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Cold Fusion - Deuterium in 147-atom Pd nanoclusters 
embedded in Zeolite Cages

Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1603.0098

Abstract: 

147-atom Palladium clusters embedded in Zeolite cavities enable Cold Fusion 
when exposed to Deuterium gas by Klein Paradox Tunnelling of D+D+D+D 
producing He + He + 47.6 MeV. Cold Fusion Energy goes to Optical Mode Phonons in 
the Pd clusters and then to the Zeolite where it is stored as Heat that is released by 
D2O Heavy Water to produce useful energy. Ejection of He + He and reloading 
of D+D+D+D is done by Jitterbug transformation between Icosahedral Ground State 
and Cuboctahedral Metastable State of 147-atom Pd clusters. Synthesis of 147-atom 
Pd clusters has been done by Burton, Boyle, and Datye at Sandia / U. New Mexico, 
USA. Zeolite synthesis has been discussed by Sharma, Jeong, Han and Cho at 
Chungnam Nat. Un., Korea. Based on prior experimental results of Arata and Zhang 
(replicated by McKubre at SRI) and of Parchamazad the expected energy production is 
on the order of kilowatts per milligram of Palladium. 
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How does Pd-D Cold Fusion Work ? 

Julian Schwinger in 1990 lecture at Universite de Bourgogne said:
“... in the very low energy cold fusion, one deals essentially with a single state,

described by a single wave function, all parts of which are coherent ...”.

Akito Takahashi proposed a process Tetrahedral Symmetric Condensation (TSC) 
that for 4 Deuterons (D) in an icosahedral cluster of Palladium (Pd) atoms 

produces a Schwinger coherent quantum state 
that effectively distributes the electron population among deuterons  

so that the Coulomb barrier is eliminated and the four Deuterium (D) nuclei can 
simultaneously interact and fuse, forming two 4He nuclei plus 47.6 MeV energy. 

Peter Hagelstein used phonon models  for Relativistic Coupling Between Lattice 
Vibrations and Nuclear Excitation, enabled by break-down of Foldy-Wouthuysen 
transformation due to 8-15 THz Lattice Vibration Modes, to show direct transfer of the 
47.6 MeV energy of Cold Fusion to the Pd lattice as excited optical phonon modes. 
The only Cold Fusion experiments producing heat consistently and reproducibly 

are the detections of heat using Pd Clusters and Deuterium gas 
by Arata and Zhang ( replicated by McKubre at SRI ) and by Iraj Parchamazad. 

Arata and Zhang ( and SRI ) used Palladium black with initial cluster sizes distributed 
around 5 nm so that a substantial number of Pd clusters had diameter 1.5 nm. 
However, clumping increased the cluster size to around 40 nm at which size Takahashi 
et al said, based on their similar work, the “heat-power level drop[ped]... drastically”. 

( see Current Science 108 (25 Feb 2015) LENR Special Section Preface ) 
Iraj Parchamazad and Melvin Miles avoided the clumping problem by growing 
the Pd clusters within Zeolite cavities. Using Sodium Zeolite Y whose cavity size 
is around 1.2 nm ( but capable of expansion by about a factor of 2 ), 
they produced Pd clusters of 1.5 nm size size which were dispersed within the  Zeolite 
cavities thus preventing clumping. Upon exposure of his Pd clusters in Zeolite to 
Deuterium gas, he produced heat in 10 out of 10 experiments with 
Cold Fusion Energy on the scale of kiloWatts per milligram of Palladium.  

( see coldfusionnow.org/iraj-parchamazad-lenr-with-zeolites/ )

1.5 nm diameter Pd clusters have 147 atoms and can be in two states: 
an Cuboctahedral Metastable State and an Icosahedral Ground State 

that can transform into each other by a Fuller Jitterbug Transformation. 



Why is Palladium uniquely useful for Deuterium Cold Fusion ? 

Pd has uniquely closed electron shell structure. 
Wikipedia says (I added red material specifically about Pd): “...  

... Each s subshell holds at most 2 electrons Each p subshell holds at most 6 electrons
Each d subshell holds at most 10 electrons Each f subshell holds at most 14 electrons

Each g subshell holds at most 18 electrons ... 

...  ...
palladium (atomic number 46) has no electrons in the fifth shell, 

unlike other atoms ...[in its periodic table neighborhood]...”. 



( 24-cell image from John Baez review of “On Quaternions and Octonions” by Conway and Smith )



Geometrically:

2 of the First Shell corrrespond to the Root Vectors of B1 = Spin(3) 

8 of the Second Shell correspond to the Root Vectors of B2 = Spin(5) 

18 of the Third Shell correspond to the Root Vectors of B3 = Spin(7) 

 ( image from Representation Theory by Fulton and Harris ) 
The B3 Root Vectors live in 3-dim space, which is where Element Electron Shells live. 

32 of the Fourth Shell correspond to the Root Vectors of B4 = Spin(9) 

Palladium is the only element whose outer shell has more electrons 
than the 8 electrons of noble gases beyond Helium. 

The 18 electrons in the outer shell of Palladium replicate 
the full state of the Third Shell ( M shell ). 



What is the structure of the icosahedral 147-atom Pd cluster ? 
The icosahedral 147-atom ground state has 12 exterior icosahedra

and a central icosahedron with 12 interior vertices 
which are the innermost vertices of 12 exterior TSC Fusion site icosahedra:

The 12 exterior icosahedra each 
have outer faces on the outer boundary of the 147-atom cluster. 

147 =  1+12+30+12+72+20: 
1 atom is at the cluster center 

12 atoms surround the cluster center 
5 x 12 / 2 = 30 atoms are in the next layer out 
12 atoms are at centers of exterior icosahedra 

12 x 6 = 72 atoms are on outer surface of exterior icosahedra 
20 atoms are on outer surface between exterior icosahedra 

The 20 Exterior-Face-Center Pd atoms each have 3+6 = 9 neighbors. 



Each of the 12 exterior icosahedra of the 147-atom cluster has 13 Pd atoms: 

How do the Palladium atoms in a cluster interact with each other ? 

The interaction is primarily through the outer shell of electrons ( N-shell for Palladium ). 

A full N-shell has s + p + d + f = 2 + 6 + 10 + 14 = 32 electrons. 

Palladium N-shell has 2 + 6 + 10 = 18 electrons and “holes” to receive 14 electrons:

Each Palladium atom has 18-14 = 4 N-shell electrons that can interact 
with 4 electrons of 4 Deuterium atoms absorbed into a Pd cluster, 
helping them to participate in a Schwinger coherent quantum state for TSC Fusion. 

Further, each Palladium atom has 14 N-shell electrons 
12 to fill needs of other Pd atoms 
and 2 for a Dirac Fermion Band for Klein Paradox Tunnelling. 



6x2 = 12: For the 1 exterior vertex Pd with 6 neighbors, 
all 6 of which are in the icosahedron,  
12 electrons go 2 to each icosahedron neighbor 
and 14-12 = 2 electrons go to a Dirac Fermion Band for Klein Paradox Tunnelling. 
It receives 12 electrons, 2 from each of its 1+5 = 6 icosahedron neighbors
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

6x2 = 12: For each of the 5 exterior surface Pd with 9 neighbors, 
2+1+2+1 = 6 of which are in the icosahedron, 
12 electrons go 2 to each icosahedron neighbor 
and 14-12 = 2 electrons go to a Dirac Fermion Band for Klein Paradox Tunnelling. 
It receives 12 electrons, 2 from each of its 2+1+2+1 = 6 icosahedron neighbors 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

12: For the 1 central Pd with 12 neighbors, 
all 12 of which are in the icosahedron, 
12 electrons go 1 to each icosahedron neighbor 
and 14-12 = 2 electrons go to a Dirac Fermion Band for Klein Paradox Tunnelling. 
It receives 12 electrons, one from each of its 1+5+5+1 = 12 icosahedron neighbors 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling. 

6 + 6: For each of the 5 interior Pd shared with 1 other icosahedron and with 12 neighbors, 
1+2+1+2 = 6 of which are in the icosahedron, 
6 electrons go 1 to each icosahedron neighbor 
and 14-6 = 8 electrons go 2 to a Dirac Fermion Band for Klein Paradox Tunnelling 
and 6 to the other icosahedron.  
It receives 6+6 = 12 electrons, 1 from each of its 1+5 = 6 icosahedron neighbors 
and 6 from the other icosahedron, 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

6 + 6: For the 1 interior Pd shared with the central icosahedron and with 12 neighbors, 
5+1 = 6 of which are in the icosahedron,  
6 electrons go 1 to each icosahedron neighbor 
and 14-6 = 8 electrons go 2 to a Dirac Fermion Band for Klein Paradox Tunnelling 
and 6 to the central icosahedron. 
It receives 6+6 = 12 electrons, 1 from each of its 5+1 = 6 icosahedron neighbors 
and 6 from the central icosahedron, 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

All 13 Pd atoms in the icosahedron 
have 18-14 = 4 electrons for TSC condensation guidance.



In TSC Icosahedra of a Pd cluster 
4 D (D+D+D+D) form a Schwinger Coherent Quantum State

From a classical approximation point of view there are 12+1 = 13 Pd nuclei (blue)
within which there is a 2-tetrahedral configuration of 4 D nuclei (red) and 4 D electrons
green)

 

In the Schwinger coherent quantum state (yellow) the 4 D nucei and 4 D electrons are
smeared out all over the interior of the icosahedral TSC cell

and

the 4 D electrons screen out the positive charge of the 4 D nuclei
making the Schwinger coherent quantum cloud effectively neutral with no Coulomb

repulsion or attraction.

   

The process of forming the Schwinger State which collapses to the central Pd 
atom 

where Deuterium nuclei undergo Cold Fusion is called by Akito Takahashi 
Tetrahedral Symmetric Condensation (TSC). 



The D Schwinger State nuclei go to the central Pd atom 
and by Klein Paradox Tunnelling 4 D nuclei undergo TSC Cold Fusion 

producing  4He + 4He + 47.6 MeV

Now look at the central Pd atom in the TSC cell. 
Its outer electron shell of 18 electrons has 4 free electrons

(14 of them being bound to the outer 12 Pd atoms plus 2 forming a Dirac Fermion Band)

which 4 free electrons pull the 4 D nuclei out of the Schwinger quantum cloud
into the Central Pd Atom

When the 4 D nuclei get into the small volume of the Central Pd Atom
they “see” each other as repulsive like electrical charges
resulting in a very high Coulomb barrier between them

but
that is when the Dirac Fermion Band takes effect 

and gets them to rapidly penetrate the barrier by Klein Paradox Tunnelling 
( see Appendix for deescription of Klein Paradox Tunnelling ) 

and
then all 4 Deuterium nuclei undergo TSC Fusion to produce energy + 2 Helium nuclei

which then pick up the left-over 4 Deuterium electrons to form 2 Helium atoms.

Takahashi said, about his TSC process 4D -> 8Be* -> 4He + 4He + 47.6 Mev: 
“... Immediately at ... 8Be* formation ... 

4d-cluster shrinks to much smaller size (about 2.4 fm radius) of 8Be* nucleus, 
and four electrons should go outside due to the Pauli's repulsion for fermions. 

Shortly in about few fs or less (note; Lifetime of 8Be at ground state is 0.67 fs),
8Be* will break up into two 4He particles . ...”

plus energy release of 47.6 MeV.



In more detail:
 The D + D + D + D (two pairs of green dots) form an 8Be nucleus. 

The e + e + e + e (two pairs of red dots) form the electrons of an 8Be atom. 
All of them (D + D + D + D + e + e + e + e) are in a single Coherent Quantum State. 

Two of the D ( one half of the 8Be nucleus ) undergo TSC Fusion 
to produce about 24 MeV which excites the 8Be nuclear state to 8Be* .

About 8 MeV goes from the 8Be* excited nuclear state 
by the Hagelstein Process to Pd Cluster Optical Phonon Energy. 

About 16 MeV goes by Internal Photon Pair Creation 
to an 8 MeV Electron + 8 MeV Positron Pair. 

The 8 MeV Positron annihilates one of the coherent Electrons 

producing an 8 MeV photon which creates a 4 MeV Electron + 4 MeV Positron Pair 
with the 4 MeV Positron annihilating the other of the two relevant coherent Electrons. 

Effectively the two zero kinetic energy coherent Electrons (red dots) 
are replaced by an 8 MeV Electron + a 4 MeV Electron (purple dots) 

whose 12 MeV kinetic energy becomes vibrational energy of the Pd Cluster. 
The 16-12 = 4 MeV photon may continue the annihilation to vibrational energy process. 

The other half of the 8Be structure will undergo the TSC Fusion energy process 
in the same way at a slightly different time. 



Here is a more detailed 8Be energy level chart: 

(image from “Energy Levels of Light Nuclei A = 8” by Tilley, Kelley, Godwin, Millener, Purcell, Sheu, and Weller 2012)
The overall process looks like this:



 



47.6 MeV TSC Cold Fusion energy goes to Pd cluster Optical Phonons 

Hagelstein and Chaudhary in ICCF 18 (Misssouri 2013) Poster:
Relativistic Coupling Between Lattice Vibrations and Nuclear Excitation said:
“... for relativistic dynamics ... the fundamental theory includes a very strong coupling 
between the center of mass momentum operator, and internal nuclear transitions.
This coupling is connected to changes in the internal structure of a composite when it 
moves (as a result of the Lorentz transform), compared to the rest frame wavefunction. 

Under normal conditions a generalized Foldy-Wouthuysen transformation eliminates 
this strong coupling, which results in a model in the rotated frame with no residual first-
order interaction. As a result, one would expect generally not expect any significant 
coupling to survive.

The conditions under which any residual coupling would be expected are the same
conditions where the generalized Foldy-Wouthuysen rotation "breaks down" ... 
in that it becomes very difficult to deal with the loss operator in the rotated picture.
Under conditions where the Foldy-Wouthuysen transformation "breaks down" in
this sense due to the presence of a strong Brillouin-Wigner loss operator, 
there exists no useful general nonrelativistic limit. In this case,
 the strong coupling between the center of mass momentum and internal nuclear 
states remains, and can be used for coherent dynamical processes. ...”.

Wikipedia says: “... Optical phonons are out-of-phase movements of the atoms in the 
lattice, one atom moving to the left, and its neighbour to the right. This occurs if the 
lattice basis consists of two or more atoms. They are called optical because in ionic 
crystals, like sodium chloride, they are excited by infrared radiation. The electric field of 
the light will move every positive sodium ion in the direction of the field, and every 
negative chloride ion in the other direction, sending the crystal vibrating. Optical 
phonons have a non-zero frequency at the Brillouin zone center and show no dispersion 
near that long wavelength limit. This is because they correspond to a mode of vibration 
where positive and negative ions at adjacent lattice sites swing against each other, 
creating a time-varying electrical dipole moment. Optical phonons that interact in this 
way with light are called infrared active. Optical phonons that are Raman active can also 
interact indirectly with light, through Raman scattering. Optical phonons are often 
abbreviated as LO and TO phonons, for the longitudinal and transverse modes 
respectively; the splitting between LO and TO frequencies is often described accurately 
by the Lyddane-Sachs-Teller relation.
When measuring optical phonon energy by experiment, optical phonon frequencies are 
sometimes given in spectroscopic wavenumber notation, where the symbol  
represents ordinary frequency (not angular frequency), and is expressed in units 
of cm−1. The value is obtained by dividing the frequency by the speed of light in vacuum. 
In other words, the frequency in cm−1 units corresponds to the inverse of the wavelength 
of a photon in vacuum, that has the same frequency as the measured phonon. The cm−1 
is a unit of energy used frequently in the dispersion relations of both acoustic and 
optical phonons ...”. 



Hagelstein and Chaudhary in Current Science 108 (25 Feb 2015): Low Energy Nuclear
Reactions : Phonon Models for Anomalies in Condensed Matter Nuclear Science said:
“... a... new physics model which addresses the fractionation of a large quantum;
and a new fundamental Hamiltonian which describes the coupling between vibrations
and internal nuclear degrees of freedom ...
the nuclear energy quantum is fractionated into much smaller quanta,
which can go into vibrational modes. 
For this to work in the model, the vibrational modes first need to be highly excited 
...
deuterons are responsible in fractionating the nuclear quanta in operation with
excited optical phonon modes, and the deuterons can accomplish this cleanly.
However, THz acoustic mode excitation would also be expected to produce fractionation
with participation of the host Pd nuclei, which do not fractionate cleanly (leading to
disintegration of the Pd nuclei) ...
there is a strong coupling between the vibrational degree of freedom and internal
nuclear degrees of freedom implicit in a relativistic model,
but this coupling is normally eliminated by a generalized Foldy–Wouthuysen
transformation ...
The fundamental relativistic Hamiltonian under discussion is

... we have in this a starting place to analyse coherent energy exchange between nuclei
and vibrations under conditions of fractionation ... 
phonon - nuclear coupling matrix element... in the case of the D2 / 4He transition ... is 
consistent in magnitude with what is needed to account for the rate at which excess 
heat is observed in experiments 
...
Fractionation is easier when fewer oscillator quanta are involved, so we would expect
the highest frequency vibrational modes to be involved (THz frequency vibrations).
There is only a weak coupling between vibrations and the D2 / 4He transition ...
the D2 / 4He transition occurs with a single phonon exchange with the large nuclear 
energy quantum transferred to other more strongly coupled transitions and subdivided 
(many nuclear excitations for a single D2 / 4He de-excitation),
and subsequently fractionated to optical phonons ...excess heat is basically ‘silent’ 
(in that there is nothing energetic emitted in the primary reaction) ...
The rate of fractionation without subdivision then has to match the energy release rate.
For example, if the system produces excess heat at the 1 W level,
then there are 2.6 x 10^11 reactions/sec and it must take 3.8 x 10^(-12) sec for each of



the large 24 MeV quanta to be fractionated. If the optical phonon mode has an energy
of 36 MeV, then the average time associated for the net transfer of a single phonon in
connection with fractionation must be 5.7 x 10^(-21) sec. These numbers are consistent
with the models we have studied over the years
...
If the nuclear system is treated relativistically, there is a very strong coupling present
between the vibrational and internal nuclear degrees of freedom ...
there exists a unitary transformation that eliminates this very strong first-order coupling.
Under conditions where this unitary transformation is useful, the vibrational and
nuclear degrees of freedom are nearly independent ...
when the ... destructive interference ...[of]... the unitary transformation which eliminates
the strong first-order coupling ... is spoiled ... there will be a[n]... enhanced rate for
coherent energy exchange under conditions of fractionation ...
a highly excited vibrational mode ... remove[s]... the destructive interference ...”.

Letts in Current Science 108 (25 Feb 2015): Low Energy Nuclear Reactions : Dual
Laser Stimulation says: “... PdD lattice vibrations might occur around 8 and 15 THz ...”.

8 - 15 THz Pd-D Fusion Frequency is interestingly coincident with:
Critical Temperature of BSCCO superconducting crystals

Beck - Mackey Dark Energy Josephson Junction Frequency
Energy of Neutrino Masses



Reloading D with Pd cluster Jitterbug 
from Icosahedron to Cuboctahedron

Icosahedra and Cuboctahedra both have 12 vertices so that it is possible to transform 
them into each other. Buckminster Fuller called that transformation the Jitterbug  

   
(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

To make Cuboctahedra (unit edge length) from Icosahedra (unit edge length) 
choose 6 pairs of Icosahedra triangle faces (white in the above images) and 
lengthen the common edge of each pair by a factor of sqrt(2). That expansion flattens 
each of the triangle pairs to produce 6 square faces of the Cuboctahedron. 
The other Icosahedral 20 - 2x6 = 8 (shaded) triangle faces are rotated and become the 
other 14 - 6 = 8 triangle faces of the Cuboctahedron. 
thus decreasing the number of faces from 20 = 8+(6+6) to 8+6 = 14 
while keeping the number of vertices constant at 12. 

The triangle faces of the Icosahedron/Cuboctahedron are rotated by a Golden Ratio  

  
(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

angle defined by sliding Icosahedron vertices on the edges of a circumscribing 
Octahedron from points dividing edges into Golden Ratio segments to points dividing 
edges into two equal segments so that the Octahedron then circumscribes a 
Cuboctahedron. If the edge lengths of the Icosahedron/Cuboctahedron are kept the 



same then the Octahedron surrounding the Cuboctahedron will be an expansion 
of the Octahedron surrounding the Icosahedron. 

Just as in the choice of a Cuboctahedron square diagonal to be compressed, 
there are two ways in which the edge could be divided into Golden Ratio segments, 
corresponding to the two possible orientations of an Icosahedron.
Choice of Golden Ratio segments for one edge forces (by requiring consistency) the 
choices for all other edges.

The time scale of such a Jitterbug Transformation of a Pd cluster may be on the order of 
a picosecond (compare Euro. Phys. J. D. 19 (2002) 333-337 by Pundt et al).  

The volume expansion of the Jitterbug Transformation 
from Icosahedron (unit edge) to Cuboctahedron (unit edge) is: 

Icosahedron volume = (5/12) ( 3 + sqrt(5) ) = 2.18169499
Cuboctahedron volume = (5/3) sqrt(2) = 2.3570226

Icosahedron/Cuboctahedron volume ratio =  0.9256147947
Cuboctahedron/Icosahedron volume ratio = 1.0803630254

The cuboctahedral configuration resulting from Fusion Energy Jitterbug 
is not only larger than the Icosahedral configuration, 
it has 6 large square openings allowing easier entry into the Pd cluster 
of the Deuterium Nuclei (red dots) and Electrons (green dots) 
as well as easy exit of the Fused Deuterium 4He + 4He nuclei from the Pd cluster. 

Also, the cuboctahedral configuration has 8 small triangle faces to which 
the 4 Nuclei and 4 Electrons of the Deuterium are attracted 
to form the Tetrahedral Symmetric Coherent Quantum State.



The size required for Jitterbug / TSC Fusion is a Palladium atomic cluster whose ground
state is icosahedral and can easily Jitterbug Transform into a cuboctahedral state
and whose size is large enough to contain several TSC Fusion Cluster sites,
each of which is an icosahedron that can Jitterbug transform into a cuboctahedron.

The 13-atom Pd/Ni cluster (0.70 nm) is an icosahedron, for 1 TSC Fusion Cluster site.

The 2-shell 55-atom Pd/Ni cluster (1.13 nm) has two icosahedra that share a central
vertex, for only TSC Fusion Cluster sites.

Clusters of between 56 and 147 atoms contain from 2 to 13 TSC Fusion Cluster sites
by partially filing the 3rd shell of atoms.

The 3-shell 147-atom Pd/Ni cluster (1.56 nm) has 12 exterior TSC Fusion Cluster sites
plus 1 central TSC Fusion Cluster sites, so it contains 13 TSC Fusion Cluster sites.

 ( see viXra 1502.0069 )
Clusters of between147 and 309 atoms contain at least 13 TSC Fusion Cluster sites
The 4-shell 309-atom Pd/Ni cluster is 2.00 nm in size, so it is disfavored with
respect to the 3-shell 147-atom cluster for use with Sodium Zeolite Y
whose pore size is 0.74 nm expandable to 1.5 nm.

Most of the TSC Fusion Energy is carried to the Pd Cluster Structure
by the 4He+4He and the 4e electrons of the TSC coherent quantum state

according to
the Hagelstein Coupling between Nuclear Excitation and Atomic Structure.

The Pd Structure Energy of Excited Optical Phonon Modes
is carried by the Zeolite Cage Electrostatic Field ( on the order of 3 V/nm )

to be stored in the Zeolite as heat
which Heat can be accessed by Zeolite-Water reaction.



Each of the 13 TSC fusion icosahedra is capable of TSC fusion 

Some of the TSC Fusion Energy goes to a Jitterbug transformation

of the icosahedral Palladium, depleted of Deuterium fusion fuel,
to a cuboctahedral configuration

which has 6 large square openings through which
the 4He TSC Fusion Product Ash can leave the Pd cluster
and ambient Deuterium Fuel can enter to reload the Palladium cluster.
Replacement is easier for the 12 outer TSC configurations than for 
the 1 central TSC configuration which is not directly exposed to ambient D gas



After entering the Palladium cluster the 4 Deuterium nuclei (red dots)
and 4 electrons (green dots) form a Tetrahedral Symmetric Coherent Quantum State
centered on the 8 triangular faces of the cuboctahedral configuration.
Then, since the icosahedral configuration is the Palladium cluster ground state,
another Jitterbug transformation

takes the Palladium cluster to an icosahedral configuration with the replenished
Deuterium nuclei and electrons ready for another round of TSC fusion



How much energy does TSC Cold Fusion produce ? 

According to Hagelstein’s model for fusion energy going to excited optical phonons in
the Pd cluster, instead of the “... four electrons ... go[ing] outside ...”,
the four electrons should remain part of Schwinger’s “coherent ... single state” until
after fusion when the four electrons and the two 4He nuclei would produce two 4He
atoms, with most of the 47.6 MeV going to excited optical phonons in the Pd cluster.

If the Pd Clusters were embedded in Zeolite Cages,
heat from the Pd Cluster would be transferred to the Zeolite,
from which it could be extracted by the Zeolite-Water process.

A 3-shell 147-atom icosahedral Palladium atomic nanocluster
contains 13 TSC Fusion Site Icosahedra
and each TSC Fusion event produces 47.6 MeV
47.6 MeV x 13 TSC Sites / 147-atom Pd Cluster x 4.45 x 10^(-17) Watt-Hours / MeV =
= 2.754 x 10^(-14) Watt-Hours / 147-atom Pd Cluster for each Jitterbug Cycle

Mass of 147-atom Pd Cluster 147 x 106 x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams
so 

a milligram of 147-atom Pd Clusters gives about 1 KiloWatt-Hour each Cycle.

If 36 seconds = 1/100 hour is taken as the Cycle time
then

a TSC-Jitterbug Fusion device with 1 milligram of Palladium
in the form of 147-atom Pd clusters with full D-Loading

should produce 100 KiloWatt-Hours in an hour.



Zeolite Structure

The Zeolite Y Cavity has geometric symmetry related to
an isometric trapezohedron = tetragonal trisoctahedron
with the 4 holes corresponding to deleting 4 octahedral-type 3-face groups

In the center image, the 10 red dots correspond to the 10 sodalite cages.
In the right image, magenta is used for hidden lines and for the 2 hidden sodalite cages 
and 
the green octahedron edge corresponds to the green edge in these Jitterbug process 
images 

(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

The green edge midpoint cuboctahdral vertex is at the widest point of the cavity mouth 
as expected for the larger cuboctahedron volume 
and 
the green edge Golden Ratio point icosahedral vertices are at narrower points of the 
cavity mouthas expected for the smaller icosahedral volume. 



Each sodalite cage is a 24-vertex truncated octahedron as in this image from Wikipedia 

A more detailed view of a sodalite cage from 
http://som.web.cmu.edu/structures/S099-sodalite.html
has red dots for Oxygen and pink spheres for OH and yellow spheres for Sodium 
and blue tetrahedra for Silicon and green tetrahedra for Aluminum 

It shows that of the 24 vertices of the sodalite cage, 12 are Aluminum and 12 are Silicon 
so each Zeolite Cavity has 10 x 12 = 120 Aluminum atoms. 

Zeolite Cavities have Electrostatic Fields on the order of 3 V / nm. 

R. A. van Santen and D. L. Vogel, in Lattice Dynamics of Zeolites ( Advanes in Solid-
State Chemistry, Vol. 1 (1989) 151-224 ), said: “... The vibrational spectrum of a zeolite 
may be visualized as the sum of three contributions, 

the first of which which is given by the zeolite framework, the network formed by SiO4 
and AlO4 tetrahedra sharing corners. 

The second contribution originates from the ...[material]... located in the cages and 
channels formed by the framework ... The [material] vibrate[s] against the framework ... 

The third contribution is given by the presence of hydroxyl groups and water molecules. 
Hydroxyl groups are either located in lattice vacancies, or present as isolated groups 
bound to the external zeolite surfaces, or internally bridging two tetrahedra. ... Due to 
the very high oscillator strength of the hydroxyl group, water and hydroxyl groups give 
rise to strong absorption bands between 3200 cm-1 and 3750 cm-1 (symmetric and 
antisymmetric stretching modes). ...”. 

http://som.web.cmu.edu/structures/S099-sodalite.html
http://som.web.cmu.edu/structures/S099-sodalite.html


Angela Di Lella, Nicolas Desbiens, Anne Boutin, Isabelle Demachy, Philippe Ungerer, 
Jean-Pierre Bellat, and Alain H. Fuchs, Phys. Chem. Chem. Phys. 8 (2006) 5396-5406 )
studied water in Zeolites, saying: “... We report ... Monte Carlo simulations of water 

...  ... 

adsorption in [ Zeolite ] NaY ... faujasite ...  The existence of cyclic water hexamers ... 
located in the 12-ring windows ... ... recently disclosed by neutron diffraction ...

... experiments ... were ... observed in the case of NaY ...”.

Dmitry Kopelevich and Chia-Yi Chen, in Phonon interactions in zeolites mediated by 
anharmonicity and adsorbed molecules ( Molecular Simulation 2008 ), said: “... thermal 
conductivity of nanoporous materials can be significantly affected by adsorption of guest 
molecules. These molecules serve as moving defects and provide additional scattering 
centers for heat-carying phonons. ... 



we perform molecular dynamics simulations of a model system, namely sodalite zeolite 
with small molecules ... encapsulated in its cages. We measure effects of sorbates ... 
such as correlations between different phonon modes and the phonon frequency and 
lifetime. ... The phonon lifetime often increases upon encapsulation of a sorbate into the 
zeolite which suggests that  the sorbate-phonon interactions are qualitatively different 
from phonon scattering by point defects fixed in the lattice. ...”. 

Iraj Parchamazad used Sodium Zeolite Y also known as faujasite. 
The Wikipedia page for faujasite says: 

“... The faujasite framework consists of sodalite cages which
are connected through hexagonal prisms. 

The pores are arranged perpendicular to each other. 
The pore, which is formed by a 12-membered ring, 
has a relatively large diameter of 7.4 Å  [ 0.74 nm ]
The inner cavity has a diameter of 12 Å [1.2 nm ]

and is surrounded by 10 sodalite cages. ...”.

Ruby Carat and Melvin Miles interviewed Iraj Parchamazad of University of La Verne 
in 2012. In that video interview Iraj Parchamazad said that the Zeolite cavity size 
can oscillate and vary, enlarging up to about 2.4 nm. 

A corresponding enlargement of pore size is to about 1.5 nm 
which would permit a 3-shell 147-atom Palladium cluster to enter the Zeolite Cavity. 

Iraj Parchamazad did not use Sandia’s 1.5 nm Palladium clusters in his Zeolite 
but 
used an organometallic solution containing Palladium atoms. 
After putting that into the Zeolite he heated the Zeolite 
to burn off Carbon, Hydrogen, and Oxide 
leaving a Zeolite and some Palladium. 
Then he exposed the Zeolite/Palladium to Deuterium, 
and got excess heat 10 out of 10 times, indicating fusion. 



I would like to see experiments 
with Zeolite directly using Sandia 1.5 nm Palladium NanoClusters. 

If there is difficulty with getting the Sandia Clusters 
to fit into the Sodium Zeolite Y 

then 
I would like to see experiments 

with Zeolite ITQ-37 

which has pore size about 2 nanometers.
(Royal Society of Chemistry, 29 April 2009 and Sun et al, Nature 2009)



Transfer of Energy from Pd Cluster Structure to Zeolite Structure

After TSC Fusion, by Hagelstein’s process, the energy is stored in the Pd cluster
as excited Optical Phonon modes.

The Pd Structure Energy of Excited Optical Phonon Modes is carried to the Zeolite in
which the Pd cluster is caged to be stored as Zeolite heat.

Each Zeolite Y Cavity is surrounded by 10 sodalite cages which are arranged in
a 3-dimensional Diamond network as shown in this image from
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/
english.html

The Pd Structure Energy of Excited Optical Phonon Modes
is carried by the Zeolite Cage Electrostatic Field ( on the order of 3 V/nm )

to be stored in the Zeolite as heat
which Heat can be accessed by Zeolite-Water reaction.

http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/


Extraction of Cold Fusion Energy from Zeolite Structure 

According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink: 
“... Zeolite is a mineral that can store up to four times more heat than water ... 
zeolite retains a hundred percent of the heat for an unlimited amount of time ...
When water comes into contact with zeolite it is bound to its surface by means of a 
chemical reaction which generates heat. Reversely, when heat is applied the water is 
removed from the surface, generating large amounts of steam.
The transference of heat to the material does not cause its temperature to rise. Instead, 
the energy is stored as a potential to adsorb water.  The ...[ German Fraunhofer 
Institute ]... scientists used these particular properties to turn zeolite into a thermal 
storage system. They created a storage device and filled it with zeolite pellets. 
To charge the pellets, they exposed them to heat. 
To retrieve the energy they simply added water. ...”. 

Here is my design for a TSC-Jitterbug Zeolite Pd-D fusion heat engine: 

( Zeolite-Pd  images adapted from 
Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html )

D2O Heavy Water is used to take heat from the Zeolite to make steam so that Hydrogen 
from H2O does not poison the TSC-Jitterbug process by replacing Deuterium in the 
Palladium nanoclusters, a possible problem pointed out by Melvin Miles. 
D20 heavy water from Fisher Scientific costs about $1,000 per liter for 99.8 atom % D. 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html
http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html


Preparation of  

Sodium Zeolite Y has unit cell size about 2.5 nanometers 
which corresponds to the edge-length per cavity of its overall octahedral structure. 

According to http://www.google.com/patents/US20040047803
“... Synthesis and stabilization of nanoscale zeolite particles ...  
Zeolite Y is of great interest … Zeolite crystals prepared under conventional synthesis 
conditions frequently have a mean particle size of between 1 and 5 μm. … it would ... 
be useful if the zeolite particles were sufficiently small to form a colloidal suspension … 
Mono- or di-saccharides can be used to keep the crystal size of faujasite (zeolite X and 
Y) small
… Sucrose, dextrose or other saccharides are added to a conventional aluminium 
silicate reaction mixture obtained by mixing aqueous alkali metal silicate and alkali 
metal aluminate solutions at low temperatures, followed by ageing and hydrothermal 
synthesis. Crystal sizes of between about 30 and 40 nm are claimed …”.

According to Journal of the Taiwan Institute of Chemical Engineers 50 (2015) 259–265 
by PankajSharma, Su-JungJeong, Moon-HeeHan, and Churl-HeeCho 
“... nanosized NaY zeolite crystals from clear solution using ... (TMAS) ... 
tetramethylammoniumsilicate ... yields particle of size around 50 nm but in aggregated 
form ...”.

According to a Journal of Catalysis article by Patrick D. Burton, Timothy J. Boyle, and 
Abhaya K. Datye, "Facile, surfactant-free synthesis of Pd nanoparticles for 
heterogeneous catalysts" 
“... room temperature reduction of Pd(OAc)2 in MeOH is slow enough to produce a 
suspension of ... metal-phase ... Pd NPs. ...
 A Pd-NP/C catalyst was prepared by mixing the carbon support into the suspension of 
Pd NPs and evaporating the solvent. Aggregate formation was a concern, as there were 
no capping agents to prevent particle growth. Therefore, the nanoparticles were 
collected quickly before substantial aggregation could occur. ... this technique is general 
and can be extended to other powder supports. ...”.

An “other powder support” that would be useful for TSC-Jitterbug fusion energy  
would be 30-40 nanometer Zeolite Y Crystals in colloidal suspension. 

As the Pd nanoclusters “... grow for 20 ... min ...” up to size 1.56 nm for the 147 atom 
size that is optimal for TSC-Jitterbug fusion, 
they are small enough to fit into the Exterior Cavities of the Zeolite Y Crystals 

( which are have average pore opening 0.74 nm and cavity size 1.2 nm 

http://www.google.com/patents/US20040047803
http://www.google.com/patents/US20040047803


but which sizes can oscillate to be up to about twice those sizes )
Due to the open structure of the Zeolite Y Crystals, growth up to the 147 atom size 
can continue inside the Exterior Cavities of the Zeolite Y Crystals. 
As soon as the Pd nanoclusters have grown to the 147 atom size the solvent can be 
evaporated and the powder of 30-40 nm Zeolite Y Crystals loaded with Palladium 
can be collected and placed in the TSC-Jitterbug Fusion Reaction Chamber for 
exposure to Deuterium gas and heating the Zeolite Y Crystals by fusion energy. 

The Zeolite Y Crystal has octahedral structure 
( images from 

news.chess.cornell.edu/articles/2011/OctahedralNanoparticles.html
mathworld.wolfram.com/SquarePyramidalNumber.html

Journal of the Taiwan Institute of Chemical Engineers 50 (2015) 259–265 )

and each unit cell with 1 Cavity is 2.5 nanometers in diameter 
so an octahedral Zeolite Y Crystal with diameter 35 nanometers 
would have an edge length 35 / sqrt(2) = 25 nm = 10 cells 
and the octahedron would have 19 square layers: 

layer 1 = 1 external + 0 internal = 1 for total of 1 of which 1 is external
layer 2 = 4 external + 0 internal = 4 for total of 5 of which 5 are external

layer 3 = 8 external + 1 internal = 9 for total of 14 of which 13 are external
layer 4 = 12 external + 4 internal = 16 for total of 30 of which 25 are external
layer 5 = 16 external + 9 internal = 25 for total of 55 of which 41 are external

layer 6 = 20 external + 16 internal = 36 for total of 91 of which 61 are external
layer 7 = 24 external + 25 internal = 49 for total of 140 of which 85 are external
layer 8 = 28 external + 36 internal = 64 for total of 204 of which 113 are external
layer 9 = 32 external + 49 internal = 81 for total of 285 of which 145 are external

layer 10 = 36 external + 64 internal = 100 
layers 11 through 19 are mirrors of 1 through 9, for a total of 285 with 145 external 

so an octahedral Zeolite Y Crystal with diameter 35 nm would have 
285 + 100 + 285 = 670 cavities with 145 + 64 + 145 = 354 ( 52.8 % ) external and 
therefore relatively easily accessible to the Pd nanoclusters in the colloidal suspension. 

Zeolite Y unit cell atomic mass is (from nptel.ac.in Introduction to Catalysis Lecture 36 Zeolites)
( 56x23 Na + 56x59 AlO2 + 136x60 SiO2 + 264x18 H2O ) = 17,504 
for actual mass = 17504  x 1.66 x 10^(-21) = 2.906 x 10^(-17) milligrams
The atomic mass of a 147-atom Pd nanocluster is 147x106 = 15,582 
for actual mass = 15,582  x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams
For 35 nm Zeolite Y Crystals only about 1/2 of their Cavities are External so it may be 

optimal to use Zeolite Y Crystal mass = 2 x Palladium mass in the colloid.



Zeolite Heat and Capacitor Electricity

According to a 26 January 2011 PhysOrg.com article by Lisa Zyga:
“... The unique 3D array of nanopores in zeolite-templated carbon ...

( image modified to show 
Zeolite-Templated Carbon framework as Black, Palladium NanoClusters as Purple, 

Ambient Fluid with Deuterium for TSC-Jitterbug Reloading as White, 
Excited Optical Phonons from TSC-Jitterbug Fusion as Cyan arrows 

ionize parts of the ZTC, ejecting electrons (Blue) into the Ambient Fluid 
and leaving positive ions (Red) in the Zeolite-Templated Carbon

thus building up a Capacitance Voltage 
between the Zeolite-Templated Carbon and the Ambient Fluid )  

... enables it to be used as an electrode for high-performance supercapacitors that have 
a high capacitance and quick charge time ... The zeolite-templated carbon consists of
nanopores that are 1.2 nm in diameter ... and that have a very ordered structure ...”. 

Synthesis of Zeolite-Templated Carbon 
is described in the 2013 Caltech Ph.D. Thesis of Nicholas Stadie:
“... Zeolite-templated carbon (ZTC) materials were prepared ... by ... established 
methods ... 

 ...”.



The ZTC capacitor process converts TSC-Jitterbug fusion energy directly to electricity. 
Since it does not require the Zeolite-heat-water-steam chemical structure 
only the Zeolite Y Crystal geometric configuration is needed 
so all the Zeolite Y can be converted to ZTC carbon configurations 
attached to a single base carbon substrate that acts as a Capacitor Electrode. 

( It would be difficult to use separated Zeolite Y Crystals as an electrode. )

However, 
the ZTC has fewer Exterior Cavities than the colloidal free-floating Zeolite Y Crystals 
because 
each ZTC structure is attached to the carbon substrate by a base face, 
thus eliminating the Exterior Cavities on that base face 
so that
for 35 nm ZTC structures only about 1/3 of their Cavities are External 

( as opposed to about 1/2 for free-floating 35 nm Zeolite Y )
so it may be optimal 
for the number of ZTC Cavities to be 3 x the number of Pd 147-atom nanoclusters. 



Synthesis of 147-atom Pd clusters and Embedding into Zeolite

147-atom Pd clusters have diameter about 1.5 nanometers.
1.5 nm Pd Clusters have been produced 

at Sandia National Laboratories 
and University of New Mexico Center for Micro-Engineered Materials 

according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
at 
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct
%20Article   
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye showing 

“...  ...”. 

Tim Boyle said in email October 2014: 
“... We easily remade the Pd NP just need to get TEM to see what size they are.
If they come out good, we can go ahead and make some for you.
Couple of things.
This is very easy and ya'll may want to do it yourselves 
(esp after the next couple of comments).
Simply dissolve Pd-acetate in MeOH and stir for 5 min,
let grow for 20 more and should have your size.
The problem is these will continue to grow and plate out onto the sides of the container,
unless you use a substrate.
Would you want these on a substrate, then that'll need to be supplied.
If we make it, we'd have to send it as a solution ...
could you handle this and could you use it?
It won't be a powder, which I think is what you want.
We can dry it down to a powder but not sure what size that will be
or how they'd cluster and how they'd redisperse or in what solvent.
we can try to deposit the materials on a number of surfaces and just let it dry.
Again, not sure how the clustering of these particles will occur.
A gram will take about 2.5 g of Pd(Oac)2 which we have but will need replaced. ...”.

http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


Sandia Pd Cluster Recipe
(updated June 2016 based on ideas of Arindom Saha of Quantum Gravity Research)

1 - 15 ml of methanol ( MeOH ) in a scintillation vial

2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange

3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 

4 - Add 10 mg of Zeolite substrate in colloidal suspension 

5 - Place on elevated stir plate and allow to react undisturbed for 20 minutes. 

During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 
Initially the Pd atom clusters are very small (only a few atoms) 
and will migrate into Zeolite cages and continue to grow 
to size 1.5 nm (147 atoms) at 20 minutes 
Color of colloidal suspension changes from pale yellow to dark green over the 20 min

6 - At 20 minutes Pd-loaded substrate (and any remnant Pd still in colloidal suspension) 
are removed and the Pd-loaded substrate dried

7 - Pd-loaded substrate is placed in reaction chamber 
where it is exposed to Deuterium gas from tank 
and 
calorimeter measurements are taken to measure any heat 
that might be produced by TSC-Jitterbug fusion 

( analagous to heat produced by  Arata and Zhang (replicated by McKubre at SRI) 
with no external power input - only palladium powder + deuterium gas )

The substrate may be 30-40 nm Zeolite Crystals, such as Sodium Zeolite Y or ITQ-37. 
At 30-40 nm size each will have about 12 to 16 large Cavities per edge 
About half of the Cavities will be on the Exterior Surface of the Tetrahedral Crystal 
where they will be easily accessible by Pd atom clusters in the colloidal suspension



Global Energy and TSC-Jitterbug-Zeolite Fusion machines

Can TSC-Jitterbug-Zeolite Fusion produce Abundant Cheap Energy 
so that Expensive Competition for geologically concentrated Cheap Oil  

will become unnecessary ? 

Using total Earth Energy Reserves in Terawatt-years, according to M. Taube, in his book 
Evolution of Matter and Energy on a Cosmic and Planetary Scale (Springer-Verlag 

1985), the number of years that 10^10 people could consume energy at the present 
USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

                 Reserves                     Duration 
              (Terawatt-years)                  (years)
Oil                   850                          1   
Gas                   550                          1   
Methane             1,500                          2   
Coal                7,000                          7   
Uranium           1.9 X 10^9               2,000,000   

(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             

Earth supply)                                          
Deuterium         1.9 x 10^9               2,000,000   

(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-
years/year so that 10^10 people could consume energy at the present USA per capita 
rate by using about 1% (one percent) of the solar energy received by Earth. This could 

be done, for example, by building a lot of orbiting solar energy collection dishes and 
beaming the energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy 
is about 3 Terawatt-years/year, so that those sources would be inadequate to support 

10^10 people consuming energy at the present USA per capita rate.



For Everybody on Earth to be Happy, the Abundant Cheap Energy must provide 
a high Standard of Living (current USA standard) for a lot of people (10 billion), and: 

last for a long time (more than decades) - rules out Oil, Gas, Methane, and Coal; 

have no serious radioactive waste - rules out Uranium, Thorium, and Tritium (Lithium);  

have realistically scalable capital cost - rules out Solar which would require Satellite 
collectors with area 1% of pi x 6,000^2 = 1,000,000 km^2 = ( 1,000 km )^2 
or cloud-free collectors on Earth surface with the same area. Less than 100% efficiency 
would require correspondingly larger area of collectors. 

That leaves one possible source of Abundant Cheap Energy for 10 billion people: 

                   Reserves                Duration 
               (Terawatt-years)             years)

Deuterium         1.9 x 10^9               2,000,000   
                 (1/1000 of                                             
                 ocean supply)                    

Since a gram of properly structured Palladium
gives TSC-Jitterbug Pd-D Cold Fusion Energy on the scale of Megawatts: 

1 milligram of Palladium gives a 1 kiloWatt Machine, 
useful for “electric motors, tools, machines and heaters” (Wikipedia)
Such small energy machines could use the ZTC Electric Capacitor technology. 

1 gram of Palladium gives a 1 MegaWatt = 1340 HorsePower Machine, 
useful for “large electric motors; large warships such as aircraft carriers, cruisers, and 
submarines; large server farms or data centers; and some scientific research equipment 
such as supercolliders, and the output pulses of very large lasers. A large residential or 
commercial building may use several megawatts in electric power and heat. ... 
railway... electric locomotives ... typically have a peak power output of 5 or 6 MW, 
although ... Eurostar ... uses more than 12 MW, 
while heavy diesel-electric locomotives typically produce/use 3 to 5 MW ...” (Wikipedia)
C-130 aircraft have 4 engines each with 4300 HorsePower (globalsecurity.org) 
so would need a 4 x 4300 / 1340 = 13 grams of Pd
Such mid-sized energy machines could use, depending on portability and site 
requirements, either Zeolite Steam or ZTC Electric Capacitor technology. 



1 kg of Palladium gives a 1 GigaWatt Machine, 
useful for “large power plants ... HVDC converters have been built with power ratings up  
to 2 GW” (Wikipedia)
Such machines could use either Zeolite Steam or ZTC Electric Capacitor technology, 
using HVDC converters up to 2 GW to convert the ZTC Electric Capacitor DC into AC. 

1,000 kg = 1 ton of Palladium gives 1 TeraWatt. 
The total power used by Humans in 2006 was 16 TW. 
The average lightning strike peaks at 1 TW, but lasts only 30 microseconds. 
Powerful 20th century lasers produce TW, but only for nanoseconds. (Wikipedia)

1,000 tons of Palladium gives 1 PetaWatt. 
The Lawrence Livermore Nova laser has power of 1.25 PW in a 5x10^(-13) sec pulse. 
The total power of sunlight hitting the Earth is about 174 PW. (Wikipedia)

222 tons of Palladium were mined world-wide (based on 2006 and 2007 data, Wikipedia): 

Russia produced 98 tons 
South Africa produced 89 tons 

Canada produced 13 tons
USA produced 11 tons

the rest of the world produced 11 tons



Appendix A: Details of Structure of 147-atom Pd clusters

There are two basic structures that are Jitterbug Transforms of each other: 
Icosahedral and Cuboctahedral

n = number of shells
N = number of Pd atom vertices

d = diameter of icosahedral configuration in nm
C = number of cells in icosahedral phase

CT = number of tetrahedral cells in icosahedral phase 
CO = number of octahedral cells in icosahedral phase

n    N     d      C =  CT + CO

0     1   0.27    0 =   0 +  0

icosahedral cuboctahedral

1    13   0.70   20 =  20 +  0

icosahedral cuboctahedral

2    55   1.13  100 =  80 + 20 

icosa cubo

3   147   1.56  280 = 200 + 80 

icosa cubo

(Images from: Polyhedral Clusters by Lord et al; Frank and Kasper in Acta 
Cryst. 11 (1958) 184-190; Mackay in Acta Cryst. 15 (1962) 1916-1918; 
vimeo.com/27662398 by Yan Liang (L2XY2) August 2011. Data for n, N, and d 
from Shtaya-Suleiman dissertation Gottingen 2003. )



147-atom Icosahedral Geometry 

The 147-atom cluster is a central Palladium atom surrounded by 3 layers of Pd atoms: 

Layer 1 = central 1 (black) + 12 icosahedral (green) = 13 vertices 
and 20 tetrahedral cells
It is a single icosahedron configuration that allows TSC fusion 
of 4 Deuterium nuclei (red dots) screened by their 4 electrons (green dots) 
condensing along symmetrical paths (cyan lines) to fusion at the center

Layer 2 adds 42 vertices (blue) for total of 55  
and 60 tetrahedral + 20 cuboctahedral cells for total 80 tetra + 20 cubo = 100 

It is a configuration of 2 TSC fusion icosahedra sharing the central vertex 
with the remaining 55 - (26-1) = 30 vertices in 3 10-vertex bands 



Layer 3 adds 92 vertices (red) for total of 147
and 120 tetrahedral + 60 cuboctahedral cells for total 200 tetra + 80 cubo = 280 

It is a configuration of 12 TSC fusion icosahedra 

each of which shares a vertex with one of the 12 vertices of the Layer 1 icosahedron. 

so that the entire 3-layer 147-atom configuration has 13 TSC fusion icosahedra: 
12 outer icosahedra and 1 central icosahedron. 
The 13 TSC configurations have 13x13 = 169 vertices but 
24 vertices are shared between an outer and the central TSC 
and 5x12 = 60 vertices are shared between two outer TSC 
so 169 - 24/2 - 60/2 = 127 of the 147 vertices are in the 13 TSC  
The remaining 147 - 127 = 20 vertices outside the 13 TSC are 
at the centers of the triangle faces of the entire 147-atom icosahedron. 



147-atom Cuboctahedral Geometry

The 147-atom 3-layer icosa structure  goes to 
a 3-layer cuboctahedral structure by Jitterbug transformation of all 147 atoms. 

Like the icosa case, in the cubo case there is a central (black) vertex 
surrounded by 12 (green) cubo-configured vertices 
and a second layer (blue) forming an intermediate (distorted) cuboctahedron 
and a third layer (red) forming an outer (more regular) cuboctahedron. 

In the cubo case, there are also 12 outer TSC Jitterbug cuboctahedra  
plus a single central TSC Jitterbug cuboctahedron, so Jitterbug transformation of the 
entire 147-atom Pd cluster works consistently with individual JItterbug transformations 
of the 13 TSC icosahedra and TSC Jitterbug cuboctahedra. 



How do the Icosahedral Clusters grow to 147 atoms ? 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan say in 
"New Geometries for New Materials" (Cambridge 2006):
"... The Mackay icosahedron is obtained by packing tetrahedra and octahedra around 
an icosahedron [12 vertices +1 center = 13 vertices]... 
if an octahedron is placed on every face of an icosahedron, the angular gap between 
neighboring octahedra can be closed by a very small deformation, to bring them into 
face contact [12 + 20 x (6-3)/2 = 42 vertices]...

... The concave regions of the resulting polyhedron can 
be filled by five-rings of tetrahedra [42 + 12 + 1 center = 55 vertices]... 

   

... The [55]-atom Mackay cluster ...[triangles: dark = octahedra; light = tetrahedra]...
The process can be continued ...[with octahedra on each of the 12x5 = 60 outer cell 
faces of 5-rings thus adding 60 x (2/2 + 1/3) = 80 vertices and creating 
2 TSC Fusion structures sharing a central vertex.  
This also creates concave places for 30 pairs of tetrahedra adding no vertices 
plus 12 tetra-5-rings adding 12 vertices for a total of 54+80+12 + 1 center = 147. 

147-atom cluster  has 12+1 = 13 TSC Fusion sites]...".

Lord et al use 12, 54, and 146 atoms for Mackay clusters 
while Liang uses 13, 55, and 147 atoms. 

The difference is whether or not the center vertex is counted, that is, 
not so much a real physical difference but a difference in math convention. 



How many D atoms can live in a 147-atom Pd cluster ? 

F. Calvo and A. Carre say in Nanotechnology 17 (2006) 1292–1299 
"Structural transitions and stabilization of palladium nanoparticles upon hydrogenation":
"... Cuboctahedra ...[and]... icosahedra ... contain exactly the same number of atoms. ... 
In the case of ... the 147-atom Pd cluster ... the favoured structure in the pure metal is 
the three-layer icosahedron. 

 ...". 
Since the minimum full load for Icosa or Cubocta Pd/Ni 147-atom clusters 
is 164 D/H atoms, no more than 3 cycles of full TSC fusion 
(each consuming 56 D/H nuclei) can occur without replenishment of D/H from the 
surroundings of the clusters (such as immersion of the clusters in D/H gas). 

How long does it take Deuterium to load into Palladium ? 

Wang, Hara, and Watanabe in Materials Transactions, Vol. 48, No. 3 (2007) pp. 560 to 565 say: 
“... Pure Pd, Pd-4 at%Pt and Pd-8 at%Pt ... powders smaller than 200 mesh (<74 mm ) 
were prepared ... hydrogen absorption ...[by Pd-4 at%Pt]... was extremely fast and 
attained to equilibrium within tens of seconds. Hydrogen absorption by
Pd and Pd-8 at%Pt was also very fast ...”. 
Tens of seconds is much longer than the times for TSC Fusion and for Jitterbug 
so it determines the time duration of one TSC-Jitterbug Fusion Cycle 
and 
for the purpose of rough calculations it seems reasonable to take 

36 seconds = 1/100 hour = time duration of one TSC-Jitterbug Fusion Cycle. 

This time is much shorter than the usual loading time for old-type Cold Fusion 
experiments using Palladium rods, discs, much-larger-than 1.5 nm powder, etc 
because there are only 3 layers of Pd atoms in 1.5 nm 147-atom Pd clusters. 



What about more than 147 atoms ? 

As more layers are added, the deformations of tetrahedra and octahedra accumulate 
and eventually destabilize the structures necessary for Jitterbug and TSC Fusion. 
The next Mackay cluster beyond 147 atoms has 147+162 = 309 atoms. 

Barretau, Desjonqueres, and Spanjaard in Eur. Phys. J. D. 11 (2000) 395-402 say: 
“...    the icosahedron is the preferred structure at small sizes, and
the critical size at which the relative stability becomes favorable
to cuboctahedrons is N  = 561 for PdN  clusters ...[for which]... 
For N  = 13 the cuboctahedron is ... unstable. 

For N  = 55, 147, and 309 atoms the cuboctahedron is metastable and slightly distorted. 
Its transformation to a perfect icosahedral structure needs an activation energy 
of 12 meV for N  = 55, 28 meV for N  = 147 and 45 meV for N  = 309. 
The activation energies involved in the inverse transformation 
are 61 meV for N  = 55, 51 meV for N  = 147 and 48 meV for N  = 309. 

...[ compare 47.6 MeV for each TSC Fusion event ]...

... The evolution of the potential energy profile of homogeneously relaxed ... PdN 
clusters during the Mackay [Jitterbug] transformation for increasing values of N. 
f is a fraction of the displacements ... f = 0 and 1 correspond to the ... cuboctahedron 
and icosahedron, respectively ...”. 

N = 309 is disfavored for TSC-Jitterbug Fusion with respect to N = 147 for two reasons: 
energy levels are too close for rapid Jitterbug cubocta to icosa transition 

N = 309 Pd Cluster is too large (2 nm) to fit 
through 1.5 nm expanded Sodium Zeolite Y pore

so 
147 atoms is optimal for Pd cluster Cold Fusion 



Appendix B: Graphene and Klein Paradox Quantum Tunnelling 

Consider the outer shell ( L-shell ) of Carbon: 

The useful chemistry of Carbon ( graphite, diamond, buckyballs, graphene, organics ) 
is due to the fact that 
each Carbon atom has the 4 L-shell electrons that every other Carbon atom needs. 
If each Carbon atom is connected to 4 other Carbon atoms 
then the result is a 3-dim Diamond Packing with Tetrahedron Vertex Figure. 

However, Diamond is only a metastable state. Graphene is a stable state. 
P. B. Allen and B. K. Nicolic, in University of Delaware PHYS 824: Introduction to 
Nanophysics - Electronic band structure of graphene, said: “... Band structure of 
graphene ... originates from orbital hosting the fourth valence electron. The bands which 
correspond to the dispersion of bonding and antibonding molecular orbital (constructed 
from orbitals on two carbon atoms) are called pi and pi* bands ...

The honeycomb lattice of graphene ... is not a Bravais lattice. Instead, it can be viewed 
as bipartite lattice composed of two interpenetrating triangular sublattices ...
the single-particle electron states are ... two classes, called sigma and pi.
The even sigma states are derived from carbon s and px , py orbitals (i.e., their 
hybridized sp2 orbitals ...), 
while the odd pi states are derived from carbon pz orbitals ... electron and hole 
states in graphene should be interconnected, exhibiting properties analogous to the



charge-conjugation symmetry in quantum electrodynamics ... because graphene low-
energy quasiparticles have to be described by two-component wave functions ... which 
are needed to define the relative contributions of the A and B sublattices in the 
quasiparticles make-up. The two-component description for graphene is very similar to 
the [ Dirac Equation ] spinor wave functions in QED...”. 
I. Katsnelson, K. S. Novoselov & A. K. Geim, in Chiral tunnelling and the Klein
paradox in graphene (arXiv cond-mat/0604323), said: The ... Klein paradox - 
unimpeded penetration of relativistic particles through high and wide potential barriers 
- ... can be tested ... using electrostatic barriers in single- and bi-layer graphene. Due to 
the chiral nature of their quasiparticles, quantum tunnelling ... becomes ... qualitatively 
different from ... normal, non-relativistic electrons. ...

... Tunnelling through a potential barrier in graphene: ... (b) ... diagrams ... show the 
positions of the Fermi energy E across such a barrier. The Fermi level (dotted lines) lies 
in the conduction band outside the barrier and the valence band inside it. The blue filled 
areas indicate occupied states. The pseudospin ... is parallel (antiparallel) to the 
direction of motion of electrons (holes), which also ... keeps a fixed direction along the 
red and green branches of the electronic spectrum. (c) - Low-energy spectrum for 
quasiparticles in bilayer graphene. The spectrum is isotropic and, despite its 
parabolicity, also originates from the intersection of energy bands formed by equivalent 
sublattices, which ensures charge conjugation, similar to ... single-layer graphene. ... 
charge carriers in bilayer graphene ... are massive quasiparticles with a finite density of 
states at zero energy, similar to conventional nonrelativistic electrons. On the other 
hand, these quasiparticles are also chiral and described by spinor wavefunctions, 
similar to relativistic particles or quasiparticles in single-layer graphene ...
the origin of the unusual energy spectrum can be traced to the crystal lattice of
bilayer graphene with four equivalent sublattices. ... the relevant QED-like effects 
appear to be more pronounced in bilayer graphene ...”. 



If each Palladium atom were to be connected to 14 other Palladium atoms then 
the result would be a 3-dim FCC Lattice with Rhombic Dodecahedron Vertex Figure 

However, it may be that the Rhombic Dodecahedron FCC Lattice is only metastable 

and 

more stable state may be based on its dual, the Cuboctahedron  

which can transform by Jitterbug Transformation into an Icosahedron. 

Just as Graphene directly uses 3 of the 4 Carbon electrons 
the Cuboctahedron / Icosahedron directly uses 12 of the 14 Palladium electrons. 

Just as the 4th Carbon valence electron in Bilayer Graphene produces a Dirac 
Fermion band with Klein Paradox Tunneling through Potential Barriers 
the 14 - 12 = 2 Palladium valence electrons produce a Dirac Fermion band which, 
using Klein Paradox Tunneling through Potential Barriers, enable TSC Fusion of 
Deuterium in Palladium Cluster structures.



E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2018

Abstract - Introduction

This paper describes a research program based on the 240 E8 Root Vectors encoding 
the basic structure of a Unified Theory of Fundamental Physics by forming 
a local classical Lagrangian for the Standard Model plus Gravity and Dark Energy. 

The Root Vectors know where they belong in the Lagrangian because of their place in 
the geometric structure of E8 and its related symmetric spaces such as: 
E8 / D8 = 128-dim (OxO)P2  
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 
D8 / D4 x D4 = 64-dim Gr(8,16)

Embedding E8 local classical Lagrangian into Cl(0,16) Clifford Algebra and taking the 
completion of the union of all tensor products of all the Cl(0,16)s produces a 
generalization of hyperfinite II1 von Neumann factor fermionic Fock space forming a 
global AQFT describing spacetime, the Standard Model, and Gravity with Dark Energy. 
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
Completion of Union of All Tensor Products of Cl(1,25) = 2x2 matrices of Cl(0,24) 
is the String Theory formulation of the hyperfinite AQFT.

The Cl(1,25) of 26D String Theory contains Cl(0,16) which contains E8 whose 
root vectors describe a Lagrangian for the Standard Model and Gravity + Dark Energy.

The paper describes physical interpretations of the 240 Root Vectors and how they are 
used in calculating force strengths, particle masses, Kobayashi-Maskawa parameters, 
Dark Energy : Dark Matter : Ordinary Matter ratios, etc.  
that can be compared with Experimental Observations which are given up to and 
including the 2017 run of the LHC in the Higgs -> ZZ -> 4l channel which is relevant 
to the E8 Physics prediction of 3 Mass States of the Higgs and Truth Quark: 
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Clifford Algebra Cl(8)xCl(8)=Cl(16) and E8 

Where does the E8 of E8 Physics come from ?

Human Understanding is based on Geometry of the Space and Time in which we live. 

William KIngdon Clifford (1845 - 1879) described that Geometry 
in terms of his invention: Real Clifford Algebras, which he called “mind-stuff”, saying: 

! “... That element of which ... even the simplest feeling is a complex, 
I shall call Mind-stuff. 

! A moving molecule of inorganic matter does not possess mind or 
! consciousness ; but it possesses a small piece of mind-stuff. ... 
! When molecules are ... combined together ... the elements of mind-stuff 
! which go along with them ... combine ... to form the ... beginnings of Sentience. 
! When the molecules are so combined as to form the brain and nervous system ...  
! the corresponding elements of mind-stuff are so combined as to form some kind 
! of consciousness ... changes in the complex which take place at the same time 
! get so linked together that the repetition of one implies the repetition of the other. 
! When matter takes the complex form of a living human brain, 
! the corresponding mind-stuff takes the form of a human consciousness ...”.

(Wikipedia - (1878, "On the Nature of Things-in-Themselves", Mind, Vol. 3, No. 9, pp. 57–67))

For example: 
our 3-dimensional Space with coordinates x y z 
is described by the Cl(3) Clifford Algebra whose total dimension is 1+3+3+1 = 8 

1 for one type of 0-dim point 

3 for three types of lines / directions in space  
x   y   z 

3 for three typex y z s of planes in space:  
xy   yz   zx 

1 for all of 3-space itself 

Generally, Cl(N) of N-dim space has dimension 2^N 

so the process of forming Clifford Algebra

creates 2^N -dim spaces from N-dim spaces 



David Finkelstein (1929 - 2016) applied Real Clifford Algebras to the Origin 
and Evolution of Our Universe by seeing Our Universe as emerging from 
its Parent Universe by a VOID Quantum Fluctuation which evolves 
by Iterating the Process of forming Clifford Algebras  

(Finkelstein, Int. J. Theor. Phys. 2017 56 : 2-39)
so 

THIS IS HOW OUR UNIVERSE GREW FROM NOTHING
to the 65,536-dimensional Real Clifford Algebra Cl(16)

Cl(16) can be factored into the tensor product of two copies of Cl(8)

because tensor product on N copies of Cl(8) is Cl(Nx8) - a property called 8-Periodicity



Each of the two Cl(8) have 8s Half-Spinors for left-helicity Fermion Particles 
and 8c Half-Spinors for right-helicity Fermion AntiParticles. Cl(16) has by tensor product 
Cl(8)xCl(8) 4 64-dim parts to its 256-dim Spinor structure: 

8s x 8s   +   8s x 8c   +   8c x 8s   +   8c x 8c
only 2 of which 8s x 8s + 8c x 8c form a 128-dim Cl(16) Half-Spinor space with well-
defined helicity, so only 8s x 8s + 8c x 8c form the 128-dim D8 Half-Spinors of E8. 

Cl(8) is 2^8 = 256 - dimensional and is the Algebra of 16x16 Real Matrices M(R,16). 

x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x
x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x
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x  x  x  x  x  x  x  x  x  x  x  x  x  x  x  x
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The 16 blue column vectors are the Spinors of Cl(8). 
They reduce to two sets of 8-dim Half-Spinors that are mirror images of each other: 

  
and 

They describe the entanglements of connections to the 8-dim Vector Space of Cl(8). 

By the Triality property of Cl(8) each of the Cl(8) Half-Spinors is isomorphic to 
the 8 Vectors of Cl(8)

Now consider Cl(16) = tensor product Cl(8) x Cl(8): 



Cl(16) = 2^16 = 65,536 dimensions with graded structure

The 120 grade-2 BiVectors form the D8 Lie Algebra 
that is related to rotations in 16-dim space

The Real Clifford Algebra Cl(16) = 256 x 256 Real Matrix Algebra 

The 256 first-column-vectors are the Spinors of D8 
that are related to entanglement of connections to 16-dim space

The 256 D8 Spinors break down into two half-Spinors 
256 = 128 + 128

The 128 and 128 half-spinors are mirror images of each other 
so 128 can describe all useful physics by itself.

120 D8 BiVectors + 128 D8 half-Spinors = 248-dim E8
E8 / D8 = 64 + 64 Fermions = 128-dim D8 half-Spinors  of Cl(16) 

D8 / D4 x D4 = 64 Spacetime

D4 = 28 Standard Model (12) 
with 16 Gravity + Dark Energy Ghosts 

D4 = 28 Gravity + Dark Energy (16) 
with 12 Standard Model Ghosts



Here is how Our Universe grew beyond the Cl(16) stage: 

The Creation Sequence continues from Clifford Iteration 
0 -> Cl(0,0) -> Cl(0,1) -> Cl(0,2) -> Cl(0,4) -> Cl(0,16) = Cl(0,8) x Cl(0,8)

(where (p,q) denotes the signature of the Real Vector Space of Cl(p,q))

to Cl(0,24) by Tensor Product 

-> Cl(0,8) x Cl(0,8) = Cl(0,16) -> Cl(0,16) x Cl(0,8) = Cl(0,24) 

Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is 
composed of 3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

The Creation Sequence then continues by constructing 
the Conformal Structure of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

(Porteous, Clifford Algebras and the Classical Groups and 
Lounesto and Porteous, Lectures on Clifford (Geometric) Algebras and Applications)

-> M(2,Cl(0,24)) = Cl(1,25)  

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3) by twistor Spin(2,4) = SU(2,2)
and
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum 
Processes allows particle creation during the Inflation Era

(Adler, Quaternionic Quantum Mechanics and Quantum Fields, pages 50-52, 561)
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein

(Real Form E8(-24))



The E8 contained in Cl(0,16) contained in Cl(1,25) is not a conventional Gauge Group 
but 

is a Recipe for a Realistic Physics Lagrangian: 

Fermion Terms: 
E8 / D8 = 128-dim = 8-dim Spacetime Components of 8 Fermion Particles 
                                                                + 
                                 8-dim Spacetime Components of 8 Fermion AntiParticles

Spacetime Base Manifold Terms: 
D8 / D4 x D4 = 64-dim = 8-dim Spacetime Position x 8-dim Spacetime Momentum

related to Unimodular Gravity of A7 = SL(R,8)

Gauge Boson and Ghost Terms: 
The two 28-dim D4 correspond to the M4 and CP2 of M4 x CP2 Kaluza-Klein 

D4_M4 = 16-dim U(2,2) containing SU(2,2) = Spin(2,4) Conformal Gravity 
                and 12 Standard Model Ghosts

D4_CP2 = 8-dim SU(3) Color Force plus 4 Translation Gravity Ghosts
                  and 12 Conformal Gravity Ghosts
Electroweak SU(2) x U(1) come from Little Group of CP2 = SU(3) / SU(2) x U(1)

(Batakis, Class. Quantum Grav.3 (1986) L99-L105)

This E8 Structure can be seen in terms of its 240 Root Vectors 
each of which has a realistic Physics Interpretation: 



240 E8 Root Vectors Physical Interpretation

248-dim Lie Group E8 has 240 Root Vectors arranged on a 7-sphere S7 in 8-dim space. 

Since it is hard to visualize points on S7 in 8-dim space, 
I prefer to represent the 240 E8 Root Vectors in 2-dim / 3-dim space 
as in this 2D representation by Ray Aschheim (see Appendix - Mathematica CDF) 



To understand the Geometry related to the 240 E8 Root Vectors, consider that 
248-dim E8 = 120-dim Spin(16) D8 + 128-dim half-spinor of Spin(16) D8 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 D8 half-spinors 
there are two ways to see a maximal symmetric subspace of E8 and E8 Root Vectors:  
the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 
the symmetric space corresponding to the 112 D8 Root Vectors 

E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in OxO)P2 
Geometric Structure leads to physical interpretation of the E8 Root Vectors as: 



240 = 24 + 24 + 64 + 64 + 64

Orange and Yellow dots correspond to Root Vectors of the two D4 subalgebras of E8 
each of which has 24 Root Vectors. 

Blue dots correspond to the 64 elements of D8 that make up D8 / D4xD4. 

Green and Cyan dots with white centers (32+32 = 64 dots) and 
Red and Magenta dots with black centers (32+32 = 64 dots) 

correspond to the 128 elements of E8 / D8.

The 24 Orange Root Vectors of the D4 of E8 Standard Model + Gravity Ghosts 
are on the Horizontal X-axis. 

8 of them in the Orange Box represent the 8 Root Vectors of the Standard Model 
Gauge Groups SU(3) SU(2) U(1). 
Their 4 Cartan Subalgebra elements correspond 
to the 4 Cartan Subalgebra elements of D4 of E8 Standard Model + Gravity Ghosts 
and to half of the 8 Cartan Subalgebra elements of E8.  

The other 24-8 = 16 Orange Root Vectors represent Ghosts of 16D U(2,2) 
which contains the Conformal Group SU(2,2) = Spin(2,4) 
that produces Gravity + Dark Energy by the MacDowell-Mansouri mechanism. 

Standard Model Gauge groups come from CP2 = SU(3) / SU(2) x U(1)
 (as described by Batakis in Class. Quantum Grav. 3 (1986) L99-L105)

Electroweak SU(2) x U(1) is gauge group as isotropy group of CP2.

SU(3) is global symmetry group of CP2 but due to Kaluza-Klein M4 x CP2 structure of 
compact CP2 at every M4 spacetime point, 
it acts as Color gauge group with respect to M4.



The 24-8 = 16 D4 of CP2 Root Vectors represent Ghosts of U(2,2) Conformal Gravity.

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.





The 24-12 = 12 D4 of M4 Root Vectors represent Standard Model Ghosts

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



Spacetime, Unimodular Gravity, and Strong CP

The 64 Blue Root Vectors of the space D8 / D4 x D4 represent 8D Spacetime 
and its symmetries such as 8 position x 8 momentum 
and the A7 = SL(8,R) of Unimodular Gravity that is in the Maximal Contraction 
Heisenberg Algebra of E8 with structure 28 + 64 + (A7+1) = 64 + 28. 

(see Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77)

The 4x16 = 64 blue correspond to the 
64-dim symmetric space D8 / D4 x D4 = Gr(8,16) Grassmannian = set of RP7 in RP15

Creation-Annihilation Operators for 8-dim spacetime x 8-dim momentum space are the 
64-dim grade-0 part of the E8 Maximal Contraction generalized Heisenberg Algebra 

h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

Unimodular SL(8,R) Gravity effectively describes a generalized checkerboard 
of 8-dim SpaceTime HyperVolume Elements and, with respect to Cl(16) = Cl(8)xCl(8), 
is the tensor product of the two 8v vector spaces of the two Cl(8) factors of Cl(16). 
If those two Cl(8) factors are regarded as Fourier Duals, 
then 8v x 8v describes Position x Momentum in 8-dim SpaceTime.



Bradonjic and Stachel in arXiv 1110.2159 said: "... in ... Unimodular relativity ... the 
metric tensor ... break[s up] ... into the conformal structure represented by a conformal 
metric ... with det = -1 and a four-volume element ... at each point of space-time ...
[that]... may be the remnant, in the ... continuum limit, of a more fundamental discrete 
quantum structure of space-time itself ...".

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity
seem to be effectively equivalent. Padilla and Saltas in arXiv 1409.3573 said: 
 “... classical unimodular gravity and classical GR are the same thing, and they can be 
extended into the UV such that the equivalence is maintained. ... 
Classical unimodular gravity = classical GR. ... 
Quantum unimodular gravity = quantum GR provided we make certain assumptions 
about how we extend into the UV. ...”. 

Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the
classical field equations associated with quantum chromodynamics (QCD), the
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts 
violation of ... CP ... symmetry unless the phase ø takes one of the special 
values ... 0 ( mod π ) ... this fine tuning is the strong CP problem ... the quantum 
dynamics of ... unimodular gravity ... may lead to the relaxation of ø 
to ø = 0 ( mod π ) without the need ... for a new particle ... such as the axion ...".



The 64 Green and Cyan Root Vectors represent half 
of the First Generation Fermions of E8 / D8. 
The White Centers of their dots indicate that they are Particles. 

Their physical interpretatiions are 



The 64 Red and Magenta Root Vectors represent the other half 
of the First Generation Fermions of E8 / D8. 
The Black Centers of their dots indicate that they are AntiParticles. 

Their physical interpretations are



Evolution of our Universe  and E8 Real Forms

From Void to Algebraic Quantum Field Theory 
via David Finkelstein’s Iteration of Real Clifford Algebras

All Universes obey the same Laws of Physics and have the same Particle Masses, 
Force Strengths, and Spacetime Structure because they all begin with Void 
and evolve according to the Quantum Process of 

David Finkelstein’s Iteration of Real Clifford Algebras: 

Void -> Cl(Void) -> Cl(0) -> Cl(2^0=1) -> Cl(2^1=2) -> Cl(2^2=4) -> Cl(2^4=16) 

Cl(16) contains 248-dim Lie Algebra E8 = 120-dim BiVectors + 128-dim Half-Spinors. 
The 120-dim BiVectors of Cl(16) form the D8 Lie Algebra of SO(16) subalgebra of E8. 
By 8-Periodicity of Real Clifford Algebras Cl(16) can be factored into the tensor product 

65,536-dim Cl(16) = 256-dim Cl(8) x 256-dim Cl(8)
so the Quantum Evolution Process does not use Iterated Clifford Algebra beyond Cl(16) 
but 
uses Iterated Tensor Product of Cl(8) with E8 Lattice Vector Space 

Cl(16) = Cl(8)xCl(8) -> Cl(8)xCl(8)xCl(8) = Cl(24)
to get to the Leech Lattice 24-dim Vector Space 
and 
uses Conformal Structure of 2x2 matrices with entries in Cl(24) 

(Porteous, Clifford Algebras and the Classical Groups and 
Lounesto and Porteous, Lectures on Clifford (Geometric) Algebras and Applications)

to get to M(2,Cl(24)) = Cl(1,25) with Lorentz Leech Lattice Vector Space. 
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT = 
= Algebraic Quantum Field Theory containing 

a copy of E8 within Cl(16) within each copy of Cl(1,25) The E8 is a Recipe for a 
Realistic Physics Lagrangian (viXra 1602.0319, 1701.0495, 1701.0496)

the Vector Space of Cl(1,25) is the Spacetime of a 26D String Theory in which 
Strings are World-Lines of Particles and 

the Massless Spin 2 State is the Carrier of the Bohm Quantum Potential 
with Sarfatti Back-Reaction (viXra 1602.0319, 1701.0495)

and
24 of the 26 dimensions of 26D String Theory are 

the off-diagonal parts of traceless part J(3,O)o of the Jordan Algebra J(3,O)
8v of Vector Spacetime + 

8s+ of +half-spinor Fermion Particles + 
8s- of -half-spinor Fermion AntiParticles



E8 Real Forms

Thanks to Alessio Marrani for correcting my thinking about E8 Real Forms. Also, 
I apologize for my inconsistent and unconventional use of the terms Spinor and Pinor. 
Sometimes I use the term Spinor, or Spin(p,q), when I really should use the term !Pin, or Pin(p,q). 
A physical significance of the difference is that Spinors and Spin(n) are related to !the even subalgebra of 
the Clifford algebra Cl(p,q) ( where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = Cl(0,p-1) ) ) and so do not contain 
some reflection-related characteristics (such as parity reversal, ! etc.), while such things are contained in 
Pin and Pin(p,q) because they are related to the full Clifford algebra Cl(p,q) including its odd part. 
A paper by Marcus Berg, Cecile DeWitt-Morette, Shangjr Gwo, and Eric Kramer, math-ph/0012006, 
discusses Pin and Spin. ... I hope that readers can see what I mean from context, because I have 
misused the terminology in so many places throughout my materials that I have not had the energy to 
correct them. However, I do not think that my misuse of math terminology has resulted in wrong physics. 
That is, the  ... E8 ... Physics model is in my opinion physically realistic and valid, even though my 
description of it may use some incorrect math terminology.

Wikipedia and Einstein Manifolds by Arthur L.  Besse say “... There is a unique complex 
Lie algebra of type E8, corresponding to a complex group of complex dimension 248. ... 
This is simply connected, has maximal compact subgroup the compact form ... of E8, 
and has an outer automorphism group of order 2 generated by complex conjugation. As 
well as the complex Lie group of type E8, 

there are three real forms of the ... E8 ... Lie algebra ... 
compact form E8(-248) [and] split form, EVIII (or E8(8)) [and] EIX (or E8(-24)) ...

The compact form ... E8(-248) ... has symmetric space E8/SO(16) of dimension 128 ... 
rank 8 with Isotropy representation Spin(16) ... Rosenfeld’s elliptic projective plane 
(Ca x Ca)P2 (where Ca = Cayley Octonions and x = tensor product)  It is simply connected ... 
has trivial outer automorphism group ... maximal subgroups of E8 ... E7 x SI(2)/(-1,-1) 
and E6 x SU(3)/(Z/3Z) ... Symmetric space ... 
E8 / SO(16) ... 

... E8 / E7 x Sp(1) ... 

The split form, EVIII (or E8(8)) ... has symmetric space E8/SO(16) of dimension 128 ... 
rank 8 with Isotropy representation Spin(16) ... Rosenfeld’s hyperbolic projective 
plane (Ca x Ca)P2hyp It has maximal compact subgroup Spin(16)/(Z/2Z), fundamental 
group of order 2 (implying that it has a double cover, which is a simply connected Lie real group but is 
not algebraic ... ) and has trivial outer automorphism group ... Symmetric space ... 
E8(8) / SO(16) ... E8(8) / SO(8,8) ... E8(8) / Sk(8,H) [ = E8(8) / SO*(16) ]... 

... E8(8) / E7(7) x SL(2,R) ... E8(8) / E8(8) / E7(-5) x SU(2) ...

EIX (or E8(-24)) ... has symmetric space E8 / E7 x SU(2) of dimension 112 and rank 4 
with Isotropy representation /\2 E7 x SU(2) that is the Set of (H x Ca)P2hyp ‘s in “(Ca x 
Ca)P2hyp” (where /\ denotes exterior product representation and H = Quaternions) It has maximal 
compact subgroup E7×SU(2)/(−1,−1), fundamental group of order 2 (implying a double 
cover, which is not algebraic) and has trivial outer automorphism group ... 
Symmetric Space ... 
E8(-24) / SO(12,4) ... E8(-24) / Sk(8,H) [ = E8(-24) / SO*(16) ]... 

... E8(-24) / E7(-5) x SU(2) [Quaternion-Kahler] ... E8(-24) / E7(-25) x SL(2,R) ...”. 



Since my E8 Physics model is based on the 240 E8 Root Vectors being decomposed 
into 128 corresponding to D8 Half-Spinors and 112 corresponding to D8 Root Vectors 

the Real Forms of E8 for my E8 Physics model with Octonionic 8-dim Spacetime 
prior to Post-Inflation Transition to (4+4)-dim Quaternionic M4 x CP2 Kaluza-Klein are



Big Bang has Compact E8(-248) and Inflation has NonCompact Split EVIII E8(8)

Our Universe emerged from Our Parent Universe 
which is only one of many Universes in the huge Family of Universes: 

The First Stage of the Evolution of Our Universe 
was the Initial Planck Cell Big Bang of Compact E8(-248)

a compact vacuum fluctuation in a single Planck-scale cell of Our Parent Universe. 
That Planck cell (like all other Planck cells in any Universe) can be described by taking 
the quotient of its 24-dimensional subspace modulo the 24-dimensional Leech lattice.
Its automorphism group is the largest finite sporadic group, the Monster Group, of order 
8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000 =
= 2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 or about 8 x 10^53.

E8 describes the physics in that Big Bang Planck Cell which is Compact so that the 
Real Form of E8 representing the physics of the Big Bang Planck Cell 
is E8(-248) with symmetric space E8 / SO(16) of dimension 128 and rank 8 and
isotropy representation Spin(16) that is Rosenfeld’s Elliptic Projective Plane (OxO)P2 .



Use of Compact structures in Physics Models 

Robert Gilmore in Phys. Rev. Lett. 28 (1972) 462-464 showed that Armand Wyler’s 
use to calculate force strengths and particle masses as ratios of volumes of compact 
domains of unit radius instead of measures on noncompact projectively related domains 
is juatified, saying “...  the replacement of a divergent value by a finite
value can lead to a well-defined and significant result. The occurrence of the Euclidean 
volumes V(Qn)  and V(Dn)  should be considered a strong point of Wyler's result, rather 
than an objectionable feature. These volumes arise naturally as the normalizing 
coefficients in the Poisson and Bergman kernels, which are reproducing functions and 
are defined in a nonlinear way.  The Poisson kernel is the image of a space-time scalar 
Green's function, when both arguments of the kernel are on the boundary Qn  of Dn ... 
Wyler's work has pointed out that it is possible to map an unbounded physical domain - 
the interior of the forward light cone - onto the interior of a bounded domain on which 
there also exists a complex structure. This mapping should prove of immense 
calculational value in the future. This transformation from unbounded to bounded 
complex domains is mathematically rigorous, and is valid ...”. 

My E8 Physics model makes use of Wyler’s valid technique in calculation of ratios of 
force strengths and particle masses, and it seems clear to me that the validity extends 
to use of both Compact E8(-248) and NonCompact Split EVIII E8(8) Real Forms. 

Compact E8(-248) and NonCompact Split EVIII E8(8) 
are both useful in describing E8 Physics of 8-dim Octonionic Spacetime 

at High (from Planck through Inflation to End of Inflation) Energies. 



The Second Stage of the Evolution of Our Universe was Octonionic Inflation 

The Real Form of E8 representing the physics of Octonionic Inflation is E8(8) 
with symmetric space E8 / SO(8,8).

Our Universe expands by Octonionic Inflation beyond its initial Big Bang Planck Cell to 
form an Octonionic 8-dim Spacetime based on the 64 generators of the A7 x R  center 
of the Maximal Contraction Heisenberg Algebra of E8. Effectively, the 64 generators 
correspond to 8 position x 8 momentum components of an 8-dim base manifold of an 
E8 Lagrangian in which Spacetime 8v of 26D String Theory is represented by 8-branes 
whose Planck-Scale Lattice Structure is that of superpositions of 8 types of E8 Lattice: 
There is a 1-1 correspondence between Octonion Basis Elements and E8 Integral 
Domains

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain.

and 
Gauge Boson / Ghost terms are represented by the 28+28 = 56 axis root vectors 
other than the 64 (blue) that correspond to A7 + R 
and 
Fermion ( 8s+ and 8s- of 26D String Theory ) terms are represented 
by the 128 = (8+8)x8 off-axis root vectors of E8 



The 26D Lagrangian Structure is 

having terms for 
E8 / D8 Fermions (with Fermion Generations 2 and 3 from Quaternionic structure) 
and 
D4 Standard Model Gauge Bosons and Gravity Ghosts 
and 
D4 Conformal Gravity Gauge Bosons and Standard Model Ghosts 

that is integrated over 
D8 / D4xD4  (4+4)-dim M4 x CP2 Kaluza-Klein base manifold 
with Higgs from the Mayer mechanism 

The E8 Lagrangian is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The E8 Lagrangian obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 

(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations



Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...what 
happens in CP2 … is a two-surface K which cannot be shrunk to zero. ... However, one 
could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~. 
The fermion field would have to occur in representations which changed sign under the 
non-trivial element of the kernel of the projection … G~ -> G while the bosons would 
have to occur in representations which did not change sign …".

For the E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).

The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign 
while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. 

E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 

but can also be written in terms of Fermionic AntiCommutators. 

Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 
The periodicity property of Real Clifford Algebras shows that E8 Spinor Fermions can 
also be described using anticommutators as well as commutators 
so that the E8 Physics model describes both Bosons and Fermions realistically. 

Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics 
and are wrong. 

However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 



The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
... One can ... 
use a coordinate representation of the oscillators by introducing real coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors 
which satisfy Bose commutation rules ...
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations 
... Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...". 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure from the 
two copies of F4 embedded in two copies of Cl(8) whose tensor product produces 
Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting anticommutator 
structure from the two copies of F4 embedded in two copies of Cl(8) whose tensor 
product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics.



F4 in Cl(8) x F4 in Cl(8) = E8 in Cl(16) and Giza

That F4 in Cl(8) x F4 in Cl(8) = E8 in Cl(16) may have been known 
to the builders of the Pyramids at Giza. 

Giulio Magli in arXiv 0708.3632 and 1401.0508 and Journal of Cosmology, 2010, Vol 9, 2232-2244 said: 
"... the two main pyramids of Giza together with their temples ... were conceived as 
parts of a common project ... 



Clifford Algebras were not known to European mathematicians until Clifford in the 19th 
century and not known to European physicists until Dirac in the 20th century but 
it seems to me that their structure was known to Africans in ancient times. For example, 
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8): 

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )
Above the Grand Gallery is a Great Void leading to Ceiling Chambers above the Upper 
Chamber - (image from ScanPyramids web site)



The Builders of the Great Pyramid represented the Real Shilov Boundary Physical world 
by the Grand Gallery and Upper Chamber that are easily accessible by Humans with 
Microtubule Quantum Consciousness and 
they represented the Imaginary Complex World of Cl(16) Spacetime Cells mirroring the 
Human Microtubule World as Ceiling Chamber spaces and the Great Void that are more 
accessible to Souls of the Spirit World than to Physical Humans. 



As to when the Giza Pyramids and Sphinx were built, it could have been 
about 36,000 years ago when Geminga shock wave hit and Vega was North Star. 
36,000 years ago was the beginning of Manetho’s Rule of Gods on Earth 
and was when humans migrated up the Nile River to Giza, 
according to the National Geographic Genographic program

The Builders of the Great Pyramid had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough
contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid and the Second Pyramid, and Sphinx 
they did not deface them with any writing but instead encoded the IFA Clifford Algebra in 
the structure of the Pyramids themselves. 
Manetho’s Rule of Gods on Earth ended 22,000 years ago when human genotype M35 
left M96 and Africa to cross Mediterranean into the Middle East and Kosovo/Macedonia.
Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP)
ended after Ice Age when sea levels rose requiring agri-tech for survival. 
Manetho’s Rule of Mortal Humans began 11,000 BP
which was about 25-26,000 years after the Geminga shock wave. 
11,000 BP also had a supernova (Vela X) and Vega as North Star.



Ultraviolet Finiteness

Each Fermion part of the Fermionic Term has in 8-dim Spacetime units of mass^( 7/2). 
Each Gauge Boson + Ghost part of the Bosonic Term has units of mass^(1)

Since (8+8)x(7/2) = 56 = 28 + 28 the Fermionic Terms cancel the Bosonic Terms 
the Lagrangian is UltraViolet finite. 

Gauge Gravity and Standard Model terms of Lagrangian have total weight 28 x 1 = 28 
12 generators for SU(3) and U(2) Standard Model  +

+ 16 generators for U(2,2) of Conformal Gravity = 
= 28 D4 Gauge Bosons each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types each with 8-dim Lagrangian weight = 7/2

Since Boson Weight 28 = Fermion Weight 28 
the Cl(1,25) E8 model has a Subtle SuperSymmetry and is UltraViolet Finite.  

Here is what Steven Weinberg says in his part of the book 1986 Dirac Lectures 
Elementary Particles and the Laws of Physics: “... 













Coleman-Mandula

The Lagrangian has 8-dim Lorentz structure satisfying Coleman-Mandula
because its fermionic fundamental spinor representations are built
with respect to spinor representations for 8-dim Spin(1,7) spacetime. 
The Cl(1,25) E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built 
with respect to spinor representations for 8-dim Spin(1,7) spacetime.













Octonionic NonUnitary Inflation Particle Creation
The tensor product Cl(8) x Cl(8) = Cl(16) 

256 = sqrt(2^16) = 128 + 128 Cl(16) spinors 
128 Cl(16) half-spinors = 64 + 64 fermions + antifermions

120 = Cl(16) bivectors = D8 root vectors
120  + 64 + 64 = E8 root vectors

E8 / D8 = 128-dim (OxO)P2 OctoOctonionic Projective Plane
D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
one D4 contains D3 of Conformal Gravity+Dark Energy

other D4 contains A3 of Standard Model Color Force SU(3) 
( CP2 = SU(3) / SU(2)xU(1) of Kaluza-Klein contains SU(2)xU(1) of Electroweak Forces )

( Cl(16) = Cl(0,16) lives in Cl(1,25) of E8 26D String Theory ) 



One Cl(1,25) containing one Cl(0,16) containing one E8 gives a Lagrangian 
description of one local spacetime neighborhood. To get a realistic global 
spacetime structure, take the tensor product Cl(1,25) x ... x Cl(1,25) with all E8 
local 8-dim Octonionic spacetimes consistently aligned as described by 64-dim 
D8 / D4xD4 (blue dots) (this visualization hexagonal 2D projection of the 240 E8 root vectors).

which then fill up spacetime according to Gray Code Hilbert's curves: 



Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16,25 E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(1,25) E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

Creation-Annihilation Operators are the 64-dim grade-0 part 
of the E8 Maximal Contraction generalized Heisenberg Algebra 

h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(1,25) E8 Local Lagrangian Region 

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  
and 
IF the Cl(1,25) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. 

Let Cl(16) = Cl(8) x Cl(8) contained in Cl(1,25) where 
the first Cl(8) contains the D4 of Conformal Gravity with actions on M4 physical 
spacetime whose CPT symmetry determines the property matter - antimatter. 

Consider, following basic ideas of Geoffrey Dixon related to his characterization 
of 64-dimensional spinor spaces as C x H x O ( C = complex, H = quaternion, O = ocrtonion ), 
64-dim 64s++ = 8s+ x 8s+ of Cl(8) x Cl(8) = Cl(16)
and 
64-dim 64s+- = 8s+ x 8s- of Cl(8) x Cl(8) = Cl(16)
so that 
64s++ + 64s+- = 128s+ are +half-spinors of Cl(16) which is in E8

Then Cl(16) contains 
128-dim +half-spinor space 64s++ + 64s+- of Cl(16) in E8 = Fermion Generation 
and
128-dim -half-spinor space 64s-+ + 64s-- of Cl(16) not in E8 = Fermion AntiGeneration 

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16)  
and 
since, due to their +half-spinor property with respect to the first Cl(8), 
the 128s+ = 64s++ + 64s+- have only Effective Paths of QF Energy that go 
to the Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation. It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 



7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(1,25) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(1,25) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(1,25) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(1,25) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".



Why decoherence at 64 Unfoldings = 2^64 qubits ?
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 
The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 
NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 
Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240
Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 
If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 

256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 



Bohm Quantum Potential with Sarfatti Back-Reaction 
and AQFT as Third Grothendieck Universe

The First Grothendieck Universe is the Empty Set.

The Second Grothendieck Universe is Hereditarily Finite Sets such as a 
Generalized Feynman Checkerboard Quantum Theory 

based on E8 Lattices and Discrete Cl(1,25) Clifford Algebra. 

The Third Grothendieck Universe is the Completion of Union of all tensor 
products of Cl(1,25) Real Clifford algebra 

Since the Cl(1,25) E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(1,25) E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so for the Cl(1,25) E8 model based on Real Clifford Algebras with Periodicity 8, 
Cl(1,25) = 2x2 matrices of Cl(0,24) where Cl(0,24) = Cl(0,8) x Cl(0,8) x Cl(0,8),
the completion of the union of all tensor products of Cl(1,25)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(1,25) E8 model a natural Algebraic Quantum Field Theory. 

In other words,consider E8 to be Local Classical 
and embed E8 into the real Clifford Algebra Cl(0,16) 
and use 8-Periodicity to form the Completion of the Union of all Tensor Products of 
Cl(0,16) which produces a natural realistic Algebraic Quantum Field Theory (AQFT). 

The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
where M(2,Cl(0,24)) = 2x2 matrices with entries in Cl(0,24) and x = tensor product. 

Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25) and therefore 

the Completion of Union of All Tensor Products of Cl(1,25) 
which is the String Theory formulation of the hyperfinite AQFT  

with Real / Octonionic structure inherited from Cl(0,8) and also Quaternionic structure 
due to Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = 
= Cl(2,4) x Cl(0,4) where the vector space of Cl(2,4) is 6-dim Conformal Spacetime 

(see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications”)



The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 

The Real Clifford Algebra Cl(1,25) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(1,25) E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 

For the Cl(1,25) E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(1,25), the Cl(1,25) E8 model is consistent with EPR.



The Creation-Annihilation Operator structure of Cl(1,25) E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25)- 8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

The Cl(1,25)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum 
Field Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25) 

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 



As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] is described in quantum-ph/9608026 
by Steane as mapping a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
(  2^8,   1+8+28+56,                              32 ) 



To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |
 
This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 

 



The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the Cl(1,25) E8 Physics Model 

 
the Higgs scalar prior to dimensional reduction corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), the classical repetition code; 
 



the 8-dimensional vector spacetime 

prior to dimensional reduction corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson spaces 

prior to dimensional reduction correspond to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 



The 8 first generation fermion particles and 8 first generation fermion antiparticles 
of the 16-dim full spinor representation of the 256-dimensional Cl(0,8) Clifford algebra 

correspond to the distance of the classical Reed-Muller code (256, 93, 16), 
and to the 16-dimensional Barnes-Wall lattice /\16, which lattice comes from the (16,5,8) 
Reed-Muller code.  Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, and to the 8-dimensional E8 lattice 
which comes from the (8,4,4) Hamming code, with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  In Euclidean R8, 
there is only one way to arrange 240 spheres so that they all touch one sphere, 
and only one way to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), (5,16,1/5), (4,10,1/6), and (3,6,1/7).    

( If you use an Octonion Integral Domain instead of Euclidean R8 without multiplication 
then there are 7 algebraically independent ways to arrange the 240 spheres. )

The total 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  In Euclidean R24, 
there is only one way to arrange 196,560 spheres so that they all touch one sphere, 
and only one way to arrange 4600 spheres so that they all touch a set of two spheres in 
contact with each other, and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), (21,336,1/5), (20,170,1/6), ... .     



World-Line String Bohm Quantum Theory
A physically realistic Lattice Bosonic String Theory with Strings = World-Lines and 

Monster Group Symmetry
containing gravity and the Standard Model

can be constructed consistently with the E8 physics model
248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8

= (28 + 28 + 64) + (64 + 64)
 
Paths in C8 / WE8 correspond to World-Lines of Observers acting as Bosonic Strings. 
Andrew Gray in arXiv quant-ph/9712037 said: 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:  
“... String theory proposes ... small one-dimensional extended objects, strings, 
of typical size Ls = 1/ Ms, with Ms known as the string scale ... 
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime, 
known as the worldsheet, which is the analog of the ... worldline of a point particle ... 
for the bosonic string theory ... the classical string action is the total area spanned by 
the worldsheet ... This is the ... Nambu– Goto action ...”.  

In my unconventional view 

the red line and the green line are different strings/worldlines/histories and 
the world-sheet is the minimal surface connecting them, 

carrying the Bohm Potential, 
as Standard Model gauge bosons carry Force Potential between Point Particles. 

The t world-sheet coordinate is for Time of the string-world-line history. 
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.

( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )



Further, Ibanez and Uranga also said: 
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x). 
This tachyon ... is ... unstable 
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string 
interaction coupling constant gs 
...
the antisymmetric part is the 26d 2-form field BMN 
...
The symmetric traceless part is the 26d graviton GMN ...”. 

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The antisymmetric SO(24) little group is related to the Monster automorphism group 
that is the symmetry of each cell of Planck-scale local lattice structure. 

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String”  said: 
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”. 

Must the 24x24 symmetric matrices be interpreted as the graviton ? - !!! NO !!!

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R). 

Jordan algebras correspond to the matrix algebra of quantum mechanical states, 
that is, from a particle physics point of view, 
the configuration of particles in spacetime upon which the gauge groups act. 

24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space. 

The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices. 

Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory 
and 

the algebra of its Quantum States, 
so that 

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion.



Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says:
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...[with]... 
the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... negative mass-
squared means that the no-string 'vacuum' is actually unstable ... ".
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime 

E8 Physics 26D String Theory Spacetime 
10D = 6D Conformal Spacetime + 4D Compact CP2 Internal Symmetry Space 

with CP2 = SU(3) / SU(2)xU(1) as unique Compactification 
which specifies Gauge Groups of the Standard Model. 

If Strings = World Lines and World Lines are past and future histories of particles,
then spin-2 string entities carry Bohm Quantum Potential with Sarfatti Back-
Reaction related to Cramer Transaction Quantum Theory. 

Roger Penrose in "Road to Reality" (Knopf 2004) says: "... quantum mechanics ... 
alternates between ... unitary evolution U ... and state reduction R ... 
quantum state reduction ... is ... objective ... OR ...
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...".

String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction.
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets.
The tachyon produces the instability of a truly empty vacuum state with no strings.
It is natural, because if our Universe were ever to be in a state with no strings,
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes.
Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start:
 
There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both D8 
adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th E8 lattice 1E8 
with 240 first-shell vertices related to the D8 adjoint part of E8 is related to the 7 
octonion imaginary lattices (viXra 1301.0150v2) .
It can act as an effectively independent lattice as part of the basis subsets
{1E8,EE8} or {1E8,iE8,jE8,kE8}.



With that in mind, here is the construction:
 
Step 1:
Consider the 26 Dimensions of Bosonic String Theory as 
the 26-dimensional traceless part J3(O)o

 a        O+      Ov   
 
 O+*      b       O-   
 
 Ov*      O-*   -a-b

(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} 
and a and b are real numbers with basis {1}) 
of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.
 
Step 2:
Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

Step 3:
Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.
Add this subspace to D3, to get D7.
 
Step 4:
Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space 
by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.
Add this subspace to D7, to get D8.
D8, our basic Brane, looks like two layers (past and future) of D7s.
Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

8 world-brane scalars for Octonionic O+ space;
8 world-brane scalars for Octonionic O- space;

1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 

stacked in timelike order.
 



Step 5:
To get rid of the world-brane scalars corresponding to the Octonionic O+ space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8.

Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion p
articles = 8x8 = 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

8 world-brane scalars for Octonionic O- space;
1 world-brane scalars for real a space; and

1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 6:
To get rid of the world-brane scalars corresponding to the Octonionic O- space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion 
anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, 
positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the past D7 layer of D8.

Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental 
fermion anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark, positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the future D7 layer of D8.

The 8 components of 8 fundamental first-generation fermion anti-particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

1 world-brane scalars for real a space; and



1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

Step 8:
Fundamentally, physics is described on HyperDiamond Lattice structures.
There are 7 independent E8 lattices, each corresponding to one of 
the 7 imaginary octionions. denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and 
related to both D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.
An 8th 8-dim lattice 1E8 with 240 first-shell vertices related to 
the E8 adjoint part of E8 is related to the 7 octonion imaginary lattices.
Give each D8 brane structure based on Planck-scale E8 lattices so that 
each D8 brane is a superposition/intersection/coincidence of the eight E8 lattices.
( see viXra 1301.0150 )
 
Step 9:
Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

a gauge boson emanating from D8 from its 1E8 and EE8 lattices is 
a U(2) ElectroWeak boson thus accounting for the photon and W+, W- and Z0 bosons.

a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is 
a U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces correspond 
to 12 of the 28 dimensions of 28-dim Spin(8) 
that corresponds to one of the 28 of the 120-dim adjoint D8 parts of E8.

a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is 
a U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri gravity plus 
conformal structures consistent with the Higgs mechanism and with observed  Dark 
Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) 
that corresponds to the other 28 of the 120-dim adjoint D8 part of E8.



Step 10:
Since Polchinski says 

"... there will also be r^2 massless scalars from 
the components normal to the D-brane. ... 
the collective coordinates ... X^u ... for the embedding 
of n D-branes in spacetime are now enlarged to nxn matrices. 

This 'noncummutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ...", 

make the following assignment:

The 8x8 matrices for the collective coordinates 
linking a D8 brane to the next D8 brane in the stack 
are needed to connect the eight E8 lattices of the D8 brane 
to the eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8.

We have now accounted for all the scalars
and
have shown that the model has the physics content of the realistic E8 Physics model
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64)
and 
AQFT structure based on Cl(1,25) with real Clifford Algebra periodicity 
and generalized Hyperfinite II1 von Neumann factor algebra.



26D String Theory structure can also be formulated directly in the Root Vector picture 
using redundancy in the E8 description of Quantum States:

Fermion components carry 8-dim Spacetime information
so E8 / D8 = 8x8 + 8x8 can be reduced to 8+8

Spacetime position and momentum are redundant
so D8 / D4 x D4 = 8x8 can be reduced to 8
Gauge Bosons and Ghosts are redundant 

so D4 x D4 = 28+28 can be reduced to 28 = 16 for Gravity + 12 for Standard Model 

Elimination of Redundancy gives 8+8 + 8 + 28 = 52-dim F4 with 48 Root Vectors 
forming a 24-cell plus its dual 

52-dim F4 has 26-dim smallest non-trivial representation 
which has structure of 

J(3,O)o = traceless part of 27-dim exceptional Jordan Algebra J(3,O)
and is 

the minimal structure containing the basic information of E8 Physics.
so 

E8 Physics Quantum Theory can be formulated in terms of 26-dim J(3,O)o. 

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond 
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as 
superpositions of their respective 8 components



8v SpaceTime is represented by D8 branes. A D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice 
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

A single Snapshot of SpaceTime is represented by a D8 brane at each point of which 
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded 
dimensions of the 26 dimensions of 26D String Theory. 



It is necessary to patch together SpaceTime Snapshots to form a Global Structure 
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT) 
whose structure is described by Deutsch in "The Fabric of Reality" (Penguin 1997 pp. 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 
The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice 
of 26D String Theory parameterized by the a and b of J(3,O)o 
as indicated in this 64-element subset of Snapshots

The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent 
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions 
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:  

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity 
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force



Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles 
corresponding to a String of 26D String Theory 
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines. 
Interactions of World-Lines can describe Quantum Theory 
according to Andrew Gray ( arXiv quant-ph/9712037 ): “... probabilites are ... assigned to entire fine-
grained histories ... base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ... consists of ... the 
ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".
Closed string tachyons localized at orbifolds of fermions produce virtual clouds of particles / antiparticles 
that dress fermions.  
Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 
The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin 2 state = Bohmion = Carrier of the Bohm Force 
of the Bohm Quantum Potential.



Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is
taken to consist of particles have definite trajectories at all times ... An example ... is the
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ...
... describing more than one particle while maintaining a relativistic description
requires the introduction of final boundary conditions as well as initial,
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here to describe particle trajectories
also entails the natural inclusion of an accompanying field to influence the particle’s
motion away from classical mechanics and reproduce the correct quantum predictions.
In so doing, it is ... providing a physical explanation for why quantum phenomena exist
at all ... the particle is seen to be
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ...

... sigma_o is the rest density distribution of the particle through space ... j is the current density ...

... rho_o and u are the rest density and 4-velocity of the probability flow ...”.

Jack Sarfatti extended the Sutherland Lagrangian to include Back-Reaction
entanglement.

where a, b and VM4 form Cl(2,4) vectors and VCP2 forms CP2
and S+ and S- form OP2 so that
26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of Kaluza-Klein 
M4xCP2)
saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be
used as a direct messaging channel between subsystems of an entangled complex
quantum system, is the lack of direct back-reaction of the classical particles and
classical local gauge fields on their shared entangled Bohmian quantum information
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, shows how to 
make the original 1952 Bohm pilot-wave theory completely relativistic, 



and how to avoid the need for configuration space for many-particle entanglement.
The trick is that final boundary conditions on the action
as well as initial boundary conditions influence what happens in the present.
The general theory is "post-quantum" ... and it is non-statistical ...
There is complete two-way action-reaction between quantum pilot waves
and the classical particles and classical local gauge fields ...
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps,
first arbitrarily set the back-reaction (of particles and classical gauge field on their pilot
waves) to zero. This is analogous to setting the curvature equal to zero in general
relativity, or more precisely in setting G to zero.
Second, integrate out the final boundary information, thereby adding the statistical Born
rule to the mix. ...
the mathematical condition for zero post-quantum back-reaction of particles and
classical fields (aka "beables" J.S. Bell's term) is exactly de Broglie's guidance
constraint. That is, in the simplest case, the classical particle velocity is proportional to
the gradient of the phase of the quantum pilot wave. It is for this reason, that the
independent existence of the classical beables can be ignored in most quantum
calculations.
However, orthodox quantum theory assumes that the quantum system is
thermodynamically closed between strong von Neumann projection measurements that
obey the Born probability rule.
The new post-quantum theory in the equations of Sutherland, prior to taking the limit of
orthodox quantum theory, should apply to pumped open dissipative structures. Living
matter is the prime example. This is a clue that should not be ignored. ...”.

Jack Sarfatti (email 31 January 2016) said: “... Sabine [Hossenfelder]’s argument ...
"... two types of fundamental laws ... appear in contemporary theories.
One type is deterministic, which means that the past entirely predicts the future.
There is no free will in such a fundamental law because there is no freedom.
The other type of law we know appears in quantum mechanics and has an
indeterministic component which is random. This randomness cannot be influenced by
anything, and in particular it cannot be influenced by you, whatever you think “you” are.
There is no free will in such a fundamental law because there is no “will” - there is just
some randomness sprinkled over the determinism.
In neither case do you have free will in any meaningful way.”
... However ...[ There is a Third Way ]...
post-quantum theory with action-reaction between
quantum information pilot wave and its be-able is compatible with free will. ...”.



The Creation-Annihilation Operator structure of the Bohm Quantum Potential of 
26D String Theory  is given by the 

Maximal Contraction of E8 = semidirect product A7 x h92 
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1 
The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum



The Algebraic Quantum Field Theory ( AQFT ) structure of the Bohm Quantum 
Potential of 26D String Theory is given by the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

and by 8-Periodicity of Real Clifford Algebras, 
as the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25)

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:



The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.

26D String Theory Structure is 

Green, Schwartz, and Witten, in "Superstring Theory" vol. 1, describe 26D String Theory  
saying ".... The first excited level ... consists of ... 

the ground state ... tachyon ... 
and ... a scalar ... 'dilaton' ... 

and ... SO(24) ... little group of a ...[26-dim]... massless particle ... 
and ... a ... massless ... spin two state ...".



Tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions by filling their Schwinger Source regions. 

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The SO(24) little group is related to the Monster automorphism group that is
the symmetry of each cell of Planck-scale local lattice structure.

The massless spin 2 state = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.

Similarity of the spin 2 Bohmion to the spin 2 Graviton accounts for 
the Bohmion’s ability to support Penrose Consciousness  

with Superposition Separation Energy Difference G m^2 / a 
where, for a Human Brain, m = mass of electron and a = 1 nanometer in Tubulin Dimer 

“... Bohm’s Quantum Potential can be viewed as 
an internal energy of a quantum system ...”  

according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 )
and 

Bohm Quantum Potential inherits Sarfatti Back-Reaction 
from its spin-2 structure similar to General Relativity

Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993):
"... the total force ...  from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Penrose-Hameroff-type Quantum Consciousness is due
to Resonant Quantum Potential Connections among Quantum State Forms.

The Quantum State Form of a Conscious Brain is determined by the configuration of a 
subset of its 10^18 to 10^19 Tubulin Dimers described by a large Real Clifford Algebra.
Paola Zizzi in gr-qc/0007006 describes the Octonionic Inflation Era of Our Universe 
as a Quantum Consciousness Superpositon of States ending with Self-Decoherence 
after 64 doublings of Octonionic Inflation, at which time Our Universe is 
“... a superposed state of quantum ... [ qubits ].
the self-reduction of the superposed quantum state is ... reached at the end of
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".
64 doublings to 2^64 qubits corresponds to the Clifford algebra 

Cl(64) = Cl(8x8) = Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8 ) x Cl(8) x Cl(8)
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real
Clifford algebra for which we can reflexively identify each component Cl(8)
with a basis vector in the Cl(8) vector space. 
This reflexive identification causes our universe to decohere at N = 2^64 = 10^19. 
Octonionic Quantum Processes are Not Unitary and so can produce Fermions. 

(see Stephen Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).



At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermions. 
At the End of Inflation Our Universe had Temperature / Energy 10^27 K = 10^14 GeV
so each of the 10^77 Fermions had energy of 10^14 GeV and collisions among them 
would for each of the 10^77 Fermions produce jets containing about 10^12 particles of 
energy 100 GeV or so so that the total number created by Inflation was about 10^89.

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and
the size of our Universe was then about 10^(-24) cm
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud.
The 2^64 qubits created by Inflation is roughly 10^19 which is roughly 
the number of Quantum Consciousness Tubulins in the Human Brain.
Therefore 

the Human Brain Quantum Consciousness has evolved in Our Universe 
to be roughly equivalent 

to the Maximum Consciousness of Our Inflationary Era Universe. 

Further, 
each cell of E8 Lagrangian Spacetime corresponds to 65,536-dim Cl(16)
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors
Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers

( image adapted from 12biophys.blogspot.com Lecture 11 )
and so
can have Bohm Quantum Resonance with Cl(16) Spacetime cells
so that at any and all Times
the State of Consciousness of a Human is in exact resonant correspondence with
a subset of the cells of E8 Classical Lagrangian Spacetime
Therefore

E8 Lagrangian Spacetime (as a Nambu-Jona-Lasinio Condensate) 
is effectively the Spirit World

in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul
are no longer constrained by Physical World interactions with its Body so that
the Spirit World can harmonize the individual Soul with the collective Universal Soul. 



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



!
Fundamental Fermion as Schwinger Source 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 



Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 

 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can be regarded as an 
infinite-dimensional Affinization of the Theory of a Single Cell.

James Lepowsky said in math.QA/0706.4072:
"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry
group (of order about 10^54) of a remarkable new commutative but very, very
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The
"structure constants" of the Griess algebra B were "forced" by expected properties of
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e.,
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that
... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...)

( dim V_n ) q^n
where
J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably
normalized generator of the field of SL(2, Z)-modular invariant functions on the
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the
generating function

... the graded trace of the action of g on the graded space V ... = ...
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a
subgroup having a fundamental "genus-zero property," so that its associated field of
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 

- that the 15 primes giving rise to the genus-zero property ... are precisely the
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was
( constructively ) proved .... The graded traces of some, but not all, of the elements
of the Monster - the elements of an important subgroup of M, namely, a certain
involution centralizer involving the largest Conway sporadic group Co1 - were
consequences of the construction, and these graded traces were indeed (suitably)
modular functions ... We called this V "the moonshine module V[flat]" ...
The construction ... needed ... a natural infinite-dimensional "affinization" of
the Griess algebra B acting on V[flat]



This "affinization," which was part of the new algebra of vertex operators, is
analogous to, but more subtle than, the notion of affine Lie algebra .... More
precisely, the vertex operators were needed for a "commutative affinization" of a
certain natural 196884-dimensional enlargement B' of B, with an identity element
(rather than a "zero" element) adjoined to B. This enlargement B' naturally
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M
from the finite-dimensional space B to the infinite-dimensional structure V[flat],
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us,
although we did not start by using his construction; rather, we recovered it, as a
finite-dimensional "slice" of a new infinite-dimensional construction using
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded
in a natural new infinite-dimensional space on which a certain algebra of vertex
operators acts ... At the same time, the Monster, a finite group, took on a new
appearance by now being understood in terms of a natural infinite-dimensional 
structure. ... the largest sporadic finite simple group, the Monster, was "really"
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the
natural modification of the Griess algebra, with an identity element adjoined,
coming from a "forced" copy the Virasoro algebra, became simply the conformalweight-
two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not
uniquely determined by number-theoretic principles, is not traditional in number
theory. It turned out that the vanishing of the constant term ... was canonically
"forced" by the requirement that the Monster should act naturally on V[flat] and on
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a
certain strong sense to the absence of vectors in the Leech lattice of square-length
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of
square-length-two elements of the Leech lattice are in turn analogous to the absence



of code-words of weight 4 in the Golay error-correcting code, a distinguished selfdual
binary linear code on a 24-element set, with the lengths of all code-words
divisible by 4. In fact, the Golay code was used in the original construction of the
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the
automorphism groups of both the Golay code and the Leech lattice are (essentially)
sporadic finite simple groups; the automorphism group of the Golay code is the
Mathieu group M24 and the automorphism group of the Leech lattice is a double
cover of the Conway group Co1 mentioned above, and both of these sporadic groups
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties
mentioned above ... and the Leech lattice is unique subject to its distinguishing
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ...
this uniqueness is an unsolved problem ...

V[flat] came to be viewed in retrospect by string theorists as an inherently stringtheoretic
structure: the "chiral algebra" underlying the Z2-orbifold conformal field
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit
space called an "orbifold"&emdash;a manifold with, in this case, a "conical"
singularity. Then one takes the "conformal field theory" (presuming that it exists
mathematically) based on this orbifold, and from this one forms a "string theory" in
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras,
also called Borcherds algebras, together with certain ideas from string theory,
including the "physical space" of a bosonic string along with the "no-ghost
theorem" ... to prove the remaining Conway-Norton conjectures for the structure
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside
the involution centralizer - were indeed the desired Hauptmoduls ... He
accomplished this by constructing a copy of his "Monster Lie algebra" from the
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex
algebra closely related to the 26-dimensional bosonic-string structure mentioned
above. He transported the known action of the Monster from V[flat] to this copy of
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he
succeeded in concluding that all the graded traces for V[flat] must coincide with the
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated



properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible
module, up to equivalence ... every module for the vertex operator algebra V
[flat] is completely reducible and is in particular a direct sum of copies of
itself. Thus the vertex operator algebra V[flat] has no more representation
theory than does a field! ( I mean a field in the sense of mathematics, not
physics. Given a field, every one of its modules - called vector spaces, of
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q);
while the constant term of the classical modular function is essentially 
arbitrary, and is chosen to have certain values for certain classical numbertheoretic
purposes, the constant term must be chosen to be zero for the
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24"
is the "same 24" so basic in number theory, modular function theory, etc. As
mentioned above, this occurrence of 24 is also natural from the point of view
of string theory.

These three properties are actually "smallness" properties in the sense of conformal
field theory and string theory. These properties allow one to say that V[flat]
essentially defines the smallest possible nontrivial string theory ... ( These
"smallness" properties essentially amount to: "no nontrivial representation theory,"
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial
monodromy"; this last condition actually refers to both the first and third "smallness"
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these
three "smallness" properties (up to isomorphism). This conjecture ... remains
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the
program of classification of (reasonable classes of) conformal field theories. M.
Tuite has related this conjecture to the genus-zero property in the formulation of
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the
largest sporadic finite simple group: The Monster is the automorphism group of
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional
space-time ... "compactified" on 24 dimensions, using the orbifold construction
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra
with the canonical "smallness" properties. ...



This definition of the Monster in terms of "smallness" properties of a vertex operator
algebra provides a remarkable motivation for the definition of the precise notion of
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if
not necessarily physical) structure sooner or later must lead naturally to the question
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and
the question of what its symmetry group (which turns out to be the largest sproradic
finite simple group) is. 

And on the other hand, the classification of the the finite simple groups - a
mathematical problem of the absolutely purest possible sort - leads naturally to the
question of what natural structure the largest sporadic group is the symmetry group
of; the answer entails the development of string theory and vertex operator algebra
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped
lead to, and helps shape, the very general theory of vertex operator algebras. (The
exceptional nature of structures such as E8, the Golay code and the Leech lattice in
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational
numbers, in such a way that the Monster preserves the real and in fact rational
structure, and that the Monster preserves a rational-valued positive-definite
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of
algebraic quantum field theory, specifically, in terms of local conformal nets of
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional
analogue" of the notion of Lie algebra. But at the same time that it is the "onecomplex-
dimensional analogue" of the notion of Lie algebra, the notion of vertex
operator algebra is also the "one-complex- dimensional analogue" of the notion of
commutative associative algebra (which again is the corresponding "one-
realdimensional"
notion). ... This analogy with the notion of commutative associative
algebra comes from the "commutativity" and "associativity" properties of the vertex
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion
of Lie algebra AND the notion of commutative associative algebra lies behind much
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was



qualitatively entirely different from real analysis (because of the uniqueness of
analytic continuation, etc., etc.), a whole new point of view became possible. In
vertex operator algebra theory and string theory, there is again a fundamental
passage from "real" to "complex," this time leading from the concepts of both Lie 
algebra and commutative associative algebra to the concept of vertex operator
algebra and to its theory, and also leading from point particle theory to string
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course
sweeps out a one-real-dimensional "world-line" in space-time, with time playing
the role of the "one real dimension," and this "one real dimension" is related in spirit
to the "one real dimension" of the classical operads that I've briefly referred to - the
classical operads "mediating" the notion of associative algebra and also the notion of
Lie algebra (and indeed, any "classical" algebraic notion), and in addition
"mediating" the classical notion of braided tensor category. The "sequence of
operations performed one after the other" is related (not perfectly, but at least in
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also
of its representation theory (vertex tensor categories, etc.) is "mediated" by an
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely,
as we have mentioned, the infinite-dimensional analytic structure built on this).
When one needs to compose vertex operators, or more generally, intertwining
operators, after the formal variables are specialized to complex variables, one must
choose not merely a (time-)ordered sequencing of them, but instead, a suitable
complex number, or more generally, an analytic local coordinate as well, for each of
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection
of how the one-complex-dimensional operadic structure "mediates" the algebraic
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically 
"timeordered";
they are instead controlled intrinsically by the one-complex-dimensional
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-
dimensional geometry than with one-real-dimensional time. ..."



ADE World-Line String Bohm Quantum Consciousness
( see Saul-Paul Sirag’s  ADEX and Consciousness: A Hyperspace View (extensively paraphrased here ))

Universal Geometric Entity = completion of union of tensor products of Cl(1,25) 
Each Cl(1,25) contains Lie Algebra E8 corresponding to McKay Group Algebra 

C[ID]  
so E8 x C[ID] is basic Local Geometric Entity

Universal Body Physical World = 
= 240 Root Vectors (120 pairs) of E8 Lie Algebra 

240 E8 Root Vectors decompose into 112 of D8 and 128 of E7xA1 
D8 = Bosonic Part = 8-dim Spacetime + Conformal Gravity + Standard Model

D8 contains two copies of 24 D4 Root Vectors 
              plus 63-dim SL(8) of unimodular 8-dim spacetime 
              plus 1-dim Center of a Creation-Annihilation Heisenberg Group 
One D4 contains generators of Conformal Gravity plus Standard Model Ghosts 
Other D4 contains Standard Model Generators plus Conformal Gravity Ghosts

E7xA1 = Fermionic Part = Fermion Particles + Fermion AntiParticles
The 126+2 = 128 Root Vectors of E7xA1 represent 

8 components of 8 first-generation fermion particles = 64 
plus 

8 components of 8 first-generation fermion antiparticles = 64 

WE8 = Weyl Group of E8 = 128x27x5x8! divides Complex 8-dim C8 into C8 / WE8

Universal Mind Mental World = 
= 120 elements of C[ID] Group Algebra of ID McKay Group of E8 

ID McKay Group of E8 decomposes into McKay Groups of D8 and E7xA1 
McKay Group of D8       =   Q6      =  24   =   8 x 3 x 1       = vertices of 24-cell
McKay Group of E7xA1 = 2OD     =   96  =   8 x 3 x 4        = edges of 24-cell
McKay Group of E8       =    ID      = 120  =   8 x 3 x 5        = vertices of 600-cell

ME8 = ID =  McKay Group of E8 divides Complex Plane C2 into C2 / ME8

120 WE8 mirror planes in C8  are mapped into C8 / WE8
The point where all the mirrors intersect is the origin of C8 / WE8

to which is attached the identity fiber C2 / ME8. 
Paths in C8 / WE8 correspond to World-Lines of Observers. 

(World-Lines = Bosonic Strings)
Each deformation of C2 / ME8 selects a different path in C8 / WE8 so 

C2 / ME8 is the source of Mental Images of the Physical World. 



E8 Dynkin Balance Numbers: 
                     3
                     |
           1-2-3-4-5-6-4-2

E8 Dynkin Representations:  
                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875

 
E8 deformation mapping form: 

The 7D separatrix Σ is in C8/ WE8 , since {t1,..., t8} are invariants of the E8 Coxeter 
group (also called the Weyl group). Since there are 120 mirror hyperplanes in C8, 
120 is the maximum number of points in the special orbits making up Σ in C8 / WE8 . 

By contrast, the regular orbits have 128 x 27 x 5 × 8! = 696729600 elements, which is 
the order of WE8 . These regular orbits are the points inside the chambers between the 
7D walls of Σ. Note that 128 x 27 x 5 is the product of the E8 balance numbers 
(1, 2, 3, 4, 5, 6, 4, 2, 3), while 8! is 40320, the order of the Symmetric-8 group which 
permutes the eight basic mirrors of E8 ... the sum of the squares of the E8 balance 
numbers is (via the McKay correspondence) the dimension of ID ...

1 - The control parameters of the catastrophe bundle are {t1,..., t8}. 
2 - The t8 parameter (always with 1 as coefficient) plays the role of time 
along the many paths ramifying out from the origin of C8 / WE8, 
where there is attached the identity fiber C2 / ME8 . 
3 - Movement along any of these paths corresponds to 
the selection of different values of the control parameters, and thus different fibers 
which entail an unfolding of the singularity structure C2 / ME8 . 
4 - The changes in the fiber attached to a path are mild if the movement along the path 
(while picking out different fibers) remains within a chamber of the separatrix. 
If movement along the path crosses the separatrix, the change will be drastic.
5 - As fibers farther and farther from the origin in C8 / W are encountered 
and more separatrix walls are crossed, the fibers become more unfolded. 

Beyond the unfoldings of the fibers as described above, 
the E8 Lie algebra itself provides the structures for the resolution 
of the deformed (unfolded) fibers, including most importantly the identity fiber C2 / ME8 .

The Unfolding of the Mental Images of the Physical World 
based on the Bosonic String World-Line Paths in C8 / WE8 
corresponds to the Unfolding of the Bohm Implicate Order



Unfolding of the Implicate Order of Bohm Quantum Theory 

The Unfolding can be clarified by the projection diagram: 

where g is E8 and X is a subregular nilpotent element within the nilpotent variety in E8.
The Lie Group version of this projection diagram takes G(E8) to its maximal torus T 
and then to T / WE8 . 
The projection tau is from E8 onto its Cartan subalgebra t. 
The projection w is from t to the orbit space t / WE8, where 0 is the origin in t / WE8 . 
The projection pi is from E8 to S which is 
the 10-dim slice transverse to the nilpotent variety in E8 
and s is a subregular (i.e., singular) element in this variety. 
The nilpotent variety n in E8 is the identity fiber in the fiber bundle with projection 

X: (E8,X) -> (t / WE8, 0) 
so the dimensionality of n is dim(E8) - dim(t /WE8) = (Coxeter #)(Rank) = 30x8 = 240 
The projection phi maps the Kleinian singularity C2 / ME8 onto the origin of t / WE8 
and as a universal deformation maps 
unfolded versions of C2 /ME8 onto the parameters {t1, ... , t8} which are 
homogeneous polynomial invariants of WE8. 
phi provides for the deformation (or unfolding) of the Kleinian singularities. 

(THIS IS CONVENTIONAL BOHM PILOT ACTION) 
the lifting of the slice S into the nilpotent variety n that provides for the 
simultaneous resolution (or desingularization) of all the fibers in S. 

(THIS IS JACK SARFATTI’S UNCONVENTIONAL BACKREACTION) 
the most singular fiber is the identity fiber in S , the singularity structure C2 / ME8. 
In the process of desingularization, 
the singular point evolves into a series of exceptional curves, 
which are 1D complex projective lines P1 , 
which geometrically are a “bouquet” of 2D spheres which takes the form 
of a dual structure to the E8 Coxeter graph. For E8, the Kleinian singularity C2 / ME8 
has its singular point resolved into a bouquet of 8 (2D)-spheres 



The Unfolding of the Implicate Order originates at the Origin Singularity C2 / ME8 
which has structure C2 / ID of the 600-cell

The resolution of the ADE singularity structure C2 / ME8 at the origin of C8 /WE8
where ME8 is a finite subgroup of SU(2) corresponding to the 600-cell 
is accomplished by the lifting of C2 / ME8 to a higher dimensional space C8. 
This lifting is a key part of the universal resolution of the unfolding of C2 / ME8 . 

Lifting goes from Origin to an ALE (Asymptotically Locally Euclidean) space at Infinity. 
The E8 ALE space is the E8 McKay group ID . ALE means that this 4D space looks like 
a Euclidean space, except that the boundary at infinity is not the 3-sphere S3 
(which is the boundary at infinity of R4) but is S3 / ID = 600-cell 

      

As a hyper-Kahler (H-K) space it has a metric which respects three complex structures 
I, J, K that obey the quaternion group formula I2 = J2 = K2 = IJK = -1 
As a 4D H-K space an ALE space is not compact but at infinity looks like R4 / ME8 
with boundary S3 / ME8 in the sense that the singular point becomes desingularized as 
a “bouquet” of S2-spheres idual of the ADE Coxeter graph for E8 .



The Unfolding of the Origin C2 /ME8 onto the parameters {t1, ... , t8} in the space C8 
is along World-Line Strings emanating from the 120 vertices of the Origin 600-cell 
and forms a Bosonic String Theory with 2D worldsheets swept out by World-Line Strings 
and embedded in 26D spacetime reduced by orbifolding of fermions to 10D spacetime 
which produces Standard Bohm Qantum Potential without Back-Reaction. 

When the 120 basic World-Line Strings leading from the C2 / ID Origin 600-cell 
connect up with the 120 vertices of the ALE S3 / ID 600-cell at Infinity 

and 
the corresponding 120 basic World-Line Strings back to the Origin C2 / ID 600-cell 
are taken into account, you get Sarfatti-Bohm Quantum Potential with Back-Reaction. 



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum 
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and 
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the total force ... 
from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due 
to Resonant Quantum Potential Connections among Quantum State Forms. 

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra:

Resonance is discussed by Carver Mead in “Collective Electrodynamics“ ( MIT 2000 ): 
"... we can build ... a resonator from ... electric dipole ... configuration[s] ... 

[ such as  Tubulin Dimers ] 
Because there are charges at the two ends of the dipole, we can have a contribution to 
the electric coupling from the scalar potential ... as well [as] from the magnetic 
coupling ... from the vector potential ... electric dipole coupling is stronger than magnetic 
dipole coupling ... the coupling of ... two ... configurations ... is the same, whether 
retarded or advanced potentials are used. Any ... configuration ... couples to any other 
on its light cone, whether past or future. ... The total phase accumulation in a ... 
configuration ... is the sum of that due to its own current, and that due to currents in 
other ... configurations ... far away ... 
The energy in a single resonator alternates between the kinetic energy of the electrons 
(inductance), and the potential energy of the electrons (capacitance). With the two 
resonators coupled, the energy shifts back and forth between the two resonators in 
such a way that the total energy is constant ... The conservation of energy holds despite 
an arbitrary separation between the resonators ... Instead of scaling linearly with the 
number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ...”.



For the 10^18 Tubulin Dimers of the human brain, 
the resonant frequencies are the same and exchanges of energy among them 

act to keep them locked in a Quantum Protectorate collective coherent state. 

Philip W. Anderson in cond-mat/0007287 and cond-mat/007185 said: 
"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general 
descriptor of the fact that certain states of quantum many-body systems exhibit 
properties which are unaffected by imperfections, impurities and thermal fluctuations.
They instance ... flux quantization in superconductors, equivalent to the Josephson 
frequency relation which again has mensuration accuracy and is independent of 
imperfections and scattering. ... 
... the source of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system, and therefore, macroscopic behavior is mostly determined by overall 
conservation laws ... a "quantum protectorate" ...[ is ]... a state in which the many-
body correlations are so strong that the dynamics can no longer be described in 
terms of individual particles, and therefore perturbations which scatter individual 
particles are not effective ...”.
Mershin, Sanabria, Miller, Nawarathna, Skoulakis, Mavromatos, Kolomenskii, Scheussler, Ludena, and 
Nanopoulos in physics/0505080 “Towards Experimental Tests of Quantum Effects in Cytoskeletal 
Proteins” said: 

Classically, the various dimers can only be in the ...[  ]...   
conformations. Each dimer is influenced by the neighboring dimers resulting in the 
possibility of a transition. This is the basis for classical information processing,
which constitutes the picture of a (classical) cellular automaton.
If we assume ... that each dimer can find itself in a QM superposition of ...[  those ]...
states, a quantum nature results. Tubulin can then be viewed as a typical two-state 
quantum mechanical system, where the dimers couple to conformational changes with 
10^(-9) - 10^(-11) sec transitions, corresponding to an angular frequency
~ 10^10 - 10^12 Hz. In this approximation, the upper bound of this frequency range is 
assumed to represent (in order of magnitude) the characteristic frequency of the dimers, 
viewed as a two-state quantum-mechanical system ...[ 

The Energy Gap of our Universe as superconductor condensate spacetime is from 3 x 10^(-18) Hz 
(radius of universe) to 3 x 10^43 Hz (Planck length). Its RMS amplitude is 10^13 Hz = 10 THz = energy of 

neutrino masses = critical temperature Tc of BSCCO superconducting crystal Josephson Junctions ]...
large-scale quantum coherence ...[ has been observed ]... at temperatures within a factor of 
three of biological temperatures. MRI magnets contain hundreds of miles of superconducting 
wire and routinely carry a persistent current. There is no distance limit - the macroscopic wave 
function of the superfluid condensate of electron pairs, or Cooper pairs, in a sufficiently long 
cable could maintain its quantum phase coherence for many thousands of miles ... there is no 
limit to the total mass of the electrons participating in the superfluid state. The condensate is 
“protected” from thermal fluctuations by the BCS energy gap at the Fermi surface ... The term 
“quantum protectorate” ... describe[s] this and related many-body systems ...”. 



The Human Brain has about 10^11 Neuron cells, each about 1,000 nm in size. 
The cytoskeleton of cells, including neurons of the brain, is made up of Microtubules 

( image from “Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: 
The “Orch OR” Model for Consciousness” by Penrose and Hameroff )

Each Neuron contains about 10^9 Tubulin Dimers, organized into Microtubules some 
of which are organized by a Centrosome. Centrosomes contain a pair of Centrioles.

A Centriole is about 200 nm wide and 400 nm long. Its wall is made up 
of 9 groups of 3 Microtubules, reflecting the symmetry of 27-dim J(3,O)



Each Microtubule is a hollow cylindrical tube with about 25 nm outside diameter 
and 14 nm inside diameter, made up of 13 columns of Tubulin Dimers

( illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of the 
Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) )

( image from Wikipedia on Microtubule ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin 
and beta-tubulin ( each made up of about 450 Amino Acids, each containing roughly 20 Atoms )
A Microtubule 40 microns = 40,000 nm long contains 13 x 40,000 / 8 = 65,000 Dimers

       
( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )

The black dots indicate the position of the Conformation Electrons. 
There are two energetically distinct configurations for the Tubulin Dimers: 

Conformation Electrons Similarly Aligned (left image) - State 0
Conformation Electrons Maximally Separated (right image) - State 1

 
The two structures - State 0 ground state and State 1 higher energy state - 
make Tubulin Dimers the basis for a Microtubule binary math / code system. 



Microtubule binary math / code system corresponds 
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8 

A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16) 
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian. 

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that 
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule. 



According to 12biophys.blogspot.com Lecture 11 Microtubule structure is dynamic: 
“... One end of the microtubule is composed of stable (GTP) monomers 
while the rest of the tubule is made up of unstable (GDP) monomers. 
The GTP end comprises a cap of stable monomers.
Random fluctuations either increase or decrease the size of the cap. 
This results in 2 different dynamic states for the microtubule. 
Growing: cap is present     Shrinking: cap is gone ...

 ...”.
Microtubules spend most of their lives between 10 microns and 40 microns, 
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns ) 

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ). 



In a given Microtubule 
the 128 D8 Half-Spinor part  is represented by a line of 128 
Dimers in its stable GTP region 
and 

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region 
( image adapted from 12biophys.blogspot.com Lecture 11 )

The image immediately above does not show how thin is the Microtubule. 
The following image ( from micro.magnet.fsu.edu ) shows overall Microtubule shape

How do the Microtubules communicate with each other ? 

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 



Communication between two Microtubules is by the Bohm Quantum Potential 
between their respective corresponding Dimers ( purple arrow ) 
with the correspondence being based on connection between respective E8 subsets, 
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow ) 

How is information encoded in the Microtubules ? 

Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other. 
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules, 
or the Even Subalgebra of Cl(16) for 20 micron Microtubules, 
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules 
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and 
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
the information content of Cl(16) and its Subalgebras is described by the 
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits 
available to describe one Quantum Thought State among about 2^65,000 possibilities, 
analagous to the Book of Genesis of (22+5)^78,064 Hebrew Letter/Final possibilities.



65,536-dimensional Cl(16) not only contains the E8 of E8 Physics 
and the information content of Microtubules 
but also contains the information content of DNA chromosome condensation 
and the information content of mRNA triple - amino acid transformations. 

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and 
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides: 

adenine A, guanine G, cytosine C and thymine T. ... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 



... 

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18 
elements of Clifford algebras. This space reduction to four nucleotides means 
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads 
to DNA compactization and chromosome condensation. ...”. 

In “Chromosome Condensation and Cohesion” (eLS December 2010) Laura Angelica 
Diaz-Martinez and Hongtau Yu say: “... The diploid human genome consists of 46 
chromosomes, which collectively contain about 2 m of deoxyribonucleic acid (DNA). 
During mitosis, the genome is packaged into 46 pairs of sister chromatids, 
each less than 10 μm long. ...”.

The DNA information condensation factor of 65,536 is the dimension of Cl(16) 
which is 

the Real Clifford Algebra containing 248-dim E8 of E8 Physics 
as 120-dim bivector D8 plus 128-dim D8 half-spinor 

and is also 
the Clifford Algebra of Microtubule information in Quantum Consciousness. 



Microtubule information = 65,536 = Cl(16) = DNA condensation information 

Wikipedia describes interaction of Microtubules with DNA in mitosis condensation: “...

... Micrograph showing condensed chromosomes in blue, kinetochores in pink, and 
microtubules in green during metaphase of mitosis ... 

...”. Information lost by condensing DNA is stored in Microtubules through 
Anaphase after which it has been restored to the new Duplicated DNA.



Stcherbic and Buchatsky also say: “... Ribonucleic acid (RNA) can also store genetic 
information. A single RNA helix is seldom used as a carrier of genetic information (only 
in some viruses); its main role is storing DNA sites as copies of individual proteincoding 
genes (mRNA) or in formation of large structural complexes, e.g., ribosomes and 
spliceosomes. At self-splicing, RNA may perform the function of an enzyme. RNA also 
performs an important role during DNA replication. So called RNA-primers are 
necessary to synthesize DNA complementary chains, although this fact is not obvious. 
RNA contains sugar, ribose, which hydroxyl groups make more reactive than DNA. 
Besides, RNA contains uracil U, which is somewhat lighter than thymine. 
... 
At translation of mRNA triplets into genetic code amino acids, 
the dynamics of triplets to amino acids transformation should be taken into account. 
...
At transition ... functional volume is equal to 3^5 = 243. 
To this volume there should be added the volume of auxiliary spaces, 
equal to 13 = 5 + 4 + 3 + 1. 
Accordingly, we get 
256 functions of mRNA triplet transformation into amino acids of the genetic code. 
Reverse transition ... from amino acids ... to triplet ... needs 5^3 + 3^1 = 128 functions. 
In addition, 128 triplets of mRNA-tRNA pairing should be added to this number. ...”.

The 256 of mRNA triplet to amino acids is represented by Cl(8) Clifford algebra 
and 

the 128+128 = 256 of amino acids to mRNA triplets is representd by another Cl(8) 
so 

that the mRNA triple - amino acid connection is represented by the tensor 
product Cl(8) x Cl(8) which by 8-Periodicity of Real Clifford Algebras is the 

Real Clifford Algebra Cl(16) 
which also contains 248-dim E8 of viXra 1508.0157 E8 Physics

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness.



What about information in the Many Microtubules of Human Consciousness ? 

The information in one Microtubule is based on Cl(16) 
which is contained in the Cl(1,25) of 26D String Theory E8 Physics 

(see Chapter on E8 Quantum Theory)
How does this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a
that can be seen as the energy of 26D String Theory spin two gravitons 
which physically represent the Bohm Quantum Potential internal energy. 

(see Appendix - Details of World-Line String Bohm Quantum Theory)

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that  
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition 
connected by the Bohm Quantum Potential Force that does not fall off with distance. 
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_ssediff =  N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                Time                                                                       
  Tubulin Dimers                      T_N                                                   

10^(11+9) = 10^20      10^(-33 + 26) = 10^(-7) sec     10^11 neurons x 10^9 TD / neuron 
                                                                               10^20 Tubuin Dimers in Human Brain                      

10^16                          10^(-27 + 26) = 10^(-1) sec - 10 Hz  
Human Alpha EEG is 8 to 13 Hz 

Fundamental Schumann Resonance is 7.8 Hz  
Time of Traverse by a String World-Line Quantum Bohmion of a Quantum 

Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest neighbors 
by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 10^10 cm / c = 0.3 sec 



Condensate Structure of Higgs and Spacetime

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

E8 Physics identifies the Higgs with Primitive Idempotents of the Cl(8) real Clifford 
algebra, so the Higgs is not seen as a simple-minded fundamental scalar particle, 
but rather the Higgs is seen as a quantum process that creates a fermionic condensate 
with which it interacts to make the fermions appear massive.
The Primitive Idempotent Higgs is part of my E8 Physics model
in terms of which the Primitive Idempotent Higgs is seen to do all the nice things
that the fundamental scalar particle Higgs needs to do,
and to be effectively a Higgs-Tquark system with 3 mass states. 

The conventional Standard Model has structure:
spacetime is a base manifold;
particles are representations of gauge groups
gauge bosons are in the adjoint representation
fermions are in other representations (analagous to spinor)
Higgs boson is in scalar representation.

E8 Physics has 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8) so: 
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints)
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints)
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors.

There is no room for a fundamental Higgs in the E8 of E8 Physics.
However, for E8 Physics to include the observed results of the Standard Model
it must have something that acts like the Standard Model Higgs
even though it will NOT be a fundamental particle.

To see how the E8 Physics Higgs works,
embed E8 into the 256-dimensional real Clifford algebra Cl(8):

Cl(8)                         256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1
      
Primitive                    16 = 1                         +  6                        + 1
Idempotent                                                    + 8

E8 Root Vectors      240 =        8 + 28 + 56 + 56 + 56 + 28 + 8



The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed
into two 8-dimensional half-spinor parts each of which is related by Triality
to 8-dimensional spacetime and has Octonionic structure. In that decomposition:
the 1+6+1 = (1+3)+(3+1) is related to two copies of
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure
and
the 8 = 4+4 is related to two copies of
a 4-dimensional Co-Associative subspace of the Octonionic structure
(see the book “Spinors and Calibrations” by F. Reese Harvey)

The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent
when combined with the 240 E8 Root Vectors
forms the full 248-dimensional E8.

It represents a Cartan subalgebra of the E8 Lie algebra.

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent
is the Higgs of E8 Physics.

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent
represent:

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron
so
the E8 Higgs effectively creates/annihilates the fundamental fermions and

the E8 Higgs is effectively a condensate of fundamental fermions.

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces,
by freezing out a preferred 4-dim Associative Quaternionic subspace,
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2
with 4-dim M4 physical spacetime.

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent
includes the Cl(8) grade-0 scalar 1
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar
(or pseudoscalar) and in that respect is similar to Standard Model Higgs.

Not only does the E8 Higgs fermion condensate transform with respect
to 4-dim physical spacetime like the Standard Model Higgs but

the geometry of the reduction from 8-dim Octonionic spacetime
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives
E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure.



Since the second and third fermion generations emerge dynamically from the
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate.
Since the Truth Quark is so much more massive that the other fermions,

the E8 Higgs is effectively a Truth Quark condensate.
When Triviality and Vacuum Stability are taken into account,

the E8 Higgs and Truth Quark system has 3 mass states.

As to the Higgs in the E8 physics model 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden. 



End of Inflation and Low Initial Entropy

After the End of Inflation E8 Physics has a transition 
from 8-dim Octonionic Spacetime to 

(4+4)-dim Quaternionic Kaluza-Klein Spacetime M4 x CP2 
where M4 is 4-dim physical Minkowski Spacetime 

and CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space
so that 

the Symmetric Space of E8 Physics goes from Octonionic SO(16) or SO(8,8) 
to 

Quaternionic Sk(8,H) = SO*(16)
therefore Compact E8(-248), with no SO*(16) symmetry, is no longer useful 

and
the useful Real Forms of E8 for E8 Physics after Inflation are 

NonCompact Split EVIII E8(8) with E8(8) / Sk(8,H) = E8(8) / SO*(16) 
and 

EIX E8(-24) with E8(-24) / Sk(8,H) = E8(-24) / SO*(16)

Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 



which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, 
it carries 

only a tiny fraction of the entropy of the 2^64 Superposition Inflated Universe, 
thus solving Penrose's Puzzle.



End of Inflation and Quaternionic Structure

In Cl(1,25) E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(1,25) E8 Physics is Cl(1,25) which contains 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 



Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen in
Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1

Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 



How does the transition from SO(16) and SO(8,8) to SO*(16) work ? 

Sigurdur Helgason, 
in his 1978 book Differential Geometry, Lie Groups, and Symmetric Spaces, says: “... 

... The groups listed above are all topological Lie subgroups of a general linar group ... 
The Lie algebra for each of the groups above ... will be denoted by ... small ... letters ...



Robert Gilmore 
in his 1974 book Lie Groups, Lie Algebras, and Some of Their Applications, says “... 













which is perhaps the only serious reference in any influential math or physics books to the techniques of 
Armand Wyler that I use in my E8 Physics. 

In summary, 
here is how Our Universe Evolved in terms of my E8 Physics model: 

When Our Planck Scale Universe emerged from its Parent Universe by Quantum 
Fluictuation it was described by SO(16) symmetry of Compact E8(-248). 

When Our Universe was expanding rapidly during Octonionic Non-Unitary 
Inflation it unfolded from Finite Elliptic Compact to Infinite Hyperbolic 
NonCompact SO(8,8) symmetry of NonCompact Split EVIII E8(8). 
That transition was a shifting of SO(16) symmetry from E8(-248) to E8(8) 
followed by a Weyl Unitary Trick within E8(8) from SO(16) to SO(8,8). 

When Inflation ended 8-dim Octonionic Spacetime was broken into 
(4+4)-dim Unitary Quaternionic M4 x CP2 Kaluza-Klein Spacetime with SO*(16) 
symmetry of EIX E8(-24). 
That  transition was a Weyl Unitary Trick within E8(8) from SO(8,8) to SO*(16) 
followed by a shifting of SO*(16) symmetry from E8(8) to E8(-24). 

In resulting E8 Physics model, the geometry of E8 defines a realistic Classical Local 
Lagrangian. Since E8 is embedded in the Real Clifford Algebra Cl(16) = Cl(8)xCl(8), 
8-Periodiciity allows construction of a generalized Hyperfinite II1 von Neumann factor 
by taking the completion of the union of all tensor products of Cl(16) which is 
an Algebraic Quantum Field Theory (AQFT) that is naturally compatible with 
the realistic E8 Lagrangian. Therefore E8 Physics, which allows calculation of Force 
Strength and Particle Mass ratios, etc, using the basic ideas of Armand Wyler, 
fulfills the prediction of Robert Gilmore in his 1974 “long and difficult” book: 



Higgs and 3-state Higgs-Tquark Sysytem

Quaternionic SO*(16) structure breaks 8-dim Spacetime Octonionic Symmetry 
to Quaternionic (4+4)-dim Associative x CoAssociative Kaluza-Klein Spacetime 

(see Reese Harvey “Spinors and Calibrations” (Academic 1990))
where M4 = 4-dim Minkowski Physical Spacetime is Associative 
and CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space is CoAssociative

Meinhard Mayer said (Hadronic Journal 4 (1981) 108-152): “... each point of ... 
the ... fibre bundle ... E ...

... consists of 
a four- dimensional spacetime point x [ in M4 ] 
to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 ] 
... 
the components of the curvature lying in the homogeneous space G / H could be 
reinterpreted as Higgs scalars (with respect to spacetime [ M4 ]) 
...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, 
but also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.

Here are some details of the Mayer Higgs Mechanism:



Excerpts from: 

Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” 

and 
Meinhard Mayer in 

“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981))

and 

Shoshichi Kobayashi and Katsumi Nomizu in 
“Foundations of Differential Geometry Vol. I”, 

Interscience (1963)



























































3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



Schwinger Sources, Hua Geometry, and Wyler Calculations 

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires  
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the 
source acting negatively, as a sink ... The basic things are ... the source functions ... 
describing the intermediate propagation of the particle ...”.

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity 
shows that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such 
as Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra 

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 



In E8 Physics ( viXra 1602.0319 ) Spacetime is the 8-dimensional  Shilov Boundary RP1 x S7 of the 
Type IV8 Bounded Complex Domain Bulk Space of the Symmetric Space Spin(10) / Spin(8)xU(1) 
which Bulk Space has 16 Real dimensions and is the Vector Space of the Real Clifford Algebra Cl(16). 
By 8-Periodicity, Cl(16)  = tensor product Cl(8) x Cl(8) = Real 256x256 Matrix Algebra M(R,256) 
and so has 256x256 = 65,536 elements. 

Cl(8) has 8 Vectors, 28 BiVectors, and 16 Spinors with 8+28+16 = 52 = F4 Lie Algebra.
Cl(16) has 120 BiVectors, and 128 Half-Spinors with 120+128 = 248 = E8 Lie Algebra.
The 248 E8 elements of Cl(16) define a Lagrangian for the Standard Model and for Gravity - Dark Energy 
so that 65,536 - 248 = 65,288 elements of Cl(16) can carry Bits of Information. 
The Complex Bulk Space Cl(16) contains the Maximal Contraction of E8 which is H92 + A7 
a generalized Heisenberg Algebra of Quantum Creation-Annihilation Operators with graded structure 

 28 + 64 + ((SL(8,R)+1) + 64 + 28

We live in the Physical Minkowski M4 part of Kaluza-Klein M4 x CP2 structure of RP1 x S7 Boundary. 
(where CP2 = SU(3) / SU(2)xU(1) is Internal Symmetry Space of Standard Model gauge groups) 

Our Consciousness is based on Binary States of Tubulin Dimers (each 4x4x8 nm size) in Microtubules. 

MIcrotubules are cylinders of sets of 13 Dimers with maximal length about 40,000 nm so that 
each Microtubule can contain about 13 x 40,000 / 8 = 65,000 Bits of Information. 
The Physical Boundary in which we live is a Real Shilov Boundary in which E8 is manifested 
as Lagrangian Structure of Real Forms of E8 with Lagrangian Symmetric Space structure:  

E8 / D8 = (OxO)P2 for 8 componets of 8+8 First-Generation Fermions 
D8 / D4 x D4 for 8-dim spacetime position x 8-dim spacetime momentum 



D4 for Standard Model Gauge Bosons and Gravity - Dark Energy Ghosts 
D4 for Gravity - Dark Energy Gauge Bosons and Standard Model Ghosts

Microtubule Information in the Boundary has Resonant Connection to Cl(16) Information in Bulk Space
by the spin-2 Bohm Quantum Potential with Sarfatti Back-Reaction of 26D String Theory of World-Lines 
consistent with Poisson Kernel as derivative of Green’s function. 

The Bulk Space Domain Type IV8 corresponds to the Symmetric Space Spin(10) / Spin(8)xU(1) 
and is a Lie Ball whose Shilov Boundary RP1 x S7 is a Lie Sphere 8-dim Spacetime.  
It is related to the Stiefel Manifold V(10,2) = Spin(10) / Spin(8) of dimension 20-3 = 17 
by the fibration              Spin(10) / Spin(8)xU(1)  ->  V(10,2)  ->  U(1) 
It can also be seen as a tube z = x + iy whose imaginary part is physically inverse momentum 
so that its points give both position and momentum 
(see R. Coquereaux Nuc. Phys. B. 18B (1990) 48-52) "Lie Balls and Relativistic Quantum Fields"). 

In “Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains” L. K. Hua 
said: “... Editor’s Foreword ... M. I. Graev ... 

...[ Characteristic Manifold = Shilov Boundary ]... 



...”.



In Annals of Mathematics 55 (1952) 19-33 P. R. Garabedian said “... 

...”.
Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in terms of 
Green’s functions ...[of]... what Feynman had called propagators ... The Green’s functions are 
vacuum expectation values of time-ordered Heisenberg operators, and the field theory can be defined 
non-perturbatively in terms of these functions ...[which]... gave deep structural insights into QFTs; in 
particular ... the structure of the Green's functions when their variables are analytically continued to 
complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains (complete simply 
connected Riemannian symmetric spaces) representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use Green’s Functions = 
Kernel Functions of Classical Domain structures characterizing Sources = Leptons, Quarks, and Gauge 
Bosons, to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the particle with ... 
properties ... distributed througout ... small volumes of three-dimensional space ... particles ... must be 
created ... even though we vary a number of experimental parameters ... The properties of the particle ... 
remain the same ... We introduce a quantitative description of the particle source in terms of a source 
function ... we do not have to claim that we can make the source arbitrarily small ... the experimeter... 
must detect the particles ...[by]... collision that annihilates the particle ... the source ... can be ... an 
abstraction of an annilhilation collision, with the source acting negatively, as a sink ... The basic things 
are ... the source functions ... describing the intermediate propagation of the particle ...”.

E8 Physics constructs the Lagrangian integral such that the mass m emerges as the integral over the 
Schwinger Source spacetime region of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus 
the valence fermion so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.



Schwinger Sources as described above are continuous manifold structures of Bounded Complex 
Domains and their Shilov Boundaries but the E8 model at the Planck Scale has spacetime condensing 
out of Clifford structures forming a Lorentz Leech lattice underlying 26-dim String Theory of World-Lines 
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.
The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice 
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single Planck-scale 
entity because Tachyons create a cloud of particles/antiparticles. The cloud is one Planck-scale 
Fundamental Fermion Valence Particle plus an effectively neutral cloud of particle/antiparticle pairs 
forming a Kerr-Newman black hole. That cloud constitutes the Schwinger Source.
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud Source should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Each Schwinger Source particle-antiparticle pair should see (with Bohm Potential) the rest of our 
Universe in the perspective of 8 x 10^53 Monster Symmetry so a Schwinger Source acting as a Jewel 
of Indra’s Net of Schwinger Source Bohm Quantum Blockchain Physics (viXra 1801.0086 )
can see / reflect 10^27 x 8 x 10^53 = 8 x 10^80 Other Schwinger Source Jewels of Indra’s Net. 

How many Schwinger Sources are in the Indra’s Net of Our Universe ? 
Based on gr-qc/0007006 by Paola Zizzi, the Inflation Era of Our Universe ended with Quantum 
Decoherence when its number of qubits reached 2^64 for Cl(64) = Cl(8)^8 self-reflexivity whereby each 
Cl(8) 8-Periodicity component corresponded to each basis element of the Cl(8) Vector Space. 
At the End of Inflation, each of the 2^64 qubits transforms into 2^64 elementary first-generation fermion 
particle-antiparticle pairs. The resulting 2^64 x 2^64 pairs constitute a Zizzi Quantum Register of order 
2^64 x 2^64 = 2^128 . 
At Reheating time Tn = (n+1) TPlanck the Register has (n+1)^2 qubits so at Reheating Our Universe has 
(2^128)^2 = 2^256 = 10^77 qubits and since each qubit corresponds to fermion partiilce-antiparticle pairs 
that average about  0.66 GeV so 

the number of particles in our Universe at Reheating is about 10^77 nucleons 
which, being less than 10^80, can be reflected by Schwinger Source Indra Jewels.

The Reheating process raises the energy/temperature at Reheating to Ereh = 10^14 GeV, the geometric 
mean of the Eplanck = 10^19 GeV and Edecoh = 10^10 GeV. After Reheating, our Universe enters the 
Radiation-Dominated Era, and, since there is no continuous creation, particle production stops, so the 
10^77 nucleon Baryonic Mass of our Universe has been mostly constant since Reheating, 
and will continue to be mostly constant until Proton Decay.

How are the Elements of Indra Net Information positioned in a Schwinger Source 
that can reflect 10^80 Other Schwinger Source Indra Jewels ?

To be evenly distributed in a 3D cube of size 10^(-24) cm each Information Element would have 
a volume of 10^(-24x3) / 10^80 = 10^(-72-80) = 10^(-152) cm^3 or a size of roughly 10^(-50) cm 
which is much smaller than the Planck scale of 1.6 x 10^(-33) cm 
so an even distribution of Information Elements is not realistic. 

To fit inside a Schwinger Source the Information Elements should be distributed as a Fractal. 



Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say
“... Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the potential of the unit 
disk and the potential of any connected prisoner set ... corresponding to z -> z^2 + c ... 

... using c = -1 ... There are two fixed points, 
z1 = ( 1 - sqrt(5) ) / 2     and     z2 = ( 1 + sqrt(5) ) / 2

... The derivatives ... at z1 and z2 are | 1 +/- sqrt(5) | > 1 . 
Thus, both fixed points are repelling and consequently points of the Julia set ... 
therefore ... each will identify a field line ... 
The potential function ... 
induce[s] a natural decomposition of the escape set ... into level sets ... 
a binary decomposition of ... level sets ... provide[s] a means of identifying field lines and dynamics ... 

... There are 2^n stage-n cells in a level set ...”. 
A stage-256 Julia level set based on Binary Decompositionn has 2^256 = about 10^77 cells 

so Full Indra Net information can be seen / reflected by each Schwinger Source Indra Jewel. 



The 2D Complex Number Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 1D space of RP1xS1 with c = 0 S1 circle and equivalently to c = -1 Complex Julia Set. 
Each of the 2^256 Indra Schwinger Source Cells is a 1D neighborhood of an S1 Julia Set point. 
RP1xS1 can represent a 2D Feynman Checkerboard. 

4D Quaternion Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 3D space of RP1xS3 = M4 with c = 0 S3 and equivalently to c = -1 Quaternion Julia Set. 
Peitgen and Richter in Beauty of Fractals say
“... A Quaternionic Julia  set image by Prokofiev (wikimedia) shows the Quaternion Julia Set for c = -1 with 
a cross-section in the XY plane. in which the corresponding Complex "San Marco fractal" is visible:

...”. Each of the 2^256 Indra Schwinger Source Cells is a 3D neighborhood of an S3 Julia Set point. 
RP1xS3 can represent 4D Minkowski M4 Spacetime. 

8D Octonion  Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 7D space of RP1xS7 spacetime with c = 0 S7 and equivalently to c = -1 Octonion Julia Set. 
Each of the 2^256 Indra Schwinger Source Cells is a 7D neighborhood of an S7 Julia Set point. 
RP1xS7 can represent 8D M4 x CP2 Kaluza-Klein Spacetime. 

16D Sedenion  Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 15D space of Bulk 16D spacetime with c = 0 S15 and equivalently to c = -1 Sedenion Julia Set. 
Each of the 2^256 Indra Schwinger Source Cells is a 15D neighborhood of an S15 Julia Set point. 
16D Sedenion can represent 16D Bulk Domain of which RP1xS7 is Shilov Boundary. 

24D Leech  Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 23D space of 26D String Theory with c = 0 S23 and equivalently to c = -1 Julia Set for 24-ons. 
Each of the 2^256 Indra Schwinger Source Cells is a 23D neighborhood of an S23 Julia Set point. 
24D Leech can represent Fundamental Cells of 26D String Theory with Monster Group Symmetry. 
24D Leech corresponds to B24 = Spin(10)/Spin(7) of Porteous showing Spin(10) not transitive on S31

64D Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 63D space of A7 with c = 0 S63 and equivalently to c = -1 Julia Set for 64-ons.
Each of the 2^256 Indra Schwinger Source Cells is a 63D neighborhood of an S63 Julia Set point. 
64D can represent 8 Position x 8 Momentum of 8D Octonionic and (4+4)D Kaluza-Klein Spacetimes.
Cl(64) = Cl(8)^8 is self-reflexive End of Inflation with dim = 2^64 = 10^19 = 10 x Brain Tubulin Dimers.

128D Binary Decomposition gives 2^256 = 10^77 cells distributed over 
128D space of Half-Spinors of Cl(16) with c = 0 S127 and equivalently to c = -1 Julia Set for 128-ons.
128D also represents Geoffrey Dixon’s T2 Spinor Space. 

256D Binary Decomposition gives 2^256 = 10^77 cells distributed over 
256D Cl(8) and Spinors of Cl(16) with c = 0 S255 and equivalently to c = -1 Julia Set for 256-ons.



16D Sedenions and Higher Cayley-Dickson Algebras have Zero Divisors

Guillermo Moreno (arXiv math/0512517) has shown that V(7,2) = Spin(7) / Spin(5) can 
be identified with the Zero Divisors of the 4th Cayley-Dickson Algebra A4 = Sedenions 
for which Zero Divisors are given by the fibration V(7,2) -> G2 -> S3 
and which have 7+28 = 35 Associative Triples 
and which have 4-2=2 ZD Irreducible Components and 10-dim Lie Sphere Spin(7) / Spin(5)xU(1)
whose 10D correspond to Cl(1,9) = Cl(2,8) Conformal over Cl(1,7) 
and 
that V(15,2) = Spin(15) / Spin(13) is related to, but not identified with, 
the Zero Divisors of the 5th Cayley-Dickson Algebra A5 = 32-ons  
which have 35 + 120 = 155 Associative Triples 
and which have 8-2=6 ZD Irreducible Components and 26-dim Lie Sphere Spin(15) / Spin(13)xU(1)
whose 26D correspond to 26D String Theory and to 26-dim traceless J(3,O)o
and 
that V(127,2) = Spin(127) / Spin(125) is related to, but not identified with, 
the Zero Divisors of the 8th Cayley-Dickson Algebra A8 = 256-ons  
which have 1+6+28+120+496+2016+8128=10795 Associative Triples 
and which have 64-2=62 ZD Irreducible Components and 250-dim Lie Sphere Spin(127) / Spin(125)xU(1)
whose 256D correspond to 8-Periodicity building block Cl(8). 

Robert de Marrais in arXiv 0804.3416 and math.RA/0207003 said “... Moreno ... determines that the 
automorphism group of the ZD’s of all 2^n-ions ... obey a simple pattern: for n > 4, this group has the form 
G2 x (n-3) x S3 (... order-6 permutation group on 3 elements) ... This says the automorphism group of the 
Sedenions’ ZD’s has order 14 x 1 x 6 = 84  ... based on 7 octahedral lattices (“Box-Kites”) ...

...  Harmonics of Box-Kites, called here “Kite-Chain Middens,” ... extend indefinitely into higher forms of 
2^n -ions. All non-Midden-collected ZD diagonals in the ... 32-ons ... belong... to a set of 15 “emanation 
tables,” ... they house 168 ... PSL(2,7) ... cells ... 8 ... 32-ons ,,, ET’s ... from S = 8 to 15 ... 

[here are] ... Emanation Tables ... ET’s for S = 15, N = 5,6,7 ... and fractal limit ... 



Schwinger Source: Monster Size and Mandelbrot Julia Structure 

This section is motivated by discussion with Jonathan Dickau.

Abstract 

Planck Scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm, 
a scale about 10^9 larger thant the Planck Scale. The number of particles in the 
Schwinger Source cloud is determined by the Monster Group Symmetry of 
the Planck Scale Unit Cells of E8 Physics (viXra 1602.0319). Schwinger Sources 
have external structure related to Kerr-Newman Black Holes and Bounded Complex 
Domains whose Bergman Kernels correspond to the Green’s Functions of the 
Schwinger Source. Schwinger Source internal structure is determined by the 
Octonionic Mandelbrot Set corresponding to each Unit Cell and their Julia Sets. 
Julia Sets give the Green’s Function Potential and Field Lines of the Schwinger Source. 
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Schwinger Source Size and the Monster Group

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with... properties ... distributed throughout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order, 
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale 
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Monster Group is of order 
8080 , 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=
2^46 . 3^20 . 5^9 . 7^6 . 11^2 . 13^3 . 17. 19. 23. 29. 31. 41. 47. 59 . 71
or about 8 x 10^53

This chart (from Wikipedia) shows the Monster M and other Sporadic Finite Groups 



The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the Schwinger Source Kerr-Newman Cloud Symmetry s 2^(1+24).Co1 
of order 139511839126336328171520000 = 1.4 x 10^26

Co1 and its subgroups account for 12 of the 19 subgroups of the Monster M. 
Of the remaining 7 subgroups, Th and He are independent of the Co1 related 
subgroups and HN has substantial independent structure. 

Th = Thompson Group. Wikipedia says “... Th ... was ... constructed ... as the 
automorphism group of a certain lattice in the 248-dimensional Lie algebra of E8. 
It does not preserve the Lie bracket of this lattice, but 
does preserve the Lie bracket mod 3, so is a subgroup of the Chevalley group E8(3). 
The subgroup preserving the Lie bracket (over the integers) is a maximal
subgroup of the Thompson group called the Dempwolff group (which unlike the 
Thompson group is a subgroup of the compact Lie group E8) ... 
the Thompson group acts on a vertex operator algebra over the field with 3 elements. 
This vertex operator algebra contains the E8 Lie algebra over F3, 
giving the embedding of Th into E8(3) ...
The Schur multiplier and the outer automorphism group of ... Th ... are both trivial.
Th is a sporadic simple group of order 215 · 310 · 53 · 72 · 13 · 19 · 31
= 90745943887872000 ≈ 9 x 10^16 ...”.

He = Held Group. Wikipedia says “...  The smallest faithful complex representation has 
dimension 51; there are two such representations that are duals of each other.
It centralizes an element of order 7 in the Monster group. ...
the prime 7 plays a special role in the theory of the group ... 
the smallest representation of the Held group over any field is 
the 50 dimensional representation over the field with 7 elements ... 
He ... acts naturally on a vertex operator algebra over the field with 7 elements ...
The outer automorphism group has order 2 and the Schur multiplier is trivial. ...
He is a sporadic simple group of order 210 · 33 · 52 · 73 · 17 
= 4030387200 ≈ 4 x 10^9 ...”.

HN = Harada-Norton Group. Wikipedia says “... The prime 5 plays a special role ... 
it centralizes an element of order 5 in ... the Monster group ...and as a result acts 
naturally on a vertex operator algebra over the field with 5 elements ... it acts on 
a 133 dimensional algebra over F5 with a commutative but nonassociative product ...
Its Schur multiplier is trivial and its outer automorphism group has order 2 ...
HN is a sporadic simple group of order   214 · 36 · 56 · 7 · 11 · 19
= 273030912000000 ≈ 3 × 10^14 ...



HN has an involution whose cenrtralizer is of the form 2.HS.2, where HS is the Higman-
Sims group ... of order   29 · 32 · 53 · 7 · 11 = 44352000 ≈ 4 × 10^7 ...[whose] Schur 
multiplier has order 2 ...[and whose] outer automorphism group has order 2 ...
HS is ... a subgroup of ... the Conway groups Co0, Co2 and Co3 ...”. 

Co1 x Th x He x HN / HS together have order about 4 x 9 x 4 x 10^(18+16+9+7) 
= about 10^52 which is close to the order of M = about 10^54. 

The components of the Monster Group describe the composition of Schwinger Sources: 

Co1 gives the number of particles in the Schwinger Source Kerr-Newman Cloud 
emanating from a Valence particle in a Planck-scale cell of E8 Physics SpaceTime. 

Th gives the 3-fold E8 Triality structure relating 8-dim SpaceTime to 
First-Generation Fermion Particles and AntiParticles.  

He gives the 7-fold algebraically independent Octonion Imaginary E8 Integral Domains 
that make up 7 of the 8 components of Octonion Superposition E8 SpaceTime. 

HN / HS gives the 5-fold symmetry of 120-element Binary Icosahedral E8 McKay Group 
beyond the 24-element Binary Tetrahedral E6 McKay Group at which level 
the Shilov Boundaries of Bounded Complex Domains emerge to describe SpaceTime 
and Force Strengths and Particle Masses.



Mandelbrot Sets 

Peitgen, and Richter in The Beauty of Fractals (1986) say 
“... the Mandelbrot set embodies a principle of the transition from order to chaos more 
general than the Feigenbaum universality. ... Mandelbrot's ingenuity was to look at 
complex numbers ... to follow the process ... on a plane ... The focus has shifted
to the nature of boundaries between different regions. We can think of centers - attractors - 
which compete for influence on the plane: an initial point ... is driven by the process to one 
center or another, or it is on the boundary and cannot decide. 
If the parameter is changed, the regions belonging to the attractors change, and with them 
the boundaries. It can happen that the boundary falls to dust, and this decay is one of the 
most important scenarios. ... Mandelbrot's process is ... x -> x^2 + c ... 

... Charged Mandelbrot set with equipotential and field lines ... 



... Level sets ... in altemating colors for c in M ... Outside of M: equipotential lines ...

... Domains of index (c) = constant ... Indices organize according to Fibonacci sequences. 
Outside of M: equipotential lines ...”. 

The Complex Mandelbrot set is symmetric about the real axis, 
so it has symmetry of the dihedral group of order 2. For details see  
 https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html 
The symmetry group dihedral(2) tor the Mandelbrot set of  f(z) = z2 + c
can be expanded to the Binary Dihedral Group {2,2,2} 
by going from 2-dim Complex Numbers to Quaternions of 4-dim M4 SpaceTime. 
McKay says: “...  D[4] {2,2,4-2}  Generalized quaternion [4-2] ...”. 
D[4] is the D4 Lie algebra Spin(8), the bivector Lie Algebra of the Cl(8) Clifford Algebra 
that by Real Clifford Algebra 8-Periodicity tensor product produces Cl(8)xCl(8) = Cl(16) 
which contains 248-dim E8 as 120-dim D8 + 128-dim half-spinor D8 
and by completing the union of all tensor products of Cl(16) produces an AQFT. 
The corresponding String Theory, with Strings seen as World-Lines of Particles, 
has Planck-scale local lattice structure each cell of which has Monster Group symmetry. 

Here is a Quaternionic Mandelbrot set image by Mikael Hvidtfeldt Christensen:

it is basically a 2-dim Mandelbrot set rotated about the real axis.  
An Octonionic Mandelbrot set would be similar, 
so the Complex Mandelbrot Set gives most of the useful structure.

https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html
https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html


Julia Sets

Points of the Mandelbrot Set represent Julia Sets. 

Characteristics of the Julia Sets and Bifurcations vary with their position on the 
Mandelbrot Set. First consider positions along the Real Axis from -L = -2 to -L = 0.25: 

(images above from Peitgen, Jurgens and Saupe, Chaos and Fractals) 

Lennart Carleson and Theodore W. Gamelin in their book Complex Dynamics say: 
“... Let us see how the Julia set changes shape as c moves along the real axis. 
If we move c to the right of 1/4, it leaves the Mandelbrot set and the Julia set becomes 
totally disconnected. ...the cauliflower set, corresponding to c = 1/4 ...  is a simple
closed Jordan curve ... though it cannot be a quasicircle due to the cusps.
... the Julia set for c = - 3/5 ... is a quasicircle, symmetric with respect to R. 
... at the left edge of the main cardioid we arrive at the point c = - 3/4 ... 
There are two petals at - 1/2, which cycle back and forth. ... 



When we continue to the left of - 3/4, the fixed point bifurcates to an attracting cycle of 
length two, corresponding to the two petals.

This process is called "budding," and the point - 3/4 is the "root" of the bud. ... 
For c = - 1, we have the superattracting cycle 0 -> - 1 -> 0
pictured in Figure 8. The basic shape of the Julia set is preserved as
we cross from c = - 3/5 over c = - 3/4 to c = - 1.
At c = - 5/4 we have a parabolic cycle of petals of order 4, and there is further budding. 
Continuing to decrease c gives a sequence
c0 > c1 > c2 > ... of parameter values corresponding to parabolic cycles of order In the 
complementary intervals, has attracting cycles of order This behavior is known as the 
period doubling of Feigenbaum, and c n -> c oo = - 1.401. 
In the interval [ - 2, c oo ] periods of many different orders occur ...”. 

Here, near their locations on the Mandlebrot Set, are some Julia Sets useful in 
describing Schwinger Source Geometry: c = -2 ,  c = -1,  c = i ,  c = 0 ,  c = -i : 

( image from Mandelbrot and Julia by Dany Shaanan and by Peitgen, Jurgens, and Saupe )



Schwinger Source Structure and Julia Sets

Planck scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm. 
What is the structure of the cloud in the 10^9 Planck units between those scales ? 

My conjecture is that it may be Fractal Julia Set structure. 

Mark McClure on the Math Stack Exchange 30 May 2013 said: 
“... Julia sets of rational functions can be computed using an inverse iteration technique 
that shows them to be something close to self-similar. This helps explain the extreme 
regularity displayed when zooming into most Julia sets. For example, here we zoom in 
to the Julia set for f(z) = z^2 - 1 increasing the magnification by a factor of the Golden 
ratio with each step. ... 

...”.
The first three images are at steps 0, 1, and 2. The fourth image is at step 41. 
Since 1.6^41 = 2.3 x 10^8, the same similarity exists all the way down 
from Schwinger Source scale 10^(-24) cm to the Planck scale 10^(-33) cm. 

How would such a Julia Set emerge from a single Fundamental Fermion Particle ? 

At the Planck-scale E8 Lattice level each Fundametal Fermion Particle 
is represented by an Octonion Basis Element 

1 - Neutrino
i - Red Down Quark

j - Green Down Quark
k - Blue Down Quark

E - Electron
I - Red Up Quark

J - Green Up Quark
K - Blue Up Quark



If the Red Down Quark represented by i is at the origin of Planck-scale E8 
SpaceTime then a Virtual Cloud of Particles will form around it. 
Let z be the Octonion representing the first Particle to appear in the Virtual Cloud. 
Then form the Octonion Product z^2 and add to it the Octonion i of the Red Down Quark 
and let that z^2 + i represent the second particle to appear in the Virtual Cloud. Then 
iterate the process many times. Peitgen and Richter in Beauty of Fractals say “... for the 
process x -> x^2 + c ... c = i ... Figure 12 shows the example c = i ... 

... Such dendrites have no interior, there is no attractor other than the one at infinity. 
The Julia set is now just the boundary of a single domain of attraction and contains 
those points that do not go to that attractor ...”. 

Note that the Beauty of Fractals material assumes 2-dim Complex Numbers  
whereas realistic physics requires 4-dim Quaternions for M4 Physical SpaceTime 
and 8-dim Octonions for Inflationary Era E8 Physics.



4-dim Quaternions are needed for j - Green Down Quark and k - Blue Down Quark
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Julia Set 
for Imaginary Quaternion basis elements { i , j , k } with a cross-section in the XY plane 
in which the "dendrite" Complex Julia Set is visible:

8-dim Octonions are needed for E - Electron and  
I - Red Up Quark and J - Green Up Quark and K - Blue Up Quark

Octonionic images would be similar to the Quaternionic with rotation about the real axis, 
so the Complex Julia Sets give most of the useful structure. 
In the Octonion Julia Set, the 7+7 imaginaries +/- i , +/- j , +/-k , +/-E , +/- I , +/- J , +/- K 
are all located on the unit 7-sphere S7 centered on the origin c = 0 . 
Julia Sets for all points on that S7 are of the same type - dendrite - as for i and -i. 

Geoffrey Dixon (see Division Algebras, Lattices, Physics, Windmill Tilting, section 4.1) 
has defined an X-Product for the unit Octonions on a 7-sphere S7 : 
“... Let A, B, X be Octonions, with X a unit Octonion ... 
Define  A ox B = (AX)(X*B) = (A(BX)X* = X((X*A)B) the X-product of A and B. 
Because of the nonassociativity of O, A ox B =/= AB in general. 
But remarkabley, for fixed X, the algebra Ox (O endowed with the X-product) is 
isomorphic to O itself. Modulo sign change each X gives rise to a distinct copy of O ...”. 
 

What about 1 - Neutrino and -1 Anti-Neutrino ? 

The 1 and -1 of the Neutrino and Anti-Neutrino do not represent the 1 and -1 on 
the real axis of the Mandelbrot Set. They represent the 1 and -1 on the Julia Set S7 
defined by the Dixon X-Products of the 7 imaginary basis elements {i,j,k,E,I,J,K}. 

What about Standard Model Spin 1 Gauge Bosons ? 

They can be represented as antisymmetric pairs of representative Fermions 
and therefore as points on the Julia Set S7 defined by the Dixon X-Products. 



 What about the Higgs Spin 0 Scalar ? 

Higgs can be represented by the Julia Set of the point c = 0 on the Mandelbrot real axis. 

What about the Conformal Spin(2,4) = SU(2,2) Graviphoton Spin 1 Bosons ? 

The Conformal Bosons of Gravity and Dark Energy can be represented by 
the Julia Set of the point c = -1 on the Mandelbrot real axis. 
Peitgen and Richter in Beauty of Fractals say
“... The Inverse Iteration Method (IIM) ... should give a good picture of [the Julia Set] ... 
if ... it is uniformly distributed over [the Julia Set] ... Figure 26 ... show[s] ...[a] Julia Set 
from the quadratic family ... x^2 + c ...[ and c = -1 ] ... 

... the tips of [the Julia Set] are visited most frequently, while the branch points seem to 
be avoided most often. Nevertheless ... the non uniformity has little effect on Fig.26 ...”. 
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Quaternion Julis Set 
for c = -1 with a cross-section in the XY plane. in which the corresponding Complex 
"San Marco fractal" is visible: 



What about the Bohm Quantum Potential Spin 2 Bosons ? 

The Bohm Quantum Potential Spin 2 Bosons can be repreented by 
the Julia Set of the point c = -2 on the Mandelbrot real axis.  

Peitgen and Richter in Beauty of Fractals say “... Equipotential and field lines for the 
Julia set of x -> x^2 + c , c = -2 ... 

... a binary decomposition ...

...”.  
Peitgen, Jurgens, and Saupe in Chaos and Fractals say 
“... Encirclements for ... c = -2 ...

... for c = -2 ... the Julia set is a single connected set ...”. 



According to usefuljs.net web page on Juia Sets and The Mandelbrot Set:
“... Why is ... J( z^2 - 2 ) a straight line? 
It's easier to understand if we imagine the inverse iteration: start with a circle of radius 2 
and then repeatedly apply the iteration function: z → √(z - c) ... c = -2 ...
Each iteration, we shift all points of the circle left by 2 (which discards half of the points). 
We then take the square root which has three effects: 
values whose magnitude is > 1 contract, 
values whose magnitude is < 1 expand 
and the square root creates a mirror image since each number has two square roots. 
The result is two teardrops that are pinched at the origin. 
Repeat and you double the pinched teardrops each iteration while making them smaller. 
At infinity, the repeated pinching has made the tear drops infinitesimally small, 
leaving a straight line segment. ...
The Julia set of z^2 - 2 after 1, 2, 3, 4, 20 and 10000 iterations ...

...”.



Julia Sets of Schwinger Sources and Green’s Functions

The Schwinger Source Particles that we deal with experimentally 
are Kerr-Newman Cloud Shilov Boundaries of Bounded Complex Domains 
that have symmetry from the 24-dim Leech lattice part of the Monster Group 
and have volume about 10^27 Planck Volumes and size about 10^(-24) cm. 

The Bounded Complex Domain structure of each Schwinger Source 
gives it (through Bergman Kernel) a Green’s Function for its force interactions. 
The Green’s Function is manifested in the interior of the Schwinger Source Cloud 
by Julia Set organization of the component small particles in the Cloud. 

Each cell of the Planck-scale local lattice has a Mandelbrot structure that contains 
potential Julia Sets. When a Valence Particle manifests itself at a cell of the Planck-
scale local lattice it uses a Julia set with matching Green’s Function.  

M. F. Barnsley, J. S. Geronimo, and A. N. Harrington say
in Geometrical and Electrical Properties of Some Julia Sets (Georgia Tech August 1982)
“... electrical properties of Julia sets of an arbitrary potential ... are developed 
with the aid of the Bottcher equation and Green’s star domains ... 
We use Julia sets for T(z) = ( z - L  )^2 as examples and relate the electrical properties 
to the geometry of the Julia set ...”.

Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say 
“... points for which the iteration escapes ... is called the escape set ... The iteration for 
all other initial values remains in a bounded region forever ... the .... prisoner set ... 
the boundary ... between the basins of attraction ... is ... the Julia set ... 
Encirclement of the Prisoner Set ...[ by ] iteration ...[ of ] approximation ... shad[ing] the 
encirclements ... using alternating black and white sets ... for c = -2 ... c = -1 ... c = i ... 



... Think of the prisoner set as a piece of metal charged with electrons ... produc[ing] 
an electrostatic field in the surrounding space ...[ which has ] field lines ... 
an electrostatic field ... is conservative ... there is ... a potential function ...  
equipotential surfaces ... on which the potential is constant ... are perpendicular 
everywhere to the direction of the electrostatic field ... the intensity of the field is 
inversely proportional to the distance between equipotential surfaces ... 
Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the 
potential of the unit disk and the potential of any connected prisoner set ... 

... Equipotential and field lines for c = -1 . 
The angles of the field lines are given in multiples of 2 pi ... 

Binary decomposition for c = -1 ...[ and ] c = i ...

... potential ... level sets capture ... the magnitude of the iterates ... 
Now ... turn to the binary decomposition of these level sets ... 
There are  2^n stage-n cells in a level set ... 
Binary decomposition allows us to approximate arbitrary field lines of the potential. 
the labelling of these cells converges to the binary expansion of the angles of the field 
lines passing through the cells ... Only in the limit ... do field lines become ... straight ... 
from the point of view of field line dynamics ... the dynamics of z -> z^2 + c , c =/= 0, 
acts like angle doubling, just as for c = 0 ...”. 



Tomoki Kawahira of the math department of Tokyo Institute of Technology says 
“...The black and white pictures below show ... Potential functions (Green functions) ... 
defined outside the (filled) Julia sets ... 

...”.
Here are the corresponding Field Lines from 2008 YouTube of ImpoliteFruit for 
Julia fractal, X axis (Distance and field lines) and 

Julia fractal, Y axis (Distance and field lines):



Indra’s Net

“... "Indra's net" is the net of the Vedic deva Indra, whose net hangs over his palace on 
Mount Meru, the axis mundi of Buddhist and Hindu cosmology. In this metaphor, 
Indra's net has a multifaceted jewel at each vertex, 
and each jewel is reflected in all of the other jewels ... 
the image of "Indra's net" is used to describe the interconnectedness of the universe ... 
Francis H Cook describes Indra's net thus:
“Far away in the heavenly abode of the great god Indra, there is a wonderful net ... 
a single glittering jewel in each "eye" of the net ... in ... each of the jewels ... 
its polished surface ... reflect[s] all the other jewels in the net ... Not only that, but each 
of the jewels reflected in this one jewel is also reflecting all the other jewels ...” “.
Image from https://brightwayzen.org/meetings-placeholder/indras-net-honoring-interdependence-scales/ :

In realistic E8 Physics ( viXra 1602.0319  and 1701.0495 and 1701.0496 ) 
each Indra Jewel is a Schwinger Source. 

https://brightwayzen.org/meetings-placeholder/indras-net-honoring-interdependence-scales/
https://brightwayzen.org/meetings-placeholder/indras-net-honoring-interdependence-scales/


26D J(3,O)o String Theory - Bohm Quantum Potential

To understand Schwinger Sources of E8 Physics start with 26D String Theory: 
interpret Strings as World-Lines of Particles and 
spin-2 String Theory 24x24 symmetric matrices 

as carriers of Bohm Quantum Potential (not gravitons).

Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:
“... String theory proposes ... small one-dimensional extended objects, strings,
of typical size Ls = 1/ Ms, with Ms known as the string scale ...
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime,
known as the worldsheet, which is the analog of the ... worldline of a point particle ...
for the bosonic string theory ... the classical string action is the total area spanned by
the worldsheet ... This is the ... Nambu– Goto action ...”.

 ( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )
In my unconventional view the red line and the green line are different strings/
worldlines/histories and the world-sheet is the minimal surface connecting them,
carrying the Bohm Potential. 

The t world-sheet coordinate is for Time of the string-world-line history.
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.
Further, Ibanez and Uranga also said:
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x).
This tachyon ... is ... unstable
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string
interaction coupling constant gs
...
the antisymmetric part is the 26d 2-form field BMN
...
The symmetric traceless part is the 26d graviton GMN ...”.

My interpretation of the symmetric traceless part  
differs from that of Ibanez and Uranga in that it

is the carrier of the Bohm Quantum Potential.  



Closed string tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions.

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The antisymmetric SO(24) little group is related to the Monster automorphism group
that is the symmetry of each cell of Planck-scale local lattice structure.

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.

My interpretation of what Polchinski describes as the graviton
differs from that of Polchinski in that it

is the carrier of the Bohm Quantum Potential.

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R).
Jordan algebras correspond to the matrix algebra of quantum mechanical states,
that is, from a particle physics point of view,
the configuration of particles in spacetime upon which the gauge groups act.
24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space.
The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices.
Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory
and the algebra of its Quantum States, so that

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion 
that carries the Bohm Quantum Potential 

for interactions among Strings = World-Line Histories of Schwinger Sources.



26D J(3,O)o String Theory - Lagrangian Structure

The 26-dim traceless part J(3,O)o of 27-dim Jordan Algebra J(3,O)
gives a realistic Lagangian. J(3,O)o has
2 of its 3 Octonion parts as 8+8=16-dim representation of 8 first-gen Fermions
and 26-16 = 10-dim as String Theory spacetime that decomposes into
Kaluza-Klein 6-dim Conformal space of Spin(2,4) x 4-dim CP2 = SU(3) / SU(2)xU(1)
which then gives 4-dim M4 x 4-dim CP2 Kaluza-Klein.
The conformal Spin(2,4) gives Gravity via MacDowell-Mansouri
The CP2 gives Standard Model SU(3) x SU(2) x U(1) via Batakis
Decomposition to M4 x CP2 Kaluza-Klein gives Higgs via Mayer-Trautman
and gives 2nd and 3rd generations of fermions.



J(3,O)o represents Lie Algebra F4 - Two copies of F4 give E8 Physics

F4 lives in the Real Clifford Algebra Cl(8) as 
52-dim F4 = 8-dim Vectors of Cl(8) + 28-dim D4 BiVectors of Cl(8) + 16-dim D4 Spinors
16-dim D4 Spinors of F4 can be represented by anti-commutators and commutators 
( via Ramond and viXra 1208.0145 ) so they can physically represent Fermions. 

By 8-Periodicity of Real Clifford Algebras the tensor product Cl(8) x Cl(8) = Cl(16). 
E8 lives in the Real Clifford Algebra Cl(16) as 

248-dim E8 = 120-dim D8 BiVectors of Cl(16) + 128-dim D8 Half-Spinors 

Label the two copies of Cl(8) as Cl(8)sm and Cl(8)grav because 

Cl(8)sm contains F4sm and D4sm with subalgebra SU(3) of Standard Model 
as well as ghosts of Conformal Gravity

and 
Cl(8)grav contains F4grav and D4grav with subalgebra Spin(2,4) of Gravity

as well as ghosts of Standard Model

120-dim D8 of E8 = 28-dim D4sm x 1grav + 1sm x 28-dim D4grav + 8vsm x 8vgrav 

64-dim 8vsm x 8vgrav = 63-dim A7+1 
where A7 = SL(8,R) of UniModular 8-dim Spacetime

256-dim D8 Spinors = ( 8+hspD4grav + 8-hspD4grav ) + ( 8+hspD4sm + 8-hspD4sm ) = 
= ( 8+hspD4grav x 8+hspD4sm + 8+hspD4grav x 8-hspD4sm ) + 

+ ( 8-hspD4grav x 8+hspD4sm + 8-hspD4grav x 8-hspD4sm )
so

since the D4grav Half-Spinors determine whether D8 Half-Spinors 
represent normal (8+hspD4grav) or mirror (8-hspD4grav) Fermions 

since E8 only contains normal Fermions

128-dim D8 Spinors =  8+hspD4grav x ( 8+hspD4sm + 8-hspD4sm ) 
= ( 8+hspD4grav x 8+hspD4sm + 8+hspD4grav x 8-hspD4sm ) 

= 8 components of 8 Gen1 Fermion Particles + 
+ 8 components of 8 Gen1 Fermion Anti-Particles

Decomposition to M4 x CP2 Kaluza-Klein 
gives 2nd and 3rd generations of Fermions 

and gives Higgs via Mayer-Trautman
and gives Standard Model SU(2)xU(1) via Batakis from CP2 = SU(3) / SU(2)xU(1) 



26D J(3,O)o String Theory - Schwinger Sources

To understand Schwinger Sources of E8 Physics start with 26D String Theory: 
interpret Strings as World-Lines of Particles and 
spin-2 String Theory things as carriers of Bohm Quantum Potential (not gravitons).

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:
S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)
S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

(for results of E8 Physics Wyler-type calculations see Appendix of this paper)

Schwinger (1969 - physics/0610054) said: “... operator field theory ... replace[s] the
particle[s] with ... small volumes of three-dimensional space ... 
The properties of the particle ... remain the same ... 
We introduce a quantitative description of the particle source in terms of a source 
function ... we do not have to claim that we can make the source arbitrarily small ...
The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime forming a Leech lattice 
underlying 26-dim String Theory of World-Lines



with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.

That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct 
E8 integral domain lattices there are 7 (or 8 if you include a non-integral domain E8 
lattice) distinct Leech lattices. The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order of the Schwinger Source, so that 
the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale. 
Therefore, 
the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Each of those particle-antiparticle pairs should see (with Bohm Potential) 
the rest of our Universe in the perspective of 8 x 10^53 Monster Symmetry 
so 

a single Schwinger Source acting as a Jewel of Indra’s Net should see / reflect 
10^27 x 8 x 10^53 = 8 x 10^80 Other Schwinger Source Jewels of Indra’s Net 
which is consistent with the number of Schwinger Sources in our Universe. 



Blockchain Structure of Bohm Quantum Potential 

Andrew Gray in arXiv quant-ph/9712037 said:
“... probabilites are ... assigned to entire fine-grained histories ...

base[d] ... on the Feynman path integral formulation ...”
so in E8 Physics the Indra’s Net of Schwinger Source Jewels 
would not have Bohm Quantum Potential interactions between two Jewels, 
rather the interactions would be between the two entire World-Line History Strings 

( image adapted from http://www.blockchaintechnologies.com/ )
According to https://hbr.org/2017/01/the-truth-about-blockchain “... How Blockchain Works ...

1. Distributed Database
Each party on a blockchain has access to the entire database and its complete history. No single party 
controls the data or the information. Every party can verify the records of its transaction partners directly, 
without an intermediary.

2. Peer-to-Peer Transmission
Communication occurs directly between peers instead of through a central node. 
Each node stores and forwards information to all other nodes.

3. Transparency with Pseudonymity
Every transaction and its associated value are visible to anyone with access to the system. Each node, or 
user, on a blockchain has a unique 30-pluscharacter
alphanumeric address that identifies it. Users can choose to remain anonymous or provide proof of their 
identity to others. Transactions occur between blockchain addresses.

4. Irreversibility of Records
Once a transaction is entered in the database and the accounts are updated, the records cannot be 
altered, because they’re linked to every transaction record that came
before them (hence the term “chain”). Various computational algorithms and approaches are deployed to 
ensure that the recording on the database is permanent, chronologically ordered, and available to all 
others on the network.

5. Computational Logic
The digital nature of the ledger means that blockchain transactions can be tied to computational logic and 
in essence programmed. So users can set up algorithms and rules that automatically trigger transactions 
between nodes. ...”.

http://www.blockchaintechnologies.com/
http://www.blockchaintechnologies.com/
https://hbr.org/2017/01/the-truth-about-blockchain
https://hbr.org/2017/01/the-truth-about-blockchain


With respect to Bohm Quantum Potential of E8 Physics Schwinger Sources 
there is no Human directly controlling any Event / Interaction / Transaction, 
as they are all completely controlled by the Laws of Physics which 
define “algorithms and rules that automatically trigger transactions between nodes” . 

Each Node is a Schwinger Source that is connected by Bohm Quantum Potential 
to all other Schwinger Source Nodes in our Universe 

and governed by the “algorithms and rules” of the E8 Physics Lagrangian 
and the Algebraic Quantum Field Theory arising from 

the completion of the union of all tensor products of copies of Cl(16) 
each copy of Cl(16) containing E8 and the E8 Lagrangian. 

Acording to http://www.blockchaintechnologies.com/ “... A blockchain is a type of distributed 
ledger, comprised of unchangable, digitally recorded data in packages called blocks. 
These digitally recorded "blocks" of data is stored in a linear chain ...

... A distributed ledger is a consensus of replicated, shared, and synchronized digital 
data geographically spread across multiple sites, countries, and/or institutions ...”

or, in the case of the E8 Physics Indra’s Net of Schwinger Source Jewels, 
spread across the entirety of our Universe. 

http://www.blockchaintechnologies.com/
http://www.blockchaintechnologies.com/


Schwinger Source Green’s Function Geometry

The Cl(1,25) E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .

Consider the Fermion Term.
In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so
that effectively the mass term is, in the conventional picture, an ad hoc inclusion.

The Cl(1,25) E8 model constructs the Lagrangian integral such that the mass m 
emerges as the integral over the Schwinger Source spacetime region of its Kerr-
Newman cloud of virtual particle/antiparticle pairs plus the valence fermion so that the 
volume of the Schwinger Source fermion defines its mass, which, being dressed with 
the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has 
local symmetry of the Spin(8) gauge group from which the first generation spinor 
fermions are formed as +half-spinor  and -half-spinor  spaces
and
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7

Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons.
The process of breaking Octonionic 8-dim SpaceTime down to Quaternionic (4+4)-dim 
M4 x CP2 Kaluza-Klein creates differences in the way gauge bosons "see" 4-dim 
Physical SpaceTime. There 4 equivalence classes of 4-dimensional Riemannian 
Symmetric Spaces with Quaternionic structure consistent with 4-dim Physical 
SpaceTime:

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )



The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4 .
an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.

The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2 .
an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2 .
an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4 .
an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

(see Appendix - Details of World-Line String Bohm Quantum Theory

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

 (Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral 
domain lattices there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.

The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.



Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(1,25) E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8)

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .
with the Higgs term coming from integrating over the CP2 Internal Symmetry Space
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism

This shows that the Force Strength is made up of two parts:
the relevant spacetime manifold of gauge group global action

and
the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally
of the gauge force term of the gauge boson acting locally
for the gauge bosons of each of the four forces:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength,
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(1,25) E8 model does not put in force strength g ad hoc,
but constructs the integral such that
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by
that gauge boson, that is, in terms of the symmetric space with global symmetry of the
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary
corresponding to the symmetric space with local symmetry of the gauge boson.
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is  (ignoring technicalities for exposition) the geometric factor for force strengths.

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4

Very roughly, think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.



That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff),
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:
1 - for massive gauge bosons, a suppression by a factor of 1 / M^2

2 - renormalization running (important for color force)

Consider Massive Gauge Bosons:
Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes,
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons,
so that the geometric strength of the weak force should be reduced by 1/MW^2
That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

Consider Renormalization Running for the Color Force:: That gives the result:
gravity strength = G (Newton's G)

color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)

electromagnetism = 1/137



The use of compact volumes is itself a calculational device,
because it would be more nearly correct,
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric
objects are themselves also calculational devices,
and
that it would be even more nearly correct to do the calculations with respect to a
discrete generalized hyperdiamond Feynman checkerboard.

Here are more details: 



Here are more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1)!    IV5             4        RP^1xS^4

SU(3)!      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2)!     Spin(5) / SU(2)xU(1)!    IV3             2        RP^1xS^2

U(1)!                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force!                    M                                Vol(M)

gravity!                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^2!               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity!          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^4!    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs, W+, W-, Z0: 

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(1,25) E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(1,25) E8 model, the fundamental mass scale vacuum expectation value v of 
the Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs" Higgs in CP2 Internal Symmetry Space
  |"           |
  | "          |
  | "          |
  | mass = 145"| Non-Condensate Higgs Mass = 145
  |"           |
  |            |
  |            |
Higgs " Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(1,25) E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar " Effective Higgs in CP2 Internal Symmetry Space
 \"  |"  /"           |
  \ " |    / "           |
   \" |  /mass = 145"     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(1,25) E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality, Spin(8) can act on those 8-dimensional half-spinor spaces
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group
that is used to construct 8-dimensional vector spacetime:

the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8

whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.

Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes,
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion.
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2).
2 of them are in the Cartan subalgebra.
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. One graviton takes the electron into 
itself, and the other can only take the first generation electron into the massless electron 
neutrino. Therefore only one graviton should correspond to the mass of the first-
generation electron. 
The graviton number ratio of the down quark to the first-generation electron is therefore 
6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive



leptons to first generation fermions. It is not used in first-generation calculations.

The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions.

The electron and neutrino, or their antiparticles, cannot be combined to produce any of
the massive up or down quarks.

The neutrino, being massless at tree level, does not add anything to the mass formula
for the electron.

Since the electron cannot be related to any other massive Dirac fermion,
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i.
By gluon interactions, i can be taken into j and k, the blue and green down quarks.
By also using weak boson interactions,
it can also be taken into I, J, and K, the red, blue, and green up quarks.
Given the up and down quarks, pions can be formed from quark-antiquark pairs,
and the pions can decay to produce electrons and neutrinos.
Therefore the red down quark (similarly, any down quark)
is related to all parts of S^7 x RP^1,
the compact manifold corresponding to { 1, i, j, k, E, I, J, K }
and therefore a down quark should have
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor
to the electron spinor manifold volume factor is
V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses,
the mass scale is fixed so that the electron mass me = 0.5110 MeV.
Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.
These results when added up give a total mass of first generation fermion particles:

Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.
The other 7 triples involving only 1 and E correspond to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
The symmetry of the 7 tauon triples is the same
as the symmetry of the first generation tree-level-massive fermions,
3 down, quarks, the 3 up quarks, and the electron,
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles.
Therefore the tauon mass is calculated at tree level as 1.877 GeV.
The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.
However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized
from the energy level of 1 GeV at which the mass is 1.88 GeV
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.
If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.
All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks, respectively.
The seven red beauty quark triples correspond to the seven tauon triples,
except that the beauty quark interacts with 6 Spin(0,5) gravitons
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times
the third generation graviton factor 6/2 = 3,
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV,
which is somewhat higher than the conventional value of 5.0 GeV.
However, the theoretical model calculated value
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and the theoretical model calculated value
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are similarly determined to also be 129.5155 GeV.
This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model.
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994.
The Low and High Mass States of the Truth Quark have, in my opinion, also been
observed by Fermilab but the Fermilab and CERN establishments disagree.

These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV

Here are more details: 



 Here are more detailed Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes, 
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(1,25) E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Kobayashi-Maskawa Parameters

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(1,25) E8 model the Kobayashi-Maskawa parameters are determined in terms 
of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(1,25) E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(1,25) E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(1,25) E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(1,25) E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact. 



Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle fermion pairs 
allowed  by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.

Just as the pion mass of .14 GeV is less than the sum of the masses of a quark and an 
antiquark, pairs of oppositely charged pions may form a bound state of less mass than 
the sum of two pion masses.

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly around
0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 1.221 x 
10^19 GeV.



Conformal Gravity and ratio DE : DM : OM

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic unevolved E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



Conformal Gravity + Dark Energy and Pioneer Anomaly 

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...



The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

My view can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;

and

a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.



Transition at Orbit of Uranus:

It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



Conformal Gravity + Dark Energy and Warp Drive 

Gabriele U. Varieschi and Zily Burstein in arXiv 1208.3706 showed that with Conformal 
Gravity Alcubierre Warp Drive does not need Exotic Matter. 

In E8 Physics of viXra 1602.0319 Conformal Gravity gives Dark Energy which expands 
our Universe and can curve Spacetime. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said “... based on the 
model of dark energy a proposed by Beck and Mackey ... assume... that photons ... can 
exist in two different phases: 
A gravitationally active phase where the zeropoint fluctuations contribute to the [dark 
energy] cosmological constant /\, 
and a gravitationally inactive phase where they do not contribute to /\. 
... this type of model of dark energy can lead to measurable effects in supeconductors, 
via ... interaction with the Cooper pairs in the superconductor. ... 
the transition between the two graviphoton’s phases ... occurs at the critical temperature 
Tc of the superconductor, which defines a cutoff frequency of opoint fluctuations ... 
Graviphotons can form weakly bounded states with Cooper pairs ... 
[which] ... form a condensate ...[in]... superconduct[ors] ... 
the cosmological cutoff frequency [could be measured] through the measurement of the 
spectral density of the noise current in resistively shunted Josephson Junctions ...”. 

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 and 1206.516 showed that BSCCO 
superconducting crystals are natural Josephson Junctions. 

(BSCCO image from Wikipedia)

A Pentagonal Dipyramid configuration of 16 BSCCO crystals cannot close in flat 3-dim 
space, but can close if Conformal Dark Energy accumulated in the BSCCO Josephson 
Junctions curves spacetime. Such spacetime curvature allows construction of a 
Conformal Gravity Alcubierre Warp Drive that does not need Exotic Matter. 
“... If you spend any time playing with Geomag models, 
you are sure to stumble upon the structure ...



... which consists of four tetrahedra joined along faces. It looks as if you might be able to 
add one more bond to close the gap, creating a solid of five joined tetrahedra. But it 
doesn’t work. The gap is slightly too wide. ...” ( bit-player.org/2012/dancing-with-the-spheres )

To close the 7.36 degree gap, 
you can contract space in the tetrahedron containing the gap,
keep unchanged the space in the other 4 tetrahedra, and 
expand space just outside the structure and opposite to the gap tetrahedron. 



In these images ( from simplydifferently.org/Present/Data/Johnson_Solid/13.jpg )

the red edge designates two of the choices of which tetrahedron contains the gap 
and 
in this image (from Wikipedia on Alcubierre drive ) 

the structure is shown with space contracting in front of the gap tetrahedron 
and expanding behind the structure. 
“... Alcubierre drive (Wikipedia) ... Rather than exceeding the speed of light within a local 
reference frame, a spacecraft would traverse distances by 

contracting space in front of it and expanding space behind it, 
resulting in effective faster-than-light travel ... the Alcubierre drive shifts space around 
an object so that the object would arrive at its destination faster than light would in 
normal space ...”. 

The Alcubierre Warp Drive ( by John G. Cramer, Alternate View Column AV-81 ) 
“... General relativity does not forbid faster-than-light  [FTL] travel or communication, but it does
require that the local restrictions of special relativity must apply ... One example of this
is a wormhole connecting two widely separated locations in space ... by transiting the wormhole 
the object has traveled ...[at]... an effective speed of ...[many]... times the velocity of light.



Another example of FTL in general relativity is the expansion of the universe itself. 
As the universe expands, new space is being created between any two separated objects. 
The objects may be at rest with respect to their local environment and with respect to the 
cosmic microwave background, but the distance between them may grow at a rate greater than 
the velocity of light. According to the standard model of cosmology, parts of the universe are 
receding from us at FTL speeds, and therefore are completely isolated from us 
...
Alcubierre has proposed a way of beating the FTL speed limit that is somewhat like the 
expansion of the universe, but on a more local scale. He has developed a "metric" for general 
relativity ... that describes a region of flat space surrounded by a "warp" that propels it forward at 
any arbitrary velocity, including FTL speeds. Alcubierre's warp is constructed of hyperbolic 
tangent functions which create a very peculiar distortion of space at the edges of the flat-space 
volume. In effect, new space is rapidly being created ... at the back side of the moving volume, 
and existing space is being annihilated ... at the front side of the moving volume. 
Thus, 
a space ship within the volume of the Alcubierre warp (and the volume itself) would be pushed 
forward by the expansion of space at its rear and the contraction of space in front. 
Here's a figure from Alcubierre's paper showing the curvature of space ... 

... Since a ship at the center of the moving volume of the metric is at rest with respect to locally 
flat space, there are no relativistic mass increase or time dilation effects. The on-board 
spaceship clock runs at the same speed as the clock of an external observer, and that observer 
will detect no increase in the mass of the moving ship, even when it travels at FTL speeds. 
Moreover, Alcubierre has shown that even when the ship is accelerating, it travels on a
free-fall geodesic. In other words, a ship using the warp to accelerate and decelerate is always 
in free fall, and the crew would experience no accelerational gee-forces. Enormous tidal forces 
would be present near the edges of the flat-space volume because of the large space curvature 
there, but by suitable specification of the metric, these would be made very small within the 
volume occupied by the ship ...”.

( image below from George Dvorsky in Daily Explainer 11/26/12 at io9.gizmodo.com )



Kepler Polyhedra and Planets 

( images other than 24-cell are from, or adapted from, Wikipedia and Wolfram MathWorld )



Mercury =   Outer Sun-Sphere = Inner Octahedron 
Octahedron = 6 space Axes

Venus / Mercury = 0.72 / 0.39 = 1.85

Venus = Outer Octahedron = Inner Icosahedron 
Icosahedron = 12 Golden Edge-Points of Octahedron



Earth / Venus = 1 / 0.72 = 1.39

Earth = Outer Icosahedron = Inner Dodecahedron 
Icosahedron = 2 Octahedral embeddings = Earth + Moon

Dodecahedron = Dual Icosahedron



Mars / Earth = 1.52 / 1 = 1.52 

Since Earth+Moon has 2 Outer Icosahedra, use 1.26 x 1.26 = 1.59

Mars = Outer Dodecahedron = Inner Tetrahedron 
Tetrahedron = 4 / 20 of Dodedahedron Vertices

Tetrahedron = self-dual => stellated octahedron => unstable = Asteroids



Jupiter / Mars = 5.2 / 1.52 = 3.42

Jupiter = Outer Tetrahedron = Inner Cube 
Cube = 2 Tetrahedron Vertices = Dual Octahedron



Saturn / Jupiter = 9.54 / 5.20 = 1.83

Saturn = Outer Cube = Inner CubOctahedron 
Cuboctahedron = Truncated Cube

Poincare Gravity Space = Tiled by Cube



Uranus / Saturn = 19.19 / 9.54 = 2.01 

 

Uranus = Outer CubOctahedron = Inner Rhombic Dodecahedron 
Rhombic Dodecahedron = Dual Cuboctahedron

Cuboctahedron containing Cube of centers of Triangle Faces and 
Cuboctahedron within Basic Cube prior to Truncation

Uranus Orbit = Boundary of Pioneer Conformal Gravity Dark Energy 

Cuboctahedron = Buckminster Fuller Vector Equilibrium = Center of 4-dim 24-cell 



Neptune / Uranus= 30.06 / 19.19 = 1.57

Neptune = Outer Rhombic Dodecahedron = Inner Conformal Gravity Space 

Rhombic Dodecahedron = Center of 4-dim 24-cell 

Conformal Gravity Space = Tiled by Rhombic Dodecahedra



Nambu-Jona-Lasinio Higgs-Tquark 3-state System

In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System:

For experimental results about the system, 
see Appendix - LHC Higgs and Fermilab Truth Quark Experiments



Start with the 8-dim Octonionic high-energy Lagrangian given by E8 Root Vectors: 

At lower energies Quaternionic structure emerges as M4 x CP2 Kaluza=-Klein and 
integrating over the CP2 Internal Symmetry Space produces the Higgs by the 
Mayer-Trautman Mechanism and also produces 3 Generations of Fermions, 
including the Tquark. 

The Higgs and a Tquark-Tantiquark Nambu-Jona-Lasinio condensate 



form a Higgs-Tquark NJL-type system with 3 Mass States



The Green Dot  where the White Line originates in our Normal Stable Region
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.
It is based on E8 Physics (viXra 1804.0121) and is consistent with the basic Truth 
Quark Mass calculation of NonCommutative Geometry. 

The Cyan Dot  where the White Line hits the Non-Perturbativity (or Triviality) 
Boundary leaving the Ordinary Phase is the middle-mass state of a 174 GeV Truth 
Quark and Higgs around 200 GeV. It corresponds to the Higgs mass calculated by 
Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... Gauge interactions in higher dimensions than four become strong in a certain high-
energy region. Bulk gauge interactions are expected to trigger the top condensation 
without adding ad hoc four-fermion interactions ... we have studied the dynamical chiral 
symmetry breaking (DxSB) in bulk gauge theories, based on the ladder Schwinger-
Dyson (SD) equation. Switching off the electroweak interaction in the bulk, we then 
found that the bulk QCD coupling can ... become suffciently large to trigger the top 
condensation for ... D = 8. We perform the most attractive channel (MAC) analysis in 
the top mode standard model with TeV-scale extra dimensions, where the standard 
model gauge bosons and the third generation of quarks and leptons are put in 
D(=6,8,10,...) dimensions. In such a model, bulk gauge couplings rapidly grow in the 
ultraviolet region. In order to make the scenario viable, only the attractive force of the 
top condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".

As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions. This means that for a given (large) Higgs 
mass, we expect the standard model to enter a strong coupling regime at 
relatively low energies, losing in the process our ability to calculate. This does not 
necessarily mean that the theory is incomplete, only that we can no longer handle it ... 



it is natural to think that this effect is caused by new strong interactions, and that the 
Higgs actually is a composite ... The resulting bound on lambda is sometimes called 
the triviality bound. The reason for this unfortunate name (the theory is anything but 
trivial) stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model the D = 8 Kaluza-Klein is M4 x CP2 
and the Middle-Mass Higgs structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State
but extends to the full 4+4 = 8-dim structure of M4 x CP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)



while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.

The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the Critical Point of the Higgs-TruthQuark System 
with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawakil: 
"... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs doublet 
by a composite one formed by a strongly coupled short range dynamics (four-fermion 
interaction) which triggers the top quark condensate. The Higgs boson emerges as a 
tbar-t bound state and hence is deeply connected with the top quark itself. ...
the BHL [ Bardeen-Hill-Lindner ] formulation of the top quark condensate ... is 
based on the RG equation combined with the compositeness condition ... [it] 
start[s] with the SM Lagrangian ... BHL is crucially based on the perturbative picture ...
[which]... breaks down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that the perturbative picture 
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) 
becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, BHL prediction is 
numerically quite stable against ambiguity at high energy region ... 
Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the 
quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state with a ... mass ... calculated 
by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 at /\ = 10^19 GeV ...”. 

Therefore MH = 1.1 x 218 = 240 GeV which is roughly the Higgs VEV. 



High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein M4 x CP2 dimensions 
so its cross-section is also about 25% of the Higgs Ground State cross-section.
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}
in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



E8 Physics Calculation Results

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.



Massless Realm Beyond EW Symmetry Breaking

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry
and no particles have any mass from the Higgs.
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?
2 - How did our Universe evolve in that early Massless Phase

of its first 10^(-11) seconds or so ?
3 - What do physical phenomena look like in the Massless Phase ?

1 - Can we build a collider that will explore the Massless Phase ?
Yes: In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel
length about 1000 km. Marc Sher has noted that by now (late 2012 / early
2013) the cost estimate of $12 billion should be doubled or more. My view
is that a cost of $100 billion is easily affordable by the USA as it is far less
than the Trillions given annually since 2008 by the USA Fed/Treasury
to Big Banks as Quantitative Easing to support their Derivatives Casino.
Science will advance AND non-Bankster people will get paying jobs.



2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ?

In the context of E8 Physics our Universe began 
as a Quantum Fluctuation from a Parent Universe 
whereby our Universe initially had 
Planck Scale Temperature / Energy 10^32 K = 1.22 x 10^19 GeV.

Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8)
that eventually produces the 12-dim SU(3)xSU(2)xU(1) Standard Model 
along with 16-dim U(2,2) Conformal Gravity Ghosts. 

Fermion term of 8-dimensional half-spinor Spin(8)
corresponding to first-generation fermion particles and antipartices
(electron, RGB Up quarks; neutrino, RGB down quarks);

Base Manifold of 8-dimensional Octonionic Spacetime.

With respect to 8-dimensional Spacetime
the dimensionality of the Gauge Boson term is 28 x 1 = 28
and
the dimensionality of the Fermion term is 8 x 7/2 = 28
( see Weinberg's 1986 Dirac Memorial Lecture at page 88 and note that 7/2 + 7/2 + 1 = 8 )
so
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale
due to Triality-based cancellations, an effective Subtle Supersymmetry.

Since the lower energy forms of E8 Physics are derived from
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity
(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).

Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings
of Zizzi Inflation produce about 10^77 fermion particles.

At the End of Inflation Our Universe had Temperature / Energy
10^27 K = 10^14 GeV



A consequence of the end of Octonionic Inflation
was the freezing out of a preferred Quaternionic Subspace
so that 8-dim Octonionic Spacetime was converted into
(4+4)-dim Kaluza-Klein spacetime M4 x CP2

where M4 is Minkowski Physical 4-dim spacetime and
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space.

The geometry of that splitting of spacetime produces a Higgs mechanism.
(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV
collisions among them would for each of the 10^77 fermions
produce jets containing about 10^12 particles of energy 100 GeV or so
so that the total number of such particles is about 10^89.

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three
constituent quarks, and there would have been roughly as many quarkantiquark
pairs in thermal equilibrium as photons ... 
before annihilation there must have been a slight excess ... of quarks over antiquarks, 
so that some quarks would survive to form nucleons when all the antiquarks had
annihilated with quarks. There was also a slight excess of electrons over
positrons, to maintain charge neutrality of the universe ...".

Therefore, 
in the interval between the End of Inflation and ElectroWeak Symmetry Breaking
most of the quarks in 10^89 fermions formed quark-antiquark pairs 
that produced as a condensate the Higgs that is needed for Mayer-Higgs.
The quark-antiquark condensate Higgs then
Breaks ElectroWeak Symmety at Temperature / Energy 3 x 10^15 K = 300 GeV
and gives mass to particles and at age 10^-(11) seconds
ends the Massless Phase of the history of Our Universe.



3 - What do physical phenomena look like in the Massless Phase ?

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5)
where MW is a Weak Boson Mass factor that goes away in the Massless
Realm where the Weak Force becomes a strong 0.25345.

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix
might be democratic which to me means that in the Massless Realm you
might say that there is just a democratic mixing matrix of the form 1/3 x
1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based
on the Wave Picture instead of the Particle Picture. 
Instead of a particle with mass moving slower than light 
the picture is a massless particle moving at light speed 
with its energy defined by its frequency.

In that picture, for example:

a Muon is distinguishable from an electron by higher frequency due to 2-fold 4+4 path of 
second generation fermions instead of simple 4 path of first generation fermions.

Quark wave paths have S7 x RP1 structure whose greater complexity
produces higher frequency than Lepton wave paths.

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on
standing wave frequencies instead of masses of particles, nuclei, etc.



Appendix - E8 Physics and 256 Cellular Automata

The 256 Elementary Cellular Automata correspond to the 256-dim Cl(8) Clifford Algebra 
with graded structure 1  8  28  56  (35+35=70)  56  28  8  1
The 8 Vectors have clear physical interpretation as 8-dim Spacetime. 
The 28 BiVectors have clear physical interpretation as Gauge Bosons of  

Standard Model and Gravity + Dark Energy
The 1 scalar, 1 pseudoscalar, and 7+7=14 of grade 4 have physical interpretation 

as 8 +half-spinors and 8 -half-spinors
The 8+28+8+8 = 52 with fixed physical interpretation form 52-dim F4. 
The remaining 256 - 8 - 28 - 8 - 8 = 204 Cl(8) Cellular Automata are not bound to any 
physical interpretation but are available to carry information. 

When Cl(16) is formed from the tensor product Cl(8) x Cl(8) the two F4 in Cl(8) 
go to 1x28 + 8x8 + 28x1 = 120 D8 BiVectors and (8+8) x (8+8) = 256 D8 Spinors 
all of which inherit clear physical interpretions 
leaving 65,536 - 120 - 256 = 65,160 Cl(16) elements available to carry information 
either in Lorentz Leech Lattice Spacetime Cells of Our Conscious Universe  
or in 40-micron Microtubules of Human Quantum Consciousness. 

All of the 120 D8 BiVectors and 128 = half of the D8 Spinors form 248-dim E8 
which has fixed physical interpretation inherited from the F4 in Cl(8) 
so 248-dim E8 and the other 128 half-Spinors are fixed structure markers in Cl(16) 
that do not carry information. 



 Raymond Aschheim (email May 2015) said:
“... An elementary CA is defined by the next value (either 0 or 1) for a cell,
depending on its ... value, and the ... value of it[s] left and of it[s] right neighbor cell
(it is one dimensional, and involve only the first neighbors, and the cell itself) ... So the
next value depends [on] 3 bits ... eight possible combination of three bits, and for
each ... combination... the next value is either zero or one. So the[re] are 256 ... CAs ...”.

Since due to Real Clifford 8-periodicity any Real Clifford Algebra Cl(8N)) can
be seen as tthe tensor product of N copies of Cl(8), any Real Clifford Algebra has
fundamental structure of Cl(8) = Cl(1,7) = 16x16 real matrix algebra
so Cellular Automata correspondence with Cl(8) means
that any Real Clifford Algebra can be described by Cellular Automata.
Therefore Clifford Algebra E8 physics can also be seen in terms of Cellular Automata.

Each initial state for a CA rule for 1-dim nearest neighbor automata is a triple
* * * in which each of the 3 * (left, middle, right) can be either 0 or 1.
Each CA rule gives one of 2 outcomes 0 or 1 for each of the 8 states

1 1 1    0 1 1    0 0 1    0 0 0
            1 0 1    0 1 0
            1 1 0    1 0 0

so there are 2^8 = 256 possible CA rules.
The 8 states correspond to the 8 vectors of the Clifford Algebra Cl(8)

The CA rule that gives 0 for all 8 states corresponds to the 1 scalar 0-vector of Cl(8)
There are 8 CA rules that give 1 for one of the 8 states and 0 for the other 7
and they correspond to the 8 vectors of Cl(8)
There are 28 CA rules that give 1 for 2 of the 8 states and 0 for the other 6
and they correspond to the 28 bivectors of Cl(8)
There are 56 CA rules that give 1 for 3 of the 8 states and 0 for the other 5
and they correspond to the 56 3-vectors of Cl(8)
There are 70 CA rules that give 1 for 4 of the 8 states and 0 for the other 4
and they correspond to the 70 4-vectors of Cl(8)
There are 56 CA rules that give 1 for 5 of the 8 states and 0 for the other 3
and they correspond to the 56 5-vectors of Cl(8)
There are 28 CA rules that give 1 for 6 of the 8 states and 0 for the other 2
and they correspond to the 28 6-vectors of Cl(8)
There are 8 CA rules that give 1 for 7 of the 8 states and 0 for the other 1
and they correspond to the 8 7-vectors of Cl(8)
There is 1 CA rule that gives 1 for all 8 states
and it corresponds to the 1 pseudo-scalar 8-vector of Cl(8)



256 Cellular Automata
1 8 28 56 70 56 28 8 1

( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )











the 16 terms in the Cl(8) primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - 
e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

correspond to 16 of the 256 Cellular Automata 











Appendix - Braids, E8, and E6 Conformal Penrose Tiling

Louis H. Kauffman in arxiv 1710.04650 said: 
“... Let Bn denote the Artin braid group on n strands ... Bn is generated by elementary 
braids { s1, ... , s(n-1) } with relations 

... the three braid generators of B4 are shown, and ... the inverse of the first generator ... 

...”.
Therefore: Braid Group B3 corresponds to the Clifford Algebra Cl(0,2) 

and to the Cayley-Dickson Quaternion Algebra H



Tao Cheng, Hua-Lin Huang, and Yuping Yang in arxiv 1510.04408 said “...  

...”.
Note that Z2^n corresponds to Braid Group B(n+1) so 

n = 1 gives B2 and Cl(0,1) and Complex Numbers and Sphere S1 = U(1)
Photons can be represented by B2 Braids

n = 2 gives B3 and Cl(0,2) and Quaternions and Sphere S3 = SU(2) 
Sundance Bilson-Thompson in hep-ph/0503213 represents SU(2) Bosons by B3 Braids

( + and - denote twists carrying Electric Charge )

and 



n = 3 gives B4 and Cl(0,3) and Octonions and Sphere S7 
Octonions and Cl(0,3) both have 1 3 3 1 graded structure 

SU(3) Color Force has 1+1 Neutral Gluons and 3+3 Colored Gluons
( R G B denote twists carrying Color Charge )

and 



n = 4 gives B5 and Cl(0,4) and Sedenions and Sphere S15 
Sedenions and Cl(0,4) both have 1 4 6 4 1 graded structure 

SU(2,2) = Spin(2,4) Conformal Gravity + Dark Energy has 15 Graviton generators 
with similar 1 4 6 4 structure ( U(2,2) has 1 4 6 4 1 )

10 = 4 + 6 for Conformal Gravity + Dark Energy Universe Expansion (blue)
4 Translations for Primordial Black Hole Dark Matter (green)

1 Dilation for Higgs Mass of Ordinary Matter (red)

The basic DE : DM : OM ratio of 10 : 4 : 1 = 0.67 : 0.27 : 0.6 
becomes, due to expansion process of Our Universe, 0.75 : 0.21 : 0.4 as of now

Sedenions have Zero Divisors of the form Spin(7) / Spin(5) = G2 / Spin(3)

12 of the 15 generators form the A3 = D3 Root Vector Polytope of SU(2,2)
3 of the 15 generators form the A3 = D3 Cartan Subalgebra

Also shown are the corresponding Elementary Cellular Automata 



Here are how all 256 Elementary Cellular Automata correspond 
to all 256 elements of the Cl(8) Real Clifford Algebra = 16x16 Real Matrices: 



n = 7 gives B8 and Cl(0,7) and 21-dim Spin(7) and S7 + Spin(7) = 28-dim D4 
and 

Cayley-Dickson 128-ons = Geoffrey Dixon’s 128D T2 = E8 / D8 
where 64D T = RxCxHxO 

128D T2 has Zero Divisors with structure related to Stiefel Manifold V(63,2) 

The 8 Strands of B8 represent 8 First-Generation Fermion Particles
( X denotes left-handed twist carrying no charge, but representing Octonion )

( right-handed massive electron and quarks emerge dynamically )

and by Triality 8 First=Generation Fermion Antipaticles
( X denotes right-handed twist carrying no charge, but representing Octonion )

( left-handed massive positron and antiquarks emerge dynamically )

and also by Triality 8D Spacetime - M4 x CP2 Kaluza-Klein 
M4 coordinates = {t,x,y,z}  CP2 coordinates = {R,G,B,X}

( Spacetime Strands have no Twist )



Fermions of Second and Third Generations have 2 or 3 Twists 
representing Pairs or Triples of Octonions

Second Generation: 

Third Generation:

Further:

2 copies of 28D D4 + 64D D8 / D4xD4 + (64+64)D /e8 / D8 = 248D E8 
that lives in Cl(0,16) = tensor product Cl(0,8) x Cl(0,8) 

for E8-Cl(16) Physics (see viXra 1602.0319)

Also:

Andre Joyal and Rose Street in Macquarie Mathematics Report NO.860081 Nov 1986 
gave diagrams for Braid Groups  B1 - B7 and structures in Braids B5-B7





Tao Cheng, Hua-Lin Huang, and Yuping Yang in arxiv 1510.04408 
gave 168 braidings such that Octonions are an Azumaya algebra 

“... Azumaya algebra is a generalization of ... algebras ... introduced in ... 1951 ...[by]... 
Goro Azumaya ...[and]... developed further ...[by]... Alexander Grothendieck ...” 
Alexander Grothendieck visited North Vietnam in late 1967 teaching mathematics to ... 
Hoang Xuan Sinh who ... earned her doctorate under Grothendieck's supervision from 
Paris Diderot University in 1975, with a handwritten thesis ... 
on ...[ gr-categories that ] ...prefigured much of the modern theory of 2-groups ...
[ such as Braid Groups ]...” (from Wikipedia)



Here is how Cl(16) = tensor product Cl(8) x Cl(8) works 
and how it was known to the builders of the Giza Pyramids and

how Cl(16) information corresponds to information in 40 micron Microtubules: 

The builders of the Two Large Giza Pyramids designed their structures to show there 
are Two Fundamental Parts of Our Universe. They were rediscovered in the 20th 
Century as the Standard Model of Electromagnetism, the Weak Force, and the Color 
Force (left pyramid) and General Relativity of Gravity + Dark Energy (right pyramid). 
Now, in the 21st Century, we can see the Standard Model as described by 120 Root 
Vectors of a 4-dim 600-cell for the left Pyramid and Gravity + Dark Energy as described 
by 120 Root Vectors of another 4-dim 600-cell for the right Pyramid which when 
combined form the 240 Root Vectors of E8. Since E8 240 contains both the Standard 
Model 120 and Gravity + Dark Energy 120 its structure shows how to build a realistic 
Lagrangian Theory of Everything that evolves with Our Universe to include the Higgs 
and Second and Third Generation Fermions. E8 Physics predicts 3 mass states for 
Higgs and for Truth Quark (most people call it the Top Quark but I prefer to call it the 
Truth Quark) and in my opinion Fermilab and the LHC have already seen indications of 
all 3 states in their 2015-2016 Run2 data at 13 TeV (almost 5 Quadrillion events).



O. P. Shcherbak in Uspekhi Mat. Nauk 43:3 (1988) 125-160 said: “... 

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 
the Ammann pattern is a quasicrystal tiling in its own right, since the Ammann lines/
planes/hyperplanes divide up space into a finite number of polytopes arranged 
quasiperiodically in a crystallographically forbidden pattern ...
While a Penrose-like tiling has the simplifying property that all the edge lengths of all the 
tiles are the same, an Ammann pattern (regarded as a tiling) has the simplifying 
property that ... all the codimension-one tile "faces" join up to form infinite unbroken 
codimension-one affine spaces ... the Ammann pattern with orientational symmetry G is 
in many ways the simplest type of quasicrystal with orientational symmetry G. In 
particular, as far as we are aware, the Ammann pattern is the only type of quasicrystal 
(with orientational order G) that can be explicitly described by a closed-form analytic 
expression. The same is true for its diffraction pattern ... 



quasicrystalline order with orientational symmetry G ... may be built up from (or 
decomposed into) 1D quasiperiodic constituents ... all of the different Ammann patterns 
(regardless of their symmetry or dimension) are described by essentially the same 
formula, so that the higher-dimension or higher-symmetry cases are no more 
complicated than the original one ... 

...
the original Penrose tiling [ Penrose STAR ] ... in 2D, with 10-fold symmetry ... 
[ corresponds to ] 
the non-crystallographic root system I^5_2 [ designated as H2 by Shcherbak ] which is 
paired with the crystallographic root system A4 ...[has ] field extension ... Q(sqrt(5)) 
...
a Penrose tiling [ can ] ... be obtained by dualizing an Ammann (penta-)grid ... 
Consider an Ammann pattern in which the Ammann planes are arrayed along the J 
different directions ... These planes slice up d-dimensional Euclidean space into open d-
dimensional regions (“cells"). To each cell, we assign a set of J integer coordinates ... 



the cell lies between the hyperplanes labelled nj and nj + 1 ... The dualization procedure 
maps each cell in the Ammann pattern to a vertex in the corresponding Penrose tiling ... 

...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08220 said “... 
The Penrose tiles also have [an]... important feature:
the two tiles can each be decorated with a certain pattern of line segments that join
together in a perfect Penrose tiling to form five infinite sets of parallel lines oriented 
along the five edges of a pentagon. The lines are spaced according to a 1D 
quasiperiodic sequence of long and short intervals called a "Fibonacci quasilattice" ... 
The five sets of 1D quasilattices collectively form an Ammann pattern 
...
a Penrose-like tiling should be regarded as the dual of a more fundamental object: 
an Ammann pattern; 
and this Ammann pattern, in turn, can be derived from the relationship between two 
naturally-paired irreducible reflection groups (which we call a "Coxeter pair") 
...
Our focus in this paper is the analysis of the 1D quasilattices that serve as the building
blocks for the Ammann patterns in higher dimensions ... 
Although our ultimate purpose is higher-dimensional quasicrystal tilings ... 
the 1D quasilattices studied here are important objects in their own right 
... 



"1D quasilattices of degree two" or "quadratic 1D quasilattices". These are 1D
quasiperiodic lattices constructed from just two intervals or “tiles” (call them L and S,
for "long" and "short"), with just two different separations between successive L’s, 
and just two different separations between successive S’s 
(the simplest possibility compatible with quasiperiodicity) ... 
... 
In a generic (non-singular) self-similar quasilattice, 
the line ... does not intersect any of the points in the lattice ...
...
we identify the subset of quadratic 1D quasilattices that are not only self-similar under 
some 2 x 2 transformation T , but are exactly s-fold self-same; 
that is, T^s maps the quasilattice xn to a new quasilattice x’n that is not merely locally-
isomorphic, but actually identical to the original quasilattice (up to an overall rescaling) 
... 
for ... the special quasi-lattice ... where the scaling factor is the “golden ratio” ... 

... which is the relevant case for ... systems with 5-fold or 10-fold [H2] order in 2D, 
some systems with icosahedral (H3) order in 3D, 
and systems with with “hyper-icosahedral” (H4) order in 4D ... 
we count the number of irreducible s-cycles ... 

... the sequences of numbers ... appear as entries in the Online Encyclopedia 



of Integer Sequences (OEIS) ... 
The first column is OEIS sequence A000045 ("Fibonacci numbers"); 
the second column is A006206 ("Number of aperiodic binary necklaces of length n 
with no subsequence 00, excluding the necklace "0") 
...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 

a Coxeter pair ... a non-crystallographic reflection group ( of lower rank ) 
has a natural crystallographic partner ( of higher rank ) ... 

The H4 ( 4D hyper-icosahedral ) tiling

Here the relevant Coxeter pair is ... { H4 , E8 }. The E8 root system has 240 roots:
all 128 vectors of the form (1=2)( +/-1 , +/-1 , +/-1 , +/-1 ,  +/-1 , +/-1 , +/-1 , +/-1 ) 
( with an even number of minus signs ),
along with all 112 vectors of the form ( +/-1 , +/-1 , 0 , 0 ,  0 , 0 , 0 , 0 ) 
( including all sign combinations and permutations of the coordinates ) ...
the 240 E8 roots project ...  to yield two copies of the 120 H4 roots 
( an inner copy and an outer copy that is longer by [ the Golden Ratio  ] ) ...
the minimal star ... is a 120-pointed star pointing towards the vertices of the 600-cell ...
the unique reflection quasilattice corresponding to H4 is the H4 root quasilattice 
(i.e. the set of all integer linear combinations of the H4 roots) ...
there is a unique 4D space group corresponding to (the unique irreducible non-
crystallographic roots system) H4  

[ The Coxeter group of H4 is of order 14,400 and contains 60 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups  ] 







...
The H3 ( 3D icosahedral ) tilings ... 

Here the relevant Coxeter pair is ... { H3 , D6 }. The D6 root system has 60 roots: 
all vectors obtained from ( +/-1 , +/-1 , 0 , 0 , 0 , 0 } by allowing all combinations of signs 
and all permutations of the coordinates ... the 60 D6 roots project to two copies of 
the 30 H3 roots ( an inner copy and an outer copy that is longer by [ the Golden Ratio ] 
... the 12 faces of the 6-cube in 6D ... are project[ed] ... to  ... the 12 vertices of 
the icosahedron in 3D 
...

[ The Coxeter group of H3 is of order 120 and contains 15 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups ]
...
the minimal star ... is a 12-pointed star pointing towards the vertices of the icosahedron 
...
[the] Ammann pattern and Penrose tiling with [ Golden Ratio (1/2)( 1 +/- sqrt(5)) ] 
scaling ... is precisely the icosahedral tiling found by Socolar and Steinhardt in [ 1986 ] 
...





The I_2^5 [ H2 ] ( 2D 10-fold ) tiling 

Here the relevant Coxeter pair is ... { I_2^5 [H2] , A4 }. The A4 root system has 20 roots: 
all vectors obtained from ( +1 , -1 , 0 , 0 } by allowing all permutations of the 
coordinates ... 

the underlying star ... points to the 5 vertices of a regular pentagon 
...
this case ... precisely recovers the original 10-fold Penrose tiling, 
with its standard Ammann decoration and inflation rule ...”.



E8 Root Vectors and E6 in Conformal Penrose Tiling 

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 

E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling. 
Mapping of the 240 E8 Root Vectors to the 72 E6 Root Vectors 

is 4 to 1 for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and 2 to 1 for 24 +  24 of E8 to 12 + 12 of E6



In arXiv 1303.2000 Maria Ramirez-Solano said: 
“...   The conformally regular pentagonal tiling of the plane ... The goal is to describe this 
tiling as a conformal substitution tiling, i.e. a tiling generated by a substitution rule with 
complex scaling factor  >  1 and a finite number of prototiles, where each prototile is 
substituted with ”extended-conformal” copies of the prototiles ... 

... We can construct a tiling ... where the tiles are ... conformally regular pentagons, and 
the tiling looks like ....

... The article ”A regular pentagonal tiling of the plane” by Philip L. Bowers and
Kenneth Stephenson in [22] gives a construction of this tiling using the theory of
circle packings on the above combinatorics. They use circle packings to impose a
natural geometry on the above combinatorics ...”.  



The central part of the tiling has 5 pentagonal sectors

Each of the 5 pentagonal sectors of the tiling contains a 2-dim projected version 
of the 8-dim E8 Root Vector structure of E8 Physics corresponding to the Complex E6 
subalgebra of Octonionic E8. The outer boundary of each sector is not a straight line but 
is curved with Conformal Symmetry and pentagonal sectors further out are conformally 
curved rather than straight-line pentagons. 

Each pentagonal sector represents the Complex part of Octonionic E8 Physics 
whose 240 E8 Root Vectors project to the 72 Root Vectors of E6 subalgebra of E8 
which 72 E6 Root Vectors have the following physical interpretation 

as shown in the following image of one of the pentagonal sectors: 



The 240 E8 Root Vectors correspond to the 72 E6 Root vectors 
by a 4 to 1 map for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and a 2 to 1 map for 24 +  24 of E8 to 12 + 12 of E6



Here are more details of the E8 Root Vector Physical interpretations: 



Connectors

In addition to the 72 E6 Root Vector tiles within a Pentagonal Sector 
there are 3 sets of 8 tiles (purple) that connect that Pentagonal Sector 
with an adjoining Pentagonal Sector. Those 3x8 = 24 tiles represent 
the Root Vectors of a D4 = Spin(8) Lie Group of rotations in the 8-dim space 
of the E8 Lattice that is projected into the plane of the Conformal Penrose Tiling, 
which give the directions of connections of the projected 240-vertex E8 Polytope 
with adjoining Polytopes of the E8 Lattice. 



Each of the 3 vertices of the Pentagonal Sector is associated with  
28 of the 72 E6 Root Vectors and 8 of the 24 Pentagonal Sector Connectors 

 in a Pentagonal Sector Vertex Configuration. 



Collared Tiles and Dynamical Systems

In arXiv 1303.2000 Maria Ramirez-Solano said:
“... A group action  is a triple (X,G, P ) composed of a topological space X , an Abelian
group G , and an action map  P : X Å~ G → X  defined by Pg  : X → X , 
which is a homeomorphism for every g ∈ G , 
and P0  = id  and Pg ◦ h  = g+h  for every g, h ∈ G .
A dynamical system  is a group action ((X, d ),G, P ), where (X, d ) is a compact
metric space called the phase space, and the group action P  is continuous. For short
we write (X,G ) instead of ((X, d ),G, P ). The study of the topological properties of
dynamical systems is called topological dynamics, and the study of the statistical
properties of dynamical systems is called ergodic theory. ...
The orbit set of a tiling T  is defined by

O (T  ) := {T  + x | x ∈ R2},
 where T  + x  := {t +x | t ∈ T } . The group R2  acts on the orbit set O (T  ) of a tiling T  by  
translation, for if T’  is in the orbit set, then so is T’  + x  for all x ∈ R2 .
The orbit set O (T  ) is equipped with a metric d  : O (T  ) x O (T  ) →  [0,∞ [ defined by
d (T, T ′ ) < 1/r  if there is x, x′ ∈ B1/r (0) such that (T − x )∩Br  (0) = (T’ − x’ )∩Br (0)
i.e. if they agree on a ball of radius r  centered at the origin up to a small wiggle ... 
The continuous hull WT  of a tiling T  is defined as 

the completion of the metric space (O (T  ), d ) 
...
The same definition of d  extends to WT  , and (WT , d ) is a metric space. The group
R2  acts also on the hull by translation, for if T’ is in WT  then so is T’ + x  for any
x ∈ R2 . ... A patch P  is a finite subset of a tiling T  . A tiling satisfies the
finite local complexity (FLC)  if for any r >  0 there are finitely many patches of
diameter less than r  up to a group of motion G , usually translation. The finite
local complexity (FLC) is also called finite pattern condition ... if a tiling T  satisfies the 
FLC condition then the metric space (WT , d ) is compact.
Hence, if a tiling T  satisfies the FLC condition, then (WT ,R2 ) is a topological
dynamical system. The action  P : WT  x R2 →  WT  given by Px (T’ ) := T’  + x  is
continuous by definition of the metric. ...”. 

In arXiv 1304.2652 Maria Ramirez-Solano said:
“...  For an aperiodic FLC Euclidean substitution tiling of the plane, there is a recipe for 
writing its continuous hull as an inverse limit ...
In [ arXiv 1303.5676 ] we constructed a compact topological space for the combinatorics 
of ”A regular pentagonal tiling of the plane”, which we call the continuous hull. 
We also constructed a substitution map on the space which turns out to be a 
homeomorphism, and so the pair given by the continuous hull and the substitution map 
yields a dynamical system. In this paper we show how we can write this dynamical 
system as another dynamical system given by an inverse limit and a right shift map ... 
If we can label the tiles of a tiling not only by their own type but by the pattern of their 
nearest neighbors, then we call such labels collared tiles ...



 ...”.

The Pentagonal Sector Vertex Configurations are Collared Tiles: 



Outer Automorphisms
Triality, Connectors, and Bohm Quantum Potential

Raymond Ascheim asked 
about physical interpretation of the remaining Tiles in a Pentagonal Sector

My view is that they are analogous to the Triality of D4 = Spin(8), 
that is, that they represent Outer Automorphisms of the E8 Physics Structure: 

The yellow Tiles are in 3-fold configurations and are directly related to Triality 
such as 
the central 3 Tiles representing Triality among the 3 Pentagonal Sector Configurations. 

The magenta Tiles represent 
isomorphisms of pairs of Pentagonal Sector Configurations 
and Connectors to pairs in adjoining Pentagonal Sectors. 

The 15+9 = 24 cyan Tiles represent the Bohm Quantum Potential in this way: 
Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.
In my view, the 24x24 states are represented by the 24 cyan tiles 
as an Outer Automorphism - type symmetry of an E8 Physics String Theory based on 
Strings being physically interpreted as World-Lines of Particles - 
see viXra 1602.0319 especially page 229 and following pages - 
and the 24x24 traceless symmetric spin-2 particle that Polchinski calls “graviton” 
is in reality the carrier of the Bohm Quantum Potential. 



Here are some more details of how the Bohm Quantum Potential works: 

In each Pentagonal Sector of the Conformal Penrose Tiling, 
the 72 dark gray E6 Root Vector tiles contain the projection of all 240 E8 Root Vectors 
(48 tiles get 4x48 = 192 E8 Root Vectors and 24 tiles get 2x24 = 48 E8 Root Vectors) 

and the 24 cyan tiles represent the 24 dimensions of the Little Group subgroup of the 
Lorentz group of 26-dim Bosonic String Theory with Strings interpreted as World-Lines 
of the Particles of E8 Physics. Joe Polchinski in “String Theory, Volume 1, An 
Introduction to the Bosonic String” said: “... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...” 
with dilaton being 24x24 trace and graviton being 24x24 traceless symmetric matrices. 
My physical interpretation differs from Polchinski’s, as I see 
the 24 x 24 traceless symmetric matrices as the carrier of Bohm Quantum Potential. 

“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

The Bohm Quantum Potential connects physical E8 Physics configurations 



with each other using Resonance. Resonance is discussed by Carver Mead in 
“Collective Electrodynamics“ ( MIT 2000 ):
"... we can build ... a resonator from ... electric dipole ... configuration[s] ...
[ such as Tubulin Dimers ] Any ... configuration ... couples to any other
on its light cone, whether past or future. ... The total phase accumulation in a ...
configuration ... is the sum of that due to its own current, and that due to currents in
other ... configurations ... far away ...
The energy in a single resonator alternates between the kinetic energy of the electrons
(inductance), and the potential energy of the electrons (capacitance). With the two
resonators coupled, the energy shifts back and forth between the two resonators in
such a way that the total energy is constant ... The conservation of energy holds despite
an arbitrary separation between the resonators ... Instead of scaling linearly with the
number of charges that take part in the motion, the momentum of a collective system
scales as the square of the number of charges! ... it is clear that collective quantum 
systems do not have a classical correspondence limit. ...”.

The Bohm Quantum Potential interacts between two Pentagonal Sectors by 
24 Bohm Carrier Tiles of one Pentagonal Sector carrying E8 Configuration Information 
and comparing it with 
24 Bohm Carrier Tiles of the Other Sector carrying E8 Configuration Information. 
If the resulting 24 x 24 Matrix shows that the two E8 Configurations are similar, 
then a Bohm Quantum Potential Resonant Connection is established. 

The Bohm Quantum Potential 24x24 Matrix is traceless because Configuration 
Resonance is sensitive to similarity rather than dilation scale 
and is symmetric because Configuration Resonance is symmetric between Sectors. 



Hydrogen Atom 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling  

The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling 

and that the Conformal Group is the symmetry group of the Hydrogen Atom.



Appendix - Tetrahedra and E8 Physics 

The simplest polyhedron in 3-dim Flat Space is the Tetrahedron.
You can combine Tetrahedra in 3-dim Flat Space but to avoid gaps in the combined 
structure you must curve 3-dim Space and effectively go to 4-dim Space 
to build 600-cell {3,3,5} polytopes two of which can be combined 
to produce the 240-polytope that leads to the 8-dim Gossett polytope of the E8 Lie 
Algebra of Cl(16)-E8 Physics whose AQFT therefore corresponds to a 4D Feynman 
Checkerboard Quantum Theory constructed with Tetrahedra-based structures.

If you do not curve the 3-dim space, there are two possibly useful structures:

Tetrahedral Clusters whose Periodicity corresponds to that of Real Clifford Algebras
giving a correspondence with the AQFT of Cl(16)-E8 Physics

QuasiCrystals and their Approximants whose phason disorder seems to be a measure
of an information deficit, and failure of equivalence, with respect to Cl(16)-E8 Physics.

The Wikipedia entry on the 600-cell says:
“... the 600-cell ... is the convex regular polytope ... ]{3,3,5}. Its boundary is composed
of 600 tetrahedral cells with 20 meeting at each vertex ... they form 1200 triangular
faces, 720 edges, and 120 vertices. The edges form 72 flat regular decagons. Each
vertex of the 600-cell is a vertex of six such decagons. ... Its vertex figure is an
icosahedron ... It has a dihedral angle of 164.48 degrees. ... 
Each cell touches, in some manner, 56 other cells.
[ 4+1 = 5 ] One cell contacts each of the four faces;

[
2x6 +5 = 17 ] two cells contact each of the six edges, but not a face;

[

10x4 +17 = 57 ] and ten cells contact each of the four vertices, but not a face or edge.

[ ] ...
This image shows the 600-cell in cell-first perspective projection into 3D. ...



... The nearest cell to the 4d viewpoint is rendered in solid color,
lying at the center of the projection image.
The cells surrounding it (sharing at least 1 vertex) are rendered in transparent yellow.

[ They are a 57G Maximal Contact Grouping ]
The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint have been culled for clarity. ...”.

Sections of 600-cell
Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), say: “...



...

... Another ... description consists of fixing a polytope cell center at the north pole ...

...”. 

At the north pole and its antipodal south pole are 
Maximal Contact Groupings ( 57G ) with 4+4+6+12 = 26 vertices. 





120 E8 Root Vectors of 600-cell for M4 and Gravity + Dark Energy





120 E8 Root Vectors of 600-cell for CP2 and Standard Model



The 57G - 600-cell - 240 E8 construction with tetrahedra requires
the initial flat 3-dim space to be curved

What happens if you require the 3-dim space to remain flat ?
If you construct with (exactly regular) tetrahedra in 3-dim space that remains flat that is
like making a tetrahedral dense packing of flat 3-dim space.
The densest such packing now known is described by Chen, Engel, and Glotzer in
arXiv 1001.0586 :
“... We present the densest known packing of regular tetrahedra with density Phi =
4000 / 4671 = 0.856347 ...

... The dimer structures are remarkable in the relative simplicity of the 4-tetrahedron
unit cell as compared to the 82-tetrahedron unit cell of the quasicrystal approximant,
whose density is only slightly less than that of the densest dimer packing.
The dodecagonal quasicrystal is the only ordered phase observed to form from
random initial configurations of large collections of tetrahedra at moderate densities.
It is thus interesting to note that for some certain values of N, when the small systems
do not form the dimer lattice packing, they instead prefer clusters (motifs) present in
the quasicrystal and its approximant, predominantly pentagonal dipyramids. This
suggests that the two types of packings - the dimer crystal and the quasicrystal/
approximant - may compete, raising interesting questions about
the relative stability of the two very different structures at finite pressure. ...”.



If you regard a Tetrahedron as a pair of Binary Dipoles

then the Chen - Engel - Glotzer high ( 0.85+) density configurations have 
the same 8-periodicity property as the Real Clifford Algebras:

The Binary Pair of one Tetrahedron corresponds to the Cl(2) Real Clifford Algebra,
isomorphic to the Quaternions, with graded strucure 1+2+1.
The 4 Binary Pairs of 4 Tetrahedra (2 Dimers) correspond to Cl(2x4) = Cl(8).

The Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters would correspond to

the same generalized Hyperfinite II1 von Neumann factor of Cl(16)-E8 Physics
that gives a natural Algebraic Quantum Field Theory structure.



Geometrically E8 = Cl(16) half-spinors + Cl(16) BiVectors 

represents Cl(8) Clifford Algebra Vectors and Half-Spinors

represents Cl(16) Vectors

represents Cl(16) half-spinors



What about the QuasiCrystal / approximant in flat 3-dim space ?

Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in arXiv
1012.5138 say: “... a fluid of hard tetrahedra undergoes a first-order phase transition to
a dodecagonal quasicrystal,
which can be compressed to a packing fraction of φ = 0.8324. By compressing a
crystalline approximant of the quasicrystal, the highest packing fraction we obtain is φ
= 0.8503.
...
To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with
4096 tetrahedra. ... The large system undergoes a first order transition on
compression of the fluid phase and forms a quasicrystal. ...

... the quasicrystal consists of a periodic stack of corrugated layers ... Recurring motifs
are rings of twelve tetrahedra that are stacked periodically to form “logs”...

... Perfect quasicrystals are aperiodic while extending to infinity; they therefore cannot
be realized in experiments or simulations, which are, by necessity, finite. ...
Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings.



The dodecagonal approximant with the smallest unit cell (space group ) has 82
tetrahedra ...

... At each vertex we see the logs of twelve-member rings (shown in red) capped by
single PDs (green). The logs pack well into squares and triangles with additional,
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

...”.

The QuasiCrystal approximant is not as dense as the 4N Tetra Cluster packing,
so I do not think it is as useful for fundamental physics as the 4N Tetra packing.

The true QuasiCrystal is less dense than the QuasiCrystal approximant, so I
regard it as being less useful for fundamental physics. However,
as Sadoc and Mosseri say in their book “Geometrical Frustration” (Cambridge 2005)
“... quasiperiodic structures [can be] derived from the eight-dimensional lattice E8. ...
... using the cut and project method, it is possible to generate a four-dimensional 
quasicrystal having the symmetry of the [600-cell] polytope {3,3,5} ... a shell-by-shell 
analysis ... recalls in some respects ... the Fibonacci chain ...

 ...





The relationship between QuasiCrystals and QuasiCrystal approximants is
discussed by An Pang Tsai in an IOP review “Icosahedral clusters, icosahedral order
and stability of quasicrystals - a view of metallurgy”:
“... we overview the stability of quasicrystals ... in relation to phason disorder ...
the phonon variable leads to long wavelength and low energy distortion of crystals, the
phason variable in quasicrystals leads to a ... type of distortion ...
Let a two-dimensional lattice points sit at the corners of squares in a grid.
... a strip with a slope of an irrational number ... golden mean ... is ... a Fibonacci
sequence and is exactly a one-dimensional quasicrystal ...
... [if] the slope of the strip is ... a rational number ...[it]... is a periodic sequence ...
[and]... is called an approximant ...
in the approximant where the sequence changes by a flip ... This flip is called phason
flip ... a flipping of tiles in two-dimensions or three-dimensions ...

... ‘phason strain’ ... is the characteristic disorder for quasicrystals
but does not exist in crystals ...
a fully annealed stable iQc [icosahedral quasicrystal]... 
is almost free of phason disorder ...”.
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Appendix - Feynman Checkerboard Quantum Theory

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), in 
chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:

red Down Quark               red Up Quark          .           
green Down Quark   Electron    green Up Quark

            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8



Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not an 
independent Octonion Integral Domain.

If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 

D8 Lattice is transformed to D4g + D4sm 

( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )

so 

E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm

D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm



Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) (Chapter 4, eq. 49) 
give equations for the number of vertices N(m) in the m-th layer 
of the D+4 HyperDiamond lattice where d is a divisor ( including 1 and m ) of m:
for m odd: N(m) = 8 SUM(d|m) d      for m even: N(m) = 24 SUM(d|m, d odd) d
Here are the numbers of vertices in some of the layers of the D4+ lattice. 
The even-numbered layers correspond to the even D4 sublattice:
m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8

First Stage of 4D Feynman Checkerboard:
D+4g vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k} 

where 4-dim 1,i,j,k are descendants of 8-dim 1,i,j,k
to be used as 4D Feynman Checkerboard Primary Links representing the 
4-dim M4 Physical SpaceTime of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4g vertices have 24-cell 24 next-nearest neighbors representing the 
12 Conformal Gravitons (Root Vectors of U(2,2) and 
12 Ghosts of Standard Model Gauge Bosons 
that live on the nearest-neighbor links and represent 24 of 600-cell vertices. 

D+4g vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 M4 Physical SpaceTime components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

From each vertex of the 4D Feynman Checkerboard the First Stage 
uses a Triad of Quantum Choice Vectors. 



Second Stage of 4D Feynman Checkerboard: 

D+4sm vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k}
where 4-dim 1,i,j,k are descendants of 8-dim E,I,J,K 

to be used as 4D Feynman Checkerboard Secondary Links representing the 
4-dim CP2 Internal Symmetry Space of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4sm vertices have 24-cell 24 next-nearest neighbors representing the 
12 Standard Model Gauge Bosons and 
12 Ghosts of Conformal Gravitons (Root Vectors of U(2,2)
that live on the nearest-neighbor links and represent 24 of 600-cell vertices.

D+4sm vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 CP2 Internal Symmetry Space components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

 From each vertex of the 4D Feynman Checkerboard the Second Stage 
uses a second Triad of Quantum Choice Vectors.

A significant consequence of using two Triads of Quantum Choice Vectors 
is the emergence of Second and Third Generation Fermions. 

In my earlier paper (arXiv quant-ph/9503015 ) I used a simpler version of 4D 
Feynman Checkerboard which is useful for showing consistency with the Dirac 
equation using the following approach: The Feynman Checkerboard in 1+3 SpaceTime 
dimensions reproduces the Dirac equation, using work of Urs Schreiber and George 
Raetz. ( See my paper at CERN-CDS-EXT-2004-030 ) A very nice feature of the George 
Raetz web site is its illustrations, which include an image of a vertex of a 1+1 
dimensional Feynman Checkerboard

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm


and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


Urs Schreiber wrote on the subject: 

Re: Physically understanding the Dirac equation and 4D 

in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) 
and again on 2002-04-10 19:03:09 PST as found on the web page 
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html 

and the following are excerpts from those posts:

"... I know ... the ... lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... 
and 
I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, 
and that I did not find any proof that it does. 

Actually, I seem to have convinced myself that it does not, 
but 
I may of course be quite wrong. 

I therefore take this opportunity to state my understanding of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction: The 
starting point is the observation that the left |-> and right |+> going states of the 1+1 dim 
checkerboard model can be labeled by complex numbers

|-> ---> (1 + i)
|+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps components:

(-i) (1 + i)/2 = (1 - i)/2
(-i) (1 - i)/2 = (1 + i)/2 .  

http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/quant-ph/9503015


Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = 
= sum over all possible paths of product over all steps of one path of -i eps m 
(if change of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. 
To generalize this to higher dimensions, more square roots of -1 are added, 
which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, are 
now generalized to four states identified with the following quaternions 
(which can be identified with vectors in M^4 indicating the direction in which a given 
path is heading at one instant of time):
(1 + i + j + k) (1 + i - j - k) (1 - i + j - k) (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra 
(meaning that applying i,j, or k from the left on any linear combination of these four 
states gives another linear combination of these four states). 
Hence, 
now i,j,k are considered as "generators" of kinks in three spatial dimensions 
and the above summing prescription naturally generalizes to
phi = sum over all possible paths of product over all steps of one path of 
-i eps m (if change of direction after this step generated by i)
-j eps m (if change of direction after this step generated by j)
-k eps m (if change of direction after this step generated by k)
1 (otherwise)
The physical amplitude is taken to be
A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. 

But if it is to describe real fermions propagating in physical spacetime, this generalized 
path-sum has to reproduce the propagator obtained from the Dirac equation in 1+3 
dimensions, which we know to correctly describe these fermions. Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk", found at 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , 
which is mostly new to me. ... 

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


I am posting this in order to make a suggestion for a more radical modification 
... 
[The]... equation ... DQ = (iE)Q ... is not covariant. 
That is because of that quaternion E sitting on the left of the spinor Q 
in the rhs of [the] equation ... . 
The Dirac operator D is covariant, 
but the unit quaternion E on the rhs refers to a specific frame. 
Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.
This problem disappears 
when the unit quaternion E is brought to the *right* of the spinor Q.
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
(See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ).
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, 
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out 
in which particular representation we are actually working here.
In an attempt to address these issues, I now redo the steps presented on 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
with some suitable modifications to arrive at the correct Dirac-Lanczos equation 
(this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space 
generated by a unit cell spanned by the four (Clifford) vectors

r = (y0 + y1 + y2 + y3)/2 g = (y0 + y1 - y2 - y3)/2 b = 
= (y0 - y1 + y2 - y3)/2 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)

This is Tony Smith's "hyper diamond".

(Note that I use Clifford vectors instead of quaternions.)
Now consider a "Clifford algebra-weighted" random walk along the edges of this lattice,
which is described by four Clifford valued "amplitudes": Kr, Kg, Kb, Ky and
such that
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
@b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2) 
@y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


(This is geometrically motivated. The generators on the rhs are those that rotate the unit 
vectors corresponding to the amplitudes into each other. "k" is some constant.) 

Note that I multiply the amplitudes from the *right* by the generators of rotation, instead 
of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q
Q = Q' (1+y0)(1+iE)/4
E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) with
Kr = r Q Kg = g Q Kb = b Q Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, 
as I understand it, the central idea.
But note that I have here modified it on the technical side:

Q is explicitly an algebraic Clifford spinor in a definite minial left ideal,

E squares to -1, not to +1,

and the Ki are obtained from Q by premultiplying with the Clifford basis vectors defined 
above.

Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations:

(r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E
The left hand side is immediate.
To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation,
the algebraic version of the equation describing the free relativistic electron.

The left hand side is the flat Dirac operator r @r + g @g + b @b + y @y = ym @m
and
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term i mc / hbar Q.
As usual, there are a multitude of ways to rewrite this.
If one wants to emphasize biquaternions then
premultiplying everything with y0 and
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above)
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site:



The factor E on the right hand side of the equation is no longer a nuisance 
but a necessity.

Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified,
the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions.
In fact, one may easily check that for 1+1 dimensions the above scheme reproduces the 
Feynman model.

While I enjoy this, there is still some scepticism in order
as long as a central questions remains to be clarified:

How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure,
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice
also solves the Dirac equation.

But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".

My proposal to answer the question raised by Urs Schreiber
Does every solution of the Dirac equation 

also describe a HyperDiamond Feynman Checkerboard random walk?
uses symmetry.

The hyperdiamond random walk transformations 
include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing,
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".

Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce 

the correct Dirac equation. 



Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/022086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1).
Special kinds of Clifford-analytic automorphic forms associated to the different choices 
of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and 
formulas together with Hardy spaces and Plemelj projection operators for Lp spaces of 
hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic 
functions.
Such functions are covariant under ... conformal or .... Mobius transformations acting 
over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:
"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2).
Take U to be the 4-dimensional non-unitary representation in which the generators of G 
are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise 
13.6.4.1.
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1,
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. 
A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press (1995), 
at pages 823-836, said:
"... by passing to a four-dimensional conformal space ...
a ... greater symmetry of ... equations of physics ... is shown up, and their invariance 
under a wider group is demonstrated. ...
The spin wave equation ... seems to be the only
simple conformally invariant wave equation involving the spin matrices. ... This equation 
is equivalent to the usual wave equation for the electron, except ...[that it is multiplied 
by]... the factor (1 + alpha_5) ,
which introduces a degeneracy. ...".



 
Here are some comments on Lorentz Invariance based on D4 Lattice properties: 

The D4 lattice nearest neighbor vertex figure, the 24-cell, 
is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.
Fermions move from vertex to vertex along links.
Gauge bosons are on links between two vertices, and so can also be considered as 
moving from vertex to vertex along links.
The only way a translation or rotation can be physically defined is by a series of 
movements of a particle along links.
A TRANSLATION is defined as a series of movements of a particle along links, 
each of which is 
the CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.
An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, 
is defined with respect to a given origin as a series of movements of a particle 
along links among vertices ALL of which 
are in the SET OF LAYERS LYING WITHIN D of norm (distance^2) R from the origin, 
that is, 
the SET OF LAYERS LYING BETWEEN norm R-D and norm R+D from the origin.
Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the 
reference that I have most used for studying lattices in detail.
(Conway and Sloane define the norm of a vector x to be its squared length xx.)
In the D4 lattice of integral quaternions,
layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.
Also (this only holds for real, complex, quaternionic, or octonionic lattices), 
K(m) = N(m)/24 is multiplicative, 
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).
The multiplicative property implies that:
K(2^a) = K(2) = 1 (for a greater than 0) and
K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).
So, 
for the D4 lattice,
there is always an arbitrarily large layer (norm xx = 2^a, for some large a) 
with exactly 24 vertices, and
there is always an arbitrarily large layer(norm xx = P, for some large prime P) 
with 24(P+1) vertices (note that Mersenne primes are adjacent to powers of 2), 
and
given a prime number P whose layer is within D of the origin, 
which layer has N vertices, 
there is a layer kP with at least N vertices within D of any other given layer in D4.
Some examples I have used are chosen so that 
the 2^a layer adjoins the prime 2^a +/- 1 layer.



Notation in the following table is based on the minimal norm of the D4 Lattice being 1.
This is the second definition (equation 90) of the D4 Lattice in 
Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd ed., by Conway and Sloane (Springer 1999) 
who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1



Appendix - Quaternion Hurwitz Shells - Primes and Powers of 2 

Conway and Smith, in “On Quaternions and Octonions” said: 
“... 5.1 The Hurwitz Integral Quaternions  ... Hurwitz ... found a ... definition ... that 
a+bi+cj+dk is a Hurwitz integer just if either all of a, b, c, d are in Z or all are in Z + 1/2 
... A prime Hurwitz integer P is one whose norm is a rational prime p. 
Analogously to the fact that p = p x 1 and p = 1 x p are the only ways p is the product of 
two rational primes, its only factorizations into two Hurwitz integers must have the form 
P = P' x U and P = V x P", where N(P) = N(P") = p and N(U) = N(V) = 1. 
So, we must ... study the Hurwitz units ... the Hurwitz integers of norm 1. 
                Theorem 1. There are precisely 24 Hurwitz units, namely 
the eight Lipschitz units +1, ±i, ±j, ±k, and the 16 others ±1/2 ± (1/2)i ± (1/2)j ± (1/2)k
... 
if P is a Hurwitz prime, then its only factorizations as a product of two Hurwitz integers 
are P = P U^(-1) x U and P = V x V^(-1) P as U and V run over the 24 Hurwitz units 
... Theorem 3. Each rational prime p 
admits at least one quaternionic factorization p = P0 P0           ...”.

Hurwitz quaternions whose (square) norm is rational prime 
are prime quaternions and there are no other prime quaternions. 
In particular, over the quaternions, no rational primes are prime.

The Hurwitz Integral Quaternions form the D4+ Lattice = Z4 Lattice that contains as a 
sublattice the D4 Lattice of the D4 Lie Algebra. 

An integer N is a Power of 2 
if and only if 

the D4+ Lattice sphere of radius N contains 24 D4+ Lattice vertices. 

An integer N is a Rational Prime 
if and only if 

the D4+ Lattice sphere of radius N contains 8 (1+N) D4+ Lattice vertices. 

The number of vertices of a Lattice on a sphere of given radius 
is described by the theta series of that lattice. 



Conway and Sloane, in “Sphere Packings, Lattices, and Groups” said: 
“... 

... The lattice Dn ... is ... the checkerboard lattice ... Theta series ...



... 
... The four-dimensional lattice D4 ... theta series ...

... ... we define Dn+ = Dn u ([1]+Dn) ... 
Dn+ is a lattice packing if and only if n is even ... D4+ = Z4 ... 

the theta series is  ...

  ...



 
...

...



...

...”.

theta series of lattice Z^4 = D4+ = 
= Number of ways of writing n as sum of 4 squares = 

= Sloane OEIS A000118

The green 24 numbers correspond to powers of 2 
(2,4,8,16,32) 

The red numbers correspond to primes beyond 2 
(3,5,7,11,13,17,19,23,29,31,37,41,43,47,53)

  1,   8, 24, 
 32,  24,  
 48,  96, 64,   24, 
104, 144, 96,   96, 112, 192, 192,  24, 
144, 312, 160, 144, 256, 288, 192,  96, 248, 336, 320, 192, 
240, 576, 256,  24, 
384, 432, 384, 312, 304, 480, 448, 144, 336, 768, 352, 288, 
624, 576, 384, 96, 456, 744, 576, 336, 432, 960, 576, 192



The D4+ Lattice lives in 4-dim Euclidean space and is made up of shells 
each of which is a set of vertices on a 3-sphere S3. 

Two ways to subdivide the S3 are 
( images from members.home.nl/fg.marcelis/24-cell.htm )

First, into 8 3-dim cube cells as a Tesseract Hypercube 

The D4+ Lattice shell of radius 3 has ( 1 + 3 ) x 8 = 32 vertices. 
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the 3 steps in the radius of the S3 of radius 3. 



For all prime numbers p, and only for those numbers, 
the D4+ Lattice shell of radius p has ( 1 + p ) x 8 vertices.
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the p steps in the radius of the S3 of radius p 
where p is a prime number. This is a geometric characterization of prime numbers 
relating the radius of the 3-sphere S3 with the number of vertices on the S3. 
Second, into 24 3-dim octahedron cells as a 24-cell. A 24-cell can be constructed from a 
Tessaract hypercube with 8 additional vertices, one at the center of each cube cell, 
by connecting pairs of additional vertices to the 4 vertices of the common face squares 
of each cube cell, producing 24 octahedron cells and 8+16 = 24 vertices of the 24-cell.

This produces a series of S3 shells of radius p x 2^n (for prime p) each having ( 1 + p ) 
x 24 vertices. The D4+ Lattice shell of radius 2 has the 24 vertices of a 24-cell.

They can dually be considered to be the centers of each of the 24 octahedron cells. 
For all S3 of radius 2^n for any n (i.e., for all radii that are powers of 2) the D4+ Lattice 
shell of radius 2^n has 24 vertices. This is a geometric characterization of powers of 
2 relating the radius of the 3-sphere S3 with the number of vertices on the S3.



Here are the numbers of vertices in the first 45 shells of the D4+ lattice. 
Red S3 shells have prime radius. Green S3 shells have power-of-2 radius. 

Purple S3 shells have prime x power-of-2 radius. 

m = radius of shell              N(m) = no. vertices in shell of radius m 
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =  ( 1 + 2 ) x 8 = 1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8



Clifford Algebras have dimension Powers of 2. 

The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) --> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein



Through Cl(0,16) the sequence is in Clifford Algebras whose Vectors are Powers of 2 
so that the D4 lattice spheres of Radius = Vector Dim contain 24 vertices
The 24-cell has 24 vertices

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(0,24), the Vectors have a Factor of 3 
so that 
the D4 lattice sphere of Radius = Vector Dim = 24 contains (1+3)x24 = 96 vertices 
The 24-cell has 96 edges. 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(1,25), the Vectors have a Factor of 13 
so that 
the D4 lattice sphere of Radius = Vector Dim = 26 contains (1+13)x24 = 336 vertices 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )

13 is the only number between 5 and 89 that is both Prime and Fibonacci. 
The 14 trees correspond to the 14 sections of the Klein Configuration. 

Klein Configuration represents group SL(2,7) with 336 elements. 
SL(2,7) is double cover of simple Klein Quartic symmetry group PSL(2,7) = SL(3,2)
Klein Configuration has central 14-gon, and so 14 slices. 
Each slice has 24 triangles.



Prime Powers of 2 sequence = Sloane OEIS A036378
n=0: 2^1 = 2 has 1 prime
2,

n=1: 2^2 = 4 has 1 prime
3, 

n=2: 2^3 = 8 has 2 primes
5, 7, 

n=3: 2^4 = 16 has 2 primes
11, 13, 

n=4: 2^5 = 32 has 5 primes
17, 19, 23, 29, 31, 

n=5: 2^6 = 64 has 7 primes
37, 41, 43, 47, 53, 59, 61, 

n=6: 2^7 = 128 has 13 primes
67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 127, 

n=7: 2^8 = 256 has 23 primes
131, 137, 139, 149, 151, 157, 163, 167, 173, 179, 181, 191, 193, 197, 199, 
211, 223, 227, 229, 233, 239, 241, 251, 

n=8: 2^9 = 512 has 43 primes 
257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317, 331, 337, 347, 
349, 353, 359, 367, 373, 379, 383, 389, 397, 401, 409, 419, 421, 431, 433, 
439, 443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 503, 509, 

n=9: 2^10 = 1024 has 75 primes
521, 523, 541, 547, 557, 563, 569, 571, 577, 587, 593, 599, 601, 607, 613, 
617, 619, 631, 641, 643, 647, 653, 659, 661, 673, 677, 683, 691, 701, 709, 
719, 727, 733, 739, 743, 751, 757, 761, 769, 773, 787, 797, 809, 811, 821, 
823, 827, 829, 839, 853, 857, 859, 863, 877, 881, 883, 887, 907, 911, 919, 
929, 937, 941, 947, 953, 967, 971, 977, 983, 991, 997, 1009, 1013, 1019, 1021

n=10: 2^11 = 2048 has 137 primes 
                 1031   1033   1039   1049   1051   1061   1063   1069 
   1087   1091   1093   1097   1103   1109   1117   1123   1129   1151 
   1153   1163   1171   1181   1187   1193   1201   1213   1217   1223 
   1229   1231   1237   1249   1259   1277   1279   1283   1289   1291 
   1297   1301   1303   1307   1319   1321   1327   1361   1367   1373 
   1381   1399   1409   1423   1427   1429   1433   1439   1447   1451 
   1453   1459   1471   1481   1483   1487   1489   1493   1499   1511 
   1523   1531   1543   1549   1553   1559   1567   1571   1579   1583 
   1597   1601   1607   1609   1613   1619   1621   1627   1637   1657 
   1663   1667   1669   1693   1697   1699   1709   1721   1723   1733 
   1741   1747   1753   1759   1777   1783   1787   1789   1801   1811 
   1823   1831   1847   1861   1867   1871   1873   1877   1879   1889 
   1901   1907   1913   1931   1933   1949   1951   1973   1979   1987 
   1993   1997   1999   2003   2011   2017   2027   2029   2039



Prime Powers of 2 sequence = Sloane OEIS A036378 

Number of primes p between powers of 2, 2^n < p < 2^(n+1)
is 

1, 1, 2, 2, 5, 7, 13, 23, 43, 75, 137, 255, 464, 872, 1612, 
3030, 5709, 10749, 20390, 38635, 73586, 140336, 268216, 513708, 
985818, 1894120, 3645744, 7027290, 13561907, 26207278, 50697537, 
98182656, 190335585, 369323305, 717267168, 1394192236 ...



Conway and Smith, in “On Quaternions and Octonions” said:
“... algebraists take "integer" to mean member of what's called a maximal order ... 
those octonions for which all the coordinates are ordinary integers ... 
we call ... the Gravesian octaves or integers. 
... Theorem 1. The orders containing the Gravesian integers 
are precisely the 16 integer systems ...
an octonion a whose coordinates are in (1/2) Z ...[and]... are not also in Z 
form what we shall call the halving-set ... introduce the notation ... 

... We can specify one of the 16 systems by saying just which the halving-sets sets are. 
The multiplicative structure of the octonions already involves a distinguished family of 
quadruplets, namely those that correspond to quaternion subalgebras, together with 
their complements. These, ...[and]... the empty and full sets, we call the sixteen oo-sets: 

... An octonion whose halving-set is an oo-set we call an "oo-integer" ...

... or "Kirmse integer" ...[which]... are not multiplicatively closed. ... 



define the n-sets and n-integers (n = by interchanging oo with n in the definition of oo-
sets and oc-integers ... with outer n-sets in bold ... 

... The n-integers are multiplicatively closed for each n = 0,...,6. ...
The seven systems are ... isomorphic ...

the 0-integers ... halving-sets are

... 
The resulting systems are seven of the sixteen orders ... the seven maximal ones ... 
The intersections of pairs of these, which are also the intersections of certain triples, 
yield the seven "double Hurwitzian" systems. (The halving-sets 0, S2, oc124, 0356 for 
the typical one of these show that it is obtained by Dickson doubling from a Hurwitzian 
ring of quaternions.) The intersection of all seven maximal systems, which is equally the 
intersection of any two of the double Hurwitzian systems, we call the Kleinian octaves, 
since they can be obtained from Graves's integer octaves by adjoining 
(1/2) ( 1 + i0 + ... + (1/2) ( 1 + sqrt(-7) ), + i6 ), which ... is a "Kleinian" integer ... 
...

the number of vectors in E8 of norm 2n > 0 
is 240 times the sum of the cubes of the divisors of n

...



a primitive octavian integer p of norm mn has precisely 
240 left-hand divisors of norm m 
and 240 right-hand divisors of norm n, 
each set geometrically similar to the 240 units of O8 ... 
This result is analogous to the result ... for the Hurwitz integers, except that in O8, 
the factorizations are not unique "up to unit-migration" in view of the lack of associativity  
... the set of left-hand divisors of a given octavian integer is geometrically similar to the 
set of all octavian integers of a certain norm 
... 
Theorem 7. The number of factorizations of a primitive octavian, 

say Q = (( P1 P2 ) ( P3 (P4 ... Pk ))), 
modelled on a given factorization of its norm is 240^(k-1) . 
Moreover, if all but Pi and Pj are fixed, 
then the sets of values for Pi and Pj are geometrically similar to the set of 240 units. ...”. 



Appendix - Renormalization, NCG, and Tquark mass states 

Truth Quark Mass from Renormalization to Planck Mass
Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 said: 
“... there are Higgs boson self-energy graphs involving gravitons such as fig 1. 

This graph ceases to make sense at some scale /\ where our understanding of gravity 
breaks down, but its contribution from momenta below /\ can be estimated as 

/\^4 / M_Planck^2 . 
Unless /\ is far below the Planck scale (i.e. /\  < 10^(-9) M_Planck), 
this is much larger than the actual Higgs mass. 
The contribution of fig. 1 must ... be canceled very precisely against a bare mass 
...
The idea of driving SU(2) x U(1) symmetry breaking via a heavy quark Yukawa
has been used in ...  preprints by Ibanez and Ellis et al. discussing the need to include 
radiative corrections ... and observing that a large top quark Yukawa would drive 
SU(2)x U(1) breaking. Ibanez has also derived the same renormalization group 
equations which we give ...



...

...”.
125 GeV is in the range of the 130 GeV Light Truth Quark of E8 Physics.

Rabindra Mohapatra in Unification and Supersymmetry Third Edition (Springer 2003, 1992, 1986) said: 
“...  Alvarez-Gaume, Polchinski, and Wise ... note that the effective potential ... has been defined at the 
Planck scale ... To study their behavior at lower energies the parameters must be extrapolated down to 
the TeV scale. Since the nature of the extrapolation is determined by radiative corrections, the various 
parameters ... will change from their values at the Planck scale ...  If the process of extrapolation makes 
the (mass)^2  of the Higgs ... negative, then ... it will give rise to electroweak symmetry breaking ... 
It is ... possible to write the renormalization group equations for the various parameters in order to study 
their  extrapolation from the Planck mass down to the TeV scale ... 
for only SU(2)L x U(1) to occur ... mt lies in the range 100 GeV≤ mt ≤  190 GeV 
...
a ... scheme for dynamical electroweak symmetry breaking has been proposed, 
based on the idea ...[ of ]... top-quark condensates ...
The question of the dynamical breaking of this symmetry by the formation 
of < t_L , t_R > condensate can be studied in a manner identical to that used by
Nambu and Jona-Lasino in their classic paper on the application of the BCS model to particle physics. 
Working in the bubble approximation, one can convince oneself that, 

for M^2 <  N_c /\^2 /  8 pi^2
... t tbar condensate forms and electroweak symmetry is broken.
To get quantitative prediction from this we follow the procedure of Bardeen, Hill, and Lindner ...  We see 
that the low-energy theory looks exactly like the standard model ... 
studies of the renormalization group evolution of coupling constants in the standard model ... have 
established that, regardless of what the numerical values of λ  and h  
at μ  = Λ are, they go to an almost fixed point at low energies ... 
for the  idea of the t tbar condensates to be useful, the t-quark must be heavy. 
 In fact ... we must have mt >  95 GeV ... 
one can predict mt  and mH , as a function of Λ. As Λ increases, mt  goes down; 
but if we keep Λ ≤ MPl , we get mt ≥∼ 250 GeV in the minimal model ...”.

Froggatt in hep-ph/0307138 says “... the top quark mass might be determined dynamically as an infrared 
fixed point of the renormalization group equations ... The renormalization group equation for the Higgs 
self-coupling ... similarly focuses ... toward a quasifixed point value, leading to the SM  fixed point 
predictions for the running top quark and Higgs masses: mt = 225 GeV and mH = 250 GeV ...”. 



NCG and 130 GeV Tquark Light Mass State

Connes has constructed a realistic physics model in 4-dim spacetime 
based on NonCommutative Geometry (NCG) of M x F
where M = 4-dim spacetime and F = C x H x M3(C) 
and C = Complex Numbers, H = Quaternions, and M3(C) = 3x3 Complex Matrices. 

E8 has been used as a basis for physics models such as those 
by Lisi ( arXiv 1506.08073 ) and Smith ( viXra  1508.0157 ) so the purpose 
of this paper is to show a connection between Connes NCG Physics and E8. 

Connes NCG is described by van den Dungen and van Suijlekom in arXiv 1204.0328 
where they say: “... this review article is to present 
the applications of Connes' noncommutative geometry to elementary particle physics. 
...
 the noncommutative description of the Standard Model does not require the 
introduction of extra spacetime dimensions, 
its construction is very much like the original Kaluza-Klein theories. 
In fact, one starts with a product M x F of ordinary four-dimensional spacetime M  
with an internal space F  which is to describe the gauge content of the theory. 
Of course, spacetime itself still describesmthe gravitational part. 
The main difference with Kaluza-Klein theories is that the additional space is a 
discrete ... space whose structure is described by a ... noncommutative algebra ...
This is very much like the description of spacetime M  
by its coordinate functions as usual in General Relativity, 
which form an algebra under pointwise multiplication: 

( x^mu x^nu )(p) = x^mu(p)  x^nu(p)
 Such commutative relations are secretly used in any physics textbook. 
However, for a discrete space, ... propose to describe F  by matrices ... 
yielding a much richer internal (algebraic) structure ... 
one can also describe a metric on F  in terms of algebraic data, 
so that we can fully describe the geometrical structure of M x F . 
This type of noncommutative manifolds are called almost-commutative (AC) 
...
Given an AC manifold M x F ...  the group of diffeomorphisms ... generalized to such 
noncommutative spaces combines ordinary diffeomorphisms of M  with gauge 
symmetries ... we obtain a combination of general coordinate transformations on M
 with the respective groups ... U(1) x SU(2) x SU(3) ...[whose]... finite space is ... 

internal space F ...[ = ]... C x H x M3(C) 
... to construct a Lagrangian from the geometry of M x F . This is accomplished by ...  
a simple counting of the eigenvalues of a Dirac operator on M x F  
which are lower than a cutoff /\ ... we derive local formulas (integrals of Lagrangians)
... using heat kernel methods ... 
The fermionic action is given as usual by an inner product. 
The Lagrangians that one obtains in this way ... are the right ones, 
and in addition minimally coupled to gravity. 



This is unification with gravity of ... the full Standard Model. ... 
We study conformal invariance ... with particular emphasis on the Higgs mechanism 
coupled to the gravitational background 
...
the Lagrangian derived ... from the relevant noncommutative space is not just the 
Standard Model Lagrangian, but it implies that there are relations between some of the 
Standard Model couplings and masses 
... 
If we would assume that the mass of the top quark is much larger than all other fermion 
masses, we may neglect the other fermion masses. In that case ...

m_top <  sqrt(8/3) Mw [ = sqrt(8/3) 80 = 130 GeV ]
...
we shall evaluate the renormalization group equations (RGEs) for the Standard Model 
from ordinary energies up to the ... GUT ... unification scale ...

The scale /\12 ... is given by ... 1.03 x 10^13 GeV ... 
The [scale] /\23 is given by ... 9.92 x 10^16 GeV ... 

we have ... included the simple case wherewe ignore the Yukawa coupling of the tau-
neutrino 
[ as is realistic with no neutrino see-saw mechanism ] ... Numerical results [ are ]... 

/\gut (10^16 GeV) ... m_top (GeV) 186.0 ... m_h (GeV) 188.1 ... 

/\gut (10^13 GeV) ... m_top (GeV) 183.2 ... m_h (GeV) 188.3 ...”.

If you do a naive extrapolation down to the Higgs VeV 250 GeV energy scale where the 
compositeness  of a Higgs as Tquark condensate system might become evident (the 
Non-perturbativity Boundary) 

/\comp (250 GeV) ... m_top (GeV) 173.2 ... m_h (GeV) 189 

so the naively extrapolated 
NCG masses for the Tquark-Higgs Middle Mass States are consistent 

with those of the E8 model of Smith ( viXra  1508.0157 )

Further, 
the Basic Ground State NCG Tquark mass of 130 GeV is consistent 

with that of the E8 model of Smith ( viXra  1508.0157 )



Here is a chart showing the 3 Mass States of the Smith E8 model ( viXra  1508.0157 ): 
the green dot in the Stable region (green) has the 130 GeV Tquark mass state 
that is also calculated by NCG; the cyan dot on the Non-perturbativity Boundary has 
the 173 GeV Tquark and 189 GeV Higgs mass states that are also calculated by NCG; 
I have not seen where NCG may or may not calculate High-Mass (220 and 250 GeV) 
Tquark and Higgs mass states indicated by the magenta dot at the Critical Point. 



Structure of M and F of NCG

The M of NCG is 4-dim Spacetime, a discrete version of which is 
the Integral Domain of Integral Quaternions whose vertex figure ( nearest neighbors to 
the origin ) is the 24-cell Root Vector Polytope of the 28-dim D4 Lie Algebra 
which contains as a subalgebra the 15-dim D3 Lie Algebra of the Conformal Group 
Spin(2,4) = SU(2,2) for MacDowell-Mansouri Gravity plus Conformal Dark Energy. 

4-dim Riemannian Spacetime can be Wick Rotated to 4-dim Euclidean Space 
which can be compactified to the 4-sphere S4 which can be discretized as the 600-cell 

so the M of NCG can be locally represented as a 600-cell which has 120 vertices. 

F of NCG is the 24-dim algebra C + H + M3(C). 
Identify the 24 generators of F with the 24 elements of the Binary Tetrahedral Group 
and therefore identify F with the Tetrahedron of which it is the symmetry group. 
NCG, by using M x F as its basic structure, puts a copy of F at each point of M. 

Consider a flat 2-dim subspace of M, and add to it F Tetrahedra following this 
construction recipe from a Don Davis 8 Sep 1999 sci math post:
“... build ... a hollow torus of 300 cells ... as follows:
lay out a 5x10 grid of unit edges. omit the lefthand and lower boundaries' edges, 
because we're going to roll this grid into a torus later. 
thus, the grid contains 100 edges: 50 running N-S, and 50 running EW.
attach one tetrahedron to each edge from above the grid. 
the opposite edges of these tetrahedra will form a new 5x10 grid, 
whose vertices overlie the centers of the squares in the lower grid.
thus, these 100 tetrahedra now form an egg-carton shape, 
with 50 squarepyramid cups on each side. 
divide each cup into two non-unit tetrahedra, 
by erecting a right-triangular wall across the cup, corner-to-corner. 
make the upper cups' dividers run NE/SW, 
and make the upside-down lower cups' dividers run NW/SE. 
note that the egg-carton is now a solid flat layer, one tetrahedron deep,
containing 100 unit tetra- hedra and 200 non-unit tetrahedra.



when we shrink the right-triangular dividing walls into equilateral triangles, 
we distort each egg-cup into a pair of unit-tetrahedra. 

at the same time, 
the opening of each egg-cup changes from a square to a bent rhombus. 
as the square openings bend, 
the flat sheet of 300 tethrahedra is forced to wrap around into a hollow torus 
with a one-unit- thick shell.

surprisingly, 
this bends each 5x10 grid into a toroidal sheet of 100 equilateral triangles. 
each grid's short edge is now a pentagon that threads through the donut hole. 
the grid's long edge is now a decagon that wraps around both holes in its donut. 
the two grids' long edges are now linked decagons.

this wrapping cannot occur in R3, but it works fine in R4. 
I admit that this part of my presentation is not easy to visualize. 
perhaps a localized visualization image will help: 
as an upper egg-cup is squeezed in one direction, 
the edge-tetrahedra around it rotate, 
squeezing the nearby lower egg-cups in the other direction. 
this forces the flat sheet into a saddle-shape. 
in R4, when this saddle-bending happens across the whole egg-carton at once, 
the carton's edges can meet to make the toroidal sheet.
...
build each solid torus ....[of]... two solid tori of 150 cells each ... as follows: 
using 100 tetrahedra, assemble 5 solid icosahedra (this is possible in R4). 
daisy-chain five such icosahedra pole-to-pole ... between every pair of adjacent 
icosahedra, surround the common vertex with 10 tetrahedra. 
each solid torus has a decagonal "axis" running through the centers
and poles of the icosahedra. each solid torus contains 5*20 + 5*10 = 150
tetrahedra, and its surface is tiled with 100 equilateral triangles. 
on this surface, six triangles meet at every vertex.
...



we will link these solid tori, like two links of a chain. with the hollow torus acting as a 
glue layer between them ...[

]...
finally, 
put one solid torus inside the hollow toroidal sheet, 
attaching the 100 triangular faces of the solid 
to the 100 triangles of the sheet's inner surface. 
this gives us a fat solid torus, 
10 units around and 4 units thick, containing 450 tetrahedral cells. 
nevertheless, its surface has only 100 triangular faces. 
thread the second 150-cell solid torus through this fat torus, 
and attach the two solids' triangular faces. this is the 600-cell polytope ...”.

 



Combine the M 600-cell (yellow) 
with the F 600-cell expanded by the Golden Ratio (orange)

to get the 120+120 = 240-vertex 8-dim E8 polytope 
which is the Root Vector Polytope of the Lie Algebra E8

In this way the 8-dim space of E8 Root Vectors is seen as 
being made up of two independent 4-dim spaces: 
a Rational Number 4-dim space of yellow M dots 

and 
an Algebraic Extension by the Golden Ratio 4-dim space of orange F dots 

The Lie Algebra E8 lives in the Clifford Algebra Cl(16) = Cl(8) x Cl(8)



This is the basic structure of the Cl(1,25) E8 Physics Model 

(see viXra  1508.0157)



Appendix - Mendel Sachs and Particle Masses

Mendel Sachs, in his books “General Relativity and Matter” (1982) and 
“Quantum Mechanics from General Relativity” (1986) calculated 
electron / muon and Proton / Tquark mass ratios substantially consistent with 

Cl(1,25) E8 Physics masses e = 0.511 MeV, m = 106 MeV, P = 938 MeV, T = 128.5 GeV
saying (my comments set off by brackets [[  ]] ): 
“... the inertial mass of an elementary (spinor) particle [i]s 
determined by the curvature of space-time in its vicinity, representing 
the coupling of this particle to its environment of particle-antiparticle pairs ... 

[[ In Cl(1,25) E8 Physics the particle-antiparticle pairs form a Schwinger Source Kerr-Newman Black 
Hole ]]

Because the coupling of the observed electron to the pairs ... is electromagnetic, 
the electron's mass is proportional to the fine structure constant ...

[[ In Cl(1,25) E8 Physics the gauge symmetry of the force determines the geometry of the Schwinger 
Source and its Green’s Function. ]] 

The electron mass is one member of a mass doublet, predicted by this theory.
The other member, the muon, arises because occasionally the observed electron can 
excite a pair of the background, which in turn changes the features of the geometry of 
space-time in the vicinity of the electron. ...

[[ In Cl(1,25)E8 Physics the “excite” producing second and third generations is due to World-Lines 
traversing CP2 Internal Symmetry Space as well as M4 Physical Spacetime of M4xCP2 Kaluza-Klein ]]

Because the excitation of the pair is due to an electromagnetic force, 
the new mass ... is 3 / 2 alpha = 206 times greater than the old mass. ...
This theory also predicts that the proton should have a sister member of a doublet ... 



To compute the inertial mass of the electron, consider first 
the frame of reference whose spatial origin is at the site of the observed electron, 
with the pairs of the background in motion relative to this point 
... 
Using the method of Green's functions ...  we see that the quaternion metrical field ... in 
the linear approximation, reduce to an integral equation with ... solutions ...[that]... are 
the linear approximation ... to the spin-affine connection field ... 
the solutions ... of the integral Equation ... lead directly to the (squared) mass 
eigenvalues ... the eigenvalues of the mass operator are the absolute values of the 
squares of the matrix elements above 
... 
The pairs interact with each other in a way that makes them appear to some
'observed' constituent electron as 'photons'. ... Nevertheless,the pairs do have 'inertia' 
by virtue of their bound electrons and positrons that are not , in fact, annihilated. ... 
From a distance greater than a 'first Bohr orbit' of one of the particle components of a 
pair, it appears, as a unit , to be an electrically neutral object. But as the (observed) 
electron comes sufficiently close to the pair so as to interact with its separate 
components, energy is used up in exciting the pair, thereby decreasing the relative 
speed between the pair and the observed electron.
If the primary excitation of a pair (as 'seen' by the observed electron) is quadrupolar, 
and  if the ground state of the pair corresponds to n = 1; then the
first excited Bohr orbital with a quadrupolar component is the state with n' = 3.

[[ Quadrupolar implies 4+4 Kaluza-Klein of Cl(1,25) E8 Physics ]]

With these values ... it follows that the ratio of mass eigenvalues is ... 3 / 2 alpha = 206 
... The reason for this is that the curvature of space-time, in the vicinity of the observed 
electron, that gives rise to its inertia, is a consequence of the electromagnetic coupling
between the matter components of the system. ...
Summing up, the inertial mass of an elementary (spinor) particle was determined by the 
curvature of space-time in its vicinity, representing the coupling of this particle to its 
environment of particle-antiparticle pairs. 

[[ Green’s functions for each force imply geometric structure of Schwinger Sources ]]

The significant domain of space populated by pairs that contributes to the electron mass 
is the order of 10^(-15) cm ,,, 

[[ Schwinger Source size in Cl(1,25) E8 Physics is much smaller, about 10^(-24) cm ]]
 
Because the coupling of the observed electron to the pairs - that gives it inertia - is 
electromagnetic, the electron's mass is proportional to the fine structure constant - 
which is a measure of the strength of this coupling. ...”. 



Appendix - Joy Christian Correlations

Bell’s Theorem 
on Quantum Correlations is based on the Hopf Fibration RP1 -> S1 -> S0 = {-1,+1}. 

Joy Christian has shown that it is more realistic 
to base Quantum Correlations on the Hopf Fibrations 
S1 -> S3 -> S2 = CP1 and S3 -> S7 -> S4 = QP1 and S7 -> S15 -> S8 = OP1
where R, C, Q, and O are Real, Complex, Quaternion, and Octonion Division Algebras. 

In his book “Disproof of Bell’s Theorem” (BrownWalker Press, 2nd ed, 2014) 
Joy Christian said: 
“... Every quantum mechanical correlation can be understood as 
a classical, local-realistic correlation among a set of points of a parallelized 7-sphere 
...
physical space ... respects the symmetries and topologies of a parallelized 7-sphere 
...
because 7-sphere ...[is]... homeomorphic to the ...[Octonion]... division algebra ... 
it is the property of division that ....[is]... responsible for ... local causality in the world 
... 
To understand this reasoning better, recall that, just as a parallelized 3-sphere is a 2-
sphere worth of 1-spheres but with a twist in the manifold S3 (=/= S2xS1) , 
a parallelized 7-sphere is a 4-sphere worth of 3-spheres 
but with a twist in the manifold S7 (=/= S4xS3) 
... just as S3 is 
a nontrivial fiber bundle over S2 with Clifford parallels S1 as its linked fibers, 
S7 is also 
a nontrivial fiber bundle ... over S4 ... with ... spheres S3 as its linked fibers. 
...
it is the twist in the bundle S3 that forces one 
to forgo the commutativity of complex numbers (corresponding to the circles S1) 
in favor of the non-commutativity of quaternions. 
In other words, a 3-sphere is not parallelizable by the commuting complex numbers but 
only by the non-commuting quaternions. And it is this noncommutativity that gives rise 
to the non-vanishing of the torsion in our physical space. 

In a similar vein, the twist in the bundle S7 (=/= S4xS3)  forces one to forgo the 
associativity of quaternions (corresponding to the fibers ) in favor of the non-
associativity of octonions. 
In other words, a 7-sphere is not parallelizable by the associative quaternions but
only by the non-associative octonions. 

... it can be parallelized ... because its tangent bundle happens to be trivial:
Once parallelized by a set of unit octonions, 
both the 7-sphere and each of its 3-spherical fibers remain closed under multiplication. 
This, in turn, means that 



the factorizability or locality condition of Bell is ... satisfied within a parallelized 7-sphere. 
The lack of associativity of octonions, however, entails that, unlike the unit 3-sphere
[which is homeomorphic to the ... group SU(2)], a 7-sphere is not a group manifold ...
the torsion within the 7-sphere ... varies from one point to another of the manifold. 
It is this variability of the parallelizing torsion within that is ultimately responsible for the 
diversity and non-linearity of the quantum correlations we observe in nature ...”. 

The 7-sphere S7 is the unit sphere in 8-dim space. 
S7 is not a Lie algebra, but is a Malcev algebra 
and is naturally embedded in the D4 Lie algebra Spin(8) which 
is topologically composed of ( but =/= the simple product S7 x S7 x G2 ) 
2 copies of S7 and 14-dim Lie Algebra G2 of the Octonion Automorphism Group. 

28-dim D4 Lie algebra Spin(8) can be represented by 8x8 antisymmetric real matrices 
It is a subalgebra of 63-dim A7 Lie Algebra SL(8,R) of all 8x8 real matrices with det = 1. 

Unimodular SL(8,R) is the non-compact Lie algebra corresponding to SU(8). 
SL(8,R) effectively describes the 8-dim SpaceTime of E8 Physics
as a generalized checkerboard of SpaceTime HyperVolume Elements. 
Anderson and Finkelstein in Am . J. Phys. 39 (1971) 901-904 said: 
"... Unimodular relativity ... expresses the existence of a fundamental element of 
spacetime hypervolume at every point. ...". 
From the Real Clifford Algebra Cl(16) and 8-Periodicity 
64-dim R+SL(8,R) appears from factoring Cl(16) = tensor product Cl(8)xCl(8) 
as the tensor product of the 8-dim vector spaces 8v of each of the Cl(8) factors
so that 64-dim R+SL(8,R) = 8v x 8v 
If you regard the two Cl(8) as Fourier duals then 
one 8v describes 8-dim Spacetime Position and the other 8v describes its Momentum.

David Brown, in May 2012 comments on scottaaronson.com blog, said: 
“... Where did Bell go wrong? Bell used quantum SU(1) states 
whereas Christian correctly uses quantum SU(8) states ...[from]... 
Christian’s parallelized 7-sphere model. ...
Every quantum mechanical Christian SU(8) correlation can be understood 
as a realistic, non-local Christian SU(8) correlations among a set of points 
of a parallelized 7-sphere ... More importantly, if Christian’s theory of local realism is true 
then SU(8) should be the gauge group for physical reality ...”. 
SU(8) is the compact version of SL(8,R), so it seems to me that it is David Brown’s idea, 
possibly motivated by SU(8) and SL(8,R) in E7 of D = 4 N = 8 supergravity models, that 
Joy Christian’s S7 Quantum Correlations have fundamental SL(8,R) structure. 



Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 ,  
“Contractions of Exceptional Lie Algebras and SemiDirect Products” , showed that 
SL(8,R) appears in the E8 Maximal Contraction = semi-direct product H92 x SL(8,R) 
where 
H92 is (8+28+56 +1+ 56+28+8)-dim Heisenberg Creation/Annihilation Algebra 

so that H92 x SL(8,R) has 7-graded structure:

grade -3 = Creation of 1 fermion (tree-level massless neutrino) 
with 8 SpaceTime Components for a total of 8 fermion component creators 
(related to SpaceTime by Triality) 

grade -2 = Creation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
for a total of 28 Boson creators 

grade -1 = Creation of 7 massive Dirac fermion
each with 8 SpaceTime Components for a total of 56 fermion component creators

grade 0 = 1 + SL(8) = 1+63 = 64-dim 
representing 8-dim SpaceTime of HyperVolume Elements 

grade 1 = Annihilation of 7 massive Dirac fermions 
each with 8 SpaceTime Components for a total of 56 fermion component annihilators 

grade 2 = Annihilation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity
for a total of 28 Boson annihilators 

grade 3 = Annilation of 1 fermion (tree-level massless neutrino)
with 8 SpaceTime Components for a total of 8 fermion component annihilators 
(related to SpaceTime by Triality)

Here is how Physics Structures expand from Joy Christian’s S7 to E8 Physics: 

7-dim S7 - Lie Algebra -> 28-dim Spin(8) 

28-dim Spin(8) - Full 8x8 Matrix -> 63-dim SL(8,R) 

63-dim SL(8,R) - Creation/Annihilation -> 248-dim H92xSL(8,R) 

248-dim H92xSL(8,R) - Expansion -> 248-dim E8 



The E8 expansion of H92 x SL(8,R) has physical interpretation 
leading to a Local Classical Lagrangian with Base Manifold Spacetime, 
Gravity + Standard Model Gauge Boson terms, and Fermion terms 
for 8-dim spacetime and First-Generation Fermions (with 4+4 dim Kaluza-Klein and Second 
and Third Fermion Generations emerging with Octonionic Symmetry being broken to Quaternionic) : 

248-dim E8 = 120-dim D8 + 128-dim half-spinors of D8

In Symmetric Space terms: 

E8 / D8 = (64+64)-dim (OxO)P2 Octo-Octonionic Projective Plane 
64 = 8 components of 8 fermion particles 
64 = 8 components of 8 fermion antiparticles 

D8 / D4xD4 = 64-dim = 8 position coordinates  x 8 momentum coordinates

one D4 = 28 = 12 Standard Model Ghosts + 16 Conformal Gravity Gauge Bosons 
(4 of the 16 are not in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

other D4 = 28 = 16 ConformalGravity Ghosts + 12 Standard Model Gauge Bosons 
(4 of the 12 are not  in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

My E8 Physics model (viXra 1405.0030 vG) was initially inspired back in the 1980s 
by D = 4, N = 8 supergravity models. 

Yoshiaki Tanii in his book “Introduction to Supergravity” (Springer 2014) said: 
“... Poincare supergravity constructed in the highest spacetime dimension 
is D = 11, N = 1 theory ... the low energy effective theory of M theory ... 
D = 11 supergravity has AdS4 x S7 spacetime ... 
This ... corresponds to the AdS4 solution of D = 4, N = 8 gauged supergravity ... 
D = 4, N = 8 gauged supergravity is ... related to 
a compactification of D = 11 supergravity ... by a seven-dimensional sphere S7 ... 
N = 8 supergravity ... the maximal supergravity ...[has]... multiplets ... 

1   8  28  56  70  56  28   8   1
... D = 4, N = 8 Supergravity ... has global E7(+7) and local SU(8) symmetries. ...”. 

Supergravity itself did not quite work for me. In hindsight, 
D = 4, N = 8 maximal global symmetry is only E7 with maximal compact SU(8) 

(noncompact version of SU(8) is SL(8,R) which is only part of the maximal contraction of E8) 
and the supergravity with maximal global symmetry E8 with maximal compact D8 
is  D = 3, N = 8 whose spacetime is only 3-dimensional. (Samtleben, arXiv 0808.4076). 

The S7 led me to work with Spin(8) which is the bivector Lie algebra 
of the Real Clifford Algebra Cl(8) with graded structure  1   8  28  56  70  56  28   8   1 
When Spin(8) seemed too small, I went to F4 which contained 
Spin(8) for Gauge Bosons, Spin(9) / Spin(8) for 8-dim SpaceTime, 
and F4 / Spin(9) for 8 fermion particles + 8 fermion antiparticles. 
When F4 failed to have desired complex structure, I went to E6. 
When E6 failed to have all the necessary fermion components and gauge boson ghosts, 
I went to E8 and found the E8 Physics model that as of now seems to be realistic. 



How does Bell-Christian-Brown SL(8,R) Quantum Theory 
fit with the Bohm Quantum Potential of E8 Physics 

( http://vixra.org/pdf/1405.0030vG.pdf ) ?

Comparison of Bohm's Quantum Potential hidden variable "lambdas"
with Bell's "lambdas” and Joy Christian's (arxiv 0904.4259)"lambdas":
Peter Holland, in his book "The Quantum Theory of Motion, an Account of
the de Broglie - Bohm Causal Interpretation of Quantum Mechanics"
(Cambridge 1993) said:
"... 11.5.1 Bell's Inequality ... In discussing the EPR spin experiment Bell
supposed that the results of the two spin measurements are determined
completely by a set of hidden variables lambda and made two assumptions
which he claimed should be satisfied by a local hidden-variables theory:
(i) The result A of measuring sigma1 . a on particle 1 is determined solely by
a and lambda, and the result B of measuring sigma2 . b on particle 2 is
determined solely by b and lambda , where a and b are unit vectors with
a . b = cos(delta).
Thus A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
Possibilities such as A = A( a , b , lambda ) and B = B( a , b , lambda ) are
excluded.
(ii) The normalized probability distribution of the hidden variables depends
only on lambda : rho = rho( lambda ).
Possibilities such as rho = rho( lambda , a , b ) are excluded.
...
We now consider to what extent assumptions (i) and (ii) are valid in the
causal [Bohm Potential] interpretation ... The hidden variables are then the
particle positions x1 , x2 (the internal orientation spin vectors s1 , s2 along
the trajectories are determined by the positions and the wavefunction ...) …
the eventual results ... for each of sz1 and sz2 is determined by the intial
positions of both particles and by delta , i.e., A = A (x1 , x2 , a . b ) ,
B = B( x1 , x2 , a . b ) Thus assumption (i) is not valid ...
Neither is assumption (ii) satisfied. ...
In reproducing ... the quantum mechanical correlation function ...
Ppsi( a , b ) = ... = - cos( delta ) ... the causal [Bohm Potential] interpretation
disobeys both of Bell's basic assumptions. ...".

So, Bell's "lambdas" obey (i) and (ii) and so obey Bell's inequality
and
Bohm's "lambdas" violate (i) and (ii) and so violate Bell's Inequality
but obey the quantum experimentally observed correlation function.

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf


Joy Christian (see arxiv 0904.4259) explicitly violates (i) by replacing
A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
with
A = A( a , lambda ) in S2 and B = B( b , lambda ) in S2.
However, Joy does not violate (ii). Joy says: "... once the state lambda is
specified and the two particles have separated, measurements of A can
depend only on lambda and a, but not b, and likewise measurements of B
can depend only on lambda and b, but not a ...[ compare the (ii)-violation by
Bohm's lamdbas as stated above ]... Assuming ... that the distribution
rho( lambda ) is normalized on the space /\, .we finally arrive at the
inequalities ... exactly what is predicted by quantum mechanics ... we have
been able to derive these results without specifying what the complete state
lambda is or the distribution rho( lambda ) is, and without employing any
averaging procedure ... the correlations [ for the examples of 0904.4259 ] …
are simply the local, realistic, and deterministic correlations among certain
points of ... S3 and S7 ... This implies that the violations of Bell inequalities
... have nothing to do with quantum mechanics per se ...".

So, even though Joy's lambdas do not violate (ii), when Joy "... derive[s] ...
the exact quantum mechanical expectation value ... - a . b " Joy's result is
consistent with that of Bohm's "lambdas".

Joy's "lambdas" are classical and local (in Joy's sense).

Bohm's "lambdas" are quantum and, since Joy does not change Bell’s (ii),
nonlocal (in Joy's sense).

Joy's "lambdas" and Bohm's "lambdas" are consistent with each other
with respect to their calculated quantum expectation values.



Could Joy's "lambdas" be considered as a Classical Limit of Bohm's "lambdas" ?

Consider again Peter Holland's book in which he says:
"... 6.9 Remarks on the path integral approach ... Feynman['s] ... route to
quantum mechanics ... rests on the trajectory concept and so may be
expected to have some connection with the causal [Bohm Potential]
formulation. ... Feynman provides a technique for computing ... the
transition amplitude (Green function or propagator) ... from the classical
Lagrangian ... One considers all the paths ... and associates with each an
amplitude ... These tracks are ... called 'classical paths' ... one sums
(integrates) over all the paths ... the solution .. is given by ... Huygens'
principle ... of all the paths ... one of them will be the actual trajectory
pursued by the quantum particle according to the [Bohm Potential] guidance
formula ... We shall refer to ... it ... as the 'quantum path' ... For an
infinitesimal time interval ... the propagator is just the classical wavefunction
... a finite path may be decomposed into many such infinitesimal steps, the
net propagator being obtained by successive applications of Huygens'
construction ... We may view the Feynman procedure as a method of
obtaining the quantum action from the set of all classical actions. ...".

If Joy Christian's classical "lambdas" are identified with Feynman path
Lagrangian / Green function propagators, and if their Huygens' sums can be
seen to produce the Bohm "lambdas",
then Joy's work will show a nice smooth classical limit (as opposed to Bell's
discordant classical limit) for the Bohm Quantum Potential.

If the Bohm Quantum Potential can then be used as a basis for a construction
of a realistic AQFT (Algebraic Quantum Field Theory)
then maybe Joy Christian's work will help show a useful connection (and
philosphical reconciliation) between
the Classical Lagrangian physics so useful in detailed understanding 
of the Standard Model
and
of AQFT along the lines of 
generalization of the Hyperfinite II1 von Neumann factor algebra.



Appendix - LHC Higgs and Fermilab Truth Quark Experiments

Now (2018) Fermilab is no longer doing Truth Quark Experiments 
but the LHC is still doing Higgs Experiments: 

On 28 Feb 2018 the 133rd LHCC Meeting - OPEN Session - presented slides:
LHC Machine Status Report - Markus Zerlauth - 



LHC and Fermilab Consensus View:
there is 1 Higgs at 125 GeV  

there is 1 Truth Quark at 174 GeV

E8 Physics View: Higgs and Truth Quark = 3-Mass-State Nambu-Jona-Lasinio 
System: 

Higgs at 125 GeV and Truth Quark at 130 GeV 
Higgs at 195 GeV and Truth Quark at 174 GeV
Higgs at 260 GeV and Truth Quark at 220 GeV

Here are Higgs Mass - Truth Quark Mass Phase Diagrams with 
! Normal Stable Region in green 
! Non-Perturbative Region in upper part of red region 
! Vacuum Instability Region in right side of red region 
! Vacuum Metastable Region in yellow 
! Critical Point at HIggs Mass = Higgs VEV 

Phase Diagram on the left shows Consensus View with one Mass State 
Higgs = 125 GeV and Truth Quark = 174 Gev predicting a Metastable Vacuum. 

Phase Diagram on the right shows the E8 Physics View that the Higgs and Truth Quark 
form a 3-Mass-State Nambu-Jona-Lasinio System with 

125 GeV Higgs and 130 GeV Truth Quark in the Normal Stable Region 
195 GeV Higga and 174 GeV Truth Quark on Boundary of NonPerturbative Region 

260 GeV Higgs and 220 GeV Truth Quark at Critical Point 

Has the LHC seen 3 Higgs Mass States of E8 Physics?

Has Fermilab seen 3 Truth Quark Mass States of E8 Physics? 



As to the LHC and 3 Higgs Mass States of E8 Physics: 

CMS PAS HIG-16-041 (2017/04/13) says 
“... The H -> ZZ -> 4l  decay channel (l = e, mu) has a large signal-to-background ratio 

due to the complete reconstruction of the final state decay products 
and excellent lepton momentum resolution ...”.

CMS gives a histogram for the H -> ZZ -> 4l channel in CMS PAS HIG-17-012 (2017/12/08) 
“... analysis is based on proton-proton collisions recorded by the CMS experiment at the CERN 
LHC in 2016 corresponding to an integrated luminosity of 35.9 fb-1 at a center-of-mass energy 
of 13 TeV ... No significant excess of events is observed ... Figure 2: Distribution of the four-
leptons invariant mass in untagged ... category ...” 
The CMS histogram (laft below) has 5 GeV Bins and clearly supports the Consensus View 
with two adjacent Bin Peaks at 125 GeV 
and everything else appearing only as a Forest of Data Points and Error Bars.
The histogram (right below) with exactly same data supports the E8 Physics View. 
It is the CMS histogram with modifications as to Error Bars and Bin Size. 
It clearly shows three Mass States for the Higgs: 125 GeV ; 195 GeV ;  260 GeV 
Its Background Data Points correspond very closely to the CMS Background. 

If the 35.9 fb-1 of Data producing those histograms is (as would be expected) similar 
to the 50 fb-1 collected in 2017 and the 55-60 fb-1 expected to be collected in 2018 then   

BOTH THE CONSENSUS VIEW AND THE E8 PHYSICS VIEW 
ARE CONSISTENT WITH REASONABLE INTERPRETATIONS OF LHC DATA



Here is a larger scale of the histogram supporting the Consensus View 
with Data Points at the 3 Higgs Mass States in question shown 
in color - green for 125 GeV, cyan for 195 GeV, and magenta for 260 GeV 

The first modification I made was of the Error Bars. Tommaso Dorigo on 22 Dec 2011 
put on his blog a post titled “Those Deceiving Error Bars” saying “... If we observe N, 
that measurement has NO uncertainty: that is what we saw, with 100% probability ...
I would be very happy ... if particle physics experiments turned away from the 
sqrt(N) error bars and adopted ... box uncertainties ... in line with ... “Brazil-bands” ...”. 
In this paper I am not going to try to do box uncertainties like Brazil-bands but 
I am going to do away with Deceiving Error Bars. 



Here is what happens when the Error Bars are gone: 

The 125 GeV Higgs is still clearly there and the Forest of Error Bars is gone 
but the Data Points for all but 125 GeV still look like Shotgun Scatter 
so the 195 GeV and 260 GeV Higgs Data Points still seem to be random fluctuations.  

Consider the effects of the 5 GeV Bin Size. Tommaso Dorigo on 16 May 2011 put on 
his blog a post titled “Choose Bins Wisely” saying “... The only concern with too narrow 
bins is ...that random fluctuations might distract the user's attention from the important 
features of the distribution ... Let us see ... typical experimental cases ... 
[Case three]... Barely significant bump, small statististics ... Here I believe the narrowest 
binning is a bit extreme ...”. Lubos Motl commented “... the main trade-off here is clear.
If the bins are too wide, you lose the detailed information about the x-coordinate.
If the bins are too narrow, you lose the information about the y-coordinates -
the number of events / objects in each bin becomes too fluctuating ...
It’s always possible to merge bins into bigger ones ...”

In the CMS histogram it is clear that there are large fluctuations between adjacent bins 
so to smooth out that noisy variation between neighboring bins I merged adjacent 
5 GeV bins to get 10 GeV bins (except that I did not merge the 195 GeV and 260 GeV bins)



Here are the results of merging from 5 GeV Bins to 10 GeV Bins. 
The red lines connect the Data Points of the merged bins 
and the new Data Points (red dots) are at the midpoints of the connecting lines: 

The histogram (right above) with modifications as to Error Bars and Bin Size 
but exactly the same Data shows clearly shows Background very closely to CMS 
and 3 E8 Physics Mass States for the Higgs: 125 GeV ; 195 GeV ;  260 GeV 
 
Therefore: 

although LHC results are consistent with the Consensus View, 

the LHC results are also consistent with the E8 Physics View

Here is a larger scale of the Modified histogram supporting the E8 Physics View 





Consensus or Alternative View: 
What difference does it make ? 

If the Consensus View is correct, then Our Universe is Metastable.

If the Alernative View is correct, then we live in a Normal Stable Ground State and 
there is a clear path to studying New Phenomena at Higher Energies: 
at the Non-Perturbative Boundary the Compositeness of NJL Higgs is manifest 
as is the structure of (4+4)-dim Kaluza-Klein Spacetime M4 x CP2 
(M4 is Minkowski and CP2 = SU(3) / SU(2)xU(1) is Internal Symmetry Space)
at and beyond the Critical Point the Higgs mechanism no longer gives mass 
to particles so we will enter a Massless Realm in which such things as 
the Kobayshi-Maskawa matrix will be radically changed, possibly becoming like the 
Democratic Mixing Matrix described by Marni Sheppeard. 



What about ATLAS LHC results ? 

ATLAS analysis of Higgs -> ZZ* -> 4l of 2016 LHC Data was in ATLAS-CONF-2017-058 
saying: “... proton–proton collision data at a centre-of-mass energy of 13 TeV ...[with]... 
an integrated luminosity of 36.1 fb-1 collected ... during 2015 and 2016 at the [ LHC ]...

excess ... observed ...around 240 ... GeV ... with local significance 3.6 sigma ... 
global significance is of 2.2 sigma in the range 200 GeV < mH , 1200 GeV ...

CMS disagrees with ATLAS. CMS PAS HIG-17-012 (2017/12/08) says
“...  based on ... LHC in 2016 ... in the mass range from 130 GeV to 3 TeV ...

No significant excess of events is observed ...”. 
The CMS statement of “No significant excess” seems to me to be based on 
calculation of Global Significance with a Look Elsewhere Effect for 
the large range from 130 to 3000 GeV. Since E8 Physics and earlier LHC results 
had indicated possible excesses around 200 GeV and 250 GeV, 
it was wrong of CMS to apply such an LEE. For example, when ATLAS calculated 
a Global Significance with LEE for range of 200 to 1200 GeV it reduced 
the 3.6 sigma Local Significance to an insignificant 2.2 sigma Global Significance. 
Therefore: 

ATLAS sees a Higgs Mass State at 240 GeV  
which is consistent with the CMS observation at 260 GeV and with E8 Physics. 

As to the CMS observation at 195 GeV, 
it is borderline for ATLAS with lower limit of search range of 200 GeV. 



For the 2011-2012 LHC run at 7 TeV and TeV ATLAS produced an animated gif at 

https://twiki.cern.ch/twiki/pub/AtlasPublic/HiggsPublicResults//4l-FixedScale-NoMuProf2.gif

of histograms for the H -> ZZ* -> 4l channel including this histogram (frame 482)
(I have added the green, cyan, and magenta indicator dots and colors of data dots)

It is clear that back in 2012, well before 2015-2016, ATLAS saw indications of excesses 
at all 3 E8 Physics Mass States for the Higgs: 125 GeV ; 195 GeV ;  260 GeV
so that it was clearly wrong of CMS to apply a 130 to 3000 GeV LEE effect 
to 2016 Data for Higgs Mass States around  195 GeV and 260 GeV . 

https://twiki.cern.ch/twiki/pub/AtlasPublic/HiggsPublicResults//4l-FixedScale-NoMuProf2.gif
https://twiki.cern.ch/twiki/pub/AtlasPublic/HiggsPublicResults//4l-FixedScale-NoMuProf2.gif


What about the Truth Quark ? 

The Fermilab and LHC Consensus View is that 
there is one Truth Quark Mass State at 174 GeV

and one Higgs Mass State at 125 GeV 

The E8 Physics View is that 
Higgs and Truth Quark = 3-Mass-State Nambu-Jona-Lasinio System: 

so even if the LHC is consistent with the E8 Physics View  
the E8 Physics View would be refuted if there were not 3 Truth Quark Mass States: 

 Truth Quark at 130 GeV 

Truth Quark at 174 GeV

Truth Quark at 220 GeV

Although the Fermilab Consensus View has long been that there is 
only one Truth Quark Mass State and it is 174 GeV, 
my opinion is similar to my opinion about the LHC and Higgs: 

there is a reasonable analysis of Fermilab data 
that supports 3 Truth Quark Mass States of E8 Physics



1994 CDF observation of Truth Quark
26 April 1994 - FERMILAB-PUB-94/097E  
A semileptonic histogram showed three mass states of the Truth quark 

The green bar represents a bin in the 140-150 GeV range consistent with 
the E8 Physics prediction of a Truth Quark Ground State around 130 GeV. 
This peak was rejected by CDF Fermilab on the (in my opinion spurious) grounds
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent 
a statistical fluctuation since their width is narrower than expected for a top signal ...”. 

The cyan bar represents a broader peak in the 160-180 GeV range consistent with 
the 174 GeV mass state of the Truth Quark that is accepted by the Consensus 
of the Physics Community as the one and only mass state of the Truth Quark. 

The magenta bar represents a bin in the 220-230 GeV range consistent with 
the E8 Physics prediction of a Truth Quark Ground State around 220 GeV. 
This peak was rejected by CDF Fermilab as too small (only 2 events) to be significant.



1997 D0 observation of Truth Quark
1997 - D0 hep-ex/9703008 
A semileptonic histogram also showed three states of the Truth Quark

Despite confirmation of the Truth Quark Ground State around 130-140 GeV by D0 
Fermilab continued (and continues to the present day) to refuse to accept it.

Fermilab happily accepted the confirmation of the Truth Quark state around 174 GeV. 

Despite D0 having 6 events (not just 2) for Truth Quark in the 200-240 GeV range 
Fermilab continued (and continues to the present day) to refuse to accept it.

In Tommaso Dorigo's blog entry "Proofread my PASCOS 2006 proceedings" 5 Sep 2007  
particularly comment 11 (by me) and comment 13 (Tommaso's reply to 11): 
I asked: "... With respect to the CDF figure ...[and]... the D0 figure ... what are the odds 
of such large fluctuations [ green peaks ] showing up at the same energy level in 
two totally independent sets of data ? ...".

Tommaso replied: "... It is of the order of 4-sigma. ...". 



Observations relevant to Truth Quark mass states have been made by experiments 
such as (descriptions from Wikipedia): 

ARGUS - a particle physics experiment at the electron-positron collider DORIS II at DESY in Hamburg - 
! commissioned in 1982 - operated until 1992. 
HERA - DESY’s largest synchrotron and storage ring for electrons and positrons - 
! began operation in 1990 - started taking data in 1992 - closed in 2007 - 
! detectors H1 and ZEUS

FERMILAB - site of Tevatron proton-antiproton collider at Batavia, Illinois - 
! Tevatron was completed in 1983 and closed in 2011 - 
! detectors CDF and D0 

LEP - electron-positron collider at CERN in Geneva used from 1989 until 2000

Here is a History of some Observations relevant to the Truth Quark 
in a Nambu-Jona-Lasinio 3-State System: 

1988 - Tquark - Nir, Nuclear Physics B306 (1988) 14 - 
ARGUS B-Bbar experiments set limits on the Mass of the Truth Quark, showing it to be 
between 43 GeV and 180 GeV, and likely to be between 83 GeV and 180 GeV. 

1992 - Low-mass Tquark - Dalitz, Goldstein, Phys. Lett. B 287 (1992) 225-230) - 
A simple idealized procedure is proposed for the analysis of individual top-antitop quark 
pair production and dilepton decay events, in terms of the top quark mass. This 
procedure is illustrated by its application to the CDF candidate event. 
If this event really represents top-antitop production and decay, then the top quark mass 
would be 131 +22 -11 GeV.

1993-Low-mass Tquark- Kondo, Chikamatsu, Kim J. Phys. Soc. Japan 62: 1177-82 - 
the dilepton candidate found during the Fermilab 1988-89 run can be interpreted as 
from the top antitop pair

1993 - Low-mass Tquark - Dalitz, Goldstein, hep-ph/9308345 - 
“... Now that LEP experiments have measured with high accuracy many quantities 
related with the electroweak interactions, these measurements can be compared with 
the corrected theoretical predictions in order to draw some conclusions concerning the 
top quark and any other particles of high mass. ... With the LEP data updated to July 
1992, Ellis et al. have given the value ... mt = 124(27)GeV, (2.1) using αS (MZ

2 ) = 

0.118(8). 
...

One good (μ�e+) candidate event has ... been published by the CDF collaboration ... 

A second (μe) candidate was shown by the CDF collaboration in their report given at the 
November 1992 Chicago Meeting of the Division of Particles and Fields of the American 
Physical Society, although no measurement details were released. 



It was well known at that meeting that the DO collaboration also had their first (μe) 
candidate. Although the integrated luminosities IL are not known to us precisely, a value 
of about 20 pb�1 for CDF (including IL=4.7 pb�1 from their 1989 paper) and 10 pb�1 for 
DO would appear plausible estimates, at least of the right order of magnitude. ... 
On the assumption that these three (μe) candidates do stem from top-antitop 
production, and that the integrated luminosity up to November 1992 was about 30 pb�1, 

the probability distribution for mt ... peak is at 120 GeV, the one-deviation limits being 
109 and 135 GeV. ... the peak value thus determined for mt is not strongly dependent 
on our estimate for IL, nor on the number of μe events. ...”. 

1994 - Low-mass Tquark - 4 April - Abachi et al - 
We have searched for evidence of top quark production in pp¯ collisions at √s =1.8 TeV 
using the D0 detector at the Fermilab Tevatron collider. ... We discuss the properties of 
an event for which expected backgrounds are small ... it is a dilepton e-mu event in a 
relatively low background region with a likelihood distribution that is maximized for a 
Tquark mass of about 145 GeV/c^2. 

1994 - Low, Middle, High-mass Tquark - 26 April - FERMILAB-PUB-94/097-E - 
A semileptonic histogram showed all three states of the T-quark: 

The green bar represents a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark. 
The cyan bar represents a broader peak in the 160-180 GeV range 
that includes the 174 GeV Truth Quark at the Triviality Boundary of the H-Tq System. 
The magenta bar represents a bin in the 220-230 GeV range 
of the Truth Quark at the Critical Point of the Higgs - Truth Quark System. 

http://www-cdf.fnal.gov/top_status/first_ev.html
http://www-cdf.fnal.gov/top_status/first_ev.html


1995 - Middle-mass Tquark - CDF hep-ex/9503002 - 
analyzing about 50 pb-1 of data, mostly Semileptonic events
gets a T-quark mass of about 176 GeV 

1995 - Middle-mass Tquark - D0 hep-ex/9503003 - 
analyzing about 50 pb-1 of data, mostly Semileptonic events
gets a T-quark mass of about 199 GeV 

1995 - Low, Middle-mass Tquark - Dalitz, Goldstein hep-ph/9506232 - 
analyze the recent seven L(+/-)4jet events and, in accord with CDF, 
get a mass estimate of about 175 GeV for those events. 
Their analysis of e(+/-)mu(+/-)2jet events gives 
a somewhat lower peak t-quark mass (about 156 GeV).  
When they consider the CDF event 45047/104393 to 
be a dilepton event with both leptons hard, and combining two jets into a single jet, 
they get a good fit as a t-tbar event with t-quark mass 136 (+18 -14) GeV. 

1995 - Low-mass Tquark -Kondo Oral History Interview by K. Staley 10 October 1995 - 
the dilepton candidate found during the Fermilab 1988-89 run could be reconstructed as 
decay of a top-antitop pair with top mass of around 130 GeV/c2 with a very broad error. 

1996 - Low-mass Tquark - Goldstein hep-ph/9611314 - 
Top-antitop quark pairs produced at the Tevatron have a sizeable spin correlation. That 
correlation feeds into the angular distribution of the decay products, particularly in the 
dilepton channel. Including the expected correlation in an overall analysis of a handful of 
actual dilepton events continues to favor a lower top mass (centered on 155 GeV) than 
the single lepton events.

1996 - Low, Middle-mass Tquark - Heinson hep-ex/9601006 - 
results on top quark physics from the DZero collaboration since the discovery of the top 
quark in March 1995 with about 50 pb^(-1) of data from 1992 to 1995: 
For Semi-Leptonic Lepton + Jets events:  Mt = 199 +24 -30 GeV; 
For Dilepton events: Mt = 145 +/- 32 GeV.

1996 - Low, Middle-mass Tquark - Campagnari, Franklin hep-ex/9608003 - 
For Semi-Leptonic Lepton + Jets events:  
CDF kinematic result:            Mt = 180 +/- 12(stat) (+19/-15)(syst) GeV; 
CDF mass reconstruction result:  Mt = 176 +/- 9 GeV;  
D0 mass reconstruction result:   Mt = 170 +/- 18 GeV. 
For Dilepton events:
CDF kinematic result:
Mt = 159 (+24/-22)(stat) +/- 17(syst) GeV;
D0 mass reconstruction result:
Mt = 145 +/- 25(stat) +/- 20(syst) GeV.



1996 - Low-mass Tquark - Dittmaier, Schildknecht 
hep-ph/9609488 - 
implications of 1996 electroweak data on the Higgs and T-quark masses - 
If the LEP value of the Weinberg angle s2w = 0.23200 is used, 
and the SLD value s2w = 0.23165 is excluded 
then, approximately,   Mt = 155 GeV    and    MH =  100 GeV: 

1997 - Middle-mass Tquark - HERA H1 hep-ex/9702012 - 
The following histograms show that the HERA H1 events begin to appear with unusual 
frequency at the 150-200 GeV and compare the HERA H1 observed data with 
the 1-sigma deviation line from the standard NC DIS expected data



1997 - Low, Middle, High-mass Tquark - D0 hep-ex/9703008 - 
A semileptonic histogram showed all three states of the T-quark: 

It was not only consistent with the 3 Truth Quark Mass States of E8 Physics 
but also with the CDF 1994 semileptonic histogram of FERMILAB-PUB-94/097-E  

Although Fermilab Consensus then and now was and is that the green low-mass state 
does not exist and is only a statistical fluctuaion, Tommaso Dorigo said that the 
odds of having both CDF and D0 seeing what they saw in those two histograms 

are 4 -sigma

http://www-cdf.fnal.gov/top_status/first_ev.html
http://www-cdf.fnal.gov/top_status/first_ev.html


1997 - Low, Middle, High-mass Tquark - Varnes U. C. Berkeley Ph.D. Thesis 
FERMILAB-THESIS-1997-28
https://www-d0.fnal.gov/results/publications_talks/thesis/varnes/thesis.ps
In his 1997 Ph.D. thesis Erich Ward Varnes (page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event.

https://www-d0.fnal.gov/results/publications_talks/thesis/varnes/thesis.ps
https://www-d0.fnal.gov/results/publications_talks/thesis/varnes/thesis.ps


Dilepton data are described by Erich Ward Varnes in Chapter 8 of his 1997 UC Berkeley 
PhD thesis about D0 data at Fermilab:
"… there are six t-tbar candidate events in the dilepton final states … Three of the 
events contain three jets, and in these cases the results of the fits using only the leading 
two jets and using all combinations of three jets are given …".
There being only 6 dilepton events in Figure 8.1 of Varnes's PhD thesis

it is reasonable to discuss each of them, 
so (mass is roughly estimated by me looking at the histograms) here they are:

Run 58796 Event 417 ( e mu ) - 2 jets - 160 GeV
Run 90422 Event 26920 ( e mu ) - 2 jets - 170 GeV
Run 88295 Event 30317 ( e e ) - 2 jets - 135 GeV



Run 84676 Event 12814 ( e mu ) - more than 2 jets - 165 GeV - 
! highest 2 jets - 135 GeV
Run 95653 Event 10822 ( e e ) - more than 2 jets - 180 GeV - highest 2 jets - 170 GeV 
Run 84395 Event 15530 ( mu mu ) - more than 2 jets - 200 GeV - 
! highest 2 jets - 165 GeV

In terms of 3 Truth Quark mass states - High around 220 GeV or so - 
Middle around 174 GeV or so - Low around 130-145 GeV or so - those look like:

Run 58796 Event 417 ( e mu ) - direct 2-jet decay of Middle
Run 90422 Event 26920 ( e mu ) - direct 2-jet decay of Middle
Run 88295 Event 30317 ( e e ) - direct 2-jet decay of Low
Run 84676 Event 12814 ( e mu ) - decay of Middle to Low then 2-jet decay of Low
Run 95653 Event 10822 ( e e ) - decay of High to Middle then 2-jet decay of MIddle 
Run 84395 Event 15530 ( mu mu ) - decay of High to MIddle then 2-jet decay of Middle

The 1997 UC Berkeley PhD thesis of Erich Ward Varnes says:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...



In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 
The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 
...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



1998 - Low, Middle-mass Tquark - CDF hep-ex/9801014 -
based on lepton + 4 jet events that were either SVX tagged, SVX double tagged, or 
untagged ... the top quark mass is 175.9 +/- 4.8(stat.) +/- 4.9(syst.) GeV/c^2 
14 SLT tagged events with no SVX tag ... give a Tquark Mass of 142 GeV (+33, -14)

1998 - Low, Middle, High-mass Tquark - D0 hep-ex/9801025 - 
5 tagged lepton + jets give Tquark mass 130-150 GeV for 3 of the events 

of the total of 91 candidate events, 31 survived Chi-squared less than 10 cut 
and also survived the Low Bias selection cut, all three Tquark states observed: 



1998 - Low, Middle-mass Tquark - Dalitz, Goldstein hep-ph/9802249 - 
11 additional CDF dilepton events which have become available since the 1997 
Electron-Photon conference in Hamburg are Low and Middle-mass Tquark states: 

1998 - Low, Middle-mass Tquark - CDF hep-ex/9810029 - 
CDF “present[s] a new measurement of the top quark mass ... 
[that] supersedes [CDF’s] previously reported result in the dilepton channel” 
which revision seems to me to be cutting the lowest 3 of the 11 original events 

as part of a Fermilab policy of ignoring the Low-mass Tquark state. 



1999 - Middle, High-mass Tquark - HERA H1, ZEUS hep-ex/9910012 - 
The excess in the H1 data is still present at Me = 200 GeV but has not been 
corroborated by the 1997 data. Also ZEUS observes an excess at Mej > 200 GeV



What a 3-Mass-State NJL Higgs-Truth Quark System 
means for Future Experiments: 

The Low-Mass States (Higgs 125 GeV, Tquark 130 GeV) are in the Normal Stable 
region of a Higgs Mass - Tquark Mass phase diagram. 

Adding Energy moves the States up along the white line until it intersects 
the boundary of Normal Stability with Non-Perturbativity at which point 
are the Middle-Mass States (Higgs around 200 GeV, Tquark 174 GeV). 

Experiments in this region should tell us a lot about 
Non-Perturbativity of Compositeness and 8-dim Kaluza-Klein M4 x CP2 Structure.

Adding further Energy moves up along the white line to the Critical Point 
at the High-Mass States (Higgs around 250 GeV, Tquark 220 GeV). 

Experiments in this region should tell us about the Critical Intersection 
of Normal Stability, Non-Perturbativity of Compositeness 

and 8-dim Kaluza-Klein M4 x CP2 Structure, and Vacuum Instability.

Adding Energy beyond the Critical Point will go into 
the Massless Realm of Unbroken Electroweak Symmetry 

where the Higgs Mechanism no longer gives Mass to Particles.



Why did Fermilab dismiss Low and High Mass States ? 

The Truth Quark High Mass State peak in the 1994 CDF semileptonic histogram is low, 
only 2 events out of a total of 26, so they could be dismissed as insignificant, 
but the Truth Quark Low Mass State peak is not low ( 8 of 26 events ) 
and should not be so easily dismissed by CDF. However, in 1994, 
CDF in FERMILAB-PUB-94/097-E did dismiss the Low Mass peak, saying merely  
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. ...". 
I strongly disagree with CDF’s “statistical fluctuation” interpretation. 
If it were merely a “statistical fluctuation” then it would have been highly improbable 
for the 1997 D0 semileptonic histogram to have shown a very similar Low Mass peak, 
but in fact a very similar Low Mass peak is what D0 did find in 1997: 

For more detailed analysis of how Fermilab data over many years has supported 
the reality of three mass states of the Truth Quark, see viXra 1602.0319 .

Fermilab’s dismissal of the Low Mass Truth Quark peak around 130 GeV in its own data 
was not only a dismissal of my hep-ph/9301210 prediction but also a dismissal of other 
independent theoretical predictions of Truth Quark mass: 

1982 - Inoue, Kakuto, Komatsu, and Takeshita in Aspects of Grand Unified Models with
Softly Broken Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) relate 
supersymmetry to electro-weak symmetry breaking by radiative corrections and 
renormalization group equations, and find that the renormalization group equations 
have a fixed point related to a T-quark mass of about 125 GeV. 

1983 - Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 : 
“... The renormalization group equation ... tends to attract the top quark mass 
towards a fixed point of about 125 GeV ...”.



1984 - Ibanez and Lopez in Nuclear Physics B233 (1984) 511-544 did supergravity 
calculations similar to Alvarez-Gaume, Polchinski, and Wise. 

1993 - Chamseddine and Frohlich in hep-ph/9307209 : 
“... Connes ... non-commutative geometry [NCG] provides a geometrical interpretation 
of the Higgs field ... the only solutions ... occur in the narrow band ... 

Higgs mass 117.3 < mH < 142.6 GeV ... 
with ... corresponding top quark mass ... 146.2 < mt < 147.4 GeV ...”. 

Later basic NCG calculation (see arXiv 1204.0328) indicated 
Tquark mass upper bound of sqrt(8/3) mW = 130 GeV . 

The Renormalization Group and NCG predictions have been confirmed by  
the LHC 2016 run which showed not only the 125 GeV Higgs Mass State 
but also 3 Higgs Mass States corresponding to 3 Truth Quark Mass States 
including the Low Mass Truth Quark State dismissed by Fermilab. 

Why would Fermilab dismiss the Low Mass Truth Quark peak in its own data, 
even though it had theoretical support from Renormalization Group and NCG, 
not to mention my isolated unconventional theory ? 

To understand the hostility of Fermilab to a Low Mass Truth Quark State, 
you must look at the details of the process whereby Fermilab sought to discover 
the Truth Quark after CDF’s 1988-89 run which produced a dilepton candidate event. 
 
Kent Staley in “The Evidence for the Top Quark” (Cambridge 2004) said: 
“... CDF searched for the top [quark] ... in ... the “dilepton” mode ... 
CDF stopped taking data at the end of May 1989 ...
Kumi Kondo's Dynamical Likelihood Method ... would give a kinematical reconstruction 
of events and then calculate the likelihood of that reconstruction using the dynamics of 
the hypothesized decay process ... Kondo found that ... the lone dilepton candidate 
found during the 1988-9 run ... could be reconstructed with his method as the 
decay of a top-antitop pair, with a top mass of around 130 GeV/c2 ... 
Goldstein, Sliwa, and Dalitz ... were trying to apply their method to the first CDF dilepton 
event, the same published e-mu event from the 1988-9 run that Kondo had analyzed ... 
In February 1992 ... Goldstein and Sliwa were invited to present their method ... at a 
meeting of the heavy flavors group (the precursor to the top group) ... Sliwa showed ... 
a bump ... at a top-quark mass of about 120 GeV/c2 ... 
in May 1992 ... Goldstein, Sliwa, and Dalitz ... present[ed] ... analysis of data 
from ... 1988-9 ...[saying]... “The plots show very clearly a well separated 
enhancement around Mt = 135 GeV in the accumulated probability distributions, as 
expected by the Monte Carlo studies” ...
The top mass estimates from the Dalitz-Goldstein-Sliwa analysis ... consistently 
fell into the 130-140 GeV/c2 range ... 
considerably lower than the later estimate of 174 GeV/c2 
that appeared in CDF’s paper claiming evidence for the top quark 
...



Then, a very strange thing happened: ... 

New Scientist, dated June 27, 1992 ... announced ... “A claim that the top quark has 
been found is being suppressed by scientists at the Fermilab particle physics centre ... If 
Dalitz turns out to be correct ... the main credit for finding the particle will go to Dalitz, a 
scientist outside Fermilab ...” ... Dalitz, Goldstein, and Sliwa appeared in the article as a 
“rival group”, the publication of whose paper CDF was “blocking”, and the author 
reported Goldstein saying that he was  “‘quite confident’ that they have discovered the 
existence and the mass of the (Top) quark.” 
... 
An article ... in the July 24 issue of Science ... recounted how the results of
the Sliwa-Goldstein-Dalitz analysis were presented to CDF ... 
Goldstein and Dalitz were subsequently excluded from CDF top group meetings ... 
CDF physicist... “Shochet says CDF member Sliwa violated an unwritten code of 
ethics by sharing data with outsiders.” 
...
Sliwa denied that he had made substantive information about CDF’s unpublished data 
available to Dalitz and Goldstein 
...
the unpleasant atmosphere generated by the controversy surrounding Sliwa’s work 
hampered progress on the Dalitz-Goldstein-Sliwa method ...
Krys really never got the time of day after [the appearance of the articles in New 
Scientist and Science]...[He] took it very personally, and responded very personally 
...
he was “spurned by the rest of the collaboration: because he was acting singly, 
and not in a larger collaboration” ...”. 

Tommaso Dorigo has written a book, “Anomaly” 
(to be published by World on 5 Nov 2016), 

that may give more details of the situation. He has blogged and commented on it over 
the past years (2006-2013), saying in part:
“... In December 1988 a one-day workshop was organized in the Ramsey auditorium, 
the conference room at the basement floor of the Hirise, the main building of the Fermi 
National Accelerator Laboratory. The workshop was the first of a series of meetings that 
would take place in the course of the following few years, and it was specifically devoted 
to focused discussions on the top quark search, which was being performed 
independently by several groups of CDF physicists 
... 
one got the feeling that a well-defined strategy for the top search was missing. Indeed, 
back then it was not even clear to most CDF researchers that the main background to 
top production was constituted by events featuring a W boson together with hadronic 
jets produced by QCD radiation 
...



Finally, the time came for the talk by Kuni Kondo. Prof. Kondo was a Japanese physicist 
who led a sizable group of researchers from the University of Tsukuba. In his late fifties, 
he was lean, not tall, with black hair combed straight above an incipient baldness; he 
usually dressed in black or grey suits. He was a charming and very polite person, who 
spoke with a soft tone of voice and smiled a lot. 
It looked like nothing could ever upset him.

Kondo had devised a very complex, deep method to discriminate top quark events from 
the background, based on an analysis approach he had dubbed "dynamical likelihood" 
which would become a sophisticated standard only a decade later, but which was taken 
with quite a bit of scepticism at the time; in private, quite a few of his American and 
Italian colleagues would even make silly jokes on it. The method consisted in 
constructing probability distributions for the observed kinematics of the events, which 
could then be used to derive the likelihood that the events were more signal-like or 
background-like. 

It is ironic to think that nowadays all the most precise measurements of the mass of the 
top quark rely on the method called "matrix element", which is nothing but Kondo's 
original idea recast in the context of a measurement of the mass rather than the 
discrimination of a top signal. Kondo was way ahead of his time, and like most pioneers 
in science he did not have an easy life getting his work appreciated and accepted, in a 
situation dominated by a conservative mainstream.

It is by now four in the afternoon, and Kondo finally gives a full status report of his 
analysis. His presentation is thorough and yet almost unintelligible by a good half of his 
listeners; his analysis includes highly unorthodox and yet brilliant tricks, like taking a jet 
from one event and mixing it in with other jets in a different event to study the behaviour 
of some of his selection variables for background events. His colleagues listen in an 
atmosphere of disbelief mixed with awe. Despite the complexity of the material and the 
possibility to object on a hundred of details, no questions are asked. 
As Kondo reaches the end of his talk, he concludes with a tone of voice just a milli-
decibel higher than the rest of his speech:

"And therefore", a pause, and then "I think we have discovered the top quark".

The audience remains silent. 
The convener is a tall, lean guy with a sharp nose and a penetrating stare; he looks like 
an English gentleman from a XIXth century novel, especially thanks to his
considerable aplomb. He is not impressed, and that much does show.
"Thank you very much Kuni. Is there any question ?", one, two, three, four, 
"...No questions. Okay, thanks again Kuni. The next speaker is...".
In retrospect the convener's attitude and lack of consideration toward an esteemed 
colleague and a visitor from another country, who had brought to the experiment lots of 
resources and had contributed significantly to the detector construction, 
sounds at least rude and unjustified. 



Still, back then CDF was not a place where people would exchange courtesies and 
compliments (it never was, in truth): there everybody had to work hard and the only way 
to earn the respect of colleagues was through the good physics output of one's analysis 
results. If your analysis methods were not considered publishable or your results were 
thought fallacious, you would be considered a potential threat to the good name of the 
experiment, and you would suffer little short than boycott. 
But the way Kondo was treated was all flowers in comparison to what other physicists 
would experience, along the way to the top discovery
... 
[1992] I had started working on CDF ... and I remember that one of the very first articles 
I read was the limit on top quark production where the famous dilepton ttbar candidate 
was mentioned. An event that is indeed most likely the first clear top-antitop decay 
detected in a particle physics experiment 
... 
Back then, Krisztof Sliwa analyzed the ttbar candidate by CDF in the dileptonic final 
state with an analysis called “neutrino weighting technique” which has later become a 
standard, and worked with Dalitz and Goldstein on a paper which was not authorized by  
the CDF collaboration 
… 
CDF, as a collection of physicists, did feel betrayed by Chris Sliwa. I do not know how 
clear was the violation of internal rules of the experiment, but for sure that was the 
sentiment circulating those days in the corridors of the CDF trailers 
... 
there was this air of suspicion around in 1992 
… 
As if somebody had committed Heresy! ...”.



Back in the 1990s, a very bad thing had happened:  

Two issues had arisen: 

1 - Physics Issue - Does the 130 GeV Truth Quark Low Mass State exist 
and did the Kondo and/or Sliwa-Goldstein-Dalitz Likelihood Method find it ? 

2 - Bureaucratic Issue - Was Sliwa’s sharing of CDF data with Goldstein and Dalitz 
a serious violation of an unwritten ethical code ? 

Fermilab, as a large physics collaboration with power over jobs and funding, 
was in position to decide which of the issues should be pursued or suppressed. 

It could have decided to pursue both issues, but it did not. 

It decided to suppress the Physics Issue (and the Truth Quark Low Mass State) 
so that individual outsiders (and their ideas) would go away 
and only Fermilab consensus ideas would survive in the world of physics, 
and the Fermilab consensus was that the one and only Tquark Mass State, 
the 174 GeV Mass State, would be recognized in the world of physics. 

It decided to pursue the Bureaucratic Issue because that allowed Fermilab 
to use its jobs-funding power to enforce its consensus view that 
the one and only Tquark Mass State was the 174 GeV Mass State. 

So, instead of searching for Truth, Fermilab asserted its Power. 
Regrettably, this is a common characteristic of Human Political Bureaucracies, 

as is exemplified by attacks on Snowdon and Assange as criminals 
for sharing Truthful Information with the public 

thus deflecting attention from the True Facts to details of Criminal Prosecution 
and instilling fear in others who might think about telling the Truth. 

Now a quarter century later, a very good thing has happened:

In this case, suppression of the Physics Issue failed because: 

the Physics Issue has been raised by the LHC 2016 run data 
which shows evidence of 3 Higgs Mass States

which correspond to 3 Truth Quark Mass States
and 

the 3-Mass-State-Tquark should now be known by its true name: 

the Truth Quark.  



Condensate Structure of Higgs and Spacetime
 Frank Dodd (Tony) Smith, Jr. - 2017 

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden.  



Humans (NJL Higgs Mass) have Resonant Interaction 
with Spirits (NJL E8 Spacetime) 

through Bohmions of Bohm Quantum Potential

E8-Cl(16) Physics (viXra 1602.0319) gives a realistic model of the workings of psychic / 
spritual / shamanistic phenomena based on resonant connections between 

the information pattern of microbules in the human brain = 
                                            = human body 
and the information pattern 
of a subset of Planck-scale cells of E8-Cl(16) Quantum Spacetime = 
                                            = human soul  / spirit / part of Universal Consciousness 
based on three facts: 

1 - the Planck scale unit cell of E8-Cl(16) Quantum Spacetime has 65,536 elements -
each is a binary Creation / Annihilation state of the 2^16-dim Cl(16) Clifford Algebra - 
the 248-dim E8 part has Creation / Annihilation generalized Heisenberg Algebra = 
= H92 + A7  with graded structure 28 + 64 + (63+1) + 64 + 28 

2 - the number of tubulin dimers in a human maximal 40-micron microtubule is 65,536 - 
each dimer is a binary Superposition Separation state 

 ( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )
Conformation Electrons Similarly Aligned  (left image) - State 0
Conformation Electrons Maximally Separated  (right image) - State 1

3 - 2^65,536 (also calculated by Ray) is the VERY LARGE number 
in the Clifford Algebra sequence: 
Start with nothing = Empty Set and form its Clifford Algebra: 
Cl(Empty Set) = 0-dim 
Then form the Clifford Algebra of that and continue: 
Cl(0) = 1-dim
Cl(1) = 2-dim
Cl(2) = 4-dim 
Cl(4) = 16-dim 
Cl(16) = 65,536-dim 
Cl(65,536) = 2^65,536-dim = MUCH larger than the number of particles in Universe. 

How do the Cl(16) Creation/Annihilation states Resonate 
with the Dimer Superposition Separation States ? 



Resonance between Cl(16) Creation/Annihilation states

that live in 26D String Theory Cl(1,25) Planck-Scale Cells

and 

Dimer Superposition Separation States 

that live in Human Cells such as Brain Neurons

is based on Quanta of the Bohm Quantum Potential 
Bohm Quantum Potential is based on 

World-Lines = Strings and 26-dim String Theory



Green, Schwartz, and Witten say in their book "Superstring Theory"
vol. 1 (Cambridge 1986) "... For the ... closed ... bosonic string [ 26D String Theory 
that is NOT supersymmetric ] .... The first excited level ... consists of ... 

the ground state ... tachyon ... and ... 
a scalar ... 'dilaton' ... and ...

SO(24) ... little group of a ...[26-dim]... massless particle ... and ...
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions.

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The SO(24) little group is related to the Monster automorphism group that is
the symmetry of each cell of Planck-scale local lattice structure.

The massless spin 2 state = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.

Dimer Superposition Separation States
Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer

with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference ( SSEDIFF ) is the internal energy

E_ssediff = G m^2 / a
The Bohmion carrier of the Bohm Quantum Potential being massless spin 2 
it acts with respect to the SSEDIFF as a spin 2 graviton would act, 
seeing its energy as Bohm Quantum Potential internal energy. 

Cl(16) Creation/Annihilation states
The Bohmion carrier of the Bohm Quantum Potential acts on the Cl(16) 
Creation-Annihilation Operators of E8 Physics as Bohm Quantum Operators. 
The Cl(16) Bohm Quantum Creation / Annihilation Operators are represented by 
the E8 Maximal Contraction generalized Heisenberg Algebra h92 x A7 = 

28 + 64 + ((SL(8,R)+1) + 64 + 28 



Bohmions mediate Resonance between 
Planck-scale Cl(1,25) cells of E8-Cl(16) Quantum Spacetime 

and
Microbule Quantum Consciousness Patterns in the human brain

                                        

Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) say
“... Bohm’s Quantum Potential 

can be viewed as an internal energy of a quantum system ...”  

Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993):
"... the total force ...  from the quantum potential ... 

does not ... fall off with distance ...
because ... 

the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Therefore: 

Resonant Connections can exist among Spatially Distant Elements. 



How does an Element find a Spatially Distant Resonant Connection Element ? 

Feynman’s Path Integral formulation of Quantum Theory shows that 
the amplitude for any Real Quantum Path from state A to state B 
is the sum the amplitudes of All Virtual Possible Paths from A to B. 
Therefore, 
Virtual Bohmions must connect the Initial Element A 
to each and every Intermediate Element on each and every Virtual Path from A to B 
and 
the Initial Element must Virtually see every other Element in Our Universe 
and be able to evaluate (effectively instantaneously) whether or not it is Resonant. 
If ANY other Element (no matter how distant) is Resonant with the Initial Element, 
a Resonant Connection is established, effectively instantaneously. 
Some properties of Resonance are discussed ( from the point of view of 
electromagnetic interactions ) by Carver Mead in his book Collective Electrodynamics 
(MIT 2000): "... Any energy leaving one resonator is tranferred to some other resonator, 
somewhere in the universe. ... With the two resonators coupled, the energy shifts back 
and forth between the two resonators in such a way that the total energy is constant ... 
The conservation of energy holds despite an arbitrary separation between the 
resonators; it is a direct result of the symmetry of the advanced and retarded potentials. 
There is no energy "in transit" between them. ... the universe contains a truly enormous 
number of resonators ...”.

Is there a Resonant Copy of You in the Planck-scale Cells of Spacetime ?

When You were conceived You were a Single Cell whose Microtubules could resonate 

(image from Wikipedia on Human_embryogenesis)
with a corresponding Resonant Set of Planck-scale Cells of Spacetime. 
Then Your Single Cell divide by mitosis into 2 cells and your Resonant Cell also divides. 
After 2 more divisions You and your Resonant Set have cleaved into 8 similar Cells. 
When the cells divide into 16, cleavage continues as cellular differentiation.   

8 cells represent the Cl(8) level of information, 
2^8 = 256 only on the order of 248-dim E8, so all cells are similar. 

16 cells represent the Cl(16) level of information, 
2^16 = 65,536 much more that the 248 of E8, so there is enough information for differentiation. 

Your growth is mirrored 
in a corresponding Resonant Set of Planck-scale Spacetime Cells.



Microtubule You        <---  Bohmion Connection --->       Planck-scale Resonant You 
          /\                                                                                                   /\
           |                                                                                                    |
           |                                                                                                    |
Standard Model                                                                       Global E8 Spacetime 
   NJL Higgs                                                                                  NJL E8 Lattice                 
  Connection                                                                                   Connection 
           |                                                                                                    |
           |                                                                                                    |
          \/                                                                                                   \/
 Your Near Neighbors                                                         Other Planck-scale Sets
  in Physical M4                                                            Resonating with Resonant You

The Higgs NJL Condensate mediating the Connection between You and Your Neighbors 
is Short-Range as it does not extend much beyond the scale of the Standard Model 
Fermions and Bosons to which the Higgs mechanism gives mass. Therefore, You may 
get a lot of detailed information from Your Near Neighbors, but You will not get much 
information from Neighbors that are Distant in Space or Time.  

The E8 Spacetime NJL Condensate mediating between Your Resonant Set and 
Other E8 Resonant Sets is Long-Range as it extends throughout E8 Spacetime of 
Our Universe. D8 brane Spacetime has Planck-scale Lattice Structure superposition of 
8 E8 Lattices: 

As aimath.org/E8/e8graphinfo.html states: “... Crystal Graph for E8 ...

... This is a picture of the 248-dimensional Lie algebra of E8. ... There are 248 nodes in 
the picture, one for each basis element of the Lie algebra. ... The Lie algebra of E8 is 
generated by 8 pairs of elements (X,Y), one pair for each of the colored nodes in the 
Dynkin diagram. ...”.
Since the E8 Spacetime lattices extend throughout Our Universe, Your Resonant Set is 
a part of an NJL Condensate that is connected by E8 lattices to ALL Resonant Sets in 
Our Universe, and can be in Resonant Connection with ANY of them. 
For example, if Beethoven’s Opus 131 14th String Quartet is in Your Consciousness, 
then Your Spirit Resonant Set can make Resonant E8 lattice Connection   
with the Spirit Resonant Set of Beethoven, and then by Bohmion Connection, 
Beethoven’s Spirit can have Resonant Connection with You. 



Here is an overview of the Fundamental Structure of my E8 Physics model: 

Fundamental TOE = Algebraic Quantum Field Theory (AQFT) = 
= Completion of the Union of All Tensor Products of Cl(1,25) 
( generalization of hyperfinite II1 von Neumann factor fermionic fock space )

Cl(1,25) = Real Clifford Algebra of Lorentz Leech Lattice of 26D String Theory = 
( Strings = World-Lines gives Bohm Quantum Potential and Bohmions )

( 26D String Theory corresponds to traceless 3x3 Hermitian octonion matrices:
 a   Y   X
 Y*  b   Z
 X*  Z*  c

which form J(3,O)o = traceless part of 27-dim Jordan Algebra J(3,o). 
X, Y, Z are 8-dim octonions, * is conjugation, and a, b, c are real numbers. 

the octonion X determines a position in 8-dim spacetime;
the octonion Y determines an identity as a fermion particle;

the octonion Z determines an identity as a fermion antiparticle.)
= M(2,Cl(0,24)) = 2x2 Matrices of Clifford Algebra of 24D Leech Lattice  

( 2x2 matrices of Linear Fractional Conformal Mobius structures )

Cl(0,24) = Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,16) x Cl(0,8)
( 8-Periodicity tensor product of Cl(0,8) )

( Leech Lattice as 3 copies of E8 Lattice - shown by Dixon )

Cl(0,16) contains E8 as 120-dim D8 BiVectors + 128-dim D8 half-spinors
E8 contains recipe for Local Lagrangian 

of Standard Model and Gravity + Dark Energy
240 Root Vectors of E8 are represented by two Symmetric Spaces: 

E8 / D8 = 128-dim rank 8 (OxO)P2 = 
= two copies of Dixon’s fundamental Spinor RxCxHxO 

which represents Fermion Particles and AntiParticles

E8 / E7xSU(2) = 112-dim rank 4 = Root Vectors of D8 
which represents 8-dim Spacetime and
Gauge Bosons and Ghosts of Standard Model and Gravity + Dark Energy 



Conformal Dark Energy and 16 BSCCO Josephson Junction edges 
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Abstract:

Conformal Dark Energy interacts with Josephson Junction BSCCO superconductors. 
Neutrino mass gives a cutoff at about 1.7 x 10^12 Hz. Using BSCCO crystals as edges, 
configurations such as 16-edge 5-dipyramid can be constructed in flat 3-dim Space 
to observe Dark Energy Curvature Distortion of 4-dim Spacetime. 
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Conformal Dark Energy Phase of 2-Phase Universe 
and Josephson Junctions

I. E. Segal proposed a Minkowski-Conformal 2-phase Universe
Beck and Mackey proposed 2 Photon-GraviPhoton phases

Gravity and Dark Energy come from the 15-dimensional Spin(2,4) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation
Dark Energy comes from the 10 Rotation, Boost, and Special Conformal generators.
Dark Matter Primordial Black Holes come from the 4 Translation generators 
which define 4-dim physical spacetime and its curvature. 
Ordinary Matter comes from the 1 Dilatation generator for Higgs mass.

The two phases are: 
Conformal/GraviPhoton phase from the Dark Energy Special Conformal generators. 
It has GraviPhotons and Conformal symmetry

(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.
Minkowski/Photon phase from the Dark Matter Translation generators. 
It is locally Minkowski with ordinary Photons and Gravity weakened 
by 1 / (M_Planck)^2 = 5 x 10^(-39) so that we see Dark Energy as only 3.9 GeV/m^3

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ... a Josephson junction consists of two superconductors 
with an insulator sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute value squared 
yields the density of superconducting electrons. Denote the phase difference between 
the two wave functions ... by P(t). ...
at zero external voltage a superconductive current given by Is = Ic sin(P) flows between 
the two superconducting electrodes ... Ic is the maximum superconducting current the 
junction can support. ...
if a voltage difference V is maintained across the junction, then the phase difference P 
evolves according to  d P / dt = 2 e V / hbar i.e. the current ... becomes an oscillating 
current with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v ... can 
be interpreted as the energy change of a Cooper pair that is transferred across 
the junction ...".



P A Warburton of University College London in EPSRC Grant Reference: EP/
D029783/1, "Externally-Shunted High-Gap Josephson Junctions: Design, Fabrication 
and Noise Measurements", starting1 February 2006 and ending 31 January 2009 
with £ Value: 242,348 said:
"... around 70% of the energy in the universe is in the form of gravitationally-repulsive 
dark energy. This dark energy is not only responsible for the accelerating expansion of 
the universe but also was the driving force for the big bang. A possible source of this 
dark energy is vacuum fluctuations which arise from the finite zeropoint energy of a 
quantum mechanical oscillator, hf/2 (where f is the oscillator frequency). … 
dark energy may be measured in the laboratory using resistively-shunted Josephson 
junctions (RS-JJ's). Vacuum fluctuations in the resistive shunt at low temperatures can 
be measured by non-linear mixing within the Josephson junction. If vacuum fluctuations 
are responsible for dark energy, the finite value of the dark energy density in the 
universe sets an upper frequency limit on the spectrum of the quantum fluctuations in 
this resistive shunt. Beck and Mackey calculated an upper bound on this cut-off 
frequency of 1.69 THz. … 
We therefore propose to perform measurements of the quantum noise in RS-JJ's 
fabricated using superconductors with sufficiently large gap energies that the full noise 
spectrum up to and beyond 1.69 THz can be measured. … Cuprate superconductors
have an energy gap an order of magnitude higher than ... around 2.5 THz ... 
experiments ... would give ... confirmation (or ... refutation) of the vacuum fluctuations 
hypothesis. ...".



Neutrinos give Dark Energy density Josephson Junction Cutoff

Beck and Mackey in astro-ph/0406504 said "... We predict that the measured
spectrum in Josephson junction experiments must exhibit a cutoff at the critical 
frequency nu_c ... [ corresponding to the observed Dark Energy density 0.73 x critical 
density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3]... If not, the corresponding vacuum 
energy density would exceed the currently measured dark energy density of the 
universe. ... The energy associated with the computed cutoff frequency nu_c ...[ about 
1.7 x 10^12 Hz ]... E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ...
coincides with current experimental estimates of neutrino masses. ...".

If Josephson Junction frequencies were to be experimentally realized up
to 2 x 10^12 Hz, then, if the photon vacuum fluctuation energy density
formula were to continue to hold, the vacuum energy density would be seen
to be 0.062 x (20/6)^4 = about 7 GeV/m^3 which exceeds the total critical
density of our universe now. 
To avoid such a divergence being physically realized, neutrinos should appear in the 
vacuum at frequencies high enough that E = h nu exceeds their mass of about 8 x 
10^(-3) eV, or at frequencies over about 1.7 x 10^12 Hz



Dark Energy Conformal Graviphotons and BSCCO superconductors

Such Josephson Junction Arrays effectively act as controllable superconductors. 
As Beck and de Matos suggested in arXiv 0707.1797, superconductors are examples of 
Conformal Dark Energy Phases within the Gravitationally Bound Domain of our Inner 
Solar System. They said: “… this model can account simultaneously for the anomalous 
acceleration and anomalous gravitomagnetic fields around rotating superconductors 
measured by Tajmar et al. and for the anomalous Cooper pair mass in superconductive
Niobium, measured by Cabrera and Tate …[Effectively]… gravitationally active photons 
obtain mass in the superconductor …”.

On a large scale (billions of light years), Gravitationally Bound Domains are traced out 
by Galaxies and Clusters of Galaxies (similar images in Universe 4ed Kaufmann Freeman 
1994)

so the the white dots would be the Gravitationally Bound Domains 
like rigid pennies on an expanding balloon, or rigid raisins in an expanding cake. 
The black background would be the Universe’s Conformal Expanding Domain. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: 
"... A non-vanishing cosmological constant (CC) /\ 
can be interpreted in terms of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .

The binding energy is Ec = u c^2 : m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs, their zeropoint energies 
form a condensate capable of the gravitoelectrodynamic properties of superconductive 
cavities. ... Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
... in vacuum one may put rho* = rho_vac from which the cosmological cutoff frequency 
v_cc is estimated as v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor. ...".



Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors separated by a 
thin barrier, i.e. Josephson junction, associated with coherent quantum tunneling of 
Cooper pairs. ... The Josephson effect also provides a unique way to generate high-
frequency electromagnetic (EM) radiation by dc bias voltage ... The discovery of cuprate 
high-Tc superconductors accelerated the effort to develop novel source of EM waves 
based on a stack of atomically dense-packed intrinsic Josephson junctions (IJJs), since 
the large superconductivity gap covers the whole terahertz (THz) frequency band. Very 
recently, strong and coherent THz radiations have been successfully generated from a 
mesa structure of Bi2Sr2CaCu2O8+d single crystal which works both as the source of 
energy gain and as the cavity for resonance. 
This experimental breakthrough posed a challenge to theoretical study on the phase 
dynamics of stacked IJJs, since the phenomenon cannot be explained by the known 
solutions of the sine-Gordon equation so far. It is then found theoretically that, due to 
huge inductive coupling of IJJs produced by the nanometer junction separation and the 
large London penetration depth ... of the material, a novel dynamic state is stabilized 
in the coupled sine-Gordon system, in which +/- pi kinks in phase differences are 
developed responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively coupled sine-
Gordon equations captures the important features of experimental observations.
The theory predicts an optimal radiation power larger than the one observed in recent 
experiments by orders of magnitude ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic Josephson 
Junctions of Bi2Sr2CaCu2O8+d single crystal ... we focus on the case that the 
Josephson plasma is uniform along a long crystal as established by the cavity formed 
by the dielectric material. ... A ... pi kink state ... is characterized by static +/- pi phase 
kinks in the lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the uniform dc 
current and the cavity modes, which permits large supercurrent flow into the 
system at the cavity resonances, thus enhances the plasma oscillation and 
radiates strong EM wave ... The maximal radiation power ... is achieved when the 
length of BSCCO single crystal at c-axis equals the EM wave length. ...".

BSCCO superconducting crystals are natural Josephson Junctions. 
Josephson Junction control voltage acts as a valve for access to BSCCO Dark 

Energy. (an idea due to Jack Sarfatti)

Dark Energy accumulates in the superconducting layers of BSCCO. 
Dark Energy expands Spacetime of our Universe 

and also expands Spacetime of the BSCCO. 



BSCCO crystals as edges in Josephson Junction Arrays

Each long BSCCO single crystal looks geometrically like a line

(BSCCO image from Wikipedia)
so configure JJ Arrays using BSCCO crystals as edges.

Dark Energy expansion of a 1-dim BSCCO edge or a 2-dim BSCCO triangle 

or a 3-dim BSCCO tetrahedron is a uniform expansion of the configuration. 
There is no distortion of Spacetime (only a scale dilation that is hard to measure ).

Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ... qubit design ... 
emulates a spin-1/2 system in a vanishing magnetic field, 
the ideal starting point for the construction of a qubit. 
Manipulation of the tetrahedral qubit through external bias signals translates into 
application of magnetic fields on the spin; 
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...



...”.

If you fit 5 tetrahedra with 4 each sharing one the 4 faces of the 5th, 

then you also have an exact fit and Dark Energy gives no distortion of Spacetime. 



Dark Energy Spacetime Distortion 
for configurations beyond Tetrahedron

If you fit 5 tetrahedra all sharing a central edge, you do not get an exact fit

(image from Conway and Torquato    PNAS 103 (2006) 10612-10617)

but there is a gap between 2 faces whose angle is 7.36 degrees. 
The gap can be eliminated by Dark Energy Spacetime curvature 
in which case the exact curved Spacetime configuration would have 
1 central edge, 5+5 = 10 edges from central edge to perimeter, and 5 perimeter edges. 

Using 16 identical BSCCO Josephson Junction segments as edges 
you can in flat 3-dim Space construct the 15 red and 1 green configuration 
which does not have the 2 blue edges, so that in flat 3-dim Space it is incomplete. 

If the BSCCO Josephson Junctions collect enough Dark Energy to curve Spacetime 
they can close the configuration in curved Spacetime 

This 16-edge configuration is a simple example of constructing 
a configuration that is incomplete in 3-dim space 

but 
can be completed by Dark Energy to a closed configuration in curved Spacetime. 



The 16-edge BSCCO Josephson Junction configuration 
is a simple tool to observe and control Dark Energy. 

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) 
the superconducting Josephson Junction layers of the 16 BSCCO crystals 

(BSCCO image from Wikipedia)

will bond with Dark Energy GraviPhotons that are expanding our Universe.

My idea is that the Dark Energy GraviPhotons will not like being configured as edges of 
an incomplete configuration in our flat 3D space

and
they will use their Dark Energy to make all 5 tetrahedra to fit together exactly 
by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me that a clearly designed experiment will either

1- not work and show my ideas to be wrong 

or

2 - work and be the Geometric Key to controlling Dark Energy
 ( as were Chain Reactions for Nuclear Fission and Ellipsoidal Focussing for H-Bombs )



More complicated configurations may be harder to fabricate in flat 3-dim space 
but 

they may prove to be more useful in the long run. 

Here are a few examples: 

42 edges (20 Tetrahedra) make an Icosahedron plus its center

     
(images from Conway and Torquato PNAS 103 (2006) 10612-10617 

and from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.

It has 20 Tetrahedra which in flat 3-space have gaps totalling 1.54 steradians 
but 

with Dark Energy Spacetime curvature they fit exactly in curved 3-space.



720 edges (600 Tetrahedra) make a 4-dimensional 600-cell
(image from Wikipedia)

480 of the 600 Tetrahedra of the 600-cell form 24 Icosahedra (each with 20 cells). 

The remaining 600 - 480 = 120 Tetrahedral cells, with the 24 Icosahedra, 
form a Snub 24-cell 

(image from eusebia.dyndns.org)

Each of the 24 icosahedra of the Snub 24-cell lives inside an Octahedron 



Each of the 24 Icosahedra of the Snub 24-cell can be completed to an Octahedron 
by adding to it 120 / 24 = 5 of the Tetrahedra of the Snub 24-cell, 
forming a 24-cell with 24 Octahedral cells and 96 edges

(image from members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection)

In this form, Euclidean 4-dim Spacetime 
(related to Minkowski M4 Spacetime by Wick rotation) 
can be tiled as in a D4 Lattice of Integral Quaternions 

so 
you can construct an Array of BSCCO Josephson Junctions to observe and 
control Dark Energy on a larger scale than a single isolated configuration. 

By similar construction starting with a pair of 600-cells 
you can build a 120+120 = 240-vertex 8-dim Gossett polytope 

and construct Arrays related to Octonionic E8 Lattices. 



The dual to the 600-cell (600 Tetrahedra and 720 edges and 120 vertices) 
is 

the 120-cell (120 Dodecahedra and 1200 edges and 600 vertices). 

The dual to the Dodecahedron is the Icosahedron 
so 

the 600-cell is related by 2 dualities to 
the Icosahedral 120-cell (120 Icosahedra and 720 edges and 120 vertices) 

(image from Wikipedia)

This gives an alternative way use 720 BSCCO Josephson Junction edges 
to construct configurations for observation and control of Dark Energy. 
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Should Consensus Suppress the Individual ? 
 

Frank Dodd (Tony) Smith, Jr. - 2017 - viXra 1705.0271
Consider three cases, each with 

Consensus = the Physics Establishment including: !
! Organizers of 2010 Banff Workshop on Structure and Representations 
! ! of Exceptional Groups (page 3-4); 
! Moriond 2017 (page 4): 
! the Princeton Institute for Advanced Study (page 4); 
! the Simons Center for Geometry and Physics (page 4); 
! Fermilab, CDF, and D0 Collaborations (pages 9-17); 
! the Cornell arXiv (pages 16; 30-31);
! CERN CDS (pages 17; 31); and
! LHC, ATLAS, and CMS Collaborations (pages 18-29)

and 
Individual = I, a Georgia lawyer with a 1963 AB in math from Princeton 
! and some physics study at Georgia Tech with David Finkelstein as adviser, 
! but, having at age 50 failed the Fall 1991 Georgia Tech Comprehensive Exam 
! ( a 3-day closed book exam ), I have no physics degree 

First Case (pages 2-4): 
Does E8 represent Realistic Standard Model plus Gravity ? 

Consensus =  NO       Individual = YES
Individual says Cl(16) contains E8 Lagrangian as basis for Realistic AQFT = 

= Completion of Union of All Tensor Products of Cl(16) 
whose Geometric and Combinatorial Structure 

allows calculation of particle masses and force strengths (see page 2).

Second Case (pages 5-29):
Our Universe: Is it Stable ?

Consensus = NO (only metastable)        Individual = YES

Third Case (pages 30-36):
Dark Energy and Dark Matter

Consensus = Unknown        Individual = Segal Conformal Structure
 

Thanks to ATLAS for ATLAS-CONF-2017-058 stating existence of a 
possible 240 GeV Higgs Mass State at 3.6 sigma local significance

(see pages 22 and 28-29).
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First Case: 
Does E8 represent Realistic Standard Model plus Gravity ? 

Consensus =  NO       Individual = YES
Individual says Cl(16) contains E8 Lagrangian as basis for Realistic AQFT = 

= Completion of Union of All Tensor Products of Cl(16) 
whose Geometric and Combinatorial Structure 

allows calculation of particle masses and force strengths:
Quark masses are constituent masses. Most of the calculations are tree-level.
Fermions are Schwinger Sources with geometry of Complex Bounded Domains
and Kerr-Newman Black Hole structure size about 10^(-24) cm.
Since ratios are calculated, values for one particle mass and one force strength are assumed.
Particle/Force                Tree-Level              Higher-Order

e-neutrino                         0                    0 for nu_1
mu-neutrino                        0                9 x 10^(-3) eV for nu_2
tau-neutrino                       0                5.4 x 10^(-2) eV for nu_3
electron                       0.5110 MeV
down quark                      312.8 MeV            charged pion = 139 MeV
up quark                        312.8 MeV              proton = 938.25 MeV
                                                  neutron - proton = 1.1 MeV
muon                            104.8 MeV                106.2 MeV
strange quark                     625 MeV
charm quark                      2090 MeV
tauon                            1.88 GeV
beauty quark                     5.63 GeV
truth quark (low state)           130 GeV           (middle state) 174 GeV
                                                      (high state) 218 GeV
W+                             80.326 GeV
W-                             80.326 GeV
W0                             98.379 GeV               Z0 = 91.862 GeV

Mplanck 1.217x10^19 GeV

Higgs VEV (assumed)             252.5 GeV
Higgs (low state)                 126 GeV           (middle state) 182 GeV
                                                      (high state) 239 GeV

Gravity Gg (assumed)               1
(Gg)(Mproton^2 / Mplanck^2)                                 5 x 10^(-39)
EM fine structure              1/137.03608
Weak Gw                          0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))                    1.05 x 10^(-5)
Color Force at 0.245 GeV         0.6286                    0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                     s                      b
u 0.975                 0.222                  0.00249 -0.00388i
c -0.222 -0.000161i     0.974 -0.0000365i      0.0423
t 0.00698 -0.00378i    -0.0418 -0.00086i       0.999
The phase angle d13 is taken to be 1 radian.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
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The basis of the model is representation of physics by the 240 Root Vectors of E8: 

E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark

aNu = antineutrino, aDQar = anti-red down antiquark 
white boxes enclose time components of neutrino and antineutrino

aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein

6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts

12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts

32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum
Details of the E8-Cl(16) model and the calculations are in viXra 1602.0319. 

Garrett Lisi’s E8 physics model represents the 240 Root Vectors differently 
but it attracted the attention of not only the math/physics community 
but also the general public to the possibility of using E8 for a realistic physics model. 

Some in the math/physics community saw flaws in Garrett’s E8 model 
and resented its popularity with the general public. In particular, 
Skip Garibaldi and Jacques Distler wrote arXiv 0905.2658 entitled 

“There is no “Theory of Everything” inside E8”
and in July 2010 David Vogan (MIT) et al held an E8 physics workshop in Banff  
to which both Garrett and Skip were invited, but I was not allowed to attend it 
even though my E8 model did not have the flaws of Garrett’s E8 model.
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Although I had not been allowed to attend the Banff E8 workshop in 2010, 
I still wanted to present my E8 Physics model, 
including its calculations of force strengths, particle masses, etc, 
to the math/physics community 
so 
I applied to visit 
the 2017 Rencontres de Moriond (results of the LHC 2016 run)
and
the Princeton Institute for Advanced Study 
and 
the Simons Center for Geometry and Physics. 

The Moriond organizer was very courteous, 
but declined my offer to talk about my ideas. 

The Princeton IAS rejected my application, 
stating that I was unqualified because I have no Ph.D., 
despite the facts that: 
Freeman Dyson was a Professor at IAS (1953-1994, then becoming emeritus)
Freeman Dyson has no Ph.D., 
but has a 1945 Trinity College Cambridge B.A. in mathematics. 
I have a 1963 Princeton A.B. in mathematics. 

The Simons Center rejected my application, not stating any particular reason. 
! A personal reason that I would have liked to visit the Simons Center 
! is that it is near the Setauket Presbyterian Church, of which 
! my 8-Great Grandfather Nathaniel Brewster was the First Minister (1665-1690). 
! Nathaniel Brewster (AB Harvard 1642) was one of the nine graduates of Harvard’s first class. 
! His father, my 9-Great Grandfather Francis Brewster II (MA Pembroke Cambridge 1624), 
! died at sea in 1647 aboard the New Haven Phantom Ship. 

If the Influential Physics Establishment Institutions 
such as CERN-LHC-Moriond, Princeton IAS, and Simons Geometry and Physics 
continue to exclude Individuals with ideas such as realistic E8 based calculations 
of force strengths, particle masses, etc, with E8 describing Lagrangian structure 
embedded in Cl(16) leading, by 8-Periodicity, to an Algebraic Quantum Field Theory 
generalizing the Hyperfinite II1 von Neumann factor algebra, 
then 

Physics will enter a Dark Age with only incremental advancements 
and 

No Major Advancement in Fundamental Understanding.
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Second Case:
Our Universe: Is it Stable ? 

Consensus = NO (only metastable)   Individual = YES

The Consensus view is simple and clear: 

The Higgs and the Tquark are both Standard Model point particles,
each with only one Mass State: 

Higgs = 125 GeV Observed by LHC in 2012
Tquark = 174 GeV for which Fermilab saw Evidence in 1994

If you use the Standard Model to plot their phase space 
on a diagram of Higgs mass v. Tquark mass, Consensus gets 

so Consensus says that Our Universe is NOT Stable 
but is rather at the boundary of Metastability and Instability. 
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The Individual view is more complicated, but more Optimistic. 

In it, the Higgs is a Tquark Condensate 
and 
the Higgs and Tquark form a 3-Mass-State System 
according to Nambu-Jona-Lasinio type structures 
described in the papers hep-ph/9603293 and hep-ph/0311165 
by Yamawaki, Hashimoto, and Tanabashi 
producing 3 Higgs-Tquark Mass States: 

at the Critical Point; 
at the Non-Perturbativity Bounday; 

and in the Normal Stable Zone. 

Only at the Critical Point ( where the Higgs Mass is at the Higgs VEV ) 
is the zone of Vacuum Instability or Metastability encountered. 

Therefore, the Individual view is YES - Our Universe is Stable. 

How and Why did the Consensus reject the Optimistic View of the Individual ? 

Here are some details: 
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You can plot characteristics of a Nambu-Jona-Lasinio type Higgs-Tquark system 
on a Higgs Mass - Tquark Mass diagram like this:

From First Principles 
it is clear that there should be a Higgs-Tquark Mass State at the Critical Point: 

Critical Point State: Higgs Mass about 260 GeV (around the Higgs VEV) - 
                                - Tquark Mass about 220 GeV

From its geometry, my physics model - see viXra 1602.0319 - 
predicted in the 1980s a Tquark Mass State about 130 GeV, 
indicated by the Green Line: 
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The 130 GeV calculation can be seen in terms of 
Particles as Schwinger Sources, finite small regions defined by Julian Schwinger, 
whose geometry determines Green’s Functions from Bergman Kernels 
of Complex Domains having symmetry of the gauge groups of Particle charges. 
Armand Wyler developed this technique in the context of electromagnetic force 
strength (fine structure constant) and particle masses (proton / electron mass ratio).  
Hua Luogeng calculated the relative volumes of Schwinger Source structures 
needed to apply Wyler’s techniques to the Weak, Color, and Gravity forces. 
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On 22 May 1992 the paper 
"ANALYSIS OF TOP-ANTITOP PRODUCTION AND DILEPTON DECAY EVENTS AND 
THE TOP QUARK MASS” 
by R. H. Dalitz and Gary R. Goldstein was received by Physics Letters B (Phys. Lett. B 
287 (1992) 225-230). 
It stated that: "A simple idealized procedure is proposed for the analysis of individual 
top-antitop quark pair production 
and dilepton decay events, in terms of the top quark mass. 
This procedure is illustrated by its application to the CDF candidate event. 
If this event really represents top-antitop production and decay, 
then the top quark mass would be 131 +22 -11 GeV.”.

When I saw that paper I was very happy 
because it supported my theoretical prediction of a 130 GeV Tquark Mass State

However, for political reasons - NOT based on physics reasoning - 
the Fermilab Consensus hated the Dalitz-Goldstein paper and its result 
so 
instead of what I had hoped for, 
intelligent discussion of my model and its successful prediction, 
the paper’s authors (and I who was supporting their work) 
were on the receiving end of hateful vitriol from the Fermiab Consensus. 

! Example of hateful vitriol - Goldstein was at Tufts, and the Fermilab Consensus 
! told Tufts that if Goldstein continued to publicize his Tquark mass calculation work 
! then all faculty and students at Tufts would be banned from working at Fermilab. 

Page 9



On 26 April 1994 Fermilab released FERMILAB-PUB-94/097-E 
by The CDF Collaboration
"Evidence for Top Quark Production inpp Collisions at 4s = 1.8 TeV” 
with this semileptonic histogram (colors added by me) 

Fermilab ignored the magenta small peak corresponding to the Critical Point State, 
without comment, 
and also ignored the green large peak corresponding to my prediction 
and the Dalitz-Goldstein paper, saying  
"... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. …”. 

I think that the Fermilab Consensus ignored the large green peak because it is roughly 
coincident with 130 GeV of Dalitz, Goldstein, and me that the Consensus hates. 

Fermilab, from that time on, insisted that the one and only Tquark Mass State 
was the broad cyan peak around 174 GeV 
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and continued to do so even when Fermilab’s other detector, D0, 
in 1997 (hep-ex/9703008) also saw semileptonic histogram peaks around 
the Critical Point Mass State (magenta) 
and the predicted Dalitz-Goldstein Mass State (green)

Fermilab continued to insist that the one and only Tquark Mass State 
was the broad cyan peak around 174 GeV 
despite the fact that their published data could be analyzed to be consistent 
with all three Nambu-Jona-Lasinio Mass States. If you would like to see a lot of details 
about such alternative analyses, see my web pages - 
www.valdostamuseum.com/hamsmith/ and www.tony5m17h.net 

Here, on the following 2 pages, are a few of those details: 
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In February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis by using only 8 Dilepton CDF events 
(hep-ex/9810029)

CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-mass 
dilepton events that were indicated to be in the 120-135 GeV range, and shifted the 
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mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting to 
discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event. 
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No matter whatever the reality of the green low mass or magenta high mass peaks, 
it is clear that Fermilab was observing the broad cyan middle mass Nambu-Jona-
Lasinio Tquark Mass Peak so as of the mid-1990s our diagram should be 
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Now, start at the Critical Point and run down (white line) the Boundary of 
Normal Stable - Non-Perturbativity until you hit the cyan Fermilab Middle Mass Statee 
and then continue down a straight line (white line) to the green Tquark Ground State

At this point, mid-1990s, assuming a Nambu-Jona-Lasinio-type Higgs-Tquark System, 
Fermilab had seen the Tquark Masses of the three Higgs-Tquark Mass States 
but the Higgs Masses were only NJL predictions not yet seen by LHC. 

Critical Point High Mass States: Higgs about 260 GeV and Tquark about 220 GeV 
Experiments in this region should tell us about the Critical Intersection of Normal 
Stability, Non-Perturbativity of Compositeness and 8-dim Kaluza-Klein M4 x CP2 
Structure, and Vacuum Instability. 

Non-Perturbativity Boundary Middle Mass States: Higgs about 200 GeV and 
Tquark about 174 GeV Experiments in this region should tell us a lot about 
Non-Perturbativity of Compositeness and 8-dim Kaluza-Klein M4 x CP2 Structure. 

Normal Stable Low Mass Ground States: Higgs about 125 GeV 
and Tquark about 130 GeV.
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It was only in the time from mid-1990s to early 2000s that I began 
to understand the Nambu-Jona-Lasinio-type 3-Mass-State Higgs-Tquark System, 
based on reading the papers hep-ph/9603293 and hep-ph/0311165 
by Yamawaki, Hashimoto, and Tanabashi, 
but 
just when I was beginning to really understand the NJL-type Higgs-Tquark System 
I was blacklisted by the Cornell arXiv (2002) 
! I had tried to fight the blacklisting by suing Cornell (Case No.:4:02-CV-280 
! fin my home Northern District of Georgia)
! which suit was dismissed 24 March 2003 only on Jurisdictional grounds 
! (not a dismissal of the merits of my case) the Court saying 
! that I should sue Cornell in its home state of New York. 
! My efforts to hire a good New York law firm were unsuccessful because, 
! as I was told, no matter whether I paid a good fee, I would be only an Individual 
! one-time client, and Cornell was a multi-billion dollar enterprise involving 
! a large number of people (some of my cousins are alumnae) with whom a good 
! relationship was of continuing usefulness for New York lawyers. 
! Therefore I gave up the law suit approach. 
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Further,  
the CERN CDS EXT service which had allowed me to put up papers
terminated outside access (and therefore terminated my access) pursuant to 
an 8 October 2004 meeting of the CERN Scientific Information Policy Board (SIPB) 
so 
my ability to communicate my ideas to the physics community 
was severely curtailed, being restricted to my personal web sites, 
and the alternative archive viXra, 
and making talks at meetings, 
including contributing a talk at the 2005 APS April Meeting in Tampa. 

The chairman of the session at which I presented my 
Nambu-Jona-Lasinio-type 3-Mass-State Higgs-Tquark System
was Joseph Lykken of Fermilab. At the meeting he seemed interested,
and said he would discuss it with the people at Fermilab and let me know
if I could maybe go there and make a talk etc.

I did not hear from him immediately,
so I sent him an email and he replied (20 April 2005) saying:
"... Thanks, I will let you know if I get any postive response from
the CDF and D0 experiments. Regards, -Joe ...".

There was no further contact with him after that, 
which 
showed me that even if a smart individual like Joe Lykken at a place like Fermilab 
were to be interested in my ideas, the Consensus Powers would 
make certain that I and my ideas would not be allowed. 

Therefore about all I could do was to wait for the LHC to start taking data 
that might indicate Higgs Mass States predicted by my NJL model.
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The cleanest most reliable channel in the LHC experiment is Higgs -> ZZ* -> 4l 
which would show a Higgs Mass State as a clean peak 

but it has fewer events than other channels 
so 
the  most likely early discovery of a Higgs State would be in the digamma channel 
which would show a Higgs Mass State as a shallow bump on a broad background curve 
that might be hard to distinguish from a statistical fluctuation. 

In 2008 the LHC started up to run at 14 TeV, 
but defective electrical connections caused an explosion that terminated operation. 

In 2010-2011, after repairs and rethinking, the LHC began to run at 7 TeV 
with ATLAS and CMS indicating possible Higgs Mass State around 115-130 GeV. 

In 2012, running at 8 TeV, ATLAS and CMS Observed in the digamma channel 
the 125 GeV Low Mass HIggs Ground State. As to the other two Higgs Mass States, 
ATLAS saw Indications of Higgs Mass States around 200 and 260 GeV, 
as well as at 125 GeV, in the Higgs -> ZZ* -> 4l channel
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CMS also saw indications of the same two Higgs Mass States 
with cross sections around 25% of Standard Model expectations: 

The LHC shut down in 2013-2014 for repair and reconstruction needed 
for operation at 13 TeV. 
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In 2015 the LHC had a 13 TeV run producing 2.6 fb-1 for CMS and 3.2 fb-1 for ATLAS
both of which saw iindications of Higgs Mass States around 200 and 260 GeV

CMS saw

ATLAS saw 
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In 2016 the LHC had a 13 TeV run producing 35.9 fb-1 for CMS and 36.1 fb-1 for 
ATLAS 

CMS saw for the Higgs -> ZZ* -> 4l channel 

a histogram with peaks at 201 GeV and 261 GeV, 

close enough to the 200 GeV and 250 GeV predictions of my E8 Physics Model 

to be consistent with my E8-Cl(16) Physics Model with NJL Higgs-Tquark sector.
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ATLAS, for the Full 2016 36.1 fb-1 of data in the Higgs -> ZZ* -> 4l channel, 
on 5 July 2017 released ATLAS-CONF-2017-058 saying: 
“... A search for heavy resonances decaying into a pair of Z bosons leading to l+ l- l+ l- 
... final state... where l stands for either an electron or a muon, is presented. 

[ that includes the Higgs -> ZZ* -> 4l channel ]
The search uses proton–proton collision data at a centre-of-mass energy of 13 TeV 
corresponding to an integrated luminosity of 36.1 fb-1 collected with the ATLAS 
detector during 2015 and 2016 at the Large Hadron Collider ...

excess ...[is]... observed in the data for m4l around 240 ... GeV ...
with a local significance of 3.6 sigma 

estimated under the asymptotic approximation, 
assuming the signal comes only from ggF production ...
The excess at 240 GeV is observed mostly in the 4e channel ...
Figure 6 presents the expected and observed limits at 95% confidence level
on sigma x BR(H->ZZ) of a narrow-width scalar for the ggF ... production modes,
as well as the expected limits  [figure truncated to relevant 140 - 300 GeV range]...

E8-Cl(16) Physics Model (viXra 1602.0319) has a Nambu-Jona-Lasinio (NJL) type 
structure for the Higgs-Tquark system resulting in 3 mass states for them, 
the 3 Higgs mass states being around 125 GeV (observed) and 200 and 250 GeV.  

240 GeV is close enough to 250 GeV that the ATLAS 3.6 sigma peak 
should not be suppressed by LEE. 
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Background and Histograms: 

CMS in CMS PAS HIG-16-041 dated 13 April 2017 released their histogram of 35.9 fb-1  
of LHC data for the 13 TeV run (2015-2016) using a background from which 
two Higgs candidate peaks, one at 201 GeV and one at 261 GeV, clearly stand out. 

The CMS background differs significantly from the ATLAS background.
The CMS histogram has also been truncated to the 140 - 300 GeV range that is 

relevant for evaluating the E8-Cl(16) physics model of viXra 1602.0319 
with respect to its Higgs Mass States around 200 and 250 GeV. 

201 and 261 GeV are close enough to 200 and 250 GeV 
that the two CMS peaks should not be suppressed by LEE. 

Also, 
the CMS 261 GeV and the ATLAS 240 GeV are both close enough to the E8-Cl(16) 

model prediction of 250 GeV that they both are confirmation of its NJL sector. 
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The CMS histogram uses bins that are 4 GeV wide 
while ATLAS uses bins that are 20 GeV wide 

so 
to facilitate comparison between the histograms, 

here is an image of the CMS histogram with 5 adjacent 4 GeV bins 
grouped together to simulate the 20 GeV bins uses by ATLAS: 
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ATLAS-CONF-2017-058 has 4 histograms that cover the 140 - 300 GeV range for 
testing the E8-Cl(16) model in the Higgs -> ZZ* -> 4l channel - 

Figures 4a (4+/- muons, 4+/- electrons, 2+/- of each) 
11a (4+/- muons) 11b (4+/- electrons) 11c (2+/- of each) 

It is clear from the ATLAS-CONF-2017-058 histograms of Figures 4a and 11a that 
the ZZ background is set so that the 200 GeV bin is the peak of ZZ background 
which results in no excess in the 200 GeV bin. 

That is not consistent with the background used by CMS in CMS PAS HIG-16-041. 

If ATLAS had used backgrounds of CMS PAS HIG-16-041 then excesses would have 
appeared in both the 200 GeV bin and the 240 GeV bin which 

would be consistent with my E8-Cl(16) Physics Model with NJL Higgs-Tquark 
sector. 
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In fact, excesses do appear in both the 200 GeV and 240 GeV bins 
in Figures 11b and 11c. As to the 4e channel of Figure 11b, ATLAS-CONF-2017-058 
says “The  excess at 240 GeV is observed mostly in the 4e channel ...”.  
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Further, the 4 histograms of ATLAS-CONF-2017-058 use a log axis for Events / 20 GeV. 

If a linear axis for Events / 20 GeV had been used, along with background similar to that  
of CMS PAS HIG-16-041, then ATLAS Figure 4a (right side of the following figure) 
would have looked something like the left side of the following figure: 

It is obvious that the use of the log axis significantly obscures 
the excesses of the 200 and 240 GeV bins. 
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On 27 July 2017 Tommaso Dorigo posted this on his blog: 
“... An ATLAS 240 GeV Higgs-Like Fluctuation Meets Predictions

From Independent Researcher
A new analysis by the ATLAS collaboration, based of the data collected in 13 TeV proton-proton 
collisions delivered by the LHC in 2016, finds 

an excess of X-->4 lepton events at a mass of 240 GeV, 
with a local significance of 3.6 standard deviations. 

The search, which targeted objects of similar phenomenology to the 125 GeV Higgs boson discovered in 
2012, is published in ATLAS CONF-2017-058. 
Besides the 240 GeV excess, 
another one at 700 GeV is found, with the same statistical significance.
3.6 standard deviations correspond to a "one-in-six-thousand" chance to observe data at least as 
discrepant with the background model as what is observed, if they do come from background only. 
So it is something interesting, as one may entertain the hypothesis that the data do contain some extra 
signal in it, causing the observation. However, in general such fluctuations are common in collider data. 
Physicists have learnt to "derate" the computed significances of bumps appearing in new particle 
searches - equivalently, to increase the estimate of the probability (p-value) of seeing the data if coming 
from background-only fluctuations - by considering the number of independent places where a bump was 
sought for in the first place. The p-value-enhancing factor is commonly called "trials factor" and the effect 
addressed to as "Look-Elsewhere Effect" (LEE for conniosseurs).

! Above: as a function of the reconstructed mass of the hypothetical particle decaying into four 
! leptons, ATLAS plots the upper limit on the particle's production rate. The green+yellow band 
! shows the range of values that the expected limit should take in the absence of any new particle, 
! with green meaning "the central 68% quantiles" and yellow meaning "the central 95% quantiles". 
! Whatever is above the curve is a significant-ish excess. The black points show the observed limit, 
! which has a upward spike at 240 GeV due to the presence of an excess of events with that mass.

The two bumplets found by ATLAS have a "trial-factor-corrected" significance of just over 2 standard 
deviations (a few-in-hundred chance), so they appear insignificant. However, in case you have a model 
which predicts in advance the mass at which the particle signal should be found, the local 
significance (3.6 sigma in this case) should be the one to look at. And 3.6 sigma is a quite serious 
business: the number is called "strong evidence" by ATLAS itself when it refers to H->bb decays neatly 
evidenced in the same dataset through a careful new analysis (one which I have not had an occasion to 
talk about here, unfortunately).

Page 28



Incidentally, 3.6 sigma are also about the significance of the 750 GeV X->gamma gamma bump found by 
ATLAS 2 years ago - you know, the one that caused 600 theoretical papers to flood the Cornell Arxiv in 
the matter of a few months. So you see: 3.6 sigmas can both be the first hint of a real signal - 
the 125 GeV H->bb one nobody doubts about - or a fluctuation that should not be taken too seriously and 
which is destined to die away, as the 750 GeV fairy.
Today, the 240 GeV ATLAS signal looks intriguing, for a couple of reasons. 
One is that an independent researcher, who has a past involvement in experimental physics research but 
is now doing totally different things, has predicted such a particle in a toy model he put together several 
years ago. The guy is Tony Smith (Frank D. Smith his registered name), a long-time follower of this blog. 
His toy model is described in a vixra paper he wrote in February last year. 

( see http://vixra.org/abs/1602.0319 and http://vixra.org/abs/1610.0318 )
The other is that Tony himself points out that CMS also seems to have been seeing slight excesses more 
or less where he predicted them, in their 4-lepton mass distribution. Being a CMS member, I will not 
comment on that statement, as CMS has not issued any on the matter. Whether the 240 GeV Higgs will 
join the 750 GeV one in the trash bin or whether instead it will grow to become an astounding new find, 
confirming Tony's model, is a topic on which I accept bets. Not from Tony himself though, as I won two 
with him already and I don't want to look like I exploit his perseverance in pursuit of exotic new physics 
signals - he is sort of a friend now. 
But if you believe this will become the next big LHC discovery, 
and are willing to bet $500 on it, drop me a line!

COMMENTS
...
Well, I hope some real theorist who can write real arxiv papers picks it up as a possible divertissement - 
Tony has tried to publish in the arxiv but as far as I remember he is sort of banned there.
Cheers,
T.
Tommaso Dorigo | 07/28/17 | 1:42 PM ...”. 

Thanks to ATLAS for explicitly stating in ATLAS-CONF-2017-058 the existence 
of a possible Higgs Mass State around 240 GeV at 3.6 sigma local significance. 

If ATLAS had ignored that possible peak, 
then LHC analysis of 2017 and future runs in the Higgs -> ZZ* -> 4l channel 

might have ignored possible peaks around 200 and 250 GeV, 
and the Individual’s Nambu-Jona-Lasinio 3-State HIggs-Tquark System 

might have been Effectively Suppressed 
and the Simple Consensus View 

of a single Higgs state at 125 GeV might have prevailed, 
just as the Simple Consensus View of a single Tquark state at 174 GeV 
prevailed at Fermilab, by ignoring any Tquark data at 130 and 220 GeV.

ATLAS’s honest public statement of Higgs -> ZZ* -> 4l observations at LHC 
gives me hope that there might be full and complete discussion and analysis 

not only of the NJL Sector of my E8-Cl(16) Physics model 
but also its Dark Energy : Dark Matter : Ordinary Matter Sector 

and its Calculation Sector (force strengths, paticle masses, etc) 
and its AQFT Sector. 
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Third Case: 
Dark Energy and Dark Matter 

Consensus = Unknown       Individual = Segal Conformal  Structure

Again, the Consensus view is simple and clear: 

Nobody understands Dark Energy and Dark Matter. 

Also again, the Individual view is more complicated, but more Optimistic. 

In 2003 the Wilkinson Microwave Anisotropy Probe (WMAP) released 
its first results (astro-ph/0302207) showing 
a Dark Energy : Dark Matter : Ordinary Matter ratio 

DE : DM : OM     =     0.73 : 0.22 : 0.044

Irving Ezra Segal based his ideas about Gravity and the Cosmological Constant 
on the Conformal group Spin(2,4) = SU(2,2) whose 15 generators act as gauge bosons 
which combine to produce Einstein-Hilbert Gravity plus Cosmological Constant -
- see section 14.6 of Rabindra Mohapatra’s book "Unification and Supersymmetry". 

The 15 Conformal Generators are: 
6 Lorentz plus 4 Special Conformal = 10 for the Expanding Universe of Dark Energy

4 Translations for 4-dim spacetime of Primordial Black Holes and Dark Matter
1 Dilatation for the Higgs scalar giving Mass to Ordinary Matter

At first glance, that gives the ratio 
DE : DM : OM = 10/15 : 4/15 : 1/15  = 0.67 : 0.27 : 0.06

but DE, DM, and OM vary differently with the time-varying radius of Our Universe. 
When you take into account the differing variations with age of Our Universe, 
you get for the ratio at our present time: 

DE : DM : OM     =     0.753 : 0.202 : 0.045
in very good agreement with the WMAP results.

I then wrote a paper that, 
even though I had been blacklisted by the Cornell arXiv in 2002, 
I hoped would be good enough and important enough that Cornell would lift its blacklist. 
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However, when I submitted my WMAP ratio calculation paper to the Cornell arXiv, 
I found that my blacklisting would not be lifted, 
and it was rejected by Cornell in February 2004. 

I then submitted the paper to the CERN CDS document server 
which allowed me to post it as EXT-2004-013. 

My success was short-lived, because pursuant to an 8 October 2004 meeting 
of the CERN Scientific Information Policy Board (SIPB) 
the CERN CDS External Service was terminated. 
My personal opinion is that my name was involved in the October 2004 
discussions leading to the killing of the CERN CDS preprint server. 
My only sources are rumors, because nobody officially involved will talk to me directly. 
The rumor sources are people connected with CERN who would talk to me 
or to friends of mine but were (and probably still are) afraid of their jobs 
if they were to be identified. 

If the Consensus continues to Suppress the distribution of Individual ideas 
such as Conformal Gravity, Dark Energy, and Dark Matter 
then 
it is very unlikely that Understanding of Gravity, Dark Energy, and Dark Matter 
will advance beyond the Consensus View, which is that 

Dark Energy and Dark Matter are Mysteries that Nobody Understands. 

 

The following 5 pages are my WMAP ratio calculation paper EXT-2004-013 
that was put on CERN CDS before termination of External service in October 2004. 

Page 31



Page 32



Page 33



Page 34



Page 35



Page 36











































































































































































































A single Planck-scale Seed Fermion will be at a point of an 8-dim SpaceTime
that is a superposition of the 8 E8 Lattices. For each E8 Lattice the point is surrounded 
by a Witting Polytope (240 vertices and 241,920 Tetrahedral 3-dim cells) made up of 
two 600-cells (120 vertices each). One 600-cell contains 
1 - North Pole = Single Point (projected to center of Equatorial Icosidodecahedron)
30 - Equator = Icosidodecahedron
1 - South Pole = Single Point (projected to center of Equatorial Icosidodecahedron)
with physical interpretation: 
8 components of 8-dim Kaluza-Klein M4xCP2 Spacetime Position
times 4 components of 4-dim M4 Physical Spacetime Momentum

There are 64 - 32 = 32 of the 240 E8 in the half of E8 that did not go to the 600-cell.
They correspond to 8 components of Position x 4 components of momentum in CP2. 
Since the CP2 Internal Symmetry Space is the small compactified part of M4xCP2
momentum in CP2 is substantially irrelevant to our 3-dim space M4 world.

The 30 Icosidodecahedron vertices are at pairwise intersections of 6 Great Circle
Decagons. Let each Great Circle represent a generator of a spacetime translation.
Then the Icosidodecahedron represents a 6-dim Spin(2,4) Conformal spacetime
that acts conformally on 4-dim M4 Minkowski Physical Spacetime that lives
inside 8-dim Kaluza-Klein M4xCP2 Spacetime (where CP2 = SU(3) / U(2)).
Physically the 6 Great Circles of the Icosidodecahedron show that
the 10-dim space of 26-dim String Theory of Strings as World-Lines reduces to
6-dim Conformal Physical Spacetime plus 4-dim CP2 Internal Symmetry Space.
However, 
the Icosidodecahdron is not part of a tiling of 3-dim Space 
but rather is in QuasiCrystal structures like Cd Yb (de Boissieu Nature Materials 12 (2013) 692-693)



To get a tiling of 3-dim space, go from the 6-dim Linear Conformal Spacetime 
indicated by the 6 axes perpendicular to the Icosidodecahedron's 6 decagon circles

to a 4-dim Physical Spacetime based on a 24-cell with central Cuboctahedron 
using Jitterbug-like Golden Ratio points on the 24 edges of the Cuboctahedron. 
 
Frans Marcelis says at http://members.home.nl/fg.marcelis/600-cell%20projective.htm 
"... the 30 vertices of an icosidodecahedron ... are 24 vertices lying on the edges of a 
cuboctahedron and ... 6 ... vertices of an octahedron ...". 



The Cuboctahedron indicates 4-dim Spacetime by its 4 axes and 4 hexagon circles with 
Fuller Vector Equilibrium structure that has Jitterbug-type consistent rotation-expansion 
degrees of freedom that are blocked in the Icosidodecahedron 6-axis system. 

The 24-cell (tiles 4-dim space as Quaternionic Integral Domain) is made up of 
a two Octahedron Slices and a Central Cuboctahedron 3-dim Slice analagous to 
the Central Icosidodecahedron 3-dim Slice of the 600-cell. 

Cuboctahedra and Octahedra together tile flat 3-dim Space 
and 
are related by Jitterbug to Icosahedra that cannot tile flat 3-dim Space 
but can only make 
QuasiCrystals with Phason/Empire Structure with incomplete 3-dim Information. 

In 3-dim Space QuasiCrystal Tetrahedral Packing is not quite as dense as is 
Packing with Chen-Engel-Glotzer Clusters of 4N Tetrahedra (arXiv 1001.0586) 
with Periodicity analagous to 8-Periodicity of Real Clifford Algebras. 



Consider Strings as World-Lines of Particles in Many-Worlds ( vixra 1210.0072 ) 
with 8-dim Spacetime (4+4 Kaluza-Klein) as a D8 Brane that is a superposition 
of the 7 independent E8 Integral Domain Lattices plus an 8th and 
consider what happens when a Planck-scale Fermion seed is planted in Spacetime. 

A single Planck-scale Seed Fermion does not remain alone in 8-dim Spacetime 
because its presence causes 

all of the 8 E8 Lattices to leave their State of Virtual Superposition 
and to become Real 

thus creating 8 particle/antiparticle pairs as neighbors of the Seed Fermion  
and beginning the formation of its Kerr-Newman Cloud. 

Each of the 8 particle/antiparticle pairs corresponds to a Binary Dipole 
so that the 8 New Neighbor Pairs correspond to the Cl(8) Real Clifford Algebra 
and to a Chen-Engel-Glotzer Cluster of 4 Tetrahedra

They in turn cause more and more Cl(8N) Clifford Algebras 
and Chen-Engel-Glotzer 4N Tetra Clusters to emerge and join the Cloud 

The process terminates due to the exhaustion of the part of the Monster Group 
(automorphism group of one 26-dim String World-Line cell modulo the Leech Lattice) 
related to the Leech Lattice, that is 2^(1+24) times the double cover of Co1, producing 
a 10^(-24) cm Fermion Kerr-Newman Cloud of 10^27 particle-antiparticle pairs. 
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to Tarot           to Llull                 to E8 Physics

    

   

1



Nagari is the name for the Sanskrit script ... the ancient Ethiopic and Sanskrit writing
are one and the same ... the name Nagari for Sanskrit betrays the Ethiopia origin of this 
form of writing. In Geez, the term nagar means ‘speech, to speak’. ...". 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 
1995), say "... The principal and, taken in its totality, the oldest of the four Vedic 
hymnbodies is the Rig-Veda. ... The Sanskrit word ric, which for euphonic reasons is 
changed to rig, means literally "praise". ... The Sanskrit word veda means literally 
"knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the Sanskrit 
language ... More than that, if we are correct, it is the oldest book in the world ...".

The Indian National Science Academy web site insaindia.org says
"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ... 
permutations and combinations of long and short sounds ... led ... to discover[y of] 
the Meru Prastara ... 

now known as Pascal's Triangle ...". 

The row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16 
elements of the Cl(8) Real Clifford Algebra of African IFA divination. 
The other rows contain the 2^N elements of Cl(N) where N is the second number from 
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N), 
with the figure above showing Cl(0) through Cl(16) which I have outlined in green.
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8-Periodicity of Real Clifford Algebras is shown by the Division Algebra sequence 
R for Cl(0)  
C for Cl(1)  Q for Cl(2)  Q+Q for Cl(3)  Q for Cl(4)  
C for Cl(5)  R for Cl(6)  R+R for Cl(7)   R for Cl(8) = M(16,R) 
so that 
Cl(16) = tensor product Cl(8) x Cl(8) is the case N = 2 
of Cl(8N ) = Cl(8) x ...(N times tensor product)... x Cl(8). 
The case Cl(16) = Cl(8) x Cl(8) graded structure is 

with grade 0 at the bottom, grade 16 of the top of Cl(16), 
and grade 8 at the middle of Cl16) and the top of the Cl(8). 
Here are more details for some illustrative examples: 
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Cl(16) Grade 0 has dimension 1 = 1x1
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Cl(16) Grade 1 has dimension 16 = 8x1 + 1x8
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Cl(16) Grade 2 has dimension 120 = 8x8 + 1x28 + 28x1 
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Cl(16) Grade 8 (its middle grade) has dimension 

12,870 = 1x1 + 8x8 + 28x28 + 56x56 + 70x70 + 56x56 + 28x28 + 8x8 + 1x1

which is the sum of the squares of the grades of Cl(8)
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The Meru Prastara also encodes Fibonacci numbers and therefore related processes: 

According to Wikipedia: 
Prime Fibonacci numbers shown above are 1, 2, 3, 5, 13, 89, 233, and 1597. 
Starting with 5, every second Fibonacci number is the length of the hypotenuse of a 
right triangle with integer sides, or in other words, the largest number in a Pythagorean 
triple. The length of the longer leg of this triangle is equal to the sum of the three sides 
of the preceding triangle in this series of triangles, and the shorter leg is equal to the 
difference between the preceding bypassed Fibonacci number and the shorter leg of the 
preceding triangle. The first triangle in this series has sides of length 5, 4, and 3. 
Skipping 8, the next triangle has sides of length 13, 12 (5 + 4 + 3), and 5 (8 − 3). 
Skipping 21, the next triangle has sides of length 34, 30 (13 + 12 + 5), and 16 (21 − 5).
The Fibonacci numbers occur as the ratio of successive convergents of the continued 
fraction for the Golden Ratio  φ
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The Golden Ratio structure and pyramidal shape show that the representation of 
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago 

    

corresponds to its representation 
by the Great Pyramid of Giza of African Nile Migrants of 40,000 years ago
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The Capstone 8 + 8 and 1 + 1 
combined with 

the 5 vertices of the Great Pyramid 
plus a 6th underground vertex antipodal to the Capstone  

form a 24-cell ( image with one vertex at infinity )

( image adapted from Frans Marcelis members.home.nl/fg.marcelis/ )
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720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron 
which is exact because the 600-cell lives on a curved 3-shere in 4-space. 
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ 
approximating projection of a 600-cell into 3-space 
tap into Dark Energy so that the Dark Energy might regularize 
the configuration to exact Tetrahedra and an exact 600-cell 
and so curve/warp spacetime from flat 3-space to curved 3-space ? 

The basic idea of Dark Energy from BSCCO Josephson Junctions is 
based on the 600-cell as follows: Consider 3-dim models of 600-cell such 
as metal sculpture from Bathsheba Grossman who says: 

"… for it I used an orthogonal projection rather than the Schlegel 
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective 
distortion.  …".



For the Dark Energy experiment each of the 720 lines would be made of a 
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic 
Josepson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell 
has 6 BSCCO crystal JJ edges. 
Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting 
Josephson Junction layers of the 720  BSCCO crystals will bond with 
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being 
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and 
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength 
to do that because their strength will NOT be weakened by 
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or
2 - work and open the door for humans to work with Dark Energy.



Consider BSCCO JJ 600-cells

in this configuration: 

First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron 
shown here as a 3D stereo pair: 



Cuboctahedra do not tile 3D flat space without interstitial octahedra 

but BSCCO JJ 600-cell cuboctahedra can be put together 
square-face-to-square-face in flat 3D configurations including flat sheets. 
As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron 

give it an inherently 4D structure consistent with the green cuboctahedron 

central figure of a 24-cell (3D stereo 4thD blue-green-red color) 
that tiles flat Euclidean 4D space. 



So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space 
but 
if BSCCO JJ Dark Energy act to transform flat space into curved space 
like a 720-edge 600-cell with 600 regular tetrahedra 
then 
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure 
into 
a 720-edge BSCCO JJ 600-cell structure that likes curved space. 

There is a direct JItterbug transformation of 
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to 
12 icosahedron vertices as Golden Ratio points of octahedral edges. 
There are two ways to map a midpoint to a Golden Ratio point. 
For the Dark Energy experiment the same choice of mapping 
should be made consistently throughout the BSCCO JJ 600-cell structure. 



The result of the Jitterbug mapping is that 
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices 
is mapped to 
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices: 

and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into 
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way  
( This is why icosahedral QuasiCrystal structures do not extend as simply 
throughout flat 3D space as do cuboctahedral structures ). 



However, 
the BSCCO JJ 600-cell structure JItterbug icosahedra 
do live happily in 3-sphere curved space within the icosahedral 120-cell 
(see Wikipedia ) 

which has the same 720-edge arrangement as the 600-cell. 
The icosahedral 120-cell is constructed by 5 icosahedra around each edge. 
It has: 

cells - 120    {3,5}
faces - 1200 {3}

edges - 720
vertices - 120 

vertex figure - {5,5/2}
symmetry group H4,[3,3,5] 

dual - small stellated 120-cell





























































































































Conformal Gravity Dark Energy:

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe 
and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 

Minkowski/Photon phase locally Minkowski with ordinary Photons and 
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39). 

so that we see Dark Energy as only 3.9 GeV/m^3

Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry 
(like the massless phase of energies above Higgs EW symmetry breaking) 
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1 
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2 
from the Minkowski/Photon phase value of 3.9 GeV/m^3. 

The Energy Gap of our Universe as superconductor condensate spacetime 
is from 
from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length) 
and 
its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses = 
= critical temperature Tc of BSCCO superconducting crystals. 

Neutrino masses are involved because their mass is zero at tree level 
and their masses that we observe come from 
virtual graviphotons becoming virtual neutrino-antineutrino pairs. 

BSCCO superconducting crystals are by their structure natural Josephson 
Junctions. Dark Energy accumulates (through graviphotons) in the 
superconducting layers of BSCCO. 

Josephson Junction control voltage acts as a valve for access to the 
BSCCO Dark Energy, an idea due to Jack Sarfatti. 

Page 6



Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "...  The Josephson effect is a 
phenomenon of current flow across two weakly linked superconductors 
separated by a thin barrier, i.e. Josephson junction, associated with 
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also 
provides a unique way to generate high-frequency electromagnetic (EM) 
radiation by dc bias voltage ... The discovery of cuprate high-Tc 
superconductors accelerated the effort to develop novel source of EM 
waves based on a stack of atomically dense-packed intrinsic Josephson 
junctions (IJJs), since the large superconductivity gap covers the whole 
terahertz (THz) frequency band. Very recently, strong and coherent THz 
radiations have been successfully generated from a mesa structure of 
Bi2Sr2CaCu2O8+d single crystal ...[  

BSCCO image from Wikipedia

 ]...
which works both as the source of energy gain and as the cavity for 
resonance. This experimental breakthrough posed a challenge to 
theoretical study on the phase dynamics of stacked IJJs, since the 
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge 
inductive coupling of IJJs produced by the nanometer junction separation 
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon 
system, in which +/- pi kinks in phase differences are developed 
responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively 
coupled sine-Gordon equations captures the important features of 
experimental observations. 
The theory predicts an optimal radiation power larger than the one 
observed in recent experiments by orders of magnitude ...".
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26D Strings, Bohmions, and Quantum Consciousness
Frank Dodd (Tony) Smith, Jr. - 2013 - viXra  1308.0064

James Lepowsky said in math.QA/0706.4072:
"... Bosonic 26-dimensional space-time ... string theory ... 

[is]... the smallest nontrivial string theory that nature allows ... 
[when] "compactified" on 24 dimensions ...[its]... automorphism group ... 

is the largest sporadic finite simple group: The Monster ...". 

In 26-dimensional Bosonic String Theory, interpret Strings as Particle World-Lines 
and formulate quantum events based on interactions among entire World-Line histories 
along the lines proposed by Andrew Gray in quant-ph/9712037 (v2 August 2004). 

Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
SO(24) ... little group of a ...[26-dim]... massless particle ...
massless ... spin two state ... and ...
a scalar ... 'dilaton' ...  
the ground state is ... a tachyon ...".

The SO(24) little group is related to the Monster automorphism group. 

As to the massless spin two state, although Green, Schwartz, and Witten say 
"... we might try to identify ... the massless ... spin two state ... as the graviton ..." 

here I will identify the massless spin two state with what I call the Bohmion: 
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) "... the total 
force ... from the quantum potential ... does not necessarily fall off with distance 
and indeed the forces between particles may become stronger ... This is because ... 

the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Quantum Consciousness and related phenomena are based on
Resonant Connections among Quantum State Forms. 

Carver Mead says in his book "Collective Electrodynamics" (MIT 2000) 
"... the energy shifts back and forth between ... two...coupled ... resonators 

... despite an arbitrary separation between the resonators ...".

The Quantum State Form of a Conscious Brain is determined by 
the configuration of a subset of its 10^18 Tubulin Dimers 
with math description in terms of a large Real Clifford Algebra 

factorizable by 8-Periodicity into the tensor product of many copies of Cl(8). 
( for details about Real Clifford Algebras see viXra 1304.0071 )

















































































































































































































































































If you regard a Tetrahedron as a pair of Binary Dipoles 
then the high ( 0.85+) density configurations have the same 8-periodicity 
property as the Real Clifford Algebras:

which is consistent with regarding the 4 vertices of a Tetrahedron 
as the 4 elements of the Cl(2) Real Clifford Algebra, 
isomorphic to the Quaternions,  with graded strucure 1+2+1, 
and so 4 tetrahedra as Cl(4x2) = Cl(8).  
From that point of view, the Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters   
would correspond to a generalized Hyperfinite II1 von Neumann factor  
that gives a natural Algebraic Quantum Field Theory structure to E8 Physics.













Since 4-dim HyperDiamond and 3-dim Diamond and 2-dim Feynman 
Checkerboard and 1-dim Line Segment lattices can be seen as 
sublattices or projections of the 8-dim E8 lattice structure 
 [ Note - Quasicrystals in 4 and 3 and 2 and 1 dimension can be seen as 
irrational slices through the 8-dim E8 lattice structure, 
especially by slicing by the most irrational number, the Golden Ratio, 
thus producing Fibonacci Quasicrystal structure ] 
 

the physical interpretation of the vast “extra” space 
covered by dense Large N 4N Tetra Packing 

but not covered by loose Diamond Lattice Structure 
will be discussed here in terms of E8 Lattice Structure.

Although the 240 root vectors of E8 symmetry are often shown with 30-fold 
symmetry as in the left image below from Bathsheba Grossman’s web site 

E8 can also be seen to have 12-fold (center) and 10-fold (right) symmetries as can 
be seen by rotating Bathsheba Grossman’s 3-dim glass E8 sculptures. 

Such 12-fold symmetry is also characteristic of Tetra/Quasicrystal Packing as 
discussed by Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and 
Glotzer in arXiv 1012.5138 where they describe “... A quasicrystal with packing 
fraction φ = 0.8324 obtained by first equilibrating an initially disordered fluid of 
13824 hard tetrahedra using Monte Carlo simulation and subsequent numerical 
compression ...” and say “... The images show ... opaque and translucent views of 
two rotated narrow slices (c)-(d). The white overlay in (d) shows the distinctive 
twelve-fold symmetry of the dodecagonal quasicrystal. ...



... Corrugated layers with normals along z are apparent in (c). The colouring of 
tetrahedra is based on orientation. ... By compressing a crystalline approximant of 
the quasicrystal, the highest packing fraction we obtain is φ = 0.8503. ...
Aside from studies of packing, 
hard tetrahedra have been used to model the structure of water. ...”. 

Just as water is the medium in which the structures of life live in Earth’s oceans, 
the dense tetrahedra of the Large N 4N Tetra Packing 

are the active vacuum/medium 
necessary for 

Quantum Phenomena in the thin Lattice of E8 HyperDiamond Physics. 

As Schroer said in hep-th/9908021, in any interacting system "... any compactly 
localized operator applied to the vacuum generates clouds of pairs of particle/
antiparticles ...". 

The source of those clouds of pairs of particle/antiparticles is the active 
vacuum/medium of the dense Large N 4N Tetra Packing in which lives the 

thin Lattice of E8 HyperDiamond Physics. 





























































































































































































 

Now that March 2013 is here, it is clear that Comet PANSTARRS is much less impressive than Comet Hale Bopp 

as seen from Earth as in this 13 March 2013 California image from Kronk Cometography in which the Comet is a faint dot far to the
left of the Crescent Moon. However, an image from a NASA STEREO video during 9-12 March 2013

shows a Solar CME, Mercury, Comet PanSTARRS, and Earth to form an interesting system. NASA says: 
"... the tail looks quite complex and it will take computer models to ... understand ... what's happening ...". 

Here are NASA STEREO images during 10-15 March 2013 

as to which NASA says "... While it appears from STEREO's point of view that the CME passes right by the comet, the two are not
lying in the same plane ... the comet's tail didn't move or change in response to the CME's passage ...".





Vedic Meru and Nile Pyramid: 

African IFA                            to                  RigVeda-Pachisi 

      

to Tarot           to Llull                 to E8 Physics
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Flammarion's Naive Missionary Explorer sees 

the intersection of Terrestrial Physics and AstroPhysics as a window 
to 

the Realm of Terrestrial-AstroPhysics Unification through E8 Physics. 

( for details see viXra 1304.0071 )
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Vedic Meru and Nile Pyramid:
African IFA to RigVeda-Pachisi to Tarot 

to Llull to Cartan-Dirac-Riesz-E8Physics
Frank Dodd (Tony) Smith, Jr. - 2013 - viXra 1305.0060

Abstract

Ancient Africa developed IFA divination with  
256 Odu analagous to the Real Clifford Algebra Cl(8) 
and 16 Orishas analagous to the 8+8 Spinors of Cl(8)

but in Africa IFA was transmitted by oral tradition and not written down.
50,000 years ago humans emerging from Africa via the Arabian Sea settled in India 
where ideas of IFA were written in the Sanskrit Rig Veda and encoded in Pachisi. 

40,000 years ago humans migrating down the Nile settled in Giza 
where ideas of IFA were encoded in the Great Pyramid. 

By about 500 B.C. Indian Vedic Pachisi evolved into Tarot. 
By about 1300 A.D. Tarot and some ideas of IFA were known in Mallorca 

where Ramon Llull used them to develop structures of the D4 and D8 Lie Algebras 
that lived in the IFA Clifford Algebra Cl(8) and its tensor square Cl(8)xCl(8) = Cl(16). 
Although Llull's work was preserved in writing in Mallorca, his ideas were rejected 

by the Intellectual Establishment of Paris and remained dormant for centuries.

Around 1890 Killing and Cartan rediscovered Llull's Lie Algebras. 
Only in the 1900s did the work of Cartan 

as further developed mathematicaly by Jovet, Sauter, and  Riesz
and as applied by Dirac to physics

show how a D8 half-Spinor could be added to D8 itself to get E8 Physics 
and to see how E8 Physics lives inside IFA Cl(8). 

It has taken until now (the 2000s) for the formal Written Human Culture 
to catch up with the informal Oral Ancient African Culture 

in understanding a realistic Unified Theory of the Laws of Nature. 

Table of Contents: 
Introduction ... page 4 
African IFA to RigVeda-Pachisi ... page 5  ( Great Pyramid ... page 13 )
RigVeda-Pachisi to Tarot ... page 23 
Tarot to Llull ... page 27 
Llull to Cartan-Dirac-Riesz-E8Physics ... page 37
Appendix1 - E6 to D4 ... page 38
Appendix2 - Some Details of E8 encoding in IFA ... page 42
Appendix3 - Comparison of Arabian Sea Africa-India connection 
                    with Nile River Africa-Egypt connection ... page 46
Appendix4 - Poster ... page 48
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Introduction

The oldest and most comprehensive Information System of humans on Earth is 
African IFA Divination based on 16x16 = 256 elements ( tony5m17h.net/VoudouFA.html ) 
It corresponds mathematically to the Cl(8) Real Clifford Algebra 
with graded structure 256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
and algebraic structure of M(16,R) = 16x16 Matrices of Real Numbers. 

Here is how E8 Physics of Gravity and the Standard Model is encoded in IFA: 

256-dim 16x16 = 
= 120-dim Antisymmetric16x16 + 136-dim Symmetric 16x16

   
For Antisymmetric 16x16 each red entry above the diagonal is the negative of the 

corresponding green entry below the diagonal and the 16 diagonal entries are zero
so  the number of Antisymmetric entries is 120 corresponding to the D8 Lie Algebra.  

For Symmetric 16x16 each cyan entry above the diagonal is equal to the 
corresponding cyan entry below the diagonal and the 16 diagonal entries are non-zero 

so the number of Symmetric entries is 120+16 = 136. 
8 of the 136 Symmetric entries of the IFA Cl(8) 16x16 Matrix do not correspond to E8 

but 
the other 136-8 = 128 = 64 + 64 correspond to 128-dim half-spinor of D8. 

Since 248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
by E8 / D8 rank 8 Type EVIII space (OxO)P2 the Octo-Octonionic Projective Plane 

256-dim IFA Cl(8) contains 120+128 = 248-dim E8 
and 

encodes the structure of E8 Physics of Gravity and the Standard Model. 

Some details of the IFA encoding of E8 Physics is set out Appendix2. 
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African IFA to RigVeda-Pachisi

From its home in Africa the IFA Information System spread, like humanity itself,  

throughout the Earth. Some of its descendant systems, such as 
128-element Shinto Divination 

64-element I Ching 
16-element Ilm Al Raml 

are straightforward subsets of 256-element IFA 
but 
the Rig Veda and its related game Pachisi has a more intricate relationship to IFA. 

Within its African home IFA was never written down but was oral tradition 
but 
when humans left Africa they had less of the direct contact with their Ancestral Home 
that is useful for preservation of oral tradition. 

India was settled from Africa via the Arabian Sea in very early times. 
( map adapted from "Past Worlds, The Times Atlas of Archaeology" (Crescent Books 1995) )

Indian priests of IFA chose to put the IFA Information System into writing, 
so they developed Sanskrit from the African Geez language. 

In a 16 October 2010 post to his blog at bafsudralam.blogspot.com Clyde Winters said: 
"... The Naga were Semitic speaking people from Ethiopia … 
The major gift of the Naga to India was the writing system: Deva-Nagari.
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Nagari is the name for the Sanskrit script ... the ancient Ethiopic and Sanskrit writing
are one and the same ... the name Nagari for Sanskrit betrays the Ethiopia origin of this 
form of writing. In Geez, the term nagar means ‘speech, to speak’. ...". 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 
1995), say "... The principal and, taken in its totality, the oldest of the four Vedic 
hymnbodies is the Rig-Veda. ... The Sanskrit word ric, which for euphonic reasons is 
changed to rig, means literally "praise". ... The Sanskrit word veda means literally 
"knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the Sanskrit 
language ... More than that, if we are correct, it is the oldest book in the world ...".

The Indian National Science Academy web site insaindia.org says
"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ... 
permutations and combinations of long and short sounds ... led ... to discover[y of] 
the Meru Prastara ... 

now known as Pascal's Triangle ...". 

The row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16 
elements of the Cl(8) Real Clifford Algebra of African IFA divination. 
The other rows contain the 2^N elements of Cl(N) where N is the second number from 
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N), 
with the figure above showing Cl(0) through Cl(16) which I have outlined in green.
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8-Periodicity of Real Clifford Algebras is shown by the Division Algebra sequence 
R for Cl(0)  
C for Cl(1)  Q for Cl(2)  Q+Q for Cl(3)  Q for Cl(4)  
C for Cl(5)  R for Cl(6)  R+R for Cl(7)   R for Cl(8) = M(16,R) 
so that 
Cl(16) = tensor product Cl(8) x Cl(8) is the case N = 2 
of Cl(8N ) = Cl(8) x ...(N times tensor product)... x Cl(8). 
The case Cl(16) = Cl(8) x Cl(8) graded structure is 

with grade 0 at the bottom, grade 16 of the top of Cl(16), 
and grade 8 at the middle of Cl16) and the top of the Cl(8). 
Here are more details for some illustrative examples: 
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Cl(16) Grade 0 has dimension 1 = 1x1
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Cl(16) Grade 1 has dimension 16 = 8x1 + 1x8
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Cl(16) Grade 2 has dimension 120 = 8x8 + 1x28 + 28x1 
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Cl(16) Grade 8 (its middle grade) has dimension 

12,870 = 1x1 + 8x8 + 28x28 + 56x56 + 70x70 + 56x56 + 28x28 + 8x8 + 1x1

which is the sum of the squares of the grades of Cl(8)
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The Meru Prastara also encodes Fibonacci numbers and therefore related processes: 

According to Wikipedia: 
Prime Fibonacci numbers shown above are 1, 2, 3, 5, 13, 89, 233, and 1597. 
Starting with 5, every second Fibonacci number is the length of the hypotenuse of a 
right triangle with integer sides, or in other words, the largest number in a Pythagorean 
triple. The length of the longer leg of this triangle is equal to the sum of the three sides 
of the preceding triangle in this series of triangles, and the shorter leg is equal to the 
difference between the preceding bypassed Fibonacci number and the shorter leg of the 
preceding triangle. The first triangle in this series has sides of length 5, 4, and 3. 
Skipping 8, the next triangle has sides of length 13, 12 (5 + 4 + 3), and 5 (8 − 3). 
Skipping 21, the next triangle has sides of length 34, 30 (13 + 12 + 5), and 16 (21 − 5).
The Fibonacci numbers occur as the ratio of successive convergents of the continued 
fraction for the Golden Ratio  φ
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The Golden Ratio structure and pyramidal shape show that the representation of 
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago  
(about 4 Vedic Semi-Precession periods of 4800 + 3600 + 2400 + 1200 = 12,000 years
with the 4th 1200 year Dark Iron Kali Yuga ending about 2012 / 2013 to be followed by a 
Bright Golden 4800 year Satya Yuga of reconciliation of technology and spirituality)
 

    
corresponds to its representation 

by the Great Pyramid of Giza of African Nile Migrants of 40,000 years ago

   
The migration from Africa to the Mouth of the Nile about 40,000 years ago 
can be seen in terms of the chronology of the Egyptian historian Manetho 
who lived about 2,000 years ago in which the African Nile migration would be seen as 
occurring about 36,525 years ago, when the Geminga SuperNova Shock Wave hit Earth 
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and when began an Ice Age Civilization as the Cro-Magnons from Africa entered 
Europe and displacd the Neanderthals. 

As to the next 24,925 years (approximately Earth precession period of 26,000 years):
13,900 years, Manetho's Rule of Gods on Earth when the Great Pyramid and Sphinx 
might have been built, would have lasted until about 22,625 years ago at the Last 
Glacial Maximum on Earth. 
The following 11,025 years, Manetho's Rule by Demigods and Spirits of the Dead,  
would have lasted until about 11,600 years ago at the Younger Dryas Cold Snap 
when the Vela X SuperNova was seen on Earth, the Taurid/Encke Comet fragmented, 
and 
a very sudden (50 years or so) Warming Event ended the Ice Age 
and 
began the Holocene Age warm climate with glacial retreat 
and Manetho's Rule of Mortal Humans with increasing Technology but less Spirituality. 

The Great Pyramid

( image due to David Davidson )
is built of 203 layers (courses) plus a now-missing capstone 
for a total number of layers = 204 = 64 + 49 + 36 + 25 + 16 + 9 + 4 + 1 = SPN(8) 
the Square Pyramidal Number of order 8. 
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Peter Tompkins in his book "Secrets of the Great Pyramid" said: 
Sir Flinders Petrie noted a ... hollowing of the core masonry at the central portion of 
each face of the pyramid ... [ in courses 1 through 168 ] 

... Petrie found no evidence of hollowing along the lower-level casing stones ... [ in 
courses 169 through 203 ]...". 
From the top of the pyramid ( course 0 in my notation ) down through course 168  
the mid-line of the "hollowing" splits the 4 faces in to 4+4 = 8 faces.
The mid-line corresponds to the duality splitting of the Meru Clifford Algebras whereby 
the middle-grade parts of Cl(N) for even N are split into two dual halves. 
According to Flinders Petrie ( www.ronaldbirdsall.com/gizeh/ ) some courses 
in the mid-line region down through course 168 are distinguished by thickness. 
Some of them have interesting mathematical correspondences: 

0 - Missing Capstone 
1 - Real Numbers
2 - Complex Numbers
4 - Quaternions
8 - Octonions
24 - Leech Lattice and SPN(24) = 4900 = 70^2 is the only Square Pyramidal Number 
that is itself a square. In 24 dimensions it is analagous to the 2-dimensional 3-4-5 
triangle whose sides square to 9+16 = 25 that gives the slope of the Second Pyramid. 
168 - PSL(2,7) = SL(3,2) of Octonionic Fano Projective Plane 
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The top course 169 of the 35 courses 169 through 203 sitting on the ground level 
corresponds to the top of the Queen's Chamber 

The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so 
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber 
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 
Algebra are (35+35) 35 elements plus 35 elements, dual to each other. 
(3+3) of (35+35) are the middle components of the 1+3+3+1 Higgs Primitive Idempotent  
whose 1+1 scalar+pseudoscalar compontents are the 1+1 of the Capstone. 

( image adapted from David Davidson image -
for a larger version of this image go to tony5m17h.net/GreatPyrCl8.png 

or valdostamuseum.com/hamsmith/GreatPyrCl8.png )

The South-facing Shaft from the King's Chamber is at an angle of about 45 degrees 
looking at the Plane of our Milky Way Galaxy ( Standard Model matter ). 
The North-facing Shaft from the King's Chamber is at an angle of about 32 degrees 
looking at the North Pole ( Earth Rotation Gravity ). 
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8+8 of the Capstone represent the 8 Fermion Particles and 8 Fermion Antiparticles 
of the first generation, with respect to the Time Component of 8-dim Spacetime. 
56+56 of the top 112 Courses represent the 7 Spatial Components of the Fermions. 

28+28 of the next 56 Courses represent the Standard Model and Conformal Gravity

( image adapted from etc.usf.edu and Graham Hancock, Fingerprints of the Gods 
(Crown 1995) and gatesofegypt.blogspot -

for a larger version of this image go to tony5m17h.net/GPyrStdMConfG.png
or valdostamuseum.com/hamsmith/GPyrStdMConfG.png  )

The South-facing and North-facing Shafts from the Queen's Chamber are angled at 
about 39 degrees, roughly the right-angle-complements of the Golden Angles of the 
faces of the Great Pryamid with the ground. They do not extend to the outer surface of 
the Great Pyramid, but only connect the Queen's Chamber Higgs with the Kings's 
Chamber and Antechamber of the Standard Model plus Conformal Gravity. 

The Grand Gallery 26-dim Bosonic String Theory ( Strings = World Lines ) 
produces an effective Bohm-type Quantum Potential that provides the 
Superposition Separation Effect of Penrose-Hameroff Quantum Consciousness. 
Effectively, the Grand Gallery is the Loom the Weaves World-Line Histories 
( past, present, and future ) into our Tapestry of Reality. 
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The Capstone 8 + 8 and 1 + 1 
combined with 

the 5 vertices of the Great Pyramid 
plus a 6th underground vertex antipodal to the Capstone  

form a 24-cell ( image with one vertex at infinity )

( image adapted from Frans Marcelis members.home.nl/fg.marcelis/ )
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Here is Flinders Petrie's chart of courses 1 through 168: 

Here is Flinders Petrie's chart of the base courses 169 through 203: 
( smaller scale - course 169 is almost 20% thicker than course 168)
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The Vedic Civilization not only preserved ideas in Meru Prastara triangle structures 
and Sanskrit writing and prosody but also through games 
whose structure effectively outline basic ideas. 
Perhaps the most important such Vedic game is Pachisi. 

In "The Indian Games of Pachisi, Chaupar,and Chausar" ( Expedition Spring 1964, 
32-35 ) W. Norman Brown said: "... The Rig-Veda ... has references to the use of dice ... 
cowries, which are used in pachisi, are ... as old in India as the Harappa civilization ...
At Mohenjo-daro in the Indus Valley, a portion of a triple-rowed gaming-diagram on brick 
was recovered, dating perhaps from the last part of the third millennium B.C. ...". 

In "Shells as Evidence of the Migrations of Early Culture" ( Manchester University Press 
1917 ) J. Wilfrid Jackson said: "... In India the money-cowry seem to have been 
regarded with special favour for amuletic and currency purposes from very early 
times ... a cowry game ... is ... related to the Hindu game of Pachisi, also played with 
cowries. The shells are thrown as dice ... Games like Pachisi, in which cowries are used 
as dice, are known in the Maldive Islands ... Among the Nagas ... a warrior, having slain 
an enemy, had the privilege of wearing a kilt decorated with cowry-shells ... A similar 
custom ... is to be found in East Central Africa, where the Djibba tribe wear ... 
cowries ...". 

Cowries provide evidence not only for an early and strong Africa-India connection, 
but also for the world-wide reach of trade and ideas in ancient times. For example, 
Jackson also said: "... The money-cowry ... is, and has been for centuries, a sacred 
object among the Ojibwa and Menomini Indians of North America, and is employed in 
initiation ceremonies of the Grand Medicine Society. The use of this particular cowry by 
these Indians is of peculiar interest; in the first place, owing to it being alien to the 
American continent, and in the second place, in view of its intimate association with so 
many remarkable ... beliefs and practices in different parts of the Old World. ...".  Since 
Lake Superior is the primary source on Earth of native copper, the Indians there had 
world-wide trade in ancient times even preceding the Bronze Age. 

To preserve their heritage of the African IFA Information System, 
priests of India not only wrote down the Sanskrit Rig Veda 

( tony5m17h.net/RgVeda.html ) 
but 

they also developed the game Pachisi 
to keep the dynamics of IFA in popular culture. 
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Here is how the structure of the IFA Information System 
has been simplified for transmission to Pachisi: 

First, due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be preserved: 

The Symmetric part was simplified by ignoring the part of Cl(8) not in E8 
and then using only 32 entries (from outer shell and diagonal) of those 128 entries 

The Antisymmetric part was first cut into 3 sections

two similar triangular each with 28 entries and one square with 64 entries. 
Using only one of the two similar 28-entry triangles plus 16 from the square (outer shell) 

reduced the 120 Antisymmetric entries to 28 + (64-49) = 28+16 = 44 entries 
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thus reducing 248-dim E8 to 28 + 16 + 32 = 76 entries.
Since most of the IFA E8 structures are outer boundaries of square regions
it is natural to construct Pachisi as a boundary-progession board game 
so the 30-entry Symmetric outer shell is broken into two parts which, 
when added to the 28-entry and 15-entry Antisymmetric parts, 
naturally fit together in this configuration 

with 3 quadrants that look like a boundary-progression board game 
but with one triangular quadrant that looks out of place. To make the board look more 
nearly consistent, move the interior 15 elements of the triangle to the interior of the 
board to get 

with 8+8+8+8+8+8+7+6 = 61 outer plus 15  inner = 76 entries
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In order to fill out the Pachisi board 29 more entries are needed as filler 

to get the total of 105 entries on the full game board for Pachisi. 

RigVeda-Pachisi to Tarot

Tarot was developed from Pachisi by getting rid of 26 filler entries 
and using the 15 inner entries: 4 to complete the exterior arms of D4; 
4 to bridge between arms; 1 as an inner corner; and 6 in central configuration, 
with the remaining 2 filler entries used for the U(1) of D5 / D4xU(1) and E6 / D5xU(1) 
The red entry at the corner of the left-side blue pair of arms corresponds to 
the Antisymmetric U(1) in the U(2,2) = U(1)xSpin(2,4) subalgebra of the D4 which 
physically represents the propagator phase of Fermions from the Symmetric sector. 

Tarot has 105 - 27 = 78 cards, corresponding to the 78-dim E6 Lie Algebra. 
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Stephen E. Franklin in "Origins of the Tarot Deck" ( www.lordbalto.com ) said: 
"... Games are at their most basic level symbol systems not unlike simplified 
languages ... Pachisi may ... be thought of as inscribed in a 19x19 square ... 
the outer rim of which has been compressed around the central cross ... 
The Tarot must ... have been created between 654 and 403 B.C. and the probability is 
high that it first appeared sometime very near the year 540 B.C. ...
the Tarot was not invented to play card games but survived ... in the same twilight 
zone ... as Latin, Old Church Slavonic and biblical Hebrew ... 
The similarity of ... Tarot ... court cards to ... four-handed proto-chess ... and 
the resemblance between the four suits and the four varnas or classes of Hindu society, 
which appear at least as early as the Rigveda, all point to an Indian origin ... 
transported to the West ... by the Arabs or the Gypsies ...". 

( image modified version of figure from Franklin's article )
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Tarot E6 Lie Algebra structure is used in Realistic Physics Model construction.  
( tony5m17h.net/stringbraneStdModel.html )

( in this paper I am oversimplifying many things, such as by ignoring signature )
The 16 KQNP correspond to a U(4) Conformal Lie Algebra for Gravity

   

These 12 cards correspond to a symmetric space Spin(8) / U(4) for 
the Standard Model Gauge Groups

    
which can be thought of as the completion of Spin(8) from a foundation of U(4) 
so that 
taken together those 16+12 = 28 cards correspond to the D4 Lie Algebra Spin(8)
which 
is the grade-2 bivector part of the IFA Cl(8) Clifford Algebra with graded structure 

256 = (8+8)x(8+8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

These 1 + 8 + 8 = 17 cards correspond to two copies of 8-dim spacetime

   
plus 
one card for the Complex U(1) needed to glue them together into a Complex spacetime 
that is 8-Complex-dimensional (16-real-dimensional) 
corresponding to a symmetric space Spin(10) / Spin(8) x U(1) 
which can be thought of as the completion of Spin(10) from a foundation of Spin(8) 
so that 
taken together all 28 + 17 = 45 cards correspond to the D5 Lie Algebra Spin(10)
which 
appears in the IFA Cl(8) Clifford Algebra with graded structure 

256 = (8+8)x(8+8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1
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These 1 + (8+8) + (8+8) = 33 correspond to two copies of (8+8)-dim spinors 
( representing 8 fermion particles + 8 fermion antiparticles )

  
plus 
one card for the Complex U(1) needed to glue them together into Complex spinors
corresponding to a symmetric space E6 / Spin(10) x U(1) 
which can be thought of as the completion of E6 from a foundation of Spin(10) 

so that 

all 28 + 17 + 33 = 78 Tarot cards correspond to the E6 Lie Algebra 

which appears in the IFA Cl(8) Clifford Algebra 

as spinor structure plus a U(1) 

256 = (8+8)x(8+8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1
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Tarot to Llull

Ramon Llull (1232-1316) of Mallorca lived in a time and place of 
a unique confluence of Islamic, Christian, and Jewish mystical ideas 
on a Mediterranean island between Iberia and Africa 
so 
he was exposed to ideas including 
Islamic 16-element Ilm al Raml derived from African 256-element IFA,  
Christian-Crusader Troubadour 78-element Tarot, 
Jewish Urim v'Thummim system revealed to Moses for decoding the 72 letters 
on the 12 stones of the Breastplate of Judgment, 
and
he was able to travel easily to Africa, the home of 256-element IFA. 

According to Anthony Bonner's book Doctor Illuminatus (Princeton 1993):
"... In the history of Western mysticism, 
there is nothing quite like ...[ Llull's Quaternary Phase (1274-89) ]...
with its curious blend of Troubadour, Franciscan, and Islamic influences, 
mixed with Llull's own special outlook based on the Art ...". 

"Llull's own special outlook" may have been to see that

72 letters of the Urim v'Thummim Breastplate are contained in the 78-element Tarot 

the 78-element Tarot fits inside the 256-element IFA D4 Real Clifford Algebra as 
1 + 8 + 28 + ... + 8 + 1

fits inside 
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

and as 
(8+8) + (8+8)

fits inside 
256 = (8+8)x(8+8)

Troubadours propagated songs, poetry, and games such as Tarot. 
Ramon Llull (1232-1316) of Mallorca studied the Islamic 16-element Ilm al Raml, 
the Troubadour 78-element Tarot, 
and the 256-element IFA 
and 
found a structure that he summarized in Wheel Diagrams with 16 vertices 
connected to each other by lines such as (some images adapted from lullianarts.net web site)
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Of the 120-dim Antisymmetric Part of 16x16 Real matrices 
the 78-dim Tarot contains only a 16-dim partial boundary of its 64-dim U(8) square 
and one 28-dim D4 triangle plus a single 1-dim U(1) from D5 / D4xU(1)

Llull expanded that 45-dim part of the Tarot to include the second D4 triangle
and to represent them in his Wheel Diagram X as two sets of 8 vertices, 
for a total of 16 vertices, around the X-Wheel within which each set of 8 vertices 
was connected with the other 7 of that set by 28 lines, 
each line representing one generator of each of the two copies of 28-dim 

The 28 gold lines represent the D4 containing U(2,2) that gives Conformal Gravity 
and 
the 28 purple lines represent second D4 containing the SU(3) 
that when combined with Kaluza-Klein Internal Symmetry Space CP2 = SU(3) / U(2) 
gives by the Batakis mechanism the Standard Model Gauge Groups SU(3)xSU(2)xU(1). 
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Llull further expanded the 16-dim square-partial-boundary to full square 64-dim size 
by adding the 64 blue lines that connect a vertex of one D4 with a vertex of the other D4

Adding in 64 blue lines gives 28+28+64 = 120 lines of the Llullian A-'wheel 
that represents the Spin(16) bivector Lie Algebra D8 
of the Clifford Algebra Cl(16) = Cl(8) x Cl(8) 
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As to the details of the U(2,2) Conformal Gravity of the 28 Gold Lines, 
Llull constructed a T-Wheel 

(image from quisestlullus.narpan.net web site)

 
The 3 vertices of the T-triangle in Llull's T-wheel correspond 
to a 3-dimensional Cartan subalgebra of 
the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) 
that lives in U(2,2) as U(2,2) = U(1) x U(2,2). 
The other 4 triangles in Llull's T-wheel correspond 
to the 12 vertices of the Cuboctahedron Root Vector Polytope 
of the Conformal Group SU(2,2) = Spin(2,4). 
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As to the details of the Standard Model of the 28 Purple Lines, 
Llull constructed an S-wheel 

(image from quisestlullus.narpan.net web site)

The 4 vertices of the S-square correspond to the 4-dimensional Quaternionic subspaces  
that emerge below the Planck energy to break Octonionic 8-dim Spacetime 
into (4+4)-dim Kaluza-Klein spacetime with 4-dim Minkowski Physical Spacetime plus 
4-dim Internal Symmetry Space CP2 = SU(3) / SU(2)xU(1) 

Two of the remaining 3 squares of Llull's S-wheel form the vertices of a cube 

Looking at the cube along a diagonal axis and projecting all 8 vertices onto a 
perpendicular plane 
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you see the Root Vector Diagram of SU(3) and its 8 gluons. (here I have identified the 
vertices with their corresponding Cellular Automata using a correspondence between 
the 256 Elementary Cellular Automata and the 256 Odu of IFA - for details see 
vixra.org/pdf/0907.0040v3.pdf ).

Since each gluon links 4-dim Physical Spacetime to color Internal Symmetry Space, 
the gauge group SU(3) acts globally on CP2 Internal Symmetry Space, 
as can be seen by the fibration CP2 = SU(3) / U(2)

The third of the remaining squares, that is the final square, corresponds to 
the 3 SU(2) weak bosons and the U(1) electromagnetic photon.
Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2), 
they act locally on CP2 Internal Symmetry Space.
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Each D4 Lie Algebra generates the 28 rotations of the 7-sphere S7 that lives 
in 8-dim Euclidean space. 
Although the 1-sphere S1 is the Lie Group U(1) based on Complex Numbers 
and 
the 3-sphere S3 is the Lie Group Sp(1) = SU(2) = Spin(3) based on Quarternions, 

the Non-Associativity of Octonions prevents the 7-sphere S7 from forming a Lie Group. 

If you try to make a Lie Algebra out of the 7 generators of S7 
you find that the products do NOT form a closed 7-dim Lie Algebra 
but 
that you generate two more things: 
a 14-dim G2 Lie Algebra that generates the Automorphisms of the Octonions and 
a second 7-sphere S7. 
If you put all those things together the S7 combines with the new 21-dim G2 x S7 
to form the 28-dim D4 Lie Algebra. 

Ramon Llull describe that Octonion structure for the full two copies of D4 in Cl(8) 
in terms of his V-wheel with 7+7 = 14 vertices 

(image adapted from quisestlullus.narpan.net web site)

where 21 red lines connect the vertices of one set of 7 vertices of one D4 
and 21 black lines connect the vertices of the other 7 vertices of the other D4. 
Each heptagon can be used to describe the 480 different Octonion Products. 
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As to the 136-dim Symmetric part of 16x16 Real matrices
the 78-dim Tarot does not contain any of the 8 antidiagonal elements 
but contains a single 1-dim U(1) from E6 / D5xU(1) 
plus 16 of 64 entries in each of two 64-element triangular blocks 

Physically one of the 64-element blocks of the Symmetric Part of Tarot corresponds to 
the 8 components (with respect to 8-dim Kaluza-Klein spacetime) 
of the 8 First-Generation Fundamental Fermion Particles 
and 
the other 64-element block corresponds to the components of the Fermion Antiparticles. 

Ramon Llull's 64-element Elemental Figure is effectively an 8x8 matrix corresponding to 
(image from quisestlullus.narpan.net web site) 

the Fermion Particle and Fermion Antiparticle 64-element Symmetric Tarot blocks 
thus 
constructing a 64+64 = 128-dimensional D8 half-Spinor space 
that when combined with the 120-dimensional D8 of the Llullian A-Wheel produces 

120-dim D8 + 128-dim D8 half-Spinor = 248-dim E8 Lie Algebra
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As to how all the parts of Llull's model fit together, Lull used a system of revolving 
concentric circles - his Universal Figure (image from quisestlullus.narpan.net web site)

The outer 4 rings of 16 elements each represent the Elemental Figure Fermion Particles
The next (going in toward the center) 2 rings of 14 elements each represent the D4 and 
its Lie subalgebras producing the Gauge Groups of Gravity and the Standard Model. 
The next 2 rings of 4 elements each represent the 4+4 = 8 dimensions of Spacetime.  
The next 2 rings of 13 elements each represent the 26-dimensional String Theory 
with Strings seen as World-Lines of Fermions, producing a Bohm-type Quantum Theory. 
At the center are 3 rings of 6 elements each surrounding a 6-vertex Star of David 
whose 3x6 + 6 = 24 elements correspond to the vertices of the 24-cell that is the basic 
element of the Integral Domain Lattice of Integral Quaternions that describe each of the 
4-dimensional parts of (4+4)-dimensional Kaluza-Klein Spacetime. 

The binary overall structure of Clifford Algebras including Cl(8) is described by Llull 

in terms of his True-False Y-wheel and Z-wheel. 
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In his time around 1300 A.D. Ramon Llull could not use the language of 2000 A.D. math 
and physics to explain his Tarot-type model to the world. As Anthony Bonner' said in his  
book Doctor Illuminatus (Princeton 1993):
"... Even ...[Llull's]... disciple, le Myesier, complained ... about "the confusion caused by 
the meanings of the alphabet of the Ars demonstrativa and its sixteen figures, which 
confound the mind." ...
Llull ... tr[ied] to persuade the Parisian schoolmen ...[by]... us[ing] the bizarre vocabulary  
more sparingly, and modify[ing] the Art itself so that it would not look so alarming. ... 
Towards the beginning of 1290 in Montpelier, therefore, Llull set about ... beginning a 
new phase of the Art ...
As a result of the "weakness of human intellect", the number of figures [wa]s reduced 
and the algebraic notation vanishe[d] ... 
Llull's last works were written in December 1315 in Tunis, at which point he disappears 
from history. ... he must have died sometime between then and March 1316 
...
the Dominican inquisitor general of Aragon, Nicholas Eymerich (1320-99), began a 
campaign against the doctrines of Ramon Llull ...[that]... culminated ... in two events:
The first was the publication in January ... 13676 ... of the Directorium inquisitorum, his 
notorious manual on inquisitorial methods ... it contained a list of a hundred errors of 
Ramon Llull ... on February 6, a papal bull was promulgated censuring Llull and 
condemning twenty of his books ... Llull's followers ... won in 1416 ... the promulgation 
by the Papal Court ... invalidating the bull of forty years earlier. ... Veneration of Llull 
was ... permitted withn the Franciscan Order and locally in Majorca ... his feast day was 
set on 3 July ...
The second condemnation of Llullist doctrines came from ... the Faculty of Theology of 
the University of Paris. In 1390 ... the Faculty of Theology publish[ed] an edict 
prohibiting the teaching of Llullist doctrines. ...[It]... cut off ... considerable interest in Llull 
in Paris ...". 

In short: 

Ramon Llull expanded the 78-dim Tarot outline structure to the old full 256-dim IFA 
including the E8 Lie Algebra and the realistic structure of E8 Physics 

but 
he was 600 years ahead of rediscovery of his mathematics 

and 
700 years ahead of the time of detailed experimental confirmation 

with the result that  
the Paris-based Establishment of his time ignored and attacked his work 

even when he tried to dumb it down to their level. 
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Llull to Cartan-Dirac-Riesz-E8Physics

Llull's description of the D8 Lie Algebra of dimension 120 = 8 (16-1) 
remained undeveloped and unappreciated for 600 years 
until Killing and Cartan classified Lie Groups. 
Roger Penrose in his book "The Road to Reality" (Knopf 2004) said:
"... classification ...[of]... Lie groups ... started with Wilhelm Killing ... whose basic papers 
appeared in 1888-1890, and was essentially completed in 1894 ... by ... Elie Cartan ... 
It turns out that there are four families, known as Am, Bm, Cm, Dm ... of respective 
dimension m(m+2), m(2m+1), m(2m+1), m(2m-1), called the classical groups ... 
and five exceptional groups known as E6, E7, E8, F4, G2, 
of respective dimension 78, 133, 248, 52, 14. ...". 
The connection of the 248-dim Lie Algebra E8 with the Clifford Algebra Cl(16) 
and its 120-dim bivector algebra D8 and 128-dim half-spinor space 
only became clear in the 1900s based on the work of Cartan 
as further developed by Jovet, Sauter, and  Riesz mathematically 
and applied by Dirac to physics.
Pertti Lounesto in his article on "History of Clifford Algebras" 
in the book "Clifford Numbers and Spinors" by Marcel Riesz (Kluwer 1993) said: 
"... E. Cartan 1908 ... identified the Clifford algebras Cl(p,q) as matrix algebras with 
entries in R [Real Numbers], C [Complex Numbers], H [Quaternions], R+R, H+H 
and found a periodicity of 8 ... 
Cartan also observed spinor modules of orthogonal Lie algebras in 1913 ...
Jovet 1930 and Sauter 1930 replaced column spinors by square matrices in which only 
the first column was non-zero - 
thus spinor spaces became minimal left ideals in a matrix algebra.
Riesz 1947 used primitive idempotents of Clifford algebras to construct spinor spaces 
as minimal left ideals in Clifford algebras ...". 

Roger Penrose in his book "The Road to Reality" (Knopf 2004) said: 
"... One reason that Clifford Algebras are important is for their role in defining spinors. 
In physics, spinors made their appearance in Dirac's equation for the electron (Dirac 
1928), the electron's state being a spinor quantity ...". 
In the 1900s, Irving Ezra Segal showed the connection between the Conformal Group 
and the Dark Energy of Gravity; MacDowell and Mansouri showed how gauging the 
Conformal Group produces Gravity; and the Dirac Equation was generalized to the 
Standard Model. During the 2000s Dark Energy was observed by WMAP and Planck 
and the LHC discovered a Higgs state, confirming the basic Standard Model structure 
so 

it is only now (the 2000s) that the formal Written Human Culture 
has caught up with the informal Oral Ancient African Culture 

and the 700-year old model of Ramon Llull 
in understanding a realistic Unified Theory of the Laws of Nature. 
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Appendix1: E6 to D4

There are two chains from E6 to D4:

The chain E6 to D5 to D4

78-dim E6 

contains 45-dim D5 by E6 / D5xU(1) rank 2 Type EIII space (CxO)P2 whose related 
Type V Exceptional Complex Domain is not of Tube Type. In E8 Physics its Shilov 
Boundary is seen as a bundle with fibre S1xS7 and base space whose own fibration is 
S1 -> S9 -> CP4. It is used in E8 Physics as a representation space for first-generation 
Fermion Particles and AntiParticles. 
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which contains 28-dim D4 by D5 / D4xU(1) Lie sphere rank 2 Type BDI space whose 
related Type IV(8) Complex Domain is Tube Type with Shilov Boundary RP1 x S7. 
It is used in E8 Physics as a representation for 8-dimensional Spacetime. 
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The chain E6 to F4 to B4 to D4 

78-dim E6 

contains 52-dim F4 by E6 / F4 Type EIV rank 2 space that is the set of OP2 in (CxO))2 
and is related to the 26-dim traceless part J(3,O)o of the 27-dim Jordan Algebra J(3,O)
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which contains 36-dim B4 by F4 / B4 = OP2 = Octonionic Projective Plane 

which contains 16+12 = 28-dim D4 by B4 / D4 = OP1= the 8-sphere S8
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Appendix2: Some Details of E8 encoding in IFA

 IFA Cl(8) = 256-dim 16x16 Real Matrices M(16,R) =  
= 120-dim Antisymmetric16x16 + 136-dim Symmetric 16x16

   

For Antisymmetric 16x16 each red entry above the diagonal is the negative of the 
corresponding green entry below the diagonal and the 16 diagonal entries are zero
so  the number of Antisymmetric entries is 120 corresponding to the D8 Lie Algebra.  

For Symmetric 16x16 each cyan entry above the diagonal is equal to the 
corresponding cyan entry below the diagonal and the 16 diagonal entries are non-zero 

so the number of Symmetric entries is 120+16 = 136. 
8 of the 136 Symmetric entries of the IFA Cl(8) 16x16 Matrix do not correspond to E8 

but 
the other 136-8 = 128 = 64 + 64 correspond to 128-dim half-spinor of D8. 

Since 248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8 = 
= 120-dim Antisymmetric part + 128 of 136-dim Symmetric part of M(16,R)  

256-dim IFA Cl(8) contains 120+128 = 248-dim E8 
and so 

encodes the structure of E8 Physics of Gravity and the Standard Model. 
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Antisymmetric Part: 

Due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be used in visualization. 

The 120-dim Antisymmetric part corresponds to the 120-dim D8 Lie Algebra. 
It has 3 components: a 64-dim Square plus two 28-dim Triangles. 

Each 28-dim Triangle corresponds to a 28-dim D4 Lie Algebra 
so that 
the 64-dim Square corresponds to the Coset Space D8 / D4xD4 

The 64-dim Square also corresponds to a U(8) subalgebra of D8 
representing relationships between 8-dim Position and 8-dim Momentum 
of 8-dim Spacetime that obtains a (4+4)-dim Kaluza-Klein structure. 

One of the 28-dim D4 contains a 15-dim A3 = D3 Lie Algebra of the Conformal Group 
that produces Gravity by a generalized MacDowell-Mansouri mechanism. 

The other 28-dim D4 contains a 15-dim A3 = D3 Lie Algebra with an A3 = SU(3) 
subalgebra that in conjunction with 8-dim Kaluza-Klein spacetime containing 
4-dim Internal Symmetry Space part CP2 = SU(3) / SU(2)xU(1) 
produces the Standard Model gauge groups by the Batakis mechanism. 
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Symmetric Part:

Due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be used in visualization. 

The 120 + 16 = 136-dim Symmetric part of the Cl(8) matrix algebra M(16,R) 

contains 8 anti-diagonal elements that are not contained in the E8 Lie Agebra, 
but both Cl(8) and E8 contain the 16-element Diagonal whose elements 

 
give 16 terms Cl(8) = 16x16 Real Matrix Algebra Primitive Idempotent 
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f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =
= (1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 
               - e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

which in terms of the 256 Elementary Cellular Automata are 

which are related to the two 8-dim Cl(8) half-spinors

which in turn are related by Triality to the 8-dim Cl(8) vectors 

When the 56 + 56 off-diagonal elements are added to the 8 + 8 Cl(8) half-spinors 
you get the 64 + 64 = 128 elements of a half-spinor space of Cl(16) = Cl(8) x Cl(8). 
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Appendix3 - Comparison of Arabian Sea Africa-India connection 
with Nile River Africa-Egypt connection

About 50,000 years ago, according to the National Geographic Genographic project, 

Y-chromosome DNA indicated that basic human physiology had emerged 
from Africa to India then to Japan and on to Tibet

By about 40,000 years ago

Y-chromosome DNA population M96 had branched into the Nile River Valley
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Around 50,000 years ago 
Japanese were separated from their African Homeland by 
the East Pacific Ocean, the Sunda Shelf, the Indian Ocean, and the Arabian Sea 
which was so great a distance that contact with Africa was so tenuous 
that they only retained about 1/2 of their IFA Cultural Heritage as evidenced 
by the fact that Shinto Futomani Divination uses 128 elements, 1/2 of the 256 of IFA 
Tibetan were separated from their African Homeland by Mountains and Land of China,
the East Pacific Ocean, the Sunda Shelf, the Indian Ocean, and the Arabian Sea 
which was so great a distance that contact with Africa was so much more tenuous 
that they only retained about 1/4 of their IFA Cultural Heritage as evidenced 
by the fact that the I Ching uses 64 elements, 1/4 of the 256 of IFA
Indians were separated from their African Homeland by the Arabian Sea 
which was close enough to Africa to maintain regular contact 
but far enough that they felt isolated from the very close contact needed 
to maintain the details of the oral traditions of IFA, so the Indian priests of IFA chose 
to put the IFA Information System into writing and to do so developed Sanskrit 
and wrote the Rig Veda. 

About 10,000 years later (around 40,000 years ago) 
the Builders of the Great Pyramid had migrated throughout the length of the Nile, 
along which substantially contiguous settlements enabled them to maintain 
enough contact to maintain the details of the oral traditions of IFA so that 
when they built the earliest of the pyramids, the Great Pyramid, 
they did not deface it with any writing. 
However, 
the Great Pyramid was a huge engineering project requiring coordinated work 

( image from Wikipedia )

by large numbers of people, so an engineering language developed among 
the builders, first based upon hand signals ( see Stan Tenen's www.meru.org ) 
and then translated into a written alphabetical language, Hebrew. 
After the Great Pyramid complex had been completed, 
the Tower of Babel breakdown occurred, the cooperative community fragmented, 
skills became diluted so that later pyramids were not up to Great Pyramid standards,
and a less-sophisticated heiroglyphic writing evolved and was used on later structures. 
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Appendix4 - Poster

The poster on the following page was produced for the NSBP/NSHP 2010
Joint Annual Conference of the 

Nartional Society of Black Physicists 
and the 

National Society of Hispanic Physicists
to be held 10-14 February 2010. 

The conference was cancelled 
so 

the poster is put here so that it might be seen by anyone interested. 
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Cosmos 2014 - Bruno - Llull - E8 Physics
viXra 1403.0178

Frank Dodd (Tony) Smith, Jr. - 2014

Cosmos (2014) with Neil deGrasse Tyson discusses Giordano Bruno's MultiVerse. David Deutch defines 
the MultiVerse in terms of SnapShots that are equivalent to Cl(16) E8 Local Lagrangian Regions that can 

be combined by completing the union of all tensor products of all copies of Cl(16) for such E8 Local 
Lagrangian SnapShot Regions to produce a generalization of the Hyperfinite II1 von Neumann factor that 

is a realistic Algebraic Quantum Field Theory for E8 Physics. Ramon Llull's 13th Century Quaternary 
Phase Art gives a remarkably detailed picture of the Structure of E8 Physics. In the 16th Century 
Giordano Bruno had access only to Llull's Ternary Art which was far less detailed than the earlier 

Quaternary Art, but even so was able to see that Llull's Art was, as Anthony Bonner said, 
"… a way to explore the connections among his infinity of worlds …", 

a way that can now in the 21st Century be seen to be consistent with the realistic E8 Physics model. 
Bruno also influenced Giambattista Vico and Joyce’s Finnegans Wake.  

"Cosmos: A SpaceTime Odyssey" (2014) with Neil deGrasse Tyson said: 

"... Giordano Bruno ... dared to read the books banned by the Church ... 

... [and declared]
"... our infinite God has created a boundless universe 

with an infinite number of worlds ..."

... many of us suspect that all of this ... 
is but one tiny bubble in an infinite ocean of other universes ... 

a MultiVerse ...". 



"The Fabric of Reality" (1997) by David Deutsch said:
"... If the multiverse were literally a collection of spacetimes, the quantum concept of 
time would be the same as the classical one ... 

... time would ... be a sequence of moments. The only difference would be be that at a 
particular moment in the multiverse, many universes would exist instead of one. ... 
The whole of reality for the whole of time would be the stack of all the super-
snapshots ... Because of quantum interference, each snapshot would no longer be 
determined entirely by previous snapshots of the same spacetime ... But the super-
snapshots beginning with a particular moment would be entirely and exactly determined 
by the previous super-snapshots ...
though the laws of quantum physics are perfectly deterministic at the multiverse level, 
they do not partition the multiverse ... into separate spacetimes, or into super-snapshots 
each of which entirely determines the others ... 
there is no fundamental demarcation between snapshots of other times and snapshots 
of other universes ... Other times are just special cases of other universes ... 
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot 

... in the multiverse there are far too many snapshots for clock readings alone to 
locate a snapshot relative to the others. To do that, we need to consider the 
intricate detail of which snapshots determine which others. ...



in the multiverse ... the state of one group of identical snapshots (... 'spinning')... 
determines the state of an equal number of differing snapshots (... 'heads' and 'tails') ...
Because of the time-reversibility ... of ... the laws of quantum physics, 
the overall, multi-valued state of the latter group also determines the state of the former.
However, in some regions of the multiverse, and in some places in space, the 
snapshots of some physical objects to fall, for a period, into chains, each of whose 
members determines all the others to a good approximation. Successive snapshots of 
the solar system would be the standard example. ... We do not expect that 
approximation to break down in any forseeable terrestrial experiment, but ... it must 
break down badly in certain types of physical process. The first is the ... Big Bang ... the 
earliest moments which are, to a good approximation, sequential occur roughly when 
classical physics would extrapolate that the Big Bang had happened 10^(-43) seconds 
(the Planck time) earlier. A second and similar sort of breakdown ... is thought to occur 
in the interiors of black holes ... Thirdly ... on a sub-microscopic scale quantum effects 
again warp and tear the fabric of spacetime, and ... closed loops of time ... exist ... 
this ... is also ... possible on a large scale ... near ... rotating black holes ... 
in our vicinity in the multiverse ... the number of distinct types of snapshot tends to 
increase rapidly with time, and hardly ever decreases ... related to the second law of 
thermodynamics ..." 

Deutsch MultiVerse SnapShot Region = Cl(16) E8 Local Lagrangian Region

E8 Physics ( viXra 1312.0036 and 1310.0182 and 1311.0094 ) is based on the structure 
of the Lie Algebra E8 embedded in the Real Clifford Algebra Cl(16) by 

248-dim E8 = 120-dim Bivectors of Cl(16) + 128-dim Half-Spinors of Cl(16)

In each MultiVerse SnapShot Region E8 Physics is described by a Local Lagrangian 
constructed by integration over 8-dim Spacetime from D8 / D4xD4 in E8 of
Gravity and the Standard Model terms from the two D4 subalgebras in E8 and
a Dirac Fermion Particle-AntiParticle term from the D8 half-spinors in E8. 
Details about (4+4) M4 x CP2 Klauza-Klein SpaceTime, Fermion Generations 2 and 3, 
Higgs, Truth Quark Condensate, Dark Energy, Coleman-Mandula, etc 
are given in viXra 1310.0182 and 1311.0094 .

The Deutsch MultiVerse Quantum Theory comes from taking all tensor products of all 
copies of Cl(16) MultiVerse Snapshots and then completing the union of all those tensor 
products to produce a generalization of the Hyperfinite II1 von Neumann factor 
that constitutes a realistic Algebraic Quantum Field Theory (AQFT) for E8 Physics. 

Consistency of the AQFT structure is ensured by Real Clifford Algebra 8-periodicity 
Cl(16) = Cl(8)xCl(8) whereby any Real Clifford Algebra, no matter how large, can be 
embedded in a tensor product of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16).



Ramon Llull described the Structure of E8 Physics 
( for details see viXra 1305.0060 )

( images in this section from "The Art and Logic of Ramon Llull" (2007) by Anthony Bonner 
and for Universal Figure from quisestlullus.narpan.net )

Correspondences of the initial Quarternary Phase of Llull's Art with E8 Physics 
are:  

Figures Y and Z   are a Binary Pair - the basis of Real Clifford Algebras. 

Figure A  has 16 vertices and 120 connecting lines 
corresponding to Cl(16) and its 120 D8 BiVectors. 

248-dim E8 = 120-dim D8 Bivectors of Cl(16) + 128-dim D8 Half-Spinors of Cl(16)

Figure X  divides the 16 vertices into two groups of 8 vertices 
thus dividing the 120 connecting lines into 3 sets: 
28 that connect vertices of one group of 8 with each other
28 that connect vertices of the other group of 8 with each other 
64 that connect vertices of one group of 8 with vertices of the other group of 8

Elemental Figure  has 4x4x4 = 64 elements 
corresponding to 64-dim D8 / D4xD4 contained in the 120-dim D8 BiVectors and to 
the 64 Figure X lines that connect vertices of one group of 8 with vertices of the other 
which physically represent 8-dim SpaceTime Position x Momentum 
and therefore by Triality also to 
64-dim +half of 128-dim D8 Half-Spinors of Cl(16) 
which physically represent 8 components of 8 First-Generation Fermion Particles 
and to 
64-dim -half of 128-dim D8 Half-Spinors of Cl(16) 
which physically represent 8 components of 8 First-Generation Fermion AntiParticles. 



Figure V describes the two 28-dim D4 of the 120-dim D8 of 248-dim E8 
by which 64-dim D8 / D4xD4 is formed. Figure V has 14 vertices 
divided into two groups of 7 vertices 

 
each with 21 lines connecting vertices of one group of 7 with each other. 

Each set of 7 vertices + 21 lines corresponds to one of the 28-dim D4. 

Mathematically, each set of 7 vertices represents 7 Imaginary Octonions = 7-sphere S7.  
The Non-Associativity of Octonions prevents the 7-sphere S7 from forming a Lie Group.
If you try to make a Lie Algebra out of the 7 generators of S7
you find that the products do NOT form a closed 7-dim Lie Algebra
but
they generate: a 14-dim G2 Lie Algebra of the Automorphisms of the Octonions 
and a second 7-sphere S7
so 
if you combine the initial 7 with the newly generated 14 + 7 
you get a 28-dim D4 Lie Algebra.

Each of the 7-vertex 21-line systems 
is related to the 168-element group PSL(2,7) = SL(2,3) 
and to the 480 Octonion Multiplications. 



Figure S   contains 4 squares: 

The 4 vertices of the central square correspond to the 4-dim Quaternionic subspaces 
that emerge below the Planck energy to break Octonionic 8-dim Spacetime
into (4+4)-dim Kaluza-Klein spacetime with 4-dim Minkowski Physical Spacetime plus
4-dim Internal Symmetry Space CP2 = SU(3) / SU(2)xU(1)

The remaining 3x4 = 12 vertices correspond to 12 of the 28 Figure X lines 
that connect vertices of one group of 8 with each other
and represent the 12 Standard Model gauge group generators of SU(3)xSU(2)xU(1) 

Two of the remaining 3 squares of Llull's S-wheel form the vertices of a cube
x-----y                           x
|\    |\
| o-----x                   y           y
| |   | |                        o o
y-|---o |                   x           x
 \|    \|                                
  x-----y                         y

Looking at the cube along a diagonal axis and projecting all 8 vertices onto a 
perpendicular plane shows the Root Vector Diagram of SU(3) and its 8 Gluons. 
Since each Gluon links 4-dim Physical SpaceTime to color Internal Symmetry Space 
the gauge group SU(3) acts globally on Internal Symmetry Space C2 = SU(3) / U(2) 

The third of the remaining squares, that is the final square, corresponds to
the 3 SU(2) weak bosons and the U(1) electromagnetic photon.
Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2),
they act locally on CP2 Internal Symmetry Space.



Figure T  contains 5 triangles: 

The 5x3 = 15 vertices correspond to 15 of the 28 Figure X lines 
that connect vertices of the other group of 8 with each other
and represent the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) 
that describes Gravity and Dark Energy 
and lives in 16-dimensional U(2,2) as U(2,2) = U(1) x SU(2,2).

The U(1) of U(2,2) corresponds to the 16th of the 28 Figure X lines 
and represents the Complex Phase of Propagators. 

Llull's Universal Figure  shows how the parts fit together: 

The outer 4 rings of 16 elements represent 64-Element-Things. There are 3 of these, 
related by Triality: 8 Position x 8 Momentum, 64 components of Fermion Particles, and
64 components of Fermion Antiparticles, 

The next (going in toward the center) 2 rings of 14 elements each represent 28-dim D4 
and its Lie subalgebras. There are two of these D4, producing Gauge Groups of Gravity  
and the Standard Model, respectively. 

The next 2 rings of 4 elements each represent the 4+4 = 8 dimensions of Spacetime.

The next 2 rings of 13 elements each represent the 26-dimensional String Theory
with Strings seen as World-Lines of Fermions, producing a Bohm-type Quantum Theory.

At the center are 3 rings of 6 elements each surrounding a 6-vertex Star of David whose 
3x6 + 6 = 24 elements correspond to the 24-dim Leech Lattice whose Monster Group 
symmetry defines the size (about 10^(-24) cm of Physical Particles as 
Schwinger Source Kerr-Newman Black Hole clouds of virtual particle-antiparticle pairs. 

( see viXra 1311.0088 )



Therefore: 
The correspondence of the Quaternary Phase of Lullian Art 

to E8 Physics  
is Very Clear and Detailed

However, 
in the time of Giordano Bruno the Llullian Quaternary Phase was not printed 
so that Giordano Bruno ( and others of the time such as Agrippa and Leibniz ) 
had access only to Llull's later Ternary Phase works.  

Giordano Bruno did not see the full Quaternary Phase of the Art of Ramon Llull 
but 

only saw the 16th century version of the Ternary Phase. 
Even so, 

Bruno saw that Lull's ideas were key to understanding Multiverse Physics. 
 

Comparison of Quaternary and Ternary versions of Figure A indicates 
how severely Bruno's work was limited by his ignorance of the Quaternary Phase.  

It is great credit to Bruno that he was able to see so much 
through the limited window of Llull's Ternary Phase. 

"The Art and Logic of Ramon Llull" (2007) by Anthony Bonner said: 

"... With the introduction of printing and with the sixteenth-century search for a general 
method of science and learning, interest in Llull's Art increased ... the only works of the 
Art which saw their way into print were those of the ternary phase. This is clear from ... 
the commentaries on the Ars brevis by Agrippa von Nettesheim and Giordano Bruno ...
Agrippa von Nettesheim's commentary on the Ars brevis was printed fifteen or sixteen 
times between 1531 and 1651 ... The complete absence of printed editions of works of 
the quaternary phase was not remedied until Salzinger's great anthology of the early 
eighteenth century ...

Giordano Bruno wrote five commentaries on Llull, four of them on the Art - more 
attention than he gave to any other thinker 

... 
Giordano Bruno ... saw .... Llull's ... Art ... as a way 

to explore the connections among his infinity of worlds 
...



about 1274 ... began ... the quaternary phase ... Figure A ... a circle around which are 

... sixteen virtues .... out of which are formed a hundred and twenty compartments ... 

the change from the quaternary to the ternary phase ... begins ... in 1290 ... 
Figure ... A ... 

contains nine principles ... Figure A has none of the crisscrossed lines of the quaternary 
version ... as often represented in ... another fashion ... that began with Lavinheta's 
Explanatio of 1523 ...".  The Figure A with 9 vertices and 36 crisscrossed lines that was 
commonly shown in Ternary Art works beginning in 1523 is 



(image from "Llull and Bruno" (1982) by Frances Yates)

Although Llull excluded the 36 from his simplified Figure A of the Ternary Art, 
he included the 36 in the Ternary Art as the Third Figure: 

(image from Bonner book)



Quaternary Phase Figure A has 16 vertices and 120 lines corresponding to 

the Real Clifford Algebra Cl(16) with 120 bivectors. 

Cl(16) contains the E8 of E8 Physics as the 120 bivectors plus 128 half-spinors 

so 
if Giordano Bruno had been aware of the Quaternary Phase 

he might have anticipated more aspects of E8 Physics. 

Ternary Phase Figure A has only 9 vertices. Although the corresponding 36 lines 
were omitted from Figure A by Llull, they had been by the time of Bruno been put into 
Ternary Figure A by Lavinheta et al. Llull's inclusion of the 36 in his Ternay Phase as the 
Third Figure of the Ternary Art 

(image from Bonner book)
may have represented the 36-dimensional Spin(9) Lie Algebra 
whose relation to E8 Physics is indirect at best: 
If you add the 16-dimensional spinors of Spin(9) to 36-dimensional Spin(9) itself 
you get 52-dimensional F4. 
F4 is embedded in the Real Clifford Algebra Cl(8) as 

52-dim F4 = 8-dim Vectors + 28-dim BiVectors + 16-dim Spinors

By 8-Periodicity of Real Clifford Algebras the tensor product Cl(8) x Cl(8) = Cl(16) and 
248-dim E8 = 120-dim Bivectors of Cl(16) + 128-dim Half-Spinors of Cl(16)

( see viXra 1208.0145 for more about F4 and E8 )

The F4 / Cl(8) Physics of Llull's Ternary Art 
is only a Pale Shadow of the E8 / Cl(16) Physics of Llull's Quaternary Art 

but was sufficient 
for Giordano Bruno to propose that Llullian Art could give 

a realistic description of the Physics of the MultiVerse. 



Giordano Bruno (1548-1600) not only influenced Cosmos 2014 
but also 

influenced 
Giambattista Vico (1668-1744)

Samuel Beckett in “Dante - Bruno - Vico - Joyce” said: 
“... Giordano Bruno’s treatment of identified contraries ... 
There is no difference, says Bruno 
between the smallest possible chord and the smallest possible arc, 
no difference between the infinite circle and the straight line. 
The maxima and minima of particular contraries are one and indifferent. 
Minimal heat equals minimal cold. 
Consequently transmutations are circular. Therefore ... 
the minima ... coincide ... with the maxima in the succession of transmutations. 
... And all things are ultimately identified with God, the universal monad ...
From these considerations ... Giambattista Vico ... 
evolved a Science and Philosophy of History ...
the passage from Scipio to Caesar is as inevitable 
as the passage from Caesar to Tiberius, 
since the flowers of corruption in Scipio and Caesar 
are the seeds of vitality in Caesar and Tiberius. 
Thus ... human progression ... depends for its movement on individuals, 
and ... at the same time is independent of individuals 
in virtue of what appears to be a preordained cyclicism. ...
It follows that History ... is not the result of Fate or Chance ...
but the result of a ... force he called Divine Providence ...
His division of the development of human society into three ages: 

Theocratic, 
Heroic, 

Human (civilized) 
with a corresponding classification of language: 

Hieroglyphic (sacred) 
Metaphorical (poetic), 

Philosophical (capable of abstraction and generalisation), 

was by no means new, although it must have appeared so to his contemporaries. 
He derived this convenient classification from the Egyptians, via Herodotus. ...”. 

( see viXra 1404.0057 )

Donald Phillip Verene in “Knowledge of Things Human and Divine: Vico’s New Science ...” said: 

“... Fas [ compare IFA ] is divine law, as opposed to ius or human law ... 
natural law ...[was]... communicated by God to Adam and by Adam to Noah. 

Noah ... passed these down to his descendants ...
from their common creator the nations are the same in their form of origin ... 



law is present in language from the beginning ...
all nations originally think in terms of poetic characters ... 

from this type of unreflective thought, governed by fantasia, 
there develops reflective thought and the human society that is based on it ...

there was a time when 
life was a mute yet communal affair of feelings, sensings, and expressions. 

This mute language is ... the ... basis of all human community and communication ...
Vico speaks of an “eternal point of the perfect state of the nations”. 

This state of perfection would come about when all the sciences, disciplines, and arts 
have been fully directed toward the perfection of man’s nature 

and have reached ... acme ... 
when all the sciences, disciplines, and arts have grasped their own natures 

as developed from the religions and laws of humanity 
and have ... come to serve them ...

The state of perfection of the nations is not the heroic age 
but the recapturing of a 

heroic moment of the integration of human and divine things in the third age
...

James Joyce ... made ... Vico ... the central figure of ... Finnegans Wake ...”.  

Bill Cole Cliett in his 2011 book “Riverrun to Livvy” said: 

“... the last piece of the Wake’s puzzle will fall into place 
on the same day 

physicists find the formula that unifies all the forces of nature ...”.

Since the 
Cl(16) - E8 Lagrangian - AQFT model “unifies all the forces of nature” 

( see viXra 1405.0030 )

here is a pattern of pieces of the Wake’s puzzle: 

“Finnegans Wake”  contains ( my comments in red ): 

Book I of 8 Episodes 
8 of E8

Books II and III of 4 + 4 Episodes 
8 + 4 + 4 = 16 of Cl(16) 

Book IV of a Final Episode 0 

0 =  = Ouroboros Recursive Periodicity AQFT



Finnegans Wake
Finnegan = Fin + Again = End + ReWaken

I = 8
I.1 
“... riverrrun, past Eve and Adam’s, from swerve of shore to bend of bay, 
brings us by a commodius vicus of recirculation ...
nor had topsawyer’s rocks by the stream Oconee exaggerated themselse 
to Laurens County’s gorgios while they went doublin their mumber all the time ...” 

Genesis River Oconee = Ocho = 8 = Octonions of E8
doublin = Powers of 2 = Clifford Algebra Cl(8) = 2^8 and Cl(16) = Cl(8)xCl(8) 

I.6
“... the choicest and the cheapest from Atlanta to Oconee ... 
what would that fargazer seem to seemself to seem seeming of, dimm it all? 
Answer:  A collideorscape! ...”

collideorscape = Fermilab + LHC = Truth Quark + Higgs

I.8
“... El Negro ... La Plate ... neuphraties ... Neva ... Mersey ...Waal ... chattahoochee ... 
wabbash ...jordan ... niester ... Saint Lawrence ... Laagen ... Niger ... O’Delawarr ... 
Susquehanna ... hudson ... marne ... chinook’s ... Floss ... Alt-muehler ... Hoangho ... 
Shannons ... Orbe ... Oronoko ... limpopo ... Scamander ... Seints ... Kishtna ... Indes ...

Many Rivers represent Many Possible Quantum Worlds

... Hadn’t he seven dams to wive him? 
And every dam had her seven crutches. 
And every crutch its seven hues. ...”

7 dams = 7-Sphere of Vector of Cl(8) = SpaceTime
7 crutches = 7-Spheres of +half-spinor of Cl(8) = Fermion Particles 
7 hues = 7-Sphere of -half-spinor of Cl(8) = Fermion AntiParticles

7 = 7 = 7 Related by Triality



II = 4
II.2
“... Sunday King. His sevencoloured’s soot ( Ochone! Ochonal! ) ... Heptagrammaton ...

Ocho = 8 Octonions     Hepta = 7 Imaginary Octonions = 7-Sphere

... construct ann aquilittoral dryankle ... Concoct  an equo-angular trillitter ... 

 ...”
Two Circles = M4 x CP2 of 4 + 4 

Two Triangles ALP + alpha lambda pi = 
= 3 Imaginary Quaternions of M4 + 3 Imaginary Quaternions of CP2

II.4
“... - Three quarks for Muster Mark! ...

Quarks = CP2 of M4 x CP2 = 4 + 4



III = 4
III.1
“... mailman ... 

Messages communicate across SpaceTime = M4 of M4 x CP2 = 4 + 4

Letter, carried ... hundredlettered name ... last word of perfect lan-guage 
Language = Quantum Information = Clifford Algebra

=
... seven senses ... threestar monothong ...”

7 = Imaginary Octonions        3star + 1mono = M4 Space + Time

III.4
“... Tiers, tiers and tiers. Rounds.”

Tiers of E8 Lattices      Rounds = Quantum Superpositions



IV = 
IV.0
“.. A way a lone a last a loved a long the”

( image from Wikipedia )  

I.1 
“... riverrrun, past Eve and Adam’s, from swerve of shore to bend of bay, 

brings us by a commodius vicus of recirculation ...
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Spinor Doubling and Evolution of Our Universe 
Frank Dodd Tony Smith Jr - 2013 

E8 Physics based on a Cl(k) -> Cl(Cl(k)) Clifford Algebra process (vixra 1312.0036) can 
also be described based on 

Spinors and their doubling up to Cl(16) 64+64-dim half-spinors: 

In the beginning there was Cl(0) spinor fermion void

 

from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 



so that the 28 antisymmetric pairs of half-spinors are the 28 Cl(8) bivectors 
of a D4 Lie Algebra: 



By Real Clifford Algebra Periodicity, the tensor product Cl(8) x Cl(8) = Cl(16): 

256 = sqrt(2^16) = 128 + 128 Cl(16) half-spinor generation/antigeneration 
128 Cl(16) generation = 64 + 64 quarter-spinor fermions/antifermions

120 + 64 + 64 = E8
E8 root vectors = 112 + 64 + 64 

E8 contains 120 = D8 = 8x8 + 1x28 + 28x1 
D8 contains 28 + 28 = D4 x D4

one D4 gives Gravity - other D4 gives the Standard Model



D4 acting on M4 of M4xCP2 4+4 = 8-dim Kaluza-Klein 
for Gravity: 

16-dim U(2,2) contains 15-dim SU(2,2) = Spin(2,4) Conformal Group Algebra 
acting as Gauge Group Algebra on 4-dim M4 physical spacetime of 4+4 Kaluza-Klein 
that gives Gravity by the MacDowell-Mansouri mechanism 
and 
also contains 1-dim U(1) Propagator Phase. 

D4 / U(2+2) = 12-dim rank 2 Symmetric Space corresponding to SU(3) and U(2) 
but not directly acting on M4 of M4xCP2 Kaluza-Klein. 



D4 acting on CP2 of M4xCP2 4+4 = 8-dim Kaluza-Klein 
for the Standard Model: 

16-dim U(4) contains 15-dim SU(4) which contains 8-dim SU(3) Color Force Algebra 
acting as Gauge Group Algebra on 4-dim CP2 internal symmetry space of Kaluza-Klein 
that gives the Standard Model Color Force by the Batakis mechanism and 
also contains 4-dim U(2) of CP2 = SU(3)/U(2) for Batakis ElectroWeak Force and 
also contains the 4 T-generators of U(2,2) T-generators that propagate in MacDowell-
Mansouri to describe Einstein-Hilbert Curvature and Dark Matter Black Holes. 

D4 / U(4) = 12-dim rank 2 Symmetric Space for AntideSitter Dark Energy + Dilaton + 
Propagator Phase of U(2,2) but not directly acting on CP2 of M4xCP2 Kaluza-Klein. 



One Cl(16) containing one E8 gives a Lagrangian description of only one 
local spacetime neighborhood. To get a realistic global spacetime structure, 
take the tensor product Cl(16) x ... x Cl(16) with all E8 local 8-dim Octonionic 
spacetimes consistently aligned as described by 64-dim D8 / D4xD4 (blue dots) 

which then fill up spacetime according to Gray Code Hilbert's curves: 



As our Universe evolves, there are some Special Times in its history:

1 - the Big Bang Beginning of Non-Unitary Octonionic Inflation (about 13.7 Gy BP) 
during which Non-Unitary processes produce about 10^89 particles; 

2 - the End of Inflation = Beginning of Unitary Quaternionic Expansion 
that initially is Decelerating (beginning of green line also about 13.7 Gy BP);

3 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion (purple vertical line at about 7 Gy BP); 

4 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at about 2 Gy BP); 

5 - Now. 

In E8 Physics the Conformal Group structure and the history of our Universe give the 
ratio Dark Energy : Dark Matter : Ordinary Matter that is roughly 

DE : DM : OM = 75 : 20 : 05







January 2017 (United States) February 2017
S M T W T F S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28

Sun Mon Tue Wed Thu Fri Sat
1 New Year's Day

Last Day of Chanukah 2 'New Year's Day'
observed 3 4 5 6 Epiphany 7 Orthodox Christmas

Day

8 9 10 11 12 13 14 Orthodox New Year

15 16 Martin Luther King Day 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31 1 2 3 4



January 2017 (China) February 2017
M T W T F S S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28

Mon Tue Wed Thu Fri Sat Sun
26 27 28 29 30 31 1 New Year's Day

2 New Year's weekend 3 New Year's weekend 4 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22

23 24 25 26 27 Spring Festival Eve 28 Chinese New
Year 29 Spring Festival Golden

Week holiday

30 Spring Festival Golden
Week holiday 31 Spring Festival Golden

Week holiday 1 Spring Festival Golden
Week holiday
Spring Festival Golden
Week holiday

2 Spring Festival Golden
Week holiday
Spring Festival Golden
Week holiday

3 4 5





February 2017 (United States) March 2017
S M T W T F S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
29 30 31 1 2 3 4

5 6 7 8 9 10 11 Tu Bishvat/Tu B'Shevat

12 13 14 Valentine's Day 15 16 17 18

19 20 Presidents' Day 21 22 23 24 25

26 27 28 1 Ash Wednesday 2 3 4



February 2017 (China) March 2017
M T W T F S S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

Mon Tue Wed Thu Fri Sat Sun
30 Spring Festival Golden

Week holiday 31 Spring Festival Golden
Week holiday 1 Spring Festival Golden

Week holiday
Spring Festival Golden
Week holiday

2 Spring Festival Golden
Week holiday
Spring Festival Golden
Week holiday

3 4 5

6 7 8 9 10 11 Lantern Festival 12

13 14 15 16 17 18 19

20 21 22 23 24 25 26

27 Zhonghe Festival 28 1 2 3 4 5





March 2017 (United States) April 2017
S M T W T F S

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30

Sun Mon Tue Wed Thu Fri Sat
26 27 28 1 Ash Wednesday 2 3 4

5 6 7 8 9 10 11

12 Purim 13 14 15 16 17 18

19 20 March equinox 21 22 23 24 25

26 27 28 29 30 31 1



March 2017 (China) April 2017
M T W T F S S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

Mon Tue Wed Thu Fri Sat Sun
27 Zhonghe Festival 28 1 2 3 4 5

6 7 8 International Women's
Day 9 10 11 12 Arbor Day

13 14 15 16 17 18 19

20 March equinox 21 22 23 24 25 26

27 28 29 30 31 1 2





April 2017 (United States) May 2017
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
26 27 28 29 30 31 1

2 3 4 5 6 7 8

9 Palm Sunday 10 11 Passover (first
day) 12 13 Maundy Thursday

Thomas Jefferson's
Birthday

14 Good Friday
Orthodox Good Friday 15 Holy Saturday

Orthodox Holy Saturday

16 Easter Sunday
Orthodox Easter 17 Easter Monday

Orthodox Easter
Monday

18 Last Day of Passover 19 20 21 22

23 24 Isra and Mi'raj
Yom HaShoah 25 26 27 28 29

30 1 2 Yom
Ha'atzmaut 3 4 5 6



April 2017 (China) May 2017
M T W T F S S
1 2 3 4 5 6 7
8 9 10 11 12 13 14

15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

Mon Tue Wed Thu Fri Sat Sun
27 28 29 30 31 1 2

3 4 5 Qing Ming Jie 6 7 8 9

10 11 12 13 14 15 16

17 18 19 20 21 22 23

24 25 26 27 28 29 30





May 2017 (United States) June 2017
S M T W T F S

1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

Sun Mon Tue Wed Thu Fri Sat
30 1 2 Yom

Ha'atzmaut 3 4 5 6

7 8 9 10 11 12 13

14 Lag BaOmer
Mother's Day 15 16 17 18 19 20

21 22 23 24 25 Ascension Day 26 27 Ramadan starts

28 29 Memorial Day 30 31 Shavuot 1 2 3



May 2017 (China) June 2017
M T W T F S S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30

Mon Tue Wed Thu Fri Sat Sun
1 Labour Day 2 3 4 Youth Day 5 6 7

8 9 10 11 12 13 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 Dragon Boat Festival 31 1 Children's Day 2 3 4





June 2017 (United States) July 2017
S M T W T F S

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

Sun Mon Tue Wed Thu Fri Sat
28 29 Memorial Day 30 31 Shavuot 1 2 3

4 Pentecost 5 Whit Monday 6 7 8 9 10

11 Trinity Sunday 12 13 14 15 Corpus Christi 16 17

18 Father's Day 19 20 21 Lailat al-Qadr
June Solstice 22 23 24

25 26 Eid al-Fitr 27 28 29 30 1



June 2017 (China) July 2017
M T W T F S S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

Mon Tue Wed Thu Fri Sat Sun
29 30 Dragon Boat Festival 31 1 Children's Day 2 3 4

5 6 7 8 9 10 11

12 13 14 15 16 17 18

19 20 21 June Solstice 22 23 24 25

26 27 28 29 30 1 CPC Founding
Day 2





July 2017 (United States) August 2017
S M T W T F S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
25 26 Eid al-Fitr 27 28 29 30 1

2 3 4 Independence Day 5 6 7 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22

23 24 25 26 27 28 29

30 31 1 Tisha B'Av 2 3 4 5



July 2017 (China) August 2017
M T W T F S S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

Mon Tue Wed Thu Fri Sat Sun
26 27 28 29 30 1 CPC Founding

Day 2

3 4 5 6 7 8 9

10 11 Maritime Day 12 13 14 15 16

17 18 19 20 21 22 23

24 25 26 27 28 29 30

31 1 Army Day 2 3 4 5 6





August 2017 (United States) September 2017
S M T W T F S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

Sun Mon Tue Wed Thu Fri Sat
30 31 1 Tisha B'Av 2 3 4 5

6 7 8 9 10 11 12

13 14 15 Assumption of Mary 16 17 18 19

20 21 22 23 24 25 26

27 28 29 30 31 1 2 Eid al-Adha



August 2017 (China) September 2017
M T W T F S S

1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

Mon Tue Wed Thu Fri Sat Sun
31 1 Army Day 2 3 4 5 6

7 8 9 10 11 12 13

14 15 16 17 18 19 20

21 22 23 24 25 26 27

28 Double Seven Festival 29 30 31 1 2 3





September 2017 (United States) October 2017
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14

15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

Sun Mon Tue Wed Thu Fri Sat
27 28 29 30 31 1 2 Eid al-Adha

3 4 Labor Day 5 6 7 8 9

10 11 12 13 14 15 16

17 18 19 20 21 Rosh Hashana 22 Muharram
September equinox 23

24 25 26 27 28 29 30 Yom Kippur



September 2017 (China) October 2017
M T W T F S S

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

Mon Tue Wed Thu Fri Sat Sun
28 Double Seven Festival 29 30 31 1 2 3

4 5 Spirit Festival 6 7 8 9 10 Teachers' Day

11 12 13 14 15 16 17

18 19 20 21 22 23 September equinox 24

25 26 27 28 29 30 1 National Day





October 2017 (United States) November 2017
S M T W T F S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30

Sun Mon Tue Wed Thu Fri Sat
1 2 3 4 Feast of St Francis of

Assisi 5 First Day of
Sukkot 6 7

8 9 10 11 Last Day of Sukkot 12 Shmini Atzeret 13 Simchat Torah 14

15 16 17 18 19 20 21

22 23 24 25 26 27 28

29 30 31 Halloween 1 All Saints' Day 2 All Souls' Day 3 4



October 2017 (China) November 2017
M T W T F S S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30

Mon Tue Wed Thu Fri Sat Sun
25 26 27 28 29 30 1 National Day

2 National Day Golden
Week holiday 3 National Day Golden

Week holiday 4 Mid-Autumn Festival
National Day Golden
Week holiday

5 National Day Golden
Week holiday 6 National Day

Golden Week
holiday

7 National Day Golden
Week holiday 8

9 10 11 12 13 14 15

16 17 18 19 20 21 22

23 24 25 26 27 28 Double Ninth
Festival 29

30 31 1 2 3 4 5





November 2017 (United States) December 2017
S M T W T F S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

Sun Mon Tue Wed Thu Fri Sat
29 30 31 Halloween 1 All Saints' Day 2 All Souls' Day 3 4

5 6 7 8 9 10 11 Veterans Day

12 13 14 15 16 17 18

19 20 21 22 23 Thanksgiving Day 24 25

26 27 28 29 30 1 The Prophet's Birthday 2



November 2017 (China) December 2017
M T W T F S S

1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

Mon Tue Wed Thu Fri Sat Sun
30 31 1 2 3 4 5

6 7 8 Journalists' Day 9 10 11 12

13 14 15 16 17 18 19

20 21 22 23 24 25 26

27 28 29 30 1 2 3





December 2017 (United States) January 2018
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
26 27 28 29 30 1 The Prophet's Birthday 2

3 First Sunday of
Advent 4 5 6 7 8 Feast of the Immaculate

Conception 9

10 11 12 13 Chanukah/Hanukkah
(first day) 14 15 16

17 18 19 20 Last Day of Chanukah 21 December Solstice 22 23

24 Christmas Eve 25 Christmas Day 26 27 28 29 30

31 New Year's Eve 1 New Year's Day 2 3 4 5 6 Epiphany



December 2017 (China) January 2018
M T W T F S S
1 2 3 4 5 6 7
8 9 10 11 12 13 14

15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

Mon Tue Wed Thu Fri Sat Sun
27 28 29 30 1 2 3

4 5 6 7 8 9 10

11 12 13 14 15 16 17

18 19 20 21 22 December Solstice 23 24

25 Christmas Day 26 27 28 29 30 31
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January	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 1 
	
New	Year’s	Day	
	

2 
	
	
	

3 
	

4 
	
	
	

5 
	
	
	

6 
	
	
	

7 
	

8 
	
	
	

9 
	
	
	

10 
	

11 
	
	
	

12 
	
	
	

13 
	
	
	

14 
	

15 
	
Martin	Luther	King,	
Jr.	Day	
	

16 
	
	

17 
	
	
	

18 
	
	

19 
	
	
	

20 
	
	
	

21 
	

22 
	
	
	

23 
	
	
	

24 
	

25 
	

26 
	
	
	

27 
	
	
	

28 
	
	

29 
	
	

	

	

30 
	
	
	

31    
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February	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 1 
	
	

2 
	
Groundhog	Day	
	
	

3 
	

4 
	

5 
 
	
	

6 
 

7 
	
	

8 
	
	
	

9 
	
	

10 
	
	

11 
	

12 
	
Lincoln’s	Birthday	
	

13 
	
	
	

14 
	
St.	Valentine’s	Day	
Ash	Wednesday	
	

15 
	
	

16 
	
Chinese	New	Year	
	

17 
	
	
	

18 
	

19 
	
President’s	Day	
	

20 
	
	
	

21 
 

22 
 
 

23 
	
	

24 
 

25 
	

26 
	
	
	

27 
 

28 
	
Purim	
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March	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

   	 1 
	
	
	

2 
	
	
	

3 
	
	
	

4 
	

5 
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	
	

10 
	
	
	

11 
	
Daylight	Savings	
Begins	
	

12 
	
	

13 
	
	

14 
	
	
	

15 
	
	

16 
	
	
	

17 
	
St.	Patrick’s	Day	
	
	

18 
 

19 20 
	
Spring	Begins		
	

21 
	
	

22 
	
	
	

23 
	
	
	

24 
	
	

25 
	
Palm	Sunday	
	

26 
	

27 
	
	

28 29 30 
	
Passover	

 

31 
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April	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

1 
	
April	Fool’s	Day	
Easter	Sunday	
	

2 
	

3 
	
	

4 
	
	
	

5 
	
	
	

6 
	
	
	

7 
	
	
	

8 
	

9 
	
	

10 
	
	

11 
	
	

12 
	
	
	

13 
	
	
	

14 
	
	
	

15 
	

16 
	
	

17 
	
	

18 
	
	
	

19 
	
	

20 
	
	
	

21 
	
	
	

22 
	
Earth	Day	
	

23 
	

24 
	
	

 

25 
	
	
	

26 
	
	
	

27 
	

28 
	
	
	
	29 

 
30 	 	 	 	 	
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May	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

 
	

	 1 
	
May	Day	

 
	
	
	

2 
	
	
	

3 
	
	
	

4 
	
	
	

5 
	
Cinco	de	Mayo	
	
	

6 7 
	

8 
	
	
	

9 
	
	
	

10 
	
	
	

11 
	
	
	

12 
	
	
	

13 
	
Mother’s	Day	
	

14 
	
	

15 
	
	

16 
	
	
	

17 
	
	
	

18 
	
	
	

19 
Shavuot
Begins
Sundown
	
	
	20

	
	

21 
	
Victoria	Day	
	

22 
	
	
	

23 
	
	

24 
	
	
	

25 
	
	
	

26 
	
	
	

27 
 

28 
	
Memorial	Day	

 

29 
	
	

30 
	
	

31 
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June	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 	 1 
	
	

2 
	
	
	

3 
	
	
	

4 
	

5 
	
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	
	
	

10 
	

11 
	

12 
	
	

13 
	
	
	

14 
	
Flag	Day	
	
	

15 
	
	
	

16 
	
	
	

17 
	
Father’s	Day		
	

18 
	
	

19 
	
	
	

20 
	
	
	

21 
	
Summer	Begins	
	
	

22 
	
	
	

23 
	
	
	

24 
 

25 
 

26 27 
	
	
	

28 
	
	
	

29 30 
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July	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

1 
	
Canada	Day	
	

2 
	

3 
	
	
	

4 
	
Independence	Day	
	
	

5 
	
	
	

6 
	
	
	

7 
	
	
	

8 
	

9 
	

10 
	
	
	

11 
	
	

12 
	
	
	

13 
	
	
	

14 
	
	
	

15 
	

16 
	

17 
	
	

18 
	
	
	

19 
	
	
	

20 
	
	
	

21 
	
	
	

22 23 
	

24 
	

25 
	

26 
	

27 
	

28 
 
	
	
	29 

 
30 31 	
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August	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 1 
	
	
	

2 
	
	
	

3 
	
	
	

4 
	
	
	

5 
	

6 
	

7 
	

8 
	
	
	

9 
	
	
	

10 
	
	
	

11 
	
	
	

12 
	

13 
	

14 
	
	
	

15 
	

16 
	
	
	

17 
	
	
	

18 
	
	

19 
	

20 
	

21 
	
	
	

22 
	
	
	

23 
	
	
	

24 
	
	
	

25 
	
	
	

26 
 

27 
 

28 29 30 
	
	
	

31 
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September	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 	 	
	
	

1 
	

2 
	

3 
	
Labor	Day	
	

4 
	
	

5 
	
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	
Grandparents	Day		
Rosh	Hashanah	
	

10 
	
	
	

11 
	

12 
	
	
	

13 
	
	
	

14 
	
	
	

15 
	
	
	

16 
	

17 
	

18 
	
Yom	Kippur	
	

19 
	
	
	

20 
	
	

21 
	
	

22 
	
Autumn	Begins	
	
	

23 
 

 
30 

24 25 26 
	
	
	

27 
	
	
	

28 
	

29 
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October	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 1 
 
	
	
	

2 
	
	

3 
	
	
	

4 
	
	
	

5 
	
	
	

6 
	
	
	

7 
	

8 
	
Columbus	Day	
	

9 
	
	

10 
	
	

11 
	
	
	

12 
	
	
	

13 
	
	
	

14 
	

15 
	

16 
	
	
	

17 18 
	
	
	

19 
	
	
	

20 
	
	

21 
	

22 
	

23 
 

24 25 
	

26 
	
	
	

27 
	
	
	

28 
 

29 
	

 
 

30 
	

 
31 
	
Halloween	
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November	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 1 
	
	
	

2 3 
	

4 
	
Daylight	Savings	
Ends	
	

5 
	
	

6 
	
	

7 
	
	
	

8 
	
	
	

9 
	
	

10 
	
	
	

11 
	
Veterans	Day	
	

12 
	
Veterans	Day	
(Observed)	

13 
	

14 
	
	
	

15 
	
	

16 
	

17 
	
	

18 
	

19 
	

20 
	
	
	

21 
	
	

22 
	
Thanksgiving	
	

23 
	
	
	

24 
	
	
	

25 
 

26 27 28 
 
 
 

29 
	
	
	

30 	
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December	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	  	 	 	  
	
	
	

1 
	

2 
	
Hanukkah	
	

3 
	

4 
	
	

5 
	
	
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	

10 
	

11 
	
	
	

12 
	
	

13 
	
	
	

14 
	
	
	

15 
	
	
	

16 
	

17 
	

18 
	
	

19 
	
	
	

20 
	
	

21 
	
Winter	Begins	

22 
	
	

23 
 30 

24 
	

New	
Year’s	
Eve	

	

31 
25 
	
Christmas	Day	

26 
	
Kwanzaa	
	
	

27 
	
	

28 
	
	

29 

	

	





January 2019 (United States)
February 2019

S M T W T F S
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28

Sun Mon Tue Wed Thu Fri Sat
30 31 1 New Year's Day 2 3 4 5 New Moon

6 7 8 9 10 11 12

13 14 1st Quarter 15 16 17 18 19

20 21 Martin Luther King Jr. 
Day
Tu Bishvat/Tu 
B'Shevat
Full Moon

22 23 24 25 26

27 3rd Quarter 28 29 30 31 1 2





February 2019 (United States)
March 2019

S M T W T F S
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

Sun Mon Tue Wed Thu Fri Sat
27 3rd Quarter 28 29 30 31 1 2

3 4 New Moon 5 6 7 8 9

10 11 12 1st Quarter 13 14 15 16

17 18 Presidents' Day 19 Full Moon 20 21 22 23

24 25 26 3rd Quarter 27 28 1 2





March 2019 (United States)
April 2019

S M T W T F S
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

Sun Mon Tue Wed Thu Fri Sat
24 25 26 3rd Quarter 27 28 1 2

3 4 5 6 New Moon 7 8 9

10 11 12 13 14 1st Quarter 15 16

17 18 19 20 March equinox
Full Moon 21 Purim 22 23

24 25 26 27 28 3rd Quarter 29 30

31 1 2 3 Isra and Mi'raj 4 5 New Moon 6





April 2019 (United States)
May 2019

S M T W T F S
1 2 3 4

5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
31 1 2 3 Isra and Mi'raj 4 5 New Moon 6

7 8 9 10 11 12 1st Quarter 13

14 15 16 17 18 19 Good Friday (Many 
regions)
Full Moon

20 Passover (first day)

21 Easter Sunday 22 Easter Monday 23 24 25 26 3rd Quarter 27 Last Day of Passover

28 29 30 1 Yom HaShoah 2 3 4 New Moon





May 2019 (United States)
June 2019

S M T W T F S
1

2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30

Sun Mon Tue Wed Thu Fri Sat
28 29 30 1 Yom HaShoah 2 3 4 New Moon

5 6 Ramadan starts 7 8 9 Yom Ha'atzmaut 10 11 1st Quarter

12 13 14 15 16 17 18 Full Moon

19 20 21 22 23 Lag BaOmer 24 25

26 3rd Quarter 27 Memorial Day 28 29 30 31 Lailat al-Qadr 1





June 2019 (United States)
July 2019

S M T W T F S
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
26 3rd Quarter 27 Memorial Day 28 29 30 31 Lailat al-Qadr 1

2 3 New Moon 4 5 Eid al-Fitr 6 7 8
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23 24 25 3rd Quarter 26 27 28 29
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July 2019 (United States)
August 2019

S M T W T F S
1 2 3

4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
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August 2019 (United States)
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S M T W T F S
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29 30
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October 2019

S M T W T F S
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October 2019 (United States)
November 2019

S M T W T F S
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3 4 5 6 7 8 9
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November 2019 (United States)
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December 2019 (United States)
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S M T W T F S
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RED BOOK PHYSICS
How Jung’s Red Book Archetypes connect with E8 - Cl(16) Physics 

Frank Dodd (Tony) Smith, Jr. - 2018

The first five pages after the cover summarize the rest of this paper. 



CLIFFORD ALGEBRAS to E8

CLIFFORD EVOLUTION of OUR UNIVERSE

CREATION -  OCTONIONIC NON-UNITARY INFLATION 
28+64+28 = 120 D8 = 4X32 =128 D8 HALF-SPINOR

E8 -  PARTICLES and FORCES - 8D LAGRANGIAN - TRIALITY



E8 HEISENBERG CREATION-ANNIHILATION - 28+64+(63+1)+64=28

AFTER INFLATION - QUATERNIONIC UNITARY EXPANSION 
now - DE : DM : OM = 0.75 : 0.21 : 0.04 

E8 = H4 STANDARD MODEL  CP2 + H4 GRAVITY+DARK ENERGY M4
STRINGS = WORLD LINES 26D STRING THEORY - SPIN-2 BOHMIONS 

QUANTUM BLOCKCHAINS OF SCHWINGER SOURCES 



HIGGS = NAMBU-JONA-LASINIO TRUTH QUARK COMPOSITE 
FERMILAB TRUTH QUARK MASSES 130 GeV - 174 GeV - 220 GeV

CMS HIGGS MASSES 125 GeV - 195 GeV - 260 GeV

M4xCP2 KALUZA-KLEIN - MAYER HIGGS - 3 FERMION GENERATIONS

FERMION OCTONIONIC BRAIDS - FERMION MASSES



D4 STANDARD MODEL and  GRAVITY+DE GHOSTS 
D4 GRAVITY+DE and STANDARD MODEL GHOSTS

FORCE STRENGTHS - 4D LAGRANGIAN - CALCULATION RESULTS 

E8 - H4 - F4 - D4 - D3=A3 - H3 - H2=PENROSE STAR



CELLULAR AUTOMATA - CL(8) - CL(16) - MICROTUBULE - PYRAMIDS

SHILOV BOUNDARY HUMAN MIND 
COMPLEX DOMAIN UNIVERSAL CONSCIOUSNESS

William KIngdon Clifford (1845 - 1879) 
described Geometry in terms of his invention: Real Clifford Algebras, 

which he called “mind-stuff”, saying: 

! “... That element of which ... even the simplest feeling is a complex, 
I shall call Mind-stuff. 

! A moving molecule of inorganic matter does not possess mind or 
! consciousness ; but it possesses a small piece of mind-stuff. ... 
! When molecules are ... combined together ... the elements of mind-stuff 
! which go along with them ... combine ... to form the ... beginnings of Sentience. 
! When the molecules are so combined as to form the brain and nervous system ...  
! the corresponding elements of mind-stuff are so combined as to form some kind 
! of consciousness ... changes in the complex which take place at the same time 
! get so linked together that the repetition of one implies the repetition of the other. 
! When matter takes the complex form of a living human brain, 
! the corresponding mind-stuff takes the form of a human consciousness ...”.

(Wikipedia - (1878, "On the Nature of Things-in-Themselves", Mind, Vol. 3, No. 9, pp. 57–67))













When Our Planck Scale Universe emerged from its Parent Universe 
by Quantum Fluctuation it was described by 

SO(16) symmetry of Compact E8(-248).
E8 Compact Form E8(-248) with Symmetric Space E8 / Spin(16) 

represents Our Planck Scale Universe 
when it emerged from its Parent Universe by Quantum Fluctuation.



E8 Split Form EVIII E8(8) with Symmetric Space E8 / SO(8,8) 
represents 

Our Universe during Octonionic Inflation 
with Non-Unitary Quantum Processes.





































3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .





    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )













The force strength of a given force is
(1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:
Mforce represents the effective mass;

MISforce represents the relevant part of the target Internal Symmetry Space;
Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson; 
Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
Vol(Dforce)^( 1 / mforce ) stands for a dimensional normalization factor
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex

with the dimensionality of the link from the origin to the target vertex).
Qforce, Hermitian symmetric space, Dforce, mforce,  and Vol(Dforce) for four forces are:
Spin(5)     Spin(7) / Spin(5)xU(1)         IV5        4                RP^1xS^4
SU(3)         SU(4) / SU(3)xU(1)         B^6(ball)  4                   S^5
SU(2)       Spin(5) / SU(2)xU(1)           IV3         2                RP^1xS^2
U(1)                     -                                 -           1                      -

Force           M                   Vol(M)              Q           Vol(Q)        D           Vol(D)
gravity        S^4                 8pi^2/3       RP^1xS^4    8pi^3/3      IV5       pi^5/2^4 5!
color         CP^2                8pi^2/3   squashed S^5   4pi^3     B^6(ball)    pi^3/6
Weak     S^2xS^2               2x4pi        RP^1xS^2     4pi^2       IV3         pi^3/24
e-mag        T^4                   4x2pi               -                 -             -                -

squashed S5 = Shilov boundary of complex domain of symmetric space SU(4) / SU(3) x U(1)

The relative force strengths at the characteristic energy level of each force are:
Spin(5) gravity at 10^19 GeV = 1 ; GGmproton^2 approx 5 x 10^-39

SU(3) color at 245 MeV = 0.6286 
at 5.3 GeV = 0.166
at 34 GeV = 0.121

at 91 GeV = 0.106 ; with nonperturbative effects = 0.125
SU(2) weak at 100 GeV = 0.2535 ; GWmproton^2 approx 1.05 x 10^-5

U(1) e-mag at 4 KeV = 1/137.03608









E8 = H4 + H4 = 120 + 120 = 240-vertex Witting polytope tiling of 8-dim space

E8 = 120 BiVectors + 128 half-Spinors of Cl(16) Clifford Algebra 
        with graded structure 
        1 16  120  560 1820 4368 8008 11440 12870 11440 8008 4368 1820 560 120 16 1
         By 8-Periodicity of Real Clifford Algebras: Cl(16) = tensor product Cl(8) x Cl(8) 
         so with that product   E8 =  F4 x F4

H4 = 24 (vertices) + 96 (edges) = 120-vertex 600-cell tiling of 4-dim space
       with Coxeter Group determined by E8



F4 = 24 cell + dual 24-cell tiling of 4-dim space 
F4 = 8 Vectors + 28 BiVectors + 16 Spinors of Cl(8) Clifford Algebra 
        with graded structure   1  8  28  56  70  56  28  8  1 
        tile 4-dim space by 24-cells and their dual 24-cells

D4   24-cell tiling of 4-dim space 
D4 = 28 BiVectors of Cl(8) Clifford Algebra with 24 root vectors 
         with graded structure   1  8  28  56  70  56  28  8  1
         tile 4-dim space by 24-cells 

A3 = D3 = cuboctahedral tiling of 3-dim space 
A3=D3 = 15 BiVectors of Cl(6) Clifford Algebra with 12 root vectors and
                with graded structure   1  6  15  20  15  6  1 
                tile 3-dim space by cuboctahedra 
                which can be seen as a central part of a 24-cell (green vertices above)

H3 = 12-Vertex Icosahedron as Jitterbug Transform of 12-Vertex Cuboctahedron 
         with Coxeter Group determined by D6



H2 Penrose STAR tilings of 2-dim space 

H2 =  I^5_2 = Penrose STAR tiling of 2-dim space 
                       with Coxeter group determined by A4 which contains A2 
                       and field extension Q(sqrt(5))
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The cover images are of 
the Novorossiya Battle Flag of 

Pro-Russian Ukraine resistance against attacks by Kiev/USA/NATO
now escalating toward USA/NATO v. Russia World War III

and 
E8 Root Vectors for Lagrangian of Gravity and the Standard Model 

now leading to Palladium-Deuterium-ZeoliteY Fusion 
and Almost Unlimited Nearly Free Energy

Other images in this book are taken from material on my web sites at 
http://www.valdostamuseum.com/hamsmith/

http://www.tony5m17h.net
where the source credits and references can be found. 

This book, a Sequel to 
my 2010 book Crackerville 

(a reformatted copy with updated Science and History Parts is appended hereto) 
which was dedicated to Gerald Massey,  

is dedicated to Alexander Grothendieck (died 13 Nov 2014) who said:
(from 13 Nov 2014 thebigquestions.com blog by Steven Landsburg, translation by Roy Lisker)

“... in every milieu and every sphere of human activity, and ... every society and every 
period of human history ... Most ... take refuge within a specific conceptual framework, 
in a “Universe” which seemingly has been fixed for all time ... They may be compared to 
the heirs of a beautiful and capacious mansion in which all the installations and interior 
decorating have already been done,... this conditioning process ... could be considered 
a kind of ‘cultural blindness’ - an incapacity to see (or move outside) the “Universe” 
determined by the surrounding culture ... I consider myself to be in the distinguished 
line ... whose spontaneous and joyful vocation it has been to be ceaseless building new 
mansions. ... However once everything has been set in place ... we aren’t the kind of 
worker who will hang around ... The rightful place of such a worker is not in a ready-
made universe, however accommodating it may be, whether one that he’s built with his 
own hands, or by those of his predecessors. New tasks forever call him to new 
scaffoldings ... He belongs out in the open. He ... isn’t afraid of being entirely alone 
in his task, for months or even years or, if it should be necessary, his whole life, 
if no-one arrives to relieve him of his burden.  ….”. 

First Grothendieck Universe = Empty Set

Second Grothendieck Universe = Hereditarily Finite Sets = 
= Classical Lagrangian Physics = Tensor Products of Cl(16) 

Third Grothendieck Universe = Algebraic Quantum Field Theory = 
= Completion of Union of All Tensor Products of Cl(16)
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This book is a Sequel to 

my 2010 book Crackerville 
( a reformatted copy with updated Science and History Parts is appended hereto ) 

whose Life story ended in 2010, saying 

“... FIN ??? ... 

I would like to write an ending to the LIFE section of this book by telling you 
how the BuyOut proposition turned out, 
and 
what happened to The Property, the Main Street Neighborhood, The Church, 
The Pastor, The Chief, and the Fat Man, 

but the ending lies in the Future, so this Story ends in suspense.  ...”. 

Now, in 2014, the Future is beginning to emerge 

so here is a Possible Future Fiction Story:
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Little Local Banks and Big 5 Wall Street Banks

In 2010 Fat Man had hope that the Local Little Bank in which he owned stock 
would make a loan to The Church for expansion in the Main Street Neighborhood. 
The Local Little Bank was not controlled by the White Racist Crackerville Consensus or 
by the Big Atlanta Bank so The Pastor and The Church had a chance for a loan 

but
the Local Little Bank, like all small community banks in the USA, was under attack 
from a much more powerful source, the Big 5 Banks of Wall Street, 
who had decided that they would not tolerate any independent banking of any kind 
and that they would use their control over the USA government to get the 
FDIC(Federal Deposit Insurance Corporation)/OCC(Office of the Comptroller of the Currency) 
to kill all small independent banks. 

The FDIC/OCC went after the Local Little Bank, claiming that it had insufficient capital 
and too many questionable loans. 

The hostile approach of FDIC/OCC  to small banks was in marked contrast to
FDIC/OCC subservient tolerance of the gross excesses of the Big 5 Wall Street Banks 
that were being bailed out on the level of Trillions of Dollars by USA/Fed/Treasury. 
 
The FDIC/OCC told the Local Little Bank that it needed to raise $5 million capital. 
The Local Little Bank got an Investor to agree to put in the $5 milliion. 
The FDIC/OCC said that the Investor could not invest because the Investor was in the 
construction business.
The Investor hired a blue-ribbon law firm to create a Separate Bank Investment Entity 
that was just as legally separated as were similar Wall Street entities. 
The FDIC/OCC said that $5 million was not enough, it should be $15 million. 
The Investor agreed to put in $15 million through its Separate Bank Investment Entity. 
The FDIC/OCC, in 2010, simply closed the Local Little Bank anyway. 

Closing the Local Little Bank had consequences:  

It killed the prospect of a loan to The Church 
which also killed any motive for White Racist Crackerville to BuyOut The Church. 

It made Stock in the Local Little Bank worthless, 
so Local Stockholders like the Fat Man lost some of their Life Savings. 

Although depositors (including the Fat Man) did not lose the principal of their money, 
the Near-Zero Interest rates mandated by the Fed/Treasury 

to maintain the Trillions / year bailouts of the Big 5 Wall Street Banks 
deprived the depositors of a reasonable amount of Interest Income. 

Some Local Litttle Bank Employees (such as Loan Officers) lost their jobs.
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Ruling the World

The Big 5 Wall Street Banks had cost Fat Man some of his Life Savings, cut his interest 
income cut to near-zero, and substantially eliminated his income from construction-
related investments ( because USA/Fed/Treasury money-printing to guarantee 25% returns for the 
Big 5 Wall Street Bank Casino meant that all Big Capital went to the risk-free 25% return Casino 
and that very little capital was available for investment in Productive Construction Projects ) 
so 
Fat Man was reduced to living on some Social Security and some Savings Deposits 
(enough for living for a few more years based on his relatively frugal life-style), 
and Fat Man was not a Happy Man. 

On the other hand, the Big 5 Wall Street Banks were Not Happy either. 
Although the Big 5 Wall Street Banks had total control of the USA Government 
and the ability to kill other banks they did not like 
and to cripple the finances of anyone in the USA, that was not enough for them. 
They wanted to Rule the World. 

In 1999, they had used their control of the USA and NATO to launch the Kosovo War 
which was the Victorious High-Water-Mark of their Imperial USA, 
effectively giving them Rule Over the World (EXCEPT China and Russia). 

The EXCEPT (China and Russia) was very painful to the Big 5 Wall Street Banks.

As to China,

the Big 5 Wall Street Banks: 
tried to weaken and split the Chinese Government by 1989 counter-revolutionary 

movement that was stopped by a crackdown;  
used Falun Gong as cover for subversion, thwarted in 1999 by a crackdown; 

instigated 2014 Hong Kong Yellow Umbrella protests, resolutely opposed by the 
Chinese Government. 

Meanwhile, China used the Muddled Middle East conflicts to test the strength of the 
USA Military arm of the Big 5 Wall Street Banks: 

Although the USA attacked Iraq in 2003 to secure 100 billion barrels of oil 
the USA failed to attack and secure the Iranian oil fields bordering Iraq. 
China had armed Iran with missiles that could sink USA aircraft carriers. 

The unwillingness of the USA to risk such casualties 
showed China that the Imperial USA Military had serious weaknesses. 
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The Big 5 Wall Street Banks saw themselves as Plantation Owners of Industrial China 
with the Chinese Government to be merely the Overseers of the Laborers 

but
in fact the Chinese Government maintained true power in Industrial China 

and 
therefore the Real Primary Power on Earth 

since the Dominant Manufacturer has always Ruled the World 
from the Romans to the British Empire to early-mid 20th Century America. 

This is the flag that terrifies the Big 5 Wall Street Banks 

for two reasons: 

1 - It reminds the Big 5 Wall Street Banks of the Confederate States of America, 
and the failure of the Plantation System that the Big 5 Banks tried to use in China. 

2 - It is now successfully flown by Novorossiya as a Battle Flag 
against attacks by Kiev/USA/NATO. 

As to Russia, 
the Big 5 Wall Street Banks tried to loot and destroy Russia 

after the USSR dissolved in 1991. After initially successful looting and destruction while 
Russia was nominally ruled by weak incompetent Yeltsin, 

in 1998 Vladimir Putin became Chief of the FSB (successor to KGB) 
which was the True Center of Power in Russia (analogous to the USA Big 5 Banks 

and the Chinese CPC/PLA).
When the 1999 Kosovo War failed to get Big 5 Bank control of the Ukraine and Russia 
the Big 5 Banks, considering the Ukraine as the soft-underbelly doorway into Russia, 

used the 2004 Orange Revolution to install a CIA puppet Ukrainian government. 
However, in 2010 the Ukraine elected Pro-Russian Yanukovich as President, 

so in 2014 the Big 5 Banks/USA/NATO ousted Yanukovich in a Coup 
that installed a new CIA puppet government. 

Russia’s Putin responded by annexing Crimea 
and supporting pro-Russian Novorossiya in what was formerly Eastern Ukraine

thus firmly frustrating the Rule-the-World ambitions of the Big 5 Wall Street Banks. 
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Confrontation

2014 saw Economic / Military Confrontation between
 

the Big 5 Wall Street Banks with their Big Money and USA/NATO Military Arm 

and 

China / Russia

The Big 5 Wall Street Banks had these Money and Military assets: 

Money: According to the OCC Quarterly Report on Bank Trading and Derivatives 
Activities (Third Quarter 2013) the Assets and Notional Amount of Derivatives = 
Phantom Claims held by the top 5 Bank Holding Companies were (in $ millions):

                                           Real Assets             Derivatives
JPMORGAN CHASE            2,463,309             73,255,282
CITIGROUP                          1,899,511             63,245,172
BANK OF AMERICA             2,128,706             57,929,528
GOLDMAN SACHS                 923,359             50,372,894
MORGAN STANLEY               832,223             50,332,826

total                                      8,247,108            295,135,702

According to the Bank for International Settlements, the total Notional Amount of 
Derivatives in the entire world in June 2012 was $ 638,928 billion
so
the Big 5 Banks of the USA own by themselves 
$ 295 trillion out of $ 639 trillion of the world-wide Derivatives market. 
Therefore,
the Big 5 Banks control what is by far the largest part of the Dollar Economic System 
and therefore control the Dollar Economic System itself.
The Big 5 Banks use their control of the Dollar Economic System to try to control the 
entire world, by rewarding their friends with things like political campaign contributions 
and by punishing anyone who opposes them by denying credit, imposing sanctions, etc.

Military: the USA/NATO military has two components - Nuclear and Conventional. 

Its Nuclear Triad (Submarines, Missiles, Bombers) can destroy thousands of targets 
world-wide. 

Its Conventional Forces (Aircraft Carriers, Bomber Bases, Satellite Command and 
Control) are by far the Most Elaborate on Earth, as was shown in the 1999 Kosovo War, 
and are maintained at a very high level by the USA Military/Industrial Complex that is, 
like the Casino, Centrally Planned and backed by unlimited Fed/Treasury funds. 
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China / Russia had these Money and Military assets: 

Money: The Top 5 Banks of China have (according to www.cba.ca) (in $ millions ):

                                                                     Real Assets
ICBC                                                               2,803,129
China Construction Bank Corporation            2,232,764
Agricultural Bank of China                              2,116,358
Bank of China                                                 2,026,278
Bank of Communications                                   842,651

total                                                               10,021,180

Although the Big 5 Banks have $303,3812,810 million (Assets + Derivatives)
the Derivatives are only Phantom Claims in the UnRealistic Finance Derivatives World 
and 
are only worth their net value (ZERO) in the Real World of Manufacturing
so
in the Real World the Big 5 Banks have only $8,247,108 million Assets
and
China Banks have more Real Assets ($10 trillion to $8 trilllion)

In competition for Global Financial Hegemon:
China / Russia has Chinese Manufacturing Machine fed by Russian Resources
while
the Big 5 Banks / USA has only Lawyers, Accountants, and Bankers
which would be irrelevant with China / Russia as Global Financial Hegemon.

Military: China is building its Nuclear and Conventional forces, but its primary strength 
is in defensive elements: missiles that can sink USA aircraft carriers (those missiles, given 
to Iran, deterred the USA from attacking Iran during the 2003 Iraq War); anti-submarine torpedoes; 
and space weapons that can destroy USA Satellite Command and Control. 
Russia’s Conventional forces are far weaker than those of USA/NATO, 
but are far stronger than those of the Kiev remnant of Ukraine, so the annexation of 
Crimea, as well as other areas such as Novorossiya, will succeed unless USA/NATO 
intervenes on the side of Kiev. If USA/NATO intervenes, then Russia will take the 
conflict to the Nuclear level, because Russia’s Nuclear forces are comparable to those 
of USA/NATO (It is the mirror image of the post-1945 Cold War in which the USSR had dominant 
conventional forces in Europe and the USA doctrine was to go Nuclear.) 
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Outcome ? 

What are the Possible Outcomes of the Confrontation ? 

1 - Big 5 Wall Street Banks Win without War: 
Russian and China give up their sovereignty without Fighting a War, 
and Big 5 Banks exploit their Finance Capitalist Dominance 
to fund their 25% return Casino with the Spoils of Victory. 

2 - Russia/China Refuse to Lose, setting up an alternative Finance System 
based on ROSSWIFT and Shanghai with No Derivatives Casino 
to replace SWIFT and Wall Street with Derivatives Casino. 
Big 5 Wall Street Banks do not go to Military War, 
but the Dollar is effectively Devalued by Money-Printing to support 25% Casino return. 
To remain competitive with Russia/China, the Big 5 Wall Street Banks are forced to 
abandon their Derivatives and reduce them to their Net Value of Zero 
thus wiping out $295 Trillion of their Nominal Assets 
and leaving them with $8 Trillion in Real Assets, 
which is somewhat less than Chinese Banks $10 Trillion. 
Russia/China then Win the Economic War based on Chinese Manufacturing and 
Russian Resources. 

3 - Russia/China Refuse to Lose, setting up an alternative Finance System 
based on ROSSWIFT and Shanghai with No Derivatives Casino 
to replace SWIFT and Wall Street with Derivatives Casino. 
Big 5 Wall Street Banks DO go to Military War to avoid Outcome 2, 
starting with USA/NATO intervention in Ukraine/Novorossiya/Crimea. 
Russia, being outclassed in a Conventional War with USA/NATO, 
hits USA/NATO bases with Nuclear weapons. 
USA/NATO responds with Nuclear attacks on Russia. 
Russia responds with full Nuclear attack on USA. 
USA responds with full Nuclear War with Russia/China. 

4 - Russia/China Refuse to Lose, setting up an alternative Finance System 
based on ROSSWIFT and Shanghai with No Derivatives Casino 
to replace SWIFT and Wall Street with Derivatives Casino. 
Big 5 Wall Street Banks DO go to Military War to avoid Outcome 2, 
starting with USA/NATO intervention in Ukraine/Novorossiya/Crimea. 
Russia, being outclassed in a Conventional War with USA/NATO, 
goes directly to Full First-Strike Nuclear War against USA/NATO 
to reduce the damage that Russia/China would suffer in Outcome 3. 

Outcomes 1 and 2 require either Russia/China or the Big 5 Banks to give up 
without a Military War fight, which seems to be inconsistent with Human History, 

so 
most likely is Outcome 3 or 4, both of which lead to NUCLEAR WAR. 
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Wild Card ?
Is there a Wild Card Event that could Change the World and Avoid Nuclear War ? 

There is one thing that the Big 5 Wall Street Banks and Russia / China have in common: 

Their advanced economies consume a Lot of Energy: 

Oil for cars and airplanes. 
Gas for heating. 

Coal and Uranium Fission for electricity, distributed by huge PowerLine Grids. 

Using total Earth Energy Reserves in Terawatt-years, according to M. Taube, in his book 
Evolution of Matter and Energy on a Cosmic and Planetary Scale (Springer-Verlag 

1985), the number of years that 10^10 people could consume energy at the present 
USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

                 Reserves                     Duration 
              (Terawatt-years)                  (years)
Oil                   850                          1   
Gas                   550                          1   
Methane             1,500                          2   
Coal                7,000                          7   
Uranium           1.9 X 10^9               2,000,000   

(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             

Earth supply)                                          
Deuterium         1.9 x 10^9               2,000,000   

(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-
years/year so that 10^10 people could consume energy at the present USA per capita 
rate by using about 1% (one percent) of the solar energy received by Earth. This could 

be done, for example, by building a lot of orbiting solar energy collection dishes and 
beaming the energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy 
is about 3 Terawatt-years/year, so that those sources would be inadequate to support 

10^10 people consuming energy at the present USA per capita rate.

Wild Card for Peace = Abundant Cheap Energy
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With Abundant Cheap Energy there will be no need for the Big 5 Banks  
or Russia or China to go to the expense of War in competition for 
geologically concentrated Cheap Oil  

in the Muddled Middle East. 

For all parties to feel secure, the Abundant Cheap Energy must provide 
a high Standard of Living (current USA standard) for a lot of people (10 billion), and: 

last for a long time (more than decades) - rules out Oil, Gas, Methane, and Coal; 

have no serious radioactive waste - rules out Uranium, Thorium, and Tritium (Lithium);  

have realistically scalable capital cost - rules out Solar which would require Satellite 
collectors with area 1% of pi x 6,000^2 = 1,000,000 km^2 = ( 1,000 km )^2 
or cloud-free collectors on Earth surface with the same area. Less than 100% efficiency 
would require correspondingly larger area of collectors. 

That leaves one possible source of Abundant Cheap Energy for 10 billion people: 

                   Reserves                Duration 
               (Terawatt-years)             years)

Deuterium         1.9 x 10^9               2,000,000   
                 (1/1000 of                                             
                 ocean supply)                                          
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Wild Card !

The Big 5 Wall Street Banks may have broken the Fat Man financially 
but 
he still had his Physics Work, which produced no income but was satisfying. 

Over the Web, the Fat Man met a like-minded group of scientists, the California Crew, 
a diverse group of free-thinkers from Santa Monica, India, China, Argentina, England, 
Persia, and China Lake. 

Santa Monica was the leader of the California Crew, with diverse interests such as:

Geometry of Fundamental Physics: 3-dim geometry of Tetrahedra/Icosahedra; 
4-dim geometry of 24-cells and 600-cells and Icosahedral 120-cells; 
8-dim geometry of the 240-vertex Witting Polytope and E8 Lattices; 
Real Clifford Algebras with 8-Periodicity, including Cl(16) as containing E8; 
and relationships between QuasiCrystals and E8 Lattices. 

Prime Numbers and their relationships to the Binomial Triangle of Clifford Algebras. 

New Energy Sources such as Dark Energy and Cold Fusion 
that could be given Free to the World thus liberating the World Population 
as had been suggested by Terence McKenna in a 1993 Omni interview: 

“... The world is ... some kind of interdimensional nexus ... 
Something in an unseen dimension is acting as an attractor for our forward movement 

in understanding ... We are at the breakpoint ... What lies ahead is ... 
[either] freedom and transcendence ... 

[or] scarcity, preservation of privilege, forced control of populations ...”. 

Santa Monica and Fat Man thought 
the most direct way to Freedom and Transcendence

was 
Wild Card of Abundant Cheap Energy = 

= Cold Fusion of Deuterium in Palladium

Early experiments by Persia had led China Lake to say 
that 

a gram of Palladium properly structured 
could produce Deuterium Fusion on the scale of Megawatts.
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Deuterium-Palladium Cold Fusion

Cold Fusion had a substantial body of experimental work 
with some positive results indicating a high probability of success 
if the correct geometric configurations could be found and used, 
so 
Santa Monica and Fat Man decided to focus on testing some possibly useful 
geometric configurations for Cold Fusion:  

Akito Takahashi had shown that a Tetrahedral Symmetric Condensate (TSC) 

gives 2D+2D+2D+2D -> 8Be* Fusion in Palladium with no Coulomb Repulsion 

and 

that 8Be* would mostly decay into 4He+4He plus 46.7 MeV in 1.5 keV soft X-rays. 
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Santa Monica and Fat Man theorized that Jitterbug Transformation 
between Icosahedral and Cuboctahedral 147-atom Palladium clusters 

would replace the Fusion Deuterium with new Deuterium from ambient D gas, 
effectively reloading the Palladium Cluster for more Fusion, like a Maxim Gun. 

In the meantime, Sandy in New Mexico showed how to synthesize 
147-atom 1.56 nanometer Palladium NanoClusters 

and 

Persia experimented with Palladium NanoClusters embedded in Na Zeolite Y Cavities 

and exposed to Deuterium gas, obtaining positive results for heat production

so 

the California Crew began a series of experiments to show how to produce heat 

from TSC-Jitterbug Pd-D Cold Fusion. 
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Steam Engine

Heat produced by TSC-Jitterbug Pd-D Cold Fusion needs to be converted into 
useful form. In additional to the conventional approach of using heat exchangers to 

produce Steam, the California Crew explored two unconventional approaches, 
based on the special properties of Zeolites, 

that could convert the Heat into useful Energy more efficiently. 

Their first approach uses the process Heated Zeolite + Water -> Steam. 
According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink:

“... Zeolite is a mineral that can store up to four times more heat than water ...
zeolite retains a hundred percent of the heat for an unlimited amount of time ...

When water comes into contact with zeolite it is bound to its surface by means of a 
chemical reaction which generates heat. Reversely, when heat is applied the water is 

removed from the surface, generating large amounts of steam.
The transference of heat to the material does not cause its temperature to rise. Instead, 

the energy is stored as a potential to adsorb water. The ...[ German Fraunhofer 
Institute ]... created a ... thermal ... storage device and filled it with zeolite pellets.

To charge the pellets, they exposed them to heat.
To retrieve the energy they simply added water. ...”.

D2O Heavy Water is used to take heat from the Zeolite to make steam 
so that Hydrogen from H2O does not poison the TSC-Jitterbug process 
by replacing Deuterium in the Palladium nanoclusters. 
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ZTC Electric Capacitor

The California Crew’s second unconventional approach to conversion 
of Heat produced by TSC-Jitterbug Pd-D Cold Fusion into useful form 

uses Zeolite-Templated Carbon (ZTC) as UltraCapacitor.

Zeolite-Templated Carbon framework is Black, Palladium NanoClusters are Purple, 
Ambient Fluid with Deuterium for TSC-Jitterbug Reloading is White,

Soft X-Rays from TSC-Jitterbug Fusion are Cyan arrows that ionize parts of the Zeolite, 
ejecting electrons (Blue) into the Ambient Fluid 

and leaving positive ions (Red) in the Zeolite-Templated Carbon
thus building up a

 Capacitance Voltage between the Zeolite-Templated Carbon and the Ambient Fluid.

According to a 26 January 2011 PhysOrg.com article by Lisa Zyga:
“... The unique 3D array of nanopores in zeolite-templated carbon ... ... enables it to be 
used as an electrode for high-performance supercapacitors that have a high 
capacitance and quick charge time ... The zeolite-templated carbon consists of 
nanopores that are 1.2 nm in diameter ... and that have a very ordered structure ...”.
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Synthesis of Zeolite-Templated Carbon is described in the 2013 Caltech Ph.D. Thesis of Nicholas Stadie 
“... Zeolite-templated carbon (ZTC) materials were prepared ... by ... established 
methods ...

...”.

The ZTC capacitor process converts TSC-Jitterbug fusion energy directly to electricity. 
Since it does not require the Zeolite-heat-water-steam chemical structure
only the Zeolite Y Crystal geometric configuration is needed
so all the Zeolite Y can be converted to ZTC carbon configurations
attached to a single carbon substrate base that acts as a Capacitor Electrode.

This overcomes the difficulty of using separated Zeolite Y Crystals as an electrode
at the cost of the ZTC having fewer Exterior Cavities than the free-floating Zeolite Y 
Crystals because each tetahedral structure is attached to the carbon substrate by a 
base face, thus eliminating 1/4 of the Exterior Cavities. 
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Useful Engines

Since a gram of Palladium properly structured 
could produce TSC-Jitterbug Pd-D Cold Fusion Energy on the scale of Megawatts 

the California Crew could construct 
a wide range of convenient TSC-Jitterbug-Zeolite Pd-D Fusion Energy Machines: 

1 milligram of Palladium gives a 1 kiloWatt Machine, 
useful for “electric motors, tools, machines and heaters” (Wikipedia)
Such small energy machines could use the ZTC Electric Capacitor technology. 

1 gram of Palladium gives a 1 MegaWatt = 1340 HorsePower Machine, 
useful for “large electric motors; large warships such as aircraft carriers, cruisers, and 
submarines; large server farms or data centers; and some scientific research equipment 
such as supercolliders, and the output pulses of very large lasers. A large residential or 
commercial building may use several megawatts in electric power and heat. ... 
railway... electric locomotives ... typically have a peak power output of 5 or 6 MW, 
although ... Eurostar ... uses more than 12 MW, 
while heavy diesel-electric locomotives typically produce/use 3 to 5 MW ...” (Wikipedia)
C-130 aircraft have 4 engines each with 4300 HorsePower (globalsecurity.org) 
so would need a 4 x 4300 / 1340 = 13 grams of Pd
Such mid-sized energy machines could use, depending on portability and site 
requirements, either Zeolite Steam or ZTC Electric Capacitor technology. 

1 kg of Palladium gives a 1 GigaWatt Machine, 
useful for “large power plants ... HVDC converters have been built with power ratings up  
to 2 GW” (Wikipedia)
Such machines could use either Zeolite Steam or ZTC Electric Capacitor technology, 
using HVDC converters up to 2 GW to convert the ZTC Electric Capacitor DC into AC. 

1,000 kg = 1 ton of Palladium gives 1 TeraWatt. 
The total power used by Humans in 2006 was 16 TW. 
The average lightning strike peaks at 1 TW, but lasts only 30 microseconds. 
Powerful 20th century lasers produce TW, but only for nanoseconds. (Wikipedia)

1,000 tons of Palladium gives 1 PetaWatt. 
The Lawrence Livermore Nova laser has power of 1.25 PW in a 5x10^(-13) sec pulse. 
The total power of sunlight hitting the Earth is about 174 PW. (Wikipedia)

222 tons of Palladium were mined world-wide (based on 2006 and 2007 data, Wikipedia): 
Russia produced 98 tons 

South Africa produced 89 tons 
Canada produced 13 tons

USA produced 11 tons
the rest of the world produced 11 tons
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City of Industry

Hollywood Glitz and Malibu Beaches are indeed part of Los Angeles 
but 
LA is a city in a desert that cannot exist without Industrial Engineering 
to provide necessities of life such as Water, Power, and Transportation,
and the core of Industrial Engineering in LA is the City of Industry

where the California Crew can consistently find engineers who can build 
the components needed for TSC-Jitterbug-Zeolite Pd-D Fusion Energy Machines 
of all sizes and types. 
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Machine Revolution

After the California Crew has distributed freely and world-wide the technology 
for a wide range of TSC-Jitterbug-Zeolite Pd-D Fusion Energy Machines, 

there will be Revolutionary Change of the Rules of the Game of Human-Human conflict 
between the Big 5 Wall Street Banks and China / Russia : 

Cars, Trains, Ships, Airplanes, Houses, Towns, Cities, Factories, Mining, 
Sea Water Desalting and Deuterium Extraction, and Distribution of Fresh Water 
can all be powered by Fusion Energy Machines for a Human Population of 10 billion. 

China will see that their entire population can be given a High Standard of Living 
so that there will be no need to fear Rebellion by an Unhappy Discontented Population. 
Therefore, 
China will immediately make the necessary Capital Investment 
in TSC-Jitterbug-Zeolite Pd-D Fusion Energy Technology. 

Russia (and the Muddled Middle East) will see a sharp drop in Oil/Gas sales, 
and so may initially be hostile to TSC-Jitterbug-Zeolite Pd-D Fusion Energy Technology 
but 
Russia will most likely see the long-term benefit to its entire population 
and decide to also make the necessary Capital Investment, 
particularly considering the fact that if Russia does not do it, 
since China certainly will, China will supply the Machines to Russia 
and effectively turn Russia into a Chinese Colony. 

The Big 5 Wall Street Banks, being closely aligned with Western Energy Companies 
such as Big Oil and Power Companies with Power Plants and PowerLine Grids, 
will be most hostile to TSC-Jitterbug-Zeolite Pd-D Fusion Energy Technology, 
but 
once TSC-Jitterbug-Zeolite Pd-D Fusion Energy Technology has been distributed freely 
and world-wide and then produced by any other country (most likely China at first) 
the Big 5 Banks will have to provide capital and wages to produce Machines in the USA 
or watch China bring the Machines into the USA, making it a Chinese Colony. 

Chinese marketing of TSC-Jitterbug-Zeolite Pd-D Fusion Energy Machines 
in the USA over the objection of the Big 5 Banks would be Ultimate Revenge 
for the Opium Wars of almost 200 years ago. 
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Second Revolution: Dark Energy 

In his discussions with Santa Monica, the Fat Man had proposed two possible paths 
to Freedom and Transcendence: Cold Fusion and Dark Energy. 

Dark Energy experiments would be a big stretch from existing experimental work, 
and, relative to Cold Fusion, have high risk and low probability of success 
but after Cold Fusion has raised the Standard of Living of 10 billlion people, 
there should be ample Talent and Capital to explore the possibilities. 

Dark Energy would require experimenting with 600-cell and Icosahedral 120-cell 
geometry 

using BSCCO superconducting Josephson Junction Crystals. 
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Success in understanding and controlling Dark Energy would be much like 
the power of Tetsuo in the manga Akira: 

Control of Dark Energy might allow construction of 

Real Star Gates and Warp Drives

and also show how 

Zizzi Quantum Consciousness of Our Universe 
is connected to 

Human Quantum Consciousness 

 

 Page 22





This is a Fictional Story in Three Parts: 

LIFE

SCIENCE of the UNIVERSE

HISTORY of EVERYTHING

It is dedicated to Gerald Massey - here are excerpts from his last poem: 

For Truth

... he fought for Truth, whose likeness was to him revealed ...
but found ... The World against him, with its ranks all closed: 
He fought, he fell, he failed to win the day 
 
But ... Victory ... came ... another way. 

For Truth, it seemed, in very person came ... 
men caught a glimpse ... And turned to follow ... 
as if they had been Her champion from the first ... 
and he who had led Was left behind ... forgotten ... dead. 

There is a Gerald Massey web site at 
http://www.gerald-massey.org.uk/

Further material ( not as much as in Borges’s Book of Sand, but still several thousand pages 
worth ) about some of the subjects mentioned in this fictional story can be found in the web sites 
at 

http://www.valdostamuseum.org/hamsmith/
http://www.tony5m17h.net/
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LIFE - PROLOGUE

Bill Hartsfield lost the 1941 Atlanta mayor race to Roy LeCraw, who had promised to volunteer 
for the US Army if war broke out. In 1942, the USA was in World War II, and  LeCraw resigned 
as mayor to fulfill his promise, so Bill Hartsfield came back in to serve as Atlanta mayor from 
1942 to 1962, making ATL the air hub of the southeastern USA, annexing the Buckhead suburbs, 
helping the Atlanta metro area to grow to a million people, and seeing to it that Atlanta was “the 
city too busy to hate”. 

Atlanta was an open business community whose business leaders did not tolerate racial 
intolerance, but some small towns in the area were not that way. 
In the early 21st century, the Atlanta metro area grew to 5 million people, changing the character 
of some of those small towns. 
This is a story about one such small town - Crackerville. 

The last lynching of the 20th century in Crackerville was of a black Hanged Man who had been 
charged with murder of a white Crackerville Chief of Police. 

Was Life in 21st century Crackerville really very different? 
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LIFE - 1 - The Chief has Got to Go

The Fat Man was doing what he enjoyed - eating a steak - when a friend of his stopped by his 
table to say: 

“The Chief has got to  go.”

“Why?” 

“Haven’t you seen what he’s done? It’s all over the web and pamphlets all over town.” 

“No. What is he supposed to have done?” 

“Here - just read this pamphlet.” 

“Who wrote it?”

“Who cares? Look at what it says.”

The Anonymous Pamphlet said: 

 “Crackerville’s Yankee City Manager gave in to NAACP  pressure to hire a black as 
The Chief of the Crackerville Police Department. 

 The Chief bought police cars without bids and paid friends  to install lights and sirens on 
them.

 The Chief misappropriated drug seizure money and  property. 

 A policeman who violated department rules was punished  by reprimand rather than 
termination, at the order of The Chief. 

 Not only is The Chief black, but - he is from Atlanta.”
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The charge “he is from Atlanta” brought a deja vu feeling to the Fat Man. Back in the 20th 
century, during some of his law school days, Fat Man took classes at night and worked during 
the day in the Crackerville office of an Honest Lawyer. ( Yes, they exist, even though now in the 
21st century they seem to be an endangered species. ) 

The Honest Lawyer had been associated with Atlanta Lawyers in defending the black Hanged 
Man who had killed a white Crackerville Police Chief. 
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LIFE - 2 - Yellow Rose to Texas 

Back in the 20th century: 

Yellow Rose’s husband was out of town, so she had trouble falling asleep even though it was late 
at night. She knew that one of the white men would see that she was alone, and would follow his 
urges. 

Sometimes she felt guilty.  It was all her fault that she was the sexiest woman in Crackerville, 
with a stacked figure and beautiful dark skin.  

Sure enough, a car pulled up. This time it belonged to the Big Boss, the white Chief of Police of 
Crackerville. 

Big Boss’s gun was throbbing inside Yellow Rose when her husband surprised them. Big Boss 
tried to shoot her husband but his blood had gone from his brain so he fumbled his Smith & 
Wesson, which the husband fought for. In the struggle, Big Boss was killed by his own gun. 

Yellow Rose’s black husband knew that he would soon be the Hanged Man, so he ran. 

Yellow Rose also knew that she had to leave, so she moved to Texas.

CRACKERVILLE 
Life, Science of the Universe, and History of Everything

by J. B. Good

Page 7



LIFE - 3 - Guilty of being a Black Man from Atlanta

The specific charges in the Anonymous Pamphlet: 

 buying police cars without bids, 

 having friends install lights and sirens on them, 

 misappropriation of Drug Seizure money and assets, and 

 ordering disciplinary reprimand instead of termination 

could be checked out directly by the Fat Man. 

The Fat Man lived across a Side Street from The Church, and he often went aross the street to 
talk with The Pastor of The Church. 

The Pastor, who was a friend of The Chief, told the Fat Man that the three of them could meet, 
and the Fat Man could ask The Chief directly about the specific charges. 

The Chief, using the Crackerville Police records, clearly showed that no cars had been bought 
without bids ( and therefore no lights and sirens had been installed on any such cars by friends of 
The Chief ) and that all Drug Seizure assets and money had been properly handled in accord with 
all regulations including those of Federal DEA. 
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As to punishment of an errant policeman by reprimand rather than termination, The Chief 
showed that the decision to reprimand was, in accord with department procedure, done by the 
Supervisor of the errant policeman and that it was a normal level of punishment for such 
infractions. The Supervisor agreed with The Chief. 

Further, it was clear that The Chief had not used NAACP pressure to get the job, although it did 
appear that, after the Yankee City Manager had selected The Chief as the best qualified applicant 
for the job, he had then asked some Crackerville black folks whether they approved his choice of  
The Chief for the job. They had said that they were OK with the choice. 

The only charge of which The Chief was guilty was that he was a black man from Atlanta. 
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LIFE - 4 - Drug Dealers

Since the specific allegations of the Anonymous Pamphlet were obviously false, the question 
was: 

Would a Consensus of Crackerville get rid of The Chief based on the fact that The Chief was a 
black man from Atlanta, 

using as a pretext obviously false charges in an Anonymous Pamphlet ?

In other words: 

 Did the Anonymous Pamphlet People represent the Consensus of Crackerville?

Who were the Anonymous Pamphlet People? 

The Chief, being black and from out-of-town, was from day one targeted by white racists of 
Crackerville and some policemen who resented a police chief not hired from within Crackerville, 
but his serious police work was putting him in the cross-hairs of new enemies.
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When The Chief arrived in Crackerville, he found: 

 some neighborhoods controlled by drug dealers; and 

 a white-folks Consensus that drug-infested neighborhoods were OK as long as they were 
outside of the affluent white  neighborhoods ( sort of like the line in the Godfather movie 
 “... In my city, we’ll keep the traffic in the dark people, the  colored. ...” ); and

 a good-old-boy police department that did not care as much about serious police work as 
about keeping the white Consensus folks content. 

The Chief believed that all neighborhoods deserved police protection from drug dealing 
criminals, so he did away with the good-old-boy approach and ordered serious police work 
cracking down on the drug dealers. 

Within a few years, the drug dealers got the word: 

 Stay outside the Crackerville City Limits if you want to do drug deals! 

and ALL the neighborhoods were being cleansed of drug-dealer infestations. 
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The Chief had earned two new sets of enemies: 

 1 - drug dealers who had lost their markets inside the Crackerville City Limits; 

 2 - policemen who had been in bed with the drug dealers. 

Could they, along with the resentful local policemen and white racists, form a Consensus of 
Crackerville to get rid of The Chief ?
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LIFE - 5 - City Council

Crackerville had a business community, but it was not an Atlanta-type open community that 
welcomed new ideas and new leadership. 

It was a Birmingham-type closed community whose Consensus was to fight to preserve the 
Status Quo. 

21st century Crackerville was governed by a City Council with six members: 

 Three of them, the Consensus Three, were white folks who supported conformity to 
Consensus and wanted to  get rid of  The Chief. 

 One was a Black Councilman who thought for himself. 

 One was a white Single Mom lawyer who, when she won $20 million in the lottery, 
moved from her large Atlanta law firm to Crackerville so that she could raise her  children in a 
small town. 

 One was a white Retired Rector who, back in the 20th century as Rector of the local 
Episcopal Church, had been active in public support of peaceful integration of the Crackerville 
public schools. 
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As long as the Consensus Three could get at least one of the other votes, they controlled the 
Crackerville government. 

They wanted to Lynch The Chief, using Rumors instead of Ropes, and they needed one more 
vote from the Crackerville City Council to do it. 

The Consensus Three thought that it would be hard to get the Black Councilman to vote to Lynch 
The Chief, and they only needed one more vote, so they did not make much of an effort to get his 
vote. 

They were also uncertain about the Retired Rector, because of his 20th century support of 
peaceful integration of the Crackerville schools. 

They thought that they had a good chance to get the vote of the Single Mom. 
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LIFE - 6 - Single Mom

When the Consensus Three approached the Single Mom, they ran into a problem. Single Mom 
was a smart lawyer, and she could see that the Anonymous Pamphlet charges about no-bid car 
purchases and drug seizure asset misappropriation were False Rumor Lies, and she did not think 
that being black or from Atlanta should disqualify anyone from being Crackerville Chief of 
Police. 

As to having used a reprimand rather than termination for discipline, and as to having used 
NAACP influence to get his  job, it was the word of The Chief ( and the Supervisor in the 
reprimand matter ) against an Anonymous Pamphlet full of False Rumor Lies. 

The Consensus Three insisted that the word of The Chief was questionable, but the Single Mom 
thought that it should stand against an Anonymous Pamphlet full of Lies. 
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LIFE - 7 - Puppet Inquisitor

Being unable to convince the Single Mom to go along with Lynching The Chief  by Rumor, the 
Consensus Three called for an investigation by an Outside Investigator to report to the City 
Council on the charges of the Anonymous Pamphlet. 

The Consensus Three picked an Outside Investigator who was in fact an Inside-Their-Pocket 
Puppet. The Puppet Investigator became the Puppet Inquisitor, ignoring clear statements by The 
Chief and The Supervisor and accepting ( unless prevented by irrefutable facts such as auto 
purchase records and Drug Seizure records ) the Anonymous Lies as Gospel Truth. 

At closed City Council meetings, the Single Mom objected to the Puppet Inquisitor’s insertions 
of opinions rather than facts  into his report, but the Puppet Inquisitor had the support of the 
Consensus Three, and ignored the Single Mom. 
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LIFE - 8 - Not in the Family

When it was clear that the Puppet Inquisitor was acting as a Prosecutor instead of an Investigator, 
The Chief asked Fat Man to represent him. 

When the Fat Man, as The Chief’s lawyer, tried to discuss the matter with some of the Consensus 
Three, they told the Fat Man: 

! “The City of Crackerville is a family, and 
 you are not a member. 
 
 You cannot be there when we grill The Chief, and 
 you cannot attend City Council meetings where we discuss  the investigation with the 
 Puppet Inquisitor.” 
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LIFE - 9 - Retired Rector

The Single Mom’s independence worried the Consensus Three, so they decided to concentrate 
their efforts on the Retired Rector. 

Since the Retired Rector was proud of his pro-civil rights image, the Consensus Three did not 
directly say that The Chief should go because he was black and from Atlanta. 

However, the Retired Rector did not like The Chief. It was a fundamental difference: 

 The Retired Rector thought that local Crackerville  businesses should be preferred when 
bids went out from  any City of Crackerville department, such as when the Police Department 
took bids for carpeting etc. 

 The Chief thought that his job was to professionalize the Crackerville Police Department, 
and get away from a goodol-boy buddy system, so The Chief thought that local Crackerville 
businesses should not get any preferred treatment with respect to the bidding process. 

That fundamental difference, and the dislike of The Chief that it produced in the Retired Rector, 
gave The Consensus Three an opening to seduce the Retired Rector by using a disingenuous 
passive-aggressive approach, saying that, of course The Chief should not go because of being 
black or from Atlanta, but that the climate of the community in general, and of the Police 
Department in particular, was such that The Chief would be ineffective as a leader. 
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When The Chief heard of that line of attack against him, he put it to the City Council: 

 The primary reason for the adverse climate of the community and the Police Department 
 is the widespread circulation of the Lies of the Anonymous Pamphlet and the failure of 
 the City Council to denounce the Lies, and

 the failure of the City Council to speak out against the Anonymous Lies, if it continues, 
 will probably eventually make it impossible for The Chief to effectively lead the 
 Crackerville Police Department, 

 so The Chief requests the City Council to pass a resolution denouncing the Anonymous 
 Lies. 

If the Crackerville City Council were to pass such a resolution, then The Chief would have a fair 
chance to lead the Police Department and continue his reforms, including cracking down on drug 
dealers. 

The Consensus Three themselves had enough votes ( three out of six ) to keep such a resolution 
from passing directly, but a tie vote would throw the resolution decision to the Mayor, a bank 
officer in a local branch of a large national-scale bank. 

They were afraid that the Mayor might be fair-minded because of what happened soon after he 
took office and noticed a photograph that had long been traditionally hanging in the room in 
Crackerville City Hall where the City Council held its private Family meetings, such as those 
from which the Fat Man had been excluded. 
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At first glance, the photograph seemed to be of a happy cheering crowd in downtown 
Crackerville, and indeed it was. However, when the Mayor looked closely, he saw that the happy 
cheering crowd was looking up at the hanged corpse of a Lynched black man ( not the Lynching 
of the black Hanged Man, but a previous Crackerville Lynching, about the time of World War I ). 
The Mayor was embarrassed and horrified and took the photograph down. Therefore the 
Consensus Three did not trust the Mayor to side with them in Lynching The Chief using 
Anonymous Lies, so they decided to put a lot of pressure on the Retired Rector to defeat the 
resolution directly, 4 to 2. 

The Consensus Three seduced the Retired Rector by:  

 de-emphasizing the black man from Atlanta aspect of the situation and playing to the 
 Retired Rector’s dislike of The Chief’s failure to give peference to local businesses; and

 telling the Rector that the only sure way to get rid of the controversial atmosphere in 
 Crackerville and its Police Department was to get rid of The Chief ( that is, by ignoring 
 the possibility that The Chief could succeed if he were to be backed by a City Council 
 resolution denouncing the Anonymous Lies ); and

 by appealing to the Retired Rector’s status as a Member of the Family of Crackerville’s 
 Elite. 
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LIFE - 10 - Orderly Lynching by High Class People

When the black Hanged Man was caught and charged with murder of white Big Boss, his lawers, 
three from Atlanta and the Honest Lawyer, moved for a change of venue to Atlanta, but the Judge 
refused. The Defense Lawyers appealed. The Judge ordered that the Hanged Man was to be held 
in the Crackerville jail. 

That night, while the Crackerville Sheriff was pretending to be asleep, a Lynch Mob found the 
jail open and took the Hanged Man to the Fair Grounds. 

The next day, a white citizen of Crackerville told the Honest Lawyer: 

“Your appeal is a-hanging from a Fair Grounds light-pole.”

The Judge declared that he was proud that the Lynch Mob was Orderly and made up of High 
Class People. 

The County Commissioner blamed the Lynching on the Atlanta Lawyers, saying that their 
change of venue motion and appeal so incensed the people of Crackerville that the Lynching met 
with Unanimous Approval. 
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Most of the white folks of Crackerville had formed a Consensus opinion: 

 The Atlanta Lawyers defending him were interfering with a quick conviction and 
 electrocution, making the Lynching necessary to teach black folks to stay in their place. 
 To make sure that the black folks got the message, picture postcards of the hanging would 
 be distributed around Crackerville and other towns in the area. 

Now in the 21st century the Crackerville Consensus was that The Chief - being a black man from 
Atlanta - should be also be Lynched, but this time with Rumors instead of Ropes. 
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LIFE - 11 - Lynching The Chief with Rumors 

Successful seduction of the Retired Rector by the Consensus Three would effectively be a 
Lynching of The Chief by the High Class People of  Crackerville by Rumors - the Lies of the 
Anonymous Pamphlet - instead of Ropes. 

As Episcopal Rector of Crackerville, the Retired Rector had formed close social friendship ties 
with the rich white folks who considered themselves to be Crackerville’s Elite. He so highly 
valued being such a Member of the Family of Crackerville’s Elite that he convinced himself that:  

 his dislike of The Chief was not based on race, it was only a matter of what is good for 
 Crackerville, and

 what was good for Crackerville was Peace and Quiet and a smoothly running City and 
 Police Department with no  controversy, and

 quickly getting rid of The Chief was the best way to get peace and quiet, 

so the Retired Rector convinced himself that Lynching The Chief was Good for Crackerville. 

The Retired Rector joined the Consensus Three. 
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The Chief was forced to resign with a year’s pay as severance. 

The Crackerville Police Department went back to its old ways, 

undoing the reforms put in by The Chief. 

The Consensus Three and the Retired Rector got their Peace and Quiet in Crackerville: 

 the Peace and Quiet of the aftermath of a Lynching. 

The Lynch Victims included Truth and Justice.
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LIFE - 12 - You have GOT to Change your Will

An Anonymous Message from a disposable cell-phone to Fat Man’s voice-mail:

 “You have GOT to change your will. 

 You know the Church will NEVER get bank financing for  expansion. 

 Leaving your house and lot to the Church is Futile.” 

Post-World War II Crackerville was on the way between Florida and the MidWest, so a Roman 
Catholic Church was built on a Main Street through town, at the corner with a Side Street, for 
travelers’ Mass. 

Affluent white folks lived in the houses that fronted on that stretch of Main Street. 

Behind the Main Street frontage houses on the side opposite the Church, for several blocks, lived 
a neighborhood of affluent white folks. 

Behind the Main Street frontage houses on the same side as the Church, for several blocks, lived 
a neighborhood of black folks. 
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Therefore, the Church was like a bridge between an affluent neighborhood and a black 
neighborhood. 

Even though, as a Roman Catholic Church, the Church congregation was predominantly white, it 
was resented by some of Crackerville’s affluent white folks, even to the point that some white 
non-Catholic churches preached that it was a heinous sin to call a Catholic Priest “Father”. 

It is true that the Roman Catholic Church had a less-than-perfect history, some elements of it 
having attempted to suppress works of people such as Ramon Llull, Galileo, and Giordano 
Bruno, but it also had a history of doing some extraordinarily good works. In the  Crackerville 
area during the decade following World War II, if a black man were dying of cancer, none of the 
established white hospitals or hospices would accept him. However, a Roman Catholic hospice 
would take him in, no matter what his religion or race might be.

As decades passed, more and more Roman Catholics lived around Crackerville, and they built a 
new larger church, selling the original traveler’s Church. 

The Church was bought by a black congregation. 

It was the first black presence fronting on that part of Main Street. 
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LIFE - 13 - Black Pastor from Atlanta

As the 21st century began, The Pastor of The Church was a black man from Atlanta. 

The Pastor had not always been a preacher. As a microbiologist, he worked for a pharmaceutical 
company testing drugs for FDA approval. When a company MBA manager ordered him to omit 
some tests, he knew that the company knew that the results of those tests would have shown the 
drug being tested to be unsafe. Faced with a crisis of conscience - suppress knowledge of 
dangers of the drug, or lose his job - he prayed with his pastor, who told him that his conscience 
was too strong for him to help the company make money at the expense of lives, and that such a 
strong conscience was really a calling of him to the ministry. After apprentice work in Atlanta, 
The Pastor was called to The Church in Crackerville. 

Under The Pastor, The Church had grown to about 300 members, and parking on the Side Street 
was blocking a fire plug near a house across the Side Street. 
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LIFE - 14 - Turning Buckhead into Bankhead

Fat Man owned the house across Side Street from The Church. He wanted to alleviate the 
parking problem and keep the fire plug clear, so he suggested to The Pastor that some of his yard 
near Side Street might be used for parking. 

Shortly thereafter, The Chief told The Pastor that Church parking on Side Street should be 
eliminated because it was blocking a fire plug. The Pastor agreed, and with the Fat Man went to 
Crackerville City Hall to find out how part of the Fat Man’s yard might be used to alleviate the 
Side Street parking problem. Fat Man got a permit from the City of Crackerville, and paved 
some additional driveway area and agreed for Church parking without blocking the fire plug. 

As proof of the principle No Good Deed Goes Unpunished, 

Fat Man received complaints from some white folks of Crackerville that by helping The Church 
he was 

 Turning Buckhead into Bankhead 

( note for out-of-towners - Buckhead is an affluent mostly white neighborhood of Atlanta, while 
Bankhead is a poor mostly black neighborhood of Atlanta. )

The first such complaint came on a Saturday night when Fat Man was at home, just after the 
driveway paving had started. 
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A City of Crackerville employee telephoned Fat Man, accused him of Turning Buckhead into 
Bankhead, and told him that he could not use his driveway for parking because the City of 
Crackerville had an Ordinance prohibiting parking in front yards. When Fat Man replied that his 
driveway was on his side yard, the Crackerville employee said that since Fat Man’s house was on 
a corner lot it had two front yards, and that “we use that Ordinance to keep them Hispanics in 
line”. 

Those complaints marked the first time that Fat Man began to realize the level of bitter 
opposition by Crackerville Consensus white folks to a predominantly black Church being 
situated like a bridge between an affluent white neighborhood and a black neighborhood : 

 The Crackerville Consensus had not changed so much from the Crackerville Consensus 
 attitude toward the 20th century Lynching of the black Hanged Man. 

Even though Fat Man knew how bad things were back then, somehow he had been in denial that 
things could still be so bad. Maybe that denial was facilitated by Fat Man’s devotion of most of 
his spare time to trying to understand Nature through Science using the language of 
Mathematics, and 

trying to understand the history of human societies and religions and how they were all 
interrelated with each other. 

By focussing on such bright things, he looked away from dark facets of human nature such as 
racist Lynching and the stuff of the novels of Andrew Vachss ( see http://www.vachss.com ).  
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LIFE - 15 - Zoning Board

While Anonymous Rumors were being circulated against The Chief, and the Fat Man was 
extending his driveway, 

the Church was growing, so The Pastor applied to the Crackerville Zoning Board for the Church 
to expand its buildings. 

After discussing plans with the staff at Crackerville City Hall, The Pastor and members of The 
Church went to the Zoning Board meeting. Since the City of Crackerville had granted Fat Man’s 
permit for driveway extension, The Pastor and the members of The Church expected quick 
approval of their expansion plans. What happened was shocking: 

ALL of the people living in the Affluent White Area that fronted on Main Street near the Church 
and behind Main Street on the side opposite the Church ( except for 3 households: those of Fat 
Man, another honest lawyer, and a 4077 MASH doctor ) had signed a petition Objecting to 
expansion of the Church, but the White Racist Objectors had kept the petition of Objection secret 
from The Pastor and Church members; 

The White Racist Objectors who spoke at the Zoning Board Meeting represented themselves as a 
Neighborhood Organization and complained that it had not been consulted by The Pastor or 
Church members, even though in fact no such organization existed and no effort had been made 
by the White Racists to discuss expansion plans  with The Pastor or Church members; 
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The  Crackerville Zoning Board, unanimously ( even including its token black member ) backed 
the White Racists and loudly criticized The Pastor and members of The Church members for not 
having consulted the non-existent Neighborhood Organization. 

Having been blind-sided by the White Racist Objectors, The Pastor and Church members were 
unprepared to respond, and asked for some time to consider the Objections. 

At least the  Zoning Board did grant some time, but the blind-side attack was further evidence 
that:

 The Crackerville Consensus had not changed so much from the Crackerville Consensus 
 attitude toward the 20th century Lynching of the black Hanged Man. 

In fact, the opposition to The Pastor and The Church of the token black on the Zoning Board 
seemed a lot like what happened during the Lynching of the black Hanged Man: 

 Many of the so-called Leaders of the Crackerville Black Community would not take a 
 stand against the Lynching because they were afraid of the Consensus of the white folks 
 of Crackerville. 

All this made clear that the Crackerville Consensus White Racists were passionately opposed to 
a multiracial, heavily black, Church being situated like a bridge between an affluent white 
neighborhood and a black neighborhood. 
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To fight back, The Church and The Pastor: 

 presented a petition of a similar number of neighbors andfriends of The Church 
 ( multiracial, but mostly black ) in support of expansion of The Church; and 

 showed the Zoning Board that the Federal Religious Land Use ... Act prohibited treating 
 The Church differently from  any other church in Crackerville, and that other churches in 
 Crackerville had done or were doing the similar things to what The Church would do by 
 expansion; and 

 brought in the NAACP to show that, if the Crackerville Zoning Board attempted to Lynch 
 The Church by voting to prohibit its expansion, the NAACP would demonstrate to the 
 nation and the world the true nature of Crackerville. 

Confronted with and equally numerous petition, and clear Federal Law, and the possibility of 
unfavorable national and world-wide notoriety, the Crackerville Zoning Board unanimously 
voted to grant The Church permission for expansion. 

So, if anyone tells you the NAACP is obsolete in today’s 21st century USA, please correct them 
by telling them the story of The Church and the Crackerville Zoning Board. 
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LIFE - 16 - Lynching The Church - Redlining instead of Ropes

The Zoning Board vote was only one obstacle thrown up against the Church by the White Racist 
Consensus of Crackerville. 

The Church could not be expanded without access to financing, and the White Racists were well 
connected in the banking community. 

The Pastor went to a Crackerville branch of a Big Atlanta Bank, presented expansion plans, 
financial data, and membership growth projections. The Big Atlanta Bank Crackerville branch 
managers told The Pastor that they would study the plans, data, and growth projections, and get 
back to him about what they could do with respect to financing. 

After several months of waiting to hear, but not hearing, from the Big Atlanta Bank Crackerville 
branch managers, The Pastor contacted managers from the Atlanta office of the Big Atlanta 
Bank. 

The Pastor was shocked to be told that his plans, data, and growth projections might well justify 
financing the expansion, but the Atlanta managers would have a hard time getting final approval 
of Big Atlanta Bank expansion financing because it had already been rejected by the 
Crackerville Branch Managers. 
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Since The Pastor had never even made an application for a loan from the Crackerville Branch of 
Big Atlanta Bank, it was clear that the White Racist Consensus of Crackerville was using its 
influence to block any bank financing of Church expansion by using Racial Redlining. 

The Pastor and The Church were being Lynched by Redlining instead of Ropes. 
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BuyOut ???

When Big Atlanta Bank was caught red-handed trying to red-line The Church against getting 
financing for expansion, it had two choices: 
 
 1 - Continue to fight against The Church getting financing,  thus causing The Church to 
 sue Big Atlanta Bank for red-lining and punitive damages which might well amount to 
 over $5 million, not to mention adverse publicity about Big Atlanta Bank racial bias; 

 2 - Loan The Church a bit over $2 million for expansion. 

For home-office executives of the national headquarters of Big Atlanta Bank, the choice was a 
no-brainer: 

Even if The Church never repaid the loan, it was a lot less expensive to make the loan than to 
risk punitive damages and nation-wide adverse publicity. 

In fact, just making the loan would give Big Atlanta Bank favorable national publicity worth a 
good bit more than the loan itself. 

When the White Racist Crackerville Consensus had set up the phone call telling the Fat Man that 
he had to change his will, they were thinking that their use of local Crackerville branch Big 
Atlanta Bank people to red-line The Church against getting financing for expansion was 
successful. 
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The Fat Man knew that the home-office executives of the national headquarters of Big Atlanta 
Bank would most likely overrule the local Crackerville red-liners, 
and 
that when the White Racist Crackerville Consensus would realize that their attempts to use local 
Big Atlanta Bank Crackerville branch people to red-line The Church against getting financing for 
expansion had backfired, 
so 
Fat Man contacted a Trusted Realtor who had connections with the White Racist Crackerville 
Consensus with a proposition by which the White Racist Crackerville Consensus might eradicate 
any black presence on Main Street in the Neighborhood of The Church: 

 1 - the White Racist Crackerville Consensus would have to  make an offer, on the order of 
 tens of millions of dollars; 

 2 - the Trusted Realtor should get a good commission, to be paid by the Whirte Racist 
 Crackerville Consensus, with any offer amount to be net, not including any such 
 commission; 

 3 - if the offer were enough to interest the Fat Man, he would discuss with The Church 
 the possibility that the White RacistCrackerville Consensus would buy The Church 
 ( about 3 acres ) and the residence of the Fat Man (about 4 acres ), with The Church and 
 Fat Man deciding among themselves how to divide the offered money; 

 4 - both Fat Man and The Church would have to agree, and  neither were certain whether 
 or not they would agree, but  Fat Man would, if the amount offered were large enough to 
 interest him, discuss the matter with The Church and let the Trusted Realtor know their 
 response. 

When the Trusted Realtor told the White Racist Crackerville Consensus people about the Fat 
Man’s proposition, they formed a Committee with Big Boss’s grandson as Spokesman. 
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The Spokesman resided on the white side of the Main Street Neighborhood, and was active in 
opposing any black presence on Main Street, but the Spokesman did not have the kind of money 
that would be needed to make an offer. 

JR had more than enough money, lived on Main Street in the Neighborhood, and was a charter 
member of the White Racist Crackerville Consensus. 

When JR agreed to be on The Committee, it became serious. 
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JR

In the 1980s USA TV show “Dallas”, JR was a Texas Oil man. 

To get Oil, you had to drill deep holes. 
To drill deep holes, you needed Mud to lubricate the drill bit. 
For the Mud to sink deep down to the drill bit in the bottom of the hole, the Mud had to be 
heavy-dense. The heaviest-densest material for Mud was Barytes ( named for the Greek word 
“barus” meaning heavy ). 

Before World War I, all the Barytes in the world came from German mines in South America. 
During World War I, the USA was cut off from German Barytes, so the USA had to find other 
sources or lose its Oil industry. 

Barytes was found in Crackerville, so Crackerville’s JR came from Texas, married into a family 
owning big Barytes deposits, develped them skillfully, and became the leading businessman in 
Crackerville. 

At the same time of World War I, a Bad Black Man had broken into the home of a white woman 
whose husband was away and attacked the white woman. She tried to defend herself, shooting 
the Bad Black Man in his wrist with her revolver, but he overpowered her. He was arrested 
shortly thereafter, with his wrist bleeding and in possession of the revolver. A lynch mob took 
him from jail and hanged him in the Crackerville Town Square, shooting and mutilating the 
body. The Happy Lynch Mob cheered its success in setting an example of punishing an 
obviously guilty Bad Black Man, and pictures of the celebration were widely circulated. 
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Around the time of World War II, JR lived in a big house on Main Street. When a man that JR 
did not think was his social equal bought a lot to build a house on Main Street in JR’s 
neighborhood, JR tried to block construction of the house. However, the man put it to JR: 

 “Either let me build my house or I will put a Nigger Motel  on the lot.” 

JR had adopted the Crackerville attitude toward black people, justified by the case of the Bad 
Black Man, so JR allowed the man to build his house on Main Street. The worst thing that could 
happen to his neighborhood would be blacks from out-of-town who had not learned to stay in 
their place in Crackerville. 

A few years later, a lot on Main Street near JR’s house was sold to the Roman Catholic Church, 
and The Church was built on Main Street. 
Although JR was the richest man in Crackerville and could easily have outbid the Roman 
Catholics for the lot, he allowed The Church to be built on its Main Street lot. 

A bit later, TV sets became so popular that every home in the USA had at least one. Those early 
black-and-white TV sets had heavy glass picture tubes. 
A major ingredient of the heavy glass picture tubes was Barytes, in the form of a Barium 
Chemical. JR became a major producer of the Barium Chemical used in TV picture tubes, and 
his fortune and influence increased many-fold. 
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When color came to TV, the color picture tubes used Strontium instead of Barium. Since the 
Crackerville Baryrtes was a Barium ore, not Strontium, JR had to find deposits of Celestite 
Strontium ore. He found them in Mexico and in China, and became an advocate of international 
trade, setting up mines in Mexico to supply his Crackerville Chemical plant with Celestite to 
make Strontium Chemical for color TV picture tubes. 

The Chinese flattered JR, saying that they were amazed to know that their Celestite ore could be 
made into something so useful as Celestite Chemical, and they would be honored if JR would 
allow them to visit his Crackerville Chemical Plant and pay homage to it. 
JR fell for the flattery, and a delegation of Chinese came to honor the plant ( and photograph 
every part of it in detail ). 

A few years later, JR was surprised to find out that China had built its own Chemical Plants. 
Since the Chinese Chemical Plants had first call on the Chinese Celestite ore and were staffed by 
Free Slave Labor, the Crackerville Chemical Plant went broke and closed. JR himself had made 
so much money, and had so much real estate from his mining, that he remained prominent in 
Crackerville, but he never got over being defeated in business by China. 

Maybe JR was distracted by his losing battle with China, but JR did not take any action when, 
near the end of the 20th century, the Roman Catholics built a new church away from Main Street, 
and put The Church up for sale. When a black congregation bid on The Church, JR did not bid 
against them, and a black congregation bought The Church on Main Street. 
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To the extent that he thought about it at all, JR saw the black congregation as a small group of 
Crackerville blacks, and the Crackerville blacks were uniformly subservient, having learned the 
lessons of the World War I lynching of the Bad Black Man and the later lynching of the black 
Hanged Man.  

It was the 21st century when JR began to worry about his Main Street neighborhood. 

The Church had a new Pastor, a black man from out-of-town, and 
the Yankee City Manager of Crackerville had not only hired The Chief, 
also a black man from out-of-town, 
but also had ordered The Chief to change the Crackerville Police Department 
from a good-old-boy department ( subservient to JR and the elite Crackerville Consensus ) 
to a department run according to modern standards of police procedure. 

Even worse, under The Pastor from Atlanta, The Church began to grow 
and become a dynamic black presence in JR’s Main Street Neighborhood. 
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BuyOut !!!

The Committee had to make two decisions: 

 1 - Was it really worth millions of dollars to rid the Main Street Neighborhood of the 
 black presence ( The Church and the Fat Man ) ? 

Clearly, in their White Racist eyes, the answer to that was YES !

 2 - What would they do with the property ? 

They could put McMansions on it and get back some, 
but by no means all, of their Investment in Prejudice, 
but 
there were some on The Committee who saw an opportunity to recover all of the Investment, 
and maybe even make a profit. One such Committee Member was The Trader. 
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The Trader

Ever since he was in the first grade, The Trader had made profits trading. Over the years, he had 
accumulated almost as much money as JR. He hated to lose money on any deal, and was smart 
and patient in turning a profit on any property of any kind. 

When The Trader looked at the Main Street Neighborhood of The Property ( about 7 acres ) that 
would come from The Church and the Fat Man, he saw a Mixed-Use Shopping/Office/
Residential Commercial Center. 

Since JR, The Trader, and other members of The Committee were the controlling powers behind 
the Consensus government of the City of Crackerville, The Committee would have no problem 
getting any rezoning needed for such a Commercial Center. 

A Commercial Center would commercialize the Main Street Neighborhood and ( except from a 
Racist point of view ) change it even more radically than would expansion of The Church, 
but that did not bother The Trader, whose primary interest was making a profit on every trade. 

Some other members of The Committee were at first afraid of commercialization. Many of them 
had refused to admit that White Racism was the basis of their opposition to the blackness of The 
Church, telling themselves that they were only interested in protecting the Property Values of 
their homes, and they worried about what might be the effect of commercialization. 
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The Trader realized how dumb these people were. After all, while the size of the multiracial, 
mostly black, congregation of The Church had doubled from about 150 to about 300, the sale 
prices of homes in the White Racist side of the Main Street Neighborhood also had doubled, 
from around $300,000 to around $600,000. So it was obvious that expanding the blackness of 
The Church did not hurt Property Values of houses in the White Racist Neighborhood, and that 
when they spoke about protecting Property Values they were either speaking White Racist Code 
Words or just showing their ignorance and stupidity. 

The Trader was as smart as they were dumb, so he had no problem convincing them that 
commercialization would actually help protect, and even increase, Property Values, by telling 
them: 

Atlanta’s upscale Buckhead had Mixed-Use Shopping/Office/Residential Commercial Centers, 
so it must be all right for Crackerville’s Main Street Neighborhood to have one, 
and 
the Crackerville Main Street Neighborhood would be even better than Atlanta’s Buckhead, 
since the Crackerville Commercial Center would not only be like Buckhead’s Commercial 
Centers, but it would also be a barrier against black presence, 
like a Dam protecting their Pure White Valley against a Flood of Blackness.  
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FIN ???

I would like to write an ending to the LIFE section of this book by telling you how the BuyOut 
proposition turned out, and 

what happened to The Property, the Main Street Neighborhood, The Church, The Pastor, The 
Chief, and the Fat Man, 

but the ending lies in the Future, so this Story ends in suspense. 

To quote from Watchmen, by Alan Moore and Dave Gibbons: 

 Adrian: 

 “... I did the right thing, didn’t I? It all worked out in the end.” 

 Doc Manhattan: 

 “ “In the end?” ... Nothing ends, Adrian, Nothing ever ends.”

However: 

The Future comes from the Present ...

... which is a product of the Past. 

So:
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the Present

According to a March 2009 OCC Quarterly Report "... NOTIONAL AMOUNT OF 
DERIVATIVE CONTRACTS ... MARCH 31, 2009, $ MILLIONS

RANK                Holding Company              ASSETS                  DERIVATIVES
1                    J P MORGAN CHASE           $2,079,188                 $81,108,352
2                     BANK OF AMERICA            2,323,415                   77,874,726
3                      GOLDMAN SACHS                925,987                   47,749,124
4                     MORGAN STANLEY               626,023                   39,125,255
5                          CITIGROUP                      1,822,578                    31,715,734            ..."

Note that if the derivatives go bad (as they are almost certain to do, given the ongoing economic 
collapse), there is no way that any of the Big Five Banks that control the USA government have 
enough assets to cover, as their 
total assets are only about $7.8 trillion against about $277.6 trillion Derivative Exposure.

1 - The USA Treasury/Fed (owned by the Big 5) prints up and delivers to the Big 5 whatever 
money they need to keep their Ponzi Scheme running for them and their Casino Club members  
thus guaranteeing 25% returns to all the influential Casino Club players. 

In 2008 that (called Quantitative Easing I) was around $2 trillion. 
In 2010 QEII was around $4 trillion. 

2 - The Casino's guaranteed 25% return is soaking up all investment capital into leaving none for 
productive investments that create real jobs for real people, so small banks that provide small 
loans in small towns (like Crackerville) are being closed by the USA government that gives 
trillions of QE money to the Big 5 and the influential Casino Club, but nothing to the small 
banks or people not influential enough to be allowed into the Casino Club.   

3 - The prospect of a succession of rounds of QE dollar-printing, each double the size of the 
previous, destabilizes the Global Financial System, destroys the value of the dollar, and leads to 
a New Global Financial Order led by China along with Russia, Brazil, the European Union.

How did the Present get into such a state? 
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1945 - The USA won World War II, held over 20 million tons of Gold, and saw its dollar become 
the reserve currency of the world. 
1954 - Kevin Lynch writes “... In a city of what size can we produce most efficiently, best 
facilitate cultural development, live the most satisfying lives? ... 350,000 ... may be near ... the 
optimum city size for modern society ...”. 
1960s - Corporate Social Contract required equity among: Stockholders; Management; 
Employees; Suppliers; and Customers. 
1968 - Title IV of the HUD Act started a USA government New-Town program ... Bobby 
Kennedy was killed ... 
1969 - Nixon became president.  
1973 - Nixon took the USA off the Gold standard so that the rest of 

(graph from Broke by Glenn Beck (Mercury Radio Arts 2010))

the world could no longer draw down USA Gold reserves.
 
From Nixon on, the USA could print dollars (as paper or electronic currency) at will, and the 
Financial Sector dominated the USA economy, revising the Corporate Social Contract to require 
only maximizing corporate profit. 

The New-Town program was killed.
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1994 - “... Long-Term Capital Management ... was founded ... LTCM’s board of directors 
included Myron S. Scholes and Robert C. Merton, who shared the 1997 Nobel Memorial Prize in 
Economic Sciences for a “new method to determine the  value of derivatives” ... [ LTCM had ]... 
annualized return of over 21% (after fees) in its first year, 43% in the second year and 41% in the 
third year ...”. (Wikipedia) 

1998 - 29 July - Vladimir Putin became Russian Federal Security Service (FSB) Chief. 
“... On 17 August 1998 ... Russia ... devalued the ruble, defaulted on domestic debt, 
and declared a moratorium on payment to foreign creditors ...” (Wikipedia) 
“... LTCM ... lost $4.6 billion in less than four months following the 1997 Asian financial crisis 
and 1998 Russian financial crisis requiring ... a $3.6 billion recapitalization (bailout) under the 
supervision of the Federal Reserve ...”. (Wikipedia) 

1999 - USA/NATO attack on Kosovo/Balkans is MILITARY VICTORY giving USA/NATO 
great influence from Kosovo and Serbia through Bulgaria, Romania, Moldavia, and Ukraine 

to Azerbaijan and Caspian Sea (thought to contain 200 billion barrels of oil), Georgia, Kirghizia, 
Uzbekistan and Central Asia to the back door of China. 

2000 - “... world oil prices rapidly rose ... Russia ran a large trade surplus in 1999 and 2000 ... 
Russia’s economy ...[ being not ]... dependent on a banking system ... bounced back ... 
LTCM ... liquidat[ed] and dissolv[ed] in early 2000 ...”.  (Wikipedia) 

2003 - Caspian Sea exploration shows only 20 billion barrels of oil, not the expected 200 bbl, 
so the big oil prize up for grabs is Iraq’s 100 bbl. 
USA invades Iraq so that Iraqi oil will be traded in Dollars, not Euros. In the Davos World 
Economic Forum USA speakers said “... We need to attack Iraq ... preemptively, as part of a 
global war. Iraq is just one piece of a campaign that will last years, taking out states, cleansing 
the planet. ...”.
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2004 - CIA Orange Revolution in Ukraine installs CIA puppets Yushenko and Tymoshenko, but 
they lost 2010 election to pro-Russian Yanukovich.

2008 - USA Big 5 Bank financial crisis: the Credit Default Swap problem had grown to $55 
trillion in October 2008 and the total value of Derivatives had grown to $531 trillion.
Overvalued mortgages triggered a collapse of the Credit Default Swap asset-money Bubble.      
To cover those losses and to protect the total Derivatives market from collapse
the Fed and Treasury began Quantitative Easing = printing trillions of Dollars a year and giving 
it to the Big 5 Banks and their friends by buying their losing Derivative bets. This has enabled 
the Finance Capitalism Derivatives market to continue and even grow but has done nothing to 
help any productive sector of the USA. David Stockman said:

“... by 2008 China, Australia, and Brazil 
had become the world’s new mining and manufacturing economy ...”

The unstable growth Derivatives from $106 trillion in 2002 to $531 trillion in 2008 causes 
China to propose (according to a Reuters 17 September 2008 article) that 

“... the world must consider building a financial order no longer dependent on [USA] ...”.

2009 - Swaminathan S. Anklesaria Alyarin 22 April 2009 economictimes.indiatimes.com said:
"... the financial sector is comprehensively bust. It needs to recognise the losses, writing off 
trillions. ... The market solution would be to force insolvent banks into bankruptcy, with 
shareholders and creditors taking a huge hit ... Many titans of Wall Street will disappear ... 
the Obama administration refuses to contemplate this obvious solution. ... 
In a market economy, well-managed companies should be rewarded with profits,
while mismanaged companies should go bust. This basic rule has been suspended almost entirely 
for the titans of Wall Street. ... Accounting norms have been tweaked to permit zombie banks to 
pretend they are alive and solvent. ... Wall Street has captured the White House,
so nothing will be done to imperil the politico-financial network that rules the US.  ...”.

Thus, the USA/Fed/Treasury 
followed the 1998 precedent of bailing out LTCM with Billions 

by bailing out the Big 5 Banks and their Derivatives Casino with Trillions 
allowing the Big 5 Bankers and their Casino Cronies to collect 25% returns 

guaranteed by USA/Fed/Treasury money-printing 
The guaranteed 25% returns of the Casino meant that the Casino would suck up all available 
capital so that no capital was available for investment in any Productive Industrial Enterprise 

involving any risk whatsoever. 

In the USA, Finance Capitalism had exterminated Industrial Capitalism 
but 

China had a balanced Finance/Industrial Capitalism.  
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What key policy decisions could be taken to get the USA out of its dysfunctional Present 
addiction to Finance Capitalism ? 

1 - Return to the full Corporate Social Contract requiring equity among ALL stakeholders: 
Stockholders; Management; Employees; Suppliers; and Customers. 

2 - Use the trillions of dollars printed by the USA, not to build up Big 5 Bank capital (if their 
Casino Ponzi Schemes collapse, let them go broke), but to build a USA New Prosperity by 
building New Towns (350,000 each) connected by high-speed rail using the trillions of dollars, 
with a mandate that ALL materials used MUST be produced in the USA (it might take 5 to 10 
years to build the necessary factories and nuclear power plants to produce the materials, but they 
too can be financed by the trillions of newly-printed dollars).

Since the source of funds for USA New Prosperity is money printed by the USA Treasury/Fed 
and distributed by USA federal contracts (NOT necessarily through the Big 5 Banks)  
there is no need to raise that money by taxes, 

3 - As to such things as health care and education, 
a simple elimination of the age limit would cover everybody by Medicare, 
and it could be funded by eliminating the cap on FICA tax and applying FICA to all types of 
income. 
That would probably produce enough revenue to provide free education through university and 
graduate school to all serious students, so that they don’t have huge debt burdens when they 
leave school. 

Other useful actions (such as decriminalization of drugs 
and as elimination of restrictions on the free flow of ideas) 
might be taken, but it may be good to start with the above 3. 

What happens if the USA does not take such policy decisions ? 

The USA will become a subordinate part of a New Global Order led by China. 
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SCIENCE of the UNIVERSE - PROLOGUE

A little less than 15 billion years ago, our Universe emerged from the Void. 

4 billion years ago, our Earth and Moon were orbiting our Sun. 

2 billion years ago, bacteria built a nuclear fission reactor in Africa. 

1939 - Lise Meitner ( a Jewish physicist who had left Berlin for Sweden to escape Hitler’s 
persecution ) was the first Human to discover how the Uranium Fission Chain Reaction Process 
worked. 

1945 - the USA dropped Nuclear Fission Bombs named “Little Boy” ( a Uranium bomb ) and 
“Fat Man” ( a Plutonium bomb ) that ended the Japanese part of World War II. 

1952 - A Little Boy watched trucks of limonite iron ore waiting on a railroad loading ramp for a 
train. The Crackerville stationmaster told the trucks to go away, as no train was scheduled to 
arrive any time soon. To his surprise, the tracks were cleared. A Military Train pulled up to the 
loading ramp. The limonite was loaded. As it left, the stationmaster and all those present were 
told that the train was never there, and anyone speaking about would be violating national 
security. The Train That Never Was went on the the Pacific Coast from which the limonite was 
shipped to Enewetak where the USA detonated the first Fusion H-bomb.  The experiments at 
Enewetak included testing materials for shielding. One material combined both heavy nuclei (Fe) 
and neutron-absorbing hydrogen (H) - the Crackerville limonite (Fe2O3+H2O) that had been 
shipped to Enewetak from the Pacific Coast terminus of the Train That Never Was. 

Little Boy was fascinated by Nuclear Physics and how Science interacts with Human History . 
Even after he grew up to be Fat Man, the lawyer, 

he spent his spare time studying Physics and History. 
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SCIENCE of the UNIVERSE -

Unified Theory of Everything

Science was based on understanding Nature. Nature was not always aligned with the Consensus 
of Human Institutions. Throughout History, conflicts arose. Often the Human Institutions would 
succeed in the Short Term in enforcing their Consensus, but Nature is patient and plays a Long 
Term game. 

In the 14th century Dominican Inquisitors had Ramon Llull condemned as a heretic for 
advocating the unity of human religions, using 16x16 Oracle patterns that came from Cushite 
Africa. 
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In the 17th century the Roman Inquisition burned Giordano Bruno at the stake and sentenced 
Galileo to house arrest for the rest of his life, all for the sake of the Inquisitorial Community’s 
enforcement of conformity to its Consensus. 

Rediscovery of the full significance of Ramon Llull’s Oracle-patterns did not happen until 

after 20th century science experiments progressed beyond Gravity, Electromagnetism, and early 
Quantum Mechanics, and 

after Lise Meitner discovered the Uranium Fission Chain Reaction Process that led to the Fission 
Bombs that ended the Japanese part of World War II. 

Over the next couple of decades, further experiments in nuclear and particle physics showed that 
everything other than Gravity could be described by 3 forces of a Standard Model: 

 Electromagnetism, with the symmetry of a circle, denoted by S1 = U(1)

 Weak Force with Higgs, with the symmetry of a 3-dimensional sphere, denoted by S3 = 
 = SU(2)

 Color Force, with symmetry related to a Star of David, denoted by SU(3)

In contrast to the advances in experimental results and construction of the Standard Model of 
physics, the social structure of the Physics Scientific Community evolved during the 20th 
century into a rigid Physics Consensus Community much like the Inquisitorial Consensus 
Community of a few hundred years ago. 

For example, in the USA physics community around the middle of the 20th century, J. Robert 
Oppenheimer enforced his dislike of the ideas of David Bohm by declaring, as head of the 
Princeton Institute for Advanced Study: 

 “... if we cannot disprove Bohm, then we must agree to ignore him ...” 

As the 20th century ended and the 21st century began, the Physics Consensus Community 
continued to enforce conformity to Consensus so strongly that Stanford physicist Burton Richter 
said:
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 “... scientists are imprisoned by golden bars of consensus ...”

The rigidly enforced Physics Consensus Community was so void of independent thought that the 
20th century ended without anyone seeing how Ramon Llull’s Oracle-patterns explained both 
Gravity and the Standard Model in a unified way, 

but in January 2008 the cover of the magazine of Science & Vie declared: 

 “Theorie du tout Enfin! 

 Un physicien ... chercheur hors norme ... aurait trouve la piece manquante”

The missing piece was a 248-dimensional structure known as E8. 

The beyond-the-norm physics researcher was a California-Hawaii Surfer Dude who realized that 
the structure of E8 could unify Gravity and the Standard Model in a way that satisfied Einstein’s 
Criterion for

 a structure “... based ... upon a faith in the simplicity ... of nature: there are no arbitrary 
 constants ... only rationally completely determined constants ... whose ... value 
 could ... not ... be changed without destr

oying the theory ...”. 

The Little Boy who in 1952 watched the Train That Never Was had grown up to be a Fat Man 
who spent his spare time studying science and the Oracle-patterns of Ramon Llull. 
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When Fat Man saw Surfer Dude’s E8 ideas, he realized that the 248 dimensions of E8 only 
needed 8 more to give the 256 = 16x16 of Ramon Llull’s Oracle-patterns,  

so that the African Cushite 16x16 Oracle-patterns, as interpreted by Ramon Llull, not only 
showed the unity of all human religions, but also showed the unity of Gravity and the Standard 
Model. 

To Surfer Dude and the Fat Man, the 240 root vectors of E8 formed a representation of El Aleph 
of Jorge Luis Borges. 

Further, using the 16x16 Oracle-pattern structure along with some non-Consensus ideas of 
people like Irving Segal, Meinhard Mayer, Armand Wyler, and David Bohm, Fat Man was even 
able to do the calculations that Richard Feynman had declared to be necessary when he said: 

 “... The whole purpose of physics is to find a number, with decimal points, etc! Otherwise 
 you haven’t done anything. ...”

 (The Appendix to this Story lists numbers calculated by Fat Man.)

Neither Surfer Dude ( “physicien ... chercheur hors norme” = “physics researcher beyond the 
norm” ) nor Fat Man ( lawyer working on physics in his spare time ) had made their discoveries 
while working within the Physics Consensus Community, 

which was mostly hostile to Surfer Dude’s discovery that E8 was “la Piece Manquante” = “the 
Missing Piece” of the Puzzle of Unification of Gravity and the Standard Model
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and 

to Fat Man’s realization that the Missing Piece E8 showed how Ramon Llull’s African Cushite 
16x16 Oracle-patterns explained the fundamental Unity of Gravity and the Standard Model. 

How hostile was the Physics Consensus Community? VERY! 

Years ago, while Fat Man was developing his physics model, the Cornell physics e-print arXiv 
blacklisted him so that he could not post his work and preserve it for posterity. Although Cornell 
made pretensions of being pro-civil-rights, under its skin Cornell was just another Crackerville. 

Cornell arXiv blacklisting hurt Fat Man’s feelings deeply, but even it was not as bad as what 
happened after Fat Man had compared his calculations with published results of experiments at 
Fermi National Laboratory ( Fermilab ) near Chicago, and seen that 6 events published in 1997 
were consistent with his calculations. 

By 2008, Fermilab had recorded so many more new events that, if the new events were made 
public, they would most likely either conclusively confirm Fat Man’s calculations or refute them. 

So, Fat Man asked a Fermilab physicist for access to data about the new events. Despite the fact 
that Fermilab was not a private corporation, but was a National Laboratory funded by United 
States taxpayers ( one of which was Fat Man ), 

Fermilab’s response was that Fermilab would keep the data about the new events secret from the 
public so long as Fermilab existed. 

The Physics Consensus Community was so afraid of the Truth that it buried the new events 
deeper than the Vatican had buried records of Inquisitions
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HISTORY of EVERYTHING - PROLOGUE

100,000 years ago, Humans were expanding from the African home-land of Cush to Eurasia and 
beyond. 

12,000 years ago, Cushites knew that the knowledge-patterns of 8 binary choices giving 2^8 = 
256 = 16x16 possibilities could act as an Oracle. 

From the African land of Cush, the 16x16 Oracle-patterns spread, so that by the 13th century 
parts of them were found in: 

 Judaism as the 248 positive Commandments plus the 365 negative Commandments given 
 to Moses during the 50 days from Egypt to Sinai; 

 India as the 240 parts of the first sukt of the Rig Veda; 

 Japan as the 128 possibilities of Shinto Futomani Divination;  

 China as the 64 possibilities of the I Ching; 

 Mediterranean Africa as the 16 possibilities of the Ilm al Raml.
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Near the end of the 13th century, 

Ramon Llull of Mallorca studied the 16 possibilities of the Ilm al Raml and realized that the 
16x16 Oracle-patterns of Cushite Africa showed the underlying unity of all human religions. 

However, the establishments of the various religions refused to accept Ramon Llull’s revelations, 
and his ideas were relegated to a few obscure publications, plus an effort to preserve some 
aspects of the 16x16 Oracle-patterns in the form of the 78 Tarot cards and the subset of 52 cards 
that remains popular into the 21st century.

In the 16th century Johannes Kepler found a correspondence between polytopes and planets 

which could be extended to include Uranus and Neptune.   
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HISTORY of EVERYTHING - 1 - Slaves and Indentured Servants

Unification of Gravity and the Standard Model was important to Fat Man, who as a Little Boy 
had watched the Train That Never Was, but the unity of all human religions through the African 
Cushite 16x16 Oracle-patterns meant even more to him. 

In late 18th century Virginia, an Indentured Servant woman of Clan McIntosh of Scotland fell in 
love with a co-worker Slave man from Africa. Since Indentured Servants from Scotland and 
Slaves from Africa worked alongside each other, there was a lot of Romantic and Cultural 
Interaction among them. The Cultural Interaction is still evident nowadays. For example, 
according to a 16 February 2005 Newhouse News Service article by Chuch McCutcheon:

 “... Jazz artist Willie Ruff ... a Yale University music professor ... is convinced that 
 "presenting the line" - the unaccompanied singing of psalms in Gaelic by Presbyterians of 
 the Scottish Hebrides - is the direct ancestor of "lining out," a hymnal singing style of 
 19th century slaves still practiced at ... black Southern churches ...”. 

The Romantic Interaction is obviously still evident in people with mixed genetic structure, such 
as the descendants of the Clan McIntosh Indentured Servant and the African Slave of late 18th 
century Virginia. One of their Grand-Daughters was light-colored and beautiful, so at age 16 she 
left Virginia to start a new life in central North Carolina, where she passed for white and married 
into the white community. She and her family continued to move South and West, into what was 
in the early 19th century the most racially unbiased part of North America: the Okefenokee 
Swamp and land to the West of it, then known as the Tallassee ( meaning “abandoned fields” ) 
Territory and now known as South Georgia and North Florida. Only after 1818 when Georgia 
reluctantly accepted the Northern part of the Tallassee Territory ( it had been called “a sterile and 
unprofitable land” ) and after 1822 when Florida became a territory of the United States, did 
racially biased laws begin to be enforced there, but by then the McIntosh Slave Grand-
Daughter’s family had passed into the white community, into which ( about 100 years later) Fat 
Man’s mother was born. 
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HISTORY of EVERYTHING - 2 - From Georgia to Laredo

The black Hanged Man’s widow was not alone in leaving Georgia for Texas. 

At the end of the USA Civil War, the Fat Man’s Great-Grand-Uncle left Georgia for Laredo to 
work for the Texas-Mexican Railroad and the Mexican National Railroad, so 

the Fat Man not only has African cousins connecting him with the heritage of the Cushite 16x16 
Oracle-patterns, 

but also Mexican cousins connecting him with the Spanish heritage of Ramon Llull. 

Therefore, Fat Man was doubly offended when a City of Crackerville employee tried to 
intimidate him from extending his driveway and letting The Church use it for parking, using a 
City of Crackerville Ordinance that 

 “we use to keep them Hispanics in line”. 
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HISTORY of EVERYTHING - 3 - China

If the Fat Man had Chinese cousins, he did not know it, but in the course of pursuing his study of 
physics, Fat Man met a physics graduate students from China and was much impressed by their 
abilities and willingness to do hard work. It seemed that they were following the pattern set by  
Deng Xiaoping, whose fundamental practical policy was: 

"It does not matter whether a Cat is Black or White, it only matters that it Catches Mice."

The death of China’s leaders with a Mandate of Heaven seems to be correlated with major 
comets. 

In 1976, the year of perihelion of Comet West, Mao Zedong and Zhou Enlai died. 

In 1997, the year of perihelion of Comet Hale-Bopp, Deng Xiaoping died. 
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China has become the dominant manufacturing power on Earth. 

Ever since the Industrial Revolution began in 18th century Britain, the dominant manufacturing 
power has also been politically dominant. 

First was the British Empire over which the Sun Never Set. 

After World War II the American Empire ruled the Earth. 

However, when greedy USA capitalist managers, during the Reagan, Bush I, Clinton, and Bush 
II administrations, decided to export manufacturing to China to take advantage of China’s Cheap 
Labor, using Cheap Global Transportation, the USA effectively abdicated World Leadership to 
China. 

The USA was acting like an ante-bellum Crackerville Plantation Master, with 

the Chinese Government as the Overseer of the Slaves doing the Labor. 

The Truth was that the USA Plantation Master did not really control the Chinese Overseer. 

It was the Chinese who had the real Power of Industry, and who were assuming the role of Ruler 
of the Earth. 
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HISTORY of  EVERYTHING - 4 - Future History

Past History shows we got to where we are. What about Future History?  

One person ( definitely not a Conformist to Consensus ) who tried to see History and its 
extension into the future was Terence McKenna. Matthew Watkins said “... Terence McKenna ... 
developed ... the Timewave theory ... which involved ... I Ching hexagrams [ a part of the 16x16 
Oracle-patterns ]...”. 

In a 1993 Omni interview Terence McKenna said “... The world is not a single, one-dimensional, 
forward-moving, causal ... thing, but some kind of interdimensional nexus. ... Something in an 
unseen dimension is acting as an attractor for our forward movement in understanding ... It’s 
what we have naively built our religions around ... We are at the breakpoint ... What lies ahead 
is ... 

[either] freedom and transcendence ... 

[or] scarcity, preservation of privilege, forced control of populations ...”. 

Terence McKenna died on 3 April 2000, but his Timewave description of History not only 
described Past History but also continued on to make Predictions up to the  date of the 
Singularity of December 2012 
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showing: 

 a peak when the Twin Towers of New York were destroyed on 911 of 2001 -  the City of  
 New York Comptroller estimated the replacement cost of $21.8 Billion - the USA failed 
 to rebuild them; 

 a second peak on November 2003 when the US military began to encounter real 
 resistance ( rockets shooting down helicopters ) in Iraq - although the cost of a decade in 
 Iraq might be $2 Trillion, the prize of Iraq’s 100 billion barrels of oil at $100 per barrel 
 would be $10 Trillion - even so, the USA failed to either get out of Iraq or put in enough 
 resources to conclusively defeat the resistance; 

 a third peak in 2005 when Katrina devastated New Orleans - estimates of Katrina damage 
 ranged up to $200 Billion -  like the Twin Towers of New York, the USA failed to rebuild 
 all the destroyed neighborhoods; 

 a fourth peak when, in the words of Nelson D. Schwartz and Julie Creswell writing in a 
 New York Times web  article dated 23 March 2008: “... in ... August [2007], we were in a 
 full-fledged credit crisis with C.E.O.’s of top banks running around like headless 
 chickens ...” - the magnitude of the crisis can be gauged by the $45 Trillion amount of the 
 Hedge Fund/Credit Default Swap smoke-and-mirrors shadow banking system assets, 
 based on only $7 Trillion total assets of the Mortgage Market, about half of the $14 
 Trillion M3 Money Supply ( which M3 is now in 2008 being increased at an 18 percent 
 per annum rate ) - If the Mortgage Market were to get government guarantees against 
 default, the entire $45 Trillion of Hedge Fund/Credit Default Swap assets would be 
 worthless, and that $45 Trillion ( much larger than the $10 Trillion prize of Iraqi Oil at 
 $100 per barrel ) would disappear from the world economy. 
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After the August 2007 peak, the Timewave shows a steady decline to a Singularity in December 
2012. The Singularity looks like Terence McKennas “breakpoint” leading to

 [either] “freedom and transcendence”

 [or] “scarcity, preservation of privilege, forced control of populations”.

It seems to me that the Way to Freedom and Transcendence is for the USA to break free of its 
present Status Quo Consensus and let the $45 Trillion of smoke-and-mirrors shadow-banking-
system Hedge Fund/Credit Default Swap assets to go away, and use about $3 Trillion of real-
banking-system Money Supply for a Nuclear Energy / Hydrogen Fuel / Desalted Sea-Water 
program using components manufactured in new USA factories. 

If the USA tries to maintain its present Consensus Status Quo by bailing out the Hedge Fund 
people, remaining Oil-Based throughout the remaining decade or so of Post-Peak Cheap Oil, and 
continuing to rely on Chinese Zero-Wage-Slave-Labor Manufacturing, it seems to me that it will 
go the way of “scarcity, preservation of privilege, forced control of populations”. 

Of all the innumerable futures toward which time forks perpetually, according to Borges’s 
Garden of Forking Paths, which Future Path will the USA choose ? 

My hope is that the choice of the USA will take into account the words of Rudyard Kipling, who 
said:  
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The Gods of the Copybook Headings: 

As I pass through my incarnations in every age and race,
I make my proper protestations to the Gods of the Market-Place.
Peering through reverent fingers I watch them flourish and fall. 

And the Gods of the Copybook Headings, I notice, outlast them all. 
We were living in trees when they met us. They showed us each in turn. 
That water would certainly wet us, as Fire would certainly burn ... 
They denied that Wishes were Horses; they denied that a Pig had Wings. 

So we worshiped the Gods of the Market Who promised these beautiful things ... 
But, though we had plenty of money, there was nothing our money could buy, 
And the Gods of the Copybook Headings said: 'If you don't work you die.'

Then the Gods of the Market tumbled, and their smooth-tounged wizards withdrew,
And the hearts of the meanest were humbled and began to believe it was true 
That All is not Gold that Glitters, and Two and Two make Four ...
And the Gods of the Copybook Headings limped up to explain it once more ... 
As surely as Water will wet us, as surely as Fire will burn, 
The Gods of the Copybook Headings with terror and slaughter return!
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APPENDIX -

- Unified Theory of Everything Calculation Results

Here are some unified physics numbers calculated by Fat Man using the 16x16 Oracle-pattern 
structure along with some non-Consensus ideas of people like Irving Segal, Meinhard Mayer, 
Armand Wyler, and David Bohm:

Force Strengths: 

 Gravity =  5 x 10^-39 
  
 Electromagnetic = 1 / 137.03608 
    
 Weak =  1.05 x 10^-5 

 Color at 245 MeV = 0.6286 Renormalization gives Color at 91 GeV = 0.106 and 
 including other effects gives Color at 91 Gev = 0.125

Weak Boson Masses (based on a ground state Higgs mass of 1465 GeV):

 M_W+ = M_W- = 80.326 GeV;

 M_Z0 = 80.326 + 11.536 = 91.862 GeV;
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Tree-level fermion masses ( Quark masses are constituent masses due to a Bohmian version of 
Many-Worlds Quantum Theory applied to a confined fermion, in which the fermion is at rest 
because its kinetic energy is transformed into Bohmian PSI-field potential energy. ):

 Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino  = 0 at tree-level ( first order 
 corrected masses are given  below)

 Electron/Positron Me = 0.5110 MeV

 Up and Down Quarks Md = Mu = 312.8 MeV

 Muon Mmu = 104.8 MeV

 Strange Quark Ms = 625 MeV

 Charm Quark Mc = 2.09 GeV

 Tauon Mtau = 1.88 GeV

 Beauty Quark Mb = 5.63 GeV

 Truth Quark Mt = 130 GeV

8-dimensional Kaluza-Klein spacetime with Truth-Quark condensate Higgs gives a 3-state 
system with a renormalization line connecting the 3 states: 
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Low ground state: Higgs = 146 GeV and T-quark = 130 GeV 

Medium Triviality Bound state: Higgs = 176-188 GeV and T-quark = 172-175 GeV 

High Critical Point state: Higgs = 239 +/- 3 GeV and T-quark = 218 +/- 3 GeV
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Kobayashi-Maskawa parameter calculations use phase angle d13 = 1 radian ( unit length on a 
phase circumference ) to get the K-M matrix: 

     d                 s                  b
 
u  0.975             0.222              0.00249-0.00388i
 
c -0.222-0.000161i   0.974-0.0000365i   0.0423
 
t  0.00698-0.00378i -0.0418-0.00086i    0.999
 

Corrections to the tree-level neutrino calculations give neutrino masses 

nu_1 = 0 

nu_2 = 9 x 10^(-3)eV

nu_3 = 5.4 x 10^(-2) eV

and the neutrino mixing matrix:

           nu_1       nu_2       nu_3
 
nu_e       0.87       0.50       0
 
nu_m      -0.35       0.61       0.71
 
nu_t       0.35      -0.61       0.71

The mass of the charged pion is calculated to be 139 MeV
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The Neutron-Proton mass difference is calculated to be 1.1 Mev,

The ratio Dark Energy : Dark Matter : Ordinary Matter 

for our Universe at the present time is calculated to be: 

0.75 : 0.21 : 0.04

The 16x16 Oracle-pattern structure is indicated in this picture of 240 root vectors of E8 

which are the same 240 E8 Root Vectors as shown on the cover from a different perspective 
(perspective of cover is 8 circles of 30 vertices, this perspective of almost square projection). 
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32 green dots + 32 cyan dots represent 8 components of 8 fundamental Fermion Particles. 
32 red dots + 32 magenta dots represent 8 components of 8 fundamental Fermion AntiParticles. 
64 blue dots represent 8 position x 8 momentum of 8-dim Kaluza-Klein SpaceTime. 
28 yellow dots represent 16 Conformal Gravity Gauge Bosons + 12 Standard Model Ghosts. 
28 orange dots represent 12 Standard Model Gauge Bosons + 16 Conformal Gravity Ghosts. 

Collectively interacting according to E8 substructure, they form a realistic Lagrangian 

Further calculations based on the 16x16 Oracle-pattern indicate explanations of 

 the Pioneer Anomaly (increase in spacecraft acceleration beyond the orbit of Uranus) and

 a Quantum Theory of Consciousness (based on the model of Hameroff and Penrose).  

Combining many copies of the 16x16 Oracle-pattern Clifford Algebra structure produces a 
generalized Hyperfinite II1 von Neumann Algebra factor for Algebraic Quantum Field Theory.

Details can be found in the web sites at 
http://www.tony5m17h.net/ 
and 
http://www.valdostamuseum.org/hamsmith/
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For readers who understand the language of Lie Algebras, Lie Groups, and Symmetric Spaces, 
here is an outline of the E8 structure of the Unified Physics Model (i.e., why the dots on the 
cover of this book are the colors they are): 

E8 has graded structure 
8 + ( 28 = D4 )  + 56 + ( 64 = U(8) ) + 56 + ( 28 = D4 ) + 8

Even part of E8 graded structure = D8 = 
= ( 28 = D4 )  + ( 64 = U(8) ) + ( 28 = D4 )

E8 / D8 = 64 + 64 = 
= 8x8 + 8x8 = Fermion Particles and AntiParticles

D8 / D4 x D4 = 64 = U(8) = 8x8 = Kaluza-Klein Spacetime

D4  / Spin(6)xSpin(2) = D4 / U(4)  is a Kahler manifold with Complex Structure that allows 
Wick Rotation Changes of Signature so that: 

D4 can be Spin(0,8) or Spin(1,7) or Quaternionic Spin(2,6) 
Spin(6) can change to Spin(2,4) 

U(4) can change to U(2,2) 

There are two D4 in E8, so: 

one D4 gives Conformal Gravity by 
D4 / U(2,2) = D4 / Spin(2,4)xSpin(2)

the other D4 gives the Standard Model by 
D4 / U(4) = D4 / Spin(6)xSpin(2)
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Some of my Ancestors
Frank Dodd (Tony) Smith, Jr. - 2017

Maternal Mitochondrial M-DNA and                       Paternal Y-DNA

show that my Mother’s side Maternal ancestors U5 migrated out of Africa 
about 150,000 years ago to Finland 
and that my Father’s side Paternal ancestors E3b1= E-V13 migrated out of  Africa 
about 50,000 years ago to Roman Legions and on to Britain.  
As to Individual Ancestors,  my Mother’s side goes back to Angus McIntosh born 1715 
in Inverness and John Whistler, born in Africa, husband of Ann McIntosh, daughter 
of Angus. John and Ann are my 5-Great Grandparents (7th Generation back). 
( 22nd Generation has 2^22 = 4,194,304 Grandparents. Earth population 1300 was about 400,000,000 )

My Father’s family has a Brewster branch (Y-DNA M-253) to my 20-Great Grandfather 
(22nd Generation back) John Brewster I of Suffolk born 1279 and a Taylor branch 
(Y-DNA R1b) to my 35-Great Grandfather Frankish Aristocrat, born 697 and his son, my 
34-Great Grandfather Gerold Von Vinzgau, born circa 725, Graf im Kraichgau und 
Anglachgau, whose daughter Hildegard married King Charlemagne in 771.



Material herein is taken from various sources, including but not limited to 
Wikipedia, ancestrycom, geni.com, fabpedigree.com, werelate.org, 

Burkes Landed Gentry, Alumni Cantabrigienses, U. Cambridge from Earliest Times to 1535

Paris and Cambridge around 1300
Around 1300 Scholasticism and Empiricism were being developed 
at the University of Paris, then the world’s leading University, 
and Cambridge and Oxford Universities which were getting organized based on Paris. 
Developers of  Scholasticism and Empiricism included: 

Doctor Mirabilis = Roger Bacon (1219-1292) who advocated Aristotelian Empiricism, 
Doctor Angelicus = Thomas Aquinas (1225-1274) also an advocate of Aristotle. 
Doctor Illuminatus = Ramon Llull (1232-1315) who produced a system of Logic 
and a mathematical Art based on what is now known as the Clifford Algebra 
Cl(16) and the 120 dimensional Lie algebra Spin(16). 700 years ago the details 
of that mathematics were not known, nor was it known that the math structure of the Art 
gives a realistic representation of E8 Physics of the Standard Model and Gravity 
along with its Algebraic Quantum Field Theory. (see viXra 1602.0319)
Doctor Subtilis = John Duns Scotus (1266-1308) who developed Llull’s system of Logic 
into sophisticated Scholasticism, but did not have the math and physics knowledge 
to show that the mathematical Art of Doctor Illuminatus gives a realistic physics model.

A Second Scholasticism began in 1540 when Ignatius Loyola under Pope Paul III 
founded the Jesuits, who joined with the Franciscans (Bacon, Llull and Scotus) 
and the Dominicans (Aquinas) in developing Scholasticism
but, without the ability to experimentally measure 
the relative strengths of the forces of the Standard Model and Gravity 
and the relative masses of the elementary fermion particles 
and to compare those observations with the physics model of Llull’s mathematical Art, 
by 1700 Scholasticism had been displaced by the Enlightenment of Descartes et al.

Although I can trace my Brewster Line ancestry back to 1279 birth of John Brewster I, the earliest 
connection that I have found of them with Cambridge Scholasticism is Robert Brewster of Scrooby 
(1440-1505) Cambridge MA 1468-9. Most of my Brewster Line family connections with Cambridge were 
1588 to 1624, the Golden Age of Second Scholasticism. 

However, my Taylor ancestry goes back further, including 
20-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
19-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England 
! as wife of King John of England from 1200 to his death in 1216 shortly 
! after the Magna Carta had been initially signed with rebel barons. 
In 1209 three Oxford clerks were arrested in connection with the death of a townswoman 
and King John ordered their death. After their hanging, many Oxford clerks fled Oxford 
and some of them founded Cambridge. 
After King John’s death in 1216 Isabelle returned to Angouleme and married Hugh X of Lusignan. 
Their son William de Valence (1225-1296) was the first Earl of Pembroke (3rd creation). 
His son Aymer de Valence, 2nd Earl of Pembroke (1275-1324) married Marie de St. Pol. 
Apocryphal legend: Marie was maiden, wife, and widow all on her wedding day when her husband was 
killed in front of her in a friendly jousting match. Fact: Marie founded Pembroke College Cambridge 
with license from Edward III on Christmas Eve 1347. 



1647 Brewster-Taylor New Haven Phantom Ship

1480 - Robert Bacon born; John Taylor, Jr., triplet #1, my 13-Great Grandfather, born
1573 - Francis Bacon, Grandson of Robert Bacon, adm Fel-Cmnr Trinity Cambridge
           Francis Brewster I born
1617 - Francis Brewster II adm Fel Cmnr Pembroke Cambridge 

1619 - Comet - African Slaves to Jamestown 
1624 - Francis Brewster II MA Cambridge
1632 - Francis Brewster I dies 
1642 - Nathaniel Brewster, 4-Great Grandfather of Abraham Lincoln, AB Harvard 

1647 - Nathaniel Bacon, 3-Great Grandson of Robert Bacon, born
New Haven Phantom Ship 

Francis Brewster II my 9-Great Grandfather
John Taylor V (not of the triplets family) 4-Great Grandfather of William Tecumseh Sherman 

also 4th cousin of my 10-Great Grandfather Thomas Taylor, Jr. (of the triplets family)
who was father of my 9-Great Grandfather John Taylor I the immigrant born 1607

1649 - Cromwell signs Charles I death warrant 
1650 - John Taylor I (of the triplets family) and son James Taylor immigants to Virginia
1651 - John Taylor I dies
1653 - Cromwell is Lord Protector 
1658 - Oliver Cromwell dies
1660 - Charles II, restored Stuart, chartered slave shipment directly from Africa 
1661 - Nathaniel Bacon adm Fel Cmnr St. Catherines Cambridge 
1665 - Nathaniel Brewster first minister of the Presbyterian Church at Setauket
1667 - Nathaniel Bacon MB Cambridge
1674 - Nathaniel Bacon immigrant to Virginia 
1675 - Comet 
1676 - Bacon’s Rebellion burns Jamestown, Bacon dies, Charles II puts it down 
1690 - Nathaniel Brewster dies 

From scrapbookyourfamilytree.com isaacs-story “... “Vision of the Phantom Ship,” ... 
by Jesse Talbot in 1850, recalls ... a New Haven vessel lost at sea in [1647] ...
... merchants at New Haven ... built or had built a ship in Rhode Island (about 150 tons) 
to be used in trade with England and other countries ... sailors and ship builders called 
this ship ‘crank sided and walty’ (or in terms we understand today, very unstable) ...
In the winter of 1645/46 the “Great Shippe” was chartered by “The Company of 
Merchants of New Haven” with Captain George Lamberton in command. ...Because ... 



loading ... was delayed, it was not ready to sail until ... about the middle of January 
164[7], seventy persons boarded the ship, among them were ... 

George Lamberton ... 
[ and my 9-Great Grandfather Francis Brewster II, ancestor of Abraham Lincoln and 
John Taylor V (not of the triplets family) 4-Great Grandfather of William Tecumseh Sherman 
and 3-Great Grandson of my 15-Great Grandfather William Taylor, II, born 1429, who was 
common ancestor of James Madison, Jr., Zachary Taylor and William Tecumseh Sherman ] ... 

The vessel was iced in so solidly at its pier, that in order to get to Sea every able 
man and boy had to help hand-chop a three mile channel out of Long Island 
Sound. Then the ship had to be towed stern-first through the ice out to the waters 
of the North Atlantic. This was a chillingly bad omen, and the crew members 
almost mutinied because of it.  ... The ship’s master, George Lamberton, an 
experienced mariner, predicted many times that the “walty” ship would “prove 
their grave.” ... 

The ship was never heard from again ...

Six months later ... On a humid June afternoon, heavy thunderstorms descended upon 
New Haven harbor. Excitement overtook the town as person after person saw their 
`Great Shippe´ emerging from the cloudbanks and sailing into the harbor. However, it 



was sailing against the winds and above the waves - in the fogged clouds and not 
touching the waters below. As it approached the shore, and as dusk fell, the main 
topmast broke off, fell and entangled other sails on the deck. Pieces of the ship seemed 
to break off. Many watching from the harbor saw a human figure on the bow, sword 
raised and pointing to the sea, just before the ship, ragged, broken and haunted, rolled 
over on her side and disappeared into the mists ... 
No debris-wood, casks, sails - from the ship was ever found. 
The water calmed and the mists lifted. The ship had vanished. ...”. 

From colonialwarsct.org “... Henry Wadsworth Longfellow's The Phantom Ship

In Mather's Magnalia Christi, Of the old colonial time,
May be found in prose the legend That is here set down in ryhme.

A ship sailed from New Haven, And the keen and frosty airs,
That filled her sails at parting, were heavy with good men's prayer.

"O Lord if it be thy pleasure" - Thus prayed the old divine - 
"To bury our friends in the ocean, Take them, for they are thine!"
But Master Lamberton muttered, And under his breath said he,
"This ship is so crank and walty, I fear our grave she will be!"

And the ships that came from England, When the winter months were gone,
Brought no tidings of this vessel Nor of Master Lamberton.

This put the people to praying that the Lord would let them hear
What in his greater wisdom He had done with friends so dear.

And at last their prayers were answered: It was in the month of June,
An hour before the sunset Of a windy afternoon,

When, steadily steering landward, A ship was seen below,
And they knew it was Lamberton, Master, Who sailed long ago.

On she came, with a cloud of canvas, Right against the wind that blew
Until the eye could distinguish The faces of the crew.

Then fell her straining topmasts, Hanging tangled in the shrouds,
And her sails were loosened and lifted, And blown away like the clouds.

And the masts, with all their rigging, Fell slowly, one by one,
And the hulk dilated and vanished,mAs sea-mist in the sun!

And the people who saw this marvel Each said unto his friend,
That this was the mould of their vessel, And thus her tragic end.

And the pastor of the village Gave thanks to God in prayer,
That, to quiet their troubled spirits, He had sent this Ship of Air.

                                                                     ...”.



The Brewster Line and Taylor Branch of ancestry intersected in 1780 
and give Common Ancestry with Madison, Taylor, Lincoln and Sherman

Brewster Ancestry Line: 

20-Great Grandfather Sir John Brewster I born 1279 died 1299
19-Great Grandfather Sir John Brewster II born 1299 died 1325 
18-Great Grandfather Sir John Brewster III born 1325 died 1379
17-Great Grandfather Galfridus Brewster I born 1350 died 1410
! he was also 17-Great Grandfather to HRH Charles and to Lady Diana
16-Great Grandfather John Brewster born 1380 died 1441
15-Great Grandfather Humphrey Brewster born 1410 died 1443
14-Great Grandfather Robert Brewster of Scrooby born 1440 (Cambridge MA 1468-9) died 1505

At Cambridge in the Scholastic Era he could have learned about Ramon Llull (1232-1315)
13-Great Grandfather William Brewster of Rushmere born 1470 died 1521
12-Great Grandfather Robert Brewster born 1494 died 1540 
! his brother William Brewster of Hatfield b 1510 (B.Can.L. Cambridge 1532-3). 
11-Great Grandfather Humphrey Clearke Brewster born 1526 died 1593
! his son Humphrey Jr matric pens St Johns Cambridge 1588 died 1613 age 44
10-Great Grandfather Francis Brewster I born 1573 died 1632 
! his Second Cousin William “Elder” Brewster was Pilgrim leader of Mayflower Compact 
! his son John born 1600 adm pens Emmanuel Cambridge 1610 
! his son Robert born 1599 matric Fel Cmnr Pembroke Cambridge 1617
9-Great Grandfather Francis Brewster II born 1598 (adm Fel Cmnr Pembroke1617 Cambridge MA 1624)  
! he died 1647 on the New Haven Phantom Ship with John Taylor
8-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642) died 1690 
! he was 4-Great Grandfather of President Abraham Lincoln
7-Great Grandfather Daniel Brewster born 1662 died 1748
6-Great Grandfather John Brewster born 1705 died 1778
5-Great Grandfather John Brewster born 1728 died 1816 in SC
4-Great Grandfather James Brewster b 1756 d 1804 in SC married Mildred Downs 1780 in NC
3-Great Grandmother Sarah Brewster b 1783 d 1857 in GA married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson b 1819  d 1895 in GA 
! she married Benjamin Franklin Smith b 1815 d 1893 in GA
Great Grandfather James Madison Smith b 1841 d 1884 in GA
Grandfather James Madison Smith b 1877 d 1932 in GA
Father Frank Dodd Smith b 1906 d 1986 in GA
Frank Dodd (Tony) Smith, Jr., born 1941

My closest Common Ancestor with Abraham Lincoln is Nathaniel Brewster (Harvard AB 1642)

Abraham Lincoln 4-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642)
Abraham Lincoln 3-Great Grandmother Sarah Brewster born 1656 married Jonathan Smith (son of Bull)
Abraham Lincoln 2-Great Grandmother Abigail Smith born 1678 married Isaiah Harrison
Abraham Lincoln Great Grandmother Abigail Harrison born 1710 married Alexander (Jr.) Herring 
Abraham Lincoln Grandmother Bethsheba Herring born 1742 married Abraham (Capt.) Lincoln 
Abraham Lincoln Father Thomas Lincoln born 1778
Abraham Lincoln born 1809 



Taylor Ancestry Branch:

35-Great Grandfather Frankish Aristocrat, born 697
34-Great Grandfather Gerold Von Vinzgau, Graf im Kraichgau und Anglachgau, born circa 725
! his daughter Hildegard married King Charlemagne in 771
33-Great Grandfather Udalrich I, Graf in Breisgau, born circa 770
32-Great Grandfather Udalrich II, Graf im Breisgau, born 783
31-Great Grandfather Wulfhard Taillefer d’Angouleme, born circa 783
30-Great Grandfather Wulgrin Tallefer d’ Angouleme, born circa 828
29-Great Grandfather Alduin, born circa 866
28-Great Grandfather William I “Taillefer” d’Angouleme, born circa 895
27-Great Grandfather Arnaud “Manzer” d’Angouleme,  born circa 927
26-Great Grandfather William Taillefer d’Angouleme, born circa 978
25-Great Grandfather Geoffrey d’Angouleme, born 1014 
24-Great Grandfather Foulques d’Angouleme, born 1015
23-Great Grandfather Guilaume V ‘Taillifer’ d’Angouleme, born 1067-1103
22-Great Grandfather Vulgrin II d’ Angouleme, born 1070-1130
21-Great Grandfather Guillaume ‘Taillefer’ d’Angouleme, born circa 1115 
20-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
19-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England
18-Great Grandfather Baron Hanger Taylifer born 1256
17-Great Grandfather Sir John Taylor (Taylifer), Kt, born circa 1324
16-Great Grandfather William Taylor, I, born before 1377
15-Great Grandfather John Taylor, II, born 1403
14-Great Grandfather William Taylor, II, born 1429, Master of the Rolls of the Court of Chancery, 
! father of triplets 
13-Great Grandfather John Taylor, Jr., triplet #1, born 1480 
! Doctor of Civil Law and Doctor of Canon Law at Cambridge in 1520 
12-Great Grandfather Rowland Taylor, Archdeacon  of Exeter, born 1510, burned at stake 1555 
! Doctor of Laws degree from Cambridge in 1534 
11-Great Grandfather Thomas Taylor, Sr., born 1548
10-Great Grandfather Thomas James Taylor, Jr., born 1574 
! his 3-Great Granddaughter Elizabeth Bassett married Benjamin Harrison V who signed the 
! Declaration of Independence. Their son William Henry Harrison and their Great Grandson 
! Benjamin Harrison  were Presidents
9-Great Grandfather John Taylor I, the Immigrant born 1607 
8-Great Grandfather Col. James Taylor born 1633 
7-Great Grandfather James Taylor II born 1675 had daughter Frances and son Zachary: 
! James Madison Jr Grandmother Frances Taylor born 1700 married Ambrose Madison
! James Madison Jr Father Col. James Madison born 1723
! James Madison Jr born 1751
! Zachary Taylor Grandfather Zachary Taylor I born 1707
! Zachary Taylor Father Richard Taylor born 1744
! Zachary Taylor born 1784
6-Great Grandmother Martha Taylor born 1702 married Thomas Chew 
5-Great Grandmother Frances Chew born 1730 married Henry Downs, Jr.
4-Great Grandmother Mildred Downs born 1760 married James Brewster 1780 in NC
3-Great Grandmother Sarah Brewster born 1783 married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson born 1819 married Benjamin Franklin Smith born 1815
Great Grandfather James Madison Smith born 1841
Grandfather James Madison Smith born 1877
Father Frank Dodd Smith born 1906
Frank Dodd (Tony) Smith, Jr., born 1941



According to Wikipedia: “... In 848 Angoulême was sacked by the Viking chief Hastein. ... 

... In 896 or 930 the city suffered another attack from invading Vikings 
but this time the Vikings faced an effective resistance. 
Guillaume I, third Count of Angoulême, at the head of his troops 
made them surrender in a decisive battle. During this engagement, he split open to the waist Stonius, 
the Norman chief, with a massive blow together with his helmet and breastplate. 
It was this feat that earned him the name Taillefer ... Latin: Incisor ferri, meaning "hewer of iron" ... 
which was borne by all his descendants until Isabella of Angoulême 
who was also known as Isabelle Taillefer, the wife of King John of England. 
The title was withdrawn from the descendants on more than one occasion by Richard Coeur-de-Lion 
then the title passed to King John of England at the time of his marriage to Isabella of Angoulême, 
daughter of Count Aymer of Angoulême ...”. 

My 19-Great Grandfather William Taillefer (1200-1274), younger brother of Isabella of Angouleme,
was Count D’Angouleme. A successor Count of Angouleme (Count from 1496 to 1515) was King Fancis I 
of France who was patron of Giovanni da Verrazano who first came to what is now New York City 
and who named it New Angouleme in 1524. 
Later (1609 or so) the Dutch fur traders came there and in 1614 named the area New Netherland and 
New Angouleme became New Amsterdam. In 1664 it was traded to the English and renamed New York. 

My closest Common Ancestor with William Tecumseh Sherman is William Taylor II 
whose 3-Great Grandson John Taylor V 

died on the New Haven Phantom Ship with Francis Brewster II

William Tecumseh Sherman 9-Great Grandfather William Taylor, II, born circa 1429 
! Master of the Rolls of the Court of Chancery
William Tecumseh Sherman 8-Great Grandfather John I. Taylor I, born 1451
William Tecumseh Sherman 7-Great Grandfather John Taylor of Shadoxhurst, born circa 1480 
! not of the triplets family
William Tecumseh Sherman 6-Great Grandfather John Taylor born 1522
William Tecumseh Sherman 5-Great Grandfather John Taylor IV born 1563
William Tecumseh Sherman 4-Great Grandfather John Taylor V born 1603 died Phantom Ship
William Tecumseh Sherman 3-Great Grandfather Thomas Taylor born 1642 
William Tecumseh Sherman 2-Great Grandfather Nathan Taylor born 1681
William Tecumseh Sherman GreatGrandmother Mindwell Taylor born 1727 married Daniel Sherman 
William Tecumseh Sherman Grandfather Taylor Sherman born 1759
William Tecumseh Sherman Father Charles R. Sherman born 1788
William Tecumseh Sherman born 1820. 



Francis Brewster I

12-Generation 10-Great Grandfather of Frank Dodd (Tony) Smith Jr
Born 1566 in Suffolk England. Died 1644 in Somerset England.

Suffolk and Somerset were Parliamentarian in the English Civil War.

The earliest Brewster to attend University was the 2-Great-Grandfather of Francis I
Robert Brewster, of Scrooby, b. 1440 d. 1505, MA Cambridge 1468-9.

Francis I did not attend University 
but was able to send his three sons to Cambridge where his brother had matriculated
and to send two of his grandsons to Cambridge and to Harvard.

How did Francis I make enough money to send children and grandchildren 
to Cambridge and Harvard ? 

His father Humphrey Clearke Brewster (1526-1593)  (according to Burke’s Landed Gentry)
“... purchased the manor and living of Wrentham, and in 1556, built the hall there, at
which his descendants continued to reside until 1794 ... The income of the proprietors of
Wrentham was derived from lands in more than twenty parishes in Suffolk and Norfolk.
In the former county the Brewsters possessed leading influence,
and in the great rebellion became partisans of the parliament ...
Humphrey [ Clearke ] Brewster ... had ... sons ... [ William b. ca 1566 ] and

Francis [ I ] his heir ... b. in 1566 ... d. in 1644 ...[and] 

Humphrey [ Jr ]... [ who matriculated as Pensioner St. John’s Cambridge in 1588;
admitted Middle Temple 1596 from New Inn, b. 1569 died 1613 at age 44 ] ...

and

four dau[ghter]s ... Elizabeth ... Susan ... Mary ... and Jane ...



The elder son and heir Francis Brewster [ I ], Esq. of Wrentham Hall ...
an active parliamentarian during the rebellion as a magistrate and deputy-lieutenant ...
had ...[ sons Francis II 1598-1647, Robert 1599-1663, and John b. 1600
and daughters Gillian Brewster and Mary Garth ]

 [ Fellow-commoner; the first of the three ranks in which students were matriculated
Pensioner; the second of the three ranks in which students were matriculated

Sizar. The third of these ranks. In old times sizars performed many menial services. ]

John ... b. in [ 1600 ]... d. in 1677 ...[ subscribed Oxford 1613 admitted Pensioner
! Emmanuel Cambridge 1620 adm at Gray’s Inn 1623 ]... was a member of the
! parliament committee formed for the preservation of the peace of the county of
! Essex ...

Robert ... b. in [ 1599 ]... d. in 1663 ... [ matriculated as Fellow Commoner Pembroke
! Cambridge in 1617; MP for Dunwich and for Suffolk ]... had two sons ...
!
! Francis ... b. in 1623 ...[ matriculated as Fellow Commoner St. Catherine’s
! Cambridge in 1642 adm at Gray’s Inn 1646 ]... d. 1671 ...
!
! Robert ... b. in 1625 ... d. in 1681 ...

Francis [ II ], of Wrentham, b. in [ 1598 ] ...[ was admitted (age 17) as Fellow Commoner
! Pembroke Cambridge in 1617; matriculated in 1618; received BA in 1620; 

! received MA in 1624. He was a Barber/Surgeon and a Puritan. ...
! By the sixteenth century ... the Castle of Bristol ... had fallen into disuse, but the
! City authorities had no control over royal property and the precincts became a
! refuge for lawbreakers ... On 23 Aug 1626 ...[ Frances II ]... received a lease of
! the ... castle ... from King Charles I, for a period of 80 years ...
! In 1630 the city bought the castle ...  
! In 1638 ...[ Francis II ]... was one of the original settlers of New Haven ...
! ! the Civil War broke out [ in 1642 The overall outcome of the war was threefold: the trial 
! ! and execution of Charles I (1649); the exile of his son, Charles II (1651); ... the 
! ! replacement of English monarchy with ... the Commonwealth of England (1649-53)
 ! ! ... then the Protectorate under ... Oliver Cromwell (1653–58) and his son (1658–59) ]...
! Around 1647 he died at sea aboard the Lombard Phantom Ship ]... having had 
! issue ...[ daughters Mary French b. 1633 and Hannah Thompson and ? Herbert
! sons Nathaniel 1618-1690, John b. 1632 and Robert b. 1638
! and Francis 1627-1694, Joseph b. 1628 and Benjamin b. 1644 ] 
!



! Mary, daughter of Francis II, testified at a 1654 New Haven witch trial
! ! Witchcraft officially became a crime in Connecticut in 1642 ...
! ! New Haven enacted its witchcraft law in 1655 ...
! ! almost all of alleged witches were hanged ... no witch was ever burned at the
! ! stake in Connecticut  ( www.damnedct.com/connecticut-witchcraft-trials  and
! ! !The Witchcraft Delusion in Colonial Connecticut (1647-1697) by John M. Taylor) ]

! Nathaniel ... b. in [ 1618 d. 1690 ]...
! ! [ enrolled in Harvard in 1639 and was in Harvard’s first graduating class,

! receiving the AB degree in 1642, ... Nathaniel then moved to England and
! became a cleric in the Church of England. In 1644 Nathaniel married Abigail
! Reynes with whom he had 3 children. In 1653 Oliver Cromwell was made Lord
! Protector of England, Scotland, and Ireland. After Abigail’s death in 1654
! Nathaniel attended Trinity College in Dublin receiving the B.D. degree in 1656.
! While in Dublin Nathaniel married Sarah Ludlow with whom he had 7 children.
! The English Restoration Uniformity Act of 1662 drove Puritan ministers from the
! Church of England to Presbyterian and Congregational Churches.
! In 1663 Nathaniel moved to Boston. In 1665, the year of Isaac Newton’s B.A.
! degree from Trinity College, Cambridge (which then closed for the 1665-1666
! Great !Plague), Nathaniel moved to Suffolk County, Long Island, becoming the
! first minister of the Presbyterian Church at Setauket (Brookhaven Twp.) ]...

This family had many ramifications; 
one offshot ... was established in the United States by William [ Elder ] Brewster ...
the ruling elder and spritual guide of the Pilgrim Fathers who, in 1620, went out to
America to avoid the religious persecutions to which they were exposed, and were the
founders of New England ...[ He was born 1565 in Scrooby Nottinghamshire;
matriculated as Pensioner Peterhouse College Cambridge 1580;
Y-DNA Haplogroup I-M253; died 1644 Plymouth, second cousin of Francis I
[ His father ]... William Brewster of Scrooby b. 1534 ... died in 1590 ... 
was appointed Receiver and Bailiff of the Archbishop's estates at Scrooby in
1575 for the duration of his lifetime. ...[ and ]... was succeeded by his son ... 
From 1606-7 [ Elder ] Brewster held Separatist meetings in the manor house.
Around 1636-7 most of the manor house and its outbuildings were demolished following
a demolition order granted by Charles I ( www.scrooby.net/page/scroobyManorHouse  ) ]

...[ Brewster ] Mottto - Verite soyet ma garde [ Truth be my shield ]...”.

http://www.damnedct.com/connecticut-witchcraft-trials
http://www.damnedct.com/connecticut-witchcraft-trials
http://www.scrooby.net/page/scroobyManorHouse
http://www.scrooby.net/page/scroobyManorHouse


John Whistler

1700-1750
In Scotland, my 6-Great Grandfather Angus McIntosh of Inverness 
supported exiled Stuarts and participated in the Jacobite Rebellion to overthrow the 
House of Hanover. He and his daughter, my 5-Great Grandmother Ann McIntosh 
were captured and she was shipped to Orange County VA as an Indentured Servant. 

In Africa, my 5-Great Grandfather John Whistler (or his ancestors) was captured 
and shipped to Orange County VA as a Slave. 

1750-1800s
In Virginia, my 5-Great Grandparents John Whistler and Ann McIntosh were 
effectively husband and wife as slave / servant of Arjalon Price in Orange County VA. 
In 1756 they had my 4-Great Grandmother Molly a/k/a Mary a/k/a Frankey McIntosh 
who became property valued at 20 pounds. 
For that pregnancy Ann was banned from the church and whipped fifty lashes. 
In 1787 Molly gave birth to my 3-Great Grandmother Mary McIntosh
who at age 16 in 1803 obtained a a certificate from David Jamison, a justice of the 
peace from Culpeper County, and produced it in the District of Columbia Court in 
Alexandria on 17 November 1803 declaring that she was born free. 
She then moved to Richmond County NC and married John McKennon. 
In 1810 they had my 2-Great Grandmother Margaret McKennon 
who married Malcolm McKinnon. They moved to Echols County Georgia, and
in 1843 had my Great Grandmother Mary Frances McKinnon 
who married William Jeremiah Absolom Ham and gave birth in 1875 to 
my Grandfather George Clinton Ham, father of my Mother Willie Julia (Billie) Ham. 

The history of Britain’s wars such as the Jacobite Rebellion 
and its use of Indentured Servitude to send war losers and poor people 
to America as servant labor substantially equivalent to slave labor is well known 
but 
the history of the African Slave Trade is less well known: 

Tim Hashaw in “The Birth of Black America” said:
“... Long before the birth of Jesus there had flourished in East Africa the magnificent
city-state of Aksum. Ideally situated to control the long flow of trade passing from Asia
and East Africa through the Red Sea to the Mediterranean, Aksum ... became [a] great
cosmopolitan center... in the ancient world. By Roman times, the wealth and influence of
Aksum was envied throughout the Mediterranean, and its people, the Ethiopians, were
widely famed for piety, justice, hospitality, and a long, unbroken tradition of literature.
In the fourth century A.D. ... Ethiopia under King Ezana ... established the world's first
Christian state. ... The Christian rulers of Ethiopia had been tolerant of all religions,
including Judaism and Buddhism. Because Christian Ethiopians had offered refuge to
persecuted Muslims, the Prophet Muhammad, according to Islamic tradition, had
instructed Muslim armies to leave Ethiopia in peace ...



on August 28, 1482 ... the Portuguese explorer Diogo Cao became the first European to
reach the mouth of the great Congo (Zaire) River, six degrees south of the equator.
Here he found unexpected evidence of an impressive advanced civilization; 
Africans unknown to the Mediterranean world yet refining gold, silver, copper, and iron 
and clothed in fine garments ... 
This was ... [a] kingdom...[that] gave their kings the title of ngola (iron blacksmith), 
from which comes the name of the country, “Angola”
... 
in the 1520s ... Somali Muslim warlord ... Ahmed Gran, son of an Ethiopian Christian
priest and a Somali prostitute, invaded Ethiopia ... captured and burned Aksum ...
...
in 1616 ... at Jamestown ... the Virginia Company shifted its focus ... to social and
economic ventures intended to create a permanent colony of consumers, producers,
and manufacturers with whom company investors hoped to trade
...
at the latter end of 1618, King James's chronicler William Camden had reported the 
sudden appearance in the sky of a comet ... on December 7, 1618, as the corsairs 
White Lion and the Treasurer were preparing to leave for the West Indies, Camden 
reported the comet visible at the latitude of Jamestown ... in 1619 ... the first 
Africans ... [were brought]... to English-speaking America from Angola
... The Spanish slave frigate San Juan Bautista left Africa with 350 slaves and crossed
the Atlantic to be captured in the Gulf of Mexico in the summer of 1619 by two English
pirate ships - the White Lion ... and the Treasurer ... ... the first Africans in English North
America were ... delivered to Jamestown ... in 1619 ... 
two dozen ... by the White Lion and ... half dozen [by]... the Treasurer 
...
In less than two decades after arriving, many of this skilled and intelligent first 
generation of Jamestown Africans were free and had established their own farms and 
communities in Tidewater Virginia ... From 1619 to 1676, one generation has a brief 
opportunity to bestow freedom upon its descendants 
...
Nearly sixty years [ after 1619 ], Virginians saw another comet in the latitude of 
Jamestown ... 
England in 1660 invited Charles II, grandson son of James I, to return to the throne and 
restore the Stuart dynasty. ... Charles II, among other things, that year gave the Royal 
African Company a charter to ship slaves directly from Africa. No longer would American 
plantations tions rely on freelance pirates raiding Spanish and Portuguese frigates for 
slaves. In 1660, slavery became a British industry, ... Britain sold Africans to the faraway 
colonies to do jobs that English peasants did not want to do. Between 1648 and 1681, 
the number of whites in Virginia increased by 5.2 percent, while the number of blacks in 
Virginia in the same time period increased by 10 percent, due in large part to imported 
Africans ... Thus began Bacon’s Rebellion [ of 1676 ]... 
Nathaniel Bacon, a planter and the first American populist. Bacon raised an army by 
promising freedom to every enslaved African and indentured Englishman who would run 
away and join him. ... 



Six months later, Bacon's campaign ceased being a war against natives and became a 
war of the colonial underclass against Jamestown's ruling royalist elite. Free black and 
white farmers, plus runaway Angolan fugitives, marched to Jamestown to protest 
government abuses and cast Berkeley and his favorites out of power. Governor 
Berkeley fled and, at the high point of the attack, Bacon's army, by then largely African, 
seized the colonial capital and burned it to the ground. 
In the ashes of Jamestown, Governor Berkeley appealed to the Stuart king of England, 
who gave him a fleet to put down the ... rebels. Bacon died of natural causes at this time 
and the rebellion, though as powerful as ever, had no capable leader. ... 
The royalist elite returned and rebuilt Jamestown. They of course did not ignore the 
great number of Africans in the rebellion and took steps to prevent a future 
reoccurrence. 
...
After 1660, as the number of imported Africans dramatically increased, issues involving 
the status of Africans passed from the local courts to the colonial legislature, particularly 
as a result of Bacon's Rebellion ... in 1691, the Virginia legislature ... outlawed mixed 
marriages and required that mixed children born out of wedlock to European women be 
bound as servants for thirty years ... European women and their offspring could not be 
enslaved ... in 1723, the Virginia Assembly took the last step and banned outright the 
freeing of slaves, unless they had performed some notable public service, such as 
reporting a planned slave rebellion ...”. 

According to britannica.com “... Nathaniel Bacon, (born January 2, 1647, Suffolk ... died 
October 1676, Virginia ... leader of Bacon’s Rebellion (1676), 
the first popular revolt in England’s North American colonies.
A kinsman of the famous Sir Francis Bacon ...[ their closest common ancestor 
was Robert Bacon b 1480 d 1548 Grandfather of Francis Bacon b 1561 d 1626 an 
English philosopher, statesman, scientist, jurist, orator, and author known as  the father 
of empiricism Adm Fell-Com Trinity 1573  Matric 1573 Adm at Gray’s Inn 1576 MA 1594
and  3-Great Grandfather of Nathaniel Bacon b 1647 d 1676 ]... 
Nathaniel Bacon graduated from the University of Cambridge ...[ Adm Fell-Com at 
St Catherine’s 1661 adm at Gray’s Inn 1664 MB 1667 ]...”. 



Maternal Line at Garden of Eden

Overview: my Mother’s side Maternal ancestors U5 migrated out of Africa 
about 150,000 years ago to Finland

 ( years ago = BP = Before Present )

150,000 BP - Mitochondrial Eve - Haplogroup L1

75,000 BP - Haplogroups L2 and L3 - went out of Africa across the Red Sea



50,000 BP - Haplogroup N branched off of L3 to Incubation Period in Garden of Eden

Cousins of my Maternal DNA Line:
Part of Haplogroup N were ancestors of Noah who went with the Persian Gulf Flood
to the Yemini Coast to Ethiopia, home of Abraham and Moses who went up the Nile
to GizaPaternal Line at Nile River

According to Y-DNA, Enoch = Boskop descendants moved up the Nile to Giza
and across the Indian Ocean to Sunda, Japan, and Tibet. The corresponding M-DNA
migration to Sunda was by Haplogroup M branching off of L3



Paternal Line Cousins at Angkor Wat

Overview: my Father’s side Paternal ancestors E3b1= E-V13 migrated out of  Africa 
about 50,000 years ago to Britain with Roman Legions

50,000 BP - Africa Haplogroup M168

50,000 - 40,000 BP - Africa Haplogroup YAP



Cousins of my Paternal Y-DNA Line:
50,000 BP - M174 leaves YAP from Africa to Sunda, Japan, Tibet

Tibet - I Ching 64 = E8 triality
Japan - Shinto Futomani 128 = E8-Cl(16) half-spinor
Sunda - Origin of India-China Asia population (HUGO, Science 326 (2009) 1541- 1545)
Rg Veda - 240 E8RV Hindu - Sanskrit - Mt Meru 256 = Cl(8) = Cl(16) spinor
Angkor Wat (yellow) - Angkor Thom (red) - Phnom Bakheng (purple)

(tourismcambodia.com map)
Angkor Wat has 4 pillars around its center - IFA Tetragram = 4 bars out of 8 = 4e + 4o
Angkor Thom has two arrays of 16 pillars each around its center - 16x16 = 256 IFA Odu
Both are enclosed in 8-pillar squares - 8 IFA Opele Chain Elements - 2^8 = 256 IFA Odu
Both centers have 8 layers - 2^8 = 256 IFA Odu = dim Cl(1,7) = Cl(8)





According to Wikipedia: “...Phnom Bakheng is a symbolic representation of Mount
Meru ... a status emphasized by the temple’s location atop a steep hill 65 m above the
surrounding plain. The temple is built in a pyramid form of seven levels ... At the top
level [are] five sandstone sanctuaries - [as in] Angkor Wat seen from Phnom Bakheng ...

... Originally, 108 small towers were arrayed around the temple at ground level and on
various of its tiers; most of them have collapsed ...”.

(google earth images)

Phnom Bakheng has 3-mile square moat with area 3^2 = 9

Angkor Thom  has 2-mile square moat 2^2 = 4

Angkor Wat  has rectangular moat with 1-mile base



Paternal Line at Nile River to Great Pyramid

40,000 BP - M96 leaves YAP and goes up Nile
! Cousins of my Paternal Y-DNA Line:
! M2 branch going back south to Boskop

36,000 BP - M96 continues up Nile to build the Great Pyramid
! and during its construction to invent the efficient Hebrew Alphabet
! and the time of Late Wisconsin Glaciation
! and the time that the shock wave of the Geminga Supernova hit the Earth
! and beginning of Manetho’s Rule of Gods on Earth (36,000 to 22,000 BP)

The Builders of the Great Pyramid who had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough
contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself:
The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone
represented by 1+1 + 8+8 = 18 for a total of 221 courses above ground level.
The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 



Algebra are (35+35) 35 elements plus 35 elements, dual to each other. When the
Subterranean 35 courses are included, the total number Courses of the Great Pyramid
is 221 + 35 = 256 = number of IFA Odu and dimension of IFA Clifford Algebra Cl(8) 



1 and 4 and 9 are the top three components of the Square Pyramidal Number of order 8
1+4+9+16+25+36+49+64 = 204 = 203 courses of Great Pyramid + Capstone

 (chart from The Great Pyramid, by Peter Lemesurier, Element Books (1987))

Mt. Meru corresponds to the Binomial Pyramid Triangle

Square Pyramidal Number of order 16 = 1496 = 8 x 11 x 17



Paternal Line and Cousins with Alexander the Great

22,000 BP - M35 leaves M96 and Africa to cross Mediterranean
! from the Nile Delta into the Middle East and Kosovo / Macedonia
! Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP)
! ended after Ice Age when sea levels rose requiring agri-tech for survival
! Manetho’s Rule of Mortal Humans began 11,000 BP
! which was about 25-26,000 years after the Geminga shock wave
! 11,000 BP also had a supernova (Vela X) and the Sphinx was built.

8,000 BP - During Manetho’s Rule of Mortal Humans (11,000 BP through now)
330 BC - Cousins of my Paternal Y-DNA Line - Alexander the Great army goes East to
India and South to Great Pyramid / Alexandria and then returns to Kosovo / Macedonia.



Paternal Line Roman Legions, Radhanite Cousins, and End of Line

100 BC - Gaius Marius formed Roman Legions using Kosovars / Macedonians.
130 AD - Roman Legions controlled Danube / Rhine / Britain (up to Hadrian’s Wall).



Cousins of my Paternal Y-DNA Line E-V13 that had evolved from M35:
300 AD - Hungarian Ashkenazim founded
500 AD - Ashkenazim in Hungary set up Radhanite Europe / Tang China trade

1000 AD - Tang Dynasty ended and Venice, Genoa, etc. succeeded Radhanites

1000-2000 AD - my European and African Ancestors came to America 

( my MIchigan Native American Ancestors were already in America )



2017 AD - I Frank Dodd (Tony) Smith, Jr., am 76 years old, having been conceived 
on Shavuot, 6-7 Sivan, 5700 ( 12-13 June 1940 ) ( year of Metal and Dragon ) 
in the Braban Hotel in Cartersville, Georgia, USA, 

and born on Purim, 14 Adar, 5701 ( 13 March 1941 ) ( year of Metal and Snake ) in 
Cartersville, Georgia, USA, at about 1 AM Eastern Standard Time 

 



Since I have no issue, 
my Paternal Y-DNA Line (and all my other Lines) ends with me 

Frank Dodd (Tony) Smith, Jr. - AB Princeton 1963 

Silver + Palladium
Ag = currency

Pd = Cold Fusion of D+D+D+D -> He + He + 48 MeV
Tiger Eye = Quartz SiO2 intergrown with

Goethite Fe2O3.H2O = needle iron ore with Ferric Fe3+ Iron(III)
hydrated with nH2O = Limonite

Iron = Steel Industry
Limonite = H20 neutron absorption + Iron charged-particle absorption = Mike Shield

 ADVANCED CALCULUS
by H. K. NICKERSON, D. C. SPENCER AND N. E. STEENROD
the honors course in Advanced Calculus ... Princeton University

TABLE OF CONTENTS
I . THE ALGEBRA OF VECTOR SPACES
II. LINEAR TRANSFORMATIONS OF VECTOR SPACES - leads to Lie Groups and
                                                                                                      Symmetric Spaces
III . THE SCALAR PRODUCT
IV. VECTOR PRODUCTS IN R3 - leads to Vector Products in R7
V. ENDOMORPHISMS
VI. VECTOR-VALUED FUNCTIONS OF A SCALAR
VII. SCALAR-VALUED FUNCTIONS OF A VECTOR
VIII. VECTOR-VALUED FUNCTIONS OF A VECTOR
IX. TENSOR PRODUCTS AND THE STANDARD ALGEBRAS - leads to Clifford Algebras
                                                                                                                          and Spinors
X. TOPOLOGY AND ANALYSIS
XI. DIFFERENTIAL CALCULUS OF FORMS
XII. INTEGRAL CALCULUS OF FORMS
XIII. COMPLEX STRUCTURE - leads to Potential Theory, Green’s Functions, Bergman Kernels,
                                                                                  Bounded Domains, and Schwinger Sources

This text has the basic background for my E8 Cl(16) Physics  - viXra 1602.0319





Should Consensus Suppress the Individual ? 
 

Frank Dodd (Tony) Smith, Jr. - 2017 - viXra 1705.0271

Consider two cases, each with 

Consensus = the Physics Establishment including: !
! Fermilab, CDF, and D0 Collaborations (pages 8-16); 
! the Cornell arXiv (pages 13; 23-24);
! CERN CDS (pages 14; 24)  
! LHC, ATLAS, and CMS Collaborations (pages 17-22); 
! the Princeton Institute for Advanced Study (page 22);  
! and the Simons Center for Geometry and Physics (page 22)

and 

Individual = I, a Georgia lawyer with a 1963 AB in math from Princeton 
! and some physics study at Georgia Tech with David Finkelstein as adviser, 
! but, having at age 50 failed the Fall 1991 Georgia Tech Comprehensive Exam 
! ( a 3-day closed book exam ), I have no physics degree 

First Case ( pages 4-22 ):
Our Universe: Is it Stable ? 

Consensus = NO (only metastable)   Individual = YES

Second Case ( pages  23-29  ): 
Dark Energy and Dark Matter 

Consensus = Unknown       Individual = Known Segal Conformal  Structure

This paper is a brief description of interactions between Consensus and Individual 
in each of those two cases. Since I, the author, have been directly involved, you should 
read this paper bearing in mind possible bias in my point of view that might also be 
present in this paper. Bearing that in mind, you should decide for yourself the answer 
to the question posed in the title of this paper. 

The following two pages descibe how I use in this paper 
histogram interpretation terminology:

observation - evidence - indication 
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As I use in this paper, this is what I mean by each of these three terms: 

Observation - means a state is conclusively observed 
! in that there is no reasonable doubt 
! as to the histogram bin peak corresponding to the state. 
! Example: 125 GeV Higgs peak in 2016 CMS Higgs -> ZZ* -> 4l channel. 

Evidence - means that the histogram bins very likely correspond to the state, 
! in that the correspondence exists by preponderance of the evidence. 
! Example: 174 GeV Tquark peak in 1994 semileptonic histogram 
! in FERMILAB-PUB-94/097-E by CDF. 

Indication - means that the histogram bins, when subjectively considered 
! as to their height and that of adjacent bins, and expected background, 
! seem to me to indicate a possible correspondence  
! between the histogram bins and the state. 
! Example: 201 and 261 GeV peaks in 2016 CMS Higgs -> ZZ* -> 4l channel 
! possibly corresponding to Higgs Mass States at 200 GeV and 260 GeV. 

Note that, particularly in earlier experiments with low numbers of events 
and with respect to some NJL model calculations, the Mass numbers in GeV 
are more “in the area of”, meaning roughly +/- 10% or so, than “exact”. 

Particularly with respect to Indication, I rely on my subjective seat-of-the-pants intuition 
more than on objective statistical criteria. Such subjective criteria may be harder to 
formulate than simpler objective statistical criteria, but when evaluating the usefulness 
of specific physics models (such as Nambu-Jona-Lasinio) subjective intuition may be 
the most effective technique. As to how to formulate it with respect to well-known math,
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my guess is that it would be most accurately formulated in terms of Bayesian Statistics. 
Wikipedia says “... The Bayesian design of experiments includes a concept called 

'influence of prior beliefs'. 
This approach uses sequential analysis techniques to include the outcome of earlier 
experiments in the design of the next experiment. ...”. 

With respect to this paper and experiments discussed herein: 
Nambu-Jona-Lasinio model theory leads to belief in three Higgs-Tquark Mass states:

Higgs = 260 GeV and Tquark = 220 GeV
Higgs = 200 GeV and Tquark = 174 GeV 
Higgs = 125 GeV and Tquark = 130 GeV

1994 CDF saw Indications of Tquark Mass states in the area of 130 GeV and 220 GeV
1997 D0 saw Indications of Tquark Mass states in the area of 130 GeV and 220 GeV
Both experiments strengthen belief in the states

Higgs = 260 GeV and Tquark = 220 GeV
Higgs = 125 GeV and Tquark = 130 GeV

2011-2012 LHC Higgs -> ZZ* -> 4l ATLAS saw 
Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV
2011-2012 LHC Higgs -> ZZ* -> 4l CMS saw 
Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV
Both experiments strengthened belief in all 3 Nambu-Jona-Lasinio states. 

2015 LHC Higgs -> ZZ* -> 4l ATLAS saw 
Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV
2015 LHC Higgs -> ZZ* -> 4l CMS saw 
Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV
Both experiments strengthened belief in all 3 Nambu-Jona-Lasinio states

2016 LHC Higgs -> ZZ* -> 4l ATLAS saw, for the first 14.8 fb-1 of the total 36.1 fb-1, 
Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV
2016 LHC Higgs -> ZZ* -> 4l CMS saw 
Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV

Based on consistently increasing belief in 3 Nambu-Jona-Lasinio states 
over 20 years of Fermilab and LHC experiments, I am hopeful that 
if the 2017 LHC run gets the total 13 TeV data up to 60 - 80 fb-1 then the data 
will raise my level of confidence in the 3 states from Indication to Evidence. 
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Our Universe: Is it Stable ? 
Consensus = NO (only metastable)   Individual = YES

The Consensus view is simple and clear: 

The Higgs and the Tquark are both Standard Model point particles,
each with only one Mass State: 

Higgs = 125 GeV Observed by LHC in 2012
Tquark = 174 GeV for which Fermilab saw Evidence in 1994

If you use the Standard Model to plot their phase space 
on a diagram of Higgs mass v. Tquark mass, Consensus gets 

so Consensus says that Our Universe is NOT Stable 
but is rather at the boundary of Metastability and Instability. 
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The Individual view is more complicated, but more Optimistic. 

In it, the Higgs is a Tquark Condensate 
and 
the Higgs and Tquark form a 3-Mass-State System 
according to Nambu-Jona-Lasinio type structures 
described in the papers hep-ph/9603293 and hep-ph/0311165 
by Yamawaki, Hashimoto, and Tanabashi 
producing 3 Higgs-Tquark Mass States: 

at the Critical Point; 
at the Non-Perturbativity Bounday; 

and in the Normal Stable Zone. 

Only at the Critical Point ( where the Higgs Mass is at the Higgs VEV ) 
is the zone of Vacuum Instability or Metastability encountered. 

Therefore, the Individual view is YES - Our Universe is Stable. 

How and Why did the Consensus reject the Optimistic View of the Individual ? 

Here are some details: 

Page 5



You can plot characteristics of a Nambu-Jona-Lasinio type Higgs-Tquark system 
on a Higgs Mass - Tquark Mass diagram like this:

From First Principles 
it is clear that there should be a Higgs-Tquark Mass State at the Critical Point: 

Critical Point State: Higgs Mass about 260 GeV (around the Higgs VEV) - 
                                - Tquark Mass about 220 GeV

From its geometry, my physics model - see viXra 1602.0319 - 
predicted in the 1980s a Tquark Mass State about 130 GeV, 
indicated by the Green Line: 
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The 130 GeV calculation can be seen in terms of 
Particles as Schwinger Sources, finite small regions defined by Julian Schwinger, 
whose geometry determines Green’s Functions from Bergman Kernels 
of Complex Domains having symmetry of the gauge groups of Particle charges. 
Armand Wyler developed this technique in the context of electromagnetic force 
strength (fine structure constant) and particle masses (proton / electron mass ratio).  
Hua Luogeng calculated the relative volumes of Schwinger Source structures 
needed to apply Wyler’s techniques to the Weak, Color, and Gravity forces. 
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On 22 May 1992 the paper 
"ANALYSIS OF TOP-ANTITOP PRODUCTION AND DILEPTON DECAY EVENTS AND 
THE TOP QUARK MASS” 
by R. H. Dalitz and Gary R. Goldstein was received by Physics Letters B (Phys. Lett. B 
287 (1992) 225-230). 
It stated that: "A simple idealized procedure is proposed for the analysis of individual 
top-antitop quark pair production 
and dilepton decay events, in terms of the top quark mass. 
This procedure is illustrated by its application to the CDF candidate event. 
If this event really represents top-antitop production and decay, 
then the top quark mass would be 131 +22 -11 GeV.”.

When I saw that paper I was very happy 
because it supported my theoretical prediction of a 130 GeV Tquark Mass State

However, for political reasons - NOT based on physics reasoning - 
the Fermilab Consensus hated the Dalitz-Goldstein paper and its result 
so 
instead of what I had hoped for, 
intelligent discussion of my model and its successful prediction, 
the paper’s authors (and I who was supporting their work) 
were on the receiving end of hateful vitriol from the Fermiab Consensus. 

! Example of hateful vitriol - Goldstein was at Tufts, and the Fermilab Consensus 
! told Tufts that if Goldstein continued to publicize his Tquark mass calculation work 
! then all faculty and students at Tufts would be banned from working at Fermilab. 
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On 26 April 1994 Fermilab released FERMILAB-PUB-94/097-E 
by The CDF Collaboration
"Evidence for Top Quark Production inpp Collisions at 4s = 1.8 TeV” 
with this semileptonic histogram (colors added by me) 

Fermilab ignored the magenta small peak corresponding to the Critical Point State, 
without comment, 
and also ignored the green large peak corresponding to my prediction 
and the Dalitz-Goldstein paper, saying  
"... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. …”. 

I think that the Fermilab Consensus ignored the large green peak because it is roughly 
coincident with 130 GeV of Dalitz, Goldstein, and me that the Consensus hates. 

Fermilab, from that time on, insisted that the one and only Tquark Mass State 
was the broad cyan peak around 174 GeV 
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and continued to do so even when Fermilab’s other detector, D0, 
in 1997 (hep-ex/9703008) also saw semileptonic histogram peaks around 
the Critical Point Mass State (magenta) 
and the predicted Dalitz-Goldstein Mass State (green)

Fermilab continued to insist that the one and only Tquark Mass State 
was the broad cyan peak around 174 GeV 
despite the fact that their published data could be analyzed to be consistent 
with all three Nambu-Jona-Lasinio Mass States. If you would like to see a lot of details 
about such alternative analyses, see my web pages - 
www.valdostamuseum.com/hamsmith/ and www.tony5m17h.net 

Here, on the following 2 pages, are a few of those details: 
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In February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis by using only 8 Dilepton CDF events 
(hep-ex/9810029)

CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-mass 
dilepton events that were indicated to be in the 120-135 GeV range, and shifted the 
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mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting to 
discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event. 
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No matter whatever the reality of the green low mass or magenta high mass peaks, 
it is clear that Fermilab was observing the broad cyan middle mass Nambu-Jona-
Lasinio Tquark Mass Peak so as of the mid-1990s our diagram should be 
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Now, start at the Critical Point and run down (white line) the Boundary of 
Normal Stable - Non-Perturbativity until you hit the cyan Fermilab Middle Mass Statee 
and then continue down a straight line (white line) to the green Tquark Ground State

At this point, mid-1990s, assuming a Nambu-Jona-Lasinio-type Higgs-Tquark System, 
Fermilab had seen the Tquark Masses of the three Higgs-Tquark Mass States 
but the Higgs Masses were only NJL predictions not yet seen by LHC. 

Critical Point High Mass States: Higgs about 260 GeV and Tquark about 220 GeV 
Experiments in this region should tell us about the Critical Intersection of Normal 
Stability, Non-Perturbativity of Compositeness and 8-dim Kaluza-Klein M4 x CP2 
Structure, and Vacuum Instability. 

Non-Perturbativity Boundary Middle Mass States: Higgs about 200 GeV and 
Tquark about 174 GeV Experiments in this region should tell us a lot about 
Non-Perturbativity of Compositeness and 8-dim Kaluza-Klein M4 x CP2 Structure. 

Normal Stable Low Mass Ground States: Higgs about 125 GeV 
and Tquark about 130 GeV.
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It was only in the time from mid-1990s to early 2000s that I began 
to understand the Nambu-Jona-Lasinio-type 3-Mass-State Higgs-Tquark System, 
based on reading the papers hep-ph/9603293 and hep-ph/0311165 
by Yamawaki, Hashimoto, and Tanabashi, 
but 
just when I was beginning to really understand the NJL-type Higgs-Tquark System 
I was blacklisted by the Cornell arXiv (2002) 
! I had tried to fight the blacklisting by suing Cornell (Case No.:4:02-CV-280 
! fin my home Northern District of Georgia)
! which suit was dismissed 24 March 2003 only on Jurisdictional grounds 
! (not a dismissal of the merits of my case) the Court saying 
! that I should sue Cornell in its home state of New York. 
! My efforts to hire a good New York law firm were unsuccessful because, 
! as I was told, no matter whether I paid a good fee, I would be only an Individual 
! one-time client, and Cornell was a multi-billion dollar enterprise involving 
! a large number of people (some of my cousins are alumnae) with whom a good 
! relationship was of continuing usefulness for New York lawyers. 
! Therefore I gave up the law suit approach. 
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Further,  
the CERN CDS EXT service which had allowed me to put up papers
terminated outside access (and therefore terminated my access) pursuant to 
an 8 October 2004 meeting of the CERN Scientific Information Policy Board (SIPB) 
so 
my ability to communicate my ideas to the physics community 
was severely curtailed, being restricted to my personal web sites, 
and the alternative archive viXra, 
and making talks at meetings, 
including contributing a talk at the 2005 APS April Meeting in Tampa. 

The chairman of the session at which I presented my 
Nambu-Jona-Lasinio-type 3-Mass-State Higgs-Tquark System
was Joseph Lykken of Fermilab. At the meeting he seemed interested,
and said he would discuss it with the people at Fermilab and let me know
if I could maybe go there and make a talk etc.

I did not hear from him immediately,
so I sent him an email and he replied (20 April 2005) saying:
"... Thanks, I will let you know if I get any postive response from
the CDF and D0 experiments. Regards, -Joe ...".

There was no further contact with him after that, 
which 
showed me that even if a smart individual like Joe Lykken at a place like Fermilab 
were to be interested in my ideas, the Consensus Powers would 
make certain that I and my ideas would not be allowed. 

Therefore about all I could do was to wait for the LHC to start taking data 
that might indicate Higgs Mass States predicted by my NJL model.
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The cleanest and most reliable channel in the LHC experiment is Higgs -> ZZ* -> 4l 
which would show a Higgs Mass State as a clean peak 
but it has fewer events than other channels 
so 
the  most likely early discovery of a Higgs State would be in the digamma channel 
which would show a Higgs Mass State as a shallow bump on a broad background curve 
that might be hard to distinguish from a statistical fluctuation. 

In 2008 the LHC started up to run at 14 TeV, 
but defective electrical connections caused an explosion that terminated operation. 

In 2010-2011, after repairs and rethinking, the LHC began to run at 7 TeV 
with ATLAS and CMS indicating possible Higgs Mass State around 115-130 GeV. 

In 2012, running at 8 TeV, ATLAS and CMS Observed in the digamma channel 
the 125 GeV Low Mass HIggs Ground State. As to the other two Higgs Mass States, 
ATLAS saw Indications of Higgs Mass States around 200 and 260 GeV, 
as well as at 125 GeV, in the Higgs -> ZZ* -> 4l channel
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CMS also saw indications of the same two Higgs Mass States 
with cross sections around 25% of Standard Model expectations: 

The LHC shut down in 2013-2014 for repair and reconstruction needed 
for operation at 13 TeV. 
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In 2015 the LHC had a 13 TeV run producing 2.6 fb-1 for CMS and 3.2 fb-1 for ATLAS
both of which saw iindications of Higgs Mass States around 200 and 260 GeV

CMS saw

ATLAS saw 
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In 2016 the LHC had a 13 TeV run producing 35.9 fb-1 for CMS and 36.1 fb-1 for ATLAS 

CMS saw for the Higgs -> ZZ* -> 4l channel: 
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ATLAS saw for the Higgs -> ZZ* -> 4l channel: 

In August 2016, 
based on the first 14.8 fb-1 of 2016 data in the Higgs -> ZZ* -> 4l channel, 
ATLAS saw Indications of Higgs Mass states in the area of 200 GeV and 260 GeV 
and Observation of Higgs Mass state at 125 GeV. 

For the Full 2016 36.1 fb-1 of data in the Higgs -> ZZ* -> 4l channel, 
ATLAS did not report results at Moriond 2017, 
and at Shanghai LHCP2017 only reported results for the 80 to 170 GeV range, 
thus ignoring the possible Higgs Mass states in the area of 200 GeV and 260 GeV 
while emphasing Observation of the Higgs Mass state at 125 GeV. 

If in future data analysis and reporting, 
the LHC follows the trend of ATLAS, ignoring any Higgs at 200 and 260 GeV, 
and concentrating only on the Observed 125 GeV Higgs Mass state 
that is favored by the Consensus, 

then the Individual’s Nambu-Jona-Lasinio 3-State HIggs-Tquark System 
will have been Effectively Suppressed 

and the Simple Consensus View of a single Higgs state at 125 GeV 
will have prevailed, 

just as the Fermilab Consensus, by ignoring any Tquark data at 130 and 220 GeV, 
has seen its Simple Consensus View of a single Tquark state at 174 GeV
become Accepted Dogma. 
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In 2016-2017 I wanted to present my Nambu-Jona-Lasinio 3-Mass-State ideas 
for a Higgs-Tquark system in the context of watching LHC results 
as the amount of data increased, being 30-40 fb-1 for 2016 
and expected to be a similar amount for 2017 
because 
I hope that the Higgs -> ZZ* -> 4l channel results with 60-80 fb-1 
may be enough to show clearly evidence or observation of
the 200 GeV Higgs Mass State on the Non-Perturbativity Boundary 
and 
the 260 GeV Higgs Mass State at the Critical Point (Higgs VEV) 

so I applied to visit 
the 2017 Rencontres de Moriond (results of the LHC 2016 run)
and
the Princeton Institute for Advanced Study 
and 
the Simons Center for Geometry and Physics. 

The Moriond organizer was very courteous, 
but declined my offer to talk about my ideas. 

The Princeton IAS rejected my application, 
stating that I was unqualified because I have no Ph.D., 
despite the facts that: 
Freeman Dyson was a Professor at IAS (1953-1994, then becoming emeritus)
Freeman Dyson has no Ph.D., 
but has a 1945 Trinity College Cambridge B.A. in mathematics. 
I have a 1963 Princeton A.B. in mathematics. 

The Simons Center rejected my application, not stating any particular reason. 
! A personal reason that I would have liked to visit the Simons Center 
! is that it is near the Setauket Presbyterian Church, of which 
! my 8-Great Grandfather Nathaniel Brewster was the First Minister (1665-1690). 
! Nathaniel Brewster (AB Harvard 1642) was one of the nine graduates of Harvard’s first class. 
! His father, my 9-Great Grandfather Francis Brewster II (MA Pembroke Cambridge 1624), 
! died at sea in 1647 aboard the New Haven Phantom Ship. 

If the Influential Physics Establishment Institutions 
such as CERN-LHC-Moriond, Princeton IAS, and Simons Geometry and Physics 
continue to exclude Individuals with ideas such as Nambu-Jona-Lasinio Systems 
then 

Physics will enter a Dark Age with only incremental advancements 
and 

No Major Advancement in Fundamental Understanding. 
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Dark Energy and Dark Matter 
Consensus = Unknown       Individual = Known Segal Conformal  Structure

Again, the Consensus view is simple and clear: 

Nobody understands Dark Energy and Dark Matter. 

Also again, the Individual view is more complicated, but more Optimistic. 

In 2003 the Wilkinson Microwave Anisotropy Probe (WMAP) released 
its first results (astro-ph/0302207) showing 
a Dark Energy : Dark Matter : Ordinary Matter ratio 

DE : DM : OM     =     0.73 : 0.22 : 0.044

Irving Ezra Segal based his ideas about Gravity and the Cosmological Constant 
on the Conformal group Spin(2,4) = SU(2,2) whose 15 generators act as gauge bosons 
which combine to produce Einstein-Hilbert Gravity plus Cosmological Constant -
- see section 14.6 of Rabindra Mohapatra’s book "Unification and Supersymmetry". 

The 15 Conformal Generators are: 
6 Lorentz plus 4 Special Conformal = 10 for the Expanding Universe of Dark Energy

4 Translations for 4-dim spacetime of Primordial Black Holes and Dark Matter
1 Dilatation for the Higgs scalar giving Mass to Ordinary Matter

At first glance, that gives the ratio 
DE : DM : OM = 10/15 : 4/15 : 1/15  = 0.67 : 0.27 : 0.06

but DE, DM, and OM vary differently with the time-varying radius of Our Universe. 
When you take into account the differing variations with age of Our Universe, 
you get for the ratio at our present time: 

DE : DM : OM     =     0.753 : 0.202 : 0.045
in very good agreement with the WMAP results.

I then wrote a paper that, 
even though I had been blacklisted by the Cornell arXiv in 2002, 
I hoped would be good enough and important enough that Cornell would lift its blacklist. 
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However, when I submitted my WMAP ratio calculation paper to the Cornell arXiv, 
I found that my blacklisting would not be lifted, 
and it was rejected by Cornell in February 2004. 

I then submitted the paper to the CERN CDS document server 
which allowed me to post it as EXT-2004-013. 

My success was short-lived, because pursuant to an 8 October 2004 meeting 
of the CERN Scientific Information Policy Board (SIPB) 
the CERN CDS External Service was terminated. 
My personal opinion is that my name was involved in the October 2004 
discussions leading to the killing of the CERN CDS preprint server. 
My only sources are rumors, because nobody officially involved will talk to me directly. 
The rumor sources are people connected with CERN who would talk to me 
or to friends of mine but were (and probably still are) afraid of their jobs 
if they were to be identified. 

If the Consensus continues to Suppress the distribution of Individual ideas 
such as Conformal Gravity, Dark Energy, and Dark Matter 
then 
it is very unlikely that Understanding of Gravity, Dark Energy, and Dark Matter 
will advance beyond the Consensus View, which is that 

Dark Energy and Dark Matter are Mysteries that Nobody Understands. 

 

The following 5 pages are my WMAP ratio calculation paper EXT-2004-013 
that was put on CERN CDS before termination of External service in October 2004. 
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From E8 Root Vector Geometry to the LHC
Frank Dodd (Tony) Smith, Jr. - 2017 - viXra 1701.0496

Abstract

This paper is intended to be a only rough semi-popular overview of how 
the 240 Root Vectors of E8 can be used to construct a useful Lagrangian 
describing Gravity and Dark Energy plus the Standard Model. 
For details and references, see viXra/1602.0319.

The 240 Root Vectors of E8 represent the physical forces, particles, and spacetime 
that make up the construction of a realistic Lagrangian describing 
the Octonionic Inflation Era followed by a Quaternionic M4 x CP2 Kaluza-Klein Era 
in which the HIggs emerges by the Mayer mechanism and  2nd and 3rd Generation 
Fermions appear. By generalizations of the Nambu-Jona-Lasinio models, 
the Higgs is seen to be a Truth Quark-AntiQuark Condensate giving 
3 Mass States of the Higgs and 3 Mass States of the Truth Quark. 
My analysis of Fermilab and LHC observation data indicates that 
Fermilab has observed the 3 Truth Quark Mass States and 
LHC has observed the 3 Higgs Mass States. 
The Lagrangian, which is fundamentally classical, is constructed from E8 only 
and E8 lives in Cl(16) = Cl(8) x Cl(8) which corresponds to two copies of an E8 Lattice. 
A seperate paper discusses using a third copy of an E8 Lattice in connection with 
construction of a realistic Algebraic Quantum Field Theory related to the Leech Lattice. 
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The 240 root vectors of E8 are of equal length in 8 dimensions 
as they form the 240-vertex Witting-Gossett polytope 

so 
you can in 8 dimensions visualize how they group together 

If you look at the 240 vertices as points on an 8-dim sphere 
then 

you can pick one point as the North Pole 
and 

see where the other points fall at their angle of latitude: 

1 is at North Pole 

56 nearest neighbors of the North Pole 
are at North Temperate Latitude 

126 2nd nearest neighbors of the North Pole 
are at the Equator 

56 3rd nearest neighbors of the North Pole 
are at South Temperate Latitude 

1 4th nearest neighbor of the North Pole 
is Anitpodal at the South Pole

Therefore you see that the 240 break down into 1 + 56 + 126 + 56 + 1 
but 

what you need to see next is which root vector corresponds to which physics thing. 



Geometry of the E8 Lie Group gives you some ideas: 

56 + 56 = 112 Temperate North and South is the D8 = Spin(16) subgroup of E8 
and they correspond to Gravity + Dark Energy and the Standard Model gauge groups 
and to 8-dimensonal Spacetime position and momentum. 

Each 56 breaks down into 24 + 32. 

North Temperate 24 = D4 Lie Algebra = Spin(2,6) which contains Conformal Spin(2,4) 
which gives Gravity plus Conformal Dark Energy 
as well as Ghosts of Standard Model Gauge Bosons 

South Temperate 24 = D4 Lie Algebra = Spin(8) which contains SU(4)  
which gives SU(3) of the Color Force 
which is the Global Group of Kaluza-Klein Internal Symmetry Space  CP2 
and CP2 = SU(3) / SU(2) x U(1) contains groups of Weak and Electromagnetic Forces
as well as Ghosts of Gravity and Dark Energy 

Symmetric space D8 / D4(gravity) x D4(standard model) is 112-28-28 = 64-dim 
and it corresponds to 64 = 8-dim position x 8-dim momentum of 8-dim Spacetime 
which 
8-dim Spacetime reduces to 4+4 dim M4 x CP2 Kaluza-Klein spacetime

Symmetric space E8 / D8 is 128-dim Rosenfeld OctoOctonionic Projective Plane 
which is 
1 + 126 + 1 of the North Pole, Equator, and South Pole 

The 128 are the 8 Spacetime components of Fermions:  8 Particles and 8 AntiParticles 
for 8x8 = 64 Particle components + 8x8 = 64 AntiParticle components. 
1 at North Pole = time component of Neutrino 
1 at South Pole = time component of AntiNeutrino
126 at Equator = other components of Leptons and Quarks = root vectors of E7

Symmetric space E7 / D6xSU(2) = 64-dim Rosenfeld QuaterOctonionic Projective Plane 
corresponds to 8 components of (electron + rgb up quarks) = 8x4 = 32 

plus 8 components of (positron + rgb up antiquarks) = 8x4 = 32 
D6 x SU(2) has 60+2 = 62 root vectors so if you add 1+1 North and South Poles 
you get 64 corresponding to 8 components of (neutrino + rgb down quarks) = 8x4 = 32 

plus 8 components of (antineutrino + rgb down antiquarks) = 8x4 = 32



2-dim projection of 240 E8 Root Vectors 
gives useful visualization of 

which root vector corresponds to which physics thing

In 2-dim Projection the Root Vectors no longer have the same distance from origin 

but in this particular 2-dim projection the physical interpretations of each Root Vector 
becomes clear: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark 
white boxes enclose time components of neutrino and antineutrino
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum

Here is how the 2-dim physical interpretations correspond 
to the 8-dim Sphere Latitude decomposition: 





Recipe for constructing Lagrangian from E8 Root Vectors

My favorite Fundamental Structure of Physics is the Lagrangian.  
In his Dirac Lecture, Steven Weinberg says “... Lagrangian density ... 
you can think of it as the density of energy. 
Energy is the quantity that ... tells us how the system evolves. ...”. 

The Lagrangian Density contains Boson terms and Fermion terms. 
To get the full Lagrangian, you integrate those terms over Spacetime. 

The Code or Recipe just says: 

put 
the Gravity + Dark Energy Gauge Bosons and Standard Model Ghosts 
and 
the Standard Model Gauge Bosons and Gravity-Dark Energy Ghosts
into the Lagrangian Density Boson terms in accord with the standard way of 
constructing physics boson terms 

and 

put 
the Fermion Particles and AntiParticles 
into the Lagrangian Density Fermion terms in accord with the standard way of 
constructing physics fermion terms

and 

put the Spacetime Root Vectors 
into the Spacetime Base Manifold over which the Lagrangian Density is integrated. 

In terms of the preceding pictures of physics of E8 Root Vectors 
the Code or Recipe gives a Lagrangian that is a realistic physics model. 

Of course, to completely carry out the Code or Recipe you need to write out 
the Lagrangian terms in the math language of conventional physics 
and that is described in some of the long papers I have written 
(see my web site and my viXra papers). 

Here I am just trying to show the basic underlying structure of E8 Geometry 
so I am not writing down the extensive details in this paper. 





The fundamental Lagrangian formed by this structure 
is an Octonionic structure over 8-dim Spacetime 

and is effective during the Initial Big Bang and Inflation. 

Since Octonionic Quantum Field Theory is NOT Unitary, 
Particle / AntiParticle Creation occurs during Inflation. 

Inflation Ends when a preferred Quaternionic Subspacetime freezes out, 
converting 8 dim Spacetime into 4+4 dim M4 x CP2 Spacetime where 

M4 = Physical Minkowski Spacetime and 
CP2 = SU(3) / U(2) Internal Symmetry Space and 

the Octonionic Integral becomes two Quaternionic Integrals 

Here is how the Witting 240-Polytope splits into two 600-Cells: 





In more detail, start with the North Pole. 

Then the North Pole has 56 nearest neighbors that live on a North Temperate Zone 
which is a fixed Latitude Angle from the North Pole 
and is a 6-dim sphere Latitude subset of the 7-dim sphere.
The 56 are of two kinds: 
32 describing half of 8-dim Spacetime 
for 4-dim Minkowski Physical Spacetime and 
24 describing Gauge Bosons and Ghosts for Gravity and the Standard Model. 
The 32 Spacetime-type vertices live on the Equator of the 6-dim sphere and 
are distributed on that 5-dim sphere as one half of the 64 vertices of a hypercube in 6-dim space.  
12 of the 24 live on a North Temperate Latitude of the 6-dim sphere 
The other 12 of the 24 live on a South Temperate Latitude of the 6-dim sphere. 

Then there are 126 next-nearest neighbors to the North Pole. 
They live on the Equator of the 7-dim sphere 
and are distributed on that 6-dim sphere as the Root Vectors of the E7 Lie Algebra 

They correspond to 126 of the 128 components of 8+8 Fermion Particles+AntiParticles. 

Then are the 56 nearest neighbors of the South Pole that of a South Temperate Zone 
which is a fixed Latitude Angle from the South Pole 
and is a 6-dim sphere Latitude subset of the 7-dim sphere.
The 56 are of two kinds: 
32 describing half of 8-dim Spacetime 
for 4-dim CP2 Standard Model Internal Symmetry Space and 
24 describing Gauge Bosons and Ghosts for the Standard Model and Gravity. 
The 32 Spacetime-type vertices live on the Equator of the 6-dim sphere and 
are distributed on that 5-dim sphere as the other half of the 64 vertices of a hypercube in 6-dim space.  
12 of the 24 live on a North Temperate Latitude of the 6-dim sphere 
The other 12 of the 24 live on a South Temperate Latitude of the 6-dim sphere. 

Then there is finally the South Pole.The 240-Polytope decomposes into two 120-vertex 600-Cells



The 240-Polytope splits into two 120-vertex 600-Cells:

Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), 
say: “...

...

 
...”.



One 600-Cell represents M4 and the other 600-Cell represents CP2: 



Splitting Octonionic Spacetime into Quaternionic M4 x CP2 Kaluza-Klein over CP2 
produces 

Higgs by the Mayer Mechanism and 
Second and Third Generation Fermions 



By generalizations of the Nambu-Jona-Lasinio mechanism 
Higgs is a Fermion Particle-AntiParticle Condensate 

which, since the Truth Quark is by far the most massive Fermion, 
effectively means that Higgs is a Truth Quark - Truth AntiQuark Condensate.



Higgs - Truth Quark System has 3 mass states for Higgs and for Truth Quark 
that have (in my opinion) been seen by Fermilab and LHC experiments



Semileptonic histograms of CDF and D0 show 3 Truth Quark Mass States

Higgs -> ZZ -> 4l channel histogram of CMS shows 3 Higgs Mass States

The histogram, from CMS-PAS-HIG-16-041 discussed at Moriond March 2017, 
has bins of 4 GeV width, so that CMS analysis shows two higher Higgs mass states: 



middle-mass Higgs state (cyan) with mass 201 GeV 
high-mass Higgs state (magenta) with mass 261 GeV 

The CMS observation of 261 GeV for the high-mass Higgs state is somewhat higher 
than the theoretical value given by Koichi Yamawaki in hep-ph/9603293 where he says: 
“... the four-fermion theory in the presence of gauge interactions (... gauged Nambu-
Jona-Lasinio (NJL) ... model ) can become renormalizable and nontrivial ... 
The Higgs boson was predicted as a tbar-t bound state ... Its mass was ... calculated by 
BHL ... [ Bardeen-Hill-Lindner ] ... through the full RG equation ... the result being ... 
MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV ...”.  

The CMS observation of 201 GeV for the middle-mass Higgs state is also somewhat 
higher than the theoretical value given by Hashimoto, Tanabashi, and Yamawaki 
in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

In both cases 
the CMS observed mass is about 20 GeV higher than the theoretical mass 
which is close enough to show that the theory is fundamentally realistic 
but indicates that further experimental data and study of data analysis 
and consideration of refinements of the theoretical models would be useful. 



Consensus 1-state Higgs and Tquark give Metastable Universe 
but E8 3-state Higgs and Tquark gives Stable Universe at Low Energy 

and 8-dim Kaluza-Klein Compositeness at Medium Energy 
and Full Electroweak Symmetry at High Energy

The Consensus View of experimental results of the LHC and Fermilab is 
that there is only one Higgs state and it is the 125 GeV state and
everything else seen by the LHC is statistical fluctuation 
and 
that there is only one Tquark state and it is the 174 GeV state and
everything else seen by Fermilab or the LHC is statistical fluctuation. 

Based on the history of Fermilab analyses since the 1990s 
and on the fact at Moriond 2017 for the channel H -> ZZ* -> 4l
Oda’s slide 14 about ATLAS analysis covered only Higgs masses 80 to 170 GeV 
and 
Mei’s slide 2 about CMS analysis covered only Higgs masses 70 to 170 GeV
it seems likely 
that all Higgs mass analysis of 2017 data will be only for the region 70 to 170 GeV 
so that 
the two higher-mass Higgs states of E8 physics will forever be ignored. 

A similar thing happened with analyses of Tquark mass states at Fermilab in the 1990s. 

Then the Fermilab Consensus decided: that there is only one Tquark mass state;
that it is the 174 GeV central (cyan) peak; and that the green and magenta peaks 
predicted by E8 physics are only statistical fluctuations.  
Therefore later Fermilab analyses experiments ignored the green and magenta peaks. 

What does this mean for physics ?  



It means that every physics student has been since the 1990s 
and will be from now on taught that the Standard Model 

has only one Higgs mass state (125 GeV) and one Tquark mass state (174 GeV). 

WHAT IS WRONG WITH THAT ? 
WHAT REAL DIFFERENCE WOULD IT MAKE TO FOLLOW THE CONSENSUS ? 

If you use the Standard Model to plot Higgs mass against Tquark mass you get this 
phase diagram: 

Where is the Consensus View on the Phase Diagram ? 



The Consensus View of one Higgs at 125 GeV and one Tquark at 174 GeV 
gives a METASTABLE UNIVERSE that might destroy itself at any moment:

How about the E8 physics model with 3-state Higgs and 3-state Tquark ? 



In the E8 physics 3-state model there are 3 intersections: 

low mass H  with low mass Tq
medium mass H with medium mass Tq

high mass H with high mass Tq 

Those 3 intersections are, respectively:

in the Normal Stable region - with STABLE Universe

on the boundary line of non-perturbativity - at which Higgs compositeness 
and 8-dim Kaluza-Klein spacetime structure become manifest 

( see hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki )

at the critical point - beyond which Electroweak Symmetry is NOT broken 
and W and Z bosons stay massless



E8 Root Vector Geometry - AQFT - 26D String Theory - 
- Schwinger Sources - Quantum Consciousness

Frank Dodd (Tony) Smith, Jr. - 2017 - viXra 1701.0495

Abstract

This paper is intended to be a only rough semi-popular overview of how 
the 240 Root Vectors of E8 can be used to construct a useful Lagrangian 
and Algebraic Quantum Field Theory (AQFT) in which the Bohm Quantum Potential 
emerges from a 26D String Theory with Strings = World-Lines = Path Integral Paths 
and the Massless Spin 2 State interpreted as the Bohm Quantum Potential. 
For details and references, see viXra/1602.0319.

The 240 Root Vectors of E8 represent the physical forces, particles, and spacetime 
that make up the construction of a realistic Lagrangian describing 
the Octonionic Inflation Era. The Octonionic Lagrangian can be embedded into 
a Cl(1,25) Clifford Algebra which with 8-Periodicity gives an AQFT. 
The Massless Spin 2 State of 26D String Theory gives the Bohm Quantum Potential. 
The Quantum Code of the AQFT is the Tensor Product Quantum Reed-Muller code.
A Single Cell of the 26D String Theory model has the symmetry of the Monster Group. 
Quantum Processes produce Schwinger Sources with size about 10^(-24) cm. 
Microtubule Structure related to E8 and Clifford Algebra enable Penrose-Hameroff 
Quantum Consciousness. E8 and Cl(8) may have been encoded in the Great Pyramid.  
A seperate paper discusses using the Quaternionic M4 x CP2 Kaluza-Klein version 
of the Lagrangian to produce the Higgs and 2nd and 3rd Generation Fermions 
and a Higgs - Truth Quark System with 3 Mass States for Higgs and Truth Quark. 
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The 240 root vectors of E8 are of equal length in 8 dimensions 
as they form the 240-vertex Witting-Gossett polytope 

so 
you can in 8 dimensions visualize how they group together 

If you look at the 240 vertices as points on an 8-dim sphere 
then 

you can pick one point as the North Pole 
and 

see where the other points fall at their angle of latitude: 

1 is at North Pole 

56 nearest neighbors of the North Pole 
are at North Temperate Latitude 

126 2nd nearest neighbors of the North Pole 
are at the Equator 

56 3rd nearest neighbors of the North Pole 
are at South Temperate Latitude 

1 4th nearest neighbor of the North Pole 
is Anitpodal at the South Pole

Therefore you see that the 240 break down into 1 + 56 + 126 + 56 + 1 
but 

what you need to see next is which root vector corresponds to which physics thing. 



Geometry of the E8 Lie Group gives you some ideas: 

56 + 56 = 112 Temperate North and South is the D8 = Spin(16) subgroup of E8 
and they correspond to Gravity + Dark Energy and the Standard Model gauge groups 
and to 8-dimensonal Spacetime position and momentum. 

Each 56 breaks down into 24 + 32. 

North Temperate 24 = D4 Lie Algebra = Spin(2,6) which contains Conformal Spin(2,4) 
which gives Gravity plus Conformal Dark Energy 
as well as Ghosts of Standard Model Gauge Bosons 

South Temperate 24 = D4 Lie Algebra = Spin(8) which contains SU(4)  
which gives SU(3) of the Color Force 
which is the Global Group of Kaluza-Klein Internal Symmetry Space  CP2 
and CP2 = SU(3) / SU(2) x U(1) contains groups of Weak and Electromagnetic Forces
as well as Ghosts of Gravity and Dark Energy 

Symmetric space D8 / D4(gravity) x D4(standard model) is 112-28-28 = 64-dim 
and it corresponds to 64 = 8-dim position x 8-dim momentum of 8-dim Spacetime 
which 
8-dim Spacetime reduces to 4+4 dim M4 x CP2 Kaluza-Klein spacetime

Symmetric space E8 / D8 is 128-dim Rosenfeld OctoOctonionic Projective Plane 
which is 
1 + 126 + 1 of the North Pole, Equator, and South Pole 

The 128 are the 8 Spacetime components of Fermions:  8 Particles and 8 AntiParticles 
for 8x8 = 64 Particle components + 8x8 = 64 AntiParticle components. 
1 at North Pole = time component of Neutrino 
1 at South Pole = time component of AntiNeutrino
126 at Equator = other components of Leptons and Quarks = root vectors of E7

Symmetric space E7 / D6xSU(2) = 64-dim Rosenfeld QuaterOctonionic Projective Plane 
corresponds to 8 components of (electron + rgb up quarks) = 8x4 = 32 

plus 8 components of (positron + rgb up antiquarks) = 8x4 = 32 
D6 x SU(2) has 60+2 = 62 root vectors so if you add 1+1 North and South Poles 
you get 64 corresponding to 8 components of (neutrino + rgb down quarks) = 8x4 = 32 

plus 8 components of (antineutrino + rgb down antiquarks) = 8x4 = 32



2-dim projection of 240 E8 Root Vectors 
gives useful visualization of 

which root vector corresponds to which physics thing

In 2-dim Projection the Root Vectors no longer have the same distance from origin 

but in this particular 2-dim projection the physical interpretations of each Root Vector 
becomes clear: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark 
white boxes enclose time components of neutrino and antineutrino
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum

Here is how the 2-dim physical interpretations correspond 
to the 8-dim Sphere Latitude decomposition: 





Recipe for constructing Lagrangian from E8 Root Vectors

My favorite Fundamental Structure of Physics is the Lagrangian.  
In his Dirac Lecture, Steven Weinberg says “... Lagrangian density ... 
you can think of it as the density of energy. 
Energy is the quantity that ... tells us how the system evolves. ...”. 

The Lagrangian Density contains Boson terms and Fermion terms. 
To get the full Lagrangian, you integrate those terms over Spacetime. 

The Code or Recipe just says: 

put 
the Gravity + Dark Energy Gauge Bosons and Standard Model Ghosts 
and 
the Standard Model Gauge Bosons and Gravity-Dark Energy Ghosts
into the Lagrangian Density Boson terms in accord with the standard way of 
constructing physics boson terms 

and 

put 
the Fermion Particles and AntiParticles 
into the Lagrangian Density Fermion terms in accord with the standard way of 
constructing physics fermion terms

and 

put the Spacetime Root Vectors 
into the Spacetime Base Manifold over which the Lagrangian Density is integrated. 

In terms of the preceding pictures of physics of E8 Root Vectors 
the Code or Recipe gives a Lagrangian that is a realistic physics model. 

Of course, to completely carry out the Code or Recipe you need to write out 
the Lagrangian terms in the math language of conventional physics 
and that is described in some of the long papers I have written 
(see my web site and my viXra papers). 

Here I am just trying to show the basic underlying structure of E8 Geometry 
so I am not writing down the extensive details in this paper. 





The fundamental Lagrangian formed by this structure 
is an Octonionic structure over 8-dim Spacetime 

and is effective during the Initial Big Bang and Inflation. 

Inflation Ends when a preferred Quaternionic Subspacetime freezes out, converting 8 
dim Spacetime into 4+4 dim M4 x CP2 Spacetime where 
M4 = Physical Minkowski Spacetime and  CP2 = SU(3) / U(2) Internal Symmetry Space 
and the Octonionic Integral becomes two Quaternionic Integrals
but 
the Octonionic Lagrangian can be used as a basis for constructing an AQFT 
(Algebraic Quantum Field Theory) 
by embedding each local E8 local classical Lagrangian into a copy of Cl(0,16) 
The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) ->
that goes to Cl(0,8) which has Vector - Half-Spinor Triality
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras
whereby the Creation Sequence continues by Tensor Product

-> Cl(0,8)xCl(0,8) = Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) ->
Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is 3 copies of 
E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed )

The Creation Sequence continues by constructing the Conformal Structure
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))

-> M(2,Cl(0,24)) = Cl(1,25) ->
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8)
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

( This hyperfinite algebra structure corresponds to the Universal Action Reservoir
of Garrett Lisi in arXiv physics/0605068 )



One Cl(1,25) containing one Cl(0,16) containing one E8 gives a Lagrangian description
of one local spacetime neighborhood. To get a realistic global spacetime structure, take
the tensor product Cl(1,25) x ... x Cl(1,25) with all E8 local 8-dim Octonionic spacetimes
consistently aligned as described by 64-dim D8 / D4xD4 (blue dots)  (this visualization uses
a hexagonal type of projection of the 240 E8 root vectors to 2-dim)

which then fill up spacetime according to Gray Code Hilbert's curves:



The Union of all Cl(1,25) tensor products is
the Union of all subdivided 8-HyperCubes
and
their Completion is a huge superposition of 8-HyperCube Continuous Volumes
which Completion belongs to the Third Grothendieck Universe.

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25) E8 Local Lagrangian

∫ Gauge Gravity + Standard Model + Fermion Particle-AntiParticle
8-dim SpaceTime .
whereby World-Lines of Particles are represented by Strings moving in a space
whose dimensionality includes 8v = 8-dim SpaceTime Dimensions +
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra
a 8s+ 8v
8s+* b 8s-
8v* 8s-* -a-b
which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a
26D String Theory with Strings seen as World-Lines.



24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as
superpositions of their respective 8 components

8v SpaceTime is represented by D8 branes. A D8 brane has
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8



A single Snapshot of SpaceTime is represented by a D8 brane at each point of which
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded
dimensions of the 26 dimensions of 26D String Theory.

It is necessary to patch together SpaceTime Snapshots to form a Global Structure
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT)
 whose structure is described by Deutsch 
in "The Fabric of Reality" (Penguin 1997 pp. 276-283):

"… there is no fundamental demarcation between snapshots of other times and
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate
a snapshot relative to the others. To do that, we need to consider the intricate detail of
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space,
the snapshots of some physical objects do fall, for a period, into chains,
each of whose members determines all the others to a good approximation …".

The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice
of 26D String Theory parameterized by the a and b of J(3,O)o
as indicated in this 64-element subset of Snapshots



The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:
Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force

Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles
corresponding to a String of 26D String Theory
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines = Paths
( World-Lines = Path Integral Paths of Garrett Lisi in arXiv physics/0605068 )

Interactions of World-Lines can describe Quantum Theory
according to Andrew Gray ( arXiv quant-ph/9712037 ):
“... probabilites are ... assigned to entire fine-grained histories ...
base[d] ... on the Feynman path integral formulation ...
The formulation is fully relativistic and applicable to multi-particle systems.
It ... makes the same experimental predictions as quantum field theory …”.



Green, Schwartz, and Witten say in their book "Superstring Theory" 
vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ...
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ...
SO(24) ... little group of a ...[26-dim]... massless particle ... and ...
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions.

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The SO(24) little group is related to the Monster automorphism group that is
the symmetry of each cell of Planck-scale local lattice structure.

The massless spin 2 state = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.

The Creation-Annihilation Operator structure 
of the Bohm Quantum Potential of 26D String Theory 

and 
AQFT Quantum Code Information System

is given by the
Maximal Contraction of E8 = semidirect product A7 x h92
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8)

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices,
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates.

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators 
for 8 components of 8 Fundamental Fermions.

Even Grades -2 and +2 = 28 + 28
Each = Creation/Annihilation Operators 
for 28 Gauge Bosons of Gravity + Standard Model.



The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for
quantum entangled systems and are similar to fermion particle-antiparticle pairs.
Therefore quantum information processes can be described by
particle-antiparticle diagrams much like particle physics diagrams and
the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model
should have a Quantum Code Information System
that is based on structure of a unit cell in 26D String Theory
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]]
corresponds to

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra

that is Completion of the Union of All Tensor Products of Cl(1,25)



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group,
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

What happens to a Fundamental Fermion Particle whose World-Line string
intersects a Single Cell ?

The Fundamental Fermion Particle does not remain a single Planck-scale entity.
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ?
In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103,
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular
shape, enclosing a disk across which the metric components fail to be smooth ... due to
its topological structure, the extended KN spacetime does admit states with half-integral
angular momentum. ... The state vector ... evolution is ... governed by the Dirac
equation. ... for symmetry reasons, the electric dipole moment of the KN solution
vanishes identically, a result that is within the limits of experimental data ... a and m are
thought of as parameters of the KN solution, which only asymptotically correspond
respectively to angular momentum per unit mass and mass. Near the singularity, a
represents the radius of the singular ring ... With ... renormalization ... for the usual
scattering energies, the resulting radius is below the experimental limit for the
extendedness of the electron ...".

What is the size of the Fundamental Fermion Kerr-Newman Cloud ?
The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed.

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other
Sporadic Finite Groups and some basic facts and commentary:



The largest such subgroups of M are B, Fi24, and Co1.

B, the Baby Monster, is sort of like a downsized version of M,
as B contains Co2 and Fi23 while M contains Co1 and Fi24.

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in
the Triality of E8 26-dim String Theory.

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the
Single Cell was formed, and as
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices,
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore,

the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, 
and

the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs
and its size should be somewhat larger than, but roughly similar to,

10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

FFKN Clouds are Schwinger Sources.



Schwinger Sources, Hua Geometry, and Wyler Calculations

Fock “Fundamental of Quantum Mechanics” (1931) showed that sources require
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with ... properties ... distributed througout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice
and since there are 7 distinct E8 integral domain lattices
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them,
effectively adding a factor of 8 to the order,
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Cl(1,25) E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .

Consider the Fermion Term.
In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so
that effectively the mass term is, in the conventional picture, an ad hoc inclusion.

The Cl(1,25) E8 model constructs the Lagrangian integral such that the mass m
emerges as the integral over the Schwinger Source spacetime region of its Kerr-
Newman cloud of virtual particle/antiparticle pairs plus the valence fermion so that the
volume of the Schwinger Source fermion defines its mass, which, being dressed with
the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has
local symmetry of the Spin(8) gauge group from which the first generation spinor
fermions are formed as +half-spinor and -half-spinor spaces
and Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7



Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons.
The process of breaking Octonionic 8-dim SpaceTime down to Quaternionic (4+4)-dim
M4 x CP2 Kaluza-Klein creates differences in the way gauge bosons "see" 4-dim
Physical SpaceTime. There 4 equivalence classes of 4-dimensional Riemannian
Symmetric Spaces with Quaternionic structure consistent with 4-dim Physical
SpaceTime:

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )

The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4 .
an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.



The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2 .
an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).

The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2 .
an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.



The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4 .
an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.

Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

 (Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 

there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 

effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993):
 "... the total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Penrose-Hameroff-type Quantum Consciousness is due
to Resonant Quantum Potential Connections among Quantum State Forms.

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra.

Microtubule binary math / code system corresponds
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8
A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16)
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian.

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule.



Microtubules spend most of their lives between 10 microns and 40 microns,
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns )

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ).

In a given Microtubule
the 128 D8 Half-Spinor part  is represented by a line of 128
Dimers in its stable GTP region
and

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region
 ( image adapted from 12biophys.blogspot.com Lecture 11 )

How do the Microtubules communicate with each other ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons
or the Bohm Quantum Potential internal energy, equivalently.



Communication between two Microtubules is by the Bohm Quantum Potential
between their respective corresponding Dimers ( purple arrow )
with the correspondence being based on connection between respective E8 subsets,
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow )

How is information encoded in the Microtubules ?
Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other.
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules,
or the Even Subalgebra of Cl(16) for 20 micron Microtubules,
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]]
the information content of Cl(16) and its Subalgebras is described by the
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits
available to describe one Quantum Thought State among about 2^65,000 possibilities.



65,536-dimensional Cl(16) not only contains the E8 of E8 Physics
and the information content of Microtubules
but also contains the information content of DNA chromosome condensation
and the information content of mRNA triple - amino acid transformations.

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides:
adenine A, guanine G, cytosine C and thymine T. ...

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18
elements of Clifford algebras. This space reduction to four nucleotides means
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads
to DNA compactization and chromosome condensation. ...”.

Information lost by condensing DNA is stored in Microtubules through
Anaphase after which it has been restored to the new Duplicated DNA

The DNA information condensation factor of 65,536 is the dimension of Cl(16)
which is

the Real Clifford Algebra containing 248-dim E8 of E8 Physics
as 120-dim bivector D8 plus 128-dim D8 half-spinor

and is also
the Clifford Algebra of Microtubule information in Quantum Consciousness.



What about information in the Many Microtubules of Human Consciousness ?

The information in one Microtubule is based on Cl(16)
which is contained in the Cl(1,25) of 26D String Theory E8 Physics

How does this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as the energy of 26D String Theory spin two gravitons
which physically represent the Bohm Quantum Potential internal energy.

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition
connected by the Bohm Quantum Potential Force that does not fall off with distance.

Jack Sarfatti defines coherence length L by L^3 = N a^3 so that
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is

T_N = h / E_N = h / N^(5/3) E_ssediff = N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                 Time
  Tubulin Dimers                   T_N
10^(11+9) = 10^20     10^(-33 + 26) = 10^(-7) sec     10^11 neurons 
                                                          x 
                                                      10^9 TD / neuron
                                                          =                                                                                        
                                                      10^20 Tubuin Dimers 
                                                         in Human Brain
10^16              10^(-27 + 26) = 10^(-1) sec - 10 Hz

Human Alpha EEG is 8 to 13 Hz
Fundamental Schumann Resonance is 7.8 Hz

Time of Traverse by a String World-Line Quantum Bohmion of a Quantum
Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest 
neighbors by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 

= 10^10 cm / c = 0.3 sec



Condensate Structure of Higgs and Spacetime

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden. 



Clifford Algebras were not known to European mathematicians until Clifford in the 19th
century and not known to European physicists until Dirac in the 20th century but
it seems to me that their structure was known to Africans in ancient times. For example,
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8):

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )



248-dim E8 (like 256-dim Cl(8)) can also be seen in terms of the Great Pyramid
(the 8-dim difference is related to the Cl(8) Primitive Idempotent and the Higgs).

The  is in the area of the Upper Chamber  which has 5 slabs
that represent the 5 charges ( +1,-1 electric and R,G,B color ) of the Standard Model.

The  is in the area of the Grand Gallery  which rises at a
slope of about 26 degrees, or about half of the Golden Ratio slope of the Great Pyramid
which is arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees.
The Grand Gallery could represent a segment of a space-time path ( World-Line )
in the context of Conformal Gravity



E8 Root Vectors and Geometry of E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1602.0319

Abstract - Introduction

This paper describes a research program based on the 240 E8 Root Vectors encoding 
the basic structure of a Unified Theory of Fundamental Physics by forming 
a local classical Lagrangian for the Standard Model plus Gravity and Dark Energy. 

The Root Vectors know where they belong in the Lagrangian because of their place in 
the geometric structure of E8 and its related symmetric spaces such as: 
E8 / D8 = 128-dim (OxO)P2  
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 
D8 / D4 x D4 = 64-dim Gr(8,16)

Embedding E8 local classical Lagrangian into Cl(0,16) Clifford Algebra and taking the 
completion of the union of all tensor products of all the Cl(0,16)s produces a 
generalization of hyperfinite II1 von Neumann factor fermionic Fock space forming a 
global AQFT describing spacetime, the Standard Model, and Gravity with Dark Energy. 
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
Completion of Union of All Tensor Products of Cl(1,25) = 2x2 matrices of Cl(0,24) 
is the String Theory formulation of the hyperfinite AQFT.

The Physics model described herein may be called the Cl(1,25) E8 Physics Model, 
since the Cl(1,25) of 26D String Theory contains Cl(0,16) which contains E8 whose 
root vectors describe a Lagrangian for the Standard Model and Gravity + Dark Energy.

The main body of the paper describes physical interpretations of the 240 Root Vectors 
with a rough qualitative description of how they are used in setting up calculations 
of force strengths, particle masses, Dark Energy : Dark Matter : Ordinary Matter ratios, 
Kobayashi-Maskawa parameters, etc. 

The main body of the paper (46 pages) concludes with a summary of the results of 
those calculations. Details of the calculations, some related experimental results, etc,  
are given in a more lengthy set of appendices (336 pages). 

This latest (August 2016) version includes LHC results of about 13 /fb of 2016 run, 
including Higgs -> ZZ -> 4l channel events relevant to the existence of two Higgs mass 
states predicted by E8 Physics beyond the conventional 125 GeV state. 



Table of Contents: 
Abstract - Introduction ... page 1
E8 Root Vectors and Maximal SubGroups ... page 3
Octonionic D8 and Spinor Fermions and Coleman-Mandula ... page 5
Quaternionic E7 and SU(2) ... page 7
Spacetime, Unimodular Gravity, and Strong CP ... page 9
Higgs and 3-state Higgs-Tquark System ... page 10
3 Generations of Fermions ... page 16
D4 of Standard Model Gauge Bosons and Gravity Ghosts ... page 17
D4 of Conformal Gravity and Standard Model Ghosts ... page 19 
E8 Physics Lagrangian ... page 21
E8 Quantum Theory ... page 23
Schwinger Sources, Hua Geometry, and Wyler Calculations ... page 33
E8 Physics Calculation Results ... page 46

Appendices: 
Appendix - Schwinger Source: Monster Size and Mandelbrot Julia Structure ... page 47
Appendix - E8 Physics and 256 Cellular Automata ... page 65
Appendix - Conformal Penrose Tiling, E6, and E8 Physics ... page 76
Appendix - Tetrahedra and E8 Physics ... page 96
Appendix - 4-dim M4 Spacetime Feynman Checkerboard ... page 115
Appendix - Renormalization, NCG, and Tquark mass states ... page 128
Appendix - Mendel Sachs and Particle Masses ... page 138
Appendix - Experiments Observing Higgs-Tquark 3-state System ... page 140
Appendix - Details of Force Strength and Boson Mass Calculations ... page 179   176
Appendix - Details of Fermion Mass Calculations ... page 184 
Appendix - Massless Realm Beyond EW Symmetry Breaking ... page 196
Appendix - Kobayashi-Maskawa Parameters ... page 200
Appendix - Neutrino Masses Beyond Tree Level ... page 210
Appendix - Proton-Neutron Mass Difference ... page 215
Appendix - Pion as Sine-Gordon Breather ... page 216
Appendix - Planck Mass as Superposition Fermion Condensate ... page 221
Appendix - Lagrangian Terms ... page 222
Appendix - E8 Fermionic AntiCommutators ... page 229
Appendix - Details of Coleman-Mandula ... page 234
Appendix - Details of Mayer - Higgs ... page 242
Appendix - Higgs as Primitive Idempotent ... page 269
Appendix - Joy Christian Correlations ... page 271
Appendix - Details of Conformal Gravity - DE:DM:OM - Pioneer - Warp Drive...page 278
Appendix - Kepler Polyhedra and Planets ... page 297
Appendix - Spinor Growth, Octonion Inflation ended by Quaternions ... page 305
Appendix - Quaternion Hurwitz Shells - Primes and Powers of 2 ... page 316
Appendix - Grothendieck Universe Quantum Theory and Code ... page 333 
Appendix - Details of World-Line String Bohm Quantum Theory ... page 341
Appendix - ADE World-Line String Bohm Quantum Consciousness ... page 360
Appendix - Condensate Structure of Higgs and Spacetime ... page 378
Appendix - Adinkra and Pyramid ... page 380



E8 Root Vectors and Maximal SubGroups 

248-dim Lie Group E8 has 240 Root Vectors arranged on a 7-sphere S7 in 8-dim space. 

Since it is hard to visualize points on S7 in 8-dim space, 
I prefer to represent the 240 E8 Root Vectors in 2-dim / 3-dim space as 

To understand the Geometry related to the 240 E8 Root Vectors, consider that 

248-dim E8 = 120-dim Spin(16) D8 + 128-dim half-spinor of Spin(16) D8 
and 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 D8 half-spinors 
and 
there are two ways to see a maximal symmetric subspace of E8 and E8 Root Vectors:  

the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 
and 
the symmetric space corresponding to the 112 D8 Root Vectors 

E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in OxO)P2 
where (QxO)P2 = Quaternion-Octonion Projective Planes 

Geometric Structure leads to physical interpretation of the E8 Root Vectors as: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark 
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark 

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors 

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors 

24-12 = 12 yellow represent Standard Model Ghosts 
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum



Octonionic D8 and Spinor Fermions and Coleman-Mandula 

First consider the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 

These are the 128 (OxO)P2 half-spinor E8 Root Vectors on a S7 in 8-dim space: 

Since D8 Spin(16) is the local isotropy group of E8 / D8 = (OxO)P2 
the 128 = 64+64 = 8x8 + 8x8 half-spinor Root Vectors have Octonionic Symmetry 
and can represent 

8 components of 8 Generation-1 Fermion Particles (green/cyan dots)
plus 

8 components of 8 Generation-1 Fermion AntiParticles (red/magenta dots) 

Fermion Types are represented by Octonion Basis Elements: 

1   -   Neutrino 
i    -   Red Down Quark 
j    -   Green Down Quark 
k   -   Blue Down Quark 
E  -   Electron 
I   -   Red Up Quark 
J  -   Green Up Quark 
K  -   Blue Up Quark

In this view, the physical interpretation of the 128 Fermion Root Vectors is 



 

The Octonionic 8 Gen-1 Fermion Particles and 8 Gen-1 Fermion AntiParticles 
have Lorentz structure of spinor representations for 8-dim Spin(1,7) spacetime 
(since D8 = Cl(16) = Cl(8) x Cl(8) by 8-Periodicity and 
Cl(1,7) = Cl(0,8) = M(16,R) = 16x16 Real Matrix Algebra)
and therefore satisfy the Coleman-Mandula Theorem 

(see Appendix - Details of Coleman-Mandula)

Creation-Annihilation Operators for the 8 components of the 8+8 Fermions are 
the odd-grade-+/-1 part of the E8 Maximal Contraction generalized Heisenberg Algebra 
h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

(see Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77)



Quaternionic E7 and SU(2)

E8 Root Vectors for Timelike Neutrino (the cyan dot at 1) and 
Timelike AntiNeutrino (the magenta dot at another 1) are an antipodal pair 

so that the other 128 - 1 - 1 = 126 Root Vectors project non-trivially (i.e., off-origin) 
to the 7-dim Coxeter Reflection hyperplane that is perpendicular to that antipodal axis.
The cyan 1 Neutrino T-component and the magenta 1 AntiNeutrino T-component  

are Root Vectors of 3-dim SU(2) 
and 

126 Root Vectors reflected in 7-dim hyperplane are Root Vectors of 133-dim E7

Since Neutrinos and AntiNeutrinos are fundamentally tree-level massless 
and therefore Left-Handed and Right-Handed respectively 
and 
since the SU(2) of the fermionic E7 x SU(2) maximal compact subgroup of E8 
corresponds to the Timelike Neutrino and the Timelike AntiNeutrino 
and 
since the SU(2) of E7 x SU(2) connects fermions to the ElectroWeak SU(2) 
that lives in the Standard Model Gauge Group D4 and in CP2 = SU(3) / SU(2)xU(1) 

the ElectroWeak SU(2) violates Parity, 
coupling to Left-Handed Fermion Particles

therefore



it is natural to consider the symmetric space corresponding to the 112 D8 Root Vectors 
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 

Since E7 x SU(2) is its local isotropy group 
E8 Physics Structures of the 112 D8 Root Vectors have Quaternionic Symmetry

These are the 112 (QxO)P2 half-spinor E8 Root Vectors on a S7 in 8-dim space: 

The 112 fall naturally into two sets of 56: 

24 yellow / 32 blue horizontal 56 give D4 of Conformal Gravity / M4 of 4+4 Kaluza-Klein 
and 

24 orange / 32 blue vertical 56 give D4 of Standard Model / CP2 of 4+4 Kaluza-Klein



Spacetime, Unimodular Gravity, and Strong CP

The 32+32 = 64 blue  correspond to the 
64-dim symmetric space D8 / D4 x D4 = Gr(8,16) Grassmannian = set of RP7 in RP15

Creation-Annihilation Operators for 8-dim spacetime x 8-dim momentum space are the 
64-dim grade-0 part of the E8 Maximal Contraction generalized Heisenberg Algebra 

h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

Unimodular SL(8,R) Gravity effectively describes a generalized checkerboard 
of 8-dim SpaceTime HyperVolume Elements and, with respect to Cl(16) = Cl(8)xCl(8), 
is the tensor product of the two 8v vector spaces of the two Cl(8) factors of Cl(16). 
If those two Cl(8) factors are regarded as Fourier Duals, 
then 8v x 8v describes Position x Momentum in 8-dim SpaceTime.

Bradonjic and Stachel in arXiv 1110.2159 said: "... in ... Unimodular relativity ... the 
metric tensor ... break[s up] ... into the conformal structure represented by a conformal 
metric ... with det = -1 and a four-volume element ... at each point of space-time ...
[that]... may be the remnant, in the ... continuum limit, of a more fundamental discrete 
quantum structure of space-time itself ...".

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity
seem to be effectively equivalent. Padilla and Saltas in arXiv 1409.3573 said: 
 “... classical unimodular gravity and classical GR are the same thing, and they can be 
extended into the UV such that the equivalence is maintained. ... 
Classical unimodular gravity = classical GR. ... 
Quantum unimodular gravity = quantum GR provided we make certain assumptions 
about how we extend into the UV. ...”. 

Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the
classical field equations associated with quantum chromodynamics (QCD), the
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts 
violation of ... CP ... symmetry unless the phase ø takes one of the special 
values ... 0 ( mod π ) ... this fine tuning is the strong CP problem ... the quantum 
dynamics of ... unimodular gravity ... may lead to the relaxation of ø 
to ø = 0 ( mod π ) without the need ... for a new particle ... such as the axion ...".



Higgs and 3-state Higgs-Tquark Sysytem

Quaternionic E7xSU(2) structure breaks 8-dim Spacetime Octonionic Symmetry 
to Quaternionic (4+4)-dim Associative x CoAssociative Kaluza-Klein Spacetime 

(see Reese Harvey “Spinors and Calibrations” (Academic 1990))
where M4 = 4-dim Minkowski Physical Spacetime is Associative 
and CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space is CoAssociative

Meinhard Mayer said (Hadronic Journal 4 (1981) 108-152): “... each point of ... 
the ... fibre bundle ... E ...

... consists of 
a four- dimensional spacetime point x [ in M4 ] 
to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 ] 
... 
the components of the curvature lying in the homogeneous space G / H could be 
reinterpreted as Higgs scalars (with respect to spacetime [ M4 ]) 
...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, 
but also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.

(see Appendix - Details of Mayer - Higgs)



The Cl(1,25) E8 model identifies the Higgs with Primitive Idempotents
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded
single fundamental scalar particle, but rather the Higgs is seen as a quantum process
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.

The Green Dot  where the White Line originates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.

The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...



m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass, we expect the standard model to enter
a strong coupling regime at relatively low energies, losing in the process our ability to
calculate. This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ... it is natural to think that this effect is caused by
new strong interactions, and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.



The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 

The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. It is at the critical point of the Higgs-
Tquark System with respect to Vacuum Instability and Triviality. It corresponds to the
description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model:
"... the BHL formulation of the top quark condensate ... is based on the RG equation
combined with the compositeness condition ... start[s] with the SM Lagrangian which
includes explicit Higgs field at the Lagrangian level ...
BHL is crucially based on the perturbative picture ...[which]... breaks down at high
energy near the compositeness scale /\ ...[ 10^19 GeV ]...
there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point,
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ...
the one-loop RG equation ...
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state
with a mass MH = 2mt based on the pure NJL model calculation.



Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
so 
its cross-section is also about 25% of the Higgs Ground State cross-section.



3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



D4 of Standard Model Gauge Bosons and Gravity Ghosts

The 24 orange  are Root Vectors of 
the CP2-related D4 local isotropy group in the symmetric space D8 / D4 x D4 
that acts on the CP2 Internal Symmetry Space of Kaluza-Klein M4 x CP2 

8 orange are Root Vectors for Standard Model SU(3) x SU(2) x U(1) 
which have 2+1+1 = 4 Cartan SubAlgebra dimensions. 

Standard Model Gauge groups come from CP2 = SU(3) / SU(2) x U(1) 
(as described by Batakis in Class. Quantum Grav. 3 (1986) L99-L105)

Electroweak SU(2) x U(1) is gauge group as isotropy group of CP2. 

SU(3) is global symmetry group of CP2 but due to Kaluza-Klein structure of compact 
CP2 at every M4 spacetime point, it acts as Color gauge group with respect to M4. 



The 24-8 = 16 D4 of CP2 Root Vectors represent Ghosts of U(2,2) Conformal Gravity.

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



D4 of Conformal Gravity and Standard Model Ghosts

The 24 yellow  are Root Vectors of 
the M4-related D4 local isotropy group in the symmetric space D8 / D4 x D4 
that acts on the M4 Internal Symmetry Space of Kaluza-Klein M4 x CP2 

12 yellow are Root Vectors for Conformal Gravity U(2,2) 
which has 4 Cartan SubAlgebra dimensions. 

Gravity and Dark Energy come from its Conformal Subgroup SU(2,2) = Spin(2,4) 
(see Appendix - Details of Conformal Gravity and ratio DE : DM :OM)

SU(2,2) = Spin(2,4) has 15 generators: 

1 Dilation representing Higgs Ordinary Matter

4 Translations representing Primordial Black Hole Dark Matter

10 = 4 Special Conformal + 6 Lorentz representing Dark Energy 
(see Irving Ezra Segal, “Mathematical Cosmology and Extragalactic Astronomy” (Academic 1976))

The basic ratio Dark Energy : Dark Matter : Ordinary Matter = 10:4:1 = 0.67 : 0.27 : 0.06 
When the dynamics of our expanding universe are taken into account, the ratio is 
calculated to be  0.75 : 0.21 : 0.04 



The 24-12 = 12 D4 of M4 Root Vectors represent Standard Model Ghosts

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



E8 Physics Lagrangian

Using the E8 Root Vector structure as described above, 
it is natural to construct a Lagrangian density 

having terms for 
E8 / D8 Fermions (with Fermion Generations 2 and 3 from Quaternionic structure) 
and 
D4 Standard Model Gauge Bosons and Gravity Ghosts 

(see Appendix - Lagrangian Terms)

and 
D4 Conformal Gravity Gauge Bosons and Standard Model Ghosts 

(see Appendix - Details of Conformal Gravity and ratio DE : DM : OM)

that is integrated over 
D8 / D4xD4  (4+4)-dim M4 x CP2 Kaluza-Klein base manifold 
with Higgs from the Mayer mechanism (see Appendix - Details of Mayer - Higgs)



The E8 Lagrangian is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The E8 Lagrangian obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 

(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation

After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(see chapter “3 Generations of Fermions”)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...what 
happens in CP2 … is a two-surface K which cannot be shrunk to zero. ... However, one 
could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~. 
The fermion field would have to occur in representations which changed sign under the 
non-trivial element of the kernel of the projection … G~ -> G while the bosons would 
have to occur in representations which did not change sign …".

For the E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).

The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign 
while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. 

E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 

but can also be written in terms of Fermionic AntiCommutators. 
(see Appendix - E8 Fermionic AntiCommutators )

However, something fundamental remains missing at this stage: 

The above Lagrangian is mostly Classical. 



E8 Quantum Theory

A natural way to make a Quantum Theory is to consider E8 to be Local Classical 
and 
to embed E8 into the real Clifford Algebra Cl(0,16) 
and 
use 8-Periodicity to form the Completion of the Union of all Tensor Products of Cl(0,16) 
which produces a natural realistic Algebraic Quantum Field Theory (AQFT). 

(see Appendix - Spinor Growth, Octonion Inflation ended by Quaternions)
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
where M(2,Cl(0,24)) = 2x2 matrices with entries in Cl(0,24) and x = tensor product. 

Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25) and therefore 
the Completion of Union of All Tensor Products of Cl(1,25) 
which is the String Theory formulation of the hyperfinite AQFT  

(see Appendix - Grothendieck Universe Quantum Theory and Code
and Appendix - Details of World-Line String Bohm Quantum Theory) 

with Real / Octonionic structure inherited from Cl(0,8) and also Quaternionic structure 
due to Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = 
= Cl(2,4) x Cl(0,4) where the vector space of Cl(2,4) is 6-dim Conformal Spacetime 

(see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications”)

The String Theory structure can also be formulated directly in the Root Vector picture 
using redundancy in the E8 description of Quantum States:

Fermion components carry 8-dim Spacetime information
so E8 / D8 = 8x8 + 8x8 can be reduced to 8+8

Spacetime position and momentum are redundant
so D8 / D4 x D4 = 8x8 can be reduced to 8
Gauge Bosons and Ghosts are redundant 

so D4 x D4 = 28+28 can be reduced to 28 = 16 for Gravity + 12 for Standard Model 

Elimination of Redundancy gives 8+8 + 8 + 28 = 52-dim F4 with 48 Root Vectors 
forming a 24-cell plus its dual 

52-dim F4 has 26-dim smallest non-trivial representation 
which has structure of 

J(3,O)o = traceless part of 27-dim exceptional Jordan Algebra J(3,O)
and is 

the minimal structure containing the basic information of E8 Physics.
so 

E8 Physics Quantum Theory can be formulated in terms of 26-dim J(3,O)o. 



The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond 
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as 
superpositions of their respective 8 components



8v SpaceTime is represented by D8 branes. A D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice 
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

A single Snapshot of SpaceTime is represented by a D8 brane at each point of which 
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded 
dimensions of the 26 dimensions of 26D String Theory. 

It is necessary to patch together SpaceTime Snapshots to form a Global Structure 
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT) 
whose structure is described by Deutsch in "The Fabric of Reality" (Penguin 1997 pp. 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 
The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice 



of 26D String Theory parameterized by the a and b of J(3,O)o 
as indicated in this 64-element subset of Snapshots

The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent 
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions 
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:  

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity 
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force



Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles 
corresponding to a String of 26D String Theory 
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines. 

Interactions of World-Lines can describe Quantum Theory 
according to Andrew Gray ( arXiv quant-ph/9712037 ): 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ... 
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin 2 state = Bohmion = Carrier of the Bohm Force 
of the Bohm Quantum Potential.



Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is
taken to consist of particles have definite trajectories at all times ... An example ... is the
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ...
... describing more than one particle while maintaining a relativistic description
requires the introduction of final boundary conditions as well as initial,
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here to describe particle trajectories
also entails the natural inclusion of an accompanying field to influence the particle’s
motion away from classical mechanics and reproduce the correct quantum predictions.
In so doing, it is ... providing a physical explanation for why quantum phenomena exist
at all ... the particle is seen to be
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ...

... sigma_o is the rest density distribution of the particle through space ... j is the current density ...

... rho_o and u are the rest density and 4-velocity of the probability flow ...”.

Jack Sarfatti extended the Sutherland Lagrangian to include Back-Reaction
entanglement.

where a, b and VM4 form Cl(2,4) vectors and VCP2 forms CP2
and S+ and S- form OP2 so that
26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of Kaluza-Klein 
M4xCP2)
saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be
used as a direct messaging channel between subsystems of an entangled complex
quantum system, is the lack of direct back-reaction of the classical particles and
classical local gauge fields on their shared entangled Bohmian quantum information
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, shows how to 
make the original 1952 Bohm pilot-wave theory completely relativistic, 



and how to avoid the need for configuration space for many-particle entanglement.
The trick is that final boundary conditions on the action
as well as initial boundary conditions influence what happens in the present.
The general theory is "post-quantum" ... and it is non-statistical ...
There is complete two-way action-reaction between quantum pilot waves
and the classical particles and classical local gauge fields ...
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps,
first arbitrarily set the back-reaction (of particles and classical gauge field on their pilot
waves) to zero. This is analogous to setting the curvature equal to zero in general
relativity, or more precisely in setting G to zero.
Second, integrate out the final boundary information, thereby adding the statistical Born
rule to the mix. ...
the mathematical condition for zero post-quantum back-reaction of particles and
classical fields (aka "beables" J.S. Bell's term) is exactly de Broglie's guidance
constraint. That is, in the simplest case, the classical particle velocity is proportional to
the gradient of the phase of the quantum pilot wave. It is for this reason, that the
independent existence of the classical beables can be ignored in most quantum
calculations.
However, orthodox quantum theory assumes that the quantum system is
thermodynamically closed between strong von Neumann projection measurements that
obey the Born probability rule.
The new post-quantum theory in the equations of Sutherland, prior to taking the limit of
orthodox quantum theory, should apply to pumped open dissipative structures. Living
matter is the prime example. This is a clue that should not be ignored. ...”.

Jack Sarfatti (email 31 January 2016) said: “... Sabine [Hossenfelder]’s argument ...
"... two types of fundamental laws ... appear in contemporary theories.
One type is deterministic, which means that the past entirely predicts the future.
There is no free will in such a fundamental law because there is no freedom.
The other type of law we know appears in quantum mechanics and has an
indeterministic component which is random. This randomness cannot be influenced by
anything, and in particular it cannot be influenced by you, whatever you think “you” are.
There is no free will in such a fundamental law because there is no “will” - there is just
some randomness sprinkled over the determinism.
In neither case do you have free will in any meaningful way.”
... However ...[ There is a Third Way ]...
post-quantum theory with action-reaction between
quantum information pilot wave and its be-able is compatible with free will. ...”.



The Creation-Annihilation Operator structure of the Bohm Quantum Potential of 
26D String Theory  is given by the 

Maximal Contraction of E8 = semidirect product A7 x h92 
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1 
The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum



The Algebraic Quantum Field Theory ( AQFT ) structure of the Bohm Quantum 
Potential of 26D String Theory is given by the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

and by 8-Periodicity of Real Clifford Algebras, 
as the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25)

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:



The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.

AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)



Schwinger Sources, Hua Geometry, and Wyler Calculations 

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires  
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the 
source acting negatively, as a sink ... The basic things are ... the source functions ... 
describing the intermediate propagation of the particle ...”.

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity 
shows that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such 
as Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra 

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 



The Cl(1,25) E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .

Consider the Fermion Term.
In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so
that effectively the mass term is, in the conventional picture, an ad hoc inclusion.

The Cl(1,25) E8 model constructs the Lagrangian integral such that the mass m 
emerges as the integral over the Schwinger Source spacetime region of its Kerr-
Newman cloud of virtual particle/antiparticle pairs plus the valence fermion so that the 
volume of the Schwinger Source fermion defines its mass, which, being dressed with 
the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has 
local symmetry of the Spin(8) gauge group from which the first generation spinor 
fermions are formed as +half-spinor  and -half-spinor  spaces
and
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7

Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons.
The process of breaking Octonionic 8-dim SpaceTime down to Quaternionic (4+4)-dim 
M4 x CP2 Kaluza-Klein creates differences in the way gauge bosons "see" 4-dim 
Physical SpaceTime. There 4 equivalence classes of 4-dimensional Riemannian 
Symmetric Spaces with Quaternionic structure consistent with 4-dim Physical 
SpaceTime:

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )



The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4 .
an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.

The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2 .
an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2 .
an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4 .
an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

(see Appendix - Details of World-Line String Bohm Quantum Theory

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

 (Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral 
domain lattices there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.

The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.



Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(1,25) E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8)

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .
with the Higgs term coming from integrating over the CP2 Internal Symmetry Space
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism

This shows that the Force Strength is made up of two parts:
the relevant spacetime manifold of gauge group global action

and
the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally
of the gauge force term of the gauge boson acting locally
for the gauge bosons of each of the four forces:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength,
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(1,25) E8 model does not put in force strength g ad hoc,
but constructs the integral such that
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by
that gauge boson, that is, in terms of the symmetric space with global symmetry of the
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary
corresponding to the symmetric space with local symmetry of the gauge boson.
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is  (ignoring technicalities for exposition) the geometric factor for force strengths.

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4

Very roughly, think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.



That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff),
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:
1 - for massive gauge bosons, a suppression by a factor of 1 / M^2

2 - renormalization running (important for color force)

Consider Massive Gauge Bosons:
Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes,
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons,
so that the geometric strength of the weak force should be reduced by 1/MW^2
That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

Consider Renormalization Running for the Color Force:: That gives the result:
gravity strength = G (Newton's G)

color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)

electromagnetism = 1/137



The use of compact volumes is itself a calculational device,
because it would be more nearly correct,
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric
objects are themselves also calculational devices,
and
that it would be even more nearly correct to do the calculations with respect to a
discrete generalized hyperdiamond Feynman checkerboard.



Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality, Spin(8) can act on those 8-dimensional half-spinor spaces
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group
that is used to construct 8-dimensional vector spacetime:

the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8

whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.

Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes,
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion.
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2).
2 of them are in the Cartan subalgebra.
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. One graviton takes the electron into 
itself, and the other can only take the first generation electron into the massless electron 
neutrino. Therefore only one graviton should correspond to the mass of the first-
generation electron. 
The graviton number ratio of the down quark to the first-generation electron is therefore 
6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive



leptons to first generation fermions. It is not used in first-generation calculations.

The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions.

The electron and neutrino, or their antiparticles, cannot be combined to produce any of
the massive up or down quarks.

The neutrino, being massless at tree level, does not add anything to the mass formula
for the electron.

Since the electron cannot be related to any other massive Dirac fermion,
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i.
By gluon interactions, i can be taken into j and k, the blue and green down quarks.
By also using weak boson interactions,
it can also be taken into I, J, and K, the red, blue, and green up quarks.
Given the up and down quarks, pions can be formed from quark-antiquark pairs,
and the pions can decay to produce electrons and neutrinos.
Therefore the red down quark (similarly, any down quark)
is related to all parts of S^7 x RP^1,
the compact manifold corresponding to { 1, i, j, k, E, I, J, K }
and therefore a down quark should have
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor
to the electron spinor manifold volume factor is
V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses,
the mass scale is fixed so that the electron mass me = 0.5110 MeV.
Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.
These results when added up give a total mass of first generation fermion particles:

Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.
The other 7 triples involving only 1 and E correspond to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
The symmetry of the 7 tauon triples is the same
as the symmetry of the first generation tree-level-massive fermions,
3 down, quarks, the 3 up quarks, and the electron,
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles.
Therefore the tauon mass is calculated at tree level as 1.877 GeV.
The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.
However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized
from the energy level of 1 GeV at which the mass is 1.88 GeV
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.
If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.
All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
The seven red beauty quark triples correspond to the seven tauon triples,
except that
the beauty quark interacts with 6 Spin(0,5) gravitons
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times
the third generation graviton factor 6/2 = 3,
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV,
which is somewhat higher than the conventional value of 5.0 GeV.
However, the theoretical model calculated value
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and
the theoretical model calculated value
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are similarly determined to also be 129.5155 GeV.
This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model.
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994.
The Low and High Mass States of the Truth Quark have, in my opinion, also been
observed by Fermilab but the Fermilab and CERN establishments disagree.

These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



E8 Physics Calculation Results

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.



Appendix - 
Schwinger Source: Monster Size and Mandelbrot Julia Structure 

This Appendix is motivated by discussion with Jonathan Dickau.

Abstract 

Planck Scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm, 
a scale about 10^9 larger thant the Planck Scale. The number of particles in the 
Schwinger Source cloud is determined by the Monster Group Symmetry of 
the Planck Scale Unit Cells of E8 Physics (viXra 1602.0319). Schwinger Sources 
have external structure related to Kerr-Newman Black Holes and Bounded Complex 
Domains whose Bergman Kernels correspond to the Green’s Functions of the 
Schwinger Source. Schwinger Source internal structure is determined by the 
Octonionic Mandelbrot Set corresponding to each Unit Cell and their Julia Sets. 
Julia Sets give the Green’s Function Potential and Field Lines of the Schwinger Source. 
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Schwinger Source Size and the Monster Group

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with... properties ... distributed throughout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order, 
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale 
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Monster Group is of order 
8080 , 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=
2^46 . 3^20 . 5^9 . 7^6 . 11^2 . 13^3 . 17. 19. 23. 29. 31. 41. 47. 59 . 71
or about 8 x 10^53

This chart (from Wikipedia) shows the Monster M and other Sporadic Finite Groups 



The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the Schwinger Source Kerr-Newman Cloud Symmetry s 2^(1+24).Co1 
of order 139511839126336328171520000 = 1.4 x 10^26

Co1 and its subgroups account for 12 of the 19 subgroups of the Monster M. 
Of the remaining 7 subgroups, Th and He are independent of the Co1 related 
subgroups and HN has substantial independent structure. 

Th = Thompson Group. Wikipedia says “... Th ... was ... constructed ... as the 
automorphism group of a certain lattice in the 248-dimensional Lie algebra of E8. 
It does not preserve the Lie bracket of this lattice, but 
does preserve the Lie bracket mod 3, so is a subgroup of the Chevalley group E8(3). 
The subgroup preserving the Lie bracket (over the integers) is a maximal
subgroup of the Thompson group called the Dempwolff group (which unlike the 
Thompson group is a subgroup of the compact Lie group E8) ... 
the Thompson group acts on a vertex operator algebra over the field with 3 elements. 
This vertex operator algebra contains the E8 Lie algebra over F3, 
giving the embedding of Th into E8(3) ...
The Schur multiplier and the outer automorphism group of ... Th ... are both trivial.
Th is a sporadic simple group of order 215 · 310 · 53 · 72 · 13 · 19 · 31
= 90745943887872000 ≈ 9 x 10^16 ...”.

He = Held Group. Wikipedia says “...  The smallest faithful complex representation has 
dimension 51; there are two such representations that are duals of each other.
It centralizes an element of order 7 in the Monster group. ...
the prime 7 plays a special role in the theory of the group ... 
the smallest representation of the Held group over any field is 
the 50 dimensional representation over the field with 7 elements ... 
He ... acts naturally on a vertex operator algebra over the field with 7 elements ...
The outer automorphism group has order 2 and the Schur multiplier is trivial. ...
He is a sporadic simple group of order 210 · 33 · 52 · 73 · 17 
= 4030387200 ≈ 4 x 10^9 ...”.

HN = Harada-Norton Group. Wikipedia says “... The prime 5 plays a special role ... 
it centralizes an element of order 5 in ... the Monster group ...and as a result acts 
naturally on a vertex operator algebra over the field with 5 elements ... it acts on 
a 133 dimensional algebra over F5 with a commutative but nonassociative product ...
Its Schur multiplier is trivial and its outer automorphism group has order 2 ...
HN is a sporadic simple group of order   214 · 36 · 56 · 7 · 11 · 19
= 273030912000000 ≈ 3 × 10^14 ...



HN has an involution whose cenrtralizer is of the form 2.HS.2, where HS is the Higman-
Sims group ... of order   29 · 32 · 53 · 7 · 11 = 44352000 ≈ 4 × 10^7 ...[whose] Schur 
multiplier has order 2 ...[and whose] outer automorphism group has order 2 ...
HS is ... a subgroup of ... the Conway groups Co0, Co2 and Co3 ...”. 

Co1 x Th x He x HN / HS together have order about 4 x 9 x 4 x 10^(18+16+9+7) 
= about 10^52 which is close to the order of M = about 10^54. 

The components of the Monster Group describe the composition of Schwinger Sources: 

Co1 gives the number of particles in the Schwinger Source Kerr-Newman Cloud 
emanating from a Valence particle in a Planck-scale cell of E8 Physics SpaceTime. 

Th gives the 3-fold E8 Triality structure relating 8-dim SpaceTime to 
First-Generation Fermion Particles and AntiParticles.  

He gives the 7-fold algebraically independent Octonion Imaginary E8 Integral Domains 
that make up 7 of the 8 components of Octonion Superposition E8 SpaceTime. 

HN / HS gives the 5-fold symmetry of 120-element Binary Icosahedral E8 McKay Group 
beyond the 24-element Binary Tetrahedral E6 McKay Group at which level 
the Shilov Boundaries of Bounded Complex Domains emerge to describe SpaceTime 
and Force Strengths and Particle Masses.



Mandelbrot Sets 

Peitgen, and Richter in The Beauty of Fractals (1986) say 
“... the Mandelbrot set embodies a principle of the transition from order to chaos more 
general than the Feigenbaum universality. ... Mandelbrot's ingenuity was to look at 
complex numbers ... to follow the process ... on a plane ... The focus has shifted
to the nature of boundaries between different regions. We can think of centers - attractors - 
which compete for influence on the plane: an initial point ... is driven by the process to one 
center or another, or it is on the boundary and cannot decide. 
If the parameter is changed, the regions belonging to the attractors change, and with them 
the boundaries. It can happen that the boundary falls to dust, and this decay is one of the 
most important scenarios. ... Mandelbrot's process is ... x -> x^2 + c ... 

... Charged Mandelbrot set with equipotential and field lines ... 



... Level sets ... in altemating colors for c in M ... Outside of M: equipotential lines ...

... Domains of index (c) = constant ... Indices organize according to Fibonacci sequences. 
Outside of M: equipotential lines ...”. 

The Complex Mandelbrot set is symmetric about the real axis, 
so it has symmetry of the dihedral group of order 2. For details see  
 https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html 
The symmetry group dihedral(2) tor the Mandelbrot set of  f(z) = z2 + c
can be expanded to the Binary Dihedral Group {2,2,2} 
by going from 2-dim Complex Numbers to Quaternions of 4-dim M4 SpaceTime. 
McKay says: “...  D[4] {2,2,4-2}  Generalized quaternion [4-2] ...”. 
D[4] is the D4 Lie algebra Spin(8), the bivector Lie Algebra of the Cl(8) Clifford Algebra 
that by Real Clifford Algebra 8-Periodicity tensor product produces Cl(8)xCl(8) = Cl(16) 
which contains 248-dim E8 as 120-dim D8 + 128-dim half-spinor D8 
and by completing the union of all tensor products of Cl(16) produces an AQFT. 
The corresponding String Theory, with Strings seen as World-Lines of Particles, 
has Planck-scale local lattice structure each cell of which has Monster Group symmetry. 

Here is a Quaternionic Mandelbrot set image by Mikael Hvidtfeldt Christensen:

it is basically a 2-dim Mandelbrot set rotated about the real axis.  
An Octonionic Mandelbrot set would be similar, 
so the Complex Mandelbrot Set gives most of the useful structure.

https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html
https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html


Julia Sets

Points of the Mandelbrot Set represent Julia Sets. 

Characteristics of the Julia Sets and Bifurcations vary with their position on the 
Mandelbrot Set. First consider positions along the Real Axis from -L = -2 to -L = 0.25: 

(images above from Peitgen, Jurgens and Saupe, Chaos and Fractals) 

Lennart Carleson and Theodore W. Gamelin in their book Complex Dynamics say: 
“... Let us see how the Julia set changes shape as c moves along the real axis. 
If we move c to the right of 1/4, it leaves the Mandelbrot set and the Julia set becomes 
totally disconnected. ...the cauliflower set, corresponding to c = 1/4 ...  is a simple
closed Jordan curve ... though it cannot be a quasicircle due to the cusps.
... the Julia set for c = - 3/5 ... is a quasicircle, symmetric with respect to R. 
... at the left edge of the main cardioid we arrive at the point c = - 3/4 ... 
There are two petals at - 1/2, which cycle back and forth. ... 



When we continue to the left of - 3/4, the fixed point bifurcates to an attracting cycle of 
length two, corresponding to the two petals.

This process is called "budding," and the point - 3/4 is the "root" of the bud. ... 
For c = - 1, we have the superattracting cycle 0 -> - 1 -> 0
pictured in Figure 8. The basic shape of the Julia set is preserved as
we cross from c = - 3/5 over c = - 3/4 to c = - 1.
At c = - 5/4 we have a parabolic cycle of petals of order 4, and there is further budding. 
Continuing to decrease c gives a sequence
c0 > c1 > c2 > ... of parameter values corresponding to parabolic cycles of order In the 
complementary intervals, has attracting cycles of order This behavior is known as the 
period doubling of Feigenbaum, and c n -> c oo = - 1.401. 
In the interval [ - 2, c oo ] periods of many different orders occur ...”. 

Here, near their locations on the Mandlebrot Set, are some Julia Sets useful in 
describing Schwinger Source Geometry: c = -2 ,  c = -1,  c = i ,  c = 0 ,  c = -i : 

( image from Mandelbrot and Julia by Dany Shaanan and by Peitgen, Jurgens, and Saupe )



Schwinger Source Structure and Julia Sets

Planck scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm. 
What is the structure of the cloud in the 10^9 Planck units between those scales ? 

My conjecture is that it may be Fractal Julia Set structure. 

Mark McClure on the Math Stack Exchange 30 May 2013 said: 
“... Julia sets of rational functions can be computed using an inverse iteration technique 
that shows them to be something close to self-similar. This helps explain the extreme 
regularity displayed when zooming into most Julia sets. For example, here we zoom in 
to the Julia set for f(z) = z^2 - 1 increasing the magnification by a factor of the Golden 
ratio with each step. ... 

...”.
The first three images are at steps 0, 1, and 2. The fourth image is at step 41. 
Since 1.6^41 = 2.3 x 10^8, the same similarity exists all the way down 
from Schwinger Source scale 10^(-24) cm to the Planck scale 10^(-33) cm. 

How would such a Julia Set emerge from a single Fundamental Fermion Particle ? 

At the Planck-scale E8 Lattice level each Fundametal Fermion Particle 
is represented by an Octonion Basis Element 

1 - Neutrino
i - Red Down Quark

j - Green Down Quark
k - Blue Down Quark

E - Electron
I - Red Up Quark

J - Green Up Quark
K - Blue Up Quark



If the Red Down Quark represented by i is at the origin of Planck-scale E8 
SpaceTime then a Virtual Cloud of Particles will form around it. 
Let z be the Octonion representing the first Particle to appear in the Virtual Cloud. 
Then form the Octonion Product z^2 and add to it the Octonion i of the Red Down Quark 
and let that z^2 + i represent the second particle to appear in the Virtual Cloud. Then 
iterate the process many times. Peitgen and Richter in Beauty of Fractals say “... for the 
process x -> x^2 + c ... c = i ... Figure 12 shows the example c = i ... 

... Such dendrites have no interior, there is no attractor other than the one at infinity. 
The Julia set is now just the boundary of a single domain of attraction and contains 
those points that do not go to that attractor ...”. 

Note that the Beauty of Fractals material assumes 2-dim Complex Numbers  
whereas realistic physics requires 4-dim Quaternions for M4 Physical SpaceTime 
and 8-dim Octonions for Inflationary Era E8 Physics.



4-dim Quaternions are needed for j - Green Down Quark and k - Blue Down Quark
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Julia Set 
for Imaginary Quaternion basis elements { i , j , k } with a cross-section in the XY plane 
in which the "dendrite" Complex Julia Set is visible:

8-dim Octonions are needed for E - Electron and  
I - Red Up Quark and J - Green Up Quark and K - Blue Up Quark

Octonionic images would be similar to the Quaternionic with rotation about the real axis, 
so the Complex Julia Sets give most of the useful structure. 
In the Octonion Julia Set, the 7+7 imaginaries +/- i , +/- j , +/-k , +/-E , +/- I , +/- J , +/- K 
are all located on the unit 7-sphere S7 centered on the origin c = 0 . 
Julia Sets for all points on that S7 are of the same type - dendrite - as for i and -i. 

Geoffrey Dixon (see Division Algebras, Lattices, Physics, Windmill Tilting, section 4.1) 
has defined an X-Product for the unit Octonions on a 7-sphere S7 : 
“... Let A, B, X be Octonions, with X a unit Octonion ... 
Define  A ox B = (AX)(X*B) = (A(BX)X* = X((X*A)B) the X-product of A and B. 
Because of the nonassociativity of O, A ox B =/= AB in general. 
But remarkabley, for fixed X, the algebra Ox (O endowed with the X-product) is 
isomorphic to O itself. Modulo sign change each X gives rise to a distinct copy of O ...”. 
 

What about 1 - Neutrino and -1 Anti-Neutrino ? 

The 1 and -1 of the Neutrino and Anti-Neutrino do not represent the 1 and -1 on 
the real axis of the Mandelbrot Set. They represent the 1 and -1 on the Julia Set S7 
defined by the Dixon X-Products of the 7 imaginary basis elements {i,j,k,E,I,J,K}. 

What about Standard Model Spin 1 Gauge Bosons ? 

They can be represented as antisymmetric pairs of representative Fermions 
and therefore as points on the Julia Set S7 defined by the Dixon X-Products. 



 What about the Higgs Spin 0 Scalar ? 

Higgs can be represented by the Julia Set of the point c = 0 on the Mandelbrot real axis. 

What about the Conformal Spin(2,4) = SU(2,2) Graviphoton Spin 1 Bosons ? 

The Conformal Bosons of Gravity and Dark Energy can be represented by 
the Julia Set of the point c = -1 on the Mandelbrot real axis. 
Peitgen and Richter in Beauty of Fractals say
“... The Inverse Iteration Method (IIM) ... should give a good picture of [the Julia Set] ... 
if ... it is uniformly distributed over [the Julia Set] ... Figure 26 ... show[s] ...[a] Julia Set 
from the quadratic family ... x^2 + c ...[ and c = -1 ] ... 

... the tips of [the Julia Set] are visited most frequently, while the branch points seem to 
be avoided most often. Nevertheless ... the non uniformity has little effect on Fig.26 ...”. 
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Quaternion Julis Set 
for c = -1 with a cross-section in the XY plane. in which the corresponding Complex 
"San Marco fractal" is visible: 



What about the Bohm Quantum Potential Spin 2 Bosons ? 

The Bohm Quantum Potential Spin 2 Bosons can be repreented by 
the Julia Set of the point c = -2 on the Mandelbrot real axis.  

Peitgen and Richter in Beauty of Fractals say “... Equipotential and field lines for the 
Julia set of x -> x^2 + c , c = -2 ... 

... a binary decomposition ...

...”.  
Peitgen, Jurgens, and Saupe in Chaos and Fractals say 
“... Encirclements for ... c = -2 ...

... for c = -2 ... the Julia set is a single connected set ...”. 



According to usefuljs.net web page on Juia Sets and The Mandelbrot Set:
“... Why is ... J( z^2 - 2 ) a straight line? 
It's easier to understand if we imagine the inverse iteration: start with a circle of radius 2 
and then repeatedly apply the iteration function: z → √(z - c) ... c = -2 ...
Each iteration, we shift all points of the circle left by 2 (which discards half of the points). 
We then take the square root which has three effects: 
values whose magnitude is > 1 contract, 
values whose magnitude is < 1 expand 
and the square root creates a mirror image since each number has two square roots. 
The result is two teardrops that are pinched at the origin. 
Repeat and you double the pinched teardrops each iteration while making them smaller. 
At infinity, the repeated pinching has made the tear drops infinitesimally small, 
leaving a straight line segment. ...
The Julia set of z^2 - 2 after 1, 2, 3, 4, 20 and 10000 iterations ...

...”.



Julia Sets of Schwinger Sources and Green’s Functions

The Schwinger Source Particles that we deal with experimentally 
are Kerr-Newman Cloud Shilov Boundaries of Bounded Complex Domains 
that have symmetry from the 24-dim Leech lattice part of the Monster Group 
and have volume about 10^27 Planck Volumes and size about 10^(-24) cm. 

The Bounded Complex Domain structure of each Schwinger Source 
gives it (through Bergman Kernel) a Green’s Function for its force interactions. 
The Green’s Function is manifested in the interior of the Schwinger Source Cloud 
by Julia Set organization of the component small particles in the Cloud. 

Each cell of the Planck-scale local lattice has a Mandelbrot structure that contains 
potential Julia Sets. When a Valence Particle manifests itself at a cell of the Planck-
scale local lattice it uses a Julia set with matching Green’s Function.  

M. F. Barnsley, J. S. Geronimo, and A. N. Harrington say
in Geometrical and Electrical Properties of Some Julia Sets (Georgia Tech August 1982)
“... electrical properties of Julia sets of an arbitrary potential ... are developed 
with the aid of the Bottcher equation and Green’s star domains ... 
We use Julia sets for T(z) = ( z - L  )^2 as examples and relate the electrical properties 
to the geometry of the Julia set ...”.

Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say 
“... points for which the iteration escapes ... is called the escape set ... The iteration for 
all other initial values remains in a bounded region forever ... the .... prisoner set ... 
the boundary ... between the basins of attraction ... is ... the Julia set ... 
Encirclement of the Prisoner Set ...[ by ] iteration ...[ of ] approximation ... shad[ing] the 
encirclements ... using alternating black and white sets ... for c = -2 ... c = -1 ... c = i ... 



... Think of the prisoner set as a piece of metal charged with electrons ... produc[ing] 
an electrostatic field in the surrounding space ...[ which has ] field lines ... 
an electrostatic field ... is conservative ... there is ... a potential function ...  
equipotential surfaces ... on which the potential is constant ... are perpendicular 
everywhere to the direction of the electrostatic field ... the intensity of the field is 
inversely proportional to the distance between equipotential surfaces ... 
Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the 
potential of the unit disk and the potential of any connected prisoner set ... 

... Equipotential and field lines for c = -1 . 
The angles of the field lines are given in multiples of 2 pi ... 

Binary decomposition for c = -1 ...[ and ] c = i ...

... potential ... level sets capture ... the magnitude of the iterates ... 
Now ... turn to the binary decomposition of these level sets ... 
There are  2^n stage-n cells in a level set ... 
Binary decomposition allows us to approximate arbitrary field lines of the potential. 
the labelling of these cells converges to the binary expansion of the angles of the field 
lines passing through the cells ... Only in the limit ... do field lines become ... straight ... 
from the point of view of field line dynamics ... the dynamics of z -> z^2 + c , c =/= 0, 
acts like angle doubling, just as for c = 0 ...”. 



Tomoki Kawahira of the math department of Tokyo Institute of Technology says 
“...The black and white pictures below show ... Potential functions (Green functions) ... 
defined outside the (filled) Julia sets ... 

...”.
Here are the corresponding Field Lines from 2008 YouTube of ImpoliteFruit for 
Julia fractal, X axis (Distance and field lines) and 

Julia fractal, Y axis (Distance and field lines):



Appendix - E8 Physics and 256 Cellular Automata

 Raymond Aschheim (email May 2015) said:
“... An elementary CA is defined by the next value (either 0 or 1) for a cell,
depending on its ... value, and the ... value of it[s] left and of it[s] right neighbor cell
(it is one dimensional, and involve only the first neighbors, and the cell itself) ... So the
next value depends [on] 3 bits ... eight possible combination of three bits, and for
each ... combination... the next value is either zero or one. So the[re] are 256 ... CAs ...”.

Since due to Real Clifford 8-periodicity any Real Clifford Algebra Cl(8N)) can
be seen as tthe tensor product of N copies of Cl(8), any Real Clifford Algebra has
fundamental structure of Cl(8) = Cl(1,7) = 16x16 real matrix algebra
so Cellular Automata correspondence with Cl(8) means
that any Real Clifford Algebra can be described by Cellular Automata.
Therefore Clifford Algebra E8 physics can also be seen in terms of Cellular Automata.

Each initial state for a CA rule for 1-dim nearest neighbor automata is a triple
* * * in which each of the 3 * (left, middle, right) can be either 0 or 1.
Each CA rule gives one of 2 outcomes 0 or 1 for each of the 8 states

1 1 1    0 1 1    0 0 1    0 0 0
            1 0 1    0 1 0
            1 1 0    1 0 0

so there are 2^8 = 256 possible CA rules.
The 8 states correspond to the 8 vectors of the Clifford Algebra Cl(8)

The CA rule that gives 0 for all 8 states corresponds to the 1 scalar 0-vector of Cl(8)
There are 8 CA rules that give 1 for one of the 8 states and 0 for the other 7
and they correspond to the 8 vectors of Cl(8)
There are 28 CA rules that give 1 for 2 of the 8 states and 0 for the other 6
and they correspond to the 28 bivectors of Cl(8)
There are 56 CA rules that give 1 for 3 of the 8 states and 0 for the other 5
and they correspond to the 56 3-vectors of Cl(8)
There are 70 CA rules that give 1 for 4 of the 8 states and 0 for the other 4
and they correspond to the 70 4-vectors of Cl(8)
There are 56 CA rules that give 1 for 5 of the 8 states and 0 for the other 3
and they correspond to the 56 5-vectors of Cl(8)
There are 28 CA rules that give 1 for 6 of the 8 states and 0 for the other 2
and they correspond to the 28 6-vectors of Cl(8)
There are 8 CA rules that give 1 for 7 of the 8 states and 0 for the other 1
and they correspond to the 8 7-vectors of Cl(8)
There is 1 CA rule that gives 1 for all 8 states
and it corresponds to the 1 pseudo-scalar 8-vector of Cl(8)



256 Cellular Automata
1 8 28 56 70 56 28 8 1

( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )











the 16 terms in the Cl(8) primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - 
e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

correspond to 16 of the 256 Cellular Automata 











Appendix - Conformal Penrose Tiling, E6, and E8 Physics

Abstract

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 
E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling 
such as described by Maria Ramirez-Solano in arXiv 1303.2000. 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling
The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling and that the Conformal Group is the symmetry 
group of the Hydrogen Atom.
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O. P. Shcherbak in Uspekhi Mat. Nauk 43:3 (1988) 125-160 said: “... 

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 
the Ammann pattern is a quasicrystal tiling in its own right, since the Ammann lines/
planes/hyperplanes divide up space into a finite number of polytopes arranged 
quasiperiodically in a crystallographically forbidden pattern ...
While a Penrose-like tiling has the simplifying property that all the edge lengths of all the 
tiles are the same, an Ammann pattern (regarded as a tiling) has the simplifying 
property that ... all the codimension-one tile "faces" join up to form infinite unbroken 
codimension-one affine spaces ... the Ammann pattern with orientational symmetry G is 
in many ways the simplest type of quasicrystal with orientational symmetry G. In 
particular, as far as we are aware, the Ammann pattern is the only type of quasicrystal 
(with orientational order G) that can be explicitly described by a closed-form analytic 
expression. The same is true for its diffraction pattern ... 



quasicrystalline order with orientational symmetry G ... may be built up from (or 
decomposed into) 1D quasiperiodic constituents ... all of the different Ammann patterns 
(regardless of their symmetry or dimension) are described by essentially the same 
formula, so that the higher-dimension or higher-symmetry cases are no more 
complicated than the original one ... 

...
the original Penrose tiling [ Penrose STAR ] ... in 2D, with 10-fold symmetry ... 
[ corresponds to ] 
the non-crystallographic root system I^5_2 [ designated as H2 by Shcherbak ] which is 
paired with the crystallographic root system A4 ...[has ] field extension ... Q(sqrt(5)) 
...
a Penrose tiling [ can ] ... be obtained by dualizing an Ammann (penta-)grid ... 
Consider an Ammann pattern in which the Ammann planes are arrayed along the J 
different directions ... These planes slice up d-dimensional Euclidean space into open d-
dimensional regions (“cells"). To each cell, we assign a set of J integer coordinates ... 



the cell lies between the hyperplanes labelled nj and nj + 1 ... The dualization procedure 
maps each cell in the Ammann pattern to a vertex in the corresponding Penrose tiling ... 

...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08220 said “... 
The Penrose tiles also have [an]... important feature:
the two tiles can each be decorated with a certain pattern of line segments that join
together in a perfect Penrose tiling to form five infinite sets of parallel lines oriented 
along the five edges of a pentagon. The lines are spaced according to a 1D 
quasiperiodic sequence of long and short intervals called a "Fibonacci quasilattice" ... 
The five sets of 1D quasilattices collectively form an Ammann pattern 
...
a Penrose-like tiling should be regarded as the dual of a more fundamental object: 
an Ammann pattern; 
and this Ammann pattern, in turn, can be derived from the relationship between two 
naturally-paired irreducible reflection groups (which we call a "Coxeter pair") 
...
Our focus in this paper is the analysis of the 1D quasilattices that serve as the building
blocks for the Ammann patterns in higher dimensions ... 
Although our ultimate purpose is higher-dimensional quasicrystal tilings ... 
the 1D quasilattices studied here are important objects in their own right 
... 



"1D quasilattices of degree two" or "quadratic 1D quasilattices". These are 1D
quasiperiodic lattices constructed from just two intervals or “tiles” (call them L and S,
for "long" and "short"), with just two different separations between successive L’s, 
and just two different separations between successive S’s 
(the simplest possibility compatible with quasiperiodicity) ... 
... 
In a generic (non-singular) self-similar quasilattice, 
the line ... does not intersect any of the points in the lattice ...
...
we identify the subset of quadratic 1D quasilattices that are not only self-similar under 
some 2 x 2 transformation T , but are exactly s-fold self-same; 
that is, T^s maps the quasilattice xn to a new quasilattice x’n that is not merely locally-
isomorphic, but actually identical to the original quasilattice (up to an overall rescaling) 
... 
for ... the special quasi-lattice ... where the scaling factor is the “golden ratio” ... 

... which is the relevant case for ... systems with 5-fold or 10-fold [H2] order in 2D, 
some systems with icosahedral (H3) order in 3D, 
and systems with with “hyper-icosahedral” (H4) order in 4D ... 
we count the number of irreducible s-cycles ... 

... the sequences of numbers ... appear as entries in the Online Encyclopedia 



of Integer Sequences (OEIS) ... 
The first column is OEIS sequence A000045 ("Fibonacci numbers"); 
the second column is A006206 ("Number of aperiodic binary necklaces of length n 
with no subsequence 00, excluding the necklace "0") 
...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 

a Coxeter pair ... a non-crystallographic reflection group ( of lower rank ) 
has a natural crystallographic partner ( of higher rank ) ... 

The H4 ( 4D hyper-icosahedral ) tiling

Here the relevant Coxeter pair is ... { H4 , E8 }. The E8 root system has 240 roots:
all 128 vectors of the form (1=2)( +/-1 , +/-1 , +/-1 , +/-1 ,  +/-1 , +/-1 , +/-1 , +/-1 ) 
( with an even number of minus signs ),
along with all 112 vectors of the form ( +/-1 , +/-1 , 0 , 0 ,  0 , 0 , 0 , 0 ) 
( including all sign combinations and permutations of the coordinates ) ...
the 240 E8 roots project ...  to yield two copies of the 120 H4 roots 
( an inner copy and an outer copy that is longer by [ the Golden Ratio  ] ) ...
the minimal star ... is a 120-pointed star pointing towards the vertices of the 600-cell ...
the unique reflection quasilattice corresponding to H4 is the H4 root quasilattice 
(i.e. the set of all integer linear combinations of the H4 roots) ...
there is a unique 4D space group corresponding to (the unique irreducible non-
crystallographic roots system) H4  

[ The Coxeter group of H4 is of order 14,400 and contains 60 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups  ] 



...
The H3 ( 3D icosahedral ) tilings ... 

Here the relevant Coxeter pair is ... { H3 , D6 }. The D6 root system has 60 roots: 
all vectors obtained from ( +/-1 , +/-1 , 0 , 0 , 0 , 0 } by allowing all combinations of signs 
and all permutations of the coordinates ... the 60 D6 roots project to two copies of 
the 30 H3 roots ( an inner copy and an outer copy that is longer by [ the Golden Ratio ] 
... the 12 faces of the 6-cube in 6D ... are project[ed] ... to  ... the 12 vertices of 
the icosahedron in 3D 
...

[ The Coxeter group of H3 is of order 120 and contains 15 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups ]
...
the minimal star ... is a 12-pointed star pointing towards the vertices of the icosahedron 
...
[the] Ammann pattern and Penrose tiling with [ Golden Ratio (1/2)( 1 +/- sqrt(5)) ] 
scaling ... is precisely the icosahedral tiling found by Socolar and Steinhardt in [ 1986 ] 
...

The I_2^5 [ H2 ] ( 2D 10-fold ) tiling 

Here the relevant Coxeter pair is ... { I_2^5 [H2] , A4 }. The A4 root system has 20 roots: 
all vectors obtained from ( +1 , -1 , 0 , 0 } by allowing all permutations of the 
coordinates ... 

the underlying star ... points to the 5 vertices of a regular pentagon 
...
this case ... precisely recovers the original 10-fold Penrose tiling, 
with its standard Ammann decoration and inflation rule ...”.



E8 Root Vectors and E6 in Conformal Penrose Tiling 

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 

E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling. 
Mapping of the 240 E8 Root Vectors to the 72 E6 Root Vectors 

is 4 to 1 for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and 2 to 1 for 24 +  24 of E8 to 12 + 12 of E6



In arXiv 1303.2000 Maria Ramirez-Solano said: 
“...   The conformally regular pentagonal tiling of the plane ... The goal is to describe this 
tiling as a conformal substitution tiling, i.e. a tiling generated by a substitution rule with 
complex scaling factor  >  1 and a finite number of prototiles, where each prototile is 
substituted with ”extended-conformal” copies of the prototiles ... 

... We can construct a tiling ... where the tiles are ... conformally regular pentagons, and 
the tiling looks like ....

... The article ”A regular pentagonal tiling of the plane” by Philip L. Bowers and
Kenneth Stephenson in [22] gives a construction of this tiling using the theory of
circle packings on the above combinatorics. They use circle packings to impose a
natural geometry on the above combinatorics ...”.  



The central part of the tiling has 5 pentagonal sectors

Each of the 5 pentagonal sectors of the tiling contains a 2-dim projected version 
of the 8-dim E8 Root Vector structure of E8 Physics corresponding to the Complex E6 
subalgebra of Octonionic E8. The outer boundary of each sector is not a straight line but 
is curved with Conformal Symmetry and pentagonal sectors further out are conformally 
curved rather than straight-line pentagons. 

Each pentagonal sector represents the Complex part of Octonionic E8 Physics 
whose 240 E8 Root Vectors project to the 72 Root Vectors of E6 subalgebra of E8 
which 72 E6 Root Vectors have the following physical interpretation 

as shown in the following image of one of the pentagonal sectors: 



The 240 E8 Root Vectors correspond to the 72 E6 Root vectors 
by a 4 to 1 map for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and a 2 to 1 map for 24 +  24 of E8 to 12 + 12 of E6

Here are more details of the E8 Root Vector Physical interpretations: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb=blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark,
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum 



Connectors

In addition to the 72 E6 Root Vector tiles within a Pentagonal Sector 
there are 3 sets of 8 tiles (purple) that connect that Pentagonal Sector 
with an adjoining Pentagonal Sector. Those 3x8 = 24 tiles represent 
the Root Vectors of a D4 = Spin(8) Lie Group of rotations in the 8-dim space 
of the E8 Lattice that is projected into the plane of the Conformal Penrose Tiling, 
which give the directions of connections of the projected 240-vertex E8 Polytope 
with adjoining Polytopes of the E8 Lattice. 



Each of the 3 vertices of the Pentagonal Sector is associated with  
28 of the 72 E6 Root Vectors and 8 of the 24 Pentagonal Sector Connectors 

 in a Pentagonal Sector Vertex Configuration. 



Collared Tiles and Dynamical Systems

In arXiv 1303.2000 Maria Ramirez-Solano said:
“... A group action  is a triple (X,G, P ) composed of a topological space X , an Abelian
group G , and an action map  P : X Å~ G → X  defined by Pg  : X → X , 
which is a homeomorphism for every g ∈ G , 
and P0  = id  and Pg ◦ h  = g+h  for every g, h ∈ G .
A dynamical system  is a group action ((X, d ),G, P ), where (X, d ) is a compact
metric space called the phase space, and the group action P  is continuous. For short
we write (X,G ) instead of ((X, d ),G, P ). The study of the topological properties of
dynamical systems is called topological dynamics, and the study of the statistical
properties of dynamical systems is called ergodic theory. ...
The orbit set of a tiling T  is defined by

O (T  ) := {T  + x | x ∈ R2},
 where T  + x  := {t +x | t ∈ T } . The group R2  acts on the orbit set O (T  ) of a tiling T  by  
translation, for if T’  is in the orbit set, then so is T’  + x  for all x ∈ R2 .
The orbit set O (T  ) is equipped with a metric d  : O (T  ) x O (T  ) →  [0,∞ [ defined by
d (T, T ′ ) < 1/r  if there is x, x′ ∈ B1/r (0) such that (T − x )∩Br  (0) = (T’ − x’ )∩Br (0)
i.e. if they agree on a ball of radius r  centered at the origin up to a small wiggle ... 
The continuous hull WT  of a tiling T  is defined as 

the completion of the metric space (O (T  ), d ) 
...
The same definition of d  extends to WT  , and (WT , d ) is a metric space. The group
R2  acts also on the hull by translation, for if T’ is in WT  then so is T’ + x  for any
x ∈ R2 . ... A patch P  is a finite subset of a tiling T  . A tiling satisfies the
finite local complexity (FLC)  if for any r >  0 there are finitely many patches of
diameter less than r  up to a group of motion G , usually translation. The finite
local complexity (FLC) is also called finite pattern condition ... if a tiling T  satisfies the 
FLC condition then the metric space (WT , d ) is compact.
Hence, if a tiling T  satisfies the FLC condition, then (WT ,R2 ) is a topological
dynamical system. The action  P : WT  x R2 →  WT  given by Px (T’ ) := T’  + x  is
continuous by definition of the metric. ...”. 

In arXiv 1304.2652 Maria Ramirez-Solano said:
“...  For an aperiodic FLC Euclidean substitution tiling of the plane, there is a recipe for 
writing its continuous hull as an inverse limit ...
In [ arXiv 1303.5676 ] we constructed a compact topological space for the combinatorics 
of ”A regular pentagonal tiling of the plane”, which we call the continuous hull. 
We also constructed a substitution map on the space which turns out to be a 
homeomorphism, and so the pair given by the continuous hull and the substitution map 
yields a dynamical system. In this paper we show how we can write this dynamical 
system as another dynamical system given by an inverse limit and a right shift map ... 
If we can label the tiles of a tiling not only by their own type but by the pattern of their 
nearest neighbors, then we call such labels collared tiles ...



 ...”.

The Pentagonal Sector Vertex Configurations are Collared Tiles: 



Outer Automorphisms
Triality, Connectors, and Bohm Quantum Potential

Raymond Ascheim asked 
about physical interpretation of the remaining Tiles in a Pentagonal Sector

My view is that they are analogous to the Triality of D4 = Spin(8), 
that is, that they represent Outer Automorphisms of the E8 Physics Structure: 

The yellow Tiles are in 3-fold configurations and are directly related to Triality 
such as 
the central 3 Tiles representing Triality among the 3 Pentagonal Sector Configurations. 

The magenta Tiles represent 
isomorphisms of pairs of Pentagonal Sector Configurations 
and Connectors to pairs in adjoining Pentagonal Sectors. 

The 15+9 = 24 cyan Tiles represent the Bohm Quantum Potential in this way: 
Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.
In my view, the 24x24 states are represented by the 24 cyan tiles 
as an Outer Automorphism - type symmetry of an E8 Physics String Theory based on 
Strings being physically interpreted as World-Lines of Particles - 
see viXra 1602.0319 especially page 229 and following pages - 
and the 24x24 traceless symmetric spin-2 particle that Polchinski calls “graviton” 
is in reality the carrier of the Bohm Quantum Potential. 



Here are some more details of how the Bohm Quantum Potential works: 

In each Pentagonal Sector of the Conformal Penrose Tiling, 
the 72 dark gray E6 Root Vector tiles contain the projection of all 240 E8 Root Vectors 
(48 tiles get 4x48 = 192 E8 Root Vectors and 24 tiles get 2x24 = 48 E8 Root Vectors) 

and the 24 cyan tiles represent the 24 dimensions of the Little Group subgroup of the 
Lorentz group of 26-dim Bosonic String Theory with Strings interpreted as World-Lines 
of the Particles of E8 Physics. Joe Polchinski in “String Theory, Volume 1, An 
Introduction to the Bosonic String” said: “... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...” 
with dilaton being 24x24 trace and graviton being 24x24 traceless symmetric matrices. 
My physical interpretation differs from Polchinski’s, as I see 
the 24 x 24 traceless symmetric matrices as the carrier of Bohm Quantum Potential. 

“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

The Bohm Quantum Potential connects physical E8 Physics configurations 



with each other using Resonance. Resonance is discussed by Carver Mead in 
“Collective Electrodynamics“ ( MIT 2000 ):
"... we can build ... a resonator from ... electric dipole ... configuration[s] ...
[ such as Tubulin Dimers ] Any ... configuration ... couples to any other
on its light cone, whether past or future. ... The total phase accumulation in a ...
configuration ... is the sum of that due to its own current, and that due to currents in
other ... configurations ... far away ...
The energy in a single resonator alternates between the kinetic energy of the electrons
(inductance), and the potential energy of the electrons (capacitance). With the two
resonators coupled, the energy shifts back and forth between the two resonators in
such a way that the total energy is constant ... The conservation of energy holds despite
an arbitrary separation between the resonators ... Instead of scaling linearly with the
number of charges that take part in the motion, the momentum of a collective system
scales as the square of the number of charges! ... it is clear that collective quantum 
systems do not have a classical correspondence limit. ...”.

The Bohm Quantum Potential interacts between two Pentagonal Sectors by 
24 Bohm Carrier Tiles of one Pentagonal Sector carrying E8 Configuration Information 
and comparing it with 
24 Bohm Carrier Tiles of the Other Sector carrying E8 Configuration Information. 
If the resulting 24 x 24 Matrix shows that the two E8 Configurations are similar, 
then a Bohm Quantum Potential Resonant Connection is established. 

The Bohm Quantum Potential 24x24 Matrix is traceless because Configuration 
Resonance is sensitive to similarity rather than dilation scale 
and is symmetric because Configuration Resonance is symmetric between Sectors. 



Hydrogen Atom 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling  

The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling 

and that the Conformal Group is the symmetry group of the Hydrogen Atom.



Appendix - Tetrahedra and E8 Physics 

The simplest polyhedron in 3-dim Flat Space is the Tetrahedron.
You can combine Tetrahedra in 3-dim Flat Space but to avoid gaps in the combined 
structure you must curve 3-dim Space and effectively go to 4-dim Space 
to build 600-cell {3,3,5} polytopes two of which can be combined 
to produce the 240-polytope that leads to the 8-dim Gossett polytope of the E8 Lie 
Algebra of Cl(16)-E8 Physics whose AQFT therefore corresponds to a 4D Feynman 
Checkerboard Quantum Theory constructed with Tetrahedra-based structures.

If you do not curve the 3-dim space, there are two possibly useful structures:

Tetrahedral Clusters whose Periodicity corresponds to that of Real Clifford Algebras
giving a correspondence with the AQFT of Cl(16)-E8 Physics

QuasiCrystals and their Approximants whose phason disorder seems to be a measure
of an information deficit, and failure of equivalence, with respect to Cl(16)-E8 Physics.

The Wikipedia entry on the 600-cell says:
“... the 600-cell ... is the convex regular polytope ... ]{3,3,5}. Its boundary is composed
of 600 tetrahedral cells with 20 meeting at each vertex ... they form 1200 triangular
faces, 720 edges, and 120 vertices. The edges form 72 flat regular decagons. Each
vertex of the 600-cell is a vertex of six such decagons. ... Its vertex figure is an
icosahedron ... It has a dihedral angle of 164.48 degrees. ... 
Each cell touches, in some manner, 56 other cells.
[ 4+1 = 5 ] One cell contacts each of the four faces;

[
2x6 +5 = 17 ] two cells contact each of the six edges, but not a face;

[

10x4 +17 = 57 ] and ten cells contact each of the four vertices, but not a face or edge.

[ ] ...
This image shows the 600-cell in cell-first perspective projection into 3D. ...



... The nearest cell to the 4d viewpoint is rendered in solid color,
lying at the center of the projection image.
The cells surrounding it (sharing at least 1 vertex) are rendered in transparent yellow.

[ They are a 57G Maximal Contact Grouping ]
The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint have been culled for clarity. ...”.

Sections of 600-cell
Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), say: “...



...

... Another ... description consists of fixing a polytope cell center at the north pole ...

...”. 

At the north pole and its antipodal south pole are 
Maximal Contact Groupings ( 57G ) with 4+4+6+12 = 26 vertices. 







The 57G - 600-cell - 240 E8 construction with tetrahedra requires
the initial flat 3-dim space to be curved

What happens if you require the 3-dim space to remain flat ?
If you construct with (exactly regular) tetrahedra in 3-dim space that remains flat that is
like making a tetrahedral dense packing of flat 3-dim space.
The densest such packing now known is described by Chen, Engel, and Glotzer in
arXiv 1001.0586 :
“... We present the densest known packing of regular tetrahedra with density Phi =
4000 / 4671 = 0.856347 ...

... The dimer structures are remarkable in the relative simplicity of the 4-tetrahedron
unit cell as compared to the 82-tetrahedron unit cell of the quasicrystal approximant,
whose density is only slightly less than that of the densest dimer packing.
The dodecagonal quasicrystal is the only ordered phase observed to form from
random initial configurations of large collections of tetrahedra at moderate densities.
It is thus interesting to note that for some certain values of N, when the small systems
do not form the dimer lattice packing, they instead prefer clusters (motifs) present in
the quasicrystal and its approximant, predominantly pentagonal dipyramids. This
suggests that the two types of packings - the dimer crystal and the quasicrystal/
approximant - may compete, raising interesting questions about
the relative stability of the two very different structures at finite pressure. ...”.



If you regard a Tetrahedron as a pair of Binary Dipoles

then the Chen - Engel - Glotzer high ( 0.85+) density configurations have 
the same 8-periodicity property as the Real Clifford Algebras:

The Binary Pair of one Tetrahedron corresponds to the Cl(2) Real Clifford Algebra,
isomorphic to the Quaternions, with graded strucure 1+2+1.
The 4 Binary Pairs of 4 Tetrahedra (2 Dimers) correspond to Cl(2x4) = Cl(8).

The Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters would correspond to

the same generalized Hyperfinite II1 von Neumann factor of Cl(16)-E8 Physics
that gives a natural Algebraic Quantum Field Theory structure.



Geometrically E8 = Cl(16) half-spinors + Cl(16) BiVectors 

represents Cl(8) Clifford Algebra Vectors and Half-Spinors

represents Cl(16) Vectors

represents Cl(16) half-spinors



What about the QuasiCrystal / approximant in flat 3-dim space ?

Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in arXiv
1012.5138 say: “... a fluid of hard tetrahedra undergoes a first-order phase transition to
a dodecagonal quasicrystal,
which can be compressed to a packing fraction of φ = 0.8324. By compressing a
crystalline approximant of the quasicrystal, the highest packing fraction we obtain is φ
= 0.8503.
...
To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with
4096 tetrahedra. ... The large system undergoes a first order transition on
compression of the fluid phase and forms a quasicrystal. ...

... the quasicrystal consists of a periodic stack of corrugated layers ... Recurring motifs
are rings of twelve tetrahedra that are stacked periodically to form “logs”...

... Perfect quasicrystals are aperiodic while extending to infinity; they therefore cannot
be realized in experiments or simulations, which are, by necessity, finite. ...
Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings.



The dodecagonal approximant with the smallest unit cell (space group ) has 82
tetrahedra ...

... At each vertex we see the logs of twelve-member rings (shown in red) capped by
single PDs (green). The logs pack well into squares and triangles with additional,
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

...”.

The QuasiCrystal approximant is not as dense as the 4N Tetra Cluster packing,
so I do not think it is as useful for fundamental physics as the 4N Tetra packing.

The true QuasiCrystal is less dense than the QuasiCrystal approximant, so I
regard it as being less useful for fundamental physics. However,
as Sadoc and Mosseri say in their book “Geometrical Frustration” (Cambridge 2005)
“... quasiperiodic structures [can be] derived from the eight-dimensional lattice E8. ...
... using the cut and project method, it is possible to generate a four-dimensional 
quasicrystal having the symmetry of the [600-cell] polytope {3,3,5} ... a shell-by-shell 
analysis ... recalls in some respects ... the Fibonacci chain ...

 ...





The relationship between QuasiCrystals and QuasiCrystal approximants is
discussed by An Pang Tsai in an IOP review “Icosahedral clusters, icosahedral order
and stability of quasicrystals - a view of metallurgy”:
“... we overview the stability of quasicrystals ... in relation to phason disorder ...
the phonon variable leads to long wavelength and low energy distortion of crystals, the
phason variable in quasicrystals leads to a ... type of distortion ...
Let a two-dimensional lattice points sit at the corners of squares in a grid.
... a strip with a slope of an irrational number ... golden mean ... is ... a Fibonacci
sequence and is exactly a one-dimensional quasicrystal ...
... [if] the slope of the strip is ... a rational number ...[it]... is a periodic sequence ...
[and]... is called an approximant ...
in the approximant where the sequence changes by a flip ... This flip is called phason
flip ... a flipping of tiles in two-dimensions or three-dimensions ...

... ‘phason strain’ ... is the characteristic disorder for quasicrystals
but does not exist in crystals ...
a fully annealed stable iQc [icosahedral quasicrystal]... 
is almost free of phason disorder ...”.



Appendix - 4-dim M4 Spacetime Feynman Checkerboard

The main body of this paper discusses E8 Root Vectors and their relationship with 
continuous structures such as symmetric spaces E8 / D8 and D8 / D4xD4 etc 
useful in describing E8 Physics and doing E8 Physics calculations. 

However, from a fundamental point of view, it is useful to describe E8 Physics in terms 
of discrete structures such as E8 Lattices and Gossett Polytopes in 8-dim 
and D4 Lattices and 600-cells and 24-cells in 4-dim Kaluza-Klein subspaces 
which leads to construction of 4-dim M4 Feynman Checkerboards 
with Planck-scale Lattice Spacings. 

The 240 vertices of the E8 Gosset polytope in 8-dim have physical interpretations 
that produce a Local Classical Lagrangian for Gravity and the Standard Model. 
Embedding E8 in the Real Clifford Algebra Cl(1,25) and taking 
the completion of the union of all tensor products of Cl(1,25) gives a realistic 
Algebraic Quantum Field Theory (AQFT). 

An equivalent Quantum Field Theory can be constructed using 
Tetrahedra, 57G, 600-cells, and the E8 Gossett polytope 
along with a generalized Feynman Checkerboard in 4 SpaceTime dimensions. 

To begin, consider the 240 Root Vectors, based on 8-dim Octonionic
spacetime being seen as 4+4 -dim Quaternionic M4 x CP2 Kaluza-Klein Spacetime:

120 of the 240 (yellow dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to M4 Physical Spacetime.
120 of the 240 (orange dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to CP2 = SU(3) / SU(2)xU(1)
Internal Symmetry Space. In the above 2-dim projection the CP2 120 have larger radii 
from the center than the M4 120 by a factor of the Golden Ratio. 



Now go to my preferred represention of the 240 E8 Root Vectors in 2-dim / 3-dim space 
in a square / cube configuration. 

Split 8-dim Kaluza-Klein E8 SpaceTime into its two 4-dimensional components: 
M4 Physical SpaceTime and CP2 = SU(3 / SU(2)xU(1) Internal Symmetry Space 

Let one 600-cell represent Gravity and physics of Physical SpaceTime. 
Here is a projection of its 120 vertices whose physical interpretations are: 

red and green = M4 Components of Fermions, blue = M4 Physical SpaceTime, 
yellow = D4g of Conformal Gravity and Standard Model Ghosts

Here is how those 120 vertices appear in cell-centered sections of the D4g 600-cell: 





Let the other 600-cell represent the Standard Model and its Internal Symmetry Space. 
Here is a projection of its 120 vertices whose physical interpretations are: 
red and green = CP2 Components of Fermions, blue = CP2 Internal Symmetry Space, 

orange = D4sm of the Standard Model and Conformal Gravity Ghosts

Here is how those 120 vertices appear in cell-centered sections of the D4sm 600-cell: 





The 120 vertices of the D4g 600-cell and the 120 vertices of the D4sm 600-cell 
combined form the 240 vertices of the E8 Root Vectors of E8 Physics: 



E8 lives inside the Real Clifford Algebra Cl(16) as E8 = D8 + Cl(16) half-spinors
so 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



Appendix - Feynman Checkerboard Quantum Theory

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), in 
chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:

red Down Quark               red Up Quark          .           
green Down Quark   Electron    green Up Quark

            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8



Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not an 
independent Octonion Integral Domain.

If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 

D8 Lattice is transformed to D4g + D4sm 

( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )

so 

E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm

D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm



Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) (Chapter 4, eq. 49) 
give equations for the number of vertices N(m) in the m-th layer 
of the D+4 HyperDiamond lattice where d is a divisor ( including 1 and m ) of m:
for m odd: N(m) = 8 SUM(d|m) d      for m even: N(m) = 24 SUM(d|m, d odd) d
Here are the numbers of vertices in some of the layers of the D4+ lattice. 
The even-numbered layers correspond to the even D4 sublattice:
m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8

First Stage of 4D Feynman Checkerboard:
D+4g vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k} 

where 4-dim 1,i,j,k are descendants of 8-dim 1,i,j,k
to be used as 4D Feynman Checkerboard Primary Links representing the 
4-dim M4 Physical SpaceTime of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4g vertices have 24-cell 24 next-nearest neighbors representing the 
12 Conformal Gravitons (Root Vectors of U(2,2) and 
12 Ghosts of Standard Model Gauge Bosons 
that live on the nearest-neighbor links and represent 24 of 600-cell vertices. 

D+4g vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 M4 Physical SpaceTime components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

From each vertex of the 4D Feynman Checkerboard the First Stage 
uses a Triad of Quantum Choice Vectors. 



Second Stage of 4D Feynman Checkerboard: 

D+4sm vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k}
where 4-dim 1,i,j,k are descendants of 8-dim E,I,J,K 

to be used as 4D Feynman Checkerboard Secondary Links representing the 
4-dim CP2 Internal Symmetry Space of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4sm vertices have 24-cell 24 next-nearest neighbors representing the 
12 Standard Model Gauge Bosons and 
12 Ghosts of Conformal Gravitons (Root Vectors of U(2,2)
that live on the nearest-neighbor links and represent 24 of 600-cell vertices.

D+4sm vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 CP2 Internal Symmetry Space components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

 From each vertex of the 4D Feynman Checkerboard the Second Stage 
uses a second Triad of Quantum Choice Vectors.

A significant consequence of using two Triads of Quantum Choice Vectors 
is the emergence of Second and Third Generation Fermions. 

In my earlier paper (arXiv quant-ph/9503015 ) I used a simpler version of 4D 
Feynman Checkerboard which is useful for showing consistency with the Dirac 
equation using the following approach: The Feynman Checkerboard in 1+3 SpaceTime 
dimensions reproduces the Dirac equation, using work of Urs Schreiber and George 
Raetz. ( See my paper at CERN-CDS-EXT-2004-030 ) A very nice feature of the George 
Raetz web site is its illustrations, which include an image of a vertex of a 1+1 
dimensional Feynman Checkerboard

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm


and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


Urs Schreiber wrote on the subject: 

Re: Physically understanding the Dirac equation and 4D 

in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) 
and again on 2002-04-10 19:03:09 PST as found on the web page 
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html 

and the following are excerpts from those posts:

"... I know ... the ... lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... 
and 
I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, 
and that I did not find any proof that it does. 

Actually, I seem to have convinced myself that it does not, 
but 
I may of course be quite wrong. 

I therefore take this opportunity to state my understanding of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction: The 
starting point is the observation that the left |-> and right |+> going states of the 1+1 dim 
checkerboard model can be labeled by complex numbers

|-> ---> (1 + i)
|+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps components:

(-i) (1 + i)/2 = (1 - i)/2
(-i) (1 - i)/2 = (1 + i)/2 .  

http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/quant-ph/9503015


Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = 
= sum over all possible paths of product over all steps of one path of -i eps m 
(if change of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. 
To generalize this to higher dimensions, more square roots of -1 are added, 
which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, are 
now generalized to four states identified with the following quaternions 
(which can be identified with vectors in M^4 indicating the direction in which a given 
path is heading at one instant of time):
(1 + i + j + k) (1 + i - j - k) (1 - i + j - k) (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra 
(meaning that applying i,j, or k from the left on any linear combination of these four 
states gives another linear combination of these four states). 
Hence, 
now i,j,k are considered as "generators" of kinks in three spatial dimensions 
and the above summing prescription naturally generalizes to
phi = sum over all possible paths of product over all steps of one path of 
-i eps m (if change of direction after this step generated by i)
-j eps m (if change of direction after this step generated by j)
-k eps m (if change of direction after this step generated by k)
1 (otherwise)
The physical amplitude is taken to be
A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. 

But if it is to describe real fermions propagating in physical spacetime, this generalized 
path-sum has to reproduce the propagator obtained from the Dirac equation in 1+3 
dimensions, which we know to correctly describe these fermions. Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk", found at 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , 
which is mostly new to me. ... 

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


I am posting this in order to make a suggestion for a more radical modification 
... 
[The]... equation ... DQ = (iE)Q ... is not covariant. 
That is because of that quaternion E sitting on the left of the spinor Q 
in the rhs of [the] equation ... . 
The Dirac operator D is covariant, 
but the unit quaternion E on the rhs refers to a specific frame. 
Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.
This problem disappears 
when the unit quaternion E is brought to the *right* of the spinor Q.
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
(See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ).
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, 
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out 
in which particular representation we are actually working here.
In an attempt to address these issues, I now redo the steps presented on 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
with some suitable modifications to arrive at the correct Dirac-Lanczos equation 
(this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space 
generated by a unit cell spanned by the four (Clifford) vectors

r = (y0 + y1 + y2 + y3)/2 g = (y0 + y1 - y2 - y3)/2 b = 
= (y0 - y1 + y2 - y3)/2 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)

This is Tony Smith's "hyper diamond".

(Note that I use Clifford vectors instead of quaternions.)
Now consider a "Clifford algebra-weighted" random walk along the edges of this lattice,
which is described by four Clifford valued "amplitudes": Kr, Kg, Kb, Ky and
such that
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
@b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2) 
@y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


(This is geometrically motivated. The generators on the rhs are those that rotate the unit 
vectors corresponding to the amplitudes into each other. "k" is some constant.) 

Note that I multiply the amplitudes from the *right* by the generators of rotation, instead 
of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q
Q = Q' (1+y0)(1+iE)/4
E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) with
Kr = r Q Kg = g Q Kb = b Q Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, 
as I understand it, the central idea.
But note that I have here modified it on the technical side:

Q is explicitly an algebraic Clifford spinor in a definite minial left ideal,

E squares to -1, not to +1,

and the Ki are obtained from Q by premultiplying with the Clifford basis vectors defined 
above.

Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations:

(r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E
The left hand side is immediate.
To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation,
the algebraic version of the equation describing the free relativistic electron.

The left hand side is the flat Dirac operator r @r + g @g + b @b + y @y = ym @m
and
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term i mc / hbar Q.
As usual, there are a multitude of ways to rewrite this.
If one wants to emphasize biquaternions then
premultiplying everything with y0 and
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above)
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site:



The factor E on the right hand side of the equation is no longer a nuisance 
but a necessity.

Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified,
the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions.
In fact, one may easily check that for 1+1 dimensions the above scheme reproduces the 
Feynman model.

While I enjoy this, there is still some scepticism in order
as long as a central questions remains to be clarified:

How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure,
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice
also solves the Dirac equation.

But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".

My proposal to answer the question raised by Urs Schreiber
Does every solution of the Dirac equation 

also describe a HyperDiamond Feynman Checkerboard random walk?
uses symmetry.

The hyperdiamond random walk transformations 
include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing,
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".

Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce 

the correct Dirac equation. 



Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/022086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1).
Special kinds of Clifford-analytic automorphic forms associated to the different choices 
of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and 
formulas together with Hardy spaces and Plemelj projection operators for Lp spaces of 
hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic 
functions.
Such functions are covariant under ... conformal or .... Mobius transformations acting 
over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:
"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2).
Take U to be the 4-dimensional non-unitary representation in which the generators of G 
are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise 
13.6.4.1.
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1,
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. 
A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press (1995), 
at pages 823-836, said:
"... by passing to a four-dimensional conformal space ...
a ... greater symmetry of ... equations of physics ... is shown up, and their invariance 
under a wider group is demonstrated. ...
The spin wave equation ... seems to be the only
simple conformally invariant wave equation involving the spin matrices. ... This equation 
is equivalent to the usual wave equation for the electron, except ...[that it is multiplied 
by]... the factor (1 + alpha_5) ,
which introduces a degeneracy. ...".



 
Here are some comments on Lorentz Invariance based on D4 Lattice properties: 

The D4 lattice nearest neighbor vertex figure, the 24-cell, 
is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.
Fermions move from vertex to vertex along links.
Gauge bosons are on links between two vertices, and so can also be considered as 
moving from vertex to vertex along links.
The only way a translation or rotation can be physically defined is by a series of 
movements of a particle along links.
A TRANSLATION is defined as a series of movements of a particle along links, 
each of which is 
the CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.
An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, 
is defined with respect to a given origin as a series of movements of a particle 
along links among vertices ALL of which 
are in the SET OF LAYERS LYING WITHIN D of norm (distance^2) R from the origin, 
that is, 
the SET OF LAYERS LYING BETWEEN norm R-D and norm R+D from the origin.
Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the 
reference that I have most used for studying lattices in detail.
(Conway and Sloane define the norm of a vector x to be its squared length xx.)
In the D4 lattice of integral quaternions,
layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.
Also (this only holds for real, complex, quaternionic, or octonionic lattices), 
K(m) = N(m)/24 is multiplicative, 
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).
The multiplicative property implies that:
K(2^a) = K(2) = 1 (for a greater than 0) and
K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).
So, 
for the D4 lattice,
there is always an arbitrarily large layer (norm xx = 2^a, for some large a) 
with exactly 24 vertices, and
there is always an arbitrarily large layer(norm xx = P, for some large prime P) 
with 24(P+1) vertices (note that Mersenne primes are adjacent to powers of 2), 
and
given a prime number P whose layer is within D of the origin, 
which layer has N vertices, 
there is a layer kP with at least N vertices within D of any other given layer in D4.
Some examples I have used are chosen so that 
the 2^a layer adjoins the prime 2^a +/- 1 layer.



Notation in the following table is based on the minimal norm of the D4 Lattice being 1.
This is the second definition (equation 90) of the D4 Lattice in 
Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd ed., by Conway and Sloane (Springer 1999) 
who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1



Appendix - Renormalization, NCG, and Tquark mass states 

Truth Quark Mass from Renormalization to Planck Mass
Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 said: 
“... there are Higgs boson self-energy graphs involving gravitons such as fig 1. 

This graph ceases to make sense at some scale /\ where our understanding of gravity 
breaks down, but its contribution from momenta below /\ can be estimated as 

/\^4 / M_Planck^2 . 
Unless /\ is far below the Planck scale (i.e. /\  < 10^(-9) M_Planck), 
this is much larger than the actual Higgs mass. 
The contribution of fig. 1 must ... be canceled very precisely against a bare mass 
...
The idea of driving SU(2) x U(1) symmetry breaking via a heavy quark Yukawa
has been used in ...  preprints by Ibanez and Ellis et al. discussing the need to include 
radiative corrections ... and observing that a large top quark Yukawa would drive 
SU(2)x U(1) breaking. Ibanez has also derived the same renormalization group 
equations which we give ...



...

...”.
125 GeV is in the range of the 130 GeV Light Truth Quark of E8 Physics.

Rabindra Mohapatra in Unification and Supersymmetry Third Edition (Springer 2003, 
1992, 1986) said: 
“...  Alvarez-Gaume, Polchinski, and Wise ... note that the effective potential ... has been 
defined at the Planck scale ... To study their behavior at lower energies the parameters 
must be extrapolated down to the TeV scale. Since the nature of the extrapolation is 
determined by radiative corrections, the various parameters ... will change from their 
values at the Planck scale ...  If the process of extrapolation makes the (mass)^2  of the 
Higgs ... negative, then ... it will give rise to electroweak symmetry breaking ... 
It is ... possible to write the renormalization group equations for the various parameters 
in order to study their  extrapolation from the Planck mass down to the TeV scale ... 
for only SU(2)L x U(1) to occur ... mt lies in the range 100 GeV≤ mt ≤  190 GeV 
...
a ... scheme for dynamical electroweak symmetry breaking has been proposed, 
based on the idea ...[ of ]... top-quark condensates ...
The question of the dynamical breaking of this symmetry by the formation 
of < t_L , t_R > condensate can be studied in a manner identical to that used by
Nambu and Jona-Lasino in their classic paper on the application of the BCS model to 
particle physics. Working in the bubble approximation, one can convince oneself that, 

for M^2 <  N_c /\^2 /  8 pi^2
... t tbar condensate forms and electroweak symmetry is broken.
To get quantitative prediction from this we follow the procedure of Bardeen, Hill, and 
Lindner ...  We see that the low-energy theory looks exactly like the standard model ... 
studies of the renormalization group evolution of coupling constants in the standard 
model ... have established that, regardless of what the numerical values of λ  and h  
at μ  = Λ are, they go to an almost fixed point at low energies ... 
for the  idea of the t tbar condensates to be useful, the t-quark must be heavy. 
 In fact ... we must have mt >  95 GeV ... 
one can predict mt  and mH , as a function of Λ. As Λ increases, mt  goes down; 
but if we keep Λ ≤ MP1 , we get mt ≥∼ 250 GeV in the minimal model ...”.

250 GeV is in the range of the 250 GeV Heavy Truth Quark of E8 Physics.



NCG and 130 GeV Tquark Light Mass State

Connes has constructed a realistic physics model in 4-dim spacetime 
based on NonCommutative Geometry (NCG) of M x F
where M = 4-dim spacetime and F = C x H x M3(C) 
and C = Complex Numbers, H = Quaternions, and M3(C) = 3x3 Complex Matrices. 

E8 has been used as a basis for physics models such as those 
by Lisi ( arXiv 1506.08073 ) and Smith ( viXra  1508.0157 ) so the purpose 
of this paper is to show a connection between Connes NCG Physics and E8. 

Connes NCG is described by van den Dungen and van Suijlekom in arXiv 1204.0328 
where they say: “... this review article is to present 
the applications of Connes' noncommutative geometry to elementary particle physics. 
...
 the noncommutative description of the Standard Model does not require the 
introduction of extra spacetime dimensions, 
its construction is very much like the original Kaluza-Klein theories. 
In fact, one starts with a product M x F of ordinary four-dimensional spacetime M  
with an internal space F  which is to describe the gauge content of the theory. 
Of course, spacetime itself still describesmthe gravitational part. 
The main difference with Kaluza-Klein theories is that the additional space is a 
discrete ... space whose structure is described by a ... noncommutative algebra ...
This is very much like the description of spacetime M  
by its coordinate functions as usual in General Relativity, 
which form an algebra under pointwise multiplication: 

( x^mu x^nu )(p) = x^mu(p)  x^nu(p)
 Such commutative relations are secretly used in any physics textbook. 
However, for a discrete space, ... propose to describe F  by matrices ... 
yielding a much richer internal (algebraic) structure ... 
one can also describe a metric on F  in terms of algebraic data, 
so that we can fully describe the geometrical structure of M x F . 
This type of noncommutative manifolds are called almost-commutative (AC) 
...
Given an AC manifold M x F ...  the group of diffeomorphisms ... generalized to such 
noncommutative spaces combines ordinary diffeomorphisms of M  with gauge 
symmetries ... we obtain a combination of general coordinate transformations on M
 with the respective groups ... U(1) x SU(2) x SU(3) ...[whose]... finite space is ... 

internal space F ...[ = ]... C x H x M3(C) 
... to construct a Lagrangian from the geometry of M x F . This is accomplished by ...  
a simple counting of the eigenvalues of a Dirac operator on M x F  
which are lower than a cutoff /\ ... we derive local formulas (integrals of Lagrangians)
... using heat kernel methods ... 
The fermionic action is given as usual by an inner product. 
The Lagrangians that one obtains in this way ... are the right ones, 
and in addition minimally coupled to gravity. 



This is unification with gravity of ... the full Standard Model. ... 
We study conformal invariance ... with particular emphasis on the Higgs mechanism 
coupled to the gravitational background 
...
the Lagrangian derived ... from the relevant noncommutative space is not just the 
Standard Model Lagrangian, but it implies that there are relations between some of the 
Standard Model couplings and masses 
... 
If we would assume that the mass of the top quark is much larger than all other fermion 
masses, we may neglect the other fermion masses. In that case ...

m_top <  sqrt(8/3) Mw [ = sqrt(8/3) 80 = 130 GeV ]
...
we shall evaluate the renormalization group equations (RGEs) for the Standard Model 
from ordinary energies up to the ... GUT ... unification scale ...

The scale /\12 ... is given by ... 1.03 x 10^13 GeV ... 
The [scale] /\23 is given by ... 9.92 x 10^16 GeV ... 

we have ... included the simple case wherewe ignore the Yukawa coupling of the tau-
neutrino 
[ as is realistic with no neutrino see-saw mechanism ] ... Numerical results [ are ]... 

/\gut (10^16 GeV) ... m_top (GeV) 186.0 ... m_h (GeV) 188.1 ... 

/\gut (10^13 GeV) ... m_top (GeV) 183.2 ... m_h (GeV) 188.3 ...”.

If you do a naive extrapolation down to the Higgs VeV 250 GeV energy scale where the 
compositeness  of a Higgs as Tquark condensate system might become evident (the 
Non-perturbativity Boundary) 

/\comp (250 GeV) ... m_top (GeV) 173.2 ... m_h (GeV) 189 

so the naively extrapolated 
NCG masses for the Tquark-Higgs Middle Mass States are consistent 

with those of the E8 model of Smith ( viXra  1508.0157 )

Further, 
the Basic Ground State NCG Tquark mass of 130 GeV is consistent 

with that of the E8 model of Smith ( viXra  1508.0157 )



Here is a chart showing the 3 Mass States of the Smith E8 model ( viXra  1508.0157 ): 
the green dot in the Stable region (green) has the 130 GeV Tquark mass state 
that is also calculated by NCG; the cyan dot on the Non-perturbativity Boundary has 
the 173 GeV Tquark and 189 GeV Higgs mass states that are also calculated by NCG; 
I have not seen where NCG may or may not calculate High-Mass (220 and 250 GeV) 
Tquark and Higgs mass states indicated by the magenta dot at the Critical Point. 



Structure of M and F of NCG

The M of NCG is 4-dim Spacetime, a discrete version of which is 
the Integral Domain of Integral Quaternions whose vertex figure ( nearest neighbors to 
the origin ) is the 24-cell Root Vector Polytope of the 28-dim D4 Lie Algebra 
which contains as a subalgebra the 15-dim D3 Lie Algebra of the Conformal Group 
Spin(2,4) = SU(2,2) for MacDowell-Mansouri Gravity plus Conformal Dark Energy. 

4-dim Riemannian Spacetime can be Wick Rotated to 4-dim Euclidean Space 
which can be compactified to the 4-sphere S4 which can be discretized as the 600-cell 

so the M of NCG can be locally represented as a 600-cell which has 120 vertices. 

F of NCG is the 24-dim algebra C + H + M3(C). 
Identify the 24 generators of F with the 24 elements of the Binary Tetrahedral Group 
and therefore identify F with the Tetrahedron of which it is the symmetry group. 
NCG, by using M x F as its basic structure, puts a copy of F at each point of M. 

Consider a flat 2-dim subspace of M, and add to it F Tetrahedra following this 
construction recipe from a Don Davis 8 Sep 1999 sci math post:
“... build ... a hollow torus of 300 cells ... as follows:
lay out a 5x10 grid of unit edges. omit the lefthand and lower boundaries' edges, 
because we're going to roll this grid into a torus later. 
thus, the grid contains 100 edges: 50 running N-S, and 50 running EW.
attach one tetrahedron to each edge from above the grid. 
the opposite edges of these tetrahedra will form a new 5x10 grid, 
whose vertices overlie the centers of the squares in the lower grid.
thus, these 100 tetrahedra now form an egg-carton shape, 
with 50 squarepyramid cups on each side. 
divide each cup into two non-unit tetrahedra, 
by erecting a right-triangular wall across the cup, corner-to-corner. 
make the upper cups' dividers run NE/SW, 
and make the upside-down lower cups' dividers run NW/SE. 
note that the egg-carton is now a solid flat layer, one tetrahedron deep,
containing 100 unit tetra- hedra and 200 non-unit tetrahedra.



when we shrink the right-triangular dividing walls into equilateral triangles, 
we distort each egg-cup into a pair of unit-tetrahedra. 

at the same time, 
the opening of each egg-cup changes from a square to a bent rhombus. 
as the square openings bend, 
the flat sheet of 300 tethrahedra is forced to wrap around into a hollow torus 
with a one-unit- thick shell.

surprisingly, 
this bends each 5x10 grid into a toroidal sheet of 100 equilateral triangles. 
each grid's short edge is now a pentagon that threads through the donut hole. 
the grid's long edge is now a decagon that wraps around both holes in its donut. 
the two grids' long edges are now linked decagons.

this wrapping cannot occur in R3, but it works fine in R4. 
I admit that this part of my presentation is not easy to visualize. 
perhaps a localized visualization image will help: 
as an upper egg-cup is squeezed in one direction, 
the edge-tetrahedra around it rotate, 
squeezing the nearby lower egg-cups in the other direction. 
this forces the flat sheet into a saddle-shape. 
in R4, when this saddle-bending happens across the whole egg-carton at once, 
the carton's edges can meet to make the toroidal sheet.
...
build each solid torus ....[of]... two solid tori of 150 cells each ... as follows: 
using 100 tetrahedra, assemble 5 solid icosahedra (this is possible in R4). 
daisy-chain five such icosahedra pole-to-pole ... between every pair of adjacent 
icosahedra, surround the common vertex with 10 tetrahedra. 
each solid torus has a decagonal "axis" running through the centers
and poles of the icosahedra. each solid torus contains 5*20 + 5*10 = 150
tetrahedra, and its surface is tiled with 100 equilateral triangles. 
on this surface, six triangles meet at every vertex.
...



we will link these solid tori, like two links of a chain. with the hollow torus acting as a 
glue layer between them ...[

]...
finally, 
put one solid torus inside the hollow toroidal sheet, 
attaching the 100 triangular faces of the solid 
to the 100 triangles of the sheet's inner surface. 
this gives us a fat solid torus, 
10 units around and 4 units thick, containing 450 tetrahedral cells. 
nevertheless, its surface has only 100 triangular faces. 
thread the second 150-cell solid torus through this fat torus, 
and attach the two solids' triangular faces. this is the 600-cell polytope ...”.

 



Combine the M 600-cell (yellow) 
with the F 600-cell expanded by the Golden Ratio (orange)

to get the 120+120 = 240-vertex 8-dim E8 polytope 
which is the Root Vector Polytope of the Lie Algebra E8

In this way the 8-dim space of E8 Root Vectors is seen as 
being made up of two independent 4-dim spaces: 
a Rational Number 4-dim space of yellow M dots 

and 
an Algebraic Extension by the Golden Ratio 4-dim space of orange F dots 

The Lie Algebra E8 lives in the Clifford Algebra Cl(16) = Cl(8) x Cl(8)



This is the basic structure of the Cl(1,25) E8 Physics Model 

(see viXra  1508.0157)



Appendix - Mendel Sachs and Particle Masses

Mendel Sachs, in his books “General Relativity and Matter” (1982) and 
“Quantum Mechanics from General Relativity” (1986) calculated 
electron / muon and Proton / Tquark mass ratios substantially consistent with 

Cl(1,25) E8 Physics masses e = 0.511 MeV, m = 106 MeV, P = 938 MeV, T = 128.5 GeV
saying (my comments set off by brackets [[  ]] ): 
“... the inertial mass of an elementary (spinor) particle [i]s 
determined by the curvature of space-time in its vicinity, representing 
the coupling of this particle to its environment of particle-antiparticle pairs ... 

[[ In Cl(1,25) E8 Physics the particle-antiparticle pairs form a Schwinger Source Kerr-Newman Black 
Hole ]]

Because the coupling of the observed electron to the pairs ... is electromagnetic, 
the electron's mass is proportional to the fine structure constant ...

[[ In Cl(1,25) E8 Physics the gauge symmetry of the force determines the geometry of the Schwinger 
Source and its Green’s Function. ]] 

The electron mass is one member of a mass doublet, predicted by this theory.
The other member, the muon, arises because occasionally the observed electron can 
excite a pair of the background, which in turn changes the features of the geometry of 
space-time in the vicinity of the electron. ...

[[ In Cl(1,25)E8 Physics the “excite” producing second and third generations is due to World-Lines 
traversing CP2 Internal Symmetry Space as well as M4 Physical Spacetime of M4xCP2 Kaluza-Klein ]]

Because the excitation of the pair is due to an electromagnetic force, 
the new mass ... is 3 / 2 alpha = 206 times greater than the old mass. ...
This theory also predicts that the proton should have a sister member of a doublet ... 



To compute the inertial mass of the electron, consider first 
the frame of reference whose spatial origin is at the site of the observed electron, 
with the pairs of the background in motion relative to this point 
... 
Using the method of Green's functions ...  we see that the quaternion metrical field ... in 
the linear approximation, reduce to an integral equation with ... solutions ...[that]... are 
the linear approximation ... to the spin-affine connection field ... 
the solutions ... of the integral Equation ... lead directly to the (squared) mass 
eigenvalues ... the eigenvalues of the mass operator are the absolute values of the 
squares of the matrix elements above 
... 
The pairs interact with each other in a way that makes them appear to some
'observed' constituent electron as 'photons'. ... Nevertheless,the pairs do have 'inertia' 
by virtue of their bound electrons and positrons that are not , in fact, annihilated. ... 
From a distance greater than a 'first Bohr orbit' of one of the particle components of a 
pair, it appears, as a unit , to be an electrically neutral object. But as the (observed) 
electron comes sufficiently close to the pair so as to interact with its separate 
components, energy is used up in exciting the pair, thereby decreasing the relative 
speed between the pair and the observed electron.
If the primary excitation of a pair (as 'seen' by the observed electron) is quadrupolar, 
and  if the ground state of the pair corresponds to n = 1; then the
first excited Bohr orbital with a quadrupolar component is the state with n' = 3.

[[ Quadrupolar implies 4+4 Kaluza-Klein of Cl(1,25) E8 Physics ]]

With these values ... it follows that the ratio of mass eigenvalues is ... 3 / 2 alpha = 206 
... The reason for this is that the curvature of space-time, in the vicinity of the observed 
electron, that gives rise to its inertia, is a consequence of the electromagnetic coupling
between the matter components of the system. ...
Summing up, the inertial mass of an elementary (spinor) particle was determined by the 
curvature of space-time in its vicinity, representing the coupling of this particle to its 
environment of particle-antiparticle pairs. 

[[ Green’s functions for each force imply geometric structure of Schwinger Sources ]]

The significant domain of space populated by pairs that contributes to the electron mass 
is the order of 10^(-15) cm ,,, 

[[ Schwinger Source size in Cl(1,25) E8 Physics is much smaller, about 10^(-24) cm ]]
 
Because the coupling of the observed electron to the pairs - that gives it inertia - is 
electromagnetic, the electron's mass is proportional to the fine structure constant - 
which is a measure of the strength of this coupling. ...”. 



Appendix - Experiments Observing Higgs-Tquark 3-state System

LHC 2016 Sees 3 Higgs Mass States

At 35.9 /fb = 3.59 Quadrillion events in the Higgs -> ZZ -> 4l channel 
CMS PAS HIG-16-041 (Figure 3 left) indicated 3 Higgs Mass States:  

The histogram, discussed at Moriond March 2017, has bins of 4 GeV width, 
so that CMS analysis shows two higher Higgs mass states: 

middle-mass Higgs state (cyan) with mass 201 GeV

high-mass Higgs state (magenta) with mass 261 GeV 



The CMS observation of 261 GeV for the high-mass Higgs state is somewhat higher 
than the theoretical value given by Koichi Yamawaki in hep-ph/9603293 where he says: 
“... the four-fermion theory in the presence of gauge interactions (... gauged Nambu-
Jona-Lasinio (NJL) ... model ) can become renormalizable and nontrivial ... 
The Higgs boson was predicted as a tbar-t bound state ... Its mass was ... calculated by 
BHL ... [ Bardeen-Hill-Lindner ] ... through the full RG equation ... the result being ... 
MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV ...”.  

The CMS observation of 201 GeV for the middle-mass Higgs state is also somewhat 
higher than the theoretical value given by Hashimoto, Tanabashi, and Yamawaki 
in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

In both cases 
the CMS observed mass is about 20 GeV higher than the theoretical mass 
which is close enough to show that the theory is fundamentally realistic 
but indicates that further experimental data and study of data analysis 
and consideration of refinements of the theoretical models would be useful. 



In Run-1 ATLAS had seen indications of Higgs mass states around 190 and 260 GeV: 



In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System: 

3 Higgs and Tquark Mass States are decribed in detail in pages 148-152

The 3 Higgs and Tquark Mass States are: 

125 GeV H and  130 GeV Tq in Normal Stable Region 
200 GeV H and 174 GeV Tq at Triviality / Composite H of K-K M4xCP2

260 GeV H and 220 GeV Tq at Vacuum Instability Critical Point / H VEV

The 3 Truth Quark Mass States corresponding to 3 Higgs Mass States 
have been observed by Fermilab.  See pages 144-147

Why did Fermilab dismiss Low and High Truth Quark Mass States ?  See page 153

A Graphic Overview of Experimental Results is at page 159



In 1994 a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark: 

The green bar represents a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark. 

The cyan bar represents a broader peak in the 160-180 GeV range 
that includes the 174 GeV Truth Quark at the Triviality Boundary of the H-Tq System. 

The magenta bar represents a bin in the 220-230 GeV range 
of the Truth Quark at the Critical Point of the Higgs - Truth Quark System. 

Why did Fermilab dismiss Low and High Mass States ? 
See page 153



The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008) 
in this semileptonic histogram:

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



In February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis by using only 8 Dilepton CDF events 
(hep-ex/9810029)

CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-mass 
dilepton events that were indicated to be in the 120-135 GeV range, and shifted the 



mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting to 
discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event.



In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System:.

The Green Dot  where the White Line originates in our Normal Stable Region
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.



The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions. This means that for a given (large) Higgs 
mass, we expect the standard model to enter a strong coupling regime at 
relatively low energies, losing in the process our ability to calculate. This does not 
necessarily mean that the theory is incomplete, only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, and that the 
Higgs actually is a composite ... The resulting bound on lambda is sometimes called 
the triviality bound. The reason for this unfortunate name (the theory is anything but 
trivial) stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model the D = 8 Kaluza-Klein is M4 x CP2 
and the Middle-Mass Higgs structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State
but extends to the full 4+4 = 8-dim structure of M4 x CP2 Kaluza-Klein.



T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the Critical Point of the Higgs-TruthQuark System 
with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawakil: 
"... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs doublet 
by a composite one formed by a strongly coupled short range dynamics (four-fermion 
interaction) which triggers the top quark condensate. The Higgs boson emerges as a 
tbar-t bound state and hence is deeply connected with the top quark itself. ...
the BHL [ Bardeen-Hill-Lindner ] formulation of the top quark condensate ... is 
based on the RG equation combined with the compositeness condition ... [it] 
start[s] with the SM Lagrangian ... BHL is crucially based on the perturbative picture ...
[which]... breaks down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that the perturbative picture 
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) 
becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, BHL prediction is 
numerically quite stable against ambiguity at high energy region ... 
Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the 
quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state with a ... mass ... calculated 
by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 at /\ = 10^19 GeV ...”. 

Therefore MH = 1.1 x 218 = 240 GeV which is roughly the Higgs VEV. 

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein M4 x CP2 dimensions 
so its cross-section is also about 25% of the Higgs Ground State cross-section.



Why did Fermilab dismiss Low and High Mass States ? 

The Truth Quark High Mass State peak in the 1994 CDF semileptonic histogram is low, 
only 2 events out of a total of 26, so they could be dismissed as insignificant, 
but the Truth Quark Low Mass State peak is not low ( 8 of 26 events ) 
and should not be so easily dismissed by CDF. However, in 1994, 
CDF in FERMILAB-PUB-94/097-E did dismiss the Low Mass peak, saying merely  
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. ...". 
I strongly disagree with CDF’s “statistical fluctuation” interpretation. 
If it were merely a “statistical fluctuation” then it would have been highly improbable 
for the 1997 D0 semileptonic histogram to have shown a very similar Low Mass peak, 
but in fact a very similar Low Mass peak is what D0 did find in 1997: 

For more detailed analysis of how Fermilab data over many years has supported 
the reality of three mass states of the Truth Quark, see viXra 1602.0319 .

Fermilab’s dismissal of the Low Mass Truth Quark peak around 130 GeV in its own data 
was not only a dismissal of my hep-ph/9301210 prediction but also a dismissal of other 
independent theoretical predictions of Truth Quark mass: 

1982 - Inoue, Kakuto, Komatsu, and Takeshita in Aspects of Grand Unified Models with
Softly Broken Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) relate 
supersymmetry to electro-weak symmetry breaking by radiative corrections and 
renormalization group equations, and find that the renormalization group equations 
have a fixed point related to a T-quark mass of about 125 GeV. 

1983 - Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 : 
“... The renormalization group equation ... tends to attract the top quark mass 
towards a fixed point of about 125 GeV ...”.



1984 - Ibanez and Lopez in Nuclear Physics B233 (1984) 511-544 did supergravity 
calculations similar to Alvarez-Gaume, Polchinski, and Wise. 

1993 - Chamseddine and Frohlich in hep-ph/9307209 : 
“... Connes ... non-commutative geometry [NCG] provides a geometrical interpretation 
of the Higgs field ... the only solutions ... occur in the narrow band ... 

Higgs mass 117.3 < mH < 142.6 GeV ... 
with ... corresponding top quark mass ... 146.2 < mt < 147.4 GeV ...”. 

Later basic NCG calculation (see arXiv 1204.0328) indicated 
Tquark mass upper bound of sqrt(8/3) mW = 130 GeV . 

The Renormalization Group and NCG predictions have been confirmed by  
the LHC 2016 run which showed not only the 125 GeV Higgs Mass State 
but also 3 Higgs Mass States corresponding to 3 Truth Quark Mass States 
including the Low Mass Truth Quark State dismissed by Fermilab. 

Why would Fermilab dismiss the Low Mass Truth Quark peak in its own data, 
even though it had theoretical support from Renormalization Group and NCG, 
not to mention my isolated unconventional theory ? 

To understand the hostility of Fermilab to a Low Mass Truth Quark State, 
you must look at the details of the process whereby Fermilab sought to discover 
the Truth Quark after CDF’s 1988-89 run which produced a dilepton candidate event. 
 
Kent Staley in “The Evidence for the Top Quark” (Cambridge 2004) said: 
“... CDF searched for the top [quark] ... in ... the “dilepton” mode ... 
CDF stopped taking data at the end of May 1989 ...
Kumi Kondo's Dynamical Likelihood Method ... would give a kinematical reconstruction 
of events and then calculate the likelihood of that reconstruction using the dynamics of 
the hypothesized decay process ... Kondo found that ... the lone dilepton candidate 
found during the 1988-9 run ... could be reconstructed with his method as the 
decay of a top-antitop pair, with a top mass of around 130 GeV/c2 ... 
Goldstein, Sliwa, and Dalitz ... were trying to apply their method to the first CDF dilepton 
event, the same published e-mu event from the 1988-9 run that Kondo had analyzed ... 
In February 1992 ... Goldstein and Sliwa were invited to present their method ... at a 
meeting of the heavy flavors group (the precursor to the top group) ... Sliwa showed ... 
a bump ... at a top-quark mass of about 120 GeV/c2 ... 
in May 1992 ... Goldstein, Sliwa, and Dalitz ... present[ed] ... analysis of data 
from ... 1988-9 ...[saying]... “The plots show very clearly a well separated 
enhancement around Mt = 135 GeV in the accumulated probability distributions, as 
expected by the Monte Carlo studies” ...
The top mass estimates from the Dalitz-Goldstein-Sliwa analysis ... consistently 
fell into the 130-140 GeV/c2 range ... 
considerably lower than the later estimate of 174 GeV/c2 
that appeared in CDF’s paper claiming evidence for the top quark 
...



Then, a very strange thing happened: ... 

New Scientist, dated June 27, 1992 ... announced ... “A claim that the top quark has 
been found is being suppressed by scientists at the Fermilab particle physics centre ... If 
Dalitz turns out to be correct ... the main credit for finding the particle will go to Dalitz, a 
scientist outside Fermilab ...” ... Dalitz, Goldstein, and Sliwa appeared in the article as a 
“rival group”, the publication of whose paper CDF was “blocking”, and the author 
reported Goldstein saying that he was  “‘quite confident’ that they have discovered the 
existence and the mass of the (Top) quark.” 
... 
An article ... in the July 24 issue of Science ... recounted how the results of
the Sliwa-Goldstein-Dalitz analysis were presented to CDF ... 
Goldstein and Dalitz were subsequently excluded from CDF top group meetings ... 
CDF physicist... “Shochet says CDF member Sliwa violated an unwritten code of 
ethics by sharing data with outsiders.” 
...
Sliwa denied that he had made substantive information about CDF’s unpublished data 
available to Dalitz and Goldstein 
...
the unpleasant atmosphere generated by the controversy surrounding Sliwa’s work 
hampered progress on the Dalitz-Goldstein-Sliwa method ...
Krys really never got the time of day after [the appearance of the articles in New 
Scientist and Science]...[He] took it very personally, and responded very personally 
...
he was “spurned by the rest of the collaboration: because he was acting singly, 
and not in a larger collaboration” ...”. 

Tommaso Dorigo has written a book, “Anomaly” 
(to be published by World on 5 Nov 2016), 

that may give more details of the situation. He has blogged and commented on it over 
the past years (2006-2013), saying in part:
“... In December 1988 a one-day workshop was organized in the Ramsey auditorium, 
the conference room at the basement floor of the Hirise, the main building of the Fermi 
National Accelerator Laboratory. The workshop was the first of a series of meetings that 
would take place in the course of the following few years, and it was specifically devoted 
to focused discussions on the top quark search, which was being performed 
independently by several groups of CDF physicists 
... 
one got the feeling that a well-defined strategy for the top search was missing. Indeed, 
back then it was not even clear to most CDF researchers that the main background to 
top production was constituted by events featuring a W boson together with hadronic 
jets produced by QCD radiation 
...



Finally, the time came for the talk by Kuni Kondo. Prof. Kondo was a Japanese physicist 
who led a sizable group of researchers from the University of Tsukuba. In his late fifties, 
he was lean, not tall, with black hair combed straight above an incipient baldness; he 
usually dressed in black or grey suits. He was a charming and very polite person, who 
spoke with a soft tone of voice and smiled a lot. 
It looked like nothing could ever upset him.

Kondo had devised a very complex, deep method to discriminate top quark events from 
the background, based on an analysis approach he had dubbed "dynamical likelihood" 
which would become a sophisticated standard only a decade later, but which was taken 
with quite a bit of scepticism at the time; in private, quite a few of his American and 
Italian colleagues would even make silly jokes on it. The method consisted in 
constructing probability distributions for the observed kinematics of the events, which 
could then be used to derive the likelihood that the events were more signal-like or 
background-like. 

It is ironic to think that nowadays all the most precise measurements of the mass of the 
top quark rely on the method called "matrix element", which is nothing but Kondo's 
original idea recast in the context of a measurement of the mass rather than the 
discrimination of a top signal. Kondo was way ahead of his time, and like most pioneers 
in science he did not have an easy life getting his work appreciated and accepted, in a 
situation dominated by a conservative mainstream.

It is by now four in the afternoon, and Kondo finally gives a full status report of his 
analysis. His presentation is thorough and yet almost unintelligible by a good half of his 
listeners; his analysis includes highly unorthodox and yet brilliant tricks, like taking a jet 
from one event and mixing it in with other jets in a different event to study the behaviour 
of some of his selection variables for background events. His colleagues listen in an 
atmosphere of disbelief mixed with awe. Despite the complexity of the material and the 
possibility to object on a hundred of details, no questions are asked. 
As Kondo reaches the end of his talk, he concludes with a tone of voice just a milli-
decibel higher than the rest of his speech:

"And therefore", a pause, and then "I think we have discovered the top quark".

The audience remains silent. 
The convener is a tall, lean guy with a sharp nose and a penetrating stare; he looks like 
an English gentleman from a XIXth century novel, especially thanks to his
considerable aplomb. He is not impressed, and that much does show.
"Thank you very much Kuni. Is there any question ?", one, two, three, four, 
"...No questions. Okay, thanks again Kuni. The next speaker is...".
In retrospect the convener's attitude and lack of consideration toward an esteemed 
colleague and a visitor from another country, who had brought to the experiment lots of 
resources and had contributed significantly to the detector construction, 
sounds at least rude and unjustified. 



Still, back then CDF was not a place where people would exchange courtesies and 
compliments (it never was, in truth): there everybody had to work hard and the only way 
to earn the respect of colleagues was through the good physics output of one's analysis 
results. If your analysis methods were not considered publishable or your results were 
thought fallacious, you would be considered a potential threat to the good name of the 
experiment, and you would suffer little short than boycott. 
But the way Kondo was treated was all flowers in comparison to what other physicists 
would experience, along the way to the top discovery
... 
[1992] I had started working on CDF ... and I remember that one of the very first articles 
I read was the limit on top quark production where the famous dilepton ttbar candidate 
was mentioned. An event that is indeed most likely the first clear top-antitop decay 
detected in a particle physics experiment 
... 
Back then, Krisztof Sliwa analyzed the ttbar candidate by CDF in the dileptonic final 
state with an analysis called “neutrino weighting technique” which has later become a 
standard, and worked with Dalitz and Goldstein on a paper which was not authorized by  
the CDF collaboration 
… 
CDF, as a collection of physicists, did feel betrayed by Chris Sliwa. I do not know how 
clear was the violation of internal rules of the experiment, but for sure that was the 
sentiment circulating those days in the corridors of the CDF trailers 
... 
there was this air of suspicion around in 1992 
… 
As if somebody had committed Heresy! ...”.



Back in the 1990s, a very bad thing had happened:  

Two issues had arisen: 

1 - Physics Issue - Does the 130 GeV Truth Quark Low Mass State exist 
and did the Kondo and/or Sliwa-Goldstein-Dalitz Likelihood Method find it ? 

2 - Bureaucratic Issue - Was Sliwa’s sharing of CDF data with Goldstein and Dalitz 
a serious violation of an unwritten ethical code ? 

Fermilab, as a large physics collaboration with power over jobs and funding, 
was in position to decide which of the issues should be pursued or suppressed. 

It could have decided to pursue both issues, but it did not. 

It decided to suppress the Physics Issue (and the Truth Quark Low Mass State) 
so that individual outsiders (and their ideas) would go away 
and only Fermilab consensus ideas would survive in the world of physics, 
and the Fermilab consensus was that the one and only Tquark Mass State, 
the 174 GeV Mass State, would be recognized in the world of physics. 

It decided to pursue the Bureaucratic Issue because that allowed Fermilab 
to use its jobs-funding power to enforce its consensus view that 
the one and only Tquark Mass State was the 174 GeV Mass State. 

So, instead of searching for Truth, Fermilab asserted its Power. 
Regrettably, this is a common characteristic of Human Political Bureaucracies, 

as is exemplified by attacks on Snowdon and Assange as criminals 
for sharing Truthful Information with the public 

thus deflecting attention from the True Facts to details of Criminal Prosecution 
and instilling fear in others who might think about telling the Truth. 

Now a quarter century later, a very good thing has happened:

In this case, suppression of the Physics Issue failed because: 

the Physics Issue has been raised by the LHC 2016 run data 
which shows evidence of 3 Higgs Mass States

which correspond to 3 Truth Quark Mass States
and 

the 3-Mass-State-T-quark should now be known by its true name: 

the Truth Quark.  



Graphic Overview of Experimental Results



LHC Run-2 (2016) and Higgs mass states:

( histogram adapted from Figure 3 (left) of CMS PAS HIG-16-041 )



LHC Run-1 (2012) and Run-2 (2015) and Higgs mass states: 
By the end of Run-1 in 2012 the LHC had seen clear evidence for a Higgs (green dot) 
with mass around 125 GeV and the expected Standard Model cross section. It also saw 
in the Higgs -> ZZ -> 4l channel two more peakss (cyan and magenta dots)

In 2015 Run-2 CMS also saw indications of the 200 and 250 GeV Higgs mass states

( from slide 28 by Jim Olsen for 15 Dec 2015 LPCC Special Seminar )
In Run-1 CMS had also seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with their 2015 Run-2 positions 



and with cross sections around 25% of SM expectation

CMS Run-1 also saw a (?) peak around 320 GeV that I expect to go away with 2016 Run-2 data. 
The two unmarked peaks around 160 and 180 GeV are probably due to WW and ZZ.

 
Further, 
in Run-1 ATLAS had seen indications of Higgs mass states around 200 and 250 GeV 



whose cyan and magenta dots coincide with the CMS 2015 Run-2 positions

ATLAS Run-1 did not see the (?) CMS Run-1 peak around 320 GeV 
as ATLAS saw an excess bin adjacent to two deficient bins.





Here are some details ( from slide 22 by Maarumi Kado for 15 Dec 2015 LPCC Special Seminar ): 

In my opinion the indications of 200 (cyan) and 250 (magenta) GeV Higgs mass states 
are there, but are obscured by: 

1 - a large LEE effect that is NOT appropriate for the 200 and 250 GeV Higgs mass 
states that were predicted by my E8 Physics model and indicated by prior Run-1 data

2  - the Brazil Band plot does NOT show the peak just below the 200 GeV line

2 - use of a log scale for the histogram of Events/20 GeV makes it hard to see 
the details of the Events around 200 and 250 GeV. 
It seems clear to me that the linear plot indicates that the 200 GeV (cyan) peak 
and the 250 GeV (magenta) peak are serious candidates with over 5 Events  
that might well be confirmed by 2016 data as real Higgs mass states. 



Three T-quark mass states

The 174 GeV Tquark mass state (cyan dot) is not controversial. It has been observed at 
Fermilab since 1994, when a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark.
In particular, the green bar represents a bin in the 140-150 GeV range containing 
Semileptonic events considered by me to represent the Truth Quark, but as to which 
CDF said "... We assume the mass combinations in the 140 to 150 GeV/c^2 bin 
represent a statistical fluctuation since their width is narrower than expected for a top 
signal. ...". I strongly disagree with CDF’s “statistical fluctuation” interpretation, 
based on my interpretations of much Fermilab T-quark data. 

The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008)



in this semileptonic histogram:

The fact that the low (green) state showed up in both independent detectors
indicates a significance of 4 sigma.

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



Further, in February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis using 8 Dilepton CDF events (hep-ex/9810029)

shows that CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-
mass dilepton events that were indicated to be in the 120-135 GeV range, and shifted 
the mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting 
to discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 



In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF (hep-ex/9801014)

showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.



As to  the T-quark width for the 174 GeV mass state, which appears 
in the 1994 CDF and 1997 D0 semileptonic histograms to be about 40 GeV, 
which is 4 of the 10 GeV histogram bins, 
Mark Thomson, in “Modern Particle Physics” (Cambridge 2013) says:
“... Decay of the top quark ... The total decay rate is ... 

... For ... mt = 173 GeV ... the lowest-order calculation of the total decay width of the top 
quark gives t = 1.5 GeV ... 
The total width of the top quark is measured to be t = 2.0 +/- 0.6 GeV. 
The top width is determined much less precisely than the top quark mass because the 
width of the distribution ...[ color added to show correspondence to CDF and D0 histograms ]...

... is dominated by the experimental resolution. ...”. 

The T-quark total width t = 2 GeV is much smaller than the 40 GeV width 
experimentally observed at Fermilab and would, except for experimental resolution, 
fit well within one single bin in the 1994 CDF and 1997 D0 semileptonic histograms. 



As to  the T-quark width for the 130 GeV mass state, 
which appears in the 1994 CDF and 1997 D0 semileptonic histograms 
to be less than the 10 GeV histogram bin width, 
using the total width formula from Mark Thomson’s book and paraphrasing:   

“... For mt = 130 GeV ... the lowest-order calculation 
of the total decay width of the top quark gives t = about 0.5 GeV ...”. 

I think that the CDF explanation 
for the low mass T-quark peak in a single 10 GeV bin

"... We assume the mass combinations in the ... bin represent a statistical 
fluctuation since their width is narrower than expected for a top signal. ...". 

is highly unlikely since 
a similar low mass single 10 GeV bin T-quark mass peak was observed by the 
independent D0 detector.  

The mt = 130 GeV width of 0.5 GeV is only 1/20 of the 10 GeV bin width of that peak. 
The 20:1 = 10 : 0.5 observed width : actual width ratio for mt = 130 GeV 
is the same as  
the 20:1 = 40 : 2.0 observed width : actual width ratio for mt = 173 GeV. 

What differences between the mt = 130 GeV and mt = 173 GeV states 
might affect their relative experimental resolutions ? 

The mt = 130 GeV peak is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 
Since it is a simple Schwinger Source it has simple W - b - 2 jet decay.

The mt = 173 GeV peak is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups. 
Its decay scheme is more complicated, with 2 stages: 

175 to 130 GeV, a process of the Higgs - T-quark condensate system of E8 Physics
and 

simple W - b - 2 jet decay of the 130 GeV intermediate state. 

The wider width of the 173 GeV decay peak 
is due to the Higgs - T-quark condensate process. 



The 1997 UC Berkeley PhD thesis of Erich Ward Varnes gives details of some D0 
events and analysis, based on the Standard Model view of one T-quark mass state:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...
In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 

The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 



...
The result of reconstructing the top quark mass for a dilepton event is the distribution 
W(mt), which is evaluaed for 50 values of the top quark mass ... the intrinsic resolution 
of the dilepton mass reconstruction is much broader than the 4 GeV/c2 interval between 
assumed top quark masses ... the RMS of the typical W(mt) distribution ... typically lies 
between 35 and 40 GeV/c2 ... 

...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”.

In E8 Physics (viXra 1508.0157) there are, as stated above, three T-quark mass states, 
so in order to keep the kinematic constraint 

“The masses of the reconstructed t and tbar in the event are equal” 
the t and tbar must be in the same mass state, which is physically realistic because 
the t and tbar are created together in the same collider collision event. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



Appendix - Details of Force Strength and Boson Mass Calculations

Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1)0    IV5             4        RP^1xS^4

SU(3)0      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2)0     Spin(5) / SU(2)xU(1)0    IV3             2        RP^1xS^2

U(1)0                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force0                    M                                Vol(M)

gravity0                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^20               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity0          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^40    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs, W+, W-, Z0: 

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(1,25) E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(1,25) E8 model, the fundamental mass scale vacuum expectation value v of 
the Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs" Higgs in CP2 Internal Symmetry Space
  |"           |
  | "          |
  | "          |
  | mass = 145"| Non-Condensate Higgs Mass = 145
  |"           |
  |            |
  |            |
Higgs " Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(1,25) E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar " Effective Higgs in CP2 Internal Symmetry Space
 \"  |"  /"           |
  \ " |    / "           |
   \" |  /mass = 145"     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(1,25) E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



Appendix - Details of Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes, 
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(1,25) E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Appendix - Massless Realm Beyond EW Symmetry Breaking

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry
and no particles have any mass from the Higgs.
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?
2 - How did our Universe evolve in that early Massless Phase

of its first 10^(-11) seconds or so ?
3 - What do physical phenomena look like in the Massless Phase ?

1 - Can we build a collider that will explore the Massless Phase ?
Yes: In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel
length about 1000 km. Marc Sher has noted that by now (late 2012 / early
2013) the cost estimate of $12 billion should be doubled or more. My view
is that a cost of $100 billion is easily affordable by the USA as it is far less
than the Trillions given annually since 2008 by the USA Fed/Treasury
to Big Banks as Quantitative Easing to support their Derivatives Casino.
Science will advance AND non-Bankster people will get paying jobs.



2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ?

In the context of E8 Physics our Universe began 
as a Quantum Fluctuation from a Parent Universe 
whereby our Universe initially had 
Planck Scale Temperature / Energy 10^32 K = 1.22 x 10^19 GeV.

Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8)
that eventually produces the 12-dim SU(3)xSU(2)xU(1) Standard Model 
along with 16-dim U(2,2) Conformal Gravity Ghosts. 

Fermion term of 8-dimensional half-spinor Spin(8)
corresponding to first-generation fermion particles and antipartices
(electron, RGB Up quarks; neutrino, RGB down quarks);

Base Manifold of 8-dimensional Octonionic Spacetime.

With respect to 8-dimensional Spacetime
the dimensionality of the Gauge Boson term is 28 x 1 = 28
and
the dimensionality of the Fermion term is 8 x 7/2 = 28
( see Weinberg's 1986 Dirac Memorial Lecture at page 88 and note that 7/2 + 7/2 + 1 = 8 )
so
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale
due to Triality-based cancellations, an effective Subtle Supersymmetry.

Since the lower energy forms of E8 Physics are derived from
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity
(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).

Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings
of Zizzi Inflation produce about 10^77 fermion particles.

At the End of Inflation Our Universe had Temperature / Energy
10^27 K = 10^14 GeV



A consequence of the end of Octonionic Inflation
was the freezing out of a preferred Quaternionic Subspace
so that 8-dim Octonionic Spacetime was converted into
(4+4)-dim Kaluza-Klein spacetime M4 x CP2

where M4 is Minkowski Physical 4-dim spacetime and
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space.

The geometry of that splitting of spacetime produces a Higgs mechanism.
(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV
collisions among them would for each of the 10^77 fermions
produce jets containing about 10^12 particles of energy 100 GeV or so
so that the total number of such particles is about 10^89.

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three
constituent quarks, and there would have been roughly as many quarkantiquark
pairs in thermal equilibrium as photons ... 
before annihilation there must have been a slight excess ... of quarks over antiquarks, 
so that some quarks would survive to form nucleons when all the antiquarks had
annihilated with quarks. There was also a slight excess of electrons over
positrons, to maintain charge neutrality of the universe ...".

Therefore, 
in the interval between the End of Inflation and ElectroWeak Symmetry Breaking
most of the quarks in 10^89 fermions formed quark-antiquark pairs 
that produced as a condensate the Higgs that is needed for Mayer-Higgs.
The quark-antiquark condensate Higgs then
Breaks ElectroWeak Symmety at Temperature / Energy 3 x 10^15 K = 300 GeV
and gives mass to particles and at age 10^-(11) seconds
ends the Massless Phase of the history of Our Universe.



3 - What do physical phenomena look like in the Massless Phase ?

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5)
where MW is a Weak Boson Mass factor that goes away in the Massless
Realm where the Weak Force becomes a strong 0.25345.

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix
might be democratic which to me means that in the Massless Realm you
might say that there is just a democratic mixing matrix of the form 1/3 x
1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based
on the Wave Picture instead of the Particle Picture. 
Instead of a particle with mass moving slower than light 
the picture is a massless particle moving at light speed 
with its energy defined by its frequency.

In that picture, for example:

a Muon is distinguishable from an electron by higher frequency due to 2-fold 4+4 path of 
second generation fermions instead of simple 4 path of first generation fermions.

Quark wave paths have S7 x RP1 structure whose greater complexity
produces higher frequency than Lepton wave paths.

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on
standing wave frequencies instead of masses of particles, nuclei, etc.



Appendix - Kobayashi-Maskawa Parameters

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(1,25) E8 model the Kobayashi-Maskawa parameters are determined in terms 
of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



Appendix - Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(1,25) E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(1,25) E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(1,25) E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



Appendix - Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



Appendix - Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(1,25) E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact. 



Appendix - Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle fermion pairs 
allowed  by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.

Just as the pion mass of .14 GeV is less than the sum of the masses of a quark and an 
antiquark, pairs of oppositely charged pions may form a bound state of less mass than 
the sum of two pion masses.

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly around
0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 1.221 x 
10^19 GeV.



Appendix - Lagrangian Terms 

Gauge Gravity and Standard Model terms of Lagrangian have total weight 28 x 1 = 28 
12 generators for SU(3) and U(2) Standard Model  +

+ 16 generators for U(2,2) of Conformal Gravity = 
= 28 D4 Gauge Bosons each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types each with 8-dim Lagrangian weight = 7/2

Since Boson Weight 28 = Fermion Weight 28 
the Cl(1,25) E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 















Appendix - E8 Fermionic AntiCommutators

Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 
The periodicity property of Real Clifford Algebras shows that E8 Spinor Fermions can 
also be described using anticommutators as well as commutators 
so that the E8 Physics model describes both Bosons and Fermions realistically. 

Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and 
half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements 
so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics 
and are wrong. 

However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 

The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
...



One can ... use a coordinate representation of the oscillators by introducing real 
coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors which satisfy Bose commutation 
rules 
...
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations 
...
Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...". 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure from the 
two copies of F4 embedded in two copies of Cl(8) whose tensor product produces 
Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting anticommutator 
structure from the two copies of F4 embedded in two copies of Cl(8) whose tensor 
product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics. 



Appendix - Details of Coleman-Mandula

The Cl(1,25) E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built 
with respect to spinor representations for 8-dim Spin(1,7) spacetime.













Appendix - Details of Mayer - Higgs

Excerpts from: 

Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” 

and 
Meinhard Mayer in 

“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981))

and 

Shoshichi Kobayashi and Katsumi Nomizu in 
“Foundations of Differential Geometry Vol. I”, 

Interscience (1963)



























































Appendix - Higgs as Primitive Idempotent

By identifying the Higgs with Primitive Idempotents of the Cl(8) real Clifford algebra,
the Higgs is not seen as a simple-minded fundamental scalar particle, but rather
the Higgs is seen as a quantum process that creates a fermionic condensate
with which it interacts to make the fermions appear massive.
The Primitive Idempotent Higgs is part of my E8 Physics model
in terms of which the Primitive Idempotent Higgs is seen to do all the nice things
that the fundamental scalar particle Higgs needs to do,
and to be effectively a Higgs-Tquark system with 3 mass states. 

The conventional Standard Model has structure:
spacetime is a base manifold;
particles are representations of gauge groups
gauge bosons are in the adjoint representation
fermions are in other representations (analagous to spinor)
Higgs boson is in scalar representation.

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8):
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints)
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints)
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors.

There is no room for a fundamental Higgs in the E8 of E8 Physics.

However,
for E8 Physics to include the observed results of the Standard Model
it must have something that acts like the Standard Model Higgs
even though it will NOT be a fundamental particle.

To see how the E8 Physics Higgs works,
embed E8 into the 256-dimensional real Clifford algebra Cl(8):

Cl(8)                         256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1
      
Primitive                    16 = 1                         +  6                        + 1
Idempotent                                                    + 8

E8 Root Vectors      240 =        8 + 28 + 56 + 56 + 56 + 28 + 8

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed
into two 8-dimensional half-spinor parts each of which is related by Triality
to 8-dimensional spacetime and has Octonionic structure. In that decomposition:
the 1+6+1 = (1+3)+(3+1) is related to two copies of
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure



and
the 8 = 4+4 is related to two copies of
a 4-dimensional Co-Associative subspace of the Octonionic structure
(see the book “Spinors and Calibrations” by F. Reese Harvey)

The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent
when combined with the 240 E8 Root Vectors
forms the full 248-dimensional E8.

It represents a Cartan subalgebra of the E8 Lie algebra.

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent
is the Higgs of E8 Physics.

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent
represent:

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron
so
the E8 Higgs effectively creates/annihilates the fundamental fermions and

the E8 Higgs is effectively a condensate of fundamental fermions.

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces,
by freezing out a preferred 4-dim Associative Quaternionic subspace,
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2
with 4-dim M4 physical spacetime.

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent
includes the Cl(8) grade-0 scalar 1
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar
(or pseudoscalar) and in that respect is similar to Standard Model Higgs.

Not only does the E8 Higgs fermion condensate transform with respect
to 4-dim physical spacetime like the Standard Model Higgs but

the geometry of the reduction from 8-dim Octonionic spacetime
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives
E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure.

Since the second and third fermion generations emerge dynamically from the
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate.
Since the Truth Quark is so much more massive that the other fermions,

the E8 Higgs is effectively a Truth Quark condensate.
When Triviality and Vacuum Stability are taken into account,

the E8 Higgs and Truth Quark system has 3 mass states.



Appendix - Joy Christian Correlations

Bell’s Theorem 
on Quantum Correlations is based on the Hopf Fibration RP1 -> S1 -> S0 = {-1,+1}. 

Joy Christian has shown that it is more realistic 
to base Quantum Correlations on the Hopf Fibrations 
S1 -> S3 -> S2 = CP1 and S3 -> S7 -> S4 = QP1 and S7 -> S15 -> S8 = OP1
where R, C, Q, and O are Real, Complex, Quaternion, and Octonion Division Algebras. 

In his book “Disproof of Bell’s Theorem” (BrownWalker Press, 2nd ed, 2014) 
Joy Christian said: 
“... Every quantum mechanical correlation can be understood as 
a classical, local-realistic correlation among a set of points of a parallelized 7-sphere 
...
physical space ... respects the symmetries and topologies of a parallelized 7-sphere 
...
because 7-sphere ...[is]... homeomorphic to the ...[Octonion]... division algebra ... 
it is the property of division that ....[is]... responsible for ... local causality in the world 
... 
To understand this reasoning better, recall that, just as a parallelized 3-sphere is a 2-
sphere worth of 1-spheres but with a twist in the manifold S3 (=/= S2xS1) , 
a parallelized 7-sphere is a 4-sphere worth of 3-spheres 
but with a twist in the manifold S7 (=/= S4xS3) 
... just as S3 is 
a nontrivial fiber bundle over S2 with Clifford parallels S1 as its linked fibers, 
S7 is also 
a nontrivial fiber bundle ... over S4 ... with ... spheres S3 as its linked fibers. 
...
it is the twist in the bundle S3 that forces one 
to forgo the commutativity of complex numbers (corresponding to the circles S1) 
in favor of the non-commutativity of quaternions. 
In other words, a 3-sphere is not parallelizable by the commuting complex numbers but 
only by the non-commuting quaternions. And it is this noncommutativity that gives rise 
to the non-vanishing of the torsion in our physical space. 

In a similar vein, the twist in the bundle S7 (=/= S4xS3)  forces one to forgo the 
associativity of quaternions (corresponding to the fibers ) in favor of the non-
associativity of octonions. 
In other words, a 7-sphere is not parallelizable by the associative quaternions but
only by the non-associative octonions. 

... it can be parallelized ... because its tangent bundle happens to be trivial:
Once parallelized by a set of unit octonions, 
both the 7-sphere and each of its 3-spherical fibers remain closed under multiplication. 
This, in turn, means that 



the factorizability or locality condition of Bell is ... satisfied within a parallelized 7-sphere. 
The lack of associativity of octonions, however, entails that, unlike the unit 3-sphere
[which is homeomorphic to the ... group SU(2)], a 7-sphere is not a group manifold ...
the torsion within the 7-sphere ... varies from one point to another of the manifold. 
It is this variability of the parallelizing torsion within that is ultimately responsible for the 
diversity and non-linearity of the quantum correlations we observe in nature ...”. 

The 7-sphere S7 is the unit sphere in 8-dim space. 
S7 is not a Lie algebra, but is a Malcev algebra 
and is naturally embedded in the D4 Lie algebra Spin(8) which 
is topologically composed of ( but =/= the simple product S7 x S7 x G2 ) 
2 copies of S7 and 14-dim Lie Algebra G2 of the Octonion Automorphism Group. 

28-dim D4 Lie algebra Spin(8) can be represented by 8x8 antisymmetric real matrices 
It is a subalgebra of 63-dim A7 Lie Algebra SL(8,R) of all 8x8 real matrices with det = 1. 

Unimodular SL(8,R) is the non-compact Lie algebra corresponding to SU(8). 
SL(8,R) effectively describes the 8-dim SpaceTime of E8 Physics
as a generalized checkerboard of SpaceTime HyperVolume Elements. 
Anderson and Finkelstein in Am . J. Phys. 39 (1971) 901-904 said: 
"... Unimodular relativity ... expresses the existence of a fundamental element of 
spacetime hypervolume at every point. ...". 
From the Real Clifford Algebra Cl(16) and 8-Periodicity 
64-dim R+SL(8,R) appears from factoring Cl(16) = tensor product Cl(8)xCl(8) 
as the tensor product of the 8-dim vector spaces 8v of each of the Cl(8) factors
so that 64-dim R+SL(8,R) = 8v x 8v 
If you regard the two Cl(8) as Fourier duals then 
one 8v describes 8-dim Spacetime Position and the other 8v describes its Momentum.

David Brown, in May 2012 comments on scottaaronson.com blog, said: 
“... Where did Bell go wrong? Bell used quantum SU(1) states 
whereas Christian correctly uses quantum SU(8) states ...[from]... 
Christian’s parallelized 7-sphere model. ...
Every quantum mechanical Christian SU(8) correlation can be understood 
as a realistic, non-local Christian SU(8) correlations among a set of points 
of a parallelized 7-sphere ... More importantly, if Christian’s theory of local realism is true 
then SU(8) should be the gauge group for physical reality ...”. 
SU(8) is the compact version of SL(8,R), so it seems to me that it is David Brown’s idea, 
possibly motivated by SU(8) and SL(8,R) in E7 of D = 4 N = 8 supergravity models, that 
Joy Christian’s S7 Quantum Correlations have fundamental SL(8,R) structure. 



Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 ,  
“Contractions of Exceptional Lie Algebras and SemiDirect Products” , showed that 
SL(8,R) appears in the E8 Maximal Contraction = semi-direct product H92 x SL(8,R) 
where 
H92 is (8+28+56 +1+ 56+28+8)-dim Heisenberg Creation/Annihilation Algebra 

so that H92 x SL(8,R) has 7-graded structure:

grade -3 = Creation of 1 fermion (tree-level massless neutrino) 
with 8 SpaceTime Components for a total of 8 fermion component creators 
(related to SpaceTime by Triality) 

grade -2 = Creation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
for a total of 28 Boson creators 

grade -1 = Creation of 7 massive Dirac fermion
each with 8 SpaceTime Components for a total of 56 fermion component creators

grade 0 = 1 + SL(8) = 1+63 = 64-dim 
representing 8-dim SpaceTime of HyperVolume Elements 

grade 1 = Annihilation of 7 massive Dirac fermions 
each with 8 SpaceTime Components for a total of 56 fermion component annihilators 

grade 2 = Annihilation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity
for a total of 28 Boson annihilators 

grade 3 = Annilation of 1 fermion (tree-level massless neutrino)
with 8 SpaceTime Components for a total of 8 fermion component annihilators 
(related to SpaceTime by Triality)

Here is how Physics Structures expand from Joy Christian’s S7 to E8 Physics: 

7-dim S7 - Lie Algebra -> 28-dim Spin(8) 

28-dim Spin(8) - Full 8x8 Matrix -> 63-dim SL(8,R) 

63-dim SL(8,R) - Creation/Annihilation -> 248-dim H92xSL(8,R) 

248-dim H92xSL(8,R) - Expansion -> 248-dim E8 



The E8 expansion of H92 x SL(8,R) has physical interpretation 
leading to a Local Classical Lagrangian with Base Manifold Spacetime, 
Gravity + Standard Model Gauge Boson terms, and Fermion terms 
for 8-dim spacetime and First-Generation Fermions (with 4+4 dim Kaluza-Klein and Second 
and Third Fermion Generations emerging with Octonionic Symmetry being broken to Quaternionic) : 

248-dim E8 = 120-dim D8 + 128-dim half-spinors of D8

In Symmetric Space terms: 

E8 / D8 = (64+64)-dim (OxO)P2 Octo-Octonionic Projective Plane 
64 = 8 components of 8 fermion particles 
64 = 8 components of 8 fermion antiparticles 

D8 / D4xD4 = 64-dim = 8 position coordinates  x 8 momentum coordinates

one D4 = 28 = 12 Standard Model Ghosts + 16 Conformal Gravity Gauge Bosons 
(4 of the 16 are not in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

other D4 = 28 = 16 ConformalGravity Ghosts + 12 Standard Model Gauge Bosons 
(4 of the 12 are not  in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

My E8 Physics model (viXra 1405.0030 vG) was initially inspired back in the 1980s 
by D = 4, N = 8 supergravity models. 

Yoshiaki Tanii in his book “Introduction to Supergravity” (Springer 2014) said: 
“... Poincare supergravity constructed in the highest spacetime dimension 
is D = 11, N = 1 theory ... the low energy effective theory of M theory ... 
D = 11 supergravity has AdS4 x S7 spacetime ... 
This ... corresponds to the AdS4 solution of D = 4, N = 8 gauged supergravity ... 
D = 4, N = 8 gauged supergravity is ... related to 
a compactification of D = 11 supergravity ... by a seven-dimensional sphere S7 ... 
N = 8 supergravity ... the maximal supergravity ...[has]... multiplets ... 

1   8  28  56  70  56  28   8   1
... D = 4, N = 8 Supergravity ... has global E7(+7) and local SU(8) symmetries. ...”. 

Supergravity itself did not quite work for me. In hindsight, 
D = 4, N = 8 maximal global symmetry is only E7 with maximal compact SU(8) 

(noncompact version of SU(8) is SL(8,R) which is only part of the maximal contraction of E8) 
and the supergravity with maximal global symmetry E8 with maximal compact D8 
is  D = 3, N = 8 whose spacetime is only 3-dimensional. (Samtleben, arXiv 0808.4076). 

The S7 led me to work with Spin(8) which is the bivector Lie algebra 
of the Real Clifford Algebra Cl(8) with graded structure  1   8  28  56  70  56  28   8   1 
When Spin(8) seemed too small, I went to F4 which contained 
Spin(8) for Gauge Bosons, Spin(9) / Spin(8) for 8-dim SpaceTime, 
and F4 / Spin(9) for 8 fermion particles + 8 fermion antiparticles. 
When F4 failed to have desired complex structure, I went to E6. 
When E6 failed to have all the necessary fermion components and gauge boson ghosts, 
I went to E8 and found the E8 Physics model that as of now seems to be realistic. 



How does Bell-Christian-Brown SL(8,R) Quantum Theory 
fit with the Bohm Quantum Potential of E8 Physics 

( http://vixra.org/pdf/1405.0030vG.pdf ) ?

Comparison of Bohm's Quantum Potential hidden variable "lambdas"
with Bell's "lambdas” and Joy Christian's (arxiv 0904.4259)"lambdas":
Peter Holland, in his book "The Quantum Theory of Motion, an Account of
the de Broglie - Bohm Causal Interpretation of Quantum Mechanics"
(Cambridge 1993) said:
"... 11.5.1 Bell's Inequality ... In discussing the EPR spin experiment Bell
supposed that the results of the two spin measurements are determined
completely by a set of hidden variables lambda and made two assumptions
which he claimed should be satisfied by a local hidden-variables theory:
(i) The result A of measuring sigma1 . a on particle 1 is determined solely by
a and lambda, and the result B of measuring sigma2 . b on particle 2 is
determined solely by b and lambda , where a and b are unit vectors with
a . b = cos(delta).
Thus A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
Possibilities such as A = A( a , b , lambda ) and B = B( a , b , lambda ) are
excluded.
(ii) The normalized probability distribution of the hidden variables depends
only on lambda : rho = rho( lambda ).
Possibilities such as rho = rho( lambda , a , b ) are excluded.
...
We now consider to what extent assumptions (i) and (ii) are valid in the
causal [Bohm Potential] interpretation ... The hidden variables are then the
particle positions x1 , x2 (the internal orientation spin vectors s1 , s2 along
the trajectories are determined by the positions and the wavefunction ...) …
the eventual results ... for each of sz1 and sz2 is determined by the intial
positions of both particles and by delta , i.e., A = A (x1 , x2 , a . b ) ,
B = B( x1 , x2 , a . b ) Thus assumption (i) is not valid ...
Neither is assumption (ii) satisfied. ...
In reproducing ... the quantum mechanical correlation function ...
Ppsi( a , b ) = ... = - cos( delta ) ... the causal [Bohm Potential] interpretation
disobeys both of Bell's basic assumptions. ...".

So, Bell's "lambdas" obey (i) and (ii) and so obey Bell's inequality
and
Bohm's "lambdas" violate (i) and (ii) and so violate Bell's Inequality
but obey the quantum experimentally observed correlation function.

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf


Joy Christian (see arxiv 0904.4259) explicitly violates (i) by replacing
A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
with
A = A( a , lambda ) in S2 and B = B( b , lambda ) in S2.
However, Joy does not violate (ii). Joy says: "... once the state lambda is
specified and the two particles have separated, measurements of A can
depend only on lambda and a, but not b, and likewise measurements of B
can depend only on lambda and b, but not a ...[ compare the (ii)-violation by
Bohm's lamdbas as stated above ]... Assuming ... that the distribution
rho( lambda ) is normalized on the space /\, .we finally arrive at the
inequalities ... exactly what is predicted by quantum mechanics ... we have
been able to derive these results without specifying what the complete state
lambda is or the distribution rho( lambda ) is, and without employing any
averaging procedure ... the correlations [ for the examples of 0904.4259 ] …
are simply the local, realistic, and deterministic correlations among certain
points of ... S3 and S7 ... This implies that the violations of Bell inequalities
... have nothing to do with quantum mechanics per se ...".

So, even though Joy's lambdas do not violate (ii), when Joy "... derive[s] ...
the exact quantum mechanical expectation value ... - a . b " Joy's result is
consistent with that of Bohm's "lambdas".

Joy's "lambdas" are classical and local (in Joy's sense).

Bohm's "lambdas" are quantum and, since Joy does not change Bell’s (ii),
nonlocal (in Joy's sense).

Joy's "lambdas" and Bohm's "lambdas" are consistent with each other
with respect to their calculated quantum expectation values.



Could Joy's "lambdas" be considered as a Classical Limit of Bohm's "lambdas" ?

Consider again Peter Holland's book in which he says:
"... 6.9 Remarks on the path integral approach ... Feynman['s] ... route to
quantum mechanics ... rests on the trajectory concept and so may be
expected to have some connection with the causal [Bohm Potential]
formulation. ... Feynman provides a technique for computing ... the
transition amplitude (Green function or propagator) ... from the classical
Lagrangian ... One considers all the paths ... and associates with each an
amplitude ... These tracks are ... called 'classical paths' ... one sums
(integrates) over all the paths ... the solution .. is given by ... Huygens'
principle ... of all the paths ... one of them will be the actual trajectory
pursued by the quantum particle according to the [Bohm Potential] guidance
formula ... We shall refer to ... it ... as the 'quantum path' ... For an
infinitesimal time interval ... the propagator is just the classical wavefunction
... a finite path may be decomposed into many such infinitesimal steps, the
net propagator being obtained by successive applications of Huygens'
construction ... We may view the Feynman procedure as a method of
obtaining the quantum action from the set of all classical actions. ...".

If Joy Christian's classical "lambdas" are identified with Feynman path
Lagrangian / Green function propagators, and if their Huygens' sums can be
seen to produce the Bohm "lambdas",
then Joy's work will show a nice smooth classical limit (as opposed to Bell's
discordant classical limit) for the Bohm Quantum Potential.

If the Bohm Quantum Potential can then be used as a basis for a construction
of a realistic AQFT (Algebraic Quantum Field Theory)
then maybe Joy Christian's work will help show a useful connection (and
philosphical reconciliation) between
the Classical Lagrangian physics so useful in detailed understanding 
of the Standard Model
and
of AQFT along the lines of 
generalization of the Hyperfinite II1 von Neumann factor algebra. 



Appendix - Details of Conformal Gravity and ratio DE : DM : OM

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic unevolved E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



Conformal Gravity + Dark Energy and Pioneer Anomaly 

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...



The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

My view can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;

and

a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.



Transition at Orbit of Uranus:

It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



Conformal Gravity + Dark Energy and Warp Drive 

Gabriele U. Varieschi and Zily Burstein in arXiv 1208.3706 showed that with Conformal 
Gravity Alcubierre Warp Drive does not need Exotic Matter. 

In E8 Physics of viXra 1602.0319 Conformal Gravity gives Dark Energy which expands 
our Universe and can curve Spacetime. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said “... based on the 
model of dark energy a proposed by Beck and Mackey ... assume... that photons ... can 
exist in two different phases: 
A gravitationally active phase where the zeropoint fluctuations contribute to the [dark 
energy] cosmological constant /\, 
and a gravitationally inactive phase where they do not contribute to /\. 
... this type of model of dark energy can lead to measurable effects in supeconductors, 
via ... interaction with the Cooper pairs in the superconductor. ... 
the transition between the two graviphoton’s phases ... occurs at the critical temperature 
Tc of the superconductor, which defines a cutoff frequency of opoint fluctuations ... 
Graviphotons can form weakly bounded states with Cooper pairs ... 
[which] ... form a condensate ...[in]... superconduct[ors] ... 
the cosmological cutoff frequency [could be measured] through the measurement of the 
spectral density of the noise current in resistively shunted Josephson Junctions ...”. 

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 and 1206.516 showed that BSCCO 
superconducting crystals are natural Josephson Junctions. 

(BSCCO image from Wikipedia)

A Pentagonal Dipyramid configuration of 16 BSCCO crystals cannot close in flat 3-dim 
space, but can close if Conformal Dark Energy accumulated in the BSCCO Josephson 
Junctions curves spacetime. Such spacetime curvature allows construction of a 
Conformal Gravity Alcubierre Warp Drive that does not need Exotic Matter. 
“... If you spend any time playing with Geomag models, 
you are sure to stumble upon the structure ...



... which consists of four tetrahedra joined along faces. It looks as if you might be able to 
add one more bond to close the gap, creating a solid of five joined tetrahedra. But it 
doesn’t work. The gap is slightly too wide. ...” ( bit-player.org/2012/dancing-with-the-spheres )

To close the 7.36 degree gap, 
you can contract space in the tetrahedron containing the gap,
keep unchanged the space in the other 4 tetrahedra, and 
expand space just outside the structure and opposite to the gap tetrahedron. 



In these images ( from simplydifferently.org/Present/Data/Johnson_Solid/13.jpg )

the red edge designates two of the choices of which tetrahedron contains the gap 
and 
in this image (from Wikipedia on Alcubierre drive ) 

the structure is shown with space contracting in front of the gap tetrahedron 
and expanding behind the structure. 
“... Alcubierre drive (Wikipedia) ... Rather than exceeding the speed of light within a local 
reference frame, a spacecraft would traverse distances by 

contracting space in front of it and expanding space behind it, 
resulting in effective faster-than-light travel ... the Alcubierre drive shifts space around 
an object so that the object would arrive at its destination faster than light would in 
normal space ...”. 

The Alcubierre Warp Drive ( by John G. Cramer, Alternate View Column AV-81 ) 
“... General relativity does not forbid faster-than-light  [FTL] travel or communication, but it does
require that the local restrictions of special relativity must apply ... One example of this
is a wormhole connecting two widely separated locations in space ... by transiting the wormhole 
the object has traveled ...[at]... an effective speed of ...[many]... times the velocity of light.



Another example of FTL in general relativity is the expansion of the universe itself. 
As the universe expands, new space is being created between any two separated objects. 
The objects may be at rest with respect to their local environment and with respect to the 
cosmic microwave background, but the distance between them may grow at a rate greater than 
the velocity of light. According to the standard model of cosmology, parts of the universe are 
receding from us at FTL speeds, and therefore are completely isolated from us 
...
Alcubierre has proposed a way of beating the FTL speed limit that is somewhat like the 
expansion of the universe, but on a more local scale. He has developed a "metric" for general 
relativity ... that describes a region of flat space surrounded by a "warp" that propels it forward at 
any arbitrary velocity, including FTL speeds. Alcubierre's warp is constructed of hyperbolic 
tangent functions which create a very peculiar distortion of space at the edges of the flat-space 
volume. In effect, new space is rapidly being created ... at the back side of the moving volume, 
and existing space is being annihilated ... at the front side of the moving volume. 
Thus, 
a space ship within the volume of the Alcubierre warp (and the volume itself) would be pushed 
forward by the expansion of space at its rear and the contraction of space in front. 
Here's a figure from Alcubierre's paper showing the curvature of space ... 

... Since a ship at the center of the moving volume of the metric is at rest with respect to locally 
flat space, there are no relativistic mass increase or time dilation effects. The on-board 
spaceship clock runs at the same speed as the clock of an external observer, and that observer 
will detect no increase in the mass of the moving ship, even when it travels at FTL speeds. 
Moreover, Alcubierre has shown that even when the ship is accelerating, it travels on a
free-fall geodesic. In other words, a ship using the warp to accelerate and decelerate is always 
in free fall, and the crew would experience no accelerational gee-forces. Enormous tidal forces 
would be present near the edges of the flat-space volume because of the large space curvature 
there, but by suitable specification of the metric, these would be made very small within the 
volume occupied by the ship ...”.

( image below from George Dvorsky in Daily Explainer 11/26/12 at io9.gizmodo.com )



Appendix - Kepler Polyhedra and Planets 

Abstract

This is my view of extension to Uranus and Neptune 
of Kepler’s Mysterium Cosmographicum idea 
of relationship of Polytopes and Planetary Orbits

( images other than 24-cell are from, or adapted from, Wikipedia and Wolfram MathWorld )



Mercury =   Outer Sun-Sphere = Inner Octahedron 
Octahedron = 6 space Axes

Venus / Mercury = 0.72 / 0.39 = 1.85

Venus = Outer Octahedron = Inner Icosahedron 
Icosahedron = 12 Golden Edge-Points of Octahedron



Earth / Venus = 1 / 0.72 = 1.39

Earth = Outer Icosahedron = Inner Dodecahedron 
Icosahedron = 2 Octahedral embeddings = Earth + Moon

Dodecahedron = Dual Icosahedron



Mars / Earth = 1.52 / 1 = 1.52 

Since Earth+Moon has 2 Outer Icosahedra, use 1.26 x 1.26 = 1.59

Mars = Outer Dodecahedron = Inner Tetrahedron 
Tetrahedron = 4 / 20 of Dodedahedron Vertices

Tetrahedron = self-dual => stellated octahedron => unstable = Asteroids



Jupiter / Mars = 5.2 / 1.52 = 3.42

Jupiter = Outer Tetrahedron = Inner Cube 
Cube = 2 Tetrahedron Vertices = Dual Octahedron



Saturn / Jupiter = 9.54 / 5.20 = 1.83

Saturn = Outer Cube = Inner CubOctahedron 
Cuboctahedron = Truncated Cube

Poincare Gravity Space = Tiled by Cube



Uranus / Saturn = 19.19 / 9.54 = 2.01 

 

Uranus = Outer CubOctahedron = Inner Rhombic Dodecahedron 
Rhombic Dodecahedron = Dual Cuboctahedron

Cuboctahedron containing Cube of centers of Triangle Faces and 
Cuboctahedron within Basic Cube prior to Truncation

Uranus Orbit = Boundary of Pioneer Conformal Gravity Dark Energy 

Cuboctahedron = Buckminster Fuller Vector Equilibrium = Center of 4-dim 24-cell 



Neptune / Uranus= 30.06 / 19.19 = 1.57

Neptune = Outer Rhombic Dodecahedron = Inner Conformal Gravity Space 

Rhombic Dodecahedron = Center of 4-dim 24-cell 

Conformal Gravity Space = Tiled by Rhombic Dodecahedra



Appendix - Spinor Growth, Octonion Inflation ended by Quaternions

Where does the E8 of E8 Physics come from ? 
Based on David Finkelstein’s view of Fundamental Physics: 

In the beginning there was Cl(0) spinor fermion void

 
from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 

8-Periodicity of Real Clifford Algebras 
Cl(8) x ...( N times tensor product )... x Cl(8) = Cl(8N) 

shows that Cl(8) (or any tensor multiple it) is the basic building block 
of ALL Real Clifford Algebras, no matter how large they may be.



The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein

( see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications” 

and chapter E8 Quantum Theory ... page 23 of this paper )



In particular, the tensor product Cl(8) x Cl(8) = Cl(16) 

256 = sqrt(2^16) = 128 + 128 Cl(16) spinors 
128 Cl(16) half-spinors = 64 + 64 fermions + antifermions

120 = Cl(16) bivectors = D8 root vectors
120  + 64 + 64 = E8 root vectors

E8 / D8 = 128-dim (OxO)P2 OctoOctonionic Projective Plane
D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
one D4 contains D3 of Conformal Gravity+Dark Energy

other D4 contains A3 of Standard Model Color Force SU(3) 
( CP2 = SU(3) / SU(2)xU(1) of Kaluza-Klein contains SU(2)xU(1) of Electroweak Forces )

( Cl(16) = Cl(0,16) lives in Cl(1,25) of E8 26D String Theory ) 



One Cl(1,25) containing one Cl(0,16) containing one E8 gives a Lagrangian description 
of one local spacetime neighborhood. To get a realistic global spacetime structure, take 
the tensor product Cl(1,25) x ... x Cl(1,25) with all E8 local 8-dim Octonionic spacetimes 
consistently aligned as described by 64-dim D8 / D4xD4 (blue dots) (this visualization uses 
a hexagonal type of projection of the 240 E8 root vectors to 2-dim)    

which then fill up spacetime according to Gray Code Hilbert's curves: 



Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16,25 E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(1,25) E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(1,25) E8 Local Lagrangian Region 

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  
and 
IF the Cl(1,25) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. 

Let Cl(16) = Cl(8) x Cl(8) contained in Cl(1,25) where 
the first Cl(8) contains the D4 of Conformal Gravity with actions on M4 physical 
spacetime whose CPT symmetry determines the property matter - antimatter. 

Consider, following basic ideas of Geoffrey Dixon related to his characterization 
of 64-dimensional spinor spaces as C x H x O ( C = complex, H = quaternion, O = ocrtonion ), 
64-dim 64s++ = 8s+ x 8s+ of Cl(8) x Cl(8) = Cl(16)
and 
64-dim 64s+- = 8s+ x 8s- of Cl(8) x Cl(8) = Cl(16)
so that 
64s++ + 64s+- = 128s+ are +half-spinors of Cl(16) which is in E8

Then Cl(16) contains 
128-dim +half-spinor space 64s++ + 64s+- of Cl(16) in E8 = Fermion Generation 
and
128-dim -half-spinor space 64s-+ + 64s-- of Cl(16) not in E8 = Fermion AntiGeneration 

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16)  
and 
since, due to their +half-spinor property with respect to the first Cl(8), 
the 128s+ = 64s++ + 64s+- have only Effective Paths of QF Energy that go 
to the Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation. It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 



7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(1,25) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(1,25) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(1,25) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(1,25) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".



Why decoherence at 64 Unfoldings = 2^64 qubits ?
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 
The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 
NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 
Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240
Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 
If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 

256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



End of Inflation and Quaternionic Structure

In Cl(1,25) E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(1,25) E8 Physics is Cl(1,25) which contains 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 

Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen in
Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1



Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 



Appendix - Quaternion Hurwitz Shells - Primes and Powers of 2 

Conway and Smith, in “On Quaternions and Octonions” said: 
“... 5.1 The Hurwitz Integral Quaternions  ... Hurwitz ... found a ... definition ... that 
a+bi+cj+dk is a Hurwitz integer just if either all of a, b, c, d are in Z or all are in Z + 1/2 
... A prime Hurwitz integer P is one whose norm is a rational prime p. 
Analogously to the fact that p = p x 1 and p = 1 x p are the only ways p is the product of 
two rational primes, its only factorizations into two Hurwitz integers must have the form 
P = P' x U and P = V x P", where N(P) = N(P") = p and N(U) = N(V) = 1. 
So, we must ... study the Hurwitz units ... the Hurwitz integers of norm 1. 
                Theorem 1. There are precisely 24 Hurwitz units, namely 
the eight Lipschitz units +1, ±i, ±j, ±k, and the 16 others ±1/2 ± (1/2)i ± (1/2)j ± (1/2)k
... 
if P is a Hurwitz prime, then its only factorizations as a product of two Hurwitz integers 
are P = P U^(-1) x U and P = V x V^(-1) P as U and V run over the 24 Hurwitz units 
... Theorem 3. Each rational prime p 
admits at least one quaternionic factorization p = P0 P0           ...”.

Hurwitz quaternions whose (square) norm is rational prime 
are prime quaternions and there are no other prime quaternions. 
In particular, over the quaternions, no rational primes are prime.

The Hurwitz Integral Quaternions form the D4+ Lattice = Z4 Lattice that contains as a 
sublattice the D4 Lattice of the D4 Lie Algebra. 

An integer N is a Power of 2 
if and only if 

the D4+ Lattice sphere of radius N contains 24 D4+ Lattice vertices. 

An integer N is a Rational Prime 
if and only if 

the D4+ Lattice sphere of radius N contains 8 (1+N) D4+ Lattice vertices. 

The number of vertices of a Lattice on a sphere of given radius 
is described by the theta series of that lattice. 



Conway and Sloane, in “Sphere Packings, Lattices, and Groups” said: 
“... 

... The lattice Dn ... is ... the checkerboard lattice ... Theta series ...



... 
... The four-dimensional lattice D4 ... theta series ...

... ... we define Dn+ = Dn u ([1]+Dn) ... 
Dn+ is a lattice packing if and only if n is even ... D4+ = Z4 ... 

the theta series is  ...

  ...



 
...

...



...

...”.

theta series of lattice Z^4 = D4+ = 
= Number of ways of writing n as sum of 4 squares = 

= Sloane OEIS A000118

The green 24 numbers correspond to powers of 2 
(2,4,8,16,32) 

The red numbers correspond to primes beyond 2 
(3,5,7,11,13,17,19,23,29,31,37,41,43,47,53)

  1,   8, 24, 
 32,  24,  
 48,  96, 64,   24, 
104, 144, 96,   96, 112, 192, 192,  24, 
144, 312, 160, 144, 256, 288, 192,  96, 248, 336, 320, 192, 
240, 576, 256,  24, 
384, 432, 384, 312, 304, 480, 448, 144, 336, 768, 352, 288, 
624, 576, 384, 96, 456, 744, 576, 336, 432, 960, 576, 192



The D4+ Lattice lives in 4-dim Euclidean space and is made up of shells 
each of which is a set of vertices on a 3-sphere S3. 

Two ways to subdivide the S3 are 
( images from members.home.nl/fg.marcelis/24-cell.htm )

First, into 8 3-dim cube cells as a Tesseract Hypercube 

The D4+ Lattice shell of radius 3 has ( 1 + 3 ) x 8 = 32 vertices. 
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the 3 steps in the radius of the S3 of radius 3. 



For all prime numbers p, and only for those numbers, 
the D4+ Lattice shell of radius p has ( 1 + p ) x 8 vertices.
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the p steps in the radius of the S3 of radius p 
where p is a prime number. This is a geometric characterization of prime numbers 
relating the radius of the 3-sphere S3 with the number of vertices on the S3. 
Second, into 24 3-dim octahedron cells as a 24-cell. A 24-cell can be constructed from a 
Tessaract hypercube with 8 additional vertices, one at the center of each cube cell, 
by connecting pairs of additional vertices to the 4 vertices of the common face squares 
of each cube cell, producing 24 octahedron cells and 8+16 = 24 vertices of the 24-cell.

This produces a series of S3 shells of radius p x 2^n (for prime p) each having ( 1 + p ) 
x 24 vertices. The D4+ Lattice shell of radius 2 has the 24 vertices of a 24-cell.

They can dually be considered to be the centers of each of the 24 octahedron cells. 
For all S3 of radius 2^n for any n (i.e., for all radii that are powers of 2) the D4+ Lattice 
shell of radius 2^n has 24 vertices. This is a geometric characterization of powers of 
2 relating the radius of the 3-sphere S3 with the number of vertices on the S3.



Here are the numbers of vertices in the first 45 shells of the D4+ lattice. 
Red S3 shells have prime radius. Green S3 shells have power-of-2 radius. 

Purple S3 shells have prime x power-of-2 radius. 

m = radius of shell              N(m) = no. vertices in shell of radius m 
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =  ( 1 + 2 ) x 8 = 1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8



Clifford Algebras have dimension Powers of 2. 

The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) --> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein



Through Cl(0,16) the sequence is in Clifford Algebras whose Vectors are Powers of 2 
so that the D4 lattice spheres of Radius = Vector Dim contain 24 vertices
The 24-cell has 24 vertices

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(0,24), the Vectors have a Factor of 3 
so that 
the D4 lattice sphere of Radius = Vector Dim = 24 contains (1+3)x24 = 96 vertices 
The 24-cell has 96 edges. 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(1,25), the Vectors have a Factor of 13 
so that 
the D4 lattice sphere of Radius = Vector Dim = 26 contains (1+13)x24 = 336 vertices 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )

13 is the only number between 5 and 89 that is both Prime and Fibonacci. 
The 14 trees correspond to the 14 sections of the Klein Configuration. 

Klein Configuration represents group SL(2,7) with 336 elements. 
SL(2,7) is double cover of simple Klein Quartic symmetry group PSL(2,7) = SL(3,2)
Klein Configuration has central 14-gon, and so 14 slices. 
Each slice has 24 triangles.



Prime Powers of 2 sequence = Sloane OEIS A036378
n=0: 2^1 = 2 has 1 prime
2,

n=1: 2^2 = 4 has 1 prime
3, 

n=2: 2^3 = 8 has 2 primes
5, 7, 

n=3: 2^4 = 16 has 2 primes
11, 13, 

n=4: 2^5 = 32 has 5 primes
17, 19, 23, 29, 31, 

n=5: 2^6 = 64 has 7 primes
37, 41, 43, 47, 53, 59, 61, 

n=6: 2^7 = 128 has 13 primes
67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 127, 

n=7: 2^8 = 256 has 23 primes
131, 137, 139, 149, 151, 157, 163, 167, 173, 179, 181, 191, 193, 197, 199, 
211, 223, 227, 229, 233, 239, 241, 251, 

n=8: 2^9 = 512 has 43 primes 
257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317, 331, 337, 347, 
349, 353, 359, 367, 373, 379, 383, 389, 397, 401, 409, 419, 421, 431, 433, 
439, 443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 503, 509, 

n=9: 2^10 = 1024 has 75 primes
521, 523, 541, 547, 557, 563, 569, 571, 577, 587, 593, 599, 601, 607, 613, 
617, 619, 631, 641, 643, 647, 653, 659, 661, 673, 677, 683, 691, 701, 709, 
719, 727, 733, 739, 743, 751, 757, 761, 769, 773, 787, 797, 809, 811, 821, 
823, 827, 829, 839, 853, 857, 859, 863, 877, 881, 883, 887, 907, 911, 919, 
929, 937, 941, 947, 953, 967, 971, 977, 983, 991, 997, 1009, 1013, 1019, 1021

n=10: 2^11 = 2048 has 137 primes 
                 1031   1033   1039   1049   1051   1061   1063   1069 
   1087   1091   1093   1097   1103   1109   1117   1123   1129   1151 
   1153   1163   1171   1181   1187   1193   1201   1213   1217   1223 
   1229   1231   1237   1249   1259   1277   1279   1283   1289   1291 
   1297   1301   1303   1307   1319   1321   1327   1361   1367   1373 
   1381   1399   1409   1423   1427   1429   1433   1439   1447   1451 
   1453   1459   1471   1481   1483   1487   1489   1493   1499   1511 
   1523   1531   1543   1549   1553   1559   1567   1571   1579   1583 
   1597   1601   1607   1609   1613   1619   1621   1627   1637   1657 
   1663   1667   1669   1693   1697   1699   1709   1721   1723   1733 
   1741   1747   1753   1759   1777   1783   1787   1789   1801   1811 
   1823   1831   1847   1861   1867   1871   1873   1877   1879   1889 
   1901   1907   1913   1931   1933   1949   1951   1973   1979   1987 
   1993   1997   1999   2003   2011   2017   2027   2029   2039



Prime Powers of 2 sequence = Sloane OEIS A036378 

Number of primes p between powers of 2, 2^n < p < 2^(n+1)
is 

1, 1, 2, 2, 5, 7, 13, 23, 43, 75, 137, 255, 464, 872, 1612, 
3030, 5709, 10749, 20390, 38635, 73586, 140336, 268216, 513708, 
985818, 1894120, 3645744, 7027290, 13561907, 26207278, 50697537, 
98182656, 190335585, 369323305, 717267168, 1394192236 ...



Conway and Smith, in “On Quaternions and Octonions” said:
“... algebraists take "integer" to mean member of what's called a maximal order ... 
those octonions for which all the coordinates are ordinary integers ... 
we call ... the Gravesian octaves or integers. 
... Theorem 1. The orders containing the Gravesian integers 
are precisely the 16 integer systems ...
an octonion a whose coordinates are in (1/2) Z ...[and]... are not also in Z 
form what we shall call the halving-set ... introduce the notation ... 

... We can specify one of the 16 systems by saying just which the halving-sets sets are. 
The multiplicative structure of the octonions already involves a distinguished family of 
quadruplets, namely those that correspond to quaternion subalgebras, together with 
their complements. These, ...[and]... the empty and full sets, we call the sixteen oo-sets: 

... An octonion whose halving-set is an oo-set we call an "oo-integer" ...

... or "Kirmse integer" ...[which]... are not multiplicatively closed. ... 



define the n-sets and n-integers (n = by interchanging oo with n in the definition of oo-
sets and oc-integers ... with outer n-sets in bold ... 

... The n-integers are multiplicatively closed for each n = 0,...,6. ...
The seven systems are ... isomorphic ...

the 0-integers ... halving-sets are

... 
The resulting systems are seven of the sixteen orders ... the seven maximal ones ... 
The intersections of pairs of these, which are also the intersections of certain triples, 
yield the seven "double Hurwitzian" systems. (The halving-sets 0, S2, oc124, 0356 for 
the typical one of these show that it is obtained by Dickson doubling from a Hurwitzian 
ring of quaternions.) The intersection of all seven maximal systems, which is equally the 
intersection of any two of the double Hurwitzian systems, we call the Kleinian octaves, 
since they can be obtained from Graves's integer octaves by adjoining 
(1/2) ( 1 + i0 + ... + (1/2) ( 1 + sqrt(-7) ), + i6 ), which ... is a "Kleinian" integer ... 
...

the number of vectors in E8 of norm 2n > 0 
is 240 times the sum of the cubes of the divisors of n

...



a primitive octavian integer p of norm mn has precisely 
240 left-hand divisors of norm m 
and 240 right-hand divisors of norm n, 
each set geometrically similar to the 240 units of O8 ... 
This result is analogous to the result ... for the Hurwitz integers, except that in O8, 
the factorizations are not unique "up to unit-migration" in view of the lack of associativity  
... the set of left-hand divisors of a given octavian integer is geometrically similar to the 
set of all octavian integers of a certain norm 
... 
Theorem 7. The number of factorizations of a primitive octavian, 

say Q = (( P1 P2 ) ( P3 (P4 ... Pk ))), 
modelled on a given factorization of its norm is 240^(k-1) . 
Moreover, if all but Pi and Pj are fixed, 
then the sets of values for Pi and Pj are geometrically similar to the set of 240 units. ...”. 



Appendix - Grothendieck Universe Quantum Theory and Code

The First Grothendieck Universe is the Empty Set.

The Second Grothendieck Universe is Hereditarily Finite Sets such as a 
Generalized Feynman Checkerboard Quantum Theory 

based on E8 Lattices and Discrete Cl(1,25) Clifford Algebra. 
(see viXra 1501.0078)

The Third Grothendieck Universe is the Completion of Union of all tensor 
products of Cl(1,25) Real Clifford algebra 

Since the Cl(1,25) E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(1,25) E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so for the Cl(1,25) E8 model based on Real Clifford Algebras with Periodicity 8, 
Cl(1,25) = 2x2 matrices of Cl(0,24) where Cl(0,24) = Cl(0,8) x Cl(0,8) x Cl(0,8),
the completion of the union of all tensor products of Cl(1,25)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(1,25) E8 model a natural Algebraic Quantum Field Theory. 

(see Chapter on E8 Quantum Theory)
The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 



The Real Clifford Algebra Cl(1,25) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(1,25) E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 

For the Cl(1,25) E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(1,25), the Cl(1,25) E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(1,25) E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25)- 8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

The Cl(1,25)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum 
Field Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25) 

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube



For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] is described in quantum-ph/9608026 
by Steane as mapping a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
(  2^8,   1+8+28+56,                              32 ) 



To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |
 
This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 

 



The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the Cl(1,25) E8 Physics Model 

 
the Higgs scalar prior to dimensional reduction corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), the classical repetition code; 
 



the 8-dimensional vector spacetime 

prior to dimensional reduction corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson spaces 

prior to dimensional reduction correspond to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 



The 8 first generation fermion particles and 8 first generation fermion antiparticles 
of the 16-dim full spinor representation of the 256-dimensional Cl(0,8) Clifford algebra 

correspond to the distance of the classical Reed-Muller code (256, 93, 16), 
and to the 16-dimensional Barnes-Wall lattice /\16, 
which lattice comes from the (16,5,8) Reed-Muller code.  
Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, and to the 8-dimensional E8 lattice 
which comes from the (8,4,4) Hamming code, with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  In Euclidean R8, 
there is only one way to arrange 240 spheres so that they all touch one sphere, 
and only one way to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), (5,16,1/5), (4,10,1/6), and (3,6,1/7).    

( If you use an Octonion Integral Domain instead of Euclidean R8 without multiplication 
then there are 7 algebraically independent ways to arrange the 240 spheres. )

 
The total 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  In Euclidean R24, 
there is only one way to arrange 196,560 spheres so that they all touch one sphere, 
and only one way to arrange 4600 spheres so that they all touch a set of two spheres in 
contact with each other, and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), (21,336,1/5), (20,170,1/6), ... .     



Appendix - Details of World-Line String Bohm Quantum Theory

A physically realistic Lattice Bosonic String Theory with Strings = World-Lines and 
Monster Group Symmetry

containing gravity and the Standard Model
can be constructed consistently with the E8 physics model
248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8

= (28 + 28 + 64) + (64 + 64)
 
Paths in C8 / WE8 correspond to World-Lines of Observers acting as Bosonic Strings. 
Andrew Gray in arXiv quant-ph/9712037 said: 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:  
“... String theory proposes ... small one-dimensional extended objects, strings, 
of typical size Ls = 1/ Ms, with Ms known as the string scale ... 
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime, 
known as the worldsheet, which is the analog of the ... worldline of a point particle ... 
for the bosonic string theory ... the classical string action is the total area spanned by 
the worldsheet ... This is the ... Nambu– Goto action ...”.  

In my unconventional view 

the red line and the green line are different strings/worldlines/histories and 
the world-sheet is the minimal surface connecting them, 

carrying the Bohm Potential, 
as Standard Model gauge bosons carry Force Potential between Point Particles. 

The t world-sheet coordinate is for Time of the string-world-line history. 
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.

( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )



Further, Ibanez and Uranga also said: 
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x). 
This tachyon ... is ... unstable 
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string 
interaction coupling constant gs 
...
the antisymmetric part is the 26d 2-form field BMN 
...
The symmetric traceless part is the 26d graviton GMN ...”. 

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The antisymmetric SO(24) little group is related to the Monster automorphism group 
that is the symmetry of each cell of Planck-scale local lattice structure. 

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String”  said: 
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”. 

Must the 24x24 symmetric matrices be interpreted as the graviton ? - !!! NO !!!

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R). 

Jordan algebras correspond to the matrix algebra of quantum mechanical states, 
that is, from a particle physics point of view, 
the configuration of particles in spacetime upon which the gauge groups act. 

24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space. 

The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices. 

Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory 
and 

the algebra of its Quantum States, 
so that 

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion.



Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says:
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...[with]... 
the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... negative mass-
squared means that the no-string 'vacuum' is actually unstable ... ".
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime.
The string-graviton of E8 Physics is a spin-2  interaction among strings.
If Strings = World Lines and World Lines are past and future histories of particles,
then string-graviton interactions determine a Cramer Transaction Quantum Theory
discussed in quantum-ph/0408109. 

Roger Penrose in "Road to Reality" (Knopf 2004) says: "... quantum mechanics ... 
alternates between ... unitary evolution U ... and state reduction R ... 
quantum state reduction ... is ... objective ... OR ...
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...".

String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction.
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets.
The tachyon produces the instability of a truly empty vacuum state with no strings.
It is natural, because if our Universe were ever to be in a state with no strings,
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes.
Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start:
 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both D8 
adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th E8 lattice 1E8 
with 240 first-shell vertices related to the D8 adjoint part of E8 is related to the 7 
octonion imaginary lattices (viXra 1301.0150v2) .
It can act as an effectively independent lattice as part of the basis subsets
{1E8,EE8} or {1E8,iE8,jE8,kE8}.



With that in mind, here is the construction:
 
Step 1:
Consider the 26 Dimensions of Bosonic String Theory as 
the 26-dimensional traceless part J3(O)o

 a        O+      Ov   
 
 O+*      b       O-   
 
 Ov*      O-*   -a-b

(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} 
and a and b are real numbers with basis {1}) 
of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.
 
Step 2:
Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

Step 3:
Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.
Add this subspace to D3, to get D7.
 
Step 4:
Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space 
by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.
Add this subspace to D7, to get D8.
D8, our basic Brane, looks like two layers (past and future) of D7s.
Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

8 world-brane scalars for Octonionic O+ space;
8 world-brane scalars for Octonionic O- space;

1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 

stacked in timelike order.
 



Step 5:
To get rid of the world-brane scalars corresponding to the Octonionic O+ space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8.

Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion p
articles = 8x8 = 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

8 world-brane scalars for Octonionic O- space;
1 world-brane scalars for real a space; and

1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 6:
To get rid of the world-brane scalars corresponding to the Octonionic O- space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion 
anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, 
positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the past D7 layer of D8.

Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental 
fermion anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark, positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the future D7 layer of D8.

The 8 components of 8 fundamental first-generation fermion anti-particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

1 world-brane scalars for real a space; and



1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

Step 8:
Fundamentally, physics is described on HyperDiamond Lattice structures.
There are 7 independent E8 lattices, each corresponding to one of 
the 7 imaginary octionions. denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and 
related to both D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.
An 8th 8-dim lattice 1E8 with 240 first-shell vertices related to 
the E8 adjoint part of E8 is related to the 7 octonion imaginary lattices.
Give each D8 brane structure based on Planck-scale E8 lattices so that 
each D8 brane is a superposition/intersection/coincidence of the eight E8 lattices.
( see viXra 1301.0150 )
 
Step 9:
Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

a gauge boson emanating from D8 from its 1E8 and EE8 lattices is 
a U(2) ElectroWeak boson thus accounting for the photon and W+, W- and Z0 bosons.

a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is 
a U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces correspond 
to 12 of the 28 dimensions of 28-dim Spin(8) 
that corresponds to one of the 28 of the 120-dim adjoint D8 parts of E8.

a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is 
a U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri gravity plus 
conformal structures consistent with the Higgs mechanism and with observed  Dark 
Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) 
that corresponds to the other 28 of the 120-dim adjoint D8 part of E8.



Step 10:
Since Polchinski says 

"... there will also be r^2 massless scalars from 
the components normal to the D-brane. ... 
the collective coordinates ... X^u ... for the embedding 
of n D-branes in spacetime are now enlarged to nxn matrices. 

This 'noncummutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ...", 

make the following assignment:

The 8x8 matrices for the collective coordinates 
linking a D8 brane to the next D8 brane in the stack 
are needed to connect the eight E8 lattices of the D8 brane 
to the eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8.

We have now accounted for all the scalars
and
have shown that the model has the physics content of the realistic E8 Physics model
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64)
and 
AQFT structure based on Cl(1,25) with real Clifford Algebra periodicity 
and generalized Hyperfinite II1 von Neumann factor algebra.



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



0
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can be regarded as an 
infinite-dimensional Affinization of the Theory of a Single Cell.

James Lepowsky said in math.QA/0706.4072:
"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry
group (of order about 10^54) of a remarkable new commutative but very, very
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The
"structure constants" of the Griess algebra B were "forced" by expected properties of
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e.,
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that
... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...)

( dim V_n ) q^n
where
J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably
normalized generator of the field of SL(2, Z)-modular invariant functions on the
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the
generating function

... the graded trace of the action of g on the graded space V ... = ...
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a
subgroup having a fundamental "genus-zero property," so that its associated field of
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 

- that the 15 primes giving rise to the genus-zero property ... are precisely the
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was
( constructively ) proved .... The graded traces of some, but not all, of the elements
of the Monster - the elements of an important subgroup of M, namely, a certain
involution centralizer involving the largest Conway sporadic group Co1 - were
consequences of the construction, and these graded traces were indeed (suitably)
modular functions ... We called this V "the moonshine module V[flat]" ...
The construction ... needed ... a natural infinite-dimensional "affinization" of
the Griess algebra B acting on V[flat]



This "affinization," which was part of the new algebra of vertex operators, is
analogous to, but more subtle than, the notion of affine Lie algebra .... More
precisely, the vertex operators were needed for a "commutative affinization" of a
certain natural 196884-dimensional enlargement B' of B, with an identity element
(rather than a "zero" element) adjoined to B. This enlargement B' naturally
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M
from the finite-dimensional space B to the infinite-dimensional structure V[flat],
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us,
although we did not start by using his construction; rather, we recovered it, as a
finite-dimensional "slice" of a new infinite-dimensional construction using
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded
in a natural new infinite-dimensional space on which a certain algebra of vertex
operators acts ... At the same time, the Monster, a finite group, took on a new
appearance by now being understood in terms of a natural infinite-dimensional 
structure. ... the largest sporadic finite simple group, the Monster, was "really"
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the
natural modification of the Griess algebra, with an identity element adjoined,
coming from a "forced" copy the Virasoro algebra, became simply the conformalweight-
two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not
uniquely determined by number-theoretic principles, is not traditional in number
theory. It turned out that the vanishing of the constant term ... was canonically
"forced" by the requirement that the Monster should act naturally on V[flat] and on
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a
certain strong sense to the absence of vectors in the Leech lattice of square-length
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of
square-length-two elements of the Leech lattice are in turn analogous to the absence



of code-words of weight 4 in the Golay error-correcting code, a distinguished selfdual
binary linear code on a 24-element set, with the lengths of all code-words
divisible by 4. In fact, the Golay code was used in the original construction of the
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the
automorphism groups of both the Golay code and the Leech lattice are (essentially)
sporadic finite simple groups; the automorphism group of the Golay code is the
Mathieu group M24 and the automorphism group of the Leech lattice is a double
cover of the Conway group Co1 mentioned above, and both of these sporadic groups
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties
mentioned above ... and the Leech lattice is unique subject to its distinguishing
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ...
this uniqueness is an unsolved problem ...

V[flat] came to be viewed in retrospect by string theorists as an inherently stringtheoretic
structure: the "chiral algebra" underlying the Z2-orbifold conformal field
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit
space called an "orbifold"&emdash;a manifold with, in this case, a "conical"
singularity. Then one takes the "conformal field theory" (presuming that it exists
mathematically) based on this orbifold, and from this one forms a "string theory" in
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras,
also called Borcherds algebras, together with certain ideas from string theory,
including the "physical space" of a bosonic string along with the "no-ghost
theorem" ... to prove the remaining Conway-Norton conjectures for the structure
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside
the involution centralizer - were indeed the desired Hauptmoduls ... He
accomplished this by constructing a copy of his "Monster Lie algebra" from the
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex
algebra closely related to the 26-dimensional bosonic-string structure mentioned
above. He transported the known action of the Monster from V[flat] to this copy of
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he
succeeded in concluding that all the graded traces for V[flat] must coincide with the
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated



properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible
module, up to equivalence ... every module for the vertex operator algebra V
[flat] is completely reducible and is in particular a direct sum of copies of
itself. Thus the vertex operator algebra V[flat] has no more representation
theory than does a field! ( I mean a field in the sense of mathematics, not
physics. Given a field, every one of its modules - called vector spaces, of
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q);
while the constant term of the classical modular function is essentially 
arbitrary, and is chosen to have certain values for certain classical numbertheoretic
purposes, the constant term must be chosen to be zero for the
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24"
is the "same 24" so basic in number theory, modular function theory, etc. As
mentioned above, this occurrence of 24 is also natural from the point of view
of string theory.

These three properties are actually "smallness" properties in the sense of conformal
field theory and string theory. These properties allow one to say that V[flat]
essentially defines the smallest possible nontrivial string theory ... ( These
"smallness" properties essentially amount to: "no nontrivial representation theory,"
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial
monodromy"; this last condition actually refers to both the first and third "smallness"
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these
three "smallness" properties (up to isomorphism). This conjecture ... remains
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the
program of classification of (reasonable classes of) conformal field theories. M.
Tuite has related this conjecture to the genus-zero property in the formulation of
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the
largest sporadic finite simple group: The Monster is the automorphism group of
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional
space-time ... "compactified" on 24 dimensions, using the orbifold construction
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra
with the canonical "smallness" properties. ...



This definition of the Monster in terms of "smallness" properties of a vertex operator
algebra provides a remarkable motivation for the definition of the precise notion of
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if
not necessarily physical) structure sooner or later must lead naturally to the question
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and
the question of what its symmetry group (which turns out to be the largest sproradic
finite simple group) is. 

And on the other hand, the classification of the the finite simple groups - a
mathematical problem of the absolutely purest possible sort - leads naturally to the
question of what natural structure the largest sporadic group is the symmetry group
of; the answer entails the development of string theory and vertex operator algebra
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped
lead to, and helps shape, the very general theory of vertex operator algebras. (The
exceptional nature of structures such as E8, the Golay code and the Leech lattice in
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational
numbers, in such a way that the Monster preserves the real and in fact rational
structure, and that the Monster preserves a rational-valued positive-definite
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of
algebraic quantum field theory, specifically, in terms of local conformal nets of
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional
analogue" of the notion of Lie algebra. But at the same time that it is the "onecomplex-
dimensional analogue" of the notion of Lie algebra, the notion of vertex
operator algebra is also the "one-complex- dimensional analogue" of the notion of
commutative associative algebra (which again is the corresponding "one-
realdimensional"
notion). ... This analogy with the notion of commutative associative
algebra comes from the "commutativity" and "associativity" properties of the vertex
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion
of Lie algebra AND the notion of commutative associative algebra lies behind much
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was



qualitatively entirely different from real analysis (because of the uniqueness of
analytic continuation, etc., etc.), a whole new point of view became possible. In
vertex operator algebra theory and string theory, there is again a fundamental
passage from "real" to "complex," this time leading from the concepts of both Lie 
algebra and commutative associative algebra to the concept of vertex operator
algebra and to its theory, and also leading from point particle theory to string
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course
sweeps out a one-real-dimensional "world-line" in space-time, with time playing
the role of the "one real dimension," and this "one real dimension" is related in spirit
to the "one real dimension" of the classical operads that I've briefly referred to - the
classical operads "mediating" the notion of associative algebra and also the notion of
Lie algebra (and indeed, any "classical" algebraic notion), and in addition
"mediating" the classical notion of braided tensor category. The "sequence of
operations performed one after the other" is related (not perfectly, but at least in
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also
of its representation theory (vertex tensor categories, etc.) is "mediated" by an
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely,
as we have mentioned, the infinite-dimensional analytic structure built on this).
When one needs to compose vertex operators, or more generally, intertwining
operators, after the formal variables are specialized to complex variables, one must
choose not merely a (time-)ordered sequencing of them, but instead, a suitable
complex number, or more generally, an analytic local coordinate as well, for each of
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection
of how the one-complex-dimensional operadic structure "mediates" the algebraic
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically 
"timeordered";
they are instead controlled intrinsically by the one-complex-dimensional
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-
dimensional geometry than with one-real-dimensional time. ...".



Appendix - ADE World-Line String Bohm Quantum Consciousness
( see Saul-Paul Sirag’s  ADEX and Consciousness: A Hyperspace View (extensively paraphrased here ))

Universal Geometric Entity = completion of union of tensor products of Cl(1,25) 
Each Cl(1,25) contains Lie Algebra E8 corresponding to McKay Group Algebra 

C[ID]  
so E8 x C[ID] is basic Local Geometric Entity

Universal Body Physical World = 
= 240 Root Vectors (120 pairs) of E8 Lie Algebra 

240 E8 Root Vectors decompose into 112 of D8 and 128 of E7xA1 
D8 = Bosonic Part = 8-dim Spacetime + Conformal Gravity + Standard Model

D8 contains two copies of 24 D4 Root Vectors 
              plus 63-dim SL(8) of unimodular 8-dim spacetime 
              plus 1-dim Center of a Creation-Annihilation Heisenberg Group 
One D4 contains generators of Conformal Gravity plus Standard Model Ghosts 
Other D4 contains Standard Model Generators plus Conformal Gravity Ghosts

E7xA1 = Fermionic Part = Fermion Particles + Fermion AntiParticles
The 126+2 = 128 Root Vectors of E7xA1 represent 

8 components of 8 first-generation fermion particles = 64 
plus 

8 components of 8 first-generation fermion antiparticles = 64 

WE8 = Weyl Group of E8 = 128x27x5x8! divides Complex 8-dim C8 into C8 / WE8

Universal Mind Mental World = 
= 120 elements of C[ID] Group Algebra of ID McKay Group of E8 

ID McKay Group of E8 decomposes into McKay Groups of D8 and E7xA1 
McKay Group of D8       =   Q6      =  24   =   8 x 3 x 1       = vertices of 24-cell
McKay Group of E7xA1 = 2OD     =   96  =   8 x 3 x 4        = edges of 24-cell
McKay Group of E8       =    ID      = 120  =   8 x 3 x 5        = vertices of 600-cell

ME8 = ID =  McKay Group of E8 divides Complex Plane C2 into C2 / ME8

120 WE8 mirror planes in C8  are mapped into C8 / WE8
The point where all the mirrors intersect is the origin of C8 / WE8

to which is attached the identity fiber C2 / ME8. 
Paths in C8 / WE8 correspond to World-Lines of Observers. 

(World-Lines = Bosonic Strings)
Each deformation of C2 / ME8 selects a different path in C8 / WE8 so 

C2 / ME8 is the source of Mental Images of the Physical World. 



E8 Dynkin Balance Numbers: 
                     3
                     |
           1-2-3-4-5-6-4-2

E8 Dynkin Representations:  
                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875

 
E8 deformation mapping form: 

The 7D separatrix Σ is in C8/ WE8 , since {t1,..., t8} are invariants of the E8 Coxeter 
group (also called the Weyl group). Since there are 120 mirror hyperplanes in C8, 
120 is the maximum number of points in the special orbits making up Σ in C8 / WE8 . 

By contrast, the regular orbits have 128 x 27 x 5 × 8! = 696729600 elements, which is 
the order of WE8 . These regular orbits are the points inside the chambers between the 
7D walls of Σ. Note that 128 x 27 x 5 is the product of the E8 balance numbers 
(1, 2, 3, 4, 5, 6, 4, 2, 3), while 8! is 40320, the order of the Symmetric-8 group which 
permutes the eight basic mirrors of E8 ... the sum of the squares of the E8 balance 
numbers is (via the McKay correspondence) the dimension of ID ...

1 - The control parameters of the catastrophe bundle are {t1,..., t8}. 
2 - The t8 parameter (always with 1 as coefficient) plays the role of time 
along the many paths ramifying out from the origin of C8 / WE8, 
where there is attached the identity fiber C2 / ME8 . 
3 - Movement along any of these paths corresponds to 
the selection of different values of the control parameters, and thus different fibers 
which entail an unfolding of the singularity structure C2 / ME8 . 
4 - The changes in the fiber attached to a path are mild if the movement along the path 
(while picking out different fibers) remains within a chamber of the separatrix. 
If movement along the path crosses the separatrix, the change will be drastic.
5 - As fibers farther and farther from the origin in C8 / W are encountered 
and more separatrix walls are crossed, the fibers become more unfolded. 

Beyond the unfoldings of the fibers as described above, 
the E8 Lie algebra itself provides the structures for the resolution 
of the deformed (unfolded) fibers, including most importantly the identity fiber C2 / ME8 .

The Unfolding of the Mental Images of the Physical World 
based on the Bosonic String World-Line Paths in C8 / WE8 
corresponds to the Unfolding of the Bohm Implicate Order



Unfolding of the Implicate Order of Bohm Quantum Theory 

The Unfolding can be clarified by the projection diagram: 

where g is E8 and X is a subregular nilpotent element within the nilpotent variety in E8.
The Lie Group version of this projection diagram takes G(E8) to its maximal torus T 
and then to T / WE8 . 
The projection tau is from E8 onto its Cartan subalgebra t. 
The projection w is from t to the orbit space t / WE8, where 0 is the origin in t / WE8 . 
The projection pi is from E8 to S which is 
the 10-dim slice transverse to the nilpotent variety in E8 
and s is a subregular (i.e., singular) element in this variety. 
The nilpotent variety n in E8 is the identity fiber in the fiber bundle with projection 

X: (E8,X) -> (t / WE8, 0) 
so the dimensionality of n is dim(E8) - dim(t /WE8) = (Coxeter #)(Rank) = 30x8 = 240 
The projection phi maps the Kleinian singularity C2 / ME8 onto the origin of t / WE8 
and as a universal deformation maps 
unfolded versions of C2 /ME8 onto the parameters {t1, ... , t8} which are 
homogeneous polynomial invariants of WE8. 
phi provides for the deformation (or unfolding) of the Kleinian singularities. 

(THIS IS CONVENTIONAL BOHM PILOT ACTION) 
the lifting of the slice S into the nilpotent variety n that provides for the 
simultaneous resolution (or desingularization) of all the fibers in S. 

(THIS IS JACK SARFATTI’S UNCONVENTIONAL BACKREACTION) 
the most singular fiber is the identity fiber in S , the singularity structure C2 / ME8. 
In the process of desingularization, 
the singular point evolves into a series of exceptional curves, 
which are 1D complex projective lines P1 , 
which geometrically are a “bouquet” of 2D spheres which takes the form 
of a dual structure to the E8 Coxeter graph. For E8, the Kleinian singularity C2 / ME8 
has its singular point resolved into a bouquet of 8 (2D)-spheres 



The Unfolding of the Implicate Order originates at the Origin Singularity C2 / ME8 
which has structure C2 / ID of the 600-cell

The resolution of the ADE singularity structure C2 / ME8 at the origin of C8 /WE8
where ME8 is a finite subgroup of SU(2) corresponding to the 600-cell 
is accomplished by the lifting of C2 / ME8 to a higher dimensional space C8. 
This lifting is a key part of the universal resolution of the unfolding of C2 / ME8 . 

Lifting goes from Origin to an ALE (Asymptotically Locally Euclidean) space at Infinity. 
The E8 ALE space is the E8 McKay group ID . ALE means that this 4D space looks like 
a Euclidean space, except that the boundary at infinity is not the 3-sphere S3 
(which is the boundary at infinity of R4) but is S3 / ID = 600-cell 

      

As a hyper-Kahler (H-K) space it has a metric which respects three complex structures 
I, J, K that obey the quaternion group formula I2 = J2 = K2 = IJK = -1 
As a 4D H-K space an ALE space is not compact but at infinity looks like R4 / ME8 
with boundary S3 / ME8 in the sense that the singular point becomes desingularized as 
a “bouquet” of S2-spheres idual of the ADE Coxeter graph for E8 .



The Unfolding of the Origin C2 /ME8 onto the parameters {t1, ... , t8} in the space C8 
is along World-Line Strings emanating from the 120 vertices of the Origin 600-cell 
and forms a Bosonic String Theory with 2D worldsheets swept out by World-Line Strings 
and embedded in 26D spacetime reduced by orbifolding of fermions to 10D spacetime 
which produces Standard Bohm Qantum Potential without Back-Reaction. 

When the 120 basic World-Line Strings leading from the C2 / ID Origin 600-cell 
connect up with the 120 vertices of the ALE S3 / ID 600-cell at Infinity 

and 
the corresponding 120 basic World-Line Strings back to the Origin C2 / ID 600-cell 
are taken into account, you get Sarfatti-Bohm Quantum Potential with Back-Reaction. 



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum 
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and 
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the total force ... 
from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due 
to Resonant Quantum Potential Connections among Quantum State Forms. 

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra:

Resonance is discussed by Carver Mead in “Collective Electrodynamics“ ( MIT 2000 ): 
"... we can build ... a resonator from ... electric dipole ... configuration[s] ... 

[ such as  Tubulin Dimers ] 
Because there are charges at the two ends of the dipole, we can have a contribution to 
the electric coupling from the scalar potential ... as well [as] from the magnetic 
coupling ... from the vector potential ... electric dipole coupling is stronger than magnetic 
dipole coupling ... the coupling of ... two ... configurations ... is the same, whether 
retarded or advanced potentials are used. Any ... configuration ... couples to any other 
on its light cone, whether past or future. ... The total phase accumulation in a ... 
configuration ... is the sum of that due to its own current, and that due to currents in 
other ... configurations ... far away ... 
The energy in a single resonator alternates between the kinetic energy of the electrons 
(inductance), and the potential energy of the electrons (capacitance). With the two 
resonators coupled, the energy shifts back and forth between the two resonators in 
such a way that the total energy is constant ... The conservation of energy holds despite 
an arbitrary separation between the resonators ... Instead of scaling linearly with the 
number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ...”.



For the 10^18 Tubulin Dimers of the human brain, 
the resonant frequencies are the same and exchanges of energy among them 

act to keep them locked in a Quantum Protectorate collective coherent state. 

Philip W. Anderson in cond-mat/0007287 and cond-mat/007185 said: 
"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general 
descriptor of the fact that certain states of quantum many-body systems exhibit 
properties which are unaffected by imperfections, impurities and thermal fluctuations.
They instance ... flux quantization in superconductors, equivalent to the Josephson 
frequency relation which again has mensuration accuracy and is independent of 
imperfections and scattering. ... 
... the source of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system, and therefore, macroscopic behavior is mostly determined by overall 
conservation laws ... a "quantum protectorate" ...[ is ]... a state in which the many-
body correlations are so strong that the dynamics can no longer be described in 
terms of individual particles, and therefore perturbations which scatter individual 
particles are not effective ...”.
Mershin, Sanabria, Miller, Nawarathna, Skoulakis, Mavromatos, Kolomenskii, Scheussler, Ludena, and 
Nanopoulos in physics/0505080 “Towards Experimental Tests of Quantum Effects in Cytoskeletal 
Proteins” said: 

Classically, the various dimers can only be in the ...[  ]...   
conformations. Each dimer is influenced by the neighboring dimers resulting in the 
possibility of a transition. This is the basis for classical information processing,
which constitutes the picture of a (classical) cellular automaton.
If we assume ... that each dimer can find itself in a QM superposition of ...[  those ]...
states, a quantum nature results. Tubulin can then be viewed as a typical two-state 
quantum mechanical system, where the dimers couple to conformational changes with 
10^(-9) - 10^(-11) sec transitions, corresponding to an angular frequency
~ 10^10 - 10^12 Hz. In this approximation, the upper bound of this frequency range is 
assumed to represent (in order of magnitude) the characteristic frequency of the dimers, 
viewed as a two-state quantum-mechanical system ...[ 

The Energy Gap of our Universe as superconductor condensate spacetime is from 3 x 10^(-18) Hz 
(radius of universe) to 3 x 10^43 Hz (Planck length). Its RMS amplitude is 10^13 Hz = 10 THz = energy of 

neutrino masses = critical temperature Tc of BSCCO superconducting crystal Josephson Junctions ]...
large-scale quantum coherence ...[ has been observed ]... at temperatures within a factor of 
three of biological temperatures. MRI magnets contain hundreds of miles of superconducting 
wire and routinely carry a persistent current. There is no distance limit - the macroscopic wave 
function of the superfluid condensate of electron pairs, or Cooper pairs, in a sufficiently long 
cable could maintain its quantum phase coherence for many thousands of miles ... there is no 
limit to the total mass of the electrons participating in the superfluid state. The condensate is 
“protected” from thermal fluctuations by the BCS energy gap at the Fermi surface ... The term 
“quantum protectorate” ... describe[s] this and related many-body systems ...”. 



The Human Brain has about 10^11 Neuron cells, each about 1,000 nm in size. 
The cytoskeleton of cells, including neurons of the brain, is made up of Microtubules 

( image from “Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: 
The “Orch OR” Model for Consciousness” by Penrose and Hameroff )

Each Neuron contains about 10^9 Tubulin Dimers, organized into Microtubules some 
of which are organized by a Centrosome. Centrosomes contain a pair of Centrioles.

A Centriole is about 200 nm wide and 400 nm long. Its wall is made up 
of 9 groups of 3 Microtubules, reflecting the symmetry of 27-dim J(3,O)



Each Microtubule is a hollow cylindrical tube with about 25 nm outside diameter 
and 14 nm inside diameter, made up of 13 columns of Tubulin Dimers

( illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of the 
Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) )

( image from Wikipedia on Microtubule ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin 
and beta-tubulin ( each made up of about 450 Amino Acids, each containing roughly 20 Atoms )
A Microtubule 40 microns = 40,000 nm long contains 13 x 40,000 / 8 = 65,000 Dimers

       
( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )

The black dots indicate the position of the Conformation Electrons. 
There are two energetically distinct configurations for the Tubulin Dimers: 

Conformation Electrons Similarly Aligned (left image) - State 0
Conformation Electrons Maximally Separated (right image) - State 1

 
The two structures - State 0 ground state and State 1 higher energy state - 
make Tubulin Dimers the basis for a Microtubule binary math / code system. 



Microtubule binary math / code system corresponds 
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8 

A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16) 
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian. 

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that 
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule. 



According to 12biophys.blogspot.com Lecture 11 Microtubule structure is dynamic: 
“... One end of the microtubule is composed of stable (GTP) monomers 
while the rest of the tubule is made up of unstable (GDP) monomers. 
The GTP end comprises a cap of stable monomers.
Random fluctuations either increase or decrease the size of the cap. 
This results in 2 different dynamic states for the microtubule. 
Growing: cap is present     Shrinking: cap is gone ...

 ...”.
Microtubules spend most of their lives between 10 microns and 40 microns, 
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns ) 

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ). 



In a given Microtubule 
the 128 D8 Half-Spinor part  is represented by a line of 128 
Dimers in its stable GTP region 
and 

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region 
( image adapted from 12biophys.blogspot.com Lecture 11 )

The image immediately above does not show how thin is the Microtubule. 
The following image ( from micro.magnet.fsu.edu ) shows overall Microtubule shape

How do the Microtubules communicate with each other ? 

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 



Communication between two Microtubules is by the Bohm Quantum Potential 
between their respective corresponding Dimers ( purple arrow ) 
with the correspondence being based on connection between respective E8 subsets, 
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow ) 

How is information encoded in the Microtubules ? 

Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other. 
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules, 
or the Even Subalgebra of Cl(16) for 20 micron Microtubules, 
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules 
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and 
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
the information content of Cl(16) and its Subalgebras is described by the 
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits 
available to describe one Quantum Thought State among about 2^65,000 possibilities, 
analagous to the Book of Genesis of (22+5)^78,064 Hebrew Letter/Final possibilities.



65,536-dimensional Cl(16) not only contains the E8 of E8 Physics 
and the information content of Microtubules 
but also contains the information content of DNA chromosome condensation 
and the information content of mRNA triple - amino acid transformations. 

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and 
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides: 

adenine A, guanine G, cytosine C and thymine T. ... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 



... 

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18 
elements of Clifford algebras. This space reduction to four nucleotides means 
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads 
to DNA compactization and chromosome condensation. ...”. 

In “Chromosome Condensation and Cohesion” (eLS December 2010) Laura Angelica 
Diaz-Martinez and Hongtau Yu say: “... The diploid human genome consists of 46 
chromosomes, which collectively contain about 2 m of deoxyribonucleic acid (DNA). 
During mitosis, the genome is packaged into 46 pairs of sister chromatids, 
each less than 10 μm long. ...”.

The DNA information condensation factor of 65,536 is the dimension of Cl(16) 
which is 

the Real Clifford Algebra containing 248-dim E8 of E8 Physics 
as 120-dim bivector D8 plus 128-dim D8 half-spinor 

and is also 
the Clifford Algebra of Microtubule information in Quantum Consciousness. 



Microtubule information = 65,536 = Cl(16) = DNA condensation information 

Wikipedia describes interaction of Microtubules with DNA in mitosis condensation: “...

... Micrograph showing condensed chromosomes in blue, kinetochores in pink, and 
microtubules in green during metaphase of mitosis ... 

...”. Information lost by condensing DNA is stored in Microtubules through 
Anaphase after which it has been restored to the new Duplicated DNA.



Stcherbic and Buchatsky also say: “... Ribonucleic acid (RNA) can also store genetic 
information. A single RNA helix is seldom used as a carrier of genetic information (only 
in some viruses); its main role is storing DNA sites as copies of individual proteincoding 
genes (mRNA) or in formation of large structural complexes, e.g., ribosomes and 
spliceosomes. At self-splicing, RNA may perform the function of an enzyme. RNA also 
performs an important role during DNA replication. So called RNA-primers are 
necessary to synthesize DNA complementary chains, although this fact is not obvious. 
RNA contains sugar, ribose, which hydroxyl groups make more reactive than DNA. 
Besides, RNA contains uracil U, which is somewhat lighter than thymine. 
... 
At translation of mRNA triplets into genetic code amino acids, 
the dynamics of triplets to amino acids transformation should be taken into account. 
...
At transition ... functional volume is equal to 3^5 = 243. 
To this volume there should be added the volume of auxiliary spaces, 
equal to 13 = 5 + 4 + 3 + 1. 
Accordingly, we get 
256 functions of mRNA triplet transformation into amino acids of the genetic code. 
Reverse transition ... from amino acids ... to triplet ... needs 5^3 + 3^1 = 128 functions. 
In addition, 128 triplets of mRNA-tRNA pairing should be added to this number. ...”.

The 256 of mRNA triplet to amino acids is represented by Cl(8) Clifford algebra 
and 

the 128+128 = 256 of amino acids to mRNA triplets is representd by another Cl(8) 
so 

that the mRNA triple - amino acid connection is represented by the tensor 
product Cl(8) x Cl(8) which by 8-Periodicity of Real Clifford Algebras is the 

Real Clifford Algebra Cl(16) 
which also contains 248-dim E8 of viXra 1508.0157 E8 Physics

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness.



What about information in the Many Microtubules of Human Consciousness ? 

The information in one Microtubule is based on Cl(16) 
which is contained in the Cl(1,25) of 26D String Theory E8 Physics 

(see Chapter on E8 Quantum Theory)
How does this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a
that can be seen as the energy of 26D String Theory spin two gravitons 
which physically represent the Bohm Quantum Potential internal energy. 

(see Appendix - Details of World-Line String Bohm Quantum Theory)

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that  
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition 
connected by the Bohm Quantum Potential Force that does not fall off with distance. 
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_ssediff =  N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                Time                                                                       
  Tubulin Dimers                      T_N                                                   

10^(11+9) = 10^20      10^(-33 + 26) = 10^(-7) sec     10^11 neurons x 10^9 TD / neuron 
                                                                               10^20 Tubuin Dimers in Human Brain                      

10^16                          10^(-27 + 26) = 10^(-1) sec - 10 Hz  
Human Alpha EEG is 8 to 13 Hz 

Fundamental Schumann Resonance is 7.8 Hz  
Time of Traverse by a String World-Line Quantum Bohmion of a Quantum 

Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest neighbors 
by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 10^10 cm / c = 0.3 sec 



Appendix - Condensate Structure of Higgs and Spacetime

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden. 



Appendix - Adinkra and Pyramid

According to The Oxford Encyclopedia of African Thought, Vol. 1, by Irele and Jeyifo: 
“... Adinkra are visual forms that ... integrate striking aesthetic power, 
evocative mathematical structures, and philosophical conceptions ...:. 

Gates, Doran, Faux, Hubsch, Iga, Landweber, and Miller (arxiv 0811.3410) said: 
“... we relate Adinkras to Clifford algebras ...”. 

G. D. Landweber’s 2006 program Adinkramat at http://www.cohomology.com/ 
produces Adinkra graphs of MI^Ncubic, such as 

N = 8 of real Clifford Algebra Cl(8) with 28-dim grade 2 = Spin(8) 
and graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
with 2^8 = 256 elements corresponding to the 256 Odu and 
sqrt(256) = 16-dim spinors = 8-dim +half-spinors and 8-dim -half-spinors

http://www.cohomology.com/
http://www.cohomology.com/


Clifford Algebras were not known to European mathematicians until Clifford in the 19th 
century and not known to European physicists until Dirac in the 20th century but 
it seems to me that their structure was known to Africans in ancient times. For example, 
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8): 

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )



248-dim E8 (like 256-dim Cl(8)) can also be seen in terms of the Great Pyramid
(the 8-dim difference is related to the Cl(8) Primitive Idempotent and the Higgs).

The  is in the area of the Upper Chamber  which has 5 slabs
that represent the 5 charges ( +1,-1 electric and R,G,B color ) of the Standard Model.

The  is in the area of the Grand Gallery  which rises at a
slope of about 26 degrees, or about half of the Golden Ratio slope of the Great Pyramid
which is arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees.
The Grand Gallery could represent a segment of a space-time path ( World-Line )
in the context of Conformal Gravity.



Some of my Ancestors
Frank Dodd (Tony) Smith, Jr. - 2017

Maternal Mitochondrial M-DNA and                       Paternal Y-DNA

show that my Mother’s side Maternal ancestors U5 migrated out of Africa 
about 150,000 years ago to Finland 
and that my Father’s side Paternal ancestors E3b1= E-V13 migrated out of  Africa 
about 50,000 years ago to Roman Legions and on to Britain.  
As to Individual Ancestors,  my Mother’s side goes back to Angus McIntosh born 1715 
in Inverness and John Whistler, born in Africa, husband of Ann McIntosh, daughter 
of Angus. John and Ann are my 5-Great Grandparents (7th Generation back). 

My Father’s side goes back to John Brewster I of Suffolk born 1279  (Y-DNA M-253)
my 20-Great Grandfather (22nd Generation back), 
with a branch to 11-Great Grandfather John Taylor born 1522 (Y-DNA R1b) 

22nd Generation has 2^22 = 4,194,304 Grandparents. Earth population 1300 was about 400,000,000.



Material herein is taken from various sources, including but not limited to 
Wikipedia, ancestrycom, geni.com, fabpedigree.com, werelate.org, 

Burkes Landed Gentry, Alumni Cantabrigienses, U. Cambridge from Earliest Times to 1535

Paris and Cambridge around 1300
Around 1300 Scholasticism and Empiricism were being developed 
at the University of Paris, then the world’s leading University, 
and Cambridge and Oxford Universities which were getting organized based on Paris. 
Developers of  Scholasticism and Empiricism included: 

Doctor Mirabilis = Roger Bacon (1219-1292) who advocated Aristotelian Empiricism, 
Doctor Angelicus = Thomas Aquinas (1225-1274) also an advocate of Aristotle. 
Doctor Illuminatus = Ramon Llull (1232-1315) who produced a system of Logic 
and a mathematical Art based on what is now known as the Clifford Algebra 
Cl(16) and the 120 dimensional Lie algebra Spin(16). 700 years ago the details 
of that mathematics were not known, nor was it known that the math structure of the Art 
gives a realistic representation of E8 Physics of the Standard Model and Gravity 
along with its Algebraic Quantum Field Theory. (see viXra 1602.0319)
Doctor Subtilis = John Duns Scotus (1266-1308) who developed Llull’s system of Logic 
into sophisticated Scholasticism, but did not have the math and physics knowledge 
to show that the mathematical Art of Doctor Illuminatus gives a realistic physics model.

A Second Scholasticism began in 1540 when Ignatius Loyola under Pope Paul III 
founded the Jesuits, who joined with the Franciscans (Bacon, Llull and Scotus) 
and the Dominicans (Aquinas) in developing Scholasticism
but, without the ability to experimentally measure 
the relative strengths of the forces of the Standard Model and Gravity 
and the relative masses of the elementary fermion particles 
and to compare those observations with the physics model of Llull’s mathematical Art, 
by 1700 Scholasticism had been displaced by the Enlightenment of Descartes et al.

Although I can trace my Brewster Line ancestry back to 1279 birth of John Brewster I, the earliest 
connection that I have found of them with Cambridge Scholasticism is Robert Brewster of Scrooby 
(1440-1505) Cambridge MA 1468-9. Most of my Brewster Line family connections with Cambridge were 
1588 to 1624, the Golden Age of Second Scholasticism. 

However, my Taylor ancestry goes back further, including 
21-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
20-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England 
! as wife of King John of England from 1200 to his death in 1216 shortly 
! after the Magna Carta had been initially signed with rebel barons. 
In 1209 three Oxford clerks were arrested in connection with the death of a townswoman 
and King John ordered their death. After their hanging, many Oxford clerks fled Oxford 
and some of them founded Cambridge. 
After King John’s death in 1216 Isabelle returned to Angouleme and married Hugh X of Lusignan. 
Their son William de Valence (1225-1296) was the first Earl of Pembroke (3rd creation). 
His son Aymer de Valence, 2nd Earl of Pembroke (1275-1324) married Marie de St. Pol. 
Apocryphal legend: Marie was maiden, wife, and widow all on her wedding day when her husband was 
killed in front of her in a friendly jousting match. Fact: Marie founded Pembroke College Cambridge 
with license from Edward III on Christmas Eve 1347. 



1647 Brewster-Taylor New Haven Phantom Ship

1480 - Robert Bacon born; John Taylor, Jr., triplet #1, my 13-Great Grandfather, born
1573 - Francis Bacon, Grandson of Robert Bacon, adm Fel-Cmnr Trinity Cambridge
           Francis Brewster I born
1617 - Francis Brewster II adm Fel Cmnr Pembroke Cambridge 

1619 - Comet - African Slaves to Jamestown 
1624 - Francis Brewster II MA Cambridge
1632 - Francis Brewster I dies 
1642 - Nathaniel Brewster, 4-Great Grandfather of Abraham Lincoln, AB Harvard 

1647 - Nathaniel Bacon, 3-Great Grandson of Robert Bacon, born
New Haven Phantom Ship 

Francis Brewster II my 9-Great Grandfather
John Taylor V (not of the triplets family) 4-Great Grandfather of William Tecumseh Sherman 

also 4th cousin of my 10-Great Grandfather Thomas Taylor, Jr. (of the triplets family)
who was father of my 9-Great Grandfather John Taylor I the immigrant born 1607

1649 - Cromwell signs Charles I death warrant 
1650 - John Taylor I (of the triplets family) and son James Taylor immigants to Virginia
1651 - John Taylor I dies
1653 - Cromwell is Lord Protector 
1658 - Oliver Cromwell dies
1660 - Charles II, restored Stuart, chartered slave shipment directly from Africa 
1661 - Nathaniel Bacon adm Fel Cmnr St. Catherines Cambridge 
1665 - Nathaniel Brewster first minister of the Presbyterian Church at Setauket
1667 - Nathaniel Bacon MB Cambridge
1674 - Nathaniel Bacon immigrant to Virginia 
1675 - Comet 
1676 - Bacon’s Rebellion burns Jamestown, Bacon dies, Charles II puts it down 
1690 - Nathaniel Brewster dies 

From scrapbookyourfamilytree.com isaacs-story “... “Vision of the Phantom Ship,” ... 
by Jesse Talbot in 1850, recalls ... a New Haven vessel lost at sea in [1647] ...
... merchants at New Haven ... built or had built a ship in Rhode Island (about 150 tons) 
to be used in trade with England and other countries ... sailors and ship builders called 
this ship ‘crank sided and walty’ (or in terms we understand today, very unstable) ...
In the winter of 1645/46 the “Great Shippe” was chartered by “The Company of 
Merchants of New Haven” with Captain George Lamberton in command. ...Because ... 



loading ... was delayed, it was not ready to sail until ... about the middle of January 
164[7], seventy persons boarded the ship, among them were ... 

George Lamberton ... 
[ and my 9-Great Grandfather Francis Brewster II, ancestor of Abraham Lincoln and 
John Taylor V (not of the triplets family) 4-Great Grandfather of William Tecumseh Sherman 
and 3-Great Grandson of my 15-Great Grandfather William Taylor, II, born 1429, who was 
common ancestor of James Madison, Jr., Zachary Taylor and William Tecumseh Sherman ] ... 

The vessel was iced in so solidly at its pier, that in order to get to Sea every able 
man and boy had to help hand-chop a three mile channel out of Long Island 
Sound. Then the ship had to be towed stern-first through the ice out to the waters 
of the North Atlantic. This was a chillingly bad omen, and the crew members 
almost mutinied because of it.  ... The ship’s master, George Lamberton, an 
experienced mariner, predicted many times that the “walty” ship would “prove 
their grave.” ... 

The ship was never heard from again ...

Six months later ... On a humid June afternoon, heavy thunderstorms descended upon 
New Haven harbor. Excitement overtook the town as person after person saw their 
`Great Shippe´ emerging from the cloudbanks and sailing into the harbor. However, it 



was sailing against the winds and above the waves - in the fogged clouds and not 
touching the waters below. As it approached the shore, and as dusk fell, the main 
topmast broke off, fell and entangled other sails on the deck. Pieces of the ship seemed 
to break off. Many watching from the harbor saw a human figure on the bow, sword 
raised and pointing to the sea, just before the ship, ragged, broken and haunted, rolled 
over on her side and disappeared into the mists ... 
No debris-wood, casks, sails - from the ship was ever found. 
The water calmed and the mists lifted. The ship had vanished. ...”. 

From colonialwarsct.org “... Henry Wadsworth Longfellow's The Phantom Ship

In Mather's Magnalia Christi, Of the old colonial time,
May be found in prose the legend That is here set down in ryhme.

A ship sailed from New Haven, And the keen and frosty airs,
That filled her sails at parting, were heavy with good men's prayer.

"O Lord if it be thy pleasure" - Thus prayed the old divine - 
"To bury our friends in the ocean, Take them, for they are thine!"
But Master Lamberton muttered, And under his breath said he,
"This ship is so crank and walty, I fear our grave she will be!"

And the ships that came from England, When the winter months were gone,
Brought no tidings of this vessel Nor of Master Lamberton.

This put the people to praying that the Lord would let them hear
What in his greater wisdom He had done with friends so dear.

And at last their prayers were answered: It was in the month of June,
An hour before the sunset Of a windy afternoon,

When, steadily steering landward, A ship was seen below,
And they knew it was Lamberton, Master, Who sailed long ago.

On she came, with a cloud of canvas, Right against the wind that blew
Until the eye could distinguish The faces of the crew.

Then fell her straining topmasts, Hanging tangled in the shrouds,
And her sails were loosened and lifted, And blown away like the clouds.

And the masts, with all their rigging, Fell slowly, one by one,
And the hulk dilated and vanished,mAs sea-mist in the sun!

And the people who saw this marvel Each said unto his friend,
That this was the mould of their vessel, And thus her tragic end.

And the pastor of the village Gave thanks to God in prayer,
That, to quiet their troubled spirits, He had sent this Ship of Air.

                                                                     ...”.



The Brewster Line and Taylor Branch of ancestry intersected in 1780 
and give Common Ancestry with Madison, Taylor, Lincoln and Sherman

Brewster Ancestry Line: 

20-Great Grandfather Sir John Brewster I born 1279 died 1299
19-Great Grandfather Sir John Brewster II born 1299 died 1325 
18-Great Grandfather Sir John Brewster III born 1325 died 1379
17-Great Grandfather Galfridus Brewster I born 1350 died 1410
! he was also 17-Great Grandfather to HRH Charles and to Lady Diana
16-Great Grandfather John Brewster born 1380 died 1441
15-Great Grandfather Humphrey Brewster born 1410 died 1443
14-Great Grandfather Robert Brewster of Scrooby born 1440 (Cambridge MA 1468-9) died 1505

At Cambridge in the Scholastic Era he could have learned about Ramon Llull (1232-1315)
13-Great Grandfather William Brewster of Rushmere born 1470 died 1521
12-Great Grandfather Robert Brewster born 1494 died 1540 
! his brother William Brewster of Hatfield b 1510 (B.Can.L. Cambridge 1532-3). 
11-Great Grandfather Humphrey Clearke Brewster born 1526 died 1593
! his son Humphrey Jr matric pens St Johns Cambridge 1588 died 1613 age 44
10-Great Grandfather Francis Brewster I born 1573 died 1632 
! his Second Cousin William “Elder” Brewster was Pilgrim leader of Mayflower Compact 
! his son John born 1600 adm pens Emmanuel Cambridge 1610 
! his son Robert born 1599 matric Fel Cmnr Pembroke Cambridge 1617
9-Great Grandfather Francis Brewster II born 1598 (adm Fel Cmnr Pembroke1617 Cambridge MA 1624)  
! he died 1647 on the New Haven Phantom Ship with John Taylor
8-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642) died 1690 
! he was 4-Great Grandfather of President Abraham Lincoln
7-Great Grandfather Daniel Brewster born 1662 died 1748
6-Great Grandfather John Brewster born 1705 died 1778
5-Great Grandfather John Brewster born 1728 died 1816 in SC
4-Great Grandfather James Brewster b 1756 d 1804 in SC married Mildred Downs 1780 in NC
3-Great Grandmother Sarah Brewster b 1783 d 1857 in GA married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson b 1819  d 1895 in GA 
! she married Benjamin Franklin Smith b 1815 d 1893 in GA
Great Grandfather James Madison Smith b 1841 d 1884 in GA
Grandfather James Madison Smith b 1877 d 1932 in GA
Father Frank Dodd Smith b 1906 d 1986 in GA
Frank Dodd (Tony) Smith, Jr., born 1941

My closest Common Ancestor with Abraham Lincoln is Nathaniel Brewster (Harvard AB 1642)

Abraham Lincoln 4-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642)
Abraham Lincoln 3-Great Grandmother Sarah Brewster born 1656 married Jonathan Smith (son of Bull)
Abraham Lincoln 2-Great Grandmother Abigail Smith born 1678 married Isaiah Harrison
Abraham Lincoln Great Grandmother Abigail Harrison born 1710 married Alexander (Jr.) Herring 
Abraham Lincoln Grandmother Bethsheba Herring born 1742 married Abraham (Capt.) Lincoln 
Abraham Lincoln Father Thomas Lincoln born 1778
Abraham Lincoln born 1809 



Taylor Ancestry Branch:

36-Great Grandfather Frankish Aristocrat, born 697
35-Great Grandfather Gerold Von Vinzgau, Graf im Kraichgau und Anglachgau, born circa 725
34-Great Grandfather Udalrich I, Graf in Breisgau, born circa 770
33-Great Grandfather Udalrich II, Graf im Breisgau, born 783
32-Great Grandfather Wulfhard Taillefer d’Angouleme, born circa 783
31-Great Grandfather Wulgrin Tallefer d’ Angouleme, born circa 828
30-Great Grandfather Alduin, born circa 866
29-Great Grandfather William I “Taillefer” d’Angouleme, born circa 895
28-Great Grandfather Arnaud “Manzer” d’Angouleme,  born circa 927
27-Great Grandfather William Taillefer d’Angouleme, born circa 978
26-Great Grandfather Geoffrey d’Angouleme, born 1014 
25-Great Grandfather Foulques d’Angouleme, born 1015
24-Great Grandfathe Guilaume V ‘Taillifer’ d’Angouleme, born 1067-1103
23-Great Grandfather Vulgrin II d’ Angouleme, born 1070-1130
22-Great Grandfather Guillaume ‘Taillefer’ d’Angouleme, born circa 1115 
21-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
20-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England
19-Great Grandfather Baron Hanger Taylifer born 1256
18-Great Grandfather Sir John Taylor (Taylifer), Kt, born circa 1324
17-Great Grandfather William Taylor, I, born before 1377
16-Great Grandfather John Taylor, II, born 1403
15-Great Grandfather William Taylor, II, born 1429 
! Master of the Rolls of the Court of Chancery 
14-Great Grandfather John Taylor, Sr., born 1450 
13-Great Grandfather John Taylor, Jr., triplet #1, born 1480 
! Doctor of Civil Law and Doctor of Canon Law at Cambridge in 1520 
12-Great Grandfather Rowland Taylor, Archdeacon  of Exeter, born 1510, burned at stake 1555 
! Doctor of Laws degree from Cambridge in 1534 
11-Great Grandfather Thomas Taylor, Sr., born 1548
10-Great Grandfather Thomas James Taylor, Jr., born 1574 
9-Great Grandfather John Taylor I, the Immigrant born 1607 
8-Great Grandfather Col. James Taylor born 1633 
7-Great Grandfather James Taylor II born 1675

his daughter Frances and son Zachary were ancestors of Presidents: 
! James Madison Jr Grandmother Frances Taylor born 1700 married Ambrose Madison
! James Madison Jr Father Col. James Madison born 1723
! James Madison Jr born 1751
! Zachary Taylor Grandfather Zachary Taylor I born 1707
! Zachary Taylor Father Richard Taylor born 1744
! Zachary Taylor born 1784
6-Great Grandmother Martha Taylor born 1702 married Thomas Chew 
5-Great Grandmother Frances Chew born 1730 married Henry Downs, Jr.
4-Great Grandmother Mildred Downs born 1760 married James Brewster 1780 in NC
3-Great Grandmother Sarah Brewster born 1783 married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson born 1819 married Benjamin Franklin Smith born 1815
Great Grandfather James Madison Smith born 1841
Grandfather James Madison Smith born 1877
Father Frank Dodd Smith born 1906
Frank Dodd (Tony) Smith, Jr., born 1941



According to Wikipedia: “... In 848 Angoulême was sacked by the Viking chief Hastein. ... 

... In 896 or 930 the city suffered another attack from invading Vikings 
but this time the Vikings faced an effective resistance. 
Guillaume I, third Count of Angoulême, at the head of his troops 
made them surrender in a decisive battle. During this engagement, he split open to the waist Stonius, 
the Norman chief, with a massive blow together with his helmet and breastplate. 
It was this feat that earned him the name Taillefer ... Latin: Incisor ferri, meaning "hewer of iron" ... 
which was borne by all his descendants until Isabella of Angoulême 
who was also known as Isabelle Taillefer, the wife of King John of England. 
The title was withdrawn from the descendants on more than one occasion by Richard Coeur-de-Lion 
then the title passed to King John of England at the time of his marriage to Isabella of Angoulême, 
daughter of Count Aymer of Angoulême ...”. 

My 20-Great Grandfather William Taillefer (1200-1274), younger brother of Isabella of Angouleme,
was Count D’Angouleme. A successor Count of Angouleme (Count from 1496 to 1515) was King Fancis I 
of France who was patron of Giovanni da Verrazano who first came to what is now New York City 
and who named it New Angouleme in 1524. 
Later (1609 or so) the Dutch fur traders came there and in 1614 named the area New Netherland and 
New Angouleme became New Amsterdam. In 1664 it was traded to the English and renamed New York. 

My closest Common Ancestor with William Tecumseh Sherman is William Taylor II 
whose 3-Great Grandson John Taylor V 

died on the New Haven Phantom Ship with Francis Brewster II

William Tecumseh Sherman 9-Great Grandfather William Taylor, II, born circa 1429 
! Master of the Rolls of the Court of Chancery
William Tecumseh Sherman 8-Great Grandfather John I. Taylor I, born 1451
William Tecumseh Sherman 7-Great Grandfather John Taylor of Shadoxhurst, born circa 1480 
! not of the triplets family
William Tecumseh Sherman 6-Great Grandfather John Taylor born 1522
William Tecumseh Sherman 5-Great Grandfather John Taylor IV born 1563
William Tecumseh Sherman 4-Great Grandfather John Taylor V born 1603 died Phantom Ship
William Tecumseh Sherman 3-Great Grandfather Thomas Taylor born 1642 
William Tecumseh Sherman 2-Great Grandfather Nathan Taylor born 1681
William Tecumseh Sherman GreatGrandmother Mindwell Taylor born 1727 married Daniel Sherman 
William Tecumseh Sherman Grandfather Taylor Sherman born 1759
William Tecumseh Sherman Father Charles R. Sherman born 1788
William Tecumseh Sherman born 1820. 



Francis Brewster I

12-Generation 10-Great Grandfather of Frank Dodd (Tony) Smith Jr
Born 1566 in Suffolk England. Died 1644 in Somerset England.

Suffolk and Somerset were Parliamentarian in the English Civil War.

The earliest Brewster to attend University was the 2-Great-Grandfather of Francis I
Robert Brewster, of Scrooby, b. 1440 d. 1505, MA Cambridge 1468-9.

Francis I did not attend University 
but was able to send his three sons to Cambridge where his brother had matriculated
and to send two of his grandsons to Cambridge and to Harvard.

How did Francis I make enough money to send children and grandchildren 
to Cambridge and Harvard ? 

His father Humphrey Clearke Brewster (1526-1593)  (according to Burke’s Landed Gentry)
“... purchased the manor and living of Wrentham, and in 1556, built the hall there, at
which his descendants continued to reside until 1794 ... The income of the proprietors of
Wrentham was derived from lands in more than twenty parishes in Suffolk and Norfolk.
In the former county the Brewsters possessed leading influence,
and in the great rebellion became partisans of the parliament ...
Humphrey [ Clearke ] Brewster ... had ... sons ... [ William b. ca 1566 ] and

Francis [ I ] his heir ... b. in 1566 ... d. in 1644 ...[and] 

Humphrey [ Jr ]... [ who matriculated as Pensioner St. John’s Cambridge in 1588;
admitted Middle Temple 1596 from New Inn, b. 1569 died 1613 at age 44 ] ...

and

four dau[ghter]s ... Elizabeth ... Susan ... Mary ... and Jane ...



The elder son and heir Francis Brewster [ I ], Esq. of Wrentham Hall ...
an active parliamentarian during the rebellion as a magistrate and deputy-lieutenant ...
had ...[ sons Francis II 1598-1647, Robert 1599-1663, and John b. 1600
and daughters Gillian Brewster and Mary Garth ]

 [ Fellow-commoner; the first of the three ranks in which students were matriculated
Pensioner; the second of the three ranks in which students were matriculated

Sizar. The third of these ranks. In old times sizars performed many menial services. ]

John ... b. in [ 1600 ]... d. in 1677 ...[ subscribed Oxford 1613 admitted Pensioner
! Emmanuel Cambridge 1620 adm at Gray’s Inn 1623 ]... was a member of the
! parliament committee formed for the preservation of the peace of the county of
! Essex ...

Robert ... b. in [ 1599 ]... d. in 1663 ... [ matriculated as Fellow Commoner Pembroke
! Cambridge in 1617; MP for Dunwich and for Suffolk ]... had two sons ...
!
! Francis ... b. in 1623 ...[ matriculated as Fellow Commoner St. Catherine’s
! Cambridge in 1642 adm at Gray’s Inn 1646 ]... d. 1671 ...
!
! Robert ... b. in 1625 ... d. in 1681 ...

Francis [ II ], of Wrentham, b. in [ 1598 ] ...[ was admitted (age 17) as Fellow Commoner
! Pembroke Cambridge in 1617; matriculated in 1618; received BA in 1620; 

! received MA in 1624. He was a Barber/Surgeon and a Puritan. ...
! By the sixteenth century ... the Castle of Bristol ... had fallen into disuse, but the
! City authorities had no control over royal property and the precincts became a
! refuge for lawbreakers ... On 23 Aug 1626 ...[ Frances II ]... received a lease of
! the ... castle ... from King Charles I, for a period of 80 years ...
! In 1630 the city bought the castle ...  
! In 1638 ...[ Francis II ]... was one of the original settlers of New Haven ...
! ! the Civil War broke out [ in 1642 The overall outcome of the war was threefold: the trial 
! ! and execution of Charles I (1649); the exile of his son, Charles II (1651); ... the 
! ! replacement of English monarchy with ... the Commonwealth of England (1649-53)
 ! ! ... then the Protectorate under ... Oliver Cromwell (1653–58) and his son (1658–59) ]...
! Around 1647 he died at sea aboard the Lombard Phantom Ship ]... having had 
! issue ...[ daughters Mary French b. 1633 and Hannah Thompson and ? Herbert
! sons Nathaniel 1618-1690, John b. 1632 and Robert b. 1638
! and Francis 1627-1694, Joseph b. 1628 and Benjamin b. 1644 ] 
!



! Mary, daughter of Francis II, testified at a 1654 New Haven witch trial
! ! Witchcraft officially became a crime in Connecticut in 1642 ...
! ! New Haven enacted its witchcraft law in 1655 ...
! ! almost all of alleged witches were hanged ... no witch was ever burned at the
! ! stake in Connecticut  ( www.damnedct.com/connecticut-witchcraft-trials  and
! ! !The Witchcraft Delusion in Colonial Connecticut (1647-1697) by John M. Taylor) ]

! Nathaniel ... b. in [ 1618 d. 1690 ]...
! ! [ enrolled in Harvard in 1639 and was in Harvard’s first graduating class,

! receiving the AB degree in 1642, ... Nathaniel then moved to England and
! became a cleric in the Church of England. In 1644 Nathaniel married Abigail
! Reynes with whom he had 3 children. In 1653 Oliver Cromwell was made Lord
! Protector of England, Scotland, and Ireland. After Abigail’s death in 1654
! Nathaniel attended Trinity College in Dublin receiving the B.D. degree in 1656.
! While in Dublin Nathaniel married Sarah Ludlow with whom he had 7 children.
! The English Restoration Uniformity Act of 1662 drove Puritan ministers from the
! Church of England to Presbyterian and Congregational Churches.
! In 1663 Nathaniel moved to Boston. In 1665, the year of Isaac Newton’s B.A.
! degree from Trinity College, Cambridge (which then closed for the 1665-1666
! Great !Plague), Nathaniel moved to Suffolk County, Long Island, becoming the
! first minister of the Presbyterian Church at Setauket (Brookhaven Twp.) ]...

This family had many ramifications; 
one offshot ... was established in the United States by William [ Elder ] Brewster ...
the ruling elder and spritual guide of the Pilgrim Fathers who, in 1620, went out to
America to avoid the religious persecutions to which they were exposed, and were the
founders of New England ...[ He was born 1565 in Scrooby Nottinghamshire;
matriculated as Pensioner Peterhouse College Cambridge 1580;
Y-DNA Haplogroup I-M253; died 1644 Plymouth, second cousin of Francis I
[ His father ]... William Brewster of Scrooby b. 1534 ... died in 1590 ... 
was appointed Receiver and Bailiff of the Archbishop's estates at Scrooby in
1575 for the duration of his lifetime. ...[ and ]... was succeeded by his son ... 
From 1606-7 [ Elder ] Brewster held Separatist meetings in the manor house.
Around 1636-7 most of the manor house and its outbuildings were demolished following
a demolition order granted by Charles I ( www.scrooby.net/page/scroobyManorHouse  ) ]

...[ Brewster ] Mottto - Verite soyet ma garde [ Truth be my shield ]...”.

http://www.damnedct.com/connecticut-witchcraft-trials
http://www.damnedct.com/connecticut-witchcraft-trials
http://www.scrooby.net/page/scroobyManorHouse
http://www.scrooby.net/page/scroobyManorHouse


John Whistler

1700-1750
In Scotland, my 6-Great Grandfather Angus McIntosh of Inverness 
supported exiled Stuarts and participated in the Jacobite Rebellion to overthrow the 
House of Hanover. He and his daughter, my 5-Great Grandmother Ann McIntosh 
were captured and she was shipped to Orange County VA as an Indentured Servant. 

In Africa, my 5-Great Grandfather John Whistler (or his ancestors) was captured 
and shipped to Orange County VA as a Slave. 

1750-1800s
In Virginia, my 5-Great Grandparents John Whistler and Ann McIntosh were 
effectively husband and wife as slave / servant of Arjalon Price in Orange County VA. 
In 1756 they had my 4-Great Grandmother Molly a/k/a Mary a/k/a Frankey McIntosh 
who became property valued at 20 pounds. 
For that pregnancy Ann was banned from the church and whipped fifty lashes. 
In 1787 Molly gave birth to my 3-Great Grandmother Mary McIntosh
who at age 16 in 1803 obtained a a certificate from David Jamison, a justice of the 
peace from Culpeper County, and produced it in the District of Columbia Court in 
Alexandria on 17 November 1803 declaring that she was born free. 
She then moved to Richmond County NC and married John McKennon. 
In 1810 they had my 2-Great Grandmother Margaret McKennon 
who married Malcolm McKinnon. They moved to Echols County Georgia, and
in 1843 had my Great Grandmother Mary Frances McKinnon 
who married William Jeremiah Absolom Ham and gave birth in 1875 to 
my Grandfather George Clinton Ham, father of my Mother Willie Julia (Billie) Ham. 

The history of Britain’s wars such as the Jacobite Rebellion 
and its use of Indentured Servitude to send war losers and poor people 
to America as servant labor substantially equivalent to slave labor is well known 
but 
the history of the African Slave Trade is less well known: 

Tim Hashaw in “The Birth of Black America” said:
“... Long before the birth of Jesus there had flourished in East Africa the magnificent
city-state of Aksum. Ideally situated to control the long flow of trade passing from Asia
and East Africa through the Red Sea to the Mediterranean, Aksum ... became [a] great
cosmopolitan center... in the ancient world. By Roman times, the wealth and influence of
Aksum was envied throughout the Mediterranean, and its people, the Ethiopians, were
widely famed for piety, justice, hospitality, and a long, unbroken tradition of literature.
In the fourth century A.D. ... Ethiopia under King Ezana ... established the world's first
Christian state. ... The Christian rulers of Ethiopia had been tolerant of all religions,
including Judaism and Buddhism. Because Christian Ethiopians had offered refuge to
persecuted Muslims, the Prophet Muhammad, according to Islamic tradition, had
instructed Muslim armies to leave Ethiopia in peace ...



on August 28, 1482 ... the Portuguese explorer Diogo Cao became the first European to
reach the mouth of the great Congo (Zaire) River, six degrees south of the equator.
Here he found unexpected evidence of an impressive advanced civilization; 
Africans unknown to the Mediterranean world yet refining gold, silver, copper, and iron 
and clothed in fine garments ... 
This was ... [a] kingdom...[that] gave their kings the title of ngola (iron blacksmith), 
from which comes the name of the country, “Angola”
... 
in the 1520s ... Somali Muslim warlord ... Ahmed Gran, son of an Ethiopian Christian
priest and a Somali prostitute, invaded Ethiopia ... captured and burned Aksum ...
...
in 1616 ... at Jamestown ... the Virginia Company shifted its focus ... to social and
economic ventures intended to create a permanent colony of consumers, producers,
and manufacturers with whom company investors hoped to trade
...
at the latter end of 1618, King James's chronicler William Camden had reported the 
sudden appearance in the sky of a comet ... on December 7, 1618, as the corsairs 
White Lion and the Treasurer were preparing to leave for the West Indies, Camden 
reported the comet visible at the latitude of Jamestown ... in 1619 ... the first 
Africans ... [were brought]... to English-speaking America from Angola
... The Spanish slave frigate San Juan Bautista left Africa with 350 slaves and crossed
the Atlantic to be captured in the Gulf of Mexico in the summer of 1619 by two English
pirate ships - the White Lion ... and the Treasurer ... ... the first Africans in English North
America were ... delivered to Jamestown ... in 1619 ... 
two dozen ... by the White Lion and ... half dozen [by]... the Treasurer 
...
In less than two decades after arriving, many of this skilled and intelligent first 
generation of Jamestown Africans were free and had established their own farms and 
communities in Tidewater Virginia ... From 1619 to 1676, one generation has a brief 
opportunity to bestow freedom upon its descendants 
...
Nearly sixty years [ after 1619 ], Virginians saw another comet in the latitude of 
Jamestown ... 
England in 1660 invited Charles II, grandson son of James I, to return to the throne and 
restore the Stuart dynasty. ... Charles II, among other things, that year gave the Royal 
African Company a charter to ship slaves directly from Africa. No longer would American 
plantations tions rely on freelance pirates raiding Spanish and Portuguese frigates for 
slaves. In 1660, slavery became a British industry, ... Britain sold Africans to the faraway 
colonies to do jobs that English peasants did not want to do. Between 1648 and 1681, 
the number of whites in Virginia increased by 5.2 percent, while the number of blacks in 
Virginia in the same time period increased by 10 percent, due in large part to imported 
Africans ... Thus began Bacon’s Rebellion [ of 1676 ]... 
Nathaniel Bacon, a planter and the first American populist. Bacon raised an army by 
promising freedom to every enslaved African and indentured Englishman who would run 
away and join him. ... 



Six months later, Bacon's campaign ceased being a war against natives and became a 
war of the colonial underclass against Jamestown's ruling royalist elite. Free black and 
white farmers, plus runaway Angolan fugitives, marched to Jamestown to protest 
government abuses and cast Berkeley and his favorites out of power. Governor 
Berkeley fled and, at the high point of the attack, Bacon's army, by then largely African, 
seized the colonial capital and burned it to the ground. 
In the ashes of Jamestown, Governor Berkeley appealed to the Stuart king of England, 
who gave him a fleet to put down the ... rebels. Bacon died of natural causes at this time 
and the rebellion, though as powerful as ever, had no capable leader. ... 
The royalist elite returned and rebuilt Jamestown. They of course did not ignore the 
great number of Africans in the rebellion and took steps to prevent a future 
reoccurrence. 
...
After 1660, as the number of imported Africans dramatically increased, issues involving 
the status of Africans passed from the local courts to the colonial legislature, particularly 
as a result of Bacon's Rebellion ... in 1691, the Virginia legislature ... outlawed mixed 
marriages and required that mixed children born out of wedlock to European women be 
bound as servants for thirty years ... European women and their offspring could not be 
enslaved ... in 1723, the Virginia Assembly took the last step and banned outright the 
freeing of slaves, unless they had performed some notable public service, such as 
reporting a planned slave rebellion ...”. 

According to britannica.com “... Nathaniel Bacon, (born January 2, 1647, Suffolk ... died 
October 1676, Virginia ... leader of Bacon’s Rebellion (1676), 
the first popular revolt in England’s North American colonies.
A kinsman of the famous Sir Francis Bacon ...[ their closest common ancestor 
was Robert Bacon b 1480 d 1548 Grandfather of Francis Bacon b 1561 d 1626 an 
English philosopher, statesman, scientist, jurist, orator, and author known as  the father 
of empiricism Adm Fell-Com Trinity 1573  Matric 1573 Adm at Gray’s Inn 1576 MA 1594
and  3-Great Grandfather of Nathaniel Bacon b 1647 d 1676 ]... 
Nathaniel Bacon graduated from the University of Cambridge ...[ Adm Fell-Com at 
St Catherine’s 1661 adm at Gray’s Inn 1664 MB 1667 ]...”. 



Maternal Line at Garden of Eden

Overview: my Mother’s side Maternal ancestors U5 migrated out of Africa 
about 150,000 years ago to Finland

 ( years ago = BP = Before Present )

150,000 BP - Mitochondrial Eve - Haplogroup L1

75,000 BP - Haplogroups L2 and L3 - went out of Africa across the Red Sea



50,000 BP - Haplogroup N branched off of L3 to Incubation Period in Garden of Eden

Cousins of my Maternal DNA Line:
Part of Haplogroup N were ancestors of Noah who went with the Persian Gulf Flood
to the Yemini Coast to Ethiopia, home of Abraham and Moses who went up the Nile
to GizaPaternal Line at Nile River

According to Y-DNA, Enoch = Boskop descendants moved up the Nile to Giza
and across the Indian Ocean to Sunda, Japan, and Tibet. The corresponding M-DNA
migration to Sunda was by Haplogroup M branching off of L3



Paternal Line Cousins at Angkor Wat

Overview: my Father’s side Paternal ancestors E3b1= E-V13 migrated out of  Africa 
about 50,000 years ago to Britain with Roman Legions

50,000 BP - Africa Haplogroup M168

50,000 - 40,000 BP - Africa Haplogroup YAP



Cousins of my Paternal Y-DNA Line:
50,000 BP - M174 leaves YAP from Africa to Sunda, Japan, Tibet

Tibet - I Ching 64 = E8 triality
Japan - Shinto Futomani 128 = E8-Cl(16) half-spinor
Sunda - Origin of India-China Asia population (HUGO, Science 326 (2009) 1541- 1545)
Rg Veda - 240 E8RV Hindu - Sanskrit - Mt Meru 256 = Cl(8) = Cl(16) spinor
Angkor Wat (yellow) - Angkor Thom (red) - Phnom Bakheng (purple)

(tourismcambodia.com map)
Angkor Wat has 4 pillars around its center - IFA Tetragram = 4 bars out of 8 = 4e + 4o
Angkor Thom has two arrays of 16 pillars each around its center - 16x16 = 256 IFA Odu
Both are enclosed in 8-pillar squares - 8 IFA Opele Chain Elements - 2^8 = 256 IFA Odu
Both centers have 8 layers - 2^8 = 256 IFA Odu = dim Cl(1,7) = Cl(8)





According to Wikipedia: “...Phnom Bakheng is a symbolic representation of Mount
Meru ... a status emphasized by the temple’s location atop a steep hill 65 m above the
surrounding plain. The temple is built in a pyramid form of seven levels ... At the top
level [are] five sandstone sanctuaries - [as in] Angkor Wat seen from Phnom Bakheng ...

... Originally, 108 small towers were arrayed around the temple at ground level and on
various of its tiers; most of them have collapsed ...”.

(google earth images)

Phnom Bakheng has 3-mile square moat with area 3^2 = 9

Angkor Thom  has 2-mile square moat 2^2 = 4

Angkor Wat  has rectangular moat with 1-mile base



Paternal Line at Nile River to Great Pyramid

40,000 BP - M96 leaves YAP and goes up Nile
! Cousins of my Paternal Y-DNA Line:
! M2 branch going back south to Boskop

36,000 BP - M96 continues up Nile to build the Great Pyramid
! and during its construction to invent the efficient Hebrew Alphabet
! and the time of Late Wisconsin Glaciation
! and the time that the shock wave of the Geminga Supernova hit the Earth
! and beginning of Manetho’s Rule of Gods on Earth (36,000 to 22,000 BP)

The Builders of the Great Pyramid who had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough
contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself:
The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone
represented by 1+1 + 8+8 = 18 for a total of 221 courses above ground level.
The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 



Algebra are (35+35) 35 elements plus 35 elements, dual to each other. When the
Subterranean 35 courses are included, the total number Courses of the Great Pyramid
is 221 + 35 = 256 = number of IFA Odu and dimension of IFA Clifford Algebra Cl(8) 



1 and 4 and 9 are the top three components of the Square Pyramidal Number of order 8
1+4+9+16+25+36+49+64 = 204 = 203 courses of Great Pyramid + Capstone

 (chart from The Great Pyramid, by Peter Lemesurier, Element Books (1987))

Mt. Meru corresponds to the Binomial Pyramid Triangle

Square Pyramidal Number of order 16 = 1496 = 8 x 11 x 17



Paternal Line and Cousins with Alexander the Great

22,000 BP - M35 leaves M96 and Africa to cross Mediterranean
! from the Nile Delta into the Middle East and Kosovo / Macedonia
! Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP)
! ended after Ice Age when sea levels rose requiring agri-tech for survival
! Manetho’s Rule of Mortal Humans began 11,000 BP
! which was about 25-26,000 years after the Geminga shock wave
! 11,000 BP also had a supernova (Vela X) and the Sphinx was built.

8,000 BP - During Manetho’s Rule of Mortal Humans (11,000 BP through now)
330 BC - Cousins of my Paternal Y-DNA Line - Alexander the Great army goes East to
India and South to Great Pyramid / Alexandria and then returns to Kosovo / Macedonia.



Paternal Line Roman Legions, Radhanite Cousins, and End of Line

100 BC - Gaius Marius formed Roman Legions using Kosovars / Macedonians.
130 AD - Roman Legions controlled Danube / Rhine / Britain (up to Hadrian’s Wall).



Cousins of my Paternal Y-DNA Line E-V13 that had evolved from M35:
300 AD - Hungarian Ashkenazim founded
500 AD - Ashkenazim in Hungary set up Radhanite Europe / Tang China trade

1000 AD - Tang Dynasty ended and Venice, Genoa, etc. succeeded Radhanites

1000-2000 AD - my European and African Ancestors came to America 

( my MIchigan Native American Ancestors were already in America )



2017 AD - I Frank Dodd (Tony) Smith, Jr., am 76 years old, having been conceived 
on Shavuot, 6-7 Sivan, 5700 ( 12-13 June 1940 ) ( year of Metal and Dragon ) 
in the Braban Hotel in Cartersville, Georgia, USA, 

and born on Purim, 14 Adar, 5701 ( 13 March 1941 ) ( year of Metal and Snake ) in 
Cartersville, Georgia, USA, at about 1 AM Eastern Standard Time 

 



Since I have no issue, 
my Paternal Y-DNA Line (and all my other Lines) ends with me 

Frank Dodd (Tony) Smith, Jr. - AB Princeton 1963 

Silver + Palladium
Ag = currency

Pd = Cold Fusion of D+D+D+D -> He + He + 48 MeV
Tiger Eye = Quartz SiO2 intergrown with

Goethite Fe2O3.H2O = needle iron ore with Ferric Fe3+ Iron(III)
hydrated with nH2O = Limonite

Iron = Steel Industry
Limonite = H20 neutron absorption + Iron charged-particle absorption = Mike Shield

 ADVANCED CALCULUS
by H. K. NICKERSON, D. C. SPENCER AND N. E. STEENROD
the honors course in Advanced Calculus ... Princeton University

TABLE OF CONTENTS
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This text has the basic background for my E8 Cl(16) Physics  - viXra 1602.0319



Cold Fusion - Deuterium in 147-atom Pd nanoclusters 
embedded in Zeolite Cages

Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1603.0098

Abstract: 

147-atom Palladium clusters embedded in Zeolite cavities enable Cold Fusion 
when exposed to Deuterium gas by Klein Paradox Tunnelling of D+D+D+D 
producing He + He + 47.6 MeV. Cold Fusion Energy goes to Optical Mode Phonons in 
the Pd clusters and then to the Zeolite where it is stored as Heat that is released by 
D2O Heavy Water to produce useful energy. Ejection of He + He and reloading 
of D+D+D+D is done by Jitterbug transformation between Icosahedral Ground State 
and Cuboctahedral Metastable State of 147-atom Pd clusters. Synthesis of 147-atom 
Pd clusters has been done by Burton, Boyle, and Datye at Sandia / U. New Mexico, 
USA. Zeolite synthesis has been discussed by Sharma, Jeong, Han and Cho at 
Chungnam Nat. Un., Korea. Based on prior experimental results of Arata and Zhang 
(replicated by McKubre at SRI) and of Parchamazad the expected energy production is 
on the order of kilowatts per milligram of Palladium. 
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How does Pd-D Cold Fusion Work ? 

Julian Schwinger in 1990 lecture at Universite de Bourgogne said:
“... in the very low energy cold fusion, one deals essentially with a single state,

described by a single wave function, all parts of which are coherent ...”.

Akito Takahashi proposed a process Tetrahedral Symmetric Condensation (TSC) 
that for 4 Deuterons (D) in an icosahedral cluster of Palladium (Pd) atoms 

produces a Schwinger coherent quantum state 
that effectively distributes the electron population among deuterons  

so that the Coulomb barrier is eliminated and the four Deuterium (D) nuclei can 
simultaneously interact and fuse, forming two 4He nuclei plus 47.6 MeV energy. 

Peter Hagelstein used phonon models  for Relativistic Coupling Between Lattice 
Vibrations and Nuclear Excitation, enabled by break-down of Foldy-Wouthuysen 
transformation due to 8-15 THz Lattice Vibration Modes, to show direct transfer of the 
47.6 MeV energy of Cold Fusion to the Pd lattice as excited optical phonon modes. 
The only Cold Fusion experiments producing heat consistently and reproducibly 

are the detections of heat using Pd Clusters and Deuterium gas 
by Arata and Zhang ( replicated by McKubre at SRI ) and by Iraj Parchamazad. 

Arata and Zhang ( and SRI ) used Palladium black with initial cluster sizes distributed 
around 5 nm so that a substantial number of Pd clusters had diameter 1.5 nm. 
However, clumping increased the cluster size to around 40 nm at which size Takahashi 
et al said, based on their similar work, the “heat-power level drop[ped]... drastically”. 

( see Current Science 108 (25 Feb 2015) LENR Special Section Preface ) 
Iraj Parchamazad and Melvin Miles avoided the clumping problem by growing 
the Pd clusters within Zeolite cavities. Using Sodium Zeolite Y whose cavity size 
is around 1.2 nm ( but capable of expansion by about a factor of 2 ), 
they produced Pd clusters of 1.5 nm size size which were dispersed within the  Zeolite 
cavities thus preventing clumping. Upon exposure of his Pd clusters in Zeolite to 
Deuterium gas, he produced heat in 10 out of 10 experiments with 
Cold Fusion Energy on the scale of kiloWatts per milligram of Palladium.  

( see coldfusionnow.org/iraj-parchamazad-lenr-with-zeolites/ )

1.5 nm diameter Pd clusters have 147 atoms and can be in two states: 
an Cuboctahedral Metastable State and an Icosahedral Ground State 

that can transform into each other by a Fuller Jitterbug Transformation. 



Why is Palladium uniquely useful for Deuterium Cold Fusion ? 

Pd has uniquely closed electron shell structure. 
Wikipedia says (I added red material specifically about Pd): “...  

... Each s subshell holds at most 2 electrons Each p subshell holds at most 6 electrons
Each d subshell holds at most 10 electrons Each f subshell holds at most 14 electrons

Each g subshell holds at most 18 electrons ... 

...  ...
palladium (atomic number 46) has no electrons in the fifth shell, 

unlike other atoms ...[in its periodic table neighborhood]...”. 



( 24-cell image from John Baez review of “On Quaternions and Octonions” by Conway and Smith )



Geometrically:

2 of the First Shell corrrespond to the Root Vectors of B1 = Spin(3) 

8 of the Second Shell correspond to the Root Vectors of B2 = Spin(5) 

18 of the Third Shell correspond to the Root Vectors of B3 = Spin(7) 

 ( image from Representation Theory by Fulton and Harris ) 
The B3 Root Vectors live in 3-dim space, which is where Element Electron Shells live. 

32 of the Fourth Shell correspond to the Root Vectors of B4 = Spin(9) 

Palladium is the only element whose outer shell has more electrons 
than the 8 electrons of noble gases beyond Helium. 

The 18 electrons in the outer shell of Palladium replicate 
the full state of the Third Shell ( M shell ). 



What is the structure of the icosahedral 147-atom Pd cluster ? 
The icosahedral 147-atom ground state has 12 exterior icosahedra

and a central icosahedron with 12 interior vertices 
which are the innermost vertices of 12 exterior TSC Fusion site icosahedra:

The 12 exterior icosahedra each 
have outer faces on the outer boundary of the 147-atom cluster. 

147 =  1+12+30+12+72+20: 
1 atom is at the cluster center 

12 atoms surround the cluster center 
5 x 12 / 2 = 30 atoms are in the next layer out 
12 atoms are at centers of exterior icosahedra 

12 x 6 = 72 atoms are on outer surface of exterior icosahedra 
20 atoms are on outer surface between exterior icosahedra 

The 20 Exterior-Face-Center Pd atoms each have 3+6 = 9 neighbors. 



Each of the 12 exterior icosahedra of the 147-atom cluster has 13 Pd atoms: 

How do the Palladium atoms in a cluster interact with each other ? 

The interaction is primarily through the outer shell of electrons ( N-shell for Palladium ). 

A full N-shell has s + p + d + f = 2 + 6 + 10 + 14 = 32 electrons. 

Palladium N-shell has 2 + 6 + 10 = 18 electrons and “holes” to receive 14 electrons:

Each Palladium atom has 18-14 = 4 N-shell electrons that can interact 
with 4 electrons of 4 Deuterium atoms absorbed into a Pd cluster, 
helping them to participate in a Schwinger coherent quantum state for TSC Fusion. 

Further, each Palladium atom has 14 N-shell electrons 
12 to fill needs of other Pd atoms 
and 2 for a Dirac Fermion Band for Klein Paradox Tunnelling. 



6x2 = 12: For the 1 exterior vertex Pd with 6 neighbors, 
all 6 of which are in the icosahedron,  
12 electrons go 2 to each icosahedron neighbor 
and 14-12 = 2 electrons go to a Dirac Fermion Band for Klein Paradox Tunnelling. 
It receives 12 electrons, 2 from each of its 1+5 = 6 icosahedron neighbors
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

6x2 = 12: For each of the 5 exterior surface Pd with 9 neighbors, 
2+1+2+1 = 6 of which are in the icosahedron, 
12 electrons go 2 to each icosahedron neighbor 
and 14-12 = 2 electrons go to a Dirac Fermion Band for Klein Paradox Tunnelling. 
It receives 12 electrons, 2 from each of its 2+1+2+1 = 6 icosahedron neighbors 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

12: For the 1 central Pd with 12 neighbors, 
all 12 of which are in the icosahedron, 
12 electrons go 1 to each icosahedron neighbor 
and 14-12 = 2 electrons go to a Dirac Fermion Band for Klein Paradox Tunnelling. 
It receives 12 electrons, one from each of its 1+5+5+1 = 12 icosahedron neighbors 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling. 

6 + 6: For each of the 5 interior Pd shared with 1 other icosahedron and with 12 neighbors, 
1+2+1+2 = 6 of which are in the icosahedron, 
6 electrons go 1 to each icosahedron neighbor 
and 14-6 = 8 electrons go 2 to a Dirac Fermion Band for Klein Paradox Tunnelling 
and 6 to the other icosahedron.  
It receives 6+6 = 12 electrons, 1 from each of its 1+5 = 6 icosahedron neighbors 
and 6 from the other icosahedron, 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

6 + 6: For the 1 interior Pd shared with the central icosahedron and with 12 neighbors, 
5+1 = 6 of which are in the icosahedron,  
6 electrons go 1 to each icosahedron neighbor 
and 14-6 = 8 electrons go 2 to a Dirac Fermion Band for Klein Paradox Tunnelling 
and 6 to the central icosahedron. 
It receives 6+6 = 12 electrons, 1 from each of its 5+1 = 6 icosahedron neighbors 
and 6 from the central icosahedron, 
leaving 2 holes related to Dirac Fermion Band for Klein Paradox Tunnelling.

All 13 Pd atoms in the icosahedron 
have 18-14 = 4 electrons for TSC condensation guidance.



In TSC Icosahedra of a Pd cluster 
4 D (D+D+D+D) form a Schwinger Coherent Quantum State

From a classical approximation point of view there are 12+1 = 13 Pd nuclei (blue)
within which there is a 2-tetrahedral configuration of 4 D nuclei (red) and 4 D electrons
green)

 

In the Schwinger coherent quantum state (yellow) the 4 D nucei and 4 D electrons are
smeared out all over the interior of the icosahedral TSC cell

and

the 4 D electrons screen out the positive charge of the 4 D nuclei
making the Schwinger coherent quantum cloud effectively neutral with no Coulomb

repulsion or attraction.

   

The process of forming the Schwinger State which collapses to the central Pd 
atom 

where Deuterium nuclei undergo Cold Fusion is called by Akito Takahashi 
Tetrahedral Symmetric Condensation (TSC). 



The D Schwinger State nuclei go to the central Pd atom 
and by Klein Paradox Tunnelling 4 D nuclei undergo TSC Cold Fusion 

producing  4He + 4He + 47.6 MeV

Now look at the central Pd atom in the TSC cell. 
Its outer electron shell of 18 electrons has 4 free electrons

(14 of them being bound to the outer 12 Pd atoms plus 2 forming a Dirac Fermion Band)

which 4 free electrons pull the 4 D nuclei out of the Schwinger quantum cloud
into the Central Pd Atom

When the 4 D nuclei get into the small volume of the Central Pd Atom
they “see” each other as repulsive like electrical charges
resulting in a very high Coulomb barrier between them

but
that is when the Dirac Fermion Band takes effect 

and gets them to rapidly penetrate the barrier by Klein Paradox Tunnelling 
( see Appendix for deescription of Klein Paradox Tunnelling ) 

and
then all 4 Deuterium nuclei undergo TSC Fusion to produce energy + 2 Helium nuclei

which then pick up the left-over 4 Deuterium electrons to form 2 Helium atoms.

Takahashi said, about his TSC process 4D -> 8Be* -> 4He + 4He + 47.6 Mev: 
“... Immediately at ... 8Be* formation ... 

4d-cluster shrinks to much smaller size (about 2.4 fm radius) of 8Be* nucleus, 
and four electrons should go outside due to the Pauli's repulsion for fermions. 

Shortly in about few fs or less (note; Lifetime of 8Be at ground state is 0.67 fs),
8Be* will break up into two 4He particles . ...”

plus energy release of 47.6 MeV.



In more detail:
 The D + D + D + D (two pairs of green dots) form an 8Be nucleus. 

The e + e + e + e (two pairs of red dots) form the electrons of an 8Be atom. 
All of them (D + D + D + D + e + e + e + e) are in a single Coherent Quantum State. 

Two of the D ( one half of the 8Be nucleus ) undergo TSC Fusion 
to produce about 24 MeV which excites the 8Be nuclear state to 8Be* .

About 8 MeV goes from the 8Be* excited nuclear state 
by the Hagelstein Process to Pd Cluster Optical Phonon Energy. 

About 16 MeV goes by Internal Photon Pair Creation 
to an 8 MeV Electron + 8 MeV Positron Pair. 

The 8 MeV Positron annihilates one of the coherent Electrons 

producing an 8 MeV photon which creates a 4 MeV Electron + 4 MeV Positron Pair 
with the 4 MeV Positron annihilating the other of the two relevant coherent Electrons. 

Effectively the two zero kinetic energy coherent Electrons (red dots) 
are replaced by an 8 MeV Electron + a 4 MeV Electron (purple dots) 

whose 12 MeV kinetic energy becomes vibrational energy of the Pd Cluster. 
The 16-12 = 4 MeV photon may continue the annihilation to vibrational energy process. 

The other half of the 8Be structure will undergo the TSC Fusion energy process 
in the same way at a slightly different time. 



Here is a more detailed 8Be energy level chart: 

(image from “Energy Levels of Light Nuclei A = 8” by Tilley, Kelley, Godwin, Millener, Purcell, Sheu, and Weller 2012)
The overall process looks like this:



 



47.6 MeV TSC Cold Fusion energy goes to Pd cluster Optical Phonons 

Hagelstein and Chaudhary in ICCF 18 (Misssouri 2013) Poster:
Relativistic Coupling Between Lattice Vibrations and Nuclear Excitation said:
“... for relativistic dynamics ... the fundamental theory includes a very strong coupling 
between the center of mass momentum operator, and internal nuclear transitions.
This coupling is connected to changes in the internal structure of a composite when it 
moves (as a result of the Lorentz transform), compared to the rest frame wavefunction. 

Under normal conditions a generalized Foldy-Wouthuysen transformation eliminates 
this strong coupling, which results in a model in the rotated frame with no residual first-
order interaction. As a result, one would expect generally not expect any significant 
coupling to survive.

The conditions under which any residual coupling would be expected are the same
conditions where the generalized Foldy-Wouthuysen rotation "breaks down" ... 
in that it becomes very difficult to deal with the loss operator in the rotated picture.
Under conditions where the Foldy-Wouthuysen transformation "breaks down" in
this sense due to the presence of a strong Brillouin-Wigner loss operator, 
there exists no useful general nonrelativistic limit. In this case,
 the strong coupling between the center of mass momentum and internal nuclear 
states remains, and can be used for coherent dynamical processes. ...”.

Wikipedia says: “... Optical phonons are out-of-phase movements of the atoms in the 
lattice, one atom moving to the left, and its neighbour to the right. This occurs if the 
lattice basis consists of two or more atoms. They are called optical because in ionic 
crystals, like sodium chloride, they are excited by infrared radiation. The electric field of 
the light will move every positive sodium ion in the direction of the field, and every 
negative chloride ion in the other direction, sending the crystal vibrating. Optical 
phonons have a non-zero frequency at the Brillouin zone center and show no dispersion 
near that long wavelength limit. This is because they correspond to a mode of vibration 
where positive and negative ions at adjacent lattice sites swing against each other, 
creating a time-varying electrical dipole moment. Optical phonons that interact in this 
way with light are called infrared active. Optical phonons that are Raman active can also 
interact indirectly with light, through Raman scattering. Optical phonons are often 
abbreviated as LO and TO phonons, for the longitudinal and transverse modes 
respectively; the splitting between LO and TO frequencies is often described accurately 
by the Lyddane-Sachs-Teller relation.
When measuring optical phonon energy by experiment, optical phonon frequencies are 
sometimes given in spectroscopic wavenumber notation, where the symbol  
represents ordinary frequency (not angular frequency), and is expressed in units 
of cm−1. The value is obtained by dividing the frequency by the speed of light in vacuum. 
In other words, the frequency in cm−1 units corresponds to the inverse of the wavelength 
of a photon in vacuum, that has the same frequency as the measured phonon. The cm−1 
is a unit of energy used frequently in the dispersion relations of both acoustic and 
optical phonons ...”. 



Hagelstein and Chaudhary in Current Science 108 (25 Feb 2015): Low Energy Nuclear
Reactions : Phonon Models for Anomalies in Condensed Matter Nuclear Science said:
“... a... new physics model which addresses the fractionation of a large quantum;
and a new fundamental Hamiltonian which describes the coupling between vibrations
and internal nuclear degrees of freedom ...
the nuclear energy quantum is fractionated into much smaller quanta,
which can go into vibrational modes. 
For this to work in the model, the vibrational modes first need to be highly excited 
...
deuterons are responsible in fractionating the nuclear quanta in operation with
excited optical phonon modes, and the deuterons can accomplish this cleanly.
However, THz acoustic mode excitation would also be expected to produce fractionation
with participation of the host Pd nuclei, which do not fractionate cleanly (leading to
disintegration of the Pd nuclei) ...
there is a strong coupling between the vibrational degree of freedom and internal
nuclear degrees of freedom implicit in a relativistic model,
but this coupling is normally eliminated by a generalized Foldy–Wouthuysen
transformation ...
The fundamental relativistic Hamiltonian under discussion is

... we have in this a starting place to analyse coherent energy exchange between nuclei
and vibrations under conditions of fractionation ... 
phonon - nuclear coupling matrix element... in the case of the D2 / 4He transition ... is 
consistent in magnitude with what is needed to account for the rate at which excess 
heat is observed in experiments 
...
Fractionation is easier when fewer oscillator quanta are involved, so we would expect
the highest frequency vibrational modes to be involved (THz frequency vibrations).
There is only a weak coupling between vibrations and the D2 / 4He transition ...
the D2 / 4He transition occurs with a single phonon exchange with the large nuclear 
energy quantum transferred to other more strongly coupled transitions and subdivided 
(many nuclear excitations for a single D2 / 4He de-excitation),
and subsequently fractionated to optical phonons ...excess heat is basically ‘silent’ 
(in that there is nothing energetic emitted in the primary reaction) ...
The rate of fractionation without subdivision then has to match the energy release rate.
For example, if the system produces excess heat at the 1 W level,
then there are 2.6 x 10^11 reactions/sec and it must take 3.8 x 10^(-12) sec for each of



the large 24 MeV quanta to be fractionated. If the optical phonon mode has an energy
of 36 MeV, then the average time associated for the net transfer of a single phonon in
connection with fractionation must be 5.7 x 10^(-21) sec. These numbers are consistent
with the models we have studied over the years
...
If the nuclear system is treated relativistically, there is a very strong coupling present
between the vibrational and internal nuclear degrees of freedom ...
there exists a unitary transformation that eliminates this very strong first-order coupling.
Under conditions where this unitary transformation is useful, the vibrational and
nuclear degrees of freedom are nearly independent ...
when the ... destructive interference ...[of]... the unitary transformation which eliminates
the strong first-order coupling ... is spoiled ... there will be a[n]... enhanced rate for
coherent energy exchange under conditions of fractionation ...
a highly excited vibrational mode ... remove[s]... the destructive interference ...”.

Letts in Current Science 108 (25 Feb 2015): Low Energy Nuclear Reactions : Dual
Laser Stimulation says: “... PdD lattice vibrations might occur around 8 and 15 THz ...”.

8 - 15 THz Pd-D Fusion Frequency is interestingly coincident with:
Critical Temperature of BSCCO superconducting crystals

Beck - Mackey Dark Energy Josephson Junction Frequency
Energy of Neutrino Masses



Reloading D with Pd cluster Jitterbug 
from Icosahedron to Cuboctahedron

Icosahedra and Cuboctahedra both have 12 vertices so that it is possible to transform 
them into each other. Buckminster Fuller called that transformation the Jitterbug  

   
(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

To make Cuboctahedra (unit edge length) from Icosahedra (unit edge length) 
choose 6 pairs of Icosahedra triangle faces (white in the above images) and 
lengthen the common edge of each pair by a factor of sqrt(2). That expansion flattens 
each of the triangle pairs to produce 6 square faces of the Cuboctahedron. 
The other Icosahedral 20 - 2x6 = 8 (shaded) triangle faces are rotated and become the 
other 14 - 6 = 8 triangle faces of the Cuboctahedron. 
thus decreasing the number of faces from 20 = 8+(6+6) to 8+6 = 14 
while keeping the number of vertices constant at 12. 

The triangle faces of the Icosahedron/Cuboctahedron are rotated by a Golden Ratio  

  
(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

angle defined by sliding Icosahedron vertices on the edges of a circumscribing 
Octahedron from points dividing edges into Golden Ratio segments to points dividing 
edges into two equal segments so that the Octahedron then circumscribes a 
Cuboctahedron. If the edge lengths of the Icosahedron/Cuboctahedron are kept the 



same then the Octahedron surrounding the Cuboctahedron will be an expansion 
of the Octahedron surrounding the Icosahedron. 

Just as in the choice of a Cuboctahedron square diagonal to be compressed, 
there are two ways in which the edge could be divided into Golden Ratio segments, 
corresponding to the two possible orientations of an Icosahedron.
Choice of Golden Ratio segments for one edge forces (by requiring consistency) the 
choices for all other edges.

The time scale of such a Jitterbug Transformation of a Pd cluster may be on the order of 
a picosecond (compare Euro. Phys. J. D. 19 (2002) 333-337 by Pundt et al).  

The volume expansion of the Jitterbug Transformation 
from Icosahedron (unit edge) to Cuboctahedron (unit edge) is: 

Icosahedron volume = (5/12) ( 3 + sqrt(5) ) = 2.18169499
Cuboctahedron volume = (5/3) sqrt(2) = 2.3570226

Icosahedron/Cuboctahedron volume ratio =  0.9256147947
Cuboctahedron/Icosahedron volume ratio = 1.0803630254

The cuboctahedral configuration resulting from Fusion Energy Jitterbug 
is not only larger than the Icosahedral configuration, 
it has 6 large square openings allowing easier entry into the Pd cluster 
of the Deuterium Nuclei (red dots) and Electrons (green dots) 
as well as easy exit of the Fused Deuterium 4He + 4He nuclei from the Pd cluster. 

Also, the cuboctahedral configuration has 8 small triangle faces to which 
the 4 Nuclei and 4 Electrons of the Deuterium are attracted 
to form the Tetrahedral Symmetric Coherent Quantum State.



The size required for Jitterbug / TSC Fusion is a Palladium atomic cluster whose ground
state is icosahedral and can easily Jitterbug Transform into a cuboctahedral state
and whose size is large enough to contain several TSC Fusion Cluster sites,
each of which is an icosahedron that can Jitterbug transform into a cuboctahedron.

The 13-atom Pd/Ni cluster (0.70 nm) is an icosahedron, for 1 TSC Fusion Cluster site.

The 2-shell 55-atom Pd/Ni cluster (1.13 nm) has two icosahedra that share a central
vertex, for only TSC Fusion Cluster sites.

Clusters of between 56 and 147 atoms contain from 2 to 13 TSC Fusion Cluster sites
by partially filing the 3rd shell of atoms.

The 3-shell 147-atom Pd/Ni cluster (1.56 nm) has 12 exterior TSC Fusion Cluster sites
plus 1 central TSC Fusion Cluster sites, so it contains 13 TSC Fusion Cluster sites.

 ( see viXra 1502.0069 )
Clusters of between147 and 309 atoms contain at least 13 TSC Fusion Cluster sites
The 4-shell 309-atom Pd/Ni cluster is 2.00 nm in size, so it is disfavored with
respect to the 3-shell 147-atom cluster for use with Sodium Zeolite Y
whose pore size is 0.74 nm expandable to 1.5 nm.

Most of the TSC Fusion Energy is carried to the Pd Cluster Structure
by the 4He+4He and the 4e electrons of the TSC coherent quantum state

according to
the Hagelstein Coupling between Nuclear Excitation and Atomic Structure.

The Pd Structure Energy of Excited Optical Phonon Modes
is carried by the Zeolite Cage Electrostatic Field ( on the order of 3 V/nm )

to be stored in the Zeolite as heat
which Heat can be accessed by Zeolite-Water reaction.



Each of the 13 TSC fusion icosahedra is capable of TSC fusion 

Some of the TSC Fusion Energy goes to a Jitterbug transformation

of the icosahedral Palladium, depleted of Deuterium fusion fuel,
to a cuboctahedral configuration

which has 6 large square openings through which
the 4He TSC Fusion Product Ash can leave the Pd cluster
and ambient Deuterium Fuel can enter to reload the Palladium cluster.
Replacement is easier for the 12 outer TSC configurations than for 
the 1 central TSC configuration which is not directly exposed to ambient D gas



After entering the Palladium cluster the 4 Deuterium nuclei (red dots)
and 4 electrons (green dots) form a Tetrahedral Symmetric Coherent Quantum State
centered on the 8 triangular faces of the cuboctahedral configuration.
Then, since the icosahedral configuration is the Palladium cluster ground state,
another Jitterbug transformation

takes the Palladium cluster to an icosahedral configuration with the replenished
Deuterium nuclei and electrons ready for another round of TSC fusion



How much energy does TSC Cold Fusion produce ? 

According to Hagelstein’s model for fusion energy going to excited optical phonons in
the Pd cluster, instead of the “... four electrons ... go[ing] outside ...”,
the four electrons should remain part of Schwinger’s “coherent ... single state” until
after fusion when the four electrons and the two 4He nuclei would produce two 4He
atoms, with most of the 47.6 MeV going to excited optical phonons in the Pd cluster.

If the Pd Clusters were embedded in Zeolite Cages,
heat from the Pd Cluster would be transferred to the Zeolite,
from which it could be extracted by the Zeolite-Water process.

A 3-shell 147-atom icosahedral Palladium atomic nanocluster
contains 13 TSC Fusion Site Icosahedra
and each TSC Fusion event produces 47.6 MeV
47.6 MeV x 13 TSC Sites / 147-atom Pd Cluster x 4.45 x 10^(-17) Watt-Hours / MeV =
= 2.754 x 10^(-14) Watt-Hours / 147-atom Pd Cluster for each Jitterbug Cycle

Mass of 147-atom Pd Cluster 147 x 106 x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams
so 

a milligram of 147-atom Pd Clusters gives about 1 KiloWatt-Hour each Cycle.

If 36 seconds = 1/100 hour is taken as the Cycle time
then

a TSC-Jitterbug Fusion device with 1 milligram of Palladium
in the form of 147-atom Pd clusters with full D-Loading

should produce 100 KiloWatt-Hours in an hour.



Zeolite Structure

The Zeolite Y Cavity has geometric symmetry related to
an isometric trapezohedron = tetragonal trisoctahedron
with the 4 holes corresponding to deleting 4 octahedral-type 3-face groups

In the center image, the 10 red dots correspond to the 10 sodalite cages.
In the right image, magenta is used for hidden lines and for the 2 hidden sodalite cages 
and 
the green octahedron edge corresponds to the green edge in these Jitterbug process 
images 

(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

The green edge midpoint cuboctahdral vertex is at the widest point of the cavity mouth 
as expected for the larger cuboctahedron volume 
and 
the green edge Golden Ratio point icosahedral vertices are at narrower points of the 
cavity mouthas expected for the smaller icosahedral volume. 



Each sodalite cage is a 24-vertex truncated octahedron as in this image from Wikipedia 

A more detailed view of a sodalite cage from 
http://som.web.cmu.edu/structures/S099-sodalite.html
has red dots for Oxygen and pink spheres for OH and yellow spheres for Sodium 
and blue tetrahedra for Silicon and green tetrahedra for Aluminum 

It shows that of the 24 vertices of the sodalite cage, 12 are Aluminum and 12 are Silicon 
so each Zeolite Cavity has 10 x 12 = 120 Aluminum atoms. 

Zeolite Cavities have Electrostatic Fields on the order of 3 V / nm. 

R. A. van Santen and D. L. Vogel, in Lattice Dynamics of Zeolites ( Advanes in Solid-
State Chemistry, Vol. 1 (1989) 151-224 ), said: “... The vibrational spectrum of a zeolite 
may be visualized as the sum of three contributions, 

the first of which which is given by the zeolite framework, the network formed by SiO4 
and AlO4 tetrahedra sharing corners. 

The second contribution originates from the ...[material]... located in the cages and 
channels formed by the framework ... The [material] vibrate[s] against the framework ... 

The third contribution is given by the presence of hydroxyl groups and water molecules. 
Hydroxyl groups are either located in lattice vacancies, or present as isolated groups 
bound to the external zeolite surfaces, or internally bridging two tetrahedra. ... Due to 
the very high oscillator strength of the hydroxyl group, water and hydroxyl groups give 
rise to strong absorption bands between 3200 cm-1 and 3750 cm-1 (symmetric and 
antisymmetric stretching modes). ...”. 

http://som.web.cmu.edu/structures/S099-sodalite.html
http://som.web.cmu.edu/structures/S099-sodalite.html


Angela Di Lella, Nicolas Desbiens, Anne Boutin, Isabelle Demachy, Philippe Ungerer, 
Jean-Pierre Bellat, and Alain H. Fuchs, Phys. Chem. Chem. Phys. 8 (2006) 5396-5406 )
studied water in Zeolites, saying: “... We report ... Monte Carlo simulations of water 

...  ... 

adsorption in [ Zeolite ] NaY ... faujasite ...  The existence of cyclic water hexamers ... 
located in the 12-ring windows ... ... recently disclosed by neutron diffraction ...

... experiments ... were ... observed in the case of NaY ...”.

Dmitry Kopelevich and Chia-Yi Chen, in Phonon interactions in zeolites mediated by 
anharmonicity and adsorbed molecules ( Molecular Simulation 2008 ), said: “... thermal 
conductivity of nanoporous materials can be significantly affected by adsorption of guest 
molecules. These molecules serve as moving defects and provide additional scattering 
centers for heat-carying phonons. ... 



we perform molecular dynamics simulations of a model system, namely sodalite zeolite 
with small molecules ... encapsulated in its cages. We measure effects of sorbates ... 
such as correlations between different phonon modes and the phonon frequency and 
lifetime. ... The phonon lifetime often increases upon encapsulation of a sorbate into the 
zeolite which suggests that  the sorbate-phonon interactions are qualitatively different 
from phonon scattering by point defects fixed in the lattice. ...”. 

Iraj Parchamazad used Sodium Zeolite Y also known as faujasite. 
The Wikipedia page for faujasite says: 

“... The faujasite framework consists of sodalite cages which
are connected through hexagonal prisms. 

The pores are arranged perpendicular to each other. 
The pore, which is formed by a 12-membered ring, 
has a relatively large diameter of 7.4 Å  [ 0.74 nm ]
The inner cavity has a diameter of 12 Å [1.2 nm ]

and is surrounded by 10 sodalite cages. ...”.

Ruby Carat and Melvin Miles interviewed Iraj Parchamazad of University of La Verne 
in 2012. In that video interview Iraj Parchamazad said that the Zeolite cavity size 
can oscillate and vary, enlarging up to about 2.4 nm. 

A corresponding enlargement of pore size is to about 1.5 nm 
which would permit a 3-shell 147-atom Palladium cluster to enter the Zeolite Cavity. 

Iraj Parchamazad did not use Sandia’s 1.5 nm Palladium clusters in his Zeolite 
but 
used an organometallic solution containing Palladium atoms. 
After putting that into the Zeolite he heated the Zeolite 
to burn off Carbon, Hydrogen, and Oxide 
leaving a Zeolite and some Palladium. 
Then he exposed the Zeolite/Palladium to Deuterium, 
and got excess heat 10 out of 10 times, indicating fusion. 



I would like to see experiments 
with Zeolite directly using Sandia 1.5 nm Palladium NanoClusters. 

If there is difficulty with getting the Sandia Clusters 
to fit into the Sodium Zeolite Y 

then 
I would like to see experiments 

with Zeolite ITQ-37 

which has pore size about 2 nanometers.
(Royal Society of Chemistry, 29 April 2009 and Sun et al, Nature 2009)



Transfer of Energy from Pd Cluster Structure to Zeolite Structure

After TSC Fusion, by Hagelstein’s process, the energy is stored in the Pd cluster
as excited Optical Phonon modes.

The Pd Structure Energy of Excited Optical Phonon Modes is carried to the Zeolite in
which the Pd cluster is caged to be stored as Zeolite heat.

Each Zeolite Y Cavity is surrounded by 10 sodalite cages which are arranged in
a 3-dimensional Diamond network as shown in this image from
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/
english.html

The Pd Structure Energy of Excited Optical Phonon Modes
is carried by the Zeolite Cage Electrostatic Field ( on the order of 3 V/nm )

to be stored in the Zeolite as heat
which Heat can be accessed by Zeolite-Water reaction.

http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/


Extraction of Cold Fusion Energy from Zeolite Structure 

According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink: 
“... Zeolite is a mineral that can store up to four times more heat than water ... 
zeolite retains a hundred percent of the heat for an unlimited amount of time ...
When water comes into contact with zeolite it is bound to its surface by means of a 
chemical reaction which generates heat. Reversely, when heat is applied the water is 
removed from the surface, generating large amounts of steam.
The transference of heat to the material does not cause its temperature to rise. Instead, 
the energy is stored as a potential to adsorb water.  The ...[ German Fraunhofer 
Institute ]... scientists used these particular properties to turn zeolite into a thermal 
storage system. They created a storage device and filled it with zeolite pellets. 
To charge the pellets, they exposed them to heat. 
To retrieve the energy they simply added water. ...”. 

Here is my design for a TSC-Jitterbug Zeolite Pd-D fusion heat engine: 

( Zeolite-Pd  images adapted from 
Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html )

D2O Heavy Water is used to take heat from the Zeolite to make steam so that Hydrogen 
from H2O does not poison the TSC-Jitterbug process by replacing Deuterium in the 
Palladium nanoclusters, a possible problem pointed out by Melvin Miles. 
D20 heavy water from Fisher Scientific costs about $1,000 per liter for 99.8 atom % D. 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html
http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html


Preparation of  

Sodium Zeolite Y has unit cell size about 2.5 nanometers 
which corresponds to the edge-length per cavity of its overall octahedral structure. 

According to http://www.google.com/patents/US20040047803
“... Synthesis and stabilization of nanoscale zeolite particles ...  
Zeolite Y is of great interest … Zeolite crystals prepared under conventional synthesis 
conditions frequently have a mean particle size of between 1 and 5 μm. … it would ... 
be useful if the zeolite particles were sufficiently small to form a colloidal suspension … 
Mono- or di-saccharides can be used to keep the crystal size of faujasite (zeolite X and 
Y) small
… Sucrose, dextrose or other saccharides are added to a conventional aluminium 
silicate reaction mixture obtained by mixing aqueous alkali metal silicate and alkali 
metal aluminate solutions at low temperatures, followed by ageing and hydrothermal 
synthesis. Crystal sizes of between about 30 and 40 nm are claimed …”.

According to Journal of the Taiwan Institute of Chemical Engineers 50 (2015) 259–265 
by PankajSharma, Su-JungJeong, Moon-HeeHan, and Churl-HeeCho 
“... nanosized NaY zeolite crystals from clear solution using ... (TMAS) ... 
tetramethylammoniumsilicate ... yields particle of size around 50 nm but in aggregated 
form ...”.

According to a Journal of Catalysis article by Patrick D. Burton, Timothy J. Boyle, and 
Abhaya K. Datye, "Facile, surfactant-free synthesis of Pd nanoparticles for 
heterogeneous catalysts" 
“... room temperature reduction of Pd(OAc)2 in MeOH is slow enough to produce a 
suspension of ... metal-phase ... Pd NPs. ...
 A Pd-NP/C catalyst was prepared by mixing the carbon support into the suspension of 
Pd NPs and evaporating the solvent. Aggregate formation was a concern, as there were 
no capping agents to prevent particle growth. Therefore, the nanoparticles were 
collected quickly before substantial aggregation could occur. ... this technique is general 
and can be extended to other powder supports. ...”.

An “other powder support” that would be useful for TSC-Jitterbug fusion energy  
would be 30-40 nanometer Zeolite Y Crystals in colloidal suspension. 

As the Pd nanoclusters “... grow for 20 ... min ...” up to size 1.56 nm for the 147 atom 
size that is optimal for TSC-Jitterbug fusion, 
they are small enough to fit into the Exterior Cavities of the Zeolite Y Crystals 

( which are have average pore opening 0.74 nm and cavity size 1.2 nm 

http://www.google.com/patents/US20040047803
http://www.google.com/patents/US20040047803


but which sizes can oscillate to be up to about twice those sizes )
Due to the open structure of the Zeolite Y Crystals, growth up to the 147 atom size 
can continue inside the Exterior Cavities of the Zeolite Y Crystals. 
As soon as the Pd nanoclusters have grown to the 147 atom size the solvent can be 
evaporated and the powder of 30-40 nm Zeolite Y Crystals loaded with Palladium 
can be collected and placed in the TSC-Jitterbug Fusion Reaction Chamber for 
exposure to Deuterium gas and heating the Zeolite Y Crystals by fusion energy. 

The Zeolite Y Crystal has octahedral structure 
( images from 

news.chess.cornell.edu/articles/2011/OctahedralNanoparticles.html
mathworld.wolfram.com/SquarePyramidalNumber.html

Journal of the Taiwan Institute of Chemical Engineers 50 (2015) 259–265 )

and each unit cell with 1 Cavity is 2.5 nanometers in diameter 
so an octahedral Zeolite Y Crystal with diameter 35 nanometers 
would have an edge length 35 / sqrt(2) = 25 nm = 10 cells 
and the octahedron would have 19 square layers: 

layer 1 = 1 external + 0 internal = 1 for total of 1 of which 1 is external
layer 2 = 4 external + 0 internal = 4 for total of 5 of which 5 are external

layer 3 = 8 external + 1 internal = 9 for total of 14 of which 13 are external
layer 4 = 12 external + 4 internal = 16 for total of 30 of which 25 are external
layer 5 = 16 external + 9 internal = 25 for total of 55 of which 41 are external

layer 6 = 20 external + 16 internal = 36 for total of 91 of which 61 are external
layer 7 = 24 external + 25 internal = 49 for total of 140 of which 85 are external
layer 8 = 28 external + 36 internal = 64 for total of 204 of which 113 are external
layer 9 = 32 external + 49 internal = 81 for total of 285 of which 145 are external

layer 10 = 36 external + 64 internal = 100 
layers 11 through 19 are mirrors of 1 through 9, for a total of 285 with 145 external 

so an octahedral Zeolite Y Crystal with diameter 35 nm would have 
285 + 100 + 285 = 670 cavities with 145 + 64 + 145 = 354 ( 52.8 % ) external and 
therefore relatively easily accessible to the Pd nanoclusters in the colloidal suspension. 

Zeolite Y unit cell atomic mass is (from nptel.ac.in Introduction to Catalysis Lecture 36 Zeolites)
( 56x23 Na + 56x59 AlO2 + 136x60 SiO2 + 264x18 H2O ) = 17,504 
for actual mass = 17504  x 1.66 x 10^(-21) = 2.906 x 10^(-17) milligrams
The atomic mass of a 147-atom Pd nanocluster is 147x106 = 15,582 
for actual mass = 15,582  x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams
For 35 nm Zeolite Y Crystals only about 1/2 of their Cavities are External so it may be 

optimal to use Zeolite Y Crystal mass = 2 x Palladium mass in the colloid.



Zeolite Heat and Capacitor Electricity

According to a 26 January 2011 PhysOrg.com article by Lisa Zyga:
“... The unique 3D array of nanopores in zeolite-templated carbon ...

( image modified to show 
Zeolite-Templated Carbon framework as Black, Palladium NanoClusters as Purple, 

Ambient Fluid with Deuterium for TSC-Jitterbug Reloading as White, 
Excited Optical Phonons from TSC-Jitterbug Fusion as Cyan arrows 

ionize parts of the ZTC, ejecting electrons (Blue) into the Ambient Fluid 
and leaving positive ions (Red) in the Zeolite-Templated Carbon

thus building up a Capacitance Voltage 
between the Zeolite-Templated Carbon and the Ambient Fluid )  

... enables it to be used as an electrode for high-performance supercapacitors that have 
a high capacitance and quick charge time ... The zeolite-templated carbon consists of
nanopores that are 1.2 nm in diameter ... and that have a very ordered structure ...”. 

Synthesis of Zeolite-Templated Carbon 
is described in the 2013 Caltech Ph.D. Thesis of Nicholas Stadie:
“... Zeolite-templated carbon (ZTC) materials were prepared ... by ... established 
methods ... 

 ...”.



The ZTC capacitor process converts TSC-Jitterbug fusion energy directly to electricity. 
Since it does not require the Zeolite-heat-water-steam chemical structure 
only the Zeolite Y Crystal geometric configuration is needed 
so all the Zeolite Y can be converted to ZTC carbon configurations 
attached to a single base carbon substrate that acts as a Capacitor Electrode. 

( It would be difficult to use separated Zeolite Y Crystals as an electrode. )

However, 
the ZTC has fewer Exterior Cavities than the colloidal free-floating Zeolite Y Crystals 
because 
each ZTC structure is attached to the carbon substrate by a base face, 
thus eliminating the Exterior Cavities on that base face 
so that
for 35 nm ZTC structures only about 1/3 of their Cavities are External 

( as opposed to about 1/2 for free-floating 35 nm Zeolite Y )
so it may be optimal 
for the number of ZTC Cavities to be 3 x the number of Pd 147-atom nanoclusters. 



Synthesis of 147-atom Pd clusters and Embedding into Zeolite

147-atom Pd clusters have diameter about 1.5 nanometers.
1.5 nm Pd Clusters have been produced 

at Sandia National Laboratories 
and University of New Mexico Center for Micro-Engineered Materials 

according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
at 
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct
%20Article   
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye showing 

“...  ...”. 

Tim Boyle said in email October 2014: 
“... We easily remade the Pd NP just need to get TEM to see what size they are.
If they come out good, we can go ahead and make some for you.
Couple of things.
This is very easy and ya'll may want to do it yourselves 
(esp after the next couple of comments).
Simply dissolve Pd-acetate in MeOH and stir for 5 min,
let grow for 20 more and should have your size.
The problem is these will continue to grow and plate out onto the sides of the container,
unless you use a substrate.
Would you want these on a substrate, then that'll need to be supplied.
If we make it, we'd have to send it as a solution ...
could you handle this and could you use it?
It won't be a powder, which I think is what you want.
We can dry it down to a powder but not sure what size that will be
or how they'd cluster and how they'd redisperse or in what solvent.
we can try to deposit the materials on a number of surfaces and just let it dry.
Again, not sure how the clustering of these particles will occur.
A gram will take about 2.5 g of Pd(Oac)2 which we have but will need replaced. ...”.

http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


Sandia Pd Cluster Recipe
(updated June 2016 based on ideas of Arindom Saha of Quantum Gravity Research)

1 - 15 ml of methanol ( MeOH ) in a scintillation vial

2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange

3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 

4 - Add 10 mg of Zeolite substrate in colloidal suspension 

5 - Place on elevated stir plate and allow to react undisturbed for 20 minutes. 

During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 
Initially the Pd atom clusters are very small (only a few atoms) 
and will migrate into Zeolite cages and continue to grow 
to size 1.5 nm (147 atoms) at 20 minutes 
Color of colloidal suspension changes from pale yellow to dark green over the 20 min

6 - At 20 minutes Pd-loaded substrate (and any remnant Pd still in colloidal suspension) 
are removed and the Pd-loaded substrate dried

7 - Pd-loaded substrate is placed in reaction chamber 
where it is exposed to Deuterium gas from tank 
and 
calorimeter measurements are taken to measure any heat 
that might be produced by TSC-Jitterbug fusion 

( analagous to heat produced by  Arata and Zhang (replicated by McKubre at SRI) 
with no external power input - only palladium powder + deuterium gas )

The substrate may be 30-40 nm Zeolite Crystals, such as Sodium Zeolite Y or ITQ-37. 
At 30-40 nm size each will have about 12 to 16 large Cavities per edge 
About half of the Cavities will be on the Exterior Surface of the Tetrahedral Crystal 
where they will be easily accessible by Pd atom clusters in the colloidal suspension



Global Energy and TSC-Jitterbug-Zeolite Fusion machines

Can TSC-Jitterbug-Zeolite Fusion produce Abundant Cheap Energy 
so that Expensive Competition for geologically concentrated Cheap Oil  

will become unnecessary ? 

Using total Earth Energy Reserves in Terawatt-years, according to M. Taube, in his book 
Evolution of Matter and Energy on a Cosmic and Planetary Scale (Springer-Verlag 

1985), the number of years that 10^10 people could consume energy at the present 
USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

                 Reserves                     Duration 
              (Terawatt-years)                  (years)
Oil                   850                          1   
Gas                   550                          1   
Methane             1,500                          2   
Coal                7,000                          7   
Uranium           1.9 X 10^9               2,000,000   

(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             

Earth supply)                                          
Deuterium         1.9 x 10^9               2,000,000   

(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-
years/year so that 10^10 people could consume energy at the present USA per capita 
rate by using about 1% (one percent) of the solar energy received by Earth. This could 

be done, for example, by building a lot of orbiting solar energy collection dishes and 
beaming the energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy 
is about 3 Terawatt-years/year, so that those sources would be inadequate to support 

10^10 people consuming energy at the present USA per capita rate.



For Everybody on Earth to be Happy, the Abundant Cheap Energy must provide 
a high Standard of Living (current USA standard) for a lot of people (10 billion), and: 

last for a long time (more than decades) - rules out Oil, Gas, Methane, and Coal; 

have no serious radioactive waste - rules out Uranium, Thorium, and Tritium (Lithium);  

have realistically scalable capital cost - rules out Solar which would require Satellite 
collectors with area 1% of pi x 6,000^2 = 1,000,000 km^2 = ( 1,000 km )^2 
or cloud-free collectors on Earth surface with the same area. Less than 100% efficiency 
would require correspondingly larger area of collectors. 

That leaves one possible source of Abundant Cheap Energy for 10 billion people: 

                   Reserves                Duration 
               (Terawatt-years)             years)

Deuterium         1.9 x 10^9               2,000,000   
                 (1/1000 of                                             
                 ocean supply)                    

Since a gram of properly structured Palladium
gives TSC-Jitterbug Pd-D Cold Fusion Energy on the scale of Megawatts: 

1 milligram of Palladium gives a 1 kiloWatt Machine, 
useful for “electric motors, tools, machines and heaters” (Wikipedia)
Such small energy machines could use the ZTC Electric Capacitor technology. 

1 gram of Palladium gives a 1 MegaWatt = 1340 HorsePower Machine, 
useful for “large electric motors; large warships such as aircraft carriers, cruisers, and 
submarines; large server farms or data centers; and some scientific research equipment 
such as supercolliders, and the output pulses of very large lasers. A large residential or 
commercial building may use several megawatts in electric power and heat. ... 
railway... electric locomotives ... typically have a peak power output of 5 or 6 MW, 
although ... Eurostar ... uses more than 12 MW, 
while heavy diesel-electric locomotives typically produce/use 3 to 5 MW ...” (Wikipedia)
C-130 aircraft have 4 engines each with 4300 HorsePower (globalsecurity.org) 
so would need a 4 x 4300 / 1340 = 13 grams of Pd
Such mid-sized energy machines could use, depending on portability and site 
requirements, either Zeolite Steam or ZTC Electric Capacitor technology. 



1 kg of Palladium gives a 1 GigaWatt Machine, 
useful for “large power plants ... HVDC converters have been built with power ratings up  
to 2 GW” (Wikipedia)
Such machines could use either Zeolite Steam or ZTC Electric Capacitor technology, 
using HVDC converters up to 2 GW to convert the ZTC Electric Capacitor DC into AC. 

1,000 kg = 1 ton of Palladium gives 1 TeraWatt. 
The total power used by Humans in 2006 was 16 TW. 
The average lightning strike peaks at 1 TW, but lasts only 30 microseconds. 
Powerful 20th century lasers produce TW, but only for nanoseconds. (Wikipedia)

1,000 tons of Palladium gives 1 PetaWatt. 
The Lawrence Livermore Nova laser has power of 1.25 PW in a 5x10^(-13) sec pulse. 
The total power of sunlight hitting the Earth is about 174 PW. (Wikipedia)

222 tons of Palladium were mined world-wide (based on 2006 and 2007 data, Wikipedia): 

Russia produced 98 tons 
South Africa produced 89 tons 

Canada produced 13 tons
USA produced 11 tons

the rest of the world produced 11 tons



Appendix A: Details of Structure of 147-atom Pd clusters

There are two basic structures that are Jitterbug Transforms of each other: 
Icosahedral and Cuboctahedral

n = number of shells
N = number of Pd atom vertices

d = diameter of icosahedral configuration in nm
C = number of cells in icosahedral phase

CT = number of tetrahedral cells in icosahedral phase 
CO = number of octahedral cells in icosahedral phase

n    N     d      C =  CT + CO

0     1   0.27    0 =   0 +  0

icosahedral cuboctahedral

1    13   0.70   20 =  20 +  0

icosahedral cuboctahedral

2    55   1.13  100 =  80 + 20 

icosa cubo

3   147   1.56  280 = 200 + 80 

icosa cubo

(Images from: Polyhedral Clusters by Lord et al; Frank and Kasper in Acta 
Cryst. 11 (1958) 184-190; Mackay in Acta Cryst. 15 (1962) 1916-1918; 
vimeo.com/27662398 by Yan Liang (L2XY2) August 2011. Data for n, N, and d 
from Shtaya-Suleiman dissertation Gottingen 2003. )



147-atom Icosahedral Geometry 

The 147-atom cluster is a central Palladium atom surrounded by 3 layers of Pd atoms: 

Layer 1 = central 1 (black) + 12 icosahedral (green) = 13 vertices 
and 20 tetrahedral cells
It is a single icosahedron configuration that allows TSC fusion 
of 4 Deuterium nuclei (red dots) screened by their 4 electrons (green dots) 
condensing along symmetrical paths (cyan lines) to fusion at the center

Layer 2 adds 42 vertices (blue) for total of 55  
and 60 tetrahedral + 20 cuboctahedral cells for total 80 tetra + 20 cubo = 100 

It is a configuration of 2 TSC fusion icosahedra sharing the central vertex 
with the remaining 55 - (26-1) = 30 vertices in 3 10-vertex bands 



Layer 3 adds 92 vertices (red) for total of 147
and 120 tetrahedral + 60 cuboctahedral cells for total 200 tetra + 80 cubo = 280 

It is a configuration of 12 TSC fusion icosahedra 

each of which shares a vertex with one of the 12 vertices of the Layer 1 icosahedron. 

so that the entire 3-layer 147-atom configuration has 13 TSC fusion icosahedra: 
12 outer icosahedra and 1 central icosahedron. 
The 13 TSC configurations have 13x13 = 169 vertices but 
24 vertices are shared between an outer and the central TSC 
and 5x12 = 60 vertices are shared between two outer TSC 
so 169 - 24/2 - 60/2 = 127 of the 147 vertices are in the 13 TSC  
The remaining 147 - 127 = 20 vertices outside the 13 TSC are 
at the centers of the triangle faces of the entire 147-atom icosahedron. 



147-atom Cuboctahedral Geometry

The 147-atom 3-layer icosa structure  goes to 
a 3-layer cuboctahedral structure by Jitterbug transformation of all 147 atoms. 

Like the icosa case, in the cubo case there is a central (black) vertex 
surrounded by 12 (green) cubo-configured vertices 
and a second layer (blue) forming an intermediate (distorted) cuboctahedron 
and a third layer (red) forming an outer (more regular) cuboctahedron. 

In the cubo case, there are also 12 outer TSC Jitterbug cuboctahedra  
plus a single central TSC Jitterbug cuboctahedron, so Jitterbug transformation of the 
entire 147-atom Pd cluster works consistently with individual JItterbug transformations 
of the 13 TSC icosahedra and TSC Jitterbug cuboctahedra. 



How do the Icosahedral Clusters grow to 147 atoms ? 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan say in 
"New Geometries for New Materials" (Cambridge 2006):
"... The Mackay icosahedron is obtained by packing tetrahedra and octahedra around 
an icosahedron [12 vertices +1 center = 13 vertices]... 
if an octahedron is placed on every face of an icosahedron, the angular gap between 
neighboring octahedra can be closed by a very small deformation, to bring them into 
face contact [12 + 20 x (6-3)/2 = 42 vertices]...

... The concave regions of the resulting polyhedron can 
be filled by five-rings of tetrahedra [42 + 12 + 1 center = 55 vertices]... 

   

... The [55]-atom Mackay cluster ...[triangles: dark = octahedra; light = tetrahedra]...
The process can be continued ...[with octahedra on each of the 12x5 = 60 outer cell 
faces of 5-rings thus adding 60 x (2/2 + 1/3) = 80 vertices and creating 
2 TSC Fusion structures sharing a central vertex.  
This also creates concave places for 30 pairs of tetrahedra adding no vertices 
plus 12 tetra-5-rings adding 12 vertices for a total of 54+80+12 + 1 center = 147. 

147-atom cluster  has 12+1 = 13 TSC Fusion sites]...".

Lord et al use 12, 54, and 146 atoms for Mackay clusters 
while Liang uses 13, 55, and 147 atoms. 

The difference is whether or not the center vertex is counted, that is, 
not so much a real physical difference but a difference in math convention. 



How many D atoms can live in a 147-atom Pd cluster ? 

F. Calvo and A. Carre say in Nanotechnology 17 (2006) 1292–1299 
"Structural transitions and stabilization of palladium nanoparticles upon hydrogenation":
"... Cuboctahedra ...[and]... icosahedra ... contain exactly the same number of atoms. ... 
In the case of ... the 147-atom Pd cluster ... the favoured structure in the pure metal is 
the three-layer icosahedron. 

 ...". 
Since the minimum full load for Icosa or Cubocta Pd/Ni 147-atom clusters 
is 164 D/H atoms, no more than 3 cycles of full TSC fusion 
(each consuming 56 D/H nuclei) can occur without replenishment of D/H from the 
surroundings of the clusters (such as immersion of the clusters in D/H gas). 

How long does it take Deuterium to load into Palladium ? 

Wang, Hara, and Watanabe in Materials Transactions, Vol. 48, No. 3 (2007) pp. 560 to 565 say: 
“... Pure Pd, Pd-4 at%Pt and Pd-8 at%Pt ... powders smaller than 200 mesh (<74 mm ) 
were prepared ... hydrogen absorption ...[by Pd-4 at%Pt]... was extremely fast and 
attained to equilibrium within tens of seconds. Hydrogen absorption by
Pd and Pd-8 at%Pt was also very fast ...”. 
Tens of seconds is much longer than the times for TSC Fusion and for Jitterbug 
so it determines the time duration of one TSC-Jitterbug Fusion Cycle 
and 
for the purpose of rough calculations it seems reasonable to take 

36 seconds = 1/100 hour = time duration of one TSC-Jitterbug Fusion Cycle. 

This time is much shorter than the usual loading time for old-type Cold Fusion 
experiments using Palladium rods, discs, much-larger-than 1.5 nm powder, etc 
because there are only 3 layers of Pd atoms in 1.5 nm 147-atom Pd clusters. 



What about more than 147 atoms ? 

As more layers are added, the deformations of tetrahedra and octahedra accumulate 
and eventually destabilize the structures necessary for Jitterbug and TSC Fusion. 
The next Mackay cluster beyond 147 atoms has 147+162 = 309 atoms. 

Barretau, Desjonqueres, and Spanjaard in Eur. Phys. J. D. 11 (2000) 395-402 say: 
“...    the icosahedron is the preferred structure at small sizes, and
the critical size at which the relative stability becomes favorable
to cuboctahedrons is N  = 561 for PdN  clusters ...[for which]... 
For N  = 13 the cuboctahedron is ... unstable. 

For N  = 55, 147, and 309 atoms the cuboctahedron is metastable and slightly distorted. 
Its transformation to a perfect icosahedral structure needs an activation energy 
of 12 meV for N  = 55, 28 meV for N  = 147 and 45 meV for N  = 309. 
The activation energies involved in the inverse transformation 
are 61 meV for N  = 55, 51 meV for N  = 147 and 48 meV for N  = 309. 

...[ compare 47.6 MeV for each TSC Fusion event ]...

... The evolution of the potential energy profile of homogeneously relaxed ... PdN 
clusters during the Mackay [Jitterbug] transformation for increasing values of N. 
f is a fraction of the displacements ... f = 0 and 1 correspond to the ... cuboctahedron 
and icosahedron, respectively ...”. 

N = 309 is disfavored for TSC-Jitterbug Fusion with respect to N = 147 for two reasons: 
energy levels are too close for rapid Jitterbug cubocta to icosa transition 

N = 309 Pd Cluster is too large (2 nm) to fit 
through 1.5 nm expanded Sodium Zeolite Y pore

so 
147 atoms is optimal for Pd cluster Cold Fusion 



Appendix B: Graphene and Klein Paradox Quantum Tunnelling 

Consider the outer shell ( L-shell ) of Carbon: 

The useful chemistry of Carbon ( graphite, diamond, buckyballs, graphene, organics ) 
is due to the fact that 
each Carbon atom has the 4 L-shell electrons that every other Carbon atom needs. 
If each Carbon atom is connected to 4 other Carbon atoms 
then the result is a 3-dim Diamond Packing with Tetrahedron Vertex Figure. 

However, Diamond is only a metastable state. Graphene is a stable state. 
P. B. Allen and B. K. Nicolic, in University of Delaware PHYS 824: Introduction to 
Nanophysics - Electronic band structure of graphene, said: “... Band structure of 
graphene ... originates from orbital hosting the fourth valence electron. The bands which 
correspond to the dispersion of bonding and antibonding molecular orbital (constructed 
from orbitals on two carbon atoms) are called pi and pi* bands ...

The honeycomb lattice of graphene ... is not a Bravais lattice. Instead, it can be viewed 
as bipartite lattice composed of two interpenetrating triangular sublattices ...
the single-particle electron states are ... two classes, called sigma and pi.
The even sigma states are derived from carbon s and px , py orbitals (i.e., their 
hybridized sp2 orbitals ...), 
while the odd pi states are derived from carbon pz orbitals ... electron and hole 
states in graphene should be interconnected, exhibiting properties analogous to the



charge-conjugation symmetry in quantum electrodynamics ... because graphene low-
energy quasiparticles have to be described by two-component wave functions ... which 
are needed to define the relative contributions of the A and B sublattices in the 
quasiparticles make-up. The two-component description for graphene is very similar to 
the [ Dirac Equation ] spinor wave functions in QED...”. 
I. Katsnelson, K. S. Novoselov & A. K. Geim, in Chiral tunnelling and the Klein
paradox in graphene (arXiv cond-mat/0604323), said: The ... Klein paradox - 
unimpeded penetration of relativistic particles through high and wide potential barriers 
- ... can be tested ... using electrostatic barriers in single- and bi-layer graphene. Due to 
the chiral nature of their quasiparticles, quantum tunnelling ... becomes ... qualitatively 
different from ... normal, non-relativistic electrons. ...

... Tunnelling through a potential barrier in graphene: ... (b) ... diagrams ... show the 
positions of the Fermi energy E across such a barrier. The Fermi level (dotted lines) lies 
in the conduction band outside the barrier and the valence band inside it. The blue filled 
areas indicate occupied states. The pseudospin ... is parallel (antiparallel) to the 
direction of motion of electrons (holes), which also ... keeps a fixed direction along the 
red and green branches of the electronic spectrum. (c) - Low-energy spectrum for 
quasiparticles in bilayer graphene. The spectrum is isotropic and, despite its 
parabolicity, also originates from the intersection of energy bands formed by equivalent 
sublattices, which ensures charge conjugation, similar to ... single-layer graphene. ... 
charge carriers in bilayer graphene ... are massive quasiparticles with a finite density of 
states at zero energy, similar to conventional nonrelativistic electrons. On the other 
hand, these quasiparticles are also chiral and described by spinor wavefunctions, 
similar to relativistic particles or quasiparticles in single-layer graphene ...
the origin of the unusual energy spectrum can be traced to the crystal lattice of
bilayer graphene with four equivalent sublattices. ... the relevant QED-like effects 
appear to be more pronounced in bilayer graphene ...”. 



If each Palladium atom were to be connected to 14 other Palladium atoms then 
the result would be a 3-dim FCC Lattice with Rhombic Dodecahedron Vertex Figure 

However, it may be that the Rhombic Dodecahedron FCC Lattice is only metastable 

and 

more stable state may be based on its dual, the Cuboctahedron  

which can transform by Jitterbug Transformation into an Icosahedron. 

Just as Graphene directly uses 3 of the 4 Carbon electrons 
the Cuboctahedron / Icosahedron directly uses 12 of the 14 Palladium electrons. 

Just as the 4th Carbon valence electron in Bilayer Graphene produces a Dirac 
Fermion band with Klein Paradox Tunneling through Potential Barriers 
the 14 - 12 = 2 Palladium valence electrons produce a Dirac Fermion band which, 
using Klein Paradox Tunneling through Potential Barriers, enable TSC Fusion of 
Deuterium in Palladium Cluster structures.
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Condensate Structure of Higgs and Spacetime
 Frank Dodd (Tony) Smith, Jr. - 2017 

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden.  



Humans (NJL Higgs Mass) have Resonant Interaction 
with Spirits (NJL E8 Spacetime) 

through Bohmions of Bohm Quantum Potential

E8-Cl(16) Physics (viXra 1602.0319) gives a realistic model of the workings of psychic / 
spritual / shamanistic phenomena based on resonant connections between 

the information pattern of microbules in the human brain = 
                                            = human body 
and the information pattern 
of a subset of Planck-scale cells of E8-Cl(16) Quantum Spacetime = 
                                            = human soul  / spirit / part of Universal Consciousness 
based on three facts: 

1 - the Planck scale unit cell of E8-Cl(16) Quantum Spacetime has 65,536 elements -
each is a binary Creation / Annihilation state of the 2^16-dim Cl(16) Clifford Algebra - 
the 248-dim E8 part has Creation / Annihilation generalized Heisenberg Algebra = 
= H92 + A7  with graded structure 28 + 64 + (63+1) + 64 + 28 

2 - the number of tubulin dimers in a human maximal 40-micron microtubule is 65,536 - 
each dimer is a binary Superposition Separation state 

 ( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )
Conformation Electrons Similarly Aligned  (left image) - State 0
Conformation Electrons Maximally Separated  (right image) - State 1

3 - 2^65,536 (also calculated by Ray) is the VERY LARGE number 
in the Clifford Algebra sequence: 
Start with nothing = Empty Set and form its Clifford Algebra: 
Cl(Empty Set) = 0-dim 
Then form the Clifford Algebra of that and continue: 
Cl(0) = 1-dim
Cl(1) = 2-dim
Cl(2) = 4-dim 
Cl(4) = 16-dim 
Cl(16) = 65,536-dim 
Cl(65,536) = 2^65,536-dim = MUCH larger than the number of particles in Universe. 

How do the Cl(16) Creation/Annihilation states Resonate 
with the Dimer Superposition Separation States ? 



Resonance between Cl(16) Creation/Annihilation states

that live in 26D String Theory Cl(1,25) Planck-Scale Cells

and 

Dimer Superposition Separation States 

that live in Human Cells such as Brain Neurons

is based on Quanta of the Bohm Quantum Potential 
Bohm Quantum Potential is based on 

World-Lines = Strings and 26-dim String Theory



Green, Schwartz, and Witten say in their book "Superstring Theory"
vol. 1 (Cambridge 1986) "... For the ... closed ... bosonic string [ 26D String Theory 
that is NOT supersymmetric ] .... The first excited level ... consists of ... 

the ground state ... tachyon ... and ... 
a scalar ... 'dilaton' ... and ...

SO(24) ... little group of a ...[26-dim]... massless particle ... and ...
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions.

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The SO(24) little group is related to the Monster automorphism group that is
the symmetry of each cell of Planck-scale local lattice structure.

The massless spin 2 state = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.

Dimer Superposition Separation States
Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer

with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference ( SSEDIFF ) is the internal energy

E_ssediff = G m^2 / a
The Bohmion carrier of the Bohm Quantum Potential being massless spin 2 
it acts with respect to the SSEDIFF as a spin 2 graviton would act, 
seeing its energy as Bohm Quantum Potential internal energy. 

Cl(16) Creation/Annihilation states
The Bohmion carrier of the Bohm Quantum Potential acts on the Cl(16) 
Creation-Annihilation Operators of E8 Physics as Bohm Quantum Operators. 
The Cl(16) Bohm Quantum Creation / Annihilation Operators are represented by 
the E8 Maximal Contraction generalized Heisenberg Algebra h92 x A7 = 

28 + 64 + ((SL(8,R)+1) + 64 + 28 



Bohmions mediate Resonance between 
Planck-scale Cl(1,25) cells of E8-Cl(16) Quantum Spacetime 

and
Microbule Quantum Consciousness Patterns in the human brain

                                        

Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) say
“... Bohm’s Quantum Potential 

can be viewed as an internal energy of a quantum system ...”  

Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993):
"... the total force ...  from the quantum potential ... 

does not ... fall off with distance ...
because ... 

the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Therefore: 

Resonant Connections can exist among Spatially Distant Elements. 



How does an Element find a Spatially Distant Resonant Connection Element ? 

Feynman’s Path Integral formulation of Quantum Theory shows that 
the amplitude for any Real Quantum Path from state A to state B 
is the sum the amplitudes of All Virtual Possible Paths from A to B. 
Therefore, 
Virtual Bohmions must connect the Initial Element A 
to each and every Intermediate Element on each and every Virtual Path from A to B 
and 
the Initial Element must Virtually see every other Element in Our Universe 
and be able to evaluate (effectively instantaneously) whether or not it is Resonant. 
If ANY other Element (no matter how distant) is Resonant with the Initial Element, 
a Resonant Connection is established, effectively instantaneously. 
Some properties of Resonance are discussed ( from the point of view of 
electromagnetic interactions ) by Carver Mead in his book Collective Electrodynamics 
(MIT 2000): "... Any energy leaving one resonator is tranferred to some other resonator, 
somewhere in the universe. ... With the two resonators coupled, the energy shifts back 
and forth between the two resonators in such a way that the total energy is constant ... 
The conservation of energy holds despite an arbitrary separation between the 
resonators; it is a direct result of the symmetry of the advanced and retarded potentials. 
There is no energy "in transit" between them. ... the universe contains a truly enormous 
number of resonators ...”.

Is there a Resonant Copy of You in the Planck-scale Cells of Spacetime ?

When You were conceived You were a Single Cell whose Microtubules could resonate 

(image from Wikipedia on Human_embryogenesis)
with a corresponding Resonant Set of Planck-scale Cells of Spacetime. 
Then Your Single Cell divide by mitosis into 2 cells and your Resonant Cell also divides. 
After 2 more divisions You and your Resonant Set have cleaved into 8 similar Cells. 
When the cells divide into 16, cleavage continues as cellular differentiation.   

8 cells represent the Cl(8) level of information, 
2^8 = 256 only on the order of 248-dim E8, so all cells are similar. 

16 cells represent the Cl(16) level of information, 
2^16 = 65,536 much more that the 248 of E8, so there is enough information for differentiation. 

Your growth is mirrored 
in a corresponding Resonant Set of Planck-scale Spacetime Cells.



Microtubule You        <---  Bohmion Connection --->       Planck-scale Resonant You 
          /\                                                                                                   /\
           |                                                                                                    |
           |                                                                                                    |
Standard Model                                                                       Global E8 Spacetime 
   NJL Higgs                                                                                  NJL E8 Lattice                 
  Connection                                                                                   Connection 
           |                                                                                                    |
           |                                                                                                    |
          \/                                                                                                   \/
 Your Near Neighbors                                                         Other Planck-scale Sets
  in Physical M4                                                            Resonating with Resonant You

The Higgs NJL Condensate mediating the Connection between You and Your Neighbors 
is Short-Range as it does not extend much beyond the scale of the Standard Model 
Fermions and Bosons to which the Higgs mechanism gives mass. Therefore, You may 
get a lot of detailed information from Your Near Neighbors, but You will not get much 
information from Neighbors that are Distant in Space or Time.  

The E8 Spacetime NJL Condensate mediating between Your Resonant Set and 
Other E8 Resonant Sets is Long-Range as it extends throughout E8 Spacetime of 
Our Universe. D8 brane Spacetime has Planck-scale Lattice Structure superposition of 
8 E8 Lattices: 

As aimath.org/E8/e8graphinfo.html states: “... Crystal Graph for E8 ...

... This is a picture of the 248-dimensional Lie algebra of E8. ... There are 248 nodes in 
the picture, one for each basis element of the Lie algebra. ... The Lie algebra of E8 is 
generated by 8 pairs of elements (X,Y), one pair for each of the colored nodes in the 
Dynkin diagram. ...”.
Since the E8 Spacetime lattices extend throughout Our Universe, Your Resonant Set is 
a part of an NJL Condensate that is connected by E8 lattices to ALL Resonant Sets in 
Our Universe, and can be in Resonant Connection with ANY of them. 
For example, if Beethoven’s Opus 131 14th String Quartet is in Your Consciousness, 
then Your Spirit Resonant Set can make Resonant E8 lattice Connection   
with the Spirit Resonant Set of Beethoven, and then by Bohmion Connection, 
Beethoven’s Spirit can have Resonant Connection with You. 



Here is an overview of the Fundamental Structure of my E8 Physics model: 

Fundamental TOE = Algebraic Quantum Field Theory (AQFT) = 
= Completion of the Union of All Tensor Products of Cl(1,25) 
( generalization of hyperfinite II1 von Neumann factor fermionic fock space )

Cl(1,25) = Real Clifford Algebra of Lorentz Leech Lattice of 26D String Theory = 
( Strings = World-Lines gives Bohm Quantum Potential and Bohmions )

( 26D String Theory corresponds to traceless 3x3 Hermitian octonion matrices:
 a   Y   X
 Y*  b   Z
 X*  Z*  c

which form J(3,O)o = traceless part of 27-dim Jordan Algebra J(3,o). 
X, Y, Z are 8-dim octonions, * is conjugation, and a, b, c are real numbers. 

the octonion X determines a position in 8-dim spacetime;
the octonion Y determines an identity as a fermion particle;

the octonion Z determines an identity as a fermion antiparticle.)
= M(2,Cl(0,24)) = 2x2 Matrices of Clifford Algebra of 24D Leech Lattice  

( 2x2 matrices of Linear Fractional Conformal Mobius structures )

Cl(0,24) = Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,16) x Cl(0,8)
( 8-Periodicity tensor product of Cl(0,8) )

( Leech Lattice as 3 copies of E8 Lattice - shown by Dixon )

Cl(0,16) contains E8 as 120-dim D8 BiVectors + 128-dim D8 half-spinors
E8 contains recipe for Local Lagrangian 

of Standard Model and Gravity + Dark Energy
240 Root Vectors of E8 are represented by two Symmetric Spaces: 

E8 / D8 = 128-dim rank 8 (OxO)P2 = 
= two copies of Dixon’s fundamental Spinor RxCxHxO 

which represents Fermion Particles and AntiParticles

E8 / E7xSU(2) = 112-dim rank 4 = Root Vectors of D8 
which represents 8-dim Spacetime and
Gauge Bosons and Ghosts of Standard Model and Gravity + Dark Energy 



Could a Blown-Out Well 
at the Base of the Gulf of Mexico Continental Shelf Edge 

Release Enough Pressure at a Sub-Salt Methane Hydrate Layer
to cause an Explosively Expanding Methane Gas Bubble 

that Sinks all Ships and Rigs in the area, 
causes a Primary Tsunami, 

and triggers a Continental Shelf Edge LandSlide and another Huge Tsunami
which LandSlide then triggers even more Explosive Release of Methane 
and yet another Tsunami and more, larger, Landslides and Tsunamis ? 

(above image adapted from samadhisoft.com web page) 

An ethomas.web.wesleyan.edu web page says "... gas hydrates are found on the outer 
continental margins ... gas hydrates are stable at low temperatures and/or high 
pressures ...[and]... are not stable when the temperature rises or the pressure falls. 
...[if]... hydrates ... become so deeply buried that the temperature will increase 
according to the regional geothermal gradient ... the hydrates will ... no longer be 
stable, and will disintegrate into a liquid water and gas mixture ... leading to the 
development of a zone with low shear strength where failure could be triggered and 
massive landslides occur. With the landslides, more gas could escape. Several examples 
of possibly gas-hydrate linked extremely large slumps [undersea landslides] have been 
described, e.g., on the Norwegian continental marging ... One of the Storegga 
[Norwegian] slides caused a tsunami to deposit sediment up to 4 m above the high water 
line in Scotland. ...". 

With respect to the April 2010 blowout of a BP well at the base of the Gulf of Mexico 
continental shelf edge, dougr said in a 13 June 2010 blog comment "... what we had was 
BP running out of 50,000 barrels of mud in a very short period of time ... a lot of the 
"kill mud" was leaking out instead of going down into the well ... The well pipes below 
the sea floor are broken and leaking ... BP ... shifted from stopping or restricting the 
gusher to opening it up and catching it ...these things lead to ... 
a fully wide open well bore directly to the oil deposit ...". 

WILL A FULLY  WIDE OPEN WELL BORE DIRECTLY TO THE METHANE HYDRATE 
RAISE ITS TEMPERATURE (WITH RELATIVELY WARM SEA WATER) 

AND 
LOWER ITS PRESSURE (AS IN OPENING A SHAKEN BOTTLE OF CHAMPAGNE) 

thus causing 
A METHANE  EXPLOSION, 

CONTINENTAL EDGE UNDERSEA LANDSLIDE, 
and 

TSUNAMIS ? 



Here are some images taken from Google Earth that might help put the Gulf spill into context.

The first image is GulfMexicojpg.jpg and it shows that the BP well site (shown as a red fire symbol) 
is pretty much due north of Chicxulub, Mexico, which is the site of the impact about 65 million 
years ago that kiled the dinosaurs:

The second image is NOPCjpg.jpg which shows that the BP site is in deep water just beyond the 
Mississippi River sedimentary deposits. At the BP site the first few thousand feet did not have to be 
drilled through the Mississippi River sediments.



The third image is WellSitejpg.jpg which shows that the BP well site is in an area with a lot of 
domes and north-south lines some of which may be related to fractures from the Chicxulub impact 65 
million years ago.



According to the 
NOAA Ship Thomas Jefferson 

Deepwater Horizon Response Mission Report, 
Interim Project Report - Leg 2, June 3-11, 2010: 

“... A primary objective of the Thomas Jefferson program has been to test the 
feasibility of using surface-ship borne, acoustic sensors to locate submerged oil (if 
present) at depth. ... the chemist on board (from ASA Associates) had been 
involved in earlier CTD ... an acronym for Conductivity (salinity), Temperature 
and Depth ... operations and reported that anomalous CTD measurements had been 
discovered southwest of the well-head. ... During the course of this survey, we 
noted an acoustic signature at that depth (particularly at 38 kHz) that did not seem 
to follow the pattern of biological scatters. This signature was a sloped reflector ... 
Bottom Following Reflectors ... BFR ... that appeared to follow the bottom 
topography and was distinct from the base of the scattering layer ... A CTD cast at 
this site (CTD 07) resulted in our first indication of high fluorescence, high optical 
backscatter and low dissolved oxygen. The depth of this anomaly coincided with 
the top of the BFR ... The geographic distribution of the Bottom Following 
Reflectors may offer some insight into what we are seeing (Fig 19). ...

... The occurrence of BFR’s seems to be concentrated along the western 
slope of a passage between two bathymetric highs to the southwest of the 
well-site. ADCP data from rigs at the wellhead imply that bottom currents 



flow in this direction and the sloping nature of the BFR and the fact that it 
appears to follow the topography implies that what we may be seeing 
acoustically is a water-mass boundary that has become the locus for 
concentration of oil particles. The highest values of flourescence on both our 
leg and on the Gordon Gunter mission were found in proximity to this 
passage. It is important to note though that this same area is also the locus of 
a large number of ... seeps (Figure 20) that may also be contributing oil to 
the bottom waters. ... 

... seeps (red and yellow columns) mapped by Thomas Jefferson, and by 
Gordon Gunter (purple cylinders) along with CTD stations showing high 
flourescence (brown, green and white spheres). Deepwater Horizon well site 
is in background (red cylinder) and distribution of Bottom Following 
Reflectors is represented by orange lines. ...”. 

If the volumes of the indicators (columns, cylinders, spheres) are even 
roughly correlated with the associated volumes, then it may be that the 
volume of oil/methane released by the seeps may be at least as great as the 
volume of oil/methane released by the Deepwater Horizon well site, so: 



What caused the seeps? 

 The NOAA report calls them “natural seeps”, but, as Alexander Higgins 
said on 28 June 2010 on his blog ( http://blog.alexanderhiggins.com/ ): 

“... NOAA has said that the leaks on the sea floor ...”appear to be pre-
existing seeps that occur naturally and are unrelated to the spill” and have 
labeled leaks as such in the Thomas Jefferson report. ...  

It is ... questionable why NOAA would label such seeps as “appear to be 
natural or pre-existing” while saying that the other anomalies found floating 
in the water column beneath the sea surface need further testing to verify 
that they are indeed oil and need to be confirmed as coming from the blown 
BP well. ...

... Whether or not the leaks mapped by the Thomas Jefferson has found on 
the sea floor are natural or have been caused by the BP well blowout ... there 
still exists additional concerns that the oil and gas leaking from the BP well 
could be finding a path into those leaks, natural or not ...

As Matt Simmons stated the ship logs reveal that the Thomas Jefferson 
located was denied permission to investigate near the well, first being denied 
permission to get closer than 5 nautical miles and finally being granted 
permission to come within 3 nautical miles. ...”. 

Since the Thomas Jefferson was not permitted to survey the entire region of 
the Deepwater Horizon well site, it may well be that there are many more 
seeps and BFRs than those shown in figure 20 of the NOAA report. 

What are the BFRs? 

If you look at the BFRs (orange lines in figure 20 of the NOAA report) and 
compare a detailed Google Earth map (well site as red marker) of the sea 
floor, you see 



that they follow Sounder Canyon which leads from the high seafloor of the 
Gulf of Mexico Continental Shelf down to the low deep seafloor of the Gulf, 
which is consistent with the statement of the NOAA report “... the fact 
that ... the BFR ... appears to follow the topography implies that what we 
may be seeing ... is a water-mass boundary ...”. 



Could the BFRs be Precursor  Events of a major Submarine Landslide? 

The book Landslides (ed. by Sassa, Fukuoka, Wang, and Wang, Springer 
2005) says: “... In the past, probably a series of ... landslides scraped a part 
of the mountain ridge of Machu Picchu slope along a shear band ... Inca 
people ... constructed a citadel on ... [t]he flat area ... formed ... on the 
mountain ridge ... When undercutting by river erosion reached the level of 
another shear band ... another series of ... landslides have proceeded along 
the shear band near or a little bit higher than the present river bed. ... The 
slope deformation affecting the citadel part ... is a precursor stage of 
landslides ... it can become ... a real landslide as a result of retrogressive 
development of landslides from the Urubamba River ...[undercutting erosion 
by the river has some similarity to rainfall erosion in the lower part of a 
slope, so]...   It was ... attempted ... to investigate the relationship between 
rainfall-induced displacement and ... slope failure ... lateral displacement 
may be good precursors ... minor displacement started around 2 500 s ... 

... some instability occurred at 3 480 s. ...”. It seems to me that small flows 
like those seen at 3480 seconds resemble the BFR flows so that the Gulf of 
Mexico Deepwater Horizon well site 

BFRs may indeed be precursors of major Submarine Landslides that 
look like the experiment at 7 860 seconds. 



Could Methane Release in the area of the Deepwater Horizon well site 
undermine the base of the Gulf of Mexico Continental Shelf and so 

cause a major Submarine Landslide and Tsunami?

The book Submarine Landslides and Tsunamis (ed. by Yalciner, Pelinovsky, 
Okal and Synolakis, Kluwer 2003) says: “... gas hydrates are metastrable, 
changes of pressure and temperature affect their stability. Destabilized gas 
hydrates beneath the seafloor lead to ... submarine slumps and slides ... One 
cubic meter of methane hydrate ...[can]... yield 164 m^3 of gas of 0.8 m^3 of 
water at standard temperature and pressure ... Stable methane hydrates are 
found at the conditions that exist near and just below the sea floor where 
water depth exceeds 300 to 500 meters. ... Hydrates can exist up to depths of 
about 3100 m below the sea floor. Below that level heat tends to keep the 
methane free in the form of gas. ... Hydrates ...[can]... form when faults 
permit natural gas (or other gases) to migrate from deeper inside the Earth’s 
crust ... Areas with hydrates appear to be less stable than other areas of the 
seafloor. ... Hydrates can cement loose sediments in the surface layer several 
hundred meters thick ...[but]... If the hydrate dissociates, the rock formation 
becomes unconsilidated and loses its strength ... there is a link between 
hydrates and the occurrence of landslides on the continental margin. ...



... Landslides may begin when hydrates at the base of the hydrate layer break 
down, so that the bottom of the hydrate deposits is no longer semi-cemented 
by is instead full of free methane. ... The result may be cascading slides, 
which could result in even further breakdown of hydrate and release of 
methane ... One of the largest pre-historical submarine landslides with the 
estimated volume of mass flow of 1,700 km^3 occurred ca. 7000 BC in the 
Northern Sea at the edge of the continental shelf of Norway (the Storegga 
slide). The resulted tsunami hit a large part of the Scottish coast with heights 
up to 6-8 meters. ...”. 

As to how a Gulf of Mexico tsunami might look, a study was done by 
Steven N. Ward and Simon Day entitled Cumbre Vieja Volcano - Potential 
collapse and tsunami at La Palma, Canary Islands, so I overlaid some of the 
images in the Ward and Day paper onto Google Earth images of the Gulf of 
Mexico (with wave heights and troughs in meters). 

15 minutes after landslide: 



One hour after landslide: 

Obviously the images have not taken into account detailed comparison of a Gulf 
Methane Hydrate shelf undersea landslide with a Canary Island volcano undersea 
landslide, etc., and you can argue about details of mathematical models used by 
Ward and Day and their applicability to the Gulf of Mexico, however,

IT IS CLEAR THAT
IF A GULF TSUNAMI OCCURS THE WARNING TIME WILL BE ON THE 

ORDER OF ONLY AN HOUR
and

THE MAGNITUDE OF THE TSUNAMI WILL PROBABLY BE ON THE 
ORDER OF TENS OF METERS

and
THE THREAT IS TO THE ENTIRE GULF COAST,

NOT ONLY USA TEXAS-LOUISIANA-MISSISSIPPI-ALABAMA-FLORIDA
BUT ALSO MEXICO AND CUBA.



Could the Submarine Landslide/Tsunami Destabilize 
Metastable Methane in the deep waters of the Gulf of Mexico? 

“... Scientists, including those working on ... the U. S. Geological Survey’s “flow 
team” ... estimate that methane makes up between 40 percent and 70 percent of 
what is spilling into the Gulf [ from the Deepwater Horizon well site ] ... In early 
June [ 2010 ] a research team led by Samantha Joyce of ... the University of 
Georgia investigated a 15-mile long plume drifting southwest from the leak site 
[ i.e., down into the deep water basin of the Gulf of Mexico ]. They ... found 
methane concentrations up to 10,000 times higher than normal ...” according to an 
18 June 2010 AP article by Matthew Brown and Ramit Plushnick-Masti. 

“... Texas A&M University oceanography professor John Kessler ... took 
measurements of both surface and deep water within a 5-mile ... radius of BP’s 
broken wellhead ... the crew ... found ... some ... methane ... concentrations that 
were 100,000 times higher than normal ...” according to a 22 June 2010 Reuters 
article by Julie Steenhuysen. 

“... The normal methane amount that escapes from a compromised will is about 5 
percent. ... John Kessler of Texas A&M ... has calculated that the ruptured well is 
spewing ... 40 percent methane. ... A huge ... rift ... on the ocean floor ... 
hemorrhaging oil and methane ... has been reported by the NOAA research ship, 
Thomas Jefferson. Before the ... government enforced news blackout ... scientists 
aboard the ship voiced their concerns that the widening rift may go down miles 
into the earth. ... It ...[is].. 10 miles away from the BP epicenter. Other, new 
fissures, have been spotted as far as 30 miles distant. ...” according to a 
helium.com web article by Terrence Aym. 

The 2007 History Channel TV program "Mega Disasters - Methane Explosion" 
interviewed Gregory Ryskin, author of “Methane-driven oceanic eruptions and 
mass extinctions (Geology, September 2003; v. 31; no. 9; p. 741-744). The 
following quoted material is of Ryskin from those sources [ I have modified 
calculations about methane explosion to more closely represent the case of the Gulf of Mexico ]:
"... In stagnant water masses ... such as deep-water masses isolated by 
topography .. the oxidation potential of the water column will be ... overwhelmed 
by ... the flux of methane bubbles from the seafloor ... it may take a million years 
for turbulent mixing to penetrate vertically ... accumulation of dissolved 
methane ... can accumulate to high concentrations ...



The solubility of methane in seawater ... is nearly proportional to pressure ... and ... 
increases as temperature drops ... 
when the concentration of the dissolved gas is only slightly below saturation 
throughout ... locally there is no tendency for the dissolved gas to exsolve (to form 
bubbles) ... Thus, the system is in a metastable state ... this state is not an 
equilibrium one, even locally ... the continuous supply of methane ... from the 
seafloor ensures that the concentration profile will remain nonuniform 
...
A very fast transition from this metastable state can be triggered by disturbances 
that displace fluid a finite distance in the vertical direction [ think of a submarine 
landslide ]... a parcel of fluid that is displace upward ... is ... subjected to lower 
hydrostatic pressure, to which corresponds a lower solubility value. As a result, the 
fluid is ... supersaturated, exsolution will begin ... volume ... increases due to the 
formation of bubbles .... The result is a violent eruption ... 

From the initial eruption site, hydrodynamic disturbances propagate in all 
directions ... triggering eruptions at other sites ... the eruption should spread 
quickly throughout the region ...  the erupting region “boils over”, 



ejecting a large amount of methane ... into the atmosphere and flooding large 
areas of land ... methane loaded with water droplets ... is ... heavier ... than air ... 
and thus spreads over the land, mixing with air in the process (and losing water as 
rain). The air-methane mixture is explosive at methane concentrations between 5% 
and 15%; as such mixtures ... are ignited by lightning, explosions and 
conflagrations destroy ... life ... and ... carry smoke and dust into the upper 
atmosphere, where they may remain for several years ... resulting ...[ in ]... 
darkness and ... cooling ... In detonation, the combustion zone is preceded by a 
shock wave, moving with velocity about 2 km / sec ; pressures of about 30 bar can 
be produced ... The likelihood of the ... detonation transition increases with the size 
of the gas cloud ...[ which ]... can be very large in the case of oceanic eruption 
... 
the Black Sea alone [ which is comparable in size to the eastern part of the deep 
water basin of the Gulf of Mexico into which methane is being released due to the 
Deepwater Horizon event ] (volume about 0.4 x 10^(-3) of the ocean total; 
maximum depth ... 2.2 km) could hold, at saturation, about 0.5 x 10^18 g ... of 
dissolved methane ... 
Combustion and explosion of 0.75 x 10^18 g of methane would liberate energy 
equivalent of 10^7 Mt of TNT, about 1,000 times greater than the world’s 
stockpile of nuclear weapons ... 



it is possible to estimate that the flood waters may reach a height of 100 meters in a 
large eruption ... I estimated that even in a reasonably small oceanic eruption this 



explosive mixture will be able to cover the whole surface of the earth with a layer 
of about 50 meters thick ...".  

Perhaps an indicator of the seriousness of the situation is the fact that, 
according to a 12 July 2010 Business Insider article by Gus Lubin: 

“... Scientist Denies He Ever Predicted BP Oil Spill Would Cause Extinction Of 
Mankind 

... Gregory Ryskin ... who Northwestern University says is out of his office until 
September ... gave ... the real story by email: 

‘I also want to emphasize that in my theory, methane hydrates (clathrates) do not 
play any role.’ ...”. 

However, 
in his 2003 Geology paper discussed above, Ryskin said 

“... For the present purposes, it is immaterial whether some part of this methane 
flux results from dissociation of methane hydrates. ... 
The consequence of a methane-driven oceanic eruption for marine and terrestrial 
life are likely to be catastrophic. 
...
The effect of a methane-driven eruption on climate could be drastic. ... 
global cooling could result ... if a large eruption produced a global cloud of smoke 
and dust particles in the upper atmosphere. Some versions of the nuclear-winter 
scenario predict cooling so strong that continental glaciation could be triggered. ... 
subsequent eruptions, with no smoke or dust coming from the ice-covered land, 
would be more likely to result in global warming due to the greenhouse effect, and 
could terminate the glaciation. ...” 

so it seems to me that Ryskin’s current statement is not only untrue, but is an 
indicator of the lengths to which USA/UK government/business is going to try to 
hide the terrible truth from the general population. 



Did the 15 July 2010 BP Cap Stop the Release of Oil/Methane ? 

A 28 July 2010 satellite image from rapidfire.sci.gsfc.nasa.gov/subsets/?
subset=AERONET_Stennis.2010209&altdates that I saw on the blog of Andrew 
Higgins showed oil as varying shades of Gray, lighter shades for more oil: 

Comparison with a similar 11 July 2010 satellite image from NASA 



shows that the Well Site was the Brightest Gray sea surface oil on 11 July 
but 
was relatively dark gray on 28 July after BP put a Cap on the Well Top on 15 July, 
so the Cap obviously blocks Oil/Methane from coming out of the Well itself.  

However, on 28 July there were Bright Gray areas Westerly of the Well Site in the 
area of possible cracks in the sea floor that may have been caused by the Well Site 
blowout, so it may be that 
Oil/Methane is still being released through sea floor cracks.

The marked decrease in sea surface oil East of Mobile Bay from 11 July to 28 July 
may have been due to systematic spraying of Corexit over the Gulf of Mexico 

 as in this Coast Guard image from Reuters. 

Unfortunately, not only is the Corexit highly toxic, it does not get rid of the Oil, 
rather, 

Corexit combines with the Oil and forms small droplets 
that go into an emulsion with the water below the surface of the sea,  

which raises the question: 



Sea Surface Oil: Only Small Part of Released Oil/Methane ?

Back on 20 May 2010, one month after the Well Site explosion and fire killed 11 
workers, a web article at uncnews.unc.edu described “... experiments ... conducted 
by Richard McLaughlin, Ph.D., and Roberto Camassa, Ph.D., fluid dynamics 
experts in the mathematics department at the University of North Carolina at 
Chapel Hill ... a green-colored alcohol/water mixture being released into the tanka 
green-colored alcohol/water mixture ... the tank contains salt water that's denser at 
the bottom than at the top (bottom 1.06 g/cc, top 1.015g/cc) ... being released ... at 
the ... rate ... about 0.8 gallons/minute ... into ... [a] tank contain[ing] salt water 
that's denser at the bottom than at the top (bottom 1.06 g/cc, top 1.015g/cc) ...

... the ... turbulent [alcohol] jet is trapped underwater in a horizontal plume when it 
reaches the level where the surrounding water density changes ...[ and very little 
gets to the top water surface ]... McLaughlin said ... "In videos of the actual oil leak 
in the Gulf, the turbulent oil jet looks quite similar to our alcohol jet." ... 
Camassa said ... "We estimated the flow rate [ at the BP Well Site ] to be about 
56,000 barrels per day, quite a bit higher than BP's estimate of 5,000 barrels per 
day, and closer to the estimate recently in the news of 70,000 barrels per day," ...”. 



What Can Be Done? 

Rob Kall said, in an OpEdNews.com article on 17 June 2010: "... from my contact 
inside BP: ... Size of reservoir – estimated by BP and its partner, Andarko to be 
between 2.5B and 10B bbl. ... the well casing is compromised (broken). ... The 
casing was undoubtedly broken apart by the natural gas 'explosion' at the bottom of 
the well, which was the result of methane coming out of solution (ie. the methane 
hydrates melting and expanding dramatically). ... If ... the explosion rupture[d] the 
casing for its entire length ... then a relief well will be unable to plug the hole. TEN 
relief wells would be unable to plug the hole. The consensus seems to be, among 
oil people ... that this is exactly the case. If that's so, then 

the well will run until Obama nukes it. 
That is the only thing that could close it. ...".

If, as seems likely from the Thomas Jefferson results, the Methane Release is not 
just at one hole at the Deepwater Horizon well site, but also through a lot of cracks 
(seeps) in the area, nuke demolition will take a coordinated effort of a number of 
nukes to seal all the cracks. 

Of course, closing it with nukes has a risk of setting off a Gulf continental shelf
edge undersea landslide and a consequent tsunami, 

but not closing it with nukes has the (much greater in my opinion) risk of 
depressurizing the massive methane hydrate deposits leading to methane explosion 
and even larger undersea landslides and tsunamis.

What is needed is 

A CAREFULLY COORDINATED SET OF NUKES - DONE BY REAL 
DEMOLITION EXPERTS IN THE MILITARY 

who know how to focus energy where it is needed (like bringing down a building 
without damaging adjoining buildings) and who are given

COMPLETE FREEDOM TO DO IT RIGHT.



How can the Navy Nuke the Sea Floor Cracks / Well Site ? 

The Seawolf Class USS Jimmy Carter(SSN23): 

 Displacement - 12,139 tons
 Length - 453 feet
 Hull Diameter - 40 feet 
 Draft - 35 feet
 
is capable of going to the Sea Floor Cracks / Well Site and delivering personnel 
and nukes for Sealing the Sea Floor, as this Popular Science image shows: 

As to the effects of tactical nuke detonation at depth, 



in 1958 the WAHOO test detonated a 10 kiloton nuke at 3,000 foot depth 

producing a luminous glow in the ocean from the nuke explosion 

subsequent to which there emerged an initial 900 foot plume of sea water



followed by a ball of erupting gas about 1750 feet or so high 

which spread out as sea-water/gas maybe a mile or two wide 

covering a test ship in the area with radioactive fallout



and hitting a nearby (within a couple of miles) island with a 12-foot wave

It seems clear to me that a 4-meter (12 foot) wave at a distance within 2 miles of 
the detonation is much better 
than Submarine Landslide / Methane Explosion Tsunamis on the order of tens of 
meters at distances of hundreds of miles, 
and 
I suspect that present-day tactical nukes are far cleaner with respect to radiation 
than was the 10-kiloton nuke used in the WAHOO test in 1958, 
so 

my opinion, balancing the risks, is that it is clear What Should Be Done: 

Use the USS Jimmy Carter to Save Lives 
by delivering a Carefully Coordinated set of Nukes 

to Seal the Sea Floor. 



In his book "The Deep Hot Biosphere" (Copernicus Books 2001) Thomas Gold 
had a couple of figures relevant to the Deepwater Horizon well site:

Gold's Fig. 4.3 clearly shows not only how "helium produced by radioactive decay" is associated with 
the methane in structures similar to the Gulf of Mexico BP blowout with deep underlying "METHANE 
DOMAIN".

Gold's Fig. 8.3 shows how upwelling fluids (such as BP blowout methane) can be a primary cause of 
earthquakes
which in turn can trigger secondary phenomena such as undersea landslides
thus causing large primary and even larger secondary tsunami.

In the text of his book, Gold discusses the New Madrid earthquake of the winter of 1811–1812, 
saying: "... conventional theory ... that earthquakes are of purely tectonic origin ... offers no 
good explanation ... for ... a powerful ... series of major and many minor quakes ... that 
struck ... New Madrid, along the west bank of the Mississippi River in the southeastern corner of 
Missouri
...
I think that upwelling fluids from deep in the earth, from regions of greater pressure than that 
exerted by the rock overburden weight, will have ... earthquake-related effects
...
What would happen if a burst of high-pressure gas from a depth of many kilometers, and therefore 
with a pressure of thousands of atmospheres, were suddenly released through fissures in the bedrock 
into a region beneath a relatively impervious layer of soil that is not brittle enough to develop 
fissures?
...
After the puff of fluid passes into the atmosphere, the pore spaces that had been created in transit 
may collapse; such a collapse offers a sound explanation fo rthe vertical displacements ofchunks of 
crust during earthquakes and for the volumetric changes in sea floor or continental shelf that would 
be needed to induce tsunamis ...".

Gold not only describes the circumstances of the Deepwater Horizon well site,
including deep methane below "layer ... not brittle" like the Gulf salt layer,
but
also clearly states the tsunami risk that I have been trying to illustrate in the images I sent to 
you recently
and
even further, explicitly associates such structure with the New Madrid earthquake (located about 500 
miles North of the BP blowout site, along the course of the Mississippi River).

A USGS web page describes the New Madrid earthquakes: "... the Mississippi River valley earthquakes 
of 1811–1812 rank as some of the largest in the United States since its settlement by Europeans.
The area of strong shaking associated with these shocks is two to three times larger than that of 
the 1964 Alaska earthquake
and 10 times larger than that of the 1906 San Francisco earthquake. ...".







WHERE DID THE SALT DOMES COME FROM ?

On an oceanexplorer.noaa.gov Ocean Explorer web page dated 23 September 2003, John Bratton of  the 
U.S. Geological Survey, Woods Hole, MA, said:
"... the formation of the Gulf of Mexico ... began ... over 100 million years ago ... during the 
Jurassic Period when the granite core of the North American tectonic plate began to separate from 
South America and Africa ... big valleys ... start to fill as salt deposits form, like those found in 
the Dead Sea in Israel and Jordan ... These deposits are called the Louann Salt in the area of the 
Gulf of Mexico. ...
As the big crack at the bottom of North America widened, the ocean filled the big valley permanently 
... sediment began washing into the widening hole from the Mississippi, and other rivers ... burying 
a width of more than 500 km of salt ...
Over millions of years, plumes of the light salt began to float up through the heavier sediment that 
covered it, like the colored liquid in a lava lamp. ...

... As the salt made it very close to the surface, sometimes having traveled through more than 10 km 
of rock and sediment, it pushed up the sea floor above it to form a mound or dome. ...".

HOW DID BP GET INVOLVED IN GULF OF MEXICO DEEP-SEA OIL ?

According to an aapg.org/explorer/ article by Kathy Shirley dated 3 March 2002:
"... BP did ... some comparative analysis of the shelf's producing region and the deepwater
... BP ... came to the conclusion that the deepwater could ultimately deliver at least 40 billion 
barrels of oil ...
A couple of new developments occurred simultaneously with BP's research:
Drilling contractors were developing a new generation of rigs that could drill in much deeper water 
depths. At that time the upper limit of the deepwater play was 5,000 feet and these new rigs could 
drill in 10,000 feet of water.
The new generation rigs could drill to 30,000 feet subsea. The subsea limit at that time had been 
around 20,000 feet ...
BP started looking at the possibility of deeper plays where the ... targets were subsalt ... larger, 
potentially simpler traps under the salt ... versus adjacent to salt. ...".

So, while other oil companies were looking along the sides of the salt domes (above the salt layer) 

WHAT ARE SALT DOMES ? 
 
Brian D. Hoyle and E. Julius Dasch wrote a waterencyclopedia.com article in which they said: 
"... Salt Domes.
... A salt dome is a geological structure where very deep deposits of relatively "plastic" salt 
flowed upward through the bedrock owing to the great pressure of this overlying rock and sediment. 
The salt may break through the rock and sediment layer, protruding with a dome-like shape, thus 
giving the structure its name.
Salt domes are a distinctive feature of the Gulf of Mexico, in particular the central region of the 
gulf ... The solution at the bottom 150 meters (492 feet) ... is not sea water but a highly 
concentrated brine with little or no free oxygen. ...".



BP was smart enough to look under the salt layer, but as the image above shows, the salt was 
deposited over "very old, hard rock", so the question arises:

HOW DID THE OIL GET UNDER THE SALT ?

According to a humanevents.com article by Jerome R. Corsi dated 21 March 2006:
"... Mexico’s richest oil field complex was created 65 million years ago, when the huge Chicxulub 
meteor impacted the Earth at the end of the Mesozoic Era.  Scientists now believe that the Chicxulub 
meteor impact was the catastrophe the killed the dinosaurs, as well as the cause for creating the 
Cantarell oil field ... The seismic shock of the meteor fractured the bedrock below the Gulf ...
Geologists have documented that the bedrock underlying the crater shows “melt rock veinlets pointing 
to large megablock structures as well as a long thermal and fluid transport” as part of the post-
impact history.
In other words, the bedrock at Cantarell did suffer sufficiently severe fracturing to open the 
bedrock to flows of liquids and gases from the deep earth below. ...".

Thomas Gold said, in his book "The Deep Hot Biosphere" (Copernicus Books 2001):
"... Earth's massive reserves of hydrocarbons ... were part of the primordial "soup" from which our 
planet was created ... to this day they exist in abundance deep within our planet and continue to 
upwell toward the surface. ... Methane hydrate ... covers very large areas of ocean floor ...
[there]... are sudden outbursts of gas from the ocean floor ... as in the eruption that caused a 
dvastating tsunami on the coast of Papua, New Guinea, in July 1998 ...".

So, oil and methane were originally BELOW the "very old, hard rock", and when the Chicxulub impact 
hit the Gulf of Mexico 65 million years ago, it fractured the "very old, hard rock" and allowed the 
oil and methane to come up to the surface and form pools under the salt layer.



The Gulf of Mexico has been the home of many beautiful ecosystems including but 
not limited to the cold methane-based life forms shown on the preceding page. 

How has the Deepwater Horizon Oil/Methane Release affected 
the Environment ? 

Alexander Higgins says in his blog ( http://blog.alexanderhiggins.com/ ):
“... July 12, 2010 ... 

Huge Area of the Gulf Has Been Turned into a Massive Dead 
Zone By The BP Gulf Oil Spill ...

... most animals that can swim away have left the area. Plankton in the zone
have died. The researchers measured low oxygen levels along the entire 40-mile 
stretch they sampled around Dauphin Island, Ala., from about 40 miles offshore to 
within a mile or two of the shoreline. The bottom layer of water was oxygen-
depleted at depths of about 30 feet close to shore to 100 feet further out, along the 



continental shelf ...  “It’s not little local pockets,” said Monty Graham of the 
Dauphin Island Sea Lab ... “It’s over a regional scale. It wouldn’t surprise me if 
there were a band of low oxygen over that entire area between the Mississippi 
River and Apalachicola, Florida.” ... Based on the description ... I [Alexander 
Higgins] marked off the confirmed dead zone on the map below in red. The area in 
purple is where Monty Graham ... says the current dead zone could possibly 
extend. ... 
University of Miami CSTARS, July 12, 2010 ... satellite images [show]...



... Oil ... up Florida’s east coast, as far north as Cape Canaveral & NASA ...[and 
is]... likely to hit the loop current ...

... and travel up the US East Coast through the Gulf Stream ...”. 

An 11 July 2010 satellite image from NASA

showed oil extending from the Mississippi River to Appalachicola, and far into the 
offshore Gulf of Mexico, according to an Athens Banner-Herald web page. 



Alexander Higgins in his blog ( http://blog.alexanderhiggins.com/ ) shows images 
of some of the consequences of the oil release:



A Daily Mail 2010/06/14 web image shows a Gulf beach breaking wave with oil: 
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EARTHQUAKES IN THE STABLE CONTINENTAL REGION 
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causes damage near its source. A magnitude 5.5 eastern U.S. earthquake usually can be felt as far as 500
km (300 mi) from where it occurred, and sometimes causes damage as far away as 40 km (25 mi).

FAULTS 
Earthquakes everywhere occur on faults within bedrock, usually miles deep. Most of the region's bedrock was formed as several
generations of mountains rose and were eroded down again over the last billion or so years.

At well-studied plate boundaries like the San Andreas fault system in California, often scientists can determine the name of the specific
fault that is responsible for an earthquake. In contrast, east of the Rocky Mountains this is rarely the case. All parts of this vast region
are far from the nearest plate boundaries, which, for the U.S., are to the east in the center of the Atlantic Ocean, to the south in the
Caribbean Sea, and to the west in California and offshore from Washington and Oregon. The region is laced with known faults but
numerous smaller or deeply buried faults remain undetected. Even most of the known faults are poorly located at earthquake depths.
Accordingly, few earthquakes east of the Rockies can be linked to named faults. It is difficult to determine if a known fault is still active
and could slip and cause an earthquake. In most areas east of the Rockies, the best guide to earthquake hazards is the earthquakes
themselves.
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Major Tectonic Boundaries: Subduction Zones -purple, Ridges -red and Transform Faults -green

State boundaries in blue; county boundaries in green.

 USGS National Seismic Hazard Mapping Project
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U.S. Geological Survey, National Earthquake Information Center 
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Earthquake Rattles Dauphin Island

by Rose Ann Haven

Published: Fri, February 18, 2011 - 10:41 pm CST

Last Updated: Sat, February 19, 2011 - 12:37 pm CST

3.5 Magnitude Quake Shakes Residents for 10 to 20 Seconds

DAUPHIN ISLAND, Alabama - "It was not much of the ground shaking. It was the walls of the building that were shaking", said Cameron Moore. Moore is

the Assistant Manager of the Isle of Dauphine Golf Club on Dauphin Island. What Moore thought was a sonic boom, was a 3.5 magnitude earthquake.

"I noticed the golf balls..the boxes of golf balls were shaking..and I was thinking..I knew I didn't slam the door that hard", said Moore. Dauphin Island

Mayor Jeff Collier felt the quake too from inside his home.

"All of a sudden, I noticed the mirror on my dresser was kind of moving around rather violently quite frankly, and I'm like golly something's happening

so..and by the time I figured out that something was going on it was over. I'd say the whole incident probably lasted at least 10 , 15, possibly 20

seconds", said Collier.

Collier, a life long resident of Dauphin Island has never felt anything like it in his 50 years.

Mayor Collier says he doesn't think residents should stay up all night worrying about the earthquake but he says obviously if it happened once, it can

happen again. 

Residents on Dauphin island wonder what caused it. Some speculate somehow it could be related to the oil spill.

others wonder, could this be the beginning of something more devastating.

"I think if anything it just reminds us that we live here on the coast, and mother nature has all kind of ways that we deal with. I guess this is just one other

thing we'll have to add to the list", says Collier.

There are no reported damages or injuries from the quake.
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Lovecraft's Enochian Watchers 
Frank Dodd (Tony) Smith, Jr. - 2012

The book 1 Enoch (Ethiopic Enoch) says:
"... two hundred ... angels ... the Watchers ... descended ... and bound themselves by mutual
curses ... And ... took wives ... and ... taught ... charms and spells ...
Then said ... the Great and Holy One ... "Go to Noah and ... reveal to him that ... 
a flood is about to come on the whole earth ..." ...
Then Enoch disappeared and no children of men knew where he was hidden ...".

H. P. Lovecraft, in his 1925-27 essay "Supernatural Horror in Literature", said:  
"... upon such things [as]... the earliest folklore ... like the Book of Enoch ... 
were based enduring systems and traditions whose echoes extend ... even to the present time ... 
operating toward the same end ... were ... the ... Raymond Lully type ...". 
In his 1931 story "At the Mountains of Madness", Lovecraft described 
"... monstrous barrel-shaped fossil ... reminds one of certain monsters of primal myth ... 
Six feet end to end, 3.5 feet central diameter ... 
Like a barrel with five bulging ridges in place of staves. ... 
At top of torso ... five-pointed ... apparent head about 2 feet point to point ... with ... tubes 
projecting from each point ... At end of each tube is ... an eye ... 
At bottom of torso rough ... counterparts of head arrangements exist ... To each point is 
attached ... a ... paddle, fin, or pseudo-foot ...".  

The barrel body described by Lovecraft closely corresponds to natural groupings  
of the most basic 3-dimensional polytope, the tetrahedron. 
5 tetrahedra form an approximate pentagonal dipyramid 

 and 3 pentagonal dipyramids form a 15-tetrahedra axis which can be filled 
with two sets of 10 tetrahedra to form a barrell body of 15+10+10 = 35 tetrahedra 



which is effectively 2 icosahedra (each with 20 tetrahedra) interpenetrating sharing 5 tetrahedra 
of the central axis pentagonal dipyramid. 

Lovecraft goes on to say in "At the Mountains of Madness":
"... Seven-foot ... wings ... spread out of furrows between ridges ... 
Around equator ... are five systems of ... arms or tentacles ... expansible to ... over 3 feet ... 
arms ... single stalks ... branch ... into five sub-stalks, each of which branches ... into five ... 
tentacles ...". 
If you view the barrel body from above and add two 5-dipyramids for Lovecraft's wings 
and one 5-dipyramid for Lovecraft's tentacles and 7 intermediate tetrahedra (but then abandon 
Lovecraft's idea of wings and tentacles being evenly spaced around the barrel body equator) 

               
you get a group of 35 + 10 + 5 + 7 = 57 tetrahedra with structure similar to gamma-brass 
which is 4 Interpenetrating Icosahedra with one Central Tetrahedron shared by all 4 
shown below from 4 points of view (central with one icosahedron on top 
and 3 others each showing a different core barrel-group of 35 tetrahedra



Since there are 4 icosahedra that you could see as being at the top of the 57-group,  
each with 3 related core barrel 35-groups, the 57-group can be seen as a superposition 
of 4x3 = 12 of the core-barrel 35-groups with the superposition restoring the symmetry 
of Lovecraft's even spacing around the barrel body equator. Compare the Schlafli Double-6: 

     

   
The symmetry group of the 27 line configuration is of order 72x6! = 51,840 
and is the Weyl Group of the Lie Agebra E6.
D2 = A1 x A1 = S3 x S3                                                       G2 = 14 = A2 + S6 
D3 =  15 with spinor 4+4 = A3 
D4 =  28 with spinor 8+8                                                      F4 = 28 + 8 + 16
D5 =  45 with spinor 16+16                                                  E6 = 78 = 45 + 32 + 1 
D6 =  66 with spinor 32+32                                                  E7 = 133 = 66 + 64 + 3 
D8 = 120 with spinor 128+128                                             E8 = 248 = 120 + 128                                                           

Cl(8) = 2^8 = 256 = 16x16
Cl(16) = C(8) x Cl(8)

Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)



"... the windowless solids with five dimensions ..."

The 240 Polytope with 240 vertices and 600+600 = 1200 cells contains four 57-groups. 
The 240 E8 root vectors form the Witting polytope of 8-dim close-packing corresponding to 240 
of the 248 generators of E8, with the other 8 forming a Cartan subalgebra of E8.
Then, if you look at the D8 root vectors of so(16) (nearest neighbors to the origin in a D8 lattice 
with a vertex at the origin) you see that there are 112 of them. They correspond to 112 of the 120 
generators of so(16), with the other 8 forming a Cartan subalgebra of so(16).



In their Springer book "Sphere Packings, Lattices, and Groups", Conway and Sloane say 
(slightly edited): "... The covering radius of Dn increases with n, and when n = 8 it is equal to the 
minimal distance between the lattice points. So when n = 8 [or greater] we can slide another copy 
of Dn in between the points of the original Dn ... [the union of the two Dn lattices] is a lattice 
packing if and only if n is even. ... When n = 8 ... the lattice being known as E8 ...".

Since the first D8 lattice has a vertex at the origin, 
the second D8 lattice should have a hole at the origin. 

Conway and Sloane also say in that book (slightly edited):
"... Zn is the n-dimensional cubic or integer lattice. ... Zn is self-dual. ...
Dn is obtained by coloring the points of Zn alternately red and white with a checkerboard 
coloring, and taking the red points. Dn is sometimes called the checkerboard lattice. ...".

A cubic Z8 lattice with a hole at the origin has 2^8 = 256 vertices (the vertices of an 8-dim cube) 
surrounding the origin hole, 
so the second D8 lattice, a checkerboard with half of the vertices of Z8, 
has 128 vertices surrounding the origin hole.

Therefore,
the first copy of D8 lattice provides 112 of the 240 E8 root vectors, 
and (along with the 8 Cartan generators) corresponds to 
the so(16) part of E8 that we understand as (so(8)+) + (so(8)) + ((v8+)x(v8))
and
the second copy of D8 lattice provides the other 240 - 112 = 128 root vectors of E8,
and therefore the 128+ half-spinor generators of E8. 

Since the 8-dim close-packing has 112 + 128 = 240 vertices 
that are nearest neighbors of the origin, 
there is no room for any of the mirror image 128- so(16) half-spinors to be in any E8 lattice.

The higher geometry of E8 and Cl(16) = Cl(8)xCl(8) 
and the Algebraic Quantum Field Theory (AQFT) of the completion of the union 
of all tensor products Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

is the transcendent structure feared by the 57-group Enochian Watchers of Lovecraft 

which Lovecraft describes as 

"... what lay back of those ... violet westward mountians ... of madness ...". 



In his 1925-27 essay, Lovecraft mentioned Ramon Llull who about 700 years ago 
described the basic structure of the 120 generators of the Cl(16) bivectors Spin(16) D8 

and the 128 Cl(16) +half-spinors of Spin(16) D8

Ramon Llull's 120 generators of the Cl(16) bivectors Spin(16) D8 
plus 128 Cl(16) +half-spinors of Spin(16) D8 

combine to form 248-dimensional E8 with 240 Root Vectors. 
2-dim and 3-dim slices through 8-dimensional E8 Root Vector lattices produce 

pentagonal-themed Aperiodic QuasiCrystal Tilings reminescent of Lovecraft's description 
of the cities "At the Mountains of Madness" built by the barrel-bodied Watchers: 

"... five-pointed or five-ridged arrangements of mad grotesqueness ...". 



To understand E8 lattice structure, consider this E8 lattice: 

!       ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
     (±1 ±ke ±e  ±k)/2              (±i  ±j  ±ie  ±je)/2
     (±1 ±je ±j  ±e)/2              (±ie ±ke ±k   ±i)/2
     (±1 ±e  ±ie ±i)/2              (±ke ±k  ±je  ±j)/2
 
     (±1 ±ie ±je ±ke)/2!         (±e  ±i  ±j  ±k)/2
     (±1 ±k  ±i  ±je)/2             (±j  ±ie ±ke ±e)/2
     (±1 ±i  ±ke ±j)/2              (±k  ±je ±e  ±ie)/2
     (±1 ±j  ±k  ±ie)/2             (±je ±e  ±i  ±ke)/2 

The 112 vertices
!       ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
     (±1 ±ke ±e  ±k)/2              (±i  ±j  ±ie  ±je)/2
     (±1 ±je ±j  ±e)/2              (±ie ±ke ±k   ±i)/2
     (±1 ±e  ±ie ±i)/2              (±ke ±k  ±je  ±j)/2
correspond to the first D8 that has the 112 root vectors of 120-dim so(16)  
(Note that the 4-component ones each of them has 2 componets with an e factor.)

and the 128 vertices

     (±1 ±ie ±je ±ke)/2!         (±e  ±i  ±j  ±k)/2
     (±1 ±k  ±i  ±je)/2             (±j  ±ie ±ke ±e)/2
     (±1 ±i  ±ke ±j)/2              (±k  ±je ±e  ±ie)/2
     (±1 ±j  ±k  ±ie)/2             (±je ±e  ±i  ±ke)/2 
correspond to the second D8 that has the 128 +half-spinors of so(16). 
Note that they are all 4-component and each of them has either 1 or 3 componets with an e factor.

There are 7 independent E8 lattices, 
all of which have the same general two D8 structure described above.
Taking all 7 E8 lattices together, there are 16 + 14x16 = 16 + 224 = 240 vertices that appear in 
the first type of D8 lattice representing so(16) with 224 of those vertices being 4-component
and
there are 7x8x16 = 896 that appear in the second type of D8 lattice representing half-spinors of 
so(16) with all 896 of those vertices being 4-component.
Since there are ( 8 choose 4 ) = 8x7x6x5 / 1x2x3x4 = 70 sets of 4 components and 2^4 = 16 sets 
of signs, there are 70 x 16 = 1,120 possible 4-component vertices. 
Since 1,120 = 224 + 896 the 7 E8 lattices taken together 
contain all possible 4-component vertices, 
and each of them contains all of the 16 1-component vertices.

None of the 7 E8 lattices contain any half-spinor vertices in common with any other E8 lattice.



Each of the 14x16 = 224 4-component so(16) vertices 
of the first D8 lattice appears in 3 of the E8 lattices:
2x16 = 32 appear in 1E8, 2E8, and 4E8
2x16 = 32 appear in 1E8, 3E8, and 7E8
2x16 = 32 appear in 1E8, 5E8, and 6E8
2x16 = 32 appear in 2E8, 3E8, and 5E8
2x16 = 32 appear in 2E8, 6E8, and 7E8
2x16 = 32 appear in 3E8, 4E8, and 6E8
2x16 = 32 appear in 4E8, 5E8, and 7E8

The unit vertices in the E8 lattices do not include any of the 256 E8 light cone vertices, of the 
form (±1±i±j±k±e±ie±je±ke)/2.

They appear in the next layer out from the origin, at radius sqrt 2, 
which layer contains in all 2160 vertices. 

 2160 = 112 + 256 + 1792 = 112 + (128+128) + 7(128+128)

the 112 = root vectors of D8

the (128+128) = 256 = 8-cube = two mirror image D8 half-spinors related by triality to the 112

the 7(128+128) = 7 copies of 8-cube for 7 independent E8 lattices, 
each 8-cube = two mirror image D8 half-spinors related by triality 
to the 112 and thus to the (128+128) and thus to each other.

 



248 E8 = 120 Cl(16) bivector + 128 Cl(16) half-spinor 
Cl(16) = C(8) x Cl(8)

Cl(8) = 2^8 = 256 = 16x16
Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)



From Boskop Enoch to the Radhanites
Frank Dodd (Tony) Smith, Jr. - 2012-2016

Nicholas Wade, in a 7 December 1999 article in the New York Times, said: 
"... Dr. Richard G. Klein of Stanford University and others believe that 

some major genetically based neurological change, 
like the development of language, occurred about 50,000 years ago. 

... A ... genetic survey... drawing on DNA data from 50 ethnic groups around the world, 
concludes that the ancestral population from which the first emigrants came may have numbered 
as few as 2,000 people. ... Another new genetic study, by Dr. Marcus Feldman of Stanford 
University and others ... looked at segments of the Y chromosome ... they concluded that the 
most recent common ancestor of all these Y's was carried by a man who lived only 40,000 years 
or so ago. ... The 40,000-year date, which has a large range of uncertainty, is much more recent 
than others, in part because the earlier estimates were forced to assume, quite unrealistically, that 
the size of the human population remained constant throughout prehistory. Dr. Feldman assumed 
an exponentially expanding population, which yields a more recent date of origin....".
 
About 36,000 years ago the Geminga shock wave hit Earth; 
the Late Wisconsin Glaciation of Earth began; and, 
according to the Human History Chronology of Manetho (Egyptian historian ca. 343 BC):

about 36,525 years ago - Gods on Earth began to rule Earth, 
ruling until 

about 22,625 years ago - Demigods and Spirits of the Dead (followers of Horus) 
succeeded them, ruling until

about 11,600 years ago - Mortal Humans began to rule Earth, 
ruling up to the present day.

The time that the Earth was ruled by Gods, Demigods and Spirits of the Dead, 
about 36,525 - 11,600 = 24,925 years, is roughly the time of one Earth precession period, 
which is also roughly the travel time of a light beam from the center of our Galaxy to our Sun.
  



Who were the Gods - Demigods who ruled Earth during the 24,925 years 
from 36,525 years ago to the beginning of the Holocence about 11,600 years ago ?
 
Gary Lynch and Richard Granger, in their book Big Brain (Macmillan 2008), said: 
the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 10,000 years ago ...
they were about our size ... but their brains were far larger than our own. ...".

(image is from a 29 April 2008 ebcak.com post by adminebcak)

Richard Poe, in his book "Black Spark, White Fire" (Prima 1997), 
quoted Diodorus of Sicily as saying:
"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the 
Ethiopians, Osiris having been the leader of the colony ... Osiris ... gathered together a great 
army, with the intention of visiting all the inhabited earth and teaching the race of men how to 
cultivate ... for he supposed that if he made men give up their savagery and adopt a gentle 
manner of life he would receive immortal honors. ...".

Greek Hermes and Arabic Idris and Sufi Khidr = Khizar (compare Khazar), 
and the teaching aspects of the IFA Orisha Ogun and Egyptian Thoth and Osiris, 
have been identified with Enoch. 

1 Enoch (Ethiopic Enoch) Chapters 1, 28, 33, 41, 43, 44, 65:
"... Enoch ... saw the vision of the Holy One in heaven ... and understood ... 
Enoch ... saw a wilderness ... full of trees and plants. And water ... 
and  ... large beasts ... and birds ... and ... the stars of heaven ... 
Enoch ... saw all the secrets of the heavens ... the secrets of the lightning and of the thunder 
... of the winds ... of the clouds and dew ... the sun and moon ... the stars ... 
some of the stars arise and become lightning ...
how silver is produced from the dust of the earth, and how soft metal originates in the earth ...".  



How could the mind of Boskop Enoch have comprehended the Secrets of Heaven ?

Endogenous DMT enhanced perception might have given Enoch/Boskops mental/spiritual 
abilities described by Terence McKenna in his May 1993 OMNI magazine interview: 
"... MCKENNA: ... From 75,000 to about 15,000 years ago, 
there was a kind of human paradise on Earth. ... 

Nobody went more than three or four weeks before they were redissolved into pure feeling and 
boundary dissolution. ... DMT drops you into a place where the stress is on a transcending 
language. ... You burst into a space. ... 

The world is not a single, one-dimensional, forward-moving, causal, connected thing, 
but some kind of interdimensional nexus. ... entities are there ... They are teaching something. 

Theirs is a higher dimensional language that condenses as a visible syntax. ... 
they ... offer you something ... so beautiful, so intricately wrought, so something else that cannot 
be said in English, that just gazing on this thing, you realize such an object is impossible. ... 
The object generates other objects, and it's all happening in a scene of wild merriment and 
confusion. ... [compare El Aleph, written in 1945 by Jorge Luis Borges] 

Something in an unseen dimension is acting as an attractor for our forward movement in 
understanding. ... It's a point in the future that affects us in the present. ... 

Our model that everything is pushed by the past into the future, 
by the necessity of causality, is wrong. 

There are actual attractors ahead of us in time -- like the gravitational field of a planet. 
Once you fall under an attractor's influence, your trajectory is diverted. ... 

I think [that the attractor has a kind of intelligence]...".



Around 11,600 years ago, about when the Vela X supernova was seen in Earth, a very sudden (50 
years or so) warming event ended the Ice Age and marked the start of the Holocene Age of warm 
climate and glacial retreat, and rising sea levels flooded much productive land creating shortages 
of food and consequently competition for available food, and what Terence McKenna called 
"tooth-and-claw dominance". As Gary Lynch and Richard Granger said in their 28 December 
2009 Discover Magazine article: "... human history has often been a history of savagery. ... 
Perhaps the preternaturally civilized Boskops had no chance against our barbarous ancestors ...".

Not only might the "preternaturally civilized" Boskops have been at a physical disadvantage in 
fighting smaller-brain humans, but the social organizations useful in forming successful armies 
to seize resources might tend to create evolutionary pressure in favor of humans with less 
creativity and more blind-faith obedience to authority. Further, as John Hawks said on his weblog 
on 30 March 2008, "... brains are [energetically] expensive ... brains take a long time to mature ... 
brains require high protein and fat consumption ... there has been a reduction in the average brain 
size in South Africa during the last 10,000 years, and there have been parallel reductions in 
Europe and China -- pretty much everywhere we have decent samples of skeletons, it looks like 
brains have been shrinking ...".

All this is consistent with the Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) 
of what happened after about 11,600 years ago, 
into the Bronze and Iron Ages and on through the present Industrial Age: 
"... prior to the beginning of Kali-yuga ... 
all living beings were on a higher average level than they are at present, a
nd advanced beings such as demigods and great sages regularly visited the earth. ... 
Once the Kali-yuga began, 
demigods and higher beings greatly curtailed communications with people on the earth, 
and the general sensory level of human beings also declined. ... 
due to the lack of feedback from higher sources 
and the natural cheating propensity of human beings, 
the traditions ... became more and more garbled ... 
the present stage of civilization was reached, 
in which old traditions are widely viewed as useless mythology, 
and people seek knowledge entirely through the use of their current, limited senses.".

It is also consistent with 1 Enoch (Ethiopic Enoch) Chapters 106, 107, 100:
"... after that (flood) there shall be more unrighteousness ... 
generation after generation shall transgress, 
until a generation of righteousness arises ... 
wise men will seek the truth and ... will understand ... 
and transgression is destroyed ... and all manner of good comes on ... the earth ...".



What were the unrighteous transgressions ? 

Note - the English term "giants" in books of Enoch and in the Torah is a mistranslation 
of the Hebrew word "Nephilim" which, in my opinion, should be translated 
as "those who kill and ruin", or, for a short equivalent singular term, "Army"
(compare USA Marines whose goal is to kill people and break things),
so I will use the term "Army" in Enochian quotations herein. 
Also, the "size" of Nephilim = Army means the numbers/firepower of the Army, 
not the physical size of the individual soldiers, and I will modify quotations accordingly 
as may be necessary or convenient for clear understanding. 

 1 Enoch (Ethiopic Enoch) Chapters 6, 7, 10, 12:
"... two hundred ... angels ... the Watchers ... descended ... and bound themselves by mutual 
curses ... And ... took wives ... and ... taught ... charms and spells ... 
And the women ... bare large Armies ... 
The Armies consumed all the work and toil of men ... when the men could no longer sustain 
them, the Armies turned against them and devoured mankind ... 
And they began to sin against birds, and beasts, and reptiles, and fish ... and one another... 
Then the earth laid accusation against the lawless ones. ... 
Then said ... the Great and Holy One ... "Go to Noah and tell him in my name 
"Hide yourself!" and reveal to him the end that is approaching: 
that ... a flood is about to come on the whole earth ..."  ... 
Then Enoch disappeared and no children of men knew where he was hidden ...".

3 Enoch (Hebrew Book of Enoch) Chapters 4, 6, 10, 15, 17, 19, 21, 33: 
"... Metatron ... said ... I am Enoch ... When the generation of the of the flood sinned 
and twisted and contorted in their deeds, saying unto God: 
"Department from us! We do not want the knowledge of your ways," 
... then the Holy One ... removed me from their midst ... 
he lifted me up to heavens together with the Shekina ... 
and the announcement went forth ... "This is Metatron ... 
Metatron['s] ... flesh was changed into flames ... muscles into flaming fire ... 
bones into coals of juniper wood ... light of ... eye-lids into hot flames ... 
all ... limbs into wings of burning fire ... body into flowing fire ... 
the Holy One ... caused 72 wings to grow on ... Metatron ... and attached to Metatron 365 eyes ... 
the Holy One ... took ... Metatron ... to attend the Throne of Glory and the Wheels ... of the 
Merkaba ... and the service of Shekina ...  
the wheels of Merkaba ... are ... Eight, two in each direction ...
the feet of the ... Four Chayoth ... are resting on the wheels ... 
Each Chaya ... has four faces ...  The size of the faces is 248 faces ... 
Each one has four wings ... the size of the wings is 365 wings ...
seven ... princes ... are assigned over the seven heavens ... 
each one of them is accompanied by 496 thousand groups of ten-thousand ... angels ... 

http://www.valdostamuseum.org/hamsmith/LovecraftEnoch.pdf


Metatron ... said ... At the time that the Holy One ... is sitting on the Throne of Judgment ...
The Holy Chayoth carry the Throne of Glory ... 
And underneath the feet of the Chayoth there are seven rivers of fire running and flowing. 
And the distance across is 365 thousand parasangs 
and its depth is 248 thousand times ten-thousand parasangs. ... 
And each river turns around in a bow in the four directions of Araboth ... of Raquia ...
and from there it falls down to Maon ... to Zebul ... to Shechaqim ... to Raquia ... to Shamayim ... 
from Shamayim it flows on the head of the wicked who are in Gehenna ...". 

7 = Imaginary Octonions = Number of E8 Lattices
72 = root vectors of 78-dimensional E6 Lie algebra 

78 = Tarot cards
365 = central number of 9x9x9 Magic Cube and 27x27 Magic Square 

          (compare days/year and degrees/circle and 27-dim Jordan algebra J3(O)) 
8 = 4+4 = dimension of Kaluza-Klein spacetime 

248 = dimension of E8 Lie algebra = dimension of SL(8)xH92 Quantum Algebra 
          (each of which is contained in Clifford Algebra Cl(8))

          (SL(8)xH92 = contraction of E8)
496 = 248 + 248 = E8 + SL(8)xH92 contained in Clifford Algebra Cl(16) = Cl(8)xCl(8)

(4 Chaya x 4 faces) x (4 Chaya x 4 wings) = 16x16 = 256-dim Cl(8) and IFA

E8 has 240 root vectors (Fermionic from D8 half-spinor; Bosonic from D8 adjoint):
Fermionic Anticommutators: 64 = 8x8 particle components; 64 = 8x8 antiparticle components; 
Bosonic Commutators: 64 spacetime (8 position x 8 momentum); 24 + 24 of two D4 

E6 has 72 root vectors (Fermionic from D5 spinor; Bosonic from D5 adjoint): 
Fermionic Anticommutators: 16 = 8x2 particles (complex); 16 = 8x2 antiparticles (8 complex); 
Bosonic Commutators: 16 = 8x2 spacetime (8 complex position); 24 of one D4 

E8 - E6 has 48 = 8x6 particle components; 48 = 8x6 antiparticle components (Fermionic); 
48 = 8x6 spacetime; 24 of anbother D4 (Bosonic) 
for a total of 24x7 = 168 root vectors. 
168 =  2^3 x 3 x 7 is the order of PSL(2,7) = SL(3,2) which is a simple group of Lie type 
and can be thought of as the group of linear fractional transformations of the vertices of 
a heptagon or the 7 imaginary Octonions or the 7 independent E8 lattices. 

The book The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy 
(MSRI Publications -- Volume 35, Cambridge University Press, Cambridge, 1999) describes the 
roots of the Klein Quartic Equation

x ^3 y + y^3 z + z^3 x = 0
which has the symmetry group PSL(2,7). 

To represent the roots, Felix Klein constructed the Klein Configuration:



Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
Cl(16) = C(8) x Cl(8)

Cl(8) = 2^8 = 256 = 16x16

E8 = 248 = 120 + 128                                                           B5 =  55 with spinor 32
D8 = 120 with spinor 128+128                                             D5 =  45 with spinor 16+16
E7 = 66 + 64 + 3                                                                   F4 = 36 + 16
B7 = 105 with spinor 128                                                     B4 =  36 with spinor 16
D7 =  91 with spinor 64+64                                                  D4 =  28 with spinor 8+8
E6 = 78 = 45 + 32 + 1                                                           B3 =  21 with spinor 8
B6 =  78 with spinor 64                                                         D3 =  15 with spinor 4+4 = A3
D6 =  66 with spinor 32+32                                                   G2 = 14 = A2 + S6

 As Terence McKenna said in his May 1993 OMNI magazine interview: 
"... For 10,000 years ... we've pursued an agenda of beasts and demons ... 
If history goes off endlessly into the future, 
it will be about scarcity, preservation of privilege, forced control of populations, 
the ever-more-sophisticated use of ideology to enchain and delude people. 
We are at the breakpoint.
It's like when a woman comes to term ... 
if the child is not severed from the mother and launched into its own separate existence, 
toxemia will set in and create a huge medical crisis.
The mushrooms said clearly, 
"When a species prepares to depart for the stars, the planet will be shaken to its core."
All evolution has pushed for this moment, and there is no going back. 
What lies ahead is a dimension of such freedom and transcendence, 
that once in place, the idea of returning to the womb will be preposterous.
We will ... expand infinitely into pleasure, caring, attention, and connectedness. ...".
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50,000 years ago - Africa Emigration/Trade to Japan and Tibet

36,000 to 12,000 years ago - Boskop/Enoch emerged, 
built Giza Pyramids, went away

12,000 years ago - 
1 Enoch (Ethiopic Enoch) Chapter 21 v. 2-3: 

"... I saw neither a heaven above nor a firmly founded earth, 
but a place chaotic and horrible ... seven stars of heaven 

bound together in it, like great mountaions and burning with fire ...".
Comet Encke (parent of the Taurid meteors) may have been 

about the size of  Comets Hale-Bopp and Sarabat (about 100 km). 
Its initial breakup may may been about 12,000 years ago,

roughly coincident with the Vela X Supernova and the end of the Ice Age. 
Observers on Earth see the Taurids as appearing to come from a radiant point 

in Taurus near the seven stars bound together in the Pleiades.  
- Noah (normal descendant of Enoch) and the Flood



12,000 years ago - Flood takes Noah to Africa
Nile takes Moses from Abraham to Giza

Moses from Giza to Sinai
Solomon builds Temple
Temple lost to Babylon  

After Babylon:
Return to Temple or  Expand to Radhanite/Khazar

After Hitler: 
Return to Temple or Expand to New York







EDEN

http://www.valdostamuseum.org/hamsmith/EdenU.pdf




Pleistocene, when lava flows from Nemrut volcano blocked westward outflow ... Nemrut Dagi is close to the
western shore of the lake,

and another dormant stratovolcano, Suphan Dagi dominates the northern side of the lake. ...

the highest lake levels (72 metres (240 ft) above the current height) had been during the last ice age, about
18,000 years ago.

About 9,500 years ago there was a dramatic drop to more than 300 metres (980 ft) below the present level.

This was followed by an equally dramatic rise around 6,500 years ago. ...". (text from Wikipedia on Lake
Van, image from google earth)

 

 

 

The mitochondrial mtDNA Markers of this map (from the National Geographic Genographic program)

 "... Lake Van is one of the world's largest endorheic lakes (having no outlet). The original outlet from the
basin was blocked by an ancient volcanic eruption. ... The lake's outlet was blocked at some time during the



 

show that migration out of the Urartian Eden of Genesis near Lake Van took place around 50 kyr to 30 kyr
ago, somewhat before the highest lake levels of Lake Van (about 18 kyr ago), and so possibly related to
volcanic activity of Nemrut Dagi.

From this point of view, the Eden of Genesis would have been a later center of civilization than the original
Human Origin site of Mitochondrial Eve, which would have been in the African Nile Valley over 100 kyr
ago.

According to Genographic materials: ".. modern Homo sapiens evolved 200,000 years ago in the highlands
of East Africa. Geneticists agree, tracing the mitochondrial DNA of everyone alive today back to the
ancestral female who lived in the region roughly 150,000 years ago. ... an early ... mtDNA ... lineage ... L3 ...
stem[s] from the "Eve" rootstock, probably appearing in northeast Africa around 70,000 years ago ... it
branched ...

M ... points toward Australia but gave rise along the way to lineages ( C, D, Z ) ... found in
Central Asia and Siberia ...

N ... reflect[s] movement up through the Middle East into Eurasia, where subsequent lineages (
X, A, B, and R among them ) branch north toward the Arctic [ A, X, a branch of B ], west
toward Europe [ R ], and east toward central China [ F and a branch of B ] ...



"Eve" is mirrored by an "Adam" who dwelt on those same savannas about 60,000 years ago ...

Early mutations ( M91, M60 ) on the Y chromosome rootstock bequeathed by "Adam" are found in modern
African males ...

Soon thereafter, another mutation( M168 ) arose in ... northeast Africa - and the lineages he fathered
colonized the rest of the world ...

YAP ... reflect[ed] subsequent movements in Africa [ M96, M2 ] , the Mediterranean [ M96,
M35 ], and East Asia [ M174 ], but its incidence is rare today in most non-African populations
...

M130, [f]ound principally in Southeast Asian and Australian Aboriginal males ... reflects what
may be the earliest substantial migration out of Africa, occurring more than 50,000 years ago.
Sea levels were lower then, and these beachcombing humans probably followed the long sandy
coasts of Arabia, India, and Southeast Asia ...

M89 ... indicates a migration that left northeast Africa and enetered the Middle East about
45,000 years ago. Crossing the margins of Arabia, M89 gave rise to further lineages,

including M9, which marks a turn east toward the game-rich Eurasian grasslands.
... When they encountered the great mountain ranges of the Hindu Kush, the
Pamirs, and the Tien Shan, these tribes then dispersed in different directions, each
... traced by its own genetic marker ...

M175 ... skirted the mountains and desert to arrive in China ...

M20 ... crossed the high passes into India ...

M45 ... turned to the north toward the broad rolling steppes of Central
Asia ...[and]... eventually gave rise to most of the peoples of Western
Europe, Siberia, and the Americas ...

The true European ancestors were the tall, lithe new-
comers bearing the genetic marker M173 on their Y
choromosomes, who arrived after generations spent on the
Central Asian steppes ...".

 

 

My personal DNA migration track can be tracked three ways:

 

Maternal mtDNA - purely female ancestor line - according to Genographic materials
and results of November 2009: "... [ My U5 haplogroup mtDNA path L1 - L2 - L3 - N
- R - U5 started around 150,000 to 170,000 years ago in the Abyssinian Highlands and
Rift Valley near the Lake Tana origin of the Blue Nile, then west to the Congo, then
northeast across the Nile River and the Red Sea to Eden, then, around 50,000 years
ago north along the Pishon = Aras + Volga to Finland and Scandinavia. ] ...



...

  



 ... Homo sapiens evolved in Africa around 200,000 years ago, and the first hominids characterized by their
unique bipedal stature appeared nearly two million years before that. ... about 150,000 to 170,000 years ago,
a woman was born from whom we are all descended. ... Eventually, for any number of reasons, all of the
other lineages of people went extinct, and "Mitochondrial Eve" as we call her, was the only female who had
descendants that are now living in the present day. ...

The L Haplogroups: The Deepest Branches ... L1 ... likely originated in East Africa and then spread
throughout the rest of the continent. ...

Haplogroup L2: West Africa ... L2 individuals are most predominant in West Africa ...

Haplogroup L3: Out of Africa ... around 80,000 years ago began haplogroup L3. ... L3 is important for its
movements north. ... they are the first modern humans to have left Africa, representing the deepest branches
of the tree found outside of that continent. ... Around 50,000 years ago the ice sheets of northern Europe
began to melt, introducing a period of warmer temperatures and moister climate in Africa. Parts of the
inhospitable Sahara briefly became habitable. ... Your nomadic ancestors followed the good weather and
plentiful game northward ...

Haplogroup N: The Incubation Period [ in Eden ] ... The second great wave, also of L3 individuals,
moved north rather than east and left the African continent across the Sinai Peninsula ...

Haplogroup R: Spreading Out [ along the Pishon = Aras + Volga ] ... Some moved south [ along the
Gihon = Ceyhan + Nile ], migrating back into northern Africa. Others went west [ along the Tigris and
Euphrates ] across Anatolia (present-day Turkey) and north [ along the Pishon = Aras + Volga ] across the
Caucasus Mountains of Georgia and southern Russia ...

Haplogroup U5: [ Finland ] ... the most recent common ancestor for all U5 individuals ... broke off from
the rest of the group and headed north into Scandinavia. ... U5 is ... estimated to be around 50,000 years old.
U5 is quite restricted in its variation to Scandinavia, and particularly to Finland. ...".

Paternal Y chromosome - purely male ancestor line - according to Genographic
materials and results of November 2009: "... [ My E3b1 haplogroup Y-chromosome
path M168 - YAP - M96 - M35 started about 60,000 years ago in the Abyssinian
Highlands and Rift Valley near the Lake Tana origin of the Blue Nile, then up the
Nile Valley to the Giza site of the Great Pyramid, and then across the Mediterranean
to the Aegean - Adriatic area around 20,000 years ago. ] ...
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... Type Y-Chromosome Haplogroup E3b1(M35)

Your STRs

DYS393: 13
DYS439: 12
DYS388: 12
DYS385a: 15
DYS19: 13
DYS389-1: 13
DYS390: 24
DYS385b: 19
DYS391: 10
DYS389-2: 17
DYS426: 11
DYS392: 11

... Above are results from the laboratory analysis of your Y-chromosome. Your DNA was analyzed for Short
Tandem Repeats (STRs), which are repeating segments of your genome that have a high mutation rate. The
location on the Y chromosome of each of these markers is depicted in the image, with the number of repeats



for each of your STRs presented to the right of the marker. For example, DYS19 is a repeat of TAGA, so if
your DNA repeated that sequence 12 times at that location, it would appear: DYS19 12. Studying the
combination of these STR lengths in your Y Chromosome allows researchers to place you in a haplogroup,
which reveals the complex migratory journeys of your ancestors. ...

Your Y-chromosome results identify you as a member of haplogroup E3b1.

The genetic markers that define your ancestral history reach back roughly 60,000 years to the first common
marker of all non-African men, M168, and follow your lineage to present day, ending with M35, the
defining marker of haplogroup E3b1. Some in this lineage also carry the markers M215 (E3b), M35 (E3b1),
M78 (E3b1a), M81 (E3b1b), M183 (E3b1b2), M123 (E3b1c), and M34 (E3b1c1).

If you look at the map highlighting your ancestors' route, you will see that members of haplogroup E3b1
carry the following Y-chromosome markers:

M168 > YAP > M96 > M35

Today, the E3b1 line of descent is most heavily represented in Mediterranean populations. Approximately
10 percent of the men in Spain belong to this haplogroup, as do 12 percent of the men in northern Italy, and
13 percent of the men in central and southern Italy. Roughly 20 percent of the men in Sicily belong to this
group. In the Balkans and Greece, between 20 to 30 percent of the men belong to E3b1, as do nearly 75
percent of the men in North Africa. The haplogroup is rarely found in India or East Asia. Around 10 percent
of all European men trace their descent to this line. For example, in Ireland, 3 to 4 percent of the men
belong; in England, 4 to 5 percent; Hungary, 7 percent; and Poland, 8 to 9 percent. Nearly 25 percent of
Jewish men belong to this haplogroup. ...

M168: Your Earliest Ancestor ... arose ... in northeast Africa ... and the lineages he fathered colonized
the rest of the world ..

Time of Emergence: Roughly 50,000 years ago
Place of Origin: Africa
Climate: Temporary retreat of Ice Age; Africa moves from drought to warmer temperatures and
moister conditions
Estimated Number of Homo sapiens: Approximately 10,000
Tools and Skills: Stone tools; earliest evidence of art and advanced conceptual skills

Skeletal and archaeological evidence suggest that anatomically modern humans evolved in Africa around
200,000 years ago, and began moving out of Africa to colonize the rest of the world around 60,000 years
ago. The man who gave rise to the first genetic marker in your lineage probably lived in northeast Africa in
the region of the Rift Valley, perhaps in present-day Ethiopia, Kenya, or Tanzania, some 31,000 to 79,000
years ago. Scientists put the most likely date for when he lived at around 50,000 years ago. His descendants
became the only lineage to survive outside of Africa ... It is likely that a fluctuation in climate may have
provided the impetus for your ancestors' exodus out of Africa. The African ice age was characterized by
drought rather than by cold. It was around 50,000 years ago that the ice sheets of northern Europe began to
melt, introducing a period of warmer temperatures and moister climate in Africa. Parts of the inhospitable
Sahara briefly became habitable. As the drought-ridden desert changed to a savanna, the animals hunted by
your ancestors expanded their range and began moving through the newly emerging green corridor of
grasslands. Your nomadic ancestors followed the good weather and the animals they hunted, although the
exact route they followed remains to be determined. ... around this same time there was a great leap forward
in modern humans' intellectual capacity. ...

YAP: An Ancient Mutation ... gave rise to further markers ( M96, M174 ) apparently reflecting
subsequent movements in Africa, the Mediterranean , and East Asia, but its incidence is rare today in
most non-African populations ...

Time of Emergence: Roughly 50,000 years ago



Place of Origin: Africa
Climate: Temporary retreat of Ice Age; Africa moves from drought to warmer temperatures and
moister conditions
Estimated Number of Homo sapiens: Approximately 10,000
Tools/Skills: Stone tools; earliest evidence of art and advanced conceptual skills

Sub-Saharan populations living today are characterized by one of three distinct Y-chromosome branches on
the human tree. Your paternal lineage E3a falls under one of these ancient branches and is referred to by
geneticists as YAP. YAP occurred around northeast Africa and is the most common of the three ancient
genetic branches found in sub-Saharan Africa. It is characterized by a mutational event known as an Alu
insertion, a 300-nucleotide fragment of DNA which, on rare occasion, gets inserted into different parts of
the human genome during cell replication. A man living around 50,000 years ago, your distant ancestor,
acquired this fragment on his Y-chromosome and passed it on to his descendants. Over time this lineage
split into two distinct groups.

One is found primarily in Africa and the Mediterranean, is defined by marker M96 and is called haplogroup
E.

The other group, haplogroup D, is found in Asia and defined by the M174 mutation. ...

M96: Moving Out of Africa ...[to]... the Mediterranean ...

Time of Emergence: 30,000 to 40,000 years ago
Place of Origin: Africa
Climate: Dry Ice Age
Estimated Number of Homo sapiens: Tens of thousands
Tools/Skills: Upper Paleolithic

The next man in your ancestral lineage was born around 30,000 to 40,000 years ago in northeast Africa and
gave rise to marker M96 ... an ancient African lineage that chose to move north ... Beginning about 40,000
years ago, the climate shifted once again and became colder and more arid. Drought hit Africa and the
grasslands reverted to desert; for the next 20,000 years, the Saharan Gateway was effectively closed. ...

M35: Neolithic Farmers ...

Time of Emergence: 20,000 years ago
Place of Origin: Middle East
Climate: Ice Age
Estimated Number of Homo sapiens: Hundreds of thousands
Tools/Skills: Upper Paleolithic-Neolithic

The final common ancestor in your haplogroup, the man who gave rise to marker M35, was born around
20,000 years ago in the Middle East. His descendants were among the first farmers and helped spread
agriculture from the Middle East into the Mediterranean region. At the end of the last ice age around 10,000
years ago, the climate changed once again and became more conducive to plant production. This probably
helped spur the Neolithic Revolution, the point at which the human way of living changed from nomadic
hunter-gatherers to settled agriculturists. The early farming successes in the Fertile Crescent of the Middle
East beginning around 8,000 years ago spawned population booms and encouraged migration throughout
much of the Mediterranean world. Control over their food supply marks a major turning point for the human
species. Rather than small clans of 30 to 50 people who were highly mobile and informally organized,
agriculture brought the first trappings of civilization. Occupying a single territory required more complex
social organization, moving from the kinship ties of a small tribe to the more elaborate relations of a larger
community. It spurred trade, writing, calendars, and pioneered the rise of modern sedentary communities
and cities. These ancient farmers, your ancestors, helped bring the Neolithic Revolution into the
Mediterranean. ...".



Page 1 of 8file:///Users/Tony/Desktop/May2010Urartu/UrartuREVonly.html

 

My cousin Fred Smith, who shares my paternal Y-DNA, said "... the YHRD database that plots the
frequency of Y-DNA results per population and geographically (actually maps it) ...[gives]... more specifics
re our Y-DNA - as far as Italy is concerned, concentrated in north eastern Italy. As per our previous
research, found along the Rhine near Cologne and Bonn, also the Roman settlements of Chester, London
and the boundary between Wales and England, very much tracing the path that Caligula's and Claudius'
armies took enroute to Britain and where stationed there. What was fascinating though is it's very high
frequency in modern day Czech Republic, specifically in the region known as Vysocina, the center of which
is the town of Telc ...".

It is interesting that our Y-DNA Roman Legion ancestors left descendants in Telc, but when you look at
geography it makes sense. Consider the Ravenna Cosmography map made by monks in Ravenna about 700
AD

As to more modern times, a 2007 article by Steven C. Bird at www.jogg.info/32/bird.htm says in part: "...
The invasion of Britain by the Roman military in CE 43, and the subsequent occupation of Britain for
nearly four centuries, brought thousands of soldiers from the Balkan peninsula to Britain as part of auxiliary
units and as regular legionnaires. ... E3b1a2 is found to be at its highest frequency worldwide in the
geographic region corresponding closely to the ancient Roman province of Moesia Superior, a region that
today encompasses Kosovo, southern Serbia, northern Macedonia and extreme northwestern Bulgaria.  ...
The presence of Haplogroup E3b1a-M78 among the male populations of present-day Wales, England
and Scotland, and its nearly complete absence among the modern male population of Ireland, provide
a potential genetic indicator of settlement during the 1st through 4th Centuries CE by Roman soldiers
from the Balkan peninsula and their male Romano-British descendants. ...".
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If our ancestors' Roman Legions were formed in North Eastern Italy then it would be an easier march to go
around the Alps as shown on the following Google Earth images and that route would go pretty much
directly to Telc
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The route to Britain would then probably be directly from Telc through Germany via Sudetenland and
Holland/Belgium/NorthernFrance to Britain
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Here is a Google Earth overview to be compared with the Ravenna Cosmography
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For the Roman world of 700 AD the Ravenna Cosmography map is not too bad.

According to a www.livius.org/cg-cm/claudius_i/claudian_army_reforms.html web page:

"... Both Caligula and Claudius had ... plans to invade Britain ... it seems that Claudius created the limes
along the Rhine and Danube ...".

The utility of the Rhine and Danube as fortified border regions of the Roman Empire is shown by this
contemporary physical map
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You can see how our Y-DNA ancestors of North Eastern Italian Roman Legions went around the Alps to
the Danube, and then up to the Danube headwaters North of the Alps to the headwaters of the Rhine and
then down the Rhine to the sea near Britain, and then from there invading Britain.

The same general situation is shown by the 700 AD Ravenna map, on which I have colored the Danube red
and the Rhine green
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As to the details of the invasion of Britain by Claudius in 43 AD, I have not found anything much better
than wikipedia, which says in part:

"... The main invasion force under Aulus Plautius crossed in three divisions. The port of departure is usually
taken to have been Boulogne, and the main landing at Rutupiae (Richborough, on the east coast of Kent).
Neither of these locations is certain. Dio does not mention the port of departure, and although Suetonius
says that the secondary force under Claudius sailed from Boulogne, it does not necessarily follow that the
entire invasion force did. Richborough has a large natural harbour which would have been suitable, and
archaeology shows Roman military occupation at about the right time. However, Dio says the Romans
sailed east to west, and a journey from Boulogne to Richborough is south to north. ... An alternative
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explanation might be a sailing from the mouth of the Rhine to Richborough, which would be east to west. ...

Strabo (Geography 4:5.2) names the Rhine as a commonly-used point of departure for crossings to Britain
in the 1st century AD. ...

Suetonius says that Claudius received the surrender of the Britons without battle or bloodshed. ... Cassius
Dio relates that he brought war elephants and heavy armaments which would have overawed any remaining
native resistance. ...".

 According to a danube-limes.eu web page:

"... in the reign of Claudius (41-54 AD) ... the Romans ... came into power ... and the frontier was put
forward to the Danube ... the army was stationed on the Danube limes by the end of the 1st century AD ...
The evolved frontier existed nearly 400 years ... The last building campaigns date to the time of the
Constantine dynasty (306-350) and the reign of Valentinan (364-375). ... After the death of Valentinan ... In
377 AD a united army of Goths, Alans and Huns invaded Pannonia ...(today Hungary ...)... in 433 AD the
province was finally occupied by the Huns of Attila. ...".

According to Britannia.com web pages: "... AD ...

63 - Joseph of Arimathea came to Glastonbury on the first Christian mission to Britain. ...
c.75-77 - ... Wales is finally subdued ...
122 - Construction of Hadrian's Wall ordered along the northern frontier ...
167 - At the request of King Lucius, the missionaries, Phagan and Deruvian,were said to have been
sent by Pope Eleutherius to convert the Britons to Christianity ...[during the reign of]... Marcus
Aurelius 161-80 ...
306 - Constantine (later to be known as "the Great") was proclaimed Emperor at York. ...
311 - Persecution of Christians in the Roman Empire ends. ...
324 - Constantine ... re-located the imperial headquarters to Byzantium, whose name he then changed
to Constantinople. ... He did ... strip ... many pagan temples ... of their former wealth, which was then
shifted to various Christian churches ... Constantine's move created a top-heavy structure that would
quickly depart from its original purity; a church beholden to the state ...
337 - Constantine received "Christian" baptism on his deathbed. ...
410 - Britain gains "independence" from Rome. The Goths, under Alaric, sack Rome. ...
c.434 - St. Patrick is captured by pirates and taken to Ireland as a slave. ...
c.440 - St. Patrick escapes from his captors and returns to Britain. ...
c.456 - St. Patrick leaves Britain once more to evangelise Ireland. ...".



 

Autosomal DNA - information about mixed (part female and part male) ancestral
lines.

Going back N generations, the purely female and purely male lines are just 2 lines out of 2^N, so a lot of
my ancestry ( 2^N - 2 lines at N generations ) is not tracked by those two lines.

For instance, the line of my African slave 5-great-grandfather came to me through my mother, so it is a
mixed ancestry ( F - M - F - F - F - F - M ) that is among the 2^(2+5) - 2 = 2^7 - 2 = 128 - 2 = 126 lines
that, at 7 generations, is not detected by the purely female and purely male DNA tracking that I did with the
Genographic program.

Another mixed ancestry, through my father ( M - F - F - M - F ), goes back to Minerva Steadham (1833) of
Germany. According to an article by Richard L. Steadham in the Spring 2008 issue of The Timen Stiddem
Society newsletter: "... As it currently stands, our haplogroup is classified as E3b1a2, which places our
family at that spot ... on the Y-chromosome phylogenetic tree ... a possible (though not absolute) description
of our ancient ancestors' migrations over the centuries went something like this: Our proto-Stidham*
ancestors (as I'll call them) were Thracian or Illyrian tribesmen ...

... living somewhere in the Balkans during the centuries before Christ. They were pagan worshipers and
fierce warriors and resisted the Roman army's attempts to bring them under their rule for many centuries. In
the first century A.D., the Romans succeeded in subjugating them and began employing them as
mercenaries in the armies of various rulers during the Hellenic period, and later as Roman auxiliary troops
in their legions from the second century onwards ... these Thracian/Illyrian - now Roman - soldiers could
have been ... our ancestors and was sent to the Roman province of Britannia and stationed at the Saxon



Shore Fort of Portus Adurni (later to become Portchester Castle) ...

... to defend the Roman-Britains from invading Saxons. Soldiers stationed at these forts eventually took
local wives and raised families of their own for many generations before the Romans left Britain early in the
5th century A.D., during the empire's decline and retreat. Portchester Castle is about 20 miles from the
village of Stedham ... originally called Steddanham ... From the 3rd or 4th through 16th centuries ... our
ancestral line could have lived and flourished in Southern England in the County of Sussex ... At a point
prior to the early 1600s (Timen Stiddem's birth in Hammel, Denmark or possibly Germany) the family
could have left England. ... the family ... evidently left England for whatever reasons and wound up in the
Netherlands, and eventually Gothenburg, Sweden where we learn that Luloff Stidden (Timen's father) was
known as the Dutchman ...".

To try to find out about the vast bulk of my ancestry that is not detected by purely male and purely female
tracking, I also did some autosomal DNA tracking using DNA Consultants, whose web site says in part:

"... Our ... DNA Fingerprint Test examines all your ancestral lines at once, to tell you which
countries and ethnic groups your ancestors came from.  The test confirms any Native American,
African or Asian ancestry; if you are primarily European, you will also receive your top ten
matches from different European countries. ... The DNA Fingerprint Test will analyze your
DNA sample against 16 standard STR markers, also called CODIS markers. (CODIS stands for
Combined DNA Index System, and it probably sounds familiar if you watch any of television's
popular procedural crime shows like CSI.)  ... Unlike other autosomal tests, the DNA
Fingerprint Test computes the likelihood of its matches on the basis of contemporary
populations, not ancient world migrations or evolutionary theory. ...

You may add the 18 Marker Ethnic Panel for further confirmation of Native American and
other ancestry. ... The 18 Marker Ethnic Panel or DNA Fingerprint Plus goes beyond the DNA
Fingerprint Test to examine your CODIS markers and tell you if your profile contains any of
the newest ethnic markers. The Plus Panel confirms any Native American, African or Asian
ancestry. It also checks for Ashkenazi Jewish, Eastern European, Mediterranean and several
other markers identified by our scientists. ... It also tells you if you have a false ethnic marker,
for instance, an Asian false positive. False markers are accidental and misleading.  ...".

My DNA Consultants report (received 3 December 2009) said: "... Frank D. Smith, Jr.
DNA Fingerprint Report Plus 18 Marker Ethnic Panel ...

autosomal markers were analyzed at Genetic Testing Laboratories. ... The table shown below depicts the
alleles ... at each locus ...



... The scores shown in green and yellow above known as CODIS makers were compared with profile
sequences for over 380 populations from around the world stored in a databank known as OnmiPop ...
The following populations proved to be the leading matches for the subject on a 15-marker basis (numbers
in parentheses are keyed to the original published studies) and according to averages:

Rank    World Population Matches             RMP
1         Michigan Nat.Am. (2)              1.51E+16
2         Portuguese (6)                    2.72E+16
3         Scottish (11)                     3.41E+16
4         Caucasian (268)                   3.80E+16
5         California Caucasian (2)          4.38E+16
6         PBSO Hispanic (4)                 4.51E+16
7         Polish (217)                      4.65E+16
8         Belgian (248)                     5.55E+16
9         Argentinian (113)                 5.92E+16
10        Madeira Archipelago (53)          6.07E+16
11        PBSO Caucasian (4)                6.33E+16
12        South African (European) (262)    6.37E+16
13        Arizona Hispanics (2)             6.55E+16
14        Australian Caucasian (294)        6.97E+16
15        Native American (268)             7.01E+16
16        British (298)                     7.33E+16
17        Michigan Hispanics (2)            8.04E+16
18        Polish (176)                      8.05E+16
19        RCMP Saskatchewan Aboriginal (56) 8.2E+16
20        NCSBI Caucasian (4)               8.44E+16

A Random Match Probability (RMP) expresses commonness or rarity of the subject's profile in a given
population. For a figure such as 2.38+E13, add 13 digits or zeros to the right of the decimal point, making 1
in 23,800,000,000,000 chances for its occurrence. The lower the number the stronger the match. Results are
shown on the attached ancestry map, where green indicates locations of strongest probable genetic origins,
red likely absence of ancestry, and brown weak or ambiguous contributions of ancestry. Clusters of bright
green confirm major prehistoric ancestral homelands. ...



 

... Profile frequencies and averages suggest the subject's principal ancestries are Danish (I), Italian (II),
Austrian (III), German (IV), Croatian (V), Swiss (VI), English/Welsh (VII, 16, cf. Caucasian 4, 5, 11, etc. ),
French (VIII, IX) and Lowlands Scottish (X, 3) with American Indian (1, 15, 19, markers) and Sub-Saharan
African (map, markers) admixture. There was a match with Hungarian Ashkenazi (map) and Sephardic Jews
(green diamond in Israel). ... some of the Iberian matches ... can probably be attributed to deep ancestry, as
it is believed that Iberians on the Atlantic Coast such as the Basques and Portuguese were the leading
colonizers of the Brtish Isles following the last Ice Age ... There appears to be no Sub-Continental Indian, 
East Asian or Australoid, any apparent matches being due to accidental convergence ...

... 18 Marker Ethnic Panel ...

... These eighteen markers have been found by DNA Consultants to correlate with probable ethnic ancestry
as indicated. They reflect major human migrations ...you receive one allele ... from one parent and one from



the other, you can potentially have two markers, one, or none. It is not possible to say which parent you get
a marker from ...

... Full European Database Index: 1.4782E-14

This number reflects the rarity or commonness of your genetic profile in Europe ... The index figure is
expressed as a negative exponent ... The lower the index ... the less European you probably are in your
overall background ... The range is -12 (common) to -20 (rare) ...".

 

Eden cartoon images are from "The Book of Genesis Illustrated" by R. Crumb (Norton 2009);
Northern EurAsia image is from The Times Atlas of World History (Times Books (4th ed) 1993);
Urartu/Eden map is from Urartu Dyly ve Kulturu web page;
North Africa/Middle East/ South Asia image is from The Times Atlas of World History (Times Books
(4th ed) 1993);
Lake Van image is from Google Earth;
DNA migration maps are from National Geographic Genographic sources;
African Divination and Fractal Structure images are from African Fractals by Ron Eglash (Rutgers
1999);
Nile Valley image is from 3d Weather Globe and Atlas, and MacGlobe;
Great Pyramid image is from the Ikonos satellite.

...

Frank Dodd (Tony) Smith, Jr. - 2009
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As to the Michigan Native American component (my number 1 World Population
Match):

According to a USGS web page at tapestry.wr.usgs.gov/09michigan.html

"... A giant incomplete bulls-eye is centered on the state of Michigan. ...

... Extending into Illinois, Ohio, Indiana, Wisconsin, and Ontario, this annular pattern outlines
the Michigan Basin, a bowl-shaped structure of uncertain origin that contains over 4 km of
inward-dipping Paleozoic strata and a veneer of Jurassic sedimentary rocks. This mysterious
basin ... subsided rapidly from Cambrian to Silurian time as it filled with shallow-water marine
sediments, some of which host deposits of petroleum, coal, and salt ...".

According to a Michigan State geology web page at www.geo.msu.edu/geo333/MIbasin.html

"... There is a marked contrast between the old, resistant Precambrian and Cambrian rocks of
the western half of the Upper Peninsula and the sedimentary rocks of the rest of Michigan. The
limestones, sandstones and shales, which dominate the Michigan Basin of the lower peninsula,
are approximately 500 million years old, some perhaps less. The sediments that form these
sedimentary rocks were deposited on the bottoms of ancient seas, and the rock layers are piled
on top of each other like saucers. The edges of the sedimentary rocks appear at or near the
surface in northern Michigan-for example, near the Straits of Mackinac. In the center of the
basin, they are about 14,000 ft (4,267 m) thick. ...".

According to a web page at www4.vc-net.ne.jp/~klivo/gen/geology.htm by CLEVE (1999)

"... Four hundred and forty-five million years ago, in an era known as the Ordovician to
geologists, there was a sea in the Michigan Basin. ...



... Two hundred and fifty million years ago, the sea disappeared for the last time. Then a long
period of erosion began. ...".

According to an article by Frank William Kinsman at scorpio.tn.cornell.edu/ACM/web_abs.html

"... the partial ring formed by Lakes Michigan and Huron might be the result of an asteroid or
comet impact. Some geologists believe that the major topographical elements of the Great
Lakes are inherited from preglacial land surface. Today Lakes Michigan and Huron have the
same level. They have several marked similarities, including similar depths, breadths, surface
areas, and drainage basin areas. Since they have been collecting silt for thousands of years, they
must have been very deep at the end of the last glacial period. Also, Lakes Michigan and Huron
are remarkably duplicated, in miniature, by the two lakes that exist in the Brent impact crater in
the northern edge of Algonquin Park in the Province of Ontario. ... The Finger Lakes are all
radial to the deepest point in Lake Ontario. ... the Finger Lakes ...[may have been]... formed
when an asteroid or comet formed Lake Ontario, and produced radial cracks in the brittle stone
plate beneath Central New York State ...".

According to The Michigan Basin as an Impact Structure by J. B. Hartung in Meteoritics, Vol. 13, p.488

"... The Michigan basin is ... a geologic basin and may represent the site of a large impact event
about 2.4 b.y. ago. ...".

According to a Michigan Historical Museum web page at
www.hal.state.mi.us/mhc/museum/explore/museums/hismus/prehist/mining/copper.html

"... Native Americans used Michigan copper as early as 5,000 B.C. They found it on Isle Royale
and in the Upper Peninsula regions of Michigan that we know as Keweenaw, Houghton and
Ontonagon counties ...



... Using hammerstones, they broke off chunks of the pure soft metal. Sometimes they heated
the rock with fire, then cooled it with cold stream or lake water to make it break apart more
easily. They hammered copper into tools, implements and ornaments for use or trade. Michigan
copper eventually reached as far as southern Florida through their trade networks. ...".

According to a web page at www.exploringthenorth.com/mine/history.html

"... prehistoric excavations located on Adventure Bluff ... of the Copper Country ... date to about
5,000 years before present ... The Mine is located on ancient precrambrian basaltic lava flows
and the copper being mined occurred only in pure native metallic form. Large masses of pure
copper were routinely encountered in this mine and pieces weighing up to several tons were not
at all uncommon. Copper occurs in the top gaseous portions of the lava flows with the copper
acting as a filler in cracks and voids of the rock. Post-volcanic activity formed the copper
(likely from precipitation out of warm-water solutions permeating throughout the host rock) and
it was never molten with the initial basaltic lavas. There are none of the common copper oxides
such as azurite or malachite present here. ...".

According to Geology of the Keweenaw Peninsula by Paul T. Brandes at
www.mindat.org/article.php/255/Geology+of+the+Keweenaw+Peninsula,+Michigan

"... The Keweenaw Peninsula, located in Michigan's Upper Peninsula, is home to the single
largest concentration of native copper deposits in the world. ... Between 1845 and 1996 when
the White Pine mine closed and ended copper mining in Michigan, the district produced
approximately 15.5 billion pounds of copper. In 150 years of mining in the district, only about
40 percent of the total estimated copper contained in the deposit has been mined out. ...
Bornhorst et al. (1988), using Rb-Sr methods, determined the age of mineralization at between
1,060 and 1,047 Ma, some 30 my after rift filling volcanism, but contemporaneous with reverse
faulting along the Keweenaw Fault. ... As the lavas were erupted, it is thought that degassing
removed large amounts of sulphur from the basalts and thus the ore fluids had a very low
sulphur content ... Movement of these fluids was accomplished through the many faults and
fractures formed during regional compression and subsequent deformation. Since the age of
native copper emplacement is nearly contemporaneous with compression and faulting of the ...
Portage Lake Volcanics ... (around 1,060 Ma), this provided the necessary plumbing system to
allow ore fluids an easier path to their final deposition place ... Without sulphur in the system,
the copper was deposited as native metal instead of copper sulfide. The major compressional



event late in the ... Mid-Continent Rift ... system may have provided the difference in the
genetic model to generate the world class native copper deposits in the Keweenaw Peninsula
and nowhere else ...".

According to The State of Our Knowledge About Ancient Copper Mining in Michigan, The Michigan
Archaeologist 41(2-3):119-138 (1995) by Susan R. Martin at www.ramtops.co.uk/copper.html

"... the ... ancient copper industry of the Lake Superior Basin ... The duration of prehistoric
mining is ... from about seven thousand years ago ...".

According to Sailing to Paradise - the Discovery of the Americas by 7000 B.C. by Jim Bailey (Simon and
Schuster 1994):

"... the earliest pure copper was extracted in economic quantities ...[at]... Lake Superior ... Isle
Royale and the Keweenaw Peninsula ... around 6000 B.C. Much of it was in the form of
boulders of pure copper. To the Greeks these were the golden apples of the Hesperides, the
island in the remote west beyond the Atlantic ... to the Welsh these would be the apples of
Avalon. ... Dikodorus ... says, while discussing the tin trade, that there is an island in the open
sea directly opposite Scythia - a name for northern Europe - that is called Nisos Basileia, i.e.,
the royal island ... Compare the Welsh name Avalon for the Island in the middle of the Ocean to
the Hebrews name Havilah of Genesis, for the land around which the Pishon flows ...[Genesis
says "... Pishon ... winds through the whole land of Havilah, where there is gold. The gold of
that land is good ... ", and it seems to me that Pishon refers to the Aras River, through the
Caspian Sea, the Volga River to northern Europe and then across the Atlantic to America
including Lake Superior.]... The Francthi cave in southern Greece reveals that by 7500 - 7000
B.C. the inhabitants were already involved in deepwater sailing. ... Mining and the fashioning
of copper tools and weapons were carried on ... at Lake Superior ... from the sixth millennium
B.C. to 1000 B.C. ... This dating ... means that the use of copper began at about the same time
in America as around the Black Sea and in the Middle East. ... The stone mauls used for copper
extraction around Lake Superior were of a type used for early mining everywhere. ... Despite ...
use of ... smelting, sometime in the fifth millennium ...[to open up]... many new sources of
copper in the Old World ... for example, extensive copper mines in Sinai ... around 300 B.C. ...
the N orth American trade in copper with other parts of the world continued. The mines on Isle
Royale did not go out of use until 1000 B.C. just as we cannot account for the supply of native
copper (and, later, alluvial tin associated with the copper) in the Old World, so we cannot find
evidence in the New World that anything like enough metal was used there at this time to
absorb the output of the mines. ...

... Greek tradition suggests that in the Copper Age nations were relatively peaceful, differences
being settled by agreement or by casting lots. ... Hesiod records that the Bronze Age became
increasingly bloodthirsty and warlike, I think perhaps due to the pressure of mounting
populations on limited resources - in addition to the temptation presented by the terrible
excellence of the weapons ... We must inquire whether the early history of Christianity, which
Eusebius ... said preceded the time of Moses, was not developed in the New World as much as
the Old. ...

... legends ... may throw some light on the metalworkers of this time. ... Vulcan, the Titan who
spent his life laboring at the subeterranean forge ... was a cripple, and this can be attributed to



his handling of arsenical bronze. ... the Cyclops, the race of giants having a single eye in the
middle of the forehead ... forged Zeus's lightning ... their single eye ...[may have been]... a
symbol, a sun circle, stamped on the foreheads of the bronzesmiths to make them permanently
recognizable in case they should try to leave the country, taking their all-important trade secrets
with them. ...

... It was ... a critical moment when, as early as the middle of the third millennium, sources of
tin for the Middle East began to dry up. ... Around 2300 B.C. ... Sargon the Great ... mounted
overseas expeditions to secure supplies of tin. Contemporary inscriptions record that he crossed
the sea in the west, and in a general review of his empire he is credited with control of two
"lands beyond the Upper Sea" (the Mediterranean) ... The Bible gives the source of tin as
Tarshish, alias Tartessus, a port on the Atlantic coast of Spain ...[where]... the biggest ships
were built ... though there were tin mines in Spain they were worked even later than those in
Britain, and ... they were not near Tarshish. Tarshish must have been ... where tin brought from
further afield was stored and transshipped ... through the Mediterranean to its final destination.
... Homer said that tin came out of the Atlantic to the Mediterranean and ... there are only two
places beyond the Strait of Gibralter that could supply tin in anything like the quantities that
they used. One is Africa, the other is the Americas. ... in America ... the main sources of tin
were to be bound. ... The Amazon ... placer deposits consist of particles of metal washed down
the river from their origin in hills in Bolivia ... The Amazon also provided lijitless supplies of
wood that could be turned into charcoal and used for smelting and casting the metals, while the
Middle Eastern countries had exhausted their own timber by the same process at a surprisingly
early date in the Bronze Age ...

... the Sea Trade Ended, Bringing Isolation and Backwardness to America and West Africa ...
the trade with Africa and America fell away after the end of the Bronze Age ... in the Iron Age
...

... Once the bronze trade had collapsed the seat of the gods was transferred from the Andes to
two mountains in Greece. ... Olympus was simply a corruption of Atlantis ...".

 

It seems to me that about 11,000 to 6,000 years ago may have been the period through the Copper Age
about which Diodorus of Sicily said:

"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the
Ethiopians, Osiris having been the leader of the colony ... Osiris ... gathered together a great
army, with the intention of visiting all the inhabited earth and teaching the race of men how to
cultivate ... for he supposed that if he made men give up their savagery and adopt a gentle
manner of life he would receive immortal honors. ...", and that Osiris then went from Egypt and
Ethiopia to Arabia, Greece, and India.  

The Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) of what happened next, into the Bronze and Iron
Ages and on through the present Industrial Age, is that

"...prior to the beginning of Kali-yuga about 5,000 years ago ... all living beings were on a
higher average level than they are at present, and advanced beings such as demigods and great



sages regularly visited the earth. ... Once the Kali-yuga began, demigods and higher beings
greatly curtailed communications with people on the earth, and the general sensory level of
human beings also declined. ... due to the lack of feedback from higher sources and the natural
cheating propensity of human beings, the traditions ... became more and more garbled ... the
present stage of civilization was reached, in which old traditions are widely viewed as useless
mythology, and people seek knowledge entirely through the use of their current, limited
senses.".

 

It also seems to me that my strong Autosomal DNA match to Michigan Native Americans (but only at
most weak matches to other North American Native Americans) could be accounted for by:

my strong matches in Mediterranean populations that were early seafarers; and

genetic mixing of Mediterranean early seafaring populations with Michigan Native
Americans during Copper Age and Bronze Age trans-Atlantic trading of Lake Superior
Copper.

 



Could I have been adopted ?

Here is an outline of some relevant circumstances:

1 - My mother's baby was entangled with the umbilical cord and positioned for a head-last birth on 13
March 1941 (prior to routice Caesareans, antibiotics, etc).

2 - My mother elected to have a general anesthetic, as she wanted to be unaware of the birth.

3 - Dr. Sam Howell told my father that he could be sure to protect the health of my mother by cutting up the
baby and removing it, or he could try to manually extricate the baby with consequent increased risk to my
mother's health.

4 - My father (not my mother's input) decided that Dr. Sam Howell should try to manually extricate the
baby (a decision that my mother resented when she later found out about it).

5 - As a consequence of manual extrication, my mother became extremely ill and was treated with sulfa
drugs, and was unaware of what was going on during and after the birth for many days, and had no contact
with the baby during that time.

6 - A few days later in March 1941 Marguerite Pierce gave birth to John Pierce, and John and I were 
both nursed by Marguerite Pierce.

7 - A few months later, my mother took me on a stroller to town and met a local lawyer, Claude Pittman,
who told my mother "I thought your baby died",which made my mother intensely dislike Claude
Pittman.(my mother told me that story repeatedly as I was growing up.)

8 - If Claude Pittman had been correct and the baby had died, although my father had a World War II
occupational deferment (mining iron and manganese, which were needed to feed the Alabama steel mills),
the early years of WWII (like 1941 when I was born (whether adopted or not) were uncertain, and having a
child would help him keep the deferment.

9 - If the baby had died, my father could have contacted his brother Taxi to get a replacement baby boy,
since Taxi as a lawyer doing criminal defense work had Mafia ties (my parent's wedding rings were bought
from a mysterious man that Taxi brought to a hotel room in the Henry Grady Hotel, and I remember a
shotgun given to him by the Mafia) and the Mafia (through connections to prostitution and Catholic
adoption homes) could easily have supplied a replacement baby boy for which my father (through his
mining business) could have afforded to pay.

10 - My father objected to my mother's suggestion that I be named Frank Dodd Smith, Jr. My mother
prevailed as to the official name, but my father insisted that I be called something else. My mother asked
what else, and my father said "Tony", despite the fact that "Tony" was not a name of anyone in their family
trees. However, "Tony" is a common Italian name (for example, the Italian boxer Two-Ton Tony Galento)
and my father may have wanted to pay homage to my source. Despite my repeated questioning, my father
never told me why he chose the name "Tony".

11 - The time to get a replacement from New York to Cartersville would have been consistent with the few-
day difference between my mother's delivery date and the birth of Marguerite Pierce's son John Pierce.
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12 - During the few-day period my mother was so sick that she would not have known what was going on,
and she did not come into contact with me (being too sick) until after I had been nursed by Marguerite
Pierce.

13 - My father, my uncle Taxi, and Dr. Sam Howell would have had no problem with deceiving my mother
and the general public.

14 - Some workers in the hospital could have figured out the truth, which would have gone into the
Cartersville Gossip Circuit as a rumor that Claude Pittman could have picked up.

15 - My recent DNA tests indicate substantial Mediterranean ancestry (my paternal Y-choromosome line
went from Africa to the Italy-Greece-Balkan area, and autosomal tests indicate strong matches to
Mediterranean populations), all of which would be consistent with Mafia adoption.

 ...

Frank Dodd (Tony) Smith, Jr. - 2009

Note in 2010:

Although I have no brothers or sisters, my cousin Fred Smith and I have the same paternal grandfather, so
our Y-chromosome ancestral history should be the same for the time period before our common paternal
grandfather. According to National Geographic Genographic DNA results:

my Y-chromosome ancestral history shows E3b1 haplogroup Y-chromosome path M168 - YAP -
M96 - M35; and
my cousin Fred Smith's Y-chromosome ancestral history also shows E3b1 haplogroup Y-chromosome
path M168 - YAP - M96 - M35

 

so our DNA results are consistent with me being born of my mother, and not adopted.
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Page 1 of 2

How does the Y-chromosome ancestral history of my cousin Fred
Smith and me compare with that of most Europeans?

Around 40,000 years ago

our YAP and M96 had branched from M168 into the Nile River Valley
M89 had branched from M168 into Arabia and on to M9 at the Pamir Knot intersection of the
major Central Asian Mountain Ranges, including the Altai in the North and the Himalaya in
the South
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Page 2 of 2

Around 35,000 years ago

our M35 had branched from M96 into the Mediterranean
M9 had branched from the Pamir into M45 to the North and then West by M207 and then
further West by M173 and, by M343, all the way to the Atlantic- according to the National
Geographic Genographic web site, M207 is "the ancestor of most western European men alive
today" and "the number of descendants of ... M173 remains very high in westen Europe. It is
particularly concentrated in northern France and the British Isles where it was carried by
ancestors who had weathered the Ice Age in Spain" and "M343 ... dominated the human
expansion into Europe".

Further, other branches of M89 (that is, M172 and M170) went into the Mediterranean
and Southern Europe.
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Further Details of Autosomal DNA report, based
on OmniPop spreadsheet map and data:
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With respect to African-American slave trade, my African genetic matches seem to correspond to slave
trade from Mozambique as shown in the above map from the MacMillan Encyclopedia of World Slavery:
Volume 11 (Paul Finkelman and Joseph C. Miller eds, Simon and Schuster, New York, 1998) described on

a wysinger.homestead.com web page.

According to a wikipedia article on Atlantic slave trade: "... Most historians now agree that at least 12
million slaves left ...[Africa]... between the fifteenth and nineteenth century, but 10 to 20% died on board
ships. Thus a figure of 11 million enslaved people transported to the Americas is the nearest demonstrable
figure historians can produce ... There were eight principal areas used by Europeans to buy and ship slaves
to the Western Hemisphere. ... Between 1650 and 1900, 10.24 million enslaved Africans arrived in the
Americas from the following regions in the following proportions ... Southeastern Africa (Mozambique and
Madagascar): 4.7% ... Over 45 distinct ethnic groups were taken to the Americas during the trade. Of the 45,
the ten most prominent according to slave documentation of the era ...[included]... 10. The Makua of
Mozambique ...".

According to "Exchanging Our Country Marks" by Michael A. Gomez: "... British colonies imported "large
numbers" from southeastern Africa and Madagascar, particularly between 1675 and 1690 ... the colonies of



Massachusetts, New York, and Virginia were all receiving "East African" slaves ...".

According to "Slavery and African Ethnicities in the Americas" by Gwendolyn Midio Hall: : "...
Mozambique was by far the major region in Southeast Africa from which enslaved Africans were imported.
Its slave trade began with relatively small numbers and the escalated and lasted very late. During ... 1641-48
... the Portuguese focused on slaves from Mozambique. ... During the last half of the eighteenth century ...
French slave traders brought some of them to the Caribbean, overwhelmingly to St. Domingue (Haiti) during
the last quarter of the eighteenth century. ... some of the slaves from Mozambique were transshipped to
from St. Domingue to Louisiana and probably to other colonies as well. After St. Domingue's slaves
revolted in 1791, the slave trade from Mozambique became largely a Brazilian/Portuguese operation. After
1808, when the British outlawed the transatlantic slave trade north of the equator, Mozambique becam an
important source of Africans brought mainly to Rio de Janeiro, Brazil. ... French and British slave traders
were very active in Mozambique between the 1850s and 1870s, collecting "contract workers" to ship to the
Caribbean, but they were "produced" exactly in the way slaves were. ... After 1854, demand for "contract
laborers" ... led to extensive slave raiding among the Makua. Its effect was devastating. ...".

 

 

Frank Dodd (Tony) Smith, Jr. 2010

 

 



Frank Dodd (Tony) Smith, Jr. 
History of Ancestors and Some Cousins

Lines of Ancestors: 

Maternal DNA 

Ham / Stewart / Gordon

Autosomal DNA

Ham /  McKinnon / McKennon  / McIntosh

Ham /  McKinnon / McKennon  / McIntosh / Whistler

Smith / Dickerson / Brewster / Downs / Chew / Taylor / Chute / Culpeper

Smith / Dickerson / Brewster

Smith / Dodd

Paternal DNA 

Smith



Maternal DNA 
Smith / Ham / Stewart / Gordon ...

Overview

( years ago = BP = Before Present )

150,000 BP - Mitochondrial Eve - Haplogroup L1

75,000 BP - Haplogroups L2 and L3 - went out of Africa across the Red Sea 



50,000 BP - Haplogroup N branched off of L3 to Incubation Period in Garden of Eden  

Cousins of my Maternal DNA Line: 
Part of Haplogroup N were ancestors of Noah who went with the Persian Gulf Flood 
to the Yemini Coast to Ethiopia, home of Abraham and Moses who went up the Nile
to Giza 

According to Y-DNA, Enoch = Boskop descendants moved up the Nile to Giza 
and across the Indian Ocean to Sunda, Japan, and Tibet. The corresponding M-DNA 
migration to Sunda was by Haplogroup M branching off of L3



50,000 BP Finland - Haplogroups  R and U5 

...

1842 - 
3rd Gen Grandmother Christiana Gordon born 

1886 - 
2nd Gen Grandmother Julia Dixon Stewart born Sumter County GA

1911 - 
1st Gen Mother Ana Frances Ham of Hil and JuJu born Statenville GA

1915 - 
1st Gen Mother Willie Julia “Billie” Ham of Tony born Statenville GA



Autosomal DNA
Ham /  McKinnon / McKennon  / McIntosh

Ham /  McKinnon / McKennon  / McIntosh / Whistler

1715 - 
8th Gen Grandfather Angus McIntosh of Inverness Scotland supported exiled Stuarts 
and participated in the Jacobite Rebellion to overthrow the House of Hanover 
he and his daughter 7th Gen Grandmother Ann McIntosh were captured  
        
7th Gen Grandmother Ann McIntosh was Indentured Orange County VA
she married 
7th Gen Grandfather John Whistler African slave - see next page
she got 50 lashes for pregnancy with 6th Gen Grandmother Mulatto Molly

1756 - 
6th Gen Grandmother Mary (Molly) McIntosh born 
she was indentured to Arjalon Price Orange County VA
her tax value was 20 pounds

1787 - 
5th Gen Grandmother Mary McIntosh born Free Culpepper County VA
she at age 16 got a certificate of free status Culpepper County VA 
she moved to Richmond County NC where she married John McKennon 
they moved to Montgomery County GA where she represented herself as Scottish 

1810 - 
4th Gen Grandmother Margaret Mckennon born 
she married Malcolm McKinnon - they moved to Echols County GA 

1843 - 
3rd Gen Grandmother Mary Frances McKinnon born Echols County GA
she married William Jeremiah Absolom Ham 

1875 - 
2nd Gen Grandfather George Clinton Ham born Statenville GA
he married Julia Dixon Stewart

1911 - 
1st Gen Mother Ana Frances Ham of Hil and JuJu born Statenville GA
1915 - 
1st Gen Mother Willie Julia “Billie” Ham of Tony born Statenville GA



7th Gen Grandfather John Whistler African slave

Tim Hashaw in “The Birth of Black America” said:  
“... Long before the birth of Jesus there had flourished in East Africa the magnificent 
city-state of Aksum. Ideally situated to control the long flow of trade passing from Asia 
and East Africa through the Red Sea to the Mediterranean, Aksum ... became [a] great 
cosmopolitan center... in the ancient world. By Roman times, the wealth and influence of 
Aksum was envied throughout the Mediterranean, and its people, the Ethiopians, were 
widely famed for piety, justice, hospitality, and a long, unbroken tradition of literature. 
In the fourth century A.D. ... Ethiopia under King Ezana ... established the world's first 
Christian state. ... The Christian rulers of Ethiopia had been tolerant of all religions, 
including Judaism and Buddhism. Because Christian Ethiopians had offered refuge to 
persecuted Muslims, the Prophet Muhammad, according to Islamic tradition, had 
instructed Muslim armies to leave Ethiopia in peace ... 
Born in 1394 ... the Portuguese crusader Prince Henry ... began launching dozens of 
ships on short voyages south down the uncharted western coast of Africa ...  
Trade names of locations reveal the sources of wealth that the Portuguese guese would 
eventually realize along the edge of upper West Africa-the the Pepper Coast, the Ivory 
Coast, the Gold Coast, and the Slave Coast. ...
On the coast of Guinea in 1444, one of Prince Henry's ships for the first time raided a 
town and captured several men, women, and children. 
... 
in 1470 ... Bartolommeo di Marchionni transferred the central office of his languishing 
white slave business from Florence, Italy, to Lisbon, Portugal, to exploit the growing 
numbers of Guinea captives from the upper west coast of Africa, just as Portugal was 
beginning to pour these Africans into manufacturing ports girding the Mediterranean. 
...
Typically, Europeans purchased slaves from Africans who traditionally made slaves of 
other Africans who were either criminals or ... prisoners of war 
...
on August 28, 1482 ... the Portuguese explorer Diogo Cao became the first European to 
reach the mouth of the great Congo (Zaire) River, six degrees south of the equator. 
Here he found unexpected evidence of an impressive advanced civilization; Africans 
unknown to the Mediterranean world yet refining gold, silver, copper, and iron and 
clothed in fine garments ... This was ... [a] kingdom...[that] gave their kings the title of 
ngola (iron blacksmith), from which comes the name of the country, “Angola” 
...
Portugal ... in 1487 ... launch[ed] two expeditions, one by land and one by sea, 
to reach East Africa 
... 
in 1510, King Ferdinand [of Spain] borrowed money from the Italian transplant 
Bartolommeo di Marchionni in Lisbon, to send to Hispaniola the very first Atlantic 
shipment made up exclusively of enslaved Africans. And thus, because of Christian-
Muslim conflicts in Europe, the Mediterranean sugar industry once manned by 
Marchionni-financed Eastern European slave labor, relocated to the Caribbean where it 
was manned by Marchionni-financed West African slave labor.



... 
in the 1520s ... Somali Muslim warlord ... Ahmed Gran, son of an Ethiopian Christian 
priest and a Somali prostitute, invaded Ethiopia ... captured and burned Aksum ... 
in ... 1540 ... Gran ... slew ... David, third of his name and last emperor of Ethiopia ...
king of Portugal, Joao III, sent ... four hundred musketeers ... to confront Ahmed Gran’s 
army of ten thousand infantry and a large cavalry ... Gran ... was killed 
... 
the [Spanish] 1526 Ayllon expedition ... [s]ix hundred men ... to Virginia was exactly the 
same size as that led by his friend Cortes in conquering the Aztec Empire. The king of 
Spain had promised Ayllon the title of viceroy of North America ... Ayllon died of 
sickness in the Great Dismal Swamp of Virginia ... Out of the original 600 Spaniards and 
Africans who came with Ayllon, only 150 survived to straggle back to Hispaniola in 
1527 ...
Although they had nearly a century head start on the English, Spanish farmers and 
ranchers failed to establish a presence in the interior of North America beyond the Gulf 
Coast regions of Texas, Louisiana, Georgia, and Florida 
...
in 1616 ... at Jamestown ... the Virginia Company shifted its focus ... to social and 
economic ventures intended to create a permanent colony of consumers, producers, 
and manufacturers with whom company investors hoped to trade 
...
the 1619 voyage of the Black Mayflower and the founding of African America 
...[was]... one year before the Pilgtim’s Mayflower left England ... 
in 1619 ... the first Africans ... [were brought]... to English-speaking America from Angola 
... The Spanish slave frigate San Juan Bautista left Africa with 350 slaves and crossed 
the Atlantic to be captured in the Gulf of Mexico in the summer of 1619 by two English 
pirate ships - the White Lion ... and the Treasurer ... ... the first Africans in English North 
America were ... delivered to Jamestown ... in 1619 ... two dozen ... by the White Lion 
and ... half dozen [by]... the Treasurer ...”. 
...
In less than two decades after arriving, 
many of this skilled and intelligent first generation of Jamestown Africans were free 
and had established their own farms and communities in Tidewater Virginia
...
King James ... beheaded ... Sir Walter Raleigh  ... for piracy ... 
[and]... dissolv[ed] ... the Virginia Company ...[for] the Treasurer’s involvement in 
stealing Africans from the Spanish slaver ... If not for [that] ... there would be no 
Maryland. no North Carolina, no Delaware. no Rhode Island, no Pennsylvania, no 
Maine, no Connecticut, no Massachusetts, and no Plymouth Colony. There would have 
been no Catholic colonies, or Dissenter colonies or Reform colonies. 
What is today the United States could very well have become a southern Canada ...”.

1756 - John Whistler’s daughter Mulatto Molly McIntosh born in VA 



Autosomal DNA
Smith / Dickerson / Brewster / Downs / Chew / Taylor / Chute / Culpeper 

Smith / Dickerson / Brewster
Smith / Dodd

1170 - 23rd Gen Grandfather Thomas Culpeper born 
           he was Recognitor of the Grand Assize of Henry II

1260 - 20th Gen Grandfather Thomas Culpeper born - his family had iron works in Kent 
            as a Contrariant he was executed by Edward II in 1322 
            his life-time roughly coincided with that of Ramon Llull 
            whose Quaternary Phase Art Figure A 

with 16 vertices and 120 connecting lines represented the D8 Lie Algebra 
of the Cl(8)xCl(8) = Cl(16) Clifford Algebra containing 248-dim E8 as 
120-dim D8 + 128-dim half-spinor D8, where Cl(8) = 256-dim IFA Clifford Algebra. 

1499 - 14th Gen Grandmother Margaret Culpeper born
           she was sister of Thomas Culpeper, lover of Catherine Howard ( d 1542 ) 
           she married Philip Chute (1494 - 1567)
1534 - 13th Gen Grandmother Elizabeth Chute born Kent England
            she married John Taylor ( b 1530 ) 
1555 - 12th Gen Grandfather Matthew Taylor born Kent England
1611 - 11th Gen Grandfather John Taylor born Chester England



1573 (ca) - 12th generation Grandfather Francis Brewster I
born in Wrentham Hall, Suffolk, England
1598 (ca) - 11th Generation Grandfather Francis Brewster II
born in Castle Bristol, Gloucester, England
1646 - Francis Brewster II departs New Haven aboard Phantom Ship lost at sea
1618 - 10th Gen Grandfather Nathaniel Brewster born in Bristol, City of Bristol, England
1642 - Nathaniel Brewster is one of 9 in Harvard’s first graduating class
1690 - Nathaniel Brewster died in Suffolk County NY
1662 - 9th Generation Grandfather Daniel Brewster born in Norfolk England
1705 - 8th Generation Grandfather John Brewster born in Brookhaven, Suffolk Co. NY
1728 - 7th Gen Grandfather John Brewster born Ireland
1758 - 6th Gen Grandfather James Brewster born Rockingham County VA
1635 - 10th Gen Grandfather James Taylor I born Chester England
he migrated to New Kent VA
1674 - 9th Gen Grandfather James Taylor II born
he was GreatGrandfather of Presidents Zachary Taylor and James Madison Jr
1702 - 8th Gen Grandmother Martha Taylor born - she married Chew
1730 - 7th Gen Grandmother Frances Chew born - she married Downs
1760 - 6th Gen Grandmother Mildred Downs born
she married 6th Gen Grandfather James Brewster
1740 - 7th Gen Grandfather Michael Dickerson born North Carlolina
1750 - 7th Gen Grandmother Eleanor ? born
1765 - 6th Gen Grandfather Robert Dickerson born England
he married 6th Gen Grandmother Zillah ?
1790 - 5th Gen Grandmother Zilla Dickerson born
1785 - 5th Gen Grandfather Joseph Jolly born
his father Henry Jolly born 1760 Ireland
his grandfather Marcus Jolly born 1730 Ireland
1838 - 4th Gen Grandmother Mary Jolly born
1833 - 4th Gen Grandfather Rev. Edmund Harling born
his mother Minerva Steadham was from Germany
1863 - 3rd Gen Grandmother Emma Harling born
1858 - 3rd Gen Grandfather Warren Akin Dodd born
1818 - 4th Gen Grandfather Christopher Dodd born
he married 4th Gen Grandmother Sarah Lowry
who was born 1821 daughter of David Lowry
1792 - 5th Gen Grandfather William Dodd
he married 5th Gen Grandmother Nancy Griswold
1772 - 6th Gen Grandfather Jesse Dodd II born Union District SC
1746 - 7th Gen Grandfather Jesse Dodd I
he was disowned 1764 by Friends (Quakers) in VA and moved to SC
1700 ca - 8th Gen Grandfather William Dodd moved 1742 from PA to Loundon Co VA



1780 - 5th Gen Grandfather James Dickerson born
1781 - 5th Gen Grandmother Sarah Jane Brewster born Mecklenburg County NC
1816 - 4th Gen Grandfather Benjamin Franklin Smith born
1819 - 4th Gen Grandmother Mary Brewster Dickerson born Stilesboro GA
1841 - 3rd Gen Grandfather James Madison Smith born Stilesboro GA
1849 - 3rd Gen Grandmother Nancy Lou McClellan born
1877 - 2nd Gen Grandfather James Madison Smith born Taylorsville GA
1881 - 2nd Gen Grandmother Clara Mae Dodd born Taylorsville GA
1906 - 1st Gen Father Frank Dodd Smith of Tony born Stilesboro GA
1889 - 2nd Gen Grandmother Lilybelle Lavender born
1926 - 1st Gen Father Jack Smith of Fred and Sarah Fran born Cartersville GA



From Doctor Illuminatus by Anthony Bonner
“... Ramon Llull ... (1232-1316) ... the inventor of the “Art,” a complex 
system, using semimechanical techniques combined with symbolic notation and 
combinatorial diagrams, which was to be the basis of his apologetics in addition to being 
applicable to all fields of knowledge ... one can divide Llull’s production as follows: 
1. Pre-Art phase, ca.1272-4 ... 
2. Quaternary phase, ca. 1274-89 ... the principles of the Art usuallly appear in groups 

of sixteen ... Algebraic notation is extensively employed and the four elements are 
used as a basis for analogical reasoning ... 

3. Ternary phase, 1290-1308 ... As a result of the “weakness of human intellect,” the 
number of figures is reduced and the algebraic notation vanishes from the actual 
discourse of the Art ... 

4. Post-Art phase ...[1303-15]... Interest in the mechanization of thought is largely 
abandoned for concentration on specific logical and philosophical problems ...”.  

From The Art and Logic of Ramon Llull, by Anthony Bonner 
“... a five year overlap between his first introduction of logical techniques with the ... 
Logica Nova ... LN in 1303 until the last work of the Art, the Ars Generalis Ultima ... AGU 
finished in 1308 ... was a transitional stage ...
with [ 2. Quaternary phase ] Ars demonstrativa (AD) ... he used graphs and 
adjacency matrices to display his binary combinations ... this ... permitted him to ... 
create an Art that was generative, which upon a base of a strictly limited number of 
concepts could build a whole constellation of demonstrations and explanations ... 
Llull’s system was closed as far as input ... it was open with respect to its output ...
this generative nature of the Art ... held ... powerful fascination for later thinkers, 
such as ... Giordano Bruno who saw it as a way to explore the connectons among his 
infinity of worlds ...[and]... Leibniz whose youthful interest in the Art planted the seed 
that led to his later Mathesis universalis ...”. 

If Llull had known about mathematics of Clifford Algebras such as Cl(16) and Lie 
Algebras such as E8 and the geometry of Symmetric Spaces 
and about physics such as the Standard Model and Conformal Gravity 
then he could have seen that his AD structures correspond to 
120-dim D8 bivectors of Cl(16) = Figure A with 120 lines connecting 16 vertices

64+64 = 128-dim E8 / D8 = Fermion Particles and Antiparticles
56-dim D4 x D4 = Gauge Bosons and Ghosts of Standard Model and Conformal Gravity
64-dim D8 / D4xD4 = 8-dim Spacetime Position x Momentum



However, even though Llull was at the world’s center of learning around 1300, 
the University of Paris, est. ca. 1150, Hic et Ubique Terrarum

such math and physics was not known, 
so Llull constructed correspondences of his AD structures to what was being 
actively studied then, Scholasticism applied to Theology, in his [ 4. Post-Art phase ].

From The Art and Logic of Ramon Llull, by Anthony Bonner
“... 4. Post-art phase ... Logic ... now we find Llull entering the world of classical 
Aristotelian logic, and basing his arguments on the categorical syllogism. This implied a 
major change in Llull’s approach, going from a combinatorial and generative system of 
his own invention to one grounded much more directly on the standard academic 
formulations of his time ... In the LN he presents ... three kinds of demonstration ... 
Propter quid ... classic Aristotelian proofs by cause ... 
Demonstration per quia ... proofs by ... effect ... 
Demonstration per aequiparantiam is of three kinds ... 
! first is ... by the equality they have in existing;
! second is ... by the equality between a power and its act; 
! third is ... by the equality between the acts of the powers. ...”.

If Llull had known enough math and physics, he could have based his Post-art Logic 
on these correspondences: 
quia = effect = Fermion Particles and Antiparticles = E8 / D8 
propter quid = cause = Gauge Bosons and Ghosts = D4 x D4
per aequiparantiam = three types:  
! equality between cause and effect = Spacetime Points = D8 / D4xD4
! equality between causes of effects = Spacetime Links = D8 / D4xD4
! equality in existing = Quantum Superposition 

Those correspondences lead naturally to a realistic Lagrangian that is
the sum of Gauge Boson + Ghost + Fermion terms

integrated over 8-dim Octonionic Spacetime which freezes out 
to Quaternionic 4+4 -dim M4 x CP2 Kaluza-Klein Spacetime 

thus forming Higgs as T-quark Condesate 
and forming 2nd and 3rd Generation Fermions. 

A generalized Hyperfinite II1 von Neumann factor algebra AQFT based on the realistic 
Lagrangian is formed by using Quantum Superposition and Periodicity to form the  
completion of union of all tensor products of Cl(16) factors, each containing an E8. 



However, 
Llull and the University of Paris did not know the necessary math and physics 
so Llull’s Post-art Logic was devoted to Theological Scholasticism 
on which he worked in Paris with Duns Scotus. 

From The University of Cambridge from the Earliest Times to the Royal Injunctions of 
1535 by James Bass Mullinger (Cambridge 1873)
“... A young Franciscan ... Duns Scotus ... originally a student at ... Oxford ... Merton, 
rises up; disputes with a subtlety never before exhibited the conclusions of his 
predecessors ; gathers round him vast and enthusiastic audiences as he successively 
expounds his doctrines at Oxford, Paris, and Cologne; and is carried off at the early age 
of thirtyfour, while in the zenith of his fame, leaving behind a reputation unsurpassed 
both for sanctity and for learning. His treatises become the text-books of English 
education up to the time of the Reformation ... 
With Scotus the conception was itself the reality ... 
Logic ... became the ... science of sciences ...  
men were taught ... that a priori reasoning might supply that knowledge which can only 
be acquired by a patient study of each separate science ...
with the advance of the fourteenth century, the palm of intellectual superiority had been 
transferred from Paris to the English universities. ... 
[Thomas] Cromwell succeeded ... 1636 ... to the chancellorship at Cambridge; 
and ...gave the pages of scholasticism to the winds. At both universities Duns Scotus, 
so long the idol of the schools, was dragged from his pedestal with ... ignominy ... 
here ... may be drawn the line that in university history divides the mediaeval from the 
modern age ... with these changes we find ... the final triumph of the Humanists ...”. 

From review by James D. Tracy, American Historical Review, of The Humanist-
Scholastic Debate in the Renaissance and the Reformation by Erika Rummel
“... Rummel … propos[es] a two-stage model for the [humanist-scholastic debate]. 
In phase one, from the time of Petrarch until the early sixteenth century, humanists 
and scholastics debated the issues between them with touches of humor and an effort 
on both sides to present different points of view. The succeeding phase was 
dominated by academic turf wars ... and civility gave way to recrimination ... 
scholastics perceived humanists to be undermining religious authority ...”.

1300 - 1600 (from Paris, Oxford, Cambridge to Harvard) = Age of Scholasticism. 

1600 - Present (from Harvard to Princeton to LHC) = Age of Humanism. 

NOW the math of Cl(16) Clifford Algebras and E8 Lie Algebras and the geometry 
of Symmetric Spaces and the physics of the Standard Model and Conformal 
Gravity are known and can be combined with Llull’s Ars Demonstrativa and Logic 
to produce a realistic Algebraic Quantum Field Theory (AQFT) 
thus fulfilling the Scholastic Dream of Logic as the Science of Sciences. 



From The University of Cambridge from the Earliest Times to the Royal Injunctions of 
1535 by James Bass Mullinger (Cambridge 1873)
“... In the year 870 the town of Cambridge was totally destroyed ... by ... Danish 
invasions ... The monasteries of the Benedictines, the chief guardians of the learning,
appear to have been completely broken up ... Oxford was burnt to the ground in the 
year 1009 ; a like fate overtook Cambridge in the following year; the library at 
Canterbury perished in the same visitation 
...
the 'Sentences' of Peter Lombard ... are in four books, and are almost entirely derived 
from the writings of four fathers of the Latin Church - Augustine, Ambrose, Hilary, and 
Cassiodorus, the authority of the first being evidently paramount.The first book, entitled 
De Mysterio Trinitatis, contains an exposition of the recognized tenets of the Church 
concerning this dogma, and its forty-eight Distinctiones are devoted to the attributes of 
the Deity ... Round the authoritative utterances of the Sentences grew up the dogmatic 
theology of succeeding generations, - the theology of the schoolman, trained and 
trammelled over a rigid network of dialectics ... In ... Anselm[‘s]... writings the spirit of St. 
Augustine lives again, and it was indeed, in all probability, chiefly through the influence 
of the English archbishop that the genius of the African Father retained its hold upon the 
western Church 
... 
Our retrospect has now brought us to the threshold of the thirteenth century ...
The university of Paris was attracting numerous students; 
the teaching of Irnerius at Bologna was diffusing a knowledge of the Roman law ...
The university of Paris throughout the thirteenth century, well-nigh monopolised
the interest of the learned in Europe. Thither thought and speculation appeared 
irresistibly attracted ; it was there that the new orders fought the decisive battle for place 
and power; and it was from this seething centre that those influences went forth which 
predominated in the contemporary history of Oxford and Cambridge ...
The constitution of the university of Paris formed the model on which that of Oxford and 
that of Cambridge were formed; the course of study, the collegiate system, even the 
regulations of the Sorbonne, were imitated with scrupulous fidelity 
...
in the thirteenth and fourteenth centuries [w]ithin less than ten years of each other, were 
founded the order of St. Dominic and the order of St. Francis of Assisi. …
To organize and systematize was the taste and business of the one. 
To bring out the human, sentimental, individual aspects of theology 
and of humanity was the characteristic effort of the other ...
In a few years ... from the sierras of Spain to the steppes of Russia; 
from the Tiber to the Thames, the Trent, the Baltic sea; 
the old faith in its fullest mediaeval, imaginative, inflexible rigour, was preached in 
almost every town and hamlet. In England the Dominicans met with less success, but 
this was fully compensated by the rapid progress of the Franciscans. Very soon after 
the establishment of the latter order, they had formed a settlement at Oxford under the 
auspices of Grosseteste, and had erected their first rude chapel at Cambridge. ...



With the activity of the Dominicans is associated the other great movement of this 
century, - the introduction of the new philosophy 
...
Frederic II ...[1194-1250]... was himself accused ... of having written a book (now known 
never to have existed) which coordinated, as developements of a like spirit of 
imposture, the Mosaic, the Christian, and the Mahometan religions ... 
! [ from Wikipedia - Ramon Llull ... (1232-1315) ... a Franciscan tertiary ... 
! Majorcan ... wrote ... his Art ... a complex system ... by which a reader could 
! enter any ... question ... reduced to ... beliefs ... held in common with 
! monotheistic religions ...[so that]... Jews, Muslims or Christians would agree ... 
! ... Llull .. met ...[in Paris] in 1297 ... Duns Scotus ... Doctor Subtilis ... after 
! which ... Llull ... was given the nickname Doctor Illuminatus ... ]
...
the labours of Averroes, who died at Morocco in 1198, were spreading among the Arabs 
a deference for the authority of Aristotle such as no preceding commentator or translator
had inspired. Another widely scattered body supplied the link that brought these labours 
home to Christendom. The Jews of Syria, and those who, under the scornfully tolerant 
rule of the Saracens in Spain, found refuge from the persecution and insult which 
confronted them in the great cities of Christian Europe, were distinguished by their 
cultivation of the new philosophy, and their acquaintance with both Arabic and Latin 
enabled them in turn to render the works of Averroes accessible to the scholars of the 
Romance countries. It would seem to be a well established conclusion that the 
philosophy of Aristotle was first made known to the West mainly through these versions 
...
by the year 1272, or two years before the death of Thomas Aquinas, the whole of 
Aristotle's writings, in versions either from the Greek or the Arabic, had become known 
to Western Europe. Within a period therefore of less than three quarters of a century, 
this philosophy, so far as regards Christendom, passes from a state of almost complete 
obscuration to one of almost perfect revelation ...
the rise of the Rhyming Chroniclers in England and that of the Troubadours in France 
are indications of a very general craving. It was precisely when this craving was at its 
height that the new Aristotle appeared ... the simultaneous introduction of the new 
philosophy and the installation of the Dominicans in the chairs of the university of 
Paris ... arrived at the chief mental phenomenon of this century, - 
the Dominican interpretation of Aristotle 
...
According to Plato ... genera, species, and universals, exist not only as concepts of the 
intellect, but independently of sensible objects and abstracted from them ;
according to Aristotle, they have no real existence save in sensible objects and are 
universal and immaterial only as apprehended by the mind 
...
Roger Bacon [ 1219-1292 Doctor Mirabilis ] was of the Franciscan order, and the 
persecution he underwent at the hands of that community at Oxford when he essayed 
to prosecute his scientific researches, is a familiar tale. While Albertus and Aquinas 
were the guests of royalty and expounded their interpretation of Aristotle to admiring 
throngs at Cologne and Paris, the poor English friar was ...[ suffering ]... isolation, 



disgrace, and banishment ... Bacon was no mere iconoclast ; and while he 
severely scrutinised existing defects he was not less explicit in the remedies he 
advocated. Logic was, indeed, to be dethroned, but its place was to be filled by two 
other studies, which he regarded as the portals to all knowledge, the study of language
and the study of mathematics ... It is to Mathematics ... that he assigns the foremost 
place. Divine Mathesis, and she alone, can purge the intellectual vision, and fit the 
learner for the acquirement of all knowledge 
... 
theology must, when followed out, become metaphysical; metaphysics must become 
theological. This same thought seems, with no knowledge of its mediaeval origin, 
to have forced itself on Descartes, was reasserted by Leibnitz, … 
was thought insufficient by Kant, revived in another form by ... Hegel 
… 
Pembroke Hall in 1347 ... owed its creation to Marie de St. Paul, a warm friend of the 
Franciscans ... better known as Mary de Valence ... 
in Gray's Installation Ode, ... the poet, himself a Pembroke man, designates the 
foundress of his college, as sad ... on her bridal morn ... wept her bleeding love ...
The year 1349 is a memorable one in English history ... the year of the Great Plague ... 
Upon the universities the plague fell with peculiar severity ...”.

Sir John Brewster I, my 22nd Generation Father (20-great grandfather) born 1279 
Rushmere, Suffolk - died 1299 (?). The surname Brewster was an occupational name 'a 
brewer of ale'. This was in early times a female occupation … the origin of surnames is 
associated with the emergence of bureaucracies …

... the coat of arms was a practical matter which served a function on the battlefield and 
in tournaments. With his helmet covering his face, and armour encasing the knight from 
head to foot, the only means of identification for his followers, was the insignia painted 
on his shield, and embroidered on his surcoat …

[ facts and images herein are from Wikipedia, geni.com, and other web sites ]

Sir John KS Brewster II, my 21th Generation Father (19-great grandfather) born 
1299 Suffolk - died 1325 (?)

Sir John Brewster III, my 20th Generation Father (18-great grandfather) born 1325 
Suffolk - died 1379

Sir Galfridus Brewster, my 19th Generation Father (17-great grandfather) born 
1350 Suffolk - HRH Charles's 17-Great Grandfather. Lady Diana's 17-Great Grandfather 
- died 1410 in Scrooby



John Brewster, my 18th Generation Father (16-great grandfather) born 1380 Suffolk 
- died 1441 in Scrooby

Humphrey Brewster, my 17th Generation Father (15-great grandfather) born 1410 
Suffolk, England - died 1443 in Scrooby

Robert Brewster of Scrooby, my 16th Generation Father (14-great grandfather) 
born 1440 Suffolk, England - ? MA Cambridge 1468-69 ? - died 1505 in Scrooby

William Brewster of Rushmere, my 15th Generation Father (13-great grandfather) 
born 1470 Suffolk, England - died 1521 Bentley-Cum-Arsksey 

Robert Brewster, my 14th Generation Father (12-great grandfather) born 1494 
Suffolk, England - died 1540 Suffolk
His brother William Brewster of Hatfield was born 1510 Bentley-Cum-Arksey 
Yorkshire - B.Can.L. Cambridge 1532-3 

Humphrey Clearke Brewster, my 13th Generation Father (11-great grandfather) 
born 1526 Suffolk, England - died 1593 Suffolk
His first cousin William Brewster of Scrooby was born 1534; was Bailiff, Postmaster.

Francis Brewster I, my 12th Generation Father (10-great grandfather) born 1573 
Suffolk, England - died 1632 Somerset - was a Collector of Rents for Sir John Stafford. 
His brother Humphrey Brewster, Jr., matriculated as Pensioner St. John’s Cambridge 
in 1588; admitted Middle Temple 1596 from New Inn, died 1613 at age 44.
His second cousin William “Elder” Brewster born 1565 Scrooby Nottinghamshire; 
matriculated as Pensioner Peterhouse College Cambridge 1580; Pilgrim leader of 
Mayflower Compact; Y-DNA Haplogroup I-M253; died 1644 Plymouth.  

Francis Brewster II, my 11th Generation Father (9-great grandfather) born 1598, 
was admitted (age 17) as Fellow Commoner Pembroke Cambridge in 1617; 

matriculated in 1618, the year his son Nathaniel was born; received BA in 1620; 
received MA in 1624. He was a Barber/Surgeon and a Puritan. 
In 1638 he was one of the original settlers of New Haven in 1638. 
Around 1647 he died at sea aboard the Lombard Phantom Ship.  
His brother Robert Brewster born 1599 matriculated as Fellow Commoner Pembroke 
Cambridge in 1617; MP for Dunwich and for Suffolk.
His brother John Brewster born 1600 subscribed Oxford 1613 admitted Pensioner 
Emmanuel Cambridge 1620 adm at Gray’s Inn 1623



Nathaniel Brewster, my 10th Generation Father (8-great grandfather) 
was born in London in 1618, when Johannes Kepler (1571-1630) was working on 
the 3-volume Epitome astronomiae Copernicanae (1617, 1620, 1621) 
which contains all three of Kepler’s laws of planetary motion: 

Planet Orbits are ellipses with the Sun at one focus; 
Planet-Sun lines sweep out Equal Areas in Equal Times; 

Square of Planet Period is proportional to Cube of Semi-Major Axis of Planet Orbit. 

In 1621 Kepler published the second edition of Mysterium Cosmographicum 

and successfully defended his mother against accusation of witchcraft 
for which she had been imprisoned for 14 months. 
An unconventional Lutheran, Kepler had difficulties during the Thirty Years’ War 
(1618-1648) between rising France and declining Habsburgs. 

  
Nathaniel enrolled in Harvard and was in Harvard’s first graduating class, 
receiving the AB degree in 1642, the year that Isaac Newton was born.  

Nathaniel then moved to England and became a cleric in the Church of England. 
In 1644 Nathaniel married Abigail Reynes with whom he had 3 children. 
In 1646 Francis II embarked from New Haven on the Lamberton bound for England, 
but the ship, known as the Phantom Ship because of a mirage that appeared over the 
New Haven harbor - see Henry Wadsworth Longfellow’s poem “The Phantom Ship” -  
was lost at sea. 

In 1653 Oliver Cromwell was made Lord Protector of England, Scotland, and Ireland. 
After Abigail’s death in 1654 Nathaniel attended Trinity College in Dublin where William 
Rowan Hamilton (1805-1865) invented Quaternions and the Icosians for Octonionic 
E8, receiving the B.D. degree in 1656. 

While in Dublin Nathaniel married Sarah Ludlow with whom he had 7 children. 

The English Restoration Uniformity Act of 1662 drove Puritan ministers from the Church 
of England to Presbyterian and Congregational Churches. 
In 1663 Nathaniel moved to Boston. In 1665, the year of Isaac Newton’s B.A. degree 
from Trinity College, Cambridge (which closed for the 1665-1666 Great Plague), 



Nathaniel moved to Suffolk County, Long Island, becoming the first minister of the 
Presbyterian Church at Setauket (Brookhaven Twp. on the North Shore). 

In 1666, inspired by Ramon Llull, Gottfried Leibniz earned his Doctorate in Law and 
published De Arte Combinatoria in which he said “... the art ... of the sciences, i.e., of 
inventive logic... let the first terms, of the combination of which all others consist, be 
designated by signs; these signs will be a kind of alphabet. It will be convenient for the 
signs to be as natural as possible - e.g., for one, a point; for numbers, points; for the 
relations of one entity with another, lines; for the variation of angles and of extremities in 
lines, kinds of relations. If these are correctly and ingeniously established, this universal 
writing will be as easy as it is common, and will be capable of being read without any 
dictionary; at the same time, a fundamental knowledge of all things will be obtained. The 
whole of such a writing will be made of geometrical figures, as it were, and of a kind of 
pictures ...”. Leibniz worked with the 64-element I Ching that corresponds to 

the 2^6 = 64-element Real Clifford Algebra Cl(2,4) of the Conformal Group of Gravity. 
Leibniz considered SpaceTime to be relativistic, based on space being an order of 
relative positions and time being an order of events. 
His characteristica universalis diagram corresponds to 4+4 M4 x CP2 Kaluza-Klein 

and to 2^8 = 256-dimensional Clifford Algebra Cl(8) that is the 8-Periodic fundamental 
building block of the Algebraic Quantum Field Theory of E8 Physics 
where E8 is constructed from the tensor product Cl(8) x Cl(8) = Cl(16). 
Leibniz saw the particles of physics not as simple particles, 
but as Vortices, which in E8 Physics correspond to Schwinger Sources. 



Nathaniel Brewster lived the rest of his life (death in 1690) in Setauket. 
Brookhaven is the anglicized name of its first settlement, Setauket, and is home to 
Brookhaven National Laboratory and Stony Brook University which has the 1967 Yang 
Institute for Theoretical Physics and the 2007 Simons Center for Geometry and Physics. 
His Harvard education is described in 
http://news.harvard.edu/gazette/story/2012/05/commencement-from-1642-onward/

“... on Oct. 28 of ... 1636 ... the Massachusetts Bay Colony created ... Harvard ... 
the first institution of higher learning in the English New World ... 

Starting in 1642, in imitation of Old World universities, candidates for a bachelor of arts 
(A.B., or Artium Baccalaureus) posted broadsheet academic statements representing 
the scope of their work: theses, pro virile defenendae they were prepared to defend the 
morning of Commencement. Candidates for a master of arts (A.M., or Magister Artium) 
posted Quaestiones pro modulo discutiendae, single questions in logic, mathematics, or 
other fields that they answered that afternoon in the affirmative or negative.
No one received a diploma, a tradition that started in 1813. If you wanted one, you paid 
a calligrapher to design and draw it. And class rank? That was set within a few months 
of your freshman year, based on the social standing of your parents. (After 1772, the 
names of graduates were listed alphabetically.) No honorary degrees were awarded 
until 1692, and the first for accomplishments outside of academics was bestowed in 
1753. It went to Benjamin Franklin. ...”.

“... their Studies ... 
To the first years ... Logic, the first three quarters, Physics, the last quarter ... 
To the second year ... Ethics and Politics ... 
To the third year ... Arithmetic and Geometry, the three first quarters, Astronomy the last 
...

Class of 1642
... Nine bachelors commenced ... 

Benjamin Woodbridge ... George Downing ... John Bulkley ... 
William Hubbard ... Samuel Bellingham ... John Wilson ... 

Henry Saltonstall ... Tobias Barnard ... Nathaniel Brewster ...”. 

http://news.harvard.edu/gazette/story/2012/05/commencement-from-1642-onward/
http://news.harvard.edu/gazette/story/2012/05/commencement-from-1642-onward/


Nathaniel Brewster - Harvard AB 1642
One of the 512 10th Generation Grandfathers (8-Great-Grandfather) 

of Frank Dodd (Tony) Smith, Jr.

Ruby = red corundum Al2O3:Cr = abrasive hardness 9
illegitimi non corundum = Don’t let the bastards grind you down 

In the 1800s SiC = carborundum was produced with hardness 9.5 
so Gen. “Vinegar” Joe Stilwell (China-Burma-India) 

6-Great-Grandson of Nicholas Stilwell who went from England to Holland 
and in 1638 to New Amsterdam

modified the aphorism to “illegitimi non carborundum” 
which became in 1953 the motto of the Harvard Band. 

Gold + Copper
Au = basic currency of EurAsia and South America

Cu = basic currency of North America = 
= ElectroMagnetic Industry

Harvard University ... Studies ... by John Langdon Sibley (1873) 
... 1642 ...

To the first years ... Logic, the first three quarters, Physics, the last quarter ...
To the second year ... Ethics and Politics ...
To the third year ... Arithmetic and Geometry, the three first quarters, Astronomy the last















Francis Brewster I
12-Generation 10-Great Grandfather of Frank Dodd (Tony) Smith Jr

Born 1566 in Suffolk England. Died 1644 in Somerset England. 

Suffolk and Somerset were Parliamentarian in the English Civil War.

Francis I did not attend University, although some of his family members had: 

Robert Brewster, of Scrooby, 2-Great-Grandfather of Francis I b. 1440 d. 1505, 
was MA Cambridge 1468-9. 

Robert Brewster, Grandfather of Francis I b. 1494 d. 1540 
His brother William Brewster of Hatfield b. 1510 was B. Can. L. Cambridge 1532-3 

Francis I was a collector of rents and so could
afford to send his three sons to Cambridge where his brother had matriculated 
and to send two of his grandsons to Cambridge and to Harvard. 

His father Humphrey Clearke Brewster (1526-1593) (according to Burke’s Landed Gentry) 
“... purchased the manor and living of Wrentham, and in 1556, built the hall there, at 
which his descendants continued to reside until 1794 ... The income of the proprietors of 
Wrentham was derived from lands in more than twenty parishes in Suffolk and Norfolk. 
In the former county the Brewsters possessed leading influence, 
and in the great rebellion became partisans of the parliament ...
[ his grandson ]... Robert Brewster ... sat ... for Dunwich in the Long Parliament ... 



Humphrey [ Clearke ] Brewster ... had ... sons ... [ William b. ca 1566 ] and 

Francis [ I ] his heir ... b. in 1566 ... d. in 1644 ...

Humphrey [ Jr ]... [ who matriculated as Pensioner St. John’s Cambridge in 1588; 
admitted Middle Temple 1596 from New Inn, b. 1569 died 1613 at age 44 ] ... 

and 

four dau[ghter]s ... Elizabeth ... Susan ... Mary ... and Jane ... 

The elder son and heir Francis Brewster [ I ], Esq. of Wrentham Hall ... 
an active parliamentarian during the rebellion as a magistrate and deputy-lieutenant ... 
had ...[ sons Francis II 1598-1647, Robert 1599-1663, and John b. 1600 
and daughters Gillian Brewster and Mary Garth ] 

[ Fellow-commoner; the first of the three ranks in which students were matriculated 
Pensioner; the second of the three ranks in which students were matriculated 

Sizar. The third of these ranks. In old times sizars performed many menial services. ]

John ... b. in [ 1600 ]... d. in 1677 ...[ subscribed Oxford 1613 admitted Pensioner
! Emmanuel Cambridge 1620 adm at Gray’s Inn 1623  ]... was a member of the 
! parliament committee formed for the preservation of the peace of the county of 
! Essex ... 

Robert ... b. in [ 1599 ]... d. in 1663 ... [ matriculated as Fellow Commoner Pembroke
! Cambridge in 1617; MP for Dunwich and for Suffolk ]... had two sons ... 
!
! Francis ... b. in 1623 ...[ matriculated as Fellow Commoner St. Catherine’s 
! Cambridge in 1642 adm at Gray’s Inn 1646 ]... d. 1671 ... 
!
! Robert ... b. in 1625 ... d. in 1681 ... 

Francis [ II ], of Wrentham, b. in [ 1598 ] ...[ was admitted (age 17) as Fellow Commoner 
! Pembroke Cambridge in 1617; matriculated in 1618; received BA in 1620; !

! received MA in 1624. He was a Barber/Surgeon and a Puritan. ... 
! By the sixteenth century ... the Castle of Bristol ...  had fallen into disuse, but the 
! City authorities had no control over royal property and the precincts became a 



! refuge for lawbreakers ... On 23 Aug 1626 ...[ Frances II ]... received a lease of 
! the ... castle ... from King Charles I, for a period of 80 years ...
! In 1630 the city bought the castle and when the Civil War broke out the city took 
! the Parliamentary side and partly restored the castle. However Royalist troops 
! occupied Bristol and eventually Oliver Cromwell ordered the !destruction of the 
! castle. The castle was demolished in 1656 ...
!  In 1638 ...[ Francis II ]... was one of the original settlers of New Haven ... 
! Around 1647 he died at sea aboard the Lombard Phantom Ship ]... 
! having had issue ...
! [ daughters Mary French b. 1633 and Hannah Thompson and ? Herbert 
! sons Nathaniel 1618-1690, John b. 1632 and Robert b. 1638
! and Francis 1627-1694, Joseph b. 1628 and Benjamin b. 1644 

! Mary, daughter of Francis II, testified at a 1654 New Haven witch trial 
! Witchcraft officially became a crime in Connecticut in 1642 ...
! New Haven enacted its witchcraft law in 1655 ... 
! almost all of alleged witches were hanged ... no witch was ever burned at the 
! stake in Connecticut ( www.damnedct.com/connecticut-witchcraft-trials and 
! The Witchcraft Delusion in Colonial Connecticut (1647-1697) by John M. Taylor) ]

! Nathaniel ... b. in [ 1618 d. 1690 ]... 
! employed in Ireland by the parliament in 1655 ...
! [ enrolled in Harvard in 1639 and was in Harvard’s first graduating class,

! receiving the AB degree in 1642, ... Nathaniel then moved to England and 
! became a cleric in the Church of England. In 1644 Nathaniel married Abigail 
! Reynes with whom he had 3 children. In 1653 Oliver Cromwell was made Lord 
! Protector of England, Scotland, and Ireland. After Abigail’s death in 1654 
! Nathaniel attended Trinity College in Dublin receiving the B.D. degree in 1656.
! While in Dublin Nathaniel married Sarah Ludlow with whom he had 7 children.
! The English Restoration Uniformity Act of 1662 drove Puritan ministers from the 
! Church of England to Presbyterian and Congregational Churches.
! In 1663 Nathaniel moved to Boston. In 1665, the year of Isaac Newton’s B.A. 
! degree from Trinity College, Cambridge (which then closed for the 1665-1666 
! Great !Plague), Nathaniel moved to Suffolk County, Long Island, becoming the 
! first minister of the Presbyterian Church at Setauket (Brookhaven Twp.) ]... 



This family had many ramifications; one offshot was settled ... in Essex ... and 
possessed the manor of Withfield ... and the manor of Condovers ... 
Another branch was ... at Castle Hedingham, in Essex, early in the 16th century ... 
In 1516, James Brewster ... was burnt for Lollardy at Smithfield 
[ according to www.sacred-texts.com/chr/martyrs/fox114.htm 
about ... 1519 ... was executed in Smithfield, in London, James Brewster, a native of 
Colchester. His sentiments were the same as the rest of the Lollards, or those who 
followed the doctrines of Wickliffe; but notwithstanding the innocence of his life, 
and the regularity of his manners, he was obliged to submit to papal revenge ]...
[... The Smithfield area was fortunate to emerge largely unscathed by the Great Fire of 
London in 1666, which was abated near the Fortune of War Tavern, at the junction of 
Giltspur Street and Cock Lane, where the statue of the Golden Boy of Pye Corner is 
located. In the late 17th century, several residents of Smithfield emigrated to America 
where they founded the Town of Smithfield, Rhode Island ...]....
... 
There was also a branch of the family in Kent 
... 
Another settled in Northamptonshire, and in the reign of Charles I, owned the manor of 
Welford and other lands there 
... 
also, branches in the county of Durham, in Scotland, and in Ireland 
... 
Another branch was established in the United States by William [ Elder ] Brewster ... 
the ruling elder and spritual guide of the Pilgrim Fathers who, in 1620, went out to 
America to avoid the religious persecutions to which they were exposed, and were the 
founders of New England ...[ was born 1565 in Scrooby Nottinghamshire; 
matriculated as Pensioner Peterhouse College Cambridge 1580; 
Y-DNA Haplogroup I-M253; died 1644 Plymouth, second cousin of Francis I 
William “Elder” Brewster was 
son of William Brewster of Scrooby b. 1534 
[ who ] [ was appointed Receiver and Bailiff of the Archbishop's estates at Scrooby in 
1575 for the duration of his lifetime. ... The terms of the appointment appear to suggest 
that Brewster should occupy all or part of the manor house ... He ... was appointed to 
the additional post of Master of the Queen's Postes in 1588. He was then responsible 
for the safe accommodation of Crown messengers journeying along the main road from 
London to Scotland. William Brewster Senior died in 1590, and was succeeded by his 
son ... From 1606-7 Brewster held Separatist meetings in the manor house. 
Around 1636-7 most of the manor house and its outbuildings were demolished following 
a demolition order granted by Charles I ( www.scrooby.net/page/scroobyManorHouse ) ] 
and 
Grandson of William Brewster of Hatfield b. 1510 
and 
Great-Grandson of William Brewster of Rushmere b. 1470 d. 1521 
who was also Great-Grandfather of Francis I ]
...
...[ Brewster ] Mottto - Verite soyet ma garde [ Truth be my shield ]...”. 

http://www.sacred-texts.com/chr/martyrs/fox114.htm
http://www.sacred-texts.com/chr/martyrs/fox114.htm
http://www.scrooby.net/page/scroobyManorHouse
http://www.scrooby.net/page/scroobyManorHouse


























Frank Dodd (Tony) Smith, Jr. - Princeton 1963 = 1642 + 321 years

Tiger Eye = Quartz SiO2 intergrown with 
Goethite Fe2O3.H2O = needle iron ore with Ferric Fe3+ Iron(III)

hydrated with nH2O = Limonite
Iron = Steel Industry

Limonite = H20 neutron absorption + Iron charged-particle absorption = Mike Shield 

Silver + Palladium
Ag = currency

Pd = Cold Fusion of D+D+D+D -> He + He + 48 MeV

ADVANCED CALCULUS
by H. K. NICKERSON, D. C. SPENCER AND N. E. STEENROD
the honors course in Advanced Calculus ... Princeton University

TABLE OF CONTENTS
I . THE ALGEBRA OF VECTOR SPACES
II. LINEAR TRANSFORMATIONS OF VECTOR SPACES - leads to Lie Groups and 
Symmetric Spaces
III . THE SCALAR PRODUCT
IV. VECTOR PRODUCTS IN R3 - leads to Vector Products in R7
V. ENDOMORPHISMS 
VI. VECTOR-VALUED FUNCTIONS OF A SCALAR 
VII. SCALAR-VALUED FUNCTIONS OF A VECTOR
VIII. VECTOR-VALUED FUNCTIONS OF A VECTOR
IX. TENSOR PRODUCTS AND THE STANDARD ALGEBRAS - leads to Clifford Algebras 

and Spinors
X. TOPOLOGY AND ANALYSIS 
XI. DIFFERENTIAL CALCULUS OF FORMS 
XII. INTEGRAL CALCULUS OF FORMS
XIII. COMPLEX STRUCTURE - leads to Potential Theory, Green’s Functions, Bergman Kernels, 

Bounded Domains, and Schwinger Sources



Paternal DNA 
Smith 

Overview

50,000 BP - Africa Haplogroup M168

50,000 - 40,000 BP - Africa Haplogroup YAP



Cousins of my Paternal Y-DNA Line: 
50,000 BP - M174 leaves YAP from Africa to Sunda, Japan, Tibet 

Tibet -     I Ching 64 = E8 triality 
Japan -  Shinto Futomani 128 = E8-Cl(16) half-spinor
Sunda - Origin of India-China Asia population (HUGO, Science 326 (2009) 1541- 1545)
              Rg Veda - 240 E8RV    Hindu - Sanskrit - Mt Meru 256 = Cl(8) = Cl(16) spinor 
              Angkor Wat (yellow) - Angkor Thom (red) - Phnom  Bakheng (purple)

(tourismcambodia.com map)
Angkor Wat has 4 pillars around its center - IFA Tetragram = 4 bars out of 8 = 4e + 4o
Angkor Thom has two arrays of 16 pillars each around its center - 16x16 = 256 IFA Odu
Both are enclosed in 8-pillar squares - 8 IFA Opele Chain Elements - 2^8 = 256 IFA Odu
Both centers have 8 layers - 2^8 = 256 IFA Odu = dim Cl(1,7) = Cl(8) 





The center pillars of Angkor Thom and Angkor Wat each represent 8 levels of Mt. Meru. 
According to the Indian National Science Academy web site insaindia.org : 
"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ...
permutations and combinations of long and short sounds ... led ... to discover[y of]
the Meru Prastara ... now known as Pascal's Triangle ...". In my Mt. Meru diagram 
below, the row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 
16x16 elements of the Cl(8) Real Clifford Algebra of African IFA divination.
The other rows contain the 2^N elements of Cl(N) where N is the second number from
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N),
with the figure above showing Cl(0) through Cl(16) which I have outlined in green.



According to Wikipedia: “...Phnom Bakheng is a symbolic representation of Mount 
Meru ... a status emphasized by the temple’s location atop a steep hill 65 m above the 
surrounding plain. The temple is built in a pyramid form of seven levels ...  At the top 
level [are] five sandstone sanctuaries - [as in] Angkor Wat seen from Phnom Bakheng ... 

... Originally, 108 small towers were arrayed around the temple at ground level and on 
various of its tiers; most of them have collapsed ...”.

(google earth images)
Phnom Bakheng has 3-mile square moat with area 3^2 = 9 

Angkor Thom      has 2-mile square moat 2^2 = 4 



Angkor Wat                        has rectangular moat with 1-mile base

1 and 4 and 9 are the top three components of the Square Pyramidal Number of order 8 
1+4+9+16+25+36+49+64 = 204 = 203 courses of Great Pyramid + Capstone 

(chart from The Great Pyramid, by Peter Lemesurier, Element Books (1987))

Mt. Meru corresponds to the Binomial Pyramid Triangle:

Square Pyramidal Number of order 16 = 1496 = 8 x 11 x 17



40,000 BP - M96 leaves YAP and goes up Nile
                   Cousins of my Paternal Y-DNA Line: 
                    M2 branch going back south to Boskop 

36,000 BP - M96 continues up Nile to build the Great Pyramid 
                    and during its construction to invent the efficient Hebrew Alphabet 
                    and the time of Late Wisconsin Glaciation 
                    and the time that the shock wave of the Geminga Supernova hit the Earth
                    and beginning of Manetho’s Rule of Gods on Earth (36,000 to 22,000 BP) 

The Builders of the Great Pyramid who had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough
contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself:
The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone 
represented by 1+1 + 8+8 = 18 for a total of 221 courses above ground level. 
The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so 
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford



Algebra are (35+35) 35 elements plus 35 elements, dual to each other. When the 
Subterranean 35 courses are included, the total number Courses of the Great Pyramid 
is 221 + 35 = 256 = number of IFA Odu and dimension of IFA Clifford Algebra Cl(8). 



22,000 BP - M35 leaves M96 and Africa to cross Mediterranean 
                   from the Nile Delta into the Middle East and Kosovo / Macedonia 
                   Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP) 
                   ended after Ice Age when sea levels rose requiring agri-tech for survival 
                   Manetho’s Rule of Mortal Humans began 11,000 BP
                   which was about 25-26,000 years after the Geminga shock wave 
                   when the Great Pyramid Star Alignments were the same 
                  11,000 BP also had a supernova (Vela X) and the Sphinx was built. 

8,000 BP - During Manetho’s Rule of Mortal Humans (11,000 BP through now) 
                  E-V13 evolved from M35 and: 
330 BC - Cousins of my Paternal Y-DNA Line - Alexander the Great army goes East to 
India and South to Great Pyramid / Alexandria and then returns to Kosovo / Macedonia. 



100 BC - Gaius Marius formed Roman Legions using Kosovars / Macedonians. 
130 AD - Roman Legions controlled Danube  / Rhine / Britain (up to Hadrian’s Wall). 



Cousins of my Paternal Y-DNA Line: 
300 AD - Hungarian Ashkenazim founded by M35 descendants.
500 AD  - Ashkenazim in Hungary set up Radhanite Europe / Tang China trade 
1000 AD - Tang Dynasty ended and Venice, Genoa, etc. succeeded Radhanites. 

...

1816 - 4th Gen Grandfather Benjamin Franklin Smith born 

1841 - 3rd Gen Grandfather James Madison Smith born Stilesboro GA

1877 - 2nd Gen Grandfather James Madison Smith born Taylorsville GA 

1906 - 1st Gen Father Frank Dodd Smith of Tony born Stilesboro GA 

1926 - 1st Gen Father Jack Smith of Fred and Sarah Fran born Cartersville GA 
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Deep State - Big 5 Bank Cult
Frank Dodd (Tony) Smith, Jr. - 2014

Mike Lofgren in a 21 February 2014 essay  at Moyers & Company described 
"... Deep State ... a hybrid association of elements of government and parts of top-level finance and industry that is
effectively able to govern ... without reference to the consent of the governed as expressed through the formal political
process …".

In some countries their Deep State is clear and open: 
the Russian Deep State is what was known in Soviet days as the KGB; 
the Chinese Deep State is the CPC/PLA. 

The USA/UK Deep State is thought by some to be the Wall Street and London City 
Big Banks whose Quadrillion Dollar Hedge Fund Casino is the largest concentration of nominal wealth on Earth. 

What would a Wall Street / London City Deep State do if the next financial crisis were 
on the scale of Hundreds of Trillions of Dollars, far beyond the scale of the few Trillion a year of Quantitative Easing
for the 2008 financial crisis Banker Bailout ? 

Consider these quotes from www.telegraph.co.uk on 14 Feb 2014 and 10 Sep 2013: 
"… Concerns over the potential manipulation of foreign exchange markets …
the allegations over currency manipulation were "ever bit as bad" as those in the Libor-rigging scandal … If rates have
been manipulated it could mean
hundreds of trillions of dollars of investments could have been incorrectly priced. 
...
the FCA … was investigating the potential manipulation of the ISDAfix that is used to price much of the $379 trillion
(£242 trillion) interest rate swap market …".
and 
this quote from www.prisonplanet.com on 18 February 2014: 
"... Yet another banker has committed suicide, with a JP Morgan forex trader leaping to his death from the top of the
firm’s Chater House headquarters in Hong Kong. Over the past few weeks at least seven bankers have died under
mysterious circumstances, including another JP Morgan senior manager who jumped off the top of a skyscraper in
London last month. Speculation is rife that the series of deaths are connected to some kind of looming financial crisis
...". 

If the USA/UK Deep State is indeed Wall Street / London City, 
then 
the Big Banks would get the Fed/Treasury to print up Hundreds of Trillions of Dollars 
as a Banker Bailout to cover losses. 
Those Hundreds of Trillions of Dollars would be a Weimar-style HyperInflation 
that destroys the Dollar as a Reserve Currency 

China becomes the New Global Financial Hegemon. 

Alternatively, pseudonymous Tyler Durden of Zero Hedge sees the USA/UK Deep State as a broader "... National
Security State which enables a vast Imperial structure that incorporates hard and soft power--military, diplomatic,
intelligence, finance, commercial, energy, media, higher education--in a system of global domination and influence ...
read "Foreign Affairs", with an emphasis on reading between the lines ...".
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Tyler Durden wrote "Who Gets Thrown Under The Bus In The Next Financial Crisis?" 
on 3 March 2014, saying "... In the 2008 financial crisis, the Fed threw savers and the bottom 95% under the bus to
funnel hundreds of billions of dollars ... to the banks to rebuild their broken balance sheets. The Fed also provided
limitless liquidity to bank trading desks and financiers to skim billions from carry trades, effectively channeling
the nation's financial resources to enrich its cronies, the top 1/10th of 1% ... 
the next (and inevitable) financial crisis ... is simple to summarize: the paper claims on
wealth so far exceed actual wealth that something's gotta give. These claims include trillions of dollars in shadow-
banking bets (derivatives and other leveraged claims all teetering on a tiny base of real collateral) and trillions of
dollars in debt-based claims
on future income. Simply put, the vast majority of these claims will have to be zeroed out, i.e. these phantom-claim
"assets" will be voided and declared worthless. 
This leads to the key question: 
who will the Deep State throw under the bus to preserve itself and the nation-state? 
...
the speculative excesses and political power of Wall Street pose a strategic threat to the Deep State, and as a result a
showdown between 

the Deep State ... high-echelon U.S. military and national-security assets ... 
and

the surface machinery of governance that has been captured by Wall Street 
is looming 
...
Between saving the U.S. dollar and making whole the $100 trillion in nominal-value bets made by financiers in
offshore shadow-banking accounts--there's no contest. 
...
the pre-eminence of both the Deep State and the U.S. nation-state 
depend on the U.S. dollar remaining the key reserve currency in the global economy.
The collapse of the U.S. dollar would destroy the foundation of both the Deep State and the U.S. nation-state, hence ...
the Deep State will not enable that collapse.
...
the Deep State will do whatever it takes to eliminate strategic threats to the integrity of the Deep State and the nation it
depends on for its power and survival. In a financial crisis that threatens the dollar and the Deep State, the phantom
claims of Wall Street's financier skimmers, scammers and swindlers will be tossed under the bus ...". 

If the USA/UK Deep State is indeed the Broader Alternative, 
then 
the Remnants/Successors of Wall Street / London City will be in competition with China 
for the role of Global Financial Hegemon. 

What assets will the Remnants/Successors of Wall Street / London City have in 
their competition with China ? 

According to the OCC Quarterly Report on Bank Trading and Derivatives Activities (Third Quarter 2013) the Assets
and Notional Amount of Derivatives = Phantom Claims 
held by the top 5 Bank Holding Companies were (in $ millions): 
JPMORGAN CHASE & CO.                           2,463,309       73,255,282
CITIGROUP INC.                                            1,899,511        63,245,172
BANK OF AMERICA CORPORATION         2,128,706       57,929,528
GOLDMAN SACHS GROUP, IN., THE           923,359        50,372,894 
MORGAN STANLEY                                        832,223        50,332,826                    

Therefore, 
the Big Five Banks have $ 303 Trillion of Total Wealth (Real Assets + Phantom Claims) 
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but 
$ 295 Trillion of their Total Wealth is in Phantom Claims that would be Zeroed Out 
leaving 
the Big Five Banks with only their Real Asset Wealth of $ 8 Trillion. 

The Top 5 Banks of China have assets (according to www.cba.ca) (in $ millions ):
ICBC                                                             2,803,129      
China Construction Bank Corporation          2,232,764      
Agricultural Bank of China                           2,116,358 
Bank of China                                                2,026,278
Bank of Communications                                 842,651

Therefore, 
the Top 5 Banks of China have Real Asset Wealth of $ 10 Trillion.             

Since Remnant USA/UK Banks and China Banks have roughly equal Assets 
their competition for Global Financial Hegemon will be decided by other factors: 

China + Russia has the Chinese Manufacturing Machine 
which can be fed by Russian Resources

while 
the USA/UK has nothing to offer the rest of the world 

other than Lawyers, Accountants, and Bankers 
which would be irrelevant with China as Global Financial Hegemon. 

USA/UK policy in the Middle East has alienated both Iran and Saudi Arabia 
and has driven Egypt to seek arms from Russia 

while 
China is getting agreements to buy oil from Russia, Saudi Arabia, Iran and Venezeula 

using Chinese currency instead of Dollars.

USA/UK has historically had high influence in Europe 
but 

instability of the European Union due to mismatch 
of the German and the South European economies 

make it a less reliable ally. 

USA/UK has military bases in Japan 
but 

Japanese economic ties to China are strong and 
Japan might refuse to risk the Nuclear Destruction of a war with China. 

The USA/UK has military might of USA + NATO 
but 

is opposed by the military of China + Russia 
so 
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a military war would result in the Nuclear Destruction of the USA/UK. 

Would the USA/UK prefer Nuclear War 
to 

living under Chinese Hegemon ? 

As I write this in early March 2014 the lead news in the USA/UK is
"Pentagon sending fighter jets 

to boost NATO presence amid Ukraine standoff" 
(Fox News 5 March 2014)

"U.S. Bid for Russia-Ukraine Talks Fails" 
(The New York Times 5 March 2014)

"Ukraine crisis: Russia 'spinning' intervention, says US"
(The Telegraph 5 March 2014)

"Blows for west in bid to counter Moscow 
Kremlin shuns Ukraine meeting 

as Germany resists US-led sanctions call" 
(Financial Times 5 March 2014)

The loud noisy Ukraine news in USA/UK seems to be 
a Deliberate Distraction of the USA/UK general population 
from the really serious issue of impending collapse of the USA/UK Deep State Hedge Fund Casino. 

The importance of the Hedge Fund Casino Collapse has been seen in the first 4 pages. 

What is importance of the Ukraine issue? 
Ukraine is divided between Ukrainian Majority (yellow) and Russian Majority (red): 

(image from Wikipedia)
Russia (Ukraine's gas provider and lessee of Crimea) and EU / NATO 
presented competing aid packages to Ukraine's elected President Yanukovych 
who rejected the EU / NATO proposal and accepted the Russian proposal. 

EU countries Poland, Slovakia, Hungary,  and Romania share borders 
with the Ukrainian Majority (yellow) part of Ukraine, which includes Kiev. 
USA/UK Deep State favors Ukraine's inclusion in EU / NATO and so instigated in Kiev 
a violent coup against President Yanudovych (who fled to Russia for personal safety) 
and installed a Coup Government to accept the EU / NATO proposal. 

Russia reacted by securing its leasehold interest in Crimea and, at the request 
of President Yanukovych, prepared for military steps to protect the status of 
President Yanukovych including his decision to accept the Russian proposal. 

USA/UK reaction has been highly publicized Anti-Russian bluster and threat 
but no serious military counter to Russia's steps, so it seems that USA/UK is using 
the Ukraine as a Deliberate Distraction from the far more serious Hedge Fund Collapse. 
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Updated to Jan. 2011:
 

The True Lost Symbol

CoEvolution of Mitochondrian and Nuclear DNA  

Human History, Boskops, and Our Future

Egyptian Genesis - Smith Y-DNA

Genesis Perfect Numbers and Boundary-Bulk Physics

Shinto - Lo Pan - QuanCon

Plasma Fusion - Schwinger-Hua-Wyler

E8 Physics 2013 - TetraJJ Dark Energy - Cold Fusion

E8E11K27 - Experimental Higgs-Quark Physics - ACIFA
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Conformal Kepler - MW2012

Confucian China

 

Click Here for Older Updates.

AfHspPhys - Cl(8)^8 UniCon - Click Here For E8 Physics Book - E8 History - E8 Time - Ultimate E8

Tony Smith's Home Page
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Tony Smith's WWW Home Page

web site updated Aug - Sep - Dec 2005 - Mar 2006 - Jun - NEW STUFF - click here for web site in pdf format

VoDou Physics - ET? - NO ET? - 2012 - Oil and Kittens

Now (March 2008) the world has $14 trillion USA, $6 trillion of which are Mortgage-related.

As the Housing Bubble collapses, WHAT SHOULD BE DONE ?
My primary web site ISP changed in 2004/2005, but many pages have links based on an old primary site, so, if, for example, you try to go to a

link to a file with an incorrect path ( such as for example http://www.innerx.net/personal/tsmith/ ) and the file is not found, then try that file with
one of these paths: http://www.valdostamuseum.org/hamsmith/ or http://www.tony5m17h.net/

My Book was BANNED by CORNELL - You can get the 340 page (4 MB) FREE pdf Banned Book FREE BY CLICKING HERE

$100,000 PRIZE - My D4-D5-E6-E7-E8 VoDou Physics Model meets Einstein's Criterion: "... a theorem which at present can not be based upon anything more than upon a faith in
the simplicity, i.e., intelligibility, of nature: there are no arbitrary constants  ... that is to say, nature is so constituted that it is possible logically to lay down such strongly determined

laws that within these laws only rationally completely determined constants  occur (not constants, therefore, whose numerical value could be changed without destroying the
theory) . ...".

9  1  1 

Katrina 

http://www.w3.org/
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/2kly.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/VEpptmov.mov
http://www.daedalus.amacad.org/issues/winter2002/Wilczek.pdf
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Iraq - Kosovo - Divine Justice 2000: Gore's loss to Bush 

NETSURF - HISTORY - MATH - KEYWORDS

AGN - SUPERNOVA - ECLIPSE - SUNSTORM - WEATHER - COMET

Quantum Consciousness - Compton Radius Vortex - Conformal Gravity

130 GeV TRUTH QUARK

and Truth Quark - Vacua excited states at 173 GeV and 225 GeV.

D4-D5-E6-E7-E8 VoDou Physics Model with 130 GeV Truth Quark

E8 (and D4-D5-E6-E7-E8 and B4 and F4) from Clifford Algebra Cl(8)

Why do I like Clifford Algebras ?

    D4                   D5              E6           E7      
  Spin(8)             Spin(10)                                
    28                 8 (+1+8)       16 (+1+16)    27 (+1+27)
                                     Generation-1             
  Gravity             SpaceTime       Fermions                
  16-U(4)                4               8          MacroSpace
                                     Generation-1     of      
 Standard Model      Internal Space  AntiFermions  Many-Worlds
12-SU(3)xSU(2)xU(1)      4               8                    

 

Cornell blacklisted me from the web e-print arXiv, so my web presence is reduced.

Click here to see my papers on the Los Alamos e-print archive and my paper on CERN CDS.

Good - Bad - Beautiful
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                     0 Tao, Simplex Physics
    1 bit

                   2 superposition qbit
          4 spacetime

                     16 fermions Ilm-al-Raml
                256 Cl(8) IFA 2-1CA

            65,536 Torah Genes
           2^32 ~ 4 x 10^9 Genome Base Pairs

                2^64 ~ 16 x 10^18 Brain Electrons Planck
                       2^128 ~ 256 x 10^36 Brain GraviPhotons Uncertainty

              2^256 ~ 65,536 x 10^72 Particles in Universe

Frank D. (Tony) Smith, Jr.
snail-mail:  P. O. Box 370, Cartersville GA 30120 USA

Click Here to go on the web and see a current e-mail address.

Cornell blacklisted me from the web e-print arXiv, so my web presence is reduced.

WWW site: http://www.innerx.net/personal/tsmith/TShome.html
Established February 1994 (on merlin at www.gatech.edu) 
Then mordred killed merlin and took over www.gatech.edu. 

http://galaxy.cau.edu/tsmith/TShome.html 
was established in 1995. 

http://www.innerx.net/personal/tsmith/TShome.html

http://www.valdostamuseum.org/hamsmith/tsemailaddress.html
http://www.w3.org/
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was established in 1996.  
In 1997, I left Ga Tech and the www.gatech.edu pages died.

(In 1998, the name http://tony.ai/ was established, but in June 2001 http://tony.ai/ went away, at least for a time.)

In 1999, I was Off the Web for a while, but I Came Back
In December 2004 

http://www.valdostamuseum.org/hamsmith/TShome.html
became my primary home page and in February 2005 I added 

http://www.tony5m17h.net/TShome.html  
If you try to go to a file path http://www.innerx.net/personal/tsmith/

and the file is not found, then 
try the same file with path http://www.valdostamuseum.com/hamsmith/

or http://www.tony5m17h.net/

 

My web pages are dedicated to the memory of 
Billie Ham Smith - 26 September 1915 to 29 August 1995 

Frank Dodd Smith - 19 December 1906 to 17 September 1986 

Here are some of my audio sources - My web pages have been done with the help of AA and JN, and I have done
most of my web site work on Mac computers.

NEW STUFF - Jun - Mar 2006 Fire Dog year - after Aug / Sep / Dec 2005 - after 25 September 2004 Yom Kippur of
10 Tishri 5765 - after the 14 August 2003 New York Blackout (images from FOX News and The New York Times)

made possible by USA policies on capital investment, maintenance, etc. - after the 29 July 2003 Dog Day New Moon -

http://tony.ai/
http://tony.ai/
http://www.valdostamuseum.org/hamsmith/TShome.html
http://www.tony5m17h.net/TShome.html
http://www.valdostamuseum.com/hamsmith/
http://bastille.gatech.edu/adam/home.html
http://www.foxnews.com/
http://www.nytimes.com/
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- after 4 July 2003 - after 7 June 2003 - Shavout - 7 Sivan 5763 -

- 63 Lunar Years after my conception - after the Annular Eclipse of 31 May 2003 14 Iyar 5763 - Water Sheep New
Year 4700 - or is it 3956 - or is it 4701? -

( image no.1 from BBC web site; images nos. 2 and 4 and from cable TV news coverage; and image no. 3 from Aviation Week 10 Feb 2003, page 27 ) 

 

- after 1 February 2003 - 29 Shevat 5763 - when Space Shuttle Columbia crashed in Texas, killing all 7 astronauts,
including the first Israeli astronaut Acccording to a BBC web article: "... Texas public safety department spokesman

Clive Kennelly said there were more than 2,000 debris fields, scattered from the small town of Nacogdoches about 170
miles (290 km) south-east of Dallas, to the Louisiana border. ...". -

- after 11 September 2002 - after 6 September 2002 - 29 Elul 5762 - Erev Rosh Hashanah - after 27 July 2002 - 18 Ab
5762 - Dog Day Cartersville 2002 - after 24 July 2002 - 15 Ab 5762 - Full Moon after 24 June 2002 - 14 Tamuz 5762 -

Full Moon after Summer Solstice of 21 June 2002 - 11 Tamuz 5762 after - 2-3 Tamuz 5762 - 12-13 June 2002 - 62
Solar Years after Shavuot 5700 - shortly after the 10 June 2002 Annular Solar Eclipse New Moon following Shavuot

5762

62 years after my conception

 

A tagged pdf version (with some active hyperlinks) of text and images of my web site is now
available as a Free Web Book. Click here for it - around 200 MB pdf file.

http://news.bbc.co.uk/
http://news.bbc.co.uk/1/hi/world/americas/2717199.stm
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TonySwebBook.pdf
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You can view it with the free Adobe Acrobat Reader. I thought about printing a paper book, but it has over 9,000
pages. Not only is the pdf easier to manage than paper (on a disk, file, a CD-R, etc), but bookmarks and active

hyperlinks make it easier to navigate. Here are some errata and omissions.

There is also an older 368 page ( 15 MB ) pdf web book with bookmarks: here is the 368 page ( 15 MB ) pdf book; here is a pdf Front Cover; and here is a pdf Back Cover.

......

http://www.adobe.com/products/acrobat/readermain.html


LHC 2015-16 and E8 Physics

Frank Dodd (Tony) Smith, Jr. - 2015   -   viXra 1508.0157



Abstract: 

Run-2 2015-16 of the LHC will probably, when enough data is collected, 
show whether or not there exist two new Standard Model Higgs mass states, 
around 200 GeV and around 250 GeV, each with cross sections 
around 25% of the full Standard Model cross section for the 125 GeV state. 

Run-1 results were consistent with the existence of those two new Higgs mass states, 
but were also consistent with their peaks being statistical fluctuations that could go away 
with more data from Run-2. 

The purpose of this paper is two-fold: 

1 - To describe my E8 Physics Model, which predicts the existence 
of those two new Higgs mass states around 200 GeV and 250 GeV, 
and which allows calculation of realistic particle masses, force strengths, 
K-M parameters, Dark Energy : Dark Matter : Ordinary Matter ratio, etc, 
a description of which takes up pages  6 through 105 (the end) of this paper; 
and 
2 - To describe the status of the LHC Run-2 data 
that will show the existence or non-existence of the two new Higgs mass states 
around 200 GeV and 250 GeV with cross sections about 25% or so 
of the 125 GeV Higgs mass state cross section, 
and therefore either support my E8 Physics Model or kill it. 
Since it may be well into 2016 before Run-2 has enough data 
to decide the issue, I expect to replace this paper with updated 
versions throughout Run-2 until it has decided the issue. 



Table of Contents:  

I - LHC Run-1 (2012) and Run-2 (2015-16) and Higgs mass states ... page 4

II - Why E8 Physics has two new Higgs mass states ... page 9

III - Three T-quark mass states ... page 15

IV - What Does E8 Physics Do ? ... page 25

V - How Does E8 Physics Work ?
        1 - Mathematical Prerequisites ... page 26
        2 - Lagrangian Structure ... page 27
        3 - Fundamental Spinors and Clifford Algebra Origin of E8 ... page 32
        4 - Our Universe emerged from its parent in Octonionic Inflation ... page 34
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        7 - Batakis Standard Model Gauge Groups and Mayer-Trautman Higgs ... page 42
        8 - Fock - Hua - Wolf - Schwinger - Wyler Quantum Theory ... page 46
        9 - Schwinger Sources ... page 47
      10 - Ghosts ... page 52
      11 - Force Strength and Boson Mass Calculation ... page 54
      12 - 2nd and 3rd Generation Fermions ... page 66
      13 - Fermion Mass Calculations ... page 67
      14 - Kobayashi-Maskawa Parameters ... page 79
      15 - Neutrino Masses Beyond Tree Level ... page 89
      16 - Proton-Neutron Mass Difference ... page 94
      17 - Pion as Sine-Gordon Breather ... page 95
      18 - Planck Mass as Superposition Fermion Condensate ... page 100
      19 - Conformal Gravity ratio Dark Energy : Dark Matter : Ordinary Matter... page 101
      20 - Dark Energy: Pioneer and Uranus; BSCCO Josephson Junctions ... page 111
      21 - Strong CP Problem ... page 132
      22 - Grothendieck Universe Quantum Theory ... page 133
      23 - AQFT Quantum Code ... page 136
      24 - World-Line String Bohm Quantum Potential and Consciousness ... page 141



LHC Run-1 (2012) and Run-2 (2015-16) and Higgs mass states: 

By the end of Run-1 in 2012 the LHC had seen clear evidence for a Higgs (green dot) 
with mass around 125 GeV and the expected Standard Model cross section. 
LHC Run-1 saw in the Higgs -> ZZ -> 4l channel indications of 
two more Higgs mass states (cyan and magenta dots) around 200 GeV and 250 GeV

In 2015 Run-2 CMS also saw indications of the 200 and 250 GeV Higgs mass states

( from slide 28 by Jim Olsen for 15 Dec 2015 LPCC Special Seminar )



In Run-1 CMS had also seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with their 2015 Run-2 positions 

and with cross sections around 25% of SM expectation

CMS Run-1 also saw a (?) peak around 320 GeV that I expect to go away with 2016 Run-2 data. 
The two unmarked peaks around 160 and 180 GeV are probably due to WW and ZZ.

 



Further, 
in Run-1 ATLAS had seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with the CMS 2015 Run-2 positions

ATLAS Run-1 did not see the (?) CMS Run-1 peak around 320 GeV 
as ATLAS saw an excess bin adjacent to two deficient bins.





Here are some details ( from slide 22 by Maarumi Kado for 15 Dec 2015 LPCC Special Seminar ): 

In my opinion the indications of 200 (cyan) and 250 (magenta) GeV Higgs mass states 
are there, but are obscured by: 

1 - a large LEE effect that is NOT appropriate for the 200 and 250 GeV Higgs mass 
states that were predicted by my E8 Physics model and indicated by prior Run-1 data

2  - the Brazil Band plot does NOT show the peak just below the 200 GeV line

2 - use of a log scale for the histogram of Events/20 GeV makes it hard to see 
the details of the Events around 200 and 250 GeV. 
It seems clear to me that the linear plot indicates that the 200 GeV (cyan) peak 
and the 250 GeV (magenta) peak are serious candidates with over 5 Events  
that might well be confirmed by 2016 data as real Higgs mass states. 



Why E8 Physics has two new Higgs mass states 

As to WHY two new Higgs mass states are expected in my E8 Physics Model:
The Cl(16)-E8 model identifies the Higgs with Primitive Idempotents 
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded 
single fundamental scalar particle, but rather the Higgs is seen as a quantum process 
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.  

The Green Dot  where the White Line originates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.



The Cyan Dot  where the White Line hits the Triviality Boundary leaving the  
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and 
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto, 
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".

As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It 
evolves according to     d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop 
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at 
low energies is related [to] the physical value of the Higgs mass according to the tree 
level formula  m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the 
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and 
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2 
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass, we expect the standard model to enter 
a strong coupling regime at relatively low energies, losing in the process our ability to 
calculate. This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ... it is natural to think that this effect is caused by 
new strong interactions, and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".



Middle Mass State Cross Section: 

In the Cl(16)-E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



The Magenta Dot  at the end of the White Line is the high-mass state of 
a 220 GeV Truth Quark and a 240 GeV Higgs. It is at the critical point of the Higgs-
Tquark System with respect to Vacuum Instability and Triviality. It corresponds to the 
description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model: 
"... the BHL formulation of the top quark condensate ... is based on the RG equation 
combined with the compositeness condition ... start[s] with the SM Lagrangian which 
includes explicit Higgs field at the Lagrangian level ... 
BHL is crucially based on the perturbative picture ...[which]... breaks down at high 
energy near the compositeness scale  /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, 
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect  mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v 
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ... 
the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. 
The Higgs boson was predicted as a tbar-t bound state 
with a mass MH = 2mt based on the pure NJL model calculation. 
Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".



High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
so 
its cross-section is also about 25% of the Higgs Ground State cross-section.



Three T-quark mass states

The 174 GeV Tquark mass state (cyan dot) is not controversial. It has been observed at 
Fermilab since 1994, when a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark.
In particular, the green bar represents a bin in the 140-150 GeV range containing 
Semileptonic events considered by me to represent the Truth Quark, but as to which 
CDF said "... We assume the mass combinations in the 140 to 150 GeV/c^2 bin 
represent a statistical fluctuation since their width is narrower than expected for a top 
signal. ...". I strongly disagree with CDF’s “statistical fluctuation” interpretation, 
based on my interpretations of much Fermilab T-quark data. 

The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008)



in this semileptonic histogram:

The fact that the low (green) state showed up in both independent detectors
indicates a significance of 4 sigma.

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



Further, in February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis using 8 Dilepton CDF events (hep-ex/9810029)

shows that CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-
mass dilepton events that were indicated to be in the 120-135 GeV range, and shifted 
the mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting 
to discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 



In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF (hep-ex/9801014)

showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.



As to  the T-quark width for the 174 GeV mass state, which appears 
in the 1994 CDF and 1997 D0 semileptonic histograms to be about 40 GeV, 
which is 4 of the 10 GeV histogram bins, 
Mark Thomson, in “Modern Particle Physics” (Cambridge 2013) says:
“... Decay of the top quark ... The total decay rate is ... 

... For ... mt = 173 GeV ... the lowest-order calculation of the total decay width of the top 
quark gives t = 1.5 GeV ... 
The total width of the top quark is measured to be t = 2.0 +/- 0.6 GeV. 
The top width is determined much less precisely than the top quark mass because the 
width of the distribution ...[ color added to show correspondence to CDF and D0 histograms ]...

... is dominated by the experimental resolution. ...”. 

The T-quark total width t = 2 GeV is much smaller than the 40 GeV width 
experimentally observed at Fermilab and would, except for experimental resolution, 
fit well within one single bin in the 1994 CDF and 1997 D0 semileptonic histograms. 



As to  the T-quark width for the 130 GeV mass state, 
which appears in the 1994 CDF and 1997 D0 semileptonic histograms 
to be less than the 10 GeV histogram bin width, 
using the total width formula from Mark Thomson’s book and paraphrasing:   

“... For mt = 130 GeV ... the lowest-order calculation 
of the total decay width of the top quark gives t = about 0.5 GeV ...”. 

I think that the CDF explanation 
for the low mass T-quark peak in a single 10 GeV bin

"... We assume the mass combinations in the ... bin represent a statistical 
fluctuation since their width is narrower than expected for a top signal. ...". 

is highly unlikely since 
a similar low mass single 10 GeV bin T-quark mass peak was observed by the 
independent D0 detector.  

The mt = 130 GeV width of 0.5 GeV is only 1/20 of the 10 GeV bin width of that peak. 
The 20:1 = 10 : 0.5 observed width : actual width ratio for mt = 130 GeV 
is the same as  
the 20:1 = 40 : 2.0 observed width : actual width ratio for mt = 173 GeV. 

What differences between the mt = 130 GeV and mt = 173 GeV states 
might affect their relative experimental resolutions ? 

The mt = 130 GeV peak is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 
Since it is a simple Schwinger Source it has simple W - b - 2 jet decay.

The mt = 173 GeV peak is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups. 
Its decay scheme is more complicated, with 2 stages: 

175 to 130 GeV, a process of the Higgs - T-quark condensate system of E8 Physics
and 

simple W - b - 2 jet decay of the 130 GeV intermediate state. 

The wider width of the 173 GeV decay peak 
is due to the Higgs - T-quark condensate process. 



The 1997 UC Berkeley PhD thesis of Erich Ward Varnes gives details of some D0 
events and analysis, based on the Standard Model view of one T-quark mass state:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...
In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 

The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 



...
The result of reconstructing the top quark mass for a dilepton event is the distribution 
W(mt), which is evaluaed for 50 values of the top quark mass ... the intrinsic resolution 
of the dilepton mass reconstruction is much broader than the 4 GeV/c2 interval between 
assumed top quark masses ... the RMS of the typical W(mt) distribution ... typically lies 
between 35 and 40 GeV/c2 ... 

...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”.

In E8 Physics (viXra 1508.0157) there are, as stated above, three T-quark mass states, 
so in order to keep the kinematic constraint 

“The masses of the reconstructed t and tbar in the event are equal” 
the t and tbar must be in the same mass state, which is physically realistic because 
the t and tbar are created together in the same collider collision event. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



What Does E8 Physics Do ?

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.
 



How Does E8 Physics Work ?

Mathematical Prerequisites: 

In my opinion, the best text / reference for the mathematics used in E8 Physics 
is the Princeton University Advanced Calculus text by H. K. Nickerson, D. C. Spencer, 
and N. E. Steenrod. 

However, it is over 50 years old, 
so I have added some Supplementary Material to produce 
a 21 MB pdf file on the web at 

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf

TABLE OF CONTENTS OF THE SUPPLEMENTED TEXT: 
Supplementary Material in Red

I.  THE ALGEBRA OF VECTOR SPACES 
II.  LINEAR TRANSFORMATIONS OF VECTOR SPACES

Lie Groups and Symmetric Spaces

III.  THE SCALAR PRODUCT
IV.  VECTOR PRODUCTS IN R3

Vector Products in R7

V.  ENDOMORPHISMS
VI.  VECTOR-VALUED FUNCTIONS OF A SCALAR
VII.  SCALAR-VALUED FUNCTIONS OF A VECTOR 
VIII.  VECTOR-VALUED FUNCTIONS OF A VECTOR
IX.  TENSOR PRODUCTS AND THE STANDARD ALGEBRAS

Clifford Algebra and Spinors

X.  TOPOLOGY AND ANALYSIS 
XI.  DIFFERENTIAL CALCULUS OF FORMS
XII.  INTEGRAL CALCULUS OF FORMS 
XIII.  COMPLEX STRUCTURE

Potential Theory, Green's Functions, Bergman Kernels, Schwinger Sources

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf
http://www.valdostamuseum.com/hamsmith/NSS6313.pdf


Lagrangian Structure 

E8 Physics is based on Lagrangian integral of gauge boson and fermion terms 
integrated over spacetime, all of which are represented by the 240 E8 root vectors 

( this visualization uses a square/cubel type of projection of the 240 E8 root vectors to 2-dim )

organized to produce this Lagrangian 



based on these E8 structures: 

112 root vectors of D8 subalgebra of E8

128 root vectors of E8 / D8 = (OxO)P2 = OctoOctonionic Projective Plane 



24 root vectors of D4 with D3 subalgebra representing Conformal Gravity + Dark Energy

24 root vectors of D4 with A3 subalgebra containing A2 of Standard Model Color Force 

64 root vectors of D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16
( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )

representing 8-dim Octonionic spacetime which, upon freezing out of a preferred 
Quaternionic structure, produces 4+4 dim Kaluza-Klein M4 x CP2 

M4 being the Horizontal 16+16 corresponding to Gravity+Dark Energy 

CP2 = SU(3)/SU(2)xU(1) being the vertical 16+16 corresponding to the Standard Model. 



The physical interpretations of the 240 E8 root vectors are: 

E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark 
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark 

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors 

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors 

24-12 = 12 yellow represent Standard Model Ghosts 
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum



Gauge Gravity and Standard Model terms of Lagrangian have total weight 28 x 1 = 28 
12 generators for SU(3) and U(2) Standard Model  +

+ 16 generators for U(2,2) of Conformal Gravity = 
= 28 D4 Gauge Bosons each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types each with 8-dim Lagrangian weight = 7/2

Since Boson Weight 28 = Fermion Weight 28 
the Cl(16)-E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 

The Cl(16)-E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built with respect to spinor 
representations for 8-dim Spin(1,7) spacetime.

( See pages 382-384 of Steven Weinberg’s book “The Quantum Theory of Fields” Vol. III )

The Cl(16)-E8 model is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The Cl(16)-E8 model obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 
(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)
Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...what happens in CP2 … is a 
two-surface K which cannot be shrunk to zero. ... However, one could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~. The fermion field would have to occur in 
representations which changed sign under the non-trivial element of the kernel of the projection … G~ -> 
G while the bosons would have to occur in representations which did not change sign …".
For Cl(16)-E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).
The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. 

E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 

but can also be written in terms of Fermionic AntiCommutators. ( vixra 1208.0145 )



Fundamental Spinor - Clifford Algebra Origin of E8

Where does the E8 of E8 Physics come from ? 
Based on David Finkelstein’s view of Fundamental Physics: 

In the beginning there was Cl(0) spinor fermion void

 
from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 

8-Periodicity of Real Clifford Algebras 
Cl(8) x ...( N times tensor product )... x Cl(8) = Cl(8N) 

shows that Cl(8) (or any tensor multiple it) is the basic building block 
of ALL Real Clifford Algebras, no matter how large they may be.



In particular, the tensor product Cl(8) x Cl(8) = Cl(16) 

256 = sqrt(2^16) = 128 + 128 Cl(16) spinors 
128 Cl(16) half-spinors = 64 + 64 fermions + antifermions

120 = Cl(16) bivectors = D8 root vectors
120  + 64 + 64 = E8 root vectors

E8 / D8 = 128-dim (OxO)P2 OctoOctonionic Projective Plane
D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
one D4 contains D3 of Conformal Gravity+Dark Energy

other D4 contains A3 of Standard Model Color Force SU(3) 
( CP2 = SU(3) / SU(2)xU(1) of Kaluza-Klein contains SU(2)xU(1) of Electroweak Forces )



One Cl(16) containing one E8 gives a Lagrangian description of one local spacetime 
neighborhood. To get a realistic global spacetime structure, take the tensor product 
Cl(16) x ... x Cl(16) with all E8 local 8-dim Octonionic spacetimes consistently aligned 
as described by 64-dim D8 / D4xD4 (blue dots) 

( this visualization uses a hexagonal type of projection of the 240 E8 root vectors to 2-dim )    

which then fill up spacetime according to Gray Code Hilbert's curves: 



Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16)-E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(16)-E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(16) E8 Local Lagrangian Region 

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  
and 
IF the Cl(16) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. 

Let Cl(16) = Cl(8) x Cl(8) where 
the first Cl(8) contains the D4 of Conformal Gravity with actions on M4 physical 
spacetime whose CPT symmetry determines the property matter - antimatter. 

Consider, following basic ideas of Geoffrey Dixon related to his characterization 
of 64-dimensional spinor spaces as C x H x O ( C = complex, H = quaternion, O = ocrtonion ), 
64-dim 64s++ = 8s+ x 8s+ of Cl(8) x Cl(8) = Cl(16)
and 
64-dim 64s+- = 8s+ x 8s- of Cl(8) x Cl(8) = Cl(16)
so that 
64s++ + 64s+- = 128s+ are +half-spinors of Cl(16) which is in E8

Then Cl(16) contains 
128-dim +half-spinor space 64s++ + 64s+- of Cl(16) in E8 = Fermion Generation 
and
128-dim -half-spinor space 64s-+ + 64s-- of Cl(16) not in E8 = Fermion AntiGeneration 

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16)  
and 
since, due to their +half-spinor property with respect to the first Cl(8), 
the 128s+ = 64s++ + 64s+- have only Effective Paths of QF Energy that go 
to the Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation. It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 



7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(16) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(16) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(16) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(16) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".



Why decoherence at 64 Unfoldings = 2^64 qubits ?
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 
The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 
NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 
Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240
Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 
If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 

256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 

( see viXra 1311.0088 )



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



End of Inflation and Quaternionic Structure

In Cl(16)-E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(16)-E8 Physics is 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 

Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen in
Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1



Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 



Batakis Standard Model Gauge Groups and Mayer-Trautman Higgs

The Mayer-Trautman Mechanism reduces 
the Lagrangian integral over the 8-dim SpaceTime whose 8-Position x 8-Momentum 
is represented by 64-dim D8 / D4xD4 where D8 is the Adjoint part of E8. 

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

to 

a Lagrangian integral over the 4-dim M4 Minkowski Physical SpaceTime part 
of Kaluza-Klein M4 x CP2

   ∫ GG  + SM  + Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

by integrating out the Lagrangian Density over the CP2 Internal Symmetry Space 
and so creating a new Higgs term in the Lagrangian Density integrated only over M4. 

Since the D4 = U(2,2) of Gauge Gravity acts on the M4, there is no problem with it.

As to the D4 = U(4) of the Standard Model, U(4) contains as a subgroup color SU(3) 
which is also the global symmetry group of the CP2 = SU(3) / SU(2)xU(1) Internal 
Symmetry Space of M4 X CP2 Kaluza-Klein SpaceTime. 

A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105 said: 
“... In a standard Kaluza-Klein framework, M4 x CP2 allows 
the classical unified description of an SU(3) gauge field with gravity ... 
[and]
the possibility of an additional SU(2) x U(1) gauge field structure is uncovered. ...”. 

Since the CP2 = SU(3) / U(2) has global SU(3) action,
the SU(3) can be considered as a local gauge group acting on the M4,
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local
action on CP2 and then on M4, so the local action of U(2) on CP2 must be
integrated out to get the desired U(2) = SU(2)xU(1) local action directly on M4.



Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and
then M4 can be composed to produce a single U(1) local action on M4, so there is
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the
necessity to integrate out the local CP2 action to get something acting locally
directly on M4.

This is done by a mechanism due to Meinhard Mayer and A. Trautman in
“A Brief Introduction to the Geometry of Gauge Fields” and
“The Geometry of Symmetry Breaking in Gauge Theories”,
Acta Physica Austriaca, Suppl. XXIII (1981) 

where they say: "...

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and
F, which we will denote by A and F, respectively, are a one-form and two form on M [M4] 
with values in H [SU(2)] ... the remaining components will be subjected to
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the
Yang-Mills action on R ...
S_YM = Integral Tr ( F /\ *F )
... We can ... split the curvature F into components along M [M4] (spacetime) and
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the
mixed components (one along M, the other along G/H) will be denoted by F_!? ...
Then the integrand ... becomes
Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
...



The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)]
Yang-Mills theory
...
the middle term .. becomes, symbolically,
Tr Sum D_! PHI(?) D^! PHI(?)
where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance
of A with respect to the vector field ? , in the G/H [CP2] direction
...
the third term ... involves the contraction F_?? of F with two vector fields lying
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]
2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus,
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the
components of PHI:
Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2
... 
special cases which were considered show that ...[the equation immediately
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential,
and moreover the relative signs of the quartic and quadratic terms are correct, and
only one overall normalization constant ... is needed. ...".

See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume
I, Wiley (1963), especially section II.11: “...

...”.



Along the same lines, Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152): “...

... each point of ... the ... fibre bundle ... E consists of a four- dimensional
spacetime point x [ in M4 ] to which is attached the homogeneous space G / H
[ SU(3) / U(2) = CP2 ] ... the components of the curvature lying in the
homogeneous space G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs
scalars (with respect to spacetime [ M4 ]) ...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but
also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”. 



Fock - Hua - Wolf - Schwinger - Wyler Quantum Theory

Fock (1931) showed that Fundamental Quantum Theory requires Linear Operators “... 
represented by a definite integral [of a]... kernel ... function ...”.

Hua (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:
S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)
S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths (see also viXra 1405.0030).

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the 
source acting negatively, as a sink ... The basic things are ... the source functions ... 
describing the intermediate propagation of the particle ...”.

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity 
shows that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such 
as Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra 

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 
( see viXra 1507.0069 and 1405.0030 )



 Schwinger Sources with inherited Monster Group Symmetry
have 

Kerr-Newman Black Hole structure size about 10^(-24) cm 
and 

Geometry of Bounded Complex Domains and Shilov boundaries

The Cl(16)-E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is 

   ∫ GG  + SM  + Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

Consider the Fermion Term. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so 
that effectively themass term is, in the conventional picture, an ad hoc inclusion.

The Cl(16)-E8 model does not put in the mass m in an ad hoc way, 
but constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

The Cl(16)-E8 model constructs the Lagrangian integral such that
the mass m emerges as the integral over the Schwinger Source spacetime region
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has local symmetry of the Spin(8) gauge group 
from which the first generation spinor fermions are formed as +half-spinor and -half-spinor spaces

and 
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7



Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons. 
The process of breaking Octonionic 8-dim SpaceTime
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein
creates differences in the way gauge bosons "see" 4-dim Physical SpaceTime

There 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces
with Quaternionic structure consistent with 4-dim Physical SpaceTime: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the 
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )

The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4                                                  .

an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 



The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2                                                                    .

an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2                                                                    .

an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4                                                                              .

an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford 
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines 
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



Ghosts

AQFT of Cl(16)-E8 Physics comes from the generalized von Neumann factor algebra 
constructed by completion of the union of all tensor products of Cl(16) Clifford Algebra 
where each Cl(16) contains E8 and a local Lagrangian constructed from E8. 
The tensor product structure of Cl(16)-E8 AQFT is analogous to the sum-over-histories 
structure of Path Integral Quantization. 
Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: “... Because of gauge invariance, 
the classical Yang-Mills Lagrangian does not define a propagator for the gauge field. 
Using the path integral formulation of quantum field theory, Faddeev and Popov 
attributed this effect to the overcounting of gauge equivalent configurations. By fixing 
the gauge, Feynman diagrams are generated but unitarity is lost unless additional 
quantum fields are introduced: the ghost particles ... 

... FIG. 1. The ghost and the gauge field: The single lines represent a local coordinate 
system of a principal fiber bundle of base space-time. The double lines are 1 forms. 
The connection of the principle bundle w is assumed to be vertical. Its contravariant 
components PHI and X are recognized, respectively, as the Yang-Mills gauge field and  
the Faddeev-Popov ghost form ... By assumption, the ghost does not contribute to the 
description of motions tangent to the section. The exterior differential over ... the 
principal bundle ... of a function also splits, and its component normal to the section is 
recognized as the BRS operator ... the Cartan-Maurer structural theorem, which states 
the compatibility of the connection with the fibration, implies the BRS transformation 
rules of the gauge and ghost fields ... the ghost does not contribute to the curvature 2 
form (field strength) and may thus be eliminated from the description of the classical 
theory. ... In ... the construction of the effective Lagrangian by using the generating 
functional ... No infinite constant has to be extracted, as the differential of the volume 
element of the group is actually lifted into the effective Lagrangian in the form of the 
ghost. The nongeometric transformation of the antighost, a Lagrange multiplier, is not 
recovered. However, the proof of renormalizability is not altered by the noninvariance of 
the effective Lagrangian, as one usually cancels the antighost variation via its equations 
of motion. On the contrary, the renormalized BRS operator is shown, as geometry 
suggests, not to act on the antighost ...”. 



There are two D4 in D8 in E8 in Cl(16): D4 Gravity and D4 Standard Model 



Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(16)-E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8) 

   ∫ GG  + SM  + Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

with the Higgs term coming from integrating over the CP2 Internal Symmetry Space 
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism 

This shows that the Force Strength is made up of two parts:

the relevant spacetime manifold of gauge group global action 
and 

the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally 
of the gauge force term of the gauge boson acting locally 
for the gauge bosons of each of the four forces:

U(1) for electromagnetism 
SU(2) for weak force 
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for 
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form. 
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(16)-E8 model does not put in force strength g ad hoc, 
but constructs the integral such that 
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by 
that gauge boson, that is, in terms of the symmetric space with global symmetry of the 
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1 
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2 
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is (ignoring technicalities for exposition) the geometric factor for force strengths.  

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2) 
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1) 
SU(3) for SU(4) / SU(3)xU(1) 

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces 
correspond to bounded complex domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) 
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4



Very roughly,  think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.

That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means 
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:

1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
2 - renormalization running (important for color force)

Consider  Massive Gauge Bosons:

Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of 
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes, 
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons, 
so that the geometric strength of the weak force should be reduced by 1/MW^2

That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137



Consider Renormalization Running for the Color Force:: That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale 

weak strength = G_F (Fermi's weak force G) 
electromagnetism = 1/137

he use of compact volumes is itself a calculational device, 
because it would be more nearly correct, 
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space 
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized 
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, 
and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.



Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1)#    IV5             4        RP^1xS^4

SU(3)#      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2)#     Spin(5) / SU(2)xU(1)#    IV3             2        RP^1xS^2

U(1)#                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force#                    M                                Vol(M)

gravity#                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^2#               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity#          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^4#    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(16)-E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(16)-E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all other 
masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs! Higgs in CP2 Internal Symmetry Space
  |!           |
  | !          |
  | !          |
  | mass = 145!| Non-Condensate Higgs Mass = 145
  |!           |
  |            |
  |            |
Higgs ! Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(16)-E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar ! Effective Higgs in CP2 Internal Symmetry Space
 \!  |!  /!           |
  \ ! |    / !           |
   \! |  /mass = 145!     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(16)-E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



2nd and 3rd Generation Fermions 

The 8 First Generation Fermion Particles
can each be represented by the 8 basis elements {1,i,j,k,E,I,J,K} of the Octonions O  

1 <=> e-neutrino
i <=> red down quark
j <=> green down quark
k <=> blue down quark

E <=> electron
I <=> red up quark
J <=> green up quark
K <=> blue up quark                           with AntiParticles being represented similarly. 

The Second and Third Generations can be represented by
Pairs of Octonions OxO  and  Triples of Octonions OxOxO
respectively.

When the non-unitary Octonionic 8-dim spacetime is reduced to the
Kaluza-Klein M4 x CP2 at the End of Inflation,
there are 3 possibilities for a fermion propagator from point A to point B:

1 - A and B are both in M4, 
so its path can be represented by the single O;

2 - Either A or B, but not both, is in CP2, 
so its path must be augmented by one projection from CP2 to M4, 
which projection can be represented by a second O, 
giving a second generation OxO;

3 - Both A and B are in CP2, 
so its path must be augmented by two projections from CP2 to M4, 
which projections can be represented by a second O and a third O,
giving a third generation OxOxO.

Combinatorics contributes to Fermion mass ratios. For example:

Blue Down Quark is 1 out of 8 and Blue Up Quark is 1 out of 8
so the Down Quark : Up Quark mass ratio is 1 : 1 

Blue Strange Quark is 3 out of 8x8 = 64 and Blue Charm Quark is 17 out of 8x8 = 64
so the Strange Quark : Charm Quark mass ratio is 3 : 17

Blue Beauty Quark is 7 out of 8x8x8 = 512 and Blue Truth Quark is 161 out of 8x8x8 = 512 
so the Beauty Quark : Truth Quark mass ratio is 7 : 161



Fermion Mass Calculations

In the Cl(16)-E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(16)-E8 model fermions correspond to Schwinger Source Kerr-Newman Black Holes, 
so the quark mass in the Cl(16)-E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(16)_E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(16)-E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Kobayashi-Maskawa Parameters

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(16)-E8 model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(16)-E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(16)-E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(16)-E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(16)-E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact.



Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle fermion pairs 
allowed  by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.

Just as the pion mass of .14 GeV is less than the sum of the masses of a quark and an 
antiquark, pairs of oppositely charged pions may form a bound state of less mass than 
the sum of two pion masses.

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly around
0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 1.221 x 
10^19 GeV.



Conformal Gravity ratio
Dark Energy : Dark Matter : Ordinary Matter

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic unevolved E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



Dark Energy: Pioneer and Uranus; BSCCO Josephson Junctions

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...



The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts
should be a consequence of the existence of some local curvature in light geodesics
when using the coordinate speed of light in an expanding spacetime. This suggests
that the Pioneer effect is nothing else but the detection of cosmological expansion
in the solar system. ... the ... problem of the detected misfit between the calculated
and the measured position in the spacecrafts ... this quantity differs from the
expected ... just in a systematic "bias" consisting on an effective residual
acceleration directed toward the center of coordinates;
its constant value is ... H c ...
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit
does not experience the systematic bias but only a very small correction ... which is
not detectable ... in the old Foucault pendulum experiment ... the motion of the
pendulum experiences the effect of the Earth based reference system being not an
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new
cosmological Foucault experiment, the solar system based coordinates, being not
the true inertial frame with respect to the expansion of the universe, mimics the
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-on-
a-balloon) while unbound (escape velocity) objects are in another phase
(expanding balloon) that "feels" expansion of our universe is very similar to my
view of such things as described on this page.
The Rosales and Sanchez-Gomez paper very nicely unites:

the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:



a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you
see that the full conformal dark energy region gives an "extra acceleration" that
acts as a "quadratic in time term" that has been considered as an explanation of the
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S.
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064.

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is
effectively present. If there is a phase transition (around Uranus at 20 AU)
whereby ordinary matter dominates inside that distance from the sun
and exotic dark energy / dark matter appears at greater distances,
then Jack's model could also explain the Pioneer anomaly
and it may be that Jack's model with ordinary and exotic phases
and my model with deSitter/Poincare and Conformal phases
may be two ways of looking at the same thing.
As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random
Higgs Ocean ... which soaks up the choppy random troublesome zero point
energy ...".
In other words in a region in which ordinary matter is dominant, such as the Sun
and our solar system, the mass-giving action of the Higgs mechanism "soaks up"
the Dark Energy zero point conformal degrees of freedom that are dominant in
low-ordinary mass regions of our universe (which are roughly the intergalactic
voids that occupy most of the volume of our universe).
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus:
It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F.
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular
orbits of Uranus and Neptune makes it very difficult to use them to detect the
Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to
locate precisely ] ...".

According to a google cache of an Independent UK 23 September 2002 article by
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were
stabilised about three axes by intermittent rocket boosts. The unpredictable
accelerations caused by these are at least 10 times bigger than a small effect like
the Pioneer acceleration, so they completely cloak it. ...".



Dark Energy experiment by BSCCO Josephson Junctions 
and geometry of 600-cell

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe
and
Beck and Mackey proposed 2 Photon-GraviPhoton phases:
Minkowski/Photon phase locally Minkowski with ordinary Photons and
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39).
so that we see Dark Energy as only 3.9 GeV/m^3
Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry
(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.

The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.
Neutrino masses are involved because their mass is zero at tree level
and their masses that we observe come from virtual graviphotons becoming virtual 
neutrino-antineutrino pairs.

BSCCO superconducting crystals are by their structure natural Josephson
Junctions. Dark Energy accumulates (through graviphotons) in the
superconducting layers of BSCCO.
Josephson Junction control voltage acts as a valve for access to the
BSCCO Dark Energy, an idea due to Jack Sarfatti.

Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic
dark energy .... is based on a Ginzburg-Landau ... phase transition for the
gravitational activity of virtual photons ... in two different phases:
gravitationally active [GraviPhotons] ...
and gravitationally inactive [Photons] 
...
Let |P|^2 be the number density of gravitationally active photons ...
start from a Ginzburg-Landau free energy density ...

F = a |P|^2 + (1/2) b |P|^4
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ...

Peq = 0 [and] Feq = 0
... for T< Tc

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is ..

h v = ln3 k T
... dark energy density ...[is]...



rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4
... The currently observed dark energy density in the universe of
about 3.9 GeV/m^3 implies that the critical frequency v_c is ...

v_c = 2.01 THz
... BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV
and the critical temperature of ... YBCO ... around 90 K ...

h v_c = 8 x 10^(-3) eV
... Solar neutrino measurements provide evidence for a neutrino mass of
about m_v c^2 = 9 x 10^-3 eV ...

[ the Cl(16)-E8 model has first-order masses for the 3 generations of neutrinos as
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ...
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ...
energy gap would be of the order of typical neutrino mass differences ...".

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ...
with ... rotating superconducting rings ... demonstrated ...
a clear azimuthal acceleration ... directly proportional to the
superconductive ring angular acceleration, and
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London
moment magnetic trapped flux, rekported an anomalous Cooper pair mass
excess in thin rotating Niobium supeconductive rings ...
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .
The binding energy is Ec = u c^2 :

m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs,
their zeropoint energies form a condensate capable of the
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum
fluctuations:

rho* = (1/2) ( pi h / c^3 ) (v_c)^4



in vacuum one may put rho* = rho_vac from which the cosmological cutoff
frequency v_cc is estimated as

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is:

Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc

Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor.
...".

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors
separated by a thin barrier, i.e. Josephson junction, associated with
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also
provides a unique way to generate high-frequency electromagnetic (EM)
radiation by dc bias voltage ... The discovery of cuprate high-Tc
superconductors accelerated the effort to develop novel source of EM
waves based on a stack of atomically dense-packed intrinsic Josephson
junctions (IJJs), since the large superconductivity gap covers the whole
terahertz (THz) frequency band. Very recently, strong and coherent THz
radiations have been successfully generated from a mesa structure of
Bi2Sr2CaCu2O8+d single crystal ...[ BSCCO image from Wikipedia

  ]

which works both as the source of energy gain and as the cavity for
resonance. This experimental breakthrough posed a challenge to
theoretical study on the phase dynamics of stacked IJJs, since the
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge
inductive coupling of IJJs produced by the nanometer junction separation
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon
system, in which +/- pi kinks in phase differences are developed
responding to the standing wave of Josephson plasma and are



stacked alternately in the c-axis. This novel solution of the inductively
coupled sine-Gordon equations captures the important features of
experimental observations.
The theory predicts an optimal radiation power larger than the one
observed in recent experiments by orders of magnitude ...".

What are some interesting BSCCO JJ Array configurations ?

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ...
a Josephson junction consists of two superconductors with an insulator
sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute
value squared yields the density of superconducting electrons. Denote the
phase difference between the two wave functions ... by P(t).
...
at zero external voltage a superconductive current given by Is = Ic sin(P)
flows between the two superconducting electrodes ... Ic is the maximum
superconducting current the junction can support.
...
if a voltage difference V is maintained across the junction, then the phase
difference P evolves according to

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v
... can be interpreted as the energy change of a Cooper pair that is
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the
lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the
uniform dc current and the cavity modes, which permits large supercurrent
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ...
The maximal radiation power ... is achieved when the length of BSCCO
single crystal at c-axis equals the EM wave length. ...".



Each long BSCCO single crystal looks geometrically like a line
so configure the JJ Array using BSCCO crystals as edges.

The simplest polytope, the Tetrahedron, is made of 6 edges:
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit
corresponds to rotated operations in spin space. ...”.



42 edges make an Icosahedron plus its center
 (image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.
It has 20 cells which are approximate Tetrahedra in flat 3-space
but become exact regular Tetrahedra in curved 3-space.

Could an approximate-20Tetrahedra-Icosahedron configuration
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy
might regularize the configuration to exact Tetrahedra and so
curve/warp spacetime from flat 3-space to curved 3-space ?



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron
which is exact because the 600-cell lives on a curved 3-shere in 4-space.
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ
approximating projection of a 600-cell into 3-space
tap into Dark Energy so that the Dark Energy might regularize
the configuration to exact Tetrahedra and an exact 600-cell
and so curve/warp spacetime from flat 3-space to curved 3-space ?



The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell as follows: Consider 3-dim models of 600-cell such
as metal sculpture from Bathsheba Grossman who says:
"… for it I used an orthogonal projection rather than the Schlegel
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective
distortion. …".

For the Dark Energy experiment each of the 720 lines would be made of a
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic
Josephson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell has 6 BSCCO crystal JJ edges.

Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting
Josephson Junction layers of the 720 BSCCO crystals will bond with
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or

2 - work and open the door for humans to work with Dark Energy.

Consider BSCCO JJ 600-cells

   in this configuration: 



First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron
shown here as a 3D stereo pair:

Cuboctahedra do not tile 3D flat space without interstitial octahedra

but BSCCO JJ 600-cell cuboctahedra can be put together
square-face-to-square-face in flat 3D configurations including flat sheets.



As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron

give it an inherently 4D structure consistent with the green cuboctahedron

central figure of a 24-cell (3D stereo 4thD blue-green-red color)
that tiles flat Euclidean 4D space.

So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space
but
if BSCCO JJ Dark Energy act to transform flat space into curved space
like a 720-edge 600-cell with 600 regular tetrahedra
then
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure
into
a 720-edge BSCCO JJ 600-cell structure that likes curved space.



There is a direct JItterbug transformation of
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to
12 icosahedron vertices as Golden Ratio points of octahedral edges.
There are two ways to map a midpoint to a Golden Ratio point.
For the Dark Energy experiment the same choice of mapping
should be made consistently throughout the BSCCO JJ 600-cell structure.

The result of the Jitterbug mapping is that
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices
is mapped to
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices



and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way
( This is why icosahedral QuasiCrystal structures do not extend as simply
throughout flat 3D space as do cuboctahedral structures ).

However, the BSCCO JJ 600-cell structure JItterbug icosahedra
do live happily in 3-sphere curved space within the icosahedral 120-cell



which has the same 720-edge arrangement as the 600-cell ( see Wikipedia ).
The icosahedral 120-cell is constructed by 5 icosahedra around each edge.
It has:

cells - 120 {3,5}
faces - 1200 {3}

edges - 720
vertices - 120

vertex figure - {5,5/2}
symmetry group H4,[3,3,5]

dual - small stellated 120-cell
In summary, 

Jitterbug transformations and BSCCO Josephson Junctions 
may be the Geometric Key to controlling Dark Energy 

( as were Chain Reactions for Nuclear Fission and Ellipsoidal Focussing for H-Bombs )
The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.

BSCCO superconducting crystals are natural Josephson Junctions. 
Dark Energy accumulates in the superconducting layers of BSCCO. 
The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell each of whose 720 edge-lines would be made of a single BSCCO 
crystal. It may be useful to use a Jitterbug-type transformation between a 600-cell 
configuration and a configuration based on icosahedral 120-cells which also have 720 
edge-lines: 

   



Strong CP Problem

In the Cl(16)-E8 model, 8-dim SpaceTime, 

both Octonionic     

and Quarternionic   , 

is represented by the 64-dim Adjoint D8 / D4xD4 part of E8 
which is the A7 x R grade-0 part of the Maximal Contraction A7 x h92 with 5-grading

28 + 64 + (SL(8,R) + 1) + 64 + 28

In the Cl(16)-E8 model Gravity is most often written as in Chapter 18 of this paper 
in terms of the MacDowell-Mansouri Conformal Group Spin(2,4) which is 
the 15-dimensional Conformal BiVector Group of the 64-dim Cl(2,4) Clifford Algebra 
but 
it can also be written in terms of 64-dim grade-0 Maximal Contraction term SL(8,R) + 1 
in which case it is known as Unimodular SL(8,R) Gravity which effectively describes 
a generalized checkerboard of 8-dim SpaceTime HyperVolume Elements and, 
with respect to Cl(16) = Cl(8)xCl(8), is the tensor product of the two 8v vector spaces 
of the two Cl(8) factors of Cl(16). If those two Cl(8) factors are regarded 
as Fourier Duals, then 8v x 8v describes Position x Momentum in 8-dim SpaceTime. 

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity 
seem to be effectively equivalent since, as Bradonjic and Stachel in arXiv 1110.2159 
said: "... in ... Unimodular relativity ... the symmetry group of space-time is ... 
the special linear group SL(4,R) ... the metric tensor ... break[s up] ... into
the conformal structure represented by a conformal metric ... with det = -1
and a four-volume element ... at each point of space-time ...[that]... may be
the remnant, in the ... continuum limit, 
of a more fundamental discrete quantum structure of space-time itself ...".
Further, 
Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the 
classical field equations associated with quantum chromodynamics (QCD), the 
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the 
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts violation 
of that symmetry unless the phase ø takes one of the special values ... 0 ( mod π ) ... 
this fine tuning is the strong CP problem ... the quantum dynamics of ... unimodular 
gravity ... may lead to the relaxation of ø to ø = 0 ( mod π ) 
without the need ... for a new particle ... such as the axion ...".



Grothendieck Universe Quantum Theory

The First Grothendieck Universe is the Empty Set.

The Second Grothendieck Universe is Hereditarily Finite Sets such as a 
Generalized Feynman Checkerboard Quantum Theory 

based on E8 Lattices and Discrete Cl(16) Clifford Algebra. 
( viXra 1501.0078 )

The Third Grothendieck Universe is the Completion of Union of all tensor 
products of Cl(16) Real Clifford algebra 

Since the Cl(16)-E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(16)-E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so 
for the Cl16)-E8 model based on Real Clifford Algebras with Periodicity 8, 
whereby any Real Clifford Algebra, no matter how large, 
can be embedded in a tensor product of factors of Cl(8) and of Cl(8)xCl(8) = Cl(16),  
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(16)-E8 model a natural Algebraic Quantum Field Theory. 

The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 



the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 

The Real Clifford Algebra Cl(16) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(16)-E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 

For the Cl(16)-E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(16), the Cl(16)-E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(16)-E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

The Cl(16)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum Field 
Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(16) x ...(N times tensor product)... x Cl(16) = Cl(16N) 



For N = 2^8 = 256 the copies of Cl(16) are on the 256 vertices of the 8-dim HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(16) continue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(16) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtualqubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 
the Algebraic Quantum Field Theory of the E8 - Cl(16) = Cl(8)xCl(8) Physics Model 

should be equivalent to a Quantum Code Information System. 

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(8)

Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

Real Clifford Algebra Cl(8) x Cl(8) = Cl(16) containing E8

Completion of the Union of All Tensor Products of [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 
that is Completion of the Union of All Tensor Products of Cl(16)

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] is described in quantum-ph/9608026 
by Steane as mapping a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
(  2^8,   1+8+28+56,                              32 ) 



To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |
 
This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 

 



The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the E8 - Cl(16) = Cl(8)xCl(8) Physics Model 

 
the Higgs scalar prior to dimensional reduction corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), the classical repetition code; 
 



the 8-dimensional vector spacetime 

prior to dimensional reduction corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson spaces 

prior to dimensional reduction correspond to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 



The 8 first generation fermion particles and 8 first generation fermion antiparticles 
of the 16-dim full spinor representation of the 256-dimensional Cl(0,8) Clifford algebra 

correspond to the distance of the classical Reed-Muller code (256, 93, 16), 
and to the 16-dimensional Barnes-Wall lattice /\16, 
which lattice comes from the (16,5,8) Reed-Muller code.  
Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, and to the 8-dimensional E8 lattice 
which comes from the (8,4,4) Hamming code, with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  In Euclidean R8, 
there is only one way to arrange 240 spheres so that they all touch one sphere, 
and only one way to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), (5,16,1/5), (4,10,1/6), and (3,6,1/7).    

( If you use an Octonion Integral Domain instead of Euclidean R8 without multiplication 
then there are 7 algebraically independent ways to arrange the 240 spheres. )

 
The total 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  In Euclidean R24, 
there is only one way to arrange 196,560 spheres so that they all touch one sphere, 
and only one way to arrange 4600 spheres so that they all touch a set of two spheres in 
contact with each other, and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), (21,336,1/5), (20,170,1/6), ... .     



World-Line String Bohm Quantum Potential and Consciousness

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

Slices of 8v SpaceTime are represented as D8 branes. Each D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice

denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

Stack D8 branes to get SpaceTime with Strings = World-Lines 
with

a and b representing 
ordering of D8 brane stacks and Bohm-type Quantum Potential 

Let Oct16 = discrete mutiplicative group { +/-1, +/-i, +/-j, +/-k, +/-E, +/-I, +/-J, +/-K}.
Orbifold by Oct16 the 8s+ to get 8 Fermion Particle Types
Orbifold by Oct16 the 8s- to get 8 Fermion AntiParticle Types

Gauge Bosons from 1E8 and EE8 parts of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force
Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity

The 8x8 matrices for collective coordinates linking one D8 to the next D8 
give Position x Momentum

 Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)



"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".
Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin two state is what I call the Bohmion:
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.
Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) 
"... the total force ... from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due to Resonant Quantum 
Potential Connections among Quantum State Forms. 
The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers
with math description in terms of a large Real Clifford Algebra.
First consider Superposition of States involving one tubulin
with one electron of mass m and two different position states separated by a .
The Superposition Separation Energy Difference is the gravitational energy

E_electron = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm so that for a single Electron 

T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_electron
The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_electron =  N^(-5/3) 10^26 sec

So we have the following rough approximate Decoherence Times T_N
           Time                                                Number of                         
            T_N                                             Involved Tubulins                                                       
        10^(-5) sec                                             10^18       
25 x 10^(-3) sec  (40 Hz)                                10^16
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Abstract: 
Over the past 30 years or so I have been constructing Physics Models and writing about 
them as can be seen on my web sites at www.valdostamuseum.com/hamsmith/
www.tony5m17h.net/ and on viXra - list at vixra.org/author/frank_dodd_tony_smith_jr  
Due to experimental observations and my learning new techniques over those 30 years 
my Physics Models have been in a state of evolving flux - for example, 30 years ago 
their basis was the Lie Algebra Spin(8), then to contain vectors and spinors it was F4, 
then to contain the geometry of bounded complex domains it was E6, 
then Real Clifford Algebras were used to describe evolution from a Void Empty Set ø, 
then Periodicity showed the importance of Cl(8) and tensor product Cl(8)xCl(8) = Cl(16), 
then E8 emerged from Cl(16) to give the structure of a realistic local E8 Lagrangian, 
then completion of the union of all tensor products of Cl(16) local structures 
produced a realistic Algebraic Quantum Field Theory (AQFT). Since my works over 
those 30 years have been written from various points of view it is not easy to navigate 
among them. This paper is being written from a single point of view (that of May 2014) 
in the hope that it might be easier for readers to navigate. Although the nice math of my 
Cl(16)-E8 model is necessary, it is not sufficient. The Cl(16)-E8 model must be 
consistent with experimental observations. As of now, given that most calculations are 
tree-level, the model is substantially so consistent. An interesting test over the 
2015-2016 time frame will be whether or not the LHC sees two additional Higgs mass 
states with cross section about 20% of that of a full Standard Model Higgs. 

http://www.valdostamuseum.com/hamsmith/
http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net/
http://www.tony5m17h.net/
http://vixra.org/author/frank_dodd_tony_smith_jr
http://vixra.org/author/frank_dodd_tony_smith_jr


Preface

Over the past 30 years or so I have been constructing Physics Models and writing about 
them as can be seen on my web sites at http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net/ and on viXra - list at http://vixra.org/author/frank_dodd_tony_smith_jr  
Due to experimental observations and my learning new techniques over those 30 years 
my Physics Models have been in a state of evolving flux - for example, 30 years ago 
their basis was the Lie Algebra Spin(8), then to contain vectors and spinors it was F4, 
then to contain the geometry of bounded complex domains it was E6, 
then Real Clifford Algebras were used to describe evolution from a Void Empty Set ø, 
then Periodicity showed the importance of Cl(8) and tensor product Cl(8)xCl(8) = Cl(16), 
then E8 emerged from Cl(16) to give the structure of a realistic local E8 Lagrangian, 
then completion of the union of all tensor products of Cl(16) local structures 
produced a realistic Algebraic Quantum Field Theory (AQFT). 

Since my works over those 30 years have been written from various points of view 
it is not easy to navigate among them. This paper is being written from a single point of 
view (that of May 2014) in the hope that it might be easier for readers to navigate. 

A lot of math is used in my Cl(16)-E8 model, some of which may be unfamiliar to many. 
My efforts to find a single volume for the math of Cl(16) - E8 Lagrangian - AQFT 
led me to my Princeton University Advanced Calculus text by H. K. Nickerson, 
D. C. Spencer, and N. E. Steenrod. However, it is over 50 years old, so I have added 
some Supplementary Material to produce a 21 MB pdf file on the web at 

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf
TABLE OF CONTENTS OF THE SUPPLEMENTED TEXT: 

Supplementary Material in Red
I.  THE ALGEBRA OF VECTOR SPACES 
II.  LINEAR TRANSFORMATIONS OF VECTOR SPACES

Lie Groups and Symmetric Spaces
III.  THE SCALAR PRODUCT
IV.  VECTOR PRODUCTS IN R3

Vector Products in R7
V.  ENDOMORPHISMS
VI.  VECTOR-VALUED FUNCTIONS OF A SCALAR
VII.  SCALAR-VALUED FUNCTIONS OF A VECTOR 
VIII.  VECTOR-VALUED FUNCTIONS OF A VECTOR
IX.  TENSOR PRODUCTS AND THE STANDARD ALGEBRAS

Clifford Algebra and Spinors
X.  TOPOLOGY AND ANALYSIS 
XI.  DIFFERENTIAL CALCULUS OF FORMS
XII.  INTEGRAL CALCULUS OF FORMS 
XIII.  COMPLEX STRUCTURE

Potential Theory, Green's Functions, Bergman Kernels, Schwinger Sources

Although the nice math of my Cl(16)-E8 model is necessary, it is not sufficient. 
My Cl(16)-E8 model must be, and is, consistent with experimental observations . 

http://www.valdostamuseum.com/hamsmith/
http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net/
http://www.tony5m17h.net/
http://vixra.org/author/frank_dodd_tony_smith_jr
http://vixra.org/author/frank_dodd_tony_smith_jr
http://www.valdostamuseum.com/hamsmith/NSS6313.pdf
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Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.
Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
Inflationary Gravitational Wave (IGW) tensor-to-scalar ratio r = 7/28 = 0.25
Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.

The 3-state system of Higgs and Tquark masses is a property of the Cl(16)-E8 model 
that can be tested at the LHC 2015-2016 run by searching for Higgs middle and high mass states 
with cross section about 20% of that of a full SM Higgs. 
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1. The First Grothendieck Universe is the Empty Set ø 
which grows by Clifford Iteration to Cl(16) which contains E8 

1                                                                                                                     = Cl(0) = 1
ø

1      1                                                                                                             = Cl(1) = 2
ø     ( ø )                                              

1       2                 1                                                                                         = Cl(2) = 4
ø     ( ø )             ( ø (ø) ) 
       ( (ø) )

1       4                  6                         4                                1                           = Cl(4) = 16
ø     ( ø )             ( ø (ø) )               ( (ø) ((ø)) (ø (ø)) )      ( ø (ø) ((ø)) (ø (ø)) )
       ( (ø) )           ( ø ((ø)) )            ( ø ((ø)) (ø (ø)) )
       ( ((ø)) )         ( ø (ø (ø)) )         ( ø (ø) (ø (ø)) )
       ( (ø (ø)) )      ( (ø) ((ø)) )          ( ø (ø) ((ø)) )
                            ( (ø) (ø (ø)) )
                            ( ((ø)) (ø (ø)) )

 
     = Cl(16) = 2^16 = 65,536 =  

= ( (64+64) + (64+64) ) x ( (64+64) + (64+64) )

Cl(16) BiVectors = D8 = 120 = 28 + 28 + 64

Cl(16) Spinors = (64+64) + (64+64)

28 + 28 + 64 + 64 + 64 = E8



From Cl(1,3)) = 16 to Cl(Cl(1,3)) = 65,536  with 16 /\ 16 = 120
( Color Scheme on this page for Cl(1,3) is not the same used for Cl(16) and E8 )

1   4   6   4   1       /\       1   4   6   4   1

1 /\    4   =      4
4 /\    6   =     24

1 /\    4   =      4
6 /\    4   =     24

1 /\    6   =      6 
1 /\    1   =      1 
6 /\    6   =     15
6 /\    1   =      6

4 /\    4   =      6 
4 /\    4   =     16
4 /\    4   =      6

4 /\    1   =      4
4 /\    1   =      4

28     D4 for Gravity + 
28     D4 for Standard Model + 
28     AntiSymmetric D4 rotations in 8-dim SpaceTime + 
28    8x8 Symmetric Off-Diagonal + 
8      8x8 Symmetric Diagonal for 4 + 4 Klauza-Klein M4 x CP2 = 120

E8 structure gives a Fundamental Local Lagrangian

E8 Root Vectors = 112 + 64 + 64 = 24 + 24 + 64 + 64 + 64

Fundamental Local Lagrangian = 

=   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 
where E8 structure of the Lagrangian Terms is given by: 
E8 / D8 = 64 + 64 

               64 = 8 Components of 8 Fermion Particles  (first generation)
                      64 = 8 Components of 8 Fermion AntiParticles  (first generation)

D8 / D4xD4 = 64 
64 = 8-dim SpaceTime Position and Momentum

( Triality Automorphisms: 64 = 64 = 64 )



D4xD4 = 24 + 4 + 24 + 4
24 + 4 = 28  = D4 for Gravity Gauge Bosons

24 + 4 = 28  = D4 for Standard Model Gauge Bosons
Standard Model Gauge Gravity term has total weight 28 x 1 = 28 

12 generators for SU(3) and U(2) Standard Model 
+ 

16 generators for U(2,2) of Conformal Gravity 
= 

28 D4 Gauge Bosons 
each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types 

each with 8-dim Lagrangian weight = 7/2
Since Boson Weight 28 = Fermion Weight 28 
the Cl(16)-E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 

The Cl(16)-E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built with respect to spinor 
representations for 8-dim Spin(1,7) spacetime.

( See pages 382-384 of Steven Weinberg’s book “The Quantum Theory of Fields” Vol. III )

The Cl(16)-E8 model is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The Cl(16)-E8 model obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 
(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)
Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...
what happens in CP2 … is a two-surface K which cannot be shrunk to zero. ... 
However, one could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~.
The fermion field would have to occur in representations which changed sign
under the non-trivial element of the kernel of the projection … G~ -> G
while the bosons would have to occur in representations which did not change sign …".
For Cl(16)-E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).



The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. Further, 
E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 
but can also be written in terms of Fermionic AntiCommutators. ( vixra 1208.0145 )

The structure of E8 Spinor Fermions of the First Generation is: 

Spinor 128 of 240 E8 Root Vectors are 64 red/magenta and 64 green/cyan dots. 
64 Green Dots represent Fermion Particles. 64 Red Dots represent AntiParticles. 



The D8 112 of the 240 E8 Root Vectors are 24 orange and 24 yellow and 64 blue dots.



2. The Second Grothendieck Universe is Hereditarily Finite Sets such 
as Discrete Clifford Algebras and Discrete Lattices. 
Each Local Lagrangian with Creation / Annihilation density terms 
lives in an E8 which in turn lives in a Cl(16) Real Clifford Algebra. 

By 8-Periodicity of Real Clifford Algebras tensor products of N copies of Cl(16) 
form a Clifford Algebra Cl(16N) = Cl(16) x ...(N times tensor product)... x Cl(16) .
For N = 2^4 = 16 the 16 copies of Cl(16) form E8 Physics of a 4-dim HyperCube

corresponding to 4-dim M4 Physical SpaceTime.
For N = 2^8 = 256 the 256 copies of Cl(16) form E8 Physics of an 8-dim HyperCube

corresponding to 8-dim E8 SpaceTime (image by Conrad Schneiker in 1987 paper by Hameroff) 
and to M4 x CP2 Kaluza-Klein SpaceTime with each vertex of the 4-dim M4 HyperCube 
having a 4-dim CP2 Internal Symmetry Space. 
For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".
As N grows, the copies of Cl(16) continuue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. If the 
edges of the sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond. 

The Union of all Cl(16) tensor products is the Union of all subdivided 8-HyperCubes 
and their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



H. S. M. Coxeter in his paper Regular and Semi-Regular Polyotpes III (Math. Z. 200, 
3-45, 1988) 
about the 240 units of an E8 Integral Domain said: "... "... the 16 + 16 + 16 octaves
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K,    (±1 ±I ±J ±K)/2,    (±E ±i ±j ±k)/2, and the 192 others derived from the last 
two expressions by ... the cyclic permutation ( E, i, j, I, K, k, J ), which preserves the integral domain ... 
the permutation ( e I J i k K j ), which is an automorphism of the whole ring of octaves (and of the finite 
[Fano] plane ...) transforms this particular integral domain into another one of R. H. Bruck's cyclic of 
seven such domains.  ...". An 8th E8 Lattice (not a closed Integral Domain, Kirmse’s mistake) can be 
taken to correspond the the 1 Real Element of the Octonion Basis { 1, i, j, k, E, I, J, K}.

There are 7 independent E8 Integral Domain Lattices  
corresponding to the 7 Octonion Imaginary Basis Elements {i,j,k,E,I,J,K}  

     Associative   Coassociative  Heptaverton
      Triangle         Square                                                
                                          k J 
         I                J---j           |/  
i  -->  / \  ---------->  |   | -->    I--i--E
       E---i              K---k          /|   
                                        K j   
 
                                          k I 
         J                K---k           |/  
j  -->  / \  ---------->  |   | -->    J--j--E
       E---j              I---i          /|   
                                        K i   
                                                                  
                                          i J 
         K                I---i           |/  
k  -->  / \  ---------->  |   | -->    K--k--E
       E---k              J---j          /|   
                                        I j   

                                          I k  
         j                I---J           |/  
E  -->  / \  ---------->  |   | -->    J--E--j
       i---k              K---E          /|   
                                        K i   

                                          E j 
         J                I---j           |/  
I  -->  / \  ---------->  |   | -->    J--I--k
       i---K              k---E          /|   
                                        K i   
 
                                          E k 
         j                J---i           |/  
J  -->  / \  ---------->  |   | -->    K--J--i
       I---K              k---E          /|   
                                        I i   

                                          E i 
         J                K---i           |/  
K  -->  / \  ---------->  |   | -->    I--K--j
       I---k              j---E          /|   
                                        J k   



E8 Lattices

E8 Lattices are based on Octonions, which have 480 different multiplication products. 
E8 Lattices can be combined to form 24-dimensional Leech Lattices and
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings 
are physically interpreted as World-Lines. A basic String Theory Cell has as its 
automorphism group the Monster Group whose order is
2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 = about 8 x 10^53.

For more about the Leech Lattice and the Monster and E8 Physics, 
see viXra 1210.0072 and 1108.0027 .

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper
"Octonions and the Leech lattice":
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 

orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled
by the projective line PL(7) = { oo } u F7
...
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u
... and ...
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) ...[with]... an odd number of minus signs.
Denote by L the lattice spanned by these 240 octonions
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ...
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
...
the roots of B are
[ 16  octonions ]... +/- it for t in PL(7)
... together with
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7
... and ...
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7
...
B is not closed under multiplication ... Kirmse's mistake
...[ but ]... as Coxeter ... pointed out ...
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) , 
obtained from B by swapping 1 with it ... for t in F7
...
LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ...  some 
work ... by Geoffrey Dixon ...".



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements 
that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6}
and I sometimes denote by {1,i,j,k,E,I,J,K}: "...

(spans over integers)

Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...

E8even does not close with respect to our given octonion multiplication
...[but]...
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea,
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to Wilson's B which I denote as 1E8.

Geoffrey Dixon's Ξeven[0-a] correspond to Wilson's seven At
which I denote as iE8, jE8, kE8, EE8, IE8, JE8, KE8.

Geoffrey Dixon's Ξodd corresponds to Wilson's L.

My view is that the E8 domains 1E8 = Ξeven = B is fundamental
because
E8 domains iE8, jE8, kE8, EE8, IE8, JE8, KE = Ξeven[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = Ξeven = B.



Using the notation {1,i,j,k,E,I,J,K} for Octonion basis
notice that in the Cl(16)-E8 model introduction of Quaternionic substructure
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime
requires breaking Octonionic light-cone elements
( +/- 1 +/- i +/- j +/- k +/- E +/- I +/- J +/- K ) / 2
into Quaternionic 4-term forms like ( +/- A +/- B +/- C +/- D ) / 2.

To do that, consider that there are (8|4) = 70 ways to choose 4-term subsets
of the 8 Octonionic basis element terms. Using all of them produces
224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices
iE8,jE8,kE8,EE8,IE8,JE8,KE8 each of which also has 16 1-term first-shell vertices.

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices.

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices:

EE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±K ±E ±k)/2 (±i ±j ±I ±J)/2 kE8 , EE8 , KE8
(±1 ±J ±j ±E)/2 (±I ±K ±k ±i)/2 jE8 , EE8 , JE8
(±1 ±E ±I ±i)/2 (±K ±k ±J ±j)/2 iE8 , EE8 , IE8

128 of D8 half-spinors appear only in EE8
(±1 ±I ±J ±K)/2 (±E ±i ±j ±k)/2
(±1 ±k ±i ±J)/2 (±j ±I ±K ±E)/2
(±1 ±i ±K ±j)/2 (±k ±J ±E ±I)/2
(±1 ±j ±k ±I)/2 (±J ±E ±i ±K)/2



iE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±I ±i ±E)/2 (±j ±k ±J ±K)/2 iE8 , EE8 , IE8
(±1 ±K ±J ±i)/2 (±j ±k ±E ±I)/2 iE8 , JE8 , KE8
(±1 ±i ±k ±j)/2 (±E ±I ±J ±K)/2 iE8 , jE8 , kE8

128 of D8 half-spinors appear only in iE8
(±1 ±k ±K ±I)/2 (±i ±j ±E ±J)/2
(±1 ±E ±j ±K)/2 (±i ±k ±I ±J)/2
(±1 ±j ±I ±J)/2 (±i ±k ±E ±K)/2
(±1 ±J ±E ±k)/2 (±i ±j ±I ±K)/2

jE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±k ±j ±i)/2 (±E ±I ±J ±K)/2 iE8 , jE8 , kE8
(±1 ±I ±K ±j)/2 (±i ±k ±E ±J)/2 jE8 , IE8 , KE8
(±1 ±j ±E ±J)/2 (±i ±k ±I ±K)/2 jE8 , EE8 , JE8

128 of D8 half-spinors appear only in jE8
(±1 ±E ±I ±k)/2 (±i ±j ±J ±K)/2
(±1 ±i ±J ±I)/2 (±j ±k ±E ±K)/2
(±1 ±J ±k ±K)/2 (±i ±j ±E ±I)/2
(±1 ±K ±i ±E)/2 (±j ±k ±I ±J)/2

kE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±J ±k ±I)/2 (±i ±j ±E ±K)/2 kE8 , IE8 , JE8
(±1 ±j ±i ±k)/2 (±E ±I ±J ±K)/2 iE8 , jE8 , kE8
(±1 ±k ±K ±E)/2 (±i ±j ±I ±J)/2 kE8 , EE8 , KE8

128 of D8 half-spinors appear only in kE8
(±1 ±K ±j ±J)/2 (±i ±k ±E ±I)/2
(±1 ±I ±E ±j)/2 (±i ±k ±J ±K)/2
(±1 ±E ±J ±i)/2 (±j ±k ±I ±K)/2
(±1 ±i ±I ±K)/2 (±j ±k ±E ±J)/2



IE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±j ±I ±K)/2 (±i ±k ±E ±J)/2 jE8 , IE8 , KE8
(±1 ±i ±E ±I)/2 (±j ±k ±J ±K)/2 iE8 , EE8 , IE8
(±1 ±I ±J ±k)/2 (±i ±j ±E ±K)/2 kE8 , IE8 , JE8

128 of D8 half-spinors appear only in IE8
(±1 ±J ±i ±j)/2 (±k ±E ±I ±K)/2
(±1 ±K ±k ±i)/2 (±j ±E ±I ±J)/2
(±1 ±k ±j ±E)/2 (±i ±I ±J ±K)/2
(±1 ±E ±K ±J)/2 (±i ±j ±k ±I)/2

JE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±E ±J ±j)/2 (±i ±k ±I ±K)/2 jE8 , EE8 , JE8
(±1 ±k ±I ±J)/2 (±i ±j ±E ±I)/2 kE8 , IE8 , JE8
(±1 ±J ±i ±K)/2 (±j ±k ±E ±I)/2 iE8 , JE8 , KE8

128 of D8 half-spinors appear only in JE8
(±1 ±i ±k ±E)/2 (±j ±I ±J ±K)/2
(±1 ±j ±K ±k)/2 (±i ±E ±I ±J)/2
(±1 ±K ±E ±I)/2 (±i ±j ±k ±J)/2
(±1 ±I ±j ±i)/2 (±k ±E ±J ±K)/2

KE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±i ±K ±J)/2 (±j ±k ±E ±I)/2 iE8 , JE8 , KE8
(±1 ±E ±k ±K)/2 (±i ±j ±I ±J)/2 kE8 , EE8 , KE8
(±1 ±K ±j ±I)/2 (±i ±k ±E ±J)/2 jE8 , IE8 , KE8

128 of D8 half-spinors appear only in KE8
(±1 ±j ±E ±i)/2 (±k ±I ±J ±K)/2
(±1 ±J ±I ±E)/2 (±i ±j ±k ±K)/2
(±1 ±I ±i ±k)/2 (±j ±E ±J ±K)/2
(±1 ±k ±J ±j)/2 (±i ±E ±I ±K)/2



The vertices that appear in more than one lattice are:
16:
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke   in all of them;
6x16 = 96 (1 and e or neither 1 nor e): 
(±1±i±e±ie)/2 and (±j±k±je±ke)/2   in 7E8, 1E8, and 3E8 ;
(±1±j±e±je)/2 and (±i±k±ie±ke)/2   in 7E8, 2E8, and 6E8 ;
(±1±k±e±ke)/2 and (±i±j±ie±je)/2   in 7E8, 4E8, and 5E8 ;
8x16 = 128 (either 1 or e singly):  
(±1±i±j±k)/2 and (±e±ie±je±ke)/2   in 3E8, 4E8, and 6E8 ;
(±1±i±je±ke)/2 and (±j±k±e±ie)/2   in 2E8, 3E8, and 5E8 ;
(±1±j±ie±ke)/2 and (±i±k±e±je)/2   in 1E8, 5E8, and 6E8 ;
(±1±k±ie±je)/2 and (±i±j±e±ke)/2   in 1E8, 2E8, and 4E8 .
These 16 + 14x16 = 16 + 224 = 240 vertices
form the Kirmse E8 lattice L0 which is not an Integral Domain
because it is not closed under the chosen Octonion multiplication
but is the part of the 2160 vertices of the 2-shell of all E8 lattices
that provides the D8 part of the 7 distinct Integral Domains L1, ... , L7
whose E8/D8 half-spinor parts are in the 2-shell.

The identification of 1-shell E8 Lattices with their appearance in L0 2-shell
is up to a scale factor. The 2160-vertex 2-shell is effectively a
superposition of the 7 Integral Domains L1, ... , L7 plus the Kirmse L0.



An E8 lattice 2-shell has 2160 vertices, 

of which 8 x = 8x128 = 1024 are mirror D8 half-spinors that 
are not in the E8 Lie algebra as they are not in any E8 1-shell E8 Root Vectors 
and 

7 x  = 7x128 = 896 are E8/D8 half-spinors that are in the E8 Lie Algebras of the 
E8 1-shell Root Vectors of one of the 7 Integral Domain E8 Lattices L1, ... , L7 
and 



112 + 128 = 240 correspond to the D8 and E8/D8 half-spinors of the 
E8 1-shell Root Vectors of the Kirmse E8 Lattice L0. 

For each of the 7 Integral Domain E8 Lattices L1, ... , L7 there is a different way 

to select 112  of the 240 of Kirmse L0 to add to the 128  of that Li 
and produce the 112 + 128 = 240 Root Vectors (up to scaling) of that Li E8 Lattice. 

The 8 pairs   +  of 128-element D8 half-spinors + mirror half-spinors 
would represent the 128 + 128 = 256-dim full spinors of the Cl(16) Clifford Algebra 
if the 128-dim E8/D8 half-spinors of the 8th pair, of Kirmse L0, were well-defined 
but 
since there are 7 different D8 sets of 112 and so 7 different E8/D8 sets of 128 for L0 
depending on which of L1, ... , L7 E8/D8 is completed by the 112 D8 of Kirmse L0 
the 128 E8/D8 of Kirmse L0 is not well-defined in the conventional 2160 E8 2-shell. 
Therefore 
the 2160 E8 2-shell should be considered to be a superposition of 7 shells 
one for each of the 7 E8/D8 L1, ... , L7 that are completed to E8 by action of D8 of L0. 
The superposition is expandable to an 8-shell superposition 
by adding an 8th shell corresponding to Kirmse L0. 

This is consistent with and justifies the superposition structures 
used in viXra 1210.0072 v4 and in viXra 1301.0150 v4 and in viXra 1405.0030 vF

Since the 1024 mirror D8 half-spinors are not in any E8, 
the only part of the 2160 E8 2-shell that is directly relevant to E8 Physics 

is the superposition structure 
of its 2160 - 1024 = 1136 = 112 + 1024 = 112 + 128 + 896 vertex part. 



If you look at the 2160 vertices of the second shell as expanded from the first shell,
then you see that the 2160 is made up of

112 that you might regard as a basic set of D8 root vectors plus

8 x 128 = 1024 as 8 sets of 128, each being a semi-8-hypercube that can be combined with the 112 to 
make the 112+128 = 240 of an E8 such that the 8 E8s that can be so formed correspond to 
the real 1 octonion (Kirmse) + 7 imaginary octonions (integral domains) plus

the remaining 2160 - 112 - 1024 = 1024 = 8 x 128 which are the other halves of the 8-hypercubes
and so correspond to the mirror half-spinors that are NOT used in the E8s already constructed.
They might in some sense be seen as the half-spinor parts of a mirror set of 8 E8s.

Given the framework of the basic D8 112 root vectors, there are 8 ways that you can fit a set of 128 into 
them so as to form 1 (Kirmse) + 7 (integral domain) E8 lattices.

7 E8 lattice integral domains E8i E8j E8k E8e E8ie E8je E8ke
correspond to the 7 imaginary octonions i j k e ie je ke 

Scale them so that their Inner Shells have Unit Radius because as Geoffrey Dixon said “... the inner shell 
should ... consist of unit elements ...[since]... O multiplication of ... unit elements is closed ...”. 

Consider the 240-vertex Unit Radius Inner Shells of E8 Lattice Integral Domains  corresponding to 
the algebraic generators i j e of the imaginary octonions with coordinates of the form ( E8i , E8j , E8e )

( there are 3 E8s representing 8 in the 24-dim Leech Lattice) 

E8i  itself has 240 vertices ( x , 0 , 0 )
E8j  itself has 240 vertices ( 0 , x , 0 )
E8e itself has 240 vertices ( 0 , 0 , x )

Then, consider the 2x240 + 3840 = 4320 vertices of Unit Radius Inner Shells of /\16 Barnes-Wall Lattices 
constructed from pairs of E8 Lattices using Dixon’s XY-product 

( there are 3 ways to choose a Barnes-Wall /\16 representing 8+8 in Leech ) 

E8i x E8j = E8k   with 16x240 = 3840 new vertices ( x , y , 0 )
E8i x E8e = E8ie with 16x240 = 3840 new vertices ( x , 0 , y )
E8j x E8e = E8je with 16x240 = 3840 new vertices ( 0 , x , y )

Then, consider Unions of Unit Radius E8 Inner Shell with Unit Radius /\16 Inner Shells, 
rescaled by 1 / sqrt(2) so that the Unions have Unit Radius

( there are 3 ways to choose an E8 for ( E8 + Barnes-Wall /\16 ) to form Leech )  

E8i x E8j x E8e  x  E8ie x E8je x E8k = E8ije x E8(-ijeek) = E8ke x E8ijk = E8ke x E8(-1)   
= E8(-ke) = 3x16x3840 = 3 x 61,440 = 184,320 vertices ( x , y , z )

where 61,440 = vertices are in second shell of Barnes-Wall /\16

The total number of inner vertices = 3 x ( 240 + 3840 + 61,440 ) = 196,560
which is the number of inner-shell vertices of the 24-dim Leech Lattice



Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45):
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21

The polytope 4_21 ... has cells of two kinds ...
a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...
and ...
a seven-dimensional regular simplex A_7
... there are 17280 A_7's
...
the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2
...
the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...
[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like ( +/- a1 +/- a2 )
[which correspond to 112 = 16 + 96 = 16 + 6x16 in each of the 7 E8 lattices]

128 like (1/2) ( - a1 + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 E8 lattices]

112   128



norm 2

16 like +/- 2 a1
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices

with each of the 14 appearing in three of the 7 E8 lattices so that
the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices
and for 14x16 = 224 of the 1120
and
with each of the 56 appearing in only one of the 7 E8 lattices so that
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices
and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that
are not used in the 7 E8 lattices. ...] ...".

One of the 128-dimensional Mirror D8 half-spinors from the 1024
combines with
the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds
to the central norm 1 240 = 112+128
and
the result is formation of a 128+128 = 256 corresponding to the Clifford Algebra Cl(8)
so that
the norm 2 second layer contains 7 copies of 256-dimensional Cl(8)

so the 2160 norm 2 vertices can be seen as

7(128+128) + 128 + 16 + 224 = 2160 vertices.



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA

shows Cl(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices.
Physically they represent Operators in H92 x SL(8) Generalized Heisenberg Algebra
that is the Maximal Contraction of E8:

Odd-Grade Parts of Cl(8) =
= 128 D8 half-spinors of one of iE8, jE8, kE8, EE8, IE8, JE8, KE8
8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation)
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of Cl(8) = 128 Mirror D8 half-spinors =
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model)
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)

(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra)
64 of grade-4 = 8-dim Position x Momentum
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent:

(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
= 112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



3. The Third Grothendieck Universe is the Completion of Union of all 
tensor products of Cl(16) Real Clifford algebra 

Since the Cl(16)-E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(16)-E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so 
for the Cl16)-E8 model based on Real Clifford Algebras with Periodicity 8, 
whereby any Real Clifford Algebra, no matter how large, 
can be embedded in a tensor product of factors of Cl(8) and of Cl(8)xCl(8) = Cl(16),  
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(16)-E8 model a natural Algebraic Quantum Field Theory. 

The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 

The Real Clifford Algebra Cl(16) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(16)-E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 



For the Cl(16)-E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(16), the Cl(16)-E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(16)-E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime   

The Cl(16)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum Field 
Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(16) x ...(N times tensor product)... x Cl(16) = Cl(16N) 
For N = 2^8 = 256 the copies of Cl(16) are on the 256 vertices of the 8-dim HyperCube



For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(16) continue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(16) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Possibility Space for E8 Physics must include, for each vertex of each E8 lattice, 
the 2^240 possible ways that each of the 240 vertices of its First Shell Root Vectors 
can be either 0 or 1 ( off or on,  inactive or active, etc). 
Since 2^240 = Cl(240) = Cl(8x30) = Cl(8) x...(30 times tensor product)...x Cl(8) 
the First Shell Possibility Space is the tensor product of 30 copies of Cl(8) or, 
equivalently since Cl(8)xCl(8) = Cl(16) which contains E8 as bivectors + half-spinors, 
the First Shell Possibility Space is the tensor product of 15 copies of Cl(16)

Since the Second Shell has 2160 vertices, its Possibility Space must include 
Cl(2160) = Cl(8x270) = Cl(8) x...(270 times tensor product)...x Cl(8)
so the Second Shell Possibility Space has 135 copies of Cl(16). 

Here (from Conway and Sloane, Sphere Packings, Lattices, and Groups, 3rd ed, Springer 1999) are 

so Possibility Space for each E8 lattice contains tensor products of MANY Cl(16) copies
15 + 135 + 420 + 1,095 + 1,890 + 3,780 + 5,160 + 8,775 + ... more from beyond 8 shells

If you take the Union of all those Tensor Products of copies of Cl(16) 
(each of which contains E8 = bivectors + half-spinors)

and then take the Completion of that, 
you will get a generalization of the Hyperfinite II1 von Neumann factor algebra 
but 
even that is only 1 part (corresponding to one E8 Lattice) of the realistic AQFT of E8 Physics. 

To get the full realistic Algebraic Quantum Field Theory of E8 Physics 
you need 
the Superposition of 8 Cl(16)-E8 generalized Hyperfinite II1 von Neumann factors: 

7 for the 7 independent E8 Integral Domain Lattices 
+ 1 Kirmse E8 Lattice (not Integral Domain) 



4. World-Line String Bohm Quantum Potential
and Quantum Consciousness

Leech Lattice and E8 Bosonic String Theory

A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines, 

can be described by taking the quotient of 
its 24-dimensional O+, O-, Ov subspace modulo the 24-dimensional Leech lattice.
Its automorphism group is the largest finite sporadic group, 

the Monster Group, whose order is
8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000 =

= 2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": "... The (real) octonion algebra is 
an 8-dimensional ... algebra with an orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } 
labeled by the projective line PL(7) = { oo } u F7
... The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u   ... and ...
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs.nDenote by L the lattice spanned by these 240 octonions ...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A ... 
Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have
L R = 2 B , and ... B L = L and R B = R ...[ also ]... 2 B = L sbar
... the roots of B are
[ 16 octonions ]... +/- it for t in PL(7) ... together with
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 ... and ...
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 ...

the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) },
and all permutations of the three coordinates are allowed:

( 2 M, 0 , 0 )
( M sbar, +/- ( M sbar ) j , 0 )

( ( M s ) j , +/- M k , +/- (M j ) k ) ...

Number: 3x240 = 720 Number: 3x240 x 16 = 11520: Number: 3x240 x 16 x 16 = 184320

The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ... some work ...
by Geoffrey Dixon ...". 



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7} for the Octonion basis elements that Robert A. 
Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} and I often denote by {1,i,j,k,E,I,J,K}: 
"... (spans over integers) ... 

Ξeven has 16+224 = 240 elements ... 
Ξodd has 112+128 = 240 elements ...

E8even does not close with respect to our given octonion multiplication ...[but]...
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to B
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At
Geoffrey Dixon's Ξodd corresponds to L

Ignoring factors like 2 , j , k , and +/-1 the Leech lattice structure is:

( L , 0 , 0 )
( B , B , 0 ) 
( L s , L , L )

( Ξodd , 0 , 0 )
( Ξeven , Ξeven , 0 )

( Ξodd s , Ξodd , Ξodd )

Number: 3x240 = 720 Number: 3x240 x 16 = 11520: Number: 3x240 x 16 x 16 = 184320



Dixon Octonion XY, Fibrations, and 24-dim Leech Lattice

Frank Dodd  (Tony) Smith, Jr. - 2014

Geoffrey Dixon, in his book “Division Algebras, Lattices, Physics, Windmill Tilting”, 
defines an Octonionic XY-product and uses it to construct the /\16 Barnes-Wall Lattice 
whose S15 Unit Sphere Inner Shell contains 2x240 +16x240 = 4320 vertices. 
His construction makes use of the Last Hopf Fibration S7 -> S15 -> S8 
and its lattice version  E8  ->  /\16  ->  Z9

Ian Porteous, in his book “Clifford Algebras and the Classical Groups”, 
notes that Spin(9) is transitive on S15 but Spin(10) is not transitive on S31 
and constructs the non-Hopf Fibration    S15  ->  B24  ->  S9  
where S15 = Spin(9) / Spin(7) and S9 = Spin(10) / Spin(9) 
and B24 = Spin(10) / Spin(7) = 24-dim orbit of 1 
in the S31 Unit Sphere of the 32-dim Spinor Space of Spin(10)

Mikhail Postnikov, in “Lectures in Geometry Semester V Lie Groups and Lie Algebras”, 
says Lie Algebra f4 = spin(8) + Mo24 where Tangent Space of B24 = Mo24 with basis

where f4 inherits structure from the Real Clifford Algebra Cl(8) with grading 
1 + 8 + 28 + 56 + 70 + 56 +28 + 8 + 1 = 256 = (8+8) x (8+8)  

The resulting structure ( here B24 = Mo24 means Mo24 is Tangent Space of B24 ): 

                                  Spin(7)      ->          Spin(8)                ->        S7  

                                        |                              |                                  
                                       \|/                            \|/                      

                                 Spin(10)                      F4                      

                                        |                              |                    
                                       \|/                            \|/               

shows that B24 and Mo24, through F4 and its relationship to E8, 
correspond to Cl(16)-E8 Physics.    ( see viXra 1405.0030 )

 



So: 
f4 = spin(8) + Mo24 = 28 + ( 8 + (8+8) ) 

where Spin(9) / Spin(8) = Spin(9) / 28 = OP1 = 8 with 8-dim E8 Lattice ( 8 of B24) 
and F4 / Spin(9) = OP2 = (8+8) with 16-dim Barnes-Wall Lattice /\16 ( Y and Z of B24 )

All this is related to E8 Physics because the Leech Lattice B24 lives in F4 
and F4 lives in Cl(8) and  ( by Real Clifford 8-Periodicity ) Cl(16) = Cl(8) x Cl(8) 
and 248-dim E8 lives in Cl(16) as 120-dim bivector D8 + 128-dim D8 half-spinor
with F4 relationship coming from: 

120 = 28x1 + 1x28 + 8x8
128 = 8x8 + 8x8

Note that the F4 8+8 which represents Fermions can be written in terms of anti-
commutators as well as commutators, so the same is true of E8 8x8 + 8x8 

( see viXra 1208.0145 )

Unit Sphere Inner Shell of B24 /\24 Leech Lattice has 196,560 vertices 
based on the fibration S15  ->  B24  ->  S9 where S9 is Unit Sphere in 10-dim. 
Conway and Sloan in “Sphere Packings, Lattices, and Groups” 3rd ed), 
Table 6.4, page 180, list a series of lattices: 

8-dim E8 and 9-dim E8 A1 and 10-dim E8 A2 
which series terminates with E8 A2.  

( analogous to Minkowski Spin(1,3) and Spin(2,3) and Conformal Spin(2,4) )

Leech Inner Shell Lattice Fibration   /\16  ->  Postnikov Mo24  ->  E8 A2 
( /\16 contains S15 and E8 A2 contains Unit Sphere of E8 A1 and 

Tangent B24 = Mo24 contains S23 Leech Lattice Unit Sphere Inner Shell )

240 from the 8 E8 Inner Shell Unit Sphere of 9-dim E8 A1 of 10-dim E8 A2 lattice 

2 x 240 = 720 from the Barnes-Wall E8 Inner Shell of 8+8 in /\16

16 x 240 = 3840 from the XY-product, X and Y in 8 of E8 A2 

16 x 240 = 3840 from the XY-product, X and Y in 8  of /\16
16 x 240 = 3840 from the XY-product, X and Y in 8  of /\16

16 x (3 x 16 x 240) = 184,320 from XY-product 
                                                of things outside 8 and 8+8. 

now all the Leech Lattice Unit Sphere Inner Shell points are accounted for: 
3x240 + 3x16x240 + 16x3x16x240 = 196560 

 



If you look at the 2160 vertices of the second shell as expanded from the first shell,
then you see that the 2160 is made up of

112 that you might regard as a basic set of D8 root vectors plus

8 x 128 = 1024 as 8 sets of 128, each being a semi-8-hypercube that can be combined with the 112 to 
make the 112+128 = 240 of an E8 such that the 8 E8s that can be so formed correspond to 
the real 1 octonion (Kirmse) + 7 imaginary octonions (integral domains) plus

the remaining 2160 - 112 - 1024 = 1024 = 8 x 128 which are the other halves of the 8-hypercubes
and so correspond to the mirror half-spinors that are NOT used in the E8s already constructed.
They might in some sense be seen as the half-spinor parts of a mirror set of 8 E8s.

Given the framework of the basic D8 112 root vectors, there are 8 ways that you can fit a set of 128 into 
them so as to form 1 (Kirmse) + 7 (integral domain) E8 lattices.

7 E8 lattice integral domains E8i E8j E8k E8e E8ie E8je E8ke
correspond to the 7 imaginary octonions i j k e ie je ke 

Scale them so that their Inner Shells have Unit Radius because as Geoffrey Dixon said “... the inner shell 
should ... consist of unit elements ...[since]... O multiplication of ... unit elements is closed ...”. 

Consider the 240-vertex Unit Radius Inner Shells of E8 Lattice Integral Domains  corresponding to 
the algebraic generators i j e of the imaginary octonions with coordinates of the form ( E8i , E8j , E8e )

( there are 3 E8s representing 8 in the 24-dim Leech Lattice) 

E8i  itself has 240 vertices ( x , 0 , 0 )
E8j  itself has 240 vertices ( 0 , x , 0 )
E8e itself has 240 vertices ( 0 , 0 , x )

Then, consider the 2x240 + 3840 = 4320 vertices of Unit Radius Inner Shells of /\16 Barnes-Wall Lattices 
constructed from pairs of E8 Lattices using Dixon’s XY-product 

( there are 3 ways to choose a Barnes-Wall /\16 representing 8+8 in Leech ) 

E8i x E8j = E8k   with 16x240 = 3840 new vertices ( x , y , 0 )
E8i x E8e = E8ie with 16x240 = 3840 new vertices ( x , 0 , y )
E8j x E8e = E8je with 16x240 = 3840 new vertices ( 0 , x , y )

Then, consider Unions of Unit Radius E8 Inner Shell with Unit Radius /\16 Inner Shells, 
rescaled by 1 / sqrt(2) so that the Unions have Unit Radius

( there are 3 ways to choose an E8 for ( E8 + Barnes-Wall /\16 ) to form Leech )  

E8i x E8j x E8e  x  E8ie x E8je x E8k = E8ije x E8(-ijeek) = E8ke x E8ijk = E8ke x E8(-1)   
= E8(-ke) = 3x16x3840 = 3 x 61,440 = 184,320 vertices ( x , y , z )

where 61,440 = vertices are in second shell of Barnes-Wall /\16

The total number of inner vertices = 3 x ( 240 + 3840 + 61,440 ) = 196,560
which is the number of inner-shell vertices of the 24-dim Leech Lattice



Ian Porteous, in his book “Clifford Algebras and the Classical Groups” Chapter 24 
“Triality”, says (quoted/paraphrased): 

“... The induced Clifford or spinor actions of 

Spin(1)                                                  on S0 
Spin(2)                                                  on S1 
Spin(3) and Spin(4)                              on S3 
Spin(5), Spin(6), Spin(7) and Spin(8)   on S7 
Spin(9)                                                  on S15

are … all transitive although the Clifford action of Spin(10) on S31 is not ...

 



  
...”. 

J. F. Adams,  in “Lectures on Exceptional Lie Groups”, said: “... 

 



...”.

Here are some details about Dixon’s XY-product: 

Geoffrey Dixon, in his book “Division Algebras, Lattices, Physics, Windmill Tilting”, says: 
“... use the product ... 

 



...”.  Lattice Fibrations he uses include 

For E8:
inner shell lattice fibration      D4  ->  E8  ->  Z5           ( D4 contains S3 and Z5 contains S4 
                                                                                            and E8 contains S7 inner shell )

For Barnes-Wall: 
inner shell lattice fibration      E8  ->  /\16  ->  Z9         ( E8 contains S7 and Z9 contains S8  
                                                                                        and /\16 contains S15 inner shell )

 



Spheres and Physics
Frank Dodd (Tony) Smith, Jr. - 2014

Parallelizable Spheres: 

S0 = equator of S1 = RP1     ( … infinite sequence of RPn … = useless Category stuff )

S1 = equator of S2 = CP1     ( … infinite sequence of CPn … = useless Category stuff )

S3 = equator of S4 = HP1     ( … infinite sequence of HPn … = useless Category stuff )

S7 = equator of S8 = OP1          G2 / SU(3) = S6 = equator of S7 

OP2 = F4 / Spin(9) 

(CxO)P2 = E6 / Spin(10) x U(1)

(HxO)P2 = E7 / Spin(12) x SU(2)

(OxO)P2 = E8 / Spin(16)     ( finite exceptional stuff stops here = God says is important ) 

Spin(16) = bivector of real Clifford Algebra Cl(16) = Cl(8) x Cl(8) 

F4 = 8 + 28 + (8+8) of Cl(8) = 1+8+28+56+70+56+28+8+1 = 256 = (8+8) x (8+8) 

F4 = ( 28 = Spin(8) )  +  ( 8 + (8+8) = E8 Lattice + /\16 Lattice = /\24 Leech ) 

also 

F4 acts on 26-dim rep = J3(O)o = traceless part of Jordan J3(O) = /\25,1 Lorentz Leech 

F4 + J3(O)o = E6 

from string theory (with strings physically interpreted as World-Lines) point of view
26-dim J3(O)o = 16-dim orbifold fermions + 10-dim spacetime

10-dim spacetime = 4+6
where 4 = CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space of Kaluza-Klein 
and 
6 = Conformal (2,4) space over Minkowski (1,3) physical spacetime of Kaluza-Klein 















The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime   

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

Slices of 8v SpaceTime are represented as D8 branes. Each D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice

denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

Stack D8 branes to get SpaceTime with Strings = World-Lines 
with

a and b representing 
ordering of D8 brane stacks and Bohm-type Quantum Potential 

Let Oct16 = discrete mutiplicative group { +/-1, +/-i, +/-j, +/-k, +/-E, +/-I, +/-J, +/-K}.
Orbifold by Oct16 the 8s+ to get 8 Fermion Particle Types
Orbifold by Oct16 the 8s- to get 8 Fermion AntiParticle Types

Gauge Bosons from 1E8 and EE8 parts of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force
Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity

The 8x8 matrices for collective coordinates linking one D8 to the next D8 
give Position x Momentum

 



Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".
Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin two state is what I call the Bohmion:
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.
Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) 
"... the total force ... from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...". 

Quantum Consciousness is due to Resonant Quantum Potential Connections among 
Quantum State Forms. The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers
with math description in terms of a large Real Clifford Algebra.

First consider Superposition of States involving one tubulin
with one electron of mass m and two different position states separated by a .
The Superposition Separation Energy Difference is the gravitational energy

E_electron = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm so that for a single Electron 

T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_electron
The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_electron =  N^(-5/3) 10^26 sec

So we have the following rough approximate Decoherence Times T_N
           Time                                                Number of                         
            T_N                                             Involved Tubulins                                                       
        10^(-5) sec                                             10^18       
25 x 10^(-3) sec  (40 Hz)                                10^16



Quantum Resonant States in Superposition 
A Quantum Resonant Consciousness (QRC) Superposition State is 
a Tubulin Configuration of up to 2^64 = 10^19 Tubulins (each Tubulin = 1 qubit) 
with each QRC State in the Superposition being organized 
with respect to the E8 inside Cl(16) Clifford Algebras. 

Each QRC State, analagous to a Possible Conscious Thought, 
is represented by a Chain of Local E8-Cl(16) Deutsch-type Multiverse Snapshots 
in which each Link in the Chain is 
a Central Local E8-Cl(16) Multiverse Shapshot 
connected to 
a Past Local E8-Cl(16) Multiverse Snapshot 
and
a Future Local E8-Cl(16) Multiverse Snapshot. 

Since Cl(16) is 2^16 = 65,536-dimensional each Link in the QRC State Chain requires  
the information of 2^16 x 2^16 x 2^16 = 2^48 Tubulin qubits. 

The remaining 2^(64-48) = 2^16 = 2^6 x 2^10 = 64 x 1024 Tubulin qubits represent: 
64 Links in each Chain of a Possible Conscious Thought 
and 
1024 Possible Conscious Thoughts in the QRC Superposition. 

After Decoherence of the QRC Superposition there emerges the One Actual Thought. 

Each of the Local E8-Cl(16) Multiverse Snapshots is described by an E8 State. 
Since E8 has 240 Root Vectors 
and 
the 240 Root Vectors correspond to the 240-Polytope (see “Geometric Frustration” by Sadoc 
and Mosseri (Cambridge 2006) where they say “The polytope 240 ...[is]... not a regular polytope ... but ... 
an ordered structure on a hypersphere ... S3 ... which is chiral ... generated by adding two replicas of the 
{3,3,5}, displaced along a screw axis of S3 ...”.)
each Local E8-Cl(16) Multiverse Snapshot is represented by a pair of {3,3,5} 600-cells. 

Each of the 600-cells has 120 vertices corresponding to the 120-dimensional Icosahedral Double (ID) 
group which in turn corresponds to E8 (John McKay said on usenet sci.math in 1993:
"... For each finite subgroup of SU2, we get an affine Dynkin diagram ...
               3
               |
E[8] 1-2-3-4-5-6-4-2
... The [ McKay ] correspondence is ...
E[8] ...[ corresponds to ] 2.Alt[5] = SL(2,5) binary icosahedral [ ID group ] ...
There are [ 8+1 = 9 balance numbers for E8 ]...
The sum of the numbers [ 1+2+3+4+5+6+4+2+3 = 30 is ] h = Coxeter number.
The sum of the squares is the order of ...[ 120-element ID for E8 ]...
They are the periods of products of pairs of Fischer involutions mod centre ... E[8] ...[ for ]... Monster
... for the E8 - icosahedral ... case, the singularity is x^2+y^3+z^5=0 ...”.



Robert Gilmore, in his book “Catastrophe Theory” (Dover 1981) said:
"...[ The Icosahedral Double Group Catastrophe ]... E8 ...[ has ]... Catastrophe Germ ... X^3 + Y^5
...[ with ]... Perturbation ... a1 Y + a2 Y^2 + a3 Y^3 + a4 X + a5 X Y + a6 X Y^2 + a7 X Y^3

for E8 ...[ with ]... control parameter space R7 ...[ basis {a1,a2,a3,a4,a5,a6,a7} ]...
the maximum number ... of isolated critical points ..[ is ]... 8 ...”.

In his Appendix to Jeffrey Mishlove’s book “Roots of Consciousness”, Saul-Paul Sirag did not “exclude the 
constant term” as Robert Gilmore did, so, if we add a control parameter a0, we see that the ID E8 
Catastrophe Control Parameter Space is R8 with basis {a0,a1,a2,a3,a4,a5,a6,a7}. 
Adding two basis elements {X,Y} of ID Catastrophe Germ space whose polynomials
are invariant under the Icosahedral Double Group ID results in 8+2 = 10 dimensions.



David Ford and John McKay wrote in the book "The Geometric Vein"
(Springer-Verlag 1981):
"... The columns of the character tables of ... the binary icosahedral group 
...[ ID Icosahedral Double Group]... of order 120 
are the (suitably normalized) eigenvectors of the Cartan matrices of type ... E8 ...
[ Let gr = (1/2) ( - 1 - sqrt(5) ) and GR = (1/2) ( - 1 + sqrt(5) ) and note that gr + GR = -1 ]
...
1   1   1   1   1   1   1   1   1
2  -2   0  -1   1  GR  gr -gr -GR
2  -2   0  -1   1  gr  GR -GR -gr
3   3  -1   0   0 -gr -GR -GR -gr
3   3  -1   0   0 -GR -gr -gr -GR
4   4   0   1   1  -1  -1  -1  -1
4  -4   0   1  -1  -1  -1   1   1
5   5   1  -1  -1   0   0   0   0
6  -6   0   0   0   1   1  -1  -1
...".

A Cartan matrix for E8 is
 2  0 -1  0  0  0  0  0
 0  2  0 -1  0  0  0  0
-1  0  2 -1  0  0  0  0
 0 -1 -1  2 -1  0  0  0
 0  0  0 -1  2 -1  0  0
 0  0  0  0 -1  2 -1  0
 0  0  0  0  0 -1  2 -1
 0  0  0  0  0  0 -1  2
Note that E8 can be constructed from the representations of E6 and D8.
The grade-1 vector representation of D8 is 120-dimensional.
The half-spinor representation of D8 is 128-dimensional.
The adjoint representation of E8 is 120 + 128 = 248-dimensional.
E6 has 27-dimensional and 78-dimensional representations.

E8 Dynkin representations are: 
                                           147,250
                                             |
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875
To construct them: 
First, construct the exterior/wedge products of the E8 adjoint 248:
The grade-1 part has dimension 248.
The grade-2 part has dimension 248/\248 = 30,628.
The grade-3 part has dimension 248/\248/\248 = 2,511,496.
The grade-4 part has dimension 248/\248/\248/\248 = 153,829,130.
The grade-5 part has dimension 248/\248/\248/\248/\248 = 7,506,861,544.
Now:
Keep the grade-1 part of dimension 248.
Subtract off 248 from 248/\248 = 30,628 to get 30,380.
Subtract off 2 x 248/\248 = 2 x 30,628 from 248/\248/\248 = 2,511,496 to get 2,450,240.
Subtract off 2 x 2,511,496 and 2,450,240 and 30,628 
from 248/\248/\248/\248 = 153,829,130 to get 146,325,270.
Subtract off 2 x 153,829,130 and 2 x 146,325,270 and 2 x 2,511,496 and 2,450,240 and 248
from 248/\248/\248/\248/\248 = 7,506,861,544 to get 6,899,079,264.
These are 5 of the 8 fundamental representations of E8.



They, like the D(N) and A(N) series constructions,
are all in the same exterior algebra (of /\248),
and so can be represented as the vertices of a pentagon

What about the 6th and 7th fundamental representations of E8?
Consider the 27-dimensional E6 representation space. Add 32 copies of the 128-dimensional D8 half-
spinor space, and subtract off one copy of the 248-dimensional E8 representation space
to get a 27 + 32 x 128 - 248 = 3,875-dimensional representation space.
Now, consider the antisymmetric exterior wedge algebra of that 3,875-dimensional space.
The grade-1 part has dimension 3,875. The grade-2 part has dimension 3,875/\3,875 = 7,505,875.
Now:
Keep the grade-1 part of dimension 3,875.
From the grade-2 part, subtract off 5 x 147,250 and 2 x 30,628 and 3 x 3,875 and 3 x 248
from 3,875/\3,875 = 7,505,875 to get 6,696,000. They are the 6th and 7th fundamental representations. 
Since they are not in the same /\248 exterior algebra as the 5 pentagon-vertex fundamental 
representations of E8, they should not be vertices in the same plane as the pentagon.
However, since they are in the same /\3,875 exterior algebra, they should be collinear, one above and 
one below the pentagon, thus forming a pentagonal bipyramid.

What about the 8th fundamental representation of E8?
Consider 2 x 24x24 - 1 = 2 x 576 - 1 = 1,151 copies of the 128-dimensional D8 half-spinor space,
and subtract off one copy of the 78-dimensional E6 representation space
to get a representation space of dimension 1,151 x 128 - 78 = 147,328 - 78 = 147,250.
Now, consider the antisymmetric exterior wedge algebra of that 147,250-dimensional space.
The grade-1 part has dimension 147,250. It is the 8th fundamental representation of E8.
Since it is not in the same /\248 exterior algebra as the 5 pentagon-vertex fundamental representations of 
E8, it should not be a vertex in the same plane as the pentagon.
Also, since it is not in the same /\3,875 exterior algebra as the two bipyramid-peak-vertex fundamental 
representations of E8, it should not be a vertex on the same line as the pentagonal bipyramid axis.
It should represent a vertex creating a triangle whose base is one of the sides of the pentagon
and whose top is near one of the bipyramid-peak-vertices, to which it is connected by a line.
To produce a symmetric figure, the vertex must be reproduced in 5 copies, 
one over each of the 5 sides of the pentagon.
Then, for the entire figure to be symmetric, it must form an icosahedron.
The binary icosahedral group {2,3,5} is of order 120.

Another way to look at it is:
The graded sequence  248  248/\248  248/\248/\248  248/\248/\248/\248  248/\248/\248/\248/\248
has symmetry Cy(5) of order 5 for cyclic permutations,but do not use Hodge duality 
since 248/\248/\248/\248/\248 is fixed by its relation to 3,875/\3,875/\3,875.
The graded sequence  3,875  3,875/\3,87  3,875/\3,875/\3,875
has symmetry Cy(3) of order 3 for cyclic permutations, but do not use Hodge duality 
since 3,875/\3,875/\3,875 is fixed by its relation to 248/\248/\248/\248/\248.
The graded sequence  147,250  147,250/\147,250
has symmetry Cy(2) of order 2 for cyclic permutations, but do not use Hodge duality
since 147,250/\147,250 is fixed by its relation to 248/\248/\248/\248/\248.
The +/- signs for the D5 half-spinors inherited from E6 through E7 have symmetry of order 2.
Since E8 is the sum of the 120-dimensional adjoint representation of D8
plus ONE of the 128-dimensional half-spinor representations of D8,
there is a choice to be made as to which of the two half-spinor representations of D8 are used.
As they are mirror images of each other, that choice has a symmetry of order 2.
Therefore:
the total symmetry group is of order 5x3x2x2x2 = 120,
the symmetry of the binary icosahedral group {2,3,5} corresponding by McKay to the E8 Lie Algebra.



5. Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16)-E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(16)-E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



Inflation begins in Octonionic Cl(16)-E8 Physics with a Quantum Fluctuation 
initially containing only one Cl(16) E8 Local Lagrangian Region

The Fermion Representation Space for a Cl(16) E8 Local Lagrangian Region 
is E8 / D8 = the 64+64 = 128-dim +half-spinor space  64s++  +  64s+-  of Cl(16)  

64s++ = 8 components of 8 Fermion Particles 
64s+- = 8 components of 8 Fermion Antiparticles

By 8-Periodicity of Real Clifford Algebras Cl(16) = tensor product Cl(8) x Cl(8) 
where the two copies of Cl(8) can be denoted by Cl(8)G and Cl(8)SM 

( in E8 Physics Cl(8)G gives Gravity with Dark Energy and Cl(8)SM gives the Standard Model )
Cl(8)G and Cl(8)SM each have 8-dim half-spinor spaces 8Gs+ 8Gs- and 8SMs+ 8SMs- 

8Gs+ and 8SMs+ representing 8 Fermion Particles 
8Gs- and 8SMs- representing 8 Fermion Antiparticles

so that 
64s++ = 8Gs+ x 8SMs+  for First Generation Particles of E8 Physics

64s+- = 8Gs+ x 8SMs- for First Generation AntiParticles of E8 Physics 
64s-+ = 8Gs- x 8SMs+ for AntiGeneration Particles ( NOT in E8 Physics )

64s-- = 8Gs- x 8SMs- for AntiGeneration AntiParticles ( NOT in E8 Physics )
where

+/- half-spinor of Cl(8)G determines +/- half-spinor of Cl(16) 
and Generation or AntiGeneration ( only +half-spinor Generation is in E8 ) 

+/- half-spinor of Cl(8)SM determines Particle or AntiParticle 



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(16) E8 Local Lagrangian Region that is 64s++   +   8 of 64s+-  =

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  and 
IF the Cl(16) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. ( see Appendix III for Geoffrey Dixon's ideas and Effective Path of QF Energy )

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16) 
the only Effective Path of QF Energy to E8 Fermion Representation slots 
goes to the only Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation.It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 
7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(16) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(16) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(16) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(16) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 



so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".

Why decoherence at 64 Unfoldings = 2^64 qubits ?

2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 



The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 

NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 

Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240

Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 

If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 
256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =

= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)
so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 

( see viXra 1311.0088 )



Calculation of CMB Fluctuation Q = 10^(-5)
Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1505.____

Frank Wilczek said, in his Physics Today (May 2006) Reference Frame: 
“... The standard models contain ... numerical parameters ... of wide significance for 
present-day phenomena in the natural world ... 
the amplitude of the primeval fluctuation spectrum. ...[ is ]... from cosmology ...”. 

Max Tegmark and Martin J. Rees said, in astro-ph/9709058 Why is the CMB Fluctuation Level 10^(-5) ?: 
“... Q ... of order 10^(-5) ... is the amplitude that fluctuations in the gravitational potential 
have when they enter the horizon 
... the baryon-to-photon ratio n = 10^(-9) 
...  the electromagnetic coupling constant a = e^2  = 1/137 ...”. 

Given Nbaryon the number of quarks is Nquark = 3 x Nbaryon. 
Given Nphoton the number of geometric gravitions, 
unsuppressed by factor of Planck mass squared, 
is Ngeograv = 137 x Nphoton. 

Nquark / Ngeograv = 3 x ( Nbaryon / Nphoton ) x 1/137 = 
= 3 x 10^(-9) x 7 x 10^(-3) =

= 21 x 10^(-12) = 0.21 x 10^(-10) 

David Layzer said, in his book Cosmogenesis (Oxford 1990): 
“... random fluctuations obey well-understood statistical laws, 
among them the “square-root-of-N law”, which says that 
if the average number ... in a sample is N , then 
the random fluctuations of this number are likely to be near the square root of N ...”.

Given Nquark / Ngeograv as the number of quarks per geograviton unit of spacetime 
the amplitude of fluctuations of quark-matter in spacetime gravitational potential is 

sqrt( Nquark / Ngeograv ) = 0.45 x 10^(-5) 

That is consistent with cosmological observation that Q is of the order 10^(-5). 



Octonion Inflation produces Gravitational Waves that can now be observed in 
Polarization Patterns of the Cosmic Microwave Background. 

BICEP2 in arXiv 1403.3985 said:
"... Inflation predicts ... a primordial background of ... gravitational waves ...[that]... 
would have imprinted a unique signature upon the CMB. Gravitational waves induce 
local quadrupole anisotropies in the radiation field within the last-scattering surface, 
inducing polarization in the scattered light ... This polarization pattern will include a 
“curl” or ... inflationary gravitational wave (IGW) B-mode ... component
at degree angular scales that cannot be generated primordially by density perturbations. 
The amplitude of this signal depends upon the tensor-to-scalar ratio ... r = 0.20
+0.07 -0.05 ... which itself is a function of the energy scale of inflation. ...".

In the Cl(16)-E8 model, 
Inflation is due to Non-Unitarity of Octonion Quantum Processes 
that occur in 8-dim SpaceTime before freezing out of a preferred Quaternionic Frame 
ends Inflation and begins Ordinary Evolution in (4+4)-dim M4 x CP2 Kaluza-Klein. 
The unit sphere in the Euclidean version of 8-dim SpaceTime ( see viXra 1311.0088 for 
Schwinger's "unitary trick" to allow use of Euclidean SpaceTime ) is the 7-sphere S7.

Curl-type B-modes (tensor) are Octonionic Quantum Processes on the surface of 
SpaceTime S7 which is a 7-dim NonAssociative Moufang Loop Malcev Algebra.

( image below from Sky and Telescope )

B-modes look like  Spirals on the Surface of S7

Divergence-type E modes (scalar and tensor) are Octonionic Quantum Processes 
from SpaceTime S7
plus a spinor-type S7 representing Dirac Fermions living in SpaceTime
plus a 14-dim G2 Octonionic Derivation Algebra connecting the two S7 spheres
all of which is a 28-dim D4 Lie Algebra Spin(8).

( image below from Sky and Telescope )
E-modes look like Fermion Pair Creation either

off (scalar)   or on (tensor)  the Surface of S7

Therefore: for E8 Physics Octonionic Inflation the ratio r = 7 / 28 = 0.25



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



6.  Quaternionic M4xCP2 Kaluza-Klein SpaceTime

At the end of Non-Unitary Octonionic Inflation Our Universe 
had about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud

and 
the Real Clifford Algebra of 8-dim SpaceTime was Cl(1,7) = Cl(0,8) = M(16,R) 

The Event that Ended Inflation was Decoherence of Zizzi Quantum Inflation that also 
produced decoherence of the D8 brane SpaceTime Planck-Scale Lattice superpositions 
of the 8 types of E8 Lattice 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8 which resulted in a 
decoherence choice of a particular E8 Lattice. The 240 origin-nearest-neighbor Root 
Vectors of such a chosen E8 Lattice can be represented as 8 circles of 30 vertices each

 
with 4x30 = 120 vertices (black dots) forming a 600-cell and 
the other 4x30 = 120 vertices (white dots) forming another 600-cell at radii expanded 
from that of the black dots by a Golden Ratio factor. Since each 600-cell is 4-dim, 
the Octonionic 8-dim E8 SpaceTime is decomposed into 2 Quaternionic 4-dim parts, 



giving the Post-Inflation Cl(16)-E8 model a (4+4)-dim Kaluza-Klein SpaceTime 
of the form M4 x CP2 where 
M4 is 4-dim Physical Minkowski SpaceTime on which Gravity acts and 
CP2 = SU(3) / U(2) is 4-dim Internal Symmetry Space for Standard Model Forces. 

In the Cl(16)-E8 model, 8-dim SpaceTime, 

both Octonionic     

and Quarternionic   , 

is represented by the 64-dim Adjoint D8 / D4xD4 part of E8 
which is the A7 x R grade-0 part of the Maximal Contraction A7 x h92 with 5-grading

28 + 64 + (SL(8,R) + 1) + 64 + 28

In the Cl(16)-E8 model Gravity is most often written as in Chapter 18 of this paper 
in terms of the MacDowell-Mansouri Conformal Group Spin(2,4) which is 
the 15-dimensional Conformal BiVector Group of the 64-dim Cl(2,4) Clifford Algebra 
but 
it can also be written in terms of 64-dim grade-0 Maximal Contraction term SL(8,R) + 1 
in which case it is known as Unimodular SL(8,R) Gravity which effectively describes 
a generalized checkerboard of 8-dim SpaceTime HyperVolume Elements and, 
with respect to Cl(16) = Cl(8)xCl(8), is the tensor product of the two 8v vector spaces 
of the two Cl(8) factors of Cl(16). If those two Cl(8) factors are regarded 
as Fourier Duals, then 8v x 8v describes Position x Momentum in 8-dim SpaceTime. 

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity 
seem to be effectively equivalent since, as Bradonjic and Stachel in arXiv 1110.2159 
said: "... in ... Unimodular relativity ... the symmetry group of space-time is ... 
the special linear group SL(4,R) ... the metric tensor ... break[s up] ... into
the conformal structure represented by a conformal metric ... with det = -1
and a four-volume element ... at each point of space-time ...[that]... may be
the remnant, in the ... continuum limit, 
of a more fundamental discrete quantum structure of space-time itself ...".
Further, 
Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the 
classical field equations associated with quantum chromodynamics (QCD), the 
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the 
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts violation 
of that symmetry unless the phase ø takes one of the special values ... 0 ( mod π ) ... 
this fine tuning is the strong CP problem ... the quantum dynamics of ... unimodular 
gravity ... may lead to the relaxation of ø to ø = 0 ( mod π ) 
without the need ... for a new particle ... such as the axion ...".



End of Inflation and Quaternionic Structure

In Cl(16)-E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(16)-E8 Physics is 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 



Cl(1,3) = Cl(0,4) = M(Q,2) has graded structure based on 1 2 1 grading of 2x2 matrices 
and 1 2 1 grading of the Quaternions, so that its total graded structure is 

1   2   1
     2   4   2
          1   2   1
1   4   6   4   1

and its Spinor structure is 2x1 Quaternion matrices 

1  2  1
1  2  1  
2  4  2    =   1  2  1   +   1  2  1

1 2 1 = 4-dim Shilov Boundary for Lie Sphere Spin(6) / Spin(4)xU(1) = 
         = half-spinors for First Generation Lepton + 3 Quarks

4s+ for Electron + 3 Up Quarks 
and 

4s- for Neutrino + 3 Down Quarks  

One copy of Cl(1,3) only has room for Particles, no AntiParticles

Cl(1,3) vectors can represent M4 physical spacetime 
but 

the CP2 part  of M4 x CP2 Kaluza-Klein is not directly 
represented by Cl(1,3).

Note that Cl(3,1) = Cl(2,2) = M(R,4) has the same Clifford Algebra dimension = 16
as does Cl(1,3) = Cl(0,4) = M(Q,2) 
but 
Cl(3,1) = Cl(2,2) = M(R,4) Spinors are 4x1 = 4-dimensional (Real Dirac Gammas) 
so physicists had to Complexify them in order to get realistic results 
while 
Cl(1,3) = Cl(0,4) = M(Q,2) Spinors are 2x4 = 8-dimensional and directly give 
the same realistic physical results of Complex Dirac Gammas. 
Roughly, 
Quaternification of the Clifford Algebra is like Complexification of Spinors. 



Cl(0,8) = Cl(1,7) = M(R,16) = M(Q,2) x M(Q,2) has graded structure

1   4    6     4     1
     4  16   24   16     4 
           6   24   36   24     6
                  4   16   24   16   4
                         1     4     6   4   1
1   8  28   56   70   56   28   8   1  

and its Spinor structure based on M(Q,2) = 16-dim is 

Spinors = sqrt(16x16) = 16 = 8+8 

Their Real / Octonionic M(R,16) structure is: 

with 8-dim +half-spinors 

and 8-dim -half-spinors  

and 8-dim vectors       
related to each other by Triality

Their Quaternionic M(Q,2) x M(Q,2) structure is 

with 2-Quaternionic +half-spinors

and 2-Quaternionic -half-spinors  

and 2-Quaternionic vectors     
representing (4+4)-dim Kaluza-Klein M4 x CP2, related to half-spinors by Triality. 

The 8-dim vectors of Cl(0,8) = Cl(1,7) correspond to B4 / D4 = OP1

Spinors = 8+8 = F4 / B4 = 52-36 = OP2

F4 = 8 + 28 + (8+8)

8 = Shilov Boundary for Lie Sphere Spin(10) / Spin(8)xU(1) = 
   = half-spinors for First Generation Fermion Particles / AntiParticles

8s+ for Particles and 8s- for AntiParticles
One copy of Cl(8) only has room for one Generation, no AntiGeneration

The AntiGeneration appears for Cl(16) = Cl(8) x Cl(8) 
but is not in E8 which omits the AntiGeneration half-spinors of Cl(16)



Cl(0,16) = Cl(1,15) = M(R,256) = M(Q,2) x M(Q,2) x M(Q,2) x M(Q,2) 
has graded structure 

1    8    28   56   70   56   28   8   1
      8    64   ...
            28   ... 
                ...                          ... 
1  16  120   ...

and its Spinor structure based on M(Q,2) = 16-dim is 

Spinors = sqrt(16x16x16x16) = 16x16 = 256 = 128+128
( equivalent to M(R,256) Spinors = 256x1 Real = 256 = 128 + 128 )

Spinors = 128+128

E8 = 120 + 128

128 = Cl(16) half-spinors for One Generation Fermion Particles and AntiParticles

The other 128 is for One AntiGeneration that is not in E8



Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen 



in 

Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1

Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 
have (4+4)x4 = 32-dim spinors 
with 

2-Quaternionic +half-spinors
and 

2-Quaternionic -half-spinors  

Cl(2,4) vectors are 6-dim but Spin(2,4) = SU(2,2) so the Twistor Correspondence 

produces 1-Quaternionic Twistors 
that represent the M4 part of M4xCP2 Kaluza-Klein 

with the CP2 part  not directly represented by Cl(2,4). 

Spinors = 4x1 Quaternion            16 = 4  8  4   =   2  4  2   +   2  4  2

2 4 2 = 8 = Lie Sphere Spin(6) / Spin(4)xU(1) Complex Domain has Cl(1,3) half-spinor Shilov Boundary
Cl(2,4) is in some sense a (1,1) Complexification of Cl(1,3) 



and in  

Cl(2,6) = Cl(3,5) = M(Q,8) = 8x8 Q-matrix grading based on 8x8 =  1   6   15   20   15   6   
1  

1    2      1
      6    12      6
            15    30   15  
                    20   40    20
                           15    30   15 
                                     6   12     6
                                            1     2     1
1   8    28    56    70   56    28     8     1 

Quaternionic M(Q,8) 8x8 Quaternionic Matrices have (4+4)x4 = 32-dim spinors

with 4-Quaternionic +half-spinors

and 4-Quaternionic -half-spinors  

and 2-Quaternionic vectors     
that represent the two 4-dim spaces of Kaluza-Klein M4 x CP2
The 8-dim vectors do not correspond to 16-dim D5 / D4xU(1) = (CxO)P1 
If you were to expand the vectors to 16-dim you would go to Cl(16) = Cl(8)xCl(8)

Spinors = 8x1 Quaternion = E6 / D5xU(1)  = 78-45-1 = 32

E6 = 15 + 30 + 32

32 = 8 16  8   =   4  8  4   +   4  8  4             

4 8 4 = Lie Sphere Spin(10) / Spin(8)xU(1)

The Quaternionic half-spinors in Cl(2,6) correspond to Lie Sphere Complex Domains
whereas 
the half-spinors in Cl(1,7) = Cl(0,8) correspond to Shilov Boundaries 
and 
the E6 of Cl(2,6) is in some aspects a Complexification of the F4 of Cl(1,7) = Cl(0,8).



7.  Batakis Standard Model Gauge Groups and Mayer-Trautman Higgs

The Mayer-Trautman Mechanism reduces 
the Lagrangian integral over the 8-dim SpaceTime whose 8-Position x 8-Momentum 
is represented by 64-dim D8 / D4xD4 where D8 is the Adjoint part of E8. 

   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

to 

a Lagrangian integral over the 4-dim M4 Minkowski Physical SpaceTime part 
of Kaluza-Klein M4 x CP2

   ∫ SM GG  +  Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

by integrating out the Lagrangian Density over the CP2 Internal Symmetry Space 
and so creating a new Higgs term in the Lagrangian Density integrated only over M4. 

Since the D4 = U(2,2) of Gauge Gravity acts on the M4, there is no problem with it.

As to the D4 = U(4) of the Standard Model, U(4) contains as a subgroup color SU(3) 
which is also the global symmetry group of the CP2 = SU(3) / SU(2)xU(1) Internal 
Symmetry Space of M4 X CP2 Kaluza-Klein SpaceTime. 

A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105 said: 
“... In a standard Kaluza-Klein framework, M4 x CP2 allows 
the classical unified description of an SU(3) gauge field with gravity ... 
[and]
the possibility of an additional SU(2) x U(1) gauge field structure is uncovered. ...”. 

Since the CP2 = SU(3) / U(2) has global SU(3) action,
the SU(3) can be considered as a local gauge group acting on the M4,
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local
action on CP2 and then on M4, so the local action of U(2) on CP2 must be
integrated out to get the desired U(2) = SU(2)xU(1) local action directly on M4.



Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and
then M4 can be composed to produce a single U(1) local action on M4, so there is
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the
necessity to integrate out the local CP2 action to get something acting locally
directly on M4.

This is done by a mechanism due to Meinhard Mayer and A. Trautman in
“A Brief Introduction to the Geometry of Gauge Fields” and
“The Geometry of Symmetry Breaking in Gauge Theories”,
Acta Physica Austriaca, Suppl. XXIII (1981) 

where they say: "...

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and
F, which we will denote by A and F, respectively, are a one-form and two form on M [M4] 
with values in H [SU(2)] ... the remaining components will be subjected to
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the
Yang-Mills action on R ...
S_YM = Integral Tr ( F /\ *F )
... We can ... split the curvature F into components along M [M4] (spacetime) and
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the
mixed components (one along M, the other along G/H) will be denoted by F_!? ...
Then the integrand ... becomes
Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
...



The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)]
Yang-Mills theory
...
the middle term .. becomes, symbolically,
Tr Sum D_! PHI(?) D^! PHI(?)
where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance
of A with respect to the vector field ? , in the G/H [CP2] direction
...
the third term ... involves the contraction F_?? of F with two vector fields lying
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]
2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus,
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the
components of PHI:
Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2
... 
special cases which were considered show that ...[the equation immediately
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential,
and moreover the relative signs of the quartic and quadratic terms are correct, and
only one overall normalization constant ... is needed. ...".

See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume
I, Wiley (1963), especially section II.11: “...

...”.



Along the same lines, Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152): “...

... each point of ... the ... fibre bundle ... E consists of a four- dimensional
spacetime point x [ in M4 ] to which is attached the homogeneous space G / H
[ SU(3) / U(2) = CP2 ] ... the components of the curvature lying in the
homogeneous space G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs
scalars (with respect to spacetime [ M4 ]) ...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but
also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”. 



8.  2nd and 3rd Generation Fermions 

The 8 First Generation Fermion Particles
can each be represented by the 8 basis elements {1,i,j,k,E,I,J,K} of the Octonions O  

1 <=> e-neutrino
i <=> red down quark
j <=> green down quark
k <=> blue down quark

E <=> electron
I <=> red up quark
J <=> green up quark
K <=> blue up quark                           with AntiParticles being represented similarly. 

The Second and Third Generations can be represented by
Pairs of Octonions OxO  and  Triples of Octonions OxOxO
respectively.

When the non-unitary Octonionic 8-dim spacetime is reduced to the
Kaluza-Klein M4 x CP2 at the End of Inflation,
there are 3 possibilities for a fermion propagator from point A to point B:

1 - A and B are both in M4, 
so its path can be represented by the single O;

2 - Either A or B, but not both, is in CP2, 
so its path must be augmented by one projection from CP2 to M4, 
which projection can be represented by a second O, 
giving a second generation OxO;

3 - Both A and B are in CP2, 
so its path must be augmented by two projections from CP2 to M4, 
which projections can be represented by a second O and a third O,
giving a third generation OxOxO.

Combinatorics contributes to Fermion mass ratios. For example:

Blue Down Quark is 1 out of 8 and Blue Up Quark is 1 out of 8
so the Down Quark : Up Quark mass ratio is 1 : 1 

Blue Strange Quark is 3 out of 8x8 = 64 and Blue Charm Quark is 17 out of 8x8 = 64
so the Strange Quark : Charm Quark mass ratio is 3 : 17

Blue Beauty Quark is 7 out of 8x8x8 = 512 and Blue Truth Quark is 161 out of 8x8x8 = 512 
so the Beauty Quark : Truth Quark mass ratio is 7 : 161



 9.  Schwinger Sources with inherited Monster Group Symmetry
have 

Kerr-Newman Black Hole structure size about 10^(-24) cm 
and 

Geometry of Bounded Complex Domains and Shilov boundaries

The Cl(16)-E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is 

   ∫ SM GG  +  Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

Consider the Fermion Term. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so 
that effectively themass term is, in the conventional picture, an ad hoc inclusion.

The Cl(16)-E8 model does not put in the mass m in an ad hoc way, 
but constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

The Cl(16)-E8 model constructs the Lagrangian integral such that
the mass m emerges as the integral over the Schwinger Source spacetime region
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has local symmetry of the Spin(8) gauge group 
from which the first generation spinor fermions are formed as +half-spinor and -half-spinor spaces

and 
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7



Consider the SM GG term from Gauge Gravity and Standard Model Gauge Bosons. 
The process of breaking Octonionic 8-dim SpaceTime
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein
creates differences in the way gauge bosons "see" 4-dim Physical SpaceTime

There 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces
with Quaternionic structure consistent with 4-dim Physical SpaceTime: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the 
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )

The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4                                                  .

an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 



The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2                                                                    .

an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).

The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2                                                                    .

an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.



The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4                                                                              .

an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.

Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford 
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines 
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



Ghosts

AQFT of Cl(16)-E8 Physics comes from the generalized von Neumann factor algebra 
constructed by completion of the union of all tensor products of Cl(16) Clifford Algebra 
where each Cl(16) contains E8 and a local Lagrangian constructed from E8. 
The tensor product structure of Cl(16)-E8 AQFT is analogous to the sum-over-histories 
structure of Path Integral Quantization. 
Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: “... Because of gauge invariance, 
the classical Yang-Mills Lagrangian does not define a propagator for the gauge field. 
Using the path integral formulation of quantum field theory, Faddeev and Popov 
attributed this effect to the overcounting of gauge equivalent configurations. By fixing 
the gauge, Feynman diagrams are generated but unitarity is lost unless additional 
quantum fields are introduced: the ghost particles ... 

... FIG. 1. The ghost and the gauge field: The single lines represent a local coordinate 
system of a principal fiber bundle of base space-time. The double lines are 1 forms. 
The connection of the principle bundle w is assumed to be vertical. Its contravariant 
components PHI and X are recognized, respectively, as the Yang-Mills gauge field and  
the Faddeev-Popov ghost form ... By assumption, the ghost does not contribute to the 
description of motions tangent to the section. The exterior differential over ... the 
principal bundle ... of a function also splits, and its component normal to the section is 
recognized as the BRS operator ... the Cartan-Maurer structural theorem, which states 
the compatibility of the connection with the fibration, implies the BRS transformation 
rules of the gauge and ghost fields ... the ghost does not contribute to the curvature 2 
form (field strength) and may thus be eliminated from the description of the classical 
theory. ... In ... the construction of the effective Lagrangian by using the generating 
functional ... No infinite constant has to be extracted, as the differential of the volume 
element of the group is actually lifted into the effective Lagrangian in the form of the 
ghost. The nongeometric transformation of the antighost, a Lagrange multiplier, is not 
recovered. However, the proof of renormalizability is not altered by the noninvariance of 
the effective Lagrangian, as one usually cancels the antighost variation via its equations 
of motion. On the contrary, the renormalized BRS operator is shown, as geometry 
suggests, not to act on the antighost ...”. 



There are two D4 in D8 in E8 in Cl(16): D4 Gravity and D4 Standard Model 

SU(4) / SU(3) = 1 Cartan + CP3  = SU(2) + CP2 
CP3 = Projective Twistors contains SU(2) and is Chiral (Andrew Hodges “One to Nine”)

CP2 = SU(3) / SU(2)xU(1)



10. Fermion Mass Calculation

In the Cl(16)-E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(16)-E8 model fermions correspond to Schwinger Source Kerr-Newman Black Holes, 
so the quark mass in the Cl(16)-E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(16)_E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(16)-E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Mendel Sachs and Particle Masses
Frank Dodd (Tony) Smith, Jr. - 2014

Mendel Sachs, in his books “General Relativity and Matter” (1982) and 
“Quantum Mechanics from General Relativity” (1986) calculated 
electron / muon and Proton / Tquark mass ratios substantially consistent with 

Cl(16)-E8 Physics masses e = 0.511 MeV, m = 106 MeV, P = 938 MeV, T = 128.5 GeV
saying (my comments set off by brackets [[  ]] ): 
“... the inertial mass of an elementary (spinor) particle [i]s 
determined by the curvature of space-time in its vicinity, representing 
the coupling of this particle to its environment of particle-antiparticle pairs ... 
[[ In Cl(16)-E8 Physics the particle-antiparticle pairs form a Schwinger Source Kerr-Newman Black Hole ]]
Because the coupling of the observed electron to the pairs ... is electromagnetic, 
the electron's mass is proportional to the fine structure constant ...

[[ In Cl(16)-E8 Physics the gauge symmetry of the force determines the geometry of the Schwinger 
Source and its Green’s Function. ]] 

The electron mass is one member of a mass doublet, predicted by this theory.
The other member, the muon, arises because occasionally the observed electron can 
excite a pair of the background, which in turn changes the features of the geometry of 
space-time in the vicinity of the electron. ...

[[ In Cl(16)-E8 Physics the “excite” producing second and third generations is due to World-Lines 
traversing CP2 Internal Symmetry Space as well as M4 Physical Spacetime of M4xCP2 Kaluza-Klein ]]

Because the excitation of the pair is due to an electromagnetic force, 
the new mass ... is 3 / 2 alpha = 206 times greater than the old mass. ...
This theory also predicts that the proton should have a sister member of a doublet ... 



To compute the inertial mass of the electron, consider first 
the frame of reference whose spatial origin is at the site of the observed electron, 
with the pairs of the background in motion relative to this point 
... 
Using the method of Green's functions ...  we see that the quaternion metrical field ... in 
the linear approximation, reduce to an integral equation with ... solutions ...[that]... are 
the linear approximation ... to the spin-affine connection field ... 
the solutions ... of the integral Equation ... lead directly to the (squared) mass 
eigenvalues ... the eigenvalues of the mass operator are the absolute values of the 
squares of the matrix elements above 
... 
The pairs interact with each other in a way that makes them appear to some
'observed' constituent electron as 'photons'. ... Nevertheless,the pairs do have 'inertia' 
by virtue of their bound electrons and positrons that are not , in fact, annihilated. ... 
From a distance greater than a 'first Bohr orbit' of one of the particle components of a 
pair, it appears, as a unit , to be an electrically neutral object. But as the (observed) 
electron comes sufficiently close to the pair so as to interact with its separate 
components, energy is used up in exciting the pair, thereby decreasing the relative 
speed between the pair and the observed electron.
If the primary excitation of a pair (as 'seen' by the observed electron) is quadrupolar, 
and  if the ground state of the pair corresponds to n = 1; then the
first excited Bohr orbital with a quadrupolar component is the state with n' = 3.

[[ Quadrupolar implies 4+4 Kaluza-Klein of Cl(16)-E8 Physics ]]

With these values ... it follows that the ratio of mass eigenvalues is ... 3 / 2 alpha = 206 
... The reason for this is that the curvature of space-time, in the vicinity of the observed 
electron, that gives rise to its inertia, is a consequence of the electromagnetic coupling
between the matter components of the system. ...
Summing up, the inertial mass of an elementary (spinor) particle was determined by the 
curvature of space-time in its vicinity, representing the coupling of this particle to its 
environment of particle-antiparticle pairs. 

[[ Green’s functions for each force imply geometric structure of Schwinger Sources ]]

The significant domain of space populated by pairs that contributes to the electron mass 
is the order of 10^(-15) cm ,,, 

[[ Schwinger Source size in Cl(16)-E8 Physics is much smaller, about 10^(-24) cm ]]
 
Because the coupling of the observed electron to the pairs - that gives it inertia - is 
electromagnetic, the electron's mass is proportional to the fine structure constant - 
which is a measure of the strength of this coupling. ...”. 



11. Kobayashi-Maskawa Parameters

  

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...



The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln

The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(16)-E8 model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



12. Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



13. Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(16)-E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact.



14. Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(16)-E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(16)-E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(16)-E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



15. Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum superposition of all possible virtual first-generation particle-antiparticle fermion
pairs allowed by the Pauli exclusion principle to live on that vertex. (The second 
generation fermions live on two vertices and the third-generation fermions live on three
vertices which pairs or triples of vertices act at our energy levels very much like one 
vertex.)

Once a Planck-mass black hole is formed, it is stable in the E8 model.
Less mass would not be gravitationally bound at the vertex.
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles whose average mass is about
( 0 + 0.0005 + 6 x 0.312) / 8 = 0.234 GeV. 

There are 8x8 = 64 particle-antiparticle pairs 
and 2^64 = 1.8 x 10^19 combinations of pairs, ranging in size from 1 to 64 pairs.

The 64-pair mass is about 64 x 2 x 0.234 = 29.952 GeV 
and the 32-pair mass is about 14.976 GeV.

If the 32-pair mass is taken to be typical, then the total mass of all 2^64 combinations
would be about 14.976 x 1.8 x 10^19 = 26.957 x 10^19 GeV.

However, the Pauli exclusion principle would prevent participation of pairs of fermions
unless the pairs formed a bosonic pion-type state. 
Of the 64 pairs, only 12 are bosonic pion-type states,
and 
a pion-type state has mass about 139.57 / 625.5 times the mass of its two fermions,
so 
the realistic total mass should be about ( 139.57 / 625.5 ) ( 12 / 64 ) x 26.957 x 10^19 =
= 1.128 x 10^19 GeV.

The value for the Planck mass given by Particle Data Group (2013) 
is 1.221 x 10^19 GeV.



16. Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(16)-E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8) 

   ∫ GG SM  +  Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

with the Higgs term coming from integrating over the CP2 Internal Symmetry Space 
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism 

This shows that the Force Strength is made up of two parts:

the relevant spacetime manifold of gauge group global action 
and 

the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally 
of the gauge force term of the gauge boson acting locally 
for the gauge bosons of each of the four forces:

U(1) for electromagnetism 
SU(2) for weak force 
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for 
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form. 
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(16)-E8 model does not put in force strength g ad hoc, 
but constructs the integral such that 
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by 
that gauge boson, that is, in terms of the symmetric space with global symmetry of the 
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1 
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2 
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is (ignoring technicalities for exposition) the geometric factor for force strengths.  

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2) 
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1) 
SU(3) for SU(4) / SU(3)xU(1) 

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces 
correspond to bounded complex domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) 
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4



Very roughly,  think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.

That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means 
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:

1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
2 - renormalization running (important for color force)

Consider  Massive Gauge Bosons:

Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of 
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes, 
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons, 
so that the geometric strength of the weak force should be reduced by 1/MW^2

That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137



Consider Renormalization Running for the Color Force:: That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale 

weak strength = G_F (Fermi's weak force G) 
electromagnetism = 1/137

he use of compact volumes is itself a calculational device, 
because it would be more nearly correct, 
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space 
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized 
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, 
and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.



Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1),    IV5             4        RP^1xS^4

SU(3),      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2),     Spin(5) / SU(2)xU(1),    IV3             2        RP^1xS^2

U(1),                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force,                    M                                Vol(M)

gravity,                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^2,               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity,          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^4,    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(16)-E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(16)-E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all other 
masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs" Higgs in CP2 Internal Symmetry Space
  |"           |
  | "          |
  | "          |
  | mass = 145"| Non-Condensate Higgs Mass = 145
  |"           |
  |            |
  |            |
Higgs " Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(16)-E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar " Effective Higgs in CP2 Internal Symmetry Space
 \"  |"  /"           |
  \ " |    / "           |
   \" |  /mass = 145"     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(16)-E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



17. Higgs - Truth Quark Condensate System with 3 Mass States

The Cl(16)-E8 model identifies the Higgs with Primitive Idempotents 
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded 
single fundamental scalar particle, but rather the Higgs is seen as a quantum process 
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.  

( from hep-ph/0307138 )

The Magenta Dot  is the high-mass state of a 220 GeV Truth Quark and a 240 
GeV Higgs. It is at the critical point of the Higgs-Tquark System with respect to Vacuum 
Instability and Triviality. It corresponds to the description in hep-ph/9603293 by Koichi 
Yamawaki of the Bardeen-Hill-Lindner model. That high-mass Higgs is around 250 GeV 
in the range of the Higgs Vacuum Instability Boundary
which range includes the Higgs VEV.

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary 
line is based on Renormalization Group calculations with the result that MH / MT = 1.1 
as described by Koichi Yamawaki in hep-ph/9603293 .

The Cyan Dot  where the Gold Line leaves the Triviality Boundary to go into our 
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and Higgs around 
200 GeV. It corresponds to the Higgs mass calculated by Hashimoto, Tanabashi, and 
Yamawaki in hep-ph/0311165 where they show that
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark condensate 
172 < MT < 175 GeV and 178 < MH < 188 GeV.
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality Boundary at 
which the composite nature of the Higgs as T-Tbar condensate in (4+4)-dim Kaluza-
Klein becomes manifest.

The Green Dot  where the Gold Line terminates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



The conventional Standard Model has structure: 
spacetime is a base manifold

particles are representations of gauge groups
gauge bosons are in the adjoint representation

fermions are in other representations (analagous to spinor) 
Higgs boson is in scalar representation

The Cl(16)-E8 model has structure
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8):

spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints)
gauge bosons are in the adjoint D8 part of E8 (28+28 = 56 of the 120 D8 adjoints) 

fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors.

There is no room for a fundamental Higgs directly appearing in the E8, 
rather, it emerges from the Mayer-Trautman Mechanism 
with formation of Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime. 
To see how that Higgs works in terms of the Cl(16) = Cl(8)xCl(8) Clifford Algebra, 
embed 248-dim E8 into the 256-dim real Clifford algebra Cl(8):

Cl(8)                                256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive                            16 = 1                        +  6                        + 1
Idempotent                                                          +  8

E8 Root Vectors              240 =       8 + 28 + 56 + 56 + 56 + 28 + 8

E8                                    248 =       8 + 28 + 56 + 64 + 56 + 28 + 8

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed
into two 8-dimensional half-spinor parts each of which is related by Triality
to 8-dimensional spacetime and has Octonionic structure. 

In that decomposition: the 1+6+1 = (1+3)+(3+1) is related to two copies of
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure 
and
the 8 = 4+4 is related to two copies of
a 4-dimensional Co-Associative subspace of the Octonionic structure 

( see  the book “Spinors and Calibrations” by F. Reese Harvey   ) 

The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
when combined with the 240 E8 Root Vectors forms the full 248-dimensional E8.
It represents a Cartan subalgebra of the E8 Lie algebra.

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
corresponds to the Higgs of the Cl(16)-E8 model. 



The half-spinors generated by the Higgs part of the Cl(8) Primitive Idempotent represent

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron 

so the E8 Higgs effectively creates/annihilates the fundamental fermions 
and

the E8 Higgs is effectively a condensate of fundamental fermions.

In the Cl(16)-E8 model the high-energy 8-dimensional Octonionic spacetime reduces, 
by freezing out a preferred 4-dim Associative Quaternionic subspace,
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2
with 4-dim M4 physical spacetime.

The (1+3)+(3+1) part of the Cl(8) Primitive Idempotent includes 

the 1of Cl(8) grade-0 scalar ( that determines M4 transformation properties )
and 3+3 = 6 of the Cl(8) grade-4 
and the 1 of Cl(8) grade-8 

so the Cl(16)-E8 model Higgs transforms as a scalar 
with respect to 4-dim M4 Physical SpaceTime
and is consistent with LHC observations ( see arXiv 1307.1432 ).

Not only does the Cl(16)-E8 model Higgs fermion condensate transform 
with respect to 4-dim physical spacetime like the Standard Model Higgs 
but
the geometry of the reduction from 8-dim Octonionic spacetime
to (4+4)-dimensional Batakis Kaluza-Klein, 
by the Mayer-Trautman Mechanism, 
gives the Cl(16)-E8 Higgs ElectroWeak Symmetry-Breaking Ginzburg-Landau structure.

Since the second and third fermion generations emerge dynamically 
from the reduction from 8-dim to 4+4 -dim Kaluza-Klein, 
they are also created/annihilated by the Primitive Idempotent Cl(16)-E8 Higgs 
and are present in the fermion condensate. 

Since the Truth Quark is so much more massive that the other fermions,
the Cl(16)-E8 model Higgs is effectively a Truth Quark condensate.

When Triviality and Vacuum Stability are taken into account,
the Cl(16)-E8 model Higgs and Truth Quark system has 3 mass states.



As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves
according to     d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by
beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs
mass according to the tree level formula 
m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda
is large. In that case, beta_lambda is dominated by the lambda^2 term, which
drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass,
we expect the standard model to enter a strong coupling regime 
at relatively low energies, losing in the process our ability to calculate.
This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ...
it is natural to think that this effect is caused by new strong interactions,
and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Composite Higgs as Tquark condensate studies by Yamawaki et al have produced
realistic models that are consistent with the Cl(16)-E8 model with a 3-State System:

1 - The basic Cl(16)-E8 model state 
with Tquark mass = 130 GeV and Higgs mass = 126 GeV

2 - Triviality boundary 8-dim Kaluza-Klein state described by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
“... "... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...



based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".

3 - Critical point BHL state
with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark
condensate ... is based on the RG equation combined with the compositeness
condition ... start[s] with the SM Lagrangian which includes explicit Higgs
field at the Lagrangian level ... BHL is crucially based on the perturbative
picture ...[which]... breaks down at high energy near the compositeness scale 
/\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, 
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect  mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v 
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ... 
the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. 
The Higgs boson was predicted as a tbar-t bound state 
with a mass MH = 2mt based on the pure NJL model calculation. 
Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".



8-dim Kaluza-Klein spacetime physics as required by Hashimoto, Tanabashi, and
Yamawaki for the Middle State of the 3-State System

was described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-Ll05
in terms a M4xCP2 structure similar to that of the Cl(16)-E8 model.

Although spacetime and Standard Model gauge bosons worked well for Batakis,
he became discouraged by difficulties with fermions,

perhaps because he did not use Clifford Algebras with natural spinor structures
for fermions.

Calculations of the Low-Mass State of Higgs and Truth Quark have been given 
in Chapters 10 and 16 of this paper. Here are similar details for Middle and High Mass: 

Middle Mass State: 

In the Cl(16)-E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.



As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



High Mass State: 
In the Cl(16)-E8 model, the the High-Mass Higgs State is at the Critical Point of the 
Higgs-Tquark System

( from hep-ph/0307138 )
where the Triviality Boundary intersects the Vacuum Instability Boundary which is also
at the Higgs Vacuum Expectation Value VEV around 250 GeV.
As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions
and so has a cross-section that is about 25% of the Higgs Ground State cross-section.

The Cl(16)-E8 model view is 3 Mass States for Higgs and Truth Quark. 
Opposed to the Cl(16)-E8 view is the Fermilab / CERN / Establishment view 

that there is only one Higgs Mass State ( Low Mass around 126 GeV ) 
and only one Truth Quark Mass State (Middle Mass around 174 GeV ). 

Their view is represented in the above Mh-Mt diagram adapted from arXiv 1307.3536 by  
Buttazzo, Degrassi, Giardino, Giudice, Sala, Salvio, and Strumia who say "... from 
data ... of the Higgs ... and the ... [Tquark] Yukawa coupling ... we extrapolate ... SM 
parameters up to large energies ... Then we study the phase diagram of the Standard 
Model in term of high-energy parameters, finding that
the measured Higgs mass roughly corresponds to ... vacuum metastability ... 
the SM Higgs vacuum is not the true vacuum ... our universe is potentially unstable ...”.



The Cl(16)-E8 model has no vacuum metastability problem 
because it has 3 sets of Higgs-Tquark mass states which modify the phase diagram 

so that the Low-Mass Ground State is in the region of Stability 
and the Middle-Mass State is at the boundary of Non-Perturbativity 
and the High-Mass State at the Critical Point has Higgs mass = Higgs VEV. 

The two additional Tquark mass states and Higgs mass states are 
not recognized by the Fermilab/CERN/Establishment. 

The two Tquark states (TSFermilabgroundTquark and FermilabHighTquark) have been 
seen at Fermilab and 
the LHC has seen indications of the Two Higgs states (LHC Higgs 2 and LHC Higgs 3) 

whose status should be clarified by the 2015-2016 LHC Run. 



Here are details of those additional Fermilab and LHC states: 

In 1994 a semileptonic histogram from CDF

( from FERMILAB-PUB-94/097-E )

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

( from hep-ex/9703008 )

also seems to me to show all three states of the T-quark.
The fact that the low (green) state showed up in both independent detectors
indicates
a significance of 4 sigma.
Some object that the low (green) state peak should be as wide as the peak for the
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate
becomes manifest and
the low (cyan) state should be narrow because it is in the usual non-trivial region
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF

( from hep-ex/9802017 )
seems to me to show both the low (green) state and the middle (cyan) T-quark state.

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF

( from hep-ex/9801014 )
showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.



In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at
page 159 said:

"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 
decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay is corresponds to the 2-jet (dashed curve) event 
at the low (green) energy level.

After 1998 Fermilab and CERN have focussed attention on detailed analysis
of the middle (cyan) T-quark state, getting much valuable detailed information
about it but not producing much information about the low or high Tquark states. 



In the 25/fb of data collected through the run ending with the long shutdown at 
the end of 2012, 

the LHC has observed a 126 GeV state of the Standard Model Higgs boson.

Here are some details about the LHC observation at 126 GeV and related results shown 
at Moriond 2013:

The digamma histogram for ATLAS

shows only one peak below 160 GeV and it is around 126 GeV.



CMS shows the cross sections for Higgs at 125.8 GeV

to be substantially consistent with the Standard Model for the WW and ZZ channels,
a bit low for tau-tau and bb channels (but that is likely due to very low statistics there),
and a bit high for the digamma channel (but that may be due to phenomena related
to the Higgs as a Tquark condensate).



A CMS histogram (some colors added by me) for the Golden Channel Higgs to ZZ to 4l 
shows the peak around 126 GeV (green dots - lowHiggs mass state). 
The CMS histogram also indicates other excesses
around 200 GeV (cyan dots - midHiggs mass state)
and around 250 GeV (magenta dots - highHiggs mass state).
An image of one of the events is shown below the histogram.



An ATLAS ZZ to 4l histogram (some colors added by me) 
show the peak around 126 GeV (green dots - low Higgs mass state. 
The ATLAS histogram also indicates other excesses 
around 200 GeV (cyan dots - middle Higgs mass state)
and around 250 GeV (magenta dots - high Higgs mass state) .
An image of one of the events is shown below the histogram.



CMS showed a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel
where 
the top red line represents the expected cross section of a single Standard Model Higgs
and the lower red line represents about 20% of the expected Higgs SM cross section.

The green dot peak is at the 126 GeV Low Mass Higgs state 
with expected Standard Model cross section.
The cyan dot peak is around the 200 GeV Mid Mass Higgs state 
expected to have about 25% of the SM cross section.
The magenta dot peak is around the 250 (+/- 20 or so) GeV High Mass Higgs state 
expected to have about 25% of the SM cross section.

The (?) peak is around 320 GeV where I would not expect a Higgs Mass state
and I note that in fact it seems to have gone away in the full ATLAS ZZ to 4l histogram 
shown above because between 300 and 350 GeV the two sort-of-high excess bins are 
adjacent to deficient bins .
It will probably be no earlier than 2015 (after the long shutdown) that the LHC will 
produce substantially more data than the 25/fb available at Moriond 2013 and therefore 
no earlier than 2016 for the green and yellow Brazil Bands to be pushed down 
(throughout the 170 GeV to 500 GeV region) below 10 per cent (the 10^(-1) line) of the 
SM cross section as is needed to show whether or not the cyan dot, magenta dot, 
and/or (?) peaks are real or statistical fluctuations.
My guess (based on the Cl(16)-E8 model) is that the cyan dot and magenta dot peaks 

will prove to be real and that the (?) peak will go away as a statistical fluctuation. 



Sgr A* and Higgs = Tquark-Tantiquark Condensate

Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it
increases in energy, ionizing into protons and electrons, and eventually producing a
fairly dense cloud of infalling energetic protons whose collisions with ambient protons
are at energies similar to the proton-proton collisions at the LHC.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...".

In addition to the Galactic Center observations,
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere

by looking at the Earth Limb.



Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV .. Appears when LAT is pointing at the Limb ...".

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with
Protons and other nuclei in Earth's atmosphere produce gamma rays,
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs
produced by collisions analagous to those at the LHC.

Olivier K. in a comment in Jester's blog on 10 November 2012 said:
"... Could the 135 GeV bump be related ... to current Higgs ... properties ? ...
The coincidence between GeV figures ...[ for LHC ] Higgs mass and
this [ Fermi LAT ] bump is thrilling for an amateur like me...".

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:
"... the plot shows the energy of *single* photons as measured by Fermi,
not the invariant mass of photon pairs ...".
Since the LHC 125 GeV peak is for "invariant mass of photon pairs"
and the Fermi LAT 135 GeV peak is for ""single" photons"
how could both correspond to a Higgs mass state around 130 GeV ?



The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot)

with the Higgs at rest decaying into a photon pair (green arrows)
giving the observed Higgs peak (around 130 GeV) as invariant mass of photon pairs.

Fermi LAT at Galactic Center and Earth Limb sees collisions of one high-energy proton 
with a low-energy (relatively at rest) proton forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying
into two photons: one with low energy not observed by Fermi LAT
and the other being observed by Fermi LAT as a high-energy gamma ray carrying
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon.

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon.



18. Segal-type Conformal gravity with conformal generator structure 
giving 

Dark Energy, Dark Matter, and Ordinary Matter ratio

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennnis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

Now the Cl(16)-E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



19. Dark Energy explanations for Pioneer Anomaly 
and Uranus spin-axis tilt

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager



trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...
The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts
should be a consequence of the existence of some local curvature in light geodesics
when using the coordinate speed of light in an expanding spacetime. This suggests
that the Pioneer effect is nothing else but the detection of cosmological expansion
in the solar system. ... the ... problem of the detected misfit between the calculated
and the measured position in the spacecrafts ... this quantity differs from the
expected ... just in a systematic "bias" consisting on an effective residual
acceleration directed toward the center of coordinates;
its constant value is ... H c ...
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit
does not experience the systematic bias but only a very small correction ... which is
not detectable ... in the old Foucault pendulum experiment ... the motion of the
pendulum experiences the effect of the Earth based reference system being not an
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new
cosmological Foucault experiment, the solar system based coordinates, being not
the true inertial frame with respect to the expansion of the universe, mimics the
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-on-
a-balloon) while unbound (escape velocity) objects are in another phase
(expanding balloon) that "feels" expansion of our universe is very similar to my
view of such things as described on this page.
The Rosales and Sanchez-Gomez paper very nicely unites:

the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:



a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you
see that the full conformal dark energy region gives an "extra acceleration" that
acts as a "quadratic in time term" that has been considered as an explanation of the
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S.
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064.

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is
effectively present. If there is a phase transition (around Uranus at 20 AU)
whereby ordinary matter dominates inside that distance from the sun
and exotic dark energy / dark matter appears at greater distances,
then Jack's model could also explain the Pioneer anomaly
and it may be that Jack's model with ordinary and exotic phases
and my model with deSitter/Poincare and Conformal phases
may be two ways of looking at the same thing.
As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random
Higgs Ocean ... which soaks up the choppy random troublesome zero point
energy ...".
In other words in a region in which ordinary matter is dominant, such as the Sun
and our solar system, the mass-giving action of the Higgs mechanism "soaks up"
the Dark Energy zero point conformal degrees of freedom that are dominant in
low-ordinary mass regions of our universe (which are roughly the intergalactic
voids that occupy most of the volume of our universe).
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus:
It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F.
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular
orbits of Uranus and Neptune makes it very difficult to use them to detect the
Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to
locate precisely ] ...".

According to a google cache of an Independent UK 23 September 2002 article by
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were
stabilised about three axes by intermittent rocket boosts. The unpredictable
accelerations caused by these are at least 10 times bigger than a small effect like
the Pioneer acceleration, so they completely cloak it. ...".



20. Dark Energy experiment by BSCCO Josephson Junctions 
and geometry of 600-cell

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe
and
Beck and Mackey proposed 2 Photon-GraviPhoton phases:
Minkowski/Photon phase locally Minkowski with ordinary Photons and
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39).
so that we see Dark Energy as only 3.9 GeV/m^3
Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry
(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.

The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.
Neutrino masses are involved because their mass is zero at tree level
and their masses that we observe come from virtual graviphotons becoming virtual 
neutrino-antineutrino pairs.

BSCCO superconducting crystals are by their structure natural Josephson
Junctions. Dark Energy accumulates (through graviphotons) in the
superconducting layers of BSCCO.
Josephson Junction control voltage acts as a valve for access to the
BSCCO Dark Energy, an idea due to Jack Sarfatti.

Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic
dark energy .... is based on a Ginzburg-Landau ... phase transition for the
gravitational activity of virtual photons ... in two different phases:
gravitationally active [GraviPhotons] ...
and gravitationally inactive [Photons] 
...
Let |P|^2 be the number density of gravitationally active photons ...
start from a Ginzburg-Landau free energy density ...

F = a |P|^2 + (1/2) b |P|^4
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ...

Peq = 0 [and] Feq = 0
... for T< Tc

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is ..

h v = ln3 k T



... dark energy density ...[is]...
rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4

... The currently observed dark energy density in the universe of
about 3.9 GeV/m^3 implies that the critical frequency v_c is ...

v_c = 2.01 THz
... BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV
and the critical temperature of ... YBCO ... around 90 K ...

h v_c = 8 x 10^(-3) eV
... Solar neutrino measurements provide evidence for a neutrino mass of
about m_v c^2 = 9 x 10^-3 eV ...

[ the Cl(16)-E8 model has first-order masses for the 3 generations of neutrinos as
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ...
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ...
energy gap would be of the order of typical neutrino mass differences ...".

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ...
with ... rotating superconducting rings ... demonstrated ...
a clear azimuthal acceleration ... directly proportional to the
superconductive ring angular acceleration, and
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London
moment magnetic trapped flux, rekported an anomalous Cooper pair mass
excess in thin rotating Niobium supeconductive rings ...
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .
The binding energy is Ec = u c^2 :

m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs,
their zeropoint energies form a condensate capable of the
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum
fluctuations:

rho* = (1/2) ( pi h / c^3 ) (v_c)^4



in vacuum one may put rho* = rho_vac from which the cosmological cutoff
frequency v_cc is estimated as

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is:

Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc

Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor.
...".

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors
separated by a thin barrier, i.e. Josephson junction, associated with
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also
provides a unique way to generate high-frequency electromagnetic (EM)
radiation by dc bias voltage ... The discovery of cuprate high-Tc
superconductors accelerated the effort to develop novel source of EM
waves based on a stack of atomically dense-packed intrinsic Josephson
junctions (IJJs), since the large superconductivity gap covers the whole
terahertz (THz) frequency band. Very recently, strong and coherent THz
radiations have been successfully generated from a mesa structure of
Bi2Sr2CaCu2O8+d single crystal ...[ BSCCO image from Wikipedia

  ]

which works both as the source of energy gain and as the cavity for
resonance. This experimental breakthrough posed a challenge to
theoretical study on the phase dynamics of stacked IJJs, since the
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge
inductive coupling of IJJs produced by the nanometer junction separation
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon
system, in which +/- pi kinks in phase differences are developed
responding to the standing wave of Josephson plasma and are



stacked alternately in the c-axis. This novel solution of the inductively
coupled sine-Gordon equations captures the important features of
experimental observations.
The theory predicts an optimal radiation power larger than the one
observed in recent experiments by orders of magnitude ...".

What are some interesting BSCCO JJ Array configurations ?

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ...
a Josephson junction consists of two superconductors with an insulator
sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute
value squared yields the density of superconducting electrons. Denote the
phase difference between the two wave functions ... by P(t).
...
at zero external voltage a superconductive current given by Is = Ic sin(P)
flows between the two superconducting electrodes ... Ic is the maximum
superconducting current the junction can support.
...
if a voltage difference V is maintained across the junction, then the phase
difference P evolves according to

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v
... can be interpreted as the energy change of a Cooper pair that is
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the
lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the
uniform dc current and the cavity modes, which permits large supercurrent
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ...
The maximal radiation power ... is achieved when the length of BSCCO
single crystal at c-axis equals the EM wave length. ...".



Each long BSCCO single crystal looks geometrically like a line
so configure the JJ Array using BSCCO crystals as edges.

The simplest polytope, the Tetrahedron, is made of 6 edges:
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit
corresponds to rotated operations in spin space. ...”.



42 edges make an Icosahedron plus its center
 (image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.
It has 20 cells which are approximate Tetrahedra in flat 3-space
but become exact regular Tetrahedra in curved 3-space.

Could an approximate-20Tetrahedra-Icosahedron configuration
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy
might regularize the configuration to exact Tetrahedra and so
curve/warp spacetime from flat 3-space to curved 3-space ?



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron
which is exact because the 600-cell lives on a curved 3-shere in 4-space.
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ
approximating projection of a 600-cell into 3-space
tap into Dark Energy so that the Dark Energy might regularize
the configuration to exact Tetrahedra and an exact 600-cell
and so curve/warp spacetime from flat 3-space to curved 3-space ?



The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell as follows: Consider 3-dim models of 600-cell such
as metal sculpture from Bathsheba Grossman who says:
"… for it I used an orthogonal projection rather than the Schlegel
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective
distortion. …".

For the Dark Energy experiment each of the 720 lines would be made of a
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic
Josephson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell has 6 BSCCO crystal JJ edges.

Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting
Josephson Junction layers of the 720 BSCCO crystals will bond with
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or

2 - work and open the door for humans to work with Dark Energy.

Consider BSCCO JJ 600-cells

   in this configuration: 



First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron
shown here as a 3D stereo pair:

Cuboctahedra do not tile 3D flat space without interstitial octahedra

but BSCCO JJ 600-cell cuboctahedra can be put together
square-face-to-square-face in flat 3D configurations including flat sheets.



As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron

give it an inherently 4D structure consistent with the green cuboctahedron

central figure of a 24-cell (3D stereo 4thD blue-green-red color)
that tiles flat Euclidean 4D space.

So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space
but
if BSCCO JJ Dark Energy act to transform flat space into curved space
like a 720-edge 600-cell with 600 regular tetrahedra
then
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure
into
a 720-edge BSCCO JJ 600-cell structure that likes curved space.



There is a direct JItterbug transformation of
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to
12 icosahedron vertices as Golden Ratio points of octahedral edges.
There are two ways to map a midpoint to a Golden Ratio point.
For the Dark Energy experiment the same choice of mapping
should be made consistently throughout the BSCCO JJ 600-cell structure.

The result of the Jitterbug mapping is that
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices
is mapped to
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices



and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way
( This is why icosahedral QuasiCrystal structures do not extend as simply
throughout flat 3D space as do cuboctahedral structures ).

However, the BSCCO JJ 600-cell structure JItterbug icosahedra
do live happily in 3-sphere curved space within the icosahedral 120-cell



which has the same 720-edge arrangement as the 600-cell ( see Wikipedia ).
The icosahedral 120-cell is constructed by 5 icosahedra around each edge.
It has:

cells - 120 {3,5}
faces - 1200 {3}

edges - 720
vertices - 120

vertex figure - {5,5/2}
symmetry group H4,[3,3,5]

dual - small stellated 120-cell
In summary, 

Jitterbug transformations and BSCCO Josephson Junctions 
may be the Geometric Key to controlling Dark Energy 

( as were Chain Reactions for Nuclear Fission and Ellipsoidal Focussing for H-Bombs )
The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.

BSCCO superconducting crystals are natural Josephson Junctions. 
Dark Energy accumulates in the superconducting layers of BSCCO. 
The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell each of whose 720 edge-lines would be made of a single BSCCO 
crystal. It may be useful to use a Jitterbug-type transformation between a 600-cell 
configuration and a configuration based on icosahedral 120-cells which also have 720 
edge-lines: 

   



21. 600-cell Geometry of Cl(16)-E8 Physics

Start by building a 600-cell from a 24-cell. 
24-cell diagrams here are adapted from those of Frans Marcelis at 

http://members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection
The 24-cell is made up of an Outer Octahedron (green), 
a Central Cuboctahedron (blue), and an Inner Octahedron (red). 
Physically, it corresponds to the 24 Root Vectors of a D4 Gauge Group 
that can represent either Gravity + Dark Energy or the Standard Model. 

To build a 600-cell, first surround each of the 24 vertices with 5 Tetrahedra
which gives you 120 of its 600 Tetrahedra. 

http://members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection
http://members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection


Next, look at the 24 Octahedra that fill up the volume of the 24-cell. 
Each Octahedron contains an Icosahedron 

  (image from wolfram mathworld) 

plus some extra volume in each Octahedron.
The extra volume can be divided into 24 vertex Tetrahedra + 96 edge Tetrahedra
so the 24-cell becomes a Snub 24-cell with 24 Icosahedral and 120 Tetrahedral cells

 ( image from eusebia.dyndns.org )
Each of the 24 Icosahedra contains 20 Tetrahedra for a total of 480 Tetrahedra
which when added to the 24+96 = 120 Tetrahedra outside the Icosahedra
 ( Tetrahedra are only approximately regular in 3D space but become regular in 4D)
give you the 480+120 = 600 Tetrahedra of the 600-cell. 



These are 4 of the Octahedra corresponding to 4-dim M4 physical spacetime 
within (4+4)-dim M4 x CP2 Kaluza-Klein of B4 / D4 
They account for 4x20 = 80 of the 600-cell Tetrahedra. 



These are 4 of the Octahedra corresponding to 4-dim CP2 internal symmetry space  
within the (4+4)-dim M4 x CP2 Kaluza-Klein of B4 / D4 

They account for 4x20 = 80 of the 600-cell Tetrahedra. 



This is one of the 8 Octahedra corresponding to 8 fundamental Fermion Particles 
within the (8+8)-dim spinor-type Octonionic Projective Plane of F4 / B4. 
The other 7 are similarly configured 
on each of the other 7 faces of the outer (green) Octahedron. 

These 8 account for 8x20 = 160 of the 600-cell Tetrahedra.



This is one of the 8 Octahedra corresponding to 8 fundamental Fermion AntiParticles 
within the (8+8)-dim spinor-type Octonionic Projective Plane of F4 / B4. 
The other 7 are similarly configured 
on each of the other 7 faces of the inner (red) Octahedron. 

These 8 account for 8x20 = 160 of the 600-cell Tetrahedra.

That is all 600 = 120 + 80 + 80 + 160 + 160 = 280 + 320 Tetrahedra of the 600-cell 
corresponding to Cl(16)-E8 Physics through the structure of F4 as follows:  

120 to 28-dim D4 for SU(2,2) Gauge Gravity or 28-dim D4 for Standard Model SU(3) 
80 + 80 to B4 / D4 for (4+4)-dim Kaluza-Klein M4 x CP2 
160 +160 to F4 / B4 for (8+8)-dim OP2 spinor fermions



Here is another way to look at 600-cells with respect to Cl(16)-E8 Physics:
The 240 Root Vectors of E8 can be represented by two 120-vertex 600-cells.
One 600 cell corresponds to 4-dim Minkowski SpaceTime and to Gravity + Dark Energy
and to 4 of the 8 coordinates of each Fermion Particle and AntiParticle
while
the other 600 cell corresponds to CP2 Internal Symmetry Space and to Standard Model
Gauge Bosons
and to the other 4 of the 8 coordinates of each Fermion Particle and AntiParticle.

Here is a more detailed discussion:
The 240 Root Vectors of E8 can be projected onto 2D as 8 circles of 30 vertices each
as shown in this diagram from Regular and Semi-Regular Polytopes III by Coxeter

in which there are 4 circles of white dots and 4 circles of black dots
with the 120 white-dots being like the 120 black dots expanded by the Golden Ratio.



The 120 + 120 division of the 240 is not the division into spacetime + particles.
That division is shown by
the 240 Root Vectors of E8 being projected onto 2D as 8 circles of 30 vertices each
in which there are 112 large dots (colored cyan) and 128 small dots (colored red) 

as shown in this diagram adapted from http://www.madore.org/~david/math/e8w.html 
where Madore says: “... E8 roots can be described, in the coordinate system we have 
chosen, as the (112) points having coordinates (±1,±1,0,0,0,0,0,0) (where both signs 
can be chosen independently and the two non-zero coordinates can be anywhere) 
together with those (128) having coordinates (±½,±½,±½,±½,±½,±½,±½,±½) (where all 
signs can be chosen independently except that there must be an even number of 
minuses) ... 

http://www.madore.org/~david/math/e8w.html
http://www.madore.org/~david/math/e8w.html


the E8 root system ... can be described as a remarkable polytope in 8 dimensions (also 
known as the Gosset 421 polytope) having 240 vertices (known, in this context, as 
“roots”), and 6720 edges ...

all vertices are on a sphere with the origin as center; this is specific to E8 ... 
the opposite of each root is again a root, and each one is orthogonal to 126 others, 
while forming an angle of π/3 with 56 others (those that are connected to it by an edge): 
the only possible angles between two roots are 0, π/3, π/2, 2π/3 and π.
The group of symmetries of this object is the group, known as the Weyl group of E8, 
generated by the (orthogonal) reflections about the hyperplane orthogonal to each root: 
this is a group of order 696729600 which can also be described as O8+(2). 
It is also the group of automorphism of the adjacency graph of the polytope.

Those 112 roots which have coordinates of the form (±1,±1,0,0,0,0,0,0) are shown as 
larger dots, and constitute a so-called D8 root system inside the E8 root system, which, 
as a polytope, is a rectified octacross; the reflections determined by those vertices 
generate a subgroup of order 5160960 (the Weyl group of D8, a subgroup of index 2 in 
{±1}≀S8) of the full Weyl group of E8. 

The 128 remaining vertices (forming a demiocteract) are shown as smaller dots; alone, 
they are not a root system because the reflection determined by one of them does not 
fix that subset. 
Note that this division of the 240 vertices as 112+128 is particular to the chosen 
coordinate system and is not preserved by symmetries of the whole (except, precisely, 
by those living in the smaller Weyl group of D8; 
so there are 135 ways of making this decomposition).

One can further divide the roots in two by calling half of them “positive” in such a way 
that the sum of two positive roots, if it is a root, is always positive, and that for every root 
either it or its opposite is positive; there are many ways to do this (in fact, precisely as 
many as there are elements in the Weyl group), and we have chosen the division given 
by a lexicographic order on the coordinates: we call positive those roots such that the 
leftmost nonzero coordinate is positive (or, by numbering the roots lexicographically 
from 0 to 239, the positive ones are those numbered 120 through 239). A choice of 
positive roots is equivalent to a choice of fundamental (or simple) roots: these are the 
positive roots which cannot be written as a sum of two positive roots, and it then turns 
out that these form a basis of the ambient 8-space and, remarkably, that every positive 
root can be written as a linear combination of fundamental roots with nonnegative 
integer coefficients (equivalently, the fundamental roots form a non-orthogonal basis in 
which the coordinates of every root are either all nonnegative or all nonpositive; there is 
a uniquely defined greatest root, whose coordinates in terms of fundamental roots 
dominates that of every other root, and which happens to be one half the sum of all 
positive roots, fundamental or not: for E8, it is ⟨4,3,6,5,4,3,2,2⟩ and, for our choices, it is 
root number 239, or (1,1,0,0,0,0,0,0)). Any choice of positive/fundamental roots can be 
brought to any other choice by a unique element of the Weyl group. 

http://en.wikipedia.org/wiki/E8_(mathematics)
http://en.wikipedia.org/wiki/E8_(mathematics)
http://en.wikipedia.org/wiki/Root_system
http://en.wikipedia.org/wiki/Root_system
http://en.wikipedia.org/wiki/4_21_polytope
http://en.wikipedia.org/wiki/4_21_polytope
http://en.wikipedia.org/wiki/Weyl_group
http://en.wikipedia.org/wiki/Weyl_group
http://en.wikipedia.org/wiki/Rectified_8-orthoplex
http://en.wikipedia.org/wiki/Rectified_8-orthoplex
http://en.wikipedia.org/wiki/8-demicube
http://en.wikipedia.org/wiki/8-demicube


If we represent the eight fundamental roots and connect two by a line whenever they 
form an angle of 2π/3 (the only other possibility being that they are orthogonal: in the 
case of E8, the angles of 3π/4 and 5π/6 do not occur), we obtain the so-called Dynkin 
diagram, which in the case of E8 has seven nodes in a simple chain and an eighth 
branching from the third. Here, we number the fundamental roots in the same total order 
as chosen to define the positive roots (i.e., lexicographic order on the coordinates; then 
the fundamental roots 1 through 8 are the roots numbered 120, 121, 122, 126, 132, 
140, 150 and 162), and the Dynkin diagram has fundamental roots 8–1–3–4–5–6–7 in a 
chain and fundamental root number 2 branching off from 3.

The fundamental roots are important because the reflection with respect to them suffice 
to generate the Weyl group. Furthermore, the minimal length of an expression of a 
given element of the Weyl group as such a product of fundamental reflections (the 
length relative to the given element for the chosen system of fundamental roots) is 
equal to the number of positive roots whose image is a negative root; and composing by 
a fundamental reflection will always increase or decrease by 1 the length of the Weyl 
group element. ... 

reflection with respect ...[a]... root ... permutes that root with its opposite, 
fixes 126 others, and exchanges the 112 remaining roots as 56 pairs ... 
The 696729600 elements of the Weyl group are generated by such reflections ... 

Each element of the Weyl group can be written as a product (of a uniquely defined 
length) of reflections by eight fundamental roots ...

The default ... projection ... in which positive roots (for the particular order chosen) are 
represented in blue and negative roots in green, and the eight fundamental roots 
(relative to that order) are labeled ... 

... is related to the chosen coordinate system in that it can be described by linearly 
combining the coordinates with coefficients given by eight consecutive complex 
sixteenth roots of unity. ...”. 



The 112 large cyan dots correspond to the D8 subalgebra of E8
which represents SpaceTime and Gauge Bosons

The 128 small red dots correspond to Fermion Particles and AntiParticles

The circles break down like this:
inner - black dots - 18 SpaceTime Gauge Boson and 12 Fermion
second from center - white dots - 10 SpaceTime Gauge Boson and 20 Fermion
third from center - black dots - 10 SpaceTime Gauge Boson and 20 Fermion
fourth from center - black dots - 10 SpaceTime Gauge Boson and 20 Fermion
fifth from center - black dots - 18 SpaceTime Gauge Boson and 12 Fermion
sixth from center - white dots - 18 SpaceTime Gauge Boson and 12 Fermion
seventh from center - white dots - 18 SpaceTime Gauge Boson and 12 Fermion
eighth from center (outer) - white dots - 10 SpaceTime Gauge Boson and 20 Fermion

There are 4x12 + 4x20 = 128 Fermion small red dots
and
4x18 + 4x10 = 112 SpaceTime Gauge Boson large cyan dots

The black-dot 4 circles of the small 600-cell contain
56 SpaceTime Gauge Boson cyan dots and 64 Fermion red dots.
You can take the small 600-cell to correspond to M4 4D physical spacetime
so that
24 of the 56 give Gauge Bosons for Gravity + Dark Energy
and
32 of the 56 give 4 M4 spacetime components of 8-dim Momentum
and
32 of the 64 give 4 M4 spacetime components of 8 fundamental Fermion Particles
and
32 of the 64 give 4 M4 spacetime components of 8 fundamental Fermion AntiParticles

The white-dot 4 circles of the large (by Golden ratio) 600-cell also contain
56 SpaceTime Gauge Boson cyan dots and 64 Fermion red dots.
You can take the small 600-cell to correspond to CP2 4D Internal Symmetry Space
so that
24 of the 56 give Gauge Bosons for Standard Model SU(3)
and
32 of the 56 give 4 CP2 internal symmetry space components of 8-dim Momentum
and
32 of the 64 give 4 CP2 internal symmetry components of 8 Fermion Particles
and
32 of the 64 give 4 CP2 internal symmetry components of Fermion AntiParticles



In terms of the Madore 8 circles of 30 version of the 240 E8 Root Vectors: 

8 Fundamental Root Vectors 1-8 of which 5 are in the 64 representing SpaceTime
and 2 are in the 24 representing Conformal Gravity  
and the 8th is in the 64 representing Fermion Particles. 

E8 / D8 = 128 = 64 + 64:
63 green representing 63 of the 64 representing Fermion Particles
64 red representing Fermion AntiParticles
59 blue (light and dark) representing 59 of the 64 representing D8 / D4xD4 SpaceTime
24 orange representing D4 containing the Standard Model SU(3)
22 yellow of the 24 representing D4 containing Conformal SU(2,2) = Spin(2,4) Gravity 



There are: 
22 yellow dots + 2 Fundamental Root Vector (nos. 1,6 of 8) = 24 
( + 4 Cartan Elements) for Gravity + Dark Energy: 
 5 in black circle 1 (inner) 
 5 in black circle 3 
 5 in black circle 4 
 9 in black circle 5
3 + 4+2 + 3 = 12 Conformal SU(2,2)=Spin(2,4) Root Vectors

24 orange dots ( + 4 Cartan Elements) for the Standard Model:  
                                  5 in white circle 2
                                  8 in white circle 6 
                                  7 in white circle 7 
                                  4 in white circle 8 (outer) 
1+2+2+1 = 6 Standard Model SU(3) Root Vectors 

63 green dots + 1 Fundamental Root Vector (no. 8 of 8) = 64 for Fermion Particles: 
 6 in black circle 1 (inner) 
                                 10 in white circle 2
10 in black circle 3 
10 in black circle 4 
 6 in black circle 5 
                                  6 in white circle 6 
                                  6 in white circle 7 
                                 10 in white circle 8 (outer) 

64 red dots for Fermion AntiParticles: 
 6 in black circle 1 (inner) 
                                 10 in white circle 2
10 in black circle 3 
10 in black circle 4 
 6 in black circle 5 
                                  6 in white circle 6 
                                  6 in white circle 7 
                                 10 in white circle 8 (outer) 

59 blue dots + 5 Fundamental Root Vector (nos. 2,3,4,5,7 of 8) = 
= (28+4)+32 (positive+negative) = 64 for SpaceTime: 
4+9 = 13 in black circle 1 (inner) 
                              5+0 =  5 in white circle 2
0+5 =  5 in black circle 3 
0+5 =  5 in black circle 4 
0+9 =  9 in black circle 5 
                              9+1 = 10 in white circle 6 
                              9+2 = 11 in white circle 7 
                              5+1 =  6 in white circle 8 (outer)



E8 / D8 Fermion Particles and AntiParticles are distributed through all 8 circles
D8 / D4xD4 SpaceTime is distributed through all 8 circles
32 dark blue Negative Root Vectors (28 of them in the 4 circles of the inner 600-cell) 
correspond to CP2 internal symmetry space of M4xCP2 (4+4)-dim Kaluza-Klein 
that is directly related to 
the D4 (orange) of Standard Model  in 24 Negative Root Vectors in the outer 600-cell
and 
27 light blue Positive Root Vectors in the outer Golden Ratio 600-cell 4 circles
plus 2 Fundamental Root Vectors 4 and 2 in the outer Ratio 600-cell
plus 3 Fundamental Root Vectors 3-5-7 in the inner 600-cell 
correspond (27+2+3 = 32) to M4 physical spacetime of M4xCP2 Kaluza-Klein

D4 (yellow) of Conformal Gravity is in 22 Positive Root Vectors in the inner 600-cell
and 2 Fundamental Root Vectors 1 and 6 in the inner 600-cell for 22+2 = 24 
These  12 D4 Conformal Gravity Root Vectors = cuboctahedron polytope 

represent the Conformal D3 = SU(2,2) = Spin(2,4) subgroup of that D4  

D4 (orange) of Standard Model SU(3) is in 24 Negative Root Vectors in the outer 600-
cell
These 6 D4 Standard Model Root Vectors = Star of David polytope 

represent the SU(3) subgroup of that D4



The Madore 8 circles of 30 version gives realistic physics 
but the physics interpretation of the vertices is not clear and obvious to me. 

As Madore says there are many versions of 8 circles of 30 and 
as to clearly visualizing how to build a realistic Lagrangian 
I prefer a version of 8 circles of 30 that is derived from the square/cube type projection

that I use in my paper at http://vixra.org/pdf/1405.0030v9.pdf
in which it the physical interpretations of the root vectors are clear: 

green / cyan and red / magenta for fermion particles and antiparticles ( E8 / D8 ) 
blue for M4 x CP2 Kaluza-Klein SpaceTime ( D8 / D4xD4 ) 

yellow for Gravity + Dark Energy  ( one of the D4 ) 
orange for Standard Model SU(3) ( the other D4 ) 

The square/cube version transforms into this 8x30 version 

http://vixra.org/pdf/1405.0030v9.pdf
http://vixra.org/pdf/1405.0030v9.pdf


by means a video from mathematica code by Garrett Lisi ca 2007. 

I have converted the video into a pdf slide sequence 
and added vertex-colored square images at the beginning 
and vertex-colored circle images at the end which pdf file is at 
http://tony5m17h.net/E8squarecirclepdf.pdf

http://tony5m17h.net/E8squarecirclepdf.pdf
http://tony5m17h.net/E8squarecirclepdf.pdf


Here are some small images from that pdf file: 



Similar code was used by Bathsheba Grossman in making her E8 cystal cube 
two of whose faces 

show that the square and circle projections are of the same E8. 



22. From SU(2) to E8 for Cl(16)-E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2014

Cl(16)-E8 Physics is described in viXra 1405.0030 from a top-down point of view of 
fundamental Clifford Algebra structure containing E8 leading to Lagrangian based on 
starting with E8 (the top Lie algebra) and then looking down at its substructures: 

E8 / D8 = half-spinor Fermions (8 components of 8 Particles and 8 AntiParticles) 
D8 / D4sm x D4g = (4+4)-dim M4 x CP2 Kaluza-Klein position x momentum 

D4g = Conformal Gravity + Dark Energy and ghosts for Standard Model  
D4sm = Standard Model Gauge Groups and ghosts for Gravity + Dark Energy

This paper takes a complementary bottom-up point of view to show that you can 
start with the simplest Non-Abelian Gauge Group SU(2) 

and 
add the next step SU(3) 

and 
then go to SU(4) with cuboctahedron root vector polytope 

and 
then go to the D4sm Lie algebra with 24-cell root vector polytope 

and 
then go to a 600-cell whose 120 vertices give half of the 240 of E8

The you can get the other half of E8 by 
starting with another cuboctahedron root vector polytope, 

for U(2,2) of Conformal Gravity + Dark Energy 
and 

then go to the D4g Lie algebra with 24-cell root vector polytope 
and 

then go to a second 600-cell whose 120 vertices give the other half of E8

The two approaches, top-down of viXra 1405.0030 and bottom-up here, 
give the same physics results  

but 
I think that you can get a deeper intuitive understanding of the physics 

by looking at Cl(16)-E8 Physics from both points of view. 

With that in mind, I have written this paper with heavy emphasis on intuitive graphics 
bearing in mind that technical issues have already been covered in viXra 1405.0030 .



Standard Model
dipole 

The 2 vertices of the dipole correspond 
to 
the 2 electric-charged gauge bosons W+ and W- 
of the SU(2) Weak Force Gauge Group. 

color 

The 6 vertices of the Star of David correspond 
to 
the 6 color-charged gauge bosons Gluons ( RY, RM, BM, BC, GC, GY )
of the SU(3) Color Force Gauge Group. 

cuboctahedron 

     

The 12 vertices of the cuboctahedron correspond to
the 6 charged gauge boson Gluons of the SU(3) Color Force Gauge Group
and 6-dim CP3 = SU(4) / U(3) Projective Twistors which include 

2 charged gauge bosons W+ and W- of the Chiral SU(2) Weak Force Gauge Group
and 

4-dim CP2 subspace of CP3 as ghosts for Special Conformal Transformations. 



  
The 12 vertices of the cuboctahedron plus the 6+6 = 12 vertices of two octahedra 
make the 24 vertices of the 24-cell, the root vectors of the D4 Lie Algebra

D4sm for the Standard Model

   

The 6+6 = 12 vertices of the two octahedra (red+green) represent ghosts 
for 4 SpaceTime Translations 
and 6 Lorentz Group Generators (including 2 Cartan elements) 
and the other 2 Cartan elements of Conformal Gravity + Dark Energy U(2,2). 



Conformal Gravity + Dark Energy 

cuboctahedron

    

The 12 vertices of the cuboctahedron correspond to 
the 2 generators of 3-dim space rotations (red) represented by Quaternions {i,j} (ij = k)
the 2 generators of space-time boosts (green) also represented by {i,j} 
the 4 spacetime translations (blue) 
the 4 spacetime Special Conformal Transformations (purple)

 
The 12 vertices of the cuboctahedron plus the 6+6 = 12 vertices of two octahedra 
make the 24 vertices of the 24-cell, the root vectors of the D4 Lie Algebra

D4g for Conformal Gravity + Dark Energy

The 6+6 = 12 vertices of the two octahedra represent ghosts 
for the 12 generators of the Standard Model Gauge Groups: 

SU(3) (red 6 charged Gluons) x SU(2) (green 2 charged W-bosons x U(1) (black) 
plus 3 Cartan elements (2 for SU(3) and 1 for SU(2)) (black)



D4sm and D4g are each represented by the 24-cell

   
Each of the 24 octahedral cells of the 24-cell contains an icosahedron. 

Each of the 24 icosahedra contains 20 tetrahedra for a total of 480 tetrahedra. 
Each of the 24 vertices of the 24-cell is surrounded 
by 5 tetrahedra that fill up the space of the 24 octahedra not in the 24 icosahedra, 
for a total of 24x5 = 120 more tetrahedra so that 
the 24-cell has been mapped into a 480+120 = 600-cell with 600 tetrahedral cells. 
However, 
it is not the tetrahedral cells that correspond to fundamental physics entities, 
but rather it is the vertices. The 600-cell has 120 vertices: 

24 from the 24-cell corresponding to gauge bosons and ghosts
and

96 from icosahedral vertices on each of the 96 edges of the 24-cell.



What fundamental physics entities correspond to the 96 vertices ?
Each of the 96 vertices lives on one of the 96 edges of the 24-cell which are edges of 
the octahedral cells of the 24-cell, so look at their relative positions in the octahedra.

4 square edges (blue) correspond to spacetime 
There are (6x4 = 24) edges + 4 edges + 4 edges = 32 edges of this type:

     
The D4sm 600-cell has 32 spacetime vertex-entities 

and the D4g 600-cell also has 32 spacetime vertex-entities. 
The total 32+32 = 64 = 8x8 position x momentum for (4+4)-dim M4 x CP2 Kaluza-Klein 

The D4sm entities act on CP2 = SU(3) / U(2) Internal Symmetry Space. 
The D4g entitites act on M4 Minkowski Physical Spacetime. 

4 edges (green) going down from a common vertex correspond to Fermion Particles
There are (6x4 = 24) edges + 4 edges + 4 edges = 32 edges of this type:

         
The D4sm particles are 32 = 4x8 = 4 CP2 coordinates of 8 Fundamental Particles. 

The D4g particles are 32 = 4x8 = 4 M4 coordinates of 8 Fundamental Particles.
4 edges (red) going up from a common vertex correspond to Fermion AntiParticles

There are (6x4 = 24) edges + 4 edges + 4 edges = 32 edges of this type:

       
The D4sm particles are 32 = 4x8 = 4 CP2 coordinates of 8 Fundamental AntiParticles. 

The D4g particles are 32 = 4x8 = 4 M4 coordinates of 8 Fundamental AntiParticles.



The 120 + 120 vertices of 

the Standard Model D4sm 600-cell 

and 



the Gravity + Dark Energy D4g 600-cell 



combine 
to form the 240 root vector vertices of E8









23. How Garrett Lisi’s E8
differs

from my Clifford Algebra based Cl(16)-E8 Physics model:
Frank Dodd (Tony) Smith< Jr. - 2014 msg to Ben Goertzel

Garrett Lisi uses E8 as a gauge group over a separate 4-dim spacetime
while

my E8 is NOT just a gauge group
but includes (4+4)-dim Kaluza-Klein spacetime as part of E8

I see E8 not as merely a gauge group but
as an algebraic structure that tells you how build a Lagrangian
with (in terms of Lie algebras E8, D8, D4g, D4sm as described below)

E8 / D8 gives Densities for Fermions
and

D4g and D4sm give Densities for Gravity and the Standard Model
Densities are integrated over

Kaluza-Klein spacetime represented by D8 / D4g x D4sm

==========================================================

The bottom line is: 

Garrett’s E8 does not contain his external 4-dim spacetime
but 

does contain 166 unobserved things

My Cl(16)-E8 model contains all things that have been observed 
and nothing that is not observed

and (4+4)-dim Kaluza-Klein spacetime is included in my E8.

Here are details: 



Most recently Lisi’s E8 has been described by Douglas and Repka in
http://arxiv.org/pdf/1305.6946v3.pdf
and Garrett himself tweeted on 25 Sep 2014 that the paper was “Nice.”
so I will use it as well as Garrett’s paper
http://arxiv.org/pdf/1006.4908v1.pdf
as a basis for comparison.

First I will describe Garrett’s 2010 paper at arXiv 1006.4908

248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
where D8 represents spin(12,4)
so that

Lisi breaks down E8 into: 

120 = 91-dim spin(11,3)        +     29-dim D8 / spin(11,3) 
+ 
128 = 64-dim positive chiral half-spinor of spin(11,3)     +   64-dim negative half-spinor of spin(11,3)

In Lisi’s scheme 
91-dim spin(11,3) breaks down into:

6 for Gravity spin(1,3) = Lorentz + boosts
40 for a frame-Higgs + 45 for spin(10) GUT gauge bosons which 45 break down into:
1 photon
8 gluons
3 weak bosons
3 new weak bosons
30 X-bosons

29-dim D8 / spin(11,3) breaks down into:

20 more X-bosons
1 Peccei-Quinn w-boson
8  more frame Higgs including two axions

64-dim positive chiral spin(3,11) half-spinor = one generation of fermions
based on
2 chirality staes x  2 charge states of 8 fermion particles (e; R,G,B up quarks : Neu; R,G,B down quarks
andt
2 chirality states x  2 charge states of 8 fermion antiparticles

64-dim negative chiral spin(3,11) half-spinor = one generation of mirror fermions
These are not observed now.

==================================================================

http://arxiv.org/pdf/1305.6946v3.pdf
http://arxiv.org/pdf/1305.6946v3.pdf
http://arxiv.org/pdf/1006.4908v1.pdf
http://arxiv.org/pdf/1006.4908v1.pdf


Now I will describe the more recent arXiv  1305.6946v3 
that uses a complex so(14)C instead of Spin(11,3). Both are 91-dimensional 
and
instead of adding just a 64-dim fermion thing to Spin(11,3) 
there is added to 91-dim so(14)C a 78-dim thing that breaks down into 14-dim + 64-dim

The 64-dim thing is a half-spinor of so(14) and has the same physics interpretation 
as in Lisi’s 2010 model.

In Lisi’s new expanded scheme scheme 
91-dim so(14)C lives in 120-dim D8 and breaks down into:

6 for Gravity spin(1,3) = Lorentz + boosts
40 for a frame-Higgs + 45 for spin(10) GUT gauge bosons which 45 break down into:
1 photon
8 gluons
3 weak bosons
3 new weak bosons
30 X-bosons

14-dim thing is translations in 14-dim vector space. 

The 120 - 91 - 14 = 15 things are 

6  more X-bosons = 20 - 14
1 Peccei-Quinn w-boson
8 more frame Higgs including two axions

64-dim positive chiral so(14)C half-spinor = one generation of fermions
based on
2 chirality staes x  2 charge states of 8 fermion particles (e; R,G,B up quarks : Neu; R,G,B down quarks
andt
2 chirality states x  2 charge states of 8 fermion antiparticles

64-dim negative chiral so(14)C half-spinor = one generation of mirror fermions
These are not observed now. 

==================================================================



Compare the Garrett Lisi breakdown with what I do: 

I also break down E8 into:
120 = D8
+
128 = chiral half-spinor of D8 =
= 64-dim positive chiral half-spinor of spin(14) + 64-dim negative half-spinor of spin(14)

but in my scheme
E8 / D8 = 64 + 64 =
8 Kaluza-Klein 8-dim components of 8 fermion particles
and
8 Kaluza-Klein 8-dim components of 8 fermion antiparticles

D8 contains two copies of 28-dim D4,
one D4g for Gravity + Dark Energy and the other D4sm for the Standard Model

D4g = 16 generators for Gravity + 12 ghosts for the Standard Model

D4sm = (1+8+3) = 12 generators for the Standard Model +16 ghosts for Gravity

D8 / D4g x D4sm = 8x8 = 64-dim representation of 8-dim Kaluza-Klein 8-position x 8-momentum

==================================================================

Both Garrett and I have as fundamental only the first generation of fermions.
In my model, the second and third generations come from the geometry of (4+4) -dim Kaluza-Klein
which geometry also produces the Higgs.

Garrett’s E8 does not contain his external 4-dim spacetime.

It has 166 unobserved things

40  frame-Higgs
3    new weak bosons
30  X-bosons
14  translations in so(14)C vector pace
6   more X-bosons
1   Peccei-Quinn w-boson
8   more frame Higgs including two axions
64 half-spinors for one generation of mirror fermions

and 82 observed things

6   for Gravity spin(1,3) = Lorentz + boosts
1   photon
8   gluons
3   weak bosons
64 half-spinors for one generation of mirror fermions

My Cl(16)-E8 model contains all things that have been observed 
and nothing that is not observed

and (4+4)-dim Kaluza-Klein spacetime is included in my E8.
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Abstract:

The 24,925 year period  
beginning with the Shock Wave of the Geminga SuperNova 36,525 years ago

and 
ending with the Vela Pulsar SuperNova 11,600 years ago 

corresponds roughly to one 26,000 year Earth Precession Period. 

No written historical record has been found for that SuperNova Precession Period 
during which Humans had migrated out of Africa to populate much of the Earth 
continuing the African IFA divination system, producing Cave Art, 
developing Sanskrit and the Rig Veda and the Meru Prastara, 
and building the Great Pyramid complex at Giza.  

Human Civilization during much of that SuperNova Precession Period seems 
to have been Peaceful, living in Harmony with Nature and with Each Other, 
so Manetho characterized it as the time of the Rule of Gods, Demigods and Spirits 
and I would call it the SuperNova Precession Period of Peace. 

However, after the Vela Pulsar SuperNova 11,600 years ago Human Civilization entered 
the Present Precession Period, Manetho’s time of the Rule of Mortal Humans 
characterized by (to paraphrase Terence McKenna) scarcity, preservation of privilege, 
and ever-more-sophisticated use of technology and ideology to control people. 

This paper is an attempt to describe the SuperNova Precession Period of Peace 
and to explore possible future paths of the Present Precession Period, including 
possible Global Nuclear War and possible Global Reconciliation and Peace. 

SuperNova Precession Period of Peace ... pages 2-10, 
          IFA ... page 4, 
          Rig Veda ... page 4, 
          Cave Art ... page 6, 
          Meru Prastara ... page 7, 
          Great Pyramid ... page 9, 

Present Precession Period ... pages 11-12, 

Appendix I: Lullian Art ... pages 13-19, 
Appendix II: Gods, Demigods, Spirits ... pages 20-35. 
Appendix III: Geminga and Toba ... pages 36-38. 



Manetho ( Egyptian historian ca. 343 BC ) wrote about the SuperNova Precession Period   

( SuperNova image sequence from NASA Goddard )

from about 36,525 years ago - Geminga SuperNova Shock Wave hit Earth (815 lyr)

( image from Wikipedia )
to about 11,600 years ago - Vela Pulsar SuperNova seen at Earth (959 lyr) as bright 
as a Quarter Moon ( magnitude -10 )

Manetho characterizes the SuperNova Precession Period as 
the Rule of Gods, Demigods and Spirits of the Dead. 

Developments then include IFA, 
Rig Veda, 
Cave Art, 

Meru Prastara, 
and the Great Pyramid. 

As would befit Gods, Demigods, and Spirits, ALL THESE WERE PEACEFUL. 



After the SuperNova Precession Period Rule of Gods, Demigods and Spirits 
that is 

under what Manetho calls the Rule of Mortal Humans, 

we have seen a transition described by Terence McKenna (1993 OMNI interview ) as 

“... From 75,000 to about 15,000 years ago, 
there was a kind of human paradise on Earth. 
...[ Then around 11,600 years ago, when the Vela Pulsar supernova was seen in Earth, 
a very sudden (50 years or so) warming event ended the Ice Age and marked the start 
of the Holocene Age of warm climate and glacial retreat. 
Rising sea levels flooded much productive land creating shortages of food 
and consequently competition for available food, 
and what Terence McKenna called "tooth-and-claw dominance” ]...
For 10,000 years ... we've pursued an agenda of beasts and demons ...
If history goes off endlessly into the future,
it will be about scarcity, preservation of privilege, forced control of populations, 
the ever-more-sophisticated use of ideology to enchain and delude people.
We are at the breakpoint.

It's like when a woman comes to term ...
if the child is not severed from the mother and launched into its own separate existence, 
toxemia will set in and create a huge medical crisis. 
...
[ But if we launch ourselves into the Birth of a New Period of Peace ]... 
What lies ahead is a dimension of such freedom and transcendence,
that once in place, the idea of returning to the womb will be preposterous.
We will ... expand infinitely into pleasure, caring, attention, and connectedness. ...".

Hoping that understanding the SuperNova Precession Period of Peace 
might be exemplary of what Mortal Humans need to do to better their condition, 
here on the following pages are some details about 

 IFA, Rig Veda, Cave Art, Meru Prastara, and the Great Pyramid. 
( more details about that Period are in Appendix II )

After that, I describe some events of the Rule of Mortal Humans so far, 
and speculate about possible future events. 



IFA

70,000 years ago Mount Toba in Sumatra Erupted 800 cubic kilometers of ash into the 
air producing a bottleneck minimum of human population - 

a few thousand people huddled together in Africa. 

According to the National Geographic Genographic Project (the source of the following 3 map images) 
Y-chromosome DNA shows that humans were still living only in Africa 
as late as about 55,000 years ago. 

The wisdom of Ancient Africa was encoded in the 256-element IFA divination system 
that is equivalent to the 256-dimensional Cl(8) Real Clifford Algebra that, 
since Cl(8N) = Cl(8) x...(N times tensor product)...x Cl(8) by Real Clifford 8-Periodicity, 
includes Cl(16) from which emerges E8 Physics Algebraic Quantum Field Theory. 

(see viXra 1312.0036 and 1310.0182 and related papers for details of E8 Physics)
Since all humans lived in the same neighborhood 
knowledge was transmitted from generation to generation by Oral tradition 
with no need for Written texts or Art paintings for accurate preservation. 

About 50,000 years ago Y-chromosome DNA indicates that basic human physiology 

had emerged from Africa to India then to Japan and on to Tibet. 

Rig Veda 

Indians were separated from their African Homeland by the Arabian Sea
which was close enough to Africa to maintain regular contact
but far enough that they felt isolated from the very close contact needed
to maintain the details of the oral traditions of IFA, so the Indian priests of IFA chose
to put the IFA Information System into writing and to do so developed Sanskrit
and wrote the Rig Veda.
Japanese were even further isolated from Africa so they retained only 1/2 of the 256 IFA 
elements in their 128-element Shinto Futomani Divination system. 
Tibetans were the most isolated of the first 3 groups migrating from Africa. 
They retained only 1/4 of the 256 IFA elements in their 64-element I Ching. 



By about 40,000 years ago Humans had not yet reached Europe,

but by about 35,000 years ago Humans had reached all of Europe including Spain. 

( Note that 35,000 years ago the Black and Mediterranean Seas were much smaller and there was a lot 
more land around Indonesia, New Guinea, and China. The present-day large Black and Mediterranean 

Seas and high Sea levels near Indonesia, New Guinea, China, and the rest of the Earth have only existed 
in the past 11,600 years or so. )



Cave Art

Jonathan Amos, in BBCnews 15 June 2012, said: 
"... Red dot becomes 'oldest cave art' ... The symbols on the walls at ... Spanish ... 
El Castillo ...[include]... a red disk ... older than 40,800 years ... The oldest dates ... 

... coincide with the first known immigration into Europe of modern humans. ...". 
If you look closely at the red dots you see that they fall into two groups 

8+4+4 = 16 dots and 8+4+4 = 16 dots 

Since 16x16 = 256 is the fundamental number of elements of IFA divination 
it seems that the first thing done by the newly arrived migrants into Europe 
may have been to encode IFA divination on the Walls of their Caves. 

(Note that Spain is close to Africa so that the New Europeans could verify 
directly with their African neighbors that 16x16 = 256 does indeed encode IFA.)

That time period roughly coincides with the Geminga SuperNova Shock Wave
arriving at Earth and with what Manetho Egyptian historian ca. 343 BC) described 
as the beginning about 36,525 years ago of the Rule of Gods, Demigods and 
Spirits of the Dead that ended around 11,600 years ago when the Vela Pulsar 
SuperNova was seen on Earth and the Younger Dryas Cold Snap was immediately 
followed by a very sudden (50 year or so) beginning of 

the Warm Interval in the Ice Age in which we Mortal Humans now live. 

( It has high sea levels and large Black and Mediterranean Seas. Since we are in a Warm Interval of an 
Ice Age it is not clear what will come next: a Cold End of the Warm Interval or a Hot End of the Ice Age, 

and it is also not clear to what degree Humans can influence the outcome by controlling Industrial Activity 
- which should be done anyway for other reasons including but not limited to pollution control etc. )



Meru Prastara

However, 
during the period from 36,525 years ago to 11,600 years ago, 

a period of 24,925 years roughly similar to Earth's 26,000 year Precession Period, 
( according to the Indian National Science Academy web site insaindia.org )

"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ... 
permutations and combinations of long and short sounds ... led ... to discover[y of] 
the Meru Prastara ... 

 
now known as Pascal's Triangle ...". 

The row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16 
elements of the Cl(8) Real Clifford Algebra of African IFA divination. 
The other rows contain the 2^N elements of Cl(N) where N is the second number from 
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N), 
with the figure above showing Cl(0) through Cl(16) which I have outlined in green. 



The Meru Prastara also encodes Fibonacci numbers and therefore related processes: 

According to Wikipedia: The Fibonacci numbers occur as the ratio of successive 
convergents of the continued fraction for the Golden Ratio  φ



the Great Pyramid

The Golden Ratio structure and pyramidal shape show that the representation of 
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago 
corresponds to its representation by the Great Pyramid of Giza of African Nile Migrants 
In the same Earth Precession Period ( 36,525 years ago to 11,600 years ago ). 

   

The Builders of the Great Pyramid who had migrated throughout the length of the Nile 
along which substantially contiguous settlements enabled them to maintain enough 
contact to maintain the details of the oral traditions of IFA so that when they built the 
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing 
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself: 

The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone 
for a total number of layers = 204 = 64 + 49 + 36 + 25 + 16 + 9 + 4 + 1 = SPN(8) 
the Square Pyramidal Number of order 8. 

The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so 



the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber 
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 
Algebra are (35+35) 35 elements plus 35 elements, dual to each other. 
(3+3) of (35+35) are the middle components of the 1+3+3+1 Higgs Primitive Idempotent  
whose 1+1 scalar+pseudoscalar compontents are the 1+1 of the Capstone so that 

Cl(8) = 1 + 8 + 28 + 56 + ( 35 + 35 ) + 56 + 28 + 8 + 1 

( image adapted from David Davidson image -
for a larger version of this image go to tony5m17h.net/GreatPyrCl8.png 

or valdostamuseum.com/hamsmith/GreatPyrCl8.png )
( for more details about the Great Pyramid Geometry correspondences see viXra 1305.0060 )



By 8-periodicity of Real Clifford Algebras the tensor product Cl(8)xCl(8) = Cl(16) 
and Cl(16) contains E8 = bivectors of Cl(16) + half-spinor of Cl(16) 

( for a larger version of the above image and the following one 
go to tony5m17h.net/E8Cl8xCl8Cl16.png and tony5m17h.net/E8GreatPyr.png

or 
valdostamuseum.com/hamsmith/E8Cl8xCl8Cl16.png 

and 
valdostamuseum.com/hamsmith/E8GreatPyr.png )



248-dim E8 (like 256-dim Cl(8)) can also be seen in terms of the Great Pyramid 
(the 8-dim difference is related to the Cl(8) Primitive Idempotent and the Higgs) 

The  is in the area of the Upper Chamber  which has 5 slabs 
that represent the 5 charges ( +1,-1 electric and R,G,B color ) of the Standard Model. 

The is in the area of the Grand Gallery  which rises at a 
slope of about 26 degrees, or about half of the Golden Ratio slope of the Great Pyramid 
which is arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees. 
The Grand Gallery could represent a segment of a space-time path ( World-Line ) 
in the context of Conformal Gravity. 



Present Precession Period 

The Present Precesssion Period after the Vela Pulsar SuperNova of 11,600 years ago 
is characterized by Manetho as a time of the Rule of Mortal Humans, during which 
emerged Human Organizations not directly related to ancient IFA and Vedism. 
Some examples, along with individuals associated with them, are: 

Zoroastrianism - Zarathrustra
Confucianism - Confucius

HuangLao Daoism - Lao Tze
Buddhism - Gautama Sakyamuni

Judaism - Moses 
Christianity - Jesus
Islam - Muhammad

Industrial Capitalism - Socialist Materialism - Karl Marx
Finance Capitalism - Rudolf Hilferding

Although there are common threads among all those Human Organizations 
they have evolved to be Competitive rather than Cooperative, 
thus Fueling the Flames of Strife and War. 

Some historical examples:

3,000+ years ago Moses led the Exodus from African Egypt;
2,200 years ago HuangLao Daoism was displaced by Confucianism in Han China;
1,700 years ago Rome selectively adopted only parts of Jesus’s Christianity; 
1,400 years ago Islam displaced Vedism in much of the Middle East; 
1,000 years ago Crusades and Wars were fought between Christianity and Islam; 
700 years ago Christianity expelled Judaism and Islam from Spain. 
Also about 700 years ago Ramon Llull’s Art showed how Geometry of IFA 
         encodes a realistic E8 Physics Model ( see Appendix I ) and 
         indicates a Unifying Harmony of Judaism, Christianity, and Islam. 
         It was not well received by the Paris Establishment, the Vatican, or Islamists. 
600 years ago Confucian China terminated Ocean Voyages by Daoist Zheng He.
500 years ago Pope Alexander VI divided the New World between Spain and Portugal. 
400 years ago Protestant England defeated Catholic Spain. 
200 years ago USA became independent of Britain. 
100 years ago USA and UK won World War I and USSR was born. 
70 years ago USA (Finance Capitalism) and USSR (Socialist Materialism) won WWII. 
30 years ago China (Industrial Capitalism + Confucianism) becomes dominant Factory. 
20 years ago USSR dissolved 
      leaving Russia (Moscow Christianity + Nuclear Military)

Now we have: 
USA (Finance Capitalism) unstable $$Hundreds-Trillions Ponzi with Fed Money Printing
China (Industrial Capitalism + Confucianism) dominating Manufacturing. 
Russia (Moscow Christianity + Nuclear Military) with First-Use-Nuke Doctrine. 



With the USA trying to maintain Hegemony opposed by Russia+China, 
how will this play out ?

USA Finance Capitalism cannot use USA Military Dominant Conventional Forces 
because 

Russia Military has First-Use-Nuke Doctrine if attacked by Conventional Forces. 

USA Finance Capitalism cannot set prices of Manufactured Goods 
because 

China (Industrial Capitalism + Confucianism) controls the Factories.  

Through Mercantile Trade of Manufactured Goods China’s Finance Banks 
have Real Assets comparable to USA Finance Banks

USA Big Five Banks have $ 303 Trillion of Real Assets + Ponzi Scheme Claims
but

$ 295 Trillion of their Total Wealth is in really worthless Ponzi Scheme Claims 
leaving

the Big Five USA Banks with only their Real Asset Wealth of $ 8 Trillion

The Top 5 Banks of China have Real Asset Wealth of $ 10 Trillion
so 

China’s Finance Capitalism Sector is a Realistic Alternative 
to USA Finance Capitalism Hegemony. 

Two Possible Scenarios: Nuclear War or Return to Peace

Nuclear War: 
USA Finance Capitalists refuse to recognize $300 Trillion Ponzi Scheme Loss

and use Conventional Military to impose the cost on the Rest of the World. 

Russia Nukes USA in response. 
USA and Russia go to Global Nuclear War. 

Earth fragments into many small countries trying to rebuild. 

Return to Peace a la Supernova Precession Period of Peace:  
USA Finance Capitalists recognize $300 Trillion Ponzi Scheme Loss 
forcing USA to revert to Industrial Capitalism and sale of Resources 

China Finance and Remnant of USA Finance merge on equal terms 
Finance Capitalism activity subject to Veto Power of China or Russia or USA 

Llullian Art gives Unified Natural Philosophy of both Science and Religion. 



Appendix I:
Ramon Llull’s Art and E8 Physics

 Ramon Llull described the Structure of E8 Physics 
( for details see viXra 1305.0060 )

( images in this section from "The Art and Logic of Ramon Llull" (2007) by Anthony Bonner 
and for Universal Figure from quisestlullus.narpan.net )

Correspondences of the initial Quarternary Phase of Llull's Art with E8 Physics: 

Figures Y and Z

   
are a Binary Pair - the basis of Real Clifford Algebras. 
Real Clifford Algebras have 8-Periodicity so that 

Cl(8N) = Cl(8) x ...(N times tensor product) ... x Cl(8) 
and 

Cl(8) x Cl(8) = Cl(16) 
248-dim E8 = 120-dim D8 Bivectors of Cl(16) + 128-dim D8 Half-Spinors of Cl(16)

Figure A 

 
has 16 vertices and 120 connecting lines 
corresponding to Cl(16) and its 120 D8 BiVectors. 



Figure X

  

divides the 16 vertices into two groups of 8 vertices 
thus dividing the 120 connecting lines into 3 sets: 

28 that connect vertices of one group of 8 with each other
28 that connect vertices of the other group of 8 with each other 
64 that connect vertices of one group of 8 with vertices of the other group of 8



Elemental Figure

  

has 4x4x4 = 64 elements corresponding to 64-dim D8 / D4xD4 
that is contained in the 120-dim D8 BiVectors 

and to 
the 64 Figure X lines that connect vertices of one group of 8 with vertices of the other 
physically representing 8-dim SpaceTime Position x Momentum 

and therefore by Triality also to 
64-dim +half of 128-dim D8 Half-Spinors of Cl(16) 
physically representing 8 components of 8 First-Generation Fermion Particles 

and to 
64-dim -half of 128-dim D8 Half-Spinors of Cl(16) 
physically representng 8 components of 8 First-Generation Fermion AntiParticles. 



Figure V describes the two 28-dim D4 of the 120-dim D8 of 248-dim E8 
by which 64-dim D8 / D4xD4 is formed. Figure V has 14 vertices 
divided into two groups of 7 vertices 

 
each with 21 lines connecting vertices of one group of 7 with each other. 

Each set of 7 vertices + 21 lines corresponds to one of the 28-dim D4. 

Mathematically, each set of 7 vertices represents 7 Imaginary Octonions = 7-sphere S7.  
The Non-Associativity of Octonions prevents the 7-sphere S7 from forming a Lie Group.
If you try to make a Lie Algebra out of the 7 generators of S7
you find that the products do NOT form a closed 7-dim Lie Algebra
but
they generate: a 14-dim G2 Lie Algebra of the Automorphisms of the Octonions 
and a second 7-sphere S7
so 
if you combine the initial 7 with the newly generated 14 + 7 
you get a 28-dim D4 Lie Algebra.

Each of the 7-vertex 21-line systems 
is related to the 168-element group PSL(2,7) = SL(2,3) 
and to the 480 Octonion Multiplications. 



Figure S contains 4 squares 

   
The 4 vertices of the central square correspond to the 4-dim Quaternionic subspaces 
that emerge below the Planck energy to break Octonionic 8-dim Spacetime
into (4+4)-dim Kaluza-Klein spacetime with 4-dim Minkowski Physical Spacetime plus
4-dim Internal Symmetry Space CP2 = SU(3) / SU(2)xU(1)
The remaining 3x4 = 12 vertices correspond to 12 of the 28 Figure X lines 
that connect vertices of one group of 8 with each other
and represent the 12 Standard Model gauge group generators of SU(3)xSU(2)xU(1) 
Two of the remaining 3 squares of Llull's S-wheel form the vertices of a cube
x-----y                           x
|\    |\
| o-----x                   y           y
| |   | |                        o o
y-|---o |                   x           x
 \|    \|                                
  x-----y                         y
Looking at the cube along a diagonal axis and projecting all 8 vertices onto a 
perpendicular plane shows the Root Vector Diagram of SU(3) and its 8 Gluons. 
Since each Gluon links 4-dim Physical SpaceTime to color Internal Symmetry Space 
the gauge group SU(3) acts globally on Internal Symmetry Space C2 = SU(3) / U(2) 
The third of the remaining squares, that is the final square, corresponds to
the 3 SU(2) weak bosons and the U(1) electromagnetic photon.
Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2),
they act locally on CP2 Internal Symmetry Space. 



Figure T contains 5 triangles 

  

The 5x3 = 15 vertices correspond to 15 of the 28 Figure X lines 
that connect vertices of the other group of 8 with each other
and represent the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) 
that describes Gravity and Dark Energy 
and lives in 16-dimensional U(2,2) as U(2,2) = U(1) x SU(2,2).

The U(1) of U(2,2) corresponds to the 16th of the 28 Figure X lines 
and represents the Complex Phase of Propagators. 



Llull's Universal Figure shows how the parts fit together 

  

The outer 4 rings of 16 elements represent 64-Element-Things. There are 3 of these, 
related by Triality: 8 Position x 8 Momentum, 64 components of Fermion Particles, and
64 components of Fermion Antiparticles, 
The next (going in toward the center) 2 rings of 14 elements each represent 28-dim D4 
and its Lie subalgebras. There are two of these D4, producing Gauge Groups of Gravity  
and the Standard Model, respectively. 
The next 2 rings of 4 elements each represent the 4+4 = 8 dimensions of Spacetime.
The next 2 rings of 13 elements each represent the 26-dimensional String Theory
with Strings seen as World-Lines of Fermions, producing a Bohm-type Quantum Theory.
At the center are 3 rings of 6 elements each surrounding a 6-vertex Star of David whose 
3x6 + 6 = 24 elements correspond to the 24-dim Leech Lattice whose Monster Group 
symmetry defines the size (about 10^(-24) cm of Physical Particles as ( viXra 1311.0088 )
Schwinger Source Kerr-Newman Black Hole clouds of virtual particle-antiparticle pairs. 



Appendix II:
Gods, Demigods, Spirits

Frank Dodd (Tony) Smith, Jr. 

Nicholas Wade, in a 7 December 1999 article in the New York Times, said: 
"... Dr. Richard G. Klein of Stanford University and others believe that 

some major genetically based neurological change, 
like the development of language, occurred about 50,000 years ago. 

... A ... genetic survey... drawing on DNA data from 50 ethnic groups around the world, 
concludes that the ancestral population from which the first emigrants came may have numbered 
as few as 2,000 people. ... Another new genetic study, by Dr. Marcus Feldman of Stanford 
University and others ... looked at segments of the Y chromosome ... they concluded that the 
most recent common ancestor of all these Y's was carried by a man who lived only 40,000 years 
or so ago. ... The 40,000-year date, which has a large range of uncertainty, is much more recent 
than others, in part because the earlier estimates were forced to assume, quite unrealistically, that 
the size of the human population remained constant throughout prehistory. Dr. Feldman assumed 
an exponentially expanding population, which yields a more recent date of origin....".
 
About 36,000 years ago the Geminga shock wave hit Earth; 
the Late Wisconsin Glaciation of Earth began; and, 
according to the Human History Chronology of Manetho (Egyptian historian ca. 343 BC):

about 36,525 years ago - Gods on Earth began to rule Earth, 
ruling until 

about 22,625 years ago - Demigods and Spirits of the Dead (followers of Horus) 
succeeded them, ruling until

about 11,600 years ago - Mortal Humans began to rule Earth, 
ruling up to the present day.

The time that the Earth was ruled by Gods, Demigods and Spirits of the Dead, 
about 36,525 - 11,600 = 24,925 years, is roughly the time of one Earth precession period, 
which is also roughly the travel time of a light beam from the center of our Galaxy to our Sun.
  



Who were the Gods - Demigods who ruled Earth during the 24,925 years 
from 36,525 years ago to the beginning of the Holocence about 11,600 years ago ?
 
Gary Lynch and Richard Granger, in their book Big Brain (Macmillan 2008), said: 
the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 10,000 years ago ...
they were about our size ... but their brains were far larger than our own. ...".

(image is from a 29 April 2008 ebcak.com post by adminebcak)

Richard Poe, in his book "Black Spark, White Fire" (Prima 1997), 
quoted Diodorus of Sicily as saying:
"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the 
Ethiopians, Osiris having been the leader of the colony ... Osiris ... gathered together a great 
army, with the intention of visiting all the inhabited earth and teaching the race of men how to 
cultivate ... for he supposed that if he made men give up their savagery and adopt a gentle 
manner of life he would receive immortal honors. ...".

Greek Hermes and Arabic Idris and Sufi Khidr = Khizar (compare Khazar), 
and the teaching aspects of the IFA Orisha Ogun and Egyptian Thoth and Osiris, 
have been identified with Enoch. 

1 Enoch (Ethiopic Enoch) Chapters 1, 28, 33, 41, 43, 44, 65:
"... Enoch ... saw the vision of the Holy One in heaven ... and understood ... 
Enoch ... saw a wilderness ... full of trees and plants. And water ... 
and  ... large beasts ... and birds ... and ... the stars of heaven ... 
Enoch ... saw all the secrets of the heavens ... the secrets of the lightning and of the thunder 
... of the winds ... of the clouds and dew ... the sun and moon ... the stars ... 
some of the stars arise and become lightning ...
how silver is produced from the dust of the earth, and how soft metal originates in the earth ...".  



How could the mind of Boskop Enoch have comprehended the Secrets of Heaven ?

Endogenous DMT enhanced perception might have given Enoch/Boskops mental/spiritual 
abilities described by Terence McKenna in his May 1993 OMNI magazine interview: 
"... MCKENNA: ... From 75,000 to about 15,000 years ago, 
there was a kind of human paradise on Earth. ... 

Nobody went more than three or four weeks before they were redissolved into pure feeling and 
boundary dissolution. ... DMT drops you into a place where the stress is on a transcending 
language. ... You burst into a space. ... 

The world is not a single, one-dimensional, forward-moving, causal, connected thing, 
but some kind of interdimensional nexus. ... entities are there ... They are teaching something. 

Theirs is a higher dimensional language that condenses as a visible syntax. ... 
they ... offer you something ... so beautiful, so intricately wrought, so something else that cannot 
be said in English, that just gazing on this thing, you realize such an object is impossible. ... 
The object generates other objects, and it's all happening in a scene of wild merriment and 
confusion. ... [compare El Aleph, written in 1945 by Jorge Luis Borges] 

Something in an unseen dimension is acting as an attractor for our forward movement in 
understanding. ... It's a point in the future that affects us in the present. ... 

Our model that everything is pushed by the past into the future, 
by the necessity of causality, is wrong. 

There are actual attractors ahead of us in time -- like the gravitational field of a planet. 
Once you fall under an attractor's influence, your trajectory is diverted. ... 

I think [that the attractor has a kind of intelligence]...".



Around 11,600 years ago, about when the Vela Pulsar supernova was seen in Earth, a very 
sudden (50 years or so) warming event ended the Ice Age and marked the start of the Holocene 
Age of warm climate and glacial retreat, and rising sea levels flooded much productive land 
creating shortages of food and consequently competition for available food, and what Terence 
McKenna called "tooth-and-claw dominance". As Gary Lynch and Richard Granger said in their 
28 December 2009 Discover Magazine article: "... human history has often been a history of 
savagery. ... Perhaps the preternaturally civilized Boskops had no chance against our barbarous 
ancestors ...".

Not only might the "preternaturally civilized" Boskops have been at a physical disadvantage in 
fighting smaller-brain humans, but the social organizations useful in forming successful armies 
to seize resources might tend to create evolutionary pressure in favor of humans with less 
creativity and more blind-faith obedience to authority. Further, as John Hawks said on his weblog 
on 30 March 2008, "... brains are [energetically] expensive ... brains take a long time to mature ... 
brains require high protein and fat consumption ... there has been a reduction in the average brain 
size in South Africa during the last 10,000 years, and there have been parallel reductions in 
Europe and China -- pretty much everywhere we have decent samples of skeletons, it looks like 
brains have been shrinking ...".

All this is consistent with the Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) 
of what happened after about 11,600 years ago, 
into the Bronze and Iron Ages and on through the present Industrial Age: 
"... prior to the beginning of Kali-yuga ... 
all living beings were on a higher average level than they are at present, a
nd advanced beings such as demigods and great sages regularly visited the earth. ... 
Once the Kali-yuga began, 
demigods and higher beings greatly curtailed communications with people on the earth, 
and the general sensory level of human beings also declined. ... 
due to the lack of feedback from higher sources 
and the natural cheating propensity of human beings, 
the traditions ... became more and more garbled ... 
the present stage of civilization was reached, 
in which old traditions are widely viewed as useless mythology, 
and people seek knowledge entirely through the use of their current, limited senses.".

It is also consistent with 1 Enoch (Ethiopic Enoch) Chapters 106, 107, 100:
"... after that (flood) there shall be more unrighteousness ... 
generation after generation shall transgress, 
until a generation of righteousness arises ... 
wise men will seek the truth and ... will understand ... 
and transgression is destroyed ... and all manner of good comes on ... the earth ...".



What were the unrighteous transgressions ? 

Note - the English term "giants" in books of Enoch and in the Torah is a mistranslation 
of the Hebrew word "Nephilim" which, in my opinion, should be translated 
as "those who kill and ruin", or, for a short equivalent singular term, "Army"
(compare USA Marines whose goal is to kill people and break things),
so I will use the term "Army" in Enochian quotations herein. 
Also, the "size" of Nephilim = Army means the numbers/firepower of the Army, 
not the physical size of the individual soldiers, and I will modify quotations accordingly 
as may be necessary or convenient for clear understanding. 

 1 Enoch (Ethiopic Enoch) Chapters 6, 7, 10, 12:
"... two hundred ... angels ... the Watchers ... descended ... and bound themselves by mutual 
curses ... And ... took wives ... and ... taught ... charms and spells ... 
And the women ... bare large Armies ... 
The Armies consumed all the work and toil of men ... when the men could no longer sustain 
them, the Armies turned against them and devoured mankind ... 
And they began to sin against birds, and beasts, and reptiles, and fish ... and one another... 
Then the earth laid accusation against the lawless ones. ... 
Then said ... the Great and Holy One ... "Go to Noah and tell him in my name 
"Hide yourself!" and reveal to him the end that is approaching: 
that ... a flood is about to come on the whole earth ..."  ... 
Then Enoch disappeared and no children of men knew where he was hidden ...".

3 Enoch (Hebrew Book of Enoch) Chapters 4, 6, 10, 15, 17, 19, 21, 33: 
"... Metatron ... said ... I am Enoch ... When the generation of the of the flood sinned 
and twisted and contorted in their deeds, saying unto God: 
"Department from us! We do not want the knowledge of your ways," 
... then the Holy One ... removed me from their midst ... 
he lifted me up to heavens together with the Shekina ... 
and the announcement went forth ... "This is Metatron ... 
Metatron['s] ... flesh was changed into flames ... muscles into flaming fire ... 
bones into coals of juniper wood ... light of ... eye-lids into hot flames ... 
all ... limbs into wings of burning fire ... body into flowing fire ... 
the Holy One ... caused 72 wings to grow on ... Metatron ... and attached to Metatron 365 eyes ... 
the Holy One ... took ... Metatron ... to attend the Throne of Glory and the Wheels ... of the 
Merkaba ... and the service of Shekina ...  
the wheels of Merkaba ... are ... Eight, two in each direction ...
the feet of the ... Four Chayoth ... are resting on the wheels ... 
Each Chaya ... has four faces ...  The size of the faces is 248 faces ... 
Each one has four wings ... the size of the wings is 365 wings ...
seven ... princes ... are assigned over the seven heavens ... 
each one of them is accompanied by 496 thousand groups of ten-thousand ... angels ... 



Metatron ... said ... At the time that the Holy One ... is sitting on the Throne of Judgment ...
The Holy Chayoth carry the Throne of Glory ... 
And underneath the feet of the Chayoth there are seven rivers of fire running and flowing. 
And the distance across is 365 thousand parasangs 
and its depth is 248 thousand times ten-thousand parasangs. ... 
And each river turns around in a bow in the four directions of Araboth ... of Raquia ...
and from there it falls down to Maon ... to Zebul ... to Shechaqim ... to Raquia ... to Shamayim ... 
from Shamayim it flows on the head of the wicked who are in Gehenna ...". 

7 = Imaginary Octonions = Number of E8 Lattices
72 = root vectors of 78-dimensional E6 Lie algebra 

78 = Tarot cards
365 = central number of 9x9x9 Magic Cube and 27x27 Magic Square 

          (compare days/year and degrees/circle and 27-dim Jordan algebra J3(O)) 
8 = 4+4 = dimension of Kaluza-Klein spacetime 

248 = dimension of E8 Lie algebra = dimension of SL(8)xH92 Quantum Algebra 
          (each of which is contained in Clifford Algebra Cl(8))

          (SL(8)xH92 = contraction of E8)
496 = 248 + 248 = E8 + SL(8)xH92 contained in Clifford Algebra Cl(16) = Cl(8)xCl(8)

(4 Chaya x 4 faces) x (4 Chaya x 4 wings) = 16x16 = 256-dim Cl(8) and IFA

E8 has 240 root vectors (Fermionic from D8 half-spinor; Bosonic from D8 adjoint):
Fermionic Anticommutators: 64 = 8x8 particle components; 64 = 8x8 antiparticle components; 
Bosonic Commutators: 64 spacetime (8 position x 8 momentum); 24 + 24 of two D4 

E6 has 72 root vectors (Fermionic from D5 spinor; Bosonic from D5 adjoint): 
Fermionic Anticommutators: 16 = 8x2 particles (complex); 16 = 8x2 antiparticles (8 complex); 
Bosonic Commutators: 16 = 8x2 spacetime (8 complex position); 24 of one D4 

E8 - E6 has 48 = 8x6 particle components; 48 = 8x6 antiparticle components (Fermionic); 
48 = 8x6 spacetime; 24 of another D4 (Bosonic) 
for a total of 24x7 = 168 root vectors. 
168 =  2^3 x 3 x 7 is the order of PSL(2,7) = SL(3,2) which is a simple group of Lie type 
and can be thought of as the group of linear fractional transformations of the vertices of 
a heptagon or the 7 imaginary Octonions or the 7 independent E8 lattices. 

The book The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy 
(MSRI Publications -- Volume 35, Cambridge University Press, Cambridge, 1999) describes the 
roots of the Klein Quartic Equation

x ^3 y + y^3 z + z^3 x = 0
which has the symmetry group PSL(2,7). 

To represent the roots, Felix Klein constructed the Klein Configuration:



Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
Cl(16) = C(8) x Cl(8)

Cl(8) = 2^8 = 256 = 16x16

E8 = 248 = 120 + 128                                                           B5 =  55 with spinor 32
D8 = 120 with spinor 128+128                                             D5 =  45 with spinor 16+16
E7 = 66 + 64 + 3                                                                   F4 = 36 + 16
B7 = 105 with spinor 128                                                     B4 =  36 with spinor 16
D7 =  91 with spinor 64+64                                                  D4 =  28 with spinor 8+8
E6 = 78 = 45 + 32 + 1                                                           B3 =  21 with spinor 8
B6 =  78 with spinor 64                                                         D3 =  15 with spinor 4+4 = A3
D6 =  66 with spinor 32+32                                                   G2 = 14 = A2 + S6

 As Terence McKenna said in his May 1993 OMNI magazine interview: 
"... For 10,000 years ... we've pursued an agenda of beasts and demons ... 
If history goes off endlessly into the future, 
it will be about scarcity, preservation of privilege, forced control of populations, 
the ever-more-sophisticated use of ideology to enchain and delude people. 
We are at the breakpoint.
It's like when a woman comes to term ... 
if the child is not severed from the mother and launched into its own separate existence, 
toxemia will set in and create a huge medical crisis.
The mushrooms said clearly, 
"When a species prepares to depart for the stars, the planet will be shaken to its core."
All evolution has pushed for this moment, and there is no going back. 
What lies ahead is a dimension of such freedom and transcendence, 
that once in place, the idea of returning to the womb will be preposterous.
We will ... expand infinitely into pleasure, caring, attention, and connectedness. ...".



50,000 years ago - Africa Emigration/Trade to Japan and Tibet

36,000 to 12,000 years ago - Boskop/Enoch emerged, 
built Giza Pyramids, went away

12,000 years ago - 
1 Enoch (Ethiopic Enoch) Chapter 21 v. 2-3: 

"... I saw neither a heaven above nor a firmly founded earth, 
but a place chaotic and horrible ... seven stars of heaven 

bound together in it, like great mountaions and burning with fire ...".
Comet Encke (parent of the Taurid meteors) may have been 

about the size of  Comets Hale-Bopp and Sarabat (about 100 km). 
Its initial breakup may may been about 12,000 years ago,

roughly coincident with the Vela Pulsar Supernova and the end of the Ice Age. 
Observers on Earth see the Taurids as appearing to come from a radiant point 

in Taurus near the seven stars bound together in the Pleiades.  
- Noah (normal descendant of Enoch) and the Flood



12,000 years ago - Flood takes Noah to Africa
Nile takes Moses from Abraham to Giza

Moses from Giza to Sinai
Solomon builds Temple
Temple lost to Babylon  

After Babylon:
Return to Temple or  Expand to Radhanite/Khazar

( www.valdostamuseum.com/hamsmith/QintoNow.html ) 

After Hitler: 
Return to Temple or Expand to New York

http://www.valdostamuseum.com/hamsmith/QintoNow.html
http://www.valdostamuseum.com/hamsmith/QintoNow.html


Giambattista Vico (1668-1744) wrote of New Science 
and saw 

the Ages of Gods, Demigods, Spirits as Theocratic, Heroic, Human

Samuel Beckett in “Dante - Bruno - Vico - Joyce” said: 
“... Giordano Bruno’s treatment of identified contraries ... 
There is no difference, says Bruno 
between the smallest possible chord and the smallest possible arc, 
no difference between the infinite circle and the straight line. 
The maxima and minima of particular contraries are one and indifferent. 
Minimal heat equals minimal cold. 
Consequently transmutations are circular. Therefore ... 
the minima ... coincide ... with the maxima in the succession of transmutations. 
... And all things are ultimately identified with God, the universal monad 
...
From these considerations ... Giambattista Vico ... 
evolved a Science and Philosophy of History ...
the passage from Scipio to Caesar is as inevitable 
as the passage from Caesar to Tiberius, 
since the flowers of corruption in Scipio and Caesar 
are the seeds of vitality in Caesar and Tiberius. 
Thus ... human progression ... depends for its movement on individuals, 
and ... at the same time is independent of individuals 
in virtue of what appears to be a preordained cyclicism. ...
It follows that History ... is not the result of Fate or Chance ...
but the result of a ... force he called Divine Providence 
...
His division of the development of human society into three ages: 

Theocratic, 
Heroic, 

Human (civilized) 
with a corresponding classification of language: 

Hieroglyphic (sacred) 
Metaphorical (poetic), 

Philosophical (capable of abstraction and generalisation), 

was by no means new, although it must have appeared so to his contemporaries. 
He derived this convenient classification from the Egyptians, via Herodotus. ...”. 

( see viXra 1404.0057 )

Donald Phillip Verene in “Knowledge of Things Human and Divine: Vico’s New Science ...” said: 

“... Fas [ compare IFA ] is divine law, as opposed to ius or human law ... 
natural law ...[was]... communicated by God to Adam and by Adam to Noah. 

Noah ... passed these down to his descendants ...
from their common creator the nations are the same in their form of origin ... 



law is present in language from the beginning ...
all nations originally think in terms of poetic characters ... 

from this type of unreflective thought, governed by fantasia, 
there develops reflective thought and the human society that is based on it ...

there was a time when 
life was a mute yet communal affair of feelings, sensings, and expressions. 

This mute language is ... the ... basis of all human community and communication ...
Vico speaks of an “eternal point of the perfect state of the nations”. 

This state of perfection would come about when all the sciences, disciplines, and arts 
have been fully directed toward the perfection of man’s nature 

and have reached ... acme ... 
when all the sciences, disciplines, and arts have grasped their own natures 

as developed from the religions and laws of humanity 
and have ... come to serve them ...

The state of perfection of the nations is not the heroic age 
but the recapturing of a ...

heroic moment of the integration of human and divine things in the third age  
...

James Joyce ... made ... Vico ... the central figure of ... Finnegans Wake ...”.  

Bill Cole Cliett in his 2011 book “Riverrun to Livvy” said: 

“... the last piece of the Wake’s puzzle will fall into place 
on the same day 

physicists find the formula that unifies all the forces of nature ...”.

Since the 
Cl(16) - E8 Lagrangian - AQFT model “unifies all the forces of nature” 

( see viXra 1405.0030 )

here is a pattern of pieces of the Wake’s puzzle: 

“Finnegans Wake”  contains ( my comments in red ): 

Book I of 8 Episodes 
8 of E8

Books II and III of 4 + 4 Episodes 
8 + 4 + 4 = 16 of Cl(16) 

Book IV of a Final Episode 0 

0 =  = Ouroboros Recursive Periodicity AQFT



Finnegans Wake
Finnegan = Fin + Again = End + ReWaken

I = 8 = RP1xS7 => M4 x CP2
I.1 
“... riverrrun, past Eve and Adam’s, from swerve of shore to bend of bay, 
brings us by a commodius vicus of recirculation ...
nor had topsawyer’s rocks by the stream Oconee exaggerated themselse 
to Laurens County’s gorgios while they went doublin their mumber all the time ...” 

Genesis River Oconee = Ocho = 8 = Octonions of E8
doublin = Powers of 2 = Clifford Algebra Cl(8) = 2^8 and Cl(16) = Cl(8)xCl(8) 

1132 A. D. ... Blubby wares ... 
The Southern Song court was the first to create a large, permanent standing naval 

institution for China in 1132.

566 A.D. On Baalfire’s night of this year after deluge ... 
"... a great catastrophe struck the Earth in AD 540. ... Not only in Northern Ireland and 
Britain, but right across northern Siberia, North and South America - it is a global event 
of some kind. ...", according to an 8 September 2000 BBC article by Johnathan Amos, that also says 
"... cometary fragments smashed into the atmosphere throwing up dust and gas that 

blocked out the Sun. This, in turn, led to crop failures, famine and even plague among 
the weakened peoples of the world. ... some archaeologists and historians are 

beginning to come round to the opinion that this was the date when the Dark Ages 
began in Northern Europe.  ..."

566 A. D. At this time it fell out that a brazenlockt damsel grieved ... Bloody wars ... 
Muhammad was born around 570 AD. His father died before his birth. 
He lived from birth to age 3 with foster parent, then with his mother. 

His mother died when he was 6. 
From 622 A. D. there were Bloody Wars. 

1132 A. D. ... Blotty words ... 
European Crusaders took Jerusalem in 1099.

Saladin took Jerusalem from European Crusaders in 1187.

http://news.bbc.co.uk/
http://news.bbc.co.uk/


I.3
(what has come over the face of wholebroader E?), 
and (shrine of Mount Mu save us!) ...

E8 lives in the Clifford Algebra Cl(16) = Cl(8)xCl(8) as seen in Meru Prastara

I.6
the choicest and the cheapest from Atlanta to Oconee ... 
what would that fargazer seem to seemself to seem seeming of, dimm it all? 
Answer:  A collideorscape! ...

collideorscape = Fermilab + LHC = Truth Quark + Higgs

I.8
El Negro ... La Plate ... neuphraties ... Neva ... Mersey ...Waal ... chattahoochee ... 
wabbash ...jordan ... niester ... Saint Lawrence ... Laagen ... Niger ... O’Delawarr ... 
Susquehanna ... hudson ... marne ... chinook’s ... Floss ... Alt-muehler ... Hoangho ... 
Shannons ... Orbe ... Oronoko ... limpopo ... Scamander ... Seints ... Kishtna ... Indes ...

Many Rivers represent Many Possible Quantum Worlds

Hadn’t he seven dams to wive him? 
And every dam had her seven crutches. 
And every crutch its seven hues. ...

7 dams = 7-Sphere of Vector of Cl(8) = SpaceTime
7 crutches = 7-Spheres of +half-spinor of Cl(8) = Fermion Particles 
7 hues = 7-Sphere of -half-spinor of Cl(8) = Fermion AntiParticles

7 = 7 = 7 Related by Triality



II = 4 = CP2
II.2
by ribbon development ... 2,280,960 radiolumin lines

2280960  = 11 x 5 x 3^4 x 2^9 =  11 x 5 x 9^2 x 8^3 = 11 x 5 x 81 x 512

A brat ... a pipe clerk ... perfect little cad ...     
B C A D

Sunday King. His sevencoloured’s soot ( IOchone! Ochonal! ) ... Heptagrammaton ...
Ocho = 8 Octonions     Hepta = 7 Imaginary Octonions = 7-Sphere

... construct ann aquilittoral dryankle ... Concoct  an equo-angular trillitter ... 

 ...”
Two Circles = M4 x CP2 of 4 + 4 

Two Triangles ALP + alpha lambda pi = 
= 3 Imaginary Quaternions of M4 + 3 Imaginary Quaternions of CP2

II.3 
Coach With The Six Insides ... 

6 Star of David Root Vector Vertices of SU(3) of CP2 = SU(3) / U(2)
B E N K ... B I N K ... B U N K ... 
B E N K B A N K B O N K ...

3 Generations of Quarks, each Quark with 3 colors ( red, green, blue )
Up/Down = BENK/BENK 

Charm/Strange = BINK/BANK 
Truth/Beauty = BUNK/BONK

II.4
- Three quarks for Muster Mark! ...



III = 4 = M4
III.1
Hark! Tolv two elf kater ten (it can’t be) sax.
Hork! Pedwar pemp foify tray (it must be) twelve. ... 

12 Cuboctahedral Root Vector Vertices of Conformal Spin(2,4) = SU(2,2) Gravity 
mailman ... Letter, carried ... Ex. Ex. Ex. Ex. ... 

Message carried across 4-dimensional SpaceTime = M4
root language ... hundredlettered name ... last word of perfect lan-guage 

Language = Quantum Information = Clifford Algebra
... seven senses ... threestar monothong ...

7 = Imaginary Octonions        3star + 1mono = M4 Space + Time
III. 2
X. X. X. X.

4-dimensional SpaceTime coordinates of M4
the 4.32 ... 

4 x 32 = 128 = E8 / D8

Oasis ... Oisis ... 
Oasis ... Oisis ...
Oasis ... Oisis ...
Pipetto, Pipetta ... 

8 = 6+2 = Vector Space of Cl(2,6) = 8x8 Quaternionic Matrix Algebra

Frida! Freda! Paza! Paisy! Irine! Areinette! Bradomay! Bentamai! Soso-sopky! 
Bebekka! Bababadkessy! Ghugugoothoyou! Dama! Damadomina! Takiya! Tokaya! 
Scioccara! Siuccherillina! Peoc-chia! Peucchia! Ho Mi Hoping! Ha Me Happinice! 
MIrra! My-rha! Solyma! Salemita! Sainta! Sianta! 
O Peace!

O Peace = Octonion Rotations Spin(8) = 28-dimensional
III. 3
Are you roman cawthrick 432?
- Quadrigue my yoke.
Triple my tryst. 
Tandem my sire. 

4 x 3 x 2 = 24 Root Vector Vertices of D4 = Spin(8) 
and dimension of Leech Lattice = E8 + E8 + E8

bold O’Conee weds on Alta Mahar ... 

III.4
Tiers, tiers and tiers. Rounds.

Tiers of E8 Lattices and Leech Lattice
Rounds = Quantum Superpositions



IV = 
IV.0
“.. A way a lone a last a loved a long the”

( image from Wikipedia )  

I.1 
“... riverrrun, past Eve and Adam’s, from swerve of shore to bend of bay, 

brings us by a commodius vicus of recirculation ...



Appendix III:
Geminga and Toba

The SuperNova Precession Period of Peace began 36,525 years ago 
when the Shock Wave of the Geminga SuperNova arrived at Earth. 

“... Geminga ... exploded as a supernova about 300,000 years ago. 
This nearby ... 815 lyr ... explosion may be responsible for the low density 
of the interstellar medium in the immediate vicinity of the Solar System. 
This low-density area is known as the Local Bubble. ...” ( Wikipedia ). 

Geminga Explosion Cosmic Rays of 300,000 years ago could have caused Mutations   
in Earth Life producing the first Modern Human Homo sapiens in Africa, 
leading to Ethiopian fossil remains. According to National Geographic Genographic: 
“... Our species is an African one: Africa is where we first evolved, and where we have 
spent the majority of our time on Earth. The earliest fossils of recognizably modern 
Homo sapiens appear in the fossil record at Omo Kibish in Ethiopia, around 200,000 
years ago. Although earlier fossils may be found over the coming years, this is our best 
understanding of when and approximately where we originated. ...”. 

Walter et al, in Nature 405 (4 May 2000) 65-69, said: 
"... the 'out of Africa' hypothesis contends that modern humans evolved in Africa 
between 200 and 100 kyr ago, migrating to Eurasia at some later time ... the discovery 
of early Middle Stone Age artefacts in an emerged reef terrace on the Red Sea coast of 
Ertitrea, which we date to the last interglacial (about 125 kyr ago) ... this is the earliest 
well-dated evidence for human adaptation to a coastal marine environment ...”. 
This was the last time that the Sea Level was as high as it is now ( image from Wikipedia ): 

http://www.nature.com/
http://www.nature.com/


Mellars, Gori, Carr, Soares, and Richards in pnas.1306043110 said: 
“... initial dispersal of anatomically modern humans from Africa ...[prior to]...
the volcanic “supereruption” of the Mount Toba volcano ... (the largest volcanic
eruption of the past 2 million y) at ∼74,000 y before present (B.P.) .. is in serious conflict 
with both the most recent genetic evidence from both Africa and Asia and the 
archaeological evidence from South Asian sites. ... a combination of genetic analyses 
and recent archaeological evidence from South Asia andAfrica ... support a coastally 
oriented dispersal of modern humans from eastern Africa to southern Asia ∼60–50 
thousand years ago (ka). ...

... This was associated with distinctively African microlithic and “backed-segment” 
technologies analogous to the African “Howiesons Poort” and related technologies, 
together with a range of distinctively “modern” cultural and symbolic features (highly
shaped bone tools, personal ornaments, abstract artistic motifs, microblade technology, 
etc.), similar to those that accompanied the replacement of “archaic” Neanderthal by 
anatomically modern human populations in other regions of western Eurasia at a 
broadly similar date ...”. 

According to Wikipedia articles:  
“... The Toba eruption (the Toba event) occurred at what is now Lake Toba about 67,500 
to 75,500 years ago. It was the last in a series of at least three caldera-forming 
eruptions at this location, with earlier calderas having formed around 700,000 and 
840,000 years ago. This last eruption ...[was]... possibly the largest explosive volcanic 
eruption within the last 25 million years. ... the total amount of material released in the 
eruption was about 2,800 km3 (670 cu mi) - 



about 2,000 km3 (480 cu mi) of ignimbrite that flowed over the ground, and 
approximately 800 km3 (190 cu mi) that fell as ash mostly to the west. 
The pyroclastic flows of the eruption destroyed an area of 20,000 km2 (7,722 sq mi), 
with ash deposits as thick as 600 m (1,969 ft) by the main vent.
The eruption was large enough to have deposited an ash layer approximately 15 cm 
(5.9 in) thick over all of South Asia; at one site in central India, the Toba ash layer today 
is up to 6 m (20 ft) thick[13] and parts of Malaysia were covered with 9 m (30 ft) of ash 
fall. In addition it has been variously calculated that 10,000 million tonnes (1.1×1010 
short tons) of sulfurous acid or 6,000 million tonnes (6.6×109 short tons) of sulfur 
dioxide were ejected into the atmosphere by the event.
The subsequent collapse formed a caldera that, after filling with water, created Lake 
Toba. The island in the center of the lake is formed by a resurgent dome.

... Landsat photo of Sumatra surrounding Lake Toba ...

The exact year of the eruption is unknown, but the pattern of ash deposits suggests that 
it occurred during the northern summer because only the summer monsoon could have 
deposited Toba ashfall in the South China Sea. The eruption lasted perhaps two weeks, 
and the ensuing "volcanic winter" resulted in a decrease in average global temperatures 
by 3.0 to 3.5 °C (5 to 6 °F) for several years. Greenland ice cores record a pulse of 
starkly reduced levels of organic carbon sequestration. Very few plants or animals in 
southeast Asia would have survived, and it is possible that the eruption caused a planet-
wide die-off. ... evidence from pollen analysis has suggested prolonged deforestation in 
South Asia ... The Toba eruption has been linked to a genetic bottleneck in human 
evolution about 50,000 years ago ... between 50,000 and 100,000 years ago, human 
populations sharply decreased to 3,000–10,000 surviving individuals. It is supported by 
genetic evidence suggesting that today's humans are descended from a very small 
population of between 1,000 to 10,000 breeding pairs that existed about 70,000 years 
ago. ... The theory is based on ... coalescence of some genes (including mitochondrial 
DNA, Y-chromosome and some nuclear genes) as well as the relatively low level of 
genetic variation among present-day humans. ... human mitochondrial DNA (which is 
maternally inherited) and Y chromosome DNA (paternally inherited) coalesce at around 
140,000 and 60,000 years ago, respectively. This suggests that 
the female line ancestry of all present-day humans traces back to 
a single female (Mitochondrial Eve) at around 140,000 years ago, 
and the male line to a single male (Y-chromosomal Adam) at 60,000 ... years ago. ...”. 
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Astract

E8 Physics (viXra 1405.0030) at high energies has Octonionic 8-dim Spacetime 
that is fundamentally a superposition of E8 Lattices 
each of which has vertices surrounded by the 240-vertex E8 Root Vector Polytope. 

At lower energies Octonionic symmetry is broken to Quaternionic symmetry 
in accord with E8 = H4 + H4 so that the 240-vertex E8 Polytope is decomposed 
into two copies of the Quaternionic 4-dim 120-vertex 600-cell whose relative 
size is the Golden Ratio. If you give one copy a rational number size, 
then the size of the other will be in a Golden Ratio Algebraic Extension space. 

Let the Rational Number 600-cell be 
the Vertex Polytope for 4-dim M4 Physical Spacetime of M4 x CP2 Kaluza-Klein 
and 
the Algebraic Extension 600-cell be 
the Vertex Polytope for 4-dim CP2 Internal Symmetry Space of M4 x CP2 Kaluza-Klein

Look at the 4-dim Physical Spacetime 600-cell. It has 120 vertices and 600 tetrahedra. 
20 x 24 = 480 of the 600 tetrahedra are in 24 icosahedra within the 600-cell. 
5 x 24 = 120 of the 600 tetrahedra are, 5 in each, 
connected to each of the 24 icosahedra to form 24 octahedra. 
The 24 octahedra form a 4-dim 24-cell, 
the Vertex Polytope of the 4-dim Feynman Checkerboard. 
24 of the 120 vertices correspond to vertices of the 24-cell and 
96 of the 120 vertices correspond to Golden Ratio points, arranged in one of the two 
possible consistent ways, on the 96 edges of the 24-cell dual to the original 24-cell. 

Even though 3-dim simplex tetrahedra cannot tile flat 3-dim space, 
they can combine to form curved 3-dim subspaces in 4-dim space, so that 
3-dim simplex tetrahedra can be used as building blocks to construct E8 Physics 
by taking 1200 of them to make two 600-cells, each in its own 4-dim space, 
and then combining the two 600-cells and their two 4-dim spaces 
to make 8-dim E8 Root Vector Polytopes, and then to make E8 Lattices 
whose E8 Lie Algebra lives in Cl(16) Clifford Algebras whose completion of union of all 
tensor products form a generalized hyperfinite II1 von Neumann factor AQFT 
(Algebraic Quantum Field Theory) based on the realistic E8 Physics Lagrangian 
and corresponding to a realistic 4-dim Feynman Checkerboard. 
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8-dim E8 and 4-dim 600-cell

E8 Physics (viXra 1405.0030) at high energies has Octonionic 8-dim Spacetime 
that is fundamentally a superposition of E8 Lattices 
each of which has vertices surrounded by the 240-vertex E8 Root Vector Polytope. 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 
At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:
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Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not 
an independent Octonion Integral Domain.

At lower energies Octonionic symmetry is broken to Quaternionic symmetry 
in accord with E8 = H4 + H4 so that the 240-vertex E8 Polytope is decomposed 
into two copies of the Quaternionic 4-dim 120-vertex 600-cell whose relative 
size is the Golden Ratio. If you give one copy a rational number size, 
then the size of the other will be in a Golden Ratio Algebraic Extension space. 

Let the Rational Number 600-cell be 
the Vertex Polytope for 4-dim M4 Physical Spacetime of M4 x CP2 Kaluza-Klein 
and the Algebraic Extension 600-cell be 
the Vertex Polytope for 4-dim CP2 Internal Symmetry Space of M4 x CP2 Kaluza-Klein

Look at the 4-dim Physical Spacetime 600-cell. It has 120 vertices and 600 tetrahedra. 
20 x 24 = 480 of the 600 tetrahedra are in 24 icosahedra within the 600-cell. 
5 x 24 = 120 of the 600 tetrahedra are, 5 in each, 
connected to each of the 24 icosahedra to form 24 octahedra. 
The 24 octahedra form a 4-dim 24-cell (center image from Frans Marcelis web site)



the Vertex Polytope of the 4-dim Feynman Checkerboard. 
24 of the 120 vertices correspond to vertices of the 24-cell and 
96 of the 120 vertices correspond to Golden Ratio points, arranged in one of the two 
possible consistent ways, on the 96 edges of the 24-cell dual to the original 24-cell. 

Each of the 24 Octahedra that fill up the volume of the 24-cell contains an Icosahedron 

  (image from wolfram mathworld) 

plus some extra volume in each Octahedron.

The extra volume for all 24 Octahedra is made up of 
24 vertex Tetrahedra (6 Octahedra meet at a 24-cell vertex, 6 x 24/6 = 24)   
+ 
96 edge Tetrahedra (3 Octahedra meet at a 24-cell edge, 12 x 24/3 = 96) 

so 



the 24-cell becomes a Snub 24-cell = 24 Icosahedral and 120 Tetrahedral cells

 ( image from eusebia.dyndns.org )

Each of the 24 Icosahedra contains 20 Tetrahedra for a total of 480 Tetrahedra
which when added to the 24+96 = 120 Tetrahedra outside the Icosahedra
give you the 480+120 = 600 Tetrahedra of the 600-cell. 

According to Wikipedia: “... 

... This image shows a vertex-first perspective projection of the 600-cell into 3D. The 
600-cell is scaled to a vertex-center radius of 1, and the 4D viewpoint is placed 5 units 
away. Then the following enhancements are applied: The 20 tetrahedra meeting at the 
vertex closest to the 4D viewpoint are rendered in solid color. Their icosahedral 
arrangement is clearly shown. The tetrahedra immediately adjoining these 20 cells are 
rendered in transparent yellow. The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint (those lying on the "far side" of the 600-cell) 
have been culled, to reduce visual clutter in the final image. ...”.

http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf


Sections of 600-cell

Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), say: “... 

... 



... 

... Another ... description ... fixing a polytope cell center at the north pole ... 

... ”. At the north pole and its antipodal south pole are 
Maximal Contact Groupings ( 57G ) with 4+4+6+12 = 26 vertices. 



The Wikipedia entry on the 600-cell says: 
“... the 600-cell ... is the convex regular polytope ... ]{3,3,5}. Its boundary is composed 
of 600 tetrahedral cells with 20 meeting at each vertex ... they form 1200 triangular 
faces, 720 edges, and 120 vertices. The edges form 72 flat regular decagons. Each 
vertex of the 600-cell is a vertex of six such decagons. ... Its vertex figure is an 
icosahedron ... It has a dihedral angle of 164.48 degrees. ... Each cell touches, 
in some manner, 56 other cells. 
[ 4+1 = 5 ] One cell contacts each of the four faces; 

[  
2x6 +5 = 17 ] two cells contact each of the six edges, but not a face; 

[  

10x4 +17 = 57 ] and ten cells contact each of the four vertices, but not a face or edge.

[  ] ...

This image shows the 600-cell in cell-first perspective projection into 3D. ... 

... The nearest cell to the 4d viewpoint is rendered in solid color, lying at the center of 
the projection image. The cells surrounding it (sharing at least 1 vertex) are rendered 
in transparent yellow. [ They are a 57G Maximal Contact Grouping ] 
The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint have been culled for clarity. ...”. 



240 vertices of Two 600-cells and E8 

Sadoc and Mosseri in that book also say: 
“... {3,3,5} vertices ... as a set of 120 unit quaternions, form the binary icosahedral 
group ... the 120 polytope vertices can be grouped into four symmetry related sets of 
30 sites, whose local order is linear arrangement of tetrahedra resembling Coxeter’s 

‘simplicial helix’ ...  ... In R3, the simplicial helix has 
pseudo-periods ... every 30 tetrahedra, the structure almost repeats itself ... In the 
polytope ... {3,3,5} ...the set of 30 tetrahedra perfectly closes on itself on a great circle 
...
It is possible to describe the {3,3,5} polytope using the ... spherical torus which is a 
two-dimensional surface embedded in the spherical space S3 ...[that]... can be built 
from a square sheet, whose opposite sides are joined together. ... 
Any line parallel to a diagonal of the square corresponds to a great circle of the 3-
sphere ... For the spherical torus ... the two ‘axes’ of the torus ... are great circles ... 
the {3,3,5} polytope has two sets of 10 vertices ... on the two opposite axes of the 
torus foliation. The remaining 100 vertices belong to  two sets of 50 vertices, 
forming triangular tilings on two tori ... placed symmetrically ... to the spherical torus. 

We can represent one such torus by a cylinder ...  ...
if we decompose further the sets of 50 vertices on each torus into five sets of 10 
vertices, we ... get ... 12 sets of 10 vertices belonging to 12 great circles, 
which is .. the discretized Hopf fibration ... The Hopf mapping of this discrete set onto 
S2 gives 12 points which form a regular icosahedron on the base 
...
The E8 lattice is ... the densest sphere packing in eight dimensions ... 
[ its ] first ... shell is a 240-vertex ... Gosset polytope ... 
split its 240 vertices into ten ... subsets ... each ... belonging ... to a sphere S3 ... 
This is ... a discrete version of the Hopf fibration of S7 with S3 fibres and a S4 base 
... 
On each fibre, the 24 points form a [ 24-cell ] polytope {3,4,3} ... 
each fibre ... generates a four-dimensional sublattice {3,3,4,3} of the E8 lattice. 
There are ten ... sublattices through the origin, associated with the ten points on the 
base S4 ... a ‘cross’ polytope on S4 ...  images of the fibres under the Hopf map. 
Let P be ... (1/sqrt(5))(1,1,1,1,1) ... It ... defines a four-dimensional space E. 
The mapping of the Gossett polytope onto E produces two sets of five (3,4,3) ... 
form[ing] ... two concentric {3,3,5} on E ... which differ by a factor [of the Golden Ratio] 
...”. 



E8 Physics and 8D Feynman Checkerboard

E8 Physics is described in http://vixra.org/pdf/1405.0030vG.pdf 
in which the 240 vertices of the Gosset polytope are given physical interpretations 
that produce a Local Classical Lagrangian for Gravity and the Standard Model. 
Embedding E8 in the Real Clifford Algebra Cl(16) = Cl(8)xCl(8) and taking 
the completion of the union of all tensor products of Cl(16) gives a realistic 
Algebraic Quantum Field Theory (AQFT). 

An equivalent Quantum Field Theory can be constructed using 
Tetrahedra, 600-cells, and the E8 Gossett polytope 
along with a generalized Feynman Checkerboard in 4 SpaceTime dimensions. 

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), 
in chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 

Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:
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Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not 
an independent Octonion Integral Domain.

If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 

D8 Lattice is transformed to D4g + D4sm 

( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )

so 

E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm

D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm

To begin, consider 
the two 600-cells underlying the Gosset polytope at each vertex of an E8 Lattice. 



Split 8-dim Kaluza-Klein E8 SpaceTime into its two 4-dimensional components: 
M4 Physical SpaceTime and CP2 = SU(3 / SU(2)xU(1) Internal Symmetry Space 
Let one 600-cell represent Gravity and physics of Physical SpaceTime. 
Let the other 600-cell represent the Standard Model and its Internal Symmetry Space. 

The 120 vertices of the D4g 600-cell and the 120 vertices of the D4sm 600-cell 
combined form the 240 vertices of the E8 Root Vectors of E8 Physics: 

E8 lives inside the Real Clifford Algebra Cl(16) as E8 = D8 + Cl(16) half-spinors
so 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



4D Feynman Checkerboard Quantum Theory

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), 
in chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:
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Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not 
an independent Octonion Integral Domain.
If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 
D8 Lattice is transformed to D4g + D4sm 
( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )
so 
E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm
D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm

Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) (Chapter 4, eq. 49) 
give equations for the number of vertices N(m) in the m-th layer 
of the D+4 HyperDiamond lattice where d is a divisor ( including 1 and m ) of m:
for m odd: N(m) = 8 SUM(d|m) d      for m even: N(m) = 24 SUM(d|m, d odd) d
Here are the numbers of vertices in some of the layers of the D4+ lattice. 
The even-numbered layers correspond to the even D4 sublattice:
m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8



First Stage of 4D Feynman Checkerboard:

D+4g vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k} 
where 4-dim 1,i,j,k are descendants of 8-dim 1,i,j,k

to be used as 4D Feynman Checkerboard Primary Links representing the 
4-dim M4 Physical SpaceTime of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4g vertices have 24-cell 24 next-nearest neighbors representing the 
12 Conformal Gravitons (Root Vectors of U(2,2) and 
12 Ghosts of Standard Model Gauge Bosons 
that live on the nearest-neighbor links and represent 24 of 600-cell vertices. 

D+4g vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 M4 Physical SpaceTime components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

From each vertex of the 4D Feynman Checkerboard the First Stage 
uses a Triad of Quantum Choice Vectors. 



Second Stage of 4D Feynman Checkerboard: 

D+4sm vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k}
where 4-dim 1,i,j,k are descendants of 8-dim E,I,J,K 

to be used as 4D Feynman Checkerboard Secondary Links representing the 
4-dim CP2 Internal Symmetry Space of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4sm vertices have 24-cell 24 next-nearest neighbors representing the 
12 Standard Model Gauge Bosons and 
12 Ghosts of Conformal Gravitons (Root Vectors of U(2,2)
that live on the nearest-neighbor links and represent 24 of 600-cell vertices.

D+4sm vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 CP2 Internal Symmetry Space components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

 From each vertex of the 4D Feynman Checkerboard the Second Stage 
uses a second Triad of Quantum Choice Vectors.

A significant consequence of using two Triads of Quantum Choice Vectors 
is the emergence of Second and Third Generation Fermions. 

In my earlier paper (arXiv quant-ph/9503015 ) I used a simpler version of 4D 
Feynman Checkerboard which is useful for showing consistency with the Dirac 
equation using the following approach: The Feynman Checkerboard in 1+3 
SpaceTime dimensions reproduces the Dirac equation, using work of Urs Schreiber 
and George Raetz. ( See my paper at CERN-CDS-EXT-2004-030 ) A very nice feature 
of the George Raetz web site is its illustrations, which include an image of a vertex of 
a 1+1 dimensional Feynman Checkerboard

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf


and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past



Urs Schreiber wrote on the subject: 

Re: Physically understanding the Dirac equation and 4D 

in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) 
and again on 2002-04-10 19:03:09 PST as found on the web page 
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html 

and the following are excerpts from those posts:

"... I know ... the ... lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... 
and 
I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, 
and that I did not find any proof that it does. 

Actually, I seem to have convinced myself that it does not, 
but 
I may of course be quite wrong. 

I therefore take this opportunity to state my understanding of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction: The 
starting point is the observation that the left |-> and right |+> going states of the 1+1 
dim checkerboard model can be labeled by complex numbers

|-> ---> (1 + i)
|+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps 
components:

(-i) (1 + i)/2 = (1 - i)/2
(-i) (1 - i)/2 = (1 + i)/2 .  



Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = 
= sum over all possible paths of product over all steps of one path of -i eps m 
(if change of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. 
To generalize this to higher dimensions, more square roots of -1 are added, 
which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, 
are now generalized to four states identified with the following quaternions 
(which can be identified with vectors in M^4 indicating the direction in which a given 
path is heading at one instant of time):
(1 + i + j + k) (1 + i - j - k) (1 - i + j - k) (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra 
(meaning that applying i,j, or k from the left on any linear combination of these four 
states gives another linear combination of these four states). 
Hence, 
now i,j,k are considered as "generators" of kinks in three spatial dimensions 
and the above summing prescription naturally generalizes to
phi = sum over all possible paths of product over all steps of one path of 
-i eps m (if change of direction after this step generated by i)
-j eps m (if change of direction after this step generated by j)
-k eps m (if change of direction after this step generated by k)
1 (otherwise)
The physical amplitude is taken to be
A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. 

But if it is to describe real fermions propagating in physical spacetime, this generalized 
path-sum has to reproduce the propagator obtained from the Dirac equation in 1+3 
dimensions, which we know to correctly describe these fermions. Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk", found at 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , 
which is mostly new to me. ... 



I am posting this in order to make a suggestion for a more radical modification 
... 
[The]... equation ... DQ = (iE)Q ... is not covariant. 
That is because of that quaternion E sitting on the left of the spinor Q 
in the rhs of [the] equation ... . 
The Dirac operator D is covariant, 
but the unit quaternion E on the rhs refers to a specific frame. 
Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.
This problem disappears 
when the unit quaternion E is brought to the *right* of the spinor Q.
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
(See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ).
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, 
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out 
in which particular representation we are actually working here.
In an attempt to address these issues, I now redo the steps presented on 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
with some suitable modifications to arrive at the correct Dirac-Lanczos equation 
(this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space 
generated by a unit cell spanned by the four (Clifford) vectors

r = (y0 + y1 + y2 + y3)/2 g = (y0 + y1 - y2 - y3)/2 b = 
= (y0 - y1 + y2 - y3)/2 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)

This is Tony Smith's "hyper diamond".

(Note that I use Clifford vectors instead of quaternions.)
Now consider a "Clifford algebra-weighted" random walk along the edges of this 
lattice,
which is described by four Clifford valued "amplitudes": Kr, Kg, Kb, Ky and
such that
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
@b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 
y2) @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .



(This is geometrically motivated. The generators on the rhs are those that rotate the 
unit vectors corresponding to the amplitudes into each other. "k" is some constant.) 

Note that I multiply the amplitudes from the *right* by the generators of rotation, 
instead of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q
Q = Q' (1+y0)(1+iE)/4
E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) with
Kr = r Q Kg = g Q Kb = b Q Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, 
as I understand it, the central idea.
But note that I have here modified it on the technical side:

Q is explicitly an algebraic Clifford spinor in a definite minial left ideal,

E squares to -1, not to +1,

and the Ki are obtained from Q by premultiplying with the Clifford basis vectors defined 
above.

Substituting this ansatz into the above coupled system of differential equations one 
can form one covariant expression by summing up all four equations:

(r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E
The left hand side is immediate.
To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation,
the algebraic version of the equation describing the free relativistic electron.

The left hand side is the flat Dirac operator r @r + g @g + b @b + y @y = ym @m
and
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term i mc / hbar Q.
As usual, there are a multitude of ways to rewrite this.
If one wants to emphasize biquaternions then
premultiplying everything with y0 and
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above)
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site:



The factor E on the right hand side of the equation is no longer a nuisance 
but a necessity.

Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified,
the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions.
In fact, one may easily check that for 1+1 dimensions the above scheme reproduces 
the Feynman model.

While I enjoy this, there is still some scepticism in order
as long as a central questions remains to be clarified:

How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure,
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice
also solves the Dirac equation.

But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".

My proposal to answer the question raised by Urs Schreiber
Does every solution of the Dirac equation 

also describe a HyperDiamond Feynman Checkerboard random walk?
uses symmetry.

The hyperdiamond random walk transformations 
include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing,
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".

Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce 

the correct Dirac equation. 



Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/022086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1).
Special kinds of Clifford-analytic automorphic forms associated to the different choices 
of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's kernels 
and formulas together with Hardy spaces and Plemelj projection operators for Lp 
spaces of hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic 
functions.
Such functions are covariant under ... conformal or .... Mobius transformations acting 
over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:
"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2).
Take U to be the 4-dimensional non-unitary representation in which the generators of 
G are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise 
13.6.4.1.
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1,
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by 
P. A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press 
(1995), at pages 823-836, said:
"... by passing to a four-dimensional conformal space ...
a ... greater symmetry of ... equations of physics ... is shown up, and their invariance 
under a wider group is demonstrated. ...
The spin wave equation ... seems to be the only
simple conformally invariant wave equation involving the spin matrices. ... This 
equation is equivalent to the usual wave equation for the electron, except ...[that it is 
multiplied by]... the factor (1 + alpha_5) ,
which introduces a degeneracy. ...".



 
Here are some comments on Lorentz Invariance based on D4 Lattice properties: 

The D4 lattice nearest neighbor vertex figure, the 24-cell, 
is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.
Fermions move from vertex to vertex along links.
Gauge bosons are on links between two vertices, and so can also be considered as 
moving from vertex to vertex along links.
The only way a translation or rotation can be physically defined is by a series of 
movements of a particle along links.
A TRANSLATION is defined as a series of movements of a particle along links, 
each of which is 
the CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.
An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, 
is defined with respect to a given origin as a series of movements of a particle 
along links among vertices ALL of which 
are in the SET OF LAYERS LYING WITHIN D of norm (distance^2) R from the origin, 
that is, 
the SET OF LAYERS LYING BETWEEN norm R-D and norm R+D from the origin.
Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the 
reference that I have most used for studying lattices in detail.
(Conway and Sloane define the norm of a vector x to be its squared length xx.)
In the D4 lattice of integral quaternions,
layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.
Also (this only holds for real, complex, quaternionic, or octonionic lattices), 
K(m) = N(m)/24 is multiplicative, 
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).
The multiplicative property implies that:
K(2^a) = K(2) = 1 (for a greater than 0) and
K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).
So, 
for the D4 lattice,
there is always an arbitrarily large layer (norm xx = 2^a, for some large a) 
with exactly 24 vertices, and
there is always an arbitrarily large layer(norm xx = P, for some large prime P) 
with 24(P+1) vertices (note that Mersenne primes are adjacent to powers of 2), 
and
given a prime number P whose layer is within D of the origin, 
which layer has N vertices, 
there is a layer kP with at least N vertices within D of any other given layer in D4.
Some examples I have used are chosen so that 
the 2^a layer adjoins the prime 2^a +/- 1 layer.



The notation in the following table is based on the minimal norm of the D4 Lattice 
being 1, in which case the D4 lattice is the lattice of integral quaternions. 
This is the second definition (equation 90) of the D4 Lattice in 
Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd ed., by Conway and Sloane (Springer 1999) 
who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1



What about 3D ? 

Single Tetrahedron:

Tetrahedra can be used as Josephson Junctions.

A very useful reference is the 2003 dissertation of Christopher Bell at St. John’s 
College Cambridge entitled “Nanoscale Josephson devices”, on the web at http://
www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf

Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 say: “... 
Superconducting tetrahedral quantum bits ...



... The novel tetrahedral qubit design we propose below operates in the phase- 
dominated regime and exhibits two remarkable physical properties:

first, its non-Abelian symmetry group (the tetrahedral group Td) leads to the natural 
appearance of degenerate states and appropriate tuning of parameters provides us 
with a doubly degenerate groundstate. Our tetrahedral qubit then emulates a spin-1/2 
system in a vanishing magnetic field, the ideal starting point for the construction of a 
qubit.
Manipulation of the tetrahedral qubit through external bias signals translates into 
application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit corresponds to 
rotated operations in spin space.
Furthermore, geometric quantum computation via Berry phases ... might be 
implemented through adiabatic change of external variables.
Going one step further, one may hope to make use of this type of systems in the future 
physical realization of non-Abelian anyons, thereby aiming at a new generation of 
topological devices ... which keep their protection even during operation ...

The second property we wish to exploit is geometric frustration:
In our tetrahedral qubit ... it appears in an extreme way by rendering the classical 
minimal states continuously degenerate along a line in parameter space. Semi- 
classical states then appear only through a fluctuation-induced potential, reminiscent 
of the Casimir effect ... and the concept of inducing
‘order from disorder’ ...
The quantum-tunneling between these semi-classical states defines the operational 
energy scale of the qubit, which turns out to be unusually large due to the weakness of 
the fluctuation-induced potential. Hence the geometric frustration present in our 
tetrahedral qubit provides a natural boost for the quantum fluctuations without the 
stringent requirements on the smallness of the junction capacitances, thus avoiding 
the disadvantages of both the charge- and the phase- device:
The larger junctions reduce the demands on the fabrication process and the 
susceptibility to charge noise and mesoscopic effects, while the large operational 
energy scale due to the soft fluctuation-induced potential reduces the effects of flux 
noise. Both types of electromagnetic noise, charge- and flux noise, appear only in 
second order ...

in order to benefit from a protected degenerate ground state doublet, the qubit design 
requires a certain minimal complexity; it seems to us that the tetrahedron exhibits the 
minimal symmetry requirements necessary for this type of protection and thus the 
minimal complexity necessary for its implementation. ...”.



Multiple Tetrahedra - try to build in flat 3D just a 57G part of the 600-cell: 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan in their book “New Geometries for 
New Materials” (Cambridge 2006) said:
“... start ... from a single tetrahedron

[   ]

Place four spheres in contact.

Then place a sphere over each face of the tetrahedral cluster. 
The centres and bonds then form a stella quadrangula

built from five regular tetrahedra ...[ a total of 1+4 = 5 tetrahedra ]...

Six more spheres [ vertices ] placed over the edges of the original tetrahedron form an 
octagonal shell. In terms of the network of centres and bonds we now have added 12 
[ = 2x6 ] more tetrahedra ...

There are now five tetrahedra around each edge of the original tetrahedron. ...

...[ we now have 1+4+12 = 17 tetrahedra ]...

[ The 12 newly added tetrahedra ]... are not quite regular ...



[ i.e., nonzero Fuller unzipping angles appear as described by Thomas Banchoff
in his book “Beyond the Third Dimension” (Scientific American Library 1990)
where he said:
“... in three-space .... we can fit five tetrahedra around an edge ...

[ image from Conway and Torquato PNAS 103 (2006) 10612-10617

 ] 

... with a ... small amount of room to spare,
which allows folding into 4-space ...[ where the fit can be made exact ]...”. 

Add 4 half-Icosahedra (10 Tetrahedra each) to form a 40-Tetrahedron Outer
Shell around the 17 Tetrahedra and so form a 57G

Like the 12 of 17, the Outer 40 do not exactly fit together in flat 3-dim space.

If you could force all 57 Tetrahedra to fit together exactly, you would be curving 
3-dim space by a Dark Energy Conformal Transformation.



What happens if you require the 3-dim space to remain flat ?

If you construct with (exactly regular) tetrahedra in 3-dim space that remains flat that is 
like making a tetrahedral dense packing of flat 3-dim space.
The densest such packing now known is described by Chen, Engel, and Glotzer in 
arXiv 1001.0586 :
“... We present the densest known packing of regular tetrahedra with density Phi = 
4000 / 4671 = 0.856347 ...

... The dimer structures are remarkable in the relative simplicity of the 4-tetrahedron 
unit cell as compared to the 82-tetrahedron unit cell of the quasicrystal approximant,
whose density is only slightly less than that of the densest dimer packing.
The dodecagonal quasicrystal is the only ordered phase observed to form from 
random initial configurations of large collections of tetrahedra at moderate densities.
It is thus interesting to note that for some certain values of N, when the small systems 
do not form the dimer lattice packing, they instead prefer clusters (motifs) present in 
the quasicrystal and its approximant, predominantly pentagonal dipyramids. This 
suggests that the two types of packings - the dimer crystal and the quasicrystal/
approximant - may compete, raising interesting questions about
the relative stability of the two very different structures at finite pressure. ...”.



If you regard a Tetrahedron as a pair of Binary Dipoles

then the Chen - Engel - Glotzer high ( 0.85+) density configurations have the same 8-
periodicity property as the Real Clifford Algebras:

The Binary Pair of one Tetrahedron corresponds to the Cl(2) Real Clifford Algebra, 
isomorphic to the Quaternions, with graded strucure 1+2+1. 
The 4 Binary Pairs of 4 Tetrahedra (2 Dimers) correspond to Cl(2x4) = Cl(8).

The Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters would correspond to

the same generalized Hyperfinite II1 von Neumann factor of Cl(16)-E8 Physics 
that gives a natural Algebraic Quantum Field Theory structure.

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm


Geometrically:

  represents Cl(8) Clifford Algebra Vectors and Half-Spinors

 represents Cl(16) Vectors 

 represents Cl(16) half-spinors 

E8 = Cl(16) half-spinors + Cl(16) BiVectors 

where the axes (central cross) corresponds to Cl(16) = Cl(8) x Cl(8) tensor product:  
Cl(8) Vectors x Cl(8) Vectors (blue dots)  

Cl(8) BiVectors x Cl(8) Scalar (yellow dots) 
Cl(8) Scalar x Cl(8) Bivectors (orange dots) 

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


so  
Extension of Local Lagrangian E8 Root Vector Physics over large Spacetime regions 
can be described in terms of Flat 2D and 3D projections of E8 Root Vectors 
by tiling 3D Space using Regular Cubic Tiling 

can be extended to fully and exactly tile 3D space 
with 
the two axes representing the two parts of (4+4)D M4xCP2 Kaluza-Klein Spacetime
and the third axis representing the momentum components of 8D Spacetime
and 
Gauge Bosons of Gravity and the Standard Model living on the two K-K position axes 
and 
Fermion Particles and AntiParticles living in 2^3 = 8 off-axis octants at each vertex. 

The physical interpretations of the 240 E8 Root Vectors are clear: 
green / cyan and red / magenta for fermion particles and antiparticles ( E8 / D8 ) 

blue for M4 x CP2 Kaluza-Klein SpaceTime ( D8 / D4xD4 ) 
yellow for Gravity + Dark Energy  ( one of the D4 ) 
orange for Standard Model SU(3) ( the other D4 ) 

http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/quant-ph/9503015


In this Cube-type 3D projection the 240 Root Vectors of E8 

can be seen as 

120 vertices of the 600-cell containing the D4 of Conformal Gravity and M4 
and 
120 vertices of the 600-cell containing the D4 of the Standard Model and CP2 

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


or, since D8 = Cl(16) bivectors, 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )

where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



What about the QuasiCrystal / approximant in flat 3-dim space ?

Icosahedral 3D Projection 

does NOT produce a Regular Tiling 
but 
gives an Icosahedron (purple) that can produce 3D Quasi-Crystals 
in which 
the root vector correspondence to E8 Physics 
is not as easy to see as with the Cube-type 3D projection. 

Also, if you make an Icosahedral Quasi-Crystal, 
some of the Quasi-Crystal vertices will not be at the center of a full Icosahedron 
so some E8 Physics information will be lost from the Quasi-Crystal. 



Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in arXiv 
1012.5138 say: “... a fluid of hard tetrahedra undergoes a first-order phase transition to 
a dodecagonal quasicrystal,
which can be compressed to a packing fraction of φ = 0.8324. By compressing a 
crystalline approximant of the quasicrystal, the highest packing fraction we obtain is φ 
= 0.8503.
...

To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with
4096 tetrahedra. ... The large system undergoes a first order transition on 
compression of the fluid phase and forms a quasicrystal. ...

... the quasicrystal consists of a periodic stack of corrugated layers ... Recurring motifs 
are rings of twelve tetrahedra that are stacked periodically to form “logs”...

... Perfect quasicrystals are aperiodic while extending to infinity; they therefore cannot 
be realized in experiments or simulations, which are, by necessity, finite. ... 
Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings.



The dodecagonal approximant with the smallest unit cell (space group ) has 82 
tetrahedra ...

... At each vertex we see the logs of twelve-member rings (shown in red) capped by 
single PDs (green). The logs pack well into squares and triangles with additional, 
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

  ...”.
The QuasiCrystal approximant is not as dense as the 4N Tetra Cluster packing,
so I do not regard it as being as useful for fundamental physics as the 4N Tetra 
packing.

The true QuasiCrystal is less dense than the QuasiCrystal approximant, so I 
regard it as being less useful for fundamental physics. However,
as Sadoc and Mosseri say in their book “Geometrical Frustration” (Cambridge 2005) 
“... quasiperiodic structures [can be] derived from the eight-dimensional lattice E8. ...
... using the cut and project method, it is possible to generate
a four-dimensional quasicrystal having the symmetry of the [600-cell] polytope 
{3,3,5} ... a shell-by-shell analysis ...

... recalls in some respects ... the Fibonacci chain ...



 



The relationship between QuasiCrystals and QuasiCrystal approximants is 
discussed by An Pang Tsai in an IOP review “Icosahedral clusters, icosahedral order 
and stability of quasicrystals - a view of metallurgy”:
“... we overview the stability of quasicrystals ... in relation to phason disorder ...
the phonon variable leads to long wavelength and low energy distortion of crystals, the 
phason variable in quasicrystals leads to a ... type of distortion ...
Let a two-dimensional lattice points sit at the corners of squares in a grid.
... a strip with a slope of an irrational number ... golden mean ... is ... a Fibonacci 
sequence and is exactly a one-dimensional quasicrystal ...
... [if] the slope of the strip is ... a rational number ...[it]... is a periodic sequence ... 
[and]... is called an approximant ...
in the approximant where the sequence changes by a flip ... This flip is called phason 
flip ... a flipping of tiles in two-dimensions or three-dimensions ...

... ‘phason strain’ ... is the characteristic disorder for quasicrystals 
but does not exist in crystals ... 
a fully annealed stable iQc [icosahedral quasicrystal]... 
is almost free of phason disorder ...”.
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E8 Root Vectors - Physical Interpretation
Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1508.0065

Garrett LIsi has proposed ( arXiv 1506.08073 ) that the 240 Root Vectors of E8 have a  
Physical Interpretation, sayng “... Spacetime is ... part of the Lie group ... When all fields 
and particles of General Relativity and the Standard Model, including three generations 
of fermions, are described ... as excitations of the ... Lie group E8(-24), having 248 
dimensions ... 



... there is one new, colored gauge boson and its antiparticle ...”. 
Garrett Lisi represents the 240 Root Vectors of E8 as projected from 8-dim to 2-dim 
in the form of 8 concentric circles of 30 Root Vectors each, and attempts to interpret the 
240 Root Vectors as directly representing all 3 generations of Fermions. 

I prefer a different interpretation of the 240 Root Vectors, based on 8-dim Octonionic 
spacetime being seen as 4+4 -dim Quaternionic M4 x CP2 Kaluza-Klein Spacetime: 

120 of the 240 (yellow dots) represent aspects of First-Generation Fermions, Gauge 
Bosons and Ghosts, and Position and Momentum related to M4 Physical Spacetime. 
120 of the 240 (orange dots) represent aspects of First-Generation Fermions, Gauge 
Bosons and Ghosts, and Position and Momentum related to CP2 = SU(3) / SU(2)xU(1)
Internal Symmetry Space.  ( for details see viXra 1405.0030 ) 



The 120 Root Vectors (yellow dots) related to M4 Physical Spacetime form 4 circles of 
30 Root Vectors each, corresponding 120 vertices of a Quaternionic 600-cell. 

The 120 Root Vectors (orange dots) related to CP2 Internal Symmetry Space form the 
remaining 4 circles of 30 Root Vectors each, corresponding 120 vertices of a second 
Quaternionic 600-cell whose radii are larger than those of the 4 M4 circles by the 
Golden Ratio ( 1 + sqrt(5) ) / 2. 

Garrett LIsi ( around 2007 ) produced a video from mathematica code that shows a 
transformation from the 2-dim projection 8 Circles of 30 Root Vectors 
to another 2-dim projection with Square Geometry related to Cube Geometry. 
Here is a sequence of images from that video: 



Here is a Square/Cube Geometry version of the 4 + 4 circles of 120 + 120 Root Vectors: 

At this stage, it looks more confusing and complicated than the 4+4 Circle Geometry, 

but 

if you separate 
the Horizontal Axis and Vertical Axis Root Vectors ( 56 + 56 = 112 of them )

from 
the 4 Off-Axis Quadrant Root Vectors ( 4 x 32 = 128 of them ) 



you see that the 112 Horizontal Axis and Vertical Axis Root Vectors represent 
the Root Vectors of a 120-dim D8 subalgebra of the 248-dim E8 Lie algebra 
and 
the 128 Off-Axis Quadrant Root Vectors represent the Symmetric Space 

E8 / D8 = (OxO)P2 representing 
64 = 8 Octonionic Components of 8 First-Generation Fermion Particles 

and 
64 = 8 Octonionic Components of 8 First-Generation Fermion Anti-Particles

D8  contains a 28+28 = 56-dim D4xD4 subalgebra and the Symmetric Space  
D8 / D4 x D4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

 ( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
( 8-dim Octonionic spacetime => Quaternionic 4+4 Kaluza-Klein M4 x CP2 spacetime
which symmetry breaking produces second and third generation fermions and Higgs )



The 64 (blue dots) represent 8 Position x 8 Momentum of Octonionic Spacetime  

The 56-dim D4xD4 on the Horizontal Axis (orange dots) and Vertical Axis (yellow dots)
represents Gauge Bosons and Ghosts. 

Each 28-dim D4 is represented by 24 Root Vectors + 4 E8 Cartan Subalgebra Elements



The yellow dot D4 represents Confromal Gravity + Dark Energy 
D4 / D3 x U(1) = 12 Standard Model Gauge Boson Ghosts ( 8 Root Vector + 4 Cartan )

U(1) = 1 Cartan Element
D3 = A3 = Spin(2,4) = SU(2,2) Conformal Gravity + Dark Energy with 12 Root Vectors 

and 3 Cartan Elements
The orange dot D4 represents Standard Model Gauge Bosons 

D4 / A3 x U(1) = 12 Gravity+DE Root Vector Ghosts
U(1) = 1 Gravity+DE Cartan Ghost

A3 / A2 x U(1) = 6 = 4 SU(2) x U(1) Gauge Bosons + 2 Gravity+DE Cartan Ghosts
U(1) = 1 Gravity+DE Cartan Ghost

A2 = 8 SU(3) Color Gauge Bosons with 6 Root Vectors and 2 Cartan Elements
SU(2) = 3 Weak Gauge Bosons with 2 Root Vectors and 1 Cartan Element

U(1) = Photon with 1 Cartan Element
Gauge Bosons and Fermions are enclosed in white boundaries.  
Ghosts and Spacetime are not so enclosed. 



The 128 Off-Axis Quadrant Root Vectors represent the Symmetric Space 
E8 / D8 = (OxO)P2 representing 

64 = 8 Octonionic Components of 8 First-Generation Fermion Particles 
and 

64 = 8 Octonionic Components of 8 First-Generation Fermion Anti-Particles

Leptons and Quarks are: 
Electron, U Quark red, U Quark green, U Quark blue 
Neutrino, D Quark red, D Quark green, D Quark blue 

Positron, U antiQuark antired, U antiQuark antigreen, U antiQuark antiblue 
antiNeutrino, D antiQuark antired, D antiQuark antigreen, D antiQuark antiblue

Each Fermion has 8 Octonionic Components, 
4 for M4 (yellow dots) and 4 for CP2 (orange dots) 

of Quaternionic M4 x CP2 Kaluza-Klein 



If you color the Fermions geen, cyan, red, magenta for types E, Nu, P, and anti-Nu 
then 

the Square/Cube Geometry of the 240 E8 Root Vectors is 

This is consistent with the full unprojected 8-dim picture of the 240 Root Vectors: 

1 at North Pole 
56 nearest neighbors of North Pole 

126 next-to-nearest neighbors of North Pole
56 next-to-next-to-nearest neighbors of North Pole (nearest neighbors to South Pole) 

1 at South Pole 

If the 4+4 Cartan Subalgebra elements of E8 are added to the 56 and 56
you get a 1 + 60 + 126 + 60 + 1 grading of 248-dim E8 in which 

60 + 60 = D8    and    1 + 126  + 1 = E8 / D8 = (OxO)P2 



In the 8 Circles of 30 Geometry,  the 240 E8 Root Vectors with Fermion Color-Coding 
geen, cyan, red, magenta for types E, Nu, P, and anti-Nu 

look more confusing and complicated

which is why I prefer the Square/Cube Geometry for visualizing E8 Physics. 



However, the 8 Circles of 30 Geometry is equivalent to the Square/Cube Geometry 
so that it gives the same E8 Physics, and is useful for some visualizations, 
such as 

the breakdown of 240 E8 Root Vectors into 120 for Gravity+Dark Energy 
represented by the 120 vertices of a 600-cell 

and 



120 for the Standard Model
represented by the 120 vertices of a 600-cell (larger by factor of the Golden Ratio)



Connes NCG Physics and E8
Frank Dodd (Tony) Smith, Jr. - viXra 1511.0098

Connes has constructed a realistic physics model in 4-dim spacetime 
based on NonCommutative Geometry (NCG) of M x F
where M = 4-dim spacetime and F = C x H x M3(C) 
and C = Complex Numbers, H = Quaternions, and M3(C) = 3x3 Complex Matrices. 

E8 has been used as a basis for physics models such as those 
by Lisi ( arXiv 1506.08073 ) and Smith ( viXra  1508.0157 ) so the purpose 
of this paper is to show a connection between Connes NCG Physics and E8. 

Connes NCG is described by van den Dungen and van Suijlekom in arXiv 1204.0328 
where they say: “... this review article is to present 
the applications of Connes' noncommutative geometry to elementary particle physics. 
...
 the noncommutative description of the Standard Model does not require the 
introduction of extra spacetime dimensions, 
its construction is very much like the original Kaluza-Klein theories. 
In fact, one starts with a product M x F of ordinary four-dimensional spacetime M  
with an internal space F  which is to describe the gauge content of the theory. 
Of course, spacetime itself still describesmthe gravitational part. 
The main difference with Kaluza-Klein theories is that the additional space is a 
discrete ... space whose structure is described by a ... noncommutative algebra ...
This is very much like the description of spacetime M  
by its coordinate functions as usual in General Relativity, 
which form an algebra under pointwise multiplication: 

( x^mu x^nu )(p) = x^mu(p)  x^nu(p)
 Such commutative relations are secretly used in any physics textbook. 
However, for a discrete space, ... propose to describe F  by matrices ... 
yielding a much richer internal (algebraic) structure ... 
one can also describe a metric on F  in terms of algebraic data, 
so that we can fully describe the geometrical structure of M x F . 
This type of noncommutative manifolds are called almost-commutative (AC) 
...
Given an AC manifold M x F ...  the group of diffeomorphisms ... generalized to such 
noncommutative spaces combines ordinary diffeomorphisms of M  with gauge 
symmetries ... we obtain a combination of general coordinate transformations on M
 with the respective groups ... U(1) x SU(2) x SU(3) ...[whose]... finite space is ... 

internal space F ...[ = ]... C x H x M3(C) 
... to construct a Lagrangian from the geometry of M x F . This is accomplished by ...  
a simple counting of the eigenvalues of a Dirac operator on M x F  
which are lower than a cutoff /\ ... we derive local formulas (integrals of Lagrangians)
... using heat kernel methods ... 



The fermionic action is given as usual by an inner product. 
The Lagrangians that one obtains in this way ... are the right ones, 
and in addition minimally coupled to gravity. 
This is unification with gravity of ... the full Standard Model. ... 
We study conformal invariance ... with particular emphasis on the Higgs mechanism 
coupled to the gravitational background 
...
the Lagrangian derived ... from the relevant noncommutative space is not just the 
Standard Model Lagrangian, but it implies that there are relations between some of the 
Standard Model couplings and masses 
... 
If we would assume that the mass of the top quark is much larger than all other fermion 
masses, we may neglect the other fermion masses. In that case ...

m_top <  sqrt(8/3) Mw [ = sqrt(8/3) 80 = 130 GeV ]
...
we shall evaluate the renormalization group equations (RGEs) for the Standard Model 
from ordinary energies up to the ... GUT ... unification scale ...

The scale /\12 ... is given by ... 1.03 x 10^13 GeV ... 
The [scale] /\23 is given by ... 9.92 x 10^16 GeV ... 

we have ... included the simple case wherewe ignore the Yukawa coupling of the tau-
neutrino 
[ as is realistic with no neutrino see-saw mechanism ] ... Numerical results [ are ]... 

/\gut (10^16 GeV) ... m_top (GeV) 186.0 ... m_h (GeV) 188.1 ... 

/\gut (10^13 GeV) ... m_top (GeV) 183.2 ... m_h (GeV) 188.3 ...”.

If you do a naive extrapolation down to the Higgs VeV 250 GeV energy scale where the 
compositeness  of a Higgs as Tquark condensate system might become evident (the 
Non-perturbativity Boundary) 

/\comp (250 GeV) ... m_top (GeV) 173.2 ... m_h (GeV) 189 

so the naively extrapolated 
NCG masses for the Tquark-Higgs Middle Mass States are consistent 

with those of the E8 model of Smith ( viXra  1508.0157 )

Further, 
the Basic Ground State NCG Tquark mass of 130 GeV is consistent 

with that of the E8 model of Smith ( viXra  1508.0157 )



Here is a chart showing the 3 Mass States of the Smith E8 model ( viXra  1508.0157 ): 
the green dot in the Stable region (green) has the 130 GeV Tquark mass state 
that is also calculated by NCG; the cyan dot on the Non-perturbativity Boundary has 
the 173 GeV Tquark and 189 GeV Higgs mass states that are also calculated by NCG; 
I have not seen where NCG may or may not calculate High-Mass (220 and 250 GeV) 
Tquark and Higgs mass states indicated by the magenta dot at the Critical Point. 



Structure of M and F of NCG

The M of NCG is 4-dim Spacetime, a discrete version of which is 
the Integral Domain of Integral Quaternions whose vertex figure ( nearest neighbors to 
the origin ) is the 24-cell Root Vector Polytope of the 28-dim D4 Lie Algebra 
which contains as a subalgebra the 15-dim D3 Lie Algebra of the Conformal Group 
Spin(2,4) = SU(2,2) for MacDowell-Mansouri Gravity plus Conformal Dark Energy. 

4-dim Riemannian Spacetime can be Wick Rotated to 4-dim Euclidean Space 
which can be compactified to the 4-sphere S4 which can be discretized as the 600-cell 

so the M of NCG can be locally represented as a 600-cell which has 120 vertices. 

F of NCG is the 24-dim algebra C + H + M3(C). 
Identify the 24 generators of F with the 24 elements of the Binary Tetrahedral Group 
and therefore identify F with the Tetrahedron of which it is the symmetry group. 
NCG, by using M x F as its basic structure, puts a copy of F at each point of M. 

Consider a flat 2-dim subspace of M, and add to it F Tetrahedra following this 
construction recipe from a Don Davis 8 Sep 1999 sci math post:
“... build ... a hollow torus of 300 cells ... as follows:
lay out a 5x10 grid of unit edges. omit the lefthand and lower boundaries' edges, 
because we're going to roll this grid into a torus later. 
thus, the grid contains 100 edges: 50 running N-S, and 50 running EW.
attach one tetrahedron to each edge from above the grid. 
the opposite edges of these tetrahedra will form a new 5x10 grid, 
whose vertices overlie the centers of the squares in the lower grid.
thus, these 100 tetrahedra now form an egg-carton shape, 
with 50 squarepyramid cups on each side. 
divide each cup into two non-unit tetrahedra, 
by erecting a right-triangular wall across the cup, corner-to-corner. 
make the upper cups' dividers run NE/SW, 
and make the upside-down lower cups' dividers run NW/SE. 
note that the egg-carton is now a solid flat layer, one tetrahedron deep,
containing 100 unit tetra- hedra and 200 non-unit tetrahedra.



when we shrink the right-triangular dividing walls into equilateral triangles, 
we distort each egg-cup into a pair of unit-tetrahedra. 

at the same time, 
the opening of each egg-cup changes from a square to a bent rhombus. 
as the square openings bend, 
the flat sheet of 300 tethrahedra is forced to wrap around into a hollow torus 
with a one-unit- thick shell.

surprisingly, 
this bends each 5x10 grid into a toroidal sheet of 100 equilateral triangles. 
each grid's short edge is now a pentagon that threads through the donut hole. 
the grid's long edge is now a decagon that wraps around both holes in its donut. 
the two grids' long edges are now linked decagons.

this wrapping cannot occur in R3, but it works fine in R4. 
I admit that this part of my presentation is not easy to visualize. 
perhaps a localized visualization image will help: 
as an upper egg-cup is squeezed in one direction, 
the edge-tetrahedra around it rotate, 
squeezing the nearby lower egg-cups in the other direction. 
this forces the flat sheet into a saddle-shape. 
in R4, when this saddle-bending happens across the whole egg-carton at once, 
the carton's edges can meet to make the toroidal sheet.
...
build each solid torus ....[of]... two solid tori of 150 cells each ... as follows: 
using 100 tetrahedra, assemble 5 solid icosahedra (this is possible in R4). 
daisy-chain five such icosahedra pole-to-pole ... between every pair of adjacent 
icosahedra, surround the common vertex with 10 tetrahedra. 
each solid torus has a decagonal "axis" running through the centers
and poles of the icosahedra. each solid torus contains 5*20 + 5*10 = 150
tetrahedra, and its surface is tiled with 100 equilateral triangles. 
on this surface, six triangles meet at every vertex.
...



we will link these solid tori, like two links of a chain. with the hollow torus acting as a 
glue layer between them ...[

]...
finally, 
put one solid torus inside the hollow toroidal sheet, 
attaching the 100 triangular faces of the solid 
to the 100 triangles of the sheet's inner surface. 
this gives us a fat solid torus, 
10 units around and 4 units thick, containing 450 tetrahedral cells. 
nevertheless, its surface has only 100 triangular faces. 
thread the second 150-cell solid torus through this fat torus, 
and attach the two solids' triangular faces. this is the 600-cell polytope ...”.

 



Combine the M 600-cell (yellow) 
with the F 600-cell expanded by the Golden Ratio (orange)

to get the 120+120 = 240-vertex 8-dim E8 polytope 
which is the Root Vector Polytope of the Lie Algebra E8

In this way the 8-dim space of E8 Root Vectors is seen as 
being made up of two independent 4-dim spaces: 
a Rational Number 4-dim space of yellow M dots 

and 
an Algebraic Extension by the Golden Ratio 4-dim space of orange F dots 

The Lie Algebra E8 lives in the Clifford Algebra Cl(16) = Cl(8) x Cl(8)



This is the basic structure of the E8 = Cl(16) Physics Model 

described in viXra  1508.0157



E8 Cosets and 4+4 Kaluza-Klein Lagrangian
Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1507.0069

The Coset structure of E8 represents the structure of a 4+4 Kaluza-Klein Lagrangian. 
As Steven Weinberg said in the 1986 Dirac Memorial Lectures: 
“... Let’s examine the following equation: 

... L stands for Lagrangian density ... 
the first term involves the [fermion] field ... 
the next term involves the [gauge boson] field ... 
the Lagrangian density [is] integrated over spacetime ...”. 

Examine the Coset structure of E8 and see how it corresponds to Lagrangian Physics:  

E8 / D8 = (OxO)P2 = 64-dim fermion particles + 64-dim fermion antiparticles 
( O = Octonions ) 

( 64 = 8 Kaluza-Klein spacetime components of 8 first-generation fermion types )

D8 / D4 x D4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16 
( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )

( 8-dim Octonionic spacetime => Quaternionic 4+4 Kaluza-Klein M4 x CP2 spacetime 
which symmetry breaking produces second and third generation fermions and Higgs ) 

( M4 = Physical Minkowski Spacetime )
( CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space ) 

D4 / D3 x U(1) = 12 Standard Model Gauge Boson Ghosts 

D3 = A3 = Spin(2,4) = SU(2,2) Conformal Gravity + Dark Energy 

D4 / A3 x U(1) = 12 Gravity+DE Root Vector Ghosts 

A3 / A2 x U(1) = 6 = 4 SU(2) x U(1) Gauge Bosons + 2 of 3 Gravity+DE Cartan Ghosts 
( Electroweak SU(2) x U(1) are in CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space )

A2 = 8 SU(3) Color Gauge Bosons

for details see viXra 1405.0030



World-Line String Bohm Quantum Potential, E8, and Consciousness

Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1512.0300

Abstract 

Penrose-Hameroff type Quantum Consciousness is described in terms of E8 Physics 
( see viXra 1508.0157 ) and 26D String Theory with Strings seen as World-Lines 
and Bohm Quantum Potential and Sarfatti Thought Decoherence. Tubulin Dimer 
information content of Microtubules is seen to correspond to the Cl(16) Clifford Algebra 
in which the E8 Lie Algebra is naturally contained. Creation-Annihilation Operators and 
Algebraic Quantum Field Theory and AQFT Quantum Code for Bohm Quantum Theory 
are also described. 
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E8 Root Vectors and 26D String Theory

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond 
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as 
superpositions of their respective 8 components
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8v SpaceTime is represented by D8 branes. A D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice 
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

A single Snapshot of SpaceTime is represented by a D8 brane at each point of which 
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded 
dimensions of the 26 dimensions of 26D String Theory. 

It is necessary to patch together SpaceTime Snapshots to form a Global Structure 
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT) 
whose overall structure is described by Deutsch in "The Fabric of Reality" (Penguin 1997 pp. 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 
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The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice 
of 26D String Theory parameterized by the a and b of J(3,O)o 
as indicated in this 64-element subset of Snapshots

The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent 
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions 
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:  

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity 
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force
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Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles 
corresponding to a String of 26D String Theory 
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines. 

Interactions of World-Lines can describe Quantum Theory 
according to Andrew Gray ( arXiv quant-ph/9712037 ): 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ... 
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin 2 state = Bohmion = Carrier of the Bohm Force 
of the Bohm Quantum Potential.
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“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum 
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and 
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the total force ... 
from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due 
to Resonant Quantum Potential Connections among Quantum State Forms. 

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra:

Resonance is discussed by Carver Mead in “Collective Electrodynamics“ ( MIT 2000 ): 
"... we can build ... a resonator from ... electric dipole ... configuration[s] ... 

[ such as  Tubulin Dimers ] 
Because there are charges at the two ends of the dipole, we can have a contribution to 
the electric coupling from the scalar potential ... as well [as] from the magnetic 
coupling ... from the vector potential ... electric dipole coupling is stronger than magnetic 
dipole coupling ... the coupling of ... two ... configurations ... is the same, whether 
retarded or advanced potentials are used. Any ... configuration ... couples to any other 
on its light cone, whether past or future. ... The total phase accumulation in a ... 
configuration ... is the sum of that due to its own current, and that due to currents in 
other ... configurations ... far away ... 
The energy in a single resonator alternates between the kinetic energy of the electrons 
(inductance), and the potential energy of the electrons (capacitance). With the two 
resonators coupled, the energy shifts back and forth between the two resonators in 
such a way that the total energy is constant ... The conservation of energy holds despite 
an arbitrary separation between the resonators ... Instead of scaling linearly with the 
number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ...”.
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For the 10^18 Tubulin Dimers of the human brain, 
the resonant frequencies are the same and exchanges of energy among them 

act to keep them locked in a Quantum Protectorate collective coherent state. 

Philip W. Anderson in cond-mat/0007287 and cond-mat/007185 said: 
"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general 
descriptor of the fact that certain states of quantum many-body systems exhibit 
properties which are unaffected by imperfections, impurities and thermal fluctuations.
They instance ... flux quantization in superconductors, equivalent to the Josephson 
frequency relation which again has mensuration accuracy and is independent of 
imperfections and scattering. ... 
... the source of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system, and therefore, macroscopic behavior is mostly determined by overall 
conservation laws ... a "quantum protectorate" ...[ is ]... a state in which the many-
body correlations are so strong that the dynamics can no longer be described in 
terms of individual particles, and therefore perturbations which scatter individual 
particles are not effective ...”.
Mershin, Sanabria, Miller, Nawarathna, Skoulakis, Mavromatos, Kolomenskii, Scheussler, Ludena, and 
Nanopoulos in physics/0505080 “Towards Experimental Tests of Quantum Effects in Cytoskeletal 
Proteins” said: 

Classically, the various dimers can only be in the ...[  ]...   
conformations. Each dimer is influenced by the neighboring dimers resulting in the 
possibility of a transition. This is the basis for classical information processing,
which constitutes the picture of a (classical) cellular automaton.
If we assume ... that each dimer can find itself in a QM superposition of ...[  those ]...
states, a quantum nature results. Tubulin can then be viewed as a typical two-state 
quantum mechanical system, where the dimers couple to conformational changes with 
10^(-9) - 10^(-11) sec transitions, corresponding to an angular frequency
~ 10^10 - 10^12 Hz. In this approximation, the upper bound of this frequency range is 
assumed to represent (in order of magnitude) the characteristic frequency of the dimers, 
viewed as a two-state quantum-mechanical system ...[ 

The Energy Gap of our Universe as superconductor condensate spacetime is from 3 x 10^(-18) Hz 
(radius of universe) to 3 x 10^43 Hz (Planck length). Its RMS amplitude is 10^13 Hz = 10 THz = energy of 

neutrino masses = critical temperature Tc of BSCCO superconducting crystal Josephson Junctions ]...
large-scale quantum coherence ...[ has been observed ]... at temperatures within a factor of 
three of biological temperatures. MRI magnets contain hundreds of miles of superconducting 
wire and routinely carry a persistent current. There is no distance limit - the macroscopic wave 
function of the superfluid condensate of electron pairs, or Cooper pairs, in a sufficiently long 
cable could maintain its quantum phase coherence for many thousands of miles ... there is no 
limit to the total mass of the electrons participating in the superfluid state. The condensate is 
“protected” from thermal fluctuations by the BCS energy gap at the Fermi surface ... The term 
“quantum protectorate” ... describe[s] this and related many-body systems ...”. 
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The Human Brain has about 10^11 Neuron cells, each about 1,000 nm in size. 
The cytoskeleton of cells, including neurons of the brain, is made up of Microtubules 

( image from “Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: 
The “Orch OR” Model for Consciousness” by Penrose and Hameroff )

Each Neuron contains about 10^9 Tubulin Dimers, organized into Microtubules some 
of which are organized by a Centrosome. Centrosomes contain a pair of Centrioles.

A Centriole is about 200 nm wide and 400 nm long. Its wall is made up 
of 9 groups of 3 Microtubules, reflecting the symmetry of 27-dim J(3,O)
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Each Microtubule is a hollow cylindrical tube with about 25 nm outside diameter 
and 14 nm inside diameter, made up of 13 columns of Tubulin Dimers

( illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of the 
Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) )

( image from Wikipedia on Microtubule ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin 
and beta-tubulin ( each made up of about 450 Amino Acids, each containing roughly 20 Atoms )
A Microtubule 40 microns = 40,000 nm long contains 13 x 40,000 / 8 = 65,000 Dimers

       
( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )

The black dots indicate the position of the Conformation Electrons. 
There are two energetically distinct configurations for the Tubulin Dimers: 

Conformation Electrons Similarly Aligned (left image) - State 0
Conformation Electrons Maximally Separated (right image) - State 1

 
The two structures - State 0 ground state and State 1 higher energy state - 
make Tubulin Dimers the basis for a Microtubule binary math / code system. 
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Microtubule binary math / code system corresponds 
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8 

A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16) 
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian. 

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that 
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule. 
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According to 12biophys.blogspot.com Lecture 11 Microtubule structure is dynamic: 
“... One end of the microtubule is composed of stable (GTP) monomers 
while the rest of the tubule is made up of unstable (GDP) monomers. 
The GTP end comprises a cap of stable monomers.
Random fluctuations either increase or decrease the size of the cap. 
This results in 2 different dynamic states for the microtubule. 
Growing: cap is present     Shrinking: cap is gone ...

 ...”.
Microtubules spend most of their lives between 10 microns and 40 microns, 
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns ) 

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ). 
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In a given Microtubule 
the 128 D8 Half-Spinor part  is represented by a line of 128 
Dimers in its stable GTP region 
and 

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region 
( image adapted from 12biophys.blogspot.com Lecture 11 )

The image immediately above does not show how thin is the Microtubule. 
The following image ( from micro.magnet.fsu.edu ) shows overall Microtubule shape

How do the Microtubules communicate with each other ? 

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 
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Communication between two Microtubules is by the Bohm Quantum Potential 
between their respective corresponding Dimers ( purple arrow ) 
with the correspondence being based on connection between respective E8 subsets, 
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow ) 

How is information encoded in the Microtubules ? 

Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other. 
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules, 
or the Even Subalgebra of Cl(16) for 20 micron Microtubules, 
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules 
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and 
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
the information content of Cl(16) and its Subalgebras is described by the 
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits 
available to describe one Quantum Thought State among about 2^65,000 possibilities, 
analagous to the Book of Genesis of (22+5)^78,064 Hebrew Letter/Final possibilities.
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What about information in a large number of Microtubules ? 

Since the information in one Microtubule is based on Cl(16) 
and 
since by 8-Periodicity Cl(16) x...(8N times tensor product)...x Cl(16) = Cl(16 N) 
information of a large number of Microtubules is described by 
Tensor Products of [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] Quantum Reed-Muller codes

How does all this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a
that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that  
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition 
connected by the Bohm Quantum Potential Force that does not fall off with distance. 
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_ssediff =  N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                Time                                                                       
  Tubulin Dimers                      T_N                                                   

10^(11+9) = 10^20      10^(-33 + 26) = 10^(-7) sec     10^11 neurons x 10^9 TD / neuron 
                                                                               10^20 Tubuin Dimers in Human Brain                      

10^16                          10^(-27 + 26) = 10^(-1) sec - 10 Hz - 
Human Alpha EEG is 8 to 13 Hz -

Fundamental Schumann Resonance is 7.8 Hz - 
Time of Traverse by a String World-Line Quantum Bohmion of a Quantum 

Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest neighbors 
by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 10^10 cm / c = 0.3 sec -
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The Creation-Annihilation Operator structure of the Bohm Quantum Potential of 
26D String Theory  is given by the 

Maximal Contraction of E8 = semidirect product A7 x h92 
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1 
The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum
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The Algebraic Quantum Field Theory ( AQFT ) structure of the Bohm Quantum 
Potential of 26D String Theory  is given by the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

living in Cl(16) and by 8-Periodicity of Real Clifford Algebras, 
as the Completion of the Union of all Tensor Products of the form 

Cl(16) x ...(N times tensor product)... x Cl(16) = Cl(16N) 

For N = 2^8 = 256 the copies of Cl(16) are on the 256 vertices of the 8-dim HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(16) continue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:
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The Union of all Cl(16) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.

AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 
the Algebraic Quantum Field Theory of the E8 - Cl(16) = Cl(8)xCl(8) Physics Model 

should be equivalent to a Quantum Code Information System. 

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(8)

Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

Real Clifford Algebra Cl(8) x Cl(8) = Cl(16) containing E8

Completion of the Union of All Tensor Products of [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 
that is Completion of the Union of All Tensor Products of Cl(16)
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DNA-RNA and Cl(16) Clifford Algebra of E8 Physics
Frank Dodd (Tony) Smith, Jr. - January 2016 viXra 1601.0177

65,536-dimensional Cl(16) not only contains the E8 of E8 Physics (viXra 1508.0157) 
but also corresponds to the information content of Microtubules 
that are the basis of Penrose-Hameroff Quantum Consciousness (viXra 1512.0300) 
and to information content of DNA chromosome condensation 
and to information content of mRNA triple - amino acid transformations. 

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and 
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides: 

adenine A, guanine G, cytosine C and thymine T. ... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 



... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18 
elements of Clifford algebras. This space reduction to four nucleotides means 
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads 
to DNA compactization and chromosome condensation. ...”. 

In “Chromosome Condensation and Cohesion” (eLS December 2010) Laura Angelica 
Diaz-Martinez and Hongtau Yu say: “... The diploid human genome consists of 46 
chromosomes, which collectively contain about 2 m of deoxyribonucleic acid (DNA). 
During mitosis, the genome is packaged into 46 pairs of sister chromatids, 
each less than 10 μm long. ...”.

The DNA information condensation factor of 65,536 is the dimension of Cl(16) 
which is 

the Real Clifford Algebra containing 248-dim E8 of viXra 1508.0157 E8 Physics 
as 120-dim bivector D8 plus 128-dim D8 half-spinor 

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness. 



Microtubule information = 65,536 = Cl(16) = DNA condensation information 

Wikipedia describes interaction of Microtubules with DNA in mitosis condensation: “...

... Micrograph showing condensed chromosomes in blue, kinetochores in pink, and 
microtubules in green during metaphase of mitosis ... 

...”. Information lost by condensing DNA is stored in Microtubules through 
Anaphase after which it has been restored to the new Duplicated DNA.



Stcherbic and Buchatsky also say: “... Ribonucleic acid (RNA) can also store genetic 
information. A single RNA helix is seldom used as a carrier of genetic information (only 
in some viruses); its main role is storing DNA sites as copies of individual proteincoding 
genes (mRNA) or in formation of large structural complexes, e.g., ribosomes and 
spliceosomes. At self-splicing, RNA may perform the function of an enzyme. RNA also 
performs an important role during DNA replication. So called RNA-primers are 
necessary to synthesize DNA complementary chains, although this fact is not obvious. 
RNA contains sugar, ribose, which hydroxyl groups make more reactive than DNA. 
Besides, RNA contains uracil U, which is somewhat lighter than thymine. 
... 
At translation of mRNA triplets into genetic code amino acids, 
the dynamics of triplets to amino acids transformation should be taken into account. 
...
At transition ... functional volume is equal to 3^5 = 243. 
To this volume there should be added the volume of auxiliary spaces, 
equal to 13 = 5 + 4 + 3 + 1. 
Accordingly, we get 
256 functions of mRNA triplet transformation into amino acids of the genetic code. 
Reverse transition ... from amino acids ... to triplet ... needs 5^3 + 3^1 = 128 functions. 
In addition, 128 triplets of mRNA-tRNA pairing should be added to this number. ...”.

The 256 of mRNA triplet to amino acids is represented by Cl(8) Clifford algebra 
and 

the 128+128 = 256 of amino acids to mRNA triplets is representd by another Cl(8) 
so 

that the mRNA triple - amino acid connection is represented by the tensor 
product Cl(8) x Cl(8) which by 8-Periodicity of Real Clifford Algebras is the 

Real Clifford Algebra Cl(16) 
which also contains 248-dim E8 of viXra 1508.0157 E8 Physics

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness.



E8 AQFT and Sarfatti-Bohm Free Will
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1602.0056

E8 Physics AQFT is constructed from an E8 Physics Lagrangian (viXra 1508.0157) 
by embedding E8 into the Real Clifford Algebra Cl(16) = Cl(8)xCl(8) 
and taking the completion of the union of all tensor products of copies of Cl(16) 
which forms a generalized hyperfinite II1 von Neumann factor algebra AQFT 
(Algebraic Quantum Field Theory) that by Periodicity retains underlying E8 symmetry. 

The World-Line of a Particle in E8 Physics is a String connecting the Cl(16) copies 
that make up points / events in the History of the Particle. 

Interaction among those History World-Line Strings by String Theory 
produces a Force / Potential that is similar to Gravity 
but 
the Local Lagrangian of E8 Physics in each copy of Cl(16) in the AQFT 
already contains Gravity (as well as the Standard Model).  
The purpose of this paper is to describe 

the Physical Interpretation of the E8 AQFT String Gravity-like Force / Potential 

as the Sarfatti-Bohm Quantum Potential with Back-Reaction that permits Free Will 
and is the fundamental Force of Quantum Consciousness that is described as Gravity 
by Penrose and Hameroff (Physics of Life Reviews 11 (March 2014) 39-78). 

The Quantum Potential of this paper is a Bohm internal energy of a quantum system 
whose total force does not fall off with distance since it depends on the form of 
the quantum state rather than its magnitude. 

The form is described in terms of Cl(16) which is related (see viXra 1512.0300) 
to the Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] 
and which contains not only 248-dim E8 but a total of 65,536 elements. 



E8 AQFT in the Bohm picture would have a Bohm Quantum Potential that would guide 

(analogous to Gravity Curvature of Spacetime guiding particles within 4-dim Spacetime) 

particles and their forces within Spacetime (including CP2 Internal Symmetry Space) 
that are represented in 248-dim E8 as these 128+64+28+28 = 248-dim structures: 

Fermion Particle Types by 8+8 = 16-dim OP2 Octonion Projective Plane 
If you count each of the 8 E8 Spacetime components of each type separately, 
then by E8 / D8 = 64+64 = 128-dim (OxO)P2 Octo-Octonionic Projective Plane

Spacetime by 4+4 = 8-dim Octonions 
If you see both position and momentum, then by 8x8 = 64-dim D8 / D4 x D4 = Gr(8,16)

Conformal Gravity gauge bosons + Standard Model ghosts = 16+12 = 28-dim D4 

Standard Model gauge bosons + Gravity ghosts = 12+16 = 28-dim D4

So, 
the Bohm Quantum Potential of E8 AQFT acts 

as curvature of E8 in terms of those structures. 

Jack Sarfatti has noticed that General Relativistic Gravity not only 
has an action by Curvature of Spacetime that guides particles 
but also 
has a back-reaction of particles by their mass distribution on Curvature of Spacetime 
so he has generalized the Bohm Quantum Potential to form 

the Sarfatti-Bohm Quantum Potential that also acts as back-reaction 
of particle / force distribution to modify curvature of E8 structures. 

In terms of Quantum Creation and Annihilation Operators, E8 AQFT is described by 
the maximal contraction of E8 which is a realistic generalized Heisenberg Algebra

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28
 ( see viXra 1507.0069 and 1405.0030 )

but from the Heisenberg Algebra Operator point of view the Geometric Structure 
analogy with General Relativity is not so clear so this paper will use 
a Lie Algebra / Symmetric Space view of E8 AQFT Geometric Structure. 

( The two approaches are analogous to two views of Gravitation described by Steven Weinberg 
in his book “Gravitation and Cosmology” (Wiley 1972) as 

“... the theory of elementary particles  ...” 
and 

“...  the ... Riemannian geometry ...geometrical approach ...”. )



In terms of E8 structure whose curvature by action and back-reaction 
guides and in turn is influenced by E8 particle / force distribution
consider the World-Lines of Particles moving in the E8 structure 
such as the red line in this 64-element subset of Deutsch Many-World Snapshots 

Andrew Gray (quant-ph/9712037) described Quantum Interactions of World-Lines:
“... probabilites are ... assigned to entire fine-grained histories ...
base[d] ... on the Feynman path integral formulation ...
The formulation is fully relativistic and applicable to multi-particle systems.
It ... makes the same experimental predictions as quantum field theory …”.
 
David Tong (String Theory University of Cambridge Part III Mathematical Tripos 2009) 
said: “... if the dimension of spacetime is D = 26 ... bosonic string ... 
the critical dimension ... our theory contains a bunch of massless particles ... 
massless particles are interesting because they give rise to long range forces ... 
The states transform in the 24 x 24 representation of SO(24) ... 
the symmetric traceless representation of SO(24) is ... a massless spin 2 particle ...”.
Joseph Polchinski ("String Theory" vol. 1 (Cambridge 1998)) said: 
"... Closed plus open unoriented bosonic string ... have ... 
the tachyon ... 
and ... a [24x24 trace term] scalar ... dilaton ... 
and ... a symmetric ... 24x24 ... tracelesss tensor ... spin-2 graviton ...”.
 

Closed string tachyons localized at orbifolds of fermions produce virtual particles / 
antiparticles for Schwinger Sources (viXra 1311.0088, 1507.0173, 1508.0157).

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analogous to Higgs) go from mediating a long-range scalar gravity-type force

to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The symmetric traceless spin 2 particle = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

There is redundancy in the E8 description of Quantum States:

Fermion components carry Spacetime information 
so E8 / D8 = 8x8 + 8x8 -> 8 + 8 

Spacetime position and momentum are redundant 
so D8 / D4 x D4 = 8x8 -> 8

Gauge Bosons correspond to Emission / Absorption Fermion Pairs  
so D4 x D4 = 28 + 28 -> 0

How to reduce redundancy to get efficient Geometric Structure ? 

Look at the 240 Root Vectors of the E8 Root Vector Polytope. 

Each E8 Root Vector has 

1 Root Vector Itself - North Pole

56 Nearest Neighbors 

126 Next-Nearest Neighbors - Equator 

56 Next-Next-Nearest Neighbors 

1 Antipodal Opposite - South Pole



The 126 Equator Next-Nearest Neighbors are the Root Vectors of 133-dim E7. 

The 1 North Pole and 1 South Pole are the Root Vectors of 3-dim SU(2). 

The 56 Nearest Neighbors and 56 Next-Next-Nearest Neighbors represent 
the 112-dim symmetric space 

E8 / E7 x SU(2) = Set of (QxO)P2 in (OxO)P2 = E8 / D8
where Q = Quaternions, O = Octonions, and P2 = Projective Plane

E7 is the Automorphism Group of the 112-dimensional Brown Algebra Br3(O) 
so identify Br3(O) as the algebra corresponding to 112-dim E8 / E7 x SU(2).

Br3(O) is a Complexification of the 56-dimensional Freudenthal Algebra Fr3(O). 
Automorphism Group of Fr3(O) is E6 of 54-dim E7 / E6 x U(1) = (CxO)P2 in (QxO)P2

Fr3(O) is a Complexification of the 27-dim Jordan Algebra J3(O). 
Automorphism Group of J3(O) is F4 of 26-dim E6 / F4 = OP2 in (CxO)P2

The Traceless Part of J3(O) is 26-dim J3(O)o = Space of Bosonic String Theory =  
   a            S+      VM4xVCP2
 S+*         -a-b        S- 
VM4xVCP2*       S-*        b 

where a and b are Real Numbers and VM4 and VCP2 are Quaternions
 and S+ and S- are Octonions and * denotes Octonion conjugation

so 
J3(O)o is a 26-dim space describing Fermion Particles and Spacetime 
in which Strings correspond to World-Lines of Particles moving in Spacetime 
and String Interactions describe Sarfatti-Bohm Quantum Theory

(viXra 1210.0072, 1308.0064)



Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is 
taken to consist of particles have definite trajectories at all times ... An example ... is the 
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ... 
... describing more than one particle while maintaining a relativistic description 
requires the introduction of final boundary conditions as well as initial, 
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here to describe particle trajectories 
also entails the natural inclusion of an accompanying field to influence the particle’s 
motion away from classical mechanics and reproduce the correct quantum predictions. 
In so doing, it is ... providing a physical explanation for why quantum phenomena exist 
at all ... the particle is seen to be 
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by 
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ... 
... sigma_o is the rest density distribution of the particle through space ... j is the current density ... 

... rho_o and u are the rest density and 4-velocity of the probability flow ...”. 

Jack Sarfatti extended the Sutherland Lagrangian to include Back-Reaction

where a, b and VM4 form Cl(2,4) vectors and VCP2 forms CP2 
and S+ and S- form OP2 so that 

26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of Kaluza-Klein M4xCP2) 

saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be 
used as a direct messaging channel between subsystems of an entangled complex 
quantum system, is the lack of direct back-reaction of the classical particles and 
classical local gauge fields on their shared entangled Bohmian quantum information 
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, 
shows how to make the original 1952 Bohm pilot-wave theory completely 
relativistic, and how to avoid the need for configuration space for many-particle 
entanglement. 



The trick is that final boundary conditions on the action 
as well as initial boundary conditions influence what happens in the present. 
The general theory is "post-quantum" ... and it is non-statistical ... 
There is complete two-way action-reaction between quantum pilot waves 
and the classical particles and classical local gauge fields ... 
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps, 

first arbitrarily set the back-reaction (of particles and classical gauge field on their pilot 
waves) to zero. This is analogous to setting the curvature equal to zero in general 
relativity, or more precisely in setting G to zero. 

Second, integrate out the final boundary information, thereby adding the statistical Born 
rule to the mix. ...
the mathematical condition for zero post-quantum back-reaction of particles and 
classical fields (aka "beables" J.S. Bell's term) is exactly de Broglie's guidance 
constraint. That is, in the simplest case, the classical particle velocity is proportional to 
the gradient of the phase of the quantum pilot wave. It is for this reason, that the 
independent existence of the classical beables can be ignored in most quantum 
calculations. 
However, orthodox quantum theory assumes that the quantum system is 
thermodynamically closed between strong von Neumann projection measurements that 
obey the Born probability rule. 
The new post-quantum theory in the equations of Sutherland, prior to taking the limit of 
orthodox quantum theory, should apply to pumped open dissipative structures. Living 
matter is the prime example. This is a clue that should not be ignored. ...”. 

Jack Sarfatti (email 31 January 2016) said: “... Sabine [Hossenfelder]’s argument ...
"... two types of fundamental laws ... appear in contemporary theories. 

One type is deterministic, which means that the past entirely predicts the future. 
There is no free will in such a fundamental law because there is no freedom. 

The other type of law we know appears in quantum mechanics and has an 
indeterministic component which is random. This randomness cannot be influenced by 
anything, and in particular it cannot be influenced by you, whatever you think “you” are. 
There is no free will in such a fundamental law because there is no “will” - there is just 

some randomness sprinkled over the determinism.  

In neither case do you have free will in any meaningful way.”

... However ...[ There is a Third Way ]...
post-quantum theory with action-reaction between 

quantum information pilot wave and its be-able is compatible with free will. ...”.



E8 Physics: Cayley-Dickson and Clifford Algebras - 
- Braids - Cellular Automata

Frank Dodd Tony Smith Jr - 2018

Louis H. Kauffman in arxiv 1710.04650 said: 
“... Let Bn denote the Artin braid group on n strands ... Bn is generated by elementary 
braids { s1, ... , s(n-1) } with relations 

... the three braid generators of B4 are shown, and ... the inverse of the first generator ... 

...”.
Therefore: Braid Group B3 corresponds to the Clifford Algebra Cl(0,2) 

and to the Cayley-Dickson Quaternion Algebra H



Tao Cheng, Hua-Lin Huang, and Yuping Yang in arxiv 1510.04408 said “...  

...”.
Note that Z2^n corresponds to Braid Group B(n+1) so 

n = 1 gives B2 and Cl(0,1) and Complex Numbers and Sphere S1 = U(1)
Photons can be represented by B2 Braids

n = 2 gives B3 and Cl(0,2) and Quaternions and Sphere S3 = SU(2) 
Sundance Bilson-Thompson in hep-ph/0503213 represents SU(2) Bosons by B3 Braids

( + and - denote twists carrying Electric Charge )

and 



n = 3 gives B4 and Cl(0,3) and Octonions and Sphere S7 
Octonions and Cl(0,3) both have 1 3 3 1 graded structure 

SU(3) Color Force has 1+1 Neutral Gluons and 3+3 Colored Gluons
( R G B denote twists carrying Color Charge )

and 



n = 4 gives B5 and Cl(0,4) and Sedenions and Sphere S15 
Sedenions and Cl(0,4) both have 1 4 6 4 1 graded structure 

SU(2,2) = Spin(2,4) Conformal Gravity + Dark Energy has 15 Graviton generators 
with similar 1 4 6 4 structure ( U(2,2) has 1 4 6 4 1 )

10 = 4 + 6 for Conformal Gravity + Dark Energy Universe Expansion (blue)
4 Translations for Primordial Black Hole Dark Matter (green)

1 Dilation for Higgs Mass of Ordinary Matter (red)

The basic DE : DM : OM ratio of 10 : 4 : 1 = 0.67 : 0.27 : 0.6 
becomes, due to expansion process of Our Universe, 0.75 : 0.21 : 0.4 as of now

Sedenions have Zero Divisors of the form Spin(7) / Spin(5) = G2 / Spin(3)

12 of the 15 generators form the A3 = D3 Root Vector Polytope of SU(2,2)
3 of the 15 generators form the A3 = D3 Cartan Subalgebra

Also shown are the corresponding Elementary Cellular Automata 

Here are how all 256 Elementary Cellular Automata correspond 



to all 256 elements of the Cl(8) Real Clifford Algebra = 16x16 Real Matrices: 



n = 7 gives B8 and Cl(0,7) and 21-dim Spin(7) and S7 + Spin(7) = 28-dim D4 
and 

Cayley-Dickson 128-ons = Geoffrey Dixon’s 128D T2 = E8 / D8 
where 64D T = RxCxHxO 

128D T2 has Zero Divisors with structure related to Stiefel Manifold V(63,2) 

The 8 Strands of B8 represent 8 First-Generation Fermion Particles
( X denotes left-handed twist carrying no charge, but representing Octonion )

( right-handed massive electron and quarks emerge dynamically )

and by Triality 8 First=Generation Fermion Antipaticles
( X denotes right-handed twist carrying no charge, but representing Octonion )

( left-handed massive positron and antiquarks emerge dynamically )

and also by Triality 8D Spacetime - M4 x CP2 Kaluza-Klein 
M4 coordinates = {t,x,y,z}  CP2 coordinates = {R,G,B,X}

( Spacetime Strands have no Twist )



Fermions of Second and Third Generations have 2 or 3 Twists 
representing Pairs or Triples of Octonions

Second Generation: 

Third Generation:

Further:

2 copies of 28D D4 + 64D D8 / D4xD4 + (64+64)D /e8 / D8 = 248D E8 
that lives in Cl(0,16) = tensor product Cl(0,8) x Cl(0,8) 

for E8-Cl(16) Physics (see viXra 1602.0319)

Also:

Andre Joyal and Rose Street in Macquarie Mathematics Report NO.860081 Nov 1986 
gave diagrams for Braid Groups  B1 - B7 and structures in Braids B5-B7





Tao Cheng, Hua-Lin Huang, and Yuping Yang in arxiv 1510.04408 
gave 168 braidings such that Octonions are an Azumaya algebra 

“... Azumaya algebra is a generalization of ... algebras ... introduced in ... 1951 ...[by]... 
Goro Azumaya ...[and]... developed further ...[by]... Alexander Grothendieck ...” 
Alexander Grothendieck visited North Vietnam in late 1967 teaching mathematics to ... 
Hoang Xuan Sinh who ... earned her doctorate under Grothendieck's supervision from 
Paris Diderot University in 1975, with a handwritten thesis ... 
on ...[ gr-categories that ] ...prefigured much of the modern theory of 2-groups ...
[ such as Braid Groups ]...” (from Wikipedia)



Here is how Cl(16) = tensor product Cl(8) x Cl(8) works 
and how it was known to the builders of the Giza Pyramids and

how Cl(16) information corresponds to information in 40 micron Microtubules: 



Representing E8 Root Vectors for E8-Cl(16) Physics 
Frank Dodd (Tony) Smith, Jr. - 2018

In my E8 - Cl(16) Physics model (viXra 1602.0319 and related papers) 
I have been as of March 2018 using this 2D picture of the 240 E8 Root Vectors 

to explain my physical interpretation of each E8 Root Vector, 
but 
in discussion at Tellus Museum, Cartersville, Georgia on 11-24 March 2018 
with Marcelo Amaral, Marni Sheppeard, and Ray Aschheim 
I have found that a 2D picture of the 240 E8 Root Vectors by Ray Aschheim 
seems to me to be more fundamental, so I am now changing to Ray’s picture
  

which I will describe in this paper after a page of background material 
about coordinates for E8 Root Vectors. 



David Madore at www1/2madore1/2org/~david/math/e8w1/2html said
“1/21/21/2 “1/21/21/2 E8 roots can be described 1/21/21/2 as 1/21/21/2 
the 112 points having coordinates (±1,±1,0,0,0,0,0,0) 
1/21/21/2
[and the]1/21/21/2  (128) having coordinates (±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2) 
(where ... there must be an even number of minuses) ...”.

(±1,±1,0,0,0,0,0,0) has (2|8) = 28 ways to put 2 into 8 x 2^2 = 4 signs = 112
at the full 8-dim Octonionic level of Octonionic Inflation1/2 

After Quaternionic M4xCP2 Kaluza-Klein the 8-dim representation 
is broken into two 4-dim parts as the sum of 3 terms: 
(±1,±1,0,0) (0,0,0,0) + (±1,0,0,0) (±1,0,0,0) + (0,0,0,0) (±1,±1,0,0) 

As to the 112 root vectors of D8 in E8: 

(±1,±1,0,0) (0,0,0,0)  has (2|4) x 2^2 = 6x4 = 24 elements 
all of which are in the (x,x,x,x) (0,0,0,0) sector which can 
be taken to be the X-axis in a 2-dim representation 
and which physically can represent the D4 of E8 Standard Model + Gravity Ghosts. 

(0,0,0,0) (±1,±1,0,0) has (2|4) x 2^2 = 6x4 = 24 elements 
all of which are in the (0,0,0,0)  (x,x,x,x) sector which can 
be taken to be the Y-axis in a 2-dim representation 
and which physically can represent the D4 of E8 Gravity + Standard Model Ghosts. 

(±1,0,0,0) (±1,0,0,0) has (1|4) x (1|4) = 4x4 = 16 times 2^2 = 64 elements 
which physically can represent 8 position x 8 momentum spacetime 
and/or A7+1 = Sl(8)+1 unimodular E8 gravity. 
They are non-zero in both the X-axis and Y-axis sets of coordinates 
so they live off the X-axis and Y-axis. 

As to the remaining 128 of the form (±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2) 
(with even number of - signs so there are (1/2) 2^8 = 2^7 = 128 of them) 
they are non-zero in all coordinates so they live off the X-axis and Y-axis. 

Ray Aschheim wrote a Mathematica Computable Document Format (CDF) 
file GossetProjections.cdf projecting the 8D 240 Root Vectors of E8 into 2D: 

http://www.madore.org/~david/math/e8w.html
http://www.madore.org/~david/math/e8w.html


240 = 24 + 24 + 64 + 64 + 64
Orange and Yellow dots correspond to Root Vectors of the two D4 subalgebras of E8 
each of which has 24 Root Vectors. 

Blue dots correspond to the 64 elements of D8 that make up D8 / D4xD4. 

Green and Cyan dots with white centers (32+32 = 64 dots) and 
Red and Magenta dots with black centers (32+32 = 64 dots) 
correspond to the 128 elements of E8 / D8. 



The 24 Orange Root Vectors of the D4 of E8 Standard Model + Gravity Ghosts 
are on the Horizontal X-axis. 

8 of them in the Orange Box represent the 8 Root Vectors of the Standard Model 
Gauge Groups SU(3) SU(2) U(1). 
Their 4 Cartan Subalgebra elements correspond 
to the 4 Cartan Subalgebra elements of D4 of E8 Standard Model + Gravity Ghosts 
and to half of the 8 Cartan Subalgebra elements of E8.  

The other 24-8 = 16 Orange Root Vectors represent Ghosts of 16D U(2,2) 
which contains the Conformal Group SU(2,2) = Spin(2,4) 
that produces Gravity + Dark Energy by the MacDowell-Mansouri mechanism. 

Standard Model Gauge groups come from CP2 = SU(3) / SU(2) x U(1)
 (as described by Batakis in Class. Quantum Grav. 3 (1986) L99-L105)

Electroweak SU(2) x U(1) is gauge group as isotropy group of CP2.

SU(3) is global symmetry group of CP2 but due to Kaluza-Klein M4 x CP2 structure of 
compact CP2 at every M4 spacetime point, 
it acts as Color gauge group with respect to M4.





The 64 Blue Root Vectors of the space D8 / D4 x D4 represent 8D Spacetime 
and its symmetries such as 8 position x 8 momentum 
and the A7 = SL(8,R) of Unimodular Gravity that is in the Maximal Contraction 
Heisenberg Algebra of E8 with structure 28 + 64 + (A7+1) = 64 + 28. 



The 64 Green and Cyan Root Vectors represent half 
of the First Generation Fermions of E8 / D8. 
The White Centers of their dots indicate that they are Particles. 

Their physical interpretatiions are 



The 64 Red and Magenta Root Vectors represent the other half 
of the First Generation Fermions of E8 / D8. 
The Black Centers of their dots indicate that they are AntiParticles. 

Their physical interpretations are



The overall picture with physical interpretation boxes is 



Lost in Math ? 
Try Thinking Like a Physicist

Frank Dodd (Tony) Smith, Jr. - 2018

If you think that today’s dominant Physics Theory - Superstrings -  
is All Math and No Connection to Experimental Results (LHC etc) 

and 
if that has you feeling Lost in Math 

then 
I suggest you go back to Physics 101 and methodically Think Physics: 

(Note - There is Math in this outline and some of it is Advanced, 
but here Physics Intuition tells you what to do 

and the Math is just there to carry out the Physics Ideas. 
Also 

For Details about this Construction, 
see viXra 1602.0319 ) 

Start with a familiar thing - 4-dimensional Minkowski Spacetime M4. 
Then put just one Initial Fermion (lepton or quark) in it. 
Then the Dirac Equation shows that a cloud of virtual particle-antiparticle pairs 
will surround the Initial Fermion. 

Consider the Virtual Cloud containing the Initial Fermion 
to be a Schwinger Source. What is the Geometry of the Schwinger Source ? 
Experiment has shown that it has Symmetry of Standard Model Gauge Groups 
U(1) and SU(2) and SU(3) all of which are in an Internal Symmetry Space CP2 

CP2 = SU(3) / SU(2)xU(1) 
Batakis has shown that those Standard Model Gauge Symmetries 
work as expected if Spacetime is expanded to (4+4)-dim Kaluza-Klein M4 x CP2 
Each Fermion Schwinger Source Cloud has Gauge Symmetry Structure 
of Symmetric Space and Bounded Complex Domain with Shilov Boundary 
and Poisson Kernel and Bergman Kernel. 
Bergman Kernel defines a Green’s Function Propagator for each Schwinger Source.
Wyler has shown that ratios of Invariant Measures (or, equivalently, 
ratios of related Compact Volumes) determine Particle Masses and Force Strengths. 



The remaining 26-16 = 10 dimensions of 26-dim String Theory 
represent Octonionic M(1,9) Spacetime. 

When Octonionic M(1,9) Spacetime is reduced 
to Cf6 x CP2 Kaluza-Klein and then to M4 x CP2 Kaluza-Klein
the Higgs is produced by the Mayer-Trautman mechanism 
and the Second and Third generations of Fermions appear. 

The Higgs is seen to be related to Tquark-Tantiquark Condensate 
by a phase diagram with Normal Stable, Vacuum Instability, and Non-Perturbativity - 
Triviality - (4+4)-dim Kaluza-Klein Higgs Compositeness plus Critical Point, 
showing 3 Mass States of Nambu-Jona-Lasinio type Higgs-Tquark Systems: 



Fermilab and LHC Experiments from 1994 to 2016 have indicated the existence 
of the 3 Mass States of the Higgs-Tquark Nambu-Jona-Lasinio type System. 

( For Details, see viXra 1712.0344. )



At this point we have 
==============================================================

Nambu-Jona-Lasinio Higgs-Tquark System with 3 Mass States 

and 

(4+4)-dim M4 x CP2 Kaluza-Klein Spacetime with 8 Position components 
and 8 Momentum components for 8x8 = 64 dimensions representing Spacetime

and 

SU(3) SU(2) U(1) Standard Model Gauge Groups with 
SU(2)xU(1) as local symmetry groups of CP2 = SU(3) / SU(2)xU(1) 
SU(3) as Batakis symmetry group contained in SU(4) 
with SU(4) subgroup of D4  

and

Spin(2,4) = SU(2,2) Conformal Gravity + Dark Energy 
with SU(2,2) subgroup of D4 

and 

128-dim T2  Dixon CxHxO x CxHxO First-Generation Fermion Spinors = 
= 8 spacetime components of 8 Fermion Particles and 8 Fermion AntiParticles

============================================================

The two copies of D4 (Standard Model and Gravity + Dark Energy) 
combine  with the 64-dim Spacetime Position and Momentum 
to form 120-dim D8 with structure 

D8 / D4 x D4 = 64-dim Spacetime Position and Momentum

120-dim D8 combines with 128-dim T2 to form 248-dim E8 with structure 
E8 / D8 = 128-dim T2

E8 is contained in the Real Clifford Algebra Cl(16) as 
248-dim E8 = 120-dim Cl(16) BiVectors + 128-dim Cl(16) +Half-Spinors

Due to 8-Periodicity of Real Clifford Algebras 
Cl(16N) = Cl(16) x ...(N tensor products)...  x Cl(16)

and we can construct the Completion of the Union of All Cl(16) Tensor Products 
 (It is a Real Clifford version of the Complex Clifford Hyperfinite II1 von Neumann factor = model of Fock space.)   

which is a realistic Algebraic Quantum Field Theory (AQFT)
( For Details of how this works, see viXra 1602.0319. )



Cl(16) Bulk and E8 Boundary Physics 
Frank Dodd (Tony) Smith, Jr. - 2018

Abstract

Physical Spacetime is the Shilov Boundary of a Complex Domain Bulk Space. 
Bulk Domain is made up of Cells carrying 65,536 Cl(16) Quantum Information Elements. 
Physical Spacetime contains an Indra’s Net of Schwinger Source Particles which form Atoms which in 
turn form Tubulin Dimers and Microtubules carrying 65,000 Quantum Information Elements. 
The Spacetime Microtubules and Bulk Domain Cells have Resonant Connection by Bohm Quantum 
Potential, thus connecting Consciousness of Human Body with Universal Spiritual Consciousness. 
The Complex Domain Buik and Shilov Boundary are also related by Poisson and Bergman Kernels. 
Bergman Kernel for a Bounded Region of Spacetime is the Green’s Function for that Region as a 
Schwinger Source carrying Charge of Symmetry of its Spacetime Region.  
Schwinger Sources act as Jewels of a Universal Indra’s Net with Quantum Blockchain Structure. 
For each Schwinger Source to carry Information of Indra’s Net it must have Fractal Structure. 
Geometry of Schwinger Sources their Green’s Functions allows calculation of Force Strengths 
and Particle Masses. For details see viXra  1701.0496 , 1701.0495 , 1602.0319 , 1711.0476 , 1801.0086

Table of Contents:

Abstract ... page 1

Complex Domain Bulk and Shilov Boundary ... page 2

Poisson and Bergman Kernels ... page 3

Green’s Function and Schwinger Sources ... page 5 

Schwinger Sources as Jewels of Indra’s Net ... page 6

Fractal Julia Set internal structure of Schwinger Sources  ... page 7 

Complex Domain Bulk and Shilov Boundaries ... page 8
2D Complex Numbers - 2D Feynman Checkerboard

4D Quaternion - 4D Minkowski M4 Spacetime
8D Octonion  - 8D M4 x CP2 Kaluza-Klein Spacetime

16D Sedenion  - 16D Bulk Domain of which RP1xS7 is Shilov Boundary
24D - Fundamental Cells of 26D String Theory with Monster Group Symmetry

64D - 8 Position x 8 Momentum of 8D Octonionic and (4+4)D Kaluza-Klein Spacetimes and 
Cl(64) = Cl(8)^8 is self-reflexive End of Inflation with dim = 2^64 = 10^19 = 10 x Brain Tubulin Dimers.

128D - space of Half-Spinors of Cl(16) and Geoffrey Dixon’s T2 Spinor Space
256D - Cl(8) and Spinors of Cl(16) 

16D Sedenions and Zero Divisors ... page 9 

Calculation Results ... page 10



In E8 Physics ( viXra 1602.0319 ) Spacetime is the 8-dimensional  Shilov Boundary RP1 x S7 of the 
Type IV8 Bounded Complex Domain Bulk Space of the Symmetric Space Spin(10) / Spin(8)xU(1) 
which Bulk Space has 16 Real dimensions and is the Vector Space of the Real Clifford Algebra Cl(16). 
By 8-Periodicity, Cl(16)  = tensor product Cl(8) x Cl(8) = Real 256x256 Matrix Algebra M(R,256) 
and so has 256x256 = 65,536 elements. 

Cl(8) has 8 Vectors, 28 BiVectors, and 16 Spinors with 8+28+16 = 52 = F4 Lie Algebra.
Cl(16) has 120 BiVectors, and 128 Half-Spinors with 120+128 = 248 = E8 Lie Algebra.
The 248 E8 elements of Cl(16) define a Lagrangian for the Standard Model and for Gravity - Dark Energy 
so that 65,536 - 248 = 65,288 elements of Cl(16) can carry Bits of Information. 
The Complex Bulk Space Cl(16) contains the Maximal Contraction of E8 which is H92 + A7 
a generalized Heisenberg Algebra of Quantum Creation-Annihilation Operators with graded structure 

 28 + 64 + ((SL(8,R)+1) + 64 + 28

We live in the Physical Minkowski M4 part of Kaluza-Klein M4 x CP2 structure of RP1 x S7 Boundary. 
(where CP2 = SU(3) / SU(2)xU(1) is Internal Symmetry Space of Standard Model gauge groups) 

Our Consciousness is based on Binary States of Tubulin Dimers (each 4x4x8 nm size) in Microtubules. 

MIcrotubules are cylinders of sets of 13 Dimers with maximal length about 40,000 nm so that 
each Microtubule can contain about 13 x 40,000 / 8 = 65,000 Bits of Information. 
The Physical Boundary in which we live is a Real Shilov Boundary in which E8 is manifested 
as Lagrangian Structure of Real Forms of E8 with Lagrangian Symmetric Space structure:  

E8 / D8 = (OxO)P2 for 8 componets of 8+8 First-Generation Fermions 
D8 / D4 x D4 for 8-dim spacetime position x 8-dim spacetime momentum 



D4 for Standard Model Gauge Bosons and Gravity - Dark Energy Ghosts 
D4 for Gravity - Dark Energy Gauge Bosons and Standard Model Ghosts

Microtubule Information in the Boundary has Resonant Connection to Cl(16) Information in Bulk Space
by the spin-2 Bohm Quantum Potential with Sarfatti Back-Reaction of 26D String Theory of World-Lines 
consistent with Poisson Kernel as derivative of Green’s function. 

The Bulk Space Domain Type IV8 corresponds to the Symmetric Space Spin(10) / Spin(8)xU(1) 
and is a Lie Ball whose Shilov Boundary RP1 x S7 is a Lie Sphere 8-dim Spacetime.  
It is related to the Stiefel Manifold V(10,2) = Spin(10) / Spin(8) of dimension 20-3 = 17 
by the fibration              Spin(10) / Spin(8)xU(1)  ->  V(10,2)  ->  U(1) 
It can also be seen as a tube z = x + iy whose imaginary part is physically inverse momentum 
so that its points give both position and momentum 
(see R. Coquereaux Nuc. Phys. B. 18B (1990) 48-52) "Lie Balls and Relativistic Quantum Fields"). 

In “Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains” L. K. Hua 
said: “... Editor’s Foreword ... M. I. Graev ... 

...[ Characteristic Manifold = Shilov Boundary ]... 



...”.



In Annals of Mathematics 55 (1952) 19-33 P. R. Garabedian said “... 

...”.
Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in terms of 
Green’s functions ...[of]... what Feynman had called propagators ... The Green’s functions are 
vacuum expectation values of time-ordered Heisenberg operators, and the field theory can be defined 
non-perturbatively in terms of these functions ...[which]... gave deep structural insights into QFTs; in 
particular ... the structure of the Green's functions when their variables are analytically continued to 
complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains (complete simply 
connected Riemannian symmetric spaces) representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use Green’s Functions = 
Kernel Functions of Classical Domain structures characterizing Sources = Leptons, Quarks, and Gauge 
Bosons, to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the particle with ... 
properties ... distributed througout ... small volumes of three-dimensional space ... particles ... must be 
created ... even though we vary a number of experimental parameters ... The properties of the particle ... 
remain the same ... We introduce a quantitative description of the particle source in terms of a source 
function ... we do not have to claim that we can make the source arbitrarily small ... the experimeter... 
must detect the particles ...[by]... collision that annihilates the particle ... the source ... can be ... an 
abstraction of an annilhilation collision, with the source acting negatively, as a sink ... The basic things 
are ... the source functions ... describing the intermediate propagation of the particle ...”.

E8 Physics constructs the Lagrangian integral such that the mass m emerges as the integral over the 
Schwinger Source spacetime region of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus 
the valence fermion so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.



Schwinger Sources as described above are continuous manifold structures of Bounded Complex 
Domains and their Shilov Boundaries but the E8 model at the Planck Scale has spacetime condensing 
out of Clifford structures forming a Lorentz Leech lattice underlying 26-dim String Theory of World-Lines 
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.
The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice 
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single Planck-scale 
entity because Tachyons create a cloud of particles/antiparticles. The cloud is one Planck-scale 
Fundamental Fermion Valence Particle plus an effectively neutral cloud of particle/antiparticle pairs 
forming a Kerr-Newman black hole. That cloud constitutes the Schwinger Source.
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud Source should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Each Schwinger Source particle-antiparticle pair should see (with Bohm Potential) the rest of our 
Universe in the perspective of 8 x 10^53 Monster Symmetry so a Schwinger Source acting as a Jewel 
of Indra’s Net of Schwinger Source Bohm Quantum Blockchain Physics (viXra 1801.0086 )
can see / reflect 10^27 x 8 x 10^53 = 8 x 10^80 Other Schwinger Source Jewels of Indra’s Net. 

How many Schwinger Sources are in the Indra’s Net of Our Universe ? 
Based on gr-qc/0007006 by Paola Zizzi, the Inflation Era of Our Universe ended with Quantum 
Decoherence when its number of qubits reached 2^64 for Cl(64) = Cl(8)^8 self-reflexivity whereby each 
Cl(8) 8-Periodicity component corresponded to each basis element of the Cl(8) Vector Space. 
At the End of Inflation, each of the 2^64 qubits transforms into 2^64 elementary first-generation fermion 
particle-antiparticle pairs. The resulting 2^64 x 2^64 pairs constitute a Zizzi Quantum Register of order 
2^64 x 2^64 = 2^128 . 
At Reheating time Tn = (n+1) TPlanck the Register has (n+1)^2 qubits so at Reheating Our Universe has 
(2^128)^2 = 2^256 = 10^77 qubits and since each qubit corresponds to fermion partiilce-antiparticle pairs 
that average about  0.66 GeV so 

the number of particles in our Universe at Reheating is about 10^77 nucleons 
which, being less than 10^80, can be reflected by Schwinger Source Indra Jewels.

The Reheating process raises the energy/temperature at Reheating to Ereh = 10^14 GeV, the geometric 
mean of the Eplanck = 10^19 GeV and Edecoh = 10^10 GeV. After Reheating, our Universe enters the 
Radiation-Dominated Era, and, since there is no continuous creation, particle production stops, so the 
10^77 nucleon Baryonic Mass of our Universe has been mostly constant since Reheating, 
and will continue to be mostly constant until Proton Decay.

How are the Elements of Indra Net Information positioned in a Schwinger Source 
that can reflect 10^80 Other Schwinger Source Indra Jewels ?

To be evenly distributed in a 3D cube of size 10^(-24) cm each Information Element would have 
a volume of 10^(-24x3) / 10^80 = 10^(-72-80) = 10^(-152) cm^3 or a size of roughly 10^(-50) cm 
which is much smaller than the Planck scale of 1.6 x 10^(-33) cm 
so an even distribution of Information Elements is not realistic. 

To fit inside a Schwinger Source the Information Elements should be distributed as a Fractal. 



Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say
“... Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the potential of the unit 
disk and the potential of any connected prisoner set ... corresponding to z -> z^2 + c ... 

... using c = -1 ... There are two fixed points, 
z1 = ( 1 - sqrt(5) ) / 2     and     z2 = ( 1 + sqrt(5) ) / 2

... The derivatives ... at z1 and z2 are | 1 +/- sqrt(5) | > 1 . 
Thus, both fixed points are repelling and consequently points of the Julia set ... 
therefore ... each will identify a field line ... 
The potential function ... 
induce[s] a natural decomposition of the escape set ... into level sets ... 
a binary decomposition of ... level sets ... provide[s] a means of identifying field lines and dynamics ... 

... There are 2^n stage-n cells in a level set ...”. 
A stage-256 Julia level set based on Binary Decompositionn has 2^256 = about 10^77 cells 

so Full Indra Net information can be seen / reflected by each Schwinger Source Indra Jewel. 



The 2D Complex Number Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 1D space of RP1xS1 with c = 0 S1 circle and equivalently to c = -1 Complex Julia Set. 
Each of the 2^256 Indra Schwinger Source Cells is a 1D neighborhood of an S1 Julia Set point. 
RP1xS1 can represent a 2D Feynman Checkerboard. 

4D Quaternion Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 3D space of RP1xS3 = M4 with c = 0 S3 and equivalently to c = -1 Quaternion Julia Set. 
Peitgen and Richter in Beauty of Fractals say
“... A Quaternionic Julia  set image by Prokofiev (wikimedia) shows the Quaternion Julia Set for c = -1 with 
a cross-section in the XY plane. in which the corresponding Complex "San Marco fractal" is visible:

...”. Each of the 2^256 Indra Schwinger Source Cells is a 3D neighborhood of an S3 Julia Set point. 
RP1xS3 can represent 4D Minkowski M4 Spacetime. 

8D Octonion  Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 7D space of RP1xS7 spacetime with c = 0 S7 and equivalently to c = -1 Octonion Julia Set. 
Each of the 2^256 Indra Schwinger Source Cells is a 7D neighborhood of an S7 Julia Set point. 
RP1xS7 can represent 8D M4 x CP2 Kaluza-Klein Spacetime. 

16D Sedenion  Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 15D space of Bulk 16D spacetime with c = 0 S15 and equivalently to c = -1 Sedenion Julia Set. 
Each of the 2^256 Indra Schwinger Source Cells is a 15D neighborhood of an S15 Julia Set point. 
16D Sedenion can represent 16D Bulk Domain of which RP1xS7 is Shilov Boundary. 

24D Leech  Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 23D space of 26D String Theory with c = 0 S23 and equivalently to c = -1 Julia Set for 24-ons. 
Each of the 2^256 Indra Schwinger Source Cells is a 23D neighborhood of an S23 Julia Set point. 
24D Leech can represent Fundamental Cells of 26D String Theory with Monster Group Symmetry. 
24D Leech corresponds to B24 = Spin(10)/Spin(7) of Porteous showing Spin(10) not transitive on S31

64D Binary Decomposition gives 2^256 = 10^77 cells distributed over 
spatial 63D space of A7 with c = 0 S63 and equivalently to c = -1 Julia Set for 64-ons.
Each of the 2^256 Indra Schwinger Source Cells is a 63D neighborhood of an S63 Julia Set point. 
64D can represent 8 Position x 8 Momentum of 8D Octonionic and (4+4)D Kaluza-Klein Spacetimes.
Cl(64) = Cl(8)^8 is self-reflexive End of Inflation with dim = 2^64 = 10^19 = 10 x Brain Tubulin Dimers.

128D Binary Decomposition gives 2^256 = 10^77 cells distributed over 
128D space of Half-Spinors of Cl(16) with c = 0 S127 and equivalently to c = -1 Julia Set for 128-ons.
128D also represents Geoffrey Dixon’s T2 Spinor Space. 

256D Binary Decomposition gives 2^256 = 10^77 cells distributed over 
256D Cl(8) and Spinors of Cl(16) with c = 0 S255 and equivalently to c = -1 Julia Set for 256-ons.



16D Sedenions and Higher Cayley-Dickson Algebras have Zero Divisors

Guillermo Moreno (arXiv math/0512517) has shown that V(7,2) = Spin(7) / Spin(5) can 
be identified with the Zero Divisors of the 4th Cayley-Dickson Algebra A4 = Sedenions 
for which Zero Divisors are given by the fibration V(7,2) -> G2 -> S3 
and which have 7+28 = 35 Associative Triples 
and which have 4-2=2 ZD Irreducible Components and 10-dim Lie Sphere Spin(7) / Spin(5)xU(1)
whose 10D correspond to Cl(1,9) = Cl(2,8) Conformal over Cl(1,7) 
and 
that V(15,2) = Spin(15) / Spin(13) is related to, but not identified with, 
the Zero Divisors of the 5th Cayley-Dickson Algebra A5 = 32-ons  
which have 35 + 120 = 155 Associative Triples 
and which have 8-2=6 ZD Irreducible Components and 26-dim Lie Sphere Spin(15) / Spin(13)xU(1)
whose 26D correspond to 26D String Theory and to 26-dim traceless J(3,O)o
and 
that V(127,2) = Spin(127) / Spin(125) is related to, but not identified with, 
the Zero Divisors of the 8th Cayley-Dickson Algebra A8 = 256-ons  
which have 1+6+28+120+496+2016+8128=10795 Associative Triples 
and which have 64-2=62 ZD Irreducible Components and 250-dim Lie Sphere Spin(127) / Spin(125)xU(1)
whose 256D correspond to 8-Periodicity building block Cl(8). 

Robert de Marrais in arXiv 0804.3416 and math.RA/0207003 said “... Moreno ... determines that the 
automorphism group of the ZD’s of all 2^n-ions ... obey a simple pattern: for n > 4, this group has the form 
G2 x (n-3) x S3 (... order-6 permutation group on 3 elements) ... This says the automorphism group of the 
Sedenions’ ZD’s has order 14 x 1 x 6 = 84  ... based on 7 octahedral lattices (“Box-Kites”) ...

...  Harmonics of Box-Kites, called here “Kite-Chain Middens,” ... extend indefinitely into higher forms of 
2^n -ions. All non-Midden-collected ZD diagonals in the ... 32-ons ... belong... to a set of 15 “emanation 
tables,” ... they house 168 ... PSL(2,7) ... cells ... 8 ... 32-ons ,,, ET’s ... from S = 8 to 15 ... 

[here are] ... Emanation Tables ... ET’s for S = 15, N = 5,6,7 ... and fractal limit ... 



Calculation Results ( details in viXra 1602.0319 )

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of the
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force                Tree-Level              Higher-Order
e-neutrino                         0                    0 for nu_1
mu-neutrino                        0                9 x 10^(-3) eV for nu_2
tau-neutrino                       0                5.4 x 10^(-2) eV for nu_3

electron                       0.5110 MeV
down quark                      312.8 MeV            charged pion = 139 MeV
up quark                        312.8 MeV              proton = 938.25 MeV
                                                  neutron - proton = 1.1 MeV

muon                            104.8 MeV                106.2 MeV
strange quark                     625 MeV
charm quark                      2090 MeV

tauon                            1.88 GeV
beauty quark                     5.63 GeV
truth quark (low state)           130 GeV           (middle state) 174 GeV
                                                      (high state) 218 GeV

W+                             80.326 GeV
W-                             80.326 GeV
W0                             98.379 GeV               Z0 = 91.862 GeV

Mplanck 1.217x10^19 GeV

Higgs VEV (assumed)             252.5 GeV
Higgs (low state)                 126 GeV           (middle state) 182 GeV
                                                      (high state) 239 GeV

Gravity Gg (assumed)               1
(Gg)(Mproton^2 / Mplanck^2)                                 5 x 10^(-39)
EM fine structure              1/137.03608
Weak Gw                          0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))                    1.05 x 10^(-5)
Color Force at 0.245 GeV         0.6286                    0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                     s                      b
u 0.975                 0.222                  0.00249 -0.00388i
c -0.222 -0.000161i     0.974 -0.0000365i      0.0423
t 0.00698 -0.00378i    -0.0418 -0.00086i       0.999
The phase angle d13 is taken to be 1 radian.



Spacetime: 4+4 = 8 and 6+4 = 10
Frank Dodd (Tony) Smith, Jr. - 2018

This paper is a brief summary of some useful facts about Spacetime for E8 Physics. 

In E8 Physics ( viXra 1602.0319 ) at high energies Spacetime is the 8-dimensional 
Shilov Boundary RP1 x S7 of the Type IV8 Bounded Complex Domain of 
the Symmetric Space Spin(10) / Spin(8)xU(1). 

From this point of view, 8-dim Spacetime RP1 x S7 Shilov Boundary 
which is acted upon by Spin(1,7) 
is the Boundary of a Complex Bulk Space that is a Complex Domain of Type IV8 
which Complex Bulk Space has 16 Real dimensions with Clifford Algebra Cl(16). 
By 8-Periodicity, Cl(16)  = tensor product Cl(8) x Cl(8). 
Cl(8) has 8 Vectors, 28 BiVectors, and 16 Spiinors with 8+28+16 = 52 = F4 Lie Algebra.
Cl(16) has 120 BiVectors, and 128 Half-Spiinors with 120+128 = 248 = E8 Lie Algebra.

The Spin(1,7) action on 8-dim Spacetime is the BiVector Lie Algebra of Cl(1,7) which is 
a Real Clifford Algebra and Cl(1,7) = Cl(0,8) = Cl(4,4) = M(R,16) = Real 16x16 Matrix Algebra. 

At lower energies the 8-dim Octonionic structure of the Shilov Boundary transitions 
to Quaternionic Structure of Cl(2,6) = Cl(3,5) = M(H,8) = Quaternion 8x8 Matrix Algebra. 

resulting in (4+4)-dim Quaternionic Kaluza-Klein structure M4 x CP2 
where CP2 = SU(3) / SU(2)xU(1) is Internal Symmetry Space 
and M4 is physical Minkowski Spacetime of Cl(1,3) = M(H,2) , 

Quaternionic Cl(3,5) contains Cl(2,4) = M(H,4) whose BiVector Lie Algebra is 
the Conformal Group Spin(2,4) = SU(2,2) that has effective action on M4. 
so that 
the 4-dim M4 part of (4+4)-dim Kaluza-Klein M4 x CP2 can be represented 
as the 6-dim space Cnf6 which is the Vector space of Cl(2,4) with BiVector Spin(2,4) 
thus producing 
a Conformal (6+4)-dim Spacetime with Kaluza-Klein structure Cnf6 x CP2 .

There is a corresponding Conformal Octonionic 10-dim Spacetime 
that is manifested in E8 Physics seen as a 26D String Theory with 
Strings being physically interpreted as World-Lines and the spin-2 entities being 
seen as carriers of the Bohm Quantum Potential with Sarfatti Back-Reaction. 

From this point of view, 10-dim Spacetime is the Boundary of a Complex Bulk Space 
Domain of Type IV10 of the Symmetric Space Spin(12) / Spin(10)xU(1) 
whose Shilov Boundary is RP1 x S9 on which Spin(1,9) = SL(2,O) acts. 

The Spin(1,9) action on 8-dim Spacetime is the BiVector Lie Algebra of Cl(1,9) which is 
a Real Clifford Algebra and Cl(1,9) = Cl(2,8) = Cl(5,5) = M(R,32) = Real 32x32 Matrix Algebra.  
Cl(1,9) = Cl(2,8) = Cl(5,5) is Conformal over Cl(1,7) = Cl(0,8) = Cl(4,4).  

Transition from Octonionic high-energy to Quaternionic low-energy gives  
Cl(1,9) = Cl(2,8) = Cl(5,5) = M(R,32) transition to Cl(3,7) = Cl(4,6) = Cl(0,10) = M(H,16). 





Bohm Quantum Blockchain 
and 

Indra’s Net with Schwinger Source Jewels
Frank Dodd (Tony) Smith, Jr. - 2018

Abstract 

E8 Physics ( viXra 1602.0319  and 1701.0495 and 1701.0496 ) 
is based on 26D String Theory with Strings interpreted as World-Lines 
and spin-2 carriers of Bohm Quantum Potential with Sarfatti Back-Reaction 
and an Indra’s Net with each Indra’s Jewel being a Schwinger Source. 
Each Schwinger Source contains about 10^27 virtual particle/antiparticle pairs 
and interacts with the rest of our Universe through 8 x 10^53 elements of the  
Monster automorphism group of each 26-dim String Theory cell modulo a Leech lattice 
so each Schwinger Source can contain full Blockchain information 
about 10^27 x 8 x 10^53 = 8 x 10^80 other Schwinger Sources in our Universe 
which is enough capacity to act as an Indra’s Jewel Blockchain Block for our Universe. 
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Indra’s Net

“... "Indra's net" is the net of the Vedic deva Indra, whose net hangs over his palace on 
Mount Meru, the axis mundi of Buddhist and Hindu cosmology. In this metaphor, 
Indra's net has a multifaceted jewel at each vertex, 
and each jewel is reflected in all of the other jewels ... 
the image of "Indra's net" is used to describe the interconnectedness of the universe ... 
Francis H Cook describes Indra's net thus:
“Far away in the heavenly abode of the great god Indra, there is a wonderful net ... 
a single glittering jewel in each "eye" of the net ... in ... each of the jewels ... 
its polished surface ... reflect[s] all the other jewels in the net ... Not only that, but each 
of the jewels reflected in this one jewel is also reflecting all the other jewels ...” “.
Image from https://brightwayzen.org/meetings-placeholder/indras-net-honoring-interdependence-scales/ :

In realistic E8 Physics ( viXra 1602.0319  and 1701.0495 and 1701.0496 ) 
each Indra Jewel is a Schwinger Source. 

https://brightwayzen.org/meetings-placeholder/indras-net-honoring-interdependence-scales/
https://brightwayzen.org/meetings-placeholder/indras-net-honoring-interdependence-scales/


E8 Physics - 26D J(3,O)o String Theory - Bohm Quantum Potential

To understand Schwinger Sources of E8 Physics start with 26D String Theory: 
interpret Strings as World-Lines of Particles and 
spin-2 String Theory 24x24 symmetric matrices 

as carriers of Bohm Quantum Potential (not gravitons).

Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:
“... String theory proposes ... small one-dimensional extended objects, strings,
of typical size Ls = 1/ Ms, with Ms known as the string scale ...
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime,
known as the worldsheet, which is the analog of the ... worldline of a point particle ...
for the bosonic string theory ... the classical string action is the total area spanned by
the worldsheet ... This is the ... Nambu– Goto action ...”.

 ( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )
In my unconventional view the red line and the green line are different strings/
worldlines/histories and the world-sheet is the minimal surface connecting them,
carrying the Bohm Potential. 

The t world-sheet coordinate is for Time of the string-world-line history.
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.
Further, Ibanez and Uranga also said:
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x).
This tachyon ... is ... unstable
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string
interaction coupling constant gs
...
the antisymmetric part is the 26d 2-form field BMN
...
The symmetric traceless part is the 26d graviton GMN ...”.

My interpretation of the symmetric traceless part  
differs from that of Ibanez and Uranga in that it

is the carrier of the Bohm Quantum Potential.  



Closed string tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions.

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The antisymmetric SO(24) little group is related to the Monster automorphism group
that is the symmetry of each cell of Planck-scale local lattice structure.

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.

My interpretation of what Polchinski describes as the graviton
differs from that of Polchinski in that it

is the carrier of the Bohm Quantum Potential.

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R).
Jordan algebras correspond to the matrix algebra of quantum mechanical states,
that is, from a particle physics point of view,
the configuration of particles in spacetime upon which the gauge groups act.
24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space.
The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices.
Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory
and the algebra of its Quantum States, so that

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion 
that carries the Bohm Quantum Potential 

for interactions among Strings = World-Line Histories of Schwinger Sources.



E8 Physics - 26D J(3,O)o String Theory - Lagrangian Structure

The 26-dim traceless part J(3,O)o of 27-dim Jordan Algebra J(3,O)
gives a realistic Lagangian. J(3,O)o has
2 of its 3 Octonion parts as 8+8=16-dim representation of 8 first-gen Fermions
and 
26-16 = 10-dim as String Theory spacetime that decomposes into
Kaluza-Klein 6-dim Conformal space of Spin(2,4) x 4-dim CP2 = SU(3) / SU(2)xU(1)
which then gives 4-dim M4 x 4-dim CP2 Kaluza-Klein.
The conformal Spin(2,4) gives Gravity via MacDowell-Mansouri

The CP2 gives Standard Model SU(3) x SU(2) x U(1) via Batakis

Decomposition to M4 x CP2 Kaluza-Klein gives Higgs via Mayer-Trautman
and 
gives 2nd and 3rd generations of fermions.



26-dim J(3,O)o represents Lie Algebra F4 - Two copies of F4 give E8 Physics

F4 lives in the Real Clifford Algebra Cl(8) as 
52-dim F4 = 8-dim Vectors of Cl(8) + 28-dim D4 BiVectors of Cl(8) + 16-dim D4 Spinors
16-dim D4 Spinors of F4 can be represented by anti-commutators and commutators 
( via Ramond and viXra 1208.0145 ) so they can physically represent Fermions. 

By 8-Periodicity of Real Clifford Algebras the tensor product Cl(8) x Cl(8) = Cl(16). 
E8 lives in the Real Clifford Algebra Cl(16) as 

248-dim E8 = 120-dim D8 BiVectors of Cl(16) + 128-dim D8 Half-Spinors 

Label the two copies of Cl(8) as Cl(8)sm and Cl(8)grav because 

Cl(8)sm contains F4sm and D4sm with subalgebra SU(3) of Standard Model 
as well as ghosts of Conformal Gravity

and 
Cl(8)grav contains F4grav and D4grav with subalgebra Spin(2,4) of Gravity

as well as ghosts of Standard Model

120-dim D8 of E8 = 28-dim D4sm x 1grav + 1sm x 28-dim D4grav + 8vsm x 8vgrav 

64-dim 8vsm x 8vgrav = 63-dim A7+1 
where A7 = SL(8,R) of UniModular 8-dim Spacetime

256-dim D8 Spinors = ( 8+hspD4grav + 8-hspD4grav ) + ( 8+hspD4sm + 8-hspD4sm ) = 
= ( 8+hspD4grav x 8+hspD4sm + 8+hspD4grav x 8-hspD4sm ) + 

+ ( 8-hspD4grav x 8+hspD4sm + 8-hspD4grav x 8-hspD4sm )
so

since the D4grav Half-Spinors determine whether D8 Half-Spinors 
represent normal (8+hspD4grav) or mirror (8-hspD4grav) Fermions 

since E8 only contains normal Fermions

128-dim D8 Spinors =  8+hspD4grav x ( 8+hspD4sm + 8-hspD4sm ) 
= ( 8+hspD4grav x 8+hspD4sm + 8+hspD4grav x 8-hspD4sm ) 

= 8 components of 8 Gen1 Fermion Particles + 
+ 8 components of 8 Gen1 Fermion Anti-Particles

Decomposition to M4 x CP2 Kaluza-Klein 
gives 2nd and 3rd generations of Fermions 

and gives Higgs via Mayer-Trautman
and gives Standard Model SU(2)xU(1) via Batakis from CP2 = SU(3) / SU(2)xU(1) 



E8 Physics - 26D J(3,O)o String Theory - Schwinger Sources

To understand Schwinger Sources of E8 Physics start with 26D String Theory: 
interpret Strings as World-Lines of Particles and 
spin-2 String Theory things as carriers of Bohm Quantum Potential (not gravitons).

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:
S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)
S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

(for results of E8 Physics Wyler-type calculations see Appendix of this paper)

Schwinger (1969 - physics/0610054) said: “... operator field theory ... replace[s] the
particle[s] with ... small volumes of three-dimensional space ... 
The properties of the particle ... remain the same ... 
We introduce a quantitative description of the particle source in terms of a source 
function ... we do not have to claim that we can make the source arbitrarily small ...
The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime forming a Leech lattice 
underlying 26-dim String Theory of World-Lines



with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.

That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct 
E8 integral domain lattices there are 7 (or 8 if you include a non-integral domain E8 
lattice) distinct Leech lattices. The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order of the Schwinger Source, so that 
the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale. 
Therefore, 
the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Each of those particle-antiparticle pairs should see (with Bohm Potential) 
the rest of our Universe in the perspective of 8 x 10^53 Monster Symmetry 
so 

a single Schwinger Source acting as a Jewel of Indra’s Net should see / reflect 
10^27 x 8 x 10^53 = 8 x 10^80 Other Schwinger Source Jewels of Indra’s Net 
which is consistent with the number of Schwinger Sources in our Universe. 



Blockchain Structure of Bohm Quantum Potential 

Andrew Gray in arXiv quant-ph/9712037 said:
“... probabilites are ... assigned to entire fine-grained histories ...

base[d] ... on the Feynman path integral formulation ...”
so in E8 Physics the Indra’s Net of Schwinger Source Jewels 
would not have Bohm Quantum Potential interactions between two Jewels, 
rather the interactions would be between the two entire World-Line History Strings 

( image adapted from http://www.blockchaintechnologies.com/ )
According to https://hbr.org/2017/01/the-truth-about-blockchain “... How Blockchain Works ...

1. Distributed Database
Each party on a blockchain has access to the entire database and its complete history. No single party 
controls the data or the information. Every party can verify the records of its transaction partners directly, 
without an intermediary.

2. Peer-to-Peer Transmission
Communication occurs directly between peers instead of through a central node. 
Each node stores and forwards information to all other nodes.

3. Transparency with Pseudonymity
Every transaction and its associated value are visible to anyone with access to the system. Each node, or 
user, on a blockchain has a unique 30-pluscharacter
alphanumeric address that identifies it. Users can choose to remain anonymous or provide proof of their 
identity to others. Transactions occur between blockchain addresses.

4. Irreversibility of Records
Once a transaction is entered in the database and the accounts are updated, the records cannot be 
altered, because they’re linked to every transaction record that came
before them (hence the term “chain”). Various computational algorithms and approaches are deployed to 
ensure that the recording on the database is permanent, chronologically ordered, and available to all 
others on the network.

5. Computational Logic
The digital nature of the ledger means that blockchain transactions can be tied to computational logic and 
in essence programmed. So users can set up algorithms and rules that automatically trigger transactions 
between nodes. ...”.

http://www.blockchaintechnologies.com/
http://www.blockchaintechnologies.com/
https://hbr.org/2017/01/the-truth-about-blockchain
https://hbr.org/2017/01/the-truth-about-blockchain


With respect to Bohm Quantum Potential of E8 Physics Schwinger Sources 
there is no Human directly controlling any Event / Interaction / Transaction, 
as they are all completely controlled by the Laws of Physics which 
define “algorithms and rules that automatically trigger transactions between nodes” . 

Each Node is a Schwinger Source that is connected by Bohm Quantum Potential 
to all other Schwinger Source Nodes in our Universe 

and governed by the “algorithms and rules” of the E8 Physics Lagrangian 
and the Algebraic Quantum Field Theory arising from 

the completion of the union of all tensor products of copies of Cl(16) 
each copy of Cl(16) containing E8 and the E8 Lagrangian. 

Acording to http://www.blockchaintechnologies.com/ “... A blockchain is a type of distributed 
ledger, comprised of unchangable, digitally recorded data in packages called blocks. 
These digitally recorded "blocks" of data is stored in a linear chain ...

... A distributed ledger is a consensus of replicated, shared, and synchronized digital 
data geographically spread across multiple sites, countries, and/or institutions ...”

or, in the case of the E8 Physics Indra’s Net of Schwinger Source Jewels, 
spread across the entirety of our Universe. 

http://www.blockchaintechnologies.com/
http://www.blockchaintechnologies.com/


Appendix - Results of E8 Physics Calculations



Higgs-Tquark NJL 3-State System  
at LHC (for Higgs) and at Fermilab (for Tquark)

Frank Dodd (Tony) Smith, Jr. - 2018

Abstract: 

E8 Physics (viXra 1804.0121) views Higgs as a Nambu-Jona-Lasinio (NJL) type Truth 
Quark -Truth antiQuark Condensate with 3 mass states for Higgs and Truth Quark: 

Low-mass - 125 GeV Higgs and 130 GeV Truth Quark; 
Middle-mass - 200 GeV Higgs and 174 GeV Truth Quark; 
High-mass - 240 GeV Higgs and 220 GeV Truth Quark. 

This paper is about observations of Higgs and Truth Quark mass states 
and data analysis such as histogram Error Bars and Bin Widths. 
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LHC Higgs and Fermilab Truth Quark Experiments

Now (2018) Fermilab is no longer doing Truth Quark Experiments 
but the LHC is still doing Higgs Experiments: 

On 28 Feb 2018 the 133rd LHCC Meeting - OPEN Session - presented slides:
LHC Machine Status Report - Markus Zerlauth - 

 

 



LHC and Fermilab Consensus View:
there is 1 Higgs at 125 GeV  

there is 1 Truth Quark at 174 GeV

E8 Physics View: Higgs and Truth Quark = 3-Mass-State Nambu-Jona-Lasinio 
System: 

Higgs at 125 GeV and Truth Quark at 130 GeV 
Higgs at 195 GeV and Truth Quark at 174 GeV
Higgs at 260 GeV and Truth Quark at 220 GeV

Here are Higgs Mass - Truth Quark Mass Phase Diagrams with 
! Normal Stable Region in green 
! Non-Perturbative Region in upper part of red region 
! Vacuum Instability Region in right side of red region 
! Vacuum Metastable Region in yellow 
! Critical Point at HIggs Mass = Higgs VEV 

Phase Diagram on the left shows Consensus View with one Mass State 
Higgs = 125 GeV and Truth Quark = 174 Gev predicting a Metastable Vacuum. 

Phase Diagram on the right shows the E8 Physics View that the Higgs and Truth Quark 
form a 3-Mass-State Nambu-Jona-Lasinio System with 

125 GeV Higgs and 130 GeV Truth Quark in the Normal Stable Region 
195 GeV Higga and 174 GeV Truth Quark on Boundary of NonPerturbative Region 

260 GeV Higgs and 220 GeV Truth Quark at Critical Point 

Has the LHC seen 3 Higgs Mass States of E8 Physics?

Has Fermilab seen 3 Truth Quark Mass States of E8 Physics? 

 

 



As to the LHC and 3 Higgs Mass States of E8 Physics: 

CMS PAS HIG-16-041 (2017/04/13) says 
“... The H -> ZZ -> 4l  decay channel (l = e, mu) has a large signal-to-background ratio 

due to the complete reconstruction of the final state decay products 
and excellent lepton momentum resolution ...”.

CMS gives a histogram for the H -> ZZ -> 4l channel in CMS PAS HIG-17-012 (2017/12/08) 
“... analysis is based on proton-proton collisions recorded by the CMS experiment at the CERN 
LHC in 2016 corresponding to an integrated luminosity of 35.9 fb-1 at a center-of-mass energy 
of 13 TeV ... No significant excess of events is observed ... Figure 2: Distribution of the four-
leptons invariant mass in untagged ... category ...” 
The CMS histogram (laft below) has 5 GeV Bins and clearly supports the Consensus View 
with two adjacent Bin Peaks at 125 GeV 
and everything else appearing only as a Forest of Data Points and Error Bars.
The histogram (right below) with exactly same data supports the E8 Physics View. 
It is the CMS histogram with modifications as to Error Bars and Bin Size. 
It clearly shows three Mass States for the Higgs: 125 GeV ; 195 GeV ;  260 GeV 
Its Background Data Points correspond very closely to the CMS Background. 

If the 35.9 fb-1 of Data producing those histograms is (as would be expected) similar 
to the 50 fb-1 collected in 2017 and the 55-60 fb-1 expected to be collected in 2018 then   

BOTH THE CONSENSUS VIEW AND THE E8 PHYSICS VIEW 
ARE CONSISTENT WITH REASONABLE INTERPRETATIONS OF LHC DATA

 

 



Here is a larger scale of the histogram supporting the Consensus View 
with Data Points at the 3 Higgs Mass States in question shown 
in color - green for 125 GeV, cyan for 195 GeV, and magenta for 260 GeV 

The first modification I made was of the Error Bars. Tommaso Dorigo on 22 Dec 2011 
put on his blog a post titled “Those Deceiving Error Bars” saying “... If we observe N, 
that measurement has NO uncertainty: that is what we saw, with 100% probability ...
I would be very happy ... if particle physics experiments turned away from the 
sqrt(N) error bars and adopted ... box uncertainties ... in line with ... “Brazil-bands” ...”. 
In this paper I am not going to try to do box uncertainties like Brazil-bands but 
I am going to do away with Deceiving Error Bars. 

 

 



Here is what happens when the Error Bars are gone: 

The 125 GeV Higgs is still clearly there and the Forest of Error Bars is gone 
but the Data Points for all but 125 GeV still look like Shotgun Scatter 
so the 195 GeV and 260 GeV Higgs Data Points still seem to be random fluctuations.  

Consider the effects of the 5 GeV Bin Size. Tommaso Dorigo on 16 May 2011 put on 
his blog a post titled “Choose Bins Wisely” saying “... The only concern with too narrow 
bins is ...that random fluctuations might distract the user's attention from the important 
features of the distribution ... Let us see ... typical experimental cases ... 
[Case three]... Barely significant bump, small statististics ... Here I believe the narrowest 
binning is a bit extreme ...”. Lubos Motl commented “... the main trade-off here is clear.
If the bins are too wide, you lose the detailed information about the x-coordinate.
If the bins are too narrow, you lose the information about the y-coordinates -
the number of events / objects in each bin becomes too fluctuating ...
It’s always possible to merge bins into bigger ones ...”

In the CMS histogram it is clear that there are large fluctuations between adjacent bins 
so to smooth out that noisy variation between neighboring bins I merged adjacent 
5 GeV bins to get 10 GeV bins (except that I did not merge the 195 GeV and 260 GeV bins)

 

 



Here are the results of merging from 5 GeV Bins to 10 GeV Bins. 
The red lines connect the Data Points of the merged bins 
and the new Data Points (red dots) are at the midpoints of the connecting lines: 

The histogram (right above) with modifications as to Error Bars and Bin Size 
but exactly the same Data shows clearly shows Background very closely to CMS 
and 3 E8 Physics Mass States for the Higgs: 125 GeV ; 195 GeV ;  260 GeV 
 
Therefore: 

although LHC results are consistent with the Consensus View, 

the LHC results are also consistent with the E8 Physics View

Here is a larger scale of the Modified histogram supporting the E8 Physics View 

 

 



 

 



Consensus or E8 Physics View: 
What difference does it make ? 

If the Consensus View is correct, then Our Universe is Metastable.

If the Alernative View is correct, then we live in a Normal Stable Ground State and 
there is a clear path to studying New Phenomena at Higher Energies: 
at the Non-Perturbative Boundary the Compositeness of NJL Higgs is manifest 
as is the structure of (4+4)-dim Kaluza-Klein Spacetime M4 x CP2 
(M4 is Minkowski and CP2 = SU(3) / SU(2)xU(1) is Internal Symmetry Space)
at and beyond the Critical Point the Higgs mechanism no longer gives mass 
to particles so we will enter a Massless Realm in which such things as 
the Kobayshi-Maskawa matrix will be radically changed, possibly becoming like the 
Democratic Mixing Matrix described by Marni Sheppeard. 

 

 



What about ATLAS LHC results ? 

ATLAS analysis of Higgs -> ZZ* -> 4l of 2016 LHC Data was in ATLAS-CONF-2017-058 
saying: “... proton–proton collision data at a centre-of-mass energy of 13 TeV ...[with]... 
an integrated luminosity of 36.1 fb-1 collected ... during 2015 and 2016 at the [ LHC ]...

excess ... observed ...around 240 ... GeV ... with local significance 3.6 sigma ... 
global significance is of 2.2 sigma in the range 200 GeV < mH , 1200 GeV ...

CMS disagrees with ATLAS. CMS PAS HIG-17-012 (2017/12/08) says
“...  based on ... LHC in 2016 ... in the mass range from 130 GeV to 3 TeV ...

No significant excess of events is observed ...”. 
The CMS statement of “No significant excess” seems to me to be based on 
calculation of Global Significance with a Look Elsewhere Effect for 
the large range from 130 to 3000 GeV. Since E8 Physics and earlier LHC results 
had indicated possible excesses around 200 GeV and 250 GeV, 
it was wrong of CMS to apply such an LEE. For example, when ATLAS calculated 
a Global Significance with LEE for range of 200 to 1200 GeV it reduced 
the 3.6 sigma Local Significance to an insignificant 2.2 sigma Global Significance. 
Therefore: 

ATLAS sees a Higgs Mass State at 240 GeV  
which is consistent with the CMS observation at 260 GeV and with E8 Physics. 

As to the CMS observation at 195 GeV, 
it is borderline for ATLAS with lower limit of search range of 200 GeV. 

 

 



For the 2011-2012 LHC run at 7 TeV and TeV ATLAS produced an animated gif at 

https://twiki.cern.ch/twiki/pub/AtlasPublic/HiggsPublicResults//4l-FixedScale-NoMuProf2.gif

of histograms for the H -> ZZ* -> 4l channel including this histogram (frame 482)
(I have added the green, cyan, and magenta indicator dots and colors of data dots)

It is clear that back in 2012, well before 2015-2016, ATLAS saw indications of excesses 
at all 3 E8 Physics Mass States for the Higgs: 125 GeV ; 195 GeV ;  260 GeV
so that it was clearly wrong of CMS to apply a 130 to 3000 GeV LEE effect 
to 2016 Data for Higgs Mass States around  195 GeV and 260 GeV . 
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What about the Truth Quark ? 

The Fermilab and LHC Consensus View is that 
there is one Truth Quark Mass State at 174 GeV

and one Higgs Mass State at 125 GeV 

The E8 Physics View is that 
Higgs and Truth Quark = 3-Mass-State Nambu-Jona-Lasinio System: 

so even if the LHC is consistent with the E8 Physics View  
the E8 Physics View would be refuted if there were not 3 Truth Quark Mass States: 

 Truth Quark at 130 GeV 

Truth Quark at 174 GeV

Truth Quark at 220 GeV

Although the Fermilab Consensus View has long been that there is 
only one Truth Quark Mass State and it is 174 GeV, 
my opinion is similar to my opinion about the LHC and Higgs: 

there is a reasonable analysis of Fermilab data 
that supports 3 Truth Quark Mass States of E8 Physics

 

 



1994 CDF observation of Truth Quark
26 April 1994 - FERMILAB-PUB-94/097E  
A semileptonic histogram showed three mass states of the Truth quark 

The green bar represents a bin in the 140-150 GeV range consistent with 
the E8 Physics prediction of a Truth Quark Ground State around 130 GeV. 
This peak was rejected by CDF Fermilab on the (in my opinion spurious) grounds
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent 
a statistical fluctuation since their width is narrower than expected for a top signal ...”. 

The cyan bar represents a broader peak in the 160-180 GeV range consistent with 
the 174 GeV mass state of the Truth Quark that is accepted by the Consensus 
of the Physics Community as the one and only mass state of the Truth Quark. 

The magenta bar represents a bin in the 220-230 GeV range consistent with 
the E8 Physics prediction of a Truth Quark Ground State around 220 GeV. 
This peak was rejected by CDF Fermilab as too small (only 2 events) to be significant.

 

 



1997 D0 observation of Truth Quark
1997 - D0 hep-ex/9703008 
A semileptonic histogram also showed three states of the Truth Quark

Despite confirmation of the Truth Quark Ground State around 130-140 GeV by D0 
Fermilab continued (and continues to the present day) to refuse to accept it.

Fermilab happily accepted the confirmation of the Truth Quark state around 174 GeV. 

Despite D0 having 6 events (not just 2) for Truth Quark in the 200-240 GeV range 
Fermilab continued (and continues to the present day) to refuse to accept it.

In Tommaso Dorigo's blog entry "Proofread my PASCOS 2006 proceedings" 5 Sep 2007  
particularly comment 11 (by me) and comment 13 (Tommaso's reply to 11): 
I asked: "... With respect to the CDF figure ...[and]... the D0 figure ... what are the odds 
of such large fluctuations [ green peaks ] showing up at the same energy level in 
two totally independent sets of data ? ...".

Tommaso replied: "... It is of the order of 4-sigma. ...". 

 

 



Observations relevant to Truth Quark mass states have been made by experiments 
such as (descriptions from Wikipedia): 

ARGUS - a particle physics experiment at the electron-positron collider DORIS II at DESY in Hamburg - 
! commissioned in 1982 - operated until 1992. 
HERA - DESY’s largest synchrotron and storage ring for electrons and positrons - 
! began operation in 1990 - started taking data in 1992 - closed in 2007 - 
! detectors H1 and ZEUS

FERMILAB - site of Tevatron proton-antiproton collider at Batavia, Illinois - 
! Tevatron was completed in 1983 and closed in 2011 - 
! detectors CDF and D0 

LEP - electron-positron collider at CERN in Geneva used from 1989 until 2000

Here is a History of some Observations relevant to the Truth Quark 
in a Nambu-Jona-Lasinio 3-State System: 

1988 - Tquark - Nir, Nuclear Physics B306 (1988) 14 - 
ARGUS B-Bbar experiments set limits on the Mass of the Truth Quark, showing it to be 
between 43 GeV and 180 GeV, and likely to be between 83 GeV and 180 GeV. 

1992 - Low-mass Tquark - Dalitz, Goldstein, Phys. Lett. B 287 (1992) 225-230) - 
A simple idealized procedure is proposed for the analysis of individual top-antitop quark 
pair production and dilepton decay events, in terms of the top quark mass. This 
procedure is illustrated by its application to the CDF candidate event. 
If this event really represents top-antitop production and decay, then the top quark mass 
would be 131 +22 -11 GeV.

1993-Low-mass Tquark- Kondo, Chikamatsu, Kim J. Phys. Soc. Japan 62: 1177-82 - 
the dilepton candidate found during the Fermilab 1988-89 run can be interpreted as 
from the top antitop pair

1993 - Low-mass Tquark - Dalitz, Goldstein, hep-ph/9308345 - 
“... Now that LEP experiments have measured with high accuracy many quantities 
related with the electroweak interactions, these measurements can be compared with 
the corrected theoretical predictions in order to draw some conclusions concerning the 
top quark and any other particles of high mass. ... With the LEP data updated to July 
1992, Ellis et al. have given the value ... mt = 124(27)GeV, (2.1) using αS (MZ

2 ) = 

0.118(8). 
...

One good (μ�e+) candidate event has ... been published by the CDF collaboration ... 

A second (μe) candidate was shown by the CDF collaboration in their report given at the 
November 1992 Chicago Meeting of the Division of Particles and Fields of the American 
Physical Society, although no measurement details were released. 

 

 



It was well known at that meeting that the DO collaboration also had their first (μe) 
candidate. Although the integrated luminosities IL are not known to us precisely, a value 
of about 20 pb�1 for CDF (including IL=4.7 pb�1 from their 1989 paper) and 10 pb�1 for 
DO would appear plausible estimates, at least of the right order of magnitude. ... 
On the assumption that these three (μe) candidates do stem from top-antitop 
production, and that the integrated luminosity up to November 1992 was about 30 pb�1, 

the probability distribution for mt ... peak is at 120 GeV, the one-deviation limits being 
109 and 135 GeV. ... the peak value thus determined for mt is not strongly dependent 
on our estimate for IL, nor on the number of μe events. ...”. 

1994 - Low-mass Tquark - 4 April - Abachi et al - 
We have searched for evidence of top quark production in pp¯ collisions at √s =1.8 TeV 
using the D0 detector at the Fermilab Tevatron collider. ... We discuss the properties of 
an event for which expected backgrounds are small ... it is a dilepton e-mu event in a 
relatively low background region with a likelihood distribution that is maximized for a 
Tquark mass of about 145 GeV/c^2. 

1994 - Low, Middle, High-mass Tquark - 26 April - FERMILAB-PUB-94/097-E - 
A semileptonic histogram showed all three states of the T-quark: 

The green bar represents a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark. 
The cyan bar represents a broader peak in the 160-180 GeV range 
that includes the 174 GeV Truth Quark at the Triviality Boundary of the H-Tq System. 
The magenta bar represents a bin in the 220-230 GeV range 
of the Truth Quark at the Critical Point of the Higgs - Truth Quark System. 

 

 

http://www-cdf.fnal.gov/top_status/first_ev.html
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1995 - Middle-mass Tquark - CDF hep-ex/9503002 - 
analyzing about 50 pb-1 of data, mostly Semileptonic events
gets a T-quark mass of about 176 GeV 

1995 - Middle-mass Tquark - D0 hep-ex/9503003 - 
analyzing about 50 pb-1 of data, mostly Semileptonic events
gets a T-quark mass of about 199 GeV 

1995 - Low, Middle-mass Tquark - Dalitz, Goldstein hep-ph/9506232 - 
analyze the recent seven L(+/-)4jet events and, in accord with CDF, 
get a mass estimate of about 175 GeV for those events. 
Their analysis of e(+/-)mu(+/-)2jet events gives 
a somewhat lower peak t-quark mass (about 156 GeV).  
When they consider the CDF event 45047/104393 to 
be a dilepton event with both leptons hard, and combining two jets into a single jet, 
they get a good fit as a t-tbar event with t-quark mass 136 (+18 -14) GeV. 

1995 - Low-mass Tquark -Kondo Oral History Interview by K. Staley 10 October 1995 - 
the dilepton candidate found during the Fermilab 1988-89 run could be reconstructed as 
decay of a top-antitop pair with top mass of around 130 GeV/c2 with a very broad error. 

1996 - Low-mass Tquark - Goldstein hep-ph/9611314 - 
Top-antitop quark pairs produced at the Tevatron have a sizeable spin correlation. That 
correlation feeds into the angular distribution of the decay products, particularly in the 
dilepton channel. Including the expected correlation in an overall analysis of a handful of 
actual dilepton events continues to favor a lower top mass (centered on 155 GeV) than 
the single lepton events.

1996 - Low, Middle-mass Tquark - Heinson hep-ex/9601006 - 
results on top quark physics from the DZero collaboration since the discovery of the top 
quark in March 1995 with about 50 pb^(-1) of data from 1992 to 1995: 
For Semi-Leptonic Lepton + Jets events:  Mt = 199 +24 -30 GeV; 
For Dilepton events: Mt = 145 +/- 32 GeV.

1996 - Low, Middle-mass Tquark - Campagnari, Franklin hep-ex/9608003 - 
For Semi-Leptonic Lepton + Jets events:  
CDF kinematic result:            Mt = 180 +/- 12(stat) (+19/-15)(syst) GeV; 
CDF mass reconstruction result:  Mt = 176 +/- 9 GeV;  
D0 mass reconstruction result:   Mt = 170 +/- 18 GeV. 
For Dilepton events:
CDF kinematic result:
Mt = 159 (+24/-22)(stat) +/- 17(syst) GeV;
D0 mass reconstruction result:
Mt = 145 +/- 25(stat) +/- 20(syst) GeV.

 

 



1996 - Low-mass Tquark - Dittmaier, Schildknecht 
hep-ph/9609488 - 
implications of 1996 electroweak data on the Higgs and T-quark masses - 
If the LEP value of the Weinberg angle s2w = 0.23200 is used, 
and the SLD value s2w = 0.23165 is excluded 
then, approximately,   Mt = 155 GeV    and    MH =  100 GeV: 

1997 - Middle-mass Tquark - HERA H1 hep-ex/9702012 - 
The following histograms show that the HERA H1 events begin to appear with unusual 
frequency at the 150-200 GeV and compare the HERA H1 observed data with 
the 1-sigma deviation line from the standard NC DIS expected data

 

 



1997 - Low, Middle, High-mass Tquark - D0 hep-ex/9703008 - 
A semileptonic histogram showed all three states of the T-quark: 

It was not only consistent with the 3 Truth Quark Mass States of E8 Physics 
but also with the CDF 1994 semileptonic histogram of FERMILAB-PUB-94/097-E  

Although Fermilab Consensus then and now was and is that the green low-mass state 
does not exist and is only a statistical fluctuaion, Tommaso Dorigo said that the 
odds of having both CDF and D0 seeing what they saw in those two histograms 

are 4 -sigma
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1997 - Low, Middle, High-mass Tquark - Varnes U. C. Berkeley Ph.D. Thesis 
FERMILAB-THESIS-1997-28
https://www-d0.fnal.gov/results/publications_talks/thesis/varnes/thesis.ps
In his 1997 Ph.D. thesis Erich Ward Varnes (page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event.
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Dilepton data are described by Erich Ward Varnes in Chapter 8 of his 1997 UC Berkeley 
PhD thesis about D0 data at Fermilab:
"… there are six t-tbar candidate events in the dilepton final states … Three of the 
events contain three jets, and in these cases the results of the fits using only the leading 
two jets and using all combinations of three jets are given …".
There being only 6 dilepton events in Figure 8.1 of Varnes's PhD thesis

it is reasonable to discuss each of them, 
so (mass is roughly estimated by me looking at the histograms) here they are:

Run 58796 Event 417 ( e mu ) - 2 jets - 160 GeV
Run 90422 Event 26920 ( e mu ) - 2 jets - 170 GeV
Run 88295 Event 30317 ( e e ) - 2 jets - 135 GeV

 

 



Run 84676 Event 12814 ( e mu ) - more than 2 jets - 165 GeV - 
! highest 2 jets - 135 GeV
Run 95653 Event 10822 ( e e ) - more than 2 jets - 180 GeV - highest 2 jets - 170 GeV 
Run 84395 Event 15530 ( mu mu ) - more than 2 jets - 200 GeV - 
! highest 2 jets - 165 GeV

In terms of 3 Truth Quark mass states - High around 220 GeV or so - 
Middle around 174 GeV or so - Low around 130-145 GeV or so - those look like:

Run 58796 Event 417 ( e mu ) - direct 2-jet decay of Middle
Run 90422 Event 26920 ( e mu ) - direct 2-jet decay of Middle
Run 88295 Event 30317 ( e e ) - direct 2-jet decay of Low
Run 84676 Event 12814 ( e mu ) - decay of Middle to Low then 2-jet decay of Low
Run 95653 Event 10822 ( e e ) - decay of High to Middle then 2-jet decay of MIddle 
Run 84395 Event 15530 ( mu mu ) - decay of High to MIddle then 2-jet decay of Middle

The 1997 UC Berkeley PhD thesis of Erich Ward Varnes says:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...

 

 



In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 
The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 
...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”. 

 

 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 

 

 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 

 

 



1998 - Low, Middle-mass Tquark - CDF hep-ex/9801014 -
based on lepton + 4 jet events that were either SVX tagged, SVX double tagged, or 
untagged ... the top quark mass is 175.9 +/- 4.8(stat.) +/- 4.9(syst.) GeV/c^2 
14 SLT tagged events with no SVX tag ... give a Tquark Mass of 142 GeV (+33, -14)

1998 - Low, Middle, High-mass Tquark - D0 hep-ex/9801025 - 
5 tagged lepton + jets give Tquark mass 130-150 GeV for 3 of the events 

of the total of 91 candidate events, 31 survived Chi-squared less than 10 cut 
and also survived the Low Bias selection cut, all three Tquark states observed: 

 

 



1998 - Low, Middle-mass Tquark - Dalitz, Goldstein hep-ph/9802249 - 
11 additional CDF dilepton events which have become available since the 1997 
Electron-Photon conference in Hamburg are Low and Middle-mass Tquark states: 

1998 - Low, Middle-mass Tquark - CDF hep-ex/9810029 - 
CDF “present[s] a new measurement of the top quark mass ... 
[that] supersedes [CDF’s] previously reported result in the dilepton channel” 
which revision seems to me to be cutting the lowest 3 of the 11 original events 

as part of a Fermilab policy of ignoring the Low-mass Tquark state. 

 

 



1999 - Middle, High-mass Tquark - HERA H1, ZEUS hep-ex/9910012 - 
The excess in the H1 data is still present at Me = 200 GeV but has not been 
corroborated by the 1997 data. Also ZEUS observes an excess at Mej > 200 GeV

 

 



What a 3-Mass-State NJL Higgs-Truth Quark System 
means for Future Experiments: 

The Low-Mass States (Higgs 125 GeV, Tquark 130 GeV) are in the Normal Stable 
region of a Higgs Mass - Tquark Mass phase diagram. 

Adding Energy moves the States up along the white line until it intersects 
the boundary of Normal Stability with Non-Perturbativity at which point 
are the Middle-Mass States (Higgs around 200 GeV, Tquark 174 GeV). 

Experiments in this region should tell us a lot about 
Non-Perturbativity of Compositeness and 8-dim Kaluza-Klein M4 x CP2 Structure.

Adding further Energy moves up along the white line to the Critical Point 
at the High-Mass States (Higgs around 250 GeV, Tquark 220 GeV). 

Experiments in this region should tell us about the Critical Intersection 
of Normal Stability, Non-Perturbativity of Compositeness 

and 8-dim Kaluza-Klein M4 x CP2 Structure, and Vacuum Instability.

Adding Energy beyond the Critical Point will go into 
the Massless Realm of Unbroken Electroweak Symmetry 

where the Higgs Mechanism no longer gives Mass to Particles.

 

 



Why did Fermilab dismiss Low and High Mass Truth Quark States ? 

The Truth Quark High Mass State peak in the 1994 CDF semileptonic histogram is low, 
only 2 events out of a total of 26, so they could be dismissed as insignificant, 
but the Truth Quark Low Mass State peak is not low ( 8 of 26 events ) 
and should not be so easily dismissed by CDF. However, in 1994, 
CDF in FERMILAB-PUB-94/097-E did dismiss the Low Mass peak, saying merely  
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. ...". 
I strongly disagree with CDF’s “statistical fluctuation” interpretation. 
If it were merely a “statistical fluctuation” then it would have been highly improbable 
for the 1997 D0 semileptonic histogram to have shown a very similar Low Mass peak, 
but in fact a very similar Low Mass peak is what D0 did find in 1997: 

For more detailed analysis of how Fermilab data over many years has supported 
the reality of three mass states of the Truth Quark, see viXra 1602.0319 .

Fermilab’s dismissal of the Low Mass Truth Quark peak around 130 GeV in its own data 
was not only a dismissal of my hep-ph/9301210 prediction but also a dismissal of other 
independent theoretical predictions of Truth Quark mass: 

1982 - Inoue, Kakuto, Komatsu, and Takeshita in Aspects of Grand Unified Models with
Softly Broken Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) relate 
supersymmetry to electro-weak symmetry breaking by radiative corrections and 
renormalization group equations, and find that the renormalization group equations 
have a fixed point related to a T-quark mass of about 125 GeV. 

1983 - Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 : 
“... The renormalization group equation ... tends to attract the top quark mass 
towards a fixed point of about 125 GeV ...”.

 

 



1984 - Ibanez and Lopez in Nuclear Physics B233 (1984) 511-544 did supergravity 
calculations similar to Alvarez-Gaume, Polchinski, and Wise. 

1993 - Chamseddine and Frohlich in hep-ph/9307209 : 
“... Connes ... non-commutative geometry [NCG] provides a geometrical interpretation 
of the Higgs field ... the only solutions ... occur in the narrow band ... 

Higgs mass 117.3 < mH < 142.6 GeV ... 
with ... corresponding top quark mass ... 146.2 < mt < 147.4 GeV ...”. 

Later basic NCG calculation (see arXiv 1204.0328) indicated 
Tquark mass upper bound of sqrt(8/3) mW = 130 GeV . 

The Renormalization Group and NCG predictions have been confirmed by  
the LHC 2016 run which showed not only the 125 GeV Higgs Mass State 
but also 3 Higgs Mass States corresponding to 3 Truth Quark Mass States 
including the Low Mass Truth Quark State dismissed by Fermilab. 

Why would Fermilab dismiss the Low Mass Truth Quark peak in its own data, 
even though it had theoretical support from Renormalization Group and NCG, 
not to mention my isolated unconventional theory ? 

To understand the hostility of Fermilab to a Low Mass Truth Quark State, 
you must look at the details of the process whereby Fermilab sought to discover 
the Truth Quark after CDF’s 1988-89 run which produced a dilepton candidate event. 
 
Kent Staley in “The Evidence for the Top Quark” (Cambridge 2004) said: 
“... CDF searched for the top [quark] ... in ... the “dilepton” mode ... 
CDF stopped taking data at the end of May 1989 ...
Kumi Kondo's Dynamical Likelihood Method ... would give a kinematical reconstruction 
of events and then calculate the likelihood of that reconstruction using the dynamics of 
the hypothesized decay process ... Kondo found that ... the lone dilepton candidate 
found during the 1988-9 run ... could be reconstructed with his method as the 
decay of a top-antitop pair, with a top mass of around 130 GeV/c2 ... 
Goldstein, Sliwa, and Dalitz ... were trying to apply their method to the first CDF dilepton 
event, the same published e-mu event from the 1988-9 run that Kondo had analyzed ... 
In February 1992 ... Goldstein and Sliwa were invited to present their method ... at a 
meeting of the heavy flavors group (the precursor to the top group) ... Sliwa showed ... 
a bump ... at a top-quark mass of about 120 GeV/c2 ... 
in May 1992 ... Goldstein, Sliwa, and Dalitz ... present[ed] ... analysis of data 
from ... 1988-9 ...[saying]... “The plots show very clearly a well separated 
enhancement around Mt = 135 GeV in the accumulated probability distributions, as 
expected by the Monte Carlo studies” ...
The top mass estimates from the Dalitz-Goldstein-Sliwa analysis ... consistently 
fell into the 130-140 GeV/c2 range ... 
considerably lower than the later estimate of 174 GeV/c2 
that appeared in CDF’s paper claiming evidence for the top quark 
...

 

 



Then, a very strange thing happened: ... 

New Scientist, dated June 27, 1992 ... announced ... “A claim that the top quark has 
been found is being suppressed by scientists at the Fermilab particle physics centre ... If 
Dalitz turns out to be correct ... the main credit for finding the particle will go to Dalitz, a 
scientist outside Fermilab ...” ... Dalitz, Goldstein, and Sliwa appeared in the article as a 
“rival group”, the publication of whose paper CDF was “blocking”, and the author 
reported Goldstein saying that he was  “‘quite confident’ that they have discovered the 
existence and the mass of the (Top) quark.” 
... 
An article ... in the July 24 issue of Science ... recounted how the results of
the Sliwa-Goldstein-Dalitz analysis were presented to CDF ... 
Goldstein and Dalitz were subsequently excluded from CDF top group meetings ... 
CDF physicist... “Shochet says CDF member Sliwa violated an unwritten code of 
ethics by sharing data with outsiders.” 
...
Sliwa denied that he had made substantive information about CDF’s unpublished data 
available to Dalitz and Goldstein 
...
the unpleasant atmosphere generated by the controversy surrounding Sliwa’s work 
hampered progress on the Dalitz-Goldstein-Sliwa method ...
Krys really never got the time of day after [the appearance of the articles in New 
Scientist and Science]...[He] took it very personally, and responded very personally 
...
he was “spurned by the rest of the collaboration: because he was acting singly, 
and not in a larger collaboration” ...”. 

Tommaso Dorigo has written a book, “Anomaly” 
(to be published by World on 5 Nov 2016), 

that may give more details of the situation. He has blogged and commented on it over 
the past years (2006-2013), saying in part:
“... In December 1988 a one-day workshop was organized in the Ramsey auditorium, 
the conference room at the basement floor of the Hirise, the main building of the Fermi 
National Accelerator Laboratory. The workshop was the first of a series of meetings that 
would take place in the course of the following few years, and it was specifically devoted 
to focused discussions on the top quark search, which was being performed 
independently by several groups of CDF physicists 
... 
one got the feeling that a well-defined strategy for the top search was missing. Indeed, 
back then it was not even clear to most CDF researchers that the main background to 
top production was constituted by events featuring a W boson together with hadronic 
jets produced by QCD radiation 
...

 

 



Finally, the time came for the talk by Kuni Kondo. Prof. Kondo was a Japanese physicist 
who led a sizable group of researchers from the University of Tsukuba. In his late fifties, 
he was lean, not tall, with black hair combed straight above an incipient baldness; he 
usually dressed in black or grey suits. He was a charming and very polite person, who 
spoke with a soft tone of voice and smiled a lot. 
It looked like nothing could ever upset him.

Kondo had devised a very complex, deep method to discriminate top quark events from 
the background, based on an analysis approach he had dubbed "dynamical likelihood" 
which would become a sophisticated standard only a decade later, but which was taken 
with quite a bit of scepticism at the time; in private, quite a few of his American and 
Italian colleagues would even make silly jokes on it. The method consisted in 
constructing probability distributions for the observed kinematics of the events, which 
could then be used to derive the likelihood that the events were more signal-like or 
background-like. 

It is ironic to think that nowadays all the most precise measurements of the mass of the 
top quark rely on the method called "matrix element", which is nothing but Kondo's 
original idea recast in the context of a measurement of the mass rather than the 
discrimination of a top signal. Kondo was way ahead of his time, and like most pioneers 
in science he did not have an easy life getting his work appreciated and accepted, in a 
situation dominated by a conservative mainstream.

It is by now four in the afternoon, and Kondo finally gives a full status report of his 
analysis. His presentation is thorough and yet almost unintelligible by a good half of his 
listeners; his analysis includes highly unorthodox and yet brilliant tricks, like taking a jet 
from one event and mixing it in with other jets in a different event to study the behaviour 
of some of his selection variables for background events. His colleagues listen in an 
atmosphere of disbelief mixed with awe. Despite the complexity of the material and the 
possibility to object on a hundred of details, no questions are asked. 
As Kondo reaches the end of his talk, he concludes with a tone of voice just a milli-
decibel higher than the rest of his speech:

"And therefore", a pause, and then "I think we have discovered the top quark".

The audience remains silent. 
The convener is a tall, lean guy with a sharp nose and a penetrating stare; he looks like 
an English gentleman from a XIXth century novel, especially thanks to his
considerable aplomb. He is not impressed, and that much does show.
"Thank you very much Kuni. Is there any question ?", one, two, three, four, 
"...No questions. Okay, thanks again Kuni. The next speaker is...".
In retrospect the convener's attitude and lack of consideration toward an esteemed 
colleague and a visitor from another country, who had brought to the experiment lots of 
resources and had contributed significantly to the detector construction, 
sounds at least rude and unjustified. 

 

 



Still, back then CDF was not a place where people would exchange courtesies and 
compliments (it never was, in truth): there everybody had to work hard and the only way 
to earn the respect of colleagues was through the good physics output of one's analysis 
results. If your analysis methods were not considered publishable or your results were 
thought fallacious, you would be considered a potential threat to the good name of the 
experiment, and you would suffer little short than boycott. 
But the way Kondo was treated was all flowers in comparison to what other physicists 
would experience, along the way to the top discovery
... 
[1992] I had started working on CDF ... and I remember that one of the very first articles 
I read was the limit on top quark production where the famous dilepton ttbar candidate 
was mentioned. An event that is indeed most likely the first clear top-antitop decay 
detected in a particle physics experiment 
... 
Back then, Krisztof Sliwa analyzed the ttbar candidate by CDF in the dileptonic final 
state with an analysis called “neutrino weighting technique” which has later become a 
standard, and worked with Dalitz and Goldstein on a paper which was not authorized by  
the CDF collaboration 
… 
CDF, as a collection of physicists, did feel betrayed by Chris Sliwa. I do not know how 
clear was the violation of internal rules of the experiment, but for sure that was the 
sentiment circulating those days in the corridors of the CDF trailers 
... 
there was this air of suspicion around in 1992 
… 
As if somebody had committed Heresy! ...”.

 

 



Back in the 1990s, a very bad thing had happened:  

Two issues had arisen: 

1 - Physics Issue - Does the 130 GeV Truth Quark Low Mass State exist 
and did the Kondo and/or Sliwa-Goldstein-Dalitz Likelihood Method find it ? 

2 - Bureaucratic Issue - Was Sliwa’s sharing of CDF data with Goldstein and Dalitz 
a serious violation of an unwritten ethical code ? 

Fermilab, as a large physics collaboration with power over jobs and funding, 
was in position to decide which of the issues should be pursued or suppressed. 

It could have decided to pursue both issues, but it did not. 

It decided to suppress the Physics Issue (and the Truth Quark Low Mass State) 
so that individual outsiders (and their ideas) would go away 
and only Fermilab consensus ideas would survive in the world of physics, 
and the Fermilab consensus was that the one and only Tquark Mass State, 
the 174 GeV Mass State, would be recognized in the world of physics. 

It decided to pursue the Bureaucratic Issue because that allowed Fermilab 
to use its jobs-funding power to enforce its consensus view that 
the one and only Tquark Mass State was the 174 GeV Mass State. 

So, instead of searching for Truth, Fermilab asserted its Power. 
Regrettably, this is a common characteristic of Human Political Bureaucracies, 

as is exemplified by attacks on Snowdon and Assange as criminals 
for sharing Truthful Information with the public 

thus deflecting attention from the True Facts to details of Criminal Prosecution 
and instilling fear in others who might think about telling the Truth. 

Now a quarter century later, a very good thing has happened:

In this case, suppression of the Physics Issue failed because: 

the Physics Issue has been raised by the LHC 2016 run data 
which shows evidence of 3 Higgs Mass States

which correspond to 3 Truth Quark Mass States
and 

the 3-Mass-State-Tquark should now be known by its true name: 

the Truth Quark.  
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Abstract

All Universes obey the same Laws of Physics and have the same Particle Masses, 
Force Strengths, and Spacetime Structure because they all begin with Void 
and evolve according to the Quantum Process of David Finkelstein’s Iteration of Real 
Clifford Algebras. Our Universe began with a Big Bang Planck-Scale Compact 
Fluctuation in its Parent Universe, followed by an Octonionic Inflation of its Spacetime, 
and then its present state of Quaternionic Conformal Gravity + Dark Energy Expansion. 
This paper is only a sketch-overview of the History of Our Universe. For details and 
references, see viXra 1602.0319 , 1701.0495 , 1701.0496 , 11709.0265 , 1208.0145
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From Void to Algebraic Quantum Field Theory 
via David Finkelstein’s Iteration of Real Clifford Algebras

All Universes obey the same Laws of Physics and have the same Particle Masses, 
Force Strengths, and Spacetime Structure because they all begin with Void 
and evolve according to the Quantum Process of 

David Finkelstein’s Iteration of Real Clifford Algebras: 

Void -> Cl(Void) -> Cl(0) -> Cl(2^0=1) -> Cl(2^1=2) -> Cl(2^2=4) -> Cl(2^4=16) 

Cl(16) contains 248-dim Lie Algebra E8 = 120-dim BiVectors + 128-dim Half-Spinors. 
The 120-dim BiVectors of Cl(16) form the D8 Lie Algebra of SO(16) subalgebra of E8. 
By 8-Periodicity of Real Clifford Algebras Cl(16) can be factored into the tensor product 

65,536-dim Cl(16) = 256-dim Cl(8) x 256-dim Cl(8)
so the Quantum Evolution Process does not use Iterated Clifford Algebra beyond Cl(16) 
but 
uses Iterated Tensor Product of Cl(8) with E8 Lattice Vector Space 

Cl(16) = Cl(8)xCl(8) -> Cl(8)xCl(8)xCl(8) = Cl(24)
to get to the Leech Lattice 24-dim Vector Space 
and 
uses Conformal Structure of 2x2 matrices with entries in Cl(24) 

(Porteous, Clifford Algebras and the Classical Groups and 
Lounesto and Porteous, Lectures on Clifford (Geometric) Algebras and Applications)

to get to M(2,Cl(24)) = Cl(1,25) with Lorentz Leech Lattice Vector Space. 
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT = 
= Algebraic Quantum Field Theory containing 

a copy of E8 within Cl(16) within each copy of Cl(1,25) The E8 is a Recipe for a 
Realistic Physics Lagrangian (viXra 1602.0319, 1701.0495, 1701.0496)

and 

the Vector Space of Cl(1,25) is the Spacetime of a 26D String Theory in which 
Strings are World-Lines of Particles and 

the Massless Spin 2 State is the Carrier of the Bohm Quantum Potential 
with Sarfatti Back-Reaction (viXra 1602.0319, 1701.0495)

and
24 of the 26 dimensions of 26D String Theory are 

the off-diagonal parts of traceless part J(3,O)o of the Jordan Algebra J(3,O)
8v of Vector Spacetime + 

8s+ of +half-spinor Fermion Particles + 
8s- of -half-spinor Fermion AntiParticles



Consider the Evolutiion of Our Universe 

which emerged from Our Parent Universe which is only one of many Universes 
in the huge Family of Universes: 



The First Stage of the Evolution of Our Universe 
was the Initial Planck Cell Big Bang

a compact vacuum fluctuation in a single Planck-scale cell of Our Parent Universe. 
That Planck cell (like all other Planck cells in any Universe) can be described by taking 
the quotient of its 24-dimensional subspace modulo the 24-dimensional Leech lattice.
Its automorphism group is the largest finite sporadic group, the Monster Group, of order 
8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000 =
= 2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 or about 8 x 10^53.

E8 describes the physics in that Big Bang Planck Cell which is Compact so that the 
Real Form of E8 representing the physics of the Big Bang Planck Cell 
is E8(-248) with symmetric space E8 / SO(16) of dimension 128 and rank 8 and
isotropy representation Spin(16) that is Rosenfeld’s Elliptic Projective Plane (OxO)P2 .

In the initial Big Bang Planck Cell there is no physical spacetime 
and 



the 240 Root Vectors of E8 are 

where the 128 of E8 / SO(16) in the left figure below represent 8 components 
of 8 Fermion Particles and 8 Fermion AntiParticles 

and 
the 112 in the right figure below represent 

28 (orange) Standard Model Gauge Bosons and Gravity Ghosts and 
28  (yellow) Gravity-Dark Energy Gauge Bosons and SM Ghosts  and

64 (blue) generators of the A7 + R  center of the 
Maximal Contraction Heisenberg Algebra of E8



The Second Stage of the Evolution of Our Universe was Octonionic Inflation 

The Real Form of E8 representing the physics of Octonionic Inflation is E8(8) 
with symmetric space E8 / SO(8,8).

Our Universe expands by Octonionic Inflation beyond its initial Big Bang Planck Cell to 
form an Octonionic 8-dim Spacetime based on the 64 generators of the A7 x R  center 
of the Maximal Contraction Heisenberg Algebra of E8. Effectively, the 64 generators 
correspond to 8 position x 8 momentum components of an 8-dim base manifold of an 
E8 Lagrangian in which Spacetime 8v of 26D String Theory is represented by 8-branes 
whose Planck-Scale Lattice Structure is that of superpositions of 8 types of E8 Lattice: 
There is a 1-1 correspondence between Octonion Basis Elements and E8 Integral 
Domains

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain.

and 
Gauge Boson / Ghost terms are represented by the 28+28 = 56 axis root vectors 
other than the 64 (blue) that correspond to A7 + R 
and 
Fermion ( 8s+ and 8s- of 26D String Theory ) terms are represented 
by the 128 = (8+8)x8 off-axis root vectors of E8 



The 26D Lagrangian Structure is 

Each Fermion part of the Fermionic Term has in 8-dim Spacetime units of mass^( 7/2). 
Each Gauge Boson + Ghost part of the Bosonic Term has units of mass^(1)
Since (8+8)x(7/2) = 56 = 28 + 28 the Fermionic Terms cancel the Bosonic Terms 
the Lagrangian is UltraViolet finite. 

(see Steven Weinberg’s 1986 Dirac Memorial Lecture)
The Lagrangian has 8-dim Lorentz structure satisfying Coleman-Mandula
because its fermionic fundamental spinor representations are built
with respect to spinor representations for 8-dim Spin(1,7) spacetime. 

(see Chapter 32 of Steven Weinberg’s book Quantum Theory of Fields, Volume III)
and 
the 26D String Theory Structure is 

Green, Schwartz, and Witten, in "Superstring Theory" vol. 1, describe 26D String Theory  
saying ".... The first excited level ... consists of ... 



the ground state ... tachyon ... 
and ... a scalar ... 'dilaton' ... 

and ... SO(24) ... little group of a ...[26-dim]... massless particle ... 
and ... a ... massless ... spin two state ...".

Tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions by filling their Schwinger Source regions. 

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The SO(24) little group is related to the Monster automorphism group that is
the symmetry of each cell of Planck-scale local lattice structure.

The massless spin 2 state = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.

Similarity of the spin 2 Bohmion to the spin 2 Graviton accounts for 
the Bohmion’s ability to support Penrose Consciousness  

with Superposition Separation Energy Difference G m^2 / a 
where, for a Human Brain, m = mass of electron and a = 1 nanometer in Tubulin Dimer 
“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993):
"... the total force ...  from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Penrose-Hameroff-type Quantum Consciousness is due
to Resonant Quantum Potential Connections among Quantum State Forms.

The Quantum State Form of a Conscious Brain is determined by the configuration of a 
subset of its 10^18 to 10^19 Tubulin Dimers described by a large Real Clifford Algebra.
Paola Zizzi in gr-qc/0007006 describes the Octonionic Inflation Era of Our Universe 
as a Quantum Consciousness Superpositon of States ending with Self-Decoherence 
after 64 doublings of Octonionic Inflation, at which time Our Universe is 
“... a superposed state of quantum ... [ qubits ].
the self-reduction of the superposed quantum state is ... reached at the end of
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".
64 doublings to 2^64 qubits corresponds to the Clifford algebra 

Cl(64) = Cl(8x8) = Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8 ) x Cl(8) x Cl(8)
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real
Clifford algebra for which we can reflexively identify each component Cl(8)
with a basis vector in the Cl(8) vector space. 
This reflexive identification causes our universe to decohere at N = 2^64 = 10^19. 
Octonionic Quantum Processes are Not Unitary and so can produce Fermions. 

(see Stephen Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).



At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermions. 
At the End of Inflation Our Universe had Temperature / Energy 10^27 K = 10^14 GeV
so each of the 10^77 Fermions had energy of 10^14 GeV and collisions among them 
would for each of the 10^77 Fermions produce jets containing about 10^12 particles of 
energy 100 GeV or so so that the total number created by Inflation was about 10^89.

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and
the size of our Universe was then about 10^(-24) cm
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud.
The 2^64 qubits created by Inflation is roughly 10^19 which is roughly 
the number of Quantum Consciousness Tubulins in the Human Brain.
Therefore 

the Human Brain Quantum Consciousness has evolved in Our Universe 
to be roughly equivalent 

to the Maximum Consciousness of Our Inflationary Era Universe. 

Further, 
each cell of E8 Lagrangian Spacetime corresponds to 65,536-dim Cl(16)
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors
Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers

( image adapted from 12biophys.blogspot.com Lecture 11 )
and so
can have Bohm Quantum Resonance with Cl(16) Spacetime cells
so that at any and all Times
the State of Consciousness of a Human is in exact resonant correspondence with
a subset of the cells of E8 Classical Lagrangian Spacetime
Therefore

E8 Lagrangian Spacetime (as a Nambu-Jona-Lasinio Condensate) 
is effectively the Spirit World

in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul
are no longer constrained by Physical World interactions with its Body so that
the Spirit World can harmonize the individual Soul with the collective Universal Soul. 



The Third Stage of the Evolution of Our Universe is 
Quaternionic Conformal Expansion 

The Real Form of E8 representing the physics of Quaternionic Conformal Expansion 
is E8(-24) with symmetric space E8 / SO*(16)

The Zizzi Inflation phase of Our Universe ends with decoherence "collapse" of
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory,
only one of which Worlds is our World. The central white circle is the Inflation Era in
which everything is in Superposition; the boundary of the central circle marks the
decoherence/collapse at the End of Inflation; and each line radiating from the central
circle corrresponds to one decohered Universe World. Only one is Our Universe.
Since Our Universe World is only a tiny fraction of all the Worlds, it carries only a tiny
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving
Penrose's Puzzle: "... in our universe ... Entropy ... increases ... 
the low-entropy states in the past are a puzzle. ...".

(Roger Penrose in his book The Emperor's New Mind, pages 316-317)

Immediately after the End of Inflation the Consciousness of Our Universe 
was fragmented into 2^64 Many-Worlds Universes, each of which tries to regain its 
Conscious Awareness. Only one of them was and is Our Universe. 



What does Our Universe do to regain Conscious Awareness ? 
Inflation ended with transition from Non-Unitary Octonionic processes to Unitary 
Quaternionic processes, so Octonionic Lagrangian Density is integrated over CP2 part 
of M4 x CP2 Kaluza-Klein Spacetime giving: 

the present-day Quaternionic Lagrangian to be integrated over Quaternionic M4 ;
3 Generations of Fermions ;

Higgs by Meinhard Mayer’s mechanism as Nambu-Jona-Lasinio type system 
with 3 mass states for Higgs and Truth Quark ; and

Schwinger Sources, similar to Kerr-Newman Black Holes of radius about 10^(-24) cm, 
with Green’s Function / Kernel Function geometric structure 

of Complex Domains and their Shilov Boundaries 
allowing Armand Wyler-type calculation of Particle Masses and Force Strengths 

A summary list of Wyler-type calculation results is on the next page: 



Results of Calculations: 
Quark masses are constituent masses. Most of the calculations are tree-level.
Fermions are Schwinger Sources with geometry of Complex Bounded Domains
and Kerr-Newman Black Hole structure size about 10^(-24) cm.
Since ratios are calculated, values for one particle mass and one force strength are assumed.
Particle/Force                Tree-Level              Higher-Order

e-neutrino                         0                    0 for nu_1
mu-neutrino                        0                9 x 10^(-3) eV for nu_2
tau-neutrino                       0                5.4 x 10^(-2) eV for nu_3
electron                       0.5110 MeV
down quark                      312.8 MeV            charged pion = 139 MeV
up quark                        312.8 MeV              proton = 938.25 MeV
                                                  neutron - proton = 1.1 MeV
muon                            104.8 MeV                106.2 MeV
strange quark                     625 MeV
charm quark                      2090 MeV
tauon                            1.88 GeV
beauty quark                     5.63 GeV
truth quark (low state)           130 GeV           (middle state) 174 GeV
                                                      (high state) 218 GeV
W+                             80.326 GeV
W-                             80.326 GeV
W0                             98.379 GeV               Z0 = 91.862 GeV

Mplanck 1.217x10^19 GeV

Higgs VEV (assumed)             252.5 GeV
Higgs (low state)                 126 GeV           (middle state) 182 GeV
                                                      (high state) 239 GeV

Gravity Gg (assumed)               1
(Gg)(Mproton^2 / Mplanck^2)                                 5 x 10^(-39)
EM fine structure              1/137.03608
Weak Gw                          0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))                    1.05 x 10^(-5)
Color Force at 0.245 GeV         0.6286                    0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                     s                      b
u 0.975                 0.222                  0.00249 -0.00388i
c -0.222 -0.000161i     0.974 -0.0000365i      0.0423
t 0.00698 -0.00378i    -0.0418 -0.00086i       0.999
The phase angle d13 is taken to be 1 radian.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04



Here is an adaptation of a Fermilab Timetable History of Our Universe: 

In this Quaternionic Conformal Expansion Era, after the end of Inflation and Reheating: 

during Universe Ages 10^(-44) sec Planck Time to 10^(-34) sec Inflation Era 
Conscious Universe as Superposition of 10^19 States

at Universe Age 10^(-34) sec and 10^14 GeV Inflation ends, Radiation Era begins

at Universe Age 10^(-12) sec and 250 GeV Higgs gives mass to Particles 

at Universe Age 10^(-6) sec and 1 GeV Quarks combine into Hadrons 

at Universe Age 1 sec and 1 MeV Nuclei form 

at Universe Age 10^4 years and 10 eV = 10^4 K Atoms form, Matter Era begins 

at Universe Age 10^9 years and 10 K Galaxies form 

at Universe Age 10^10 years and 1 K Solar Systems form 

NOW Human Brain Microtubules with 10^19 Tubulins  

The above is obviously a very crude outline. On my web site I have more details about:   
Human History at http://valdostamuseum.com/hamsmith/Hist.html
my personal history at http://valdostamuseum.com/hamsmith/TSCV.html
my personal ancestry at http://valdostamuseum.com/hamsmith/TSancestorhistory.pdf

http://valdostamuseum.com/hamsmith/Hist.html
http://valdostamuseum.com/hamsmith/Hist.html
http://valdostamuseum.com/hamsmith/TSCV.html
http://valdostamuseum.com/hamsmith/TSCV.html
http://valdostamuseum.com/hamsmith/TSancestorhistory.pdf
http://valdostamuseum.com/hamsmith/TSancestorhistory.pdf


The 2^64 qubits created by Inflation is roughly 10^19 which is roughly 
the number of Quantum Consciousness Tubulins in the Human Brain.
Therefore 

the Human Brain Quantum Consciousness has evolved in Our Universe 
to be roughly equivalent 

to the Maximum Consciousness of Our Inflationary Era Universe. 
Each cell of E8 Lagrangian Spacetime corresponds to 65,536-dim Cl(16).
Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers. 
So, at any and all Times the State of Consciousness of a Human 

is in exact Resonant Correspondence with 
a subset of the Cells of E8 Lagrangian Spacetime

and
E8 Lagrangian Spacetime (as a Nambu-Jona-Lasinio Condensate) 

is effectively the Spirit World
in which the Human States of Consciousness = Souls exist.

Spirit Souls continue to exist in Our Universe after death of Physical Body. 



What is Fundamental ? NOTHING is Fundamental !!!

Frank Dodd (Tony) Smith, Jr. - 2017

Fundamental = Starting Point of a Process Describing Realistic Physics 
including Lagrangian and Algebraic Quantum Field Theory (AQFT).
The Starting Point of Our Universe was a Fundamental Spinor Void  

Void = NOTHING so NOTHING is Fundamental

This paper explores the Process, 
which allows calculation of Standard Model Particle Masses and Force  Strengths. 

Page 2 is a Graphic Overview. 

Pages 3-13 What is Fundamental? NOTHING is Fundamental !!!

Pages 14-117 are my 2018-2019 Calendar with Red Book appendix.

Pages 118-121 are about Leonardo DaVinci’s Salvator Mundi and E8. 
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What is Fundamental ? NOTHING
Frank Dodd (Tony) Smith, Jr. - 2017

Fundamental = Starting Point of a Process Describing Realistic Physics 
including Lagrangian and Algebraic Quantum Field Theory (AQFT).
This paper explores the Process through detailed worked examples. 

(for further details and calculations see Smith references)
The Starting Point of Our Universe was a Fundamental Spinor Void  

Void = NOTHING so NOTHING is Fundamental

Fundamental Spinor Void based on 0-dim Real Clifford Algebra Cl(Void)   
from which emerged by Finkelstein’s process of Iterating Clifford Algebra Formation 

(Finkelstein, Int. J. Theor. Phys. 2017 56 : 2-39) 
Cl(0) = 2^0 = 1-dim
Cl(1) = 2^1 = 2-dim

Cl(2) = 2^2 = 4-dim with 2^1 = 1+1 half-spinor fermions/antifermions

 and  
Cl(4) = 2^4 = 16-dim with 2^2 = 2+2 half-spinor fermions/antifermions

 and  
Cl(16) = 2^16 = 65,536-dim with 2^8 = 128 + 128  half-spinor fermions/antifermions

128-dim Cl(16) Half-Spinors = 2 copies of Geoffrey Dixon’s 64-dim RxCxHxO 
where R = Real, C = Complex, H = Quaternion, O = Octonion Division Algebras

(Dixon, Division Algebras (O, H, C, and R) and Windmill Tilting)
248-dim E8 = 128-dim Cl(16) Half-Spinors + 120-dim Cl(16) BiVectors 

By 8-Periodicity of Real Clifford Algebras 
Cl(8) x ...( N times tensor product )... x Cl(8) = Cl(8N) 

Cl(16) can be factored into the tensor product Cl(8) x Cl(8) 
Each of the Cl(8) = 2^8 = 256-dim with 2^4 = 8+8 Cl(8) half-spinor fermions/antifermions

  and 

By Triality half-spinors (8 fermions and 8 antifermions) are isomorphic to each other and to 8 vectors 

By 8-Periodicity Cl(8) and Cl(16) have basic structure underlying all Real Clifford Algebras.



 The Iterated Clifford Algebra Creation Sequence begins with 
a Compact Quantum Fluctuation in a Parent Universe (Real Form E8(-248))
that Unfolds into an Octonionic Inflation of Our Universe (Real Form E8(8))

(Smith, viXra 1709.0265)
The Creation Sequence can also be seen in terms of Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and by 8-Periodicity is the Basic Building Block of Real Clifford Algebras. 
The Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 
The Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

(Porteous, Clifford Algebras and the Classical Groups and 
Lounesto and Porteous, Lectures on Clifford (Geometric) Algebras and Applications)

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that before breaking Octonionic symmetry non-unitarity of Octonion Quantum 
Processes allows particle creation during the Inflation Era

(Adler, Quaternionic Quantum Mechanics and Quantum Fields, pages 50-52, 561)
and after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein

(Real Form E8(-24))



The E8 contained in Cl(0,16) is not a conventional Gauge Group 
but 

is a Recipe for a Realistic Physics Lagrangian: 

Fermion Terms: 
E8 / D8 = 128-dim = 8-dim Spacetime Components of 8 Fermion Particles 
                                                                + 
                                 8-dim Spacetime Components of 8 Fermion AntiParticles

Spacetime Base Manifold Terms: 
D8 / D4 x D4 = 64-dim = 8-dim Spacetime Position x 8-dim Spacetime Momentum

Gauge Boson and Ghost Terms: 
The two 28-dim D4 correspond to the M4 and CP2 of M4 x CP2 Kaluza-Klein 

D4_M4 = 16-dim U(2,2) containing SU(2,2) = Spin(2,4) Conformal Gravity 
                and 12 Standard Model Ghosts

D4_CP2 = 8-dim SU(3) Color Force plus 4 Translation Gravity Ghosts
                  and 12 Conformal Gravity Ghosts
Electroweak SU(2) x U(1) come from Little Group of CP2 = SU(3) / SU(2) x U(1)

(Batakis, Class. Quantum Grav.3 (1986) L99-L105)

This E8 Structure can be seen in terms of its 240 Root Vectors 

each of which has a realistic Physics Interpretation: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark 
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark 

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors 

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors 

24-12 = 12 yellow represent Standard Model Ghosts 
32+32 = 64 blue represent 4+4 dim Kaluza-Klein M4 x CP2 Spacetime Base Manifold

32 for M4 position x 8 momentum and 32 for CP2 position x 8 momentum 



Higgs and Second and Third Generation Fermions emerge from breaking 
Octonionic Symmetry of the Inflation Era to Quaternionic Symmetry of Present Era. 

(Mayer, Acta Physica Austriaca, Suppl. XXIII (1981)) 

The Higgs is a Condensate of Tquark and Tantiquark resulting in 
3 mass states for the Higgs and the Tquark 

(Smith, viXra 1701.0496)
As to the unconventional mass states other than 125 GeV Higgs and 174 GeV Tquark: 
ATLAS, for the Full 2016 36.1 fb-1 of 2016 data in the Higgs -> ZZ* -> 4l channel,
on 5 July 2017 released ATLAS-CONF-2017-058 saying:
“... A search for heavy resonances ...[ in the Higgs -> ZZ* -> 4l channel ]... 
uses proton–proton collision data at a centre-of-mass energy of 13 TeV
corresponding to an integrated luminosity of 36.1 fb-1 collected with the ATLAS
detector during 2015 and 2016 at the Large Hadron Collider ...

excess ...[is]... observed in the data for m4l around 240 ... GeV ...
with a local significance of 3.6 sigma ...”.

It will be interesting to see whether the 2017 ATLAS data of over 45  fb-1 
will confirm or refute the excess at 240 GeV as a Higgs mass state. 



Here is a chart showing the 3 Mass States for Higgs and Tquark ( viXra  1701.0496 ): 
green dot in the Stable region (green) has 125 GeV Higgs and 130 GeV Tquark 
cyan dot on the Non-perturbativity Boundary has 190 GeV Higgs and 174 GeV Tquark
magenta dot at the Critical Point has 250 GeV Higgs and 220 GeV Tquark

CMS, for their Full 35.9  fb-1 of 2016 data in the Higgs -> ZZ* -> 4l channel, 
in CMS-PAS-HIG-16-041 has bins of 4 GeV width and shows all 3 Higgs mass states: 

low-mass Higgs state (green) with mass 125 GeV
middle-mass Higgs state (cyan) with mass 201 GeV (close to 190 GeV)

high-mass Higgs state (magenta) with mass 261 GeV (close to 240 and 250 GeV)



Semileptonic histograms of CDF and D0 show all 3 Truth Quark Mass States

low-mass Tquark state (green) with mass 130 GeV
middle-mass Tquark state (cyan) with mass 174 GeV 

high-mass Tquark state (magenta) with mass 220 GeV 



The Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT 
(Smith, viXra 1701.0495)

containing the Realistic Physics of the Lagrangian. 
It also contains, due to its Cl(1,25) components, 

the structure of 26-dim String Theory 
in which Strings are seen as Particle World-Lines, 

the massless spin 2 state is the carrier of the Bohm Quantum Potential, and 
the SO(24) little group is related to the Monster automorphism group 

that is the symmetry of each cell of Planck-scale local lattice structure. 
(Green, Schwartz, and Witten, "Superstring Theory" vol. 1)

10-dim String Spacetime is Kaluza-Klein 6-dim Conformal x 4-dim CP2 giving M4 x CP2 
8-dim K-K Classical Lagrangian Spacetime as an NJL  condensate of Dixon’s 
64-dim Particle spinor T = RxCxHxO and the 64-dim AntiParticle spinor Tbar

Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 ) 
and so can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

so that the State of Consciousness of a Human is in exact resonant 
correspondence with a subset of the cells of E8 Classical Lagrangian Spacetime 

Therefore E8 Classical Lagrangian Spacetime NJL Condensate is effectively the 
Spirit World in which the Human States of Consciousness = Souls exist.

What happens to a Fundamental Fermion Particle whose World-Line string
intersects a Single Cell ?

The Fundamental Fermion Particle does not remain a single Planck-scale entity.
Tachyons create clouds of particles/antiparticles. 

(Schroer, hep-th/9908021)
The Fundamental Fermion Cloud looks like a Kerr-Newman Black Hole. 

(Arcos and Pereira, hep-th/0210103)
What is the size of the Fundamental Fermion Kerr-Newman Cloud ?

The Cloud is one Planck-scale Fundamental Fermion Valence Particle plus
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed.
According to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of the Monster M involving Co1 is 2^(1+24).Co1 of order
139511839126336328171520000 = 1.4 x 10^26   As 2.Co1 is the Automorphism group 
of the Leech Lattice modulo to which the Single Cell was formed, 
and as the 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices,
8 x 2^(1+24).Co1 describes the structure of the Cloud. Therefore,
the volume of the Cloud should be on the order of 10^27 x Planck scale containing 
10^27 particle/antiparticle pairs with size 10^(27/3) x 1.6 x 10^(-33) cm = 10^(-24) cm. 



Fundamental Fermion Clouds are Schwinger Sources.

Sources require Linear Operators 
“... represented by a definite integral [of a]... kernel ... function ...”.

(Fock, “Fundamental of Quantum Mechanics” (1931))

Kernel Functions for Complex Classical Domains were described by Hua. 
(Hua, “Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains” (1958))

Schwinger in 1951  “... introduced a description in terms of Green’s functions, what 
Feynman had called propagators ... The Green’s functions are vacuum expectation 
values of time-ordered Heisenberg operators, and the field theory can be defined non-
perturbatively in terms of these functions ...[which]... gave deep structural insights into 
QFTs; in particular ... the structure of the Green's functions when their variables are 
analytically continued to complex values ...”.

(Schweber, PNAS 102, 7783-7788)

The Classical Domains (complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:
S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)
S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

(Wolf, J. Math. Mech 14 (1965) 1033-1047)

Wyler showed how to use Green’s Functions = Kernel Functions of Classical Domain 
structures characterizing Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

(Wyler, 1971 - C. R. Acad. Sc. Paris, t. 271, 186-188)

“... We introduce a quantitative description of the particle source in terms of a source 
function ... we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...” 

(Schwinger, 1969 - see physics/0610054)

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries

and
Wyler’s techniques allow calculation of Particle Masses and Force Strengths  

(Smith, viXra 1602.0319)

Results of such calculations are shown in the Technical Endnotes: 



Technical Endnotes: 

Results of Calculations: 
Quark masses are constituent masses. Most of the calculations are tree-level.
Fermions are Schwinger Sources with geometry of Complex Bounded Domains
and Kerr-Newman Black Hole structure size about 10^(-24) cm.
Since ratios are calculated, values for one particle mass and one force strength are assumed.
Particle/Force                Tree-Level              Higher-Order

e-neutrino                         0                    0 for nu_1
mu-neutrino                        0                9 x 10^(-3) eV for nu_2
tau-neutrino                       0                5.4 x 10^(-2) eV for nu_3
electron                       0.5110 MeV
down quark                      312.8 MeV            charged pion = 139 MeV
up quark                        312.8 MeV              proton = 938.25 MeV
                                                  neutron - proton = 1.1 MeV
muon                            104.8 MeV                106.2 MeV
strange quark                     625 MeV
charm quark                      2090 MeV
tauon                            1.88 GeV
beauty quark                     5.63 GeV
truth quark (low state)           130 GeV           (middle state) 174 GeV
                                                      (high state) 218 GeV
W+                             80.326 GeV
W-                             80.326 GeV
W0                             98.379 GeV               Z0 = 91.862 GeV

Mplanck 1.217x10^19 GeV

Higgs VEV (assumed)             252.5 GeV
Higgs (low state)                 126 GeV           (middle state) 182 GeV
                                                      (high state) 239 GeV

Gravity Gg (assumed)               1
(Gg)(Mproton^2 / Mplanck^2)                                 5 x 10^(-39)
EM fine structure              1/137.03608
Weak Gw                          0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))                    1.05 x 10^(-5)
Color Force at 0.245 GeV         0.6286                    0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                     s                      b
u 0.975                 0.222                  0.00249 -0.00388i
c -0.222 -0.000161i     0.974 -0.0000365i      0.0423
t 0.00698 -0.00378i    -0.0418 -0.00086i       0.999
The phase angle d13 is taken to be 1 radian.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
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19 20 
	
Spring	Begins		
	

21 
	
	

22 
	
	
	

23 
	
	
	

24 
	
	

25 
	
Palm	Sunday	
	

26 
	

27 
	
	

28 29 30 
	
Passover	

 

31 
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April	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

1 
	
April	Fool’s	Day	
Easter	Sunday	
	

2 
	

3 
	
	

4 
	
	
	

5 
	
	
	

6 
	
	
	

7 
	
	
	

8 
	

9 
	
	

10 
	
	

11 
	
	

12 
	
	
	

13 
	
	
	

14 
	
	
	

15 
	

16 
	
	

17 
	
	

18 
	
	
	

19 
	
	

20 
	
	
	

21 
	
	
	

22 
	
Earth	Day	
	

23 
	

24 
	
	

 

25 
	
	
	

26 
	
	
	

27 
	

28 
	
	
	
	29 

 
30 	 	 	 	 	
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May	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

 
	

	 1 
	
May	Day	

 
	
	
	

2 
	
	
	

3 
	
	
	

4 
	
	
	

5 
	
Cinco	de	Mayo	
	
	

6 7 
	

8 
	
	
	

9 
	
	
	

10 
	
	
	

11 
	
	
	

12 
	
	
	

13 
	
Mother’s	Day	
	

14 
	
	

15 
	
	

16 
	
	
	

17 
	
	
	

18 
	
	
	

19 
Shavuot
Begins
Sundown
	
	
	20

	
	

21 
	
Victoria	Day	
	

22 
	
	
	

23 
	
	

24 
	
	
	

25 
	
	
	

26 
	
	
	

27 
 

28 
	
Memorial	Day	

 

29 
	
	

30 
	
	

31 
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June	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 	 1 
	
	

2 
	
	
	

3 
	
	
	

4 
	

5 
	
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	
	
	

10 
	

11 
	

12 
	
	

13 
	
	
	

14 
	
Flag	Day	
	
	

15 
	
	
	

16 
	
	
	

17 
	
Father’s	Day		
	

18 
	
	

19 
	
	
	

20 
	
	
	

21 
	
Summer	Begins	
	
	

22 
	
	
	

23 
	
	
	

24 
 

25 
 

26 27 
	
	
	

28 
	
	
	

29 30 
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July	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

1 
	
Canada	Day	
	

2 
	

3 
	
	
	

4 
	
Independence	Day	
	
	

5 
	
	
	

6 
	
	
	

7 
	
	
	

8 
	

9 
	

10 
	
	
	

11 
	
	

12 
	
	
	

13 
	
	
	

14 
	
	
	

15 
	

16 
	

17 
	
	

18 
	
	
	

19 
	
	
	

20 
	
	
	

21 
	
	
	

22 23 
	

24 
	

25 
	

26 
	

27 
	

28 
 
	
	
	29 

 
30 31 	
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August	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 1 
	
	
	

2 
	
	
	

3 
	
	
	

4 
	
	
	

5 
	

6 
	

7 
	

8 
	
	
	

9 
	
	
	

10 
	
	
	

11 
	
	
	

12 
	

13 
	

14 
	
	
	

15 
	

16 
	
	
	

17 
	
	
	

18 
	
	

19 
	

20 
	

21 
	
	
	

22 
	
	
	

23 
	
	
	

24 
	
	
	

25 
	
	
	

26 
 

27 
 

28 29 30 
	
	
	

31 
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September	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 	 	
	
	

1 
	

2 
	

3 
	
Labor	Day	
	

4 
	
	

5 
	
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	
Grandparents	Day		
Rosh	Hashanah	
	

10 
	
	
	

11 
	

12 
	
	
	

13 
	
	
	

14 
	
	
	

15 
	
	
	

16 
	

17 
	

18 
	
Yom	Kippur	
	

19 
	
	
	

20 
	
	

21 
	
	

22 
	
Autumn	Begins	
	
	

23 
 

 
30 

24 25 26 
	
	
	

27 
	
	
	

28 
	

29 
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October	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 1 
 
	
	
	

2 
	
	

3 
	
	
	

4 
	
	
	

5 
	
	
	

6 
	
	
	

7 
	

8 
	
Columbus	Day	
	

9 
	
	

10 
	
	

11 
	
	
	

12 
	
	
	

13 
	
	
	

14 
	

15 
	

16 
	
	
	

17 18 
	
	
	

19 
	
	
	

20 
	
	

21 
	

22 
	

23 
 

24 25 
	

26 
	
	
	

27 
	
	
	

28 
 

29 
	

 
 

30 
	

 
31 
	
Halloween	
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November	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	 	 	 	 1 
	
	
	

2 3 
	

4 
	
Daylight	Savings	
Ends	
	

5 
	
	

6 
	
	

7 
	
	
	

8 
	
	
	

9 
	
	

10 
	
	
	

11 
	
Veterans	Day	
	

12 
	
Veterans	Day	
(Observed)	

13 
	

14 
	
	
	

15 
	
	

16 
	

17 
	
	

18 
	

19 
	

20 
	
	
	

21 
	
	

22 
	
Thanksgiving	
	

23 
	
	
	

24 
	
	
	

25 
 

26 27 28 
 
 
 

29 
	
	
	

30 	
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December	2018	
Sunday	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	 Saturday	

	  	 	 	  
	
	
	

1 
	

2 
	
Hanukkah	
	

3 
	

4 
	
	

5 
	
	
	

6 
	
	
	

7 
	
	
	

8 
	
	
	

9 
	

10 
	

11 
	
	
	

12 
	
	

13 
	
	
	

14 
	
	
	

15 
	
	
	

16 
	

17 
	

18 
	
	

19 
	
	
	

20 
	
	

21 
	
Winter	Begins	

22 
	
	

23 
 30 

24 
	

New	
Year’s	
Eve	

	

31 
25 
	
Christmas	Day	

26 
	
Kwanzaa	
	
	

27 
	
	

28 
	
	

29 

	

	





January 2019 (United States)
February 2019

S M T W T F S
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28

Sun Mon Tue Wed Thu Fri Sat
30 31 1 New Year's Day 2 3 4 5 New Moon

6 7 8 9 10 11 12

13 14 1st Quarter 15 16 17 18 19

20 21 Martin Luther King Jr. 
Day
Tu Bishvat/Tu 
B'Shevat
Full Moon

22 23 24 25 26

27 3rd Quarter 28 29 30 31 1 2





February 2019 (United States)
March 2019

S M T W T F S
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

Sun Mon Tue Wed Thu Fri Sat
27 3rd Quarter 28 29 30 31 1 2

3 4 New Moon 5 6 7 8 9

10 11 12 1st Quarter 13 14 15 16

17 18 Presidents' Day 19 Full Moon 20 21 22 23

24 25 26 3rd Quarter 27 28 1 2





March 2019 (United States)
April 2019

S M T W T F S
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

Sun Mon Tue Wed Thu Fri Sat
24 25 26 3rd Quarter 27 28 1 2

3 4 5 6 New Moon 7 8 9

10 11 12 13 14 1st Quarter 15 16

17 18 19 20 March equinox
Full Moon 21 Purim 22 23

24 25 26 27 28 3rd Quarter 29 30

31 1 2 3 Isra and Mi'raj 4 5 New Moon 6





April 2019 (United States)
May 2019

S M T W T F S
1 2 3 4

5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
31 1 2 3 Isra and Mi'raj 4 5 New Moon 6

7 8 9 10 11 12 1st Quarter 13

14 15 16 17 18 19 Good Friday (Many 
regions)
Full Moon

20 Passover (first day)

21 Easter Sunday 22 Easter Monday 23 24 25 26 3rd Quarter 27 Last Day of Passover

28 29 30 1 Yom HaShoah 2 3 4 New Moon





May 2019 (United States)
June 2019

S M T W T F S
1

2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30

Sun Mon Tue Wed Thu Fri Sat
28 29 30 1 Yom HaShoah 2 3 4 New Moon

5 6 Ramadan starts 7 8 9 Yom Ha'atzmaut 10 11 1st Quarter

12 13 14 15 16 17 18 Full Moon

19 20 21 22 23 Lag BaOmer 24 25

26 3rd Quarter 27 Memorial Day 28 29 30 31 Lailat al-Qadr 1





June 2019 (United States)
July 2019

S M T W T F S
1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
26 3rd Quarter 27 Memorial Day 28 29 30 31 Lailat al-Qadr 1

2 3 New Moon 4 5 Eid al-Fitr 6 7 8

9 Shavuot 10 1st Quarter 11 12 13 14 15

16 17 Full Moon 18 19 20 21 June Solstice 22

23 24 25 3rd Quarter 26 27 28 29

30 1 2 New Moon 3 4 Independence Day 5 6





July 2019 (United States)
August 2019

S M T W T F S
1 2 3

4 5 6 7 8 9 10
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
30 1 2 New Moon 3 4 Independence Day 5 6

7 8 9 1st Quarter 10 11 12 13

14 15 16 Full Moon 17 18 19 20

21 22 23 24 3rd Quarter 25 26 27

28 29 30 31 New Moon 1 2 3





August 2019 (United States)
September 2019

S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30

Sun Mon Tue Wed Thu Fri Sat
28 29 30 31 New Moon 1 2 3

4 5 6 7 1st Quarter 8 9 10

11 Tisha B'Av 12 Eid al-Adha 13 14 15 Full Moon 16 17

18 19 20 21 22 23 3rd Quarter 24

25 26 27 28 29 30 New Moon 31





September 2019 (United States)
October 2019

S M T W T F S
1 2 3 4 5

6 7 8 9 10 11 12
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
1 Muharram 2 Labor Day 3 4 5 1st Quarter 6 7

8 9 10 11 12 13 14 Full Moon

15 16 17 18 19 20 21 3rd Quarter

22 23 September equinox 24 25 26 27 28 New Moon

29 30 Rosh Hashana 1 2 3 4 5 1st Quarter





October 2019 (United States)
November 2019

S M T W T F S
1 2

3 4 5 6 7 8 9
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

Sun Mon Tue Wed Thu Fri Sat
29 30 Rosh Hashana 1 2 3 4 5 1st Quarter

6 7 8 9 Yom Kippur 10 11 12

13 Full Moon 14 Columbus Day (Most 
regions)
First Day of Sukkot

15 16 17 18 19

20 Last Day of Sukkot 21 Shmini Atzeret
3rd Quarter 22 Simchat Torah 23 24 25 26

27 New Moon 28 29 30 31 1 2





November 2019 (United States)
December 2019

S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

Sun Mon Tue Wed Thu Fri Sat
27 New Moon 28 29 30 31 1 2

3 4 1st Quarter 5 6 7 8 9

10 The Prophet's 
Birthday 11 Veterans Day 12 Full Moon 13 14 15 16

17 18 19 3rd Quarter 20 21 22 23

24 25 26 New Moon 27 28 Thanksgiving Day 29 30





December 2019 (United States)
January 2020

S M T W T F S
1 2 3 4

5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

Sun Mon Tue Wed Thu Fri Sat
1 2 3 4 1st Quarter 5 6 7

8 9 10 11 12 Full Moon 13 14

15 16 17 18 3rd Quarter 19 20 21 December Solstice

22 23 Chanukah/Hanukkah 
(first day) 24 Christmas Eve 25 Christmas Day 26 New Moon 27 28

29 30 Last Day of Chanukah 31 1 New Year's Day 2 1st Quarter 3 4







RED BOOK PHYSICS
How Jung’s Red Book Archetypes connect with E8 - Cl(16) Physics 

Frank Dodd (Tony) Smith, Jr. - 2018

The first five pages after the cover summarize the rest of this paper. 



CLIFFORD ALGEBRAS to E8

CLIFFORD EVOLUTION of OUR UNIVERSE

CREATION -  OCTONIONIC NON-UNITARY INFLATION 
28+64+28 = 120 D8 = 4X32 =128 D8 HALF-SPINOR

E8 -  PARTICLES and FORCES - 8D LAGRANGIAN - TRIALITY



E8 HEISENBERG CREATION-ANNIHILATION - 28+64+(63+1)+64=28

AFTER INFLATION - QUATERNIONIC UNITARY EXPANSION 
now - DE : DM : OM = 0.75 : 0.21 : 0.04 

E8 = H4 STANDARD MODEL  CP2 + H4 GRAVITY+DARK ENERGY M4
STRINGS = WORLD LINES 26D STRING THEORY - SPIN-2 BOHMIONS 

QUANTUM BLOCKCHAINS OF SCHWINGER SOURCES 



HIGGS = NAMBU-JONA-LASINIO TRUTH QUARK COMPOSITE 
FERMILAB TRUTH QUARK MASSES 130 GeV - 174 GeV - 220 GeV

CMS HIGGS MASSES 125 GeV - 195 GeV - 260 GeV

M4xCP2 KALUZA-KLEIN - MAYER HIGGS - 3 FERMION GENERATIONS

FERMION OCTONIONIC BRAIDS - FERMION MASSES



D4 STANDARD MODEL and  GRAVITY+DE GHOSTS 
D4 GRAVITY+DE and STANDARD MODEL GHOSTS

FORCE STRENGTHS - 4D LAGRANGIAN - CALCULATION RESULTS 

E8 - H4 - F4 - D4 - D3=A3 - H3 - H2=PENROSE STAR



CELLULAR AUTOMATA - CL(8) - CL(16) - MICROTUBULE - PYRAMIDS

SHILOV BOUNDARY HUMAN MIND 
COMPLEX DOMAIN UNIVERSAL CONSCIOUSNESS

William KIngdon Clifford (1845 - 1879) 
described Geometry in terms of his invention: Real Clifford Algebras, 

which he called “mind-stuff”, saying: 

! “... That element of which ... even the simplest feeling is a complex, 
I shall call Mind-stuff. 

! A moving molecule of inorganic matter does not possess mind or 
! consciousness ; but it possesses a small piece of mind-stuff. ... 
! When molecules are ... combined together ... the elements of mind-stuff 
! which go along with them ... combine ... to form the ... beginnings of Sentience. 
! When the molecules are so combined as to form the brain and nervous system ...  
! the corresponding elements of mind-stuff are so combined as to form some kind 
! of consciousness ... changes in the complex which take place at the same time 
! get so linked together that the repetition of one implies the repetition of the other. 
! When matter takes the complex form of a living human brain, 
! the corresponding mind-stuff takes the form of a human consciousness ...”.

(Wikipedia - (1878, "On the Nature of Things-in-Themselves", Mind, Vol. 3, No. 9, pp. 57–67))













When Our Planck Scale Universe emerged from its Parent Universe 
by Quantum Fluctuation it was described by 

SO(16) symmetry of Compact E8(-248).
E8 Compact Form E8(-248) with Symmetric Space E8 / Spin(16) 

represents Our Planck Scale Universe 
when it emerged from its Parent Universe by Quantum Fluctuation.



E8 Split Form EVIII E8(8) with Symmetric Space E8 / SO(8,8) 
represents 

Our Universe during Octonionic Inflation 
with Non-Unitary Quantum Processes.





































3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .





    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )













The force strength of a given force is
(1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:
Mforce represents the effective mass;

MISforce represents the relevant part of the target Internal Symmetry Space;
Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson; 
Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
Vol(Dforce)^( 1 / mforce ) stands for a dimensional normalization factor
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex

with the dimensionality of the link from the origin to the target vertex).
Qforce, Hermitian symmetric space, Dforce, mforce,  and Vol(Dforce) for four forces are:
Spin(5)     Spin(7) / Spin(5)xU(1)         IV5        4                RP^1xS^4
SU(3)         SU(4) / SU(3)xU(1)         B^6(ball)  4                   S^5
SU(2)       Spin(5) / SU(2)xU(1)           IV3         2                RP^1xS^2
U(1)                     -                                 -           1                      -

Force           M                   Vol(M)              Q           Vol(Q)        D           Vol(D)
gravity        S^4                 8pi^2/3       RP^1xS^4    8pi^3/3      IV5       pi^5/2^4 5!
color         CP^2                8pi^2/3   squashed S^5   4pi^3     B^6(ball)    pi^3/6
Weak     S^2xS^2               2x4pi        RP^1xS^2     4pi^2       IV3         pi^3/24
e-mag        T^4                   4x2pi               -                 -             -                -

squashed S5 = Shilov boundary of complex domain of symmetric space SU(4) / SU(3) x U(1)

The relative force strengths at the characteristic energy level of each force are:
Spin(5) gravity at 10^19 GeV = 1 ; GGmproton^2 approx 5 x 10^-39

SU(3) color at 245 MeV = 0.6286 
at 5.3 GeV = 0.166
at 34 GeV = 0.121

at 91 GeV = 0.106 ; with nonperturbative effects = 0.125
SU(2) weak at 100 GeV = 0.2535 ; GWmproton^2 approx 1.05 x 10^-5

U(1) e-mag at 4 KeV = 1/137.03608









E8 = H4 + H4 = 120 + 120 = 240-vertex Witting polytope tiling of 8-dim space

E8 = 120 BiVectors + 128 half-Spinors of Cl(16) Clifford Algebra 
        with graded structure 
        1 16  120  560 1820 4368 8008 11440 12870 11440 8008 4368 1820 560 120 16 1
         By 8-Periodicity of Real Clifford Algebras: Cl(16) = tensor product Cl(8) x Cl(8) 
         so with that product   E8 =  F4 x F4

H4 = 24 (vertices) + 96 (edges) = 120-vertex 600-cell tiling of 4-dim space
       with Coxeter Group determined by E8



F4 = 24 cell + dual 24-cell tiling of 4-dim space 
F4 = 8 Vectors + 28 BiVectors + 16 Spinors of Cl(8) Clifford Algebra 
        with graded structure   1  8  28  56  70  56  28  8  1 
        tile 4-dim space by 24-cells and their dual 24-cells

D4   24-cell tiling of 4-dim space 
D4 = 28 BiVectors of Cl(8) Clifford Algebra with 24 root vectors 
         with graded structure   1  8  28  56  70  56  28  8  1
         tile 4-dim space by 24-cells 

A3 = D3 = cuboctahedral tiling of 3-dim space 
A3=D3 = 15 BiVectors of Cl(6) Clifford Algebra with 12 root vectors and
                with graded structure   1  6  15  20  15  6  1 
                tile 3-dim space by cuboctahedra 
                which can be seen as a central part of a 24-cell (green vertices above)

H3 = 12-Vertex Icosahedron as Jitterbug Transform of 12-Vertex Cuboctahedron 
         with Coxeter Group determined by D6



H2 Penrose STAR tilings of 2-dim space 

H2 =  I^5_2 = Penrose STAR tiling of 2-dim space 
                       with Coxeter group determined by A4 which contains A2 
                       and field extension Q(sqrt(5))















Leonardo da Vinci E8
Frank Dodd (Tony) Smith, Jr. - 2017

Wikipedia: “... Christ as Salvator Mundi (Saviour of The World) ... is a painting ... from c. 
1500 ... by Leonardo da Vinci ... The painting shows Christ, in Renaissance dress, 
giving a benediction with his raised right hand and crossed fingers 
while holding a crystal sphere in his left hand ...

... It was ... possibly painted for Louis XII of France and his consort, Anne of Brittany ... 
shortly after the conquests of Milan and Genoa around 1500 [and] subsequently owned 
by Charles I of England and recorded in his art collection in 1649 ... Leonardo painted 
the orb as if it were a hollow glass bubble that does not refract or distort the light 
passing through it ...[instead of]... paint[ing] the distortion that would occur when looking 
through a solid clear orb ...”.

Since Leonardo’s orb is a hollow sphere instead of a solid ball Leonardo’s markings are 
all on the surface of the 2-dim sphere boundary of the ball in 3-dim space. 

E8-Cl(16) Physics (viXra 1602.0319) is based on the 240 Root Vectors of E8 
which are points on the 7-dim sphere boundary of the ball in 8-dim space.  

248-dim E8 = 120-dim D8 + 128-dim D8 +half-spinor = 
= D4xD4 + 8x8 + 128-dim D8 +half-spinor D8+s

The structure of E8 was depicted by Flammarion (wood engraving on page 163 of 
his 1888 book "L'Atmosphere Meteorologie Populaire") on a Celestial Sphere beyond 
our Earthly Plane and its Star-Sun-Moon-Planets Sphere (viXra 1304.0071):



Flammarion’s 1888 engraving was much later than Leonardo’s 1500 painting 
so it did not directly influence Leonardo, but its basic components were well known 
from at least the time of Ramon Llull (1232-1315) 

who, according to R. Pring-Mill, Studies on Ramon Llull , Barcelona, PAM-Curial, 1991, 
p. 62, produced a “Scheme of the simplified aristotelian cosmos” 
as a circle centered by 4 layers Earth, Water, Air, and Fire 
and then by 7 layers Moon, Mercury, Venus, Sun, Mars, Jupiter, and Saturn 
and an 8th layer for the fixed Stars described by the Zodiac  



and the 13th layer of Angels, Saints, and the Heavenly Empire of Jesus and G-d 
which I interpret as E8 Physics by which G-d governs Our Universe. 
that is beyond the outer 4+7+1 = 12 layers of Earth, Sun, Moon, Planets, Stars: 

The Flammarion Celestial Sphere representation of E8 
corresponds to Leonardo’s Sphere with markings also representing E8. 

Flammarion’s Celestial Sphere has two copies of D4 each with 24 Root Vectors 
and 128 Root Vectors from +half-spinors D8+s of D8 
and 
8 levels of 8 Spacetime dimensions for position x momentum = 8x8 = 64 Root Vectors 
thus giving 24 + 24 + 128 + 64 = 240 Root Vectors of E8. 

Flammarion’s Earthly Plane and Stars-Sun-Moon-Panets Sphere corresponding to 

Gravity , Dark Energy ratio DE:DM:OM , Higgs , Solar Fusion , and Pd-D Cold Fusion

is not shown explicitly by Leonardo, but is represented by Leonardo as 

Earthly Plane = Brown Hand and Stars-Sun-Moon-Panets Sphere = Blue Garment. 

Leonardo’s Celestial Sphere represents E8 in this way: 



Two markings correspond to 64+64 = 128-dim E8 / D8 
(8x8 Fermion and 8x8 AntiFermion components)

The third marking corresponds to 64-dim D8 / D4 x D4 
(8-dim Spacetime 8x8 Position x Momentum)

One of the D4 groups of markings corresponds to 
the Standard Model and Gravity-Dark Energy Ghosts.

The other D4 group of markings corresponds to 
Gravity-Dark Energy and Standard Model Ghosts. 

24 of each D4 group of markings are D4 Root Vectors, 
the others are composite structures such as 
Gauge-Boson-bound (mesons, baryons, atoms) and Gravity-bound (black holes, planets, stars, galaxies). 

E8-Cl(16) Physics Calculations of Particle Masses and Force Strengths 
from Green’s Functions = Kernel Functions of Schwinger Sources 

make use of Shilov Boundaries of Complex Domains whose structure 
is inherited from the geometry of E8. 



E8 Real Forms and Evolution of our Universe
Frank Dodd (Tony) Smith, Jr. - 2017

Thanks to Alessio Marrani for pointing out some errors and lack of clarity in my work up 
to now on my E8 Physics model ( viXra 1602.0319 etc ) regarding E8 Real Forms. 
He motivated me to try to think more clearly about E8 Real Forms and their physical 
significance, resulting in this paper. 
Any errors herein are mine but any good basic ideas are due to Alessio. 

! Errors and lack of clarity in my work up to now with respect to E8 Real Forms are somewhat 
! similar to what happened earlier with my use of the terms Spinor and Pinor, something that I 
! attempted to clarify on my web site at http://valdostamuseum.com/hamsmith/clfpq.html#SPIN 
! where I said “... Sometimes I use the term Spinor, or Spin(p,q), when I really should use the term 
! Pin, or Pin(p,q). A physical significance of the difference is that Spinors and Spin(n) are related to 
! the even subalgebra of the Clifford algebra Cl(p,q) ( where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = 
! Cl(0,p-1) ) ) and so do not contain some reflection-related characteristics (such as parity reversal, 
! etc.), while such things are contained in Pin and Pin(p,q) because they are related to the full 
! Clifford algebra Cl(p,q) including its odd part. A paper by Marcus Berg, Cecile DeWitt-Morette, 
! Shangjr Gwo, and Eric Kramer, math-ph/0012006, discusses Pin and Spin. ... I hope that readers 
! can see what I mean from context, because I have misused the terminology in so many places 
! throughout my materials that I have not had the energy to correct them. However, I do not think 
! that my misuse of math terminology has resulted in wrong physics. That is, the  ... E8 ... Physics 
! model is in my opinion physically realistic and valid, even though my description of it may use 
! some incorrect math terminology. ...”. The same hope is applicable here.

Wikipedia says “... There is a unique complex Lie algebra of type E8, corresponding to a 
complex group of complex dimension 248. ... This is simply connected, has maximal 
compact subgroup the compact form ... of E8, and has an outer automorphism group of 
order 2 generated by complex conjugation. As well as the complex Lie group of type E8, 
there are three real forms of the ... E8 ... Lie algebra ... 
compact form E8(-248) [and] split form, EVIII (or E8(8)) [and] EIX (or E8(-24)) ...”.

In E8 Physics: 

The Compact Form E8(-248) with Symmetric Space E8 / SO(16) represents Our 
Planck Scale Universe when it emerged from its Parent Universe by Quantum 
Fluctuation. 

The Split Form EVIII E8(8) with Symmetric Space E8 / SO(8,8) represents Our 
Universe during Octonionic Inflation with Non-Unitary Quantum Processes. 

The form EIX E8(-24) with Symmetric Space E8 / SO*(16) represents Our Universe  
with Quaternionic Unitary Quantum Processes after the end of Inflation.  

http://valdostamuseum.com/hamsmith/clfpq.html#SPIN
http://valdostamuseum.com/hamsmith/clfpq.html#SPIN


Wikipedia says: “... 

The compact form ... E8(-248) ... is simply connected and has trivial outer 
automorphism group ... maximal subgroups of E8 ...[include]... E7 x SI(2)/(-1,-1) 
and E6 x SU(3)/(Z/3Z) ... Symmetric space ... 
E8 / SO(16) ... 

... E8 / E7 x Sp(1) ... 

The split form, EVIII (or E8(8)) ... has maximal compact subgroup Spin(16)/(Z/2Z), 
fundamental group of order 2 (implying that it has a double cover, which is a simply 
connected Lie real group but is not algebraic ... ) and has trivial outer automorphism 
group ... Symmetric space ... 
E8(8) / SO(16) ... E8(8) / SO(8,8) ... E8(8) / Sk(8,H) [ = E8(8) / SO*(16) ]... 

... E8(8) / E7(7) x SL(2,R) ... E8(8) / E8(8) / E7(-5) x SU(2) ...

EIX (or E8(-24)) ... has maximal compact subgroup E7×SU(2)/(−1,−1), fundamental 
group of order 2 (again implying a double cover, which is not algebraic) and has trivial 
outer automorphism group ... Symmetric Space ... 
E8(-24) / SO(12,4) ... E8(-24) / Sk(8,H) [ = E8(-24) / SO*(16) ]... 

... E8(-24) / E7(-5) x SU(2) [Quaternion-Kahler] ... E8(-24) / E7(-25) x SL(2,R) ...”. 

According to the book Einstein Manifolds by pseudonymous Arthur L. Besse 
( a group of French mathematicians including Marcel Berger ): 

Compact E8(-248) has symmetric space E8 / SO(16) of dimension 128 and rank 8 
with Isotropy representation Spin(16) that is Rosenfeld’s elliptic projective plane 
(Ca x Ca)P2   (where Ca = Cayley Octonions and x = tensor product)

Split EVIII E8(8) has symmetric space E8 / SO(16) of dimension 128 and rank 8 
with Isotropy representation Spin(16) that is Rosenfeld’s hyperbolic projective plane 
(Ca x Ca)P2hyp   

EIX E8(-24) has symmetric space E8 / E7 x SU(2) of dimension 112 and rank 4 
with Isotropy representation /\2 E7 x SU(2) that is the Set of 
the (H x Ca)P2hyp ‘s in “(Ca x Ca)P2hyp”
(where /\ denotes exterior product representation and H = Quaternions) 



Since my E8 Physics model is based on the 240 E8 Root Vectors being decomposed 
into 128 corresponding to D8 Half-Spinors and 112 corresponding to D8 Root Vectors 

the Real Forms of E8 for my E8 Physics model with Octonionic 8-dim Spacetime 
prior to Post-Inflation Transition to (4+4)-dim Quaternionic M4 x CP2 Kaluza-Klein are

Compact E8(-248) with Rosenfeld’s elliptic projective plane 
and 

NonCompact Split EVIII E8(8) with Rosenfeld’s hyperbolic projective plane

Robert Gilmore in Phys. Rev. Lett. 28 (1972) 462-464 showed that Armand Wyler’s 
use to calculate force strengths and particle masses as ratios of volumes of compact 
domains of unit radius instead of measures on noncompact projectively related domains 
is juatified, saying “...  the replacement of a divergent value by a finite
value can lead to a well-defined and significant result. The occurrence of the Euclidean 
volumes V(Qn)  and V(Dn)  should be considered a strong point of Wyler's result, rather 
than an objectionable feature. These volumes arise naturally as the normalizing 
coefficients in the Poisson and Bergman kernels, which are reproducing functions and 
are defined in a nonlinear way.  The Poisson kernel is the image of a space-time scalar 
Green's function, when both arguments of the kernel are on the boundary Qn  of Dn ... 
Wyler's work has pointed out that it is possible to map an unbounded physical domain - 
the interior of the forward light cone - onto the interior of a bounded domain on which 
there also exists a complex structure. This mapping should prove of immense 
calculational value in the future. This transformation from unbounded to bounded 
complex domains is mathematically rigorous, and is valid ...”. 

My E8 Physics model makes use of Wyler’s valid technique in calculation of ratios of 
force strengths and particle masses, and it seems clear to me that the validity extends 
to use of both Compact E8(-248) and NonCompact Split EVIII E8(8) Real Forms 
in the basic structure of E8 Physics, so 

Compact E8(-248) and NonCompact Split EVIII E8(8) 
are both useful in describing E8 Physics of 8-dim Octonionic Spacetime 

at High (from Planck through Inflation to End of Inflation) Energies. 
EIX E8(-24) is not useful in that Energy Range 

because it does not have a Symmetric Space with symmetry SO(16) or SO(8,8)



After the End of Inflation E8 Physics has a transition 
from 8-dim Octonionic Spacetime to 

(4+4)-dim Quaternionic Kaluza-Klein Spacetime M4 x CP2 
where M4 is 4-dim physical Minkowski Spacetime 

and CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space
so that 

the Symmetric Space of E8 Physics goes from Octonionic SO(16) or SO(8,8) to 
Quaternionic Sk(8,H) = SO*(16)

therefore Compact E8(-248), with no SO*(16) symmetry, is no longer useful 
and

the useful Real Forms of E8 for E8 Physics after Inflation are 
NonCompact Split EVIII E8(8) with E8(8) / Sk(8,H) = E8(8) / SO*(16) 

and 
EIX E8(-24) with E8(-24) / Sk(8,H) = E8(-24) / SO*(16)

How does the transition from SO(16) and SO(8,8) to SO*(16) work ? 

Sigurdur Helgason, 
in his 1978 book Differential Geometry, Lie Groups, and Symmetric Spaces, says: “... 

... The groups listed above are all topological Lie subgroups of a general linar group ... 



The Lie algebra for each of the groups above ... will be denoted by ... small ... letters ...

Robert Gilmore 
in his 1974 book Lie Groups, Lie Algebras, and Some of Their Applications, says “... 















.
..”.

In his 2008 book Lie Groups, Physics, and Geometry, Robert Gilmore refers to his 1974 book containing 
the above quotes, saying: “... Many years ago I wrote the book Lie Groups, Lie Algebras, and Some of 
Their Applications (NewYork:Wiley, 1974). That was a big book: long and difficult. ... I ... promise[d] that 
some day I would ... rewrite and shrink the book ... in a way that was easy for students to acquire and to 
assimilate ...”. However, I think that the details in the “long and difficult” book are important for working out 
details of physics models such as my E8 Physics, so I very much like it despite its being “difficult”. For 
example beyond Real Forms of E8, the “long and difficult” book contains at page 349 

which is perhaps the only serious reference in any influential math or physics books to the techniques of 
Armand Wyler that I use in my E8 Physics. 



In summary, 
here is how Our Universe Evolved in terms of my E8 Physics model: 

When Our Planck Scale Universe emerged from its Parent Universe by Quantum 
Fluictuation it was described by SO(16) symmetry of Compact E8(-248). 

When Our Universe was expanding rapidly during Octonionic Non-Unitary 
Inflation it unfolded from Finite Elliptic Compact to Infinite Hyperbolic 
NonCompact SO(8,8) symmetry of NonCompact Split EVIII E8(8). 
That transition was a shifting of SO(16) symmetry from E8(-248) to E8(8) 
followed by a Weyl Unitary Trick within E8(8) from SO(16) to SO(8,8). 

When Inflation ended 8-dim Octonionic Spacetime was broken into 
(4+4)-dim Unitary Quaternionic M4 x CP2 Kaluza-Klein Spacetime with SO*(16) 
symmetry of EIX E8(-24). 
That  transition was a Weyl Unitary Trick within E8(8) from SO(8,8) to SO*(16) 
followed by a shifting of SO*(16) symmetry from E8(8) to E8(-24). 

In resulting E8 Physics model, the geometry of E8 defines a realistic Classical Local 
Lagrangian. Since E8 is embedded in the Real Clifford Algebra Cl(16) = Cl(8)xCl(8), 
8-Periodiciity allows construction of a generalized Hyperfinite II1 von Neumann factor 
by taking the completion of the union of all tensor products of Cl(16) which is 
an Algebraic Quantum Field Theory (AQFT) that is naturally compatible with 
the realistic E8 Lagrangian. Therefore E8 Physics, which allows calculation of Force 
Strength and Particle Mass ratios, etc, using the basic ideas of Armand Wyler, 
fulfills the prediction of Robert Gilmore in his 1974 “long and difficult” book: 

 



E8 Root Vectors from 8D to 3D
Frank Dodd (Tony) Smith, Jr. - viXra 1708.0369

Abstract:

This paper is an elementary-level attempt at discussing 8D E8 Physics 
based on the 240 Root Vectors of an E8 lattice 
and how it compares with physics models based on 4D and 3D structures 
such as Glotzer Dimer packings in 3D, Elser-Sloane Quasicrystals in 4D, 
and various 3D Quasicrystals based on slices of 600-cells 
and 
a natural progression from 600-cell to Superposition of 8 E8 Lattices. 
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My E8 Physics model described in viXra 1602.0319 is based on physical interpretation 
of each of the 240 Root Vectors of E8. The E8 Root Vectors live in 8D but it is hard for 
me to visualize 8 dimensional space so I like to use projections to 3D and 2D. 
Bathsheba Grossman makes laser sculptures in 3D glass cubes, including a scupture 
of the 240 E8 Root Vectors. In this E8 sculpture by her 

where different 2D face projections of her 3D cube projection from full 8D Root Vectors 
look quite different, although they obviously represent the same 240 of E8. 

The 2D projection above on the left I call the square-cube projection.   
In it there are 112 Root Vector Vertices on the two axes of the square 
and there are in each of the 4 off-axis quadrants there are 32 vertices for 4x32 = 128 
so that the square-cube projection corresponds to E8 / D8 = (OxO)P2 
where E8 has 240 Root Vectors and D8 has 112 Root Vectors and
(OxO)P2 is Rosenfeld’s Octo-Octonionic Projective Plane with 64+64 = 128 dimensions 
of half-spinors for 8 components of 8 fermion particles and 8 fermion antiparticles. 
The D8 axes have structure D8 / D4 x D4 = 64-dim real 4-Grassmannian of R8 which 
represents 8 spacetime position x 8 spacetime momentum dimensions 
and one D4 represents gauge bosons of gravity and ghosts of standard model 
and the other D4 represents gauge bosons of the standard model and ghosts of gravity. 

The 2D projection above on the right I call the circle-ball projection. 
It has 8 concentric circles each with 30 vertices. 
4 circles represent E8 Physics of gravity and the M4 part of M4 x CP2 Kaluza-Klein and 
4 represent E8 Physics of standard model and CP2 part of M4 x CP2 Kaluza-KIein. 

 

First, look at the 240 E8 Root Vectors in the square-cube projection: 

 



Here is the physical identification of the 128 E8 / D8  fermionic root vector subset: 

Here are some more details using the electron as example: 

 



I conjecture that 
the 4 vertices of M4 components for 4D H4grav 600-cell form a tetrahedron 
with N = 1 tetrahedra ( imagea from Wolfram CDF file by Ed Pegg Jr )

and 
the 4 vertices of CP2 components for 4D H4stdmod 600-cell form another  tetrahedron 
which 
when combined with the H4grav tetrahedron forms an 8-vertex dimer 
as described by Chen, Engel, and Glotzer in arXiv 1001.0586 
with N = 2 tetrahedra 

representing all 8 components of the electron.

The propagation path of each of the two tetrahedra of the electron dimer remains 
within its own 4D H4 600-cell inside the E8 Lattice. 

 



Packing densities in 3D for tetrahedral dimer structures are described 
by Chen, Engel, and Glotzer in arXiv 1001.0586: 

As you increase the number N of tetrahedra you first encounter the maxiumum at 
N = 4 which represents two dimers = particle-antiparticle pair (electron-positron)

 



The maximum is encountered at N = 4, 8, 12, 16 ... for dimer tetrahedra periodicity 4. 
A tetrahedron can be seen as a pair of binary binars 

so that the dimer binary periodicity is 2 x 4 = 8 
which is the same 8-periodicity as Real Clifford Algebras with binary structure. 

The tetrahedral N = 8 is for 4 dimers corresponding to a lepton and G R B quarks  
(electron and green, red, and blue up quarks)

The tetrahedral N = 12 is for 6 dimers corresponding to 3 quark-antiquark pairs 
(green, red, and blue up quarks and green, red, and blue up antiquarks)

The tetrahedral N = 16 is for 8 dimers (lepton and G R B quarks and their antiparticles)

 



The tetrahedral N = 32 is for 16 dimers that represent E8 / D8 = (OxO)P2 
= all 16 fermions x 8 components = 128 Fermionic E8 Root Vectors

The 128 Fermionic E8 Root Vectors are also consistent with Geoffrey Dixon’s 
fundamental tensor T^2 where T = RxCxHxO 

= real x complex x quaternion x octonion. 

The tetrahedral N = 48 adds 16 / 2 = 8 dimers (magenta) 
representing ( 4+4 = 8 ) dimensions of spacetime and 8x8 = 64 E8 Root Vectors 
for a total of 128 + 64 = 192 Root Vectors or 96 binars or 24 dimers. 

There are two tetrahedra = one Glotzer 8-vertex dimer for each dimension of 8D 
spacetime.  The 8x8 = 64 vertices are 

For each dimension of 8D spacetime, 
two tetrahedra represent momentum in 4D M4 and in 4D CP2 
each propagating in its own H4 600-cell subspace 

 



Therefore, 128 + 64 = 192 of the 240 representing fermions and spacetime 
can be represented as tetrahedra. 

The spacetime 64 are isomorphic by Triality 
to the N = 8 lepton and G R B quark particle components (8x8 = 64) 
and to their N = 8 lepton and G R B quark antiparticle components (8x8 = 64) 

Consistently with Clifford Periodicity (tetrahedral N = 48 is divisible by 4) 
Fermions + Spacetime give a packing of the maximum density 4000 / 4671 = 0.8656347

which is more dense than a dodecagonal quasicrystal (0.8324) 
and 

more dense than a compressed QC approximant at 0.8503 
( see Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer 

in arXiv 1012.5138 )

 



The tetrahedral N = 54 adds 3 dimers representing 24 gauge bosons and ghosts 
(12 gauge bosons for Gravity+Dark Energy and 12 ghosts for Standard Model

or
12 gauge bosons for Standard Model and 12 ghosts for Gravity+Dark Energy)

BUT as tetrahedral N = 54, equivalent to binary 108, is NOT consistent with periodicity 
because when you add 
EITHER 24 vertices of Gravity+Dark Energy OR 24 vertices of Standard Model 
to 128 + 64 = 192 Fermion Particles and Antiparticles and Spacetime 
then you get 216 vertices or 54 tetrahedra or 108 binars 
and 54 is not a multiple of 4 and 108 is not a multiple of 8. 

However, when you add
BOTH 24 vertices of Gravity+Dark Energy AND 24 vertices of Standard Model 
to 128 + 64 = 192 Fermion Particles and Antiparticles and Spacetime 

then you get 240 vertices or 30 dimers or 60 tetrahedra or 120 binars 
( 30 8-vertex dimers give the circle-ball 2D projection )

so 
for N = 60 the totality of all 240 E8 Root Vectors is consistent with periodicity.  

 



What is the physical reason that you cannot add only one of 
24-vertex Gravity-Dark Energy and 24-vertex Standard Model 

to the 192 vertices of Fermions and Spacetime 
but 

must add both ? 

A non-physical answer is that 192 + 24 vertices = 216 / 4 = 54 tetrahedra 
and 54 is not divisible by 4 
whereas 
192 + 24 + 24 vertices = 240 /4 = 60 tetrahedra is divisble by 4 of periodicity. 

Physically, 
the gauge bosons of Gravity+Dark Energy are in M4 (horizontal axis) 
and their ghosts are in CP2 (vertical axis) so both axes must be used
and Standard Model similarly requires both axes to be used. 

 



Now, look at the 240 E8 Root Vectors in the circle-ball projection:

My E8 Physics model Physical Interpretation of the 240 E8 Root Vectors 
which break down into two sets of 120 each with H4 symmetry that correspond to 
the M4 gravity and CP2 standard model sectors of M4 x CP2 Kaluza-Klein is: 

64 blue = Spacetime 
64 green and cyan = Fermion Particles 
64 red and magenta = Fermion AntiParticles 
24 yellow = D4g Root Vectors = 12 Root Vectors of SU(2,2) Conformal Gravity 
                                                + 12 Ghosts of Standard Model SU(3)xSU(2)xU(1)
24 orange = D4sm Root Vectors = 8 Root Vectors of Standard Model SU(3)xSU(2)xU(1)
                                                    + 16 Ghosts of U(2,2) of Conformal Gravity

Here they are shown in the circle-ball 2-dim projection with 8 circles of 30 vertices each: 

 



Here is how the 240 break down into 120 + 120 of H4grav and H4stdmod

Here are 128 Fermionic Root Vectors with the 8 components for the electron dimer that 
break into two (M4 and CP2) tetrahedra with 4 vertices shown connected by white lines.

If you combine the dimers for the green, red, and blue up quarks with the electron dimer 
as shown in purple boxes then you get 4 dimers with maximum packing density

 



If you then take all 4 Fermion Quadrants 

then you get the tetrahedral N = 32 for 16 dimers that represent E8 / D8 = (OxO)P2 
= all 16 fermions x 8 components = 128 Fermionic E8 Root Vectors

The 128 Fermionic E8 Root Vectors are also consistent with Geoffrey Dixon’s 
fundamental tensor T^2 where T = RxCxHxO 

= real x complex x quaternion x octonion. 

The 240 of E8 = ( 128 spinor fermionic E8 / D8 ) + 112 of D8

 



The Spinor Fermion part = E8 / D8 contains 128 vertices = 64 binars = 16 dimers = 
= 32 tetrahedra so it has tetrahedral N = 32

Since D8 / D4xD4 = 64-dim (OxO)P2
the 112 of D8 = ( 8x8 = 64 spacetime ) + (24+24 = 48 D4xD4 )

 



The Spacetime part = D8 / D4xD4 contains 64 vertices = 32 binars = 8 dimers = 
= 16 tetrahedra so it has tetrahedral N = 16 

and the total Spinors + Spacetime has 192 vertices = 96 binars = 24 dimers = 
= 48 tetrahedra so it has tetrahedral N = 48

The Gauge Boson + Ghosts part = D4xD4 contains 48 vertices = 24 binars = 6 dimers 
= 12 tetrahedra so it has tetrahedral N = 12 

and the total Spinors + Spacetime + Gauge Bosons + Ghosts has 240 vertices = 
= 120 binars = 30 dimers = 60 tetrahedra so the total E8 tetrahedral N = 60

 



 



Dimer Packing and QuasiCrystals

In arXiv 1106.4765 Haji-Akbari, Engel, and Glotzer said: 
“... Phase Diagram of Hard Tetrahedra ... 

Two dense phases of regular tetrahedra have been reported recently. 
The densest known tetrahedron packing is achieved in a crystal of triangular bipyramids 
(dimers) ... phase DIII ... triclinic ... with packing density 4000 / 4671 = 85.63%. 
In simulation a dodecagonal quasicrystal is observed; 
its approximant, with periodic tiling (3,4,3^2,4), 
can be compressed to a packing fraction of 85.03%. ... 

... The phase DIII ... triclinic ...  is thermodynamically stable, 
DII ... monoclinic ... and Di ... rhombohedral ... are metastable ...
The transformation of the approximant or quasicrystal directly to and from 
the Dimer III crystal is not observed ... Instead, during expansion the Dimer III crystal 
transforms into the Dimer II crystal, and then the Dimer I phase prior to melting ... 

 



... Structurally, 
the quasicrystal is significantly more complicated than the dimer phase; 
tetrahedra are arranged into rings that are further capped with pentagonal dipyramids 
(PDs). The rings and PDs are stacked in logs parallel to the ring axis, which in 
projection form the vertices of a planar tiling of squares and triangles ... 

... Additional particles - referred to as interstitials - 
appear in the space between the neighboring logs. 
It is noteworthy that the entire structure is a network of interpenetrating PDs spanning 
all particles in the system.
A periodic approximant of the quasicrystal, i.e. a crystal approximating the structure of 
the quasicrystal on a local level, with the (3, 4, 3^2, 4) Archimedean tiling 
and 82 tetrahedra per unit cell compresses up to ... 85.03%,
only slightly less dense than the dimer crystal ...  
In this paper we demonstrate that the approximant is more stable than the dimer crystal 
up to very high pressures and that the system prefers the dimer crystal 
thermodynamically only at packing densities exceeding 84%. ...”.

The quasicrystal QC is a cut-and-projection from a full E8 lattice 
and so any QC loses by projection some of the full E8 information, 
and the lost part of the E8 information corresponds 
to complicated empire-phason structure of the QC, 
so 

the complexity of the QC phase is due to 
its failure to connect with full E8 information.  

 



For example, consider the Elser-Sloane 4D QuasiCrystal described by them 
in J. Phys. A: Math. Gen. 20 (1987) 6161-6168 where they say: 
“... Let V be 8D Euclidean space with orthonormal basis e1, ... , e8
...
 The unit icosians consist of ... 120 quaternions ... 
the icosians ... with the Euclidean ... rational number ... norm lie in a real 8D space 
and form a lattice isomorphic to the E8 lattice ... 
the Weyl group W(E8) ... is ... [t]he point group G0 of this lattice 
... 
There are 240 icosians of Euclidean norm unity, consisting of the unit icosians and 
sigma ... = (1/2)( 1 - sqrt(5) ) times the unit icosians, 
and these correspond to the 240 minimal vectors of the E8 lattice 
... 
the group G1 = [3,3,5] ... consist[s] ... of all transformations of the icosians ... 
G1 has order 14,400 ...[and]... acts on V as a subgroup of G0 ... 
There are two 4D subspaces X and Xbar of V that are invariant under the action of G1 
... 
We note that E8 has only the origin in common with either of the spaces X or Xbar 
...
The Voronoi cell W of E8 is defined by W = { Q in V : || Q || < || Q - P || for all P in E8 } 
... The Voronoi cell W is a convex 8D polytope ...[with]... 19,400 vertices ... 
The ... [Elser-Sloane] quasicrystal involves the 4D polytope S ... obtained by 
projecting W onto the subspace Xbar ... 
... The polytope S is the convex hull of the projection of these ... W ... vertices onto Xbar 
... to project onto Xbar ...multiply... by 

and take the last four coordinates ... S has 720 vertices ... 
120 vertices of a copy of the polytope {3,3,5} ... 
600 vertices of a copy of the reciprocal polytope {5,3,3} (the 120-cell) ...
S is the convex hull of reciprocal (and concentric) polytopes {3,3,5} and {5,3,3}  , 
arranged so that the midpoints of the edges of the {5,3,3} pass through the 
centres of the triangular faces of the {3,3,5} ... 
S is a 4D analogue of the triacontahedron ... convex hull of ... {3,5} ... and {5,3} ... 
arranged so that the midpoints of their edges coincide 
... 

 



The 4D quasicrystal C is obtained by projecting the lattice E8 
onto the subspace X , 

subject to the requirement that the projection onto Xbar lies in the polytope S 
...
(i) C is invariant under a point group (fixing the origin) isomorphic to G1 = [3,3,5] ...
(ii) C is closed under multiplication by tau ... = (1/2)( 1 + sqrt(5) ) [Golden Ratio] ... 
(iii) C is a discrete set of points ... 
(iv) ... 120 of the 240 minimal vectors of E8 project into C ... forming a copy of {3,3,5} 

Similarly ... 120 of the 2160 vectors in E8 of length 2 project into C ... forming a ... 
larger {3,3,5} concentric with the first ... 

(v)  C has a cross section which is a 3D quasicrystal with icosahedral 
symmetry. ...”. 

Boyle and Steinhardt in arXiv1608.08215 and arXiv1604.06426 say: 
“... H4 root QL ... corresponds to the icosians ...

 
...”.

Physically, 8D E8 gives two 4D 600-cells, 
one in X = v|| and the other in Xbar = v_|_ 

which in E8 physics represent M4 and CP2 of 8-dim Kaluza-Klein spacetime M4 x CP2 
Therefore, in terms of E8 Physics based on physical interpretation of Root Vectors, 
each of the two 600-cells contains one D4 of D4xD4 in D8 / D4xD4 of E8 
and  
the 600-cell with D4grav represents M4 spacetime and Gravity+DarkEnergy 
and 
the 600-cell with D4stdmod represents CP2 symmetry space and Standard Model. 

An Elser-Sloane 4D QC is based on either one or the other of those two 600-cells 
each of which has 120 vertices corresponding to 120 of the 240 E8 Root Vectors 
so an 

Elser-Sloane 4D QC cannot describe more than 120 / 240 = 
= half of E8 Physics. 

 



A 3D QC based on 4D 600-cells is even more limited 
in the parts of E8 Physics that it can describe, 
being based on a cross section of the 600-cell of Elser-Sloane 4D QC 
which cross sections have only a subset of the 120 vertices of the 600-cell. 

Here are some cross section slices of a 600-cell
( see “Geometrical Frustration” (Cambridge 1999, 2006) by Sadoc and Mosseri )

    vertex first                     cell first                         rhombic triacontahedra
                                                                                      jitterbugs with
                               57G contact neighbors              truncated octahedra

 



Vertex-first Tetrahedral Slice Structure: 
At Equator is the 30-vertex icosidodecahedron + top and bottom vertices = 32 vertices 
corresponding to 4 momentum dimensions of 4-dim physical spacetime M4 
time 4+4 = 8 dimensions of a M4 x CP2 Kaluza-Klein spacetime 
where CP2 = SU(3) / SU(2) x U(1) is a compact internal symmetry space 
carrying the symmetry groups of the Standard Model. 

Adjacent to the icosadodecahedron on either side are 20+12 vertices of dodecahedron
+icosahedron whose convex hull is the 32-vertex Rhombic Triacontahedron (RTH).
The upper 20+12 = 32 vertices represent 4 covariant components of 4-dim M4 Physical 
Spacetime of 8 first-generation fermion fundamental particles 
(electron, RGB up quarks; neutrino, RGBdown quarks)
and the lower 12+20 = 32 vertices represent 4 covariant components of 4-dim M4 
Physical Spacetime of 8 first-generation fermion fundamental particles 
(positron, RGB up antiquarks; antineutrino, RGBdown antiquarks). 

The upper and lower 12-vertex icosahedra represent 
the 12 Root Vectors of the SU(2,2) = Spin(2,4) Conformal Group 
that gives, by a MacDowell-Mansouri mechanism, Gravity+ Dark Energy 
and 
the ghosts of the 12 gauge bosons of the SU(3)xSU(2)xU(1) Standard Model. 

The Vertex-first structure has H3 icosahedral symmetry 
that is inherited from the H4 symmetry of the 600-cell. 

The 3D QC quasicrystal does not contain directly in its vertices 
all the physics information of all 240 E8 Root Vector vertices 
so, due to the missing information, it has a complicated empire - phason structure. 

Given a star-like central configuration of a 3D QC such as an icosahedron, its Empire 
is that part of the 3D QC that is an accurate copy of part of the E8 parent lattice
and 
its Phasons are ribbon-like areas of the 3D QC for which projection did not give full 
information about the E8 parent lattice, 
which ignorance allows flips between possible alternative configurations. 

 



Empires and Phasons are described by Fang in a 2D example: “... 

... the green area …[has] only one way to tile legally …
these tiles must be forced by the red patch [star]… 
The green tiles are called the Empire Field of the red patch [star] ...
the blue area there are multiple ways of tiling …
the blue ribbons are superpositions of left and right [ Phason ] flip …”.

In arXiv 1511.07786 Fang and Klee Irwin describe how QC with Phason Ribbons 
may be related to Fibonacci Chains:

 



Klee Irwin, in Toward the Unification of Physics and Number Theory, said: 
“... the simplest quasicrystal possible is the two length ... 1D ... Fibonacci chain ...
It possesses two lengths related as the golden ratio. In order for a quasicrystal greater 
than 1D to have only two letters, the letters must be 1 and the inverse of the golden 
ratio. ... When a slice of E8  is projected to 4D according to a non-arbitrary golden ratio 
based irrational angle, the resulting quasicrystal is made entirely of 3-simplexes and is 
the only way to project that lattice to 4D and retain H4 symmetry. ... 
This quasicrystal ... can be described as a network of Fibonacci chains ...
Changing a single point to be on  or off  in a Fibonacci chain 1D quasicrystal forces an 
infinite number of additional points throughout the possibility space  of the 1D chain to 
also change state. When a network of Fibonacci chains is formed in 2D, 3D or 4D, a 
single binary state change at one node in the possibility space changes Fibonacci 
chains throughout the entire 1+n dimensional network of chains ...
the special dimensions for Fibonacci chain related quasicrystals are 1D, 2D, 3D and 4D. 
And of these dimensions, 4D can host the quasicrystal with the densest network of 
Fibonacci chains, 
where 60 Fibonacci chains share a single point at the center of the 600-cells in the E8 
to 4D quasicrystal discovered by Elser and Sloane ...[ they ] appear to be the maximum 
possible density of Fibonacci chains in a network of any dimension ...
3D quasicrystals ordinarily have a maximum of degree 12 vertices with six shared 
Fibonacci chains. Fang Fang of Quantum Gravity Research discovered how to create a 
3D network of Fibonacci chains with degree 60 vertices ...”.   

Boyle and Steinhardt in arXiv 1608.08220 , arXiv 1608.08215 ,arXiv 1604.06426 say:
“… Unlike an ordinary lattice, which has no scale invariance, 
each reflection QL has discrete scale invariance … 
WE CANNOT ENUMERATE ALL THE REFLECTION QLs IN 2D, 
WE CANNOT ENUMERATE ALL … FACTORS IN 2D …
THE … UNIQUE … MAXIMAL REFLECTION QL … EXISTS IN 4D ... 
there is a unique reflection QL … quasilattice … /\ … in 4D …
Every vector … in /\ can … be written as an integer combination of the 120 H4 roots
…
/\ must contain all the golden integers times each H4 root,
and all integer linear combinations of such vectors …
and … it cannot contain anything else 
…
it is unique … H4 root QL … corresponds to the … icosians,
which may be obtained by orthogonally projecting the E8 root lattice
on a maximally symmetric 4D subspace …
…
the 240 E8 roots project onto the parallel space 
to yield two copies of the 120 H4 roots 
(an inner copy and an outer copy that is longer by T [Golden Ratio] ) ...
the scaling group of the QL must be a subgroup of the scaling group of its 1D sublattice 
... H3 and H4 contain Z(sqrt(5)) 
... 

 



choose … the minimal star … a 120-pointed star pointing 
towards the vertices of the 600-cell 
… and … 

… the unique reflection quasilattice corresponding to H4 is the H4 root quasilattice 
(i.e. the set of all integer linear combinations of the H4 roots) …
H4 reflection QL contain[s] a 1D sublattice corresponding to a ring … Z(sqrt(5) ... 
the fundamental unit … = T = (1/2)(1+5) (the golden ratio) …”.

In other words, an E8 lattice is made up of two H4 quasilattice 4D QC 
(one scaled by integers and the other by Golden Ratio) and 

each H4 4D QC is a 120-point star plus Fibonacci Chains based on 
the 60 Fibonacci Chains through pairs of antipodal points of the 120-point star. 

Compare 
Fibonacci Chains / Phason Ribbons of Vertex-first Icosahedral Structures 

with 
Cellular Automata of Truncated Octahedra / Cuboctahedra derived from 

Rhombic Triacontahedra / Icosahedra by Jitterbug Transformation. 

Therefore the 
Vertex-first Tetrahedral Slice Structure allows 

construction of a Realistic Physics Model 
IF you can generate 

the Standard Model gauge bosons from their ghosts 
and 

the Gravity+Dark Enery ghosts from their gauge bosons 
and 

the 4D CP2 components of fermions and spacetime 
from the existence of M4 x CP2 Kaluza-Klein

 



Cell-first Tetrahedral Slice Structure with 57G: 
The top and bottom structures are 26-vertex groups of 57 tetrahedra (57G) 
which are the maximal number of tetrahedra in a group 
all in contact with each other within the 600-cell. 

This configuration most clearly shows how 
individual tetrahedra represent individual fermions 

but 

vertices with similar physical interpretation 
are not grouped together as nicely 

as in Vertex-first Slicing or as with Rhombic Triacontahedra. 

 



The 32-vertex Rhombic Triacontahedron (RTH), is a combination of the 12-vertex 
Icosahedron and the 20-vertex Dodecahedron. It "forms the convex hull of ... 
orthographic projection ... using the Golden ratio in the basis vectors ... of a 6-cube to 3 

dimensions." (Wikipedia).   Sharp  and Flat  
golden rhombohedra are the basis for constructing Rhombic Triacontahedra.

The 32-vertex Rhombic Triacontahedron does not itself tile 3-dim space
but it is important in 3-dim QuasiCrystal tiling. Mackay (J. Mic. 146 (1987) 233-243) said 
"... the basic cluster, to be observed everywhere in the three-dimensional ... 
Penrose ...tiling ...[is]... a rhombic triacontahedron (RTH) ... The 3-D tiling can be 
regarded as an assembly of such RTH, party overlapping ...”.

To look at tiling 3-dim space by Rhombic Triacontahedra, the first step is to describe the 
physical interpretation of the Rhombic Triacontahedra, beginning with 

which are interpreted as 4x8 = 32 vertices representing 
4 covariant components of 4-dim M4 Physical Spacetime of 8 first-generation fermion 
fundamental particles (electron, RGB up quarks; neutrino, RGBdown quarks)
and 4x8 = 32 vertices representing 
4 covariant components of 4-dim M4 Physical Spacetime of 8 first-generation fermion 
fundamental particles (positron, RGB up antiquarks; antineutrino, RGBdown antiquarks)

 



Since fermion particles are inherently Left-Handed, their RTH is Left-Handed 
and 
since fermion antiparticles are inherently Right-Handed, their RTH is Right-Handed. 

The third RTH with no handedness describes Spacetime as 4x8 = 32 vertices 

representing 4 momentum dimensions of 4-dim physical spacetime M4 
time 4+4 = 8 dimensions of a M4 x CP2 Kaluza-Klein spacetime 
where CP2 = SU(3) / SU(2) x U(1) is a compact internal symmetry space 
carrying the symmetry groups of the Standard Model. 

Note that the central RTH of spacetime as a Rhombic Triacontahedron 
is dual to the equatorial icosadodecahedron of the vertex-first slices of a 600-cell.

The two 12-vertex icosahedra (top and bottom slices of the 600-cell) represent 

the 12 Root Vectors of the SU(2,2) = Spin(2,4) Conformal Group 
that gives Gravity+ Dark Energy by a MacDowell-Mansouri mechanism 
and 
the ghosts of the 12 gauge bosons of the SU(3)xSU(2)xU(1) Standard Model. 

Note that the cuboctahedron transforms by Jitterbug to an icosahedron 
which is the top and bottom configuration for Vertex-first projection. 

 



Mackay (J. Mic. 146 (1987) 233-243) said "... a rhombic triacontahedron (RTH) ... can 
be deformed to ... a truncated octahedron ... [which is] the space-filling polyhedron 
for body-centered cubic close packing ... 

... By a similar process ... a cuboctahedr[on]... can be deformed to an icosahedron ...".

Using those Jitterbug transformations the icosahedral / rhombic triacontahedral 
slicing of the 24-cell goes to cuboctahedral / truncated octahedral structure

The 4x8 = 32 M4 spacetime components of 8 fermion particles 
and 4x8 = 32 M4 spacetime components of 8 fermion antiparticles 
are indicated by color codes

with the quarks at corner vertices of square faces and the leptons at centers of hexagon 
faces. 

For the central configuration representing spacetime 
the 8 dimensions of spacetime correspond to the 8 fundamental fermions.

 



Truncated Octahedra tile 3D space 
and 

the cuboctahedron has a 6-square configuration that is compatible 
with the 6-square space-filling configuration of the truncated octahedron 

so 

the Rhombic Triacontahedra slicing can, by Jitterbug transformation 
tile 3D space with transformed Truncated Octahedra 
EXCEPT that some of the Truncated Octahedra (marked in cyan in the following image) 
must be replaced by Cuboctahedra: 

(image from apgoucher at cp4space (25 Aug 2013))

The 3D QC Quasicrystal structure of Rhombic Triacontahedra with Icosahedra 
is transformed by Jitterbug into 

a 3D almost-space-filling structure of Truncated Octahedra with Cuboctahedra. 

Instead of the empire - phason structure of vertex-first 600-cell slicing 3D QC
with points, icosahedra, dodedahedra, and an icosidodecahedron 

you have 
the pattern of cuboctahedra replacements in the overall truncated octahedral 3D tiling. 

 



From 3D Rhombic Triacontahedra to 24D Leech Lattice

Rhombic Triacontahedra Jitterbug to Truncated Octahedra. 
The Truncated Octahedra space-filling structure 

is consistent with 
256 Elementary Cellular Automata describing Physics based on 256-dim Cl(8) 

and, by periodicity, 
all tensor products of Cl(8) including Cl(8) x Cl(8) = Cl(16) containing E8 

Some examples of physical interpretations of Elementary Cellular Automata are, 
from grade 2 representing bivector gauge bosons: 

SU(3):  

 



SU(2): 

U(1):

Conformal Gravity Spin(2,4) = SU(2,2): 

 



Each of the 256 Cellular Automata can be represented by a triangular pyramid 
and each of the 3 mutually perpendicular faces of the 

3D Truncated Octahedra / Cuboctahedra structure can be seen as a triangular pyramid

Each of the 3 triangular pyramids (magenta, gold, green) can carry any 
of the 256 Cellular Automata which correspond to the 256 elements of Cl(8). 

The 8-dim Vectors of Cl(8) live in an 8-dim Integral Octonion Space E8 Lattice. 
There are 7 Algebraically Independent E8 Integral Domain Lattices 
corresponding to the 7 Imaginary Octonions i, j, k, e, ie, je, ke 
of which 3   i, j, e  are Algebraically independent. 

Let the green triangular pyramid carry an E8i Lattice 
and the gold triangular pyramid carry an E8j Lattice 
and the magenta triangular pyramid carry an E8e lattice. 

7 E8 lattice integral domains E8i E8j E8k E8e E8ie E8je E8ke 
correspond to the 7 imaginary octonions i j k e ie je ke
Scale them so that their Inner Shells have Unit Radius because as Geoffrey Dixon said 
“... the inner shell should ... consist of unit elements ...
[since]... O multiplication of ... unit elements is closed ...”.

 



Consider the 240-vertex Unit Radius Inner Shells of E8 Lattice Integral Domains 
corresponding to the algebraic generators i j e of the imaginary octonions with 
coordinates of the form ( E8i , E8j , E8e )

E8i  itself has 240 vertices ( x , 0 , 0 ) 
E8j  itself has 240 vertices ( 0 , x , 0 ) 
E8e itself has 240 vertices ( 0 , 0 , x )

Then, consider the 240 + (240 + 16 x 240) = 4320 vertices 
of Unit Radius Inner Shells of /\16 Barnes-Wall Lattices 
constructed from pairs of E8 Lattices using Dixon’s XY-product 
with X and Y in the pairs

E8i x E8j  with 16x240 = 3840 new vertices ( x , y , 0 ) 
E8j x E8e with 16x240 = 3840 new vertices ( x , 0 , y ) 
E8e x E8i with 16x240 = 3840 new vertices ( 0 , x , y )

Then, consider the 61,440 = 16x16x240 vertices of the second shell of Barnes-Wall /\16
rescaled for Unit Radius constructed from triples of E8 Lattices using Dixon’s XY-
product with X and Y outside the E8i, E8j, E8e and their /\16 Lattices
 
(E8i x E8j) x  E8e with 16x16x240 = 61,440 vertices ( x , y , z )
(E8j x E8e) x E8i  with 16x16x240 = 61,440 vertices ( x , y , z )
(E8e x E8i) x E8j  with 16x16x240 = 61,440 vertices ( x , y , z )

The total inner vertices = 3 x ( 240 + 3840 + 61,440 ) = 196,560 
correspond to the inner-shell vertices of the 24-dim Leech Lattice

One Cell of E8 26-dimensional Bosonic String Theory with structure J(3,O)o 
with Strings being physically interpreted as World-Lines 

and massless spin-2 states are interpreted as carriers of Bohm Quantum Potential
can be described by taking the quotient of its 

24-dimensional O+, O-, Ov subspace modulo the 24-dimensional Leech lattice.

Therefore: 

3D Rhombic Triacontahedron -- Jitterbug -->  3D Truncated Octahedron 
which fills 3D space with each node corresponding to 

3 Elementary Sets of Cellular Automata (CA) 
each of which corresponds to an E8 Lattice so that 

the 3 Sets of CA represent a 24D Leech Lattice 
underlying the structure of the 26D String Theory of E8 Physics AQFT 

based on Strings as World-Lines and 
massless spin-2 states as carriers of Bohm Quantum Potential

 



From 600-cell to Superposition of 8 E8 Lattices

Start with the 4D H4 QC QuasiLattice whose origin-neighbor vertices form a 600-cell 

with unit Radius. It has 120 vertices whose physical interpretations are 
32 blue = 4D M4 Minkowski part of 8D M4xCP2 Kaluza-Klein Spacetime 

32 green and cyan = 4 Minkowski components of 8 Fermion Particles
32 red and magenta = 4 Minkowski components of 8 Fermion AntiParticles

24 yellow = D4g Root Vectors = 12 Root Vectors of SU(2,2) Conformal Gravity
+ 12 Ghosts of Standard Model SU(3)xSU(2)xU(1)

arranged, with respect to a circle-sphere projection to 2D,  
in 4 circles of 30 vertices each.

Boyle and Steinhardt in arXiv 1608.08220 , arXiv 1608.08215 ,arXiv 1604.06426 say:
“... there is a unique reflection QL … quasilattice … /\ … in 4D …
Every vector … in /\ can … be written as an integer combination of the 120 H4 roots
… /\ must contain all the golden integers times each H4 root,
and all integer linear combinations of such vectors …
it is unique … H4 root QL … correspond[ing] to the … icosians...
the scaling group of the QL must be a subgroup of the scaling group of its 1D sublattice
... H4 contain[s] Z(sqrt(5)) ... scaling factor is the “golden ratio” ... ( 1 + sqrt(5) ) / 2 ...”. 

Therefore, the second shell of the 4D H4 QC QuasiLattice is also a 600-cell 
whose expanded Radius is the “golden ratio” ... ( 1 + sqrt(5) ) / 2 = 1.61 
arranged in 4 circles of 30 vertices each with physical interpretations 

32 blue = 4D CP2 Internal Symmetry part of 8D M4xCP2 Kaluza-Klein Spacetime 
32 green and cyan = 4 CP2 components of 8 Fermion Particles

32 red and magenta = 4 CP2 components of 8 Fermion AntiParticles
24 orange = D4sm Root Vectors = 8 Root Vectors of Standard Model SU(3)xSU(2)xU(1)

+ 16 Ghosts of U(2,2) of Conformal Gravity

 



Boyle and Steinhardt in arXiv 1608.08220 , arXiv 1608.08215 ,arXiv 1604.06426 say: 
“... H4 root QL … corresponds to the … icosians,
which may be obtained by orthogonally projecting the E8 root lattice
on a maximally symmetric 4D subspace …
the 240 E8 roots project onto the parallel space to yield two copies of the 120 H4 roots
(an inner copy and an outer copy that is longer by T [Golden Ratio] ) ...”. 

In other words, the first two shells of the 4D H4 QC QuasiLattice 
form the 240 Root Vector first shell of an 8D E8 Latice with 8D norm 2x1 = 2
shown here in the circle-ball 2-dim projection with 8 circles of 30 vertices each

and in a square-cube 2-dim projection with the same physical interpretation color-coding

 



The second shell of the 8D E8 Latice, with 8D norm 2x2 = 4, has 2160 vertices: 
8 pairs of 128-vertex Cl(16) half-spinors for 2048 vertices 
and 112 vertices corresponding to Root Vectors of the D8 subalgebra of E8 

   
The 112-vertex D8 combines with a left-handed 128-vertex Cl(16) half-spinor, 
representing E8 Physics Fermion Particles, which are left-handed, 
to form a 240-vertex configuration like the E8 Root Vector Gosset Polytope

 



Since there are 8 pairs (left-handed and right-handed) of 128-vertex Cl(16) half-spinors 
in the second E8 shell, if you require the 112-vertex D8 to combine with the left-handed 
half-spinor to form a 240-vertex E8 Root Vector Polytope for an E8 Physics model 
with realistic left-handed half-spinors representing Fermion Particles, 
then 
there are 8 ways you can produce an E8 Lattice for E8 Physics. 
7 of the 8 ways produce algebraically distinct independent Integral Domains, 
corresponding to the 7 imaginary Octonions  i, j, k, E, I, J, K 
The 8th way is not an algebraically independent Integral Domain 
and it corresponds to the real Octonion 1.

In E8 Physics, 8-dim Spacetime (described by the D8 / D4xD4 part of E8) 
is a Superposition of Spacetimes of each of those 8 E8 sets of 240 Root Vectors. 

 



If you consider each of those 8 E8 sets of 240 Root Vectors 
as a first shell of a second-order E8 Lattice 

each having a second shell of 2160 Vertices
then

you get 8 x 2160 = 17280 Vertices 
and

if you add 240 Vertices of a first-shell set of E8 Root Vectors 
then 

you get the 17280 + 240 = 17520 Vertices 
of the 4th shell of an E8 Lattice 

as described by the E8 theta series 
Wikipedia: “... the number of E8 lattice vectors of norm 2n is 240 times the sum of the 
cubes of the divisors of n. The first few terms of this [theta] series are given by 
(sequence A004009 in ... OEIS) ... 240 ... 2160 ... 6720 ... 17520 ... 30240 ... 60480 ...”.

8D E8 Shell 4 shows explicitly not only the 240 Root Vectors of E8 Physics 
but also 

the 8-fold Octonionic Superposition Structure of E8 Physics. 

 

https://oeis.org/A004009
https://oeis.org/A004009
https://en.wikipedia.org/wiki/On-Line_Encyclopedia_of_Integer_Sequences
https://en.wikipedia.org/wiki/On-Line_Encyclopedia_of_Integer_Sequences


ATLAS: LHC 2016: 240 GeV Higgs Mass State at 3.6 sigma

Frank Dodd (Tony) Smith, Jr. - July 2017 - viXra 1707.0367
5 July 2017 ATLAS released ATLAS-CONF-2017-058 saying: 
“... A search for heavy resonances decaying into a pair of Z bosons leading to l+ l- l+ l- 
... final state... where l stands for either an electron or a muon, is presented. 

[ that includes the Higgs -> ZZ* -> 4l channel ]
The search uses proton–proton collision data at a centre-of-mass energy of 13 TeV 
corresponding to an integrated luminosity of 36.1 fb-1 collected with the ATLAS detector 
during 2015 and 2016 at the Large Hadron Collider ...

excess ...[is]... observed in the data for m4l around 240 ... GeV ...
with a local significance of 3.6 sigma 

estimated under the asymptotic approximation, 
assuming the signal comes only from ggF production ...
The excess at 240 GeV is observed mostly in the 4e channel ...
Figure 6 presents the expected and observed limits at 95% confidence level
on sigma x BR(H->ZZ) of a narrow-width scalar for the ggF ... production modes,
as well as the expected limits  [figure truncated to relevant 140 - 300 GeV range]...

E8-Cl(16) Physics Model (viXra 1602.0319) has a Nambu-Jona-Lasinio (NJL) type 
structure for the Higgs-Tquark system resulting in 3 mass states for them, 
the 3 Higgs mass states being around 125 GeV (observed) and 200 and 250 GeV.  

240 GeV is close enough to 250 GeV that the ATLAS 3.6 sigma peak 
should not be suppressed by LEE. 

 



Background and Histograms: 

CMS in CMS PAS HIG-16-041 dated 13 April 2017 released their histogram of 35.9 fb-1  
of LHC data for the 13 TeV run (2015-2016) using a background from which 
two Higgs candidate peaks, one at 201 GeV and one at 261 GeV, clearly stand out. 

The CMS background differs significantly from the ATLAS background.
The CMS histogram has also been truncated to the 140 - 300 GeV range that is 

relevant for evaluating the E8-Cl(16) physics model of viXra 1602.0319 
with respect to its Higgs Mass States around 200 and 250 GeV. 

201 and 261 GeV are close enough to 200 and 250 GeV 
that the two CMS peaks should not be suppressed by LEE. 

Also, 
the CMS 261 GeV and the ATLAS 240 GeV are both close enough to the E8-Cl(16) 

model prediction of 250 GeV that they both are confirmation of its NJL sector. 

 



The CMS histogram uses bins that are 4 GeV wide 
while ATLAS uses bins that are 20 GeV wide 

so 
to facilitate comparison between the histograms, 

here is an image of the CMS histogram with 5 adjacent 4 GeV bins 
grouped together to simulate the 20 GeV bins uses by ATLAS: 

 



ATLAS-CONF-2017-058 has 4 histograms that cover the 140 - 300 GeV range for 
testing the E8-Cl(16) model in the Higgs -> ZZ* -> 4l channel - 

Figures 4a (4+/- muons, 4+/- electrons, 2+/- of each) 
11a (4+/- muons) 11b (4+/- electrons) 11c (2+/- of each) 

It is clear from the ATLAS-CONF-2017-058 histograms of Figures 4a and 11a that 
the ZZ background is set so that the 200 GeV bin is the peak of ZZ background 
which results in no excess in the 200 GeV bin. 

That is not consistent with the background used by CMS in CMS PAS HIG-16-041. 
If ATLAS had used backgrounds of CMS PAS HIG-16-041 then excesses would have 
appeared in both the 200 GeV bin and the 240 GeV bin which 
would be consistent with my E8-Cl(16) Physics Model with NJL Higgs-Tquark sector. 

 



In fact, excesses do appear in both the 200 GeV and 240 GeV bins 
in Figures 11b and 11c. As to the 4e channel of Figure 11b, ATLAS-CONF-2017-058 
says “The  excess at 240 GeV is observed mostly in the 4e channel ...”.  

 



Further, the 4 histograms of ATLAS-CONF-2017-058 use a log axis for Events / 20 GeV. 

If a linear axis for Events / 20 GeV had been used, along with background similar to that  
of CMS PAS HIG-16-041, then ATLAS Figure 4a (right side of the following figure) 
would have looked something like the left side of the following figure: 

It is obvious that the use of the log axis significantly obscures 
the excesses of the 200 and 240 GeV bins. 

 



On 27 July 2017 Tommaso Dorigo posted this on his blog: 
“... An ATLAS 240 GeV Higgs-Like Fluctuation Meets Predictions

From Independent Researcher
A new analysis by the ATLAS collaboration, based of the data collected in 13 TeV 
proton-proton collisions delivered by the LHC in 2016, finds 

an excess of X-->4 lepton events at a mass of 240 GeV, 
with a local significance of 3.6 standard deviations. 

The search, which targeted objects of similar phenomenology to the 125 GeV Higgs 
boson discovered in 2012, is published in ATLAS CONF-2017-058. 
Besides the 240 GeV excess, 
another one at 700 GeV is found, with the same statistical significance.
3.6 standard deviations correspond to a "one-in-six-thousand" chance to
observe data at least as discrepant with the background model as what is
observed, if they do come from background only. So it is something interesting, as one 
may entertain the hypothesis that the data do contain some extra signal in it, causing 
the observation. However, in general such fluctuations are common in collider data. 
Physicists have learnt to "derate" the computed significances of bumps appearing in 
new particle searches - equivalently, to increase the estimate of the probability (p-value) 
of seeing the data if coming from background-only fluctuations - by considering the 
number of independent places where a bump was sought for in the first place. The p-
value-enhancing factor is commonly called "trials factor" and the effect addressed to
as "Look-Elsewhere Effect" (LEE for conniosseurs).

! Above: as a function of the reconstructed mass of the hypothetical particle 
! decaying into four leptons, ATLAS plots the upper limit on the particle's 
! production rate. The green+yellow band shows the range of values that the 
! expected limit should take in the absence of any new particle, with green 
! meaning "the central 68% quantiles" and yellow meaning "the central 95% 
! quantiles". Whatever is above the curve is a significant-ish excess. The black 
! points show the observed limit, which has a upward spike at 240 GeV
! due to the presence of an excess of events with that mass.

 



The two bumplets found by ATLAS have a "trial-factor-corrected" significance of just 
over 2 standard deviations (a few-in-hundred chance), so they appear insignificant. 
However, in case you have a model which predicts in advance the mass at which 
the particle signal should be found, the local significance (3.6 sigma in this case) 
should be the one to look at. And 3.6 sigma is a quite serious business: the number is 
called "strong evidence" by ATLAS itself when it refers to H->bb decays neatly 
evidenced in the same dataset through a careful new analysis (one which I have not 
had an occasion to talk about here, unfortunately).
Incidentally, 3.6 sigma are also about the significance of the 750 GeV X->gamma 
gamma bump found by ATLAS 2 years ago - you know, the one that caused 600 
theoretical papers to flood the Cornell Arxiv in the matter of a few months. So you see: 
3.6 sigmas can both be the first hint of a real signal - the 125 GeV H->bb one nobody 
doubts about - or a fluctuation that should not be taken too seriously and which is 
destined to die away, as the 750 GeV fairy.
Today, the 240 GeV ATLAS signal looks intriguing, for a couple of reasons. 
One is that an independent researcher, who has a past involvement in experimental 
physics research but is now doing totally different things, has predicted such a particle 
in a toy model he put together several years ago. The guy is Tony Smith (Frank D. 
Smith his registered name), a long-time follower of this blog. His toy model is described 
in a vixra paper he wrote in February last year. 

( see http://vixra.org/abs/1602.0319 and http://vixra.org/abs/1610.0318 )
The other is that Tony himself points out that CMS also seems to have been seeing 
slight excesses more or less where he predicted them, in their 4-lepton mass 
distribution. Being a CMS member, I will not comment on that statement, as CMS has 
not issued any on the matter. Whether the 240 GeV Higgs will join the 750 GeV one in 
the trash bin or whether instead it will grow to become an astounding new find, 
confirming Tony's model, is a topic on which I accept bets. Not from Tony himself 
though, as I won two with him already and I don't want to look like I exploit his 
perseverance in pursuit of exotic new physics signals - he is sort of a friend now. 
But if you believe this will become the next big LHC discovery, 
and are willing to bet $500 on it, drop me a line!

COMMENTS
...
Well, I hope some real theorist who can write real arxiv papers picks it up as a possible 
divertissement - Tony has tried to publish in the arxiv but as far as I remember he is sort 
of banned there.
Cheers,
T.
Tommaso Dorigo | 07/28/17 | 1:42 PM 
...

 

http://vixra.org/abs/1602.0319
http://vixra.org/abs/1602.0319
http://vixra.org/abs/1610.0318
http://vixra.org/abs/1610.0318


E8 Cohomology and Physics 
Frank Dodd (Tony) Smith, Jr. - 2017

Cohomology structure of E8 represents realistic E8 Lagrangian Physics 
as described in http://vixra.org/abs/1602.0319

Weyl Symmetric Polynomial Degrees N of E8:
2, 8, 12, 14, 18, 20, 24, 30 and their product = | Weyl Group of E8 |

and their sum = | Weyl Reflections | + 8 
(N-1 = 1, 7, 11, 13, 17, 19, 23, and 29 = exponents 
are all relatively prime to E8 Coxeter Number = 30)

Topological Types (2N-1) of E8:
3, 15, 23, 27, 35, 39, 47, 59  

center = Z1 = 1 = trivial
The cohomology structure of E8 describes the base manifold spacetime 
and the gauge bosons and ghosts and the first-generation fermions 
(second and third fermion generations are not fundamental, but are emergent) 
of a realistic Lagrangian (see viXra 1602.0319 and 1701.0495 and 1701.0496).
E8 =                    3  +  15  +   23  +  27  +  35  +  39  +  47  +  59   =  248 
E8 has a maximal subalgebra D8 whose cohomology structure is 
D8                       3        7       11      15       15      19      23      27   =  120 = 28 + 28 + 64
==================================================================

D8 represents Gauge Bosons+Ghosts and 8x8 Spacetime
D4 Gravity Gauge Bosons
                           3        7         3        3
and Standard Model Ghosts   4        8
together make up a D4 subalgebra of D8: 
D4grav                3        7         7      11                                            =   28

D4 Standard Model Gauge Bosons 
                                                                     8        4
and Gravity Ghosts                                      3        3       7        3
together make up another D4 subalgebra of D8: 
D4stdmod                                                   11        7       7        3    =   28   

8x8 Spacetime is represented by 
D8 / D4 x D4 = 64 = 8dim momentum x 8dim position
                                                 4        4        4      12     16      24    =   64

==================================================================

E8 / D8 represents 248 - 120 = 128 components for  8dim Spacetime of 
8 first-generation fermion particles and 8 first-generation antiparticles: 

Fermions                       8       12      12      20     20     24      32   =  128

http://vixra.org/abs/1602.0319
http://vixra.org/abs/1602.0319


Here is more detail about E8 Cohomology structure of Fermions: 

Fermions have 8 Spacetime components - Octonion Basis = 1 i j k E I J K

8F = 8 Fermion Types =   e   rUq   gUq   bUq  n  rDq  gDq  bDq
4Fe = 4 Electron Fermion Types = e   rUq   gUq   bU
4Fn = 4 Neutrino Fermion Types = n  rDq  gDq  bDq 
Fp = Fermion particle
Fap = Fermion antiparticle

Fermions                       8        12      12      20      20      24      32  =  128

1 x 8Fp                          8
ijk x 8Fp                                                                           24

EIJK x 8Fp                               12                         20

1ijk x 8Fap                                         12      20

EIJK x 8Fap                                                                              32

=================================================================

Here is more detail about E8 Cohomology structure of 8x8 Spacetime = 8x8DST 

The 8x8 is physically 8 momentum x 8 position of 8-dim Octonionic Spacetime. 
The Octonion Basis elements represent 8 momentum components 
of each M4 x CP2 position. 

Octonion Basis = 1 i j k E I J K    x    M4 x CP2 Kaluza-Klein 

8x8DST                                   4         4        4       12      16      24   =  64                    

1 x M4                                     4
1 x CP2                                              4
E x CP2                                                        4
ijk x M4                                                                  12
EIJK x M4                                                                        16
ijkIJK x CP2                                                                              24

==================================================================

References: 
Mimura and Toda, “Topology of Lie Groups, I and II”, AMS 1991 
Humphreys, “Reflection Groups and Coxeter Groups”, Cambridge 1990
Kane, “The Homology of Hopf Spaces”, North-Hoilland 1988



Topology of Lie Groups, I and II by Mamoru Mimura and Hirosi Toda (AMS 1991)



The Homology of Hopf Spaces by Richard M. Kane (North-Holland 1988)



E8 topological structure - Fermions shown in Red - Spacetime shown in Blue)

3    -   S3 = SU(2) inside U(2,2) inside D4 subalgebra of D8 subalgebra of E8 
           That D4 is D4grav and it represents 
           16-dim U(2,2) Conformal Group gauge bosons of Gravity + Dark Energy
            and 12 Standard Model Ghosts 

15 -      S15 fibration gives S7 and S8
                  S7 is inside U(2,2) of D4grav 
                  S8 is 8 time-components of 8 Fermion Particles

23 -      S23 fibration gives S11 and S12 
                 S11 fibration gives S3 and S8 
                       S3 is inside U(2,2) of D4grav 
                       S8 gives 4 and 4 
                             S4 is 4 Standard Model Ghosts of D4grav
                             S4 is 1 x M4 Spacetime components
                  S12 is 12 of the 32 CP2 components of 8 Fermion Particles

27 -      S27 fibration gives S15 and S12 
                  S15 fibration gives S7 and S8 
                         S7 fibration gives S3 and S4
                                S3 is inside U(2,2) of D4grav
                                S4 is 1 x CP2 Spacetime components   
                          S8 is 8 Standard Model Ghosts of D4grav
                 S12 is 12 of the 32 M4 components of 8 Fermion AntiParticles

35 -      S35 fibration gives S15 and S20 
                  S15 fibration gives S7 and S8 
                         S7 fibration gives S3 and S4
                                S3 is 3 Gravity Ghosts of D4stdmod
                                S4 is E x CP2 Spacetime components   
                          S8 is 8 Standard Model Gauge Bosons of D4stdmod
                 S20 is 20 of the 32 M4 components of 8 Fermion AntiParticles

39 -      S39 fibration gives S19 and S20 
                  S19 gives S7 and S12 
                         S7 fibration gives S3 and S4
                                S3 is 3 Gravity Ghosts of D4stdmod
                                S4 is 4 Standard Model Gauge Bosons of D4stdmod
                          S12 is ijk x M4 Spacetime components
                 S20 is 20 of the 32 CP2 components of 8 Fermion Particles

47 -      S47 fibration gives S23 and S24 
                  S23 gives S7 and S16 
                         S7 is 7 Gravity Ghosts of D4stdmod 
                          S16 is EIJK x M4 Spacetime components
                 S24 is 24 space components of 8 Fermion Particles

59 -      S59 fibration gives S27 and S32 
                  S27 gives S3 and S24 
                            S3 is 3 Gravity Ghosts of D4stdmod
                            S24 is ijkIJK x CP2 Spacetime components
                 S32 is 32 CP2 components of 8 Fermion AntiParticles





Physical Interpretation of the 30 8-simplexes in the E8 240-Polytope: 

Frank Dodd (Tony) Smith, Jr.   2017 - viXra 1702.0058

248-dim Lie Group E8 has 240 Root Vectors arranged on a 7-sphere S7 in 8-dim space.

The 12 vertices of a cuboctahedron live on a 2-sphere S2 in 3-dim space. 

They are also the 4x3 = 12 outer vertices of 4 tetrahedra (3-simplexes) that share one 
inner vertex at the center of the cuboctahedron. 

This paper explores how the 240 vertices of the E8 Polytope in 8-dim space are related 
to the 30x8 = 240 outer vertices (red in figure below) of 30 8-simplexes whose 9th 
vertex is a shared inner vertex (yellow in figure below) at the center of the E8 Polytope. 

The 8-simplex has 9 vertices, 36 edges, 84 triangles, 126 tetrahedron cells, 
126 4-simplex faces, 84 5-simplex faces, 36 6-simplex faces, 9 7-simplex faces, 

and 1 8-dim volume



The real 4_21 Witting polytope of the E8 lattice in R8 has
240 vertices;
6,720 edges;

60,480 triangular faces;
241,920 tetrahedra;

483,840 4-simplexes;
483,840 5-simplexes 4_00;

138,240 + 69,120 6-simplexes 4_10 and 4_01; and
17,280 = 2,160x8 7-simplexes 4_20 and 2,160 7-cross-polytopes 4_11.

The cuboctahedron corresponds by Jitterbug Transformation to the icosahedron. 
The 20 2-dim faces of an icosahedon in 3-dim space 

(image from spacesymmetrystructure.wordpress.com) 

are also the 20 outer faces of 20 not-exactly-regular-in-3-dim tetrahedra (3-simplexes) 
that share one inner vertex at the center of the icosahedron, 
but that correspondence does not extend to the case of 8-simplexes in an E8 polytope, 
whose faces are both 7-simplexes and 7-cross-polytopes, similar to the cubocahedron,  
but not its Jitterbug-transform icosahedron with only triangle = 2-simplex faces. 

However, since the E8 lattice in R8 has a counterpart in C4, the self-reciprocal 
honeycomb of Witting polytopes, a lattice of all points whose 4 coordinates are 
Eisenstein integers with the equivalent congruences

u1 + u2 + u3 = u2 - u3 + u4 = 0 (mod i sqrt(3)) and
u3 - u2 = u1 - u3 = u2 - u1 = u4 (mod i sqrt(3)) 

all of whose cells are similar, the icosahedron-type correspondence may exist 
for the self-reciprocal Witting polytope in C4 which has

240 vertices, 2,160 edges, 2,160 faces, and 240 cells.
It has 27 edges at each vertex.
Its symmetry group has order 155,520 = 3 x 51,840.
It is 6-symmetric, so its central quotient group has order 25,920.
It has 40 diameters orthogonal to which are 40 hyperplanes of symmetry,
each of which contains 72 vertices.
It has a van Oss polygon in C2, its section by a plane joining an edge to the center, 
that is the 3{4}3 in C2, with 24 vertices and 24 edges.



4-dim Space and 600-cells

Since E8 = H4 + H4 where H4 is the symmetry group of the 600-cell

each of the 30 sets of 8 outer vertices of 8-simplexes 

decomposes into two sets of 30 sets of 4 outer vertices of 4-simplexes 

so that, as for 4 tetrahedra in a cuboctahedron, 
the 120 vertices of a 600-cell are represented by 4 outer vertices 

of 30 copies of a 4-simplex. 

The 600-cell in R4 has 120 vertices; 720 edges; 1200 triangular faces; 
and 600 tetrahedra which correspond to the 4 outer vertices of 600 4-simplexes. 
Each of the 120 vertices of the 600-cell is shared by 20 4-simplexes (forming an 
icosahedron) so that the total number of 600-cell vertices is 4 x 600 / 20 = 120. 

 



In 8-dim space it seems to me that the 8x30 outer vertices of 30 8-simplexes 
sharing a common vertex at the center of an E8 Polytope correspond to 

240 vertices of the E8 Polytope, 
as is the case of 4 tetrahedra and the cuboctahedron. 

However,  
my E8 Physics model (viXra 1602.0319) is based on a projection to a 2-dim plane, 
as is the widely used 8 circles of 30 vertices each projection, 
so, for the purpose of visualization in practical applications, 
it seems useful to try to describe the relations of 30 8-simplexes to the E8 Polytope 
in terms of those projections to 2-dim. 

My E8 Physics model represents the 240 E8 Root Vectors in 2-dim space as

To understand the Geometry related to the 240 E8 Root Vectors, consider that
248-dim E8 = 120-dim Spin(16) D8 + 128-dim half-spinor of Spin(16) D8
and
240 E8 Root Vectors = 112 D8 Root Vectors + 128 D8 half-spinors. 

There are two ways to see a maximal symmetric subspace of E8 and E8 Root Vectors:
the symmetric space corresponding to the 128 D8 half-spinors
E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2

and
the symmetric space corresponding to the 112 D8 Root Vectors
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in OxO)P2
where (QxO)P2 = Quaternion-Octonion Projective Planes

Also, D8 / D4 x D4 = 64-dim Grassmannian Gr(8,16) 



Geometric Structure leads to physical interpretation of the E8 Root Vectors as:
 

 
E = electron, 
UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, 
DQr = red down quark, DQg = green down quark, DQb = blue down quark
P = positron, 
aUQar = anti-red up antiquark, aUQag = anti-green up antiquark, 
aUQab = anti-blue up antiquark
aNu = antineutrino, 
aDQar = anti-red down antiquark, aDQag = anti-green down antiquark, 
aDQab = anti-blue down antiquark



Each Lepton and Quark has 8 components with respect to M4 x CP2 Kaluza-Klein 
where M4 = 4-dim Minkowski Physical Spacetime 
and CP2 = SU(3) / SU(2)xU)(1) = 4-dim Internal Symmetry Space

The 24 orange vertices are Root Vectors of a D4 of D8 / D4xD4 that represents 
Standard Model gauge bosons and Ghosts of Gravity. Denote it by D4sm.
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts

The 24 yellow vertices are Root Vectors of a D4 of D8 / D4xD4 that represents 
Gravity gauge bosons and Ghosts of the Standard Model. Denote it by D4g.
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts

32+32 = 64 blue of D8 / D4 x D4 = 64-dim Grassmannian Gr(8,16) 
represent 4+4 dim Kaluza-Klein spacetime position and momentum.

The 240-polytope has 240 vertices and 8-simplex has 9 vertices, 
8 of which are outer if the 8-simplexes all share a central vertex. 

Therefore it takes 240 / 8 = 30 8-simplexes sharing a central vertex 
to make up the 240 vertices of the 240-polytope. 

30 sets = 16 of Fermions 
              +  8 of M4 x CP2 Kaluza-Klein Spacetime  
              +  3 of Standard Model and Ghosts of Gravity 
              +  3 of Gravity and Ghosts of Standard Model 



These 16 sets of 8 vertices correspond to 
the 8 first-generation Fermion Particles (green and cyan) and 
the 8 first-generation Fermion AntiParticles (red and magenta) 



These 8 sets of 8 vertices correspond to 
the 4 dimensions of M4 Minkoski Physical Spacetime 

(the 4 horizontal sets) 
and 

the 4 dimensions of CP2 Internal Symmetry Space
(the 4 vertical sets) 



These 3 sets of 8 vertices correspond to 
8 Root Vectors of Standard Model SU(3)xSU(2)xU(1) (orange boxes) 

and 
Ghosts of the 16-dim Conformal Group U(2,2) of Gravity (white boxes)



These 3 sets of 8 vertices correspond to 
12 Root Vectors of Conformal Group U(2,2) of Gravity (yellow box)

and
Ghosts of the 12-dim Standard Model SU(3)xSU(2)xU(1) (orange 

boxes) 

The 12+12 Physical Interpretation of 24 Root Vectors 
does not exactly correspond to their 8+8 +8 decomposition 

in terms of 8-simplexes (white boxes)



30 8-simplexes in the E8 240-Polytope 
can also be seen in terms of 

8 Circles of 30 Root Vectors projected into 2-dim: 

Consider the 240 Root Vectors of E8, based on 8-dim Octonionic
spacetime being seen as 4+4 -dim Quaternionic M4 x CP2 Kaluza-Klein Spacetime:

120 of the 240 (yellow dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to M4 Physical Spacetime.

120 of the 240 (orange dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to CP2 = SU(3) / SU(2)xU(1)
Internal Symmetry Space. 

In the above 2-dim projection the M4 120 have larger radii
from the center than the CP2 120 by a factor of the Golden Ratio.



If you look at the 240-polytope in the 2-dim projection of 8 circles of 30 vertices each, 
you can see that each of the 30 8-simplexes has outer vertices like the 8 vertices 
connected by green lines in the image below. 

How consistent with E8 Physics is this representation 
of 240 as 30 x 8 outer vertices of 8-simplexes ? 



My E8 Physics model Physical Interpretation of the E8 Root Vectors is: 
64 blue = Spacetime 
64 green and cyan = Fermion Particles 
64 red and magenta = Fermion AntiParticles 
24 yellow = D4g Root Vectors = 12 Root Vectors of SU(2,2) Conformal Gravity 
                                                + 12 Ghosts of Standard Model SU(3)xSU(2)xU(1)
24 orange = D4sm Root Vectors = 8 Root Vectors of Standard Model SU(3)xSU(2)xU(1)
                                                    + 16 Ghosts of U(2,2) of Conformal Gravity



The Spacetime (blue) and Fermion (green, cyan, red, magenta) vertices 

are represented by Outer Vertices of 24 of 30 8-simplexes that share a central vertex
(24 x 8 = 192 = 64 + 32 + 32 + 32 +32)

Each of those 24 sets of 8 Outer Vertices is of the form shown by red or green lines: 



As to the other (30 - 24) = 6 = 3+3 sets of 8 E8 Root Vectors, 
they fall into two sets of 3x8 = 24 vertices (orange and yellow). 

The orange 24 = D4sm Root Vectors are in the CP2 part of the E8 Polytope: 
8 Root Vectors of Standard Model SU(3)xSU(2)xU(1)

+ 16 Ghosts of U(2,2) of Conformal Gravity
The 8 Root Vectors of Standard Model SU(3)xSU(2)xU(1) 
fall into two sets of Root Vectors indicated by orange lines: 

3+3 = 6 Root Vectors of Standard Model SU(3) and 
2 Root Vectors of Standard Model SU(2)xU(1)

The 16 Ghosts of U(2,2) of Conformal Gravity fall into 2 sets: 
12 for Root Vectors of SU(2,2) = Spin(2,4) of Conformal Gravity and 

4 for Cartan Subalgebra elements of U(2,2)

The yellow 24 = D4g Root Vectors are in the M4 part of the E8 Polytope:  
12 Root Vectors of Conformal Gravity SU(2,2) = Spin(2,4) 

+ 12 Ghosts of Standard Model SU(3)xSU(2)xU(1)
The 12 Root Vectors of Conformal Gravity SU(2,2) = Spin(2,4) 

The central 4 are Root Vectors of Lorentz Spin(1,3).
The two sets of 4 are Translations and Special Conformal Transformations.

The 12 Ghosts of Standard Model SU(3)xSU(2)xU(1) 
are the other half of the 24

On the following page is a summary of the Physical Interpretation 
of the 240 E8 Root Vectors in terms of 

the 8 Circles of 30 Root Vectors projected into 2-dim:

Note that deviations from the direct correspondence 
between the 240 E8 Polytope vertices and the 30x8 outer vertices of 8-simplexes 

have useful Physical Interpretations. 
 





From E8 Root Vector Geometry to the LHC
Frank Dodd (Tony) Smith, Jr. - 2017 - viXra 1701.0496

Abstract

This paper is intended to be a only rough semi-popular overview of how 
the 240 Root Vectors of E8 can be used to construct a useful Lagrangian 
describing Gravity and Dark Energy plus the Standard Model. 
For details and references, see viXra/1602.0319.

The 240 Root Vectors of E8 represent the physical forces, particles, and spacetime 
that make up the construction of a realistic Lagrangian describing 
the Octonionic Inflation Era followed by a Quaternionic M4 x CP2 Kaluza-Klein Era 
in which the HIggs emerges by the Mayer mechanism and  2nd and 3rd Generation 
Fermions appear. By generalizations of the Nambu-Jona-Lasinio models, 
the Higgs is seen to be a Truth Quark-AntiQuark Condensate giving 
3 Mass States of the Higgs and 3 Mass States of the Truth Quark. 
My analysis of Fermilab and LHC observation data indicates that 
Fermilab has observed the 3 Truth Quark Mass States and 
LHC has observed the 3 Higgs Mass States. 
The Lagrangian, which is fundamentally classical, is constructed from E8 only 
and E8 lives in Cl(16) = Cl(8) x Cl(8) which corresponds to two copies of an E8 Lattice. 
A seperate paper discusses using a third copy of an E8 Lattice in connection with 
construction of a realistic Algebraic Quantum Field Theory related to the Leech Lattice. 

Table of Contents

240 E8 Root Vectors ... page 2 

Recipe for constructing Lagrangian from E8 Root Vectors ... page 7

Octonionic Inflation followed by Quaternionic Kaluza-Klein ... page 9

M4 x CP2 Kaluza-Klein gives Higgs plus 2nd and 3rd Generation Fermions ... page 14

Higgs as Truth Quark-AntiQuark Condensate ... page 15 

Higgs - Truth Quark-AntiQuark System give 3 Mass States of each ... page 16

Fermilab observes 3 Truth Quark Mass States 
and LHC observes 3 Higgs Mass States ... page 17

Consensus 1-state Higgs and Tquark give Metastable Universe 
but E8 3-state Higgs and Tquark gives Stable Universe at Low Energy 
and 8-dim Kaluza-Klein Compositeness at Medium Energy 
and Full Electroweak Symmetry at High Energy ... page 19



The 240 root vectors of E8 are of equal length in 8 dimensions 
as they form the 240-vertex Witting-Gossett polytope 

so 
you can in 8 dimensions visualize how they group together 

If you look at the 240 vertices as points on an 8-dim sphere 
then 

you can pick one point as the North Pole 
and 

see where the other points fall at their angle of latitude: 

1 is at North Pole 

56 nearest neighbors of the North Pole 
are at North Temperate Latitude 

126 2nd nearest neighbors of the North Pole 
are at the Equator 

56 3rd nearest neighbors of the North Pole 
are at South Temperate Latitude 

1 4th nearest neighbor of the North Pole 
is Anitpodal at the South Pole

Therefore you see that the 240 break down into 1 + 56 + 126 + 56 + 1 
but 

what you need to see next is which root vector corresponds to which physics thing. 



Geometry of the E8 Lie Group gives you some ideas: 

56 + 56 = 112 Temperate North and South is the D8 = Spin(16) subgroup of E8 
and they correspond to Gravity + Dark Energy and the Standard Model gauge groups 
and to 8-dimensonal Spacetime position and momentum. 

Each 56 breaks down into 24 + 32. 

North Temperate 24 = D4 Lie Algebra = Spin(2,6) which contains Conformal Spin(2,4) 
which gives Gravity plus Conformal Dark Energy 
as well as Ghosts of Standard Model Gauge Bosons 

South Temperate 24 = D4 Lie Algebra = Spin(8) which contains SU(4)  
which gives SU(3) of the Color Force 
which is the Global Group of Kaluza-Klein Internal Symmetry Space  CP2 
and CP2 = SU(3) / SU(2) x U(1) contains groups of Weak and Electromagnetic Forces
as well as Ghosts of Gravity and Dark Energy 

Symmetric space D8 / D4(gravity) x D4(standard model) is 112-28-28 = 64-dim 
and it corresponds to 64 = 8-dim position x 8-dim momentum of 8-dim Spacetime 
which 
8-dim Spacetime reduces to 4+4 dim M4 x CP2 Kaluza-Klein spacetime

Symmetric space E8 / D8 is 128-dim Rosenfeld OctoOctonionic Projective Plane 
which is 
1 + 126 + 1 of the North Pole, Equator, and South Pole 

The 128 are the 8 Spacetime components of Fermions:  8 Particles and 8 AntiParticles 
for 8x8 = 64 Particle components + 8x8 = 64 AntiParticle components. 
1 at North Pole = time component of Neutrino 
1 at South Pole = time component of AntiNeutrino
126 at Equator = other components of Leptons and Quarks = root vectors of E7

Symmetric space E7 / D6xSU(2) = 64-dim Rosenfeld QuaterOctonionic Projective Plane 
corresponds to 8 components of (electron + rgb up quarks) = 8x4 = 32 

plus 8 components of (positron + rgb up antiquarks) = 8x4 = 32 
D6 x SU(2) has 60+2 = 62 root vectors so if you add 1+1 North and South Poles 
you get 64 corresponding to 8 components of (neutrino + rgb down quarks) = 8x4 = 32 

plus 8 components of (antineutrino + rgb down antiquarks) = 8x4 = 32



2-dim projection of 240 E8 Root Vectors 
gives useful visualization of 

which root vector corresponds to which physics thing

In 2-dim Projection the Root Vectors no longer have the same distance from origin 

but in this particular 2-dim projection the physical interpretations of each Root Vector 
becomes clear: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark 
white boxes enclose time components of neutrino and antineutrino
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum

Here is how the 2-dim physical interpretations correspond 
to the 8-dim Sphere Latitude decomposition: 





Recipe for constructing Lagrangian from E8 Root Vectors

My favorite Fundamental Structure of Physics is the Lagrangian.  
In his Dirac Lecture, Steven Weinberg says “... Lagrangian density ... 
you can think of it as the density of energy. 
Energy is the quantity that ... tells us how the system evolves. ...”. 

The Lagrangian Density contains Boson terms and Fermion terms. 
To get the full Lagrangian, you integrate those terms over Spacetime. 

The Code or Recipe just says: 

put 
the Gravity + Dark Energy Gauge Bosons and Standard Model Ghosts 
and 
the Standard Model Gauge Bosons and Gravity-Dark Energy Ghosts
into the Lagrangian Density Boson terms in accord with the standard way of 
constructing physics boson terms 

and 

put 
the Fermion Particles and AntiParticles 
into the Lagrangian Density Fermion terms in accord with the standard way of 
constructing physics fermion terms

and 

put the Spacetime Root Vectors 
into the Spacetime Base Manifold over which the Lagrangian Density is integrated. 

In terms of the preceding pictures of physics of E8 Root Vectors 
the Code or Recipe gives a Lagrangian that is a realistic physics model. 

Of course, to completely carry out the Code or Recipe you need to write out 
the Lagrangian terms in the math language of conventional physics 
and that is described in some of the long papers I have written 
(see my web site and my viXra papers). 

Here I am just trying to show the basic underlying structure of E8 Geometry 
so I am not writing down the extensive details in this paper. 





The fundamental Lagrangian formed by this structure 
is an Octonionic structure over 8-dim Spacetime 

and is effective during the Initial Big Bang and Inflation. 

Since Octonionic Quantum Field Theory is NOT Unitary, 
Particle / AntiParticle Creation occurs during Inflation. 

Inflation Ends when a preferred Quaternionic Subspacetime freezes out, 
converting 8 dim Spacetime into 4+4 dim M4 x CP2 Spacetime where 

M4 = Physical Minkowski Spacetime and 
CP2 = SU(3) / U(2) Internal Symmetry Space and 

the Octonionic Integral becomes two Quaternionic Integrals 

Here is how the Witting 240-Polytope splits into two 600-Cells: 





In more detail, start with the North Pole. 

Then the North Pole has 56 nearest neighbors that live on a North Temperate Zone 
which is a fixed Latitude Angle from the North Pole 
and is a 6-dim sphere Latitude subset of the 7-dim sphere.
The 56 are of two kinds: 
32 describing half of 8-dim Spacetime 
for 4-dim Minkowski Physical Spacetime and 
24 describing Gauge Bosons and Ghosts for Gravity and the Standard Model. 
The 32 Spacetime-type vertices live on the Equator of the 6-dim sphere and 
are distributed on that 5-dim sphere as one half of the 64 vertices of a hypercube in 6-dim space.  
12 of the 24 live on a North Temperate Latitude of the 6-dim sphere 
The other 12 of the 24 live on a South Temperate Latitude of the 6-dim sphere. 

Then there are 126 next-nearest neighbors to the North Pole. 
They live on the Equator of the 7-dim sphere 
and are distributed on that 6-dim sphere as the Root Vectors of the E7 Lie Algebra 

They correspond to 126 of the 128 components of 8+8 Fermion Particles+AntiParticles. 

Then are the 56 nearest neighbors of the South Pole that of a South Temperate Zone 
which is a fixed Latitude Angle from the South Pole 
and is a 6-dim sphere Latitude subset of the 7-dim sphere.
The 56 are of two kinds: 
32 describing half of 8-dim Spacetime 
for 4-dim CP2 Standard Model Internal Symmetry Space and 
24 describing Gauge Bosons and Ghosts for the Standard Model and Gravity. 
The 32 Spacetime-type vertices live on the Equator of the 6-dim sphere and 
are distributed on that 5-dim sphere as the other half of the 64 vertices of a hypercube in 6-dim space.  
12 of the 24 live on a North Temperate Latitude of the 6-dim sphere 
The other 12 of the 24 live on a South Temperate Latitude of the 6-dim sphere. 

Then there is finally the South Pole.The 240-Polytope decomposes into two 120-vertex 600-Cells



The 240-Polytope splits into two 120-vertex 600-Cells:

Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), 
say: “...

...

 
...”.



One 600-Cell represents M4 and the other 600-Cell represents CP2: 



Splitting Octonionic Spacetime into Quaternionic M4 x CP2 Kaluza-Klein over CP2 
produces 

Higgs by the Mayer Mechanism and 
Second and Third Generation Fermions 



By generalizations of the Nambu-Jona-Lasinio mechanism 
Higgs is a Fermion Particle-AntiParticle Condensate 

which, since the Truth Quark is by far the most massive Fermion, 
effectively means that Higgs is a Truth Quark - Truth AntiQuark Condensate.



Higgs - Truth Quark System has 3 mass states for Higgs and for Truth Quark 
that have (in my opinion) been seen by Fermilab and LHC experiments



Semileptonic histograms of CDF and D0 show 3 Truth Quark Mass States

Higgs -> ZZ -> 4l channel histogram of CMS shows 3 Higgs Mass States

The histogram, from CMS-PAS-HIG-16-041 discussed at Moriond March 2017, 
has bins of 4 GeV width, so that CMS analysis shows two higher Higgs mass states: 



middle-mass Higgs state (cyan) with mass 201 GeV 
high-mass Higgs state (magenta) with mass 261 GeV 

The CMS observation of 261 GeV for the high-mass Higgs state is somewhat higher 
than the theoretical value given by Koichi Yamawaki in hep-ph/9603293 where he says: 
“... the four-fermion theory in the presence of gauge interactions (... gauged Nambu-
Jona-Lasinio (NJL) ... model ) can become renormalizable and nontrivial ... 
The Higgs boson was predicted as a tbar-t bound state ... Its mass was ... calculated by 
BHL ... [ Bardeen-Hill-Lindner ] ... through the full RG equation ... the result being ... 
MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV ...”.  

The CMS observation of 201 GeV for the middle-mass Higgs state is also somewhat 
higher than the theoretical value given by Hashimoto, Tanabashi, and Yamawaki 
in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

In both cases 
the CMS observed mass is about 20 GeV higher than the theoretical mass 
which is close enough to show that the theory is fundamentally realistic 
but indicates that further experimental data and study of data analysis 
and consideration of refinements of the theoretical models would be useful. 



Consensus 1-state Higgs and Tquark give Metastable Universe 
but E8 3-state Higgs and Tquark gives Stable Universe at Low Energy 

and 8-dim Kaluza-Klein Compositeness at Medium Energy 
and Full Electroweak Symmetry at High Energy

The Consensus View of experimental results of the LHC and Fermilab is 
that there is only one Higgs state and it is the 125 GeV state and
everything else seen by the LHC is statistical fluctuation 
and 
that there is only one Tquark state and it is the 174 GeV state and
everything else seen by Fermilab or the LHC is statistical fluctuation. 

Based on the history of Fermilab analyses since the 1990s 
and on the fact at Moriond 2017 for the channel H -> ZZ* -> 4l
Oda’s slide 14 about ATLAS analysis covered only Higgs masses 80 to 170 GeV 
and 
Mei’s slide 2 about CMS analysis covered only Higgs masses 70 to 170 GeV
it seems likely 
that all Higgs mass analysis of 2017 data will be only for the region 70 to 170 GeV 
so that 
the two higher-mass Higgs states of E8 physics will forever be ignored. 

A similar thing happened with analyses of Tquark mass states at Fermilab in the 1990s. 

Then the Fermilab Consensus decided: that there is only one Tquark mass state;
that it is the 174 GeV central (cyan) peak; and that the green and magenta peaks 
predicted by E8 physics are only statistical fluctuations.  
Therefore later Fermilab analyses experiments ignored the green and magenta peaks. 

What does this mean for physics ?  



It means that every physics student has been since the 1990s 
and will be from now on taught that the Standard Model 

has only one Higgs mass state (125 GeV) and one Tquark mass state (174 GeV). 

WHAT IS WRONG WITH THAT ? 
WHAT REAL DIFFERENCE WOULD IT MAKE TO FOLLOW THE CONSENSUS ? 

If you use the Standard Model to plot Higgs mass against Tquark mass you get this 
phase diagram: 

Where is the Consensus View on the Phase Diagram ? 



The Consensus View of one Higgs at 125 GeV and one Tquark at 174 GeV 
gives a METASTABLE UNIVERSE that might destroy itself at any moment:

How about the E8 physics model with 3-state Higgs and 3-state Tquark ? 



In the E8 physics 3-state model there are 3 intersections: 

low mass H  with low mass Tq
medium mass H with medium mass Tq

high mass H with high mass Tq 

Those 3 intersections are, respectively:

in the Normal Stable region - with STABLE Universe

on the boundary line of non-perturbativity - at which Higgs compositeness 
and 8-dim Kaluza-Klein spacetime structure become manifest 

( see hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki )

at the critical point - beyond which Electroweak Symmetry is NOT broken 
and W and Z bosons stay massless



E8 Root Vector Geometry - AQFT - 26D String Theory - 
- Schwinger Sources - Quantum Consciousness

Frank Dodd (Tony) Smith, Jr. - 2017 - viXra 1701.0495

Abstract

This paper is intended to be a only rough semi-popular overview of how 
the 240 Root Vectors of E8 can be used to construct a useful Lagrangian 
and Algebraic Quantum Field Theory (AQFT) in which the Bohm Quantum Potential 
emerges from a 26D String Theory with Strings = World-Lines = Path Integral Paths 
and the Massless Spin 2 State interpreted as the Bohm Quantum Potential. 
For details and references, see viXra/1602.0319.

The 240 Root Vectors of E8 represent the physical forces, particles, and spacetime 
that make up the construction of a realistic Lagrangian describing 
the Octonionic Inflation Era. The Octonionic Lagrangian can be embedded into 
a Cl(1,25) Clifford Algebra which with 8-Periodicity gives an AQFT. 
The Massless Spin 2 State of 26D String Theory gives the Bohm Quantum Potential. 
The Quantum Code of the AQFT is the Tensor Product Quantum Reed-Muller code.
A Single Cell of the 26D String Theory model has the symmetry of the Monster Group. 
Quantum Processes produce Schwinger Sources with size about 10^(-24) cm. 
Microtubule Structure related to E8 and Clifford Algebra enable Penrose-Hameroff 
Quantum Consciousness. E8 and Cl(8) may have been encoded in the Great Pyramid.  
A seperate paper discusses using the Quaternionic M4 x CP2 Kaluza-Klein version 
of the Lagrangian to produce the Higgs and 2nd and 3rd Generation Fermions 
and a Higgs - Truth Quark System with 3 Mass States for Higgs and Truth Quark. 
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The 240 root vectors of E8 are of equal length in 8 dimensions 
as they form the 240-vertex Witting-Gossett polytope 

so 
you can in 8 dimensions visualize how they group together 

If you look at the 240 vertices as points on an 8-dim sphere 
then 

you can pick one point as the North Pole 
and 

see where the other points fall at their angle of latitude: 

1 is at North Pole 

56 nearest neighbors of the North Pole 
are at North Temperate Latitude 

126 2nd nearest neighbors of the North Pole 
are at the Equator 

56 3rd nearest neighbors of the North Pole 
are at South Temperate Latitude 

1 4th nearest neighbor of the North Pole 
is Anitpodal at the South Pole

Therefore you see that the 240 break down into 1 + 56 + 126 + 56 + 1 
but 

what you need to see next is which root vector corresponds to which physics thing. 



Geometry of the E8 Lie Group gives you some ideas: 

56 + 56 = 112 Temperate North and South is the D8 = Spin(16) subgroup of E8 
and they correspond to Gravity + Dark Energy and the Standard Model gauge groups 
and to 8-dimensonal Spacetime position and momentum. 

Each 56 breaks down into 24 + 32. 

North Temperate 24 = D4 Lie Algebra = Spin(2,6) which contains Conformal Spin(2,4) 
which gives Gravity plus Conformal Dark Energy 
as well as Ghosts of Standard Model Gauge Bosons 

South Temperate 24 = D4 Lie Algebra = Spin(8) which contains SU(4)  
which gives SU(3) of the Color Force 
which is the Global Group of Kaluza-Klein Internal Symmetry Space  CP2 
and CP2 = SU(3) / SU(2) x U(1) contains groups of Weak and Electromagnetic Forces
as well as Ghosts of Gravity and Dark Energy 

Symmetric space D8 / D4(gravity) x D4(standard model) is 112-28-28 = 64-dim 
and it corresponds to 64 = 8-dim position x 8-dim momentum of 8-dim Spacetime 
which 
8-dim Spacetime reduces to 4+4 dim M4 x CP2 Kaluza-Klein spacetime

Symmetric space E8 / D8 is 128-dim Rosenfeld OctoOctonionic Projective Plane 
which is 
1 + 126 + 1 of the North Pole, Equator, and South Pole 

The 128 are the 8 Spacetime components of Fermions:  8 Particles and 8 AntiParticles 
for 8x8 = 64 Particle components + 8x8 = 64 AntiParticle components. 
1 at North Pole = time component of Neutrino 
1 at South Pole = time component of AntiNeutrino
126 at Equator = other components of Leptons and Quarks = root vectors of E7

Symmetric space E7 / D6xSU(2) = 64-dim Rosenfeld QuaterOctonionic Projective Plane 
corresponds to 8 components of (electron + rgb up quarks) = 8x4 = 32 

plus 8 components of (positron + rgb up antiquarks) = 8x4 = 32 
D6 x SU(2) has 60+2 = 62 root vectors so if you add 1+1 North and South Poles 
you get 64 corresponding to 8 components of (neutrino + rgb down quarks) = 8x4 = 32 

plus 8 components of (antineutrino + rgb down antiquarks) = 8x4 = 32



2-dim projection of 240 E8 Root Vectors 
gives useful visualization of 

which root vector corresponds to which physics thing

In 2-dim Projection the Root Vectors no longer have the same distance from origin 

but in this particular 2-dim projection the physical interpretations of each Root Vector 
becomes clear: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark 
white boxes enclose time components of neutrino and antineutrino
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum

Here is how the 2-dim physical interpretations correspond 
to the 8-dim Sphere Latitude decomposition: 





Recipe for constructing Lagrangian from E8 Root Vectors

My favorite Fundamental Structure of Physics is the Lagrangian.  
In his Dirac Lecture, Steven Weinberg says “... Lagrangian density ... 
you can think of it as the density of energy. 
Energy is the quantity that ... tells us how the system evolves. ...”. 

The Lagrangian Density contains Boson terms and Fermion terms. 
To get the full Lagrangian, you integrate those terms over Spacetime. 

The Code or Recipe just says: 

put 
the Gravity + Dark Energy Gauge Bosons and Standard Model Ghosts 
and 
the Standard Model Gauge Bosons and Gravity-Dark Energy Ghosts
into the Lagrangian Density Boson terms in accord with the standard way of 
constructing physics boson terms 

and 

put 
the Fermion Particles and AntiParticles 
into the Lagrangian Density Fermion terms in accord with the standard way of 
constructing physics fermion terms

and 

put the Spacetime Root Vectors 
into the Spacetime Base Manifold over which the Lagrangian Density is integrated. 

In terms of the preceding pictures of physics of E8 Root Vectors 
the Code or Recipe gives a Lagrangian that is a realistic physics model. 

Of course, to completely carry out the Code or Recipe you need to write out 
the Lagrangian terms in the math language of conventional physics 
and that is described in some of the long papers I have written 
(see my web site and my viXra papers). 

Here I am just trying to show the basic underlying structure of E8 Geometry 
so I am not writing down the extensive details in this paper. 





The fundamental Lagrangian formed by this structure 
is an Octonionic structure over 8-dim Spacetime 

and is effective during the Initial Big Bang and Inflation. 

Inflation Ends when a preferred Quaternionic Subspacetime freezes out, converting 8 
dim Spacetime into 4+4 dim M4 x CP2 Spacetime where 
M4 = Physical Minkowski Spacetime and  CP2 = SU(3) / U(2) Internal Symmetry Space 
and the Octonionic Integral becomes two Quaternionic Integrals
but 
the Octonionic Lagrangian can be used as a basis for constructing an AQFT 
(Algebraic Quantum Field Theory) 
by embedding each local E8 local classical Lagrangian into a copy of Cl(0,16) 
The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) ->
that goes to Cl(0,8) which has Vector - Half-Spinor Triality
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras
whereby the Creation Sequence continues by Tensor Product

-> Cl(0,8)xCl(0,8) = Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) ->
Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is 3 copies of 
E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed )

The Creation Sequence continues by constructing the Conformal Structure
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))

-> M(2,Cl(0,24)) = Cl(1,25) ->
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8)
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

( This hyperfinite algebra structure corresponds to the Universal Action Reservoir
of Garrett Lisi in arXiv physics/0605068 )



One Cl(1,25) containing one Cl(0,16) containing one E8 gives a Lagrangian description
of one local spacetime neighborhood. To get a realistic global spacetime structure, take
the tensor product Cl(1,25) x ... x Cl(1,25) with all E8 local 8-dim Octonionic spacetimes
consistently aligned as described by 64-dim D8 / D4xD4 (blue dots)  (this visualization uses
a hexagonal type of projection of the 240 E8 root vectors to 2-dim)

which then fill up spacetime according to Gray Code Hilbert's curves:



The Union of all Cl(1,25) tensor products is
the Union of all subdivided 8-HyperCubes
and
their Completion is a huge superposition of 8-HyperCube Continuous Volumes
which Completion belongs to the Third Grothendieck Universe.

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25) E8 Local Lagrangian

∫ Gauge Gravity + Standard Model + Fermion Particle-AntiParticle
8-dim SpaceTime .
whereby World-Lines of Particles are represented by Strings moving in a space
whose dimensionality includes 8v = 8-dim SpaceTime Dimensions +
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra
a 8s+ 8v
8s+* b 8s-
8v* 8s-* -a-b
which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a
26D String Theory with Strings seen as World-Lines.



24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as
superpositions of their respective 8 components

8v SpaceTime is represented by D8 branes. A D8 brane has
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8



A single Snapshot of SpaceTime is represented by a D8 brane at each point of which
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded
dimensions of the 26 dimensions of 26D String Theory.

It is necessary to patch together SpaceTime Snapshots to form a Global Structure
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT)
 whose structure is described by Deutsch 
in "The Fabric of Reality" (Penguin 1997 pp. 276-283):

"… there is no fundamental demarcation between snapshots of other times and
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate
a snapshot relative to the others. To do that, we need to consider the intricate detail of
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space,
the snapshots of some physical objects do fall, for a period, into chains,
each of whose members determines all the others to a good approximation …".

The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice
of 26D String Theory parameterized by the a and b of J(3,O)o
as indicated in this 64-element subset of Snapshots



The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:
Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force

Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles
corresponding to a String of 26D String Theory
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines = Paths
( World-Lines = Path Integral Paths of Garrett Lisi in arXiv physics/0605068 )

Interactions of World-Lines can describe Quantum Theory
according to Andrew Gray ( arXiv quant-ph/9712037 ):
“... probabilites are ... assigned to entire fine-grained histories ...
base[d] ... on the Feynman path integral formulation ...
The formulation is fully relativistic and applicable to multi-particle systems.
It ... makes the same experimental predictions as quantum field theory …”.



Green, Schwartz, and Witten say in their book "Superstring Theory" 
vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ...
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ...
SO(24) ... little group of a ...[26-dim]... massless particle ... and ...
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of
particles / antiparticles that dress fermions.

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The SO(24) little group is related to the Monster automorphism group that is
the symmetry of each cell of Planck-scale local lattice structure.

The massless spin 2 state = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.

The Creation-Annihilation Operator structure 
of the Bohm Quantum Potential of 26D String Theory 

and 
AQFT Quantum Code Information System

is given by the
Maximal Contraction of E8 = semidirect product A7 x h92
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8)

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices,
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates.

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators 
for 8 components of 8 Fundamental Fermions.

Even Grades -2 and +2 = 28 + 28
Each = Creation/Annihilation Operators 
for 28 Gauge Bosons of Gravity + Standard Model.



The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for
quantum entangled systems and are similar to fermion particle-antiparticle pairs.
Therefore quantum information processes can be described by
particle-antiparticle diagrams much like particle physics diagrams and
the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model
should have a Quantum Code Information System
that is based on structure of a unit cell in 26D String Theory
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]]
corresponds to

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra

that is Completion of the Union of All Tensor Products of Cl(1,25)



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group,
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

What happens to a Fundamental Fermion Particle whose World-Line string
intersects a Single Cell ?

The Fundamental Fermion Particle does not remain a single Planck-scale entity.
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ?
In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103,
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular
shape, enclosing a disk across which the metric components fail to be smooth ... due to
its topological structure, the extended KN spacetime does admit states with half-integral
angular momentum. ... The state vector ... evolution is ... governed by the Dirac
equation. ... for symmetry reasons, the electric dipole moment of the KN solution
vanishes identically, a result that is within the limits of experimental data ... a and m are
thought of as parameters of the KN solution, which only asymptotically correspond
respectively to angular momentum per unit mass and mass. Near the singularity, a
represents the radius of the singular ring ... With ... renormalization ... for the usual
scattering energies, the resulting radius is below the experimental limit for the
extendedness of the electron ...".

What is the size of the Fundamental Fermion Kerr-Newman Cloud ?
The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed.

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other
Sporadic Finite Groups and some basic facts and commentary:



The largest such subgroups of M are B, Fi24, and Co1.

B, the Baby Monster, is sort of like a downsized version of M,
as B contains Co2 and Fi23 while M contains Co1 and Fi24.

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in
the Triality of E8 26-dim String Theory.

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the
Single Cell was formed, and as
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices,
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore,

the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, 
and

the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs
and its size should be somewhat larger than, but roughly similar to,

10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

FFKN Clouds are Schwinger Sources.



Schwinger Sources, Hua Geometry, and Wyler Calculations

Fock “Fundamental of Quantum Mechanics” (1931) showed that sources require
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with ... properties ... distributed througout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice
and since there are 7 distinct E8 integral domain lattices
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them,
effectively adding a factor of 8 to the order,
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Cl(1,25) E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .

Consider the Fermion Term.
In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so
that effectively the mass term is, in the conventional picture, an ad hoc inclusion.

The Cl(1,25) E8 model constructs the Lagrangian integral such that the mass m
emerges as the integral over the Schwinger Source spacetime region of its Kerr-
Newman cloud of virtual particle/antiparticle pairs plus the valence fermion so that the
volume of the Schwinger Source fermion defines its mass, which, being dressed with
the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has
local symmetry of the Spin(8) gauge group from which the first generation spinor
fermions are formed as +half-spinor and -half-spinor spaces
and Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7



Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons.
The process of breaking Octonionic 8-dim SpaceTime down to Quaternionic (4+4)-dim
M4 x CP2 Kaluza-Klein creates differences in the way gauge bosons "see" 4-dim
Physical SpaceTime. There 4 equivalence classes of 4-dimensional Riemannian
Symmetric Spaces with Quaternionic structure consistent with 4-dim Physical
SpaceTime:

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )

The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4 .
an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.



The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2 .
an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).

The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2 .
an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.



The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4 .
an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.

Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

 (Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 

there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 

effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993):
 "... the total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Penrose-Hameroff-type Quantum Consciousness is due
to Resonant Quantum Potential Connections among Quantum State Forms.

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra.

Microtubule binary math / code system corresponds
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8
A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16)
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian.

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule.



Microtubules spend most of their lives between 10 microns and 40 microns,
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns )

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ).

In a given Microtubule
the 128 D8 Half-Spinor part  is represented by a line of 128
Dimers in its stable GTP region
and

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region
 ( image adapted from 12biophys.blogspot.com Lecture 11 )

How do the Microtubules communicate with each other ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons
or the Bohm Quantum Potential internal energy, equivalently.



Communication between two Microtubules is by the Bohm Quantum Potential
between their respective corresponding Dimers ( purple arrow )
with the correspondence being based on connection between respective E8 subsets,
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow )

How is information encoded in the Microtubules ?
Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other.
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules,
or the Even Subalgebra of Cl(16) for 20 micron Microtubules,
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]]
the information content of Cl(16) and its Subalgebras is described by the
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits
available to describe one Quantum Thought State among about 2^65,000 possibilities.



65,536-dimensional Cl(16) not only contains the E8 of E8 Physics
and the information content of Microtubules
but also contains the information content of DNA chromosome condensation
and the information content of mRNA triple - amino acid transformations.

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides:
adenine A, guanine G, cytosine C and thymine T. ...

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18
elements of Clifford algebras. This space reduction to four nucleotides means
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads
to DNA compactization and chromosome condensation. ...”.

Information lost by condensing DNA is stored in Microtubules through
Anaphase after which it has been restored to the new Duplicated DNA

The DNA information condensation factor of 65,536 is the dimension of Cl(16)
which is

the Real Clifford Algebra containing 248-dim E8 of E8 Physics
as 120-dim bivector D8 plus 128-dim D8 half-spinor

and is also
the Clifford Algebra of Microtubule information in Quantum Consciousness.



What about information in the Many Microtubules of Human Consciousness ?

The information in one Microtubule is based on Cl(16)
which is contained in the Cl(1,25) of 26D String Theory E8 Physics

How does this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as the energy of 26D String Theory spin two gravitons
which physically represent the Bohm Quantum Potential internal energy.

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition
connected by the Bohm Quantum Potential Force that does not fall off with distance.

Jack Sarfatti defines coherence length L by L^3 = N a^3 so that
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is

T_N = h / E_N = h / N^(5/3) E_ssediff = N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                 Time
  Tubulin Dimers                   T_N
10^(11+9) = 10^20     10^(-33 + 26) = 10^(-7) sec     10^11 neurons 
                                                          x 
                                                      10^9 TD / neuron
                                                          =                                                                                        
                                                      10^20 Tubuin Dimers 
                                                         in Human Brain
10^16              10^(-27 + 26) = 10^(-1) sec - 10 Hz

Human Alpha EEG is 8 to 13 Hz
Fundamental Schumann Resonance is 7.8 Hz

Time of Traverse by a String World-Line Quantum Bohmion of a Quantum
Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest 
neighbors by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 

= 10^10 cm / c = 0.3 sec



Condensate Structure of Higgs and Spacetime

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden. 



Clifford Algebras were not known to European mathematicians until Clifford in the 19th
century and not known to European physicists until Dirac in the 20th century but
it seems to me that their structure was known to Africans in ancient times. For example,
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8):

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )



248-dim E8 (like 256-dim Cl(8)) can also be seen in terms of the Great Pyramid
(the 8-dim difference is related to the Cl(8) Primitive Idempotent and the Higgs).

The  is in the area of the Upper Chamber  which has 5 slabs
that represent the 5 charges ( +1,-1 electric and R,G,B color ) of the Standard Model.

The  is in the area of the Grand Gallery  which rises at a
slope of about 26 degrees, or about half of the Golden Ratio slope of the Great Pyramid
which is arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees.
The Grand Gallery could represent a segment of a space-time path ( World-Line )
in the context of Conformal Gravity



Ramon Llull’s Art and Structure of Nature
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1611.0087

Abstract

Around 700 years ago Ramon Llull emerged from a cave in Mount Randa, Majorca, 
after receiving divine illumination inspiring him to produce a geometric art 
describing a universal science. The geometry of his art is an elaboration 
of IFA divination and the I Ching from the ancient past. 
Now it is clear that nature is described by General Relativity and the Standard Model, 
which are unified by E8 geometry in the art of Real Clifford Algebras not only with 
structure inherited from IFA and the I Ching but also with Llullian art geometry. 
Ramon Llull used his geometric art to show the unity of the religions he knew, 
Judaism, Christianity, and Islam, but he also knew that his art contained further 
possibilites, such as a unified model of the structure of nature, even though it would 
take 700 years for experimental and theoretical physics to advance enough to show 
clearly their relationship to Ramon Llull’s geometric art. 
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Anthony Bonner in his book The Art and Logic of Ramon Llull (Brill 2007) 
( unless otherwise stated illustrations herein are adapted from that book ) said: 

“... Llull wanted to make the Art “general to everyone” ... 
“a religiously neutral universal science” ... for Llull the Art is not enclosed in 
its own shell, but ... can even be adapted to “many other principles of science” ...[and]... 
is full of further possibilities, of adaptations which the user is invited to try ...
In about 1283 Llull remodeled his system with the Ars demonstrativa 
... within a much clearer and better organized format ... 
Having lectured ... [on the Ars demonstrativa ] in Paris,
and having observed the attitude of the students there, 
he returned to Montpellier, where he once again wrote ... a book ... In this book, 
as well as in all others he wrote from then on, he used only four figures ... 
because of the weakness of human intellect which he had witnessed in Paris ...”.

This paper describes how Llull’s original full Art describes the Structure of Nature. 

Ramon Llull’s Y and Z Figures 

are analagous to the binary structure of IFA 

and to Chinese Yin and Yang of the I Ching 

( image from www.friesian.com/yinyang.htm )

and can be seen as the basic fundamental elements generating Real Clifford Algebras 
which are the basis of E8 - Cl(16) physics described in viXra 1602.0319. 

http://www.friesian.com/yinyang.htm
http://www.friesian.com/yinyang.htm


Ramon Llull's Figura Universalis has 13 Concentric Rings around a Star of David.

( image from http://quisestlullus.narpan.net/82_figdemo.html )

Llull's 4 Outer Rings (Rings 1, 2, 3, 4) each have 16 subdivisions ...
16 is the dimension of Spinor Space of Cl(8) = M(16,R) 
and Real Spinor Repesentation of its D4 BiVector Lie Algebra Spin(8), 
and Spinor Space of Cl(2,4) = M(4,Q) 
and Quaternionic Spinor Representation of the Conformal Group Spin(2,4) = SU(2,2).

There are 16x16 = 256 possible combinations of elements of 2 of the 4 Outer Rings. 
256 = 2^8 = dimension of Real Clifford Algebra Cl(8). 
( 16 2 ) = 16x15 / 2 = 120 combinations of 2 distinct elements. 

There are 16x16x16x16 = 256x256 = 65,536 possible combinations for 4 Outer Rings. 
65,536 = 2^16 = dimension of Real Clifford Algebra Cl(16) = Cl(8) x Cl(8) 
where the tensor factorization of Cl(16) is due to 8-Periodicity of Real Clifford Algebras.
( 16 4 ) = 16x15x14x13 / 2x3x4 = 1,820 combinations of 4 distinct elements.
 
Llull's Rings 5 and 6 each have two sets of 7 subdivisions.
There are 14x14 = 196 possible combinations
( 14 2 ) = 14x13 / 2 = 91 combinations of 2 distinct elements.
 
Llull's Rings 7 and 8 each have 4 subdivisions.
There are 4x4 = 16 possible combinations
( 4 2 ) = 4x3 / 2 = 6 combinations of 2 distinct elements. 
6 is the dimension of the Lorentz Group Spin(1,3). 
 

http://quisestlullus.narpan.net/82_figdemo.html
http://quisestlullus.narpan.net/82_figdemo.html


Llull's Rings 9 and 10 each have 13 subdivisions, 
corresponding to the 13 Concentric Rings of the Figura Universalis itself.
There are 13x13 = 169 possible combinations 
 13 2 ) = 13x12 / 2 = 78 combinations of 2 distinct elements. 
78 is the dimension of the exceptional Lie Group E6.
 
Llull's Rings 11 and 12 each have 6 subdivisions: 
3 BDF corresponding to the Yang /\ triangle of the Star of David  
3 CEG corresponding to the Yin \/ triangle of the Star of David. 
The Yin and Yang correspond to Llull's wheels Y and Z.
There are 6x6 = 36 possible combinations 
( 6 2 ) = 6x5 / 2 = 15 combinations of 2 distinct elements. 
15 is the dimension of the Conformal Group Spin(2,4) = SU(2,2).
 
Llull's Ring 13 has 6 subdivisions corresponding to the 6 vertices of the Star of David, 
which can be seen as two triangles both labelled BCD. 

Ramon Llull’s Wheels A and X
 

have 16 vertices and 120 lines connecting pairs of vertices, 
corresponding to the 16 vectors of the Real Clifford Algebra Cl(16) 
and the 120 bivectors of Cl(16) that generate the 120-dim D8 Lie Algebra. 

By 8-Periodicity of Real Clifford Algebras Cl(16) = tensor product Cl(8) x Cl(8) 
so the 16 vectors of Cl(16) = 1 x 8 + 8 x 1 where 8 = 8 vectors of Cl(8) 
and 8 of the 16 Wheel A vertices are the 8 blue vertices of Wheel X 
and the  other 8 Wheel A vertices are the 8 red vertices of Wheel X. 



28 = 1 x 28 of the 120 D8 bivectors connect red vertices with red vertices 
and represent the D4 Lie Algebra acting on the 8-dim Cl(8) vector space. 
64 = 8 x 8 of the 120 D8 bivectors connect red vertices with blue vertices. 
28 = 28 x 1 of the 120 D8 bivectors connect blue vertices with blue vertices 
and represent the D4 Lie Algebra acting on the other 8-dim Cl(8) vector space. 

The 28 red D4 connecting lines 

fall into 4 groups: 

8 lines of S8+ = Octagon: 8-dim +half-spinor of D4 = Fermion Particles 
4+4 lines of V4+4 = Two Squares: 8-dim vector of D4 = M4xCP2 K-K Spacetime
8 lines of S8- = Octagram: 8-dim -half-spinor of D4 = Fermion AntiParticles



S8+ and V4+4 and S8- are isomorphic by D4 Triality
4 lines of T4 = : 4-dim D4 Cartan Subalgebra
D4 + S8+ + V4+4 + S8- = 52-dim F4 
F4 = (4+4)=8-dim Vector + 28-dim BiVector + (8+8)=16-dim Spinor of red Cl(8) 

The 28 blue D4 connecting lines have similar structure leading to 
F4 = (4+4)=8-dim Vector + 28-dim BiVector + (8+8)=16-dim Spinor of blue Cl(8) 

Since Cl(16) = red Cl(8) x blue Cl(8) and F4 lives in Cl(8) and E8 lives in Cl(16)  
248-dim E8 = 120 D8 BiVectors +128 D8 half-spinors is made up of red F4 x blue F4

As to the 120 D8 BV of E8
 and the 8V + 28 BV of F4: 

(red V8 x blue V8) + (red 1 x blue BV28) + (red BV28 x 1) = 64 + 28 + 28 =  120 D8 BV

As to the 128 D8 half-spinors of E8 
and the 8 +half-spinors (S8+)  + 8 -half-spinors (S8-) of F4 

(red S8+ x blue S8+) + (red S8+ x blue S8-) + 
                                  + (red S8- x blue S8+) + (red S8- x blue S8-)
Only (red S8+ x blue S8+) and (red S8- x blue S8-) are consistent +/- half-spinors 
so they correspond to the 64+ and 64- = 128 D8 half-spinors of E8. 

The 64 lines connecting red and blue = red V4+4 x blue V4+4 fall into 4 groups of 16

one 16-gon (red) and three 16-stars (orange, green, and magenta) 
in which the cycle paths skip 0, 2, 4, 6 vertices, respectively.
so they correspond 
individually to the 4x4 = 16-vertex Wheel S of the Standard Model + Translations 

(described on the next page)
and collectively to the 4x16 = 64 elements of the Elemental Figure 

(described in the last pages of this paper)



As to Ramon Llull’s Wheel S, the 28 blue D4 connecting lines 

represent: 
12 Standard Model generators - 8 SU(3) (magenta) and 4 U(2) (orange) 
15 Gravity-Dark Energy Ghosts and 1 Propagator Phase (blue) 

Ramon LLull’s Wheel S is formed by 
morphing the 2 rectangles with orange sides into 2 squares whose 8 vertices 
are sectors that were red in Wheel X but are changed to blue 
so that Wheel S has 16 blue vertices, 12 from the morphed Standard Model lines
and 4 (blue) from the Translation Part of the 15 Gravity-Dark Energy Ghosts. 

As Anthony Bonner says in his book, “... there were similarities of structure (both figures 
consist of four squares) and function between the Elemental Figure and Figure S ...
he says that “the Elemental Figure . . . is the mirror and image of S and its powers” ...”.



As to Ramon Llull’s Wheel T, the 28 red D4 connecting lines 

represent: 
15 Gravity-Dark Energy generators 
1 Propagator Phase + 12 Standard Model Ghosts (gray)  

Ramon LLull’s Wheel T is formed by 
keeping the 3 cyan lines as is and replacing the 12 red lines 
with 12 blue lines connecting to blue vertices which are changed to red 
and 
by deleting the black vertex, leaving 15 red vertices for Wheel T. 



Ramon Llull’s Wheels A, X, and S have 16 vertices. Wheel T has 15 vertices. 
Wheel V has 14 vertices: 7 red vertices and 7 blue vertices:

Each set of 7 vertices corresponds to the 7 Imaginary Octonion Basis Elements 
whose multiplication rules determine the 480 different Octonion Products. 
Start with the 7 imaginary octonions  i, j, k, E, I, J, K.
This includes 1, since ii = jj = ... = -1. 
You have 2^7 = 128 sign changes. 
You have 7! = 2x3x4x5x6x7 permutation changes.
However, all 128 x 7! changes do NOT give different multiplication tables. 
Of the 128 sign changes, 
the 2^3 = 8 changes of i, j, and E  do NOT give a different multiplication.  
Of the 7! permutation changes, 
those preserving the group PSL(2,7) = SL(3,2) do NOT give a different multiplication. 
The order of PSL(2,7) is 2^3 x 3 x 7 = 168.  
It is the group of linear fractional transformations of the vertices of a heptagon 

The number of different multiplications due to sign changes and permutations is:
128  x  2 x 3 x 4 x 5 x 6 x 7   /  8  x  2 x 2 x 2 x 3 x 7  =  16  x  5 x 6 = 480  
The 480 multiplications are made up of two sets of 240 each, 
a product in one set being found in the reverse order in the other set. 

Two sets of 7 vertices, as in Wheel 7, describe 16-dim Sedenion Products. 
Sedenions have Zero Divisors with geometry discussed by Robert de Marrais. 



Robert de Marrais said in math/0011260 The 42 Assessors ... 
Diagonal Axis-Pair Systems of Zero-Divisors in the Sedenions’ 16 Dimensions: 
“... the “42 Assessors” of the Egyptian Book of the Dead ... 
sit in two rows of 21 along opposite walls of the Hall of Judgement ... 
the Tibetan  Book of the Dead’s “42 Peaceful Buddhas.” ...
In math/0207003 Robert de Marrais said 
“... All points on the pairs of diagonal line elements of ... planes ... the “42 Assessors” ... 

... in Sedenion space mutually zero-divide all other such points on certain other such
diagonals ... any combination of a pure Octonion (index < 8), and a pure Sedenion 
(index > 8) which was not the XOR of the Octonion with 8, yielded one of 7 x 6 = 42 
possible axis-pairs to span Assessor planes. Representing each such plane by a unique 
vertex, on one of 7 isomorphic octahedral lattices, resulted in a set of “box-kites” whose 
8 triangular faces represented either 4 “sails” sharing vertices with each other but no 
edges, or 4 empty “vents” in the remaining 4 faces ... each of the 7 is uniquely 
associated with the one Octonion which does not appear among its 6 vertices. ...”. 

The two rows of 21 of the 42 Assessors are in Wheel V 
as the 21 red connecting lines among its 7 red vertices 
and the 21 blue connecting lines among its 7 blue vertices. 

Each set of 21 lines is a 7-gon and two 7-stars corresponding to S7 of the Octonions. 



Each set of 21 lines plus its 7 vertices represents the 21+7 = 28-dim D4 Lie Algebra 
28-dim D4 / 21-dim B3 = 7-dim Vector S7 of Cl(7)
21-dim B3 / 14-dim G2 = 7-dim Spinor S7 of Cl(7) 

Ian Porteous in his book "Clifford Algebras and the Classical Groups” (Cambridge 1995)  
shows that there are three 21-dim B3 subgroups of D4 denoted as H0 , H1, and H2  
all related by Triality and having a common subgroup G2. 
H0 has the standard embedding in Spin(8) due to S7 = Spin(8) / Spin(7).
H1 and H2 have the Clifford embedding in Spin(8) due to S7 = Spin(7) / G2.
There are 2 Clifford embeddings, corresponding to + and - half-spinors of Spin(8). 

Physically, D4 / H1 and D4 / H2 represent 
7 of the 8 +half-spinor first-generation fermion particles 

i = Red Up Quark 
j = Green Up Quark 
k = Blue Up Quark

E = Electron 
I = Red Down Quark 

J = Green Down Quark
K = Blue Down Quark

and the corresponding 7 of 8 -half-spinor fermion antiparticles. 
The tree-level-massless Neutrino and AntiNeutrino 
are represented by 1 and not by Imaginary Octonion basis elements. 

The different handednesses of the + and - half-spinor particles and antiparticles 
are due to different connections with their ambient 8-dim spacetimes as described 
mathematically by their different G2 Octonion Automorphism subgroups of D4.

A 3-space-dimensional example of Spin-Connection-With-Surroundings shows a cup 
held by a dancer in one hand. Rotating the cup by 360 degrees gets the arm twisted, 
but turning the cup another 360 degrees gets the arm back straight:

( image from Feynman’s 1986 Dirac Memorial Lecture ) 



Ramon Llull’s Elemental Figure is not Circular, but has 4x4x4 Cube Structure: 

As Anthony Bonner says in his book, “... there were similarities of structure (both figures 
consist of four squares) and function between the Elemental Figure and Figure S ...
he says that “the Elemental Figure . . . is the mirror and image of S and its powers” ...
This Elemental Figure is of primary importance to the Art, for by means of it the artist is 
led to knowledge of the other figures. ...”. 



Three copies of the 64-element Elementary Figure represent components of E8 
that are related by Triality: 

64 of the 120 generators of the D8 Lie Subalgebra of E8 

which correspond to 64-dim U(8) which is the central part of E8 Maximal Contraction 
generalized Heisenberg Algebra h92 x A7 = 28 + 64 + (SL(8,R)+1) + 64 + 28  
whose SL(8,R) describes Unimodular Gravity in Octonionic 8-dim Spacetime.

64+ and 64- of the 64+64 = 128 D8 half-spinors of E8 describe 
8 components of 8 Fermion particles + 8 components of 8 Fermion AntiParticles
with each of 64+ and 64- represented by the 64-dim Elementary Figure

Since Cl(16) = red Cl(8) x blue Cl(8) and F4 lives in Cl(8) and E8 lives in Cl(16)  
E8 contains 128 D8 half-spinors made up of red F4 x blue F4

Consider the 8 +half-spinors (S8+)  + 8 -half-spinors (S8-) of red F4 and blue F4 
(red S8+ x blue S8+) + (red S8+ x blue S8-) + 
                                  + (red S8- x blue S8+) + (red S8- x blue S8-)
Only (red S8+ x blue S8+) and (red S8- x blue S8-) are consistent +/- half-spinors 
so they correspond to the 64+ and 64- = 128 D8 half-spinors of E8. 

Cl(16) = Cl(8) x Cl(8) = M(16x16,R) = M(256,R) = 256x256 Real Matrices 
whose spinors are (128+128) = 256-dim 
248-dim E8 = 120-dim D8 BiVectors of Cl(16) + 128-dim half-spinors of Cl(16) 
128-dim half-spinors of Cl(16) = 64 + 64 = 8x8 + 8x8 = 4x4x4 + 4x4x4 

Reducing Octonionic to Quaternionic Structure reduces 8-dim Octonionic Spacetime 
to (4+4)-dim Kaluza-Klein M4 x CP2 Spacetime 
in which 4-dim M4 Physical Spacetime is acted on by Cl(2,4) of the Conformal Group 
and CP2 = SU(3) / U(2) is related to SU(4) = D3 = BiVector Algebra of Cl(6,0). 

In E8 - Cl(16) physics (see viXra 1602.0319 for details) each Fermion 
has 8 components with respect to 4+4 dim Kaluza-Klein M4 x CP2 Spacetime. 



The E8 Root Vector Pattern for the 8 fundamental Fermion Particles 

where E = electron, 
UQr = red up quark, UQg = green up quark, UQb = blue up quark

Nu = neutrino, 
DQr = red down quark, DQg = green down quark, DQb = blue down quark

falls into a 2 x 4 pattern with each of the 8 cells having 4+4 components of its Fermion. 
If you split each of the 8 cells into 4 M4 components and 4 CP2 components. 
Since both M4 and CP2 have Quaternionic 4-dim structure, 
you have a Quaternionic set of four 4x4 cells corresponding to the 4x4x4 structure 
of the Elemental Figure and M(4,Q) = 4x4 Quaternionic Matrices of Cl(2,4) and Cl(6,0). 

The Fermion AntiParticles have similar correspondence with the Elemental Figure. 

where P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark 



LHC 2016 Sees 3 Higgs Mass States

Frank Dodd (Tony) Smith, Jr. - viXra 1610.0318

Abstract 
The first 13 /fb or so of the 2016 p-p LHC run indicates 3 Higgs Mass States: 
125, 200, and 240 GeV. If confirmed by all 40 /fb of 2016 data, 3 Tquark Mass States 
130, 174, and 220 GeV of a composite Higgs-Tquark system would also be supported  
as would be an unconventional analysis of Fermilab Tquark data. 

26 October 2016 at 9:45pm lhcportal.com said: “... Re: 2016 operation ... last run  
with proton-proton collisions was dumped half an hour ago. 

40/fb (CMS quotes 41.5, ATLAS 38.5) ...”.
40 /fb = 4 Quadrillion events 

At 12.9 /fb = 1.29 Quadrillion events in the Higgs -> ZZ -> 4l channel 
CMS PAS HIG-16-033 (Figure 3 top) indicated 3 Higgs Mass States:  

At 14.8 /fb ATLAS-CONF-2016-079 (Figure 16) with Background modified 
to be similar to that of CMS also indicated 3 Higgs Mass States: 



I expect that analysis in the Higgs -> ZZ -> 4l channel with the full 35-40 /fb data 
of the LHC 2016 run will confirm the existence of 3 Higgs Mass States: 

125 GeV - with Standard Model Cross Section

200 GeV - with smaller Cross Section

240 GeV - with smaller Cross Section

In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System: 



3 Higgs and Tquark Mass States are decribed in detail in Appendix A (pages 8-12)

The 3 Higgs and Tquark Mass States are: 

125 GeV H and  130 GeV Tq in Normal Stable Region 

200 GeV H and 174 GeV Tq at Triviality / Composite H of K-K M4xCP2

240 GeV H and 220 GeV Tq at Vacuum Instability Critical Point / H VEV

The 3 Truth Quark Mass States corresponding to 3 Higgs Mass States 
have been observed by Fermilab.  (pages 4-7)

A Graphic Overview of Experimental Results is Appendix C (page 19)



In 1994 a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark: 

The green bar represents a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark. 

The cyan bar represents a broader peak in the 160-180 GeV range 
that includes the 174 GeV Truth Quark at the Triviality Boundary of the H-Tq System. 

The magenta bar represents a bin in the 220-230 GeV range 
of the Truth Quark at the Critical Point of the Higgs - Truth Quark System. 

Why did Fermilab dismiss Low and High Mass States ? 
See Appendix B (pages 13-18)



The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008) 
in this semileptonic histogram:

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



In February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis by using only 8 Dilepton CDF events 
(hep-ex/9810029)

CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-mass 
dilepton events that were indicated to be in the 120-135 GeV range, and shifted the 



mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting to 
discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event.



Appendix A

In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System:.

The Green Dot  where the White Line originates in our Normal Stable Region
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.



The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions. This means that for a given (large) Higgs 
mass, we expect the standard model to enter a strong coupling regime at 
relatively low energies, losing in the process our ability to calculate. This does not 
necessarily mean that the theory is incomplete, only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, and that the 
Higgs actually is a composite ... The resulting bound on lambda is sometimes called 
the triviality bound. The reason for this unfortunate name (the theory is anything but 
trivial) stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model the D = 8 Kaluza-Klein is M4 x CP2 
and the Middle-Mass Higgs structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State
but extends to the full 4+4 = 8-dim structure of M4 x CP2 Kaluza-Klein.



T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the Critical Point of the Higgs-TruthQuark System 
with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawakil: 
"... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs doublet 
by a composite one formed by a strongly coupled short range dynamics (four-fermion 
interaction) which triggers the top quark condensate. The Higgs boson emerges as a 
tbar-t bound state and hence is deeply connected with the top quark itself. ...
the BHL [ Bardeen-Hill-Lindner ] formulation of the top quark condensate ... is 
based on the RG equation combined with the compositeness condition ... [it] 
start[s] with the SM Lagrangian ... BHL is crucially based on the perturbative picture ...
[which]... breaks down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that the perturbative picture 
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) 
becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, BHL prediction is 
numerically quite stable against ambiguity at high energy region ... 
Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the 
quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state with a ... mass ... calculated 
by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 at /\ = 10^19 GeV ...”. 

Therefore MH = 1.1 x 218 = 240 GeV which is roughly the Higgs VEV. 

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein M4 x CP2 dimensions 
so its cross-section is also about 25% of the Higgs Ground State cross-section.



Appendix B -  Why did Fermilab dismiss Low and High Mass States ? 

The Truth Quark High Mass State peak in the 1994 CDF semileptonic histogram is low, 
only 2 events out of a total of 26, so they could be dismissed as insignificant, 
but the Truth Quark Low Mass State peak is not low ( 8 of 26 events ) 
and should not be so easily dismissed by CDF. However, in 1994, 
CDF in FERMILAB-PUB-94/097-E did dismiss the Low Mass peak, saying merely  
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. ...". 
I strongly disagree with CDF’s “statistical fluctuation” interpretation. 
If it were merely a “statistical fluctuation” then it would have been highly improbable 
for the 1997 D0 semileptonic histogram to have shown a very similar Low Mass peak, 
but in fact a very similar Low Mass peak is what D0 did find in 1997: 

For more detailed analysis of how Fermilab data over many years has supported 
the reality of three mass states of the Truth Quark, see viXra 1602.0319 .

Fermilab’s dismissal of the Low Mass Truth Quark peak around 130 GeV in its own data 
was not only a dismissal of my hep-ph/9301210 prediction but also a dismissal of other 
independent theoretical predictions of Truth Quark mass: 

1982 - Inoue, Kakuto, Komatsu, and Takeshita in Aspects of Grand Unified Models with
Softly Broken Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) relate 
supersymmetry to electro-weak symmetry breaking by radiative corrections and 
renormalization group equations, and find that the renormalization group equations 
have a fixed point related to a T-quark mass of about 125 GeV. 

1983 - Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 : 
“... The renormalization group equation ... tends to attract the top quark mass 
towards a fixed point of about 125 GeV ...”.



1984 - Ibanez and Lopez in Nuclear Physics B233 (1984) 511-544 did supergravity 
calculations similar to Alvarez-Gaume, Polchinski, and Wise. 

1993 - Chamseddine and Frohlich in hep-ph/9307209 : 
“... Connes ... non-commutative geometry [NCG] provides a geometrical interpretation 
of the Higgs field ... the only solutions ... occur in the narrow band ... 

Higgs mass 117.3 < mH < 142.6 GeV ... 
with ... corresponding top quark mass ... 146.2 < mt < 147.4 GeV ...”. 

Later basic NCG calculation (see arXiv 1204.0328) indicated 
Tquark mass upper bound of sqrt(8/3) mW = 130 GeV . 

The Renormalization Group and NCG predictions have been confirmed by  
the LHC 2016 run which showed not only the 125 GeV Higgs Mass State 
but also 3 Higgs Mass States corresponding to 3 Truth Quark Mass States 
including the Low Mass Truth Quark State dismissed by Fermilab. 

Why would Fermilab dismiss the Low Mass Truth Quark peak in its own data, 
even though it had theoretical support from Renormalization Group and NCG, 
not to mention my isolated unconventional theory ? 

To understand the hostility of Fermilab to a Low Mass Truth Quark State, 
you must look at the details of the process whereby Fermilab sought to discover 
the Truth Quark after CDF’s 1988-89 run which produced a dilepton candidate event. 
 
Kent Staley in “The Evidence for the Top Quark” (Cambridge 2004) said: 
“... CDF searched for the top [quark] ... in ... the “dilepton” mode ... 
CDF stopped taking data at the end of May 1989 ...
Kumi Kondo's Dynamical Likelihood Method ... would give a kinematical reconstruction 
of events and then calculate the likelihood of that reconstruction using the dynamics of 
the hypothesized decay process ... Kondo found that ... the lone dilepton candidate 
found during the 1988-9 run ... could be reconstructed with his method as the 
decay of a top-antitop pair, with a top mass of around 130 GeV/c2 ... 
Goldstein, Sliwa, and Dalitz ... were trying to apply their method to the first CDF dilepton 
event, the same published e-mu event from the 1988-9 run that Kondo had analyzed ... 
In February 1992 ... Goldstein and Sliwa were invited to present their method ... at a 
meeting of the heavy flavors group (the precursor to the top group) ... Sliwa showed ... 
a bump ... at a top-quark mass of about 120 GeV/c2 ... 
in May 1992 ... Goldstein, Sliwa, and Dalitz ... present[ed] ... analysis of data 
from ... 1988-9 ...[saying]... “The plots show very clearly a well separated 
enhancement around Mt = 135 GeV in the accumulated probability distributions, as 
expected by the Monte Carlo studies” ...
The top mass estimates from the Dalitz-Goldstein-Sliwa analysis ... consistently 
fell into the 130-140 GeV/c2 range ... 
considerably lower than the later estimate of 174 GeV/c2 
that appeared in CDF’s paper claiming evidence for the top quark 
...



Then, a very strange thing happened: ... 

New Scientist, dated June 27, 1992 ... announced ... “A claim that the top quark has 
been found is being suppressed by scientists at the Fermilab particle physics centre ... If 
Dalitz turns out to be correct ... the main credit for finding the particle will go to Dalitz, a 
scientist outside Fermilab ...” ... Dalitz, Goldstein, and Sliwa appeared in the article as a 
“rival group”, the publication of whose paper CDF was “blocking”, and the author 
reported Goldstein saying that he was  “‘quite confident’ that they have discovered the 
existence and the mass of the (Top) quark.” 
... 
An article ... in the July 24 issue of Science ... recounted how the results of
the Sliwa-Goldstein-Dalitz analysis were presented to CDF ... 
Goldstein and Dalitz were subsequently excluded from CDF top group meetings ... 
CDF physicist... “Shochet says CDF member Sliwa violated an unwritten code of 
ethics by sharing data with outsiders.” 
...
Sliwa denied that he had made substantive information about CDF’s unpublished data 
available to Dalitz and Goldstein 
...
the unpleasant atmosphere generated by the controversy surrounding Sliwa’s work 
hampered progress on the Dalitz-Goldstein-Sliwa method ...
Krys really never got the time of day after [the appearance of the articles in New 
Scientist and Science]...[He] took it very personally, and responded very personally 
...
he was “spurned by the rest of the collaboration: because he was acting singly, 
and not in a larger collaboration” ...”. 

Tommaso Dorigo has written a book, “Anomaly” 
(to be published by World on 5 Nov 2016), 

that may give more details of the situation. He has blogged and commented on it over 
the past years (2006-2013), saying in part:
“... In December 1988 a one-day workshop was organized in the Ramsey auditorium, 
the conference room at the basement floor of the Hirise, the main building of the Fermi 
National Accelerator Laboratory. The workshop was the first of a series of meetings that 
would take place in the course of the following few years, and it was specifically devoted 
to focused discussions on the top quark search, which was being performed 
independently by several groups of CDF physicists 
... 
one got the feeling that a well-defined strategy for the top search was missing. Indeed, 
back then it was not even clear to most CDF researchers that the main background to 
top production was constituted by events featuring a W boson together with hadronic 
jets produced by QCD radiation 
...



Finally, the time came for the talk by Kuni Kondo. Prof. Kondo was a Japanese physicist 
who led a sizable group of researchers from the University of Tsukuba. In his late fifties, 
he was lean, not tall, with black hair combed straight above an incipient baldness; he 
usually dressed in black or grey suits. He was a charming and very polite person, who 
spoke with a soft tone of voice and smiled a lot. 
It looked like nothing could ever upset him.

Kondo had devised a very complex, deep method to discriminate top quark events from 
the background, based on an analysis approach he had dubbed "dynamical likelihood" 
which would become a sophisticated standard only a decade later, but which was taken 
with quite a bit of scepticism at the time; in private, quite a few of his American and 
Italian colleagues would even make silly jokes on it. The method consisted in 
constructing probability distributions for the observed kinematics of the events, which 
could then be used to derive the likelihood that the events were more signal-like or 
background-like. 

It is ironic to think that nowadays all the most precise measurements of the mass of the 
top quark rely on the method called "matrix element", which is nothing but Kondo's 
original idea recast in the context of a measurement of the mass rather than the 
discrimination of a top signal. Kondo was way ahead of his time, and like most pioneers 
in science he did not have an easy life getting his work appreciated and accepted, in a 
situation dominated by a conservative mainstream.

It is by now four in the afternoon, and Kondo finally gives a full status report of his 
analysis. His presentation is thorough and yet almost unintelligible by a good half of his 
listeners; his analysis includes highly unorthodox and yet brilliant tricks, like taking a jet 
from one event and mixing it in with other jets in a different event to study the behaviour 
of some of his selection variables for background events. His colleagues listen in an 
atmosphere of disbelief mixed with awe. Despite the complexity of the material and the 
possibility to object on a hundred of details, no questions are asked. 
As Kondo reaches the end of his talk, he concludes with a tone of voice just a milli-
decibel higher than the rest of his speech:

"And therefore", a pause, and then "I think we have discovered the top quark".

The audience remains silent. 
The convener is a tall, lean guy with a sharp nose and a penetrating stare; he looks like 
an English gentleman from a XIXth century novel, especially thanks to his
considerable aplomb. He is not impressed, and that much does show.
"Thank you very much Kuni. Is there any question ?", one, two, three, four, 
"...No questions. Okay, thanks again Kuni. The next speaker is...".
In retrospect the convener's attitude and lack of consideration toward an esteemed 
colleague and a visitor from another country, who had brought to the experiment lots of 
resources and had contributed significantly to the detector construction, 
sounds at least rude and unjustified. 



Still, back then CDF was not a place where people would exchange courtesies and 
compliments (it never was, in truth): there everybody had to work hard and the only way 
to earn the respect of colleagues was through the good physics output of one's analysis 
results. If your analysis methods were not considered publishable or your results were 
thought fallacious, you would be considered a potential threat to the good name of the 
experiment, and you would suffer little short than boycott. 
But the way Kondo was treated was all flowers in comparison to what other physicists 
would experience, along the way to the top discovery
... 
[1992] I had started working on CDF ... and I remember that one of the very first articles 
I read was the limit on top quark production where the famous dilepton ttbar candidate 
was mentioned. An event that is indeed most likely the first clear top-antitop decay 
detected in a particle physics experiment 
... 
Back then, Krisztof Sliwa analyzed the ttbar candidate by CDF in the dileptonic final 
state with an analysis called “neutrino weighting technique” which has later become a 
standard, and worked with Dalitz and Goldstein on a paper which was not authorized by  
the CDF collaboration 
… 
CDF, as a collection of physicists, did feel betrayed by Chris Sliwa. I do not know how 
clear was the violation of internal rules of the experiment, but for sure that was the 
sentiment circulating those days in the corridors of the CDF trailers 
... 
there was this air of suspicion around in 1992 
… 
As if somebody had committed Heresy! ...”.

I have pre-ordered a copy of Tommaso’s book from Amazon 
and am looking forward to seeing how it discusses the situation. 



Back in the 1990s, a very bad thing had happened:  

Two issues had arisen: 

1 - Physics Issue - Does the 130 GeV Truth Quark Low Mass State exist 
and did the Kondo and/or Sliwa-Goldstein-Dalitz Likelihood Method find it ? 

2 - Bureaucratic Issue - Was Sliwa’s sharing of CDF data with Goldstein and Dalitz 
a serious violation of an unwritten ethical code ? 

Fermilab, as a large physics collaboration with power over jobs and funding, 
was in position to decide which of the issues should be pursued or suppressed. 

It could have decided to pursue both issues, but it did not. 

It decided to suppress the Physics Issue (and the Truth Quark Low Mass State) 
so that individual outsiders (and their ideas) would go away 
and only Fermilab consensus ideas would survive in the world of physics, 
and the Fermilab consensus was that the one and only Tquark Mass State, 
the 174 GeV Mass State, would be recognized in the world of physics. 

It decided to pursue the Bureaucratic Issue because that allowed Fermilab 
to use its jobs-funding power to enforce its consensus view that 
the one and only Tquark Mass State was the 174 GeV Mass State. 

So, instead of searching for Truth, Fermilab asserted its Power. 
Regrettably, this is a common characteristic of Human Political Bureaucracies, 

as is exemplified by attacks on Snowdon and Assange as criminals 
for sharing Truthful Information with the public 

thus deflecting attention from the True Facts to details of Criminal Prosecution 
and instilling fear in others who might think about telling the Truth. 

Now a quarter century later, a very good thing has happened:

In this case, suppression of the Physics Issue failed because: 

the Physics Issue has been raised by the LHC 2016 run data 
which shows evidence of 3 Higgs Mass States

which correspond to 3 Truth Quark Mass States
and 

the 3-Mass-State-T-quark should now be known by its true name: 

the Truth Quark. 



Appendix C - 
Graphic Overview of Experimental Results



Dark Energy Warp Drive
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1605.0084

Abstract

Gabriele U. Varieschi and Zily Burstein in arXiv 1208.3706 showed that with Conformal 
Gravity Alcubierre Warp Drive does not need Exotic Matter. 

In E8 Physics of viXra 1602.0319 Conformal Gravity gives Dark Energy which expands 
our Universe and can curve Spacetime. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said “... based on the 
model of dark energy a proposed by Beck and Mackey ... assume... that photons ... can 
exist in two different phases: 
A gravitationally active phase where the zeropoint fluctuations contribute to the [dark 
energy] cosmological constant /\, 
and a gravitationally inactive phase where they do not contribute to /\. 
... this type of model of dark energy can lead to measurable effects in supeconductors, 
via ... interaction with the Cooper pairs in the superconductor. ... 
the transition between the two graviphoton’s phases ... occurs at the critical temperature 
Tc of the superconductor, which defines a cutoff frequency of opoint fluctuations ... 
Graviphotons can form weakly bounded states with Cooper pairs ... 
[which] ... form a condensate ...[in]... superconduct[ors] ... 
the cosmological cutoff frequency [could be measured] through the measurement of the 
spectral density of the noise current in resistively shunted Josephson Junctions ...”. 

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 and 1206.516 showed that BSCCO 
superconducting crystals are natural Josephson Junctions. 

A Pentagonal Dipyramid configuration of 16 BSCCO crystals cannot close in flat 3-dim 
space, but can close if Conformal Dark Energy accumulated in the BSCCO Josephson 
Junctions curves spacetime. Such spacetime curvature allows construction of a 
Conformal Gravity Alcubierre Warp Drive that does not need Exotic Matter. 
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Geometry of 16-element Alcubierre Warp Drive

“... If you spend any time playing with Geomag models, 
you are sure to stumble upon the structure ...

... which consists of four tetrahedra joined along faces. It looks as if you might be able to 
add one more bond to close the gap, creating a solid of five joined tetrahedra. But it 
doesn’t work. The gap is slightly too wide. ...” ( bit-player.org/2012/dancing-with-the-spheres )

To close the 7.36 degree gap, 
you can contract space in the tetrahedron containing the gap,
keep unchanged the space in the other 4 tetrahedra, and 
expand space just outside the structure and opposite to the gap tetrahedron. 



In these images ( from simplydifferently.org/Present/Data/Johnson_Solid/13.jpg )

the red edge designates two of the choices of which tetrahedron contains the gap 
and 
in this image (from Wikipedia on Alcubierre drive ) 

the structure is shown with space contracting in front of the gap tetrahedron 
and expanding behind the structure. 
“... Alcubierre drive (Wikipedia) ... Rather than exceeding the speed of light within a local 
reference frame, a spacecraft would traverse distances by 

contracting space in front of it and expanding space behind it, 
resulting in effective faster-than-light travel ... the Alcubierre drive shifts space around 
an object so that the object would arrive at its destination faster than light would in 
normal space ...”. 

The Alcubierre Warp Drive ( by John G. Cramer, Alternate View Column AV-81 ) 
“... General relativity does not forbid faster-than-light  [FTL] travel or communication, but it does
require that the local restrictions of special relativity must apply ... One example of this
is a wormhole connecting two widely separated locations in space ... by transiting the wormhole 
the object has traveled ...[at]... an effective speed of ...[many]... times the velocity of light.



Another example of FTL in general relativity is the expansion of the universe itself. 
As the universe expands, new space is being created between any two separated objects. 
The objects may be at rest with respect to their local environment and with respect to the 
cosmic microwave background, but the distance between them may grow at a rate greater than 
the velocity of light. According to the standard model of cosmology, parts of the universe are 
receding from us at FTL speeds, and therefore are completely isolated from us 
...
Alcubierre has proposed a way of beating the FTL speed limit that is somewhat like the 
expansion of the universe, but on a more local scale. He has developed a "metric" for general 
relativity ... that describes a region of flat space surrounded by a "warp" that propels it forward at 
any arbitrary velocity, including FTL speeds. Alcubierre's warp is constructed of hyperbolic 
tangent functions which create a very peculiar distortion of space at the edges of the flat-space 
volume. In effect, new space is rapidly being created ... at the back side of the moving volume, 
and existing space is being annihilated ... at the front side of the moving volume. 
Thus, 
a space ship within the volume of the Alcubierre warp (and the volume itself) would be pushed 
forward by the expansion of space at its rear and the contraction of space in front. 
Here's a figure from Alcubierre's paper showing the curvature of space ... 

... Since a ship at the center of the moving volume of the metric is at rest with respect to locally 
flat space, there are no relativistic mass increase or time dilation effects. The on-board 
spaceship clock runs at the same speed as the clock of an external observer, and that observer 
will detect no increase in the mass of the moving ship, even when it travels at FTL speeds. 
Moreover, Alcubierre has shown that even when the ship is accelerating, it travels on a
free-fall geodesic. In other words, a ship using the warp to accelerate and decelerate is always 
in free fall, and the crew would experience no accelerational gee-forces. Enormous tidal forces 
would be present near the edges of the flat-space volume because of the large space curvature 
there, but by suitable specification of the metric, these would be made very small within the 
volume occupied by the ship ...”.

( image below from George Dvorsky in Daily Explainer 11/26/12 at io9.gizmodo.com )



Conformal Gravity and Alcubierre Warp Drive

Varieschi and Burstein in arXiv 1208.3706 said: 
“... We present an analysis of the classic Alcubierre metric based on conformal 
gravity, rather than standard general relativity. The main characteristics of the resulting 
warp drive remain the same as in the original study by Alcubierre, namely that effective 
super-luminal motion is a viable outcome of the metric. We show that for particular 
choices of the shaping function, the Alcubierre metric in the context of conformal gravity 
does not violate the weak energy condition, as was the case of the original solution. 
In particular, the resulting warp drive does not require the use of exotic matter. 
Therefore, if conformal gravity is a correct extension of general relativity, super-luminal 
motion via an Alcubierre metric might be a realistic solution, thus allowing faster-than-
light interstellar travel ...”.

Varieschi and Burstein worked with Philip D. Mannheim’s theory of Conformal Gravity
that is based on the conformal Weyl tensor, 
rather than I. E. Segal's theory based on the 15-dimensional conformal group Spin(2,4) 
= SU(2,2) that is used in the Conformal Gravity of E8 Physics, 
but the Mannheim and Segal Conformal Gravities seem to be equivalent with respect to 
the physics of a Dark Energy Alcubierre Warp Drive. 
Penrose and Rindler, in volume 1 of “Spinors and Space-Time” (Cambridge 1986) say, at page 355:
"... A flat-space theory which is Poincare invariant 
and also conformally invariant in this [ Weyl-type ] sense, 
will be invariant under the [ Segal-type ] 15-parameter conformal group [ SU(2,2) ]. 
This is because the Poincare motions of Minkowski space become conformal motions 
according to any other conformally rescaled flat metric. Conformal motions obtainable in 
this way are sufficient to generate the full conformal group. ...".

 
“... Alcubierre drive (Wikipedia) ... Within the framework of conformal gravity ... 
the Alcubierre metric does not violate the weak energy condition for particular 
spacetime shapes, and hence al

faster-than-light travel would not require exotic matter ...”.

In E8 Physics Conformal Gravity produces Dark Energy 

and 

Dark Energy can be harnessed by Configurations of Josephson Junctions 
to Curve Spacetime and Expand and Contract Space 

to produce an Effective Alcubierre Warp Drive. 



The 16-edge BSCCO Josephson Junction configuration 
is a simple tool to observe and control Dark Energy. 

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) 
the superconducting Josephson Junction layers of the 16 BSCCO crystals 

(BSCCO image from Wikipedia)
will bond with Dark Energy GraviPhotons that are expanding our Universe.

Dark Energy GraviPhotons do not like 
being configured as edges of an incomplete configuration in our flat 3D space

so they will use their Dark Energy to make all 5 tetrahedra to fit together exactly 
by curving our flat space (and space-time).

Dark Energy Graviphotons will be able to do that because their strength will not 
be weakened by the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.



Conformal Dark Energy, 2-Phase Universe, and Josephson Junctions

I. E. Segal proposed a Minkowski-Conformal 2-phase Universe
Beck and Mackey proposed 2 Photon-GraviPhoton phases

Gravity and Dark Energy come from the 15-dimensional Spin(2,4) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation
Dark Energy comes from the 10 Rotation, Boost, and Special Conformal generators.
Dark Matter Primordial Black Holes come from the 4 Translation generators 
which define 4-dim physical spacetime and its curvature. 
Ordinary Matter comes from the 1 Dilatation generator for Higgs mass.

The two phases are: 
Conformal/GraviPhoton phase from the Dark Energy Special Conformal generators. 
It has GraviPhotons and Conformal symmetry

(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.
Minkowski/Photon phase from the Dark Matter Translation generators. 
It is locally Minkowski with ordinary Photons and Gravity weakened 
by 1 / (M_Planck)^2 = 5 x 10^(-39) so that we see Dark Energy as only 3.9 GeV/m^3

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ... a Josephson junction consists of two superconductors 
with an insulator sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute value squared 
yields the density of superconducting electrons. Denote the phase difference between 
the two wave functions ... by P(t). ...
at zero external voltage a superconductive current given by Is = Ic sin(P) flows between 
the two superconducting electrodes ... Ic is the maximum superconducting current the 
junction can support. ...
if a voltage difference V is maintained across the junction, then the phase difference P 
evolves according to  d P / dt = 2 e V / hbar i.e. the current ... becomes an oscillating 
current with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v ... can 
be interpreted as the energy change of a Cooper pair that is transferred across 
the junction ...".



P A Warburton of University College London in EPSRC Grant Reference: EP/
D029783/1, "Externally-Shunted High-Gap Josephson Junctions: Design, Fabrication 
and Noise Measurements", starting1 February 2006 and ending 31 January 2009 
with £ Value: 242,348 said:
"... around 70% of the energy in the universe is in the form of gravitationally-repulsive 
dark energy. This dark energy is not only responsible for the accelerating expansion of 
the universe but also was the driving force for the big bang. A possible source of this 
dark energy is vacuum fluctuations which arise from the finite zeropoint energy of a 
quantum mechanical oscillator, hf/2 (where f is the oscillator frequency). … 
dark energy may be measured in the laboratory using resistively-shunted Josephson 
junctions (RS-JJ's). Vacuum fluctuations in the resistive shunt at low temperatures can 
be measured by non-linear mixing within the Josephson junction. If vacuum fluctuations 
are responsible for dark energy, the finite value of the dark energy density in the 
universe sets an upper frequency limit on the spectrum of the quantum fluctuations in 
this resistive shunt. Beck and Mackey calculated an upper bound on this cut-off 
frequency of 1.69 THz. … 
We therefore propose to perform measurements of the quantum noise in RS-JJ's 
fabricated using superconductors with sufficiently large gap energies that the full noise 
spectrum up to and beyond 1.69 THz can be measured. … Cuprate superconductors
have an energy gap an order of magnitude higher than ... around 2.5 THz ... 
experiments ... would give ... confirmation (or ... refutation) of the vacuum fluctuations 
hypothesis. ...".



Neutrinos give Dark Energy density Josephson Junction Cutoff

Beck and Mackey in astro-ph/0406504 said "... We predict that the measured
spectrum in Josephson junction experiments must exhibit a cutoff at the critical 
frequency nu_c ... [ corresponding to the observed Dark Energy density 0.73 x critical 
density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3]... If not, the corresponding vacuum 
energy density would exceed the currently measured dark energy density of the 
universe. ... The energy associated with the computed cutoff frequency nu_c ...[ about 
1.7 x 10^12 Hz ]... E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ...
coincides with current experimental estimates of neutrino masses. ...".

If Josephson Junction frequencies were to be experimentally realized up
to 2 x 10^12 Hz, then, if the photon vacuum fluctuation energy density
formula were to continue to hold, the vacuum energy density would be seen
to be 0.062 x (20/6)^4 = about 7 GeV/m^3 which exceeds the total critical
density of our universe now. 
To avoid such a divergence being physically realized, neutrinos should appear in the 
vacuum at frequencies high enough that E = h nu exceeds their mass of about 8 x 
10^(-3) eV, or at frequencies over about 1.7 x 10^12 Hz



Dark Energy Conformal Graviphotons and BSCCO JJ superconductors

BSCCO Josephson Junction Arrays act as controllable superconductors. 
As Beck and de Matos suggested in arXiv 0707.1797, superconductors are examples of 
Conformal Dark Energy Phases within the Gravitationally Bound Domain of our Inner 
Solar System. They said: “… this model can account simultaneously for the anomalous 
acceleration and anomalous gravitomagnetic fields around rotating superconductors 
measured by Tajmar et al. and for the anomalous Cooper pair mass in superconductive
Niobium, measured by Cabrera and Tate …[Effectively]… gravitationally active photons 
obtain mass in the superconductor …”.

On a large scale (billions of light years), Gravitationally Bound Domains are traced out 
by Galaxies and Clusters of Galaxies (similar images in Universe 4ed Kaufmann Freeman 
1994)

so the the white dots would be the Gravitationally Bound Domains 
like rigid pennies on an expanding balloon, or rigid raisins in an expanding cake. 
The black background would be the Universe’s Conformal Expanding Domain. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: 
"... A non-vanishing cosmological constant (CC) /\ 
can be interpreted in terms of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .

The binding energy is Ec = u c^2 : m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs, their zeropoint energies 
form a condensate capable of the gravitoelectrodynamic properties of superconductive 
cavities. ... Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
... in vacuum one may put rho* = rho_vac from which the cosmological cutoff frequency 
v_cc is estimated as v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor. ...".



Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors separated by a 
thin barrier, i.e. Josephson junction, associated with coherent quantum tunneling of 
Cooper pairs. ... The Josephson effect also provides a unique way to generate high-
frequency electromagnetic (EM) radiation by dc bias voltage ... The discovery of cuprate 
high-Tc superconductors accelerated the effort to develop novel source of EM waves 
based on a stack of atomically dense-packed intrinsic Josephson junctions (IJJs), since 
the large superconductivity gap covers the whole terahertz (THz) frequency band. Very 
recently, strong and coherent THz radiations have been successfully generated from a 
mesa structure of Bi2Sr2CaCu2O8+d single crystal which works both as the source of 
energy gain and as the cavity for resonance. 
This experimental breakthrough posed a challenge to theoretical study on the phase 
dynamics of stacked IJJs, since the phenomenon cannot be explained by the known 
solutions of the sine-Gordon equation so far. It is then found theoretically that, due to 
huge inductive coupling of IJJs produced by the nanometer junction separation and the 
large London penetration depth ... of the material, a novel dynamic state is stabilized 
in the coupled sine-Gordon system, in which +/- pi kinks in phase differences are 
developed responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively coupled sine-
Gordon equations captures the important features of experimental observations.
The theory predicts an optimal radiation power larger than the one observed in recent 
experiments by orders of magnitude ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic Josephson 
Junctions of Bi2Sr2CaCu2O8+d single crystal ... we focus on the case that the 
Josephson plasma is uniform along a long crystal as established by the cavity formed 
by the dielectric material. ... A ... pi kink state ... is characterized by static +/- pi phase 
kinks in the lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the uniform dc 
current and the cavity modes, which permits large supercurrent flow into the 
system at the cavity resonances, thus enhances the plasma oscillation and 
radiates strong EM wave ... The maximal radiation power ... is achieved when the 
length of BSCCO single crystal at c-axis equals the EM wave length. ...".

BSCCO superconducting crystals are natural Josephson Junctions. 
Josephson Junction control voltage acts as a valve for access to BSCCO Dark 

Energy. (an idea due to Jack Sarfatti)

Dark Energy accumulates in the superconducting layers of BSCCO. 
Dark Energy expands Spacetime of our Universe 

and also expands Spacetime of the BSCCO. 



BSCCO crystal Configurations in Josephson Junction Arrays

Each long BSCCO single crystal looks geometrically like a line

(BSCCO image from Wikipedia)
so configure JJ Arrays using BSCCO crystals as edges.

Dark Energy expansion of a 1-dim BSCCO edge or a 2-dim BSCCO triangle 

or a 3-dim BSCCO tetrahedron is a uniform expansion of the configuration. 
There is no distortion of Spacetime (only a scale dilation that is hard to measure ).

Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ... qubit design ... 
emulates a spin-1/2 system in a vanishing magnetic field, 
the ideal starting point for the construction of a qubit. 
Manipulation of the tetrahedral qubit through external bias signals translates into 
application of magnetic fields on the spin; 
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...



...”.

If you fit 5 tetrahedra with 4 each sharing one the 4 faces of the 5th, 

then you also have an exact fit and Dark Energy gives no distortion of Spacetime. 



If you fit 5 tetrahedra all sharing a central edge, you do not get an exact fit

(image from Conway and Torquato    PNAS 103 (2006) 10612-10617)
but there is a gap between 2 faces whose angle is 7.36 degrees. 
Using 16 identical BSCCO Josephson Junction segments as edges 
you can in flat 3-dim Space construct this configuration 

The gap can be eliminated by Dark Energy Spacetime curvature 
in which case the exact curved Spacetime configuration would have 
1 central edge, 5+5 = 10 edges from central edge to perimeter, and 5 perimeter edges. 
If the BSCCO Josephson Junctions collect enough Dark Energy to curve Spacetime 
they can close the configuration in curved Spacetime 

This 16-edge configuration is a simple example of constructing 
a configuration that is incomplete in 3-dim space 

but 
can be completed by Dark Energy to a closed configuration in curved Spacetime.

Dark Energy Graviphotons will have enough strength to do that 
because their strength will NOT be weakened by

the (1 / M_Planck)^2 factor that makes ordinary gravity so weak. 



E8 Root Vectors and Geometry of E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1602.0319

Abstract - Introduction

This paper describes a research program based on the 240 E8 Root Vectors encoding 
the basic structure of a Unified Theory of Fundamental Physics by forming 
a local classical Lagrangian for the Standard Model plus Gravity and Dark Energy. 

The Root Vectors know where they belong in the Lagrangian because of their place in 
the geometric structure of E8 and its related symmetric spaces such as: 
E8 / D8 = 128-dim (OxO)P2  
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 
D8 / D4 x D4 = 64-dim Gr(8,16)

Embedding E8 local classical Lagrangian into Cl(0,16) Clifford Algebra and taking the 
completion of the union of all tensor products of all the Cl(0,16)s produces a 
generalization of hyperfinite II1 von Neumann factor fermionic Fock space forming a 
global AQFT describing spacetime, the Standard Model, and Gravity with Dark Energy. 
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
Completion of Union of All Tensor Products of Cl(1,25) = 2x2 matrices of Cl(0,24) 
is the String Theory formulation of the hyperfinite AQFT.

The Physics model described herein may be called the Cl(1,25) E8 Physics Model, 
since the Cl(1,25) of 26D String Theory contains Cl(0,16) which contains E8 whose 
root vectors describe a Lagrangian for the Standard Model and Gravity + Dark Energy.

The main body of the paper describes physical interpretations of the 240 Root Vectors 
with a rough qualitative description of how they are used in setting up calculations 
of force strengths, particle masses, Dark Energy : Dark Matter : Ordinary Matter ratios, 
Kobayashi-Maskawa parameters, etc. 

The main body of the paper (46 pages) concludes with a summary of the results of 
those calculations. Details of the calculations, some related experimental results, etc,  
are given in a more lengthy set of appendices (340 pages) with CMS results of the 
35.9 /fb 2016 run, including Higgs -> ZZ -> 4l channel events relevant to the existence 
of two Higgs mass states predicted by E8 Physics beyond the conventional 125 GeV 
state and in this Version 7 (v7) ATLAS a 3.6 sigma Higgs-type 240 GeV excess 
described in ATLAS-CONF-2017-058 consistent with NJL Sector of E8 Physics. 
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E8 Root Vectors and Maximal SubGroups 

248-dim Lie Group E8 has 240 Root Vectors arranged on a 7-sphere S7 in 8-dim space. 

Since it is hard to visualize points on S7 in 8-dim space, 
I prefer to represent the 240 E8 Root Vectors in 2-dim / 3-dim space as 

To understand the Geometry related to the 240 E8 Root Vectors, consider that 

248-dim E8 = 120-dim Spin(16) D8 + 128-dim half-spinor of Spin(16) D8 
and 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 D8 half-spinors 
and 
there are two ways to see a maximal symmetric subspace of E8 and E8 Root Vectors:  

the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 
and 
the symmetric space corresponding to the 112 D8 Root Vectors 

E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in OxO)P2 
where (QxO)P2 = Quaternion-Octonion Projective Planes 

Geometric Structure leads to physical interpretation of the E8 Root Vectors as: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark 
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark 

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors 

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors 

24-12 = 12 yellow represent Standard Model Ghosts 
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum



Octonionic D8 and Spinor Fermions and Coleman-Mandula 

First consider the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 

These are the 128 (OxO)P2 half-spinor E8 Root Vectors on a S7 in 8-dim space: 

Since D8 Spin(16) is the local isotropy group of E8 / D8 = (OxO)P2 
the 128 = 64+64 = 8x8 + 8x8 half-spinor Root Vectors have Octonionic Symmetry 
and can represent 

8 components of 8 Generation-1 Fermion Particles (green/cyan dots)
plus 

8 components of 8 Generation-1 Fermion AntiParticles (red/magenta dots) 

Fermion Types are represented by Octonion Basis Elements: 

1   -   Neutrino 
i    -   Red Down Quark 
j    -   Green Down Quark 
k   -   Blue Down Quark 
E  -   Electron 
I   -   Red Up Quark 
J  -   Green Up Quark 
K  -   Blue Up Quark

In this view, the physical interpretation of the 128 Fermion Root Vectors is 



 

The Octonionic 8 Gen-1 Fermion Particles and 8 Gen-1 Fermion AntiParticles 
have Lorentz structure of spinor representations for 8-dim Spin(1,7) spacetime 
(since D8 = Cl(16) = Cl(8) x Cl(8) by 8-Periodicity and 
Cl(1,7) = Cl(0,8) = M(16,R) = 16x16 Real Matrix Algebra)
and therefore satisfy the Coleman-Mandula Theorem 

(see Appendix - Details of Coleman-Mandula)

Creation-Annihilation Operators for the 8 components of the 8+8 Fermions are 
the odd-grade-+/-1 part of the E8 Maximal Contraction generalized Heisenberg Algebra 
h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

(see Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77)



Quaternionic E7 and SU(2)

E8 Root Vectors for Timelike Neutrino (the cyan dot at 1) and 
Timelike AntiNeutrino (the magenta dot at another 1) are an antipodal pair 

so that the other 128 - 1 - 1 = 126 Root Vectors project non-trivially (i.e., off-origin) 
to the 7-dim Coxeter Reflection hyperplane that is perpendicular to that antipodal axis.
The cyan 1 Neutrino T-component and the magenta 1 AntiNeutrino T-component  

are Root Vectors of 3-dim SU(2) 
and 

126 Root Vectors reflected in 7-dim hyperplane are Root Vectors of 133-dim E7

Since Neutrinos and AntiNeutrinos are fundamentally tree-level massless 
and therefore Left-Handed and Right-Handed respectively 
and 
since the SU(2) of the fermionic E7 x SU(2) maximal compact subgroup of E8 
corresponds to the Timelike Neutrino and the Timelike AntiNeutrino 
and 
since the SU(2) of E7 x SU(2) connects fermions to the ElectroWeak SU(2) 
that lives in the Standard Model Gauge Group D4 and in CP2 = SU(3) / SU(2)xU(1) 

the ElectroWeak SU(2) violates Parity, 
coupling to Left-Handed Fermion Particles

therefore



it is natural to consider the symmetric space corresponding to the 112 D8 Root Vectors 
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 

Since E7 x SU(2) is its local isotropy group 
E8 Physics Structures of the 112 D8 Root Vectors have Quaternionic Symmetry

These are the 112 (QxO)P2 half-spinor E8 Root Vectors on a S7 in 8-dim space: 

The 112 fall naturally into two sets of 56: 

24 yellow / 32 blue horizontal 56 give D4 of Conformal Gravity / M4 of 4+4 Kaluza-Klein 
and 

24 orange / 32 blue vertical 56 give D4 of Standard Model / CP2 of 4+4 Kaluza-Klein



Spacetime, Unimodular Gravity, and Strong CP

The 32+32 = 64 blue  correspond to the 
64-dim symmetric space D8 / D4 x D4 = Gr(8,16) Grassmannian = set of RP7 in RP15

Creation-Annihilation Operators for 8-dim spacetime x 8-dim momentum space are the 
64-dim grade-0 part of the E8 Maximal Contraction generalized Heisenberg Algebra 

h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

Unimodular SL(8,R) Gravity effectively describes a generalized checkerboard 
of 8-dim SpaceTime HyperVolume Elements and, with respect to Cl(16) = Cl(8)xCl(8), 
is the tensor product of the two 8v vector spaces of the two Cl(8) factors of Cl(16). 
If those two Cl(8) factors are regarded as Fourier Duals, 
then 8v x 8v describes Position x Momentum in 8-dim SpaceTime.

Bradonjic and Stachel in arXiv 1110.2159 said: "... in ... Unimodular relativity ... the 
metric tensor ... break[s up] ... into the conformal structure represented by a conformal 
metric ... with det = -1 and a four-volume element ... at each point of space-time ...
[that]... may be the remnant, in the ... continuum limit, of a more fundamental discrete 
quantum structure of space-time itself ...".

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity
seem to be effectively equivalent. Padilla and Saltas in arXiv 1409.3573 said: 
 “... classical unimodular gravity and classical GR are the same thing, and they can be 
extended into the UV such that the equivalence is maintained. ... 
Classical unimodular gravity = classical GR. ... 
Quantum unimodular gravity = quantum GR provided we make certain assumptions 
about how we extend into the UV. ...”. 

Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the
classical field equations associated with quantum chromodynamics (QCD), the
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts 
violation of ... CP ... symmetry unless the phase ø takes one of the special 
values ... 0 ( mod π ) ... this fine tuning is the strong CP problem ... the quantum 
dynamics of ... unimodular gravity ... may lead to the relaxation of ø 
to ø = 0 ( mod π ) without the need ... for a new particle ... such as the axion ...".



Higgs and 3-state Higgs-Tquark Sysytem

Quaternionic E7xSU(2) structure breaks 8-dim Spacetime Octonionic Symmetry 
to Quaternionic (4+4)-dim Associative x CoAssociative Kaluza-Klein Spacetime 

(see Reese Harvey “Spinors and Calibrations” (Academic 1990))
where M4 = 4-dim Minkowski Physical Spacetime is Associative 
and CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space is CoAssociative

Meinhard Mayer said (Hadronic Journal 4 (1981) 108-152): “... each point of ... 
the ... fibre bundle ... E ...

... consists of 
a four- dimensional spacetime point x [ in M4 ] 
to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 ] 
... 
the components of the curvature lying in the homogeneous space G / H could be 
reinterpreted as Higgs scalars (with respect to spacetime [ M4 ]) 
...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, 
but also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.

(see Appendix - Details of Mayer - Higgs)



The Cl(1,25) E8 model identifies the Higgs with Primitive Idempotents
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded
single fundamental scalar particle, but rather the Higgs is seen as a quantum process
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.

The Green Dot  where the White Line originates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.

The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...



m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass, we expect the standard model to enter
a strong coupling regime at relatively low energies, losing in the process our ability to
calculate. This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ... it is natural to think that this effect is caused by
new strong interactions, and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.



The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 

The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. It is at the critical point of the Higgs-
Tquark System with respect to Vacuum Instability and Triviality. It corresponds to the
description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model:
"... the BHL formulation of the top quark condensate ... is based on the RG equation
combined with the compositeness condition ... start[s] with the SM Lagrangian which
includes explicit Higgs field at the Lagrangian level ...
BHL is crucially based on the perturbative picture ...[which]... breaks down at high
energy near the compositeness scale /\ ...[ 10^19 GeV ]...
there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point,
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ...
the one-loop RG equation ...
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state
with a mass MH = 2mt based on the pure NJL model calculation.



Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
so 
its cross-section is also about 25% of the Higgs Ground State cross-section.



3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



D4 of Standard Model Gauge Bosons and Gravity Ghosts

The 24 orange  are Root Vectors of 
the CP2-related D4 local isotropy group in the symmetric space D8 / D4 x D4 
that acts on the CP2 Internal Symmetry Space of Kaluza-Klein M4 x CP2 

8 orange are Root Vectors for Standard Model SU(3) x SU(2) x U(1) 
which have 2+1+1 = 4 Cartan SubAlgebra dimensions. 

Standard Model Gauge groups come from CP2 = SU(3) / SU(2) x U(1) 
(as described by Batakis in Class. Quantum Grav. 3 (1986) L99-L105)

Electroweak SU(2) x U(1) is gauge group as isotropy group of CP2. 

SU(3) is global symmetry group of CP2 but due to Kaluza-Klein structure of compact 
CP2 at every M4 spacetime point, it acts as Color gauge group with respect to M4. 



The 24-8 = 16 D4 of CP2 Root Vectors represent Ghosts of U(2,2) Conformal Gravity.

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



D4 of Conformal Gravity and Standard Model Ghosts

The 24 yellow  are Root Vectors of 
the M4-related D4 local isotropy group in the symmetric space D8 / D4 x D4 
that acts on the M4 Internal Symmetry Space of Kaluza-Klein M4 x CP2 

12 yellow are Root Vectors for Conformal Gravity U(2,2) 
which has 4 Cartan SubAlgebra dimensions. 

Gravity and Dark Energy come from its Conformal Subgroup SU(2,2) = Spin(2,4) 
(see Appendix - Details of Conformal Gravity and ratio DE : DM :OM)

SU(2,2) = Spin(2,4) has 15 generators: 

1 Dilation representing Higgs Ordinary Matter

4 Translations representing Primordial Black Hole Dark Matter

10 = 4 Special Conformal + 6 Lorentz representing Dark Energy 
(see Irving Ezra Segal, “Mathematical Cosmology and Extragalactic Astronomy” (Academic 1976))

The basic ratio Dark Energy : Dark Matter : Ordinary Matter = 10:4:1 = 0.67 : 0.27 : 0.06 
When the dynamics of our expanding universe are taken into account, the ratio is 
calculated to be  0.75 : 0.21 : 0.04 



The 24-12 = 12 D4 of M4 Root Vectors represent Standard Model Ghosts

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



E8 Physics Lagrangian

Using the E8 Root Vector structure as described above, 
it is natural to construct a Lagrangian density 

having terms for 
E8 / D8 Fermions (with Fermion Generations 2 and 3 from Quaternionic structure) 
and 
D4 Standard Model Gauge Bosons and Gravity Ghosts 

(see Appendix - Lagrangian Terms)

and 
D4 Conformal Gravity Gauge Bosons and Standard Model Ghosts 

(see Appendix - Details of Conformal Gravity and ratio DE : DM : OM)

that is integrated over 
D8 / D4xD4  (4+4)-dim M4 x CP2 Kaluza-Klein base manifold 
with Higgs from the Mayer mechanism (see Appendix - Details of Mayer - Higgs)



The E8 Lagrangian is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The E8 Lagrangian obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 

(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation

After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(see chapter “3 Generations of Fermions”)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...what 
happens in CP2 … is a two-surface K which cannot be shrunk to zero. ... However, one 
could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~. 
The fermion field would have to occur in representations which changed sign under the 
non-trivial element of the kernel of the projection … G~ -> G while the bosons would 
have to occur in representations which did not change sign …".

For the E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).

The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign 
while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. 

E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 

but can also be written in terms of Fermionic AntiCommutators. 
(see Appendix - E8 Fermionic AntiCommutators )

However, something fundamental remains missing at this stage: 

The above Lagrangian is mostly Classical. 



E8 Quantum Theory

A natural way to make a Quantum Theory is to consider E8 to be Local Classical 
and 
to embed E8 into the real Clifford Algebra Cl(0,16) 
and 
use 8-Periodicity to form the Completion of the Union of all Tensor Products of Cl(0,16) 
which produces a natural realistic Algebraic Quantum Field Theory (AQFT). 

(see Appendix - Spinor Growth, Octonion Inflation ended by Quaternions)
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
where M(2,Cl(0,24)) = 2x2 matrices with entries in Cl(0,24) and x = tensor product. 

Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25) and therefore 
the Completion of Union of All Tensor Products of Cl(1,25) 
which is the String Theory formulation of the hyperfinite AQFT  

(see Appendix - Grothendieck Universe Quantum Theory and Code
and Appendix - Details of World-Line String Bohm Quantum Theory) 

with Real / Octonionic structure inherited from Cl(0,8) and also Quaternionic structure 
due to Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = 
= Cl(2,4) x Cl(0,4) where the vector space of Cl(2,4) is 6-dim Conformal Spacetime 

(see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications”)

The String Theory structure can also be formulated directly in the Root Vector picture 
using redundancy in the E8 description of Quantum States:

Fermion components carry 8-dim Spacetime information
so E8 / D8 = 8x8 + 8x8 can be reduced to 8+8

Spacetime position and momentum are redundant
so D8 / D4 x D4 = 8x8 can be reduced to 8
Gauge Bosons and Ghosts are redundant 

so D4 x D4 = 28+28 can be reduced to 28 = 16 for Gravity + 12 for Standard Model 

Elimination of Redundancy gives 8+8 + 8 + 28 = 52-dim F4 with 48 Root Vectors 
forming a 24-cell plus its dual 

52-dim F4 has 26-dim smallest non-trivial representation 
which has structure of 

J(3,O)o = traceless part of 27-dim exceptional Jordan Algebra J(3,O)
and is 

the minimal structure containing the basic information of E8 Physics.
so 

E8 Physics Quantum Theory can be formulated in terms of 26-dim J(3,O)o. 



The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond 
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as 
superpositions of their respective 8 components



8v SpaceTime is represented by D8 branes. A D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice 
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

A single Snapshot of SpaceTime is represented by a D8 brane at each point of which 
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded 
dimensions of the 26 dimensions of 26D String Theory. 

It is necessary to patch together SpaceTime Snapshots to form a Global Structure 
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT) 
whose structure is described by Deutsch in "The Fabric of Reality" (Penguin 1997 pp. 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 
The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice 



of 26D String Theory parameterized by the a and b of J(3,O)o 
as indicated in this 64-element subset of Snapshots

The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent 
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions 
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:  

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity 
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force



Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles 
corresponding to a String of 26D String Theory 
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines. 

Interactions of World-Lines can describe Quantum Theory 
according to Andrew Gray ( arXiv quant-ph/9712037 ): 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ... 
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin 2 state = Bohmion = Carrier of the Bohm Force 
of the Bohm Quantum Potential.



Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is
taken to consist of particles have definite trajectories at all times ... An example ... is the
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ...
... describing more than one particle while maintaining a relativistic description
requires the introduction of final boundary conditions as well as initial,
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here to describe particle trajectories
also entails the natural inclusion of an accompanying field to influence the particle’s
motion away from classical mechanics and reproduce the correct quantum predictions.
In so doing, it is ... providing a physical explanation for why quantum phenomena exist
at all ... the particle is seen to be
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ...

... sigma_o is the rest density distribution of the particle through space ... j is the current density ...

... rho_o and u are the rest density and 4-velocity of the probability flow ...”.

Jack Sarfatti extended the Sutherland Lagrangian to include Back-Reaction
entanglement.

where a, b and VM4 form Cl(2,4) vectors and VCP2 forms CP2
and S+ and S- form OP2 so that
26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of Kaluza-Klein 
M4xCP2)
saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be
used as a direct messaging channel between subsystems of an entangled complex
quantum system, is the lack of direct back-reaction of the classical particles and
classical local gauge fields on their shared entangled Bohmian quantum information
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, shows how to 
make the original 1952 Bohm pilot-wave theory completely relativistic, 



and how to avoid the need for configuration space for many-particle entanglement.
The trick is that final boundary conditions on the action
as well as initial boundary conditions influence what happens in the present.
The general theory is "post-quantum" ... and it is non-statistical ...
There is complete two-way action-reaction between quantum pilot waves
and the classical particles and classical local gauge fields ...
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps,
first arbitrarily set the back-reaction (of particles and classical gauge field on their pilot
waves) to zero. This is analogous to setting the curvature equal to zero in general
relativity, or more precisely in setting G to zero.
Second, integrate out the final boundary information, thereby adding the statistical Born
rule to the mix. ...
the mathematical condition for zero post-quantum back-reaction of particles and
classical fields (aka "beables" J.S. Bell's term) is exactly de Broglie's guidance
constraint. That is, in the simplest case, the classical particle velocity is proportional to
the gradient of the phase of the quantum pilot wave. It is for this reason, that the
independent existence of the classical beables can be ignored in most quantum
calculations.
However, orthodox quantum theory assumes that the quantum system is
thermodynamically closed between strong von Neumann projection measurements that
obey the Born probability rule.
The new post-quantum theory in the equations of Sutherland, prior to taking the limit of
orthodox quantum theory, should apply to pumped open dissipative structures. Living
matter is the prime example. This is a clue that should not be ignored. ...”.

Jack Sarfatti (email 31 January 2016) said: “... Sabine [Hossenfelder]’s argument ...
"... two types of fundamental laws ... appear in contemporary theories.
One type is deterministic, which means that the past entirely predicts the future.
There is no free will in such a fundamental law because there is no freedom.
The other type of law we know appears in quantum mechanics and has an
indeterministic component which is random. This randomness cannot be influenced by
anything, and in particular it cannot be influenced by you, whatever you think “you” are.
There is no free will in such a fundamental law because there is no “will” - there is just
some randomness sprinkled over the determinism.
In neither case do you have free will in any meaningful way.”
... However ...[ There is a Third Way ]...
post-quantum theory with action-reaction between
quantum information pilot wave and its be-able is compatible with free will. ...”.



The Creation-Annihilation Operator structure of the Bohm Quantum Potential of 
26D String Theory  is given by the 

Maximal Contraction of E8 = semidirect product A7 x h92 
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1 
The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum



The Algebraic Quantum Field Theory ( AQFT ) structure of the Bohm Quantum 
Potential of 26D String Theory is given by the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

and by 8-Periodicity of Real Clifford Algebras, 
as the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25)

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:



The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.

AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)



Schwinger Sources, Hua Geometry, and Wyler Calculations 

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires  
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the 
source acting negatively, as a sink ... The basic things are ... the source functions ... 
describing the intermediate propagation of the particle ...”.

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity 
shows that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such 
as Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra 

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 



The Cl(1,25) E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .

Consider the Fermion Term.
In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so
that effectively the mass term is, in the conventional picture, an ad hoc inclusion.

The Cl(1,25) E8 model constructs the Lagrangian integral such that the mass m 
emerges as the integral over the Schwinger Source spacetime region of its Kerr-
Newman cloud of virtual particle/antiparticle pairs plus the valence fermion so that the 
volume of the Schwinger Source fermion defines its mass, which, being dressed with 
the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has 
local symmetry of the Spin(8) gauge group from which the first generation spinor 
fermions are formed as +half-spinor  and -half-spinor  spaces
and
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7

Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons.
The process of breaking Octonionic 8-dim SpaceTime down to Quaternionic (4+4)-dim 
M4 x CP2 Kaluza-Klein creates differences in the way gauge bosons "see" 4-dim 
Physical SpaceTime. There 4 equivalence classes of 4-dimensional Riemannian 
Symmetric Spaces with Quaternionic structure consistent with 4-dim Physical 
SpaceTime:

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )



The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4 .
an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.

The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2 .
an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2 .
an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4 .
an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

(see Appendix - Details of World-Line String Bohm Quantum Theory

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

 (Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral 
domain lattices there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.

The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.



Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(1,25) E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8)

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .
with the Higgs term coming from integrating over the CP2 Internal Symmetry Space
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism

This shows that the Force Strength is made up of two parts:
the relevant spacetime manifold of gauge group global action

and
the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally
of the gauge force term of the gauge boson acting locally
for the gauge bosons of each of the four forces:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength,
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(1,25) E8 model does not put in force strength g ad hoc,
but constructs the integral such that
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by
that gauge boson, that is, in terms of the symmetric space with global symmetry of the
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary
corresponding to the symmetric space with local symmetry of the gauge boson.
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is  (ignoring technicalities for exposition) the geometric factor for force strengths.

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4

Very roughly, think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.



That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff),
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:
1 - for massive gauge bosons, a suppression by a factor of 1 / M^2

2 - renormalization running (important for color force)

Consider Massive Gauge Bosons:
Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes,
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons,
so that the geometric strength of the weak force should be reduced by 1/MW^2
That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

Consider Renormalization Running for the Color Force:: That gives the result:
gravity strength = G (Newton's G)

color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)

electromagnetism = 1/137



The use of compact volumes is itself a calculational device,
because it would be more nearly correct,
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric
objects are themselves also calculational devices,
and
that it would be even more nearly correct to do the calculations with respect to a
discrete generalized hyperdiamond Feynman checkerboard.



Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality, Spin(8) can act on those 8-dimensional half-spinor spaces
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group
that is used to construct 8-dimensional vector spacetime:

the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8

whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.

Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes,
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion.
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2).
2 of them are in the Cartan subalgebra.
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. One graviton takes the electron into 
itself, and the other can only take the first generation electron into the massless electron 
neutrino. Therefore only one graviton should correspond to the mass of the first-
generation electron. 
The graviton number ratio of the down quark to the first-generation electron is therefore 
6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive



leptons to first generation fermions. It is not used in first-generation calculations.

The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions.

The electron and neutrino, or their antiparticles, cannot be combined to produce any of
the massive up or down quarks.

The neutrino, being massless at tree level, does not add anything to the mass formula
for the electron.

Since the electron cannot be related to any other massive Dirac fermion,
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i.
By gluon interactions, i can be taken into j and k, the blue and green down quarks.
By also using weak boson interactions,
it can also be taken into I, J, and K, the red, blue, and green up quarks.
Given the up and down quarks, pions can be formed from quark-antiquark pairs,
and the pions can decay to produce electrons and neutrinos.
Therefore the red down quark (similarly, any down quark)
is related to all parts of S^7 x RP^1,
the compact manifold corresponding to { 1, i, j, k, E, I, J, K }
and therefore a down quark should have
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor
to the electron spinor manifold volume factor is
V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses,
the mass scale is fixed so that the electron mass me = 0.5110 MeV.
Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.
These results when added up give a total mass of first generation fermion particles:

Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.
The other 7 triples involving only 1 and E correspond to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
The symmetry of the 7 tauon triples is the same
as the symmetry of the first generation tree-level-massive fermions,
3 down, quarks, the 3 up quarks, and the electron,
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles.
Therefore the tauon mass is calculated at tree level as 1.877 GeV.
The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.
However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized
from the energy level of 1 GeV at which the mass is 1.88 GeV
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.
If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.
All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
The seven red beauty quark triples correspond to the seven tauon triples,
except that
the beauty quark interacts with 6 Spin(0,5) gravitons
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times
the third generation graviton factor 6/2 = 3,
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV,
which is somewhat higher than the conventional value of 5.0 GeV.
However, the theoretical model calculated value
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and
the theoretical model calculated value
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are similarly determined to also be 129.5155 GeV.
This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model.
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994.
The Low and High Mass States of the Truth Quark have, in my opinion, also been
observed by Fermilab but the Fermilab and CERN establishments disagree.

These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



E8 Physics Calculation Results

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.



Appendix - 
Schwinger Source: Monster Size and Mandelbrot Julia Structure 

This Appendix is motivated by discussion with Jonathan Dickau.

Abstract 

Planck Scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm, 
a scale about 10^9 larger thant the Planck Scale. The number of particles in the 
Schwinger Source cloud is determined by the Monster Group Symmetry of 
the Planck Scale Unit Cells of E8 Physics (viXra 1602.0319). Schwinger Sources 
have external structure related to Kerr-Newman Black Holes and Bounded Complex 
Domains whose Bergman Kernels correspond to the Green’s Functions of the 
Schwinger Source. Schwinger Source internal structure is determined by the 
Octonionic Mandelbrot Set corresponding to each Unit Cell and their Julia Sets. 
Julia Sets give the Green’s Function Potential and Field Lines of the Schwinger Source. 
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Schwinger Source Size and the Monster Group

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with... properties ... distributed throughout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order, 
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale 
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Monster Group is of order 
8080 , 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=
2^46 . 3^20 . 5^9 . 7^6 . 11^2 . 13^3 . 17. 19. 23. 29. 31. 41. 47. 59 . 71
or about 8 x 10^53

This chart (from Wikipedia) shows the Monster M and other Sporadic Finite Groups 



The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the Schwinger Source Kerr-Newman Cloud Symmetry s 2^(1+24).Co1 
of order 139511839126336328171520000 = 1.4 x 10^26

Co1 and its subgroups account for 12 of the 19 subgroups of the Monster M. 
Of the remaining 7 subgroups, Th and He are independent of the Co1 related 
subgroups and HN has substantial independent structure. 

Th = Thompson Group. Wikipedia says “... Th ... was ... constructed ... as the 
automorphism group of a certain lattice in the 248-dimensional Lie algebra of E8. 
It does not preserve the Lie bracket of this lattice, but 
does preserve the Lie bracket mod 3, so is a subgroup of the Chevalley group E8(3). 
The subgroup preserving the Lie bracket (over the integers) is a maximal
subgroup of the Thompson group called the Dempwolff group (which unlike the 
Thompson group is a subgroup of the compact Lie group E8) ... 
the Thompson group acts on a vertex operator algebra over the field with 3 elements. 
This vertex operator algebra contains the E8 Lie algebra over F3, 
giving the embedding of Th into E8(3) ...
The Schur multiplier and the outer automorphism group of ... Th ... are both trivial.
Th is a sporadic simple group of order 215 · 310 · 53 · 72 · 13 · 19 · 31
= 90745943887872000 ≈ 9 x 10^16 ...”.

He = Held Group. Wikipedia says “...  The smallest faithful complex representation has 
dimension 51; there are two such representations that are duals of each other.
It centralizes an element of order 7 in the Monster group. ...
the prime 7 plays a special role in the theory of the group ... 
the smallest representation of the Held group over any field is 
the 50 dimensional representation over the field with 7 elements ... 
He ... acts naturally on a vertex operator algebra over the field with 7 elements ...
The outer automorphism group has order 2 and the Schur multiplier is trivial. ...
He is a sporadic simple group of order 210 · 33 · 52 · 73 · 17 
= 4030387200 ≈ 4 x 10^9 ...”.

HN = Harada-Norton Group. Wikipedia says “... The prime 5 plays a special role ... 
it centralizes an element of order 5 in ... the Monster group ...and as a result acts 
naturally on a vertex operator algebra over the field with 5 elements ... it acts on 
a 133 dimensional algebra over F5 with a commutative but nonassociative product ...
Its Schur multiplier is trivial and its outer automorphism group has order 2 ...
HN is a sporadic simple group of order   214 · 36 · 56 · 7 · 11 · 19
= 273030912000000 ≈ 3 × 10^14 ...



HN has an involution whose cenrtralizer is of the form 2.HS.2, where HS is the Higman-
Sims group ... of order   29 · 32 · 53 · 7 · 11 = 44352000 ≈ 4 × 10^7 ...[whose] Schur 
multiplier has order 2 ...[and whose] outer automorphism group has order 2 ...
HS is ... a subgroup of ... the Conway groups Co0, Co2 and Co3 ...”. 

Co1 x Th x He x HN / HS together have order about 4 x 9 x 4 x 10^(18+16+9+7) 
= about 10^52 which is close to the order of M = about 10^54. 

The components of the Monster Group describe the composition of Schwinger Sources: 

Co1 gives the number of particles in the Schwinger Source Kerr-Newman Cloud 
emanating from a Valence particle in a Planck-scale cell of E8 Physics SpaceTime. 

Th gives the 3-fold E8 Triality structure relating 8-dim SpaceTime to 
First-Generation Fermion Particles and AntiParticles.  

He gives the 7-fold algebraically independent Octonion Imaginary E8 Integral Domains 
that make up 7 of the 8 components of Octonion Superposition E8 SpaceTime. 

HN / HS gives the 5-fold symmetry of 120-element Binary Icosahedral E8 McKay Group 
beyond the 24-element Binary Tetrahedral E6 McKay Group at which level 
the Shilov Boundaries of Bounded Complex Domains emerge to describe SpaceTime 
and Force Strengths and Particle Masses.



Mandelbrot Sets 

Peitgen, and Richter in The Beauty of Fractals (1986) say 
“... the Mandelbrot set embodies a principle of the transition from order to chaos more 
general than the Feigenbaum universality. ... Mandelbrot's ingenuity was to look at 
complex numbers ... to follow the process ... on a plane ... The focus has shifted
to the nature of boundaries between different regions. We can think of centers - attractors - 
which compete for influence on the plane: an initial point ... is driven by the process to one 
center or another, or it is on the boundary and cannot decide. 
If the parameter is changed, the regions belonging to the attractors change, and with them 
the boundaries. It can happen that the boundary falls to dust, and this decay is one of the 
most important scenarios. ... Mandelbrot's process is ... x -> x^2 + c ... 

... Charged Mandelbrot set with equipotential and field lines ... 



... Level sets ... in altemating colors for c in M ... Outside of M: equipotential lines ...

... Domains of index (c) = constant ... Indices organize according to Fibonacci sequences. 
Outside of M: equipotential lines ...”. 

The Complex Mandelbrot set is symmetric about the real axis, 
so it has symmetry of the dihedral group of order 2. For details see  
 https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html 
The symmetry group dihedral(2) tor the Mandelbrot set of  f(z) = z2 + c
can be expanded to the Binary Dihedral Group {2,2,2} 
by going from 2-dim Complex Numbers to Quaternions of 4-dim M4 SpaceTime. 
McKay says: “...  D[4] {2,2,4-2}  Generalized quaternion [4-2] ...”. 
D[4] is the D4 Lie algebra Spin(8), the bivector Lie Algebra of the Cl(8) Clifford Algebra 
that by Real Clifford Algebra 8-Periodicity tensor product produces Cl(8)xCl(8) = Cl(16) 
which contains 248-dim E8 as 120-dim D8 + 128-dim half-spinor D8 
and by completing the union of all tensor products of Cl(16) produces an AQFT. 
The corresponding String Theory, with Strings seen as World-Lines of Particles, 
has Planck-scale local lattice structure each cell of which has Monster Group symmetry. 

Here is a Quaternionic Mandelbrot set image by Mikael Hvidtfeldt Christensen:

it is basically a 2-dim Mandelbrot set rotated about the real axis.  
An Octonionic Mandelbrot set would be similar, 
so the Complex Mandelbrot Set gives most of the useful structure.

https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html
https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html


Julia Sets

Points of the Mandelbrot Set represent Julia Sets. 

Characteristics of the Julia Sets and Bifurcations vary with their position on the 
Mandelbrot Set. First consider positions along the Real Axis from -L = -2 to -L = 0.25: 

(images above from Peitgen, Jurgens and Saupe, Chaos and Fractals) 

Lennart Carleson and Theodore W. Gamelin in their book Complex Dynamics say: 
“... Let us see how the Julia set changes shape as c moves along the real axis. 
If we move c to the right of 1/4, it leaves the Mandelbrot set and the Julia set becomes 
totally disconnected. ...the cauliflower set, corresponding to c = 1/4 ...  is a simple
closed Jordan curve ... though it cannot be a quasicircle due to the cusps.
... the Julia set for c = - 3/5 ... is a quasicircle, symmetric with respect to R. 
... at the left edge of the main cardioid we arrive at the point c = - 3/4 ... 
There are two petals at - 1/2, which cycle back and forth. ... 



When we continue to the left of - 3/4, the fixed point bifurcates to an attracting cycle of 
length two, corresponding to the two petals.

This process is called "budding," and the point - 3/4 is the "root" of the bud. ... 
For c = - 1, we have the superattracting cycle 0 -> - 1 -> 0
pictured in Figure 8. The basic shape of the Julia set is preserved as
we cross from c = - 3/5 over c = - 3/4 to c = - 1.
At c = - 5/4 we have a parabolic cycle of petals of order 4, and there is further budding. 
Continuing to decrease c gives a sequence
c0 > c1 > c2 > ... of parameter values corresponding to parabolic cycles of order In the 
complementary intervals, has attracting cycles of order This behavior is known as the 
period doubling of Feigenbaum, and c n -> c oo = - 1.401. 
In the interval [ - 2, c oo ] periods of many different orders occur ...”. 

Here, near their locations on the Mandlebrot Set, are some Julia Sets useful in 
describing Schwinger Source Geometry: c = -2 ,  c = -1,  c = i ,  c = 0 ,  c = -i : 

( image from Mandelbrot and Julia by Dany Shaanan and by Peitgen, Jurgens, and Saupe )



Schwinger Source Structure and Julia Sets

Planck scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm. 
What is the structure of the cloud in the 10^9 Planck units between those scales ? 

My conjecture is that it may be Fractal Julia Set structure. 

Mark McClure on the Math Stack Exchange 30 May 2013 said: 
“... Julia sets of rational functions can be computed using an inverse iteration technique 
that shows them to be something close to self-similar. This helps explain the extreme 
regularity displayed when zooming into most Julia sets. For example, here we zoom in 
to the Julia set for f(z) = z^2 - 1 increasing the magnification by a factor of the Golden 
ratio with each step. ... 

...”.
The first three images are at steps 0, 1, and 2. The fourth image is at step 41. 
Since 1.6^41 = 2.3 x 10^8, the same similarity exists all the way down 
from Schwinger Source scale 10^(-24) cm to the Planck scale 10^(-33) cm. 

How would such a Julia Set emerge from a single Fundamental Fermion Particle ? 

At the Planck-scale E8 Lattice level each Fundametal Fermion Particle 
is represented by an Octonion Basis Element 

1 - Neutrino
i - Red Down Quark

j - Green Down Quark
k - Blue Down Quark

E - Electron
I - Red Up Quark

J - Green Up Quark
K - Blue Up Quark



If the Red Down Quark represented by i is at the origin of Planck-scale E8 
SpaceTime then a Virtual Cloud of Particles will form around it. 
Let z be the Octonion representing the first Particle to appear in the Virtual Cloud. 
Then form the Octonion Product z^2 and add to it the Octonion i of the Red Down Quark 
and let that z^2 + i represent the second particle to appear in the Virtual Cloud. Then 
iterate the process many times. Peitgen and Richter in Beauty of Fractals say “... for the 
process x -> x^2 + c ... c = i ... Figure 12 shows the example c = i ... 

... Such dendrites have no interior, there is no attractor other than the one at infinity. 
The Julia set is now just the boundary of a single domain of attraction and contains 
those points that do not go to that attractor ...”. 

Note that the Beauty of Fractals material assumes 2-dim Complex Numbers  
whereas realistic physics requires 4-dim Quaternions for M4 Physical SpaceTime 
and 8-dim Octonions for Inflationary Era E8 Physics.



4-dim Quaternions are needed for j - Green Down Quark and k - Blue Down Quark
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Julia Set 
for Imaginary Quaternion basis elements { i , j , k } with a cross-section in the XY plane 
in which the "dendrite" Complex Julia Set is visible:

8-dim Octonions are needed for E - Electron and  
I - Red Up Quark and J - Green Up Quark and K - Blue Up Quark

Octonionic images would be similar to the Quaternionic with rotation about the real axis, 
so the Complex Julia Sets give most of the useful structure. 
In the Octonion Julia Set, the 7+7 imaginaries +/- i , +/- j , +/-k , +/-E , +/- I , +/- J , +/- K 
are all located on the unit 7-sphere S7 centered on the origin c = 0 . 
Julia Sets for all points on that S7 are of the same type - dendrite - as for i and -i. 

Geoffrey Dixon (see Division Algebras, Lattices, Physics, Windmill Tilting, section 4.1) 
has defined an X-Product for the unit Octonions on a 7-sphere S7 : 
“... Let A, B, X be Octonions, with X a unit Octonion ... 
Define  A ox B = (AX)(X*B) = (A(BX)X* = X((X*A)B) the X-product of A and B. 
Because of the nonassociativity of O, A ox B =/= AB in general. 
But remarkabley, for fixed X, the algebra Ox (O endowed with the X-product) is 
isomorphic to O itself. Modulo sign change each X gives rise to a distinct copy of O ...”. 
 

What about 1 - Neutrino and -1 Anti-Neutrino ? 

The 1 and -1 of the Neutrino and Anti-Neutrino do not represent the 1 and -1 on 
the real axis of the Mandelbrot Set. They represent the 1 and -1 on the Julia Set S7 
defined by the Dixon X-Products of the 7 imaginary basis elements {i,j,k,E,I,J,K}. 

What about Standard Model Spin 1 Gauge Bosons ? 

They can be represented as antisymmetric pairs of representative Fermions 
and therefore as points on the Julia Set S7 defined by the Dixon X-Products. 



 What about the Higgs Spin 0 Scalar ? 

Higgs can be represented by the Julia Set of the point c = 0 on the Mandelbrot real axis. 

What about the Conformal Spin(2,4) = SU(2,2) Graviphoton Spin 1 Bosons ? 

The Conformal Bosons of Gravity and Dark Energy can be represented by 
the Julia Set of the point c = -1 on the Mandelbrot real axis. 
Peitgen and Richter in Beauty of Fractals say
“... The Inverse Iteration Method (IIM) ... should give a good picture of [the Julia Set] ... 
if ... it is uniformly distributed over [the Julia Set] ... Figure 26 ... show[s] ...[a] Julia Set 
from the quadratic family ... x^2 + c ...[ and c = -1 ] ... 

... the tips of [the Julia Set] are visited most frequently, while the branch points seem to 
be avoided most often. Nevertheless ... the non uniformity has little effect on Fig.26 ...”. 
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Quaternion Julis Set 
for c = -1 with a cross-section in the XY plane. in which the corresponding Complex 
"San Marco fractal" is visible: 



What about the Bohm Quantum Potential Spin 2 Bosons ? 

The Bohm Quantum Potential Spin 2 Bosons can be repreented by 
the Julia Set of the point c = -2 on the Mandelbrot real axis.  

Peitgen and Richter in Beauty of Fractals say “... Equipotential and field lines for the 
Julia set of x -> x^2 + c , c = -2 ... 

... a binary decomposition ...

...”.  
Peitgen, Jurgens, and Saupe in Chaos and Fractals say 
“... Encirclements for ... c = -2 ...

... for c = -2 ... the Julia set is a single connected set ...”. 



According to usefuljs.net web page on Juia Sets and The Mandelbrot Set:
“... Why is ... J( z^2 - 2 ) a straight line? 
It's easier to understand if we imagine the inverse iteration: start with a circle of radius 2 
and then repeatedly apply the iteration function: z → √(z - c) ... c = -2 ...
Each iteration, we shift all points of the circle left by 2 (which discards half of the points). 
We then take the square root which has three effects: 
values whose magnitude is > 1 contract, 
values whose magnitude is < 1 expand 
and the square root creates a mirror image since each number has two square roots. 
The result is two teardrops that are pinched at the origin. 
Repeat and you double the pinched teardrops each iteration while making them smaller. 
At infinity, the repeated pinching has made the tear drops infinitesimally small, 
leaving a straight line segment. ...
The Julia set of z^2 - 2 after 1, 2, 3, 4, 20 and 10000 iterations ...

...”.



Julia Sets of Schwinger Sources and Green’s Functions

The Schwinger Source Particles that we deal with experimentally 
are Kerr-Newman Cloud Shilov Boundaries of Bounded Complex Domains 
that have symmetry from the 24-dim Leech lattice part of the Monster Group 
and have volume about 10^27 Planck Volumes and size about 10^(-24) cm. 

The Bounded Complex Domain structure of each Schwinger Source 
gives it (through Bergman Kernel) a Green’s Function for its force interactions. 
The Green’s Function is manifested in the interior of the Schwinger Source Cloud 
by Julia Set organization of the component small particles in the Cloud. 

Each cell of the Planck-scale local lattice has a Mandelbrot structure that contains 
potential Julia Sets. When a Valence Particle manifests itself at a cell of the Planck-
scale local lattice it uses a Julia set with matching Green’s Function.  

M. F. Barnsley, J. S. Geronimo, and A. N. Harrington say
in Geometrical and Electrical Properties of Some Julia Sets (Georgia Tech August 1982)
“... electrical properties of Julia sets of an arbitrary potential ... are developed 
with the aid of the Bottcher equation and Green’s star domains ... 
We use Julia sets for T(z) = ( z - L  )^2 as examples and relate the electrical properties 
to the geometry of the Julia set ...”.

Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say 
“... points for which the iteration escapes ... is called the escape set ... The iteration for 
all other initial values remains in a bounded region forever ... the .... prisoner set ... 
the boundary ... between the basins of attraction ... is ... the Julia set ... 
Encirclement of the Prisoner Set ...[ by ] iteration ...[ of ] approximation ... shad[ing] the 
encirclements ... using alternating black and white sets ... for c = -2 ... c = -1 ... c = i ... 



... Think of the prisoner set as a piece of metal charged with electrons ... produc[ing] 
an electrostatic field in the surrounding space ...[ which has ] field lines ... 
an electrostatic field ... is conservative ... there is ... a potential function ...  
equipotential surfaces ... on which the potential is constant ... are perpendicular 
everywhere to the direction of the electrostatic field ... the intensity of the field is 
inversely proportional to the distance between equipotential surfaces ... 
Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the 
potential of the unit disk and the potential of any connected prisoner set ... 

... Equipotential and field lines for c = -1 . 
The angles of the field lines are given in multiples of 2 pi ... 

Binary decomposition for c = -1 ...[ and ] c = i ...

... potential ... level sets capture ... the magnitude of the iterates ... 
Now ... turn to the binary decomposition of these level sets ... 
There are  2^n stage-n cells in a level set ... 
Binary decomposition allows us to approximate arbitrary field lines of the potential. 
the labelling of these cells converges to the binary expansion of the angles of the field 
lines passing through the cells ... Only in the limit ... do field lines become ... straight ... 
from the point of view of field line dynamics ... the dynamics of z -> z^2 + c , c =/= 0, 
acts like angle doubling, just as for c = 0 ...”. 



Tomoki Kawahira of the math department of Tokyo Institute of Technology says 
“...The black and white pictures below show ... Potential functions (Green functions) ... 
defined outside the (filled) Julia sets ... 

...”.
Here are the corresponding Field Lines from 2008 YouTube of ImpoliteFruit for 
Julia fractal, X axis (Distance and field lines) and 

Julia fractal, Y axis (Distance and field lines):



Appendix - E8 Physics and 256 Cellular Automata

 Raymond Aschheim (email May 2015) said:
“... An elementary CA is defined by the next value (either 0 or 1) for a cell,
depending on its ... value, and the ... value of it[s] left and of it[s] right neighbor cell
(it is one dimensional, and involve only the first neighbors, and the cell itself) ... So the
next value depends [on] 3 bits ... eight possible combination of three bits, and for
each ... combination... the next value is either zero or one. So the[re] are 256 ... CAs ...”.

Since due to Real Clifford 8-periodicity any Real Clifford Algebra Cl(8N)) can
be seen as tthe tensor product of N copies of Cl(8), any Real Clifford Algebra has
fundamental structure of Cl(8) = Cl(1,7) = 16x16 real matrix algebra
so Cellular Automata correspondence with Cl(8) means
that any Real Clifford Algebra can be described by Cellular Automata.
Therefore Clifford Algebra E8 physics can also be seen in terms of Cellular Automata.

Each initial state for a CA rule for 1-dim nearest neighbor automata is a triple
* * * in which each of the 3 * (left, middle, right) can be either 0 or 1.
Each CA rule gives one of 2 outcomes 0 or 1 for each of the 8 states

1 1 1    0 1 1    0 0 1    0 0 0
            1 0 1    0 1 0
            1 1 0    1 0 0

so there are 2^8 = 256 possible CA rules.
The 8 states correspond to the 8 vectors of the Clifford Algebra Cl(8)

The CA rule that gives 0 for all 8 states corresponds to the 1 scalar 0-vector of Cl(8)
There are 8 CA rules that give 1 for one of the 8 states and 0 for the other 7
and they correspond to the 8 vectors of Cl(8)
There are 28 CA rules that give 1 for 2 of the 8 states and 0 for the other 6
and they correspond to the 28 bivectors of Cl(8)
There are 56 CA rules that give 1 for 3 of the 8 states and 0 for the other 5
and they correspond to the 56 3-vectors of Cl(8)
There are 70 CA rules that give 1 for 4 of the 8 states and 0 for the other 4
and they correspond to the 70 4-vectors of Cl(8)
There are 56 CA rules that give 1 for 5 of the 8 states and 0 for the other 3
and they correspond to the 56 5-vectors of Cl(8)
There are 28 CA rules that give 1 for 6 of the 8 states and 0 for the other 2
and they correspond to the 28 6-vectors of Cl(8)
There are 8 CA rules that give 1 for 7 of the 8 states and 0 for the other 1
and they correspond to the 8 7-vectors of Cl(8)
There is 1 CA rule that gives 1 for all 8 states
and it corresponds to the 1 pseudo-scalar 8-vector of Cl(8)



256 Cellular Automata
1 8 28 56 70 56 28 8 1

( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )











the 16 terms in the Cl(8) primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - 
e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

correspond to 16 of the 256 Cellular Automata 











Appendix - Conformal Penrose Tiling, E6, and E8 Physics

Abstract

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 
E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling 
such as described by Maria Ramirez-Solano in arXiv 1303.2000. 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling
The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling and that the Conformal Group is the symmetry 
group of the Hydrogen Atom.
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O. P. Shcherbak in Uspekhi Mat. Nauk 43:3 (1988) 125-160 said: “... 

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 
the Ammann pattern is a quasicrystal tiling in its own right, since the Ammann lines/
planes/hyperplanes divide up space into a finite number of polytopes arranged 
quasiperiodically in a crystallographically forbidden pattern ...
While a Penrose-like tiling has the simplifying property that all the edge lengths of all the 
tiles are the same, an Ammann pattern (regarded as a tiling) has the simplifying 
property that ... all the codimension-one tile "faces" join up to form infinite unbroken 
codimension-one affine spaces ... the Ammann pattern with orientational symmetry G is 
in many ways the simplest type of quasicrystal with orientational symmetry G. In 
particular, as far as we are aware, the Ammann pattern is the only type of quasicrystal 
(with orientational order G) that can be explicitly described by a closed-form analytic 
expression. The same is true for its diffraction pattern ... 



quasicrystalline order with orientational symmetry G ... may be built up from (or 
decomposed into) 1D quasiperiodic constituents ... all of the different Ammann patterns 
(regardless of their symmetry or dimension) are described by essentially the same 
formula, so that the higher-dimension or higher-symmetry cases are no more 
complicated than the original one ... 

...
the original Penrose tiling [ Penrose STAR ] ... in 2D, with 10-fold symmetry ... 
[ corresponds to ] 
the non-crystallographic root system I^5_2 [ designated as H2 by Shcherbak ] which is 
paired with the crystallographic root system A4 ...[has ] field extension ... Q(sqrt(5)) 
...
a Penrose tiling [ can ] ... be obtained by dualizing an Ammann (penta-)grid ... 
Consider an Ammann pattern in which the Ammann planes are arrayed along the J 
different directions ... These planes slice up d-dimensional Euclidean space into open d-
dimensional regions (“cells"). To each cell, we assign a set of J integer coordinates ... 



the cell lies between the hyperplanes labelled nj and nj + 1 ... The dualization procedure 
maps each cell in the Ammann pattern to a vertex in the corresponding Penrose tiling ... 

...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08220 said “... 
The Penrose tiles also have [an]... important feature:
the two tiles can each be decorated with a certain pattern of line segments that join
together in a perfect Penrose tiling to form five infinite sets of parallel lines oriented 
along the five edges of a pentagon. The lines are spaced according to a 1D 
quasiperiodic sequence of long and short intervals called a "Fibonacci quasilattice" ... 
The five sets of 1D quasilattices collectively form an Ammann pattern 
...
a Penrose-like tiling should be regarded as the dual of a more fundamental object: 
an Ammann pattern; 
and this Ammann pattern, in turn, can be derived from the relationship between two 
naturally-paired irreducible reflection groups (which we call a "Coxeter pair") 
...
Our focus in this paper is the analysis of the 1D quasilattices that serve as the building
blocks for the Ammann patterns in higher dimensions ... 
Although our ultimate purpose is higher-dimensional quasicrystal tilings ... 
the 1D quasilattices studied here are important objects in their own right 
... 



"1D quasilattices of degree two" or "quadratic 1D quasilattices". These are 1D
quasiperiodic lattices constructed from just two intervals or “tiles” (call them L and S,
for "long" and "short"), with just two different separations between successive L’s, 
and just two different separations between successive S’s 
(the simplest possibility compatible with quasiperiodicity) ... 
... 
In a generic (non-singular) self-similar quasilattice, 
the line ... does not intersect any of the points in the lattice ...
...
we identify the subset of quadratic 1D quasilattices that are not only self-similar under 
some 2 x 2 transformation T , but are exactly s-fold self-same; 
that is, T^s maps the quasilattice xn to a new quasilattice x’n that is not merely locally-
isomorphic, but actually identical to the original quasilattice (up to an overall rescaling) 
... 
for ... the special quasi-lattice ... where the scaling factor is the “golden ratio” ... 

... which is the relevant case for ... systems with 5-fold or 10-fold [H2] order in 2D, 
some systems with icosahedral (H3) order in 3D, 
and systems with with “hyper-icosahedral” (H4) order in 4D ... 
we count the number of irreducible s-cycles ... 

... the sequences of numbers ... appear as entries in the Online Encyclopedia 



of Integer Sequences (OEIS) ... 
The first column is OEIS sequence A000045 ("Fibonacci numbers"); 
the second column is A006206 ("Number of aperiodic binary necklaces of length n 
with no subsequence 00, excluding the necklace "0") 
...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 

a Coxeter pair ... a non-crystallographic reflection group ( of lower rank ) 
has a natural crystallographic partner ( of higher rank ) ... 

The H4 ( 4D hyper-icosahedral ) tiling

Here the relevant Coxeter pair is ... { H4 , E8 }. The E8 root system has 240 roots:
all 128 vectors of the form (1=2)( +/-1 , +/-1 , +/-1 , +/-1 ,  +/-1 , +/-1 , +/-1 , +/-1 ) 
( with an even number of minus signs ),
along with all 112 vectors of the form ( +/-1 , +/-1 , 0 , 0 ,  0 , 0 , 0 , 0 ) 
( including all sign combinations and permutations of the coordinates ) ...
the 240 E8 roots project ...  to yield two copies of the 120 H4 roots 
( an inner copy and an outer copy that is longer by [ the Golden Ratio  ] ) ...
the minimal star ... is a 120-pointed star pointing towards the vertices of the 600-cell ...
the unique reflection quasilattice corresponding to H4 is the H4 root quasilattice 
(i.e. the set of all integer linear combinations of the H4 roots) ...
there is a unique 4D space group corresponding to (the unique irreducible non-
crystallographic roots system) H4  

[ The Coxeter group of H4 is of order 14,400 and contains 60 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups  ] 



...
The H3 ( 3D icosahedral ) tilings ... 

Here the relevant Coxeter pair is ... { H3 , D6 }. The D6 root system has 60 roots: 
all vectors obtained from ( +/-1 , +/-1 , 0 , 0 , 0 , 0 } by allowing all combinations of signs 
and all permutations of the coordinates ... the 60 D6 roots project to two copies of 
the 30 H3 roots ( an inner copy and an outer copy that is longer by [ the Golden Ratio ] 
... the 12 faces of the 6-cube in 6D ... are project[ed] ... to  ... the 12 vertices of 
the icosahedron in 3D 
...

[ The Coxeter group of H3 is of order 120 and contains 15 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups ]
...
the minimal star ... is a 12-pointed star pointing towards the vertices of the icosahedron 
...
[the] Ammann pattern and Penrose tiling with [ Golden Ratio (1/2)( 1 +/- sqrt(5)) ] 
scaling ... is precisely the icosahedral tiling found by Socolar and Steinhardt in [ 1986 ] 
...

The I_2^5 [ H2 ] ( 2D 10-fold ) tiling 

Here the relevant Coxeter pair is ... { I_2^5 [H2] , A4 }. The A4 root system has 20 roots: 
all vectors obtained from ( +1 , -1 , 0 , 0 } by allowing all permutations of the 
coordinates ... 

the underlying star ... points to the 5 vertices of a regular pentagon 
...
this case ... precisely recovers the original 10-fold Penrose tiling, 
with its standard Ammann decoration and inflation rule ...”.



E8 Root Vectors and E6 in Conformal Penrose Tiling 

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 

E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling. 
Mapping of the 240 E8 Root Vectors to the 72 E6 Root Vectors 

is 4 to 1 for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and 2 to 1 for 24 +  24 of E8 to 12 + 12 of E6



In arXiv 1303.2000 Maria Ramirez-Solano said: 
“...   The conformally regular pentagonal tiling of the plane ... The goal is to describe this 
tiling as a conformal substitution tiling, i.e. a tiling generated by a substitution rule with 
complex scaling factor  >  1 and a finite number of prototiles, where each prototile is 
substituted with ”extended-conformal” copies of the prototiles ... 

... We can construct a tiling ... where the tiles are ... conformally regular pentagons, and 
the tiling looks like ....

... The article ”A regular pentagonal tiling of the plane” by Philip L. Bowers and
Kenneth Stephenson in [22] gives a construction of this tiling using the theory of
circle packings on the above combinatorics. They use circle packings to impose a
natural geometry on the above combinatorics ...”.  



The central part of the tiling has 5 pentagonal sectors

Each of the 5 pentagonal sectors of the tiling contains a 2-dim projected version 
of the 8-dim E8 Root Vector structure of E8 Physics corresponding to the Complex E6 
subalgebra of Octonionic E8. The outer boundary of each sector is not a straight line but 
is curved with Conformal Symmetry and pentagonal sectors further out are conformally 
curved rather than straight-line pentagons. 

Each pentagonal sector represents the Complex part of Octonionic E8 Physics 
whose 240 E8 Root Vectors project to the 72 Root Vectors of E6 subalgebra of E8 
which 72 E6 Root Vectors have the following physical interpretation 

as shown in the following image of one of the pentagonal sectors: 



The 240 E8 Root Vectors correspond to the 72 E6 Root vectors 
by a 4 to 1 map for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and a 2 to 1 map for 24 +  24 of E8 to 12 + 12 of E6

Here are more details of the E8 Root Vector Physical interpretations: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb=blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark,
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum 



Connectors

In addition to the 72 E6 Root Vector tiles within a Pentagonal Sector 
there are 3 sets of 8 tiles (purple) that connect that Pentagonal Sector 
with an adjoining Pentagonal Sector. Those 3x8 = 24 tiles represent 
the Root Vectors of a D4 = Spin(8) Lie Group of rotations in the 8-dim space 
of the E8 Lattice that is projected into the plane of the Conformal Penrose Tiling, 
which give the directions of connections of the projected 240-vertex E8 Polytope 
with adjoining Polytopes of the E8 Lattice. 



Each of the 3 vertices of the Pentagonal Sector is associated with  
28 of the 72 E6 Root Vectors and 8 of the 24 Pentagonal Sector Connectors 

 in a Pentagonal Sector Vertex Configuration. 



Collared Tiles and Dynamical Systems

In arXiv 1303.2000 Maria Ramirez-Solano said:
“... A group action  is a triple (X,G, P ) composed of a topological space X , an Abelian
group G , and an action map  P : X Å~ G → X  defined by Pg  : X → X , 
which is a homeomorphism for every g ∈ G , 
and P0  = id  and Pg ◦ h  = g+h  for every g, h ∈ G .
A dynamical system  is a group action ((X, d ),G, P ), where (X, d ) is a compact
metric space called the phase space, and the group action P  is continuous. For short
we write (X,G ) instead of ((X, d ),G, P ). The study of the topological properties of
dynamical systems is called topological dynamics, and the study of the statistical
properties of dynamical systems is called ergodic theory. ...
The orbit set of a tiling T  is defined by

O (T  ) := {T  + x | x ∈ R2},
 where T  + x  := {t +x | t ∈ T } . The group R2  acts on the orbit set O (T  ) of a tiling T  by  
translation, for if T’  is in the orbit set, then so is T’  + x  for all x ∈ R2 .
The orbit set O (T  ) is equipped with a metric d  : O (T  ) x O (T  ) →  [0,∞ [ defined by
d (T, T ′ ) < 1/r  if there is x, x′ ∈ B1/r (0) such that (T − x )∩Br  (0) = (T’ − x’ )∩Br (0)
i.e. if they agree on a ball of radius r  centered at the origin up to a small wiggle ... 
The continuous hull WT  of a tiling T  is defined as 

the completion of the metric space (O (T  ), d ) 
...
The same definition of d  extends to WT  , and (WT , d ) is a metric space. The group
R2  acts also on the hull by translation, for if T’ is in WT  then so is T’ + x  for any
x ∈ R2 . ... A patch P  is a finite subset of a tiling T  . A tiling satisfies the
finite local complexity (FLC)  if for any r >  0 there are finitely many patches of
diameter less than r  up to a group of motion G , usually translation. The finite
local complexity (FLC) is also called finite pattern condition ... if a tiling T  satisfies the 
FLC condition then the metric space (WT , d ) is compact.
Hence, if a tiling T  satisfies the FLC condition, then (WT ,R2 ) is a topological
dynamical system. The action  P : WT  x R2 →  WT  given by Px (T’ ) := T’  + x  is
continuous by definition of the metric. ...”. 

In arXiv 1304.2652 Maria Ramirez-Solano said:
“...  For an aperiodic FLC Euclidean substitution tiling of the plane, there is a recipe for 
writing its continuous hull as an inverse limit ...
In [ arXiv 1303.5676 ] we constructed a compact topological space for the combinatorics 
of ”A regular pentagonal tiling of the plane”, which we call the continuous hull. 
We also constructed a substitution map on the space which turns out to be a 
homeomorphism, and so the pair given by the continuous hull and the substitution map 
yields a dynamical system. In this paper we show how we can write this dynamical 
system as another dynamical system given by an inverse limit and a right shift map ... 
If we can label the tiles of a tiling not only by their own type but by the pattern of their 
nearest neighbors, then we call such labels collared tiles ...



 ...”.

The Pentagonal Sector Vertex Configurations are Collared Tiles: 



Outer Automorphisms
Triality, Connectors, and Bohm Quantum Potential

Raymond Ascheim asked 
about physical interpretation of the remaining Tiles in a Pentagonal Sector

My view is that they are analogous to the Triality of D4 = Spin(8), 
that is, that they represent Outer Automorphisms of the E8 Physics Structure: 

The yellow Tiles are in 3-fold configurations and are directly related to Triality 
such as 
the central 3 Tiles representing Triality among the 3 Pentagonal Sector Configurations. 

The magenta Tiles represent 
isomorphisms of pairs of Pentagonal Sector Configurations 
and Connectors to pairs in adjoining Pentagonal Sectors. 

The 15+9 = 24 cyan Tiles represent the Bohm Quantum Potential in this way: 
Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.
In my view, the 24x24 states are represented by the 24 cyan tiles 
as an Outer Automorphism - type symmetry of an E8 Physics String Theory based on 
Strings being physically interpreted as World-Lines of Particles - 
see viXra 1602.0319 especially page 229 and following pages - 
and the 24x24 traceless symmetric spin-2 particle that Polchinski calls “graviton” 
is in reality the carrier of the Bohm Quantum Potential. 



Here are some more details of how the Bohm Quantum Potential works: 

In each Pentagonal Sector of the Conformal Penrose Tiling, 
the 72 dark gray E6 Root Vector tiles contain the projection of all 240 E8 Root Vectors 
(48 tiles get 4x48 = 192 E8 Root Vectors and 24 tiles get 2x24 = 48 E8 Root Vectors) 

and the 24 cyan tiles represent the 24 dimensions of the Little Group subgroup of the 
Lorentz group of 26-dim Bosonic String Theory with Strings interpreted as World-Lines 
of the Particles of E8 Physics. Joe Polchinski in “String Theory, Volume 1, An 
Introduction to the Bosonic String” said: “... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...” 
with dilaton being 24x24 trace and graviton being 24x24 traceless symmetric matrices. 
My physical interpretation differs from Polchinski’s, as I see 
the 24 x 24 traceless symmetric matrices as the carrier of Bohm Quantum Potential. 

“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

The Bohm Quantum Potential connects physical E8 Physics configurations 



with each other using Resonance. Resonance is discussed by Carver Mead in 
“Collective Electrodynamics“ ( MIT 2000 ):
"... we can build ... a resonator from ... electric dipole ... configuration[s] ...
[ such as Tubulin Dimers ] Any ... configuration ... couples to any other
on its light cone, whether past or future. ... The total phase accumulation in a ...
configuration ... is the sum of that due to its own current, and that due to currents in
other ... configurations ... far away ...
The energy in a single resonator alternates between the kinetic energy of the electrons
(inductance), and the potential energy of the electrons (capacitance). With the two
resonators coupled, the energy shifts back and forth between the two resonators in
such a way that the total energy is constant ... The conservation of energy holds despite
an arbitrary separation between the resonators ... Instead of scaling linearly with the
number of charges that take part in the motion, the momentum of a collective system
scales as the square of the number of charges! ... it is clear that collective quantum 
systems do not have a classical correspondence limit. ...”.

The Bohm Quantum Potential interacts between two Pentagonal Sectors by 
24 Bohm Carrier Tiles of one Pentagonal Sector carrying E8 Configuration Information 
and comparing it with 
24 Bohm Carrier Tiles of the Other Sector carrying E8 Configuration Information. 
If the resulting 24 x 24 Matrix shows that the two E8 Configurations are similar, 
then a Bohm Quantum Potential Resonant Connection is established. 

The Bohm Quantum Potential 24x24 Matrix is traceless because Configuration 
Resonance is sensitive to similarity rather than dilation scale 
and is symmetric because Configuration Resonance is symmetric between Sectors. 



Hydrogen Atom 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling  

The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling 

and that the Conformal Group is the symmetry group of the Hydrogen Atom.



Appendix - Tetrahedra and E8 Physics 

The simplest polyhedron in 3-dim Flat Space is the Tetrahedron.
You can combine Tetrahedra in 3-dim Flat Space but to avoid gaps in the combined 
structure you must curve 3-dim Space and effectively go to 4-dim Space 
to build 600-cell {3,3,5} polytopes two of which can be combined 
to produce the 240-polytope that leads to the 8-dim Gossett polytope of the E8 Lie 
Algebra of Cl(16)-E8 Physics whose AQFT therefore corresponds to a 4D Feynman 
Checkerboard Quantum Theory constructed with Tetrahedra-based structures.

If you do not curve the 3-dim space, there are two possibly useful structures:

Tetrahedral Clusters whose Periodicity corresponds to that of Real Clifford Algebras
giving a correspondence with the AQFT of Cl(16)-E8 Physics

QuasiCrystals and their Approximants whose phason disorder seems to be a measure
of an information deficit, and failure of equivalence, with respect to Cl(16)-E8 Physics.

The Wikipedia entry on the 600-cell says:
“... the 600-cell ... is the convex regular polytope ... ]{3,3,5}. Its boundary is composed
of 600 tetrahedral cells with 20 meeting at each vertex ... they form 1200 triangular
faces, 720 edges, and 120 vertices. The edges form 72 flat regular decagons. Each
vertex of the 600-cell is a vertex of six such decagons. ... Its vertex figure is an
icosahedron ... It has a dihedral angle of 164.48 degrees. ... 
Each cell touches, in some manner, 56 other cells.
[ 4+1 = 5 ] One cell contacts each of the four faces;

[
2x6 +5 = 17 ] two cells contact each of the six edges, but not a face;

[

10x4 +17 = 57 ] and ten cells contact each of the four vertices, but not a face or edge.

[ ] ...
This image shows the 600-cell in cell-first perspective projection into 3D. ...



... The nearest cell to the 4d viewpoint is rendered in solid color,
lying at the center of the projection image.
The cells surrounding it (sharing at least 1 vertex) are rendered in transparent yellow.

[ They are a 57G Maximal Contact Grouping ]
The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint have been culled for clarity. ...”.

Sections of 600-cell
Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), say: “...



...

... Another ... description consists of fixing a polytope cell center at the north pole ...

...”. 

At the north pole and its antipodal south pole are 
Maximal Contact Groupings ( 57G ) with 4+4+6+12 = 26 vertices. 







The 57G - 600-cell - 240 E8 construction with tetrahedra requires
the initial flat 3-dim space to be curved

What happens if you require the 3-dim space to remain flat ?
If you construct with (exactly regular) tetrahedra in 3-dim space that remains flat that is
like making a tetrahedral dense packing of flat 3-dim space.
The densest such packing now known is described by Chen, Engel, and Glotzer in
arXiv 1001.0586 :
“... We present the densest known packing of regular tetrahedra with density Phi =
4000 / 4671 = 0.856347 ...

... The dimer structures are remarkable in the relative simplicity of the 4-tetrahedron
unit cell as compared to the 82-tetrahedron unit cell of the quasicrystal approximant,
whose density is only slightly less than that of the densest dimer packing.
The dodecagonal quasicrystal is the only ordered phase observed to form from
random initial configurations of large collections of tetrahedra at moderate densities.
It is thus interesting to note that for some certain values of N, when the small systems
do not form the dimer lattice packing, they instead prefer clusters (motifs) present in
the quasicrystal and its approximant, predominantly pentagonal dipyramids. This
suggests that the two types of packings - the dimer crystal and the quasicrystal/
approximant - may compete, raising interesting questions about
the relative stability of the two very different structures at finite pressure. ...”.



If you regard a Tetrahedron as a pair of Binary Dipoles

then the Chen - Engel - Glotzer high ( 0.85+) density configurations have 
the same 8-periodicity property as the Real Clifford Algebras:

The Binary Pair of one Tetrahedron corresponds to the Cl(2) Real Clifford Algebra,
isomorphic to the Quaternions, with graded strucure 1+2+1.
The 4 Binary Pairs of 4 Tetrahedra (2 Dimers) correspond to Cl(2x4) = Cl(8).

The Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters would correspond to

the same generalized Hyperfinite II1 von Neumann factor of Cl(16)-E8 Physics
that gives a natural Algebraic Quantum Field Theory structure.



Geometrically E8 = Cl(16) half-spinors + Cl(16) BiVectors 

represents Cl(8) Clifford Algebra Vectors and Half-Spinors

represents Cl(16) Vectors

represents Cl(16) half-spinors



What about the QuasiCrystal / approximant in flat 3-dim space ?

Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in arXiv
1012.5138 say: “... a fluid of hard tetrahedra undergoes a first-order phase transition to
a dodecagonal quasicrystal,
which can be compressed to a packing fraction of φ = 0.8324. By compressing a
crystalline approximant of the quasicrystal, the highest packing fraction we obtain is φ
= 0.8503.
...
To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with
4096 tetrahedra. ... The large system undergoes a first order transition on
compression of the fluid phase and forms a quasicrystal. ...

... the quasicrystal consists of a periodic stack of corrugated layers ... Recurring motifs
are rings of twelve tetrahedra that are stacked periodically to form “logs”...

... Perfect quasicrystals are aperiodic while extending to infinity; they therefore cannot
be realized in experiments or simulations, which are, by necessity, finite. ...
Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings.



The dodecagonal approximant with the smallest unit cell (space group ) has 82
tetrahedra ...

... At each vertex we see the logs of twelve-member rings (shown in red) capped by
single PDs (green). The logs pack well into squares and triangles with additional,
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

...”.

The QuasiCrystal approximant is not as dense as the 4N Tetra Cluster packing,
so I do not think it is as useful for fundamental physics as the 4N Tetra packing.

The true QuasiCrystal is less dense than the QuasiCrystal approximant, so I
regard it as being less useful for fundamental physics. However,
as Sadoc and Mosseri say in their book “Geometrical Frustration” (Cambridge 2005)
“... quasiperiodic structures [can be] derived from the eight-dimensional lattice E8. ...
... using the cut and project method, it is possible to generate a four-dimensional 
quasicrystal having the symmetry of the [600-cell] polytope {3,3,5} ... a shell-by-shell 
analysis ... recalls in some respects ... the Fibonacci chain ...

 ...





The relationship between QuasiCrystals and QuasiCrystal approximants is
discussed by An Pang Tsai in an IOP review “Icosahedral clusters, icosahedral order
and stability of quasicrystals - a view of metallurgy”:
“... we overview the stability of quasicrystals ... in relation to phason disorder ...
the phonon variable leads to long wavelength and low energy distortion of crystals, the
phason variable in quasicrystals leads to a ... type of distortion ...
Let a two-dimensional lattice points sit at the corners of squares in a grid.
... a strip with a slope of an irrational number ... golden mean ... is ... a Fibonacci
sequence and is exactly a one-dimensional quasicrystal ...
... [if] the slope of the strip is ... a rational number ...[it]... is a periodic sequence ...
[and]... is called an approximant ...
in the approximant where the sequence changes by a flip ... This flip is called phason
flip ... a flipping of tiles in two-dimensions or three-dimensions ...

... ‘phason strain’ ... is the characteristic disorder for quasicrystals
but does not exist in crystals ...
a fully annealed stable iQc [icosahedral quasicrystal]... 
is almost free of phason disorder ...”.



Appendix - 4-dim M4 Spacetime Feynman Checkerboard

The main body of this paper discusses E8 Root Vectors and their relationship with 
continuous structures such as symmetric spaces E8 / D8 and D8 / D4xD4 etc 
useful in describing E8 Physics and doing E8 Physics calculations. 

However, from a fundamental point of view, it is useful to describe E8 Physics in terms 
of discrete structures such as E8 Lattices and Gossett Polytopes in 8-dim 
and D4 Lattices and 600-cells and 24-cells in 4-dim Kaluza-Klein subspaces 
which leads to construction of 4-dim M4 Feynman Checkerboards 
with Planck-scale Lattice Spacings. 

The 240 vertices of the E8 Gosset polytope in 8-dim have physical interpretations 
that produce a Local Classical Lagrangian for Gravity and the Standard Model. 
Embedding E8 in the Real Clifford Algebra Cl(1,25) and taking 
the completion of the union of all tensor products of Cl(1,25) gives a realistic 
Algebraic Quantum Field Theory (AQFT). 

An equivalent Quantum Field Theory can be constructed using 
Tetrahedra, 57G, 600-cells, and the E8 Gossett polytope 
along with a generalized Feynman Checkerboard in 4 SpaceTime dimensions. 

To begin, consider the 240 Root Vectors, based on 8-dim Octonionic
spacetime being seen as 4+4 -dim Quaternionic M4 x CP2 Kaluza-Klein Spacetime:

120 of the 240 (yellow dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to M4 Physical Spacetime.
120 of the 240 (orange dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to CP2 = SU(3) / SU(2)xU(1)
Internal Symmetry Space. In the above 2-dim projection the CP2 120 have larger radii 
from the center than the M4 120 by a factor of the Golden Ratio. 



Now go to my preferred represention of the 240 E8 Root Vectors in 2-dim / 3-dim space 
in a square / cube configuration. 

Split 8-dim Kaluza-Klein E8 SpaceTime into its two 4-dimensional components: 
M4 Physical SpaceTime and CP2 = SU(3 / SU(2)xU(1) Internal Symmetry Space 

Let one 600-cell represent Gravity and physics of Physical SpaceTime. 
Here is a projection of its 120 vertices whose physical interpretations are: 

red and green = M4 Components of Fermions, blue = M4 Physical SpaceTime, 
yellow = D4g of Conformal Gravity and Standard Model Ghosts

Here is how those 120 vertices appear in cell-centered sections of the D4g 600-cell: 





Let the other 600-cell represent the Standard Model and its Internal Symmetry Space. 
Here is a projection of its 120 vertices whose physical interpretations are: 
red and green = CP2 Components of Fermions, blue = CP2 Internal Symmetry Space, 

orange = D4sm of the Standard Model and Conformal Gravity Ghosts

Here is how those 120 vertices appear in cell-centered sections of the D4sm 600-cell: 





The 120 vertices of the D4g 600-cell and the 120 vertices of the D4sm 600-cell 
combined form the 240 vertices of the E8 Root Vectors of E8 Physics: 



E8 lives inside the Real Clifford Algebra Cl(16) as E8 = D8 + Cl(16) half-spinors
so 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



Appendix - Feynman Checkerboard Quantum Theory

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), in 
chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:

red Down Quark               red Up Quark          .           
green Down Quark   Electron    green Up Quark

            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8



Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not an 
independent Octonion Integral Domain.

If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 

D8 Lattice is transformed to D4g + D4sm 

( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )

so 

E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm

D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm



Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) (Chapter 4, eq. 49) 
give equations for the number of vertices N(m) in the m-th layer 
of the D+4 HyperDiamond lattice where d is a divisor ( including 1 and m ) of m:
for m odd: N(m) = 8 SUM(d|m) d      for m even: N(m) = 24 SUM(d|m, d odd) d
Here are the numbers of vertices in some of the layers of the D4+ lattice. 
The even-numbered layers correspond to the even D4 sublattice:
m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8

First Stage of 4D Feynman Checkerboard:
D+4g vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k} 

where 4-dim 1,i,j,k are descendants of 8-dim 1,i,j,k
to be used as 4D Feynman Checkerboard Primary Links representing the 
4-dim M4 Physical SpaceTime of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4g vertices have 24-cell 24 next-nearest neighbors representing the 
12 Conformal Gravitons (Root Vectors of U(2,2) and 
12 Ghosts of Standard Model Gauge Bosons 
that live on the nearest-neighbor links and represent 24 of 600-cell vertices. 

D+4g vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 M4 Physical SpaceTime components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

From each vertex of the 4D Feynman Checkerboard the First Stage 
uses a Triad of Quantum Choice Vectors. 



Second Stage of 4D Feynman Checkerboard: 

D+4sm vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k}
where 4-dim 1,i,j,k are descendants of 8-dim E,I,J,K 

to be used as 4D Feynman Checkerboard Secondary Links representing the 
4-dim CP2 Internal Symmetry Space of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4sm vertices have 24-cell 24 next-nearest neighbors representing the 
12 Standard Model Gauge Bosons and 
12 Ghosts of Conformal Gravitons (Root Vectors of U(2,2)
that live on the nearest-neighbor links and represent 24 of 600-cell vertices.

D+4sm vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 CP2 Internal Symmetry Space components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

 From each vertex of the 4D Feynman Checkerboard the Second Stage 
uses a second Triad of Quantum Choice Vectors.

A significant consequence of using two Triads of Quantum Choice Vectors 
is the emergence of Second and Third Generation Fermions. 

In my earlier paper (arXiv quant-ph/9503015 ) I used a simpler version of 4D 
Feynman Checkerboard which is useful for showing consistency with the Dirac 
equation using the following approach: The Feynman Checkerboard in 1+3 SpaceTime 
dimensions reproduces the Dirac equation, using work of Urs Schreiber and George 
Raetz. ( See my paper at CERN-CDS-EXT-2004-030 ) A very nice feature of the George 
Raetz web site is its illustrations, which include an image of a vertex of a 1+1 
dimensional Feynman Checkerboard

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm


and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


Urs Schreiber wrote on the subject: 

Re: Physically understanding the Dirac equation and 4D 

in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) 
and again on 2002-04-10 19:03:09 PST as found on the web page 
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html 

and the following are excerpts from those posts:

"... I know ... the ... lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... 
and 
I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, 
and that I did not find any proof that it does. 

Actually, I seem to have convinced myself that it does not, 
but 
I may of course be quite wrong. 

I therefore take this opportunity to state my understanding of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction: The 
starting point is the observation that the left |-> and right |+> going states of the 1+1 dim 
checkerboard model can be labeled by complex numbers

|-> ---> (1 + i)
|+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps components:

(-i) (1 + i)/2 = (1 - i)/2
(-i) (1 - i)/2 = (1 + i)/2 .  

http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/quant-ph/9503015


Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = 
= sum over all possible paths of product over all steps of one path of -i eps m 
(if change of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. 
To generalize this to higher dimensions, more square roots of -1 are added, 
which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, are 
now generalized to four states identified with the following quaternions 
(which can be identified with vectors in M^4 indicating the direction in which a given 
path is heading at one instant of time):
(1 + i + j + k) (1 + i - j - k) (1 - i + j - k) (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra 
(meaning that applying i,j, or k from the left on any linear combination of these four 
states gives another linear combination of these four states). 
Hence, 
now i,j,k are considered as "generators" of kinks in three spatial dimensions 
and the above summing prescription naturally generalizes to
phi = sum over all possible paths of product over all steps of one path of 
-i eps m (if change of direction after this step generated by i)
-j eps m (if change of direction after this step generated by j)
-k eps m (if change of direction after this step generated by k)
1 (otherwise)
The physical amplitude is taken to be
A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. 

But if it is to describe real fermions propagating in physical spacetime, this generalized 
path-sum has to reproduce the propagator obtained from the Dirac equation in 1+3 
dimensions, which we know to correctly describe these fermions. Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk", found at 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , 
which is mostly new to me. ... 

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


I am posting this in order to make a suggestion for a more radical modification 
... 
[The]... equation ... DQ = (iE)Q ... is not covariant. 
That is because of that quaternion E sitting on the left of the spinor Q 
in the rhs of [the] equation ... . 
The Dirac operator D is covariant, 
but the unit quaternion E on the rhs refers to a specific frame. 
Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.
This problem disappears 
when the unit quaternion E is brought to the *right* of the spinor Q.
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
(See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ).
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, 
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out 
in which particular representation we are actually working here.
In an attempt to address these issues, I now redo the steps presented on 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
with some suitable modifications to arrive at the correct Dirac-Lanczos equation 
(this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space 
generated by a unit cell spanned by the four (Clifford) vectors

r = (y0 + y1 + y2 + y3)/2 g = (y0 + y1 - y2 - y3)/2 b = 
= (y0 - y1 + y2 - y3)/2 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)

This is Tony Smith's "hyper diamond".

(Note that I use Clifford vectors instead of quaternions.)
Now consider a "Clifford algebra-weighted" random walk along the edges of this lattice,
which is described by four Clifford valued "amplitudes": Kr, Kg, Kb, Ky and
such that
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
@b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2) 
@y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


(This is geometrically motivated. The generators on the rhs are those that rotate the unit 
vectors corresponding to the amplitudes into each other. "k" is some constant.) 

Note that I multiply the amplitudes from the *right* by the generators of rotation, instead 
of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q
Q = Q' (1+y0)(1+iE)/4
E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) with
Kr = r Q Kg = g Q Kb = b Q Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, 
as I understand it, the central idea.
But note that I have here modified it on the technical side:

Q is explicitly an algebraic Clifford spinor in a definite minial left ideal,

E squares to -1, not to +1,

and the Ki are obtained from Q by premultiplying with the Clifford basis vectors defined 
above.

Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations:

(r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E
The left hand side is immediate.
To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation,
the algebraic version of the equation describing the free relativistic electron.

The left hand side is the flat Dirac operator r @r + g @g + b @b + y @y = ym @m
and
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term i mc / hbar Q.
As usual, there are a multitude of ways to rewrite this.
If one wants to emphasize biquaternions then
premultiplying everything with y0 and
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above)
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site:



The factor E on the right hand side of the equation is no longer a nuisance 
but a necessity.

Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified,
the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions.
In fact, one may easily check that for 1+1 dimensions the above scheme reproduces the 
Feynman model.

While I enjoy this, there is still some scepticism in order
as long as a central questions remains to be clarified:

How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure,
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice
also solves the Dirac equation.

But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".

My proposal to answer the question raised by Urs Schreiber
Does every solution of the Dirac equation 

also describe a HyperDiamond Feynman Checkerboard random walk?
uses symmetry.

The hyperdiamond random walk transformations 
include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing,
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".

Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce 

the correct Dirac equation. 



Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/022086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1).
Special kinds of Clifford-analytic automorphic forms associated to the different choices 
of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and 
formulas together with Hardy spaces and Plemelj projection operators for Lp spaces of 
hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic 
functions.
Such functions are covariant under ... conformal or .... Mobius transformations acting 
over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:
"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2).
Take U to be the 4-dimensional non-unitary representation in which the generators of G 
are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise 
13.6.4.1.
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1,
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. 
A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press (1995), 
at pages 823-836, said:
"... by passing to a four-dimensional conformal space ...
a ... greater symmetry of ... equations of physics ... is shown up, and their invariance 
under a wider group is demonstrated. ...
The spin wave equation ... seems to be the only
simple conformally invariant wave equation involving the spin matrices. ... This equation 
is equivalent to the usual wave equation for the electron, except ...[that it is multiplied 
by]... the factor (1 + alpha_5) ,
which introduces a degeneracy. ...".



 
Here are some comments on Lorentz Invariance based on D4 Lattice properties: 

The D4 lattice nearest neighbor vertex figure, the 24-cell, 
is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.
Fermions move from vertex to vertex along links.
Gauge bosons are on links between two vertices, and so can also be considered as 
moving from vertex to vertex along links.
The only way a translation or rotation can be physically defined is by a series of 
movements of a particle along links.
A TRANSLATION is defined as a series of movements of a particle along links, 
each of which is 
the CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.
An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, 
is defined with respect to a given origin as a series of movements of a particle 
along links among vertices ALL of which 
are in the SET OF LAYERS LYING WITHIN D of norm (distance^2) R from the origin, 
that is, 
the SET OF LAYERS LYING BETWEEN norm R-D and norm R+D from the origin.
Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the 
reference that I have most used for studying lattices in detail.
(Conway and Sloane define the norm of a vector x to be its squared length xx.)
In the D4 lattice of integral quaternions,
layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.
Also (this only holds for real, complex, quaternionic, or octonionic lattices), 
K(m) = N(m)/24 is multiplicative, 
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).
The multiplicative property implies that:
K(2^a) = K(2) = 1 (for a greater than 0) and
K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).
So, 
for the D4 lattice,
there is always an arbitrarily large layer (norm xx = 2^a, for some large a) 
with exactly 24 vertices, and
there is always an arbitrarily large layer(norm xx = P, for some large prime P) 
with 24(P+1) vertices (note that Mersenne primes are adjacent to powers of 2), 
and
given a prime number P whose layer is within D of the origin, 
which layer has N vertices, 
there is a layer kP with at least N vertices within D of any other given layer in D4.
Some examples I have used are chosen so that 
the 2^a layer adjoins the prime 2^a +/- 1 layer.



Notation in the following table is based on the minimal norm of the D4 Lattice being 1.
This is the second definition (equation 90) of the D4 Lattice in 
Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd ed., by Conway and Sloane (Springer 1999) 
who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1



Appendix - Renormalization, NCG, and Tquark mass states 

Truth Quark Mass from Renormalization to Planck Mass
Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 said: 
“... there are Higgs boson self-energy graphs involving gravitons such as fig 1. 

This graph ceases to make sense at some scale /\ where our understanding of gravity 
breaks down, but its contribution from momenta below /\ can be estimated as 

/\^4 / M_Planck^2 . 
Unless /\ is far below the Planck scale (i.e. /\  < 10^(-9) M_Planck), 
this is much larger than the actual Higgs mass. 
The contribution of fig. 1 must ... be canceled very precisely against a bare mass 
...
The idea of driving SU(2) x U(1) symmetry breaking via a heavy quark Yukawa
has been used in ...  preprints by Ibanez and Ellis et al. discussing the need to include 
radiative corrections ... and observing that a large top quark Yukawa would drive 
SU(2)x U(1) breaking. Ibanez has also derived the same renormalization group 
equations which we give ...



...

...”.
125 GeV is in the range of the 130 GeV Light Truth Quark of E8 Physics.

Rabindra Mohapatra in Unification and Supersymmetry Third Edition (Springer 2003, 
1992, 1986) said: 
“...  Alvarez-Gaume, Polchinski, and Wise ... note that the effective potential ... has been 
defined at the Planck scale ... To study their behavior at lower energies the parameters 
must be extrapolated down to the TeV scale. Since the nature of the extrapolation is 
determined by radiative corrections, the various parameters ... will change from their 
values at the Planck scale ...  If the process of extrapolation makes the (mass)^2  of the 
Higgs ... negative, then ... it will give rise to electroweak symmetry breaking ... 
It is ... possible to write the renormalization group equations for the various parameters 
in order to study their  extrapolation from the Planck mass down to the TeV scale ... 
for only SU(2)L x U(1) to occur ... mt lies in the range 100 GeV≤ mt ≤  190 GeV 
...
a ... scheme for dynamical electroweak symmetry breaking has been proposed, 
based on the idea ...[ of ]... top-quark condensates ...
The question of the dynamical breaking of this symmetry by the formation 
of < t_L , t_R > condensate can be studied in a manner identical to that used by
Nambu and Jona-Lasino in their classic paper on the application of the BCS model to 
particle physics. Working in the bubble approximation, one can convince oneself that, 

for M^2 <  N_c /\^2 /  8 pi^2
... t tbar condensate forms and electroweak symmetry is broken.
To get quantitative prediction from this we follow the procedure of Bardeen, Hill, and 
Lindner ...  We see that the low-energy theory looks exactly like the standard model ... 
studies of the renormalization group evolution of coupling constants in the standard 
model ... have established that, regardless of what the numerical values of λ  and h  
at μ  = Λ are, they go to an almost fixed point at low energies ... 
for the  idea of the t tbar condensates to be useful, the t-quark must be heavy. 
 In fact ... we must have mt >  95 GeV ... 
one can predict mt  and mH , as a function of Λ. As Λ increases, mt  goes down; 
but if we keep Λ ≤ MP1 , we get mt ≥∼ 250 GeV in the minimal model ...”.

250 GeV is in the range of the 250 GeV Heavy Truth Quark of E8 Physics.



NCG and 130 GeV Tquark Light Mass State

Connes has constructed a realistic physics model in 4-dim spacetime 
based on NonCommutative Geometry (NCG) of M x F
where M = 4-dim spacetime and F = C x H x M3(C) 
and C = Complex Numbers, H = Quaternions, and M3(C) = 3x3 Complex Matrices. 

E8 has been used as a basis for physics models such as those 
by Lisi ( arXiv 1506.08073 ) and Smith ( viXra  1508.0157 ) so the purpose 
of this paper is to show a connection between Connes NCG Physics and E8. 

Connes NCG is described by van den Dungen and van Suijlekom in arXiv 1204.0328 
where they say: “... this review article is to present 
the applications of Connes' noncommutative geometry to elementary particle physics. 
...
 the noncommutative description of the Standard Model does not require the 
introduction of extra spacetime dimensions, 
its construction is very much like the original Kaluza-Klein theories. 
In fact, one starts with a product M x F of ordinary four-dimensional spacetime M  
with an internal space F  which is to describe the gauge content of the theory. 
Of course, spacetime itself still describesmthe gravitational part. 
The main difference with Kaluza-Klein theories is that the additional space is a 
discrete ... space whose structure is described by a ... noncommutative algebra ...
This is very much like the description of spacetime M  
by its coordinate functions as usual in General Relativity, 
which form an algebra under pointwise multiplication: 

( x^mu x^nu )(p) = x^mu(p)  x^nu(p)
 Such commutative relations are secretly used in any physics textbook. 
However, for a discrete space, ... propose to describe F  by matrices ... 
yielding a much richer internal (algebraic) structure ... 
one can also describe a metric on F  in terms of algebraic data, 
so that we can fully describe the geometrical structure of M x F . 
This type of noncommutative manifolds are called almost-commutative (AC) 
...
Given an AC manifold M x F ...  the group of diffeomorphisms ... generalized to such 
noncommutative spaces combines ordinary diffeomorphisms of M  with gauge 
symmetries ... we obtain a combination of general coordinate transformations on M
 with the respective groups ... U(1) x SU(2) x SU(3) ...[whose]... finite space is ... 

internal space F ...[ = ]... C x H x M3(C) 
... to construct a Lagrangian from the geometry of M x F . This is accomplished by ...  
a simple counting of the eigenvalues of a Dirac operator on M x F  
which are lower than a cutoff /\ ... we derive local formulas (integrals of Lagrangians)
... using heat kernel methods ... 
The fermionic action is given as usual by an inner product. 
The Lagrangians that one obtains in this way ... are the right ones, 
and in addition minimally coupled to gravity. 



This is unification with gravity of ... the full Standard Model. ... 
We study conformal invariance ... with particular emphasis on the Higgs mechanism 
coupled to the gravitational background 
...
the Lagrangian derived ... from the relevant noncommutative space is not just the 
Standard Model Lagrangian, but it implies that there are relations between some of the 
Standard Model couplings and masses 
... 
If we would assume that the mass of the top quark is much larger than all other fermion 
masses, we may neglect the other fermion masses. In that case ...

m_top <  sqrt(8/3) Mw [ = sqrt(8/3) 80 = 130 GeV ]
...
we shall evaluate the renormalization group equations (RGEs) for the Standard Model 
from ordinary energies up to the ... GUT ... unification scale ...

The scale /\12 ... is given by ... 1.03 x 10^13 GeV ... 
The [scale] /\23 is given by ... 9.92 x 10^16 GeV ... 

we have ... included the simple case wherewe ignore the Yukawa coupling of the tau-
neutrino 
[ as is realistic with no neutrino see-saw mechanism ] ... Numerical results [ are ]... 

/\gut (10^16 GeV) ... m_top (GeV) 186.0 ... m_h (GeV) 188.1 ... 

/\gut (10^13 GeV) ... m_top (GeV) 183.2 ... m_h (GeV) 188.3 ...”.

If you do a naive extrapolation down to the Higgs VeV 250 GeV energy scale where the 
compositeness  of a Higgs as Tquark condensate system might become evident (the 
Non-perturbativity Boundary) 

/\comp (250 GeV) ... m_top (GeV) 173.2 ... m_h (GeV) 189 

so the naively extrapolated 
NCG masses for the Tquark-Higgs Middle Mass States are consistent 

with those of the E8 model of Smith ( viXra  1508.0157 )

Further, 
the Basic Ground State NCG Tquark mass of 130 GeV is consistent 

with that of the E8 model of Smith ( viXra  1508.0157 )



Here is a chart showing the 3 Mass States of the Smith E8 model ( viXra  1508.0157 ): 
the green dot in the Stable region (green) has the 130 GeV Tquark mass state 
that is also calculated by NCG; the cyan dot on the Non-perturbativity Boundary has 
the 173 GeV Tquark and 189 GeV Higgs mass states that are also calculated by NCG; 
I have not seen where NCG may or may not calculate High-Mass (220 and 250 GeV) 
Tquark and Higgs mass states indicated by the magenta dot at the Critical Point. 



Structure of M and F of NCG

The M of NCG is 4-dim Spacetime, a discrete version of which is 
the Integral Domain of Integral Quaternions whose vertex figure ( nearest neighbors to 
the origin ) is the 24-cell Root Vector Polytope of the 28-dim D4 Lie Algebra 
which contains as a subalgebra the 15-dim D3 Lie Algebra of the Conformal Group 
Spin(2,4) = SU(2,2) for MacDowell-Mansouri Gravity plus Conformal Dark Energy. 

4-dim Riemannian Spacetime can be Wick Rotated to 4-dim Euclidean Space 
which can be compactified to the 4-sphere S4 which can be discretized as the 600-cell 

so the M of NCG can be locally represented as a 600-cell which has 120 vertices. 

F of NCG is the 24-dim algebra C + H + M3(C). 
Identify the 24 generators of F with the 24 elements of the Binary Tetrahedral Group 
and therefore identify F with the Tetrahedron of which it is the symmetry group. 
NCG, by using M x F as its basic structure, puts a copy of F at each point of M. 

Consider a flat 2-dim subspace of M, and add to it F Tetrahedra following this 
construction recipe from a Don Davis 8 Sep 1999 sci math post:
“... build ... a hollow torus of 300 cells ... as follows:
lay out a 5x10 grid of unit edges. omit the lefthand and lower boundaries' edges, 
because we're going to roll this grid into a torus later. 
thus, the grid contains 100 edges: 50 running N-S, and 50 running EW.
attach one tetrahedron to each edge from above the grid. 
the opposite edges of these tetrahedra will form a new 5x10 grid, 
whose vertices overlie the centers of the squares in the lower grid.
thus, these 100 tetrahedra now form an egg-carton shape, 
with 50 squarepyramid cups on each side. 
divide each cup into two non-unit tetrahedra, 
by erecting a right-triangular wall across the cup, corner-to-corner. 
make the upper cups' dividers run NE/SW, 
and make the upside-down lower cups' dividers run NW/SE. 
note that the egg-carton is now a solid flat layer, one tetrahedron deep,
containing 100 unit tetra- hedra and 200 non-unit tetrahedra.



when we shrink the right-triangular dividing walls into equilateral triangles, 
we distort each egg-cup into a pair of unit-tetrahedra. 

at the same time, 
the opening of each egg-cup changes from a square to a bent rhombus. 
as the square openings bend, 
the flat sheet of 300 tethrahedra is forced to wrap around into a hollow torus 
with a one-unit- thick shell.

surprisingly, 
this bends each 5x10 grid into a toroidal sheet of 100 equilateral triangles. 
each grid's short edge is now a pentagon that threads through the donut hole. 
the grid's long edge is now a decagon that wraps around both holes in its donut. 
the two grids' long edges are now linked decagons.

this wrapping cannot occur in R3, but it works fine in R4. 
I admit that this part of my presentation is not easy to visualize. 
perhaps a localized visualization image will help: 
as an upper egg-cup is squeezed in one direction, 
the edge-tetrahedra around it rotate, 
squeezing the nearby lower egg-cups in the other direction. 
this forces the flat sheet into a saddle-shape. 
in R4, when this saddle-bending happens across the whole egg-carton at once, 
the carton's edges can meet to make the toroidal sheet.
...
build each solid torus ....[of]... two solid tori of 150 cells each ... as follows: 
using 100 tetrahedra, assemble 5 solid icosahedra (this is possible in R4). 
daisy-chain five such icosahedra pole-to-pole ... between every pair of adjacent 
icosahedra, surround the common vertex with 10 tetrahedra. 
each solid torus has a decagonal "axis" running through the centers
and poles of the icosahedra. each solid torus contains 5*20 + 5*10 = 150
tetrahedra, and its surface is tiled with 100 equilateral triangles. 
on this surface, six triangles meet at every vertex.
...



we will link these solid tori, like two links of a chain. with the hollow torus acting as a 
glue layer between them ...[

]...
finally, 
put one solid torus inside the hollow toroidal sheet, 
attaching the 100 triangular faces of the solid 
to the 100 triangles of the sheet's inner surface. 
this gives us a fat solid torus, 
10 units around and 4 units thick, containing 450 tetrahedral cells. 
nevertheless, its surface has only 100 triangular faces. 
thread the second 150-cell solid torus through this fat torus, 
and attach the two solids' triangular faces. this is the 600-cell polytope ...”.

 



Combine the M 600-cell (yellow) 
with the F 600-cell expanded by the Golden Ratio (orange)

to get the 120+120 = 240-vertex 8-dim E8 polytope 
which is the Root Vector Polytope of the Lie Algebra E8

In this way the 8-dim space of E8 Root Vectors is seen as 
being made up of two independent 4-dim spaces: 
a Rational Number 4-dim space of yellow M dots 

and 
an Algebraic Extension by the Golden Ratio 4-dim space of orange F dots 

The Lie Algebra E8 lives in the Clifford Algebra Cl(16) = Cl(8) x Cl(8)



This is the basic structure of the Cl(1,25) E8 Physics Model 

(see viXra  1508.0157)



Appendix - Mendel Sachs and Particle Masses

Mendel Sachs, in his books “General Relativity and Matter” (1982) and 
“Quantum Mechanics from General Relativity” (1986) calculated 
electron / muon and Proton / Tquark mass ratios substantially consistent with 

Cl(1,25) E8 Physics masses e = 0.511 MeV, m = 106 MeV, P = 938 MeV, T = 128.5 GeV
saying (my comments set off by brackets [[  ]] ): 
“... the inertial mass of an elementary (spinor) particle [i]s 
determined by the curvature of space-time in its vicinity, representing 
the coupling of this particle to its environment of particle-antiparticle pairs ... 

[[ In Cl(1,25) E8 Physics the particle-antiparticle pairs form a Schwinger Source Kerr-Newman Black 
Hole ]]

Because the coupling of the observed electron to the pairs ... is electromagnetic, 
the electron's mass is proportional to the fine structure constant ...

[[ In Cl(1,25) E8 Physics the gauge symmetry of the force determines the geometry of the Schwinger 
Source and its Green’s Function. ]] 

The electron mass is one member of a mass doublet, predicted by this theory.
The other member, the muon, arises because occasionally the observed electron can 
excite a pair of the background, which in turn changes the features of the geometry of 
space-time in the vicinity of the electron. ...

[[ In Cl(1,25)E8 Physics the “excite” producing second and third generations is due to World-Lines 
traversing CP2 Internal Symmetry Space as well as M4 Physical Spacetime of M4xCP2 Kaluza-Klein ]]

Because the excitation of the pair is due to an electromagnetic force, 
the new mass ... is 3 / 2 alpha = 206 times greater than the old mass. ...
This theory also predicts that the proton should have a sister member of a doublet ... 



To compute the inertial mass of the electron, consider first 
the frame of reference whose spatial origin is at the site of the observed electron, 
with the pairs of the background in motion relative to this point 
... 
Using the method of Green's functions ...  we see that the quaternion metrical field ... in 
the linear approximation, reduce to an integral equation with ... solutions ...[that]... are 
the linear approximation ... to the spin-affine connection field ... 
the solutions ... of the integral Equation ... lead directly to the (squared) mass 
eigenvalues ... the eigenvalues of the mass operator are the absolute values of the 
squares of the matrix elements above 
... 
The pairs interact with each other in a way that makes them appear to some
'observed' constituent electron as 'photons'. ... Nevertheless,the pairs do have 'inertia' 
by virtue of their bound electrons and positrons that are not , in fact, annihilated. ... 
From a distance greater than a 'first Bohr orbit' of one of the particle components of a 
pair, it appears, as a unit , to be an electrically neutral object. But as the (observed) 
electron comes sufficiently close to the pair so as to interact with its separate 
components, energy is used up in exciting the pair, thereby decreasing the relative 
speed between the pair and the observed electron.
If the primary excitation of a pair (as 'seen' by the observed electron) is quadrupolar, 
and  if the ground state of the pair corresponds to n = 1; then the
first excited Bohr orbital with a quadrupolar component is the state with n' = 3.

[[ Quadrupolar implies 4+4 Kaluza-Klein of Cl(1,25) E8 Physics ]]

With these values ... it follows that the ratio of mass eigenvalues is ... 3 / 2 alpha = 206 
... The reason for this is that the curvature of space-time, in the vicinity of the observed 
electron, that gives rise to its inertia, is a consequence of the electromagnetic coupling
between the matter components of the system. ...
Summing up, the inertial mass of an elementary (spinor) particle was determined by the 
curvature of space-time in its vicinity, representing the coupling of this particle to its 
environment of particle-antiparticle pairs. 

[[ Green’s functions for each force imply geometric structure of Schwinger Sources ]]

The significant domain of space populated by pairs that contributes to the electron mass 
is the order of 10^(-15) cm ,,, 

[[ Schwinger Source size in Cl(1,25) E8 Physics is much smaller, about 10^(-24) cm ]]
 
Because the coupling of the observed electron to the pairs - that gives it inertia - is 
electromagnetic, the electron's mass is proportional to the fine structure constant - 
which is a measure of the strength of this coupling. ...”. 



Appendix - Experiments Observing Higgs-Tquark 3-state System

LHC 2016 Sees 3 Higgs Mass States

At 35.9 /fb = 3.59 Quadrillion events in the Higgs -> ZZ -> 4l channel 
CMS PAS HIG-16-041 (Figure 3 left) indicated 3 Higgs Mass States:  

The histogram, discussed at Moriond March 2017, has bins of 4 GeV width, 
so that CMS analysis shows two higher Higgs mass states: 

middle-mass Higgs state (cyan) with mass 201 GeV

high-mass Higgs state (magenta) with mass 261 GeV 



The CMS observation of 261 GeV for the high-mass Higgs state is somewhat higher 
than the theoretical value given by Koichi Yamawaki in hep-ph/9603293 where he says: 
“... the four-fermion theory in the presence of gauge interactions (... gauged Nambu-
Jona-Lasinio (NJL) ... model ) can become renormalizable and nontrivial ... 
The Higgs boson was predicted as a tbar-t bound state ... Its mass was ... calculated by 
BHL ... [ Bardeen-Hill-Lindner ] ... through the full RG equation ... the result being ... 
MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV ...”.  

The CMS observation of 201 GeV for the middle-mass Higgs state is also somewhat 
higher than the theoretical value given by Hashimoto, Tanabashi, and Yamawaki 
in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

In both cases 
the CMS observed mass is about 20 GeV higher than the theoretical mass 
which is close enough to show that the theory is fundamentally realistic 
but indicates that further experimental data and study of data analysis 
and consideration of refinements of the theoretical models would be useful. 



In Run-1 ATLAS had seen indications of Higgs mass states around 190 and 260 GeV: 



In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System: 

3 Higgs and Tquark Mass States are decribed in detail in pages 148-152

The 3 Higgs and Tquark Mass States are: 

125 GeV H and  130 GeV Tq in Normal Stable Region 
200 GeV H and 174 GeV Tq at Triviality / Composite H of K-K M4xCP2

260 GeV H and 220 GeV Tq at Vacuum Instability Critical Point / H VEV

The 3 Truth Quark Mass States corresponding to 3 Higgs Mass States 
have been observed by Fermilab.  See pages 144-147

Why did Fermilab dismiss Low and High Truth Quark Mass States ?  See page 153

A Graphic Overview of Experimental Results is at page 159



In 1994 a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark: 

The green bar represents a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark. 

The cyan bar represents a broader peak in the 160-180 GeV range 
that includes the 174 GeV Truth Quark at the Triviality Boundary of the H-Tq System. 

The magenta bar represents a bin in the 220-230 GeV range 
of the Truth Quark at the Critical Point of the Higgs - Truth Quark System. 

Why did Fermilab dismiss Low and High Mass States ? 
See page 153



The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008) 
in this semileptonic histogram:

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



In February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis by using only 8 Dilepton CDF events 
(hep-ex/9810029)

CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-mass 
dilepton events that were indicated to be in the 120-135 GeV range, and shifted the 



mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting to 
discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event.



In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System:.

The Green Dot  where the White Line originates in our Normal Stable Region
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.



The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions. This means that for a given (large) Higgs 
mass, we expect the standard model to enter a strong coupling regime at 
relatively low energies, losing in the process our ability to calculate. This does not 
necessarily mean that the theory is incomplete, only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, and that the 
Higgs actually is a composite ... The resulting bound on lambda is sometimes called 
the triviality bound. The reason for this unfortunate name (the theory is anything but 
trivial) stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model the D = 8 Kaluza-Klein is M4 x CP2 
and the Middle-Mass Higgs structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State
but extends to the full 4+4 = 8-dim structure of M4 x CP2 Kaluza-Klein.



T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the Critical Point of the Higgs-TruthQuark System 
with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawakil: 
"... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs doublet 
by a composite one formed by a strongly coupled short range dynamics (four-fermion 
interaction) which triggers the top quark condensate. The Higgs boson emerges as a 
tbar-t bound state and hence is deeply connected with the top quark itself. ...
the BHL [ Bardeen-Hill-Lindner ] formulation of the top quark condensate ... is 
based on the RG equation combined with the compositeness condition ... [it] 
start[s] with the SM Lagrangian ... BHL is crucially based on the perturbative picture ...
[which]... breaks down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that the perturbative picture 
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) 
becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, BHL prediction is 
numerically quite stable against ambiguity at high energy region ... 
Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the 
quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state with a ... mass ... calculated 
by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 at /\ = 10^19 GeV ...”. 

Therefore MH = 1.1 x 218 = 240 GeV which is roughly the Higgs VEV. 

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein M4 x CP2 dimensions 
so its cross-section is also about 25% of the Higgs Ground State cross-section.



Why did Fermilab dismiss Low and High Mass States ? 

The Truth Quark High Mass State peak in the 1994 CDF semileptonic histogram is low, 
only 2 events out of a total of 26, so they could be dismissed as insignificant, 
but the Truth Quark Low Mass State peak is not low ( 8 of 26 events ) 
and should not be so easily dismissed by CDF. However, in 1994, 
CDF in FERMILAB-PUB-94/097-E did dismiss the Low Mass peak, saying merely  
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. ...". 
I strongly disagree with CDF’s “statistical fluctuation” interpretation. 
If it were merely a “statistical fluctuation” then it would have been highly improbable 
for the 1997 D0 semileptonic histogram to have shown a very similar Low Mass peak, 
but in fact a very similar Low Mass peak is what D0 did find in 1997: 

For more detailed analysis of how Fermilab data over many years has supported 
the reality of three mass states of the Truth Quark, see viXra 1602.0319 .

Fermilab’s dismissal of the Low Mass Truth Quark peak around 130 GeV in its own data 
was not only a dismissal of my hep-ph/9301210 prediction but also a dismissal of other 
independent theoretical predictions of Truth Quark mass: 

1982 - Inoue, Kakuto, Komatsu, and Takeshita in Aspects of Grand Unified Models with
Softly Broken Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) relate 
supersymmetry to electro-weak symmetry breaking by radiative corrections and 
renormalization group equations, and find that the renormalization group equations 
have a fixed point related to a T-quark mass of about 125 GeV. 

1983 - Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 : 
“... The renormalization group equation ... tends to attract the top quark mass 
towards a fixed point of about 125 GeV ...”.



1984 - Ibanez and Lopez in Nuclear Physics B233 (1984) 511-544 did supergravity 
calculations similar to Alvarez-Gaume, Polchinski, and Wise. 

1993 - Chamseddine and Frohlich in hep-ph/9307209 : 
“... Connes ... non-commutative geometry [NCG] provides a geometrical interpretation 
of the Higgs field ... the only solutions ... occur in the narrow band ... 

Higgs mass 117.3 < mH < 142.6 GeV ... 
with ... corresponding top quark mass ... 146.2 < mt < 147.4 GeV ...”. 

Later basic NCG calculation (see arXiv 1204.0328) indicated 
Tquark mass upper bound of sqrt(8/3) mW = 130 GeV . 

The Renormalization Group and NCG predictions have been confirmed by  
the LHC 2016 run which showed not only the 125 GeV Higgs Mass State 
but also 3 Higgs Mass States corresponding to 3 Truth Quark Mass States 
including the Low Mass Truth Quark State dismissed by Fermilab. 

Why would Fermilab dismiss the Low Mass Truth Quark peak in its own data, 
even though it had theoretical support from Renormalization Group and NCG, 
not to mention my isolated unconventional theory ? 

To understand the hostility of Fermilab to a Low Mass Truth Quark State, 
you must look at the details of the process whereby Fermilab sought to discover 
the Truth Quark after CDF’s 1988-89 run which produced a dilepton candidate event. 
 
Kent Staley in “The Evidence for the Top Quark” (Cambridge 2004) said: 
“... CDF searched for the top [quark] ... in ... the “dilepton” mode ... 
CDF stopped taking data at the end of May 1989 ...
Kumi Kondo's Dynamical Likelihood Method ... would give a kinematical reconstruction 
of events and then calculate the likelihood of that reconstruction using the dynamics of 
the hypothesized decay process ... Kondo found that ... the lone dilepton candidate 
found during the 1988-9 run ... could be reconstructed with his method as the 
decay of a top-antitop pair, with a top mass of around 130 GeV/c2 ... 
Goldstein, Sliwa, and Dalitz ... were trying to apply their method to the first CDF dilepton 
event, the same published e-mu event from the 1988-9 run that Kondo had analyzed ... 
In February 1992 ... Goldstein and Sliwa were invited to present their method ... at a 
meeting of the heavy flavors group (the precursor to the top group) ... Sliwa showed ... 
a bump ... at a top-quark mass of about 120 GeV/c2 ... 
in May 1992 ... Goldstein, Sliwa, and Dalitz ... present[ed] ... analysis of data 
from ... 1988-9 ...[saying]... “The plots show very clearly a well separated 
enhancement around Mt = 135 GeV in the accumulated probability distributions, as 
expected by the Monte Carlo studies” ...
The top mass estimates from the Dalitz-Goldstein-Sliwa analysis ... consistently 
fell into the 130-140 GeV/c2 range ... 
considerably lower than the later estimate of 174 GeV/c2 
that appeared in CDF’s paper claiming evidence for the top quark 
...



Then, a very strange thing happened: ... 

New Scientist, dated June 27, 1992 ... announced ... “A claim that the top quark has 
been found is being suppressed by scientists at the Fermilab particle physics centre ... If 
Dalitz turns out to be correct ... the main credit for finding the particle will go to Dalitz, a 
scientist outside Fermilab ...” ... Dalitz, Goldstein, and Sliwa appeared in the article as a 
“rival group”, the publication of whose paper CDF was “blocking”, and the author 
reported Goldstein saying that he was  “‘quite confident’ that they have discovered the 
existence and the mass of the (Top) quark.” 
... 
An article ... in the July 24 issue of Science ... recounted how the results of
the Sliwa-Goldstein-Dalitz analysis were presented to CDF ... 
Goldstein and Dalitz were subsequently excluded from CDF top group meetings ... 
CDF physicist... “Shochet says CDF member Sliwa violated an unwritten code of 
ethics by sharing data with outsiders.” 
...
Sliwa denied that he had made substantive information about CDF’s unpublished data 
available to Dalitz and Goldstein 
...
the unpleasant atmosphere generated by the controversy surrounding Sliwa’s work 
hampered progress on the Dalitz-Goldstein-Sliwa method ...
Krys really never got the time of day after [the appearance of the articles in New 
Scientist and Science]...[He] took it very personally, and responded very personally 
...
he was “spurned by the rest of the collaboration: because he was acting singly, 
and not in a larger collaboration” ...”. 

Tommaso Dorigo has written a book, “Anomaly” 
(to be published by World on 5 Nov 2016), 

that may give more details of the situation. He has blogged and commented on it over 
the past years (2006-2013), saying in part:
“... In December 1988 a one-day workshop was organized in the Ramsey auditorium, 
the conference room at the basement floor of the Hirise, the main building of the Fermi 
National Accelerator Laboratory. The workshop was the first of a series of meetings that 
would take place in the course of the following few years, and it was specifically devoted 
to focused discussions on the top quark search, which was being performed 
independently by several groups of CDF physicists 
... 
one got the feeling that a well-defined strategy for the top search was missing. Indeed, 
back then it was not even clear to most CDF researchers that the main background to 
top production was constituted by events featuring a W boson together with hadronic 
jets produced by QCD radiation 
...



Finally, the time came for the talk by Kuni Kondo. Prof. Kondo was a Japanese physicist 
who led a sizable group of researchers from the University of Tsukuba. In his late fifties, 
he was lean, not tall, with black hair combed straight above an incipient baldness; he 
usually dressed in black or grey suits. He was a charming and very polite person, who 
spoke with a soft tone of voice and smiled a lot. 
It looked like nothing could ever upset him.

Kondo had devised a very complex, deep method to discriminate top quark events from 
the background, based on an analysis approach he had dubbed "dynamical likelihood" 
which would become a sophisticated standard only a decade later, but which was taken 
with quite a bit of scepticism at the time; in private, quite a few of his American and 
Italian colleagues would even make silly jokes on it. The method consisted in 
constructing probability distributions for the observed kinematics of the events, which 
could then be used to derive the likelihood that the events were more signal-like or 
background-like. 

It is ironic to think that nowadays all the most precise measurements of the mass of the 
top quark rely on the method called "matrix element", which is nothing but Kondo's 
original idea recast in the context of a measurement of the mass rather than the 
discrimination of a top signal. Kondo was way ahead of his time, and like most pioneers 
in science he did not have an easy life getting his work appreciated and accepted, in a 
situation dominated by a conservative mainstream.

It is by now four in the afternoon, and Kondo finally gives a full status report of his 
analysis. His presentation is thorough and yet almost unintelligible by a good half of his 
listeners; his analysis includes highly unorthodox and yet brilliant tricks, like taking a jet 
from one event and mixing it in with other jets in a different event to study the behaviour 
of some of his selection variables for background events. His colleagues listen in an 
atmosphere of disbelief mixed with awe. Despite the complexity of the material and the 
possibility to object on a hundred of details, no questions are asked. 
As Kondo reaches the end of his talk, he concludes with a tone of voice just a milli-
decibel higher than the rest of his speech:

"And therefore", a pause, and then "I think we have discovered the top quark".

The audience remains silent. 
The convener is a tall, lean guy with a sharp nose and a penetrating stare; he looks like 
an English gentleman from a XIXth century novel, especially thanks to his
considerable aplomb. He is not impressed, and that much does show.
"Thank you very much Kuni. Is there any question ?", one, two, three, four, 
"...No questions. Okay, thanks again Kuni. The next speaker is...".
In retrospect the convener's attitude and lack of consideration toward an esteemed 
colleague and a visitor from another country, who had brought to the experiment lots of 
resources and had contributed significantly to the detector construction, 
sounds at least rude and unjustified. 



Still, back then CDF was not a place where people would exchange courtesies and 
compliments (it never was, in truth): there everybody had to work hard and the only way 
to earn the respect of colleagues was through the good physics output of one's analysis 
results. If your analysis methods were not considered publishable or your results were 
thought fallacious, you would be considered a potential threat to the good name of the 
experiment, and you would suffer little short than boycott. 
But the way Kondo was treated was all flowers in comparison to what other physicists 
would experience, along the way to the top discovery
... 
[1992] I had started working on CDF ... and I remember that one of the very first articles 
I read was the limit on top quark production where the famous dilepton ttbar candidate 
was mentioned. An event that is indeed most likely the first clear top-antitop decay 
detected in a particle physics experiment 
... 
Back then, Krisztof Sliwa analyzed the ttbar candidate by CDF in the dileptonic final 
state with an analysis called “neutrino weighting technique” which has later become a 
standard, and worked with Dalitz and Goldstein on a paper which was not authorized by  
the CDF collaboration 
… 
CDF, as a collection of physicists, did feel betrayed by Chris Sliwa. I do not know how 
clear was the violation of internal rules of the experiment, but for sure that was the 
sentiment circulating those days in the corridors of the CDF trailers 
... 
there was this air of suspicion around in 1992 
… 
As if somebody had committed Heresy! ...”.



Back in the 1990s, a very bad thing had happened:  

Two issues had arisen: 

1 - Physics Issue - Does the 130 GeV Truth Quark Low Mass State exist 
and did the Kondo and/or Sliwa-Goldstein-Dalitz Likelihood Method find it ? 

2 - Bureaucratic Issue - Was Sliwa’s sharing of CDF data with Goldstein and Dalitz 
a serious violation of an unwritten ethical code ? 

Fermilab, as a large physics collaboration with power over jobs and funding, 
was in position to decide which of the issues should be pursued or suppressed. 

It could have decided to pursue both issues, but it did not. 

It decided to suppress the Physics Issue (and the Truth Quark Low Mass State) 
so that individual outsiders (and their ideas) would go away 
and only Fermilab consensus ideas would survive in the world of physics, 
and the Fermilab consensus was that the one and only Tquark Mass State, 
the 174 GeV Mass State, would be recognized in the world of physics. 

It decided to pursue the Bureaucratic Issue because that allowed Fermilab 
to use its jobs-funding power to enforce its consensus view that 
the one and only Tquark Mass State was the 174 GeV Mass State. 

So, instead of searching for Truth, Fermilab asserted its Power. 
Regrettably, this is a common characteristic of Human Political Bureaucracies, 

as is exemplified by attacks on Snowdon and Assange as criminals 
for sharing Truthful Information with the public 

thus deflecting attention from the True Facts to details of Criminal Prosecution 
and instilling fear in others who might think about telling the Truth. 

Now a quarter century later, a very good thing has happened:

In this case, suppression of the Physics Issue failed because: 

the Physics Issue has been raised by the LHC 2016 run data 
which shows evidence of 3 Higgs Mass States

which correspond to 3 Truth Quark Mass States
and 

the 3-Mass-State-T-quark should now be known by its true name: 

the Truth Quark.  



Graphic Overview of Experimental Results



LHC Run-2 (2016) and Higgs mass states:

( histogram adapted from Figure 3 (left) of CMS PAS HIG-16-041 )



LHC Run-1 (2012) and Run-2 (2015) and Higgs mass states: 
By the end of Run-1 in 2012 the LHC had seen clear evidence for a Higgs (green dot) 
with mass around 125 GeV and the expected Standard Model cross section. It also saw 
in the Higgs -> ZZ -> 4l channel two more peakss (cyan and magenta dots)

In 2015 Run-2 CMS also saw indications of the 200 and 250 GeV Higgs mass states

( from slide 28 by Jim Olsen for 15 Dec 2015 LPCC Special Seminar )
In Run-1 CMS had also seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with their 2015 Run-2 positions 



and with cross sections around 25% of SM expectation

CMS Run-1 also saw a (?) peak around 320 GeV that I expect to go away with 2016 Run-2 data. 
The two unmarked peaks around 160 and 180 GeV are probably due to WW and ZZ.

 
Further, 
in Run-1 ATLAS had seen indications of Higgs mass states around 200 and 250 GeV 



whose cyan and magenta dots coincide with the CMS 2015 Run-2 positions

ATLAS Run-1 did not see the (?) CMS Run-1 peak around 320 GeV 
as ATLAS saw an excess bin adjacent to two deficient bins.





Here are some details ( from slide 22 by Maarumi Kado for 15 Dec 2015 LPCC Special Seminar ): 

In my opinion the indications of 200 (cyan) and 250 (magenta) GeV Higgs mass states 
are there, but are obscured by: 

1 - a large LEE effect that is NOT appropriate for the 200 and 250 GeV Higgs mass 
states that were predicted by my E8 Physics model and indicated by prior Run-1 data

2  - the Brazil Band plot does NOT show the peak just below the 200 GeV line

2 - use of a log scale for the histogram of Events/20 GeV makes it hard to see 
the details of the Events around 200 and 250 GeV. 
It seems clear to me that the linear plot indicates that the 200 GeV (cyan) peak 
and the 250 GeV (magenta) peak are serious candidates with over 5 Events  
that might well be confirmed by 2016 data as real Higgs mass states. 



2017 Higgs -> ZZ -> 4l histogram of CMS shows 3 Higgs Mass States

The histogram, from CMS-PAS-HIG-16-041 discussed at Moriond March 2017, 
has bins of 4 GeV width, so that CMS analysis shows two higher Higgs mass states: 

middle-mass Higgs state (cyan) with mass 201 GeV 
high-mass Higgs state (magenta) with mass 261 GeV 

The CMS observation of 261 GeV for the high-mass Higgs state is somewhat higher than the theoretical 
value given by Koichi Yamawaki in hep-ph/9603293 where he says: 
“... the four-fermion theory in the presence of gauge interactions (... gauged Nambu-Jona-Lasinio (NJL) ... 
model ) can become renormalizable and nontrivial ... 
The Higgs boson was predicted as a tbar-t bound state ... Its mass was ... calculated by BHL ... 
[ Bardeen-Hill-Lindner ] ... through the full RG equation ... the result being ... 
MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV ...”.  

The CMS observation of 201 GeV for the middle-mass Higgs state is also somewhat higher than the 
theoretical value given by Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode standard model with TeV-
scale extra dimensions for ...[ Kaluza-Klein type ]... dimension... D=8 ... m_t = 172-175 GeV and 
m_H=176-188 GeV ...".



ATLAS may have seen two of the three Higgs Mass States, 
thus supporting the STABLE Universe of the E8-Cl(16) model NJL Sector: 

ATLAS, for the Full 2016 36.1 fb-1 of data in the Higgs -> ZZ* -> 4l channel, 
on 5 July 2017 released ATLAS-CONF-2017-058 saying: 
“... A search for heavy resonances decaying into a pair of Z bosons leading to l+ l- l+ l- 
... final state... where l stands for either an electron or a muon, is presented. 

[ that includes the Higgs -> ZZ* -> 4l channel ]
The search uses proton–proton collision data at a centre-of-mass energy of 13 TeV 
corresponding to an integrated luminosity of 36.1 fb-1 collected with the ATLAS 
detector during 2015 and 2016 at the Large Hadron Collider ...

excess ...[is]... observed in the data for m4l around 240 ... GeV ...
with a local significance of 3.6 sigma 

estimated under the asymptotic approximation, 
assuming the signal comes only from ggF production ...
The excess at 240 GeV is observed mostly in the 4e channel ...
Figure 6 presents the expected and observed limits at 95% confidence level
on sigma x BR(H->ZZ) of a narrow-width scalar for the ggF ... production modes,
as well as the expected limits  [figure truncated to relevant 140 - 300 GeV range]...

E8-Cl(16) Physics Model (viXra 1602.0319) NJL Sector has 3 Higgs mass states 
being around 125 GeV (observed) and 200 and 250 GeV.  

240 GeV is close enough to 250 GeV that the ATLAS 3.6 sigma peak 
should not be suppressed by LEE.



On 27 July 2017 Tommaso Dorigo posted this on his blog: 
“... An ATLAS 240 GeV Higgs-Like Fluctuation Meets Predictions

From Independent Researcher
A new analysis by the ATLAS collaboration, based of the data collected in 13 TeV proton-proton 
collisions delivered by the LHC in 2016, finds 

an excess of X-->4 lepton events at a mass of 240 GeV, 
with a local significance of 3.6 standard deviations. 

The search, which targeted objects of similar phenomenology to the 125 GeV Higgs boson discovered in 
2012, is published in ATLAS CONF-2017-058. 
Besides the 240 GeV excess, 
another one at 700 GeV is found, with the same statistical significance.
3.6 standard deviations correspond to a "one-in-six-thousand" chance to observe data at least as 
discrepant with the background model as what is observed, if they do come from background only. 
So it is something interesting, as one may entertain the hypothesis that the data do contain some extra 
signal in it, causing the observation. However, in general such fluctuations are common in collider data. 
Physicists have learnt to "derate" the computed significances of bumps appearing in new particle 
searches - equivalently, to increase the estimate of the probability (p-value) of seeing the data if coming 
from background-only fluctuations - by considering the number of independent places where a bump was 
sought for in the first place. The p-value-enhancing factor is commonly called "trials factor" and the effect 
addressed to as "Look-Elsewhere Effect" (LEE for conniosseurs).

0 Above: as a function of the reconstructed mass of the hypothetical particle decaying into four 
0 leptons, ATLAS plots the upper limit on the particle's production rate. The green+yellow band 
0 shows the range of values that the expected limit should take in the absence of any new particle, 
0 with green meaning "the central 68% quantiles" and yellow meaning "the central 95% quantiles". 
0 Whatever is above the curve is a significant-ish excess. The black points show the observed limit, 
0 which has a upward spike at 240 GeV due to the presence of an excess of events with that mass.

The two bumplets found by ATLAS have a "trial-factor-corrected" significance of just over 2 standard 
deviations (a few-in-hundred chance), so they appear insignificant. However, in case you have a model 
which predicts in advance the mass at which the particle signal should be found, the local 
significance (3.6 sigma in this case) should be the one to look at. And 3.6 sigma is a quite serious 
business: the number is called "strong evidence" by ATLAS itself when it refers to H->bb decays neatly 
evidenced in the same dataset through a careful new analysis (one which I have not had an occasion to 
talk about here, unfortunately).



Incidentally, 3.6 sigma are also about the significance of the 750 GeV X->gamma gamma bump found by 
ATLAS 2 years ago - you know, the one that caused 600 theoretical papers to flood the Cornell Arxiv in 
the matter of a few months. So you see: 3.6 sigmas can both be the first hint of a real signal - 
the 125 GeV H->bb one nobody doubts about - or a fluctuation that should not be taken too seriously and 
which is destined to die away, as the 750 GeV fairy.
Today, the 240 GeV ATLAS signal looks intriguing, for a couple of reasons. 
One is that an independent researcher, who has a past involvement in experimental physics research but 
is now doing totally different things, has predicted such a particle in a toy model he put together several 
years ago. The guy is Tony Smith (Frank D. Smith his registered name), a long-time follower of this blog. 
His toy model is described in a vixra paper he wrote in February last year. 

( see http://vixra.org/abs/1602.0319 and http://vixra.org/abs/1610.0318 )
The other is that Tony himself points out that CMS also seems to have been seeing slight excesses more 
or less where he predicted them, in their 4-lepton mass distribution. Being a CMS member, I will not 
comment on that statement, as CMS has not issued any on the matter. Whether the 240 GeV Higgs will 
join the 750 GeV one in the trash bin or whether instead it will grow to become an astounding new find, 
confirming Tony's model, is a topic on which I accept bets. Not from Tony himself though, as I won two 
with him already and I don't want to look like I exploit his perseverance in pursuit of exotic new physics 
signals - he is sort of a friend now. 
But if you believe this will become the next big LHC discovery, 
and are willing to bet $500 on it, drop me a line!

COMMENTS
...
Well, I hope some real theorist who can write real arxiv papers picks it up as a possible divertissement - 
Tony has tried to publish in the arxiv but as far as I remember he is sort of banned there.
Cheers,
T.
Tommaso Dorigo | 07/28/17 | 1:42 PM ...”. 

Thanks to ATLAS for explicitly stating in ATLAS-CONF-2017-058 the existence 
of a possible Higgs Mass State around 240 GeV at 3.6 sigma local significance. 

If ATLAS had ignored that possible peak, 
then LHC analysis of 2017 and future runs in the Higgs -> ZZ* -> 4l channel 

might have ignored possible peaks around 200 and 250 GeV, 
and the Individual’s Nambu-Jona-Lasinio 3-State HIggs-Tquark System 

might have been Effectively Suppressed 
and the Simple Consensus View 

of a single Higgs state at 125 GeV might have prevailed, 
just as the Simple Consensus View of a single Tquark state at 174 GeV 
prevailed at Fermilab, by ignoring any Tquark data at 130 and 220 GeV.

ATLAS’s honest public statement of Higgs -> ZZ* -> 4l observations at LHC 
gives me hope that there might be full and complete discussion and analysis 

not only of the NJL Sector of my E8-Cl(16) Physics model 
but also its Dark Energy : Dark Matter : Ordinary Matter Sector 

and its Calculation Sector (force strengths, paticle masses, etc) 
and its AQFT Sector.

http://vixra.org/abs/1602.0319
http://vixra.org/abs/1602.0319
http://vixra.org/abs/1610.0318
http://vixra.org/abs/1610.0318


Three T-quark mass states

The 174 GeV Tquark mass state (cyan dot) is not controversial. It has been observed at 
Fermilab since 1994, when a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark.
In particular, the green bar represents a bin in the 140-150 GeV range containing 
Semileptonic events considered by me to represent the Truth Quark, but as to which 
CDF said "... We assume the mass combinations in the 140 to 150 GeV/c^2 bin 
represent a statistical fluctuation since their width is narrower than expected for a top 
signal. ...". I strongly disagree with CDF’s “statistical fluctuation” interpretation, 
based on my interpretations of much Fermilab T-quark data. 

The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008)



in this semileptonic histogram:

The fact that the low (green) state showed up in both independent detectors
indicates a significance of 4 sigma.

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



Further, in February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis using 8 Dilepton CDF events (hep-ex/9810029)

shows that CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-
mass dilepton events that were indicated to be in the 120-135 GeV range, and shifted 
the mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting 
to discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 



In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF (hep-ex/9801014)

showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.



As to  the T-quark width for the 174 GeV mass state, which appears 
in the 1994 CDF and 1997 D0 semileptonic histograms to be about 40 GeV, 
which is 4 of the 10 GeV histogram bins, 
Mark Thomson, in “Modern Particle Physics” (Cambridge 2013) says:
“... Decay of the top quark ... The total decay rate is ... 

... For ... mt = 173 GeV ... the lowest-order calculation of the total decay width of the top 
quark gives t = 1.5 GeV ... 
The total width of the top quark is measured to be t = 2.0 +/- 0.6 GeV. 
The top width is determined much less precisely than the top quark mass because the 
width of the distribution ...[ color added to show correspondence to CDF and D0 histograms ]...

... is dominated by the experimental resolution. ...”. 

The T-quark total width t = 2 GeV is much smaller than the 40 GeV width 
experimentally observed at Fermilab and would, except for experimental resolution, 
fit well within one single bin in the 1994 CDF and 1997 D0 semileptonic histograms. 



As to  the T-quark width for the 130 GeV mass state, 
which appears in the 1994 CDF and 1997 D0 semileptonic histograms 
to be less than the 10 GeV histogram bin width, 
using the total width formula from Mark Thomson’s book and paraphrasing:   

“... For mt = 130 GeV ... the lowest-order calculation 
of the total decay width of the top quark gives t = about 0.5 GeV ...”. 

I think that the CDF explanation 
for the low mass T-quark peak in a single 10 GeV bin

"... We assume the mass combinations in the ... bin represent a statistical 
fluctuation since their width is narrower than expected for a top signal. ...". 

is highly unlikely since 
a similar low mass single 10 GeV bin T-quark mass peak was observed by the 
independent D0 detector.  

The mt = 130 GeV width of 0.5 GeV is only 1/20 of the 10 GeV bin width of that peak. 
The 20:1 = 10 : 0.5 observed width : actual width ratio for mt = 130 GeV 
is the same as  
the 20:1 = 40 : 2.0 observed width : actual width ratio for mt = 173 GeV. 

What differences between the mt = 130 GeV and mt = 173 GeV states 
might affect their relative experimental resolutions ? 

The mt = 130 GeV peak is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 
Since it is a simple Schwinger Source it has simple W - b - 2 jet decay.

The mt = 173 GeV peak is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups. 
Its decay scheme is more complicated, with 2 stages: 

175 to 130 GeV, a process of the Higgs - T-quark condensate system of E8 Physics
and 

simple W - b - 2 jet decay of the 130 GeV intermediate state. 

The wider width of the 173 GeV decay peak 
is due to the Higgs - T-quark condensate process. 



The 1997 UC Berkeley PhD thesis of Erich Ward Varnes gives details of some D0 
events and analysis, based on the Standard Model view of one T-quark mass state:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...
In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 

The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 



...
The result of reconstructing the top quark mass for a dilepton event is the distribution 
W(mt), which is evaluaed for 50 values of the top quark mass ... the intrinsic resolution 
of the dilepton mass reconstruction is much broader than the 4 GeV/c2 interval between 
assumed top quark masses ... the RMS of the typical W(mt) distribution ... typically lies 
between 35 and 40 GeV/c2 ... 

...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”.

In E8 Physics (viXra 1508.0157) there are, as stated above, three T-quark mass states, 
so in order to keep the kinematic constraint 

“The masses of the reconstructed t and tbar in the event are equal” 
the t and tbar must be in the same mass state, which is physically realistic because 
the t and tbar are created together in the same collider collision event. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



Appendix - Details of Force Strength and Boson Mass Calculations

Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1)0    IV5             4        RP^1xS^4

SU(3)0      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2)0     Spin(5) / SU(2)xU(1)0    IV3             2        RP^1xS^2

U(1)0                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force0                    M                                Vol(M)

gravity0                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^20               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity0          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^40    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs, W+, W-, Z0: 

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(1,25) E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(1,25) E8 model, the fundamental mass scale vacuum expectation value v of 
the Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs" Higgs in CP2 Internal Symmetry Space
  |"           |
  | "          |
  | "          |
  | mass = 145"| Non-Condensate Higgs Mass = 145
  |"           |
  |            |
  |            |
Higgs " Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(1,25) E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar " Effective Higgs in CP2 Internal Symmetry Space
 \"  |"  /"           |
  \ " |    / "           |
   \" |  /mass = 145"     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(1,25) E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



Appendix - Details of Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes, 
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(1,25) E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Appendix - Massless Realm Beyond EW Symmetry Breaking

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry
and no particles have any mass from the Higgs.
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?
2 - How did our Universe evolve in that early Massless Phase

of its first 10^(-11) seconds or so ?
3 - What do physical phenomena look like in the Massless Phase ?

1 - Can we build a collider that will explore the Massless Phase ?
Yes: In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel
length about 1000 km. Marc Sher has noted that by now (late 2012 / early
2013) the cost estimate of $12 billion should be doubled or more. My view
is that a cost of $100 billion is easily affordable by the USA as it is far less
than the Trillions given annually since 2008 by the USA Fed/Treasury
to Big Banks as Quantitative Easing to support their Derivatives Casino.
Science will advance AND non-Bankster people will get paying jobs.



2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ?

In the context of E8 Physics our Universe began 
as a Quantum Fluctuation from a Parent Universe 
whereby our Universe initially had 
Planck Scale Temperature / Energy 10^32 K = 1.22 x 10^19 GeV.

Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8)
that eventually produces the 12-dim SU(3)xSU(2)xU(1) Standard Model 
along with 16-dim U(2,2) Conformal Gravity Ghosts. 

Fermion term of 8-dimensional half-spinor Spin(8)
corresponding to first-generation fermion particles and antipartices
(electron, RGB Up quarks; neutrino, RGB down quarks);

Base Manifold of 8-dimensional Octonionic Spacetime.

With respect to 8-dimensional Spacetime
the dimensionality of the Gauge Boson term is 28 x 1 = 28
and
the dimensionality of the Fermion term is 8 x 7/2 = 28
( see Weinberg's 1986 Dirac Memorial Lecture at page 88 and note that 7/2 + 7/2 + 1 = 8 )
so
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale
due to Triality-based cancellations, an effective Subtle Supersymmetry.

Since the lower energy forms of E8 Physics are derived from
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity
(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).

Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings
of Zizzi Inflation produce about 10^77 fermion particles.

At the End of Inflation Our Universe had Temperature / Energy
10^27 K = 10^14 GeV



A consequence of the end of Octonionic Inflation
was the freezing out of a preferred Quaternionic Subspace
so that 8-dim Octonionic Spacetime was converted into
(4+4)-dim Kaluza-Klein spacetime M4 x CP2

where M4 is Minkowski Physical 4-dim spacetime and
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space.

The geometry of that splitting of spacetime produces a Higgs mechanism.
(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV
collisions among them would for each of the 10^77 fermions
produce jets containing about 10^12 particles of energy 100 GeV or so
so that the total number of such particles is about 10^89.

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three
constituent quarks, and there would have been roughly as many quarkantiquark
pairs in thermal equilibrium as photons ... 
before annihilation there must have been a slight excess ... of quarks over antiquarks, 
so that some quarks would survive to form nucleons when all the antiquarks had
annihilated with quarks. There was also a slight excess of electrons over
positrons, to maintain charge neutrality of the universe ...".

Therefore, 
in the interval between the End of Inflation and ElectroWeak Symmetry Breaking
most of the quarks in 10^89 fermions formed quark-antiquark pairs 
that produced as a condensate the Higgs that is needed for Mayer-Higgs.
The quark-antiquark condensate Higgs then
Breaks ElectroWeak Symmety at Temperature / Energy 3 x 10^15 K = 300 GeV
and gives mass to particles and at age 10^-(11) seconds
ends the Massless Phase of the history of Our Universe.



3 - What do physical phenomena look like in the Massless Phase ?

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5)
where MW is a Weak Boson Mass factor that goes away in the Massless
Realm where the Weak Force becomes a strong 0.25345.

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix
might be democratic which to me means that in the Massless Realm you
might say that there is just a democratic mixing matrix of the form 1/3 x
1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based
on the Wave Picture instead of the Particle Picture. 
Instead of a particle with mass moving slower than light 
the picture is a massless particle moving at light speed 
with its energy defined by its frequency.

In that picture, for example:

a Muon is distinguishable from an electron by higher frequency due to 2-fold 4+4 path of 
second generation fermions instead of simple 4 path of first generation fermions.

Quark wave paths have S7 x RP1 structure whose greater complexity
produces higher frequency than Lepton wave paths.

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on
standing wave frequencies instead of masses of particles, nuclei, etc.



Appendix - Kobayashi-Maskawa Parameters

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(1,25) E8 model the Kobayashi-Maskawa parameters are determined in terms 
of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



Appendix - Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(1,25) E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(1,25) E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(1,25) E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



Appendix - Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



Appendix - Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(1,25) E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact. 



Appendix - Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle fermion pairs 
allowed  by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.

Just as the pion mass of .14 GeV is less than the sum of the masses of a quark and an 
antiquark, pairs of oppositely charged pions may form a bound state of less mass than 
the sum of two pion masses.

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly around
0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 1.221 x 
10^19 GeV.



Appendix - Lagrangian Terms 

Gauge Gravity and Standard Model terms of Lagrangian have total weight 28 x 1 = 28 
12 generators for SU(3) and U(2) Standard Model  +

+ 16 generators for U(2,2) of Conformal Gravity = 
= 28 D4 Gauge Bosons each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types each with 8-dim Lagrangian weight = 7/2

Since Boson Weight 28 = Fermion Weight 28 
the Cl(1,25) E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 















Appendix - E8 Fermionic AntiCommutators

Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 
The periodicity property of Real Clifford Algebras shows that E8 Spinor Fermions can 
also be described using anticommutators as well as commutators 
so that the E8 Physics model describes both Bosons and Fermions realistically. 

Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and 
half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements 
so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics 
and are wrong. 

However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 

The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
...



One can ... use a coordinate representation of the oscillators by introducing real 
coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors which satisfy Bose commutation 
rules 
...
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations 
...
Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...". 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure from the 
two copies of F4 embedded in two copies of Cl(8) whose tensor product produces 
Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting anticommutator 
structure from the two copies of F4 embedded in two copies of Cl(8) whose tensor 
product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics. 



Appendix - Details of Coleman-Mandula

The Cl(1,25) E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built 
with respect to spinor representations for 8-dim Spin(1,7) spacetime.













Appendix - Details of Mayer - Higgs

Excerpts from: 

Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” 

and 
Meinhard Mayer in 

“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981))

and 

Shoshichi Kobayashi and Katsumi Nomizu in 
“Foundations of Differential Geometry Vol. I”, 

Interscience (1963)



























































Appendix - Higgs as Primitive Idempotent

By identifying the Higgs with Primitive Idempotents of the Cl(8) real Clifford algebra,
the Higgs is not seen as a simple-minded fundamental scalar particle, but rather
the Higgs is seen as a quantum process that creates a fermionic condensate
with which it interacts to make the fermions appear massive.
The Primitive Idempotent Higgs is part of my E8 Physics model
in terms of which the Primitive Idempotent Higgs is seen to do all the nice things
that the fundamental scalar particle Higgs needs to do,
and to be effectively a Higgs-Tquark system with 3 mass states. 

The conventional Standard Model has structure:
spacetime is a base manifold;
particles are representations of gauge groups
gauge bosons are in the adjoint representation
fermions are in other representations (analagous to spinor)
Higgs boson is in scalar representation.

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8):
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints)
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints)
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors.

There is no room for a fundamental Higgs in the E8 of E8 Physics.

However,
for E8 Physics to include the observed results of the Standard Model
it must have something that acts like the Standard Model Higgs
even though it will NOT be a fundamental particle.

To see how the E8 Physics Higgs works,
embed E8 into the 256-dimensional real Clifford algebra Cl(8):

Cl(8)                         256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1
      
Primitive                    16 = 1                         +  6                        + 1
Idempotent                                                    + 8

E8 Root Vectors      240 =        8 + 28 + 56 + 56 + 56 + 28 + 8

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed
into two 8-dimensional half-spinor parts each of which is related by Triality
to 8-dimensional spacetime and has Octonionic structure. In that decomposition:
the 1+6+1 = (1+3)+(3+1) is related to two copies of
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure



and
the 8 = 4+4 is related to two copies of
a 4-dimensional Co-Associative subspace of the Octonionic structure
(see the book “Spinors and Calibrations” by F. Reese Harvey)

The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent
when combined with the 240 E8 Root Vectors
forms the full 248-dimensional E8.

It represents a Cartan subalgebra of the E8 Lie algebra.

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent
is the Higgs of E8 Physics.

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent
represent:

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron
so
the E8 Higgs effectively creates/annihilates the fundamental fermions and

the E8 Higgs is effectively a condensate of fundamental fermions.

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces,
by freezing out a preferred 4-dim Associative Quaternionic subspace,
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2
with 4-dim M4 physical spacetime.

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent
includes the Cl(8) grade-0 scalar 1
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar
(or pseudoscalar) and in that respect is similar to Standard Model Higgs.

Not only does the E8 Higgs fermion condensate transform with respect
to 4-dim physical spacetime like the Standard Model Higgs but

the geometry of the reduction from 8-dim Octonionic spacetime
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives
E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure.

Since the second and third fermion generations emerge dynamically from the
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate.
Since the Truth Quark is so much more massive that the other fermions,

the E8 Higgs is effectively a Truth Quark condensate.
When Triviality and Vacuum Stability are taken into account,

the E8 Higgs and Truth Quark system has 3 mass states.



Appendix - Joy Christian Correlations

Bell’s Theorem 
on Quantum Correlations is based on the Hopf Fibration RP1 -> S1 -> S0 = {-1,+1}. 

Joy Christian has shown that it is more realistic 
to base Quantum Correlations on the Hopf Fibrations 
S1 -> S3 -> S2 = CP1 and S3 -> S7 -> S4 = QP1 and S7 -> S15 -> S8 = OP1
where R, C, Q, and O are Real, Complex, Quaternion, and Octonion Division Algebras. 

In his book “Disproof of Bell’s Theorem” (BrownWalker Press, 2nd ed, 2014) 
Joy Christian said: 
“... Every quantum mechanical correlation can be understood as 
a classical, local-realistic correlation among a set of points of a parallelized 7-sphere 
...
physical space ... respects the symmetries and topologies of a parallelized 7-sphere 
...
because 7-sphere ...[is]... homeomorphic to the ...[Octonion]... division algebra ... 
it is the property of division that ....[is]... responsible for ... local causality in the world 
... 
To understand this reasoning better, recall that, just as a parallelized 3-sphere is a 2-
sphere worth of 1-spheres but with a twist in the manifold S3 (=/= S2xS1) , 
a parallelized 7-sphere is a 4-sphere worth of 3-spheres 
but with a twist in the manifold S7 (=/= S4xS3) 
... just as S3 is 
a nontrivial fiber bundle over S2 with Clifford parallels S1 as its linked fibers, 
S7 is also 
a nontrivial fiber bundle ... over S4 ... with ... spheres S3 as its linked fibers. 
...
it is the twist in the bundle S3 that forces one 
to forgo the commutativity of complex numbers (corresponding to the circles S1) 
in favor of the non-commutativity of quaternions. 
In other words, a 3-sphere is not parallelizable by the commuting complex numbers but 
only by the non-commuting quaternions. And it is this noncommutativity that gives rise 
to the non-vanishing of the torsion in our physical space. 

In a similar vein, the twist in the bundle S7 (=/= S4xS3)  forces one to forgo the 
associativity of quaternions (corresponding to the fibers ) in favor of the non-
associativity of octonions. 
In other words, a 7-sphere is not parallelizable by the associative quaternions but
only by the non-associative octonions. 

... it can be parallelized ... because its tangent bundle happens to be trivial:
Once parallelized by a set of unit octonions, 
both the 7-sphere and each of its 3-spherical fibers remain closed under multiplication. 
This, in turn, means that 



the factorizability or locality condition of Bell is ... satisfied within a parallelized 7-sphere. 
The lack of associativity of octonions, however, entails that, unlike the unit 3-sphere
[which is homeomorphic to the ... group SU(2)], a 7-sphere is not a group manifold ...
the torsion within the 7-sphere ... varies from one point to another of the manifold. 
It is this variability of the parallelizing torsion within that is ultimately responsible for the 
diversity and non-linearity of the quantum correlations we observe in nature ...”. 

The 7-sphere S7 is the unit sphere in 8-dim space. 
S7 is not a Lie algebra, but is a Malcev algebra 
and is naturally embedded in the D4 Lie algebra Spin(8) which 
is topologically composed of ( but =/= the simple product S7 x S7 x G2 ) 
2 copies of S7 and 14-dim Lie Algebra G2 of the Octonion Automorphism Group. 

28-dim D4 Lie algebra Spin(8) can be represented by 8x8 antisymmetric real matrices 
It is a subalgebra of 63-dim A7 Lie Algebra SL(8,R) of all 8x8 real matrices with det = 1. 

Unimodular SL(8,R) is the non-compact Lie algebra corresponding to SU(8). 
SL(8,R) effectively describes the 8-dim SpaceTime of E8 Physics
as a generalized checkerboard of SpaceTime HyperVolume Elements. 
Anderson and Finkelstein in Am . J. Phys. 39 (1971) 901-904 said: 
"... Unimodular relativity ... expresses the existence of a fundamental element of 
spacetime hypervolume at every point. ...". 
From the Real Clifford Algebra Cl(16) and 8-Periodicity 
64-dim R+SL(8,R) appears from factoring Cl(16) = tensor product Cl(8)xCl(8) 
as the tensor product of the 8-dim vector spaces 8v of each of the Cl(8) factors
so that 64-dim R+SL(8,R) = 8v x 8v 
If you regard the two Cl(8) as Fourier duals then 
one 8v describes 8-dim Spacetime Position and the other 8v describes its Momentum.

David Brown, in May 2012 comments on scottaaronson.com blog, said: 
“... Where did Bell go wrong? Bell used quantum SU(1) states 
whereas Christian correctly uses quantum SU(8) states ...[from]... 
Christian’s parallelized 7-sphere model. ...
Every quantum mechanical Christian SU(8) correlation can be understood 
as a realistic, non-local Christian SU(8) correlations among a set of points 
of a parallelized 7-sphere ... More importantly, if Christian’s theory of local realism is true 
then SU(8) should be the gauge group for physical reality ...”. 
SU(8) is the compact version of SL(8,R), so it seems to me that it is David Brown’s idea, 
possibly motivated by SU(8) and SL(8,R) in E7 of D = 4 N = 8 supergravity models, that 
Joy Christian’s S7 Quantum Correlations have fundamental SL(8,R) structure. 



Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 ,  
“Contractions of Exceptional Lie Algebras and SemiDirect Products” , showed that 
SL(8,R) appears in the E8 Maximal Contraction = semi-direct product H92 x SL(8,R) 
where 
H92 is (8+28+56 +1+ 56+28+8)-dim Heisenberg Creation/Annihilation Algebra 

so that H92 x SL(8,R) has 7-graded structure:

grade -3 = Creation of 1 fermion (tree-level massless neutrino) 
with 8 SpaceTime Components for a total of 8 fermion component creators 
(related to SpaceTime by Triality) 

grade -2 = Creation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
for a total of 28 Boson creators 

grade -1 = Creation of 7 massive Dirac fermion
each with 8 SpaceTime Components for a total of 56 fermion component creators

grade 0 = 1 + SL(8) = 1+63 = 64-dim 
representing 8-dim SpaceTime of HyperVolume Elements 

grade 1 = Annihilation of 7 massive Dirac fermions 
each with 8 SpaceTime Components for a total of 56 fermion component annihilators 

grade 2 = Annihilation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity
for a total of 28 Boson annihilators 

grade 3 = Annilation of 1 fermion (tree-level massless neutrino)
with 8 SpaceTime Components for a total of 8 fermion component annihilators 
(related to SpaceTime by Triality)

Here is how Physics Structures expand from Joy Christian’s S7 to E8 Physics: 

7-dim S7 - Lie Algebra -> 28-dim Spin(8) 

28-dim Spin(8) - Full 8x8 Matrix -> 63-dim SL(8,R) 

63-dim SL(8,R) - Creation/Annihilation -> 248-dim H92xSL(8,R) 

248-dim H92xSL(8,R) - Expansion -> 248-dim E8 



The E8 expansion of H92 x SL(8,R) has physical interpretation 
leading to a Local Classical Lagrangian with Base Manifold Spacetime, 
Gravity + Standard Model Gauge Boson terms, and Fermion terms 
for 8-dim spacetime and First-Generation Fermions (with 4+4 dim Kaluza-Klein and Second 
and Third Fermion Generations emerging with Octonionic Symmetry being broken to Quaternionic) : 

248-dim E8 = 120-dim D8 + 128-dim half-spinors of D8

In Symmetric Space terms: 

E8 / D8 = (64+64)-dim (OxO)P2 Octo-Octonionic Projective Plane 
64 = 8 components of 8 fermion particles 
64 = 8 components of 8 fermion antiparticles 

D8 / D4xD4 = 64-dim = 8 position coordinates  x 8 momentum coordinates

one D4 = 28 = 12 Standard Model Ghosts + 16 Conformal Gravity Gauge Bosons 
(4 of the 16 are not in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

other D4 = 28 = 16 ConformalGravity Ghosts + 12 Standard Model Gauge Bosons 
(4 of the 12 are not  in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

My E8 Physics model (viXra 1405.0030 vG) was initially inspired back in the 1980s 
by D = 4, N = 8 supergravity models. 

Yoshiaki Tanii in his book “Introduction to Supergravity” (Springer 2014) said: 
“... Poincare supergravity constructed in the highest spacetime dimension 
is D = 11, N = 1 theory ... the low energy effective theory of M theory ... 
D = 11 supergravity has AdS4 x S7 spacetime ... 
This ... corresponds to the AdS4 solution of D = 4, N = 8 gauged supergravity ... 
D = 4, N = 8 gauged supergravity is ... related to 
a compactification of D = 11 supergravity ... by a seven-dimensional sphere S7 ... 
N = 8 supergravity ... the maximal supergravity ...[has]... multiplets ... 

1   8  28  56  70  56  28   8   1
... D = 4, N = 8 Supergravity ... has global E7(+7) and local SU(8) symmetries. ...”. 

Supergravity itself did not quite work for me. In hindsight, 
D = 4, N = 8 maximal global symmetry is only E7 with maximal compact SU(8) 

(noncompact version of SU(8) is SL(8,R) which is only part of the maximal contraction of E8) 
and the supergravity with maximal global symmetry E8 with maximal compact D8 
is  D = 3, N = 8 whose spacetime is only 3-dimensional. (Samtleben, arXiv 0808.4076). 

The S7 led me to work with Spin(8) which is the bivector Lie algebra 
of the Real Clifford Algebra Cl(8) with graded structure  1   8  28  56  70  56  28   8   1 
When Spin(8) seemed too small, I went to F4 which contained 
Spin(8) for Gauge Bosons, Spin(9) / Spin(8) for 8-dim SpaceTime, 
and F4 / Spin(9) for 8 fermion particles + 8 fermion antiparticles. 
When F4 failed to have desired complex structure, I went to E6. 
When E6 failed to have all the necessary fermion components and gauge boson ghosts, 
I went to E8 and found the E8 Physics model that as of now seems to be realistic. 



How does Bell-Christian-Brown SL(8,R) Quantum Theory 
fit with the Bohm Quantum Potential of E8 Physics 

( http://vixra.org/pdf/1405.0030vG.pdf ) ?

Comparison of Bohm's Quantum Potential hidden variable "lambdas"
with Bell's "lambdas” and Joy Christian's (arxiv 0904.4259)"lambdas":
Peter Holland, in his book "The Quantum Theory of Motion, an Account of
the de Broglie - Bohm Causal Interpretation of Quantum Mechanics"
(Cambridge 1993) said:
"... 11.5.1 Bell's Inequality ... In discussing the EPR spin experiment Bell
supposed that the results of the two spin measurements are determined
completely by a set of hidden variables lambda and made two assumptions
which he claimed should be satisfied by a local hidden-variables theory:
(i) The result A of measuring sigma1 . a on particle 1 is determined solely by
a and lambda, and the result B of measuring sigma2 . b on particle 2 is
determined solely by b and lambda , where a and b are unit vectors with
a . b = cos(delta).
Thus A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
Possibilities such as A = A( a , b , lambda ) and B = B( a , b , lambda ) are
excluded.
(ii) The normalized probability distribution of the hidden variables depends
only on lambda : rho = rho( lambda ).
Possibilities such as rho = rho( lambda , a , b ) are excluded.
...
We now consider to what extent assumptions (i) and (ii) are valid in the
causal [Bohm Potential] interpretation ... The hidden variables are then the
particle positions x1 , x2 (the internal orientation spin vectors s1 , s2 along
the trajectories are determined by the positions and the wavefunction ...) …
the eventual results ... for each of sz1 and sz2 is determined by the intial
positions of both particles and by delta , i.e., A = A (x1 , x2 , a . b ) ,
B = B( x1 , x2 , a . b ) Thus assumption (i) is not valid ...
Neither is assumption (ii) satisfied. ...
In reproducing ... the quantum mechanical correlation function ...
Ppsi( a , b ) = ... = - cos( delta ) ... the causal [Bohm Potential] interpretation
disobeys both of Bell's basic assumptions. ...".

So, Bell's "lambdas" obey (i) and (ii) and so obey Bell's inequality
and
Bohm's "lambdas" violate (i) and (ii) and so violate Bell's Inequality
but obey the quantum experimentally observed correlation function.

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf


Joy Christian (see arxiv 0904.4259) explicitly violates (i) by replacing
A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
with
A = A( a , lambda ) in S2 and B = B( b , lambda ) in S2.
However, Joy does not violate (ii). Joy says: "... once the state lambda is
specified and the two particles have separated, measurements of A can
depend only on lambda and a, but not b, and likewise measurements of B
can depend only on lambda and b, but not a ...[ compare the (ii)-violation by
Bohm's lamdbas as stated above ]... Assuming ... that the distribution
rho( lambda ) is normalized on the space /\, .we finally arrive at the
inequalities ... exactly what is predicted by quantum mechanics ... we have
been able to derive these results without specifying what the complete state
lambda is or the distribution rho( lambda ) is, and without employing any
averaging procedure ... the correlations [ for the examples of 0904.4259 ] …
are simply the local, realistic, and deterministic correlations among certain
points of ... S3 and S7 ... This implies that the violations of Bell inequalities
... have nothing to do with quantum mechanics per se ...".

So, even though Joy's lambdas do not violate (ii), when Joy "... derive[s] ...
the exact quantum mechanical expectation value ... - a . b " Joy's result is
consistent with that of Bohm's "lambdas".

Joy's "lambdas" are classical and local (in Joy's sense).

Bohm's "lambdas" are quantum and, since Joy does not change Bell’s (ii),
nonlocal (in Joy's sense).

Joy's "lambdas" and Bohm's "lambdas" are consistent with each other
with respect to their calculated quantum expectation values.



Could Joy's "lambdas" be considered as a Classical Limit of Bohm's "lambdas" ?

Consider again Peter Holland's book in which he says:
"... 6.9 Remarks on the path integral approach ... Feynman['s] ... route to
quantum mechanics ... rests on the trajectory concept and so may be
expected to have some connection with the causal [Bohm Potential]
formulation. ... Feynman provides a technique for computing ... the
transition amplitude (Green function or propagator) ... from the classical
Lagrangian ... One considers all the paths ... and associates with each an
amplitude ... These tracks are ... called 'classical paths' ... one sums
(integrates) over all the paths ... the solution .. is given by ... Huygens'
principle ... of all the paths ... one of them will be the actual trajectory
pursued by the quantum particle according to the [Bohm Potential] guidance
formula ... We shall refer to ... it ... as the 'quantum path' ... For an
infinitesimal time interval ... the propagator is just the classical wavefunction
... a finite path may be decomposed into many such infinitesimal steps, the
net propagator being obtained by successive applications of Huygens'
construction ... We may view the Feynman procedure as a method of
obtaining the quantum action from the set of all classical actions. ...".

If Joy Christian's classical "lambdas" are identified with Feynman path
Lagrangian / Green function propagators, and if their Huygens' sums can be
seen to produce the Bohm "lambdas",
then Joy's work will show a nice smooth classical limit (as opposed to Bell's
discordant classical limit) for the Bohm Quantum Potential.

If the Bohm Quantum Potential can then be used as a basis for a construction
of a realistic AQFT (Algebraic Quantum Field Theory)
then maybe Joy Christian's work will help show a useful connection (and
philosphical reconciliation) between
the Classical Lagrangian physics so useful in detailed understanding 
of the Standard Model
and
of AQFT along the lines of 
generalization of the Hyperfinite II1 von Neumann factor algebra. 



Appendix - Details of Conformal Gravity and ratio DE : DM : OM

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic unevolved E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



Conformal Gravity + Dark Energy and Pioneer Anomaly 

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...



The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

My view can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;

and

a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.



Transition at Orbit of Uranus:

It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



Conformal Gravity + Dark Energy and Warp Drive 

Gabriele U. Varieschi and Zily Burstein in arXiv 1208.3706 showed that with Conformal 
Gravity Alcubierre Warp Drive does not need Exotic Matter. 

In E8 Physics of viXra 1602.0319 Conformal Gravity gives Dark Energy which expands 
our Universe and can curve Spacetime. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said “... based on the 
model of dark energy a proposed by Beck and Mackey ... assume... that photons ... can 
exist in two different phases: 
A gravitationally active phase where the zeropoint fluctuations contribute to the [dark 
energy] cosmological constant /\, 
and a gravitationally inactive phase where they do not contribute to /\. 
... this type of model of dark energy can lead to measurable effects in supeconductors, 
via ... interaction with the Cooper pairs in the superconductor. ... 
the transition between the two graviphoton’s phases ... occurs at the critical temperature 
Tc of the superconductor, which defines a cutoff frequency of opoint fluctuations ... 
Graviphotons can form weakly bounded states with Cooper pairs ... 
[which] ... form a condensate ...[in]... superconduct[ors] ... 
the cosmological cutoff frequency [could be measured] through the measurement of the 
spectral density of the noise current in resistively shunted Josephson Junctions ...”. 

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 and 1206.516 showed that BSCCO 
superconducting crystals are natural Josephson Junctions. 

(BSCCO image from Wikipedia)

A Pentagonal Dipyramid configuration of 16 BSCCO crystals cannot close in flat 3-dim 
space, but can close if Conformal Dark Energy accumulated in the BSCCO Josephson 
Junctions curves spacetime. Such spacetime curvature allows construction of a 
Conformal Gravity Alcubierre Warp Drive that does not need Exotic Matter. 
“... If you spend any time playing with Geomag models, 
you are sure to stumble upon the structure ...



... which consists of four tetrahedra joined along faces. It looks as if you might be able to 
add one more bond to close the gap, creating a solid of five joined tetrahedra. But it 
doesn’t work. The gap is slightly too wide. ...” ( bit-player.org/2012/dancing-with-the-spheres )

To close the 7.36 degree gap, 
you can contract space in the tetrahedron containing the gap,
keep unchanged the space in the other 4 tetrahedra, and 
expand space just outside the structure and opposite to the gap tetrahedron. 



In these images ( from simplydifferently.org/Present/Data/Johnson_Solid/13.jpg )

the red edge designates two of the choices of which tetrahedron contains the gap 
and 
in this image (from Wikipedia on Alcubierre drive ) 

the structure is shown with space contracting in front of the gap tetrahedron 
and expanding behind the structure. 
“... Alcubierre drive (Wikipedia) ... Rather than exceeding the speed of light within a local 
reference frame, a spacecraft would traverse distances by 

contracting space in front of it and expanding space behind it, 
resulting in effective faster-than-light travel ... the Alcubierre drive shifts space around 
an object so that the object would arrive at its destination faster than light would in 
normal space ...”. 

The Alcubierre Warp Drive ( by John G. Cramer, Alternate View Column AV-81 ) 
“... General relativity does not forbid faster-than-light  [FTL] travel or communication, but it does
require that the local restrictions of special relativity must apply ... One example of this
is a wormhole connecting two widely separated locations in space ... by transiting the wormhole 
the object has traveled ...[at]... an effective speed of ...[many]... times the velocity of light.



Another example of FTL in general relativity is the expansion of the universe itself. 
As the universe expands, new space is being created between any two separated objects. 
The objects may be at rest with respect to their local environment and with respect to the 
cosmic microwave background, but the distance between them may grow at a rate greater than 
the velocity of light. According to the standard model of cosmology, parts of the universe are 
receding from us at FTL speeds, and therefore are completely isolated from us 
...
Alcubierre has proposed a way of beating the FTL speed limit that is somewhat like the 
expansion of the universe, but on a more local scale. He has developed a "metric" for general 
relativity ... that describes a region of flat space surrounded by a "warp" that propels it forward at 
any arbitrary velocity, including FTL speeds. Alcubierre's warp is constructed of hyperbolic 
tangent functions which create a very peculiar distortion of space at the edges of the flat-space 
volume. In effect, new space is rapidly being created ... at the back side of the moving volume, 
and existing space is being annihilated ... at the front side of the moving volume. 
Thus, 
a space ship within the volume of the Alcubierre warp (and the volume itself) would be pushed 
forward by the expansion of space at its rear and the contraction of space in front. 
Here's a figure from Alcubierre's paper showing the curvature of space ... 

... Since a ship at the center of the moving volume of the metric is at rest with respect to locally 
flat space, there are no relativistic mass increase or time dilation effects. The on-board 
spaceship clock runs at the same speed as the clock of an external observer, and that observer 
will detect no increase in the mass of the moving ship, even when it travels at FTL speeds. 
Moreover, Alcubierre has shown that even when the ship is accelerating, it travels on a
free-fall geodesic. In other words, a ship using the warp to accelerate and decelerate is always 
in free fall, and the crew would experience no accelerational gee-forces. Enormous tidal forces 
would be present near the edges of the flat-space volume because of the large space curvature 
there, but by suitable specification of the metric, these would be made very small within the 
volume occupied by the ship ...”.

( image below from George Dvorsky in Daily Explainer 11/26/12 at io9.gizmodo.com )



Appendix - Kepler Polyhedra and Planets 

Abstract

This is my view of extension to Uranus and Neptune 
of Kepler’s Mysterium Cosmographicum idea 
of relationship of Polytopes and Planetary Orbits

( images other than 24-cell are from, or adapted from, Wikipedia and Wolfram MathWorld )



Mercury =   Outer Sun-Sphere = Inner Octahedron 
Octahedron = 6 space Axes

Venus / Mercury = 0.72 / 0.39 = 1.85

Venus = Outer Octahedron = Inner Icosahedron 
Icosahedron = 12 Golden Edge-Points of Octahedron



Earth / Venus = 1 / 0.72 = 1.39

Earth = Outer Icosahedron = Inner Dodecahedron 
Icosahedron = 2 Octahedral embeddings = Earth + Moon

Dodecahedron = Dual Icosahedron



Mars / Earth = 1.52 / 1 = 1.52 

Since Earth+Moon has 2 Outer Icosahedra, use 1.26 x 1.26 = 1.59

Mars = Outer Dodecahedron = Inner Tetrahedron 
Tetrahedron = 4 / 20 of Dodedahedron Vertices

Tetrahedron = self-dual => stellated octahedron => unstable = Asteroids



Jupiter / Mars = 5.2 / 1.52 = 3.42

Jupiter = Outer Tetrahedron = Inner Cube 
Cube = 2 Tetrahedron Vertices = Dual Octahedron



Saturn / Jupiter = 9.54 / 5.20 = 1.83

Saturn = Outer Cube = Inner CubOctahedron 
Cuboctahedron = Truncated Cube

Poincare Gravity Space = Tiled by Cube



Uranus / Saturn = 19.19 / 9.54 = 2.01 

 

Uranus = Outer CubOctahedron = Inner Rhombic Dodecahedron 
Rhombic Dodecahedron = Dual Cuboctahedron

Cuboctahedron containing Cube of centers of Triangle Faces and 
Cuboctahedron within Basic Cube prior to Truncation

Uranus Orbit = Boundary of Pioneer Conformal Gravity Dark Energy 

Cuboctahedron = Buckminster Fuller Vector Equilibrium = Center of 4-dim 24-cell 



Neptune / Uranus= 30.06 / 19.19 = 1.57

Neptune = Outer Rhombic Dodecahedron = Inner Conformal Gravity Space 

Rhombic Dodecahedron = Center of 4-dim 24-cell 

Conformal Gravity Space = Tiled by Rhombic Dodecahedra



Appendix - Spinor Growth, Octonion Inflation ended by Quaternions

Where does the E8 of E8 Physics come from ? 
Based on David Finkelstein’s view of Fundamental Physics: 

In the beginning there was Cl(0) spinor fermion void

 
from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 

8-Periodicity of Real Clifford Algebras 
Cl(8) x ...( N times tensor product )... x Cl(8) = Cl(8N) 

shows that Cl(8) (or any tensor multiple it) is the basic building block 
of ALL Real Clifford Algebras, no matter how large they may be.



The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein

( see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications” 

and chapter E8 Quantum Theory ... page 23 of this paper )



In particular, the tensor product Cl(8) x Cl(8) = Cl(16) 

256 = sqrt(2^16) = 128 + 128 Cl(16) spinors 
128 Cl(16) half-spinors = 64 + 64 fermions + antifermions

120 = Cl(16) bivectors = D8 root vectors
120  + 64 + 64 = E8 root vectors

E8 / D8 = 128-dim (OxO)P2 OctoOctonionic Projective Plane
D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
one D4 contains D3 of Conformal Gravity+Dark Energy

other D4 contains A3 of Standard Model Color Force SU(3) 
( CP2 = SU(3) / SU(2)xU(1) of Kaluza-Klein contains SU(2)xU(1) of Electroweak Forces )

( Cl(16) = Cl(0,16) lives in Cl(1,25) of E8 26D String Theory ) 



One Cl(1,25) containing one Cl(0,16) containing one E8 gives a Lagrangian description 
of one local spacetime neighborhood. To get a realistic global spacetime structure, take 
the tensor product Cl(1,25) x ... x Cl(1,25) with all E8 local 8-dim Octonionic spacetimes 
consistently aligned as described by 64-dim D8 / D4xD4 (blue dots) (this visualization uses 
a hexagonal type of projection of the 240 E8 root vectors to 2-dim)    

which then fill up spacetime according to Gray Code Hilbert's curves: 



Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16,25 E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(1,25) E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(1,25) E8 Local Lagrangian Region 

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  
and 
IF the Cl(1,25) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. 

Let Cl(16) = Cl(8) x Cl(8) contained in Cl(1,25) where 
the first Cl(8) contains the D4 of Conformal Gravity with actions on M4 physical 
spacetime whose CPT symmetry determines the property matter - antimatter. 

Consider, following basic ideas of Geoffrey Dixon related to his characterization 
of 64-dimensional spinor spaces as C x H x O ( C = complex, H = quaternion, O = ocrtonion ), 
64-dim 64s++ = 8s+ x 8s+ of Cl(8) x Cl(8) = Cl(16)
and 
64-dim 64s+- = 8s+ x 8s- of Cl(8) x Cl(8) = Cl(16)
so that 
64s++ + 64s+- = 128s+ are +half-spinors of Cl(16) which is in E8

Then Cl(16) contains 
128-dim +half-spinor space 64s++ + 64s+- of Cl(16) in E8 = Fermion Generation 
and
128-dim -half-spinor space 64s-+ + 64s-- of Cl(16) not in E8 = Fermion AntiGeneration 

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16)  
and 
since, due to their +half-spinor property with respect to the first Cl(8), 
the 128s+ = 64s++ + 64s+- have only Effective Paths of QF Energy that go 
to the Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation. It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 



7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(1,25) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(1,25) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(1,25) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(1,25) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".



Why decoherence at 64 Unfoldings = 2^64 qubits ?
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 
The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 
NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 
Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240
Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 
If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 

256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



End of Inflation and Quaternionic Structure

In Cl(1,25) E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(1,25) E8 Physics is Cl(1,25) which contains 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 

Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen in
Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1



Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 



Appendix - Quaternion Hurwitz Shells - Primes and Powers of 2 

Conway and Smith, in “On Quaternions and Octonions” said: 
“... 5.1 The Hurwitz Integral Quaternions  ... Hurwitz ... found a ... definition ... that 
a+bi+cj+dk is a Hurwitz integer just if either all of a, b, c, d are in Z or all are in Z + 1/2 
... A prime Hurwitz integer P is one whose norm is a rational prime p. 
Analogously to the fact that p = p x 1 and p = 1 x p are the only ways p is the product of 
two rational primes, its only factorizations into two Hurwitz integers must have the form 
P = P' x U and P = V x P", where N(P) = N(P") = p and N(U) = N(V) = 1. 
So, we must ... study the Hurwitz units ... the Hurwitz integers of norm 1. 
                Theorem 1. There are precisely 24 Hurwitz units, namely 
the eight Lipschitz units +1, ±i, ±j, ±k, and the 16 others ±1/2 ± (1/2)i ± (1/2)j ± (1/2)k
... 
if P is a Hurwitz prime, then its only factorizations as a product of two Hurwitz integers 
are P = P U^(-1) x U and P = V x V^(-1) P as U and V run over the 24 Hurwitz units 
... Theorem 3. Each rational prime p 
admits at least one quaternionic factorization p = P0 P0           ...”.

Hurwitz quaternions whose (square) norm is rational prime 
are prime quaternions and there are no other prime quaternions. 
In particular, over the quaternions, no rational primes are prime.

The Hurwitz Integral Quaternions form the D4+ Lattice = Z4 Lattice that contains as a 
sublattice the D4 Lattice of the D4 Lie Algebra. 

An integer N is a Power of 2 
if and only if 

the D4+ Lattice sphere of radius N contains 24 D4+ Lattice vertices. 

An integer N is a Rational Prime 
if and only if 

the D4+ Lattice sphere of radius N contains 8 (1+N) D4+ Lattice vertices. 

The number of vertices of a Lattice on a sphere of given radius 
is described by the theta series of that lattice. 



Conway and Sloane, in “Sphere Packings, Lattices, and Groups” said: 
“... 

... The lattice Dn ... is ... the checkerboard lattice ... Theta series ...



... 
... The four-dimensional lattice D4 ... theta series ...

... ... we define Dn+ = Dn u ([1]+Dn) ... 
Dn+ is a lattice packing if and only if n is even ... D4+ = Z4 ... 

the theta series is  ...

  ...



 
...

...



...

...”.

theta series of lattice Z^4 = D4+ = 
= Number of ways of writing n as sum of 4 squares = 

= Sloane OEIS A000118

The green 24 numbers correspond to powers of 2 
(2,4,8,16,32) 

The red numbers correspond to primes beyond 2 
(3,5,7,11,13,17,19,23,29,31,37,41,43,47,53)

  1,   8, 24, 
 32,  24,  
 48,  96, 64,   24, 
104, 144, 96,   96, 112, 192, 192,  24, 
144, 312, 160, 144, 256, 288, 192,  96, 248, 336, 320, 192, 
240, 576, 256,  24, 
384, 432, 384, 312, 304, 480, 448, 144, 336, 768, 352, 288, 
624, 576, 384, 96, 456, 744, 576, 336, 432, 960, 576, 192



The D4+ Lattice lives in 4-dim Euclidean space and is made up of shells 
each of which is a set of vertices on a 3-sphere S3. 

Two ways to subdivide the S3 are 
( images from members.home.nl/fg.marcelis/24-cell.htm )

First, into 8 3-dim cube cells as a Tesseract Hypercube 

The D4+ Lattice shell of radius 3 has ( 1 + 3 ) x 8 = 32 vertices. 
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the 3 steps in the radius of the S3 of radius 3. 



For all prime numbers p, and only for those numbers, 
the D4+ Lattice shell of radius p has ( 1 + p ) x 8 vertices.
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the p steps in the radius of the S3 of radius p 
where p is a prime number. This is a geometric characterization of prime numbers 
relating the radius of the 3-sphere S3 with the number of vertices on the S3. 
Second, into 24 3-dim octahedron cells as a 24-cell. A 24-cell can be constructed from a 
Tessaract hypercube with 8 additional vertices, one at the center of each cube cell, 
by connecting pairs of additional vertices to the 4 vertices of the common face squares 
of each cube cell, producing 24 octahedron cells and 8+16 = 24 vertices of the 24-cell.

This produces a series of S3 shells of radius p x 2^n (for prime p) each having ( 1 + p ) 
x 24 vertices. The D4+ Lattice shell of radius 2 has the 24 vertices of a 24-cell.

They can dually be considered to be the centers of each of the 24 octahedron cells. 
For all S3 of radius 2^n for any n (i.e., for all radii that are powers of 2) the D4+ Lattice 
shell of radius 2^n has 24 vertices. This is a geometric characterization of powers of 
2 relating the radius of the 3-sphere S3 with the number of vertices on the S3.



Here are the numbers of vertices in the first 45 shells of the D4+ lattice. 
Red S3 shells have prime radius. Green S3 shells have power-of-2 radius. 

Purple S3 shells have prime x power-of-2 radius. 

m = radius of shell              N(m) = no. vertices in shell of radius m 
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =  ( 1 + 2 ) x 8 = 1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8



Clifford Algebras have dimension Powers of 2. 

The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) --> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein



Through Cl(0,16) the sequence is in Clifford Algebras whose Vectors are Powers of 2 
so that the D4 lattice spheres of Radius = Vector Dim contain 24 vertices
The 24-cell has 24 vertices

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(0,24), the Vectors have a Factor of 3 
so that 
the D4 lattice sphere of Radius = Vector Dim = 24 contains (1+3)x24 = 96 vertices 
The 24-cell has 96 edges. 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(1,25), the Vectors have a Factor of 13 
so that 
the D4 lattice sphere of Radius = Vector Dim = 26 contains (1+13)x24 = 336 vertices 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )

13 is the only number between 5 and 89 that is both Prime and Fibonacci. 
The 14 trees correspond to the 14 sections of the Klein Configuration. 

Klein Configuration represents group SL(2,7) with 336 elements. 
SL(2,7) is double cover of simple Klein Quartic symmetry group PSL(2,7) = SL(3,2)
Klein Configuration has central 14-gon, and so 14 slices. 
Each slice has 24 triangles.



Prime Powers of 2 sequence = Sloane OEIS A036378
n=0: 2^1 = 2 has 1 prime
2,

n=1: 2^2 = 4 has 1 prime
3, 

n=2: 2^3 = 8 has 2 primes
5, 7, 

n=3: 2^4 = 16 has 2 primes
11, 13, 

n=4: 2^5 = 32 has 5 primes
17, 19, 23, 29, 31, 

n=5: 2^6 = 64 has 7 primes
37, 41, 43, 47, 53, 59, 61, 

n=6: 2^7 = 128 has 13 primes
67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 127, 

n=7: 2^8 = 256 has 23 primes
131, 137, 139, 149, 151, 157, 163, 167, 173, 179, 181, 191, 193, 197, 199, 
211, 223, 227, 229, 233, 239, 241, 251, 

n=8: 2^9 = 512 has 43 primes 
257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317, 331, 337, 347, 
349, 353, 359, 367, 373, 379, 383, 389, 397, 401, 409, 419, 421, 431, 433, 
439, 443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 503, 509, 

n=9: 2^10 = 1024 has 75 primes
521, 523, 541, 547, 557, 563, 569, 571, 577, 587, 593, 599, 601, 607, 613, 
617, 619, 631, 641, 643, 647, 653, 659, 661, 673, 677, 683, 691, 701, 709, 
719, 727, 733, 739, 743, 751, 757, 761, 769, 773, 787, 797, 809, 811, 821, 
823, 827, 829, 839, 853, 857, 859, 863, 877, 881, 883, 887, 907, 911, 919, 
929, 937, 941, 947, 953, 967, 971, 977, 983, 991, 997, 1009, 1013, 1019, 1021

n=10: 2^11 = 2048 has 137 primes 
                 1031   1033   1039   1049   1051   1061   1063   1069 
   1087   1091   1093   1097   1103   1109   1117   1123   1129   1151 
   1153   1163   1171   1181   1187   1193   1201   1213   1217   1223 
   1229   1231   1237   1249   1259   1277   1279   1283   1289   1291 
   1297   1301   1303   1307   1319   1321   1327   1361   1367   1373 
   1381   1399   1409   1423   1427   1429   1433   1439   1447   1451 
   1453   1459   1471   1481   1483   1487   1489   1493   1499   1511 
   1523   1531   1543   1549   1553   1559   1567   1571   1579   1583 
   1597   1601   1607   1609   1613   1619   1621   1627   1637   1657 
   1663   1667   1669   1693   1697   1699   1709   1721   1723   1733 
   1741   1747   1753   1759   1777   1783   1787   1789   1801   1811 
   1823   1831   1847   1861   1867   1871   1873   1877   1879   1889 
   1901   1907   1913   1931   1933   1949   1951   1973   1979   1987 
   1993   1997   1999   2003   2011   2017   2027   2029   2039



Prime Powers of 2 sequence = Sloane OEIS A036378 

Number of primes p between powers of 2, 2^n < p < 2^(n+1)
is 

1, 1, 2, 2, 5, 7, 13, 23, 43, 75, 137, 255, 464, 872, 1612, 
3030, 5709, 10749, 20390, 38635, 73586, 140336, 268216, 513708, 
985818, 1894120, 3645744, 7027290, 13561907, 26207278, 50697537, 
98182656, 190335585, 369323305, 717267168, 1394192236 ...



Conway and Smith, in “On Quaternions and Octonions” said:
“... algebraists take "integer" to mean member of what's called a maximal order ... 
those octonions for which all the coordinates are ordinary integers ... 
we call ... the Gravesian octaves or integers. 
... Theorem 1. The orders containing the Gravesian integers 
are precisely the 16 integer systems ...
an octonion a whose coordinates are in (1/2) Z ...[and]... are not also in Z 
form what we shall call the halving-set ... introduce the notation ... 

... We can specify one of the 16 systems by saying just which the halving-sets sets are. 
The multiplicative structure of the octonions already involves a distinguished family of 
quadruplets, namely those that correspond to quaternion subalgebras, together with 
their complements. These, ...[and]... the empty and full sets, we call the sixteen oo-sets: 

... An octonion whose halving-set is an oo-set we call an "oo-integer" ...

... or "Kirmse integer" ...[which]... are not multiplicatively closed. ... 



define the n-sets and n-integers (n = by interchanging oo with n in the definition of oo-
sets and oc-integers ... with outer n-sets in bold ... 

... The n-integers are multiplicatively closed for each n = 0,...,6. ...
The seven systems are ... isomorphic ...

the 0-integers ... halving-sets are

... 
The resulting systems are seven of the sixteen orders ... the seven maximal ones ... 
The intersections of pairs of these, which are also the intersections of certain triples, 
yield the seven "double Hurwitzian" systems. (The halving-sets 0, S2, oc124, 0356 for 
the typical one of these show that it is obtained by Dickson doubling from a Hurwitzian 
ring of quaternions.) The intersection of all seven maximal systems, which is equally the 
intersection of any two of the double Hurwitzian systems, we call the Kleinian octaves, 
since they can be obtained from Graves's integer octaves by adjoining 
(1/2) ( 1 + i0 + ... + (1/2) ( 1 + sqrt(-7) ), + i6 ), which ... is a "Kleinian" integer ... 
...

the number of vectors in E8 of norm 2n > 0 
is 240 times the sum of the cubes of the divisors of n

...



a primitive octavian integer p of norm mn has precisely 
240 left-hand divisors of norm m 
and 240 right-hand divisors of norm n, 
each set geometrically similar to the 240 units of O8 ... 
This result is analogous to the result ... for the Hurwitz integers, except that in O8, 
the factorizations are not unique "up to unit-migration" in view of the lack of associativity  
... the set of left-hand divisors of a given octavian integer is geometrically similar to the 
set of all octavian integers of a certain norm 
... 
Theorem 7. The number of factorizations of a primitive octavian, 

say Q = (( P1 P2 ) ( P3 (P4 ... Pk ))), 
modelled on a given factorization of its norm is 240^(k-1) . 
Moreover, if all but Pi and Pj are fixed, 
then the sets of values for Pi and Pj are geometrically similar to the set of 240 units. ...”. 



Appendix - Grothendieck Universe Quantum Theory and Code

The First Grothendieck Universe is the Empty Set.

The Second Grothendieck Universe is Hereditarily Finite Sets such as a 
Generalized Feynman Checkerboard Quantum Theory 

based on E8 Lattices and Discrete Cl(1,25) Clifford Algebra. 
(see viXra 1501.0078)

The Third Grothendieck Universe is the Completion of Union of all tensor 
products of Cl(1,25) Real Clifford algebra 

Since the Cl(1,25) E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(1,25) E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so for the Cl(1,25) E8 model based on Real Clifford Algebras with Periodicity 8, 
Cl(1,25) = 2x2 matrices of Cl(0,24) where Cl(0,24) = Cl(0,8) x Cl(0,8) x Cl(0,8),
the completion of the union of all tensor products of Cl(1,25)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(1,25) E8 model a natural Algebraic Quantum Field Theory. 

(see Chapter on E8 Quantum Theory)
The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 



The Real Clifford Algebra Cl(1,25) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(1,25) E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 

For the Cl(1,25) E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(1,25), the Cl(1,25) E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(1,25) E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25)- 8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

The Cl(1,25)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum 
Field Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25) 

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube



For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] is described in quantum-ph/9608026 
by Steane as mapping a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
(  2^8,   1+8+28+56,                              32 ) 



To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |
 
This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 

 



The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the Cl(1,25) E8 Physics Model 

 
the Higgs scalar prior to dimensional reduction corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), the classical repetition code; 
 



the 8-dimensional vector spacetime 

prior to dimensional reduction corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson spaces 

prior to dimensional reduction correspond to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 



The 8 first generation fermion particles and 8 first generation fermion antiparticles 
of the 16-dim full spinor representation of the 256-dimensional Cl(0,8) Clifford algebra 

correspond to the distance of the classical Reed-Muller code (256, 93, 16), 
and to the 16-dimensional Barnes-Wall lattice /\16, 
which lattice comes from the (16,5,8) Reed-Muller code.  
Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, and to the 8-dimensional E8 lattice 
which comes from the (8,4,4) Hamming code, with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  In Euclidean R8, 
there is only one way to arrange 240 spheres so that they all touch one sphere, 
and only one way to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), (5,16,1/5), (4,10,1/6), and (3,6,1/7).    

( If you use an Octonion Integral Domain instead of Euclidean R8 without multiplication 
then there are 7 algebraically independent ways to arrange the 240 spheres. )

 
The total 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  In Euclidean R24, 
there is only one way to arrange 196,560 spheres so that they all touch one sphere, 
and only one way to arrange 4600 spheres so that they all touch a set of two spheres in 
contact with each other, and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), (21,336,1/5), (20,170,1/6), ... .     



Appendix - Details of World-Line String Bohm Quantum Theory

A physically realistic Lattice Bosonic String Theory with Strings = World-Lines and 
Monster Group Symmetry

containing gravity and the Standard Model
can be constructed consistently with the E8 physics model
248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8

= (28 + 28 + 64) + (64 + 64)
 
Paths in C8 / WE8 correspond to World-Lines of Observers acting as Bosonic Strings. 
Andrew Gray in arXiv quant-ph/9712037 said: 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:  
“... String theory proposes ... small one-dimensional extended objects, strings, 
of typical size Ls = 1/ Ms, with Ms known as the string scale ... 
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime, 
known as the worldsheet, which is the analog of the ... worldline of a point particle ... 
for the bosonic string theory ... the classical string action is the total area spanned by 
the worldsheet ... This is the ... Nambu– Goto action ...”.  

In my unconventional view 

the red line and the green line are different strings/worldlines/histories and 
the world-sheet is the minimal surface connecting them, 

carrying the Bohm Potential, 
as Standard Model gauge bosons carry Force Potential between Point Particles. 

The t world-sheet coordinate is for Time of the string-world-line history. 
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.

( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )



Further, Ibanez and Uranga also said: 
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x). 
This tachyon ... is ... unstable 
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string 
interaction coupling constant gs 
...
the antisymmetric part is the 26d 2-form field BMN 
...
The symmetric traceless part is the 26d graviton GMN ...”. 

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The antisymmetric SO(24) little group is related to the Monster automorphism group 
that is the symmetry of each cell of Planck-scale local lattice structure. 

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String”  said: 
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”. 

Must the 24x24 symmetric matrices be interpreted as the graviton ? - !!! NO !!!

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R). 

Jordan algebras correspond to the matrix algebra of quantum mechanical states, 
that is, from a particle physics point of view, 
the configuration of particles in spacetime upon which the gauge groups act. 

24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space. 

The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices. 

Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory 
and 

the algebra of its Quantum States, 
so that 

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion.



Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says:
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...[with]... 
the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... negative mass-
squared means that the no-string 'vacuum' is actually unstable ... ".
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime.
The string-graviton of E8 Physics is a spin-2  interaction among strings.
If Strings = World Lines and World Lines are past and future histories of particles,
then string-graviton interactions determine a Cramer Transaction Quantum Theory
discussed in quantum-ph/0408109. 

Roger Penrose in "Road to Reality" (Knopf 2004) says: "... quantum mechanics ... 
alternates between ... unitary evolution U ... and state reduction R ... 
quantum state reduction ... is ... objective ... OR ...
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...".

String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction.
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets.
The tachyon produces the instability of a truly empty vacuum state with no strings.
It is natural, because if our Universe were ever to be in a state with no strings,
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes.
Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start:
 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both D8 
adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th E8 lattice 1E8 
with 240 first-shell vertices related to the D8 adjoint part of E8 is related to the 7 
octonion imaginary lattices (viXra 1301.0150v2) .
It can act as an effectively independent lattice as part of the basis subsets
{1E8,EE8} or {1E8,iE8,jE8,kE8}.



With that in mind, here is the construction:
 
Step 1:
Consider the 26 Dimensions of Bosonic String Theory as 
the 26-dimensional traceless part J3(O)o

 a        O+      Ov   
 
 O+*      b       O-   
 
 Ov*      O-*   -a-b

(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} 
and a and b are real numbers with basis {1}) 
of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.
 
Step 2:
Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

Step 3:
Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.
Add this subspace to D3, to get D7.
 
Step 4:
Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space 
by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.
Add this subspace to D7, to get D8.
D8, our basic Brane, looks like two layers (past and future) of D7s.
Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

8 world-brane scalars for Octonionic O+ space;
8 world-brane scalars for Octonionic O- space;

1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 

stacked in timelike order.
 



Step 5:
To get rid of the world-brane scalars corresponding to the Octonionic O+ space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8.

Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion p
articles = 8x8 = 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

8 world-brane scalars for Octonionic O- space;
1 world-brane scalars for real a space; and

1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 6:
To get rid of the world-brane scalars corresponding to the Octonionic O- space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion 
anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, 
positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the past D7 layer of D8.

Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental 
fermion anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark, positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the future D7 layer of D8.

The 8 components of 8 fundamental first-generation fermion anti-particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

1 world-brane scalars for real a space; and



1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

Step 8:
Fundamentally, physics is described on HyperDiamond Lattice structures.
There are 7 independent E8 lattices, each corresponding to one of 
the 7 imaginary octionions. denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and 
related to both D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.
An 8th 8-dim lattice 1E8 with 240 first-shell vertices related to 
the E8 adjoint part of E8 is related to the 7 octonion imaginary lattices.
Give each D8 brane structure based on Planck-scale E8 lattices so that 
each D8 brane is a superposition/intersection/coincidence of the eight E8 lattices.
( see viXra 1301.0150 )
 
Step 9:
Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

a gauge boson emanating from D8 from its 1E8 and EE8 lattices is 
a U(2) ElectroWeak boson thus accounting for the photon and W+, W- and Z0 bosons.

a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is 
a U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces correspond 
to 12 of the 28 dimensions of 28-dim Spin(8) 
that corresponds to one of the 28 of the 120-dim adjoint D8 parts of E8.

a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is 
a U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri gravity plus 
conformal structures consistent with the Higgs mechanism and with observed  Dark 
Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) 
that corresponds to the other 28 of the 120-dim adjoint D8 part of E8.



Step 10:
Since Polchinski says 

"... there will also be r^2 massless scalars from 
the components normal to the D-brane. ... 
the collective coordinates ... X^u ... for the embedding 
of n D-branes in spacetime are now enlarged to nxn matrices. 

This 'noncummutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ...", 

make the following assignment:

The 8x8 matrices for the collective coordinates 
linking a D8 brane to the next D8 brane in the stack 
are needed to connect the eight E8 lattices of the D8 brane 
to the eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8.

We have now accounted for all the scalars
and
have shown that the model has the physics content of the realistic E8 Physics model
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64)
and 
AQFT structure based on Cl(1,25) with real Clifford Algebra periodicity 
and generalized Hyperfinite II1 von Neumann factor algebra.



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



0
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can be regarded as an 
infinite-dimensional Affinization of the Theory of a Single Cell.

James Lepowsky said in math.QA/0706.4072:
"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry
group (of order about 10^54) of a remarkable new commutative but very, very
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The
"structure constants" of the Griess algebra B were "forced" by expected properties of
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e.,
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that
... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...)

( dim V_n ) q^n
where
J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably
normalized generator of the field of SL(2, Z)-modular invariant functions on the
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the
generating function

... the graded trace of the action of g on the graded space V ... = ...
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a
subgroup having a fundamental "genus-zero property," so that its associated field of
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 

- that the 15 primes giving rise to the genus-zero property ... are precisely the
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was
( constructively ) proved .... The graded traces of some, but not all, of the elements
of the Monster - the elements of an important subgroup of M, namely, a certain
involution centralizer involving the largest Conway sporadic group Co1 - were
consequences of the construction, and these graded traces were indeed (suitably)
modular functions ... We called this V "the moonshine module V[flat]" ...
The construction ... needed ... a natural infinite-dimensional "affinization" of
the Griess algebra B acting on V[flat]



This "affinization," which was part of the new algebra of vertex operators, is
analogous to, but more subtle than, the notion of affine Lie algebra .... More
precisely, the vertex operators were needed for a "commutative affinization" of a
certain natural 196884-dimensional enlargement B' of B, with an identity element
(rather than a "zero" element) adjoined to B. This enlargement B' naturally
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M
from the finite-dimensional space B to the infinite-dimensional structure V[flat],
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us,
although we did not start by using his construction; rather, we recovered it, as a
finite-dimensional "slice" of a new infinite-dimensional construction using
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded
in a natural new infinite-dimensional space on which a certain algebra of vertex
operators acts ... At the same time, the Monster, a finite group, took on a new
appearance by now being understood in terms of a natural infinite-dimensional 
structure. ... the largest sporadic finite simple group, the Monster, was "really"
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the
natural modification of the Griess algebra, with an identity element adjoined,
coming from a "forced" copy the Virasoro algebra, became simply the conformalweight-
two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not
uniquely determined by number-theoretic principles, is not traditional in number
theory. It turned out that the vanishing of the constant term ... was canonically
"forced" by the requirement that the Monster should act naturally on V[flat] and on
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a
certain strong sense to the absence of vectors in the Leech lattice of square-length
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of
square-length-two elements of the Leech lattice are in turn analogous to the absence



of code-words of weight 4 in the Golay error-correcting code, a distinguished selfdual
binary linear code on a 24-element set, with the lengths of all code-words
divisible by 4. In fact, the Golay code was used in the original construction of the
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the
automorphism groups of both the Golay code and the Leech lattice are (essentially)
sporadic finite simple groups; the automorphism group of the Golay code is the
Mathieu group M24 and the automorphism group of the Leech lattice is a double
cover of the Conway group Co1 mentioned above, and both of these sporadic groups
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties
mentioned above ... and the Leech lattice is unique subject to its distinguishing
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ...
this uniqueness is an unsolved problem ...

V[flat] came to be viewed in retrospect by string theorists as an inherently stringtheoretic
structure: the "chiral algebra" underlying the Z2-orbifold conformal field
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit
space called an "orbifold"&emdash;a manifold with, in this case, a "conical"
singularity. Then one takes the "conformal field theory" (presuming that it exists
mathematically) based on this orbifold, and from this one forms a "string theory" in
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras,
also called Borcherds algebras, together with certain ideas from string theory,
including the "physical space" of a bosonic string along with the "no-ghost
theorem" ... to prove the remaining Conway-Norton conjectures for the structure
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside
the involution centralizer - were indeed the desired Hauptmoduls ... He
accomplished this by constructing a copy of his "Monster Lie algebra" from the
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex
algebra closely related to the 26-dimensional bosonic-string structure mentioned
above. He transported the known action of the Monster from V[flat] to this copy of
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he
succeeded in concluding that all the graded traces for V[flat] must coincide with the
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated



properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible
module, up to equivalence ... every module for the vertex operator algebra V
[flat] is completely reducible and is in particular a direct sum of copies of
itself. Thus the vertex operator algebra V[flat] has no more representation
theory than does a field! ( I mean a field in the sense of mathematics, not
physics. Given a field, every one of its modules - called vector spaces, of
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q);
while the constant term of the classical modular function is essentially 
arbitrary, and is chosen to have certain values for certain classical numbertheoretic
purposes, the constant term must be chosen to be zero for the
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24"
is the "same 24" so basic in number theory, modular function theory, etc. As
mentioned above, this occurrence of 24 is also natural from the point of view
of string theory.

These three properties are actually "smallness" properties in the sense of conformal
field theory and string theory. These properties allow one to say that V[flat]
essentially defines the smallest possible nontrivial string theory ... ( These
"smallness" properties essentially amount to: "no nontrivial representation theory,"
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial
monodromy"; this last condition actually refers to both the first and third "smallness"
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these
three "smallness" properties (up to isomorphism). This conjecture ... remains
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the
program of classification of (reasonable classes of) conformal field theories. M.
Tuite has related this conjecture to the genus-zero property in the formulation of
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the
largest sporadic finite simple group: The Monster is the automorphism group of
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional
space-time ... "compactified" on 24 dimensions, using the orbifold construction
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra
with the canonical "smallness" properties. ...



This definition of the Monster in terms of "smallness" properties of a vertex operator
algebra provides a remarkable motivation for the definition of the precise notion of
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if
not necessarily physical) structure sooner or later must lead naturally to the question
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and
the question of what its symmetry group (which turns out to be the largest sproradic
finite simple group) is. 

And on the other hand, the classification of the the finite simple groups - a
mathematical problem of the absolutely purest possible sort - leads naturally to the
question of what natural structure the largest sporadic group is the symmetry group
of; the answer entails the development of string theory and vertex operator algebra
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped
lead to, and helps shape, the very general theory of vertex operator algebras. (The
exceptional nature of structures such as E8, the Golay code and the Leech lattice in
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational
numbers, in such a way that the Monster preserves the real and in fact rational
structure, and that the Monster preserves a rational-valued positive-definite
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of
algebraic quantum field theory, specifically, in terms of local conformal nets of
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional
analogue" of the notion of Lie algebra. But at the same time that it is the "onecomplex-
dimensional analogue" of the notion of Lie algebra, the notion of vertex
operator algebra is also the "one-complex- dimensional analogue" of the notion of
commutative associative algebra (which again is the corresponding "one-
realdimensional"
notion). ... This analogy with the notion of commutative associative
algebra comes from the "commutativity" and "associativity" properties of the vertex
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion
of Lie algebra AND the notion of commutative associative algebra lies behind much
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was



qualitatively entirely different from real analysis (because of the uniqueness of
analytic continuation, etc., etc.), a whole new point of view became possible. In
vertex operator algebra theory and string theory, there is again a fundamental
passage from "real" to "complex," this time leading from the concepts of both Lie 
algebra and commutative associative algebra to the concept of vertex operator
algebra and to its theory, and also leading from point particle theory to string
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course
sweeps out a one-real-dimensional "world-line" in space-time, with time playing
the role of the "one real dimension," and this "one real dimension" is related in spirit
to the "one real dimension" of the classical operads that I've briefly referred to - the
classical operads "mediating" the notion of associative algebra and also the notion of
Lie algebra (and indeed, any "classical" algebraic notion), and in addition
"mediating" the classical notion of braided tensor category. The "sequence of
operations performed one after the other" is related (not perfectly, but at least in
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also
of its representation theory (vertex tensor categories, etc.) is "mediated" by an
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely,
as we have mentioned, the infinite-dimensional analytic structure built on this).
When one needs to compose vertex operators, or more generally, intertwining
operators, after the formal variables are specialized to complex variables, one must
choose not merely a (time-)ordered sequencing of them, but instead, a suitable
complex number, or more generally, an analytic local coordinate as well, for each of
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection
of how the one-complex-dimensional operadic structure "mediates" the algebraic
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically 
"timeordered";
they are instead controlled intrinsically by the one-complex-dimensional
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-
dimensional geometry than with one-real-dimensional time. ...".



Appendix - ADE World-Line String Bohm Quantum Consciousness
( see Saul-Paul Sirag’s  ADEX and Consciousness: A Hyperspace View (extensively paraphrased here ))

Universal Geometric Entity = completion of union of tensor products of Cl(1,25) 
Each Cl(1,25) contains Lie Algebra E8 corresponding to McKay Group Algebra 

C[ID]  
so E8 x C[ID] is basic Local Geometric Entity

Universal Body Physical World = 
= 240 Root Vectors (120 pairs) of E8 Lie Algebra 

240 E8 Root Vectors decompose into 112 of D8 and 128 of E7xA1 
D8 = Bosonic Part = 8-dim Spacetime + Conformal Gravity + Standard Model

D8 contains two copies of 24 D4 Root Vectors 
              plus 63-dim SL(8) of unimodular 8-dim spacetime 
              plus 1-dim Center of a Creation-Annihilation Heisenberg Group 
One D4 contains generators of Conformal Gravity plus Standard Model Ghosts 
Other D4 contains Standard Model Generators plus Conformal Gravity Ghosts

E7xA1 = Fermionic Part = Fermion Particles + Fermion AntiParticles
The 126+2 = 128 Root Vectors of E7xA1 represent 

8 components of 8 first-generation fermion particles = 64 
plus 

8 components of 8 first-generation fermion antiparticles = 64 

WE8 = Weyl Group of E8 = 128x27x5x8! divides Complex 8-dim C8 into C8 / WE8

Universal Mind Mental World = 
= 120 elements of C[ID] Group Algebra of ID McKay Group of E8 

ID McKay Group of E8 decomposes into McKay Groups of D8 and E7xA1 
McKay Group of D8       =   Q6      =  24   =   8 x 3 x 1       = vertices of 24-cell
McKay Group of E7xA1 = 2OD     =   96  =   8 x 3 x 4        = edges of 24-cell
McKay Group of E8       =    ID      = 120  =   8 x 3 x 5        = vertices of 600-cell

ME8 = ID =  McKay Group of E8 divides Complex Plane C2 into C2 / ME8

120 WE8 mirror planes in C8  are mapped into C8 / WE8
The point where all the mirrors intersect is the origin of C8 / WE8

to which is attached the identity fiber C2 / ME8. 
Paths in C8 / WE8 correspond to World-Lines of Observers. 

(World-Lines = Bosonic Strings)
Each deformation of C2 / ME8 selects a different path in C8 / WE8 so 

C2 / ME8 is the source of Mental Images of the Physical World. 



E8 Dynkin Balance Numbers: 
                     3
                     |
           1-2-3-4-5-6-4-2

E8 Dynkin Representations:  
                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875

 
E8 deformation mapping form: 

The 7D separatrix Σ is in C8/ WE8 , since {t1,..., t8} are invariants of the E8 Coxeter 
group (also called the Weyl group). Since there are 120 mirror hyperplanes in C8, 
120 is the maximum number of points in the special orbits making up Σ in C8 / WE8 . 

By contrast, the regular orbits have 128 x 27 x 5 × 8! = 696729600 elements, which is 
the order of WE8 . These regular orbits are the points inside the chambers between the 
7D walls of Σ. Note that 128 x 27 x 5 is the product of the E8 balance numbers 
(1, 2, 3, 4, 5, 6, 4, 2, 3), while 8! is 40320, the order of the Symmetric-8 group which 
permutes the eight basic mirrors of E8 ... the sum of the squares of the E8 balance 
numbers is (via the McKay correspondence) the dimension of ID ...

1 - The control parameters of the catastrophe bundle are {t1,..., t8}. 
2 - The t8 parameter (always with 1 as coefficient) plays the role of time 
along the many paths ramifying out from the origin of C8 / WE8, 
where there is attached the identity fiber C2 / ME8 . 
3 - Movement along any of these paths corresponds to 
the selection of different values of the control parameters, and thus different fibers 
which entail an unfolding of the singularity structure C2 / ME8 . 
4 - The changes in the fiber attached to a path are mild if the movement along the path 
(while picking out different fibers) remains within a chamber of the separatrix. 
If movement along the path crosses the separatrix, the change will be drastic.
5 - As fibers farther and farther from the origin in C8 / W are encountered 
and more separatrix walls are crossed, the fibers become more unfolded. 

Beyond the unfoldings of the fibers as described above, 
the E8 Lie algebra itself provides the structures for the resolution 
of the deformed (unfolded) fibers, including most importantly the identity fiber C2 / ME8 .

The Unfolding of the Mental Images of the Physical World 
based on the Bosonic String World-Line Paths in C8 / WE8 
corresponds to the Unfolding of the Bohm Implicate Order



Unfolding of the Implicate Order of Bohm Quantum Theory 

The Unfolding can be clarified by the projection diagram: 

where g is E8 and X is a subregular nilpotent element within the nilpotent variety in E8.
The Lie Group version of this projection diagram takes G(E8) to its maximal torus T 
and then to T / WE8 . 
The projection tau is from E8 onto its Cartan subalgebra t. 
The projection w is from t to the orbit space t / WE8, where 0 is the origin in t / WE8 . 
The projection pi is from E8 to S which is 
the 10-dim slice transverse to the nilpotent variety in E8 
and s is a subregular (i.e., singular) element in this variety. 
The nilpotent variety n in E8 is the identity fiber in the fiber bundle with projection 

X: (E8,X) -> (t / WE8, 0) 
so the dimensionality of n is dim(E8) - dim(t /WE8) = (Coxeter #)(Rank) = 30x8 = 240 
The projection phi maps the Kleinian singularity C2 / ME8 onto the origin of t / WE8 
and as a universal deformation maps 
unfolded versions of C2 /ME8 onto the parameters {t1, ... , t8} which are 
homogeneous polynomial invariants of WE8. 
phi provides for the deformation (or unfolding) of the Kleinian singularities. 

(THIS IS CONVENTIONAL BOHM PILOT ACTION) 
the lifting of the slice S into the nilpotent variety n that provides for the 
simultaneous resolution (or desingularization) of all the fibers in S. 

(THIS IS JACK SARFATTI’S UNCONVENTIONAL BACKREACTION) 
the most singular fiber is the identity fiber in S , the singularity structure C2 / ME8. 
In the process of desingularization, 
the singular point evolves into a series of exceptional curves, 
which are 1D complex projective lines P1 , 
which geometrically are a “bouquet” of 2D spheres which takes the form 
of a dual structure to the E8 Coxeter graph. For E8, the Kleinian singularity C2 / ME8 
has its singular point resolved into a bouquet of 8 (2D)-spheres 



The Unfolding of the Implicate Order originates at the Origin Singularity C2 / ME8 
which has structure C2 / ID of the 600-cell

The resolution of the ADE singularity structure C2 / ME8 at the origin of C8 /WE8
where ME8 is a finite subgroup of SU(2) corresponding to the 600-cell 
is accomplished by the lifting of C2 / ME8 to a higher dimensional space C8. 
This lifting is a key part of the universal resolution of the unfolding of C2 / ME8 . 

Lifting goes from Origin to an ALE (Asymptotically Locally Euclidean) space at Infinity. 
The E8 ALE space is the E8 McKay group ID . ALE means that this 4D space looks like 
a Euclidean space, except that the boundary at infinity is not the 3-sphere S3 
(which is the boundary at infinity of R4) but is S3 / ID = 600-cell 

      

As a hyper-Kahler (H-K) space it has a metric which respects three complex structures 
I, J, K that obey the quaternion group formula I2 = J2 = K2 = IJK = -1 
As a 4D H-K space an ALE space is not compact but at infinity looks like R4 / ME8 
with boundary S3 / ME8 in the sense that the singular point becomes desingularized as 
a “bouquet” of S2-spheres idual of the ADE Coxeter graph for E8 .



The Unfolding of the Origin C2 /ME8 onto the parameters {t1, ... , t8} in the space C8 
is along World-Line Strings emanating from the 120 vertices of the Origin 600-cell 
and forms a Bosonic String Theory with 2D worldsheets swept out by World-Line Strings 
and embedded in 26D spacetime reduced by orbifolding of fermions to 10D spacetime 
which produces Standard Bohm Qantum Potential without Back-Reaction. 

When the 120 basic World-Line Strings leading from the C2 / ID Origin 600-cell 
connect up with the 120 vertices of the ALE S3 / ID 600-cell at Infinity 

and 
the corresponding 120 basic World-Line Strings back to the Origin C2 / ID 600-cell 
are taken into account, you get Sarfatti-Bohm Quantum Potential with Back-Reaction. 



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum 
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and 
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the total force ... 
from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due 
to Resonant Quantum Potential Connections among Quantum State Forms. 

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra:

Resonance is discussed by Carver Mead in “Collective Electrodynamics“ ( MIT 2000 ): 
"... we can build ... a resonator from ... electric dipole ... configuration[s] ... 

[ such as  Tubulin Dimers ] 
Because there are charges at the two ends of the dipole, we can have a contribution to 
the electric coupling from the scalar potential ... as well [as] from the magnetic 
coupling ... from the vector potential ... electric dipole coupling is stronger than magnetic 
dipole coupling ... the coupling of ... two ... configurations ... is the same, whether 
retarded or advanced potentials are used. Any ... configuration ... couples to any other 
on its light cone, whether past or future. ... The total phase accumulation in a ... 
configuration ... is the sum of that due to its own current, and that due to currents in 
other ... configurations ... far away ... 
The energy in a single resonator alternates between the kinetic energy of the electrons 
(inductance), and the potential energy of the electrons (capacitance). With the two 
resonators coupled, the energy shifts back and forth between the two resonators in 
such a way that the total energy is constant ... The conservation of energy holds despite 
an arbitrary separation between the resonators ... Instead of scaling linearly with the 
number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ...”.



For the 10^18 Tubulin Dimers of the human brain, 
the resonant frequencies are the same and exchanges of energy among them 

act to keep them locked in a Quantum Protectorate collective coherent state. 

Philip W. Anderson in cond-mat/0007287 and cond-mat/007185 said: 
"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general 
descriptor of the fact that certain states of quantum many-body systems exhibit 
properties which are unaffected by imperfections, impurities and thermal fluctuations.
They instance ... flux quantization in superconductors, equivalent to the Josephson 
frequency relation which again has mensuration accuracy and is independent of 
imperfections and scattering. ... 
... the source of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system, and therefore, macroscopic behavior is mostly determined by overall 
conservation laws ... a "quantum protectorate" ...[ is ]... a state in which the many-
body correlations are so strong that the dynamics can no longer be described in 
terms of individual particles, and therefore perturbations which scatter individual 
particles are not effective ...”.
Mershin, Sanabria, Miller, Nawarathna, Skoulakis, Mavromatos, Kolomenskii, Scheussler, Ludena, and 
Nanopoulos in physics/0505080 “Towards Experimental Tests of Quantum Effects in Cytoskeletal 
Proteins” said: 

Classically, the various dimers can only be in the ...[  ]...   
conformations. Each dimer is influenced by the neighboring dimers resulting in the 
possibility of a transition. This is the basis for classical information processing,
which constitutes the picture of a (classical) cellular automaton.
If we assume ... that each dimer can find itself in a QM superposition of ...[  those ]...
states, a quantum nature results. Tubulin can then be viewed as a typical two-state 
quantum mechanical system, where the dimers couple to conformational changes with 
10^(-9) - 10^(-11) sec transitions, corresponding to an angular frequency
~ 10^10 - 10^12 Hz. In this approximation, the upper bound of this frequency range is 
assumed to represent (in order of magnitude) the characteristic frequency of the dimers, 
viewed as a two-state quantum-mechanical system ...[ 

The Energy Gap of our Universe as superconductor condensate spacetime is from 3 x 10^(-18) Hz 
(radius of universe) to 3 x 10^43 Hz (Planck length). Its RMS amplitude is 10^13 Hz = 10 THz = energy of 

neutrino masses = critical temperature Tc of BSCCO superconducting crystal Josephson Junctions ]...
large-scale quantum coherence ...[ has been observed ]... at temperatures within a factor of 
three of biological temperatures. MRI magnets contain hundreds of miles of superconducting 
wire and routinely carry a persistent current. There is no distance limit - the macroscopic wave 
function of the superfluid condensate of electron pairs, or Cooper pairs, in a sufficiently long 
cable could maintain its quantum phase coherence for many thousands of miles ... there is no 
limit to the total mass of the electrons participating in the superfluid state. The condensate is 
“protected” from thermal fluctuations by the BCS energy gap at the Fermi surface ... The term 
“quantum protectorate” ... describe[s] this and related many-body systems ...”. 



The Human Brain has about 10^11 Neuron cells, each about 1,000 nm in size. 
The cytoskeleton of cells, including neurons of the brain, is made up of Microtubules 

( image from “Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: 
The “Orch OR” Model for Consciousness” by Penrose and Hameroff )

Each Neuron contains about 10^9 Tubulin Dimers, organized into Microtubules some 
of which are organized by a Centrosome. Centrosomes contain a pair of Centrioles.

A Centriole is about 200 nm wide and 400 nm long. Its wall is made up 
of 9 groups of 3 Microtubules, reflecting the symmetry of 27-dim J(3,O)



Each Microtubule is a hollow cylindrical tube with about 25 nm outside diameter 
and 14 nm inside diameter, made up of 13 columns of Tubulin Dimers

( illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of the 
Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) )

( image from Wikipedia on Microtubule ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin 
and beta-tubulin ( each made up of about 450 Amino Acids, each containing roughly 20 Atoms )
A Microtubule 40 microns = 40,000 nm long contains 13 x 40,000 / 8 = 65,000 Dimers

       
( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )

The black dots indicate the position of the Conformation Electrons. 
There are two energetically distinct configurations for the Tubulin Dimers: 

Conformation Electrons Similarly Aligned (left image) - State 0
Conformation Electrons Maximally Separated (right image) - State 1

 
The two structures - State 0 ground state and State 1 higher energy state - 
make Tubulin Dimers the basis for a Microtubule binary math / code system. 



Microtubule binary math / code system corresponds 
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8 

A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16) 
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian. 

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that 
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule. 



According to 12biophys.blogspot.com Lecture 11 Microtubule structure is dynamic: 
“... One end of the microtubule is composed of stable (GTP) monomers 
while the rest of the tubule is made up of unstable (GDP) monomers. 
The GTP end comprises a cap of stable monomers.
Random fluctuations either increase or decrease the size of the cap. 
This results in 2 different dynamic states for the microtubule. 
Growing: cap is present     Shrinking: cap is gone ...

 ...”.
Microtubules spend most of their lives between 10 microns and 40 microns, 
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns ) 

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ). 



In a given Microtubule 
the 128 D8 Half-Spinor part  is represented by a line of 128 
Dimers in its stable GTP region 
and 

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region 
( image adapted from 12biophys.blogspot.com Lecture 11 )

The image immediately above does not show how thin is the Microtubule. 
The following image ( from micro.magnet.fsu.edu ) shows overall Microtubule shape

How do the Microtubules communicate with each other ? 

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 



Communication between two Microtubules is by the Bohm Quantum Potential 
between their respective corresponding Dimers ( purple arrow ) 
with the correspondence being based on connection between respective E8 subsets, 
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow ) 

How is information encoded in the Microtubules ? 

Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other. 
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules, 
or the Even Subalgebra of Cl(16) for 20 micron Microtubules, 
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules 
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and 
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
the information content of Cl(16) and its Subalgebras is described by the 
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits 
available to describe one Quantum Thought State among about 2^65,000 possibilities, 
analagous to the Book of Genesis of (22+5)^78,064 Hebrew Letter/Final possibilities.



65,536-dimensional Cl(16) not only contains the E8 of E8 Physics 
and the information content of Microtubules 
but also contains the information content of DNA chromosome condensation 
and the information content of mRNA triple - amino acid transformations. 

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and 
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides: 

adenine A, guanine G, cytosine C and thymine T. ... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 



... 

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18 
elements of Clifford algebras. This space reduction to four nucleotides means 
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads 
to DNA compactization and chromosome condensation. ...”. 

In “Chromosome Condensation and Cohesion” (eLS December 2010) Laura Angelica 
Diaz-Martinez and Hongtau Yu say: “... The diploid human genome consists of 46 
chromosomes, which collectively contain about 2 m of deoxyribonucleic acid (DNA). 
During mitosis, the genome is packaged into 46 pairs of sister chromatids, 
each less than 10 μm long. ...”.

The DNA information condensation factor of 65,536 is the dimension of Cl(16) 
which is 

the Real Clifford Algebra containing 248-dim E8 of E8 Physics 
as 120-dim bivector D8 plus 128-dim D8 half-spinor 

and is also 
the Clifford Algebra of Microtubule information in Quantum Consciousness. 



Microtubule information = 65,536 = Cl(16) = DNA condensation information 

Wikipedia describes interaction of Microtubules with DNA in mitosis condensation: “...

... Micrograph showing condensed chromosomes in blue, kinetochores in pink, and 
microtubules in green during metaphase of mitosis ... 

...”. Information lost by condensing DNA is stored in Microtubules through 
Anaphase after which it has been restored to the new Duplicated DNA.



Stcherbic and Buchatsky also say: “... Ribonucleic acid (RNA) can also store genetic 
information. A single RNA helix is seldom used as a carrier of genetic information (only 
in some viruses); its main role is storing DNA sites as copies of individual proteincoding 
genes (mRNA) or in formation of large structural complexes, e.g., ribosomes and 
spliceosomes. At self-splicing, RNA may perform the function of an enzyme. RNA also 
performs an important role during DNA replication. So called RNA-primers are 
necessary to synthesize DNA complementary chains, although this fact is not obvious. 
RNA contains sugar, ribose, which hydroxyl groups make more reactive than DNA. 
Besides, RNA contains uracil U, which is somewhat lighter than thymine. 
... 
At translation of mRNA triplets into genetic code amino acids, 
the dynamics of triplets to amino acids transformation should be taken into account. 
...
At transition ... functional volume is equal to 3^5 = 243. 
To this volume there should be added the volume of auxiliary spaces, 
equal to 13 = 5 + 4 + 3 + 1. 
Accordingly, we get 
256 functions of mRNA triplet transformation into amino acids of the genetic code. 
Reverse transition ... from amino acids ... to triplet ... needs 5^3 + 3^1 = 128 functions. 
In addition, 128 triplets of mRNA-tRNA pairing should be added to this number. ...”.

The 256 of mRNA triplet to amino acids is represented by Cl(8) Clifford algebra 
and 

the 128+128 = 256 of amino acids to mRNA triplets is representd by another Cl(8) 
so 

that the mRNA triple - amino acid connection is represented by the tensor 
product Cl(8) x Cl(8) which by 8-Periodicity of Real Clifford Algebras is the 

Real Clifford Algebra Cl(16) 
which also contains 248-dim E8 of viXra 1508.0157 E8 Physics

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness.



What about information in the Many Microtubules of Human Consciousness ? 

The information in one Microtubule is based on Cl(16) 
which is contained in the Cl(1,25) of 26D String Theory E8 Physics 

(see Chapter on E8 Quantum Theory)
How does this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a
that can be seen as the energy of 26D String Theory spin two gravitons 
which physically represent the Bohm Quantum Potential internal energy. 

(see Appendix - Details of World-Line String Bohm Quantum Theory)

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that  
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition 
connected by the Bohm Quantum Potential Force that does not fall off with distance. 
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_ssediff =  N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                Time                                                                       
  Tubulin Dimers                      T_N                                                   

10^(11+9) = 10^20      10^(-33 + 26) = 10^(-7) sec     10^11 neurons x 10^9 TD / neuron 
                                                                               10^20 Tubuin Dimers in Human Brain                      

10^16                          10^(-27 + 26) = 10^(-1) sec - 10 Hz  
Human Alpha EEG is 8 to 13 Hz 

Fundamental Schumann Resonance is 7.8 Hz  
Time of Traverse by a String World-Line Quantum Bohmion of a Quantum 

Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest neighbors 
by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 10^10 cm / c = 0.3 sec 



Appendix - Condensate Structure of Higgs and Spacetime

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden. 



Appendix - Adinkra and Pyramid

According to The Oxford Encyclopedia of African Thought, Vol. 1, by Irele and Jeyifo: 
“... Adinkra are visual forms that ... integrate striking aesthetic power, 
evocative mathematical structures, and philosophical conceptions ...:. 

Gates, Doran, Faux, Hubsch, Iga, Landweber, and Miller (arxiv 0811.3410) said: 
“... we relate Adinkras to Clifford algebras ...”. 

G. D. Landweber’s 2006 program Adinkramat at http://www.cohomology.com/ 
produces Adinkra graphs of MI^Ncubic, such as 

N = 8 of real Clifford Algebra Cl(8) with 28-dim grade 2 = Spin(8) 
and graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
with 2^8 = 256 elements corresponding to the 256 Odu and 
sqrt(256) = 16-dim spinors = 8-dim +half-spinors and 8-dim -half-spinors

http://www.cohomology.com/
http://www.cohomology.com/


Clifford Algebras were not known to European mathematicians until Clifford in the 19th 
century and not known to European physicists until Dirac in the 20th century but 
it seems to me that their structure was known to Africans in ancient times. For example, 
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8): 

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )



248-dim E8 (like 256-dim Cl(8)) can also be seen in terms of the Great Pyramid
(the 8-dim difference is related to the Cl(8) Primitive Idempotent and the Higgs).

The  is in the area of the Upper Chamber  which has 5 slabs
that represent the 5 charges ( +1,-1 electric and R,G,B color ) of the Standard Model.

The  is in the area of the Grand Gallery  which rises at a
slope of about 26 degrees, or about half of the Golden Ratio slope of the Great Pyramid
which is arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees.
The Grand Gallery could represent a segment of a space-time path ( World-Line )
in the context of Conformal Gravity.



E8 AQFT and Sarfatti-Bohm Free Will
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1602.0056

E8 Physics AQFT is constructed from an E8 Physics Lagrangian (viXra 1508.0157) 
by embedding E8 into the Real Clifford Algebra Cl(16) = Cl(8)xCl(8) 
and taking the completion of the union of all tensor products of copies of Cl(16) 
which forms a generalized hyperfinite II1 von Neumann factor algebra AQFT 
(Algebraic Quantum Field Theory) that by Periodicity retains underlying E8 symmetry. 

The World-Line of a Particle in E8 Physics is a String connecting the Cl(16) copies 
that make up points / events in the History of the Particle. 

Interaction among those History World-Line Strings by String Theory 
produces a Force / Potential that is similar to Gravity 
but 
the Local Lagrangian of E8 Physics in each copy of Cl(16) in the AQFT 
already contains Gravity (as well as the Standard Model).  
The purpose of this paper is to describe 

the Physical Interpretation of the E8 AQFT String Gravity-like Force / Potential 

as the Sarfatti-Bohm Quantum Potential with Back-Reaction that permits Free Will 
and is the fundamental Force of Quantum Consciousness that is described as Gravity 
by Penrose and Hameroff (Physics of Life Reviews 11 (March 2014) 39-78). 

The Quantum Potential of this paper is a Bohm internal energy of a quantum system 
whose total force does not fall off with distance since it depends on the form of 
the quantum state rather than its magnitude. 

The form is described in terms of Cl(16) which is related (see viXra 1512.0300) 
to the Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] 
and which contains not only 248-dim E8 but a total of 65,536 elements. 



E8 AQFT in the Bohm picture would have a Bohm Quantum Potential that would guide 

(analogous to Gravity Curvature of Spacetime guiding particles within 4-dim Spacetime) 

particles and their forces within Spacetime (including CP2 Internal Symmetry Space) 
that are represented in 248-dim E8 as these 128+64+28+28 = 248-dim structures: 

Fermion Particle Types by 8+8 = 16-dim OP2 Octonion Projective Plane 
If you count each of the 8 E8 Spacetime components of each type separately, 
then by E8 / D8 = 64+64 = 128-dim (OxO)P2 Octo-Octonionic Projective Plane

Spacetime by 4+4 = 8-dim Octonions 
If you see both position and momentum, then by 8x8 = 64-dim D8 / D4 x D4 = Gr(8,16)

Conformal Gravity gauge bosons + Standard Model ghosts = 16+12 = 28-dim D4 

Standard Model gauge bosons + Gravity ghosts = 12+16 = 28-dim D4

So, 
the Bohm Quantum Potential of E8 AQFT acts 

as curvature of E8 in terms of those structures. 

Jack Sarfatti has noticed that General Relativistic Gravity not only 
has an action by Curvature of Spacetime that guides particles 
but also 
has a back-reaction of particles by their mass distribution on Curvature of Spacetime 
so he has generalized the Bohm Quantum Potential to form 

the Sarfatti-Bohm Quantum Potential that also acts as back-reaction 
of particle / force distribution to modify curvature of E8 structures. 

In terms of Quantum Creation and Annihilation Operators, E8 AQFT is described by 
the maximal contraction of E8 which is a realistic generalized Heisenberg Algebra

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28
 ( see viXra 1507.0069 and 1405.0030 )

but from the Heisenberg Algebra Operator point of view the Geometric Structure 
analogy with General Relativity is not so clear so this paper will use 
a Lie Algebra / Symmetric Space view of E8 AQFT Geometric Structure. 

( The two approaches are analogous to two views of Gravitation described by Steven Weinberg 
in his book “Gravitation and Cosmology” (Wiley 1972) as 

“... the theory of elementary particles  ...” 
and 

“...  the ... Riemannian geometry ...geometrical approach ...”. )



In terms of E8 structure whose curvature by action and back-reaction 
guides and in turn is influenced by E8 particle / force distribution
consider the World-Lines of Particles moving in the E8 structure 
such as the red line in this 64-element subset of Deutsch Many-World Snapshots 

Andrew Gray (quant-ph/9712037) described Quantum Interactions of World-Lines:
“... probabilites are ... assigned to entire fine-grained histories ...
base[d] ... on the Feynman path integral formulation ...
The formulation is fully relativistic and applicable to multi-particle systems.
It ... makes the same experimental predictions as quantum field theory …”.
 
David Tong (String Theory University of Cambridge Part III Mathematical Tripos 2009) 
said: “... if the dimension of spacetime is D = 26 ... bosonic string ... 
the critical dimension ... our theory contains a bunch of massless particles ... 
massless particles are interesting because they give rise to long range forces ... 
The states transform in the 24 x 24 representation of SO(24) ... 
the symmetric traceless representation of SO(24) is ... a massless spin 2 particle ...”.
Joseph Polchinski ("String Theory" vol. 1 (Cambridge 1998)) said: 
"... Closed plus open unoriented bosonic string ... have ... 
the tachyon ... 
and ... a [24x24 trace term] scalar ... dilaton ... 
and ... a symmetric ... 24x24 ... tracelesss tensor ... spin-2 graviton ...”.
 

Closed string tachyons localized at orbifolds of fermions produce virtual particles / 
antiparticles for Schwinger Sources (viXra 1311.0088, 1507.0173, 1508.0157).

Dilatons are Goldstone bosons of spontaneously broken scale invariance that
(analogous to Higgs) go from mediating a long-range scalar gravity-type force

to the nonlocality of the Bohm-Sarfatti Quantum Potential.

The symmetric traceless spin 2 particle = Bohmion = Carrier of the Bohm Force
of the Bohm Quantum Potential.



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

There is redundancy in the E8 description of Quantum States:

Fermion components carry Spacetime information 
so E8 / D8 = 8x8 + 8x8 -> 8 + 8 

Spacetime position and momentum are redundant 
so D8 / D4 x D4 = 8x8 -> 8

Gauge Bosons correspond to Emission / Absorption Fermion Pairs  
so D4 x D4 = 28 + 28 -> 0

How to reduce redundancy to get efficient Geometric Structure ? 

Look at the 240 Root Vectors of the E8 Root Vector Polytope. 

Each E8 Root Vector has 

1 Root Vector Itself - North Pole

56 Nearest Neighbors 

126 Next-Nearest Neighbors - Equator 

56 Next-Next-Nearest Neighbors 

1 Antipodal Opposite - South Pole



The 126 Equator Next-Nearest Neighbors are the Root Vectors of 133-dim E7. 

The 1 North Pole and 1 South Pole are the Root Vectors of 3-dim SU(2). 

The 56 Nearest Neighbors and 56 Next-Next-Nearest Neighbors represent 
the 112-dim symmetric space 

E8 / E7 x SU(2) = Set of (QxO)P2 in (OxO)P2 = E8 / D8
where Q = Quaternions, O = Octonions, and P2 = Projective Plane

E7 is the Automorphism Group of the 112-dimensional Brown Algebra Br3(O) 
so identify Br3(O) as the algebra corresponding to 112-dim E8 / E7 x SU(2).

Br3(O) is a Complexification of the 56-dimensional Freudenthal Algebra Fr3(O). 
Automorphism Group of Fr3(O) is E6 of 54-dim E7 / E6 x U(1) = (CxO)P2 in (QxO)P2

Fr3(O) is a Complexification of the 27-dim Jordan Algebra J3(O). 
Automorphism Group of J3(O) is F4 of 26-dim E6 / F4 = OP2 in (CxO)P2

The Traceless Part of J3(O) is 26-dim J3(O)o = Space of Bosonic String Theory =  
   a            S+      VM4xVCP2
 S+*         -a-b        S- 
VM4xVCP2*       S-*        b 

where a and b are Real Numbers and VM4 and VCP2 are Quaternions
 and S+ and S- are Octonions and * denotes Octonion conjugation

so 
J3(O)o is a 26-dim space describing Fermion Particles and Spacetime 
in which Strings correspond to World-Lines of Particles moving in Spacetime 
and String Interactions describe Sarfatti-Bohm Quantum Theory

(viXra 1210.0072, 1308.0064)



Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is 
taken to consist of particles have definite trajectories at all times ... An example ... is the 
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ... 
... describing more than one particle while maintaining a relativistic description 
requires the introduction of final boundary conditions as well as initial, 
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here to describe particle trajectories 
also entails the natural inclusion of an accompanying field to influence the particle’s 
motion away from classical mechanics and reproduce the correct quantum predictions. 
In so doing, it is ... providing a physical explanation for why quantum phenomena exist 
at all ... the particle is seen to be 
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by 
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ... 
... sigma_o is the rest density distribution of the particle through space ... j is the current density ... 

... rho_o and u are the rest density and 4-velocity of the probability flow ...”. 

Jack Sarfatti extended the Sutherland Lagrangian to include Back-Reaction

where a, b and VM4 form Cl(2,4) vectors and VCP2 forms CP2 
and S+ and S- form OP2 so that 

26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of Kaluza-Klein M4xCP2) 

saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be 
used as a direct messaging channel between subsystems of an entangled complex 
quantum system, is the lack of direct back-reaction of the classical particles and 
classical local gauge fields on their shared entangled Bohmian quantum information 
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, 
shows how to make the original 1952 Bohm pilot-wave theory completely 
relativistic, and how to avoid the need for configuration space for many-particle 
entanglement. 



The trick is that final boundary conditions on the action 
as well as initial boundary conditions influence what happens in the present. 
The general theory is "post-quantum" ... and it is non-statistical ... 
There is complete two-way action-reaction between quantum pilot waves 
and the classical particles and classical local gauge fields ... 
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps, 

first arbitrarily set the back-reaction (of particles and classical gauge field on their pilot 
waves) to zero. This is analogous to setting the curvature equal to zero in general 
relativity, or more precisely in setting G to zero. 

Second, integrate out the final boundary information, thereby adding the statistical Born 
rule to the mix. ...
the mathematical condition for zero post-quantum back-reaction of particles and 
classical fields (aka "beables" J.S. Bell's term) is exactly de Broglie's guidance 
constraint. That is, in the simplest case, the classical particle velocity is proportional to 
the gradient of the phase of the quantum pilot wave. It is for this reason, that the 
independent existence of the classical beables can be ignored in most quantum 
calculations. 
However, orthodox quantum theory assumes that the quantum system is 
thermodynamically closed between strong von Neumann projection measurements that 
obey the Born probability rule. 
The new post-quantum theory in the equations of Sutherland, prior to taking the limit of 
orthodox quantum theory, should apply to pumped open dissipative structures. Living 
matter is the prime example. This is a clue that should not be ignored. ...”. 

Jack Sarfatti (email 31 January 2016) said: “... Sabine [Hossenfelder]’s argument ...
"... two types of fundamental laws ... appear in contemporary theories. 

One type is deterministic, which means that the past entirely predicts the future. 
There is no free will in such a fundamental law because there is no freedom. 

The other type of law we know appears in quantum mechanics and has an 
indeterministic component which is random. This randomness cannot be influenced by 
anything, and in particular it cannot be influenced by you, whatever you think “you” are. 
There is no free will in such a fundamental law because there is no “will” - there is just 

some randomness sprinkled over the determinism.  

In neither case do you have free will in any meaningful way.”

... However ...[ There is a Third Way ]...
post-quantum theory with action-reaction between 

quantum information pilot wave and its be-able is compatible with free will. ...”.



DNA-RNA and Cl(16) Clifford Algebra of E8 Physics
Frank Dodd (Tony) Smith, Jr. - January 2016 viXra 1601.0177

65,536-dimensional Cl(16) not only contains the E8 of E8 Physics (viXra 1508.0157) 
but also corresponds to the information content of Microtubules 
that are the basis of Penrose-Hameroff Quantum Consciousness (viXra 1512.0300) 
and to information content of DNA chromosome condensation 
and to information content of mRNA triple - amino acid transformations. 

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and 
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides: 

adenine A, guanine G, cytosine C and thymine T. ... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 



... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18 
elements of Clifford algebras. This space reduction to four nucleotides means 
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads 
to DNA compactization and chromosome condensation. ...”. 

In “Chromosome Condensation and Cohesion” (eLS December 2010) Laura Angelica 
Diaz-Martinez and Hongtau Yu say: “... The diploid human genome consists of 46 
chromosomes, which collectively contain about 2 m of deoxyribonucleic acid (DNA). 
During mitosis, the genome is packaged into 46 pairs of sister chromatids, 
each less than 10 μm long. ...”.

The DNA information condensation factor of 65,536 is the dimension of Cl(16) 
which is 

the Real Clifford Algebra containing 248-dim E8 of viXra 1508.0157 E8 Physics 
as 120-dim bivector D8 plus 128-dim D8 half-spinor 

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness. 



Microtubule information = 65,536 = Cl(16) = DNA condensation information 

Wikipedia describes interaction of Microtubules with DNA in mitosis condensation: “...

... Micrograph showing condensed chromosomes in blue, kinetochores in pink, and 
microtubules in green during metaphase of mitosis ... 

...”. Information lost by condensing DNA is stored in Microtubules through 
Anaphase after which it has been restored to the new Duplicated DNA.



Stcherbic and Buchatsky also say: “... Ribonucleic acid (RNA) can also store genetic 
information. A single RNA helix is seldom used as a carrier of genetic information (only 
in some viruses); its main role is storing DNA sites as copies of individual proteincoding 
genes (mRNA) or in formation of large structural complexes, e.g., ribosomes and 
spliceosomes. At self-splicing, RNA may perform the function of an enzyme. RNA also 
performs an important role during DNA replication. So called RNA-primers are 
necessary to synthesize DNA complementary chains, although this fact is not obvious. 
RNA contains sugar, ribose, which hydroxyl groups make more reactive than DNA. 
Besides, RNA contains uracil U, which is somewhat lighter than thymine. 
... 
At translation of mRNA triplets into genetic code amino acids, 
the dynamics of triplets to amino acids transformation should be taken into account. 
...
At transition ... functional volume is equal to 3^5 = 243. 
To this volume there should be added the volume of auxiliary spaces, 
equal to 13 = 5 + 4 + 3 + 1. 
Accordingly, we get 
256 functions of mRNA triplet transformation into amino acids of the genetic code. 
Reverse transition ... from amino acids ... to triplet ... needs 5^3 + 3^1 = 128 functions. 
In addition, 128 triplets of mRNA-tRNA pairing should be added to this number. ...”.

The 256 of mRNA triplet to amino acids is represented by Cl(8) Clifford algebra 
and 

the 128+128 = 256 of amino acids to mRNA triplets is representd by another Cl(8) 
so 

that the mRNA triple - amino acid connection is represented by the tensor 
product Cl(8) x Cl(8) which by 8-Periodicity of Real Clifford Algebras is the 

Real Clifford Algebra Cl(16) 
which also contains 248-dim E8 of viXra 1508.0157 E8 Physics

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness.



World-Line String Bohm Quantum Potential, E8, and Consciousness

Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1512.0300

Abstract 

Penrose-Hameroff type Quantum Consciousness is described in terms of E8 Physics 
( see viXra 1508.0157 ) and 26D String Theory with Strings seen as World-Lines 
and Bohm Quantum Potential and Sarfatti Thought Decoherence. Tubulin Dimer 
information content of Microtubules is seen to correspond to the Cl(16) Clifford Algebra 
in which the E8 Lie Algebra is naturally contained. Creation-Annihilation Operators and 
Algebraic Quantum Field Theory and AQFT Quantum Code for Bohm Quantum Theory 
are also described. 
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E8 Root Vectors and 26D String Theory

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond 
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as 
superpositions of their respective 8 components
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8v SpaceTime is represented by D8 branes. A D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice 
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

A single Snapshot of SpaceTime is represented by a D8 brane at each point of which 
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded 
dimensions of the 26 dimensions of 26D String Theory. 

It is necessary to patch together SpaceTime Snapshots to form a Global Structure 
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT) 
whose overall structure is described by Deutsch in "The Fabric of Reality" (Penguin 1997 pp. 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 
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The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice 
of 26D String Theory parameterized by the a and b of J(3,O)o 
as indicated in this 64-element subset of Snapshots

The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent 
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions 
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:  

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity 
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force
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Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles 
corresponding to a String of 26D String Theory 
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines. 

Interactions of World-Lines can describe Quantum Theory 
according to Andrew Gray ( arXiv quant-ph/9712037 ): 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ... 
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin 2 state = Bohmion = Carrier of the Bohm Force 
of the Bohm Quantum Potential.
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“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum 
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and 
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the total force ... 
from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due 
to Resonant Quantum Potential Connections among Quantum State Forms. 

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra:

Resonance is discussed by Carver Mead in “Collective Electrodynamics“ ( MIT 2000 ): 
"... we can build ... a resonator from ... electric dipole ... configuration[s] ... 

[ such as  Tubulin Dimers ] 
Because there are charges at the two ends of the dipole, we can have a contribution to 
the electric coupling from the scalar potential ... as well [as] from the magnetic 
coupling ... from the vector potential ... electric dipole coupling is stronger than magnetic 
dipole coupling ... the coupling of ... two ... configurations ... is the same, whether 
retarded or advanced potentials are used. Any ... configuration ... couples to any other 
on its light cone, whether past or future. ... The total phase accumulation in a ... 
configuration ... is the sum of that due to its own current, and that due to currents in 
other ... configurations ... far away ... 
The energy in a single resonator alternates between the kinetic energy of the electrons 
(inductance), and the potential energy of the electrons (capacitance). With the two 
resonators coupled, the energy shifts back and forth between the two resonators in 
such a way that the total energy is constant ... The conservation of energy holds despite 
an arbitrary separation between the resonators ... Instead of scaling linearly with the 
number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ...”.
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For the 10^18 Tubulin Dimers of the human brain, 
the resonant frequencies are the same and exchanges of energy among them 

act to keep them locked in a Quantum Protectorate collective coherent state. 

Philip W. Anderson in cond-mat/0007287 and cond-mat/007185 said: 
"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general 
descriptor of the fact that certain states of quantum many-body systems exhibit 
properties which are unaffected by imperfections, impurities and thermal fluctuations.
They instance ... flux quantization in superconductors, equivalent to the Josephson 
frequency relation which again has mensuration accuracy and is independent of 
imperfections and scattering. ... 
... the source of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system, and therefore, macroscopic behavior is mostly determined by overall 
conservation laws ... a "quantum protectorate" ...[ is ]... a state in which the many-
body correlations are so strong that the dynamics can no longer be described in 
terms of individual particles, and therefore perturbations which scatter individual 
particles are not effective ...”.
Mershin, Sanabria, Miller, Nawarathna, Skoulakis, Mavromatos, Kolomenskii, Scheussler, Ludena, and 
Nanopoulos in physics/0505080 “Towards Experimental Tests of Quantum Effects in Cytoskeletal 
Proteins” said: 

Classically, the various dimers can only be in the ...[  ]...   
conformations. Each dimer is influenced by the neighboring dimers resulting in the 
possibility of a transition. This is the basis for classical information processing,
which constitutes the picture of a (classical) cellular automaton.
If we assume ... that each dimer can find itself in a QM superposition of ...[  those ]...
states, a quantum nature results. Tubulin can then be viewed as a typical two-state 
quantum mechanical system, where the dimers couple to conformational changes with 
10^(-9) - 10^(-11) sec transitions, corresponding to an angular frequency
~ 10^10 - 10^12 Hz. In this approximation, the upper bound of this frequency range is 
assumed to represent (in order of magnitude) the characteristic frequency of the dimers, 
viewed as a two-state quantum-mechanical system ...[ 

The Energy Gap of our Universe as superconductor condensate spacetime is from 3 x 10^(-18) Hz 
(radius of universe) to 3 x 10^43 Hz (Planck length). Its RMS amplitude is 10^13 Hz = 10 THz = energy of 

neutrino masses = critical temperature Tc of BSCCO superconducting crystal Josephson Junctions ]...
large-scale quantum coherence ...[ has been observed ]... at temperatures within a factor of 
three of biological temperatures. MRI magnets contain hundreds of miles of superconducting 
wire and routinely carry a persistent current. There is no distance limit - the macroscopic wave 
function of the superfluid condensate of electron pairs, or Cooper pairs, in a sufficiently long 
cable could maintain its quantum phase coherence for many thousands of miles ... there is no 
limit to the total mass of the electrons participating in the superfluid state. The condensate is 
“protected” from thermal fluctuations by the BCS energy gap at the Fermi surface ... The term 
“quantum protectorate” ... describe[s] this and related many-body systems ...”. 
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The Human Brain has about 10^11 Neuron cells, each about 1,000 nm in size. 
The cytoskeleton of cells, including neurons of the brain, is made up of Microtubules 

( image from “Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: 
The “Orch OR” Model for Consciousness” by Penrose and Hameroff )

Each Neuron contains about 10^9 Tubulin Dimers, organized into Microtubules some 
of which are organized by a Centrosome. Centrosomes contain a pair of Centrioles.

A Centriole is about 200 nm wide and 400 nm long. Its wall is made up 
of 9 groups of 3 Microtubules, reflecting the symmetry of 27-dim J(3,O)

Page 8



Each Microtubule is a hollow cylindrical tube with about 25 nm outside diameter 
and 14 nm inside diameter, made up of 13 columns of Tubulin Dimers

( illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of the 
Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) )

( image from Wikipedia on Microtubule ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin 
and beta-tubulin ( each made up of about 450 Amino Acids, each containing roughly 20 Atoms )
A Microtubule 40 microns = 40,000 nm long contains 13 x 40,000 / 8 = 65,000 Dimers

       
( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )

The black dots indicate the position of the Conformation Electrons. 
There are two energetically distinct configurations for the Tubulin Dimers: 

Conformation Electrons Similarly Aligned (left image) - State 0
Conformation Electrons Maximally Separated (right image) - State 1

 
The two structures - State 0 ground state and State 1 higher energy state - 
make Tubulin Dimers the basis for a Microtubule binary math / code system. 
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Microtubule binary math / code system corresponds 
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8 

A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16) 
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian. 

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that 
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule. 
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According to 12biophys.blogspot.com Lecture 11 Microtubule structure is dynamic: 
“... One end of the microtubule is composed of stable (GTP) monomers 
while the rest of the tubule is made up of unstable (GDP) monomers. 
The GTP end comprises a cap of stable monomers.
Random fluctuations either increase or decrease the size of the cap. 
This results in 2 different dynamic states for the microtubule. 
Growing: cap is present     Shrinking: cap is gone ...

 ...”.
Microtubules spend most of their lives between 10 microns and 40 microns, 
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns ) 

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ). 
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In a given Microtubule 
the 128 D8 Half-Spinor part  is represented by a line of 128 
Dimers in its stable GTP region 
and 

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region 
( image adapted from 12biophys.blogspot.com Lecture 11 )

The image immediately above does not show how thin is the Microtubule. 
The following image ( from micro.magnet.fsu.edu ) shows overall Microtubule shape

How do the Microtubules communicate with each other ? 

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 
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Communication between two Microtubules is by the Bohm Quantum Potential 
between their respective corresponding Dimers ( purple arrow ) 
with the correspondence being based on connection between respective E8 subsets, 
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow ) 

How is information encoded in the Microtubules ? 

Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other. 
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules, 
or the Even Subalgebra of Cl(16) for 20 micron Microtubules, 
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules 
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and 
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
the information content of Cl(16) and its Subalgebras is described by the 
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits 
available to describe one Quantum Thought State among about 2^65,000 possibilities, 
analagous to the Book of Genesis of (22+5)^78,064 Hebrew Letter/Final possibilities.
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What about information in a large number of Microtubules ? 

Since the information in one Microtubule is based on Cl(16) 
and 
since by 8-Periodicity Cl(16) x...(8N times tensor product)...x Cl(16) = Cl(16 N) 
information of a large number of Microtubules is described by 
Tensor Products of [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] Quantum Reed-Muller codes

How does all this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a
that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that  
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition 
connected by the Bohm Quantum Potential Force that does not fall off with distance. 
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_ssediff =  N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                Time                                                                       
  Tubulin Dimers                      T_N                                                   

10^(11+9) = 10^20      10^(-33 + 26) = 10^(-7) sec     10^11 neurons x 10^9 TD / neuron 
                                                                               10^20 Tubuin Dimers in Human Brain                      

10^16                          10^(-27 + 26) = 10^(-1) sec - 10 Hz - 
Human Alpha EEG is 8 to 13 Hz -

Fundamental Schumann Resonance is 7.8 Hz - 
Time of Traverse by a String World-Line Quantum Bohmion of a Quantum 

Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest neighbors 
by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 10^10 cm / c = 0.3 sec -
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The Creation-Annihilation Operator structure of the Bohm Quantum Potential of 
26D String Theory  is given by the 

Maximal Contraction of E8 = semidirect product A7 x h92 
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1 
The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum
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The Algebraic Quantum Field Theory ( AQFT ) structure of the Bohm Quantum 
Potential of 26D String Theory  is given by the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

living in Cl(16) and by 8-Periodicity of Real Clifford Algebras, 
as the Completion of the Union of all Tensor Products of the form 

Cl(16) x ...(N times tensor product)... x Cl(16) = Cl(16N) 

For N = 2^8 = 256 the copies of Cl(16) are on the 256 vertices of the 8-dim HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(16) continue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:
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The Union of all Cl(16) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.

AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 
the Algebraic Quantum Field Theory of the E8 - Cl(16) = Cl(8)xCl(8) Physics Model 

should be equivalent to a Quantum Code Information System. 

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(8)

Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

Real Clifford Algebra Cl(8) x Cl(8) = Cl(16) containing E8

Completion of the Union of All Tensor Products of [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 
that is Completion of the Union of All Tensor Products of Cl(16)

Page 17



Connes NCG Physics and E8
Frank Dodd (Tony) Smith, Jr. - viXra 1511.0098

Connes has constructed a realistic physics model in 4-dim spacetime 
based on NonCommutative Geometry (NCG) of M x F
where M = 4-dim spacetime and F = C x H x M3(C) 
and C = Complex Numbers, H = Quaternions, and M3(C) = 3x3 Complex Matrices. 

E8 has been used as a basis for physics models such as those 
by Lisi ( arXiv 1506.08073 ) and Smith ( viXra  1508.0157 ) so the purpose 
of this paper is to show a connection between Connes NCG Physics and E8. 

Connes NCG is described by van den Dungen and van Suijlekom in arXiv 1204.0328 
where they say: “... this review article is to present 
the applications of Connes' noncommutative geometry to elementary particle physics. 
...
 the noncommutative description of the Standard Model does not require the 
introduction of extra spacetime dimensions, 
its construction is very much like the original Kaluza-Klein theories. 
In fact, one starts with a product M x F of ordinary four-dimensional spacetime M  
with an internal space F  which is to describe the gauge content of the theory. 
Of course, spacetime itself still describesmthe gravitational part. 
The main difference with Kaluza-Klein theories is that the additional space is a 
discrete ... space whose structure is described by a ... noncommutative algebra ...
This is very much like the description of spacetime M  
by its coordinate functions as usual in General Relativity, 
which form an algebra under pointwise multiplication: 

( x^mu x^nu )(p) = x^mu(p)  x^nu(p)
 Such commutative relations are secretly used in any physics textbook. 
However, for a discrete space, ... propose to describe F  by matrices ... 
yielding a much richer internal (algebraic) structure ... 
one can also describe a metric on F  in terms of algebraic data, 
so that we can fully describe the geometrical structure of M x F . 
This type of noncommutative manifolds are called almost-commutative (AC) 
...
Given an AC manifold M x F ...  the group of diffeomorphisms ... generalized to such 
noncommutative spaces combines ordinary diffeomorphisms of M  with gauge 
symmetries ... we obtain a combination of general coordinate transformations on M
 with the respective groups ... U(1) x SU(2) x SU(3) ...[whose]... finite space is ... 

internal space F ...[ = ]... C x H x M3(C) 
... to construct a Lagrangian from the geometry of M x F . This is accomplished by ...  
a simple counting of the eigenvalues of a Dirac operator on M x F  
which are lower than a cutoff /\ ... we derive local formulas (integrals of Lagrangians)
... using heat kernel methods ... 



The fermionic action is given as usual by an inner product. 
The Lagrangians that one obtains in this way ... are the right ones, 
and in addition minimally coupled to gravity. 
This is unification with gravity of ... the full Standard Model. ... 
We study conformal invariance ... with particular emphasis on the Higgs mechanism 
coupled to the gravitational background 
...
the Lagrangian derived ... from the relevant noncommutative space is not just the 
Standard Model Lagrangian, but it implies that there are relations between some of the 
Standard Model couplings and masses 
... 
If we would assume that the mass of the top quark is much larger than all other fermion 
masses, we may neglect the other fermion masses. In that case ...

m_top <  sqrt(8/3) Mw [ = sqrt(8/3) 80 = 130 GeV ]
...
we shall evaluate the renormalization group equations (RGEs) for the Standard Model 
from ordinary energies up to the ... GUT ... unification scale ...

The scale /\12 ... is given by ... 1.03 x 10^13 GeV ... 
The [scale] /\23 is given by ... 9.92 x 10^16 GeV ... 

we have ... included the simple case wherewe ignore the Yukawa coupling of the tau-
neutrino 
[ as is realistic with no neutrino see-saw mechanism ] ... Numerical results [ are ]... 

/\gut (10^16 GeV) ... m_top (GeV) 186.0 ... m_h (GeV) 188.1 ... 

/\gut (10^13 GeV) ... m_top (GeV) 183.2 ... m_h (GeV) 188.3 ...”.

If you do a naive extrapolation down to the Higgs VeV 250 GeV energy scale where the 
compositeness  of a Higgs as Tquark condensate system might become evident (the 
Non-perturbativity Boundary) 

/\comp (250 GeV) ... m_top (GeV) 173.2 ... m_h (GeV) 189 

so the naively extrapolated 
NCG masses for the Tquark-Higgs Middle Mass States are consistent 

with those of the E8 model of Smith ( viXra  1508.0157 )

Further, 
the Basic Ground State NCG Tquark mass of 130 GeV is consistent 

with that of the E8 model of Smith ( viXra  1508.0157 )



Here is a chart showing the 3 Mass States of the Smith E8 model ( viXra  1508.0157 ): 
the green dot in the Stable region (green) has the 130 GeV Tquark mass state 
that is also calculated by NCG; the cyan dot on the Non-perturbativity Boundary has 
the 173 GeV Tquark and 189 GeV Higgs mass states that are also calculated by NCG; 
I have not seen where NCG may or may not calculate High-Mass (220 and 250 GeV) 
Tquark and Higgs mass states indicated by the magenta dot at the Critical Point. 



Structure of M and F of NCG

The M of NCG is 4-dim Spacetime, a discrete version of which is 
the Integral Domain of Integral Quaternions whose vertex figure ( nearest neighbors to 
the origin ) is the 24-cell Root Vector Polytope of the 28-dim D4 Lie Algebra 
which contains as a subalgebra the 15-dim D3 Lie Algebra of the Conformal Group 
Spin(2,4) = SU(2,2) for MacDowell-Mansouri Gravity plus Conformal Dark Energy. 

4-dim Riemannian Spacetime can be Wick Rotated to 4-dim Euclidean Space 
which can be compactified to the 4-sphere S4 which can be discretized as the 600-cell 

so the M of NCG can be locally represented as a 600-cell which has 120 vertices. 

F of NCG is the 24-dim algebra C + H + M3(C). 
Identify the 24 generators of F with the 24 elements of the Binary Tetrahedral Group 
and therefore identify F with the Tetrahedron of which it is the symmetry group. 
NCG, by using M x F as its basic structure, puts a copy of F at each point of M. 

Consider a flat 2-dim subspace of M, and add to it F Tetrahedra following this 
construction recipe from a Don Davis 8 Sep 1999 sci math post:
“... build ... a hollow torus of 300 cells ... as follows:
lay out a 5x10 grid of unit edges. omit the lefthand and lower boundaries' edges, 
because we're going to roll this grid into a torus later. 
thus, the grid contains 100 edges: 50 running N-S, and 50 running EW.
attach one tetrahedron to each edge from above the grid. 
the opposite edges of these tetrahedra will form a new 5x10 grid, 
whose vertices overlie the centers of the squares in the lower grid.
thus, these 100 tetrahedra now form an egg-carton shape, 
with 50 squarepyramid cups on each side. 
divide each cup into two non-unit tetrahedra, 
by erecting a right-triangular wall across the cup, corner-to-corner. 
make the upper cups' dividers run NE/SW, 
and make the upside-down lower cups' dividers run NW/SE. 
note that the egg-carton is now a solid flat layer, one tetrahedron deep,
containing 100 unit tetra- hedra and 200 non-unit tetrahedra.



when we shrink the right-triangular dividing walls into equilateral triangles, 
we distort each egg-cup into a pair of unit-tetrahedra. 

at the same time, 
the opening of each egg-cup changes from a square to a bent rhombus. 
as the square openings bend, 
the flat sheet of 300 tethrahedra is forced to wrap around into a hollow torus 
with a one-unit- thick shell.

surprisingly, 
this bends each 5x10 grid into a toroidal sheet of 100 equilateral triangles. 
each grid's short edge is now a pentagon that threads through the donut hole. 
the grid's long edge is now a decagon that wraps around both holes in its donut. 
the two grids' long edges are now linked decagons.

this wrapping cannot occur in R3, but it works fine in R4. 
I admit that this part of my presentation is not easy to visualize. 
perhaps a localized visualization image will help: 
as an upper egg-cup is squeezed in one direction, 
the edge-tetrahedra around it rotate, 
squeezing the nearby lower egg-cups in the other direction. 
this forces the flat sheet into a saddle-shape. 
in R4, when this saddle-bending happens across the whole egg-carton at once, 
the carton's edges can meet to make the toroidal sheet.
...
build each solid torus ....[of]... two solid tori of 150 cells each ... as follows: 
using 100 tetrahedra, assemble 5 solid icosahedra (this is possible in R4). 
daisy-chain five such icosahedra pole-to-pole ... between every pair of adjacent 
icosahedra, surround the common vertex with 10 tetrahedra. 
each solid torus has a decagonal "axis" running through the centers
and poles of the icosahedra. each solid torus contains 5*20 + 5*10 = 150
tetrahedra, and its surface is tiled with 100 equilateral triangles. 
on this surface, six triangles meet at every vertex.
...



we will link these solid tori, like two links of a chain. with the hollow torus acting as a 
glue layer between them ...[

]...
finally, 
put one solid torus inside the hollow toroidal sheet, 
attaching the 100 triangular faces of the solid 
to the 100 triangles of the sheet's inner surface. 
this gives us a fat solid torus, 
10 units around and 4 units thick, containing 450 tetrahedral cells. 
nevertheless, its surface has only 100 triangular faces. 
thread the second 150-cell solid torus through this fat torus, 
and attach the two solids' triangular faces. this is the 600-cell polytope ...”.

 



Combine the M 600-cell (yellow) 
with the F 600-cell expanded by the Golden Ratio (orange)

to get the 120+120 = 240-vertex 8-dim E8 polytope 
which is the Root Vector Polytope of the Lie Algebra E8

In this way the 8-dim space of E8 Root Vectors is seen as 
being made up of two independent 4-dim spaces: 
a Rational Number 4-dim space of yellow M dots 

and 
an Algebraic Extension by the Golden Ratio 4-dim space of orange F dots 

The Lie Algebra E8 lives in the Clifford Algebra Cl(16) = Cl(8) x Cl(8)



This is the basic structure of the E8 = Cl(16) Physics Model 

described in viXra  1508.0157



T-quark Widths for 3 Mass States
Frank Dodd (Tony) Smith, Jr. - 2015 - vixra 1511.0041

During Run 1 of the Fermilab Tevatron Collider, CDF claimed discovery of the T-quark in 
FERMILAB-PUB-94/097-E, dated 26 April 1994, with this Semileptonic event histogram:

The cyan bars represent bins in the 150-190 GeV range interpreted as Truth Quarks by 
CDF. I agree that they do correspond to a T-quark mass state around 174 GeV. 

The green bars represent a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark, but as to which CDF said 
"... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top 
signal. ...". I disagree. I think they correspond to a low-energy T-quark mass state 
that in my E8 Physics model (viXra 1508.0157) is due to a Green’s Function Pole 
around 130 GeV.



In 1997, D0 reported T-quarks in hep-ex/9703008, with this Semileptonic event 
histogram:

Again, the cyan bars represent bins in the 150-190 GeV range containing Semileptonic 
events interpreted as Truth Quarks by D0 and, again, I agree that they do correspond to 
a T-quark mass state around 174 GeV.

Similarly to the CDF histogram, the green bars represent a bin in the 130-140 GeV 
range containing Semileptonic events deemed insignificant by D0, 
but, 
when they are considered together with the independent CDF 1994 histogram, 
the result is a 4-sigma signal of a T-quark mass state in the 130 to 150 GeV range, 
with a very Narrow Width.
I think that those peaks correspond to a low-energy T-quark mass state that in 
E8 Physics (viXra 1508.0157) is due to a Green’s Function Pole around 130 GeV 
and 
that the 1997 D0 bin calibration of the peak at 130-140 GeV is more realistic 
than the older 1994 CDF bin calibration of the peak at 140-150 GeV. 



Here is an overview of the Higgs-T-quark system of E8 Physics (viXra 1508.0157)

in which there is a high-mass state at the critical point where the normal Stable region 
and the Non-Perturbative region and the Vacuum Instability region all come together 
where the Higgs mass state reaches the Higgs VeV level around 250 GeV and 
where the T-quark mass state is only weakly indicated in the CDF and D0 histograms 
and 
the middle-mass state (T-quark mass around 174 GeV) is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups 
and 
the low-mass state (T-quark mass around 130 GeV) is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 



As to  the T-quark width for the 174 GeV mass state, which appears 
in the 1994 CDF and 1997 D0 semileptonic histograms to be about 40 GeV, 
which is 4 of the 10 GeV histogram bins, 
Mark Thomson, in “Modern Particle Physics” (Cambridge 2013) says:
“... Decay of the top quark ... The total decay rate is ... 

... For ... mt = 173 GeV ... the lowest-order calculation of the total decay width of the top 
quark gives t = 1.5 GeV ... 
The total width of the top quark is measured to be t = 2.0 +/- 0.6 GeV. 
The top width is determined much less precisely than the top quark mass because the 
width of the distribution ...[ color added to show correspondence to CDF and D0 histograms ]...

... is dominated by the experimental resolution. ...”. 

The T-quark total width t = 2 GeV is much smaller than the 40 GeV width 
experimentally observed at Fermilab and would, except for experimental resolution, 
fit well within one single bin in the 1994 CDF and 1997 D0 semileptonic histograms. 



As to  the T-quark width for the 130 GeV mass state, 
which appears in the 1994 CDF and 1997 D0 semileptonic histograms 
to be less than the 10 GeV histogram bin width, 
using the total width formula from Mark Thomson’s book and paraphrasing:   

“... For mt = 130 GeV ... the lowest-order calculation 
of the total decay width of the top quark gives t = about 0.5 GeV ...”. 

I think that the CDF explanation 
for the low mass T-quark peak in a single 10 GeV bin

"... We assume the mass combinations in the ... bin represent a statistical 
fluctuation since their width is narrower than expected for a top signal. ...". 

is highly unlikely since 
a similar low mass single 10 GeV bin T-quark mass peak was observed by the 
independent D0 detector.  

The mt = 130 GeV width of 0.5 GeV is only 1/20 of the 10 GeV bin width of that peak. 
The 20:1 = 10 : 0.5 observed width : actual width ratio for mt = 130 GeV 
is the same as  
the 20:1 = 40 : 2.0 observed width : actual width ratio for mt = 173 GeV. 

What differences between the mt = 130 GeV and mt = 173 GeV states 
might affect their relative experimental resolutions ? 

The mt = 130 GeV peak is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 
Since it is a simple Schwinger Source it has simple W - b - 2 jet decay.

The mt = 173 GeV peak is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups. 
Its decay scheme is more complicated, with 2 stages: 

175 to 130 GeV, a process of the Higgs - T-quark condensate system of E8 Physics
and 

simple W - b - 2 jet decay of the 130 GeV intermediate state. 

The wider width of the 173 GeV decay peak 
is due to the Higgs - T-quark condensate process. 



The 1997 UC Berkeley PhD thesis of Erich Ward Varnes gives details of some D0 
events and analysis, based on the Standard Model view of one T-quark mass state:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...
In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 

The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 



...
The result of reconstructing the top quark mass for a dilepton event is the distribution 
W(mt), which is evaluaed for 50 values of the top quark mass ... the intrinsic resolution 
of the dilepton mass reconstruction is much broader than the 4 GeV/c2 interval between 
assumed top quark masses ... the RMS of the typical W(mt) distribution ... typically lies 
between 35 and 40 GeV/c2 ... 

...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”.

In E8 Physics (viXra 1508.0157) there are, as stated above, three T-quark mass states, 
so in order to keep the kinematic constraint 

“The masses of the reconstructed t and tbar in the event are equal” 
the t and tbar must be in the same mass state, which is physically realistic because 
the t and tbar are created together in the same collider collision event. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



IFA - Owari - Adinkra - Clifford (Giza) - Llull - Lukasa
origins of E8 - Cl(16) Physics

Frank Dodd (Tony) Smith, Jr. - 2015 -  viXra 1510.0369

IFA

At least as far back as 12,000 years ago, Africans had developed IFA Oracle divination 
based 256 = 2^8 elementary states known as the 256 Odu 

One IFA way to choose among the 2^8 Odu possible states is to cast an Opele Chain 
( image from Folkcuba.com web site ) 

 
of 8 shells that when cast can land either up or down. 

Since the number of sub-hypercubes in an 8-dimensional hypercube 
is 6,561 = 81x81 = 3^8, 
the IFA Oracle has N=8 ternary 3-structure as well as binary 2-structure:  

 
N        2^N                        3^N 
0                      1 
1                    2   3 
2                  4 =2x2  9 = 3x3 
3                8           27 
4             16 = 4x4         81 = 9x9 
5           32                   243 
6         64 = 8x8                 729 = 27x27 
7      128                           2187 
8    256 = 16x16                       6561 = 81x81 



Owari

The ancient African game Owari is described by Ron Eglash (in his book 
"African Fractals" (Rutgers 1999) and on his web site at www.csdt.rpi.edu): "... the owari marching-
group system can be used as a one-dimensional cellular automaton ...

... transients of many different lengths can be produced. ... the constant pattern is called 
a "point attractor", and the transients would be said to lie in the "basin of attraction".
IFA binary 2-structure corresponds to static states.  
IFA ternary 3-structure corresponds to dynamic states. 
Owari uses binary 2-choice IFA static states to define 
dynamics on ternary neighbor IFA states 
producing the 256 elements of Elementary Cellular Automata 

( image from “A New Kind of Science” by Stephen Wolfram )
which correspond to the 256 Odu of IFA. 

http://www.csdt.rpi.edu/
http://www.csdt.rpi.edu/


Adinkra 

According to The Oxford Encyclopedia of African Thought, Vol. 1, by F. Abiola Irele and 
Biodun Jeyifo, “... Adinkra are visual forms that ... integrate striking aesthetic power, 
evocative mathematical structures, and philosophical conceptions ... 
[Its] cosmic framework is suggested by the Adinkra symbol Gye Nyame ... 
meaning ... 
“This great panorama of creation dates back to time immemorial, 
no one lives who saw its beginning 
and no one will live to see its end, except Nyame ...”. ...”. 

The African Adinkra character Gye Nyame looks like an Opele Chain 

Gates and co-authors Doran, Faux, Hubsch, Iga, Landweber, and Miller in arxiv 
0806.0050 [hep-th] said: “... Adinkras are directed graphs ...  
The fundamental example of an Adinkra topology is that of the N-cube,  
I^N = [0; 1]N. It has 2^N vertices and N x 2^(N-1) edges.
We may embed it in R^N by locating the vertices at the points
p = (p1, ... , pN) in R^N, where pI = 0 or 1 in all 2^N possible combinations. ... 
For every vertex, p, the weight of p, written wt(p), 
equals the number of J in {1, ... ,N} for which pJ = 1 ...
As the weights of the vertices are either odd or even, we color them either black or 
white, respectively ... 
We associate the numbers from 1 to N with N different colors ... 
The result is called the colored N-cube. ...



We now construct ... MI^Ncubic ... Adinkras ... called Top Clifford Algebra superfields ... 
let N = 3 ...

    ...”. 

Gates and co-authors Doran, Faux, Hubsch, Iga, Landweber, and Miller 
in arxiv 0811.3410 [hep-th] said: 
“... Herein, we relate Adinkras to Clifford algebras ... 
The extreme example is when the Adinkra is one-hooked, that is, there is only one 
vertex v of lowest engineering dimension, and that this is the unique vertex having all its 
adjacent edges oriented away from it ... 
In the one-hooked case ... there is only one Adinkra possible, with only one Adinkra 
topology, and with only one doubly even code capable of describing it. ... Here is an 
example of a hypercube I^4 topology ... 

 ...”.



G. D. Landweber’s 2006 program Adinkramat at http://www.cohomology.com/ 
produces Adinkra graphs of MI^Ncubic, such as 

N = 8 of real Clifford Algebra Cl(8) with 28-dim grade 2 = Spin(8) 
and graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
with 2^8 = 256 elements corresponding to the 256 Odu and 
sqrt(256) = 16-dim spinors = 8-dim +half-spinors and 8-dim -half-spinors

The 2^8 = 16x16 = 156 elements of Cl(8) correspond directly to:  
the 256 vertices of an 8-dim hypercube; 
the 256 Odu of IFA Divination; 
the 256 fundamental Cellular Automata, 
which inherit the graded structure 

http://www.cohomology.com/
http://www.cohomology.com/




Clifford (Giza)

Adinkras show how the 256 Odu of IFA 
have the structure of the 256-dimensional Real Clifford Algebra Cl(8) 
which is the algebra of 16x16 Real Matrices 
and whose full spinors, corresponding to columns or rows of the matrices, 
are 16-dimensional. 
IFA recognizes the fundamental importance of those 16 dimensions 
by personifying the 16 as the 16 Orishas 
0000   0 Ogbe     - light - birth of Orunmila (wisdom)
0001   1 Osa      - overcome fear
0010   2 Otura    - govern wisely
0011   3 Owonrin  - weather storm
0100   4 Irete    - if you refuse to sacrifice something, 
                    you may lose it anyway
0101   5 Ofun     - Oludumare creates Earth, the Odu, 
                    the Orishas, and humans   
0110   6 Edi      - watch out for obstacles
0111   7 Okanran  - follow plans
1000   8 Ogunda   - Ogun - use technology wisely
1001   9 Iwori    - ask diviner for advice 
1010  10 Ose      - truth protects good and destroys evil 
1011  11 Oturopon - raise children well 
1100  12 Irosun   - crouch and wait and plan
1101  13 Ika      - you reap what you sow 
1110  14 Obara    - cooperate (each hand washes the other) 
1111  15 Oyeku    - dark - Oludumare's Earthly creations 

Clifford Algebras were not known to European mathematicians until Clifford in the 19th 
century and not known to European physicists until Dirac in the 20th century but 
it seems to me that their structure was known to Africans in ancient times. For example, 
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8): 

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )



Further, IFA identifies the 256 Odu with 16x16 pairs of the 16 Orishas 
corresponding to the 16x16 matrix 

         ________________________________________________________________
         | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10| 11| 12| 13| 14| 15| 16|
_________|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 1      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ogbe    |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 2      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Osa     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 3      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Otura   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 4      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Owonrin |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 5      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Irete   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 6      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ofun    |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 7      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Edi     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 8      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Okanran |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 9      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ogunda  |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 10     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Iwori   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 11     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ose     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 12     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Oturopon|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 13     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Irosun  |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 14     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ike     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 15     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Obara   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|
| 16     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Oyeku   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

Real Clifford Algebras have the property of 8-periodicity so that 
Cl(N8) = Cl(8) x ...( N times tensor product )... x Cl(8) 

meaning that all Real Clifford Algebras, no matter how large, 
have fundamental underlying Cl(8) structure. 

In particular: 
Cl(16) = Cl(8) x Cl(8) 

120 Cl(16)bivectors = 
= ( 28 Cl(8)bivectors x 1 ) + ( 1 x 28 Cl(8)bivectors ) + ( 8 Cl(8)vectors x 8 Cl(8)vectors )

64+64+64+64 = 128+128 = 256 Cl(16) spinors = 
= ( 8 Cl(8)+half-spinors x 8 Cl(8)+half-spinors ) + ( 8 Cl(8)+half-spinors x 8 Cl(8)-half-spinors ) + 

+ ( 8 Cl(8)-half-spinors x 8 Cl(8)-half-spinors ) + ( 8 Cl(8)-half-spinors x 8 Cl(8)+half-spinors ) 



Llull

Ramon Llull (1232-1316) of Mallorca lived in a time and place of
a unique confluence of Islamic, Christian, and Jewish mystical ideas on a 
Mediterranean island between Iberia and Africa
so he was exposed to ideas including
Islamic 16-element Ilm al Raml derived from African 256-element IFA, 
Christian-Crusader Troubadour 78-element Tarot,
Jewish Urim v'Thummim system revealed to Moses for decoding the 72 letters on the 
12 stones of the Breastplate of Judgment,
and
he was able to travel easily to Africa, the home of 256-element IFA.

Anthony Bonner in his book “The Art and Logic of Ramon Llull” (Brill 2007) says:
"... Ramon Llull ... grew up in ... Majorca ... conquered [by] ... the Catalans ... 
where Muslims ... occupied perhaps a third of the population, 
and where Jews ... were culturally important ... 
he decided to ... write a book ... directed towards the conversion of the Muslims and 
Jews ... and settled down to nine years of study, during which he bought an Arab slave 
so as to learn his language and culture ... [his] autobiograhphy ... has ... gaps, as for 
instance what he actually studied beside the Arabic language during his nine years of 
formation ... In about 1283 Llull remodeled his system with the Ars demonstrativa ... 
Llull’s description ... “This First Figure is circular, with A in the center ... 

... [It] is made up of sixteen compartments, with ... lines extending from one 
compartment to another ... In these compartments are written the sixteen dignitaries we 
understand to exist in God” ... 



... The First Elemental Figure ... consists of four quadrangles ... 

... of sixteen compartments each ...”. 

The 16 dignitaries correspond to the 16 Orishas of IFA. 

The 120 lines correspond to the 120 bivectors of the Cl(16) Clifford Algebra. 

The 4x16 = 64 elements of an Elemental Figure correspond to 
the 64 elements of each of the 64-element components of the Cl(16) spinors: 

( 8 Cl(8)+half-spinors x 8 Cl(8)+half-spinors )
( 8 Cl(8)-half-spinors x 8 Cl(8)-half-spinors )

( 8 Cl(8)+half-spinors x 8 Cl(8)-half-spinors )
( 8 Cl(8)-half-spinors x 8 Cl(8)+half-spinors )

The 120 bivectors of Cl(16) 
and 
the 128 = 64+64 = 
= ( 8 Cl(8)+half-spinors x 8 Cl(8)+half-spinors ) + ( 8 Cl(8)-half-spinors x 8 Cl(8)-half-spinors ) = 
= half-spinors of Cl(16) 

combine to form the 248-dim E8 Lie Algebra as it lives inside Cl(16). 



Lukasa 

Evans Harrell in “Mathematical understandings of Africa” (Georgia Tech 2014) says: 
“... lukasa memory board: A sort of map including history and personal and political 
relationships ... The understanding of a lukasa board has been (mostly) lost. 

Can we use math to bring some of it back?”.

Acording to Wikipedia: “... The lukasa fulfilled many mnemonic functions ... 
There were three distinct categories of lukasa ... 

First, the lukasa Iwa nkunda, "the long hand of the pigeon," bears information on 
mythical heroes and early rulers and on the mythical migration routes of the Luba. 
Second, the lukasa Iwa kabemba, "the long hand of the hawk," is concerned with the 
organization of the Mbudye society. 

A third type of memory board was created for the use of individual Luba rulers and 
contained secret information about divine chiefship. No examples of this type, referred 
to as the lukasa Iwa kitenta, "the long hand of the sacred pool,"' still exist. ...”. 

The First and Second types are somewhat like this example from Thomas Q. Reefe’s 
paper “Lukasa: A Luba Memory Device” (African Arts 10, no. 4 (1977): 



As to the Third type, the long hand of the sacred pool, my view is that it includes maps 
of states of E8 Physics as embedded in Cl(16), such as physical interpretations 
of the 240 Root Vectors of E8. For example, here is a 2-dim view of a 3-dim cube-type 
representation of the 240 E8 Root Vectors 

and 



here are physical interpretations in of each Root Vector 

E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark

aNu = antineutrino, aDQar = anti-red down antiquark,
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors

24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum



that allow construction of a physically realistic Standard Model + Gravity Lagrangian 

A realistic generalized hyperfinite von Neumann factor AQFT is constructed by taking 
the completion of the union of all tensor products of Cl(16) containing E8, 
which process is assured by 8-Periodicity of Real Clifford Algebras. 

For details of how this works, see viXra 1508.0157 . 

In summary: 

African IFA, Owari, Adinkra, Clifford (Giza), and Llull 
give math for E8 - Cl(16) Physics 

that is realistically described by Lukasa maps. 



                   Klein Paradox Tunnelling and TSC Fusion of D in Pd Nano-Clusters 

Frank Dodd Tony Smith Jr - September 2015 - viXra 1509.0199

 ( see for more details viXra 1501.0234 )
 

From a classical approximation point of view there are 12+1 = 13 Pd nuclei (blue) 
within which there is a 2-tetrahedral configuration of 4 D nuclei (red) and 4 D electrons 
green) 

In the Schwinger coherent quantum state (yellow) the 4 D nucei and 4 D electrons are 
smeared out all over the interior of the icosahedral TSC cell 
and 
the 4 D electrons screen out the positive charge of the 4 D nuclei 
making the Schwinger coherent quantum cloud effectively neutral with no Coulomb 
repulsion or attraction. 



Now look at the central Pd atom in the TSC cell. Its outer electron shell of 18 electrons 
 has 4 free electrons 
(14 of them being bound to the outer 12 Pd atoms and 2 forming a Dirac Fermion Band) 
which 4 free electrons pull the 4 D nuclei out of the Schwinger quantum cloud 
into the Central Pd Atom  



When the 4 D nuclei get into the small volume of the Central Pd Atom 
they “see” each other as repulsive like electrical charges 
resulting in a very high Coulomb barrier between them
but 
that is when the Dirac Fermion Band takes effect and gets them to rapidly penetrate the 
barrier 
by Klein Paradox Tunnelling 
and
then all 4  Deuerium nuclei undergo TSC Fusion to produce energy + 2 Helium nuclei 
which then pick up the left-over 4 Deuterium electrons to form 2 Helium atoms. 



How do the Palladium atoms in a cluster interact with each other ? 

The interaction is primarily through the outer shell of electrons ( N-shell for Palladium ). 

A full N-shell has s + p + d + f = 2 + 6 + 10 + 14 = 32 electrons. 

Palladium N-shell has 2 + 6 + 10 = 18 electrons and “holes” to receive 14 electrons:

Each Palladium atom has 14 N-shell electrons that every other Pd atom needs. 

Further, 
each Palladium atom has 4 N-shell electrons that can interact 
with 4 electrons of 4 Deuterium atoms absorbed into a Pd cluster, 
helping them to participate in a Schwinger coherent quantum state for TSC Fusion. 



Compare the outer shell ( L-shell ) of Carbon: 

The useful chemistry of Carbon ( graphite, diamond, buckyballs, graphene, organics ) 
is due to the fact that 
each Carbon atom has the 4 L-shell electrons that every other Carbon atom needs. 

If each Carbon atom is connected to 4 other Carbon atoms 
then the result is a 3-dim Diamond Packing with Tetrahedron Vertex Figure. 

However, Diamond is only a metastable state. Graphene is a stable state. 

P. B. Allen and B. K. Nicolic, in University of Delaware PHYS 824: Introduction to 
Nanophysics - Electronic band structure of graphene, said: “... Band structure of 
graphene ... originates from orbital hosting the fourth valence electron. The bands which 
correspond to the dispersion of bonding and antibonding molecular orbital (constructed 
from orbitals on two carbon atoms) are called pi and pi* bands ...

The honeycomb lattice of graphene ... is not a Bravais lattice. Instead, it can be viewed 
as bipartite lattice composed of two interpenetrating triangular sublattices ...
the single-particle electron states are ... two classes, called sigma and pi.
The even sigma states are derived from carbon s and px , py orbitals (i.e., their 
hybridized sp2 orbitals ...), 
while the odd pi states are derived from carbon pz orbitals ... electron and hole 
states in graphene should be interconnected, exhibiting properties analogous to the



charge-conjugation symmetry in quantum electrodynamics ... because graphene low-
energy quasiparticles have to be described by two-component wave functions ... which 
are needed to define the relative contributions of the A and B sublattices in the 
quasiparticles make-up. The two-component description for graphene is very similar to 
the [ Dirac Equation ] spinor wave functions in QED...”. 

I. Katsnelson, K. S. Novoselov & A. K. Geim, in Chiral tunnelling and the Klein
paradox in graphene (arXiv cond-mat/0604323), said: The ... Klein paradox - 
unimpeded penetration of relativistic particles through high and wide potential barriers 
- ... can be tested ... using electrostatic barriers in single- and bi-layer graphene. Due to 
the chiral nature of their quasiparticles, quantum tunnelling ... becomes ... qualitatively 
different from ... normal, non-relativistic electrons. ...

... Tunnelling through a potential barrier in graphene: ... (b) ... diagrams ... show the 
positions of the Fermi energy E across such a barrier. The Fermi level (dotted lines) lies 
in the conduction band outside the barrier and the valence band inside it. The blue filled 
areas indicate occupied states. The pseudospin ... is parallel (antiparallel) to the 
direction of motion of electrons (holes), which also ... keeps a fixed direction along the 
red and green branches of the electronic spectrum. (c) - Low-energy spectrum for 
quasiparticles in bilayer graphene. The spectrum is isotropic and, despite its 
parabolicity, also originates from the intersection of energy bands formed by equivalent 
sublattices, which ensures charge conjugation, similar to ... single-layer graphene. ... 
charge carriers in bilayer graphene ... are massive quasiparticles with a finite density of 
states at zero energy, similar to conventional nonrelativistic electrons. On the other 
hand, these quasiparticles are also chiral and described by spinor wavefunctions, 
similar to relativistic particles or quasiparticles in single-layer graphene ...
the origin of the unusual energy spectrum can be traced to the crystal lattice of
bilayer graphene with four equivalent sublattices. ... the relevant QED-like effects 
appear to be more pronounced in bilayer graphene ...”.  



If each Palladium atom is connected to 14 other Palladium atoms then 
the result is a 3-dim FCC Lattice with Rhombic Dodecahedron Vertex Figure 

However, it may be that the Rhombic Dodecahedron FCC Lattice is only metastable 

and 

more stable state may be based on its dual, the Cuboctahedron  

which can transform by Jitterbug Transformation into an Icosahedron. 

Just as Graphene directly uses 3 of the 4 Carbon electrons 
the Cuboctahedron / Icosahedron directly uses 12 of the 14 Palladium electrons. 

Just as the 4th Carbon valence electron in Bilayer Graphene produces a Dirac 
Fermion band with Klein Paradox Tunneling through Potential Barriers 
the 14 - 12 = 2 Palladium valence electrons produce a Dirac Fermion band which, 
using Klein Paradox Tunneling through Potential Barriers, enable TSC Fusion of 
Deuterium in Palladium Cluster structures.



The 18-14 = 4 Palladium electrons are used by the central Palladium atom 
of the Icosahedral TSC Fusion configuration to attract 4 Deuterium nuclei 
to the central TSC Fusion site. 

( blue = Pd , red = D nuclei , green = D electrons , cyan = TSC Fusion paths, orange = TSC Fusion site )

In the other Palladium atoms, the 18-14 = 4 electrons help position and guide the 
Deuterium nuclei and electrons in the TSC condensation process whereby they move to 
the icosahedron center for TSC Fusion of the 4 Deuterium nuclei. 
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Chiral tunneling and the Klein paradox in graphene

M. I. Katsnelson,1 K. S. Novoselov,2 and A. K. Geim2

1Institute for Molecules and Materials,

Radboud University Nijmegen, 6525 ED Nijmegen, The Netherlands
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Abstract

The so-called Klein paradox - unimpeded penetration of relativistic particles

through high and wide potential barriers - is one of the most exotic and counterintu-

itive consequences of quantum electrodynamics (QED). The phenomenon is discussed

in many contexts in particle, nuclear and astro- physics but direct tests of the Klein

paradox using elementary particles have so far proved impossible. Here we show

that the effect can be tested in a conceptually simple condensed-matter experiment

by using electrostatic barriers in single- and bi-layer graphene. Due to the chiral

nature of their quasiparticles, quantum tunneling in these materials becomes highly

anisotropic, qualitatively different from the case of normal, nonrelativistic electrons.

Massless Dirac fermions in graphene allow a close realization of Klein’s gedanken

experiment whereas massive chiral fermions in bilayer graphene offer an interesting

complementary system that elucidates the basic physics involved.
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The term Klein paradox1,2,3,4,5,6,7 usually refers to a counterintuitive relativistic process

in which an incoming electron starts penetrating through a potential barrier if its height

V0 exceeds twice the electron’s rest energy mc2 (where m is the electron mass and c the

speed of light). In this case, the transmission probability T depends only weakly on the

barrier height, approaching the perfect transparency for very high barriers, in stark contrast

to the conventional, nonrelativistic tunneling where T exponentially decays with increasing

V0. This relativistic effect can be attributed to the fact that a sufficiently strong potential,

being repulsive for electrons, is attractive for positrons and results in positron states inside

the barrier, which align in energy with the electron continuum outside4,5,6. Matching be-

tween electron and positron wavefunctions across the barrier leads to the high-probability

tunneling described by the Klein paradox7. The essential feature of QED responsible for

the effect is the fact that states at positive and negative energies (electrons and positrons)

are intimately linked (conjugated), being described by different components of the same

spinor wavefunction. This fundamental property of the Dirac equation is often referred to

as the charge-conjugation symmetry. Although Klein’s gedanken experiment is now well

understood, the notion of paradox is still used widely2,3,4,5,6,7, perhaps because the effect has

never been observed experimentally. Indeed, its observation requires a potential drop ≈ mc2

over the Compton length ~/mc, which yields enormous electric fields2,3(E > 1016V/cm) and

makes the effect relevant only for such exotic situations as, for example, positron production

around super-heavy nuclei2,3 with charge Z ≥ 170 or evaporation of black holes through

generation of particle-antiparticle pairs near the event horizon8. The purpose of this pa-

per is to show that graphene - a recently found allotrope of carbon9 - provides an effective

medium (”vacuum”) where relativistic quantum tunneling described by the Klein paradox

and other relevant QED phenomena could be tested experimentally.

DIRAC-LIKE QUASIPARTICLES IN GRAPHENE

Graphene is a single layer of carbon atoms densely packed in a honeycomb lattice, or it

can be viewed as an individual atomic plane pulled out of bulk graphite. From the point

of view of its electronic properties, graphene is a two-dimensional zero-gap semiconductor

with the energy spectrum shown in Fig. 1a and its low-energy quasiparticles are formally

described by the Dirac-like Hamiltonian10,11,12

Ĥ0 = −i~vFσ∇ (1)
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where vF ≈ 106 ms−1 is the Fermi velocity, and σ =(σx, σy) are the Pauli matrices. Ne-

glecting many-body effects, this description is accurate theoretically10,11,12 and has also been

proven experimentally13,14 by measuring the energy-dependent cyclotron mass in graphene

(which yields its linear energy spectrum) and, most clearly, by the observation of a relativistic

analogue of the integer quantum Hall effect.

The fact that charge carriers in graphene are described by the Dirac-like equation (1)

rather than the usual Schrödinger equation can be seen as a consequence of graphene’s crystal

structure, which consists of two equivalent carbon sublattices A and B10,11,12. Quantum

mechanical hopping between the sublattices leads to the formation of two cosine-like energy

bands, and their intersection near the edges of the Brillouin zone (shown in red and green in

Fig. 1a) yields the conical energy spectrum. As a result, quasiparticles in graphene exhibit

the linear dispersion relation E = ~kvF , as if they were massless relativistic particles (for

example, photons) but the role of the speed of light is played here by the Fermi velocity

vF ≈ c/300. Due to the linear spectrum, one can expect that graphene’s quasiparticles

behave differently from those in conventional metals and semiconductors where the energy

spectrum can be approximated by a parabolic (free-electron-like) dispersion relation.

Although the linear spectrum is important, it is not the only essential feature that under-

pins the description of quantum transport in graphene by the Dirac equation. Above zero

energy, the current carrying states in graphene are, as usual, electron-like and negatively

charged. At negative energies, if the valence band is not full, its unoccupied electronic states

behave as positively charged quasiparticles (holes), which are often viewed as a condensed-

matter equivalent of positrons. Note however that electrons and holes in condensed matter

physics are normally described by separate Schrödinger equations, which are not in any way

connected (as a consequence of the Seitz sum rule15, the equations should also involve differ-

ent effective masses). In contrast, electron and hole states in graphene are interconnected,

exhibiting properties analogous to the charge-conjugation symmetry in QED10,11,12. For the

case of graphene, the latter symmetry is a consequence of its crystal symmetry because

graphene’s quasiparticles have to be described by two-component wavefunctions, which is

needed to define relative contributions of sublattices A and B in quasiparticles’ make-up.

The two-component description for graphene is very similar to the one by spinor wavefunc-

tions in QED but the ’spin’ index for graphene indicates sublattices rather than the real

spin of electrons and is usually referred to as pseudospin σ.

3
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FIG. 1: Tunneling through a potential barrier in graphene. (a)- Schematic diagrams of the spec-

trum of quasiparticles in single-layer graphene. The spectrum is linear at low Fermi energies (<1

eV). The red and green curves emphasize the origin of the linear spectrum, which is the crossing

between the energy bands associated with crystal sublattices A and B. The three diagrams illus-

trate schematically the positions of the Fermi energy E across the potential barrier of height V0 and

width D shown in (b). The Fermi level (dotted lines) lies in the conduction band outside the barrier

and the valence band inside it. The blue filling indicates occupied states. The pseudospin denoted

by vector σ is parallel (antiparallel) to the direction of motion of electrons (holes), which also

means that σ keeps a fixed direction along the red and green branches of the electronic spectrum.

(c) - Low-energy spectrum for quasiparticles in bilayer graphene. The spectrum is isotropic and,

despite its parabolicity, also originates from the intersection of energy bands formed by equivalent

sublattices, which ensures charge conjugation, similar to the case of single-layer graphene.

There are further analogies with QED. The conical spectrum of graphene is the result

of intersection of the energy bands originating from sublattices A and B (see Fig. 1a) and,

accordingly, an electron with energy E propagating in the positive direction originates from

4



the same branch of the electronic spectrum (shown in red) as the hole with energy −E

propagating in the opposite direction. This yields that electrons and holes belonging to

the same branch have pseudospin σ pointing in the same direction, which is parallel to

the momentum for electrons and antiparallel for holes (see Fig. 1a). This allows one to

introduce chirality12, that is formally a projection of pseudospin on the direction of motion,

which is positive and negative for electrons and holes, respectively. The term chirality is

often used to refer to the additional built-in symmetry between electron and hole parts

of graphene’s spectrum (as indicated by color in Fig. 1) and is analogous (although not

completely identical11,16) to the chirality in three-dimensional QED.

KLEIN PARADOX REFORMULATED FOR SINGLE-LAYER GRAPHENE

Because quasiparticles in graphene accurately mimic Dirac fermions in QED, this con-

densed matter system makes it possible to set up a tunneling experiment similar to that

analyzed by Klein. The general scheme of such an experiment is shown in Fig. 1, where we

consider the potential barrier that has a rectangular shape and is infinite along the y-axis:

V (x) =





V0, 0 < x < D,

0 otherwise.
(2)

This local potential barrier inverts charge carriers underneath it, creating holes playing the

role of positrons, or vice versa. For simplicity, we assume in (2) infinitely sharp edges,

which allows a direct link to the case usually considered in QED1,2,3,4,5,6,7. The sharp-edge

assumption is justified if the Fermi wavelength λ of quasiparticles is much larger than the

characteristic width of the edge smearing, which in turn should be larger than the lattice

constant (to disallow Umklapp scattering between different valleys in graphene)17. Such a

barrier can be created by the electric field effect using a thin insulator or by local chemical

doping9,13,14. Importantly, Dirac fermions in graphene are massless and, therefore, there

is no formal theoretical requirement for the minimal electric field E to form positron-like

states under the barrier. To create a well-defined barrier in realistic graphene samples with

a disorder, fields E ≈ 105V/cm routinely used in experiments9,14 should be sufficient, which

is eleven orders of magnitude lower than the fields necessary for the observation of the Klein

paradox for elementary particles.

It is straightforward to solve the tunneling problem sketched in Fig. 1b. We assume that

the incident electron wave propagates at an angle φ with respect to the x axis and then try
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the components of the Dirac spinor ψ1 and ψ2 for the Hamiltonian H = H0 + V (x) in the

following form:

ψ1 (x, y) =






(
eikxx + re−ikxx

)
eikyy, x < 0,

(aeiqxx + be−iqxx) eikyy, 0 < x < D,

teikxx+ikyy, x > D,

ψ2 (x, y) =






s
(
eikxx+iφ − re−ikxx−iφ

)
eikyy, x < 0,

s′
(
aeiqxx+iθ − be−iqxx−iθ

)
eikyy, 0 < x < D,

steikxx+ikyy+iφ, x > D,

(3)

where kF = 2π/λ is the Fermi wavevector, kx = kF cosφ and ky = kF sinφ are the wavevec-

tor components outside the barrier, qx =
√

(E − V0)
2 /~2v2

F − k2
y , θ = tan−1 (ky/qx) is the

refraction angle, s = signE, s′ = sign (E − V0). Requiring the continuity of the wavefunc-

tion by matching up coefficients a, b, t, r, we find the following expression for the reflection

coefficient r

r = 2ieiφ sin (qxD)
sinφ− ss′ sin θ

ss′ [e−iqxD cos (φ+ θ) + eiqxD cos (φ− θ)] − 2i sin (qxD)
. (4)

Fig. 2a shows examples of the angular dependence of transmission probability T = |t|2 =

1 − |r|2 calculated using the above expression. In the limit of high barriers |V0| ≫ |E|, the

expression for T can be simplified to

T =
cos2 φ

1 − cos2 (qxD) sin2 φ
. (5)

Equations (4,5) yield that under resonance conditions qxD = πN , N = 0,±1, . . . the

barrier becomes transparent (T = 1). More significantly, however, the barrier remains

always perfectly transparent for angles close to the normal incidence φ = 0. The latter is

the feature unique to massless Dirac fermions and directly related to the Klein paradox in

QED. One can understand this perfect tunneling in terms of the conservation of pseudospin.

Indeed, in the absence of pseudospin-flip processes (such processes are rare as they require a

short-range potential, which would act differently on A and B sites of the graphene lattice),

an electron moving to the right can be scattered only to a right-moving electron state or

left-moving hole state. This is illustrated in Fig. 1a, where charge carriers from the ”red”

branch of the band diagram can be scattered into states within the same ”red” branch but

cannot be transformed into any state on the ”green” branch. The latter scattering event
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FIG. 2: Klein-like quantum tunneling in graphene systems. Transmission probability T through a

100-nm-wide barrier as a function of the incident angle for (a) single- and (b) bi-layer graphene.

The electron concentration n outside the barrier is chosen 0.5× 1012 cm−2 for all cases. Inside the

barrier, hole concentrations p are 1× 1012 and 3× 1012 cm−2 for red and blue curves, respectively

(such concentrations are most typical in experiments with graphene). This corresponds to the Fermi

energy E of incident electrons ≈ 80 and 17 meV for single- and bi-layer graphene, respectively, and

λ ≈ 50 nm. The barrier heights V0 are (a) 200 and (b) 50 meV (red curves) and (a) 285 and (b)

100 meV (blue curves).

would require the pseudospin to be flipped. The matching between directions of pseudospin

σ for quasiparticles inside and outside the barrier results in perfect tunneling. In the strictly

one-dimensional case, such perfect transmission of Dirac fermions has been discussed in the

context of electron transport in carbon nanotubes17,18 (see also ref. [19]). Our analysis

extends this tunneling problem to the two-dimensional (2D) case of graphene.

CHIRAL TUNNELING IN BILAYER GRAPHENE

To elucidate which features of the anomalous tunneling in graphene are related to the

linear dispersion and which to the pseudospin and chirality of the Dirac spectrum, it is in-

structive to consider the same problem for bilayer graphene. There are both differences and

similarities between the two graphene systems. Indeed, charge carriers in bilayer graphene

have parabolic energy spectrum as shown in Fig. 1c, which means they are massive quasi-

particles with a finite density of states at zero energy, similar to conventional nonrelativistic

electrons. On the other hand, these quasiparticles are also chiral and described by spinor

wavefunctions20,21, similar to relativistic particles or quasiparticles in single-layer graphene.
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Again, the origin of the unusual energy spectrum can be traced to the crystal lattice of

bilayer graphene with four equivalent sublattices21. Although “massive chiral fermions” do

not exist in the field theory their existence in the condensed matter physics (confirmed

experimentally20) offers a unique opportunity to clarify the importance of chirality in the

relativistic tunneling problem described by the Klein paradox. In addition, the relevant

QED-like effects appear to be more pronounced in bilayer graphene and easier to test ex-

perimentally, as discussed below.

Charge carriers in bilayer graphene are described by an off-diagonal Hamiltonian20,21

Ĥ0 = −
~

2

2m



 0 (kx − iky)
2

(kx + iky)
2 0



 (6)

which yields a gapless semiconductor with chiral electrons and holes having a finite mass

m. An important formal difference between the tunneling problems for single- and bi-

layer graphene is that in the latter case there are four possible solutions for a given energy

E = ±~
2k2

F/2m. Two of them correspond to propagating waves and the other two to

evanescent ones. Accordingly, for constant potential Vi, eigenstates of Hamiltonian (6)

should be written as

ψ1 (x, y) =
(
aie

ikixx + bie
−ikixx + cie

κixx + die
−κixx

)
eikyx

ψ2 (x, y) = si

(
aie

ikixx+2iφi + bie
−ikixx−2iφi − cihie

κixx −
di

hi

e−κixx

)
eikyy (7)

where

si = sign (Vi − E) ; ~kix =
√

2m |E − Vi| cosφi; ~kiy =
√

2m |E − Vi| sinφi

κix =
√
k2

ix + 2k2
iy; hi =

(√
1 + sin2 φi − sinφi

)2

.

To find the transmission coefficient through barrier (2), one should set d1 = 0 for x < 0,

b3 = c3 = 0 for x > D and satisfy the continuity conditions for both components of

the wavefunction and their derivatives. For the case of an electron beam that is incident

normally (φ = 0) and low barriers V0 < E (over-barrier transmission), we obtain ψ1 = −ψ2

both outside and inside the barrier, and the chirality of fermions in bilayer graphene does

not manifest itself. In this case, scattering at the barrier (2) is the same as for electrons

described by the Schrödinger equation. However, for any finite φ (even in the case V0 < E),

waves localized at the barrier interfaces are essential to satisfy the boundary conditions.
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FIG. 3: Transmission probability T for normally incident electrons in single- and bi- layer graphene

(red and blue curves, respectively) and in a non-chiral zero-gap semiconductor (green curve) as

a function of width D of the tunnel barrier. Concentrations of charge carriers are chosen as

n = 0.5 × 1012 cm−2 and p = 1 × 1013 cm−2 outside and inside the barrier, respectively, for all

three cases. This yields barrier’s height of ∼ 450 meV for graphene and ∼ 240 meV for the other

two materials. Note that the transmission probability for bilayer graphene decays exponentially

with the barrier width, even though there are plenty of electronic states inside the barrier.

The most intriguing behavior is found for V0 > E, where electrons outside the barrier

transform into holes inside it, or vice versa. Examples of the angular dependence of T in

bilayer graphene are plotted in Fig. 2b. They show a dramatic difference as compared with

the case of massless Dirac fermions. There are again pronounced transmission resonances at

some incident angles, where T approaches unity. However, instead of the perfect transmission

found for normally-incident Dirac fermions (see Fig. 2a), our numerical analysis has yielded

the opposite effect: Massive chiral fermions are always perfectly reflected for angles close to

φ = 0.

Accordingly, we have analyzed this case in more detail and found the following analytical

solution for the transmission coefficient t:

t =
4ik1k2

(k2 + ik1)
2 e−k2D − (k2 − ik1)

2 ek2D
, (8)

where subscripts 1,2 label the regions outside and inside the barrier, respectively. Par-

ticularly interesting is the case of a potential step, which corresponds to a single p − n

9



junction. Eq (8) shows that such a junction should completely reflect a normally-incident

beam (T = 0). This is highly unusual because the continuum of electronic states at the

other side of the step is normally expected to allow some tunneling. Furthermore, for a

single p − n junction with V0 ≫ E, the following analytical solution for any φ has been

found:

T =
E

V0

sin2(2φ) (9)

which again yields T = 0 for φ = 0. This behavior is in obvious contrast to single-layer

graphene, where normally-incident electrons are always perfectly transmitted.

The perfect reflection (instead of the perfect transmission) can be viewed as another

incarnation of the Klein paradox, because the effect is again due to the charge-conjugation

symmetry (fermions in single- and bi-layer graphene exhibit chiralities that resemble those

associated with spin 1/2 and 1, respectively)20,21. For single-layer graphene, an electron

wavefunction at the barrier interface matches perfectly the corresponding wavefunction for

a hole with the same direction of pseudospin (see Fig. 1a), yielding T = 1. In contrast, for

bilayer graphene, the charge conjugation requires a propagating electron with wavevector k

to transform into a hole with wavevector ik (rather than −k), which is an evanescent wave

inside a barrier.

COMPARISON WITH TUNNELING OF NONCHIRAL PARTICLES

For completeness, we compare the obtained results with the case of normal electrons. If

a tunnel barrier contains no electronic states, the difference is obvious: the transmission

probability in this case is well known to decay exponentially with increasing barrier’s width

and height22 so that the tunnel barriers discussed above would reflect electrons completely.

However, both graphene systems are gapless, and it is more appropriate to compare them

with gapless semiconductors having nonchiral charge carriers (such a situation can be realized

in certain heterostructures23,24). In this case, one finds

t =
4kxqx

(qx + kx)
2 e−iqxD − (qx − kx)

2 eiqxD
, (10)

where kx and qx are x-components of the wave vector outside and inside the barrier, re-

spectively. Again, similarly to the case of single- and bi-layer graphene, there are resonance

conditions qxD = πN, N = 0,±1, ... at which the barrier is transparent. For the case of

normal incidence (φ = 0) the tunneling coefficient is then an oscillating function of tun-

neling parameters and can exhibit any value from 0 to 1 (see Fig. 3). This is in contrast

10
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FIG. 4: The chiral nature of quasiparticles in graphene strongly affects its transport properties. (a)

A diffusive conductor of a size smaller than the phase-coherence length is connected to two parallel

one-dimensional leads. For normal electrons, transmission probability T through such a system

depends strongly on the distribution of scatterers. In contrast, for massless Dirac fermions, T is

always equal to unity due to the additional memory about the initial direction of pseudospin (see

text). (b) Schematic diagram of one of the possible tunneling experiments in graphene. Graphene

(light-blue) has two local gates (dark-blue) that create potential barriers of a variable height. The

voltage drop across the barriers is measured by using potential contacts shown in orange.

to graphene, where T is always 1, and bilayer graphene, where T = 0 for sufficiently wide

barriers D > λ. This makes it clear that the drastic difference between the three cases is

essentially due to different chiralities or pseudospins of the quasiparticles involved rather

than any other feature of their energy spectra.

IMPLICATIONS FOR EXPERIMENT

The found tunneling anomalies in the two graphene systems are expected to play an

important role in their transport properties, especially in the regime of low carrier con-

centrations where disorder induces significant potential barriers and the systems are likely

to split into a random distribution of p-n junctions. In conventional 2D systems, strong

enough disorder results in electronic states that are separated by barriers with exponentially

small transparency25,26. This is known to lead to the Anderson localization. In contrast,

in both graphene materials all potential barriers are relatively transparent (T ≈ 1 at least

11



for some angles) which does not allow charge carriers to be confined by potential barriers

that are smooth on atomic scale. Therefore, different electron and hole “puddles” induced

by disorder are not isolated but effectively percolate, thereby suppressing localization. This

consideration can be important for the understanding of the minimal conductivity ≈ e2/h

observed experimentally in both single-layer13 and bilayer20 graphene.

To elucidate further the dramatic difference between quantum transport of Dirac fermions

in graphene and normal 2D electrons, Fig. 4a suggests a gedanken experiment where a diffu-

sive conductor is attached to ballistic one-dimensional leads, as in the Landauer formalism.

For conventional 2D systems, transmission and reflection coefficients through such a con-

ductor are sensitive to detailed distribution of impurities and a shift of a single impurity

by a distance of the order of λ can completely change the coefficients27. In contrast, the

conservation of pseudospin in graphene strictly forbids backscattering and makes the disor-

dered region in Fig. 4a always completely transparent, independent of disorder (as long as

it is smooth on the scale of the lattice constant17). This extension of the Klein problem to

the case of a random scalar potential has been proven by using the Lippmann-Schwinger

equation (see the Supplementary Information). Unfortunately, this particular experiment

is probably impossible to realize in practice because scattering at graphene’s edges does

not conserve the pseudospin17,28. Nevertheless, the above consideration shows that impu-

rity scattering in the bulk of graphene should be suppressed as compared to the normal

conductors.

The above analysis shows that the Klein paradox and associated relativistic-like phenom-

ena can be tested experimentally using graphene devices. The basic principle behind such

experiments would be to employ local gates and collimators similar to those used in electron

optics in 2D gases29,30. One possible experimental setup is shown schematically in Fig. 4b.

Here, local gates simply cross the whole graphene sample at different angles (for example,

90o and 45o). Intrinsic concentrations of charge carriers are usually low (∼ 1011 cm−2),

whereas concentrations up to 1 × 1013 cm−2 can be induced under the gated regions by the

bipolar electric field effect9. This allows potential barriers with heights up to V0 ≈ 0.4 eV

and ≈ 0.23 eV for single- and double-layer samples, respectively. By measuring the volt-

age drop across the barriers as a function of applied gate voltage, one can analyze their

transparency for different V0. Our results in Fig. 2 show that for graphene the 90o barrier

should exhibit low resistance and no significant changes in it with changing gate voltage. In

12



comparison, the 45o barrier is expected to have much higher resistance and show a number

of tunneling resonances as a function of gate voltage. The situation should be qualitatively

different for bilayer graphene, where local barriers should result in a high resistance for the

perpendicular barrier and pronounced resonances for the 45o barrier.

Furthermore, the fact that a barrier (or even a single p − n junction) incorporated in a

bilayer graphene device should lead to exponentially small tunneling current can be exploited

in developing graphene-based field effect transistors (FET). Such transistors are particularly

tempting because of their high mobility and ballistic transport at submicron distances9,13,14.

However, the fundamental problem along this route is that the conducting channel in single-

layer graphene cannot be pinched off (because of the minimal conductivity), which severely

limits achievable on-off ratios for such FETs9 and, therefore, the scope for their applications.

A bilayer FET with a local gate inverting the sign of charge carriers should yield much higher

on-off ratios.

OUTLOOK

We have shown that the recently found two carbon allotropes provide an effective medium

for mimicking relativistic quantum effects. On the one hand, this allows one to set up

such exotic experiments as the one described by the Klein paradox and could be useful for

analysis of other relevant QED problems. On the other hand, our work also shows that

the known QED problems and their solutions can be applied to graphene to achieve better

understanding of transport properties of this unique material that is interesting from the

view point of both fundamental physics and applications.
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Abstract: 

Run-2 2015-16 of the LHC will probably, when enough data is collected, 
show whether or not there exist two new Standard Model Higgs mass states, 
around 200 GeV and around 250 GeV, each with cross sections 
around 25% of the full Standard Model cross section for the 125 GeV state. 

Run-1 results were consistent with the existence of those two new Higgs mass states, 
but were also consistent with their peaks being statistical fluctuations that could go away 
with more data from Run-2. 

The purpose of this paper is two-fold: 

1 - To describe my E8 Physics Model, which predicts the existence 
of those two new Higgs mass states around 200 GeV and 250 GeV, 
and which allows calculation of realistic particle masses, force strengths, 
K-M parameters, Dark Energy : Dark Matter : Ordinary Matter ratio, etc, 
a description of which takes up pages  6 through 105 (the end) of this paper; 
and 
2 - To describe the status of the LHC Run-2 data 
that will show the existence or non-existence of the two new Higgs mass states 
around 200 GeV and 250 GeV with cross sections about 25% or so 
of the 125 GeV Higgs mass state cross section, 
and therefore either support my E8 Physics Model or kill it. 
Since it may be well into 2016 before Run-2 has enough data 
to decide the issue, I expect to replace this paper with updated 
versions throughout Run-2 until it has decided the issue. 
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LHC Run-1 (2012) and Run-2 (2015-16) and Higgs mass states: 

By the end of Run-1 in 2012 the LHC had seen clear evidence for a Higgs (green dot) 
with mass around 125 GeV and the expected Standard Model cross section. 
LHC Run-1 saw in the Higgs -> ZZ -> 4l channel indications of 
two more Higgs mass states (cyan and magenta dots) around 200 GeV and 250 GeV

In 2015 Run-2 CMS also saw indications of the 200 and 250 GeV Higgs mass states

( from slide 28 by Jim Olsen for 15 Dec 2015 LPCC Special Seminar )



In Run-1 CMS had also seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with their 2015 Run-2 positions 

and with cross sections around 25% of SM expectation

CMS Run-1 also saw a (?) peak around 320 GeV that I expect to go away with 2016 Run-2 data. 
The two unmarked peaks around 160 and 180 GeV are probably due to WW and ZZ.

 



Further, 
in Run-1 ATLAS had seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with the CMS 2015 Run-2 positions

ATLAS Run-1 did not see the (?) CMS Run-1 peak around 320 GeV 
as ATLAS saw an excess bin adjacent to two deficient bins.





Here are some details ( from slide 22 by Maarumi Kado for 15 Dec 2015 LPCC Special Seminar ): 

In my opinion the indications of 200 (cyan) and 250 (magenta) GeV Higgs mass states 
are there, but are obscured by: 

1 - a large LEE effect that is NOT appropriate for the 200 and 250 GeV Higgs mass 
states that were predicted by my E8 Physics model and indicated by prior Run-1 data

2  - the Brazil Band plot does NOT show the peak just below the 200 GeV line

2 - use of a log scale for the histogram of Events/20 GeV makes it hard to see 
the details of the Events around 200 and 250 GeV. 
It seems clear to me that the linear plot indicates that the 200 GeV (cyan) peak 
and the 250 GeV (magenta) peak are serious candidates with over 5 Events  
that might well be confirmed by 2016 data as real Higgs mass states. 



Why E8 Physics has two new Higgs mass states 

As to WHY two new Higgs mass states are expected in my E8 Physics Model:
The Cl(16)-E8 model identifies the Higgs with Primitive Idempotents 
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded 
single fundamental scalar particle, but rather the Higgs is seen as a quantum process 
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.  

The Green Dot  where the White Line originates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.



The Cyan Dot  where the White Line hits the Triviality Boundary leaving the  
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and 
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto, 
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".

As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It 
evolves according to     d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop 
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at 
low energies is related [to] the physical value of the Higgs mass according to the tree 
level formula  m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the 
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and 
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2 
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass, we expect the standard model to enter 
a strong coupling regime at relatively low energies, losing in the process our ability to 
calculate. This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ... it is natural to think that this effect is caused by 
new strong interactions, and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".



Middle Mass State Cross Section: 

In the Cl(16)-E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



The Magenta Dot  at the end of the White Line is the high-mass state of 
a 220 GeV Truth Quark and a 240 GeV Higgs. It is at the critical point of the Higgs-
Tquark System with respect to Vacuum Instability and Triviality. It corresponds to the 
description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model: 
"... the BHL formulation of the top quark condensate ... is based on the RG equation 
combined with the compositeness condition ... start[s] with the SM Lagrangian which 
includes explicit Higgs field at the Lagrangian level ... 
BHL is crucially based on the perturbative picture ...[which]... breaks down at high 
energy near the compositeness scale  /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, 
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect  mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v 
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ... 
the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. 
The Higgs boson was predicted as a tbar-t bound state 
with a mass MH = 2mt based on the pure NJL model calculation. 
Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".



High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
so 
its cross-section is also about 25% of the Higgs Ground State cross-section.



Three T-quark mass states

The 174 GeV Tquark mass state (cyan dot) is not controversial. It has been observed at 
Fermilab since 1994, when a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark.
In particular, the green bar represents a bin in the 140-150 GeV range containing 
Semileptonic events considered by me to represent the Truth Quark, but as to which 
CDF said "... We assume the mass combinations in the 140 to 150 GeV/c^2 bin 
represent a statistical fluctuation since their width is narrower than expected for a top 
signal. ...". I strongly disagree with CDF’s “statistical fluctuation” interpretation, 
based on my interpretations of much Fermilab T-quark data. 

The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008)



in this semileptonic histogram:

The fact that the low (green) state showed up in both independent detectors
indicates a significance of 4 sigma.

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



Further, in February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis using 8 Dilepton CDF events (hep-ex/9810029)

shows that CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-
mass dilepton events that were indicated to be in the 120-135 GeV range, and shifted 
the mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting 
to discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 



In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF (hep-ex/9801014)

showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.



As to  the T-quark width for the 174 GeV mass state, which appears 
in the 1994 CDF and 1997 D0 semileptonic histograms to be about 40 GeV, 
which is 4 of the 10 GeV histogram bins, 
Mark Thomson, in “Modern Particle Physics” (Cambridge 2013) says:
“... Decay of the top quark ... The total decay rate is ... 

... For ... mt = 173 GeV ... the lowest-order calculation of the total decay width of the top 
quark gives t = 1.5 GeV ... 
The total width of the top quark is measured to be t = 2.0 +/- 0.6 GeV. 
The top width is determined much less precisely than the top quark mass because the 
width of the distribution ...[ color added to show correspondence to CDF and D0 histograms ]...

... is dominated by the experimental resolution. ...”. 

The T-quark total width t = 2 GeV is much smaller than the 40 GeV width 
experimentally observed at Fermilab and would, except for experimental resolution, 
fit well within one single bin in the 1994 CDF and 1997 D0 semileptonic histograms. 



As to  the T-quark width for the 130 GeV mass state, 
which appears in the 1994 CDF and 1997 D0 semileptonic histograms 
to be less than the 10 GeV histogram bin width, 
using the total width formula from Mark Thomson’s book and paraphrasing:   

“... For mt = 130 GeV ... the lowest-order calculation 
of the total decay width of the top quark gives t = about 0.5 GeV ...”. 

I think that the CDF explanation 
for the low mass T-quark peak in a single 10 GeV bin

"... We assume the mass combinations in the ... bin represent a statistical 
fluctuation since their width is narrower than expected for a top signal. ...". 

is highly unlikely since 
a similar low mass single 10 GeV bin T-quark mass peak was observed by the 
independent D0 detector.  

The mt = 130 GeV width of 0.5 GeV is only 1/20 of the 10 GeV bin width of that peak. 
The 20:1 = 10 : 0.5 observed width : actual width ratio for mt = 130 GeV 
is the same as  
the 20:1 = 40 : 2.0 observed width : actual width ratio for mt = 173 GeV. 

What differences between the mt = 130 GeV and mt = 173 GeV states 
might affect their relative experimental resolutions ? 

The mt = 130 GeV peak is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 
Since it is a simple Schwinger Source it has simple W - b - 2 jet decay.

The mt = 173 GeV peak is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups. 
Its decay scheme is more complicated, with 2 stages: 

175 to 130 GeV, a process of the Higgs - T-quark condensate system of E8 Physics
and 

simple W - b - 2 jet decay of the 130 GeV intermediate state. 

The wider width of the 173 GeV decay peak 
is due to the Higgs - T-quark condensate process. 



The 1997 UC Berkeley PhD thesis of Erich Ward Varnes gives details of some D0 
events and analysis, based on the Standard Model view of one T-quark mass state:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...
In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 

The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 



...
The result of reconstructing the top quark mass for a dilepton event is the distribution 
W(mt), which is evaluaed for 50 values of the top quark mass ... the intrinsic resolution 
of the dilepton mass reconstruction is much broader than the 4 GeV/c2 interval between 
assumed top quark masses ... the RMS of the typical W(mt) distribution ... typically lies 
between 35 and 40 GeV/c2 ... 

...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”.

In E8 Physics (viXra 1508.0157) there are, as stated above, three T-quark mass states, 
so in order to keep the kinematic constraint 

“The masses of the reconstructed t and tbar in the event are equal” 
the t and tbar must be in the same mass state, which is physically realistic because 
the t and tbar are created together in the same collider collision event. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



What Does E8 Physics Do ?

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.
 



How Does E8 Physics Work ?

Mathematical Prerequisites: 

In my opinion, the best text / reference for the mathematics used in E8 Physics 
is the Princeton University Advanced Calculus text by H. K. Nickerson, D. C. Spencer, 
and N. E. Steenrod. 

However, it is over 50 years old, 
so I have added some Supplementary Material to produce 
a 21 MB pdf file on the web at 

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf

TABLE OF CONTENTS OF THE SUPPLEMENTED TEXT: 
Supplementary Material in Red

I.  THE ALGEBRA OF VECTOR SPACES 
II.  LINEAR TRANSFORMATIONS OF VECTOR SPACES

Lie Groups and Symmetric Spaces

III.  THE SCALAR PRODUCT
IV.  VECTOR PRODUCTS IN R3

Vector Products in R7

V.  ENDOMORPHISMS
VI.  VECTOR-VALUED FUNCTIONS OF A SCALAR
VII.  SCALAR-VALUED FUNCTIONS OF A VECTOR 
VIII.  VECTOR-VALUED FUNCTIONS OF A VECTOR
IX.  TENSOR PRODUCTS AND THE STANDARD ALGEBRAS

Clifford Algebra and Spinors

X.  TOPOLOGY AND ANALYSIS 
XI.  DIFFERENTIAL CALCULUS OF FORMS
XII.  INTEGRAL CALCULUS OF FORMS 
XIII.  COMPLEX STRUCTURE

Potential Theory, Green's Functions, Bergman Kernels, Schwinger Sources

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf
http://www.valdostamuseum.com/hamsmith/NSS6313.pdf


Lagrangian Structure 

E8 Physics is based on Lagrangian integral of gauge boson and fermion terms 
integrated over spacetime, all of which are represented by the 240 E8 root vectors 

( this visualization uses a square/cubel type of projection of the 240 E8 root vectors to 2-dim )

organized to produce this Lagrangian 



based on these E8 structures: 

112 root vectors of D8 subalgebra of E8

128 root vectors of E8 / D8 = (OxO)P2 = OctoOctonionic Projective Plane 



24 root vectors of D4 with D3 subalgebra representing Conformal Gravity + Dark Energy

24 root vectors of D4 with A3 subalgebra containing A2 of Standard Model Color Force 

64 root vectors of D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16
( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )

representing 8-dim Octonionic spacetime which, upon freezing out of a preferred 
Quaternionic structure, produces 4+4 dim Kaluza-Klein M4 x CP2 

M4 being the Horizontal 16+16 corresponding to Gravity+Dark Energy 

CP2 = SU(3)/SU(2)xU(1) being the vertical 16+16 corresponding to the Standard Model. 



The physical interpretations of the 240 E8 root vectors are: 

E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark 
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark 

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors 

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors 

24-12 = 12 yellow represent Standard Model Ghosts 
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum



Gauge Gravity and Standard Model terms of Lagrangian have total weight 28 x 1 = 28 
12 generators for SU(3) and U(2) Standard Model  +

+ 16 generators for U(2,2) of Conformal Gravity = 
= 28 D4 Gauge Bosons each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types each with 8-dim Lagrangian weight = 7/2

Since Boson Weight 28 = Fermion Weight 28 
the Cl(16)-E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 

The Cl(16)-E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built with respect to spinor 
representations for 8-dim Spin(1,7) spacetime.

( See pages 382-384 of Steven Weinberg’s book “The Quantum Theory of Fields” Vol. III )

The Cl(16)-E8 model is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The Cl(16)-E8 model obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 
(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)
Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...what happens in CP2 … is a 
two-surface K which cannot be shrunk to zero. ... However, one could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~. The fermion field would have to occur in 
representations which changed sign under the non-trivial element of the kernel of the projection … G~ -> 
G while the bosons would have to occur in representations which did not change sign …".
For Cl(16)-E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).
The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. 

E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 

but can also be written in terms of Fermionic AntiCommutators. ( vixra 1208.0145 )



Fundamental Spinor - Clifford Algebra Origin of E8

Where does the E8 of E8 Physics come from ? 
Based on David Finkelstein’s view of Fundamental Physics: 

In the beginning there was Cl(0) spinor fermion void

 
from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 

8-Periodicity of Real Clifford Algebras 
Cl(8) x ...( N times tensor product )... x Cl(8) = Cl(8N) 

shows that Cl(8) (or any tensor multiple it) is the basic building block 
of ALL Real Clifford Algebras, no matter how large they may be.



In particular, the tensor product Cl(8) x Cl(8) = Cl(16) 

256 = sqrt(2^16) = 128 + 128 Cl(16) spinors 
128 Cl(16) half-spinors = 64 + 64 fermions + antifermions

120 = Cl(16) bivectors = D8 root vectors
120  + 64 + 64 = E8 root vectors

E8 / D8 = 128-dim (OxO)P2 OctoOctonionic Projective Plane
D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
one D4 contains D3 of Conformal Gravity+Dark Energy

other D4 contains A3 of Standard Model Color Force SU(3) 
( CP2 = SU(3) / SU(2)xU(1) of Kaluza-Klein contains SU(2)xU(1) of Electroweak Forces )



One Cl(16) containing one E8 gives a Lagrangian description of one local spacetime 
neighborhood. To get a realistic global spacetime structure, take the tensor product 
Cl(16) x ... x Cl(16) with all E8 local 8-dim Octonionic spacetimes consistently aligned 
as described by 64-dim D8 / D4xD4 (blue dots) 

( this visualization uses a hexagonal type of projection of the 240 E8 root vectors to 2-dim )    

which then fill up spacetime according to Gray Code Hilbert's curves: 



Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16)-E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(16)-E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(16) E8 Local Lagrangian Region 

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  
and 
IF the Cl(16) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. 

Let Cl(16) = Cl(8) x Cl(8) where 
the first Cl(8) contains the D4 of Conformal Gravity with actions on M4 physical 
spacetime whose CPT symmetry determines the property matter - antimatter. 

Consider, following basic ideas of Geoffrey Dixon related to his characterization 
of 64-dimensional spinor spaces as C x H x O ( C = complex, H = quaternion, O = ocrtonion ), 
64-dim 64s++ = 8s+ x 8s+ of Cl(8) x Cl(8) = Cl(16)
and 
64-dim 64s+- = 8s+ x 8s- of Cl(8) x Cl(8) = Cl(16)
so that 
64s++ + 64s+- = 128s+ are +half-spinors of Cl(16) which is in E8

Then Cl(16) contains 
128-dim +half-spinor space 64s++ + 64s+- of Cl(16) in E8 = Fermion Generation 
and
128-dim -half-spinor space 64s-+ + 64s-- of Cl(16) not in E8 = Fermion AntiGeneration 

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16)  
and 
since, due to their +half-spinor property with respect to the first Cl(8), 
the 128s+ = 64s++ + 64s+- have only Effective Paths of QF Energy that go 
to the Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation. It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 



7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(16) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(16) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(16) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(16) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".



Why decoherence at 64 Unfoldings = 2^64 qubits ?
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 
The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 
NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 
Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240
Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 
If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 

256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 

( see viXra 1311.0088 )



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



End of Inflation and Quaternionic Structure

In Cl(16)-E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(16)-E8 Physics is 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 

Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen in
Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1



Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 



Batakis Standard Model Gauge Groups and Mayer-Trautman Higgs

The Mayer-Trautman Mechanism reduces 
the Lagrangian integral over the 8-dim SpaceTime whose 8-Position x 8-Momentum 
is represented by 64-dim D8 / D4xD4 where D8 is the Adjoint part of E8. 

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

to 

a Lagrangian integral over the 4-dim M4 Minkowski Physical SpaceTime part 
of Kaluza-Klein M4 x CP2

   ∫ GG  + SM  + Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

by integrating out the Lagrangian Density over the CP2 Internal Symmetry Space 
and so creating a new Higgs term in the Lagrangian Density integrated only over M4. 

Since the D4 = U(2,2) of Gauge Gravity acts on the M4, there is no problem with it.

As to the D4 = U(4) of the Standard Model, U(4) contains as a subgroup color SU(3) 
which is also the global symmetry group of the CP2 = SU(3) / SU(2)xU(1) Internal 
Symmetry Space of M4 X CP2 Kaluza-Klein SpaceTime. 

A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105 said: 
“... In a standard Kaluza-Klein framework, M4 x CP2 allows 
the classical unified description of an SU(3) gauge field with gravity ... 
[and]
the possibility of an additional SU(2) x U(1) gauge field structure is uncovered. ...”. 

Since the CP2 = SU(3) / U(2) has global SU(3) action,
the SU(3) can be considered as a local gauge group acting on the M4,
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local
action on CP2 and then on M4, so the local action of U(2) on CP2 must be
integrated out to get the desired U(2) = SU(2)xU(1) local action directly on M4.



Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and
then M4 can be composed to produce a single U(1) local action on M4, so there is
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the
necessity to integrate out the local CP2 action to get something acting locally
directly on M4.

This is done by a mechanism due to Meinhard Mayer and A. Trautman in
“A Brief Introduction to the Geometry of Gauge Fields” and
“The Geometry of Symmetry Breaking in Gauge Theories”,
Acta Physica Austriaca, Suppl. XXIII (1981) 

where they say: "...

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and
F, which we will denote by A and F, respectively, are a one-form and two form on M [M4] 
with values in H [SU(2)] ... the remaining components will be subjected to
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the
Yang-Mills action on R ...
S_YM = Integral Tr ( F /\ *F )
... We can ... split the curvature F into components along M [M4] (spacetime) and
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the
mixed components (one along M, the other along G/H) will be denoted by F_!? ...
Then the integrand ... becomes
Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
...



The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)]
Yang-Mills theory
...
the middle term .. becomes, symbolically,
Tr Sum D_! PHI(?) D^! PHI(?)
where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance
of A with respect to the vector field ? , in the G/H [CP2] direction
...
the third term ... involves the contraction F_?? of F with two vector fields lying
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]
2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus,
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the
components of PHI:
Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2
... 
special cases which were considered show that ...[the equation immediately
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential,
and moreover the relative signs of the quartic and quadratic terms are correct, and
only one overall normalization constant ... is needed. ...".

See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume
I, Wiley (1963), especially section II.11: “...

...”.



Along the same lines, Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152): “...

... each point of ... the ... fibre bundle ... E consists of a four- dimensional
spacetime point x [ in M4 ] to which is attached the homogeneous space G / H
[ SU(3) / U(2) = CP2 ] ... the components of the curvature lying in the
homogeneous space G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs
scalars (with respect to spacetime [ M4 ]) ...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but
also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”. 



Fock - Hua - Wolf - Schwinger - Wyler Quantum Theory

Fock (1931) showed that Fundamental Quantum Theory requires Linear Operators “... 
represented by a definite integral [of a]... kernel ... function ...”.

Hua (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:
S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)
S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths (see also viXra 1405.0030).

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the 
source acting negatively, as a sink ... The basic things are ... the source functions ... 
describing the intermediate propagation of the particle ...”.

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity 
shows that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such 
as Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra 

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 
( see viXra 1507.0069 and 1405.0030 )



 Schwinger Sources with inherited Monster Group Symmetry
have 

Kerr-Newman Black Hole structure size about 10^(-24) cm 
and 

Geometry of Bounded Complex Domains and Shilov boundaries

The Cl(16)-E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is 

   ∫ GG  + SM  + Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

Consider the Fermion Term. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so 
that effectively themass term is, in the conventional picture, an ad hoc inclusion.

The Cl(16)-E8 model does not put in the mass m in an ad hoc way, 
but constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

The Cl(16)-E8 model constructs the Lagrangian integral such that
the mass m emerges as the integral over the Schwinger Source spacetime region
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has local symmetry of the Spin(8) gauge group 
from which the first generation spinor fermions are formed as +half-spinor and -half-spinor spaces

and 
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7



Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons. 
The process of breaking Octonionic 8-dim SpaceTime
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein
creates differences in the way gauge bosons "see" 4-dim Physical SpaceTime

There 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces
with Quaternionic structure consistent with 4-dim Physical SpaceTime: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the 
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )

The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4                                                  .

an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 



The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2                                                                    .

an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2                                                                    .

an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4                                                                              .

an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford 
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines 
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



Ghosts

AQFT of Cl(16)-E8 Physics comes from the generalized von Neumann factor algebra 
constructed by completion of the union of all tensor products of Cl(16) Clifford Algebra 
where each Cl(16) contains E8 and a local Lagrangian constructed from E8. 
The tensor product structure of Cl(16)-E8 AQFT is analogous to the sum-over-histories 
structure of Path Integral Quantization. 
Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: “... Because of gauge invariance, 
the classical Yang-Mills Lagrangian does not define a propagator for the gauge field. 
Using the path integral formulation of quantum field theory, Faddeev and Popov 
attributed this effect to the overcounting of gauge equivalent configurations. By fixing 
the gauge, Feynman diagrams are generated but unitarity is lost unless additional 
quantum fields are introduced: the ghost particles ... 

... FIG. 1. The ghost and the gauge field: The single lines represent a local coordinate 
system of a principal fiber bundle of base space-time. The double lines are 1 forms. 
The connection of the principle bundle w is assumed to be vertical. Its contravariant 
components PHI and X are recognized, respectively, as the Yang-Mills gauge field and  
the Faddeev-Popov ghost form ... By assumption, the ghost does not contribute to the 
description of motions tangent to the section. The exterior differential over ... the 
principal bundle ... of a function also splits, and its component normal to the section is 
recognized as the BRS operator ... the Cartan-Maurer structural theorem, which states 
the compatibility of the connection with the fibration, implies the BRS transformation 
rules of the gauge and ghost fields ... the ghost does not contribute to the curvature 2 
form (field strength) and may thus be eliminated from the description of the classical 
theory. ... In ... the construction of the effective Lagrangian by using the generating 
functional ... No infinite constant has to be extracted, as the differential of the volume 
element of the group is actually lifted into the effective Lagrangian in the form of the 
ghost. The nongeometric transformation of the antighost, a Lagrange multiplier, is not 
recovered. However, the proof of renormalizability is not altered by the noninvariance of 
the effective Lagrangian, as one usually cancels the antighost variation via its equations 
of motion. On the contrary, the renormalized BRS operator is shown, as geometry 
suggests, not to act on the antighost ...”. 



There are two D4 in D8 in E8 in Cl(16): D4 Gravity and D4 Standard Model 



Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(16)-E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8) 

   ∫ GG  + SM  + Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

with the Higgs term coming from integrating over the CP2 Internal Symmetry Space 
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism 

This shows that the Force Strength is made up of two parts:

the relevant spacetime manifold of gauge group global action 
and 

the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally 
of the gauge force term of the gauge boson acting locally 
for the gauge bosons of each of the four forces:

U(1) for electromagnetism 
SU(2) for weak force 
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for 
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form. 
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(16)-E8 model does not put in force strength g ad hoc, 
but constructs the integral such that 
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by 
that gauge boson, that is, in terms of the symmetric space with global symmetry of the 
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1 
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2 
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is (ignoring technicalities for exposition) the geometric factor for force strengths.  

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2) 
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1) 
SU(3) for SU(4) / SU(3)xU(1) 

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces 
correspond to bounded complex domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) 
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4



Very roughly,  think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.

That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means 
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:

1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
2 - renormalization running (important for color force)

Consider  Massive Gauge Bosons:

Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of 
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes, 
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons, 
so that the geometric strength of the weak force should be reduced by 1/MW^2

That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137



Consider Renormalization Running for the Color Force:: That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale 

weak strength = G_F (Fermi's weak force G) 
electromagnetism = 1/137

he use of compact volumes is itself a calculational device, 
because it would be more nearly correct, 
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space 
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized 
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, 
and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.



Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1)#    IV5             4        RP^1xS^4

SU(3)#      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2)#     Spin(5) / SU(2)xU(1)#    IV3             2        RP^1xS^2

U(1)#                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force#                    M                                Vol(M)

gravity#                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^2#               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity#          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^4#    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(16)-E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(16)-E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all other 
masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs! Higgs in CP2 Internal Symmetry Space
  |!           |
  | !          |
  | !          |
  | mass = 145!| Non-Condensate Higgs Mass = 145
  |!           |
  |            |
  |            |
Higgs ! Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(16)-E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar ! Effective Higgs in CP2 Internal Symmetry Space
 \!  |!  /!           |
  \ ! |    / !           |
   \! |  /mass = 145!     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(16)-E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



2nd and 3rd Generation Fermions 

The 8 First Generation Fermion Particles
can each be represented by the 8 basis elements {1,i,j,k,E,I,J,K} of the Octonions O  

1 <=> e-neutrino
i <=> red down quark
j <=> green down quark
k <=> blue down quark

E <=> electron
I <=> red up quark
J <=> green up quark
K <=> blue up quark                           with AntiParticles being represented similarly. 

The Second and Third Generations can be represented by
Pairs of Octonions OxO  and  Triples of Octonions OxOxO
respectively.

When the non-unitary Octonionic 8-dim spacetime is reduced to the
Kaluza-Klein M4 x CP2 at the End of Inflation,
there are 3 possibilities for a fermion propagator from point A to point B:

1 - A and B are both in M4, 
so its path can be represented by the single O;

2 - Either A or B, but not both, is in CP2, 
so its path must be augmented by one projection from CP2 to M4, 
which projection can be represented by a second O, 
giving a second generation OxO;

3 - Both A and B are in CP2, 
so its path must be augmented by two projections from CP2 to M4, 
which projections can be represented by a second O and a third O,
giving a third generation OxOxO.

Combinatorics contributes to Fermion mass ratios. For example:

Blue Down Quark is 1 out of 8 and Blue Up Quark is 1 out of 8
so the Down Quark : Up Quark mass ratio is 1 : 1 

Blue Strange Quark is 3 out of 8x8 = 64 and Blue Charm Quark is 17 out of 8x8 = 64
so the Strange Quark : Charm Quark mass ratio is 3 : 17

Blue Beauty Quark is 7 out of 8x8x8 = 512 and Blue Truth Quark is 161 out of 8x8x8 = 512 
so the Beauty Quark : Truth Quark mass ratio is 7 : 161



Fermion Mass Calculations

In the Cl(16)-E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(16)-E8 model fermions correspond to Schwinger Source Kerr-Newman Black Holes, 
so the quark mass in the Cl(16)-E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(16)_E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(16)-E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Kobayashi-Maskawa Parameters

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(16)-E8 model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(16)-E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(16)-E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(16)-E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(16)-E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact.



Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle fermion pairs 
allowed  by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.

Just as the pion mass of .14 GeV is less than the sum of the masses of a quark and an 
antiquark, pairs of oppositely charged pions may form a bound state of less mass than 
the sum of two pion masses.

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly around
0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 1.221 x 
10^19 GeV.



Conformal Gravity ratio
Dark Energy : Dark Matter : Ordinary Matter

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic unevolved E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



Dark Energy: Pioneer and Uranus; BSCCO Josephson Junctions

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...



The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts
should be a consequence of the existence of some local curvature in light geodesics
when using the coordinate speed of light in an expanding spacetime. This suggests
that the Pioneer effect is nothing else but the detection of cosmological expansion
in the solar system. ... the ... problem of the detected misfit between the calculated
and the measured position in the spacecrafts ... this quantity differs from the
expected ... just in a systematic "bias" consisting on an effective residual
acceleration directed toward the center of coordinates;
its constant value is ... H c ...
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit
does not experience the systematic bias but only a very small correction ... which is
not detectable ... in the old Foucault pendulum experiment ... the motion of the
pendulum experiences the effect of the Earth based reference system being not an
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new
cosmological Foucault experiment, the solar system based coordinates, being not
the true inertial frame with respect to the expansion of the universe, mimics the
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-on-
a-balloon) while unbound (escape velocity) objects are in another phase
(expanding balloon) that "feels" expansion of our universe is very similar to my
view of such things as described on this page.
The Rosales and Sanchez-Gomez paper very nicely unites:

the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:



a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you
see that the full conformal dark energy region gives an "extra acceleration" that
acts as a "quadratic in time term" that has been considered as an explanation of the
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S.
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064.

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is
effectively present. If there is a phase transition (around Uranus at 20 AU)
whereby ordinary matter dominates inside that distance from the sun
and exotic dark energy / dark matter appears at greater distances,
then Jack's model could also explain the Pioneer anomaly
and it may be that Jack's model with ordinary and exotic phases
and my model with deSitter/Poincare and Conformal phases
may be two ways of looking at the same thing.
As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random
Higgs Ocean ... which soaks up the choppy random troublesome zero point
energy ...".
In other words in a region in which ordinary matter is dominant, such as the Sun
and our solar system, the mass-giving action of the Higgs mechanism "soaks up"
the Dark Energy zero point conformal degrees of freedom that are dominant in
low-ordinary mass regions of our universe (which are roughly the intergalactic
voids that occupy most of the volume of our universe).
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus:
It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F.
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular
orbits of Uranus and Neptune makes it very difficult to use them to detect the
Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to
locate precisely ] ...".

According to a google cache of an Independent UK 23 September 2002 article by
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were
stabilised about three axes by intermittent rocket boosts. The unpredictable
accelerations caused by these are at least 10 times bigger than a small effect like
the Pioneer acceleration, so they completely cloak it. ...".



Dark Energy experiment by BSCCO Josephson Junctions 
and geometry of 600-cell

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe
and
Beck and Mackey proposed 2 Photon-GraviPhoton phases:
Minkowski/Photon phase locally Minkowski with ordinary Photons and
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39).
so that we see Dark Energy as only 3.9 GeV/m^3
Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry
(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.

The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.
Neutrino masses are involved because their mass is zero at tree level
and their masses that we observe come from virtual graviphotons becoming virtual 
neutrino-antineutrino pairs.

BSCCO superconducting crystals are by their structure natural Josephson
Junctions. Dark Energy accumulates (through graviphotons) in the
superconducting layers of BSCCO.
Josephson Junction control voltage acts as a valve for access to the
BSCCO Dark Energy, an idea due to Jack Sarfatti.

Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic
dark energy .... is based on a Ginzburg-Landau ... phase transition for the
gravitational activity of virtual photons ... in two different phases:
gravitationally active [GraviPhotons] ...
and gravitationally inactive [Photons] 
...
Let |P|^2 be the number density of gravitationally active photons ...
start from a Ginzburg-Landau free energy density ...

F = a |P|^2 + (1/2) b |P|^4
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ...

Peq = 0 [and] Feq = 0
... for T< Tc

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is ..

h v = ln3 k T
... dark energy density ...[is]...



rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4
... The currently observed dark energy density in the universe of
about 3.9 GeV/m^3 implies that the critical frequency v_c is ...

v_c = 2.01 THz
... BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV
and the critical temperature of ... YBCO ... around 90 K ...

h v_c = 8 x 10^(-3) eV
... Solar neutrino measurements provide evidence for a neutrino mass of
about m_v c^2 = 9 x 10^-3 eV ...

[ the Cl(16)-E8 model has first-order masses for the 3 generations of neutrinos as
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ...
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ...
energy gap would be of the order of typical neutrino mass differences ...".

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ...
with ... rotating superconducting rings ... demonstrated ...
a clear azimuthal acceleration ... directly proportional to the
superconductive ring angular acceleration, and
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London
moment magnetic trapped flux, rekported an anomalous Cooper pair mass
excess in thin rotating Niobium supeconductive rings ...
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .
The binding energy is Ec = u c^2 :

m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs,
their zeropoint energies form a condensate capable of the
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum
fluctuations:

rho* = (1/2) ( pi h / c^3 ) (v_c)^4



in vacuum one may put rho* = rho_vac from which the cosmological cutoff
frequency v_cc is estimated as

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is:

Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc

Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor.
...".

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors
separated by a thin barrier, i.e. Josephson junction, associated with
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also
provides a unique way to generate high-frequency electromagnetic (EM)
radiation by dc bias voltage ... The discovery of cuprate high-Tc
superconductors accelerated the effort to develop novel source of EM
waves based on a stack of atomically dense-packed intrinsic Josephson
junctions (IJJs), since the large superconductivity gap covers the whole
terahertz (THz) frequency band. Very recently, strong and coherent THz
radiations have been successfully generated from a mesa structure of
Bi2Sr2CaCu2O8+d single crystal ...[ BSCCO image from Wikipedia

  ]

which works both as the source of energy gain and as the cavity for
resonance. This experimental breakthrough posed a challenge to
theoretical study on the phase dynamics of stacked IJJs, since the
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge
inductive coupling of IJJs produced by the nanometer junction separation
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon
system, in which +/- pi kinks in phase differences are developed
responding to the standing wave of Josephson plasma and are



stacked alternately in the c-axis. This novel solution of the inductively
coupled sine-Gordon equations captures the important features of
experimental observations.
The theory predicts an optimal radiation power larger than the one
observed in recent experiments by orders of magnitude ...".

What are some interesting BSCCO JJ Array configurations ?

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ...
a Josephson junction consists of two superconductors with an insulator
sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute
value squared yields the density of superconducting electrons. Denote the
phase difference between the two wave functions ... by P(t).
...
at zero external voltage a superconductive current given by Is = Ic sin(P)
flows between the two superconducting electrodes ... Ic is the maximum
superconducting current the junction can support.
...
if a voltage difference V is maintained across the junction, then the phase
difference P evolves according to

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v
... can be interpreted as the energy change of a Cooper pair that is
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the
lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the
uniform dc current and the cavity modes, which permits large supercurrent
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ...
The maximal radiation power ... is achieved when the length of BSCCO
single crystal at c-axis equals the EM wave length. ...".



Each long BSCCO single crystal looks geometrically like a line
so configure the JJ Array using BSCCO crystals as edges.

The simplest polytope, the Tetrahedron, is made of 6 edges:
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit
corresponds to rotated operations in spin space. ...”.



42 edges make an Icosahedron plus its center
 (image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.
It has 20 cells which are approximate Tetrahedra in flat 3-space
but become exact regular Tetrahedra in curved 3-space.

Could an approximate-20Tetrahedra-Icosahedron configuration
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy
might regularize the configuration to exact Tetrahedra and so
curve/warp spacetime from flat 3-space to curved 3-space ?



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron
which is exact because the 600-cell lives on a curved 3-shere in 4-space.
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ
approximating projection of a 600-cell into 3-space
tap into Dark Energy so that the Dark Energy might regularize
the configuration to exact Tetrahedra and an exact 600-cell
and so curve/warp spacetime from flat 3-space to curved 3-space ?



The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell as follows: Consider 3-dim models of 600-cell such
as metal sculpture from Bathsheba Grossman who says:
"… for it I used an orthogonal projection rather than the Schlegel
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective
distortion. …".

For the Dark Energy experiment each of the 720 lines would be made of a
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic
Josephson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell has 6 BSCCO crystal JJ edges.

Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting
Josephson Junction layers of the 720 BSCCO crystals will bond with
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or

2 - work and open the door for humans to work with Dark Energy.

Consider BSCCO JJ 600-cells

   in this configuration: 



First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron
shown here as a 3D stereo pair:

Cuboctahedra do not tile 3D flat space without interstitial octahedra

but BSCCO JJ 600-cell cuboctahedra can be put together
square-face-to-square-face in flat 3D configurations including flat sheets.



As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron

give it an inherently 4D structure consistent with the green cuboctahedron

central figure of a 24-cell (3D stereo 4thD blue-green-red color)
that tiles flat Euclidean 4D space.

So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space
but
if BSCCO JJ Dark Energy act to transform flat space into curved space
like a 720-edge 600-cell with 600 regular tetrahedra
then
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure
into
a 720-edge BSCCO JJ 600-cell structure that likes curved space.



There is a direct JItterbug transformation of
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to
12 icosahedron vertices as Golden Ratio points of octahedral edges.
There are two ways to map a midpoint to a Golden Ratio point.
For the Dark Energy experiment the same choice of mapping
should be made consistently throughout the BSCCO JJ 600-cell structure.

The result of the Jitterbug mapping is that
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices
is mapped to
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices



and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way
( This is why icosahedral QuasiCrystal structures do not extend as simply
throughout flat 3D space as do cuboctahedral structures ).

However, the BSCCO JJ 600-cell structure JItterbug icosahedra
do live happily in 3-sphere curved space within the icosahedral 120-cell



which has the same 720-edge arrangement as the 600-cell ( see Wikipedia ).
The icosahedral 120-cell is constructed by 5 icosahedra around each edge.
It has:

cells - 120 {3,5}
faces - 1200 {3}

edges - 720
vertices - 120

vertex figure - {5,5/2}
symmetry group H4,[3,3,5]

dual - small stellated 120-cell
In summary, 

Jitterbug transformations and BSCCO Josephson Junctions 
may be the Geometric Key to controlling Dark Energy 

( as were Chain Reactions for Nuclear Fission and Ellipsoidal Focussing for H-Bombs )
The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.

BSCCO superconducting crystals are natural Josephson Junctions. 
Dark Energy accumulates in the superconducting layers of BSCCO. 
The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell each of whose 720 edge-lines would be made of a single BSCCO 
crystal. It may be useful to use a Jitterbug-type transformation between a 600-cell 
configuration and a configuration based on icosahedral 120-cells which also have 720 
edge-lines: 

   



Strong CP Problem

In the Cl(16)-E8 model, 8-dim SpaceTime, 

both Octonionic     

and Quarternionic   , 

is represented by the 64-dim Adjoint D8 / D4xD4 part of E8 
which is the A7 x R grade-0 part of the Maximal Contraction A7 x h92 with 5-grading

28 + 64 + (SL(8,R) + 1) + 64 + 28

In the Cl(16)-E8 model Gravity is most often written as in Chapter 18 of this paper 
in terms of the MacDowell-Mansouri Conformal Group Spin(2,4) which is 
the 15-dimensional Conformal BiVector Group of the 64-dim Cl(2,4) Clifford Algebra 
but 
it can also be written in terms of 64-dim grade-0 Maximal Contraction term SL(8,R) + 1 
in which case it is known as Unimodular SL(8,R) Gravity which effectively describes 
a generalized checkerboard of 8-dim SpaceTime HyperVolume Elements and, 
with respect to Cl(16) = Cl(8)xCl(8), is the tensor product of the two 8v vector spaces 
of the two Cl(8) factors of Cl(16). If those two Cl(8) factors are regarded 
as Fourier Duals, then 8v x 8v describes Position x Momentum in 8-dim SpaceTime. 

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity 
seem to be effectively equivalent since, as Bradonjic and Stachel in arXiv 1110.2159 
said: "... in ... Unimodular relativity ... the symmetry group of space-time is ... 
the special linear group SL(4,R) ... the metric tensor ... break[s up] ... into
the conformal structure represented by a conformal metric ... with det = -1
and a four-volume element ... at each point of space-time ...[that]... may be
the remnant, in the ... continuum limit, 
of a more fundamental discrete quantum structure of space-time itself ...".
Further, 
Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the 
classical field equations associated with quantum chromodynamics (QCD), the 
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the 
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts violation 
of that symmetry unless the phase ø takes one of the special values ... 0 ( mod π ) ... 
this fine tuning is the strong CP problem ... the quantum dynamics of ... unimodular 
gravity ... may lead to the relaxation of ø to ø = 0 ( mod π ) 
without the need ... for a new particle ... such as the axion ...".



Grothendieck Universe Quantum Theory

The First Grothendieck Universe is the Empty Set.

The Second Grothendieck Universe is Hereditarily Finite Sets such as a 
Generalized Feynman Checkerboard Quantum Theory 

based on E8 Lattices and Discrete Cl(16) Clifford Algebra. 
( viXra 1501.0078 )

The Third Grothendieck Universe is the Completion of Union of all tensor 
products of Cl(16) Real Clifford algebra 

Since the Cl(16)-E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(16)-E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so 
for the Cl16)-E8 model based on Real Clifford Algebras with Periodicity 8, 
whereby any Real Clifford Algebra, no matter how large, 
can be embedded in a tensor product of factors of Cl(8) and of Cl(8)xCl(8) = Cl(16),  
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(16)-E8 model a natural Algebraic Quantum Field Theory. 

The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 



the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 

The Real Clifford Algebra Cl(16) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(16)-E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 

For the Cl(16)-E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(16), the Cl(16)-E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(16)-E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

The Cl(16)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum Field 
Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(16) x ...(N times tensor product)... x Cl(16) = Cl(16N) 



For N = 2^8 = 256 the copies of Cl(16) are on the 256 vertices of the 8-dim HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(16) continue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(16) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtualqubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 
the Algebraic Quantum Field Theory of the E8 - Cl(16) = Cl(8)xCl(8) Physics Model 

should be equivalent to a Quantum Code Information System. 

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(8)

Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

Real Clifford Algebra Cl(8) x Cl(8) = Cl(16) containing E8

Completion of the Union of All Tensor Products of [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]
corresponds to 

AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 
that is Completion of the Union of All Tensor Products of Cl(16)

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] is described in quantum-ph/9608026 
by Steane as mapping a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
(  2^8,   1+8+28+56,                              32 ) 



To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |
 
This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 

 



The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the E8 - Cl(16) = Cl(8)xCl(8) Physics Model 

 
the Higgs scalar prior to dimensional reduction corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), the classical repetition code; 
 



the 8-dimensional vector spacetime 

prior to dimensional reduction corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson spaces 

prior to dimensional reduction correspond to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 



The 8 first generation fermion particles and 8 first generation fermion antiparticles 
of the 16-dim full spinor representation of the 256-dimensional Cl(0,8) Clifford algebra 

correspond to the distance of the classical Reed-Muller code (256, 93, 16), 
and to the 16-dimensional Barnes-Wall lattice /\16, 
which lattice comes from the (16,5,8) Reed-Muller code.  
Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, and to the 8-dimensional E8 lattice 
which comes from the (8,4,4) Hamming code, with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  In Euclidean R8, 
there is only one way to arrange 240 spheres so that they all touch one sphere, 
and only one way to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), (5,16,1/5), (4,10,1/6), and (3,6,1/7).    

( If you use an Octonion Integral Domain instead of Euclidean R8 without multiplication 
then there are 7 algebraically independent ways to arrange the 240 spheres. )

 
The total 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  In Euclidean R24, 
there is only one way to arrange 196,560 spheres so that they all touch one sphere, 
and only one way to arrange 4600 spheres so that they all touch a set of two spheres in 
contact with each other, and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), (21,336,1/5), (20,170,1/6), ... .     



World-Line String Bohm Quantum Potential and Consciousness

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

Slices of 8v SpaceTime are represented as D8 branes. Each D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice

denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

Stack D8 branes to get SpaceTime with Strings = World-Lines 
with

a and b representing 
ordering of D8 brane stacks and Bohm-type Quantum Potential 

Let Oct16 = discrete mutiplicative group { +/-1, +/-i, +/-j, +/-k, +/-E, +/-I, +/-J, +/-K}.
Orbifold by Oct16 the 8s+ to get 8 Fermion Particle Types
Orbifold by Oct16 the 8s- to get 8 Fermion AntiParticle Types

Gauge Bosons from 1E8 and EE8 parts of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force
Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity

The 8x8 matrices for collective coordinates linking one D8 to the next D8 
give Position x Momentum

 Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)



"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".
Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin two state is what I call the Bohmion:
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.
Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) 
"... the total force ... from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due to Resonant Quantum 
Potential Connections among Quantum State Forms. 
The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers
with math description in terms of a large Real Clifford Algebra.
First consider Superposition of States involving one tubulin
with one electron of mass m and two different position states separated by a .
The Superposition Separation Energy Difference is the gravitational energy

E_electron = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm so that for a single Electron 

T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_electron
The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_electron =  N^(-5/3) 10^26 sec

So we have the following rough approximate Decoherence Times T_N
           Time                                                Number of                         
            T_N                                             Involved Tubulins                                                       
        10^(-5) sec                                             10^18       
25 x 10^(-3) sec  (40 Hz)                                10^16
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E8 Root Vectors - Physical Interpretation
Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1508.0065

Garrett LIsi has proposed ( arXiv 1506.08073 ) that the 240 Root Vectors of E8 have a  
Physical Interpretation, sayng “... Spacetime is ... part of the Lie group ... When all fields 
and particles of General Relativity and the Standard Model, including three generations 
of fermions, are described ... as excitations of the ... Lie group E8(-24), having 248 
dimensions ... 



... there is one new, colored gauge boson and its antiparticle ...”. 
Garrett Lisi represents the 240 Root Vectors of E8 as projected from 8-dim to 2-dim 
in the form of 8 concentric circles of 30 Root Vectors each, and attempts to interpret the 
240 Root Vectors as directly representing all 3 generations of Fermions. 

I prefer a different interpretation of the 240 Root Vectors, based on 8-dim Octonionic 
spacetime being seen as 4+4 -dim Quaternionic M4 x CP2 Kaluza-Klein Spacetime: 

120 of the 240 (yellow dots) represent aspects of First-Generation Fermions, Gauge 
Bosons and Ghosts, and Position and Momentum related to M4 Physical Spacetime. 
120 of the 240 (orange dots) represent aspects of First-Generation Fermions, Gauge 
Bosons and Ghosts, and Position and Momentum related to CP2 = SU(3) / SU(2)xU(1)
Internal Symmetry Space.  ( for details see viXra 1405.0030 ) 



The 120 Root Vectors (yellow dots) related to M4 Physical Spacetime form 4 circles of 
30 Root Vectors each, corresponding 120 vertices of a Quaternionic 600-cell. 

The 120 Root Vectors (orange dots) related to CP2 Internal Symmetry Space form the 
remaining 4 circles of 30 Root Vectors each, corresponding 120 vertices of a second 
Quaternionic 600-cell whose radii are larger than those of the 4 M4 circles by the 
Golden Ratio ( 1 + sqrt(5) ) / 2. 

Garrett LIsi ( around 2007 ) produced a video from mathematica code that shows a 
transformation from the 2-dim projection 8 Circles of 30 Root Vectors 
to another 2-dim projection with Square Geometry related to Cube Geometry. 
Here is a sequence of images from that video: 



Here is a Square/Cube Geometry version of the 4 + 4 circles of 120 + 120 Root Vectors: 

At this stage, it looks more confusing and complicated than the 4+4 Circle Geometry, 

but 

if you separate 
the Horizontal Axis and Vertical Axis Root Vectors ( 56 + 56 = 112 of them )

from 
the 4 Off-Axis Quadrant Root Vectors ( 4 x 32 = 128 of them ) 



you see that the 112 Horizontal Axis and Vertical Axis Root Vectors represent 
the Root Vectors of a 120-dim D8 subalgebra of the 248-dim E8 Lie algebra 
and 
the 128 Off-Axis Quadrant Root Vectors represent the Symmetric Space 

E8 / D8 = (OxO)P2 representing 
64 = 8 Octonionic Components of 8 First-Generation Fermion Particles 

and 
64 = 8 Octonionic Components of 8 First-Generation Fermion Anti-Particles

D8  contains a 28+28 = 56-dim D4xD4 subalgebra and the Symmetric Space  
D8 / D4 x D4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

 ( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
( 8-dim Octonionic spacetime => Quaternionic 4+4 Kaluza-Klein M4 x CP2 spacetime
which symmetry breaking produces second and third generation fermions and Higgs )



The 64 (blue dots) represent 8 Position x 8 Momentum of Octonionic Spacetime  

The 56-dim D4xD4 on the Horizontal Axis (orange dots) and Vertical Axis (yellow dots)
represents Gauge Bosons and Ghosts. 

Each 28-dim D4 is represented by 24 Root Vectors + 4 E8 Cartan Subalgebra Elements



The yellow dot D4 represents Confromal Gravity + Dark Energy 
D4 / D3 x U(1) = 12 Standard Model Gauge Boson Ghosts ( 8 Root Vector + 4 Cartan )

U(1) = 1 Cartan Element
D3 = A3 = Spin(2,4) = SU(2,2) Conformal Gravity + Dark Energy with 12 Root Vectors 

and 3 Cartan Elements
The orange dot D4 represents Standard Model Gauge Bosons 

D4 / A3 x U(1) = 12 Gravity+DE Root Vector Ghosts
U(1) = 1 Gravity+DE Cartan Ghost

A3 / A2 x U(1) = 6 = 4 SU(2) x U(1) Gauge Bosons + 2 Gravity+DE Cartan Ghosts
U(1) = 1 Gravity+DE Cartan Ghost

A2 = 8 SU(3) Color Gauge Bosons with 6 Root Vectors and 2 Cartan Elements
SU(2) = 3 Weak Gauge Bosons with 2 Root Vectors and 1 Cartan Element

U(1) = Photon with 1 Cartan Element
Gauge Bosons and Fermions are enclosed in white boundaries.  
Ghosts and Spacetime are not so enclosed. 



The 128 Off-Axis Quadrant Root Vectors represent the Symmetric Space 
E8 / D8 = (OxO)P2 representing 

64 = 8 Octonionic Components of 8 First-Generation Fermion Particles 
and 

64 = 8 Octonionic Components of 8 First-Generation Fermion Anti-Particles

Leptons and Quarks are: 
Electron, U Quark red, U Quark green, U Quark blue 
Neutrino, D Quark red, D Quark green, D Quark blue 

Positron, U antiQuark antired, U antiQuark antigreen, U antiQuark antiblue 
antiNeutrino, D antiQuark antired, D antiQuark antigreen, D antiQuark antiblue

Each Fermion has 8 Octonionic Components, 
4 for M4 (yellow dots) and 4 for CP2 (orange dots) 

of Quaternionic M4 x CP2 Kaluza-Klein 



If you color the Fermions geen, cyan, red, magenta for types E, Nu, P, and anti-Nu 
then 

the Square/Cube Geometry of the 240 E8 Root Vectors is 

This is consistent with the full unprojected 8-dim picture of the 240 Root Vectors: 

1 at North Pole 
56 nearest neighbors of North Pole 

126 next-to-nearest neighbors of North Pole
56 next-to-next-to-nearest neighbors of North Pole (nearest neighbors to South Pole) 

1 at South Pole 

If the 4+4 Cartan Subalgebra elements of E8 are added to the 56 and 56
you get a 1 + 60 + 126 + 60 + 1 grading of 248-dim E8 in which 

60 + 60 = D8    and    1 + 126  + 1 = E8 / D8 = (OxO)P2 



In the 8 Circles of 30 Geometry,  the 240 E8 Root Vectors with Fermion Color-Coding 
geen, cyan, red, magenta for types E, Nu, P, and anti-Nu 

look more confusing and complicated

which is why I prefer the Square/Cube Geometry for visualizing E8 Physics. 



However, the 8 Circles of 30 Geometry is equivalent to the Square/Cube Geometry 
so that it gives the same E8 Physics, and is useful for some visualizations, 
such as 

the breakdown of 240 E8 Root Vectors into 120 for Gravity+Dark Energy 
represented by the 120 vertices of a 600-cell 

and 



120 for the Standard Model
represented by the 120 vertices of a 600-cell (larger by factor of the Golden Ratio)



Fock - Hua - Wolf - Schwinger - Wyler Quantum Theory
Frank Dodd (Tony) Smith, Jr . - 2015 - vixra 1507.0173

Fock (1931 - see Appendix I) showed that Fundamental Quantum Theory requires 
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”. 

Hua (1958 - see Appendix II) showed Kernel Functions for Complex Classical Domains. 

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”. 

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces) 
representing 4-dim Spacetime with Quaternionic Structure are: 
S1 x S1 x S1 x S1 = 4 copies of U(1) 
S2 x S2 = 2 copies of SU(2) 
CP2 = SU(3) / SU(2)xU(1)
S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons, 
to calculate Particle Masses and Force Strengths (see also viXra 1405.0030). 

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ... 
we do not have to claim that we can make the source arbitrarily small ...
the experimeter...  must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, 
with the source acting negatively, as a sink ... The basic things are ... the source 
functions ... describing the intermediate propagation of the particle ...”. 

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity shows 
that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such as 
Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra h92 x A7 = 
= 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 see viXra 1507.0069 and 1405.0030). 



Appendix I 

Excerpts from 

V. A. Fock, 
Fundamentals of Quantum Mechanics

Mir, 1931, 1978, 1982

























Appendix II 

Excerpts from 

L. K. Hua, 
Harmonic Analysis of Functions of Several Complex Variables 

in the Classical Domains 
AMS, 1958, 1959, 1963







































E8 Cosets and 4+4 Kaluza-Klein Lagrangian
Frank Dodd (Tony) Smith, Jr. - 2015 - viXra 1507.0069

The Coset structure of E8 represents the structure of a 4+4 Kaluza-Klein Lagrangian. 
As Steven Weinberg said in the 1986 Dirac Memorial Lectures: 
“... Let’s examine the following equation: 

... L stands for Lagrangian density ... 
the first term involves the [fermion] field ... 
the next term involves the [gauge boson] field ... 
the Lagrangian density [is] integrated over spacetime ...”. 

Examine the Coset structure of E8 and see how it corresponds to Lagrangian Physics:  

E8 / D8 = (OxO)P2 = 64-dim fermion particles + 64-dim fermion antiparticles 
( O = Octonions ) 

( 64 = 8 Kaluza-Klein spacetime components of 8 first-generation fermion types )

D8 / D4 x D4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16 
( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )

( 8-dim Octonionic spacetime => Quaternionic 4+4 Kaluza-Klein M4 x CP2 spacetime 
which symmetry breaking produces second and third generation fermions and Higgs ) 

( M4 = Physical Minkowski Spacetime )
( CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space ) 

D4 / D3 x U(1) = 12 Standard Model Gauge Boson Ghosts 

D3 = A3 = Spin(2,4) = SU(2,2) Conformal Gravity + Dark Energy 

D4 / A3 x U(1) = 12 Gravity+DE Root Vector Ghosts 

A3 / A2 x U(1) = 6 = 4 SU(2) x U(1) Gauge Bosons + 2 of 3 Gravity+DE Cartan Ghosts 
( Electroweak SU(2) x U(1) are in CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space )

A2 = 8 SU(3) Color Gauge Bosons

for details see viXra 1405.0030



Bell-Christian - S7 - Brown SL(8,R) - E8  - Bohm
Frank Dodd (Tony) Smith, Jr. - 2015 - vixra 1505.0188

Bell’s Theorem 
on Quantum Correlations is based on the Hopf Fibration RP1 -> S1 -> S0 = {-1,+1}. 

Joy Christian has shown that it is more realistic 
to base Quantum Correlations on the Hopf Fibrations 
S1 -> S3 -> S2 = CP1 and S3 -> S7 -> S4 = QP1 and S7 -> S15 -> S8 = OP1
where R, C, Q, and O are Real, Complex, Quaternion, and Octonion Division Algebras. 

In his book “Disproof of Bell’s Theorem” (BrownWalker Press, 2nd ed, 2014) 
Joy Christian said: 
“... Every quantum mechanical correlation can be understood as 
a classical, local-realistic correlation among a set of points of a parallelized 7-sphere 
...
physical space ... respects the symmetries and topologies of a parallelized 7-sphere 
...
because 7-sphere ...[is]... homeomorphic to the ...[Octonion]... division algebra ... 
it is the property of division that ....[is]... responsible for ... local causality in the world 
... 
To understand this reasoning better, recall that, just as a parallelized 3-sphere is a 2-
sphere worth of 1-spheres but with a twist in the manifold S3 (=/= S2xS1) , 
a parallelized 7-sphere is a 4-sphere worth of 3-spheres 
but with a twist in the manifold S7 (=/= S4xS3) 
... just as S3 is 
a nontrivial fiber bundle over S2 with Clifford parallels S1 as its linked fibers, 
S7 is also 
a nontrivial fiber bundle ... over S4 ... with ... spheres S3 as its linked fibers. 
...
it is the twist in the bundle S3 that forces one 
to forgo the commutativity of complex numbers (corresponding to the circles S1) 
in favor of the non-commutativity of quaternions. 
In other words, a 3-sphere is not parallelizable by the commuting complex numbers but 
only by the non-commuting quaternions. And it is this noncommutativity that gives rise 
to the non-vanishing of the torsion in our physical space. 

In a similar vein, the twist in the bundle S7 (=/= S4xS3)  forces one to forgo the 
associativity of quaternions (corresponding to the fibers ) in favor of the non-
associativity of octonions. 
In other words, a 7-sphere is not parallelizable by the associative quaternions but
only by the non-associative octonions. 



... it can be parallelized ... because its tangent bundle happens to be trivial:
Once parallelized by a set of unit octonions, 
both the 7-sphere and each of its 3-spherical fibers remain closed under multiplication. 
This, in turn, means that 
the factorizability or locality condition of Bell is ... satisfied within a parallelized 7-sphere. 
The lack of associativity of octonions, however, entails that, unlike the unit 3-sphere
[which is homeomorphic to the ... group SU(2)], a 7-sphere is not a group manifold ...
the torsion within the 7-sphere ... varies from one point to another of the manifold. 
It is this variability of the parallelizing torsion within that is ultimately responsible for the 
diversity and non-linearity of the quantum correlations we observe in nature ...”. 

The 7-sphere S7 is the unit sphere in 8-dim space. 
S7 is not a Lie algebra, but is a Malcev algebra 
and is naturally embedded in the D4 Lie algebra Spin(8) which 
is topologically composed of ( but =/= the simple product S7 x S7 x G2 ) 
2 copies of S7 and 14-dim Lie Algebra G2 of the Octonion Automorphism Group. 

28-dim D4 Lie algebra Spin(8) can be represented by 8x8 antisymmetric real matrices 
It is a subalgebra of 63-dim A7 Lie Algebra SL(8,R) of all 8x8 real matrices with det = 1. 

Unimodular SL(8,R) is the non-compact Lie algebra corresponding to SU(8). 
SL(8,R) effectively describes the 8-dim SpaceTime of E8 Physics
as a generalized checkerboard of SpaceTime HyperVolume Elements. 
Anderson and Finkelstein in Am . J. Phys. 39 (1971) 901-904 said: 
"... Unimodular relativity ... expresses the existence of a fundamental element of 
spacetime hypervolume at every point. ...". 
From the Real Clifford Algebra Cl(16) and 8-Periodicity 
64-dim R+SL(8,R) appears from factoring Cl(16) = tensor product Cl(8)xCl(8) 
as the tensor product of the 8-dim vector spaces 8v of each of the Cl(8) factors
so that 64-dim R+SL(8,R) = 8v x 8v 
If you regard the two Cl(8) as Fourier duals then 
one 8v describes 8-dim Spacetime Position and the other 8v describes its Momentum.

David Brown, in May 2012 comments on scottaaronson.com blog, said: 
“... Where did Bell go wrong? Bell used quantum SU(1) states 
whereas Christian correctly uses quantum SU(8) states ...[from]... 
Christian’s parallelized 7-sphere model. ...
Every quantum mechanical Christian SU(8) correlation can be understood 
as a realistic, non-local Christian SU(8) correlations among a set of points 
of a parallelized 7-sphere ... More importantly, if Christian’s theory of local realism is true 
then SU(8) should be the gauge group for physical reality ...”. 
SU(8) is the compact version of SL(8,R), so it seems to me that it is David Brown’s idea, 
possibly motivated by SU(8) and SL(8,R) in E7 of D = 4 N = 8 supergravity models, that 
Joy Christian’s S7 Quantum Correlations have fundamental SL(8,R) structure. 



Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 ,  
“Contractions of Exceptional Lie Algebras and SemiDirect Products” , showed that 
SL(8,R) appears in the E8 Maximal Contraction = semi-direct product H92 x SL(8,R) 
where 
H92 is (8+28+56 +1+ 56+28+8)-dim Heisenberg Creation/Annihilation Algebra 

so that H92 x SL(8,R) has 7-graded structure:

grade -3 = Creation of 1 fermion (tree-level massless neutrino) 
with 8 SpaceTime Components for a total of 8 fermion component creators 
(related to SpaceTime by Triality) 

grade -2 = Creation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
for a total of 28 Boson creators 

grade -1 = Creation of 7 massive Dirac fermion
each with 8 SpaceTime Components for a total of 56 fermion component creators

grade 0 = 1 + SL(8) = 1+63 = 64-dim 
representing 8-dim SpaceTime of HyperVolume Elements 

grade 1 = Annihilation of 7 massive Dirac fermions 
each with 8 SpaceTime Components for a total of 56 fermion component annihilators 

grade 2 = Annihilation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity
for a total of 28 Boson annihilators 

grade 3 = Annilation of 1 fermion (tree-level massless neutrino)
with 8 SpaceTime Components for a total of 8 fermion component annihilators 
(related to SpaceTime by Triality)

Here is how Physics Structures expand from Joy Christian’s S7 to E8 Physics: 

7-dim S7 - Lie Algebra -> 28-dim Spin(8) 

28-dim Spin(8) - Full 8x8 Matrix -> 63-dim SL(8,R) 

63-dim SL(8,R) - Creation/Annihilation -> 248-dim H92xSL(8,R) 

248-dim H92xSL(8,R) - Expansion -> 248-dim E8 



The E8 expansion of H92 x SL(8,R) has physical interpretation 
leading to a Local Classical Lagrangian with Base Manifold Spacetime, 
Gravity + Standard Model Gauge Boson terms, and Fermion terms 
for 8-dim spacetime and First-Generation Fermions (with 4+4 dim Kaluza-Klein and Second 
and Third Fermion Generations emerging with Octonionic Symmetry being broken to Quaternionic) : 

248-dim E8 = 120-dim D8 + 128-dim half-spinors of D8

In Symmetric Space terms: 

E8 / D8 = (64+64)-dim (OxO)P2 Octo-Octonionic Projective Plane 
64 = 8 components of 8 fermion particles 
64 = 8 components of 8 fermion antiparticles 

D8 / D4xD4 = 64-dim = 8 position coordinates  x 8 momentum coordinates

one D4 = 28 = 12 Standard Model Ghosts + 16 Conformal Gravity Gauge Bosons 
(4 of the 16 are not in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

other D4 = 28 = 16 ConformalGravity Ghosts + 12 Standard Model Gauge Bosons 
(4 of the 12 are not  in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

My E8 Physics model (viXra 1405.0030 vG) was initially inspired back in the 1980s 
by D = 4, N = 8 supergravity models. 

Yoshiaki Tanii in his book “Introduction to Supergravity” (Springer 2014) said: 
“... Poincare supergravity constructed in the highest spacetime dimension 
is D = 11, N = 1 theory ... the low energy effective theory of M theory ... 
D = 11 supergravity has AdS4 x S7 spacetime ... 
This ... corresponds to the AdS4 solution of D = 4, N = 8 gauged supergravity ... 
D = 4, N = 8 gauged supergravity is ... related to 
a compactification of D = 11 supergravity ... by a seven-dimensional sphere S7 ... 
N = 8 supergravity ... the maximal supergravity ...[has]... multiplets ... 

1   8  28  56  70  56  28   8   1
... D = 4, N = 8 Supergravity ... has global E7(+7) and local SU(8) symmetries. ...”. 

Supergravity itself did not quite work for me. In hindsight, 
D = 4, N = 8 maximal global symmetry is only E7 with maximal compact SU(8) 

(noncompact version of SU(8) is SL(8,R) which is only part of the maximal contraction of E8) 
and the supergravity with maximal global symmetry E8 with maximal compact D8 
is  D = 3, N = 8 whose spacetime is only 3-dimensional. (Samtleben, arXiv 0808.4076). 

The S7 led me to work with Spin(8) which is the bivector Lie algebra 
of the Real Clifford Algebra Cl(8) with graded structure  1   8  28  56  70  56  28   8   1 
When Spin(8) seemed too small, I went to F4 which contained 
Spin(8) for Gauge Bosons, Spin(9) / Spin(8) for 8-dim SpaceTime, 
and F4 / Spin(9) for 8 fermion particles + 8 fermion antiparticles. 
When F4 failed to have desired complex structure, I went to E6. 
When E6 failed to have all the necessary fermion components and gauge boson ghosts, 
I went to E8 and found the E8 Physics model that as of now seems to be realistic. 



How does Bell-Christian-Brown SL(8,R) Quantum Theory 
fit with the Bohm Quantum Potential of E8 Physics 

( http://vixra.org/pdf/1405.0030vG.pdf ) ?

Comparison of Bohm's Quantum Potential hidden variable "lambdas"
with Bell's "lambdas” and Joy Christian's (arxiv 0904.4259)"lambdas":
Peter Holland, in his book "The Quantum Theory of Motion, an Account of
the de Broglie - Bohm Causal Interpretation of Quantum Mechanics"
(Cambridge 1993) said:
"... 11.5.1 Bell's Inequality ... In discussing the EPR spin experiment Bell
supposed that the results of the two spin measurements are determined
completely by a set of hidden variables lambda and made two assumptions
which he claimed should be satisfied by a local hidden-variables theory:
(i) The result A of measuring sigma1 . a on particle 1 is determined solely by
a and lambda, and the result B of measuring sigma2 . b on particle 2 is
determined solely by b and lambda , where a and b are unit vectors with
a . b = cos(delta).
Thus A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
Possibilities such as A = A( a , b , lambda ) and B = B( a , b , lambda ) are
excluded.
(ii) The normalized probability distribution of the hidden variables depends
only on lambda : rho = rho( lambda ).
Possibilities such as rho = rho( lambda , a , b ) are excluded.
...
We now consider to what extent assumptions (i) and (ii) are valid in the
causal [Bohm Potential] interpretation ... The hidden variables are then the
particle positions x1 , x2 (the internal orientation spin vectors s1 , s2 along
the trajectories are determined by the positions and the wavefunction ...) …
the eventual results ... for each of sz1 and sz2 is determined by the intial
positions of both particles and by delta , i.e., A = A (x1 , x2 , a . b ) ,
B = B( x1 , x2 , a . b ) Thus assumption (i) is not valid ...
Neither is assumption (ii) satisfied. ...
In reproducing ... the quantum mechanical correlation function ...
Ppsi( a , b ) = ... = - cos( delta ) ... the causal [Bohm Potential] interpretation
disobeys both of Bell's basic assumptions. ...".

So, Bell's "lambdas" obey (i) and (ii) and so obey Bell's inequality
and
Bohm's "lambdas" violate (i) and (ii) and so violate Bell's Inequality
but obey the quantum experimentally observed correlation function.

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf


Joy Christian (see arxiv 0904.4259) explicitly violates (i) by replacing
A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
with
A = A( a , lambda ) in S2 and B = B( b , lambda ) in S2.
However, Joy does not violate (ii). Joy says: "... once the state lambda is
specified and the two particles have separated, measurements of A can
depend only on lambda and a, but not b, and likewise measurements of B
can depend only on lambda and b, but not a ...[ compare the (ii)-violation by
Bohm's lamdbas as stated above ]... Assuming ... that the distribution
rho( lambda ) is normalized on the space /\, .we finally arrive at the
inequalities ... exactly what is predicted by quantum mechanics ... we have
been able to derive these results without specifying what the complete state
lambda is or the distribution rho( lambda ) is, and without employing any
averaging procedure ... the correlations [ for the examples of 0904.4259 ] …
are simply the local, realistic, and deterministic correlations among certain
points of ... S3 and S7 ... This implies that the violations of Bell inequalities
... have nothing to do with quantum mechanics per se ...".

So, even though Joy's lambdas do not violate (ii), when Joy "... derive[s] ...
the exact quantum mechanical expectation value ... - a . b " Joy's result is
consistent with that of Bohm's "lambdas".

Joy's "lambdas" are classical and local (in Joy's sense).

Bohm's "lambdas" are quantum and, since Joy does not change Bell’s (ii),
nonlocal (in Joy's sense).

Joy's "lambdas" and Bohm's "lambdas" are consistent with each other
with respect to their calculated quantum expectation values.



Could Joy's "lambdas" be considered as a Classical Limit of Bohm's "lambdas" ?

Consider again Peter Holland's book in which he says:
"... 6.9 Remarks on the path integral approach ... Feynman['s] ... route to
quantum mechanics ... rests on the trajectory concept and so may be
expected to have some connection with the causal [Bohm Potential]
formulation. ... Feynman provides a technique for computing ... the
transition amplitude (Green function or propagator) ... from the classical
Lagrangian ... One considers all the paths ... and associates with each an
amplitude ... These tracks are ... called 'classical paths' ... one sums
(integrates) over all the paths ... the solution .. is given by ... Huygens'
principle ... of all the paths ... one of them will be the actual trajectory
pursued by the quantum particle according to the [Bohm Potential] guidance
formula ... We shall refer to ... it ... as the 'quantum path' ... For an
infinitesimal time interval ... the propagator is just the classical wavefunction
... a finite path may be decomposed into many such infinitesimal steps, the
net propagator being obtained by successive applications of Huygens'
construction ... We may view the Feynman procedure as a method of
obtaining the quantum action from the set of all classical actions. ...".

If Joy Christian's classical "lambdas" are identified with Feynman path
Lagrangian / Green function propagators, and if their Huygens' sums can be
seen to produce the Bohm "lambdas",
then Joy's work will show a nice smooth classical limit (as opposed to Bell's
discordant classical limit) for the Bohm Quantum Potential.

If the Bohm Quantum Potential can then be used as a basis for a construction
of a realistic AQFT (Algebraic Quantum Field Theory)
then maybe Joy Christian's work will help show a useful connection (and
philosphical reconciliation) between
the Classical Lagrangian physics so useful in detailed understanding 
of the Standard Model
and
of AQFT along the lines of 
generalization of the Hyperfinite II1 von Neumann factor algebra. 



Icosahedral Islands in Pd Film for TSC Jitterbug Fusion
Frank Dodd (Tony) Smith, Jr. - viXra 1505.0008

Feridoun Samavat, Parisa Taravati Ahmad, Farzane Mahmoodi, 
Mohammad Faraz Samavat, and Mohammad Hossein Tavakoli in their paper 
“The Effect of Annealing on the Size and Morphology of Palladium Nanoparticles” 
(American Journal of Condensed Matter Physics 2 (2012) 73-76) said: 

“… thin film palladium on glass/silicon substrate 
is deposited by the electron beam coating method ... 

 ... The films are subsequently reduced to form nanoparticlat palladium film by 
increasing temperature ... The temperatures of annealing process were 450 degrees C 
... The structure characterizations of the thin films were obtained by X-ray diffraction. …

The average crystallite size ... by ... XRD … were ... 3 nm … for 450 degrees C … 
… The Pd nanoparticles ... was observed by using SEM and AFM ...

... SEM … showed a grain structure … size of grains … 44 nm … for 450 degrees C … 
The Atomic Force Microscopy (AFM) images confirmed results ... 
that ... increasing ... temperature ... increases crystal structure ...”.  

The UnAnnealed Pd Film is made up mostly of single Pd atoms (radius 0.137 nm) 
with no more than a few clusters (size less than a nanometer with 13 or fewer atoms). 

The 3 nm crystallite size corresponds to Palladium clusters of about 923 atoms. 
By using Annealing Temperature less than 450 degrees C 

crystallite size should be about 1.5 nm corresponding to Pd cluster of 147 atoms. 



Mohammed A. M. Shtaya-Suleiman in his 2003 Gottingen Dissertation 
“Size-selective synthesis of nanometer-sized Palladium clusters ...” said: 

“...  ...”.

C. Barretau, M.C. Desjonqueres, and D. Spanjaard in their paper “Theoretical 
study of the icosahedral to cuboctahedral structural transition in ... Pd clusters” 
(Eur. Phys. J. D. 11 (2000) 395-402) said:
“... the icosahedron is the preferred structure at small sizes, and
the critical size at which the relative stability becomes favorable
to cuboctahedrons is N = 561 for PdN clusters ...[for which]...
For N = 13 the cuboctahedron is ... unstable.
For N = 55, 147, and 309 atoms the cuboctahedron is metastable and slightly distorted 
... The evolution of the potential energy profile of homogeneously relaxed ... PdN 
clusters during the Mackay [Jitterbug] transformation for increasing values of N ...

... f is a fraction of the displacements ... f = 0 and 1 correspond to the ... cuboctahedron 
and icosahedron, respectively ...”.



147-atom 1.5 nm Palladium Cluster Crystallite Islands in Pd Film 
are Optimal for Jitterbug transformation between 
Icosahedral and Cuboctahedral Configurations.  

The 13-atom Pd cluster (0.70 nm) is an icosahedron shell around a central atom: 

The 2-shell 55-atom Pd/Ni cluster (1.13  nm) is the next level of icosahedral structure. 
It contains two 13-atom icosahedra that share a central vertex: 

The 3-shell 147-atom Pd/Ni cluster (1.56 nm) is the next larger icosahedral structure. 
It contains 12 exterior 13-atom icosahedra plus 1 central 13-atom icosahedron whose 
12 outer vertices are shared, each with one vertex of the 12 exterior icosahedra: 

The most stable ( lowest Energy per Atom ) Icosahedral Pd cluster is 147-atom.  
Since the 147-atom Pd cluster has a metastable cuboctahedral state 
it can undergo the Jitterbug transformation that is necessary 

for Pd-D Jitterbug TSC Schwinger Quantum Fusion ( viXra 1502.0248 and 1501.0234v2 ) .



Can 147-atom 1.5 nm Palladium Cluster Crystallite Islands in Pd Film  
be used for D Fusion ? 

Here is a diagram of a proposed experiment to answer that question: 

Based on results of prior experiments by Iraj Parachamazad with Pd in zeolite 
it might be expected that the Pd Film with 1.5 nm Island Clusters could produce 
about a kiloWatt per MilliGram of Island Cluster Palladium. 



Palladium in Methanol as Realization of Icosahedral Colloidal QuasiCrystal
Frank Dodd (Tony) Smith, Jr. - viXra 1504.0046

Ng, Koh, and Wong (Singapore - www.intechopen.com  “25 Colloidal Crystals”) said: 
“... A colloidal system consists of 
insoluble particles well-dispersed in a continuous solvent phase, 
with dimensions (generally less than 1μm in at least one important dimension) that
are relatively larger than the molecules of the solvent. 
When the particles in this system are arranged in periodic arrays, 
analogous to a standard atomic crystal with repeating subunits of atoms or molecules, 
they form colloidal crystals ...
Gem opal (silica particles in close packed arrangement), 
iridescent butterfly wings made of periodic and spongelike pepper-pot structure ... 
are typical examples of colloidal crystals found in nature ...”. 

Engel, Damasceno, Phillps, and Glotzer (Nature Materials 14 (2015) 109-116) said: 
“... Icosahedral quasicrystals (IQCs) ... can be assembled by means of 
molecular dynamics simulations from a one-component system of particles
interacting via a tunable, isotropic pair potential 
extending only to the third-neighbour shell. 
The IQC ... selfassembles from a fluid phase ...

... Diiffraction reveals two-fold, three-fold and five-fold symmetry axes ... 
A detailed analysis reveals the absence of detectable phason strain ... 
which allows us ... to identify the solid as indistinguishable from an IQC ...

http://www.intechopen.com/
http://www.intechopen.com/


... 
We carry out ... simulations of particles interacting with an effective ... oscillating pair 
potential (OPP) ... with three wells ... terminating the OPP after three wells ... 
the three-well OPP (3w-OPP) is net attractive ...[so]... the particles will spontaneously 
cluster together ... in the absence of external pressure ...
The ratio of the positions of the first two wells is generally close to the golden mean ... 
The IQC ... is structurally uniform, has fast dynamics and the least amount of phason 
disorder ... [it] achieves long-range order by relaxing the ... requirement of perfect 
tetrahedral coordination 
...
Characterization and dynamics of the quasicrystal. 

a, Particles projected along a five-fold axis are arranged into a ... Penrose tiling.
b, Projection of the particles along a two-fold symmetry axis reveals orthogonal layers ... 
separated by long (L) and short (S) intervals arranged into a Fibonacci sequence. 
c, Self-similar triangular patches related by the golden mean ... along a three-fold axis. 
d–g, The particles are highly mobile, as confirmed by changes in the Penrose tiling.
We show snapshots after 10 (d), 20 (e), 50 (f) and 100 (g) million simulation time steps. 
a and f show the same time step. 
h, The particles are highly mobile, as confirmed by the van Hove autocorrelation 
function Ga projected along a five-fold axis. 
The observed phason flips allow the quasicrystal to equilibrate efficiently ...”. 

A University of Michigan news release said: 
“...  the particles only interacted with those up to three particle-distances away. ...”.



The 2, 3, and 5 fold diffraction symmetry axes corrrespond to the 
Cube Face Projection, Cube Diagonal Projection, and Icosahedral Projection 

of the 240 E8 Root Vectors of Cl(16)-E8 Physics 
as described in viXra 1501.0078v3 and 1405.0030vG

What Physical System could be Icosahedral Colloidal QuasiCrystals ? 

147-atom Pd clusters (diameter about 1.5 nm) in Methanol Colloidal Supsension 
have been produced at Sandia National Laboratories and University of New Mexico 
Center for Micro-Engineered Materials, according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
at http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article   
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye. 
Here is a recipe: 
1 - 15 ml of methanol ( MeOH ) in a scintillation vial
2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange
3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 
4 - Place on elevated stir plate and allow to react undisturbed for 20 minutes 
during which time the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 
and color of colloidal suspension changes from pale yellow to dark 

http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


What Size Clusters of Palladium Colloid in Methanol 
have Icosahedral Structure ? 

The 13-atom Pd cluster (0.70 nm) is an icosahedron shell around a central atom: 

The 2-shell 55-atom Pd/Ni cluster (1.13  nm) is the next level of icosahedral structure. 
It contains two 13-atom icosahedra that share a central vertex: 

The 3-shell 147-atom Pd/Ni cluster (1.56 nm) is the next larger icosahedral structure. 
It contains 12 exterior 13-atom icosahedra plus 1 central 13-atom icosahedron whose 
12 outer vertices are shared, each with one vertex of the 12 exterior icosahedra: 

The 4-shell icosahedral structure contains 309 atoms (2.00 nm). 



What Size Icosahedral Palladium Cluster is Most Stable ? 

Barretau, Desjonqueres, and Spanjaard in Eur. Phys. J. D. 11 (2000) 395-402 say: 
“...    the icosahedron is the preferred structure at small sizes, and
the critical size at which the relative stability becomes favorable
to cuboctahedrons is N  = 561 for PdN  clusters ...[for which]... 
For N  = 13 the cuboctahedron is ... unstable. 
For N  = 55, 147, and 309 atoms the cuboctahedron is metastable and slightly distorted 
...[Here is]... The evolution of the potential energy profile of homogeneously relaxed ... 
PdN clusters during the Mackay [Jitterbug] transformation for increasing values of N ...

... f is a fraction of the displacements ... 
f = 0 and 1 correspond to the ... cuboctahedron and icosahedron, respectively ...”. 

The most stable ( lowest Energy per Atom ) Icosahedral Pd cluster is 147-atom.  
Note that the smallest Icosahedral Pd cluster (13-atom) has no metastable cuboctahedral state. 

Since the 147-atom Pd cluster has a metastable cuboctahedral state 
it can undergo the Jitterbug transformation that is necessary 

for Pd-D Jitterbug TSC Schwinger Quantum Fusion ( viXra 1502.0248 and 1501.0234v2 ) .



Can 147-atom Pd Clusters Colloid in Methanol be used for D Fusion ? 

To avoid Hydrogen contamination of the TSC Pd-D Fusion process, 
Deuterated Methanol MeOD = CD3OD should be used. 

(Deuterated Methanol is widely used in NMR spectroscopy.)

Methanol reduces Palladium Acetate to Palladium, Methyl Acetate, and D and O.  
2 MeOD + Pd(OAc)2 = Pd + 2 MeOAc + D2 + O2

The Methyl Acetate may precipitate out and settle to the bottom of the container so that, 
by pouring off the top part, substantially pure Pd Cluster Colloid in Methanol is obtained.   

A problem with storing the Pd Cluster Colloid in Methanol is that over time 
the Pd Clusters may plate out onto the sides of the container. 

The O2 produced by reduction may react with the ambient solvent MeOD 
2 CD3OD + 3 O2 -> 2 CO2 + 4 D2O

to produce Carbon Dioxide + Heavy Water. 

Producing the 147 Pd atoms in a 147-cluster also produces 147 molecules of D2 gas, 
some of which may react with some of the 147 molecules of O2 to form D2O 
but enough may be absorbed into the Pd cluster (maximally 13x4 = 52 D atoms) 
for an initial round of TSC Pd-D Fusion to take place. 

If the Pd Cluster Colloid in Methanol is reloaded with D2 gas from an external source, 
then Jitterbug reloading and repeating TSC Pd-D Fusion could take place throughout 
an entire Icosahedral Colloidal QuasiCrystal containing about 20,000 Pd Clusters which 
have mass 20,000 x 147 x 106 x 1.66 x 10^(-21) = 5 x 10^(-13) milligrams

which might maximally produce for each cycle of TSC Jitterbug Pd-D Fusion 
20,000 x 13 x 47.6 MeV = 1.24 x 10^7 MeV = 5.5 x 10^(-13) kWh
or 
by scaling up from 20,000 Pd Clusters as in computer simulation 
to a physically more realistic 1 milligram = 4 x 10^16 Pd Clusters 

( compare Avogadro number = 6 x 10^23 )
about 1 KiloWatt-Hour per cycle per Milligram of Pd. 



The Fusion Energy would be transferred by Hagelstein Relativistic Coupling between 
Nuclear Fusion Excitation and Palladium Structure Vibrations from TSC Fusion sites 

to Palladium Structure Excited Optical Phonon Modes 
( see viXra 1502.0248v3 )

and 
then to Heating of the Ambient Methanol Solvent 

from which 
the Heat can be extracted by a Conventional Heat Exchanger. 



Schwinger Pd-D Zeolite Quantum Fusion Process: 
Sandia-UNM 147-atom Pd Clusters 
Akito Takahashi TSC Pd-D Fusion 

Peter Hagelstein F-W BreakDown for Nuclear Energy to Pd Structure 
Iraj Parchamazad Transfer Pd Structure Energy to Zeolite 

Klee Irwin Jitterbug Ejection of He and Reloading D 

viXra 1502.0248 - Frank Dodd (Tony) Smith, Jr.

Julian Schwinger in 1990 lecture at Universite de Bourgogne said:
“... in the very low energy cold fusion, one deals essentially with a single state, 

described by a single wave function, all parts of which are coherent ...”.

Current Science 108 (25 Feb 2015) LENR Special Section Preface says:
“... Analysts have described LENR as an emergent ‘disruptive technology’ and have 
predicted that it has the potential to upset the world economic order. ...
Arata ... demonstrated ... direct deuterium gas loading of ... Pd black powder 
...[ with Pd cluster size on the order of 147-atom Sandia-UNM Pd Clusters ]...
McKubre’s group at SRI International ... demonstrated that unless and until the ... Pd-
D ... loading ratio exceeds a threshold value of about 0.88, no excess heat is 
observed ... excess heat ... is due primarily to the occurrence of (d–d) fusion reaction 
forming He4 (inert helium gas).  ... The 23.4 MeV energy released ... appears to be 
transmitted directly to the Pd lattice as phonons ...
Akito Takahashi ... propos[es] a ...[ quantum ]... structure ... that ... concentrates 
the electron population between the protons or deuterons. Thus, the Coulomb 
barrier is eliminated and ... four ... nuclei can simultaneously interact and fuse ... 
Peter Hagelstein ... use[s] ... phonon models ...[ for Relativistic Coupling Between 
Lattice Vibrations and Nuclear Excitation, enabled by Foldy-Wouthuysen 
transformation break-down due to 8-15 THz Lattice Vibration Modes,
deuterons being responsible for fractionating the nuclear quanta in operation 
with excited optical phonon modes ]...”. 

Iraj Parchamazad and Melvin Miles embedded Pd clusters in Sodium Zeolite Y 
and found that Deuterium gas produced heat in 10 out of 10 experimental runs with 
Heat Energy produced on the scale of kiloWatts of power per milligram of Palladium ... 
the Zeolite Cages have large internal electrostatic fields, on the order of 3 V/nm, 
whereby the Energy of the Excited Optical Phonon Modes of the Pd Clusters is 
transferred to the Zeolite as stored Heat to be accessed by Zeolite-Water reaction. 

Klee Irwin’s Jitterbug Transformation studies show that 
the stable Icosahedral phase of 147-atom Pd clusters enables TSC Pd-D Fusion 
which thereby expands to its metastable cuboctahedral phase, 
ejecting the 4He Fusion Product and reloading 2D Fusion Fuel, and 
then goes back to its stable icosahedral phase for another round of TSC Fusion.  
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Sandia-UNM 147-atom Pd Clusters

The icosahedral 147-atom state of Pd Clusters has 12 exterior vertices 
and a central small icosahedron with 12 interior vertices 

which are the innermost and outermost vertices of 12 small icosahedra 

 
( see viXra 1502.0069 )

The 13 small icosahedra have 13 x 12 = 156 vertices plus 13 centers for 169 
but 
the 12 vertices of the central one are each shared with one of the 12 outer ones 
which reduces the total number by 12 to go from 169 to 157 
and 
5 surrounding the shared-with-central 12 of each of the 12 outer ones are shared with 
an adjoining outer one reducing the total number by (1/2) 12 x 5 = 30 from 157 to  127 
and 
the large 147-atom icosahedron contains 20 vertices (at center of each face) that are 
not in the 13 small icosahedra, giving the total of 127 + 20 = 147 atoms. 

Two basic 147-atom structures are Jitterbug Transforms of each other: 

Icosahedral and Cuboctahedral



n = number of shells; N = number of Pd atom vertices
d = diameter of icosahedral configuration in nm

C = number of cells in icosahedral phase
CT = number of tetrahedral cells in icosahedral phase 
CO = number of octahedral cells in icosahedral phase

n    N     d      C =  CT + CO
0     1   0.27    0 =   0 +  0

icosahedral cuboctahedral

1    13   0.70   20 =  20 +  0

icosahedral cuboctahedral

2    55   1.13  100 =  80 + 20 

icosa cubo

3   147   1.56  280 = 200 + 80 

The 147-atom Ground State is Icosahedral. The Cuboctahedral State is Metastable. 

(Images from: Polyhedral Clusters by Lord et al; Frank and Kasper in Acta 
Cryst. 11 (1958) 184-190; Mackay in Acta Cryst. 15 (1962) 1916-1918; 
vimeo.com/27662398 by Yan Liang (L2XY2) August 2011. Data for n, N, and d 
from Shtaya-Suleiman dissertation Gottingen 2003. )



147-atom Pd clusters have diameter about 1.5 nanometers.

1.5 nm Pd Clusters have been produced 
at Sandia National Laboratories 

and University of New Mexico Center for Micro-Engineered Materials 
according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
at 
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct
%20Article   
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye showing 

“...  ...”. 

The Sandia-UNM recipe is 
1 - 15 ml of methanol ( MeOH ) in a scintillation vial
2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange
3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 
4 - Place on elevated stir plate and allow to react undisturbed for 20 minutes. 
During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 
Color of colloidal suspension changes from pale yellow to dark green over the 20 min

http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


Akito Takahashi TSC Pd-D Fusion

From the point of view of 147-atom Palladium Clusters, each of their 13 small 
icosahedra constitutes one cell ( TSC Fusion Cell ) for Takahashi’s TSC process 

12 Palladium nuclei (blue dots) arranged in an icosahedral configuration 
plus 
a 13th Palladium nucleus at the center of the configuration that is the TSC fusion site 
(orange dot fusion site containing blue dot Palladium nucleus). 

Within the icosahedral configuration 
the 4 Deuterium nuclei (red dots) and their 4 electrons (green dots) 
are at the vertices of a cube and are in a single coherent quantum state.

That state then contracts in a a symmetric way along the cyan lines
going down to the center of the cube at 
the central Palladium nucleus (blue dot) which acts as a quantum attractor, 
combining into the Deuterium TSC quantum state 
to guide the condensation of the quantum state of Deuterium nuclei and electrons.

The D + D + D + D does Fusion at the orange dot to form 8Be* which decays 
to 4He + 4He + 23.8 MeV + 23.8 MeV 
which 47.6 MeV energy is carried to the Pd Cluster Structure  
by the 4He+4He and the 4e electrons of the TSC coherent quantum state 
according to the Hagelstein Coupling between Nuclear Excitation and Atomic Structure. 



Peter Hagelstein F-W BreakDown for Nuclear Energy to Pd Structure: 

Julian Schwinger in 1990 lecture at Universite de Bourgogne said: 
“... in the very low energy cold fusion, one deals essentially with a single state, 

described by a single wave function, all parts of which are coherent ...”.

Hagelstein and Chaudhary in ICCF 18 (Misssouri 2013) Poster: 
Relativistic Coupling Between Lattice Vibrations and Nuclear Excitation say: 
“... for relativistic dynamics ... the fundamental theory includes a very strong 
coupling between the center of mass momentum operator, and internal nuclear 
transitions. 
This coupling is connected to changes in the internal structure of a composite
when it moves (as a result of the Lorentz transform), compared to the rest frame 
wavefunction. Under normal conditions a generalized Foldy-Wouthuysen 
transformation eliminates this strong coupling, which results in a model in the 
rotated frame with no residual first-order interaction. As a result, one would expect 
generally not expect any significant coupling to survive. 
The conditions under which any residual coupling would be expected are the same 
conditions where the generalized Foldy-Wouthuysen rotation "breaks down" ... in that it
becomes very difficult to deal with the loss operator in the rotated picture. 
Under conditions where the Foldy-Wouthuysen transformation "breaks down" in 
this sense due to the presence of a strong Brillouin-Wigner loss operator, there 
exists no useful general nonrelativistic limit. In this case, the strong coupling 
between the center of mass momentum and
internal nuclear states remains, and can be used for coherent dynamical 
processes. ...”. 

Hagelstein and Chaudhary in Current Science 108 (25 Feb 2015): Low Energy Nuclear 
Reactions : Phonon Models for Anomalies in Condensed Matter Nuclear Science say: 
“...  a... new physics model which addresses the fractionation of a large quantum; 
and a new fundamental Hamiltonian which describes the coupling between vibrations 
and internal nuclear degrees of freedom ...
the nuclear energy quantum is fractionated into much smaller quanta, 
which can go into vibrational modes. For this to work in the model,
the vibrational modes first need to be highly excited ...
deuterons are responsible in fractionating the nuclear quanta in operation with 
excited optical phonon modes, and the deuterons can accomplish this cleanly. 
However, THz acoustic mode excitation would also be expected to produce fractionation 
with participation of the host Pd nuclei, which do not fractionate cleanly (leading to 
disintegration of the Pd nuclei)
...
 there is a strong coupling between the vibrational degree of freedom and internal 
nuclear degrees of freedom implicit in a relativistic model, 
but this coupling is normally eliminated by a generalized Foldy–Wouthuysen 
transformation ...
The fundamental relativistic Hamiltonian under discussion is 



...  we have in this a starting place to analyse coherent energy exchange between nuclei 
and vibrations under conditions of fractionation ... phonon - nuclear coupling matrix 
element... in the case of the D2 / 4He transition ... is consistent in magnitude with what 
is needed to account for the rate at which excess heat is observed in experiments ... 
Fractionation is easier when fewer oscillator quanta are involved, so we would expect 
the highest frequency vibrational modes to be involved (THz frequency vibrations). 
There is only a weak coupling between vibrations and the D2 / 4He transition ...
the D2 / 4He transition occurs with a single phonon exchange with 
the large nuclear energy quantum transferred to other more strongly coupled transitions 
and subdivided (many nuclear excitations for a single D2 / 4He de-excitation), 
and subsequently fractionated to optical phonons ... 
excess heat is basically ‘silent’ 
(in that there is nothing energetic emitted in the primary reaction) 
...
The rate of fractionation without subdivision then has to match the energy release rate. 
For example, if the system produces excess heat at the 1 W level, 
then there are 2.6 x 10^11 reactions/sec and it must take 3.8 x 10^(-12) sec for each of 
the large 24 MeV quanta to be fractionated.  If the optical phonon mode has an energy 
of 36 MeV, then the average time associated for the net transfer of a single phonon in 
connection with fractionation must be 5.7 x 10^(-21) sec. These numbers are consistent 
with the models we have studied over the years 
... 
If the nuclear system is treated relativistically, there is a very strong coupling present 
between the vibrational and internal nuclear degrees of freedom ... 
there exists a unitary transformation that eliminates this very strong first-order coupling. 
Under conditions where this unitary transformation is useful, the vibrational and
nuclear degrees of freedom are nearly independent ... 
when the ... destructive interference ...[of]... the unitary transformation which eliminates 
the strong first-order coupling ... is spoiled ... there will be a[n]... enhanced rate for 
coherent energy exchange under conditions of fractionation ... 
a highly excited vibrational mode ... remove[s]... the destructive interference ...”.



Letts in Current Science 108 (25 Feb 2015): Low Energy Nuclear Reactions : Dual 
Laser Stimulation says:
“... PdD lattice vibrations might occur around 8 and 15 THz ... 
The peak thermal responses were off the flanks of the DOS ... Density of States ... plot, 
suggesting low group velocities typically located at the edge of an optical phonon mode. 
In palladium deuteride, the band edges occur near 8 and 15 - 16 THz ... 
These vibrations are known to involve phonons, 
which might be implicated in coupling energy to the palladium lattice 
...
Excess power was observed immediately at 8 and 15 THz. 
As higher beat frequencies were tested, 
a third trigger frequency appeared around 20 THz. ...
Three specific beat frequencies will trigger excess power in a deuterated cathode ... 
Cathode fabrication, loading and laser application protocols enable excess power ... 
An external magnetic field is required and its affect is linear ... 
Polarization of the laser beams affects excess power ... 
Plating gold on the cathode surface after loading is required to produce excess power ...
Higher cell temperature produces larger excess power and is exponential in effect ... 
The dual laser effect is highly reproducible when protocols are followed ...”. 

The 8 - 15 THz Pd-D Fusion Frequency is interestingly coincident with: 

Critical Temperature of BSCCO superconducting crystals  

Beck - Mackey Dark Energy Josephson Junction Frequency 

Energy of Neutrino Masses



Iraj Parchamazad Transfer Pd Structure Energy to Zeolite

Around 2012 at University of LaVerne, Iraj Parchamazad experimented 

with Deuterium gas injected into a chamber containing Palladium embedded in Zeolites 

producing heat Energy in 10 out of 10 runs of the experiment 
with Energy produced on the scale of kiloWatts of power per milligram of Palladium.  

Each Zeolite Cage contains a Palladium atom cluster.

In the Iraj Parchamazad experiments, 
the Zeolite cage size is 1.3 to 2.4 nanometers and each Palladium Cluster 

contains on the order of the optimal 147 atom = 1.5 nanometer size. 

Iraj Parchamazad uses Sodium Zeolite Y 
also known as faujasite. The Wikipedia page for faujasite says: 
“... The faujasite framework consists of sodalite cages which
are connected through hexagonal prisms. 
The pores are arranged perpendicular to each other. 
The pore, which is formed by a 12-membered ring, 
has a relatively large diameter of 7.4 Å  [ 0.74 nm ]



The inner cavity has a diameter of 12 Å [1.2 nm ]
and is surrounded by 10 sodalite cages. ...”.

Ruby Carat and Melvin Miles interviewed Iraj Parchamazad of University of La Verne 
in 2012. In that video interview Iraj Parchamazad said that the Zeolite cavity size 
can oscillate and vary, enlarging up to about 2.4 nm. 

A corresponding enlargement of pore size is to about 1.5 nm 
which would permit a 3-shell 147-atom Palladium cluster to enter the Zeolite Cavity. 

Iraj Parchamazad used an organometallic solution containing Palladium atoms. 
After putting that into the Zeolite he heated the Zeolite 
to burn off Carbon, Hydrogen, and Oxide 
leaving a Zeolite and some Palladium. 
Then he exposed the Zeolite/Palladium to Deuterium, 
and got excess heat 10 out of 10 times, indicating fusion. 

As to how much Palladium was put into the Zeolite, he found 

To use those results to see how many Palladium atoms were in each Zeolite Cavity, 
look at the detailed structure of Sodium Zeolite Y. 



Each Zeolite Cavity is surrounded by 10 sodalite cages which are arranged in 
a 3-dimensional Diamond network as shown in this image 

from 
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/
slovsit1/english.html
 
The Zeolite Cavity has geometric symmetry related to an isometric trapezoid 
with the 4 holes corresponding to deleting 4 octahedral-type 3-face groups 

The 10 red dots correspond to the 10 sodalite cages.

Each sodalite cage is a 24-vertex truncated octahedron as in this image from Wikipedia 

http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html


A more detailed view of a sodalite cage from 
http://som.web.cmu.edu/structures/S099-sodalite.html

has red dots for Oxygen and pink spheres for OH and yellow spheres for Sodium 
and blue tetrahedra for Silicon and green tetrahedra for Aluminum 

It shows that of the 24 vertices of the sodalite cage, 
12 are Aluminum and 12 are Silicon 
so 
each Zeolite Cavity has 10 x 12 = 120 Aluminum atoms. 

To see the number of Aluminum atoms in each Zeolite Cavity 
look at Iraj Parchamazad’s graph of the weights of Aluminum and Palladium 
and consider that their Atomic Weights are 27 for Aluminum and 106 for Palladium. 
Looking at the graph, 
it appears that the weights are about 7 for Aluminum and 32for Palladium 
so the number of Palladium atoms in each Zeolite Cavity is about 

Npd/z = 120 x ( 32 / 7 ) x ( 27 / 106 ) = 140 atoms

which is roughly equal to the number of atoms (147) in a 3-shell Pd atomic cluster

http://som.web.cmu.edu/structures/S099-sodalite.html
http://som.web.cmu.edu/structures/S099-sodalite.html


TSC Fusion Energy is carried to the Pd Cluster Structure  
by the 4He+4He and the 4e electrons of the TSC coherent quantum state 

according to 
the Hagelstein Coupling between Nuclear Excitation and Atomic Structure.

The Pd Structure Energy of Excited Optical Phonon Modes 
is carried by the Zeolite Cage Electrostatic Field ( on the order of 3 V/nm ) 

to be stored in the Zeolite as heat 
which Heat can be accessed by Zeolite-Water reaction. 

“... We report ... Monte Carlo simulations of water ...  ... adsorption in [ Zeolite ] 
NaY ... faujasite ...  The existence of cyclic water hexamers ... located in the 12-ring 
windows ... 



... recently disclosed by neutron diffraction experiments ... were ... observed in the case 
of NaY ...”. ( Angela Di Lella, Nicolas Desbiens, Anne Boutin, Isabelle Demachy, Philippe Ungerer, 
Jean-Pierre Bellat, and Alain H. Fuchs, Phys. Chem. Chem. Phys. 8 (2006) 5396-5406 )

( see viXra 1502.0096 )

According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink: 
“... Zeolite is a mineral that can store up to four times more heat than water ... 
zeolite retains a hundred percent of the heat for an unlimited amount of time ...
When water comes into contact with zeolite it is bound to its surface by means of a 
chemical reaction which generates heat. Reversely, when heat is applied the water is 
removed from the surface, generating large amounts of steam.
The transference of heat to the material does not cause its temperature to rise. Instead, 
the energy is stored as a potential to adsorb water.  The ...[ German Fraunhofer 
Institute ]... scientists used these particular properties to turn zeolite into a thermal 
storage system. They created a storage device and filled it with zeolite pellets. 
To charge the pellets, they exposed them to heat. 
To retrieve the energy they simply added water. ...”. 

Here is my design for a TSC-Jitterbug Zeolite Pd-D fusion heat engine: 

( Zeolite-Pd  images adapted from 
Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html )

D2O Heavy Water is used to take heat from the Zeolite to make steam so that Hydrogen 
from H2O does not poison the TSC-Jitterbug process by replacing Deuterium in the 
Palladium nanoclusters, a possible problem pointed out by Melvin Miles. 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html
http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html


Preparation of  
Sodium Zeolite Y has unit cell size about 2.5 nanometers 
which corresponds to the edge-length per cavity of its overall tetrahedral structure. 

According to http://www.google.com/patents/US20040047803
“... Synthesis and stabilization of nanoscale zeolite particles ...  
Zeolite Y is of great interest … Zeolite crystals prepared under conventional synthesis 
conditions frequently have a mean particle size of between 1 and 5 μm. … it would ... 
be useful if the zeolite particles were sufficiently small to form a colloidal suspension … 
Mono- or di-saccharides can be used to keep the crystal size of faujasite (zeolite X and 
Y) small
… Sucrose, dextrose or other saccharides are added to a conventional aluminium 
silicate reaction mixture obtained by mixing aqueous alkali metal silicate and alkali 
metal aluminate solutions at low temperatures, followed by ageing and hydrothermal 
synthesis. Crystal sizes of between about 30 and 40 nm are claimed …”.

According to a Journal of Catalysis article by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
“... room temperature reduction of Pd(OAc)2 in MeOH is slow enough to produce a 
suspension of ... metal-phase ... Pd NPs. ...
A Pd-NP/C catalyst was prepared by mixing the carbon support into the suspension of 
Pd NPs and evaporating the solvent. Aggregate formation was a concern, as there were 
no capping agents to prevent particle growth. Therefore, the nanoparticles were 
collected quickly before substantial aggregation could occur. ... this technique is general 
and can be extended to other powder supports. ...”.

An “other powder support” that would be useful for TSC-Jitterbug fusion energy  
would be 30-40 nanometer Zeolite Y Crystals in colloidal suspension. 

As the Pd nanoclusters “... grow for 20 ... min ...” up to size 1.56 nm for the 147 atom 
size that is optimal for TSC-Jitterbug fusion, 
they are small enough to fit into the Exterior Cavities of the Zeolite Y Crystals 

( which are have average pore opening 0.74 nm and cavity size 1.2 nm 
but which sizes can oscillate to be up to about twice those sizes )

Due to the open structure of the Zeolite Y Crystals, growth up to the 147 atom size 
can continue inside the Exterior Cavities of the Zeolite Y Crystals. 

As soon as the Pd nanoclusters have grown to the 147 atom size the solvent can be 
evaporated and the powder of 30-40 nm Zeolite Y Crystals loaded with Palladium 
can be collected and placed in the TSC-Jitterbug Fusion Reaction Chamber for 
exposure to Deuterium gas and heating the Zeolite Y Crystals by fusion energy. 

http://www.google.com/patents/US20040047803
http://www.google.com/patents/US20040047803


As to how many of the 30 nanometer Zeolite Y Crystal Cavities are Exterior 
( and therefore easily accessible to the Pd nanoclusters in colloidal suspension ) 

the Zeolite Y Crystal has tetrahedral structure and each unit cell with 1 Cavity is 2.5 
nanometers so a 30 nm Zeolite Y Crystal would have 30 / 2.5 = 12 cavities per edge 
and its tetrahedral structure would have 12 triangular layers

and a total of 1+3+6+10+15+21+28+36+45+55+66+78 = 364 Cavities  
of which 1+3+6+10+15+21+28+36 = 120 would be Interior Cavities (purple dots) 
and 364 - 120 = 244 would be Exterior Cavities (orange dots) 
so 244 / 364 = 67 % of the Cavities of the 30 nm Zeolite Y Crystals would be Exterior 
and therefore relatively easily accessible to the Pd nanoclusters in the colloidal 
suspension. 

 A 40 nm Zeolite Y Crystal would have 40 / 2.5 = 16 cavities per edge with 16 triangular 
layers 
and 1+3+6+10+15+21+28+36+45+55+66+78+91+105+120+136 = 816 Cavities 
of which 1+3+6+10+15+21+28+36+45+55+66+78 = 364 would be Interior Cavities 
and 816 - 364 = 452 would be Exterior Cavities  
so 452 / 816 = 55 % of the Cavities of the 40 nm Zeolite Y Crystals would be Exterior. 

As to how much Zeolite Y Crystal should be mixed in colloidal suspension 
with Palladium nanoclusters that grow to 147-atom size: 

The atomic mass of a Zeolite Y unit cell is 
( from nptel.ac.in Introduction to Catalysis Lecture 36 Zeolites )

( 56x23 Na + 56x59 AlO2 + 136x60 SiO2 + 264x18 H2O ) = 17,504 
for actual mass = 17504  x 1.66 x 10^(-21) = 2.906 x 10^(-17) milligrams

The atomic mass of a 147-atom Pd nanocluster is 
147x106 = 15,582 
for actual mass = 15,582  x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams

so if all the Cavities of Zeolite Y Crystal were External 
equal masses of Palladium and Zeolite Y Crystal would be optimal 
but 
for 30-40 nm Zeolite Y Crystals only about 2/3 to 1/2 of their Cavities are External 
so 
it may be optimal to use Zeolite Y Crystal mass = 2 x Palladium mass in the colloid. 



Klee Irwin Jitterbug Ejection of He and Reloading D

The size required for Jitterbug / TSC Fusion is a Palladium atomic cluster whose ground 
state is icosahedral and can easily Jitterbug Transform into a cuboctahedral state 
and whose size is large enough to contain several TSC Fusion Cluster sites, 
each of which is an icosahedron that can Jitterbug transform into a cuboctahedron.  

The 13-atom Pd/Ni cluster (0.70 nm) is an icosahedron, for 1 TSC Fusion Cluster site. 

The 2-shell 55-atom Pd/Ni cluster (1.13  nm) has two icosahedra that share a central 
vertex, for only TSC Fusion Cluster sites. 

Clusters of between 56 and 147 atoms contain from 2 to 13 TSC Fusion Cluster sites
by partially filing the 3rd shell of atoms. 

The 3-shell 147-atom Pd/Ni cluster (1.56 nm) has 12 exterior TSC Fusion Cluster sites 
plus 1 central TSC Fusion Cluster sites, so it contains 13 TSC Fusion Cluster sites. 

( see viXra 1502.0069 )
Clusters of between147 and 309 atoms contain at least 13 TSC Fusion Cluster sites
The 4-shell 309-atom Pd/Ni cluster is 2.00 nm in size, so it is disfavored with 
respect to the 3-shell 147-atom cluster for use with Sodium Zeolite Y 
whose pore size is 0.74 nm expandable to 1.5 nm. 

Most of the TSC Fusion Energy is carried to the Pd Cluster Structure  
by the 4He+4He and the 4e electrons of the TSC coherent quantum state 

according to 
the Hagelstein Coupling between Nuclear Excitation and Atomic Structure.

The Pd Structure Energy of Excited Optical Phonon Modes 
is carried by the Zeolite Cage Electrostatic Field ( on the order of 3 V/nm ) 

to be stored in the Zeolite as heat 
which Heat can be accessed by Zeolite-Water reaction. 



Some of the TSC Fusion Energy goes to a Jitterbug transformation

of the icosahedral Palladium, depleted of Deuterium fusion fuel, 
to a cuboctahedral configuration 

which has 6 large square openings through which 
the 4He TSC Fusion Product Ash can leave the Pd cluster 
and ambient Deuterium Fuel can enter to reload the Palladium cluster. 



After entering the Palladium cluster the 4 Deuterium nuclei (red dots) 
and 4 electrons (green dots) form a Tetrahedral Symmetric Coherent Quantum State 
centered on the 8 triangular faces of the cuboctahedral configuration. 
Then, since the icosahedral configuration is the Palladium cluster ground state, 
another Jitterbug transformation 

takes the Palladium cluster to an icosahedral configuration with the replenished 
Deuterium nuclei and electrons ready for another round of TSC fusion 



TSC Pd-D Fusion and Zeolite-Heat-Water
Frank Dodd (Tony) Smith, Jr - 2015

viXra 1502.0096  

Abstract 

TSC-Jitterbug Pd-D fusion with 147-atom Palladium clusters containing Deuterium in 
Sodium Zeolite Y cages produces energy that can be carried from the Deuterium 
electrons to the Palladium electrons to the Zeolite electrons, thus heating the Zeolite,  
which heat can be released as needed by reacting with D20 to form steam. If the Water 
that is initially in the Zeolite and released as the Zeolite is heated by fusion is Hydrogen 
water, then the Hydrogen could contaminate the Pd cluster Deuterium and impair the 
TSC fusion process so all Zeolite used for TSC-Jitterbug Pd-D fusion should be of the 
form  AmXpO2p · nD2O that is, all the water in the Zeolite used for Pd-D fusion should be 
Heavy Water D2O which can be accomplished by taking ordinary Zeollte, then heating it 
to flush out all the Ordinary Water H2O and then cooling it with Heavy Water D2O to give 
AmXpO2p · nD2O



TSC-Jitterbug Pd-D fusion with 147-atom Palladium clusters containing Deuterium 

in Sodium Zeolite Y cages 

is described in some detail in my papers at 
http://vixra.org/abs/1501.0234
http://vixra.org/abs/1502.0069

If each 147-atom Palladium cluster is embedded into a Zeolite cage 
then the fusion energy can be carried from the Deuterium electrons 
to the Palladium electrons to the Zeolite electrons, 
thus heating the Zeolite,  
which heat can be released as needed by reacting with D20 to form steam.

“... Zeolite is a aluminosilicate mineral ... consist[ing] of three dimensional networks of 
AlO4 and SiO4 tetrahedra linked by ... oxygen atoms ... which contains crystal water. 
Its general chemical formula is

AmXpO2p · nH2O
Where A represents Ca, Na, K, Ba, and Sr; X represents Al and Si. ... 
When zeolites are heated, water molecules in it escape, and heat energy is stored in 
it ...[

nH2O + hot AmXpO2p
]... in the meantime; when water molecules are adsorbed again, the heat energy in 
zeolites is released ...[ 

AmXpO2p · nH2O + ( hot ambient H2O = steam )

http://vixra.org/abs/1501.0234
http://vixra.org/abs/1501.0234
http://vixra.org/abs/1502.0069
http://vixra.org/abs/1502.0069


]...”. ( Han Baoqi, Yuan Hongyen, Yang Dequan, Liu Guoxi, Paper No. 9404 of Jilin Agricultural 
University, Changchun, Jilin Province, 130118, China, Utilization of natural zeolites for solar energy 
storage )

If the nH2O that is initially in the Zeolite and released as the Zeolite is heated by fusion 
is Hydrogen water, then the Hydrogen could contaminate the Pd cluster Deuterium 
and impair the TSC fusion process 
so 
all Zeolite used for TSC-Jitterbug Pd-D fusion should be of the form 

AmXpO2p · nD2O
that is, all the water in the Zeolite used for Pd-D fusion should be Heavy Water D2O
which 
can be accomplished by taking ordinary Zeollte 
then heating it to flush out all the Ordinary Water D2O
and then cooling it with Heavy Water D2O to give AmXpO2p · nD2O
so that 
the overall process looks like 

( Zeolite-Pd  images adapted from 
Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html )

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html
http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html


As to how the Water is configured in the Zeolite: 

“... We report ... Monte Carlo simulations of water ...  ... adsorption in [ Zeolite ] 
NaY ... faujasite ...  The existence of cyclic water hexamers ... located in the 12-ring 
windows ... 

... recently disclosed by neutron diffraction experiments ... were ... observed in the case 
of NaY ...”. ( Angela Di Lella, Nicolas Desbiens, Anne Boutin, Isabelle Demachy, Philippe Ungerer, 
Jean-Pierre Bellat, and Alain H. Fuchs, Phys. Chem. Chem. Phys. 8 (2006) 5396-5406 )

According to a Fraunhofer press release at 
www.fraunhofer.de/en/press/research-news/2014/march/sorption-energy-storage.html
“... Thermochemical heat storage systems based on a combination of zeolites and water 
have the potential to amass up to 180 kilowatt hours of energy per cubic meter ...”. 

http://www.fraunhofer.de/en/press/research-news/2014/march/sorption-energy-storage.html
http://www.fraunhofer.de/en/press/research-news/2014/march/sorption-energy-storage.html
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Abstract 

Muon fusion is a known process based on the high muon / electron mass ratio 
enabling a muon of a Deuterium atom to screen the positive charge of its Deuterium 
nucleus and allow two Deuterium nuclei to approach one another close enough 
for fusion D + D -> 4He + 23.8 MeV to take place.

Julian Schwinger, who said 
“... in the very low energy cold fusion,  one deals essentially with a single state,

described by a single wave function, all parts of which are coherent ...”, 
encouraged Simons and Walling to propose that 
Deuterium nuclei and electrons in Palladium could get increased effective mass  
through Palladium structure quantum processes to screen Deuterium nuclei enough 
for fusion D + D -> 4He + 23.8 MeV to take place 
and for the “heavy electrons” to carry away most of the 23.8 MeV fusion energy 
into Palladium structure electron system 
and for the entire process to be “... enhanced ... by high electron density contributed 
by ... Pd centers” located near the point of fusion. 

Akito Takahashi proposed that the structure of Palladium would encourage a 
tetrahedral configuration of 4 Deuterium nuclei and 4 Deuterium electrons 
as a coherent quantum Tetrahedral Symmetric Condensate (TSC) that 
would collapse ( with the 4 electrons screening the 4 D nuclei ) and fuse 
D + D + D + D -> 8Be + 47.6 MeV -> 4He + 4He + 47.6 MeV. 

Palladium clusters of 147 atoms ( about 1.5 nanometers ) have 
a ground state icosahedral configuration that encourages TSC fusion 
and a metastable cuboctahedral configuration that allows reloading 
of ambient Deuterium into the Palladium cluster by a Jitterbug transformation 
with, for each TSC configuration, a central Palladium atom to enhance the process. 

If each 147-atom Palladium cluster is embedded into a Zeolite cage 
then the fusion energy can be carried from the Deuterium electrons 
to the Palladium electrons to the Zeolite electrons, thus heating the Zeolite,  
which heat can be released as needed by reacting with D20 to form steam.  



“... Muon-catalyzed fusion ... is a process allowing nuclear fusion to take place at 
temperatures significantly lower than the temperatures required for thermonuclear 
fusion, even at room temperature or lower. It is one of the few known ways of catalyzing 
nuclear fusion reactions ... 
The muon, 207 times more massive than the electron ... form[s] an electrically neutral 
muonic deuterium atom ... that acts somewhat like a "fat, heavy neutron" due both to its 
relatively small size ... about 207 times smaller than an electrically neutral electronic 
deuterium atom ... and to the very effective "shielding" by the muon of the positive 
charge of the proton in the deuteron ... reduc[ing] the electromagnetic repulsion 
between two nuclei and draw[ing] them much closer into a covalent bond than an 
electron can. 
Because the nuclei are so close, the strong nuclear force is able to kick in and bind both 
nuclei together. They fuse ...” ( Wikipedia - Muon-catalyzed fusion )

“... In muon-catalyzed fusion ... the internuclear distances are shortened, potential well 
depths increased, and turning points moved inward in much the same way as 
suggested here; the screening caused by the lattice electrons acts much as the muon 
does, although the fact that only one muon is present per 2H+ pair whereas the 2H+ are
surrounded by many electrons may cause the "heavy electrons" and muons to behave 
differently as far as radiationless relaxation is concerned ...
in the Pd lattice ... enhanced rate of 2H +  2H fusion ... involves a tunneling 
phenomenon aided by screening of the Coulombic repulsion between the  2H+ ions ... 
by neighboring 'heavy electrons" with mass m* = 10 electron masses ...  
:... two D+ nuclei in the presence of ... Pd lattice ... electrons experience an attractive 
interaction at long range analogous to chemical binding;
this attraction is balanced and eventually exceeded by the screened Coulombic
repulsion at smaller bond lengths. 
... screening moves the E = 0 turning point inward ( this turning point occurs at 
approximately 0.5 A in D2+ ) but does not persist much beyond approximately 0.1 A; 
from this point inward, 
the bare Coulombic barrier (plus any centrifugal barrier) pushes the D+ nuclei apart. 
The E = 0 turning point shifts inward to approximately 0.5 A / m* in a model which 
attributes screening to "heavy electrons" of mass m* times the true electron mass. 
Thus, the primary effect of the screening is the reduction of the width of the barrier 
through which tunneling must occur rather than the height of the barrier. ...

[[ ( 0.5 A = 0.05 nm ) / ( m* = 10 me ) = 0.005 nm = 5,000 fm ]]
... 
a radiationless relaxation (RR) path ... 

22H * 4He* ... 4He* => 4He + heat ( < 24 MeV )
... in which energy is transferred to the PdD... lattice, perhaps mediated through the 
lattice electrons, ... predicts that each fusion event could produce up to 24 MeV of heat,
unaccompanied by a large, troublesome neutron flux or by 3H formation ...
For muon-catalyzed fusion, tunneling through the Coulombic-plus-centrifugal barrier is 
possible even at low temperature because binding by the muon (m* = 207) moves the 
turning point inward to approximately 2.5 x 10^(-11) cm [ = 2.5 x 10^(-13) m = 250 fm ] 
...



Once the 4He* is formed ... it must ... undergo relaxation to produce ground-state 4He  
...[ such as by ]... internal conversion (IC) in which energy is transferred from the excited 
4He* nucleus by coupling to neighboring electrons ... IC rates scale as the electron 
density near the nucleus from which they receive energy as do rates of most 
radiationless transitions that occur via energy transfer from the excited nucleus through 
the electrons to the lattice ... this density could be greatly enhanced by the proximity of 
either Pd electrons or lattice electrons having large ”effective masses” 
( perhaps m* = 10-12.5 ) 
... we estimate the rate of IC for a process in which 
a single electron carries away all 24 MeV of energy ...[ of ]... 4He* => 4He + heat 
... It is known that  IC can eject K-shell, L-shell, and other electrons ... 
and that more than one electron may be ejected .. 
It may therefore be possible for the excited nucleus to transfer its energy to several 
electrons, each of which subsequently undergoes thermalizing collisions ... 
In the absence of a method for estimating the rate of such many-electron events, 
we present here the lower bound estimate described above 
...
it may be that RR is enhanced ...[also]... by high electron density contributed by the 
neighboring Pd centers ( where the density of conventional electrons is even higher 
than that computed for heavy electrons near 4He* nuclei 
and where the inner-shell electrons have bohr frequencies of the order of 10^19 s-1 ) . 
It should be noted that these RR energy-transfer rates are in line with isomer shifts in
Mossbauer spectroscopy ( e.g., an isomer shift of 1 mm s-1 corresponds to a frequency 
shift of 4.8 x 10^11 s-1 for a 24-MeV photon ). 
Isomer shifts reflect the differential effects on the energies of the ground and excited 
nuclear states caused by the electron density near the nucleus 
... 
It should be stressed that RR rates need only be considerably faster than the rates of 
fragmentation to either 3He + n  or 3H + 1H for this model to be consistent with the 
observations. We argue that formation of the odd-parity states of 4He* that fragment
quickly is suppressed at low energies. Moreover, the even-parity (0+,0) state can not 
fragment to the odd-parity 3He + n  or 3H + 1H products unless the fragments exit with 
one (or more) unit of collisional angular momentum. Doing so would require these
fragments to tunnel outward through their repulsive centrifugal barriers which is certain 
to slow fragmentation. Clearly, if the 4He* fragmentation rates are much less than the 
RR rate, little neutron  or tritium signal will be detected. The model put forth here, which 
attributes qualitative differences between low- and high-energy fusion to parity, 
is consistent with ... observations 
... 
J.S. thanks Prof. Julian Schwinger for very stimulating and encouraging 
conversations. ...”. ( Cheves Walling and Jack Simons,  J. Physical Chem. 93 (1989) 4693-4696 )



Akito Takahashi proposed that the structure of Palladium would encourage a 
tetrahedral configuration of 4 Deuterium nuclei and 4 Deuterium electrons 
as a coherent quantum Tetrahedral Symmetric Condensate (TSC) 
that would collapse ( with the 4 electrons screening the 4 D nuclei ) 
and fuse 

D + D + D + D -> 8Be + 47.6 MeV -> 4He + 4He + 47.6 MeV. 

Palladium clusters of 147 atoms ( about 1.5 nanometers ) have 
a ground state icosahedral configuration that encourages TSC fusion 
and a metastable cuboctahedral configuration that allows reloading 
of ambient Deuterium into the Palladium cluster by a Jitterbug transformation 
with, for each TSC configuration, a central Palladium atom to enhance the process. 



Exceptionality of the 147-atom Pd cluster size is supported by magnetic studies: 

“... Bulk palladium has a large susceptibility, but nevertheless it is a paramagnetic 
material ... 
Nevertheless, Pd is close to a ferromagnetic instability. 

The magnetic properties of Pd clusters and nanoparticles have been studied a lot in 
both theoretical and experimental investigations. It was revealed that the low dimension 
and lower coordination number of these clusters and nanoparticles results in 
enhancement of their magnetism. ... 

ferromagnetism existed in solid solutions of Co in Pd as dilute as 0.1% although the 
distance between Co atoms was about 10 A indicating a ferromagnetic interaction 
between the Co atoms at these long distances. The above mentioned experiments 
suggested that the solute atom polarizes the surrounding Pd atoms to form a 
‘giant’ magnetic moment. 

The total magnetic moment of a polarized cloud may be as much as 10 μB with average 
Pd moments of 0.05–0.4 μB . 

Such a polarization cloud may consist of 200 host atoms. 

The spatial extent of this cloud ranges from 10 to 50 A [ = 1 to 5 nanometers ]. ...”. 
( Stepanyuk, Ingnatiev, Negulyaev, Saletsky, and Hergert, J. Phys. Condens. Matter 24 (2012) 235301 )



Geometry of Palladium 147 atom cluster 

The 147 atom cluster of Palladium atoms has two geometric configurations:  

a metastable Cuboctahedral state and an Icosahedral ground state 
which can transform into each other by a Jitterbug transformation 

whereby the 6 cubo square faces correspond to 6 pairs = 12 icosa triangle faces 
and the 4 - 6 = 8 cubo triangle faces correspond to 20 - 12 = 8 icosa triangle faces

 
with vertices rotated from a mid-point of an edge of an enclosing Octahedron
to a Golden Ratio point on that edge. 



The 147-atom cluster is made up of a single central Palladium atom 
surrounded by 3 layers of Pd atoms: 

Layer 1 = central 1 (black) + 12 icosahedral (green) = 13 vertices 
and 20 tetrahedral cells
It is a single icosahedron configuration that allows TSC fusion 
of 4 Deuterium nuclei (red dots) screened by their 4 electrons (green dots) 
condensing along symmetrical paths (cyan lines) to fusion at the center

Layer 2 adds 42 vertices (blue) for total of 55  
and 60 tetrahedral + 20 cuboctahedral cells for total 80 tetra + 20 cubo = 100 

It is a configuration of 2 TSC fusion icosahedra sharing the central vertex 
with the remaining 55 - (26-1) = 30 vertices in 3 10-vertex bands 



Layer 3 adds 92 vertices (red) for total of 147
and 120 tetrahedral + 60 cuboctahedral cells for total 200 tetra + 80 cubo = 280 

It is a configuration of 12 TSC fusion icosahedra 

each of which shares a vertex with one of the 12 vertices of the Layer 1 icosahedron. 

so that the entire 3-layer 147-atom configuration has 13 TSC fusion icosahedra: 
12 outer icosahedra and 1 central icosahedron. 
The 13 TSC configurations have 13x13 = 169 vertices but 
24 vertices are shared between an outer and the central TSC 
and 5x12 = 60 vertices are shared between two outer TSC 
so 169 - 24/2 - 60/2 = 127 of the 147 vertices are in the 13 TSC  
The remaining 147 - 127 = 20 vertices outside the 13 TSC are 
at the centers of the triangle faces of the entire 147-atom icosahedron. 



Each of the 13 TSC fusion icosahedra is capable of TSC fusion 
if it has absorbed 4 Deuterium nuclei + electrons: 

The heated Palladium cluster expands by Jitterbug to Cubocta Metastable State 
The Fused Deuterium nuclei can be replaced by ambient Deuterium.
Replacement is easier for the 12 outer TSC configurations than for 

the 1 central TSC configuration which is not directly exposed to ambient D gas

The Cubocta Metastable state, loaded with the new Deuterium, 
collapses by Jitterbug back to the Icosa Ground State 

Then a new TSC Fusion occurs and the cycle repeats. 



147-atom Cuboctahedral Geometry

The 147-atom 3-layer icosa structure  goes to 
a 3-layer cuboctahedral structure by Jitterbug transformation of all 147 atoms. 

Like the icosa case, in the cubo case there is a central (black) vertex 
surrounded by 12 (green) cubo-configured vertices 
and a second layer (blue) forming an intermediate (distorted) cuboctahedron 
and a third layer (red) forming an outer (more regular) cuboctahedron. 

In the cubo case, there are also 12 outer TSC Jitterbug cuboctahedra  
plus a single central TSC Jitterbug cuboctahedron, so Jitterbug transformation of the 
entire 147-atom Pd cluster works consistently with individual JItterbug transformations 
of the 13 TSC icosahedra and TSC Jitterbug cuboctahedra. 



If each 147-atom Palladium cluster is embedded into a Zeolite cage 
then the fusion energy can be carried from the Deuterium electrons 

to the Palladium electrons to the Zeolite electrons, thus heating the Zeolite,  
which heat can be released as needed by reacting with D20 to form steam.  

Further details are in my papers at 

http://vixra.org/abs/1501.0234

http://vixra.org/abs/1502.0096 

http://vixra.org/abs/1502.0096
http://vixra.org/abs/1501.0234


Pd D Zeolite Y Fusion
1 - 15 ml of methanol ( MeOH ) in a scintillation vial

2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange

3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 

4 - Add 10 mg of 30-40 nm Sodium Zeolite Y Crystals in colloidal suspension 
Each Zeolite Crystal will be Tetrahedral in shape 
At 30-40 nm size each will have about 12 to 16 large Cavities per edge 
About half of the Cavities will be on the Exterior Surface of the Tetrahedral Crystal 
where they will be easily accessible by Pd atom clusters in the colloidal suspension

( Microcrystalline synthetic faujasite )
( ? where can 30-40 nm Zeolite Y be purchased and how much does it cost ? )

5 - Place on elevated stir plate and allow to react undisturbed for 20 minutes. 

During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 

Initially the Pd atom clusters are very small (only a few atoms) 
and will migrate into the large Cavities of the Zeolite Crystals and continue to grow 
to size 1.5 nm (147 atoms) at 20 minutes 
Color of colloidal suspension changes from pale yellow to dark green over the 20 min

6 - At 20 minutes Pd-loaded Zeolite (and any remnant Pd still in colloidal suspension) 
are removed and the Pd-loaded Zeolite is dried

7 - Pd-loaded Zeolite is placed in reaction chamber 
where it is exposed to Deuterium gas from tank 
and 
calorimeter measurements are taken to measure any heat 
that might be produced by TSC-Jitterbug fusion 

( analagous to heat produced by  Arata and Zhang (replicated by McKubre at SRI) 
with no external power input - only palladium powder + deuterium gas )

https://www.google.com/url?q=http://patentimages.storage.googleapis.com/pdfs/US4372931.pdf&sa=U&ei=-OtbVPL3CdDbsATY3IDQDw&ved=0CCQQFjAE&usg=AFQjCNH29dMdvq2LaoRbBS9nq4J41Q6i4A
https://www.google.com/url?q=http://patentimages.storage.googleapis.com/pdfs/US4372931.pdf&sa=U&ei=-OtbVPL3CdDbsATY3IDQDw&ved=0CCQQFjAE&usg=AFQjCNH29dMdvq2LaoRbBS9nq4J41Q6i4A
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Abstract: 

Graphic Cover summarizes TSC Fusion of D in 147-atom Palladium Clusters; 
Jitterbug Icosa - Cubocta - Icosa Transformation reloading D into Pd Clusters; 
and Zeolite Steam Engine utilizing Fusion Energy. 

The body of the paper gives details of the Pd - D TSC Jitterbug Fusion Process:

Clusters of Palladium atoms have two basic structures: 
Icosahedral and Cuboctahedral

1 - Icosahedon <-> Cuboctahedron Jitterbug Transformation

2 - Pd clusters with absorbed Deuterium have two states: 
Icosahedral ground state

Cuboctahedral metastable state 

3 - Tetrahedral Symmetric Condensation (TSC) in Icosahedral Pd-D 
produces Fusion. 

4 - Icosahedra TSC Fusion Triggers Jitterbug to Cuboctahedra.

5 - Cuboctahedra reload TSC sites and Jitterbug back to Icosahedra

6 - Repeat the Cycle: 
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Deuterium Fusion Energy

D = Deuterium = Heavy Hydrogen nucleus has 1 Neutron + 1 Proton 

D + D has 2 Neutrons + 2 Protons 

He = Helium nucleus also has 2 Neutrons + 2 Protons
BUT 

( using Einstein’s E = mc2 )

D+D is heavier than He by 23.8 MeV
( where 1 MeV of energy = about 2 x mass of electron ) 

so 
Fusion of D+D to He produces Energy 

How much Energy ? 

Earth’s Oceans contain a lot of Water, most of which is H2O = HHO 
where H = Hydrogen nucleus = 1 Proton 

but
0.015% = about 1 part per 7,000 of Earth’s Ocean Water is D2O = DDO 

D2O can be extracted by processes such as distillation and chemical exchange. 
 

If 1 / 1,000 of the Earth Ocean D2O were used for Fusion of D+D to He 
the Energy would be enough to sustain

10 billion people consuming energy at the level of 1985 USA 
for 2,000,000 years 

How much would it Cost ? 

The energy equivalent of a gallon of D2O is about equal to 300,000 gallons of fuel oil. 
You can buy a liter of D2O for about $1,000 

which is about 1 cent per gallon of oil (energy equivalent). 



Palladium Electron Shells

Wikipedia says ( I addded the red material specifically about Palladium ): “...  

 
... Each s subshell holds at most 2 electrons Each p subshell holds at most 6 electrons
Each d subshell holds at most 10 electrons Each f subshell holds at most 14 electrons

Each g subshell holds at most 18 electrons ... 

...  ...
palladium (atomic number 46) has no electrons in the fifth shell, unlike other atoms with
lower atomic number ...”. 



( 24-cell image from John Baez review of “On Quaternions and Octonions” by Conway and Smith )



Geometrically:

2 of the First Shell corrrespond to the Root Vectors of B1 = Spin(3) 

8 of the Second Shell correspond to the Root Vectors of B2 = Spin(5) 

18 of the Third Shell correspond to the Root Vectors of B3 = Spin(7) 

 ( image from Representation Theory by Fulton and Harris ) 
The B3 Root Vectors live in 3-dim space, which is where Element Electron Shells live. 

32 of the Fourth Shell correspond to the Root Vectors of B4 = Spin(9) 

Palladium is the only element whose outer shell has more electrons 
than the 8 electrons of noble gases beyond Helium. 

The 18 electrons in the outer shell of Palladium replicate 
the full state of the Third Shell ( M shell ). 



How do the Palladium atoms in a cluster interact with each other ? 

The interaction is primarily through the outer shell of electrons ( N-shell for Palladium ). 

A full N-shell has s + p + d + f = 2 + 6 + 10 + 14 = 32 electrons. 

Palladium N-shell has 2 + 6 + 10 = 18 electrons and “holes” to receive 14 electrons:

Each Palladium atom has 14 N-shell electrons that every other Pd atom needs. 

Further, 
each Palladium atom has 4 N-shell electrons that can interact 
with 4 electrons of 4 Deuterium atoms absorbed into a Pd cluster, 
helping them to participate in a Schwinger coherent quantum state for TSC Fusion. 



Compare the outer shell ( L-shell ) of Carbon: 

The useful chemistry of Carbon ( graphite, diamond, buckyballs, graphene, organics ) 
is due to the fact that 
each Carbon atom has the 4 L-shell electrons that every other Carbon atom needs. 

If each Carbon atom is connected to 4 other Carbon atoms 
then the result is a 3-dim Diamond Packing with Tetrahedron Vertex Figure. 

However, Diamond is only a metastable state. Graphene is a stable state. 

P. B. Allen and B. K. Nicolic, in University of Delaware PHYS 824: Introduction to 
Nanophysics - Electronic band structure of graphene, said: “... Band structure of 
graphene ... originates from orbital hosting the fourth valence electron. The bands which 
correspond to the dispersion of bonding and antibonding molecular orbital (constructed 
from orbitals on two carbon atoms) are called pi and pi* bands ...

The honeycomb lattice of graphene ... is not a Bravais lattice. Instead, it can be viewed 
as bipartite lattice composed of two interpenetrating triangular sublattices ...
the single-particle electron states are ... two classes, called sigma and pi.
The even sigma states are derived from carbon s and px , py orbitals (i.e., their 
hybridized sp2 orbitals ...), 
while the odd pi states are derived from carbon pz orbitals ... electron and hole 
states in graphene should be interconnected, exhibiting properties analogous to the



charge-conjugation symmetry in quantum electrodynamics ... because graphene low-
energy quasiparticles have to be described by two-component wave functions ... which 
are needed to define the relative contributions of the A and B sublattices in the 
quasiparticles make-up. The two-component description for graphene is very similar to 
the [ Dirac Equation ] spinor wave functions in QED...”. 

I. Katsnelson, K. S. Novoselov & A. K. Geim, in Chiral tunnelling and the Klein
paradox in graphene (arXiv cond-mat/0604323), said: The ... Klein paradox - 
unimpeded penetration of relativistic particles through high and wide potential barriers 
- ... can be tested ... using electrostatic barriers in single- and bi-layer graphene. Due to 
the chiral nature of their quasiparticles, quantum tunnelling ... becomes ... qualitatively 
different from ... normal, non-relativistic electrons. ...

... Tunnelling through a potential barrier in graphene: ... (b) ... diagrams ... show the 
positions of the Fermi energy E across such a barrier. The Fermi level (dotted lines) lies 
in the conduction band outside the barrier and the valence band inside it. The blue filled 
areas indicate occupied states. The pseudospin ... is parallel (antiparallel) to the 
direction of motion of electrons (holes), which also ... keeps a fixed direction along the 
red and green branches of the electronic spectrum. (c) - Low-energy spectrum for 
quasiparticles in bilayer graphene. The spectrum is isotropic and, despite its 
parabolicity, also originates from the intersection of energy bands formed by equivalent 
sublattices, which ensures charge conjugation, similar to ... single-layer graphene. ... 
charge carriers in bilayer graphene ... are massive quasiparticles with a finite density of 
states at zero energy, similar to conventional nonrelativistic electrons. On the other 
hand, these quasiparticles are also chiral and described by spinor wavefunctions, 
similar to relativistic particles or quasiparticles in single-layer graphene ...
the origin of the unusual energy spectrum can be traced to the crystal lattice of
bilayer graphene with four equivalent sublattices. ... the relevant QED-like effects 
appear to be more pronounced in bilayer graphene ...”.  



If each Palladium atom is connected to 14 other Palladium atoms then 
the result is a 3-dim FCC Lattice with Rhombic Dodecahedron Vertex Figure 

However, it may be that the Rhombic Dodecahedron FCC Lattice is only metastable 

and 

more stable state may be based on its dual, the Cuboctahedron  

which can transform by Jitterbug Transformation into an Icosahedron. 

Just as Graphene directly uses 3 of the 4 Carbon electrons 
the Cuboctahedron / Icosahedron directly uses 12 of the 14 Palladium electrons. 

Just as the 4th Carbon valence electron in Bilayer Graphene produces a Dirac 
Fermion band with Klein Paradox Tunneling through Potential Barriers 
the 14 - 12 = 2 Palladium valence electrons produce a Dirac Fermion band which, 
using Klein Paradox Tunneling through Potential Barriers, enable TSC Fusion of 
Deuterium in Palladium Cluster structures.



The 18-14 = 4 Palladium electrons are used by the central Palladium atom 
of the Icosahedral TSC Fusion configuration to attract 4 Deuterium nuclei 
to the central TSC Fusion site. 

( blue = Pd , red = D nuclei , green = D electrons , cyan = TSC Fusion paths, orange = TSC Fusion site )

In the other Palladium atoms, the 18-14 = 4 electrons help position and guide the 
Deuterium nuclei and electrons in the TSC condensation process whereby they move to 
the icosahedron center for TSC Fusion of the 4 Deuterium nuclei. 

 



Can D+D to He Fusion be done without High Energy for Hot Fusion ? 

Arata and Zhang, and SRI, and Iraj Parchamazad have observed  
heat from Palladium nanoclusters exposed to Deuterium gas 

which heat seems to me to be due to TSC Fusion of Deuterium nuclei. 

Akito Takahashi developed a Tetrahedral Symmetric Condensate (TSC) model 
for fusion D+D+D+D -> 8Be -> 4He + 4He + 47.6 MeV in Pd atomic clusters.

13-atom Palladium icosahedra within an Icosahedral Ground State 147-atom Pd Cluster 
can absorb 4 Deuterium atoms whose nuclei can produce TSC Fusion heat

The 4 Deuterium nuclei (red) and 4 electrons (green) form a coherent quantum state 
that collapses to the center of a 13-atom icosahedral configuration of Pd atoms (blue) 

without interference from Pd electrons because 
Pd is the only element that has an 18-electron outer shell.

A cluster of 147 Palladium atoms which has two states, 
an Cuboctahedral Metastable State and an Icosahedral Ground State,  

that can transform into each other by a Buckminster Fuller Jitterbug Transformation 



The heated Palladium cluster expands by Jitterbug to a Cuboctahedral Metastable State 
and the Fused Deuterium nuclei are replaced by new Deuterium from the gas

The Cuboctaheral Metastable state, loaded with the new Deuterium, 
collapses by Jitterbug back to the Icosahedral Ground State 

Then a new TSC Fusion occurs, 
and the cycle repeats a long as there is Deuterium “ammunition” to fuel the Fusion. 



There are 13 such 13-atom icosahedra within 
a 55+12x(1+5)+20 = 55+72+20 = 147-atom Pd Cluster (diameter 1.5 nm) 

12 of which have outer faces on its outer boundary. 

The 20 Exterior-Face-Center Pd atoms each have 3+6 = 9 neighbors. 
The 1+5+1 = 7 Pd with 12 neighbors: 14-12 = 2 electrons for Dirac Fermion Band. 

The 5 Pd with 9 neighbors: 14-9 = 5 electrons for Dirac Fermion Band.
The 1 Pd with 6 neighbors: 14-6 = 8 electrons for Dirac Fermion Band.
All Pd atoms have 18-14 = 4 electrons for TSC condensation guidance.



Structure of Palladium Clusters 

There are two basic structures that are Jitterbug Transforms of each other: 
Icosahedral and Cuboctahedral

n = number of shells
N = number of Pd atom vertices

d = diameter of icosahedral configuration in nm
C = number of cells in icosahedral phase

CT = number of tetrahedral cells in icosahedral phase 
CO = number of octahedral cells in icosahedral phase

n    N     d      C =  CT + CO

0     1   0.27    0 =   0 +  0

icosahedral cuboctahedral

1    13   0.70   20 =  20 +  0

icosahedral cuboctahedral

2    55   1.13  100 =  80 + 20 

icosa cubo

3   147   1.56  280 = 200 + 80 

icosa cubo

4   309   2.00     (icosa and cubo images not shown)

(Images from: Polyhedral Clusters by Lord et al; Frank and Kasper in Acta 
Cryst. 11 (1958) 184-190; Mackay in Acta Cryst. 15 (1962) 1916-1918; 
vimeo.com/27662398 by Yan Liang (L2XY2) August 2011. Data for n, N, and d 
from Shtaya-Suleiman dissertation Gottingen 2003. )



How many TSC Fusion sites are in a 147-atom Pd cluster ?

The icosahedral 147-atom ground state has 12 exterior icosahedra
and a central icosahedron with 12 interior vertices 

which are the innermost vertices of 12 exterior TSC Fusion site icosahedra

There are 13 TSC Fusion sites (12 are exterior) in each 147-atom Pd Cluster. 



The 147-atom cluster is made up of a single central Palladium atom 
surrounded by 3 layers of Pd atoms: 

Layer 1 = central 1 (black) + 12 icosahedral (green) = 13 vertices 
and 20 tetrahedral cells
It is a single icosahedron configuration that allows TSC fusion 
of 4 Deuterium nuclei (red dots) screened by their 4 electrons (green dots) 
condensing along symmetrical paths (cyan lines) to fusion at the center

Layer 2 adds 42 vertices (blue) for total of 55  
and 60 tetrahedral + 20 cuboctahedral cells for total 80 tetra + 20 cubo = 100 

It is a configuration of 2 TSC fusion icosahedra sharing the central vertex 
with the remaining 55 - (26-1) = 30 vertices in 3 10-vertex bands 



Layer 3 adds 92 vertices (red) for total of 147
and 120 tetrahedral + 60 cuboctahedral cells for total 200 tetra + 80 cubo = 280 

It is a configuration of 12 TSC fusion icosahedra 

each of which shares a vertex with one of the 12 vertices of the Layer 1 icosahedron. 

so that the entire 3-layer 147-atom configuration has 13 TSC fusion icosahedra: 
12 outer icosahedra and 1 central icosahedron. 
The 13 TSC configurations have 13x13 = 169 vertices but 
24 vertices are shared between an outer and the central TSC 
and 5x12 = 60 vertices are shared between two outer TSC 
so 169 - 24/2 - 60/2 = 127 of the 147 vertices are in the 13 TSC  
The remaining 147 - 127 = 20 vertices outside the 13 TSC are 
at the centers of the triangle faces of the entire 147-atom icosahedron. 



Each of the 13 TSC fusion icosahedra is capable of TSC fusion 
if it has absorbed 4 Deuterium nuclei + electrons: 

The heated Palladium cluster expands by Jitterbug to Cubocta Metastable State 
The Fused Deuterium nuclei can be replaced by ambient Deuterium.
Replacement is easier for the 12 outer TSC configurations than for 

the 1 central TSC configuration which is not directly exposed to ambient D gas

The Cubocta Metastable state, loaded with the new Deuterium, 
collapses by Jitterbug back to the Icosa Ground State 

Then a new TSC Fusion occurs and the cycle repeats. 



147-atom Cuboctahedral Geometry

The 147-atom 3-layer icosa structure  goes to 
a 3-layer cuboctahedral structure by Jitterbug transformation of all 147 atoms. 

Like the icosa case, in the cubo case there is a central (black) vertex 
surrounded by 12 (green) cubo-configured vertices 
and a second layer (blue) forming an intermediate (distorted) cuboctahedron 
and a third layer (red) forming an outer (more regular) cuboctahedron. 

In the cubo case, there are also 12 outer TSC Jitterbug cuboctahedra  
plus a single central TSC Jitterbug cuboctahedron, so Jitterbug transformation of the 
entire 147-atom Pd cluster works consistently with individual JItterbug transformations 
of the 13 TSC icosahedra and TSC Jitterbug cuboctahedra. 



How do the Icosahedral Clusters grow to 147 atoms ? 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan say in 
"New Geometries for New Materials" (Cambridge 2006):
"... The Mackay icosahedron is obtained by packing tetrahedra and octahedra around 
an icosahedron [12 vertices +1 center = 13 vertices]... 
if an octahedron is placed on every face of an icosahedron, the angular gap between 
neighboring octahedra can be closed by a very small deformation, to bring them into 
face contact [12 + 20 x (6-3)/2 = 42 vertices]...

... The concave regions of the resulting polyhedron can 
be filled by five-rings of tetrahedra [42 + 12 + 1 center = 55 vertices]... 

   

... The [55]-atom Mackay cluster ...[triangles: dark = octahedra; light = tetrahedra]...
The process can be continued ...[with octahedra on each of the 12x5 = 60 outer cell 
faces of 5-rings thus adding 60 x (2/2 + 1/3) = 80 vertices and creating 
2 TSC Fusion structures sharing a central vertex.  
This also creates concave places for 30 pairs of tetrahedra adding no vertices 
plus 12 tetra-5-rings adding 12 vertices for a total of 54+80+12 + 1 center = 147. 

147-atom cluster  has 12+1 = 13 TSC Fusion sites]...".

Lord et al use 12, 54, and 146 atoms for Mackay clusters 
while Liang uses 13, 55, and 147 atoms. 

The difference is whether or not the center vertex is counted, that is, 
not so much a real physical difference but a difference in math convention. 



What about more than 147 atoms ? 

As more layers are added, the deformations of tetrahedra and octahedra accumulate 
and eventually destabilize the structures necessary for Jitterbug and TSC Fusion. 
The next Mackay cluster beyond 147 atoms has 147+162 = 309 atoms. 

Barretau, Desjonqueres, and Spanjaard in Eur. Phys. J. D. 11 (2000) 395-402 say: 
“...    the icosahedron is the preferred structure at small sizes, and
the critical size at which the relative stability becomes favorable
to cuboctahedrons is N  = 561 for PdN  clusters ...[for which]... 
For N  = 13 the cuboctahedron is ... unstable. 

For N  = 55, 147, and 309 atoms the cuboctahedron is metastable and slightly distorted. 
Its transformation to a perfect icosahedral structure needs an activation energy 
of 12 meV for N  = 55, 28 meV for N  = 147 and 45 meV for N  = 309. 
The activation energies involved in the inverse transformation 
are 61 meV for N  = 55, 51 meV for N  = 147 and 48 meV for N  = 309. 

...[ compare 47.6 MeV for each TSC Fusion event ]...

... The evolution of the potential energy profile of homogeneously relaxed ... PdN 
clusters during the Mackay [Jitterbug] transformation for increasing values of N. 
f is a fraction of the displacements ... f = 0 and 1 correspond to the ... cuboctahedron 
and icosahedron, respectively ...”. 

N = 309 is disfavored for TSC-Jitterbug Fusion with respect to N = 147 for two reasons: 

energy levels are too close for rapid Jitterbug cubocta to icosa transition 

N = 309 Pd Cluster is too large (2 nm) to fit 
through 1.5 nm expanded Sodium Zeolite Y pore



It seems that 147 atoms is optimal for TSC fusion. 

How many D atoms can live in a 147-atom Pd cluster ? 

F. Calvo and A. Carre say in Nanotechnology 17 (2006) 1292–1299 
"Structural transitions and stabilization of palladium nanoparticles upon hydrogenation":
"... Cuboctahedra ...[and]... icosahedra ... contain exactly the same number of atoms. ... 
In the case of ... the 147-atom Pd cluster ... the favoured structure in the pure metal is 
the three-layer icosahedron. 

 ...". 
Since the minimum full load for Icosa or Cubocta Pd/Ni 147-atom clusters 
is 164 D/H atoms, no more than 3 cycles of full TSC fusion 
(each consuming 56 D/H nuclei) can occur without replenishment of D/H from the 
surroundings of the clusters (such as immersion of the clusters in D/H gas). 

How long does it take Deuterium to load into Palladium ? 

Wang, Hara, and Watanabe in Materials Transactions, Vol. 48, No. 3 (2007) pp. 560 to 565 say: 
“... Pure Pd, Pd-4 at%Pt and Pd-8 at%Pt ... powders smaller than 200 mesh (<74 mm ) 
were prepared ... hydrogen absorption ...[by Pd-4 at%Pt]... was extremely fast and 
attained to equilibrium within tens of seconds. Hydrogen absorption by
Pd and Pd-8 at%Pt was also very fast ...”. 
Tens of seconds is much longer than the times for TSC Fusion and for Jitterbug 
so it determines the time duration of one TSC-Jitterbug Fusion Cycle 
and 
for the purpose of rough calculations it seems reasonable to take 

36 seconds = 1/100 hour = time duration of one TSC-Jitterbug Fusion Cycle. 

This time is much shorter than the usual loading time for old-type Cold Fusion 
experiments using Palladium rods, discs, much-larger-than 1.5 nm powder, etc 
because there are only 3 layers of Pd atoms in 1.5 nm 147-atom Pd clusters. 



Production of Palladium Clusters

147-atom Pd clusters have diameter about 1.5 nanometers.
1.5 nm Pd Clusters have been produced 

at Sandia National Laboratories 
and University of New Mexico Center for Micro-Engineered Materials 

according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
at 
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct
%20Article   
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye showing 

“...  ...”. 

Tim Boyle said in email October 2014: 
“... We easily remade the Pd NP just need to get TEM to see what size they are.
If they come out good, we can go ahead and make some for you.
Couple of things.
This is very easy and ya'll may want to do it yourselves 
(esp after the next couple of comments).
Simply dissolve Pd-acetate in MeOH and stir for 5 min,
let grow for 20 more and should have your size.
The problem is these will continue to grow and plate out onto the sides of the container,
unless you use a substrate.
Would you want these on a substrate, then that'll need to be supplied.
If we make it, we'd have to send it as a solution ...
could you handle this and could you use it?
It won't be a powder, which I think is what you want.
We can dry it down to a powder but not sure what size that will be
or how they'd cluster and how they'd redisperse or in what solvent.
we can try to deposit the materials on a number of surfaces and just let it dry.
Again, not sure how the clustering of these particles will occur.
A gram will take about 2.5 g of Pd(Oac)2 which we have but will need replaced. ...”.

http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


Sandia Pd Cluster Recipe

1 - 15 ml of methanol ( MeOH ) in a scintillation vial

2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange

3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 

4 - Add 10 mg of substrate in colloidal suspension 

5 - Place on elevated stir plate and allow to react undisturbed for 20 minutes. 

During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 

Initially the Pd atom clusters are very small (only a few atoms) 
and will migrate onto the substrate and continue to grow 
to size 1.5 nm (147 atoms) at 20 minutes 
Color of colloidal suspension changes from pale yellow to dark green over the 20 min

6 - At 20 minutes Pd-loaded substrate (and any remnant Pd still in colloidal suspension) 
are removed and the Pd-loaded substrate dried

7 - Pd-loaded substrate is placed in reaction chamber 
where it is exposed to Deuterium gas from tank 
and 
calorimeter measurements are taken to measure any heat 
that might be produced by TSC-Jitterbug fusion 

( analagous to heat produced by  Arata and Zhang (replicated by McKubre at SRI) 
with no external power input - only palladium powder + deuterium gas )

The substrate used initially by Sandia was SBA-15 mesoporous silica. 
In future experiments the substrate may be 30-40 nm Zeolite Crystals, 

such as Sodium Zeolite Y or ITQ-37. 
At 30-40 nm size each will have about 12 to 16 large Cavities per edge 
About half of the Cavities will be on the Exterior Surface of the Tetrahedral Crystal 
where they will be easily accessible by Pd atom clusters in the colloidal suspension



In April 2015 Tim Boyle of Sandia National Lab produced 
Palladium nanoclusters on SBA-15 mesoporous silica substrate. 

In May 2015 Mark Goorsky of UCLA did 
XRD (x-ray diffraction), SEM and TEM (scanning and transmission electron microscope 
studies of the Sandia material, saying: 
“... Analysis of: 
tjb.Pd/SBA.30b Pd30 
tjb.Pd/SBA.20b Pd20 
tjb.Pd/SBA.10b Pd10 
tjb.Pd/SBA.40b: the vial for this sample (40b) was broken in transit to UCLA ... 
measurements were not performed on it. ... 

... All samples (Pd10, 20, and 30) showed a peak near 20° 2 theta which is typically 
related to amorphous SiO2. 
Pd20 exhibited scattered intensity near 40° 2 theta 
Neither Pd10 nor Pd30 showed this scattered intensity ...
The simulation shows the broadening for the (111) and (200) Pd diffraction peaks 
This broadening matches well with the presence of the scattered intensity in Pd20 
The simulated structure is based on 1.2 nm particle size 
1.5 nm particle size produced a peak that was slightly sharper than shown in the figure 



... the SEM does not show signs of pores ... 
but ... ~ 1 micron particle (SBA-15) are indeed observed ...
TEM is needed to determine presence of Pd ... nanoparticles in ... pores ...
Particles would be just below resolution of this ...[SEM]... system ...”. 

The June 2015 TEM report for Pd30 shows some Pd but only in a few regions 
which is consistent with the XRD results in which the Pd peak was not observed. 

The June 2015 TEM report for Pd20 shows Pd distributed through most of the SBA-15. 
The image below shows 6 sites (red circles) within a 1-micron square (green box) 

4 of the red sites (1,3,5,6) were shown by EDX to be Palladium clusters. 
At least 2 other black dots in the green box look like they are likely to be Palladium clusters, 
so I estimate that each square micron of a layer of the material contains 5 Pd clusters. 
Since there are 1,000 microns in a millimeter, 
there should be 5 x 10^6 Pd clusters in a square millimeter of a layer of the material. 
If the layers are each about 1 micron thick 
then a cubic millimeter of the material should contain about 5 x 10^9 Pd clusters. 

Since each TSC fusion event produces 47 MeV fusion energy, 
how much fusion energy would be produced by 1 TSC fusion cycle in all of the Pd clusters ? 

Each 147-atom Pd cluster contains 12 outer icosahedra + 1 central icosahedron. 
I estimate (guess) that all of the outer 12 icosahedra will produce  a TSC fusion event 
in each TSC fusion cycle. 
There are about 4 x 10^(-17) Watt-Hours per MeV, so the total energy output for 1 TSC cycle 
should be about 
47 x 4 x 10^(-17) x 12 x 5 x 10^9 =  11,280  x 10^(-8) = 1 x 10^(-4) Watt-Hours = 0.1 milliWatt-Hours
For every 100 TSC fusion cycles, one cubic millimeter of the material 
should produce by TSC Deuterium fusion about 10 milliWatt-Hours of energy. 
I do not know the time of a TSC fusion cycle 
but if 36 seconds = 1 / 100 hour is taken as the TSC fusion cycle time 
then the power of one cubic millimeter of the material would be about 10 milliWatts. 



How does TSC Condensation Fusion Work ? 

Julian Schwinger in 1990 lecture at Universite de Bourgogne said:
“... in the very low energy cold fusion, one deals essentially with a single state,

described by a single wave function, all parts of which are coherent ...”.
This image (adapted from a Thingiverse web site image) shows 

the 12 Palladium nuclei (blue dots) arranged in an icosahedral configuration 
plus a 13th Palladium nucleus at the center that is the TSC fusion site (orange/blue dot). 
The 4 Deuterium nuclei (red dots) and their 4 electrons (green dots) are at the vertices 
of a cube and are in a single Schwinger coherent quantum state. 



That state then contracts in a a symmetric way along the cyan lines 
going down to the center of the cube at the central Palladium nucleus (orange/blue dot) 
which acts as a quantum attractor for the Deuterium TSC quantum state. 

The D + D + D + D condenses to the orange/blue dot for TSC Fusion to form 8Be 
which decays to 4He + 4He + 47.6 MeV energy 

Takahashi said, about his TSC process: 
“... Immediately at ... 8Be* formation ... 4d-cluster shrinks to much smaller size (about 
2.4 fm radius) of 8Be* nucleus, and four electrons should go outside due to the Pauli's 
repulsion for fermions. Shortly in about few fs or less 

(note; Lifetime of 8Be at ground state is 0.67 fs), 
8Be* will break up into two 4He particles . ...”

plus energy release of 47.6 MeV. 



According to Hagelstein’s model for fusion energy going to excited optical phonons in 
the Pd cluster,  instead of the “... four electrons ... go[ing] outside ...”,  
the four electrons should remain part of Schwinger’s “coherent ... single state” until 
after fusion when the four electrons and the two 4He nuclei would produce two 4He 
atoms, with most of the 47.6 MeV going to excited optical phonons in the Pd cluster.

If the Pd Clusters were embedded in Zeolite Cages, 
heat from the Pd Cluster would be transferred to the Zeolite, 
from which it could be extracted by the Zeolite-Water process. 

A 3-shell 147-atom icosahedral Palladium atomic nanocluster 
contains 13 TSC Fusion Site Icosahedra 

and each TSC Fusion event produces 47.t6 MeV

47.6 MeV x 13 TSC Sites / 147-atom Pd Cluster x 4.45 x 10^(-17) Watt-Hours / MeV = 
= 2.754 x 10^(-14) Watt-Hours / 147-atom Pd Cluster for each Jitterbug Cycle 

Mass of 147-atom Pd Cluster 147 x 106 x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams 
so a milligram of 147-atom Pd Clusters gives about 1 KiloWatt-Hour each Cycle.

If 36 seconds = 1/100 hour is taken as the Cycle time 
then

a TSC-Jitterbug Fusion device with 1 milligram of Palladium 
in the form of 147-atom Pd clusters with full D-Loading 

should produce 100 KiloWatt-Hours in an hour.



How is TSC Fusion energy transferred 
to Pd Cluster Structure excited optical phonon modes ? 

Hagelstein and Chaudhary in ICCF 18 (Misssouri 2013) Poster:
Relativistic Coupling Between Lattice Vibrations and Nuclear Excitation say:
“... for relativistic dynamics ... the fundamental theory includes a very strong
coupling between the center of mass momentum operator, and internal nuclear
transitions.
This coupling is connected to changes in the internal structure of a composite
when it moves (as a result of the Lorentz transform), compared to the rest frame
wavefunction. Under normal conditions a generalized Foldy-Wouthuysen
transformation eliminates this strong coupling, which results in a model in the
rotated frame with no residual first-order interaction. As a result, one would expect
generally not expect any significant coupling to survive.
The conditions under which any residual coupling would be expected are the same
conditions where the generalized Foldy-Wouthuysen rotation "breaks down" ... in that it
becomes very difficult to deal with the loss operator in the rotated picture.
Under conditions where the Foldy-Wouthuysen transformation "breaks down" in
this sense due to the presence of a strong Brillouin-Wigner loss operator, there
exists no useful general nonrelativistic limit. In this case, the strong coupling
between the center of mass momentum and
internal nuclear states remains, and can be used for coherent dynamical
processes. ...”.

Hagelstein and Chaudhary in Current Science 108 (25 Feb 2015): Low Energy Nuclear
Reactions : Phonon Models for Anomalies in Condensed Matter Nuclear Science say:
“... a... new physics model which addresses the fractionation of a large quantum;
and a new fundamental Hamiltonian which describes the coupling between vibrations
and internal nuclear degrees of freedom ...
the nuclear energy quantum is fractionated into much smaller quanta,
which can go into vibrational modes. For this to work in the model,
the vibrational modes first need to be highly excited ...
deuterons are responsible in fractionating the nuclear quanta in operation with
excited optical phonon modes, and the deuterons can accomplish this cleanly.
However, THz acoustic mode excitation would also be expected to produce fractionation
with participation of the host Pd nuclei, which do not fractionate cleanly (leading to
disintegration of the Pd nuclei) ...
there is a strong coupling between the vibrational degree of freedom and internal
nuclear degrees of freedom implicit in a relativistic model,
but this coupling is normally eliminated by a generalized Foldy–Wouthuysen
transformation ...
The fundamental relativistic Hamiltonian under discussion is



... we have in this a starting place to analyse coherent energy exchange between nuclei
and vibrations under conditions of fractionation ... phonon - nuclear coupling matrix
element... in the case of the D2 / 4He transition ... is consistent in magnitude with what
is needed to account for the rate at which excess heat is observed in experiments ...
Fractionation is easier when fewer oscillator quanta are involved, so we would expect
the highest frequency vibrational modes to be involved (THz frequency vibrations).
There is only a weak coupling between vibrations and the D2 / 4He transition ...
the D2 / 4He transition occurs with a single phonon exchange with
the large nuclear energy quantum transferred to other more strongly coupled transitions
and subdivided (many nuclear excitations for a single D2 / 4He de-excitation),
and subsequently fractionated to optical phonons ...
excess heat is basically ‘silent’
(in that there is nothing energetic emitted in the primary reaction)
...
The rate of fractionation without subdivision then has to match the energy release rate.
For example, if the system produces excess heat at the 1 W level,
then there are 2.6 x 10^11 reactions/sec and it must take 3.8 x 10^(-12) sec for each of
the large 24 MeV quanta to be fractionated. If the optical phonon mode has an energy
of 36 MeV, then the average time associated for the net transfer of a single phonon in
connection with fractionation must be 5.7 x 10^(-21) sec. These numbers are consistent
with the models we have studied over the years
...
If the nuclear system is treated relativistically, there is a very strong coupling present
between the vibrational and internal nuclear degrees of freedom ...
there exists a unitary transformation that eliminates this very strong first-order coupling.
Under conditions where this unitary transformation is useful, the vibrational and
nuclear degrees of freedom are nearly independent ...
when the ... destructive interference ...[of]... the unitary transformation which eliminates
the strong first-order coupling ... is spoiled ... there will be a[n]... enhanced rate for
coherent energy exchange under conditions of fractionation ...
a highly excited vibrational mode ... remove[s]... the destructive interference ...”.

Letts in Current Science 108 (25 Feb 2015): Low Energy Nuclear Reactions : Dual
Laser Stimulation says: “... PdD lattice vibrations might occur around 8 and 15 THz ...”. 
8 - 15 THz Pd-D Fusion Frequency is interestingly coincident with:

Critical Temperature of BSCCO superconducting crystals
Beck - Mackey Dark Energy Josephson Junction Frequency

Energy of Neutrino Masses 



How does Jitterbug Reloading Work ?

Klee Irwin’s Jitterbug Transformation studies show that
the stable Icosahedral phase of 147-atom Pd clusters enables TSC Pd-D Fusion
which thereby expands to its metastable cuboctahedral phase,
producing He Fusion Product + Energy and reloads D Fusion Fuel, 
and
then goes back to its stable icosahedral phase for another round of TSC Fusion

Icosahedra and Cuboctahedra both have 12 vertices so that it is possible to transform 
them into each other. Buckminster Fuller called that transformation 

the Jitterbug  

   
(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

To make Cuboctahedra (unit edge length) from Icosahedra (unit edge length) 
choose 6 pairs of Icosahedra triangle faces (white in the above images) and 
lengthen the common edge of each pair by a factor of sqrt(2). That expansion flattens 
each of the triangle pairs to produce 6 square faces of the Cuboctahedron. 
The other Icosahedral 20 - 2x6 = 8 (shaded) triangle faces are rotated and become the 
other 14 - 6 = 8 triangle faces of the Cuboctahedron. 
, 
thus increasing the number of faces from 8+6 = 14 to 8+(6+6) = 20 
while keeping the number of vertices constant at 12. 

There are two ways to choose a diagonal of an Icosahedron triangle face pair in the 
construction, corresponding to the two possible orientations of an Icosahedron. 

Choice of diagonal for one Icosahedra triangle face pair forces (by requiring 
consistency) the choices for all other face pairs of all Icosahedra. 



The triangle faces of the Icosahedron/Cuboctahedron are rotated by a Golden Ratio  

  
(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

angle defined by 
sliding Icosahedron vertices on the edges of a circumscribing Octahedron 
from points dividing edges into Golden Ratio segments 
to points dividing edges into two equal segments 
so that the Octahedron then circumscribes a Cuboctahedron. 
If the edge lengths of the Icosahedron/Cuboctahedron are kept the same 
then the Octahedron surrounding the Cuboctahedron will be an expansion 
of the Octahedron surrounding the Icosahedron. 

Just as in the choice of a Cuboctahedron square diagonal to be compressed, 
there are two ways in which the edge could be divided into Golden Ratio segments, 
corresponding to the two possible orientations of an Icosahedron.
Choice of Golden Ratio segments for one edge forces (by requiring consistency) the 
choices for all other edges.

The time scale of such a Jitterbug Transformation of a Pd cluster may be on the order of 
a picosecond (compare Euro. Phys. J. D. 19 (2002) 333-337 by Pundt et al).  

The volume expansion of the Jitterbug Transformation 
from Icosahedron (unit edge) to Cuboctahedron (unit edge) is: 

Icosahedron volume = (5/12) ( 3 + sqrt(5) ) = 2.18169499
Cuboctahedron volume = (5/3) sqrt(2) = 2.3570226

Icosahedron/Cuboctahedron volume ratio =  0.9256147947

Cuboctahedron/Icosahedron volume ratio = 1.0803630254



How do Jitterbug Transformations enable D reloading ? 

The cuboctahedral configuration resulting from Fusion Energy Jitterbug 
is not only larger than the Icosahedral configuration, 
it has 6 large square openings allowing easier entry into the Pd cluster 
of the Deuterium Nuclei (red dots) and Electrons (green dots)

Also, the cuboctahedral configuration has 8 small triangle faces to which 
the 4 Nuclei and 4 Electrons of the Deuterium are attracted 
to form the Tetrahedral Symmetric Coherent Quantum State 
which is maintained after the second Jitterbug to the icosahedral ground state 

thus producing a reloaded icosahedral configuration for another 
round of TSC fusion. 



Jitterbug D-Loading analogy with Browning M1911 and Maxim Gun

(with Colt Series 80 Government 10 mm Delta Elite version of Browning's M1911 semi-auto) 

    
"... The M1911 ... use[s] ... the short recoil ... action ... Cycle ...
1. Ready to fire position. [Slide] is locked to barrel, both are fully forward.

[Icosahedral Pd with D atoms in TSC positions]
2. Upon firing, [slide] and barrel recoil backwards a short distance while locked together. Near 
the end of the barrel travel, the [slide] and barrel unlock.

[Firing = D-D Fusion]
3. The barrel stops, but the unlocked [slide] continues to move to the rear, ejecting the empty 
shell and compressing the recoil spring.

[Recoil Spring = Icosahedral Stability Phase induces transformation of Cuboctahedra]
4. The [slide] returns forward under spring force, loading a new round into the barrel.

[Loading New Round = Cuboctahedral D atoms moved to Icosahedral TSC positions]
5. [Slide] locks into barrel, and forces barrel to return to battery.

   

... The very first short-recoil-operated firearm was also the first machine gun, the Maxim gun. 

... Vladimirov also used the short recoil principle in the Soviet KPV-14.5 heavy machine gun. ..." 
(quote from Wikipedia entries on M1911 pistol and on Recoil operation)



Experimental Results for Heat of Fusion 
from Pd Clusters and Deuterium gas

The only Cold Fusion experiments producing heat consistently and reproducibly 
are the detections of heat using Pd Clusters and Deuterium gas by Arata and Zhang 
( replicated by McKubre at SRI ) and by Iraj Parchamazad. 

Arata and Zhang (and SRI ) used Palladium black with initial cluster size around 5 nm 
but clumping increased the cluster size to around 40 nm which Takahashi et al said, 
based on their similar work, made the “heat-power level drop... drastically”. 

To avoid the clumping problem, Arata and Zhang worked with the initial Pd clusters 
dispersed in ceramics such as ZrO2. 

Iraj Parchamazad avoided the clumping problem in another way, 
by growing the Pd clusters within Zeolite cavities. Using Sodium Zeolite Y whose cavity 
size is around 1.2 nm ( but capable of expansion by about a factor of 2 ), 
he produced Pd clusters of size similar to the 1.5 nm of the optimal 147-atom Pd cluster 
all dispersed within Zeolite cavities thus preventing clumping. Upon exposure of his Pd 
clusters in Zeolite to Deuterium gas, he produced heat in 10 out of 10 experiments. 

Since Zeolites are far from inert passive substrate for the Pd clusters, having internal 
electric fields on the order of 3 Volts / nm, it is possible that the Sodium Zeolite Y played 
an active role in the heat production observed by Iraj Parachmazad. 
To try to isolate the Pd cluster role in heat production, Iraj Parchamazad suggested 
putting Pd clusters on an inert substrate such as SBA-15 mesoporous silica.  
Pd clusters of about 1.5 nm size synthesized at Sandia by Tim Boyle were dispersed on 
SBA-15 mesoporous silica. 

A first experimental step would be to expose Pd / SBA-15 material to Deuterium gas, 
so that any heat produced would most likely come from D fusion within Pd clusters 
and positive heat production would be supportive evidence for the TSC Fusion process 
initially proposed by Takahashi. 

Since my primary interest is not so much conclusively validating my theoretical model, 
but is to use insights from my model to suggest a program of experiments that might 
lead to commercially useful Cold Fusion, 
and 
since Zeolites have useful energy storage and transfer properties, 
my suggestion for the next experiment is, 
after ruling out the necessity of Zeolites for making TSC Fusion work, 
use Zeolite substrate to manage the heat energy of TSC Fusion, 
converting it either into Steam Engine energy or directly to Electric Capacitor energy. 



Transfer of TSC Fusion Energy 
from Pd Cluster Structure to Zeolite Structure

After TSC Fusion, by Hagelstein’s process, the energy is stored in the Pd cluster 
as excited Optical Phonon modes. 

The Pd Structure Energy of Excited Optical Phonon Modes is carried the Zeolite in 
which the Pd cluster is caged to be stored as Zeolite heat. 

Each Zeolite Y Cavity is surrounded by 10 sodalite cages which are arranged in 
a 3-dimensional Diamond network as shown in this image 

  
from 
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/
english.html

http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html


The Zeolite Y Cavity has geometric symmetry related to
an isometric trapezohedron = tetragonal trisoctahedron
with the 4 holes corresponding to deleting 4 octahedral-type 3-face groups

In the center image, the 10 red dots correspond to the 10 sodalite cages.
In the right image, magenta is used for hidden lines and for the 2 hidden sodalite cages 
and 
the green octahedron edge corresponds to the green edge in these Jitterbug process 
images 

(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

The green edge midpoint cuboctahdral vertex is at the widest point of the cavity mouth 
as expected for the larger cuboctahedron volume 
and 
the green edge Golden Ratio point icosahedral vertices are at narrower points of the 
cavity mouthas expected for the smaller icosahedral volume. 



Each sodalite cage is a 24-vertex truncated octahedron as in this image from Wikipedia 

A more detailed view of a sodalite cage from 
http://som.web.cmu.edu/structures/S099-sodalite.html
has red dots for Oxygen and pink spheres for OH and yellow spheres for Sodium 
and blue tetrahedra for Silicon and green tetrahedra for Aluminum 

It shows that of the 24 vertices of the sodalite cage, 12 are Aluminum and 12 are Silicon 
so each Zeolite Cavity has 10 x 12 = 120 Aluminum atoms. 

Zeolite Cavities have Electrostatic Fields on the order of 3 V / nm. 

R. A. van Santen and D. L. Vogel, in Lattice Dynamics of Zeolites ( Advanes in Solid-
State Chemistry, Vol. 1 (1989) 151-224 ), said: “... The vibrational spectrum of a zeolite 
may be visualized as the sum of three contributions, 

the first of which which is given by the zeolite framework, the network formed by SiO4 
and AlO4 tetrahedra sharing corners. 

The second contribution originates from the ...[material]... located in the cages and 
channels formed by the framework ... The [material] vibrate[s] against the framework ... 

The third contribution is given by the presence of hydroxyl groups and water molecules. 
Hydroxyl groups are either located in lattice vacancies, or present as isolated groups 
bound to the external zeolite surfaces, or internally bridging two tetrahedra. ... Due to 
the very high oscillator strength of the hydroxyl group, water and hydroxyl groups give 
rise to strong absorption bands between 3200 cm-1 and 3750 cm-1 (symmetric and 
antisymmetric stretching modes). ...”. 

http://som.web.cmu.edu/structures/S099-sodalite.html
http://som.web.cmu.edu/structures/S099-sodalite.html


Angela Di Lella, Nicolas Desbiens, Anne Boutin, Isabelle Demachy, Philippe Ungerer, 
Jean-Pierre Bellat, and Alain H. Fuchs, Phys. Chem. Chem. Phys. 8 (2006) 5396-5406 )
studied water in Zeolites, saying: “... We report ... Monte Carlo simulations of water 

...  ... 

adsorption in [ Zeolite ] NaY ... faujasite ...  The existence of cyclic water hexamers ... 
located in the 12-ring windows ... ... recently disclosed by neutron diffraction ...

... experiments ... were ... observed in the case of NaY ...”.

Dmitry Kopelevich and Chia-Yi Chen, in Phonon interactions is zeolites mediated by 
anharmonicity and adsorbed molecules ( Molecular Simulation 2008 ), said: “... thermal 
conductivity of nanoporous materials can be significantly affected by adsorption of guest 
molecules. These molecules serve as moving defects and provide additional scattering 
centers for heat-carying phonons. ... 



we perform molecular dynamics simulations of a model system, namely sodalite zeolite 
with small molecules ... encapsulated in its cages. We measure effects of sorbates ... 
such as correlations between different phonon modes and the phonon frequency and 
lifetime. ... The phonon lifetime often increases upon encapsulation of a sorbate into the 
zeolite which suggests that  the sorbate-phonon interactions are qualitatively different 
from phonon scattering by point defects fixed in the lattice. ...”. 

Iraj Parchamazad used Sodium Zeolite Y also known as faujasite. 
The Wikipedia page for faujasite says: 

“... The faujasite framework consists of sodalite cages which
are connected through hexagonal prisms. 

The pores are arranged perpendicular to each other. 
The pore, which is formed by a 12-membered ring, 
has a relatively large diameter of 7.4 Å  [ 0.74 nm ]
The inner cavity has a diameter of 12 Å [1.2 nm ]

and is surrounded by 10 sodalite cages. ...”.

Ruby Carat and Melvin Miles interviewed Iraj Parchamazad of University of La Verne 
in 2012. In that video interview Iraj Parchamazad said that the Zeolite cavity size 
can oscillate and vary, enlarging up to about 2.4 nm. 

A corresponding enlargement of pore size is to about 1.5 nm 
which would permit a 3-shell 147-atom Palladium cluster to enter the Zeolite Cavity. 

Iraj Parchamazad did not use Sandia’s 1.5 nm Palladium clusters in his Zeolite 
but 
used an organometallic solution containing Palladium atoms. 
After putting that into the Zeolite he heated the Zeolite 
to burn off Carbon, Hydrogen, and Oxide 
leaving a Zeolite and some Palladium. 
Then he exposed the Zeolite/Palladium to Deuterium, 
and got excess heat 10 out of 10 times, indicating fusion. 



I would like to see experiments 
with Zeolite directly using Sandia 1.5 nm Palladium NanoClusters. 

If there is difficulty with getting the Sandia Clusters 
to fit into the Sodium Zeolite Y 

then 
I would like to see experiments 

with Zeolite ITQ-37 

which has pore size about 2 nanometers.
(Royal Society of Chemistry, 29 April 2009 and Sun et al, Nature 2009)



Zeolite Heat and Water 

After Palladium TSC - Jitterbug Zeolite fusion has been established 
the next step is production of useful amounts of energy

According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink: 
“... Zeolite is a mineral that can store up to four times more heat than water ... 
zeolite retains a hundred percent of the heat for an unlimited amount of time ...
When water comes into contact with zeolite it is bound to its surface by means of a 
chemical reaction which generates heat. Reversely, when heat is applied the water is 
removed from the surface, generating large amounts of steam.
The transference of heat to the material does not cause its temperature to rise. Instead, 
the energy is stored as a potential to adsorb water.  The ...[ German Fraunhofer 
Institute ]... scientists used these particular properties to turn zeolite into a thermal 
storage system. They created a storage device and filled it with zeolite pellets. 
To charge the pellets, they exposed them to heat. 
To retrieve the energy they simply added water. ...”. 

Here is my design for a TSC-Jitterbug Zeolite Pd-D fusion heat engine: 

( Zeolite-Pd  images adapted from 
Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html )

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html
http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html


D2O Heavy Water is used to take heat from the Zeolite to make steam so that Hydrogen 
from H2O does not poison the TSC-Jitterbug process by replacing Deuterium in the 
Palladium nanoclusters, a possible problem pointed out by Melvin Miles. 
D20 heavy water from Fisher Scientific costs about $1,000 per liter for 99.8 atom % D. 

Preparation of  

Sodium Zeolite Y has unit cell size about 2.5 nanometers 
which corresponds to the edge-length per cavity of its overall tetrahedral structure. 

According to http://www.google.com/patents/US20040047803
“... Synthesis and stabilization of nanoscale zeolite particles ...  
Zeolite Y is of great interest … Zeolite crystals prepared under conventional synthesis 
conditions frequently have a mean particle size of between 1 and 5 μm. … it would ... 
be useful if the zeolite particles were sufficiently small to form a colloidal suspension … 
Mono- or di-saccharides can be used to keep the crystal size of faujasite (zeolite X and 
Y) small
… Sucrose, dextrose or other saccharides are added to a conventional aluminium 
silicate reaction mixture obtained by mixing aqueous alkali metal silicate and alkali 
metal aluminate solutions at low temperatures, followed by ageing and hydrothermal 
synthesis. Crystal sizes of between about 30 and 40 nm are claimed …”.

According to a Journal of Catalysis article by Patrick D. Burton, Timothy J. Boyle, and 
Abhaya K. Datye, "Facile, surfactant-free synthesis of Pd nanoparticles for 
heterogeneous catalysts" 
“... room temperature reduction of Pd(OAc)2 in MeOH is slow enough to produce a 
suspension of ... metal-phase ... Pd NPs. ...
 A Pd-NP/C catalyst was prepared by mixing the carbon support into the suspension of 
Pd NPs and evaporating the solvent. Aggregate formation was a concern, as there were 
no capping agents to prevent particle growth. Therefore, the nanoparticles were 
collected quickly before substantial aggregation could occur. ... this technique is general 
and can be extended to other powder supports. ...”.

An “other powder support” that would be useful for TSC-Jitterbug fusion energy  
would be 30-40 nanometer Zeolite Y Crystals in colloidal suspension. 

As the Pd nanoclusters “... grow for 20 ... min ...” up to size 1.56 nm for the 147 atom 
size that is optimal for TSC-Jitterbug fusion, 
they are small enough to fit into the Exterior Cavities of the Zeolite Y Crystals 

( which are have average pore opening 0.74 nm and cavity size 1.2 nm 
but which sizes can oscillate to be up to about twice those sizes )

http://www.google.com/patents/US20040047803
http://www.google.com/patents/US20040047803


Due to the open structure of the Zeolite Y Crystals, growth up to the 147 atom size 
can continue inside the Exterior Cavities of the Zeolite Y Crystals. 
As soon as the Pd nanoclusters have grown to the 147 atom size the solvent can be 
evaporated and the powder of 30-40 nm Zeolite Y Crystals loaded with Palladium 
can be collected and placed in the TSC-Jitterbug Fusion Reaction Chamber for 
exposure to Deuterium gas and heating the Zeolite Y Crystals by fusion energy. 

The Zeolite Y Crystal has octahedral structure 
( image from http://whistleralley.com/polyhedra/octahedron.htm )  

and each unit cell with 1 Cavity is 2.5 nanometers in diameter 
so an octahedral Zeolite Y Crystal with diameter 35 nanometers 
would have an edge length 35 / sqrt(2) = 25 nm = 10 cells 
and the octahedron would have 19 square layers: 

layer 1 = 1 external + 0 internal = 1 for total of 1 of which 1 is external
layer 2 = 4 external + 0 internal = 4 for total of 5 of which 5 are external

layer 3 = 8 external + 1 internal = 9 for total of 14 of which 13 are external
layer 4 = 12 external + 4 internal = 16 for total of 30 of which 25 are external
layer 5 = 16 external + 9 internal = 25 for total of 55 of which 41 are external

layer 6 = 20 external + 16 internal = 36 for total of 91 of which 61 are external
layer 7 = 24 external + 25 internal = 49 for total of 140 of which 85 are external
layer 8 = 28 external + 36 internal = 64 for total of 204 of which 113 are external
layer 9 = 32 external + 49 internal = 81 for total of 285 of which 145 are external

layer 10 = 36 external + 64 internal = 100 
layers 11 through 19 are mirrors of 1 through 9, for a total of 285 with 145 external 

so an octahedral Zeolite Y Crystal with diameter 35 nm would have 
285 + 100 + 285 = 670 cavities with 145 + 64 + 145 = 354 ( 52.8 % ) external and 
therefore relatively easily accessible to the Pd nanoclusters in the colloidal suspension. 

Zeolite Y unit cell atomic mass is (from nptel.ac.in Introduction to Catalysis Lecture 36 Zeolites)
( 56x23 Na + 56x59 AlO2 + 136x60 SiO2 + 264x18 H2O ) = 17,504 
for actual mass = 17504  x 1.66 x 10^(-21) = 2.906 x 10^(-17) milligrams
The atomic mass of a 147-atom Pd nanocluster is 147x106 = 15,582 
for actual mass = 15,582  x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams
For 35 nm Zeolite Y Crystals only about 1/2 of their Cavities are External so it may be 

optimal to use Zeolite Y Crystal mass = 2 x Palladium mass in the colloid.

http://whistleralley.com/polyhedra/octahedron.htm
http://whistleralley.com/polyhedra/octahedron.htm


Zeolite Heat and Capacitor Electricity

According to a 26 January 2011 PhysOrg.com article by Lisa Zyga:
“... The unique 3D array of nanopores in zeolite-templated carbon ...

( image modified to show 
Zeolite-Templated Carbon framework as Black, Palladium NanoClusters as Purple, 

Ambient Fluid with Deuterium for TSC-Jitterbug Reloading as White, 
Excited Optical Phonons from TSC-Jitterbug Fusion as Cyan arrows 

ionize parts of the ZTC, ejecting electrons (Blue) into the Ambient Fluid 
and leaving positive ions (Red) in the Zeolite-Templated Carbon

thus building up a Capacitance Voltage 
between the Zeolite-Templated Carbon and the Ambient Fluid )  

... enables it to be used as an electrode for high-performance supercapacitors that have 
a high capacitance and quick charge time ... The zeolite-templated carbon consists of
nanopores that are 1.2 nm in diameter ... and that have a very ordered structure ...”. 

Synthesis of Zeolite-Templated Carbon 
is described in the 2013 Caltech Ph.D. Thesis of Nicholas Stadie:
“... Zeolite-templated carbon (ZTC) materials were prepared ... by ... established 
methods ... 

 ...”.



The ZTC capacitor process converts TSC-Jitterbug fusion energy directly to electricity. 
Since it does not require the Zeolite-heat-water-steam chemical structure 
only the Zeolite Y Crystal geometric configuration is needed 
so all the Zeolite Y can be converted to ZTC carbon configurations 
attached to a single base carbon substrate that acts as a Capacitor Electrode. 

( It would be difficult to use separated Zeolite Y Crystals as an electrode. )

However, 
the ZTC has fewer Exterior Cavities than the colloidal free-floating Zeolite Y Crystals 
because 
each tetahedral structure is attached to the carbon substrate by a base face, 
thus eliminating 1/4 of the Exterior Cavities so that for ZTC Capacitor fusion energy: 

a 30 nm ZTC structure would have 30 / 2.5 = 12 cavities per edge 
and its tetrahedral structure would have 12 triangular layers
and a total of 1+3+6+10+15+21+28+36+45+55+66+78 = 364 Cavities  
of which 1+3+6+10+15+21+28+36+78 = 198 would be Interior Cavities
and 364 - 198 = 166 would be Exterior Cavities (orange dots) 
so 166 / 364 = 46 % of the Cavities of the 30 nm ZTC structures would be Exterior 
and thus relatively easily accessible to the Pd nanoclusters in the colloidal suspension. 

 A 40 nm ZTC structure would have 40 / 2.5 = 16 cavities per edge 
with 16 triangular layers 
and 1+3+6+10+15+21+28+36+45+55+66+78+91+105+120+136 = 816 Cavities 
of which 1+3+6+10+15+21+28+36+45+55+66+78+136 = 500 would be Interior Cavities 
and 816 - 500 = 316 would be Exterior Cavities  
so 316 / 816 = 39 % of the Cavities of the 40 nm ZTC structures would be Exterior. 

Therefore 
for 30-40 nm ZTC structures only about 1/2 to 1/3 of their Cavities are External
so it may be optimal 
for the number of ZTC Cavities to be 3 x the number of Pd 147-atom nanocluster



Global Energy and TSC-Jitterbug-Zeolite Fusion machines

Can TSC-Jitterbug-Zeolite Fusion produce Abundant Cheap Energy 
so that Expensive Competition for geologically concentrated Cheap Oil  

will become unnecessary ? 

Using total Earth Energy Reserves in Terawatt-years, according to M. Taube, in his book 
Evolution of Matter and Energy on a Cosmic and Planetary Scale (Springer-Verlag 

1985), the number of years that 10^10 people could consume energy at the present 
USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

                 Reserves                     Duration 
              (Terawatt-years)                  (years)
Oil                   850                          1   
Gas                   550                          1   
Methane             1,500                          2   
Coal                7,000                          7   
Uranium           1.9 X 10^9               2,000,000   

(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             

Earth supply)                                          
Deuterium         1.9 x 10^9               2,000,000   

(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-
years/year so that 10^10 people could consume energy at the present USA per capita 
rate by using about 1% (one percent) of the solar energy received by Earth. This could 

be done, for example, by building a lot of orbiting solar energy collection dishes and 
beaming the energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy 
is about 3 Terawatt-years/year, so that those sources would be inadequate to support 

10^10 people consuming energy at the present USA per capita rate.



For Everybody on Earth to be Happy, the Abundant Cheap Energy must provide 
a high Standard of Living (current USA standard) for a lot of people (10 billion), and: 

last for a long time (more than decades) - rules out Oil, Gas, Methane, and Coal; 

have no serious radioactive waste - rules out Uranium, Thorium, and Tritium (Lithium);  

have realistically scalable capital cost - rules out Solar which would require Satellite 
collectors with area 1% of pi x 6,000^2 = 1,000,000 km^2 = ( 1,000 km )^2 
or cloud-free collectors on Earth surface with the same area. Less than 100% efficiency 
would require correspondingly larger area of collectors. 

That leaves one possible source of Abundant Cheap Energy for 10 billion people: 

                   Reserves                Duration 
               (Terawatt-years)             years)

Deuterium         1.9 x 10^9               2,000,000   
                 (1/1000 of                                             
                 ocean supply)                    

Since a gram of properly structured Palladium
gives TSC-Jitterbug Pd-D Cold Fusion Energy on the scale of Megawatts: 

1 milligram of Palladium gives a 1 kiloWatt Machine, 
useful for “electric motors, tools, machines and heaters” (Wikipedia)
Such small energy machines could use the ZTC Electric Capacitor technology. 

1 gram of Palladium gives a 1 MegaWatt = 1340 HorsePower Machine, 
useful for “large electric motors; large warships such as aircraft carriers, cruisers, and 
submarines; large server farms or data centers; and some scientific research equipment 
such as supercolliders, and the output pulses of very large lasers. A large residential or 
commercial building may use several megawatts in electric power and heat. ... 
railway... electric locomotives ... typically have a peak power output of 5 or 6 MW, 
although ... Eurostar ... uses more than 12 MW, 
while heavy diesel-electric locomotives typically produce/use 3 to 5 MW ...” (Wikipedia)
C-130 aircraft have 4 engines each with 4300 HorsePower (globalsecurity.org) 
so would need a 4 x 4300 / 1340 = 13 grams of Pd
Such mid-sized energy machines could use, depending on portability and site 
requirements, either Zeolite Steam or ZTC Electric Capacitor technology. 



1 kg of Palladium gives a 1 GigaWatt Machine, 
useful for “large power plants ... HVDC converters have been built with power ratings up  
to 2 GW” (Wikipedia)
Such machines could use either Zeolite Steam or ZTC Electric Capacitor technology, 
using HVDC converters up to 2 GW to convert the ZTC Electric Capacitor DC into AC. 

1,000 kg = 1 ton of Palladium gives 1 TeraWatt. 
The total power used by Humans in 2006 was 16 TW. 
The average lightning strike peaks at 1 TW, but lasts only 30 microseconds. 
Powerful 20th century lasers produce TW, but only for nanoseconds. (Wikipedia)

1,000 tons of Palladium gives 1 PetaWatt. 
The Lawrence Livermore Nova laser has power of 1.25 PW in a 5x10^(-13) sec pulse. 
The total power of sunlight hitting the Earth is about 174 PW. (Wikipedia)

222 tons of Palladium were mined world-wide (based on 2006 and 2007 data, Wikipedia): 

Russia produced 98 tons 
South Africa produced 89 tons 

Canada produced 13 tons
USA produced 11 tons

the rest of the world produced 11 tons



Tetrahedra and Physics
Frank Dodd (Tony) Smith, Jr. - viXra  1501.0078v4

Astract

E8 Physics (viXra 1405.0030) at high energies has Octonionic 8-dim Spacetime 
that is fundamentally a superposition of E8 Lattices 
each of which has vertices surrounded by the 240-vertex E8 Root Vector Polytope. 

At lower energies Octonionic symmetry is broken to Quaternionic symmetry 
in accord with E8 = H4 + H4 so that the 240-vertex E8 Polytope is decomposed 
into two copies of the Quaternionic 4-dim 120-vertex 600-cell whose relative 
size is the Golden Ratio. If you give one copy a rational number size, 
then the size of the other will be in a Golden Ratio Algebraic Extension space. 

Let the Rational Number 600-cell be 
the Vertex Polytope for 4-dim M4 Physical Spacetime of M4 x CP2 Kaluza-Klein 
and 
the Algebraic Extension 600-cell be 
the Vertex Polytope for 4-dim CP2 Internal Symmetry Space of M4 x CP2 Kaluza-Klein

Look at the 4-dim Physical Spacetime 600-cell. It has 120 vertices and 600 tetrahedra. 
20 x 24 = 480 of the 600 tetrahedra are in 24 icosahedra within the 600-cell. 
5 x 24 = 120 of the 600 tetrahedra are, 5 in each, 
connected to each of the 24 icosahedra to form 24 octahedra. 
The 24 octahedra form a 4-dim 24-cell, 
the Vertex Polytope of the 4-dim Feynman Checkerboard. 
24 of the 120 vertices correspond to vertices of the 24-cell and 
96 of the 120 vertices correspond to Golden Ratio points, arranged in one of the two 
possible consistent ways, on the 96 edges of the 24-cell dual to the original 24-cell. 

Even though 3-dim simplex tetrahedra cannot tile flat 3-dim space, 
they can combine to form curved 3-dim subspaces in 4-dim space, so that 
3-dim simplex tetrahedra can be used as building blocks to construct E8 Physics 
by taking 1200 of them to make two 600-cells, each in its own 4-dim space, 
and then combining the two 600-cells and their two 4-dim spaces 
to make 8-dim E8 Root Vector Polytopes, and then to make E8 Lattices 
whose E8 Lie Algebra lives in Cl(16) Clifford Algebras whose completion of union of all 
tensor products form a generalized hyperfinite II1 von Neumann factor AQFT 
(Algebraic Quantum Field Theory) based on the realistic E8 Physics Lagrangian 
and corresponding to a realistic 4-dim Feynman Checkerboard. 
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8-dim E8 and 4-dim 600-cell

E8 Physics (viXra 1405.0030) at high energies has Octonionic 8-dim Spacetime 
that is fundamentally a superposition of E8 Lattices 
each of which has vertices surrounded by the 240-vertex E8 Root Vector Polytope. 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 
At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:

red Down Quark               red Up Quark          .           
green Down Quark   Electron    green Up Quark

            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8



Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not 
an independent Octonion Integral Domain.

At lower energies Octonionic symmetry is broken to Quaternionic symmetry 
in accord with E8 = H4 + H4 so that the 240-vertex E8 Polytope is decomposed 
into two copies of the Quaternionic 4-dim 120-vertex 600-cell whose relative 
size is the Golden Ratio. If you give one copy a rational number size, 
then the size of the other will be in a Golden Ratio Algebraic Extension space. 

Let the Rational Number 600-cell be 
the Vertex Polytope for 4-dim M4 Physical Spacetime of M4 x CP2 Kaluza-Klein 
and the Algebraic Extension 600-cell be 
the Vertex Polytope for 4-dim CP2 Internal Symmetry Space of M4 x CP2 Kaluza-Klein

Look at the 4-dim Physical Spacetime 600-cell. It has 120 vertices and 600 tetrahedra. 
20 x 24 = 480 of the 600 tetrahedra are in 24 icosahedra within the 600-cell. 
5 x 24 = 120 of the 600 tetrahedra are, 5 in each, 
connected to each of the 24 icosahedra to form 24 octahedra. 
The 24 octahedra form a 4-dim 24-cell (center image from Frans Marcelis web site)



the Vertex Polytope of the 4-dim Feynman Checkerboard. 
24 of the 120 vertices correspond to vertices of the 24-cell and 
96 of the 120 vertices correspond to Golden Ratio points, arranged in one of the two 
possible consistent ways, on the 96 edges of the 24-cell dual to the original 24-cell. 

Each of the 24 Octahedra that fill up the volume of the 24-cell contains an Icosahedron 

  (image from wolfram mathworld) 

plus some extra volume in each Octahedron.

The extra volume for all 24 Octahedra is made up of 
24 vertex Tetrahedra (6 Octahedra meet at a 24-cell vertex, 6 x 24/6 = 24)   
+ 
96 edge Tetrahedra (3 Octahedra meet at a 24-cell edge, 12 x 24/3 = 96) 

so 



the 24-cell becomes a Snub 24-cell = 24 Icosahedral and 120 Tetrahedral cells

 ( image from eusebia.dyndns.org )

Each of the 24 Icosahedra contains 20 Tetrahedra for a total of 480 Tetrahedra
which when added to the 24+96 = 120 Tetrahedra outside the Icosahedra
give you the 480+120 = 600 Tetrahedra of the 600-cell. 

According to Wikipedia: “... 

... This image shows a vertex-first perspective projection of the 600-cell into 3D. The 
600-cell is scaled to a vertex-center radius of 1, and the 4D viewpoint is placed 5 units 
away. Then the following enhancements are applied: The 20 tetrahedra meeting at the 
vertex closest to the 4D viewpoint are rendered in solid color. Their icosahedral 
arrangement is clearly shown. The tetrahedra immediately adjoining these 20 cells are 
rendered in transparent yellow. The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint (those lying on the "far side" of the 600-cell) 
have been culled, to reduce visual clutter in the final image. ...”.



Sections of 600-cell

Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), say: “... 

... 



... 

... Another ... description ... fixing a polytope cell center at the north pole ... 

... ”. At the north pole and its antipodal south pole are 
Maximal Contact Groupings ( 57G ) with 4+4+6+12 = 26 vertices. 



The Wikipedia entry on the 600-cell says: 
“... the 600-cell ... is the convex regular polytope ... ]{3,3,5}. Its boundary is composed 
of 600 tetrahedral cells with 20 meeting at each vertex ... they form 1200 triangular 
faces, 720 edges, and 120 vertices. The edges form 72 flat regular decagons. Each 
vertex of the 600-cell is a vertex of six such decagons. ... Its vertex figure is an 
icosahedron ... It has a dihedral angle of 164.48 degrees. ... Each cell touches, 
in some manner, 56 other cells. 
[ 4+1 = 5 ] One cell contacts each of the four faces; 

[  
2x6 +5 = 17 ] two cells contact each of the six edges, but not a face; 

[  

10x4 +17 = 57 ] and ten cells contact each of the four vertices, but not a face or edge.

[  ] ...

This image shows the 600-cell in cell-first perspective projection into 3D. ... 

... The nearest cell to the 4d viewpoint is rendered in solid color, lying at the center of 
the projection image. The cells surrounding it (sharing at least 1 vertex) are rendered 
in transparent yellow. [ They are a 57G Maximal Contact Grouping ] 
The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint have been culled for clarity. ...”. 



240 vertices of Two 600-cells and E8 

Sadoc and Mosseri in that book also say: 
“... {3,3,5} vertices ... as a set of 120 unit quaternions, form the binary icosahedral 
group ... the 120 polytope vertices can be grouped into four symmetry related sets of 
30 sites, whose local order is linear arrangement of tetrahedra resembling Coxeter’s 

‘simplicial helix’ ...  ... In R3, the simplicial helix has 
pseudo-periods ... every 30 tetrahedra, the structure almost repeats itself ... In the 
polytope ... {3,3,5} ...the set of 30 tetrahedra perfectly closes on itself on a great circle 
...
It is possible to describe the {3,3,5} polytope using the ... spherical torus which is a 
two-dimensional surface embedded in the spherical space S3 ...[that]... can be built 
from a square sheet, whose opposite sides are joined together. ... 
Any line parallel to a diagonal of the square corresponds to a great circle of the 3-
sphere ... For the spherical torus ... the two ‘axes’ of the torus ... are great circles ... 
the {3,3,5} polytope has two sets of 10 vertices ... on the two opposite axes of the 
torus foliation. The remaining 100 vertices belong to  two sets of 50 vertices, 
forming triangular tilings on two tori ... placed symmetrically ... to the spherical torus. 

We can represent one such torus by a cylinder ...  ...
if we decompose further the sets of 50 vertices on each torus into five sets of 10 
vertices, we ... get ... 12 sets of 10 vertices belonging to 12 great circles, 
which is .. the discretized Hopf fibration ... The Hopf mapping of this discrete set onto 
S2 gives 12 points which form a regular icosahedron on the base 
...
The E8 lattice is ... the densest sphere packing in eight dimensions ... 
[ its ] first ... shell is a 240-vertex ... Gosset polytope ... 
split its 240 vertices into ten ... subsets ... each ... belonging ... to a sphere S3 ... 
This is ... a discrete version of the Hopf fibration of S7 with S3 fibres and a S4 base 
... 
On each fibre, the 24 points form a [ 24-cell ] polytope {3,4,3} ... 
each fibre ... generates a four-dimensional sublattice {3,3,4,3} of the E8 lattice. 
There are ten ... sublattices through the origin, associated with the ten points on the 
base S4 ... a ‘cross’ polytope on S4 ...  images of the fibres under the Hopf map. 
Let P be ... (1/sqrt(5))(1,1,1,1,1) ... It ... defines a four-dimensional space E. 
The mapping of the Gossett polytope onto E produces two sets of five (3,4,3) ... 
form[ing] ... two concentric {3,3,5} on E ... which differ by a factor [of the Golden Ratio] 
...”. 



E8 Physics and 8D Feynman Checkerboard

E8 Physics is described in http://vixra.org/pdf/1405.0030vG.pdf 
in which the 240 vertices of the Gosset polytope are given physical interpretations 
that produce a Local Classical Lagrangian for Gravity and the Standard Model. 
Embedding E8 in the Real Clifford Algebra Cl(16) = Cl(8)xCl(8) and taking 
the completion of the union of all tensor products of Cl(16) gives a realistic 
Algebraic Quantum Field Theory (AQFT). 

An equivalent Quantum Field Theory can be constructed using 
Tetrahedra, 600-cells, and the E8 Gossett polytope 
along with a generalized Feynman Checkerboard in 4 SpaceTime dimensions. 

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), 
in chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 

Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf
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Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not 
an independent Octonion Integral Domain.

If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 

D8 Lattice is transformed to D4g + D4sm 

( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )

so 

E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm

D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm

To begin, consider 
the two 600-cells underlying the Gosset polytope at each vertex of an E8 Lattice. 



Split 8-dim Kaluza-Klein E8 SpaceTime into its two 4-dimensional components: 
M4 Physical SpaceTime and CP2 = SU(3 / SU(2)xU(1) Internal Symmetry Space 
Let one 600-cell represent Gravity and physics of Physical SpaceTime. 
Let the other 600-cell represent the Standard Model and its Internal Symmetry Space. 

The 120 vertices of the D4g 600-cell and the 120 vertices of the D4sm 600-cell 
combined form the 240 vertices of the E8 Root Vectors of E8 Physics: 

E8 lives inside the Real Clifford Algebra Cl(16) as E8 = D8 + Cl(16) half-spinors
so 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



4D Feynman Checkerboard Quantum Theory

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), 
in chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:
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Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not 
an independent Octonion Integral Domain.
If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 
D8 Lattice is transformed to D4g + D4sm 
( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )
so 
E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm
D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm

Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) (Chapter 4, eq. 49) 
give equations for the number of vertices N(m) in the m-th layer 
of the D+4 HyperDiamond lattice where d is a divisor ( including 1 and m ) of m:
for m odd: N(m) = 8 SUM(d|m) d      for m even: N(m) = 24 SUM(d|m, d odd) d
Here are the numbers of vertices in some of the layers of the D4+ lattice. 
The even-numbered layers correspond to the even D4 sublattice:
m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8



First Stage of 4D Feynman Checkerboard:

D+4g vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k} 
where 4-dim 1,i,j,k are descendants of 8-dim 1,i,j,k

to be used as 4D Feynman Checkerboard Primary Links representing the 
4-dim M4 Physical SpaceTime of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4g vertices have 24-cell 24 next-nearest neighbors representing the 
12 Conformal Gravitons (Root Vectors of U(2,2) and 
12 Ghosts of Standard Model Gauge Bosons 
that live on the nearest-neighbor links and represent 24 of 600-cell vertices. 

D+4g vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 M4 Physical SpaceTime components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

From each vertex of the 4D Feynman Checkerboard the First Stage 
uses a Triad of Quantum Choice Vectors. 



Second Stage of 4D Feynman Checkerboard: 

D+4sm vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k}
where 4-dim 1,i,j,k are descendants of 8-dim E,I,J,K 

to be used as 4D Feynman Checkerboard Secondary Links representing the 
4-dim CP2 Internal Symmetry Space of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4sm vertices have 24-cell 24 next-nearest neighbors representing the 
12 Standard Model Gauge Bosons and 
12 Ghosts of Conformal Gravitons (Root Vectors of U(2,2)
that live on the nearest-neighbor links and represent 24 of 600-cell vertices.

D+4sm vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 CP2 Internal Symmetry Space components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

 From each vertex of the 4D Feynman Checkerboard the Second Stage 
uses a second Triad of Quantum Choice Vectors.

A significant consequence of using two Triads of Quantum Choice Vectors 
is the emergence of Second and Third Generation Fermions. 

In my earlier paper (arXiv quant-ph/9503015 ) I used a simpler version of 4D 
Feynman Checkerboard which is useful for showing consistency with the Dirac 
equation using the following approach: The Feynman Checkerboard in 1+3 
SpaceTime dimensions reproduces the Dirac equation, using work of Urs Schreiber 
and George Raetz. ( See my paper at CERN-CDS-EXT-2004-030 ) A very nice feature 
of the George Raetz web site is its illustrations, which include an image of a vertex of 
a 1+1 dimensional Feynman Checkerboard

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm


and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


Urs Schreiber wrote on the subject: 

Re: Physically understanding the Dirac equation and 4D 

in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) 
and again on 2002-04-10 19:03:09 PST as found on the web page 
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html 

and the following are excerpts from those posts:

"... I know ... the ... lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... 
and 
I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, 
and that I did not find any proof that it does. 

Actually, I seem to have convinced myself that it does not, 
but 
I may of course be quite wrong. 

I therefore take this opportunity to state my understanding of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction: The 
starting point is the observation that the left |-> and right |+> going states of the 1+1 
dim checkerboard model can be labeled by complex numbers

|-> ---> (1 + i)
|+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps 
components:

(-i) (1 + i)/2 = (1 - i)/2
(-i) (1 - i)/2 = (1 + i)/2 .  

http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/quant-ph/9503015


Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = 
= sum over all possible paths of product over all steps of one path of -i eps m 
(if change of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. 
To generalize this to higher dimensions, more square roots of -1 are added, 
which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, 
are now generalized to four states identified with the following quaternions 
(which can be identified with vectors in M^4 indicating the direction in which a given 
path is heading at one instant of time):
(1 + i + j + k) (1 + i - j - k) (1 - i + j - k) (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra 
(meaning that applying i,j, or k from the left on any linear combination of these four 
states gives another linear combination of these four states). 
Hence, 
now i,j,k are considered as "generators" of kinks in three spatial dimensions 
and the above summing prescription naturally generalizes to
phi = sum over all possible paths of product over all steps of one path of 
-i eps m (if change of direction after this step generated by i)
-j eps m (if change of direction after this step generated by j)
-k eps m (if change of direction after this step generated by k)
1 (otherwise)
The physical amplitude is taken to be
A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. 

But if it is to describe real fermions propagating in physical spacetime, this generalized 
path-sum has to reproduce the propagator obtained from the Dirac equation in 1+3 
dimensions, which we know to correctly describe these fermions. Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk", found at 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , 
which is mostly new to me. ... 

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


I am posting this in order to make a suggestion for a more radical modification 
... 
[The]... equation ... DQ = (iE)Q ... is not covariant. 
That is because of that quaternion E sitting on the left of the spinor Q 
in the rhs of [the] equation ... . 
The Dirac operator D is covariant, 
but the unit quaternion E on the rhs refers to a specific frame. 
Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.
This problem disappears 
when the unit quaternion E is brought to the *right* of the spinor Q.
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
(See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ).
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, 
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out 
in which particular representation we are actually working here.
In an attempt to address these issues, I now redo the steps presented on 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
with some suitable modifications to arrive at the correct Dirac-Lanczos equation 
(this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space 
generated by a unit cell spanned by the four (Clifford) vectors

r = (y0 + y1 + y2 + y3)/2 g = (y0 + y1 - y2 - y3)/2 b = 
= (y0 - y1 + y2 - y3)/2 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)

This is Tony Smith's "hyper diamond".

(Note that I use Clifford vectors instead of quaternions.)
Now consider a "Clifford algebra-weighted" random walk along the edges of this 
lattice,
which is described by four Clifford valued "amplitudes": Kr, Kg, Kb, Ky and
such that
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
@b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 
y2) @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


(This is geometrically motivated. The generators on the rhs are those that rotate the 
unit vectors corresponding to the amplitudes into each other. "k" is some constant.) 

Note that I multiply the amplitudes from the *right* by the generators of rotation, 
instead of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q
Q = Q' (1+y0)(1+iE)/4
E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) with
Kr = r Q Kg = g Q Kb = b Q Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, 
as I understand it, the central idea.
But note that I have here modified it on the technical side:

Q is explicitly an algebraic Clifford spinor in a definite minial left ideal,

E squares to -1, not to +1,

and the Ki are obtained from Q by premultiplying with the Clifford basis vectors defined 
above.

Substituting this ansatz into the above coupled system of differential equations one 
can form one covariant expression by summing up all four equations:

(r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E
The left hand side is immediate.
To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation,
the algebraic version of the equation describing the free relativistic electron.

The left hand side is the flat Dirac operator r @r + g @g + b @b + y @y = ym @m
and
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term i mc / hbar Q.
As usual, there are a multitude of ways to rewrite this.
If one wants to emphasize biquaternions then
premultiplying everything with y0 and
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above)
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site:



The factor E on the right hand side of the equation is no longer a nuisance 
but a necessity.

Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified,
the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions.
In fact, one may easily check that for 1+1 dimensions the above scheme reproduces 
the Feynman model.

While I enjoy this, there is still some scepticism in order
as long as a central questions remains to be clarified:

How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure,
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice
also solves the Dirac equation.

But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".

My proposal to answer the question raised by Urs Schreiber
Does every solution of the Dirac equation 

also describe a HyperDiamond Feynman Checkerboard random walk?
uses symmetry.

The hyperdiamond random walk transformations 
include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing,
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".

Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce 

the correct Dirac equation. 



Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/022086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1).
Special kinds of Clifford-analytic automorphic forms associated to the different choices 
of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's kernels 
and formulas together with Hardy spaces and Plemelj projection operators for Lp 
spaces of hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic 
functions.
Such functions are covariant under ... conformal or .... Mobius transformations acting 
over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:
"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2).
Take U to be the 4-dimensional non-unitary representation in which the generators of 
G are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise 
13.6.4.1.
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1,
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by 
P. A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press 
(1995), at pages 823-836, said:
"... by passing to a four-dimensional conformal space ...
a ... greater symmetry of ... equations of physics ... is shown up, and their invariance 
under a wider group is demonstrated. ...
The spin wave equation ... seems to be the only
simple conformally invariant wave equation involving the spin matrices. ... This 
equation is equivalent to the usual wave equation for the electron, except ...[that it is 
multiplied by]... the factor (1 + alpha_5) ,
which introduces a degeneracy. ...".



 
Here are some comments on Lorentz Invariance based on D4 Lattice properties: 

The D4 lattice nearest neighbor vertex figure, the 24-cell, 
is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.
Fermions move from vertex to vertex along links.
Gauge bosons are on links between two vertices, and so can also be considered as 
moving from vertex to vertex along links.
The only way a translation or rotation can be physically defined is by a series of 
movements of a particle along links.
A TRANSLATION is defined as a series of movements of a particle along links, 
each of which is 
the CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.
An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, 
is defined with respect to a given origin as a series of movements of a particle 
along links among vertices ALL of which 
are in the SET OF LAYERS LYING WITHIN D of norm (distance^2) R from the origin, 
that is, 
the SET OF LAYERS LYING BETWEEN norm R-D and norm R+D from the origin.
Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the 
reference that I have most used for studying lattices in detail.
(Conway and Sloane define the norm of a vector x to be its squared length xx.)
In the D4 lattice of integral quaternions,
layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.
Also (this only holds for real, complex, quaternionic, or octonionic lattices), 
K(m) = N(m)/24 is multiplicative, 
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).
The multiplicative property implies that:
K(2^a) = K(2) = 1 (for a greater than 0) and
K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).
So, 
for the D4 lattice,
there is always an arbitrarily large layer (norm xx = 2^a, for some large a) 
with exactly 24 vertices, and
there is always an arbitrarily large layer(norm xx = P, for some large prime P) 
with 24(P+1) vertices (note that Mersenne primes are adjacent to powers of 2), 
and
given a prime number P whose layer is within D of the origin, 
which layer has N vertices, 
there is a layer kP with at least N vertices within D of any other given layer in D4.
Some examples I have used are chosen so that 
the 2^a layer adjoins the prime 2^a +/- 1 layer.



The notation in the following table is based on the minimal norm of the D4 Lattice 
being 1, in which case the D4 lattice is the lattice of integral quaternions. 
This is the second definition (equation 90) of the D4 Lattice in 
Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd ed., by Conway and Sloane (Springer 1999) 
who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1



What about 3D ? 

Single Tetrahedron:

Tetrahedra can be used as Josephson Junctions.

A very useful reference is the 2003 dissertation of Christopher Bell at St. John’s 
College Cambridge entitled “Nanoscale Josephson devices”, on the web at http://
www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf

Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 say: “... 
Superconducting tetrahedral quantum bits ...

http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf


... The novel tetrahedral qubit design we propose below operates in the phase- 
dominated regime and exhibits two remarkable physical properties:

first, its non-Abelian symmetry group (the tetrahedral group Td) leads to the natural 
appearance of degenerate states and appropriate tuning of parameters provides us 
with a doubly degenerate groundstate. Our tetrahedral qubit then emulates a spin-1/2 
system in a vanishing magnetic field, the ideal starting point for the construction of a 
qubit.
Manipulation of the tetrahedral qubit through external bias signals translates into 
application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit corresponds to 
rotated operations in spin space.
Furthermore, geometric quantum computation via Berry phases ... might be 
implemented through adiabatic change of external variables.
Going one step further, one may hope to make use of this type of systems in the future 
physical realization of non-Abelian anyons, thereby aiming at a new generation of 
topological devices ... which keep their protection even during operation ...

The second property we wish to exploit is geometric frustration:
In our tetrahedral qubit ... it appears in an extreme way by rendering the classical 
minimal states continuously degenerate along a line in parameter space. Semi- 
classical states then appear only through a fluctuation-induced potential, reminiscent 
of the Casimir effect ... and the concept of inducing
‘order from disorder’ ...
The quantum-tunneling between these semi-classical states defines the operational 
energy scale of the qubit, which turns out to be unusually large due to the weakness of 
the fluctuation-induced potential. Hence the geometric frustration present in our 
tetrahedral qubit provides a natural boost for the quantum fluctuations without the 
stringent requirements on the smallness of the junction capacitances, thus avoiding 
the disadvantages of both the charge- and the phase- device:
The larger junctions reduce the demands on the fabrication process and the 
susceptibility to charge noise and mesoscopic effects, while the large operational 
energy scale due to the soft fluctuation-induced potential reduces the effects of flux 
noise. Both types of electromagnetic noise, charge- and flux noise, appear only in 
second order ...

in order to benefit from a protected degenerate ground state doublet, the qubit design 
requires a certain minimal complexity; it seems to us that the tetrahedron exhibits the 
minimal symmetry requirements necessary for this type of protection and thus the 
minimal complexity necessary for its implementation. ...”.



Multiple Tetrahedra - try to build in flat 3D just a 57G part of the 600-cell: 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan in their book “New Geometries for 
New Materials” (Cambridge 2006) said:
“... start ... from a single tetrahedron

[   ]

Place four spheres in contact.

Then place a sphere over each face of the tetrahedral cluster. 
The centres and bonds then form a stella quadrangula

built from five regular tetrahedra ...[ a total of 1+4 = 5 tetrahedra ]...

Six more spheres [ vertices ] placed over the edges of the original tetrahedron form an 
octagonal shell. In terms of the network of centres and bonds we now have added 12 
[ = 2x6 ] more tetrahedra ...

There are now five tetrahedra around each edge of the original tetrahedron. ...

...[ we now have 1+4+12 = 17 tetrahedra ]...

[ The 12 newly added tetrahedra ]... are not quite regular ...



[ i.e., nonzero Fuller unzipping angles appear as described by Thomas Banchoff
in his book “Beyond the Third Dimension” (Scientific American Library 1990)
where he said:
“... in three-space .... we can fit five tetrahedra around an edge ...

[ image from Conway and Torquato PNAS 103 (2006) 10612-10617

 ] 

... with a ... small amount of room to spare,
which allows folding into 4-space ...[ where the fit can be made exact ]...”. 

Add 4 half-Icosahedra (10 Tetrahedra each) to form a 40-Tetrahedron Outer
Shell around the 17 Tetrahedra and so form a 57G

Like the 12 of 17, the Outer 40 do not exactly fit together in flat 3-dim space.

If you could force all 57 Tetrahedra to fit together exactly, you would be curving 
3-dim space by a Dark Energy Conformal Transformation.



What happens if you require the 3-dim space to remain flat ?

If you construct with (exactly regular) tetrahedra in 3-dim space that remains flat that is 
like making a tetrahedral dense packing of flat 3-dim space.
The densest such packing now known is described by Chen, Engel, and Glotzer in 
arXiv 1001.0586 :
“... We present the densest known packing of regular tetrahedra with density Phi = 
4000 / 4671 = 0.856347 ...

... The dimer structures are remarkable in the relative simplicity of the 4-tetrahedron 
unit cell as compared to the 82-tetrahedron unit cell of the quasicrystal approximant,
whose density is only slightly less than that of the densest dimer packing.
The dodecagonal quasicrystal is the only ordered phase observed to form from 
random initial configurations of large collections of tetrahedra at moderate densities.
It is thus interesting to note that for some certain values of N, when the small systems 
do not form the dimer lattice packing, they instead prefer clusters (motifs) present in 
the quasicrystal and its approximant, predominantly pentagonal dipyramids. This 
suggests that the two types of packings - the dimer crystal and the quasicrystal/
approximant - may compete, raising interesting questions about
the relative stability of the two very different structures at finite pressure. ...”.



If you regard a Tetrahedron as a pair of Binary Dipoles

then the Chen - Engel - Glotzer high ( 0.85+) density configurations have the same 8-
periodicity property as the Real Clifford Algebras:

The Binary Pair of one Tetrahedron corresponds to the Cl(2) Real Clifford Algebra, 
isomorphic to the Quaternions, with graded strucure 1+2+1. 
The 4 Binary Pairs of 4 Tetrahedra (2 Dimers) correspond to Cl(2x4) = Cl(8).

The Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters would correspond to

the same generalized Hyperfinite II1 von Neumann factor of Cl(16)-E8 Physics 
that gives a natural Algebraic Quantum Field Theory structure.



Geometrically:

  represents Cl(8) Clifford Algebra Vectors and Half-Spinors

 represents Cl(16) Vectors 

 represents Cl(16) half-spinors 

E8 = Cl(16) half-spinors + Cl(16) BiVectors 

where the axes (central cross) corresponds to Cl(16) = Cl(8) x Cl(8) tensor product:  
Cl(8) Vectors x Cl(8) Vectors (blue dots)  

Cl(8) BiVectors x Cl(8) Scalar (yellow dots) 
Cl(8) Scalar x Cl(8) Bivectors (orange dots) 



so  
Extension of Local Lagrangian E8 Root Vector Physics over large Spacetime regions 
can be described in terms of Flat 2D and 3D projections of E8 Root Vectors 
by tiling 3D Space using Regular Cubic Tiling 

can be extended to fully and exactly tile 3D space 
with 
the two axes representing the two parts of (4+4)D M4xCP2 Kaluza-Klein Spacetime
and the third axis representing the momentum components of 8D Spacetime
and 
Gauge Bosons of Gravity and the Standard Model living on the two K-K position axes 
and 
Fermion Particles and AntiParticles living in 2^3 = 8 off-axis octants at each vertex. 

The physical interpretations of the 240 E8 Root Vectors are clear: 
green / cyan and red / magenta for fermion particles and antiparticles ( E8 / D8 ) 

blue for M4 x CP2 Kaluza-Klein SpaceTime ( D8 / D4xD4 ) 
yellow for Gravity + Dark Energy  ( one of the D4 ) 
orange for Standard Model SU(3) ( the other D4 ) 



In this Cube-type 3D projection the 240 Root Vectors of E8 

can be seen as 

120 vertices of the 600-cell containing the D4 of Conformal Gravity and M4 
and 
120 vertices of the 600-cell containing the D4 of the Standard Model and CP2 





or, since D8 = Cl(16) bivectors, 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )

where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



What about the QuasiCrystal / approximant in flat 3-dim space ?

Icosahedral 3D Projection 

does NOT produce a Regular Tiling 
but 
gives an Icosahedron (purple) that can produce 3D Quasi-Crystals 
in which 
the root vector correspondence to E8 Physics 
is not as easy to see as with the Cube-type 3D projection. 

Also, if you make an Icosahedral Quasi-Crystal, 
some of the Quasi-Crystal vertices will not be at the center of a full Icosahedron 
so some E8 Physics information will be lost from the Quasi-Crystal. 



Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in arXiv 
1012.5138 say: “... a fluid of hard tetrahedra undergoes a first-order phase transition to 
a dodecagonal quasicrystal,
which can be compressed to a packing fraction of φ = 0.8324. By compressing a 
crystalline approximant of the quasicrystal, the highest packing fraction we obtain is φ 
= 0.8503.
...

To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with
4096 tetrahedra. ... The large system undergoes a first order transition on 
compression of the fluid phase and forms a quasicrystal. ...

... the quasicrystal consists of a periodic stack of corrugated layers ... Recurring motifs 
are rings of twelve tetrahedra that are stacked periodically to form “logs”...

... Perfect quasicrystals are aperiodic while extending to infinity; they therefore cannot 
be realized in experiments or simulations, which are, by necessity, finite. ... 
Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings.



The dodecagonal approximant with the smallest unit cell (space group ) has 82 
tetrahedra ...

... At each vertex we see the logs of twelve-member rings (shown in red) capped by 
single PDs (green). The logs pack well into squares and triangles with additional, 
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

  ...”.
The QuasiCrystal approximant is not as dense as the 4N Tetra Cluster packing,
so I do not regard it as being as useful for fundamental physics as the 4N Tetra 
packing.

The true QuasiCrystal is less dense than the QuasiCrystal approximant, so I 
regard it as being less useful for fundamental physics. However,
as Sadoc and Mosseri say in their book “Geometrical Frustration” (Cambridge 2005) 
“... quasiperiodic structures [can be] derived from the eight-dimensional lattice E8. ...
... using the cut and project method, it is possible to generate
a four-dimensional quasicrystal having the symmetry of the [600-cell] polytope 
{3,3,5} ... a shell-by-shell analysis ...

... recalls in some respects ... the Fibonacci chain ...



 



The relationship between QuasiCrystals and QuasiCrystal approximants is 
discussed by An Pang Tsai in an IOP review “Icosahedral clusters, icosahedral order 
and stability of quasicrystals - a view of metallurgy”:
“... we overview the stability of quasicrystals ... in relation to phason disorder ...
the phonon variable leads to long wavelength and low energy distortion of crystals, the 
phason variable in quasicrystals leads to a ... type of distortion ...
Let a two-dimensional lattice points sit at the corners of squares in a grid.
... a strip with a slope of an irrational number ... golden mean ... is ... a Fibonacci 
sequence and is exactly a one-dimensional quasicrystal ...
... [if] the slope of the strip is ... a rational number ...[it]... is a periodic sequence ... 
[and]... is called an approximant ...
in the approximant where the sequence changes by a flip ... This flip is called phason 
flip ... a flipping of tiles in two-dimensions or three-dimensions ...

... ‘phason strain’ ... is the characteristic disorder for quasicrystals 
but does not exist in crystals ... 
a fully annealed stable iQc [icosahedral quasicrystal]... 
is almost free of phason disorder ...”.
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Abstract: 
Over the past 30 years or so I have been constructing Physics Models and writing about 
them as can be seen on my web sites at www.valdostamuseum.com/hamsmith/
www.tony5m17h.net/ and on viXra - list at vixra.org/author/frank_dodd_tony_smith_jr  
Due to experimental observations and my learning new techniques over those 30 years 
my Physics Models have been in a state of evolving flux - for example, 30 years ago 
their basis was the Lie Algebra Spin(8), then to contain vectors and spinors it was F4, 
then to contain the geometry of bounded complex domains it was E6, 
then Real Clifford Algebras were used to describe evolution from a Void Empty Set ø, 
then Periodicity showed the importance of Cl(8) and tensor product Cl(8)xCl(8) = Cl(16), 
then E8 emerged from Cl(16) to give the structure of a realistic local E8 Lagrangian, 
then completion of the union of all tensor products of Cl(16) local structures 
produced a realistic Algebraic Quantum Field Theory (AQFT). Since my works over 
those 30 years have been written from various points of view it is not easy to navigate 
among them. This paper is being written from a single point of view (that of May 2014) 
in the hope that it might be easier for readers to navigate. Although the nice math of my 
Cl(16)-E8 model is necessary, it is not sufficient. The Cl(16)-E8 model must be 
consistent with experimental observations. As of now, given that most calculations are 
tree-level, the model is substantially so consistent. An interesting test over the 
2015-2016 time frame will be whether or not the LHC sees two additional Higgs mass 
states with cross section about 20% of that of a full Standard Model Higgs. 
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Preface

Over the past 30 years or so I have been constructing Physics Models and writing about 
them as can be seen on my web sites at http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net/ and on viXra - list at http://vixra.org/author/frank_dodd_tony_smith_jr  
Due to experimental observations and my learning new techniques over those 30 years 
my Physics Models have been in a state of evolving flux - for example, 30 years ago 
their basis was the Lie Algebra Spin(8), then to contain vectors and spinors it was F4, 
then to contain the geometry of bounded complex domains it was E6, 
then Real Clifford Algebras were used to describe evolution from a Void Empty Set ø, 
then Periodicity showed the importance of Cl(8) and tensor product Cl(8)xCl(8) = Cl(16), 
then E8 emerged from Cl(16) to give the structure of a realistic local E8 Lagrangian, 
then completion of the union of all tensor products of Cl(16) local structures 
produced a realistic Algebraic Quantum Field Theory (AQFT). 

Since my works over those 30 years have been written from various points of view 
it is not easy to navigate among them. This paper is being written from a single point of 
view (that of May 2014) in the hope that it might be easier for readers to navigate. 

A lot of math is used in my Cl(16)-E8 model, some of which may be unfamiliar to many. 
My efforts to find a single volume for the math of Cl(16) - E8 Lagrangian - AQFT 
led me to my Princeton University Advanced Calculus text by H. K. Nickerson, 
D. C. Spencer, and N. E. Steenrod. However, it is over 50 years old, so I have added 
some Supplementary Material to produce a 21 MB pdf file on the web at 

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf
TABLE OF CONTENTS OF THE SUPPLEMENTED TEXT: 

Supplementary Material in Red
I.  THE ALGEBRA OF VECTOR SPACES 
II.  LINEAR TRANSFORMATIONS OF VECTOR SPACES

Lie Groups and Symmetric Spaces
III.  THE SCALAR PRODUCT
IV.  VECTOR PRODUCTS IN R3

Vector Products in R7
V.  ENDOMORPHISMS
VI.  VECTOR-VALUED FUNCTIONS OF A SCALAR
VII.  SCALAR-VALUED FUNCTIONS OF A VECTOR 
VIII.  VECTOR-VALUED FUNCTIONS OF A VECTOR
IX.  TENSOR PRODUCTS AND THE STANDARD ALGEBRAS

Clifford Algebra and Spinors
X.  TOPOLOGY AND ANALYSIS 
XI.  DIFFERENTIAL CALCULUS OF FORMS
XII.  INTEGRAL CALCULUS OF FORMS 
XIII.  COMPLEX STRUCTURE

Potential Theory, Green's Functions, Bergman Kernels, Schwinger Sources

Although the nice math of my Cl(16)-E8 model is necessary, it is not sufficient. 
My Cl(16)-E8 model must be, and is, consistent with experimental observations . 
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Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.
Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
Inflationary Gravitational Wave (IGW) tensor-to-scalar ratio r = 7/28 = 0.25
Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.

The 3-state system of Higgs and Tquark masses is a property of the Cl(16)-E8 model 
that can be tested at the LHC 2015-2016 run by searching for Higgs middle and high mass states 
with cross section about 20% of that of a full SM Higgs. 
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1. The First Grothendieck Universe is the Empty Set ø 
which grows by Clifford Iteration to Cl(16) which contains E8 

1                                                                                                                     = Cl(0) = 1
ø

1      1                                                                                                             = Cl(1) = 2
ø     ( ø )                                              

1       2                 1                                                                                         = Cl(2) = 4
ø     ( ø )             ( ø (ø) ) 
       ( (ø) )

1       4                  6                         4                                1                           = Cl(4) = 16
ø     ( ø )             ( ø (ø) )               ( (ø) ((ø)) (ø (ø)) )      ( ø (ø) ((ø)) (ø (ø)) )
       ( (ø) )           ( ø ((ø)) )            ( ø ((ø)) (ø (ø)) )
       ( ((ø)) )         ( ø (ø (ø)) )         ( ø (ø) (ø (ø)) )
       ( (ø (ø)) )      ( (ø) ((ø)) )          ( ø (ø) ((ø)) )
                            ( (ø) (ø (ø)) )
                            ( ((ø)) (ø (ø)) )

 
     = Cl(16) = 2^16 = 65,536 =  

= ( (64+64) + (64+64) ) x ( (64+64) + (64+64) )

Cl(16) BiVectors = D8 = 120 = 28 + 28 + 64

Cl(16) Spinors = (64+64) + (64+64)

28 + 28 + 64 + 64 + 64 = E8



From Cl(1,3)) = 16 to Cl(Cl(1,3)) = 65,536  with 16 /\ 16 = 120
( Color Scheme on this page for Cl(1,3) is not the same used for Cl(16) and E8 )

1   4   6   4   1       /\       1   4   6   4   1

1 /\    4   =      4
4 /\    6   =     24

1 /\    4   =      4
6 /\    4   =     24

1 /\    6   =      6 
1 /\    1   =      1 
6 /\    6   =     15
6 /\    1   =      6

4 /\    4   =      6 
4 /\    4   =     16
4 /\    4   =      6

4 /\    1   =      4
4 /\    1   =      4

28     D4 for Gravity + 
28     D4 for Standard Model + 
28     AntiSymmetric D4 rotations in 8-dim SpaceTime + 
28    8x8 Symmetric Off-Diagonal + 
8      8x8 Symmetric Diagonal for 4 + 4 Klauza-Klein M4 x CP2 = 120

E8 structure gives a Fundamental Local Lagrangian

E8 Root Vectors = 112 + 64 + 64 = 24 + 24 + 64 + 64 + 64

Fundamental Local Lagrangian = 

=   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 
where E8 structure of the Lagrangian Terms is given by: 
E8 / D8 = 64 + 64 

               64 = 8 Components of 8 Fermion Particles  (first generation)
                      64 = 8 Components of 8 Fermion AntiParticles  (first generation)

D8 / D4xD4 = 64 
64 = 8-dim SpaceTime Position and Momentum

( Triality Automorphisms: 64 = 64 = 64 )



D4xD4 = 24 + 4 + 24 + 4
24 + 4 = 28  = D4 for Gravity Gauge Bosons

24 + 4 = 28  = D4 for Standard Model Gauge Bosons
Standard Model Gauge Gravity term has total weight 28 x 1 = 28 

12 generators for SU(3) and U(2) Standard Model 
+ 

16 generators for U(2,2) of Conformal Gravity 
= 

28 D4 Gauge Bosons 
each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types 

each with 8-dim Lagrangian weight = 7/2
Since Boson Weight 28 = Fermion Weight 28 
the Cl(16)-E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 

The Cl(16)-E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built with respect to spinor 
representations for 8-dim Spin(1,7) spacetime.

( See pages 382-384 of Steven Weinberg’s book “The Quantum Theory of Fields” Vol. III )

The Cl(16)-E8 model is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The Cl(16)-E8 model obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 
(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)
Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...
what happens in CP2 … is a two-surface K which cannot be shrunk to zero. ... 
However, one could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~.
The fermion field would have to occur in representations which changed sign
under the non-trivial element of the kernel of the projection … G~ -> G
while the bosons would have to occur in representations which did not change sign …".
For Cl(16)-E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).



The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. Further, 
E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 
but can also be written in terms of Fermionic AntiCommutators. ( vixra 1208.0145 )

The structure of E8 Spinor Fermions of the First Generation is: 

Spinor 128 of 240 E8 Root Vectors are 64 red/magenta and 64 green/cyan dots. 
64 Green Dots represent Fermion Particles. 64 Red Dots represent AntiParticles. 



The D8 112 of the 240 E8 Root Vectors are 24 orange and 24 yellow and 64 blue dots.



2. The Second Grothendieck Universe is Hereditarily Finite Sets such 
as Discrete Clifford Algebras and Discrete Lattices. 
Each Local Lagrangian with Creation / Annihilation density terms 
lives in an E8 which in turn lives in a Cl(16) Real Clifford Algebra. 

By 8-Periodicity of Real Clifford Algebras tensor products of N copies of Cl(16) 
form a Clifford Algebra Cl(16N) = Cl(16) x ...(N times tensor product)... x Cl(16) .
For N = 2^4 = 16 the 16 copies of Cl(16) form E8 Physics of a 4-dim HyperCube

corresponding to 4-dim M4 Physical SpaceTime.
For N = 2^8 = 256 the 256 copies of Cl(16) form E8 Physics of an 8-dim HyperCube

corresponding to 8-dim E8 SpaceTime (image by Conrad Schneiker in 1987 paper by Hameroff) 
and to M4 x CP2 Kaluza-Klein SpaceTime with each vertex of the 4-dim M4 HyperCube 
having a 4-dim CP2 Internal Symmetry Space. 
For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".
As N grows, the copies of Cl(16) continuue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. If the 
edges of the sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond. 

The Union of all Cl(16) tensor products is the Union of all subdivided 8-HyperCubes 
and their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



H. S. M. Coxeter in his paper Regular and Semi-Regular Polyotpes III (Math. Z. 200, 
3-45, 1988) 
about the 240 units of an E8 Integral Domain said: "... "... the 16 + 16 + 16 octaves
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K,    (±1 ±I ±J ±K)/2,    (±E ±i ±j ±k)/2, and the 192 others derived from the last 
two expressions by ... the cyclic permutation ( E, i, j, I, K, k, J ), which preserves the integral domain ... 
the permutation ( e I J i k K j ), which is an automorphism of the whole ring of octaves (and of the finite 
[Fano] plane ...) transforms this particular integral domain into another one of R. H. Bruck's cyclic of 
seven such domains.  ...". An 8th E8 Lattice (not a closed Integral Domain, Kirmse’s mistake) can be 
taken to correspond the the 1 Real Element of the Octonion Basis { 1, i, j, k, E, I, J, K}.

There are 7 independent E8 Integral Domain Lattices  
corresponding to the 7 Octonion Imaginary Basis Elements {i,j,k,E,I,J,K}  

     Associative   Coassociative  Heptaverton
      Triangle         Square                                                
                                          k J 
         I                J---j           |/  
i  -->  / \  ---------->  |   | -->    I--i--E
       E---i              K---k          /|   
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                                          k I 
         J                K---k           |/  
j  -->  / \  ---------->  |   | -->    J--j--E
       E---j              I---i          /|   
                                        K i   
                                                                  
                                          i J 
         K                I---i           |/  
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                                        I j   

                                          I k  
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                                        K i   
 
                                          E k 
         j                J---i           |/  
J  -->  / \  ---------->  |   | -->    K--J--i
       I---K              k---E          /|   
                                        I i   

                                          E i 
         J                K---i           |/  
K  -->  / \  ---------->  |   | -->    I--K--j
       I---k              j---E          /|   
                                        J k   



E8 Lattices

E8 Lattices are based on Octonions, which have 480 different multiplication products. 
E8 Lattices can be combined to form 24-dimensional Leech Lattices and
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings 
are physically interpreted as World-Lines. A basic String Theory Cell has as its 
automorphism group the Monster Group whose order is
2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 = about 8 x 10^53.

For more about the Leech Lattice and the Monster and E8 Physics, 
see viXra 1210.0072 and 1108.0027 .

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper
"Octonions and the Leech lattice":
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 

orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled
by the projective line PL(7) = { oo } u F7
...
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u
... and ...
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) ...[with]... an odd number of minus signs.
Denote by L the lattice spanned by these 240 octonions
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ...
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
...
the roots of B are
[ 16  octonions ]... +/- it for t in PL(7)
... together with
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7
... and ...
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7
...
B is not closed under multiplication ... Kirmse's mistake
...[ but ]... as Coxeter ... pointed out ...
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) , 
obtained from B by swapping 1 with it ... for t in F7
...
LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ...  some 
work ... by Geoffrey Dixon ...".



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements 
that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6}
and I sometimes denote by {1,i,j,k,E,I,J,K}: "...

(spans over integers)

Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...

E8even does not close with respect to our given octonion multiplication
...[but]...
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea,
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to Wilson's B which I denote as 1E8.

Geoffrey Dixon's Ξeven[0-a] correspond to Wilson's seven At
which I denote as iE8, jE8, kE8, EE8, IE8, JE8, KE8.

Geoffrey Dixon's Ξodd corresponds to Wilson's L.

My view is that the E8 domains 1E8 = Ξeven = B is fundamental
because
E8 domains iE8, jE8, kE8, EE8, IE8, JE8, KE = Ξeven[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = Ξeven = B.



Using the notation {1,i,j,k,E,I,J,K} for Octonion basis
notice that in the Cl(16)-E8 model introduction of Quaternionic substructure
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime
requires breaking Octonionic light-cone elements
( +/- 1 +/- i +/- j +/- k +/- E +/- I +/- J +/- K ) / 2
into Quaternionic 4-term forms like ( +/- A +/- B +/- C +/- D ) / 2.

To do that, consider that there are (8|4) = 70 ways to choose 4-term subsets
of the 8 Octonionic basis element terms. Using all of them produces
224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices
iE8,jE8,kE8,EE8,IE8,JE8,KE8 each of which also has 16 1-term first-shell vertices.

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices.

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices:

EE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±K ±E ±k)/2 (±i ±j ±I ±J)/2 kE8 , EE8 , KE8
(±1 ±J ±j ±E)/2 (±I ±K ±k ±i)/2 jE8 , EE8 , JE8
(±1 ±E ±I ±i)/2 (±K ±k ±J ±j)/2 iE8 , EE8 , IE8

128 of D8 half-spinors appear only in EE8
(±1 ±I ±J ±K)/2 (±E ±i ±j ±k)/2
(±1 ±k ±i ±J)/2 (±j ±I ±K ±E)/2
(±1 ±i ±K ±j)/2 (±k ±J ±E ±I)/2
(±1 ±j ±k ±I)/2 (±J ±E ±i ±K)/2



iE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±I ±i ±E)/2 (±j ±k ±J ±K)/2 iE8 , EE8 , IE8
(±1 ±K ±J ±i)/2 (±j ±k ±E ±I)/2 iE8 , JE8 , KE8
(±1 ±i ±k ±j)/2 (±E ±I ±J ±K)/2 iE8 , jE8 , kE8

128 of D8 half-spinors appear only in iE8
(±1 ±k ±K ±I)/2 (±i ±j ±E ±J)/2
(±1 ±E ±j ±K)/2 (±i ±k ±I ±J)/2
(±1 ±j ±I ±J)/2 (±i ±k ±E ±K)/2
(±1 ±J ±E ±k)/2 (±i ±j ±I ±K)/2

jE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±k ±j ±i)/2 (±E ±I ±J ±K)/2 iE8 , jE8 , kE8
(±1 ±I ±K ±j)/2 (±i ±k ±E ±J)/2 jE8 , IE8 , KE8
(±1 ±j ±E ±J)/2 (±i ±k ±I ±K)/2 jE8 , EE8 , JE8

128 of D8 half-spinors appear only in jE8
(±1 ±E ±I ±k)/2 (±i ±j ±J ±K)/2
(±1 ±i ±J ±I)/2 (±j ±k ±E ±K)/2
(±1 ±J ±k ±K)/2 (±i ±j ±E ±I)/2
(±1 ±K ±i ±E)/2 (±j ±k ±I ±J)/2

kE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±J ±k ±I)/2 (±i ±j ±E ±K)/2 kE8 , IE8 , JE8
(±1 ±j ±i ±k)/2 (±E ±I ±J ±K)/2 iE8 , jE8 , kE8
(±1 ±k ±K ±E)/2 (±i ±j ±I ±J)/2 kE8 , EE8 , KE8

128 of D8 half-spinors appear only in kE8
(±1 ±K ±j ±J)/2 (±i ±k ±E ±I)/2
(±1 ±I ±E ±j)/2 (±i ±k ±J ±K)/2
(±1 ±E ±J ±i)/2 (±j ±k ±I ±K)/2
(±1 ±i ±I ±K)/2 (±j ±k ±E ±J)/2



IE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±j ±I ±K)/2 (±i ±k ±E ±J)/2 jE8 , IE8 , KE8
(±1 ±i ±E ±I)/2 (±j ±k ±J ±K)/2 iE8 , EE8 , IE8
(±1 ±I ±J ±k)/2 (±i ±j ±E ±K)/2 kE8 , IE8 , JE8

128 of D8 half-spinors appear only in IE8
(±1 ±J ±i ±j)/2 (±k ±E ±I ±K)/2
(±1 ±K ±k ±i)/2 (±j ±E ±I ±J)/2
(±1 ±k ±j ±E)/2 (±i ±I ±J ±K)/2
(±1 ±E ±K ±J)/2 (±i ±j ±k ±I)/2

JE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±E ±J ±j)/2 (±i ±k ±I ±K)/2 jE8 , EE8 , JE8
(±1 ±k ±I ±J)/2 (±i ±j ±E ±I)/2 kE8 , IE8 , JE8
(±1 ±J ±i ±K)/2 (±j ±k ±E ±I)/2 iE8 , JE8 , KE8

128 of D8 half-spinors appear only in JE8
(±1 ±i ±k ±E)/2 (±j ±I ±J ±K)/2
(±1 ±j ±K ±k)/2 (±i ±E ±I ±J)/2
(±1 ±K ±E ±I)/2 (±i ±j ±k ±J)/2
(±1 ±I ±j ±i)/2 (±k ±E ±J ±K)/2

KE8:
112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
±1, ±i, ±j, ±k, ±E, ±I, ±J, ±K
96 appear in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KE8
(±1 ±i ±K ±J)/2 (±j ±k ±E ±I)/2 iE8 , JE8 , KE8
(±1 ±E ±k ±K)/2 (±i ±j ±I ±J)/2 kE8 , EE8 , KE8
(±1 ±K ±j ±I)/2 (±i ±k ±E ±J)/2 jE8 , IE8 , KE8

128 of D8 half-spinors appear only in KE8
(±1 ±j ±E ±i)/2 (±k ±I ±J ±K)/2
(±1 ±J ±I ±E)/2 (±i ±j ±k ±K)/2
(±1 ±I ±i ±k)/2 (±j ±E ±J ±K)/2
(±1 ±k ±J ±j)/2 (±i ±E ±I ±K)/2



The vertices that appear in more than one lattice are:
16:
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke   in all of them;
6x16 = 96 (1 and e or neither 1 nor e): 
(±1±i±e±ie)/2 and (±j±k±je±ke)/2   in 7E8, 1E8, and 3E8 ;
(±1±j±e±je)/2 and (±i±k±ie±ke)/2   in 7E8, 2E8, and 6E8 ;
(±1±k±e±ke)/2 and (±i±j±ie±je)/2   in 7E8, 4E8, and 5E8 ;
8x16 = 128 (either 1 or e singly):  
(±1±i±j±k)/2 and (±e±ie±je±ke)/2   in 3E8, 4E8, and 6E8 ;
(±1±i±je±ke)/2 and (±j±k±e±ie)/2   in 2E8, 3E8, and 5E8 ;
(±1±j±ie±ke)/2 and (±i±k±e±je)/2   in 1E8, 5E8, and 6E8 ;
(±1±k±ie±je)/2 and (±i±j±e±ke)/2   in 1E8, 2E8, and 4E8 .
These 16 + 14x16 = 16 + 224 = 240 vertices
form the Kirmse E8 lattice L0 which is not an Integral Domain
because it is not closed under the chosen Octonion multiplication
but is the part of the 2160 vertices of the 2-shell of all E8 lattices
that provides the D8 part of the 7 distinct Integral Domains L1, ... , L7
whose E8/D8 half-spinor parts are in the 2-shell.

The identification of 1-shell E8 Lattices with their appearance in L0 2-shell
is up to a scale factor. The 2160-vertex 2-shell is effectively a
superposition of the 7 Integral Domains L1, ... , L7 plus the Kirmse L0.



An E8 lattice 2-shell has 2160 vertices, 

of which 8 x = 8x128 = 1024 are mirror D8 half-spinors that 
are not in the E8 Lie algebra as they are not in any E8 1-shell E8 Root Vectors 
and 

7 x  = 7x128 = 896 are E8/D8 half-spinors that are in the E8 Lie Algebras of the 
E8 1-shell Root Vectors of one of the 7 Integral Domain E8 Lattices L1, ... , L7 
and 



112 + 128 = 240 correspond to the D8 and E8/D8 half-spinors of the 
E8 1-shell Root Vectors of the Kirmse E8 Lattice L0. 

For each of the 7 Integral Domain E8 Lattices L1, ... , L7 there is a different way 

to select 112  of the 240 of Kirmse L0 to add to the 128  of that Li 
and produce the 112 + 128 = 240 Root Vectors (up to scaling) of that Li E8 Lattice. 

The 8 pairs   +  of 128-element D8 half-spinors + mirror half-spinors 
would represent the 128 + 128 = 256-dim full spinors of the Cl(16) Clifford Algebra 
if the 128-dim E8/D8 half-spinors of the 8th pair, of Kirmse L0, were well-defined 
but 
since there are 7 different D8 sets of 112 and so 7 different E8/D8 sets of 128 for L0 
depending on which of L1, ... , L7 E8/D8 is completed by the 112 D8 of Kirmse L0 
the 128 E8/D8 of Kirmse L0 is not well-defined in the conventional 2160 E8 2-shell. 
Therefore 
the 2160 E8 2-shell should be considered to be a superposition of 7 shells 
one for each of the 7 E8/D8 L1, ... , L7 that are completed to E8 by action of D8 of L0. 
The superposition is expandable to an 8-shell superposition 
by adding an 8th shell corresponding to Kirmse L0. 

This is consistent with and justifies the superposition structures 
used in viXra 1210.0072 v4 and in viXra 1301.0150 v4 and in viXra 1405.0030 vF

Since the 1024 mirror D8 half-spinors are not in any E8, 
the only part of the 2160 E8 2-shell that is directly relevant to E8 Physics 

is the superposition structure 
of its 2160 - 1024 = 1136 = 112 + 1024 = 112 + 128 + 896 vertex part. 



If you look at the 2160 vertices of the second shell as expanded from the first shell,
then you see that the 2160 is made up of

112 that you might regard as a basic set of D8 root vectors plus

8 x 128 = 1024 as 8 sets of 128, each being a semi-8-hypercube that can be combined with the 112 to 
make the 112+128 = 240 of an E8 such that the 8 E8s that can be so formed correspond to 
the real 1 octonion (Kirmse) + 7 imaginary octonions (integral domains) plus

the remaining 2160 - 112 - 1024 = 1024 = 8 x 128 which are the other halves of the 8-hypercubes
and so correspond to the mirror half-spinors that are NOT used in the E8s already constructed.
They might in some sense be seen as the half-spinor parts of a mirror set of 8 E8s.

Given the framework of the basic D8 112 root vectors, there are 8 ways that you can fit a set of 128 into 
them so as to form 1 (Kirmse) + 7 (integral domain) E8 lattices.

7 E8 lattice integral domains E8i E8j E8k E8e E8ie E8je E8ke
correspond to the 7 imaginary octonions i j k e ie je ke 

Scale them so that their Inner Shells have Unit Radius because as Geoffrey Dixon said “... the inner shell 
should ... consist of unit elements ...[since]... O multiplication of ... unit elements is closed ...”. 

Consider the 240-vertex Unit Radius Inner Shells of E8 Lattice Integral Domains  corresponding to 
the algebraic generators i j e of the imaginary octonions with coordinates of the form ( E8i , E8j , E8e )

( there are 3 E8s representing 8 in the 24-dim Leech Lattice) 

E8i  itself has 240 vertices ( x , 0 , 0 )
E8j  itself has 240 vertices ( 0 , x , 0 )
E8e itself has 240 vertices ( 0 , 0 , x )

Then, consider the 2x240 + 3840 = 4320 vertices of Unit Radius Inner Shells of /\16 Barnes-Wall Lattices 
constructed from pairs of E8 Lattices using Dixon’s XY-product 

( there are 3 ways to choose a Barnes-Wall /\16 representing 8+8 in Leech ) 

E8i x E8j = E8k   with 16x240 = 3840 new vertices ( x , y , 0 )
E8i x E8e = E8ie with 16x240 = 3840 new vertices ( x , 0 , y )
E8j x E8e = E8je with 16x240 = 3840 new vertices ( 0 , x , y )

Then, consider Unions of Unit Radius E8 Inner Shell with Unit Radius /\16 Inner Shells, 
rescaled by 1 / sqrt(2) so that the Unions have Unit Radius

( there are 3 ways to choose an E8 for ( E8 + Barnes-Wall /\16 ) to form Leech )  

E8i x E8j x E8e  x  E8ie x E8je x E8k = E8ije x E8(-ijeek) = E8ke x E8ijk = E8ke x E8(-1)   
= E8(-ke) = 3x16x3840 = 3 x 61,440 = 184,320 vertices ( x , y , z )

where 61,440 = vertices are in second shell of Barnes-Wall /\16

The total number of inner vertices = 3 x ( 240 + 3840 + 61,440 ) = 196,560
which is the number of inner-shell vertices of the 24-dim Leech Lattice



Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45):
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21

The polytope 4_21 ... has cells of two kinds ...
a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...
and ...
a seven-dimensional regular simplex A_7
... there are 17280 A_7's
...
the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2
...
the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...
[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like ( +/- a1 +/- a2 )
[which correspond to 112 = 16 + 96 = 16 + 6x16 in each of the 7 E8 lattices]

128 like (1/2) ( - a1 + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 E8 lattices]

112   128



norm 2

16 like +/- 2 a1
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices

with each of the 14 appearing in three of the 7 E8 lattices so that
the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices
and for 14x16 = 224 of the 1120
and
with each of the 56 appearing in only one of the 7 E8 lattices so that
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices
and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that
are not used in the 7 E8 lattices. ...] ...".

One of the 128-dimensional Mirror D8 half-spinors from the 1024
combines with
the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds
to the central norm 1 240 = 112+128
and
the result is formation of a 128+128 = 256 corresponding to the Clifford Algebra Cl(8)
so that
the norm 2 second layer contains 7 copies of 256-dimensional Cl(8)

so the 2160 norm 2 vertices can be seen as

7(128+128) + 128 + 16 + 224 = 2160 vertices.



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA

shows Cl(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices.
Physically they represent Operators in H92 x SL(8) Generalized Heisenberg Algebra
that is the Maximal Contraction of E8:

Odd-Grade Parts of Cl(8) =
= 128 D8 half-spinors of one of iE8, jE8, kE8, EE8, IE8, JE8, KE8
8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation)
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of Cl(8) = 128 Mirror D8 half-spinors =
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model)
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)

(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra)
64 of grade-4 = 8-dim Position x Momentum
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent:

(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
= 112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



3. The Third Grothendieck Universe is the Completion of Union of all 
tensor products of Cl(16) Real Clifford algebra 

Since the Cl(16)-E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(16)-E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so 
for the Cl16)-E8 model based on Real Clifford Algebras with Periodicity 8, 
whereby any Real Clifford Algebra, no matter how large, 
can be embedded in a tensor product of factors of Cl(8) and of Cl(8)xCl(8) = Cl(16),  
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(16)-E8 model a natural Algebraic Quantum Field Theory. 

The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 

The Real Clifford Algebra Cl(16) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(16)-E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 



For the Cl(16)-E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(16), the Cl(16)-E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(16)-E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime   

The Cl(16)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum Field 
Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(16) x ...(N times tensor product)... x Cl(16) = Cl(16N) 
For N = 2^8 = 256 the copies of Cl(16) are on the 256 vertices of the 8-dim HyperCube



For N = 2^16 = 65,536 = 4^8 the copies of Cl(16) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(16) continue to fill the 8-dim HyperCube of E8 SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(16), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(16) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



4. World-Line String Bohm Quantum Potential
and Quantum Consciousness

Leech Lattice and E8 Bosonic String Theory

A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines, 

can be described by taking the quotient of 
its 24-dimensional O+, O-, Ov subspace modulo the 24-dimensional Leech lattice.
Its automorphism group is the largest finite sporadic group, 

the Monster Group, whose order is
8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000 =

= 2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": "... The (real) octonion algebra is 
an 8-dimensional ... algebra with an orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } 
labeled by the projective line PL(7) = { oo } u F7
... The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u   ... and ...
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs.nDenote by L the lattice spanned by these 240 octonions ...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A ... 
Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have
L R = 2 B , and ... B L = L and R B = R ...[ also ]... 2 B = L sbar
... the roots of B are
[ 16 octonions ]... +/- it for t in PL(7) ... together with
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 ... and ...
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 ...

the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) },
and all permutations of the three coordinates are allowed:

( 2 M, 0 , 0 )
( M sbar, +/- ( M sbar ) j , 0 )

( ( M s ) j , +/- M k , +/- (M j ) k ) ...

Number: 3x240 = 720 Number: 3x240 x 16 = 11520: Number: 3x240 x 16 x 16 = 184320

The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ... some work ...
by Geoffrey Dixon ...". 



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7} for the Octonion basis elements that Robert A. 
Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} and I often denote by {1,i,j,k,E,I,J,K}: 
"... (spans over integers) ... 

Ξeven has 16+224 = 240 elements ... 
Ξodd has 112+128 = 240 elements ...

E8even does not close with respect to our given octonion multiplication ...[but]...
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to B
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At
Geoffrey Dixon's Ξodd corresponds to L

Ignoring factors like 2 , j , k , and +/-1 the Leech lattice structure is:

( L , 0 , 0 )
( B , B , 0 ) 
( L s , L , L )

( Ξodd , 0 , 0 )
( Ξeven , Ξeven , 0 )

( Ξodd s , Ξodd , Ξodd )

Number: 3x240 = 720 Number: 3x240 x 16 = 11520: Number: 3x240 x 16 x 16 = 184320



Dixon Octonion XY, Fibrations, and 24-dim Leech Lattice

Frank Dodd  (Tony) Smith, Jr. - 2014

Geoffrey Dixon, in his book “Division Algebras, Lattices, Physics, Windmill Tilting”, 
defines an Octonionic XY-product and uses it to construct the /\16 Barnes-Wall Lattice 
whose S15 Unit Sphere Inner Shell contains 2x240 +16x240 = 4320 vertices. 
His construction makes use of the Last Hopf Fibration S7 -> S15 -> S8 
and its lattice version  E8  ->  /\16  ->  Z9

Ian Porteous, in his book “Clifford Algebras and the Classical Groups”, 
notes that Spin(9) is transitive on S15 but Spin(10) is not transitive on S31 
and constructs the non-Hopf Fibration    S15  ->  B24  ->  S9  
where S15 = Spin(9) / Spin(7) and S9 = Spin(10) / Spin(9) 
and B24 = Spin(10) / Spin(7) = 24-dim orbit of 1 
in the S31 Unit Sphere of the 32-dim Spinor Space of Spin(10)

Mikhail Postnikov, in “Lectures in Geometry Semester V Lie Groups and Lie Algebras”, 
says Lie Algebra f4 = spin(8) + Mo24 where Tangent Space of B24 = Mo24 with basis

where f4 inherits structure from the Real Clifford Algebra Cl(8) with grading 
1 + 8 + 28 + 56 + 70 + 56 +28 + 8 + 1 = 256 = (8+8) x (8+8)  

The resulting structure ( here B24 = Mo24 means Mo24 is Tangent Space of B24 ): 

                                  Spin(7)      ->          Spin(8)                ->        S7  

                                        |                              |                                  
                                       \|/                            \|/                      

                                 Spin(10)                      F4                      

                                        |                              |                    
                                       \|/                            \|/               

shows that B24 and Mo24, through F4 and its relationship to E8, 
correspond to Cl(16)-E8 Physics.    ( see viXra 1405.0030 )

 



So: 
f4 = spin(8) + Mo24 = 28 + ( 8 + (8+8) ) 

where Spin(9) / Spin(8) = Spin(9) / 28 = OP1 = 8 with 8-dim E8 Lattice ( 8 of B24) 
and F4 / Spin(9) = OP2 = (8+8) with 16-dim Barnes-Wall Lattice /\16 ( Y and Z of B24 )

All this is related to E8 Physics because the Leech Lattice B24 lives in F4 
and F4 lives in Cl(8) and  ( by Real Clifford 8-Periodicity ) Cl(16) = Cl(8) x Cl(8) 
and 248-dim E8 lives in Cl(16) as 120-dim bivector D8 + 128-dim D8 half-spinor
with F4 relationship coming from: 

120 = 28x1 + 1x28 + 8x8
128 = 8x8 + 8x8

Note that the F4 8+8 which represents Fermions can be written in terms of anti-
commutators as well as commutators, so the same is true of E8 8x8 + 8x8 

( see viXra 1208.0145 )

Unit Sphere Inner Shell of B24 /\24 Leech Lattice has 196,560 vertices 
based on the fibration S15  ->  B24  ->  S9 where S9 is Unit Sphere in 10-dim. 
Conway and Sloan in “Sphere Packings, Lattices, and Groups” 3rd ed), 
Table 6.4, page 180, list a series of lattices: 

8-dim E8 and 9-dim E8 A1 and 10-dim E8 A2 
which series terminates with E8 A2.  

( analogous to Minkowski Spin(1,3) and Spin(2,3) and Conformal Spin(2,4) )

Leech Inner Shell Lattice Fibration   /\16  ->  Postnikov Mo24  ->  E8 A2 
( /\16 contains S15 and E8 A2 contains Unit Sphere of E8 A1 and 

Tangent B24 = Mo24 contains S23 Leech Lattice Unit Sphere Inner Shell )

240 from the 8 E8 Inner Shell Unit Sphere of 9-dim E8 A1 of 10-dim E8 A2 lattice 

2 x 240 = 720 from the Barnes-Wall E8 Inner Shell of 8+8 in /\16

16 x 240 = 3840 from the XY-product, X and Y in 8 of E8 A2 

16 x 240 = 3840 from the XY-product, X and Y in 8  of /\16
16 x 240 = 3840 from the XY-product, X and Y in 8  of /\16

16 x (3 x 16 x 240) = 184,320 from XY-product 
                                                of things outside 8 and 8+8. 

now all the Leech Lattice Unit Sphere Inner Shell points are accounted for: 
3x240 + 3x16x240 + 16x3x16x240 = 196560 

 



If you look at the 2160 vertices of the second shell as expanded from the first shell,
then you see that the 2160 is made up of

112 that you might regard as a basic set of D8 root vectors plus

8 x 128 = 1024 as 8 sets of 128, each being a semi-8-hypercube that can be combined with the 112 to 
make the 112+128 = 240 of an E8 such that the 8 E8s that can be so formed correspond to 
the real 1 octonion (Kirmse) + 7 imaginary octonions (integral domains) plus

the remaining 2160 - 112 - 1024 = 1024 = 8 x 128 which are the other halves of the 8-hypercubes
and so correspond to the mirror half-spinors that are NOT used in the E8s already constructed.
They might in some sense be seen as the half-spinor parts of a mirror set of 8 E8s.

Given the framework of the basic D8 112 root vectors, there are 8 ways that you can fit a set of 128 into 
them so as to form 1 (Kirmse) + 7 (integral domain) E8 lattices.

7 E8 lattice integral domains E8i E8j E8k E8e E8ie E8je E8ke
correspond to the 7 imaginary octonions i j k e ie je ke 

Scale them so that their Inner Shells have Unit Radius because as Geoffrey Dixon said “... the inner shell 
should ... consist of unit elements ...[since]... O multiplication of ... unit elements is closed ...”. 

Consider the 240-vertex Unit Radius Inner Shells of E8 Lattice Integral Domains  corresponding to 
the algebraic generators i j e of the imaginary octonions with coordinates of the form ( E8i , E8j , E8e )

( there are 3 E8s representing 8 in the 24-dim Leech Lattice) 

E8i  itself has 240 vertices ( x , 0 , 0 )
E8j  itself has 240 vertices ( 0 , x , 0 )
E8e itself has 240 vertices ( 0 , 0 , x )

Then, consider the 2x240 + 3840 = 4320 vertices of Unit Radius Inner Shells of /\16 Barnes-Wall Lattices 
constructed from pairs of E8 Lattices using Dixon’s XY-product 

( there are 3 ways to choose a Barnes-Wall /\16 representing 8+8 in Leech ) 

E8i x E8j = E8k   with 16x240 = 3840 new vertices ( x , y , 0 )
E8i x E8e = E8ie with 16x240 = 3840 new vertices ( x , 0 , y )
E8j x E8e = E8je with 16x240 = 3840 new vertices ( 0 , x , y )

Then, consider Unions of Unit Radius E8 Inner Shell with Unit Radius /\16 Inner Shells, 
rescaled by 1 / sqrt(2) so that the Unions have Unit Radius

( there are 3 ways to choose an E8 for ( E8 + Barnes-Wall /\16 ) to form Leech )  

E8i x E8j x E8e  x  E8ie x E8je x E8k = E8ije x E8(-ijeek) = E8ke x E8ijk = E8ke x E8(-1)   
= E8(-ke) = 3x16x3840 = 3 x 61,440 = 184,320 vertices ( x , y , z )

where 61,440 = vertices are in second shell of Barnes-Wall /\16

The total number of inner vertices = 3 x ( 240 + 3840 + 61,440 ) = 196,560
which is the number of inner-shell vertices of the 24-dim Leech Lattice



Ian Porteous, in his book “Clifford Algebras and the Classical Groups” Chapter 24 
“Triality”, says (quoted/paraphrased): 

“... The induced Clifford or spinor actions of 

Spin(1)                                                  on S0 
Spin(2)                                                  on S1 
Spin(3) and Spin(4)                              on S3 
Spin(5), Spin(6), Spin(7) and Spin(8)   on S7 
Spin(9)                                                  on S15

are … all transitive although the Clifford action of Spin(10) on S31 is not ...

 



  
...”. 

J. F. Adams,  in “Lectures on Exceptional Lie Groups”, said: “... 

 



...”.

Here are some details about Dixon’s XY-product: 

Geoffrey Dixon, in his book “Division Algebras, Lattices, Physics, Windmill Tilting”, says: 
“... use the product ... 

 



...”.  Lattice Fibrations he uses include 

For E8:
inner shell lattice fibration      D4  ->  E8  ->  Z5           ( D4 contains S3 and Z5 contains S4 
                                                                                            and E8 contains S7 inner shell )

For Barnes-Wall: 
inner shell lattice fibration      E8  ->  /\16  ->  Z9         ( E8 contains S7 and Z9 contains S8  
                                                                                        and /\16 contains S15 inner shell )

 



Spheres and Physics
Frank Dodd (Tony) Smith, Jr. - 2014

Parallelizable Spheres: 

S0 = equator of S1 = RP1     ( … infinite sequence of RPn … = useless Category stuff )

S1 = equator of S2 = CP1     ( … infinite sequence of CPn … = useless Category stuff )

S3 = equator of S4 = HP1     ( … infinite sequence of HPn … = useless Category stuff )

S7 = equator of S8 = OP1          G2 / SU(3) = S6 = equator of S7 

OP2 = F4 / Spin(9) 

(CxO)P2 = E6 / Spin(10) x U(1)

(HxO)P2 = E7 / Spin(12) x SU(2)

(OxO)P2 = E8 / Spin(16)     ( finite exceptional stuff stops here = God says is important ) 

Spin(16) = bivector of real Clifford Algebra Cl(16) = Cl(8) x Cl(8) 

F4 = 8 + 28 + (8+8) of Cl(8) = 1+8+28+56+70+56+28+8+1 = 256 = (8+8) x (8+8) 

F4 = ( 28 = Spin(8) )  +  ( 8 + (8+8) = E8 Lattice + /\16 Lattice = /\24 Leech ) 

also 

F4 acts on 26-dim rep = J3(O)o = traceless part of Jordan J3(O) = /\25,1 Lorentz Leech 

F4 + J3(O)o = E6 

from string theory (with strings physically interpreted as World-Lines) point of view
26-dim J3(O)o = 16-dim orbifold fermions + 10-dim spacetime

10-dim spacetime = 4+6
where 4 = CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space of Kaluza-Klein 
and 
6 = Conformal (2,4) space over Minkowski (1,3) physical spacetime of Kaluza-Klein 















The Cl(16)-E8 AQFT inherits structure from the Cl(16)-E8 Local Lagrangian  

   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime   

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

Slices of 8v SpaceTime are represented as D8 branes. Each D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice

denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

Stack D8 branes to get SpaceTime with Strings = World-Lines 
with

a and b representing 
ordering of D8 brane stacks and Bohm-type Quantum Potential 

Let Oct16 = discrete mutiplicative group { +/-1, +/-i, +/-j, +/-k, +/-E, +/-I, +/-J, +/-K}.
Orbifold by Oct16 the 8s+ to get 8 Fermion Particle Types
Orbifold by Oct16 the 8s- to get 8 Fermion AntiParticle Types

Gauge Bosons from 1E8 and EE8 parts of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force
Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity

The 8x8 matrices for collective coordinates linking one D8 to the next D8 
give Position x Momentum

 



Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".
Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin two state is what I call the Bohmion:
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.
Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) 
"... the total force ... from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...". 

Quantum Consciousness is due to Resonant Quantum Potential Connections among 
Quantum State Forms. The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers
with math description in terms of a large Real Clifford Algebra.

First consider Superposition of States involving one tubulin
with one electron of mass m and two different position states separated by a .
The Superposition Separation Energy Difference is the gravitational energy

E_electron = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm so that for a single Electron 

T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_electron
The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_electron =  N^(-5/3) 10^26 sec

So we have the following rough approximate Decoherence Times T_N
           Time                                                Number of                         
            T_N                                             Involved Tubulins                                                       
        10^(-5) sec                                             10^18       
25 x 10^(-3) sec  (40 Hz)                                10^16



Quantum Resonant States in Superposition 
A Quantum Resonant Consciousness (QRC) Superposition State is 
a Tubulin Configuration of up to 2^64 = 10^19 Tubulins (each Tubulin = 1 qubit) 
with each QRC State in the Superposition being organized 
with respect to the E8 inside Cl(16) Clifford Algebras. 

Each QRC State, analagous to a Possible Conscious Thought, 
is represented by a Chain of Local E8-Cl(16) Deutsch-type Multiverse Snapshots 
in which each Link in the Chain is 
a Central Local E8-Cl(16) Multiverse Shapshot 
connected to 
a Past Local E8-Cl(16) Multiverse Snapshot 
and
a Future Local E8-Cl(16) Multiverse Snapshot. 

Since Cl(16) is 2^16 = 65,536-dimensional each Link in the QRC State Chain requires  
the information of 2^16 x 2^16 x 2^16 = 2^48 Tubulin qubits. 

The remaining 2^(64-48) = 2^16 = 2^6 x 2^10 = 64 x 1024 Tubulin qubits represent: 
64 Links in each Chain of a Possible Conscious Thought 
and 
1024 Possible Conscious Thoughts in the QRC Superposition. 

After Decoherence of the QRC Superposition there emerges the One Actual Thought. 

Each of the Local E8-Cl(16) Multiverse Snapshots is described by an E8 State. 
Since E8 has 240 Root Vectors 
and 
the 240 Root Vectors correspond to the 240-Polytope (see “Geometric Frustration” by Sadoc 
and Mosseri (Cambridge 2006) where they say “The polytope 240 ...[is]... not a regular polytope ... but ... 
an ordered structure on a hypersphere ... S3 ... which is chiral ... generated by adding two replicas of the 
{3,3,5}, displaced along a screw axis of S3 ...”.)
each Local E8-Cl(16) Multiverse Snapshot is represented by a pair of {3,3,5} 600-cells. 

Each of the 600-cells has 120 vertices corresponding to the 120-dimensional Icosahedral Double (ID) 
group which in turn corresponds to E8 (John McKay said on usenet sci.math in 1993:
"... For each finite subgroup of SU2, we get an affine Dynkin diagram ...
               3
               |
E[8] 1-2-3-4-5-6-4-2
... The [ McKay ] correspondence is ...
E[8] ...[ corresponds to ] 2.Alt[5] = SL(2,5) binary icosahedral [ ID group ] ...
There are [ 8+1 = 9 balance numbers for E8 ]...
The sum of the numbers [ 1+2+3+4+5+6+4+2+3 = 30 is ] h = Coxeter number.
The sum of the squares is the order of ...[ 120-element ID for E8 ]...
They are the periods of products of pairs of Fischer involutions mod centre ... E[8] ...[ for ]... Monster
... for the E8 - icosahedral ... case, the singularity is x^2+y^3+z^5=0 ...”.



Robert Gilmore, in his book “Catastrophe Theory” (Dover 1981) said:
"...[ The Icosahedral Double Group Catastrophe ]... E8 ...[ has ]... Catastrophe Germ ... X^3 + Y^5
...[ with ]... Perturbation ... a1 Y + a2 Y^2 + a3 Y^3 + a4 X + a5 X Y + a6 X Y^2 + a7 X Y^3

for E8 ...[ with ]... control parameter space R7 ...[ basis {a1,a2,a3,a4,a5,a6,a7} ]...
the maximum number ... of isolated critical points ..[ is ]... 8 ...”.

In his Appendix to Jeffrey Mishlove’s book “Roots of Consciousness”, Saul-Paul Sirag did not “exclude the 
constant term” as Robert Gilmore did, so, if we add a control parameter a0, we see that the ID E8 
Catastrophe Control Parameter Space is R8 with basis {a0,a1,a2,a3,a4,a5,a6,a7}. 
Adding two basis elements {X,Y} of ID Catastrophe Germ space whose polynomials
are invariant under the Icosahedral Double Group ID results in 8+2 = 10 dimensions.



David Ford and John McKay wrote in the book "The Geometric Vein"
(Springer-Verlag 1981):
"... The columns of the character tables of ... the binary icosahedral group 
...[ ID Icosahedral Double Group]... of order 120 
are the (suitably normalized) eigenvectors of the Cartan matrices of type ... E8 ...
[ Let gr = (1/2) ( - 1 - sqrt(5) ) and GR = (1/2) ( - 1 + sqrt(5) ) and note that gr + GR = -1 ]
...
1   1   1   1   1   1   1   1   1
2  -2   0  -1   1  GR  gr -gr -GR
2  -2   0  -1   1  gr  GR -GR -gr
3   3  -1   0   0 -gr -GR -GR -gr
3   3  -1   0   0 -GR -gr -gr -GR
4   4   0   1   1  -1  -1  -1  -1
4  -4   0   1  -1  -1  -1   1   1
5   5   1  -1  -1   0   0   0   0
6  -6   0   0   0   1   1  -1  -1
...".

A Cartan matrix for E8 is
 2  0 -1  0  0  0  0  0
 0  2  0 -1  0  0  0  0
-1  0  2 -1  0  0  0  0
 0 -1 -1  2 -1  0  0  0
 0  0  0 -1  2 -1  0  0
 0  0  0  0 -1  2 -1  0
 0  0  0  0  0 -1  2 -1
 0  0  0  0  0  0 -1  2
Note that E8 can be constructed from the representations of E6 and D8.
The grade-1 vector representation of D8 is 120-dimensional.
The half-spinor representation of D8 is 128-dimensional.
The adjoint representation of E8 is 120 + 128 = 248-dimensional.
E6 has 27-dimensional and 78-dimensional representations.

E8 Dynkin representations are: 
                                           147,250
                                             |
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875
To construct them: 
First, construct the exterior/wedge products of the E8 adjoint 248:
The grade-1 part has dimension 248.
The grade-2 part has dimension 248/\248 = 30,628.
The grade-3 part has dimension 248/\248/\248 = 2,511,496.
The grade-4 part has dimension 248/\248/\248/\248 = 153,829,130.
The grade-5 part has dimension 248/\248/\248/\248/\248 = 7,506,861,544.
Now:
Keep the grade-1 part of dimension 248.
Subtract off 248 from 248/\248 = 30,628 to get 30,380.
Subtract off 2 x 248/\248 = 2 x 30,628 from 248/\248/\248 = 2,511,496 to get 2,450,240.
Subtract off 2 x 2,511,496 and 2,450,240 and 30,628 
from 248/\248/\248/\248 = 153,829,130 to get 146,325,270.
Subtract off 2 x 153,829,130 and 2 x 146,325,270 and 2 x 2,511,496 and 2,450,240 and 248
from 248/\248/\248/\248/\248 = 7,506,861,544 to get 6,899,079,264.
These are 5 of the 8 fundamental representations of E8.



They, like the D(N) and A(N) series constructions,
are all in the same exterior algebra (of /\248),
and so can be represented as the vertices of a pentagon

What about the 6th and 7th fundamental representations of E8?
Consider the 27-dimensional E6 representation space. Add 32 copies of the 128-dimensional D8 half-
spinor space, and subtract off one copy of the 248-dimensional E8 representation space
to get a 27 + 32 x 128 - 248 = 3,875-dimensional representation space.
Now, consider the antisymmetric exterior wedge algebra of that 3,875-dimensional space.
The grade-1 part has dimension 3,875. The grade-2 part has dimension 3,875/\3,875 = 7,505,875.
Now:
Keep the grade-1 part of dimension 3,875.
From the grade-2 part, subtract off 5 x 147,250 and 2 x 30,628 and 3 x 3,875 and 3 x 248
from 3,875/\3,875 = 7,505,875 to get 6,696,000. They are the 6th and 7th fundamental representations. 
Since they are not in the same /\248 exterior algebra as the 5 pentagon-vertex fundamental 
representations of E8, they should not be vertices in the same plane as the pentagon.
However, since they are in the same /\3,875 exterior algebra, they should be collinear, one above and 
one below the pentagon, thus forming a pentagonal bipyramid.

What about the 8th fundamental representation of E8?
Consider 2 x 24x24 - 1 = 2 x 576 - 1 = 1,151 copies of the 128-dimensional D8 half-spinor space,
and subtract off one copy of the 78-dimensional E6 representation space
to get a representation space of dimension 1,151 x 128 - 78 = 147,328 - 78 = 147,250.
Now, consider the antisymmetric exterior wedge algebra of that 147,250-dimensional space.
The grade-1 part has dimension 147,250. It is the 8th fundamental representation of E8.
Since it is not in the same /\248 exterior algebra as the 5 pentagon-vertex fundamental representations of 
E8, it should not be a vertex in the same plane as the pentagon.
Also, since it is not in the same /\3,875 exterior algebra as the two bipyramid-peak-vertex fundamental 
representations of E8, it should not be a vertex on the same line as the pentagonal bipyramid axis.
It should represent a vertex creating a triangle whose base is one of the sides of the pentagon
and whose top is near one of the bipyramid-peak-vertices, to which it is connected by a line.
To produce a symmetric figure, the vertex must be reproduced in 5 copies, 
one over each of the 5 sides of the pentagon.
Then, for the entire figure to be symmetric, it must form an icosahedron.
The binary icosahedral group {2,3,5} is of order 120.

Another way to look at it is:
The graded sequence  248  248/\248  248/\248/\248  248/\248/\248/\248  248/\248/\248/\248/\248
has symmetry Cy(5) of order 5 for cyclic permutations,but do not use Hodge duality 
since 248/\248/\248/\248/\248 is fixed by its relation to 3,875/\3,875/\3,875.
The graded sequence  3,875  3,875/\3,87  3,875/\3,875/\3,875
has symmetry Cy(3) of order 3 for cyclic permutations, but do not use Hodge duality 
since 3,875/\3,875/\3,875 is fixed by its relation to 248/\248/\248/\248/\248.
The graded sequence  147,250  147,250/\147,250
has symmetry Cy(2) of order 2 for cyclic permutations, but do not use Hodge duality
since 147,250/\147,250 is fixed by its relation to 248/\248/\248/\248/\248.
The +/- signs for the D5 half-spinors inherited from E6 through E7 have symmetry of order 2.
Since E8 is the sum of the 120-dimensional adjoint representation of D8
plus ONE of the 128-dimensional half-spinor representations of D8,
there is a choice to be made as to which of the two half-spinor representations of D8 are used.
As they are mirror images of each other, that choice has a symmetry of order 2.
Therefore:
the total symmetry group is of order 5x3x2x2x2 = 120,
the symmetry of the binary icosahedral group {2,3,5} corresponding by McKay to the E8 Lie Algebra.



5. Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16)-E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(16)-E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



Inflation begins in Octonionic Cl(16)-E8 Physics with a Quantum Fluctuation 
initially containing only one Cl(16) E8 Local Lagrangian Region

The Fermion Representation Space for a Cl(16) E8 Local Lagrangian Region 
is E8 / D8 = the 64+64 = 128-dim +half-spinor space  64s++  +  64s+-  of Cl(16)  

64s++ = 8 components of 8 Fermion Particles 
64s+- = 8 components of 8 Fermion Antiparticles

By 8-Periodicity of Real Clifford Algebras Cl(16) = tensor product Cl(8) x Cl(8) 
where the two copies of Cl(8) can be denoted by Cl(8)G and Cl(8)SM 

( in E8 Physics Cl(8)G gives Gravity with Dark Energy and Cl(8)SM gives the Standard Model )
Cl(8)G and Cl(8)SM each have 8-dim half-spinor spaces 8Gs+ 8Gs- and 8SMs+ 8SMs- 

8Gs+ and 8SMs+ representing 8 Fermion Particles 
8Gs- and 8SMs- representing 8 Fermion Antiparticles

so that 
64s++ = 8Gs+ x 8SMs+  for First Generation Particles of E8 Physics

64s+- = 8Gs+ x 8SMs- for First Generation AntiParticles of E8 Physics 
64s-+ = 8Gs- x 8SMs+ for AntiGeneration Particles ( NOT in E8 Physics )

64s-- = 8Gs- x 8SMs- for AntiGeneration AntiParticles ( NOT in E8 Physics )
where

+/- half-spinor of Cl(8)G determines +/- half-spinor of Cl(16) 
and Generation or AntiGeneration ( only +half-spinor Generation is in E8 ) 

+/- half-spinor of Cl(8)SM determines Particle or AntiParticle 



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(16) E8 Local Lagrangian Region that is 64s++   +   8 of 64s+-  =

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  and 
IF the Cl(16) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. ( see Appendix III for Geoffrey Dixon's ideas and Effective Path of QF Energy )

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16) 
the only Effective Path of QF Energy to E8 Fermion Representation slots 
goes to the only Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation.It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 
7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(16) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(16) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(16) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(16) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 



so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".

Why decoherence at 64 Unfoldings = 2^64 qubits ?

2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 



The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 

NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 

Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240

Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 

If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 
256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =

= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)
so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 

( see viXra 1311.0088 )



Octonion Inflation produces Gravitational Waves that can now be observed in 
Polarization Patterns of the Cosmic Microwave Background. 

BICEP2 in arXiv 1403.3985 said:
"... Inflation predicts ... a primordial background of ... gravitational waves ...[that]... 
would have imprinted a unique signature upon the CMB. Gravitational waves induce 
local quadrupole anisotropies in the radiation field within the last-scattering surface, 
inducing polarization in the scattered light ... This polarization pattern will include a 
“curl” or ... inflationary gravitational wave (IGW) B-mode ... component
at degree angular scales that cannot be generated primordially by density perturbations. 
The amplitude of this signal depends upon the tensor-to-scalar ratio ... r = 0.20
+0.07 -0.05 ... which itself is a function of the energy scale of inflation. ...".

In the Cl(16)-E8 model, 
Inflation is due to Non-Unitarity of Octonion Quantum Processes 
that occur in 8-dim SpaceTime before freezing out of a preferred Quaternionic Frame 
ends Inflation and begins Ordinary Evolution in (4+4)-dim M4 x CP2 Kaluza-Klein. 
The unit sphere in the Euclidean version of 8-dim SpaceTime ( see viXra 1311.0088 for 
Schwinger's "unitary trick" to allow use of Euclidean SpaceTime ) is the 7-sphere S7.

Curl-type B-modes (tensor) are Octonionic Quantum Processes on the surface of 
SpaceTime S7 which is a 7-dim NonAssociative Moufang Loop Malcev Algebra.

( image below from Sky and Telescope )

B-modes look like  Spirals on the Surface of S7

Divergence-type E modes (scalar and tensor) are Octonionic Quantum Processes 
from SpaceTime S7
plus a spinor-type S7 representing Dirac Fermions living in SpaceTime
plus a 14-dim G2 Octonionic Derivation Algebra connecting the two S7 spheres
all of which is a 28-dim D4 Lie Algebra Spin(8).

( image below from Sky and Telescope )
E-modes look like Fermion Pair Creation either

off (scalar)   or on (tensor)  the Surface of S7

Therefore: for E8 Physics Octonionic Inflation the ratio r = 7 / 28 = 0.25



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



6.  Quaternionic M4xCP2 Kaluza-Klein SpaceTime

At the end of Non-Unitary Octonionic Inflation Our Universe 
had about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud

and 
the Real Clifford Algebra of 8-dim SpaceTime was Cl(1,7) = Cl(0,8) = M(16,R) 

The Event that Ended Inflation was Decoherence of Zizzi Quantum Inflation that also 
produced decoherence of the D8 brane SpaceTime Planck-Scale Lattice superpositions 
of the 8 types of E8 Lattice 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8 which resulted in a 
decoherence choice of a particular E8 Lattice. The 240 origin-nearest-neighbor Root 
Vectors of such a chosen E8 Lattice can be represented as 8 circles of 30 vertices each

 
with 4x30 = 120 vertices (black dots) forming a 600-cell and 
the other 4x30 = 120 vertices (white dots) forming another 600-cell at radii expanded 
from that of the black dots by a Golden Ratio factor. Since each 600-cell is 4-dim, 
the Octonionic 8-dim E8 SpaceTime is decomposed into 2 Quaternionic 4-dim parts, 



giving the Post-Inflation Cl(16)-E8 model a (4+4)-dim Kaluza-Klein SpaceTime 
of the form M4 x CP2 where 
M4 is 4-dim Physical Minkowski SpaceTime on which Gravity acts and 
CP2 = SU(3) / U(2) is 4-dim Internal Symmetry Space for Standard Model Forces. 

In the Cl(16)-E8 model, 8-dim SpaceTime, 

both Octonionic     

and Quarternionic   , 

is represented by the 64-dim Adjoint D8 / D4xD4 part of E8 
which is the A7 x R grade-0 part of the Maximal Contraction A7 x h92 with 5-grading

28 + 64 + (SL(8,R) + 1) + 64 + 28

In the Cl(16)-E8 model Gravity is most often written as in Chapter 18 of this paper 
in terms of the MacDowell-Mansouri Conformal Group Spin(2,4) which is 
the 15-dimensional Conformal BiVector Group of the 64-dim Cl(2,4) Clifford Algebra 
but 
it can also be written in terms of 64-dim grade-0 Maximal Contraction term SL(8,R) + 1 
in which case it is known as Unimodular SL(8,R) Gravity which effectively describes 
a generalized checkerboard of 8-dim SpaceTime HyperVolume Elements and, 
with respect to Cl(16) = Cl(8)xCl(8), is the tensor product of the two 8v vector spaces 
of the two Cl(8) factors of Cl(16). If those two Cl(8) factors are regarded 
as Fourier Duals, then 8v x 8v describes Position x Momentum in 8-dim SpaceTime. 

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity 
seem to be effectively equivalent since, as Bradonjic and Stachel in arXiv 1110.2159 
said: "... in ... Unimodular relativity ... the symmetry group of space-time is ... 
the special linear group SL(4,R) ... the metric tensor ... break[s up] ... into
the conformal structure represented by a conformal metric ... with det = -1
and a four-volume element ... at each point of space-time ...[that]... may be
the remnant, in the ... continuum limit, 
of a more fundamental discrete quantum structure of space-time itself ...".
Further, 
Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the 
classical field equations associated with quantum chromodynamics (QCD), the 
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the 
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts violation 
of that symmetry unless the phase ø takes one of the special values ... 0 ( mod π ) ... 
this fine tuning is the strong CP problem ... the quantum dynamics of ... unimodular 
gravity ... may lead to the relaxation of ø to ø = 0 ( mod π ) 
without the need ... for a new particle ... such as the axion ...".



End of Inflation and Quaternionic Structure

In Cl(16)-E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(16)-E8 Physics is 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 



Cl(1,3) = Cl(0,4) = M(Q,2) has graded structure based on 1 2 1 grading of 2x2 matrices 
and 1 2 1 grading of the Quaternions, so that its total graded structure is 

1   2   1
     2   4   2
          1   2   1
1   4   6   4   1

and its Spinor structure is 2x1 Quaternion matrices 

1  2  1
1  2  1  
2  4  2    =   1  2  1   +   1  2  1

1 2 1 = 4-dim Shilov Boundary for Lie Sphere Spin(6) / Spin(4)xU(1) = 
         = half-spinors for First Generation Lepton + 3 Quarks

4s+ for Electron + 3 Up Quarks 
and 

4s- for Neutrino + 3 Down Quarks  

One copy of Cl(1,3) only has room for Particles, no AntiParticles

Cl(1,3) vectors can represent M4 physical spacetime 
but 

the CP2 part  of M4 x CP2 Kaluza-Klein is not directly 
represented by Cl(1,3).

Note that Cl(3,1) = Cl(2,2) = M(R,4) has the same Clifford Algebra dimension = 16
as does Cl(1,3) = Cl(0,4) = M(Q,2) 
but 
Cl(3,1) = Cl(2,2) = M(R,4) Spinors are 4x1 = 4-dimensional (Real Dirac Gammas) 
so physicists had to Complexify them in order to get realistic results 
while 
Cl(1,3) = Cl(0,4) = M(Q,2) Spinors are 2x4 = 8-dimensional and directly give 
the same realistic physical results of Complex Dirac Gammas. 
Roughly, 
Quaternification of the Clifford Algebra is like Complexification of Spinors. 



Cl(0,8) = Cl(1,7) = M(R,16) = M(Q,2) x M(Q,2) has graded structure

1   4    6     4     1
     4  16   24   16     4 
           6   24   36   24     6
                  4   16   24   16   4
                         1     4     6   4   1
1   8  28   56   70   56   28   8   1  

and its Spinor structure based on M(Q,2) = 16-dim is 

Spinors = sqrt(16x16) = 16 = 8+8 

Their Real / Octonionic M(R,16) structure is: 

with 8-dim +half-spinors 

and 8-dim -half-spinors  

and 8-dim vectors       
related to each other by Triality

Their Quaternionic M(Q,2) x M(Q,2) structure is 

with 2-Quaternionic +half-spinors

and 2-Quaternionic -half-spinors  

and 2-Quaternionic vectors     
representing (4+4)-dim Kaluza-Klein M4 x CP2, related to half-spinors by Triality. 

The 8-dim vectors of Cl(0,8) = Cl(1,7) correspond to B4 / D4 = OP1

Spinors = 8+8 = F4 / B4 = 52-36 = OP2

F4 = 8 + 28 + (8+8)

8 = Shilov Boundary for Lie Sphere Spin(10) / Spin(8)xU(1) = 
   = half-spinors for First Generation Fermion Particles / AntiParticles

8s+ for Particles and 8s- for AntiParticles
One copy of Cl(8) only has room for one Generation, no AntiGeneration

The AntiGeneration appears for Cl(16) = Cl(8) x Cl(8) 
but is not in E8 which omits the AntiGeneration half-spinors of Cl(16)



Cl(0,16) = Cl(1,15) = M(R,256) = M(Q,2) x M(Q,2) x M(Q,2) x M(Q,2) 
has graded structure 

1    8    28   56   70   56   28   8   1
      8    64   ...
            28   ... 
                ...                          ... 
1  16  120   ...

and its Spinor structure based on M(Q,2) = 16-dim is 

Spinors = sqrt(16x16x16x16) = 16x16 = 256 = 128+128
( equivalent to M(R,256) Spinors = 256x1 Real = 256 = 128 + 128 )

Spinors = 128+128

E8 = 120 + 128

128 = Cl(16) half-spinors for One Generation Fermion Particles and AntiParticles

The other 128 is for One AntiGeneration that is not in E8



Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen 



in 

Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1

Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 
have (4+4)x4 = 32-dim spinors 
with 

2-Quaternionic +half-spinors
and 

2-Quaternionic -half-spinors  

Cl(2,4) vectors are 6-dim but Spin(2,4) = SU(2,2) so the Twistor Correspondence 

produces 1-Quaternionic Twistors 
that represent the M4 part of M4xCP2 Kaluza-Klein 

with the CP2 part  not directly represented by Cl(2,4). 

Spinors = 4x1 Quaternion            16 = 4  8  4   =   2  4  2   +   2  4  2

2 4 2 = 8 = Lie Sphere Spin(6) / Spin(4)xU(1) Complex Domain has Cl(1,3) half-spinor Shilov Boundary
Cl(2,4) is in some sense a (1,1) Complexification of Cl(1,3) 



and in  

Cl(2,6) = Cl(3,5) = M(Q,8) = 8x8 Q-matrix grading based on 8x8 =  1   6   15   20   15   6   
1  

1    2      1
      6    12      6
            15    30   15  
                    20   40    20
                           15    30   15 
                                     6   12     6
                                            1     2     1
1   8    28    56    70   56    28     8     1 

Quaternionic M(Q,8) 8x8 Quaternionic Matrices have (4+4)x4 = 32-dim spinors

with 4-Quaternionic +half-spinors

and 4-Quaternionic -half-spinors  

and 2-Quaternionic vectors     
that represent the two 4-dim spaces of Kaluza-Klein M4 x CP2
The 8-dim vectors do not correspond to 16-dim D5 / D4xU(1) = (CxO)P1 
If you were to expand the vectors to 16-dim you would go to Cl(16) = Cl(8)xCl(8)

Spinors = 8x1 Quaternion = E6 / D5xU(1)  = 78-45-1 = 32

E6 = 15 + 30 + 32

32 = 8 16  8   =   4  8  4   +   4  8  4             

4 8 4 = Lie Sphere Spin(10) / Spin(8)xU(1)

The Quaternionic half-spinors in Cl(2,6) correspond to Lie Sphere Complex Domains
whereas 
the half-spinors in Cl(1,7) = Cl(0,8) correspond to Shilov Boundaries 
and 
the E6 of Cl(2,6) is in some aspects a Complexification of the F4 of Cl(1,7) = Cl(0,8).



7.  Batakis Standard Model Gauge Groups and Mayer-Trautman Higgs

The Mayer-Trautman Mechanism reduces 
the Lagrangian integral over the 8-dim SpaceTime whose 8-Position x 8-Momentum 
is represented by 64-dim D8 / D4xD4 where D8 is the Adjoint part of E8. 

   ∫ Standard Model Gauge Gravity   +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

to 

a Lagrangian integral over the 4-dim M4 Minkowski Physical SpaceTime part 
of Kaluza-Klein M4 x CP2

   ∫ SM GG  +  Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

by integrating out the Lagrangian Density over the CP2 Internal Symmetry Space 
and so creating a new Higgs term in the Lagrangian Density integrated only over M4. 

Since the D4 = U(2,2) of Gauge Gravity acts on the M4, there is no problem with it.

As to the D4 = U(4) of the Standard Model, U(4) contains as a subgroup color SU(3) 
which is also the global symmetry group of the CP2 = SU(3) / SU(2)xU(1) Internal 
Symmetry Space of M4 X CP2 Kaluza-Klein SpaceTime. 

A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105 said: 
“... In a standard Kaluza-Klein framework, M4 x CP2 allows 
the classical unified description of an SU(3) gauge field with gravity ... 
[and]
the possibility of an additional SU(2) x U(1) gauge field structure is uncovered. ...”. 

Since the CP2 = SU(3) / U(2) has global SU(3) action,
the SU(3) can be considered as a local gauge group acting on the M4,
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local
action on CP2 and then on M4, so the local action of U(2) on CP2 must be
integrated out to get the desired U(2) = SU(2)xU(1) local action directly on M4.



Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and
then M4 can be composed to produce a single U(1) local action on M4, so there is
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the
necessity to integrate out the local CP2 action to get something acting locally
directly on M4.

This is done by a mechanism due to Meinhard Mayer and A. Trautman in
“A Brief Introduction to the Geometry of Gauge Fields” and
“The Geometry of Symmetry Breaking in Gauge Theories”,
Acta Physica Austriaca, Suppl. XXIII (1981) 

where they say: "...

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and
F, which we will denote by A and F, respectively, are a one-form and two form on M [M4] 
with values in H [SU(2)] ... the remaining components will be subjected to
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the
Yang-Mills action on R ...
S_YM = Integral Tr ( F /\ *F )
... We can ... split the curvature F into components along M [M4] (spacetime) and
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the
mixed components (one along M, the other along G/H) will be denoted by F_!? ...
Then the integrand ... becomes
Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
...



The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)]
Yang-Mills theory
...
the middle term .. becomes, symbolically,
Tr Sum D_! PHI(?) D^! PHI(?)
where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance
of A with respect to the vector field ? , in the G/H [CP2] direction
...
the third term ... involves the contraction F_?? of F with two vector fields lying
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]
2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus,
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the
components of PHI:
Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2
... 
special cases which were considered show that ...[the equation immediately
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential,
and moreover the relative signs of the quartic and quadratic terms are correct, and
only one overall normalization constant ... is needed. ...".

See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume
I, Wiley (1963), especially section II.11: “...

...”.



Along the same lines, Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152): “...

... each point of ... the ... fibre bundle ... E consists of a four- dimensional
spacetime point x [ in M4 ] to which is attached the homogeneous space G / H
[ SU(3) / U(2) = CP2 ] ... the components of the curvature lying in the
homogeneous space G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs
scalars (with respect to spacetime [ M4 ]) ...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but
also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”. 



8.  2nd and 3rd Generation Fermions 

The 8 First Generation Fermion Particles
can each be represented by the 8 basis elements {1,i,j,k,E,I,J,K} of the Octonions O  

1 <=> e-neutrino
i <=> red down quark
j <=> green down quark
k <=> blue down quark

E <=> electron
I <=> red up quark
J <=> green up quark
K <=> blue up quark                           with AntiParticles being represented similarly. 

The Second and Third Generations can be represented by
Pairs of Octonions OxO  and  Triples of Octonions OxOxO
respectively.

When the non-unitary Octonionic 8-dim spacetime is reduced to the
Kaluza-Klein M4 x CP2 at the End of Inflation,
there are 3 possibilities for a fermion propagator from point A to point B:

1 - A and B are both in M4, 
so its path can be represented by the single O;

2 - Either A or B, but not both, is in CP2, 
so its path must be augmented by one projection from CP2 to M4, 
which projection can be represented by a second O, 
giving a second generation OxO;

3 - Both A and B are in CP2, 
so its path must be augmented by two projections from CP2 to M4, 
which projections can be represented by a second O and a third O,
giving a third generation OxOxO.

Combinatorics contributes to Fermion mass ratios. For example:

Blue Down Quark is 1 out of 8 and Blue Up Quark is 1 out of 8
so the Down Quark : Up Quark mass ratio is 1 : 1 

Blue Strange Quark is 3 out of 8x8 = 64 and Blue Charm Quark is 17 out of 8x8 = 64
so the Strange Quark : Charm Quark mass ratio is 3 : 17

Blue Beauty Quark is 7 out of 8x8x8 = 512 and Blue Truth Quark is 161 out of 8x8x8 = 512 
so the Beauty Quark : Truth Quark mass ratio is 7 : 161



 9.  Schwinger Sources with inherited Monster Group Symmetry
have 

Kerr-Newman Black Hole structure size about 10^(-24) cm 
and 

Geometry of Bounded Complex Domains and Shilov boundaries

The Cl(16)-E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is 

   ∫ SM GG  +  Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

Consider the Fermion Term. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so 
that effectively themass term is, in the conventional picture, an ad hoc inclusion.

The Cl(16)-E8 model does not put in the mass m in an ad hoc way, 
but constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

The Cl(16)-E8 model constructs the Lagrangian integral such that
the mass m emerges as the integral over the Schwinger Source spacetime region
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has local symmetry of the Spin(8) gauge group 
from which the first generation spinor fermions are formed as +half-spinor and -half-spinor spaces

and 
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7



Consider the SM GG term from Gauge Gravity and Standard Model Gauge Bosons. 
The process of breaking Octonionic 8-dim SpaceTime
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein
creates differences in the way gauge bosons "see" 4-dim Physical SpaceTime

There 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces
with Quaternionic structure consistent with 4-dim Physical SpaceTime: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the 
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )

The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4                                                  .

an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 



The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).

They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2                                                                    .

an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).

The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2                                                                    .

an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.



The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4                                                                              .

an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.

Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford 
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines 
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



Ghosts

AQFT of Cl(16)-E8 Physics comes from the generalized von Neumann factor algebra 
constructed by completion of the union of all tensor products of Cl(16) Clifford Algebra 
where each Cl(16) contains E8 and a local Lagrangian constructed from E8. 
The tensor product structure of Cl(16)-E8 AQFT is analogous to the sum-over-histories 
structure of Path Integral Quantization. 
Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: “... Because of gauge invariance, 
the classical Yang-Mills Lagrangian does not define a propagator for the gauge field. 
Using the path integral formulation of quantum field theory, Faddeev and Popov 
attributed this effect to the overcounting of gauge equivalent configurations. By fixing 
the gauge, Feynman diagrams are generated but unitarity is lost unless additional 
quantum fields are introduced: the ghost particles ... 

... FIG. 1. The ghost and the gauge field: The single lines represent a local coordinate 
system of a principal fiber bundle of base space-time. The double lines are 1 forms. 
The connection of the principle bundle w is assumed to be vertical. Its contravariant 
components PHI and X are recognized, respectively, as the Yang-Mills gauge field and  
the Faddeev-Popov ghost form ... By assumption, the ghost does not contribute to the 
description of motions tangent to the section. The exterior differential over ... the 
principal bundle ... of a function also splits, and its component normal to the section is 
recognized as the BRS operator ... the Cartan-Maurer structural theorem, which states 
the compatibility of the connection with the fibration, implies the BRS transformation 
rules of the gauge and ghost fields ... the ghost does not contribute to the curvature 2 
form (field strength) and may thus be eliminated from the description of the classical 
theory. ... In ... the construction of the effective Lagrangian by using the generating 
functional ... No infinite constant has to be extracted, as the differential of the volume 
element of the group is actually lifted into the effective Lagrangian in the form of the 
ghost. The nongeometric transformation of the antighost, a Lagrange multiplier, is not 
recovered. However, the proof of renormalizability is not altered by the noninvariance of 
the effective Lagrangian, as one usually cancels the antighost variation via its equations 
of motion. On the contrary, the renormalized BRS operator is shown, as geometry 
suggests, not to act on the antighost ...”. 



There are two D4 in D8 in E8 in Cl(16): D4 Gravity and D4 Standard Model 

SU(4) / SU(3) = 1 Cartan + CP3  = SU(2) + CP2 
CP3 = Projective Twistors contains SU(2) and is Chiral (Andrew Hodges “One to Nine”)

CP2 = SU(3) / SU(2)xU(1)



10. Fermion Mass Calculation

In the Cl(16)-E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(16)-E8 model fermions correspond to Schwinger Source Kerr-Newman Black Holes, 
so the quark mass in the Cl(16)-E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(16)_E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(16)-E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Mendel Sachs and Particle Masses
Frank Dodd (Tony) Smith, Jr. - 2014

Mendel Sachs, in his books “General Relativity and Matter” (1982) and 
“Quantum Mechanics from General Relativity” (1986) calculated 
electron / muon and Proton / Tquark mass ratios substantially consistent with 

Cl(16)-E8 Physics masses e = 0.511 MeV, m = 106 MeV, P = 938 MeV, T = 128.5 GeV
saying (my comments set off by brackets [[  ]] ): 
“... the inertial mass of an elementary (spinor) particle [i]s 
determined by the curvature of space-time in its vicinity, representing 
the coupling of this particle to its environment of particle-antiparticle pairs ... 
[[ In Cl(16)-E8 Physics the particle-antiparticle pairs form a Schwinger Source Kerr-Newman Black Hole ]]
Because the coupling of the observed electron to the pairs ... is electromagnetic, 
the electron's mass is proportional to the fine structure constant ...

[[ In Cl(16)-E8 Physics the gauge symmetry of the force determines the geometry of the Schwinger 
Source and its Green’s Function. ]] 

The electron mass is one member of a mass doublet, predicted by this theory.
The other member, the muon, arises because occasionally the observed electron can 
excite a pair of the background, which in turn changes the features of the geometry of 
space-time in the vicinity of the electron. ...

[[ In Cl(16)-E8 Physics the “excite” producing second and third generations is due to World-Lines 
traversing CP2 Internal Symmetry Space as well as M4 Physical Spacetime of M4xCP2 Kaluza-Klein ]]

Because the excitation of the pair is due to an electromagnetic force, 
the new mass ... is 3 / 2 alpha = 206 times greater than the old mass. ...
This theory also predicts that the proton should have a sister member of a doublet ... 



To compute the inertial mass of the electron, consider first 
the frame of reference whose spatial origin is at the site of the observed electron, 
with the pairs of the background in motion relative to this point 
... 
Using the method of Green's functions ...  we see that the quaternion metrical field ... in 
the linear approximation, reduce to an integral equation with ... solutions ...[that]... are 
the linear approximation ... to the spin-affine connection field ... 
the solutions ... of the integral Equation ... lead directly to the (squared) mass 
eigenvalues ... the eigenvalues of the mass operator are the absolute values of the 
squares of the matrix elements above 
... 
The pairs interact with each other in a way that makes them appear to some
'observed' constituent electron as 'photons'. ... Nevertheless,the pairs do have 'inertia' 
by virtue of their bound electrons and positrons that are not , in fact, annihilated. ... 
From a distance greater than a 'first Bohr orbit' of one of the particle components of a 
pair, it appears, as a unit , to be an electrically neutral object. But as the (observed) 
electron comes sufficiently close to the pair so as to interact with its separate 
components, energy is used up in exciting the pair, thereby decreasing the relative 
speed between the pair and the observed electron.
If the primary excitation of a pair (as 'seen' by the observed electron) is quadrupolar, 
and  if the ground state of the pair corresponds to n = 1; then the
first excited Bohr orbital with a quadrupolar component is the state with n' = 3.

[[ Quadrupolar implies 4+4 Kaluza-Klein of Cl(16)-E8 Physics ]]

With these values ... it follows that the ratio of mass eigenvalues is ... 3 / 2 alpha = 206 
... The reason for this is that the curvature of space-time, in the vicinity of the observed 
electron, that gives rise to its inertia, is a consequence of the electromagnetic coupling
between the matter components of the system. ...
Summing up, the inertial mass of an elementary (spinor) particle was determined by the 
curvature of space-time in its vicinity, representing the coupling of this particle to its 
environment of particle-antiparticle pairs. 

[[ Green’s functions for each force imply geometric structure of Schwinger Sources ]]

The significant domain of space populated by pairs that contributes to the electron mass 
is the order of 10^(-15) cm ,,, 

[[ Schwinger Source size in Cl(16)-E8 Physics is much smaller, about 10^(-24) cm ]]
 
Because the coupling of the observed electron to the pairs - that gives it inertia - is 
electromagnetic, the electron's mass is proportional to the fine structure constant - 
which is a measure of the strength of this coupling. ...”. 



11. Kobayashi-Maskawa Parameters

  

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...



The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln

The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(16)-E8 model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



12. Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



13. Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(16)-E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact.



14. Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(16)-E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(16)-E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(16)-E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



15. Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum superposition of all possible virtual first-generation particle-antiparticle fermion
pairs allowed by the Pauli exclusion principle to live on that vertex. (The second 
generation fermions live on two vertices and the third-generation fermions live on three
vertices which pairs or triples of vertices act at our energy levels very much like one 
vertex.)

Once a Planck-mass black hole is formed, it is stable in the E8 model.
Less mass would not be gravitationally bound at the vertex.
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles whose average mass is about
( 0 + 0.0005 + 6 x 0.312) / 8 = 0.234 GeV. 

There are 8x8 = 64 particle-antiparticle pairs 
and 2^64 = 1.8 x 10^19 combinations of pairs, ranging in size from 1 to 64 pairs.

The 64-pair mass is about 64 x 2 x 0.234 = 29.952 GeV 
and the 32-pair mass is about 14.976 GeV.

If the 32-pair mass is taken to be typical, then the total mass of all 2^64 combinations
would be about 14.976 x 1.8 x 10^19 = 26.957 x 10^19 GeV.

However, the Pauli exclusion principle would prevent participation of pairs of fermions
unless the pairs formed a bosonic pion-type state. 
Of the 64 pairs, only 12 are bosonic pion-type states,
and 
a pion-type state has mass about 139.57 / 625.5 times the mass of its two fermions,
so 
the realistic total mass should be about ( 139.57 / 625.5 ) ( 12 / 64 ) x 26.957 x 10^19 =
= 1.128 x 10^19 GeV.

The value for the Planck mass given by Particle Data Group (2013) 
is 1.221 x 10^19 GeV.



16. Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(16)-E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8) 

   ∫ GG SM  +  Fermion Particle-AntiParticle           +   Higgs   
4-dim M4                                                                                          . 

with the Higgs term coming from integrating over the CP2 Internal Symmetry Space 
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism 

This shows that the Force Strength is made up of two parts:

the relevant spacetime manifold of gauge group global action 
and 

the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally 
of the gauge force term of the gauge boson acting locally 
for the gauge bosons of each of the four forces:

U(1) for electromagnetism 
SU(2) for weak force 
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for 
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form. 
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(16)-E8 model does not put in force strength g ad hoc, 
but constructs the integral such that 
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by 
that gauge boson, that is, in terms of the symmetric space with global symmetry of the 
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1 
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2 
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is (ignoring technicalities for exposition) the geometric factor for force strengths.  

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2) 
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1) 
SU(3) for SU(4) / SU(3)xU(1) 

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces 
correspond to bounded complex domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) 
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4



Very roughly,  think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.

That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means 
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:

1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
2 - renormalization running (important for color force)

Consider  Massive Gauge Bosons:

Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of 
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes, 
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons, 
so that the geometric strength of the weak force should be reduced by 1/MW^2

That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137



Consider Renormalization Running for the Color Force:: That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale 

weak strength = G_F (Fermi's weak force G) 
electromagnetism = 1/137

he use of compact volumes is itself a calculational device, 
because it would be more nearly correct, 
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space 
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized 
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, 
and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.



Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1),    IV5             4        RP^1xS^4

SU(3),      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2),     Spin(5) / SU(2)xU(1),    IV3             2        RP^1xS^2

U(1),                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force,                    M                                Vol(M)

gravity,                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^2,               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity,          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^4,    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(16)-E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(16)-E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all other 
masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs" Higgs in CP2 Internal Symmetry Space
  |"           |
  | "          |
  | "          |
  | mass = 145"| Non-Condensate Higgs Mass = 145
  |"           |
  |            |
  |            |
Higgs " Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(16)-E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar " Effective Higgs in CP2 Internal Symmetry Space
 \"  |"  /"           |
  \ " |    / "           |
   \" |  /mass = 145"     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(16)-E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



17. Higgs - Truth Quark Condensate System with 3 Mass States

The Cl(16)-E8 model identifies the Higgs with Primitive Idempotents 
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded 
single fundamental scalar particle, but rather the Higgs is seen as a quantum process 
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.  

( from hep-ph/0307138 )

The Magenta Dot  is the high-mass state of a 220 GeV Truth Quark and a 240 
GeV Higgs. It is at the critical point of the Higgs-Tquark System with respect to Vacuum 
Instability and Triviality. It corresponds to the description in hep-ph/9603293 by Koichi 
Yamawaki of the Bardeen-Hill-Lindner model. That high-mass Higgs is around 250 GeV 
in the range of the Higgs Vacuum Instability Boundary
which range includes the Higgs VEV.

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary 
line is based on Renormalization Group calculations with the result that MH / MT = 1.1 
as described by Koichi Yamawaki in hep-ph/9603293 .

The Cyan Dot  where the Gold Line leaves the Triviality Boundary to go into our 
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and Higgs around 
200 GeV. It corresponds to the Higgs mass calculated by Hashimoto, Tanabashi, and 
Yamawaki in hep-ph/0311165 where they show that
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark condensate 
172 < MT < 175 GeV and 178 < MH < 188 GeV.
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality Boundary at 
which the composite nature of the Higgs as T-Tbar condensate in (4+4)-dim Kaluza-
Klein becomes manifest.

The Green Dot  where the Gold Line terminates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



The conventional Standard Model has structure: 
spacetime is a base manifold

particles are representations of gauge groups
gauge bosons are in the adjoint representation

fermions are in other representations (analagous to spinor) 
Higgs boson is in scalar representation

The Cl(16)-E8 model has structure
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8):

spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints)
gauge bosons are in the adjoint D8 part of E8 (28+28 = 56 of the 120 D8 adjoints) 

fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors.

There is no room for a fundamental Higgs directly appearing in the E8, 
rather, it emerges from the Mayer-Trautman Mechanism 
with formation of Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime. 
To see how that Higgs works in terms of the Cl(16) = Cl(8)xCl(8) Clifford Algebra, 
embed 248-dim E8 into the 256-dim real Clifford algebra Cl(8):

Cl(8)                                256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive                            16 = 1                        +  6                        + 1
Idempotent                                                          +  8

E8 Root Vectors              240 =       8 + 28 + 56 + 56 + 56 + 28 + 8

E8                                    248 =       8 + 28 + 56 + 64 + 56 + 28 + 8

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed
into two 8-dimensional half-spinor parts each of which is related by Triality
to 8-dimensional spacetime and has Octonionic structure. 

In that decomposition: the 1+6+1 = (1+3)+(3+1) is related to two copies of
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure 
and
the 8 = 4+4 is related to two copies of
a 4-dimensional Co-Associative subspace of the Octonionic structure 

( see  the book “Spinors and Calibrations” by F. Reese Harvey   ) 

The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
when combined with the 240 E8 Root Vectors forms the full 248-dimensional E8.
It represents a Cartan subalgebra of the E8 Lie algebra.

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
corresponds to the Higgs of the Cl(16)-E8 model. 



The half-spinors generated by the Higgs part of the Cl(8) Primitive Idempotent represent

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron 

so the E8 Higgs effectively creates/annihilates the fundamental fermions 
and

the E8 Higgs is effectively a condensate of fundamental fermions.

In the Cl(16)-E8 model the high-energy 8-dimensional Octonionic spacetime reduces, 
by freezing out a preferred 4-dim Associative Quaternionic subspace,
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2
with 4-dim M4 physical spacetime.

The (1+3)+(3+1) part of the Cl(8) Primitive Idempotent includes 

the 1of Cl(8) grade-0 scalar ( that determines M4 transformation properties )
and 3+3 = 6 of the Cl(8) grade-4 
and the 1 of Cl(8) grade-8 

so the Cl(16)-E8 model Higgs transforms as a scalar 
with respect to 4-dim M4 Physical SpaceTime
and is consistent with LHC observations ( see arXiv 1307.1432 ).

Not only does the Cl(16)-E8 model Higgs fermion condensate transform 
with respect to 4-dim physical spacetime like the Standard Model Higgs 
but
the geometry of the reduction from 8-dim Octonionic spacetime
to (4+4)-dimensional Batakis Kaluza-Klein, 
by the Mayer-Trautman Mechanism, 
gives the Cl(16)-E8 Higgs ElectroWeak Symmetry-Breaking Ginzburg-Landau structure.

Since the second and third fermion generations emerge dynamically 
from the reduction from 8-dim to 4+4 -dim Kaluza-Klein, 
they are also created/annihilated by the Primitive Idempotent Cl(16)-E8 Higgs 
and are present in the fermion condensate. 

Since the Truth Quark is so much more massive that the other fermions,
the Cl(16)-E8 model Higgs is effectively a Truth Quark condensate.

When Triviality and Vacuum Stability are taken into account,
the Cl(16)-E8 model Higgs and Truth Quark system has 3 mass states.



As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves
according to     d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by
beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs
mass according to the tree level formula 
m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda
is large. In that case, beta_lambda is dominated by the lambda^2 term, which
drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass,
we expect the standard model to enter a strong coupling regime 
at relatively low energies, losing in the process our ability to calculate.
This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ...
it is natural to think that this effect is caused by new strong interactions,
and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Composite Higgs as Tquark condensate studies by Yamawaki et al have produced
realistic models that are consistent with the Cl(16)-E8 model with a 3-State System:

1 - The basic Cl(16)-E8 model state 
with Tquark mass = 130 GeV and Higgs mass = 126 GeV

2 - Triviality boundary 8-dim Kaluza-Klein state described by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
“... "... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...



based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".

3 - Critical point BHL state
with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark
condensate ... is based on the RG equation combined with the compositeness
condition ... start[s] with the SM Lagrangian which includes explicit Higgs
field at the Lagrangian level ... BHL is crucially based on the perturbative
picture ...[which]... breaks down at high energy near the compositeness scale 
/\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, 
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect  mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v 
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ... 
the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. 
The Higgs boson was predicted as a tbar-t bound state 
with a mass MH = 2mt based on the pure NJL model calculation. 
Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".



8-dim Kaluza-Klein spacetime physics as required by Hashimoto, Tanabashi, and
Yamawaki for the Middle State of the 3-State System

was described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-Ll05
in terms a M4xCP2 structure similar to that of the Cl(16)-E8 model.

Although spacetime and Standard Model gauge bosons worked well for Batakis,
he became discouraged by difficulties with fermions,

perhaps because he did not use Clifford Algebras with natural spinor structures
for fermions.

Calculations of the Low-Mass State of Higgs and Truth Quark have been given 
in Chapters 10 and 16 of this paper. Here are similar details for Middle and High Mass: 

Middle Mass State: 

In the Cl(16)-E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.



As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



High Mass State: 
In the Cl(16)-E8 model, the the High-Mass Higgs State is at the Critical Point of the 
Higgs-Tquark System

( from hep-ph/0307138 )
where the Triviality Boundary intersects the Vacuum Instability Boundary which is also
at the Higgs Vacuum Expectation Value VEV around 250 GeV.
As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions
and so has a cross-section that is about 25% of the Higgs Ground State cross-section.

The Cl(16)-E8 model view is 3 Mass States for Higgs and Truth Quark. 
Opposed to the Cl(16)-E8 view is the Fermilab / CERN / Establishment view 

that there is only one Higgs Mass State ( Low Mass around 126 GeV ) 
and only one Truth Quark Mass State (Middle Mass around 174 GeV ). 

Their view is represented in the above Mh-Mt diagram adapted from arXiv 1307.3536 by  
Buttazzo, Degrassi, Giardino, Giudice, Sala, Salvio, and Strumia who say "... from 
data ... of the Higgs ... and the ... [Tquark] Yukawa coupling ... we extrapolate ... SM 
parameters up to large energies ... Then we study the phase diagram of the Standard 
Model in term of high-energy parameters, finding that
the measured Higgs mass roughly corresponds to ... vacuum metastability ... 
the SM Higgs vacuum is not the true vacuum ... our universe is potentially unstable ...”.



The Cl(16)-E8 model has no vacuum metastability problem 
because it has 3 sets of Higgs-Tquark mass states which modify the phase diagram 

so that the Low-Mass Ground State is in the region of Stability 
and the Middle-Mass State is at the boundary of Non-Perturbativity 
and the High-Mass State at the Critical Point has Higgs mass = Higgs VEV. 

The two additional Tquark mass states and Higgs mass states are 
not recognized by the Fermilab/CERN/Establishment. 

The two Tquark states (TSFermilabgroundTquark and FermilabHighTquark) have been 
seen at Fermilab and 
the LHC has seen indications of the Two Higgs states (LHC Higgs 2 and LHC Higgs 3) 

whose status should be clarified by the 2015-2016 LHC Run. 



Here are details of those additional Fermilab and LHC states: 

In 1994 a semileptonic histogram from CDF

( from FERMILAB-PUB-94/097-E )

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

( from hep-ex/9703008 )

also seems to me to show all three states of the T-quark.
The fact that the low (green) state showed up in both independent detectors
indicates
a significance of 4 sigma.
Some object that the low (green) state peak should be as wide as the peak for the
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate
becomes manifest and
the low (cyan) state should be narrow because it is in the usual non-trivial region
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF

( from hep-ex/9802017 )
seems to me to show both the low (green) state and the middle (cyan) T-quark state.

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF

( from hep-ex/9801014 )
showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.



In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at
page 159 said:

"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 
decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay is corresponds to the 2-jet (dashed curve) event 
at the low (green) energy level.

After 1998 Fermilab and CERN have focussed attention on detailed analysis
of the middle (cyan) T-quark state, getting much valuable detailed information
about it but not producing much information about the low or high Tquark states. 



In the 25/fb of data collected through the run ending with the long shutdown at 
the end of 2012, 

the LHC has observed a 126 GeV state of the Standard Model Higgs boson.

Here are some details about the LHC observation at 126 GeV and related results shown 
at Moriond 2013:

The digamma histogram for ATLAS

shows only one peak below 160 GeV and it is around 126 GeV.



CMS shows the cross sections for Higgs at 125.8 GeV

to be substantially consistent with the Standard Model for the WW and ZZ channels,
a bit low for tau-tau and bb channels (but that is likely due to very low statistics there),
and a bit high for the digamma channel (but that may be due to phenomena related
to the Higgs as a Tquark condensate).



A CMS histogram (some colors added by me) for the Golden Channel Higgs to ZZ to 4l 
shows the peak around 126 GeV (green dots - lowHiggs mass state). 
The CMS histogram also indicates other excesses
around 200 GeV (cyan dots - midHiggs mass state)
and around 250 GeV (magenta dots - highHiggs mass state).
An image of one of the events is shown below the histogram.



An ATLAS ZZ to 4l histogram (some colors added by me) 
show the peak around 126 GeV (green dots - low Higgs mass state. 
The ATLAS histogram also indicates other excesses 
around 200 GeV (cyan dots - middle Higgs mass state)
and around 250 GeV (magenta dots - high Higgs mass state) .
An image of one of the events is shown below the histogram.



CMS showed a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel
where 
the top red line represents the expected cross section of a single Standard Model Higgs
and the lower red line represents about 20% of the expected Higgs SM cross section.

The green dot peak is at the 126 GeV Low Mass Higgs state 
with expected Standard Model cross section.
The cyan dot peak is around the 200 GeV Mid Mass Higgs state 
expected to have about 25% of the SM cross section.
The magenta dot peak is around the 250 (+/- 20 or so) GeV High Mass Higgs state 
expected to have about 25% of the SM cross section.

The (?) peak is around 320 GeV where I would not expect a Higgs Mass state
and I note that in fact it seems to have gone away in the full ATLAS ZZ to 4l histogram 
shown above because between 300 and 350 GeV the two sort-of-high excess bins are 
adjacent to deficient bins .
It will probably be no earlier than 2015 (after the long shutdown) that the LHC will 
produce substantially more data than the 25/fb available at Moriond 2013 and therefore 
no earlier than 2016 for the green and yellow Brazil Bands to be pushed down 
(throughout the 170 GeV to 500 GeV region) below 10 per cent (the 10^(-1) line) of the 
SM cross section as is needed to show whether or not the cyan dot, magenta dot, 
and/or (?) peaks are real or statistical fluctuations.
My guess (based on the Cl(16)-E8 model) is that the cyan dot and magenta dot peaks 

will prove to be real and that the (?) peak will go away as a statistical fluctuation. 



Sgr A* and Higgs = Tquark-Tantiquark Condensate

Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it
increases in energy, ionizing into protons and electrons, and eventually producing a
fairly dense cloud of infalling energetic protons whose collisions with ambient protons
are at energies similar to the proton-proton collisions at the LHC.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...".

In addition to the Galactic Center observations,
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere

by looking at the Earth Limb.



Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV .. Appears when LAT is pointing at the Limb ...".

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with
Protons and other nuclei in Earth's atmosphere produce gamma rays,
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs
produced by collisions analagous to those at the LHC.

Olivier K. in a comment in Jester's blog on 10 November 2012 said:
"... Could the 135 GeV bump be related ... to current Higgs ... properties ? ...
The coincidence between GeV figures ...[ for LHC ] Higgs mass and
this [ Fermi LAT ] bump is thrilling for an amateur like me...".

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:
"... the plot shows the energy of *single* photons as measured by Fermi,
not the invariant mass of photon pairs ...".
Since the LHC 125 GeV peak is for "invariant mass of photon pairs"
and the Fermi LAT 135 GeV peak is for ""single" photons"
how could both correspond to a Higgs mass state around 130 GeV ?



The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot)

with the Higgs at rest decaying into a photon pair (green arrows)
giving the observed Higgs peak (around 130 GeV) as invariant mass of photon pairs.

Fermi LAT at Galactic Center and Earth Limb sees collisions of one high-energy proton 
with a low-energy (relatively at rest) proton forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying
into two photons: one with low energy not observed by Fermi LAT
and the other being observed by Fermi LAT as a high-energy gamma ray carrying
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon.

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon.



18. Segal-type Conformal gravity with conformal generator structure 
giving 

Dark Energy, Dark Matter, and Ordinary Matter ratio

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennnis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

Now the Cl(16)-E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



19. Dark Energy explanations for Pioneer Anomaly 
and Uranus spin-axis tilt

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager



trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...
The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts
should be a consequence of the existence of some local curvature in light geodesics
when using the coordinate speed of light in an expanding spacetime. This suggests
that the Pioneer effect is nothing else but the detection of cosmological expansion
in the solar system. ... the ... problem of the detected misfit between the calculated
and the measured position in the spacecrafts ... this quantity differs from the
expected ... just in a systematic "bias" consisting on an effective residual
acceleration directed toward the center of coordinates;
its constant value is ... H c ...
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit
does not experience the systematic bias but only a very small correction ... which is
not detectable ... in the old Foucault pendulum experiment ... the motion of the
pendulum experiences the effect of the Earth based reference system being not an
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new
cosmological Foucault experiment, the solar system based coordinates, being not
the true inertial frame with respect to the expansion of the universe, mimics the
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-on-
a-balloon) while unbound (escape velocity) objects are in another phase
(expanding balloon) that "feels" expansion of our universe is very similar to my
view of such things as described on this page.
The Rosales and Sanchez-Gomez paper very nicely unites:

the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:



a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you
see that the full conformal dark energy region gives an "extra acceleration" that
acts as a "quadratic in time term" that has been considered as an explanation of the
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S.
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064.

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is
effectively present. If there is a phase transition (around Uranus at 20 AU)
whereby ordinary matter dominates inside that distance from the sun
and exotic dark energy / dark matter appears at greater distances,
then Jack's model could also explain the Pioneer anomaly
and it may be that Jack's model with ordinary and exotic phases
and my model with deSitter/Poincare and Conformal phases
may be two ways of looking at the same thing.
As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random
Higgs Ocean ... which soaks up the choppy random troublesome zero point
energy ...".
In other words in a region in which ordinary matter is dominant, such as the Sun
and our solar system, the mass-giving action of the Higgs mechanism "soaks up"
the Dark Energy zero point conformal degrees of freedom that are dominant in
low-ordinary mass regions of our universe (which are roughly the intergalactic
voids that occupy most of the volume of our universe).
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus:
It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F.
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular
orbits of Uranus and Neptune makes it very difficult to use them to detect the
Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to
locate precisely ] ...".

According to a google cache of an Independent UK 23 September 2002 article by
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were
stabilised about three axes by intermittent rocket boosts. The unpredictable
accelerations caused by these are at least 10 times bigger than a small effect like
the Pioneer acceleration, so they completely cloak it. ...".



20. Dark Energy experiment by BSCCO Josephson Junctions 
and geometry of 600-cell

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe
and
Beck and Mackey proposed 2 Photon-GraviPhoton phases:
Minkowski/Photon phase locally Minkowski with ordinary Photons and
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39).
so that we see Dark Energy as only 3.9 GeV/m^3
Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry
(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.

The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.
Neutrino masses are involved because their mass is zero at tree level
and their masses that we observe come from virtual graviphotons becoming virtual 
neutrino-antineutrino pairs.

BSCCO superconducting crystals are by their structure natural Josephson
Junctions. Dark Energy accumulates (through graviphotons) in the
superconducting layers of BSCCO.
Josephson Junction control voltage acts as a valve for access to the
BSCCO Dark Energy, an idea due to Jack Sarfatti.

Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic
dark energy .... is based on a Ginzburg-Landau ... phase transition for the
gravitational activity of virtual photons ... in two different phases:
gravitationally active [GraviPhotons] ...
and gravitationally inactive [Photons] 
...
Let |P|^2 be the number density of gravitationally active photons ...
start from a Ginzburg-Landau free energy density ...

F = a |P|^2 + (1/2) b |P|^4
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ...

Peq = 0 [and] Feq = 0
... for T< Tc

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is ..

h v = ln3 k T



... dark energy density ...[is]...
rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4

... The currently observed dark energy density in the universe of
about 3.9 GeV/m^3 implies that the critical frequency v_c is ...

v_c = 2.01 THz
... BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV
and the critical temperature of ... YBCO ... around 90 K ...

h v_c = 8 x 10^(-3) eV
... Solar neutrino measurements provide evidence for a neutrino mass of
about m_v c^2 = 9 x 10^-3 eV ...

[ the Cl(16)-E8 model has first-order masses for the 3 generations of neutrinos as
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ...
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ...
energy gap would be of the order of typical neutrino mass differences ...".

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ...
with ... rotating superconducting rings ... demonstrated ...
a clear azimuthal acceleration ... directly proportional to the
superconductive ring angular acceleration, and
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London
moment magnetic trapped flux, rekported an anomalous Cooper pair mass
excess in thin rotating Niobium supeconductive rings ...
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .
The binding energy is Ec = u c^2 :

m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs,
their zeropoint energies form a condensate capable of the
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum
fluctuations:

rho* = (1/2) ( pi h / c^3 ) (v_c)^4



in vacuum one may put rho* = rho_vac from which the cosmological cutoff
frequency v_cc is estimated as

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is:

Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc

Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor.
...".

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors
separated by a thin barrier, i.e. Josephson junction, associated with
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also
provides a unique way to generate high-frequency electromagnetic (EM)
radiation by dc bias voltage ... The discovery of cuprate high-Tc
superconductors accelerated the effort to develop novel source of EM
waves based on a stack of atomically dense-packed intrinsic Josephson
junctions (IJJs), since the large superconductivity gap covers the whole
terahertz (THz) frequency band. Very recently, strong and coherent THz
radiations have been successfully generated from a mesa structure of
Bi2Sr2CaCu2O8+d single crystal ...[ BSCCO image from Wikipedia

  ]

which works both as the source of energy gain and as the cavity for
resonance. This experimental breakthrough posed a challenge to
theoretical study on the phase dynamics of stacked IJJs, since the
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge
inductive coupling of IJJs produced by the nanometer junction separation
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon
system, in which +/- pi kinks in phase differences are developed
responding to the standing wave of Josephson plasma and are



stacked alternately in the c-axis. This novel solution of the inductively
coupled sine-Gordon equations captures the important features of
experimental observations.
The theory predicts an optimal radiation power larger than the one
observed in recent experiments by orders of magnitude ...".

What are some interesting BSCCO JJ Array configurations ?

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ...
a Josephson junction consists of two superconductors with an insulator
sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute
value squared yields the density of superconducting electrons. Denote the
phase difference between the two wave functions ... by P(t).
...
at zero external voltage a superconductive current given by Is = Ic sin(P)
flows between the two superconducting electrodes ... Ic is the maximum
superconducting current the junction can support.
...
if a voltage difference V is maintained across the junction, then the phase
difference P evolves according to

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v
... can be interpreted as the energy change of a Cooper pair that is
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the
lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the
uniform dc current and the cavity modes, which permits large supercurrent
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ...
The maximal radiation power ... is achieved when the length of BSCCO
single crystal at c-axis equals the EM wave length. ...".



Each long BSCCO single crystal looks geometrically like a line
so configure the JJ Array using BSCCO crystals as edges.

The simplest polytope, the Tetrahedron, is made of 6 edges:
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit
corresponds to rotated operations in spin space. ...”.



42 edges make an Icosahedron plus its center
 (image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.
It has 20 cells which are approximate Tetrahedra in flat 3-space
but become exact regular Tetrahedra in curved 3-space.

Could an approximate-20Tetrahedra-Icosahedron configuration
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy
might regularize the configuration to exact Tetrahedra and so
curve/warp spacetime from flat 3-space to curved 3-space ?



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron
which is exact because the 600-cell lives on a curved 3-shere in 4-space.
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ
approximating projection of a 600-cell into 3-space
tap into Dark Energy so that the Dark Energy might regularize
the configuration to exact Tetrahedra and an exact 600-cell
and so curve/warp spacetime from flat 3-space to curved 3-space ?



The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell as follows: Consider 3-dim models of 600-cell such
as metal sculpture from Bathsheba Grossman who says:
"… for it I used an orthogonal projection rather than the Schlegel
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective
distortion. …".

For the Dark Energy experiment each of the 720 lines would be made of a
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic
Josephson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell has 6 BSCCO crystal JJ edges.

Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting
Josephson Junction layers of the 720 BSCCO crystals will bond with
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or

2 - work and open the door for humans to work with Dark Energy.

Consider BSCCO JJ 600-cells

   in this configuration: 



First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron
shown here as a 3D stereo pair:

Cuboctahedra do not tile 3D flat space without interstitial octahedra

but BSCCO JJ 600-cell cuboctahedra can be put together
square-face-to-square-face in flat 3D configurations including flat sheets.



As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron

give it an inherently 4D structure consistent with the green cuboctahedron

central figure of a 24-cell (3D stereo 4thD blue-green-red color)
that tiles flat Euclidean 4D space.

So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space
but
if BSCCO JJ Dark Energy act to transform flat space into curved space
like a 720-edge 600-cell with 600 regular tetrahedra
then
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure
into
a 720-edge BSCCO JJ 600-cell structure that likes curved space.



There is a direct JItterbug transformation of
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to
12 icosahedron vertices as Golden Ratio points of octahedral edges.
There are two ways to map a midpoint to a Golden Ratio point.
For the Dark Energy experiment the same choice of mapping
should be made consistently throughout the BSCCO JJ 600-cell structure.

The result of the Jitterbug mapping is that
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices
is mapped to
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices



and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way
( This is why icosahedral QuasiCrystal structures do not extend as simply
throughout flat 3D space as do cuboctahedral structures ).

However, the BSCCO JJ 600-cell structure JItterbug icosahedra
do live happily in 3-sphere curved space within the icosahedral 120-cell



which has the same 720-edge arrangement as the 600-cell ( see Wikipedia ).
The icosahedral 120-cell is constructed by 5 icosahedra around each edge.
It has:

cells - 120 {3,5}
faces - 1200 {3}

edges - 720
vertices - 120

vertex figure - {5,5/2}
symmetry group H4,[3,3,5]

dual - small stellated 120-cell
In summary, 

Jitterbug transformations and BSCCO Josephson Junctions 
may be the Geometric Key to controlling Dark Energy 

( as were Chain Reactions for Nuclear Fission and Ellipsoidal Focussing for H-Bombs )
The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.

BSCCO superconducting crystals are natural Josephson Junctions. 
Dark Energy accumulates in the superconducting layers of BSCCO. 
The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell each of whose 720 edge-lines would be made of a single BSCCO 
crystal. It may be useful to use a Jitterbug-type transformation between a 600-cell 
configuration and a configuration based on icosahedral 120-cells which also have 720 
edge-lines: 

   



21. 600-cell Geometry of Cl(16)-E8 Physics

Start by building a 600-cell from a 24-cell. 
24-cell diagrams here are adapted from those of Frans Marcelis at 

http://members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection
The 24-cell is made up of an Outer Octahedron (green), 
a Central Cuboctahedron (blue), and an Inner Octahedron (red). 
Physically, it corresponds to the 24 Root Vectors of a D4 Gauge Group 
that can represent either Gravity + Dark Energy or the Standard Model. 

To build a 600-cell, first surround each of the 24 vertices with 5 Tetrahedra
which gives you 120 of its 600 Tetrahedra. 

http://members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection
http://members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection


Next, look at the 24 Octahedra that fill up the volume of the 24-cell. 
Each Octahedron contains an Icosahedron 

  (image from wolfram mathworld) 

plus some extra volume in each Octahedron.
The extra volume can be divided into 24 vertex Tetrahedra + 96 edge Tetrahedra
so the 24-cell becomes a Snub 24-cell with 24 Icosahedral and 120 Tetrahedral cells

 ( image from eusebia.dyndns.org )
Each of the 24 Icosahedra contains 20 Tetrahedra for a total of 480 Tetrahedra
which when added to the 24+96 = 120 Tetrahedra outside the Icosahedra
 ( Tetrahedra are only approximately regular in 3D space but become regular in 4D)
give you the 480+120 = 600 Tetrahedra of the 600-cell. 



These are 4 of the Octahedra corresponding to 4-dim M4 physical spacetime 
within (4+4)-dim M4 x CP2 Kaluza-Klein of B4 / D4 
They account for 4x20 = 80 of the 600-cell Tetrahedra. 



These are 4 of the Octahedra corresponding to 4-dim CP2 internal symmetry space  
within the (4+4)-dim M4 x CP2 Kaluza-Klein of B4 / D4 

They account for 4x20 = 80 of the 600-cell Tetrahedra. 



This is one of the 8 Octahedra corresponding to 8 fundamental Fermion Particles 
within the (8+8)-dim spinor-type Octonionic Projective Plane of F4 / B4. 
The other 7 are similarly configured 
on each of the other 7 faces of the outer (green) Octahedron. 

These 8 account for 8x20 = 160 of the 600-cell Tetrahedra.



This is one of the 8 Octahedra corresponding to 8 fundamental Fermion AntiParticles 
within the (8+8)-dim spinor-type Octonionic Projective Plane of F4 / B4. 
The other 7 are similarly configured 
on each of the other 7 faces of the inner (red) Octahedron. 

These 8 account for 8x20 = 160 of the 600-cell Tetrahedra.

That is all 600 = 120 + 80 + 80 + 160 + 160 = 280 + 320 Tetrahedra of the 600-cell 
corresponding to Cl(16)-E8 Physics through the structure of F4 as follows:  

120 to 28-dim D4 for SU(2,2) Gauge Gravity or 28-dim D4 for Standard Model SU(3) 
80 + 80 to B4 / D4 for (4+4)-dim Kaluza-Klein M4 x CP2 
160 +160 to F4 / B4 for (8+8)-dim OP2 spinor fermions



Here is another way to look at 600-cells with respect to Cl(16)-E8 Physics:
The 240 Root Vectors of E8 can be represented by two 120-vertex 600-cells.
One 600 cell corresponds to 4-dim Minkowski SpaceTime and to Gravity + Dark Energy
and to 4 of the 8 coordinates of each Fermion Particle and AntiParticle
while
the other 600 cell corresponds to CP2 Internal Symmetry Space and to Standard Model
Gauge Bosons
and to the other 4 of the 8 coordinates of each Fermion Particle and AntiParticle.

Here is a more detailed discussion:
The 240 Root Vectors of E8 can be projected onto 2D as 8 circles of 30 vertices each
as shown in this diagram from Regular and Semi-Regular Polytopes III by Coxeter

in which there are 4 circles of white dots and 4 circles of black dots
with the 120 white-dots being like the 120 black dots expanded by the Golden Ratio.



The 120 + 120 division of the 240 is not the division into spacetime + particles.
That division is shown by
the 240 Root Vectors of E8 being projected onto 2D as 8 circles of 30 vertices each
in which there are 112 large dots (colored cyan) and 128 small dots (colored red) 

as shown in this diagram adapted from http://www.madore.org/~david/math/e8w.html 
where Madore says: “... E8 roots can be described, in the coordinate system we have 
chosen, as the (112) points having coordinates (±1,±1,0,0,0,0,0,0) (where both signs 
can be chosen independently and the two non-zero coordinates can be anywhere) 
together with those (128) having coordinates (±½,±½,±½,±½,±½,±½,±½,±½) (where all 
signs can be chosen independently except that there must be an even number of 
minuses) ... 

http://www.madore.org/~david/math/e8w.html
http://www.madore.org/~david/math/e8w.html


the E8 root system ... can be described as a remarkable polytope in 8 dimensions (also 
known as the Gosset 421 polytope) having 240 vertices (known, in this context, as 
“roots”), and 6720 edges ...

all vertices are on a sphere with the origin as center; this is specific to E8 ... 
the opposite of each root is again a root, and each one is orthogonal to 126 others, 
while forming an angle of π/3 with 56 others (those that are connected to it by an edge): 
the only possible angles between two roots are 0, π/3, π/2, 2π/3 and π.
The group of symmetries of this object is the group, known as the Weyl group of E8, 
generated by the (orthogonal) reflections about the hyperplane orthogonal to each root: 
this is a group of order 696729600 which can also be described as O8+(2). 
It is also the group of automorphism of the adjacency graph of the polytope.

Those 112 roots which have coordinates of the form (±1,±1,0,0,0,0,0,0) are shown as 
larger dots, and constitute a so-called D8 root system inside the E8 root system, which, 
as a polytope, is a rectified octacross; the reflections determined by those vertices 
generate a subgroup of order 5160960 (the Weyl group of D8, a subgroup of index 2 in 
{±1}≀S8) of the full Weyl group of E8. 

The 128 remaining vertices (forming a demiocteract) are shown as smaller dots; alone, 
they are not a root system because the reflection determined by one of them does not 
fix that subset. 
Note that this division of the 240 vertices as 112+128 is particular to the chosen 
coordinate system and is not preserved by symmetries of the whole (except, precisely, 
by those living in the smaller Weyl group of D8; 
so there are 135 ways of making this decomposition).

One can further divide the roots in two by calling half of them “positive” in such a way 
that the sum of two positive roots, if it is a root, is always positive, and that for every root 
either it or its opposite is positive; there are many ways to do this (in fact, precisely as 
many as there are elements in the Weyl group), and we have chosen the division given 
by a lexicographic order on the coordinates: we call positive those roots such that the 
leftmost nonzero coordinate is positive (or, by numbering the roots lexicographically 
from 0 to 239, the positive ones are those numbered 120 through 239). A choice of 
positive roots is equivalent to a choice of fundamental (or simple) roots: these are the 
positive roots which cannot be written as a sum of two positive roots, and it then turns 
out that these form a basis of the ambient 8-space and, remarkably, that every positive 
root can be written as a linear combination of fundamental roots with nonnegative 
integer coefficients (equivalently, the fundamental roots form a non-orthogonal basis in 
which the coordinates of every root are either all nonnegative or all nonpositive; there is 
a uniquely defined greatest root, whose coordinates in terms of fundamental roots 
dominates that of every other root, and which happens to be one half the sum of all 
positive roots, fundamental or not: for E8, it is ⟨4,3,6,5,4,3,2,2⟩ and, for our choices, it is 
root number 239, or (1,1,0,0,0,0,0,0)). Any choice of positive/fundamental roots can be 
brought to any other choice by a unique element of the Weyl group. 

http://en.wikipedia.org/wiki/E8_(mathematics)
http://en.wikipedia.org/wiki/E8_(mathematics)
http://en.wikipedia.org/wiki/Root_system
http://en.wikipedia.org/wiki/Root_system
http://en.wikipedia.org/wiki/4_21_polytope
http://en.wikipedia.org/wiki/4_21_polytope
http://en.wikipedia.org/wiki/Weyl_group
http://en.wikipedia.org/wiki/Weyl_group
http://en.wikipedia.org/wiki/Rectified_8-orthoplex
http://en.wikipedia.org/wiki/Rectified_8-orthoplex
http://en.wikipedia.org/wiki/8-demicube
http://en.wikipedia.org/wiki/8-demicube


If we represent the eight fundamental roots and connect two by a line whenever they 
form an angle of 2π/3 (the only other possibility being that they are orthogonal: in the 
case of E8, the angles of 3π/4 and 5π/6 do not occur), we obtain the so-called Dynkin 
diagram, which in the case of E8 has seven nodes in a simple chain and an eighth 
branching from the third. Here, we number the fundamental roots in the same total order 
as chosen to define the positive roots (i.e., lexicographic order on the coordinates; then 
the fundamental roots 1 through 8 are the roots numbered 120, 121, 122, 126, 132, 
140, 150 and 162), and the Dynkin diagram has fundamental roots 8–1–3–4–5–6–7 in a 
chain and fundamental root number 2 branching off from 3.

The fundamental roots are important because the reflection with respect to them suffice 
to generate the Weyl group. Furthermore, the minimal length of an expression of a 
given element of the Weyl group as such a product of fundamental reflections (the 
length relative to the given element for the chosen system of fundamental roots) is 
equal to the number of positive roots whose image is a negative root; and composing by 
a fundamental reflection will always increase or decrease by 1 the length of the Weyl 
group element. ... 

reflection with respect ...[a]... root ... permutes that root with its opposite, 
fixes 126 others, and exchanges the 112 remaining roots as 56 pairs ... 
The 696729600 elements of the Weyl group are generated by such reflections ... 

Each element of the Weyl group can be written as a product (of a uniquely defined 
length) of reflections by eight fundamental roots ...

The default ... projection ... in which positive roots (for the particular order chosen) are 
represented in blue and negative roots in green, and the eight fundamental roots 
(relative to that order) are labeled ... 

... is related to the chosen coordinate system in that it can be described by linearly 
combining the coordinates with coefficients given by eight consecutive complex 
sixteenth roots of unity. ...”. 



The 112 large cyan dots correspond to the D8 subalgebra of E8
which represents SpaceTime and Gauge Bosons

The 128 small red dots correspond to Fermion Particles and AntiParticles

The circles break down like this:
inner - black dots - 18 SpaceTime Gauge Boson and 12 Fermion
second from center - white dots - 10 SpaceTime Gauge Boson and 20 Fermion
third from center - black dots - 10 SpaceTime Gauge Boson and 20 Fermion
fourth from center - black dots - 10 SpaceTime Gauge Boson and 20 Fermion
fifth from center - black dots - 18 SpaceTime Gauge Boson and 12 Fermion
sixth from center - white dots - 18 SpaceTime Gauge Boson and 12 Fermion
seventh from center - white dots - 18 SpaceTime Gauge Boson and 12 Fermion
eighth from center (outer) - white dots - 10 SpaceTime Gauge Boson and 20 Fermion

There are 4x12 + 4x20 = 128 Fermion small red dots
and
4x18 + 4x10 = 112 SpaceTime Gauge Boson large cyan dots

The black-dot 4 circles of the small 600-cell contain
56 SpaceTime Gauge Boson cyan dots and 64 Fermion red dots.
You can take the small 600-cell to correspond to M4 4D physical spacetime
so that
24 of the 56 give Gauge Bosons for Gravity + Dark Energy
and
32 of the 56 give 4 M4 spacetime components of 8-dim Momentum
and
32 of the 64 give 4 M4 spacetime components of 8 fundamental Fermion Particles
and
32 of the 64 give 4 M4 spacetime components of 8 fundamental Fermion AntiParticles

The white-dot 4 circles of the large (by Golden ratio) 600-cell also contain
56 SpaceTime Gauge Boson cyan dots and 64 Fermion red dots.
You can take the small 600-cell to correspond to CP2 4D Internal Symmetry Space
so that
24 of the 56 give Gauge Bosons for Standard Model SU(3)
and
32 of the 56 give 4 CP2 internal symmetry space components of 8-dim Momentum
and
32 of the 64 give 4 CP2 internal symmetry components of 8 Fermion Particles
and
32 of the 64 give 4 CP2 internal symmetry components of Fermion AntiParticles



In terms of the Madore 8 circles of 30 version of the 240 E8 Root Vectors: 

8 Fundamental Root Vectors 1-8 of which 5 are in the 64 representing SpaceTime
and 2 are in the 24 representing Conformal Gravity  
and the 8th is in the 64 representing Fermion Particles. 

E8 / D8 = 128 = 64 + 64:
63 green representing 63 of the 64 representing Fermion Particles
64 red representing Fermion AntiParticles
59 blue (light and dark) representing 59 of the 64 representing D8 / D4xD4 SpaceTime
24 orange representing D4 containing the Standard Model SU(3)
22 yellow of the 24 representing D4 containing Conformal SU(2,2) = Spin(2,4) Gravity 



There are: 
22 yellow dots + 2 Fundamental Root Vector (nos. 1,6 of 8) = 24 
( + 4 Cartan Elements) for Gravity + Dark Energy: 
 5 in black circle 1 (inner) 
 5 in black circle 3 
 5 in black circle 4 
 9 in black circle 5
3 + 4+2 + 3 = 12 Conformal SU(2,2)=Spin(2,4) Root Vectors

24 orange dots ( + 4 Cartan Elements) for the Standard Model:  
                                  5 in white circle 2
                                  8 in white circle 6 
                                  7 in white circle 7 
                                  4 in white circle 8 (outer) 
1+2+2+1 = 6 Standard Model SU(3) Root Vectors 

63 green dots + 1 Fundamental Root Vector (no. 8 of 8) = 64 for Fermion Particles: 
 6 in black circle 1 (inner) 
                                 10 in white circle 2
10 in black circle 3 
10 in black circle 4 
 6 in black circle 5 
                                  6 in white circle 6 
                                  6 in white circle 7 
                                 10 in white circle 8 (outer) 

64 red dots for Fermion AntiParticles: 
 6 in black circle 1 (inner) 
                                 10 in white circle 2
10 in black circle 3 
10 in black circle 4 
 6 in black circle 5 
                                  6 in white circle 6 
                                  6 in white circle 7 
                                 10 in white circle 8 (outer) 

59 blue dots + 5 Fundamental Root Vector (nos. 2,3,4,5,7 of 8) = 
= (28+4)+32 (positive+negative) = 64 for SpaceTime: 
4+9 = 13 in black circle 1 (inner) 
                              5+0 =  5 in white circle 2
0+5 =  5 in black circle 3 
0+5 =  5 in black circle 4 
0+9 =  9 in black circle 5 
                              9+1 = 10 in white circle 6 
                              9+2 = 11 in white circle 7 
                              5+1 =  6 in white circle 8 (outer)



E8 / D8 Fermion Particles and AntiParticles are distributed through all 8 circles
D8 / D4xD4 SpaceTime is distributed through all 8 circles
32 dark blue Negative Root Vectors (28 of them in the 4 circles of the inner 600-cell) 
correspond to CP2 internal symmetry space of M4xCP2 (4+4)-dim Kaluza-Klein 
that is directly related to 
the D4 (orange) of Standard Model  in 24 Negative Root Vectors in the outer 600-cell
and 
27 light blue Positive Root Vectors in the outer Golden Ratio 600-cell 4 circles
plus 2 Fundamental Root Vectors 4 and 2 in the outer Ratio 600-cell
plus 3 Fundamental Root Vectors 3-5-7 in the inner 600-cell 
correspond (27+2+3 = 32) to M4 physical spacetime of M4xCP2 Kaluza-Klein

D4 (yellow) of Conformal Gravity is in 22 Positive Root Vectors in the inner 600-cell
and 2 Fundamental Root Vectors 1 and 6 in the inner 600-cell for 22+2 = 24 
These  12 D4 Conformal Gravity Root Vectors = cuboctahedron polytope 

represent the Conformal D3 = SU(2,2) = Spin(2,4) subgroup of that D4  

D4 (orange) of Standard Model SU(3) is in 24 Negative Root Vectors in the outer 600-
cell
These 6 D4 Standard Model Root Vectors = Star of David polytope 

represent the SU(3) subgroup of that D4



The Madore 8 circles of 30 version gives realistic physics 
but the physics interpretation of the vertices is not clear and obvious to me. 

As Madore says there are many versions of 8 circles of 30 and 
as to clearly visualizing how to build a realistic Lagrangian 
I prefer a version of 8 circles of 30 that is derived from the square/cube type projection

that I use in my paper at http://vixra.org/pdf/1405.0030v9.pdf
in which it the physical interpretations of the root vectors are clear: 

green / cyan and red / magenta for fermion particles and antiparticles ( E8 / D8 ) 
blue for M4 x CP2 Kaluza-Klein SpaceTime ( D8 / D4xD4 ) 

yellow for Gravity + Dark Energy  ( one of the D4 ) 
orange for Standard Model SU(3) ( the other D4 ) 

The square/cube version transforms into this 8x30 version 

http://vixra.org/pdf/1405.0030v9.pdf
http://vixra.org/pdf/1405.0030v9.pdf


by means a video from mathematica code by Garrett Lisi ca 2007. 

I have converted the video into a pdf slide sequence 
and added vertex-colored square images at the beginning 
and vertex-colored circle images at the end which pdf file is at 
http://tony5m17h.net/E8squarecirclepdf.pdf

http://tony5m17h.net/E8squarecirclepdf.pdf
http://tony5m17h.net/E8squarecirclepdf.pdf


Here are some small images from that pdf file: 



Similar code was used by Bathsheba Grossman in making her E8 cystal cube 
two of whose faces 

show that the square and circle projections are of the same E8. 



22. From SU(2) to E8 for Cl(16)-E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2014

Cl(16)-E8 Physics is described in viXra 1405.0030 from a top-down point of view of 
fundamental Clifford Algebra structure containing E8 leading to Lagrangian based on 
starting with E8 (the top Lie algebra) and then looking down at its substructures: 

E8 / D8 = half-spinor Fermions (8 components of 8 Particles and 8 AntiParticles) 
D8 / D4sm x D4g = (4+4)-dim M4 x CP2 Kaluza-Klein position x momentum 

D4g = Conformal Gravity + Dark Energy and ghosts for Standard Model  
D4sm = Standard Model Gauge Groups and ghosts for Gravity + Dark Energy

This paper takes a complementary bottom-up point of view to show that you can 
start with the simplest Non-Abelian Gauge Group SU(2) 

and 
add the next step SU(3) 

and 
then go to SU(4) with cuboctahedron root vector polytope 

and 
then go to the D4sm Lie algebra with 24-cell root vector polytope 

and 
then go to a 600-cell whose 120 vertices give half of the 240 of E8

The you can get the other half of E8 by 
starting with another cuboctahedron root vector polytope, 

for U(2,2) of Conformal Gravity + Dark Energy 
and 

then go to the D4g Lie algebra with 24-cell root vector polytope 
and 

then go to a second 600-cell whose 120 vertices give the other half of E8

The two approaches, top-down of viXra 1405.0030 and bottom-up here, 
give the same physics results  

but 
I think that you can get a deeper intuitive understanding of the physics 

by looking at Cl(16)-E8 Physics from both points of view. 

With that in mind, I have written this paper with heavy emphasis on intuitive graphics 
bearing in mind that technical issues have already been covered in viXra 1405.0030 .



Standard Model
dipole 

The 2 vertices of the dipole correspond 
to 
the 2 electric-charged gauge bosons W+ and W- 
of the SU(2) Weak Force Gauge Group. 

color 

The 6 vertices of the Star of David correspond 
to 
the 6 color-charged gauge bosons Gluons ( RY, RM, BM, BC, GC, GY )
of the SU(3) Color Force Gauge Group. 

cuboctahedron 

     

The 12 vertices of the cuboctahedron correspond to
the 6 charged gauge boson Gluons of the SU(3) Color Force Gauge Group
and 6-dim CP3 = SU(4) / U(3) Projective Twistors which include 

2 charged gauge bosons W+ and W- of the Chiral SU(2) Weak Force Gauge Group
and 

4-dim CP2 subspace of CP3 as ghosts for Special Conformal Transformations. 



  
The 12 vertices of the cuboctahedron plus the 6+6 = 12 vertices of two octahedra 
make the 24 vertices of the 24-cell, the root vectors of the D4 Lie Algebra

D4sm for the Standard Model

   

The 6+6 = 12 vertices of the two octahedra (red+green) represent ghosts 
for 4 SpaceTime Translations 
and 6 Lorentz Group Generators (including 2 Cartan elements) 
and the other 2 Cartan elements of Conformal Gravity + Dark Energy U(2,2). 



Conformal Gravity + Dark Energy 

cuboctahedron

    

The 12 vertices of the cuboctahedron correspond to 
the 2 generators of 3-dim space rotations (red) represented by Quaternions {i,j} (ij = k)
the 2 generators of space-time boosts (green) also represented by {i,j} 
the 4 spacetime translations (blue) 
the 4 spacetime Special Conformal Transformations (purple)

 
The 12 vertices of the cuboctahedron plus the 6+6 = 12 vertices of two octahedra 
make the 24 vertices of the 24-cell, the root vectors of the D4 Lie Algebra

D4g for Conformal Gravity + Dark Energy

The 6+6 = 12 vertices of the two octahedra represent ghosts 
for the 12 generators of the Standard Model Gauge Groups: 

SU(3) (red 6 charged Gluons) x SU(2) (green 2 charged W-bosons x U(1) (black) 
plus 3 Cartan elements (2 for SU(3) and 1 for SU(2)) (black)



D4sm and D4g are each represented by the 24-cell

   
Each of the 24 octahedral cells of the 24-cell contains an icosahedron. 

Each of the 24 icosahedra contains 20 tetrahedra for a total of 480 tetrahedra. 
Each of the 24 vertices of the 24-cell is surrounded 
by 5 tetrahedra that fill up the space of the 24 octahedra not in the 24 icosahedra, 
for a total of 24x5 = 120 more tetrahedra so that 
the 24-cell has been mapped into a 480+120 = 600-cell with 600 tetrahedral cells. 
However, 
it is not the tetrahedral cells that correspond to fundamental physics entities, 
but rather it is the vertices. The 600-cell has 120 vertices: 

24 from the 24-cell corresponding to gauge bosons and ghosts
and

96 from icosahedral vertices on each of the 96 edges of the 24-cell.



What fundamental physics entities correspond to the 96 vertices ?
Each of the 96 vertices lives on one of the 96 edges of the 24-cell which are edges of 
the octahedral cells of the 24-cell, so look at their relative positions in the octahedra.

4 square edges (blue) correspond to spacetime 
There are (6x4 = 24) edges + 4 edges + 4 edges = 32 edges of this type:

     
The D4sm 600-cell has 32 spacetime vertex-entities 

and the D4g 600-cell also has 32 spacetime vertex-entities. 
The total 32+32 = 64 = 8x8 position x momentum for (4+4)-dim M4 x CP2 Kaluza-Klein 

The D4sm entities act on CP2 = SU(3) / U(2) Internal Symmetry Space. 
The D4g entitites act on M4 Minkowski Physical Spacetime. 

4 edges (green) going down from a common vertex correspond to Fermion Particles
There are (6x4 = 24) edges + 4 edges + 4 edges = 32 edges of this type:

         
The D4sm particles are 32 = 4x8 = 4 CP2 coordinates of 8 Fundamental Particles. 

The D4g particles are 32 = 4x8 = 4 M4 coordinates of 8 Fundamental Particles.
4 edges (red) going up from a common vertex correspond to Fermion AntiParticles

There are (6x4 = 24) edges + 4 edges + 4 edges = 32 edges of this type:

       
The D4sm particles are 32 = 4x8 = 4 CP2 coordinates of 8 Fundamental AntiParticles. 

The D4g particles are 32 = 4x8 = 4 M4 coordinates of 8 Fundamental AntiParticles.



The 120 + 120 vertices of 

the Standard Model D4sm 600-cell 

and 



the Gravity + Dark Energy D4g 600-cell 



combine 
to form the 240 root vector vertices of E8









23. How Garrett Lisi’s E8
differs

from my Clifford Algebra based Cl(16)-E8 Physics model:
Frank Dodd (Tony) Smith< Jr. - 2014 msg to Ben Goertzel

Garrett Lisi uses E8 as a gauge group over a separate 4-dim spacetime
while

my E8 is NOT just a gauge group
but includes (4+4)-dim Kaluza-Klein spacetime as part of E8

I see E8 not as merely a gauge group but
as an algebraic structure that tells you how build a Lagrangian
with (in terms of Lie algebras E8, D8, D4g, D4sm as described below)

E8 / D8 gives Densities for Fermions
and

D4g and D4sm give Densities for Gravity and the Standard Model
Densities are integrated over

Kaluza-Klein spacetime represented by D8 / D4g x D4sm

==========================================================

The bottom line is: 

Garrett’s E8 does not contain his external 4-dim spacetime
but 

does contain 166 unobserved things

My Cl(16)-E8 model contains all things that have been observed 
and nothing that is not observed

and (4+4)-dim Kaluza-Klein spacetime is included in my E8.

Here are details: 



Most recently Lisi’s E8 has been described by Douglas and Repka in
http://arxiv.org/pdf/1305.6946v3.pdf
and Garrett himself tweeted on 25 Sep 2014 that the paper was “Nice.”
so I will use it as well as Garrett’s paper
http://arxiv.org/pdf/1006.4908v1.pdf
as a basis for comparison.

First I will describe Garrett’s 2010 paper at arXiv 1006.4908

248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
where D8 represents spin(12,4)
so that

Lisi breaks down E8 into: 

120 = 91-dim spin(11,3)        +     29-dim D8 / spin(11,3) 
+ 
128 = 64-dim positive chiral half-spinor of spin(11,3)     +   64-dim negative half-spinor of spin(11,3)

In Lisi’s scheme 
91-dim spin(11,3) breaks down into:

6 for Gravity spin(1,3) = Lorentz + boosts
40 for a frame-Higgs + 45 for spin(10) GUT gauge bosons which 45 break down into:
1 photon
8 gluons
3 weak bosons
3 new weak bosons
30 X-bosons

29-dim D8 / spin(11,3) breaks down into:

20 more X-bosons
1 Peccei-Quinn w-boson
8  more frame Higgs including two axions

64-dim positive chiral spin(3,11) half-spinor = one generation of fermions
based on
2 chirality staes x  2 charge states of 8 fermion particles (e; R,G,B up quarks : Neu; R,G,B down quarks
andt
2 chirality states x  2 charge states of 8 fermion antiparticles

64-dim negative chiral spin(3,11) half-spinor = one generation of mirror fermions
These are not observed now.

==================================================================

http://arxiv.org/pdf/1305.6946v3.pdf
http://arxiv.org/pdf/1305.6946v3.pdf
http://arxiv.org/pdf/1006.4908v1.pdf
http://arxiv.org/pdf/1006.4908v1.pdf


Now I will describe the more recent arXiv  1305.6946v3 
that uses a complex so(14)C instead of Spin(11,3). Both are 91-dimensional 
and
instead of adding just a 64-dim fermion thing to Spin(11,3) 
there is added to 91-dim so(14)C a 78-dim thing that breaks down into 14-dim + 64-dim

The 64-dim thing is a half-spinor of so(14) and has the same physics interpretation 
as in Lisi’s 2010 model.

In Lisi’s new expanded scheme scheme 
91-dim so(14)C lives in 120-dim D8 and breaks down into:

6 for Gravity spin(1,3) = Lorentz + boosts
40 for a frame-Higgs + 45 for spin(10) GUT gauge bosons which 45 break down into:
1 photon
8 gluons
3 weak bosons
3 new weak bosons
30 X-bosons

14-dim thing is translations in 14-dim vector space. 

The 120 - 91 - 14 = 15 things are 

6  more X-bosons = 20 - 14
1 Peccei-Quinn w-boson
8 more frame Higgs including two axions

64-dim positive chiral so(14)C half-spinor = one generation of fermions
based on
2 chirality staes x  2 charge states of 8 fermion particles (e; R,G,B up quarks : Neu; R,G,B down quarks
andt
2 chirality states x  2 charge states of 8 fermion antiparticles

64-dim negative chiral so(14)C half-spinor = one generation of mirror fermions
These are not observed now. 

==================================================================



Compare the Garrett Lisi breakdown with what I do: 

I also break down E8 into:
120 = D8
+
128 = chiral half-spinor of D8 =
= 64-dim positive chiral half-spinor of spin(14) + 64-dim negative half-spinor of spin(14)

but in my scheme
E8 / D8 = 64 + 64 =
8 Kaluza-Klein 8-dim components of 8 fermion particles
and
8 Kaluza-Klein 8-dim components of 8 fermion antiparticles

D8 contains two copies of 28-dim D4,
one D4g for Gravity + Dark Energy and the other D4sm for the Standard Model

D4g = 16 generators for Gravity + 12 ghosts for the Standard Model

D4sm = (1+8+3) = 12 generators for the Standard Model +16 ghosts for Gravity

D8 / D4g x D4sm = 8x8 = 64-dim representation of 8-dim Kaluza-Klein 8-position x 8-momentum

==================================================================

Both Garrett and I have as fundamental only the first generation of fermions.
In my model, the second and third generations come from the geometry of (4+4) -dim Kaluza-Klein
which geometry also produces the Higgs.

Garrett’s E8 does not contain his external 4-dim spacetime.

It has 166 unobserved things

40  frame-Higgs
3    new weak bosons
30  X-bosons
14  translations in so(14)C vector pace
6   more X-bosons
1   Peccei-Quinn w-boson
8   more frame Higgs including two axions
64 half-spinors for one generation of mirror fermions

and 82 observed things

6   for Gravity spin(1,3) = Lorentz + boosts
1   photon
8   gluons
3   weak bosons
64 half-spinors for one generation of mirror fermions

My Cl(16)-E8 model contains all things that have been observed 
and nothing that is not observed

and (4+4)-dim Kaluza-Klein spacetime is included in my E8.



SuperNova Precession Period of Peace
Frank Dodd (Tony) Smith, Jr. - 2014

viXra 1404.0057

Abstract:

The 24,925 year period  
beginning with the Shock Wave of the Geminga SuperNova 36,525 years ago

and 
ending with the Vela Pulsar SuperNova 11,600 years ago 

corresponds roughly to one 26,000 year Earth Precession Period. 

No written historical record has been found for that SuperNova Precession Period 
during which Humans had migrated out of Africa to populate much of the Earth 
continuing the African IFA divination system, producing Cave Art, 
developing Sanskrit and the Rig Veda and the Meru Prastara, 
and building the Great Pyramid complex at Giza.  

Human Civilization during much of that SuperNova Precession Period seems 
to have been Peaceful, living in Harmony with Nature and with Each Other, 
so Manetho characterized it as the time of the Rule of Gods, Demigods and Spirits 
and I would call it the SuperNova Precession Period of Peace. 

However, after the Vela Pulsar SuperNova 11,600 years ago Human Civilization entered 
the Present Precession Period, Manetho’s time of the Rule of Mortal Humans 
characterized by (to paraphrase Terence McKenna) scarcity, preservation of privilege, 
and ever-more-sophisticated use of technology and ideology to control people. 

This paper is an attempt to describe the SuperNova Precession Period of Peace 
and to explore possible future paths of the Present Precession Period, including 
possible Global Nuclear War and possible Global Reconciliation and Peace. 

SuperNova Precession Period of Peace ... pages 2-10, 
          IFA ... page 4, 
          Rig Veda ... page 4, 
          Cave Art ... page 6, 
          Meru Prastara ... page 7, 
          Great Pyramid ... page 9, 

Present Precession Period ... pages 11-12, 

Appendix I: Lullian Art ... pages 13-19, 
Appendix II: Gods, Demigods, Spirits ... pages 20-35. 
Appendix III: Geminga and Toba ... pages 36-38. 



Manetho ( Egyptian historian ca. 343 BC ) wrote about the SuperNova Precession Period   

( SuperNova image sequence from NASA Goddard )

from about 36,525 years ago - Geminga SuperNova Shock Wave hit Earth (815 lyr)

( image from Wikipedia )
to about 11,600 years ago - Vela Pulsar SuperNova seen at Earth (959 lyr) as bright 
as a Quarter Moon ( magnitude -10 )

Manetho characterizes the SuperNova Precession Period as 
the Rule of Gods, Demigods and Spirits of the Dead. 

Developments then include IFA, 
Rig Veda, 
Cave Art, 

Meru Prastara, 
and the Great Pyramid. 

As would befit Gods, Demigods, and Spirits, ALL THESE WERE PEACEFUL. 



After the SuperNova Precession Period Rule of Gods, Demigods and Spirits 
that is 

under what Manetho calls the Rule of Mortal Humans, 

we have seen a transition described by Terence McKenna (1993 OMNI interview ) as 

“... From 75,000 to about 15,000 years ago, 
there was a kind of human paradise on Earth. 
...[ Then around 11,600 years ago, when the Vela Pulsar supernova was seen in Earth, 
a very sudden (50 years or so) warming event ended the Ice Age and marked the start 
of the Holocene Age of warm climate and glacial retreat. 
Rising sea levels flooded much productive land creating shortages of food 
and consequently competition for available food, 
and what Terence McKenna called "tooth-and-claw dominance” ]...
For 10,000 years ... we've pursued an agenda of beasts and demons ...
If history goes off endlessly into the future,
it will be about scarcity, preservation of privilege, forced control of populations, 
the ever-more-sophisticated use of ideology to enchain and delude people.
We are at the breakpoint.

It's like when a woman comes to term ...
if the child is not severed from the mother and launched into its own separate existence, 
toxemia will set in and create a huge medical crisis. 
...
[ But if we launch ourselves into the Birth of a New Period of Peace ]... 
What lies ahead is a dimension of such freedom and transcendence,
that once in place, the idea of returning to the womb will be preposterous.
We will ... expand infinitely into pleasure, caring, attention, and connectedness. ...".

Hoping that understanding the SuperNova Precession Period of Peace 
might be exemplary of what Mortal Humans need to do to better their condition, 
here on the following pages are some details about 

 IFA, Rig Veda, Cave Art, Meru Prastara, and the Great Pyramid. 
( more details about that Period are in Appendix II )

After that, I describe some events of the Rule of Mortal Humans so far, 
and speculate about possible future events. 



IFA

70,000 years ago Mount Toba in Sumatra Erupted 800 cubic kilometers of ash into the 
air producing a bottleneck minimum of human population - 

a few thousand people huddled together in Africa. 

According to the National Geographic Genographic Project (the source of the following 3 map images) 
Y-chromosome DNA shows that humans were still living only in Africa 
as late as about 55,000 years ago. 

The wisdom of Ancient Africa was encoded in the 256-element IFA divination system 
that is equivalent to the 256-dimensional Cl(8) Real Clifford Algebra that, 
since Cl(8N) = Cl(8) x...(N times tensor product)...x Cl(8) by Real Clifford 8-Periodicity, 
includes Cl(16) from which emerges E8 Physics Algebraic Quantum Field Theory. 

(see viXra 1312.0036 and 1310.0182 and related papers for details of E8 Physics)
Since all humans lived in the same neighborhood 
knowledge was transmitted from generation to generation by Oral tradition 
with no need for Written texts or Art paintings for accurate preservation. 

About 50,000 years ago Y-chromosome DNA indicates that basic human physiology 

had emerged from Africa to India then to Japan and on to Tibet. 

Rig Veda 

Indians were separated from their African Homeland by the Arabian Sea
which was close enough to Africa to maintain regular contact
but far enough that they felt isolated from the very close contact needed
to maintain the details of the oral traditions of IFA, so the Indian priests of IFA chose
to put the IFA Information System into writing and to do so developed Sanskrit
and wrote the Rig Veda.
Japanese were even further isolated from Africa so they retained only 1/2 of the 256 IFA 
elements in their 128-element Shinto Futomani Divination system. 
Tibetans were the most isolated of the first 3 groups migrating from Africa. 
They retained only 1/4 of the 256 IFA elements in their 64-element I Ching. 



By about 40,000 years ago Humans had not yet reached Europe,

but by about 35,000 years ago Humans had reached all of Europe including Spain. 

( Note that 35,000 years ago the Black and Mediterranean Seas were much smaller and there was a lot 
more land around Indonesia, New Guinea, and China. The present-day large Black and Mediterranean 

Seas and high Sea levels near Indonesia, New Guinea, China, and the rest of the Earth have only existed 
in the past 11,600 years or so. )



Cave Art

Jonathan Amos, in BBCnews 15 June 2012, said: 
"... Red dot becomes 'oldest cave art' ... The symbols on the walls at ... Spanish ... 
El Castillo ...[include]... a red disk ... older than 40,800 years ... The oldest dates ... 

... coincide with the first known immigration into Europe of modern humans. ...". 
If you look closely at the red dots you see that they fall into two groups 

8+4+4 = 16 dots and 8+4+4 = 16 dots 

Since 16x16 = 256 is the fundamental number of elements of IFA divination 
it seems that the first thing done by the newly arrived migrants into Europe 
may have been to encode IFA divination on the Walls of their Caves. 

(Note that Spain is close to Africa so that the New Europeans could verify 
directly with their African neighbors that 16x16 = 256 does indeed encode IFA.)

That time period roughly coincides with the Geminga SuperNova Shock Wave
arriving at Earth and with what Manetho Egyptian historian ca. 343 BC) described 
as the beginning about 36,525 years ago of the Rule of Gods, Demigods and 
Spirits of the Dead that ended around 11,600 years ago when the Vela Pulsar 
SuperNova was seen on Earth and the Younger Dryas Cold Snap was immediately 
followed by a very sudden (50 year or so) beginning of 

the Warm Interval in the Ice Age in which we Mortal Humans now live. 

( It has high sea levels and large Black and Mediterranean Seas. Since we are in a Warm Interval of an 
Ice Age it is not clear what will come next: a Cold End of the Warm Interval or a Hot End of the Ice Age, 

and it is also not clear to what degree Humans can influence the outcome by controlling Industrial Activity 
- which should be done anyway for other reasons including but not limited to pollution control etc. )



Meru Prastara

However, 
during the period from 36,525 years ago to 11,600 years ago, 

a period of 24,925 years roughly similar to Earth's 26,000 year Precession Period, 
( according to the Indian National Science Academy web site insaindia.org )

"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ... 
permutations and combinations of long and short sounds ... led ... to discover[y of] 
the Meru Prastara ... 

 
now known as Pascal's Triangle ...". 

The row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16 
elements of the Cl(8) Real Clifford Algebra of African IFA divination. 
The other rows contain the 2^N elements of Cl(N) where N is the second number from 
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N), 
with the figure above showing Cl(0) through Cl(16) which I have outlined in green. 



The Meru Prastara also encodes Fibonacci numbers and therefore related processes: 

According to Wikipedia: The Fibonacci numbers occur as the ratio of successive 
convergents of the continued fraction for the Golden Ratio  φ



the Great Pyramid

The Golden Ratio structure and pyramidal shape show that the representation of 
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago 
corresponds to its representation by the Great Pyramid of Giza of African Nile Migrants 
In the same Earth Precession Period ( 36,525 years ago to 11,600 years ago ). 

   

The Builders of the Great Pyramid who had migrated throughout the length of the Nile 
along which substantially contiguous settlements enabled them to maintain enough 
contact to maintain the details of the oral traditions of IFA so that when they built the 
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing 
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself: 

The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone 
for a total number of layers = 204 = 64 + 49 + 36 + 25 + 16 + 9 + 4 + 1 = SPN(8) 
the Square Pyramidal Number of order 8. 

The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so 



the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber 
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 
Algebra are (35+35) 35 elements plus 35 elements, dual to each other. 
(3+3) of (35+35) are the middle components of the 1+3+3+1 Higgs Primitive Idempotent  
whose 1+1 scalar+pseudoscalar compontents are the 1+1 of the Capstone so that 

Cl(8) = 1 + 8 + 28 + 56 + ( 35 + 35 ) + 56 + 28 + 8 + 1 

( image adapted from David Davidson image -
for a larger version of this image go to tony5m17h.net/GreatPyrCl8.png 

or valdostamuseum.com/hamsmith/GreatPyrCl8.png )
( for more details about the Great Pyramid Geometry correspondences see viXra 1305.0060 )



Present Precession Period 

The Present Precesssion Period after the Vela Pulsar SuperNova of 11,600 years ago 
is characterized by Manetho as a time of the Rule of Mortal Humans, during which 
emerged Human Organizations not directly related to ancient IFA and Vedism. 
Some examples, along with individuals associated with them, are: 

Zoroastrianism - Zarathrustra
Confucianism - Confucius

HuangLao Daoism - Lao Tze
Buddhism - Gautama Sakyamuni

Judaism - Moses 
Christianity - Jesus
Islam - Muhammad

Industrial Capitalism - Socialist Materialism - Karl Marx
Finance Capitalism - Rudolf Hilferding

Although there are common threads among all those Human Organizations 
they have evolved to be Competitive rather than Cooperative, 
thus Fueling the Flames of Strife and War. 

Some historical examples:

3,000+ years ago Moses led the Exodus from African Egypt;
2,200 years ago HuangLao Daoism was displaced by Confucianism in Han China;
1,700 years ago Rome selectively adopted only parts of Jesus’s Christianity; 
1,400 years ago Islam displaced Vedism in much of the Middle East; 
1,000 years ago Crusades and Wars were fought between Christianity and Islam; 
700 years ago Christianity expelled Judaism and Islam from Spain. 
Also about 700 years ago Ramon Llull’s Art showed how Geometry of IFA 
         encodes a realistic E8 Physics Model ( see Appendix I ) and 
         indicates a Unifying Harmony of Judaism, Christianity, and Islam. 
         It was not well received by the Paris Establishment, the Vatican, or Islamists. 
600 years ago Confucian China terminated Ocean Voyages by Daoist Zheng He.
500 years ago Pope Alexander VI divided the New World between Spain and Portugal. 
400 years ago Protestant England defeated Catholic Spain. 
200 years ago USA became independent of Britain. 
100 years ago USA and UK won World War I and USSR was born. 
70 years ago USA (Finance Capitalism) and USSR (Socialist Materialism) won WWII. 
30 years ago China (Industrial Capitalism + Confucianism) becomes dominant Factory. 
20 years ago USSR dissolved 
      leaving Russia (Moscow Christianity + Nuclear Military)

Now we have: 
USA (Finance Capitalism) unstable $$Hundreds-Trillions Ponzi with Fed Money Printing
China (Industrial Capitalism + Confucianism) dominating Manufacturing. 
Russia (Moscow Christianity + Nuclear Military) with First-Use-Nuke Doctrine. 



With the USA trying to maintain Hegemony opposed by Russia+China, 
how will this play out ?

USA Finance Capitalism cannot use USA Military Dominant Conventional Forces 
because 

Russia Military has First-Use-Nuke Doctrine if attacked by Conventional Forces. 

USA Finance Capitalism cannot set prices of Manufactured Goods 
because 

China (Industrial Capitalism + Confucianism) controls the Factories.  

Through Mercantile Trade of Manufactured Goods China’s Finance Banks 
have Real Assets comparable to USA Finance Banks

USA Big Five Banks have $ 303 Trillion of Real Assets + Ponzi Scheme Claims
but

$ 295 Trillion of their Total Wealth is in really worthless Ponzi Scheme Claims 
leaving

the Big Five USA Banks with only their Real Asset Wealth of $ 8 Trillion

The Top 5 Banks of China have Real Asset Wealth of $ 10 Trillion
so 

China’s Finance Capitalism Sector is a Realistic Alternative 
to USA Finance Capitalism Hegemony. 

Two Possible Scenarios: Nuclear War or Return to Peace

Nuclear War: 
USA Finance Capitalists refuse to recognize $300 Trillion Ponzi Scheme Loss

and use Conventional Military to impose the cost on the Rest of the World. 

Russia Nukes USA in response. 
USA and Russia go to Global Nuclear War. 

Earth fragments into many small countries trying to rebuild. 

Return to Peace a la Supernova Precession Period of Peace:  
USA Finance Capitalists recognize $300 Trillion Ponzi Scheme Loss 
forcing USA to revert to Industrial Capitalism and sale of Resources 

China Finance and Remnant of USA Finance merge on equal terms 
Finance Capitalism activity subject to Veto Power of China or Russia or USA 

Llullian Art gives Unified Natural Philosophy of both Science and Religion. 



Appendix I:
Ramon Llull’s Art and E8 Physics

 Ramon Llull described the Structure of E8 Physics 
( for details see viXra 1305.0060 )

( images in this section from "The Art and Logic of Ramon Llull" (2007) by Anthony Bonner 
and for Universal Figure from quisestlullus.narpan.net )

Correspondences of the initial Quarternary Phase of Llull's Art with E8 Physics: 

Figures Y and Z

   
are a Binary Pair - the basis of Real Clifford Algebras. 
Real Clifford Algebras have 8-Periodicity so that 

Cl(8N) = Cl(8) x ...(N times tensor product) ... x Cl(8) 
and 

Cl(8) x Cl(8) = Cl(16) 
248-dim E8 = 120-dim D8 Bivectors of Cl(16) + 128-dim D8 Half-Spinors of Cl(16)

Figure A 

 
has 16 vertices and 120 connecting lines 
corresponding to Cl(16) and its 120 D8 BiVectors. 



Figure X

  

divides the 16 vertices into two groups of 8 vertices 
thus dividing the 120 connecting lines into 3 sets: 

28 that connect vertices of one group of 8 with each other
28 that connect vertices of the other group of 8 with each other 
64 that connect vertices of one group of 8 with vertices of the other group of 8



Elemental Figure

  

has 4x4x4 = 64 elements corresponding to 64-dim D8 / D4xD4 
that is contained in the 120-dim D8 BiVectors 

and to 
the 64 Figure X lines that connect vertices of one group of 8 with vertices of the other 
physically representing 8-dim SpaceTime Position x Momentum 

and therefore by Triality also to 
64-dim +half of 128-dim D8 Half-Spinors of Cl(16) 
physically representing 8 components of 8 First-Generation Fermion Particles 

and to 
64-dim -half of 128-dim D8 Half-Spinors of Cl(16) 
physically representng 8 components of 8 First-Generation Fermion AntiParticles. 



Figure V describes the two 28-dim D4 of the 120-dim D8 of 248-dim E8 
by which 64-dim D8 / D4xD4 is formed. Figure V has 14 vertices 
divided into two groups of 7 vertices 

 
each with 21 lines connecting vertices of one group of 7 with each other. 

Each set of 7 vertices + 21 lines corresponds to one of the 28-dim D4. 

Mathematically, each set of 7 vertices represents 7 Imaginary Octonions = 7-sphere S7.  
The Non-Associativity of Octonions prevents the 7-sphere S7 from forming a Lie Group.
If you try to make a Lie Algebra out of the 7 generators of S7
you find that the products do NOT form a closed 7-dim Lie Algebra
but
they generate: a 14-dim G2 Lie Algebra of the Automorphisms of the Octonions 
and a second 7-sphere S7
so 
if you combine the initial 7 with the newly generated 14 + 7 
you get a 28-dim D4 Lie Algebra.

Each of the 7-vertex 21-line systems 
is related to the 168-element group PSL(2,7) = SL(2,3) 
and to the 480 Octonion Multiplications. 



Figure S contains 4 squares 

   
The 4 vertices of the central square correspond to the 4-dim Quaternionic subspaces 
that emerge below the Planck energy to break Octonionic 8-dim Spacetime
into (4+4)-dim Kaluza-Klein spacetime with 4-dim Minkowski Physical Spacetime plus
4-dim Internal Symmetry Space CP2 = SU(3) / SU(2)xU(1)
The remaining 3x4 = 12 vertices correspond to 12 of the 28 Figure X lines 
that connect vertices of one group of 8 with each other
and represent the 12 Standard Model gauge group generators of SU(3)xSU(2)xU(1) 
Two of the remaining 3 squares of Llull's S-wheel form the vertices of a cube
x-----y                           x
|\    |\
| o-----x                   y           y
| |   | |                        o o
y-|---o |                   x           x
 \|    \|                                
  x-----y                         y
Looking at the cube along a diagonal axis and projecting all 8 vertices onto a 
perpendicular plane shows the Root Vector Diagram of SU(3) and its 8 Gluons. 
Since each Gluon links 4-dim Physical SpaceTime to color Internal Symmetry Space 
the gauge group SU(3) acts globally on Internal Symmetry Space C2 = SU(3) / U(2) 
The third of the remaining squares, that is the final square, corresponds to
the 3 SU(2) weak bosons and the U(1) electromagnetic photon.
Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2),
they act locally on CP2 Internal Symmetry Space. 



Figure T contains 5 triangles 

  

The 5x3 = 15 vertices correspond to 15 of the 28 Figure X lines 
that connect vertices of the other group of 8 with each other
and represent the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) 
that describes Gravity and Dark Energy 
and lives in 16-dimensional U(2,2) as U(2,2) = U(1) x SU(2,2).

The U(1) of U(2,2) corresponds to the 16th of the 28 Figure X lines 
and represents the Complex Phase of Propagators. 



Llull's Universal Figure shows how the parts fit together 

  

The outer 4 rings of 16 elements represent 64-Element-Things. There are 3 of these, 
related by Triality: 8 Position x 8 Momentum, 64 components of Fermion Particles, and
64 components of Fermion Antiparticles, 
The next (going in toward the center) 2 rings of 14 elements each represent 28-dim D4 
and its Lie subalgebras. There are two of these D4, producing Gauge Groups of Gravity  
and the Standard Model, respectively. 
The next 2 rings of 4 elements each represent the 4+4 = 8 dimensions of Spacetime.
The next 2 rings of 13 elements each represent the 26-dimensional String Theory
with Strings seen as World-Lines of Fermions, producing a Bohm-type Quantum Theory.
At the center are 3 rings of 6 elements each surrounding a 6-vertex Star of David whose 
3x6 + 6 = 24 elements correspond to the 24-dim Leech Lattice whose Monster Group 
symmetry defines the size (about 10^(-24) cm of Physical Particles as ( viXra 1311.0088 )
Schwinger Source Kerr-Newman Black Hole clouds of virtual particle-antiparticle pairs. 



Appendix II:
Gods, Demigods, Spirits

Frank Dodd (Tony) Smith, Jr. 

Nicholas Wade, in a 7 December 1999 article in the New York Times, said: 
"... Dr. Richard G. Klein of Stanford University and others believe that 

some major genetically based neurological change, 
like the development of language, occurred about 50,000 years ago. 

... A ... genetic survey... drawing on DNA data from 50 ethnic groups around the world, 
concludes that the ancestral population from which the first emigrants came may have numbered 
as few as 2,000 people. ... Another new genetic study, by Dr. Marcus Feldman of Stanford 
University and others ... looked at segments of the Y chromosome ... they concluded that the 
most recent common ancestor of all these Y's was carried by a man who lived only 40,000 years 
or so ago. ... The 40,000-year date, which has a large range of uncertainty, is much more recent 
than others, in part because the earlier estimates were forced to assume, quite unrealistically, that 
the size of the human population remained constant throughout prehistory. Dr. Feldman assumed 
an exponentially expanding population, which yields a more recent date of origin....".
 
About 36,000 years ago the Geminga shock wave hit Earth; 
the Late Wisconsin Glaciation of Earth began; and, 
according to the Human History Chronology of Manetho (Egyptian historian ca. 343 BC):

about 36,525 years ago - Gods on Earth began to rule Earth, 
ruling until 

about 22,625 years ago - Demigods and Spirits of the Dead (followers of Horus) 
succeeded them, ruling until

about 11,600 years ago - Mortal Humans began to rule Earth, 
ruling up to the present day.

The time that the Earth was ruled by Gods, Demigods and Spirits of the Dead, 
about 36,525 - 11,600 = 24,925 years, is roughly the time of one Earth precession period, 
which is also roughly the travel time of a light beam from the center of our Galaxy to our Sun.
  



Who were the Gods - Demigods who ruled Earth during the 24,925 years 
from 36,525 years ago to the beginning of the Holocence about 11,600 years ago ?
 
Gary Lynch and Richard Granger, in their book Big Brain (Macmillan 2008), said: 
the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 10,000 years ago ...
they were about our size ... but their brains were far larger than our own. ...".

(image is from a 29 April 2008 ebcak.com post by adminebcak)

Richard Poe, in his book "Black Spark, White Fire" (Prima 1997), 
quoted Diodorus of Sicily as saying:
"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the 
Ethiopians, Osiris having been the leader of the colony ... Osiris ... gathered together a great 
army, with the intention of visiting all the inhabited earth and teaching the race of men how to 
cultivate ... for he supposed that if he made men give up their savagery and adopt a gentle 
manner of life he would receive immortal honors. ...".

Greek Hermes and Arabic Idris and Sufi Khidr = Khizar (compare Khazar), 
and the teaching aspects of the IFA Orisha Ogun and Egyptian Thoth and Osiris, 
have been identified with Enoch. 

1 Enoch (Ethiopic Enoch) Chapters 1, 28, 33, 41, 43, 44, 65:
"... Enoch ... saw the vision of the Holy One in heaven ... and understood ... 
Enoch ... saw a wilderness ... full of trees and plants. And water ... 
and  ... large beasts ... and birds ... and ... the stars of heaven ... 
Enoch ... saw all the secrets of the heavens ... the secrets of the lightning and of the thunder 
... of the winds ... of the clouds and dew ... the sun and moon ... the stars ... 
some of the stars arise and become lightning ...
how silver is produced from the dust of the earth, and how soft metal originates in the earth ...".  



How could the mind of Boskop Enoch have comprehended the Secrets of Heaven ?

Endogenous DMT enhanced perception might have given Enoch/Boskops mental/spiritual 
abilities described by Terence McKenna in his May 1993 OMNI magazine interview: 
"... MCKENNA: ... From 75,000 to about 15,000 years ago, 
there was a kind of human paradise on Earth. ... 

Nobody went more than three or four weeks before they were redissolved into pure feeling and 
boundary dissolution. ... DMT drops you into a place where the stress is on a transcending 
language. ... You burst into a space. ... 

The world is not a single, one-dimensional, forward-moving, causal, connected thing, 
but some kind of interdimensional nexus. ... entities are there ... They are teaching something. 

Theirs is a higher dimensional language that condenses as a visible syntax. ... 
they ... offer you something ... so beautiful, so intricately wrought, so something else that cannot 
be said in English, that just gazing on this thing, you realize such an object is impossible. ... 
The object generates other objects, and it's all happening in a scene of wild merriment and 
confusion. ... [compare El Aleph, written in 1945 by Jorge Luis Borges] 

Something in an unseen dimension is acting as an attractor for our forward movement in 
understanding. ... It's a point in the future that affects us in the present. ... 

Our model that everything is pushed by the past into the future, 
by the necessity of causality, is wrong. 

There are actual attractors ahead of us in time -- like the gravitational field of a planet. 
Once you fall under an attractor's influence, your trajectory is diverted. ... 

I think [that the attractor has a kind of intelligence]...".



Around 11,600 years ago, about when the Vela Pulsar supernova was seen in Earth, a very 
sudden (50 years or so) warming event ended the Ice Age and marked the start of the Holocene 
Age of warm climate and glacial retreat, and rising sea levels flooded much productive land 
creating shortages of food and consequently competition for available food, and what Terence 
McKenna called "tooth-and-claw dominance". As Gary Lynch and Richard Granger said in their 
28 December 2009 Discover Magazine article: "... human history has often been a history of 
savagery. ... Perhaps the preternaturally civilized Boskops had no chance against our barbarous 
ancestors ...".

Not only might the "preternaturally civilized" Boskops have been at a physical disadvantage in 
fighting smaller-brain humans, but the social organizations useful in forming successful armies 
to seize resources might tend to create evolutionary pressure in favor of humans with less 
creativity and more blind-faith obedience to authority. Further, as John Hawks said on his weblog 
on 30 March 2008, "... brains are [energetically] expensive ... brains take a long time to mature ... 
brains require high protein and fat consumption ... there has been a reduction in the average brain 
size in South Africa during the last 10,000 years, and there have been parallel reductions in 
Europe and China -- pretty much everywhere we have decent samples of skeletons, it looks like 
brains have been shrinking ...".

All this is consistent with the Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) 
of what happened after about 11,600 years ago, 
into the Bronze and Iron Ages and on through the present Industrial Age: 
"... prior to the beginning of Kali-yuga ... 
all living beings were on a higher average level than they are at present, a
nd advanced beings such as demigods and great sages regularly visited the earth. ... 
Once the Kali-yuga began, 
demigods and higher beings greatly curtailed communications with people on the earth, 
and the general sensory level of human beings also declined. ... 
due to the lack of feedback from higher sources 
and the natural cheating propensity of human beings, 
the traditions ... became more and more garbled ... 
the present stage of civilization was reached, 
in which old traditions are widely viewed as useless mythology, 
and people seek knowledge entirely through the use of their current, limited senses.".

It is also consistent with 1 Enoch (Ethiopic Enoch) Chapters 106, 107, 100:
"... after that (flood) there shall be more unrighteousness ... 
generation after generation shall transgress, 
until a generation of righteousness arises ... 
wise men will seek the truth and ... will understand ... 
and transgression is destroyed ... and all manner of good comes on ... the earth ...".



What were the unrighteous transgressions ? 

Note - the English term "giants" in books of Enoch and in the Torah is a mistranslation 
of the Hebrew word "Nephilim" which, in my opinion, should be translated 
as "those who kill and ruin", or, for a short equivalent singular term, "Army"
(compare USA Marines whose goal is to kill people and break things),
so I will use the term "Army" in Enochian quotations herein. 
Also, the "size" of Nephilim = Army means the numbers/firepower of the Army, 
not the physical size of the individual soldiers, and I will modify quotations accordingly 
as may be necessary or convenient for clear understanding. 

 1 Enoch (Ethiopic Enoch) Chapters 6, 7, 10, 12:
"... two hundred ... angels ... the Watchers ... descended ... and bound themselves by mutual 
curses ... And ... took wives ... and ... taught ... charms and spells ... 
And the women ... bare large Armies ... 
The Armies consumed all the work and toil of men ... when the men could no longer sustain 
them, the Armies turned against them and devoured mankind ... 
And they began to sin against birds, and beasts, and reptiles, and fish ... and one another... 
Then the earth laid accusation against the lawless ones. ... 
Then said ... the Great and Holy One ... "Go to Noah and tell him in my name 
"Hide yourself!" and reveal to him the end that is approaching: 
that ... a flood is about to come on the whole earth ..."  ... 
Then Enoch disappeared and no children of men knew where he was hidden ...".

3 Enoch (Hebrew Book of Enoch) Chapters 4, 6, 10, 15, 17, 19, 21, 33: 
"... Metatron ... said ... I am Enoch ... When the generation of the of the flood sinned 
and twisted and contorted in their deeds, saying unto God: 
"Department from us! We do not want the knowledge of your ways," 
... then the Holy One ... removed me from their midst ... 
he lifted me up to heavens together with the Shekina ... 
and the announcement went forth ... "This is Metatron ... 
Metatron['s] ... flesh was changed into flames ... muscles into flaming fire ... 
bones into coals of juniper wood ... light of ... eye-lids into hot flames ... 
all ... limbs into wings of burning fire ... body into flowing fire ... 
the Holy One ... caused 72 wings to grow on ... Metatron ... and attached to Metatron 365 eyes ... 
the Holy One ... took ... Metatron ... to attend the Throne of Glory and the Wheels ... of the 
Merkaba ... and the service of Shekina ...  
the wheels of Merkaba ... are ... Eight, two in each direction ...
the feet of the ... Four Chayoth ... are resting on the wheels ... 
Each Chaya ... has four faces ...  The size of the faces is 248 faces ... 
Each one has four wings ... the size of the wings is 365 wings ...
seven ... princes ... are assigned over the seven heavens ... 
each one of them is accompanied by 496 thousand groups of ten-thousand ... angels ... 



Metatron ... said ... At the time that the Holy One ... is sitting on the Throne of Judgment ...
The Holy Chayoth carry the Throne of Glory ... 
And underneath the feet of the Chayoth there are seven rivers of fire running and flowing. 
And the distance across is 365 thousand parasangs 
and its depth is 248 thousand times ten-thousand parasangs. ... 
And each river turns around in a bow in the four directions of Araboth ... of Raquia ...
and from there it falls down to Maon ... to Zebul ... to Shechaqim ... to Raquia ... to Shamayim ... 
from Shamayim it flows on the head of the wicked who are in Gehenna ...". 

7 = Imaginary Octonions = Number of E8 Lattices
72 = root vectors of 78-dimensional E6 Lie algebra 

78 = Tarot cards
365 = central number of 9x9x9 Magic Cube and 27x27 Magic Square 

          (compare days/year and degrees/circle and 27-dim Jordan algebra J3(O)) 
8 = 4+4 = dimension of Kaluza-Klein spacetime 

248 = dimension of E8 Lie algebra = dimension of SL(8)xH92 Quantum Algebra 
          (each of which is contained in Clifford Algebra Cl(8))

          (SL(8)xH92 = contraction of E8)
496 = 248 + 248 = E8 + SL(8)xH92 contained in Clifford Algebra Cl(16) = Cl(8)xCl(8)

(4 Chaya x 4 faces) x (4 Chaya x 4 wings) = 16x16 = 256-dim Cl(8) and IFA

E8 has 240 root vectors (Fermionic from D8 half-spinor; Bosonic from D8 adjoint):
Fermionic Anticommutators: 64 = 8x8 particle components; 64 = 8x8 antiparticle components; 
Bosonic Commutators: 64 spacetime (8 position x 8 momentum); 24 + 24 of two D4 

E6 has 72 root vectors (Fermionic from D5 spinor; Bosonic from D5 adjoint): 
Fermionic Anticommutators: 16 = 8x2 particles (complex); 16 = 8x2 antiparticles (8 complex); 
Bosonic Commutators: 16 = 8x2 spacetime (8 complex position); 24 of one D4 

E8 - E6 has 48 = 8x6 particle components; 48 = 8x6 antiparticle components (Fermionic); 
48 = 8x6 spacetime; 24 of another D4 (Bosonic) 
for a total of 24x7 = 168 root vectors. 
168 =  2^3 x 3 x 7 is the order of PSL(2,7) = SL(3,2) which is a simple group of Lie type 
and can be thought of as the group of linear fractional transformations of the vertices of 
a heptagon or the 7 imaginary Octonions or the 7 independent E8 lattices. 

The book The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy 
(MSRI Publications -- Volume 35, Cambridge University Press, Cambridge, 1999) describes the 
roots of the Klein Quartic Equation

x ^3 y + y^3 z + z^3 x = 0
which has the symmetry group PSL(2,7). 

To represent the roots, Felix Klein constructed the Klein Configuration:



Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
Cl(16) = C(8) x Cl(8)

Cl(8) = 2^8 = 256 = 16x16

E8 = 248 = 120 + 128                                                           B5 =  55 with spinor 32
D8 = 120 with spinor 128+128                                             D5 =  45 with spinor 16+16
E7 = 66 + 64 + 3                                                                   F4 = 36 + 16
B7 = 105 with spinor 128                                                     B4 =  36 with spinor 16
D7 =  91 with spinor 64+64                                                  D4 =  28 with spinor 8+8
E6 = 78 = 45 + 32 + 1                                                           B3 =  21 with spinor 8
B6 =  78 with spinor 64                                                         D3 =  15 with spinor 4+4 = A3
D6 =  66 with spinor 32+32                                                   G2 = 14 = A2 + S6

 As Terence McKenna said in his May 1993 OMNI magazine interview: 
"... For 10,000 years ... we've pursued an agenda of beasts and demons ... 
If history goes off endlessly into the future, 
it will be about scarcity, preservation of privilege, forced control of populations, 
the ever-more-sophisticated use of ideology to enchain and delude people. 
We are at the breakpoint.
It's like when a woman comes to term ... 
if the child is not severed from the mother and launched into its own separate existence, 
toxemia will set in and create a huge medical crisis.
The mushrooms said clearly, 
"When a species prepares to depart for the stars, the planet will be shaken to its core."
All evolution has pushed for this moment, and there is no going back. 
What lies ahead is a dimension of such freedom and transcendence, 
that once in place, the idea of returning to the womb will be preposterous.
We will ... expand infinitely into pleasure, caring, attention, and connectedness. ...".



50,000 years ago - Africa Emigration/Trade to Japan and Tibet

36,000 to 12,000 years ago - Boskop/Enoch emerged, 
built Giza Pyramids, went away

12,000 years ago - 
1 Enoch (Ethiopic Enoch) Chapter 21 v. 2-3: 

"... I saw neither a heaven above nor a firmly founded earth, 
but a place chaotic and horrible ... seven stars of heaven 

bound together in it, like great mountaions and burning with fire ...".
Comet Encke (parent of the Taurid meteors) may have been 

about the size of  Comets Hale-Bopp and Sarabat (about 100 km). 
Its initial breakup may may been about 12,000 years ago,

roughly coincident with the Vela Pulsar Supernova and the end of the Ice Age. 
Observers on Earth see the Taurids as appearing to come from a radiant point 

in Taurus near the seven stars bound together in the Pleiades.  
- Noah (normal descendant of Enoch) and the Flood



12,000 years ago - Flood takes Noah to Africa
Nile takes Moses from Abraham to Giza

Moses from Giza to Sinai
Solomon builds Temple
Temple lost to Babylon  

After Babylon:
Return to Temple or  Expand to Radhanite/Khazar

( www.valdostamuseum.com/hamsmith/QintoNow.html ) 

After Hitler: 
Return to Temple or Expand to New York

http://www.valdostamuseum.com/hamsmith/QintoNow.html
http://www.valdostamuseum.com/hamsmith/QintoNow.html


Giambattista Vico (1668-1744) wrote of New Science 
and saw 

the Ages of Gods, Demigods, Spirits as Theocratic, Heroic, Human

Samuel Beckett in “Dante - Bruno - Vico - Joyce” said: 
“... Giordano Bruno’s treatment of identified contraries ... 
There is no difference, says Bruno 
between the smallest possible chord and the smallest possible arc, 
no difference between the infinite circle and the straight line. 
The maxima and minima of particular contraries are one and indifferent. 
Minimal heat equals minimal cold. 
Consequently transmutations are circular. Therefore ... 
the minima ... coincide ... with the maxima in the succession of transmutations. 
... And all things are ultimately identified with God, the universal monad 
...
From these considerations ... Giambattista Vico ... 
evolved a Science and Philosophy of History ...
the passage from Scipio to Caesar is as inevitable 
as the passage from Caesar to Tiberius, 
since the flowers of corruption in Scipio and Caesar 
are the seeds of vitality in Caesar and Tiberius. 
Thus ... human progression ... depends for its movement on individuals, 
and ... at the same time is independent of individuals 
in virtue of what appears to be a preordained cyclicism. ...
It follows that History ... is not the result of Fate or Chance ...
but the result of a ... force he called Divine Providence 
...
His division of the development of human society into three ages: 

Theocratic, 
Heroic, 

Human (civilized) 
with a corresponding classification of language: 

Hieroglyphic (sacred) 
Metaphorical (poetic), 

Philosophical (capable of abstraction and generalisation), 

was by no means new, although it must have appeared so to his contemporaries. 
He derived this convenient classification from the Egyptians, via Herodotus. ...”. 

( see viXra 1404.0057 )

Donald Phillip Verene in “Knowledge of Things Human and Divine: Vico’s New Science ...” said: 

“... Fas [ compare IFA ] is divine law, as opposed to ius or human law ... 
natural law ...[was]... communicated by God to Adam and by Adam to Noah. 

Noah ... passed these down to his descendants ...
from their common creator the nations are the same in their form of origin ... 



law is present in language from the beginning ...
all nations originally think in terms of poetic characters ... 

from this type of unreflective thought, governed by fantasia, 
there develops reflective thought and the human society that is based on it ...

there was a time when 
life was a mute yet communal affair of feelings, sensings, and expressions. 

This mute language is ... the ... basis of all human community and communication ...
Vico speaks of an “eternal point of the perfect state of the nations”. 

This state of perfection would come about when all the sciences, disciplines, and arts 
have been fully directed toward the perfection of man’s nature 

and have reached ... acme ... 
when all the sciences, disciplines, and arts have grasped their own natures 

as developed from the religions and laws of humanity 
and have ... come to serve them ...

The state of perfection of the nations is not the heroic age 
but the recapturing of a ...

heroic moment of the integration of human and divine things in the third age  
...

James Joyce ... made ... Vico ... the central figure of ... Finnegans Wake ...”.  

Bill Cole Cliett in his 2011 book “Riverrun to Livvy” said: 

“... the last piece of the Wake’s puzzle will fall into place 
on the same day 

physicists find the formula that unifies all the forces of nature ...”.

Since the 
Cl(16) - E8 Lagrangian - AQFT model “unifies all the forces of nature” 

( see viXra 1405.0030 )

here is a pattern of pieces of the Wake’s puzzle: 

“Finnegans Wake”  contains ( my comments in red ): 

Book I of 8 Episodes 
8 of E8

Books II and III of 4 + 4 Episodes 
8 + 4 + 4 = 16 of Cl(16) 

Book IV of a Final Episode 0 

0 =  = Ouroboros Recursive Periodicity AQFT



Finnegans Wake
Finnegan = Fin + Again = End + ReWaken

I = 8 = RP1xS7 => M4 x CP2
I.1 
“... riverrrun, past Eve and Adam’s, from swerve of shore to bend of bay, 
brings us by a commodius vicus of recirculation ...
nor had topsawyer’s rocks by the stream Oconee exaggerated themselse 
to Laurens County’s gorgios while they went doublin their mumber all the time ...” 

Genesis River Oconee = Ocho = 8 = Octonions of E8
doublin = Powers of 2 = Clifford Algebra Cl(8) = 2^8 and Cl(16) = Cl(8)xCl(8) 

1132 A. D. ... Blubby wares ... 
The Southern Song court was the first to create a large, permanent standing naval 

institution for China in 1132.

566 A.D. On Baalfire’s night of this year after deluge ... 
"... a great catastrophe struck the Earth in AD 540. ... Not only in Northern Ireland and 
Britain, but right across northern Siberia, North and South America - it is a global event 
of some kind. ...", according to an 8 September 2000 BBC article by Johnathan Amos, that also says 

"... cometary fragments smashed into the atmosphere throwing up dust and gas that 
blocked out the Sun. This, in turn, led to crop failures, famine and even plague among 

the weakened peoples of the world. ... some archaeologists and historians are 
beginning to come round to the opinion that this was the date when the Dark Ages 

began in Northern Europe.  ..."

566 A. D. At this time it fell out that a brazenlockt damsel grieved ... Bloody wars ... 
Muhammad was born around 570 AD. His father died before his birth. 
He lived from birth to age 3 with foster parent, then with his mother. 

His mother died when he was 6. 
From 622 A. D. there were Bloody Wars. 

1132 A. D. ... Blotty words ... 
European Crusaders took Jerusalem in 1099.

Saladin took Jerusalem from European Crusaders in 1187.

http://news.bbc.co.uk/
http://news.bbc.co.uk/


I.3
(what has come over the face of wholebroader E?), 
and (shrine of Mount Mu save us!) ...

E8 lives in the Clifford Algebra Cl(16) = Cl(8)xCl(8) as seen in Meru Prastara

I.6
the choicest and the cheapest from Atlanta to Oconee ... 
what would that fargazer seem to seemself to seem seeming of, dimm it all? 
Answer:  A collideorscape! ...

collideorscape = Fermilab + LHC = Truth Quark + Higgs

I.8
El Negro ... La Plate ... neuphraties ... Neva ... Mersey ...Waal ... chattahoochee ... 
wabbash ...jordan ... niester ... Saint Lawrence ... Laagen ... Niger ... O’Delawarr ... 
Susquehanna ... hudson ... marne ... chinook’s ... Floss ... Alt-muehler ... Hoangho ... 
Shannons ... Orbe ... Oronoko ... limpopo ... Scamander ... Seints ... Kishtna ... Indes ...

Many Rivers represent Many Possible Quantum Worlds

Hadn’t he seven dams to wive him? 
And every dam had her seven crutches. 
And every crutch its seven hues. ...

7 dams = 7-Sphere of Vector of Cl(8) = SpaceTime
7 crutches = 7-Spheres of +half-spinor of Cl(8) = Fermion Particles 
7 hues = 7-Sphere of -half-spinor of Cl(8) = Fermion AntiParticles

7 = 7 = 7 Related by Triality



II = 4 = CP2
II.2
by ribbon development ... 2,280,960 radiolumin lines

2280960  = 11 x 5 x 3^4 x 2^9 =  11 x 5 x 9^2 x 8^3 = 11 x 5 x 81 x 512

A brat ... a pipe clerk ... perfect little cad ...     
B C A D

Sunday King. His sevencoloured’s soot ( IOchone! Ochonal! ) ... Heptagrammaton ...
Ocho = 8 Octonions     Hepta = 7 Imaginary Octonions = 7-Sphere

... construct ann aquilittoral dryankle ... Concoct  an equo-angular trillitter ... 

 ...”
Two Circles = M4 x CP2 of 4 + 4 

Two Triangles ALP + alpha lambda pi = 
= 3 Imaginary Quaternions of M4 + 3 Imaginary Quaternions of CP2

II.3 
Coach With The Six Insides ... 

6 Star of David Root Vector Vertices of SU(3) of CP2 = SU(3) / U(2)
B E N K ... B I N K ... B U N K ... 
B E N K B A N K B O N K ...

3 Generations of Quarks, each Quark with 3 colors ( red, green, blue )
Up/Down = BENK/BENK 

Charm/Strange = BINK/BANK 
Truth/Beauty = BUNK/BONK

II.4
- Three quarks for Muster Mark! ...



III = 4 = M4
III.1
Hark! Tolv two elf kater ten (it can’t be) sax.
Hork! Pedwar pemp foify tray (it must be) twelve. ... 

12 Cuboctahedral Root Vector Vertices of Conformal Spin(2,4) = SU(2,2) Gravity 
mailman ... Letter, carried ... Ex. Ex. Ex. Ex. ... 

Message carried across 4-dimensional SpaceTime = M4
root language ... hundredlettered name ... last word of perfect lan-guage 

Language = Quantum Information = Clifford Algebra
... seven senses ... threestar monothong ...

7 = Imaginary Octonions        3star + 1mono = M4 Space + Time
III. 2
X. X. X. X.

4-dimensional SpaceTime coordinates of M4
the 4.32 ... 

4 x 32 = 128 = E8 / D8

Oasis ... Oisis ... 
Oasis ... Oisis ...
Oasis ... Oisis ...
Pipetto, Pipetta ... 

8 = 6+2 = Vector Space of Cl(2,6) = 8x8 Quaternionic Matrix Algebra

Frida! Freda! Paza! Paisy! Irine! Areinette! Bradomay! Bentamai! Soso-sopky! 
Bebekka! Bababadkessy! Ghugugoothoyou! Dama! Damadomina! Takiya! Tokaya! 
Scioccara! Siuccherillina! Peoc-chia! Peucchia! Ho Mi Hoping! Ha Me Happinice! 
MIrra! My-rha! Solyma! Salemita! Sainta! Sianta! 
O Peace!

O Peace = Octonion Rotations Spin(8) = 28-dimensional
III. 3
Are you roman cawthrick 432?
- Quadrigue my yoke.
Triple my tryst. 
Tandem my sire. 

4 x 3 x 2 = 24 Root Vector Vertices of D4 = Spin(8) 
and dimension of Leech Lattice = E8 + E8 + E8

bold O’Conee weds on Alta Mahar ... 

III.4
Tiers, tiers and tiers. Rounds.

Tiers of E8 Lattices and Leech Lattice
Rounds = Quantum Superpositions



IV = 
IV.0
“.. A way a lone a last a loved a long the”

( image from Wikipedia )  

I.1 
“... riverrrun, past Eve and Adam’s, from swerve of shore to bend of bay, 

brings us by a commodius vicus of recirculation ...



Appendix III:
Geminga and Toba

The SuperNova Precession Period of Peace began 36,525 years ago 
when the Shock Wave of the Geminga SuperNova arrived at Earth. 

“... Geminga ... exploded as a supernova about 300,000 years ago. 
This nearby ... 815 lyr ... explosion may be responsible for the low density 
of the interstellar medium in the immediate vicinity of the Solar System. 
This low-density area is known as the Local Bubble. ...” ( Wikipedia ). 

Geminga Explosion Cosmic Rays of 300,000 years ago could have caused Mutations   
in Earth Life producing the first Modern Human Homo sapiens in Africa, 
leading to Ethiopian fossil remains. According to National Geographic Genographic: 
“... Our species is an African one: Africa is where we first evolved, and where we have 
spent the majority of our time on Earth. The earliest fossils of recognizably modern 
Homo sapiens appear in the fossil record at Omo Kibish in Ethiopia, around 200,000 
years ago. Although earlier fossils may be found over the coming years, this is our best 
understanding of when and approximately where we originated. ...”. 

Walter et al, in Nature 405 (4 May 2000) 65-69, said: 
"... the 'out of Africa' hypothesis contends that modern humans evolved in Africa 
between 200 and 100 kyr ago, migrating to Eurasia at some later time ... the discovery 
of early Middle Stone Age artefacts in an emerged reef terrace on the Red Sea coast of 
Ertitrea, which we date to the last interglacial (about 125 kyr ago) ... this is the earliest 
well-dated evidence for human adaptation to a coastal marine environment ...”. 
This was the last time that the Sea Level was as high as it is now ( image from Wikipedia ): 

http://www.nature.com/
http://www.nature.com/


Mellars, Gori, Carr, Soares, and Richards in pnas.1306043110 said: 
“... initial dispersal of anatomically modern humans from Africa ...[prior to]...
the volcanic “supereruption” of the Mount Toba volcano ... (the largest volcanic
eruption of the past 2 million y) at ∼74,000 y before present (B.P.) .. is in serious conflict 
with both the most recent genetic evidence from both Africa and Asia and the 
archaeological evidence from South Asian sites. ... a combination of genetic analyses 
and recent archaeological evidence from South Asia andAfrica ... support a coastally 
oriented dispersal of modern humans from eastern Africa to southern Asia ∼60–50 
thousand years ago (ka). ...

... This was associated with distinctively African microlithic and “backed-segment” 
technologies analogous to the African “Howiesons Poort” and related technologies, 
together with a range of distinctively “modern” cultural and symbolic features (highly
shaped bone tools, personal ornaments, abstract artistic motifs, microblade technology, 
etc.), similar to those that accompanied the replacement of “archaic” Neanderthal by 
anatomically modern human populations in other regions of western Eurasia at a 
broadly similar date ...”. 

According to Wikipedia articles:  
“... The Toba eruption (the Toba event) occurred at what is now Lake Toba about 67,500 
to 75,500 years ago. It was the last in a series of at least three caldera-forming 
eruptions at this location, with earlier calderas having formed around 700,000 and 
840,000 years ago. This last eruption ...[was]... possibly the largest explosive volcanic 
eruption within the last 25 million years. ... the total amount of material released in the 
eruption was about 2,800 km3 (670 cu mi) - 



about 2,000 km3 (480 cu mi) of ignimbrite that flowed over the ground, and 
approximately 800 km3 (190 cu mi) that fell as ash mostly to the west. 
The pyroclastic flows of the eruption destroyed an area of 20,000 km2 (7,722 sq mi), 
with ash deposits as thick as 600 m (1,969 ft) by the main vent.
The eruption was large enough to have deposited an ash layer approximately 15 cm 
(5.9 in) thick over all of South Asia; at one site in central India, the Toba ash layer today 
is up to 6 m (20 ft) thick[13] and parts of Malaysia were covered with 9 m (30 ft) of ash 
fall. In addition it has been variously calculated that 10,000 million tonnes (1.1×1010 
short tons) of sulfurous acid or 6,000 million tonnes (6.6×109 short tons) of sulfur 
dioxide were ejected into the atmosphere by the event.
The subsequent collapse formed a caldera that, after filling with water, created Lake 
Toba. The island in the center of the lake is formed by a resurgent dome.

... Landsat photo of Sumatra surrounding Lake Toba ...

The exact year of the eruption is unknown, but the pattern of ash deposits suggests that 
it occurred during the northern summer because only the summer monsoon could have 
deposited Toba ashfall in the South China Sea. The eruption lasted perhaps two weeks, 
and the ensuing "volcanic winter" resulted in a decrease in average global temperatures 
by 3.0 to 3.5 °C (5 to 6 °F) for several years. Greenland ice cores record a pulse of 
starkly reduced levels of organic carbon sequestration. Very few plants or animals in 
southeast Asia would have survived, and it is possible that the eruption caused a planet-
wide die-off. ... evidence from pollen analysis has suggested prolonged deforestation in 
South Asia ... The Toba eruption has been linked to a genetic bottleneck in human 
evolution about 50,000 years ago ... between 50,000 and 100,000 years ago, human 
populations sharply decreased to 3,000–10,000 surviving individuals. It is supported by 
genetic evidence suggesting that today's humans are descended from a very small 
population of between 1,000 to 10,000 breeding pairs that existed about 70,000 years 
ago. ... The theory is based on ... coalescence of some genes (including mitochondrial 
DNA, Y-chromosome and some nuclear genes) as well as the relatively low level of 
genetic variation among present-day humans. ... human mitochondrial DNA (which is 
maternally inherited) and Y chromosome DNA (paternally inherited) coalesce at around 
140,000 and 60,000 years ago, respectively. This suggests that 
the female line ancestry of all present-day humans traces back to 
a single female (Mitochondrial Eve) at around 140,000 years ago, 
and the male line to a single male (Y-chromosomal Adam) at 60,000 ... years ago. ...”. 



B-mode Octonionic Inflation of E8 Physics 
Frank Dodd (Tony) Smith, Jr. - 2014

viXra 1403.0300

BICEP2 in arXiv 1403.3985 said: 
"...  Inflation predicts ... a primordial background of ... gravitational waves ...[that]... 
would have imprinted a unique signature upon the CMB. Gravitational waves induce 
local quadrupole anisotropies in the radiation field within the last-scattering surface, 
inducing polarization in the scattered light ... This polarization pattern will include a 
“curl” or ... inflationary gravitational wave (IGW) B-mode ... component 
at degree angular scales that cannot be generated primordially by density perturbations. 
The amplitude of this signal depends upon the tensor-to-scalar ratio ... r = 0.20 
+0.07 -0.05 ... which itself is a function of the energy scale of inflation. ...". 

In E8 Physics, Inflation is due to Non-Unitarity of Octonion Quantum Processes 
that occur in 8-dim SpaceTime before freezing out of a preferred Quaternionic Frame 
ends Inflation and begins Ordinary Evolution in (4+4)-dim M4 x CP2 Kaluza-Klein. 
The unit sphere in the Euclidean version of 8-dim SpaceTime ( see viXra 1311.0088 for 
Schwinger's "unitary trick" to allow use of Euclidean SpaceTime ) is the 7-sphere S7. 

( for E8 Physics overview see viXra 1312.0036 and 1310.0182 )

Curl-type B-modes (tensor) are Octonionic Quantum Processes on the surface of 
SpaceTime S7 which is a 7-dim NonAssociative Moufang Loop Malcev Algebra. 

( for Malcev Algebras see Appendix I ) ( image below from Sky and Telescope ) 

B-modes look like  Spirals on the Surface of S7

Divergence-type E modes (scalar and tensor) are Octonionic Quantum Processes 
from SpaceTime S7 
plus a spinor-type S7 representing Dirac Fermions living in SpaceTime 
plus a 14-dim G2 Octonionic Derivation Algebra connecting the two S7 spheres 
all of which is a 28-dim D4 Lie Algebra Spin(8). 

( image below from Sky and Telescope )
E-modes look like Fermion Pair Creation either 

off (scalar)    or on (tensor)    the Surface of S7

Therefore: for E8 Physics Octonionic Inflation the ratio r = 7 / 28 = 0.25 



Phil Bull in his Lumps'n' Bumps blog (17 March 2014) said: 
"... the blue points in the plot ... are the nulll tests for the BB power spectrum ... You'd ... 
expect about a third of the points to have their errorbars not overlapping with zero ... 

... a straight line would fit the points quite well (green line; my addition). ...". 

Here is an outline of how Octonionic Inflation works in E8 Physics: 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence making it a Real Fluctuation 
that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in E8 Physics ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )



In E8 Physics, our present 4-dimensional physical spacetime is based on a 
Quaternionic substructure of an Octonionic 8-dimensioal spacetime in which the physics 
of each Local Region is described by a Local Lagrangian with E8 structure 
from an E8 Lie Algebra that is embedded in a Cl(16) Real Clifford Algebra. 
Our spacetime remains Octonionic 8-dimensional throughout inflation. 

How do the Cl(16) E8 Local Lagrangian Regions fit together 
to describe the Quantum Physics of the MultiVerse ?  

David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 

Anthony Bonner in his 2007 book "The Art and Logic of Ramon Llull" said: 
"… Giordano Bruno wrote five commentaries on Llull, four of them on the Art - 
more attention than he gave to any other thinker ...
Giordano Bruno ... saw .... Llull's ... Art ... as a way to explore the connections among 
his infinity of worlds …". 

If you look at Llull's Art (especially his Quaternary Phase) you see that 
it is equivalent to E8 Physics ( see viXra 1403.0178 ) with 
the Clifford Algebra Cl(16) containing E8 giving the Local Lagrangian of a Region 

that is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products 

of all Cl(16) E8 Local Lagrangian Regions 
then 

emergently self-assembles into a structure = Deutsch multiverse 
forming a generalized hyperfinite II1 von Neumann factor AQFT 

( Algebraic Quantum Field Theory ).



Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:
"... If the multiplication is associative, as in the complex and quaternionic cases, we can 
remove parentheses in ... Schroedinger equation dynamics ... to conclude that ... the 
inner product < f(t) | g(t) > ... is invariant ... this proof fails in the octonionic case, and 
hence one cannot follow the standard procedure to get a unitary dynamics. ...[so
there is a]... failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of octonions accounts for particle 
creation without the need for tapping the energy of a conventional inflaton field.

Inflation begins in Octonionic E8 Physics with a Quantum Fluctuation 
initially containing only one Cl(16) E8 Local Lagrangian Region

The Fermion Representation Space for a Cl(16) E8 Local Lagrangian Region 
is E8 / D8 = the 64+64 = 128-dim +half-spinor space  64s++  +  64s+-  of Cl(16)  

64s++ = 8 components of 8 Fermion Particles 
64s+- = 8 components of 8 Fermion Antiparticles

By 8-Periodicity of Real Clifford Algebras Cl(16) = tensor product Cl(8) x Cl(8) 
where the two copies of Cl(8) can be denoted by Cl(8)G and Cl(8)SM 

( in E8 Physics Cl(8)G gives Gravity with Dark Energy and Cl(8)SM gives the Standard Model )
Cl(8)G and Cl(8)SM each have 8-dim half-spinor spaces 8Gs+ 8Gs- and 8SMs+ 8SMs- 

8Gs+ and 8SMs+ representing 8 Fermion Particles 
8Gs- and 8SMs- representing 8 Fermion Antiparticles

so that 
64s++ = 8Gs+ x 8SMs+  for First Generation Particles of E8 Physics

64s+- = 8Gs+ x 8SMs- for First Generation AntiParticles of E8 Physics 
64s-+ = 8Gs- x 8SMs+ for AntiGeneration Particles ( NOT in E8 Physics )

64s-- = 8Gs- x 8SMs- for AntiGeneration AntiParticles ( NOT in E8 Physics )
where

+/- half-spinor of Cl(8)G determines +/- half-spinor of Cl(16) 
and Generation or AntiGeneration ( only +half-spinor Generation is in E8 ) 

+/- half-spinor of Cl(8)SM determines Particle or AntiParticle 



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(16) E8 Local Lagrangian Region that is 64s++   +   8 of 64s+-  =

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles  or Real Fermion Antiparticles  

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  and 
IF the Cl(16) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. ( see Appendix III for Geoffrey Dixon's ideas and Effective Path of QF Energy )

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16) 
the only Effective Path of QF Energy to E8 Fermion Representation slots 
goes to the only Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation.It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 
7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(16) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(16) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(16) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(16) E8 Local Lagrangian Regions:  



If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".

Why decoherence at 64 Unfoldings = 2^64 qubits ?

2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 



The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 

NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 

Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240

Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 

If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 
256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =

= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)
so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 

( see viXra 1311.0088 )



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



How did Inflation Begin ? 

As Our Parent Universe expanded to a Cold Thin State, isolated Quantum Fluctuations 
occurred. Most of them just appeared and disappeared as Virtual Fluctuations, 
but 
at least one of the Quantum Fluctuations had enough energy to produce 64 Unfoldings 
and reach Zizzi's State of Decoherence making it a Real Fluctuation that 
became Our Universe with 16^64 = 2^256 = 10^77 Fermions. 
As Our Universe expands to a Cold Thin State, 
it will probably give birth to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", in E8 Physics 

ALL Universes (Ours, Ancestors, Descendants) have the SAME Physics Structure 
as E8 Physics described in viXra 1312.0036 and 1310.0182 



AFTER Inflation, how did Structures of Galaxies and their Clusters Emerge ?

Frank Wilczek said, in his Physics Today (May 2006) Reference Frame: 
“... The standard models contain ... numerical parameters ... of wide significance for 
present-day phenomena in the natural world ... 
the amplitude of the primeval fluctuation spectrum. ...[ is ]... from cosmology ...”. 

Max Tegmark and Martin J. Rees said, in astro-ph/9709058 Why is the CMB Fluctuation Level 10^(-5) ?: 
“... Q ... of order 10^(-5) ... is the amplitude that fluctuations in the gravitational potential 
have when they enter the horizon 
... the baryon-to-photon ratio n = 10^(-9) 
...  the electromagnetic coupling constant a = e^2  = 1/137 ...”. 

Given Nbaryon the number of quarks is Nquark = 3 x Nbaryon. 
Given Nphoton the number of geometric gravitions, 
unsuppressed by factor of Planck mass squared, 
is Ngeograv = 137 x Nphoton. 

Nquark / Ngeograv = 3 x ( Nbaryon / Nphoton ) x 1/137 = 
= 3 x 10^(-9) x 7 x 10^(-3) =

= 21 x 10^(-12) = 0.21 x 10^(-10) 

David Layzer said, in his book Cosmogenesis (Oxford 1990): 
“... random fluctuations obey well-understood statistical laws, 
among them the “square-root-of-N law”, which says that 
if the average number ... in a sample is N , then 
the random fluctuations of this number are likely to be near the square root of N ...”.

Given Nquark / Ngeograv as the number of quarks per geograviton unit of spacetime 
the amplitude of fluctuations of quark-matter in spacetime gravitational potential is 

sqrt( Nquark / Ngeograv ) = 0.45 x 10^(-5) 

That is consistent with cosmological observation that Q is of the order 10^(-5). 



Appendix I ( 3 pages ): Malcev Algebras 

Jaak Lohmus, Eugene Paal, and Leo Sorgsepp in their book Nonassociative Algebras in 
Physics (Hadronic Press 1994), said:
"... Moufang loops and Mal'tsev [another transliteration for "Malcev"] algebras ... are ... 
natural (minimal) generalizations of Lie groups and Lie algebras, respectively. 
Because of the uniqueness of octonions ... octonionic Moufang loop and the 
corresponding simple (non-Lie) Mat'tsev algebra are of exceptional importance 
...
A Moufang loop is a set G with a binary operation (multiplication) ... so that ...
1) in the equation g h = k, the knowledge of any two of g,h,k [in] G specifies the third 
one uniquely;
2) there is a distinguished unit or identity element e of G with the property e g = g e = g, 
[for all] g [in] G;
3) the Moufang identity holds: (g h)(k g) = g((h k)g), [for all] g,h,k [in] G.
A set with such a binary operation that only axioms 1/ and 2) are satisfied is called a 
loop. ... roughly speaking, loops are the "nonassociative groups". ... The most 
remarkable property of Moufang loops is their diassociativity: the subloop generated by 
any two elements in a Moufang loop is associative (group). Hence, for any g,h in a 
Moufang loop G ... (h g)g = h g^2 , g(g h) = g^2 h , (g h)g = g(h g) ... thanks to [which]... 
the Moufang identity can be written ... (g h)(k g) = g(h k) g.
... one can define the notion of the inverse element of g [in] G. The unique solution of 
the equation g x = e (x g = e) is called the right (left) inverse element of g [in] G and 
denoted as g-1R (g-1L). From ... diassociativity ... g-1R = g-1L = g-1 , g-1(g h) = (h 
g)g-1 = h , (g-1)-1 = g , (g h)-1 = h-1 g-1 ; [for all] g,h [in] G.
... The Moufang loop G is said to be analytic if G is a real analytic manifold so that both 
the Moufang lop operation G x G --> G : (g,h) --> g h and the inversion map G --> G : g 
--> g-1 are analytic ... denote the dimension of G by r ... introduce the antisymmetric 
quantities
c^i_jk := a^i_jk - a^i_kj ... i,j,k = 1, ... , r ,
called the structure constants of G. 
... 
The tangent algebra G of G ...[with]... product
[X,Y]^i := c^i_jk X^j Y^k = -[Y,X]^i ; i,j,k = 1, 2, ... , r .
...[with the]... Mal'tsev identity ...
[[X,Y],[Z,X]] + [[[X,Y],Z],X] + [[[Y,Z],X],X] + [[[Z,X],X],Y] = 0
... is ... the ... Mal'tsev algebra. ... the Jacobi identity ...[may fail] in G 
...
... every Lie algebra is a Mal'tsev algebra 
... 
In a Mal'tsev algebra G the Yamaguti triple product ... may be defined as ...
[x,y,z] := [x,[y,z]] - [y,[x,z]] + [[x,y],z]
... 
K. Yamaguti proved ... the possibility of embedding a Mal'tsev algebra into a Lie 
algebra ... 



every Mal'tsev algebra can be realized as a subspace of some Lie algebra so that the 
Mal'tsev operation is a projection of the Lie algebra operation to this subspace. 
.... 
Every Mal'tsev algebra is also a ... Lie triple system ... 
Lie triple systems ... serve as tangent algebras for symmetric spaces ...". 

S7 Moufang Loop

E. K. Loginov in his paper hep-th/0109206 Analytic Loops and Gauge Fields said: 
"... simple nonassociative Moufang loops ...[are]... analytically isomorphic to one of the 
spaces S7,    S3 x R4,    or    S7 x R7 
...
... Suppose A is a complex (real) Cayley-Dickson algebra, M is its commutator Malcev 
algebra, and L(A) is the enveloping Lie algebra of regular representation of A.

It is obvious that the algebra L(A) is generated by the operators Rx and Lx, where x [is 
in] A. We select in L(A) the subspaces R(A), L(A), S(A), P(A) and D(A) generated by the 
operators

Rx,
Lx,
Sx = Rx + 2Lx,
Px = Lx +2Rx and
Dx,y = [Tx, Ty]+T[x,y],

where Tx = Rx -Lx, accordingly. ...

[Rx, Sy] = R[x,y] ...[and]... [Lx, Py] = L[y,x].

... the algebra L(A) is decomposed into the direct sums

L(A) = D(A) + S(A) + R(A),
L(A) = D(A) + P(A) + L(A),

of the Lie subalgebras D(A) + S(A), D(A) + P(A) and the vector spaces R(A), L(A) ... In 
addition, the map x --> Sx from M into S(A) is a linear representation of the algebra M, 
which transforms the space R(A) into M-module that is isomorphic ... to the regular 
Malcev M-module. ...

... the direct summands ... are orthogonal with respect to the scalar product tr{XY} on 
L(A) ...

[ From 7-dim S7 to 28-dim Spin(8) ]

...Let A be the complex Cayley-Dickson algebra [of Octonions]. Then A supposes the 
base 1, e1, ..., e7 such that



ei ej = -delta_ij + c_ijk ek,

where the structural constants c_ijk are completely antisymmetric and different from 0 
only if

c_123 = c_145 = c_167 = c_246 = c_257 = c_374 = c_365 = 1.

It is easy to see that in such base the operators

Rei = e[i0] - (1/2) c_ijk e[jk] ,
Lei = e[i0] + (1/2) c_ijk e[jk] ,

where e[uv] are skew-symmetric matrices 8 x 8 with the elements (euv)ab = delta_ma 
delta_nb - delta_mb delta_na . 
Using the identity

c_ijk c_mnk = delta_im delta_jn - delta_in delta_jm + c_ijmn ,

where the completely antisymmetric tensor c_ijkl is defined by the equality

(ei,ej,ek) = 2 c_ijkl el ,

we have D_ei,ej = 8 e[ij] + 2 c_ijmn e[mn] . ...

... Its enveloping Lie algebra L(A) (in fixed base) consists of real skew-symmetric 8 x 8 
matrices. Therefore we can connect every element F = F_mn e[mn] of L(A) 
with the 2-form F = F_mn dx^m /\ dx^n . ... the factors of F are such that

epsilon F0i + (1/2) c_ijk F_ jk = 0 , 
if  F [is in] S(A) + D(A) ...[or]... P(A) + D(A)
   
epsilon F0i =  c_ijk F_ jk , 
if  F [is in] R(A) ...[or]... L(A)

where there is no summing over j,k in [the second equations], c_ijk 6= 0, and

epsilon = 0, if F [is in] D(A),
epsilon = 1, if F [is in] S(A) + D(A), F [is not in] D(A) or F [is in] R(A),
epsilon = -1, if F [is in] P(A) + D(A), F [is not in] D(A) or F [is in] L(A).

For epsilon = -1 these are precisely the (anty-self-dual) equations of Corrigan et al. ... 
In addition, R(A) and L(A) are not Lie algebras. Therefore the [second] equations, in 
contrast to [the first equationa], are not Yang-Mills equations. Nevertheless, there are a 
solution of the [second] equations, which generalizes the known (anty-)instanton 
solution of Belavin et al. ...".



Appendix II (3 pages): E8 Lattices and Root Vectors

Correspondence between Imaginary Octonions and E8 Integral Domain Lattices 
     7-dim S7   EXPANDS TO  Spin(8) Lie Algebra containing S7 and S7 and G2 
       / \
        |   corresponds to 
       \ / 
7 Imaginary Octonions  i j k E I J K 
       / \
        |  corresponds to 
       \ / 
7 independent E8 Integral Domain Lattices  
based on the 7 basic Heptavertons / Onarhedra    

     Associative   Coassociative  Heptaverton
      Triangle         Square                                                
                                          k J 
         I                J---j           |/  
i  -->  / \  ---------->  |   | -->    I--i--E
       E---i              K---k          /|   
                                        K j   
 
                                          k I 
         J                K---k           |/  
j  -->  / \  ---------->  |   | -->    J--j--E
       E---j              I---i          /|   
                                        K i   
                                                                  
                                          i J 
         K                I---i           |/  
k  -->  / \  ---------->  |   | -->    K--k--E
       E---k              J---j          /|   
                                        I j   

                                          I k  
         j                I---J           |/  
E  -->  / \  ---------->  |   | -->    J--E--j
       i---k              K---E          /|   
                                        K i   

                                          E j 
         J                I---j           |/  
I  -->  / \  ---------->  |   | -->    J--I--k
       i---K              k---E          /|   
                                        K i   
 
                                          E k 
         j                J---i           |/  
J  -->  / \  ---------->  |   | -->    K--J--i
       I---K              k---E          /|   
                                        I i   

                                          E i 
         J                K---i           |/  
K  -->  / \  ---------->  |   | -->    I--K--j
       I---k              j---E          /|   
                                        J k   



Kirmse's MIstake: 

H. S. M. Coxeter in his paper Integral Cayley Numbers 
(Duke Math. J., v. 13, no. 4, December 1946) said:
"... Kirmse ... selects an eight-dimensional module ... which is closed under subtraction 
and contains eight linearly independent members. .. 
a module is called an INTEGRAL DOMAIN if it is closed under multiplication. 
A simple instance is the module Jo consisting of all Cayley numbers ... [that are] 
integers. ...
[Kirmse] then defines a maximal ... integral domain over Jo as an extension of Jo which 
cannot be further extended without ceasing to be an integral domain.
He states that there are EIGHT such domains, 
one of which he calls J1 and describes in detail.
Actually, there are only SEVEN, which presumably are the remaining seven of his eight.
... J1 itself is not closed under multiplication. ...
Since the 168-group is doubly transitive on the seven [imaginary octonions], ANY 
transposition [of the imaginary octonions] will serve to rectify J1 in the desired manner.
But there are only seven such domains, since the (7|2) = 21 possible transpositions fall
into 7 sets of 3, each set having the same effect.
In each of the seven domains, one of the [imaginary octonions] plays a special role, viz., 
that one which is not affected by any of the three transpositions.
Comparing Kirmse's multiplication table with Cayley's
... we see that  ... Kirmse's J1 could be used as it stands 
if we replaced his multiplication table with Cayley's. ..."

H. S. M. Coxeter in his paper Regular and Semi-Regular Polyotpes III
(Math. Z. 200, 3-45, 1988) about the 240 units of an E8 Integral Domain said:
"... "... the 16 + 16 + 16 octaves

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,
(±1±ie±je±ke)/2,

(±e±i±j±k)/2,
and the 192 others derived from the last two expressions by
cyclically permuting the 7 symbols [ i,j,k,e,ie,je,ke ]
in the peculiar order

e, i, j, ie, ke, k, je
... It seems somewhat paradoxical ... that the cyclic permutation

( e, i, j, ie, ke, k, je ),
which preserves the integral domain (and the finite projective [Fano] plane ...)
is not an automorphism of the whole ring of octaves;
it transforms the associative triad ijk into the anti-associative triad j ie je.
On the other hand, the permutation

( e ie je i k ke j ),
which IS an automorphism of the whole ring of octaves (and of the finite [Fano] plane ...)
transforms this particular integral domain into another one of R. H. Bruck's cyclic of 
seven such domains.  ...".



240 Root Vectors of 248-dim E8 have physical interpretations in E8 Physics: 

64 Red = 8 components of 8 Fermion Particles
64 Green = 8 components of 8 Fermion Antiparticles 
64 Blue = 8 position x 8 momentum of 8-dim SpaceTime
28 Yellow include 12 of the 16 generators of U(2,2) 
                             for Conformal Gravity, Dark Energy, and Propagator Phase

( the other 4 come from 4 of the 248 - 240 = 8 Cartan Subalgebra elements of E8 ) 
28 Orange include 8 of the 12 generators of Standard Model SU(3)xSU(2)xU(1) 

( the other 4 come from 4 of the 248 - 240 = 8 Cartan Subalgebra elements of E8 ) 



Appendix III ( 4 pages ): Effective Path of QF Energy and Dixon CxHxO

Another ( probably equivalent ) way to see that the Effective Path of QF Energy 
goes entirely to creation of Real Fermion Particles is to follow the work 
of Geoffrey Dixon who said ( 2012.09.20 ) "... based on the algebra T := CxHxO , 
an interpretation is developed that implies the existence of a matter universe, 
and an anti-matter universe ...". 

Represent both 64-dim 64s++ and 64-dim 64s+- as tensor product C x H x O = T 
where C = Complex Numbers, H = Quaternions, and O = Octonions
so that T+T =  128-dim +half-spinor space  64s++  +  64s+-  of Cl(16) which is in E8 

Dixon says that T+T corresponds to a 1,9-spacetime 
and 
that there are 2 ways to reduce 1,9-spacetime to our physical 1,3-spacetime 
with 
one way producing a matter universe and the other producing an antimatter universe. 

My view is that those 2 ways correspond to 2 copies of T+T which represent 
128-dim +half-spinor space  64s++  +  64s+-  of Cl(16) and in E8 = 

= Dixon's Matter Universe 
and 

128-dim -half-spinor space  64s-+ +  64s--  of Cl(16) and not in E8 =
= Dixon's AntiMatter Universe 

E8 Physics uses only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16) 
so, using Geoffrey Dixon's ideas, E8 Physics Octonionic Inflation 

produces Real Fermion Particles and a Matter Universe 
and the 

Effective Path of Quantum Fluctuation Energy is to Creation of Real Fermion 
Particles 

consistently with Dixon's reduction of 1,9-spacetime to 1,3-spacetime. 

Here are some details about Geoffrey Dixon's ideas: 

Geoffrey Dixon in his book Division Algebras, Lattices, Physics, Windmill Tilting (2011) said: 
( in this quote I use T+T instead of Geoffrey Dixon's notation T2 ) 

"... T inherits noncommutativity form H and O, and nonassociativity from O. 
From the combination of H and O it also loses alternativity ... 
TL uses only HL , and TA uses HA  , which includes both HL , HR , and their combined 
actions. 
...
T ... is a Pauli spinor doublet for a 1,9-spacetime 
in exactly the same way P is a Pauli spinor doublet for 1,3-spacetime 
...



In the Pauli algebra case, we got Dirac spinors buy doubling P to P+P , 
and the associated Clifford algebra is PL(2) = C x Cl(1,3) 
... 
To produce Dirac spinors we do for T what we did for P:
we double up and use T+T as our spinor space, 
with the associated Clifford algebra TL(2) = C x Cl(1,9) 
... 
Note that in both these cases, if we absorb the C into the Clifford algebra, 
we expand the dimensionality of the associated spacetime. 
This is sometimes done, but not here. ...



...

...". 
Geoffrey Dixon in his paper Matter Universe: A Mathematical Solution said: 

( in this quote I use T+T instead of Geoffrey Dixon's notation T2 )
"... The algebra T := C x H x O is 2 x 4 x 8 = 64-dimensional. 
It is noncommutative, nonassociative, and nonalternative. 
... 
In this model ... the foundation is the 128-dimensional ... space T+T 
(the doubling of T in the spinor space is modeled on the notion 
that a Dirac spinor is a double Pauli spinor). ... 
the Dirac algebra ... PL := C x H ... is 
the complexification of the Clifford algebra of 1,3-spacetime
...
T+T is acted upon by the complexification of the Clifford algebra of 1,9-spacetime, 
represented by TL(2) , where TL is the algebra of left actions of T on itself, 
which in the octonion case, due to nonassociativity, requires the nesting of actions. 
... 
In the T-theory ... the quarks are associated with the octonion units ep , p=1,...,6. 
The extra six space dimensions ... also rest on these units 



... 
An elegant representation of the Clifford algebra Cl(1,9) represented in TL(2) 
that is aligned with the choice of the octonion unit e7 ... arises from the following set of 
ten anti-commuting 1-vectors: 

...

or an anti-matter universe - and that both must exist. ...". 

My view is that those 2 ways correspond to 2 copies of T+T which represent 
128-dim +half-spinor space  64s++  +  64s+-  of Cl(16) = Dixon's Matter Universe and 
128-dim -half-spinor space  64s-+  +  64s--  of Cl(16) = Dixon's AntiMatter Universe 
However, 
E8 Physics uses only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16) 

so E8 Physics has only a Matter Universe. 



Deep State USA/UK
Frank Dodd (Tony) Smith, Jr. - 2014

Mike Lofgren in a 21 February 2014 essay  at Moyers & Company described 
"... Deep State ... a hybrid association of elements of government and parts of top-level 
finance and industry that is effectively able to govern ... without reference to the consent 
of the governed as expressed through the formal political process …".

In some countries their Deep State is clear and open: 
the Russian Deep State is what was known in Soviet days as the KGB; 

the Chinese Deep State is the CPC/PLA. 

The USA/UK Deep State is thought by some to be the Wall Street and London City 
Big Banks whose Quadrillion Dollar Hedge Fund Casino is the largest concentration of 
nominal wealth on Earth. 

What would a Wall Street / London City Deep State do if the next financial crisis were 
on the scale of Hundreds of Trillions of Dollars, far beyond the scale of the few Trillion a 
year of Quantitative Easing for the 2008 financial crisis Banker Bailout ? 

Consider these quotes from www.telegraph.co.uk on 14 Feb 2014 and 10 Sep 2013: 
"… Concerns over the potential manipulation of foreign exchange markets …
the allegations over currency manipulation were "ever bit as bad" as those in the Libor-
rigging scandal … If rates have been manipulated it could mean
hundreds of trillions of dollars of investments could have been incorrectly priced. 
...
the FCA … was investigating the potential manipulation of the ISDAfix that is used to 
price much of the $379 trillion (£242 trillion) interest rate swap market …".
and 
this quote from www.prisonplanet.com on 18 February 2014: 
"... Yet another banker has committed suicide, with a JP Morgan forex trader leaping to 
his death from the top of the firm’s Chater House headquarters in Hong Kong. Over the 
past few weeks at least seven bankers have died under mysterious circumstances, 
including another JP Morgan senior manager who jumped off the top of a skyscraper in 
London last month. Speculation is rife that the series of deaths are connected to some 
kind of looming financial crisis ...". 

If the USA/UK Deep State is indeed Wall Street / London City, 
then 
the Big Banks would get the Fed/Treasury to print up Hundreds of Trillions of Dollars 
as a Banker Bailout to cover losses. 
Those Hundreds of Trillions of Dollars would be a Weimar-style HyperInflation 
that destroys the Dollar as a Reserve Currency 

China becomes the New Global Financial Hegemon. 



Alternatively, pseudonymous Tyler Durden of Zero Hedge sees the USA/UK Deep 
State as a broader "... National Security State which enables a vast Imperial structure 
that incorporates hard and soft power--military, diplomatic, intelligence, finance, 
commercial, energy, media, higher education--in a system of global domination and 
influence ... read "Foreign Affairs", with an emphasis on reading between the lines ...".

Tyler Durden wrote "Who Gets Thrown Under The Bus In The Next Financial Crisis?" 
on 3 March 2014, saying "... In the 2008 financial crisis, the Fed threw savers and the 
bottom 95% under the bus to funnel hundreds of billions of dollars ... to the banks to 
rebuild their broken balance sheets. The Fed also provided limitless liquidity to bank 
trading desks and financiers to skim billions from carry trades, effectively channeling
the nation's financial resources to enrich its cronies, the top 1/10th of 1% ... 
the next (and inevitable) financial crisis ... is simple to summarize: the paper claims on
wealth so far exceed actual wealth that something's gotta give. These claims include 
trillions of dollars in shadow-banking bets (derivatives and other leveraged claims all 
teetering on a tiny base of real collateral) and trillions of dollars in debt-based claims
on future income. Simply put, the vast majority of these claims will have to be zeroed 
out, i.e. these phantom-claim "assets" will be voided and declared worthless. 
This leads to the key question: 
who will the Deep State throw under the bus to preserve itself and the nation-state? 
...
the speculative excesses and political power of Wall Street pose a strategic threat to the 
Deep State, and as a result a showdown between 

the Deep State ... high-echelon U.S. military and national-security assets ... 
and

the surface machinery of governance that has been captured by Wall Street 
is looming 
...
Between saving the U.S. dollar and making whole the $100 trillion in nominal-value bets 
made by financiers in offshore shadow-banking accounts--there's no contest. 
...
the pre-eminence of both the Deep State and the U.S. nation-state 
depend on the U.S. dollar remaining the key reserve currency in the global economy.
The collapse of the U.S. dollar would destroy the foundation of both the Deep State and 
the U.S. nation-state, hence ... the Deep State will not enable that collapse.
...
the Deep State will do whatever it takes to eliminate strategic threats to the integrity of 
the Deep State and the nation it depends on for its power and survival. In a financial 
crisis that threatens the dollar and the Deep State, the phantom claims of Wall Street's 
financier skimmers, scammers and swindlers will be tossed under the bus ...". 

If the USA/UK Deep State is indeed the Broader Alternative, 
then 
the Remnants/Successors of Wall Street / London City will be in competition with China 

for the role of Global Financial Hegemon. 



What assets will the Remnants/Successors of Wall Street / London City have in 
their competition with China ? 

According to the OCC Quarterly Report on Bank Trading and Derivatives Activities 
(Third Quarter 2013) the Assets and Notional Amount of Derivatives = Phantom Claims 
held by the top 5 Bank Holding Companies were (in $ millions): 
JPMORGAN CHASE & CO.                        2,463,309       73,255,282
CITIGROUP INC.                                         1,899,511       63,245,172
BANK OF AMERICA CORPORATION         2,128,706       57,929,528
GOLDMAN SACHS GROUP, IN., THE           923,359       50,372,894 
MORGAN STANLEY                                       832,223       50,332,826                    

Therefore, 
the Big Five Banks have $ 303 Trillion of Total Wealth (Real Assets + Phantom Claims) 
but 
$ 295 Trillion of their Total Wealth is in Phantom Claims that would be Zeroed Out 
leaving 
the Big Five Banks with only their Real Asset Wealth of $ 8 Trillion. 

The Top 5 Banks of China have assets (according to www.cba.ca) (in $ millions ):
ICBC                                                            2,803,129      
China Construction Bank Corporation         2,232,764      
Agricultural Bank of China                           2,116,358 
Bank of China                                              2,026,278
Bank of Communications                                842,651

Therefore, 
the Top 5 Banks of China have Real Asset Wealth of $ 10 Trillion.             

Since Remnant USA/UK Banks and China Banks have roughly equal Assets 
their competition for Global Financial Hegemon will be decided by other factors: 

China + Russia has the Chinese Manufacturing Machine 
which can be fed by Russian Resources

while 
the USA/UK has nothing to offer the rest of the world 

other than Lawyers, Accountants, and Bankers 
which would be irrelevant with China as Global Financial Hegemon. 



USA/UK policy in the Middle East has alienated both Iran and Saudi Arabia 
and has driven Egypt to seek arms from Russia 

while 
China is getting agreements to buy oil from Russia, Saudi Arabia, Iran and Venezeula 

using Chinese currency instead of Dollars.

USA/UK has historically had high influence in Europe 
but 

instability of the European Union due to mismatch 
of the German and the South European economies 

make it a less reliable ally. 

USA/UK has military bases in Japan 
but 

Japanese economic ties to China are strong and 
Japan might refuse to risk the Nuclear Destruction of a war with China. 

The USA/UK has military might of USA + NATO 
but 

is opposed by the military of China + Russia 
so 

a military war would result in the Nuclear Destruction of the USA/UK. 

Would the USA/UK prefer Nuclear War 
to 

living under Chinese Hegemon ? 



As I write this in early March 2014 the lead news in the USA/UK is
"Pentagon sending fighter jets 

to boost NATO presence amid Ukraine standoff" 
(Fox News 5 March 2014)

"U.S. Bid for Russia-Ukraine Talks Fails" 
(The New York Times 5 March 2014)

"Ukraine crisis: Russia 'spinning' intervention, says US"
(The Telegraph 5 March 2014)

"Blows for west in bid to counter Moscow 
Kremlin shuns Ukraine meeting 

as Germany resists US-led sanctions call" 
(Financial Times 5 March 2014)

The loud noisy Ukraine news in USA/UK seems to be 
a Deliberate Distraction of the USA/UK general population from the really serious 

issue of impending collapse of the USA/UK Deep State Hedge Fund Casino. 

The importance of the Hedge Fund Casino Collapse has been seen in the first 4 pages. 

What is importance of the Ukraine issue? 
Ukraine is divided between Ukrainian Majority (yellow) and Russian Majority (red): 

(image from Wikipedia)
Russia (Ukraine's gas provider and lessee of Crimea) and EU / NATO 
presented competing aid packages to Ukraine's elected President Yanukovych 
who rejected the EU / NATO proposal and accepted the Russian proposal. 

EU countries Poland, Slovakia, Hungary,  and Romania share borders with the 
Ukrainian Majority (yellow) part of Ukraine, which includes Kiev. 
USA/UK Deep State favors Ukraine's inclusion in EU / NATO and so instigated in Kiev 
a violent coup against President Yanudovych (who fled to Russia for personal safety) 
and installed a Coup Government to accept the EU / NATO proposal. 

Russia reacted by securing its leasehold interest in Crimea and, at the request 
of President Yanukovych, prepared for military steps to protect the status of 
President Yanukovych including his decision to accept the Russian proposal. 

USA/UK reaction has been highly publicized Anti-Russian bluster and threat 
but no serious military counter to Russia's steps, so it seems that USA/UK is using 
the Ukraine as a Deliberate Distraction from the far more serious Hedge Fund Collapse. 

http://www.telegraph.co.uk/news/worldnews/europe/ukraine/10677370/Ukraine-Russia-crisis-live.html
http://www.telegraph.co.uk/news/worldnews/europe/ukraine/10677370/Ukraine-Russia-crisis-live.html
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Unimodular SL(n,R) Gravity and E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2014

Unimodular SL(n,R) Gravity in n-dimensional SpaceTime is related to E8 Physics 
in two ways: to 8-dim SpaceTime and to 4-dim Physical Minkowski M4 SpaceTime. 

With respect to SL(8,R) and 8-dim SpaceTime: 
248-dim E8 = 120-dim D8 bivectors of Cl(16) + 128-dim half-spinors of Cl(16) 
D8 contains two copies of 28-dim D4 and D8 / D4xD4 = (1+63)-dim R + SL(8,R) 
The SL(8,R) represents Unimodular SL(8,R) Gravity of 8-dim SpaceTime. 
Anderson and Finkelstein in Am . J. Phys. 39 (1971) 901-904 said: "... Unimodular relativity ... 
expresses the existence of a fundamental element of spacetime hypervolume 
at every point. ..." 
Therefore SL(8,R) effectively describes the 8-dim SpaceTime of E8 Physics 
as a generalized checkerboard of SpaceTime HyperVolume Elements, 
while the two copies of D4 describe Gauge Bosons and 
(64+64)-dim half-spinors describe 8 components of 8 Fundamental Fermion Particles 
and 8 components of 8 fundamental fermion antiparticles. 
Equivalently, 
you can see 64-dim R+SL(8,R) in terms of factoring Cl(16) 
by Real Clifford Algebra 8-Periodicity into the tensor product Cl(8) x Cl(8) = Cl(16) 
as the tensor product of the 8-dim vector spaces 8v of each of the Cl(8) factors 
so that 64-dim R+SL(8,R) = 8v x 8v and if you regard the two Cl(8) as Fourier duals 
then 8v describes 8-dim Spacetime Position and the other 8v describes its Momentum. 

SL(8,R) also appears in E8 Maximal Contraction = semi-direct product H92 x SL(8,R)
where H92 is (8+28+56 +1+ 56+28+8)-dim Heisenberg Creation/Annihilation Algebra 
so that H92 x SL(8,R) has 7-graded structure: 

grade -3 = Creation of 1 fermion (tree-level massless neutrino) 
                                with 8 SpaceTime Components 
                                 for a total of 8 fermion component creators (related to SpaceTime by Triality) 
grade -2 = Creation of 8+3+1 = 12 Palev Bosons for Standard Model 
                                and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
                                for a total of 28 Palev Bosons
grade -1 = Creation of 7 massive Dirac fermions each with 8 SpaceTime Components 
                                 for a total of 56 fermion component creators 
grade 0 = 1 + SL(8) = 1+63 = 64-dim representing 8-dim SpaceTime of HyperVolume Elements 
grade 1 = Annihilation of 7 massive Dirac fermions each with 8 SpaceTime Components 
                                 for a total of 56 fermion component creators 
grade 2 = Annihilation of 8+3+1 = 12 Palev Bosons for Standard Model 
                                and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
                                for a total of 28 Palev Bosons
grade 3 = Annilation of 1 fermion (tree-level massless neutrino) 
                                with 8 SpaceTime Components 
                                 for a total of 8 fermion component creators (related to SpaceTime by Triality)



With respect to SL(4,R) and 4-dim Physical Minkowski M4 SpaceTime:
At low energies (where we do experiments, far below Planck energy) 
the SpaceTime of E8 Physics is (4+4)-dim M4 x CP2 Kaluza-Klein 
and 
the two copies of D4 that live in the D8 subalgebra of E8 describe 
the Standard Model Gauge Bosons (by one D4, here called D4sm) 
and
Gauge Bosons for MacDowell-Mansouri Gravity (by the other D4, here called D4g). 

D4g contains as subalgebra D3 = A3 which, depending on signature, can be either 

Conformal SU(2,2) = Spin(2,4) of Cl(2,4) = M(4,Q) = 4x4 Quaternionic Matrices 
which gives Conformal Gravity for 4-dim M4 SpaceTime by MacDowell-Mansouri 
or 
Unimodular SL(4,R) = Spin(3,3) of Cl(3,3) = M(8,R) = 8x8 Real Matrices 
which gives Unimodular SL(4,R) Gravity for 4-dim M4 SpaceTime

For 4-dim M4 SpaceTime, 
Conformal SU(2,2) = Spin(2,4) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity 
seem to be effectively equivalent since, as Bradonjic and Stachel in arXiv 1110.2159 said: 
"... in ... Unimodular relativity ... 
the symmetry group of space-time is ... the special linear group SL(4,R) ... 
the metric tensor ... break[s up] ... into 
the conformal structure represented by a conformal metric ... with det = -1 
and a four-volume element ... at each point of space-time ...[that]... may be 
the remnant, in the ... continuum limit, 
of a more fundamental discrete quantum structure of space-time itself ...". 

The four-volume element of Unimodular SL(4,R) Gravity corresponds 
to the 10-dim Anti-deSitter Spin(2,3) subalgebra Conformal Spin(2,4) Gravity 
and 
the conformal structure of Unimodular SL(4,R) Gravity corresponds 
to the Special Conformal Dark Energy part of Conformal Spin(2,4) Gravity. 

The Unimodular SL(4,R) point of view is useful in understanding Strong CP. 
Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said: 
"... Because of the existence of topologically nontrivial solutions, instantons, of the 
classical field equations associated with quantum chromodynamics (QCD), the 
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the 
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts violation 
of that symmetry unless the phase ø takes one of the special values ... 0 ( mod π ) ... 
this fine tuning is the strong CP problem ... 
the quantum dynamics of ... unimodular gravity ... may lead to the relaxation 
of ø to ø = 0 ( mod π ) without the need either for a new particle ... such as the axion ... 
or for any appeal to wormholes ...". 



Minimal Math Structures needed for E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2014

viXra 1402.0150

This is a rough outline of the minimal math structure needed for my E8 Physics model. 
It makes clear that a major barrier to understanding it is the amount of not-well-known 
mathematics of Real Clifford Algebras, Lie Algebras, Bounded Complex Domains, 
etc. ... No details are given here as they can be found in viXra 1312.0036 and my other 
viXra papers and my web sites at tony5m17h.net and valdostamuseum.com/hamsmith/ 
As to why anyone should expend the effort to understand the necessary math, 
the payoff is the substantially realistic results of E8 Physics calculations set out at the 
end of this paper. The calculations are mostly tree-level with a few first-order results 
so further calculation work might bring even closer correspondence with observations. 

Cl(8) contains 52-dim F4 = 8-dim vector + 28-dim bivector + 16-dim full spinor

F4 has the basic structure of a realistic physics model: 

8-dim M4 x CP2 Kaluza-Klein spacetime 
28 = 16-dim U(2,2) Conformal Gravity + 12-dim SU(3)xSU(2)xU(1) Standard Model
8 first-generation fermion +half-spinor particles 
8 first-generation fermion -half-spinor antiparticles 

but 
F4 does not have complex domain structure or spacetime momentum structure 
or detailed component structure. To get all that structure you must go beyond F4 
to 248-dim E8. 

E8 is naturally contained in the 8-Periodicity tensor product Cl(8)xCl(8) = Cl(16) as 
E8 = 120-dim bivector of Cl(16) + 
     + 128-dim half-spinor of Cl(16) = 

     = 8x8 of Cl(8)xCl(8) + 1x28 of Cl(8)xCl(8) + 28x1 of Cl(8)xCl(8) + 

     + 8x8 Cl(8)+half-spinor x Cl(8)+half-spinor + 8x8 Cl(8)-half-spinor x Cl(8)-half-spinor



Local 28-dim Spin(8) symmetry gives Complex Bounded Domain structure by 
8-complex-dim Spin(10) / Spin(8)xU(1) with 8-real-dim RP1 x S7 Shilov Boundary. 

Triality among 8 Cl(8)+half-spinor and 8 Cl(8)-half-spinor and 8 Cl(8)vector extends that 
Complex Bounded Domain and RP1 x S7 Shilov Boundary structure to fermion 
representation spaces. 

Gauge boson representation space Complex Bounded Domain structures are: 
local D4 and D3=A3 subalgebra B2 
! with B3 / B2xU(1) and Shilov RP1xS4 
local D4 and A3 subalgebras A2 and A1 and A0=U(1) 
! with A3 / A2xU(1) and Shilov S5 
! and with B2 / A1xU(1) and Shilov RP1xS2
! and with A0 = U(1) and trivial Shilov

The 8x8 of Cl(8)xCl(8) has 8x8 spacetime position x momentum structure. 
8-dim Kaluza-Klein has 
CP2 = A2 / A1xA0 Internal Symmetry Space and M4 Physical Spacetime. 
M4 has symmetry for each force gauge group: 
! S4 = B2 / D2 for B2 Gravity 
! CP2 = A2 / A1xS0 for A2 of Color Force
! S2 x S2 = A1/A0 x A1/A0 for A1 Weak Force 
! S1 x S1 x S1 x S1 = A0 x A0 x A0 x A0 for A0 ElectroMagnetism

The 64-dim ++half-spinors have 8 components for each of the 8 fermion particles. 
The 64-dim - - half-spinors have 8 components for each of the 8 fermion antiparticles. 

With World-Lines regarded as Strings, E8 Physics can be represented as 
26D Bosonic String Theory with 8+8 = 16 dimensions Orbifolded to represent Fermions 
and 26-16 = 10 dimensions representing 4-dim CP2 Internal Symmetry Space 
and 6-dim D3 = A3 Conformal Spacetime that effectively reduces to Minkowski M4. 
Each cell of its local 26D Lorentz Leech lattice structure has Monster Group symmetry. 

These structures, along with a MacDowell-Mansouri mechanism of Gravity, 
the Dark Energy of D3 / B2, the emergence of second and third generation fermions 
from formation of (4+4)-dim Kaluza-Klein spacetime, and a Mayer mechanism Higgs as 
fermion (predominantly Truth quark) condensate allow the construction of a realistic E8 
Physics Local Lagrangian associated with Cl(16) with calculation, based on Schwinger 
Sources and Hua/Wyler geometry, of particle masses, force strengths, K-M parameters, 
and the ratio Dark Energy : Dark Matter : Ordinary Matter 
and 
a realistic Algebraic Quantum Field Theory by using Real Clifford 8-Periodicity to 
construct the completion of the union of all tensor products of Cl(16) thus 
producing a generalization of the type II1 hyperfinite von Neumann factor algebra. 



Within that AQFT, Creation and Annihilation Operators are described 
by the Maximal Contraction of E8 = semidirect product H92 x A7 
where 

H92 is the Heisenberg Algebra with graded structure 8+28+56+1+56+28+8 
with bosonic even part 28+1+28 and fermionic odd part 8+56 + 0 + 56+8: 

grade -3 : 8  =( by Triality ) = +half-spinor of Cl(8) = Fermion Particle 
                    = Creation of 8-component Neutrino Fermion = R8 in Jordan Algebra R1+R8 = J(Spin(8))
                    Spin(8) = D4
+ 
grade -2 : 28 = Creation of Gauge Bosons = Jordan Algebra J(4,Q) with J(4,Q)o = J(3,O) 
                      Aut(J(3,O)) = F4
+ 
grade -1 : 56 = Creation of 8-component Electron / Quark Fermions = Freudenthal Algebra Fr(3,O) 
                      Aut(Fr(3,O)) = E6
+ 
grade 0 : 1   = R1 in Jordan Algebra R1+R8 = J(Spin(8)) 
+ 
grade +1 : 56 = Annihilation of 8-component Electron / Quark Fermions
+ 
grade +2 : 28 = Annihilation of Gauge Bosons
+ 
grade +3 : 8  =( by Triality )= -half-spinor of Cl(8) = Fermion AntiParticle
                    =  Annihilation of 8-component Neutrino Fermion

A7 is the Lie Algebra Sl(8) that by semidirect product goes into grade 0 of H92 x A7 : 
grade 0 : 1 + A7 where 1 = R1 in Jordan Algebra R1+R8 = J(Spin(8) and 63-dim A7 = Sl(8)
so that the dimension of H92 x A7 = 8+28+56+(1+63)+56+28+8 = 248

Zero Grade Spacetime Algebra: 
grade 0 Spacetime Position / Momentum Algebra = 1+Sl(8) 

Odd Grade Fermionic Creation Algebras:
grade -1 Electron / Quark Creation Jordan-type Algebra Fr(3,O)
grade -3 Neutrino Creation Jordan Algebra J(Spin(8)) is in the 2^8 x 2^8 matrix algebra 
which is Cl(8) x Cl(8) = Cl(16) the home of E8. 

Even Grade Bosonic Creation Algebra: 
grade -2 Gauge Boson Creation Jordan Algebra J(4,Q) has J(4,Q)o = J(3,O)

The relative symmetries of the relative grades are: 
grade -2 / grade -3 : F4 / D4 = 24-dim OxOxO    
grade -1 / grade -2 : E6 / F4 = 26-dim J(3,O)o   

                           total algebra / grade -1 : E8 / E6xA0xA0 = 168-dim PSL(2,7) = SL(3,2)

The payoff for understanding all this math is the substantially realistic E8 Physics 
calculation data set listed on the next page. 



Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force             Tree-Level              Higher-Order

e-neutrino                     0                     0 for nu_1
mu-neutrino                    0                9 x 10^(-3) eV for nu_2
tau-neutrino                   0               5.4 x 10^(-2) eV for nu_3

electron                 0.5110 MeV
down                      312.8 MeV             charged pion = 139 MeV
up                        312.8 MeV               proton = 938.25 MeV
                                               neutron - proton = 1.1 MeV

muon                      104.8 MeV                   106.2 MeV
strange                     625 MeV
charm                      2090 MeV

tauon                      1.88 GeV
beauty                     5.63 GeV
truth(low state)         130    GeV           truth(middle state) = 174 GeV
                                               truth(high state) = 218 GeV

W+                        80.326 GeV
W-                        80.326 GeV
W0                        98.379 GeV                Z0 = 91.862 GeV

Higgs VEV                252.5 GeV (assumed)         Mplanck=1.217x10^19 GeV
                                                  Higgs(low state) = 126 GeV
                                               Higgs(middle state) = 182 GeV
                                                 Higgs(high state) = 239 GeV

Gravity Gg                 1(assumed)
(Gg)(Mproton^2 / Mplanck^2)                           5 x 10^(-39)

EM fine structure         1/137.03608

Weak Gw                     0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))              1.05 x 10^(-5)

color force at 0.245 GeV 0.6286                      0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.



Exotic R4 and E8 Physics 
Frank Dodd Tony Smith Jr - 2014 - viXra 1401.0070

E8 Physics (see viXra 1312.0036 and 1310.0182) is based on E8 
which lives in the Clifford Algebra Cl(16) and models fermions by 
using spinor structures. As spinor structures are fundamentally related 
to Exotic Spheres, E8 Physics fits nicely with Exotic Sphere structures. 

Exotic R4 is also relevant to physics as Carl Brans, Torsten Asselmeyer-Maluga, 
and their co-workers have shown in increasing detail. This paper is an attempt 
to describe how the physics of Exotic R4 might be related to E8 Physics. 

As to fermions: Exotic R4 gives a mass term  for fermions 
 with 

fermions being represented by hyperbolic knots. 
Torsten Asselmeyer-Maluga et al say "... at the moment we have no idea how to 
generate realistic masses from this idea ...". E8 Physics shows how to "generate 
realistic masses" using geometric volumes in a way that may be equivalent to 
the Exotic R4 approach (see viXra 1311.0088 which unites Schwinger's Source Theory, 
the geometry of L. K. Hua, and the work of Armand Wyler). 

As to gauge bosons: Exotic R4 gets the Standard Model U(1)xSU(2)xSU(3) 
from the structure of connecting tubes that have "similarity with ... brane theory: 
n parallel branes ... described by ... U(n) gauge theory". E8 Physics when formulated 
as 26D String Theory with Strings as World-Lines (see viXra 1210.0072) also gets 
gauge bosons for the Standard Model and MacDowell-Mansouri Conformal Gravity 
in terms of brane-to-brane connecting links. 

As to a hyperfinite von Neumann factor Algebraic Quantum Field Theory (AQFT): 
Exotic R4 constructs a hyperfinite von Neumann factor algebra by foliations of S3 of an 
Exotic R4 Akbulut Cork with Casson handle but lacks an explicit AQFT. 
E8 Physics has such an AQFT from a generalization of the II1 factor, constructed 
according to Periodicity of Real Clifford Algebras by completing the union of all tensor 
products of the Clifford Algebra Cl(16) that contains E8 = D8 + half-spinor of D8. 
Figure-eight 4_1 knot geometry may show how E8 Physics AQFT applies to Exotic R4. 

Here on the following pages are some details about Exotic Structures. 

Corresponding details about E8 Physics are given in the viXra references set out above. 

Thanks to Daniel Rocha for suggesting that I study the interesting Exotic R4 work 
of Carl Brans, Torsten Asselmeyer-Maluga, and their co-workers. 



There are two kinds of exotic differentiable structures: 

The first kind is Exotic Spheres, 
such as Smooth=Differentiable manifolds that are Combinatorial=Piecewise Linear 
equivalent to the n-sphere Sn. Some examples: 
      S1  -  1
      S2  -  1
      S3  -  1  (but S3 is a subset of any Exotic R4 and R x S3 is part of Exotic R4 Theory)
      S4  -  1
      S5  -  1
      S6  -  1
      S7  -  28
      S8  -  2
      S9  -  8 
      S10 -  6
      S11 -  992
      S12 -  1
      S13 -  3
      S14 -  2
      S15 -  16,256
      S16 -  2
  
Note that 

S7 = Spin(8) / Spin(7) and Spin(8) half-spinors are 8-dim and 28 = 8/\8 = 8x7/2

S11 = Spin(12) / Spin(11) and Spin 12 half-spinors are 32-dim and 992 = 32x31

S15 = Spin(16) / Spin(15) and Spin 16 half-spinors are 128-dim and 16,256 = 128x127  

It turns out that Exotic Sphere Structures are directly due to Spinor Structures 
and 
are accounted for in E8 Physics by the Clifford Algebra foundation of E8 Physics. 



The second kind is Exotic R4. 

Exotic R4 corresponds to 3 fundamental components of E8 Physics: 
1 - fermionic fields     2 - bosonic fields      3 - hyperfinite factor AQFT

Torsten Asselmeyer-Maluga and Helge Rose in arXiv 1006.2230 said:
"... start... with a smooth 4-manifold M 
admitting an exotic smoothness structure MK ... constructed by using knot surgery. ... 
consider... the Einstein-Hilbert action on MK  and the decomposition

...  ...
Because of the diffeomorphism invariance of the action, one can split the
Einstein-Hilbert action like 

...

... Exotic Smoothness generates Fermionic and Bosonic fields ... 

... define an action over the knot complement to identify two contributions:
knotted tori and connecting tubes between two tori.

1. a knotted solid torus can be described by a spinor 
so that the mean curvature is the Dirac action of this spinor. ... 

2. connecting tube ... as cobordism between two tori ... we obtained the Yang-
Mills action ... The three possible types of torus bundles were identified with three 
interactions to get the gauge group



... 1 ... Exotic Smoothness generates Fermionic ... fields ... 

 

...  ...



Let K be a hyperbolic knot with its hyperbolic complement C(K). Hyperbolic 3-manifolds 
are subject to … Mostow rigidity … a property which we should expect for fermions ...". 

According to Wikipedia: 

"… … the figure-eight knot ...  ... can be considered to be the 
simplest hyperbolic knot …[ it has ]... Stick no. 7 … the stick number is the smallest 
number of edges of a polygonal path equivalent to … a knot ...". 

I conjecture that the 7 Sticks of the 
8 knot (image from Robert Glenn Scharein 1998 U. British Columbia Ph.D. thesis) correspond to the 

7 lines of the Fano Plane  (Wikipedia image) and the 7 Imaginary Octonions
and the 7 first-generation Fermion types that carry charge (electric and/or color)

electron
red up quark

green up quark
blue up quark

red down quark
green down quark
blue down quark

The neutrino, carrying no charge of either kind, would correspond to the unknot 0_1  .



... 2 ... Exotic Smoothness generates ... Bosonic fields ... 

Spacetime in which the Fermions propagate is 10-dimensional in E8 Physics when 
formulated as 26D String Theory with Strings as World-Lines (see viXra 1210.0072)  
with 6 dimensions representing 6-dim Spin(2,4) Conformal spacetime that includes 
4-dim M4 Spin(1,3) Minkowski spacetime of 4+4 = 8 dim M4 x CP2 Kaluza-Klein 
and 
with 4 dimensions representing 4-dim CP2 = SU(3) / U(2) Internal Symmetry Space 
of 4+4 = 8 dim M4 x CP2 Kaluza-Klein . 

According to Wikipedia:
"… The figure-eight knot and the (-2,3,7) pretzel knot are the only two hyperbolic knots 
known to have more than 6 exceptional surgeries, Dehn surgeries resulting in a non-
hyperbolic manifold ...
The figure-eight knot … ha[s] … 10 … exceptional surgeries … 
the largest possible number of exceptional surgeries of any hyperbolic knot …". 

Sangyop Lee said in "Dehn Fillings Yielding Klein Bottles" (Int. Math. Res. Not. 2006 (ID 24253) 1-34): 
"... We give a complete list of hyperbolic 3-manifolds admitting two Dehn fillings at 
distance 4, each of which yields a Klein bottle ... the only hyperbolic knots in S3 
admitting two distinct Klein bottle surgeries are the figure-eight knot  ... and ... the 
(-2,3,7)-pretzel knot and its mirror image ... Such fillings are exceptional because 
a 3-manifold containing a Klein bottle is not hyperbolic ...".

Sangyop Lee said in "Dehn Fillings on 3-manifolds" (slides 27-28 January 2008): 
"... 

... Thurston's ... Geometrization Conjecture ... A closed 3-manifold is not hyperbolic 
if and only if it is reducible, toroidal, or a small Seifert fiber space ... 



The figure-eight knot exterior has 10 exceptional slopes ... 

 ...". 
The slope oo case corresponds to the empty Dehn Filling and to S3 itself. 
The slope 0 case corresponds to S1xS2 (Rolfsen, "Knots and Links")
Masakazu Teragaito (Hiroshima University) said in "Toroidal Surgery on Hyperbolic Knots":
"... the figure-eight knot ... has exactly three integral toroidal slopes 0 , -4 , and 4. 
... +/-4 surgery gives a graph manifold which is the union of two Seifert fibered 
manifolds over the disk with two exceptional fibers. For the figure-eight knot ...[ 
-4 and 4 give Klein bottles and ]... 
+/-1 , +/-2 , +/-3 yield small Seifert fibered manifolds ...". 
Masakazu Teragaito (Hiroshima University) said in arXiv 0705.3715:
"... Except for the figure-eight knot with six Seifert surgeries, 
a hyperbolic knot seems to admit at most three Seifert surgeries ...". 

In E8 Physics as 26-dim World-Line String Theory with 8-dim M4 x CP2 Kaluza-Klein 
10-dim spacetime = 4-dim CP2 Internal Symmetry Space + 6-dim Conformal Spacetime 
where 6-dim Conformal Spacetime contains 4-dim M4 Minkowski Physical Spacetime.  

The 4 slopes -3 , -2 , -1 , oo correspond to 4-dim  CP2 Internal Symmetry Space.
The 6 slopes -4 , 0 , 1 , 2 , 3 , 4 correspond to 6-dim Conformal Spacetime 
and 0 , 1 , 2 , 3 correspond to 4-dim Minkowski Physical Spacetime. 

The 4_1 figure-eight knot is the unique hyperbolic knot 
with 10 exceptional surgeries that could correspond to such a 10-dim spacetime. 
( Many other hyperbolic knots have 6 exceptional Dehn surgeries that could represent Conformal 
spacetime but would not give the 4-dim CP2 internal symmetry space of 4+4 dim Kaluza-Klein. 
The only other hyperbolic knot known to have over 6 exceptional surgeries, the (-2,3,7) pretzel knot 
with 6+1 = 7 , could represent 4+1 = 5 dim Kaluza-Klein with 1-dim U(1) Internal Symmetry Space. )
In E8 Physics as 26D String Theory with Strings as World-Lines spacetime goes 
from 26 dim down to 10 dim by orbifolding 8+8 + 16 dim of first-generation Fermions 
and then goes down from 10 = 6+4 to 8 dim 4+4 Kaluza-Klein by reduction 
of Conformal Spin(2,4) = SU(2,2) 6-dim spacetime to Minkowski Spin(1,3) 4-dim. 

The 8-dim spacetime structures correspond to D8 branes in E8 as String Theory. 
Connections between stacked D8 branes give Standard Model U(1)xSU(2)xSU(3)
in a way similar to 

the process of Exotic R4 Physics  
described by Torsten Asselmeyer-Maluga and Helge Rose in arXiv 1006.2230 :



Torsten Asselmeyer-Maluga and Helge Rose in arXiv 1006.2230 said: "... 

...

...



...

... the connecting tube T(K1,K2) is ... a torus bundle ... which can always be 
decomposed into three elementary pieces ... 

finite order (orders 2,3,4,6): the tangent bundle is 3-dimensional 
... 2 isotopy classes (= no/even twist or odd twist) ...
no twist must be the photon ... even twist or odd twist ... should be ... the Z0 boson ... 

Dehn-twist (left/right twist): the tangent bundle is a sum of a 2-dim and a 1-dim bundle
 ... 2 isotopy classes (= left or right Dehn twists) ...
are the W+/- bosons ... 

Anosov: the tangent bundle is a sum of three 1-dim bundles. 
... 8 isotopy classes (= ... orientations of the three line bundles ..) 
correspond to the 8 gluons ...

... We remark the similarity with ... brane theory: 
n parallel branes ... are described by an U(n) gauge theory ...". 

The Brane Model construction of the Standard Model U(1)xSU(2)xS(3) 
is consistent with the Two-Tetrahedra structure of the figure-eight 4_1 knot: 



According to Wikipedia:
"… The figure-eight complement is a double-cover of the Gieseking manifold,
which has the smallest volume among non-compact hyperbolic 3-manifolds. …
The … double cover … underlying compact manifold has boundary a Klein bottle …
The Gieseking manifold can be constructed by removing the vertices from a 
tetrahedron, then gluing the faces together in pairs …". So the figure-eight knot 4_1 
complement is the minimal two ideal tetrahedra and 4_1 is the simplest hyperbolic knot 
(image from Craig Hodgson "Hyperbolic Structures from Ideal Triangulations"):

William P. Thurston in "The Geometry and Topology of Three-Manifolds" (web version) said: 
"... Begin with two tetrahedra with edges labelled 

There is a unique way to glue the faces of one tetrahedron to the other so that arrows 
are matched. For instance, A is matched with A0. All the /-> arrows are identified and all 
the  //-> arrows are identified, so the resulting complex has 2 tetrahedra, 4 triangles, 
2 edges and 1 vertex. Its Euler characteristic is +1, and ... a neighborhood of the vertex 
is the cone on a torus. Let M be the manifold obtained by removing the vertex ... this 
manifold is homeomorphic with the complement of a figure-eight knot. ... the 
fundamental group of the complement of the figure-eight knot is isomorphic to a 
subgroup of index 12 in PSL_2( Z[w]) , where w is a primitive cube root of unity ...". 

The order 12 of the fundamental group of the figure-eight 4_1 knot 
is the same as the order of the Tetrahedral Symmetry Group of a Tetrahedron. 
The Tetrahedron-Double-Cover (Two-Tetrahedra) structure of 4_1 has symmetry 
of the 24-element Binary Tetrahedral Group which in turn corresponds to 
the 24 Unit Integral Quaternions = vertices of the 24-cell = 
= Root Vector Vertices of the 28-dim D4 Lie Algebra, 
where 16 vertices correspond to U(2,2) = U(1)xSpin(2,4) of Conformal Gravity 
and 12 vertices correspond to U(1)xSU(2)xSU(3) of the Standard Model. 



3 - Exotic Smoothness generates Hyperfinite Factor AQFT

John Baez in his week 175 said: 
"... a von Neumann algebra is a ... *-algebra of operators that is closed in the weak 
topology. Every von Neumann algebra can be built from ... "simple" ones as ... a "direct 
integral" ... People call simple von Neumann algebras "factors" ... 
The first step in classifying factors was done by von Neumann and Murray, who divided 
them into types I, II, and III. ...
We say a factor is type I if it admits a nonzero trace for which the trace of a projection 
lies in the set {0,1,2,...,+∞}. We say it's type In if we can normalize the trace so we get 
the values {0,1,...,n}. Otherwise, we say it's type I∞, and we can normalize the trace to 
get all the values {0,1,2,...,+∞}.
It turn out that every type In factor is isomorphic to the algebra of n x n matrices. ... 
a factor is type II1 if it admits a trace whose values on projections are all the numbers in 
the unit interval [0,1]. We say it is type II∞ if it admits a trace whose value on projections 
is everything in [0,+∞]. Playing with type II factors amounts to letting dimension be a 
continuous rather than discrete parameter! 
...
to construct a type II1 factor ... Start with the algebra of 1 x 1 matrices, and stuff it into 
the algebra of 2 x 2 matrices ... This doubles the trace, so define a new trace on the 
algebra of 2 x 2 matrices which is half the usual one. Now keep doing this, doubling the 
dimension each time, using the above formula to define a map from the 2n x 2n matrices 
into the 2n+1 x 2n+1 matrices, and normalizing the trace on each of these matrix algebras 
so that all the maps are trace-preserving. Then take the union of all these algebras... 
and finally, with a little work, complete this and get a von Neumann algebra ... this von 
Neumann algebra is a factor. It's pretty obvious that the trace of a projection can be any 
fraction in the interval [0,1] whose denominator is a power of two. But actually, any 
number from 0 to 1 is the trace of some projection in this algebra - so we've got ... a 
type II1 factor. This isn't the only II1 factor, but it's the only one that contains a sequence 
of finite-dimensional von Neumann algebras whose union is dense in the weak 
topology. A von Neumann algebra like that is called "hyperfinite", so this guy is called 
"the hyperfinite II1 factor" ... the algebra of 2n x 2n matrices is a Clifford algebra, 
so the hyperfinite II1 factor is a kind of infinite-dimensional Clifford algebra. 
But the Clifford algebra of 2n x 2n matrices is ... another name for the algebra generated 
by creation and annihilation operators on the fermionic Fock space over C2n ... 
the hyperfinite II1 factor is the smallest von Neumann algebra containing the creation 
and annihilation operators on a fermionic Fock space of countably infinite dimension.
... the hyperfinite II1 factor is the right algebra of observables for a free quantum field 
theory with only fermions. ...
The most mysterious factors are those of type III ... pretty much all the usual field 
theories on Minkowski spacetime have type III factors as their algebras of "local 
observables" - observables that can be measured in a bounded open set. ...".



Torsten Asselmeyer-Maluga and Jerzy Krol in arXiv 1001.0882 said:
"...  non-standard smooth R4 ’s exist as a 4-dimensional smooth manifolds ... 
a small exotic structures of the R4 is determined by the so-called Akbulut cork ...
and its embedding given by an attached Casson handle. 
The boundary of the cork is a homology 3-sphere containing a 3-sphere S3 
such that the codimension-1 foliations are determined by the foliations of S3 ...
we ... relate the exotic R4 to ...the hyperfinite factor III1 von Neumann algebra ... 
we obtain a foliation of the horocycle flow ... which determines the factor II∞ 
...
we are looking for a classical algebraic structure which would give the ... 
noncommutative  algebra of observables as a result of quantization 
... 
The classical structure ... has the structure of a Poisson algebra ... idempotents were ... 
constructed as closed curves in the leaf of the foliation of S3 ... 
a quantization procedure of the ... Poisson algebra ... is the skein algebra ... directly 
related to the factor III1 von Neumann algebra derived from the foliation of S3 ... 
the skein algebra is ... the factor II1 algebra Morita equivalent to the factor II∞ which in 
turn determines the factor III1 of the foliation ... 
the ... main building blocks of ... 4-exotic smooth structures ... i.e., Casson handles, 
determine the factor II1 algebras ... 
a Casson handle is represented by a labeled finitely-branching tree Q  ... 
Every path in this tree represents one leave in the ...horocycle ... foliation of the S3 . 
Two different paths in the tree represent two different leaves in the foliation. 
Then we have to consider two paths in the tree Q , 
the reference path for the given leaf and a path for the another leaf of the foliation. 
Thus, a pair of two paths corresponds to one element of the algebra ...  
this algebra is given by ... Clifford algebra ... i.e. by the hyperfinite factor II1  algebra 
...
We do not have explicit descriptions of a RAQFT ... algebraic relativistic QFT ... on an 
exotic R4  or even classical field theory on it since we do not have an exotic metric nor 
the global exotic smooth structures glued from local coordinate patches. 
...
all we need is the knowledge about the existence of theories which have the quantum 
algebra of observables spanned on the factor III1 and the classical algebra spanned on 
a Poisson algebra
... 
 The 4-exotics approach is essentially 4-dimensional. The factor III1  von Neumann
algebra is unique. When one wants to vary different exotic R4 ’s in this approach, the 
net of algebras suitably embedded into each other should be probably considered. ...".

Figure-eight 4_1 knot geometry 
may give Exotic R4 an explicit RAQFT based on E8 Physics. 



The figure-eight 4_1 knot has complement structure of Two Ideal Tetrahedra
(image from Martin Deraux ICERM Workshop Exotic Geometric Structures 2013")

How do the figure-eight knot complement Tetrahedra fit in the 3 types of 3-dim space: 
Euclidean - Spherical S3 - Hyperbolic H3

?

Euclidean 3-dim space is not tiled by Tetrahedra but Pairs of Tetrahedra can represent 
8-dim half-spinors of the Real Clifford Algebra Cl(8) 

with pairs of Pairs  representing 16-dim full spinors of Cl(8). 
By Clifford 8-Periodicity the tensor product of two Cl(8) full spinor pairs of Pairs 

 x  form  +  = 128+128 = 
= 256-dim full spinors of Cl(8)xCl(8) = Cl(16)

One set of 128-dim Cl(16) half-spinors  is  the spinor/fermion part 
of the 248-dim Lie algebra E8 . The other part of E8 also comes from Cl(16) as 
the 120-dim Spin(16) bivector Lie Algebra of Cl(16) so that 
248-dim E8 = 120-dim Spin(16) + 128-dim half-spinor of Spin(16) is contained in Cl(16). 
The E8 structure in Cl(16) allows construction of a realistic Local E8 Physics 
Lagrangian. 
By Clifford 8-Periodicity any Real Clifford Algebra no matter how large can be contained 
in a tensor product of copies of Cl(16).
Since each E8 Lagrangian is Local, it is necessary to combine Local Lagrangian
Regions to form a Global Structure describing a Global E8 Algebraic Quantum Field
Theory (AQFT) by completing the union of all tensor products of all the Cl(16), giving a 
generalized Hyperfinite II1 von Neumann factor Algebraic Quantum Field Theory 
that is the desired explicit RAQFT for Exotic R4. 

Although the process does not produce an exact Euclidean 3-dim Tiling by Tetrahedra  
it does produce the densest known packing of 3-dim Euclidean space by Tetrahedra 
as described in arXiv 1001.0586 by Chen, Engel, and Glotzer (from which the above 
tetrahedra pair system images were taken). 



Spherical 3-dim space is tiled by 600 Tetrahedra as the 600-cell with 120 vertices. 
(image from Wikipedia)

Two copies of the 600-cell give 120+120 = 240 vertices of the Root Vectors of E8 
so the Spherical 3-dim S3 space tilling by figure-eight knot Complement Tetrahedra 
represents the E8 Lie Algebra symmetry of E8 Physics. 

Hyperbolic 3-dim space is tiled by Tetrahedra of the {3,3,6} Tetrahedral Honeycomb
(images from Wikipedia

Elisha Falbel said in J. Diff. Geom. 79 (2008) 69-110 : 
"A spherical CR structure on the complement of the figure eight knot with discrete holonomy": 
"... the fundamental group of ... the complement of the figure eight knot ... ha[s] a 
discrete representation in PSL(2,C) ...[and]... in PSL(2, Z[w]) where Z[w] is the ring of 
Eisenstein integers ... 
the complement of the figure eight knot has a (branched) spherical CR structure with 
discrete holonomy such that the holonomy of the boundary torus is parabolic and faithful
... We also prove a rigidity theorem ... that it is the only one with faithful purely parabolic
torus holonomy ... An interesting related feature of the representation is that its limit set 
is S3 ...".



John Milnor said in Bull. AMS 6(1982) 9-24 : 
"... a hyperbolic manifold is a Clifford-Klein manifold with curvature equal to -1. ... 
Consider the figure eight knot K ... 
... The fundamental group II of the complement S3 - K is generated by two loops ... 
II ...[is]... isomorphic... ...to a subgroup ... of PSL2Z[w] of index twelve ... 

[where]... w = ( -1 +/- sqrt(-3) ) / 2 ... 
the complement S3 - K is ... homeomorphic to the hyperbolic manifold H3 / II ... 
Rigidity Theorem. If two hyperbolic manifolds of finite volume, with dimension > 3 , 
have isomorphic fundamental groups, then they must ... be isometric to each other ... 
It follows that geometric invariants such as volume, the lengths of closed geodesics, 
and the eigenvalues of the Laplacian operator, are also topological invariants. ...". 

John R. Parker said in his review of William M. Goldman's 1998 book "Complex Hyperbolic Geometry": 
The unit ball in Cn has a natural metric of constant negative holomorphic sectional
curvature, called the Bergman metric. As such it forms a model for complex hyperbolic 
n-space HnC analogous to the ball model of real hyperbolic space HnR 
The main difference is that the real sectional curvature is no longer constant, but is 
pinched between two negative numbers whose ratio is 4.  ...
The geometry of HnC is not a completely straightforward generalisation of HnR 
Aspects such as negative curvature 
and the fact that maximal parabolic subgroups are nilpotent rather than Abelian 
tend to make it hard to generalise real hyperbolic results to the complex case
However, the complex structure gives more tools for solving problems ... 
It is not the case that results from HnR either generalise to HnC or else break down. 
Using analogy as a guide, one can often formulate qualitatively similar results, but the 
methods of proof a[re] usually rather different ...
Just as the internal geometry of real hyperbolic space 
may be studied using conformal geometry on the boundary, 
so the internal geometry of complex hyperbolic space 
may be studied using CR-geometry on the Heisenberg group ...
The boundary of complex hyperbolic n-space is 
the one point compactification of the ( 2n - 1 )-dimensional Heisenberg group 
in the same way that the boundary of real hyperbolic n-space is 
the one point compactification of Euclidean ( n - 1 )-space ...". 



Since "... the complement of the figure eight knot has a (branched) spherical CR 
structure with ... limit set ... S3 ..." 
and S3 is the boundary of the spherical 4-ball B4 and the hyperbolic H4R 
and real hyperbolic H4R corresponds to complex hyperbolic H4C 
and complex hyperbolic H4C corresponds to the 7-dimensional Heisenberg group h3 
with graded structure h3 = 3 + 1 + 3 

Each 3 of the Heisenberg group h3 corresponds to the 3-sphere S3 

S3 lives inside the 7-sphere S7 by the Quaternionic Hopf fibration S3 -> S7 -> S4 

The 7-sphere S7 expands to the D4 Lie Algebra Spin(8) 

The Spin(8) is the bivector Lie Algebra of the Real Clifford Algebra Cl(8) 
Cl(8) has graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

The vectors, bivectors, and trivectors of Cl(8) are 8+28+56 = 92-dimensional 
The 5-vectors, 6-vectors, and 7-vectors of Cl(8) are 56+28+8 = 92-dimensional 

The Heisenberg group h92 has 7-graded structure 8 + 28 + 56 + 1 + 56 + 28 + 8 
where 8+28+56 and 56+28+8 correspond to 3 and 3 of h3 = 3 + 1 + 3 

The 92+1+92 + 63 = 248-dimensional semi-direct product h92 x SL(8,R) 
is the Maximal Contraction of 248-dimensional E8 

Therefore h92 x SL(8,R) represents the structure of the Exotic R4 RAFQT 
with creation and annihilation operators of the Heisenberg Group h92 



Outline of E8 Physics by Frank Dodd Tony Smith Jr

1 - Empty set grows by Clifford Process to arbitrarily large Cl(16N) which factors by 
periodicity to N-fold tensor product of Cl(16) = Cl(8)xCl(8) with each local Cl(16) 
containing an E8 that describes physics of that local region

2 - E8 has Chirality because E8 contains only one set of  Cl(16) half-spinors

3 - E8 D8 part = 120 = 112 + 8 = 64 + ( 24+4 ) + ( 24+4 )

4 - 64 + 64 E8 spinor part as anticommuting Fermions

5 - Spacetime emerges like condensation by all E8 regions consistently aligning their 
local 8-dim Octonionic spacetimes with 8-dim position and momentum described 
by 64-dim D8 / D4xD4 (blue dots) where D8 is a 120-dim subalgebra of 248-dim E8

6 - 8-dim Lorentz structure satisfies Coleman-Mandula because the fermionic 
fundamental spinor representations of the E8 model are built with respect to Lorentz, 
spinor, etc representations based on 8-dim Spin(1,7) spacetime

7 - Fundamental High-Energy E8 Lagrangian for Octonionic 8-dim SpaceTime 
is UltraViolet Finite

8 - High-Energy Octonionic Physics is NOT Unitary due to Octonion Non-Associativity 
so the initial Inflationary Phase of Our Universe produces many particles

9 - World-Lines as Strings of 26-dim String Theory and Quantum Consciousness

10 - 8-dim SpaceTime breaks into (4+4)-dim Quaternionic Kaluza-Klein

11 - Schwinger Sources with symmetry from inherited from Monster Group 
have 

Kerr-Newman Black Hole structure size about 10^(-24) cm 
and 

Geometry of Bounded Complex Domains and Shilov boundaries 

12 - Combinatorics of (4+4)-dim Kaluza-Klein structure contributes to Fermion mass 
ratios for 2nd and 3rd generations

13 - Kobayashi-Maskawa mass formulas

14 - neutrino masses beyond tree level

15 - Higgs-Tquark system with 3 mass states and Higgs as Tquark condensate

16 - Proton-Neutron mass difference



17 - Pion as sine-Gordon breather structure

18 - Planck mass as superposition condensate of Fermions

19 - Segal-type Conformal gravity with conformal generator structure giving 
Dark Energy, Dark Matter, and Ordinary Matter ratio

20 - Dark Energy explanations for Pioneer Anomaly and Uranus spin-axis tilt
Conformal Dark Energy can explain the Pioneer Anomaly

21 - Dark Energy experiment by BSCCO Josephson Junctions and geometry of 600-cell

22 - Real Clifford Algebra periodicity allows construction of Algebraic Quantum Field 
Theory as a generalization of II1 hyperfinite von Neumann factor algebra 

23 - maximal contraction of E8 = semidirect product A7 x h92 
gives a creation/annihilation algebra 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

24 - AQFT and Third Grothendieck Universe

This is a 24-point Outline of E8 Physics 
and so contains almost no technical details or references to papers, books, or images. 
Such details and references can be found on my web sites at 
http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net/
and my papers on viXra listed at 
http://vixra.org/author/frank_dodd_tony_smith_jr
which papers include 
http://vixra.org/abs/1310.0182
and the 11,445 page pdf file (about 313 MB) at 
http://vixra.org/abs/1311.0094
 
 
Material about Spinors is added at page 28
 
Material about History is added at page 35 



Overview of E8 Physics:
Frank Dodd Tony Smith Jr - 2013

1 - Empty set grows by Clifford Process to arbitrarily large Cl(16N) which factors by 
periodicity to N-fold tensor product of Cl(16) = Cl(8)xCl(8) with each local Cl(16) 
containing an E8 that describes physics of that local region

1                                                                                                  = Cl(0) = 1
ø

1      1                                                                                          = Cl(1) = 2
ø     ( ø )                                              

1       2                 1                                                                      = Cl(2) = 4
ø     ( ø )             ( ø (ø) ) 
       ( (ø) )

1       4                  6                         4                                1        = Cl(4) = 16
ø     ( ø )             ( ø (ø) )               ( (ø) ((ø)) (ø (ø)) )      ( ø (ø) ((ø)) (ø (ø)) )
       ( (ø) )           ( ø ((ø)) )            ( ø ((ø)) (ø (ø)) )
       ( ((ø)) )         ( ø (ø (ø)) )         ( ø (ø) (ø (ø)) )
       ( (ø (ø)) )      ( (ø) ((ø)) )          ( ø (ø) ((ø)) )
                            ( (ø) (ø (ø)) )
                            ( ((ø)) (ø (ø)) )

= Cl(16) = 2^16 = 65,536 = ( (64+64) + (64+64) ) x ( (64+64) + (64+64) )

120 + 64 + 64 = E8
E8 root vectors = 112 + 64 + 64 

2 - E8 has Chirality because E8 contains only one set of  Cl(16) half-spinors



3 - E8 D8 part = 120 = 112 + 8 = 64 + ( 24+4 ) + ( 24+4 ) 
( 24+4 ) = D4 producing Conformal Gravity
( 24+4 ) = D4 producing Standard Model SU(3) 

4 - 64 + 64 E8 spinor part as anticommuting Fermions
8 components of 8 Particles and 8 components of 8 AntiParticles of the First Generation 
In Cl(8):  F4 = V8 + BV23 + S+8 + S-8 with anticommutator structure for S+8 + S-8 
In Cl(8) x Cl(8) = Cl(!16):  E8 = BV120  + S+64 + S-64 
where S+64 = S+8 x S+8 and S-64 = S-8 x S-8 inherit anticommutator structure from F4



5 - Cl(16) x ... x Cl(16) where each Cl(16) contains E8 produces Emergent Spacetime 
with all E8 local 8-dim Octonionic spacetimes consistently aligned 
with 8-dim position and momentum described by 64-dim D8 / D4xD4 (blue dots) 

6 - 8-dim Lorentz structure satisfies Coleman-Mandula because the fermionic 
fundamental spinor representations of the E8 model are built with respect to Lorentz, 
spinor, etc representations based on 8-dim Spin(1,7) spacetime.



7 - Fundamental High-Energy E8 Lagrangian for Octonionic 8-dim SpaceTime 
is UltraViolet Finite because: 

∫ Gauge Boson Term   +   Fermion Particle-AntiParticle Term
8-dim SpaceTime                                                                                          . 

Gauge Boson Term has total weight 28 x 1 = 28 
16 generators for U(2,2) of Conformal Gravity 

+ 
12 generators for U(3) and U(2) Standard Model 

= 
28 D4 Gauge Bosons 

each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle Term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types 

each with 8-dim Lagrangian weight = 7/2

8 - High-Energy Octonionic Physics is NOT Unitary due to Octonion Non-Associativity 
so the initial Inflationary Phase of Our Universe produces many particles. 

As 8-dimensional Spacetime remains Octonionic throughout Inflation, the paper
gr-qc/0007006 by Paola Zizzi shows that "... during inflation, the universe can be 
described as a superposed state of quantum ... [ qubits ]. 
The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
This is also the number of superposed tubulins-qubits in our brain ...
leading to a conscious event. ...".

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of a pair
produced 8+8 = 16 fermions, then at the end of inflation non-unitary processes would 
have produced about 2 x 16^64 = 4 x (2^4)^64 = 4 x 10^77 fermion particles. 
Each of the 10^77 fermions had energy of 10^14 GeV so that collisions among them 
would for each fermion produce jets containing 10^12 particles of energy 100 GeV 
so that the total number of particles at the End of Inflation was about 10^89.

The Zizzi Inflation phase of our universe ends with decoherence "collapse" of the
2^64 Superposition Inflated Universe into Many Worlds of the Many-Worlds
Quantum Theory, only one of which Worlds is our World which therefore carries only a 
tiny fraction of the entropy of the 2^64 Superposition Inflated Universe.



9 - World-Lines as Strings of 26-dim String Theory

26-dim Bosonic String Theory = 26-dim traceless part J3(O)o

a                O+           Ov

O+*            b              O-

Ov*            O-*         -a-b
Octonionic Ov contains Quaternionic Associative Subspace D3 brane
Compactify CoAssociative Subspace of Ov into CP2 Internal Symmetry Space

D3 + CP2 = D7 brane

Orbifold by Z2 the 1-dim Real Subspace of Ov to discretize time into Tz2
D7 brane + Tz2 = D8 brane

Give D8 branes Planck-Scale Lattice Structure as superpositons of 8 types of E8 Lattice
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

Orbifold by Oct16 the O+ to get 8 components of 8 Fermion Particles

Orbifold by Oct16 the O- to get 8 components of 8 Fermion AntiParticles

Stack D8 branes to get SpaceTime with Strings = World-Lines 
with

a and b representing 
ordering of D8 brane stacks and Bohm-type Quantum Potential 

Gauge Bosons from 1E8 and EE8 parts of a D8 give U(2) ElectroWeak Force

Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity.

The 8x8 matrices for collective coordinates linking one D8 to the next D8 
give Position x Momentum

 Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".



Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin two state is what I call the Bohmion:
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.
Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) 
"... the total force ... from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...". 

Quantum Consciousness is due to Resonant Quantum Potential Connections among 
Quantum State Forms. The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 Tubulin Dimers
with math description in terms of a large Real Clifford Algebra.

First consider Superposition of States involving one tubulin
with one electron of mass m and two different position states separated by a .
The Superposition Separation Energy Difference is the gravitational energy

E_electron = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm so that for a single Electron 

T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_electron
The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_electron =  N^(-5/3) 10^26 sec
So we have the following rough approximate Table of Decoherence Times T_N
      Time                                              Number of                         
      T_N                                                Tubulins                         
                              
10^(-5) sec                                             10^18                                
5 x 10^(-4) sec (2 kHz)                           10^17
25 x 10^(-3) sec (40 Hz)                         10^16
100 x 10^(-3) sec (EEG alpha)      4    x 10^15
500 x 10^(-3) sec (Libet)                1.5 x 10^15 



10 - 8-dim SpaceTime breaks into (4+4)-dim Quaternionic Kaluza-Klein 



11 - Schwinger Sources with symmetry from inherited from Monster Group 
have 

Kerr-Newman Black Hole structure size about 10^(-24) cm 
and 

Geometry of Bounded Complex Domains and Shilov boundaries 

The E8 Lagrangian for Octonionic (4+4)-dim Kaluza-KleinSpaceTime is

∫ Gauge Boson Term   +   Fermion Particle-AntiParticle Term + Higgs Term
4D PhyST                                                                                                        

Consider the Fermion Term. 
E8 Physics constructs the Lagrangian integral such that
the mass m emerges as the integral over the Schwinger Source spacetime region
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
so that the volume of the Schwinger Source fermion defines its mass, which, being 
dressed with the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has local symmetry of the Spin(8) gauge group 
from which the first generation spinor fermions are formed as +half-spinor and -half-spinor spaces

and Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7

Consider the Gauge Boson Term
The process of breaking Octonionic 8-dim SpaceTime
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein
creates differences in the way gauge bosons "see" 4-dim Physical SpaceTime

There 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces
with Quaternionic structure consistent with 4-dim Physical SpaceTime: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the 
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )



The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4                                                  .

an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.

The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2                                                                    .

an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2                                                                    .

an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4                                                                              .

an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



12 - Combinatorics of (4+4)-dim Kaluza-Klein structure contributes to Fermion mass 
ratios for 2nd and 3rd generations. For example:

Blue Down Quark is 1 out of 8
Blue Up Quark is 1 out of 8

Blue Strange Quark is 3 out of 8x8 = 64
Blue Charm Quark is 17 out of 8x8 = 64

Blue Beauty Quark is 7 out of 8x8x8 = 512
Blue Truth Quark is 161 out of 8x8x8 = 512 



The E8 Physics calculation results are: 

Since calculations are for ratios of particle masses and force strengths,
the Higgs mass and the Geometric Part of the Gravity force strength are set so that the
ratios agree with conventional observation data.

Particle/Force                  Tree-Level                                       Higher-Order

e-neutrino                              0                                                  0 for nu_1
mu-neutrino                           0                                        9 x 10^(-3) eV for nu_2
tau-neutrino                           0                                      5.4 x 10^(-2) eV for nu_3

electron                         0.5110 MeV
down quark                     312.8 MeV                             charged pion = 139 MeV
up quark                          312.8 MeV                              proton = 938.25 MeV
                                                                                    neutron - proton = 1.1 MeV

muon                              104.8 MeV                                         106.2 MeV
strange quark                    625 MeV
charm quark                    2090 MeV

tauon                               1.88 GeV
beauty quark                    5.63 GeV
truth quark (low state)       130 GeV                                  (middle state) 174 GeV
                                                                                            (high state) 218 GeV

W+                               80.326 GeV
W-                                80.326 GeV
W0                               98.379 GeV                                       Z0 = 91.862 GeV

Mplanck              1.217x10^19 GeV

Higgs VEV (assumed)    252.5 GeV
Higgs (low state)                126 GeV                                   (middle state) 182 GeV
                                                                                              (high state) 239 GeV

Gravity Gg (assumed)               1
(Gg)(Mproton^2 / Mplanck^2)                                                       5 x 10^(-39)
EM fine structure               1/137.03608
Weak Gw                               0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))                              1.05 x 10^(-5)
Color Force at 0.245 GeV     0.6286                                            0.106 at 91 GeV



13 - Kobayashi-Maskawa mass formulas 

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



14 - neutrino masses beyond tree level 

The heaviest mass state nu_3 is for a neutrino whose propagation 
begins and ends in CP2 internal symmetry space, lying entirely therein. 
In E8 Physics the mass of nu_3 is zero at tree-level
but it picks up a first-order correction by 
propagating entirely through internal symmetry space, 
merging with a virtual electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but as a point plus an electron loop at both beginning and ending points. 

Calculation along those lines produce these results 

for masses

Particle                         Tree-Level                                       Higher-Order

e-neutrino                              0                                                  0 for nu_1
mu-neutrino                           0                                        9 x 10^(-3) eV for nu_2
tau-neutrino                           0                                      5.4 x 10^(-2) eV for nu_3

and for mixing matrix

nu_1 nu_2 nu_3

nu_e         0.853                            0.493                            0.056 - 0.157 i

nu_m       -0.388 - 0.096 i              0.592 - 0.056 i              0.697

nu_t          0.320 - 0.096 i              0.632 - 0.056 i               0.697



15 - Higgs-Tquark system with 3 mass states and Higgs as Tquark condensate 

The Magenta Dot  is the high-mass state of a 220 GeV Truth Quark and a 
240 GeV Higgs. It is at the critical point of the Higgs-Tquark System with respect 
to Vacuum Instability and Triviality. It corresponds to the description in hep-ph/
9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model. That high-mass 
Higgs is around 250 GeV in the range of the Higgs Vacuum Instability Boundary
which range includes the Higgs VEV.

The Gold Line leading down from the Critical Point roughly along the Triviality 
Boundary line is based on Renormalization Group calculations with the result that 
MH / MT = 1.1 as described by Koichi Yamawaki in hep-ph/9603293 .

The Cyan Dot  where the Gold Line leaves the Triviality Boundary to go into 
our Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and 
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by 
Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark 
condensate 172 < MT < 175 GeV and 178 < MH < 188 GeV.
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality 
Boundary at which the composite nature of the Higgs as T-Tbar condensate in 
(4+4)-dim Kaluza-Klein becomes manifest.

The Green Dot  where the Gold Line terminates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



 

  



16 - Proton-Neutron mass difference 

An up valence quark, constituent mass 313 Mev, does not often swap 
places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places with a 625 
Mev strange sea quark.
Therefore the Quantum color force constituent mass of the down valence 
quark is heavier by about
(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,
(where a(w) = 0.253 is the geometric part of the weak force strength and |
Vds| = 0.22 is the magnitude of the K-M parameter mixing first generation 
down and second generation strange)
so that the Quantum color force constituent mass Qmd of the down quark 
is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about
(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 
= 2.2 Mev, (where |Vuc| = 0.22 is the magnitude of the K-M parameter 
mixing first generation up and second generation charm)
so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is
mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly
mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is
mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is fairly close to the experimental value of 1.3 Mev.



17 - Pion as sine-Gordon breather structure 

When a quark Kerr-Newman Black Hole and antiquark KNBH form a pion 

the resulting toroidal black hole remains a torus. The torus is an event 
horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension 
that can can carry a Sine-Gordon Breather that is equivalent to the massive  
Thirring model. The soliton and antisoliton of a Sine-Gordon Breather 
correspond to the quark and antiquark that make up the pion. 

Using the E8 Physics constituent mass of the Up and Down quarks
and antiquarks, about 312.75 MeV, as the soliton and antisoliton masses, 
and setting Coleman's parameter B^2 = pi and using the DHN formula, 
the mass of the charged pion is calculated to be

( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

The value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling
constant g = 3 pi ) is used because B^2 = pi is where 
the First-order weak coupling expansion coincides with the DHN formula. 



18 - Planck mass as superposition condensate of Fermions

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle 
fermion pairs allowed  by the Pauli exclusion principle to live on that vertex.
Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.
Just as the pion mass of .14 GeV is less than the sum of the masses of a 
quark and an antiquark, pairs of oppositely charged pions may form a 
bound state of less mass than the sum of two pion masses.
If such a bound state of oppositely charged pions has a mass as small as .
1 GeV, and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.
Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly 
around

0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 
1.221 x 10^19 GeV.



19 - Segal-type Conformal gravity with conformal generator structure giving 
Dark Energy, Dark Matter, and Ordinary Matter ratio

Gravity and the Cosmological Constant come from the MacDowell-
Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) 
Conformal Group, which is made up of:

3 Rotations;
3 Boosts;

4 Translations;
4 Special Conformal transformations; and

1 Dilatation.

The Cosmological Constant comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, as Our Universe evolves the Dark Energy, Dark Matter, and 
Ordinary Matter densities evolve at different rates, so that the differences in 
evolution must be taken into account from the initial End of Inflation to the 
Present Time. 



The result can be compared with data from WMAP and Planck: 

evolution E8 calculation: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

20 - Dark Energy explanations for Pioneer Anomaly and Uranus spin-axis tilt
Conformal Dark Energy can explain the Pioneer Anomaly 

and 
the anomalous spin-axis tilt of Uranus

by taking the orbit of Uranus as a boundary between an outer region in which Conformal 
Gravity is fully effective and an inner region in which the Conformal degrees of freedom 
are frozen out, similarly to the 2-phases-of-gravity proposal of Irving Ezra Segal. 



21 - Dark Energy experiment by BSCCO Josephson Junctions and geometry of 600-cell 

The Energy Gap of our Universe as superconductor condensate spacetime
is from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length).
Its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses =
= critical temperature Tc of BSCCO superconducting crystals.
Neutrino masses are involved because their mass is zero at tree level
and their masses that we observe come from virtual graviphotons 
becoming virtual neutrino-antineutrino pairs.

BSCCO superconducting crystals are natural Josephson Junctions. 
Dark Energy accumulates in the superconducting layers of BSCCO. 
The basic idea of Dark Energy from BSCCO Josephson Junctions is
based on the 600-cell each of whose 720 edge-lines would be made of a 
single BSCCO crystal. It may be useful to use a Jitterbug-type 
transformation between a 600-cell configuration and a configuration based 
on icosahedral 120-cells which also have 720 edge-lines: 

   



22 - Real Clifford Algebra periodicity allows construction of Algebraic Quantum Field 
Theory as a generalization of II1 hyperfinite von Neumann factor algebra 

Since the E8 classical Lagrangian is Local, it is necessary to patch
together Local Lagrangian Regions to form a Global Structure describing
a Global E8 Algebraic Quantum Field Theory (AQFT).
This is done by using Clifford Algebras to embed E8 into Cl(16) 
and using a copy of Cl(16) to represent each Local Lagrangian Region, 
and then taking the tensor products of the copies of Cl(16).
Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) , 
and any Real Clifford Algebra, no matter how large, can be embedded in a 
tensor product of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16).

Just as the completion of 
the union of all tensor products of 2x2 complex Clifford algebra matrices 
produces the usual Hyperfinite II1 von Neumann factor
that describes 
creation and annihilation operators on fermionic Fock space over C^(2n) 

the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8)
produces a generalized Hyperfinite II1 von Neumann factor
that gives a natural 

E8 Physics Algebraic Quantum Field Theory.



23 - maximal contraction of E8 = semidirect product A7 x h92 
gives a creation/annihilation algebra 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

A Fundamental Building Block of E8 Physics AQFT is the 
Maximal Contraction of E8 

which can be written 
as a 5-Graded Lie Algebra with structure

28 + 64 + (SL(8,R) + 1) + 64 + 28

The Central Even Grade 0 = SL(8,R) + 1 
The 1 is an anticommuting scalar and SL(8,R) has bosonic commutators. 
As Polar Coordinates, SL(8,R) represents a local 8-dim spacetime 
as SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices.

Odd Grades -1 and +1 each = 64 = 8x8 = Creation/Annihilation Operators 
for

8 components of 8 fundamental fermions with fermionic anticommutators.

Even Grades -2 and +2 each = Creation/Annihilation Operators
for 

28 Gauge Bosons with bosonic commutators.



24 - AQFT and Third Grothendieck Universe

Three Grothendieck Universes:

1 - Empty Set - the seed from which everything grows.

2 - Hereditarily Finite Sets - computer programs, discrete lattices,
discrete Clifford algebras, cellular automata, Feynman Checkerboards.

3 - Completion of Union of all tensor products of Cl(16) real Clifford algebra 
which gives a generalized hyperfinite II1 von Neumann factor algebra
that, through its Cl(16) structure, contains math structures that are  
sufficient to describe E8 Physics. 



Spinor Doubling and Evolution of Our Universe 
Frank Dodd Tony Smith Jr - 2013 

E8 Physics based on a Cl(k) -> Cl(Cl(k)) Clifford Algebra process (vixra 1312.0036) can 
also be described based on 

Spinors and their doubling up to Cl(16) 64+64-dim half-spinors: 

In the beginning there was Cl(0) spinor fermion void

 

from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 



so that the 28 antisymmetric pairs of half-spinors are the 28 Cl(8) bivectors 
of a D4 Lie Algebra: 



By Real Clifford Algebra Periodicity, the tensor product Cl(8) x Cl(8) = Cl(16): 

256 = sqrt(2^16) = 128 + 128 Cl(16) half-spinor generation/antigeneration 
128 Cl(16) generation = 64 + 64 quarter-spinor fermions/antifermions

120 + 64 + 64 = E8
E8 root vectors = 112 + 64 + 64 

E8 contains 120 = D8 = 8x8 + 1x28 + 28x1 
D8 contains 28 + 28 = D4 x D4

one D4 gives Gravity - other D4 gives the Standard Model



D4 acting on M4 of M4xCP2 4+4 = 8-dim Kaluza-Klein 
for Gravity: 

16-dim U(2,2) contains 15-dim SU(2,2) = Spin(2,4) Conformal Group Algebra 
acting as Gauge Group Algebra on 4-dim M4 physical spacetime of 4+4 Kaluza-Klein 
that gives Gravity by the MacDowell-Mansouri mechanism 
and 
also contains 1-dim U(1) Propagator Phase. 

D4 / U(2+2) = 12-dim rank 2 Symmetric Space corresponding to SU(3) and U(2) 
but not directly acting on M4 of M4xCP2 Kaluza-Klein. 



D4 acting on CP2 of M4xCP2 4+4 = 8-dim Kaluza-Klein 
for the Standard Model: 

16-dim U(4) contains 15-dim SU(4) which contains 8-dim SU(3) Color Force Algebra 
acting as Gauge Group Algebra on 4-dim CP2 internal symmetry space of Kaluza-Klein 
that gives the Standard Model Color Force by the Batakis mechanism and 
also contains 4-dim U(2) of CP2 = SU(3)/U(2) for Batakis ElectroWeak Force and 
also contains the 4 T-generators of U(2,2) T-generators that propagate in MacDowell-
Mansouri to describe Einstein-Hilbert Curvature and Dark Matter Black Holes. 

D4 / U(4) = 12-dim rank 2 Symmetric Space for AntideSitter Dark Energy + Dilaton + 
Propagator Phase of U(2,2) but not directly acting on CP2 of M4xCP2 Kaluza-Klein. 



One Cl(16) containing one E8 gives a Lagrangian description of only one 
local spacetime neighborhood. To get a realistic global spacetime structure, 
take the tensor product Cl(16) x ... x Cl(16) with all E8 local 8-dim Octonionic 
spacetimes consistently aligned as described by 64-dim D8 / D4xD4 (blue dots) 

which then fill up spacetime according to Gray Code Hilbert's curves: 



As our Universe evolves, there are some Special Times in its history:

1 - the Big Bang Beginning of Non-Unitary Octonionic Inflation (about 13.7 Gy BP) 
during which Non-Unitary processes produce about 10^89 particles; 

2 - the End of Inflation = Beginning of Unitary Quaternionic Expansion 
that initially is Decelerating (beginning of green line also about 13.7 Gy BP);

3 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion (purple vertical line at about 7 Gy BP); 

4 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at about 2 Gy BP); 

5 - Now. 

In E8 Physics the Conformal Group structure and the history of our Universe give the 
ratio Dark Energy : Dark Matter : Ordinary Matter that is roughly 

DE : DM : OM = 75 : 20 : 05



 

The Cl(8) Clifford Algebra structure of our Universe was in ancient times encoded in
African IFA Divination based on 16x16 = 256 elements ( tony5m17h.net/VoudouFA.html ) 
It corresponds mathematically to the Cl(8) Real Clifford Algebra 
with graded structure 256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
and algebraic structure of M(16,R) = 16x16 Matrices of Real Numbers. 

Here is how E8 Physics of Gravity and the Standard Model is encoded in IFA: 

256-dim 16x16 = 
= 120-dim Antisymmetric16x16 + 136-dim Symmetric 16x16

   
For Antisymmetric 16x16 each red entry above the diagonal is the negative of the 

corresponding green entry below the diagonal and the 16 diagonal entries are zero
so  the number of Antisymmetric entries is 120 corresponding to the D8 Lie Algebra.  

For Symmetric 16x16 each cyan entry above the diagonal is equal to the 
corresponding cyan entry below the diagonal and the 16 diagonal entries are non-zero 

so the number of Symmetric entries is 120+16 = 136. 
8 of the 136 Symmetric entries of the IFA Cl(8) 16x16 Matrix do not correspond to E8 

but 
the other 136-8 = 128 = 64 + 64 correspond to 128-dim half-spinor of D8. 

Since 248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
by E8 / D8 rank 8 Type EVIII space (OxO)P2 the Octo-Octonionic Projective Plane 

256-dim IFA Cl(8) contains 120+128 = 248-dim E8 
and 

encodes the structure of E8 Physics of Gravity and the Standard Model. 

 

   



African IFA to RigVeda-Pachisi

From its home in Africa the IFA Information System spread, like humanity itself,  

throughout the Earth. Some of its descendant systems, such as 
128-element Shinto Divination 

64-element I Ching 
16-element Ilm Al Raml 

are straightforward subsets of 256-element IFA 
but 
the Rig Veda and its related game Pachisi has a more intricate relationship to IFA. 

Within its African home IFA was never written down but was oral tradition 
but 
when humans left Africa they had less of the direct contact with their Ancestral Home 
that is useful for preservation of oral tradition. 

India was settled from Africa via the Arabian Sea in very early times. 
( map adapted from "Past Worlds, The Times Atlas of Archaeology" (Crescent Books 1995) )

Indian priests of IFA chose to put the IFA Information System into writing, 
so they developed Sanskrit from the African Geez language. 

In a 16 October 2010 post to his blog at bafsudralam.blogspot.com Clyde Winters said: 
"... The Naga were Semitic speaking people from Ethiopia … 
The major gift of the Naga to India was the writing system: Deva-Nagari.

   



Nagari is the name for the Sanskrit script ... the ancient Ethiopic and Sanskrit writing
are one and the same ... the name Nagari for Sanskrit betrays the Ethiopia origin of this 
form of writing. In Geez, the term nagar means ‘speech, to speak’. ...". 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 
1995), say "... The principal and, taken in its totality, the oldest of the four Vedic 
hymnbodies is the Rig-Veda. ... The Sanskrit word ric, which for euphonic reasons is 
changed to rig, means literally "praise". ... The Sanskrit word veda means literally 
"knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the Sanskrit 
language ... More than that, if we are correct, it is the oldest book in the world ...".

The Indian National Science Academy web site insaindia.org says
"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ... 
permutations and combinations of long and short sounds ... led ... to discover[y of] 
the Meru Prastara ... 

now known as Pascal's Triangle ...". 

The row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16 
elements of the Cl(8) Real Clifford Algebra of African IFA divination. 
The other rows contain the 2^N elements of Cl(N) where N is the second number from 
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N), 
with the figure above showing Cl(0) through Cl(16) which I have outlined in green.

   



The Golden Ratio structure and pyramidal shape show that the representation of 
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago  
(about 4 Vedic Semi-Precession periods of 4800 + 3600 + 2400 + 1200 = 12,000 years
with the 4th 1200 year Dark Iron Kali Yuga ending about 2012 / 2013 to be followed by a 
Bright Golden 4800 year Satya Yuga of reconciliation of technology and spirituality)
 

    
corresponds to its representation 

by the Great Pyramid of Giza of African Nile Migrants of 40,000 years ago

   
The migration from Africa to the Mouth of the Nile about 40,000 years ago 
can be seen in terms of the chronology of the Egyptian historian Manetho 
who lived about 2,000 years ago in which the African Nile migration would be seen as 
occurring about 36,525 years ago, when the Geminga SuperNova Shock Wave hit Earth 

   



( image adapted from David Davidson image -
for a larger version of this image go to tony5m17h.net/GreatPyrCl8.png 

or valdostamuseum.com/hamsmith/GreatPyrCl8.png )

   



Here is how the structure of the IFA Information System 
has been simplified for transmission to Pachisi: 

First, due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be preserved: 

The Symmetric part was simplified by ignoring the part of Cl(8) not in E8 
and then using only 32 entries (from outer shell and diagonal) of those 128 entries 

The Antisymmetric part was first cut into 3 sections

two similar triangular each with 28 entries and one square with 64 entries. 
Using only one of the two similar 28-entry triangles plus 16 from the square (outer shell) 

reduced the 120 Antisymmetric entries to 28 + (64-49) = 28+16 = 44 entries 

   



thus reducing 248-dim E8 to 28 + 16 + 32 = 76 entries.
Since most of the IFA E8 structures are outer boundaries of square regions
it is natural to construct Pachisi as a boundary-progession board game 
so the 30-entry Symmetric outer shell is broken into two parts which, 
when added to the 28-entry and 15-entry Antisymmetric parts, 
naturally fit together in this configuration 

with 3 quadrants that look like a boundary-progression board game 
but with one triangular quadrant that looks out of place. To make the board look more 
nearly consistent, move the interior 15 elements of the triangle to the interior of the 
board to get 

with 8+8+8+8+8+8+7+6 = 61 outer plus 15  inner = 76 entries

   



In order to fill out the Pachisi board 29 more entries are needed as filler 

to get the total of 105 entries on the full game board for Pachisi. 

RigVeda-Pachisi to Tarot

Tarot was developed from Pachisi by getting rid of 26 filler entries 
and using the 15 inner entries: 4 to complete the exterior arms of D4; 
4 to bridge between arms; 1 as an inner corner; and 6 in central configuration, 
with the remaining 2 filler entries used for the U(1) of D5 / D4xU(1) and E6 / D5xU(1) 
The red entry at the corner of the left-side blue pair of arms corresponds to 
the Antisymmetric U(1) in the U(2,2) = U(1)xSpin(2,4) subalgebra of the D4 which 
physically represents the propagator phase of Fermions from the Symmetric sector. 

Tarot has 105 - 27 = 78 cards, corresponding to the 78-dim E6 Lie Algebra. 

   



Tarot to Llull

Ramon Llull (1232-1316) of Mallorca lived in a time and place of 
a unique confluence of Islamic, Christian, and Jewish mystical ideas 
on a Mediterranean island between Iberia and Africa 
so 
he was exposed to ideas including 
Islamic 16-element Ilm al Raml derived from African 256-element IFA,  
Christian-Crusader Troubadour 78-element Tarot, 
Jewish Urim v'Thummim system revealed to Moses for decoding the 72 letters 
on the 12 stones of the Breastplate of Judgment, 
and
he was able to travel easily to Africa, the home of 256-element IFA. 

According to Anthony Bonner's book Doctor Illuminatus (Princeton 1993):
"... In the history of Western mysticism, 
there is nothing quite like ...[ Llull's Quaternary Phase (1274-89) ]...
with its curious blend of Troubadour, Franciscan, and Islamic influences, 
mixed with Llull's own special outlook based on the Art ...". 

"Llull's own special outlook" may have been to see that

72 letters of the Urim v'Thummim Breastplate are contained in the 78-element Tarot 

the 78-element Tarot fits inside the 256-element IFA D4 Real Clifford Algebra as 
1 + 8 + 28 + ... + 8 + 1

fits inside 
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

and as 
(8+8) + (8+8)

fits inside 
256 = (8+8)x(8+8)

Troubadours propagated songs, poetry, and games such as Tarot. 
Ramon Llull (1232-1316) of Mallorca studied the Islamic 16-element Ilm al Raml, 
the Troubadour 78-element Tarot, 
and the 256-element IFA 
and 
found a structure that he summarized in Wheel Diagrams with 16 vertices 
connected to each other by lines such as (some images adapted from lullianarts.net web site)

   



Of the 120-dim Antisymmetric Part of 16x16 Real matrices 
the 78-dim Tarot contains only a 16-dim partial boundary of its 64-dim U(8) square 
and one 28-dim D4 triangle plus a single 1-dim U(1) from D5 / D4xU(1)

Llull expanded that 45-dim part of the Tarot to include the second D4 triangle
and to represent them in his Wheel Diagram X as two sets of 8 vertices, 
for a total of 16 vertices, around the X-Wheel within which each set of 8 vertices 
was connected with the other 7 of that set by 28 lines, 
each line representing one generator of each of the two copies of 28-dim 

The 28 gold lines represent the D4 containing U(2,2) that gives Conformal Gravity 
and 
the 28 purple lines represent second D4 containing the SU(3) 
that when combined with Kaluza-Klein Internal Symmetry Space CP2 = SU(3) / U(2) 
gives by the Batakis mechanism the Standard Model Gauge Groups SU(3)xSU(2)xU(1). 

   



Llull further expanded the 16-dim square-partial-boundary to full square 64-dim size 
by adding the 64 blue lines that connect a vertex of one D4 with a vertex of the other D4

Adding in 64 blue lines gives 28+28+64 = 120 lines of the Llullian A-'wheel 
that represents the Spin(16) bivector Lie Algebra D8 
of the Clifford Algebra Cl(16) = Cl(8) x Cl(8) 

   



As to the 136-dim Symmetric part of 16x16 Real matrices
the 78-dim Tarot does not contain any of the 8 antidiagonal elements 
but contains a single 1-dim U(1) from E6 / D5xU(1) 
plus 16 of 64 entries in each of two 64-element triangular blocks 

Physically one of the 64-element blocks of the Symmetric Part of Tarot corresponds to 
the 8 components (with respect to 8-dim Kaluza-Klein spacetime) 
of the 8 First-Generation Fundamental Fermion Particles 
and 
the other 64-element block corresponds to the components of the Fermion Antiparticles. 

Ramon Llull's 64-element Elemental Figure is effectively an 8x8 matrix corresponding to 
(image from quisestlullus.narpan.net web site) 

the Fermion Particle and Fermion Antiparticle 64-element Symmetric Tarot blocks 
thus 
constructing a 64+64 = 128-dimensional D8 half-Spinor space 
that when combined with the 120-dimensional D8 of the Llullian A-Wheel produces 

120-dim D8 + 128-dim D8 half-Spinor = 248-dim E8 Lie Algebra

   



In his time around 1300 A.D. Ramon Llull could not use the language of 2000 A.D. math 
and physics to explain his Tarot-type model to the world. As Anthony Bonner' said in his  
book Doctor Illuminatus (Princeton 1993):
"... Even ...[Llull's]... disciple, le Myesier, complained ... about "the confusion caused by 
the meanings of the alphabet of the Ars demonstrativa and its sixteen figures, which 
confound the mind." ...
Llull ... tr[ied] to persuade the Parisian schoolmen ...[by]... us[ing] the bizarre vocabulary  
more sparingly, and modify[ing] the Art itself so that it would not look so alarming. ... 
Towards the beginning of 1290 in Montpelier, therefore, Llull set about ... beginning a 
new phase of the Art ...
As a result of the "weakness of human intellect", the number of figures [wa]s reduced 
and the algebraic notation vanishe[d] ... 
Llull's last works were written in December 1315 in Tunis, at which point he disappears 
from history. ... he must have died sometime between then and March 1316 
...
the Dominican inquisitor general of Aragon, Nicholas Eymerich (1320-99), began a 
campaign against the doctrines of Ramon Llull ...[that]... culminated ... in two events:
The first was the publication in January ... 1376 ... of the Directorium inquisitorum, his 
notorious manual on inquisitorial methods ... it contained a list of a hundred errors of 
Ramon Llull ... on February 6, a papal bull was promulgated censuring Llull and 
condemning twenty of his books ... Llull's followers ... won in 1416 ... the promulgation 
by the Papal Court ... invalidating the bull of forty years earlier. ... Veneration of Llull 
was ... permitted within the Franciscan Order and locally in Majorca ... his feast day was 
set on 3 July ...
The second condemnation of Llullist doctrines came from ... the Faculty of Theology of 
the University of Paris. In 1390 ... the Faculty of Theology publish[ed] an edict 
prohibiting the teaching of Llullist doctrines. ...[It]... cut off ... considerable interest in Llull 
in Paris ...". 

In short: 

Ramon Llull expanded the 78-dim Tarot outline structure to the old full 256-dim IFA 
including the E8 Lie Algebra and the realistic structure of E8 Physics 

but 
he was 600 years ahead of rediscovery of his mathematics 

and 
700 years ahead of the time of detailed experimental confirmation 

with the result that  
the Paris-based Establishment of his time ignored and attacked his work 

even when he tried to dumb it down to their level. 

   



Llull to Cartan-Dirac-Riesz-E8Physics

Llull's description of the D8 Lie Algebra of dimension 120 = 8 (16-1) 
remained undeveloped and unappreciated for 600 years 
until Killing and Cartan classified Lie Groups. 
Roger Penrose in his book "The Road to Reality" (Knopf 2004) said:
"... classification ...[of]... Lie groups ... started with Wilhelm Killing ... whose basic papers 
appeared in 1888-1890, and was essentially completed in 1894 ... by ... Elie Cartan ... 
It turns out that there are four families, known as Am, Bm, Cm, Dm ... of respective 
dimension m(m+2), m(2m+1), m(2m+1), m(2m-1), called the classical groups ... 
and five exceptional groups known as E6, E7, E8, F4, G2, 
of respective dimension 78, 133, 248, 52, 14. ...". 
The connection of the 248-dim Lie Algebra E8 with the Clifford Algebra Cl(16) 
and its 120-dim bivector algebra D8 and 128-dim half-spinor space 
only became clear in the 1900s based on the work of Cartan 
as further developed by Jovet, Sauter, and  Riesz mathematically 
and applied by Dirac to physics.
Pertti Lounesto in his article on "History of Clifford Algebras" 
in the book "Clifford Numbers and Spinors" by Marcel Riesz (Kluwer 1993) said: 
"... E. Cartan 1908 ... identified the Clifford algebras Cl(p,q) as matrix algebras with 
entries in R [Real Numbers], C [Complex Numbers], H [Quaternions], R+R, H+H 
and found a periodicity of 8 ... 
Cartan also observed spinor modules of orthogonal Lie algebras in 1913 ...
Jovet 1930 and Sauter 1930 replaced column spinors by square matrices in which only 
the first column was non-zero - 
thus spinor spaces became minimal left ideals in a matrix algebra.
Riesz 1947 used primitive idempotents of Clifford algebras to construct spinor spaces 
as minimal left ideals in Clifford algebras ...". 

Roger Penrose in his book "The Road to Reality" (Knopf 2004) said: 
"... One reason that Clifford Algebras are important is for their role in defining spinors. 
In physics, spinors made their appearance in Dirac's equation for the electron (Dirac 
1928), the electron's state being a spinor quantity ...". 
In the 1900s, Irving Ezra Segal showed the connection between the Conformal Group 
and the Dark Energy of Gravity; MacDowell and Mansouri showed how gauging the 
Conformal Group produces Gravity; and the Dirac Equation was generalized to the 
Standard Model. During the 2000s Dark Energy was observed by WMAP and Planck 
and the LHC discovered a Higgs state, confirming the basic Standard Model structure 
so 

it is only now (the 2000s) that the formal Written Human Culture 
has caught up with the informal Oral Ancient African Culture 

and the 700-year old model of Ramon Llull 
in understanding a realistic Unified Theory of the Laws of Nature. 

   



Schwinger - Hua - Wyler
Frank  Dodd Tony Smith Jr -  2013 - vixra 1311.0088

In their book "Climbing the Mountain: The Scientific Biography of Julian Schwinger" 
Jagdish Mehra and Kimball Milton said: 

"... Schwinger ... always felt that the mathematics should emerge from the physics, 
not the other way around ...

[ Julian Schwinger said in conversations and interviews with Jagdish Mehra, 
in Bel Air, California, March 1988 ]:

"... in 1966 ... Schwinger ... realized that he could base the whole machinery of particle 
physics on the abstraction of particle-creation and annihilation acts. 
One can define a free action, say for a photon, in terms of propagation of virtual photons 
between photon sources, conserved in order to remove the scalar degree of freedom. 
But a virtual photon can in turn act as a pair of electron-positron sources, through a 
`primitive interaction' between electrons and photons, essentially embodied in the 
conserved Dirac current. 
So this multiparticle exchange gives rise to quantum corrections to the photon 
propagator, to vacuum polarization, and so on. 
All this without any reference to renormalization or `high-energy speculations'. ...
The problem with conventional field theory is that it makes an implicit hypothesis that 
the physics is known down to zero distance ... 
Source theory was ... that the physical quantities that you are interested in 
were not the fields but the correlations between fields 
and ... that the correlations between fields are really Green's functions 
... which ... take into account not only how the particles behave 
but how they are created. 
The sources are the way of cataloging the various Green's functions. 
The final point at which the theory asks to be compared with experiment ... involves just 
pure numbers, Green's functions and sources, not operator fields. ...
The whole point was to develop the space-time structure of a Green's function in 
general so it will be applicable both to stable particles and unstable particles. 
...
Green's functions [were] universally recognized as carrying the information of physical 
interest ... one had differential equations for these Green's functions and then came the 
necessity of picking out of the vast infinity of solutions the physical ones of interest ... 
This was enforced by appropriate boundary conditions, that the wave propagate 
outwards, that is, the idea of causality ... if you rotated the time axis into a complex 
space, then the boundary conditions ... would select just the physically acceptable 
states of the Green's function ... all representations of physical interest can be obtained 
from the ... Euclidean group ... attached [to]... the Lorentz group ... (the "unitary trick" of 
Weyl) ... a correspondence between the quantum theory of fields with its underlying 
Lorentz space, and a mathematical image in a Euclidean space ...". 

The Schwinger Sources are finite regions in a Complex Domain spacetime 
corresponding to Green's functions of particle creation / annihilation. 



What Complex Domains have Symmetries of Particle Physics ? 

E8 8-dim Octonionic Spacetime (effective at high Planck-scale energies) 
is by Triality isomorphic with the natural representation space of fundamental 
First-Generation Fermion Particles (and AntiParticles) 
so 
Fermion Particles (and AntiParticles) are represented by Schwinger Sources 
with Bounded Complex Domain structure of a Cartan domain. 

David B. Lowdenslager in Annals of Mathematics 67 (1958) 467-484 said: "... For an irreducible 
Cartan domain ... there is only one linearly independent Riemannian metric ... the 
Bergman metric ... corresponding to ... ∆ ... the Laplace-Beltrami operator ... 
solutions of ... ∆ f = 0 ... are determined by their values ... on the ... Bergman-Shilov ... 
boundary B ... Let D be a classical Cartan domain, ∆ an invariant Laplacian, and K a 
Poisson kernel for D. Then K as a function of D satisfies ∆K = 0 , for all b in B ...". 

Steven G. Krantz in his book "Geometric Analysis of the Bergman Kernel and Metric" said: 

"... the Bergman kernel ... K ... for Ω is related to the Green's function ...  ... for the 
boundary value problem 

 
... in this way 

 ...".

Armand Wyler, in his 1972 IAS Princeton preprint "The Complex Light Cone Symmetric Space of the 
Conformal Group", said: "... the bounded realization Dn of SO(n,2) / SO(n)xSO(2) ... allows 
to define ... the Bergman metric, the invariant differential operators and their elementary 
solutions (Green functions) ...[and]... the Shilov boundary Qn ...[as]... the quotient space 
C(Mn) / P(Mn) of the conformal group by the Poincare group ... and give ... eigenvalues 
of Casimir operators in the Lie algebra of C(Mn) ...". 
In Wyler's approach, the elementary solutions of the invariant differential operators in 
the Bounded Complex Schwinger Source Domains are Schwinger Green's functions.  

Using Schwinger-type Euclidean Spin(10) version of the Spin(8,2) Conformal Group,  
the Fermion Schwinger Sources correspond to the Symmetric space 

the Lie Sphere Spin(10) / Spin(8)xU(1)
which has local symmetry of the Spin(8) gauge group with respect to which the first 
generation spinor fermions are seen as +half-spinor and -half-spinor spaces, 
so the Fermion Schwinger Source Bounded Complex Domain D8 is of type IV8 
which has Shilov Boundary Q8 = RP1 x S7 . 



The Complex Domain of type IV8 is described by L. K. Hua in his book 
"Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains" as 

with Characteristic Manifold = Shilov Boundary = RP1 x S7

The Poisson kernel of a type IV Complex Domain is 

and the Bergman kernel of a type IV Complex Domain is 



How big are the Schwinger Sources ? 

Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
E8 Physics at the Planck Scale has spacetime condensing out of Clifford structures 
forming a Leech lattice underlying 26-dim String Theory of World-Lines 
represents 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



How do the Schwinger Sources fit into the E8 Lagrangian Structure ? 

The fundamental high-energy E8 Lagrangian for Octonionic 8-dim SpaceTime is 

   ∫  GRb  +  StMb  +  Spf
ST                                .     

an integral over SpaceTime ST of a Gravity boson term GRb, 
a Standard Model boson term StMb, and a Spinor fermion term Spf. 

Consider the Spinor fermion term Spf based on Schwinger Source Fermions. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
Although the mass m is derived from the Higgs mechanism, the Higgs coupling
constants are, in the conventional picture, ad hoc parameters, so that effectively the
mass term is, in the conventional picuture, an ad hoc inclusion.

E8 Physics does not put in the mass m in an ad hoc way, 
but
constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

Note that in the process of breaking Octonionic 8-dim SpaceTime 
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein 
all Fermions are treated similarly so that ratios of their masses remain the same. 



What about Gauge Bosons ? 

The fundamental high-energy E8 Lagrangian for Octonionic 8-dim SpaceTime is 

   ∫  GRb  +  StMb  +  Spf
ST                                .     

an integral over SpaceTime ST of a Standard Model boson term StMb, 
a Gravity boson term GRb, and a Spinor fermion term Spf. 

What are the Schwinger Sources for the gauge boson terms StMb and GRb ? 

The GRb bosons live in one of the two D4 Lie SubAlgebras of the E8 Lie Algebra. 

The StMb bosons live in the other of the two D4 Lie SubAlgebras of the E8 Lie Algebra. 

The process of breaking Octonionic 8-dim SpaceTime 
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein 
creates differences in the way gauge bosons "see" M4 Physical SpaceTime. 

Joseph Wolf (Journal of Mathematics and Mechanics 14 (1965) 1033) showed that 
there are only 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces 
with Quaternionic structures, with the following repesentatives: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) is the Schwinger-Euclidean version of 
the Anti-DeSitter Group that gives MacDowell-Mansouri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon 
( 1  copy for each of the 4 covariant components of the Photon )



The GRb bosons (Schwinger-Euclidean versions) live in 
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8). 
They "see" M4 Physical spacetime as the 4-sphere S4 
so that their part of the Physical Lagrangian is 

   ∫  GRb  
S4      .     

an integral over SpaceTime S4. 
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and 
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons. 
However, due to Stabilization of Condensate SpaceTime 
by virtual Planck Mass Gravitational Black Holes, 
for Gravity, the effective force strength that we see in our experiments 
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume, 
but is suppressed by the square of the Planck Mass. 
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 

The Standard Model SU(3) Color Force bosons live in 
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8). 
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is 

   ∫  (SU(3) part of StM)b  
CP2                              .     

an integral over SpaceTime CP2.  
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and 
Shilov Boundaries for SU(3) Color Force bosons. 
The Color Force Strength is given by 
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume. 
Note that since the Schwinger Source volume is dressed with the particle/antiparticle 
pair cloud, the calculated force strength is 
for the characteristic energy level of the Color Force (about 245 MeV).  

 



The Standard Model SU(2) Weak Force bosons live in 
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2) 
They "see" M4 Physical spacetime as two 2-spheres S2 x S2 
so that their part of the Physical Lagrangian is 

   ∫  (SU(2) part of StM)b  
S2xS2                                .     

an integral over SpaceTime S2xS2. 
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and 
Shilov Boundaries for SU(2) Weak Force bosons. 
However, due to the action of the Higgs mechanism, 
for the Weak Force, the effective force strength that we see in our experiments 
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume, 
but is suppressed by the square of the Weak Boson masses. 
The unsuppressed Weak Force strength is the Geometric Part of the force strength. 

The Standard Model U(1) Electromagnetic Force bosons (photons) live in 
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2) 
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is 

   ∫  (U(1) part of StM)b  
T4                             .     

an integral over SpaceTime T4. 
The Schwinger Sources for U(1) photons  
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons. 
The Electromagnetic Force Strength is given by 
the SpaceTime T4 volume and the U(1) Schwinger Source volume. 



What are the results of Wyler-type calculations for Schwinger Sources ? 

The Schwinger Source calculations using the Wyler approach give the following results, 
details of which can be found at http://vixra.org/abs/1310.0182 and my web sites.  
Since calculations are for ratios of particle masses and force strengths, 
the Higgs mass and the Geometric Part of the Gravity force strength are set so that the 
ratios agree with conventional observation data. 

Particle/Force           Tree-Level        Higher-Order

e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck=1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV
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E8 Physics: 
from 

Fundamental Fermion Dixon Spinors 
to 

26-dim String World-Line Theory
to

Kerr-Newman Clouds 
to 

Schwinger Source Regions 
to 

Wyler/Hua Force Strengths 

Frank Dodd (Tony) Smith, Jr. - 2013

Here is how E8 Physics emerges from fundamental spinor fermions 
 

to condense into a 26-dim String structure with strings as fermion World-Lines 
with each fundamental fermion being surrounded by a Quantum Cloud 

that has Kerr-Newman physical structure 
corresponding to a Schwinger Source region 

with complex harmonic Wyler/Hua Green's function propagator. 
The Wyler/Hua complex bounded domain structure allows 

realistic calculation of force strength constants and particle masses. 

Here are some historical speculation questions: 

Could Wyler's Green's function based on harmonic analysis of complex domains 
have been used by Schwinger 

to give more detailed models of his finite-region sources ? 

Could Wyler's rejection at IAS Princeton under Dyson in the 1970s 
have been at least in part due to Dyson's Feynman-type view 

of point particles as fundamental ? 

If Wyler had gone to see Schwinger at UCLA instead of Dyson at IAS Princeton 
could Wyler and Schwinger together have developed source theory 
in great enough detail that its advantages (no renormalization etc) 

would have been clear to most physicists ? 



In the beginning there was Cl(0) spinor fermion void

from which emerged 2 = sqrt(2^2) Cl(2) half-spinor fermions 

 and its mirror 

from which emerged 4 = sqrt(2^4) Cl(4) half-spinor fermions

 and 2 mirrors 

from which emerged 8 = sqrt(2^6) Cl(6) half-spinor fermions

  
and 4 mirrors

from which emerged 16 = sqrt(2^8) Cl(8) half-spinor fermions

 
and 8 mirrors

which by Cl(8) Triality are isomorphic with the 8 Cl(8) vectors

so that the 28 antisymmetric pairs of half-spinors and their mirrors 
are the 28 Cl(8) bivectors of the Lie Algebra of Gauge Groups:



16 of U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) for Conformal Gravity

4 of U(2) = U(1)xSU(2) and 8 of SU(3) for the Standard Model. 



As fermion particles the 8 Cl(8) half-spinors 

 
represent  

neutrino; red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark; electron

(yellow, magenta, cyan, black are used for blue, green, red up quarks and electron)

The 8 mirror Cl(8) half-spinors represent the corresponding fermion antiparticles. 

The 8 Cl(8) half-spinor fermions 

 
and their 8 mirror Triality equivalents 

and their 8 Cl(8) vector Triality equivalents

correspond to 
the Octonion basis elements {1,i,j,k,K,J,I,E} 

and 
can be represented as a pair of tetrahedra 



By Real Clifford Algebra 8-periodicity any large spinor space can be embedded in 
a tensor product of a number copies of the 16-dim full spinors of Cl(8)

representable as a pair of a pair of tetrahedra 

the tensor product of two of which 

 x 
form the 128+128 = 256-dim full spinors of Cl(8)xCl(8) = Cl(16)

  + 

One set of 128-dim Cl(16) half-spinors is the spinor/fermion part of the  248-
dim Lie algebra E8 = 120-dim Spin(16) + 128-dim half-spinor of Spin(16)

and is also a representation of 
the 128-dim spinor space denoted as T2 by Geoffrey Dixon who says in 

his paper "Matter Universe: Message in the Mathematics": 
"... the 128-dimensional hyperspinor space T2 ...[is]... the doubling of T ... 

The algebra T = C x H x O ...(complex algebra, quaternions, and octonions )... is 2x4x8 
= 64-dimensional ... noncommutative, nonassociative, and nonalternative ...". 



Within 128-dim T2, 

each 64-dim factor T is represented by half of the Spin(16) half-spinor space. 
One 64-dim T represents fermion spinor particles 

while the other T of T2 represents fermion spinor antiparticles. 

Let these 8 octagons represent the fermion particle types:

Then these 64 octagon octants 

represent the 8x8 = 64 covariant components of the fermion particles. 
With respect to Cl(16) and E8 the Cl(8) Triality induces 
Triality isomorphsim between the two 64-dim factors T 

that represent fermion particles and antiparticles
and also of both of them 

with the 64-dim D8 / D4xD4 space representing 8-dim position and momentum. 



Construct a Lagrangian from E8 = D8 + D8-half-spinor
    by integration over 8-dim Spacetime from D8/D4xD4 of E8 of

the Gravity and the Standard Model from the two D4 subalgebras of E8 and 
a Dirac Fermion Particle-AntiParticle term from D8 half-spinors of E8. 

 
This Lagrangian differs from conventional Gravity plus Standard Model 
in four respects: 
 1 - 8-dimensional spacetime with NonUnitary Octonionic Inflation 
 2 - no Higgs 
 3 - two D4 producing gauge groups 
 4 - 1 generation of fermions  
These differences can be reconciled by freezing out at lower-than-Planck energies  
a preferred  Quaternionic 4-dim subspace of the original (high-energy) 8-dim  
spacetime,  thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  where 

M4 is 4-dim Minkowski Physical Spacetime and 
CP2 is a 4-dim Internal Symmetry Space.  

 
This Octonionic to Quaternionic symmetry breaking 
makes the Lagrangian consistent with experimental observations: 

   1 and 2 -  The Octonionic to Quaternionic symmetry breaking 
 from 8-dim Spacetime with NonUnitary Octonionic Inflation of our 
 Universe to Unitary Quaternionic Post-Inflation M4 Minkowski Physical 
 Spacetime produces the Higgs  by a Mayer-Trautman mechanism. 

 3 - The CP2 = SU(3)/U(2) structure of Internal Symmetry Space allows 
 one D4 to act with respect to M4 as the Conformal Group to produce 
 Gravity by a MacDowell-Mansouri mechanism and the other D4 to act 
 as the Standard Model with respect to CP2 by a Batakis mechanism. 

 4 - The 4+4 dimensional structure of M4xCP2 Kaluza-Klein produces 
 the Second and Third Generations of Fermions and 
 accurate calculation of the Truth Quark mass for the Middle State of 
 a 3-State Higgs-Tquark system with Higgs as Tquark Condensate  
 by a model of Yamawaki et al.  

The resulting structure has a Bosonic Gauge Term of dimensionality 28x1 = 28

and a Fermionic Spinor Fermion Term also of dimensionality 8 x 7/2 = 28 





How does T2 represent the first-generation fermions seen in experiments ?
Using basis {c1,ci} for C and {q1,qi,qj,qk} for H and {1,i,j,k,E,I,J,K} for O 

each T can be decomposed as follows: 
{q1,qi,qj,qk} represent { lepton , red quark , green quark , blue quark } 

{c1,ci} represent { neutrino / down quark , electron / up quark } 
{1,i,j,k,E,I,J,K} represent 8 covariant components of each fermion 

with respect to 4+4 = 8-dim Kaluza-Klein Spacetime M4xCP2 
with {1,i,j,k} representing 4-dim M4 Minkowski Physical Spacetime 
and (E,I,J,K} representing 4-dim CP2 Internal Symmetry Space.

How do T2 fermions interact with each other ? 
Consider fermionic 128-dim T2 as the spinor part of E8.  

Construct a Local Lagrangian using the 120-dim Spin(16) part of E8 
which can be decomposed into 

two copies of the 28-dim Spin(8) Lie algebra 
plus 64-dim of 8-dim spacetime position x 8-dim spacetime momentum 

so that the Lagrangian density has 
a fermionic term from the T2 spinor space and 

gauge boson terms from the two copies of Spin(8) 
which are integrated over the 8-dim spacetime as base manifold. 

How does the Local Lagrangian Physics extend Globally ? 
Since the E8 Lagrangian is Local, it is necessary to patch together Local Lagrangian 
Regions to form a Global Structure describing a Global E8 Algebraic Quantum Field 

Theory (AQFT). Each E8 of each region is embedded into Cl(16) and the completion of 
the union of all tensor products  of all the Cl(16) are taken thus producing a generalized 

Hyperfinite II1 von Neumann factor Algebraic Quantum Field Theory. 



What is the Physics of World-Line Histories of Particles/Antiparticles ? 
8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime can be 

represented by a Leech lattice underlying 26-dim String Theory 
in which strings represent World-Lines in the E8 Physics model. 

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice 
is the Monster Group of order about 8 x 10^53. 

A fermion particle/antiparticle does not remain a single Planck-scale entity because 
Tachyons create a cloud of particles/antiparticles. 

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole whose 

structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26. 

(Since a Leech lattice is based on copies of an E8 lattice and 
since there are 7 distinct E8 integral domain lattices 

there are 7 (or 8 if you include a non-integral domain E8 lattice) 
distinct Leech lattices, and the physical Leech lattice is a superposition of them, 

effectively adding a factor of 8 to the order.)
The volume of the Kerr-Newman Cloud should be on the order of 10^27 x Planck 

scale, and the Kerr-Newman Cloud should contain on the order of 10^27 
particle/antiparticle pairs and its size should be somewhat larger than, but 

roughly similar to, 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Kerr-Newman Clouds as Schwinger Sources:
Green's Function Propagators

Schwinger, in Nottingham hep-ph/9310283, said: 
"... in the phenomenological source theory ... 

there are no divergences, and no renormalization ...
the source concept ... is abstracted from the physical possibility 
of creating or annihilating any particle in a suitable collision. ...

The basic physical act begins with the creation of a particle by a source, 
followed by the propagation ... of that particle 

between the neighborhoods of emission and detection, 
and is closed by the source annihilation of the particle. 

Relativistic requirements largely constrain the structure of 
the propagation function - Green’s function ...".

Wyler/Hua Complex Domain Structure of Schwinger Sources: 
Bergman Kernels and Green's functions

Armand Wyler, in "The Complex Light Cone, Symmetric Space of the Conformal 
Group"  (IAS Princeton, June 1972), said: 

"...  define the Bergman metric, the invariant differential operators 
and their elementary solutions (Green functions) in the bounded realization 

Dn of SO(n,2) / (SO(n) x SO(2) with Silov boundary Qn ...
the value of the structure constant alpha is obtained 

as coefficient of the Green function of the Dirac equation in D5 ...". 



 

AQFT: 

Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  

Mathematically, this is done by using Clifford Algebras 
to embed E8 into Cl(16) and 
using a copy of Cl(16) to represent each Local Lagrangian Region. 
A Global Structure is then formed 
by taking the tensor products of the copies of Cl(16). 
Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) 
and any Real Clifford Algebra, no matter how large, can be embedded in a tensor 
product of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). 
Just as the completion of the union of all tensor products 
of 2x2 complex Clifford algebra matrices produces
 the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators 
on the fermionic Fock space over C^(2n) (see John Baez’s Week 175), 
we can take 
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) 
to produce a generalized Hyperfinite II1 von Neumann factor 
that gives a natural Algebraic Quantum Field Theory structure to the E8 model.  
 
 In each tensor product Cl(16) x ... x Cl(16) 
each of the Cl(16) factors represents a distinct Local  Lagrangian Region. 
Since each Region is distinguishable from any other, 
each factor of the tensor product is distinguishable 
so that the AQFT has Maxwell-Boltzmann Statistics. 
 
Within each Local Lagrangian Region Cl(16) lives its own E8. 
Each 248-dim E8 has indistinguishable boson and fermion particles.  
The 120-dim bosonic part has commutators and Bose Statistics 
and 
the 128-dim fermionic part has anticommutators and Fermi Statistics.
 
 
                                                               



EPR:

For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “... a [geometrically] correct local-realistic framework ... provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. ... The alleged non-localities of these states ... 
result from misidentified [geometries] of the EPR elements of reality. ...  
The correlations are ... the classical correlations among the points of a 3 
or 7-sphere ... S3 and S7 ... are ... parallelizable ...   
The correlations ... can be seen most transparently in the elegant language 
of Clifford algebra ...”. 

To go beyond the interesting but not completely physically 
realistic Bell, GHZ-3, GHZ-4, and Hardy states,  
we must consider more complicated spaces than S3 and S7,  
but still require that they be parallelizable  
and be related to Clifford algebra structure.  
 
As Martin Cederwall said in hep-th/9310115:  “... The only  
simply connected compact parallelizable manifolds are  
the Lie groups [including S3 = SU(2)] and S7 ...”.  
 
We know that S3 = SU(2) = Spin(4) / SU(2) so that it has global 
symmetry of Spin(4) transformations  
and that 6-dimensional Spin(4) is the grade-2 part of the  
16-dimensional Cl(4) Clifford algebra with graded structure  
16 = 1 + 4 + 6 + 4 + 1 (where grades are 0,1,2, ... ).  
 
We also know that S7 = Spin(8) / Spin(7) so that it has global 
symmetry of Spin(8) transformations  
and that 28-dimensional Spin(8) is the grade-2 part of the  
256-dimensional Cl(8) Clifford algebra with graded structure  
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1.   
 
 



To get a Clifford algebra related parallelizable Lie group large 
enough to represent a realistic physics model, take the tensor 
product Cl(8) x Cl(8)  
which by the 8-periodicity property of  Real Clifford algebras is  
256x256 = 65,536-dimensional Cl(16) with graded structure  
(1x1) + (1x8+8x1) + (1x28+28x1+8x8) + ... = 1 + 16 + 120 + ... 
whose 28+28+64 = 120-dimensional grade-2 part is Spin(16)  
and  
whose spinor representation has 256 = 128+128 dimensions.  
 
Spin(16) has Cl(16) Clifford algebra structure and is a Lie group, 
and therefore parallelizable,  
but it has grade-2 bivector bosonic structure and so can only 
represent physical things like gauge bosons and vector spacetime,  
and cannot represent physical things like fermions with spinor 
structure.  
 
However, if we add one of the two 128-dimensional Cl(16) half- 
spinor representations to the bosonic adjoint 120-dimensional 
representation of Spin(16) ,  
we get the 120+128 = 248-dimensional exceptional Lie group E8.  
 
248-dimensional E8 has a 7-grading (due to Thomas Larsson)   
8 + 28 + 56 + 64 + 56 + 28 + 8  
(where grades are -3,-2,-1,0,1,2,3) 
 
If 8 of the 64 central grade-0 elements are assigned to an 8- 
dimensional Cartan subalgebra of E8, the remaining 248-8 = 240 
elements are the 240 Root Vectors of E8 which have a graded structure  
 8      28      56      56       56      28      8  
that is consistent with the physical interpretations of my E8 model 
described earlier in this paper. 

Since E8 is a Lie Group and therefore parallelizable 
and lives in Clifford Algebra Cl(16) 
my E8 Physics model should be consistent with EPR. 
 



Chirality:

E8 = adjoint D8 + half-spinor D8 so D8 lives in Cl(16). Consider D8 representations 
120-dim adjoint - denoted by D8adj

128-dim +half-spinor - denoted by D8s+
128-dim -half-spinor - denoted by D8s- 

with physical interpretations 
D8adj as gauge bosons plus spacetime

D8s+ as one generation of fermion particles and antiparticles
Ds- as one antigeneration of fermion particles and antiparticles

then
if you try to form a Lie algebra from D8adj + Ds+ + Ds- it does not work,
but if you try to form a Lie algebra from D8adj + Ds+ you succeed 
and get E8 with the 64+64 = 128-dim Ds+ representing 
one generation of fermion particles (one 64 of Ds+) 
and one generation of fermion antiparticles (the other 64 of Ds+).
There is no physical D8s- antigeneration of fermions,
and one generation of D8s+ fermions lives inside E8.
The Atiyah-Singer index gives the net number of generations. 
10-dim superstring theory uses the Euler index of the compact manifold (6-dim)
that reduces 10-dim spacetime to physical 4-dim. 
E8 Physics the 4-dim compact manifold CP2 reduces 8-dim spacetime to M4 x CP2 
(or reduces 10-dim spacetime to 6-dim Conformal spacetime that leads to M4 x CP2). 

The index structure of the CP2 has Euler number 2+1 = 3 and Atiyah-Singer index -1/8 
which is not the net number of generations because CP2 has no spin structure 
so use a generalized spin structure (Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation 
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations

(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...
what happens in CP2 … is a two-surface K which cannot be shrunk to zero. 
Parallel propagation of tetrads around K produces a curve in SO(4) 
which cannot be shrunk to zero … i.e. it correspond[s] to a rotation through 2 pi … 
Thus one could not define spinors consistently over such a space … In ... CP2 there is 
a covariant constant two-form which can be taken as the electromagnetic field … 
The index theorem then gives nR - nL = (1/2) m (m+1). This is always an integer 
… 

Tony
Sticky Note
In E8 Physics Fermion Particles are all left-handed. Only the left-handed Fermion Particles (and corresponding right-handed Fermion AntiParticles) are fundamental. When you observe a right-handed Fermion Particle it is because it is  going slower than light ( see L. B. Okun, "Leptons and Quarks" (North-Holland (2nd printing 1984) page 11):"... a particle with spin in the direction opposite to that of its momentum ...[is]... said to possess left-handed helicity, or lefthanded polarization. A particle is said to possess right-handed helicity, or polarization, if its spin is directed along its momentum. The concept of helicity is not Lorentz invariant if the particle mass is non-zero. The helicity of such a particle depends upon the motion of the observer's frame of reference.For example, it will change sign if we try to catch up with the particle at a speed above its velocity. Overtaking a particle is the more difficult, the higher its velocity, so that helicity becomes a better quantum number as velocity increases. It is an exact quantum number for massless particles ...The above space-time structure ... means ... that at ...[ v -> speed of light ]… particles have only left-handed helicity, andantiparticles only right-handed helicity. …".



For an electromagnetic generalized spin structure [ U(1) on CP2 ]
the fermions would have to carry half the electric charge of any bosons. 
This obviously does not correspond with the real universe. 
However, one could replace the electromagnetic field by 
a Yang-Mills field whose group G had a double covering G~.  

The fermion field would have to occur in representations which changed sign 
under the non-trivial element of the kernel of the projection …  G~ -> G 
while 
the bosons would have to occur in representations which did not change sign …". 

In E8 Physics gauge bosons are in the 28+28 = 56-dim D4 + D4 subalgebra of E8. 

One D4 acts on the M4 part of M4 x CP2 through its SU(2,2) = Spin(2,4) Conformal 
Subalgebra to give MacDowell-Mansouri Gravity

The other D4 = SO(8) acts on the CP2 part of M4 x CP2 through its SU(4) subalgebra 
that contains color SU(3). Electroweak SU(2)xU(1) comes from CP2 = SU(3) / U(2). 
This D4 coupling to the 8-dim fundamental fermion particles comes from 
the way that 28-dim Spin(8) couples to 8-dim D4-half-spinors based on Triality. 
This D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8). 

The 8 fermion particles / antiparticles are D4 half-spinors represented within E8 
by anti-commutators and so do change sign 
while 
the 28 gauge bosons are D4 adjoint represented within E8 by commutators 
and so do not change sign. 

The Octonionic structure of the 8-dim D4 half-spinors gives all the correct properties 
(quantum numbers = electric charge, color charge, helicity). 

This establishes what Hawking and Pope described as
"… the interesting possibility that there may be a connexion between 

the topology of space-time and the spectrum of elementary particles …". 



Coleman-Mandula: 

Steven Weinberg said at pages 382-384 of his book 
The Quantum Theory of Fields, Vol. III (Cambridge 2000): 
"... The proof of the Coleman-Mandula theorem ... makes it clear 
that the list of possible bosonic symmetry generators is essentially the same 
in d greater than 2 spacetime dimensions as in four spacetime dimensions: 
... 
there are only the momentum d-vector Pu, a Lorentz generator Juv = -Jvu 
( with u and v here running over the values 1, 2, ... , d-1, 0 ), and various 
Lorentz scalar 'charges' ... 
the fermionic symmetry generators furnish a representation of the 
homogeneous Lorentz group ... or, strictly speaking, of its covering group 
Spin(d-1,1). ... 
The anticommutators of the fermionic symmetry generators with each other 
are bosonic symmetry generators, and therefore must be a linear 
combination of the Pu, Juv, and various conserved scalars. ... 
the general fermionic symmetry generator must transform according to the 
fundamental spinor representations of the Lorentz group ... 
and not in higher spinor representations, 
such as those obtained by adding vector indices to a spinor. ...". 
 
In short, the important thing about Coleman-Mandula is that fermions in a unified 
model must "... transform according to the fundamental spinor representations of 
the Lorentz group ... or, strictly speaking, of its covering group Spin(d-1,1). ..." 
where d is the dimension of spacetime in the model. 
 
In my E8 Physics model, E8 is the sum of 
the adjoint representation and a half-spinor representation of Spin(16),  
and  
the Spin(16) structure ( since Cl(16) = Cl(8) x Cl(8) ) leads 
to Spin(8) or Spin(1,7) structure with Triality automorphisms among 
8-dim spacetime vectors and the two 8-dim half-spinors 
and  
the fermionic fundamental spinor representations of the E8 model are 
therefore built with respect to Lorentz, spinor, etc representations based on 
Spin(1,7) spacetime consistently with Weinberg's work,  
so  
the E8 model is consistent with Coleman-Mandula. 



Mayer-Trautman Mechanism: 

The objective is to reduce the integral over the 8-dim Kaluza-Klein M4 x CP2 to 
an integral over the 4-dim M4.

Since the D4 = U(2,2) acts on the M4, there is no problem with it.
Since the CP2 = SU(3) / U(2) has global SU(3) action, 
the SU(3) can be considered as a local gauge group acting on the M4, 
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local 
action on CP2 and then on M4, so the local action of U(2) on CP2 must be 
integrated out to get the desired U(2) local action directly on M4.

Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and 
then M4 can be composed to produce a single U(1) local action on M4, so there is 
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the 
necessity to integrate out the local CP2 action to get something acting locally 
directly on M4.

 This is done by a mechanism due to Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981) where they say:
"... 

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained 
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and 
F, which we will denote by A and F, respectively, are a one-form and two form on 



M [M4] with values in H [SU(2)] ... the remaining components will be subjected to 
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on 
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the 
Yang-Mills action on R ... 

S_YM = Integral Tr ( F /\ *F )

... We can ... split the curvature F into components along M [M4] (spacetime) and 
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the 
mixed components (one along M, the other along G/H) will be denoted by F_!? ... 
Then the integrand ... becomes

Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
... 
The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)] 
Yang-Mills theory 
...
the middle term .. becomes, symbolically, 

Tr Sum D_! PHI(?) D^! PHI(?) 

where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance 
of A with respect to the vector field ? , in the G/H [CP2] direction 
...
the third term ... involves the contraction F_?? of F with two vector fields lying 
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta 
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]

2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus, 
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the 
components of PHI:

Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2

... special cases which were considered show that ...[the equation immediately 
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential, 
and moreover the relative signs of the quartic and quadratic terms are correct, and 
only one overall normalization constant ... is needed. ...".



See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume 
I, Wiley (1963), especially section II.11: 
“... 

...”. 

Along the same lines, 
Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152):  
“... 

... each point of ... the ... fibre bundle ... E consists of a four- dimensional 
spacetime point x [ in M4 ] to which is attached  the homogeneous space G / H 
[ SU(3) / U(2) = CP2 ] ...  the components of the curvature lying in the 
homogeneous space  G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs 
scalars (with respect to spacetime [ M4 ])   ...  
the Yang-Mills action reduces to  a Yang-Mills action for the h-components [ U(2) 
components ] of the curvature over M [ M4 ]  and  a quartic functional for the 
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but 
also gives the correct relative sign of the constants, required for the BEHK ... 
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.  



MacDowell-Mansouri Mechanism: 

Rabindra Mohapatra (in section 14.6 of Unification and Supersymmetry, 
2nd edition, Springer-Verlag 1992) says: 





After the scale and conformal gauges have been fixed, the conformal Lagrangian 
becomes a de Sitter Lagrangian. Einstein-Hilbert gravity can be derived from the 
de Sitter Lagrangian, as was first shown by MacDowell and Mansouri (Phys. 
Rev. Lett. 38 (1977) 739). (Note that Frank Wilczek, in hep-th/9801184, says that 
the MacDowell-Mansouri "... approach to casting gravity as a gauge theory was 
initiated by MacDowell and Mansouri ... S. MacDowell and F. Mansouri, Phys. 
Rev. Lett. 38 739 (1977) ... , and independently Chamseddine and West ... A. 
Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); also quite relevant is A. 
Chamseddine, Ann. Phys. 113, 219 (1978). ...".

The minimal group required to produce Gravity, and therefore the group that is 
used in calculating Force Strengths, is the de Sitter group, as is described by 
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986)
(Note that chapter 21 is a Non-Supersymmetry chapter leading up
to a Supergravity description in the following chapter 22):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for 
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as  g_uv  =  e^a_u  e^b_v  n_ab

http://xxx.lanl.gov/abs/hep-th/9801184
http://xxx.lanl.gov/abs/hep-th/9801184


(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the 
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in 
terms of the e^a_u 
...
The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ... 
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... 
the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA THAT I WON'T TYPE HERE ]...
we shall see ...[that]... the action becomes invariant under all local [anti]de-Sitter 
transformations ...[and]... we recognize ... the familiar 
Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term. 
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel 
connection ... the torsion components ... now vanish. 
So at this level full sp(4) invariance has been checked. 
... Were it not for the assumed space-inversion invariance ... 
we could have had a parity violating gravity. ... 
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian 
invertibility of the metric. ... the solution has torsion ... produced by an interference 
between parity violating and parity conserving amplitudes. 
Parity violation and torsion go hand-in-hand. 
Independently of any more realistic parity violating solution of the gravity 
equations this raises the cosmological question whether 
the universe as a whole is in a space-inversion symmetric configuration. ...". 



At this stage, we have reconciled the first 3 of the 4 differences 
between our E8 Physics Model and conventional Gravity plus the 
Standard Model. Now we turn attention to

Second and Third Fermion Generations: 

As to the existence of 3 Generations of Fermions, 
note that the 8 First Generation Fermion Particles 
and the 8 First Generation Fermion AntiParticles 
can each be represented by the 8 basis elements of the Octonions O,  
and 
that the Second and Third Generations can be represented by  
 Pairs of Octonions OxO 
  and 
 Triples of Octonions OxOxO 
respectively. 

When the non-unitary Octonionic 8-dim spacetime is reduced to the 
Kaluza-Klein M4 x CP2 at the End of Inflation, 
there are 3 possibilities for a fermion propagator from point A to point B:  

 1 - A and B are both in M4, so its path can be represented by the 
 single O;  

 2 - Either A or B, but not both, is in CP2, so its path must be 
 augmented by one projection from CP2 to M4, which projection 
 can be represented by a second O, giving a second generation OxO; 
 
 3 - Both A and B are in CP2, so its path must be augmented by 
 two projections from CP2 to M4, which projections can be 
 represented by a second O and a third O, 
 giving a third generation OxOxO.  
 



3 Generation Fermion Combinatorics

First Generation (8)

electron        red          green        blue         red           green       blue          neutrino
up            up             up           down        down       down
quark       quark       quark       quark       quark       quark 

e               ie             je            ke                  i               j            k                1

L              Li            Lj           Lk                  i               j            k                1

The geometric representation of Octonions is from arXiv 1010.2979 by Jonathan Hackett and Louis H.
Kauffman, 
who say: "... we review the topological model for the quaternions based upon the Dirac string trick. We then
extend this model, to create a model for the octonions - the non-associative generalization of the
quaternions. ...
To construct this model of the quaternions using belt and buckle, we consider a belt that has been fixed to a
wall with the non-buckle end. We consider   rotations of the belt buckle about the three standard cartesian
axes which we correspond to the three quaternionic roots of 1: i,j, and k. ... We ... get that carrying out any
operation twice yields a belt that is twisted around by a full 2 pi ... if we perform 1 twice - giving us a 4 pi
rotation - we can remove all of the twisting without rotating the belt buckle. ... We note that the operations
are performed from left to right along a string of elements. ...
We construct our model for the octonions in a similar manner to the model for the quaternions. Rather than
using a belt, 
we will instead use a two toned ribbon (black on the back, and white on the front) with an arrowhead
attached to one end (much as our belt had a buckle). The other end is then attached to the interior of a ring
(much as our belt was attached to a wall). Lastly on the side of the ring we affix a flag that allows us to keep
track of the orientation of the ring. ...
The operation L is defined by switching the side of the hoop that the flag is attached to, and performing a
full 2 pi rotation of the hoop (or - alternately - the arrowhead) if the arrowhead is pointing up or if the state
is flag-right, but not for both. ...
The original belt model of the quaternions is strongly related to the quaternions being a representation of
SU(2), and SU(2) being a double cover of the rotation group SO(3).
The fact that this model of the octonions is an extension of the quaternionic model leads to the question of
whether an analogue to the relationship with SU(2) and SO(3) exists. ...". 

Perhaps relevant to that question is the fact that SU(4) is the double cover of SO(6) 
and the relationship to the Conformal Group SU(2,2) = Spin(4,2). 



Second Generation (8x8 = 64)



Mu Neutrino (1) 
Rule: a Pair belongs to the Mu Neutrino if:
All elements are Colorless (black) 
and all elements are Associative  (that is, is 1 which is the only Colorless Associative element) .



Muon (3) 
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black) 
and at least one element is NonAssociative (that is, is e which is the only Colorless NonAssociative
element). 



Blue Strange Quark (3)

Rule: a Pair belongs to the Blue Strange Quark if:
There is at least one Blue element and the other element is Blue or Colorless (black) 
and all elements are Associative (that is, is either 1 or i or j or k). 



   

Blue Charm Quark (17) 

Rules: a Pair belongs to the Blue Charm Quark if: 
1 - There is at least one Blue element and the other element is Blue or Colorless (black) 
      and at least one element is NonAssociative (that is, is either e or ie or je or ke) 
2 - There is one Red element and one Green element  (Red x Green = Blue).
 



Third Generation  (8x8x8 = 512)



Tau Neutrino (1) 
Rule: a Triple belongs to the Tau Neutrino if:
All elements are Colorless (black) 
and all elements are Associative  (that is, is 1 which is the only Colorless Associative element) .



element). 

Tauon (7) 
Rule: a Triple belongs to the Tauon if:
All elements are Colorless (black) 
and at least one element is NonAssociative (that is, is e which is the only Colorless NonAssociative



Blue Beauty Quark (7)

Rule: a Triple belongs to the Blue Beauty Quark if:
There is at least one Blue element and all other elements are Blue or Colorless (black) 
and all elements are Associative (that is, is either 1 or i or j or k). 



   

Blue Truth Quark (161) 

Rules: a Triple belongs to the Blue Truth Quark if: 
1 - There is at least one Blue element and all other elements are Blue or Colorless (black) 
      and at least one element is NonAssociative (that is, is either e or ie or je or ke) 
2 - There is one Red element and one Green element and the other element is Colorless (Red x Green =
Blue) 
3 - The Triple has one element each that is Red, Green, or Blue, 
      in which case the color of the Third element (for Third Generation) is determinative and must be Blue. 



Candidates for Blue Truth Quark before application of Rule 3 (193) 

with the 48 Rule 3 Candidates marked by cyan square: 



Blue Truth Quark  (161)



E8 Physics Fermions: 3 Conformal Generations
The E8 Lie Algebra of the E8 Physics Model contains two D4 Lie subalgebras: 
248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
120-dim D8 = 28-dim D4 + 28-dim D4 + 64-dim D8 / D4xD4

One of the D4 contains an A2 = SU(3) Lie subalgebra that represents 
the Color Force of the Standard Model. 
The Weak and Electromagnetic Forces are produces by a Batakis mechanism 
(see Class. Quantum Grav. 3 (1986) L99-L105 by N. A. Batakis) in which 
spacetime is 8-dimensional Kaluza-Klein M4 x CP2. 
Color Force SU(3) acts globally on CP2 = SU(3) / SU(2)xU(1) and, 
due to Kaluza-Klein structure, acts as local gauge group on M4 Minkowski spacetime. 
Local gauge group action of Weak SU(2) and Electromagnetic U(1) Forces comes from 
their being local isotropy groups of the symmetric space CP2. 

Casimir Operators describe some physical properties of the Standard Model Forces: 

A0 Lie algebra U(1) has trivial Weyl Group 1 
and trivial Casimir of degree 1 
so that the Photon carries no charge.  

A1 Lie algebra SU(2) has Weyl Group S2 of order 2! = 2 
and quadratic Casimir of degree 2 representing isospin 
so that SU(2) Weak Bosons can carry Electromagnetic Charge. 

A2 Lie algebra SU(3) has Weyl Group S3 of order 3! = 6  
and two Casimir Operators of degrees 2 and 3: 
a quadratic Casimir representing 2 { + , - } isospin charge states and 
a cubic Casimir representing 3 { red, green, blue } colors 
so that SU(3)  Gluons can carry Electromagnetic Charge and Color Charge.

The other D4 contains an A3 = D3 Conformal Lie subalgebra that represents 
Gravity by a generalized MacDowell-Mansouri mechanism (see section 14.6 of 
Rabindra Mohapatra's book "Unification and Supersymmetry", 2nd edition, Springer-Verlag 1992). 
The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his books "Lie Groups, Lie Algebras, and Some of Their Applications", Wiley 1974, and 
"Lie Groups, Physics, and Geometry", Cambridge 2008. 

The Conformal Group has a Weyl Group of 2^2 x 3! = 24 elements 
and has 3 Casimir Operators of degrees 2 and 4 and 6/2 = 3. 

The Conformal degree 3 Casimir represents the 3 Generations of Fermions 
(instead of the 3 colors as in the case of the Standard Model D4 of E8). 



In its D3 Spin(2,4) form the Conformal Lie algebra can be represented 
as a 6x6 antisymmetric real matrix: 

    0      J1     J2     M1     A1     G1 

  -J1      0      J3     M2     A2     G2

  -J2    -J3      0      M3     A3     G3

  -M1   -M2    -M3     0     A4     G4

  -A1    -A2    -A3   -A4     0       G5

  -G1  -G2   -G3    -G4   -G5      0

{J1,J2,J3} form a Spin(0,3) subalgebra of Spin(2,4) and produce 
a quadratic Casimir Operator that represents an Angular Momentum Operator.  

Adding {M1,M2,M3} forms a Spin(1,3) subalgebra of Spin(2,4) and produces 
a second quadratic Casimir Operator that represents a Laplace-Runge-Lenz Operator. 

Adding {A1,A2,A3} and {A4} forms a Spin(2,3) AntiDeSitter subalgebra of Spin(2,4) 
with a quartic Casimir Operator that is a combination of {M1,M2,M3} and {A1,A2,A3}. 
{A1,A2,A3}  represent Momentum and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

Adding {G1,G2,G3} and {G4}  and {G5} forms the full Spin(2,4) and produces 
a cubic Casimir Operator for representation of 3 Generations of Fermions. 
The {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons. 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

Adding {G5} represents HIggs/Fermion mass of Ordinary Matter. 

The Higgs as a Fermionic Condensate gives mass to Fermions. 
The fundamental Fermion Particles are those of the First Generation:

{neutrino, red down quark, green down quark, blue down quark; 
electron , red up quark ,     green up quark ,    blue up quark} 

They can be represented as basis elements {1,i,j,k,E,I,J,K} of Octonions O. 

Each of {A4} and {G4}  and {G5} can represent the mass of Fundamental Fermions. 



The {A4} Conformal substructure 

                               0      A4

                             -A4     0 
                        
represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 

                                0      A4

                             -A4     0       G5

                                      -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} and {G5}  plus {G4} Conformal substructure 

                               0      A4     G4

                             -A4     0       G5

                             -G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

Fermion AntiParticles are represented in a similar way. 

Combinatorics of O and OxO and OxOxO produce realistic Fermion masses. 
 
The Third Generation Truth Quark (Tquark) is by far the most massive Fermion 
so the Higgs as a Fermionic Condensate is effectively a Tquark Condensate. 

Note: 
E8 has 8 Casimir Operators of degrees 2, 8, 12, 14, 18, 20, 24, 30
The Conformal quadratic 2 is in E8, the Conformal quartic 4 is in the 8 of E8, 
and the Conformal cubic 6/2 = 3 is in the 12 of E8. 
D8 has 8 Casimir Operators of degrees 2, 4,   6,   8, 10, 12, 14,   8
The Conformal quadratic 2 and quartic 4 are in D8 and the Conformal cubic 6/2 = 3 is in the 6 of D8.
D4 has 4 Casimir Operators of degrees 2, 4,   6,   4
The Conformal quadratic 2 and quartic 4 are in D4 and the Conformal cubic 6/2 = 3 is in the 6 of D4.



The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his book "Lie Groups, Physics, and Geometry", Cambridge 2008: 

"... 8x8 matrices acting on the four coordinates and the four momenta ... satisfy 
an antisymmetric ... symplectic metric ... preserve[d by the] ... group ... Sp(8:R)  
...[and a]... 
symmetric metric ... with signature (+4,-4) ... preserve[d by the] ... group ... SO(4,4) ... 

 
... The fifteen-dimensional Lie algebra for the Dirac equation is ... summarized by the 
6x6 matrix 

... three ... operators A4 , G4 , G5 close under commutation and span ... so(2,1) ... 
The Casimir operator for this [sub]algebra is C^2 = G5^2 - G4^2 - A4^2 ...[ It can 
be ]... used to determine eigenstates and energy eigenvalues ...".

{J1,J2,J3} represent Angular Momentum. {M1,M2,M3} represent LaPlace-Runge-Lenz.
{A1,A2,A3} represent Momentum. 
{G1,G2,G3} represent Higgs for W-Bosons and Momentum of Universe Expansion. 
 {A4} and {G4}  and {G5} represent Energy/Mass including Higgs mass for Fermions.

The {A4} Conformal substructure 
   0      A4     
-A4     0       

represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 
0      A4     

      -A4      0      G5
              -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} plus {G5}  plus {G4} Conformal substructure 
  0      A4     G4
 -A4     0       G5
-G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

SUMMARY: 



The Lorentz Group is represented by 6 generators 

    0      J1     J2     M1       
  -J1      0      J3     M2        
  -J2    -J3      0      M3       
  -M1   -M2   -M3     0       

There are two ways to extend the Lorentz Group 
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira): 

To the Poincare Group with No Cosmological Constant by adding 4 generators  

    0      J1     J2     M1     A1   
  -J1      0      J3     M2     A2    
  -J2    -J3      0      M3     A3   
  -M1   -M2   -M3     0      A4   
  -A1    -A2   -A3   -A4      0    

{A1,A2,A3} represent Momentum  and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

and to the semidirect product of Lorentz and 4 Special Conformal generators 
to get a Non-Zero Cosmological Constant for Universe Expansion

    0      J1     J2     M1              G1 
  -J1      0      J3     M2              G2
  -J2    -J3      0      M3              G3
  -M1   -M2   -M3     0               G4

  -G1   -G2   -G3   -G4               0

so that {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale Conformal degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

One additional generator {G5} represents HIggs/Fermion mass of Ordinary Matter.

All 15 generators combine to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4)

    0      J1     J2     M1     A1     G1 
  -J1      0      J3     M2     A2     G2
  -J2    -J3      0      M3     A3     G3
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
  -G1   -G2   -G3   -G4   -G5       0

Dark Energy - Dark Mattter - Ordinary Matter:



In E8 Physics, our 4-dimensional Physical SpaceTime Universe begins as a relatively 
small spatial volume in which all 15 generators of Conformal SU(2,2) = Spin(2,4) 
including all 4 Special Conformal and Scale Conformal generators are fully effective.

 
Rabindra Mohapatra (in section 14.6 of "Unification and Supersymmetry," 2nd edition, 
Springer-Verlag 1992) said: "... we start with a Lagrangian invariant under full local 
conformal symmetry and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for constant ... 
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". I view PHI as 
corresponding to the Higgs 3 Special Conformal generators {G1,G2,G3} that are frozen 
fixed during expansion in some regions of our Universe to become Gravitationally 
Bound Domains (such as Galaxies) like icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) have no 
Expansion Momentum we only see there the Poincare Part of Conformal Gravity 
plus the Higgs effects of {G4}  and {G5} and the ElectroWeak Broken Symmetry caused 
by freezing-out fixing {G1,G2,G3}: 

    0      J1     J2     M1     A1      - 
  -J1      0      J3     M2     A2      -
  -J2    -J3      0      M3     A3      -
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
     -        -        -    -G4    -G5      0

Dark Energy - Dark Mattter - Ordinary Matter:



Here is a summary of E8 model calculation results.  Since ratios are calculated, 
values for one particle mass and one force strength are assumed. 
Quark masses are constituent masses. Some higher-order results are listed. 

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
                                                                       
Particle/Force     Tree-Level          Higher-Order                                                                        

e-neutrino             0                 0 for nu_1
mu-neutrino            0             9   x 10^(-3) eV for nu_2
tau-neutrino           0             5.4 x 10^(-2) eV for nu_3

electron               0.5110  MeV     
down                 312.8     MeV   charged pion = 139 MeV
up                   312.8     MeV    proton = 938.25 MeV
                                     neutron - proton = 1.1 MeV

muon                 104.8 MeV          106.2 MeV
strange              625   MeV
charm               2090   MeV

tauon                  1.88 GeV         
beauty                 5.63 GeV
truth(low state)     130    GeV
truth(middle state)  174    GeV
truth(high state)    218    GeV

W+                    80.326 GeV
W-                    80.326 GeV
W0                    98.379 GeV       Z0 = 91.862 GeV

Higgs VEV            252.5 GeV (assumed) Mplanck=1.217x10^19 GeV
Higgs(low state)     126   GeV
Higgs(middle state)  182   GeV
Higgs(high state)    239   GeV

Gravity Gg                1(assumed)
(Gg)(Mproton^2 / Mplanck^2)               5 x 10^(-39)

EM fine structure         1/137.03608

Weak Gw                   0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))   1.05 x 10^(-5)   

color force at 0.245 GeV  0.6286          0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
The phase angle d13 is taken to be 1 radian. 



neutrino mixing matrix:
            nu_1          nu_2           nu_3
nu_e        0.87          0.50           0
nu_m       -0.35          0.61           0.71
nu_t        0.35         -0.61           0.71

As to some higher-order and nonperturbative calculations, one motivation for my 
value of 245 MeV for the basic /\qcd of the color force is the paper of Shifman at 
hep-ph/9501222 in which Shifman said: 
"... a set of data ("high-energy data") yield values of alpha_s(MZ) in the MSbar 
scheme which cluster around 0.125 ... with the error bars 0.005 ... 
The corresponding value of LambdaQCD is about 500 MeV ... These numbers, 
accepted as the most exact results for the strong coupling constant existing at 
present, propagate further into a stream of papers ... devoted to various aspects of 
QCD. The question arises whether Quantum Chromodynamics can 
tolerate these numbers. I will argue below that the answer is negative. 
... I believe that alpha_s(MZ) must be close to 0.11 and the corresponding value of 
LambdaQCD close to 200 MeV (or even smaller). ...
The value of alpha_s (M_Z) emerging from the so called global fits based mainly 
on the data at the Z peak (and assuming the standard model) is three standard 
deviations higher than the one stemming from the low-energy phenomenology. ...”.  
Patrascioiu and Seiler in hep-ph/9609292 said: 
"... the running of alpha_s predicted by perturbation (PT) theory is not correctly 
describing the accelerator experiments at the highest energies. A natural 
explanation is provided by the authors' 1992 proposal  that in fact the true running 
predicted by the nonperturbatively defined lattice QCD is different ...". 
The Patrascioiu and Seiler paper indicates that my crude use of simple perturbative 
QCD running my not be correct. If you look at Figure 2 of their paper, you see 
that their "possible modified running of alpha_s" curve is at 100 GeV close to the 
0.12 range, while their 2-loop PT curve is close to the 0.10 range of my crude 
perturbative calculation. 
So, it may be that nonperturbative effects might bring calculations of my model 
closer to observations. 
Further, it may be difficult to do very accurate nonperturbative QCD calculations, 
based in part on what Morozov and Niemi say in hep-th/0304178 :
"... The field theoretical renormalization group equations have many common 
features with the equations of dynamical systems. ... we propose that besides 
isolated fixed points, the couplings in a renormalizable field theory may also flow 
towards more general, even fractal attractors. This could lead to Big Mess 
scenarios ... ".



I am not contending that my tree-level calculations are in  exact agreement with 
currently accepted observations. 

I am contending that the overall approximate agreement of my calculations with 
observations of many parameters does indicate that the fundamental structure of 
my E8 physics model is sound. 

My view of constituent quark masses is that they can be (and are in my model) 
meaningful, particularly in nonrelativistic quark models of light-quark hadrons (for 
heavier quarks, the percentage difference between current and constituent masses 
can be relatively small). For example, Guidry, in his book Gauge Field Theories, 
John Wiley (1991), says: 
"... the current masses of the quarks ... are considerably smaller than the constituent 
masses for the lightest quarks Mu = 300 MeV  Md = 300 MeV  ...
... the masses of the constituent quarks presumably reflect a dressing by the 
confinement mechanism ... understanding of the relationship between current 
masses and constituent masses awaits a first-principles solution of the QCD bound-
state problem. ... Nevertheless, nonrelativistic models of quark structure for 
hadrons have been found to work surprisingly well, even for light hadrons. ...". 
As I said in quant-ph/9806023 : 
“... The effectiveness of the NonRelativistic Quark Model of hadrons can be 
explained by Bohm’s quantum theory applied to a fermion confined in a box, in 
which the fermion is at rest because its kinetic energy is transformed into PSI-field 
potential energy. ...”.
Further, Georgi, in his book Weak Interactions and Modern Particle Theory, 
Benjamin-Cummings (1984), says: 
"... Successes of the Nonrelativistic Quark Model ... 
... The first striking success is that the baryon masses are given correctly by this 
picture ... The leading contribution to the baryon mass in the nonrelativistic limit is 
just the sum of the constituent quark masses. ... A good picture of the baryon 
masses is obtained if we take ... mu = md =...= 360 MeV ... ms = 540 MeV ...
... With these masses, the octet baryon magnetic moments are ...[in]... excellent ... 
agreement ... with the data ... The success ... in giving not only the ratios of the 
baryon  magnetic moments, but even their overall scale, seems ... to be very 
significant. ... The mystery of the connection between QCD and the quark model 
remains ...". 



My view is that the structure of my E8 model, in which constituent quark masses 
are calculated from volumes of bounded complex domains and their Shilov 
boundaries, may shed some light on the connection between QCD current masses 
and constituent masses. In particular, those geometric volumes may be related to 
effective summation over a lot of QCD states to produce a bound-state constituent 
result. 

Two other higher-order calculations in my E8 model are:

1 - For the muon, my tree-level calculation is 104.8 MeV and the accepted 
observational value is about 105.6 MeV. All I have done is to note that the 
difference seems to me to be well within the range of radiative corrections. For 
example, following Bailin and Love, in their book Introduction to Gauge Field 
Theory, IOP (rev ed 1993): 

2 - For the proton-neutron mass difference (which is zero in my E8 model at tree 
level) further calculation involving connections between down valence quarks and 
virtual sea strange quarks gives a value of 1.1 MeV for the neutron mass excess 
over the proton mass, which is close to the accepted value of about 1.3 MeV. 



Force Strengths: 

The primary postulate for my E8 physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, 
which naturally gives a real Clifford algebra, so that physics is described by a very 
large real Clifford algebra (a generalized hyperfinite II1 von Neumann factor) that 
can be seen as a tensor product of a lot of Cl(16) Clifford Algebras, each of which 
contains an E8 Lie Algebra. 

Then:

1 - Since Cl(16) = Cl(8)xCl(8) it is clear that Cl(8) describes physics locally and it 
is also clear that 248-dim E8 in Cl(16) can be described in terms of 256-dim Cl(8) 
which has an Octonionic 8-dim Vector Space.  

2 - At low (after Inflation) energies a specific quaternionic submanifold freezes 
out, splitting the 8-dim spacetime into a 4+4 = 8-dim M4xCP2 Kaluza-Klein. 

3 - Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the E8 
Physics Lagrangian that is integrated over a base manifold that is 8-dim M4xCP2 
Kaluza-Klein. This shows that the Force Strength is made up of two parts: 
 the relevant spacetime manifold of gauge group global action
  and
 the relevant symmetric space manifold of gauge group local action.

4 -Roughly, the 4-dim spacetime Lagrangian gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally of the gauge 
force term of the gauge boson acting locally for the gauge bosons of each of the 
four forces:

 U(1) for electromagnetism
 SU(2) for weak force
 SU(3) for color force
 Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by 
   the MacDowell-Mansouri mechanism.
 



Look at the basic Lagrangian of a gauge theory model:

 Integral over Spacetime of
 Gauge Boson Force Term
 
In the conventional picture, 
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson, 
and can also be thought of as the probability = square of amplitude, 
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, 
the conventional picture is that the force strength g is an ad hoc inclusion.
 
My E8 Physics model does not put in force strength g ad hoc,
but
constructs the integral such that the force strength emerges naturally from the 
geometry of each gauge force.
 
To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen 
by that gauge boson, that is, in terms of the symmetric space with global  
symmetry of the gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2
the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4.
 
2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5
for Spin(5) Shilov = RP^1xS^4
 
The result is (ignoring technicalities for exposition) the geometric factor for force 
strength calculation. 



Each force is related to a gauge group:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force
Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the MacDowell-
Mansouri mechanism
 
Global:

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)
S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)
S4 = Spin(5)/Spin(4) for Spin(5)
 
Local:

Each gauge group is the local symmetry of a symmetric space
U(1) for itself
SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)
Spin(5) for Spin(7) / Spin(5)xU(1)
 
The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5
The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4
 



Global and Local Together:

Very roughly (see my web site tony5m17h.net and papers for details), 
think of the force strength as
 the integral over the global symmetry space of
 the physical (ie Shilov Boundary) volume=strength of the force.

That is (again very roughly and intuitively):

the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson 
means that the highest force strength or probability should be 1
I normalize the gravity Volume product to be 1, and so roughly get:

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4
Volume product for electromagnetism = 1/137
 

There are two further main components of a force strength:

 1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
 2 - renormalization running (important for color force).
 



Consider  Massive Gauge Bosons:

I consider gravity to be carried by virtual Planck-mass black holes, so that the 
geometric strength of gravity should be reduced by 1/Mp^2
I consider the weak force to be carried by weak bosons, so that the geometric 
strength of gravity should be reduced by 1/MW^2
That gives the result:

gravity strength = G (Newton's G)
color strength = 2/3
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137
 
Consider Renormalization Running for the Color Force::
That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

The use of compact volumes is itself a calculational device, because it would be 
more nearly correct, instead of
 the integral over the compact global symmetry space of
 the compact physical (ie Shilov Boundary) volume=strength of the force
to use
 the integral over the hyperbolic spacetime global symmetry space of
 the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be 
normalized to 1, the only thing that matters is ratios, 
and the compact volumes (finite and easy to look up in the book by Hua) 
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.



Here are more details about the force strength calculations:

The force strength of a given force is
 
alphaforce = (1 / Mforce^2 ) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).



 
The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian                 Type       mforce     Qforce 
Group       Symmetric                  of 
                   Space                      Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5            4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3             2       RP^1xS^2 
 
U(1)           -                                    -                1         - 
 
The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains (AMS 1963, Moskva 1959, Science Press Peking 1958) 
by L. K. Hua [with unit radius scale].
Note that
Force         M                          Vol(M)
 
gravity     S^4              8pi^2/3 - S^4 is 4-dimensional 

color       CP^2            8pi^2/3 - CP^2 is 4-dimensional
 
weak   S^2 x S^2         2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                    4-dim S^2 x S^2 =
                                    = topological boundary of 6-dim 2-polyball 
                                    Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 
                                    = 2-dim surface frame of 4-dim S^2 x S^

e-mag      T^4              4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 
                                    4-dim T^4 = S^1 x S^1 x S^1 x S^1 =
                                    = topological boundary of 8-dim 4-polydisk
                                    Shilov Boundary of 8-dim 4-polydisk = 
                                    = S^1 + S^1 + S^1 + S^1 = 
                                    = 1-dim wire frame of 4-dim T^4



Note ( thanks to Carlos Castro for noticing this ) that the volume lisrted for S5 is 
for a squashed S5, a Shilov boundary of the complex domain corresponding to the 
symmetric space SU(4) / SU(3) x U(1).
Note ( thanks again to Carlos Castro for noticing this ) also that the volume listed 
for CP2 is unconventional, but physically justified by noting that S4 and CP2 can 
be seen as having the same physical volume, with the only difference being 
structure at infinity.
Also note that for U(1) electromagnetism, whose photon carries no charge, the 
factors Vol(Q) and Vol(D) do not apply and are set equal to 1, and from another 
point of view, the link manifold to the target vertex is trivial for the abelian neutral 
U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.
 
Force       M          Vol(M)         Q             Vol(Q)       D             Vol(D) 
 
gravity    S^4        8pi^2/3     RP^1xS^4    8pi^3/3    IV5           pi^5/2^4 5! 
 
color      CP^2       8pi^2/3        S^5           4pi^3       B^6(ball)   pi^3/6 
 
weak    S^2xS^2    2x4pi      RP^1xS^2     4pi^2       IV3            pi^3/24 
 
e-mag      T^4         4x2pi           -                  -             -                    - 
 
Using these numbers, the results of the calculations are the relative force strengths
at the characteristic energy level of the generalized Bohr radius of each force:
 
Gauge     Force         Characteristic        Geometric       Total 
Group                          Energy                   Force            Force 
                                                                  Strength       Strength 
 
Spin(5)  gravity       approx 10^19 GeV       1           GGmproton^2 
                                                                                   approx 5 x 10^-39 
 
SU(3)     color         approx 245 MeV      0.6286          0.6286 
 
SU(2)      weak        approx 100 GeV      0.2535        GWmproton^2 
                                                                                     approx 1.05 x 10^-5 
 
U(1)      e-mag         approx 4 KeV       1/137.03608    1/137.03608 
    



The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
 
The effect is particularly pronounced with the color force.
 
The color force strength was calculated using a simple perturbative QCD 
renormalization group equation at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                    0.166 
 
    34 GeV                    0.121 
 
    91 GeV                    0.106 
 
Taking other effects, such as Nonperturbative QCD, into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 



Fermion Masses: 

The primary postulate for my E8 physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, 
which naturally gives a real Clifford algebra, so that physics is described by a very 
large real Clifford algebra (a generalized hyperfinite II1 von Neumann factor) that 
can be seen as a tensor product of a lot of Cl(16) Clifford Algebras, each of which 
contains an E8 Lie Algebra. 

Then:

1 - Since Cl(16) = Cl(8)xCl(8) it is clear that Cl(8) describes physics locally and it is also clear 
that 248-dim E8 in Cl(16) can be described in terms of 256-dim Cl(8) which has two 
Octonionic 8-dim half-spinor spaces with physical interpretation by which first-
generation fermion particles correspond to octonion basis 
of Spin(8) +half-spinors

 1 to e-neutrino
 i to red down quark
 j to green down quark
 k to blue down quark
 E to electron
 I to red up quark
 J to green up quark
 K to blue up quark

and first-generation fermion antiparticles correspond to octonion basis 
of Spin(8) -half-spinors

 1 to e-antineutrino
 i to red down antiquark
 j to green down antiquark
 k to blue down antiquark
 E to positron
 I to red up antiquark
 J to green up antiquark
 K to blue up antiquark

Tony
Sticky Note
With Octonion basis { 1 , i , j , k , E , I , J , K } :

1 is a real axis that is not imaginary = neutral 
so is neutrino 

{ i , j , k } is an associative triple = sharing -1 electric charge 
and each having one of r g b color charges 
so is 3 down quarks each with electric chage -1/3

{ E , I , J , K } is a coassociative quadruple that matches { 1 } and { i , j , k } 
so that E has the same charge as the total charge of { 1 } and { i , j , k }  
and I J K  have the same color charge symmetry as { i , j , k } and equal electric charge 
and so that the total { 1 , i , j , k , E , I , J , K } is color and electric charge neutral 

The result is: 

1 = neutrino (electric charge 0) 

i = red down quark (electric charge -1/3) 

j = green down quark (electric charge -1/3) 

k = blue down quark (electric charge -1/3) 

E = electron (electric charge -1) 

I = red up quark  (electric charge +2/3) 

J = green up quark  (electric charge +2/3) 

K = blue up quark  (electric charge +2/3) 



2 - The two Spin(8) 8-dim half-spinors and the Spin(8) 8-dim vectors are all related 
to each other by Triality. Modifying Steven Weinberg’s description of physics 
Lagrangians in his book “Elemetary Particles and the Laws of Physics: The 1986 
Dirac Memorial Lectures” to apply to 8-dim spacetime gives this quote 

from which it is clear that at high (UltraViolet) energies in the E8 physics model 
gauge boson terms have dimension 1 in the Lagrangian and fermion terms have 
dimension 7/2 in the Lagrangian, so that the Triality gives a Subtle Supersymmetry
whereby 
 Total Boson Lagrangian Dimensionality = 28 x 1 = 28 
  is exactly balanced by 
 Total Fermion Lagrangian Dimensionality = 8 x 7 / 2 = 28
thus 
the Triality Subtle Supersymmetry shows UltraViolet Finiteness of the E8 model

3 - At low (after Inflation) energies a specific quaternionic submanifold freezes 
out, splitting the 8-dim spacetime into a 4+4 = 8-dim M4xCP2 Kaluza-Klein and 
creating second and third generation fermions that can live in the 4-dim internal symmetry space 
and correspond respectively to pairs and triples of octonion basis elements, 
4 - Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the E8 
Physics Lagrangian that is integrated over a base manifold that is 8-dim M4xCP2 
Kaluza-Klein. 

5 - Roughly, the 4-dim spacetime Lagrangian fermion term is integral over 
spacetime of spinor fermion term
 



In the conventional picture, the spinor fermion term is of the form m S S* where m 
is the fermion mass and S and S* represent the given fermion. 
Although the mass m is derived from the Higgs mechanism, the Higgs coupling 
constants are, in the conventional picture, ad hoc parameters, so that effectively the 
mass term is, in the conventional picuture, an ad hoc inclusion.

My E8 model does not put in the mass m as an ad hoc Higgs coupling value,
but
constructs the Lagrangian integral such that the mass m emerges naturally from the 
geometry of the spinor fermions.

To do that, 
make the spinor fermion mass term have the volume of the Shilov boundary 
corresponding to 
the symmetric space with LOCAL symmetry of the Spin(8) gauge group 
with respect to which the first generation spinor fermions are 
seen as +half-spinor and -half-spinor spaces.

Note that due to Triality, 
Spin(8) can act on those 8-dimensional half-spinor spaces similarly to the way it 
acts on 8-dimensional vector spacetime prior to dimensional reduction.

Then, take the the spinor fermion volume to be the Shilov boundary corresponding 
to the same symmetric space on which Spin(8) acts as a local gauge group that is 
used to construct 8-dimensional vector spacetime:

 the symmetric space Spin(10) / Spin(8)xU(1)
 corresponds to a bounded domain of type IV8
 whose Shilov boundary is RP^1 x S^7

Since all the first generation fermions see the spacetime over which the integral is 
taken in the same way ( unlike what happens for the force strength calculation ), 
the only geometric volume factor relevant for calculating first generation fermion 
mass ratios is in the spinor fermion volume term.

Since fermions in this model correspond to Kerr-Newman Black Holes, the quark 
mass in this model is a constituent mass.



Consider a first-generation massive lepton (or antilepton, i.e., electron or positron). 
For definiteness, consider an electron E (a similar line of reasoning applies to the 
positron).
Gluon interactions do not affect the colorless electron ( E )
By weak boson interactions or decay, an electron ( E ) can only be taken into itself 
or a massless ( at tree level ) neutrino.
As the lightest massive first-generation fermion, the electron cannot decay into a 
quark.
Since the electron cannot be related to any other massive Dirac fermion,
its volume V(electron) is taken to be 1.

Consider a first-generation quark (or antiquark). 
For definiteness, consider a red down quark I (a similar line of reasoning applies to 
the others of the first generation).
By gluon interactions, the red quark ( I ) can be interchanged with the blue and 
green down quarks ( J and K ).
By weak boson interactions, it can be taken into the red, blue, and green up quarks 
( i, j, and k ).
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons ( E ) and neutrinos ( 1 ).
Therefore first-generation quarks or antiquarks can by gluons, weak bosons, or 
decay occupy the entire volume of the Shilov boundary RP1 x S7, which volume is 
pi^5 / 3, so its volume V(quark) is taken to be pi^5 / 3.
 



Consider graviton interactions with first-generation fermions. 
Since MacDowell-Mansouri gravitation comes from 10 Spin(5) gauge bosons, 
8 of which are charged (carrying color or electric charge) 
as shown in the root Spin(5) root vector diagram
 
          * 

     *         *

          
o                   o      Spin(5) root vector diagram 

     *         *

          *

in which the 6 root vectors * correspond to color carrying gauge bosons act 
similarly to the action of the 6 color-charged SU(3) gluons shown in the SU(3) root 
vector diagram
 
          * 

     *         *

          
                            SU(3) root vector diagram 

     *         *

          *
 

The 2 charged Spin(5) gravitons denoted by o carry electric charge. 



However, even though the electron carries electric charge, 
the electric charge carrying Spin(5) gravitons can only change the electron into a 
( tree-level ) massless neutrino,
 so the Spin(5) gravitons do not enhance the electron volume factor, 
which remains electron volume (taking gravitons into account) = V(electron) = 1

Since the quark carries color charge, 
Spin(5) graviton action on its color charge multiplies its volume V(quark) by 6, 
giving
quark gravity-enhanced volume = 6 x V(quark) = 6 pi^5 / 3 = 2 pi^5
The 2 Spin(5) gravitons carrying electric charge only cannot change quarks into 
leptons, so they do not enhance the quark volume factor, so we have (where md is 
down quark mass, mu is up quark mass, and me is electron mass)
md / me = mu / me = 2 pi^5 / 1 = 2 pi^5 = 612.03937
 
The proton mass is calculated as the sum of the constituent masses of its 
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

In the first generation,
 each quark corresponds to a single octonion basis element 
and the up and down quark constituent masses are the same:
First Generation - 8 singletons - mu / md = 1
Down - corresponds to 1 singleton - constituent mass 312 MeV
Up - corresponds to 1 singleton - constituent mass 312 MeV
 
Second and third generation calculations are generally more complicated. 
Combinatorics indicates that in higher generations the up-type quarks are heavier 
than the down-type quarks. 
The third generation case, 
in which the fermions correspond to triples of octonions, 
is simple enough to be used here as an illustration of the combinatoric effect:
Third Generation
8^3 = 512 triples
mt / mb = 483 / 21 = 161 / 7 = 23
down-type (Beauty) - corresponds to 21 triples - constituent mass 5.65 GeV
up-type (Truth) - corresponds to 483 triples - constituent mass 130 GeV
 



Here are more details about the fermion mass calculations:

Fermion masses are calculated as a product of four factors: 

 V(Qfermion) x N(Graviton) x N(octonion) x Sym
 
 V(Qfermion) is the volume of the part of the half-spinor fermion particle 
 manifold S^7 x RP^1 that is related to the fermion particle by photon, weak 
 boson, and gluon interactions.
 
 N(Graviton) is the number of types of Spin(0,5) graviton related to the 
 fermion. The 10 gravitons correspond to the 10 infinitesimal generators of 
 Spin(0,5) = Sp(2). 2 of them are in the Cartan subalgebra. 6 of them carry 
 color charge, and may therefore be considered as corresponding to quarks. 
 The remaining 2 carry no color charge, but may carry electric charge and so 
 may be considered as corresponding to electrons. One graviton takes the 
 electron into itself, and the other can only take the first-generation electron 
 into the massless electron neutrino. Therefore only one graviton should 
 correspond to the mass of the first-generation electron. The graviton number 
 ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

 N(octonion) is an octonion number factor relating up-type quark masses to 
 down-type quark masses in each generation.

 Sym is an internal symmetry factor, relating 2nd and 3rd generation massive 
 leptons to first generation fermions. It is not used in first-generation 
 calculations.
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The ratio of the down quark constituent mass to the electron mass is then 
calculated as follows:

Consider the electron, E. 
By photon, weak boson, and gluon interactions, E can only be taken into 1, the 
massless neutrino. The electron and neutrino, or their antiparticles, cannot be 
combined to produce any of the massive up or down quarks. The neutrino, being 
massless at tree level, does not add anything to the mass formula for the electron. 
Since the electron cannot be related to any other massive Dirac fermion, its volume 
V(Qelectron) is taken to be 1. 

Next consider a red down quark ie. By gluon interactions, ie can be taken into je 
and ke, the blue and green down quarks. By also using weak boson interactions, it 
can be taken into i, j, and k, the red, blue, and green up quarks. Given the up and 
down quarks, pions can be formed from quark-antiquark pairs, and the pions can 
decay to produce electrons and neutrinos. Therefore the red down quark (similarly, 
any down quark) is related to any part of S^7 x RP^1, the compact manifold 
corresponding to { 1, i, j, k, ie, ie, ke, e } and therefore a down quark should have a 
spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.
The ratio of the down quark spinor manifold volume factor tothe electron spinor 
manifold volume factor is just
  V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.
Since the first generation graviton factor is 6,
 md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k, which are the octonion transforms under 
e of ie, je, and ke of the down quarks, the up quarks and down quarks have the 
same constituent mass
 mu = md.

Antiparticles have the same mass as the corresponding particles.

Since the model only gives ratios of massses, the mass scale is fixed so that the 
electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV, 
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV
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As the proton mass is taken to be the sum of the constituent masses of its 
constituent quarks
  mproton = mu + mu + md = 938.25 MeV
The theoretical calculation is close to the experimental value of 938.27 MeV.
 
The third generation fermion particles correspond to triples of octonions. 
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

 { e, e, e }
 { e, e, 1 }
 { e, 1, e }
 { 1, e, e }
 { 1, 1, e }
 { 1, e, 1 }
 { e, 1, 1 }

The symmetry of the 7 tauon triples is the same as the symmetry of the 3 down 
quarks, the 3 up quarks, and the electron, so the tauon mass should be the same as 
the sum of the masses of the first generation massive fermion particles. Therefore 
the tauon mass is calculated at tree level as 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum of first generation fermion 
masses, all of which are valid at the energy level of about 1 GeV.

However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized from the energy level of 1 GeV 
(where the mass is 1.88 GeV) to the energy level of 2 GeV. 

Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent,
the effective Tauon mass at 2 GeV would be about 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a Tauon mass of 
1.777 GeV.

Note that all triples corresponding to the tau and the tau-neutrino are colorless.
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The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples, but for 1 and ie, 1 and je, 
and 1 and ke, which correspond to the red, green, and blue beauty quarks, 
respectively.
The seven triples of the red beauty quark correspond to the seven triples of the 
tauon, except that the beauty quark interacts with 6 Spin(0,5) gravitons while the 
tauon interacts with only two.
The beauty quark constituent mass should be the tauon mass times the third 
generation graviton factor 6/2 = 3, so the B-quark mass is
 mb = 5.63111 GeV.

The calculated Beauty Quark mass of 5.63 GeV is a consitituent mass, that is, it 
corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Beauty Quark mass of 5.63 GeV corresponds to a 
conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a lattice gauge 
theory Beauty Quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 5 GeV is 
about 0.22. 
Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV gives an MSbar 1-loop 
Beauty Quark mass of 4.6 GeV, and
an MSbar 1,2-loop Beauty Quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, the MSbar mass decreases by 
about 1.3 GeV, giving an expected MSbar mass of about 3.0 GeV at 90 GeV.
DELPHI at LEP has observed the Beauty Quark and found a 90 GeV MSbar 
Beauty Quark mass of about 2.67 GeV, with error bars +/- 0.25 (stat) +/- 0.34 
(frag) +/- 0.27 (theo).
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Note that the theoretical model calculated Beauty Quari mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, which is somewhat higher than the 
conventional value of 5.0 GeV. 
However, 
the theoretical model calculated value of the color force strength constant alpha_s 
at about 5 GeV is about 0.166, 
while the conventional value of the color force strength constant alpha_s 
at about 5 GeV is about 0.216, 
and the theoretical model calculated value of the color force strength constant 
alpha_s at about 90 GeV is about 0.106, 
while the conventional value of the color force strength constant alpha_s at about 
90 GeV is about 0.118.
The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that 
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV), 
and a color force strength alpha_s at 5 GeV (0.166) 
such that 1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Note particularly that triples of the type { 1, ie, je } , { ie, je, ke }, etc., 
do not correspond to the beauty quark, but to the truth quark.
 
The truth quark corresponds to the remaining 483 triples, 
so the constituent mass of the red truth quark 
is 161/7 = 23 times the red beauty quark mass, 
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are defined similarly.
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the Higgs scalar field vacuum 
expectation value v = 252.514 GeV), 
including the Higgs scalar mass and Truth quark mass, 
are calculated (not assumed) masses in the E8 model.

These results when added up give a total mass of third generation fermion 
particles:
 Sigmaf3 = 1,629 GeV
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The second generation fermion particles correspond to pairs of octonions.

There are 8^2 = 64 such pairs. The pair { 1,1 } corresponds to the mu-neutrino. 

The pairs { 1, e }, { e, 1 }, and { e, e } correspond to the muon.
Compare the symmetries of the muon pairs to the symmetries of the first 
generation fermion particles.
The pair { e, e } should correspond to the e electron.
The other two muon pairs have a symmetry group S2, which is 1/3 the size of the 
color symmetry group S3 which gives the up and down quarks their mass of 
312.75 MeV.
Therefore the mass of the muon should be the sum of
the { e, e } electron mass and
the { 1, e }, { e, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
 Therefore, mmu = 104.76 MeV .
According to the 1998 Review of Particle Physics of the Particle Data Group, 
the experimental muon mass is about 105.66 MeV.

Note that all pairs corresponding to the muon and the mu-neutrino are colorless.

The red, blue and green strange quark each corresponds 
to the 3 pairs involving 1 and ie, je, or ke.

The red strange quark is defined as the three pairs 1 and i, 
because i is the red down quark. 
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV, 
times the graviton factor.
Unlike the first generation situation, 
massive second and third generation leptons can be taken, 
by both of the colorless gravitons that may carry electric charge, 
into massive particles. 
Therefore the graviton factor for the second and third generations is 6/2 = 3.
Therefore the symmetry part of the muon mass times the graviton factor 3 is 
312.75 MeV, 
and the red strange quark constituent mass is
ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

74



The blue strange quarks correspond to the three pairs involving j,
 the green strange quarks correspond to the three pairs involving k, 
and their masses are determined similarly.

The charm quark corresponds to the other 51 pairs. 
Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV; 
and
the product of the symmetry part of the strange quark mass, 312.75 MeV, 
and the charm to strange octonion number factor 51/9, 
which product is 1,772.25 MeV.
Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are defined similarly, 
and their masses are calculated similarly.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
 that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a 
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the 
Charm Quark pole mass from 1.2 to 1.9 GeV.

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 2 GeV is 
about 0.39, which is somewhat lower than the teoretical model value. Using 
alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 
1.6 GeV, evaluated at about 2 GeV.
These results when added up give a total mass of second generation fermion 
particles:
Sigmaf2 = 32.9 GeV
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Higgs:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the E8 model, the value of the fundamental mass scale vacuum expectation 
value v = <PHI> of the Higgs scalar field is set to be the sum of the physical 
masses of the weak bosons, W+, W-, and Z0,
whose tree-level masses will then be shown by ratio calculations 
to be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively,
and so that the electron mass will then be 0.5110 MeV.

The relationship between the Higgs mass and v is given 
by the Ginzburg-Landau term from the Mayer Mechanism as
 (1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, in the notation of quant-ph/9806009 by Guang-jiong Ni
 (1/4!) lambda PHI^4 - (1/2) sigma PHI^2
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says: 
 "... the invariant meaning of the constant lambda in the Lagrangian is not the 
 coupling constant, the latter will change after quantization ... The invariant 
 meaning of lambda is nothing but the ratio of two mass scales:
 lambda = 3 ( M_H / PHI )^2
 which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
we have
 M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and
 v is set to be 252.514 GeV
so that
 M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV
 



As described above, in the E8 model 
                           v is set to be 252.514 GeV

 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass 
           
             Higgs                    Higgs in CP2 ISS
               |                         |
               |                         |
               |                         |     
               | mass = 145              | Non-Condensate Higgs Mass = 145
               |                         |      
               |                         |
               |                         |
             Higgs                    Higgs in M4 spacetime
 
and the value of lambda is 1 = 1^2 so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 

 

However, in my E8 Physics model,  the Higgs has structure of a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle 
composed of 2 right triangles 
(one from the CP2 origin to the T and to the M4 Higgs 
and 
another from the CP2 origin to the Tbar and to the M4 Higgs).  
 
In the T-quark condensate picture  
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
 
and 
             lambda(H) = ( cos( pi / 6 ))^2 
 
 
Therefore: 
The Effective Higgs mass observed by LHC is: 
 
                      Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV. 



      LHC data (about 25/fb) from Halloween 2011 through Moriond 2013:

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system 
in which the Higgs is related to the Primitive Idempotents of the real Clifford Algebra Cl(8). 



The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit for a floating Tquark mass 
as is required in my 3-State Higgs-Tquark System

is for a Higgs mass range that includes all three of its states: 126 GeV, around 200 GeV, and around 250 GeV.  

Pumpkin Eye-Nose-Eye Plots are for LHC data (about 25/fb) up to the long shutdown at the end of 2012: 

Left Eye: ATLAS Higgs ZZ-4l at Moriond 2013
Nose: ATLAS  Higgs digamma at Moriond 2013  
Right Eye: CMS Higgs ZZ-4l at Moriond 2013
 

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value
will be understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\
imposes constraints on both the top quark and Higgs boson masses. 
 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should
not develop an Landau pole for mu < /\ . 
 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not
become negative leading to the instability of the usual SM vacuum. 
 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-
off and have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ]
... 
The upper part of ...[the]... curve corresponds to the triviality bound. 
 
The lower part of ...[the]... curve coincides with the vacuum stability bound 
and the point in the top right-hand corner, where it meets the triviality bound curve, 
is the quasi-fixed infra-red fixed point for that value of /\ . ... 



... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the critical point of the Higgs-Tquark System with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model
That high-mass Higgs is around 250 GeV in the range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary line is based on
Renormalization Group calculations with the result that MH / MT = 1.1 as described by Koichi Yamawaki in
hep-ph/9603293 . 

The Cyan Dot   where the Gold Line leaves the Triviality Boundary to go into our Ordinary Phase is the
middle-mass state of  a 174 GeV Truth Quark and Higgs around 200 GeV.  It corresponds to the Higgs mass
calculated by Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that  
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark condensate 
172 < MT < 175 GeV and 178 < MH < 188 GeV. 
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality Boundary  at which
 
the composite nature of the Higgs as T-Tbar condensate in (4+4)-dim Kaluza-Klein becomes manifest.  
 
 
 
 
The Green Dot       where the Gold Line terminates in our Ordinary Phase 
 
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



As to composite Higgs and the Triviality boundary, Pierre Ramond says in his 
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 
175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves 
according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by
beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs 
mass according to the tree level formula \
m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant 
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda 
is large. In that case, beta_lambda is dominated by the lambda^2 term, which 
drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau 
pole to experimentally accessible regions. 
This means that for a given (large) Higgs mass, 
we expect the standard model to enter a strong coupling regime 
at relatively low energies, losing in the process our ability to calculate. 
This does not necessarily mean that the theory is incomplete, 
only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, 
and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial) 
stems from lattice studies where the coupling is assumed to be finite everywhere; 
in that case the coupling is driven to zero, yielding in fact a trivial theory. 
In the standard model lambda is certainly not zero. ...".



Composite Higgs as Tquark condensate studies by Yamawaki et al have produced 
realistic models that are consistent with my E8 model with a 3-State System: 

1 - My basic E8 Physic model state 
with Tquark mass = 130 GeV and Higgs mass = 126 GeV

2 - Triviality boundary 8-dim Kaluza-Klein state described by Hashimoto, 
Tanabashi, and Yamawaki in hep-ph/0311165 where they say: 
“... "... We perform the most attractive channel (MAC) analysis in the top mode 
standard model with TeV-scale extra dimensions, where the standard model gauge 
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...) 
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet 
region. In order to make the scenario viable, only the attractive force of the top 
condensate should exceed the critical coupling, while other channels such as the 
bottom and tau condensates should not. We then find that the top condensate can be 
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ... 
based on the renormalization group for the top Yukawa and Higgs quartic 
couplings with the compositeness conditions at the scale where the bulk top 
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

3 - Critical point BHL state 
with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark 
condensate ... is based on the RG equation combined with the compositeness 
condition ... start[s] with the SM Lagrangian which includes explicit Higgs 
field at the Lagrangian level ... BHL is crucially based on the perturbative 
picture ...[which]... breaks down at high energy near the compositeness scale /
\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that 
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the 
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ... 
However, thanks to the presence of a quasi-infrared fixed point, BHL 
prediction is numerically quite stable against ambiguity at high energy region, 
namely, rather independent of whether this high energy region is replaced by 
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart 
v within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 
0 in ... the one-loop RG equation ... The composite Higgs loop changes ybart^2 by 
roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 
GeV -> 250 x sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with 
opposite sign pulls it back a little bit to a higher value. The BHL value is then 



given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. The Higgs boson was predicted 
as a tbar-t bound state with a mass MH = 2mt based on the pure NJL model 
calculation1. Its mass was also calculated by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs 
doublet by a composite one formed by a strongly coupled short range 
dynamics (four-fermion interaction) which triggers the top quark condensate. 
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected 
with the top quark itself. ... MTY introduced explicit four-fermion interactions 
responsible for the top quark condensate in addition to the standard gauge 
couplings. Based on the explicit solution of the ladder SD equation, MTY found 
that even if all the dimensionless four-fermion couplings are of O(1), only the 
coupling larger than the critical coupling yields non-zero (large) mass ... The model 
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL) 
in the SM language, based on the RG equation and the compositenes condition. 
BHL essentially incorporates 1/Nc sub-leading effects such as those of the 
composite Higgs loops and ... gauge boson loops which were disregarded by the 
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY 
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value 
250 GeV down to 220 GeV ...".

8-dim Kaluza-Klein spacetime physics as required by Hashimoto, Tanabashi, and 
Yamawaki for the Middle State of the 3-State System 
was described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-Ll05 
in terms a M4xCP2 structure similar to that of my E8 Physics model. 
Although spacetime and Standard Model gauge bosons worked well for Batakis, 
he became discouraged by difficulties with fermions, 
perhaps because he did not use Clifford Algebras with natural spinor structures 
for fermions. 



       Higgs Mass Calculations: 

Low-Mass State 

The calculations produce ratios of masses, so that only one mass need be chosen to set the mass scale.
In the E8 model, the value of the fundamental mass scale vacuum expectation value v = <PHI> of the Higgs
scalar field is set to be the sum of the physical masses of the weak bosons, W+, W-, and Z0,
such that, in accord with ratios calculated in the E8 model, the electron mass will be 0.5110 MeV. 
Effectively, the electron mass of 0.5110 MeV is the only input into the calculated particle masses. 
 
The relationship between the Higgs mass and v is given 
 
by the Ginzburg-Landau term from the Mayer Mechanism as 
 
(1/4) Tr ( [ PHI , PHI ] - PHI )^2
 
or, in the notation of quant-ph/9806009 by Guang-jiong Ni 
 
(1/4!) lambda PHI^4 - (1/2) sigma PHI^2
 
where the Higgs mass M_H = sqrt( 2 sigma )Ni says:  
 
"... the invariant meaning of the constant lambda in the Lagrangian is not the  
 
coupling constant, the latter will change after quantization ... The invariant  
 
meaning of lambda is nothing but the ratio of two mass scales: 
 
lambda = 3 ( M_H / PHI )^2 which remains unchanged irrespective of the order ...".
 
 
Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
 
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
 
we have 
 
M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3
 
In the E8 model, the fundamental mass scale vacuum expectation value v of the 
 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
 
other masses by the mass ratio formulas of the model and 
 
v is set to be 252.514 GeV
 
so that 
 
M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV 
 
 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass   
 
                      Higgs                    Higgs in CP2 ISS      
                           |                                |            
                           | mass = 145             | Non-Condensate Higgs Mass = 145             
                           |                                |                              
                      Higgs                     Higgs in M4 spacetime 
 
and the value of lambda is 1 = 1^2 
 
so that the Non-Condensate Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 



However, in my E8 Physics model,  the Higgs has beyond-tree-level structure due to a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle
 composed of 2 right triangles (one from the CP2 origin to the T and to the M4 Higgs 
and
another from the CP2 origin to the T and to the M4 Higgs). 
 
In the T-quark condensate picture 
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin(pi/6))^2 + (cos(pi6))^2 
 and
                 lambda(H) = ( cos( pi / 6 ))^2
 
Therefore: 
The effective Higgs mass  observed by experiments such as the LHC is: 
 
Higgs Mass = 145.789 x cos(pi/6) = 126.257 
 
 
                                  Mid-Mass State
 
In my E8 Physics model,  the Mid-Mass Higgs has structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State 
but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein. 

           
        T ----------- Tbar     in CP2 Internal Symmetry Space        
         \           /                  
          \         /                          
           \       /  
            \     /             
             \   /                       
             Higgs             in M4 Physical Spacetime         

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar. 
The T and Tbar form a Pion-like state. Since Tquark Mid-Mass State is 174 GeV 
the Mid-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein 
has mass (174+174) x (135 / (312+312) = 75 GeV. 
The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein 
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV. 

So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein with mass 75+125 = 200 GeV. 
This is consistent with the Mid-Mass States of the Higgs and Tquark 
being on the Triviality Boundary of the Higgs - Tquark System 
and 
with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki. 



As to the cross-section of the Mid-Mass Higgs compared to that of the Low-Mass Ground State 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime 
(left white circle) 

while for the Mid-Mass Higgs that cross-section lives in full 4+4 = 8-dim Kaluza-Klein spacetime 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS 

with only green area effectively living in 4-dim M4 spacetime)
so that our 4-dim M4 Physical Spacetime experiments only see for the Mid-Mass Higgs 
a cross-section that is 25% of the full Ground State cross-section. 
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K} 

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2.



High-Mass State 

In my E8 Physics model, the High-Mass Higgs State is at the Critical Point of the Higgs-Tquark System 

where the Triviality Boundary intersects the Vacuum Instability Boundary which is also 
at the Higgs Vacuum Expectation Value VEV around 250 GeV.  

As with the Mid-Mass Higgs, the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
and so has a cross-section that is 25% of the Higgs Ground State cross-section.



In 1994 a seimileptonic histogram from CDF

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

also seems to me to show all three states of the T-quark.

The fact that the low (green) state showed up in both independent detectors 
indicates 
a significance of 4 sigma.

Some object that the low (green) state peak should be as wide as the peak for the 
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the 
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate 
becomes manifest and 
the low (cyan) state should be narrow because it is in the usual non-trivial region 
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF

seems to me to show both the low (green) state and the middle (cyan) state of the 
T-quark.

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF



showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent 
with the low (green) state of the T-quark.

In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at 
page 159 said:
"... distributions for the dilepton candidates. For events with more than two jets, the 
dashed curves show the results of considering only the two highest ET jets in the 
reconstruction ...

..." (colored bars added by me)

The event for all 3 jets (solid curve) seens to me to correspond to decay of a middle 
(cyan) T-quark state with one of the 3 jets corresponding to decay from the 
Triviality boundary down to the low (green) T-quark state, whose immediately 
subsequent decay is corresponds to the 2-jet (dashed curve) event at the low 
(green) energy level.
After 1998 until very recently Fermilab focussed its attention on detailed analysis 
of the middle (cyan) T-quark state, getting much valuable detailed information 
about it but not producing much information about the low or high states.



Standard Model Higgs: 126, 200, 250 GeV 

In the 25/fb of data collected through the run ending with the long shutdown at the end of 2012, 
the LHC has observed a 126 GeV (about 133 proton masses) state of the Standard Model Higgs boson. 

In my E8 Physics model the Higgs/Tquark system has 3 mass states 

with the low-mass Higgs state calculated in my E8 Physics model to be 126.257 GeV. 
The 3-state Higgs-Tquark system also has, near the Higgs Vacuum Expectation Value around 250 GeV, 
a high-mass state at a critical point with respect to Vacuum Instability and Triviality, 
as well as a mid-mass state around 200 GeV at which the system renormalization path enters conventional 4-
dim Physical Spacetime, departing from the Triviality boundary at which an (4+4)-dim Klauza-Klein
spacetime is manifested. 

Here are some details about the LHC observation at 126 GeV and related results shown at Moriond 2013: 



clearly shows only one peak below 160 GeV and it is around 126 GeV. 

 

The digamma histogram for ATLAS 



to be substantially consistent with the Standard Model for the WW and ZZ channels, 
a bit low for tau-tau and bb channels (but that is likely due to very low statistics there), 
and a bit high for the digamma channel (but that may be due to phenomena related 
to the Higgs as a Tquark condensate). 

 

CMS shows the cross sections for Higgs at 125.8 GeV 



 

 

A CMS histogram (some colors added by me) for the Golden Channel Higgs to ZZ to 4l shows the peak
around 126 GeV (green dots - lowHiggs mass state. The CMS histogram also indicates other excesses 
around 200 GeV (cyan dots - midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state). 
An image of one of the events is shown below the histogram. 



An ATLAS ZZ to 4l histogram (some colors added by me) show the peak around 126 GeV (green dots -
lowHiggs mass state. The ATLAS histogram also indicates other excesses around 200 GeV (cyan dots -
midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state) . 
An image of one of the events is shown below the histogram. 

   



CMS showed a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel 
where the top red line represents the expected cross section of a single Standard Model Higgs 
and the lower red line represents about 20% of the expected Higgs SM cross section. 

The green dot peak is at the 126 GeV Low Mass Higgs state with expected Standard Model cross section. 

The cyan dot peak is around the 200 GeV Mid Mass Higgs state expected to have about 25% of the SM cross
section. 

The magenta dot peak is around the 250 (+/- 20 or so) GeV High Mass Higgs state expected to have about
25% of the SM cross section. 

The (?) peak is around 320 GeV where I would not expect a Higgs Mass state
and I note that in fact it seems to have gone away in the full ATLAS ZZ to 4l histogram shown above 
because between 300 and 350 GeV the two sort-of-high excess bins are adjacent to deficient bins .   

It will probably be no earlier than 2016 (after the long shutdown) that the LHC will produce substantially
more data than the 25/fb available at Moriond 2013 and therefore no earlier than 2016 for the green and
yellow Brazil Bands to be pushed down (throughout the 170 GeV to 500 GeV region) below 10 per cent (the
10^(-1) line) of the SM cross section 
as is needed to show whether or not the cyan dot , magenta dot, and/or (?) peaks are real or statistical
fluctuations. 
My guess (based on E8 Physics) is that the cyan dot and magenta dot peaks will prove to be real 
and that the (?) peak will go away as a statistical fluctuation
but whatever the result, it is now clear that Nature likes the plain vanilla Standard Model 
(with or maybe without a couple of Little Brother Higgs states, where Little refers to cross section). 
 



Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy 
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it 
increases in energy, ionizing into protons and electrons, and eventually producing a 
fairly dense cloud of infalling energetic protons whose collisions with ambient protons 
are at energies similar to the proton-proton collisions at the LHC. 

LHC diphoton histograms for ATLAS and CMS as of mid-2012 clearly show a peak that 
probably is evidence of a Higgs boson with mass around 125 GeV.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by 
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...". 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



In addition to the Galactic Center observations, 
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere 

by looking at the Earth Limb. 

Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright 
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV  .. Appears when LAT is pointing at the Limb ...". 

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with 
Protons and other nuclei in Earth's atmosphere produce gamma rays, 
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs 
produced by collisions analagous to those at the LHC.

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Olivier K. in a comment in Jester's blog on 10 November 2012 said: 
"... Could the 135GeV bump be related ... to current Higgs ...  properties ? ... 
The coincidence between GeV figures ...[ for LHC ] Higgs mass and 
this [ Fermi LAT ] bump is thrilling for an amateur like me...". 

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:  
"... the plot shows the energy of *single* photons as measured by Fermi, 
not the invariant mass of photon pairs ...". 

Since the LHC 125 GeV peak is for "invariant mass of photon pairs"  
and the Fermi LAT 135 GeV peak is for ""single" photons" 

how could both correspond to a Higgs mass state around 130 GeV ? 

The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot) 

with the Higgs at rest decaying into a photon pair (green arrows) 
giving the observed Higgs peak (around 130 GeV) as invariant mass of photon pairs. 

Fermi LAT at Galactic Center and Earth Limb sees 
collisions of one high-energy proton with a low-energy (relatively at rest) proton 
forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying 
into two photons: one with low energy not observed by Fermi LAT 
and the other being observed by Fermi LAT as a high-energy gamma ray carrying 
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon.

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Jester, replying to the comment by Olivier K., dismissed the proposal that Fermi LAT 
may have seen the Higgs, saying on 11 November 2012: 
"Afaik, 
there's no model connecting the 130(5)GeV Fermi line to the 125 GeV Higgs." 

so

I hereby propose a model: 
Protons from Hydrogen infalling into Sgr A* acquire enough energy and density 
to produce proton-proton collisions similar to those at the LHC, 
as could Cosmic Ray Protons hitting the Earth's atmosphere,
and 
the 135 GeV Line observed by Fermi LAT is due to proton-proton collisions 
producing Higgs in the diphoton channel 
and 
the125 GeV Higgs-like evidence observed by ATLAS and CMS is also due to 
proton-proton collisions producing Higgs in the diphton channel 
and 
the difference between 135 GeV at Fermi LAT and 125 GeV at LHC 
can be accounted for by comparing details of experimental setup and 
analysis-related assumptions. 

Given that model, 
I propose that Olivier K. be given credit for stating the possibility that 
both Fermi LAT and the LHC have indeed seen the Higgs, 
which is an interesting example of 
mutual confirmation of Collider Physics and Astrophysics observations. 

The {G4} conformal generator that represents both Dark Energy of Universe Expansion 
and the Massive Higgs Scalar as Fermionic Condensate (dominated by third-generation 
Tquark-Tantiquark Condensate) may be involved in the Sgr A* Galactic Center Process. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Due to its relationship with the Higgs as Tquark-Tantiquark Condensate,  

the Truth Quark might be related by {G4} to Dark Energy of Universe Expansion 

as well as 

by a 3-state mass system due to its interaction with the Higgs as Condensate to 

a Strong Coupling / Composite-Higgs Regime (known as Triviality) 

and 

a Vacuum Instability Regime. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



To get W-boson masses, 
denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, 
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar, 
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 } 
is equal to the vacuum expectation value v of the Higgs scalar field, 
v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ?

First, look at the triplet { W+, W-, W0 } 
which can be represented by the 3-sphere S^3. 
The Hopf fibration of S^3 as
S^1 --> S^3 --> S^2
gives a decomposition of the W bosons 
into the neutral W0 corresponding to S^1 
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ).
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, the total mass 
of a T - Tbar pair, and the charged weak bosons have equal mass, we have
 M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.
 



The charged W+/- neutrino-electron interchange must be symmetric with the 
electron-neutrino interchange, so that the absence of right-handed neutrino 
particles requires that the charged W+/- SU(2) weak bosons act only on left-handed 
electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the charged W+/- SU(2) weak bosons act 
only on left-handed fermion particles of all types.

The neutral W0 weak boson does not interchange Weyl neutrinos 
with Dirac fermions, and so is not restricted to left-handed fermions, 
but also has a component that acts on both types of fermions, 
both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak 
bosons by custodial SU(2) symmetry, so that 
the left-handed component of the neutral W0 must be 
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-, 
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction 
is proportional to (M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 
and denoted by K,
and if the strength of the W+/- charged weak force 
(and of the custodial SU(2) symmetry) is denoted by T,
then the W0 neutral weak interaction can be written as 
W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force
and as W0LR with respect to the parity conserving U(1) electromagnetic force of 
the U(1) subgroup of SU(2), 
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.



As M_W0 = 98.379 GeV = M_W0L + M_W0LR, and as M_W0L = M_W+/- = 
80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1) 
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated 
above using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 
was calculated above using
 the volume V(S^2) of an S^2 \subset R^3, normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a 
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four 
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using 
two 2-spheres S^2 x S^2, 
each of which contains one 1-sphere of the *alphaE force.

Therefore
 *alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),
 *e = e / (4th root of 6) = e / 1.565 ,
and the mass mW0LR must be reduced to an effective value 
 M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV 
for the *alphaE force to act like an electromagnetic force in the E8 model:
 *e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct E8 model values for weak boson masses and the Weinberg 
angle theta_w are:
 M_W+ = M_W- = 80.326 GeV;
 M_Z0 = 80.326 + 11.536 = 91.862 GeV;
Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree-
level values somewhat.
 
 



Kobayashi-Maskawa Mixing
Above and Below ElectroWeak Symmetry Breaking

Below the energy level of ElectroWeak Symmetry Breaking
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, and Sakai in
the 2010 Review of Particle Physics (note that I have changed their terminology of CKM matrix to the
KM  terminology that I prefer because I feel that it was Kobayashi and Maskawa, not Cabibbo, who
saw that 3x3 was the proper matrix structure):
"... the charged-current W± interactions couple to the ... quarks with couplings given by ...

Vud        Vus         Vub
Vcd        Vcs         Vcb
Vtd         Vts          Vtb

This Kobayashi-Maskawa (KM) matrix is a 3 × 3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗  + Vcd Vcb∗  + Vtd Vtb∗  = 0, by dividing each side by the best-known one, Vcd Vcb∗
... ¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023  ... α = 89.0 +4.4 −4.2 degrees ... γ =  73 +22 −25 degrees ...

The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗  = J  SUM(m,n)  ε_ikm ε_jln
...



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                     0.2253 ± 0.0007                           0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                         0.97345 +0.00015 −0.00016        0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020      0.0403 +0.0011−0.0007               0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11) × 10−5. ...".

Above the energy level of ElectroWeak Symmetry Breaking particles are massless.

Kea (Marni Sheppeard) proposed that in the Massless Realm the mixing matrix might be democratic.

In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1    1    1
1    1    1
1    1    1

... has name... "democratic" family mixing ... the ... democratic ... mass matrix can be diagonalized



by the transformation matrix A ...

1/sqrt(2)       -1/sqrt(2)        0            
1/sqrt(6)        1/sqrt(6)        -2/sqrt(6)
1/sqrt(3)        1/sqrt(3)        1/sqrt(3)

as A MD At =

0    0    0
0    0    0
0    0    m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1    1    1
1    1    1
1    1    1

with no complex stuff and no CP violation in the Massless Realm.
When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0    0    0
0    0    0
0    0    1

which is physically like the Higgs being a T-Tbar quark condensate.

Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extendng to a second dimension
forming a small blue-red-black triangle



that can be extended by reflection to form six small triangles
making up a large triangle.

Each of the six component triangles has 30-60-90 angle structure:

If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension



If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.
Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.

The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL



V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 )  ≅ 19.471 220 634 degrees  so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 )  ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023  so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ =  73 +22 −25 degrees

and so also consistent with the Standard Model expectation. 

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In my E8 Physics model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), and the
Spin(8) representations are considered to be fundamental.



The following formulas use the above masses to calculate Kobayashi-Maskawa
parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

   1                                             0                           0
   0                                          cos(theta23)          sin(theta23)
   0                                         -sin(theta23)           cos(theta23)

 cos(theta13)                             0                         sin(theta13)exp(-i d13)
   0                                             1                            0
-sin(theta13)exp(i d13)             0                         cos(theta13)

 cos(theta12)                            sin(theta12)             0
-sin(theta12)                            cos(theta12)             0
    0                                              0                           1       

                                                                             



The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak boson
processes, are:

             d                                  s                                         b

u      0.975 0.222                  0.00249                            -0.00388i
c     -0.222 -0.000161i         0.974 -0.0000365i             0.0423
t       0.00698 -0.00378i      -0.0418 -0.00086i               0.999

The matrix is labelled by either (u c t) input and (d s b) output, or, as above, (d s b)
input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

             d                                 s                                          b

d'      0.975 0.222                  0.00249                            -0.00388i
s'     -0.222 -0.000161i         0.974 -0.0000365i             0.0423
b'      0.00698 -0.00378i      -0.0418 -0.00086i               0.999

Since neutrinos of all three generations are massless at tree level, the lepton sector
has no tree-level K-M mixing.
 
 
 
 
 
 
In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source 
of CP violation is the Kobayashi-Maskawa (KM) phase ... The study of CP violation is, 
at last, experiment driven. ... The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ... 
There is no signal of new flavor physics. ... 
Very likely, the KM mechanism is the dominant source of CP violation in flavor changing processes. 
... The result is consistent with the SM predictions. ...".  



  Neutrino Masses and Mixing

Consider the three generations of neutrinos: 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t 
and three neutrino mass states: nu_1 ; nu_2 : nu_3 
and 
the division of 8-dimensional spacetime into 
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino 
whose propagation begins and ends in CP2 internal symmetry space,
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
Physics Model the mass of nu_3 is zero at tree-level 
but it picks up a first-order correction propagating 
entirely through internal symmetry space by 
merging with an electron through the weak and electromagnetic forces, 
effectively acting not merely as a point 
but 
as a point plus an electron loop at both beginning and ending points
so 
the first-order corrected mass of nu_3 is given by 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component 
of the neutrino mixing matrix 
so that
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
       = 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
       = 7.35 / 137 = 5.4 x 10^(-2) eV. 
Note that the neutrino-plus-electron loop can be anchored 
by weak force action through any of the 6 first-generation quarks 
at each of the beginning and ending points, and that the 
anchor quark at the beginning point can be different from 
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings. 

The intermediate mass state nu_2 corresponds to a neutrino 
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in physical Minkowski spacetime, 
thus having only one point (either beginning or ending) lying 
in CP2 internal symmetry space where it can act not merely 
as a point but as a point plus an electron loop. 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 



of nu_2 is zero at tree-level 
but it picks up a first-order correction at only one (but not both) 
of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that 
the first-order corrected mass of nu_2 is less than 
the first-order corrected mass of nu_3 by a factor of 6,  
so 
the first-order corrected mass of nu_2 is 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
       = 9 x 10^(-3)eV. 

The low mass state nu_1 corresponds to a neutrino 
whose propagation begins and ends in physical Minkowski spacetime.  
thus having only one anchoring to CP2 interna symmetry space. 
According to E8 Physics the mass of nu_1 is zero at tree-level 
but it has only 1 possible anchoring to CP2 
as opposed to the 36 different possible anchorings for nu_3 first-order corrections
or the 6 different possible anchorings for nu_2 first-order corrections
so that 
the first-order corrected mass of nu_1 is less than 
the first-order corrected mass of nu_2 by a factor of 6,  
so 
the first-order corrected mass of nu_1 is 
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6 
       = 1.5 x 10^(-3)eV. 

Therefore: 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
                                     = ( 2916 - 81 ) x 10^(-6) eV^2 = 
                                     = 2.8 x 10^(-3) eV^2 

and 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
                                     = ( 81 - 2 ) x 10^(-6) eV^2 = 
                                     = 7.9 x 10^(-5) eV^2 

The 3 × 3 unitary neutrino mixing matrix neutrino mixing matrix U  

             nu_1                     nu_2                nu_3 

nu_e          Ue1                      Ue2                 Ue3

nu_m          Um1                      Um2                 Um3

nu_t          Ut1                      Ut2                 Ut3

can be parameterized (based on the 2010 Particle Data Book) 
by 3 angles and 1 Dirac CP violation phase



          c12 c13                        s12 c13                       s13 e−id

 U =    − s12 c23 − c12 s23 s13 eid      c12 c23 − s12 s23 s13 eid     s23 c13

          s12 s23 − c12 c23 s13 eid    − c12 s23 − s12 c23 s13 eid     c23 c13

 
where cij = cos(theta_ij) , sij = sin(theta_ij) 
 
The angles are 

theta_23 = pi/4 = 45 degrees  
because 
nu_3 has equal components of nu_m and nu_t so 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
notation, mixing angle theta_23 = pi/4 
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23) 

theta_13 = 9.594 degrees = asin(1/6)  
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees  
because 
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points 
that are in the physical spacetime where massless nu_e lives 
so that cos(theta_12) = 0.866 = sqrt(3)/2 

d = 70.529 degrees is the Dirac CP violation phase 
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
This is because the neutrino mixing matrix has 3-generation structure 
and so has the same phase structure as the KM quark mixing matrix 
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees
The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

             nu_1                           nu_2                         nu_3 

nu_e         0.866 x 0.986                  0.50 x 0.986                 0.167 x e-id

nu_m        -0.5 x 0.707                    0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

nu_t         0.5 x 0.707                   -0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.167 e-id

nu_m        -0.354                          0.612                        0.697
            -0.102 eid                     -0.059 eid

nu_t         0.354                         -0.612                        0.697
            -0.102 eid                     -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
and  .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.354                          0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

nu_t         0.354                         -0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

for a result of 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697

nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

which is consistent with the approximate experimental values of mixing angles 
shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson
if the matrix is modified by taking into account 
the March 2012 results from Daya Bay observing non-zero theta_13 = 9.54 degrees. 



Proton-Neutron Mass Difference:
 
According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev.

The neutron-proton mass difference 1.3 Mev is due to the fact that 
the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.

The magnitude of the electromagnetic energy difference mN - mP is about 1 Mev, 
but the sign is wrong: mN - mP = -1 Mev, and the proton's electromagnetic mass is 
greater than the neutron's.

The difference in energy between the bound states, neutron and proton, is not due 
to a difference between the Pre-Quantum constituent masses of the up quark and 
the down quark, which are calculated in the E8 model to be equal.

It is due to the difference between the Quantum color force interactions of the up 
and down constituent valence quarks with the gluons and virtual sea quarks in the 
neutron and the proton.

An up valence quark, constituent mass 313 Mev, does not often swap places with a 
2.09 Gev charm sea quark, but a 313 Mev down valence quark can more often 
swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force constituent mass of the down valence quark is 
heavier by about
(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength and |Vds| = 
0.22 is the magnitude of the K-M parameter mixing first generation down and 
second generation strange)
so that the Quantum color force constituent mass Qmd of the down quark is
 Qmd = 312.75 + 4.3 = 317.05 MeV.



Similarly, the up quark Quantum color force mass increase is about
 (mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev,

(where |Vuc| = 0.22 is the magnitude of the K-M parameter mixing first generation 
up and second generation charm)
so that the Quantum color force constituent mass Qmu of the up quark is
 Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is
  mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.
Since the electromagnetic Neutron-Proton mass difference is roughly 
 mN - mP = -1 MeV
the total theoretical Neutron-Proton mass difference is 
 mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,
an estimate that is fairly close to the experimental value of 1.3 Mev.
 
Note that in the equation (ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev , 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process.

Note also that the K-M mixing parameter |Vds| is linear. 
Mixing (such as between a down quark and a strange quark) is a two-step process, 
that goes approximately as the square of |Vds|:
First the down quark changes to a virtual strange quark, 
producing one factor of |Vds|.
Then, second, the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately equal to |Vds|.

Only the first step (one factor of |Vds|) appears in the Quantum mass formula used 
to determine the neutron mass.

Measurement of a neutron mass includes a sum over histories of the valence quarks 
inside the neutron in some of which you will "see" some of the two valence down 
quarks in a virtual transition state or change from down to strange before the 
second action, or change back. Therefore, you should take into account those 
histories in the sum in which you see a strange valence quark, and you get the 
linear factor |Vds| in the above equation.



Pion Mass: 
The quark content of a charged pion is a quark - antiquark pair: either Up plus 
antiDown or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.
The quark is a Naked Singularity Kerr-Newman Black Hole, with electromagnetic 
charge e and spin angular momentum J and constituent mass M 312 MeV, such that 
e^2 + a^2 is greater than M^2 (where a = J / M).
The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with 
electromagnetic charge e and spin angular momentum J and constituent mass M 
312 MeV, such that e^2 + a^2 is greater than M^2 (where a = J / M).
According to General Relativity, by Robert M. Wald (Chicago 1984) page 338 
[Problems] ... 4. ...:

"... Suppose two widely separated Kerr black holes with parameters 
( M1 , J1 ) and ( M2 , J2 ) initially are at rest in an axisymmetric 
configuration, i.e., their rotation axes are aligned along the direction 
of their separation. 
Assume that these black holes fall together and coalesce into a single 
black hole.
Since angular momentum cannot be radiated away in an axisymmetric 
spacetime, the final black hole will have momentum J = J1 + J2. ...".

The neutral pion produced by the quark - antiquark pair would have zero angular 
momentum, thus reducing the value of e^2 + a^2 to e^2 .
For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, Thorne, 
and Wheeler, Gravitation (Freeman 1972), page 883) so that M^2 = 4 e^2 is greater 
than e^2 for the electron. In other words, the angular momentum term a^2 is 
necessary to make e^2 + a^2 greater than M^2 so that the electron can be seen as a 
Kerr-Newman naked singularity.
Since the magnitude of electromagnetic charge of each quarks or antiquarks less 
than that of an electron, and since the mass of each quark or antiquark (as well as 
the pion mass) is greater than that of an electron, and since the quark - antiquark 
pair (as well as the pion) has angular momentum zero, the quark - antiquark pion 
has M^2 greater than e^2 + a^2 = e^2.
( Note that color charge, which is nonzero for the quark and the antiquark and is 
involved in the relation M^2 less than sum of spin-squared and charges-squared by 
which quarks and antiquarks can be see as Kerr-Newman naked singularities, is not 
relevant for the color-neutral pion. )



Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer Event 
Horizon = Ergosphere at r = 2M ( the Inner Event Horizon is only the origin at r = 
0 ) as shown in this image

 

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) in 
which the Ergosphere is white, the Outer Event Horizon is red, the Inner Event 
Horizon is green, and the Ring Singularity is purple. In the case of the pion, the 
white and red surfaces coincide, and the green surface is only a point at the origin.
According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the 
Development of Numerical Evolution Codes for General Relativity (see also a 
2005 update):

"... The black hole event horizon associated with ... slightly broken ... 
degeneracy [ of the axisymmetric configuration ]... reveals new 
features not seen in the degenerate case of the head-on collision ... If 
the degeneracy is slightly broken, the individual black holes form with 
spherical topology but as they approach, tidal distortion produces two 
sharp pincers on each black hole just prior to merger. 
... Tidal distortion of approaching black holes ...



... Formation of sharp pincers just prior to merger ..



... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.
The inner hole of the torus subsequently [ begins to] close... up 
(superluminally) ... [ If the closing proceeds to completion, it ]... 
produce[s] first a peanut shaped black hole and finally a spherical 
black hole. ...".

In the physical case of quark and antiquark forming a pion, the toroidal black hole 
remains a torus. The torus is an event horizon and therefore is not a 2-spacelike 
dimensional torus, but is a (1+1)-dimensional torus with a timelike dimension.
The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike 
translations becoming spacelike as though they had been Wick rotated in Complex 
SpaceTime.
As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):

"... The surface r = r+ is ... the event horizon ... and is a null surface ... 



... On the surface r = r+ .... the wavefront corresponding to a point on 
this surface lies entirely within the surface. ...".

 
A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon 
Breather, and the soliton and antisoliton of a Sine-Gordon Breather correspond to 
the quark and antiquark that make up the pion.
Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book 
Aspects of Symmetry (Cambridge 1985), where Coleman writes the Lagrangian 
for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):
L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )
and Coleman says:

"... We see that, in classical physics, B is an irrelevant parameter: if 
we can solve the sine-Gordon equation for any non-zero B, we can 
solve it for any other B. The only effect of changing B is the trivial 
one of changing the energy and momentum assigned to a given 
soluition of the equation. This is not true in quantum physics, becasue 
the relevant object for quantum physics is not L but [ eq. 4.4 ] 
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L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )
An other way of saying the same thing is to say that in quantum 
physics we have one more dimensional constant of nature, Planck's 
constant, than in classical physics. ... the classical limit, vanishingf 
hbar, is exactly the same as the small-coupling limit, vanishing B ... 
from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...
[ eq. 4.59 ]...
f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the 
left ...[ and ]... an antisoliton far to the right. As sin( w t ) increases, 
the soliton and antisoliton mover farther apart from each other. When 
sin( w t ) passes thrpough one, they turn around and begin to approach 
one another. As sin( w t ) comes down to zero ... the soliton and 
antisoliton are on top of each other ... when sin( w t ) becomes 
negative .. the soliton and antisoliton have passed each other. ...[

This stereo image of a Sine-Gordon Breather was generated by the 
program 3D-Filmstrip for Macintosh by Richard Palais. You can see 
the stereo with red-green or red-cyan 3D glasses. The program is on 
the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip. The Sine-
Gordon Breather is confined in space (y-axis) but periodic in time (x-
axis), and therefore naturally lives on the (1+1)-dimensional torus 
with a timelike dimension of the Event Horizon of the pion. ...]



... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton 
oscillation about their common center-of-mass. For this reason, it is 
called 'the doublet [ or Breather ] solution'. ... the energy of the 
doublet ...[ eq. 4.64 ]
E = 2 M sqrt( 1 - ( w^2 / A ) )
where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. Note that 
the mass of the doublet is always less than twice the soliton mass, as 
we would expect from a soltion-antisoliton pair. ... Dashen, 
Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
A pedagogical review of these methods has been written by R. 
Rajaraman ( Phys. Reports 21, 227 (1975 ... Phys. Rev. D11, 3424 
(1975) ...[ Dashen, Hasslacher, and Neveu found that ]... there is only 
a single series of bound states, labeled by the integer N ... The 
energies ... are ... [ eq. 4.82 ]
E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi ))
and M is the soliton mass. M is not given by Eq. ( 4.675 ), but is the 
soliton mass corrected by the DHN formula, or, equivalently, by the 
first-order weak coupling expansion. ... I have written the equation in 
this form .. to eliminate A, and thus avoid worries about 
renormalization conventions. Note that the DHN formula is identical 
to the Bohr-Sommerfeld formula, except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have 
a one-parameter family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]
[ Integral from 0 to T ]( dt p qdot = 2 pi N,
where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; it is always the leading approximation for 
any dynamical system ... Dashen et al speculate that Eq. ( 4.82 ) is 
exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring 
model. This is surprising, because the massive Thirring model is a 
canonical field theory whose Hamiltonian is expressedin terms of 
fundamental Fermi fields only. Even more surprising, when B^2 = 4 
pi , that sine-Gordon equation is equivalent to a free massive Dirac 
theory, in one spatial dimension. ... Furthermore, we can identify the 



mass term in the Thirring model with the sine-Gordon interaction, 
[ eq. 5.13 ]
M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]
B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the 
Thirring model ]... Note that if B^2 = 4 pi , g = 0 , and the sine-
Gordon equation is the theory of a free massive Dirac field. ... It is a 
bit surprising to see a fermion appearing as a coherent state of a Bose 
field. Certainly this could not happen in three dimensions, where it 
would be forbidden by the spin-statistics theorem. However, there is 
no spin-statistics theorem in one dimension, for the excellent reason 
that there is no spin. ... the lowest fermion-antifermion bound state of 
the massive Thirring model is an obvious candidate for the 
fundamental meson of sine-Gordon theory. ... equation ( 4.82 ) 
predicts that all the doublet bound states disappear when B^2 exceeds 
4 pi . This is precisely the point where the Thirring model interaction 
switches from attractive to repulsive. ... these two theories ... the 
massive Thirring model .. and ... the sine-Gordon equation ... define 
identical physics. ... I have computed the predictions of ...[various]... 
approximation methods for the ration of the soliton mass to the meson 
mass for three values of B^2 : 4 pi (where the qualitative picture of 
the soliton as a lump totally breaks down), 2 pi, and pi . At 4 pi we 
know the exact answer 



... I happen to know the exact answer for 2 pi, so I have included this 
in the table. ...

       Method                                  B^2 = pi        B^2 = 2 pi         B^2 = 4 pi
 
       Zeroth-order weak coupling
       expansion eq2.13b                    2.55               1.27                   0.64
 
       Coherent-state variation            2.55              1.27                   0.64
 
       First-order weak
       coupling expansion                    2.23              0.95                  0.32
 
       Bohr-Sommerfeld eq4.64          2.56              1.31                  0.71
 
       DHN formula eq4.82                 2.25              1.00                  0.50
 
       Exact                                            ?                 1.00                  0.50

  
...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the lump ... 
of sine-Gordon theory ... frequently called 'soliton...' in the 
literature ... [ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives the same result as the ... 
Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... explicit formula ... is 
( 8 / B^2 ) - ( 1 / pi ). ...".

 
Note that, using the VoDou Physics constituent mass of the Up and Down quarks 
and antiquarks, about 312.75 MeV, as the soliton and antisoliton masses, and 
setting B^2 = pi and using the DHN formula, the mass of the charged pion is 
calculated to be

( 312.75 / 2.25 ) MeV = 139 MeV
which is in pretty good agreement with the experimental value of about 139.57 
MeV.
Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling 
constant g = 3 pi ) the special value that gives the pion mass ?
Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula.



In other words, the physical quark - antiquark pion lives where the first-order weak 
coupling expansion is exact.
Near the end of his article, Coleman expressed "Some opinions":

"... This has been a long series of physics lectures with no reference 
whatsoever to experiment. This is embarrassing. 
... Is there any chance that the lump will be more than a theoretical toy 
in our field? I can think of two possiblities.
One is that there will appear a theory of strong-interaction dynamics 
in which hadrons are thought of as lumps, or, ... as systems of quarks 
bound into lumps. ... I am pessimistic about the success of such a 
theory. ... However, I stand ready to be converted in a moment by a 
convincing computation.
The other possibility is that a lump will appear in a realistic theory ... 
of weak and electromagnetic interactions ... the theory would have to 
imbed the U(1)xSU(2) group ... in a larger group without U(1) 
factors ... it would be a magnetic monopole. ...".

This description of the hadronic pion as a quark - antiquark system governed by 
the sine-Gordon - massive Thirring model should dispel Coleman's pessimism 
about his first stated possibility and relieve his embarrassment about lack of 
contact with experiment.
As to his second stated possibility, very massive monopoles related to SU(5) GUT 
are still within the realm of possible future experimental discoveries.
Further material about the sine-Gordon doublet Breather and the massive Thirring 
equation can be found in the book Solitons and Instantons (North-Holland 
1982,1987) by R. Rajaraman, who writes:

"... the doublet or breather solutions ... can be used as input into the 
WKB method. ... the system is ... equivalent to the massive Thirring 
model, with the SG soliton state identifiable as a fermion. ... Mass of 
the quantum soliton ... will consist of a classical term followed by 
quantum corrections. The energy of the classical soliton ... is ... [ eq. 
7.3 ] 
E_cl[f_sol] = 8 m^3 / L
The quantum corrections ... to the 'soliton mass' ... is finite as the 
momentum cut-off goes to infinity and equals ( - m / pi ). Hence the 
quantum soliton's mass is [ eq. 7.10 ]
M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L).



The mass of the quantum antisoliton will be, by ... symmetry, the 
same as M_sol. ...
The doublet solutions ... may be quantised by the WKB method. ... we 
see that the coupling constant ( L / m^2 ) has been replaced by a 
'renormalised' coupling constant G ... [ eq. 7.24 ]
G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 ))
... as a result of quantum corrections. ... the same thing had happened 
to the soliton mass in eq. ( 7.10 ). To leading order, we can write [ eq. 
7.25 ]
M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G
... The doublet masses ... bound-state energy levels ... E = M_N, 
where ... [ eq. 7.28 ]
M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G
Formally, the quantisation condition permits all integers N from 1 to 
oo , but we run out of classical doublet solutions on which these 
bound states are based when N > 8 pi / G . ... The classical solutions ... 
bear the same relation to the bound-state wavefunctionals ... that Bohr 
orbits bear to hydrogen atom wavefunctions. ...
Coleman ... show[ed] explicitly ... the SG theory equivalent to the 
charge-zero sector of the MT model, provided ... L / 4 pi m^2 = 1 / ( 1 
+ g / pi )
...[ where in Coleman's work set out above such as his eq. ( 5.14 ) , 
B^2 = L / m^2 ]...
Coleman ... resurrected Skyrme's conjecture that the quantum soliton 
of the SG model may be identified with the fermion of the MT 
model. ... ".



What about the Neutral Pion?
The quark content of the charged pion is u_d or d_u , both of which are consistent 
with the sine-Gordon picture. Experimentally, its mass is 139.57 Mev.
The neutral pion has quark content (u_u + d_d)/sqrt(2) with two components, 
somewhat different from the sine-Gordon picture, and a mass of 134.96 Mev. 
The effective constituent mass of a down valence quark increases (by swapping 
places with a strange sea quark) by about 
 DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 = 
 = 312x0.25x0.253x0.22 Mev = 4.3 Mev.
Similarly, the up quark color force mass increase is about
 DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 = 
 = 1777x0.022x0.253x0.22 Mev = 2.2 Mev.
The color force increase for the charged pion DcMpion± = 6.5 Mev.
Since the mass Mpion± = 139.57 Mev is calculated from a color force sine-Gordon 
soliton state, the mass 139.57 Mev already takes DcMpion± into account.
For pion0 = (u_u + d_d)/ sqrt 2 , the d and _d of the the d_d pair do not swap 
places with strange sea quarks very often because it is energetically preferential for 
them both to become a u_u pair.
Therefore, from the point of view of calculating DcMpion0, the pion0 should be 
considered to be only u_u , and DcMpion0 = 2.2+2.2 = 4.4 Mev.
If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, the theoretical estimate is
 DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) = 
 = 4.4 - 6.5 -1 = -3.1 Mev,
roughly consistent with the experimental value of -4.6 Mev.
 



Planck Mass: 

In the E8 model, a Planck-mass black hole is not a tree-level classical particle such 
as an electron or a quark, but a quantum entity resulting from the Many-Worlds 
quantum sum over histories at a single point in spacetime.

Consider an isolated single point, or vertex in the lattice picture of spacetime. In 
the E8 model, fermions live on vertices, and only first-generation fermions can live 
on a single vertex. (The second-generation fermions live on two vertices that act at 
our energy levels very much like one, and the third-generation fermions live on 
three vertices that act at our energy levels very much like one.)

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds 
quantum sum of all possible virtual first-generation particle-antiparticle fermion 
pairs permitted by the Pauli exclusion principle to live on that vertex.
Once a Planck-mass black hole is formed, it is stable in the E8 model. Less mass 
would not be gravitationally bound at the vertex. More mass at the vertex would 
decay by Hawking radiation.

In the E8 model, a Planck-mass black hole can be formed: 
as the end product of Hawking radiation decay of a larger black hole; 
by vacuum fluctuation; 
or perhaps by using a pion laser.

Since Dirac fermions in 4-dimensional spacetime can be massive 
(and are massive at low enough energies for the Higgs mechanism to act), 
the Planck mass in 4-dimensional spacetime is the sum of masses 
of all possible virtual first-generation particle-antiparticle fermion pairs 
permitted by the Pauli exclusion principle.

There are 8 fermion particles and 8 fermion antiparticles 
for a total of 64 particle-antiparticle pairs. 

A typical combination should have several quarks, several antiquarks, 
a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons.
Due to the Pauli exclusion principle, no fermion lepton or quark could be present at 
the vertex more than twice unless they are in the form of boson pions, colorless 
first-generation quark-antiquark pairs not subject to the Pauli exclusion principle. 
Of the 64 particle-antiparticle pairs, 12 are pions.



A typical combination should have about 6 pions.

If all the pions are independent, 
the typical combination should have a mass of about .14x6 GeV = 0.84 GeV. 

However, just as the pion mass of .14 GeV is less than
 the sum of the masses of a quark and an antiquark, 
pairs of oppositely charged pions may form a bound state of less mass 
than the sum of two pion masses. 

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and 
if the typical combination has one such pair and 4 other pions, then the typical 
combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations, 
the total mass of a one-vertex universe should give a Planck mass roughly around 
0.66 x 2^64 = 1.217 x 10^19 GeV.

Since each fermion particle has a corresponding antiparticle, 
a Planck-mass Black Hole is neutral with respect to electric and color charges.

The value for the Planck mass given in the Particle Data Group's 1998 review is 
1.221 x 10^19 GeV.
 
  



How did our Universe evolve in its first 10^(-11) seconds ?

  
Our Universe began as a Quantum Fluctuation from a Parent Universe 
whereby 
our Universe initially had Planck Scale Temperature / Energy 

10^32 K = 1.22 x 10^19 GeV. 
Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8) 
that eventually produces 16-dim U(2,2) Conformal Gravity/Higgs 
and the 12-dim SU(3)xSU(2)xU(1) Standard Model; 

Fermion term of 8-dimensional half-spinor Spin(8) 
corresponding to first-generation fermion particles and antipartices 
(electron, RGB Up quarks; neutrino, RGB down quarks); 

Base Manifold of 8-dimensional Octonionic Spacetime. 

With respect to 8-dimensional Spacetime 
the dimensionality of the Gauge Boson term is 28 x 1 = 28 
and 
the dimensionality of the Fermion term is 8 x 7/2 = 28 

(see Weinberg's 1986 Dirac Memorial Lecture at page 88 
and note that 7/2 + 7/2 + 1 = 8)

so 
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale 
due to Triality-based cancellations, an effective Subtle Supersymmetry. 
Since the lower energy forms of E8 Physics are derived from 
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale 
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity 

(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).
Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford 
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings 
of Zizzi Inflation produce about 10^77 fermion particles. 



NonUnitary Octonionic Inflation: 
 In his book Quaternionic Quantum Mechanics and Quantum Fields ((Oxford 
1995), Stephen L. Adler says at pages 50-52, 561:

 "... If the multiplication is associative, as in the complex and quaternionic 
 cases, we can remove parentheses in ... Schroedinger equation dynamics ... 
 to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... this proof 
 fails in the octonionic case, and hence one cannot follow the standard 
 procedure to get a unitary dynamics. ...[so there is a]... 
 failure of unitarity in octonionic quantum mechanics...".

The non-associativity and non-unitarity of octonions might account for particle 
creation without the need for tapping the energy of an inflaton field.
The non-associative structure of octonions manifests itself in interesting ways:

 The 7-sphere S7   EXPANDS TO   S7 x G2 x S7 = D4 Lie Algebra. 

 The 480 Octonion multiplications double-cover the 240 Root Vectors of E8. 

 There are 7 independent E8 lattices, each corresponding to an integral 
 domain, differing in the configuration of the 240 E8 Root Vectors that are 
 the innermost shell surrounding the origin of the lattice at unit distance (also 
 sometimes normalized as 2) from the origin. Here is a list of them with 
 points on the line with iE8, jE8 notation being common points 
 with the iE8 and jE8 lattices):
 
  1E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1 ±je ±i  ±j)/2	
                 (±k ±e ±ie ±ke)/2
	
 (±1 ±j  ±ie  ±ke)/2    5E8, 6E8    (±i ±k ±e ±je)/2
	
 (±1 ±ke ±k  ±i)/2	
                 (±j ±e ±ie ±je)/2
	
 (±1 ±i  ±e  ±ie)/2     7E8, 3E8    (±j ±k ±je ±ke)/2
 	
 (±1 ±ie ±je ±k)/2      2E8, 4E8    (±i ±j ±e ±ke)/2
	
 (±1 ±k  ±j  ±e)/2	
                 (±i ±ie ±je ±ke)/2
 	
 (±1 ±e  ±ke ±je)/2	
                (±i ±j ±k ±ie)/2
 
 
 



 2E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±i  ±k  ±e)/2	
               (±j ±ie ±je ±ke)/2
 	
 (±1 ±e  ±je ±j)/2    7E8, 6E8	
    (±i ±k ±ie ±ke)/2
 	
 (±1 ±j  ±ke ±k)/2	
                (±i ±e ±ie ±je)/2
 	
 (±1 ±k  ±ie ±je)/2   1E8, 4E8	
    (±i ±j ±e ±ie)/2
 	
 (±1 ±je  ±i  ±ke)/2  3E8, 5E8	
    (±j ±k ±e ±ie)/2
 	
 (±1 ±ke  ±e  ±ie)/2	
          (±i ±j ±k ±je)/2
 	
 (±1  ±ie  ±j  ±i)/2	
          (±k ±e ±je ±ke)/2
  
 3E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±k  ±ke ±ie)/2	
          (±i ±j ±e ±je)/2
 	
 (±1 ±ie  ±i  ±e)/2    E8, 1E8	
    (±j ±k ±je ±ke)/2
 	
 (±1 ±e  ±j  ±ke)/2	
               (±i ±k ±ie ±je)/2
 	
 (±1 ±ke ±je ±i)/2     2E8, 5E8	
   (±j ±k ±e ±ie)/2
 	
 (±1 ±i  ±k   ±j)/2    4E8, 6E8   (±e ±ie ±je ±ke)/2
 	
 (±1 ±j  ±ie ±je)/2	
               (±i ±k ±e ±ke)/2
 	
 (±1 ±je  ±e ±k)/2	
                (±i ±j ±ie ±ke)/2
 
  4E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±ke ±j  ±je)/2	
           (± i±k ±e ±ie)/2
 	
 (±1 ±je  ±k  ±ie)/2    1E8, 2E8   (±i ±j ±e ±ke)/2
 	
 (±1 ±ie ±e  ±j)/2	
                 (±i ±k ±je ±ke)/2
 	
 (±1 ±j   ±i ±k)/2      3E8, 6E8   (±e ±ie ±je ±ke)/2
 	
 (±1 ±k  ±ke  ±e)/2     7E8, 5E8   (±i ±j ±ie ±je)/2
 	
 (±1  ±e  ±je  ±i)/2	
           (±j ±k ±ie ±ke)/2
 	
 (±1 ±i  ±ie ±ke)/2	
                (±j ±k ±e ±je)/2
 
  5E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±j  ±e  ±i)/2	
               (±k ±ie ±je±ke)/2
	
 (±1  ±i  ±ke ±je)/2   2E8, 3E8	
   (±j ±k ±e ±ie)/2
	
 (±1 ±je ±ie ±e)/2	
                (±i ±j ±k ±ke)/2
 	
 (±1 ±e  ±k  ±ke)/2    7E8, 4E8	
   (± i± j± ie ±je)/2
	
 (±1  ±ke  ±j  ±ie)/2  1E8, 6E8   (±i ±k ±e ±je)/2
	
 (±1 ±ie ±i  ±k)/2	
                (±j ±e ±je ±ke)/2
 	
 (±1 ±k  je  ±j)/2	
                (±i ±e ±ie ±ke)/2
  
 6E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±e  ±ie ±k)/2               (±i ±j ±je ±ke)/2
 	
 (±1  ±k  ±j  ±i)/2    3E8, 4E8   (±e ±ie ±je ±ke)/2
 	
 (±1  ±i ±je ±ie)/2	
               (±j ±k ±e ±ke)/2
 	
 (±1  ±ie ±ke ±j)/2    5E8, 1E8   (±i ±k ±e ±je)/2
	
 (±1  ±j  ±e  ±je)/2   7E8, 2E8   (±i ±k ±ie± ke)/2
	
 (±1  ±je ±k  ±ke)/2	
          (±i ±j ±e ±ie)/2
 	
 (±1 ±ke  ±i   ±e)/2	
          (±j ±k ±ie ±je)/2
 
  7E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1 ±ie ±je ±ke)/2	
               (±e  ±i  ±j   ±k)/2
 	
 (±1 ±ke ±e  ±k)/2     5E8, 4E8    (±i  ±j  ±ie  ±je)/2   
 	
 (±1 ±k  ±i  ±je)/2	
               (±j  ±ie ±ke ±e)/2	

 	
 (±1 ±je ±j  ±e)/2     6E8, 2E8   (±ie ±ke  ±k  ±i)/2     
 	
 (±1 ±e  ±ie ±i)/2     3E8, 1E8   (±ke ±k  ±je ±j)/2     
 	
 (±1 ±i  ±ke ±j)/2	
                (±k  ±je ±e  ±ie)/2
 	
 (±1 ±j  ±k  ±ie)/2	
               (±je  ±e  ±i  ±ke)/2



	
 The vertices that appear in more than one lattice are:
 
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    in         all of them;
(±1±i±j±k)/2 and (±e±ie±je±ke)/2   	
 in         3E8, 4E8, and 6E8 ;
(±1±i±e±ie)/2 and (±j±k±je±ke)/2   	
 in         7E8, 1E8, and 3E8 ;
(±1±j±e±je)/2 and (±i±k±ie±ke)/2   	
 in         7E8, 2E8, and 6E8 ;
(±1±k±e±ke)/2 and (±i±j±ie±je)/2   	
 in         7E8, 4E8, and 5E8 ;
(±1±i±je±ke)/2 and (±j±k±e±ie)/2   	
 in         2E8, 3E8, and 5E8 ;
(±1±j±ie±ke)/2 and (±i±k±e±je)/2   	
 in         1E8, 5E8, and 6E8 ;
(±1±k±ie±je)/2 and (±i±j±e±ke)/2   	
 in         1E8, 2E8, and 4E8 .
 
The unit vertices in the E8 lattices do not include any of the 256 E8 light 
cone vertices, of the form (±1 ±i ±j ±k ±e ±ie ±je ±ke)/2.
They appear in the next layer out from the origin, at radius sqrt 2, which 
layer contains in all 2160 vertices: 
2160 = 112 + 256 + 1792 = 112 + (128+128) + 7(128+128)
the 112 = root vectors of D8
the (128+128) = 8-cube = two mirror image D8 half-spinors 
the 7(128+128) = 7 copies of 8-cube for 7 independent E8 lattices, 
each 8-cube = two mirror image D8 half-spinors related by triality 
to the 112 and thus to the (128+128) and thus to each other.
All 7 E8 lattices have the same second layer or shell. In the image below,

the 240 in the first layer look like the 112 look like 

the 256 look like  in the second the 1792 look like 

 (7 copies of 128+128).
 



 

 
The real 4_21 Witting polytope of the E8 lattice in R8 has
240 vertices;
6,720 edges;
60,480 triangular faces;
241,920 tetrahedra;
483,840 4-simplexes;
483,840 5-simplexes 4_00;
138,240 + 69,120 6-simplexes 4_10 and 4_01; and
17,280 7-simplexes 4_20 and 2,160 7-cross-polytopes 4_11.
 



The E8 lattice in R8 has a counterpart in complex C4, 
the self-reciprocal honeycomb of Witting polytopes,
 a lattice of all points whose 4 coordinates are Eisenstein integers with the 
equivalent congruences
u1 + u2 + u3 = u2 - u3 + u4 = 0 (mod i sqrt(3)) and
u3 - u2 = u1 - u3 = u2 - u1 = u4 (mod i sqrt(3)).
 
The self-reciprocal Witting polytope in C4 has
240 vertices,
2,160 edges,
2,160 faces, and
240 cells.

It has 27 edges at each vertex.
Its symmetry group has order 155,520 = 3 x 51,840.
It is 6-symmetric, so its central quotient group has order 25,920.
It has 40 diameters orthogonal to which are 40 hyperplanes of symmetry,each 
of which contains 72 vertices.
It has a van Oss polygon in C2, its section by a plane joining an edge to the 
center, that is the 3{4}3 in C2, with 24 vertices and 24 edges.
 
 

 The 7 Imaginary Octonions correspond to the 7 independent E8 lattices 
 and therefore to the 7 Onarhedra/Heptavertons: 

                                     E                    
                                    / \                   
                                   /   \                  
                                  J-----j             E j 
         J        I---j         / |     | \           |/  
I  -->  / \  -->  |   | -->   i   |  I  |   i   =  J--I--k
       i---K      k---E         \ |     | /          /|   
                                  K-----k           K i   
                                   \   /                  
                                    \ /                   
                                     E                    

                                     E                    
                                    / \                   
                                   /   \                  
                                  K-----k             E k 
         j        J---i         / |     | \           |/  
J  -->  / \  -->  |   | -->   j   |  J  |   j   =  K--J--i
       I---K      k---E         \ |     | /          /|   
                                  I-----i           I i   
                                   \   /                  
                                    \ /                   
                                     E                    



                                     E                    
                                    / \                   
                                   /   \                  
                                  I-----i             E i 
         J        K---i         / |     | \           |/  
K  -->  / \  -->  |   | -->   k   |  K  |   k   =  I--K--j
       I---k      j---E         \ |     | /          /|   
                                  J-----j           J k   
                                   \   /                  
                                    \ /                   
                                     E                    
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  I-----J             k J 
         I        J---j         / |     | \           |/  
i  -->  / \  -->  |   | -->   j   |  i  |   j   =  I--i--E
       E---i      K---k         \ |     | /          /|   
                                  K-----E           K j   
                                   \   /                  
                                    \ /                   
                                     k                    
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  J-----I             k I 
         J        K---k         / |     | \           |/  
j  -->  / \  -->  |   | -->   i   |  j  |   i   =  J--j--E
       E---j      I---i         \ |     | /          /|   
                                  K-----E           K i   
                                   \   /                  
                                    \ /                   
                                     k                    
 
                                     i                    
                                    / \                   
                                   /   \                  
                                  K-----J             i J 
         K        I---i         / |     | \           |/  
k  -->  / \  -->  |   | -->   j   |  k  |   j   =  K--k--E
       E---k      J---j         \ |     | /          /|   
                                  I-----E           I j   
                                   \   /                  
                                    \ /                   
                                     i                    
                                     I                    
                                    / \                   
                                   /   \                  
                                  J-----k             I k  
         j        I---J         / |     | \           |/  
E  -->  / \  -->  |   | -->   i   |  E  |   i   =  J--E--j
       i---k      K---E         \ |     | /          /|   
                                  K-----j           K i   
                                   \   /                  
                                    \ /                   
                                     I                    



Just as each of the 7 imaginary octonions correspond, in my E8 physics 
model,to the 7 types of charged fermions (electron; red, blue, green up 
quarks; red, blue, green down quarks), each Onarhedron/Heptaverton 
corresponds to a charge-neutral set of all 7 charged fermions. Consider that 
the initial Big Bang produced a particle-antiparticle pair of the 7 charged 
fermions, plus the 8th fermion (neutrino) corresponding to the real number 1.

As 8-dimensional Spacetime remains Octonionic throughout Inflation, the paper  
gr-qc/0007006 by Paola Zizzi shows that 
 "... during inflation, the universe can be described as a superposed state of 
 quantum ... [ qubits ]. The self-reduction of the superposed quantum state 
 is ... reached at the end of inflation ...[at]... the decoherence time ... 
 [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... and corresponds to  
 a superposed state of ... [ 10^19 = 2^64 qubits ]. ... 
 This is also the number of superposed tubulins-qubits in our brain ... 
 leading to a conscious event. ...".

The number of doublings (also known as e-foldings) is estimated in 
astro-ph/0107459 by Banks and Fischler, who say: 

 "... If the present acceleration of the universe is due to an asymptotically 
 deSitter universe with small cosmological constant, then the number of 
 e-foldings during inflation is bounded. ... The essential ingredient is that 
 because of the UV-IR connection, entropy requires storage space. The 
 existence of a small cosmological constant restricts the available storage 
 space. ... We obtain the upper bound ... N_e = 85 ... where we took [the 
 cosmological constant] /\ to be of O(10^(-3) eV ). For the sake of 
 comparison, the case k = 1/3 [ corresponding to the equation of state for a 
 radiation-dominated fluid, such as the cosmic microwave background ] 
 yields ... N_e= 65 ... This value for the maximum number of e-foldings is 
 close to the value necessary to solve the "horizon problem".

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of a pair 
produced 8+8 = 16 fermions, 
then at the end of inflation such a non-unitary octonionic process would have 
produced about 2 x 16^64 = 4 x (2^4)^64 = 4 x 2^256 = 4 x 10^77 fermion 
particles. The figure of 4 x 10^77 is similar number of particles estimated by 
considering the initial fluctuation to be a Planck mass Black Hole 
and the 64 doublings to act on such Black Holes.
Roger Penrose, in his book The Emperor's New Mind (Oxford 1989, pages 
316-317) said:



 "... in our universe ... Entropy ... increases ... Something forced the entropy 
 to be low in the past. ... the low-entropy states in the past are a puzzle. ...".

The Zizzi Inflation phase of our universe ends with decoherence "collapse" of the 
2^64 Superposition Inflated Universe into Many Worlds of the Many-Worlds 
Quantum Theory, only one of which Worlds is our World.

In this image:
the central white circle is the Inflation Era in which everything is in Superposition;
the boundary of the central circle marks the decoherence/collapse at the End of 
Inflation; and each line radiating from the central circle corrresponds to one 
decohered/collapsed Universe World (of course, there are many more lines than 
actually shown), only three of which are explicitly indicated in the image, and only 
one of which is Our Universe World. Since our World is only a tiny fraction of all 
the Worlds, it carries only a tiny fraction of the entropy of the 2^64 Superposition 
Inflated Universe, thus solving Penrose's Puzzle.



At the End of Inflation Our Universe had Temperature / Energy 
10^27 K = 10^14 GeV

A consequence of the end of Octonionic Inflation 
was the freezing out of a preferred Quaternionic Subspace 
so that 8-dim Octonionic Spacetime was converted into 
(4+4)-dim Kaluza-Klein spacetime M4 x CP2 
where M4 is Minkowski Physical 4-dim spacetime and 
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space. 
The geometry of that splitting of spacetime produces a Higgs mechanism.  

(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of 
Gauge Fields” and“The Geometry of Symmetry Breaking in Gauge Theories”, 

Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV 
collisions among them would for each of the 10^77 fermions 
produce jets containing about 10^12 particles of energy 100 GeV or so 
so that the total number of such particles is about 10^89. 

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three 
constituent quarks, and there would have been roughly as many quark-
antiquark pairs in thermal equilibrium as photons ... before annihilation 
there must have been a slight excess ... of quarks over antiquarks, so that 
some quarks would survive to form nucleons when all the antiquarks had 
annihilated with quarks. There was also a slight excess of electrons over 
positrons, to maintain charge neutrality of the universe ...".
Therefore, in the interval 
between the End of Inflation and ElectroWeak Symmetry Breaking 
most of the quarks in 10^89 fermions formed quark-antiquark pairs that 
produced as a condensate the Higgs that is needed for Mayer-Higgs.  
The quark-antiquark condensate Higgs then 

Breaks ElectroWeak Symmety at Temperature / Energy 
3 x 10^15 K = 300 GeV

and gives mass to particles and at age 10^-(11) seconds 
ends the Massless Phase of the history of Our Universe. 



Dark Energy : Dark Matter : Ordinary Matter: 

Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by 
the de Sitter instead of the Poincare group, the P-symmetry of the weak 
cosmological-constant limit and the Q-symmetry of the strong cosmological-
constant limit can be considered as limiting cases of the fundamental symmetry. ... 
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite 
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and 
whose group of motion is Q. Analogously to the Minkowski case, N is also a 
homogeneous space, but now under the kinematical group Q, that is, N = Q/L 
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the 
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as 
base space and L as the typical fiber. The kinematical group Q, like the Poincare 
group, has the Lorentz group L as the subgroup accounting for both the isotropy 
and the equivalence of inertial frames in this space. However, the special 
conformal transformations introduce a new kind of homogeneity. Instead of 
ordinary translations, all the points of N are equivalent through special conformal 
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the 
sense that their geometries are determined respectively by a vanishing and an 
infinite cosmological constants. The same can be said of their kinematical group of 
motions: P is associated to a vanishing cosmological constant and Q to an infinite 
cosmological constant.
The dual transformation connecting these two geometries is the spacetime 
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group 
P is transformed into the group Q, and the Minkowski space M becomes the cone-
space N. The points at infinity of M are concentrated in the vertex of the cone-
space N, and those on the light-cone of M becomes the infinity of N. It is 



interesting to notice that, despite presenting an infinite scalar curvature, the 
concepts of space isotropy and equivalence between inertial frames in the cone-
space N are those of special relativity. The difference lies in the concept of 
uniformity as it is the special conformal transformations, and not ordinary 
translations, which act transitively on N. ..."

Since the Cosmological Constant comes from 
the 10 Rotation, Boost, and Special Conformal generators 
of the Conformal Group Spin(2,4) = SU(2,2), 
the fractional part of our Universe of the Cosmological Constant 
should be about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature 
singularities in our 4-dimensional physical spacetime, 
and since Einstein-Hilbert curvature comes from the 4 Translations 
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2) 
through the MacDowell-Mansouri Mechanism (in which the generators 
corresponding to the 3 Rotations and 3 Boosts do not propagate), 
the fractional part of our Universe of Dark Matter Primordial Black Holes 
should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism 
which is related to the 1 Scale Dilatation 
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
 the fractional part of our universe of Ordinary Matter 
should be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the 
model, have (without taking into account any evolutionary changes with time) 
roughly:
67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes
6% Ordinary Matter
 



As Dennnis Marks pointed out to me, 
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z 
and a constant equation of state w:

w = -1 for /\ and the average overall density of /\ Dark Energy remains constant 
with time and the expansion of our Universe; 
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary 
Matter declines as 1 / R^3 as our Universe expands; 
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so 
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale 
factor R of our Universe, as it expands.

Therefore, the above calculated ratio 0.67 : 0.27 : 0.06 is valid 
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
 the time when Ordinary Matter was 6% would be 
at redshift z such that 
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. 
To translate redshift into time, 
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that 
the time when Ordinary Matter was 6% 
would have been a bit over 2 billion years ago, or 2 Gy BP.



In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion 
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point = 
= Beginning of Accelerating Expansion 
(purple vertical line at about z = 0.587 and about 7 Gy BP). 
According to a hubblesite web page credited to Ann Feild, the above diagram "... 
reveals changes in the rate of expansion since the universe's birth 15 billion years 
ago. The more shallow the curve, the faster the rate of expansion. The curve 
changes noticeably about 7.5 billion years ago, when objects in the universe began 
flying apart as a faster rate. ...". 
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the 
Supernova Cosmology Project ... and his team have studied altogether some 80 
high red-shift type Ia supernovae. Their results imply that the universe was 
decelerating for the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". 
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "... 
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 



provides direct evidence for an early phase of slowing expansion if the dark energy 
is a cosmological constant ...".

3 - the Last Intersection of the Accelerating Expansion of our Universe 
of Linear Expansion (green line) with the Third Intersection 
(at red vertical line at z = 0.145 and about 2 Gy BP), 
which is also around the times of the beginning of the Proterozoic Era and 
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball 
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years 
for our Milky Way Galaxy and is on the order of the time for the process of a 
collision of galaxies.

4 - Now. 

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of 
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with 
Self-Decoherence of our Universe ( see gr-qc/0007006 ).

The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our 
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the 
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark 
and Ordinary) remain more prominent than they would be under the "standard 
norm" conditions of Linear Expansion.

The Early Accelerating Expansion Epoch, beginning with the End of Deceleration 
and ending with the Last Intersection of Accelerating Expansion with Linear 
Expansion. During Accelerating Expansion, the prominence of Matter Components 
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear 
Expansion at the end of the Early Accelerating Expansion Epoch at the Last 
Intersection with the Line of Linear Expansion.

The Late Accelerating Expansion Epoch, beginning with the Last Intersection of 
Accelerating Expansion and continuing forever, with New Universe creation 
happening many times at Many Times. During the Late Accelerating Expansion 
Epoch, the Cosmological Constant /\ is more prominent than it would be under the 
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion 
Epoch.



What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
 during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio 
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, 
respectively;

CDM Black Hole decay would be ignored; and

pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as 
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which 
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27, 
producing, for NOW after 2 Gy of expansion:

 CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of 

 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be 
substantially consistent with the cosmology of the E8 model.
 
 
 2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously 
observed in the WMAP data ... alignment between the quadrupole and octopole 
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...". 
 
rough evolution E8 calculation:  DE : DM : OM = 75 : 20 : 05 
WMAP:                                       DE : DM : OM = 73 : 23 : 04 
Planck:                                         DE : DM : OM = 69 : 26 : 05  
basic E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06 
 
Since uncertainties are substantial, I think that there is reasonable consistency.  
 
 



Pioneer Anomaly: 

After the Inflation Era and our Universe began its current phase of expansion, 
some regions of our Universe become Gravitationally Bound Domains 
(such as, for example, Galaxies)
 in which the 4 Conformal GraviPhoton generators are frozen out, 
forming domains within our Universe like IceBergs in an Ocean of Water. 

On the scale of our Earth-Sun Solar System, the region of our Earth, where we do 
our local experiments, is in a Gravitationally Bound Domain. 

Pioneer spacecraft are not bound to our Solar System and are experiments beyond 
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064 
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin 
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to 
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when 
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth 
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ... 
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions 
will again be favorable for an attempt around July, 2001. ... At a now nearly 
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its 
motion into interstellar space, heading generally for the red star Aldebaran ... about 



68 light years away ... it should take Pioneer 10 over 2 million years to reach its 
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager 
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ... 
The last communication from Pioneer 11 was received in November 1995, when 
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should 
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range 
time-delay and/or the Doppler shift in the signals. This type of data was used to 
determine the positions, the velocities, and the magnitudes of the orientation 
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this 
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ... 
analyses of radio Doppler ... data ... indicated that an apparent anomalous 
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous, 
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed 
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the 
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency 
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This 
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with 
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the 
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a 
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time - 
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well ...



... There was one [other] model of the ...[time acceleration]... type that was 
especially fascinating. This model adds a quadratic in time term to the light time as 
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )

It mimics a line of sight acceleration of the spacecraft, and could be thought of as 
an expanding space model. 

Note that a_quad affects only the data. This is in contrast to the a_t ... that affects 
both the data and the trajectory. ... This model fit both Doppler and range very 
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant 
and a_P ... remains an interesting conjecture. ...".

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic 
Press 1976) (pages 61-62 and 72), Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a 
system that is not gravitationally bound in the Earth-Sun Solar System, and its 
results are consistent with Segal's Conformal Theory.
 
Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts 
should be a consequence of the existence of some local curvature in light geodesics 
when using the coordinate speed of light in an expanding spacetime. This suggests 
that the Pioneer effect is nothing else but the detection of cosmological expansion 
in the solar system. ... the ... problem of the detected misfit between the calculated 
and the measured position in the spacecrafts ... this quantity differs from the 
expected ... just in a systematic "bias" consisting on an effective residual 
acceleration directed toward the center of coordinates; 
its constant value is ... H c ... 
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit 
does not experience the systematic bias but only a very small correction ... which is 
not detectable ... in the old Foucault pendulum experiment ... the motion of the 



pendulum experiences the effect of the Earth based reference system being not an 
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new 
cosmological Foucault experiment, the solar system based coordinates, being not 
the true inertial frame with respect to the expansion of the universe, mimics the 
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound 
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-
on-a-balloon) while unbound (escape velocity) objects are in another phase 
(expanding balloon) that "feels" expansion of our universe is very similar to my 
view of such things as described on this page. 

The Rosales and Sanchez-Gomez paper very nicely unites:
the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
 can be summarized as a 2-phase model based on Segal's work 
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is 
described in which all 15 generators of the conformal group are effective, some of 
which are related to the dark energy by which our universe expands; 
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4 
special conformal and 1 dilation degrees of freedom of the conformal group are 
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are 
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you 
see that the full conformal dark energy region gives an "extra acceleration" that 
acts as a "quadratic in time term" that has been considered as an explanation of the 
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. 
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064. 



Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar 
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is 
effectively present. If there is a phase transition (around Uranus at 20 AU) 
whereby ordinary matter dominates inside that distance from the sun 
and exotic dark energy / dark matter appears at greater distances, 
then Jack's model could also explain the Pioneer anomaly 
and it may be that Jack's model with ordinary and exotic phases
 and my model with deSitter/Poincare and Conformal phases 
may be two ways of looking at the same thing. 

As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random 
Higgs Ocean ... which soaks up the choppy random troublesome zero point 
energy ...".

In other words in a region in which ordinary matter is dominant, such as the Sun 
and our solar system, the mass-giving action of the Higgs mechanism "soaks up" 
the Dark Energy zero point conformal degrees of freedom that are dominant in 
low-ordinary mass regions of our universe (which are roughly the intergalactic 
voids that occupy most of the volume of our universe). 
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus: 

It may be that the observation of the Pioneer phase transition at Uranus from 
ordinary to anomalous acceleration is an experimental result that gives us a first 
look at dark energy / dark matter phenomena that could lead to energy sources 
that could be even more important than the nuclear energy discovered 
during the past century.
 In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the 
Sun ... we found that the largest systematic error in the acceleration residuals was a 
constant bias, aP, directed toward the Sun. Such anomalous data have been 
continuously received ever since. ...",
so that the transition from inner solar system Minkowski acceleration to outer 
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of 
the orbit of Uranus. That phase transition may account for the unique rotational 
axis of Uranus, 

which lies almost in its orbital plane.

The most stable state of Uranus may be with its rotational axis pointed toward the 
Sun, so that the Solar hemisphere would be entirely in the inner solar system 
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely 
in the outer Segal Conformal acceleration phase.



Then the rotation of Uranus would not take any material from one phase to the 
other, and there would be no drag on the rotation due to material going from phase 
to phase.
Of course, as Uranus orbits the Sun, it will only be in that most stable 
configuration twice in each orbit, but an orbit in the ecliptic containing that most 
stable configuration twice (such as its present orbit) would be in the set of the most 
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust 
cloud that was condensing into Uranus and therefore it may have caused Uranus to 
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material 
from one phase to another would be suppressed by the drag of undergoing phase 
transition, so that, after Uranus condensed out of the gas/dust cloud, the only 
remaining component of Uranus rotation would be on an axis pointing close to the 
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material 
from one phase to another would be suppressed by the drag of undergoing phase 
transition, so that, after Uranus condensed out of the gas/dust cloud, the only 
remaining component of Uranus rotation would be on an axis pointing close to the 
Sun, which is what we now observe.

Much of the perpendicular (to Uranus orbital plane) angular momentum from the 
original gas/dust cloud may have been transferred (via particles "bouncing" off the 
phase boundary) to the clouds forming Saturn (inside the phase boundary) or 
Neptune (outside the phase boundary, thus accounting for the substantial (relative 
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images 
above and below from Universe, 4th ed, by William Kaufmann, Freeman 1994).

According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer 
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F. 
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular 
orbits of Uranus and Neptune makes it very difficult to use them to detect the 



Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun 
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023 
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by 
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an 
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than 
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann 
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer 
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to 
locate precisely ] ...".
 
According to a google cache of an Independent UK 23 September 2002 article by 
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform 
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were 
stabilised about three axes by intermittent rocket boosts. The unpredictable 
accelerations caused by these are at least 10 times bigger than a small effect like 
the Pioneer acceleration, so they completely cloak it. ...".



Conformal Gravity Dark Energy:

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe 
and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 

Minkowski/Photon phase locally Minkowski with ordinary Photons and 
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39). 

so that we see Dark Energy as only 3.9 GeV/m^3

Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry 
(like the massless phase of energies above Higgs EW symmetry breaking) 
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1 
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2 
from the Minkowski/Photon phase value of 3.9 GeV/m^3. 

The Energy Gap of our Universe as superconductor condensate spacetime 
is from 
from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length) 
and 
its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses = 
= critical temperature Tc of BSCCO superconducting crystals. 

Neutrino masses are involved because their mass is zero at tree level 
and their masses that we observe come from 
virtual graviphotons becoming virtual neutrino-antineutrino pairs. 

BSCCO superconducting crystals are by their structure natural Josephson 
Junctions. Dark Energy accumulates (through graviphotons) in the 
superconducting layers of BSCCO. 

Josephson Junction control voltage acts as a valve for access to the 
BSCCO Dark Energy, an idea due to Jack Sarfatti. 



In E8 Physics Dark Energy comes from the Conformal/GraviPhoton phase. 
The geometry of the Conformal Sector is closely related to the Penrose 
Paradise of Twistors. Yu. Manin in his 1981 book "Mathematics and Physics" said: "... In a 
world of light there are neither points nor moments of time; beings woven 
from light would live "nowhere" and "nowhen" ... the whole life history of a 
free photon [is] the smallest "event" that can happen to light. ...".

Here is how the Conformal/GraviPhoton phase of Gravity works: 
The Lorentz Group is represented by 6 generators

 0   J1  J2  M1
-J1  0   J3  M2
-J2 -J3  0   M3
-M1 -M2 -M3  0

There are two ways to extend the Lorentz Group:
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira):

to the Poincare Group of Minkowski Space with No Cosmological Constant 
of the Minkowski/Photon phase where ordinary Photons usually live 
by adding 4 generators 

 0   J1  J2  M1      A1
-J1  0   J3  M2      A2
-J2 -J3  0   M3      A3
-M1 -M2 -M3  0       A4

-A1 -A2 -A3 -A4      0

{A1,A2,A3} represent Momentum 
and {A4} represents Energy/Mass of Poincare Gravity
and its Dark Matter Primordial Black Holes 

and



to the semidirect product of Lorentz and 4 Special Conformal generators
to get a Non-Zero Cosmological Constant for Universe Expansion 
of the Conformal/GraviPhoton phase where GraviPhotons usually live
 0   J1  J2  M1  G1
-J1  0   J3  M2  G2
-J2 -J3  0   M3  G3
-M1 -M2 -M3  0   G4
-G1 -G2 -G3 -G4  0

so that {G1,G2,G3} represent 3 Higgs components 
giving mass to 3 Weak Bosons
and {G4} represents massive Higgs Scalar as Fermion Condensate.
As Special Conformal and Scale Conformal degrees of freedom they also 
represent the Momentum of Expansion of the Universe and Dark Energy.

One more generator {G5} represents Higgs mass of Ordinary Matter.
All 15 generators combine 
to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4) of 
the universal Conformal Space with a Non-Zero Cosmological Constant 
for Universe Expansion

 0   J1  J2  M1  G1  A1
-J1  0   J3  M2  G2  A2
-J2 -J3  0   M3  G3  A3
-M1 -M2 -M3  0   G4  A4
-G1 -G2 -G3 -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0

10 generators in the 5x5 upper diagonal correspond to Dark Energy (DE)
the 4 upper generators of the 6th column correspond to Dark Matter (DM)
the 5th generator of the 6th column corresponds to Ordinary Matter (OM)

The basic 10 : 4 : 1 = 67 : 27 : 06 ratio of DE : DM : OM 
has evolved over the history of Our Universe to its present value of 

DE : DM : OM  = 75 : 20 : 05 (rough evolution calculation)
DE : DM : OM  = 73 : 23 : 04 (measured by WMAP) 
DE : DM : OM  = 69 : 26 : 05 (measured by Planck)



Rabindra Mohapatra in section 14.6 of his book "Unification and Supersymmetry" said: 
"... we start with a Lagrangian invariant under full local conformal symmetry 
and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for 
constant ...
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". 
I view PHI as corresponding to the Higgs 3 Special Conformal generators 
{G1,G2,G3} that are frozen fixed during expansion in some regions of our 
Universe to become Gravitationally Bound Domains (such as Galaxies) like 
icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) 
have no Expansion Momentum we only see there the Poincare Part of 
Conformal Gravity plus the Higgs effects of {G4} and {G5} and the 
ElectroWeak Broken Symmetry caused by freezing-out fixing {G1,G2,G3}:

 0   J1  J2  M1  -   A1
-J1  0   J3  M2  -   A2
-J2 -J3  0   M3  -   A3
-M1 -M2 -M3  0   G4  A4
 -   -   -  -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0



Irving Ezra Segal in his book "Mathematical Cosmology and Extragalactic Astronomy" 
said: "... Minkowski space [is] the set of all 2 x 2 Hermitian matrices ... H(2) 
... 
                t + x      y + iz
(t,x,y,z) -> 
                y - iz     t - x
... 
universal [Conformal] space [is] the unitary 2 x 2 group, denoted by U(2) ...
[which corresponds to S1 x S3 ] by 
...

(t,p) -> e^(it) u 
where 
[ U(2) = U(1) x SU(2) and u is the point of SU(2) corresponding to p in S3 ]
...
[There is] a local causality-preserving transformation between 
Minkowski [ R1xR3 ] space ... and universal [Conformal RP1 x S3] space ...
...[with]... two-fold covering space S1 x S3 ... oo=fold covering R1 x S3 
[ the coverings may be considered equivalent in cosmology discussion ] 
... 
Any element of [the 15-dimensional Conformal Group] SU(2,2) can be 
represented in the form 

A   B 
C   D 

where A, B, C, D are ... 2x2 matrices ...[with]... the standard action 

U -> ( AU + B ) ( CU + D )^(-1)

[ of Linear Fractional Mobius Transformations on unispace U(2) ]...
...
Maxwell's equations and the wave equation are conformally invariant 
[so] the properties of solutions are basically independent of whether they 
are analyzed from a flat [Minkowski] or curved [Conformal] standpoint
...



the ... 15 ...[ su(2,2) ] generators of symmetries of [Conformal] unispace  ... 
differ from the 11 generators of ... transformations in Minkowski space 
by terms of order 1 / R^2 , as R -> oo 
... R being the radius of the universe [ S3 in unispace Conformal U(2) ] 
...
the fundamental local dynamical variables of the chronometric [Conformal]  
theory, energy, momenta, etc., differ from those of special relativistic 
[Mikowski] field theory by terms of the order R^(-1) or less, 
where R is the radius of the universe ... The square of the mass is ... 
represented by the [Conformal] D'Alembartian ...[or]... 
the Casimir operator for O(2,3) which differs from [the Conformal 
D'Alembartian] only by terms of order R^(-1) ...". 
 
Irving Ezra Segal in his paper for "Proceedings of the Summer Research Institute on the 
legacy of John von Neumann" (AMS 1990) said: "... The Einstein energy H [is] the 
sum H0 + H1 of the conventional relativistic ... Minkowski energy H0 
and the super-relativistic [Conformal Dark] energy H1. ...
H0 and H1 are respectively scale-covariant and scale-contravariant 
i.e., transform like r and 1/r  respectively. 
... the decomposition H = H0 + H1 is Lorentz-covariant .. 
H0 and H1 correspond to effective potentials of the form Lr and -G/r 
where r is the Euclidean distance ...". 

Aubert Daigneault and Atruro Sangalli in Notices of the AMS 48 (2001) 9-16 said: "... 
Irving Ezra Segal ... proposed ... chronometric cosmology (CC) ... 
conformal immersion of Minkowski space M = R x R3 ... into ... R x S3 
... time coordinates x0 [flat Minkowski] and t [curved Conformal] 
are related by ... x0 = 2r tan(t/2r) 
from which the relation ... redshift ... z = tan^2(t/2r) may be derived ... 
the curvature of space is the reason for the ... redshift ... 
x0 tends to t as r tends to infinity. The ... differences ... can ... be 
established from the series expansion of x0 in powers of t: 

x0 = t + t^3 / (12r^2) + t^5 / (120r^4) + ... 
... a cosmological constant ... /\ ...[is]... related 
to the radius r of [ the unispace Conformal ] S3 by

 r = /\^(-1/2) 
...".  



Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic 
dark energy .... is based on a Ginzburg-Landau ... phase transition for the 
gravitational activity of virtual photons ... in two different phases: 
gravitationally active [GraviPhotons] ... 
and gravitationally inactive [Photons] ... 
Let |P|^2 be the number density of gravitationally active photons ... 
start from a Ginzburg-Landau free energy density ... 

F = a |P|^2 + (1/2) b |P|^4 
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ... 

Peq = 0 [and] Feq = 0 
... for T< Tc 

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is .. 

h v = ln3 k T 
... dark energy density ...[is]... 

rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4 
... The currently observed dark energy density in the universe of 
about 3.9 GeV/m^3 implies that the critical frequency v_c is ... 

v_c = 2.01 THz
... 
BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV 
and the critical temperature of ... YBCO ... around 90 K ... 

h v_c = 8 x 10^(-3) eV 
... Solar neutrino measurements provide evidence fo a neutrino mass of 
about m_v c^2 = 9 x 10^-3 eV ...

[ E8 Physics has first-order masses for the 3 generations of neutrinos as 
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by 
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ... 
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like 
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ... 
energy gap would be of the order of typical neutrino mass differences ...".



Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ... 
with ... rotating superconducting rings ... demonstrated ... 
a clear azimuthal acceleration ... directly proportional to the 
superconductive ring angular acceleration, and 
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London 
moment magnetic trapped flux, rekported an anomalous Cooper pair mass 
excess in thin rotating Niobium supeconductive rings ... 
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms 
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\ 
which corresponds to dark energy with equation of state w = -1. 
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2]  ... 
Graviphotons can form weakly bounded states with Cooper pairs, 
increasing their mass slightly from m to m' . 
The binding energy is Ec = u c^2 : 

m' = m + my - u 
... Since the graviphotons are bounded to the Cooper pairs, 
their zeropoint energies form a condensate capable of the 
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark 
energy density dependent on the frequency cutoff v_c of vacuum 
fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
in vacuum one may put rho* = rho_vac from which the cosmological cutoff 
frequency v_cc is estimated as 

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: 

Ecc = h v_cc = 8.32 MeV
...  In the interior of superconductors ... the effective cutoff frequency can be 
different ...  h v = ln 3 k T ... we find the cosmological critical temprature Tcc 

Tcc = 87.49 K 

This temperature is characteristic of the BSCCO High-Tc superconductor. 
...".



Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "...  The Josephson effect is a 
phenomenon of current flow across two weakly linked superconductors 
separated by a thin barrier, i.e. Josephson junction, associated with 
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also 
provides a unique way to generate high-frequency electromagnetic (EM) 
radiation by dc bias voltage ... The discovery of cuprate high-Tc 
superconductors accelerated the effort to develop novel source of EM 
waves based on a stack of atomically dense-packed intrinsic Josephson 
junctions (IJJs), since the large superconductivity gap covers the whole 
terahertz (THz) frequency band. Very recently, strong and coherent THz 
radiations have been successfully generated from a mesa structure of 
Bi2Sr2CaCu2O8+d single crystal ...[  

BSCCO image from Wikipedia

 ]...
which works both as the source of energy gain and as the cavity for 
resonance. This experimental breakthrough posed a challenge to 
theoretical study on the phase dynamics of stacked IJJs, since the 
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge 
inductive coupling of IJJs produced by the nanometer junction separation 
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon 
system, in which +/- pi kinks in phase differences are developed 
responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively 
coupled sine-Gordon equations captures the important features of 
experimental observations. 
The theory predicts an optimal radiation power larger than the one 
observed in recent experiments by orders of magnitude ...".



What are some interesting BSCCO JJ Array configurations ? 

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe 
"... the AC Josephson effect ... 
a Josephson junction consists of two superconductors with an insulator 
sandwiched in between. In the Ginzburg-Landau theory each 
superconductor is described by a complex wave function whose absolute 
value squared yields the density of superconducting electrons. Denote the 
phase difference between the two wave functions  ... by P(t). 
... 
at zero external voltage a superconductive current given by Is = Ic sin(P) 
flows between the two superconducting electrodes ... Ic is the maximum 
superconducting current the junction can support. 
... 
if a voltage difference V is maintained across the junction, then the phase 
difference P evolves according to 

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent 
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v 
... can be interpreted as the energy change of a Cooper pair that is 
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said: 
"... to enhance the radiation  power in teraherz band based on the intrinsic  
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long 
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the 
lateral directions of the mesa, which align themselves alternatingly along 
the c -axis. The pi phase kinks provide a strong coupling between the 
uniform dc current and the cavity modes, which permits large supercurrent 
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ... 
The maximal radiation power  ... is achieved when the length of BSCCO 
single crystal at c-axis equals the EM wave length. ...". 



Each long BSCCO single crystal looks geometrically like a line 
so configure the JJ Array using BSCCO crystals as edges. 

The simplest polytope, the Tetrahedron, is made of 6 edges: 
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said: 
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing 
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals 
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...”.



42 edges make an Icosahedron plus its center 
(image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices. 
It has 20 cells which are approximate Tetrahedra in flat 3-space 
but become exact regular Tetrahedra in curved 3-space. 

Could an approximate-20Tetrahedra-Icosahedron configuration 
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy 
might regularize the configuration to exact Tetrahedra and so 
curve/warp spacetime from flat 3-space to curved 3-space ? 



720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron 
which is exact because the 600-cell lives on a curved 3-shere in 4-space. 
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ 
approximating projection of a 600-cell into 3-space 
tap into Dark Energy so that the Dark Energy might regularize 
the configuration to exact Tetrahedra and an exact 600-cell 
and so curve/warp spacetime from flat 3-space to curved 3-space ? 

The basic idea of Dark Energy from BSCCO Josephson Junctions is 
based on the 600-cell as follows: Consider 3-dim models of 600-cell such 
as metal sculpture from Bathsheba Grossman who says: 

"… for it I used an orthogonal projection rather than the Schlegel 
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective 
distortion.  …".



For the Dark Energy experiment each of the 720 lines would be made of a 
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic 
Josepson Junction. ( see Wikipedia and arXiv 0911.5371 )



Each of the 600 tetrahedral cells of the 600-cell 
has 6 BSCCO crystal JJ edges. 
Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting 
Josephson Junction layers of the 720  BSCCO crystals will bond with 
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being 
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and 
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength 
to do that because their strength will NOT be weakened by 
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or
2 - work and open the door for humans to work with Dark Energy.



Consider BSCCO JJ 600-cells

in this configuration: 

First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron 
shown here as a 3D stereo pair: 



Cuboctahedra do not tile 3D flat space without interstitial octahedra 

but BSCCO JJ 600-cell cuboctahedra can be put together 
square-face-to-square-face in flat 3D configurations including flat sheets. 
As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron 

give it an inherently 4D structure consistent with the green cuboctahedron 

central figure of a 24-cell (3D stereo 4thD blue-green-red color) 
that tiles flat Euclidean 4D space. 



So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space 
but 
if BSCCO JJ Dark Energy act to transform flat space into curved space 
like a 720-edge 600-cell with 600 regular tetrahedra 
then 
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure 
into 
a 720-edge BSCCO JJ 600-cell structure that likes curved space. 

There is a direct JItterbug transformation of 
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to 
12 icosahedron vertices as Golden Ratio points of octahedral edges. 
There are two ways to map a midpoint to a Golden Ratio point. 
For the Dark Energy experiment the same choice of mapping 
should be made consistently throughout the BSCCO JJ 600-cell structure. 



The result of the Jitterbug mapping is that 
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices 
is mapped to 
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices: 

and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into 
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way  
( This is why icosahedral QuasiCrystal structures do not extend as simply 
throughout flat 3D space as do cuboctahedral structures ). 



However, 
the BSCCO JJ 600-cell structure JItterbug icosahedra 
do live happily in 3-sphere curved space within the icosahedral 120-cell 
(see Wikipedia ) 

which has the same 720-edge arrangement as the 600-cell. 
The icosahedral 120-cell is constructed by 5 icosahedra around each edge. 
It has: 

cells - 120    {3,5}
faces - 1200 {3}

edges - 720
vertices - 120 

vertex figure - {5,5/2}
symmetry group H4,[3,3,5] 

dual - small stellated 120-cell



6720 edges make an 8-dimensional Witting 4_21 Polytope
(images from Wikipedia)

Wikipedia said "... The 4_21 is related to the 600-cell  by a geometric folding 
of the Coxeter-Dynkin diagrams. This can be seen in the E8/H4 Coxeter 
plane projections. The 240 vertices of the 4_21 polytope are projected into 
4-space as two copies of the 120 vertices of the 600-cell, one copy smaller 



than the other [by the Golden Ratio] with the same orientation. Seen as a 
2D orthographic projection in the E8/H4 Coxeter plane, the 120 vertices of 
the [larger] 600-cell are projected in the same four rings as seen in the 
4_21. The other 4 rings of the 4_21graph ... match ... the four rings of the ... 
smaller ... 600-cell. 
...
The 4_21 ... is the vertex figure for a uniform tessellation of 8-dimensional 
space, represented by symbol 5_21 
...
The vertex arrangement of 521 is called the E8 lattice ... the E8 lattice 
can ... be constructed as a union of the vertices of two 8-demicube 
honeycombs (called a D82 or D8+ lattice)
...
Each point of the E8 lattice is surrounded by 2160 8-orthoplexes and 17280 
8-simplices. The 2160 deep holes near the origin are exactly the halves of 
the norm 4 lattice points. The 17520 norm 8 lattice points fall into two 
classes (two orbits under the action of the E8 automorphism group): 240 
are twice the norm 2 lattice points while 17280 are 3 times the shallow 
holes surrounding the origin
 ...". 

An E8 lattice represents an Integral Domain of the Octonions. 
There are 480 Octonion Multiplications and 
there are 7 E8 lattice Octonion Integral Domains. 

The structures of E8 Physics (including Conformal Gravity Dark Energy) 
are naturally compatible with a 6720-edge configuration. 

Klee Irwin is also working on projections of E8 lattices 
into 3-space QuasiCrystal structures that might be relevant 
in designing useful configurations of BSCCO JJ. 



E8 Root Vector Physical Interpretations 

Here is an explicit enumeration of the E8 Root Vector vertices 
with coordinates for a specific E8 lattice and my physical 
interpretation of each with illustrations using a cube-type 
projection of the 240 E8 Root Vector vertices: 

E8 248 generators: 240 Root Vectors + 8 in Cartan Subalgebra   

220 generators are used to construct a CG + SM Lagrangian 
CG = Conformal Gravity U(2,2)   SM = Standard Model SU(3)xU(2).

All 248 = 28 + 220 are used to construct a Quantum Heisenberg-
type algebra that arises from the maximal contraction of E8: 

E8 -> SL(8) + h_92
SL(8) is 63-dimensional and h_92 is 92+1+92 = 185-dimensional. 
First 92: 64 fermion particle + 16 CG + 12 h92DualSM
Dual 92: 64 fermion antiparticle + 12 SM + 16 h92DualCG  



Spacetime                                64 of the 248

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    

(±1 ±i       ±e ±ie         )/2
(±1    ±j    ±e     ±je     )/2
(±1       ±k ±e         ±ke )/2

The 64 correspond to 8 position x 8 momentum coordinates
in a 4+4 = 8-dim Kaluza-Klein spacetime
with 4-dim Minkowski physical spacetime 
plus 4-dim Internal Symmetry Space



Fermion Particles                        64 of the 248
(first generation)

(-1             ±ie ±je ±ke )/2    electron         8 components
(-1    ±j ±k    ±ie         )/2    red up quark     8 components 
(-1 ±i    ±k        ±je     )/2    green up quark   8 components
(-1 ±i ±j               ±ke )/2    blue up quark    8 components 

(   ±i ±j ±k -e             )/2    neutrino         8 components
(   ±i       -e     ±je ±ke )/2    red down quark   8 components 
(      ±j    -e ±ie     ±ke )/2    green down quark 8 components
(         ±k -e ±ie ±je     )/2    blue down quark  8 components

The 64 correspond to 8 spacetime components of 8 fundamental 
fermion particles. The 8 components of each fermion are 
determined by the signs of the i/ie and j/je and k/ke 
as follows: 

+++   1-component        ---   e-component
++-   i-component        --+   ie-component
+-+   j-component        -+-   je-component
-++   k-component        +--   ke-component

All fermion particles are fundamentally left-handed. Right-
handed states only emerge due to massive states moving slower 
than the speed of light. Second and third generations of 
fermions emerge dynamically from the splitting of 8-dim Octonion 
spacetime into 4+4 = 8-dim Kaluza-Klein.



Fermion AntiParticles                    64 of the 248
(first generation)

(-1             ±ie ±je ±ke )/2 positron             8 components
(-1    ±j ±k    ±ie         )/2 red up antiquark     8 components 
(-1 ±i    ±k        ±je     )/2 green up antiquark   8 components
(-1 ±i ±j               ±ke )/2 blue up antiquark    8 components 

(   ±i ±j ±k -e             )/2 antineutrino         8 components
(   ±i       -e     ±je ±ke )/2 red down antiquark   8 components 
(      ±j    -e ±ie     ±ke )/2 green down antiquark 8 components
(         ±k -e ±ie ±je     )/2 blue down antiquark  8 components

The 64 correspond to 8 spacetime components of 8 fundamental 
fermion antiparticles. The 8 components of each fermion are 
determined by the signs of the i/ie and j/je and k/ke 
as follows: 

+++   1-component        ---   e-component
++-   i-component        --+   ie-component
+-+   j-component        -+-   je-component
-++   k-component        +--   ke-component

All fermion particles are fundamentally left-handed. Right-
handed states only emerge due to massive states moving slower 
than the speed of light. Second and third generations of 
fermions emerge dynamically from the splitting of 8-dim Octonion 
spacetime into 4+4 = 8-dim Kaluza-Klein.



Standard Model SU(3)xSU(2)xU(1) generators are in 
the 16 root vectors (magenta) plus 4 Cartan Subalgebra elements.

Conformal Spin(2,4) MacDowell-Mansouri Gravity generators are in 
the 32 root vectors (cyan) plus 4 Cartan Subalgebra elements.
                                
Those 16+32 = 48 Root Vectors can also be seen as 
24 (yellow) + 24 (orange) of the two D4 subalgebras of E8. 

(    ±i ±j       ±ie ±je     )/2
(       ±j ±k        ±je ±ke )/2
(    ±i    ±k    ±ie     ±ke )/2



16 Standard Model Root Vector Generators: 

(    +i +j       +ie +je     )/2  W+ boson

(    +i +j       +ie -je     )/2  h92DualW+
(    +i +j       -ie +je     )/2  h92DualGlrg
(    +i -j       +ie +je     )/2  h92DualGlcm
(    -i +j       +ie +je     )/2  h92DualGlgm

(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc

(    -i -j       -ie +je     )/2  h92DualW-
(    -i -j       +ie -je     )/2  h92DualGlmy
(    -i +j       -ie -je     )/2  h92DualGlbr
(    +i -j       -ie -je     )/2  h92DualGlyc

(    -i -j       -ie -je     )/2  W- boson

4 Cartan = gamma and W0 and gluon_rgb and gluon_cmy
(note that gamma + W0 give photon + Z0)

The 8 (yellow) root vectors for W+ and W- and 6 gluons 
are within the central (yellow) 24 of one D4 (D4SM) in E8. 

The 8 (orange) root vectors for fermion connectors 
are within the outer (orange) 24 of the other D4 (D4G) in E8. 

The 16 (orange) root vectors for 4 Higgs and 12 Gravity bosons 
are within the outer (orange) 24 of D4G in E8. 

The 16 (yellow) root vectors for position/momentum connectors 
are within the inner (yellow) 24 of D4SM in E8. 
 
The 12 Standard Model generators live in the D4SM of E8 
with 4 of the 8 Cartan Subalgebra elements of D8. 
D4SM has an A3 = SU(4) subalgebra that contains color SU(3). 

The 16 Conformal Gravity generators live in the D4G of E8 
with 4 of the 8 Cartan Subalgebra elements of D8. 
D4G has a Conformal A3=SU(2,2)=Spin(2,4) subalgebra.  



32 Conformal MacDowell-Mansouri Gravity Root Vector generators: 

(       +j +k        +je +ke )/2  h92Dualgamma  
(       +j +k        +je -ke )/2  h92DualC1 
(       +j +k        -je +ke )/2  h92DualCi 
(       +j -k        +je +ke )/2  h92DualCj
(       -j +k        +je -+e )/2  h92DualCk
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(       +j -k        +je -ke )/2  conformal_1
(       -j +k        -je +ke )/2  conformal_i
(       +j -k        -je +ke )/2  conformal_j
(       -j +k        +je -ke )/2  conformal_k
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92DualCd  
(       -j -k        -je -ke )/2  h92DualW0 

(    +i    +k    +ie     +ke )/2  h92DualGlrgb 
(    +i    +k    +ie     -ke )/2  h92DualCe 
(    +i    +k    -ie     +ke )/2  h92DualCie
(    +i    -k    +ie     +ke )/2  h92DualCje
(    -i    +k    +ie     +ke )/2  h92DualCke
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2  conformal_e
(    -i    +k    -ie     +ke )/2  conformal_ie
(    +i    -k    -ie     +ke )/2  conformal_je
(    -i    +k    +ie     -ke )/2  conformal_ke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh
(    -i    -k    -ie     -ke )/2  h92Dualcmy 

4 Cartan = conformal_ryz and conformal_btz and conformal_d 
           and 1 Propagator Phase 

Here are how the 48 Standard Model + Gravity Root Vectors 
appear with respect to decomposition into D4SM + D4G: 



24 Standard Model Root Vector Generators of D4SM: 

(    +i +j       +ie +je     )/2  W+ boson

(       +j +k        +je -ke )/2  h92DualC1 
(       +j +k        -je +ke )/2  h92DualCi 
(       +j -k        +je +ke )/2  h92DualCj
(       -j +k        +je -+e )/2  h92DualCk
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92DualCd  

(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc

(    +i    +k    +ie     -ke )/2  h92DualCe 
(    +i    +k    -ie     +ke )/2  h92DualCie
(    +i    -k    +ie     +ke )/2  h92DualCje
(    -i    +k    +ie     +ke )/2  h92DualCke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh

(    -i -j       -ie -je     )/2  W- boson

4 Cartan = gamma and W0 and gluon_rgb and gluon_cmy
(note that gamma + W0 give photon + Z0)

D4SM Root Vectors form a 24-cell with 1+8+6+8+1 structure 
(dual to D4G) of vertex + cube + octahedron + cube + vertex 



24 Conformal Gravity Root Vector generators of D4G: 

(       +j +k        +je +ke )/2  h92Dualgamma
(    +i    +k    +ie     +ke )/2  h92DualGlrgb
(    +i +j       +ie -je     )/2  h92DualW+
(    +i +j       -ie +je     )/2  h92DualGlrg
(    +i -j       +ie +je     )/2  h92DualGlcm
(    -i +j       +ie +je     )/2  h92DualGlgm

(       +j -k        +je -ke )/2  conformal_1
(       -j +k        -je +ke )/2  conformal_i
(       +j -k        -je +ke )/2  conformal_j
(       -j +k        +je -ke )/2  conformal_k
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2  conformal_e
(    -i    +k    -ie     +ke )/2  conformal_ie
(    +i    -k    -ie     +ke )/2  conformal_je
(    -i    +k    +ie     -ke )/2  conformal_ke

(    -i -j       -ie +je     )/2  h92DualW-
(    -i -j       +ie -je     )/2  h92DualGlmy
(    -i +j       -ie -je     )/2  h92DualGlbr
(    +i -j       -ie -je     )/2  h92DualGlyc
(       -j -k        -je -ke )/2  h92DualW0
(    -i    -k    -ie     -ke )/2  h92DualGlcmy

4 Cartan = conformal_ryz and conformal_btz and conformal_d 
           and 1 propagator phase 

D4G Root Vectors form a 24-cell with 6+12+6 structure 
(dual to D4SM) of octahedron + cuboctahedron + octahedron 



E8 Lattices

E8 Lattices are  based on Octonions, which have 480 different multiplication products. 
E8 Lattices can be combined to form 24-dimensional Leech Lattices and 
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings 
are physically interpreted as World-Lines. A basic String Theory Cell has as its 
automorphism group the Monster Group whose order is 
2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 = about 8 x 10^53. 

For more about the Leech Lattice and the Monster and E8 Physics, 
see viXra 1210.0072 and 1108.0027 . 

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice":  
 "... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) ...[with]... an odd number of minus signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7  
... 
LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ...  some 
work ... by Geoffrey Dixon ...". 



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements
 that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I sometimes denote by {1,i,j,k,e,ie,je,ke}: "... 

(spans over integers) 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication 
...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to Wilson's B which I denote as 1E8. 

Geoffrey Dixon's Ξeven[0-a] correspond to Wilson's seven At 
which I denote as iE8, jE8, kE8, eE8, ieE8, jeE8, keE8. 

Geoffrey Dixon's Ξodd corresponds to Wilson's L. 

My view is that the E8 domains  1E8 = Ξeven =  B is fundamental 
because 
E8 domains iE8, jE8, kE8, eE8, ieE8, jeE8, keE = Ξeven[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = Ξeven =  B. 



Using the notation {1,i,j,k,e,ie,je,ke} for Octonion basis 
notice that in E8 Physics introduction of Quaternionic substructure 
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime 
requires breaking Octonionic light-cone elements 
( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2 
into Quaternionic 4-term forms like ( +/- A +/- B +/- C +/- D ) / 2. 

To do that, consider that there are (8|4) = 70 ways to choose 4-term subsets 
of the 8 Octonionic basis element terms. Using all of them produces 
224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices 
iE8,jE8,kE8,eE8,ieE8,jeE8,keE8 each of which also has 16 1-term first-shell vertices. 

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices. 

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets 
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices: 

eE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ke ±e  ±k )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±je ±j  ±e )/2     (±ie ±ke ±k  ±i )/2     jE8  , eE8  , jeE8
(±1  ±e  ±ie ±i )/2     (±ke ±k  ±je ±j )/2     iE8  , eE8  , ieE8 
 
128 of D8 half-spinors appear only in eE8
(±1  ±ie ±je ±ke)/2     (±e  ±i  ±j  ±k )/2
(±1  ±k  ±i  ±je)/2     (±j  ±ie ±ke ±e )/2
(±1  ±i  ±ke ±j )/2     (±k  ±je ±e  ±ie)/2
(±1  ±j  ±k  ±ie)/2     (±je ±e  ±i  ±ke)/2



iE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ie ±i  ±e )/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ke ±je ±i )/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±i  ±k  ±j )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8

128 of D8 half-spinors appear only in iE8
(±1  ±k  ±ke ±ie)/2     (±i  ±j  ±e  ±je)/2
(±1  ±e  ±j  ±ke)/2     (±i  ±k  ±ie ±je)/2
(±1  ±j  ±ie ±je)/2     (±i  ±k  ±e  ±ke)/2
(±1  ±je ±e  ±k )/2     (±i  ±j  ±ie ±ke)/2

jE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±k  ±j  ±i )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±ie ±ke ±j )/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±j  ±e  ±je)/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8

128 of D8 half-spinors appear only in jE8
(±1  ±e  ±ie ±k )/2     (±i  ±j  ±je ±ke)/2
(±1  ±i  ±je ±ie)/2     (±j  ±k  ±e  ±ke)/2
(±1  ±je ±k  ±ke)/2     (±i  ±j  ±e  ±ie)/2
(±1  ±ke ±i  ±e )/2     (±j  ±k  ±ie ±je)/2

kE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±je ±k  ±ie)/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
(±1  ±j  ±i  ±k )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±k  ±ke ±e )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
 
128 of D8 half-spinors appear only in kE8
(±1  ±ke ±j  ±je)/2     (±i  ±k  ±e  ±ie)/2
(±1  ±ie ±e  ±j )/2     (±i  ±k  ±je ±ke)/2
(±1  ±e  ±je ±i )/2     (±j  ±k  ±ie ±ke)/2
(±1  ±i  ±ie ±ke)/2     (±j  ±k  ±e  ±je)/2



ieE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±j  ±ie ±ke)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±i  ±e  ±ie)/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ie ±je ±k )/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
 
128 of D8 half-spinors appear only in ieE8
(±1  ±je ±i  ±j )/2     (±k  ±e  ±ie ±ke)/2
(±1  ±ke ±k  ±i )/2     (±j  ±e  ±ie ±je)/2
(±1  ±k  ±j  ±e )/2     (±i  ±ie ±je ±ke)/2
(±1  ±e  ±ke ±je)/2     (±i  ±j  ±k  ±ie)/2

jeE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±e  ±je ±j )/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8
(±1  ±k  ±ie ±je)/2     (±i  ±j  ±e  ±ie)/2     kE8  , ieE8 , jeE8
(±1  ±je ±i  ±ke)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
 
128 of D8 half-spinors appear only in jeE8
(±1  ±i  ±k  ±e )/2     (±j  ±ie ±je ±ke)/2
(±1  ±j  ±ke ±k )/2     (±i  ±e  ±ie ±je)/2
(±1  ±ke ±e  ±ie)/2     (±i  ±j  ±k  ±je)/2
(±1  ±ie ±j  ±i )/2     (±k  ±e  ±je ±ke)/2

keE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±i  ±ke ±je)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±e  ±k  ±ke)/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±ke ±j  ±ie)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
 
128 of D8 half-spinors appear only in keE8
(±1  ±j  ±e  ±i )/2     (±k  ±ie ±je ±ke)/2
(±1  ±je ±ie ±e )/2     (±i  ±j  ±k  ±ke)/2
(±1  ±ie ±i  ±k )/2     (±j  ±e  ±je ±ke)/2
(±1  ±k  je  ±j )/2     (±i  ±e  ±ie ±ke)/2



Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45): 
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21 

...   ...
The polytope 4_21 ... has cells of two kinds ...
a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...
and ...
a seven-dimensional regular simplex A_7
... there are 17280 A_7's 
...
the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2
...
the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...

[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like ( +/- a1 +/- a2 ) 
[which correspond to 112 = 16 + 96 = 16 + 6x16 in each of the 7 E8 lattices]

128 like (1/2) ( - a1 + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 E8 lattices]

112 128



norm 2

16 like +/- 2 a1
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices 

with each of the 14 appearing in three of the 7 E8 lattices so that 
the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices 
and for 14x16 = 224 of the 1120 
and
with each of the 56 appearing in only one of the 7 E8 lattices so that  
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices 
and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that 
are not used in the 7 E8 lattices. ...] ...". 

One of the 128-dimensional Mirror D8 half-spinors from the 1024 
combines with 
the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds 
to the central norm 1 240 = 112+128 
and 
the result is formation of  a 128+128 = 256 corresponding to the Clifford Algebra Cl(8) 
so that 
the norm 2 second layer contains 7 copies of 256-dimensional Cl(8) 

so the 2160 norm 2 vertices can be seen as 

7(128+128) + 128 + 16 + 224 = 2160 vertices. 



7x128 from the 1120 are the D8 half-spinor vertices 
of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 



7x128 from the 1024 are Mirror D8 half-spinors that are not vertices of the 7 
Imaginary E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

The 8th 128 is a Mirror D8 half-spinor, also not in the 7 Imaginary E8 lattices. 



Each of the 7 pairs of 128 corresponds to  a 256 Cl(8) 

so that the 2160 second layer contains 7 sets of 256 vertices with each set 
corresponding to the Cl(8) Clifford Algebra and to the 256 vertices of 
an 8-dimensional light-cone ( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square 
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA 

 
shows Cl(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices. 
Physically they represent Operators in H92 x Sl(8) Generalized Heisenberg Algebra 
that is the Maximal Contraction of E8:

Odd-Grade Parts of Cl(8) = 
= 128 D8 half-spinors of one of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 

8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation) 
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of Cl(8) = 128 Mirror D8 half-spinors =  
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model) 
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)

(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra) 
64 of grade-4 = 8-dim Position x Momentum 
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent: 

(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
= 112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



8 of E8 Cartan Subalgebra + 8 Higgs Operators = 2 copies of 4-dim 16-cell 
( images from Bathsheba )

  
The 16-cell has 24 edges, midpoints of which are the 24 vertices of a 24-cell. 

The 24-cell has 96 edges, Golden Ratio points of which when added to its 24 vertices, 
form the 96+24 = 120 vertices of a 600-cell. 

128 vertices of the D8 half-spinors + 112 vertices of D8 Root Vectors = 240 = 
= 2 copies of 4-dim {3,3,5} 600-cell ( images from Bathsheba )

 
Each 600-cell lives inside a 16-cell. 

So, 
the 256 vertices of Cl(8) 

(which represents Creation/Annihilation Operators in the Generalized Heisenberg 
Algebra H92 x Sl(8) that is the Maximal Contraction of E8) 

contain 
dual 16-cell structure of E8 Cartan Subalgebra + Cl(8) Primitive Idempotent Higgs

as well as 
the dual 600-cell structure of the 240 E8 Root Vector vertices 

The 128 Mirror D8 half-spinors correspond to  16 + 112 of the 16 + 224. 



The 16 + 224 corresponds to an 8th set of 240 Root Vector vertices 
for an 8th E8 lattice denoted 1E8. 

It does not close under the Octonion Product used for the 7 Imaginary E8 lattices 
( that is the basis for Kirmse's mistake ) 

but it does close under another of the 480 Octonion products. 

16 live within the 112 D8 adjoint Root Vectors

in all of the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

224 = 7 sets of 32 with 3 sets of 32 = 96 within the 112 D8 adjoint Root Vectors

in the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.



The 112 D8 Root Vector vertices in iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements 
can be written in matrix form with each "4" representing possible signs and with the 
overall pattern of (1+2+3) + (4x4) + (3+2+1) representing the 28 permutations as 

        1   i   j   k   e  ie  je  ke

1       -   4   4   4   4   4   4   4
i               4   4   4   4   4   4
j                   4   4   4   4   4
k                       4   4   4   4
e                           4   4   4
ie                              4   4
je                                  4
ke                                  -

The 4 x 6 = 24 in the (1,i,j,k) x (1,i,j,k) block corresponding to M4 Physical Spacetime 
are the Root Vectors of a D4 in D8 in E8 with a U(2,2) subgroup that contains the 
SU(2,2) = Spin(2,4) Conformal Group of Gravity. 

The 4 x 4x4 = 64 in the (1,i,j,k) x (e,ie,je,ke) block represents (4+4)-dim M4 x CP2 
Kaluza-Klein Spacetime position and momentum.  

The 4 x 6 = 24 in the (e,ie,je,ke) x (e,ie,je,ke) block corresponding to CP2 Internal 
Symmetry Space are the Root Vectors of another D4 in D8 in E8 with a U(4) subgroup 
that contains the SU(3) Color Force Group of the Standard Model. 
The coset structure CP2 = SU(3) / U(1)xSU(2) gives the ElectroWeak U(1) and SU(2). 

In each of the 7 E8 Root Vector sets for iE8, jE8, kE8, eE8, ieE8, jeE8, keE8  
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion Particles 
and 
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion AntiParticles
where 
the 8 fundamental Fermion Particle/AntiParticle types are: 

neutrino, red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark, electron. 



The 224 are arranged as 

so that each of the sets of 32 connect with 3 of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
and each of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 connect with 3 of the sets of 32. 

The 224 combined with the 16 give the 240 of 1E8 



The 7(128+128) + 128 + 16 + 224 structure 
of all 2160 second layer E8 vertices

is 



E8 Physics Model and 26D String Theory 
with Monster Group Symmetry

 
viXra 1210.0072                                                Frank Dodd (Tony) Smith, Jr. - 2012

A physically realistic Lattice Bosonic String Theory with 
Strings = World-Lines and Monster Group Symmetry 

containing gravity and the Standard Model 
can be constructed consistently with the E8 physics model 

248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8 
= (28 + 28 + 64) + (64 + 64)

Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says: 
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...
[with]... the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... 
negative mass-squared means that the no-string 'vacuum' is actually unstable ... ". 
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles 
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime. 
The string-graviton of E8 Physics is a spin-2  interaction among strings. 
If Strings = World Lines and World Lines are past and future histories of particles, 
then string-graviton interactions determine a Cramer Transaction Quantum Theory 
discussed in quantum-ph/0408109. Roger Penrose in "Road to Reality" (Knopf 
2004) says: "... quantum mechanics ... alternates between ... unitary evolution U ... 
and state reduction R ... quantum state reduction ... is ... objective ... OR ... 
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...". 
String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction. 
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets. 
The tachyon produces the instability of a truly empty vacuum state with no strings. 
It is natural, because if our Universe were ever to be in a state with no strings, 
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes. 



Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start: 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th 
E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint part of E8 is 
related to the 7 octonion imaginary lattices (viXra 1301.0150v2) . 
It can act as an effectively independent lattice as part of the basis subsets 
{1E8,EE8} or {1E8,iE8,jE8,kE8}. 
With that in mind, here is the construction: 

Step 1:

Consider the 26 Dimensions of Bosonic String Theory as the 26-dimensional 
traceless part J3(O)o

 a        O+      Ov    

 O+*      b       O-    

 Ov*      O-*   -a-b 
(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b 
are real numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

 

Step 2:

Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

 



Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

 

Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov 
space by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.

Add this subspace to D7, to get D8.

D8, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

• 8 world-brane scalars for Octonionic O+ space;
• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 5:

To get rid of the world-brane scalars corresponding to the Octonionic O+ space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8. 

• Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 6:

To get rid of the world-brane scalars corresponding to the Octonionic O- space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the past D7 layer of D8.

• Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the future D7 layer of D8.

The 8 components of the 8 fundamental first-generation fermion anti-particles = 8x8 
= 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

 



Step 8:

Fundamentally, physics is described on HyperDiamond Lattice structures.

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.  

An 8th E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint
part of E8 is related to the 7 octonion imaginary lattices.

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 
brane is a superposition/intersection/coincidence of the eight E8 lattices. 
( see viXra 1301.0150v2 ) 

 

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

• a gauge boson emanating from D8 from its 1E8 and EE8 lattices is a U(2) 
ElectroWeak boson thus accounting for the photon and W+, W- and Z0 
bosons.

• a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is a 
U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces 
correspond to 12 of the 28 dimensions of 28-dim Spin(8) that corresponds to the 28 
of the 120-dim adjoint D8 part of E8.

• a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is a 
U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri 
gravity plus conformal structures consistent with the Higgs mechanism and 
with observed  Dark Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) that corresponds to the 28 of 
the 120-dim adjoint D8 part of E8.



Step 10:

Since Polchinski says "... there will also be r^2 massless scalars from the 
components normal to the D-brane. ... the collectives coordinates ... X^u ... for the 
embedding of n D-branes in spacetime are now enlarged to nxn matrices. This 
'noncummutative geometry' ...[may be]... an important hint about the nature of 
spacetime. ...", make the following assignment:

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 
brane in the stack are needed to connect the eight E8 lattices of the D8 brane to the 
eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8. 

We have now accounted for all the scalars 
and 
have shown that the model has the physics content of the realistic E8 Physics model 
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64) 
and AQFT structure based on Cl(16) with real Clifford Algebra periodicity and 
generalized Hyperfinite II1 von Neumann factor algebra. 

 





A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



"
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can 
be regarded as an infinite-dimensional Affinization of the 

Theory of a Single Cell.
 

James Lepowsky said in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry 
group (of order about 10^54) of a remarkable new commutative but very, very 
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The 
"structure constants" of the Griess algebra B were "forced" by expected properties of 
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full 
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e., 
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that

... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...) 
( dim V_n ) q^n

where

J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably 
normalized generator of the field of SL(2, Z)-modular invariant functions on the 
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the 
generating function

... the graded trace of the action of g on the graded space V ... = ... 
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a 
subgroup having a fundamental "genus-zero property," so that its associated field of 
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded 
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 



- that the 15 primes giving rise to the genus-zero property ... are precisely the 
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was 
( constructively ) proved .... The graded traces of some, but not all, of the elements 
of the Monster - the elements of an important subgroup of M, namely, a certain 
involution centralizer involving the largest Conway sporadic group Co1 - were 
consequences of the construction, and these graded traces were indeed (suitably) 
modular functions ... We called this V "the moonshine module V[flat]" ...

The construction ... needed ... a natural infinite-dimensional "affinization" of 
the Griess algebra B acting on V[flat]

This "affinization," which was part of the new algebra of vertex operators, is 
analogous to, but more subtle than, the notion of affine Lie algebra .... More 
precisely, the vertex operators were needed for a "commutative affinization" of a 
certain natural 196884-dimensional enlargement B' of B, with an identity element 
(rather than a "zero" element) adjoined to B. This enlargement B' naturally 
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal 
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M 
from the finite-dimensional space B to the infinite-dimensional structure V[flat], 
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit 
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure 
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us, 
although we did not start by using his construction; rather, we recovered it, as a 
finite-dimensional "slice" of a new infinite-dimensional construction using 
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded 
in a natural new infinite-dimensional space on which a certain algebra of vertex 
operators acts ... At the same time, the Monster, a finite group, took on a new 
appearance by now being understood in terms of a natural infinite-dimensional 



structure. ... the largest sporadic finite simple group, the Monster, was "really" 
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the 
natural modification of the Griess algebra, with an identity element adjoined, 
coming from a "forced" copy the Virasoro algebra, became simply the conformal-
weight-two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not 
uniquely determined by number-theoretic principles, is not traditional in number 
theory. It turned out that the vanishing of the constant term ... was canonically 
"forced" by the requirement that the Monster should act naturally on V[flat] and on 
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a 
certain strong sense to the absence of vectors in the Leech lattice of square-length 
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice 
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of 
square-length-two elements of the Leech lattice are in turn analogous to the absence 
of code-words of weight 4 in the Golay error-correcting code, a distinguished self-
dual binary linear code on a 24-element set, with the lengths of all code-words 
divisible by 4. In fact, the Golay code was used in the original construction of the 
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the 
automorphism groups of both the Golay code and the Leech lattice are (essentially) 
sporadic finite simple groups; the automorphism group of the Golay code is the 
Mathieu group M24 and the automorphism group of the Leech lattice is a double 
cover of the Conway group Co1 mentioned above, and both of these sporadic groups 
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties 
mentioned above ... and the Leech lattice is unique subject to its distinguishing 
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ... 
this uniqueness is an unsolved problem ...



V[flat] came to be viewed in retrospect by string theorists as an inherently string-
theoretic structure: the "chiral algebra" underlying the Z2-orbifold conformal field 
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of 
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the 
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit 
space called an "orbifold"&emdash;a manifold with, in this case, a "conical" 
singularity. Then one takes the "conformal field theory" (presuming that it exists 
mathematically) based on this orbifold, and from this one forms a "string theory" in 
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on 
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24 
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras, 
also called Borcherds algebras, together with certain ideas from string theory, 
including the "physical space" of a bosonic string along with the "no-ghost 
theorem" ... to prove the remaining Conway-Norton conjectures for the structure 
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside 
the involution centralizer - were indeed the desired Hauptmoduls ... He 
accomplished this by constructing a copy of his "Monster Lie algebra" from the 
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex 
algebra closely related to the 26-dimensional bosonic-string structure mentioned 
above. He transported the known action of the Monster from V[flat] to this copy of 
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he 
succeeded in concluding that all the graded traces for V[flat] must coincide with the 
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated 
properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible 
module, up to equivalence ... every module for the vertex operator algebra V 
[flat] is completely reducible and is in particular a direct sum of copies of 
itself. Thus the vertex operator algebra V[flat] has no more representation 
theory than does a field! ( I mean a field in the sense of mathematics, not 
physics. Given a field, every one of its modules - called vector spaces, of 
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q); 
while the constant term of the classical modular function is essentially 



arbitrary, and is chosen to have certain values for certain classical number-
theoretic purposes, the constant term must be chosen to be zero for the 
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24" 
is the "same 24" so basic in number theory, modular function theory, etc. As 
mentioned above, this occurrence of 24 is also natural from the point of view 
of string theory.

These three properties are actually "smallness" properties in the sense of conformal 
field theory and string theory. These properties allow one to say that V[flat] 
essentially defines the smallest possible nontrivial string theory ... ( These 
"smallness" properties essentially amount to: "no nontrivial representation theory," 
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial 
monodromy"; this last condition actually refers to both the first and third "smallness" 
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these 
three "smallness" properties (up to isomorphism). This conjecture ... remains 
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of 
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code 
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the 
program of classification of (reasonable classes of) conformal field theories. M. 
Tuite has related this conjecture to the genus-zero property in the formulation of 
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the 
largest sporadic finite simple group: The Monster is the automorphism group of 
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional 
space-time ... "compactified" on 24 dimensions, using the orbifold construction 
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra 
with the canonical "smallness" properties. ...

This definition of the Monster in terms of "smallness" properties of a vertex operator 
algebra provides a remarkable motivation for the definition of the precise notion of 
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if 
not necessarily physical) structure sooner or later must lead naturally to the question 
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and 
the question of what its symmetry group (which turns out to be the largest sproradic 
finite simple group) is.



And on the other hand, the classification of the the finite simple groups - a 
mathematical problem of the absolutely purest possible sort - leads naturally to the 
question of what natural structure the largest sporadic group is the symmetry group 
of; the answer entails the development of string theory and vertex operator algebra 
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie 
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped 
lead to, and helps shape, the very general theory of vertex operator algebras. (The 
exceptional nature of structures such as E8, the Golay code and the Leech lattice in 
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational 
numbers, in such a way that the Monster preserves the real and in fact rational 
structure, and that the Monster preserves a rational-valued positive-definite 
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of 
algebraic quantum field theory, specifically, in terms of local conformal nets of 
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional 
analogue" of the notion of Lie algebra. But at the same time that it is the "one-
complex-dimensional analogue" of the notion of Lie algebra, the notion of vertex 
operator algebra is also the "one-complex- dimensional analogue" of the notion of 
commutative associative algebra (which again is the corresponding "one-real-
dimensional" notion). ... This analogy with the notion of commutative associative 
algebra comes from the "commutativity" and "associativity" properties of the vertex 
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator 
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion 
of Lie algebra AND the notion of commutative associative algebra lies behind much 
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was 
qualitatively entirely different from real analysis (because of the uniqueness of 
analytic continuation, etc., etc.), a whole new point of view became possible. In 
vertex operator algebra theory and string theory, there is again a fundamental 
passage from "real" to "complex," this time leading from the concepts of both Lie 



algebra and commutative associative algebra to the concept of vertex operator 
algebra and to its theory, and also leading from point particle theory to string 
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course 
sweeps out a one-real-dimensional "world-line" in space-time, with time playing 
the role of the "one real dimension," and this "one real dimension" is related in spirit 
to the "one real dimension" of the classical operads that I've briefly referred to - the 
classical operads "mediating" the notion of associative algebra and also the notion of 
Lie algebra (and indeed, any "classical" algebraic notion), and in addition 
"mediating" the classical notion of braided tensor category. The "sequence of 
operations performed one after the other" is related (not perfectly, but at least in 
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also 
of its representation theory (vertex tensor categories, etc.) is "mediated" by an 
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely, 
as we have mentioned, the infinite-dimensional analytic structure built on this). 
When one needs to compose vertex operators, or more generally, intertwining 
operators, after the formal variables are specialized to complex variables, one must 
choose not merely a (time-)ordered sequencing of them, but instead, a suitable 
complex number, or more generally, an analytic local coordinate as well, for each of 
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection 
of how the one-complex-dimensional operadic structure "mediates" the algebraic 
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically "time-
ordered"; they are instead controlled intrinsically by the one-complex-dimensional 
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional 
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module 
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-dimensional geometry than with one-real-dimensional time. ...".



26D Strings, Bohmions, and Quantum Consciousness

James Lepowsky said in math.QA/0706.4072:
"... Bosonic 26-dimensional space-time ... string theory ... 

[is]... the smallest nontrivial string theory that nature allows ... 
[when] "compactified" on 24 dimensions ...[its]... automorphism group ... 

is the largest sporadic finite simple group: The Monster ...". 

In 26-dimensional Bosonic String Theory, interpret Strings as Particle World-Lines 
and formulate quantum events based on interactions among entire World-Line histories 
along the lines proposed by Andrew Gray in quant-ph/9712037 (v2 August 2004). 

Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
SO(24) ... little group of a ...[26-dim]... massless particle ...
massless ... spin two state ... and ...
a scalar ... 'dilaton' ...  
the ground state is ... a tachyon ...".

The SO(24) little group is related to the Monster automorphism group. 

As to the massless spin two state, although Green, Schwartz, and Witten say 
"... we might try to identify ... the massless ... spin two state ... as the graviton ..." 

here I will identify the massless spin two state with what I call the Bohmion: 
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) "... the total 
force ... from the quantum potential ... does not necessarily fall off with distance 
and indeed the forces between particles may become stronger ... This is because ... 

the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Quantum Consciousness and related phenomena are based on
Resonant Connections among Quantum State Forms. 

Carver Mead says in his book "Collective Electrodynamics" (MIT 2000) 
"... the energy shifts back and forth between ... two...coupled ... resonators 

... despite an arbitrary separation between the resonators ...".

The Quantum State Form of a Conscious Brain is determined by 
the configuration of a subset of its 10^18 Tubulin Dimers 
with math description in terms of a large Real Clifford Algebra 

factorizable by 8-Periodicity into the tensor product of many copies of Cl(8). 
( for details about Real Clifford Algebras see viXra 1304.0071 )



As to the dilaton, Green, Schwartz, and Witten say: "... 

describes the long-wavelength limit of the massless modes of the bosonic closed 

string ... [the term]  ... can be put in the form  ... 

by absorbing a suitable power of in the definition of the spacetime metric ...".

Deformation by  causes the Einstein metric to differ from the string metric 
thus breaking scale invariance. 

Joseph Polchinski says in his books "String Theory" (Vols. I and II Cambridge 1998): "... 
The massless dilaton appears in the tree-level spectrum of every string theory ... 
 At the classical level, the massless dilaton ... can be understood as a Goldstone boson 
of ... spontaneously broken scale invariance ...".  

Like the massless Higgs goes to mass for 3 Weak Bosons and Higgs Scalar, 
the massless dilaton goes from mediating a long-range scalar gravity-type force 
to the nonlocality of the Bohm-Sarfatti Quantum Potential whereby the Quantum Force 
carried by Bohmions does not necessarily fall off with distance. 

As to the tachyon Joseph Polchinski says: "... the negative mass-squared means that 
the no-string 'vacuum' is actually unstable ...".  Closed string tachyons localized at 
orbifolds may be physically equivalent to what Schroer describes in hep-th/9908021 as 
"... any compactly localized operator applied to the vacuum generates clouds of pairs of 
particle/antiparticles, unless the system is free ...". Since orbifolds are identified with 
fermion particles, their localized tachyons can be physically interpreted as describing 
the virtual particle-antiparticle clouds that dress the fermion particles. ...". 

( for details about fermions as orbifolds see viXra 1210.0072 )

Here is how all this works with
Penrose-Hameroff Quantum Consciousness: 

In Journal of Cosmology 14 (2011) ( journalofcosmology.com/Consciousness160.html ) Penrose and 
Hameroff said "... consciousness depends on biologically 'orchestrated' quantum 
computations in collections of microtubules within brain neurons ...

Microtubules are lattices of tubulin dimers ...[  ]... Discrete states of tubulins ... 
act as bits, switching between states, and interacting ... with neighbor tubulin states ... 



orchestrated ... reduction of the quantum state ... (Orch OR) is taken to ... be a 
quantum-gravity process related to the fundamentals of spacetime geometry ... 
[and to] result in a moment of conscious awareness and/or choice ...

'OR' here refers to the ... viewpoint that ... the reduction R of the quantum state 
('collapse of the wavefunction') ... is an actual physical phenomenon which is not part of 
the conventional unitary formalism U of quantum theory (or quantum field theory) ... 

OR is taken to ... result from the mass displacement between the ... quantum-
superposed alternative... quantum state[s] ... being sufficient, in gravitational terms, for 
the superposition to become unstable. ... 
the superposition reduces to one of the alternatives in a time scale τ that can
be estimated (for a superposition of two states each of which can be taken to be 
stationary on its own) according to the formula

τ ≈ ℏ/EG.
Here ℏ (=h/2π) is Dirac's form of Planck's constant h and EG is the gravitational self-
energy of the difference between the two mass distributions of the superposition. 
... For a superposition for which each mass distribution is a rigid translation
of the other, EG is the energy it would cost to displace one component of the 
superposition in the gravitational field of the other, in moving it from coincidence to the 
quantum-displaced location ...
The separation is ... a space-time separation, not just a spatial one. Thus the time of 
separation contributes as well as the spatial displacement. Roughly speaking, it is the 
product of the temporal separation T with the spatial separation S that measures the 
overall degree of separation, and OR takes place when this overall separation reaches 
a critical amount. ...
To estimate S, we compute (in the Newtonian limit of weak gravitational fields) the 
gravitational self-energy EG of the difference between the mass distributions of 
the ... superposed states. ... The quantity S is ... given by: S ≈ EG and T ≈ τ, whence

τ ≈ ℏ/EG , i.e. EG ≈ ℏ/τ.
Thus ... OR occurs with the resolving out of one particular space-time geometry from 
the previous superposition when, on the average, τ ≈ ℏ/EG  
... this is ... an element of proto-consciousness 

... In the 1970s neurophysiologist Benjamin Libet performed experiments on patients 
having brain surgery while awake ... Libet determined that conscious perception of a
stimulus required up to 500 msec of brain activity post-stimulus, but that conscious 
awareness occurred at 30 msec poststimulus, i.e. that subjective experience was 
referred 'backward in time'. .. The Orch OR scheme allows conscious experience to be 
temporally non-local to a degree, where this temporal non-locality would spread to the 
kind of time scale τ that would be involved in the relevant Orch OR process, which 
might indeed allow this temporal non-locality to spread to a time τ = 500ms ...". 



Here is my view of the role of gravitational self-energy: 

First consider Superposition of States involving one tubulin 

with one electron of mass m and two different position states separated by a . 
The Superposition Separation Energy Difference is the gravitational energy

E = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm ... 

Since the human brain is on the order of 10 cm, its volume is about 10^3 cm^3. 
Since the human brain has about 10^18 tubulin electrons, 
the human brain has about 10^18 / 10^3 = 10^15 tubulin electrons/cm^3 

Since for an electron Compton radius = 10^(-11) cm 
and Schwarzschild radius = 10^(-55) cm 
and since the speed of light c = 3 x 10^10 cm/sec 
and since E_electron = G m^2 / a 
we have for a single Electron 

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) = 
=( Compton / Schwarzschild ) ( a / c )

where
2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and
h / m c = Compton Radius of the Sidharth Kerr-Newman naked singularity model of an 
elementary particle of mass m 
so that (ignoring for simplicity some factors like 2 and pi etc )

T = h / E  = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition 

Jack Sarfatti said "... Since all the Electrons are nonlocally connected into a coherent 
whole ... change m to M = Nm for a network of N connected ...[ tubulin/electrons ]... We 
are ... looking at ... the gravity self energy of the whole. Since it also has to be a metric 
fluctuation ... use Wheeler's "L" for the scale of ... metric quantum gravity fluctuation ... 
So how do we relate L to the microdisplacements of the pieces of the whole? 
The obvious thing ... is L^3 = N a^3 [where] "a" is the displacement of each piece. ...". 

Jack Sarfatti defines 
the Superposition Energy E_N of N superposed Conformation Electrons in N Tubulins 
as

E_N = G M^2 / L
where L is the mesoscopic quantum phase coherence length 
for the collective mode of N Conformation Electrons of total mass M in the N Tubulins, 
so that

E_N = N^2 G m^2 / a N^(1/3) =
= N^(5/3) G m^2 / a=
= N^(5/3) E_electron



To get the decoherence time for the system of N Tubulin Electrons recall that 
(ignoring for simplicity some factors like 2 and pi etc )

T_electron = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec 

so that

T_N = h / E_N = h / N^(5/3) E_electron =
= N^(-5/3) T_electron =
= N^(-5/3) 10^26 sec

So we have the following rough approximate Table of Decoherence Times T_N 
for various phenomena and structures involving various Numbers of Tubulin Dimers:

            Time                       Number of     Scale L = 
             T_N                        Tubulins     = N^(1/3) s 
 
      10^(-43) sec (Planck)               10^41       500 km 
 
      10^(-5)  sec                        10^18         1 cm 

  5 x 10^(-4)  sec (2 kHz)                10^17         0.5 cm 

 25 x 10^(-3)  sec (40 Hz)                10^16         0.2 cm 
100 x 10^(-3)  sec (EEG alpha)        4 x 10^15         0.16 cm
500 x 10^(-3)  sec (Libet)          1.5 x 10^15         0.11 cm

Note that Quantum States involving 10^15 to 10^16 tubulins 
( 0.1 to 1 % of the 10^18 tubulins in a human brain) 
give Decoherence Times on the order of human brain waves such as 

Beta waves (14 to 30 Hz), 
Alpha waves (8 to 13 Hz),

Theta waves (4 to 7 Hz), and 
Delta waves (1 to 3 Hz). 

and Schumann resonances such as 
7.8, 14, 20, 26, 33, 39 and 45 Hz

and the Libet conscious perception time of up to 500 msec. 



Penrose and Hameroff also said ( journalofcosmology.com/Consciousness160.html ) 
"... How could microtubule quantum states in one neuron extend to those in other 

neurons throughout the brain? ...".

Penrose and Hameroff propose quantum tunneling through gap junctions 
but I favor the use of 

Resonant Connections among Quantum States 
mediated by Bohmions of the Bohm-Sarfatti Quantum Potential 

where the Bohmions are the massless spin 2 states of 26-dim Bosonic String Theory 
with Strings physically interpreted as World-Lines and fermions arising from orbifolding. 

( for details about fermions as orbifolds see viXra 1210.0072 )

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) "... the total 
force ... from the quantum potential ... does not necessarily fall off with distance and 
indeed the forces between particles may become stronger ... This is because ... 

the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

so 
Resonant Connections do not decline as inverse square of distance like Gravity 

but if based on Bohmions of the Bohm-Sarfatti Quantum Potential 
can be strong connections regardless of spacetime separation. 

The Bohm-Sarfatti Quantum Potential is so called because 
since it is derived from the massless spin 2 states of 26-dim Bosonic String Theory 

it inherits a Back-Reaction Property similar to that of General Relavity 
advocated by Jack Sarfatti whose basic idea is

a reciprocal Back-Reaction of the particles of the Quantum State Form on the Quantum 
Potential just as General Relativlty has Matter/Enmergy back-reaction on Geometry. 
Jack Sarfatti has pointed out that conscious back-reaction could violate the assumption 
of equilibrium that ordinary quantum theory uses to obtain the Born approximation, 
noting that Antony Valentini in quant-ph/0203049 said "... pilot-wave theory indeed 
allows ... one to consider arbitrary 'nonequilibrium' initial distributions ...". 

The Resonant Connection process is like that of Quantum Electrodynamics 
described by Carver Mead in his book "Collective Electrodynamics" (MIT 2000) 
There is a "... first-order effect in which energy flows from the high-amplitude resonator 
to the low-amplitude resonator ... the energy shifts back and forth between ... 
two ... coupled ... resonators ... despite an arbitrary separation between the 
resonators ... With the two resonators coupled, the energy shifts back and forth 
between the two resonators in such a way that the total energy is constant ... 
The conservation of energy holds despite an arbitrary separation between the resonators ...". 



Paola Zizzi drew analogy between the Inflation Era of our Universe 
and the Quantum Consciousness process of human thought formation. 
The human brain contains about 10^18 tubulins in cylindrical microtubules.
Each tubulin contains a Dimer that can be in one of two binary states.

in the illustration (from a Rhett Savage web site), the red dimer has its electron in 
the down state and the blue dimer has its electron in the up state.
Each tubulin is about 8 x 4 x 4 nanometers in size
and contains about 450 molecules (amino acids) each with about 20 atoms.

If about 10% of the brain is involved in a given conscious thought,
it involves about 10% of 10^18 or about 10^17 tubulins.

Since 10^17 is about 2^56,
the mathematics of that thought is described by the Clifford algebra Cl(56)
which
is (by 8-periodicity) Cl(56) = Cl(7x8) =
= Cl(8) x ...(7 times tensor product)... x Cl(8) =
= 7 states of the basic Clifford algebra Cl(8)

That may account for 
 "The Magical Number Seven, Plus or Minus Two:
 Some Limits on our Capacity for Processing Information"
by George Miller available on the web at psychclassics.yorku.ca/Miller/ 



Clifford Algebra Iterated Growth:

David Finkelstein’s Cl(16) Fundamental Quantum Structure 
of Nested Real Clifford Algebras:

Start with Empty Set = 0 

Real Dimension of each Clifford Algebra of Precursor Space: 

0 = Cl(0) = {-1,+1} = Yin and Yang emerge from Tai Chi  
\
1 = Cl(Cl(0)) = Real 
\
1 + 1 = Cl(1) = Cl(Cl(Cl(0))) = Complex
\
1 + 2 + 1 = Cl(2) = Cl(Cl(1)) = Cl(Cl(Cl(Cl(0)))) = Quaternion 
\
1 + 4 + 6 + 4 + 1 = Cl(4) = Cl(Cl(2)) = Cl(Cl(Cl(Cl(Cl(0)))))
\
1 + 16 + 120 + ... = Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0))))))
\
1 + 65,536 + ... = Cl(65,536) = Cl(Cl(16)) = Cl(Cl(Cl(Cl(Cl(Cl(Cl(0)))))))
(by Real Clifford Algebra 8-Periodicity) = Cl(16) x...(16 times)...x Cl(16)

John von Neumann said (“Why John von Neumann did not Like the Hilbert Space 
Formalism of Quantum Mechanics (and What he Liked Instead)” by Miklos Redei 
in Studies in the History and Philosophy of Modern Physics 27 (1996) 493-510):  
 “... if we wish to generalize the lattice of all linear closed subspaces 
 from a Euclidean space to infinitely many dimensions, 
 then one does not obtain Hilbert space ... our “case I_infinity” ... 
 but that configuration, which Murray and I called “case II1” ...”.
Completion of the Union of All Finite Tensor Products of Cl(16) with itself
gives a generalized Hyperfinite II1 von Neumann Factor that in turn gives a 
realistic Algebraic Quantum Field Theory (AQFT).
Since Cl(16) is the Fundamental Building Block of a realistic AQFT with the
structure of a generalized Hyperfinite II1 von Neumann Factor,
in order to understand how realistic AQFT works in detail,
we must understand the Geometric Structure of Cl(16). 



Spinor Iterated Growth: 
-----------------------------------------------

0 = Integers

-----------------------------------------------

1 = Real Numbers (basis = {1}) 

-----------------------------------------------

2 = Complex Numbers C (basis = {1,i}) = Cl(1) = half-spinors of Cl(4) Minkowski

These half-spinors are the basis of the conventional Fermionic Fock Space 
Hyperfinite II1 von Neumann Factor Algebraic Quantum Field Theory (AQFT) 

-----------------------------------------------

4 = Quaternions Q  (basis = {1,i,j,k}) = Cl(2) = half-spinors of Cl(6) Conformal 

WHICH CORRESPOND TO TETRAHEDRA

-----------------------------------------------



----------------------------------------------- 

8 = Octonions O (basis = {1,i,j,k,I,J,K,E}) = half-spinors of Cl(8)

WHICH CORRESPOND TO 
Chen-Engel-Glotzer (arXiv 1001.0586 ) DIMER PAIRS OF TETRAHEDRA 

-----------------------------------------------

2^(8/2) = 2^4 = 16 = full spinors of Cl(8) = vectors of Cl(16) 

-----------------------------------------------

2^(16/2) = 2^8 = 256 = 4 x 64 = full spinors of Cl(16) 

These are the basis of the unconventional generalization of 
the Hyperfinite II1 von Neumann Factor 
that I use for Algebraic Quantum Field Theory (AQFT)
-----------------------------------------------
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)
Such a large number as 2^128 is useful in describing 
the inflationary expansion of our universe 
and the production of the large number of particles that it contains. 



Iterated Growth Physics
Clifford:  n grows to 2^n
0
2^0 = 1 = Cl(0) 
2^1 = 2 = Cl(1)
2^2 = 4 = Cl(2)
2^4 = 16 = Cl(4) 
2^16 = 65,536 = Cl(16) = Cl(8)xCl(8)

65,536 + 1 = 65,537 = 2^2^4 + 1 is the largest known Fermat Prime
=================================================

Spinor:  n grows to 2^(n/2)   (The Spinor Growth Pattern is due to David Finklestein.)

0 = Integers
2^(0/2) = 2^0 = 1 = Real Numbers
2^(1/2) = sqrt(2)
2^(sqrt(2)/2) = 2^0.707 = 1.63
2^(1.63/2) = 1.76
2^(1.76/2) = 1.84 
... approaches 2 ... 

2 = Complex Numbers C = Cl(1) = half-spinors of Cl(4) Minkowski
2^(2/2) = 2   fixed 

4 = Quaternions Q = Cl(2) = half-spinors of Cl(6) Conformal
2^(4/2) = 2^2 = 4  fixed 

Complex and Quaternion Qantum Processes are Unitary 
and do not grow

6 = Conformal Physical Space
2^(6/2) = 2^3 = 8 Octonions O
2^(8/2) = 2^4 = 16 = full spinors of Cl(8)

Cl(8) triality: 8vector = 8+half-spinor = 8-half-spinor
F4 = 28 + 8+8+8

2^(16/2) = 2^8 = 256 = full spinors of Cl(16)
Cl(16) triality: 64vector = 64++half-half-spinor = 64--half-half-spinor

E8 = (28+28) + 64+64+64
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)

2^127 = 1.7 x 10^38 = half-spinor of Cl(256) = ( Mplanck / Mproton )^2 
2^127 - 1 is a Mersenne Prime

Octonion Quantum Processes are NonUnitary 
and can grow during Big Bang Inflation 

until the Zizzi Inflation Decoherence Limit of sqrt(2^128) = 2^64 qubits is reached.  



Each qubit at the Decoherence End of Inflation corresponds 
to a Planck Mass Black Hole which transforms into 
2^64 = 10^19 first-generation fermion particle-antiparticle pairs.  
The resulting 2^64 x 2^64 = 2^128 = 10^19 x 10^19 = 10^38 fermion pairs 
constitutes a Zizzi Quantum Register of order n_reh = 10^38 = 2^128.
Since, as Paola Zizzi says in gr-qc/0007006 : 
"... the quantum register grows with time ... At time Tn = (n+1) Tplanck 
the quantum gravity register will consist of (n+1)^2 qubits ...", 
we have the number of qubits at Reheating:
Nreh = ( n_reh )^2 = ( 2^128 )^2 = 2^256 = 10^77
Since each qubit at Reheating should correspond to fermion particle-antiparticle pairs 
we have the result that
the number of particles in our Universe at Reheating is about 10^77 nucleons.
=======================================================

64-dim Spinor Structure CxQxO
(The 64-dim spinor structure CxQxO is due to Geoffrey Dixon.)

Cl(16) Triality 64 = 2x4x8 = (CxQ)xO
CxQ represents: 

1xQ = 4-dim Minkowski M4 Physical Spacetime
ixQ = 4-dim CP2 Internal Symmetry Space

O represents: 
8vector = 8 gammas of 8-dim Octonionic Spacetime

8+half-spinor = 8 fermion particles (e, ur, ug, ub ; db, dg, db, nu)
8-half-spinor  = 8 fermion antiparticles

CxQxO represents:  
64vector = 8 components of each of 8 gammas 

64++half-half-spinor = 8 components of each of 8 fermion particles
64--half-half-spinor = 8 components of each of 8 fermion antiparticles

-----------------------------------------------------------------------------------------------------
Full spinors of Cl(256)
2^128 = 2^64 x 2^64 = 

= all possible states/subsets of 8 components 
of 8 fermion particles and 8 fermion antiparticles

=========================================================
The Fermat primes, of the form 2^2^k + 1, include:

2 + 1 = 2^1 + 1 = 2^2^0 + 1 = 2+1 = 3
2^2 + 1 = 2^2 + 1 = 2^2^1 + 1 = 4+1 = 5
2^2^2 + 1 = 2^4 + 1 = 2^2^2 + 1 = 16+1 = 17
2^2^2^2 + 1 = 2^16 + 1 = 2^2^4 + 1 = 65,536+1 = 65,537  
2^2^3 + 1 = 2^8 + 1 = 257 is the only other known Fermat prime.

The Mersenne Primes, of the form 2^k - 1 for prime k, include:
2^2 -1 = 4-1 = 3
2^3 - 1 = 8-1 = 7
2^7 - 1 = 128-1 = 127
2^127 - 1 = approximately 1.7 x 10^38
2^(2^127 - 1) - 1 may or may not be prime. Its primality is not now known.
Some other Mersenne Primes are 2^k - 1   
for k = 5, 13, 17, 19, 31, 61, 89, 107, 521, 607, and 1279.



Cl(16) has 2^16 = 65,536 elements with graded structure

1
16
120
560
1820
4368
8008
11440
12870
11440
8008
4368
1820
560
120
16
1

The 16-dim grade-1 Vectors of Cl(16) are D8 = Spin(16) Vectors
that are acted upon by the 120-dim grade-2 Bivectors of Cl(16)
which form the D8 = Spin(16) Lie algebra.

Cl(16) has, in addition to its 16-dim D8 Vector and 120-dim D8 Bivector
bosonic commutator structure, a fermionic anticommutator structure
related to its sqrt(65,536) = 256-dim spinors which reduce 
to 128-dim D8 +half-spinors plus 128-dim D8 -half-spinors.
Pierre Ramond in hep-th/0112261 said:
 “... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective 
 plane ... [ represented by ]... the SO(9) spinor operators [ which ] satisfy 
 Bose-like commutation relations ... Curiously,
 if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting,
 the F4 algebra is still satisfied ...”.

The same reasoning applies to other exceptional groups that have octonionic 
structure and spinor component parts, including:

E6 = D5 + U(1) + 32-dim full spinor of D5
and

248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8.



F4 and E8: 
               Commutators and AntiCommutators 

Frank Dodd (Tony) Smith Jr. - 2013

Abstract: 

Realistic Physics models must describe both commutator Bosons and 
anticommutator Fermions so that spin and statistics are consistent. 
The usual commutator structure of Lie Algebras can only describe Bosons, 
so a common objection to Physics models that describe both Bosons and Fermions  
in terms of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
is that they violate consistency of spin and statistics by using Lie Algebra 
commutators to describe Fermions. 
However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie 
Algebra F4 can be described using anticommutators as well as commutators. 
This essay uses the periodicity property of Real Clifford Algebras to show 
that E8 can also be described using anticommutators as well as commutators 
so that it may be possible to construct a realistic Physics model 
that uses the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

E8 also inherits from F4 Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  



Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and 
half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements 
so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics and are wrong. 

However, Pierre Ramond has shown in hep-th/0112261 as shown that the 
exceptional Lie Algebra F4 can be described using anticommutators as well as 
commutators. 

The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

and their hermitian conjugates, and where k = 1, 2, 3. 
Under SO(9), the A[k]_i transform as 9, B[k]_a transform as 16, and A[k]_0 is a 
scalar. They satisfy the commutation relations of ordinary harmonic oscillators 



Note that the SO(9) spinor operators satisfy Bose-like commutation relations 

The generators T_ij and T_a 

satisfy the F4 algebra, 

so that the structure constants are given by 

The last commutator requires the Fierz-derived identity 

from which we deduce 

To satisfy these commutation relations, we have required both A_0 and B_a 
to obey Bose commutation relations 

(Curiously, 
if both [ A_0 and B_a ] are anticommuting, the F4 algebra is still satisfied). ...".



The 1 + 9 + 16 = 26 oscillators 

represent the 26-dim lowest-dimensional non-trivial represenstion of 52-dim F4 .

The 36 + 16 = 52 generators 

represent the 52-dim adjoint representation of F4 written as commutators. 

By the remark shown in bold in the quote above, Ramond states that 
the 16 Spinor oscillators B[k]_a can be written as anticommutators 
as well as commutators and that both cases produce the 52-dim F4 algebra. 

Physically, this means that if you use the 52-dim F4 to build a physics model 
with Fermions being represented by 16-dim F4 / SO(9) = OP2 
then 
you can use the anticommutator structure of the 16-dim B[k]_a 
to satisfy the spin-statistics theorem 
because 
the B[k]_a represent a 16 of SO(9) which is also OP2 = F4 / SO(9) . 

To see how this anticommutator structure extends to E8, 
note that the lowest-dimensional non-trivial representation of E8 is 248-dim 
and that the adjoint representation of E8 is also 248-dim. 



As shown by T. Fulton in J. Phys. A: Math. Gen. 18 (1985) 2863-2891 
(quotation slightly modified due to typographical considerations etc): 

"... Schwinger ... has studied the generators and irreps of SU(2) in terms of two 
Bose oscillators (hereafter abbreviated SHO) ... the algebras of the classical 
groups ... A(n) ; B(n) ; D(n) ; C(n) have been realized in terms of Fermi oscillators. 
The spinor irreps of the orthogonal groups ... are the only ones which ... have been 
constructed ... using Fermi oscillators. These irreps involve various nunbers of 
Fermi oscillator creation operators a†_i 
...
the elementary spinor irreps of the orthogonal groups can be written in terms of a 
single SHO creation operator acting on the vacuum state ... the 'vacuum state' does 
not have zero weight, but is an element of a spinor irrep. 
... 
For D(n), the 'vacuum state', together with all states formed by even powers of a†  
operating on this state, up to the maximum possible such power, constitute the 
elements of one of the elementary spinor irreps; all possible odd powers of a† , 
operating on the 'vacuum', constitute the set of all elements of the other elementary 
spinor irrep ... 
... 
F(4) ... we have elementary irrep f1 = 26-dim 
so that D(13) = SO(26) contains F4 
The other elementary irrep of F(4) is f2 = 52-dim 
... 
E(8) ... we have elementary irrep f1 = 248-dim 
The simplest embedding of E(8) is to choose D(124) = SO(248) contains E(8) ...". 

Physically, if you use the 248-dim E8 to build a physics model 
with Fermions being represented by 128-dim E8 / D8 = (OxO)P2 
and 
if E8 inherits anticommutator structure from F4 
then
you can use anticommutator structure of the 128-dim (OxO)P2 
to satisfy the spin-statistics theorem. 



 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure 
from the two copies of F4 embedded in two copies of Cl(8) whose tensor product 
produces Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting 
anticommutator structure from the two copies of F4 embedded in two copies of 
Cl(8) whose tensor product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics, 
so that evaluation of such models as Garrett Lisi's E8 TOE 
and my E8 Physics model at http://vixra.org/abs/1108.0027 should be based 
on other criteria such as consistency with experimental observations.

http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf


Cl(16) contains E8
Cl(16) = 1 + 16  + 120 + 560 + 1820 + ... + 16 + 1= 

= ( (64++ + 64--) + (64+- + 64-+) ) x 256 

Cl(16) = Cl(8)1 x Cl(8)2 where Cl(8)1 contains F41 and Cl(8)2 contains F42

( 8ofF41 x 8ofF42 ) + 28ofF41x1ofCl(8)2 + 28ofF42x1ofCl(8)1 = 64 + 28 + 28 = 120ofE8

( 8+ofF41 + 8-ofF41 ) x ( 8+ofF42 + 8-ofF42 ) gives ( 64++ + 64-- )ofE8 
(because the terms ( 64+- + 64-+ ) are rejected as unphysical mixed helicity)

( The notation -> denotes a Maximal Contraction )

E8 = 120 + ( 64++ + 64-- ) 
E8 -> A7 = SU(8) part of U(8) for 8 position x 8 momentum = 64 generators

- semidirect product with -
28 + 64 + 1 + 64 + 28 Heisenberg Algebra H92 for 

28 gauge bosons for A2xA1xA0 = SU(3)xSU(2)xU(1) plus 
D3 = Spin(2,4) = A3 = SU(2,2) Conformal Gravity 

and for 
64 = 8x8 of 8 components of 8 Fermions

E7.5 ->E7 - semidirect product with - 28+1+28 Heisenberg Algebra H28 
28 = Quaternionic Jordan Algebra J4(Q) =(bijection)=  D4

D4 = Spin(8) = (Standard Model + Gravity) Gauge Bosons

E7 -> E6 - semidirect product with - 27+1+27 Heisenberg Algebra H27 
27 has 3 diagonal generators of Quaternion SU(2) + ( 8 + 8 ) Fermions) + 8 Spacetime vectors

 27 = Octonionic Jordan Algebra J3(O) =(bijection)= J4(Q)o  

E6 -> D5 = Spin(10) - semidirect product with - 16+1+16 Heisenberg Algebra H16 
16 = (26-10)-dim Fermion part of J3(O)o 

E6 = F4 + J3(O)o 26-dim traceless part of 27-dim Jordan Algebra J3(O)

F4 = 8 + 28 + ( 8+ + 8- ) 
F4 -> B3 = ( Spin(6) + S6 ) - semidirect product with - 15+1+15 Heisenberg Algebra H15 

for 15 D3 = Spin(2,4) Conformal Gauge Bosons 
6-dim Conformal Spacetime reduces to M4 Physical Spacetime

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = ( 8+ + 8- ) x 16



To study the E8 substructure of Cl(16), 
note that the 120-dimensional bosonic Cl(16) bivector part of E8 decomposes, 
with respect to factoring Cl(16) into the tensor product Cl(8) x Cl(8) allowed 
by 8-periodicity, into 1x28 + 8x8 + 28x1 



The 256-dim spinor of Cl(16) decomposes as the direct sum of 
the two 128-dim half-spinor representations, i.e., as one generation and one anti-
generation. 

248-dim E8 contains the 128-dim D8 Cl(16) half-spinor representation of one 
generation of Fermion Particles and AntiParticles, 
 but 
does not contain any of the anti-generation D8 Cl(16) half-spinor. 

Note that if you tried to build a larger Lie Algebra than E8 within Cl(16) 
by using the anti-generation D8 Cl(16) half-spinor, you would fail 
because the construction would be mathematically inconsistent, 
so 
E8 is the Maximal Lie Algebra within Cl(16). 

Decompose, with respect to factoring Cl(16) into Cl(8) x Cl(8), 
the 128-dim fermion one-generation representation into two 64-dim fermion 
representations in terms of their 8 covariant components with respect to 8-dim 
spacetime as: 

one 64 = 8x8 representing 8 fundamental left-handed fermion particles in terms 
of their 8 covariant components with respect to 8-dim spacetime 
and
the other 64 = 8x8 representing 8 fundamental right-handed fermion antiparticles. 

  



Cl(Cl(4)) = Cl(16) containing E8 
Frank Dodd (Tony) Smith, Jr. - 2011 

Cl(4): 
1 grade-0: s
4 grade-1: x y z t     - M4 physical spacetime
6 grade-2: a b c d e f - M4L Lorentz transformations
4 grade-3: x y z t     - CP2 internal symmetry space
1 grade-4: s

Cl(Cl(4)) = Cl(16) for which Physical Interpretations 
are based on Triality whereby   
x y z t x y z t  corresponds to 
8-dim M4xCP2 Kaluza-Klein SpaceTime
8 elementary Fermion Particles 
8 elementary Fermion AntiParticles. 
The 8-dim M4xCP2 Kaluza-Klein interpretation is 
used for Cl(16) grade-1 in which  
x y z t x y z t occur as single elements
The 8 Fermion Particle - 8 Fermion AntiParticle 
interpretation is used for the gauge forces of grade-2 
in which x y z t x y z t occur as antisymmetric pairs. 

1 grade-0: 
s 

16 grade-1: 
s
x y z t     - M4 physical spacetime
a b c d e f 
x y z t     - CP2 internal symmetry space
s

Further Physical Interpretations: 
Even-Odd Clifford Dual to M4 physical spacetime:
s       a b c 
Even-Odd Clifford Dual to CP2 internal symmetry space:
d e f     s



120 grade-2: 
sx sy sz st
sa sb sc sd se sf
sx sy sz st              ss

xy xz xt                     
xa xb xc xd xe xf
xx xy xz xt              xs

yz yt                       
ya yb yc yx ye yf
yx yy yz yt              ys

zt                          
za zb zc zd ze zf
zx zy zz zt              zs

ta tb tc td te tf
tx ty tz tt              ts

ab ac ad ae af
ax ay az at              as

bc bd be bf
bx by bz bt              bs

cd ce cf
cx cy cz ct              cs

de df
dx dy dz dt              ds
ef
ex ey ez et              es
fx fy fz ft              fs
xy xz xt                 xs 
yz yt                    ys 
zt                       zs 
                         ts    



Physical Interpretations of the 120 grade-2 elements:  

28-dim D4 Spin(8) for Standard Model Gauge Groups:  

xy xz xt                     
yz yt                       
zt  
                        
xx xy xz xt |
yx yy yz yt | - This is U(4) that contains SU(3).
zx zy zz zt |   U(2) = SU(2)xU(1) arises from 
tx ty tz tt |   CP2 = SU(3)/U(2) by Batakis.

xy xz xt                
yz yt               
zt                   

28-dim D4 Spin(8) for Conformal Gravity: 

sa sb sc sd se sf

ss 

ab ac ad ae af |
bc bd be bf    | - This is Spin(2,4) Conformal Group 
cd ce cf       |   that gives
de df          |   Gravity by MacDowell-Mansouri.
ef             |

as
bs
cs
ds
es
fs



64-dim to describe 8-dim Kaluza-Klein SpaceTime: 
Consider 8-dim K-K as Octonion Spacetime 
with Octonion basis {1,i,j,k,E,I,J,K}. 
For each of the 8 x y z t x y z t Position dimensions 
there are 8 Momentum dimensions represented by 
s a b c s d e f and basis elements {1,i,j,k,E,I,J,K}. 
The a b c correspond to an SU(2) and so to {i,j,k}. 
The d e f correspond to another SU(2) and to (I,J,K}. 

8 s-terms for Real Part of Octonion SpaceTime: 
sx sy sz st
sx sy sz st   

8 s-terms for E-Imaginary Part of Octonion SpaceTime: 
xs
ys
zs
ts
xs 
ys 
zs 
ts
       
24 M4 ijkIJK components of Octonion SpaceTime:         
xa xb xc xd xe xf
ya yb yc yx ye yf
za zb zc zd ze zf
ta tb tc td te tf
       
24 CP2 ijkIJK components of Octonion SpaceTime:   
ax ay az at         
bx by bz bt           
cx cy cz ct           
dx dy dz dt            
ex ey ez et             
fx fy fz ft           



E8 is constructed from Cl(16) using grade-2 and half-Spinors
so consider Spinors of Clifford Algebras: 



Extend the 8x8 part like a checkerboard 
and extend the 1x7 and 7x1 strips for p =0 and q = 0 
The extension (at the stage of extending by 3 steps) looks like this: 

The real (green) and complex (white) and quaternion (yellow) types continue in a consistent pattern after extension. 



Real Spinors (signatures (2,2) (3,1))
Cl(4) = M4(R) = 4x4 Real Matrix Algebra

Cl(8) = M16(R) (signature (0,8)) 
Cl(16) = M16(R) (x) M16(R) = M256(R) (signature (0,16))

Physically, the Real Structures describe 
High-Energy (near Planck scale) Octonionic Physics. 

Cl(4) Spinors: 
4-dim x y z t space on which M4(R) matrices act. 
With Spinors defined in terms 
of Even Subalgebra of Clifford Algebra, 
M4(R) reduces to M2(R) + M2(R) 
and Cl(4) Spinors reduce to sum of half-Spinors as
2-dim x y space plus 2-dim z t space. 

Cl(8) Spinors: 
16-dim space on which M16(R) matrices act. 
M16(R) reduces to M8(R) + M8(R) 
and Cl(8) Spinors reduce to sum of half-Spinors as
8-dim x y z t x y z t +space plus 
8-dim x y z t x y z t -space 
where Triality has been used to represent half-Spinors 
in terms of vectors x y z t x y z t that can be seen 
as Cl(4) structures. 

Cl(Cl(4)) = Cl(16) Spinors: 
256-dim space on which M256(R) matrices act. 
M256(R) reduces to M128(R) + M128(R) 
and Cl(16) Spinors (8+ + 8-)x(8+ + 8-) = 
= (64++ + 64--) + (64+- + 64-+) = 128pure + 128mixed
which reduces to sum of half-Spinors as 
128-dim pure space plus 128-dim mixed space. 
Only the pure half-Spinor 128-dim space is used to 
construct E8 = 120-dim grade-2 + 128-dim half-Spinor. 
The pure 128-dim half-Spinor 64++ + 64-- describes: 
8 covariant components of 8 Fermion Particles by 64++ 
8 covariant components of 8 AntiParticles by 64-- . 



Quaternion Spinors (signatures (0,4) (1,3) (4,0))
Cl(4) = M2(H) = 2x2 Quaternion Matrix Algebra

Cl(8) = M8(H) (signature (2,6)) 
Cl(16) = M8(H) (x) M8(H) = M128(H) (signature (4,12))

Physically, Quaternionic Structures describe 
Low-Energy (with respect to Planck scale) Physics 

which emerges after 
Octonion Symmetry is broken 

by “freezing out” a preferred Quaternion Substructure 
at the End of Inflation

so 
Quaternionic Structure is relevant for Low-Energy physics described by Cl(4) and 

observed directly by us now, 
but not relevant for Cl(8) or Cl(16) which describe High-Energy physics such as 

that of the Inflationary Era. 

Cl(4) Spinors: 
8-dim space on which M2(H) matrices act. 
With Spinors defined in terms 
of Even Subalgebra of Clifford Algebra, 
M2(H) reduces to H+H 
and Cl(4) Spinors reduce to sum of half-Spinors as
4-dim space plus 4-dim space
which enables Cl(4) to describe Fermion Particles as 
Lepton + RGB Quarks Particles by one H of H+H plus 
Lepton + RGB Quarks AntiParticles by the other H of H+H
but Cl(4) is not large enough to distingush Neutrinos 
from Electrons. To do that it should be expanded into 
Cl(6) of the Conformal Group (signature (2,4)) 
with Cl(6) = M4(H) and Even Subalgebra M2(H) + M2(H) 
giving a half-Spinor H+H for 8 Fermion Particles and 
another half-Spinor H+H for 8 Fermion AntiParticles. 
In a sense, this expands 4+4=8-dim Batakis Kaluza-Klein 
to a 6+4=10-dim CNF6 x CP2 Kaluza-Klein, 
with the M4 Minkowski M4 physical SpaceTime becoming a 
conformal CNF6 physical SpaceTime 
that is related to Segal Conformal Dark Energy. 



Higgs as Primitive Idempotent: 

Clifford Algebra Primitive Idempotents are described by Pertti Lounesto in his 
book Clifford Algebras and Spinors (Second Edition, LMS 286, Cambridge 2001)
in whch he said at pages 226-227 and 29:
"... Primitive idempotents and minimal left ideals An orthonormal basis of R(p,q) 
induces a basis of Cl(p,q), called the standard basis. 
Take a non-scalar element e_T, e_T^2 = 1, from the standard basis of Cl(p,q). 
Set e = (1/2)( 1 + e_T ) and f = (1/2)( 1 - e_T ), then e + f = 1 and ef = fe = 0. 
So Cl(p,q) decomposes into a sum of two left ideals
Cl(p,q) =Cl(p,q) e + Cl(p,q) f , where [ for n = p + q ] 
dim Cl(p,q) e = dim Cl(p,q) f = [dim] (1/2) Cl(p,q) = 2^(n-1).
Furthermore, 
if { e_T_1 , e_T_2 , ... , e_T_k } is a set of non-scalar basis elements 
such that e_T_i^2 = 1 and e_T_i e_T_j = e_T_j e_T_i , 
then letting the signs vary independently in the product
(1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,
one obtains 2^k idempotents which are mutually annihilating and sum up to 1. 
The Clifford algebra Cl(p,q) is thus decomposed into a direct sum of 2^k left 
ideals, and by construction, each left ideal has dimension 2^( n - k ) . 
In this way one obtains a minimal left ideal by forming a maximal product of non-
annilating and commuting idempotents.
The Radon-Hurwitz number r_i for i in Z is given by
i   0 1 2 3 4 5 6 7
r_i 0 1 2 2 3 3 3 3
and the recursion formula r_( i + 8 ) = r_ i + 4 . 
For the negative values of i one may observe that r_(-1) = -1 
and r_(-i) = 1 - i + r_( i + 2 ) for i > 1 .
r_-8 = 1 - 8 + r_10

Theorem. In the standard basis of Cl(p,q) there are always 
k = q - r_( q - p ) non-scalar elements e_T_i , e_T_i^2 = 1 , 
which commute, e_T_i e_T_j = e_T_j e_T_i , 
and generate a group of order 2^k . 

The product of the corresponding mutually non-annihilating idempotents,
f = (1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,

is primitive in Cl(p,q). 



Thus, the left ideal S = Cl(p,q) f is minimal in Cl(p,q).
Example ... In the case of R(0,7) we have k = 7 - r_7 = 4. Therefore the idempotent
f = (1/2)( 1 + e_124 ) (1/2)( 1 + e_235 ) (1/2)( 1 + e_346 ) (1/2)( 1 + e_457 )
is primitive to Cl(0,7) = 2^Mat(8,R). ...”. 

Further example of R(0,8) is discussed by Pertti Lounesto in his book 
“Spinor Valued Regular Functions in Hypercomplex Analysis” 
(Report-HTKKMAT-A154 (1979) Helsinki University of Technology) said  
[in the quote below I have changed his notation for a Clifford algebra 
from R_(p,q) to Cl(p,q)] at pages 40-42:
"... To fix a minimal left ideal V of Cl(p,q) 
we can choose a primitive idempotent f of Cl(p,q) so that V = Cl(p,q) f . 
By means of an orthonormal basis { e_1 , e_2 , ... , e_n } 
for [the grade-1 vector part of Cl(p,q)] Cl^1(p,q) we can construct 
a primitive idempotent f as follows: 
Recall that the 2^n elements
e_A = e_a_1 e_a_2 ... e_a_k , 
1 < a_1 < a_2 < ... < s_k < n
constitute a basis for Cl(p,q). ... 
dim_R V = 2^X , where X = h or X = h + 1 according as 
p - q = 0, 1, 2 mod 8 or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] . 
Select n - X elements e_A, e_A^2 = 1 , so they are pairwise commuting 
and generate a group of order 2^( n - X ) . 
Then the idempotent ...
f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) )
is primitive ... 
To prove this note that the dimension of (1/2)( 1 + e_A ) Cl(p,q) is ( 2^n ) / 2 
and so the dimension of Cl(p,q) f is ( 2^n ) / ( 2^( n - X) ) = 2^X . 
Hence,
 if there exists such an idempotent f , then f is primitive. 
To prove that such an idempotent f exists in every Clifford algebra Cl(p,q) 
we may first check the lower dimensional cases and then proceed by making use
of the isomorphism Cl(p,q) x Cl(0,8) = Cl(p, q + 8) 
and the fact that Cl(0,8) has a primitive idempotent
f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) 
= (1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 
- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )
with four factors [and where J = 12345678 ] ...
The division ring F = f Cl(p,q) f = { PSI in V | PSI f = f PSI } 
is isomorphic to R, C, or H



according as p - q = 0, 1, 2, mod 8, p - q = 3 mod 4, or p - q = 4, 5, 6 mod 8.  ...”.
In “Idempotent Structure of Clifford Alghebras” (Acta Applicandae Mathematicae 
9 (1987) 165-173) Pertti Lounesto and G. P. Wene said: 
“... An idempotent e is primitive if it is not a sum of two nonzero annihilating 
idempotents and minimal if  it is a minimal element in the set of all nonzero 
idempotents with order relation f < e if and only if ef = f = fe. 
These last two properties of an idempotent e are equivalent. An 
idempotent e is primitive if e is the only nonzero idempotent of the subring eAe. 
A subring S of A is a left ideal if ax is in S for all a in A and x in S. 
A left ideal is minimal if it does not contain properly any nonzero left ideals. 
... if S is a minimal left ideal of A, 
then either Ss = 0 or S = Ae for some idempotent e. 
Spinor spaces are minimal left ideals of a Clifford algebra. 
Any minimal left ideal S of a Clifford algebra A = Rp,q is of the form S = Ae for 
some primitive idempotent e of Rp,q. 
... if e is a primitive idempotent of Rp,q then 

e  0
0  0

is a primitive idempotent of Rp,q(2) = Rp+1,q+1 
... The maximum number of mutually annihilating primitive idempotents in the 
Clifford algebra Rp,q is 2^k where k = q - r_q-p . 
...[where]... r_i ...[is the]... Radon-Hurwitz number ... 
These mutually annihilating primitive idempotents sum up to 1. 
If mutually annihilating primitive idempotents sum up to 1, 
then in a simple ring, such a sum has always the same number of summands. 
... Lattices Generated by Idempotents
A lattice is a partially ordered set where each subset of two elements has a least 
upper bound and a greatest lower bound. Any set of idempotents of a ring A is 
partially ordered under the ordering defined by e < f if and only if ef = e = fe. 
If e and f are commuting idempotents, then ef and e + f - ef are, respectively, 
a greatest lower bound and a least upper bound relative to the partial ordering 
defined. Hence, any set of commuting idempotents generate a lattice. 
This lattice is complemented and distributive. 
...
Let e1 , e2 , ... , es in Rp,q be a set of mutually annihilating primitive idempotents 
summing up to 1. Then the set e1 , e2 , ... , es generates a complemented and 
distributive lattice of order 2^s , where s = 2^k , k = q - r_q-p
...
EXAMPLE [ I have changed the example from R3,1 to R0,8 and paraphrased ] 
In the Clifford algebra R0,8 = R(16) we have k = 8 - r_8 = 8 - 4 = 4 



and so primitive idempotents can have 4 commuting factors of type (1/2)(1 + eT) . 
Furthermore s = 2^k = 16 and so R0,8 can be represented by 16x16 matrices R(16), 
and there are 2^s = 2^16 = 65,536 commuting idempotents in the lattice generated 
by the 16 mutually annihilating primitive idempotents ... 
this lattice looks like ... a 16-dimensional analogy of the cube ...”. 

The Clifford algebra R0,8 = Cl(0,8)  is 2^8 = 16x16 = 256-dimensional with 
graded structure such that it 

is represented by the geometric structure of a simplex. 

The Spinors of R0,8 = Cl(0,8) are sqrt(256) = 16-dimensional with no simplex-
type graded structure so that it 

is represented by the geometric structure of a cube. 

248-dim E8 = 120-dim Cl(16) bivectors + 128-dim Cl(16) half-spinors and 
Cl(16) = Cl(8) x Cl(8)

so the structure of the 128-dim Cl(16) half-spinors is important for E8 
Physics. 

The Clifford algebra Cl(16) (also denoted R0,16) is the real 256x256 matrix 
algebra R(256) for which we have k = 16 - r_16 = 16 - 8 = 8
and so primitive idempotents can have 8 commuting factors of type (1/2)(1 + eT) . 
Furthermore s = 2^k = 256 and so R0,16 can be represented by 256x256 matrices 
R(256), and there are 2^s = 2^256 = 1.158 x 10^77 commuting idempotents in the 
lattice generated by the 256 mutually annihilating primitive idempotents. 

E8 lives in Cl(16) as 
248-dim E8 = 120-dim bivectors of Cl(16) + 128-dim half-spinor of Cl(16). 

Since Cl(16) bivectors are all in one grade of Cl(16) 
and Cl(16) half-spinors have no simplex-type graded structure 
E8 does not get detailed graded structure from Cl(16) gradings, 

but only the Even-Odd grading obtained by 
splitting 128-dim half-spinor into two mirror image 64-dim parts: 

E8 = 64 + 120 + 64 

E8 has only a Cl(16) half-spinor so there are in E8 Physics 2^(s/2) = 2^128 
commuting idempotents in the lattice generated by the 128 mutually 

annihilating primitive idempotents. 2^128 = about 3.4 x 10^38 the square root 
of which is about the ratio ( Hadron mass / Planck mass )^2  of the Effective 

Mass Factor for Gravity strength.



The typical Hadron mass can be thought of in terms of superposition of Pions: 

In E8 Physics, at a single spacetime vertex, a Planck-mass black hole is the Many-
Worlds quantum sum of all possible virtual first-generation particle-antiparticle 
fermion pairs permitted by the Pauli exclusion principle to live on that vertex.Once 
a Planck-mass black hole is formed, it is stable in in E8 Physics. Less mass would 
not be gravitationally bound at the vertex. More mass at the vertex would decay by 
Hawking radiation.Since Dirac fermions in 4-dimensional spacetime can be 
massive (and are massive at low enough energies for the Higgs mechanism to act), 
the Planck mass in 4-dimensional spacetime is the sum of masses of all possible 
virtual first-generation particle-antiparticle fermion pairs permitted by the Pauli 
exclusion principle. A typical combination should have several quarks, several 
antiquarks, a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons. Due to the Pauli exclusion principle, no fermion 
lepton or quark could be present at the vertex more than twice unless they are in 
the form of boson pions, colorless first-generation quark-antiquark pairs not 
subject to the Pauli exclusion principle. Of the 64 particle-antiparticle pairs, 12 are 
pions. A typical combination should have about 6 pions. 
If all the pions are independent, the typical combination should have a mass of 
0.14x6 GeV = 0.84 GeV. However, just as the pion mass of 0.14 GeV is less than 
the sum of the masses of a quark and an antiquark, pairs of oppositely charged 
pions may form a bound state of less mass than the sum of two pion masses. If 
such a bound state of oppositely charged pions has a mass as small as 0.1 GeV, and 
if the typical combination has one such pair and 4 other pions, then the typical 
combination should have a mass in the range of 0.66 GeV so that
 

sqrt( 3.4 x 10^38 ) = 1.84 x 10^19 
while Planck Mass = 1.22 x 10^19 GeV = 1.30 x 10^19 Proton Mass = 

= 1.85 x 10^19 Hadron Mass 



In terms of the Graded Structure of Cl(16) 
the 256 Cl(16) Primitive Idempotents can be understood 

in terms of graded structures of the Cl(8) and E8 substructures of Cl(16): 

The detailed E8 graded structure  8 + 28 + 56 + 64 + 56 + 28 + 8 
comes from the grades of the Cl(8) factors of Cl(16) = Cl(8)xCl(8). 

The Even 120 of E8 breaks down in terms of Cl(8) factors as 

120 = 1x28 + 8x8 + 28x1 = 28 + 64 + 28 

The Odd 128 = 64 + 64 breaks down as 

to become 
64 + 64 = 8 + 56 + 56 + 8 

Here are some details about the half-spinors of E8: 



The +half-spinors (red) and -half-spinors (green) of Cl(8) are the 8+8 = 16 
diagonal entries of the 16x16 real matrix algebra that is Cl(8), so that 
Cl(16) = Cl(8) x Cl(8) can be represented as: 

and 
the 16x16 = 256 spinors of Cl(16) (the diagonal entries of R(256)) can be 
represented as the sum of the diagonal product terms 

 + 
64+64 = 128

(these two (pure red and pure green) are the Cl(16) +half-spinor 
which decomposes physically into particles (red) and antiparticles (green)) 

  
+

 + 
64+64 = 128

(these two (mixed red and green) are the Cl(16) -half-spinor 
which do not decompose readily into particles (red) and antiparticles (green))



grade-0: 1 PurePI  

grade-1: 16 NotPI
grade-2: 120 NotPI
grade-3: 560 NotPI

grade-4: 1820 = 1792 + 14 MixedPI

                     + 14 PurePI

grade-5: 4368 NotPI
grade-6: 8008 NotPI
grade-7: 11440 NotPI

grade-8: 12870 = 12672 + 100 MixedPI  

                       +  98 PurePI

grade-9: 11440 NotPI
grade-10: 8008 NotPI 
grade-11: 4368 NotPI 

grade-12: 1820 = 1792 + 14 MixedPI

                      + 14 PurePI

grade-13: 560 NotPI 
grade-14: 120 NotPI 
grade-15: 16 NotPI 

grade-16: 1 PurePI



Only the PurePI Cl(16) +half-spinor has scalar grade-0 and pseudoscalar grade-16 

grade-0:   1 PurePI  

grade-4:  14 PurePI

grade-8:  98 PurePI

grade-12: 14 PurePI

grade-16:  1 PurePI

so it is the only half-spinor that can physically represent a Higgs scalar 
and is the only half-spinor in the E8 of E8 Physics. 

Further, for E8 to describe a consistent E8 Physics model, it must be that 
E8 = Cl(16) bivectors + Cl(16) +half-spinor 

with physical distinction between particles and antiparticles 
and that 

E8 does not contain the Cl(16) -half-spinor made up of particle/antiparticle 
mixtures. 

In the context of physics models, 
the Cl(16) -half-spinors correspond to fermion antigenerations that are not realistic 
and their omission from E8 allows E8 Physics to be chiral and realistic. 

E8 with graded structure  8 + 28 + 56 + 64 + 56 + 28 + 8  lives in Cl(16) 
as 

248-dim E8 = 120-dim bivectors of Cl(16) + 128-dim half-spinor of Cl(16). 

The two half-spinors of Cl(16) are Left Ideals of a Cl(16) Primitive Idempotent. 

Due to 8-periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) 
where x is tensor product. Let Primitive Idempotent be denoted by PI 
and J = 12345678 :  



Cl(16)PI = Cl(8)PI x Cl(8)PI

Cl(8)PI = (1/16) ( 1 + e_1248 ) ( 1 + e_2358 ) ( 1 + e_3468 ) ( 1 + e_4578 ) = 

= (1/16)( 1 
+ e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 

- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 
+ e_J ) = 

= (1/16)( 
1 + 

+ e_1248 + e_2358 + e_3468 
- e_3567 - e_4671 - e_5712

+ e_J

+ e_4578 + e_5618 + e_6728 + e_7138
 - e_6123 - e_7234 - e_1345 - e_2456

)



256-dim Cl(8) has graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
16-dim Cl(8)PI has graded structure 1 + 14 + 1 = 1 + (8+6) + 1 
16-dim Cl(8)PI = 8-dim Cl(8)PIE8 + 8-dim Cl(8)PInotE8 
where 
8-dim Cl(8)PIE8 has graded structure of only 8 in the middle grade
plus 
8-dim Cl(8)PInotE8 has graded structure 1 + 6 + 1
8-dim Cl(8)PIE8 is contained in the middle 64 of E8 graded structure 
8 + 28 + 56 + 64 + 56 + 28 + 8
so that 
since the physical interpretation of the middle 64 is 
8 momentum components of 8-dim position spacetime 
the 8-dim Cl(8)PIE8 corresponds to a one-component field over 8-dim spacetime 
and 
therefore Cl(8)PIE8 describes a scalar field over 8-dim spacetime 
and so a Higgs field in E8 Physics spacetime. 

8-dim Cl(8)PInotE8 with graded structure 1 + 6 + 1 
corresponds to the part of Cl(8)PI that is in Cl(8) but not in E8 
so that 

Cl(8) with graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1  
= 

Cl(8)PInotE8 with graded structure 1 + 6 + 1 
+ 

E8 with graded structure 8 + 28 + 56 + 64 + 56 + 28 + 8
and 
therefore Cl(8)PInotE8 describes the Clifford algebra structure beyond E8 
(1 scalar and 6 middle-grade and 1 pseudoscalar) 
that produces the half-spinors that belong to E8 
and 
therefore describes the coupling between the Higgs field and half-spinor Fermions. 

The Higgs-Fermion coupling, below the freezing out of a preferred Quaternionic 
substructure of 8-dim Octonionic E8 Physics spacetime, produces 
the Mayer Mechanism Higgs field of 8-dim Batakis Kaluza-Klein spacetime. 

The Higgs-Fermion coupling, below ElectroWeak Symmetry Breaking Energy, 
gives mass to Fermions. 



Since the 128-dim half-spinor part of E8 comes from 
Cl(16)PI = Cl(8)PI x Cl(8)PI

the E8 Higgs-Fermion is based on 
two copies (one from each Cl(8)PI factor) of a scalar Higgs field over 

spacetime 
so that 

two copies of Cl(8)PIE8 show that the E8 Physics Higgs field is 
a scalar doublet. 

As Cottingham and Greenwood said in their book “An Introduction to the 
Standard Model of Particle Physics” (2nd ed, Cambridge 2007): 
“... Higgs ... mechanism ...[uses]... a complex scalar field ... [i]n place of [which]... 
we [can] have two coupled real scalar fields ...”. 

As Steven Weinberg said in his book “The Quantum Theory of Fields, v. II” 
(Cambridge 1996 at pages 317-318 and 356):
“... With only a single type of scalar doublet, there is just one ... term that satisfies 
SU(2) and Lorentz invariance ... At energies below the electroweak breaking scale, 
this yields an effective interaction ... this gives lepton number non-conserving 
neutrino masses at most of order (300 GeV)^2 / M ... For instance, 
in the so-called see-saw mecanism, a neutrino mass of this order 
would be produced by exchange of a heavy neutral lepton of mass M ... 
M is expected to be of order 10^15 - 10^18 GeV, 
so we would expect neutrino masses in the range 10^(-4) - 10^(-1) ... 
A similar analysis shows that there are interactions of dimensionality six 
that violate both baryon and lepton number conservation, involving 
three quark fields and one lepton field. Such interactions would have 
coupling constants of order M^(-2), and would lead to processes like 
proton decay, with rates proportional to M^(-4). ...”. 

and 

the part of the Cl(16) Primitive Idempotent that is not in the E8 in Cl(16) 
is the product Cl(8)PInotE8 x Cl(8)PInotE8 of two copies of Cl(8)PInotE8 
each copy having graded structure 1 + 6 + 1 (grades 0 and 4 and 8) 
so that 
the part of the Cl(16) Primitive Idempotent that is not in the E8 in Cl(16) 
has graded structure 1 + 12 + 38 + 12 + 1 (grades 0 and 4 and 8 and 12 and 16). 
The total dimension of those Cl(16) grades are: 
1 and 1820 and 128870 and 1820 and 1. 



Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

Greg Trayling and W. E. Baylis in Chapter 34 of “Clifford Algebras - Applications 
to Mathematics, Physics, and Engineering”, 2004, Proceedings of 2002 Cookeville 
Conference on Clifford Algebras, ed. by Rafal Ablamowicz 
(see also hep-th/0103137) said: 
“... the exact gauge symmetries U(1)Y x SU(2)L x SU(3)C of the minimal standard 
model arise ...[from]... symmetries of ... a ... space with ... four extra spacelike 
dimensions ... 
[ compare the Batakis M4xCP2   4+4=8-dimensional Kaluza-Klein model ]...
Rather than embed the gauge broups into some master group, we infix the Dirac 
algebra into the ... Clifford algebra Cl(7)  ...[in which]... the unit vectors 
e1 ,e2 , ... , e7 are chosen to represent ... spacelike directions ... 
We further choose e1 , e2 , e3 to represent ... physical space and ... 
e4 , e5 , e6 , e7 to ... represent ... four ...dimensions ... orthogonal to physical space 
... [ compare the Cl(8) of E8 Physics which is represented by 16x16 matrices with 
two 8-dimensional half-spinor spaces and in which the 8 unit vectors 
e0 , e1 ,e2 , ... , e7 represent Batakis 8-dimensional spacetime M4xCP2 where 
e0 , e1 ,e2 , e3   represents M4 and   e4 , e5 ,e6 , e7   represents CP2 ]...
To describe one generation of the standard model, we use the algebraic spinor 
PSI in Cl(7) ... there are eight independent primitive idempotents that can each be 
used to reduce PSI to a spinor representing a fermion doublet ... 
Each of the eight ... primitive idempotents  ... projects PSI onto one of eight 
minimal left ideals of Cl(7) ...
[ compare the 8+8 = 16 primitive idempotents of Cl(8) which correspond to 8 first-
generation fermion particles and their 8 antiparticles ] ...
we previously disregarded the higher-dimensional vector components ... This ... 
vector space ... then ... affords a natural inclusion of the minimal Higgs field ... 
The Higgs field ... arises here simply as a coupling to the higher-dimensional 
vector components ...”. 

[ compare the E8 Physics model relationship between the Higgs and the Cl(8) 
primitive idempotents which live in grades 0 and 4 and 8 of Cl(8) ] 



Klaus Dietz in arXiv quant-ph/0601013 said:
“...  m-Qubit states are embedded in Cl(2m) Clifford algebra. ... 
This ... allows us to arrange the 2^(2m) - 1 real coordinates of a m-Qubit state in 
multidimensional arrays which are shown to ‘transforn\m’ as O(2m) tensors ... 
A hermitian 2^m x 2^m matrix requires 2^(2m) real numbers for a complete 
parameterization. Thus m-qubit states can be expanded in terms of I and the 
products introduced. Clifford numbers are the starting point for the construction of 
a basis in R-linear space of hermitian matrices: 
this basis is construed as a Clifford algebra Cl(2m) ...”. 

Stephanie Wehner in arXiv 0806.3483 said: 
“... A Clifford algebra of n generators is isomorphic to a ... algebra of matrices of 
size 2^(n/2) x 2^(n/2) for n even ... 
we can view the operators G1 , ... , G2n as 2n orthogonal vectors forming a basis 
for a 2n-dimensional real vector space R2n ... 
each operator Gi has exactly two eigenvalues +/-1 ... 
we can express each Gi as Gi = G0i - G1i 
where G0i and G1i are projectors onto the positive and negative eigenspace of Gi 
... for all i,j with i =/= j   Tr(GiGj) = (1/2)Tr(GiGj + GjGi) = 0 
that is all such operators are orthogonal with respect to the Hilbert-Schmidt inner 
product ... the collection of operators 
1 
Gj                                      (1 < j < 2n)
Gjk := iGjGk                     (1 < j < k < 2n)
Gjkl := GjGkGl                 (1 < j < k < l < 2n)
...
G12...(2n) := iG1G2 ... G2n =: G0
forms an orthogonal basis for ... the d x d matrices ... with d = 2^n ...
We saw ... how to construct such a basis ... based on mutually unbiased bases ... 
the well-known Pauli basis, given by the 2^(2n) elements of the form 
Bj = B1j x ...[tensor product]... x Bnj with Bij in { I , sx , sy , sz } ... 
we obtain a whole range of ... statements as we can find different sets of 2n anti-
commuting matrices within the entire set of 2^(2n) basis elements ... 
the subspace spanned by the elements G1 , ... , G2n plays a special role ... 
when considering the state minimizing our uncertainty relation, 
only the 1-vector coefficients play any role. The other coefficients do not 
contribute at all to the minimization problem. ... 
Anti-commuting Clifford observables obey the strongest possible uncertainty 
relation for the von Neumann entropy: if we have no uncertainty for one of 
the measurements, we have maximum uncertainty for all others. ...”. 



Monique Combescure in quant-ph/060509, arXiv 0710.5642 and 0710.5643 said: 
“... two basic unitary d x d matrices U , V ...  constructed by Schwinger ... q := exp
( 2 i pi / d ) ... are of the following form: 

... the matrices U and V are called 
“generalized Pauli matrices on d-state quantum systems” ... 
U, V generate the discrete Weyl-Heisenberg group ... U, V allows to find MUB’s ... 
in dimension d there is at most d+1 MUB, and exactly d + 1 for d a prime number 
...
A d x d matrix C is called circulant ... if all its rows and columns are successive 
circular permutations of the first ... the theory of circulant matrices allows to 
recover the result that there exists p + 1 Mutually Unbiased Bases in dimension p, 
p being a... prime number ... Then the MUB problem reduces to exhibit a circulant 
matrix C which is a unitary Hadamard matrix, such that its powers are also 
circulant unitary Hadamard matrices. Then using Discrete Fourier Transform Fd 
which diagonalizes all circulant matrices, we have shown that a MUB in that case 
is just provided by the set of column vectors of the set of matrices 
{ Fd, 1, C, C2, ... , C(d-1) } 
... 
the theory of block-circulant matrices with circulant blocks allows to show ... 
that if d = p^n ( p a prime number, n any integer ) 
there exists d + 1 mutually Unbiased Bases in Cd ...”. 



Stephen Brierley, Stefan Weigert, and Ingemar Bengtsson in arXiv 0907.4097 said: 
“... All complex Hadamard matrices in dimensions two to five are known ...
In dimension three there is ... only one dephased complex Hadamard matrix up to 
equivalence. It is given by the ( 3 x 3 ) discrete Fourier matrix 

defining w = exp( 2 pi i / 3 ) 
... 
In dimension d = 4 , all 4 x 4 complex Hadamard matrices are equivalent to a 
member of the ... one-parameter family of complex Hadamard matrices ... 

... There is one three-parameter family of triples ... 
Only one set of four MU bases exists ... 
there is a unique way to a construct five MU bases which is easily seen to be 
equivalent to the standard construction of a complete set of MU bases ... d = 4 ...

... The notion of equivalence used in this paper ... is mathematical in nature ... 
Motivated by experiments, there is a finer equivalence of complete sets of MU 
bases based on the entanglement structure of the states contained in each basis ... 
For dimensions that are a power of two, a complete set of MU bases can be 
realized using Pauli operators acting on each two-dimensional subsystem.
Two sets of MU bases are then called equivalent when they can be factored into the 
same number of subsystems. For d = 2, 4 this notion of equivalence also leads to a 
unique set of (d + 1) MU bases. However, for d = 8, 16, . . . complete sets of MU 
bases can have different entanglement structures even though they are equivalent 
up to an overall unitary transformation ...”. 



P. Dita in arXiv 1002.4933 said: 
“... Mutually unbiased bases (MUBs) constitute a basic concept of quantum 
information ... Its origin is in the Schwinger paper ... “Unitary operator bases”, 
Proc.Nat. Acad. Sci.USA, 46 570-579 (1960) ...  
Two orthonormal bases in Cd, A = (a1, . . . , ad) and B = (b1, . . . , bd), are called 
MUBs if ... the product A B* of the two complex Hadamard matrices generated by 
A and B is again a Hadamard matrix, where * denotes the Hermitian conjugate ... 
The technique for getting MUBs for p prime was given by Schwinger ... who made 
use of the properties of the Heisenberg-Weyl group 
... 
[ in this paper ] An analytical method for getting new complex Hadamard matrices 
by using mutually unbiased bases and a nonlinear doubling formula is provided. 
The method is illustrated with the n = 4 case that leads to a rich family of eight-
dimensional Hadamard matrices that depend on five arbitrary phases ... The ... 
matrices are new ... the only [ prior ] known result parametrized by five phases is 
the [ n = 8 ] complex Hadamard matrix stemming from the Fourier matrix F8 
... 
real Sylvester-Hadamard matrices ...[ have a ]... solution for n = 8 ... 

... for real Hadamard matrices with dimension d = 2, 4, 8, 12 there is only one 
matrix under the usual equivalence ... there is an other type of matrix 
equivalence ... two matrices ... are equivalent if and only if they have the same 
spectrum ... However a simple spectral computation of the h1, h2, h3, h4 matrices 
shows that only the matrices h1 and h3 are equivalent, and h1 is not equivalent to 
h2 and h4, nor h2 is equivalent to h4 ...[ so that ]... we do not suggest the use of the 
new equivalence ... for real Hadamard matrices ... because it will cause dramatic 
changes in the field ...”. 



Standard Model Higgs compared to E8 Physics Higgs 

The conventional Standard Model has structure: 
spacetime is a base manifold;  
particles are representations of gauge groups 
     gauge bosons are in the adjoint representation
     fermions are in other representations (analagous to spinor)
     Higgs boson is in scalar representation. 

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure 
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8): 
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints) 
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints) 
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors. 

There is no room for a fundamental Higgs in the E8 of E8 Physics. 
However, 
for E8 Physics to include the observed results of the Standard Model 
it must have something that acts like the Standard Model Higgs 
even though it will NOT be a fundamental particle. 

To see how the E8 Physics Higgs works, 
embed E8 into the 256-dimensional real Clifford algebra Cl(8): 

Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed 
into two 8-dimensional half-spinor parts each of which is related by Triality 
to 8-dimensional spacetime and has Octonionic structure. In that decomposition: 
the 1+6+1 = (1+3)+(3+1) is related to two copies of 
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure 
and 
the 8 = 4+4 is related to two copies of 
a 4-dimensional Co-Associative subspace of the Octonionic structure 
(see the book “Spinors and Calibrations” by F. Reese Harvey) 



The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
when combined with the 240 E8 Root Vectors 
forms the full 248-dimensional E8. 
It represents a Cartan subalgebra of the E8 Lie algebra. 

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is the Higgs of E8 Physics. 

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent 
represent: 

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron 
so 
the E8 Higgs effectively creates/annihilates the fundamental fermions and 

the E8 Higgs is effectively a condensate of fundamental fermions. 

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces, 
by freezing out a preferred 4-dim Associative Quaternionic subspace, 
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2 
with 4-dim M4 physical spacetime. 

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent 
includes the Cl(8) grade-0 scalar 1 
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime 
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar 
(or pseudoscalar) and in that respect is similar to Standard Model Higgs. 

Not only does the E8 Higgs fermion condensate transform with respect 
to 4-dim physical spacetime like the Standard Model Higgs but 

the geometry of the reduction from 8-dim Octonionic spacetime 
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives

E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure. 

Since the second and third fermion generations emerge dynamically from the 
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated 
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate. 
Since the Truth Quark is so much more massive that the other fermions, 

the E8 Higgs is effectively a Truth Quark condensate. 
When Triviality and Vacuum Stability are taken into account, 

the E8 Higgs and Truth Quark system has 3 mass states. 



Since it creates/annihilates Fermions, 
the (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is a Fermionic Condensate Higgs structure.
The creation/annihilation operators have graded structure similar to part of a 
Heisenberg algebra

64 + 0 + 64

Since it creates/annihilates the 8-dimensional SpaceTime 
represented by the Cartan Subalgebra of the E8 Lie Algebra, 
the 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
is a Bosonic Condensate Spacetime structure. 
The creation/annihilation operators correspond to position-momentum related by 
Fourier Transform and to an 8x8 = 64-dimensional U(8) 

E8 has two D4 Lie subalgebras D4 and D4* related by Fourier Transform: 
 28-dimensional D4 acting on M4 4-dim Physical SpaceTime and containing
 a Spin(2,4) subalgebra for Conformal MacDowell-Mansouri Gravity; 
 and
 28-dimensional D4* acting on CP2 Internal Symmetry Space and containing 
 a U(4) subalgebra for the Batakis Standard Model gauge groups. 

Taken together, the D4 and U(8) and D4* have graded structure 

28 + 64 + 28 

that breaks down into a semi-simple 63-dimensional SU(8) 

63

and a Heisenberg Algebra 
28 + 1 + 28

When the Fermionic 64 + 0 + 64 is added, the Heisenberg Algebra becomes 

92 + 1 + 92 

and the total 92 + U(8) + 92 is seen to be the contraction of E8 into the 
semidirect product of semisimple SU(8) and Heisenberg Algebra 92 + U(1 ) + 92 



Robert Hermann in “Lie Groups for Physicists” (Benjamin 1966) said: 
“... Let G be a Lie group ... imbed G into the associative algebra U(G) ... the 
universal ... enveloping algebra ...  
the “polynomials” of the .. basis [elements] of G ... form a basis for U(G) ... 
the center of U(G) ...[is]... the Casimir operators of G ...[whose]... number ...[is]... 
equal to ... the dimension of its Cartan subalgebras ... 
every polynomial ... invariant under  AdG ... arise[s] ... from a Casimir operator ... 
when G is semisimple, Ad G acting on G admits an invariant polynomial of degree 
2 ... the Killing form ... This is the simplest such Casimir operator
 ...   
there is a group-theoretical construction which in certain situations reduces to the 
Fourier transform. To describe it, we need ... a Lie group G, two subgroups L and 
H of G, and linear representations ... of L and H ... on a vector space U, which 
determines vector bundles E and E’  over G/L and G/H. ...
A cross section PSI of ... E’ over G/H is an eigenvector of each Casimir operator of 
U(G) .... its transform PSI*, considered as a function on G/K, is also an 
eigenfunction of each Casimir operator of U(G). ...”. 

Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and 
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77) said: 
“... it is of interest to analyze whether ... semidirect products ... of semisimple and 
Heisenberg Lie algebras ... appear as contractions of semisimple Lie algebras ... 
Let s be a ... semisimple Lie algebra. For the indecomposable semidirect product 
g = s + Hn the number of Casimir operators is given by N(g) = rank(s) + 1 
... In some sense, the Levi subalgebra s determines these Casimir invariants, 
to which the central charge (the generator of the centre of the Heisenberg algebra) 
is added. ... the quadratic Casimir operator will always contract onto the square of 
the centre generator of the Heisenberg algebra ... 
... We have classified all contractions of complex simple exceptional Lie algebras 
onto semidirect products ... s + h_N ... of semisimple and Heisenberg algebras. 
An analogous procedure holds for the real forms of the exceptional algebras ... 
Contractions of E8 ... E8 contains D8 contains A7 ...[ and for E8 ]... N = 92 
... This reduction gives rise to the contraction ...[ E8 to A7 + H92 ]... 
E8 ... has primitive Casimir operators ... of degrees ...[ 2,8,12,14,18,20,24,30 ]... 
D8 ... has primitive Casimir operators ... of degrees ...[ 2,4,6,8,10,12,14,8 ]... 
A7 ... has primitive Casimir operators ... of degrees ...[ 2,3,4,5,6,7,8 ]...”.



The E8 primitive Casimirs 2 ,8, 12, 14, 18, 20, 24, 30 contract as follows: 

2 to the center U(1) of H92. 
8, 12, 14 to the 8, 12, 14 of D8 and to the 4=8/2, 6=12/2, 7=14/2 of A7 

18, 20, 24, 30 to the 4=18-14, 6=20-14, 10=24-14, 8=(1/2)(30-14) of D8 
                       and to the 2=4/2, 3=6/2, 5=10/2, 8 of A7

The 2, 8, 12, 14 of E8 are dual to the 30, 24, 20, 18 of E8 such that 
2+30 = 8+24 = 12+20 = 14+18 = 32.

The E8 primitive Casimirs correspond to the Cartan subalgebras of E8 and of D8 
and also to 8-dim Spacetime and 4+4-dim Batakis Kaluza-Klein M4 x CP2

The 2, 8, 12, 14 Casimirs of E8 correspond to 
the (1+3)-dim M4 Batakis Physical Spacetime

The 18, 20, 24, 30 Casimirs of E8 correspond to 
the 4-dim CP2 Batakis Internal Symmetry Space

Weyl Symmetric Polynomial Degrees and Topological Types: 

E8:
degrees - 2, 8, 12, 14, 18, 20, 24, 30  

note that 1, 7, 11, 13, 17, 19, 23, and 29 are all relatively prime to 30 
type - 3, 15, 23, 27, 35, 39, 47, 59; center = Z1 = 1 = trivial

D8 Spin(16):
degrees - 2, 4, 6, 8, 10, 12, 14, 8

type - 3, 7, 11, 15, 19, 23, 27, 15; center = Z2 + Z2

A7 SU(8):
degrees - 2, 3, 4, 5, 6, 7, 8

type - 3, 5, 7, 9, 11, 13, 15; center = Z8 



Luis J. Boya has written a beautiful paper “Problems in Lie Group Theory” 
math-ph/0212067 and here are a few of the interesting things he says:

"... Given a Lie group in a series G(n) ... how is the group G(n+1) constructed?

For the orthogonal series (Bn and Dn) ... given O(n) acting on itself, that is, the 
adjoint (adj) representation, and the vector representation, n, ... 
Adj O(n) + Vect O(n) -> Adj O(n+1) ...

For the unitary series SU(n) ... Adj SU(n) + Id + n + n* = Adj SU(n+1) ...

For the symplectic series 
Sp(n) = Cn ... Adj Sp(n) + Adj Sp(1) + 2( n + n* ) = Adj Sp(n+1) ...

For G2 ... Adj SU(3) + n + n* -> G2 ...[ in addition, I conjecture the existence of 
an alternate construction: Adj O(4) + Vect O(4) + Spin O(4) = G2 , 
where Spin O(4) is its Spin representation, a notation that I will continue to use in 
the rest of this quotation instead of the notation Spin(4) that Boya uses, because I 
want to reserve the notation Spin(4) for the covering group of SO(4). Note that 
Spin O(n) for even n is reducible to two copies of mirror image half-spinor 
representations half-Spin O(n) ]...

For the exceptional groups, the F4 & E series ...

• Adj SO(9) + Spin O(9) -> Adj F4 (36+16=52)
• Adj SO(10) + Spin O(10) + Id -> Adj E6 (45+32+1=78)
• Adj SO(12) + Spin O(12) + Sp(1) -> Adj E7 (66+64+3=133)
• Adj SO(16) + [half-]Spin O(16) -> Adj E8 ([120+128=248])

Notice that 8+1 , 8+2 , 8+4 , and 8+8 appear. In this sense the octonions appear as 
a "second coming " of the reals, completed with the spin, not the vector irrep. ... 
This confirms that the F4 E6-7-8 corresponds to 
the octo, octo-complex, octo-quater and octo-octo birings,
 as the Freudenthal Magic Square confirms. ...
Another ... question ... is the geometry associated to the exceptional groups ... 
Are we happy with G2 as the automorphism group of the octonions, F4 as the 
isometry of the [octonion] projective plane, E6 (in a noncompact form) as the 
collineations of the same, and E7 resp. E8 as examples of symplectic resp. 
metasymplectic geometries? ... one would like to understand the exceptional 
groups ... as automorphism groups of some natural geometric objects. ...



The gross topology of Lie groups is well-known. The non-compact case reduces to 
compact times an euclidean space (Malcev-Iwasawa). The compact case is reduced 
to a finite factor, a Torus, and a semisimple compact Lie group. 
H. Hopf determined in 1941 that the real homology of simple compact Lie groups 
is that of a product of odd spheres ... 
The exponents of a Lie group are the numbers i such 
that S(2i+1) is an allowed sphere ...
neither the U-series nor the Sp-series have torsion. 
The exponents ... for U(n) ... are 0, 1, ... , n-1 ... and jump by two in Sp(n).

But for the orthogonal series one has to consider some Stiefel manifolds instead of 
spheres, which have the same real homology ... 
It ... introduces (preciesely) 2-torsion: 
in fact, Spin(n), n>7 and SO(n), n>3, have 2-torsion. 
The low cases Spin(3,4,5,6) coincide 
with Sp(1), Sp(1)xSp(1), Sp(2) and SU(4) , and have no torsion.

For ... G2 ... SU(2) -> G2 -> M11 ... where M11 is again a Steifel manifold, 
with real homology like S11, but with 2-torsion ...

For F4 we do not get the sphere structure from any irrep, 
and in fact F4 has 2- and 3-torsion. ...

2- and 3-torsion appears in ... E6 and E7 ...

E8 has 2-, 3- and 5-torsion ... 
The Coxeter number of (dim - rank) of E8 is 30 = 2 x 3 x 5 , 
in fact a mnemonic for the exponents of E8 is:
they are the coprimes up to 30, namely (1,7,11,13,17,19,23,29) ... 
The first perfect numbers are 6, 28, and 492, 
associated to the primes 2, 3 and 5 (... Mersenne numbers ...) ... 
496 = dim O(32) = dim E(8) x E(8) . Why the square? 

It also happens in O(4) , dim = 6 (prime 2), as O(4) ...[is like]... O(3) x O(3) ; 
even O(8) [dim = 28] (prime 3) is like S7 x S7 x G2 ...



The sphere structure of compact simple Lie groups has a curious "capicua" ... 
Catalan word ( cap i cua 0 = head and tail ) ... form: 
the exponents are symmetric from each end; for example ...

exponents of E6: 1,4,5,7,8,11. Differences: 3,1,2,1,3

exponents of E7: 1,5,7,9,11,13,17. Differences: 4,2,2,2,2,4 ...

exponents of E8 ... 1,7,11,13,17,19,23,29 ...[ Differences 6,4,2,4,2,4,6 ]...

The real homology algebra of a simple Lie group is a Grassmann algebra, 
as it is generated by odd (i.e., anticommutative) elements. 
However, from them we can get, in the enveloping algebra, 
multilinear symmetric forms, one for each generator; ... 
in physics they are called Casimir invariants, 
in mathematics the invariants of the Weyl group ...".

Martin Cederwall and Jakob Palmkvist, in "The octic E8 invariant" 
hep-th/0702024, say:

"... The largest of the finite-dimensional exceptional Lie groups, E8, with Lie 
algebra e8, is an interesting object ... its root lattice is the unique even self-dual 
lattice in eight dimensions (in euclidean space, even self-dual lattices only exist in 
dimension 8n). ... Because of self-duality, there is only one conjugacy class of 
representations, the weight lattice equals the root lattice, and there is no 
"fundamental" representation smaller than the adjoint. ... 
Anything resembling a tensor formalism is completely lacking. A basic ingredient 
in a tensor calculus is a set of invariant tensors, or "Clebsch-Gordan coefficients". 
The only invariant tensors that are known explicitly for E8 are the Killing metric 
and the structure constants ...

The goal of this paper is to take a first step towards a tensor formalism for E8 by 
explicitly constructing an invariant tensor with eight symmetric adjoint indices. ... 

On the mathematical side, the disturbing absence of a concrete expression for this 
tensor is unique among the finite-dimensional Lie groups. Even for the smaller 
exceptional algebras g2, f4, e6 and e7, all invariant tensors are accessible in 
explicit forms, due to the existence of "fundamental" representations smaller than 
the adjoint and to the connections with octonions and Jordan algebras. ...



The orders of Casimir invariants are known for all finite-dimensional semi-simple 
Lie algebras. They are polynomials in U(g), the universal enveloping algebra of g, 
of the form t_(A1...Ak) T^(A1 . . . TAk ), where t is a symmetric invariant tensor 
and T are generators of the algebra, and they generate the center U(g)^(g) of U(g). 

The Harish-Chandra homomorphism is the restriction of an element in U(g)^(g) to 
a polynomial in the Cartan subalgebra h, which will be invariant under the Weyl 
group W(g) of g. 

Due to the fact that the Harish-Chandra homomorphism is an isomorphism 
from U(g)^(g) to U(h) W(g) one may equivalently consider 
finding a basis of generators for the latter, a much easier problem. 
The orders of the invariants follow more or less directly 
from a diagonalisation of the Coxeter element, 
the product of the simple Weyl reflections ...

In the case of e8, the center U(e8)^(e8) of the universal enveloping subalgebra is 
generated by elements of orders 2, 8, 12, 14, 18, 20, 24 and 30. 
The quadratic and octic invariants correspond to primitive invariant tensors in 
terms of which the higher ones should be expressible. ... 
the explicit form of the octic invariant is previously not known ...

E8 has a number of maximal subgroups, but one of them, Spin(16)/Z2, is natural 
for several reasons. 
Considering calculational complexity, 
this is the subgroup that leads to the smallest number of terms in the Ansatz. 

Considering the connection to the Harish-Chandra homomorphism, 
K = Spin(16)/Z2 is the maximal compact subgroup of the split form G = E8(8). 

The Weyl group is a discrete subgroup of K, 
and the Cartan subalgebra h lies entirely in the coset directions g/k ...

We thus consider the decomposition of the adjoint representation of E8 into 
representations of the maximal subgroup Spin(16)/Z2. 

The adjoint decomposes into the adjoint 120 and a chiral spinor 128. ...



Our convention for chirality is GAMMA_(a1...a16) PHI = + e_(a1...a16) PHI . 

The e8 algebra becomes ( 2.1 )

[ T^(ab) , T^(cd) ] = 2 delta^([a)_([c) T^(b])_(d]) ,
[ T^(ab) , PHI^(alpha) ] = (1/4) ( GAMMA^(ab) PHI )^(alpha) ,

[ PHI^(alpha) , PHI^(alpha) ] = (1/8) ( GAMMA_(ab) )^(alpha beta) T^(ab) ,

... The coefficients in the first and second commutators are related 
by the so(16) algebra. The normalisation of the last commutator is free, 
but is fixed by the choice for the quadratic invariant, which for the case above is

X2 = (1/2) T_(ab) T^(ab) + PHI_(alpha) PHI^(alpha) .

Spinor and vector indices are raised and lowered with delta . 
Equation (2.1) describes the compact real form, E8(-248) .

By letting PHI -> i PHI one gets E8(8), 
where the spinor generators are non-compact, 
which is the real form relevant as duality symmetry in three dimensions 
(other real forms contain a non-compact Spin(16)/Z2 subgroup).

The Jacobi identities are satisfied thanks to the Fierz identity

( GAMMA_(ab)_[(alpha beta) ( GAMMA_(ab )_(alpha beta)] = 0 ,

which is satisfied for so(8) with chiral spinors, so(9), and so(16) with chiral spinors
( in the former cases the algebras are so(9), due to triality, and f4 ).

The Harish-Chandra homomorphism tells us that the "heart" of the invariant 
lies in an octic Weyl-invariant of the Cartan subalgebra. 
A first step may be to lift it to a unique Spin(16)/Z2-invariant in the spinor, 
corresponding to applying the isomorphism fÅ|1 above.
 It is gratifying to verify ... that there is indeed an octic invariant 
( other than ( PHI PHI )^4 ), and that no such invariant exists at lower order. ... 

Forming an element of an irreducible representation containing a number of 
spinors involves symmetrisations and subtraction of traces, which can be rather 
complicated. This becomes even more pronounced when we are dealing with 
transformation ... under the spinor generators, which will transform as spinors. 



Then irreducibility also involves gamma-trace conditions. ... The transformation ... 
under the action of the spinorial generator is an so(16) spinor. The vanishing of this 
spinor is equivalent to e8 invariance. The spinorial generator acts similarly to a 
supersymmetry generator on a superfield ... The final result for the octic invariant 
is, up to an overall multiplicative constant:

...”.



E8 Maximal Contraction = Heisenberg Building Block of AQFT

Our Universe can be described by an Algebraic Quantum Field Theory (AQFT) 
that is the Completion of the Union of all Tensor Products of a Building Block. 
This Fundamental Building Block can be embedded in the Real Clifford Algebra 
Cl(8,8). By the 8-Periodicity Property of Real Clifford Algebras, 
all Tensor Products of it are themselves Real Clifford Algebras, 
and the Completion of the Union of all Tensor Products is well-behaved 
and constitutes a generalized hyperfinite II1 von Neumann factor AQFT. 
The purpose of this paper is to describe the structure of this Fundamental Building 
Block and its physical interpretation. 

The Lie Algebra E8 is contained in Cl(8,8) as 
248-dim E8  = 120-dim D8 + 128-dim-half-spinor D8 
where D8 = Spin(8,8) is the Lie Algebra of the bivectors of Cl(8,8) 
and half-spinor D8 is an irreducible half-spinor of Cl(8,8). 

The Fundamental Building Block is the Maximal Contraction of E8 
which, since it leads to an AQFT, is called the E8 Quantum Contraction (E8QC). 
Maximal Contractions of Exceptional Lie Algebras (includng E8) 
are describe by Rutwig Campoamor-Stursberg 
in “Contractions of Exceptional Lie Algebras and SemiDirect Products” 
(Acta Physica Polonica B 41 (2010) 53-77). 

Here, E8QC is written as the 5-Graded Lie Algebra with structure 

28 + 64 + (SL(8,R) + 1) + 64 + 28 

Central Even Grade 0 = SL(8,R) + 1 where the 1 is an anticommuting scalar 
and SL(8,R) has bosonic commutators. As Polar Coordinates, SL(8,R) represents a 
local 8-dim spacetime as SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices. 

Odd Grades -1 and +1 each = 64 = 8x8 = Creation/Annihilation Operators 
for 8 components  of 8 fundamental fermions  with fermionic anticommutators.

Even Grades -2 and +2 each = 28-dim Spin(4,4) = Creation/Annihilation Operators 
for 28 Gauge Bosons with bosonic commutators. 



The use of bosonic commutators for the Even Grades {-2,0,+2} of E8QC 
and fermionic anticommutators for the Odd Grades {-1,+1} of E8QC, 
and the consequent physically realistic spin/statistics relationships, 
is justified by Pierre Ramond’s remark in hep-th/0112261 
“... “... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective 
 plane ... [ represented by ]... the SO(9) spinor operators [ which ] satisfy 
 Bose-like commutation relations ... Curiously, 
 if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting, 
 the F4 algebra is still satisfied ...” 
which is based on 52-dim F4 = 36-dim Spin(9) + 16-dim-spinor Spin(9) 
and applying it to 
248-dim E8 = 120-dim Spin(8,8) + 128-dim-half-spinor Spin(8,8). 

The structure SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices 
is described by V. V. Gorbatsevich, A. L. Onishchik and E. B. Vinberg 
in their book “Lie Groups and Lie Algebras III,  
Structure of Lie Groups and Lie Algebras, Springer-Verlag (1994). 

The AQFT is the Completion of the Union of all Tensor Products 

E8QC x ...(N times)... x E8QC 

Since each factor E8QC is embedded in a copy of Cl(8,8) 
and since Cl(8,8) x ...(N times)... x Cl(8,8) = Cl(8N,8N) by 8-Periodicity, 
the Union of all E8QC x ...(N times)... x E8QC is well-behaved 
as is its Completion, the AQFT. 

To see some structural properties of the AQFT,
 consider that  

E8QC x ...(N times)... x E8QC

is equal to the N times Tensor Product of 

28 + 64 + (SL(8,R) + 1) + 64 + 28

with itself  and 
look at some interesting substructures of the Tensor Product:



AntiCommuting Parts of E8QC: 

Look at the Tensor Products of the anticommuting parts of E8QC 
of Grades {-1,0,+1}.  

64 + 1 + 64

Fermionic Fock Space:  

64 + 1 + 64

They are the Real Clifford Algebra analogues of the Complex Clifford Algebra 
Spinors derived from the 2x2 Complex Clifford Algebra whose Tensor Products 
are governed by 2-Periodicity. As John Baez said in his Week 175: 

“... the algebra of 2^n x 2^n [ Complex ] matrices is a [ Complex ] Clifford algebra 
... take the union of all these algebras ... and ... complete this and get a von 
Neumann algebra ... this ... is called "the hyperfinite II1 factor" ... 
the hyperfinite II1 factor is a kind of infinite-dimensional Clifford algebra ... 
[ It is ]... just another name for the algebra generated by creation and annihilation 
operators on the fermionic Fock space over C^(2n).  ...”. 

Similarly, using 8-Peridocity of Real Clifford Algebras, 
the Completion of the Union of the Tensor Products of the 64 + 1 + 64 
which is structurally a Heisenberg-type Algebra of Creation/Annihilation Operators 
for anticommuting 8 fundamental fermions, each with 8 components, 
produces their physically realistic fermionic Fock space. 

Note - At this stage there is only one generation of fermions.
The second and third generations appear only as a consequence
of breaking 8-dim spacetime into 4+4 dim Kaluza-Klein. 

Commuting Parts of E8QC: 

Look at the Tensor Products of the commuting parts of E8QC 
of Even Grades {-2,0,+2}.  

28 + SL(8,R) + 28

Consider the 28 + 28 and the SL(8,R) separately: 



Bosonic Fock Space: 

28 + 28

The 28 + 28 represent Creation/Annihilation Operators for 28 Gauge Bosons, 
and the Completion of the Union of their Tensor Products 
produces their physically realistic bosonic Fock space. 

As to physical interpretations of the 28 Gauge Bosons: 

16 of them give you conformal gravity because:
28-dimensional ALT8(R) can be seen as so(4,4)
28-dim so(4,4) has a 16-dim subgroup u(2,2)
u(2,2) contains su(2,2) = so(2,4) = Conformal Group Lie Algebra
which gives gravity (Einstein-Hilbert LaGrangian with cosmological constant)
by MacDowell-Mansouri mechanism.
(see section 14.6 of the book by Rabindra Mohapatra 
Unification and Supersymmetry, 2nd edition, Springer-Verlag 1992) 

The other 12 give you the SU(3)xSU(2)xU(1) Standard Model Gauge Bosons 
but they appear only as a consequence of breaking 8-dim spacetime into 
4+4 dim Kaluza-Klein with 4-dim physical spacetime and 4-dim CP2 internal 
symmetry space. The CP2 gives the 12 Standard Model Gauge Bosons,
because CP2 = SU(3) / SU(2)xU(1) as a symmetric space.
(see Class. Quantum Grav. 3 (1986) L99-L105 by  N. A. Batakis)

The breaking of 8-dim spacetime into 4+4 dim Kaluza-Klein produces the Higgs. 
(see Hadronic Journal 4 (1981) 108-152 by Meinhard Mayer 
and articles by M. E. Mayer and A. Trautman in the proceedings book 
New Developments in Mathematical Physics, 20th Universitatswochen fur 
Kernphysik in Schladming, Springer-Verlag 1981) 

The Higgs as a T-quark condensate in 8-dim spacetime is described
by Hashimoto, Tanabashi, and Yamawaki at hep-ph/0311165



8-dimensional Spacetime:

SL(8,R)

SL(8,R) represents local Polar Coordinates for 8-dim Spacetime due to the 
structure SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices 
(see the book by V. V. Gorbatsevich, A. L. Onishchik and E. B. Vinberg 
Lie Groups and Lie Algebras III,  Structure of Lie Groups and Lie Algebras, 
Springer-Verlag 1994)

Tensor Products of the SL(8,R) structure represent a Global Spacetime 
in which each factor describes 8-dim Polar Coordinates at a Point. 

With the Completion of the Union of all Tensor Products, 
the Global Spacetime becomes an 8-dimensional Condensate 
of Mutually Consistent 8-dim SL(8,R) Polar Coordinate systems.  

At high (Planck-scale) Energies, throughout the Inflationary Era, 
the 8-dim Condensate Spacetime has Octonionic structure 
whose Non-Unitarity allows creation of the matter of our Universe. 
(see, 
for Octonionic Non-Unitarity, pages 50-52 and 561 of the book 
Quaternionic Quantum Mechanics and Quantum Fields, Oxford 1995, 
by Stephen L. Adler 
and 
for Clifford Algebra structure of the Inflationary Era, 
papers by Paula Zizzi including but not limited to gr-qc/0007006) 

Upon cooling at the end of Inflation, 
a preferred Quaternionic substructure freezes out of the 8-dim Spacetime 
producing a 4+4 Kaluza-Klein Spacetime M4 + CP2 where 
M4 is 4-dim Minkowski physical spacetime 
and CP2 = SU(3)/SU(2)xU(1) is 4-dim internal symmetry space. 
After Octonionic structure is replaced by Quaternionic structure, 
Quantum Processes become Unitary. 



h92Duals and Quantum Heisenberg Algebra

E8 Physics consists of two levels: 
 
The first level is Lagrangian Classical Action Structure 
made up of: 

Integration over 8-dim Spacetime - 64 E8 Root Vectors
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    
(±1 ±i       ±e ±ie         )/2
(±1    ±j    ±e     ±je     )/2
(±1       ±k ±e         ±ke )/2

of Dirac Fermion term - 128 E8 Root Vectors 
(-1             ±ie ±je ±ke )/2    electron         8 components
(-1    ±j ±k    ±ie         )/2    red up quark     8 components 
(-1 ±i    ±k        ±je     )/2    green up quark   8 components
(-1 ±i ±j               ±ke )/2    blue up quark    8 components 
(   ±i ±j ±k -e             )/2    neutrino         8 components
(   ±i       -e     ±je ±ke )/2    red down quark   8 components 
(      ±j    -e ±ie     ±ke )/2    green down quark 8 components
(         ±k -e ±ie ±je     )/2    blue down quark  8 components
(-1             ±ie ±je ±ke )/2 positron             8 components
(-1    ±j ±k    ±ie         )/2 red up antiquark     8 components 
(-1 ±i    ±k        ±je     )/2 green up antiquark   8 components
(-1 ±i ±j               ±ke )/2 blue up antiquark    8 components 
(   ±i ±j ±k -e             )/2 antineutrino         8 components
(   ±i       -e     ±je ±ke )/2 red down antiquark   8 components 
(      ±j    -e ±ie     ±ke )/2 green down antiquark 8 components
(         ±k -e ±ie ±je     )/2 blue down antiquark  8 components

and 
of Standard Model Gauge Boson term - 
8 Root Vectors + 4 Cartan Subalgebra elements  

(    +i +j       +ie +je     )/2  W+ boson
(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc
(    -i -j       -ie -je     )/2  W- boson

and 
of Conformal MacDowell-Mansouri Gravity term - 



12 Root Vectors + 4 Cartan Subalgebra elements 
(       +j -k        +je -ke )/2    conformal_1
(       -j +k        -je +ke )/2    conformal_i
(       +j -k        -je +ke )/2    conformal_j
(       -j +k        +je -ke )/2    conformal_k
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2    conformal_e
(    -i    +k    -ie     +ke )/2   conformal_ie
(    +i    -k    -ie     +ke )/2   conformal_je
(    -i    +k    +ie     -ke )/2   conformal_ke

The Lagrangian construction uses 
64+128+8+4+12+4 = 220 generators of E8 
(212 Root Vectors + 8 Cartan Subalgebra elements) 

Although the Lagrangian gives nice Standard Model + Gravity 
physics results that can be compared with experiments 
(and so seen to be realistic) 
it is fundamentally a Classical structure (General Relativity of 
an Einstein-Hilbert Action plus Standard Model Gauge Theory) 
with 
Quantum phenomena by ad hoc Sum-Over-Histories Path Integrals. 

Fundamental Quantum structure should appear as a natural  
Algebraic Quantum Field Theory 
which can be derived from real Clifford Algebra periodicity 
and embedding of E8 in the real Cl(16) Clifford Algebra 
to produce a generalized Hyperfinite II1 von Neumann factor AQFT 
that has the structure of a Quantum Heisenberg-type algebra that 
arises from the maximal contraction of E8: 

E8 -> SL(8) + h_92
where SL(8) is 63-dimensional 
and h_92 is 92+1+92 = 185-dimensional. 
The 92 sets of creation/annihilation operators 
act on the 64 components (in 8-dim spacetime) of 8 fermions 
plus 12 Standard Model bosons 
plus 16 Conformal Gravity generators. 

This second level Heisenberg Algebra Quantum structure 
is made up of 



Position/Momentum Operators - 
16 Root Vectors 

(       +j +k        +je -ke )/2  h92Dual  C1
(       +j +k        -je +ke )/2  h92Dual  Ci 
(       +j -k        +je +ke )/2  h92Dual  Cj
(       -j +k        +je -+e )/2  h92Dual  Ck
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92Dual  Cd  
(    +i    +k    +ie     -ke )/2  h92Dual  Ce 
(    +i    +k    -ie     +ke )/2  h92Dual Cie
(    +i    -k    +ie     +ke )/2  h92Dual Cje
(    -i    +k    +ie     +ke )/2  h92Dual Cke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh

and 
Creation Operators - 
12 Root Vectors 

(       +j +k        +je +ke )/2  h92Dualgamma
(    +i    +k    +ie     +ke )/2  h92DualGlrgb
(    +i +j       +ie -je     )/2  h92Dual   W+
(    +i +j       -ie +je     )/2  h92Dual Glrg
(    +i -j       +ie +je     )/2  h92Dual Glcm
(    -i +j       +ie +je     )/2  h92Dual Glgm
(    -i -j       -ie +je     )/2  h92Dual   W-
(    -i -j       +ie -je     )/2  h92Dual Glmy
(    -i +j       -ie -je     )/2  h92Dual Glbr
(    +i -j       -ie -je     )/2  h92Dual Glyc
(       -j -k        -je -ke )/2  h92Dual   W0
(    -i    -k    -ie     -ke )/2  h92DualGlcmy

The Heisenberg construction uses all 248 E8 generators 
including the 16+12 = 28 not used in Lagrangian construction.  



The cube/square-type projection used above is not the only 
useful projection of the 240 E8 Root Vectors. Another is the 
projection to 8 circles each with 30 Root Vectors: 

The image above adapted from the web site of David Madore at 
www.madore.org/~david/ shows in cyan the 112 root vectors of the 
D8 subalgebra of E8 that represent Spacetime, the Standard 
Model, and Gravity/Higgs 
and in red the 128 root vectors of the D8 half-spinor in E8 that 
represent first-generation fermion particles and antiparticles. 



David Madore uses xhtml to show the E8 Root Vectors in a 
coordinate system which the 240 Root Vectors are “... at  the 
(112) points having coordinates (±1,±1,0,0,0,0,0,0) 
(where both signs can be chosen independently and 
the two non-zero coordinates can be anywhere) 
together with those having 
coordinates (±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2) 
(where all signs can be chosen independently except 
that there must be an even number of minuses) ...”.

The relationship between David Madore’s coordinates 
and the coordinates used in this paper is indicated by 
H. S. M. Coxeter in “Integral Cayley Numbers”  
(Duke Mathematical Journal, Vol. 13, No. 4, December 1946) 
reprinted in his book “The Beauty of Geometry: Twelve Essays” 
(1968, Dover edition 1999): 
“... An alternative notation. In terms of the combinations  
L1 = (1/2)( 1 + e ) 
L2 = (1/2)( i + ie)
L3 = (1/2)( j + je)
L4 = (1/2)( k + ke)
L5 = (1/2)( 1 - e ) 
L6 = (1/2)( i - ie)
L7 = (1/2)( j - je)
L8 = (1/2)( k - ke)
... all expressions of the form ± Lr ± Ls 
.. and also (1/2)( ± L1 ± L2 ± L3 ± L4 ± L5 ± L6 ± L7 ± L8 ) 
with any odd number of minus signs ... 
with r =/= s ... are the 112 + 128 units ...”. 

Note that 
Coxeter chose the odd number of minus signs for the 128
while 
David Madore the even number of minus signs for the 128.

A nice feature of David Madore’s e8w.xhtml.html web page 
is that you can see by pointing the cursor at each point 
a lot of data including the coordinates of that point.

For example as shown in the following image, pointing the cursor 
over the point indicated by the yellow arrow shows the data set 
out below the Root Vector diagram: 



You can calculate from the coordinates that 
the indicated Root Vector represents 
one of the 8 components of the red down antiquark. 



Simplex Superpositions 
Frank Dodd (Tony) Smith, Jr. - 2012

In E8 Physics Quantum Creation and Annihilation Operators come from the Maximal 
Contraction of E8 (semi-direct product of Sl(8) and H92 where H92 is a Heisenberg Algebra 
with graded structure 28+64+1+64+28). Superpositions of Quantum Operators can be described: 
With square/cubic tilings of 2-space and 3-space, there is no Superposition Vertex that 
corresponds to Superposition of any of the Basis Vertex States. 

Superposition Vertices begin at Quaternions and the 24-cell D4 tiling of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the Simplex/Tetrahedron.

   

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
For example, 
(1/2)(+1+i+j+k) represents Creation of the 4-dimensional space of the SU(2,2) = Spin(2,4) 
Conformal Group of Gravity of 4-dimensional Physical Spacetime 
with {1,i,j,k} representing time and 3 space coordinates. 

The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry Space. 
For example, bearing in mind that CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of the Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of the Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of the Electromagnetic Force U(1). 

The 4+4 dimensional Kaluza-Klein structure of the Initial 24-cell plus the Dual 24-cell 
of 4-dim Physical Spacetime plus 4-dim CP2 Internal Symmetry Space 
is inherited from the Octonionic 8-dimensional structure of E8 lattices. 

An Octonionic E8 lattice structure has 8 representative 8-vertex Simplex Basis Vertices 

!       +1,  +i,  +j,  +k,  +e,  +ie,  +je,  +ke

plus 14 Superposition Vertices. 



6 of the Superposition Vertices 
     (+1 +ke +e  +k)/2              (+i  +j  +ie  +je)/2
     (+1 +je +j  +e)/2              (+ie +ke +k   +i)/2
     (+1 +e  +ie +i)/2              (+ke +k  +je  +j)/2

project to (+1 +i) (+1 +j) (+1 +k) (+i +j) (+i +k) (+j +k) of CP2 Internal Symmetry Space. 

8 of the Superposition Vertices
     (+1 +ie +je +ke)/2!            (+e  +i  +j  +k)/2
     (+1 +k  +i  +je)/2             (+j  +ie +ke +e)/2
     (+1 +i  +ke +j)/2              (+k  +je +e  +ie)/2
     (+1 +j  +k  +ie)/2             (+je +e  +i  +ke)/2 

project to (1/2)(+1+i+j+k) of 4-dim Physical Spacetime.

When you consider all 7 of the E8 lattices, you get 8 additional Superposition Vertices 
     (+1 +i +j  +k)/2            (+e +ie +je +ke)/2
     (+1 +i +je +ke)/2           (+j +k  +e  +ie)/2
     (+1 +j +ie +ke)/2           (+i +k  +e  +je)/2
     (+1 +k +ie +je)/2           (+i +j  +e  +ke)/2

that also project to (1/2)(+1+i+j+k) of 4-dim Physical Spacetime, 
and 
the 8+8 = 16 E8-type vertices represent the 16 generators of U(2,2) 
which contains the Conformal Group SU(2,2) = Spin(2,4). 

As to the 8-vertex Simplex Basis Vertices 

!       +1,  +i,  +j,  +k,  +e,  +ie,  +je,  +ke

they represent Quantum Creation Operators for the 8 fundamental fermion particles 
neutrino; red down quark, green down quark, blue down quark; 

electron; red up quark, green up quark, blue up quark 

or, equivalently by Triality, 
for the corresponding 8 fundamental fermion antiparticles 
or
for the 8 dimensions of 8-dim spacetime. 

Therefore, the 4-dim Simplex Basis Vertices to which they project can represent 
4 dimensions of 4-dim Physical Spacetime or 4 dimensions of CP2 Internal Symmetry Space 
or a lepton plus 3 quark subset of fermion particles or antiparticles. 



Heisenberg Hamiltonian Quantum Physics 
and 

E8 Lagrangian Classical Physics 
contained in 

Cl(8)xCl(8) = Cl(16)

Heisenberg Hamiltonian Quantum Physics

Since by 8-periodicity Cl(8) is the basic factor of all real Clifford algebras, 
start with the Cl(8) Clifford algebra with graded structure 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1. 
The vector 8 corresponds to Octonionic 8-dimensional spacetime. 
Its dual pseudovector 8 corresponds to 8-dimensional momentum space. 
The tensor product of the vector 8 and the pseudovector 8 
produces 8x8 = 64-dimensional U(8). 
U(8) is the symmetry group of the Hamiltonian 
of the 8-dimensional isotropic harmonic oscillator. 

The semidirect product of U(8) and the Heisenberg group H8 forms 
the Heisenberg motion group G8 with graded structure 8 + 64 + 8. 

Generalize G8 beyond the simple 8-dimensional harmonic oscillator 
to a fully realistic physics model by forming the semidirect product 
of U(8) and the Heisenberg group H92 to 
get G248 with dimension 64 + 92+1+92 -1 = 248 
(the -1 being due to the merging of 1 of the 64 of U(8) with the 1 of H92) 
and graded structure 28 + 64 + 64 + 64 + 28  (grades -2,-1,0,1,2). 

The central grade 0 represents the 64 dimensions of the semidirect product 
of U(8) and the central 1-dimensional element of H92. 

The odd grades -1 and 1 represent 64 creation and 64 annihilation operators 
of the 8 components (with respect to 8-dim spacetime) of 8 fermion particles. 

The even grades -2 and 2 represent two sets of  28 Spin(8) gauge bosons. 

Break Octonionic spacetime symmetry by a Quaternionic structure creating 
4+4 dim Kaluza-Klein spacetime and morphing Spin(8) into Spin*(8) = Spin(2,6).



One of the sets of 28 becomes Spin(2,6) with 16-dim U(2,2) subgroup that 
includes the Spin(2,4) Conformal Group of MacDowell-Mansouri Gravity.  
Spin(2,4) / Spin(0,2)xSpin(1,3) corresponds to  4-complex-dim bounded domain 
whose Shilov boundary 4-real-dim RP1xS3 
corresponds to Minkowski physical spacetime of 4+4 Kaluza-Klein. 
What is in 28 outside the 16 U(2,2) = Spin(0,2)xSpin(2,4) Gravity generators: 
Spin(2,6) / Spin(0,2)xSpin(2,4) has real dimension 12 
and is the G248 graded dual of the 12-dim Standard Model. 

The other set of 28 becomes Spin*(8) with U(4) subgroup that gives 
the Standard Model SU(3) and SU(2)xU(1) by the Batakis mechanism by which 
SU(3) and its isotropy group for CP2 = SU(3) / SU(2)xU(1) 
gives 12 Standard Model group generators.  
CP2 corresponds to 4-dim Internal Symmetry Space of 8-dim Kaluza-Klein. 
What is in the other 28 outside the 12 Standard Model generators:
First, look at the U(4): 
U(4) = U(1) x SU(4) 
SU(4) / SU(3)xU(1) = CP3 so SU(4) =  SU(3) plus U(1) plus CP3
CP3 = C plus CP2 
so U(4) = SU(3) plus CP2 plus U(1) plus U(1) plus C =  
= SU(3) plus CP2 plus 4-dim T2C 
and 4-dim T2C is in U(4) outside the 12 Standard Model generators 
given by SU(3) plus the isotropy group for CP2. 
Second, look at Spin*(8) / U(4): 
Spin*(8) / SU(4)xU(1) has real dimension 28 - 16 = 12 
So: 
Spin*(8) / U(4) plus T2C has real dimension 16 
and is the G248 graded dual of the 16-dim Conformal Gravity U(2,2). 

Second and Third Generation Fermions emerge from 
breaking Octonionic Symmetry of 8-dim SpaceTime 
to Quaternionic Symmetry of 4+4 dim Kaluza-Klein. 

The Higgs also emerges from that breaking to 4+4 dim Kaluza-Klein 
and is represented by the Cl(8) Primitive Idempotent Structure 
with grading 1 + 6 + 1 (grades 0,4,8) in the Cl(8) grading 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
in which the 8 + 28 + 56 + 64 + 56 + 28 + 8 correspond 
to the G248 grading  28 + 64 + 64 + 64 + 28 



E8 Lagrangian Classical Physics

To go from G248 Heisenberg Hamiltonian Quantum Physics 
by an analog of the Legendre Transform to Classical Lagrangian Physics
expand G248 with 5-graded structure 28 + 64 + 64 + 64 + 28 (grades -2,-1,0,1,2)
to the E8 Lie Algebra with graded structure 
8 + 28 + 56 + 64 + 56 + 28 + 8 (grades 1,2,3,4,5,6,7)

The central grade 4 represents the 64 = 8x8 dimensions of 
Octonionic spacetime 8-dim position x 8-dim momentum 
thus giving the base manifold over which the Lagrangian density is integrated. 

The odd grades 1,3 represent 8+56= 64 sets of  the 8 components (with respect to 
8-dim spacetime) of 8 first-generation fermion particles. 
The odd grades 5,7 represent 8+56= 64 sets of the 8 components (with respect to 8-
dim spacetime) of 8 first-generation fermion antiparticles.
Together the grades 1,3,5,7 give the Dirac fermion term of the Lagrangian density. 

The even grades 2 and 6 represent two sets of  28 Spin(8) gauge bosons. 

The grade 2 Spin(8) becomes Spin(2,6) with 16-dim U(2,2) subgroup that 
includes the Spin(2,4) Conformal Group of MacDowell-Mansouri Gravity to 
produce a Gravity term of the Lagrangian density.  

The grade 6 Spin(8)  becomes Spin*(8) with U(4) subgroup that gives 
the Standard Model SU(3) and SU(2)xU(1) by the Batakis mechanism by which 
SU(3) and its isotropy group for CP2 = SU(3) / SU(2)xU(1) gives the Standard 
Model SU(3)xSU(2)xU(1) gauge group term of the Lagrangian density. 

Breaking Octonionic Symmetry of 8-dim SpaceTime to Quaternionic Symmetry of 
4+4 dim Kaluza-Klein gives the resulting Lagrangian second and third generation 
fermions and Mayer mechanism Higgs so that at our experimental energies the 
resulting Lagrangian gives realistic Gravity plus Standard Model with Higgs. 

Both Heisenberg Hamiltonian Quantum G248 and Classical Lagrangian E8 
live inside Cl(16) the completion of the union of all tensor products of which, 
by real Clifford periodicity, produce a realistic Algebraic Quantum Field Theory 
as a generalized Hyperfinite II1 von Neumann factor. 

G248 and E8 are related by Cl(16) duality as indicated in the following chart: 





Schwinger - Hua - Wyler
Frank  Dodd Tony Smith Jr -  2013 - vixra 1311.0088

In their book "Climbing the Mountain: The Scientific Biography of Julian Schwinger" 
Jagdish Mehra and Kimball Milton said: 

"... Schwinger ... always felt that the mathematics should emerge from the physics, 
not the other way around ...

[ Julian Schwinger said in conversations and interviews with Jagdish Mehra, 
in Bel Air, California, March 1988 ]:

"... in 1966 ... Schwinger ... realized that he could base the whole machinery of particle 
physics on the abstraction of particle-creation and annihilation acts. 
One can define a free action, say for a photon, in terms of propagation of virtual photons 
between photon sources, conserved in order to remove the scalar degree of freedom. 
But a virtual photon can in turn act as a pair of electron-positron sources, through a 
`primitive interaction' between electrons and photons, essentially embodied in the 
conserved Dirac current. 
So this multiparticle exchange gives rise to quantum corrections to the photon 
propagator, to vacuum polarization, and so on. 
All this without any reference to renormalization or `high-energy speculations'. ...
The problem with conventional field theory is that it makes an implicit hypothesis that 
the physics is known down to zero distance ... 
Source theory was ... that the physical quantities that you are interested in 
were not the fields but the correlations between fields 
and ... that the correlations between fields are really Green's functions 
... which ... take into account not only how the particles behave 
but how they are created. 
The sources are the way of cataloging the various Green's functions. 
The final point at which the theory asks to be compared with experiment ... involves just 
pure numbers, Green's functions and sources, not operator fields. ...
The whole point was to develop the space-time structure of a Green's function in 
general so it will be applicable both to stable particles and unstable particles. 
...
Green's functions [were] universally recognized as carrying the information of physical 
interest ... one had differential equations for these Green's functions and then came the 
necessity of picking out of the vast infinity of solutions the physical ones of interest ... 
This was enforced by appropriate boundary conditions, that the wave propagate 
outwards, that is, the idea of causality ... if you rotated the time axis into a complex 
space, then the boundary conditions ... would select just the physically acceptable 
states of the Green's function ... all representations of physical interest can be obtained 
from the ... Euclidean group ... attached [to]... the Lorentz group ... (the "unitary trick" of 
Weyl) ... a correspondence between the quantum theory of fields with its underlying 
Lorentz space, and a mathematical image in a Euclidean space ...". 

The Schwinger Sources are finite regions in a Complex Domain spacetime 
corresponding to Green's functions of particle creation / annihilation. 



What Complex Domains have Symmetries of Particle Physics ? 

E8 8-dim Octonionic Spacetime (effective at high Planck-scale energies) 
is by Triality isomorphic with the natural representation space of fundamental 
First-Generation Fermion Particles (and AntiParticles) 
so 
Fermion Particles (and AntiParticles) are represented by Schwinger Sources 
with Bounded Complex Domain structure of a Cartan domain. 

David B. Lowdenslager in Annals of Mathematics 67 (1958) 467-484 said: "... For an irreducible 
Cartan domain ... there is only one linearly independent Riemannian metric ... the 
Bergman metric ... corresponding to ... ∆ ... the Laplace-Beltrami operator ... 
solutions of ... ∆ f = 0 ... are determined by their values ... on the ... Bergman-Shilov ... 
boundary B ... Let D be a classical Cartan domain, ∆ an invariant Laplacian, and K a 
Poisson kernel for D. Then K as a function of D satisfies ∆K = 0 , for all b in B ...". 

Steven G. Krantz in his book "Geometric Analysis of the Bergman Kernel and Metric" said: 

"... the Bergman kernel ... K ... for Ω is related to the Green's function ...  ... for the 
boundary value problem 

 
... in this way 

 ...".

Armand Wyler, in his 1972 IAS Princeton preprint "The Complex Light Cone Symmetric Space of the 
Conformal Group", said: "... the bounded realization Dn of SO(n,2) / SO(n)xSO(2) ... allows 
to define ... the Bergman metric, the invariant differential operators and their elementary 
solutions (Green functions) ...[and]... the Shilov boundary Qn ...[as]... the quotient space 
C(Mn) / P(Mn) of the conformal group by the Poincare group ... and give ... eigenvalues 
of Casimir operators in the Lie algebra of C(Mn) ...". 
In Wyler's approach, the elementary solutions of the invariant differential operators in 
the Bounded Complex Schwinger Source Domains are Schwinger Green's functions.  

Using Schwinger-type Euclidean Spin(10) version of the Spin(8,2) Conformal Group,  
the Fermion Schwinger Sources correspond to the Symmetric space 

the Lie Sphere Spin(10) / Spin(8)xU(1)
which has local symmetry of the Spin(8) gauge group with respect to which the first 
generation spinor fermions are seen as +half-spinor and -half-spinor spaces, 
so the Fermion Schwinger Source Bounded Complex Domain D8 is of type IV8 
which has Shilov Boundary Q8 = RP1 x S7 . 



The Complex Domain of type IV8 is described by L. K. Hua in his book 
"Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains" as 

with Characteristic Manifold = Shilov Boundary = RP1 x S7

The Poisson kernel of a type IV Complex Domain is 

and the Bergman kernel of a type IV Complex Domain is 



How big are the Schwinger Sources ? 

Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
E8 Physics at the Planck Scale has spacetime condensing out of Clifford structures 
forming a Leech lattice underlying 26-dim String Theory of World-Lines 
represents 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



How do the Schwinger Sources fit into the E8 Lagrangian Structure ? 

The fundamental high-energy E8 Lagrangian for Octonionic 8-dim SpaceTime is 

   ∫  GRb  +  StMb  +  Spf
ST                                .     

an integral over SpaceTime ST of a Gravity boson term GRb, 
a Standard Model boson term StMb, and a Spinor fermion term Spf. 

Consider the Spinor fermion term Spf based on Schwinger Source Fermions. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
Although the mass m is derived from the Higgs mechanism, the Higgs coupling
constants are, in the conventional picture, ad hoc parameters, so that effectively the
mass term is, in the conventional picuture, an ad hoc inclusion.

E8 Physics does not put in the mass m in an ad hoc way, 
but
constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

Note that in the process of breaking Octonionic 8-dim SpaceTime 
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein 
all Fermions are treated similarly so that ratios of their masses remain the same. 



What about Gauge Bosons ? 

The fundamental high-energy E8 Lagrangian for Octonionic 8-dim SpaceTime is 

   ∫  GRb  +  StMb  +  Spf
ST                                .     

an integral over SpaceTime ST of a Standard Model boson term StMb, 
a Gravity boson term GRb, and a Spinor fermion term Spf. 

What are the Schwinger Sources for the gauge boson terms StMb and GRb ? 

The GRb bosons live in one of the two D4 Lie SubAlgebras of the E8 Lie Algebra. 

The StMb bosons live in the other of the two D4 Lie SubAlgebras of the E8 Lie Algebra. 

The process of breaking Octonionic 8-dim SpaceTime 
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein 
creates differences in the way gauge bosons "see" M4 Physical SpaceTime. 

Joseph Wolf (Journal of Mathematics and Mechanics 14 (1965) 1033) showed that 
there are only 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces 
with Quaternionic structures, with the following repesentatives: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) is the Schwinger-Euclidean version of 
the Anti-DeSitter Group that gives MacDowell-Mansouri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon 
( 1  copy for each of the 4 covariant components of the Photon )



The GRb bosons (Schwinger-Euclidean versions) live in 
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8). 
They "see" M4 Physical spacetime as the 4-sphere S4 
so that their part of the Physical Lagrangian is 

   ∫  GRb  
S4      .     

an integral over SpaceTime S4. 
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and 
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons. 
However, due to Stabilization of Condensate SpaceTime 
by virtual Planck Mass Gravitational Black Holes, 
for Gravity, the effective force strength that we see in our experiments 
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume, 
but is suppressed by the square of the Planck Mass. 
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 

The Standard Model SU(3) Color Force bosons live in 
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8). 
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is 

   ∫  (SU(3) part of StM)b  
CP2                              .     

an integral over SpaceTime CP2.  
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and 
Shilov Boundaries for SU(3) Color Force bosons. 
The Color Force Strength is given by 
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume. 
Note that since the Schwinger Source volume is dressed with the particle/antiparticle 
pair cloud, the calculated force strength is 
for the characteristic energy level of the Color Force (about 245 MeV).  

 



The Standard Model SU(2) Weak Force bosons live in 
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2) 
They "see" M4 Physical spacetime as two 2-spheres S2 x S2 
so that their part of the Physical Lagrangian is 

   ∫  (SU(2) part of StM)b  
S2xS2                                .     

an integral over SpaceTime S2xS2. 
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and 
Shilov Boundaries for SU(2) Weak Force bosons. 
However, due to the action of the Higgs mechanism, 
for the Weak Force, the effective force strength that we see in our experiments 
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume, 
but is suppressed by the square of the Weak Boson masses. 
The unsuppressed Weak Force strength is the Geometric Part of the force strength. 

The Standard Model U(1) Electromagnetic Force bosons (photons) live in 
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2) 
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is 

   ∫  (U(1) part of StM)b  
T4                             .     

an integral over SpaceTime T4. 
The Schwinger Sources for U(1) photons  
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons. 
The Electromagnetic Force Strength is given by 
the SpaceTime T4 volume and the U(1) Schwinger Source volume. 



What are the results of Wyler-type calculations for Schwinger Sources ? 

The Schwinger Source calculations using the Wyler approach give the following results, 
details of which can be found at http://vixra.org/abs/1310.0182 and my web sites.  
Since calculations are for ratios of particle masses and force strengths, 
the Higgs mass and the Geometric Part of the Gravity force strength are set so that the 
ratios agree with conventional observation data. 

Particle/Force           Tree-Level        Higher-Order

e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck=1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV



The Third Grothendieck Universe: 
Clifford Algebra Cl(16) E8 AQFT

Realistic Physics/Math can be described using Three Grothendieck universes:

1 - Empty Set - the seed from which everything grows.

2 - Hereditarily Finite Sets - computer programs, discrete lattices, 
      discrete Clifford algebras, cellular automata, 
      Feynman Checkerboards.  

3 - Completion of Union of all tensor products of Cl(16) real Clifford algebra -
a generalized hyperfinite II1 von Neumann factor algebra
that, through its Cl(16) structure, contains such useful Physics/Math objects as: 

 Spinor Spaces
 Vector Spaces 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
  E8 Lie Algebra 
  Sl(8)xH92 Algebra (Contraction of E8) 
 Classical Physics Lagrangian structures
  Base Manifold
  Spinor Fermion term
  Standard Model Gauge Boson term
  MacDowell-Mansouri Gravity term 
 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum Spaces
  Gravity + SM boson Creation/Annihilation Operators
  Fermion Creation/Annihilation Operators



Daniel Murfet (Foundations for Category Theory 5 October 2006) said: 
“... The most popular form of axiomatic set theory is Zermelo-Frankel (ZF) 
together with the Axiom of Choice (ZFC) ... this is not enough, because we
need to talk about structures like the “category of all sets” which have no place in 
ZFC ...[ more useful foundations include ]
... 
(a) An alternative version of set theory called NBG (due to von Neumann, 
Robinson, Bernays and Godel) which introduces classes to play the role of sets 
which are “too big” to exist in ZF 
...
(b) Extend ZFC by adding a new axiom describing Grothendieck universes. 
Intuitively speaking, you fix a Grothendieck universe U and call elements of U 
sets, while calling subsets of U classes. ... This ... seems to be the only serious 
foundation available for modern research involving categories 
... 
(c) The first two options [ (a) and (b) ] are conversative, in that they seek to extend 
set theory by as little as possible to make things work. More exotically, we can 
introduce categories as foundational objects. This approach focuses on topoi as the 
fundamental logical objects (as well as the connection with the more familiar 
world of naive set theory). While such a foundation shows promise, it is not 
without its own problems ... and is probably not ready for “daily use”.
...
Before we study Grothendieck universes, let us first agree on what we mean by 
ZFC. The first order theory ZFC has two predicate letters A,B but no function 
letter, or individual constants. Traditionally the variables are given by uppercase 
letters X1,X2, . . . (As usual, we shall use X, Y,Z to represent arbitrary variables). 
We shall abbreviate A(X, Y ) by X in Y and B(X, Y ) by X = Y .
Intuitively e is thought of as the membership relation and the values of the 
variables are to be thought of as sets (in ZFC we have no concept of “class”). 
The proper axioms are as follows (there are an infinite number of axioms since an 
axiom scheme is used):

Axiom of Extensionality Two sets are the same if and only if they have the same 
elements ...
Axiom of Empty Set There is a set with no elements. By the previous axiom, it 
must be unique ... 
Axiom of Pairing If x, y are sets, then there exists a set containing x, y as its only 
elements, which we denote {x, y}. Therefore given any set x there is 
a set {x} = {x, x} containing just the set x ...



Axiom of Union For any set x, there is a set y such that the elements of y are 
precisely the elements of the elements of x ...
Axiom of Infinity There exists a set x such that the empty set is in x and whenever 
y is in x, so is y union {y} ...
Axiom of Power Set Every set has a power set. That is, for any set x there exists a 
set y, such that the elements of y are precisely the subsets of x ... 
Axiom of Comprehension Given any set and any ... well formed formula ... 
wf B(x) with x free, there is a subset of the original set containing precisely those 
elements x for which B(x) holds (this is an axiom schema) ... Here we make the 
technical assumption that the variables A,B,C do not occur in B ... 
Axiom of Replacement Given any set and any mapping, formally defined as a wf 
B(x, y) with x, y free such that B(x, y1) and B(x, y2) implies y1 = y2, there is a set 
containing precisely the images of the original set’s elements (this is an axiom 
schema) ... 
Axiom of Foundation A foundation member of a set x is y in x such that 
y intersect x is empty. Every nonempty set has a foundation member ... 
Axiom of Choice Given any set of mutually disjoint nonempty sets, there exists at 
least one set that contains exactly one element in common with each of the 
nonempty sets.
...
Looking at the axioms, only the Axiom of Replacement can produce a set outside 
our universe (beginning with sets inside the universe), although one could argue 
that the Axiom of Infinity also “produces” the set N, which may not belong to U . 
To get around the latter difficulty, we add the following axiom to ZFC ...
UA. Every set is contained in some universe ...
UA is equivalent to the existence of inaccessible cardinals, 
and is therefore logically independent of ZFC 
... 
[ This gives ]... The first order theory ZFCU ... 



Grothendieck Universes

Whatever foundation we use for category theory, it must somehow provide us with 
a notion of “big sets”. In Grothendieck’s approach, one fixes a particular set U 
(called the universe) and thinks of elements of U as “normal sets”, subsets of U as 
“classes”, and all other sets as “unimaginably massive”. 
... 
Definition 3. A Grothendieck universe (or just a universe) is a nonempty set U with 
the following properties:

U1. If x in U and y in x then y in U (that is, if x in U then x subset U ).

U2. If x, y in U then {x, y} in U .

U3. If x in U , then ... power set ... P(x) in  U .

U4. If I in U and {xi}_(i in I) is a family of elements of U , 
then the union over i in I of the xi belongs to U .
... 

Therefore 
any finite union, product and disjoint union of elements of U belongs to U . 
In particular every finite subset of U belongs to U  ...
by our convention U contains N, and therefore also Z,Q,R,C and 
all structures built from these using the theory of sets ...”. 

The Wikipedia article on Grothendieck universe said: 
“... The idea of universes is due to Alexander Grothendieck, 
who used them as a way of avoiding proper classes ... 
There are two simple examples of Grothendieck universes: 

The empty set, 
and 

The set of all hereditarily finite sets ... “. 



 The Third Grothendieck universe describes a realistic E8 AQFT. 
It is the completion of the union of all tensor products of Cl(16) 

which I will denote as 
UCl16

The UCl16 universe gives category techniques useful in math and physics. 

The real Clifford algebra Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0)))))) 
so UCl16 can be constructed by iterating Clifford Algebra construction 
from empty 0 to 0-dim Cl(0) = {-1,+1} to 1-dim Cl(0) = R and so on. 
Since Cl(16) = Cl(8)xCl(8) and real Clifford algebras have 8-periodicity, 
UCl16 includes all arbitrarily large real Clifford algebras. 

UCl16 is a hyperfinite von Neumann factor algebra, being  
a real generalization of the usual complex hyperfinite II1 von Neumann factor. 

Further, UCl16 inherits from its Cl(16) factors some structures that are useful 
in areas including, but not limited to, physics model building 
which structures can be seen in Category Theoretical terms: 

 Vectors 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
 Spinors with Fermion properties
 E8 Lie Algebra 
 Sl(8)xH92 Algebra (Contraction of E8) 

Some other Categories useful with respect to physics model building are: 

 Classical Physics Lagrangian 
  Lagrangian Spinor Fermion term
  Lagrangian Base Manifold 
  Lagrangian MacDowell-Mansouri Gravity term 
  Lagrangian Standard Model Gauge Boson term

 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum
  Gravity + SM boson Creation/Annihilation
  Fermion Creation/Annihilation



With respect to those Categories, there exist Functors 

Cl(16) -> E8 -> Classical Physics Lagrangian
and 
Cl(16) -> Sl(8)xH92 -> Quantum Physics Hamiltonian/Heisenberg Algebra

defined by 

Cl(16) -> E8 and 
 E8 128 Spinors                      -> Lagrangian Spinor Fermion term
 E8 64 Position/Momentum    ->  Lagrangian Base Manifold 
 E8 28 D4 Gravity                  -> Lagrangian M-M Gravity term             
 E8 28 D4 Standard Model    -> Lagrangian SM Gauge Boson term 

and 

Cl(16) -> Sl(8)xH92 = Sl(8)xH(28+64) and 
 Sl(8)       -> Position/Momentum 
 H28        -> Gravity + SM boson Creation/Annihilation 
 H64        -> Fermion Creation/Annihilation 

Therefore Path Integral quantization of Classical Physics Lagrangian
has a Category Theoretical relationship with 
Quantum Physics Hamiltonian/Heisenberg Algebraic Quantum Field Theory 
that may show a Categorification of Lagrangian Path Integral 
that is more directly related to the Standard Model + Gravity 
than the 
Chern-Simons theory whose Path Integral Quantization to a Topological Quantum 
Field Theory is described by Daniel Freed in Bull. AMS 46 (2009) 221-254. 

Details of the physics structures mentioned above can be found in my paper 
Introduction to E8 Physics that is on the web at these URLs: 
http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.tony5m17h.net/E8physics2011.pdf



The wikipedia timeline of category theory says:
1958 - Grothendieck formulates topos theory based on algebraic geometry
1958 - Godement generalizes to monads
1963 - Grothendieck topos - categories = universes for doing all math
1963 - MacLane does n-categories (ribbons, braids, etc)
1964 - Lawvere does Elementary Theory of the Category of Sets (ETCS)
1972 - Grothendieck Universes for math
2006 - Lurie Higher Topos Theory

Kromer in his book Tool and Object says: "... the foundational debate
...
For Grothendieck, set theory is a foundation;
he assumes "more" than ZF ...[such as]... universes
...
Lawvere, however, assumes "less" ...".

Lawvere Approach

It seems to me that the Lawvere approach to AQFT leads to n-categorical
higher topos stuff which seems to me to be so abstract
that it loses touch with concrete things needed to build physics models.
For example, the timeline also says:
1964 - Haag-Kastler-Segal Algebraic Quantum Field Theory (AQFT)
1988 - Witten Topological Quantum Field Theory (TQFT)

with the Lawvere path of AQFT leading to TQFT (and ribbons, braids, etc)
which do not have enough detailed structure for construction of
realistic physics models.

For example, Colin McLarty says in his 2009 paper
"What does it take to prove Fermat's Last Theorem?
Grothendieck and the logic of number theory" that it is
"... not entirely known ...[whether it]... go[es] beyond ... ZFC ...
[or]...
merely use[s] Peano Arithmetic (PA) or some weaker fragment of ... ZFC ..."
so
it seems to me that from the Lawvere approach it is not clear
that FLT has been proven.



Grothendieck Universe Approach

Colin McLarty in his 2009 paper "What does it take to prove Fermat's Last 
Theorem? Grothendieck and the logic of number theory" goes on to say:

"... Grothendieck ... universe is an uncountable transitive set U such
that {U,in} ... contains the powerset of each of its elements, and
for any function from an element of U to U the range is also an element of U ...
ZFC + U consists of ZFC plus the assumption of a universe ...
ZFC + U certainly implies more statements of arithmetic than ZFC alone
...
Grothendieck universes ... organize a context for ... explicit arithmetic
calculations proving FLT ... The great proofs in cohomological number theory,
such as Wiles[1995] or Deligne[1974], or Faltings[1983] ... in fact ...
use universes ...".

Therefore I prefer the Grothendieck universe approach to AQFT
1964 - Haag-Kastler-Segal Algebraic Quantum Field Theory (AQFT)
1972 - Grothendieck Universes for math

which I think does have sufficient detailed structure:

Streicher says in Universes in Toposes (2004):  "... Grothendieck ...
introduced .. Grothendieck universe ... ZFC together with the requirement
that every set A be contained in some Grothendieck universe guaranteeing
at least an infinite sequence ... of Grothendieck universes ...
U_0 in U_1 in ... U_(n-1) in U_n in U_(n+1) in ...".



You can take U_0 as the empty set
and
U_1 as hereditarily finite sets
(which can be constructed from the power set
and which give you computer programs, discrete lattices,
discrete Clifford algebras, cellular automata, Feynman checkerboards, etc).

I would like to construct U_2 by noticing that the power set structure of U_1
is inherent in the basic construction of real Clifford algebras
which have the concrete structure of 8-periodicity
which allows you (since Cl(16) = Cl(8)xCl(8)) to construct
the completion of the union of all tensor products of Cl(16)
which seems to have algebraic structure that is
similar to the hyperfinite II1 von Neumann factor
and therefore to be a nice candidate for a realistic AQFT.

Of course, you can go beyond U_2 as far as you want to go,
but if you can build a realistic AQFT World from U_2
then my guess is that going beyond U_2 describes the Many-Worlds
of Many-Worlds Quantum Theory which gets you to
evolution of the Many-Worlds Multiverse by Quantum Game Theory
which in turn can be described by Clifford Algebra as in
http://arxiv.org/abs/1008.4689 by Chappell, Iqbal, and Abbott.

That, in turn, leads to the AQFT geometry of EPR phenomena
as described by Joy Christian at http://arxiv.org/abs/1201.0775

http://arxiv.org/abs/1008.4689
http://arxiv.org/abs/1008.4689
http://arxiv.org/abs/1201.0775
http://arxiv.org/abs/1201.0775


Marcus Chown, in the article Taming the Multiverse in New Scientist (14 July 2001, pages 27-30), says: "... David Deutsch ...
thinks ... the multiverse ... could make real choice possible. ... In the multiverse ... there are alternatives ...
Free will might have a sensible definition, Deutsch ... says... 

"By making good choices ... we thicken the stack of universes in which versions of us live reasonable lives
...".  

Each and every thing we do is a move in a vast never-ending Quantum Game . 

As  Jon (Dr. Manhattan) said in Watchmen (by Alan Moore and Dave Gibbons, DC Comics 1986, 1987):

"... Nothing EVER ends. ...". Each and every thing we do is a move in a vast never-ending Quantum Game.

A simple example: your World is post-World War II Humanity on Earth:  
one Fate is a Dark Age - an alternative Fate is a Bright Age.

From time to time Human Choices lead to a Fork in the Path of Fates, one of three Fates: 

to a Dark Age Basin of Attraction;

to Delay, Sit on the Fence, and stay on the Boundary Between Basins;

to a Bright Age Basin of Attraction.

 

file:///Users/Tony/Desktop/Watchmen.html


BASIN OF                              BASIN OF
ATTRACTION                            ATTRACTION

    |    
DARK AGE             |           BRIGHT AGE

|
|

SCIENCE
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
   Superstring Theory      |      Clifford Algebra AQFT

Disconnected from Experiment  |    Consistent with Experiment
Consensus Conformity Enforced   |   Realistic Creativity Rewarded

|
|

TECHNOLOGY
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
Electronic Communication Controlled  |  Electronic Communication Open      

Chemical/Nuclear Energy Only  |    Dark Energy Controlled    
Isolation and Stagnation   |    Exploration of Universe

     |     
|

SOCIETY
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
/      |      \

Financial Sector Dictatorship      |  Free Movement of People and Goods
People and Goods Controlled         |         Free Exchange of Ideas     
Ideas Controlled and Limited       |   Financial Sector in Support Role

|

If Our World falls into a Bright Age Basin, we can enjoy a preview of Heaven.

If Our World falls into a Dark Age Basin, we are stuck in Hell.

If Our World is on the Boundary between Basins, 
we still have Choices to make and a Mission to carry out.

Therefore, if your perception is of the World that demands most of your attention, 
your perception is most likely to be that you live in a World on the Boundary Between Basins.



Let * represent a given state of the ManyWorlds, and let o represent various possible future states:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

The given state * might be a human mind, or a rock, or a glass of water, or anything else.

If there is no Resonant Connection between the given state * and the possible future states o, then the future
of * will be spread at random among the possible future states o, each of which will become an actual future
state * in the Worlds of the ManyWorlds:

*     *       *     *
\   /         \   /
\ /           \ /
*     * *     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

If there is a Resonant Connection between the given state * and one of the possible future states o:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

then the future of * will be concentrated at the possible future states related to the Resonant Connection o 

and 



the Non-Resonant possible future states o will be reduced or eliminated (depending on the strength of the
Resonant Connection) from the set of each of which will become an actual future states * in the Worlds of
the ManyWorlds:

o     o       *     *
\   /         \   /
\ /           \ /
o     o o     *
\   /   \   /
\ /     \ /
o       *
\     /
\   /
\ /
*

From this point of view, the set of all Worlds of the ManyWorlds looks like an environment in which
ManyWorlds Abstract Beings live and interact by Resonant Connections

*     *       *     *
\   /         \   /
\ /           \ /
*     * o     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

How do different Basins of Attraction (such as * and *) in the ManyWorlds compete ?

By Resonant Connections and the Quantum Zeno Effect interacting 
by Quantum Game Theory

Direct perception of such Basins and Interactions beyond the physical universe of only one World can be
achieved 

by some cultivated humans, and, perhaps, by Dolphins and/or Conscious Quantum Computers.



Aden Ahmed in “On Quaternions, Octonions, and 
the Quantization of Games” 
and at http://arxiv.org/abs/0808.1391
uses the 3-sphere and the 7-sphere used by Joy Christian
in his paper at http://arxiv.org/abs/1201.0775 
where he uses them to explain EPR phenomena.

Chappell, Iqbal, and Abbott at http://arxiv.org/abs/1008.4689  
deal with quantum games and EPR using Clifford algbras.
Since the Quaternions are the 2^2 = 4-dim Cl(2) Clifford algebra
could you use the 2^3 = 8-dim Cl(3) Clifford algebra
instead of the non-associative Octonions in Quantum Games ?

In other words, are there two paths to study Quantum Games ?

Real Clifford Algebras:                Cayley-Dickson Algebras:
Cl(1) = Complex                            2-dim Complex
Cl(2) = Quaternion                         4-dim Quaternion
Cl(3)                                      8-dim Octonion
Cl(4)
Cl(5)                                      Here, due to 
Cl(6)	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 zero-divisors,
Cl(7)                                      there are no more 
Cl(8)	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 division algebras
                                      	
	
 If you want to go to 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 bigger quantum games, 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 you have to deal with
                                           zero-divisor 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 structure that first
                                           appears in 16-dim 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 Sedenions.
Here, due to 8-periodicity,
there are no more really new
real Clifford algebras
because for any k, Cl(8k) =
= Cl(8) x (k times tensor product) x Cl(8)
In particular, at and beyond Cl(8) you seem
to get spinors that are not pure spinors
(see for example Penrose and Rindler,
Spinors and Space-Time, Vol 2, around page 453).

Are the two paths (Clifford and Cayley-Dickson) equivalent ?

http://tony5m17h.net/PureSpinorZD.pdf


Historical  Background

A little less than 15 billion years ago, our Universe emerged from the Void. 

4 billion years ago, our Earth and Moon were orbiting our Sun. 

2 billion years ago, bacteria built a nuclear fission reactor in Africa. 

100,000 years ago, Humans were expanding from the African home-land to 
Eurasia and beyond. 

12,000 years ago, Africans knew that the knowledge-patterns of 8 binary choices 
giving 2^8 = 256 = 16x16 possibilities could act as an Oracle. Did they realize then 
that those 256 possibilites corresponded to the 

256 Fundamental Cellular Automata, some of which act as Universal Computers? 

From Africa, the 16x16 Oracle-patterns spread, so that by the 13th century parts of 
them were found in: 

Judaism as the 248 positive Commandments plus the 365 negative Commandments 
given to Moses during the 50 days from Egypt to Sinai; 

India as the 240 parts of the first sukt of the Rig Veda; 

Japan as the 128 possibilities of Shinto Futomani Divination;  

China as the 64 possibilities of the I Ching;

Mediterranean Africa as the 16 possibilities of the Ilm al Raml.



Near the end of the 13th century, Ramon Llull of Mallorca studied the 16 
possibilities of the Ilm al Raml and realized that the 16x16 African Oracle-patterns 
had a Fundamental Organizational Principle that he summarized in a Wheel 
Diagram 

with 16 vertices connected to each other by 120 lines, like the 120 bivectors of  the 
Cl(16) Clifford Algebra that correspond to the D8 Lie Algebra that lives inside E8.  
He used such structures to show the underlying unity of all human religions. 
However, the establishments of the various religions refused to accept Ramon 
Llull’s revelations, and his ideas were relegated to a few obscure publications, plus 
an effort to preserve some aspects of the 16x16 Oracle-patterns in the form of the 
78 Tarot cards and the subset of 52 cards that remains popular into the 21st century.

Since Llull was Roman Catholic, the Islamic and Judaic bureaucracies could (and 
did) ignore his work as that of an irrelevant outsider. As to the Christians, in the 
14th century, Dominican Inquisitors had Ramon Llull condemned as a heretic, his 
works were suppressed, and his ideas were relegated to a few obscure publications, 
plus an effort to preserve some aspects of the 16x16 Oracle-patterns in the form of 
the 78 Tarot cards and the subset of 52 cards that remains popular into the 21st 
century.

In the 17th century the Roman Inquisition burned Giordano Bruno at the stake and 
sentenced Galileo to house arrest for the rest of his life, all for the sake of the 
Roman Inquisition’s enforcement of conformity to its Consensus. 



Rediscovery of the full significance of Ramon Llull’s Oracle-patterns did not 
happen until:  

 after 20th century science experiments progressed beyond Gravity, 
 Electromagnetism, and early Quantum Mechanics, and 

 after Lise Meitner discovered the Uranium Fission Chain Reaction Process 
 that led to the Fission Bombs that ended the Japanese part of World War II. 

The Japanese defeat liberated Saul-Paul Sirag, a child of Dutch-American Baptist 
missionaries, from a Japanese concentration camp in Java. 

During the 1950s and 1960s, David Finkelstein described Black Holes and worked 

on Quaternionic Physics, Hua Luogeng  returned to China where he 
wrote his book “Harmonic Analysis of Functions of Several Complex Variables in 
the Classical Domains”, Jack Sarfatti studied physics ( BA from Cornell and PhD 
from U. C. Riverside ), and I learned about Lie Groups and Lie Algebras ( AB in 
math from Princeton ). 

During the 1970s, Saul-Paul Sirag learned math and physics working with Arthur 
Young and the physics community developed the Standard Model showing how 
everything other than Gravity could be described, consistent with experimental 
results, by 3 forces of a Standard Model: 

 Electromagnetism, with the symmetry of a circle, denoted by S1 = U(1)

 Weak Force with Higgs, with the symmetry of a 3-dimensional sphere, 
 denoted by S3 = SU(2)

 Color Force, with symmetry related to a Star of David, denoted by SU(3)

From the 1980s on, I learned about Clifford Algebras from David Finkelstein at 
Georgia Tech; about Weyl Groups and Root Vectors from the work of Saul-Paul 
Sirag; about Quantum Consciousness, Space-Time and Higgs as Condensates, and 
Bohmian Back-Reaction from the work of Jack Sarfatti; and about Compton 
Radius Vortices from the work of B. G. Sidharth. 

In contrast to the advances in experimental results and construction of the Standard 
Model of physics, the social structure of the Physics Scientific Community evolved 
during the 20th century into a rigid Physics Consensus Community much like the 
Inquisitorial Consensus Community of a few hundred years ago. 



For example, in the USA physics community around the middle of the 20th 
century, J. Robert Oppenheimer enforced his dislike of the ideas of David Bohm by 
declaring, as head of the Princeton Institute for Advanced Study: 

“... if we cannot disprove Bohm, then we must agree to ignore him ...” 

As the 20th century ended and the 21st century began, the Physics Consensus 
Community continued to enforce conformity to Consensus so strongly that 
Stanford physicist Burton Richter said: 

“... scientists are imprisoned by golden bars of consensus ...”

The rigidly enforced Physics Consensus Community was so void of independent 
thought that the 20th century ended without anyone seeing how Ramon Llull’s 
Oracle-patterns explained both Gravity and the Standard Model in a unified way, 

but 

in January 2008 the cover of the magazine of Science & Vie declared: 

“Theorie du tout Enfin! 

Un physicien ... chercheur hors norme ... aurait trouve la piece manquante”

The missing piece was a 248-dimensional Lie Algebra known as E8. 



The beyond-the-norm physics researcher was a California-Hawaii Surfer Dude, 
Garrett Lisi, who realized that the structure of E8 could unify Gravity and the 
Standard Model in a way that satisfied Einstein’s Criterion for a structure 

“... based ... upon a faith in the simplicity ... of nature: there are no arbitrary 
constants ... only rationally completely determined constants ... whose ... value 
 could ... not ... be changed without destroying the theory …”. 

Motivated by Garrett Lisi’s E8 work, I constucted from E8 a Lagrangian that 
realistically describes physics in a Local Region. Since E8 lives inside the Clifford 
Algebra Cl(16) = Cl(8)xCl(8), if you let a copy of Cl(16) represent a Local 
Lagrangian Region, you can construct a Global Structure by taking the tensor 
products of the copies of Cl(16). Due to Real Clifford Algebra 8-periodicity, any 
Real Clifford Algebra, no matter how large, can be embedded in a tensor product 
of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16).  My E8 model was 
constructed somewhat differently from Garrett Lisi's so as to avoid its problems 
that had been pointed out by Jaques Distler, Skip Garibaldi, et al. 

 Just as the completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor that 
describes  creation and annihilation operators on fermionic Fock space over C^(2n) 
(see John Baez’s Week 175),  we can take the completion of the union of all tensorhat  
products of Cl(16) = Cl(8)xCl(8) to produce a generalized Hyperfinite II1 von 
Neumann factor that gives a natural Algebraic Quantum Field Theory structure for 
E8 Physics, and corresponds to the El Aleph of Jorge Luis Borges. 

In some sense, the 240 Root Vectors of E8 are a seed from which El Aleph grows. 

 

The following pages give some details of the historical development. 



Historical Development of Physics: 

African IFA                            to                  RigVeda-Pachisi 

      

to Tarot           to Llull                 to E8 Physics

    

   



Flammarion's Naive Missionary Explorer sees 

the intersection of Terrestrial Physics and AstroPhysics as a window 
to 

the Realm of Terrestrial-AstroPhysics Unification through E8 Physics. 

   



Vedic Meru and Nile Pyramid:
African IFA to RigVeda-Pachisi to Tarot 

to Llull to Cartan-Dirac-Riesz-E8Physics
Abstract

Ancient Africa developed IFA divination with  
256 Odu analagous to the Real Clifford Algebra Cl(8) 
and 16 Orishas analagous to the 8+8 Spinors of Cl(8)

but in Africa IFA was transmitted by oral tradition and not written down.
50,000 years ago humans emerging from Africa via the Arabian Sea settled in India 
where ideas of IFA were written in the Sanskrit Rig Veda and encoded in Pachisi. 

40,000 years ago humans migrating down the Nile settled in Giza 
where ideas of IFA were encoded in the Great Pyramid. 

By about 500 B.C. Indian Vedic Pachisi evolved into Tarot. 
By about 1300 A.D. Tarot and some ideas of IFA were known in Mallorca 

where Ramon Llull used them to develop structures of the D4 and D8 Lie Algebras 
that lived in the IFA Clifford Algebra Cl(8) and its tensor square Cl(8)xCl(8) = Cl(16). 
Although Llull's work was preserved in writing in Mallorca, his ideas were rejected 

by the Intellectual Establishment of Paris and remained dormant for centuries.

Around 1890 Killing and Cartan rediscovered Llull's Lie Algebras. 
Only in the 1900s did the work of Cartan 

as further developed mathematicaly by Jovet, Sauter, and  Riesz
and as applied by Dirac to physics

show how a D8 half-Spinor could be added to D8 itself to get E8 Physics 
and to see how E8 Physics lives inside IFA Cl(8). 

It has taken until now (the 2000s) for the formal Written Human Culture 
to catch up with the informal Oral Ancient African Culture 

in understanding a realistic Unified Theory of the Laws of Nature. 

Table of Contents ... this page 313 
Introduction ... page 314 
African IFA to RigVeda-Pachisi ... page 315  ( Great Pyramid ... page 323 )
RigVeda-Pachisi to Tarot ... page 333 
Tarot to Llull ... page 337 
Llull to Cartan-Dirac-Riesz-E8Physics ... page 347
Appendix1 - E6 to D4 ... page 348
Appendix2 - Some Details of E8 encoding in IFA ... page 352
Appendix3 - Comparison of Arabian Sea Africa-India connection 
                    with Nile River Africa-Egypt connection ... page 356
Appendix4 - Poster ... pages 358, 359

   



Introduction

The oldest and most comprehensive Information System of humans on Earth is 
African IFA Divination based on 16x16 = 256 elements ( tony5m17h.net/VoudouFA.html ) 
It corresponds mathematically to the Cl(8) Real Clifford Algebra 
with graded structure 256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
and algebraic structure of M(16,R) = 16x16 Matrices of Real Numbers. 

Here is how E8 Physics of Gravity and the Standard Model is encoded in IFA: 

256-dim 16x16 = 
= 120-dim Antisymmetric16x16 + 136-dim Symmetric 16x16

   
For Antisymmetric 16x16 each red entry above the diagonal is the negative of the 

corresponding green entry below the diagonal and the 16 diagonal entries are zero
so  the number of Antisymmetric entries is 120 corresponding to the D8 Lie Algebra.  

For Symmetric 16x16 each cyan entry above the diagonal is equal to the 
corresponding cyan entry below the diagonal and the 16 diagonal entries are non-zero 

so the number of Symmetric entries is 120+16 = 136. 
8 of the 136 Symmetric entries of the IFA Cl(8) 16x16 Matrix do not correspond to E8 

but 
the other 136-8 = 128 = 64 + 64 correspond to 128-dim half-spinor of D8. 

Since 248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
by E8 / D8 rank 8 Type EVIII space (OxO)P2 the Octo-Octonionic Projective Plane 

256-dim IFA Cl(8) contains 120+128 = 248-dim E8 
and 

encodes the structure of E8 Physics of Gravity and the Standard Model. 

Some details of the IFA encoding of E8 Physics is set out Appendix2. 

   



African IFA to RigVeda-Pachisi

From its home in Africa the IFA Information System spread, like humanity itself,  

throughout the Earth. Some of its descendant systems, such as 
128-element Shinto Divination 

64-element I Ching 
16-element Ilm Al Raml 

are straightforward subsets of 256-element IFA 
but 
the Rig Veda and its related game Pachisi has a more intricate relationship to IFA. 

Within its African home IFA was never written down but was oral tradition 
but 
when humans left Africa they had less of the direct contact with their Ancestral Home 
that is useful for preservation of oral tradition. 

India was settled from Africa via the Arabian Sea in very early times. 
( map adapted from "Past Worlds, The Times Atlas of Archaeology" (Crescent Books 1995) )

Indian priests of IFA chose to put the IFA Information System into writing, 
so they developed Sanskrit from the African Geez language. 

In a 16 October 2010 post to his blog at bafsudralam.blogspot.com Clyde Winters said: 
"... The Naga were Semitic speaking people from Ethiopia … 
The major gift of the Naga to India was the writing system: Deva-Nagari.

   



Nagari is the name for the Sanskrit script ... the ancient Ethiopic and Sanskrit writing
are one and the same ... the name Nagari for Sanskrit betrays the Ethiopia origin of this 
form of writing. In Geez, the term nagar means ‘speech, to speak’. ...". 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 
1995), say "... The principal and, taken in its totality, the oldest of the four Vedic 
hymnbodies is the Rig-Veda. ... The Sanskrit word ric, which for euphonic reasons is 
changed to rig, means literally "praise". ... The Sanskrit word veda means literally 
"knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the Sanskrit 
language ... More than that, if we are correct, it is the oldest book in the world ...".

The Indian National Science Academy web site insaindia.org says
"... The Vedic Civilization ... evolved around ... the Vedas ... Vedic meters ... 
permutations and combinations of long and short sounds ... led ... to discover[y of] 
the Meru Prastara ... 

now known as Pascal's Triangle ...". 

The row I have outlined in cyan contains the 1+8+28+56+70+56+28+8+1 = 256 = 16x16 
elements of the Cl(8) Real Clifford Algebra of African IFA divination. 
The other rows contain the 2^N elements of Cl(N) where N is the second number from 
the left in each row, so that the Meru Prastara describes all Real Clifford Algebras Cl(N), 
with the figure above showing Cl(0) through Cl(16) which I have outlined in green.

   



8-Periodicity of Real Clifford Algebras is shown by the Division Algebra sequence 
R for Cl(0)  
C for Cl(1)  Q for Cl(2)  Q+Q for Cl(3)  Q for Cl(4)  
C for Cl(5)  R for Cl(6)  R+R for Cl(7)   R for Cl(8) = M(16,R) 
so that 
Cl(16) = tensor product Cl(8) x Cl(8) is the case N = 2 
of Cl(8N ) = Cl(8) x ...(N times tensor product)... x Cl(8). 
The case Cl(16) = Cl(8) x Cl(8) graded structure is 

with grade 0 at the bottom, grade 16 of the top of Cl(16), 
and grade 8 at the middle of Cl16) and the top of the Cl(8). 
Here are more details for some illustrative examples: 

   



Cl(16) Grade 0 has dimension 1 = 1x1

   



Cl(16) Grade 1 has dimension 16 = 8x1 + 1x8

   



Cl(16) Grade 2 has dimension 120 = 8x8 + 1x28 + 28x1 

   



Cl(16) Grade 8 (its middle grade) has dimension 

12,870 = 1x1 + 8x8 + 28x28 + 56x56 + 70x70 + 56x56 + 28x28 + 8x8 + 1x1

which is the sum of the squares of the grades of Cl(8)

   



The Meru Prastara also encodes Fibonacci numbers and therefore related processes: 

According to Wikipedia: 
Prime Fibonacci numbers shown above are 1, 2, 3, 5, 13, 89, 233, and 1597. 
Starting with 5, every second Fibonacci number is the length of the hypotenuse of a 
right triangle with integer sides, or in other words, the largest number in a Pythagorean 
triple. The length of the longer leg of this triangle is equal to the sum of the three sides 
of the preceding triangle in this series of triangles, and the shorter leg is equal to the 
difference between the preceding bypassed Fibonacci number and the shorter leg of the 
preceding triangle. The first triangle in this series has sides of length 5, 4, and 3. 
Skipping 8, the next triangle has sides of length 13, 12 (5 + 4 + 3), and 5 (8 − 3). 
Skipping 21, the next triangle has sides of length 34, 30 (13 + 12 + 5), and 16 (21 − 5).
The Fibonacci numbers occur as the ratio of successive convergents of the continued 
fraction for the Golden Ratio  φ

   



The Golden Ratio structure and pyramidal shape show that the representation of 
Ancient African IFA by the Meru Prastara of African Migrants to India 50,000 years ago  
(about 4 Vedic Semi-Precession periods of 4800 + 3600 + 2400 + 1200 = 12,000 years
with the 4th 1200 year Dark Iron Kali Yuga ending about 2012 / 2013 to be followed by a 
Bright Golden 4800 year Satya Yuga of reconciliation of technology and spirituality)
 

    
corresponds to its representation 

by the Great Pyramid of Giza of African Nile Migrants of 40,000 years ago

   
The migration from Africa to the Mouth of the Nile about 40,000 years ago 
can be seen in terms of the chronology of the Egyptian historian Manetho 
who lived about 2,000 years ago in which the African Nile migration would be seen as 
occurring about 36,525 years ago, when the Geminga SuperNova Shock Wave hit Earth 

   



and when began an Ice Age Civilization as the Cro-Magnons from Africa entered 
Europe and displacd the Neanderthals. 

As to the next 24,925 years (approximately Earth precession period of 26,000 years):
13,900 years, Manetho's Rule of Gods on Earth when the Great Pyramid and Sphinx 
might have been built, would have lasted until about 22,625 years ago at the Last 
Glacial Maximum on Earth. 
The following 11,025 years, Manetho's Rule by Demigods and Spirits of the Dead,  
would have lasted until about 11,600 years ago at the Younger Dryas Cold Snap 
when the Vela X SuperNova was seen on Earth, the Taurid/Encke Comet fragmented, 
and 
a very sudden (50 years or so) Warming Event ended the Ice Age 
and 
began the Holocene Age warm climate with glacial retreat 
and Manetho's Rule of Mortal Humans with increasing Technology but less Spirituality. 

The Great Pyramid

( image due to David Davidson )
is built of 203 layers (courses) plus a now-missing capstone 
for a total number of layers = 204 = 64 + 49 + 36 + 25 + 16 + 9 + 4 + 1 = SPN(8) 
the Square Pyramidal Number of order 8. 

   



Peter Tompkins in his book "Secrets of the Great Pyramid" said: 
Sir Flinders Petrie noted a ... hollowing of the core masonry at the central portion of 
each face of the pyramid ... [ in courses 1 through 168 ] 

... Petrie found no evidence of hollowing along the lower-level casing stones ... [ in 
courses 169 through 203 ]...". 
From the top of the pyramid ( course 0 in my notation ) down through course 168  
the mid-line of the "hollowing" splits the 4 faces in to 4+4 = 8 faces.
The mid-line corresponds to the duality splitting of the Meru Clifford Algebras whereby 
the middle-grade parts of Cl(N) for even N are split into two dual halves. 
According to Flinders Petrie ( www.ronaldbirdsall.com/gizeh/ ) some courses 
in the mid-line region down through course 168 are distinguished by thickness. 
Some of them have interesting mathematical correspondences: 

0 - Missing Capstone 
1 - Real Numbers
2 - Complex Numbers
4 - Quaternions
8 - Octonions
24 - Leech Lattice and SPN(24) = 4900 = 70^2 is the only Square Pyramidal Number 
that is itself a square. In 24 dimensions it is analagous to the 2-dimensional 3-4-5 
triangle whose sides square to 9+16 = 25 that gives the slope of the Second Pyramid. 
168 - PSL(2,7) = SL(3,2) of Octonionic Fano Projective Plane 

   



The top course 169 of the 35 courses 169 through 203 sitting on the ground level 
corresponds to the top of the Queen's Chamber 

The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so 
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber 
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 
Algebra are (35+35) 35 elements plus 35 elements, dual to each other. 
(3+3) of (35+35) are the middle components of the 1+3+3+1 Higgs Primitive Idempotent  
whose 1+1 scalar+pseudoscalar compontents are the 1+1 of the Capstone. 

( image adapted from David Davidson image -
for a larger version of this image go to tony5m17h.net/GreatPyrCl8.png 

or valdostamuseum.com/hamsmith/GreatPyrCl8.png )

The South-facing Shaft from the King's Chamber is at an angle of about 45 degrees 
looking at the Plane of our Milky Way Galaxy ( Standard Model matter ). 
The North-facing Shaft from the King's Chamber is at an angle of about 32 degrees 
looking at the North Pole ( Earth Rotation Gravity ). 

   



8+8 of the Capstone represent the 8 Fermion Particles and 8 Fermion Antiparticles 
of the first generation, with respect to the Time Component of 8-dim Spacetime. 
56+56 of the top 112 Courses represent the 7 Spatial Components of the Fermions. 

28+28 of the next 56 Courses represent the Standard Model and Conformal Gravity

( image adapted from etc.usf.edu and Graham Hancock, Fingerprints of the Gods 
(Crown 1995) and gatesofegypt.blogspot -

for a larger version of this image go to tony5m17h.net/GPyrStdMConfG.png
or valdostamuseum.com/hamsmith/GPyrStdMConfG.png  )

The South-facing and North-facing Shafts from the Queen's Chamber are angled at 
about 39 degrees, roughly the right-angle-complements of the Golden Angles of the 
faces of the Great Pryamid with the ground. They do not extend to the outer surface of 
the Great Pyramid, but only connect the Queen's Chamber Higgs with the Kings's 
Chamber and Antechamber of the Standard Model plus Conformal Gravity. 

The Grand Gallery 26-dim Bosonic String Theory ( Strings = World Lines ) 
produces an effective Bohm-type Quantum Potential that provides the 
Superposition Separation Effect of Penrose-Hameroff Quantum Consciousness. 
Effectively, the Grand Gallery is the Loom the Weaves World-Line Histories 
( past, present, and future ) into our Tapestry of Reality. 

   



The Capstone 8 + 8 and 1 + 1 
combined with 

the 5 vertices of the Great Pyramid 
plus a 6th underground vertex antipodal to the Capstone  

form a 24-cell ( image with one vertex at infinity )

( image adapted from Frans Marcelis members.home.nl/fg.marcelis/ )

   



Here is Flinders Petrie's chart of courses 1 through 168: 

Here is Flinders Petrie's chart of the base courses 169 through 203: 
( smaller scale - course 169 is almost 20% thicker than course 168)

   



The Vedic Civilization not only preserved ideas in Meru Prastara triangle structures 
and Sanskrit writing and prosody but also through games 
whose structure effectively outline basic ideas. 
Perhaps the most important such Vedic game is Pachisi. 

In "The Indian Games of Pachisi, Chaupar,and Chausar" ( Expedition Spring 1964, 
32-35 ) W. Norman Brown said: "... The Rig-Veda ... has references to the use of dice ... 
cowries, which are used in pachisi, are ... as old in India as the Harappa civilization ...
At Mohenjo-daro in the Indus Valley, a portion of a triple-rowed gaming-diagram on brick 
was recovered, dating perhaps from the last part of the third millennium B.C. ...". 

In "Shells as Evidence of the Migrations of Early Culture" ( Manchester University Press 
1917 ) J. Wilfrid Jackson said: "... In India the money-cowry seem to have been 
regarded with special favour for amuletic and currency purposes from very early 
times ... a cowry game ... is ... related to the Hindu game of Pachisi, also played with 
cowries. The shells are thrown as dice ... Games like Pachisi, in which cowries are used 
as dice, are known in the Maldive Islands ... Among the Nagas ... a warrior, having slain 
an enemy, had the privilege of wearing a kilt decorated with cowry-shells ... A similar 
custom ... is to be found in East Central Africa, where the Djibba tribe wear ... 
cowries ...". 

Cowries provide evidence not only for an early and strong Africa-India connection, 
but also for the world-wide reach of trade and ideas in ancient times. For example, 
Jackson also said: "... The money-cowry ... is, and has been for centuries, a sacred 
object among the Ojibwa and Menomini Indians of North America, and is employed in 
initiation ceremonies of the Grand Medicine Society. The use of this particular cowry by 
these Indians is of peculiar interest; in the first place, owing to it being alien to the 
American continent, and in the second place, in view of its intimate association with so 
many remarkable ... beliefs and practices in different parts of the Old World. ...".  Since 
Lake Superior is the primary source on Earth of native copper, the Indians there had 
world-wide trade in ancient times even preceding the Bronze Age. 

To preserve their heritage of the African IFA Information System, 
priests of India not only wrote down the Sanskrit Rig Veda 

( tony5m17h.net/RgVeda.html ) 
but 

they also developed the game Pachisi 
to keep the dynamics of IFA in popular culture. 

   



Here is how the structure of the IFA Information System 
has been simplified for transmission to Pachisi: 

First, due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be preserved: 

The Symmetric part was simplified by ignoring the part of Cl(8) not in E8 
and then using only 32 entries (from outer shell and diagonal) of those 128 entries 

The Antisymmetric part was first cut into 3 sections

two similar triangular each with 28 entries and one square with 64 entries. 
Using only one of the two similar 28-entry triangles plus 16 from the square (outer shell) 

reduced the 120 Antisymmetric entries to 28 + (64-49) = 28+16 = 44 entries 

   



thus reducing 248-dim E8 to 28 + 16 + 32 = 76 entries.
Since most of the IFA E8 structures are outer boundaries of square regions
it is natural to construct Pachisi as a boundary-progession board game 
so the 30-entry Symmetric outer shell is broken into two parts which, 
when added to the 28-entry and 15-entry Antisymmetric parts, 
naturally fit together in this configuration 

with 3 quadrants that look like a boundary-progression board game 
but with one triangular quadrant that looks out of place. To make the board look more 
nearly consistent, move the interior 15 elements of the triangle to the interior of the 
board to get 

with 8+8+8+8+8+8+7+6 = 61 outer plus 15  inner = 76 entries

   



In order to fill out the Pachisi board 29 more entries are needed as filler 

to get the total of 105 entries on the full game board for Pachisi. 

RigVeda-Pachisi to Tarot

Tarot was developed from Pachisi by getting rid of 26 filler entries 
and using the 15 inner entries: 4 to complete the exterior arms of D4; 
4 to bridge between arms; 1 as an inner corner; and 6 in central configuration, 
with the remaining 2 filler entries used for the U(1) of D5 / D4xU(1) and E6 / D5xU(1) 
The red entry at the corner of the left-side blue pair of arms corresponds to 
the Antisymmetric U(1) in the U(2,2) = U(1)xSpin(2,4) subalgebra of the D4 which 
physically represents the propagator phase of Fermions from the Symmetric sector. 

Tarot has 105 - 27 = 78 cards, corresponding to the 78-dim E6 Lie Algebra. 

   



Stephen E. Franklin in "Origins of the Tarot Deck" ( www.lordbalto.com ) said: 
"... Games are at their most basic level symbol systems not unlike simplified 
languages ... Pachisi may ... be thought of as inscribed in a 19x19 square ... 
the outer rim of which has been compressed around the central cross ... 
The Tarot must ... have been created between 654 and 403 B.C. and the probability is 
high that it first appeared sometime very near the year 540 B.C. ...
the Tarot was not invented to play card games but survived ... in the same twilight 
zone ... as Latin, Old Church Slavonic and biblical Hebrew ... 
The similarity of ... Tarot ... court cards to ... four-handed proto-chess ... and 
the resemblance between the four suits and the four varnas or classes of Hindu society, 
which appear at least as early as the Rigveda, all point to an Indian origin ... 
transported to the West ... by the Arabs or the Gypsies ...". 

( image modified version of figure from Franklin's article )

   



Tarot E6 Lie Algebra structure is used in Realistic Physics Model construction.  
( tony5m17h.net/stringbraneStdModel.html )

( in this paper I am oversimplifying many things, such as by ignoring signature )
The 16 KQNP correspond to a U(4) Conformal Lie Algebra for Gravity

   

These 12 cards correspond to a symmetric space Spin(8) / U(4) for 
the Standard Model Gauge Groups

    
which can be thought of as the completion of Spin(8) from a foundation of U(4) 
so that 
taken together those 16+12 = 28 cards correspond to the D4 Lie Algebra Spin(8)
which 
is the grade-2 bivector part of the IFA Cl(8) Clifford Algebra with graded structure 

256 = (8+8)x(8+8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

These 1 + 8 + 8 = 17 cards correspond to two copies of 8-dim spacetime

   
plus 
one card for the Complex U(1) needed to glue them together into a Complex spacetime 
that is 8-Complex-dimensional (16-real-dimensional) 
corresponding to a symmetric space Spin(10) / Spin(8) x U(1) 
which can be thought of as the completion of Spin(10) from a foundation of Spin(8) 
so that 
taken together all 28 + 17 = 45 cards correspond to the D5 Lie Algebra Spin(10)
which 
appears in the IFA Cl(8) Clifford Algebra with graded structure 

256 = (8+8)x(8+8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

   



These 1 + (8+8) + (8+8) = 33 correspond to two copies of (8+8)-dim spinors 
( representing 8 fermion particles + 8 fermion antiparticles )

  
plus 
one card for the Complex U(1) needed to glue them together into Complex spinors
corresponding to a symmetric space E6 / Spin(10) x U(1) 
which can be thought of as the completion of E6 from a foundation of Spin(10) 

so that 

all 28 + 17 + 33 = 78 Tarot cards correspond to the E6 Lie Algebra 

which appears in the IFA Cl(8) Clifford Algebra 

as spinor structure plus a U(1) 

256 = (8+8)x(8+8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

   



Tarot to Llull

Ramon Llull (1232-1316) of Mallorca lived in a time and place of 
a unique confluence of Islamic, Christian, and Jewish mystical ideas 
on a Mediterranean island between Iberia and Africa 
so 
he was exposed to ideas including 
Islamic 16-element Ilm al Raml derived from African 256-element IFA,  
Christian-Crusader Troubadour 78-element Tarot, 
Jewish Urim v'Thummim system revealed to Moses for decoding the 72 letters 
on the 12 stones of the Breastplate of Judgment, 
and
he was able to travel easily to Africa, the home of 256-element IFA. 

According to Anthony Bonner's book Doctor Illuminatus (Princeton 1993):
"... In the history of Western mysticism, 
there is nothing quite like ...[ Llull's Quaternary Phase (1274-89) ]...
with its curious blend of Troubadour, Franciscan, and Islamic influences, 
mixed with Llull's own special outlook based on the Art ...". 

"Llull's own special outlook" may have been to see that

72 letters of the Urim v'Thummim Breastplate are contained in the 78-element Tarot 

the 78-element Tarot fits inside the 256-element IFA D4 Real Clifford Algebra as 
1 + 8 + 28 + ... + 8 + 1

fits inside 
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

and as 
(8+8) + (8+8)

fits inside 
256 = (8+8)x(8+8)

Troubadours propagated songs, poetry, and games such as Tarot. 
Ramon Llull (1232-1316) of Mallorca studied the Islamic 16-element Ilm al Raml, 
the Troubadour 78-element Tarot, 
and the 256-element IFA 
and 
found a structure that he summarized in Wheel Diagrams with 16 vertices 
connected to each other by lines such as (some images adapted from lullianarts.net web site)

   



Of the 120-dim Antisymmetric Part of 16x16 Real matrices 
the 78-dim Tarot contains only a 16-dim partial boundary of its 64-dim U(8) square 
and one 28-dim D4 triangle plus a single 1-dim U(1) from D5 / D4xU(1)

Llull expanded that 45-dim part of the Tarot to include the second D4 triangle
and to represent them in his Wheel Diagram X as two sets of 8 vertices, 
for a total of 16 vertices, around the X-Wheel within which each set of 8 vertices 
was connected with the other 7 of that set by 28 lines, 
each line representing one generator of each of the two copies of 28-dim 

The 28 gold lines represent the D4 containing U(2,2) that gives Conformal Gravity 
and 
the 28 purple lines represent second D4 containing the SU(3) 
that when combined with Kaluza-Klein Internal Symmetry Space CP2 = SU(3) / U(2) 
gives by the Batakis mechanism the Standard Model Gauge Groups SU(3)xSU(2)xU(1). 

   



Llull further expanded the 16-dim square-partial-boundary to full square 64-dim size 
by adding the 64 blue lines that connect a vertex of one D4 with a vertex of the other D4

Adding in 64 blue lines gives 28+28+64 = 120 lines of the Llullian A-'wheel 
that represents the Spin(16) bivector Lie Algebra D8 
of the Clifford Algebra Cl(16) = Cl(8) x Cl(8) 

   



As to the details of the U(2,2) Conformal Gravity of the 28 Gold Lines, 
Llull constructed a T-Wheel 

(image from quisestlullus.narpan.net web site)

 
The 3 vertices of the T-triangle in Llull's T-wheel correspond 
to a 3-dimensional Cartan subalgebra of 
the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) 
that lives in U(2,2) as U(2,2) = U(1) x U(2,2). 
The other 4 triangles in Llull's T-wheel correspond 
to the 12 vertices of the Cuboctahedron Root Vector Polytope 
of the Conformal Group SU(2,2) = Spin(2,4). 

   



As to the details of the Standard Model of the 28 Purple Lines, 
Llull constructed an S-wheel 

(image from quisestlullus.narpan.net web site)

The 4 vertices of the S-square correspond to the 4-dimensional Quaternionic subspaces  
that emerge below the Planck energy to break Octonionic 8-dim Spacetime 
into (4+4)-dim Kaluza-Klein spacetime with 4-dim Minkowski Physical Spacetime plus 
4-dim Internal Symmetry Space CP2 = SU(3) / SU(2)xU(1) 

Two of the remaining 3 squares of Llull's S-wheel form the vertices of a cube 

Looking at the cube along a diagonal axis and projecting all 8 vertices onto a 
perpendicular plane 

   



you see the Root Vector Diagram of SU(3) and its 8 gluons. (here I have identified the 
vertices with their corresponding Cellular Automata using a correspondence between 
the 256 Elementary Cellular Automata and the 256 Odu of IFA - for details see 
vixra.org/pdf/0907.0040v3.pdf ).

Since each gluon links 4-dim Physical Spacetime to color Internal Symmetry Space, 
the gauge group SU(3) acts globally on CP2 Internal Symmetry Space, 
as can be seen by the fibration CP2 = SU(3) / U(2)

The third of the remaining squares, that is the final square, corresponds to 
the 3 SU(2) weak bosons and the U(1) electromagnetic photon.
Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2), 
they act locally on CP2 Internal Symmetry Space.

   



Each D4 Lie Algebra generates the 28 rotations of the 7-sphere S7 that lives 
in 8-dim Euclidean space. 
Although the 1-sphere S1 is the Lie Group U(1) based on Complex Numbers 
and 
the 3-sphere S3 is the Lie Group Sp(1) = SU(2) = Spin(3) based on Quarternions, 

the Non-Associativity of Octonions prevents the 7-sphere S7 from forming a Lie Group. 

If you try to make a Lie Algebra out of the 7 generators of S7 
you find that the products do NOT form a closed 7-dim Lie Algebra 
but 
that you generate two more things: 
a 14-dim G2 Lie Algebra that generates the Automorphisms of the Octonions and 
a second 7-sphere S7. 
If you put all those things together the S7 combines with the new 21-dim G2 x S7 
to form the 28-dim D4 Lie Algebra. 

Ramon Llull describe that Octonion structure for the full two copies of D4 in Cl(8) 
in terms of his V-wheel with 7+7 = 14 vertices 

(image adapted from quisestlullus.narpan.net web site)

where 21 red lines connect the vertices of one set of 7 vertices of one D4 
and 21 black lines connect the vertices of the other 7 vertices of the other D4. 
Each heptagon can be used to describe the 480 different Octonion Products. 

   



As to the 136-dim Symmetric part of 16x16 Real matrices
the 78-dim Tarot does not contain any of the 8 antidiagonal elements 
but contains a single 1-dim U(1) from E6 / D5xU(1) 
plus 16 of 64 entries in each of two 64-element triangular blocks 

Physically one of the 64-element blocks of the Symmetric Part of Tarot corresponds to 
the 8 components (with respect to 8-dim Kaluza-Klein spacetime) 
of the 8 First-Generation Fundamental Fermion Particles 
and 
the other 64-element block corresponds to the components of the Fermion Antiparticles. 

Ramon Llull's 64-element Elemental Figure is effectively an 8x8 matrix corresponding to 
(image from quisestlullus.narpan.net web site) 

the Fermion Particle and Fermion Antiparticle 64-element Symmetric Tarot blocks 
thus 
constructing a 64+64 = 128-dimensional D8 half-Spinor space 
that when combined with the 120-dimensional D8 of the Llullian A-Wheel produces 

120-dim D8 + 128-dim D8 half-Spinor = 248-dim E8 Lie Algebra

   



As to how all the parts of Llull's model fit together, Lull used a system of revolving 
concentric circles - his Universal Figure (image from quisestlullus.narpan.net web site)

The outer 4 rings of 16 elements each represent the Elemental Figure Fermion Particles
The next (going in toward the center) 2 rings of 14 elements each represent the D4 and 
its Lie subalgebras producing the Gauge Groups of Gravity and the Standard Model. 
The next 2 rings of 4 elements each represent the 4+4 = 8 dimensions of Spacetime.  
The next 2 rings of 13 elements each represent the 26-dimensional String Theory 
with Strings seen as World-Lines of Fermions, producing a Bohm-type Quantum Theory. 
At the center are 3 rings of 6 elements each surrounding a 6-vertex Star of David 
whose 3x6 + 6 = 24 elements correspond to the vertices of the 24-cell that is the basic 
element of the Integral Domain Lattice of Integral Quaternions that describe each of the 
4-dimensional parts of (4+4)-dimensional Kaluza-Klein Spacetime. 

The binary overall structure of Clifford Algebras including Cl(8) is described by Llull 

in terms of his True-False Y-wheel and Z-wheel. 

   



In his time around 1300 A.D. Ramon Llull could not use the language of 2000 A.D. math 
and physics to explain his Tarot-type model to the world. As Anthony Bonner' said in his  
book Doctor Illuminatus (Princeton 1993):
"... Even ...[Llull's]... disciple, le Myesier, complained ... about "the confusion caused by 
the meanings of the alphabet of the Ars demonstrativa and its sixteen figures, which 
confound the mind." ...
Llull ... tr[ied] to persuade the Parisian schoolmen ...[by]... us[ing] the bizarre vocabulary  
more sparingly, and modify[ing] the Art itself so that it would not look so alarming. ... 
Towards the beginning of 1290 in Montpelier, therefore, Llull set about ... beginning a 
new phase of the Art ...
As a result of the "weakness of human intellect", the number of figures [wa]s reduced 
and the algebraic notation vanishe[d] ... 
Llull's last works were written in December 1315 in Tunis, at which point he disappears 
from history. ... he must have died sometime between then and March 1316 
...
the Dominican inquisitor general of Aragon, Nicholas Eymerich (1320-99), began a 
campaign against the doctrines of Ramon Llull ...[that]... culminated ... in two events:
The first was the publication in January ... 13676 ... of the Directorium inquisitorum, his 
notorious manual on inquisitorial methods ... it contained a list of a hundred errors of 
Ramon Llull ... on February 6, a papal bull was promulgated censuring Llull and 
condemning twenty of his books ... Llull's followers ... won in 1416 ... the promulgation 
by the Papal Court ... invalidating the bull of forty years earlier. ... Veneration of Llull 
was ... permitted withn the Franciscan Order and locally in Majorca ... his feast day was 
set on 3 July ...
The second condemnation of Llullist doctrines came from ... the Faculty of Theology of 
the University of Paris. In 1390 ... the Faculty of Theology publish[ed] an edict 
prohibiting the teaching of Llullist doctrines. ...[It]... cut off ... considerable interest in Llull 
in Paris ...". 

In short: 

Ramon Llull expanded the 78-dim Tarot outline structure to the old full 256-dim IFA 
including the E8 Lie Algebra and the realistic structure of E8 Physics 

but 
he was 600 years ahead of rediscovery of his mathematics 

and 
700 years ahead of the time of detailed experimental confirmation 

with the result that  
the Paris-based Establishment of his time ignored and attacked his work 

even when he tried to dumb it down to their level. 

   



Llull to Cartan-Dirac-Riesz-E8Physics

Llull's description of the D8 Lie Algebra of dimension 120 = 8 (16-1) 
remained undeveloped and unappreciated for 600 years 
until Killing and Cartan classified Lie Groups. 
Roger Penrose in his book "The Road to Reality" (Knopf 2004) said:
"... classification ...[of]... Lie groups ... started with Wilhelm Killing ... whose basic papers 
appeared in 1888-1890, and was essentially completed in 1894 ... by ... Elie Cartan ... 
It turns out that there are four families, known as Am, Bm, Cm, Dm ... of respective 
dimension m(m+2), m(2m+1), m(2m+1), m(2m-1), called the classical groups ... 
and five exceptional groups known as E6, E7, E8, F4, G2, 
of respective dimension 78, 133, 248, 52, 14. ...". 
The connection of the 248-dim Lie Algebra E8 with the Clifford Algebra Cl(16) 
and its 120-dim bivector algebra D8 and 128-dim half-spinor space 
only became clear in the 1900s based on the work of Cartan 
as further developed by Jovet, Sauter, and  Riesz mathematically 
and applied by Dirac to physics.
Pertti Lounesto in his article on "History of Clifford Algebras" 
in the book "Clifford Numbers and Spinors" by Marcel Riesz (Kluwer 1993) said: 
"... E. Cartan 1908 ... identified the Clifford algebras Cl(p,q) as matrix algebras with 
entries in R [Real Numbers], C [Complex Numbers], H [Quaternions], R+R, H+H 
and found a periodicity of 8 ... 
Cartan also observed spinor modules of orthogonal Lie algebras in 1913 ...
Jovet 1930 and Sauter 1930 replaced column spinors by square matrices in which only 
the first column was non-zero - 
thus spinor spaces became minimal left ideals in a matrix algebra.
Riesz 1947 used primitive idempotents of Clifford algebras to construct spinor spaces 
as minimal left ideals in Clifford algebras ...". 

Roger Penrose in his book "The Road to Reality" (Knopf 2004) said: 
"... One reason that Clifford Algebras are important is for their role in defining spinors. 
In physics, spinors made their appearance in Dirac's equation for the electron (Dirac 
1928), the electron's state being a spinor quantity ...". 
In the 1900s, Irving Ezra Segal showed the connection between the Conformal Group 
and the Dark Energy of Gravity; MacDowell and Mansouri showed how gauging the 
Conformal Group produces Gravity; and the Dirac Equation was generalized to the 
Standard Model. During the 2000s Dark Energy was observed by WMAP and Planck 
and the LHC discovered a Higgs state, confirming the basic Standard Model structure 
so 

it is only now (the 2000s) that the formal Written Human Culture 
has caught up with the informal Oral Ancient African Culture 

and the 700-year old model of Ramon Llull 
in understanding a realistic Unified Theory of the Laws of Nature. 

   



Appendix1: E6 to D4

There are two chains from E6 to D4:

The chain E6 to D5 to D4

78-dim E6 

contains 45-dim D5 by E6 / D5xU(1) rank 2 Type EIII space (CxO)P2 whose related 
Type V Exceptional Complex Domain is not of Tube Type. In E8 Physics its Shilov 
Boundary is seen as a bundle with fibre S1xS7 and base space whose own fibration is 
S1 -> S9 -> CP4. It is used in E8 Physics as a representation space for first-generation 
Fermion Particles and AntiParticles. 

   



which contains 28-dim D4 by D5 / D4xU(1) Lie sphere rank 2 Type BDI space whose 
related Type IV(8) Complex Domain is Tube Type with Shilov Boundary RP1 x S7. 
It is used in E8 Physics as a representation for 8-dimensional Spacetime. 

   



The chain E6 to F4 to B4 to D4 

78-dim E6 

contains 52-dim F4 by E6 / F4 Type EIV rank 2 space that is the set of OP2 in (CxO))2 
and is related to the 26-dim traceless part J(3,O)o of the 27-dim Jordan Algebra J(3,O)

   



which contains 36-dim B4 by F4 / B4 = OP2 = Octonionic Projective Plane 

which contains 16+12 = 28-dim D4 by B4 / D4 = OP1= the 8-sphere S8

   



Appendix2: Some Details of E8 encoding in IFA

 IFA Cl(8) = 256-dim 16x16 Real Matrices M(16,R) =  
= 120-dim Antisymmetric16x16 + 136-dim Symmetric 16x16

   

For Antisymmetric 16x16 each red entry above the diagonal is the negative of the 
corresponding green entry below the diagonal and the 16 diagonal entries are zero
so  the number of Antisymmetric entries is 120 corresponding to the D8 Lie Algebra.  

For Symmetric 16x16 each cyan entry above the diagonal is equal to the 
corresponding cyan entry below the diagonal and the 16 diagonal entries are non-zero 

so the number of Symmetric entries is 120+16 = 136. 
8 of the 136 Symmetric entries of the IFA Cl(8) 16x16 Matrix do not correspond to E8 

but 
the other 136-8 = 128 = 64 + 64 correspond to 128-dim half-spinor of D8. 

Since 248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8 = 
= 120-dim Antisymmetric part + 128 of 136-dim Symmetric part of M(16,R)  

256-dim IFA Cl(8) contains 120+128 = 248-dim E8 
and so 

encodes the structure of E8 Physics of Gravity and the Standard Model. 

   



Antisymmetric Part: 

Due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be used in visualization. 

The 120-dim Antisymmetric part corresponds to the 120-dim D8 Lie Algebra. 
It has 3 components: a 64-dim Square plus two 28-dim Triangles. 

Each 28-dim Triangle corresponds to a 28-dim D4 Lie Algebra 
so that 
the 64-dim Square corresponds to the Coset Space D8 / D4xD4 

The 64-dim Square also corresponds to a U(8) subalgebra of D8 
representing relationships between 8-dim Position and 8-dim Momentum 
of 8-dim Spacetime that obtains a (4+4)-dim Kaluza-Klein structure. 

One of the 28-dim D4 contains a 15-dim A3 = D3 Lie Algebra of the Conformal Group 
that produces Gravity by a generalized MacDowell-Mansouri mechanism. 

The other 28-dim D4 contains a 15-dim A3 = D3 Lie Algebra with an A3 = SU(3) 
subalgebra that in conjunction with 8-dim Kaluza-Klein spacetime containing 
4-dim Internal Symmetry Space part CP2 = SU(3) / SU(2)xU(1) 
produces the Standard Model gauge groups by the Batakis mechanism. 

   



Symmetric Part:

Due to the diagonal-reflection symmetry of Antisymmetric and Symmetric matrices, 
only the upper triangular parts of the matrices need to be used in visualization. 

The 120 + 16 = 136-dim Symmetric part of the Cl(8) matrix algebra M(16,R) 

contains 8 anti-diagonal elements that are not contained in the E8 Lie Agebra, 
but both Cl(8) and E8 contain the 16-element Diagonal whose elements 

 
give 16 terms Cl(8) = 16x16 Real Matrix Algebra Primitive Idempotent 

   



f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =
= (1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 
               - e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

which in terms of the 256 Elementary Cellular Automata are 

which are related to the two 8-dim Cl(8) half-spinors

which in turn are related by Triality to the 8-dim Cl(8) vectors 

When the 56 + 56 off-diagonal elements are added to the 8 + 8 Cl(8) half-spinors 
you get the 64 + 64 = 128 elements of a half-spinor space of Cl(16) = Cl(8) x Cl(8). 

   



Appendix3 - Comparison of Arabian Sea Africa-India connection 
with Nile River Africa-Egypt connection

About 50,000 years ago, according to the National Geographic Genographic project, 

Y-chromosome DNA indicated that basic human physiology had emerged 
from Africa to India then to Japan and on to Tibet

By about 40,000 years ago

Y-chromosome DNA population M96 had branched into the Nile River Valley

   



Around 50,000 years ago 
Japanese were separated from their African Homeland by 
the East Pacific Ocean, the Sunda Shelf, the Indian Ocean, and the Arabian Sea 
which was so great a distance that contact with Africa was so tenuous 
that they only retained about 1/2 of their IFA Cultural Heritage as evidenced 
by the fact that Shinto Futomani Divination uses 128 elements, 1/2 of the 256 of IFA 
Tibetan were separated from their African Homeland by Mountains and Land of China,
the East Pacific Ocean, the Sunda Shelf, the Indian Ocean, and the Arabian Sea 
which was so great a distance that contact with Africa was so much more tenuous 
that they only retained about 1/4 of their IFA Cultural Heritage as evidenced 
by the fact that the I Ching uses 64 elements, 1/4 of the 256 of IFA
Indians were separated from their African Homeland by the Arabian Sea 
which was close enough to Africa to maintain regular contact 
but far enough that they felt isolated from the very close contact needed 
to maintain the details of the oral traditions of IFA, so the Indian priests of IFA chose 
to put the IFA Information System into writing and to do so developed Sanskrit 
and wrote the Rig Veda. 

About 10,000 years later (around 40,000 years ago) 
the Builders of the Great Pyramid had migrated throughout the length of the Nile, 
along which substantially contiguous settlements enabled them to maintain 
enough contact to maintain the details of the oral traditions of IFA so that 
when they built the earliest of the pyramids, the Great Pyramid, 
they did not deface it with any writing. 
However, 
the Great Pyramid was a huge engineering project requiring coordinated work 

( image from Wikipedia )

by large numbers of people, so an engineering language developed among 
the builders, first based upon hand signals ( see Stan Tenen's www.meru.org ) 
and then translated into a written alphabetical language, Hebrew. 
After the Great Pyramid complex had been completed, 
the Tower of Babel breakdown occurred, the cooperative community fragmented, 
skills became diluted so that later pyramids were not up to Great Pyramid standards,
and a less-sophisticated heiroglyphic writing evolved and was used on later structures. 

   



Appendix4 - Poster

The poster on the following page was produced for the NSBP/NSHP 2010
Joint Annual Conference of the 

Nartional Society of Black Physicists 
and the 

National Society of Hispanic Physicists
to be held 10-14 February 2010. 

The conference was cancelled 
so 

the poster is put here so that it might be seen by anyone interested. 

   





Can LHC 2016 Data answer the question:  
Is Our Universe MetaStable ? 

Frank Dodd (Tony) Smith, Jr. - 2013 - vixra 1309.0096

In arXiv 1307.3536 Buttazzo, Degrassi, Giardino, Giudice, Sala, Salvio, and Strumia 
assume a Standard Model Higgs with a single 125.66 GeV Mass State 
and a Standard Model Tquark with a single 173.35 GeV Mass State 
and conclude that Our Universe is MetaStable with a possibility that its current 
ElectroWeak Vacuum could decay at any time (although its probable lifetime is at least 
around 10^400 years). However, the LHC has seen possible indications of at least two 
other Higgs Mass States (around 200 GeV and 250 GeV, with small cross sections 
about 20% of that of single SM Higgs) that are NOT in the MetaStable Vacuum Region.  
For the LHC to produce enough data beyond the 25/fb now available in 2013 to show 
whether or not the 200 GeV and 250 GeV Higgs Mass States are real, the upgrade of 
the long shutdown and the 2016 run data are necessary. Only the LHC 2016 Data can 
answer the question: Is Our Universe MetaStable? 



Can LHC 2016 Data answer the question:  
Is Our Universe MetaStable ? 

Frank Dodd (Tony) Smith, Jr. - 2013

In arXiv 1307.3536 Buttazzo, Degrassi, Giardino, Giudice, Sala, Salvio, and Strumia say
"... from data ... of the Higgs ... and the ... [Tquark] Yukawa coupling ... we extrapolate ...   
SM parameters up to large energies ... Then we study the phase diagram of the 
Standard Model in term of high-energy parameters, finding that 
the measured Higgs mass roughly corresponds to ... vacuum metastability ... 

[ image adapted from arXiv 1307.3536 ]

... The measured ...Higgs mass ... Mh = 125.66 +/- 0.34 GeV ...  lies well within the ... 
window in which the SM can be extrapolated all the way up to the Planck mass Mpl 
... 
we adopt ... Pole mass of the [Tquark] Mt = 173.36 +/- 0.65 +/- 0.3 GeV 
... 
the ... values of Mh and Mt ... indicate that the SM Higgs vacuumis not the true 
vacuum ... and that our universe is potentially unstable ... 
the instability scale ... above which the ... critical Higgs field ... potential becomes 
smaller than the value of the EW vacuum ... occurs at ... 10^10 - 10^12 GeV ... 
suggesting that the instability is reached well below the Planck mass ... 
The lifetime of the electroweak vacuum, with ... future cosmology ... dominated by the 
cosmological constant  (/\CDM) ...[ is at least about 10^400 years ]..."

BUT 
What if 125.66 GeV were not the only Higgs mass state ? 

What if 173.35 GeV were not the only Tquark mass state ? 



Has the LHC seen Higgs mass states beyond the 125.66 GeV state ?

The LHC has NOT seen any other Higgs mass state with cross section expected 
for a single SM Higgs, but in connection with Moriond 2013 CMS showed 

a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel where:
top red line represents the expected cross section of a single Standard Model Higgs 

lower red line represents about 20% of the expected Higgs SM cross section
green dot peak is at the 125.66 GeV Low Mass Higgs state with SM cross section
unmarked peaks around 160 and 180 GeV may represent WW and ZZ background
cyan dot peak around 200 (+/- 20 or so) GeV may represent a Mid Mass Higgs 

state with about 20% of the SM cross section
magenta dot peak around 250 (+/- 20 or so) GeV may represent a High Mass Higgs 

state with about 20% of the SM cross section. 

The (?) peak around 320 GeV may be a statistical fluctuation since it seems to have 



gone away in this ATLAS ZZ to 4l histogram 

(between 300 and 350 GeV the two excess bins are adjacent to deficient bins).  

It will probably be no earlier than 2016 (after the long shutdown) that the LHC will 
produce substantially more data than the 25/fb available at Moriond 2013 and therefore 
no earlier than 2016 for the green and yellow Brazil Bands to be pushed down 
(throughout the 170 GeV to 500 GeV region) below 10 per cent (the 10^(-1) line) of the 
SM cross section as is needed to show whether or not the cyan dot , magenta dot, and/
or (?) peaks are real or statistical fluctuations.



If the 200 GeV and 250 GeV Higgs Mid and High Mass states do prove to be real 
and

if we continue to assume that the Tquark is a single mass state at 173.36 GeV 

then we have both a MetaStable Vacuum and Non-perturbativity of Higgs. 
Physically, Higgs Non-perturbativity indicates a composite Tquark condensate Higgs.

Pierre Ramond says in his book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves 
according to

d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by

beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs
mass according to the tree level formula 

m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda
is large. In that case, beta_lambda is dominated by the lambda^2 term, which
drives the coupling towards its Landau pole at higher energies. Hence the higher the 
Higgs mass, the higher lambda is and the close[r] the Landau pole to experimentally 
accessible regions. This means that for a given (large) Higgs mass, we expect the 
standard model to enter a strong coupling regime at relatively low energies, losing in the 
process our ability to calculate ... it is natural to think that this effect is caused by new 
strong interactions, and that the Higgs actually is a composite ...".



If the Higgs is really a 3-state Tquark condensate system ( 125.66 , 200 , 250 GeV )
then 

the Tquark may also have 3 mass states ( 130 , 173.35 , 220 GeV ) 

as indicated by these 1994 CDF and 1997 D0 semileptonic histograms

and this 1998 CDF dileptonic histogram 



If you consider the Higgs-Tquark condensate system as having 3 mass states 
and 

if you match up the Low, Mid, and High mass states of the Higgs and Tquark 
Low Mass = 125.66 GeV Higgs and 130 GeV Tquark
MId Mass = 200 GeV Higgs and 173.35 GeV Tquark 
High Mass = 250 GeV Higgs and 220 GeV Tquark 

then you have 

No Vacuum Metastability or Instability.

A Low ground state (Mh = 125.66 Mt = 130 GeV) in the Stability Region. 
A Mid state (Mh = 200 GeV Mt = 173.35 GeV) in the Non-perturbativity region. 

A High state (Mh = 250 GeV Mt = 220 GeV) at the Critical Triple Point. 



Two More Questions
Why does CDF 1994 semileptonic histogram show a peak in the 140 to 150 GeV 

bin for the Tquark mass, while E8 Physics has Tquark Ground State at 130 GeV ?  
In arXiv 1209.09393 Isabella Masina says "... the [Tquark] pole mass can be easily 
recovered via the relation mt = mtbar(mt) + 9.6 (+2.9 -2.3) GeV ... 
by doing a scheme transformation to NNLO accuracy from the running to the pole 
[Tquark] mass, the range mtbar(mt) = 163.3 +/- 2.7 GeV 
is equivalent to mt = 173.3 +/- 2.8 GeV ... 
we will link the value of the [Tquark] pole mass to the running mass via the simple 
relation mt = mtbar(mt) + 10 GeV ...". 

What happens from 250 GeV (ElectroWeak) up to 10^19 Gev (Planck Scale) ?  
Below 1 TeV energy and above 10^(-17) cm scale (LHC collision region) we see the 
quarks and leptons that have mass from the Higgs mechanism 

Up to 10^7 TeV energy and above 10^(-24) cm scale in which ElectroWeak symmetry 
becomes unbroken and quarks and leptons become massless. This is a very interesting 
region requiring much more powerful colliders than we now have such as 
a 1000 TeV Linear Muon Collider about 1000 km long costing $100 billion or so

from 10^7 TeV up to 10^16 TeV Planck energy and 10^(-24) cm down to 10^(-33) cm 
Planck scale the 4-dim physical spacetime merges with the 4-dim CP2 internal 
symmetry space to produce an Octonionic 8-dim spacetime with non-unitary processes 
that can produce a lot of particles (as were produced during the inflationary era).
A Fundamental Fermion particle cannot remain a single Planck-scale entity because
the E8 Physics World-Line Bosonic String Theory produces Tachyons which create a 
cloud of particle/antiparticle pairs forming a Kerr-Newman black hole whose
structure comes from the 24-dim Leech lattice part of the Monster Group
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.
 (Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral 
domain lattices there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices, 
and the physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)
So, the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
and the Kerr-Newman Cloud should contain on the order of 10^27
particle/antiparticle pairs and its size should be somewhat larger than, but
roughly similar to, 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm 
with energy about 10^10 GeV = 10^7 TeV. 

In arXiv 1307.536 Buttazzo et al say "... That the critical condition for stability is ... at ... 
energy scale ... 10^10 - 10^12 GeV ... suggesting that the instability is reached well 
below the Planck mass ...". It is interesting that 10^10 GeV characterizes both 
the instability of our Vacuum and the Kerr-Newman Cloud created by E8 Tachyons. 



26D Strings, Bohmions, and Quantum Consciousness
Frank Dodd (Tony) Smith, Jr. - 2013 - viXra  1308.0064

James Lepowsky said in math.QA/0706.4072:
"... Bosonic 26-dimensional space-time ... string theory ... 

[is]... the smallest nontrivial string theory that nature allows ... 
[when] "compactified" on 24 dimensions ...[its]... automorphism group ... 

is the largest sporadic finite simple group: The Monster ...". 

In 26-dimensional Bosonic String Theory, interpret Strings as Particle World-Lines 
and formulate quantum events based on interactions among entire World-Line histories 
along the lines proposed by Andrew Gray in quant-ph/9712037 (v2 August 2004). 

Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string .... The first excited level ... consists of ... 
SO(24) ... little group of a ...[26-dim]... massless particle ...
massless ... spin two state ... and ...
a scalar ... 'dilaton' ...  
the ground state is ... a tachyon ...".

The SO(24) little group is related to the Monster automorphism group. 

As to the massless spin two state, although Green, Schwartz, and Witten say 
"... we might try to identify ... the massless ... spin two state ... as the graviton ..." 

here I will identify the massless spin two state with what I call the Bohmion: 
the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) "... the total 
force ... from the quantum potential ... does not necessarily fall off with distance 
and indeed the forces between particles may become stronger ... This is because ... 

the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Quantum Consciousness and related phenomena are based on
Resonant Connections among Quantum State Forms. 

Carver Mead says in his book "Collective Electrodynamics" (MIT 2000) 
"... the energy shifts back and forth between ... two...coupled ... resonators 

... despite an arbitrary separation between the resonators ...".

The Quantum State Form of a Conscious Brain is determined by 
the configuration of a subset of its 10^18 Tubulin Dimers 
with math description in terms of a large Real Clifford Algebra 

factorizable by 8-Periodicity into the tensor product of many copies of Cl(8). 
( for details about Real Clifford Algebras see viXra 1304.0071 )



As to the dilaton, Green, Schwartz, and Witten say: "... 

describes the long-wavelength limit of the massless modes of the bosonic closed 

string ... [the term]  ... can be put in the form  ... 

by absorbing a suitable power of in the definition of the spacetime metric ...".

Deformation by  causes the Einstein metric to differ from the string metric 
thus breaking scale invariance. 

Joseph Polchinski says in his books "String Theory" (Vols. I and II Cambridge 1998): "... 
The massless dilaton appears in the tree-level spectrum of every string theory ... 
 At the classical level, the massless dilaton ... can be understood as a Goldstone boson 
of ... spontaneously broken scale invariance ...".  

Like the massless Higgs goes to mass for 3 Weak Bosons and Higgs Scalar, 
the massless dilaton goes from mediating a long-range scalar gravity-type force 
to the nonlocality of the Bohm-Sarfatti Quantum Potential whereby the Quantum Force 
carried by Bohmions does not necessarily fall off with distance. 

As to the tachyon Joseph Polchinski says: "... the negative mass-squared means that 
the no-string 'vacuum' is actually unstable ...".  Closed string tachyons localized at 
orbifolds may be physically equivalent to what Schroer describes in hep-th/9908021 as 
"... any compactly localized operator applied to the vacuum generates clouds of pairs of 
particle/antiparticles, unless the system is free ...". Since orbifolds are identified with 
fermion particles, their localized tachyons can be physically interpreted as describing 
the virtual particle-antiparticle clouds that dress the fermion particles. ...". 

( for details about fermions as orbifolds see viXra 1210.0072 )

Here is how all this works with
Penrose-Hameroff Quantum Consciousness: 

In Journal of Cosmology 14 (2011) ( journalofcosmology.com/Consciousness160.html ) Penrose and 
Hameroff said "... consciousness depends on biologically 'orchestrated' quantum 
computations in collections of microtubules within brain neurons ...

Microtubules are lattices of tubulin dimers ...[  ]... Discrete states of tubulins ... 
act as bits, switching between states, and interacting ... with neighbor tubulin states ... 



orchestrated ... reduction of the quantum state ... (Orch OR) is taken to ... be a 
quantum-gravity process related to the fundamentals of spacetime geometry ... 
[and to] result in a moment of conscious awareness and/or choice ...

'OR' here refers to the ... viewpoint that ... the reduction R of the quantum state 
('collapse of the wavefunction') ... is an actual physical phenomenon which is not part of 
the conventional unitary formalism U of quantum theory (or quantum field theory) ... 

OR is taken to ... result from the mass displacement between the ... quantum-
superposed alternative... quantum state[s] ... being sufficient, in gravitational terms, for 
the superposition to become unstable. ... 
the superposition reduces to one of the alternatives in a time scale τ that can
be estimated (for a superposition of two states each of which can be taken to be 
stationary on its own) according to the formula

τ ≈ ℏ/EG.
Here ℏ (=h/2π) is Dirac's form of Planck's constant h and EG is the gravitational self-
energy of the difference between the two mass distributions of the superposition. 
... For a superposition for which each mass distribution is a rigid translation
of the other, EG is the energy it would cost to displace one component of the 
superposition in the gravitational field of the other, in moving it from coincidence to the 
quantum-displaced location ...
The separation is ... a space-time separation, not just a spatial one. Thus the time of 
separation contributes as well as the spatial displacement. Roughly speaking, it is the 
product of the temporal separation T with the spatial separation S that measures the 
overall degree of separation, and OR takes place when this overall separation reaches 
a critical amount. ...
To estimate S, we compute (in the Newtonian limit of weak gravitational fields) the 
gravitational self-energy EG of the difference between the mass distributions of 
the ... superposed states. ... The quantity S is ... given by: S ≈ EG and T ≈ τ, whence

τ ≈ ℏ/EG , i.e. EG ≈ ℏ/τ.
Thus ... OR occurs with the resolving out of one particular space-time geometry from 
the previous superposition when, on the average, τ ≈ ℏ/EG  
... this is ... an element of proto-consciousness 

... In the 1970s neurophysiologist Benjamin Libet performed experiments on patients 
having brain surgery while awake ... Libet determined that conscious perception of a
stimulus required up to 500 msec of brain activity post-stimulus, but that conscious 
awareness occurred at 30 msec poststimulus, i.e. that subjective experience was 
referred 'backward in time'. .. The Orch OR scheme allows conscious experience to be 
temporally non-local to a degree, where this temporal non-locality would spread to the 
kind of time scale τ that would be involved in the relevant Orch OR process, which 
might indeed allow this temporal non-locality to spread to a time τ = 500ms ...". 



Here is my view of the role of gravitational self-energy: 

First consider Superposition of States involving one tubulin 

with one electron of mass m and two different position states separated by a . 
The Superposition Separation Energy Difference is the gravitational energy

E = G m^2 / a
For any single given tubulin a = 1 nanometer = 10^(-7) cm ... 

Since the human brain is on the order of 10 cm, its volume is about 10^3 cm^3. 
Since the human brain has about 10^18 tubulin electrons, 
the human brain has about 10^18 / 10^3 = 10^15 tubulin electrons/cm^3 

Since for an electron Compton radius = 10^(-11) cm 
and Schwarzschild radius = 10^(-55) cm 
and since the speed of light c = 3 x 10^10 cm/sec 
and since E_electron = G m^2 / a 
we have for a single Electron 

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) = 
=( Compton / Schwarzschild ) ( a / c )

where
2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and
h / m c = Compton Radius of the Sidharth Kerr-Newman naked singularity model of an 
elementary particle of mass m 
so that (ignoring for simplicity some factors like 2 and pi etc )

T = h / E  = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Electrons in Coherent Superposition 

Jack Sarfatti said "... Since all the Electrons are nonlocally connected into a coherent 
whole ... change m to M = Nm for a network of N connected ...[ tubulin/electrons ]... We 
are ... looking at ... the gravity self energy of the whole. Since it also has to be a metric 
fluctuation ... use Wheeler's "L" for the scale of ... metric quantum gravity fluctuation ... 
So how do we relate L to the microdisplacements of the pieces of the whole? 
The obvious thing ... is L^3 = N a^3 [where] "a" is the displacement of each piece. ...". 

Jack Sarfatti defines 
the Superposition Energy E_N of N superposed Conformation Electrons in N Tubulins 
as

E_N = G M^2 / L
where L is the mesoscopic quantum phase coherence length 
for the collective mode of N Conformation Electrons of total mass M in the N Tubulins, 
so that

E_N = N^2 G m^2 / a N^(1/3) =
= N^(5/3) G m^2 / a=
= N^(5/3) E_electron



To get the decoherence time for the system of N Tubulin Electrons recall that 
(ignoring for simplicity some factors like 2 and pi etc )

T_electron = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec 

so that

T_N = h / E_N = h / N^(5/3) E_electron =
= N^(-5/3) T_electron =
= N^(-5/3) 10^26 sec

So we have the following rough approximate Table of Decoherence Times T_N 
for various phenomena and structures involving various Numbers of Tubulin Dimers:

            Time                       Number of     Scale L = 
             T_N                        Tubulins     = N^(1/3) s 
 
      10^(-43) sec (Planck)               10^41       500 km 
 
      10^(-5)  sec                        10^18         1 cm 

  5 x 10^(-4)  sec (2 kHz)                10^17         0.5 cm 

 25 x 10^(-3)  sec (40 Hz)                10^16         0.2 cm 
100 x 10^(-3)  sec (EEG alpha)        4 x 10^15         0.16 cm
500 x 10^(-3)  sec (Libet)          1.5 x 10^15         0.11 cm

Note that Quantum States involving 10^15 to 10^16 tubulins 
( 0.1 to 1 % of the 10^18 tubulins in a human brain) 
give Decoherence Times on the order of human brain waves such as 

Beta waves (14 to 30 Hz), 
Alpha waves (8 to 13 Hz),

Theta waves (4 to 7 Hz), and 
Delta waves (1 to 3 Hz). 

and Schumann resonances such as 
7.8, 14, 20, 26, 33, 39 and 45 Hz

and the Libet conscious perception time of up to 500 msec. 



Penrose and Hameroff also said ( journalofcosmology.com/Consciousness160.html ) 
"... How could microtubule quantum states in one neuron extend to those in other 

neurons throughout the brain? ...".

Penrose and Hameroff propose quantum tunneling through gap junctions 
but I favor the use of 

Resonant Connections among Quantum States 
mediated by Bohmions of the Bohm-Sarfatti Quantum Potential 

where the Bohmions are the massless spin 2 states of 26-dim Bosonic String Theory 
with Strings physically interpreted as World-Lines and fermions arising from orbifolding. 

( for details about fermions as orbifolds see viXra 1210.0072 )

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993) "... the total 
force ... from the quantum potential ... does not necessarily fall off with distance and 
indeed the forces between particles may become stronger ... This is because ... 

the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

so 
Resonant Connections do not decline as inverse square of distance like Gravity 

but if based on Bohmions of the Bohm-Sarfatti Quantum Potential 
can be strong connections regardless of spacetime separation. 

The Bohm-Sarfatti Quantum Potential is so called because 
since it is derived from the massless spin 2 states of 26-dim Bosonic String Theory 

it inherits a Back-Reaction Property similar to that of General Relavity 
advocated by Jack Sarfatti whose basic idea is

a reciprocal Back-Reaction of the particles of the Quantum State Form on the Quantum 
Potential just as General Relativlty has Matter/Enmergy back-reaction on Geometry. 
Jack Sarfatti has pointed out that conscious back-reaction could violate the assumption 
of equilibrium that ordinary quantum theory uses to obtain the Born approximation, 
noting that Antony Valentini in quant-ph/0203049 said "... pilot-wave theory indeed 
allows ... one to consider arbitrary 'nonequilibrium' initial distributions ...". 

The Resonant Connection process is like that of Quantum Electrodynamics 
described by Carver Mead in his book "Collective Electrodynamics" (MIT 2000) 
There is a "... first-order effect in which energy flows from the high-amplitude resonator 
to the low-amplitude resonator ... the energy shifts back and forth between ... 
two ... coupled ... resonators ... despite an arbitrary separation between the 
resonators ... With the two resonators coupled, the energy shifts back and forth 
between the two resonators in such a way that the total energy is constant ... 
The conservation of energy holds despite an arbitrary separation between the resonators ...". 



Skunk Works Cusp Fusion Rocket
Frank Dodd (Tony) Smith, Jr. - 2013 - viXra 1307.0047

Charles Chase of Lockheed Martin SkunkWorks made a presentation at a February 
2013 Google "Solve for X" event in which his slides stated: 

"... Nuclear Fusion ... Tritium + Deuterium ...[to]... Helium + Neutron + 17.6 MeV 
... Cheap, Safe, Compact 100 MW Fusion Power Plants ... 

New magnetic configuration ... High Beta ... Plasma Pressure / Magnetic Pressure ...". 

The upper left image is from the slides showing the SkunkWorks T4 experiment. 
The lower series of 3 images are adapted from Wikipedia on "Biconic cusp"
The upper right image shows T4 setup structure in tems of Biconic cusp 
with red tori loops setting the field into the cusp configuration 
and the orange torus directing the cusp to the direction perpendicular to its plane 
causing a rocket jet of particles (blue arrow) to be emitted in that direction. 



SkunkWorks' Charles Chase said that the size of a 100 MegaWatt Fusion Device 
would be about 2 x 2 x 4 meters as indicated in this image from his slides 

100 MegaWatts = 100 x 10^6 Joules / second = 10^8 Newton-meter / second 
Saturn V peak thrust was 34 x 10^6 Newtons. 

Note the similarity to the scale of an aircraft engine, 
and the fact that SkunkWorks has traditionally produced advanced aircraft / spacecraft. 

According to the Wikipedia entry "Bionic cusp":
Cusp Plasma Fusion "... devices were explored theoretically by Dr. Harold Grad 
at NYU's Courant Institute in the late 1950s and early 1960s. Because the fields were 
planar symmetric this plasma system was simple to model. ... [ as shown on the bottom 
right image on the first page there are ]... three classes of particles. 
The first class [thin red lines] moved back and forth far away from the null point ... 
reflected close to the poles of the [red - top and bottom] electromagnets and the plane 
cusp in the center. This reflection was due to the magnetic mirror effect. 
These are very stable particles, but their motion changes as they radiate energy ... 
The second particle [thin blue line] moved close to the null point in the center. 
Because particles passed through locations with no magnetic field, their motions could 
be straight, with an infinite gyroradius. This straight motion caused the particle to make 
a more erratic path through the fields. 
The third class of particles [magenta bands] was a transition between these types. ...". 

In their paper "Cusped Geometries" Berkowitz, Friedrichs, Goertzel, Grad, Killeen and 
Rubin of NYU (Proceedings of the Second United Nations International Conference on Peaceful Uses 
of Atomic Energy, Geneva, 1958, Vol 31, Paper 23, Session A-5, P/1538 (171-176)) said: 
"... The major advantage of the cusped configuration is its stability. 
The chief disadvantage ... is the large rate of loss of particles ...
the particle losses increase rapidly with temperature ... 
Particles can be lost from a system by ... nonadiabatic-dominated cusp losses ...
At thermonuclear temperatures the mean free path is essentially infinite compared to 
the dimensions of the apparatus. A particle trajectory consists of straight lines joined by 
cycloidal arcs ... particles ... aimed close enough to the cusp axis are lost ... 
One property of cusp losses is that ... high speed particles are lost more quickly ...". 

The loss at cusp of high-speed particles 
is not good for using Cusp Fusion for Fusion Power Plants 

(Pd/D Cold Fusion or Spheromak Plasma Fusion would be better for that)
but 

is good for making a Cusp Fusion Rocket (a likely project for SkunkWorks). 



Introduction to Real Clifford Algebras:  
from Cl(8) to E8 to Hyperfinite II1 factors

Frank Dodd (Tony) Smith, Jr. - 2013

Real Clifford Algebras roughly represent the Geometry of Real Vector 
Spaces of signature (p,q) with the Euclidean Space (0,q) sometimes just 
being written (q) so that the Clifford algebra Cl(0,q) = Cl(q). 
A useful starting place for understanding how they work is to look at the 
most central example and then extend from it to others. 
This paper is only a rough introductory description to develop intuition 
and is NOT detailed or rigorous - for that see the references. 

Real Clifford Algebras have a tensor product periodicity property whereby 
Cl(q+8) = Cl(q) x Cl(8) 

so that if you understand Cl(8) you can understand larger Clifford Algebras 
such as Cl(16) = Cl(8) x Cl(8) and so on for as large as you want. 
So Cl(8) is taken to be the central example in this paper which has 4 parts: 

How Cl(8) works - page 2 

What smaller Clifford Algebras inside Cl(8) look like - page 7

How the larger Clifford Algebra Cl(16) gives E8 - page 9 

How larger Clifford Algebras Cl(16N) = Cl(8(2N)) give in the large N limit 
a generalized Hyperfinite II1 von Neumann factor AQFT - page 14

References: 
Lectures on Clifford (Geometric) Algebras and Applications
Rafal Ablamowicz, Garret Sobczyk (eds) (Birkhauser 2003)

especially lectures by Lounesto and Porteous

Clifford Algebras and Spinors 
Pertti Lounesto (Cambridge 2001)

Clifford Algebras and the Classical Groups  
Ian R. Porteous (Cambridge 2009)

My Introduction to E8 Physics at viXra:1108.0027



How Cl(8) works

Cl(8) is a graded algebra with 
grade k corresponding to dimensionality of vectors from the origin to 
subspaces of 8-dim space spanned by k basis vectors of 8 orthogonal 
basis vectors {x1,x2,x3,x4,x5,x6,x7,x8} of the 8-dim Euclidean space. 
In the following construction use only the positive basis vectors 
(not their mirror image negatives). That is the same as looking at only the 
all-positive octant of the 8 -dim Euclidean space. 

Grade: 

0 - vectors from origin to itself - 0-dimensional - 1 point

1 - vectors from origin to 1 of the 8 basis vectors - 1-dim - 8 line segments 
each of the 8 line segments is a 1-dim simplex 
whose outer "face" is a 0-dimensional point. 
These 8 basis vectors are the basis vectors of the 8-dim vector space of Cl(8).

2 - vectors from origin to pairs of the 8 basis vectors - 2-dim - 28 triangles defined by 
pairs of vectors
each of the 28 triangles is a 2-dim simplex (but NOT equilateral) 
whose outer "face" is a 1-dimesional line segment. 
These 28 bivectors (pairs of vectors) give the 28 planes of rotation of the
28-dim group Spin(8) that includes rotations of the 8-dim vector space of Cl(8).

3 - vectors from origin to triples of the 8 basis vectors - 3-dim - 56 tetrahedra defined by 
triples of vectors
each of the 56 tetrahedra is a 3-dim simplex (but NOT equilateral) 

 (image from wikipedia) 
whose outer "face" is a 2-dimensional triangle (that IS equilateral).  



4 - vectors from origin to 4-tuples of the 8 basis vectors - 4-dim - 70 4-simplexes defined 
by 4-tuples of vectors
each of the 70 4-simplexes is a 4-dim simplex (but NOT equilateral) 
whose outer "face" is a 3-dimensional tetrahedron (that IS equilateral).  

5 - vectors from origin to 5-tuples of the 8 basis vectors - 5-dim - 56 5-simplexes defined 
by 5-tuples of vectors
each of the 56 5-simplexes is a 5-dim simplex (but NOT equilateral) 
whose outer "face" is a 4-dim simplex (that IS equilateral).  

6 - vectors from origin to 6-tuples of the 8 basis vectors - 6-dim - 28 6-simplexes defined 
by 6-tuples of vectors
each of the 28 6-simplexes is a 6-dim simplex (but NOT equilateral) 
whose outer "face" is a 5-dim simplex (that IS equilateral).  

7 - vectors from origin to 7-tuples of the 8 basis vectors - 7-dim - 8 7-simplexes defined 
by 7-tuples of vectors
each of the 8 7-simplexes is a 7-dim simplex (but NOT equilateral) 
whose outer "face" is a 6-dim simplex (that IS equilateral).  

8 - vectors from origin to 8-tuples of the 8 basis vectors - 8-dim  - 1 8-simplex defined by 
the unique 8-tuple of vectors
the 8-simplex is an 8-dim simplex (but NOT equilateral) 
whose outer "face" is a 7-dim simplex (that IS equilateral).  

The total dimension of Cl(8) is 
1+8+28+56+70+56+28+8+1 = 256 = 2^8 = 16x16



The Cl(8) algebra is the algebra of 16x16 matrices of real numbers. 

The product of the Cl(8) algebra is the product of 16x16 real matrices 
but it also has geometric meaning. 

If you multiply for example a 
grade-2 element = 2-dim simplex with basis vectors { x3, x5 } 
by a
grade-4 element = 4-dim simplex with basis vectors { x2, x6, x7, x8 } 
then 
you get a
grade-6 element = 6-dim simplex with basis vectors { x2, x3, x5, x6, x7, x8 }
BECAUSE
the Clifford Algebra product in this case acts like the exterior algebra wedge 
product (or the cross-product in 3-dim) 
so that the product fo two independent subspaces of the Cl(8) 8-dim 
Euclidean space is sort of the span of both subspaces taken together

BUT 

If you multiply for example a 
grade-2 element = 2-dim simplex with basis vectors { x2, x5 } 
by 
a grade-4 element = 4-dim simplex with basis vectors { x2, x6, x7, x8 } 
then 
you get 
a grade-4 element = 4-dim simplex with basis vectors { x5, x6, x7, x8 } 
BECAUSE 
the Clifford Algebra in this case acts partly like a dot-product 
so that in the product of two defined-by-the-same-vector subspaces the two 
subspaces cancel out to zero (the common basis vector x2is cancelled). 

In short, Clifford aAlgebra idescribes the geometry of vector subspaces 
and
the geometry is exactly described by matrix algebras like 

Cl(8) = 16x16 real matrices R(16). 



The 16x16 real matrices R(16) are made up of 16 column vectors 
each of which is a 16-dim vector that decomposes into two 8-dim vectors. 

Since16 times an 8+8 = 16-dim column vector gives all 16x16 = 256 
elements of R(16) = Cl(8) 
it is useful to regard the 16-dim column vectors as fundamental 
square-root-type constituents of Cl(8) and to call them Cl(8) spinors. 

Since the 16-dim Cl(8) spinors decompose into two 8-dim parts, 
call them 8-dim +half-spinors and 8-dim -half-spinors 
and denote them by 8+s and 8-s . 

In the case of Cl(8) the grade-1 vectors are also 8-dim, denoted by 8v , 
so 
for Cl(8) we have a Triality Automorphism 8+s = 8-s = 8v 
that turns out to be very useful in physics 
because it gives a relation 
between +half-spinors, -half-spinors, and vectors. 

The equility between +half-spinors and -half-spinors gives a symmetry 
between fermion particles and antiparticles. 

Since gauge bosons are grade-2 bivectors of which Cl(8) has 28,  
the gauge boson Lagrangian dimension in 8-dim spacetime is 28. 

Since in 8-dim spacetime fermions have Lagrangian dimension 7/2 
the full fermion term of the Lagrangian also has dimension 28. 

Therefore, in the high-energy 8-dim spacetime Lagrangian 
the boson and fermion terms cancel due to the Triality Supersymmetry 
of boson Lagrangian dimension = 28 = fermion Lagrangian dimension. 



Once you understand the Cl(8) example 
you can extend the model to Cl(N) for any N 
and also extend it to spaces with any signature (p,q) for p+q = N
where p is the number of dimensions of negative signature 
and q is the number of dimensions of positive signature 
in the vector space over which the Clifford Algebra Cl(p,q) is defined.

Clifford Algebras for Euclidean spaces Cl(0,q) are also denoted Cl(q), 
such as Cl(8) = Cl(0,8) = R(16) and Cl(16) = Cl(0,16) = R(256)  

For some (p,q) the Clifford Algebras are matrix algebras over 
complex C or quaternionic H as for example 

Cl(4) = Cl(1,3) = H(2)

Cl(2) = H 

Cl(1) = C 



What smaller Clifford Algebras inside Cl(8) look like

Here is a table of 
all Clifford Algebras Cl(p,q) smaller than Cl(8) = Cl(0,8) = R(16)

from Ian Porteous's book "Clifford Algebras and the Classical Groups" (Cambridge 
1995, 2009).



Some of the smaller Clifford Algebras are particularly useful in physics. 

Here is how some of them fit inside Cl(8) = Cl(0,8): 

Cl(8) = Cl(1,7) = R(16) =  H(2) x H(2) = Cl(1,3) x Cl(1,3)             Cl(2,6) = Cl(3,5) = H(8)
                               Spin(8) Triality Group and F4

Cl(6) = R(8) = H x H(2)                                                                  Cl(2,4) = Cl(1,5) = H(4)                                               
                                                                                                        Conformal SU(2,2) Group

Cl(4) = Cl(1,3) = H(2)
Minkowsi Lorentz Group

Cl(3) = R(4) = H + H

Cl(2) = H 

Cl(1) = C 

Cl(0) = R



How the larger Clifford Algebra Cl(16) gives E8

By Periodicity the tensor product Cl(8) x Cl(8) = Cl16 with graded structure 

The 16-dim vector space of Cl(16) comes from Cl(8) x Cl(8) 
as grade (0+1) = (1+0) = 1 
and dimension 1x8 + 8x1 = 16

The 120-dim bivector space of Cl(16) comes from Cl(8) x Cl(8) 
as grade (0+2) = (2+0) = (1+1) = 2 
and dimension 1x28 + 28x1 + 8x8 = 28 + 28 + 64 
The 28 bivectors in each of the Cl(8) generate the D4 Lie Algebra Spin(8). 
The 120 bivectors in Cl(16) generate the D8 Lie Algebra Spin(16). 



Therefore 120-dim D8 contains: 

two copies of 28-dim D4 

plus 

a 64-dim structure that is the product of two 8-dim Cl(8) vector spaces 
each of which is half of the 16-dim D8 vector space so that effectively 
the 64-dim structure is the square of the rank 8 of D8 which is also 

the rank of 248-dim E8 whose 240 Root Vectors can be seen as 
8 concentric circles of 30 Root Vectors ( Wikipedia image ) 

such that there exists the symmetric space 
D8 / D4xD4 = 8x8 = 64-dim rank 8 Grassmannian

and 
248-dim E8 = 120-dim D8 + 128-dim D8 +half-spinor = 

= D4xD4 + 8x8 + 128-dim D8 +half-spinor D8+s



The spinors of Cl(16) = Cl(8)xCl(8) come from the spinors of Cl(8): 
( 8+s + 8-s ) x ( 8+s + 8-s ) = 

= ( 8+s x 8+s + 8+s x 8-s + 8-s x 8+s + 8-s x 8-s ) = 
= ( 8+s x 8+s + 8-s x 8-s ) + ( + 8+s x 8-s + 8-s x 8+s ) = 
= ( 64++ + 64-- ) + ( 64+- + 64-+ ) = 128 + 128 = 256-dim Cl(16) spinors

If you try to combine all 128+128 = 256 of the Cl(16) D8 spinors 
with the 120-dim Cl(16) D8 Lie Algebra you will see that they will fail 
to make a nice Lie Algebra 
but
if you take only the ( 64++ + 64-- ) = 128-dim Cl(16) D8 +half-spinors D8+s

and combine them with the 120-dim Cl(16) D8 Lie Algebra  
they DO form the 128+120 = 248-dim E8 Lie Algebra. 
Although E8, like all Lie Algebras, can be written in terms of commutators, 
the 128-dim D8 +half-spinor part of E8 can be written as anticommutators, 
a property that E8 in Cl(16) inherits from F4 in Cl(8). Therefore, 
the 120-dim D8 part of E8 physically represents boson and vector 
spacetime with commutators 
and 
the 128-dim D8 +half-spinor part of E8 physically represents fermions with 
anticommutators. Further, since it is made up of ( 64++ + 64-- ) 
it represents 8 spacetime components of 8 fermion particles 
plus 8 spacetime components of 8 fermion antiparticles. 
The 8 first-generation fermion types are 
electron , red up quark , green up quark , blue up quark ; 

blue down quark , green down quark , red down quark, neutrino



Second and Third fermion generations, Higgs, and 3 mass states of Higgs 
and Tquark emerge as consequences of the Octonion / Quaternion 
transition from 8-dim Spacetime of the Inflationary Era of our Universe
to 4-dim Physical Spacetime + 4-dim CP2 Internal Symmetry Space.

Could the D4xD4 + 8x8 + 128-dim D8 +half-spinor D8+s structure of E8 
have been depicted by Flammarion on page 163 of his 1888 book 

"L'Atmosphere Meteorologie Populaire" ?

Flammarion's Naive Missionary Explorer sees 
the intersection of Terrestrial Physics and AstroPhysics as a window to 
the Realm of Terrestrial-AstroPhysics Unification through E8 Physics. 



As to Terrestrial Physics: a Standard Model Higgs has been observed by 
the LHC near Lake Geneva which looks like this part of the Flammarion 
Engraving (colorization from image on goodnewsfromdrjoe blog )

and 
progress has been made toward understanding Palladium-Deuterium Cold 
Fusion, planting a seed that can grow into a productive Tree of Energy 

As to AstroPhysics: Hot Fusion was known to be the Energy Source of 
the Sun

 
and 
our Universe was shown to have a ratio DE : DM : OM 
of Dark Energy to Dark Matter to Ordinary Matter roughly 3/4 : 1/5 : 1/20



How larger Clifford Algebras Cl(8N) give in the large N limit 
a generalized Hyperfinite II1 von Neumann factor AQFT

As to Clifford Algebras larger than Cl(0,8) 
there is periodicity theorem that 
Cl(0,n+8) = M(16,Cl(0,n)) of all 16x16 matrices 
whose entries are from Cl(0,n) 
and Cl(p,q+4) = Cl(p,q) x Cl(0,4) = Cl(p,q) x H(2)
and Cl(p,q) = Cl(p+4,q-4)
and Cl(p+8,q) = Cl(p,q) x Cl(0,8) = Cl(p,q) x H(2) x H(2) = Cl(p,q) x R(16)
and Cl(p,q+8) = Cl(p,q) x Cl(0,8) = Cl(p,q) x H(2) x H(2) = Cl(p,q) x R(16) 

whereby 
the tensor product of n copies of Cl(8) 

Cl(8) x…( n times tensor product)…x Cl(8) = Cl(8n) 
and 
any really large Clifford Algebra can 
be embedded in the tensor product of a lot of Cl(8) Clifford Algebras.  

Since the E8 Physics classical Lagrangian is Local, 
it is necessary to patch together Local Lagrangian Regions 
to form a Global Structure describing
a Global E8 Algebraic Quantum Field Theory (AQFT).
Mathematically, 
this is done by embedding E8 into the Cl(16) Clifford Algebra and
using a copy of Cl(16) to represent each Local Lagrangian Region.

A Global Structure is then formed
by taking the tensor products of the copies of Cl(16).
Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8)
and any Real Clifford Algebra, no matter how large, can be embedded in a 
tensor product of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16).



Just as the completion of the union of all tensor products
of 2x2 complex Clifford algebra matrices produces
the usual Hyperfinite II1 von Neumann factor
that describes creation and annihilation operators
on the fermionic Fock space over C^(2n) (see John Baez’s Week 175),
we can take
the completion of the union of 
all tensor products of Cl(16) = Cl(8)xCl(8)
to produce a generalized Hyperfinite II1 von Neumann factor that gives 
a natural Algebraic Quantum Field Theory structure for E8 Physics. 

In each tensor product Cl(16) x ... x Cl(16)
each of the Cl(16) factors represents a distinct Local Lagrangian Region.
Since each Region is distinguishable from any other,
each factor of the tensor product is distinguishable
so that the AQFT has Maxwell-Boltzmann Statistics.
Within each Local Lagrangian Region Cl(16) there lives a copy of E8.
Each 248-dim E8 has indistinguishable boson and fermion particles.
The 120-dim bosonic part has commutators and Bose Statistics
and the 128-dim fermionic part has anticommutators and Fermi Statistics.

The E8 Local Classical Lagrangian structure has a direct correspondence 
with the AQFT Creation-Annihilation Quantum Operator structure 
by the correspondence between 
E8 and its Contraction semidirect product A7 + h_92 where 
the Heisenberg algebra h_92 = 28 + 64 + 1 + 64 + 28 is made up of 
the central 1
plus 
28 + 28 for creation and annihilation of 28 D4 gauge bosons 
with 16 of the 28 giving U(2,2) for Conformal Gravity 
and 12 of the 28 giving the gauge bosons of the Standard Model
plus 
64 + 64 for creation and annihilation of 8x8 = 64 components 
of 8 fundamental fermions with respect to 8-dim spacetime 
and 
the central A7 + 1 of the semidirect product is U(8) within D8 of E8 
that describes 8 position x 8 momentum dimensions of 8-dim spacetime 
with (4+4)-dim Kaluza-Klein Quaternionic structure. 



AQFT Possibility Space for E8 Physics must include, for each vertex of each E8 lattice, 
the 2^240 possible ways that each of the 240 vertices of its First Shell Root Vectors 
can be either 0 or 1 ( off or on,  inactive or active, etc). 
Since 2^240 = Cl(240) = Cl(8x30) = Cl(8) x...(30 times tensor product)...x Cl(8) 
the First Shell Possibility Space is the tensor product of 30 copies of Cl(8) or, 
equivalently since Cl(8)xCl(8) = Cl(16) which contains E8 as bivectors + half-spinors, 
the First Shell Possibility Space is the tensor product of 15 copies of Cl(16)

Since the Second Shell has 2160 vertices, its Possibility Space must include 
Cl(2160) = Cl(8x270) = Cl(8) x...(270 times tensor product)...x Cl(8)
so the Second Shell Possibility Space has 135 copies of Cl(16). 

Here (from Conway and Sloane, Sphere Packings, Lattices, and Groups, 3rd ed, Springer 1999) are 

so Possibility Space for each E8 lattice contains tensor products of MANY Cl(16) copies
15 + 135 + 420 + 1,095 + 1,890 + 3,780 + 5,160 + 8,775 + ... more from beyond 8 shells

If you take the Union of all those Tensor Products of copies of Cl(16) 
(each of which contains E8 = bivectors + half-spinors)

and then take the Completion of that, 
you will get a generalization of the Hyperfinite II1 von Neumann factor algebra 
but 
even that is only 1 part (corresponding to one E8 Lattice) of the realistic AQFT of E8 Physics. 

To get the full realistic Algebraic Quantum Field Theory of E8 Physics 
you need 
the Superposition of 8 Cl(16)-E8 generalized Hyperfinite II1 von Neumann factors: 

7 for the 7 independent E8 Integral Domain Lattices 
+ 1 Kirmse E8 Lattice (not Integral Domain) 



 Beyond Higgs: Physics of the Massless Phase
Frank Dodd  (Tony) Smith,Jr.  - 2013    vixra 1303.0166

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry 
and no particles have any mass from the Higgs. 
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?  
Page 2

2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ? 

Page 3

3 - What do physical phenomena look like in the Massless Phase ? 

A - ElectroWeak Particles behave more like Waves than Particles. 
Page 5

B - Conformal Gravity Dark Energy whose GraviPhotons  might be 
accessible to experiments using BSCCO Josephson Junctions.  
I. E. Segal proposed a MInkowski-Conformal 2-phase Universe and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 
Minkowski/Photon phase locally Minkowski with ordinary Photons and 
weak Gravity. 
Conformal/GraviPhoton phase with GraviPhotons and 
Conformal massless symmetry and consequently strong Gravity.

Page 6
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1 - Can we build a collider that will explore the Massless Phase ? 

Yes:  In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of 

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel 
length about 1000 km. Marc Sher has noted that by now (late 2012 / early 
2013) the cost estimate of $12 billion should be doubled or more. My view 
is that a cost of $100 billion is easily affordable by the USA as it is far less 
than the Trillions given annually since 2008 by the USA Fed/Treasury 
to Big Banks as Quantitative Easing to support their Derivatives Casino. 

 Science will advance AND non-Bankster people will get paying jobs.
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2 - How did our Universe evolve in that early Massless Phase of its 
first 10^(-11) seconds or so ? 

In the context of E8 Physics as described at vixra 1108.0027 
our Universe began as a Quantum Fluctuation from a Parent Universe 
whereby 
our Universe initially had Planck Scale Temperature / Energy 

10^32 K = 1.22 x 10^19 GeV. 
Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8) 
that eventually produces 16-dim U(2,2) Conformal Gravity/Higgs 
and the 12-dim SU(3)xSU(2)xU(1) Standard Model; 

Fermion term of 8-dimensional half-spinor Spin(8) 
corresponding to first-generation fermion particles and antipartices 
(electron, RGB Up quarks; neutrino, RGB down quarks); 

Base Manifold of 8-dimensional Octonionic Spacetime. 

With respect to 8-dimensional Spacetime 
the dimensionality of the Gauge Boson term is 28 x 1 = 28 
and 
the dimensionality of the Fermion term is 8 x 7/2 = 28 

(see Weinberg's 1986 Dirac Memorial Lecture at page 88 
and note that 7/2 + 7/2 + 1 = 8)

so 
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale 
due to Triality-based cancellations, an effective Subtle Supersymmetry. 
Since the lower energy forms of E8 Physics are derived from 
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale 
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity 

(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).
Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford 
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings 
of Zizzi Inflation produce about 10^77 fermion particles. 
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At the End of Inflation Our Universe had Temperature / Energy 
10^27 K = 10^14 GeV

A consequence of the end of Octonionic Inflation 
was the freezing out of a preferred Quaternionic Subspace 
so that 8-dim Octonionic Spacetime was converted into 
(4+4)-dim Kaluza-Klein spacetime M4 x CP2 
where M4 is Minkowski Physical 4-dim spacetime and 
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space. 
The geometry of that splitting of spacetime produces a Higgs mechanism.  

(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of 
Gauge Fields” and“The Geometry of Symmetry Breaking in Gauge Theories”, 

Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV 
collisions among them would for each of the 10^77 fermions 
produce jets containing about 10^12 particles of energy 100 GeV or so 
so that the total number of such particles is about 10^89. 

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three 
constituent quarks, and there would have been roughly as many quark-
antiquark pairs in thermal equilibrium as photons ... before annihilation 
there must have been a slight excess ... of quarks over antiquarks, so that 
some quarks would survive to form nucleons when all the antiquarks had 
annihilated with quarks. There was also a slight excess of electrons over 
positrons, to maintain charge neutrality of the universe ...".
Therefore, in the interval 
between the End of Inflation and ElectroWeak Symmetry Breaking 
most of the quarks in 10^89 fermions formed quark-antiquark pairs that 
produced as a condensate the Higgs that is needed for Mayer-Higgs.  
The quark-antiquark condensate Higgs then 

Breaks ElectroWeak Symmety at Temperature / Energy 
3 x 10^15 K = 300 GeV

and gives mass to particles and at age 10^-(11) seconds 
ends the Massless Phase of the history of Our Universe. 
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3 - What do physical phenomena look like in the Massless Phase ? 

Two points of view are important: 
ElectroWeak Particles and Dark Energy Conformal Gravity

ElectroWeak Particles:  

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5) 
where MW is a Weak Boson Mass factor that goes away in the Massless 
Realm where the Weak Forcce becomes a strong 0.25345. 

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea 
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix 
might be democratic which to me means that in the Massless Realm you 
might say that there is just a democratic mixing matrix of the form 1/3 x

1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based 
on the Wave Picture instead of the Particle Picture. Instead of a particle 
with mass moving slower than light the picture is a massless particle 
moving at light speed with its energy defined by its frequency. 

In that picture, for example, a Muon is distinguishable from an electron by 
higher frequency due to the 2-fold 4+4 path of second generation fermions 
instead of simple 4 path of first generation fermions. 

Quark wave paths have S7 x RP1 structure whose greater complexity 
produces higher frequency than Lepton wave paths. 

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on 
standing wave frequencies instead of masses of particles, nuclei, etc. 
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Conformal Gravity Dark Energy:

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe 
and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 

Minkowski/Photon phase locally Minkowski with ordinary Photons and 
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39). 

so that we see Dark Energy as only 3.9 GeV/m^3

Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry 
(like the massless phase of energies above Higgs EW symmetry breaking) 
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1 
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2 
from the Minkowski/Photon phase value of 3.9 GeV/m^3. 

The Energy Gap of our Universe as superconductor condensate spacetime 
is from 
from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length) 
and 
its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses = 
= critical temperature Tc of BSCCO superconducting crystals. 

Neutrino masses are involved because their mass is zero at tree level 
and their masses that we observe come from 
virtual graviphotons becoming virtual neutrino-antineutrino pairs. 

BSCCO superconducting crystals are by their structure natural Josephson 
Junctions. Dark Energy accumulates (through graviphotons) in the 
superconducting layers of BSCCO. 

Josephson Junction control voltage acts as a valve for access to the 
BSCCO Dark Energy, an idea due to Jack Sarfatti. 

Page 6



In E8 Physics Dark Energy comes from the Conformal/GraviPhoton phase. 
The geometry of the Conformal Sector is closely related to the Penrose 
Paradise of Twistors. Yu. Manin in his 1981 book "Mathematics and Physics" said: "... In a 
world of light there are neither points nor moments of time; beings woven 
from light would live "nowhere" and "nowhen" ... the whole life history of a 
free photon [is] the smallest "event" that can happen to light. ...".

Here is how the Conformal/GraviPhoton phase of Gravity works: 
The Lorentz Group is represented by 6 generators

 0   J1  J2  M1
-J1  0   J3  M2
-J2 -J3  0   M3
-M1 -M2 -M3  0

There are two ways to extend the Lorentz Group:
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira):

to the Poincare Group of Minkowski Space with No Cosmological Constant 
of the Minkowski/Photon phase where ordinary Photons usually live 
by adding 4 generators 

 0   J1  J2  M1      A1
-J1  0   J3  M2      A2
-J2 -J3  0   M3      A3
-M1 -M2 -M3  0       A4

-A1 -A2 -A3 -A4      0

{A1,A2,A3} represent Momentum 
and {A4} represents Energy/Mass of Poincare Gravity
and its Dark Matter Primordial Black Holes 

and
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to the semidirect product of Lorentz and 4 Special Conformal generators
to get a Non-Zero Cosmological Constant for Universe Expansion 
of the Conformal/GraviPhoton phase where GraviPhotons usually live
 0   J1  J2  M1  G1
-J1  0   J3  M2  G2
-J2 -J3  0   M3  G3
-M1 -M2 -M3  0   G4
-G1 -G2 -G3 -G4  0

so that {G1,G2,G3} represent 3 Higgs components 
giving mass to 3 Weak Bosons
and {G4} represents massive Higgs Scalar as Fermion Condensate.
As Special Conformal and Scale Conformal degrees of freedom they also 
represent the Momentum of Expansion of the Universe and Dark Energy.

One more generator {G5} represents Higgs mass of Ordinary Matter.
All 15 generators combine 
to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4) of 
the universal Conformal Space with a Non-Zero Cosmological Constant 
for Universe Expansion

 0   J1  J2  M1  G1  A1
-J1  0   J3  M2  G2  A2
-J2 -J3  0   M3  G3  A3
-M1 -M2 -M3  0   G4  A4
-G1 -G2 -G3 -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0

10 generators in the 5x5 upper diagonal correspond to Dark Energy (DE)
the 4 upper generators of the 6th column correspond to Dark Matter (DM)
the 5th generator of the 6th column corresponds to Ordinary Matter (OM)

The basic 10 : 4 : 1 = 67 : 27 : 06 ratio of DE : DM : OM 
has evolved over the history of Our Universe to its present value of 

DE : DM : OM  = 75 : 20 : 05 (rough evolution calculation)
DE : DM : OM  = 73 : 23 : 04 (measured by WMAP) 
DE : DM : OM  = 69 : 26 : 05 (measured by Planck)
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Rabindra Mohapatra in section 14.6 of his book "Unification and Supersymmetry" said: 
"... we start with a Lagrangian invariant under full local conformal symmetry 
and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for 
constant ...
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". 
I view PHI as corresponding to the Higgs 3 Special Conformal generators 
{G1,G2,G3} that are frozen fixed during expansion in some regions of our 
Universe to become Gravitationally Bound Domains (such as Galaxies) like 
icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) 
have no Expansion Momentum we only see there the Poincare Part of 
Conformal Gravity plus the Higgs effects of {G4} and {G5} and the 
ElectroWeak Broken Symmetry caused by freezing-out fixing {G1,G2,G3}:

 0   J1  J2  M1  -   A1
-J1  0   J3  M2  -   A2
-J2 -J3  0   M3  -   A3
-M1 -M2 -M3  0   G4  A4
 -   -   -  -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0
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Irving Ezra Segal in his book "Mathematical Cosmology and Extragalactic Astronomy" 
said: "... Minkowski space [is] the set of all 2 x 2 Hermitian matrices ... H(2) 
... 
                t + x      y + iz
(t,x,y,z) -> 
                y - iz     t - x
... 
universal [Conformal] space [is] the unitary 2 x 2 group, denoted by U(2) ...
[which corresponds to S1 x S3 ] by 
...

(t,p) -> e^(it) u 
where 
[ U(2) = U(1) x SU(2) and u is the point of SU(2) corresponding to p in S3 ]
...
[There is] a local causality-preserving transformation between 
Minkowski [ R1xR3 ] space ... and universal [Conformal RP1 x S3] space ...
...[with]... two-fold covering space S1 x S3 ... oo=fold covering R1 x S3 
[ the coverings may be considered equivalent in cosmology discussion ] 
... 
Any element of [the 15-dimensional Conformal Group] SU(2,2) can be 
represented in the form 

A   B 
C   D 

where A, B, C, D are ... 2x2 matrices ...[with]... the standard action 

U -> ( AU + B ) ( CU + D )^(-1)

[ of Linear Fractional Mobius Transformations on unispace U(2) ]...
...
Maxwell's equations and the wave equation are conformally invariant 
[so] the properties of solutions are basically independent of whether they 
are analyzed from a flat [Minkowski] or curved [Conformal] standpoint
...
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the ... 15 ...[ su(2,2) ] generators of symmetries of [Conformal] unispace  ... 
differ from the 11 generators of ... transformations in Minkowski space 
by terms of order 1 / R^2 , as R -> oo 
... R being the radius of the universe [ S3 in unispace Conformal U(2) ] 
...
the fundamental local dynamical variables of the chronometric [Conformal]  
theory, energy, momenta, etc., differ from those of special relativistic 
[Mikowski] field theory by terms of the order R^(-1) or less, 
where R is the radius of the universe ... The square of the mass is ... 
represented by the [Conformal] D'Alembartian ...[or]... 
the Casimir operator for O(2,3) which differs from [the Conformal 
D'Alembartian] only by terms of order R^(-1) ...". 
 
Irving Ezra Segal in his paper for "Proceedings of the Summer Research Institute on the 
legacy of John von Neumann" (AMS 1990) said: "... The Einstein energy H [is] the 
sum H0 + H1 of the conventional relativistic ... Minkowski energy H0 
and the super-relativistic [Conformal Dark] energy H1. ...
H0 and H1 are respectively scale-covariant and scale-contravariant 
i.e., transform like r and 1/r  respectively. 
... the decomposition H = H0 + H1 is Lorentz-covariant .. 
H0 and H1 correspond to effective potentials of the form Lr and -G/r 
where r is the Euclidean distance ...". 

Aubert Daigneault and Atruro Sangalli in Notices of the AMS 48 (2001) 9-16 said: "... 
Irving Ezra Segal ... proposed ... chronometric cosmology (CC) ... 
conformal immersion of Minkowski space M = R x R3 ... into ... R x S3 
... time coordinates x0 [flat Minkowski] and t [curved Conformal] 
are related by ... x0 = 2r tan(t/2r) 
from which the relation ... redshift ... z = tan^2(t/2r) may be derived ... 
the curvature of space is the reason for the ... redshift ... 
x0 tends to t as r tends to infinity. The ... differences ... can ... be 
established from the series expansion of x0 in powers of t: 

x0 = t + t^3 / (12r^2) + t^5 / (120r^4) + ... 
... a cosmological constant ... /\ ...[is]... related 
to the radius r of [ the unispace Conformal ] S3 by

 r = /\^(-1/2) 
...".  
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Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic 
dark energy .... is based on a Ginzburg-Landau ... phase transition for the 
gravitational activity of virtual photons ... in two different phases: 
gravitationally active [GraviPhotons] ... 
and gravitationally inactive [Photons] ... 
Let |P|^2 be the number density of gravitationally active photons ... 
start from a Ginzburg-Landau free energy density ... 

F = a |P|^2 + (1/2) b |P|^4 
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ... 

Peq = 0 [and] Feq = 0 
... for T< Tc 

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is .. 

h v = ln3 k T 
... dark energy density ...[is]... 

rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4 
... The currently observed dark energy density in the universe of 
about 3.9 GeV/m^3 implies that the critical frequency v_c is ... 

v_c = 2.01 THz
... 
BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV 
and the critical temperature of ... YBCO ... around 90 K ... 

h v_c = 8 x 10^(-3) eV 
... Solar neutrino measurements provide evidence fo a neutrino mass of 
about m_v c^2 = 9 x 10^-3 eV ...

[ E8 Physics has first-order masses for the 3 generations of neutrinos as 
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by 
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ... 
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like 
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ... 
energy gap would be of the order of typical neutrino mass differences ...".
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Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ... 
with ... rotating superconducting rings ... demonstrated ... 
a clear azimuthal acceleration ... directly proportional to the 
superconductive ring angular acceleration, and 
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London 
moment magnetic trapped flux, rekported an anomalous Cooper pair mass 
excess in thin rotating Niobium supeconductive rings ... 
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms 
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\ 
which corresponds to dark energy with equation of state w = -1. 
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2]  ... 
Graviphotons can form weakly bounded states with Cooper pairs, 
increasing their mass slightly from m to m' . 
The binding energy is Ec = u c^2 : 

m' = m + my - u 
... Since the graviphotons are bounded to the Cooper pairs, 
their zeropoint energies form a condensate capable of the 
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark 
energy density dependent on the frequency cutoff v_c of vacuum 
fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
in vacuum one may put rho* = rho_vac from which the cosmological cutoff 
frequency v_cc is estimated as 

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: 

Ecc = h v_cc = 8.32 MeV
...  In the interior of superconductors ... the effective cutoff frequency can be 
different ...  h v = ln 3 k T ... we find the cosmological critical temprature Tcc 

Tcc = 87.49 K 

This temperature is characteristic of the BSCCO High-Tc superconductor. 
...".
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Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "...  The Josephson effect is a 
phenomenon of current flow across two weakly linked superconductors 
separated by a thin barrier, i.e. Josephson junction, associated with 
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also 
provides a unique way to generate high-frequency electromagnetic (EM) 
radiation by dc bias voltage ... The discovery of cuprate high-Tc 
superconductors accelerated the effort to develop novel source of EM 
waves based on a stack of atomically dense-packed intrinsic Josephson 
junctions (IJJs), since the large superconductivity gap covers the whole 
terahertz (THz) frequency band. Very recently, strong and coherent THz 
radiations have been successfully generated from a mesa structure of 
Bi2Sr2CaCu2O8+d single crystal ...[  

BSCCO image from Wikipedia

 ]...
which works both as the source of energy gain and as the cavity for 
resonance. This experimental breakthrough posed a challenge to 
theoretical study on the phase dynamics of stacked IJJs, since the 
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge 
inductive coupling of IJJs produced by the nanometer junction separation 
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon 
system, in which +/- pi kinks in phase differences are developed 
responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively 
coupled sine-Gordon equations captures the important features of 
experimental observations. 
The theory predicts an optimal radiation power larger than the one 
observed in recent experiments by orders of magnitude ...".
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What are some interesting BSCCO JJ Array configurations ? 

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe 
"... the AC Josephson effect ... 
a Josephson junction consists of two superconductors with an insulator 
sandwiched in between. In the Ginzburg-Landau theory each 
superconductor is described by a complex wave function whose absolute 
value squared yields the density of superconducting electrons. Denote the 
phase difference between the two wave functions  ... by P(t). 
... 
at zero external voltage a superconductive current given by Is = Ic sin(P) 
flows between the two superconducting electrodes ... Ic is the maximum 
superconducting current the junction can support. 
... 
if a voltage difference V is maintained across the junction, then the phase 
difference P evolves according to 

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent 
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v 
... can be interpreted as the energy change of a Cooper pair that is 
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said: 
"... to enhance the radiation  power in teraherz band based on the intrinsic  
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long 
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the 
lateral directions of the mesa, which align themselves alternatingly along 
the c -axis. The pi phase kinks provide a strong coupling between the 
uniform dc current and the cavity modes, which permits large supercurrent 
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ... 
The maximal radiation power  ... is achieved when the length of BSCCO 
single crystal at c-axis equals the EM wave length. ...". 
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Each long BSCCO single crystal looks geometrically like a line 
so configure the JJ Array using BSCCO crystals as edges. 

The simplest polytope, the Tetrahedron, is made of 6 edges: 
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said: 
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing 
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals 
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...”.
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42 edges make an Icosahedron plus its center 
(image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices. 
It has 20 cells which are approximate Tetrahedra in flat 3-space 
but become exact regular Tetrahedra in curved 3-space. 

Could an approximate-20Tetrahedra-Icosahedron configuration 
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy 
might regularize the configuration to exact Tetrahedra and so 
curve/warp spacetime from flat 3-space to curved 3-space ? 
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720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron 
which is exact because the 600-cell lives on a curved 3-shere in 4-space. 
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ 
approximating projection of a 600-cell into 3-space 
tap into Dark Energy so that the Dark Energy might regularize 
the configuration to exact Tetrahedra and an exact 600-cell 
and so curve/warp spacetime from flat 3-space to curved 3-space ? 

The basic idea of Dark Energy from BSCCO Josephson Junctions is 
based on the 600-cell as follows: Consider 3-dim models of 600-cell such 
as metal sculpture from Bathsheba Grossman who says: 

"… for it I used an orthogonal projection rather than the Schlegel 
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective 
distortion.  …".
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For the Dark Energy experiment each of the 720 lines would be made of a 
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic 
Josepson Junction. ( see Wikipedia and arXiv 0911.5371 )
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Each of the 600 tetrahedral cells of the 600-cell 
has 6 BSCCO crystal JJ edges. 
Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting 
Josephson Junction layers of the 720  BSCCO crystals will bond with 
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being 
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and 
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength 
to do that because their strength will NOT be weakened by 
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or
2 - work and open the door for humans to work with Dark Energy.
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Consider BSCCO JJ 600-cells

in this configuration: 

First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron 
shown here as a 3D stereo pair: 
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Cuboctahedra do not tile 3D flat space without interstitial octahedra 

but BSCCO JJ 600-cell cuboctahedra can be put together 
square-face-to-square-face in flat 3D configurations including flat sheets. 
As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron 

give it an inherently 4D structure consistent with the green cuboctahedron 

central figure of a 24-cell (3D stereo 4thD blue-green-red color) 
that tiles flat Euclidean 4D space. 
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So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space 
but 
if BSCCO JJ Dark Energy act to transform flat space into curved space 
like a 720-edge 600-cell with 600 regular tetrahedra 
then 
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure 
into 
a 720-edge BSCCO JJ 600-cell structure that likes curved space. 

There is a direct JItterbug transformation of 
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to 
12 icosahedron vertices as Golden Ratio points of octahedral edges. 
There are two ways to map a midpoint to a Golden Ratio point. 
For the Dark Energy experiment the same choice of mapping 
should be made consistently throughout the BSCCO JJ 600-cell structure. 
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The result of the Jitterbug mapping is that 
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices 
is mapped to 
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices: 

and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into 
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way  
( This is why icosahedral QuasiCrystal structures do not extend as simply 
throughout flat 3D space as do cuboctahedral structures ). 
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However, 
the BSCCO JJ 600-cell structure JItterbug icosahedra 
do live happily in 3-sphere curved space within the icosahedral 120-cell 
(see Wikipedia ) 

which has the same 720-edge arrangement as the 600-cell. 
The icosahedral 120-cell is constructed by 5 icosahedra around each edge. 
It has: 

cells - 120    {3,5}
faces - 1200 {3}

edges - 720
vertices - 120 

vertex figure - {5,5/2}
symmetry group H4,[3,3,5] 

dual - small stellated 120-cell
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6720 edges make an 8-dimensional Witting 4_21 Polytope
(images from Wikipedia)

Wikipedia said "... The 4_21 is related to the 600-cell  by a geometric folding 
of the Coxeter-Dynkin diagrams. This can be seen in the E8/H4 Coxeter 
plane projections. The 240 vertices of the 4_21 polytope are projected into 
4-space as two copies of the 120 vertices of the 600-cell, one copy smaller 
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than the other [by the Golden Ratio] with the same orientation. Seen as a 
2D orthographic projection in the E8/H4 Coxeter plane, the 120 vertices of 
the [larger] 600-cell are projected in the same four rings as seen in the 
4_21. The other 4 rings of the 4_21graph ... match ... the four rings of the ... 
smaller ... 600-cell. 
...
The 4_21 ... is the vertex figure for a uniform tessellation of 8-dimensional 
space, represented by symbol 5_21 
...
The vertex arrangement of 521 is called the E8 lattice ... the E8 lattice 
can ... be constructed as a union of the vertices of two 8-demicube 
honeycombs (called a D82 or D8+ lattice)
...
Each point of the E8 lattice is surrounded by 2160 8-orthoplexes and 17280 
8-simplices. The 2160 deep holes near the origin are exactly the halves of 
the norm 4 lattice points. The 17520 norm 8 lattice points fall into two 
classes (two orbits under the action of the E8 automorphism group): 240 
are twice the norm 2 lattice points while 17280 are 3 times the shallow 
holes surrounding the origin
 ...". 

An E8 lattice represents an Integral Domain of the Octonions. 
There are 480 Octonion Multiplications and 
there are 7 E8 lattice Octonion Integral Domains. 

The structures of E8 Physics (including Conformal Gravity Dark Energy) 
are naturally compatible with a 6720-edge configuration. 

Klee Irwin is also working on projections of E8 lattices 
into 3-space QuasiCrystal structures that might be relevant 
in designing useful configurations of BSCCO JJ. 
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E8 Physics and Quasicrystals
Icosidodecahedron and Rhombic Triacontahedron
vixra 1301.0150                                      Frank Dodd (Tony) Smith Jr. - 2013

The E8 Physics Model (viXra 1108.0027) is based on the Lie Algebra E8. 
240 E8 vertices = 112 D8 vertices + 128 D8 half-spinors where 
D8 is the bivector Lie Algebra of the Real Clifford Algebra  Cl(16) = Cl(8)xCl(8). 
112 D8 vertices = (24 D4 + 24 D4) = 48 vertices from the D4xD4 subalgebra of D8 
plus 64 = 8x8 vertices from the coset space D8 / D4xD4. 
128 D8 half-spinor vertices = 64 ++half-half-spinors + 64 --half-half-spinors. 
An 8-dim Octonionic Spacetime comes from the Cl(8) factors of Cl(16) and 
a 4+4 = 8-dim Kaluza-Klein M4 x CP2 Spacetime emerges due to the freezing out of a 
preferred Quaternionic Subspace. Interpreting World-Lines as Strings leads to 26-dim 
Bosonic String Theory in which 10 dimensions reduce to 4-dim CP2 and a 6-dim 
Conformal Spacetime from which 4-dim M4 Physical Spacetime emerges. 

Although the high-dimensional E8 structures are fundamental to the E8 Physics Model 
it may be useful to see the structures from the point of view of the familiar 3-dim Space 
where we live. To do that, start by looking the the E8 Root Vector lattice. 

Algebraically, an E8 lattice corresponds to an Octonion Integral Domain. 
There are 7 Independent E8 Lattice Octonion Integral Domains 
corresponding to the 7 Octonion Imaginaries, as described by H. S. M. Coxeter 
in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45). 
Let { 1, i, j, k, e, ie, je, ke } be a basis of the Octonions. 

The 112 D8 Root Vector vertices can be written as 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements. 

The 128 D8 half-spinor vertices can be written in 7 different ways 
( +/- ( 1 + i )            +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + j )     +/- i        +/- k +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + k )    +/- i +/- j         +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + e )    +/- i +/- j +/- k +      +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + ie )   +/- i +/- j +/- k +/- e           +/- je +/- ke ) / 2
( +/- ( 1 + je )   +/- i +/- j +/- k +/- e +/- ie           +/- ke ) / 2
( +/- ( 1 + ke )  +/- i +/- j +/- k +/- e +/- ie +/- je            ) / 2

in each of which 
one Octonion Imaginary basis element is paired (same sign) with the Real basis 
element 
to give 2^8-1) = 2^7 = 128 D8 half-spinor Root Vector vertices
so that 
7 different E8 lattices, each with a 240-vertex Root Vector polytope around the origin, 



can be constructed: 

iE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + i )            +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2

jE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + j )     +/- i        +/- k +/- e +/- ie +/- je +/- ke ) / 2

kE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + k )    +/- i +/- j         +/- e +/- ie +/- je +/- ke ) / 2

eE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + e )    +/- i +/- j +/- k +      +/- ie +/- je +/- ke ) / 2

ieE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + ie )   +/- i +/- j +/- k +/- e           +/- je +/- ke ) / 2

jeE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + je )   +/- i +/- j +/- k +/- e +/- ie           +/- ke ) / 2

keE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + ke )  +/- i +/- j +/- k +/- e +/- ie +/- je            ) / 2

As Conway and Sloane say in "Sphere Packings, Lattices and Groups" 
(Third Edition Springer
"... when n = 8 ... we can slide another copy of Dn in between the points of Dn ... 
Formally, we define Dn+ = Dn u ( [1] + Dn 
When n = 8 ... the lattice D8+ ...[is]... known as E8 ...".  

The D8 part of E8 contains the 112  D8 Root Vectors. 
The 7 different E8 lattices correspond to 7 different ways to slide 
the D8 half-spinor copy of D8 in between the points of the first D8 
thus 
producing 7 different E8 lattices each with a 112 + 128 = 240 Root Vector polytope. 

Since Quasicrystal / Icosidodecahedron / Rhombic Triacontahedron structure is similar 
for all the E8 lattices, 
it can be discussed based only on the generic first-shell 240 Root Vector vertices 
and
discussion of more detailed structure of the various E8 lattices is reserved to the 
Appendix of this paper. 



Quasicrystal / Icosidodecahedron / Rhombic Triacontahedron structure is similar 
for all the E8 lattices as it is based on the 240 vertices 

that can be described as the First Shell of an E8 Lattice 
which is made up of 112 D8 Root Vectors plus 128 D8 half-spinor vertices: 

In "Regular and Semi-Regular Polytopes III" Coxeter describes that shell as 



"... The eight-dimensional polytope 4_21 ... in which the 240 vertices are distributed in 8 
concentric tricontagons {30} ... 



... The 120+120 vertices of the polytope 4_21 ... 

...[are]... the 120+120 jvertices of two homothetic 600-cells {3,3,5}: 

one having the coordinates ...[with T being the Golden Ratio]...
the even permutations of ( +/- T , +/- 1 , +/- T^(-1) , 0 ) , 

the permutations of ( +/- 2 , 0 , 0 , 0 ) , 
and (  +/- 1 , +/- 1 , +/- 1 , +/- 1 )

...[ a total of 8x(1/2)x4! + 2x4 + 16x1 = 96+8+16 = 120 ]...
... while 
the other has these same coordinates multiplied by T ...". 

One 600-cell represents half of the 240 E8 Root Vector vertices: 

56 of D8 vertices = 
(12 of  D4 + 12 of D4) = 24 vertices from D4xD4 subalgebra of D8 
plus 
32 = 8x4 vertices from the coset space D8 / D4xD4. 

64 of the D8 half-spinor vertices = 32 ++half-half-spinors + 32 --half-half-spinors.



The 600-cell lives in a 3-dim sphere inside 4-dim Space. It is half of the E8 vertices. 
With respect to the 3-sphere S3 the 120 vertices of the 600-cell look like: 

1 - North Pole - Single Point (projected to center of Equatorial Icosidodecahedron)
12 - Arctic Circle - Icosahedron - half of 24 Root Vectors of one of the E8 D4
20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron
30 - Equator - Icosidodecahedron
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 
12 - Antarctic Circle - Icosahedron - half of 24 Root Vectors of another E8 D4
1 - South Pole - Single Point (projected to center of Equatorial Icosidodecahedron)

The colors represent E8 Physics Model physical interpretation: 
Conformal Gravity Root Vector Gauge Bosons
Fermion Particles 
Spacetime position and momentum
Fermion Antiparticles
Standard Model Gauge Bosons
Sadoc and Mosseri in their book "Geometric Frustration" (Cambridge 2006) Fig. A51 
illustrate the shell structure of the 120 vertices of a 600-cell: 



The 30-vertex Icosidodecahedron (e) cannot tile flat 3-dim space. Its dual, the 
32-vertex Rhombic Triacontahedron, is a combination of the 12-vertex Icosahedron (d) 
and the 20-vertex Dodecahedron (c). It "forms the convex hull of ... orthographic 

projection ... using the Golden ratio in the basis vectors ... 
of a 6-cube to 3 dimensions." (Wikipedia). 



Physical Interpretation of 
1 - North Pole - Single Point (projected to center of Equatorial Icosidodecahedron)
30 - Equator - Icosidodecahedron
1 - South Pole - Single Point (projected to center of Equatorial Icosidodecahedron)

is
8 components of 8-dim Kaluza-Klein M4xCP2 Spacetime Position

times 
4 components of 4-dim M4 Physical Spacetime Momentum

There are 64 - 32 = 32 of the 240 E8 in the half of E8 that did not go to the 600-cell. 
They correspond to 8 components of Position x 4 components of momentum in CP2. 
Since the CP2 Internal Symmetry Space is the small compactified part of M4xCP2 
momentum in CP2 is substantially irrelevant to our 3-dim space M4 world. 

The 30 Icosidodecahedron vertices are at pairwise intersections of 6 Great Circle 
Decagons. Let each Great Circle represent a generator of a spacetime translation. 
Then the Icosidodecahedron represents a 6-dim Spin(2,4) Conformal spacetime 
that acts conformally on 4-dim M4 Minkowski Physical Spacetime that lives 
inside 8-dim Kaluza-Klein M4xCP2 Spacetime (where CP2 = SU(3) / U(2)). 
Physically the 6 Great Circles of the Icosidodecahedron show that 
the 10-dim space of 26-dim String Theory of Strings as World-Lines reduces to 
6-dim Conformal Physical Spacetime plus 4-dim CP2 Internal Symmetry Space. 



The 32-vertex Rhombic Triacontahedron does not itself tile 3-dim space 
but it is important in 3-dim QuasiCrystal tiling. 
Mackay (J. Mic. 146 (1987) 233-243) said "... the basic cluster, to be observed 
everywhere in the three-dimensional ... Penrose ... tiling ...[is]... a rhombic 
triacontahedron (RTH) ... The 3-D tiling can be regarded as an assembly of such RTH, 
party overlapping 
... 
a rhombic triacontahedron (RTH) ... can be deformed to ... a truncated octahedron ...
[which is] the space-filling polyhedron for body-centered cubic close packing ... 

  
By a similar process ... a cuboctahedr[on]... can be deformed to an icosahedron ...".  

In the latter process, the Jitterbug, sets of points on the edges of an Octahedron 
correspond to the vertices of the Truncated Octahedron (1/3 and 2/3),  
a pair of Icosahedra (Golden Ratio Points), and the Cuboctahedron (Mid-Point). 

but the Rhombic Triacontahedron deformation process involves moving its vertices 
somewhat off the exact edges of the Octahedron and in adding to the 24 vertices of the 
Truncated Octahedron 8 more vertices corresponding to centers of its hexagonal faces 
and making 3 rhombohedral faces from each of its hexagonal faces.  



Since the 3-dim space itself is due to the Icosidodecahedron Spacetime, 
construction of a 3-dim space version of the E8 Physics Model does not require 
tiling of 3-dim space by Icosidodecahedra (it would be redundant and inconsistent 
to tile space with space)  but 
it is useful to consider tiling 3-dim space with the fermion particles and gauge bosons 
that are actors on the stage of space, and they correspond to Rhombic Triacontahedra, 
and 
there are two ways to look at tiling 3-dim space by Rhombic Triacontahedra: 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly overlapping, 
as suggested by Mackay (J. Mic. 146 (1987) 233-243).

2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and tile 3-space 
with the Truncated Octahedra. 

Whichever way is chosen, the first step is to describe the physical interpretation 
of the Rhombic Triacontahedra, beginning with 

20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron
and
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 

which are interpreted as fermion particles and fermion antiparticles, respectively. 

Since fermion particles are inherently Left-Handed 
and fermion antiparticles are inherently Right-Handed, 
the Rhombic Triacontahedra representing each should be constructed correspondingly 
and 
units of the 3-space tiling should contain a superposition of both Left and Right RTH, 
as well as third RTH with no handedness to describe Gravity and the Standard Model. 

The basic building blocks of a Rhombic Triacontahedron (a/k/a Kepler Ball) are

two golden rhombohedra (sharp "S" and flat "F") , using 10 of each. 



Construction of Left-Handed and Right-Handed Rhombic Triacontahedra 
is described by Michael S. Longuet-Higgins in " Nested Triacontahedral Shells 
Or How to Grow a Quasi-crystal" (Mathematical Intelligencer 25 (Spring 2003) 25-43):    
"... start with a flat rhombohedron, 
placing on it three sharp rhombohedra in a left-handed symmetric way 
and building up the rest of the ball maintaining always a three-fold axis of rotational 
symmetry ... 

... (We could also start with right-handed symmetry, producing the mirror image.) ...". 



Physical Interpretation of
20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron

is
8 fundamental first-generation fermion particles

times 
4 covariant components of 4-dim M4 Physical Spacetime Momentum

Left-Handed Rhombic Triacontahedron Kepler Ball.



As to which vertices correspond to which Fermion Particles or Antiparticles 
the Truncated Octahedron point of view with 6 sets of 4 vertices for quarks 
and 2 sets of 4 hexagon-centers for leptons, showing the 4 covariant components 
with respect to M4 Physical Spacetime for each Fermion, is useful: 

 neutrino,  red down quark,  green down quark,  blue down quark; 

 blue up quark,  greem up quark ,  red up quark,  electron

(orange, magenta, cyan, black are used for blue, green, red up quarks and electron)



Physical Interpretation of
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 

is
8 fundamental first-generation fermion antiparticles

times 
4 covariant components of 4-dim M4 Physical Spacetime Momentum

Right-Handed Rhombic Triacontahedron Kepler Ball.



Physical interpretation of the Rhombic Triacontahedra also includes 

12 - Arctic Circle - Icosahedron - half of 24 Root Vectors of one of the E8 D4 
and 
12 - Antarctic Circle - Icosahedron - half of 24 Root Vectors of another E8 D4

which are interpreted as Gauge Bosons for Gravity  and the Standard Model, 
respectively. 

Rhombic Triacontahedron Kepler Ball with no handedness.  

12 of the 20 3-edge vertices are 12 D4 Root Vectors for the Standard Model 
that combine with 4 of the 8 E8 Cartan SubAlgebra generators to 
form 12+4 = 16-dim U(4) that contains the Batakis Color Force SU(3) that 
gives the Standard Model through CP2 = SU(3) / U(1)xSU(2). 
The 20-12 = 8 3-edge vertices that are not used correspond to the centers of 
the hexagonal faces of the Truncated Octahedron related to the Kepler Ball. 



12 5-edge vertices are 12 D4 Root Vectors for Conformal Gravity 
that combine with 4 of the 8 E8 Cartan SubAlgebra generators to 
form 12+4 = 16-dim U(2,2) = U(1)xSU(2,2) where SU(2,2) = Spin(2,4) 
The Conformal Lie Algebra SU(2,2) = Spin(2,4) has 15 dimensions, 
and  Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43) says 
"... a Kepler Ball may be thought of as a can of 15 worms 
... with 3 worms passing through the centre of each rhombohedron 
...
define a worm as a line drawn from the center of one face w1 of a Kepler Ball to the 
center of the opposite face w2 of the corresponding golden rhombohedron; 
then from w2 to the opposite face w3 of the adjacent rhomobohedron, and so on, 
ending at the face wn of the Kepler Ball opposite to w1. Thus a Kepler Ball may be 
thought of as a can of 15 worms, with 3 worms passing through the centre of each 
rhombohedron. The two ends of the worm lie on two opposite faces of the Ball. ... 
all of ... the worms ... will ... pass through two F's and two S's. ...". 

Compare the 15 worms based on faces of the Kepler Ball Rhombic Triacontahedron 
with the 30-vertex structure of its dual the Icosidodecahedron 

whose physical interpretation is Spacetime. As the 6 Great Circle Decagons of 
the Icosidodecahedron represent 6-dim Conformal Physical Space and 
as the 15 worms represent the 15 antipodal pairs of the 30 Icosidodecahdron vertices 
and as each antipodal pair of vertices corresponds to a pair of Great Circle Decagons 
the 15 worms represent the 15 generators of the Conformal Group Spin(2,4) = SU(2,2). 



3-space tiled by Deformation or QuasiCrystal 

For tiling of 3-space the basic Rhombic Triacontahedra Kepler Ball should contain all 3:  

Left-Handed for Fermion Particles, Right-Handed for Fermion Antiparticles, 
and no handedness for Gauge Bosons of Gravity and the Standard Model. 

To construct such a 3-type Rhombic Triacontahedron Kepler Ball: 
Start with a Left-Handed Kepler Ball for Fermion Particles and denote it by K(1). 
Then, using K(1) as a nucleus, construct a K(2) Kepler Ball by adding to the K(1) 

sharp "S"  and flat "F" golden rhombohedra with dihedral angles 
 2 pi / 5 or  3 pi / 5  for S and pi / 5 or 4 pi / 5 for F as described in
" Nested Triacontahedral Shells Or How to Grow a Quasi-crystal" 
by Michael S. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43): 
"... To construct a K(2) ... label the thirty faces of a K(1) as follows: call 
the five faces surrounding a given pentagonal vertex A's; the five adjoining faces B's; 
the next ten adjoining faces (which are all parallell to the pentagonal axis) C's; 
the next five D's; and the last five E's. 
Taking the K(1), leave the A-faces bare and lay one F on each B-face. 
Next lay an S on each of the C-faces. Proceeding cheirally ... we ... arrive ... at a K(2) ... 

[ I have added purple and orange indicators for K(2) vertices representing some of 
the Root Vectors of U(2,2) for Conformal Gravity and of U(4) for the Standard Model. ]
The view from the opposite end is similar ... 
there is a second K(1), coaxial with the first, along the pentagonal axis ...". 

K(1) is for Fermion Particles, second K(1) is for Fermion Antiparticles, 
and K(2) is for Gauge Bosons of Gravity and the Standard Model. 

K(2), containing Particle-Antiparticle Pairs, is the Basic Tiling Kepler Ball. 



As remarked earlier,
there are two ways to look at tiling 3-dim space by Rhombic Triacontahedra: 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly overlapping, 
as suggested by Mackay (J. Mic. 146 (1987) 233-243).

2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and tile 3-space 
with the Truncated Octahedra. 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly 
overlapping, 

as suggested by Mackay (J. Mic. 146 (1987) 233-243).

Start with the Basic Tiling Kepler Ball K(2) containing a Particle-Antiparticle pair of K(1)s

Then adding to the K(2) sharp "S"  and flat "F" golden rhombohedra
construct a larger Rhombic Triacontahedron Kepler Ball K(3). Continue the process, 
adding to each K(n) sharp "S"  and flat "F" golden rhombohedra to form K(n+1). 
There are a number of ways to do that. One that I like is described in 
" Nested Triacontahedral Shells Or How to Grow a Quasi-crystal" 
by Michael S. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43): 
"... in general ... it is possible ...to derive a Kepler Ball K(n+1) of side n+1 from a K(n) ... 
Define a carpet of rhombohedra as an ( n x n x 1 ) array of golden rhombohedra (of the 
same kind), covering an n x n rhombic face such as b(n), for example. 
All the rhombohedra are oriented identically. 
A fringe is an ( n x 1 x 1 ) array, oriented similarly, adjoining the "edge" of two different 
arrays, and a tassel is a single cell, i.e., a ( 1 x 1 x 1 ) array at the join or extension of 
two or more fringes. ... 
(1) Leave the a(n)-faces bare, and cover each of the b(n)-faces with a carpet of F's. 
(2) Complete the a(n+1)'s with three fringes of F's and 
lay a carpet of S's on each of the c(n)-faces. 
(3) Turn the emodel over. Lay a carpet of S's on each of the d(n)-faces. 
(4) Lay a carpet of F's cheirally on each e(n)-face and 



a carpet of S's on each f(n)-face, with a cheiral fringe of S's. 
(5) Lay a second carpet of F's, cheirally, on each of the carpets coveriing the e(n)-faces. 
(6) Lay a carpet of F's on each of the f(n)-faces, and 
fill in with fringes of F's and a tassel in the centre. 
The latter will be the start of a coaxial [ K*(1) ]. 
(7) Cover the upper surface cheirally with a layer of F's, 
leaving three zigzag canyons meeting at the centre. 
(8) Fill in the canyons with F's and S's. 
(9) Cover the F's with a layer of S's. 
(10) Complete the [d(n)-face] with a carpet of F's. (This also completes the [e(n)-faces].) 
(11) Add F's to complete the K(n+1). 
... the outer shell is [not] cheiral 
...
the whole K(n+1) is covered by a layer of rhombohedra no more than four deep 
...
[such a] construction of K(3) from K(2) ...[produces]... 

... in many respects the particular arrangements described here are not unique. 
For example, in places where a triacontahedron occurs locally, ...[it]... may be replaced 
by a ... [triacontahedron of a different type] ... 

the method of assembly ... 
does not require the existence of such long-range forces 

as would be needed to assemble an Ammann tiling 

... ". 

As Mackay (J. Mic. 146 (1987) 233-243) said "... the basic cluster, to be observed 
everywhere in the three-dimensional ... Penrose ... tiling ...[is]... a rhombic 
triacontahedron (RTH) ... 
The 3-D tiling can be regarded as an assembly of such RTH, party overlapping ...". 



2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and 
tile 3-space 

with the Truncated Octahedra
Mackay (J. Mic. 146 (1987) 233-243) said "...a rhombic triacontahedron (RTH) ... can be 
deformed to ... a truncated octahedron ...
[which is] the space-filling polyhedron for body-centered cubic close packing ...".   
Such a lattice of Truncated Octahedra (image from realwireless)

can form the basis for the spatial part of a 4-dim Feynman Checkerboard 
representation of the E8 Physics Model, 
with the Feynman Checkerboard Rules being related to the 256 Cellular Automata 
corresponding to the 256 elements of the Cl(8) Clifford Algebra of the E8 Physics Model



Appendix - E8 Lattices

E8 Lattices are  based on Octonions, which have 480 different multiplication products. 
E8 Lattices can be combined to form 24-dimensional Leech Lattices and 
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings 
are physically interpreted as World-Lines. A basic String Theory Cell has as its 
automorphism group the Monster Group whose order is 
2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 = about 8 x 10^53. 

For more about the Leech Lattice and the Monster and E8 Physics, 
see viXra 1210.0072 and 1108.0027 . 

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice":  
 "... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) ...[with]... an odd number of minus signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7  
... 
LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ...  some 
work ... by Geoffrey Dixon ...". 



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements
 that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I sometimes denote by {1,i,j,k,e,ie,je,ke}: "... 

(spans over integers) 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication 
...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to Wilson's B which I denote as 1E8. 

Geoffrey Dixon's Ξeven[0-a] correspond to Wilson's seven At 
which I denote as iE8, jE8, kE8, eE8, ieE8, jeE8, keE8. 

Geoffrey Dixon's Ξodd corresponds to Wilson's L. 

My view is that the E8 domains  1E8 = Ξeven =  B is fundamental 
because 
E8 domains iE8, jE8, kE8, eE8, ieE8, jeE8, keE = Ξeven[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = Ξeven =  B. 



Using the notation {1,i,j,k,e,ie,je,ke} for Octonion basis 
notice that in E8 Physics introduction of Quaternionic substructure 
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime 
requires breaking Octonionic light-cone elements 
( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2 
into Quaternionic 4-term forms like ( +/- A +/- B +/- C +/- D ) / 2. 

To do that, consider that there are (8|4) = 70 ways to choose 4-term subsets 
of the 8 Octonionic basis element terms. Using all of them produces 
224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices 
iE8,jE8,kE8,eE8,ieE8,jeE8,keE8 each of which also has 16 1-term first-shell vertices. 

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices. 

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets 
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices: 

eE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ke ±e  ±k )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±je ±j  ±e )/2     (±ie ±ke ±k  ±i )/2     jE8  , eE8  , jeE8
(±1  ±e  ±ie ±i )/2     (±ke ±k  ±je ±j )/2     iE8  , eE8  , ieE8 
 
128 of D8 half-spinors appear only in eE8
(±1  ±ie ±je ±ke)/2     (±e  ±i  ±j  ±k )/2
(±1  ±k  ±i  ±je)/2     (±j  ±ie ±ke ±e )/2
(±1  ±i  ±ke ±j )/2     (±k  ±je ±e  ±ie)/2
(±1  ±j  ±k  ±ie)/2     (±je ±e  ±i  ±ke)/2



iE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ie ±i  ±e )/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ke ±je ±i )/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±i  ±k  ±j )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8

128 of D8 half-spinors appear only in iE8
(±1  ±k  ±ke ±ie)/2     (±i  ±j  ±e  ±je)/2
(±1  ±e  ±j  ±ke)/2     (±i  ±k  ±ie ±je)/2
(±1  ±j  ±ie ±je)/2     (±i  ±k  ±e  ±ke)/2
(±1  ±je ±e  ±k )/2     (±i  ±j  ±ie ±ke)/2

jE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±k  ±j  ±i )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±ie ±ke ±j )/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±j  ±e  ±je)/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8

128 of D8 half-spinors appear only in jE8
(±1  ±e  ±ie ±k )/2     (±i  ±j  ±je ±ke)/2
(±1  ±i  ±je ±ie)/2     (±j  ±k  ±e  ±ke)/2
(±1  ±je ±k  ±ke)/2     (±i  ±j  ±e  ±ie)/2
(±1  ±ke ±i  ±e )/2     (±j  ±k  ±ie ±je)/2

kE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±je ±k  ±ie)/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
(±1  ±j  ±i  ±k )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±k  ±ke ±e )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
 
128 of D8 half-spinors appear only in kE8
(±1  ±ke ±j  ±je)/2     (±i  ±k  ±e  ±ie)/2
(±1  ±ie ±e  ±j )/2     (±i  ±k  ±je ±ke)/2
(±1  ±e  ±je ±i )/2     (±j  ±k  ±ie ±ke)/2
(±1  ±i  ±ie ±ke)/2     (±j  ±k  ±e  ±je)/2



ieE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±j  ±ie ±ke)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±i  ±e  ±ie)/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ie ±je ±k )/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
 
128 of D8 half-spinors appear only in ieE8
(±1  ±je ±i  ±j )/2     (±k  ±e  ±ie ±ke)/2
(±1  ±ke ±k  ±i )/2     (±j  ±e  ±ie ±je)/2
(±1  ±k  ±j  ±e )/2     (±i  ±ie ±je ±ke)/2
(±1  ±e  ±ke ±je)/2     (±i  ±j  ±k  ±ie)/2

jeE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±e  ±je ±j )/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8
(±1  ±k  ±ie ±je)/2     (±i  ±j  ±e  ±ie)/2     kE8  , ieE8 , jeE8
(±1  ±je ±i  ±ke)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
 
128 of D8 half-spinors appear only in jeE8
(±1  ±i  ±k  ±e )/2     (±j  ±ie ±je ±ke)/2
(±1  ±j  ±ke ±k )/2     (±i  ±e  ±ie ±je)/2
(±1  ±ke ±e  ±ie)/2     (±i  ±j  ±k  ±je)/2
(±1  ±ie ±j  ±i )/2     (±k  ±e  ±je ±ke)/2

keE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±i  ±ke ±je)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±e  ±k  ±ke)/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±ke ±j  ±ie)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
 
128 of D8 half-spinors appear only in keE8
(±1  ±j  ±e  ±i )/2     (±k  ±ie ±je ±ke)/2
(±1  ±je ±ie ±e )/2     (±i  ±j  ±k  ±ke)/2
(±1  ±ie ±i  ±k )/2     (±j  ±e  ±je ±ke)/2
(±1  ±k  je  ±j )/2     (±i  ±e  ±ie ±ke)/2



Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45): 
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21 

...   ...
The polytope 4_21 ... has cells of two kinds ...
a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...
and ...
a seven-dimensional regular simplex A_7
... there are 17280 A_7's 
...
the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2
...
the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...

[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like ( +/- a1 +/- a2 ) 
[which correspond to 112 = 16 + 96 = 16 + 6x16 in each of the 7 E8 lattices]

128 like (1/2) ( - a1 + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 E8 lattices]

112 128



norm 2

16 like +/- 2 a1
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices 

with each of the 14 appearing in three of the 7 E8 lattices so that 
the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices 
and for 14x16 = 224 of the 1120 
and
with each of the 56 appearing in only one of the 7 E8 lattices so that  
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices 
and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that 
are not used in the 7 E8 lattices. ...] ...". 

One of the 128-dimensional Mirror D8 half-spinors from the 1024 
combines with 
the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds 
to the central norm 1 240 = 112+128 
and 
the result is formation of  a 128+128 = 256 corresponding to the Clifford Algebra Cl(8) 
so that 
the norm 2 second layer contains 7 copies of 256-dimensional Cl(8) 

so the 2160 norm 2 vertices can be seen as 

7(128+128) + 128 + 16 + 224 = 2160 vertices. 



7x128 from the 1120 are the D8 half-spinor vertices 
of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 



7x128 from the 1024 are Mirror D8 half-spinors that are not vertices of the 7 
Imaginary E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

The 8th 128 is a Mirror D8 half-spinor, also not in the 7 Imaginary E8 lattices. 



Each of the 7 pairs of 128 corresponds to  a 256 Cl(8) 

so that the 2160 second layer contains 7 sets of 256 vertices with each set 
corresponding to the Cl(8) Clifford Algebra and to the 256 vertices of 
an 8-dimensional light-cone ( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square 
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA 

 
shows Cl(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices. 
Physically they represent Operators in H92 x Sl(8) Generalized Heisenberg Algebra 
that is the Maximal Contraction of E8:

Odd-Grade Parts of Cl(8) = 
= 128 D8 half-spinors of one of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 

8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation) 
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of Cl(8) = 128 Mirror D8 half-spinors =  
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model) 
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)

(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra) 
64 of grade-4 = 8-dim Position x Momentum 
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent: 

(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
= 112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



8 of E8 Cartan Subalgebra + 8 Higgs Operators = 2 copies of 4-dim 16-cell 
( images from Bathsheba )

  
The 16-cell has 24 edges, midpoints of which are the 24 vertices of a 24-cell. 

The 24-cell has 96 edges, Golden Ratio points of which when added to its 24 vertices, 
form the 96+24 = 120 vertices of a 600-cell. 

128 vertices of the D8 half-spinors + 112 vertices of D8 Root Vectors = 240 = 
= 2 copies of 4-dim {3,3,5} 600-cell ( images from Bathsheba )

 
Each 600-cell lives inside a 16-cell. 

So, 
the 256 vertices of Cl(8) 

(which represents Creation/Annihilation Operators in the Generalized Heisenberg 
Algebra H92 x Sl(8) that is the Maximal Contraction of E8) 

contain 
dual 16-cell structure of E8 Cartan Subalgebra + Cl(8) Primitive Idempotent Higgs

as well as 
the dual 600-cell structure of the 240 E8 Root Vector vertices 

The 128 Mirror D8 half-spinors correspond to  16 + 112 of the 16 + 224. 
That corresondence between 

fermionic 128 D8 half-spinors and bosonic 112 D8 adjoint bivectors 
is made possible by Triality. 



The 16 + 224 corresponds to an 8th set of 240 Root Vector vertices 
for an 8th E8 lattice denoted 1E8. 

It does not close under the Octonion Product used for the 7 Imaginary E8 lattices 
( that is the basis for Kirmse's mistake ) 

but it does close under another of the 480 Octonion products. 

16 live within the 112 D8 adjoint Root Vectors

in all of the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

224 = 7 sets of 32 with 3 sets of 32 = 96 within the 112 D8 adjoint Root Vectors

in the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.



The 112 D8 Root Vector vertices in iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements 
can be written in matrix form with each "4" representing possible signs and with the 
overall pattern of (1+2+3) + (4x4) + (3+2+1) representing the 28 permutations as 

        1   i   j   k   e  ie  je  ke

1       -   4   4   4   4   4   4   4
i               4   4   4   4   4   4
j                   4   4   4   4   4
k                       4   4   4   4
e                           4   4   4
ie                              4   4
je                                  4
ke                                  -

The 4 x 6 = 24 in the (1,i,j,k) x (1,i,j,k) block corresponding to M4 Physical Spacetime 
are the Root Vectors of a D4 in D8 in E8 with a U(2,2) subgroup that contains the 
SU(2,2) = Spin(2,4) Conformal Group of Gravity. 

The 4 x 4x4 = 64 in the (1,i,j,k) x (e,ie,je,ke) block represents (4+4)-dim M4 x CP2 
Kaluza-Klein Spacetime position and momentum.  

The 4 x 6 = 24 in the (e,ie,je,ke) x (e,ie,je,ke) block corresponding to CP2 Internal 
Symmetry Space are the Root Vectors of another D4 in D8 in E8 with a U(4) subgroup 
that contains the SU(3) Color Force Group of the Standard Model. 
The coset structure CP2 = SU(3) / U(1)xSU(2) gives the ElectroWeak U(1) and SU(2). 

In each of the 7 E8 Root Vector sets for iE8, jE8, kE8, eE8, ieE8, jeE8, keE8  
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion Particles 
and 
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion AntiParticles
where 
the 8 fundamental Fermion Particle/AntiParticle types are: 

neutrino, red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark, electron. 



The 224 are arranged as 

so that each of the sets of 32 connect with 3 of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
and each of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 connect with 3 of the sets of 32. 

The 224 combined with the 16 give the 240 of 1E8 



The 7(128+128) + 128 + 16 + 224 structure 
of all 2160 second layer E8 vertices

is 



A single Planck-scale Seed Fermion will be at a point of an 8-dim SpaceTime
that is a superposition of the 8 E8 Lattices. For each E8 Lattice the point is surrounded 
by a Witting Polytope (240 vertices and 241,920 Tetrahedral 3-dim cells) made up of 
two 600-cells (120 vertices each). One 600-cell contains 
1 - North Pole = Single Point (projected to center of Equatorial Icosidodecahedron)
30 - Equator = Icosidodecahedron
1 - South Pole = Single Point (projected to center of Equatorial Icosidodecahedron)
with physical interpretation: 
8 components of 8-dim Kaluza-Klein M4xCP2 Spacetime Position
times 4 components of 4-dim M4 Physical Spacetime Momentum

There are 64 - 32 = 32 of the 240 E8 in the half of E8 that did not go to the 600-cell.
They correspond to 8 components of Position x 4 components of momentum in CP2. 
Since the CP2 Internal Symmetry Space is the small compactified part of M4xCP2
momentum in CP2 is substantially irrelevant to our 3-dim space M4 world.

The 30 Icosidodecahedron vertices are at pairwise intersections of 6 Great Circle
Decagons. Let each Great Circle represent a generator of a spacetime translation.
Then the Icosidodecahedron represents a 6-dim Spin(2,4) Conformal spacetime
that acts conformally on 4-dim M4 Minkowski Physical Spacetime that lives
inside 8-dim Kaluza-Klein M4xCP2 Spacetime (where CP2 = SU(3) / U(2)).
Physically the 6 Great Circles of the Icosidodecahedron show that
the 10-dim space of 26-dim String Theory of Strings as World-Lines reduces to
6-dim Conformal Physical Spacetime plus 4-dim CP2 Internal Symmetry Space.
However, 
the Icosidodecahdron is not part of a tiling of 3-dim Space 
but rather is in QuasiCrystal structures like Cd Yb (de Boissieu Nature Materials 12 (2013) 692-693)



To get a tiling of 3-dim space, go from the 6-dim Linear Conformal Spacetime 
indicated by the 6 axes perpendicular to the Icosidodecahedron's 6 decagon circles

to a 4-dim Physical Spacetime based on a 24-cell with central Cuboctahedron 
using Jitterbug-like Golden Ratio points on the 24 edges of the Cuboctahedron. 
 
Frans Marcelis says at http://members.home.nl/fg.marcelis/600-cell%20projective.htm 
"... the 30 vertices of an icosidodecahedron ... are 24 vertices lying on the edges of a 
cuboctahedron and ... 6 ... vertices of an octahedron ...". 



The Cuboctahedron indicates 4-dim Spacetime by its 4 axes and 4 hexagon circles with 
Fuller Vector Equilibrium structure that has Jitterbug-type consistent rotation-expansion 
degrees of freedom that are blocked in the Icosidodecahedron 6-axis system. 

The 24-cell (tiles 4-dim space as Quaternionic Integral Domain) is made up of 
a two Octahedron Slices and a Central Cuboctahedron 3-dim Slice analagous to 
the Central Icosidodecahedron 3-dim Slice of the 600-cell. 

Cuboctahedra and Octahedra together tile flat 3-dim Space 
and 
are related by Jitterbug to Icosahedra that cannot tile flat 3-dim Space 
but can only make 
QuasiCrystals with Phason/Empire Structure with incomplete 3-dim Information. 

In 3-dim Space QuasiCrystal Tetrahedral Packing is not quite as dense as is 
Packing with Chen-Engel-Glotzer Clusters of 4N Tetrahedra (arXiv 1001.0586) 
with Periodicity analagous to 8-Periodicity of Real Clifford Algebras. 



Consider Strings as World-Lines of Particles in Many-Worlds ( vixra 1210.0072 ) 
with 8-dim Spacetime (4+4 Kaluza-Klein) as a D8 Brane that is a superposition 
of the 7 independent E8 Integral Domain Lattices plus an 8th and 
consider what happens when a Planck-scale Fermion seed is planted in Spacetime. 

A single Planck-scale Seed Fermion does not remain alone in 8-dim Spacetime 
because its presence causes 

all of the 8 E8 Lattices to leave their State of Virtual Superposition 
and to become Real 

thus creating 8 particle/antiparticle pairs as neighbors of the Seed Fermion  
and beginning the formation of its Kerr-Newman Cloud. 

Each of the 8 particle/antiparticle pairs corresponds to a Binary Dipole 
so that the 8 New Neighbor Pairs correspond to the Cl(8) Real Clifford Algebra 
and to a Chen-Engel-Glotzer Cluster of 4 Tetrahedra

They in turn cause more and more Cl(8N) Clifford Algebras 
and Chen-Engel-Glotzer 4N Tetra Clusters to emerge and join the Cloud 

The process terminates due to the exhaustion of the part of the Monster Group 
(automorphism group of one 26-dim String World-Line cell modulo the Leech Lattice) 
related to the Leech Lattice, that is 2^(1+24) times the double cover of Co1, producing 
a 10^(-24) cm Fermion Kerr-Newman Cloud of 10^27 particle-antiparticle pairs. 



Has Fermi LAT seen the Higgs ? 
Frank Dodd (Tony) Smith, Jr. - 2012

vixra 1212.0083

Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy 
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it 
increases in energy, ionizing into protons and electrons, and eventually producing a 
fairly dense cloud of infalling energetic protons whose collisions with ambient protons 
are at energies similar to the proton-proton collisions at the LHC. 

LHC diphoton histograms for ATLAS and CMS as of mid-2012 clearly show a peak that 
probably is evidence of a Higgs boson with mass around 125 GeV.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by 
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...". 



In addition to the Galactic Center observations, 
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere 

by looking at the Earth Limb. 

Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright 
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV  .. Appears when LAT is pointing at the Limb ...". 

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with 
Protons and other nuclei in Earth's atmosphere produce gamma rays, 
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs 
produced by collisions analagous to those at the LHC.



Olivier K. in a comment in Jester's blog on 10 November 2012 said: 
"... Could the 135GeV bump be related ... to current Higgs ...  properties ? ... 
The coincidence between GeV figures ...[ for LHC ] Higgs mass and 
this [ FermiLAT ] bump is thrilling for an amateur like me...". 

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:  
"... the plot shows the energy of *single* photons as measured by Fermi, 
not the invariant mass of photon pairs ...". 

Since the LHC 125 GeV peak is for "invariant mass of photon pairs"  
and the Fermi LAT 135 GeV peak is for ""single" photons" 

how could both correspond to a Higgs mass state around 130 GeV ? 

The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot) 

with the Higgs at rest decaying into a photon pair (green arrows) 
giving the observed Higgs peak (around 130 GeV) at invariant mass of photon pairs. 

Fermi LAT at Galactic Center and Earth Limb sees 
collisions of one high-energy proton with a low-energy (relatively at rest) proton 
forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying 
into two photons: one with low energy not observed by Fermi LAT 
and the other being observed by Fermi LAT as a high-energy gamma ray carrying 
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon. 

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon. 



Jester, replying to the comment by Olivier K., dismissed the proposal that Fermi LAT 
may have seen the Higgs, saying on 11 November 2012: 
"Afaik, 
there's no model connecting the 130(5)GeV Fermi line to the 125 GeV Higgs." 

so 

I hereby propose a model: 

Protons from Hydrogen infalling into Sgr A* acquire enough energy and density 
to produce proton-proton collisions similar to those at the LHC,
as could Cosmic Ray Protons hitting the Earth's atmosphere, 
and 
the 135 GeV Line observed by Fermi LAT is due to proton-proton collisions 
producing Higgs in the diphoton channel 
and 
the125 GeV Higgs-like evidence observed by ATLAS and CMS is also due to 
proton-proton collisions producing Higgs in the diphton channel 
and 
the difference between 135 GeV at Fermi LAT and 125 GeV at LHC 
can be accounted for by comparing details of experimental setup and 
analysis-related assumptions. 

Given that model, 
I propose that Olivier K. be given credit for stating the possibility that 
both Fermi LAT and the LHC have indeed seen the Higgs, 

which is an interesting example of 

mutual confirmation of Collider Physics and Astrophysics observations. 



E8 Physics Fermions: 3 Conformal Generations
Frank Dodd (Tony) Smith, Jr. - 2012

viXra 1212.0046

The E8 Lie Algebra of the E8 Physics Model contains two D4 Lie subalgebras: 
248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
120-dim D8 = 28-dim D4 + 28-dim D4 + 64-dim D8 / D4xD4

One of the D4 contains an A2 = SU(3) Lie subalgebra that represents 
the Color Force of the Standard Model. 
The Weak and Electromagnetic Forces are produces by a Batakis mechanism 
(see Class. Quantum Grav. 3 (1986) L99-L105 by N. A. Batakis) in which 
spacetime is 8-dimensional Kaluza-Klein M4 x CP2. 
Color Force SU(3) acts globally on CP2 = SU(3) / SU(2)xU(1) and, 
due to Kaluza-Klein structure, acts as local gauge group on M4 Minkowski spacetime. 
Local gauge group action of Weak SU(2) and Electromagnetic U(1) Forces comes from 
their being local isotropy groups of the symmetric space CP2. 

Casimir Operators describe some physical properties of the Standard Model Forces: 

A0 Lie algebra U(1) has trivial Weyl Group 1 
and trivial Casimir of degree 1 
so that the Photon carries no charge.  

A1 Lie algebra SU(2) has Weyl Group S2 of order 2! = 2 
and quadratic Casimir of degree 2 representing isospin 
so that SU(2) Weak Bosons can carry Electromagnetic Charge. 

A2 Lie algebra SU(3) has Weyl Group S3 of order 3! = 6  
and two Casimir Operators of degrees 2 and 3: 
a quadratic Casimir representing 2 { + , - } isospin charge states and 
a cubic Casimir representing 3 { red, green, blue } colors 
so that SU(3)  Gluons can carry Electromagnetic Charge and Color Charge.

The other D4 contains an A3 = D3 Conformal Lie subalgebra that represents 
Gravity by a generalized MacDowell-Mansouri mechanism (see section 14.6 of 
Rabindra Mohapatra's book "Unification and Supersymmetry", 2nd edition, Springer-Verlag 1992). 
The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his books "Lie Groups, Lie Algebras, and Some of Their Applications", Wiley 1974, and 
"Lie Groups, Physics, and Geometry", Cambridge 2008. 

The Conformal Group has a Weyl Group of 2^2 x 3! = 24 elements 
and has 3 Casimir Operators of degrees 2 and 4 and 6/2 = 3. 

The Conformal degree 3 Casimir represents the 3 Generations of Fermions 
(instead of the 3 colors as in the case of the Standard Model D4 of E8). 



In its D3 Spin(2,4) form the Conformal Lie algebra can be represented 
as a 6x6 antisymmetric real matrix: 

    0      J1     J2     M1     A1     G1 

  -J1      0      J3     M2     A2     G2

  -J2    -J3      0      M3     A3     G3

  -M1   -M2    -M3     0     A4     G4

  -A1    -A2    -A3   -A4     0       G5

  -G1  -G2   -G3    -G4   -G5      0

{J1,J2,J3} form a Spin(0,3) subalgebra of Spin(2,4) and produce 
a quadratic Casimir Operator that represents an Angular Momentum Operator.  

Adding {M1,M2,M3} forms a Spin(1,3) subalgebra of Spin(2,4) and produces 
a second quadratic Casimir Operator that represents a Laplace-Runge-Lenz Operator. 

Adding {A1,A2,A3} and {A4} forms a Spin(2,3) AntiDeSitter subalgebra of Spin(2,4) 
with a quartic Casimir Operator that is a combination of {M1,M2,M3} and {A1,A2,A3}. 
{A1,A2,A3}  represent Momentum and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

Adding {G1,G2,G3} and {G4}  and {G5} forms the full Spin(2,4) and produces 
a cubic Casimir Operator for representation of 3 Generations of Fermions. 
The {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons. 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

Adding {G5} represents HIggs/Fermion mass of Ordinary Matter. 

The Higgs as a Fermionic Condensate gives mass to Fermions. 
The fundamental Fermion Particles are those of the First Generation:

{neutrino, red down quark, green down quark, blue down quark; 
electron , red up quark ,     green up quark ,    blue up quark} 

They can be represented as basis elements {1,i,j,k,E,I,J,K} of Octonions O. 

Each of {A4} and {G4}  and {G5} can represent the mass of Fundamental Fermions. 



The {A4} Conformal substructure 

                               0      A4

                             -A4     0 
                        
represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 

                                0      A4

                             -A4     0       G5

                                      -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} and {G5}  plus {G4} Conformal substructure 

                               0      A4     G4

                             -A4     0       G5

                             -G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

Fermion AntiParticles are represented in a similar way. 

Combinatorics of O and OxO and OxOxO produce realistic Fermion masses, 
as calculated in detail in viXra 1108.0027
The Third Generation Truth Quark (Tquark) is by far the most massive Fermion 
so the Higgs as a Fermionic Condensate is effectively a Tquark Condensate. 

Note: 
E8 has 8 Casimir Operators of degrees 2, 8, 12, 14, 18, 20, 24, 30
The Conformal quadratic 2 is in E8, the Conformal quartic 4 is in the 8 of E8, 
and the Conformal cubic 6/2 = 3 is in the 12 of E8. 
D8 has 8 Casimir Operators of degrees 2, 4,   6,   8, 10, 12, 14,   8
The Conformal quadratic 2 and quartic 4 are in D8 and the Conformal cubic 6/2 = 3 is in the 6 of D8.
D4 has 4 Casimir Operators of degrees 2, 4,   6,   4
The Conformal quadratic 2 and quartic 4 are in D4 and the Conformal cubic 6/2 = 3 is in the 6 of D4.



The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his book "Lie Groups, Physics, and Geometry", Cambridge 2008: 

"... 8x8 matrices acting on the four coordinates and the four momenta ... satisfy 
an antisymmetric ... symplectic metric ... preserve[d by the] ... group ... Sp(8:R)  
...[and a]... 
symmetric metric ... with signature (+4,-4) ... preserve[d by the] ... group ... SO(4,4) ... 

 
... The fifteen-dimensional Lie algebra for the Dirac equation is ... summarized by the 
6x6 matrix 

... three ... operators A4 , G4 , G5 close under commutation and span ... so(2,1) ... 
The Casimir operator for this [sub]algebra is C^2 = G5^2 - G4^2 - A4^2 ...[ It can 
be ]... used to determine eigenstates and energy eigenvalues ...".

{J1,J2,J3} represent Angular Momentum. {M1,M2,M3} represent LaPlace-Runge-Lenz.
{A1,A2,A3} represent Momentum. 
{G1,G2,G3} represent Higgs for W-Bosons and Momentum of Universe Expansion. 
 {A4} and {G4}  and {G5} represent Energy/Mass including Higgs mass for Fermions.

The {A4} Conformal substructure 
   0      A4     
-A4     0       

represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 
0      A4     

      -A4      0      G5
              -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} plus {G5}  plus {G4} Conformal substructure 
  0      A4     G4
 -A4     0       G5
-G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

SUMMARY: 



The Lorentz Group is represented by 6 generators 

    0      J1     J2     M1       
  -J1      0      J3     M2        
  -J2    -J3      0      M3       
  -M1   -M2   -M3     0       

There are two ways to extend the Lorentz Group 
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira): 

To the Poincare Group with No Cosmological Constant by adding 4 generators  

    0      J1     J2     M1     A1   
  -J1      0      J3     M2     A2    
  -J2    -J3      0      M3     A3   
  -M1   -M2   -M3     0      A4   
  -A1    -A2   -A3   -A4      0    

{A1,A2,A3} represent Momentum  and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

and to the semidirect product of Lorentz and 4 Special Conformal generators 
to get a Non-Zero Cosmological Constant for Universe Expansion

    0      J1     J2     M1              G1 
  -J1      0      J3     M2              G2
  -J2    -J3      0      M3              G3
  -M1   -M2   -M3     0               G4

  -G1   -G2   -G3   -G4               0

so that {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale Conformal degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

One additional generator {G5} represents HIggs/Fermion mass of Ordinary Matter.

All 15 generators combine to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4)

    0      J1     J2     M1     A1     G1 
  -J1      0      J3     M2     A2     G2
  -J2    -J3      0      M3     A3     G3
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
  -G1   -G2   -G3   -G4   -G5       0

Dark Energy - Dark Mattter - Ordinary Matter:



In E8 Physics, our 4-dimensional Physical SpaceTime Universe begins as a relatively 
small spatial volume in which all 15 generators of Conformal SU(2,2) = Spin(2,4) 
including all 4 Special Conformal and Scale Conformal generators are fully effective.

 
Rabindra Mohapatra (in section 14.6 of "Unification and Supersymmetry," 2nd edition, 
Springer-Verlag 1992) said: "... we start with a Lagrangian invariant under full local 
conformal symmetry and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for constant ... 
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". I view PHI as 
corresponding to the Higgs 3 Special Conformal generators {G1,G2,G3} that are frozen 
fixed during expansion in some regions of our Universe to become Gravitationally 
Bound Domains (such as Galaxies) like icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) have no 
Expansion Momentum we only see there the Poincare Part of Conformal Gravity 
plus the Higgs effects of {G4}  and {G5} and the ElectroWeak Broken Symmetry caused 
by freezing-out fixing {G1,G2,G3}: 

    0      J1     J2     M1     A1      - 
  -J1      0      J3     M2     A2      -
  -J2    -J3      0      M3     A3      -
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
     -        -        -    -G4    -G5      0

Dark Energy - Dark Mattter - Ordinary Matter:



Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy 
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it 
increases in energy, ionizing into protons and electrons, and eventually producing a 
fairly dense cloud of infalling energetic protons whose collisions with ambient protons 
are at energies similar to the proton-proton collisions at the LHC. 

LHC diphoton histograms for ATLAS and CMS as of mid-2012 clearly show a peak that 
probably is evidence of a Higgs boson with mass around 125 GeV.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by 
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...". 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



In addition to the Galactic Center observations, 
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere 

by looking at the Earth Limb. 

Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright 
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV  .. Appears when LAT is pointing at the Limb ...". 

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with 
Protons and other nuclei in Earth's atmosphere produce gamma rays, 
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs 
produced by collisions analagous to those at the LHC.

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Olivier K. in a comment in Jester's blog on 10 November 2012 said: 
"... Could the 135GeV bump be related ... to current Higgs ...  properties ? ... 
The coincidence between GeV figures ...[ for LHC ] Higgs mass and 
this [ Fermi LAT ] bump is thrilling for an amateur like me...". 

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:  
"... the plot shows the energy of *single* photons as measured by Fermi, 
not the invariant mass of photon pairs ...". 

Since the LHC 125 GeV peak is for "invariant mass of photon pairs"  
and the Fermi LAT 135 GeV peak is for ""single" photons" 

how could both correspond to a Higgs mass state around 130 GeV ? 

The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot) 

with the Higgs at rest decaying into a photon pair (green arrows) 
giving the observed Higgs peak (around 130 GeV) as invariant mass of photon pairs. 

Fermi LAT at Galactic Center and Earth Limb sees 
collisions of one high-energy proton with a low-energy (relatively at rest) proton 
forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying 
into two photons: one with low energy not observed by Fermi LAT 
and the other being observed by Fermi LAT as a high-energy gamma ray carrying 
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon.

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Jester, replying to the comment by Olivier K., dismissed the proposal that Fermi LAT 
may have seen the Higgs, saying on 11 November 2012: 
"Afaik, 
there's no model connecting the 130(5)GeV Fermi line to the 125 GeV Higgs." 

so

I hereby propose a model: 
Protons from Hydrogen infalling into Sgr A* acquire enough energy and density 
to produce proton-proton collisions similar to those at the LHC, 
as could Cosmic Ray Protons hitting the Earth's atmosphere,
and 
the 135 GeV Line observed by Fermi LAT is due to proton-proton collisions 
producing Higgs in the diphoton channel 
and 
the125 GeV Higgs-like evidence observed by ATLAS and CMS is also due to 
proton-proton collisions producing Higgs in the diphton channel 
and 
the difference between 135 GeV at Fermi LAT and 125 GeV at LHC 
can be accounted for by comparing details of experimental setup and 
analysis-related assumptions. 

Given that model, 
I propose that Olivier K. be given credit for stating the possibility that 
both Fermi LAT and the LHC have indeed seen the Higgs, 
which is an interesting example of 
mutual confirmation of Collider Physics and Astrophysics observations. 

The {G4} conformal generator that represents both Dark Energy of Universe Expansion 
and the Massive Higgs Scalar as Fermionic Condensate (dominated by third-generation 
Tquark-Tantiquark Condensate) may be involved in the Sgr A* Galactic Center Process. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Due to its relationship with the Higgs as Tquark-Tantiquark Condensate,  

the Truth Quark might be related by {G4} to Dark Energy of Universe Expansion 

as well as 

by a 3-state mass system due to its interaction with the Higgs as Condensate to 

a Strong Coupling / Composite-Higgs Regime (known as Triviality) 

and 

a Vacuum Instability Regime. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



E8 Physics: 
from 

Fundamental Fermion Dixon Spinors 
to 

26-dim String World-Line Theory
to

Kerr-Newman Clouds 
to 

Schwinger Source Regions 
to 

Wyler/Hua Force Strengths 

Frank Dodd (Tony) Smith, Jr. - 2012

The following four pages are an outline sketch of how E8 Physics emerges 
from fundamental spinor fermions 

to condense into a 26-dim String structure with strings as fermion World-Lines 
with each fundamental fermion being surrounded by a Quantum Cloud 

that has Kerr-Newman physical structure 
corresponding to a Schwinger Source region 

with complex harmonic Wyler/Hua Green's function propagator. 
The Wyler/Hua complex bounded domain structure allows 

realistic calculation of force strength constants and particle masses. 

The outline sketch omits many details which are covered in vixra 1108.0027

Here are some historical speculation questions: 

Could Wyler's Green's function based on harmonic analysis of complex domains 
have been used by Schwinger 

to give more detailed models of his finite-region sources ? 

Could Wyler's rejection at IAS Princeton under Dyson in the 1970s 
have been at least in part due to Dyson's Feynman-type view 

of point particles as fundamental ? 

If Wyler had gone to see Schwinger at UCLA instead of Dyson at IAS Princeton 
could Wyler and Schwinger together have developed source theory 
in great enough detail that its advantages (no renormalization etc) 

would have been clear to most physicists ? 



In the beginning there was void 

from which emerged yin-yang fermion particle/antiparticle +half-spinor/-half spinor pairs 

1                         i                         j                        k

E                         I                         J                        K

The first pair  corresponds to 1 and E of the Octonion basis {1,i,j,k,I,J,K,E}  

The next 3 pairs  correspond to i,I , j,J, k,K 

All 8 correspond to a pair of tetrahedra and the 8-dim half-spinors of Cl(8)



By Real Clifford Algebra 8-periodicity any large spinor space can be embedded in 
a tensor product of a number copies of the 16-dim full spinors of Cl(8)

representable as a pair of a pair of tetrahedra 

the tensor product of two of which 

 x 
form the 128+128 = 256-dim full spinors of Cl(8)xCl(8) = Cl(16)

  + 

One set of 128-dim Cl(16) half-spinors is the spinor/fermion part of the  248-
dim Lie algebra E8 = 120-dim Spin(16) + 128-dim half-spinor of Spin(16)

and is also a representation of 
the 128-dim spinor space denoted as T2 by Geoffrey Dixon who says in 

his paper "Matter Universe: Message in the Mathematics": 
"... the 128-dimensional hyperspinor space T2 ...[is]... the doubling of T ... 

The algebra T = C x H x O ...(complex algebra, quaternions, and octonions )... is 2x4x8 
= 64-dimensional ... noncommutative, nonassociative, and nonalternative ...". 



Within 128-dim T2, 

each 64-dim factor T is represented by half of the Spin(16) half-spinor space. 
One 64-dim T represents fermion spinor particles 

while the other T of T2 represents fermion spinor antiparticles. 

How does T2 represent the first-generation fermions seen in experiments ?
Using basis {c1,ci} for C and {q1,qi,qj,qk} for H and {1,i,j,k,E,I,J,K} for O 

each T can be decomposed as follows: 
{q1,qi,qj,qk} represent { lepton , red quark , green quark , blue quark } 

{c1,ci} represent { neutrino / down quark , electron / up quark } 
{1,i,j,k,E,I,J,K} represent 8 covariant components of each fermion 

with respect to 4+4 = 8-dim Kaluza-Klein Spacetime M4xCP2 
with {1,i,j,k} representing 4-dim M4 Minkowski Physical Spacetime 
and (E,I,J,K} representing 4-dim CP2 Internal Symmetry Space.

How do T2 fermions interact with each other ? 
Consider fermionic 128-dim T2 as the spinor part of E8.  

Construct a Local Lagrangian using the 120-dim Spin(16) part of E8 
which can be decomposed into 

two copies of the 28-dim Spin(8) Lie algebra 
plus 64-dim of 8-dim spacetime position x 8-dim spacetime momentum 

so that the Lagrangian density has 
a fermionic term from the T2 spinor space and 

gauge boson terms from the two copies of Spin(8) 
which are integrated over the 8-dim spacetime as base manifold. 

How does the Local Lagrangian Physics extend Globally ? 
Since the E8 Lagrangian is Local, it is necessary to patch together Local Lagrangian 
Regions to form a Global Structure describing a Global E8 Algebraic Quantum Field 

Theory (AQFT). Each E8 of each region is embedded into Cl(16) and the completion of 
the union of all tensor products  of all the Cl(16) are taken thus producing a generalized 

Hyperfinite II1 von Neumann factor Algebraic Quantum Field Theory. 



What is the Physics of World-Line Histories of Particles/Antiparticles ? 
8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime can be 

represented by a Leech lattice underlying 26-dim String Theory 
in which strings represent World-Lines in the E8 Physics model. 

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice 
is the Monster Group of order about 8 x 10^53. 

A fermion particle/antiparticle does not remain a single Planck-scale entity because 
Tachyons create a cloud of particles/antiparticles. 

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole whose 

structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26. 

(Since a Leech lattice is based on copies of an E8 lattice and 
since there are 7 distinct E8 integral domain lattices 

there are 7 (or 8 if you include a non-integral domain E8 lattice) 
distinct Leech lattices, and the physical Leech lattice is a superposition of them, 

effectively adding a factor of 8 to the order.)
The volume of the Kerr-Newman Cloud should be on the order of 10^27 x Planck 

scale, and the Kerr-Newman Cloud should contain on the order of 10^27 
particle/antiparticle pairs and its size should be somewhat larger than, but 

roughly similar to, 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Kerr-Newman Clouds as Schwinger Sources:
Green's Function Propagators

Schwinger, in Nottingham hep-ph/9310283, said: 
"... in the phenomenological source theory ... 

there are no divergences, and no renormalization ...
the source concept ... is abstracted from the physical possibility 
of creating or annihilating any particle in a suitable collision. ...

The basic physical act begins with the creation of a particle by a source, 
followed by the propagation ... of that particle 

between the neighborhoods of emission and detection, 
and is closed by the source annihilation of the particle. 

Relativistic requirements largely constrain the structure of 
the propagation function - Green’s function ...".

Wyler/Hua Complex Domain Structure of Schwinger Sources: 
Bergman Kernels and Green's functions

Armand Wyler, in "The Complex Light Cone, Symmetric Space of the Conformal 
Group"  (IAS Princeton, June 1972), said: 

"...  define the Bergman metric, the invariant differential operators 
and their elementary solutions (Green functions) in the bounded realization 

Dn of SO(n,2) / (SO(n) x SO(2) with Silov boundary Qn ...
the value of the structure constant alpha is obtained 

as coefficient of the Green function of the Dirac equation in D5 ...". 



E8 Physics Model and 26D String Theory 
with Monster Group Symmetry

 
viXra 1210.0072                                                Frank Dodd (Tony) Smith, Jr. - 2012

A physically realistic Lattice Bosonic String Theory with 
Strings = World-Lines and Monster Group Symmetry 

containing gravity and the Standard Model 
can be constructed consistently with the E8 physics model 

248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8 
= (28 + 28 + 64) + (64 + 64)

Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says: 
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...
[with]... the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... 
negative mass-squared means that the no-string 'vacuum' is actually unstable ... ". 
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles 
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime. 
The string-graviton of E8 Physics is a spin-2  interaction among strings. 
If Strings = World Lines and World Lines are past and future histories of particles, 
then string-graviton interactions determine a Cramer Transaction Quantum Theory 
discussed in quantum-ph/0408109. Roger Penrose in "Road to Reality" (Knopf 
2004) says: "... quantum mechanics ... alternates between ... unitary evolution U ... 
and state reduction R ... quantum state reduction ... is ... objective ... OR ... 
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...". 
String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction. 
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets. 
The tachyon produces the instability of a truly empty vacuum state with no strings. 
It is natural, because if our Universe were ever to be in a state with no strings, 
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes. 



Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start: 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th 
E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint part of E8 is 
related to the 7 octonion imaginary lattices (viXra 1301.0150v2) . 
It can act as an effectively independent lattice as part of the basis subsets 
{1E8,EE8} or {1E8,iE8,jE8,kE8}. 
With that in mind, here is the construction: 

Step 1:

Consider the 26 Dimensions of Bosonic String Theory as the 26-dimensional 
traceless part J3(O)o

 a        O+      Ov    

 O+*      b       O-    

 Ov*      O-*   -a-b 
(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b 
are real numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

 

Step 2:

Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

 



Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

 

Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov 
space by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.

Add this subspace to D7, to get D8.

D8, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

• 8 world-brane scalars for Octonionic O+ space;
• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 5:

To get rid of the world-brane scalars corresponding to the Octonionic O+ space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8. 

• Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 6:

To get rid of the world-brane scalars corresponding to the Octonionic O- space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the past D7 layer of D8.

• Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the future D7 layer of D8.

The 8 components of the 8 fundamental first-generation fermion anti-particles = 8x8 
= 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

 



Step 8:

Fundamentally, physics is described on HyperDiamond Lattice structures.

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.  

An 8th E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint
part of E8 is related to the 7 octonion imaginary lattices.

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 
brane is a superposition/intersection/coincidence of the eight E8 lattices. 
( see viXra 1301.0150v2 ) 

 

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

• a gauge boson emanating from D8 from its 1E8 and EE8 lattices is a U(2) 
ElectroWeak boson thus accounting for the photon and W+, W- and Z0 
bosons.

• a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is a 
U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces 
correspond to 12 of the 28 dimensions of 28-dim Spin(8) that corresponds to the 28 
of the 120-dim adjoint D8 part of E8.

• a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is a 
U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri 
gravity plus conformal structures consistent with the Higgs mechanism and 
with observed  Dark Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) that corresponds to the 28 of 
the 120-dim adjoint D8 part of E8.



Step 10:

Since Polchinski says "... there will also be r^2 massless scalars from the 
components normal to the D-brane. ... the collectives coordinates ... X^u ... for the 
embedding of n D-branes in spacetime are now enlarged to nxn matrices. This 
'noncummutative geometry' ...[may be]... an important hint about the nature of 
spacetime. ...", make the following assignment:

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 
brane in the stack are needed to connect the eight E8 lattices of the D8 brane to the 
eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8. 

We have now accounted for all the scalars 
and 
have shown that the model has the physics content of the realistic E8 Physics model 
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64) 
and AQFT structure based on Cl(16) with real Clifford Algebra periodicity and 
generalized Hyperfinite II1 von Neumann factor algebra. 

 



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



"
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can 
be regarded as an infinite-dimensional Affinization of the 

Theory of a Single Cell.
 

James Lepowsky said in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry 
group (of order about 10^54) of a remarkable new commutative but very, very 
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The 
"structure constants" of the Griess algebra B were "forced" by expected properties of 
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full 
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e., 
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that

... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...) 
( dim V_n ) q^n

where

J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably 
normalized generator of the field of SL(2, Z)-modular invariant functions on the 
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the 
generating function

... the graded trace of the action of g on the graded space V ... = ... 
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a 
subgroup having a fundamental "genus-zero property," so that its associated field of 
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded 
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 



- that the 15 primes giving rise to the genus-zero property ... are precisely the 
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was 
( constructively ) proved .... The graded traces of some, but not all, of the elements 
of the Monster - the elements of an important subgroup of M, namely, a certain 
involution centralizer involving the largest Conway sporadic group Co1 - were 
consequences of the construction, and these graded traces were indeed (suitably) 
modular functions ... We called this V "the moonshine module V[flat]" ...

The construction ... needed ... a natural infinite-dimensional "affinization" of 
the Griess algebra B acting on V[flat]

This "affinization," which was part of the new algebra of vertex operators, is 
analogous to, but more subtle than, the notion of affine Lie algebra .... More 
precisely, the vertex operators were needed for a "commutative affinization" of a 
certain natural 196884-dimensional enlargement B' of B, with an identity element 
(rather than a "zero" element) adjoined to B. This enlargement B' naturally 
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal 
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M 
from the finite-dimensional space B to the infinite-dimensional structure V[flat], 
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit 
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure 
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us, 
although we did not start by using his construction; rather, we recovered it, as a 
finite-dimensional "slice" of a new infinite-dimensional construction using 
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded 
in a natural new infinite-dimensional space on which a certain algebra of vertex 
operators acts ... At the same time, the Monster, a finite group, took on a new 
appearance by now being understood in terms of a natural infinite-dimensional 



structure. ... the largest sporadic finite simple group, the Monster, was "really" 
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the 
natural modification of the Griess algebra, with an identity element adjoined, 
coming from a "forced" copy the Virasoro algebra, became simply the conformal-
weight-two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not 
uniquely determined by number-theoretic principles, is not traditional in number 
theory. It turned out that the vanishing of the constant term ... was canonically 
"forced" by the requirement that the Monster should act naturally on V[flat] and on 
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a 
certain strong sense to the absence of vectors in the Leech lattice of square-length 
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice 
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of 
square-length-two elements of the Leech lattice are in turn analogous to the absence 
of code-words of weight 4 in the Golay error-correcting code, a distinguished self-
dual binary linear code on a 24-element set, with the lengths of all code-words 
divisible by 4. In fact, the Golay code was used in the original construction of the 
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the 
automorphism groups of both the Golay code and the Leech lattice are (essentially) 
sporadic finite simple groups; the automorphism group of the Golay code is the 
Mathieu group M24 and the automorphism group of the Leech lattice is a double 
cover of the Conway group Co1 mentioned above, and both of these sporadic groups 
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties 
mentioned above ... and the Leech lattice is unique subject to its distinguishing 
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ... 
this uniqueness is an unsolved problem ...



V[flat] came to be viewed in retrospect by string theorists as an inherently string-
theoretic structure: the "chiral algebra" underlying the Z2-orbifold conformal field 
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of 
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the 
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit 
space called an "orbifold"&emdash;a manifold with, in this case, a "conical" 
singularity. Then one takes the "conformal field theory" (presuming that it exists 
mathematically) based on this orbifold, and from this one forms a "string theory" in 
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on 
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24 
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras, 
also called Borcherds algebras, together with certain ideas from string theory, 
including the "physical space" of a bosonic string along with the "no-ghost 
theorem" ... to prove the remaining Conway-Norton conjectures for the structure 
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside 
the involution centralizer - were indeed the desired Hauptmoduls ... He 
accomplished this by constructing a copy of his "Monster Lie algebra" from the 
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex 
algebra closely related to the 26-dimensional bosonic-string structure mentioned 
above. He transported the known action of the Monster from V[flat] to this copy of 
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he 
succeeded in concluding that all the graded traces for V[flat] must coincide with the 
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated 
properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible 
module, up to equivalence ... every module for the vertex operator algebra V 
[flat] is completely reducible and is in particular a direct sum of copies of 
itself. Thus the vertex operator algebra V[flat] has no more representation 
theory than does a field! ( I mean a field in the sense of mathematics, not 
physics. Given a field, every one of its modules - called vector spaces, of 
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q); 
while the constant term of the classical modular function is essentially 



arbitrary, and is chosen to have certain values for certain classical number-
theoretic purposes, the constant term must be chosen to be zero for the 
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24" 
is the "same 24" so basic in number theory, modular function theory, etc. As 
mentioned above, this occurrence of 24 is also natural from the point of view 
of string theory.

These three properties are actually "smallness" properties in the sense of conformal 
field theory and string theory. These properties allow one to say that V[flat] 
essentially defines the smallest possible nontrivial string theory ... ( These 
"smallness" properties essentially amount to: "no nontrivial representation theory," 
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial 
monodromy"; this last condition actually refers to both the first and third "smallness" 
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these 
three "smallness" properties (up to isomorphism). This conjecture ... remains 
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of 
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code 
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the 
program of classification of (reasonable classes of) conformal field theories. M. 
Tuite has related this conjecture to the genus-zero property in the formulation of 
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the 
largest sporadic finite simple group: The Monster is the automorphism group of 
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional 
space-time ... "compactified" on 24 dimensions, using the orbifold construction 
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra 
with the canonical "smallness" properties. ...

This definition of the Monster in terms of "smallness" properties of a vertex operator 
algebra provides a remarkable motivation for the definition of the precise notion of 
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if 
not necessarily physical) structure sooner or later must lead naturally to the question 
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and 
the question of what its symmetry group (which turns out to be the largest sproradic 
finite simple group) is.



And on the other hand, the classification of the the finite simple groups - a 
mathematical problem of the absolutely purest possible sort - leads naturally to the 
question of what natural structure the largest sporadic group is the symmetry group 
of; the answer entails the development of string theory and vertex operator algebra 
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie 
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped 
lead to, and helps shape, the very general theory of vertex operator algebras. (The 
exceptional nature of structures such as E8, the Golay code and the Leech lattice in 
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational 
numbers, in such a way that the Monster preserves the real and in fact rational 
structure, and that the Monster preserves a rational-valued positive-definite 
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of 
algebraic quantum field theory, specifically, in terms of local conformal nets of 
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional 
analogue" of the notion of Lie algebra. But at the same time that it is the "one-
complex-dimensional analogue" of the notion of Lie algebra, the notion of vertex 
operator algebra is also the "one-complex- dimensional analogue" of the notion of 
commutative associative algebra (which again is the corresponding "one-real-
dimensional" notion). ... This analogy with the notion of commutative associative 
algebra comes from the "commutativity" and "associativity" properties of the vertex 
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator 
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion 
of Lie algebra AND the notion of commutative associative algebra lies behind much 
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was 
qualitatively entirely different from real analysis (because of the uniqueness of 
analytic continuation, etc., etc.), a whole new point of view became possible. In 
vertex operator algebra theory and string theory, there is again a fundamental 
passage from "real" to "complex," this time leading from the concepts of both Lie 



algebra and commutative associative algebra to the concept of vertex operator 
algebra and to its theory, and also leading from point particle theory to string 
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course 
sweeps out a one-real-dimensional "world-line" in space-time, with time playing 
the role of the "one real dimension," and this "one real dimension" is related in spirit 
to the "one real dimension" of the classical operads that I've briefly referred to - the 
classical operads "mediating" the notion of associative algebra and also the notion of 
Lie algebra (and indeed, any "classical" algebraic notion), and in addition 
"mediating" the classical notion of braided tensor category. The "sequence of 
operations performed one after the other" is related (not perfectly, but at least in 
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also 
of its representation theory (vertex tensor categories, etc.) is "mediated" by an 
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely, 
as we have mentioned, the infinite-dimensional analytic structure built on this). 
When one needs to compose vertex operators, or more generally, intertwining 
operators, after the formal variables are specialized to complex variables, one must 
choose not merely a (time-)ordered sequencing of them, but instead, a suitable 
complex number, or more generally, an analytic local coordinate as well, for each of 
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection 
of how the one-complex-dimensional operadic structure "mediates" the algebraic 
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically "time-
ordered"; they are instead controlled intrinsically by the one-complex-dimensional 
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional 
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module 
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-dimensional geometry than with one-real-dimensional time. ...".



Tetrahedra, Dark Energy, and Cold Fusion
Frank Dodd (Tony) Smith, Jr. - 2010

Abstract (4 pages - Table of Contents on page 5) 

1 - Start with a regular Tetrahedron in flat 3-dim space  

  Tetrahedron Josephson Junction Quantum Computer Qubit 

2 - Add 4 + 12 Tetrahedra sharing faces to get 17 Tetrahedra 

  The 4 fit face-to-face exactly in 3-dim, 
but

the 12 do not fit exactly in 3-dim, 
However, all 17 do fit exactly in curved 3-dim space which is naturally embedded 
in 4-dim space described by Quaternions.

3 - Add 4 half-Icosahedra (10 Tetrahedra each) to form a 40-Tetrahedron Outer 
Shell around the 17 Tetrahedra and so form a 57-Tetrahedron TertraJJ Nucleus 

Like the 12 of 17, the Outer 40 do not exactly fit together in flat 3-dim space.  

If you could force all 57 Tetrahedra to fit together exactly, you would be 
curving 3-dim space by a Dark Energy Conformal Transformation. 
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4 - The TetraJJ Nucleus can be combined with a Triangle of a Pearce D-Network

to form a 300-tetrahedron configuration TetraJJPearce

5 - Doubling the 300-cell TetraJJPearce produces a {3,3,5} 600-cell polytope 

of 600 Tetrahedra and 120 vertices in 4-dim

6 - Adding a second {3,3,5} 600-cell displaced by a Golden Ratio screw twist 
used 4 TetraJJ Nuclei to produce a 240 Polytope with 240 vertices in 4-dim
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7 - Extend 4-dim space to 4+4 = 8-dim space by considering the Golden Ratio 
algebraic part of 4-dim space as 4 independent dimensions, thus transforming the 
4-dim 240 Polytope into the 240-vertex 8-dim Gosset Polytope 

that represents the Root Vectors of the E8 Lie Algebra and the first shell of an 8-
dim E8 Lattice

8 - The 240 Root Vectors of 248-dimensional E8 have structure inherited from the 
256-dimensional real Clifford Algebra Cl(8)  

which structure allows construction of a E8 Physics Lagrangian from which  
realistic values of particle masses, force strengths, etc., can be calculated. 
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9 - Similar Tetrahedral Structures provide an understanding of 
Palladium Cold Fusion 

in terms of the Fuller Jitterbug Transformation 
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Dark Energy and Josephson Junctions

In astro-ph/0512327 Christian Beck says: "... if dark energy is produced by vacuum 
fluctuations then 

there is a chance to probe some ... dark energy ... properties by 
simple laboratory tests based on Josephson junctions. 

These electronic devices can be used to perform 'vacuum fluctuation spectroscopy', 
by directly measuring a noise spectrum induced by vacuum fluctuations. One 
would expect to see a cutoff near 1.7 THz in the measured power spectrum, 
provided the new physics underlying dark energy couples to electric charge. The 
effect exploited by the Josephson junction is a subtile nonlinear mixing effect and 
has nothing to do with the Casimir effect or other effects based on van der Waals 
forces. A Josephson experiment of the suggested type will now be built, and we 
should know the result within the next 3 years. ...".

The Josephson experiment mentioned by Christian Beck is by P A Warburton of 
University College London, who says in EPSRC Grant Reference: EP/D029783/1: 
"... dark energy may be measured in the laboratory using resistively-shunted 
Josephson junctions (RS-JJ's). Vacuum fluctuations in the resistive shunt at low 
temperatures can be measured by non-linear mixing within the Josephson junction. 
If vacuum fluctuations are responsible for dark energy, the finite value of the dark 
energy density in the universe (as measured by astronomical observations) sets an 
upper frequency limit on the spectrum of the quantum fluctuations in this resistive 
shunt. Beck and Mackey calculated an upper bound on this cut-off frequency of 
1.69 THz. ...
We therefore propose to perform measurements of the quantum noise in RS-JJ's 
fabricated using superconductors with sufficiently large gap energies that the full 
noise spectrum up to and beyond 1.69 THz can be measured. ... At higher 
frequencies tunnelling of quasiparticles dominates over all other electronic 
processes....
Nitride junctions have cut-off frequencies of around 2.5 THz, which should give 
sufficiently low quasiparticle current noise around 1.69 THz at accessible 
measurement temperatures. 
Cuprate superconductors have an energy gap an order of magnitude higher than the 
nitrides, but here there is finite quasiparticle tunnelling at voltages less than the gap 
voltage, due to the d-wave pairing symmetry. ...”. 
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HOW TO DESIGN A 10^12 HZ JOSEPHSON JUNCTION ?

A PhysicsWeb article by Belle Dume at http://physicsweb.org/article/news/8/6/17
describes the Beck and Mackey paper, saying "... In 1982, Roger Koch and 
colleagues, then at the University of California at Berkeley and the Lawrence 
Berkeley Laboratory, performed an experiment in which they measured the 
frequency spectrum of current fluctuations in Josephson junctions.
Their system was cooled to millikelvin temperatures so that thermal vibrations 
were reduced to a minimum, leaving only zero-point quantum fluctuations. ...".
So, 
our junction must be cooled to a few millikelvin, which was done back in 1982,
which means that the next question is how to find a junction sensitive to terahertz 
fluctuations.

Here are a couple of relevant references:

According to a paper by at http://www.iop.org/EJ/abstract/0953-2048/15/12/309
Terahertz frequency metrology based on high-Tc Josephson junctions
by J Chen1, H Horiguchi, H B Wang, K Nakajima, T Yamashita and P H Wu
published 22 November 2002: "...  Using YBa2Cu3O7/MgO bicrystal Josephson 
junctions operating between 6-77 K, we have studied their responses to 
monochromatic electromagnetic radiation from 50 GHz to 4.25 THz.
We have obtained direct detections for radiation at 70 K from 50 GHz to 760 GHz
and at 40 K from 300 GHz to 3.1 THz. ...".

Some details of how to make such things were outlined at
http://fy.chalmers.se/~tarasov/e1109m_draft.htm
by E. Stepantsov, M. Tarasov, A.Kalabukhov, T. Lindstrooem, Z. Ivanov, 
T. Claeson dated August 2001:  "... Submicron YBCO bicrystal Josephson 
junctions and devices for high frequency applications were designed, fabricated
and experimentally studied. The key elements of these devices are bicrystal 
sapphire substrates. ... A technological process based on deep ultraviolet 
photolithography using a hard carbon mask was developed for the fabrication of 
0.4-0.6 mm wide Josephson junctions. ... These junctions were used as Josephson 
detectors and spectrometers at frequencies up to 1.5 THz ...".
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Some data that may be relevant are:

1 - the critical density in our universe now is about 5 GeV/m^3

2 - it is made up of Dark Energy : Dark Matter : Ordinary Matter 
in a ratio DE : DM : OM = 73 : 23 : 4

3 - the density of the various types of stuff in our universe now is
DE = about 4 GeV / m^3
DM = about 1 GeV / m^3
OM = about 0.2 GeV / m^3

4 - the density of vacuum fluctuations already observed in Josephson Junctions is 
about 0.062 GeV/m^3 which is for frequencies up to about 6 x 10^11 Hz

5 - the radiation density (for photons) varies with frequency as the 4th power of the 
frequency, i.e., as ( pi h / c^3 ) nu^4

6 - if Josephson Junction frequencies were to be experimentally realized up 
to 2 x 10^12 Hz, then, if the photon vacuum fluctuation energy density formula 
were to continue to hold, the vacuum energy density would be seen to 
be 0.062 x (20/6)^4 = about 7 GeV/m^3 which exceeds the total critical density 
of our universe now

7 - to avoid such a divergence being physically realized, neutrinos should appear in 
the vacuum at frequencies high enough that E = h nu exceeds their mass 
of about 8 x 10^(-3) eV, or at frequencies over about 1.7 x 10^12 Hz

8 - if Josephson Junctions could be developed to see vacuum fluctuation 
frequencies up to 10^12 Hz, and if the photon equation were to hold there, 
then the observed vacuum fluctuation density would be about 0.5 GeV/m^3
 which is well over the 0.2 GeV / m^3 Ordinary Matter energy density which 
means that DE and/or DM COMPONENTS WOULD BE SEEN IN VACUUM 
FLUCTUATIONS IN JOSEPHSON JUNCTIONS THAT GO UP TO 10^12 HZ 
FREQUENCY

9 -  10^28 cm = present radius of our universe = 10^26 m 
The radius of our universe at the time our solar system formed 5 by ago 
may have been about half its present radius,.
Uranus orbit = 19 AU = 19 x 380,000 km = 19 x 3.8 x 10^8 m = 7 x 10^9 m
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Uranus orbit volume = 4/3 x pi x 7^3 x 10^27 m^3 = 1.4 x 10^30 m^3
Earth Reserves Duration for 10^10 people using energy at USA level for 
the period roughly around 2006 AD (Terawatt-years - years of reserves):

Gas 550 TWy -1 year
Oil (not including Thomas Gold deep oil) 850 TWy-1 year
Methane (not including Thomas Gold deep methane) 1,500 TWy - 2 year
Coal 7,000 TWy - 7 year
Uranium (using 1/1000 of total in ocean) 1.9 X 10^9 TWy - 2,000,000 years  
Deuterium (using 1/1000 of total in ocean) 1.9 x 10^9 TWy - 2,000,000 years
Lithium (as source of tritium) 1.9 x 10^9 TWy - 2,000,000 years
Thorium (using 1/1000 of total in ocean) 7.9 x 10^9 TWy - 8,000,000 years 

1 GeV = 10^(-10) J joule, 1 eV = 10^(-19) J joule, 
A megaton of TNT is 4.184 x 10^15 joules
Q the quad (short for quadrillion) is defined as 10^15 BTUs, 
which is about 1.055 x 10^18 joules,

If 10^10 people consumed enough energy to maintain a USA-type standard of 
living by using energy at the same rate as the USA around 2006 AD, 
that would be about 100 Q (quadrillion BTU, or 10^15 BTU), 
or about 300 x 10^11 kw-hours (kilowatt-hours), for each year, 
for about 3 x 10^8 (300 million) people, or about 10^5 kw-hours/year per person 

for a total energy consumption for all 10^10 people per year 
of about 10^5 x 10^10 = 10^16 kw-hours/year = 3 x 10^4 Q/year.

Using about 10,000 hours in a year as an approximation to about 8,766 hours in a 
year: 1 Q = 3 x 10^11 kw-hours = 3 x 10^14 watt-hours = 300 x 10^12 watt-hours 
= 300 Terawatt-hours = 300 x 10^(-4) Terawatt-years = ( 1/30 ) Terawatt-years 
so that the total energy consumption for all 10^10 people per year 
would be about 3 x 10^4 Q/year = 10^3 Terawatt-years/year.
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To control Dark Energy, in addition to just observing it, 
Tetrahedral Josephson Junctions may be useful. 

A very useful reference is the 2003 dissertation of Christopher Bell at St. John’s 
College Cambridge entitled “Nanoscale Josephson devices”, on the web at 
http://www.dspace.cam.ac.uk/bitstream/1810/34607/1/chris_bell_thesis.pdf

Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 say: 
“... Superconducting tetrahedral quantum bits ... 

... The novel tetrahedral qubit design we propose below operates in the phase-
dominated regime and exhibits two remarkable physical properties: 
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first, its non-Abelian symmetry group (the tetrahedral group Td) leads to the 
natural appearance of degenerate states and appropriate tuning of parameters 
provides us with a doubly degenerate groundstate. Our tetrahedral qubit then 
emulates a spin-1/2 system in a vanishing magnetic field, the ideal starting point 
for the construction of a qubit. 
Manipulation of the tetrahedral qubit through external bias signals translates into 
application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit corresponds 
to rotated operations in spin space. 
Furthermore, geometric quantum computation via Berry phases ... might be 
implemented through adiabatic change of external variables. 
Going one step further, one may hope to make use of this type of systems in the 
future physical realization of non-Abelian anyons, thereby aiming at a new 
generation of topological devices ... which keep their protection even during
operation ... 

The second property we wish to exploit is geometric frustration: 
In our tetrahedral qubit ... it appears in an extreme way by rendering the classical
minimal states continuously degenerate along a line in parameter space. Semi-
classical states then appear only through a fluctuation-induced potential, 
reminiscent of the Casimir effect ... and the concept of inducing
‘order from disorder’ ...
The quantum-tunneling between these semi-classical states defines the operational
energy scale of the qubit, which turns out to be unusually large due to the weakness 
of the fluctuation-induced potential. Hence the geometric frustration present in our
tetrahedral qubit provides a natural boost for the quantum fluctuations without the 
stringent requirements on the smallness of the junction capacitances, thus avoiding
the disadvantages of both the charge- and the phase- device:
The larger junctions reduce the demands on the fabrication process and the 
susceptibility to charge noise and mesoscopic effects, while the large operational 
energy scale due to the soft fluctuation-induced potential reduces the effects of flux 
noise. Both types of electromagnetic noise, charge- and flux noise, appear only in
second order ...

in order to benefit from a protected degenerate ground state doublet, the qubit 
design requires a certain minimal complexity; it seems to us that the tetrahedron 
exhibits the minimal symmetry requirements necessary for this type of protection
and thus the minimal complexity necessary for its implementation. ...”.
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Given the basic tetrahedral structure of each individual Josephson Junction Qubit 
Node: 

What should a Dark Energy Tetrahedral Josephson Junction 
Array look like ? 

First, consider that fabrication should be in flat 3-dimensional space, which 
has a natural fundamental 3-dimensional Diamond Lattice (packing) structure.

Starting with a central node, here is how to build up the first three shells of a 3-
dimensional Diamond Lattice using a node-and-stick modelling system: 

The center vertex is black and the 4 shell-1 vertices are gray. 
The 4 shell-1 vertices form a tetrahedron (yellow lines)

and can be considered to be at radius sqrt(0.75) from the central vertex.
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The 12 shell-2 vertices (red, green, blue) form a (yellow) cuboctahedron 

 

at radius sqrt(2) from the central vertex, 
so that there within the first 2 shells of the Diamond Lattice 
there are 1 + 4 + 12 = 1 + 16 = 17 vertices. 

Page 13



The 12 shell-3 vertices (black) form a (yellow) truncated tetrahedron 

are at radius sqrt(2.75) from the central vertex, 
so that there within the first 3 shells of the Diamond Lattice 
there are 1 + 4 + 12 + 12 = 1 + 28 = 29 vertices. 

Jean-Francois Sadoc and Remy Mosseri 
in their book “Geometric Frustration” (Cambridge 2006) said:  “... 

the diamond crystalline structure can be obtained 
by starting from an f.c.c. structure 

and adding a second replica of the f.c.c. structure, 
translated by (1/4,1/4,1/4,1/4) with respect to the first one. ...”. 
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Construction of TetraJJ Nucleus in 3-dim space

Eric A. Lord, Alan L. Mackay, and S. Ranganathan in their book “New Geometries 
for New Materials” (Cambridge 2006) said: 
“... The gamma-Brass cluster ... starts from a single tetrahedron 

[ all tetrahedra should be seen as 

TetraJJ Quantum Computer Qubits ] 

Place four spheres in contact. 
Then place a sphere over each face of the tetrahedral cluster. 
The centres and bonds then form a stella quadrangula 

built from five regular tetrahedra ...[ a total of 1+4 = 5 tetrahedra ]... 

Six more spheres [ vertices ] placed over the edges of the original tetrahedron form 
an octagonal shell. In terms of the network of centres and bonds we now have 
added 12 [ = 2x6 ] more tetrahedra ... 
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There are now five tetrahedra around each edge of the original tetrahedron. ... 

...[ we now have 1+4+12 = 17 tetrahedra ]... 

[ The 12 newly added tetrahedra ]... are not quite regular ...[ i.e., 
nonzero Fuller unzipping angles appear as described by Thomas Banchoff 
in his book “Beyond the Third Dimension” (Scientific American Library 1990) 
where he said: 
“... in three-space .... we can fit five tetrahedra around an edge ...

[ image from Conway and Torquato PNAS 103 (2006) 10612-10617 

] 
... with a ... small amount of room to spare, 
which allows folding into 4-space ...[ where the fit can be made exact ]...”. ] 
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Note that all the subsequently added tetrahedra of layers and structures further out 
from the center are also “not quite regular”, or, in other words, leave gaps among 
tetrahedra that are related to the Fuller unzipping angle. 
The irregularity, or Fuller unzipping angle, can be visualized as the amount of 
curvature in a collection of TetraJJ by which it deviates from the flatness 
of 3-dim space described by the 3-dim Diamond Lattice. 

The irregularity goes away in curved 3-dim space, 
which, if it is to be realized in a flat space, must be realized in 4-dim space
by adding a 4th dimension to 3-dim space. 
However, for now, we will continue with construction of the TetraJJ Nucleus and 
its Array in 3-dim space, 
and leave additional dimensions to later sections of this paper. ]

... 12 more spheres [ vertices in addition to the 1+4+12 = 17 ] complete the rings of 
five tetrahedra around the edges of the four secondary tetrahedra ...[ They add 2x12 
= 24 more tetrahedra for a total of 1+4+12+24 = 41 tetrahedra ]... 

... Without increasing the number of vertices [ which is now 26 ], 
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inserting 16 more tetrahedra reveals the structure to be 
four interpenetrating icosahedra sharing a common tetrahedral building block ...

...[ and gives a total of 41 + 16 = 57 tetrahedra ]... and 26 vertices ... the model of 
the 26-atom gamma-brass cluster as four interpenetrating icosahedral clusters 
...
This cluster can be further augmented by placing [ 4x3 = 12 ] extra spheres ... we 
then have 38 spheres ...”. 

Note that each of the 4 interpenetrating icosahedra has: 

10 tetrahedra to itself (each belongs to only 1)
6 tetrahedral shared with one other (each belongs to 2)
3 tetrahedra shared with two others (each belongs to 3) 
1 tetrahedron shared with all three others (belongs to 4)

so 

the total number of tetrahedra in a TetraJJ Nucleus 
is 4x10 + 4x6/2 + 4x3/3 + 4x1/4 = 40+12+4+1 = 57. 
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Symmetry of the TetraJJ Nucleus

The exterior of a 57-tetrahedron TetraJJ Nucleus 

consists of 4 half-Icosahedra in a configuration that resembles

 

a truncated tetrahedron whose reflection view through each of its 4 large faces 
shows an image that appears to be a half-icosahedron that looks like the inner half 
of the Interpenetrating Icosahedron for which the Exterior half-Icosahedron that is 
opposite the large face is the exterior half.   
The TetraJJ Nucleus central tetrahedron is marked by three (red, green, blue) dots. 
For each of the 4 large faces (and opposite truncations) of the TetraJJ Nucleus 
there are 6 ways (2 of each color) to start at the central tetrahedron and go out to 
the surface through face-sharing 3-chains of 3 tetrahedera. 
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Each of those 3-chains of tetrahedra can be fit together with another 3-chain going 
out in the opposite direction, so the 4x6 = 24 3-chains become 24/2 = 12 5-chains, 
called Tetrahelices because they are helical chains of tetrahedra, that extend 
through the TetraJJ Nucleus. 

Lord and Ranganathan in Eur. Phys. J. D 15 (2001) 335-343 said: 
“... A Coxeter helix is a polygonal helix 
such that every set of four consecutive vertices form a regular tetrahedron ...
This produces a twisted rod of tetrahedra, the Boerdijk-Coxeter helix ... 

 

The B-C helix is generated from a single regular tetrahedron by repeated 
application of a screw transformation.  ...”. 
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R. W. Gray on his web site at rwgrayprojects.com describes the configuration
"... There are 12 possible Tetrahelix passing through a single Tetrahedron:
6 Clockwise and 6 Counter clockwise ... For ... the way 12 Tetrahelix pass through 
a single Tetrahedron [ corresponding to the Truncated Tetrahedron large-scale 
structure of the TetraJJ Nucleus ]... draw ... red ... triangles ...[ in the modification 
below of the images by R. W. Gray they are the 4 truncations of the Truncated 
Tetrahedron large-scale structure of the TetraJJ Nucleus ]... The lines which ... will 
be a symmetry axis for a Tetrahelix ... will be shown in green ...

There are 12 green lines, so there are 12 Tetrahelix passing through ...[ the TetraJJ 
Nucleus Truncated ]... Tetrahedron. Six of these will have a Clockwise screw sense
and 6 will have a Counter Clockwise screw sense. ... a Tetrahelix's symmetry axis 
will intersect 5 other Tetrahelix axis of symmetry and 2 of the intersection points 
are outside the Tetrahedron. ...[ the intersection points for one of the Tetrahelix 
lines are shown above as black dots ]... Note that the green lines come in crossing 
pairs. ...".
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The 12 Tetrahelices, in 6 pairs, form the geometrical configuration of the Schlafli 
Double-6. With a lot of 3-dim lines projected down to 2-dim images, it may be 
hard to see which crossings are real in 3-dim and which are just look that way in 2-
dim, so here is an image modified from wiki commons that shows the crossings as 
red dots and shows a cube to help perspective. 

Crossings may be clearer in this stereo image

in which 6 of the Tetrahelix lines have been colored red to indicate their helicity 
being opposite to that of the 6 remaining as green.
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Robert Ferreol and Alain Esculier on their mathcurve.com web site say: "... Il 
existe une unique surface cubique ... contenant les 12 droites du double-six ...

... Les 27 droites de cette surface sont ... les 12 ... plus les 15 droites ... (en jaune)

...   ...”.
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The 12 lines of the Double-6 are 12 of the 27 lines on a general cubic surface with 
the other 27 - 12 = 15 being closely related as can be seen above and also in this 
stereo image

in which the 12 Double-6 lines are red and green and the other 15 are blue. Since 
each of the 12+15 = 27 lines have 5 points of crossing, the configuration has 27x5 
= 135 points. In case it might help in visualization, here

is a stereo image of the 27 line 45 point configuration that is dual to the 27 line 135 
point configuration shown above. 

The symmetry group of the 27 line configuration, and so of the Tetra JJ Nucleus,  
is of order 72x6! = 51,840 and is the Weyl Group of the Lie Agebra E6. 
(see Coxeter, Math. Z. 200 (1988) 3-45). 
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Extension of a TetraJJ Nucleus to an Array in 3-dim space

To extend a 57-tetrahedron 26-vertex TetraJJ Nucleus, 
first construct some auxiliary structures, 
the first of which is an 81-tetrahedron 38-vertex Pearce Cluster: 

Begin with a 57-tetrahedron 26-vertex TetraJJ Nucleus 

Then add 40 more tetrahedra and 12 more vertices to get 

97 tetrahedra with 38 vertices. 

Then remove the 4x4 = 16 tetrahedra of the type of those colored green 
(note that this does not remove any vertices) 
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to get the 81-tetrahedron 38-vertex Pearce Cluster 

which has the configuration of four icosahedra in face contact with a central 
tetrahedron and with each other. 

Then note that 4 Pearce Clusters can be put in face contact with each other to form 
the basis of what Lord and Ranganathan in Eur. Phys. J. D 15 (2001) 335-343 
describe as “... a D [ Diamond ] network open packing in which a regular 
tetrahedron is centered at each node ...

... and is linked to neighboring nodes by oblate icosahedra. ...”. 

Then, consider a Pearce Triangle formed by 3 Pearce Clusters 
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Each triangular face is made up of 3 Pearce 81G clusters in face contact,
for a total of 3x81 = 243 tetrahedra.

Consider a triangular face. You can insert one 57G into its center hole. 

the Pearce Triangle face has 3x81 = 243 tetrahedra and 3x38 - 3x3 = 105 vertices.
Since the 57G TetraJJ Nucleus has 57 tetrahedra and 26 vertices,
and since fitting it into the center of the Pearce Triangle effectively cancels 9
vertices in forming the combined 57G + Triangle configuration,
the 57G + Triangle has 243 + 57 = 300 tetrahedra and 105 + 26 - 9 = 122 vertices.



Now consider 4 copies of 57G + Triangular Face



and put them together by superposition of Pearce 81G to make 

a 3-dim diamond network basic unit ( DNBU ) containing 
4x57 + 4x3x81 = 228  + 972 = 1200 tetrahedra 

The 3-dim diamond network is made up of tetrahedral-shaped DNBU 
that are connected to each other by sharing corner icosahedra. 

Each DNBU of the 3-dim diamond network contains
4 real 57G each of which represents a fermion particle or antiparticle 
and
4 virtual quantum superpositions, each of 3 virtual 81G 
so that 
the 3-dim diamond network is a superposition of 3 virtual diamond networks, 
corresponding to the 3 Imaginary Quaternions {i,j,k} 

which is analogous to the Cl(16)-E8 physics 8-dim lattice that is a superposition of 8 E8 lattices including 
the 7 independent Integral Domains corresponding to the 7 Imaginary Octonions {i,j,k,E,I,J,K}.

The 4x57 + 4x3x81 = 1200 tetrahedra and the icosahedra formed by them 
are not exactly regular in flat 3-dim space but
they can be made regular by going into 4-dim (equivalent to curving 3-dim)
where they form two 600-cells 
and the 3-dim diamond packing becomes a 4-dim hyperdiamond lattice. 
Using Golden Ratio to get 600-cells of two sizes and forming a 4+4 = 8-dim space 
produces E8 lattices with 240-vertex polytopes 
whose vertices are the 120+120 vertices of the two 600-cells.

 



Two {3,3,5} 600-cell sets of 20 vertices form a 240 Polytope in 4 dimensions 
and if 4-dimensional space is extended to 8-dimensional space by considering 
Golden Ratio Irrational Algebraic Coordinates to be independent, 
the 240 vertices of the 240 Polytope form the Root Vectors of the E8 Lie Algebra. 
Jean-Francois Sadoc and Remy Mosseri in their book 
“Geometric Frustration” (Cambridge 2006) said: 
“... The polytope 240 ...[ is ]... not a regular polytope in the Coxeter sense ... but ... 
an ordered structure on a hypersphere ... S3 ...
the diamond crystalline structure can be obtained by starting from an f.c.c. 
structure and adding a second replica of the f.c.c. structure, translated by 
(1/4,1/4,1/4,1/4) with respect to the first one. 
Similarly, 
polytope 240 is generated by adding two replicas of the {3,3,5}, displaced along a 
screw axis of S3. ... 
Each vertex of the first {3,3,5} replica is surrounded by four vertices from the 
second replica. ... The local configuration is perfectly tetrahedral ... 
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which shows orthogonal mapping of subsets of increasing size of the polytope. 
... polytope 240 is locally denser than the diamond structure. This is exactly the 
corollary of what was said ... for the {3,3,5} compared to the f.c.c. dense 
structure ...
The direct symmetry group of ... polytope 240 ... is ... G240 = Y’ x O’ / Z2 
where ... Y’ ... is the binary icosahedral group ...[ and ]... 
O’ ... is the binary ... octahedral group ... 
Note ... The direct symmetry group of the {3,3,5} polytope is a sub-group of SO(4) 
which reads G’ = Y’ x Y’ / Z2 ... Since the order of Y’  is 120, the quotient by  Z2 
implies that the order of G’ is 7200. ... The total symmetry group G also includes 
indirect orthogonal transformations, analagous to reflections ... This adds 7200 new 
elements and gives the full group G of order 14400. ... 
O’ is not a subgroup of Y’ ... polytope 240, while sharing some of the {3,3,5} 
symmetries, also has new symmetries, in particular a 40-fold screw axis ... 
Another way to describe the 240 ... is to ... follow a building rule similar to that 
which leads to the diamond structure starting from the f.c.c. structure: 
a new vertex is placed at the centre of some tetrahedral cells of the compact 
structure. In the f.c.c. case, one tetrahedron over two is centered, while in the 
present case, one tetrahedron over five will be centered, which has the 
consequence of breaking the five-fold symmetry of the polytope {3,3,5}, 
only a tenfold screw axis being preserved. 
One gets a regular structure with 240 vertices, called polytope 240, which is chiral; 
it cannot be superimposed on its mirror image. 
The polytope 240 with opposite chirality has ... O’ x Y’ / Z2 as its symmetry 
group.  ...”. 

If 4-dimensional space is extended to 8-dimensional space by considering 
Golden Ratio Irrational Algebraic Coordinates to be independent, 
the 240 vertices of the 240 Polytope form 

the 240 Root Vectors of the E8 Lie Algebra. 
As to chirality, note that the Lie Algebra structure 

248-dim E8 = 120-dim adjoint of D8 + 128-dim half-spinor of D8 
does not include the other mirror image half-spinor of D8. 
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My guess is that if you want to build in our flat 3-dimensional space 
a TetraJJ Array for exploring Dark Energy

it should be made of 600 Tetrahedral Josephson Junctions in the configuration 
described above for the {3,3,5} 600-cell (note that in the image that I assembled 
perspective is not accurately portrayed): 

Note that since the 600 tetrahedra will not fit together exactly in flat 3-dim space 
they will not share vertices as efficiently as the {3,3,5} 600-cell the number of 
vertices will be much larger than 120. 
Dark Energy phenomena might be seen between the two 300-cell sheets 
each of which has a TetraJJ Nucleus core. 
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Note also that since it takes two 600-cells to make a 240 Polytope 
it may be that a larger (1200 cells, 4 TetraJJ cores) array 

would give better results with respect to experimenting with Dark Energy. 
 
Another approach would be to use a Jitterbug Transformation 
between a 600-celll and and icosahedral 120-cell, both of which have 720 edges 
that could be constructed from BSCCO Josephson Junction crystals - see viXra 1405.0030
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Matthew Bennett and Kurt Wiesenfeld  in their paper entitled
“Averaged Equations for Distributed Josephson Junction Arrays” 
at http://www.physics.gatech.edu/mbennett/dist2003.pdf
say:
"... The Kirchhoff limit is valid provided the size of the system is small compared 
to the wavelength of the electromagnetic radiation.
As it happens, the twin technological goals of generating higher
operating frequencies ... and larger output powers (and thus more junctions)
both work against this limit. ...
To take an example,
an array operating at 300 GHz - not a particularly high frequency for Josephson 
junctions - corresponds to a wavelength of 0.4 millimeters when the index of 
refraction is 2.5;
for a typical spacing of 10 micrometers, this is about the same size as an array of 
about 40 junctions - not a particularly large number for Josephson arrays ...
at higher frequencies the current in the wire is not necessarily spatially uniform,
so the wire becomes a significant dynamical entity which couples the junctions 
along its length. ... we model the wire as a lossless transmission line ...
...
The resonant case is especially revealing, and leads to significant physical insight 
into achieving attracting synchronized dynamics.
The tighter the clusters, the more likely it is that phase locked solutions appear. ...
There are also hints that distributed arrays exhibit fundamentally different 
phenomena than their lumped counterparts.
In one case, experiments on distributed Josephson arrays reported evidence of 
super-radiance ...".               

Roman V. Buniy and Thomas W. Kephart in their paper 
“Higher order Josephson effects” 

arXiv 0808.1892 said: "... Gaussian linking of superconducting loops containing 
Josephson junctions with enclosed magnetic fields give rise to interference shifts in 
the phase that modulates the current carried through the loop, proportional to the 
magnitude of the enclosed flux. We generalize these results to higher order 
linking of a superconducting loop with several magnetic solenoids, and show 
there may be interference shifts proportional to the product of two or more 
fluxes. ... 
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The simplest example is a Borromean ring arrangement ...

... where the semiclassical path corresponds to one ring, which has higher order 
linking with two flux tubes carrying fluxes PHI_1 and PHI_2, which make up the 
other two rings. We found the phase shift in this system is ...[ proportional to the 
product PHI_1 PHI_2 ]... Higher order cases were explored in ...[ hep-th/0611335 
and hep-th/0611336 ]... and shown to be related to commutator algebras of 
homotopy generators of the configuration space R3 \ { T1 u T2 } , where T1 and 
T2 are the tubes containing the fluxes. ... The same general logic can be applied to 
systems of superconductors, Josephson junctions, and magnetic fluxes where the 
Josephson effect can arise ...". 

The Buniy and Kephart paper may be particularly relevant with respect to 
the Hopf fibration geometry of the {3,3,5} 600-cell 

discussed in the next section, due to 

the high level of linking of the Hopf circles in the {3,3,5} 600-cell. 
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Hopf Fibration, Clifford Algebras, AQFT, EPR Entanglement 

Lord and Ranganathan in Eur. Phys. J. D 15 (2001) 335-343 and J. Non-Crys. 
Solids 334&335 (2004) 121-125 said: 
“... The polytope {3,3,5} [ 600-cell ] has 120 vertices, 720 edges, 1200 equilateral 
triangle faces and 600 regular tetrahedral cells. 
Five cells surround each edge and twenty surround each vertex - forming a regular 
icosahedron. 
Circuits of 30 face-sharing tetrahedra occur in {3,3,5}. They are metrically 
identical to the ...[ Coxeter helix ]... in three dimensional Euclidean space. ...

... every set of four ...[ neighboring ]... vertices is the set of vertices of a regular 
tetrahedron with ...[ for a {3,3,5} with radius 1 ]... edge length 1 / T  ... where 
T is the golden number, T = (1+sqrt(5))/2  and  S = -T^(-1) = (1-sqrt(5))/2 ...

The 120 vertices of {3,3,5} lie in tens on 12 great circles, 
which are twelve circles of a Hopf  fibration. 

... the vertices can be assigned in tens to twelve fibres ... in 24 different ways ... 
corresponding to 12 left and 12 right fibrations ... The twelve fibres are represented 
as the twelve vertices of an icosahedron ... base space of the fibre bundle ... and the 
icosahedron edges represent the nearest neighbor relationsip ...
The special transformations of the form x -> px; and x -> xq 
... p and q ...[being]... quaternions p and q ... are called, respectively, 

left and right Clifford translations. ... 
For any given point x in S3, 
a transformation x -> px generates a great circle in S3 ... 
we can generate a great circle through every point x of S3. 
This set of circles constitute a left Hopf fibration. ...
Similarly, 
right Hopf fibrations are defined in terms of the transformations x -> xq.
... no two of the circles can intersect ... every pair of circles is linked! 
The circles are the fibres of the fibration. ... 
To obtain realistic models of E3 structures from the elegant geometry of {3,3,5} 
the polytope has to be mapped in some way, 
by unfolding it or by a projection method ... 
To obtain a realistic model ... from the corresponding structure in {3,3,5} 
a mapping is required 
that maps great circles of a Hopf fibration of S3 to helices in E3. ...
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The central helix obtained by ... projection of {3,3,5} ... is an almost exact Coxeter 
helix: the number of edges per turn is 30/11 = 2.727, instead of 2.731 ...”. 
H. S. M. Coxeter in his book “Regular Complex Polytopes” (Cambridge 2nd ed 
1991) said: “... In 1931 Heinz Hopf ... described a representation of the 3-sphere ... 
whose points ... satisfy ... the 2-sphere ... Each point ...[of the 2-sphere]... 
represents ... a great circle ... two such great circles are disjoint, and the whole set 
of ... such circles is a Hopf fibration of the 3-sphere ... A finite version of the 
Hopf fibration can be seen in the distribution of the 120 vertices of [the 600-
cell] {3,3,5} [with 120 vertices, 720 edges, 1200 faces (triangular), and 600 cells 
(tetrahedra)] ... into 12 decagons ...

[ or the 3{5}3 complex polygon counterpart of the {3,3,5} ...

... into twelve ‘parallel’ decagons ...”. 
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To visualize the 12 circles of a Hopf fibration of {3,3,5} note that they can be 
distributed as follows: 
1 on a vertical axis (actually a line or circle trough infinity) - 10 vertices 
5 on a large intermediate torus  - 5x10 = 50 vertices
5 on a small intermediate torus  - 5x10 = 50 vertices
1 on a circle in a plane perpendicular to the vertical axis - 10 vertices

A nice graphic illustration of this is on the web site of F. G. Marcelis at 
members.home.nl/fg.marcelis/ 

I have added rough drawings of:   
one of the circles on the large intermediate torus (in red) 
(the other 4 would be equally spaced around the torus) 
and 
one of the circles on the small intermediate torus (in green) 
(the other 4 would be equally spaced around the torus). 

The 120 {3,3,5} vertices would be equally distributed, 10 per circle, 
around each of the 12 circles, 
so that you might regard each of the circles as a decagon. 
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The Hopf fibration of {3,3,5} is of the 3-sphere S3 in which {3,3,5} lives: 

S1 -> S3 -> S2 = CP1 = SU(2) / U(1) = Projective Space of Complex Numbers 
Here the base space is S2 of which the relevant discrete subset is the icosahedron 
with 12 vertices, one for each of the 12 decagons of the discrete {3,3,5} fibration. 

There are only two further Hopf fibrations: 

One is S3 -> S7 -> S4 = QP = Sp(2)) / Spin(4) = Projective Space of Quaternions 
Sadoc and Mosseri in their book “Geometric Frustration” (Cambridge 2006) said:
“... We now consider quasiperiodic structures derived from the eight-dimensional 
lattice E8 ... The network is foliated into successive shells surrounding a vertex. 
These shells belong to S7 spheres ... the Hopf fibration of S7, with S3 fibres, ... 
split[s] the E8 sites into symmetrically disposed sets of 24 sites in the S3 fibres ... 
we then get a shell-by-shell analysis of the four-dimensional structure, which 
recalls ... the ... algorithm used to generate the Fibonacci chain ... 
Consider a (hyper)cubic cell in R8 ... E8 presents an analogy with the f.c.c. lattice 
and ... the diamond structure. This cubic cell contains 256 sites. 
...
To each of the ten sets of 24 points ... corresponds ... a ... Hopf ... fibre S3 ...
The ten ... form a cross polytope in R5 ... 
On each fibre, the 24 point form a [ 24-cell ] polytope {3,4,3} ... 
each fibre ... generates a four-dimensional sublattice {3,3,4,3} of the E8 lattice.
There are ten equivalent sublattices through the origin, 
associated with the ten points on the base S4 [ in R5]...
The mapping of the [ 240-vertex 8-dim ] Gossett polytope onto ... four-dimensional 
space ... produces two sets of five {3,4,3}, each on a different spherical shell S3 ... 
surrounding the origin ... each set of five {3,4,3} forms a {3,3,5} polytope, and one 
finally gets two concentric {3,3,5} 
...
[ Another ] orientation... of the E8 lattice (with respect to the Hopf fibrations) ...[ is 
based on ]... rotation ... wtih a 2x2 quaternionic matrix ... which acts on pairs of 
quaternions (points of R8) ... for each E8 shell, the points of the base are gathered 
into horizontal small spheres S3 ... to generate ...[ a ]... four-dimensional 
quasicrystal ... Two characteristic features of the four-dimensional quasicrystal ... 
First, all shells which contain the same sub-set of points, modulo a scale change, 
have their radius in one-to-one correspondence with point coordinates on a 
Fibonacci chain. 
Then, 
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if one takes into account all the shells ... the sequence formed by their square 
radius also forms a Fibonacci chain. ...”. 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan in their book 
“New Geometries for New Materials” (Cambridge 2006) said: 
“... in ... the Fibonacci spiral or golden spiral arrangement of points in a plane ... 
the first n points lie within a circle of radius n, for any n, ... 

the uniformity of ... distribution ... of the arrangement of points in the Fibonacci 
spiral ... corresponds to a very efficient packing of identical subunits ... 
compared to the patterns produced by other angles ... 
If ...[ the angle ]... is rational ... M/N, 
then the (n+N)th point will like on the same radius as the nth point ... 
the distribution ...[ for ]... pi ... 

correspond[s]... to the ... rational approximation 22/7 ...”. 
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The last Hopf fibration is 
S7 -> S15 -> S8 = OP1 = Spin(9)/Spin(8) = Projective Space of Octonions. 

Each basis element of S7 corresponds to one of the 7 independent E8 lattices, 
each of which has substructure related to S3 -> S7 -> S4 and to Fibonacci. 

S15 lives in R16, whose transformation group is Spin(16) of the D8 Lie Algebra 
from which E8 is constructed by  

248-dim E8 = 120-dim adjoint of D8 + 128-dim half-spinor of D8

D8 comes from the bivector algebra of the Cl(16) Clifford Algebra, 
and 
due to the 8-periodicity of real Clifford Algebras whereby 
Cl(8N) = Cl(8) x ...( N times tensor product )... x Cl(8) 

Cl(16) = Cl(8) x Cl(8)

Clifford Algebras have dimension 2^N (dimension of N-dim HyperCubes) 
and the total dimensionality of their subalgebras (or subcubes) is 3^N. 

N                 2^N                                        3^N 
0                      1 
1                    2   3 
2                  4 =2x2  9 = 3x3 
3                8           27 
4             16 = 4x4         81 = 9x9 
5           32                   243 
6         64 = 8x8                 729 = 27x27 
7      128                           2187 
8    256 = 16x16                       6561 = 81x81 

Plato in his Timaeus used 2^N up to 2^8 and 3^N up to 3^5 to get musical intervals 
such as 256/243. 
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AQFT:  
 
Since the E8 classical Lagrangian is Local,
 it is necessary to patch together Local Lagrangian Regions
 to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  

Mathematically, 
this is done by using Clifford Algebras 
(others now using Clifford algebras in related ways include Carlos Castro and David Finkelstein) 
to embed E8 into Cl(16) 
and using a copy of Cl(16) to represent each Local Lagrangian Region. 
A Global Structure is then formed 
by taking the tensor products of the copies of Cl(16). 
Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) 
and any Real Clifford Algebra, no matter how large, 
can be embedded in a tensor product of factors of Cl(8), 
and therefore of Cl(8)xCl(8) = Cl(16). 
Just as the completion of the union of all tensor products 
of 2x2 complex Clifford algebra matrices 
produces the usual Hyperfinite II1 von Neumann factor 
that describes  
creation and annihilation operators on the fermionic Fock space over C^(2n) 
(see John Baez’s Week 175), 
we can take the completion of the union 
of all tensor products of Cl(16) = Cl(8)xCl(8) 
to produce a generalized Hyperfinite II1 von Neumann factor 
that gives a natural Algebraic Quantum Field Theory structure to E8 Physics. 
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EPR Entanglement:  
 
For an E8 Physics model to be realistic, 
it must be consistent with EPR entanglement relations. 

Joy Christian in arXiv 0904.4259 
“Disproofs of Bell, GHZ, and Hardy Type Theorems 
and the Illusion of Entanglement” 
said: 

“... a [geometrically] correct local-realistic framework ... 
provides exact, deterministic, and local underpinnings for 
at least the Bell, GHZ-3, GHZ-4, and Hardy states. 
... 
The alleged non-localities of these states ... 
result from misidentified [geometries] of the EPR elements of reality. 
...  
The correlations are ... the classical correlations 
among the points of a 3 or 7-sphere 
... 
S3 and S7 ... are ... parallelizable 
...   
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”. 

Since E8 Physics is based on the parallelizable Lie group E8 
and related Clifford algebras,  
E8 Physics is probably consistent with EPR entanglement 
even on the level of its classical Lagrangian structure.  
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Tetrahelix model of  Fundamental Fermions

To use the TetraJJ Nucleus and its Tetrahelix structure to construct a realistic 
physics model of Fundamental Fermions, consider this Schlafli Double-6 diagram 
of the 12 Tetrahelices inside the 57 group:

Crossings may be clearer in this stereo image

in which 6 of the Tetrahelix lines have been colored red to indicate their helicity 
being opposite to that of the 6 remaining as green.
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There are three independent groups of 4 Tetrahelices, and I will color them Red, 
Green, and Blue, and call them by those colors:

 

The 57-group Tetrahelices identify the fundamental fermions of physics
(that is, electrons, positrons, neutrinos, and quarks) and which fermion any given 
Large Tetrahedron represents is determined by which of the Tetrahelix subsystems 
is activated.
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For example, consider the fermion particles which are:
Electron, Red Up Quark, Green Up Quark, Blue Up Quark,
Neutrino, Red Down Quark, Green Down Quark, Blue Down Quark

If none of the color groups of Tetrahelix are active, then the fermion is color 
neutral and almost massless, and is Neutrino with electric charge 0.

If only the Red Tetrahelix group is active,

the the fermion is a Red Down Quark with electric charge -1/3

If only the Green Tetrahelix group is active,

the the fermion is a Green Down Quark with electric charge -1/3

If only the Blue Tetrahelix group is active,

the the fermion is a Blue Down Quark with electric charge -1/3
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If both the Green and Blue Tetrahelix groups are active,

 
the the fermion is a Red Up Quark with electric charge +2/3
The sign changes because of the even number of active Tetrahelix groups,
and the Red color is because it is the complement of Green and Blue.

If both the Blue and Red Tetrahelix groups are active,

  
the the fermion is a Green Up Quark with electric charge +2/3
The sign changes because of the even number of active Tetrahelix groups,
and the Green color is because it is the complement of Blue and Red.

If both the Red and Green Tetrahelix groups are active,

 
the the fermion is a Blue Up Quark with electric charge +2/3
The sign changes because of the even number of active Tetrahelix groups,
and the Blue color is because it is the complement of Red and Green.
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If all three color Tetrahelix groups are active,

  

then the fermion is also color neutral but has mass, and is Electron
with electric charge -1/3 + -1/3 + -/13 = -1

The above classifies all the types of fermions, but
it remains to distinguish between particles and antiparticles.

In order to do that, recall that of the 12 Tetrahelix, there are 6 Clockwise and 6 
Counter Clockwise, and each of the 3 color sets of 4 have 2 Clockwise and 2 
Counter Clockwise, so let the Clockwise represent fermion particles and color 
them Purple

and
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let the Counter Clockwise represent fermion antiparticles and color them Gold

Then, by requiring that any single Large Tetrahedron only activate either the Purple 
or the Gold sets of Tetrahelix, the Tetrahelix activation structure will determine is 
nature as a fundamental (first-generation) fermion in a way that is completely 
consistent with all known physics experimental results, 
except
that I did not give a way to tell a Neutrino from and AntiNeutrino because they 
would not have any active Tetrahelix of either helicity. The Neutrino / antiNeutrino 
helicity might be determined by looking at some residual overall helicity structure 
of the Large Tetrahedron not part of the Tetrahelix structure.

The second and third generation fermions can be built up from pairs or triples of 
Large Tetrahedra in a natural way.
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Geometry of the Four Fundamental Forces

Gauge Bosons can be represented as AntiSymmetric Pairs of Fermion Nearest-
Neighbors. The link between the Fermions of the Pair establishes a connection 
between Gauge Bosons and SpaceTime that enables Gauge Bosons to See, and to 
interact with, SpaceTime. The CP2 (complex projective 2-space) is a compact 
Internal Symmetry Space that carries information about the fermion particles that 
live in the spacetime and the forces that act in the spacetime, among the particles. 
CP2 is a 4-dim symmetric space that is built from 8-dim color force gauge group 
SU(3) by dividing out of it a 4-dim electroweak force U(2) 
so that  CP2 = SU(3) / U(2) which has 8-4 = 4-dim.
Effectively, the CP2 globally has color SU(3) symmetry and locally (by a U(2) at 
each point of the SU(3)) electroweak U(2),  which is often written as U(2) = SU(2) 
x U(1)  where SU(2) is for the weak force and U(1) is for electromagnetism.

SU(3) gluons: 

The 57-tetrahedron TetraJJ Tetrahelix description of the fermion particles can be 
arranged as:

Page 50



which is the root vector diagram of the SU(3) Lie group. Since the root vector 
diagram contains all the information about SU(3), this shows that the 57-tetrahedron 
TetraJJ contains the SU(3) structure of CP2 which is CP2 = SU(3) / U(2).

Since gluons can carry {+r,-r;+g,-g;+b,-b} charge, a gluon can emit three pairs: 
{+r,-r};{+g,-g};{+b,-b}.

As a gluon can emit three pairs, it can enlarge its path of transitive action in CP2 
Internal Symmetry Space to 4 dimensions, which is consistent with SU(3) global 
transitive action on 4-real-dimensional CP2 = SU(3) / U(2). Therefore, gluon 
boundary conditions are the same all around the boundary. 

The global nature of the color force SU(3) action on CP2 is related to the nature of 
a gluon as a link with both spacetime and color internal symmetry space 
characteristics, which requires gluon confinement within protons, pions, and other 
particles containing them.

Page 51



U(2) = U(1)xSU(2) and U(1) Photons and SU(2) Weak Bosons: 

The U(2) structure of CP2 = SU(3) / U(2) is also contained in the 57-tetrahedron
TetraJJ because it has also the structure of:

which is the root vector diagram of U(2). The two empty boxes correspond to the 
chargeless neutral gauge bosons (Weak Z and Photon) similar to the way that the 
empty box in the SU(3) diagram corresponds to the chargeless neutral Neutrino.

U(1) Photons: 

Since all photons have no charge, a photon can only move along its path of 
transitive action in Internal Symmetry Space.

As a photon cannot emit another photon, it cannot enlarge its path of transitive 
action in Internal Symmetry Space beyond the 1 dimension of the path of transitive 
action in Internal Symmetry Space. Therefore, photon boundary conditions form a 
4-torus, or four 1-spheres:
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Since CP2 = SU(3) / U(2) = SU(3) / SU(2)xU(1) 
U(1) has a natural action on a part of CP2 Internal Symmetry Space. 

Three more copies of S1 are necessary to get a 4-dimensional manifold 
S1xS1xS1xS1= T4. 
 

SU(2) Weak Bosons: 

Since weak bosons can carry {+1,-1} charge, a weak boson can emit a {+1,-1} 
pair.

As a weak boson can emit a pair, it can enlarge its path of transitive action in 
Internal Symmetry Space to 2 dimensions. Therefore, weak boson boundary 
conditions form two 2-spheres:

Since CPn = Cn u CP(n-1) (where u = union, by putting a CP(n-1) at infinity),
CP2 = C2 u C1 u C0 = C2 u CP1 = C2 u S2.
Therefore, CP2 Internal Symmetry Space contains a 2-sphere S2 on which SU(2) 
can act globally, since SU(2) / U(1) = S2.
A second copy of S2 is necessary to get a 4-dimensional manifold S2xS2.

The mass factor for the weak force has a visualization (arising from e-mail 
discussion with Dick Andersen). Gauge bosons are visualized as going from a 
source through a medium to a target. The weak force mass factor is related to the 
Higgs mechanism. The Higgs scalar field absorbs some of the weak bosons as they 
go through the medium, thus weakening the weak force and producing the weaker 
effective weak force that is observed by experiments. 
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Gravity and gravitons: 

Since gravitons can carry {+1,-1;+r,-r;+g,-g;+b,-b} charge, a graviton can emit four 
pairs: {+1,-1};{+r,-r};{+g,-g};{+b,-b}.

As a graviton can emit at four pairs, its  path of transitive action is 4 dimensional. 
Therefore, graviton boundary conditions are the same all around the boundary. 
Spin(5), a compact Lie group corresponding to the Spin(2,3) subgroup of 
Conformal Spin(2,4), acts globally on a compact space of constant curvature, a 4-
sphere = S4 = Spin(5) / Spin(4), the Euclidean version of 4-dimensional physical 
Spacetime ( the non-compact Minkowski version on which Spin(2,3) acts being 
RP1xS3 ).

Unlike the other 3 forces that act transitively on the coassociative Internal 
Symmetry Space, gravity comes from the U(4) subgroup of Spin(8) and therefore 
acts transitively on the associative physical spacetime.

By the emission of four pairs, a graviton can describe the structure of a 4-
dimensional spacetime.

A 4-pair graviton emission is effectively creation of a virtual 1-vertex spacetime 
Planck mass black hole.

The (1/MPlanck^2) mass factor for gravity has a visualization (arising from e-mail 
discussion with Dick Andersen). Gauge bosons are visualized as going from a 
source through a medium to a target. The graviton by itself is long-range and 
massless, but virtual Planck-mass black holes in spacetime absorb some of the 
gravitons as they go through the spacetime medium, thus weakening the 
gravitational force and producing the weaker effective gravitational force that is 
observed by experiments.

There are two forms of gravity:
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1 - gravity directly related to the distribution of matter (call it Einstein gravity) 
which comes from the Conformal Group and a generalized MacDowell-Mansouri 
process.

2 - a gravity-like thing related to the Bohm quantum potential (call it Bohm-world-
line gravity which comes from interactions among world-lines of particles instead 
of just particles themselves. Each world-line contains the past and future histories 
of each particle, so Bohm-world-line gravity involves choosing among possible 
futures, etc. Since each world-line looks like a string in 4-dim spacetime, Bohm-
world-line gravity can be described in terms of Bosonic String Theory. The result 
is something that acts like gravity but lives in the world of possibilities of the 
Many-Worlds, and is just what Penrose and Hameroff need to describe the 
superposition-separation gravity that they use in their models of quantum 
consciousness.  Penrose-Hameroff superposition-separation is described at
http://www.quantumconsciousness.org/penrose-hameroff/consciousevents.html

A way that the Bohm potential is seen to convert kinetic energy of moving mass in 
our "matter" universe into potential energy (Bohm potential) in the quantum Many-
Worlds is described in a paper that I put on what is now the Cornell arXiv before I 
got blacklisted, at http://arxiv.org/abs/quant-ph/9806023
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3-dim Diamond Lattice space 

E8 Physics spacetime at high energies has E8 lattice structure 
which decomposes at lower energies to 
M4 x CP2 (4+4)-dim Kaluza-Klein with 4-dim Minkowski spacetime 
which in turn contains 3-dim physical space. 

3-dim space has 3-dim Diamond packing/lattice structure
which is the same basic vacuum space structure as the Diamond network open 
packing of Pearce Clusters 

with the Geometrical Symmetry of the TetraJJ Nucleus. 

Gravity comes from Conformal Group symmetries of the M4.

E8 Physics ( like the physics model of Matti Pitkanen) is based on 
8-dimensional Kaluza-Klein models with spacetime = M4 x CP2 where:

M4 is 4-dimensional Minkowski physical spacetime

CP2 is 4-dimensional complex projective plane internal symmetry space.
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The 3-dim space of compactified M4 is a 3-sphere with Hopf fibration related to 
Penrose twistors

The 3-dimensional space of the 3-sphere and the Diamond Lattice packing is a 
subspace of a 4-dimensional SpaceTime HyperDiamond Lattice with Feynman 
Checkerboard Physics, and also of a 8-dimensional SpaceTime E8 Lattices. 
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4-dim Feynman Checkerboard SpaceTime:

The HyperDiamond Feynman Checkerboard in 1+3 dimensions reproduces the 
correct Dirac equation. Urs Schreiber has done the work necessary for the proof, 
after reading the work of George Raetz presented on his web site. A very nice 
feature of the George Raetz web site is its illustrations, which include an image of 
a vertex of a 1+1 dimensional Feynman Checkerboard

and an image of a projection into three dimensions of a vertex of a 1+3 
dimensional Feynman Checkerboard

and 
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an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past

Urs Schreiber wrote on the subject: Re: Physically understanding the Dirac 
equation and 4D in the newsgroup sci.physics.research on 2002-04-03 19:44:31 
PST (including an appended forwarded copy of an earlier post) and again on 
2002-04-10 19:03:09 PST as found on the web page http://www-stud.uni-essen.de/
~sb0264/spinors-Dirac-checkerboard.html and the following are excerpts from 
those posts:

"... I know ... http://www.innerx.net/personal/tsmith/FynCkb.html ... and the 
corresponding lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... and I 
know that Tony Smith does give a generalization of Feynman's summing 
prescription from 1+1 to 1+3 dimensions.
But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, and that I did not find any proof that it does. 
Actually, I seem to have convinced myself  that it does not, but I may of course be 
quite wrong. I therefore take this opportunity to state my understanding of these 
matters.
First, I very briefly summarize (my understanding of) Tony Smith's construction:
The starting point is the observation that the left |-> and right |+> going states of 
the 1+1 dim checkerboard model can be labeled by complex numbers
 |-> --->  (1 + i)
 |+> ---> (1 - i)
(up to a factor) so that multiplication by the negative imaginary unit swaps 
components:
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 (-i) (1 + i)/2 = (1 - i)/2
 (-i) (1 - i)/2 = (1 + i)/2 .
Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = sum 
over all possible paths of product over all steps of one path of -i eps m (if change 
of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum 
over paths with the "generator" of kinks in the path. To generalize this to higher 
dimensions, more square roots of -1 are added, which gives the quaternion algebra 
in 1+3 dimensions. The two states |+> and |-> from above, which were identified 
with complex numbers, are now generalized to four states identified with the 
following quaternions (which can be identified with vectors in M^4 indicating the 
direction in which a given path is heading at one instant of time):
 (1 + i + j + k)
 (1 + i - j - k)
 (1 - i + j - k)
 (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra (meaning that applying 
i,j, or k from the left on any linear combination of these four states gives another 
linear combination of these four states). Hence, now i,j,k are considered as 
"generators" of kinks in three spatial dimensions and the above summing 
prescription naturally generalizes to
phi = sum over all possible paths of   product over all steps of one path of
    -i eps m (if change of direction after this step generated by i)
    -j eps m (if change of direction after this step generated by j)
    -k eps m (if change of direction after this step generated by k)
    1 (otherwise)
The physical amplitude is taken to be
 A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.
As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it.
I fully appreciate that the above construction is a nice (very "natural") 
generalization of the summing prescription of the 1+1 dim checkerboard model. 
But if it is to describe real fermions propagating in physical spacetime, this 
generalized path-sum has to reproduce the propagator obtained from the Dirac 
equation in 1+3 dimensions, which we know to correctly describe these fermions. 
Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... 
titled "The HyperDiamond Random Walk", found at http://www.pcisys.net/
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~bestwork.1/QRW/the_flow_quaternions.htm , which is mostly new to me.... I am 
posting this in order to make a suggestion for a more radical modification ...
[The]... equation ...  DQ = (iE)Q ... is not covariant. That is because of that 
quaternion E sitting on the left of the spinor Q in the rhs of [the] equation ... . The 
Dirac operator D is covariant, but the unit quaternion E on the rhs refers to a 
specific frame. Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q
now with E' = L~ E L instead of E. 
This problem disappears when the unit quaternion E is brought to the *right* of the 
spinor Q. 
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that  Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
 (See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ). 
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, we need 
to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of  ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out in which particluar representation we are actually 
working here.
In an attempt to address these issues, I now redo the steps presented on http://
www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm with some suitable 
modifications to arrive at the correct Dirac-Lanczos equation (this is supposed to 
be a suggestion subjected to discussion):
So consider a lattice in Minkoswki space generated by a unit cell spanned by the 
four (Clifford) vectors
 r = (y0 + y1 + y2 + y3)/2
 g = (y0 + y1 - y2 - y3)/2
 b = (y0 - y1 + y2 - y3)/2
 y = (y0 - y1 - y2 + y3)/2 .
(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.) 
This is Tony Smith's "hyper diamond". 
(Note that I use Clifford vectors instead of quaternions.) 
Now consider a "Clifford algebra-weighted" random walk along the edges of this 
lattice, 
which is described by four Clifford valued "amplitudes":  Kr, Kg, Kb, Ky
and 
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such that 
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
 @b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2)
 @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2)
 @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

(This is geometrically motivated. The generators on the rhs are those that rotate the 
unit vectors corresponding to the amplitudes into each other. "k" is some constant.) 
Note that I multiply the amplitudes from the *right* by the generators of rotation, 
instead of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a 
spinor Q
 Q = Q' (1+y0)(1+iE)/4
 E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3)
with
 Kr = r Q
 Kg = g Q
 Kb = b Q
 Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, as I 
understand it, the central idea. 
But note that I have here modified it on the technical side: 
Q is explicitly an algebraic Clifford spinor in a definite minial left ideal, 
E squares to -1, not to +1, 
and the Ki are obtained from Q by premultiplying with the Clifford basis vectors 
defined above.

Substituting this ansatz into the above coupled system of differential equations one 
can form one covariant expression by summing up all four equations:

 (r @r + g @g + b @b + y @y) Q =  k sqrt(3) Q E

The left hand side is immediate. 
To see that the right hand side comes out as indicated simply note 
that  r + g + b + y = y0 and that  Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation, 
the algebraic version of the equation describing the free relativistic electron. 
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The left hand side is the flat Dirac operator 
 r @r + g @g + b @b + y @y = ym @m 
and 
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term  i mc / hbar Q.

As usual, there are a multitude of ways to rewrite this. 
If one wants to emphasize biquaternions then 
premultiplying everything with y0 and 
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above) 
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site: 

The factor E on the right hand side of the equation is no longer a nuisance but a 
necessity. 
Everything is manifestly covariant (if one recalls that algebraic spinors are 
manifestly covariant when nothing non-covariand stands on their *left* side). 
The role of the quaternionic structure is clarified, 
the construction itself does not depend on it. 
Also, it is obvious how to generalize to arbitrary dimensions. 
In fact, one may easily check that for 1+1 dimensions the above scheme 
reproduces the Feynman model.
While I enjoy this, there is still some scepticism in order 
as long as a central questions remains to be clarified: 
How much of the Ansatz  K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure, 
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice 
also solves the Dirac equation.
But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".
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My proposal to answer the question raised by Urs Schreiber

Does every solution of the Dirac equation also describe a HyperDiamond Feynman 
Checkerboard random walk?

uses symmetry.

The hyperdiamond random walk transformations include the transformations of the 
Conformal Group:

• rotations and boosts (to the accuracy of lattice spacing);
• translations (to the accuracy of lattice spacing);
• scale dilatations (to the accuracy of lattice spacing): and
• special conformal transformations (to the accuracy of lattice spacing).

Therefore, to the accuracy of lattice spacing, 
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".
Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce the 
correct Dirac equation.

Here are some references to the conformal symmetry of the Dirac equation:
R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin 
Manifolds, Dirac Operators and Automorphic Forms at math.AP/022086 say:

"... In this paper we study Clifford and harmonic analysis on some conformal flat 
spin manifolds. ... manifolds treated here include RPn and S1 x S(n-1). 
Special kinds of Clifford-analytic automorphic forms associated to the different 
choices of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's 
kernels and formulas together with Hardy spaces and Plemelj projection operators 
for Lp spaces of hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or 
monogenic functions. 
Such functions are covariant under ... conformal or .... Mobius transformations 
acting over Rn u {oo}. ...".
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Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:

"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2). 
Take U to be the 4-dimensional non-unitary representation in which the generators 
of G are given in terms of the 16 elements of the algebra of Dirac matrices as in 
exercise 13.6.4.1. 
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1, 
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".
 

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 
(1936) 429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 
1924-1948, by P. A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge 
University Press (1995), at pages 823-836, said:

"... by passing to a four-dimensional conformal space ... 
a ... greater symmetry of ... equations of physics ... is shown up, 
and their invariance under a wider group is demonstrated. ...
 The spin wave equation ... seems to be the only 
simple conformally invariant wave equation involving the spin matrices. ... 
This equation is equivalent to the usual wave equation for the electron, 
except ...[that it is multiplied by]... the factor (1 + alpha_5) , 
which introduces a degeneracy. ...".
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8-dim E8 SpaceTime:

In my E8 physics model, for each point of 8-dimensional spacetime physics in the 
neighborhood of that point is described by E8, which is easily seen to be embedded  
in the real Clifford algebra Cl(16) which is the tensor product Cl(8) x Cl(8) of two 
copies of the real Clifford algebra Cl(8). 

By the periodicity of real Clifford algebras, 
the tensor product Cl(16) x ...(N times)... x Cl(16) = Cl(16N) 
so that any real Clifford algebra Cl(M) can, no matter how large is M, 
be embedded in a larger Cl(16N) for some N 
and therefore can be represented as 
a tensor product Cl(16) x ...(N times)... x Cl(16) 
and 
since E8 is contained in each Cl(16) 
can be represented as 
a tensor product of N copies of E8. 

A full Algebraic Quantum Field Theory (AQFT) can be constructed by considering 
E8 as representing a classical Lagrangian constructed naturally using parts of E8 to 
represent spacetime, gauge bosons, and fundamental fermion particles and 
antiparticles. 
A full non-local AQFT results from the completion of the union of all such tensor 
products of E8 and its Lagrangian, 
a generalized version of a von Neumann hyperfinite II1 factor.

The 57-group contains the same physics information as E8. Here is how:  
fundamental fermion particles - 8 from Tetrahelix structure (see page 23) 
fundamental fermion antiparticles - 8 of opposite helicity from particles  
Standard Model gauge bosons - from 28 antisymmetric article-antiparticle pairs 
                                                    of fermions
spacetime - from extending 3-dimensional Diamond space lattice/packing 
                    to 4-dimensional HyperDiamond Feynman Checkerboard lattice 
                    then 
                    adding 4 more HyperDiamond dimensions (corresponding 
                                            to internal symmetry space) 
                    to get E8 lattice 8-dimensional spacetime of my E8 physics model
gravity - from 28 generators of rotations/reflections of 8-dimensional spacetime. 
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Note that with 8-dimensional spacetime each of the 8+8 fundamental fermions 
has 8 covariant components. 
Note also that 8-dimensional spacetime by itself has Octonion structure, and 
each of the 4-dimensional subspaces (Minkowski spacetime plus 
Batakis internal symmetry space) has Quaternion structure and 
the Real-Imaginary distinction between the two 4-dimensional has Complex 
structure 
so all of those together are characterised by 8x4x2 = 64 dimensions 
which is the CxQxO (complex x quaternion x octonion) space used by Dixon. 
Therefore, 
the physical content of each 57-group has 
8x8 = 64 fermion particle dimensions 
8x8 = 64 fermion antiparticle dimensions 
28 Standard Model gauge group dimensions 
64 dimenions to characterize spacetime structures
28 gravity dimensions 
for a total of 64+64 + 28+64+28 = 128 + 120 = 248, the same as E8. 
Therefore,
the 57-group physics model has the same information content as E8 physics 
and 

The fundamental physics Algebraic Quantum Field Theory can be constructed, 
equivalently, 
from tensor products of Cl(16) 
from tensor products of E8 in Cl(16) 
from tensor products of 57-groups (each having same information as each E8). 

Let + denote either Cl(16) or E8 or a 57-group, as they give the same physics. 

Begin by considering the  Clifford tensor product as a linear chain of +'s.
Consider each + in the linear chain as a node in a linear pregeometry.
Let the linear pregeometry, like a long line of yarn, "fold" or "weave" it into a 
higher-dimensional "array" or "tapestry" of Cl's.
Prior to the folding/weaving, each C+node in the linear pregeometry would have 2 
nearest neighbors in the chain

... +--+--+--+--+--+--+ ...

that corresponds to the 1-dim lattice of Natural Numbers.
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After the folding/weaving, each + pregeometry node in the tapestry could have 
more nearest neighbors. For an oversimpified visualization, consider each + 
pregeometry node as having 4 "arms" or "hooks" corresponding to { -x, +x, -t, +t } 
to get the linear chain

... +--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+-- ...

which might be folded/woven roughly as follows:

... +--+--+--+--+--+--+--+--+
                            |
                            +--+--+--+--+--+--+--+--+--+-- ...
   
   
   
... +--+--+--+--+--+--+--+--+--+
                               |
... +--+--+--+--+--+--+--+--+  +
                            |  |
                            +--+
   
   
                      +--+--+--+
                      |        |
                      +  +--+  +
                      |  |  |  |
                      +  +  +--+
                      |  |
                     +  +--+--+--+--+--+--+--+--+--+--+-- ...
                      |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
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After formation of natural nearest-neighbor-connections among the folded/woven 
pregeometry nodes, then you might get:

... +--+--+--+--+--+--+--+--+
                           |
                            +--+--+--+--+--+--+--+--+--+-- ...
   
   
   
   
... +--+--+--+--+--+--+--+--+--+
    |  |  |  |  |  |  |  |  |  |
... +--+--+--+--+--+--+--+--+--+
                            |  |
                            +--+
   
                      
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
                      |  |  |  |  |  |  |  |  |  |  |  |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
   
If you continue that pattern of folding/weaving indefinitely in a natural way, you 
might end up with a 2-dim square lattice that could be taken to be a Feynman 
Checkerboard in 1+1 = dimensions. 

It is interesting that the 2-dimensional weave structure looks a lot like a Ulam 
spiral. According to an Abarim web page: "... Stanislaw Ulam was attending some 
boring meeting, and to divert himself somewhat he began to scribble on a piece of 
paper. ... He put down the number 1 as the bright shining center of a universe of 
numbers that Big Banged outwardly in a spiral ... Much to his amazement the 
prime numbers appeared to gravitate towards diagonal lines emanating from the 
central 1. ... 
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Most of them sat on or in the vicinity of a diagonal, but some obviously didn't. ...".

According to a Pime Number Spiral web page: “... Consider a rectangular grid. 
We start with the central point and arrange the positive integers in a spiral fashion 
(anticlockwise) as at right. The prime numbers are then marked ... There is a 
tendency for the prime numbers to form diagonal lines. This can be seen more 
clearly in the image below,
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which shows a window onto a square array of 640 x 640 numbers, with the primes 
marked by white pixels. ...".

According to a M. Watkins web page: “... There is currently no explanation for the 
distinct diagonal lines which appear when the primes are marked out along a 
particular ‘square spiral’ path. ...”. 

Physically, if the 2-dim weave corresponds to 2-dim spacetime, the diagonal lines 
would correspond to light-cone correlations of points of spacetime. 

In dimensions greater than 2, the weaving should produce something like a 
Moore space-filling curve. According to a web page of V. B. Balayoghan: "... The 
Hilbert and Moore curves use square cells -- the level n curve has 4^n cells (and 
hence 4^n - 1 lines). The Moore curve has the same recursive structure as the 
Hilbert curve, but ends one cell away from where it started. The Hilbert curve 
starts and ends at opposite ends of a side of the unit square. ...".

According to a web page by William Gilbert: 
"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The first 
three iterates of this curve are shown. ... In constructing one iterate from the 
previous one, note that the direction of the curve determines the orientation of the 
smaller cubes inside the larger one.
The initial stage of this three dimensional curve can be considered as coming from 
the 3-bit reflected Gray code which traverses the 3-digit binary strings in such a 
way that each string differs from its predecessor in a single position by the addition 
or subtraction of 1. The kth iterate could be considered a a generalized Gray code 
on the Cartesian product set {0,1,2,...,2^k-1}^3.

The n-bit reflected binary Gray code will describe a path on the edges of an n-
dimensional cube that can be used as the initial stage of a Hilbert curve that will 
fill an n-dimensional cube. ...

[If you look at a 2-dimensional slice of the n-dimensional Moore curve including 
the time axis and one spatial axis, you see something like a Ulam Spiral and also 
like a 2-dimensional Feynman checkerboard. ] ...
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The E8 lattice, or 8-dimensional HyperDiamond lattice,  is made up of one 
hypercubic checkerboard D8 lattice plus another D8 shifted by a glue vector

(1/2, 1/2, 1/2, 1/2, 1/2, 1/2, 1/2, 1/2).

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd 
edition, Springer, 1999), in chapter 4, section 7.3, pages 119-120) define 
a packing D+n = Dn u ( [1] + Dn ) [ where the glue vector [1] = (1/2, ... , 1/2) ] 
and say: 
"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and
D+4 = Z4.
When n = 8 this construction is especially important, the lattice D+8 being known 
as E8 ...".

D+n is what David Finkelstein and I named a HyperDiamond lattice (although in 
odd dimensions it is technically only a packing and not a lattice).
Conway and Sloane also say in chapter 4, section 7.1, page 117) that the lattice Dn 
is defined only for n greater than or equal to 3.

An E8 HyperDiamond lattice is used to construct the HyperDiamond Feynman 
Checkerboard model with Planck length lattice spacing.

Page 73



An 8-dimensional E8 lattice has octonionic structure, but no nearest neighbor light-
cone links.

To build an E8 Lattice: Begin with an 8-dimensional spacetime R8 = O, where a 
basis for O is {1,i,j,k,e,ie,je,ke} . The vertices of the E8 lattice are of the form

(a01 + a1e + a2i + a3j + a4ie + a5ke + a6k + a7je)/2 ,

where the ai may be either all even integers, all odd integers, or four of each (even 
and odd), with residues mod 2 in the four-integer cases being (1;0,0,0,1,1,0,1) or 
(0;1,1,1,0,0,1,0) or the same with the last seven cyclically permuted.

E8 forms an integral domain of integral octonions.

An E8 lattice integral domain has 240 units:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke, (±1±ie±je±ke)/2, (±e±i±j±k)/2, and the last two 
with cyclical permutations of {i,j,k,e,ie,je,ke} in the order (e, i, j, ie, ke, k, je).

The cyclical permutation (e, i, j, ie, ke, k, je) preserves the integral domain E8, but 
is not an automorphism of the octonions since it takes the associative triad {i,j,k} 
into the anti-associative triad {j,ie,je}.

The cyclical permutation (e, ie, je, i, k, ke, j) is an automorphism of the octonions 
but takes the E8 integral domain defined above into another of Bruck's cycle of 
seven integral domains. Denote the integral domain described above as 7E8, and 
the other six by iE8 , i = 1, ... , 6.
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The 240 units of the 7E8 lattice corresponding to the integral domain 7E8 represent 
the 240 lattice points in the shell at unit distance (also commonly normalized as 2) 
from the origin (points on the line with iE8, jE8 notation are common points with 
the iE8 and jE8 lattices):

 
	
       ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
	
 (±1 ±ie ±je ±ke)/2	
              ( ±e  ±i   ±j  ±k)/2
 
	
 (±1 ±ke ±e  ±k)/2     5E8, 4E8   ( ±i  ±j  ±ie ±je)/2   
 
	
 (±1 ±k  ±i  ±je)/2	
              ( ±j ±ie  ±ke  ±e)/2	

 
	
 (±1 ±je ±j  ±e)/2     6E8,  2E8  (±ie  ±ke  ±k  ±i)/2     
 
	
 (±1 ±e  ±ie ±i)/2     3E8, 1E8   (±ke  ±k  ±je  ±j)/2     
 
	
 (±1 ±i  ±ke ±j)/2	
              ( ±k ±je  ±e  ±ie)/2
 
	
 (±1 ±j  ±k  ±ie)/2	
              (±je  ±e  ±i  ±ke)/2
 
 
The other six integral domains  iE8 are: 
 
 
 1E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1 ±je  ±i  ±j)/2	
                 ( ±k  ±e ±ie ±ke)/2
 	
 (±1  ±j ±ie ±ke)/2    5E8, 6E8	
      ( ±i  ±k  ±e ±je)/2
	
 (±1 ±ke  ±k  ±i)/2	
                 ( ±j  ±e ±ie ±je)/2
 	
 (±1  ±i  ±e ±ie)/2    7E8, 3E8	
      ( ±j  ±k ±je ±ke)/2
	
 (±1 ±ie ±je  ±k)/2    2E8, 4E8	
      ( ±i  ±j  ±e ±ke)/2
	
 (±1  ±k  ±j  ±e)/2	
                 ( ±i ±ie ±je ±ke)/2
 	
 (±1  ±e ±ke ±je)/2	
                 ( ±i  ±j  ±k ±ie)/2
  
 2E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1  ±i  ±k  ±e)/2	
                 ( ±j ±ie ±je ±ke)/2
 	
 (±1  ±e ±je  ±j)/2    7E8, 6E8	
      ( ±i  ±k ±ie ±ke)/2
 	
 (±1  ±j ±ke  ±k)/2	
                 ( ±i  ±e ±ie ±je)/2
 	
 (±1  ±k ±ie ±je)/2    1E8, 4E8	
      ( ±i  ±j  ±e ±ie)/2
 	
 (±1 ±je  ±i ±ke)/2    3E8, 5E8	
      ( ±j  ±k  ±e ±ie)/2
 	
 (±1 ±ke  ±e ±ie)/2	
                 ( ±i  ±j  ±k ±je)/2
 	
 (±1 ±ie  ±j  ±i)/2	
                 ( ±k  ±e ±je ±ke)/2
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3E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1  ±k ±ke ±ie)/2	
                 ( ±i  ±j  ±e ±je)/2
 	
 (±1 ±ie  ±i  ±e)/2     7E8, 1E8	
  ( ±j  ±k ±je ±ke)/2
 	
 (±1  ±e  ±j ±ke)/2	
                 ( ±i  ±k ±ie ±je)/2
 	
 (±1 ±ke ±je  ±i)/2     2E8, 5E8	
  ( ±j  ±k  ±e ±ie)/2
 	
 (±1  ±i  ±k  ±j)/2     4E8, 6E8     ( ±e ±ie ±je ±ke)/2
 	
 (±1  ±j ±ie ±je)/2	
                 ( ±i  ±k  ±e ±ke)/2
 	
 (±1 ±je  ±e  ±k)/2	
                 ( ±i  ±j ±ie ±ke)/2
 
 4E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1 ±ke  ±j ±je)/2	
                 ( ±i  ±k  ±e ±ie)/2
 	
 (±1 ±je  ±k ±ie)/2     1E8, 2E8	
  ( ±i  ±j  ±e ±ke)/2
	
 (±1 ±ie  ±e  ±j)/2	
                 ( ±i  ±k ±je ±ke)/2
 	
 (±1  ±j  ±i  ±k)/2     3E8, 6E8	
  ( ±e ±ie ±je ±ke)/2
 	
 (±1  ±k ±ke  ±e)/2     7E8, 5E8     ( ±i  ±j ±ie ±je)/2
 	
 (±1  ±e ±je  ±i)/2	
                 ( ±j  ±k ±ie ±ke)/2
 	
 (±1  ±i ±ie ±ke)/2	
                 ( ±j  ±k  ±e ±je)/2
 
 
 
 5E8:    ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1  ±j  ±e  ±i)/2	
                 ( ±k ±ie ±je ±ke)/2
	
 (±1  ±i ±ke ±je)/2     2E8, 3E8	
  ( ±j  ±k  ±e ±ie)/2
	
 (±1 ±je ±ie  ±e)/2	
                 ( ±i  ±j  ±k ±ke)/2
	
 (±1  ±e  ±k ±ke)/2     7E8, 4E8	
  ( ±i  ±j ±ie ±je)/2
	
 (±1 ±ke  ±j ±ie)/2     1E8, 6E8	
  ( ±i  ±k  ±e ±je)/2
	
 (±1 ±ie  ±i  ±k)/2	
                 ( ±j  ±e ±je ±ke)/2
	
 (±1  ±k ±je  ±j)/2	
                 ( ±i  ±e ±ie ±ke)/2
  
 6E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1  ±e ±ie  ±k)/2	
                 ( ±i  ±j ±je ±ke)/2
	
 (±1  ±k  ±j  ±i)/2     3E8, 4E8	
  ( ±e ±ie ±je ±ke)/2
	
 (±1  ±i ±je ±ie)/2	
                 ( ±j  ±k  ±e ±ke)/2
	
 (±1 ±ie ±ke  ±j)/2     5E8, 1E8	
  ( ±i  ±k  ±e ±je)/2
 	
 (±1  ±j  ±e ±je)/2     7E8, 2E8	
  ( ±i  ±k ±ie ±ke)/2
	
 (±1 ±je  ±k ±ke)/2	
                 ( ±i  ±j  ±e ±ie)/2
	
 (±1 ±ke  ±i  ±e)/2	
                 ( ±j  ±k ±ie ±je)/2
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 The vertices that appear in more than one lattice are:
 
±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke    in all of them;
 
( ±1  ±i  ±j  ±k)/2 and ( ±e ±ie ±je ±ke)/2 in 3E8, 4E8, 6E8;
 
( ±1  ±i  ±e ±ie)/2 and ( ±j  ±k ±je ±ke)/2 in 7E8, 1E8, 3E8;
 
( ±1  ±j  ±e ±je)/2 and ( ±i  ±k ±ie ±ke)/2 in 7E8, 2E8, 6E8;
 
( ±1  ±k  ±e ±ke)/2 and ( ±i  ±j ±ie ±je)/2 in 7E8, 4E8, 5E8;
 
( ±1  ±i± je ±ke)/2 and ( ±j  ±k  ±e ±ie)/2 in 2E8, 3E8, 5E8;
 
( ±1  ±j ±ie ±ke)/2 and ( ±i  ±k  ±e ±je)/2 in 1E8, 5E8, 6E8;
 
( ±1  ±k ±ie ±je)/2 and ( ±i  ±j  ±e ±ke)/2 in 1E8, 2E8, 4E8.
 
 

The unit vertices in the E8 lattices do not include any of the 256 E8 light cone 
vertices, of the form (±1±i±j±k±e±ie±je±ke)/2.

They appear in the next layer out from the origin, at radius sqrt 2, which layer 
contains in all 2160 vertices.

•  2160 = 112 + 256 + 1792 = 112 + (128+128) + 7(128+128)
• the 112 = root vectors of D8
• the (128+128) = 8-cube = two mirror image D8 half-spinors related by 

triality to the 112
• the 7(128+128) = 7 copies of 8-cube for 7 independent E8 lattices, each 8-

cube = two mirror image D8 half-spinors related by triality to the 112 and 
thus to the (128+128) and thus to each other.
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In the image below,

the 240 in the first layer look like the 112 look like 

the 256 look like  

in the second the 1792 look like  (7 copies of 128+128).
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The real 4_21 Witting polytope of the E8 lattice in R8 has
240 vertices;
6,720 edges;
60,480 triangular faces;
241,920 tetrahedra;
483,840 4-simplexes;
483,840 5-simplexes 4_00;
138,240 + 69,120 6-simplexes 4_10 and 4_01; and
17,280 7-simplexes 4_20 and 2,160 7-cross-polytopes 4_11.
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The E8 lattice in R8 has a counterpart in C4, the self-reciprocal honeycomb of 
Witting polytopes, a lattice of all points whose 4 coordinates are Eisenstein 
integers with the equivalent congruences
u1 + u2 + u3 = u2 - u3 + u4 = 0 (mod i sqrt(3)) and
u3 - u2 = u1 - u3 = u2 - u1 = u4 (mod i sqrt(3)).
 
The self-reciprocal Witting polytope in C4 has
240 vertices,
2,160 edges,
2,160 faces, and
240 cells.
It has 27 edges at each vertex.
Its symmetry group has order 155,520 = 3 x 51,840.
It is 6-symmetric, so its central quotient group has order 25,920.
It has 40 diameters orthogonal to which are 40 hyperplanes of symmetry,each of 
which contains 72 vertices.
It has a van Oss polygon in C2, its section by a plane joining an edge to the center, 
that is the 3{4}3 in C2, with 24 vertices and 24 edges.
 
The 24-cell 3{4}3 in R4 has
24 vertices,
96 edges,
96 faces, and
24 cells.
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The 4-complex-dim complex Witting polytope 3{3}3{3}3{3}3
with 240 vertices and 2160 edges and 2160 faces and 240 cells
looks like this (from Coxeter's book "Complex Regular Polytopes")
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The corresponding 8-real-dim real Witting polytope 4_21
looks like this (from Coxeter's book "Regular Polytopes")
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Note that both 4-complex and 8-real have 240 vertices
arranged in 8 circles each with 30 vertices,
and
a lot of lines (so many that it is hard to tell the difference
between the two images given their resolution).

However, an important difference is how many lines are at each vertex.
Coxeter says in "Complex Regular Polytopes":

"... In ... the Witting polytope ... Regular complex polytope ...
3{3}3{3}3{3}3 ... there are 27 edges at each vertex ...
the vertex figure is ... 3{3}3{3}3 ...[which has]... 
17 vertices, 72 edges, and 27 faces ...
...
In ... The real counterpart ... 4_21 ... 
Each of its 240 vertices belongs to 56 edges
(corresponding to the 56 vertices of its 7-dim... vertex figure 3_21) ...".

Note that the 27 correspond to the 27 lines on the cubic surface
and therefore include the Schlafli Double-6
and
the 56 correspond to the non-central 56 of the 57-group. As John Baez said in his 
review of the book “On Quaternions and Octonions” by John Conway and Derek 
Smith ( ): “... E8 is 248-dimensional ... E8 is the symmetry group of a 57-
dimensional manifold ... when we pack 8-dimensional balls in a [ E8 ] lattice ... 
each ball has 240 nearest neighbors, and when we take any one of these neighbors 
and count the number of others that touch it, we find that there are 56! ... 
the Freudenthal algebra ...[ is ]... 56-dimensional ... the smallest non-trivial 
representation of E7 ... the dimension of E7 is 133 ... 
there is a 5-grading of E8 ... 248 = 1 + 56 + 1345 + 56 + 1 ... 
there is ... a 3-grading of E7 ... 133 = 27 + 79 + 27 ... 
the Freudenthal algebra decomposes as ... 56 = 1 + 27 + 27 + 1 ...”. 

As shown by Thomas Larsson, there is a 7-grading of E8 
248 = 8 + 28 + 56 + 64 + 56 + 28 + 8 
with even part 28 + 64 + 28 = 120 = D8 adjoint 
and odd part 8 + 56 + 56 + 8 = 128 = D8 half-spinor. 

Further, 27 is the dimension of the smallest non-trivial representation of E6 
and 248 is the dimension of the smallest non-trivial representation of E8. 
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D4 is the Derivation Group of the 24-dimensional Chevalley Algebra Chev3(O) of 
3x3 matrices of the form:

0     S+    V 

S+*   0     S-

V*    S-*   0 

where S+, V, and S- are Octonions; and * denotes conjugation.
Note that the full 27-dimensional Jordan Algebra J3(O) has Automorphism Group F4.

The Lie Group E6 is the Automorphism Group of the 56-dimensional Freudenthal 
Algebra Fr3(O) of 2x2 Zorn-type vector-matrices

a    X

Y    b

where a and b are real numbers and X and Y are elements of the 27-dimensional 
Jordan algebra J3(O) of 3x3 Hermitian matrices

d     S+    V 

S+*   e     S-

V*    S-*   f 

where d, e, and f are real numbers; S+, V, and S- are Octonions; and * denotes 
conjugation.

Fr3(O) includes a complexification of J3(O), so that each Half-Spinor Fermion 
Representation Space has 8 Complex Dimensions and a corresponding Bounded 
Complex Domain with 8-real-dimensional Shilov Boundary S7 x RP1.
 
Restriction to the real J3(O) would have produced an Automorphism Group F4 and a real 16-
dimensional Spinor space corresponding to OP2 = F4 / B4.
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The Lie Group E7 is the Automorphism Group of the 112-dimensional Brown 
Algebra Br3(O). Unlike Fr3(O), Br3(O) is not a binary algebra, but is a ternary 
algebra, which leads you to think of 3-dimensional arrays as generalizations of 2-
dimensional matrices. When you go to a 3-dim 2x2x2 array for the 112-dim Brown 
"algebra-like thing" corresponding to E7, you get a picture like this: 

                          1 8 8
          1 ------------- * 1 8
        /  |              * * 1
       /   |            /   |  
      /    |           /    |  
     /     |          /     |  
1 8 8      |         /      |  
* 1 8 ------------ 1        |  
* * 1      |                |  
  |        |       |        |  
  |        |       |        |  
  |        |       |        |  
  |      1 8 8     |           
  |      * 1 8 ----|------- 1  
  |      * * 1     |       /   
  |    /           |      /    
  |   /            |     /     
  |  /             |    /      
    /            1 8 8         
  1 ------------ * 1 8         
                 * * 1         

When you go to a 4-dim 2x2x2x2 array for E8,  you get a 224-dim "thing" that 
looks like a tesseract but is too small to include the structure of the lowest-
dimensional representation of E8, which is 248-dimensional. To see the full 
structure of 248-dim E8 as a Tesseract Creature follow B. N. Allison and J. R. 
Faulkner (in A Cayley-Dickson Process for a Class of Structurable Algebras 
(Trans. AMS 283 (1984) 185-210) they say: "... we obtain a procedure for giving 
the space Bo of trace zero elements of any ... 28-dimensional degree 4 central 
simple Jordan algebra B ... the structure of a 27-dimensional exceptional Jordan 
algebra. ... ") and so use 8 copies of 28-dim J(4,Q) instead of 8 copies of 27-dim J
(3,O) and also use 8 copies of a 3-dim thing instead of 8 copies of 1, producing: 
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The colors indicate the physical interpretation of each vertex of the E8 Tessseract: 

  Gravity                     Fermion      Fermion
      +          SpaceTime
Standard Model               Particles   AntiParticles 
    gold           blue         red        green
  28 + 28     +   (28+28)  +  (28+28)  +  (28+28) 
                     8     +     8     +     8 

( D4 + D4     +      64 )  +  ( 64     +    64 )

             120           +          128   
        Cl(16) bivector D8 + Cl(16) D8 half-spinor  
                          E8

NOTE - NONE of the 8x3 things carry the rank of E8. ALL of the rank 8 of E8 
comes from D4 + D4, so the 8x3 does NOT represent 8 copies of SU(2) but 
rather the 8x3 represents 24-dim Chev(3,O) of which D4 is the Derivation Group. 

E8 is the ultimate Exceptional Lie Group, and therefore can be seen as a Unique 
Parallelizable Structure that can be used to describe realistic physics of 
Entanglement. Joy Christian in arXiv 0904.4259 "Disproofs of Bell, GHZ, and 
Hardy Type Theorems and the Illusion of Entanglement" says: 
"… a [geometrically] correct local-realistic framework … provides exact, 
deterministic, and local underpinnings for at least the Bell, GHZ-3, GHZ-4, 
and Hardy states. … The alleged non-localities of these states … result from 
misidentified [geometries] of the EPR elements of reality. … 
The correlations are … the classical correlations among the points of 
a 3 or 7-sphere … S3 and S7 … are … parallelizable …  
The correlations … can be seen most transparently in the elegant language of 
Clifford algebra …". 

Page 87



Quasicrystals and Tetrahedral Packing

Quasicrystals in 3-dimensional space are 3-dimensional slices of E8 lattices. 
E8 lattices have binary power-of-2 structures and also involve 3 by 12-structures
so that
it is natural that the N=4, N=8, N=12, and N=16 tetrahedral structures would give 
packings as dense (or maybe a little more) than the quasicrystal ones to which they 
are probably closely related through their common denominator, the E8 lattices.

The paper at http://arxiv.org/abs/1001.0586 said in part:
"... In 1972, Stanislaw Ulam conjectured that spheres would have the lowest 
maximum packing density of all convex bodies, including tetrahedra ...
That density is  ... 0.740480
...
The N = 10 packing consists of two pentagonal dipyramids,

perfect in the sense that four of each set of five tetrahedra are arranged face-to-
face ...[ giving density ]... 0.829 ... the fifth tetrahedron is oriented in such a way to 
distribute the (obligatory) gap ... evenly on its two sides.
...
using MC simulations of initially random systems containing up to nearly 22,000 
tetrahedra ... an equilibrium fluid of hard tetrahedra spontaneously transforms to a 
dodecagonal quasicrystal, which can be compressed to ... 0.8324 ...
By numerically constructing and then compressing four unit cells
of a periodic quasicrystal approximant with an 82-tetrahedron unit cell, they 
obtained a packing density as high as ... 0.8503
[ see below for more about quasicrystal packing ]...
the densest packing is not the most symmetric one ... 
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Monte Carlo simulations ... recover the same high packing density ... 0.85634 ... 
for

      

small systems containing 4, 8, 12, and 16 tetrahedra. ...".

The quasicrystal case is discussed in more detail in the paper at
http://spahn.engin.umich.edu/publications/documents/2009_glotzer_188.pdf
which said in part:
"... Tetrahedra do not tile Euclidean space.
However, if extra space is allowed between tetrahedra, or between groups of 
tetrahedra, dense ordered structures become possible. ...
By compressing a crystalline approximant of the quasicrystal,
the highest packing fraction we obtain is ... 0.8503
...
a pentagonal dipyramid is easily built from five tetrahedra
if one allows an internal gap of 7.36 degrees.
Two pentagonal dipyramids can share a single tetrahedron to form a nonamer.
Twelve interpenetrating pentagonal dipyramids define an icosahedron
with a gap of 1.54 steradians.
...
Pentagonal dipyramids and icosahedra are locally dense,
but exhibit non-crystallographic symmetries. ...
we introduce here a dense, one-dimensional packing given by a linear arrangement
of tetrahedra with touching faces known as a tetrahelix, or Bernal spiral.
...
we carry out Monte Carlo simulations ... we equilibrated an initially
disordered fluid of 13,824 tetrahedra ... and then we compressed
the ordered structure that forms ... this structure is a quasicrystal
...
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the quasicrystal consists of a periodic stack of corrugated layers w...
The view along the direction of the stacking vector ... reveals ...

Twelve-fold symmetric rings formed by interpenetrating tetrahelices
... throughout the structure
...
The vertices of the tiling are formed by logs comprised of
rings of twelve tetrahedra,

with neighbouring rings enclosing a pentagonal dipyramid
...
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[this shows]... structure ...

approximant to ... quasicrystal tetrahedra
...
interpenetrating tetrahelices are present throughout ...

Their chirality alternates between left (L) and right (R)
by 30 degree rotations
...
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[ here are ]... details of the highest density ... 0.8503 ...
packing of hard tetrahedra observed n this study

...

Page 92



[ here are ]... One-dimensional building blocks

of ... quasicrystal ...".
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TetraJJ Geometry: 
Nanometer to Planck Casimir-NearField-DarkEnergy

The scale of a TetraJJ Nucleus would determine how close, 
in 3-dim Space where the fit of component Tetrahedra is not exact, 
is the spacing between two nearby faces of component Tetrahedra:

If the spacing is small enough then the Casimir/NearField phenomena might be 
significant. To evaluate that, consider a TetraJJ Nucleus. 
From looking at images, it seems to me that, roughly, the ratios of scale are: 

edge of entire 57-group (if it were not truncated)           = 1
edge of each component tetrahedron                               =  0.16 
gap between two nearby faces of component tetrahedra =  0.016

To study a wide range of scales, 
consider that each component tetrahedron is itself made up 
of a TetraJJ Nucleus of tetrahedra that are smaller by a factor of about 6
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which would give you something with 57 x 57 tetrahedra
( my graphic is crude and incomplete, but I hope it shows the general idea)

Then you can continue the process, each time shrinking by a factor of about 6,
effectively making a fractal solid.

If the Casimir effect becomes important at gap distance nanometer scale, 
then 
it might become effective after fractal shrinking from 1 cm initial 57-group size 
by
(0.016 cm = 16 x 10^(-5) m) / (10^(-9) m)  = 160,000
Since 7 stages of 6-fold fractal shrinking reduce scale by about 270,000,
consider 6 stages of fractal shrinking. 

At that stage, each tetrahedral edge initially 0.16 cm would be
about 1600 x 10(-6) m / 270,000 = 3 x 10^(-9) m = 6 nanometers
and the gap distance would be about 0.6 nanometers. 
Since metals like gold, iron, etc, have atoms
with diameters about 1/3 of a nanometer,
each tetrahedral edge would have about 18 atoms 
and the gap distance would be about the size of 2 atoms. 
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The nanometer scale of atoms is the smallest scale on which manufacturing is 
practical, 
but 
it is a much larger scale than that of the fundmental length of a single link in the 
fundamental SpaceTime Lattice. 

Richard Feynman, in his book QED (Princeton 1985, 2006), said “... perhaps the 
idea that two points can be infinitely close together is worng ... If we make the 
minimum poossible distance between two points as small as 10^(-100) centimeters 
(the smallest distance involved in any experiment today is around10^(-16) 
centimeters) ... inconsistencies arise, such as the total probability of an event addus 
up to slightly more or less that 100%, or we get negative energies ... the effects of 
gravity ... become important at distances of 10^(-33) cm. ...”. Feynman’s suggested 
fundamental distance involving gravity is known as the Planck lenth, and it is as he 
said about  l0^(-35) meters or about 10^(-26) nanometers. 

To get from the nanometer scale to the Planck scale by fractal shrinking by a factor 
of 6 each time would take about 33 levels of shrinking. 
Since the Planck length is 33 levels below the nanomenter level
while
the nanometer level is only about 7 levels below the centimeter level, 
a lot of some sort of aggregation must go on between
the Planck level of fundamental physics
and the nanometer level of atoms. 

My guess is that the aggregation works like this for, to use a concrete example, 
electrons:

The fundamental electron is at the Planck scale represented by a TetraJJ Nucleus 
with all three color Tetrahelix groups activated

  

so it is just a very small Planck-size tetrahedron
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However, the little electron can move from place to place in the lattice of 
spacetime,
and as Feynman said in describing Quantum Theory, it can and does go every 
possible way to get from point A to point B,
so the little electron accumulates around itself a huge (from the Planck point of 
view) cloud of virtual-possible particle/antiparticle pairs each of which 
corresponds to a possible movement of the fudamental electron
and the cloud grows up until it gets to the size of the physical electrons that we see 
in atoms and in our experiments. 

Bert Schroer in hep-th/9908021 describes the formation of the cloud of an electron, 
saying "... the vacuum structure of [Quantum Field Theory] ... in... a modern 
[Local Quantum Physics] context suggest that any compactly localized operator 
applied to the vacuum generates clouds of pairs of particle/antiparticles ... 
it leads to the impossibility of having a local generation of pure one-particle 
vectors ...” in any realistic physics model with particle interactions. 

The structure of the “clouds of pairs of particle/antiparticles” around a fundamental   
Placnk-scale electron is that of a Kerr-Newman Black Hole, as described by
D. Lynden-Bell in astro-ph/0207064 where he says: "... An electromagnetic field ... 
turns out to be the G = 0 limit of the charged rotating Kerr-Newman metrics. These 
all have gyromagnetic ratio 2, the same as the Dirac electron. ... the quantum 
electrodynamic charge distribution surrounding the point electron ... giving this 
high gyromagnetic ratio have charges of both signs rotating at close to the velocity 
of light. ... internal charges are of opposite signs ... rotate together giving a 
magnetic dipole with relatively little net charge.  ... this is a characteristic of 
relativistically rotating conductors! ..." 
and by D. Ranganathan in gr-qc/0306090 where he says: "... A self consistent 
solution to Dirac equation in a Kerr Newman space-time with M^2 > a^2 + Q^2 is 
presented for the case when the Dirac particle is the source of the curvature and the 
electromagnetic field. The solution is localised, continuous everywhere and valid 
only for a special choice of ... the parameters (me, Q, a) appearing in the Dirac 
equation. ... Such a solution corresponds to a generalisation of the free particle 
Dirac equation in Minkowski space to include the effects of the curvature produced 
by the particle. The ordinary free particle solutions of the Dirac equation are 
completely delocalised; the curvature however, now causes the Dirac wave 
functions to be localised over a region comparable in dimension to the Compton 
wavelength of the particle. Note that the wave function still has an enormous 
spread in comparison to the dimensions of the event or Cauchy horizons of the 
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particle. ... in the region of the order of the Compton wavelength within which the 
wave function peaks, the field strengths are so large that virtual pair creation 
cannot be neglected. The antiparticle thus produced can recombine with the 
"original" particle at r = 0 leaving us to detect the particle now at r =/= 0. ...".

Clifford Pickover, in his book “Black Holes - A Traveller’s Guide” ) Wiley 1996),  
illustrates a black hole  

with ergosphere (white), 
Outer Event Horizon (red), 
Inner Event Horizon (green), 
and Ring Singularity (purple). 

Quantum Vacuum Phenomena not only describe the world below the nanometer 
scale of atoms down to the Planck Scale fundamental Fermion elementary particles 
by showing them to be Kerr-Newman Black Hole clouds, 
but also 
describe significant phenomena at and somewhat above the nanometer scale of 
atoms such as the Casimir Effect and Near Field Phenomena. 

As to the Casimir effect, Robert Forward, in his books “Future Magic” (Avon 
1988) and “Indistinguishable From Magic” (Baen 1995), says:
"... The Casimir force is a short range attraction between any two objects
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caused by ... electromagnetic fluctuations in the vacuum. ...  The equations are only 
valid down to a separation distance proportional to the minimum wavelength at 
which the plates are still a good conductor or the dielectric constant is not unity.
 ... The closest separation distance ...[that has been attained is 14 Angstroms]...
(about five atoms) with two crossed cylinders of mica. ... the measured force 
between the two mica cylinders was over ten tons per square meter!
... [To construct a vacuum fluctuation battery, make] ... a wide flat spiral of foil 
built along the lines of a Slinky toy. ... each turn of the spiral acts against the 
neighboring turns. The spiral configuration allows substantial compaction of the 
foil from large spacings to small spacings while maintaining uniform spacing. ...
[electric charge could] create an electrostatic repulsion between the plates ... The 
Casimir force [could] draw the ... leaves together, doing work against the repulsive 
electric field ...". The "Slinky toy" reference reminds me of the tetrahelix cylinders 
of a 57-group. 

As to Near Field Photon effects, Lukas Novotny and Bert Hecht, in their textbook
“Principles of Nano-Optics” Cambridge 2006), discuss things like Near-Field 
optical probes with tetrahedral tips and surface plasmons and forces in confined 
fields etc. They say in their introduction:
"... as we move to smaller and smaller scales, new physical effects become 
prominent ... in recent years ... new approaches ... overcome ... the diffraction limit 
(near-field microscopy) ... nanocomposite materials are ... generating increased 
nonlinearities and collective responses ... surface plasmon waveguides are being 
implemented for planar optical networks ...photonic bandgap materials ... suppress 
light propagation in specific frequency windows ...".

The possibility of fabricating nanostructures to interact with Dark Energy has been 
discussed by Christian Beck, who in hep-th/0207081 talks about 
"... deterministic chaotic models of vacuum fluctuations on a small (quantum 
gravity) scale ..." that seems to connect Mandlbrot fractal ideas with chaotic 
quantization. He has a more recent paper on that at http://xxx.lanl.gov/abs/
0801.4720 and he has a paper at http://xxx.lanl.gov/abs/0707.1797
in which he talks about rotating superconductors and Dark Energy which 
specifically mentions Cooper pair structures. He also discusses Dark Energy at 
astro-ph/0512327 and astro-ph/0406504. The Josephson Junction experiment 
mentioned by Christian Beck is by P A Warburton of University College London. 
who has papers at arxiv/0807.4502 and cond-mat/0303419. 
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Gold Atom Clusters

Recent experiments with Gold seem to indicate that its fundamental structure is 
related to the tetrahedron. 

According to a 20.05.2008 CSC web article about a Phys. Rev. A paper
http://link.aps.org/abstract/PRA/v77/e053202
by Johansson, Lechtken, Schooss, Kappes, and Furche:
"... transition from a planar [2-dim] to spherical [3-dim] structure

occurs when the number of gold atoms is 12 ...".

Note that in 3-dim the 12 atoms do not form either an icosahedron or a 
cuboctahedron, but rather form something that looks like part of a tetrahedron. 

A 2007 University of Technology Sydney paper by Ford, de Bras, and Cortie
entitled Stability of the tetrahedral motif for small gold clusters in the size range 16 
to 24 atoms said in part: "... The tetrahedral 20 atom gold cluster

is surprisingly stable, and is believed to be the ground state structure ...”. 
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Cold Fusion and Palladium Atom Clusters 

In Palladium cold fusion processes, Ken Shoulders and Steve Shoulders
consider micron (1,000 nanometer) size clusters of electrons and how
they interact with the Palladium, saying
"... The energy ... seems to emanate from cracks formed in the brittle, top layer of 
Pd. This layer is about 0.1 micrometers [100 nanometers] in thickness ...".
( see http://www.svn.net/krscfs/nev%20clusters%202.pdf ) 

According to a 3/23/2009 EE Times article by R. Colin Johnson: 
“... U.S. Navy researchers claimed to have experimentally confirmed cold 
fusion in a presentation at the American Chemical Society's annual meeting.
"We have compelling evidence that fusion reactions are occurring" at room 
temperature, said Pamela Mosier-Boss, a scientist with the Space and Naval 
Warfare Systems Center (San Diego). The results are "the first scientific report of 
highly energetic neutrons from low-energy nuclear reactions," she added. ...

... 
The theoretical underpinnings of cold fusion have yet to be adequately 
explained. The hypothesis is that when electrolysis is performed on deuteron, 
molecules are fused into helium, releasing a high-energy neutron. While excess 
heat has been detected by researchers, no group had yet been able to detect the 
missing neutrons. Now, the Naval researchers claim that the problem was 
instrumentation, which was not up to the task of detecting such small numbers of 
neutrons. To sense such small quantities, Mosier-Boss used a special plastic 
detector ... Using co-deposition with nickel and gold wire electrodes, which were 
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inserted into a mixture of palladium chloride and deutrium, the detector was able to 
capture and track the high-energy neutrons. ... Other presenters at the conference 
also presented evidence supporting cold fusion, including Antonella De Ninno, a 
scientist with New Technologies Energy and Environment (Rome), who reported 
both excess heat and helium gas. "We now have very convincing experimental 
evidence," De Ninno claimed. Tadahiko Mizuno of Japan's Hokkaido University 
also reported excess heat generation and gamma-ray emissions. 
All three research groups are currently exploring both experimental and 
theoretical studies in hopes of better understanding the cold fusion process 
well enough to commercialize it. ...”. 

For Palladium, which is the element for which Cold Fusion seems to occur when 
the Pd is saturated with Deuterium, small Pd clusters of atoms seem to prefer 
icosahedral structure, which may be something that allows a lot of Deuterium to 
get into the Pd lattice and to interact producing Cold Fusion. Fuller Tensegrity 

transformations from icosahedra to cuboctahedra ( and/ or Jitterbug 
transformations ) might play some role in 
pushing the Deuterium nuclei close enough for fusion reactions.

In their paper Molecular Dynamics Study of Palladium Clusters:
Size Dependent Analysis of Structural Stabilities and Energetics
of Pdn (n less than or equal to 40) via a Lennard-Jones Type Potential
in CROATICA CHEMICA ACTA, CCACAA 81 (2) 289-297 (2008)
Mustafa Boyukataa and Jadson C. Belchiorb said:

"... Possible stable structures and energetics of palladium clusters,
Pdn (n = 2–40), have been investigated by performing molecular-dynamics
simulations based on a Lennard-Jones type pair potential.  ...
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Main observed results are that
palladium clusters prefer three-dimensional structures
and
spherical clusters of medium size appear to have five-fold symmetry.
...
The well-known ground-state structure of 7-atom cluster ...[

(image from Physical Review B 72 (2005) 115421 by Rogan et al) ]...

Pd7 is ... a pentagonal bipyramid
...
A Five-fold ring is a common backbone leading to a nearly perfect icosahedral 
form of Pd13. ...[

(image from Physical Review B 72 (2005) 115421 by Rogan et al) ]...

In the particular case of Pd13, the icosahedral configuration, a well-known magic 
structure, is predicted. ...
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The double icosahedral structure ... is ... found for Pd19 ...[ 

(image from Pnanotechnology 19 (2008) 205701 by Rogan et al) ]...

another well-known magic size ... There are 5 hollow sites on the equatorial ring of 
the Pd19 structure. ...".

It is interesting to compare the Pd19 double icosahedral stack with the multiple 
icosahedral stack of the QuasiCrystal close-packing of tetrahedra
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described in the paper at
http://spahn.engin.umich.edu/publications/documents/2009_glotzer_188.pdf
which shows double-6 tetrahelix structure.

As to the Fuller Jitterbug phase transition possibility, there is a paper by F. Calvo 
and A. Carre Structural transitions and stabilization of palladium nanoparticles
upon hydrogenation Nanotechnology 17 (2006) 1292–1299 in which they said:

Page 105

http://spahn.engin.umich.edu/publications/documents/2009_glotzer_188.pdf
http://spahn.engin.umich.edu/publications/documents/2009_glotzer_188.pdf


"... we investigate the energetic, thermal and dynamical stability of hydrogenated 
palladium nanoclusters containing a few hundred atoms.
At zero temperature, icosahedral clusters favour tetrahedral absorption sites,
while cubic clusters preferentially absorb at octahedral sites.
...
Our first goal is to explore the relative stability of icosahedral and cubic structures 
containing an increasing amount of absorbed hydrogen, at zero temperature. For 
this the optimal geometries are located, and zero-point energy (ZPE) corrections 
are included.
...

[ NOTE THAT ZPE CORRECTIONS ARE TO TAKE INTO ACCOUNT SUCH
PHENOMENA AS THE CASIMIR EFFECT ETC AND ARE ACTUALLY 

NEEDED AND USED ]
...
The ... crossover between icosahedral to cubic structures, is found ...[ at about ]... 
270 atoms.
...
Due to the highly statistical character of our investigation, we had to restrict 
ourselves to specific cluster sizes, built upon the 147-atom Pd cluster.
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At this size, the favoured structure in the pure metal is the three-layer 
icosahedron. ... Several authors ... have emphasized the important influence of 
quantum delocalization on the stable structure of bulk hydrogenated palladium. 
ZPE effects have been proposed by Pitt and Gray to explain the observed 
tetrahedral occupancy of deuterium in palladium ...
In our case, and contrary to the study by Pundt et al on the much larger Pd2057 
cluster ... our analysis suggests that increasing the hydrogen content should favour 
cubic structures over icosahedra. ...
The large icosahedral Pd–H clusters observed by Pundt et al ... could ... be due to a 
structural transition induced by temperature, rather than hydrogen content only. ...".

Jean-Francois Sadoc and Remy Mosseri in their book “Geometric 
Frustration” (Cambridge 2006) said: “... The {3,3,5} polytope [ 600-cell ]contains 
altogether: 120 vertices, 720 edges, 1200 triangular faces, and 600 tetrahedral 
cells ... 
Consider a {3,4,3} polytope [ 24-cell ] which is a regular packing of octahedra on 
S3 [ the 3-sphere in R4 ]. ...
then generate a new polytope ... { 3/4, 3 } ... whose vertices are located at the 
midpoints of the ... [ 96 ] edges ...[ of the ]... {3,4,3}and is a packing of cubo-
octahedra and cubes ... 

... consider a distorted form of this new polytope which amounts to displacing 
consistently the [ 96 ] new vertices on the [ 96 ] edges of the {3,4,3}, away from 
the mid-edges, but in the ratio 1 / T [ where T = (1/2)( 1 + sqrt(5) )  ... 
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Compare this image from the book “New Geometries for New 
Materials” (Cambridge 2006) by Eric A. Lord, Alan L. Mackay, and S. 
Ranganathan: 

]... This changes the cubo-octahedra into icosahedra and distorts each cube into 
five regular tetrahedra ... 

  
... This new polytope, called the snub-{3,4,3}, contains 96 vertices, and is a 
packing of 120 tetrahedra and 24 icosahedra. Upon adding 24 new vertices in the 
centres of the icosahedra, a {3,3,5} polytope [ 600-cell ] is obtained. ...”. 

In the Pd147 images of icosahedron and cuboctahedron structures, think of a 
Fuller Jitterbug/Tensegrity transformation between them and how it might 

push Deuterium nuclei close enough for fusion, and how each fusion reaction 
might trigger further Jitterbug/Tensegrity transformation of the Pd lattice 

thus causing a chain reaction.
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Pd/Ni Clusters for D/H TSC Jitterbug Fusion
Frank Dodd (Tony) Smith Jr. - 2012

viXra 1209.0007

Clusters of Palladium atoms (also clusters of atoms of Nickel and similar elements) 
have two basic structures: 

Icosahedral and Cuboctahedral

1 - Icosahedon <-> Cuboctahedron Jitterbug Transformation

2 - Pd/Ni clusters with absorbed Deuterium or Hydrogen have two states: 
Icosahedral with Tetrahedral absorption sites

Cuboctahedral with Octahedral absorption sites 

3 - Tetrahedral Symmetric Condensation (TSC) in PdDx produces Fusion. 

4 - Icosahedra TSC Fusion Triggers Jitterbug to Cuboctahedra.

5 - Cuboctahedra Jitterbug back to Icosahedra and reload TSC sites.

6 - Repeat the Cycle: 



Akito Takahashi has developed a Tetrahedral Symmetric Condensate (TSC) model 
for fusion D+D+D+D -> 8Be and H+H+H+H -> 4 He in Pd and Ni atomic clusters. 
This paper describes the geometry of Pd/Ni atomic clusters and 
how it enables TSC fusion of D/H within the Pd/Ni clusters. 
The icosahedral state at the beginning of the TSC process is the stable ground state.
The basic TSC structure is a half-icosahedron with 10 approximate tetrahedra 
and approximate octahedron. The tetrahedra and octahedra are approximate 
because they do not fit together exactly within Pd/Ni atomic clusters because they 
must be slightly deformed from exactly regular tetrahedra and octahedra in order 
to fit together in our physical flat 3-dimensional space. 
Details of the deformation are being studied by Klee Irwin and his coworkers 
Fang Fang, Julio Kovacs, and Garrett Sadler. Discussion with them led to the ideas 
described in this paper. 

The vertices of the half-icosahedron and octahedron are positions of Pd/Ni atoms. 
As to the half-icosahedron tetrahedral cells (images adapted from Wikipedia):
The central cell marked TSC is the cell in which the TSC fusion reaction takes 
place at the end of the TSC process. The 3 cells marked D/H (large type) contain 3 
of the 4 D or 4 H nuclei for TSC fusion. The 3 cells marked e contain the electrons 
for those 3 D/H nuclei.  The 3 cells marked D/H (small type) contain 3 D or H 
nuclei that will be reloaded by the Jitterbug process into TSC fusion position. 

The octahedral cell marked D/H e (large type) is located in the atomic cluster 
directly above the TSC cell such that the TSC top face coincides with the bottom 
face of the octahedron. It contains the 4th of the 4 D/H nuclei for TSC fusion and 
its electron.The D/H (small type) outside the octahedral cell is for reloading. 



In TSC fusion the 4 D/H nuclei, Coulomb-shielded by their electron clouds, 
condense at the center of the TSC cell where their fusion produces 8 Be / 4 He. 

Immediately after TSC fusion

the TSC fusion cell and the D/H fuel cells and their associated e cells are empty
but the D/H (small type) reloading cells contain the D/H for Jitterbug reloading.  
The TSC fusion energy released drives the Pd/Ni cluster state by a Jitterbug 
transformation to an expanded cuboctahedral state.  



As Buckminster Fuller showed (Synergetics Macmillan 1975, 1982) a cuboctahedron is 
made up of 8 tetrahedral and 6 half-octahedral cells. 2 of the icosahedral tetrahedra 
correspond by Jitterbug to one of the cuboctahedral half-octahedra. 
The Jitterbug expansion having produced large empty octahedra-type cells, 
the D/H (small type) flow from their smaller tetrahedral cells into the larger empty 
octahedral-type cells

Since the icosahedral cluster state is the stable ground state, 
the reloaded cuboctahedral state goes by Jitterbug transformation 
to the reloaded icosahedral state



whereupon a new cycle of TSC fusion begins: 

(The images above, adapted from Wikipedia, are somewhat oversimplified such as by not 
indicating the reloaded electron cells and the next-order reloading D/H reloading cells.) 



What is the overall structure of the Pd/Ni clusters ? 

There are two basic structures that are Jitterbug Transforms of each other: 
Icosahedral and Cuboctahedral

From vimeo.com/27662398 by Yan Liang (L2XY2) August 2011: "... 
Icosahedral       vertices     Cuboctahedral

       1      

     12+1 = 13                                                 

       42+13 = 55      

     92+55 = 147      ...".
How many TSC fusion sites are in a Pd/Ni cluster ?

A TSC fusion site has (icosahedral phase) a half-icosahedron plus an octahedron. 

The 13-atom Pd/Ni cluster has a full icosahedron (two half-icosahedra) but does 
not have the necessary octahedron and so is not a TSC Fusion Cluster.  

The 55-atom Pd/Ni cluster has a full icosahedron (two half-icosahedra) and 
two octahedra to form 2 TSC fusion sites, so it is a TSC Fusion Cluster of order 2. 

The 147-atom Pd/Ni cluster has the 2 TSC fusion sites of the 55-atom TSC cluster 
plus 12 more half-icosahedra in its outer shells along with octahedra for each, 
so it is a TSC Fusion Cluster of order 14. 



How do the Icosahedral Clusters grow to 147 atoms ? 
Eric A. Lord, Alan L. Mackay, and S. Ranganathan say in 
"New Geometries for New Materials" (Cambridge 2006):
"... The Mackay icosahedron is obtained by packing tetrahedra and octahedra 
around an icosahedron [12 vertices]... 
if an octahedron is placed on every face of an icosahedron, the angular gap 
between neighboring octahedra can be closed by a very small deformation, to bring 
them into face contact [12 + 20 x (6-3)/2 = 42 vertices]...

... The concave regions of the resulting polyhedron can 
be filled by five-rings of tetrahedra [42 + 12 = 54 vertices]... 

   
... The 54-atom Mackay cluster ...[triangles: dark = octahedra; light = tetrahedra]...
The process can be continued ...[with octahedra on each of the 12x5 = 60 outer cell 
faces of 5-rings thus adding 60 x (2/2 + 1/3) = 80 vertices and creating 
12 TSC structures similar to half-icosahedra at the 12 vertices of the cluster. 
This also creates concave places for 30 pairs of tetrahedra adding no vertices 
plus 12 tetra-5-rings adding 12 vertices for a total of 54+80+12 = 146 vertices. 

The 146-atom cluster  has 12+2 = 14 TSC sites]...".



Lord et al use 12, 54, and 146 atoms for Mackay clusters 
while Liang uses 13, 55, and 147 atoms. 

The difference is whether or not the center vertex is counted, that is, 
not so much a real physical difference but a difference in math convention. 

What about more than 147 atoms ? 
As more layers are added, the deformations of tetrahedra and octahedra accumulate 
and eventually destabilize the structures necessary for the TSC fusion process. 
The next Mackay cluster beyond 147 atoms has 147+162 = 309 atoms, 
and it is my guess that 147 atoms is optimal for TSC fusion: 
55 atom clusters have only 2 TSC sites while 147 atom clusters have 2+12 = 14 

and 
309 (and larger) atom clusters may not be sufficiently stable. 

Therefore, in a 147-atom Pd/Ni cluster: 
each full set of TSC fusion events can consume 14x4 = 56 D/H nuclei. 

How many D/H atoms can live in a 147-atom Pd/Ni cluster ? 
F. Calvo and A. Carre say in Nanotechnology 17 (2006) 1292–1299 
"Structural transitions and stabilization of palladium nanoparticles upon hydrogenation":
"... Cuboctahedra ...[and]... icosahedra ... contain exactly the same number of 
atoms. ... In the case of ... the 147-atom Pd cluster ... the favoured structure in the 
pure metal is the three-layer icosahedron. 

 ...". 
Since the minimum full load for Icosa or Cubocta Pd/Ni 147-atom clusters 
is 164 D/H atoms, no more than 3 cycles of full TSC fusion 
(each consuming 56 D/H nuclei) can occur without replenishment of D/H from the 
surroundings of the clusters (such as immersion of the clusters in D/H gas). 



How does TSC Fusion work ? 

Akito Takahashi in Physics of Cold Fusion by TSC Theory by Akito Takahashi 
ICCF17 12-17 August 2012 and J. Condensed Matter Nucl. Sci. 33 (2009) 33-44 
and J. Condensed Matter Nucl. Sci. 1 (2007) 129-141 "... proposed ... deuteron 
fusion process by ... Tetrahedral Symmetric Condensate (TSC) ... 
Every particle in TSC can make central squeezing motion with same velocity, to 
keep charge neutrality of total TSC system ... this squeezing motion can be treated 
as Newtonian mechanics until when four deuterons get into the range (about 5 fm) 
of strong nuclear interaction. ... TSC starts Newtonian squeezing motion to 
decrease linearly its size from about 100 pm radius size to ... the minimum size 
state ... as shown in ... Semi-classical view of squeezing motion of TSC, 
<e> = ( e↓ + e↑ )/2 for QM view at four electron centers ...

[Note that the TSC process is spontaneous not requiring initial stimulus.]



... Classical squeezing motion ends when four deuterons get into the strong force 
range (5 fm) and/or when four electrons get to the Pauli's limit (about 5.6 fm for e-
e distance). Here for Pauli's limit, we used the classical electron radius of 2.8 fm ... 
Since the range of strong interaction is comparable to the classical electron 
diameter (5.6 fm) ... the intermediate nuclear state 8Be* will be formed just after 
the minimum size state ... 
Immediately at ... 8Be* formation ... 4d-cluster shrinks to much smaller size (about 
2.4 fm radius) of 8Be* nucleus, and four electrons should go outside due to the 
Pauli's repulsion for fermions. Shortly in about few fs or less (note; Lifetime of 
8Be at ground state is 0.67 fs), 8Be* will break up into two 4He particles, each of 
which carries 23.8 MeV kinetic energy ... 

when TSC is just formed ... averaged electron position (electron center of 
<e> = ( e↓ + e↑ )/2, Bosonized electron pair ... ) ... locates at vertexes of regular 
cube with tetrahedral combining orbits and outer dilute clouds ... 

... At ... cube ... vertexes ... three Bohr wave functions superpose and electron 
density is about nine times larger than that of outer dilute cloud. Therefore, the 
semi-classical treatment of central squeezing motion by Newtonian is 
approximately fulfilled for "coherent"central averaged momentums for eight 
particles. ...



As soon as 4D/TSC(t=0) state with D2 molecule size (Rdd = 74 pm) is formed ... 
the QM-Langevin equation gives numerical solution for time-dependent Rdd and 
mean relative kinetic energy of d-d pair of a face of 6 TSC (d-e-e-d-type) faces, as 
copied from reference and shown in Fig.10. ...

... The ‘adiabatic’ size of 4D/TSC reaches at a few tens fm size in 1.4 fs, so fast. 
With adiabatic 4D/TSC size around 20 fm, 4D-fusion takes place by ... 

D + D + D + D  -> 8Be* (Ex= = 47.6 MeV: J*) ...
Fusion yield per 4D/TSC generation is calculated by integrating time-dependent 
fusion rate by the Fermi’s first golden rule ... that was very close to 1.0, namely 
100%, during the very small time interval of ca. 2 x 10^(-20) s in the final stage of 
condensation. 
Mean relative kinetic energy of neighboring d-d pair of 4D/TSC-minimum is ca. 
14 keV, which is accidental resembling value to the hot fusion experimental 
devices as ITER (DT plasma). 
...
the quantitative study on the TSC formation probability in D(H)-loaded metal 
systems is yet to be done by solving many-body time-dependent problems under 
organization field of condensed matter. It is challenging work ...". 
The answer to that challenge may be

the Icosahedra <-> Cuboctahedra Jitterbug Transformation. 



What is the Jitterbug Transformation ? 

Icosaahedra and Cuboctahedra both have 12 vertices so that it is possible to 
transform them into each other. Buckminster Fuller called that transformation 

the Jitterbug  

   
(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

To make Cuboctahedra (unit edge length) from Icosahedra (unit edge length) 
choose 6 pairs of Icosahedra triangle faces (white in the above images) and 
lengthen the common edge of each pair by a factor of sqrt(2). That expansion 
flattens each of the triangle pairs to produce 6 square faces of the Cuboctahedron. 
The other Icosahedral 20 - 2x6 = 8 (shaded) triangle faces are rotated and become 
the other 14 - 6 = 8 triangle faces of the Cuboctahedron. 
, 
thus increasing the number of faces from 8+6 = 14 to 8+(6+6) = 20 
while keeping the number of vertices constant at 12. 

There are two ways to choose a diagonal of an Icosahedron triangle face pair in the 
construction, corresponding to the two possible orientations of an Icosahedron. 

Choice of diagonal for one Icosahedra triangle face pair forces (by requiring 
consistency) the choices for all other face pairs of all Icosahedra. 



The triangle faces of the Icosahedron/Cuboctahedron are rotated by a Golden Ratio  

  
(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

angle defined by 
sliding Icosahedron vertices on the edges of a circumscribing Octahedron 
from points dividing edges into Golden Ratio segments 
to points dividing edges into two equal segments 
so that the Octahedron then circumscribes a Cuboctahedron. 
If the edge lengths of the Icosahedron/Cuboctahedron are kept the same 
then the Octahedron surrounding the Cuboctahedron will be an expansion 
of the Octahedron surrounding the Icosahedron. 

Just as in the choice of a Cuboctahedron square diagonal to be compressed, 
there are two ways in which the edge could be divided into Golden Ratio segments, 
corresponding to the two possible orientations of an Icosahedron.

Choice of Golden Ratio segments for one edge forces (by requiring consistency) 
the choices for all other edges.

The volume expansion of the Jitterbug Transformation 
from Icosahedron (unit edge) to Cuboctahedron (unit edge) is: 

Icosahedron volume = (5/12) ( 3 + sqrt(5) ) = 2.18169499
Cuboctahedron volume = (5/3) sqrt(2) = 2.3570226

Icosahedron/Cuboctahedron volume ratio =  0.9256147947

Cuboctahedron/Icosahedron volume ratio = 1.0803630254



20 exact tetrahedra volume = 20 x ( sqrt(2) / 12 ) = 2.357 = cuboctahedron volume
and 
20 exact tetrahedra do not make an exact icosahedron in flat 3-dim space 

 (image from Lord et al)
but have gaps totalling 1.54 steradians (1.54 / 4 pi = 1.54 / 12.57 = 12.25 %)  
so 
the 20-exact-tetrahedron stage of the Jitterbug is NOT an exact unit-edge icosahedron.  

8 of the 20 tetrahedra are Golden Ratio rotated like the red one shown above. 
12 of the 20 tetrahedra are transformed into half-half-octahedra. 

cuboctahedron = 8 tetrahedra + 6 half-octahedra =  
= 8 x ( sqrt(2) / 12 ) + 6 x 2 x ( sqrt(2) / 12 ) = 
= ((2/3) +1) x sqrt(2) = 5sqrt(2) / 3
Since the volume of an octahedon is that of 4 tetrahedra (image from matematicavisuales.com)

the volume of one exact (cyan-type) tetrahedron in the Jitterbug is the same 
as the volume of the half-half-octahedron into which it is transformed. 



Why do Jitterbug Transformations move D/H among the cluster cells ? 

The Jitterbug Transformation proceeds:
from the cuboctahedral state (top left)
to an intermediate state (top right) 
to an icosahedral state (center) 
to another intermediate state (bottom left) 
to a dual cuboctahedral state (bottom right)

(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

and then back up in reverse order to the original cuboctahedral state. 

Since the dual cuboctahedral state interchanges octahedra and cuboctahedra 
with respect to the original cuboctahedral state, 

the D/H fusion fuel nuclei are moved from cell to cell 
by the Jitterbug transformations

thus enabling 
reloading of fusion fuel into the TSC fusion cell sites. 



Pd/Ni and D/H Fusion from Jitterbug TSC: 
Mechanical Analogy 

(with Colt Series 80 Government 10 mm Delta Elite version of Browning's M1911 semi-auto) 

    
"... The M1911 ... use[s] ... the short recoil ... action ... Cycle ...
1. Ready to fire position. [Slide] is locked to barrel, both are fully forward.

[Icosahedral Pd with D atoms in TSC positions]
2. Upon firing, [slide] and barrel recoil backwards a short distance while locked together. Near 
the end of the barrel travel, the [slide] and barrel unlock.

[Firing = D-D Fusion]
3. The barrel stops, but the unlocked [slide] continues to move to the rear, ejecting the empty 
shell and compressing the recoil spring.

[Recoil Spring = Icosahedral Stability Phase induces transformation of Cuboctahedra]
4. The [slide] returns forward under spring force, loading a new round into the barrel.

[Loading New Round = Cuboctahedral D atoms moved to Icosahedral TSC positions]
5. [Slide] locks into barrel, and forces barrel to return to battery.

   

... The very first short-recoil-operated firearm was also the first machine gun, the Maxim gun. 

... Vladimirov also used the short recoil principle in the Soviet KPV-14.5 heavy machine gun. ..." 
(quote from Wikipedia entries on M1911 pistol and on Recoil operation)



n = number of shells
N = number of Pd atom vertices

d = diameter of icosahedral configuration in nm
C = number of cells in icosahedral phase

CT = number of tetrahedral cells in icosahedral phase 
CO = number of octahedral cells in icosahedral phase

n    N     d      C =  CT + CO

0     1   0.27    0 =   0 +  0

icosahedral cuboctahedral

1    13   0.70   20 =  20 +  0

icosahedral cuboctahedral

2    55   1.13  100 =  80 + 20 

icosa cubo

3   147   1.56  280 = 200 + 80 

icosa cubo

4   309   2.00     (icosa and cubo images not shown)



n    N  d(icosa)(nm)

5   561   2.44   12 stages of Jitterbug between 
icosa (top left) and cubo (bottom right):

 
At the 5-shell level the Jitterbug 

transformation is harder to do than at lower levels. 

Also, as the shell level and number of atoms increases 
and the configurations become larger

the icosahedral phase becomes less stable. 

6   923   2.88

7  1415   3.33

8  2057   3.77

9  2869   4.21

10 3871   4.65

11 5083   5.09

12 6525   5.53

( Images from: Polyhedral Clusters by Lord et al; 
Frank and Kasper in Acta Cryst. 11 (1958) 184-190; 
Mackay in Acta Cryst. 15 (1962) 1916-1918; 
vimeo.com/27662398 by Yan Liang (L2XY2) August 2011. 
Data for n, N, and d from Shtaya-Suleiman dissertation Gottingen 2003. )



147-atom Pd clusters have diameter about 1.56 nm 
according to 2003 Gottingen dissertation 
of Mohammed A . M. Shtaya-Sulieman at 
http://webdoc.sub.gwdg.de/diss/2004/shtaya-suleiman/

1.5 nm Pd clusters have been produced at Sandia National Laboratories 
and University of New Mexico Center for Micro-Engineered Materials 
according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts"
at 
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct
%20Article
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye. 

I would like to see an experiment in which  
1.5 nm Pd nanoparticle clusters from Sandia / U. New Mexico 

are immersed in Deuterium to see whether or not TSC fusion takes place. 

http://webdoc.sub.gwdg.de/diss/2004/shtaya-suleiman/
http://webdoc.sub.gwdg.de/diss/2004/shtaya-suleiman/
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


Jitterbug Cold Fusion
Fang said in email 18 July 2011: 
“... the Phi angle = 60 degree – 2 x the Jitterbug angle, 
which equals to the angle between the two opposing outer faces 
of a 20G twist. I was staring at the 20G twist trying to find 
some clues and suddenly this thought hit me and I immediately 
verified it. The following is a review of those two angles ... 

 
...”. 
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Look at the 4 tetrahedra whose exterior faces are marked with 
red dots:

Their faces are parallel to the 4 of the 8 triangular faces of a 
cuboctahedron.

If you add the 4 antipodal faces,
you represent all 8 triangular faces of a cuboctahedron.

The 20 - 8 = 12 remaining tetrahedra fall into 2 sets:

One set of 6 represents 6 of the 20 faces of an icosahedron
that is a + jitterbug transformation of the cuboctahedron
and
the other set of 6 represents 6 of the 20 faces of an 
icosahedron
that is a - jitterbug transformation of the cuboctahedron.

Therefore,
the twisted icosahedron represents through the jitterbug 
transformation
both the cuboctahedron
and
the two orientation states of the icosahedron
(choices of how you take the Golden Ratio of octahedron edges).
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Start with the twisted icosahedron
It is a very open structure as it contains faces parallel to the
8 triangular faces of a cuboctahedron (the most open state of 
the jitterbug).

Consider it to represent a cluster of Palladium atoms
with a lot of Deuterium (magenta dots) in the spaces between the 
atoms.

Now close up the icosahedron by untwisting the 20 so that they
all fall into the close-as-you-can-get-in-flat-3dim icosahedron 
configuration
and
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by doing so
force the deuterium out as jets from each of the 12 pentagon-
cross-section holes.
(only one is shown in the image)

Now consider that the 57-group is the really fundamental 
structure
and that the icosahdron we have been playing with is
the icosahedron outlined in green in the 57-group image.

Of the 12 Deuterium jets being forced out of the green 
icosahedron in the 57-group
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3 (magenta arrows) of the 12 jets go 
to the INTERIOR of the 57-group

Each of those 3 jets go towards one of the outer 5-group on the 
outside opposite the green icosahedron. 
Shown below is one of the 3 jets as it meets a smaller jet from 
its corresponding outer 5-group (cyan pentagon).

The collision of the jets of Deuterium force some of the 
Deuterium nuclei
close enough to each other to fuse into Helium4 Alpha particles.
Thus: COLD FUSION FROM JITTERBUG TRANSFORMATION. 
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57-group Tetrahedra, Faces, Edges and Vertices
Frank Dodd (Tony) Smith, Jr. - 2011 (unless otherwise credited, diagrammatic images are from, 

or adapted from, works of Lord, Mackay and Ranganathan, or from Wolfram Math World, or 
from Mathematica models of Garrett Sadler)

The 26 vertices of the 57-group are shown here numbered from the inside out: 
1 - 4 (blue) are vertices of the central tetrahedron; 
5 - 8 (green) are exterior vertices of the 4 tetrahedra face-joining the center; 
9 - 14 (white) are an octahedron of 6 vertices on the outside of the 57-group; 
15 - 26 (red) are a cuboctahedron of the outermost 12 vertices on the outside of the 
57-group. 

This is an effort to look at structures of the 57-group (edges may not  be exactly accurate) 
in terms of vertices that might be shared if gaps were zero, 
and to compare that with the point of view of  looking at edges or faces or 
tetrahedra that might be shared (or, for tetrahedra, in full contact) if gaps were zero. 
 



If all the 57-group tetrahedra were separate, then there would be:
57 tetrahedra
228 faces = 57x4 = 228
342 edges = 57x6 = 342
228 vertices = 57x4 = 228

If all the tetrahedra were fit together without gaps,
by merging neighboring faces, edges, and vertices,
then there would be:

tetrahedra = 57 = 17 interior + 40 with one exterior face

faces 228 = (17x4 + 40x3) + 40 = 188 + 40 = 94x2 + 40
so that there are
94 merged from a full interior pair 2
40 not merged because exterior faces are not paired
for a total, after merger, of 134 faces of which
94 were merged pairs and 40 were not merged at all.
(The 94 merged pairs have 94x3 = 282 merged vertices,
 but this is NOT a full accounting of vertex mergers because
 the vertices of the 40 exterior faces have been omitted
 as are are mergers of vertices that are not on the same merged face.
A full accounting of all vertices in terms of dodecahedra / partial dodecahedra is 
given below.

edges 342  that after merger become 102 
as described in detail below. 

vertices 228 = 4x20 + 4x10 + 6x8 + 12x5 = 80 + 40 + 48 + 60
so that there are
4 merged from a full dodecahedral 20
4 merged from a partial dodecahedral 10
6 merged from a partial dodecahedral 8
12 merged from a partial dodecahedral 5
for
a total of 4 + 4 + 6 + 12 = 26 merged vertices.



Vertices: 

Seperately, the 57 tetrahedra of the 57-group have: 
57 tetrahedra
228 faces = 57x4 = 228
342 edges = 57x6 = 342
228 vertices = 57x4 = 228

Merged within the 57-group, there are 26 vertices. 

Each of the 26 vertices, if the gaps were non-zero, would split into a number of 
different vertices, one for each tetrahedron sharing that vertex. 

For example: 

each of the 4 blue vertices of the central tetrahedron would split into 20 vertices, 
one for each of 20 tetrahedra in an icosahedron; 

each of the 4 green vertices would split into 10 vertices; 

each of the 6 white vertices would split into 8 vertices; 

each of the red 4x3 = 12 outermost vertices would split into 5 vertices 

for 
a total of 4x20 + 4x10 + 6x8 + 12x5 = 228 vertices if all gaps were non-zero. 

(Note that if the central 4 vertices were not split (as it is possible in flat space for them to have no 
gap) then that would reduce their splitting from 20 vertices to 17 so that 
the split vertex total would then be 228 - 12 = 216. 
Note also that if all 26 vertices were in a large enough configuration that  all 26 were internal and 
so an interior part of an icosahedron, the split vertex total would then be 26x20 = 520.)



The 1 + 4 + 12 = 17 inside tetrahedra (17-group) look like
(in the illustrations here I am closing all the gaps to zero -
you can consider that to be done either by deforming some tetrahedra
or by curving the 3-dim space where they are)

with 17 tetrahedra and (with gaps closed to zero) 4+4+6 = 14 vertices.

Each of the 4 tetrahedra that share a face with the 1 central tetrahedron
is
now sharing its other 3 faces with 3 new tetrahedra
so that
its only exterior elements are its 3 edges that
are not shared with the 1 central tetrahedron.

There are 4x3 = 12 such exterior edges in the 17-group.
At each of them you can add 2 new tetrahedra sharing that edge,
so that
each of those 12 exterior edges becomes the center axis of a 5-group
and is under one of 12 new vertices.

That is effectively adding 12x2 = 24 outside tetrahedra
and 12 outside vertices to get



17+24 = 41 tetrahedra (the 41-group) with 14+12 = 26 vertices.

NOTE THAT AT THIS STAGE ALL THE 5-GROUPS THAT CONTAIN
ONE OF THE 4 TETRAHEDRA AROUND THE CENTRAL TETRAHEDRON
ARE COMPLETE
and
all 26 vertices of the 57-group are present
but
you have to add 16 more tetrahedra
to get the full 16+24 = 40 exterior tetrahedra of the 57-group.
You can do that WITHOUT adding any more vertices, getting

all 57 tetrahedra and 26 vertices.



The 4 blue vertices are the central tetrahedron.

The 4 green vertices are an outer tetrahedron formed by
the outer 4 vertices of the 4 tetrahedra that contact the central tetrahedron.

The 6 white vertices are an octahedron formed by
the outer 6 vertices of the 12 outer tetrahedra of the 1+4+12 = 17-group.

The 12 red vertices are a cuboctahedron formed by
the outer 4x3 = 12 vertices of the 12 outer tetrahedra of the 17+24 = 41-group
and also are the outermost vertices of the 4 icosahedra that intersect
to form the 57-group (3 vertices on each of the outer triangular face
of each of the 4 intesecting icosahedra).

Each of the 26 vertices of the 57-group, if the gaps were non-zero, would split into 
a number of different vertices, one for each tetrahedron sharing that vertex. 

Each of the 4 blue vertices of the central tetrahedron is entirely surrounded by 
other tetrahedra as part of the maximal subgroups of 20 that form icosahedra. 
Each of them would split 



into 20 vertices, one for each of 20 tetrahedra in an icosahedron. Fang Fang has 
noted that the 20 vertices resulting from the splitting can be seen as the 20 vertices 
of a dodecahedron with distortion from a regular dodecahedron being a measure of 
the size of gaps related to the vertex from which the 20 split.

Each of the 4 green vertices would split 

into 10 vertices; 

Each of the 6 white vertices would split 

into 8 vertices; 



Each of the red 4x3 = 12 outermost vertices, being outermost and only sharing with 
4 others of an outside 5-group subset of the 57-group, would split 

into 5 vertices 

for 
a total of 4x20 + 4x10 + 6x8 + 12x5 = 228 vertices if all gaps were non-zero. 

As to how to use dodecahedra-split vertices to do calculations for the 57-group:

1 - There are 26 dodecahera linked together in the 57-group,
so it is more complicated than just seeing how one dodecahedron works,
but looking at one dodecahedron is a start.

2 - Since the dodecahedron is the simplest fullerene, known as C20
because the dodecahedron fullerene is made up of 20 carbon atoms,
and since fullerenes have been studied theoretically and experimentally
a lot in the past couple of decades,
here are a few references to papers about C20 fullerene structure:

http://www.maa.org/mathland/mathtrek_9_18_00.html
general article

http://arxiv.org/abs/chem-ph/9409001
by Peter R. Taylor, Eric Bylaska, John H. Weare,
and Ryoichi Kawai
"... the smallest fullerene, the dodecahedron C20,
has the lowest energy ...[ of ]... 20-atom carbon species ...".

http://www.maa.org/mathland/mathtrek_9_18_00.html
http://www.maa.org/mathland/mathtrek_9_18_00.html
http://arxiv.org/abs/chem-ph/9409001
http://arxiv.org/abs/chem-ph/9409001


http://digitalcommons.unl.edu/cgi/viewcontent.cgi?
article=1019&context=chemzeng
about calculations of stability

http://www.people.vcu.edu/~qwang/_pdfs/02-PRB-Si20.pdf
about similar Silicon 20-atom structure

http://www.lsu.edu/departments/flin/papers/
C20_extend_model_J_Phys_Cond_Matt19_456206.pdf
about Hubbard model for C20

http://citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.4.5197&rep=rep1&type=pdf
about resistance distances

http://arxiv.org/pdf/0905.2951
about structural distortion

Also, a friend of mine (Julian Niles) did his Ph.D. thesis on fullerenes.
Here are three animated gifs from his thesis about distortions of C60,
which may be a bit more complicated than C20 but may be similar enough
for you to sort of visualize some aspects of distortions.
(you might have to look at the images in a web browser to see the animation)

603 C60

http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1019&context=chemzeng
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1019&context=chemzeng
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1019&context=chemzeng
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1019&context=chemzeng
http://www.people.vcu.edu/~qwang/_pdfs/02-PRB-Si20.pdf
http://www.people.vcu.edu/~qwang/_pdfs/02-PRB-Si20.pdf
http://www.lsu.edu/departments/flin/papers/C20_extend_model_J_Phys_Cond_Matt19_456206.pdf
http://www.lsu.edu/departments/flin/papers/C20_extend_model_J_Phys_Cond_Matt19_456206.pdf
http://www.lsu.edu/departments/flin/papers/C20_extend_model_J_Phys_Cond_Matt19_456206.pdf
http://www.lsu.edu/departments/flin/papers/C20_extend_model_J_Phys_Cond_Matt19_456206.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.4.5197&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.4.5197&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.4.5197&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.4.5197&rep=rep1&type=pdf
http://arxiv.org/pdf/0905.2951
http://arxiv.org/pdf/0905.2951
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Edges: 

The 57x6 = 342 edges of the 57 tetrahedra of the 57-group considered separately
merge into 102 edges within the 57-group itself.

Pick one of the four icosahedra of the 57-group,  
whose 20 tetrahedra include the central tetrahedron, 

 

10 tetrahedra have all faces interior to the 57-group.
4 have 4x6 = 24 edges that are part of sets of 5 shared.
6 have 6x5 = 30 edges that are part of sets of 5 shared
and
6x1 = 6 edges that are part of sets of 3 shared.
The other 10 tetrahedra (white) of that icosahedron have one exterior face
Their 10x3 = 30 internal edges are part of sets of 5 shared.
so their 6x5 edges merge to 6 edges.
6x1 = 6 of their external edges are part of sets of 3 shared
and
6x2 = 12 of their external edges are part of sets of 2 shared.
4x3 = 12 of their external edges are part of sets of 2 shared.



The remaining 57 - 20 = 37 tetrahedra do not include the central tetrahedron: 

1 tetrahedron (yellow) sharing a face with the central tetrahedron 
has 6 edges all of which are part of sets of 5 shared; 



3 tetrahedra (green) sharing a face with the yellow tetrahedron
have 3x6 = 18 edges of which
5+5+5 = 15 edges are part of sets of 5 shared and
1+1+1 = 3 edges are part of sets of 3 shared.

15 = three 5-groups (cyan) each sharing two faces with green tetrahedra
have 15x6 = 90 edges of which
3x(3+3+3+3+3) = 45 edges are part of sets of 5 shared and
3x(1+1) = 6 edges are part of sets of 3 shared and
3x(2+3+3+3+2) = 39 edges are part of sets of 2 shared.

18 = two groups of 9:
one group of 9 (red)
with a total of 9x6 = 54 edges of which
3+3+3+3+5+3+3+3+3 = 29 are part of sets of 5 shared and
1+1+1+1+1+1+1 = 7 are part of a set of 3 shared and
2+3+2+2+2+2+3+2 = 18 are part of sets of 2 shared

and



one group of 9 (black)
with a total of 9x6 = 54 edges of which
3+5+3+3+3+3+3+5+3 = 31 are part of sets of 5 shared and
1+1+1+1+1+1+1+1 = 8 are part of sets of 3 shared and
2+2+2+3+2+2+2 = 15 are part of sets of 2 shared

so that

54+30+6+15+45+29+31 = 210 are part of sets of 5 and
6+6+3+6+7+8 = 36 are parts of sets of 3 and
12+12+39 +18+15 = 96 are parts of sets of 2.

There are therefore
210 unmerged edges that are parts of sets of 5 shared
36 unmerged edges that are part of sets of 3 shared
96 unmerged edges that are part of sets of 2 shared

Since 210 + 36 + 96 = 342 = 57x6
all 342 separate vertices of the 57 tetrahedra of the 57-group are accounted for.

After merger there are 210/5 + 36/3 + 96/2 = 42 + 12 + 48 = 102 edges.



Note that this shows that the 57-group can be seen from 4 points of view,
one for each of the 4 icosahedra that share the central tetrahedron. 
If the whole 57-group is viewed as having the structure of a very large tetrahedron, 
then (as Fang has noticed) you can decompose it into 

( images from web site at
http://isis.nmsu.edu/~breakingaway/Lessons/cuttingPH/tetrahedra.html )

4 corner tetrahedra and a central octahedron, 
with 
each of the 4 corner tetrahedra corresponding to 
a 10-group of 10 tetrahedra of one of the 4 icosahedra with an exterior face
and 
the central octahedron corresponding to the 17-group 

of interior tetrahedra. 

http://isis.nmsu.edu/~breakingaway/Lessons/cuttingPH/tetrahedra.html
http://isis.nmsu.edu/~breakingaway/Lessons/cuttingPH/tetrahedra.html


If you want to be a bit more detailed,
you can say that the big tetrahedron should be truncated on all 4 corners,
and that each of the 4 small tetrahedra should be truncated on one corner.

The difference between tetrahedral decomposition point of view 
and 
the intrinsic structural point of view from which 
the interior central 17-group looks more like a tetrahedron than an octrahedron 
and the 4 corner things look more like 4 half-icosahedra than 4 tetrahedra
is that 
the tetrahedral decomposition view shows how the components relate globally to
an overall large tetrahedron structure of the whole 57-group 
while 
the intrinsic structural view shows the local internal structure of the components. 

Both points of view (global and local) are useful.

From the point of view of a chosen icosahedron, the 57-group is made up of:

the icosahedron with 20 tetrahedra marked above with white dots;

a central cluster of 4 tetrahedra,
one sharing a face with the center tetrahedron (yellow)
and
three (green) sharing a face with the yellow tetrahedron;

3 pentagonal pyramid 5-groups marked above with cyan dots (15 tetrahedra);

a band of 18 face-sharing tetrahedra marked above with red and black dots
forming a ring surrounding the icosahedron and the central cluster of 4 tetrahedra.

Note that the band of 18 face-sharing tetrahedra consists of:

3 tetrahedra with no external face but do share a face with a green tetrahedron,
and so are part of the central 17 tetrahedra



and

15 tetrahedra that are in 3 chains of 5,
which 3 chains are separated by the 3 tetrahedra in the central 17.
Each of those 3 chains of 5, one of which is shown here

linked by a black line,
corresponds to one of the 3 pentagonal 5-groups outside the chosen icosahedron.

As is clear from the above image, a chain of 5 combines with its 5-group
to make up half of the 10 equatorial tetrahedra of the icosahedron that
could be formed within the 57-group by that 5-group.



There are 4 ways you can choose an icosahedron from the 57-group.
When you choose a particular one, you get:

If you set the chosen icosahedron aside, 



you can build the rest of the 57-group as follows:
1 - Take the 1+3=4 and put it in face contact with the top face of the icosahedron.
2 - Take the 3 single 1 and slide them (blue arrows) under the 1+3=4 and over the 
icosahedron, filling the big gaps there.
3 - Take the 3 chain 5 and put them in face contact with the 3 single 1. This makes 
a face-to-face closed loop chain of 18 tetrahedra that is indicated by red lines.
4 - Take the 3 pentagon 5 and put them on top of the structure.

This completes the 57-group.

Note that the 3 chain 5 correspond to

the 3 chains of 5 that you see when you look into one of the 4 large faces
of a glass truncated tetrahedron,
and also to 3 of the 12 lines (the other 9 come from the other 3 ways you could 
have chosen an icosahedron from the 57-group) in the Schafli Double-6 or the 12 
Parallel Pair lines both of which are inside the 27-line Configuration.



Consider the 18-tetra closed loop structures for all 4 of the icosahedra within the 
57-group. The configuration of the 4 icosahedra, and therefore of the 4 closed loop 
18-chains, is similar to 4 vertices of a tetrahedron, or, equivalently,
to 4 alternate vertices out of the 8 vertices of a cube or, equivalently,
to 4 alternate triangular faces out of the 8 of a cuboctahedron
(indicated below by red, green, blue, and yellow)

Therefore the 4 closed loop 18-chains describe circulation around each of the 4 
axes of the Fuller Vector Equilibrium cuboctahedron and therefore (since the 
cuboctahedron can be seen as a central figure in the 4-dim 24-cell that is a discrete 
version of the 3-sphere) to circulation around the 4 axes (t,x,y,z) of spacetime.

Of course, since 18x4 = 72 is greater that 57, 
the 4 closed loop 18-chains do share some of their tetrahedra.



Each closed loop 18-chain contains 15 tetrahedra with an exterior face 
and 3 interior tetrahedra. 
If the 10 exterior faces of the chosen icosahedra are as shown with white dots 
and the 5 faces of each of the corresponding 3 pentagonal 5-groups 
are shown with yellow, cyan, and magenta dots in the following two images 

then the remaining 40 - 25 = 15 exterior faces are 
the 15 exterior faces of the closed 18-loop 
which are indicated by red dots in the two images below 



Choosing another of the 4 icosahedra, say the one based on the yellow pentagonal 
5-group, would give the following 18-group structure: 



As to the total count of lines after merger (the image may not show all lines exactly 
accurately, and any errors are my fault in modifying the image from Lord et al): 

 
The 26 vertices of the 57-group are shown here numbered from the inside out: 

1 - 4 (blue) are the 4 vertices of the central tetrahedron.
There are 12 lines from each blue vertex.
5 - 8 (green) are the 4 exterior vertices of the 4 tetrahedra face-joining the center.
There are 9 lines from each green vertex.
9 - 14 (white) are an octahedron of 6 vertices on the outside of the 57-group.
There are 8 lines from each white vertex.
15 - 26 (red) are a cuboctahedron of the outermost 12 vertices on the outside of the
57-group. There are 6 lines from each red vertex.

Since each line connects two vertices, the total number of merged-edge lines
should be ( 4x12 + 4x9 + 6x8 + 12x6 ) / 2 = 204 / 2 = 102 lines.



Faces: 

The 228 = 57x4 faces of the 57 separate tetrahedra of the 57-group
merge into 134 faces of the merged 57-group,
because:

17 of the 57 tetrahedra are interior to the 57-group and
therefore have 17x4 = 68 faces that are part of facing pairs;

40 of the 57 tetrahedra have 1 exterior face of the 57-group
and 3 interior faces so that they have
40x3 = 120 faces that are part of facing pairs and
40x1 = 40 faces that are single and not paired to any other face

so that
the 68 + 120 = 188 paired faces merge to 94 faces
and
the 40 single faces do not merge

resulting in 94+40 = 134 faces in the merged 57-group.

The 94 merged pairs have 94x3 = 282 merged vertices,
but
this is NOT a full accounting of vertex mergers because

mergers of vertices that are not on the same merged face are omitted
and
mergeres of the vertices of the 40 exterior faces are omitted.



Tetrahedra:

The 57 separate tetrahedra do not merge as full tetrahedra,
so that after merger the 57-group still has 57 tetrahedra.

To study paths through the 57-group involving multiple tetrahedra:

1 - Start with this one (out of 6) purple/gold lines (vertex view)
between two antipodal exterior cuboctahedron vertices
that was the middle right one on my earlier image of 6 things.

It is a purple twisted line of 4 segments (5 vertices)
plus (if you change two segments to the gold ones) an oppositely-twisted line.
Note that each line involves one blue vertex of the central tetrahedron,
so the 2 twisted-line connections use 2 of the 4 blue vertices of
the central tetrahedron.



2 - Shorten and straighten (to no twist) the connection path to get

a straight line of 3 purple line segments.
Note that the straight short connection uses the other 2 of
the 4 blue vertices of the central tetrahedron.

Since there are 6 ways to choose pairs of tetrahedron vertices,
one for each of the 6 edges of a the central tetrahedron,
there are 5 more ways to do a similar construction 
corresponding to the 1+5 = 6 antipodal pairs of the exterior cuboctahedon vertices. 

Those 6 lines also correspond to 6 of the lines of the Schlafli Double-6 
in particular 



to the 6 green lines in this stereo image of the Double-6: 

The correspondence is to the 6 green lines shown here in this image 

of the central tetrahedron plus the outermost 4 tetrahedra of the 57-group. 



Showing the embedding of those 1+4 = 5 tetrahedra within the 57-group 
and showing the 6 lines and their external vertices in 6 different colors 

indicates that each of the 6 lines determines one of 
the 6 axes  for a helix axial core within the 57-group. 



3 - Each of the 3 purple line segments of the straight connection
is the axis of a 5-group

which is one of 6 ways you can form the 3x5 = 15-tetrahedron axial core
of a helix.
Note that the central 5-group contains the central tetrahedron,
and note the rotation of the 5-groups as they go up the axis.



4 - If you want to travel along that axis by face-to-face travel,
then you have to add more faces to make the face-to-face connections,
and you can do that by adding two pairs of tetrahedra. For example,
using a left-handed twist

you get a left-twisted helix along the axis made up of 7 tetrahedra.
Note that the total rotation from tetrahedron 1 to tetrahedron 7
is only 1/5 of 360 degrees (that is, it is 72 degrees).



5 - If you want to fill out each of the 4 added tetrahedra
into a full 5-group for each, you end up with 15 + 4x5 = 35 tetrahedra

6 - If you want to fill out the 35 tetrahedra into the full 57-group,
you add 22 more to get

the 57-group. also known as the gamma-Brass Cluster. 



7 - If you add 12 more vertices, and 40 more tetrahedra, you get 

the Augmented gamma-Brass Cluster with 38 vertices and 97 tetrahedra. 

Note that the 4 outermost (orange in the image) triangular faces 
correspond to the 4 triangular faces of a Truncated Tetrahedron

so that the Augmented gamma-Brass Cluster is a tetrahedral-cluster 
representation of a Truncated Tetrahedron. 



8 - If you went inside the Augmented gamma-Brass Cluster Truncated Tetrahedron 
and looked at one of the triangular face corners you would see 
    

something very much like (except for the slight gaps due to trying to assemble a 
cluster of tetrahedra in flat 3-dim space) an icosahedron. 

9 - If you look into a glass Truncated Tetrahedron 

you see 5-chains of faces of half-icosahedra that appear due to reflection. 
There are 3 chains for each of the 4 truncated faces of the Truncated Tetrahedron.  
Those 3x4 = 12 chains correspond to the 12 lines of a Schlafli Double-6. 



The Schlafli Double-6 

is a configuration of 12 lines whose geometry is similar to that of 

a Truncated Tetrahedron and an Augmented gamma-Brass Cluster. 

The 12 lines of the Schlafli Double-6 are a subset of the 27 lines 
of the Configuration of 27 Lines on a General Cubic Surface. 



The 27-line General Cubic Surface Configuration 

 
contains, in addition to the 12 lines of the Schlafli Double-6 (red and green), 
15 more lines (shown in blue) that are of two types: 
3 orthogonal lines (roughly the Cartesian X, Y, Z axes of 3-dim space); 
12 lines in 6 Parallel Pairs, 
each Parallel Pair being parallel to one of the 6 edges of a tetrahedron. 

Each of the 12+15 = 27 lines have 5 points of crossing, 
so the configuration has 27x5 = 135 points. 
In case it might help in visualization, here is a stereo image 

of the dual 27 line 45 point configuration.



Here is how the Double-6 related twelve 5-chains of faces of half-icosahedra that 
appear due to reflection of truncated faces of the Truncated Tetrahedron correspond 
to six pairs of 5-chains of vertices of the 57-group gamma-Brass Cluster. 

Note that each of the chains connects two antipodal external vertices of the 
cuboctahedral outermost substructure. 

Here is how they correspond to the 12 lines of the Schlafli Double-6 on the 
General Cubic Surface (image from mathcurve.com by Ferreol and Esculier)

which surface looks like a continuum version of a Truncated Tetrahedron. 



Now consider the 12 lines of the 6 Parallel Pair subset of 
the 27-line General Cubic Surface Configuration 

which are shown in yellow (image from mathcurve.com by Ferreol and Esculier). 

Note that:

The 12 lines of the Double-6 plus the 12 lines of the Parallel Pairs
 plus the 3 Orthogonal XYZ Axes Lines of the 27-line Cubic Configuration

correspond to 
the 27-dim Exceptional Jordan Algebra J(3,O) 

of 3x3 Hermitian Matrices of Octonions

The lattice version of the J(3,O)o traceless part of J(3,O) is 
the 26-dimensional Lorentz Leech lattice /\25,1

which is the basis for 
a realistic 26-dimensional Bosonic String Theory 

based on E6 structure and World-Lines as Strings

The Weyl Group of the Lie Agebra E6 of order 72x6! = 51,840 is 
the symmetry group of the 27 line Configuration 

(Coxeter, Math. Z. 200 (1988) 3-45).

“... the smallest nontrival string theory that nature allows ... Bosonic 26-
dimensional space-time ... "compactified" on 24 dimensions ...[ has as its ]... 

automorphism group ... the Fischer-Griess Monster M ... 
of order about 10^54 ...”

(quote from James Lepowsky in math.QA/0706.4072) 



Here is an identification of paths through a 57-group with particles: 

 
 

 - neutrino - no color charge - no electric charge
2 point path between 2 antipodal points with no intermediate points  

----------------------------------------------------------------------------------------------------

3 down quarks - one for each color charge - electric charge -1/3

two 5 point paths between 2 antipodal points with 3 intermediate points 



electron - no color charge - electric charge -1
4 point path between 2 antipodal points with 2 intermediate points 

3 up quarks - one for each color charge - electric charge +2/3

----------------------------------------------------------------------------------------------------

 

Path Flow is from the small-ball point to the large-ball point for Particles.  

Path Flow is from the large-ball point to the small-ball point for Antiparticles. 

two 5 point paths between 2 antipodal points with 3 intermediate points 

Each path is between a small-ball point and a large-ball point.

 



What if you regard each tetrahedron in a QC dense-packing as being a 57G ?

Since a 57G has the overall appearance of a tetrahedron, 
make the QC by dense-packing a lot of 57G 
using the method of Chen et al in arXiv 1001.0586
in which the 57G (playing the role of tetrahedra) form clusters that look like 

and have the same periodicity as Clifford algebras. 

That would give you quantum theory from the Clifford algebras / QC dense packings
and 
the fermions of the Standard Model from the paths / Philix in the 57G that 
are being packed (playing the role of tetrahedra). 



The 12 Double-6 lines are in a sense dual to the 12 Parallel Pair lines.

Here is how the Parallel Pair 12 lines correspond to 
six pairs of 5-chain-Pentagons of vertices of the 57-group gamma-Brass Cluster. 

Note that six pairs of pentagons describe a dodecahedron
(image adapted from www.kjmaclean.com/Geometry/dodecahedron.html): 



Since a cube sits (5 ways) inside a dodecahedron 

 

  

(images from wolfram math world and adapted from Steven Dutch web site) 

and 



a tetrahedron sits (2 ways) inside a cube (image adapted from Steven Dutch web site)

dodecahedral/icosahedral Golden Ratio sqrt(5) symmetry 
includes cubic/octahedral/cuboctahedral sqrt(3) symmetry 
which includes tetrahedral sqrt(2) symmetry. 

Those symmetries based on 5 and 3 and 2 (and so also 10 and 6 and 4) 
can also be seen in the 600-cell and the E8 root vectors. 
In the case of the 600-cell, two Golden Ratio copies of which make up 
the 240 root vectors of E8, the 120 vertices can be seen in terms of 
the Clifford-Hopf fibration of the 3-sphere S1 -> S3 -> S2
(S1 = circle or line, S3 = 3-sphere, S2 = 2-sphere base of fibration)
in three different ways (See the book "Geometrical Frustration" by Sadoc and Mosseri):

Ten-fold Screw Axis: (image from Bathsheba Grossman E8 glass)

10 on a vertical axis
5 sets of 10 on 5 circles on an large intermediate torus
5 sets of 10 on 5 circles on a small intermediate torus
10 on a circle in a plane perpendicular to the vertical axis.
There are 1+5+5+1 = 12 Ten-fold Screw Axis fibres,
corresponding to the vertices of an icosahedron in the base 2-sphere



Six-fold Screw Axis: (image from Bathsheba Grossman E8 glass)

20 sets of 6 on 20 circles. There are 20 Six-fold Screw Axis fibres,
corresponding to the vertices of a dodecahedron in the base 2-sphere

Four-fold Screw Axis: (image from Bathsheba Grossman E8 glass)

30 sets of 4 on 30 circles. There are 30 Four-fold Screw Axis fibres,
corresponding to the vertices of an icosidodecahedron in the base 2-sphere.
The vertices as a ball with 8 layers of 30 vertices each,
which 8x30 = 240 vertices correspond to two copies of the 30 sets of 4,
which can be thought of as the 8 circles of 30 
that are often used for graphic pictures of the 240 E8 root vectors. 



E8 lives inside Cl(16)  as Adjoint D3 + Conjugate Spinor D8 

Cl(16) x ...(N times tensor product)... x Cl(16) 
by 8-periodicity is Cl(16N) 

Completion of Union of All Cl(16) Tensor Products 
gives 

hyperfinite II1 factor Algebraic Quantum Field Theory



Water and Tetrahedra
Frank Dodd (Tony) Smith, Jr. - 2011

Water as Cellular Automata

Water Self-Replicating Structures 

Water as Tetrahedral Fluid 

Water as Tetrahedral Quasicrystal 

Water as Tetrahedral Dimers

Water Planet (Earth) and 57-group of Tetrahedra



Water as Cellular Automata
Kier, Cheng, and Testa in Future Generation Computer Systems 16 (1999) 273-289 
say: “... Cellular automata are dynamical computational systems that are discrete in 
space, time and state and whose behavior is specified completely by rules 
governing local relationships. ... Our model is composed of a grid of spaces called
cells on the surface of a torus to remove boundary conditions. Each cell i has four 
tessellated neighbors, j , and four extended neighbors, k, in what is called an 
extended von Neumann neighborhood ... The ... DOS ... programs, collectively 
called Ding Hao, are in the process of being transferred to a Windows operating 
system. ...

... The configurations achieved after many iterations reach a collective organization

... What we observe and record from the cellular automata simulations are 
emergent attributes of a complex system ... 
A ... model of water is that of an extended network of hydrogen-bonded molecules 
that lack a single, identifiable, long-lived structure. The hydrogen bonds 
continually form and break producing a constantly changing mosaic when viewed 
at the molecular system level. This model lends itself to simulation using dynamic 
methods such as cellular automata ... using rules governing the joining and 
breaking of water-designated cells. ...
Two parameters were adopted in our model to govern the probabilities of water 
particles moving in the grid. ... The grid was the surface of a torus to eliminate
boundary conditions. ... 



The breaking probability, PB, is the probability for a molecule at i to break away 
from another at j when there is exactly one occupied j cell ... The value for PB lies 
in the closed unit interval. 
The second parameter, J , describes the movement of a molecular particle at i 
toward or away from the particle at a k cell in the extended von Neumann
neighborhood ... when the intermediate j cell is vacant. J is a positive real number. 
When J = 1, it indicates that the particle, i, has the same probability of movement 
toward or away as for the case when k is empty. When J > 1, it indicates that i has a
greater probability of movement toward an occupied cell, k than when k is empty. 
When J < 1, it indicates that i has a lower probability of such movement. ...
Our studies on water have shown a relationship between PB and J expressed as: 

log J(W) = -1.50 PB(W) + 0.60 
... 
The study also produced an approximate relationship between the breaking 
probability of two joined cells PB(W), and the fraction of free water particles 
associated with a particular temperature ... This observation translates into a 
relationship between a numerical value of the probability rule and the water 
temperature PB(W) = 0.01 T (degrees C). ...
From the dynamics simulating water, several attributes
are recorded.

f0 fraction of cells not bound to other cells;
f1 fraction of cells bound to only one other cell;
f2 fraction of cells bound to two other cells;
f3 fraction of cells bound to three other cells;
f4 fraction of cells bound to four other cells;
fH free hydrogen fraction = 1/2 of fraction of unbound
cell faces;
NHB number of hydrogen bonds per water cell = count of joined faces per cell.

... These attributes characterize the particular configuration associated with a set of
PB and J rules. ... 

A profile of water cells, described by the fraction of each bonding type, f0–f4, for 
each temperature, is shown ... 



... a set of equations relating several physical properties of water to attributes
from the cellular automata simulations are shown ...

... These correlations between simulated water attributes and various physical
properties indicate that the water model we have created with cellular automata has 
significant validity. ...”. 

Kier, Seybold, and Cheng have written a textbook “Modeling Chemical 
Systems Using Cellular Automata” (Springer 2005) on the subject. 



Water Self-Replicating Structures 
Robin J. Speedy in J. Phys. Chem 88 (1984) 3364-3373 says: 
“... pentagonal rings of hydrogen-bonded water molecules ... have the qualities of 
(a) self-replication and (b) association with cavities 
...
Water differs from other liquids in that when it is cooled below 0 degrees C 
thermodynamic properties show increasing fluctuations about their average values, 
with possible divergences at Ts = -46 degrees C.  It is as though the valley on the 
free energy surface ...

... whose minimum determines the properties supercooled water, becomes shallow 
and broad (with respect to some structural order parameter ...), allowing the system 
to sample an increasingly diverse range of structures, and eventually flattens out 
completely so that the valley comes to an end at Ts. ... 
in cold water each molecule is hydrogen bonded to three or four neighbors which 
tend to be tetrahedrally disposed and that, at any instant, the structure can be 
viewed as a single connected three-dimensional ... tetrahedral ... network. 
To account for the anomalies it is then logically sufficient to suppose that there are, 
in the network, some particular structures which are (a) self-replicating and (b) 
associated with cavities. ... 
pentagonal rings of hydrogen-bonded water molecules are self-replicating, in the
sense that the presence of a pentagon biases adjacent regions of the network in 
favor of reproductions of itself and that each pentagon is probably associated with 
a pair of cavities ...



 ... A pair of dodecahedra, for example, can stabilize each other by sharing a 
pentagonal face and therefore tend to cluster together. 
... 
Given the enhanced probability of one pentagon adjacent to a solute, the self-
replicating propensity of the pentagon implies an enhanced probability of more 
pentagons in the region extending perhaps several pentagon diameters away from 
the solute. Therefore, the “influence” of a solute on the solvent need not be 
localized to its immediate solvation shell, or even to that region of the solvent that 
lies within the range of direct interactions, but can be spread diffusely over an 
extended region. ...”. 

Water as Tetrahedral Fluid
Kolafa and Nezbeda in Molecular Physics 84 (1995) 421-434  say:
“... Despite the fact that there are no attractive forces acting between hard 
tetrahedrons, their shape induces, at high densities, a structure which resembles the
structure of liquid water ...
Hard tetrahedrons ... HTH ... exhibit an extreme non-sphericity and their specific 
way of packing ... in ... a fluid of regular hard tetrahedrons ... gives rise to ... the 
structure of water ... with ... pentagonal formations of tetrahedrons from 
'selfreplicating structures' ... 
Liquid water is known to exhibit a number of anomalies, which result from a well-
developed hydrogen-bond network with a more or less regular tetrahedral 
symmetry. ... a purely geometrical theory due to Speedy, based on pentagonal (and 
higher) formations of hydrogen-bonded molecules, seems to be the 'deepest' ... 
insight into the structure of the hydrogen-bond network and hence to explain the 
anomalous properties of water qualitatively ...
For the HTH fluid the functions of main interest are the centre-to-centre ... and 
vertex-to-vertex ... correlation functions. ...
The concept of an irregular distorted but locally tetrahedral network of hydrogen
bonds (HBs) has become a standard tool for describing properties and anomalies of



liquid water. This view has been supported by molecular simulations using 
different potential models and has allowed the study of phenomena such as 
polygons (cycles) in the HB network or the occurrence of various polyhedrons.
...
(1) There is a high probability that an arbitrarily selected molecule has four
neighbours which are tetrahedrally arranged.
(2) The hydrogen-bond network is fully connected (percolated). Two-, three-, and
four-bonded molecules are the most probable.
(3) The conformation of a hydrogen bonded pair of molecules is more likely to
be staggered ... than eclipsed ... 
(4) Of all bridgeless (non-short-circuited) polygons made from hydrogen-bonded
molecules, pentagons and hexagons are the most probable, although neither longer 
polygons are negligible.
(5) Pentagonal rings of bonded molecules form self-replicating structures,
i.e., it is more probable to find a pentagon in the vicinity of another pentagon than 
at a random place. A similar (but weaker) phenomenon occurs for hexagons.
(6) Water at low temperatures (supercooled water) contains bulky polyhedrons 
with pentagonal and hexagonal faces. These polyhedrons are bound by their faces 
in an irregular way. ...

... 
The shortest centre-to-centre distance ... (a) ... face-to-face ...
For ... (b) ... two tetrahedrons ... form a double hydrogen bond with ... a third ... 
for ... (c) ... it is not possible to decide ... which ... face ...is ‘bonded’ ... 



with increasing density/pressure the specific way of packing of the HTHs begins to
dominate ... for the highest density ... BP = 3.5 ...  the centre-to-centre correlation
function ... becomes water-like ... Concentrations of ... bridgeless polygons ...  are 
shown ... for ... hydrogen bond ... distance... 1.7 ... 

... A sharp peak at n = 5 is observed ... The value for n = 8 ... reflect[s] ... two 
pentagons sharing one edge ...
The polygon structure of the HTH may be compared with the structure of water, 
where both pentagons and hexagons are present in approximately equal
numbers ... this difference between water and hard tetrahedrons can be explained 
by the tendency of a pair of bonded water molecules to be in a staggered 
conformation, whereas a pair of face-to-face tetrahedrons prefers an eclipsed 
conformation. ...
Since the role of pentagons in the HTH fluid is even more pronounced
than in water, we ... calculated the pentagon-pentagon correlation function ...

... We can thus conclude that pentagonal rings in the HTH fluid form 'self-
replicating structures': when we consider any edge (pair of 'hydrogen bonded' 
tetrahedrons) of a pentagon, the eclipsed conformation of these two tetrahedrons 
makes it easier for the other three tetrahedrons to form an additional pentagon 
containing this edge ...”. 



Water as Quasicrystal 
Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in 
arXiv 1012.5138 say: 
“...  a fluid of hard tetrahedra undergoes a first-order phase transition
to a dodecagonal quasicrystal, which can be compressed to a packing
fraction of φ = 0.8324. 
By compressing a crystalline approximant of the quasicrystal, the highest packing 
fraction we obtain is φ = 0.8503. 
If quasicrystal formation is suppressed, the system remains disordered, jams, and 
compresses to φ = 0.7858.
Jamming and crystallization are both preceded by an entropy-driven transition 
from a simple fluid of independent tetrahedra to a complex fluid characterized by 
tetrahedra arranged in densely packed local motifs that form a percolating network 
at the transition. ...
Aside from studies of packing, hard tetrahedra have been used to model the 
structure of water. 
... 
In hard particle systems, the potential energy of two particles is considered
infinite if they interpenetrate and zero otherwise. ... hard particles can maximize 
entropy by ordering ... In the limit of infinite pressure, an arrangement with 
maximum packing fraction is stable because it minimizes specific volume and 
Gibbs free energy. One of the simplest shapes for which the packing problem is 
still unsolved is the regular tetrahedron. 
Tetrahedra do not tile Euclidean space. However, if extra space is allowed between 
tetrahedra, or between groups of tetrahedra, dense ordered structures become 
possible. Imagine building a dense cluster, one tetrahedron at a time. As shown ... 
tetrahedral dice are stuck together with modelling putty ... 

... a pentagonal dipyramid (PD) is easily built from five tetrahedra if one allows an 
internal gap of 7.36°. 



Two PDs can share a single tetrahedron to form a nonamer. 

Twelve interpenetrating PDs define an icosahedron with a gap of 1.54
steradians. ...

... a dense, one-dimensional packing given by a linear arrangement of tetrahedra 
with touching faces [is] known as a tetrahelix, or Bernal spiral ... The tetrahelix
maximizes packing density in one dimension. ...



To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with 
4096 tetrahedra. ... The large system undergoes a first order transition on 
compression of the fluid phase and forms a quasicrystal. ... 

... We see that the fraction of tetrahedra belonging to at least one PD increases well 
before jamming or crystallization. 

With increasing pressure, interpenetrating PDs form icosahedra and finally merge 
into a percolating PD network as the fraction of tetrahedral in PD approaches 
unity. ...[The figure shows]... Mean cluster size of interpenetrating PDs ...[and]... 
suggests a percolation transition of the PD network ... at P*p = 58 +/- 2, prior to 
both jamming and crystallization. We do not observe tetrahedratic liquid crystal 
phases ...

... For the large system, the fraction of tetrahedra in icosahedra suddenly drops at 
P* = 62 when crystallization occurs. Comparison with the glass shows that many 
fewer icosahedra remain in the quasicrystal. ... 



Structural changes of the fluid are revealed by the unusual behaviour of its radial
distribution function g(r), as shown ...

... We find that the first peak near r = 0.75σ disappears upon compression at low 
pressure, only to reappear for higher pressure, splitting into two peaks at r = 0.55σ 
and r = 0.80σ. The positions of these peaks are characteristic of face-to-face and 
edge-to-edge arrangements, respectively, within a single PD. 
...
The spontaneous formation of a quasicrystal from the fluid is remarkable ...

 ... it can be seen that the quasicrystal consists of a periodic stack of corrugated 
layers with spacing 0.93σ. The view along the direction of the stacking vector 
reveals details of the structure within the layers. Twelve-fold symmetric rings 
formed by interpenetrating tetrahelices exist throughout the structure. 
The helix chirality is switched by 30° rotations ... 



The structure of the quasicrystal can be understood more easily by examining
the dual representation constructed by connecting the centres of mass of 
neighbouring tetrahedra. In the dual representation, PDs are represented by 
pentagons. The mapping is applied to a layer of an 8000 particle quasicrystal ...

... Recurring motifs are rings of twelve tetrahedra that are stacked periodically to 
form “logs”...

... the symmetry axes of the logs arrange into a non-repeating pattern of squares 
and triangles (tile edge length 1.83σ) – an observation that we confirm in systems 
with 13824 and 21952 particles ... The diffraction pattern obtained by positioning 
scatterers at the centres of tetrahedra shows rings of Bragg peaks, indicating the 
presence of long-range order with twelve-fold symmetry not compatible with 
periodicity. Perfect quasicrystals are aperiodic while extending to infinity; they 
therefore cannot be realized in experiments or simulations, which are, by necessity, 
finite. The observed tilings and diffraction patterns with twelve-fold symmetry are 
sufficient in practice for the identification of our self-assembled structures as 
dodecagonal quasicrystals. ...



Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings. 
The dodecagonal approximant with the smallest unit cell (space group ) has 82
tetrahedra ... 

... and corresponds to one of the Archimedean tilings. At each
vertex we see the logs of twelve-member rings (shown in red) capped by single 
PDs (green). The logs pack well into squares and triangles with additional, 
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

  

... Interpenetrating tetrahelices can also be seen in the approximant ... 
[and in] the dodecagonal quasicrystal ... 

... Tetrahelices containing more than 48 tetrahedra  ... in the N = 13824 system ... 
projected along the twleve-fold axis ... are limited to twelve directions. ... The 
chiralilty ... is switched every 30 degrees. ...   



“Building” and numerically compressing a unit cell of this ideal structure achieves 
a packing fraction of φ = 0.8479. If we compress a 2x2x2 unit cell, the packing 
fraction marginally increases to φ = 0.8503 ... 

... For ease of viewing, the 2x2x2  cell has been periodically continued into a 
2x2x8 cell. ... In the translucent image, the twelvefold logs can be identified. The 
logs arrange into triangle (c) and square (d) tiles with 9.5 and 22 tetrahedra, 
respectively. ... 

Why should square-triangle tilings be preferred for dense packings of
tetrahedra?

First, we compare the packing fraction of the square tile (22 tetrahedra) to
that of the triangle tile (9.5 tetrahedra). 
Their ratio φTriangle / φSquare = 19 / 11√3 ≈ 0.9972 is nearly unity, 
which suggests that tetrahedra pack equally well in both tiles. 
Second, we note that rings comprising the logs are tilted ... and the layers of the
structure are corrugated ... This is a direct consequence of the face-to-face
packing of tetrahedra where neighbouring logs kiss. As a result, the square tile has 
a negative Gaussian curvature while the triangle tile has a positive one. 
Alternating the two tiles produces a net zero curvature in the layers, as observed in 
the quasicrystal and its approximant. ...



Bragg peaks have perfect twelve-fold symmetry in the dodecagonal quasicrystal 
(a), the symmetry is broken to four-fold symmetry in the approximant (b). ...

... As indicated by white dashed lines and ellipsoids, weak Bragg peaks of the 
approximant are shifted slightly from their positions in the quasicrystal. 
... 
the local structure of the ... approximant, the dodecagonal quasicrystal and the 
disordered glass ... are ... only subtly different, and more sensitive measures of 
local order, as ... Fraction of tetrahedra participating in pentagonal dipyramids ... 
and icosahedra ... are required. The crucial step during crystallization is the 
transformation of the percolating PD network into layers, and the elimination of 
icosahedra. ...”. 

Water as Dimers
Chen, Engel, and Glotzer in arXiv 1001.0586 say: 
“... We present the densest known packing of regular tetrahedra with density 
Phi = 4000 / 4671 = 0.856347 ...



... The dimer structures are remarkable in the relative simplicity of the 
4-tetrahedron unit cell as compared to the 82-tetrahedron unit cell of the 
quasicrystal approximant, whose density is only slightly less than that of the 
densest dimer packing. The dodecagonal quasicrystal is the only ordered phase 
observed to form from random initial configurations of large collections of 
tetrahedra at moderate densities. It is thus interesting to note that for some certain 
values of N, when the small systems do not form the dimer lattice packing, they 
instead prefer clusters (motifs) present in the quasicrystal and its approximant, 
predominantly pentagonal dipyramids. This suggests that the two types of packings 
- 

the dimer crystal and the quasicrystal/approximant - 
may compete, raising interesting questions about the relative stability of the two 
very different structures at finite pressure. ...”. 



If you regard a Tetrahedron as a pair of Binary Dipoles 
then the high ( 0.85+) density configurations have the same 8-periodicity 
property as the Real Clifford Algebras:

which is consistent with regarding the 4 vertices of a Tetrahedron 
as the 4 elements of the Cl(2) Real Clifford Algebra, 
isomorphic to the Quaternions,  with graded strucure 1+2+1, 
and so 4 tetrahedra as Cl(4x2) = Cl(8).  
From that point of view, the Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters   
would correspond to a generalized Hyperfinite II1 von Neumann factor  
that gives a natural Algebraic Quantum Field Theory structure to E8 Physics.



Spinor Growth Sequence 
Frank Dodd (Tony) Smith, Jr. - 2012

-----------------------------------------------

0 = Integers

-----------------------------------------------

1 = Real Numbers (basis = {1}) 

-----------------------------------------------

2 = Complex Numbers C (basis = {1,i}) = Cl(1) = half-spinors of Cl(4) Minkowski

These half-spinors are the basis of the conventional Fermionic Fock Space 
Hyperfinite II1 von Neumann Factor Algebraic Quantum Field Theory (AQFT) 

-----------------------------------------------

4 = Quaternions Q  (basis = {1,i,j,k}) = Cl(2) = half-spinors of Cl(6) Conformal 

WHICH CORRESPOND TO TETRAHEDRA

-----------------------------------------------



----------------------------------------------- 

8 = Octonions O (basis = {1,i,j,k,I,J,K,E}) = half-spinors of Cl(8)

WHICH CORRESPOND TO 
Chen-Engel-Glotzer (arXiv 1001.0586 ) DIMER PAIRS OF TETRAHEDRA 

-----------------------------------------------

2^(8/2) = 2^4 = 16 = full spinors of Cl(8) = vectors of Cl(16) 

-----------------------------------------------

2^(16/2) = 2^8 = 256 = 4 x 64 = full spinors of Cl(16) 

These are the basis of the unconventional generalization of 
the Hyperfinite II1 von Neumann Factor 
that I use for Algebraic Quantum Field Theory (AQFT)
-----------------------------------------------
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)
Such a large number as 2^128 is useful in describing 
the inflationary expansion of our universe 
and the production of the large number of particles that it contains. 



The 4-tetrahedra 2-dimer  corresponding to Cl(8) 
has 16 vertices in each basic cell. It takes 16 of those cells to get enough vertices to 
represent the 256 = 16x16 elements of Cl(8): 

The 8-tetrahedra 4-dimer corresponding to C(8)xCl(8) = Cl(16) 
has 32 vertices in each basic cell. It takes 2048 of those cells to get enough vertices 
to represent the 65536 = 32x2048 = 256x256 elements of Cl(16): 

 x  =   ... 2048 cells 
The 8x2048 = 16384 tetrahedra whose 65536 vertices represent Cl(16) form a 
dense ( 85.63 % ) packing of flat 3-dim space. 

A much less dense diamond lattice   in flat 3-dim space can be 
formed from Pearce clusters. Combining Pearce structures with four 57-groups 

gives a 240-polytope made up of two 600-cells that describe the E8 Lie algebra 
which has 248 elements, 240 of which are root vectors. 

What part of the very dense 65536-dim Cl(16) 
forms the very thin diamond lattice with 248-dim E8 
whose symmetry describes a realistic physics model? 



As shown by graded structure, 248-dim E8 is made up of 
the bivector 120 of Cl(16) 

plus 
a 128 Cl(16) half-spinor 8x8 = 64 + 8x8 = 64 

so that only 120+128 = 248 of the 65536 elements of Cl(16) are used for E8. 



In fact, 120+128 = 248-dim E8 can fit inside only one copy of 256-dim Cl(8) 

where the 1 scalar, 6 of 70 middle elements, and 1 pseudoscalar are not used 
and where the physical interpretation of the structure is naturally realistic 
(E8 fermions in Cl(8) odd part, E8 bosons + spacetime in Cl(8) even part). 

The E8 grading      8  28  56  64  56  28   8   can be seen as 

63
8  28  56      1    56  28   8

which as shown by 
Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77
can be contracted to SL(8) + H92 
where 

SL(8) = 63 of 64 = 8x8 Position/Momentum combinations of 8-dim spacetime 

H92 = Heisenberg Algebra with 
gauge boson creation/annihilation operators in the even part 28 + 1 + 28 

and 
fermion creation/annihilation operators in the odd part 8+56 + 56+8

From the Clifford Algebra point of view:

The loose E8 structure sits inside less than 1 / 256 
of the dense packing of 256x256 = 65536-element Cl(16). 

What is the physical interpretation of all that “extra” space ?



Since 4-dim HyperDiamond and 3-dim Diamond and 2-dim Feynman 
Checkerboard and 1-dim Line Segment lattices can be seen as 
sublattices or projections of the 8-dim E8 lattice structure 
 [ Note - Quasicrystals in 4 and 3 and 2 and 1 dimension can be seen as 
irrational slices through the 8-dim E8 lattice structure, 
especially by slicing by the most irrational number, the Golden Ratio, 
thus producing Fibonacci Quasicrystal structure ] 
 

the physical interpretation of the vast “extra” space 
covered by dense Large N 4N Tetra Packing 

but not covered by loose Diamond Lattice Structure 
will be discussed here in terms of E8 Lattice Structure.

Although the 240 root vectors of E8 symmetry are often shown with 30-fold 
symmetry as in the left image below from Bathsheba Grossman’s web site 

E8 can also be seen to have 12-fold (center) and 10-fold (right) symmetries as can 
be seen by rotating Bathsheba Grossman’s 3-dim glass E8 sculptures. 

Such 12-fold symmetry is also characteristic of Tetra/Quasicrystal Packing as 
discussed by Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and 
Glotzer in arXiv 1012.5138 where they describe “... A quasicrystal with packing 
fraction φ = 0.8324 obtained by first equilibrating an initially disordered fluid of 
13824 hard tetrahedra using Monte Carlo simulation and subsequent numerical 
compression ...” and say “... The images show ... opaque and translucent views of 
two rotated narrow slices (c)-(d). The white overlay in (d) shows the distinctive 
twelve-fold symmetry of the dodecagonal quasicrystal. ...



... Corrugated layers with normals along z are apparent in (c). The colouring of 
tetrahedra is based on orientation. ... By compressing a crystalline approximant of 
the quasicrystal, the highest packing fraction we obtain is φ = 0.8503. ...
Aside from studies of packing, 
hard tetrahedra have been used to model the structure of water. ...”. 

Just as water is the medium in which the structures of life live in Earth’s oceans, 
the dense tetrahedra of the Large N 4N Tetra Packing 

are the active vacuum/medium 
necessary for 

Quantum Phenomena in the thin Lattice of E8 HyperDiamond Physics. 

As Schroer said in hep-th/9908021, in any interacting system "... any compactly 
localized operator applied to the vacuum generates clouds of pairs of particle/
antiparticles ...". 

The source of those clouds of pairs of particle/antiparticles is the active 
vacuum/medium of the dense Large N 4N Tetra Packing in which lives the 

thin Lattice of E8 HyperDiamond Physics. 



Earth as a 57-group
Frank Dodd (Tony) Smith, Jr. - 2011

If you think of the chosen icosahedron as Africa, Europe, and West Asia (including 
India) and the opposite 3 pentagonal 5-groups as the Pacific Ocean and
the 15 exterior faces of the 18-cycle as North and South America, Antarctica, 
Australia, Indonesia, Vietnam, China, Korea, Japan and Siberia
then
you see that the Earth has the structure of the 57-group with Africa-Europe-West 
Asia as the Icosahedron chosen from the 4 icosahedra.





To describe tetrahedral packing gaps of the 57-group in detail, 
use dodecahedra at each unsplit vertex where 20 tetrahedra come together (using 
partial dodecahedra at relatively outer vertices) at each of the 26 vertices of the 57-
group and then distort the dodecahedra to account for the gaps of 3-dim flat space.

For the case of a pentagonal 5-group the gaps are pairs of vertices
instead of dodecahedra, and since pairs of points determine lines,
you can compare the lengths of the 5 gap lines of the 5-group.

A simple comparison would be between the cases:
4 of the gap lines zero, all of the gap into one gap line and
all 5 gap lines of equal length, the gap spread evenly.

Then you can calculate the total gap volume, and
since the 5 tetrahedra all have the same volume,
the total volume of the 5-group is 5 x tetrahedron volume plus total gap volume.

The configuration with the smallest total gap volume should be the most dense.

As the following image of diagrams and calculations shows the most dense 
configuration is with all the gap into one gap line.

Note that the diagram text mentions volume calculation, 
when I actually only calculated the area of a cross-section of the volume,
but the relative comparison result may still be the same.

As Fang said “... the gap volume for the five-group case ...[is]... (if we assume the 
tetrahedral edge length is 1) 
1/8 Sin[2Pi-5ArcCos[1/3]] = 11 Sqrt[2]/972, 
thus the ratio 
to the tetrahedral volume (Sqrt[2]/12) is 11:81.





The most interesting dynamic structure is of the 57-group, rather than smaller or 
larger clusters and the key to 57-group dynamic structure is its 18-tetrahedron ring 
structure 

with 3 groups of 5 tetrahedra that fit exactly face-to-face connected by 3 junction 
tetrahedra that contain the gap angles.

Consider these clusters of tetrahdedra:

pentagonal 5-group - maximal density if gap-angle concentrated in one gap
(see calculations above)



icosahedron 20-group - maximal density may be if gap concentrated at one vertex 
(with some other vertices necessarily having partial gaps)
(I have not yet done the calculations)

57-group - 4 icosahedra interpenetrating each other -
maximal density might NOT be with all 4 icosahedra in the icosahedral maximal 
density state, because the 4 icosahedra interpenetrate and it may be that putting one 
icosahedron in maximal state might block others from being put in maximal state.
Also, the 57-group has 4 ring structures of 18 tetrahedra,
one for each of the 4 interpenetrating icosahedra,
so that gaps in the rings should be taken into account.
In short,
the 57-group has more interesting internal structure than either the smaller groups 
within it or the larger groups beyond it.



Pearce 81-group - 4 icosahedra plus 1 center tetrahedron each of whose faces are 
shared with 1 face of 1 of the 4 icosahedra - maximal density may be each of the 4 
icosahedra in the icosahedral maximal density state

Diamond lattice network basis cluster of 4 Pearce 81-groups - maximal density 
may be each of the 4 icosahedra in the icosahedral maximal volume state.

Note that the 600-cell structure with 120 vertices contains two 57-groups as its 
dynamic keystones 

as described on pages 26-28 of my 150 page paper at 
http://tony5m17h.net/TetraJJDECF.pdf
and 



the 240 Polytope with 240 vertices and 600+600 = 1200 cells 
contains four 57-groups as its dynamic keystones 

as described on page 33 of my 150 page paper at 
http://www.valdostamuseum.org/hamsmith/TetraJJDECF.pdf

Note that setting a 57-group as a dynamic keystone chooses one of the four 
icosahedra, so all four dynamic keystone 57-groups are needed to produce 
four 18-tetrahedra rings corresponding to the four axes of the Fuller Vector 
Equilibrium 

  
cuboctahedron and therefore (since the cuboctahedron can be seen as a central 
figure in the 4-dim 24-cell that is a discrete version of the 3-sphere) to circulation 
around the 4 axes (t,x,y,z) of spacetime. 



D = Deuterium = Heavy Hydrogen nucleus has 1 Neutron + 1 Proton 

D + D has 2 Neutrons + 2 Protons 

He = Helium nucleus also has 2 Neutrons + 2 Protons
BUT 

( using Einstein’s E = mc2 )

D+D is heavier than He by 23.8 MeV
( where 1 MeV of energy = about 2 x mass of electron ) 

so 
Fusion of D+D to He produces Energy 

How much Energy ? 

Earth’s Oceans contain a lot of Water, most of which is H2O = HHO 
where H = Hydrogen nucleus = 1 Proton 

but
0.015% = about 1 part per 7,000 of Earth’s Ocean Water is D2O = DDO 

D2O can be extracted by processes such as distillation and chemical exchange. 
 

If 1 / 1,000 of the Earth Ocean D2O were used for Fusion of D+D to He 
the Energy would be enough to sustain

10 billion people consuming energy at the level of 1985 USA 
for 2,000,000 years 

How much would it Cost ? 

The energy equivalent of a gallon of D2O is about equal to 300,000 gallons of fuel oil. 
You can buy a liter of D2O for about $1,000 

which is about 1 cent per gallon of oil (energy equivalent). 



Can D+D to He Fusion be done 
without using the High Energy Input needed by Hot Fusion ? 

Around 1999 at Osaka University, Arata and Zhang filled a tube of Palladium metal 
with Palladium-black which is Palladium particles of size about 5 nanometers 

and injected high-pressure Deuterium gas 
producing, for some batches of Palladium-black,  

Energy and He continuing as long as pressure was maintained. 

Why did only some batches produce Energy ? 
My guess is that the 5-nanometer average size of Palladium particles 

is not the optimal size for D+D to He Fusion Energy
but 

some batches may contain a lot of the optimal size 
which I think is about 1.5 nanometers. 

What is so special about 1.5 nanometers ? 
1.5 nanometers is the size of a cluster of 147 Palladium atoms 

which has two states, 
an Cuboctahedral Metastable State and an Icosahedral Ground State,  

that can transform into each other by a Buckminster Fuller Jitterbug Transformation 

that facilitates the Fusion Energy Process. 



Has anyone gotten consistently reproducible results ? 

Around 2012 at University of LaVerne, Iraj Parchamazad experimented 

with Deuterium gas injected into a chamber containing Palladium embedded in Zeolites 

producing heat Energy in 10 out of 10 runs of the experiment 
with Energy produced on the scale of kiloWatts of power per milligram of Palladium.  

Each Zeolite Cage contains a Palladium atom cluster.
In the Iraj Parchamazad experiments, 

the Zeolite cage size is 1.3 to 2.4 nanometers and each Palladium Cluster 
contains on the order of the optimal 147 atom = 1.5 nanometer size. 



Even though experiments show that D+D to He Fusion works with Palladium Clusters, 
Hot Fusion needs High Temperature / Energy for two Deuterium nuclei 

both of which are have Positive Electric Charge = Coulomb Barrier repelling each other 
so

How can Deuterium nuclei in Palladium Clusters get close enough for Fusion ? 

Julian Schwinger said:
“... in the very low energy cold fusion, one deals essentially with a single state, 

described by a single wave function, all parts of which are coherent ...”.

Akito Takahashi uses a single coherent state of 4 Deuterium nuclei and 4 electrons  
within Palladium Cluster structure for a Tetrahedral Symmetric Condensate process: 

The 4 D = D+D+D+D and 4 electrons are each in Tetrahedral Symmetry. 
Their single coherent state has net Electric Charge = 0, so there is no Coulomb Barrier 

to prevent them from Condensing together close enough for the D+D+D+D to Fuse 
producing an excited Beryllium Be nucleus with 4 protons and 4 neutrons

which then splits into two He nuclei plus 2 x 23.8 = 47.6 MeV Energy, 
much of which Energy is carried away by the 4 electrons after decoherence, when the 
4 electrons can interact with Palladium Cluster electrons and the Zeolite electric field. 



Exactly how can 
Jitterbug Icosa-Cubocta Transformations of 147-atom Palladium Clusters 

facilitate
 Tetrahedral Symmetric Condensate D+D+D+D to Be to He+He + Energy Fusion ?

Deuterium gas is absorbed into 147-atom Palladium Cluster in Icosa Ground State

TSC Fusion heats the Palladium cluster and the Zeolite

The heated Palladium cluster expands to the Cubocta Metastable State 
expelling the He produced by Fusion 

and replacing the Fused Deuterium nuclei with new Deuterium from the gas

The Cubocta Metastable state, loaded with the new Deuterium, 
collapses back to the Icosa Ground State 

Then a new TSC Fusion occurs, 
and the cycle repeats a long as there is Deuterium “ammunition” to fuel the Fusion. 

An analogous process is the Browning M1911 short-recoil action cycle: 

At first, it is loaded and ready to fire (analogous to initial loaded Icosa state) 
Then it is fired (analogous to TSC Fusion) 

Then energy of firing causes ejection and reloading (analogous to Cubocta state) 
Then it goes back, reloaded and ready to fire again (analogous to reloaded Icosa state)

( The same mechanism works for the Maxim Gun and the Soviet KPV-14.5 heavy machine gun. )

Details and references are in the attached paper, 
which is on the web at      http://vixra.org/pdf/1209.0007vC.pdf

Frank Dodd (Tony) Smith, Jr. - 2015

http://vixra.org/pdf/1209.0007vC.pdf
http://vixra.org/pdf/1209.0007vC.pdf


Pd/Ni Clusters for D/H TSC Jitterbug Fusion
Frank Dodd (Tony) Smith Jr. - 2012, 2014, 2015

viXra 1209.0007

Clusters of Palladium atoms (also clusters of atoms of Nickel and similar elements) 
have two basic structures: 

Icosahedral and Cuboctahedral

1 - Icosahedon <-> Cuboctahedron Jitterbug Transformation

2 - Pd/Ni clusters with absorbed Deuterium or Hydrogen have two states: 
Icosahedral with Tetrahedral absorption sites

Cuboctahedral with Octahedral absorption sites 

3 - Tetrahedral Symmetric Condensation (TSC) in PdDx produces Fusion. 

4 - Icosahedra TSC Fusion Triggers Jitterbug to Cuboctahedra.

5 - Cuboctahedra Jitterbug back to Icosahedra and reload TSC sites.

6 - Repeat the Cycle: 
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NOTE - Most of the detailed quantitive discussion in this paper is for Pd / D Fusion 
but Nickel / Hydrogen is very similar to Palladium / Deuterium 
so some of the mutually applicable images etc also indicate Ni / H Fusion. 



Akito Takahashi has developed a Tetrahedral Symmetric Condensate (TSC) model 
for fusion D+D+D+D -> 8Be and H+H+H+H -> 4 He in Pd and Ni atomic clusters. 
This paper describes the geometry of Pd/Ni atomic clusters and 
how it enables TSC fusion of D/H within the Pd/Ni clusters. 
The icosahedral state at the beginning of the TSC process is the stable ground state.
The basic TSC structure is a half-icosahedron with 10 approximate tetrahedra 
and approximate octahedron. The tetrahedra and octahedra are approximate 
because they do not fit together exactly within Pd/Ni atomic clusters because they 
must be slightly deformed from exactly regular tetrahedra and octahedra in order 
to fit together in our physical flat 3-dimensional space. 
Details of the deformation are being studied by Klee Irwin and his coworkers 
Fang Fang, Julio Kovacs, and Garrett Sadler. Discussion with them led to the ideas 
described in this paper. 

The vertices of the half-icosahedron and octahedron are positions of Pd/Ni atoms. 
As to the half-icosahedron tetrahedral cells (images adapted from Wikipedia):
The central cell marked TSC is the cell in which the TSC fusion reaction takes 
place at the end of the TSC process. The 3 cells marked D/H (large type) contain 3 
of the 4 D or 4 H nuclei for TSC fusion. The 3 cells marked e contain the electrons 
for those 3 D/H nuclei.  The 3 cells marked D/H (small type) contain 3 D or H 
nuclei that will be reloaded by the Jitterbug process into TSC fusion position. 

The octahedral cell marked D/H e (large type) is located in the atomic cluster 
directly above the TSC cell such that the TSC top face coincides with the bottom 
face of the octahedron. It contains the 4th of the 4 D/H nuclei for TSC fusion and 
its electron.The D/H (small type) outside the octahedral cell is for reloading. 



In TSC fusion the 4 D/H nuclei, Coulomb-shielded by their electron clouds, 
condense at the center of the TSC cell where their fusion produces 8 Be / 4 He. 

Immediately after TSC fusion

the TSC fusion cell and the D/H fuel cells and their associated e cells are empty
but the D/H (small type) reloading cells contain the D/H for Jitterbug reloading.  
The TSC fusion energy released drives the Pd/Ni cluster state by a Jitterbug 
transformation to an expanded cuboctahedral state.  



As Buckminster Fuller showed (Synergetics Macmillan 1975, 1982) a cuboctahedron is 
made up of 8 tetrahedral and 6 half-octahedral cells. 2 of the icosahedral tetrahedra 
correspond by Jitterbug to one of the cuboctahedral half-octahedra. 
The Jitterbug expansion having produced large empty octahedra-type cells, 
the D/H (small type) flow from their smaller tetrahedral cells into the larger empty 
octahedral-type cells

Since the icosahedral cluster state is the stable ground state, 
the reloaded cuboctahedral state goes by Jitterbug transformation 
to the reloaded icosahedral state



whereupon a new cycle of TSC fusion begins: 

(The images above, adapted from Wikipedia, are somewhat oversimplified such as by not 
indicating the reloaded electron cells and the next-order reloading D/H reloading cells.) 



There is an alternative way to look at the geometry, 
which has a single Palladium nucleus (blue dot) 
at the center where the fusion (orange dot) occurs. 

There is 12 more Paladium nuclei (blue dots) are arranged in an icosahedral 
configuration. 
The 12+1 = 13 Palladium nuclei remain in place throughout fusion and do NOT move 
around. 
Within the icosahedral configuration the 4 Deuterium nuclei (red dots) 
and their 4 electrons (green dots) are at the vertices of a cube 
and are in a single coherent quantum state. 



That state then contracts in a a symmetric way along the cyan lines 
going down to the center of the cube at the central Palladium nucleus (blue dot) 
where the D + D + D + D does Fusionat the orange dot to form 8Be 
which decays to 4He + 4He + 47.6 MeV energy.  



The difference between the two processes is: 

In the Takahashi process the 4D + 4e  quantum state condenses 
to a central point in an empty cell, 
so the collapse is detemined entirely by the quantum state of Deuterium nuclei and 
electrons 

while 

in the alternative geometry the 4D + 4e quantum state condenses 
to a central point where there is a Palladium nucleus 
so the collapse is determined jointly 
by the Palladium nucleus and the quantum state of Deuterium nuclei and electrons. 

Effectively, the central Palladium nucleus can be seen as a quantum attractor 
guiding the condensation of  the quantum state of Deuterium nuclei and electrons.

———————————

I am not sure which case is more active in real fusion processes, 
and do not know exactly how to design an experiment to tell which one is happening, 
but 
that is the sort of thing that should be explored by experiments in the late stages of the 
project. 



What is the overall structure of the Pd/Ni clusters ? 
There are two basic structures that are Jitterbug Transforms of each other: 

Icosahedral and Cuboctahedral
n = number of shells

N = number of Pd atom vertices
d = diameter of icosahedral configuration in nm

C = number of cells in icosahedral phase
CT = number of tetrahedral cells in icosahedral phase 
CO = number of octahedral cells in icosahedral phase

n    N     d      C =  CT + CO

0     1   0.27    0 =   0 +  0

icosahedral cuboctahedral

1    13   0.70   20 =  20 +  0

icosahedral cuboctahedral

2    55   1.13  100 =  80 + 20 

icosa cubo

3   147   1.56  280 = 200 + 80 

icosa cubo

4   309   2.00     (icosa and cubo images not shown)

(Images from: Polyhedral Clusters by Lord et al; Frank and Kasper in Acta 
Cryst. 11 (1958) 184-190; Mackay in Acta Cryst. 15 (1962) 1916-1918; 
vimeo.com/27662398 by Yan Liang (L2XY2) August 2011. Data for n, N, and d 
from Shtaya-Suleiman dissertation Gottingen 2003. )



How many TSC fusion sites are in a Pd/Ni cluster ?
A TSC Fusion Site has (icosahedral phase) a half-icosahedron plus an octahedron. 

The 13-atom Pd/Ni cluster has a full icosahedron (two half-icosahedra) but does 
not have the necessary octahedron and so is not a TSC Fusion Site.  

The 55-atom Pd/Ni cluster has a full icosahedron (two half-icosahedra) and 
two octahedra to form 2 TSC Fusion Site. 

The 147-atom Pd/Ni cluster has the 2 TSC Fusion Sites of the 55-atom TSC cluster 
plus 12 more half-icosahedra in its outer shells along with octahedra for each, 
so it has 14 TSC Fusion Sites. 

How do the Icosahedral Clusters grow to 147 atoms ? 

Eric A. Lord, Alan L. Mackay, and S. Ranganathan say in 
"New Geometries for New Materials" (Cambridge 2006):
"... The Mackay icosahedron is obtained by packing tetrahedra and octahedra 
around an icosahedron [12 vertices]... 
if an octahedron is placed on every face of an icosahedron, the angular gap 
between neighboring octahedra can be closed by a very small deformation, to bring 
them into face contact [12 + 20 x (6-3)/2 = 42 vertices]...

... The concave regions of the resulting polyhedron can 



be filled by five-rings of tetrahedra [42 + 12 = 54 vertices]... 

   
... The 54-atom Mackay cluster ...[triangles: dark = octahedra; light = tetrahedra]...

The process can be continued ...[with octahedra on each of the 12x5 = 60 outer cell 
faces of 5-rings thus adding 60 x (2/2 + 1/3) = 80 vertices and creating 
12 TSC structures similar to half-icosahedra at the 12 vertices of the cluster. 

This also creates concave places for 30 pairs of tetrahedra adding no vertices 
plus 12 tetra-5-rings adding 12 vertices for a total of 54+80+12 = 146 vertices. 

The 146-atom cluster  has 12+2 = 14 TSC sites]...".

Lord et al use 12, 54, and 146 atoms for Mackay clusters 
while Liang uses 13, 55, and 147 atoms. 

The difference is whether or not the center vertex is counted, that is, 
not so much a real physical difference but a difference in math convention. 



What about more than 147 atoms ? 

As more layers are added, the deformations of tetrahedra and octahedra accumulate 
and eventually destabilize the structures necessary for Jitterbug and TSC Fusion. 
The next Mackay cluster beyond 147 atoms has 147+162 = 309 atoms. 

Barretau, Desjonqueres, and Spanjaard in Eur. Phys. J. D. 11 (2000) 395-402 say: 
“...    the icosahedron is the preferred structure at small sizes, and
the critical size at which the relative stability becomes favorable
to cuboctahedrons is N  = 561 for PdN  clusters ...[for which]... 
For N  = 13 the cuboctahedron is ... unstable. 

For N  = 55, 147, and 309 atoms the cuboctahedron is metastable and slightly distorted. 
Its transformation to a perfect icosahedral structure needs an activation energy 
of 12 meV for N  = 55, 28 meV for N  = 147 and 45 meV for N  = 309. 
The activation energies involved in the inverse transformation 
are 61 meV for N  = 55, 51 meV for N  = 147 and 48 meV for N  = 309. 

...[ compare 47.6 MeV for each TSC Fusion event ]...

... The evolution of the potential energy profile of homogeneously relaxed ... PdN 
clusters during the Mackay [Jitterbug] transformation for increasing values of N. 
f is a fraction of the displacements ... f = 0 and 1 correspond to the ... cuboctahedron 
and icosahedron, respectively ...”. 

N = 309 is disfavored for TSC-Jitterbug Fusion with respect to N = 147 for two reasons: 

energy levels are too close for rapid Jitterbug cubocta to icosa transition 

N = 309 Pd Cluster is too large (2 nm) to fit 
through 1.5 nm expanded Sodium Zeolite Y pore



It seems that 147 atoms is optimal for TSC fusion. 

How many D/H atoms can live in a 147-atom Pd/Ni cluster ? 
F. Calvo and A. Carre say in Nanotechnology 17 (2006) 1292–1299 
"Structural transitions and stabilization of palladium nanoparticles upon hydrogenation":
"... Cuboctahedra ...[and]... icosahedra ... contain exactly the same number of 
atoms. ... In the case of ... the 147-atom Pd cluster ... the favoured structure in the 
pure metal is the three-layer icosahedron. 

 ...". 
Since the minimum full load for Icosa or Cubocta Pd/Ni 147-atom clusters 
is 164 D/H atoms, no more than 3 cycles of full TSC fusion 
(each consuming 56 D/H nuclei) can occur without replenishment of D/H from the 
surroundings of the clusters (such as immersion of the clusters in D/H gas). 

How long does it take Deuterium to load into Palladium ? 
Wang, Hara, and Watanabe in Materials Transactions, Vol. 48, No. 3 (2007) pp. 560 to 565 say: 
“... Pure Pd, Pd-4 at%Pt and Pd-8 at%Pt ... powders smaller than 200 mesh (<74 mm ) 
were prepared ... hydrogen absorption ...[by Pd-4 at%Pt]... was extremely fast and 
attained to equilibrium within tens of seconds. Hydrogen absorption by
Pd and Pd-8 at%Pt was also very fast ...”. 
Tens of seconds is much longer than the times for TSC Fusion and for Jitterbug 
so it determines the time duration of one TSC-Jitterbug Fusion Cycle 
and 
for the purpose of rough calculations it seems reasonable to take 

36 seconds = 1/100 hour = time duration of one TSC-Jitterbug Fusion Cycle. 

This time is much shorter than the usual loading time for old-type Cold Fusion 
experiments using Palladium rods, discs, much-larger-than 1.5 nm powder, etc 
because there are only 3 layers of Pd atoms in 1.5 nm 147-atom Pd clusters. 

 



What is the Jitterbug Transformation ? 

Icosaahedra and Cuboctahedra both have 12 vertices so that it is possible to 
transform them into each other. Buckminster Fuller called that transformation 

the Jitterbug  

   
(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

To make Cuboctahedra (unit edge length) from Icosahedra (unit edge length) 
choose 6 pairs of Icosahedra triangle faces (white in the above images) and 
lengthen the common edge of each pair by a factor of sqrt(2). That expansion 
flattens each of the triangle pairs to produce 6 square faces of the Cuboctahedron. 
The other Icosahedral 20 - 2x6 = 8 (shaded) triangle faces are rotated and become 
the other 14 - 6 = 8 triangle faces of the Cuboctahedron. 
, 
thus increasing the number of faces from 8+6 = 14 to 8+(6+6) = 20 
while keeping the number of vertices constant at 12. 

There are two ways to choose a diagonal of an Icosahedron triangle face pair in the 
construction, corresponding to the two possible orientations of an Icosahedron. 

Choice of diagonal for one Icosahedra triangle face pair forces (by requiring 
consistency) the choices for all other face pairs of all Icosahedra. 



The triangle faces of the Icosahedron/Cuboctahedron are rotated by a Golden Ratio  

  
(images adapted from Geometrical Frustration by Sadoc and Mosseri (Cambridge 2006))

angle defined by 
sliding Icosahedron vertices on the edges of a circumscribing Octahedron 
from points dividing edges into Golden Ratio segments 
to points dividing edges into two equal segments 
so that the Octahedron then circumscribes a Cuboctahedron. 
If the edge lengths of the Icosahedron/Cuboctahedron are kept the same 
then the Octahedron surrounding the Cuboctahedron will be an expansion 
of the Octahedron surrounding the Icosahedron. 

Just as in the choice of a Cuboctahedron square diagonal to be compressed, 
there are two ways in which the edge could be divided into Golden Ratio segments, 
corresponding to the two possible orientations of an Icosahedron.

Choice of Golden Ratio segments for one edge forces (by requiring consistency) 
the choices for all other edges.

The volume expansion of the Jitterbug Transformation 
from Icosahedron (unit edge) to Cuboctahedron (unit edge) is: 

Icosahedron volume = (5/12) ( 3 + sqrt(5) ) = 2.18169499
Cuboctahedron volume = (5/3) sqrt(2) = 2.3570226

Icosahedron/Cuboctahedron volume ratio =  0.9256147947

Cuboctahedron/Icosahedron volume ratio = 1.0803630254



Why do Jitterbug Transformations move D/H among the cluster cells ? 

The Jitterbug Transformation proceeds:
from the cuboctahedral state (top left)
to an intermediate state (top right) 
to an icosahedral state (center) 
to another intermediate state (bottom left) 
to a dual cuboctahedral state (bottom right)

(images from Synergetics by Buckminster Fuller (Macmillan 1975, 1982))

and then back up in reverse order to the original cuboctahedral state. 

Since the dual cuboctahedral state interchanges octahedra and cuboctahedra 
with respect to the original cuboctahedral state, 

the D/H fusion fuel nuclei are moved from cell to cell 
by the Jitterbug transformations

thus enabling 
reloading of fusion fuel into the TSC fusion cell sites. 



Pd/Ni and D/H Fusion from Jitterbug TSC: 
Mechanical Analogy 

(with Colt Series 80 Government 10 mm Delta Elite version of Browning's M1911 semi-auto) 

    
"... The M1911 ... use[s] ... the short recoil ... action ... Cycle ...
1. Ready to fire position. [Slide] is locked to barrel, both are fully forward.

[Icosahedral Pd with D atoms in TSC positions]
2. Upon firing, [slide] and barrel recoil backwards a short distance while locked together. Near 
the end of the barrel travel, the [slide] and barrel unlock.

[Firing = D-D Fusion]
3. The barrel stops, but the unlocked [slide] continues to move to the rear, ejecting the empty 
shell and compressing the recoil spring.

[Recoil Spring = Icosahedral Stability Phase induces transformation of Cuboctahedra]
4. The [slide] returns forward under spring force, loading a new round into the barrel.

[Loading New Round = Cuboctahedral D atoms moved to Icosahedral TSC positions]
5. [Slide] locks into barrel, and forces barrel to return to battery.

   

... The very first short-recoil-operated firearm was also the first machine gun, the Maxim gun. 

... Vladimirov also used the short recoil principle in the Soviet KPV-14.5 heavy machine gun. ..." 
(quote from Wikipedia entries on M1911 pistol and on Recoil operation)



 

How does TSC Fusion work ? 

Akito Takahashi in Physics of Cold Fusion by TSC Theory by Akito Takahashi 
ICCF17 12-17 August 2012 and J. Condensed Matter Nucl. Sci. 33 (2009) 33-44 
and J. Condensed Matter Nucl. Sci. 1 (2007) 129-141 "... proposed ... deuteron 
fusion process by ... Tetrahedral Symmetric Condensate (TSC) ... 
Every particle in TSC can make central squeezing motion with same velocity, to 
keep charge neutrality of total TSC system ... this squeezing motion can be treated 
as Newtonian mechanics until when four deuterons get into the range (about 5 fm) 
of strong nuclear interaction. ... TSC starts Newtonian squeezing motion to 
decrease linearly its size from about 100 pm radius size to ... the minimum size 
state ... as shown in ... Semi-classical view of squeezing motion of TSC, 
<e> = ( e↓ + e↑ )/2 for QM view at four electron centers ...



[Note that the TSC process is spontaneous not requiring initial stimulus.]
... Classical squeezing motion ends when four deuterons get into the strong force 
range (5 fm) and/or when four electrons get to the Pauli's limit (about 5.6 fm for e-
e distance). Here for Pauli's limit, we used the classical electron radius of 2.8 fm ... 
Since the range of strong interaction is comparable to the classical electron 
diameter (5.6 fm) ... the intermediate nuclear state 8Be* will be formed just after 
the minimum size state ... 
Immediately at ... 8Be* formation ... 4d-cluster shrinks to much smaller size (about 
2.4 fm radius) of 8Be* nucleus, and four electrons should go outside due to the 
Pauli's repulsion for fermions. Shortly in about few fs or less (note; Lifetime of 
8Be at ground state is 0.67 fs), 8Be* will break up into two 4He particles ...[ with 
energy released of about 47.6 MeV, mostly as photons of a few keV energy each ]
... when TSC is just formed ... averaged electron position (electron center of 
<e> = ( e↓ + e↑ )/2, Bosonized electron pair ... ) ... locates at vertexes of regular 
cube with tetrahedral combining orbits and outer dilute clouds ... 

... At ... cube ... vertexes ... three Bohr wave functions superpose and electron 
density is about nine times larger than that of outer dilute cloud. Therefore, the 
semi-classical treatment of central squeezing motion by Newtonian is 
approximately fulfilled for "coherent"central averaged momentums for eight 
particles. ...

As soon as 4D/TSC(t=0) state with D2 molecule size (Rdd = 74 pm) is formed ... 



the QM-Langevin equation gives numerical solution for time-dependent Rdd and 
mean relative kinetic energy of d-d pair of a face of 6 TSC (d-e-e-d-type) faces, as 
copied from reference and shown in Fig.10. ...

... The ‘adiabatic’ size of 4D/TSC reaches at a few tens fm size in 1.4 fs, so fast. 
With adiabatic 4D/TSC size around 20 fm, 4D-fusion takes place by ... 

D + D + D + D  -> 8Be* (Ex= = 47.6 MeV: J*) ...
Fusion yield per 4D/TSC generation is calculated by integrating time-dependent 
fusion rate by the Fermi’s first golden rule ... that was very close to 1.0, namely 
100%, during the very small time interval of ca. 2 x 10^(-20) s in the final stage of 
condensation. 
Mean relative kinetic energy of neighboring d-d pair of 4D/TSC-minimum is ca. 
14 keV, which is accidental resembling value to the hot fusion experimental 
devices as ITER (DT plasma). 
...
the quantitative study on the TSC formation probability in D(H)-loaded metal 
systems is yet to be done by solving many-body time-dependent problems under 
organization field of condensed matter. It is challenging work ...". 



Where does the 47.6 MeV Energy 
from a TSC-Jitterbug Fusion Event go ? 

As Takahashi said “... Immediately at ... 8Be* formation ... 
4d-cluster shrinks to much smaller size (about 2.4 fm radius) of 8Be* nucleus, 

and four electrons should go outside due to the Pauli's repulsion for fermions. 
Shortly in about few fs or less 

(note; Lifetime of 8Be at ground state is 0.67 fs), 
8Be* will break up into two 4He particles . ...”

There are at least 3 possibilities for energy release from 8Be* (Ex = 47.6 MeV): 

1 - Each of the two 4He alpha particles carry away about 23.8 MeV. 
Experiments by Roussetski indicate that this does not occur. 

2 - Takahashi’s Nucleon-Halo BOLEP (burst of low energy photons) process 
producing 1 - 10 keV soft X-rays. 
This is described on the next page. 
Further experiments are needed to show whether or not this is what really happens. 

3 - Schwinger Coherent Electron process: 
Julian Schwinger in 1990 lecture at Universite de Bourgogne said: 
“... in the very low energy cold fusion, one deals essentially with a single state, 
described by a single wave function, all parts of which are coherent ...”.
That is the basic idea of Takahashi’s TSC process. 
At the time of 8Be* formation  by TSC, 
instead of the “... four electrons ... go[ing] outside ...” 
the four electrons should remain part of Schwinger’s “coherent ... single state” 
and 
some of the 47.6 MeV should go to the four electrons.
If the 47.6 MeV were to be shared equally by the two 4He and the four electrons, 
then each 4He alpha particle and each electron would carry about 8 MeV. 
After decoherence of the TSC Fusion state, 
the 4He alpha particles would remain as measurable Fusion Products 
and the electrons would join the Pd metal electrons, thus heating the Pd Cluster. 

If the Pd Clusters were embedded in Zeolite Cages, 
heat from the Pd Cluster would be transferred to the Zeolite, 
from which it could be extracted by the Zeolite-Water process. 

Further experiments are needed to show whether or not this is what really happens.



Takahashi’s Nucleon-Halo BOLEP (burst of low energy photons) process: 

Akito Takahashi said in a September 2014 email message:
“… my recent theory of nucleon-halo model (JCF13, attached) 

maximum alpha-particle energy from 8Be* by 4D-fusion is 17 MeV … 
23.8 MeV alpha particles should not be emitted 
either by the 4D-fusion or by the DD fusion …”. 

His paper JCF13 says 
“… The 8Be* (Ex = 47.6 MeV) may damp its excited energy 

by major BOLEP (burst of low energy photons) process 
from <n-h-h-n> nucleon-helion halo state ...

... to 8Be-ground state … A complex decay scheme is proposed … 

Major decay channel is modeled as an electro-magnetic transition of BOLEP 
to the 8Be-ground state which breaks up into two 46 keV alpha-particles ... 

BOLEP is modeled as emission of ... stochastic burst events 
of ca. 1.5 keV averaged energy photons ... 

Minor channels are modeled as BOLEP transitions to lower ... states 
(Ex = 34, 27.5, 22.98, 22.0, 20.1, 16.6, 11.4 and 3.04 MeV),  

from where two-alpha beak-up channels open ... emit[ting] ... alpha-particles at 
17, 13.8, 11.5, 11, 10, 8.3, 6.9, 5.7 and 1.55 MeV 

... which meets ... with observed data by Roussetski et al ... 
The asymmetric break-up from the Ex = 34 MeV state 

has a branch to emit 5.2 MeV triton, 
which will induce secondary D-t reaction ... to emit 9-19 MeV (En) neutrons ...”. 



Iraj Parchamazad Experiments show Heat from Pd Clusters 
of the size required for Jitterbug / TSC Fusion

The size required for Jitterbug / TSC Fusion is a Palladium atomic cluster whose ground 
state is icosahedral and can easily Jitterbug Transform into a cuboctahedral state 
and whose size is large enough to contain several TSC Fusion Cluster sites, 
which are a half-icosahedron plus an octahedron. 

The 13-atom Pd/Ni cluster (0.70 nm) has a full icosahedron (two half-icosahedra) but 
does not have the necessary octahedron, so it is too small to contain a TSC Fusion 
Cluster site.  

The 2-shell 55-atom Pd/Ni cluster (1.13  nm) has a full icosahedron (two half-
icosahedra) and two octahedra for only 2 TSC Fusion Cluster sites. 

Clusters of between 56 and 147 atoms contain from 2 to 14 TSC Fusion Cluster sites
by partially fillng the 3rd shell of atoms. 

The 3-shell 147-atom Pd/Ni cluster (1.56 nm) has the 2 TSC Fusion Cluster sites of 
the 55-atom Pd/Ni cluster plus 12 more half-icosahedra in its outer shells along with 
octahedra for each, so it contains 14 TSC Fusion Cluster sites. 

Clusters of between147 and 309 atoms contain at least 14 TSC Fusion Cluster sites
The 4-shell 309-atom Pd/Ni cluster is 2.00 nm in size, so it is disfavored with 
respect to the 3-shell 147-atom cluster for use with Sodium Zeolite Y 
whose pore size is 0.74 nm expandable to 1.5 nm. 

Iraj Parchamazad has experimented with Palladium embedded in Zeolites, 
getting reproducible heat production 

in amounts consistent with TSC-Jitterbug Pd-D Fusion: 

47.6 MeV x 14 TSC Sites / 147-atom Pd Cluster x 4.45 x 10^(-17) Watt-Hours / MeV = 
= 2.965 x 10^(-14) Watt-Hours / 147-atom Pd Cluster for each Jitterbug Cycle 

Mass of 147-atom Pd Cluster 147 x 106 x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams 
so a milligram of 147-atom Pd Clusters gives about 1 KiloWatt-Hour each Cycle



Iraj Parchamazad uses Sodium Zeolite Y 
also known as faujasite. The Wikipedia page for faujasite says: 
“... The faujasite framework consists of sodalite cages which
are connected through hexagonal prisms. 
The pores are arranged perpendicular to each other. 
The pore, which is formed by a 12-membered ring, 
has a relatively large diameter of 7.4 Å  [ 0.74 nm ]
The inner cavity has a diameter of 12 Å [1.2 nm ]
and is surrounded by 10 sodalite cages. ...”.

Ruby Carat and Melvin Miles interviewed Iraj Parchamazad of University of La Verne 
in 2012. In that video interview Iraj Parchamazad said that the Zeolite cavity size 
can oscillate and vary, enlarging up to about 2.4 nm. 

A corresponding enlargement of pore size is to about 1.5 nm 
which would permit a 3-shell 147-atom Palladium cluster to enter the Zeolite Cavity. 

Iraj Parchamazad did not use Sandia’s 1.5 nm Palladium clusters in his Zeolite 
but 
used an organometallic solution containing Palladium atoms. 
After putting that into the Zeolite he heated the Zeolite 
to burn off Carbon, Hydrogen, and Oxide 
leaving a Zeolite and some Palladium. 
Then he exposed the Zeolite/Palladium to Deuterium, 
and got excess heat 10 out of 10 times, indicating fusion. 



As to how much Palladium was put into the Zeolite, he found 

To use those results to see how many Palladium atoms were in each Zeolite Cavity, 
look at the detailed structure of Sodium Zeolite Y. 

Each Zeolite Cavity is surrounded by 10 sodalite cages which are arranged in 
a 3-dimensional Diamond network as shown in this image 

from 
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/
slovsit1/english.html
 

http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html
http://www.vurup.sk/sites/vurup.sk/archivedsite/www.vurup.sk/english/products/molek/slovsit1/english.html


The Zeolite Cavity has geometric symmetry related to an isometric trapezoid 
with the 4 holes corresponding to deleting 4 octahedral-type 3-face groups 

The 10 red dots correspond to the 10 sodalite cages.

Each sodalite cage is a 24-vertex truncated octahedron as in this image from Wikipedia 

A more detailed view of a sodalite cage from 
http://som.web.cmu.edu/structures/S099-sodalite.html

has red dots for Oxygen and pink spheres for OH and yellow spheres for Sodium 
and blue tetrahedra for Silicon and green tetrahedra for Aluminum 

It shows that of the 24 vertices of the sodalite cage, 
12 are Aluminum and 12 are Silicon 
so 
each Zeolite Cavity has 10 x 12 = 120 Aluminum atoms. 

http://som.web.cmu.edu/structures/S099-sodalite.html
http://som.web.cmu.edu/structures/S099-sodalite.html


To see the number of Aluminum atoms in each Zeolite Cavity 
look at Iraj Parchamazad’s graph of the weights of Aluminum and Palladium 
and consider that their Atomic Weights are 27 for Aluminum and 106 for Palladium. 
Looking at the graph, 
it appears that the weights are about 7 for Aluminum and 32for Palladium 
so the number of Palladium atoms in each Zeolite Cavity is about 

Npd/z = 120 x ( 32 / 7 ) x ( 27 / 106 ) = 140 atoms

which is roughly equal to the number of atoms (147) in a 3-shell Pd atomic cluster

The 3-shell 147-atom icosahedral Palladium atomic nanocluster 
contains 14 TSC Fusion Sites 

and each TSC Fusion event produces 47.t6 MeV 

47.6 MeV x 14 TSC Sites / 147-atom Pd Cluster x 4.45 x 10^(-17) Watt-Hours / MeV = 
= 2.965 x 10^(-14) Watt-Hours / 147-atom Pd Cluster for each Jitterbug Cycle 

Mass of 147-atom Pd Cluster 147 x 106 x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams 

so that a milligram of 147-atom Pd Clusters 
can produce roughly 1 KiloWatt-Hour

in each TSC-Jitterbug Fusion Cycle

If 36 seconds = 1/100 hour is taken as the Cycle time 
then

a TSC-Jitterbug Fusion device with 1 milligram of Palladium 
in the form of 147-atom Pd clusters with D-Loading 

should produce 100 KiloWatt-Hours in an hour.



147-atom Pd clusters have diameter about 1.5 nanometers.
1.5 nm Pd Clusters have been produced 

at Sandia National Laboratories 
and University of New Mexico Center for Micro-Engineered Materials 

according to a Journal of Catalysis article 
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
at 
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct
%20Article   
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye showing 

“...  ...”. 

Tim Boyle said in email October 2014: 
“... We easily remade the Pd NP just need to get TEM to see what size they are.
If they come out good, we can go ahead and make some for you.
Couple of things.
This is very easy and ya'll may want to do it yourselves 
(esp after the next couple of comments).
Simply dissolve Pd-acetate in MeOH and stir for 5 min,
let grow for 20 more and should have your size.
The problem is these will continue to grow and plate out onto the sides of the container,
unless you use a substrate.
Would you want these on a substrate, then that'll need to be supplied.
If we make it, we'd have to send it as a solution ...
could you handle this and could you use it?
It won't be a powder, which I think is what you want.
We can dry it down to a powder but not sure what size that will be
or how they'd cluster and how they'd redisperse or in what solvent.
we can try to deposit the materials on a number of surfaces and just let it dry.
Again, not sure how the clustering of these particles will occur.
A gram will take about 2.5 g of Pd(Oac)2 which we have but will need replaced. ...”.

http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article
http://www.flintbox.com/public/filedownload/2871/2011-038%20Science%20Direct%20Article


I would like to see experiments 
with Zeolite directly using Sandia 1.5 nm Palladium NanoClusters. 

If there is difficulty with getting the Sandia Clusters 
to fit into the Sodium Zeolite Y 

then 
I would like to see experiments 

with Zeolite ITQ-37 

which has pore size about 2 nanometers.
(Royal Society of Chemistry, 29 April 2009 and Sun et al, Nature 2009)



Pd D Zeolite Y Fusion
1 - 15 ml of methanol ( MeOH ) in a scintillation vial

2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange

3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms 
by stirring for 5 minutes with unobstructed exposure to room lighting. 

4 - Add 10 mg of 30-40 nm Sodium Zeolite Y Crystals in colloidal suspension 
Each Zeolite Crystal will be Tetrahedral in shape 
At 30-40 nm size each will have about 12 to 16 large Cavities per edge 
About half of the Cavities will be on the Exterior Surface of the Tetrahedral Crystal 
where they will be easily accessible by Pd atom clusters in the colloidal suspension

( Microcrystalline synthetic faujasite )
( ? where can 30-40 nm Zeolite Y be purchased and how much does it cost ? )

5 - Place on elevated stir plate and allow to react undisturbed for 20 minutes. 

During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms) 

Initially the Pd atom clusters are very small (only a few atoms) 
and will migrate into the large Cavities of the Zeolite Crystals and continue to grow 
to size 1.5 nm (147 atoms) at 20 minutes 
Color of colloidal suspension changes from pale yellow to dark green over the 20 min

6 - At 20 minutes Pd-loaded Zeolite (and any remnant Pd still in colloidal suspension) 
are removed and the Pd-loaded Zeolite is dried

7 - Pd-loaded Zeolite is placed in reaction chamber 
where it is exposed to Deuterium gas from tank 
and 
calorimeter measurements are taken to measure any heat 
that might be produced by TSC-Jitterbug fusion 

( analagous to heat produced by  Arata and Zhang (replicated by McKubre at SRI) 
with no external power input - only palladium powder + deuterium gas )

https://www.google.com/url?q=http://patentimages.storage.googleapis.com/pdfs/US4372931.pdf&sa=U&ei=-OtbVPL3CdDbsATY3IDQDw&ved=0CCQQFjAE&usg=AFQjCNH29dMdvq2LaoRbBS9nq4J41Q6i4A
https://www.google.com/url?q=http://patentimages.storage.googleapis.com/pdfs/US4372931.pdf&sa=U&ei=-OtbVPL3CdDbsATY3IDQDw&ved=0CCQQFjAE&usg=AFQjCNH29dMdvq2LaoRbBS9nq4J41Q6i4A


After Palladium TSC - Jitterbug Zeolite fusion has been established 
the next step is production of useful amounts of energy. 

Most of the TSC fusion energy is in photons of a few keV energy 

which energy can be used as Heat 

or 

as charge of an UltraCapacitor: 



Heat

According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink: 
“... Zeolite is a mineral that can store up to four times more heat than water ... 
zeolite retains a hundred percent of the heat for an unlimited amount of time ...
When water comes into contact with zeolite it is bound to its surface by means of a 
chemical reaction which generates heat. Reversely, when heat is applied the water is 
removed from the surface, generating large amounts of steam.
The transference of heat to the material does not cause its temperature to rise. Instead, 
the energy is stored as a potential to adsorb water.  The ...[ German Fraunhofer 
Institute ]... scientists used these particular properties to turn zeolite into a thermal 
storage system. They created a storage device and filled it with zeolite pellets. 
To charge the pellets, they exposed them to heat. 
To retrieve the energy they simply added water. ...”. 

Here is my design for a TSC-Jitterbug Zeolite Pd-D fusion heat engine: 

( Zeolite-Pd  images adapted from 
Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html )

D2O Heavy Water is used to take heat from the Zeolite to make steam so that Hydrogen 
from H2O does not poison the TSC-Jitterbug process by replacing Deuterium in the 
Palladium nanoclusters, a possible problem pointed out by Melvin Miles. 
D20 heavy water from Fisher Scientific costs about $1,000 per liter for 99.8 atom % D. 

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html
http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html


Preparation of  
Sodium Zeolite Y has unit cell size about 2.5 nanometers 
which corresponds to the edge-length per cavity of its overall tetrahedral structure. 

According to http://www.google.com/patents/US20040047803
“... Synthesis and stabliisation of nanoscale zeolite particles ...  
Zeolite Y is of great interest … Zeolite crystals prepared under conventional synthesis 
conditionsnfrequently have a mean particle size of between 1 and 5 μm. … it would ... 
be useful if the zeolite particles were sufficiently small to form a colloidal suspension … 
Mono- or di-saccharides can be used to keep the crystal size of faujasite (zeolite X and 
Y) small
… Sucrose, dextrose or other saccharides are added to a conventional aluminium 
silicate reaction mixture obtained by mixing aqueous alkali metal silicate and alkali 
metal aluminate solutions at low temperatures, followed by ageing and hydrothermal 
synthesis. Crystal sizes of between about 30 and 40 nm are claimed …”.

According to a Journal of Catalysis article by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts" 
“... room temperature reduction of Pd(OAc)2 in MeOH is slow enough to produce a 
suspension of ... metal-phase ... Pd NPs. ...
 A Pd-NP/C catalyst was prepared by mixing the carbon support into the suspension of 
Pd NPs and evaporating the solvent. Aggregate formation was a concern, as there were 
no capping agents to prevent particle growth. Therefore, the nanoparticles were 
collected quickly before substantial aggregation could occur. ... this technique is general 
and can be extended to other powder supports. ...”.

An “other powder support” that would be useful for TSC-Jitterbug fusion energy  
would be 30-40 nanometer Zeolite Y Crystals in colloidal suspension. 

As the Pd nanoclusters “... grow for 20 ... min ...” up to size 1.56 nm for the 147 atom 
size that is optimal for TSC-Jitterbug fusion, 
they are small enough to fit into the Exterior Cavities of the Zeolite Y Crystals 

( which are have average pore opening 0.74 nm and cavity size 1.2 nm 
but which sizes can oscillate to be up to about twice those sizes )

Due to the open structure of the Zeolite Y Crystals, growth up to the 147 atom size 
can continue inside the Exterior Cavities of the Zeolite Y Crystals. 

As soon as the Pd nanoclusters have grown to the 147 atom size the solvent can be 
evaporated and the powder of 30-40 nm Zeolite Y Crystals loaded with Palladium 
can be collected and placed in the TSC-Jitterbug Fusion Reaction Chamber for 
exposure to Deuterium gas and heating the Zeolite Y Crystals by fusion energy. 

http://www.google.com/patents/US20040047803
http://www.google.com/patents/US20040047803


As to how many of the 30 nanometer Zeolite Y Crystal Cavities are Exterior 
( and therefore easily accessible to the Pd nanoclusters in colloidal suspension ) 

the Zeolite Y Crystal has tetrahedral structure and each unit cell with 1 Cavity is 2.5 
nanometers so a 30 nm Zeolite Y Crystal would have 30 / 2.5 = 12 cavities per edge 
and its tetrahedral structure would have 12 triangular layers

and a total of 1+3+6+10+15+21+28+36+45+55+66+78 = 364 Cavities  
of which 1+3+6+10+15+21+28+36 = 120 would be Interior Cavities (purple dots) 
and 364 - 120 = 244 would be Exterior Cavities (orange dots) 
so 244 / 364 = 67 % of the Cavities of the 30 nm Zeolite Y Crystals would be Exterior 
and therefore relatively easily accessible to the Pd nanoclusters in the colloidal 
suspension. 

 A 40 nm Zeolite Y Crystal would have 40 / 2.5 = 16 cavities per edge with 16 triangular 
layers 
and 1+3+6+10+15+21+28+36+45+55+66+78+91+105+120+136 = 816 Cavities 
of which 1+3+6+10+15+21+28+36+45+55+66+78 = 364 would be Interior Cavities 
and 816 - 364 = 452 would be Exterior Cavities  
so 452 / 816 = 55 % of the Cavities of the 40 nm Zeolite Y Crystals would be Exterior. 

As to how much Zeolite Y Crystal should be mixed in colloidal suspension 
with Palladium nanoclusters that grow to 147-atom size: 

The atomic mass of a Zeolite Y unit cell is 
( from nptel.ac.in Introduction to Catalysis Lecture 36 Zeolites )

( 56x23 Na + 56x59 AlO2 + 136x60 SiO2 + 264x18 H2O ) = 17,504 
for actual mass = 17504  x 1.66 x 10^(-21) = 2.906 x 10^(-17) milligrams

The atomic mass of a 147-atom Pd nanocluster is 
147x106 = 15,582 
for actual mass = 15,582  x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams

so if all the Cavities of Zeolite Y Crystal were External 
equal masses of Palladium and Zeolite Y Crystal would be optimal 
but 
for 30-40 nm Zeolite Y Crystals only about 2/3 to 1/2 of their Cavities are External 
so 
it may be optimal to use Zeolite Y Crystal mass = 2 x Palladium mass in the colloid. 



UltraCapacitor 

According to a 26 January 2011 PhysOrg.com article by Lisa Zyga:
“... The unique 3D array of nanopores in zeolite-templated carbon ...

( image modified to show 
Zeolite-Templated Carbon framework as Black, Palladium NanoClusters as Purple, 

Ambient Fluid with Deuterium for TSC-Jitterbug Reloading as White, 
Soft X-Rays from TSC-Jitterbug Fusion as Cyan arrows 

that ionize parts of the Zeolite, ejecting electrons (Blue) into the Ambient Fluid 
and leaving positive ions (Red) in the Zeolite-Templated Carbon

thus building up a Capacitance Voltage 
between the Zeolite-Templated Carbon and the Ambient Fluid )  

... enables it to be used as an electrode for high-performance supercapacitors that have 
a high capacitance and quick charge time ... The zeolite-templated carbon consists of
nanopores that are 1.2 nm in diameter ... and that have a very ordered structure ...”. 

Synthesis of Zeolite-Templated Carbon is described in the 2013 Caltech Ph.D. Thesis of Nicholas Stadie 
“... Zeolite-templated carbon (ZTC) materials were prepared ... by ... established 
methods ... 

 
...”.



The ZTC capacitor process converts TSC-Jitterbug fusion energy directly to electricity. 
Since it does not require the Zeolite-heat-water-steam chemical structure 
only the Zeolite Y Crystal geometric configuration is needed 
so all the Zeolite Y can be converted to ZTC carbon configurations 
attached to a single base carbon substrate that acts as a Capacitor Electrode. 

( It would be difficult to use separated Zeolite Y Crystals as an electrode. )

However, 
the ZTC has fewer Exterior Cavities than the colloidal free-floating Zeolite Y Crystals 
because 
each tetahedral structure is attached to the carbon substrate by a base face, 
thus eliminating 1/4 of the Exterior Cavities so that for ZTC Capacitor fusion energy: 

a 30 nm ZTC structure would have 30 / 2.5 = 12 cavities per edge 
and its tetrahedral structure would have 12 triangular layers
and a total of 1+3+6+10+15+21+28+36+45+55+66+78 = 364 Cavities  
of which 1+3+6+10+15+21+28+36+78 = 198 would be Interior Cavities
and 364 - 198 = 166 would be Exterior Cavities (orange dots) 
so 166 / 364 = 46 % of the Cavities of the 30 nm ZTC structures would be Exterior 
and thus relatively easily accessible to the Pd nanoclusters in the colloidal suspension. 

 A 40 nm ZTC structure would have 40 / 2.5 = 16 cavities per edge 
with 16 triangular layers 
and 1+3+6+10+15+21+28+36+45+55+66+78+91+105+120+136 = 816 Cavities 
of which 1+3+6+10+15+21+28+36+45+55+66+78+136 = 500 would be Interior Cavities 
and 816 - 500 = 316 would be Exterior Cavities  
so 316 / 816 = 39 % of the Cavities of the 40 nm ZTC structures would be Exterior. 

Therefore 
for 30-40 nm ZTC structures only about 1/2 to 1/3 of their Cavities are External
so it may be optimal 
for the number of ZTC Cavities to be 3 x the number of Pd 147-atom nanoclusters.



Can TSC-Jitterbug-Zeolite Fusion produce Abundant Cheap Energy 
so that Expensive Competition for geologically concentrated Cheap Oil  

will become unnecessary ? 

Using total Earth Energy Reserves in Terawatt-years, according to M. Taube, in his book 
Evolution of Matter and Energy on a Cosmic and Planetary Scale (Springer-Verlag 

1985), the number of years that 10^10 people could consume energy at the present 
USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

                 Reserves                     Duration 
              (Terawatt-years)                  (years)
Oil                   850                          1   
Gas                   550                          1   
Methane             1,500                          2   
Coal                7,000                          7   
Uranium           1.9 X 10^9               2,000,000   

(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             

Earth supply)                                          
Deuterium         1.9 x 10^9               2,000,000   

(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-
years/year so that 10^10 people could consume energy at the present USA per capita 
rate by using about 1% (one percent) of the solar energy received by Earth. This could 

be done, for example, by building a lot of orbiting solar energy collection dishes and 
beaming the energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy 
is about 3 Terawatt-years/year, so that those sources would be inadequate to support 

10^10 people consuming energy at the present USA per capita rate.



For Everybody on Earth to be Happy, the Abundant Cheap Energy must provide 
a high Standard of Living (current USA standard) for a lot of people (10 billion), and: 

last for a long time (more than decades) - rules out Oil, Gas, Methane, and Coal; 

have no serious radioactive waste - rules out Uranium, Thorium, and Tritium (Lithium);  

have realistically scalable capital cost - rules out Solar which would require Satellite 
collectors with area 1% of pi x 6,000^2 = 1,000,000 km^2 = ( 1,000 km )^2 
or cloud-free collectors on Earth surface with the same area. Less than 100% efficiency 
would require correspondingly larger area of collectors. 

That leaves one possible source of Abundant Cheap Energy for 10 billion people: 

                   Reserves                Duration 
               (Terawatt-years)             years)

Deuterium         1.9 x 10^9               2,000,000   
                 (1/1000 of                                             
                 ocean supply)                    

Since a gram of properly structured Palladium
gives TSC-Jitterbug Pd-D Cold Fusion Energy on the scale of Megawatts: 

1 milligram of Palladium gives a 1 kiloWatt Machine, 
useful for “electric motors, tools, machines and heaters” (Wikipedia)
Such small energy machines could use the ZTC Electric Capacitor technology. 

1 gram of Palladium gives a 1 MegaWatt = 1340 HorsePower Machine, 
useful for “large electric motors; large warships such as aircraft carriers, cruisers, and 
submarines; large server farms or data centers; and some scientific research equipment 
such as supercolliders, and the output pulses of very large lasers. A large residential or 
commercial building may use several megawatts in electric power and heat. ... 
railway... electric locomotives ... typically have a peak power output of 5 or 6 MW, 
although ... Eurostar ... uses more than 12 MW, 
while heavy diesel-electric locomotives typically produce/use 3 to 5 MW ...” (Wikipedia)
C-130 aircraft have 4 engines each with 4300 HorsePower (globalsecurity.org) 
so would need a 4 x 4300 / 1340 = 13 grams of Pd
Such mid-sized energy machines could use, depending on portability and site 
requirements, either Zeolite Steam or ZTC Electric Capacitor technology. 



1 kg of Palladium gives a 1 GigaWatt Machine, 
useful for “large power plants ... HVDC converters have been built with power ratings up  
to 2 GW” (Wikipedia)
Such machines could use either Zeolite Steam or ZTC Electric Capacitor technology, 
using HVDC converters up to 2 GW to convert the ZTC Electric Capacitor DC into AC. 

1,000 kg = 1 ton of Palladium gives 1 TeraWatt. 
The total power used by Humans in 2006 was 16 TW. 
The average lightning strike peaks at 1 TW, but lasts only 30 microseconds. 
Powerful 20th century lasers produce TW, but only for nanoseconds. (Wikipedia)

1,000 tons of Palladium gives 1 PetaWatt. 
The Lawrence Livermore Nova laser has power of 1.25 PW in a 5x10^(-13) sec pulse. 
The total power of sunlight hitting the Earth is about 174 PW. (Wikipedia)

222 tons of Palladium were mined world-wide (based on 2006 and 2007 data, Wikipedia): 

Russia produced 98 tons 
South Africa produced 89 tons 

Canada produced 13 tons
USA produced 11 tons

the rest of the world produced 11 tons



F4 and E8: 
Wrong Assumption: E8 cannot unify Fermions and Bosons. 

Useful Truth: F4 and E8 Lie Algebras have both Commutator 
and AntiCommutator structure.

Frank Dodd (Tony) Smith Jr. - 2012
viXra 1208.0145

Abstract: 

Realistic Physics models must describe both commutator Bosons and 
anticommutator Fermions so that spin and statistics are consistent. 
The usual commutator structure of Lie Algebras can only describe Bosons, 
so a common objection to Physics models that describe both Bosons and Fermions  
in terms of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
is that they violate consistency of spin and statistics by using Lie Algebra 
commutators to describe Fermions. 
However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie 
Algebra F4 can be described using anticommutators as well as commutators. 
This essay uses the periodicity property of Real Clifford Algebras to show 
that E8 can also be described using anticommutators as well as commutators 
so that it may be possible to construct a realistic Physics model 
that uses the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

E8 also inherits from F4 Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

http://vixra.org/abs/1208.0145


Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and 
half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements 
so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics 
and are wrong. 

However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie 
Algebra F4 can be described using anticommutators as well as commutators. 

The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
...



One can ... use a coordinate representation of the oscillators by introducing real 
coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors which satisfy Bose 
commutation rules 
...
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations 
...
Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...". 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure 
from the two copies of F4 embedded in two copies of Cl(8) whose tensor product 
produces Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting 
anticommutator structure from the two copies of F4 embedded in two copies of 
Cl(8) whose tensor product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics, 
so that evaluation of such models as Garrett Lisi's E8 TOE 
and my E8 Physics model at http://vixra.org/abs/1108.0027 should be based 
on other criteria such as consistency with experimental observations.

http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf


Cl(16) contains E8
Cl(16) = 1 + 16  + 120 + 560 + 1820 + ... + 16 + 1= 

= ( (64++ + 64--) + (64+- + 64-+) ) x 256 

Cl(16) = Cl(8)1 x Cl(8)2 where Cl(8)1 contains F41 and Cl(8)2 contains F42

( 8ofF41 x 8ofF42 ) + 28ofF41x1ofCl(8)2 + 28ofF42x1ofCl(8)1 = 64 + 28 + 28 = 120ofE8

( 8+ofF41 + 8-ofF41 ) x ( 8+ofF42 + 8-ofF42 ) gives ( 64++ + 64-- )ofE8 
(because the terms ( 64+- + 64-+ ) are rejected as unphysical mixed helicity)

( The notation -> denotes a Maximal Contraction )

E8 = 120 + ( 64++ + 64-- ) 
E8 -> A7 = SU(8) part of U(8) for 8 position x 8 momentum = 64 generators

- semidirect product with -
28 + 64 + 1 + 64 + 28 Heisenberg Algebra H92 for 

28 gauge bosons for A2xA1xA0 = SU(3)xSU(2)xU(1) plus 
D3 = Spin(2,4) = A3 = SU(2,2) Conformal Gravity 

and for 
64 = 8x8 of 8 components of 8 Fermions

E7.5 ->E7 - semidirect product with - 28+1+28 Heisenberg Algebra H28 
28 = Quaternionic Jordan Algebra J4(Q) =(bijection)=  D4

D4 = Spin(8) = (Standard Model + Gravity) Gauge Bosons

E7 -> E6 - semidirect product with - 27+1+27 Heisenberg Algebra H27 
27 has 3 diagonal generators of Quaternion SU(2) + ( 8 + 8 ) Fermions) + 8 Spacetime vectors

 27 = Octonionic Jordan Algebra J3(O) =(bijection)= J4(Q)o  

E6 -> D5 = Spin(10) - semidirect product with - 16+1+16 Heisenberg Algebra H16 
16 = (26-10)-dim Fermion part of J3(O)o 

E6 = F4 + J3(O)o 26-dim traceless part of 27-dim Jordan Algebra J3(O)

F4 = 8 + 28 + ( 8+ + 8- ) 
F4 -> B3 = ( Spin(6) + S6 ) - semidirect product with - 15+1+15 Heisenberg Algebra H15 

for 15 D3 = Spin(2,4) Conformal Gauge Bosons 
6-dim Conformal Spacetime reduces to M4 Physical Spacetime

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = ( 8+ + 8- ) x 16



Standard Model Higgs: 126, 200, 250 GeV 
by Frank Dodd (Tony) Smith Jr.

Abstract:

In March 2013 at Moriond LHC announced results of data (about 25/fb) 

from the LHC run ending at the long shutdown at the end of 2012.  

As I see it, the ATLAS and CMS digamma channel data are consistent with 

a Higgs Low Mass State at 126 GeV 

and the ATLAS and CMS ZZ to 4l channel data are consistent  with

a Higgs Low Mass State at 126 GeV 

and a Higgs Mid Mass State around 200 GeV 

and a Higgs High Mass State around 250 GeV.

This paper begins with description of 3-state Higgs/Tquark Condensate system,  

then calculation of Higgs mass, 

then Tquark experimental results, 

then Higgs experimental results through Moriond 2013, 

and finally proposals for future physics experiments.   

(References are included in the body of the paper and in linked material.)



      LHC data (about 25/fb) from Halloween 2011 through Moriond 2013:

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system 
in which the Higgs is related to the Primitive Idempotents of the real Clifford Algebra Cl(8). 



The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit for a floating Tquark mass 
as is required in my 3-State Higgs-Tquark System

is for a Higgs mass range that includes all three of its states: 126 GeV, around 200 GeV, and around 250 GeV.  

Pumpkin Eye-Nose-Eye Plots are for LHC data (about 25/fb) up to the long shutdown at the end of 2012: 

Left Eye: ATLAS Higgs ZZ-4l at Moriond 2013
Nose: ATLAS  Higgs digamma at Moriond 2013  
Right Eye: CMS Higgs ZZ-4l at Moriond 2013
 

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value
will be understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\
imposes constraints on both the top quark and Higgs boson masses. 
 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should
not develop an Landau pole for mu < /\ . 
 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not
become negative leading to the instability of the usual SM vacuum. 
 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-
off and have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ]
... 
The upper part of ...[the]... curve corresponds to the triviality bound. 
 
The lower part of ...[the]... curve coincides with the vacuum stability bound 
and the point in the top right-hand corner, where it meets the triviality bound curve, 
is the quasi-fixed infra-red fixed point for that value of /\ . ... 



... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the critical point of the Higgs-Tquark System with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model
That high-mass Higgs is around 250 GeV in the range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary line is based on
Renormalization Group calculations with the result that MH / MT = 1.1 as described by Koichi Yamawaki in
hep-ph/9603293 . 

The Cyan Dot   where the Gold Line leaves the Triviality Boundary to go into our Ordinary Phase is the
middle-mass state of  a 174 GeV Truth Quark and Higgs around 200 GeV.  It corresponds to the Higgs mass
calculated by Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that  
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark condensate 
172 < MT < 175 GeV and 178 < MH < 188 GeV. 
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality Boundary  at which
 
the composite nature of the Higgs as T-Tbar condensate in (4+4)-dim Kaluza-Klein becomes manifest.  
 
 
 
 
The Green Dot       where the Gold Line terminates in our Ordinary Phase 
 
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



As to composite Higgs and the Triviality boundary, Pierre Ramond says in his 
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 
175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves 
according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by
beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs 
mass according to the tree level formula \
m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant 
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda 
is large. In that case, beta_lambda is dominated by the lambda^2 term, which 
drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau 
pole to experimentally accessible regions. 
This means that for a given (large) Higgs mass, 
we expect the standard model to enter a strong coupling regime 
at relatively low energies, losing in the process our ability to calculate. 
This does not necessarily mean that the theory is incomplete, 
only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, 
and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial) 
stems from lattice studies where the coupling is assumed to be finite everywhere; 
in that case the coupling is driven to zero, yielding in fact a trivial theory. 
In the standard model lambda is certainly not zero. ...".



Composite Higgs as Tquark condensate studies by Yamawaki et al have produced 
realistic models that are consistent with my E8 model with a 3-State System: 

1 - My basic E8 Physic model state 
with Tquark mass = 130 GeV and Higgs mass = 126 GeV

2 - Triviality boundary 8-dim Kaluza-Klein state described by Hashimoto, 
Tanabashi, and Yamawaki in hep-ph/0311165 where they say: 
“... "... We perform the most attractive channel (MAC) analysis in the top mode 
standard model with TeV-scale extra dimensions, where the standard model gauge 
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...) 
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet 
region. In order to make the scenario viable, only the attractive force of the top 
condensate should exceed the critical coupling, while other channels such as the 
bottom and tau condensates should not. We then find that the top condensate can be 
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ... 
based on the renormalization group for the top Yukawa and Higgs quartic 
couplings with the compositeness conditions at the scale where the bulk top 
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

3 - Critical point BHL state 
with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark 
condensate ... is based on the RG equation combined with the compositeness 
condition ... start[s] with the SM Lagrangian which includes explicit Higgs 
field at the Lagrangian level ... BHL is crucially based on the perturbative 
picture ...[which]... breaks down at high energy near the compositeness scale /
\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that 
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the 
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ... 
However, thanks to the presence of a quasi-infrared fixed point, BHL 
prediction is numerically quite stable against ambiguity at high energy region, 
namely, rather independent of whether this high energy region is replaced by 
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart 
v within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 
0 in ... the one-loop RG equation ... The composite Higgs loop changes ybart^2 by 
roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 
GeV -> 250 x sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with 
opposite sign pulls it back a little bit to a higher value. The BHL value is then 



given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. The Higgs boson was predicted 
as a tbar-t bound state with a mass MH = 2mt based on the pure NJL model 
calculation1. Its mass was also calculated by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs 
doublet by a composite one formed by a strongly coupled short range 
dynamics (four-fermion interaction) which triggers the top quark condensate. 
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected 
with the top quark itself. ... MTY introduced explicit four-fermion interactions 
responsible for the top quark condensate in addition to the standard gauge 
couplings. Based on the explicit solution of the ladder SD equation, MTY found 
that even if all the dimensionless four-fermion couplings are of O(1), only the 
coupling larger than the critical coupling yields non-zero (large) mass ... The model 
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL) 
in the SM language, based on the RG equation and the compositenes condition. 
BHL essentially incorporates 1/Nc sub-leading effects such as those of the 
composite Higgs loops and ... gauge boson loops which were disregarded by the 
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY 
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value 
250 GeV down to 220 GeV ...".

8-dim Kaluza-Klein spacetime physics as required by Hashimoto, Tanabashi, and 
Yamawaki for the Middle State of the 3-State System 
was described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-Ll05 
in terms a M4xCP2 structure similar to that of my E8 Physics model. 
Although spacetime and Standard Model gauge bosons worked well for Batakis, 
he became discouraged by difficulties with fermions, 
perhaps because he did not use Clifford Algebras with natural spinor structures 
for fermions. 



       Higgs Mass Calculations: 

Low-Mass State 

The calculations produce ratios of masses, so that only one mass need be chosen to set the mass scale.
In the E8 model, the value of the fundamental mass scale vacuum expectation value v = <PHI> of the Higgs
scalar field is set to be the sum of the physical masses of the weak bosons, W+, W-, and Z0,
such that, in accord with ratios calculated in the E8 model, the electron mass will be 0.5110 MeV. 
Effectively, the electron mass of 0.5110 MeV is the only input into the calculated particle masses. 
 
The relationship between the Higgs mass and v is given 
 
by the Ginzburg-Landau term from the Mayer Mechanism as 
 
(1/4) Tr ( [ PHI , PHI ] - PHI )^2
 
or, in the notation of quant-ph/9806009 by Guang-jiong Ni 
 
(1/4!) lambda PHI^4 - (1/2) sigma PHI^2
 
where the Higgs mass M_H = sqrt( 2 sigma )Ni says:  
 
"... the invariant meaning of the constant lambda in the Lagrangian is not the  
 
coupling constant, the latter will change after quantization ... The invariant  
 
meaning of lambda is nothing but the ratio of two mass scales: 
 
lambda = 3 ( M_H / PHI )^2 which remains unchanged irrespective of the order ...".
 
 
Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
 
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
 
we have 
 
M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3
 
In the E8 model, the fundamental mass scale vacuum expectation value v of the 
 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
 
other masses by the mass ratio formulas of the model and 
 
v is set to be 252.514 GeV
 
so that 
 
M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV 
 
 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass   
 
                      Higgs                    Higgs in CP2 ISS      
                           |                                |            
                           | mass = 145             | Non-Condensate Higgs Mass = 145             
                           |                                |                              
                      Higgs                     Higgs in M4 spacetime 
 
and the value of lambda is 1 = 1^2 
 
so that the Non-Condensate Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 



However, in my E8 Physics model,  the Higgs has beyond-tree-level structure due to a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle
 composed of 2 right triangles (one from the CP2 origin to the T and to the M4 Higgs 
and
another from the CP2 origin to the T and to the M4 Higgs). 
 
In the T-quark condensate picture 
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin(pi/6))^2 + (cos(pi6))^2 
 and
                 lambda(H) = ( cos( pi / 6 ))^2
 
Therefore: 
The effective Higgs mass  observed by experiments such as the LHC is: 
 
Higgs Mass = 145.789 x cos(pi/6) = 126.257 
 
 
                                  Mid-Mass State
 
In my E8 Physics model,  the Mid-Mass Higgs has structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State 
but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein. 

           
        T ----------- Tbar     in CP2 Internal Symmetry Space        
         \           /                  
          \         /                          
           \       /  
            \     /             
             \   /                       
             Higgs             in M4 Physical Spacetime         

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar. 
The T and Tbar form a Pion-like state. Since Tquark Mid-Mass State is 174 GeV 
the Mid-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein 
has mass (174+174) x (135 / (312+312) = 75 GeV. 
The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein 
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV. 

So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein with mass 75+125 = 200 GeV. 
This is consistent with the Mid-Mass States of the Higgs and Tquark 
being on the Triviality Boundary of the Higgs - Tquark System 
and 
with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki. 



As to the cross-section of the Mid-Mass Higgs compared to that of the Low-Mass Ground State 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime 
(left white circle) 

while for the Mid-Mass Higgs that cross-section lives in full 4+4 = 8-dim Kaluza-Klein spacetime 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS 

with only green area effectively living in 4-dim M4 spacetime)
so that our 4-dim M4 Physical Spacetime experiments only see for the Mid-Mass Higgs 
a cross-section that is 25% of the full Ground State cross-section. 
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K} 

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2.



High-Mass State 

In my E8 Physics model, the High-Mass Higgs State is at the Critical Point of the Higgs-Tquark System 

where the Triviality Boundary intersects the Vacuum Instability Boundary which is also 
at the Higgs Vacuum Expectation Value VEV around 250 GeV.  

As with the Mid-Mass Higgs, the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
and so has a cross-section that is 25% of the Higgs Ground State cross-section.



In 1994 a seimileptonic histogram from CDF

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

also seems to me to show all three states of the T-quark.

The fact that the low (green) state showed up in both independent detectors 
indicates 
a significance of 4 sigma.

Some object that the low (green) state peak should be as wide as the peak for the 
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the 
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate 
becomes manifest and 
the low (cyan) state should be narrow because it is in the usual non-trivial region 
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF

seems to me to show both the low (green) state and the middle (cyan) state of the 
T-quark.

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF



showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent 
with the low (green) state of the T-quark.

In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at 
page 159 said:
"... distributions for the dilepton candidates. For events with more than two jets, the 
dashed curves show the results of considering only the two highest ET jets in the 
reconstruction ...

..." (colored bars added by me)

The event for all 3 jets (solid curve) seens to me to correspond to decay of a middle 
(cyan) T-quark state with one of the 3 jets corresponding to decay from the 
Triviality boundary down to the low (green) T-quark state, whose immediately 
subsequent decay is corresponds to the 2-jet (dashed curve) event at the low 
(green) energy level.
After 1998 until very recently Fermilab focussed its attention on detailed analysis 
of the middle (cyan) T-quark state, getting much valuable detailed information 
about it but not producing much information about the low or high states.



Standard Model Higgs: 126, 200, 250 GeV 
Frank Dodd (Tony) Smith, Jr. - March 2013

This paper ( viXra 1207.0028 ) is about LHC results announced through Moriond 2013 
( it supercedes my earlier papers ) - FermiLAT Higgs  

In the 25/fb of data collected through the run ending with the long shutdown at the end of 2012, 
the LHC has observed a 126 GeV (about 133 proton masses) state of the Standard Model Higgs boson. 

In my E8 Physics model the Higgs/Tquark system has 3 mass states 

with the low-mass Higgs state calculated in my E8 Physics model to be 126.257 GeV. 
The 3-state Higgs-Tquark system also has, near the Higgs Vacuum Expectation Value around 250 GeV, 
a high-mass state at a critical point with respect to Vacuum Instability and Triviality, 
as well as a mid-mass state around 200 GeV at which the system renormalization path enters conventional 4-
dim Physical Spacetime, departing from the Triviality boundary at which an (4+4)-dim Klauza-Klein
spacetime is manifested. 

Here are some details about the LHC observation at 126 GeV and related results shown at Moriond 2013: 



clearly shows only one peak below 160 GeV and it is around 126 GeV. 

 

The digamma histogram for ATLAS 



to be substantially consistent with the Standard Model for the WW and ZZ channels, 
a bit low for tau-tau and bb channels (but that is likely due to very low statistics there), 
and a bit high for the digamma channel (but that may be due to phenomena related 
to the Higgs as a Tquark condensate). 

 

CMS shows the cross sections for Higgs at 125.8 GeV 



 

 

A CMS histogram (some colors added by me) for the Golden Channel Higgs to ZZ to 4l shows the peak
around 126 GeV (green dots - lowHiggs mass state. The CMS histogram also indicates other excesses 
around 200 GeV (cyan dots - midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state). 
An image of one of the events is shown below the histogram. 



An ATLAS ZZ to 4l histogram (some colors added by me) show the peak around 126 GeV (green dots -
lowHiggs mass state. The ATLAS histogram also indicates other excesses around 200 GeV (cyan dots -
midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state) . 
An image of one of the events is shown below the histogram. 

   



CMS showed a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel 
where the top red line represents the expected cross section of a single Standard Model Higgs 
and the lower red line represents about 20% of the expected Higgs SM cross section. 

The green dot peak is at the 126 GeV Low Mass Higgs state with expected Standard Model cross section. 

The cyan dot peak is around the 200 GeV Mid Mass Higgs state expected to have about 25% of the SM cross
section. 

The magenta dot peak is around the 250 (+/- 20 or so) GeV High Mass Higgs state expected to have about
25% of the SM cross section. 

The (?) peak is around 320 GeV where I would not expect a Higgs Mass state
and I note that in fact it seems to have gone away in the full ATLAS ZZ to 4l histogram shown above 
because between 300 and 350 GeV the two sort-of-high excess bins are adjacent to deficient bins .   

It will probably be no earlier than 2016 (after the long shutdown) that the LHC will produce substantially
more data than the 25/fb available at Moriond 2013 and therefore no earlier than 2016 for the green and
yellow Brazil Bands to be pushed down (throughout the 170 GeV to 500 GeV region) below 10 per cent (the
10^(-1) line) of the SM cross section 
as is needed to show whether or not the cyan dot , magenta dot, and/or (?) peaks are real or statistical
fluctuations. 
My guess (based on E8 Physics) is that the cyan dot and magenta dot peaks will prove to be real 
and that the (?) peak will go away as a statistical fluctuation
but whatever the result, it is now clear that Nature likes the plain vanilla Standard Model 
(with or maybe without a couple of Little Brother Higgs states, where Little refers to cross section), 
so: 



 
Here are 4 things to think about:

1 - Since the Higgs came from Solid State Physics ideas of people like Anderson, 
look closely at Solid State Nanostructures 
( such as Nickel/Palladium that seems to be useful in Cold Fusion - vixra 1209.0007 ) 
to see whether they can show new ways - vixra 1301.0150 - 
to visualize the workings of High-Energy Physics of the Standard Model plus Gravity. 

2 - If conventional 1-1 fermion-boson SuperSymmetry is not Nature's Way, 
can we get the nice cancellations from a more Subtle SuperSymmetry ? 
For that, my model uses a Triality-related symmetry between fermions and gauge bosons 
based on its 8-dim Kaluza-Klein structure. 

3 - What about Dark Matter and Dark Energy? 
My model uses the Spin(2,4) = SU(2,2) Conformal Group of Irving Ezra Segal to account for both, 
but it is experimental observation that counts. 
An experimental approach to Dark Energy of Paul A. Warburton at University College London 
uses terahertz frequency Josephson Junctions - vixra 1209.0109 - 
 
Warburton said (IEEE Applied Superconductivity Conference, Chicago 2008): 
 
"... We have fabricated intrinsic Josephson junction arrays ... and discuss ... 
 
the application of intrinsic junctions as THz sources and qubits ...". 
 
 
See also arXiv 1206.0516 by Xiao Hu, Shi-Zeng Lin, and Feng Liu entitled 
 
"Optimal Condition for Strong Terahertz Radiation from Intrinsic Josephson Junctions" 
 
and arXiv 0911.5371 by Xiao Hu andShi-Zeng Lin entitled 
 
"Phase dynamics of inductively coupled intrinsic Josephson junctions 
 
and terahertz electromagnetic radiation"
 

With the Standard Model confirmed, what should physicists do in the future ?   
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and he gives a cost estimate of about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider 
with tunnel length about 1000 km. Marc Sher has noted that by now (late 2012 / early 2013) the cost 
estimate of $12 billion should be doubled or more. 

My view is that even a cost of $100 billion is comparable 
to the cost of the USA Navy construction program for 10 Gerald R. Ford - class aircraft carriers by 2040 
and 
is substantially less than the amount of money being printed up by USA Treasury/Fed Quantitative Easing 
which has since 2008 been giving Trillions of USA dollars to USA Big Banks every year. 

Unlike Quantitative Easing giving money to Big Banks who keep it to themselves and their close friends 
construction of Big Physics Machines could be effective in creating jobs, 
encouraging people to understand Nature through Science, 
and 
being an example of peaceful cooperative development 
as opposed to destructive military/economic competition. 

4 - What about the High Energy Massless Realm well above Electroweak Symmetry Breaking: 
What happens to Kobayashi-Maskawa mixing in a Realm with no mass ? 
How do you tell a muon from an electron if they are both massless ? 
To find out, build a Muon Collider. In hep-ex00050008 Bruce King has a chart 



E8QC - Quantum Contraction Building Block of Our Universe

Frank Dodd (Tony) Smith, Jr. - 2012

Our Universe can be described by an Algebraic Quantum Field Theory (AQFT) 
that is the Completion of the Union of all Tensor Products of a Building Block. 
This Fundamental Building Block can be embedded in the Real Clifford Algebra 
Cl(8,8). By the 8-Periodicity Property of Real Clifford Algebras, 
all Tensor Products of it are themselves Real Clifford Algebras, 
and the Completion of the Union of all Tensor Products is well-behaved 
and constitutes a generalized hyperfinite II1 von Neumann factor AQFT. 
The purpose of this paper is to describe the structure of this Fundamental Building 
Block and its physical interpretation. 

The Lie Algebra E8 is contained in Cl(8,8) as 
248-dim E8  = 120-dim D8 + 128-dim-half-spinor D8 
where D8 = Spin(8,8) is the Lie Algebra of the bivectors of Cl(8,8) 
and half-spinor D8 is an irreducible half-spinor of Cl(8,8). 

The Fundamental Building Block is the Maximal Contraction of E8 
which, since it leads to an AQFT, is called the E8 Quantum Contraction (E8QC). 
Maximal Contractions of Exceptional Lie Algebras (includng E8) 
are describe by Rutwig Campoamor-Stursberg 
in “Contractions of Exceptional Lie Algebras and SemiDirect Products” 
(Acta Physica Polonica B 41 (2010) 53-77). 

Here, E8QC is written as the 5-Graded Lie Algebra with structure 

28 + 64 + (SL(8,R) + 1) + 64 + 28 

Central Even Grade 0 = SL(8,R) + 1 where the 1 is an anticommuting scalar 
and SL(8,R) has bosonic commutators. As Polar Coordinates, SL(8,R) represents a 
local 8-dim spacetime as SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices. 

Odd Grades -1 and +1 each = 64 = 8x8 = Creation/Annihilation Operators 
for 8 components  of 8 fundamental fermions  with fermionic anticommutators.

Even Grades -2 and +2 each = 28-dim Spin(4,4) = Creation/Annihilation Operators 
for 28 Gauge Bosons with bosonic commutators. 



The use of bosonic commutators for the Even Grades {-2,0,+2} of E8QC 
and fermionic anticommutators for the Odd Grades {-1,+1} of E8QC, 
and the consequent physically realistic spin/statistics relationships, 
is justified by Pierre Ramond’s remark in hep-th/0112261 
“... “... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective 
 plane ... [ represented by ]... the SO(9) spinor operators [ which ] satisfy 
 Bose-like commutation relations ... Curiously, 
 if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting, 
 the F4 algebra is still satisfied ...” 
which is based on 52-dim F4 = 36-dim Spin(9) + 16-dim-spinor Spin(9) 
and applying it to 
248-dim E8 = 120-dim Spin(8,8) + 128-dim-half-spinor Spin(8,8). 

The structure SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices 
is described by V. V. Gorbatsevich, A. L. Onishchik and E. B. Vinberg 
in their book “Lie Groups and Lie Algebras III,  
Structure of Lie Groups and Lie Algebras, Springer-Verlag (1994). 

The AQFT is the Completion of the Union of all Tensor Products 

E8QC x ...(N times)... x E8QC 

Since each factor E8QC is embedded in a copy of Cl(8,8) 
and since Cl(8,8) x ...(N times)... x Cl(8,8) = Cl(8N,8N) by 8-Periodicity, 
the Union of all E8QC x ...(N times)... x E8QC is well-behaved 
as is its Completion, the AQFT. 

To see some structural properties of the AQFT,
 consider that  

E8QC x ...(N times)... x E8QC

is equal to the N times Tensor Product of 

28 + 64 + (SL(8,R) + 1) + 64 + 28

with itself  and 
look at some interesting substructures of the Tensor Product:



AntiCommuting Parts of E8QC: 

Look at the Tensor Products of the anticommuting parts of E8QC 
of Grades {-1,0,+1}.  

64 + 1 + 64

Fermionic Fock Space:  

64 + 1 + 64

They are the Real Clifford Algebra analogues of the Complex Clifford Algebra 
Spinors derived from the 2x2 Complex Clifford Algebra whose Tensor Products 
are governed by 2-Periodicity. As John Baez said in his Week 175: 

“... the algebra of 2^n x 2^n [ Complex ] matrices is a [ Complex ] Clifford algebra 
... take the union of all these algebras ... and ... complete this and get a von 
Neumann algebra ... this ... is called "the hyperfinite II1 factor" ... 
the hyperfinite II1 factor is a kind of infinite-dimensional Clifford algebra ... 
[ It is ]... just another name for the algebra generated by creation and annihilation 
operators on the fermionic Fock space over C^(2n).  ...”. 

Similarly, using 8-Peridocity of Real Clifford Algebras, 
the Completion of the Union of the Tensor Products of the 64 + 1 + 64 
which is structurally a Heisenberg-type Algebra of Creation/Annihilation Operators 
for anticommuting 8 fundamental fermions, each with 8 components, 
produces their physically realistic fermionic Fock space. 

Note - At this stage there is only one generation of fermions.
The second and third generations appear only as a consequence
of breaking 8-dim spacetime into 4+4 dim Kaluza-Klein. 

Commuting Parts of E8QC: 

Look at the Tensor Products of the commuting parts of E8QC 
of Even Grades {-2,0,+2}.  

28 + SL(8,R) + 28

Consider the 28 + 28 and the SL(8,R) separately: 



Bosonic Fock Space: 

28 + 28

The 28 + 28 represent Creation/Annihilation Operators for 28 Gauge Bosons, 
and the Completion of the Union of their Tensor Products 
produces their physically realistic bosonic Fock space. 

As to physical interpretations of the 28 Gauge Bosons: 

16 of them give you conformal gravity because:
28-dimensional ALT8(R) can be seen as so(4,4)
28-dim so(4,4) has a 16-dim subgroup u(2,2)
u(2,2) contains su(2,2) = so(2,4) = Conformal Group Lie Algebra
which gives gravity (Einstein-Hilbert LaGrangian with cosmological constant)
by MacDowell-Mansouri mechanism.
(see section 14.6 of the book by Rabindra Mohapatra 
Unification and Supersymmetry, 2nd edition, Springer-Verlag 1992) 

The other 12 give you the SU(3)xSU(2)xU(1) Standard Model Gauge Bosons 
but they appear only as a consequence of breaking 8-dim spacetime into 
4+4 dim Kaluza-Klein with 4-dim physical spacetime and 4-dim CP2 internal 
symmetry space. The CP2 gives the 12 Standard Model Gauge Bosons,
because CP2 = SU(3) / SU(2)xU(1) as a symmetric space.
(see Class. Quantum Grav. 3 (1986) L99-L105 by  N. A. Batakis)

The breaking of 8-dim spacetime into 4+4 dim Kaluza-Klein produces the Higgs. 
(see Hadronic Journal 4 (1981) 108-152 by Meinhard Mayer 
and articles by M. E. Mayer and A. Trautman in the proceedings book 
New Developments in Mathematical Physics, 20th Universitatswochen fur 
Kernphysik in Schladming, Springer-Verlag 1981) 

The Higgs as a T-quark condensate in 8-dim spacetime is described
by Hashimoto, Tanabashi, and Yamawaki at hep-ph/0311165



8-dimensional Spacetime:

SL(8,R)

SL(8,R) represents local Polar Coordinates for 8-dim Spacetime due to the 
structure SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices 
(see the book by V. V. Gorbatsevich, A. L. Onishchik and E. B. Vinberg 
Lie Groups and Lie Algebras III,  Structure of Lie Groups and Lie Algebras, 
Springer-Verlag 1994)

Tensor Products of the SL(8,R) structure represent a Global Spacetime 
in which each factor describes 8-dim Polar Coordinates at a Point. 

With the Completion of the Union of all Tensor Products, 
the Global Spacetime becomes an 8-dimensional Condensate 
of Mutually Consistent 8-dim SL(8,R) Polar Coordinate systems.  

At high (Planck-scale) Energies, throughout the Inflationary Era, 
the 8-dim Condensate Spacetime has Octonionic structure 
whose Non-Unitarity allows creation of the matter of our Universe. 
(see, 
for Octonionic Non-Unitarity, pages 50-52 and 561 of the book 
Quaternionic Quantum Mechanics and Quantum Fields, Oxford 1995, 
by Stephen L. Adler 
and 
for Clifford Algebra structure of the Inflationary Era, 
papers by Paula Zizzi including but not limited to gr-qc/0007006) 

Upon cooling at the end of Inflation, 
a preferred Quaternionic substructure freezes out of the 8-dim Spacetime 
producing a 4+4 Kaluza-Klein Spacetime M4 + CP2 where 
M4 is 4-dim Minkowski physical spacetime 
and CP2 = SU(3)/SU(2)xU(1) is 4-dim internal symmetry space. 
After Octonionic structure is replaced by Quaternionic structure, 
Quantum Processes become Unitary. 



The material of the preceding 5 pages is also at vixra.org/abs/1204.0078. 

   Indra’s Net = AQFT = Borges Aleph 

Pearl = E8QC = Facet

Since E8QC = 28 + 64 + (SL(8,R) + 1) + 64 + 28 
expands to form E8 

E8 = Compact Version of 
Indra’s Pearl and Borges Aleph Facet



LHC 2012 - 
Beyond Moriond: Hunt for Multi-Higgs

by Frank Dodd (Tony) Smith Jr.

Abstract: 

Nobel laureate Steven Weinberg (quoted in New Scientist 7 March 2012) said: 

"One Higgs would be very sad ... If all we see at the LHC is one Higgs, 
it's not going to help us ... see clearly what the road ahead is ...” ...”.  

My view of the data from Tevatron and LHC presented at Moriond 
(7 Mar 2012 and (in version 2 of this paper) 11 Mar 2012) 
is that Steven Weinberg should be Very Happy. Instead of a single Standard 
Model Higgs at 125 GeV, I think the data indicates the following phenomena: 

125 GeV - pion-type meson T0 (low-mass Tquark-antiUpquark);  
126.5 GeV - pion-type meson T0c (low-mass Tquark-antiCharmquark);   
136 GeV - SM Higgs (low state of 3-state Higgs); 
195 GeV - SM Higgs (middle state of 3-state Higgs);  
244 GeV - SM Higgs state near Higgs VEV (high state of 3-state Higgs). 

Matt Strassler in his 6 Dec 2011 guest post on Cosmic Variance proposed 
a flow chart for two phases in the LHC Hunt for Higgs: 
Phase 1 being Search for a Single Standard Model Higgs; 
Phase 2 including Search for 2 or more Higgs.  

My view is that Phase 1 has failed to clearly find a Single Standard Model Higgs 
so that 
the LHC should now in 2012 begin the Phase 2 Hunt for Multi-Higgs. 
 

(References are included in the body of the paper and in linked material.) 



LHC 2012 - 
Beyond Moriond: Hunt for Multi-Higgs 

Frank Dodd (Tony) Smith, Jr. - March 2012

The Moriond 2012 Electroweak Higgs session (7 March 2012) concluded 
with the presentation by Jean-Francois Grivaz who said: 

The New York Times (Dennis Overbye on 7 Mar 20102) said: “... This is the first time in 
the long search for the particle that different groups, indeed different colliders, are in 
vague agreement.  It has led to a joke in physics circles now: The Higgs boson has not 
been discovered yet, but its mass is 125 billion electron volts. ...”. 

The BBC (Jason Palmer on 7 Mar 2012) said: “... Scientists from the US Tevatron 
accelerator say they have spotted possible hints of the Higgs boson at a mass similar to 
that seen at the LHC. The findings add weight to the idea that the Higgs - purported to 
give all other particles their mass - exists near a mass of 125 gigaelectronvolts. ...”. 



Nature (Eugenie Samuel Reich on 7 Mar 2012) said: “... Boost for Higgs from Tevatron 
data Final analysis suggests the US collider saw signs of the elusive particle. ...
indications announced on 7 March at ... Moriond ... are consistent with 2011 reports of a 
possible standard model Higgs particle with a mass of around 125 GeV from ... LHC ...”. 

Science AAAS (Adrian Cho on 7 March 2012) said: “... the Tevatron ... CDF and D0 ... 
see more candidate Higgs decays than one would expect from ... background ... 
The excesses are in line with ... ATLAS and CMS ... excesses ... with a mass of about 
125 ... GeV ...”. 

The Economist (J.P. on 7 Mar 2012) said:  “... The latest "tantalising hint" ... from 
Fermilab ... neatly matches the more robust 3.6- and 3.1-sigma results from ATLAS and 
CMS ... They put the mass of the Higgs in a narrower band around 125 GeV.
A quick unofficial combination of the latest LHC and Tevatron results shows a signal in 
excess of 4 sigma, cutting the odds of a fluke to one in 15,000 or so. ...”.

The Guardian (Alok Jha on 7 March 2012) said: “... Scientists at the Tevatron particle 
collider in the US have found the strongest evidence yet for the existence of the Higgs 
boson. Their results lend credence to the tentative glimpses of the subatomic particle 
reported at the end of last year by scientists at the Large Hadron Collider (LHC)  ... 
suggesting that the particle is indeed real ...[and]... has a mass of around 120 GeV ...”. 

Wired Science (Adam Mann on 7 March 2012) said: “... two experiments from Fermi 
National Accelerator Laboratory in Illinois report hints of what may be the Higgs boson. 
The finding bolsters results announced last year from CERN’s LHC experiments, which 
may have spotted the elusive particle at around 125 gigaelectronvolts (GeV).

“A worldwide picture is starting to form that is making us excited ...” 
said Rob Roser, co-spokesperson for ... CDF ...”. 

The WorldWide Consensus view of a 125 GeV Standard Model Higgs 
has a few dissenters: 

New Scientist (Lisa Grossman on 7 March 2012) said: “... Conflicting Higgs 
results muddy particle hunt ... Physicists have been writing theories based on 
the assumption that there is only one Higgs boson for decades ... The LHC 
should have enough data to confirm or rule out the existence of the ... most 
basic type of Higgs that the standard model allows ... by the end of this year ...
Nobel laureate Steven Weinberg ... says ... 

"One Higgs would be very sad ... If all we see at the LHC is one Higgs, 
it's not going to help us ... see clearly what the road ahead is ...” ...”.  

My view is that if you look closely at the Tevatron/ATLAS/CMS data 
you do in fact see more than one Sad Single Higgs: 



ATLAS (Ralf Bernhard slide 35) for ZZ-4l Background Compatibility 

shows the strengths of peaks, some of which I have marked with color lines, 
and my physical interpretations of them:  

around 126.5 GeV - purple line - T0 and T0c mesons with low-mass Tquark
around 145 GeV - green line - low-mass state of 3-state Higgs
around 210 GeV - cyan line - mid-mass state of 3-state Higgs 
around 245 GeV - magenta line - high-mass state of 3-state Higgs

Peaks around 160 and 170 GeV are ignored as spurious background possibly 
related to W+/W- and mid-mass state Tquark phenomena. 

The peaks around 270, 320, and 500 GeV are ignored as background 
(for example, in the ZZ-4l channel ATLAS has only 3 events in 475-525 GeV). 



ATLAS (Ralf Bernhard slide 32) 

shows that the high-resolution diphoton and ZZ-4l channels (blue line) give the 
clearest peaks around 125 GeV and 145 GeV. 

ATLAS ZZ-4l and diphoton (Ralf Bernhard slide 24) modified by me with color 
lines to indicate the peaks I find to be of interest  shows: 



ATLAS (Sandra Kortner slides 15 and 11) shows details for diphoton and ZZ-4l: 



CMS (Marco Pieri slides 11 and 43 and 22) seems to show excesses 
at 125 GeV (diphoton and ZZ-4l), 136 Gev (diphoton), 145 GeV (ZZ-4l), 
and a small excess around 195 GeV (ZZ-4l):  

------------------------------------------------------------------



CMS (Adi Bornheim slide 23) 

shows that the high-resolution diphoton and ZZ-4l channels give the clearest 
peaks around 125 GeV and 136 GeV with a low peak at 145 GeV. 

At CMS, the 125 GeV peak is clear in both diphoton and ZZ-4l channels, 
but 
the diphoton channel sees a peak at 136 GeV 
and 
the ZZ-4l channel sees a low peak at 145 GeV. 

My view is that both the 136 and 145 correspond to the same physical 
phenomena as the ATLAS 145 GeV peak. 



The Tevatron (Daniela Bortoletto slide 18) seems to show 3 peaks 
that are 2 sigma above expected at 
120 GeV (a bit below 125-126.5 GeV) 
135 GeV (a bit below 145 GeV)
195 GeV (a bit below 200 GeV) 



If you just take the experimental results at face value 
and do not view them from a particular model (SM or other) viewpoint, 
and 
ATLAS and CMS resolution distinguishes between 125 and 126.5
then my conclusion would be: 

None of the results are evidence or discovery of anything, 
but they are indications of interesting phenomena at
125 GeV (CMS value)
126.5 GeV  (ATLAS value) 
145 GeV (ATLAS and CMS ZZ-4l - 
                - CMS diphoton and Tevatron seeing 136 and 135 for that peak) 
200 GeV (round number between CMS 195 and  ATLAS 210) 
245 GeV (ATLAS value) 
that should be studied further. 

My speculative model explanation would be 

125 GeV       -  pion-type meson T0 (low-mass Tquark-antiUpquark) 
126.5 GeV    -  pion-type meson T0c (low-mass Tquark-antiCharmquark)  
145 GeV       -  SM Higgs (low state of 3-state Higgs) 
200 GeV       -  SM Higgs (middle state of 3-state Higgs) 
245 GeV       -  SM Higgs state near Higgs VEV (high state of 3-state Higgs) 
 
  (Note: I have no model interpreting the following: 
  CMS 300 GeV peak based on 9 ZZ-4l events from 290 to 360 GeV 

  ATLAS 500 GeV peak based on 3 ZZ-4l events from 475 to 525 GeV

  My view is that they are not substantially different from background.)

Therefore, I think that the LHC Higgs search should now in 2012 go to what 
Matt Strassler calls Phase 2 as in his chart (from his 6 Dec 2011 guest 
post on Cosmic Variance) shown on the following page:  



In particular, 
I think that the data already taken by LHC indicates a faster approach than 
shown on the chart, in that 

the Phase 2 LHC search “Are there 2 or more Higgs particles?” 
should begin in 2012 

with respect to the 5/fb already taken by Halloween 2011 
and whatever data is taken in 2012. 

Such a search should be relatively easy to implement because, 
as Matt Strassler explained in a “Quasi-Technical Section” on his blog entry 
“Awaiting Higgs News from the Tevatron Experiments” (6 Mar 2012): 
“... suppose there were two Higgs fields ... and a Higgs particle for each one ... 
the production rate for either of the two Higgs particles is smaller 
than it is in the [single-Higgs] Standard Model ...”. In other words, 
search for multi-state Higgs is like search for SM single-Higgs 

except only that 
the SM Higgs cross-section is shared among multi Higgs states. 



What Might a Hunt for Multi-Higgs Find ? 

For example, using my 3-state Higgs model (viXra 1108.0027): 

The 3 states of the Higgs-Tquark system are:

The Magenta Dot is the high-mass state: 220 GeV Tquark / 240 GeV Higgs. 
The high-mass Higgs is near the observed excess around 245 GeV. 
It is at the critical point of the Higgs-Tquark System
with respect to Vacuum Instability and Triviality, near the Higgs VEV. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki
of the Bardeen-Hill-Lindner model.

The Gold Line leading down from the Critical Point goes roughly along
the Triviality Boundary line based on Renormalization Group calculations
described by Koichi Yamawaki in hep-ph/9603293 .

The Cyan Dot  where the Gold Line leaves the Triviality Boundary
is the middle-mass state of a 174 GeV Tquark and a 180 GeV Higgs.
It corresponds to the Higgs mass calculated by Hashimoto, Tanabashi,
and Yamawaki in hep-ph/0311165 where they show that for 8-dimensional 
Kaluza-Klein spacetime with the Higgs as a Tquark condensate

172 < MT < 175 GeV and 178 < MH < 188 GeV.
The mid-mass Higgs is near the small observed excess around 200 GeV. 
The physical meaning of the Triviality Bound is described by Pierre Ramond
in his book Journeys Beyond the Standard Model (Perseus Books 1999)



where he says at pages 175-176: “... for a ... (large) Higgs mass, we expect the 
standard model to enter a strong coupling regime ... losing ... our ability to 
calculate ... it is natural to think ... that the Higgs actually is a composite ... 
The resulting bound ... is sometimes called the triviality bound. The reason for 
this unfortunate name (the theory is anything but trivial) stems from lattice 
studies where the coupling is assumed to be finite everywhere; in that case the 
coupling is driven to zero, yielding in fact a trivial theory. In the standard 
model ... the coupling ... is certainly not zero. ...”.

The Green Dot  where the Gold Line terminates in our Ordinary Phase
is the low-mass state of a 130 GeV Tquark and a 145 GeV Higgs.
Its location is determined by calculation of the basic Tquark and Higgs masses 
in an E8 physics model with mass calculations motivated by the techniques
used by Armand Wyler based on mathematics of Hua Luogeng.
The low-mass Higgs is the Higgs state that is necessary for agreement with 
arXiv 0960.0954 by Ellis, Espinosa, Giudice, Hoecker and Riotto who require a 
Higgs with 135 < MH < 158 GeV in order that
“... the Standard Model may survive all the way to the Planck scale ...".
The low-mass Higgs range includes the observed excess around 145 GeV.

Since in the 3-state system the Tquark mass is not fixed a Gfitter chart 

for best fit with mt omitted shows that the ElectroWeak data has a best fit 
Higgs mass at 141 GeV (+209 -74) which is in the low-mass Higgs range 
and 
whose region of validity (error bars) includes also middle and high Higgs states. 



The CMS and ATLAS diphoton histograms  

show (blue arrows on CMS histogram) the 125 and 126.5 GeV observed peaks.
Since they are separated by about 1.5 GeV 
which is about the mass difference between Charm and Up quarks, 
it seems likely that they correspond to  
a T0 meson (Tquark and Up antiquark) with low-mass-state Tquark
and
a T0c meson (Tquark and Charm antiquark) with low-mass-state Tquark. 

The green arrow on the CMS histogram points to the 145 GeV low-mass Higgs 
region where CMS shows excess in both di-gamma and ZZ-4l channels 
and where the Tevatron also shows excess. 



The red arrow indicates a discrepancy noted by Matt Strassler on his blog 
on 9 Feb 2012 where he said: 
“... ATLAS’s largest excess (126-127) is at a point where CMS has a deficit ... 
There are three possible reasons for this discrepancy.
1. There is no Higgs signal at all ... 
2. There is a signal, but the shape and location of the signal are distorted 
because either ATLAS’s or CMS’s signal peak is sitting on top of a large 
background fluctuation. ... Were this true, by the way, then the excess at ATLAS 
would be a signal plus a background fluctuation, which combine to give an 
excess that seems too large for a Standard Model Higgs, but which will return 
toward the expected size as more data is gathered and the fluctuation in the 
background is smoothed away.
3. There is a signal, and either ATLAS or CMS has its photon energy 
measurement wrong by 1-2%. ...”. 

My view is that there is not a single-Higgs signal, 
but 
there are two signals (125 and 126.5 GeV) for mesons T0 and T0c 
(Tquark components being low-mass Tquark states) 
with
ATLAS seeing the 126.5 GeV peak 
(which may be enlarged by background fluctuation (Matt Strassler’s 2.) 
that overwhelms the 125 GeV peak) 
and 
CMS seeing the 125 GeV peak 
(and a very small bump at the right blue arrow near the 126.5 GeV peak). 



The Third Grothendieck Universe:
Clifford Algebra Cl(16) E8 AQFT

by Frank Dodd (Tony) Smith Jr. -  vixra 1202.0028

Abstract:

Completion of union of all tensor products of the real Clifford algebra Cl(16) 
is proposed as the Third Grothendieck Universe 
(the first two being the empty set and hereditarily finite sets) 
thus giving a Category Theoretical description of 
a realistic Algebraic Quantum Field Theory 
that has a clear relationship with 
Path Integral Quantization of Standard Model + Gravity Lagrangian Physics.

At present, this paper is an outline of a proposed program of research
that is not yet complete.

(References are included in the body of the paper and in linked material.)



The Third Grothendieck Universe: 
Clifford Algebra Cl(16) E8 AQFT

Frank Dodd (Tony) Smith Jr. - 2012

Realistic Physics/Math can be described using Three Grothendieck universes:

1 - Empty Set - the seed from which everything grows.

2 - Hereditarily Finite Sets - computer programs, discrete lattices, 
      discrete Clifford algebras, cellular automata, 
      Feynman Checkerboards.  

3 - Completion of Union of all tensor products of Cl(16) real Clifford algebra -
a generalized hyperfinite II1 von Neumann factor algebra
that, through its Cl(16) structure, contains such useful Physics/Math objects as: 

 Spinor Spaces
 Vector Spaces 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
  E8 Lie Algebra 
  Sl(8)xH92 Algebra (Contraction of E8) 
 Classical Physics Lagrangian structures
  Base Manifold
  Spinor Fermion term
  Standard Model Gauge Boson term
  MacDowell-Mansouri Gravity term 
 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum Spaces
  Gravity + SM boson Creation/Annihilation Operators
  Fermion Creation/Annihilation Operators



Daniel Murfet (Foundations for Category Theory 5 October 2006) said: 
“... The most popular form of axiomatic set theory is Zermelo-Frankel (ZF) 
together with the Axiom of Choice (ZFC) ... this is not enough, because we
need to talk about structures like the “category of all sets” which have no place in 
ZFC ...[ more useful foundations include ]
... 
(a) An alternative version of set theory called NBG (due to von Neumann, 
Robinson, Bernays and Godel) which introduces classes to play the role of sets 
which are “too big” to exist in ZF 
...
(b) Extend ZFC by adding a new axiom describing Grothendieck universes. 
Intuitively speaking, you fix a Grothendieck universe U and call elements of U 
sets, while calling subsets of U classes. ... This ... seems to be the only serious 
foundation available for modern research involving categories 
... 
(c) The first two options [ (a) and (b) ] are conversative, in that they seek to extend 
set theory by as little as possible to make things work. More exotically, we can 
introduce categories as foundational objects. This approach focuses on topoi as the 
fundamental logical objects (as well as the connection with the more familiar 
world of naive set theory). While such a foundation shows promise, it is not 
without its own problems ... and is probably not ready for “daily use”.
...
Before we study Grothendieck universes, let us first agree on what we mean by 
ZFC. The first order theory ZFC has two predicate letters A,B but no function 
letter, or individual constants. Traditionally the variables are given by uppercase 
letters X1,X2, . . . (As usual, we shall use X, Y,Z to represent arbitrary variables). 
We shall abbreviate A(X, Y ) by X in Y and B(X, Y ) by X = Y .
Intuitively e is thought of as the membership relation and the values of the 
variables are to be thought of as sets (in ZFC we have no concept of “class”). 
The proper axioms are as follows (there are an infinite number of axioms since an 
axiom scheme is used):

Axiom of Extensionality Two sets are the same if and only if they have the same 
elements ...
Axiom of Empty Set There is a set with no elements. By the previous axiom, it 
must be unique ... 
Axiom of Pairing If x, y are sets, then there exists a set containing x, y as its only 
elements, which we denote {x, y}. Therefore given any set x there is 
a set {x} = {x, x} containing just the set x ...



Axiom of Union For any set x, there is a set y such that the elements of y are 
precisely the elements of the elements of x ...
Axiom of Infinity There exists a set x such that the empty set is in x and whenever 
y is in x, so is y union {y} ...
Axiom of Power Set Every set has a power set. That is, for any set x there exists a 
set y, such that the elements of y are precisely the subsets of x ... 
Axiom of Comprehension Given any set and any ... well formed formula ... 
wf B(x) with x free, there is a subset of the original set containing precisely those 
elements x for which B(x) holds (this is an axiom schema) ... Here we make the 
technical assumption that the variables A,B,C do not occur in B ... 
Axiom of Replacement Given any set and any mapping, formally defined as a wf 
B(x, y) with x, y free such that B(x, y1) and B(x, y2) implies y1 = y2, there is a set 
containing precisely the images of the original set’s elements (this is an axiom 
schema) ... 
Axiom of Foundation A foundation member of a set x is y in x such that 
y intersect x is empty. Every nonempty set has a foundation member ... 
Axiom of Choice Given any set of mutually disjoint nonempty sets, there exists at 
least one set that contains exactly one element in common with each of the 
nonempty sets.
...
Looking at the axioms, only the Axiom of Replacement can produce a set outside 
our universe (beginning with sets inside the universe), although one could argue 
that the Axiom of Infinity also “produces” the set N, which may not belong to U . 
To get around the latter difficulty, we add the following axiom to ZFC ...
UA. Every set is contained in some universe ...
UA is equivalent to the existence of inaccessible cardinals, 
and is therefore logically independent of ZFC 
... 
[ This gives ]... The first order theory ZFCU ... 



Grothendieck Universes

Whatever foundation we use for category theory, it must somehow provide us with 
a notion of “big sets”. In Grothendieck’s approach, one fixes a particular set U 
(called the universe) and thinks of elements of U as “normal sets”, subsets of U as 
“classes”, and all other sets as “unimaginably massive”. 
... 
Definition 3. A Grothendieck universe (or just a universe) is a nonempty set U with 
the following properties:

U1. If x in U and y in x then y in U (that is, if x in U then x subset U ).

U2. If x, y in U then {x, y} in U .

U3. If x in U , then ... power set ... P(x) in  U .

U4. If I in U and {xi}_(i in I) is a family of elements of U , 
then the union over i in I of the xi belongs to U .
... 

Therefore 
any finite union, product and disjoint union of elements of U belongs to U . 
In particular every finite subset of U belongs to U  ...
by our convention U contains N, and therefore also Z,Q,R,C and 
all structures built from these using the theory of sets ...”. 

The Wikipedia article on Grothendieck universe said: 
“... The idea of universes is due to Alexander Grothendieck, 
who used them as a way of avoiding proper classes ... 
There are two simple examples of Grothendieck universes: 

The empty set, 
and 

The set of all hereditarily finite sets ... “. 



 The Third Grothendieck universe describes a realistic E8 AQFT. 
It is the completion of the union of all tensor products of Cl(16) 

which I will denote as 
UCl16

The UCl16 universe gives category techniques useful in math and physics. 

The real Clifford algebra Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0)))))) 
so UCl16 can be constructed by iterating Clifford Algebra construction 
from empty 0 to 0-dim Cl(0) = {-1,+1} to 1-dim Cl(0) = R and so on. 
Since Cl(16) = Cl(8)xCl(8) and real Clifford algebras have 8-periodicity, 
UCl16 includes all arbitrarily large real Clifford algebras. 

UCl16 is a hyperfinite von Neumann factor algebra, being  
a real generalization of the usual complex hyperfinite II1 von Neumann factor. 

Further, UCl16 inherits from its Cl(16) factors some structures that are useful 
in areas including, but not limited to, physics model building 
which structures can be seen in Category Theoretical terms: 

 Vectors 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
 Spinors with Fermion properties
 E8 Lie Algebra 
 Sl(8)xH92 Algebra (Contraction of E8) 

Some other Categories useful with respect to physics model building are: 

 Classical Physics Lagrangian 
  Lagrangian Spinor Fermion term
  Lagrangian Base Manifold 
  Lagrangian MacDowell-Mansouri Gravity term 
  Lagrangian Standard Model Gauge Boson term

 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum
  Gravity + SM boson Creation/Annihilation
  Fermion Creation/Annihilation



With respect to those Categories, there exist Functors 

Cl(16) -> E8 -> Classical Physics Lagrangian
and 
Cl(16) -> Sl(8)xH92 -> Quantum Physics Hamiltonian/Heisenberg Algebra

defined by 

Cl(16) -> E8 and 
 E8 128 Spinors                      -> Lagrangian Spinor Fermion term
 E8 64 Position/Momentum    ->  Lagrangian Base Manifold 
 E8 28 D4 Gravity                  -> Lagrangian M-M Gravity term             
 E8 28 D4 Standard Model    -> Lagrangian SM Gauge Boson term 

and 

Cl(16) -> Sl(8)xH92 = Sl(8)xH(28+64) and 
 Sl(8)       -> Position/Momentum 
 H28        -> Gravity + SM boson Creation/Annihilation 
 H64        -> Fermion Creation/Annihilation 

Therefore Path Integral quantization of Classical Physics Lagrangian
has a Category Theoretical relationship with 
Quantum Physics Hamiltonian/Heisenberg Algebraic Quantum Field Theory 
that may show a Categorification of Lagrangian Path Integral 
that is more directly related to the Standard Model + Gravity 
than the 
Chern-Simons theory whose Path Integral Quantization to a Topological Quantum 
Field Theory is described by Daniel Freed in Bull. AMS 46 (2009) 221-254. 

Details of the physics structures mentioned above can be found in my paper 
Introduction to E8 Physics that is on the web at these URLs: 
http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.tony5m17h.net/E8physics2011.pdf



Moriond 2012 Theory Proposal: 
             3-mass-state SM Higgs preserves 

                     consistency up to Planck Scale 
                            by Frank Dodd (Tony) Smith Jr.

                           Abstract:

                           CERN's analysis of 5/fb of data collected by the LHC by Halloween 2011      

                          will be discussed at the Moriond 2012 Theory Conference in March 2012.     

                          A Standard Model Higgs with 3 Mass States at 145, 180-200, and 240 GeV   

                          will stabilize the Standard Model up to the Planck Scale 

                          and is consistent with the gamma-gamma and ZZ-4l data from the LHC. 

                         This paper is a proposal that the 3-mass-state SM Higgs should be discussed 

                         at the Moriond 2012 Theory Conference.  

                        (References are included in the body of the paper and in linked material.)



In light of the fact that a single SM Higgs at 126 GeV may not be consistent 
with Standard Model stability up to the Planck scale, 
this paper is a proposal for discussion at Moriond 2012 
of a simple extension of the Standard Model 

with 3 mass states for the Higgs (and the total cross section being
the Standard Model cross section, divided among those 3 mass states)
that seems to be consistent with the LHC data for the ZZ to 4l channel 
and seems to show a Higgs mass state around 145 GeV
which would stabilize the Standard Model up to the Planck scale.

The green data points are interpreted as Higgs mass state around 145 GeV
and the cyan data points are interpreted as Higgs mass state around 180-200 GeV
and the magenta data pointe are interpreted as Higgs mas state around 240 GeV.

It seems that CMS sees clearly a 145 GeV Higgs state
and
that both ATLAS and CMS see clearly a 180-200 GeV Higgs state
(the 180-200 GeV Higgs state was predicted by Yamawaki (at Nagoya) et al in arXiv 0311165)
and
that ATLAS sees clearly a 240 GeV Higgs state.

Also, the two apparent peaks (blue arrows) in the CMS diphoton histogram

Moriond 2012 Theory Proposal: 
 
3-mass-state SM Higgs preserves 
consistency up to Planck scale 

Frank Dodd (Tony) Smith, Jr. - 2011



could be interpreted as:
T0 meson (Tquark and Up antiquark) with low-mass-state Tquark
and
T0c meson (Tquark and Charm antiquark) with low-mass-state Tquark

With the Tquark lifetime being extended due to its being involved in
the meson state (somewhat like a heavy version of the neutral spin-0 pion).

A low-mass-state Tquark mass on the order of 130 GeV is roughly consistent
with the two CMS diphoton peaks. The 3 states of the Higgs-Tquark system are:



The Magenta Dot 
is the high-mass state of a 220 GeV Tauark and a 240 GeV Higgs.
It is at the critical point of the Higgs-Tquark System
with respect to Vacuum Instability and Triviality.
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki
of the Bardeen-Hill-Lindner model.
That high-mass Higgs is in the 210-260 GeV range
of the Higgs Vacuum Instability Boundary
which range includes the Higgs VEV.

The Gold Line leading down from the Critical Point goes roughly along
the Triviality Boundary line based on Renormalization Group calculations
described by Koichi Yamawaki in hep-ph/9603293 .

The Cyan Dot   where the Gold Line leaves the Triviality Boundary
to go into our Ordinary Phase
is the middle-mass state of  a 174 GeV Tquark and a 180 GeV Higgs.
It corresponds to the Higgs mass calculated by Hashimoto, Tanabashi,
and Yamawaki in hep-ph/0311165 where they show that
for 8-dimensional Kaluza-Klein spacetime
with the Higgs as a Tquark condensate
172 < MT < 175 GeV and 178 < MH < 188 GeV.
That mid-mass Higgs is in the 160-210 GeV range of the Higgs Triviality Boundary.
The physical meaning of the Triviality Bound is described by Pierre Ramond
in his book Journeys Beyond the Standard Model (Perseus Books 1999)
where he says at pages 175-176:
“... for a ... (large) Higgs mass, we expect the standard model
to enter a strong coupling regime ... losing ... our ability to calculate
... it is natural to think ... that the Higgs actually is a composite ...
The resulting bound ... is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model ... the coupling ... is certainly not zero. ...”.

The Green Dot  where the Gold Line terminates in our Ordinary Phase
is the low-mass state of a 130 GeV Tquark and a 145 GeV Higgs.
Its location is determined by calculation of the basic Tquark Mass in
an E8 physics model with mass calculations motivated by the techniques
used by Armand Wyler based on mathematics of Hua Luogeng.
The 145 GeV Higgs also comes from such calculations,
and is the Higgs state that is necessary for agreement with arXiv 0960.0954
by Ellis, Espinosa, Giudice, Hoecker and Riotto
who require a Higgs with 135 < MH < 158 GeV in order that
“... the Standard Model may survive all the way to the Planck scale ...".

Since in the 3-state system the Tquark mass is not fixed
Gfitter shows that the ElectroWeak data has a best
fit Higgs mass at 141 GeV (+209 -74)
A chart for best fit with mt omitted shows:



Since the Moriond 2012 Theory Conference is by invitation only, 
and since I am not invited, 
I wrote this proposal for discussion in the hope that somebody 
who is invited might discuss the subject matter at the Conference.
Actually, that would be better than if I had been invited, 
because the discussion would then be solely about the physics 
and not distracted by my personal issues (which are many and controversial). 



LHC Higgs: 145 GeV or 126 GeV ? 
by Frank Dodd (Tony) Smith Jr.

Abstract:

CERN's analysis of 5/fb of data collected by the LHC by Halloween 2011 

led to announcement on 13 Dec 2011 of CERN's Consensus View:   

Exclusion of Standard Model Higgs with 3 Mass States at 145, 180, and 240 GeV  

and 

Observation of Excesses compatible with 1 SuperString Higgs Mass State at 126 GeV.

Despite a CERN Consensus View Against a SM Higgs with those 3 Mass States 

I remain in favor of a Standard  Model Higgs with 3 Mass States including 145 GeV. 

(References are included in the body of the paper and in linked material.)
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LHC Higgs: 145 GeV or 126 GeV ? 
Frank Dodd (Tony) Smith, Jr. - 2011 - viXra 1112.0035

145 GeV Standard Model Higgs State leads to E8 Physics with 3-State Higgs-Tquark
System

 with other SM Higgs States at 180 GeV and 240 GeV (viXra 1108.0027). 

126 GeV Standard Model Higgs State leads to the SuperString Theory Dead-End
BandWagon, 

including a G2 MSSM Model of Kane et al (arXiv 1112.1059). 
(image from Animal House)

Based on 5/fb of data collected by the LHC through Halloween 2011, 
announced at a 13 Dec 2011 public seminar, 

CERN declared:

http://www.valdostamuseum.org/hamsmith/goodbyepdf.pdf
http://vixra.org/abs/1112.0035
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Exclusion: SM Higgs States at 145, 180, and 240 GeV

Observation: SM Higgs State Excess Events around 126 GeV

Here is what CERN said, along with some of my objections to CERN's Consensus
View:

CMS (Guido Tonelli) summary: "... The SM Higgs boson ...
Constraints from EWK precision measurements favour a light Higgs with Standard Model like
couplings ... 
We have established new 95% CL exclusion limits: 127 GeV - 600 GeV ... 
we observe in our data a modest excess of events between 115 and 127 GeV that appears, 
quite consistenly, in five independent channels.
The excess is most compatible with a SM Higgs hypothesis in the vicinity of 124 GeV and below, 
but the statistical significance ... is not large enough to say anything conclusive. ...".

Here I would like to make a personal comment to commend Guido Tonelli for showing a slide
commemorating the passing of his father Giuliano Tonelli on 11 Dec 2011. The photo of his father shows a
happy man with a good soul, which is far more important than any technicalities of high energy physics. I

am grateful to have been privileged to see that tribute slide. 

ATLAS (Fabiola Gianotti) summary: "... Standard Model Higgs searches ... 
We have restricted the most likely mass region (95% CL) to 115.5 - 131 GeV ...
We observe an excess of events around mH ~ 126 GeV ...". 

Is the CERN Consensus View Against the 3-State Higgs (145, 180 GeV, and 240 GeV)
Justified ? 

  1- The SM Higgs Excess Events around 126 GeV are based on the gamma-gamma channel for both
CMS and ATLAS and on the Higgs to ZZ to 4l channel for ATLAS: 

The two apparent peaks (blue arrows) in the CMS gamma-gamma histogram
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are in the same region in which CDF saw a controversial Wjj bump. 
They could be interpreted as:
T0 meson (Tquark and Up antiquark) with low-mass-state Tquark
and
T0c meson (Tquark and Charm antiquark) with low-mass-state Tquark
with the Tquark lifetime being extended due to its being involved in
the meson state (somewhat like a heavy version of the neutral spin-0 pion).
A low-mass-state Tquark mass on the order of 130 GeV is roughly consistent
with the two CMS diphoton peaks. The 3 states of the Higgs-Tquark system are 
described below in some detail, but roughly they are located at the 
green (low mass) and cyan (mid mass) and magenta (high mass) points: 
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Further, 
the highest point of the ATLAS bump at 126 GeV did not coincide with a high point in the CMS bump 
but rather to a low point, so 
if you were to combine the ATLAS and CMS data points, it would seem that there would be significant
cancellation 
causing a simple SM Higgs interpretation based on ATLAS gamma-gamma data to go away. 

As to the ATLAS claim of a 3-event bump at 125 GeV in the Higgs to ZZ to 4l channel, 

note that the two adjacent bins are empty and that if those 3 events were spread evenly among the 3 bins the
result would be consistent with the expected background and the ATLAS support from that channel for a
125 GeV simple SM Higgs would go away. 

2 - The exclusion of the intermediate range from 141 to 470 GeV by the CERN Consensus View is not
justified. 

The CERN Consensus View Exclusion of SM Higgs at 145, 180, and 240 GeV is at 95% confidence level. 
Tommaso Dorigo said 2 Dec 2011 on his blog "... a upper limit at 95% confidence level is not enough to
assert that the particle does not exist: the particle is then only "disfavoured", because only once in twenty
cases would the experiment find that result if the particle did have that mass and existed and behaved as the
Standard Model predicts. ...  in order to really prove that our understanding of electroweak symmetry
breaking is flawed and that there is no Higgs boson we would need a much, much more solid evidence than
a mere "95% exclusion". ...". The weakness of a 95% confidence level has been described by XKCD.

Further, in the Higgs to ZZ to 4l channel ATLAS saw (according to ATLAS-CONF-2011-162.pdf) 71
events 

http://www.xkcd.com/882/
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where the green, cyan, and magenta dots correspond to Standard Model Higgs with 3 Mass
States 

at 145 GeV and 180 GeV and 240 GeV that 
leads to a unified E8 Physics Model of Gravity plus Standard Model (viXra 1108.0027). 
It seems clear to me that the histogram shows evidence for the existence of SM Higgs at 

145 GeV              180 GeV              240 GeV

The ATLAS histogram presented by Fabiola Gianotti on 13 Dec 2011 had the same 71 events as ATLAS-
CONF-2011-162.pdf . 

Why does the CERN Consensus View not recognize the evidence for SM Higgs at 145, 180, and 240 GeV ?
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For one thing, 
CERN's analytical techniques may include things like the Look Elsewhere Effect (LEE) that can flatten
bumps. 
In my view, 
it is improper to use LEE with respect to evaluation of models such as E8 Physics that predict in advance
the location of bumps, 
such as the E8 Physics bumps predicted in  advance of the LHC data to be around 145, 180, and 240 GeV. 
ATLAS-CONF-2011-162.pdf said "... The p0-value is the probability of upward fluctuations in the
background as high as or higher than the
excesses observed in data. ... deviations from the background-only hypothesis are observed for ... mH = 244
GeV with a local p0-value of 1.1% (2.3 sigma) ... These values do not account for the so-called look-
elsewhere effect ...[LEE]... once the look-elsewhere effect is considered ... the observed local excess... for ...
mH = 244 GeV ... is ... not ... significant ...". I consider that use of LEE by ATLAS to be improper. 

For another thing, 
in E8 Physics the Higgs has the conventional Standard Model Cross Section, 
but that Cross Section is shared among the 3 Mass States around 145, 180, and 240 GeV 
so that each of the 3 States has a smaller Cross Section than would be expected for a Single-Mass-State SM
Higgs. 
That is exactly what was shown around 240 GeV on a 13 Dec 2011 Spare Slide of Fabiola Gianotti for
ATLAS 

that is consistent with 240 GeV or so being one of 3 Mass States of the Standard Model Higgs for which 
the Cross Section would be less than that expected for a Single-Mass-State Standard Model Higgs
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In the Higgs to ZZ to 4l channel CMS saw (according to HIG-11-025-pas.pdf) 72 events 

distributed consistently with the Standard Model Higgs with 3 Mass States 
that leads to a unified E8 Physics Model of Gravity plus Standard Model (viXra 1108.0027). 
It seems clear to me that the histogram shows evidence for the existence of SM Higgs at 

145 GeV              180 GeV              240 GeV

It seems to me that the 145 GeV excess is a bit clearer in the CMS data, 
the 240 GeV excess is a bit clearer in the ATLAS data, and the 180 GeV excess is pretty clear in both data
sets. 

The CMS histogram presented by Guido Tonelli on 13 Dec 2011 had 72 events but they do not appear to be
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exactly the same as the 72 events of HIG-11-025-pas.pdf 

For example, 

the 240 GeV bin of HIG-11-025-pas.pdf has 5 events, but the same bin of Guido Tonelli 
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 has 4 events, 
perhaps caused by moving one of the 5 events to the next higher bin which then goes from empty to 1 event.
The result is that the Guido Tonelli plot does not show a very clear excess at 240 GeV. 

The 240 GeV bump over background is not as pronounced in the CMS data as in the ATLAS data 
so it is interesting to compare backgrounds of the two experiments. If the graphs are scaled comparably 
and the CMS background is shown as black and the ATLAS background is shown as red, 

then it is clear that the CMS background is somewhat higher, 
particularly in the ranges from 180 GeV to 240 GeV and from 125 GeV to 160 GeV. 

In light of the above, to the question 
"Is the CERN Consensus View Against the 3-State Higgs (145, 180, and 240 GeV)

Justified ?"
my answer is 

NO.
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The Great Pumpkin of the Halloween 2011 Data shows the True State of Physics. 

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system 
in which the Higgs is related to the Primitive Idempotents of the real Clifford Algebra Cl(8). 
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The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit 

for a floating Tquark mass as is required in my 3-State Higgs-Tquark System in which Higgs and Tquark
masses run 
is for a Higgs state with central value of 141 GeV and upper bound 141+209 = 350 GeV. 

The Pumpkin Eye-Nose-Eye Plots are for data (about 5/fb) taken by Halloween 2011: 

Green  Eye: ATLAS-CMS ZZ-4l plots of Halloween 2011 excesses seen in 110-160 GeV Higgs range;
Cyan  Nose: ATLAS-CMS ZZ-4l plots of Halloween 2011 excesses seen in 160-210 GeV Higgs range;  
Magenta  Eye: ATLAS-CMS ZZ-4l plots of Halloween 2011 excesses seen in 210-260 GeV Higgs
range. 

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value
will be understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\
imposes constraints on both the top quark and Higgs boson masses. 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should
not develop an Landau pole for mu < /\ . 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not
become negative leading to the instability of the usual SM vacuum. 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-
off and have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ]
... 
The upper part of each curve corresponds to the triviality bound. 
The lower part of each curve coincides with the vacuum stability bound and 
the point in the top right-hand corner, where it meets the triviality bound curve, is the quasi-fixed infra-red
fixed point for that value of /\ . ... 
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... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the critical point of the Higgs-Tquark System with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner
model
That high-mass Higgs is in the 210-260 GeV range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary line is based on
Renormalization Group calculations with the result that MH / MT = 1.1 as described by Koichi Yamawaki
in hep-ph/9603293 . 

The Cyan Dot   where the Gold Line leaves the Triviality Boundary to go into our Ordinary Phase is the
middle-mass state of  a 174 GeV Truth Quark and a 180 GeV Higgs.  It corresponds to the Higgs mass
calculated by Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that  for 8-
dimensional Kaluza-Klein spacetime with 
the Higgs as a Truth Quark condensate 172 < MT < 175 GeV and 178 < MH < 188 GeV. 
That mid-mass Higgs is in the 160-210 GeV range of the Higgs Triviality Boundary. The physical meaning
of the Triviality Bound is described by Pierre Ramond in his book Journeys Beyond the Standard Model
(Perseus Books 1999) where he says at pages 175-176: 
“... for a ... (large) Higgs mass, we expect the standard model to enter a strong coupling regime ... losing ...
our ability to calculate ... it is natural to think ... that the Higgs actually is a composite ... The resulting bound
... is sometimes called the triviality bound. The reason for this unfortunate name (the theory is anything but
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trivial) stems from lattice studies where the coupling is assumed to be finite everywhere; in that case the
coupling is driven to zero, yielding in fact a trivial theory. In the standard model ... the coupling ... is
certainly not zero. ...”. 

The Green Dot   where the Gold Line terminates in our Ordinary Phase is the low-mass state of a 130
GeV Truth Quark and a 145 GeV Higgs. Its location is determined by E8 Physics calculation of the basic
Truth Quark Mass. The 145 GeV Higgs also comes from such calculations, and is the Higgs state that is
necessary for agreement with arXiv 0960.0954 by Ellis, Espinosa, Giudice, Hoecker and Riotto who require
a Higgs with 135 < MH < 158 GeV, saying: 
“... the Standard Model may survive all the way to the Planck scale for an intermediate range of Higgs
masses ... We evaluate ... on the basis of a global fit to the Standard Model made using the Gfitter package
... a global fit to electroweak precision data within the SM ... 
favors MH < 158 GeV ... Lower bounds on the Higgs mass due to absolute vacuum stability .. and finite-
temperature ... and zero-temperature metastability ... includ[ing] theoretical uncertainties ... 

...[ “allow ( as Tommaso Dorigo said in an entry of 23 July 2009 on his blog ) the SM to be valid for all
energies up to the Planck scale (set at 2 x 10^18 GeV) only if the Higgs boson has a mass above 135 GeV
or so” ]...”. 

Tommaso Dorigo in his 22 Aug 2011 blog post "New CMS Limits on Higgs Mass" said: 
"... CMS ... combined all their results [not just H -> GammaGamma and the Golden Channel] ... 

... the "best fit" of the signal rate provided by the data, as a function of mass ...[I have added color coding
and some lines for peaks for the 3 Higgs mass states of E8 Physics]... 
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... the fluctuation at 140 GeV is less than half as strong as it would be expected to be, 
if a 140 GeV Higgs existed. ...".

The Best-fit plot seems to me to say about my E8 Physics 3-state Higgs model: 
There are 3 peaks that are located roughly where my 3-state Higgs model has its 3 mass states 

(therefore look-elsewhere effect corrections should not be applied) 
and the 3 peak heights are: 

low-mass  peak is 55 per cent of what a SM Higgs should be; 
mid-mass  peak is 20 per cent of what a SM Higgs should be; 
high-mass  peak is 25 per cent of what a SM Higgs should be. 

If you add the strengths of the 3 peaks you get 55 + 20 + 25 = 100 per cent 
therefore 

since my 3-state Higgs model splits the single SM Higgs into 3 states, 
the CMS Best-fit plot supports my 3-state Higgs model. 

Future LHC Exploration:

My view is that my 3-state Higgs E8 Physics model, in which the Standard Model remains valid up to the
Planck scale, 

is realistic and that a useful program of future LHC exploration might be: 

The LHC can explore the energy region above electroweak symmetry breaking (order of 1 TeV). 
In that region, assuming only the Standard Model plus Gravity as described by E8 Physics, 

the Higgs mechanism will not be around to generate mass, so everything will be massless, and:

1 – The T and B quarks may not be so different, and the Kobayashi-Maskawa matrix may look very
different,

with possible consequences for CP violation. 

2 – Massive neutrinos may lose their mass, 
so neutrino oscillation phenomena may change in interesting ways.

3 – With no massive stuff, Conformal Symmetry may become important, 
leading to phenomena such as:

a – Twistor stuff may be directly observable. See for example the book Mathematics and Physics by
Manin, who says there:

“… What binds us to space-time is our rest mass, which prevents us from flying at the speed of light,
when time stops and space loses meaning. In a [massless] world … there are neither points nor

moments of time; beings … would live nowhere and nowhen; only poetry and mathematics [ and the
LHC ] are capable of speaking meaningfully about such things. One point of CP3 is the whole life

history of a free …[ massless particle ]… the smallest event that can happen to …[ it ]…”.

b – Segal conformal cosmological stuff (maybe Dark Energy) may be observable;
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c – Since the Conformal group acts in 6-dim spacetime that could be denoted by C6, 
maybe two new large physical spacetime dimensions might emerge, 

with  4+4 = 8-dim M4 x CP2 Kaluza-Klein becoming 6+4 = 10-dim C6 x CP2 Kaluza-Klein 
perhaps leading to a connection emerging between non-supersymmetric Bosonic String Theory 

whose Lattice Affinization has Monster Group symmetry 
and

a Bohm-type Quantum Theory based on interpreting Strings as World-Lines 
( see tony5m17h.net/MonsterStringCell.pdf and tony5m17h.net/QM03.pdf ).

References: 
my web site - its mirror site

vixra 1108.0027 also pdf - Introduction to E8 Physics
Shpongle 

Moriond 2012 - vixra 1112.0072

I am not happy  
with the Unjustified CERN Consensus View Against the 3-State Higgs (145, 180 GeV, and 240 GeV). 

It reminds me of my past experience with Fermilab's similar Bias against the 3-State Truth Quark. 
Back in the 1990s Fermilab CDF saw (left image below) 3 peaks for the Truth Quark Mass. 

but they ignored the high mass (magenta) peak and dismissed the low mass (green) peak as a "statistical
fluctuation", 

and insisted that the medium mass (cyan) peak was the Single Mass State of the Truth Quark. 

  
Even when the independent Fermilab detector D0 (right image above) saw the same 3 peaks 

including a similar tall low mass (green) peak 
(very unlikely that an independent detector would produce a similar  "statistical fluctuation" in the same

http://www.valdostamuseum.org/hamsmith/
http://www.tony5m17h.net/
http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.valdostamuseum.org/hamsmith/sHponglE8S7.pdf
http://www.valdostamuseum.org/hamsmith/Moriond2012Theory.pdf
http://vixra.org/abs/1112.0072
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place) 
Fermilab continued to ignore the low mass (green) and high mass (magenta) peaks and to insist that 

the Truth Quark had only a Single Mass State, at the middle mass (cyan) peak. 
For the better part of two decades, up to the present, Fermilab designed experiments and analysis based on

their Single Mass State model of the Truth Quark. 
Detailed study of their results continued to point to the Truth Quark having 3 Mass States 

so I consistently pointed out the consistency of Fermilab's own experiments with the 3 Mass State model, 
but  my reward has been to be ingnored, ostracized and blacklisted. 

My health (lupus, kidney failure, and heart attack) is not good enough 
for me to continue fight against UnJustified Bias of the SocioPolitical Consensus of the Physics

Community. 

Since my Physics ideas are fundamentally intertwined with my Fundamental Belief System back through
Ramon Llull,  to Jesus, to Confucius and Lao Tze and the I Ching and Futomani Divination and the Rig

Veda, and  
to their African source of IFA 

attacks (ostracism, blacklisting, etc) on my Physics ideas hurt me on a very deep personal level. 

If today's USA were a happy land of opportunity for constructive prosperity, 
I could say GoodBye to Physics 

and devote my energies to other areas, 
perhaps in my profession of law. 

However, the practice of law in today's USA has become a blind pursuit of dollar profit 
and 

the only profitable "acceptable occupations" in today's USA are: 

the Big Bank Derivative Casino Ponzi Scheme funded by Quantitative Easing money-printing
and

government/banking controlled bureaucracies (education, corrections, health care, regulatory boards) 
in which success depends on giving up Independent Thought and becoming Conformist to the Consensus 

and
the Military Industry whose life-blood is destroying property and killing people who are too weak to fight

back. 

If I were to go into any of those, I would lose my self-respect 
to the extent that I could not live with myself. 

Confucius had good advice (Analects VIII 13) for people in my situation: 

When a country is ill-governed, it is a disgrace to be rich and honored. 
Do not stay in such a State. 

If I were to follow the advice of Confucius, 
I would leave the ill-governed USA and move to a country 

whose economy is based on productive work instead of Ponzi Casinos and stagnant bureaucracies 
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and 
whose foreign policy is based on economic investment instead of death and destruction. 

China seems to be such a country. 
If I had youth and good health I would move there, 

but my health and age are what they are 
so 

it seems to me that all that is left for me in this life is 
to leave my thoughts on the web for anyone who cares to consider them. 

To the few (you know who you are) who helped me with my efforts in life, 
I owe whatever success I have had to you, so I give you ... THANKS. 

To the many (you also know who you are) who made my road of life rougher than it would otherwise have
been, due to your pitiful minds and pitfully small hearts, I give you what you deserve ... PITY. 



Great Pumpkin and Golden Channel Higgs: 
3 Higgs States consistent with ElectroWeak 

Gfitter 

by Frank Dodd (Tony) Smith Jr. 

Abstract: 

The Great Pumpkin by Halloween 2011 should give 5/fb of data to the LHC. 
That data may support or reject my E8 Physics model with 3 Higgs-Tquark states: 
low mass state (Higgs mass around 145 GeV) 
middle mass state (Higgs mass around 180 GeV) 
high mass state (Higgs mass around 240 GeV) 
In my E8 Physics model, the Higgs is not a simple single particle but is  
related to the Primitive Idempotents of the real Clifford algebra Cl(8) 
( see vixra 1109.0037 and tony5m17h.net/ClCl4Cl16.pdf ). 
Such a Higgs is part of a 3-state Higgs-Tquark system 
based on Higgs as a Tquark condensate similar to descriptions in 
the works of Yamawaki, Hashimoto, et al in hep-ph/9603293, hep-ph0311165, etc. 

(References are included in the body of the paper and in linked material.)
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Frank D. (Tony) Smith, Jr. - 2011 

Great Pumpkin and Golden Channel Higgs
3 Higgs States consistent with ElectroWeak Gfitter

It is likely that by end (around Halloween) of its 2011 Higgs search run at 7 TeV energy, 
the Great Pumpkin will have brought 5/fb of Higgs search data to the LHC. 

The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit, if the Tquark mass is allowed to float, 
is for a Higgs state with central value of 141 GeV and upper bound 141+209 = 350 GeV. 

The Pumpkin Eye-Nose-Eye Plots are for data (about 2/fb) made public by Halloween 2011: 

Green  Eye: Higgs -> GammaGamma 1.7/fb CMS analysis for 110-160 GeV Higgs search;
Cyan  Nose: Higgs -> ZZ -> 4 lepton 2/fb ATLAS histogram for  160-210 GeV Higgs search;  

Magenta  Eye: Higgs -> ZZ -> 4 lepton 2/fb ATLAS histogram for 210-260 GeV Higgs search. 

file:///Users/Tony/Desktop/WEBGreatPumpkin2011/GreatPumpkinGCHiggs.pdf
file:///Users/Tony/Desktop/WEBGreatPumpkin2011/LHC2011.html
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The 3 Higgs mass search ranges correspond to the 3 Higgs states of the 3-state Higgs-Tquark system 
of E8 Physics with Higgs related to the Primitive Idempotents of the real Clifford Algebra Cl(8): 

The Green Dot   is the low-mass state of a 130 GeV Truth Quark and a 145 GeV Higgs. 
That low-mass Higgs is in the 110-160 GeV range where a Higgs is needed for 

the Standard Model to work up to the Planck Scale. 
The Cyan Dot   is the middle-mass state of  a 174 GeV Truth Quark and a 180 GeV Higgs. 

That mid-mass Higgs is in the 160-210 GeV range of the Higgs Triviality Boundary. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
That high-mass Higgs is in the 210-260 GeV range of the Higgs Vacuum Instability Boundary 

which range includes the Higgs VEV. 

The Golden Channel Higgs -> ZZ -> 4 lepton 2/fb ATLAS histograms for the Pumpkin Cyan  Nose

and Magenta  Eye were based on the ATLAS histogram 
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It was used for the middle and high mass Higgs states because it is expected that with 5/fb of data the
Golden Channel might find 3-sigma evidence for Higgs states in the range 190-350 GeV, as shown by
Roberto Vega-Morales in "The Higgs "Golden Channel" at 7 TeV" at PHENO 2011: May 10, 2011 where
he said: "... Golden Channel: H -> ZZ -> 4l ... Very "clean" channel due to high precision with which e and
mu are measured and is fully reconstructible ... Suffers from small cross sections ... 

   ...". 
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As the Golden Channel is expected to be less effective with 5/fb of data in the low 110-160 GeV Higgs
mass range, 

the Higgs -> GammaGamma 1.7/fb CMS analysis was used for the Pumpkin Green  Eye plot. It was
based on this plot 

which was based on slide 57 of "Higgs Searches at the LHC" (August 2011) by Eilam Gross, 
who said in the presentation including that slide, slide 22, and others: 
"... H -> GammaGamma ... the most important channel for very low mass Higgs ... 
Clean signature: 2 energetic isolated photons -> narrow mass peak 
A narrow peak is searched for over a large, smooth background ...

... There is 2.8 sigma with H -> GammaGamma which is reduced to 1.7 sigma with the LEE ...". 
I think that the LEE (Look Elsewhere Effect) should not be used in this case (see for example vixra
1107.0048). 

Therefore: 

http://vixra.org/abs/1107.0048
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I think that 2.8 sigma is the correct value for the 140 GeV peak of the Pumpkin Green  Eye plot. 
It has Local p-value about 0.002 
(Eilam Gross said: "... The local p-value is the probability that the background only will fluctuate up to the
observed local significance ... or more ...".). 

Tommaso Dorigo in his 22 Aug 2011 blog post "New CMS Limits on Higgs Mass" said: 
"... CMS ... combined all their results [not just H -> GammaGamma and the Golden Channel] ... 
... the "best fit" of the signal rate provided by the data, as a function of mass ...[I have added color coding
and some lines for peaks for the 3 Higgs mass states of E8 Physics]... 

... the fluctuation at 140 GeV is less than half as strong as it would be expected to be, 
if a 140 GeV Higgs existed. ...".

In my opinion, 
the high peak around 120 GeV is based on channels much less reliable in the low mass region 
than H -> GammaGamma for which it has only about 1 sigma significance in the Eilam Gross plot shown
above, 
so the 120 GeV peak is not physically real. 

The Best-fit plot seems to me to say about my E8 Physics 3-state Higgs model: 

There are 3 peaks that are located roughly where my 3-state Higgs model has its 3 mass states 
(therefore look-elsewhere effect corrections should not be applied) 

and the 3 peak heights are: 

low-mass  peak is 55 per cent of what a SM Higgs should be; 
mid-mass  peak is 20 per cent of what a SM Higgs should be; 

high-mass  peak is 25 per cent of what a SM Higgs should be. 

If you add the strengths of the 3 peaks you get 55 + 20 + 25 = 100 per cent 
therefore 

since my 3-state Higgs model splits the single SM Higgs into 3 states, 
the CMS Best-fit plot supports my 3-state Higgs model. 
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Higgs as Primitive Idempotents 
by Frank Dodd (Tony) Smith Jr.

Abstract:

By identifying the Higgs with 
Primitive Idempotents of the Cl(8) real Clifford algebra, 
the Higgs is not seen as a simple-minded fundamental scalar particle, 
but rather 
the Higgs is seen as a quantum process that creates a fermionic condensate 
with which it interacts to make the fermions appear massive. 
The Primitive Idempotent Higgs is part of my E8 Physics model 
in terms of which the Primitive Idempotent Higgs is seen to do all the nice things 
that the fundamental scalar particle Higgs needs to do, 
and 
to be effectively a Higgs-Tquark system with 3 mass states 
(i.e., the LHC should see events that look like 3 standard model Higgs mass states 
at around 140 GeV and 200 GeV and 250 GeV with the total standard model cross 
section being divided up among those three states. In particular, the LHC should 
see a Higgs around 140 GeV but with a lower cross section than expected.) 

(References are included in the body of the paper and in linked material.)



Standard Model Higgs compared to E8 Physics Higgs 

The conventional Standard Model has structure: 
spacetime is a base manifold;  
particles are representations of gauge groups 
     gauge bosons are in the adjoint representation
     fermions are in other representations (analagous to spinor)
     Higgs boson is in scalar representation. 

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure 
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8): 
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints) 
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints) 
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors. 

There is no room for a fundamental Higgs in the E8 of E8 Physics. 
However, 
for E8 Physics to include the observed results of the Standard Model 
it must have something that acts like the Standard Model Higgs 
even though it will NOT be a fundamental particle. 

To see how the E8 Physics Higgs works, 
embed E8 into the 256-dimensional real Clifford algebra Cl(8): 

Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed 
into two 8-dimensional half-spinor parts each of which is related by Triality 
to 8-dimensional spacetime and has Octonionic structure. In that decomposition: 
the 1+6+1 = (1+3)+(3+1) is related to two copies of 
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure 
and 
the 8 = 4+4 is related to two copies of 
a 4-dimensional Co-Associative subspace of the Octonionic structure 
(see the book “Spinors and Calibrations” by F. Reese Harvey) 



The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
when combined with the 240 E8 Root Vectors 
forms the full 248-dimensional E8. 
It represents a Cartan subalgebra of the E8 Lie algebra. 

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is the Higgs of E8 Physics. 

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent 
represent: 

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron 
so 
the E8 Higgs effectively creates/annihilates the fundamental fermions and 

the E8 Higgs is effectively a condensate of fundamental fermions. 

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces, 
by freezing out a preferred 4-dim Associative Quaternionic subspace, 
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2 
with 4-dim M4 physical spacetime. 

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent 
includes the Cl(8) grade-0 scalar 1 
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime 
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar 
(or pseudoscalar) and in that respect is similar to Standard Model Higgs. 

Not only does the E8 Higgs fermion condensate transform with respect 
to 4-dim physical spacetime like the Standard Model Higgs but 

the geometry of the reduction from 8-dim Octonionic spacetime 
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives

E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure. 

Since the second and third fermion generations emerge dynamically from the 
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated 
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate. 
Since the Truth Quark is so much more massive that the other fermions, 

the E8 Higgs is effectively a Truth Quark condensate. 
When Triviality and Vacuum Stability are taken into account, 

the E8 Higgs and Truth Quark system has 3 mass states. 



Golden Channel Higgs from 2/fb at LHC: 
3 Higgs States consistent with ElectroWeak 

Gfitter 
by Frank Dodd (Tony) Smith Jr.

Abstract:

2/fb of LHC data presented at Lepton-Photon 2011 indicates 3 Higgs state peaks: 
low mass state (Higgs mass around 145 GeV)
middle mass state (Higgs mass around 180 GeV)
high mass state (Higgs mass around 240 GeV)
so 
the Higgs is not a simple single particle 
but 
is part of a 3-state Higgs-Tquark system 
based on Higgs as a Tquark condensate similar to descriptions in 
the works of Yamawaki, Hashimoto, et al in hep-ph/9603293, hep-ph0311165, etc. 

The 3 Higgs-Tquark state system is not only consistent with my E8 Physics model 
but 
also are consistent with Gfitter ElectroWeak plots from Higgs Hunting 2011. 

Appendix 1 contains some images of candidate Higgs events. 

Appendix 2 discusses claims of exclusion of Higgs mass ranges. 

Appendix 3 discusses how the single Standard Model Higgs splits into 3 mass states.  

(References are included in the body of the paper and in linked material.)
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Golden Channel Higgs from 2/fb at LHC:
3 Higgs States consistent with ElectroWeak Gfitter

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system:

The Green Dot  is the low-mass state of a 130 GeV Truth Quark and a 145 GeV Higgs. 
That low-mass Higgs is in the 110-160 GeV range where a Higgs is needed for 
the Standard Model to work up to the Planck Scale.
The Cyan Dot  is the middle-mass state of  a 174 GeV Truth Quark and a 180 GeV Higgs. 
That mid-mass Higgs is in the 160-210 GeV range of the Higgs Triviality Boundary.

The Magenta Dot  is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
That high-mass Higgs is in the 210-260 GeV range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Higgs to ZZ to 4l channel is the Golden Channel that "... provides a rather clean signature
over the full possible range of Higgs masses, with a statistics smaller than for other channels. For
Higgs masses above 200 GeV, this channel becomes the "golden" channel for SM Higgs searches. ...". 
(quoted from "Standard Model Higgs Boson Searches at ATLAS" by Stefano Rosati at the 2007 Europhysics Conference of High Energy Physics)
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http://www.valdostamuseum.org/hamsmith/LHC2011ifb2.pdf
http://vixra.org/abs/1108.0027
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http://vixra.org/abs/1107.0048
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At Lepton-Photon 2011 on 22 August 2011, ATLAS presented a plot of 27 Golden Channel events for 2/fb
in which 

2 events  (background at about 0.5 level) are around 145 to 155 GeV
7 events  (background at about 2 level) are around 185 to 205 GeV 

8 events  (background at about 1.5 level) are around 225 to 245 GeV. 

Consistency with ElectroWeak experimental results. 

Phil Gibbs, in a viXra log blog entry 13 August 2011, said: 
"... At Higgs Hunting 2011 Matthias Schott from the gfitter group told us that a Higgs at 140 GeV 
has just a p-value of 23% in which the fit includes the Tevatron data [ with Tquark mass 173.3 +/- 1.1 GeV
] 
... This plot shows the effect on the electroweak fit of leaving out ... the measurement... 

 ...". 

Since my 3-state model has 3 mass states for the Tquark, evaluation of my 3-state model should be done 
by removing the fit to the Tevatron mid-mass Tquark mass value of 173.3 +/- 1.1 GeV 
and allowing the Tquark mass to float freely so that it also includes a low-mass Tquark around 130 GeV 
and a high-mass Tquark around 220 GeV. When that is done, the Gfitter plot shows that 
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the preferred Higgs mass is 141 GeV which is consistent with the low-mass  Higgs of my 3-state model
and

the mid-mass  and high-mass  Higgs of my 3-state model are well within the upper bound of 341
GeV. 

In my view, the Higgs is not a simple single particle but is part of a 3-state Higgs-Tquark system based on
Higgs as a Tquark condensate similar to descriptions in the works of Yamawaki, Hashimoto, et. al. 
in hep-ph/960e293, hep-ph0311165, etc., in which the mid-mass Higgs Tquark state is associated with an 8-
dimensional Kaluza-Klein spacetime a la the M4 x CP2 of Batakis (Class. Quantum Grav. 3 (1986) L99-
L105). 

Also at Lepton-Photon 2011 on 22 August 2011, CMS presented 21 Golden Channel events for 1.66/fb 

4 events  (background at about 0.5 level) are around 130 to 160 GeV. 
As CMS noted, the 2 event point at 142 GeV is consistent with SM Higgs expectation. 
7 events  (background at about 2 level) are around 170 to 210 GeV. 
These events are not as much above background as are the corresponding events in the ATLAS plot. 

6 events  (background at about 1.5 level) are around 220 to 260 GeV. 
These events seem to me to be above background much like the corresponding events in the ATLAS plot. 

In my view, the CMS Golden Channel plot for 1.66/fb of data is consistent with the ATLAS Golden
Channel plot, 
which clearly indicates to me that the Higgs is a 3-state system.

My view is that my 3-state Higgs E8 Physics model, in which the (suitably augmented) Standard Model
remains valid up to the Planck scale, is realistic and that a useful program of future LHC exploration might
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be: 

Since the LHC can explore the energy region above electroweak symmetry breaking (order of 1 TeV). 
and, in that region, assuming only the Standard Model plus Gravity as described by E8 Physics, 
the Higgs mechanism will not be around to generate mass, so everything will be massless, and:

1 – The T and B quarks may not be so different, and the Kobayashi-Maskawa matrix may look very
different,
with possible consequences for CP violation. 

2 – Massive neutrinos may lose their mass, 
so neutrino oscillation phenomena may change in interesting ways.

3 – With no massive stuff, Conformal Symmetry may become important, 
leading to phenomena such as:

a – Twistor stuff may be directly observable. See for example the book Mathematics and Physics by
Manin, who says there:
“… What binds us to space-time is our rest mass, which prevents us from flying at the speed of light,
when time stops and space loses meaning. In a [massless] world … there are neither points nor
moments of time; beings … would live nowhere and nowhen; only poetry and mathematics [ and the
LHC ] are capable of speaking meaningfully about such things. One point of CP3 is the whole life
history of a free …[ massless particle ]… the smallest event that can happen to …[ it ]…”.

b – Segal conformal cosmological stuff (maybe Dark Energy) may be observable;

c – Since the Conformal group acts in 6-dim spacetime that could be denoted by C6, 
maybe two new large physical spacetime dimensions might emerge, 
with  4+4 = 8-dim M4 x CP2 Kaluza-Klein becoming 6+4 = 10-dim C6 x CP2 Kaluza-Klein 
perhaps leading to a connection emerging between non-supersymmetric Bosonic String Theory 
whose Lattice Affinization has Monster Group symmetry 
and
a Bohm-type Quantum Theory based on interpreting Strings as World-Lines 
( see tony5m17h.net/MonsterStringCell.pdf and tony5m17h.net/QM03.pdf ).

http://www.valdostamuseum.org/hamsmith/MonsterStringCell.pdf
http://www.valdostamuseum.org/hamsmith/QM03.pdf
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Here is an image of an ATLAS Golden Channel candidate mid-mass  Higgs event: 

APPENDIX 1: 

Here is an image of an ATLAS Golden Channel candidate low-mass  Higgs event: 
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Here is an image of a CMS Golden Channel candidate high-mass  Higgs event:

APPENDIX 2:

CERN (22 August 2011 press release) said: 

"... ATLAS and CMS have excluded the existence of a Higgs 
over most of the mass region 145 to 466 GeV with 95 percent certainty. ...". 

CMS (22 Aug 2011 press release) said: 
 

"... At 90% C.L., we exclude the SM Higgs boson in the mass range from 144 - 440 GeV. ... 

 ...". 
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On the other hand, the Golden Channel observations of ATLAS and CMS discussed in the body of this
paper 

clearly indicate not only a low-mass  Higgs state around 145 GeV 

but also mid-mass  and high-mass  Higgs states around 200 GeV and 240 GeV. 

I feel that direct counts of Golden Channel events (which show mid-mass  and high-mass  Higgs
states) 
are more likely to represent reality than more highly processed "combined confidence level values" which
may contain problematic application of statistical techniques (such as the Look Elsewhere Effect - see viXra
1107.0048) 

which might lead to unrealistic suppression of mid-mass  and high-mass  Higgs states. 

Consider that the CMS "combined confidence level" Brazil band exclustion plot is made up of many
channels 
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so that if some channels have erroneous suppression of some Higgs mass range the error would propagate to
the CMS Brazil Band "combined confidence level values" exclusion plot. 
To avoid that problem, look only at the curve for the Golden Channel Higgs to ZZ to 4l: 

and note that it clearly shows not only the low-mass  Higgs state around 145 GeV 
but it also shows a very small indication of mid-mass  Higgs (which is very small in the CMS plot) 

and a larger indication of high-mass  Higgs (mostly due to the CMS 3-event point around 220 GeV). 

The deficit around 300 GeV, in my opinion, is due to phenomena of the Higgs as Tquark condensate. 

The corresponding curve for ATLAS 

shows an even smaller indication of mid-mass  Higgs 

but shows clear indications of low-mass  Higgs and high-mass  Higgs. 

In light of the above, 

I believe that press statements about 90% C.L. exclusion of mid-mass  and high-mass  Higgs 
are really bad physics 
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and 
that the Golden Channel indications of 3-state Higgs are valid.

APPENDIX 3:

Tommaso Dorigo in his 22 August 2011 blog post "New CMS Limits on Higgs Mass" said: 
"... In the ... figure [ some coloring and lines from peaks to y-axis scale added by me ]... 

... the "best fit" of the signal rate provided by the data, as a function of mass. ... the fluctuation at 140 GeV
is less than half as strong as it would be expected to be, if a 140 GeV Higgs existed. ...". 

The bottom Best-fit plot seems to me to say about my 3-state Higgs model: 

There are 3 peaks that are located roughly where my 3-state Higgs model has its 3 mass states 
(therefore look-elsewhere effect corrections should not be applied) 
and the 3 peak heights are: 

low-mass (around 140 GeV) peak is 55 per cent of what a SM Higgs should be; 
mid-mass (around 200 GeV) peak is 20 per cent of what a SM Higgs should be; 
high-mass (around 220 GeV) peak is 25 per cent of what a SM Higgs should be. 

If you add the strengths of the 3 peaks you get 55 + 20 + 25 = 100 per cent 
therefore 
if you regard my 3-state Higgs model as splitting the single SM Higgs into 3 states, 
it seems that the CMS Best-fit plot supports my 3-state Higgs model. 



E8 and Cl(16) = Cl(8) (x) Cl(8) 

                                                 

Frank Dodd (Tony) Smith, Jr.  – Georgia – 2011
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E8 Physics: 
from 

Fundamental Fermion Dixon Spinors 
to 

26-dim String World-Line Theory
to

Kerr-Newman Clouds 
to 

Schwinger Source Regions 
to 

Wyler/Hua Force Strengths 

Frank Dodd (Tony) Smith, Jr. - 2012

The following seven pages are an outline sketch of how E8 Physics emerges 
from fundamental spinor fermions 

to condense into a 26-dim String structure with strings as fermion World-Lines 
with each fundamental fermion being surrounded by a Quantum Cloud 

that has Kerr-Newman physical structure 
corresponding to a Schwinger Source region 

with complex harmonic Wyler/Hua Green's function propagator. 
The Wyler/Hua complex bounded domain structure allows 

realistic calculation of force strength constants and particle masses. 

The outline sketch omits many details which are covered in vixra 1108.0027

Here are some historical speculation questions: 

Could Wyler's Green's function based on harmonic analysis of complex domains 
have been used by Schwinger 

to give more detailed models of his finite-region sources ? 

Could Wyler's rejection at IAS Princeton under Dyson in the 1970s 
have been at least in part due to Dyson's Feynman-type view 

of point particles as fundamental ? 

If Wyler had gone to see Schwinger at UCLA instead of Dyson at IAS Princeton 
could Wyler and Schwinger together have developed source theory 
in great enough detail that its advantages (no renormalization etc) 

would have been clear to most physicists ? 



In the beginning there was Cl(0) spinor fermion void

from which emerged 2 = sqrt(2^2) Cl(2) half-spinor fermions 

 and its mirror 

from which emerged 4 = sqrt(2^4) Cl(4) half-spinor fermions

 and 2 mirrors 

from which emerged 8 = sqrt(2^6) Cl(6) half-spinor fermions

  
and 4 mirrors

from which emerged 16 = sqrt(2^8) Cl(8) half-spinor fermions

 
and 8 mirrors

which by Cl(8) Triality are isomorphic with the 8 Cl(8) vectors

so that the 28 antisymmetric pairs of half-spinors and their mirrors 
are the 28 Cl(8) bivectors of the Lie Algebra of Gauge Groups:



16 of U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) for Conformal Gravity

4 of U(2) = U(1)xSU(2) and 8 of SU(3) for the Standard Model. 



As fermion particles the 8 Cl(8) half-spinors 

 
represent  

neutrino; red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark; electron

(yellow, magenta, cyan, black are used for blue, green, red up quarks and electron)

The 8 mirror Cl(8) half-spinors represent the corresponding fermion antiparticles. 

The 8 Cl(8) half-spinor fermions 

 
and their 8 mirror Triality equivalents 

and their 8 Cl(8) vector Triality equivalents

correspond to 
the Octonion basis elements {1,i,j,k,K,J,I,E} 

and 
can be represented as a pair of tetrahedra 



By Real Clifford Algebra 8-periodicity any large spinor space can be embedded in 
a tensor product of a number copies of the 16-dim full spinors of Cl(8)

representable as a pair of a pair of tetrahedra 

the tensor product of two of which 

 x 
form the 128+128 = 256-dim full spinors of Cl(8)xCl(8) = Cl(16)

  + 

One set of 128-dim Cl(16) half-spinors is the spinor/fermion part of the  248-
dim Lie algebra E8 = 120-dim Spin(16) + 128-dim half-spinor of Spin(16)

and is also a representation of 
the 128-dim spinor space denoted as T2 by Geoffrey Dixon who says in 

his paper "Matter Universe: Message in the Mathematics": 
"... the 128-dimensional hyperspinor space T2 ...[is]... the doubling of T ... 

The algebra T = C x H x O ...(complex algebra, quaternions, and octonions )... is 2x4x8 
= 64-dimensional ... noncommutative, nonassociative, and nonalternative ...". 



Within 128-dim T2, 

each 64-dim factor T is represented by half of the Spin(16) half-spinor space. 
One 64-dim T represents fermion spinor particles 

while the other T of T2 represents fermion spinor antiparticles. 

Let these 8 octagons represent the fermion particle types:

Then these 64 octagon octants 

represent the 8x8 = 64 covariant components of the fermion particles. 
With respect to Cl(16) and E8 the Cl(8) Triality induces 
Triality isomorphsim between the two 64-dim factors T 

that represent fermion particles and antiparticles
and also of both of them 

with the 64-dim D8 / D4xD4 space representing 8-dim position and momentum. 



How does T2 represent the first-generation fermions seen in experiments ?
Using basis {c1,ci} for C and {q1,qi,qj,qk} for H and {1,i,j,k,E,I,J,K} for O 

each T can be decomposed as follows: 
{q1,qi,qj,qk} represent { lepton , red quark , green quark , blue quark } 

{c1,ci} represent { neutrino / down quark , electron / up quark } 
{1,i,j,k,E,I,J,K} represent 8 covariant components of each fermion 

with respect to 4+4 = 8-dim Kaluza-Klein Spacetime M4xCP2 
with {1,i,j,k} representing 4-dim M4 Minkowski Physical Spacetime 
and (E,I,J,K} representing 4-dim CP2 Internal Symmetry Space.

How do T2 fermions interact with each other ? 
Consider fermionic 128-dim T2 as the spinor part of E8.  

Construct a Local Lagrangian using the 120-dim Spin(16) part of E8 
which can be decomposed into 

two copies of the 28-dim Spin(8) Lie algebra 
plus 64-dim of 8-dim spacetime position x 8-dim spacetime momentum 

so that the Lagrangian density has 
a fermionic term from the T2 spinor space and 

gauge boson terms from the two copies of Spin(8) 
which are integrated over the 8-dim spacetime as base manifold. 

How does the Local Lagrangian Physics extend Globally ? 
Since the E8 Lagrangian is Local, it is necessary to patch together Local Lagrangian 
Regions to form a Global Structure describing a Global E8 Algebraic Quantum Field 

Theory (AQFT). Each E8 of each region is embedded into Cl(16) and the completion of 
the union of all tensor products  of all the Cl(16) are taken thus producing a generalized 

Hyperfinite II1 von Neumann factor Algebraic Quantum Field Theory. 



What is the Physics of World-Line Histories of Particles/Antiparticles ? 
8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime can be 

represented by a Leech lattice underlying 26-dim String Theory 
in which strings represent World-Lines in the E8 Physics model. 

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice 
is the Monster Group of order about 8 x 10^53. 

A fermion particle/antiparticle does not remain a single Planck-scale entity because 
Tachyons create a cloud of particles/antiparticles. 

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole whose 

structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26. 

(Since a Leech lattice is based on copies of an E8 lattice and 
since there are 7 distinct E8 integral domain lattices 

there are 7 (or 8 if you include a non-integral domain E8 lattice) 
distinct Leech lattices, and the physical Leech lattice is a superposition of them, 

effectively adding a factor of 8 to the order.)
The volume of the Kerr-Newman Cloud should be on the order of 10^27 x Planck 

scale, and the Kerr-Newman Cloud should contain on the order of 10^27 
particle/antiparticle pairs and its size should be somewhat larger than, but 

roughly similar to, 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Kerr-Newman Clouds as Schwinger Sources:
Green's Function Propagators

Schwinger, in Nottingham hep-ph/9310283, said: 
"... in the phenomenological source theory ... 

there are no divergences, and no renormalization ...
the source concept ... is abstracted from the physical possibility 
of creating or annihilating any particle in a suitable collision. ...

The basic physical act begins with the creation of a particle by a source, 
followed by the propagation ... of that particle 

between the neighborhoods of emission and detection, 
and is closed by the source annihilation of the particle. 

Relativistic requirements largely constrain the structure of 
the propagation function - Green’s function ...".

Wyler/Hua Complex Domain Structure of Schwinger Sources: 
Bergman Kernels and Green's functions

Armand Wyler, in "The Complex Light Cone, Symmetric Space of the Conformal 
Group"  (IAS Princeton, June 1972), said: 

"...  define the Bergman metric, the invariant differential operators 
and their elementary solutions (Green functions) in the bounded realization 

Dn of SO(n,2) / (SO(n) x SO(2) with Silov boundary Qn ...
the value of the structure constant alpha is obtained 

as coefficient of the Green function of the Dirac equation in D5 ...". 



E8 Physics: 

David Finkelstein’s Cl(16) Fundamental Quantum Structure 
of Nested Real Clifford Algebras:

Start with Empty Set = 0 

Real Dimension of each Clifford Algebra of Precursor Space: 

0 = Cl(0) = {-1,+1} = Yin and Yang emerge from Tai Chi  
\
1 = Cl(Cl(0)) = Real 
\
1 + 1 = Cl(1) = Cl(Cl(Cl(0))) = Complex
\
1 + 2 + 1 = Cl(2) = Cl(Cl(1)) = Cl(Cl(Cl(Cl(0)))) = Quaternion 
\
1 + 4 + 6 + 4 + 1 = Cl(4) = Cl(Cl(2)) = Cl(Cl(Cl(Cl(Cl(0)))))
\
1 + 16 + 120 + ... = Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0))))))
\
1 + 65,536 + ... = Cl(65,536) = Cl(Cl(16)) = Cl(Cl(Cl(Cl(Cl(Cl(Cl(0)))))))
(by Real Clifford Algebra 8-Periodicity) = Cl(16) x...(16 times)...x Cl(16)

John von Neumann said (“Why John von Neumann did not Like the Hilbert Space 
Formalism of Quantum Mechanics (and What he Liked Instead)” by Miklos Redei 
in Studies in the History and Philosophy of Modern Physics 27 (1996) 493-510):  
 “... if we wish to generalize the lattice of all linear closed subspaces 
 from a Euclidean space to infinitely many dimensions, 
 then one does not obtain Hilbert space ... our “case I_infinity” ... 
 but that configuration, which Murray and I called “case II1” ...”.
Completion of the Union of All Finite Tensor Products of Cl(16) with itself
gives a generalized Hyperfinite II1 von Neumann Factor that in turn gives a 
realistic Algebraic Quantum Field Theory (AQFT).
Since Cl(16) is the Fundamental Building Block of a realistic AQFT with the
structure of a generalized Hyperfinite II1 von Neumann Factor,
in order to understand how realistic AQFT works in detail,
we must understand the Geometric Structure of Cl(16). 
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Spinor Growth Sequence 
Frank Dodd (Tony) Smith, Jr. - 2012

-----------------------------------------------

0 = Integers

-----------------------------------------------

1 = Real Numbers (basis = {1}) 

-----------------------------------------------

2 = Complex Numbers C (basis = {1,i}) = Cl(1) = half-spinors of Cl(4) Minkowski

These half-spinors are the basis of the conventional Fermionic Fock Space 
Hyperfinite II1 von Neumann Factor Algebraic Quantum Field Theory (AQFT) 

-----------------------------------------------

4 = Quaternions Q  (basis = {1,i,j,k}) = Cl(2) = half-spinors of Cl(6) Conformal 

WHICH CORRESPOND TO TETRAHEDRA

-----------------------------------------------



----------------------------------------------- 

8 = Octonions O (basis = {1,i,j,k,I,J,K,E}) = half-spinors of Cl(8)

WHICH CORRESPOND TO 
Chen-Engel-Glotzer (arXiv 1001.0586 ) DIMER PAIRS OF TETRAHEDRA 

-----------------------------------------------

2^(8/2) = 2^4 = 16 = full spinors of Cl(8) = vectors of Cl(16) 

-----------------------------------------------

2^(16/2) = 2^8 = 256 = 4 x 64 = full spinors of Cl(16) 

These are the basis of the unconventional generalization of 
the Hyperfinite II1 von Neumann Factor 
that I use for Algebraic Quantum Field Theory (AQFT)
-----------------------------------------------
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)
Such a large number as 2^128 is useful in describing 
the inflationary expansion of our universe 
and the production of the large number of particles that it contains. 



Spinor Growth Physics
Frank Dodd (Tony) Smith, Jr.- 2012

Clifford:  n grows to 2^n
0
2^0 = 1 = Cl(0) 
2^1 = 2 = Cl(1)
2^2 = 4 = Cl(2)
2^4 = 16 = Cl(4) 
2^16 = 65,536 = Cl(16) = Cl(8)xCl(8)

65,536 + 1 = 65,537 = 2^2^4 + 1 is the largest known Fermat Prime
=================================================

Spinor:  n grows to 2^(n/2)   (The Spinor Growth Pattern is due to David Finklestein.)

0 = Integers
2^(0/2) = 2^0 = 1 = Real Numbers
2^(1/2) = sqrt(2)
2^(sqrt(2)/2) = 2^0.707 = 1.63
2^(1.63/2) = 1.76
2^(1.76/2) = 1.84 
... approaches 2 ... 

2 = Complex Numbers C = Cl(1) = half-spinors of Cl(4) Minkowski
2^(2/2) = 2   fixed 

4 = Quaternions Q = Cl(2) = half-spinors of Cl(6) Conformal
2^(4/2) = 2^2 = 4  fixed 

Complex and Quaternion Qantum Processes are Unitary 
and do not grow

6 = Conformal Physical Space
2^(6/2) = 2^3 = 8 Octonions O
2^(8/2) = 2^4 = 16 = full spinors of Cl(8)

Cl(8) triality: 8vector = 8+half-spinor = 8-half-spinor
F4 = 28 + 8+8+8

2^(16/2) = 2^8 = 256 = full spinors of Cl(16)
Cl(16) triality: 64vector = 64++half-half-spinor = 64--half-half-spinor

E8 = (28+28) + 64+64+64
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)

2^127 = 1.7 x 10^38 = half-spinor of Cl(256) = ( Mplanck / Mproton )^2 
2^127 - 1 is a Mersenne Prime

Octonion Quantum Processes are NonUnitary 
and can grow during Big Bang Inflation 

until the Zizzi Inflation Decoherence Limit of sqrt(2^128) = 2^64 qubits is reached.  



Each qubit at the Decoherence End of Inflation corresponds 
to a Planck Mass Black Hole which transforms into 
2^64 = 10^19 first-generation fermion particle-antiparticle pairs.  
The resulting 2^64 x 2^64 = 2^128 = 10^19 x 10^19 = 10^38 fermion pairs 
constitutes a Zizzi Quantum Register of order n_reh = 10^38 = 2^128.
Since, as Paola Zizzi says in gr-qc/0007006 : 
"... the quantum register grows with time ... At time Tn = (n+1) Tplanck 
the quantum gravity register will consist of (n+1)^2 qubits ...", 
we have the number of qubits at Reheating:
Nreh = ( n_reh )^2 = ( 2^128 )^2 = 2^256 = 10^77
Since each qubit at Reheating should correspond to fermion particle-antiparticle pairs 
we have the result that
the number of particles in our Universe at Reheating is about 10^77 nucleons.
=======================================================

64-dim Spinor Structure CxQxO
(The 64-dim spinor structure CxQxO is due to Geoffrey Dixon.)

Cl(16) Triality 64 = 2x4x8 = (CxQ)xO
CxQ represents: 

1xQ = 4-dim Minkowski M4 Physical Spacetime
ixQ = 4-dim CP2 Internal Symmetry Space

O represents: 
8vector = 8 gammas of 8-dim Octonionic Spacetime

8+half-spinor = 8 fermion particles (e, ur, ug, ub ; db, dg, db, nu)
8-half-spinor  = 8 fermion antiparticles

CxQxO represents:  
64vector = 8 components of each of 8 gammas 

64++half-half-spinor = 8 components of each of 8 fermion particles
64--half-half-spinor = 8 components of each of 8 fermion antiparticles

-----------------------------------------------------------------------------------------------------
Full spinors of Cl(256)
2^128 = 2^64 x 2^64 = 

= all possible states/subsets of 8 components 
of 8 fermion particles and 8 fermion antiparticles

=========================================================
The Fermat primes, of the form 2^2^k + 1, include:

2 + 1 = 2^1 + 1 = 2^2^0 + 1 = 2+1 = 3
2^2 + 1 = 2^2 + 1 = 2^2^1 + 1 = 4+1 = 5
2^2^2 + 1 = 2^4 + 1 = 2^2^2 + 1 = 16+1 = 17
2^2^2^2 + 1 = 2^16 + 1 = 2^2^4 + 1 = 65,536+1 = 65,537  
2^2^3 + 1 = 2^8 + 1 = 257 is the only other known Fermat prime.

The Mersenne Primes, of the form 2^k - 1 for prime k, include:
2^2 -1 = 4-1 = 3
2^3 - 1 = 8-1 = 7
2^7 - 1 = 128-1 = 127
2^127 - 1 = approximately 1.7 x 10^38
2^(2^127 - 1) - 1 may or may not be prime. Its primality is not now known.
Some other Mersenne Primes are 2^k - 1   
for k = 5, 13, 17, 19, 31, 61, 89, 107, 521, 607, and 1279.



Cl(16) has 2^16 = 65,536 elements with graded structure

1
16
120
560
1820
4368
8008
11440
12870
11440
8008
4368
1820
560
120
16
1

The 16-dim grade-1 Vectors of Cl(16) are D8 = Spin(16) Vectors
that are acted upon by the 120-dim grade-2 Bivectors of Cl(16)
which form the D8 = Spin(16) Lie algebra.

Cl(16) has, in addition to its 16-dim D8 Vector and 120-dim D8 Bivector
bosonic commutator structure, a fermionic anticommutator structure
related to its sqrt(65,536) = 256-dim spinors which reduce 
to 128-dim D8 +half-spinors plus 128-dim D8 -half-spinors.
Pierre Ramond in hep-th/0112261 said:
 “... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective 
 plane ... [ represented by ]... the SO(9) spinor operators [ which ] satisfy 
 Bose-like commutation relations ... Curiously,
 if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting,
 the F4 algebra is still satisfied ...”.

The same reasoning applies to other exceptional groups that have octonionic 
structure and spinor component parts, including:

E6 = D5 + U(1) + 32-dim full spinor of D5
and

248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8.
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To study the E8 substructure of Cl(16), 
note that the 120-dimensional bosonic Cl(16) bivector part of E8 decomposes, 
with respect to factoring Cl(16) into the tensor product Cl(8) x Cl(8) allowed 
by 8-periodicity, into 1x28 + 8x8 + 28x1 
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The 256-dim spinor of Cl(16) decomposes as the direct sum of 
the two 128-dim half-spinor representations, i.e., as one generation and one anti-
generation. 

248-dim E8 contains the 128-dim D8 Cl(16) half-spinor representation of one 
generation of Fermion Particles and AntiParticles, 
 but 
does not contain any of the anti-generation D8 Cl(16) half-spinor. 

Note that if you tried to build a larger Lie Algebra than E8 within Cl(16) 
by using the anti-generation D8 Cl(16) half-spinor, you would fail 
because the construction would be mathematically inconsistent, 
so 
E8 is the Maximal Lie Algebra within Cl(16). 

Decompose, with respect to factoring Cl(16) into Cl(8) x Cl(8), 
the 128-dim fermion one-generation representation into two 64-dim fermion 
representations in terms of their 8 covariant components with respect to 8-dim 
spacetime as: 

one 64 = 8x8 representing 8 fundamental left-handed fermion particles in terms 
of their 8 covariant components with respect to 8-dim spacetime 
and
the other 64 = 8x8 representing 8 fundamental right-handed fermion antiparticles. 

To visualize the E8 structure, look at the 240 Root Vectors of E8:  
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The 240 root vectors of the 248-dimensional Lie Algebra E8 

The 240 Root Vectors are color-keyed as: 

 24 Yellow 
 24 Orange 
 64 Blue 

 64 Red 
 64 Green 

They are made up of 
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112 Root Vectors that represent the 112 Root Vectors of the 120-dimenisonal Lie 
Algebra D8 

These 112 Root Vectors are color-keyed as: 
 24 Yellow 
 24 Orange 
 64 Blue 

plus 
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128 Root Vectors that correspond to one of the 128-dimensional half-spinor 
representations of the Lie Algebra D8 

These 128 Root Vectors are color-keyed as: 
 64 Red
 64 Green

Physical interpretations of the 240 E8 Root Vectors 
are given on the following pages: 
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The 24 Yellow Root Vectors correspond to the Standard Model Gauge Bosons 
which act on CP2 Internal Symmetry Space of M4xCP2 Kaluza-Klein Spacetime. 

The 16 inner Root Vectors act to coordinate the Standard Model Gauge Bosons 
with the M4 Minkowski Space of M4xCP2 Kaluza-Klein Spacetime

while the 8 outer Root Vectors form a cube that represents 

the W+ and W- Weak Bosons 
and 

the 6 Gluons that carry Color Charge: 
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When combined with 4 of the 8 Cartan Subalgebra elements of E8 
( that is, 4 of the 8 elements that are not represented by the 240 Root Vectors ) 
these 8 Root Vectors form the Standard Model Gauge Groups of:  

8-dimensional SU(3) Color Force

3-dimensional SU(2) Weak Force 

1-dimensional U(1) Electromagnetic Force. 
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The 24 Orange Root Vectors correspond to the U(2,2) Conformal Group that by a 
MacDowell-Mansouri mechanism produces Gravity which acts on the 
M4 Minkowski space of M4xCP2 Kaluza-Klein Spacetime. 

The 24 Orange Root Vectors are composed of 4 sets of 6 as shown above. 

Each set of 6 breaks down 
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into 3 inner Root Vectors plus 3 outer Root Vectors 

The 3 outer Root Vectors form a triangle, 
and 
the 12 vertices of the 4 triangles of the outer Root Vectors correspond to 
a cuboctahedron 

that is the Root Vector Polytope for the U(2,2) Lie Algebra. 

The 12 inner Root Vectors act to coordinate the Conformal Group with 
the CP2 Internal Symmetry Space of M4xCP2 Kaluza-Klein Spacetime
while the 12 outer Root Vectors combine with 4 of the 8 Cartan Subalgebra 
elements of E8 ( that is, 4 of the 8 elements that are not represented by the 240 
Root Vectors ) to form the 16-dimensional U(2,2) Conformal Group. 
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The 8x8 = 64 Blue Root Vectors correspond to the 8 position dimensions of 
Kaluza-Klein Spacetime and the corresponding 8 dual momentum dimensions. 

63 of the 8x8 = 64 Blue Root Vectors correspond to 
the 63 dimensions of the SL(8) Lie Algebra that is the subalgebra of E8 
to which E8 contracts in its maximal contraction 

E8 -> SL(8) + h_92 
where h_92 is a 185-dimensional Heisenberg Lie Algebra 
for 92 sets of creation-annililation operators: 
 64 Fermion Particle Creators + 64 Fermion AntiParticle Creators 
 28 Gravity Boson Creators + 28 Standard Model Boson Creators. 

The 64th Blue Root Vector corresponds to the 1 central element of h_92.  
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The 8x8 = 64 Red Root Vectors correspond to the 8 covariant components 
of the 8 fundamental (First-Generation) Fermion Particles

Each subset of 32 is geometrically equivalent to 4 cubes. Here is a diagram of how 
some of the cubes fit together: 
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Each cube represents a set of 8 fundamental Fermion Particles: 

There are 4+4 = 8 cubes, so each cube corresponds to one of the 8 covariant 
components of its set of 8 fundamental Fermion Particles. 
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The 8x8 = 64 Green Root Vectors correspond to the 8 covariant components 
of the 8 fundamental (First-Generation) Fermion AntiParticles

The geometry of the representation of Fermion AntiParticles by 
the 32+32 = 64 Root Vectors corresponds to that of Fermion Particles 
described on the preceding two pages. 
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You can also visualize the E8 Root Vector structure by writing the Root Vectors in 
terms of 8-dimensional coordinates of one of the 7 independent E8 lattices. 
If you use the same color code as above (except that here I use Orange for 48 Root 
Vectors that are shown above as 24 Yellow and 24 Orange), you can get:  
 
112 = 64 + 48 Root Vectors corresponding to D8: 

±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke, 

(±1   ±i            ±e   ±ie              )/2 
(±1       ±j        ±e         ±je        )/2
(±1            ±k   ±e               ±ke  )/2        

  
(         ±j   ±k              ±je   ±ke  )/2  
(     ±i       ±k        ±ie         ±ke  )/2
(     ±i  ±j             ±ie   ±je        )/2
       
 
128 = 64 + 64 Root Vectors corresponding to half-spinor of D8: 
 
(±1                      ±ie   ±je   ±ke  )/2
(±1       ±j   ±k        ±ie              )/2
(±1   ±i       ±k              ±je        )/2
(±1   ±i  ±j                         ±ke  )/2
      
(     ±i  ±j   ±k   ±e                    )/2
(     ±i            ±e         ±je   ±ke  )/2 
(         ±j        ±e   ±ie         ±ke  )/2
(              ±k   ±e   ±ie   ±je        )/2 
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Use the physical interpretations of the 240 E8 Root Vectors 
to construct a Lagrangian by 

integration over 8-dim Spacetime Base Manifold (64 Root Vectors) of
the Gravity and the Standard Model from the two D4 (48 Root Vectors) and 

a Dirac Fermion Particle-AntiParticle term (64+64 Root Vectors). 
 
This Lagrangian differs from conventional Gravity plus Standard Model 
in four respects: 
 1 - 8-dimensional spacetime with NonUnitary Octonionic Inflation 
 2 - no Higgs 
 3 - two D4 producing gauge groups 
 4 - 1 generation of fermions  
These differences can be reconciled by freezing out at lower-than-Planck energies  
a preferred  Quaternionic 4-dim subspace of the original (high-energy) 8-dim  
spacetime,  thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  where 

M4 is 4-dim Minkowski Physical Spacetime and 
CP2 is a 4-dim Internal Symmetry Space.  

 
This Octonionic to Quaternionic symmetry breaking 
makes the Lagrangian consistent with experimental observations: 

   1 and 2 -  The Octonionic to Quaternionic symmetry breaking 
 from 8-dim Spacetime with NonUnitary Octonionic Inflation of our 
 Universe to Unitary Quaternionic Post-Inflation M4 Minkowski Physical 
 Spacetime produces the Higgs  by a Mayer-Trautman mechanism. 

 3 - The CP2 = SU(3)/U(2) structure of Internal Symmetry Space allows 
 one D4 to act with respect to M4 as the Conformal Group to produce 
 Gravity by a MacDowell-Mansouri mechanism and the other D4 to act 
 as the Standard Model with respect to CP2 by a Batakis mechanism. 

 4 - The 4+4 dimensional structure of M4xCP2 Kaluza-Klein produces 
 the Second and Third Generations of Fermions and 
 accurate calculation of the Truth Quark mass for the Middle State of 
 a 3-State Higgs-Tquark system with Higgs as Tquark Condensate  
 by a model of Yamawaki et al.  

The resulting structure looks like: 
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Here are details on how it all works: 

AQFT: 

Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  

Mathematically, this is done by using Clifford Algebras 
to embed E8 into Cl(16) and 
using a copy of Cl(16) to represent each Local Lagrangian Region. 
A Global Structure is then formed 
by taking the tensor products of the copies of Cl(16). 
Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) 
and any Real Clifford Algebra, no matter how large, can be embedded in a tensor 
product of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). 
Just as the completion of the union of all tensor products 
of 2x2 complex Clifford algebra matrices produces
 the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators 
on the fermionic Fock space over C^(2n) (see John Baez’s Week 175), 
we can take 
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) 
to produce a generalized Hyperfinite II1 von Neumann factor 
that gives a natural Algebraic Quantum Field Theory structure to the E8 model.  
 
 In each tensor product Cl(16) x ... x Cl(16) 
each of the Cl(16) factors represents a distinct Local  Lagrangian Region. 
Since each Region is distinguishable from any other, 
each factor of the tensor product is distinguishable 
so that the AQFT has Maxwell-Boltzmann Statistics. 
 
Within each Local Lagrangian Region Cl(16) lives its own E8. 
Each 248-dim E8 has indistinguishable boson and fermion particles.  
The 120-dim bosonic part has commutators and Bose Statistics 
and 
the 128-dim fermionic part has anticommutators and Fermi Statistics.
 
 
                                                               21



EPR:

For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “... a [geometrically] correct local-realistic framework ... provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. ... The alleged non-localities of these states ... 
result from misidentified [geometries] of the EPR elements of reality. ...  
The correlations are ... the classical correlations among the points of a 3 
or 7-sphere ... S3 and S7 ... are ... parallelizable ...   
The correlations ... can be seen most transparently in the elegant language 
of Clifford algebra ...”. 

To go beyond the interesting but not completely physically 
realistic Bell, GHZ-3, GHZ-4, and Hardy states,  
we must consider more complicated spaces than S3 and S7,  
but still require that they be parallelizable  
and be related to Clifford algebra structure.  
 
As Martin Cederwall said in hep-th/9310115:  “... The only  
simply connected compact parallelizable manifolds are  
the Lie groups [including S3 = SU(2)] and S7 ...”.  
 
We know that S3 = SU(2) = Spin(4) / SU(2) so that it has global 
symmetry of Spin(4) transformations  
and that 6-dimensional Spin(4) is the grade-2 part of the  
16-dimensional Cl(4) Clifford algebra with graded structure  
16 = 1 + 4 + 6 + 4 + 1 (where grades are 0,1,2, ... ).  
 
We also know that S7 = Spin(8) / Spin(7) so that it has global 
symmetry of Spin(8) transformations  
and that 28-dimensional Spin(8) is the grade-2 part of the  
256-dimensional Cl(8) Clifford algebra with graded structure  
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1.   
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To get a Clifford algebra related parallelizable Lie group large 
enough to represent a realistic physics model, take the tensor 
product Cl(8) x Cl(8)  
which by the 8-periodicity property of  Real Clifford algebras is  
256x256 = 65,536-dimensional Cl(16) with graded structure  
(1x1) + (1x8+8x1) + (1x28+28x1+8x8) + ... = 1 + 16 + 120 + ... 
whose 28+28+64 = 120-dimensional grade-2 part is Spin(16)  
and  
whose spinor representation has 256 = 128+128 dimensions.  
 
Spin(16) has Cl(16) Clifford algebra structure and is a Lie group, 
and therefore parallelizable,  
but it has grade-2 bivector bosonic structure and so can only 
represent physical things like gauge bosons and vector spacetime,  
and cannot represent physical things like fermions with spinor 
structure.  
 
However, if we add one of the two 128-dimensional Cl(16) half- 
spinor representations to the bosonic adjoint 120-dimensional 
representation of Spin(16) ,  
we get the 120+128 = 248-dimensional exceptional Lie group E8.  
 
248-dimensional E8 has a 7-grading (due to Thomas Larsson)   
8 + 28 + 56 + 64 + 56 + 28 + 8  
(where grades are -3,-2,-1,0,1,2,3) 
 
If 8 of the 64 central grade-0 elements are assigned to an 8- 
dimensional Cartan subalgebra of E8, the remaining 248-8 = 240 
elements are the 240 Root Vectors of E8 which have a graded structure  
 8      28      56      56       56      28      8  
that is consistent with the physical interpretations of my E8 model 
described earlier in this paper. 

Since E8 is a Lie Group and therefore parallelizable 
and lives in Clifford Algebra Cl(16) 
my E8 Physics model should be consistent with EPR. 
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Chirality:

E8 = adjoint D8 + half-spinor D8 so D8 lives in Cl(16). Consider D8 representations 
120-dim adjoint - denoted by D8adj

128-dim +half-spinor - denoted by D8s+
128-dim -half-spinor - denoted by D8s- 

with physical interpretations 
D8adj as gauge bosons plus spacetime

D8s+ as one generation of fermion particles and antiparticles
Ds- as one antigeneration of fermion particles and antiparticles

then
if you try to form a Lie algebra from D8adj + Ds+ + Ds- it does not work,
but if you try to form a Lie algebra from D8adj + Ds+ you succeed 
and get E8 with the 64+64 = 128-dim Ds+ representing 
one generation of fermion particles (one 64 of Ds+) 
and one generation of fermion antiparticles (the other 64 of Ds+).
There is no physical D8s- antigeneration of fermions,
and one generation of D8s+ fermions lives inside E8.
The Atiyah-Singer index gives the net number of generations. 
10-dim superstring theory uses the Euler index of the compact manifold (6-dim)
that reduces 10-dim spacetime to physical 4-dim. 
E8 Physics the 4-dim compact manifold CP2 reduces 8-dim spacetime to M4 x CP2 
(or reduces 10-dim spacetime to 6-dim Conformal spacetime that leads to M4 x CP2). 

The index structure of the CP2 has Euler number 2+1 = 3 and Atiyah-Singer index -1/8 
which is not the net number of generations because CP2 has no spin structure 
so use a generalized spin structure (Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation 
After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations

(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...
what happens in CP2 … is a two-surface K which cannot be shrunk to zero. 
Parallel propagation of tetrads around K produces a curve in SO(4) 
which cannot be shrunk to zero … i.e. it correspond[s] to a rotation through 2 pi … 
Thus one could not define spinors consistently over such a space … In ... CP2 there is 
a covariant constant two-form which can be taken as the electromagnetic field … 
The index theorem then gives nR - nL = (1/2) m (m+1). This is always an integer 
… 



For an electromagnetic generalized spin structure [ U(1) on CP2 ]
the fermions would have to carry half the electric charge of any bosons. 
This obviously does not correspond with the real universe. 
However, one could replace the electromagnetic field by 
a Yang-Mills field whose group G had a double covering G~.  

The fermion field would have to occur in representations which changed sign 
under the non-trivial element of the kernel of the projection …  G~ -> G 
while 
the bosons would have to occur in representations which did not change sign …". 

In E8 Physics gauge bosons are in the 28+28 = 56-dim D4 + D4 subalgebra of E8. 

One D4 acts on the M4 part of M4 x CP2 through its SU(2,2) = Spin(2,4) Conformal 
Subalgebra to give MacDowell-Mansouri Gravity

The other D4 = SO(8) acts on the CP2 part of M4 x CP2 through its SU(4) subalgebra 
that contains color SU(3). Electroweak SU(2)xU(1) comes from CP2 = SU(3) / U(2). 
This D4 coupling to the 8-dim fundamental fermion particles comes from 
the way that 28-dim Spin(8) couples to 8-dim D4-half-spinors based on Triality. 
This D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8). 

The 8 fermion particles / antiparticles are D4 half-spinors represented within E8 
by anti-commutators and so do change sign 
while 
the 28 gauge bosons are D4 adjoint represented within E8 by commutators 
and so do not change sign. 

The Octonionic structure of the 8-dim D4 half-spinors gives all the correct properties 
(quantum numbers = electric charge, color charge, helicity). 

This establishes what Hawking and Pope described as
"… the interesting possibility that there may be a connexion between 

the topology of space-time and the spectrum of elementary particles …". 



F4 and E8
 Frank Dodd (Tony) Smith, Jr. - 2012

The Real Clifford Algebra Cl(8) has graded structure
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

The 52-dim Exceptional Lie Algebra F4 = V8 + BV28 + S8+ + S8- lives in Cl(8) as
Vector 8 + BiVector 28 + +Half-Spinor 8 + -Half-Spinor 8

The Commutator part of F4 is V8 + BV28
The AntiCommutator part of F4 is S8+ + S8-

V8 and S8+ and S8- are related by Triality
Cl(16) = Cl(8) x Cl(8) by 8-periodicity tensor product.
The F4xF4 Commutator part of the Cl(16) = Cl(8) x Cl(8) tensor product is
BV28 + V8xV8 + BV28 = BV28 + BV64 + BV28 = BV120 = Spin(16)
The F4xF4 AntiCommutator part of the Cl(16) = Cl(8) x Cl(8) tensor product is

(S8+ + S8-) x (S8+ + S8-) = (S8+xS8+ + S8-xS8-) + (S8+xS8- + S8-xS8+)
Only (S8+xS8+ + S8-xS8-) has two consistent mirror-image helicity components
so the physically relevant F4xF4 AntiCommutator part of Cl(16) is

(S8+xS8+ + S8-xS8-) = S64+ + S64- = Half-Spinor Spin(16)
BV64 and S64+ and S64- are related by Triality

248-dim E8 is the physically relevant part of F4xF4
E8 = Spin(16) + Half-Spinor Spin(16) = BV120 + (S64+ + S64-)

lives in Cl(16) = Cl(8) x Cl(8)
The Commutator part of E8 is BV120 = BV28 + BV64 + BV28
The AntiCommutator part of E8 is S64+ + S64-
BV64 and S64+ and S64- are related by Triality

Pierre Ramond said in hep-th/0112261: "... exceptional algebras relate tensor and
spinor representations of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations ...
Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...
One can just as easily use a coordinate representation of the oscillators
by introducing real coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors
which satisfy Bose commutation rules ...".



Since the commuting/anticommuting F4 lives in Cl(8) and
since Cl(8) by periodicity is the fundamantal factor of all large Clifford algebras,
the commuting/anticommuting property goes to all large Clifford algebras
and in particular goes to the tensor product Cl(8) x Cl(8) = Cl(16) 
in which 248-dim E8 lives naturally as 120-dim bivector Spin(16) commutators plus
128-dim half-spinor of Spin(16) anticommutators.
 
The structure and Maximal Contractions of F4 and E8 are: 

52-dim F4 (Real) structure (in red): 
Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = ( 8 + 8 ) x ( 8 + 8 ) 
F4 Maximal Contraction: 

21 = Spin(7) where Spin(7) / Spin(6) = S6 for 6-dim Conformal Spacetime 
with Spin(6) as Conformal Group (if you use Hyperbolic Signature) 

- semidirect product with -
15 + 1 + 15 Heisenberg Algebra H15 for 15 Spin(2,4) Conformal Gauge Bosons 

acting on 6-dim Conformal Spacetime which reduces to our M4 Physical Spacetime

248-dim E8 (Octonion) structure (in red): 
Cl(16) = 1 + 16  + 120 + 560 + 1820 + ... + 16 + 1= ( (64+64) + (64+64) ) x ( 128 + 128 ) 
E8 Maximal Contraction: 

63 = SU(8) part of U(8) for 8 position x 8 momentum generators
- semidirect product with -

28 + 64 + 1 + 64 + 28 Heisenberg Algebra H92 for 
28 gauge bosons for SU(3)xSU(2)xU(1) plus Spin(2,4) = SU(2,2) Conformal Gravity 

and 8 components of 8 Fermions

Further: F4 / Spin(9) = OP2 
E8 / Spin(16) = (OxO)P2 = 128-dim rank-8 Rosenfeld octo-octonionic projective plane

E6 (Complex) - E7 (Quaternion) - E7.5 (Sextonion)
78-dim E6 structure (in red): Cl(10) = 1 + 10 + 45 + 120 + 210 +  ... + 10 + 1 = ( 16 + 16 ) x ( 16 + 16 ) 
E6 / F4 = 26-dim traceless part J3(O)o of 27-dim Jordan Algebra J3(O) 
E6 Maximal Contraction: 

45 = Spin(10) which acts on (2+8) =10-dim Spacetime part of J3(O)o
with 4-dim CP2 Internal Symmetry Space + 6-dim Conformal Spacetime

- semidirect product with -
16 + 1 + 16 Heisenberg Algebra H16 

where 16 = (26-10)-dim Fermion part of J3(O)o 

E7 (133-dim structure related to Cl(12)) Maximal Contraction: 
78 = E6 - semidirect product with - 27 + 1 + 27 Heisenberg Algebra H27 

where 27 = Octonionic Jordan Algebra J3(O) =(bijection)= J4(Q)o  
of (3 Quaternion generators + 8 Spacetime vectors) + (8+ 8 Fermions)   

E7.5 Maximal Contraction: 
133 = E7 - semidirect product with - 28 + 1 + 28 Heisenberg Algebra H28 

where 28 = Quaternionic Jordan Algebra J4(Q) =(bijection)=  Spin(8) 
of Standard Model + Gravity Gauge Bosons 



NonUnitary Octonionic Inflation: 
 In his book Quaternionic Quantum Mechanics and Quantum Fields ((Oxford 
1995), Stephen L. Adler says at pages 50-52, 561:

 "... If the multiplication is associative, as in the complex and quaternionic 
 cases, we can remove parentheses in ... Schroedinger equation dynamics ... 
 to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... this proof 
 fails in the octonionic case, and hence one cannot follow the standard 
 procedure to get a unitary dynamics. ...[so there is a]... 
 failure of unitarity in octonionic quantum mechanics...".

The non-associativity and non-unitarity of octonions might account for particle 
creation without the need for tapping the energy of an inflaton field.
The non-associative structure of octonions manifests itself in interesting ways:

 The 7-sphere S7   EXPANDS TO   S7 x G2 x S7 = D4 Lie Algebra. 

 The 480 Octonion multiplications double-cover the 240 Root Vectors of E8. 

 There are 7 independent E8 lattices, each corresponding to an integral 
 domain, differing in the configuration of the 240 E8 Root Vectors that are 
 the innermost shell surrounding the origin of the lattice at unit distance (also 
 sometimes normalized as 2) from the origin. Here is a list of them with 
 points on the line with iE8, jE8 notation being common points 
 with the iE8 and jE8 lattices):
 
  1E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1 ±je ±i  ±j)/2	
                 (±k ±e ±ie ±ke)/2
	
 (±1 ±j  ±ie  ±ke)/2    5E8, 6E8    (±i ±k ±e ±je)/2
	
 (±1 ±ke ±k  ±i)/2	
                 (±j ±e ±ie ±je)/2
	
 (±1 ±i  ±e  ±ie)/2     7E8, 3E8    (±j ±k ±je ±ke)/2
 	
 (±1 ±ie ±je ±k)/2      2E8, 4E8    (±i ±j ±e ±ke)/2
	
 (±1 ±k  ±j  ±e)/2	
                 (±i ±ie ±je ±ke)/2
 	
 (±1 ±e  ±ke ±je)/2	
                (±i ±j ±k ±ie)/2
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 2E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±i  ±k  ±e)/2	
               (±j ±ie ±je ±ke)/2
 	
 (±1 ±e  ±je ±j)/2    7E8, 6E8	
    (±i ±k ±ie ±ke)/2
 	
 (±1 ±j  ±ke ±k)/2	
                (±i ±e ±ie ±je)/2
 	
 (±1 ±k  ±ie ±je)/2   1E8, 4E8	
    (±i ±j ±e ±ie)/2
 	
 (±1 ±je  ±i  ±ke)/2  3E8, 5E8	
    (±j ±k ±e ±ie)/2
 	
 (±1 ±ke  ±e  ±ie)/2	
          (±i ±j ±k ±je)/2
 	
 (±1  ±ie  ±j  ±i)/2	
          (±k ±e ±je ±ke)/2
  
 3E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±k  ±ke ±ie)/2	
          (±i ±j ±e ±je)/2
 	
 (±1 ±ie  ±i  ±e)/2    E8, 1E8	
    (±j ±k ±je ±ke)/2
 	
 (±1 ±e  ±j  ±ke)/2	
               (±i ±k ±ie ±je)/2
 	
 (±1 ±ke ±je ±i)/2     2E8, 5E8	
   (±j ±k ±e ±ie)/2
 	
 (±1 ±i  ±k   ±j)/2    4E8, 6E8   (±e ±ie ±je ±ke)/2
 	
 (±1 ±j  ±ie ±je)/2	
               (±i ±k ±e ±ke)/2
 	
 (±1 ±je  ±e ±k)/2	
                (±i ±j ±ie ±ke)/2
 
  4E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±ke ±j  ±je)/2	
           (± i±k ±e ±ie)/2
 	
 (±1 ±je  ±k  ±ie)/2    1E8, 2E8   (±i ±j ±e ±ke)/2
 	
 (±1 ±ie ±e  ±j)/2	
                 (±i ±k ±je ±ke)/2
 	
 (±1 ±j   ±i ±k)/2      3E8, 6E8   (±e ±ie ±je ±ke)/2
 	
 (±1 ±k  ±ke  ±e)/2     7E8, 5E8   (±i ±j ±ie ±je)/2
 	
 (±1  ±e  ±je  ±i)/2	
           (±j ±k ±ie ±ke)/2
 	
 (±1 ±i  ±ie ±ke)/2	
                (±j ±k ±e ±je)/2
 
  5E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±j  ±e  ±i)/2	
               (±k ±ie ±je±ke)/2
	
 (±1  ±i  ±ke ±je)/2   2E8, 3E8	
   (±j ±k ±e ±ie)/2
	
 (±1 ±je ±ie ±e)/2	
                (±i ±j ±k ±ke)/2
 	
 (±1 ±e  ±k  ±ke)/2    7E8, 4E8	
   (± i± j± ie ±je)/2
	
 (±1  ±ke  ±j  ±ie)/2  1E8, 6E8   (±i ±k ±e ±je)/2
	
 (±1 ±ie ±i  ±k)/2	
                (±j ±e ±je ±ke)/2
 	
 (±1 ±k  je  ±j)/2	
                (±i ±e ±ie ±ke)/2
  
 6E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±e  ±ie ±k)/2               (±i ±j ±je ±ke)/2
 	
 (±1  ±k  ±j  ±i)/2    3E8, 4E8   (±e ±ie ±je ±ke)/2
 	
 (±1  ±i ±je ±ie)/2	
               (±j ±k ±e ±ke)/2
 	
 (±1  ±ie ±ke ±j)/2    5E8, 1E8   (±i ±k ±e ±je)/2
	
 (±1  ±j  ±e  ±je)/2   7E8, 2E8   (±i ±k ±ie± ke)/2
	
 (±1  ±je ±k  ±ke)/2	
          (±i ±j ±e ±ie)/2
 	
 (±1 ±ke  ±i   ±e)/2	
          (±j ±k ±ie ±je)/2
 
  7E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1 ±ie ±je ±ke)/2	
               (±e  ±i  ±j   ±k)/2
 	
 (±1 ±ke ±e  ±k)/2     5E8, 4E8    (±i  ±j  ±ie  ±je)/2   
 	
 (±1 ±k  ±i  ±je)/2	
               (±j  ±ie ±ke ±e)/2	

 	
 (±1 ±je ±j  ±e)/2     6E8, 2E8   (±ie ±ke  ±k  ±i)/2     
 	
 (±1 ±e  ±ie ±i)/2     3E8, 1E8   (±ke ±k  ±je ±j)/2     
 	
 (±1 ±i  ±ke ±j)/2	
                (±k  ±je ±e  ±ie)/2
 	
 (±1 ±j  ±k  ±ie)/2	
               (±je  ±e  ±i  ±ke)/2
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 The vertices that appear in more than one lattice are:
 
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    in         all of them;
(±1±i±j±k)/2 and (±e±ie±je±ke)/2   	
 in         3E8, 4E8, and 6E8 ;
(±1±i±e±ie)/2 and (±j±k±je±ke)/2   	
 in         7E8, 1E8, and 3E8 ;
(±1±j±e±je)/2 and (±i±k±ie±ke)/2   	
 in         7E8, 2E8, and 6E8 ;
(±1±k±e±ke)/2 and (±i±j±ie±je)/2   	
 in         7E8, 4E8, and 5E8 ;
(±1±i±je±ke)/2 and (±j±k±e±ie)/2   	
 in         2E8, 3E8, and 5E8 ;
(±1±j±ie±ke)/2 and (±i±k±e±je)/2   	
 in         1E8, 5E8, and 6E8 ;
(±1±k±ie±je)/2 and (±i±j±e±ke)/2   	
 in         1E8, 2E8, and 4E8 .
 
The unit vertices in the E8 lattices do not include any of the 256 E8 light 
cone vertices, of the form (±1 ±i ±j ±k ±e ±ie ±je ±ke)/2.
They appear in the next layer out from the origin, at radius sqrt 2, which 
layer contains in all 2160 vertices: 
2160 = 112 + 256 + 1792 = 112 + (128+128) + 7(128+128)
the 112 = root vectors of D8
the (128+128) = 8-cube = two mirror image D8 half-spinors 
the 7(128+128) = 7 copies of 8-cube for 7 independent E8 lattices, 
each 8-cube = two mirror image D8 half-spinors related by triality 
to the 112 and thus to the (128+128) and thus to each other.
All 7 E8 lattices have the same second layer or shell. In the image below,

the 240 in the first layer look like the 112 look like 

the 256 look like  in the second the 1792 look like 

 (7 copies of 128+128).
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The real 4_21 Witting polytope of the E8 lattice in R8 has
240 vertices;
6,720 edges;
60,480 triangular faces;
241,920 tetrahedra;
483,840 4-simplexes;
483,840 5-simplexes 4_00;
138,240 + 69,120 6-simplexes 4_10 and 4_01; and
17,280 7-simplexes 4_20 and 2,160 7-cross-polytopes 4_11.
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The E8 lattice in R8 has a counterpart in complex C4, 
the self-reciprocal honeycomb of Witting polytopes,
 a lattice of all points whose 4 coordinates are Eisenstein integers with the 
equivalent congruences
u1 + u2 + u3 = u2 - u3 + u4 = 0 (mod i sqrt(3)) and
u3 - u2 = u1 - u3 = u2 - u1 = u4 (mod i sqrt(3)).
 
The self-reciprocal Witting polytope in C4 has
240 vertices,
2,160 edges,
2,160 faces, and
240 cells.

It has 27 edges at each vertex.
Its symmetry group has order 155,520 = 3 x 51,840.
It is 6-symmetric, so its central quotient group has order 25,920.
It has 40 diameters orthogonal to which are 40 hyperplanes of symmetry,each 
of which contains 72 vertices.
It has a van Oss polygon in C2, its section by a plane joining an edge to the 
center, that is the 3{4}3 in C2, with 24 vertices and 24 edges.
 
 

 The 7 Imaginary Octonions correspond to the 7 independent E8 lattices 
 and therefore to the 7 Onarhedra/Heptavertons: 

                                     E                    
                                    / \                   
                                   /   \                  
                                  J-----j             E j 
         J        I---j         / |     | \           |/  
I  -->  / \  -->  |   | -->   i   |  I  |   i   =  J--I--k
       i---K      k---E         \ |     | /          /|   
                                  K-----k           K i   
                                   \   /                  
                                    \ /                   
                                     E                    

                                     E                    
                                    / \                   
                                   /   \                  
                                  K-----k             E k 
         j        J---i         / |     | \           |/  
J  -->  / \  -->  |   | -->   j   |  J  |   j   =  K--J--i
       I---K      k---E         \ |     | /          /|   
                                  I-----i           I i   
                                   \   /                  
                                    \ /                   
                                     E                    
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                                     E                    
                                    / \                   
                                   /   \                  
                                  I-----i             E i 
         J        K---i         / |     | \           |/  
K  -->  / \  -->  |   | -->   k   |  K  |   k   =  I--K--j
       I---k      j---E         \ |     | /          /|   
                                  J-----j           J k   
                                   \   /                  
                                    \ /                   
                                     E                    
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  I-----J             k J 
         I        J---j         / |     | \           |/  
i  -->  / \  -->  |   | -->   j   |  i  |   j   =  I--i--E
       E---i      K---k         \ |     | /          /|   
                                  K-----E           K j   
                                   \   /                  
                                    \ /                   
                                     k                    
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  J-----I             k I 
         J        K---k         / |     | \           |/  
j  -->  / \  -->  |   | -->   i   |  j  |   i   =  J--j--E
       E---j      I---i         \ |     | /          /|   
                                  K-----E           K i   
                                   \   /                  
                                    \ /                   
                                     k                    
 
                                     i                    
                                    / \                   
                                   /   \                  
                                  K-----J             i J 
         K        I---i         / |     | \           |/  
k  -->  / \  -->  |   | -->   j   |  k  |   j   =  K--k--E
       E---k      J---j         \ |     | /          /|   
                                  I-----E           I j   
                                   \   /                  
                                    \ /                   
                                     i                    
                                     I                    
                                    / \                   
                                   /   \                  
                                  J-----k             I k  
         j        I---J         / |     | \           |/  
E  -->  / \  -->  |   | -->   i   |  E  |   i   =  J--E--j
       i---k      K---E         \ |     | /          /|   
                                  K-----j           K i   
                                   \   /                  
                                    \ /                   
                                     I                    
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Just as each of the 7 imaginary octonions correspond, in my E8 physics 
model,to the 7 types of charged fermions (electron; red, blue, green up 
quarks; red, blue, green down quarks), each Onarhedron/Heptaverton 
corresponds to a charge-neutral set of all 7 charged fermions. Consider that 
the initial Big Bang produced a particle-antiparticle pair of the 7 charged 
fermions, plus the 8th fermion (neutrino) corresponding to the real number 1.

As 8-dimensional Spacetime remains Octonionic throughout Inflation, the paper  
gr-qc/0007006 by Paola Zizzi shows that 
 "... during inflation, the universe can be described as a superposed state of 
 quantum ... [ qubits ]. The self-reduction of the superposed quantum state 
 is ... reached at the end of inflation ...[at]... the decoherence time ... 
 [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... and corresponds to  
 a superposed state of ... [ 10^19 = 2^64 qubits ]. ... 
 This is also the number of superposed tubulins-qubits in our brain ... 
 leading to a conscious event. ...".

The number of doublings (also known as e-foldings) is estimated in 
astro-ph/0107459 by Banks and Fischler, who say: 

 "... If the present acceleration of the universe is due to an asymptotically 
 deSitter universe with small cosmological constant, then the number of 
 e-foldings during inflation is bounded. ... The essential ingredient is that 
 because of the UV-IR connection, entropy requires storage space. The 
 existence of a small cosmological constant restricts the available storage 
 space. ... We obtain the upper bound ... N_e = 85 ... where we took [the 
 cosmological constant] /\ to be of O(10^(-3) eV ). For the sake of 
 comparison, the case k = 1/3 [ corresponding to the equation of state for a 
 radiation-dominated fluid, such as the cosmic microwave background ] 
 yields ... N_e= 65 ... This value for the maximum number of e-foldings is 
 close to the value necessary to solve the "horizon problem".

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of a pair 
produced 8+8 = 16 fermions, 
then at the end of inflation such a non-unitary octonionic process would have 
produced about 2 x 16^64 = 4 x (2^4)^64 = 4 x 2^256 = 4 x 10^77 fermion 
particles. The figure of 4 x 10^77 is similar number of particles estimated by 
considering the initial fluctuation to be a Planck mass Black Hole 
and the 64 doublings to act on such Black Holes.
Roger Penrose, in his book The Emperor's New Mind (Oxford 1989, pages 
316-317) said:
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 "... in our universe ... Entropy ... increases ... Something forced the entropy 
 to be low in the past. ... the low-entropy states in the past are a puzzle. ...".

The Zizzi Inflation phase of our universe ends with decoherence "collapse" of the 
2^64 Superposition Inflated Universe into Many Worlds of the Many-Worlds 
Quantum Theory, only one of which Worlds is our World.

In this image:
the central white circle is the Inflation Era in which everything is in Superposition;
the boundary of the central circle marks the decoherence/collapse at the End of 
Inflation; and each line radiating from the central circle corrresponds to one 
decohered/collapsed Universe World (of course, there are many more lines than 
actually shown), only three of which are explicitly indicated in the image, and only 
one of which is Our Universe World. Since our World is only a tiny fraction of all 
the Worlds, it carries only a tiny fraction of the entropy of the 2^64 Superposition 
Inflated Universe, thus solving Penrose's Puzzle.
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Paola Zizzi drew analogy between the Inflation Era of our Universe 
and the Quantum Consciousness process of human thought formation. 
The human brain contains about 10^18 tubulins in cylindrical microtubules.
Each tubulin contains a Dimer that can be in one of two binary states.

in the illustration (from a Rhett Savage web site), the red dimer has its electron in 
the down state and the blue dimer has its electron in the up state.
Each tubulin is about 8 x 4 x 4 nanometers in size
and contains about 450 molecules (amino acids) each with about 20 atoms.

If about 10% of the brain is involved in a given conscious thought,
it involves about 10% of 10^18 or about 10^17 tubulins.

Since 10^17 is about 2^56,
the mathematics of that thought is described by the Clifford algebra Cl(56)
which
is (by 8-periodicity) Cl(56) = Cl(7x8) =
= Cl(8) x ...(7 times tensor product)... x Cl(8) =
= 7 states of the basic Clifford algebra Cl(8)

That may account for 
 "The Magical Number Seven, Plus or Minus Two:
 Some Limits on our Capacity for Processing Information"
by George Miller available on the web at psychclassics.yorku.ca/Miller/ 
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Wikipedia (I am not sure of the accuracy of the article) says
 "... the correct number is probably around three or four ...".
which would be the case for thoughts that use a much smaller portion
of human brain capacity.

As to how a thought is formed, the Penrose-Hameroff type model
indicates that all 2^56 of the tubulins are coherently in phase together,
forming a coherent quantum state containing all possible outcomes of the
thought that is being formed
(all Bohmian possibilities or all possible Worlds of the Many-Worlds)
and
after a time the coherent state dechoheres into a single outcome state
that is the thought that is the result of the process
(Some call it collapse of the wave function. Penrose calls it
 "Orchestrated Objective Reduction of Quantum Coherence", or Orch OR.)

Penrose proposes that Quantum Gravity causes the Orch OR collapse
that forms each thought after expiration of the time allowed
for that many tubulin states to be held in a coherent superposition.

That time, the time at which decoherence takes place and a thought is formed,
can be calculated using quantum gravity ideas 
( see tony5m17h.net/QuantumMind2003.html and related pages ) 
and
the calculation results are consistent with the data of the human brain
(such as number of tubulins etc).

Another aspect of human consciousness is psychic connections which are readily 
explained in terms of resonances between brains (or other things) holding patterns 
of states that resonate with a state of a given human brain (some humans are better
than others is getting into such states and holding them, which accounts for some 
people like curanderos being more talented than others, and also accounts for the 
erratic nature of experimental results about psychic phenomena).

The book "Collective Electrodynamics" by Carver Mead is the best reference
that I know of about quantum theory and resonance. 
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E8 Physics Model and 26D String Theory 
with Monster Group Symmetry

 
viXra 1210.0072                                                Frank Dodd (Tony) Smith, Jr. - 2012

A physically realistic Lattice Bosonic String Theory with 
Strings = World-Lines and Monster Group Symmetry 

containing gravity and the Standard Model 
can be constructed consistently with the E8 physics model 

248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8 
= (28 + 28 + 64) + (64 + 64)

Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says: 
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...
[with]... the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... 
negative mass-squared means that the no-string 'vacuum' is actually unstable ... ". 
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles 
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime. 
The string-graviton of E8 Physics is a spin-2  interaction among strings. 
If Strings = World Lines and World Lines are past and future histories of particles, 
then string-graviton interactions determine a Cramer Transaction Quantum Theory 
discussed in quantum-ph/0408109. Roger Penrose in "Road to Reality" (Knopf 
2004) says: "... quantum mechanics ... alternates between ... unitary evolution U ... 
and state reduction R ... quantum state reduction ... is ... objective ... OR ... 
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...". 
String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction. 
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets. 
The tachyon produces the instability of a truly empty vacuum state with no strings. 
It is natural, because if our Universe were ever to be in a state with no strings, 
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes. 



Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start: 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th 
E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint part of E8 is 
related to the 7 octonion imaginary lattices (viXra 1301.0150v2) . 
It can act as an effectively independent lattice as part of the basis subsets 
{1E8,EE8} or {1E8,iE8,jE8,kE8}. 
With that in mind, here is the construction: 

Step 1:

Consider the 26 Dimensions of Bosonic String Theory as the 26-dimensional 
traceless part J3(O)o

 a        O+      Ov    

 O+*      b       O-    

 Ov*      O-*   -a-b 
(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b 
are real numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

 

Step 2:

Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

 



Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

 

Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov 
space by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.

Add this subspace to D7, to get D8.

D8, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

• 8 world-brane scalars for Octonionic O+ space;
• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 5:

To get rid of the world-brane scalars corresponding to the Octonionic O+ space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8. 

• Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 6:

To get rid of the world-brane scalars corresponding to the Octonionic O- space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the past D7 layer of D8.

• Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the future D7 layer of D8.

The 8 components of the 8 fundamental first-generation fermion anti-particles = 8x8 
= 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

 



Step 8:

Fundamentally, physics is described on HyperDiamond Lattice structures.

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.  

An 8th E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint
part of E8 is related to the 7 octonion imaginary lattices.

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 
brane is a superposition/intersection/coincidence of the eight E8 lattices. 
( see viXra 1301.0150v2 ) 

 

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

• a gauge boson emanating from D8 from its 1E8 and EE8 lattices is a U(2) 
ElectroWeak boson thus accounting for the photon and W+, W- and Z0 
bosons.

• a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is a 
U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces 
correspond to 12 of the 28 dimensions of 28-dim Spin(8) that corresponds to the 28 
of the 120-dim adjoint D8 part of E8.

• a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is a 
U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri 
gravity plus conformal structures consistent with the Higgs mechanism and 
with observed  Dark Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) that corresponds to the 28 of 
the 120-dim adjoint D8 part of E8.



Step 10:

Since Polchinski says "... there will also be r^2 massless scalars from the 
components normal to the D-brane. ... the collectives coordinates ... X^u ... for the 
embedding of n D-branes in spacetime are now enlarged to nxn matrices. This 
'noncummutative geometry' ...[may be]... an important hint about the nature of 
spacetime. ...", make the following assignment:

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 
brane in the stack are needed to connect the eight E8 lattices of the D8 brane to the 
eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8. 

We have now accounted for all the scalars 
and 
have shown that the model has the physics content of the realistic E8 Physics model 
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64) 
and AQFT structure based on Cl(16) with real Clifford Algebra periodicity and 
generalized Hyperfinite II1 von Neumann factor algebra. 
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A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



"
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can 
be regarded as an infinite-dimensional Affinization of the 

Theory of a Single Cell.
 

James Lepowsky said in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry 
group (of order about 10^54) of a remarkable new commutative but very, very 
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The 
"structure constants" of the Griess algebra B were "forced" by expected properties of 
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full 
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e., 
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that

... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...) 
( dim V_n ) q^n

where

J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably 
normalized generator of the field of SL(2, Z)-modular invariant functions on the 
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the 
generating function

... the graded trace of the action of g on the graded space V ... = ... 
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a 
subgroup having a fundamental "genus-zero property," so that its associated field of 
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded 
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 



- that the 15 primes giving rise to the genus-zero property ... are precisely the 
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was 
( constructively ) proved .... The graded traces of some, but not all, of the elements 
of the Monster - the elements of an important subgroup of M, namely, a certain 
involution centralizer involving the largest Conway sporadic group Co1 - were 
consequences of the construction, and these graded traces were indeed (suitably) 
modular functions ... We called this V "the moonshine module V[flat]" ...

The construction ... needed ... a natural infinite-dimensional "affinization" of 
the Griess algebra B acting on V[flat]

This "affinization," which was part of the new algebra of vertex operators, is 
analogous to, but more subtle than, the notion of affine Lie algebra .... More 
precisely, the vertex operators were needed for a "commutative affinization" of a 
certain natural 196884-dimensional enlargement B' of B, with an identity element 
(rather than a "zero" element) adjoined to B. This enlargement B' naturally 
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal 
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M 
from the finite-dimensional space B to the infinite-dimensional structure V[flat], 
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit 
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure 
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us, 
although we did not start by using his construction; rather, we recovered it, as a 
finite-dimensional "slice" of a new infinite-dimensional construction using 
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded 
in a natural new infinite-dimensional space on which a certain algebra of vertex 
operators acts ... At the same time, the Monster, a finite group, took on a new 
appearance by now being understood in terms of a natural infinite-dimensional 



structure. ... the largest sporadic finite simple group, the Monster, was "really" 
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the 
natural modification of the Griess algebra, with an identity element adjoined, 
coming from a "forced" copy the Virasoro algebra, became simply the conformal-
weight-two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not 
uniquely determined by number-theoretic principles, is not traditional in number 
theory. It turned out that the vanishing of the constant term ... was canonically 
"forced" by the requirement that the Monster should act naturally on V[flat] and on 
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a 
certain strong sense to the absence of vectors in the Leech lattice of square-length 
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice 
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of 
square-length-two elements of the Leech lattice are in turn analogous to the absence 
of code-words of weight 4 in the Golay error-correcting code, a distinguished self-
dual binary linear code on a 24-element set, with the lengths of all code-words 
divisible by 4. In fact, the Golay code was used in the original construction of the 
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the 
automorphism groups of both the Golay code and the Leech lattice are (essentially) 
sporadic finite simple groups; the automorphism group of the Golay code is the 
Mathieu group M24 and the automorphism group of the Leech lattice is a double 
cover of the Conway group Co1 mentioned above, and both of these sporadic groups 
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties 
mentioned above ... and the Leech lattice is unique subject to its distinguishing 
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ... 
this uniqueness is an unsolved problem ...



V[flat] came to be viewed in retrospect by string theorists as an inherently string-
theoretic structure: the "chiral algebra" underlying the Z2-orbifold conformal field 
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of 
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the 
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit 
space called an "orbifold"&emdash;a manifold with, in this case, a "conical" 
singularity. Then one takes the "conformal field theory" (presuming that it exists 
mathematically) based on this orbifold, and from this one forms a "string theory" in 
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on 
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24 
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras, 
also called Borcherds algebras, together with certain ideas from string theory, 
including the "physical space" of a bosonic string along with the "no-ghost 
theorem" ... to prove the remaining Conway-Norton conjectures for the structure 
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside 
the involution centralizer - were indeed the desired Hauptmoduls ... He 
accomplished this by constructing a copy of his "Monster Lie algebra" from the 
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex 
algebra closely related to the 26-dimensional bosonic-string structure mentioned 
above. He transported the known action of the Monster from V[flat] to this copy of 
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he 
succeeded in concluding that all the graded traces for V[flat] must coincide with the 
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated 
properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible 
module, up to equivalence ... every module for the vertex operator algebra V 
[flat] is completely reducible and is in particular a direct sum of copies of 
itself. Thus the vertex operator algebra V[flat] has no more representation 
theory than does a field! ( I mean a field in the sense of mathematics, not 
physics. Given a field, every one of its modules - called vector spaces, of 
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q); 
while the constant term of the classical modular function is essentially 



arbitrary, and is chosen to have certain values for certain classical number-
theoretic purposes, the constant term must be chosen to be zero for the 
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24" 
is the "same 24" so basic in number theory, modular function theory, etc. As 
mentioned above, this occurrence of 24 is also natural from the point of view 
of string theory.

These three properties are actually "smallness" properties in the sense of conformal 
field theory and string theory. These properties allow one to say that V[flat] 
essentially defines the smallest possible nontrivial string theory ... ( These 
"smallness" properties essentially amount to: "no nontrivial representation theory," 
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial 
monodromy"; this last condition actually refers to both the first and third "smallness" 
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these 
three "smallness" properties (up to isomorphism). This conjecture ... remains 
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of 
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code 
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the 
program of classification of (reasonable classes of) conformal field theories. M. 
Tuite has related this conjecture to the genus-zero property in the formulation of 
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the 
largest sporadic finite simple group: The Monster is the automorphism group of 
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional 
space-time ... "compactified" on 24 dimensions, using the orbifold construction 
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra 
with the canonical "smallness" properties. ...

This definition of the Monster in terms of "smallness" properties of a vertex operator 
algebra provides a remarkable motivation for the definition of the precise notion of 
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if 
not necessarily physical) structure sooner or later must lead naturally to the question 
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and 
the question of what its symmetry group (which turns out to be the largest sproradic 
finite simple group) is.



And on the other hand, the classification of the the finite simple groups - a 
mathematical problem of the absolutely purest possible sort - leads naturally to the 
question of what natural structure the largest sporadic group is the symmetry group 
of; the answer entails the development of string theory and vertex operator algebra 
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie 
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped 
lead to, and helps shape, the very general theory of vertex operator algebras. (The 
exceptional nature of structures such as E8, the Golay code and the Leech lattice in 
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational 
numbers, in such a way that the Monster preserves the real and in fact rational 
structure, and that the Monster preserves a rational-valued positive-definite 
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of 
algebraic quantum field theory, specifically, in terms of local conformal nets of 
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional 
analogue" of the notion of Lie algebra. But at the same time that it is the "one-
complex-dimensional analogue" of the notion of Lie algebra, the notion of vertex 
operator algebra is also the "one-complex- dimensional analogue" of the notion of 
commutative associative algebra (which again is the corresponding "one-real-
dimensional" notion). ... This analogy with the notion of commutative associative 
algebra comes from the "commutativity" and "associativity" properties of the vertex 
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator 
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion 
of Lie algebra AND the notion of commutative associative algebra lies behind much 
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was 
qualitatively entirely different from real analysis (because of the uniqueness of 
analytic continuation, etc., etc.), a whole new point of view became possible. In 
vertex operator algebra theory and string theory, there is again a fundamental 
passage from "real" to "complex," this time leading from the concepts of both Lie 



algebra and commutative associative algebra to the concept of vertex operator 
algebra and to its theory, and also leading from point particle theory to string 
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course 
sweeps out a one-real-dimensional "world-line" in space-time, with time playing 
the role of the "one real dimension," and this "one real dimension" is related in spirit 
to the "one real dimension" of the classical operads that I've briefly referred to - the 
classical operads "mediating" the notion of associative algebra and also the notion of 
Lie algebra (and indeed, any "classical" algebraic notion), and in addition 
"mediating" the classical notion of braided tensor category. The "sequence of 
operations performed one after the other" is related (not perfectly, but at least in 
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also 
of its representation theory (vertex tensor categories, etc.) is "mediated" by an 
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely, 
as we have mentioned, the infinite-dimensional analytic structure built on this). 
When one needs to compose vertex operators, or more generally, intertwining 
operators, after the formal variables are specialized to complex variables, one must 
choose not merely a (time-)ordered sequencing of them, but instead, a suitable 
complex number, or more generally, an analytic local coordinate as well, for each of 
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection 
of how the one-complex-dimensional operadic structure "mediates" the algebraic 
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically "time-
ordered"; they are instead controlled intrinsically by the one-complex-dimensional 
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional 
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module 
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-dimensional geometry than with one-real-dimensional time. ...".



Coleman-Mandula: 

Steven Weinberg said at pages 382-384 of his book 
The Quantum Theory of Fields, Vol. III (Cambridge 2000): 
"... The proof of the Coleman-Mandula theorem ... makes it clear 
that the list of possible bosonic symmetry generators is essentially the same 
in d greater than 2 spacetime dimensions as in four spacetime dimensions: 
... 
there are only the momentum d-vector Pu, a Lorentz generator Juv = -Jvu 
( with u and v here running over the values 1, 2, ... , d-1, 0 ), and various 
Lorentz scalar 'charges' ... 
the fermionic symmetry generators furnish a representation of the 
homogeneous Lorentz group ... or, strictly speaking, of its covering group 
Spin(d-1,1). ... 
The anticommutators of the fermionic symmetry generators with each other 
are bosonic symmetry generators, and therefore must be a linear 
combination of the Pu, Juv, and various conserved scalars. ... 
the general fermionic symmetry generator must transform according to the 
fundamental spinor representations of the Lorentz group ... 
and not in higher spinor representations, 
such as those obtained by adding vector indices to a spinor. ...". 
 
In short, the important thing about Coleman-Mandula is that fermions in a unified 
model must "... transform according to the fundamental spinor representations of 
the Lorentz group ... or, strictly speaking, of its covering group Spin(d-1,1). ..." 
where d is the dimension of spacetime in the model. 
 
In my E8 Physics model, E8 is the sum of 
the adjoint representation and a half-spinor representation of Spin(16),  
and  
the Spin(16) structure ( since Cl(16) = Cl(8) x Cl(8) ) leads 
to Spin(8) or Spin(1,7) structure with Triality automorphisms among 
8-dim spacetime vectors and the two 8-dim half-spinors 
and  
the fermionic fundamental spinor representations of the E8 model are 
therefore built with respect to Lorentz, spinor, etc representations based on 
Spin(1,7) spacetime consistently with Weinberg's work,  
so  
the E8 model is consistent with Coleman-Mandula. 
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Mayer-Trautman Mechanism: 

The objective is to reduce the integral over the 8-dim Kaluza-Klein M4 x CP2 to 
an integral over the 4-dim M4.

Since the D4 = U(2,2) acts on the M4, there is no problem with it.
Since the CP2 = SU(3) / U(2) has global SU(3) action, 
the SU(3) can be considered as a local gauge group acting on the M4, 
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local 
action on CP2 and then on M4, so the local action of U(2) on CP2 must be 
integrated out to get the desired U(2) local action directly on M4.

Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and 
then M4 can be composed to produce a single U(1) local action on M4, so there is 
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the 
necessity to integrate out the local CP2 action to get something acting locally 
directly on M4.

 This is done by a mechanism due to Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981) where they say:
"... 

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained 
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and 
F, which we will denote by A and F, respectively, are a one-form and two form on 
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M [M4] with values in H [SU(2)] ... the remaining components will be subjected to 
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on 
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the 
Yang-Mills action on R ... 

S_YM = Integral Tr ( F /\ *F )

... We can ... split the curvature F into components along M [M4] (spacetime) and 
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the 
mixed components (one along M, the other along G/H) will be denoted by F_!? ... 
Then the integrand ... becomes

Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
... 
The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)] 
Yang-Mills theory 
...
the middle term .. becomes, symbolically, 

Tr Sum D_! PHI(?) D^! PHI(?) 

where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance 
of A with respect to the vector field ? , in the G/H [CP2] direction 
...
the third term ... involves the contraction F_?? of F with two vector fields lying 
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta 
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]

2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus, 
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the 
components of PHI:

Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2

... special cases which were considered show that ...[the equation immediately 
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential, 
and moreover the relative signs of the quartic and quadratic terms are correct, and 
only one overall normalization constant ... is needed. ...".
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See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume 
I, Wiley (1963), especially section II.11: 
“... 

...”. 

Along the same lines, 
Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152):  
“... 

... each point of ... the ... fibre bundle ... E consists of a four- dimensional 
spacetime point x [ in M4 ] to which is attached  the homogeneous space G / H 
[ SU(3) / U(2) = CP2 ] ...  the components of the curvature lying in the 
homogeneous space  G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs 
scalars (with respect to spacetime [ M4 ])   ...  
the Yang-Mills action reduces to  a Yang-Mills action for the h-components [ U(2) 
components ] of the curvature over M [ M4 ]  and  a quartic functional for the 
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but 
also gives the correct relative sign of the constants, required for the BEHK ... 
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.  
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MacDowell-Mansouri Mechanism: 

Rabindra Mohapatra (in section 14.6 of Unification and Supersymmetry, 
2nd edition, Springer-Verlag 1992) says: 
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After the scale and conformal gauges have been fixed, the conformal Lagrangian 
becomes a de Sitter Lagrangian. Einstein-Hilbert gravity can be derived from the 
de Sitter Lagrangian, as was first shown by MacDowell and Mansouri (Phys. 
Rev. Lett. 38 (1977) 739). (Note that Frank Wilczek, in hep-th/9801184, says that 
the MacDowell-Mansouri "... approach to casting gravity as a gauge theory was 
initiated by MacDowell and Mansouri ... S. MacDowell and F. Mansouri, Phys. 
Rev. Lett. 38 739 (1977) ... , and independently Chamseddine and West ... A. 
Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); also quite relevant is A. 
Chamseddine, Ann. Phys. 113, 219 (1978). ...".

The minimal group required to produce Gravity, and therefore the group that is 
used in calculating Force Strengths, is the de Sitter group, as is described by 
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986)
(Note that chapter 21 is a Non-Supersymmetry chapter leading up
to a Supergravity description in the following chapter 22):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for 
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as  g_uv  =  e^a_u  e^b_v  n_ab
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(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the 
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in 
terms of the e^a_u 
...
The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ... 
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... 
the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA THAT I WON'T TYPE HERE ]...
we shall see ...[that]... the action becomes invariant under all local [anti]de-Sitter 
transformations ...[and]... we recognize ... the familiar 
Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term. 
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel 
connection ... the torsion components ... now vanish. 
So at this level full sp(4) invariance has been checked. 
... Were it not for the assumed space-inversion invariance ... 
we could have had a parity violating gravity. ... 
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian 
invertibility of the metric. ... the solution has torsion ... produced by an interference 
between parity violating and parity conserving amplitudes. 
Parity violation and torsion go hand-in-hand. 
Independently of any more realistic parity violating solution of the gravity 
equations this raises the cosmological question whether 
the universe as a whole is in a space-inversion symmetric configuration. ...". 
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At this stage, we have reconciled the first 3 of the 4 differences 
between our E8 Physics Model and conventional Gravity plus the 
Standard Model. Now we turn attention to

Second and Third Fermion Generations: 

As to the existence of 3 Generations of Fermions, 
note that the 8 First Generation Fermion Particles 
and the 8 First Generation Fermion AntiParticles 
can each be represented by the 8 basis elements of the Octonions O,  
and 
that the Second and Third Generations can be represented by  
 Pairs of Octonions OxO 
  and 
 Triples of Octonions OxOxO 
respectively. 

When the non-unitary Octonionic 8-dim spacetime is reduced to the 
Kaluza-Klein M4 x CP2 at the End of Inflation, 
there are 3 possibilities for a fermion propagator from point A to point B:  

 1 - A and B are both in M4, so its path can be represented by the 
 single O;  

 2 - Either A or B, but not both, is in CP2, so its path must be 
 augmented by one projection from CP2 to M4, which projection 
 can be represented by a second O, giving a second generation OxO; 
 
 3 - Both A and B are in CP2, so its path must be augmented by 
 two projections from CP2 to M4, which projections can be 
 represented by a second O and a third O, 
 giving a third generation OxOxO.  
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E8 Physics Fermions: 3 Conformal Generations
Frank Dodd (Tony) Smith, Jr. - 2012

viXra 1212.0046

The E8 Lie Algebra of the E8 Physics Model contains two D4 Lie subalgebras: 
248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
120-dim D8 = 28-dim D4 + 28-dim D4 + 64-dim D8 / D4xD4

One of the D4 contains an A2 = SU(3) Lie subalgebra that represents 
the Color Force of the Standard Model. 
The Weak and Electromagnetic Forces are produces by a Batakis mechanism 
(see Class. Quantum Grav. 3 (1986) L99-L105 by N. A. Batakis) in which 
spacetime is 8-dimensional Kaluza-Klein M4 x CP2. 
Color Force SU(3) acts globally on CP2 = SU(3) / SU(2)xU(1) and, 
due to Kaluza-Klein structure, acts as local gauge group on M4 Minkowski spacetime. 
Local gauge group action of Weak SU(2) and Electromagnetic U(1) Forces comes from 
their being local isotropy groups of the symmetric space CP2. 

Casimir Operators describe some physical properties of the Standard Model Forces: 

A0 Lie algebra U(1) has trivial Weyl Group 1 
and trivial Casimir of degree 1 
so that the Photon carries no charge.  

A1 Lie algebra SU(2) has Weyl Group S2 of order 2! = 2 
and quadratic Casimir of degree 2 representing isospin 
so that SU(2) Weak Bosons can carry Electromagnetic Charge. 

A2 Lie algebra SU(3) has Weyl Group S3 of order 3! = 6  
and two Casimir Operators of degrees 2 and 3: 
a quadratic Casimir representing 2 { + , - } isospin charge states and 
a cubic Casimir representing 3 { red, green, blue } colors 
so that SU(3)  Gluons can carry Electromagnetic Charge and Color Charge.

The other D4 contains an A3 = D3 Conformal Lie subalgebra that represents 
Gravity by a generalized MacDowell-Mansouri mechanism (see section 14.6 of 
Rabindra Mohapatra's book "Unification and Supersymmetry", 2nd edition, Springer-Verlag 1992). 
The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his books "Lie Groups, Lie Algebras, and Some of Their Applications", Wiley 1974, and 
"Lie Groups, Physics, and Geometry", Cambridge 2008. 

The Conformal Group has a Weyl Group of 2^2 x 3! = 24 elements 
and has 3 Casimir Operators of degrees 2 and 4 and 6/2 = 3. 

The Conformal degree 3 Casimir represents the 3 Generations of Fermions 
(instead of the 3 colors as in the case of the Standard Model D4 of E8). 



In its D3 Spin(2,4) form the Conformal Lie algebra can be represented 
as a 6x6 antisymmetric real matrix: 

    0      J1     J2     M1     A1     G1 

  -J1      0      J3     M2     A2     G2

  -J2    -J3      0      M3     A3     G3

  -M1   -M2    -M3     0     A4     G4

  -A1    -A2    -A3   -A4     0       G5

  -G1  -G2   -G3    -G4   -G5      0

{J1,J2,J3} form a Spin(0,3) subalgebra of Spin(2,4) and produce 
a quadratic Casimir Operator that represents an Angular Momentum Operator.  

Adding {M1,M2,M3} forms a Spin(1,3) subalgebra of Spin(2,4) and produces 
a second quadratic Casimir Operator that represents a Laplace-Runge-Lenz Operator. 

Adding {A1,A2,A3} and {A4} forms a Spin(2,3) AntiDeSitter subalgebra of Spin(2,4) 
with a quartic Casimir Operator that is a combination of {M1,M2,M3} and {A1,A2,A3}. 
{A1,A2,A3}  represent Momentum and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

Adding {G1,G2,G3} and {G4}  and {G5} forms the full Spin(2,4) and produces 
a cubic Casimir Operator for representation of 3 Generations of Fermions. 
The {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons. 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

Adding {G5} represents HIggs/Fermion mass of Ordinary Matter. 

The Higgs as a Fermionic Condensate gives mass to Fermions. 
The fundamental Fermion Particles are those of the First Generation:

{neutrino, red down quark, green down quark, blue down quark; 
electron , red up quark ,     green up quark ,    blue up quark} 

They can be represented as basis elements {1,i,j,k,E,I,J,K} of Octonions O. 

Each of {A4} and {G4}  and {G5} can represent the mass of Fundamental Fermions. 



The {A4} Conformal substructure 

                               0      A4

                             -A4     0 
                        
represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 

                                0      A4

                             -A4     0       G5

                                      -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} and {G5}  plus {G4} Conformal substructure 

                               0      A4     G4

                             -A4     0       G5

                             -G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

Fermion AntiParticles are represented in a similar way. 

Combinatorics of O and OxO and OxOxO produce realistic Fermion masses, 
as calculated in detail in viXra 1108.0027
The Third Generation Truth Quark (Tquark) is by far the most massive Fermion 
so the Higgs as a Fermionic Condensate is effectively a Tquark Condensate. 

Note: 
E8 has 8 Casimir Operators of degrees 2, 8, 12, 14, 18, 20, 24, 30
The Conformal quadratic 2 is in E8, the Conformal quartic 4 is in the 8 of E8, 
and the Conformal cubic 6/2 = 3 is in the 12 of E8. 
D8 has 8 Casimir Operators of degrees 2, 4,   6,   8, 10, 12, 14,   8
The Conformal quadratic 2 and quartic 4 are in D8 and the Conformal cubic 6/2 = 3 is in the 6 of D8.
D4 has 4 Casimir Operators of degrees 2, 4,   6,   4
The Conformal quadratic 2 and quartic 4 are in D4 and the Conformal cubic 6/2 = 3 is in the 6 of D4.



The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his book "Lie Groups, Physics, and Geometry", Cambridge 2008: 

"... 8x8 matrices acting on the four coordinates and the four momenta ... satisfy 
an antisymmetric ... symplectic metric ... preserve[d by the] ... group ... Sp(8:R)  
...[and a]... 
symmetric metric ... with signature (+4,-4) ... preserve[d by the] ... group ... SO(4,4) ... 

 
... The fifteen-dimensional Lie algebra for the Dirac equation is ... summarized by the 
6x6 matrix 

... three ... operators A4 , G4 , G5 close under commutation and span ... so(2,1) ... 
The Casimir operator for this [sub]algebra is C^2 = G5^2 - G4^2 - A4^2 ...[ It can 
be ]... used to determine eigenstates and energy eigenvalues ...".

{J1,J2,J3} represent Angular Momentum. {M1,M2,M3} represent LaPlace-Runge-Lenz.
{A1,A2,A3} represent Momentum. 
{G1,G2,G3} represent Higgs for W-Bosons and Momentum of Universe Expansion. 
 {A4} and {G4}  and {G5} represent Energy/Mass including Higgs mass for Fermions.

The {A4} Conformal substructure 
   0      A4     
-A4     0       

represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 
0      A4     

      -A4      0      G5
              -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} plus {G5}  plus {G4} Conformal substructure 
  0      A4     G4
 -A4     0       G5
-G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

SUMMARY: 



The Lorentz Group is represented by 6 generators 

    0      J1     J2     M1       
  -J1      0      J3     M2        
  -J2    -J3      0      M3       
  -M1   -M2   -M3     0       

There are two ways to extend the Lorentz Group 
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira): 

To the Poincare Group with No Cosmological Constant by adding 4 generators  

    0      J1     J2     M1     A1   
  -J1      0      J3     M2     A2    
  -J2    -J3      0      M3     A3   
  -M1   -M2   -M3     0      A4   
  -A1    -A2   -A3   -A4      0    

{A1,A2,A3} represent Momentum  and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

and to the semidirect product of Lorentz and 4 Special Conformal generators 
to get a Non-Zero Cosmological Constant for Universe Expansion

    0      J1     J2     M1              G1 
  -J1      0      J3     M2              G2
  -J2    -J3      0      M3              G3
  -M1   -M2   -M3     0               G4

  -G1   -G2   -G3   -G4               0

so that {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale Conformal degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

One additional generator {G5} represents HIggs/Fermion mass of Ordinary Matter.

All 15 generators combine to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4)

    0      J1     J2     M1     A1     G1 
  -J1      0      J3     M2     A2     G2
  -J2    -J3      0      M3     A3     G3
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
  -G1   -G2   -G3   -G4   -G5       0

Dark Energy - Dark Mattter - Ordinary Matter:



In E8 Physics, our 4-dimensional Physical SpaceTime Universe begins as a relatively 
small spatial volume in which all 15 generators of Conformal SU(2,2) = Spin(2,4) 
including all 4 Special Conformal and Scale Conformal generators are fully effective.

 
Rabindra Mohapatra (in section 14.6 of "Unification and Supersymmetry," 2nd edition, 
Springer-Verlag 1992) said: "... we start with a Lagrangian invariant under full local 
conformal symmetry and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for constant ... 
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". I view PHI as 
corresponding to the Higgs 3 Special Conformal generators {G1,G2,G3} that are frozen 
fixed during expansion in some regions of our Universe to become Gravitationally 
Bound Domains (such as Galaxies) like icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) have no 
Expansion Momentum we only see there the Poincare Part of Conformal Gravity 
plus the Higgs effects of {G4}  and {G5} and the ElectroWeak Broken Symmetry caused 
by freezing-out fixing {G1,G2,G3}: 

    0      J1     J2     M1     A1      - 
  -J1      0      J3     M2     A2      -
  -J2    -J3      0      M3     A3      -
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
     -        -        -    -G4    -G5      0

Dark Energy - Dark Mattter - Ordinary Matter:



Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy 
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it 
increases in energy, ionizing into protons and electrons, and eventually producing a 
fairly dense cloud of infalling energetic protons whose collisions with ambient protons 
are at energies similar to the proton-proton collisions at the LHC. 

LHC diphoton histograms for ATLAS and CMS as of mid-2012 clearly show a peak that 
probably is evidence of a Higgs boson with mass around 125 GeV.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by 
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...". 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



In addition to the Galactic Center observations, 
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere 

by looking at the Earth Limb. 

Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright 
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV  .. Appears when LAT is pointing at the Limb ...". 

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with 
Protons and other nuclei in Earth's atmosphere produce gamma rays, 
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs 
produced by collisions analagous to those at the LHC.

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Olivier K. in a comment in Jester's blog on 10 November 2012 said: 
"... Could the 135GeV bump be related ... to current Higgs ...  properties ? ... 
The coincidence between GeV figures ...[ for LHC ] Higgs mass and 
this [ Fermi LAT ] bump is thrilling for an amateur like me...". 

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:  
"... the plot shows the energy of *single* photons as measured by Fermi, 
not the invariant mass of photon pairs ...". 

Since the LHC 125 GeV peak is for "invariant mass of photon pairs"  
and the Fermi LAT 135 GeV peak is for ""single" photons" 

how could both correspond to a Higgs mass state around 130 GeV ? 

The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot) 

with the Higgs at rest decaying into a photon pair (green arrows) 
giving the observed Higgs peak (around 130 GeV) as invariant mass of photon pairs. 

Fermi LAT at Galactic Center and Earth Limb sees 
collisions of one high-energy proton with a low-energy (relatively at rest) proton 
forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying 
into two photons: one with low energy not observed by Fermi LAT 
and the other being observed by Fermi LAT as a high-energy gamma ray carrying 
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon.

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Jester, replying to the comment by Olivier K., dismissed the proposal that Fermi LAT 
may have seen the Higgs, saying on 11 November 2012: 
"Afaik, 
there's no model connecting the 130(5)GeV Fermi line to the 125 GeV Higgs." 

so

I hereby propose a model: 
Protons from Hydrogen infalling into Sgr A* acquire enough energy and density 
to produce proton-proton collisions similar to those at the LHC, 
as could Cosmic Ray Protons hitting the Earth's atmosphere,
and 
the 135 GeV Line observed by Fermi LAT is due to proton-proton collisions 
producing Higgs in the diphoton channel 
and 
the125 GeV Higgs-like evidence observed by ATLAS and CMS is also due to 
proton-proton collisions producing Higgs in the diphton channel 
and 
the difference between 135 GeV at Fermi LAT and 125 GeV at LHC 
can be accounted for by comparing details of experimental setup and 
analysis-related assumptions. 

Given that model, 
I propose that Olivier K. be given credit for stating the possibility that 
both Fermi LAT and the LHC have indeed seen the Higgs, 
which is an interesting example of 
mutual confirmation of Collider Physics and Astrophysics observations. 

The {G4} conformal generator that represents both Dark Energy of Universe Expansion 
and the Massive Higgs Scalar as Fermionic Condensate (dominated by third-generation 
Tquark-Tantiquark Condensate) may be involved in the Sgr A* Galactic Center Process. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Due to its relationship with the Higgs as Tquark-Tantiquark Condensate,  

the Truth Quark might be related by {G4} to Dark Energy of Universe Expansion 

as well as 

by a 3-state mass system due to its interaction with the Higgs as Condensate to 

a Strong Coupling / Composite-Higgs Regime (known as Triviality) 

and 

a Vacuum Instability Regime. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



At this point, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as 
well as the Standard Model with a BEHK Higgs mechanism, 
but 
we must now show how to calculate Force Strengths, Particle Masses, 
KM Parameters, and the ratio Dark Energy : Dark Matter : Ordinary Matter 
and 
then compare those calculations with Experimental Observations. 
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Here is a summary of E8 model calculation results.  Since ratios are calculated, 
values for one particle mass and one force strength are assumed. 
Quark masses are constituent masses. Some higher-order results are listed. 

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
                                                                       
Particle/Force     Tree-Level          Higher-Order                                                                        

e-neutrino             0                 0 for nu_1
mu-neutrino            0             9   x 10^(-3) eV for nu_2
tau-neutrino           0             5.4 x 10^(-2) eV for nu_3

electron               0.5110  MeV     
down                 312.8     MeV   charged pion = 139 MeV
up                   312.8     MeV    proton = 938.25 MeV
                                     neutron - proton = 1.1 MeV

muon                 104.8 MeV          106.2 MeV
strange              625   MeV
charm               2090   MeV

tauon                  1.88 GeV         
beauty                 5.63 GeV
truth(low state)     130    GeV
truth(middle state)  174    GeV
truth(high state)    218    GeV

W+                    80.326 GeV
W-                    80.326 GeV
W0                    98.379 GeV       Z0 = 91.862 GeV

Higgs VEV            252.5 GeV (assumed) Mplanck=1.217x10^19 GeV
Higgs(low state)     126   GeV
Higgs(middle state)  182   GeV
Higgs(high state)    239   GeV

Gravity Gg                1(assumed)
(Gg)(Mproton^2 / Mplanck^2)               5 x 10^(-39)

EM fine structure         1/137.03608

Weak Gw                   0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))   1.05 x 10^(-5)   

color force at 0.245 GeV  0.6286          0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
The phase angle d13 is taken to be 1 radian. 
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neutrino mixing matrix:
            nu_1          nu_2           nu_3
nu_e        0.87          0.50           0
nu_m       -0.35          0.61           0.71
nu_t        0.35         -0.61           0.71

As to some higher-order and nonperturbative calculations, one motivation for my 
value of 245 MeV for the basic /\qcd of the color force is the paper of Shifman at 
hep-ph/9501222 in which Shifman said: 
"... a set of data ("high-energy data") yield values of alpha_s(MZ) in the MSbar 
scheme which cluster around 0.125 ... with the error bars 0.005 ... 
The corresponding value of LambdaQCD is about 500 MeV ... These numbers, 
accepted as the most exact results for the strong coupling constant existing at 
present, propagate further into a stream of papers ... devoted to various aspects of 
QCD. The question arises whether Quantum Chromodynamics can 
tolerate these numbers. I will argue below that the answer is negative. 
... I believe that alpha_s(MZ) must be close to 0.11 and the corresponding value of 
LambdaQCD close to 200 MeV (or even smaller). ...
The value of alpha_s (M_Z) emerging from the so called global fits based mainly 
on the data at the Z peak (and assuming the standard model) is three standard 
deviations higher than the one stemming from the low-energy phenomenology. ...”.  
Patrascioiu and Seiler in hep-ph/9609292 said: 
"... the running of alpha_s predicted by perturbation (PT) theory is not correctly 
describing the accelerator experiments at the highest energies. A natural 
explanation is provided by the authors' 1992 proposal  that in fact the true running 
predicted by the nonperturbatively defined lattice QCD is different ...". 
The Patrascioiu and Seiler paper indicates that my crude use of simple perturbative 
QCD running my not be correct. If you look at Figure 2 of their paper, you see 
that their "possible modified running of alpha_s" curve is at 100 GeV close to the 
0.12 range, while their 2-loop PT curve is close to the 0.10 range of my crude 
perturbative calculation. 
So, it may be that nonperturbative effects might bring calculations of my model 
closer to observations. 
Further, it may be difficult to do very accurate nonperturbative QCD calculations, 
based in part on what Morozov and Niemi say in hep-th/0304178 :
"... The field theoretical renormalization group equations have many common 
features with the equations of dynamical systems. ... we propose that besides 
isolated fixed points, the couplings in a renormalizable field theory may also flow 
towards more general, even fractal attractors. This could lead to Big Mess 
scenarios ... ".
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I am not contending that my tree-level calculations are in  exact agreement with 
currently accepted observations. 

I am contending that the overall approximate agreement of my calculations with 
observations of many parameters does indicate that the fundamental structure of 
my E8 physics model is sound. 

My view of constituent quark masses is that they can be (and are in my model) 
meaningful, particularly in nonrelativistic quark models of light-quark hadrons (for 
heavier quarks, the percentage difference between current and constituent masses 
can be relatively small). For example, Guidry, in his book Gauge Field Theories, 
John Wiley (1991), says: 
"... the current masses of the quarks ... are considerably smaller than the constituent 
masses for the lightest quarks Mu = 300 MeV  Md = 300 MeV  ...
... the masses of the constituent quarks presumably reflect a dressing by the 
confinement mechanism ... understanding of the relationship between current 
masses and constituent masses awaits a first-principles solution of the QCD bound-
state problem. ... Nevertheless, nonrelativistic models of quark structure for 
hadrons have been found to work surprisingly well, even for light hadrons. ...". 
As I said in quant-ph/9806023 : 
“... The effectiveness of the NonRelativistic Quark Model of hadrons can be 
explained by Bohm’s quantum theory applied to a fermion confined in a box, in 
which the fermion is at rest because its kinetic energy is transformed into PSI-field 
potential energy. ...”.
Further, Georgi, in his book Weak Interactions and Modern Particle Theory, 
Benjamin-Cummings (1984), says: 
"... Successes of the Nonrelativistic Quark Model ... 
... The first striking success is that the baryon masses are given correctly by this 
picture ... The leading contribution to the baryon mass in the nonrelativistic limit is 
just the sum of the constituent quark masses. ... A good picture of the baryon 
masses is obtained if we take ... mu = md =...= 360 MeV ... ms = 540 MeV ...
... With these masses, the octet baryon magnetic moments are ...[in]... excellent ... 
agreement ... with the data ... The success ... in giving not only the ratios of the 
baryon  magnetic moments, but even their overall scale, seems ... to be very 
significant. ... The mystery of the connection between QCD and the quark model 
remains ...". 

52



My view is that the structure of my E8 model, in which constituent quark masses 
are calculated from volumes of bounded complex domains and their Shilov 
boundaries, may shed some light on the connection between QCD current masses 
and constituent masses. In particular, those geometric volumes may be related to 
effective summation over a lot of QCD states to produce a bound-state constituent 
result. 

Two other higher-order calculations in my E8 model are:

1 - For the muon, my tree-level calculation is 104.8 MeV and the accepted 
observational value is about 105.6 MeV. All I have done is to note that the 
difference seems to me to be well within the range of radiative corrections. For 
example, following Bailin and Love, in their book Introduction to Gauge Field 
Theory, IOP (rev ed 1993): 

2 - For the proton-neutron mass difference (which is zero in my E8 model at tree 
level) further calculation involving connections between down valence quarks and 
virtual sea strange quarks gives a value of 1.1 MeV for the neutron mass excess 
over the proton mass, which is close to the accepted value of about 1.3 MeV. 
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Force Strengths: 

The primary postulate for my E8 physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, 
which naturally gives a real Clifford algebra, so that physics is described by a very 
large real Clifford algebra (a generalized hyperfinite II1 von Neumann factor) that 
can be seen as a tensor product of a lot of Cl(16) Clifford Algebras, each of which 
contains an E8 Lie Algebra. 

Then:

1 - Since Cl(16) = Cl(8)xCl(8) it is clear that Cl(8) describes physics locally and it 
is also clear that 248-dim E8 in Cl(16) can be described in terms of 256-dim Cl(8) 
which has an Octonionic 8-dim Vector Space.  

2 - At low (after Inflation) energies a specific quaternionic submanifold freezes 
out, splitting the 8-dim spacetime into a 4+4 = 8-dim M4xCP2 Kaluza-Klein. 

3 - Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the E8 
Physics Lagrangian that is integrated over a base manifold that is 8-dim M4xCP2 
Kaluza-Klein. This shows that the Force Strength is made up of two parts: 
 the relevant spacetime manifold of gauge group global action
  and
 the relevant symmetric space manifold of gauge group local action.

4 -Roughly, the 4-dim spacetime Lagrangian gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally of the gauge 
force term of the gauge boson acting locally for the gauge bosons of each of the 
four forces:

 U(1) for electromagnetism
 SU(2) for weak force
 SU(3) for color force
 Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by 
   the MacDowell-Mansouri mechanism.
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Look at the basic Lagrangian of a gauge theory model:

 Integral over Spacetime of
 Gauge Boson Force Term
 
In the conventional picture, 
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson, 
and can also be thought of as the probability = square of amplitude, 
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, 
the conventional picture is that the force strength g is an ad hoc inclusion.
 
My E8 Physics model does not put in force strength g ad hoc,
but
constructs the integral such that the force strength emerges naturally from the 
geometry of each gauge force.
 
To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen 
by that gauge boson, that is, in terms of the symmetric space with global  
symmetry of the gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2
the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4.
 
2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5
for Spin(5) Shilov = RP^1xS^4
 
The result is (ignoring technicalities for exposition) the geometric factor for force 
strength calculation. 
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Each force is related to a gauge group:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force
Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the MacDowell-
Mansouri mechanism
 
Global:

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)
S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)
S4 = Spin(5)/Spin(4) for Spin(5)
 
Local:

Each gauge group is the local symmetry of a symmetric space
U(1) for itself
SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)
Spin(5) for Spin(7) / Spin(5)xU(1)
 
The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5
The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4
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Global and Local Together:

Very roughly (see my web site tony5m17h.net and papers for details), 
think of the force strength as
 the integral over the global symmetry space of
 the physical (ie Shilov Boundary) volume=strength of the force.

That is (again very roughly and intuitively):

the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson 
means that the highest force strength or probability should be 1
I normalize the gravity Volume product to be 1, and so roughly get:

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4
Volume product for electromagnetism = 1/137
 

There are two further main components of a force strength:

 1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
 2 - renormalization running (important for color force).
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Consider  Massive Gauge Bosons:

I consider gravity to be carried by virtual Planck-mass black holes, so that the 
geometric strength of gravity should be reduced by 1/Mp^2
I consider the weak force to be carried by weak bosons, so that the geometric 
strength of gravity should be reduced by 1/MW^2
That gives the result:

gravity strength = G (Newton's G)
color strength = 2/3
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137
 
Consider Renormalization Running for the Color Force::
That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

The use of compact volumes is itself a calculational device, because it would be 
more nearly correct, instead of
 the integral over the compact global symmetry space of
 the compact physical (ie Shilov Boundary) volume=strength of the force
to use
 the integral over the hyperbolic spacetime global symmetry space of
 the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be 
normalized to 1, the only thing that matters is ratios, 
and the compact volumes (finite and easy to look up in the book by Hua) 
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.
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Here are more details about the force strength calculations:

The force strength of a given force is
 
alphaforce = (1 / Mforce^2 ) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).
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The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian                 Type       mforce     Qforce 
Group       Symmetric                  of 
                   Space                      Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5            4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3             2       RP^1xS^2 
 
U(1)           -                                    -                1         - 
 
The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains (AMS 1963, Moskva 1959, Science Press Peking 1958) 
by L. K. Hua [with unit radius scale].
Note that
Force         M                          Vol(M)
 
gravity     S^4              8pi^2/3 - S^4 is 4-dimensional 

color       CP^2            8pi^2/3 - CP^2 is 4-dimensional
 
weak   S^2 x S^2         2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                    4-dim S^2 x S^2 =
                                    = topological boundary of 6-dim 2-polyball 
                                    Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 
                                    = 2-dim surface frame of 4-dim S^2 x S^

e-mag      T^4              4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 
                                    4-dim T^4 = S^1 x S^1 x S^1 x S^1 =
                                    = topological boundary of 8-dim 4-polydisk
                                    Shilov Boundary of 8-dim 4-polydisk = 
                                    = S^1 + S^1 + S^1 + S^1 = 
                                    = 1-dim wire frame of 4-dim T^4
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Note ( thanks to Carlos Castro for noticing this ) that the volume lisrted for S5 is 
for a squashed S5, a Shilov boundary of the complex domain corresponding to the 
symmetric space SU(4) / SU(3) x U(1).
Note ( thanks again to Carlos Castro for noticing this ) also that the volume listed 
for CP2 is unconventional, but physically justified by noting that S4 and CP2 can 
be seen as having the same physical volume, with the only difference being 
structure at infinity.
Also note that for U(1) electromagnetism, whose photon carries no charge, the 
factors Vol(Q) and Vol(D) do not apply and are set equal to 1, and from another 
point of view, the link manifold to the target vertex is trivial for the abelian neutral 
U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.
 
Force       M          Vol(M)         Q             Vol(Q)       D             Vol(D) 
 
gravity    S^4        8pi^2/3     RP^1xS^4    8pi^3/3    IV5           pi^5/2^4 5! 
 
color      CP^2       8pi^2/3        S^5           4pi^3       B^6(ball)   pi^3/6 
 
weak    S^2xS^2    2x4pi      RP^1xS^2     4pi^2       IV3            pi^3/24 
 
e-mag      T^4         4x2pi           -                  -             -                    - 
 
Using these numbers, the results of the calculations are the relative force strengths
at the characteristic energy level of the generalized Bohr radius of each force:
 
Gauge     Force         Characteristic        Geometric       Total 
Group                          Energy                   Force            Force 
                                                                  Strength       Strength 
 
Spin(5)  gravity       approx 10^19 GeV       1           GGmproton^2 
                                                                                   approx 5 x 10^-39 
 
SU(3)     color         approx 245 MeV      0.6286          0.6286 
 
SU(2)      weak        approx 100 GeV      0.2535        GWmproton^2 
                                                                                     approx 1.05 x 10^-5 
 
U(1)      e-mag         approx 4 KeV       1/137.03608    1/137.03608 
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The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
 
The effect is particularly pronounced with the color force.
 
The color force strength was calculated using a simple perturbative QCD 
renormalization group equation at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                    0.166 
 
    34 GeV                    0.121 
 
    91 GeV                    0.106 
 
Taking other effects, such as Nonperturbative QCD, into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 

62



Fermion Masses: 

The primary postulate for my E8 physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, 
which naturally gives a real Clifford algebra, so that physics is described by a very 
large real Clifford algebra (a generalized hyperfinite II1 von Neumann factor) that 
can be seen as a tensor product of a lot of Cl(16) Clifford Algebras, each of which 
contains an E8 Lie Algebra. 

Then:

1 - Since Cl(16) = Cl(8)xCl(8) it is clear that Cl(8) describes physics locally and it is also clear 
that 248-dim E8 in Cl(16) can be described in terms of 256-dim Cl(8) which has two 
Octonionic 8-dim half-spinor spaces with physical interpretation by which first-
generation fermion particles correspond to octonion basis 
of Spin(8) +half-spinors

 1 to e-neutrino
 i to red down quark
 j to green down quark
 k to blue down quark
 E to electron
 I to red up quark
 J to green up quark
 K to blue up quark

and first-generation fermion antiparticles correspond to octonion basis 
of Spin(8) -half-spinors

 1 to e-antineutrino
 i to red down antiquark
 j to green down antiquark
 k to blue down antiquark
 E to positron
 I to red up antiquark
 J to green up antiquark
 K to blue up antiquark
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2 - The two Spin(8) 8-dim half-spinors and the Spin(8) 8-dim vectors are all related 
to each other by Triality. Modifying Steven Weinberg’s description of physics 
Lagrangians in his book “Elemetary Particles and the Laws of Physics: The 1986 
Dirac Memorial Lectures” to apply to 8-dim spacetime gives this quote 

from which it is clear that at high (UltraViolet) energies in the E8 physics model 
gauge boson terms have dimension 1 in the Lagrangian and fermion terms have 
dimension 7/2 in the Lagrangian, so that the Triality gives a Subtle Supersymmetry
whereby 
 Total Boson Lagrangian Dimensionality = 28 x 1 = 28 
  is exactly balanced by 
 Total Fermion Lagrangian Dimensionality = 8 x 7 / 2 = 28
thus 
the Triality Subtle Supersymmetry shows UltraViolet Finiteness of the E8 model

3 - At low (after Inflation) energies a specific quaternionic submanifold freezes 
out, splitting the 8-dim spacetime into a 4+4 = 8-dim M4xCP2 Kaluza-Klein and 
creating second and third generation fermions that can live in the 4-dim internal symmetry space 
and correspond respectively to pairs and triples of octonion basis elements, 
4 - Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the E8 
Physics Lagrangian that is integrated over a base manifold that is 8-dim M4xCP2 
Kaluza-Klein. 

5 - Roughly, the 4-dim spacetime Lagrangian fermion term is integral over 
spacetime of spinor fermion term
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In the conventional picture, the spinor fermion term is of the form m S S* where m 
is the fermion mass and S and S* represent the given fermion. 
Although the mass m is derived from the Higgs mechanism, the Higgs coupling 
constants are, in the conventional picture, ad hoc parameters, so that effectively the 
mass term is, in the conventional picuture, an ad hoc inclusion.

My E8 model does not put in the mass m as an ad hoc Higgs coupling value,
but
constructs the Lagrangian integral such that the mass m emerges naturally from the 
geometry of the spinor fermions.

To do that, 
make the spinor fermion mass term have the volume of the Shilov boundary 
corresponding to 
the symmetric space with LOCAL symmetry of the Spin(8) gauge group 
with respect to which the first generation spinor fermions are 
seen as +half-spinor and -half-spinor spaces.

Note that due to Triality, 
Spin(8) can act on those 8-dimensional half-spinor spaces similarly to the way it 
acts on 8-dimensional vector spacetime prior to dimensional reduction.

Then, take the the spinor fermion volume to be the Shilov boundary corresponding 
to the same symmetric space on which Spin(8) acts as a local gauge group that is 
used to construct 8-dimensional vector spacetime:

 the symmetric space Spin(10) / Spin(8)xU(1)
 corresponds to a bounded domain of type IV8
 whose Shilov boundary is RP^1 x S^7

Since all the first generation fermions see the spacetime over which the integral is 
taken in the same way ( unlike what happens for the force strength calculation ), 
the only geometric volume factor relevant for calculating first generation fermion 
mass ratios is in the spinor fermion volume term.

Since fermions in this model correspond to Kerr-Newman Black Holes, the quark 
mass in this model is a constituent mass.
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Consider a first-generation massive lepton (or antilepton, i.e., electron or positron). 
For definiteness, consider an electron E (a similar line of reasoning applies to the 
positron).
Gluon interactions do not affect the colorless electron ( E )
By weak boson interactions or decay, an electron ( E ) can only be taken into itself 
or a massless ( at tree level ) neutrino.
As the lightest massive first-generation fermion, the electron cannot decay into a 
quark.
Since the electron cannot be related to any other massive Dirac fermion,
its volume V(electron) is taken to be 1.

Consider a first-generation quark (or antiquark). 
For definiteness, consider a red down quark I (a similar line of reasoning applies to 
the others of the first generation).
By gluon interactions, the red quark ( I ) can be interchanged with the blue and 
green down quarks ( J and K ).
By weak boson interactions, it can be taken into the red, blue, and green up quarks 
( i, j, and k ).
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons ( E ) and neutrinos ( 1 ).
Therefore first-generation quarks or antiquarks can by gluons, weak bosons, or 
decay occupy the entire volume of the Shilov boundary RP1 x S7, which volume is 
pi^5 / 3, so its volume V(quark) is taken to be pi^5 / 3.
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Consider graviton interactions with first-generation fermions. 
Since MacDowell-Mansouri gravitation comes from 10 Spin(5) gauge bosons, 
8 of which are charged (carrying color or electric charge) 
as shown in the root Spin(5) root vector diagram
 
          * 

     *         *

          
o                   o      Spin(5) root vector diagram 

     *         *

          *

in which the 6 root vectors * correspond to color carrying gauge bosons act 
similarly to the action of the 6 color-charged SU(3) gluons shown in the SU(3) root 
vector diagram
 
          * 

     *         *

          
                            SU(3) root vector diagram 

     *         *

          *
 

The 2 charged Spin(5) gravitons denoted by o carry electric charge. 
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However, even though the electron carries electric charge, 
the electric charge carrying Spin(5) gravitons can only change the electron into a 
( tree-level ) massless neutrino,
 so the Spin(5) gravitons do not enhance the electron volume factor, 
which remains electron volume (taking gravitons into account) = V(electron) = 1

Since the quark carries color charge, 
Spin(5) graviton action on its color charge multiplies its volume V(quark) by 6, 
giving
quark gravity-enhanced volume = 6 x V(quark) = 6 pi^5 / 3 = 2 pi^5
The 2 Spin(5) gravitons carrying electric charge only cannot change quarks into 
leptons, so they do not enhance the quark volume factor, so we have (where md is 
down quark mass, mu is up quark mass, and me is electron mass)
md / me = mu / me = 2 pi^5 / 1 = 2 pi^5 = 612.03937
 
The proton mass is calculated as the sum of the constituent masses of its 
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

In the first generation,
 each quark corresponds to a single octonion basis element 
and the up and down quark constituent masses are the same:
First Generation - 8 singletons - mu / md = 1
Down - corresponds to 1 singleton - constituent mass 312 MeV
Up - corresponds to 1 singleton - constituent mass 312 MeV
 
Second and third generation calculations are generally more complicated. 
Combinatorics indicates that in higher generations the up-type quarks are heavier 
than the down-type quarks. 
The third generation case, 
in which the fermions correspond to triples of octonions, 
is simple enough to be used here as an illustration of the combinatoric effect:
Third Generation
8^3 = 512 triples
mt / mb = 483 / 21 = 161 / 7 = 23
down-type (Beauty) - corresponds to 21 triples - constituent mass 5.65 GeV
up-type (Truth) - corresponds to 483 triples - constituent mass 130 GeV
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Here are more details about the fermion mass calculations:

Fermion masses are calculated as a product of four factors: 

 V(Qfermion) x N(Graviton) x N(octonion) x Sym
 
 V(Qfermion) is the volume of the part of the half-spinor fermion particle 
 manifold S^7 x RP^1 that is related to the fermion particle by photon, weak 
 boson, and gluon interactions.
 
 N(Graviton) is the number of types of Spin(0,5) graviton related to the 
 fermion. The 10 gravitons correspond to the 10 infinitesimal generators of 
 Spin(0,5) = Sp(2). 2 of them are in the Cartan subalgebra. 6 of them carry 
 color charge, and may therefore be considered as corresponding to quarks. 
 The remaining 2 carry no color charge, but may carry electric charge and so 
 may be considered as corresponding to electrons. One graviton takes the 
 electron into itself, and the other can only take the first-generation electron 
 into the massless electron neutrino. Therefore only one graviton should 
 correspond to the mass of the first-generation electron. The graviton number 
 ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

 N(octonion) is an octonion number factor relating up-type quark masses to 
 down-type quark masses in each generation.

 Sym is an internal symmetry factor, relating 2nd and 3rd generation massive 
 leptons to first generation fermions. It is not used in first-generation 
 calculations.
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The ratio of the down quark constituent mass to the electron mass is then 
calculated as follows:

Consider the electron, E. 
By photon, weak boson, and gluon interactions, E can only be taken into 1, the 
massless neutrino. The electron and neutrino, or their antiparticles, cannot be 
combined to produce any of the massive up or down quarks. The neutrino, being 
massless at tree level, does not add anything to the mass formula for the electron. 
Since the electron cannot be related to any other massive Dirac fermion, its volume 
V(Qelectron) is taken to be 1. 

Next consider a red down quark ie. By gluon interactions, ie can be taken into je 
and ke, the blue and green down quarks. By also using weak boson interactions, it 
can be taken into i, j, and k, the red, blue, and green up quarks. Given the up and 
down quarks, pions can be formed from quark-antiquark pairs, and the pions can 
decay to produce electrons and neutrinos. Therefore the red down quark (similarly, 
any down quark) is related to any part of S^7 x RP^1, the compact manifold 
corresponding to { 1, i, j, k, ie, ie, ke, e } and therefore a down quark should have a 
spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.
The ratio of the down quark spinor manifold volume factor tothe electron spinor 
manifold volume factor is just
  V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.
Since the first generation graviton factor is 6,
 md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k, which are the octonion transforms under 
e of ie, je, and ke of the down quarks, the up quarks and down quarks have the 
same constituent mass
 mu = md.

Antiparticles have the same mass as the corresponding particles.

Since the model only gives ratios of massses, the mass scale is fixed so that the 
electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV, 
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV
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As the proton mass is taken to be the sum of the constituent masses of its 
constituent quarks
  mproton = mu + mu + md = 938.25 MeV
The theoretical calculation is close to the experimental value of 938.27 MeV.
 
The third generation fermion particles correspond to triples of octonions. 
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

 { e, e, e }
 { e, e, 1 }
 { e, 1, e }
 { 1, e, e }
 { 1, 1, e }
 { 1, e, 1 }
 { e, 1, 1 }

The symmetry of the 7 tauon triples is the same as the symmetry of the 3 down 
quarks, the 3 up quarks, and the electron, so the tauon mass should be the same as 
the sum of the masses of the first generation massive fermion particles. Therefore 
the tauon mass is calculated at tree level as 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum of first generation fermion 
masses, all of which are valid at the energy level of about 1 GeV.

However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized from the energy level of 1 GeV 
(where the mass is 1.88 GeV) to the energy level of 2 GeV. 

Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent,
the effective Tauon mass at 2 GeV would be about 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a Tauon mass of 
1.777 GeV.

Note that all triples corresponding to the tau and the tau-neutrino are colorless.
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The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples, but for 1 and ie, 1 and je, 
and 1 and ke, which correspond to the red, green, and blue beauty quarks, 
respectively.
The seven triples of the red beauty quark correspond to the seven triples of the 
tauon, except that the beauty quark interacts with 6 Spin(0,5) gravitons while the 
tauon interacts with only two.
The beauty quark constituent mass should be the tauon mass times the third 
generation graviton factor 6/2 = 3, so the B-quark mass is
 mb = 5.63111 GeV.

The calculated Beauty Quark mass of 5.63 GeV is a consitituent mass, that is, it 
corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Beauty Quark mass of 5.63 GeV corresponds to a 
conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a lattice gauge 
theory Beauty Quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 5 GeV is 
about 0.22. 
Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV gives an MSbar 1-loop 
Beauty Quark mass of 4.6 GeV, and
an MSbar 1,2-loop Beauty Quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, the MSbar mass decreases by 
about 1.3 GeV, giving an expected MSbar mass of about 3.0 GeV at 90 GeV.
DELPHI at LEP has observed the Beauty Quark and found a 90 GeV MSbar 
Beauty Quark mass of about 2.67 GeV, with error bars +/- 0.25 (stat) +/- 0.34 
(frag) +/- 0.27 (theo).
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Note that the theoretical model calculated Beauty Quari mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, which is somewhat higher than the 
conventional value of 5.0 GeV. 
However, 
the theoretical model calculated value of the color force strength constant alpha_s 
at about 5 GeV is about 0.166, 
while the conventional value of the color force strength constant alpha_s 
at about 5 GeV is about 0.216, 
and the theoretical model calculated value of the color force strength constant 
alpha_s at about 90 GeV is about 0.106, 
while the conventional value of the color force strength constant alpha_s at about 
90 GeV is about 0.118.
The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that 
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV), 
and a color force strength alpha_s at 5 GeV (0.166) 
such that 1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Note particularly that triples of the type { 1, ie, je } , { ie, je, ke }, etc., 
do not correspond to the beauty quark, but to the truth quark.
 
The truth quark corresponds to the remaining 483 triples, 
so the constituent mass of the red truth quark 
is 161/7 = 23 times the red beauty quark mass, 
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are defined similarly.
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the Higgs scalar field vacuum 
expectation value v = 252.514 GeV), 
including the Higgs scalar mass and Truth quark mass, 
are calculated (not assumed) masses in the E8 model.

These results when added up give a total mass of third generation fermion 
particles:
 Sigmaf3 = 1,629 GeV
 

73



The second generation fermion particles correspond to pairs of octonions.

There are 8^2 = 64 such pairs. The pair { 1,1 } corresponds to the mu-neutrino. 

The pairs { 1, e }, { e, 1 }, and { e, e } correspond to the muon.
Compare the symmetries of the muon pairs to the symmetries of the first 
generation fermion particles.
The pair { e, e } should correspond to the e electron.
The other two muon pairs have a symmetry group S2, which is 1/3 the size of the 
color symmetry group S3 which gives the up and down quarks their mass of 
312.75 MeV.
Therefore the mass of the muon should be the sum of
the { e, e } electron mass and
the { 1, e }, { e, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
 Therefore, mmu = 104.76 MeV .
According to the 1998 Review of Particle Physics of the Particle Data Group, 
the experimental muon mass is about 105.66 MeV.

Note that all pairs corresponding to the muon and the mu-neutrino are colorless.

The red, blue and green strange quark each corresponds 
to the 3 pairs involving 1 and ie, je, or ke.

The red strange quark is defined as the three pairs 1 and i, 
because i is the red down quark. 
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV, 
times the graviton factor.
Unlike the first generation situation, 
massive second and third generation leptons can be taken, 
by both of the colorless gravitons that may carry electric charge, 
into massive particles. 
Therefore the graviton factor for the second and third generations is 6/2 = 3.
Therefore the symmetry part of the muon mass times the graviton factor 3 is 
312.75 MeV, 
and the red strange quark constituent mass is
ms = 312.75 MeV + 312.75 MeV = 625.5 MeV
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The blue strange quarks correspond to the three pairs involving j,
 the green strange quarks correspond to the three pairs involving k, 
and their masses are determined similarly.

The charm quark corresponds to the other 51 pairs. 
Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV; 
and
the product of the symmetry part of the strange quark mass, 312.75 MeV, 
and the charm to strange octonion number factor 51/9, 
which product is 1,772.25 MeV.
Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are defined similarly, 
and their masses are calculated similarly.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
 that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a 
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the 
Charm Quark pole mass from 1.2 to 1.9 GeV.

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 2 GeV is 
about 0.39, which is somewhat lower than the teoretical model value. Using 
alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 
1.6 GeV, evaluated at about 2 GeV.
These results when added up give a total mass of second generation fermion 
particles:
Sigmaf2 = 32.9 GeV
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Higgs and W-boson Masses:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the E8 model, the value of the fundamental mass scale vacuum expectation 
value v = <PHI> of the Higgs scalar field is set to be the sum of the physical 
masses of the weak bosons, W+, W-, and Z0,
whose tree-level masses will then be shown by ratio calculations 
to be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively,
and so that the electron mass will then be 0.5110 MeV.

The relationship between the Higgs mass and v is given 
by the Ginzburg-Landau term from the Mayer Mechanism as
 (1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, in the notation of quant-ph/9806009 by Guang-jiong Ni
 (1/4!) lambda PHI^4 - (1/2) sigma PHI^2
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says: 
 "... the invariant meaning of the constant lambda in the Lagrangian is not the 
 coupling constant, the latter will change after quantization ... The invariant 
 meaning of lambda is nothing but the ratio of two mass scales:
 lambda = 3 ( M_H / PHI )^2
 which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
we have
 M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and
 v is set to be 252.514 GeV
so that
 M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV
 



As described above, in the E8 model 
                           v is set to be 252.514 GeV

 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass 
           
             Higgs                    Higgs in CP2 ISS
               |                         |
               |                         |
               |                         |     
               | mass = 145              | Non-Condensate Higgs Mass = 145
               |                         |      
               |                         |
               |                         |
             Higgs                    Higgs in M4 spacetime
 
and the value of lambda is 1 = 1^2 so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 

 

However, in my E8 Physics model,  the Higgs has structure of a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle 
composed of 2 right triangles 
(one from the CP2 origin to the T and to the M4 Higgs 
and 
another from the CP2 origin to the Tbar and to the M4 Higgs).  
 
In the T-quark condensate picture  
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
 
and 
             lambda(H) = ( cos( pi / 6 ))^2 
 
 
Therefore: 
The Effective Higgs mass observed by LHC is: 
 
                      Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV. 



To get W-boson masses, 
denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, 
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar, 
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 } 
is equal to the vacuum expectation value v of the Higgs scalar field, 
v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ?

First, look at the triplet { W+, W-, W0 } 
which can be represented by the 3-sphere S^3. 
The Hopf fibration of S^3 as
S^1 --> S^3 --> S^2
gives a decomposition of the W bosons 
into the neutral W0 corresponding to S^1 
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ).
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, the total mass 
of a T - Tbar pair, and the charged weak bosons have equal mass, we have
 M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.
 



The charged W+/- neutrino-electron interchange must be symmetric with the 
electron-neutrino interchange, so that the absence of right-handed neutrino 
particles requires that the charged W+/- SU(2) weak bosons act only on left-handed 
electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the charged W+/- SU(2) weak bosons act 
only on left-handed fermion particles of all types.

The neutral W0 weak boson does not interchange Weyl neutrinos 
with Dirac fermions, and so is not restricted to left-handed fermions, 
but also has a component that acts on both types of fermions, 
both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak 
bosons by custodial SU(2) symmetry, so that 
the left-handed component of the neutral W0 must be 
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-, 
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction 
is proportional to (M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 
and denoted by K,
and if the strength of the W+/- charged weak force 
(and of the custodial SU(2) symmetry) is denoted by T,
then the W0 neutral weak interaction can be written as 
W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force
and as W0LR with respect to the parity conserving U(1) electromagnetic force of 
the U(1) subgroup of SU(2), 
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.



As M_W0 = 98.379 GeV = M_W0L + M_W0LR, and as M_W0L = M_W+/- = 
80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1) 
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated 
above using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 
was calculated above using
 the volume V(S^2) of an S^2 \subset R^3, normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a 
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four 
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using 
two 2-spheres S^2 x S^2, 
each of which contains one 1-sphere of the *alphaE force.

Therefore
 *alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),
 *e = e / (4th root of 6) = e / 1.565 ,
and the mass mW0LR must be reduced to an effective value 
 M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV 
for the *alphaE force to act like an electromagnetic force in the E8 model:
 *e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct E8 model values for weak boson masses and the Weinberg 
angle theta_w are:
 M_W+ = M_W- = 80.326 GeV;
 M_Z0 = 80.326 + 11.536 = 91.862 GeV;
Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree-
level values somewhat.
 
 



Kobayashi-Maskawa Parameters:
 
The Kobayashi-Maskawa parameters are determined in terms of the sum of the 
masses of the 30 first-generation fermion particles and antiparticles, denoted by 
Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions, denoted 
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses 
only) is that all fermions are in the same spinor representation of Spin(8), and the 
Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to calculate Kobayashi-Maskawa 
parameters:

phase angle d13 = 70.529 degrees

sin(alpha) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(beta) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*gamma) = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the 
second generation and not all the way to the first generation, so that the end 
product of an s23 transition has a greater available energy than s12 or s13 
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the 
relevant KM entry and the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the 
factor sqrt( Smf2 /Smf1 ) .



The Chau-Keung parameterization is used, as it allows the K-M matrix to be 
represented as the product of the following three 3x3 matrices:
  

      1                            0                           0
 
      0                       cos(gamma)          sin(gamma)
 
      0                       -sin(gamma)          cos(gamma)
  

  cos(beta)                     0                      sin(beta)exp(-i d13)
 
      0                              1                         0
 
 -sin(beta)exp(i d13)     0                       cos(beta)
  

  cos(alpha)             sin(alpha)                  0
 
 -sin(alpha)             cos(alpha)                  0
 
      0                              0                          1
  



The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak boson 
processes, are:

          d                               s                                  b
 
u     0.975                        0.222                          0.00249 -0.00388i
 
c    -0.222 -0.000161i      0.974 -0.0000365i      0.0423
 
t     0.00698 -0.00378i    -0.0418 -0.00086i       0.999
 
The matrix is labelled by either (u c t) input and (d s b) output, or, as above, (d s b) 
input and (u c t) output.
 
For Z0 neutral weak boson processes, which are suppressed by the GIM 
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either 
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

        d                                  s                                  b
 
d'    0.975                         0.222                          0.00249 -0.00388i
 
s'   -0.222 -0.000161i       0.974 -0.0000365i      0.0423
 
b'    0.00698 -0.00378i    -0.0418 -0.00086i        0.999
 
 
Since neutrinos of all three generations are massless at tree level, the lepton sector 
has no tree-level K-M mixing.



According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and 
Renk in the 2002 Review of Particle Physics:"... Using the eight tree-level 
constraints discussed below together with unitarity, and assuming only three 
generations, the 90% confidence limits on the magnitude of the elements of the 
complete matrix are
           d                               s                               b
 
u     0.9741 to 0.9756      0.219 to 0.226         0.00425 to 0.0048
 
c     0.219 to 0.226          0.9732 to 0.9748      0.038 to 0.044
 
t     0.004 to 0.014           0.037 to 0.044          0.9990 to 0.9993

... The constraints of unitarity connect different elements, so choosing a specific 
value for one element restricts the range of others. ... The phase d13 lies in the 
range 0 < d13 < 2 pi, with non-zero values generally breaking CP invariance for 
the weak interactions. ... Using tree-level processes as constraints only, the matrix 
elements ...[ of the 90% confidence limit shown above ]... correspond to values of 
the sines of the angles of s12 = 0.2229 +/- 0.0022, s23 = 0.0412 +/- 0.0020, and 
s13 = 0.0036 +/- 0.0007. If we use the loop-level processes discussed below as 
additional constraints, the sines of the angles remain unaffected, and the CKM 
phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle ... 
is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating 
amplitudes or differences of rates are all proportional to the product of CKM 
factors ... s12 s13 s23 c12 c13^2 c23 sind13. This is just twice the area of the 
unitarity triangle. ... All processes can be quantitatively understood by one value of 
the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from 
the overall fit is consistent with the value from the CP-asymmetry measurements 
of 26 +/- 4 degrees. The invariant measure of CP violation is J = ( 3.0 +/- 0.3) x 
10^(-5). ... From a combined fit using the direct measurements, B mixing, epsilon, 
and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 +/- 
0.0004 ... Constraints... on the position of the apex of the unitarity triangle 
following from | Vub | , B mixing, epsilon, and sin2beta. ...".
In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source 
of CP violation is the Kobayashi-Maskawa (KM) phase ... The study of CP 
violation is, at last, experiment driven. ... The CKM matrix provides a consistent 
picture of all the measured flavor and CP violating processes. ... There is no signal 
of new flavor physics. ... Very likely, the KM mechanism is the dominant source of 
CP violation in flavor changing processes. ... The result is consistent with the SM 
predictions. ...". 



  Neutrino Mixing

Consider the three generations of neutrinos: 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t 
and three neutrino mass states: nu_1 ; nu_2 : nu_3 
and 
the division of 8-dimensional spacetime into 
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino 
whose propagation begins and ends in CP2 internal symmetry space,
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
Physics Model the mass of nu_3 is zero at tree-level 
but it picks up a first-order correction propagating 
entirely through internal symmetry space by 
merging with an electron through the weak and electromagnetic forces, 
effectively acting not merely as a point 
but 
as a point plus an electron loop at both beginning and ending points
so 
the first-order corrected mass of nu_3 is given by 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component 
of the neutrino mixing matrix 
so that
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
       = 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
       = 7.35 / 137 = 5.4 x 10^(-2) eV. 
Note that the neutrino-plus-electron loop can be anchored 
by weak force action through any of the 6 first-generation quarks 
at each of the beginning and ending points, and that the 
anchor quark at the beginning point can be different from 
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings. 

The intermediate mass state nu_2 corresponds to a neutrino 
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in physical Minkowski spacetime, 
thus having only one point (either beginning or ending) lying 
in CP2 internal symmetry space where it can act not merely 
as a point but as a point plus an electron loop. 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 

Frank Dodd (Tony) Smith, Jr. - March 2012:



of nu_2 is zero at tree-level 
but it picks up a first-order correction at only one (but not both) 
of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that 
the first-order corrected mass of nu_2 is less than 
the first-order corrected mass of nu_3 by a factor of 6,  
so 
the first-order corrected mass of nu_2 is 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
       = 9 x 10^(-3)eV. 

The low mass state nu_1 corresponds to a neutrino 
whose propagation begins and ends in physical Minkowski spacetime.  
thus having only one anchoring to CP2 interna symmetry space. 
According to E8 Physics the mass of nu_1 is zero at tree-level 
but it has only 1 possible anchoring to CP2 
as opposed to the 36 different possible anchorings for nu_3 first-order corrections
or the 6 different possible anchorings for nu_2 first-order corrections
so that 
the first-order corrected mass of nu_1 is less than 
the first-order corrected mass of nu_2 by a factor of 6,  
so 
the first-order corrected mass of nu_1 is 
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6 
       = 1.5 x 10^(-3)eV. 

Therefore: 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
                                     = ( 2916 - 81 ) x 10^(-6) eV^2 = 
                                     = 2.8 x 10^(-3) eV^2 

and 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
                                     = ( 81 - 2 ) x 10^(-6) eV^2 = 
                                     = 7.9 x 10^(-5) eV^2 

The 3 × 3 unitary neutrino mixing matrix neutrino mixing matrix U  

             nu_1                     nu_2                nu_3 

nu_e          Ue1                      Ue2                 Ue3

nu_m          Um1                      Um2                 Um3

nu_t          Ut1                      Ut2                 Ut3

can be parameterized (based on the 2010 Particle Data Book) 
by 3 angles and 1 Dirac CP violation phase



          c12 c13                        s12 c13                       s13 e−id

 U =    − s12 c23 − c12 s23 s13 eid      c12 c23 − s12 s23 s13 eid     s23 c13

          s12 s23 − c12 c23 s13 eid    − c12 s23 − s12 c23 s13 eid     c23 c13

 
where cij = cos(theta_ij) , sij = sin(theta_ij) 
 
The angles are 

theta_23 = pi/4 = 45 degrees  
because 
nu_3 has equal components of nu_m and nu_t so 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
notation, mixing angle theta_23 = pi/4 
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23) 

theta_13 = 9.594 degrees = asin(1/6)  
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees  
because 
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points 
that are in the physical spacetime where massless nu_e lives 
so that cos(theta_12) = 0.866 = sqrt(3)/2 

d = 70.529 degrees is the Dirac CP violation phase 
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
This is because the neutrino mixing matrix has 3-generation structure 
and so has the same phase structure as the KM quark mixing matrix 
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees
The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

             nu_1                           nu_2                         nu_3 

nu_e         0.866 x 0.986                  0.50 x 0.986                 0.167 x e-id

nu_m        -0.5 x 0.707                    0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

nu_t         0.5 x 0.707                   -0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.167 e-id

nu_m        -0.354                          0.612                        0.697
            -0.102 eid                     -0.059 eid

nu_t         0.354                         -0.612                        0.697
            -0.102 eid                     -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
and  .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.354                          0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

nu_t         0.354                         -0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

for a result of 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697

nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

which is consistent with the approximate experimental values of mixing angles 
shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson
if the matrix is modified by taking into account 
the March 2012 results from Daya Bay observing non-zero theta_13 = 9.54 degrees. 



Proton-Neutron Mass Difference:
 
According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev.

The neutron-proton mass difference 1.3 Mev is due to the fact that 
the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.

The magnitude of the electromagnetic energy difference mN - mP is about 1 Mev, 
but the sign is wrong: mN - mP = -1 Mev, and the proton's electromagnetic mass is 
greater than the neutron's.

The difference in energy between the bound states, neutron and proton, is not due 
to a difference between the Pre-Quantum constituent masses of the up quark and 
the down quark, which are calculated in the E8 model to be equal.

It is due to the difference between the Quantum color force interactions of the up 
and down constituent valence quarks with the gluons and virtual sea quarks in the 
neutron and the proton.

An up valence quark, constituent mass 313 Mev, does not often swap places with a 
2.09 Gev charm sea quark, but a 313 Mev down valence quark can more often 
swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force constituent mass of the down valence quark is 
heavier by about
(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength and |Vds| = 
0.22 is the magnitude of the K-M parameter mixing first generation down and 
second generation strange)
so that the Quantum color force constituent mass Qmd of the down quark is
 Qmd = 312.75 + 4.3 = 317.05 MeV.



Similarly, the up quark Quantum color force mass increase is about
 (mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev,

(where |Vuc| = 0.22 is the magnitude of the K-M parameter mixing first generation 
up and second generation charm)
so that the Quantum color force constituent mass Qmu of the up quark is
 Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is
  mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.
Since the electromagnetic Neutron-Proton mass difference is roughly 
 mN - mP = -1 MeV
the total theoretical Neutron-Proton mass difference is 
 mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,
an estimate that is fairly close to the experimental value of 1.3 Mev.
 
Note that in the equation (ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev , 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process.

Note also that the K-M mixing parameter |Vds| is linear. 
Mixing (such as between a down quark and a strange quark) is a two-step process, 
that goes approximately as the square of |Vds|:
First the down quark changes to a virtual strange quark, 
producing one factor of |Vds|.
Then, second, the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately equal to |Vds|.

Only the first step (one factor of |Vds|) appears in the Quantum mass formula used 
to determine the neutron mass.

Measurement of a neutron mass includes a sum over histories of the valence quarks 
inside the neutron in some of which you will "see" some of the two valence down 
quarks in a virtual transition state or change from down to strange before the 
second action, or change back. Therefore, you should take into account those 
histories in the sum in which you see a strange valence quark, and you get the 
linear factor |Vds| in the above equation.



Pion Mass: 
The quark content of a charged pion is a quark - antiquark pair: either Up plus 
antiDown or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.
The quark is a Naked Singularity Kerr-Newman Black Hole, with electromagnetic 
charge e and spin angular momentum J and constituent mass M 312 MeV, such that 
e^2 + a^2 is greater than M^2 (where a = J / M).
The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with 
electromagnetic charge e and spin angular momentum J and constituent mass M 
312 MeV, such that e^2 + a^2 is greater than M^2 (where a = J / M).
According to General Relativity, by Robert M. Wald (Chicago 1984) page 338 
[Problems] ... 4. ...:

"... Suppose two widely separated Kerr black holes with parameters 
( M1 , J1 ) and ( M2 , J2 ) initially are at rest in an axisymmetric 
configuration, i.e., their rotation axes are aligned along the direction 
of their separation. 
Assume that these black holes fall together and coalesce into a single 
black hole.
Since angular momentum cannot be radiated away in an axisymmetric 
spacetime, the final black hole will have momentum J = J1 + J2. ...".

The neutral pion produced by the quark - antiquark pair would have zero angular 
momentum, thus reducing the value of e^2 + a^2 to e^2 .
For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, Thorne, 
and Wheeler, Gravitation (Freeman 1972), page 883) so that M^2 = 4 e^2 is greater 
than e^2 for the electron. In other words, the angular momentum term a^2 is 
necessary to make e^2 + a^2 greater than M^2 so that the electron can be seen as a 
Kerr-Newman naked singularity.
Since the magnitude of electromagnetic charge of each quarks or antiquarks less 
than that of an electron, and since the mass of each quark or antiquark (as well as 
the pion mass) is greater than that of an electron, and since the quark - antiquark 
pair (as well as the pion) has angular momentum zero, the quark - antiquark pion 
has M^2 greater than e^2 + a^2 = e^2.
( Note that color charge, which is nonzero for the quark and the antiquark and is 
involved in the relation M^2 less than sum of spin-squared and charges-squared by 
which quarks and antiquarks can be see as Kerr-Newman naked singularities, is not 
relevant for the color-neutral pion. )



Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer Event 
Horizon = Ergosphere at r = 2M ( the Inner Event Horizon is only the origin at r = 
0 ) as shown in this image

 

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) in 
which the Ergosphere is white, the Outer Event Horizon is red, the Inner Event 
Horizon is green, and the Ring Singularity is purple. In the case of the pion, the 
white and red surfaces coincide, and the green surface is only a point at the origin.
According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the 
Development of Numerical Evolution Codes for General Relativity (see also a 
2005 update):

"... The black hole event horizon associated with ... slightly broken ... 
degeneracy [ of the axisymmetric configuration ]... reveals new 
features not seen in the degenerate case of the head-on collision ... If 
the degeneracy is slightly broken, the individual black holes form with 
spherical topology but as they approach, tidal distortion produces two 
sharp pincers on each black hole just prior to merger. 
... Tidal distortion of approaching black holes ...



... Formation of sharp pincers just prior to merger ..



... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.
The inner hole of the torus subsequently [ begins to] close... up 
(superluminally) ... [ If the closing proceeds to completion, it ]... 
produce[s] first a peanut shaped black hole and finally a spherical 
black hole. ...".

In the physical case of quark and antiquark forming a pion, the toroidal black hole 
remains a torus. The torus is an event horizon and therefore is not a 2-spacelike 
dimensional torus, but is a (1+1)-dimensional torus with a timelike dimension.
The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike 
translations becoming spacelike as though they had been Wick rotated in Complex 
SpaceTime.
As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):

"... The surface r = r+ is ... the event horizon ... and is a null surface ... 



... On the surface r = r+ .... the wavefront corresponding to a point on 
this surface lies entirely within the surface. ...".

 
A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon 
Breather, and the soliton and antisoliton of a Sine-Gordon Breather correspond to 
the quark and antiquark that make up the pion.
Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book 
Aspects of Symmetry (Cambridge 1985), where Coleman writes the Lagrangian 
for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):
L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )
and Coleman says:

"... We see that, in classical physics, B is an irrelevant parameter: if 
we can solve the sine-Gordon equation for any non-zero B, we can 
solve it for any other B. The only effect of changing B is the trivial 
one of changing the energy and momentum assigned to a given 
soluition of the equation. This is not true in quantum physics, becasue 
the relevant object for quantum physics is not L but [ eq. 4.4 ] 
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L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )
An other way of saying the same thing is to say that in quantum 
physics we have one more dimensional constant of nature, Planck's 
constant, than in classical physics. ... the classical limit, vanishingf 
hbar, is exactly the same as the small-coupling limit, vanishing B ... 
from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...
[ eq. 4.59 ]...
f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the 
left ...[ and ]... an antisoliton far to the right. As sin( w t ) increases, 
the soliton and antisoliton mover farther apart from each other. When 
sin( w t ) passes thrpough one, they turn around and begin to approach 
one another. As sin( w t ) comes down to zero ... the soliton and 
antisoliton are on top of each other ... when sin( w t ) becomes 
negative .. the soliton and antisoliton have passed each other. ...[

This stereo image of a Sine-Gordon Breather was generated by the 
program 3D-Filmstrip for Macintosh by Richard Palais. You can see 
the stereo with red-green or red-cyan 3D glasses. The program is on 
the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip. The Sine-
Gordon Breather is confined in space (y-axis) but periodic in time (x-
axis), and therefore naturally lives on the (1+1)-dimensional torus 
with a timelike dimension of the Event Horizon of the pion. ...]



... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton 
oscillation about their common center-of-mass. For this reason, it is 
called 'the doublet [ or Breather ] solution'. ... the energy of the 
doublet ...[ eq. 4.64 ]
E = 2 M sqrt( 1 - ( w^2 / A ) )
where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. Note that 
the mass of the doublet is always less than twice the soliton mass, as 
we would expect from a soltion-antisoliton pair. ... Dashen, 
Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
A pedagogical review of these methods has been written by R. 
Rajaraman ( Phys. Reports 21, 227 (1975 ... Phys. Rev. D11, 3424 
(1975) ...[ Dashen, Hasslacher, and Neveu found that ]... there is only 
a single series of bound states, labeled by the integer N ... The 
energies ... are ... [ eq. 4.82 ]
E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi ))
and M is the soliton mass. M is not given by Eq. ( 4.675 ), but is the 
soliton mass corrected by the DHN formula, or, equivalently, by the 
first-order weak coupling expansion. ... I have written the equation in 
this form .. to eliminate A, and thus avoid worries about 
renormalization conventions. Note that the DHN formula is identical 
to the Bohr-Sommerfeld formula, except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have 
a one-parameter family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]
[ Integral from 0 to T ]( dt p qdot = 2 pi N,
where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; it is always the leading approximation for 
any dynamical system ... Dashen et al speculate that Eq. ( 4.82 ) is 
exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring 
model. This is surprising, because the massive Thirring model is a 
canonical field theory whose Hamiltonian is expressedin terms of 
fundamental Fermi fields only. Even more surprising, when B^2 = 4 
pi , that sine-Gordon equation is equivalent to a free massive Dirac 
theory, in one spatial dimension. ... Furthermore, we can identify the 



mass term in the Thirring model with the sine-Gordon interaction, 
[ eq. 5.13 ]
M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]
B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the 
Thirring model ]... Note that if B^2 = 4 pi , g = 0 , and the sine-
Gordon equation is the theory of a free massive Dirac field. ... It is a 
bit surprising to see a fermion appearing as a coherent state of a Bose 
field. Certainly this could not happen in three dimensions, where it 
would be forbidden by the spin-statistics theorem. However, there is 
no spin-statistics theorem in one dimension, for the excellent reason 
that there is no spin. ... the lowest fermion-antifermion bound state of 
the massive Thirring model is an obvious candidate for the 
fundamental meson of sine-Gordon theory. ... equation ( 4.82 ) 
predicts that all the doublet bound states disappear when B^2 exceeds 
4 pi . This is precisely the point where the Thirring model interaction 
switches from attractive to repulsive. ... these two theories ... the 
massive Thirring model .. and ... the sine-Gordon equation ... define 
identical physics. ... I have computed the predictions of ...[various]... 
approximation methods for the ration of the soliton mass to the meson 
mass for three values of B^2 : 4 pi (where the qualitative picture of 
the soliton as a lump totally breaks down), 2 pi, and pi . At 4 pi we 
know the exact answer 



... I happen to know the exact answer for 2 pi, so I have included this 
in the table. ...

       Method                                  B^2 = pi        B^2 = 2 pi         B^2 = 4 pi
 
       Zeroth-order weak coupling
       expansion eq2.13b                    2.55               1.27                   0.64
 
       Coherent-state variation            2.55              1.27                   0.64
 
       First-order weak
       coupling expansion                    2.23              0.95                  0.32
 
       Bohr-Sommerfeld eq4.64          2.56              1.31                  0.71
 
       DHN formula eq4.82                 2.25              1.00                  0.50
 
       Exact                                            ?                 1.00                  0.50

  
...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the lump ... 
of sine-Gordon theory ... frequently called 'soliton...' in the 
literature ... [ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives the same result as the ... 
Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... explicit formula ... is 
( 8 / B^2 ) - ( 1 / pi ). ...".

 
Note that, using the VoDou Physics constituent mass of the Up and Down quarks 
and antiquarks, about 312.75 MeV, as the soliton and antisoliton masses, and 
setting B^2 = pi and using the DHN formula, the mass of the charged pion is 
calculated to be

( 312.75 / 2.25 ) MeV = 139 MeV
which is in pretty good agreement with the experimental value of about 139.57 
MeV.
Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling 
constant g = 3 pi ) the special value that gives the pion mass ?
Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula.



In other words, the physical quark - antiquark pion lives where the first-order weak 
coupling expansion is exact.
Near the end of his article, Coleman expressed "Some opinions":

"... This has been a long series of physics lectures with no reference 
whatsoever to experiment. This is embarrassing. 
... Is there any chance that the lump will be more than a theoretical toy 
in our field? I can think of two possiblities.
One is that there will appear a theory of strong-interaction dynamics 
in which hadrons are thought of as lumps, or, ... as systems of quarks 
bound into lumps. ... I am pessimistic about the success of such a 
theory. ... However, I stand ready to be converted in a moment by a 
convincing computation.
The other possibility is that a lump will appear in a realistic theory ... 
of weak and electromagnetic interactions ... the theory would have to 
imbed the U(1)xSU(2) group ... in a larger group without U(1) 
factors ... it would be a magnetic monopole. ...".

This description of the hadronic pion as a quark - antiquark system governed by 
the sine-Gordon - massive Thirring model should dispel Coleman's pessimism 
about his first stated possibility and relieve his embarrassment about lack of 
contact with experiment.
As to his second stated possibility, very massive monopoles related to SU(5) GUT 
are still within the realm of possible future experimental discoveries.
Further material about the sine-Gordon doublet Breather and the massive Thirring 
equation can be found in the book Solitons and Instantons (North-Holland 
1982,1987) by R. Rajaraman, who writes:

"... the doublet or breather solutions ... can be used as input into the 
WKB method. ... the system is ... equivalent to the massive Thirring 
model, with the SG soliton state identifiable as a fermion. ... Mass of 
the quantum soliton ... will consist of a classical term followed by 
quantum corrections. The energy of the classical soliton ... is ... [ eq. 
7.3 ] 
E_cl[f_sol] = 8 m^3 / L
The quantum corrections ... to the 'soliton mass' ... is finite as the 
momentum cut-off goes to infinity and equals ( - m / pi ). Hence the 
quantum soliton's mass is [ eq. 7.10 ]
M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L).



The mass of the quantum antisoliton will be, by ... symmetry, the 
same as M_sol. ...
The doublet solutions ... may be quantised by the WKB method. ... we 
see that the coupling constant ( L / m^2 ) has been replaced by a 
'renormalised' coupling constant G ... [ eq. 7.24 ]
G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 ))
... as a result of quantum corrections. ... the same thing had happened 
to the soliton mass in eq. ( 7.10 ). To leading order, we can write [ eq. 
7.25 ]
M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G
... The doublet masses ... bound-state energy levels ... E = M_N, 
where ... [ eq. 7.28 ]
M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G
Formally, the quantisation condition permits all integers N from 1 to 
oo , but we run out of classical doublet solutions on which these 
bound states are based when N > 8 pi / G . ... The classical solutions ... 
bear the same relation to the bound-state wavefunctionals ... that Bohr 
orbits bear to hydrogen atom wavefunctions. ...
Coleman ... show[ed] explicitly ... the SG theory equivalent to the 
charge-zero sector of the MT model, provided ... L / 4 pi m^2 = 1 / ( 1 
+ g / pi )
...[ where in Coleman's work set out above such as his eq. ( 5.14 ) , 
B^2 = L / m^2 ]...
Coleman ... resurrected Skyrme's conjecture that the quantum soliton 
of the SG model may be identified with the fermion of the MT 
model. ... ".



What about the Neutral Pion?
The quark content of the charged pion is u_d or d_u , both of which are consistent 
with the sine-Gordon picture. Experimentally, its mass is 139.57 Mev.
The neutral pion has quark content (u_u + d_d)/sqrt(2) with two components, 
somewhat different from the sine-Gordon picture, and a mass of 134.96 Mev. 
The effective constituent mass of a down valence quark increases (by swapping 
places with a strange sea quark) by about 
 DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 = 
 = 312x0.25x0.253x0.22 Mev = 4.3 Mev.
Similarly, the up quark color force mass increase is about
 DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 = 
 = 1777x0.022x0.253x0.22 Mev = 2.2 Mev.
The color force increase for the charged pion DcMpion± = 6.5 Mev.
Since the mass Mpion± = 139.57 Mev is calculated from a color force sine-Gordon 
soliton state, the mass 139.57 Mev already takes DcMpion± into account.
For pion0 = (u_u + d_d)/ sqrt 2 , the d and _d of the the d_d pair do not swap 
places with strange sea quarks very often because it is energetically preferential for 
them both to become a u_u pair.
Therefore, from the point of view of calculating DcMpion0, the pion0 should be 
considered to be only u_u , and DcMpion0 = 2.2+2.2 = 4.4 Mev.
If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, the theoretical estimate is
 DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) = 
 = 4.4 - 6.5 -1 = -3.1 Mev,
roughly consistent with the experimental value of -4.6 Mev.
 



Planck Mass: 

In the E8 model, a Planck-mass black hole is not a tree-level classical particle such 
as an electron or a quark, but a quantum entity resulting from the Many-Worlds 
quantum sum over histories at a single point in spacetime.

Consider an isolated single point, or vertex in the lattice picture of spacetime. In 
the E8 model, fermions live on vertices, and only first-generation fermions can live 
on a single vertex. (The second-generation fermions live on two vertices that act at 
our energy levels very much like one, and the third-generation fermions live on 
three vertices that act at our energy levels very much like one.)

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds 
quantum sum of all possible virtual first-generation particle-antiparticle fermion 
pairs permitted by the Pauli exclusion principle to live on that vertex.
Once a Planck-mass black hole is formed, it is stable in the E8 model. Less mass 
would not be gravitationally bound at the vertex. More mass at the vertex would 
decay by Hawking radiation.

In the E8 model, a Planck-mass black hole can be formed: 
as the end product of Hawking radiation decay of a larger black hole; 
by vacuum fluctuation; 
or perhaps by using a pion laser.

Since Dirac fermions in 4-dimensional spacetime can be massive 
(and are massive at low enough energies for the Higgs mechanism to act), 
the Planck mass in 4-dimensional spacetime is the sum of masses 
of all possible virtual first-generation particle-antiparticle fermion pairs 
permitted by the Pauli exclusion principle.

There are 8 fermion particles and 8 fermion antiparticles 
for a total of 64 particle-antiparticle pairs. 

A typical combination should have several quarks, several antiquarks, 
a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons.
Due to the Pauli exclusion principle, no fermion lepton or quark could be present at 
the vertex more than twice unless they are in the form of boson pions, colorless 
first-generation quark-antiquark pairs not subject to the Pauli exclusion principle. 
Of the 64 particle-antiparticle pairs, 12 are pions.



A typical combination should have about 6 pions.

If all the pions are independent, 
the typical combination should have a mass of about .14x6 GeV = 0.84 GeV. 

However, just as the pion mass of .14 GeV is less than
 the sum of the masses of a quark and an antiquark, 
pairs of oppositely charged pions may form a bound state of less mass 
than the sum of two pion masses. 

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and 
if the typical combination has one such pair and 4 other pions, then the typical 
combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations, 
the total mass of a one-vertex universe should give a Planck mass roughly around 
0.66 x 2^64 = 1.217 x 10^19 GeV.

Since each fermion particle has a corresponding antiparticle, 
a Planck-mass Black Hole is neutral with respect to electric and color charges.

The value for the Planck mass given in the Particle Data Group's 1998 review is 
1.221 x 10^19 GeV.
 
  



 Beyond Higgs: Physics of the Massless Phase
Frank Dodd  (Tony) Smith,Jr.  - 2013    vixra 1303.0166

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry 
and no particles have any mass from the Higgs. 
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?  
Page 2

2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ? 

Page 3

3 - What do physical phenomena look like in the Massless Phase ? 

A - ElectroWeak Particles behave more like Waves than Particles. 
Page 5

B - Conformal Gravity Dark Energy whose GraviPhotons  might be 
accessible to experiments using BSCCO Josephson Junctions.  
I. E. Segal proposed a MInkowski-Conformal 2-phase Universe and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 
Minkowski/Photon phase locally Minkowski with ordinary Photons and 
weak Gravity. 
Conformal/GraviPhoton phase with GraviPhotons and 
Conformal massless symmetry and consequently strong Gravity.

Page 6
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1 - Can we build a collider that will explore the Massless Phase ? 

Yes:  In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of 

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel 
length about 1000 km. Marc Sher has noted that by now (late 2012 / early 
2013) the cost estimate of $12 billion should be doubled or more. My view 
is that a cost of $100 billion is easily affordable by the USA as it is far less 
than the Trillions given annually since 2008 by the USA Fed/Treasury 
to Big Banks as Quantitative Easing to support their Derivatives Casino. 

 Science will advance AND non-Bankster people will get paying jobs.
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2 - How did our Universe evolve in that early Massless Phase of its 
first 10^(-11) seconds or so ? 

In the context of E8 Physics as described at vixra 1108.0027 
our Universe began as a Quantum Fluctuation from a Parent Universe 
whereby 
our Universe initially had Planck Scale Temperature / Energy 

10^32 K = 1.22 x 10^19 GeV. 
Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8) 
that eventually produces 16-dim U(2,2) Conformal Gravity/Higgs 
and the 12-dim SU(3)xSU(2)xU(1) Standard Model; 

Fermion term of 8-dimensional half-spinor Spin(8) 
corresponding to first-generation fermion particles and antipartices 
(electron, RGB Up quarks; neutrino, RGB down quarks); 

Base Manifold of 8-dimensional Octonionic Spacetime. 

With respect to 8-dimensional Spacetime 
the dimensionality of the Gauge Boson term is 28 x 1 = 28 
and 
the dimensionality of the Fermion term is 8 x 7/2 = 28 

(see Weinberg's 1986 Dirac Memorial Lecture at page 88 
and note that 7/2 + 7/2 + 1 = 8)

so 
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale 
due to Triality-based cancellations, an effective Subtle Supersymmetry. 
Since the lower energy forms of E8 Physics are derived from 
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale 
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity 

(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).
Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford 
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings 
of Zizzi Inflation produce about 10^77 fermion particles. 
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At the End of Inflation Our Universe had Temperature / Energy 
10^27 K = 10^14 GeV

A consequence of the end of Octonionic Inflation 
was the freezing out of a preferred Quaternionic Subspace 
so that 8-dim Octonionic Spacetime was converted into 
(4+4)-dim Kaluza-Klein spacetime M4 x CP2 
where M4 is Minkowski Physical 4-dim spacetime and 
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space. 
The geometry of that splitting of spacetime produces a Higgs mechanism.  

(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of 
Gauge Fields” and“The Geometry of Symmetry Breaking in Gauge Theories”, 

Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV 
collisions among them would for each of the 10^77 fermions 
produce jets containing about 10^12 particles of energy 100 GeV or so 
so that the total number of such particles is about 10^89. 

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three 
constituent quarks, and there would have been roughly as many quark-
antiquark pairs in thermal equilibrium as photons ... before annihilation 
there must have been a slight excess ... of quarks over antiquarks, so that 
some quarks would survive to form nucleons when all the antiquarks had 
annihilated with quarks. There was also a slight excess of electrons over 
positrons, to maintain charge neutrality of the universe ...".
Therefore, in the interval 
between the End of Inflation and ElectroWeak Symmetry Breaking 
most of the quarks in 10^89 fermions formed quark-antiquark pairs that 
produced as a condensate the Higgs that is needed for Mayer-Higgs.  
The quark-antiquark condensate Higgs then 

Breaks ElectroWeak Symmety at Temperature / Energy 
3 x 10^15 K = 300 GeV

and gives mass to particles and at age 10^-(11) seconds 
ends the Massless Phase of the history of Our Universe. 
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3 - What do physical phenomena look like in the Massless Phase ? 

Two points of view are important: 
ElectroWeak Particles and Dark Energy Conformal Gravity

ElectroWeak Particles:  

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5) 
where MW is a Weak Boson Mass factor that goes away in the Massless 
Realm where the Weak Forcce becomes a strong 0.25345. 

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea 
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix 
might be democratic which to me means that in the Massless Realm you 
might say that there is just a democratic mixing matrix of the form 1/3 x

1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based 
on the Wave Picture instead of the Particle Picture. Instead of a particle 
with mass moving slower than light the picture is a massless particle 
moving at light speed with its energy defined by its frequency. 

In that picture, for example, a Muon is distinguishable from an electron by 
higher frequency due to the 2-fold 4+4 path of second generation fermions 
instead of simple 4 path of first generation fermions. 

Quark wave paths have S7 x RP1 structure whose greater complexity 
produces higher frequency than Lepton wave paths. 

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on 
standing wave frequencies instead of masses of particles, nuclei, etc. 
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Conformal Gravity Dark Energy:

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe 
and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 

Minkowski/Photon phase locally Minkowski with ordinary Photons and 
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39). 

so that we see Dark Energy as only 3.9 GeV/m^3

Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry 
(like the massless phase of energies above Higgs EW symmetry breaking) 
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1 
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2 
from the Minkowski/Photon phase value of 3.9 GeV/m^3. 

The Energy Gap of our Universe as superconductor condensate spacetime 
is from 
from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length) 
and 
its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses = 
= critical temperature Tc of BSCCO superconducting crystals. 

Neutrino masses are involved because their mass is zero at tree level 
and their masses that we observe come from 
virtual graviphotons becoming virtual neutrino-antineutrino pairs. 

BSCCO superconducting crystals are by their structure natural Josephson 
Junctions. Dark Energy accumulates (through graviphotons) in the 
superconducting layers of BSCCO. 

Josephson Junction control voltage acts as a valve for access to the 
BSCCO Dark Energy, an idea due to Jack Sarfatti. 
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In E8 Physics Dark Energy comes from the Conformal/GraviPhoton phase. 
The geometry of the Conformal Sector is closely related to the Penrose 
Paradise of Twistors. Yu. Manin in his 1981 book "Mathematics and Physics" said: "... In a 
world of light there are neither points nor moments of time; beings woven 
from light would live "nowhere" and "nowhen" ... the whole life history of a 
free photon [is] the smallest "event" that can happen to light. ...".

Here is how the Conformal/GraviPhoton phase of Gravity works: 
The Lorentz Group is represented by 6 generators

 0   J1  J2  M1
-J1  0   J3  M2
-J2 -J3  0   M3
-M1 -M2 -M3  0

There are two ways to extend the Lorentz Group:
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira):

to the Poincare Group of Minkowski Space with No Cosmological Constant 
of the Minkowski/Photon phase where ordinary Photons usually live 
by adding 4 generators 

 0   J1  J2  M1      A1
-J1  0   J3  M2      A2
-J2 -J3  0   M3      A3
-M1 -M2 -M3  0       A4

-A1 -A2 -A3 -A4      0

{A1,A2,A3} represent Momentum 
and {A4} represents Energy/Mass of Poincare Gravity
and its Dark Matter Primordial Black Holes 

and
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to the semidirect product of Lorentz and 4 Special Conformal generators
to get a Non-Zero Cosmological Constant for Universe Expansion 
of the Conformal/GraviPhoton phase where GraviPhotons usually live
 0   J1  J2  M1  G1
-J1  0   J3  M2  G2
-J2 -J3  0   M3  G3
-M1 -M2 -M3  0   G4
-G1 -G2 -G3 -G4  0

so that {G1,G2,G3} represent 3 Higgs components 
giving mass to 3 Weak Bosons
and {G4} represents massive Higgs Scalar as Fermion Condensate.
As Special Conformal and Scale Conformal degrees of freedom they also 
represent the Momentum of Expansion of the Universe and Dark Energy.

One more generator {G5} represents Higgs mass of Ordinary Matter.
All 15 generators combine 
to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4) of 
the universal Conformal Space with a Non-Zero Cosmological Constant 
for Universe Expansion

 0   J1  J2  M1  G1  A1
-J1  0   J3  M2  G2  A2
-J2 -J3  0   M3  G3  A3
-M1 -M2 -M3  0   G4  A4
-G1 -G2 -G3 -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0

10 generators in the 5x5 upper diagonal correspond to Dark Energy (DE)
the 4 upper generators of the 6th column correspond to Dark Matter (DM)
the 5th generator of the 6th column corresponds to Ordinary Matter (OM)

The basic 10 : 4 : 1 = 67 : 27 : 06 ratio of DE : DM : OM 
has evolved over the history of Our Universe to its present value of 

DE : DM : OM  = 75 : 20 : 05 (rough evolution calculation)
DE : DM : OM  = 73 : 23 : 04 (measured by WMAP) 
DE : DM : OM  = 69 : 26 : 05 (measured by Planck)
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Rabindra Mohapatra in section 14.6 of his book "Unification and Supersymmetry" said: 
"... we start with a Lagrangian invariant under full local conformal symmetry 
and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for 
constant ...
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". 
I view PHI as corresponding to the Higgs 3 Special Conformal generators 
{G1,G2,G3} that are frozen fixed during expansion in some regions of our 
Universe to become Gravitationally Bound Domains (such as Galaxies) like 
icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) 
have no Expansion Momentum we only see there the Poincare Part of 
Conformal Gravity plus the Higgs effects of {G4} and {G5} and the 
ElectroWeak Broken Symmetry caused by freezing-out fixing {G1,G2,G3}:

 0   J1  J2  M1  -   A1
-J1  0   J3  M2  -   A2
-J2 -J3  0   M3  -   A3
-M1 -M2 -M3  0   G4  A4
 -   -   -  -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0
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Irving Ezra Segal in his book "Mathematical Cosmology and Extragalactic Astronomy" 
said: "... Minkowski space [is] the set of all 2 x 2 Hermitian matrices ... H(2) 
... 
                t + x      y + iz
(t,x,y,z) -> 
                y - iz     t - x
... 
universal [Conformal] space [is] the unitary 2 x 2 group, denoted by U(2) ...
[which corresponds to S1 x S3 ] by 
...

(t,p) -> e^(it) u 
where 
[ U(2) = U(1) x SU(2) and u is the point of SU(2) corresponding to p in S3 ]
...
[There is] a local causality-preserving transformation between 
Minkowski [ R1xR3 ] space ... and universal [Conformal RP1 x S3] space ...
...[with]... two-fold covering space S1 x S3 ... oo=fold covering R1 x S3 
[ the coverings may be considered equivalent in cosmology discussion ] 
... 
Any element of [the 15-dimensional Conformal Group] SU(2,2) can be 
represented in the form 

A   B 
C   D 

where A, B, C, D are ... 2x2 matrices ...[with]... the standard action 

U -> ( AU + B ) ( CU + D )^(-1)

[ of Linear Fractional Mobius Transformations on unispace U(2) ]...
...
Maxwell's equations and the wave equation are conformally invariant 
[so] the properties of solutions are basically independent of whether they 
are analyzed from a flat [Minkowski] or curved [Conformal] standpoint
...

Page 10



the ... 15 ...[ su(2,2) ] generators of symmetries of [Conformal] unispace  ... 
differ from the 11 generators of ... transformations in Minkowski space 
by terms of order 1 / R^2 , as R -> oo 
... R being the radius of the universe [ S3 in unispace Conformal U(2) ] 
...
the fundamental local dynamical variables of the chronometric [Conformal]  
theory, energy, momenta, etc., differ from those of special relativistic 
[Mikowski] field theory by terms of the order R^(-1) or less, 
where R is the radius of the universe ... The square of the mass is ... 
represented by the [Conformal] D'Alembartian ...[or]... 
the Casimir operator for O(2,3) which differs from [the Conformal 
D'Alembartian] only by terms of order R^(-1) ...". 
 
Irving Ezra Segal in his paper for "Proceedings of the Summer Research Institute on the 
legacy of John von Neumann" (AMS 1990) said: "... The Einstein energy H [is] the 
sum H0 + H1 of the conventional relativistic ... Minkowski energy H0 
and the super-relativistic [Conformal Dark] energy H1. ...
H0 and H1 are respectively scale-covariant and scale-contravariant 
i.e., transform like r and 1/r  respectively. 
... the decomposition H = H0 + H1 is Lorentz-covariant .. 
H0 and H1 correspond to effective potentials of the form Lr and -G/r 
where r is the Euclidean distance ...". 

Aubert Daigneault and Atruro Sangalli in Notices of the AMS 48 (2001) 9-16 said: "... 
Irving Ezra Segal ... proposed ... chronometric cosmology (CC) ... 
conformal immersion of Minkowski space M = R x R3 ... into ... R x S3 
... time coordinates x0 [flat Minkowski] and t [curved Conformal] 
are related by ... x0 = 2r tan(t/2r) 
from which the relation ... redshift ... z = tan^2(t/2r) may be derived ... 
the curvature of space is the reason for the ... redshift ... 
x0 tends to t as r tends to infinity. The ... differences ... can ... be 
established from the series expansion of x0 in powers of t: 

x0 = t + t^3 / (12r^2) + t^5 / (120r^4) + ... 
... a cosmological constant ... /\ ...[is]... related 
to the radius r of [ the unispace Conformal ] S3 by

 r = /\^(-1/2) 
...".  
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Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic 
dark energy .... is based on a Ginzburg-Landau ... phase transition for the 
gravitational activity of virtual photons ... in two different phases: 
gravitationally active [GraviPhotons] ... 
and gravitationally inactive [Photons] ... 
Let |P|^2 be the number density of gravitationally active photons ... 
start from a Ginzburg-Landau free energy density ... 

F = a |P|^2 + (1/2) b |P|^4 
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ... 

Peq = 0 [and] Feq = 0 
... for T< Tc 

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is .. 

h v = ln3 k T 
... dark energy density ...[is]... 

rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4 
... The currently observed dark energy density in the universe of 
about 3.9 GeV/m^3 implies that the critical frequency v_c is ... 

v_c = 2.01 THz
... 
BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV 
and the critical temperature of ... YBCO ... around 90 K ... 

h v_c = 8 x 10^(-3) eV 
... Solar neutrino measurements provide evidence fo a neutrino mass of 
about m_v c^2 = 9 x 10^-3 eV ...

[ E8 Physics has first-order masses for the 3 generations of neutrinos as 
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by 
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ... 
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like 
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ... 
energy gap would be of the order of typical neutrino mass differences ...".

Page 12



Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ... 
with ... rotating superconducting rings ... demonstrated ... 
a clear azimuthal acceleration ... directly proportional to the 
superconductive ring angular acceleration, and 
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London 
moment magnetic trapped flux, rekported an anomalous Cooper pair mass 
excess in thin rotating Niobium supeconductive rings ... 
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms 
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\ 
which corresponds to dark energy with equation of state w = -1. 
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2]  ... 
Graviphotons can form weakly bounded states with Cooper pairs, 
increasing their mass slightly from m to m' . 
The binding energy is Ec = u c^2 : 

m' = m + my - u 
... Since the graviphotons are bounded to the Cooper pairs, 
their zeropoint energies form a condensate capable of the 
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark 
energy density dependent on the frequency cutoff v_c of vacuum 
fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
in vacuum one may put rho* = rho_vac from which the cosmological cutoff 
frequency v_cc is estimated as 

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: 

Ecc = h v_cc = 8.32 MeV
...  In the interior of superconductors ... the effective cutoff frequency can be 
different ...  h v = ln 3 k T ... we find the cosmological critical temprature Tcc 

Tcc = 87.49 K 

This temperature is characteristic of the BSCCO High-Tc superconductor. 
...".
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Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "...  The Josephson effect is a 
phenomenon of current flow across two weakly linked superconductors 
separated by a thin barrier, i.e. Josephson junction, associated with 
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also 
provides a unique way to generate high-frequency electromagnetic (EM) 
radiation by dc bias voltage ... The discovery of cuprate high-Tc 
superconductors accelerated the effort to develop novel source of EM 
waves based on a stack of atomically dense-packed intrinsic Josephson 
junctions (IJJs), since the large superconductivity gap covers the whole 
terahertz (THz) frequency band. Very recently, strong and coherent THz 
radiations have been successfully generated from a mesa structure of 
Bi2Sr2CaCu2O8+d single crystal ...[  

BSCCO image from Wikipedia

 ]...
which works both as the source of energy gain and as the cavity for 
resonance. This experimental breakthrough posed a challenge to 
theoretical study on the phase dynamics of stacked IJJs, since the 
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge 
inductive coupling of IJJs produced by the nanometer junction separation 
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon 
system, in which +/- pi kinks in phase differences are developed 
responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively 
coupled sine-Gordon equations captures the important features of 
experimental observations. 
The theory predicts an optimal radiation power larger than the one 
observed in recent experiments by orders of magnitude ...".
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What are some interesting BSCCO JJ Array configurations ? 

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe 
"... the AC Josephson effect ... 
a Josephson junction consists of two superconductors with an insulator 
sandwiched in between. In the Ginzburg-Landau theory each 
superconductor is described by a complex wave function whose absolute 
value squared yields the density of superconducting electrons. Denote the 
phase difference between the two wave functions  ... by P(t). 
... 
at zero external voltage a superconductive current given by Is = Ic sin(P) 
flows between the two superconducting electrodes ... Ic is the maximum 
superconducting current the junction can support. 
... 
if a voltage difference V is maintained across the junction, then the phase 
difference P evolves according to 

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent 
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v 
... can be interpreted as the energy change of a Cooper pair that is 
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said: 
"... to enhance the radiation  power in teraherz band based on the intrinsic  
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long 
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the 
lateral directions of the mesa, which align themselves alternatingly along 
the c -axis. The pi phase kinks provide a strong coupling between the 
uniform dc current and the cavity modes, which permits large supercurrent 
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ... 
The maximal radiation power  ... is achieved when the length of BSCCO 
single crystal at c-axis equals the EM wave length. ...". 
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Each long BSCCO single crystal looks geometrically like a line 
so configure the JJ Array using BSCCO crystals as edges. 

The simplest polytope, the Tetrahedron, is made of 6 edges: 
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said: 
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing 
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals 
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...”.
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42 edges make an Icosahedron plus its center 
(image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices. 
It has 20 cells which are approximate Tetrahedra in flat 3-space 
but become exact regular Tetrahedra in curved 3-space. 

Could an approximate-20Tetrahedra-Icosahedron configuration 
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy 
might regularize the configuration to exact Tetrahedra and so 
curve/warp spacetime from flat 3-space to curved 3-space ? 
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720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron 
which is exact because the 600-cell lives on a curved 3-shere in 4-space. 
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ 
approximating projection of a 600-cell into 3-space 
tap into Dark Energy so that the Dark Energy might regularize 
the configuration to exact Tetrahedra and an exact 600-cell 
and so curve/warp spacetime from flat 3-space to curved 3-space ? 

The basic idea of Dark Energy from BSCCO Josephson Junctions is 
based on the 600-cell as follows: Consider 3-dim models of 600-cell such 
as metal sculpture from Bathsheba Grossman who says: 

"… for it I used an orthogonal projection rather than the Schlegel 
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective 
distortion.  …".
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For the Dark Energy experiment each of the 720 lines would be made of a 
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic 
Josepson Junction. ( see Wikipedia and arXiv 0911.5371 )
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Each of the 600 tetrahedral cells of the 600-cell 
has 6 BSCCO crystal JJ edges. 
Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting 
Josephson Junction layers of the 720  BSCCO crystals will bond with 
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being 
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and 
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength 
to do that because their strength will NOT be weakened by 
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or
2 - work and open the door for humans to work with Dark Energy.
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Consider BSCCO JJ 600-cells

in this configuration: 

First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron 
shown here as a 3D stereo pair: 
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Cuboctahedra do not tile 3D flat space without interstitial octahedra 

but BSCCO JJ 600-cell cuboctahedra can be put together 
square-face-to-square-face in flat 3D configurations including flat sheets. 
As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron 

give it an inherently 4D structure consistent with the green cuboctahedron 

central figure of a 24-cell (3D stereo 4thD blue-green-red color) 
that tiles flat Euclidean 4D space. 
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So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space 
but 
if BSCCO JJ Dark Energy act to transform flat space into curved space 
like a 720-edge 600-cell with 600 regular tetrahedra 
then 
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure 
into 
a 720-edge BSCCO JJ 600-cell structure that likes curved space. 

There is a direct JItterbug transformation of 
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to 
12 icosahedron vertices as Golden Ratio points of octahedral edges. 
There are two ways to map a midpoint to a Golden Ratio point. 
For the Dark Energy experiment the same choice of mapping 
should be made consistently throughout the BSCCO JJ 600-cell structure. 
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The result of the Jitterbug mapping is that 
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices 
is mapped to 
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices: 

and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into 
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way  
( This is why icosahedral QuasiCrystal structures do not extend as simply 
throughout flat 3D space as do cuboctahedral structures ). 

Page 24



However, 
the BSCCO JJ 600-cell structure JItterbug icosahedra 
do live happily in 3-sphere curved space within the icosahedral 120-cell 
(see Wikipedia ) 

which has the same 720-edge arrangement as the 600-cell. 
The icosahedral 120-cell is constructed by 5 icosahedra around each edge. 
It has: 

cells - 120    {3,5}
faces - 1200 {3}

edges - 720
vertices - 120 

vertex figure - {5,5/2}
symmetry group H4,[3,3,5] 

dual - small stellated 120-cell
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6720 edges make an 8-dimensional Witting 4_21 Polytope
(images from Wikipedia)

Wikipedia said "... The 4_21 is related to the 600-cell  by a geometric folding 
of the Coxeter-Dynkin diagrams. This can be seen in the E8/H4 Coxeter 
plane projections. The 240 vertices of the 4_21 polytope are projected into 
4-space as two copies of the 120 vertices of the 600-cell, one copy smaller 
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than the other [by the Golden Ratio] with the same orientation. Seen as a 
2D orthographic projection in the E8/H4 Coxeter plane, the 120 vertices of 
the [larger] 600-cell are projected in the same four rings as seen in the 
4_21. The other 4 rings of the 4_21graph ... match ... the four rings of the ... 
smaller ... 600-cell. 
...
The 4_21 ... is the vertex figure for a uniform tessellation of 8-dimensional 
space, represented by symbol 5_21 
...
The vertex arrangement of 521 is called the E8 lattice ... the E8 lattice 
can ... be constructed as a union of the vertices of two 8-demicube 
honeycombs (called a D82 or D8+ lattice)
...
Each point of the E8 lattice is surrounded by 2160 8-orthoplexes and 17280 
8-simplices. The 2160 deep holes near the origin are exactly the halves of 
the norm 4 lattice points. The 17520 norm 8 lattice points fall into two 
classes (two orbits under the action of the E8 automorphism group): 240 
are twice the norm 2 lattice points while 17280 are 3 times the shallow 
holes surrounding the origin
 ...". 

An E8 lattice represents an Integral Domain of the Octonions. 
There are 480 Octonion Multiplications and 
there are 7 E8 lattice Octonion Integral Domains. 

The structures of E8 Physics (including Conformal Gravity Dark Energy) 
are naturally compatible with a 6720-edge configuration. 

Klee Irwin is also working on projections of E8 lattices 
into 3-space QuasiCrystal structures that might be relevant 
in designing useful configurations of BSCCO JJ. 
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Dark Energy : Dark Matter : Ordinary Matter: 

Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by 
the de Sitter instead of the Poincare group, the P-symmetry of the weak 
cosmological-constant limit and the Q-symmetry of the strong cosmological-
constant limit can be considered as limiting cases of the fundamental symmetry. ... 
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite 
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and 
whose group of motion is Q. Analogously to the Minkowski case, N is also a 
homogeneous space, but now under the kinematical group Q, that is, N = Q/L 
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the 
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as 
base space and L as the typical fiber. The kinematical group Q, like the Poincare 
group, has the Lorentz group L as the subgroup accounting for both the isotropy 
and the equivalence of inertial frames in this space. However, the special 
conformal transformations introduce a new kind of homogeneity. Instead of 
ordinary translations, all the points of N are equivalent through special conformal 
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the 
sense that their geometries are determined respectively by a vanishing and an 
infinite cosmological constants. The same can be said of their kinematical group of 
motions: P is associated to a vanishing cosmological constant and Q to an infinite 
cosmological constant.
The dual transformation connecting these two geometries is the spacetime 
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group 
P is transformed into the group Q, and the Minkowski space M becomes the cone-
space N. The points at infinity of M are concentrated in the vertex of the cone-
space N, and those on the light-cone of M becomes the infinity of N. It is 



interesting to notice that, despite presenting an infinite scalar curvature, the 
concepts of space isotropy and equivalence between inertial frames in the cone-
space N are those of special relativity. The difference lies in the concept of 
uniformity as it is the special conformal transformations, and not ordinary 
translations, which act transitively on N. ..."

Since the Cosmological Constant comes from 
the 10 Rotation, Boost, and Special Conformal generators 
of the Conformal Group Spin(2,4) = SU(2,2), 
the fractional part of our Universe of the Cosmological Constant 
should be about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature 
singularities in our 4-dimensional physical spacetime, 
and since Einstein-Hilbert curvature comes from the 4 Translations 
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2) 
through the MacDowell-Mansouri Mechanism (in which the generators 
corresponding to the 3 Rotations and 3 Boosts do not propagate), 
the fractional part of our Universe of Dark Matter Primordial Black Holes 
should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism 
which is related to the 1 Scale Dilatation 
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
 the fractional part of our universe of Ordinary Matter 
should be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the 
model, have (without taking into account any evolutionary changes with time) 
roughly:
67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes
6% Ordinary Matter
 



As Dennnis Marks pointed out to me, 
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z 
and a constant equation of state w:

w = -1 for /\ and the average overall density of /\ Dark Energy remains constant 
with time and the expansion of our Universe; 
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary 
Matter declines as 1 / R^3 as our Universe expands; 
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so 
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale 
factor R of our Universe, as it expands.

Therefore, the above calculated ratio 0.67 : 0.27 : 0.06 is valid 
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
 the time when Ordinary Matter was 6% would be 
at redshift z such that 
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. 
To translate redshift into time, 
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that 
the time when Ordinary Matter was 6% 
would have been a bit over 2 billion years ago, or 2 Gy BP.



In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion 
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point = 
= Beginning of Accelerating Expansion 
(purple vertical line at about z = 0.587 and about 7 Gy BP). 
According to a hubblesite web page credited to Ann Feild, the above diagram "... 
reveals changes in the rate of expansion since the universe's birth 15 billion years 
ago. The more shallow the curve, the faster the rate of expansion. The curve 
changes noticeably about 7.5 billion years ago, when objects in the universe began 
flying apart as a faster rate. ...". 
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the 
Supernova Cosmology Project ... and his team have studied altogether some 80 
high red-shift type Ia supernovae. Their results imply that the universe was 
decelerating for the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". 
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "... 
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 



provides direct evidence for an early phase of slowing expansion if the dark energy 
is a cosmological constant ...".

3 - the Last Intersection of the Accelerating Expansion of our Universe 
of Linear Expansion (green line) with the Third Intersection 
(at red vertical line at z = 0.145 and about 2 Gy BP), 
which is also around the times of the beginning of the Proterozoic Era and 
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball 
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years 
for our Milky Way Galaxy and is on the order of the time for the process of a 
collision of galaxies.

4 - Now. 

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of 
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with 
Self-Decoherence of our Universe ( see gr-qc/0007006 ).

The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our 
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the 
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark 
and Ordinary) remain more prominent than they would be under the "standard 
norm" conditions of Linear Expansion.

The Early Accelerating Expansion Epoch, beginning with the End of Deceleration 
and ending with the Last Intersection of Accelerating Expansion with Linear 
Expansion. During Accelerating Expansion, the prominence of Matter Components 
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear 
Expansion at the end of the Early Accelerating Expansion Epoch at the Last 
Intersection with the Line of Linear Expansion.

The Late Accelerating Expansion Epoch, beginning with the Last Intersection of 
Accelerating Expansion and continuing forever, with New Universe creation 
happening many times at Many Times. During the Late Accelerating Expansion 
Epoch, the Cosmological Constant /\ is more prominent than it would be under the 
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion 
Epoch.



What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
 during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio 
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, 
respectively;

CDM Black Hole decay would be ignored; and

pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as 
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which 
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27, 
producing, for NOW after 2 Gy of expansion:

 CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of 

 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be 
substantially consistent with the cosmology of the E8 model.
 
 
 2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously 
observed in the WMAP data ... alignment between the quadrupole and octopole 
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...". 
 
rough evolution E8 calculation:  DE : DM : OM = 75 : 20 : 05 
WMAP:                                       DE : DM : OM = 73 : 23 : 04 
Planck:                                         DE : DM : OM = 69 : 26 : 05  
basic E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06 
 
Since uncertainties are substantial, I think that there is reasonalble consistency.  
 
 



Pioneer Anomaly: 

After the Inflation Era and our Universe began its current phase of expansion, 
some regions of our Universe become Gravitationally Bound Domains 
(such as, for example, Galaxies)
 in which the 4 Conformal GraviPhoton generators are frozen out, 
forming domains within our Universe like IceBergs in an Ocean of Water. 

On the scale of our Earth-Sun Solar System, the region of our Earth, where we do 
our local experiments, is in a Gravitationally Bound Domain. 

Pioneer spacecraft are not bound to our Solar System and are experiments beyond 
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064 
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin 
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to 
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when 
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth 
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ... 
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions 
will again be favorable for an attempt around July, 2001. ... At a now nearly 
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its 
motion into interstellar space, heading generally for the red star Aldebaran ... about 



68 light years away ... it should take Pioneer 10 over 2 million years to reach its 
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager 
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ... 
The last communication from Pioneer 11 was received in November 1995, when 
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should 
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range 
time-delay and/or the Doppler shift in the signals. This type of data was used to 
determine the positions, the velocities, and the magnitudes of the orientation 
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this 
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ... 
analyses of radio Doppler ... data ... indicated that an apparent anomalous 
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous, 
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed 
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the 
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency 
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This 
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with 
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the 
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a 
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time - 
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well ...



... There was one [other] model of the ...[time acceleration]... type that was 
especially fascinating. This model adds a quadratic in time term to the light time as 
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )

It mimics a line of sight acceleration of the spacecraft, and could be thought of as 
an expanding space model. 

Note that a_quad affects only the data. This is in contrast to the a_t ... that affects 
both the data and the trajectory. ... This model fit both Doppler and range very 
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant 
and a_P ... remains an interesting conjecture. ...".

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic 
Press 1976) (pages 61-62 and 72), Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a 
system that is not gravitationally bound in the Earth-Sun Solar System, and its 
results are consistent with Segal's Conformal Theory.
 
Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts 
should be a consequence of the existence of some local curvature in light geodesics 
when using the coordinate speed of light in an expanding spacetime. This suggests 
that the Pioneer effect is nothing else but the detection of cosmological expansion 
in the solar system. ... the ... problem of the detected misfit between the calculated 
and the measured position in the spacecrafts ... this quantity differs from the 
expected ... just in a systematic "bias" consisting on an effective residual 
acceleration directed toward the center of coordinates; 
its constant value is ... H c ... 
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit 
does not experience the systematic bias but only a very small correction ... which is 
not detectable ... in the old Foucault pendulum experiment ... the motion of the 



pendulum experiences the effect of the Earth based reference system being not an 
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new 
cosmological Foucault experiment, the solar system based coordinates, being not 
the true inertial frame with respect to the expansion of the universe, mimics the 
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound 
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-
on-a-balloon) while unbound (escape velocity) objects are in another phase 
(expanding balloon) that "feels" expansion of our universe is very similar to my 
view of such things as described on this page. 

The Rosales and Sanchez-Gomez paper very nicely unites:
the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
 can be summarized as a 2-phase model based on Segal's work 
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is 
described in which all 15 generators of the conformal group are effective, some of 
which are related to the dark energy by which our universe expands; 
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4 
special conformal and 1 dilation degrees of freedom of the conformal group are 
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are 
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you 
see that the full conformal dark energy region gives an "extra acceleration" that 
acts as a "quadratic in time term" that has been considered as an explanation of the 
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. 
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064. 



Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar 
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is 
effectively present. If there is a phase transition (around Uranus at 20 AU) 
whereby ordinary matter dominates inside that distance from the sun 
and exotic dark energy / dark matter appears at greater distances, 
then Jack's model could also explain the Pioneer anomaly 
and it may be that Jack's model with ordinary and exotic phases
 and my model with deSitter/Poincare and Conformal phases 
may be two ways of looking at the same thing. 

As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random 
Higgs Ocean ... which soaks up the choppy random troublesome zero point 
energy ...".

In other words in a region in which ordinary matter is dominant, such as the Sun 
and our solar system, the mass-giving action of the Higgs mechanism "soaks up" 
the Dark Energy zero point conformal degrees of freedom that are dominant in 
low-ordinary mass regions of our universe (which are roughly the intergalactic 
voids that occupy most of the volume of our universe). 
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus: 

It may be that the observation of the Pioneer phase transition at Uranus from 
ordinary to anomalous acceleration is an experimental result that gives us a first 
look at dark energy / dark matter phenomena that could lead to energy sources 
that could be even more important than the nuclear energy discovered 
during the past century.
 In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the 
Sun ... we found that the largest systematic error in the acceleration residuals was a 
constant bias, aP, directed toward the Sun. Such anomalous data have been 
continuously received ever since. ...",
so that the transition from inner solar system Minkowski acceleration to outer 
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of 
the orbit of Uranus. That phase transition may account for the unique rotational 
axis of Uranus, 

which lies almost in its orbital plane.

The most stable state of Uranus may be with its rotational axis pointed toward the 
Sun, so that the Solar hemisphere would be entirely in the inner solar system 
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely 
in the outer Segal Conformal acceleration phase.



Then the rotation of Uranus would not take any material from one phase to the 
other, and there would be no drag on the rotation due to material going from phase 
to phase.
Of course, as Uranus orbits the Sun, it will only be in that most stable 
configuration twice in each orbit, but an orbit in the ecliptic containing that most 
stable configuration twice (such as its present orbit) would be in the set of the most 
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust 
cloud that was condensing into Uranus and therefore it may have caused Uranus to 
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material 
from one phase to another would be suppressed by the drag of undergoing phase 
transition, so that, after Uranus condensed out of the gas/dust cloud, the only 
remaining component of Uranus rotation would be on an axis pointing close to the 
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material 
from one phase to another would be suppressed by the drag of undergoing phase 
transition, so that, after Uranus condensed out of the gas/dust cloud, the only 
remaining component of Uranus rotation would be on an axis pointing close to the 
Sun, which is what we now observe.

Much of the perpendicular (to Uranus orbital plane) angular momentum from the 
original gas/dust cloud may have been transferred (via particles "bouncing" off the 
phase boundary) to the clouds forming Saturn (inside the phase boundary) or 
Neptune (outside the phase boundary, thus accounting for the substantial (relative 
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images 
above and below from Universe, 4th ed, by William Kaufmann, Freeman 1994).

According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer 
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F. 
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular 
orbits of Uranus and Neptune makes it very difficult to use them to detect the 



Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun 
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023 
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by 
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an 
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than 
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann 
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer 
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to 
locate precisely ] ...".
 
According to a google cache of an Independent UK 23 September 2002 article by 
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform 
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were 
stabilised about three axes by intermittent rocket boosts. The unpredictable 
accelerations caused by these are at least 10 times bigger than a small effect like 
the Pioneer acceleration, so they completely cloak it. ...".

Can we use Laboratory Experiments on Earth to get access to the energy of all 15 
generators of Conformal Spin(2,4)?

In astro-ph/0512327 Christian Beck says: "... if dark energy is produced by vacuum 
fluctuations then there is a chance to probe some of its properties by simple 
laboratory tests based on Josephson junctions. These electronic devices can be used 
to perform 'vacuum fluctuation spectroscopy', by directly measuring a noise 
spectrum induced by vacuum fluctuations. One would expect to see a cutoff near 
1.7 THz in the measured power spectrum, provided the new physics underlying 
dark energy couples to electric charge.
The effect exploited by the Josephson junction is a subtile nonlinear mixing effect 
and has nothing to do with the Casimir effect or other effects based on van der 
Waals forces. A Josephson experiment of the suggested type will now be built, and 
we should know the result within the next 3 years. ...".



That Josephson experiment is by P A Warburton of University College London. It 
is EPSRC Grant Reference: EP/D029783/1, "Externally-Shunted High-Gap 
Josephson Junctions: Design, Fabrication and Noise Measurements", starting1 
February 2006 and ending 31 January 2009 with £ Value: 242,348. Its abstract 
states:
"... In the late 1990's measurements of the cosmic microwave background radiation 
and distant supernovae confirmed that around 70% of the energy in the universe is 
in the form of gravitationally-repulsive dark energy. This dark energy is not only 
responsible for the accelerating expansion of the universe but also was the driving 
force for the big bang. A possible source of this dark energy is vacuum fluctuations 
which arise from the finite zero-point energy of a quantum mechanical oscillator, 
hf/2 (where f is the oscillator frequency). … dark energy may be measured in the 
laboratory using resistively-shunted Josephson junctions (RS-JJ's). Vacuum 
fluctuations in the resistive shunt at low temperatures can be measured by non-
linear mixing within the Josephson junction. If vacuum fluctuations are responsible 
for dark energy, the finite value of the dark energy density in the universe (as 
measured by astronomical observations) sets an upper frequency limit on the 
spectrum of the quantum fluctuations in this resistive shunt. Beck and Mackey 
calculated an upper bound on this cut-off frequency of 1.69 THz. … We therefore 
propose to perform measurements of the quantum noise in RS-JJ's fabricated using 
superconductors with sufficiently large gap energies that the full noise spectrum up 
to and beyond 1.69 THz can be measured. … Nitride junctions have cut-off 
frequencies of around 2.5 THz, which should give sufficiently low quasiparticle 
current noise around 1.69 THz at accessible measurement temperatures. Cuprate 
superconductors have an energy gap an order of magnitude higher than the nitrides, 
but here there is finite quasiparticle tunnelling at voltages less than the gap voltage, 
due to the d-wave pairing symmetry. By performing experiments on both the 
nitrides and the cuprates we will have two independent measurements of the 
possible cut-off frequency in two very different materials systems. This would give 
irrefutable confirmation (or indeed refutation) of the vacuum fluctuations 
hypothesis. ...".



Beck and Mackey in astro-ph/0406504 say: "... the zero-point term has proved 
important in explaining X-ray scattering in solids ... ; understanding of the Lamb 
shift ... in hydrogen ... ; predicting the Casimir effect ... ; understanding the origin 
of Van der Waals forces ... ; interpretation of the Aharonov-Bohm effect ... ; 
explaining Compton scattering ... ; and predicting the spectrum of noise in 
electrical circuits ... .
It is this latter effect that concerns us here. ... We predict that the measured 
spectrum in Josephson junction experiments must exhibit a cutoff at the critical 
frequency nu_c ... [ corresponding to the currently observed Dark Energy density 
0.73 x critical density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3 ]... If not, the 
corresponding vacuum energy density would exceed the currently measured dark 
energy density of the universe. ... The energy associated with the computed cutoff 
frequency nu_c ...[ about 1.7 x 10^12 Hz ]...
E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ...

coincides with current experimental estimates of neutrino masses. .. It is likely that 
the Josephson junction experiment only measures the photonic part of the vacuum 
fluctuations, since this experiment is purely based on electromagnetic 
interaction. ... If the frequency cutoff is observed, it could be used to determine the 
fraction ... of dark energy density that is produced by electromagnetic processes ...
Finally, we conjecture that it will be interesting to re-analyze experimentally 
observed 1/f noise in electrical circuits under the hypothesis that it could be a 
possible manifestation of suppressed zero-point fluctuations. ... Our simple 
theoretical considerations show that 1/f noise arises naturally if bosonic vacuum 
fluctuations are suppressed by fermionic ones. ...".



Standard Model Higgs: 126, 200, 250 GeV 
by Frank Dodd (Tony) Smith Jr.

Abstract:

In March 2013 at Moriond LHC announced results of data (about 25/fb) 

from the LHC run ending at the long shutdown at the end of 2012.  

As I see it, the ATLAS and CMS digamma channel data are consistent with 

a Higgs Low Mass State at 126 GeV 

and the ATLAS and CMS ZZ to 4l channel data are consistent  with

a Higgs Low Mass State at 126 GeV 

and a Higgs Mid Mass State around 200 GeV 

and a Higgs High Mass State around 250 GeV.

This paper begins with description of 3-state Higgs/Tquark Condensate system,  

then calculation of Higgs mass, 

then Tquark experimental results, 

then Higgs experimental results through Moriond 2013, 

and finally proposals for future physics experiments.   

(References are included in the body of the paper and in linked material.)



      LHC data (about 25/fb) from Halloween 2011 through Moriond 2013:

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system 
in which the Higgs is related to the Primitive Idempotents of the real Clifford Algebra Cl(8). 



The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit for a floating Tquark mass 
as is required in my 3-State Higgs-Tquark System

is for a Higgs mass range that includes all three of its states: 126 GeV, around 200 GeV, and around 250 GeV.  

Pumpkin Eye-Nose-Eye Plots are for LHC data (about 25/fb) up to the long shutdown at the end of 2012: 

Left Eye: ATLAS Higgs ZZ-4l at Moriond 2013
Nose: ATLAS  Higgs digamma at Moriond 2013  
Right Eye: CMS Higgs ZZ-4l at Moriond 2013
 

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value
will be understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\
imposes constraints on both the top quark and Higgs boson masses. 
 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should
not develop an Landau pole for mu < /\ . 
 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not
become negative leading to the instability of the usual SM vacuum. 
 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-
off and have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ]
... 
The upper part of ...[the]... curve corresponds to the triviality bound. 
 
The lower part of ...[the]... curve coincides with the vacuum stability bound 
and the point in the top right-hand corner, where it meets the triviality bound curve, 
is the quasi-fixed infra-red fixed point for that value of /\ . ... 



... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the critical point of the Higgs-Tquark System with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model
That high-mass Higgs is around 250 GeV in the range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary line is based on
Renormalization Group calculations with the result that MH / MT = 1.1 as described by Koichi Yamawaki in
hep-ph/9603293 . 

The Cyan Dot   where the Gold Line leaves the Triviality Boundary to go into our Ordinary Phase is the
middle-mass state of  a 174 GeV Truth Quark and Higgs around 200 GeV.  It corresponds to the Higgs mass
calculated by Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that  
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark condensate 
172 < MT < 175 GeV and 178 < MH < 188 GeV. 
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality Boundary  at which
 
the composite nature of the Higgs as T-Tbar condensate in (4+4)-dim Kaluza-Klein becomes manifest.  
 
 
 
 
The Green Dot       where the Gold Line terminates in our Ordinary Phase 
 
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



As to composite Higgs and the Triviality boundary, Pierre Ramond says in his 
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 
175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves 
according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by
beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs 
mass according to the tree level formula \
m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant 
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda 
is large. In that case, beta_lambda is dominated by the lambda^2 term, which 
drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau 
pole to experimentally accessible regions. 
This means that for a given (large) Higgs mass, 
we expect the standard model to enter a strong coupling regime 
at relatively low energies, losing in the process our ability to calculate. 
This does not necessarily mean that the theory is incomplete, 
only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, 
and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial) 
stems from lattice studies where the coupling is assumed to be finite everywhere; 
in that case the coupling is driven to zero, yielding in fact a trivial theory. 
In the standard model lambda is certainly not zero. ...".



Composite Higgs as Tquark condensate studies by Yamawaki et al have produced 
realistic models that are consistent with my E8 model with a 3-State System: 

1 - My basic E8 Physic model state 
with Tquark mass = 130 GeV and Higgs mass = 126 GeV

2 - Triviality boundary 8-dim Kaluza-Klein state described by Hashimoto, 
Tanabashi, and Yamawaki in hep-ph/0311165 where they say: 
“... "... We perform the most attractive channel (MAC) analysis in the top mode 
standard model with TeV-scale extra dimensions, where the standard model gauge 
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...) 
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet 
region. In order to make the scenario viable, only the attractive force of the top 
condensate should exceed the critical coupling, while other channels such as the 
bottom and tau condensates should not. We then find that the top condensate can be 
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ... 
based on the renormalization group for the top Yukawa and Higgs quartic 
couplings with the compositeness conditions at the scale where the bulk top 
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

3 - Critical point BHL state 
with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark 
condensate ... is based on the RG equation combined with the compositeness 
condition ... start[s] with the SM Lagrangian which includes explicit Higgs 
field at the Lagrangian level ... BHL is crucially based on the perturbative 
picture ...[which]... breaks down at high energy near the compositeness scale /
\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that 
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the 
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ... 
However, thanks to the presence of a quasi-infrared fixed point, BHL 
prediction is numerically quite stable against ambiguity at high energy region, 
namely, rather independent of whether this high energy region is replaced by 
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart 
v within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 
0 in ... the one-loop RG equation ... The composite Higgs loop changes ybart^2 by 
roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 
GeV -> 250 x sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with 
opposite sign pulls it back a little bit to a higher value. The BHL value is then 



given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. The Higgs boson was predicted 
as a tbar-t bound state with a mass MH = 2mt based on the pure NJL model 
calculation1. Its mass was also calculated by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs 
doublet by a composite one formed by a strongly coupled short range 
dynamics (four-fermion interaction) which triggers the top quark condensate. 
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected 
with the top quark itself. ... MTY introduced explicit four-fermion interactions 
responsible for the top quark condensate in addition to the standard gauge 
couplings. Based on the explicit solution of the ladder SD equation, MTY found 
that even if all the dimensionless four-fermion couplings are of O(1), only the 
coupling larger than the critical coupling yields non-zero (large) mass ... The model 
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL) 
in the SM language, based on the RG equation and the compositenes condition. 
BHL essentially incorporates 1/Nc sub-leading effects such as those of the 
composite Higgs loops and ... gauge boson loops which were disregarded by the 
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY 
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value 
250 GeV down to 220 GeV ...".

8-dim Kaluza-Klein spacetime physics as required by Hashimoto, Tanabashi, and 
Yamawaki for the Middle State of the 3-State System 
was described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-Ll05 
in terms a M4xCP2 structure similar to that of my E8 Physics model. 
Although spacetime and Standard Model gauge bosons worked well for Batakis, 
he became discouraged by difficulties with fermions, 
perhaps because he did not use Clifford Algebras with natural spinor structures 
for fermions. 



       Higgs Mass Calculations: 

Low-Mass State 

The calculations produce ratios of masses, so that only one mass need be chosen to set the mass scale.
In the E8 model, the value of the fundamental mass scale vacuum expectation value v = <PHI> of the Higgs
scalar field is set to be the sum of the physical masses of the weak bosons, W+, W-, and Z0,
such that, in accord with ratios calculated in the E8 model, the electron mass will be 0.5110 MeV. 
Effectively, the electron mass of 0.5110 MeV is the only input into the calculated particle masses. 
 
The relationship between the Higgs mass and v is given 
 
by the Ginzburg-Landau term from the Mayer Mechanism as 
 
(1/4) Tr ( [ PHI , PHI ] - PHI )^2
 
or, in the notation of quant-ph/9806009 by Guang-jiong Ni 
 
(1/4!) lambda PHI^4 - (1/2) sigma PHI^2
 
where the Higgs mass M_H = sqrt( 2 sigma )Ni says:  
 
"... the invariant meaning of the constant lambda in the Lagrangian is not the  
 
coupling constant, the latter will change after quantization ... The invariant  
 
meaning of lambda is nothing but the ratio of two mass scales: 
 
lambda = 3 ( M_H / PHI )^2 which remains unchanged irrespective of the order ...".
 
 
Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
 
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
 
we have 
 
M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3
 
In the E8 model, the fundamental mass scale vacuum expectation value v of the 
 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
 
other masses by the mass ratio formulas of the model and 
 
v is set to be 252.514 GeV
 
so that 
 
M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV 
 
 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass   
 
                      Higgs                    Higgs in CP2 ISS      
                           |                                |            
                           | mass = 145             | Non-Condensate Higgs Mass = 145             
                           |                                |                              
                      Higgs                     Higgs in M4 spacetime 
 
and the value of lambda is 1 = 1^2 
 
so that the Non-Condensate Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 



However, in my E8 Physics model,  the Higgs has beyond-tree-level structure due to a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle
 composed of 2 right triangles (one from the CP2 origin to the T and to the M4 Higgs 
and
another from the CP2 origin to the T and to the M4 Higgs). 
 
In the T-quark condensate picture 
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin(pi/6))^2 + (cos(pi6))^2 
 and
                 lambda(H) = ( cos( pi / 6 ))^2
 
Therefore: 
The effective Higgs mass  observed by experiments such as the LHC is: 
 
Higgs Mass = 145.789 x cos(pi/6) = 126.257 
 
 
                                  Mid-Mass State
 
In my E8 Physics model,  the Mid-Mass Higgs has structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State 
but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein. 

           
        T ----------- Tbar     in CP2 Internal Symmetry Space        
         \           /                  
          \         /                          
           \       /  
            \     /             
             \   /                       
             Higgs             in M4 Physical Spacetime         

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar. 
The T and Tbar form a Pion-like state. Since Tquark Mid-Mass State is 174 GeV 
the Mid-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein 
has mass (174+174) x (135 / (312+312) = 75 GeV. 
The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein 
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV. 

So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein with mass 75+125 = 200 GeV. 
This is consistent with the Mid-Mass States of the Higgs and Tquark 
being on the Triviality Boundary of the Higgs - Tquark System 
and 
with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki. 



As to the cross-section of the Mid-Mass Higgs compared to that of the Low-Mass Ground State 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime 
(left white circle) 

while for the Mid-Mass Higgs that cross-section lives in full 4+4 = 8-dim Kaluza-Klein spacetime 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS 

with only green area effectively living in 4-dim M4 spacetime)
so that our 4-dim M4 Physical Spacetime experiments only see for the Mid-Mass Higgs 
a cross-section that is 25% of the full Ground State cross-section. 
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K} 

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2.



High-Mass State 

In my E8 Physics model, the High-Mass Higgs State is at the Critical Point of the Higgs-Tquark System 

where the Triviality Boundary intersects the Vacuum Instability Boundary which is also 
at the Higgs Vacuum Expectation Value VEV around 250 GeV.  

As with the Mid-Mass Higgs, the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
and so has a cross-section that is 25% of the Higgs Ground State cross-section.



In 1994 a seimileptonic histogram from CDF

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

also seems to me to show all three states of the T-quark.

The fact that the low (green) state showed up in both independent detectors 
indicates 
a significance of 4 sigma.

Some object that the low (green) state peak should be as wide as the peak for the 
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the 
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate 
becomes manifest and 
the low (cyan) state should be narrow because it is in the usual non-trivial region 
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF

seems to me to show both the low (green) state and the middle (cyan) state of the 
T-quark.

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF



showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent 
with the low (green) state of the T-quark.

In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at 
page 159 said:
"... distributions for the dilepton candidates. For events with more than two jets, the 
dashed curves show the results of considering only the two highest ET jets in the 
reconstruction ...

..." (colored bars added by me)

The event for all 3 jets (solid curve) seens to me to correspond to decay of a middle 
(cyan) T-quark state with one of the 3 jets corresponding to decay from the 
Triviality boundary down to the low (green) T-quark state, whose immediately 
subsequent decay is corresponds to the 2-jet (dashed curve) event at the low 
(green) energy level.
After 1998 until very recently Fermilab focussed its attention on detailed analysis 
of the middle (cyan) T-quark state, getting much valuable detailed information 
about it but not producing much information about the low or high states.



Standard Model Higgs: 126, 200, 250 GeV 
Frank Dodd (Tony) Smith, Jr. - March 2013

This paper ( viXra 1207.0028 ) is about LHC results announced through Moriond 2013 
( it supercedes my earlier papers ) - FermiLAT Higgs  

In the 25/fb of data collected through the run ending with the long shutdown at the end of 2012, 
the LHC has observed a 126 GeV (about 133 proton masses) state of the Standard Model Higgs boson. 

In my E8 Physics model the Higgs/Tquark system has 3 mass states 

with the low-mass Higgs state calculated in my E8 Physics model to be 126.257 GeV. 
The 3-state Higgs-Tquark system also has, near the Higgs Vacuum Expectation Value around 250 GeV, 
a high-mass state at a critical point with respect to Vacuum Instability and Triviality, 
as well as a mid-mass state around 200 GeV at which the system renormalization path enters conventional 4-
dim Physical Spacetime, departing from the Triviality boundary at which an (4+4)-dim Klauza-Klein
spacetime is manifested. 

Here are some details about the LHC observation at 126 GeV and related results shown at Moriond 2013: 



clearly shows only one peak below 160 GeV and it is around 126 GeV. 

 

The digamma histogram for ATLAS 



to be substantially consistent with the Standard Model for the WW and ZZ channels, 
a bit low for tau-tau and bb channels (but that is likely due to very low statistics there), 
and a bit high for the digamma channel (but that may be due to phenomena related 
to the Higgs as a Tquark condensate). 

 

CMS shows the cross sections for Higgs at 125.8 GeV 



 

 

A CMS histogram (some colors added by me) for the Golden Channel Higgs to ZZ to 4l shows the peak
around 126 GeV (green dots - lowHiggs mass state. The CMS histogram also indicates other excesses 
around 200 GeV (cyan dots - midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state). 
An image of one of the events is shown below the histogram. 



An ATLAS ZZ to 4l histogram (some colors added by me) show the peak around 126 GeV (green dots -
lowHiggs mass state. The ATLAS histogram also indicates other excesses around 200 GeV (cyan dots -
midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state) . 
An image of one of the events is shown below the histogram. 

   



CMS showed a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel 
where the top red line represents the expected cross section of a single Standard Model Higgs 
and the lower red line represents about 20% of the expected Higgs SM cross section. 

The green dot peak is at the 126 GeV Low Mass Higgs state with expected Standard Model cross section. 

The cyan dot peak is around the 200 GeV Mid Mass Higgs state expected to have about 25% of the SM cross
section. 

The magenta dot peak is around the 250 (+/- 20 or so) GeV High Mass Higgs state expected to have about
25% of the SM cross section. 

The (?) peak is around 320 GeV where I would not expect a Higgs Mass state
and I note that in fact it seems to have gone away in the full ATLAS ZZ to 4l histogram shown above 
because between 300 and 350 GeV the two sort-of-high excess bins are adjacent to deficient bins .   

It will probably be no earlier than 2016 (after the long shutdown) that the LHC will produce substantially
more data than the 25/fb available at Moriond 2013 and therefore no earlier than 2016 for the green and
yellow Brazil Bands to be pushed down (throughout the 170 GeV to 500 GeV region) below 10 per cent (the
10^(-1) line) of the SM cross section 
as is needed to show whether or not the cyan dot , magenta dot, and/or (?) peaks are real or statistical
fluctuations. 
My guess (based on E8 Physics) is that the cyan dot and magenta dot peaks will prove to be real 
and that the (?) peak will go away as a statistical fluctuation
but whatever the result, it is now clear that Nature likes the plain vanilla Standard Model 
(with or maybe without a couple of Little Brother Higgs states, where Little refers to cross section), 
so: 



 
Here are 4 things to think about:

1 - Since the Higgs came from Solid State Physics ideas of people like Anderson, 
look closely at Solid State Nanostructures 
( such as Nickel/Palladium that seems to be useful in Cold Fusion - vixra 1209.0007 ) 
to see whether they can show new ways - vixra 1301.0150 - 
to visualize the workings of High-Energy Physics of the Standard Model plus Gravity. 

2 - If conventional 1-1 fermion-boson SuperSymmetry is not Nature's Way, 
can we get the nice cancellations from a more Subtle SuperSymmetry ? 
For that, my model uses a Triality-related symmetry between fermions and gauge bosons 
based on its 8-dim Kaluza-Klein structure. 

3 - What about Dark Matter and Dark Energy? 
My model uses the Spin(2,4) = SU(2,2) Conformal Group of Irving Ezra Segal to account for both, 
but it is experimental observation that counts. 
An experimental approach to Dark Energy of Paul A. Warburton at University College London 
uses terahertz frequency Josephson Junctions - vixra 1209.0109 - 
 
Warburton said (IEEE Applied Superconductivity Conference, Chicago 2008): 
 
"... We have fabricated intrinsic Josephson junction arrays ... and discuss ... 
 
the application of intrinsic junctions as THz sources and qubits ...". 
 
 
See also arXiv 1206.0516 by Xiao Hu, Shi-Zeng Lin, and Feng Liu entitled 
 
"Optimal Condition for Strong Terahertz Radiation from Intrinsic Josephson Junctions" 
 
and arXiv 0911.5371 by Xiao Hu andShi-Zeng Lin entitled 
 
"Phase dynamics of inductively coupled intrinsic Josephson junctions 
 
and terahertz electromagnetic radiation"
 

With the Standard Model confirmed, what should physicists do in the future ?   
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and he gives a cost estimate of about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider 
with tunnel length about 1000 km. Marc Sher has noted that by now (late 2012 / early 2013) the cost 
estimate of $12 billion should be doubled or more. 

My view is that even a cost of $100 billion is comparable 
to the cost of the USA Navy construction program for 10 Gerald R. Ford - class aircraft carriers by 2040 
and 
is substantially less than the amount of money being printed up by USA Treasury/Fed Quantitative Easing 
which has since 2008 been giving Trillions of USA dollars to USA Big Banks every year. 

Unlike Quantitative Easing giving money to Big Banks who keep it to themselves and their close friends 
construction of Big Physics Machines could be effective in creating jobs, 
encouraging people to understand Nature through Science, 
and 
being an example of peaceful cooperative development 
as opposed to destructive military/economic competition. 

4 - What about the High Energy Massless Realm well above Electroweak Symmetry Breaking: 
What happens to Kobayashi-Maskawa mixing in a Realm with no mass ? 
How do you tell a muon from an electron if they are both massless ? 
To find out, build a Muon Collider. In hep-ex00050008 Bruce King has a chart 



Historical  Appendix

A little less than 15 billion years ago, our Universe emerged from the Void. 

4 billion years ago, our Earth and Moon were orbiting our Sun. 

2 billion years ago, bacteria built a nuclear fission reactor in Africa. 

100,000 years ago, Humans were expanding from the African home-land to 
Eurasia and beyond. 

12,000 years ago, Africans knew that the knowledge-patterns of 8 binary choices 
giving 2^8 = 256 = 16x16 possibilities could act as an Oracle. Did they realize then 
that those 256 possibilites corresponded to the 

256 Fundamental Cellular Automata, some of which act as Universal Computers? 

From Africa, the 16x16 Oracle-patterns spread, so that by the 13th century parts of 
them were found in: 

Judaism as the 248 positive Commandments plus the 365 negative Commandments 
given to Moses during the 50 days from Egypt to Sinai; 

India as the 240 parts of the first sukt of the Rig Veda; 

Japan as the 128 possibilities of Shinto Futomani Divination;  

China as the 64 possibilities of the I Ching;

Mediterranean Africa as the 16 possibilities of the Ilm al Raml.



Near the end of the 13th century, Ramon Llull of Mallorca studied the 16 
possibilities of the Ilm al Raml and realized that the 16x16 African Oracle-patterns 
had a Fundamental Organizational Principle that he summarized in a Wheel 
Diagram 

with 16 vertices connected to each other by 120 lines, like the 120 bivectors of  the 
Cl(16) Clifford Algebra that correspond to the D8 Lie Algebra that lives inside E8.  
He used such structures to show the underlying unity of all human religions. 
However, the establishments of the various religions refused to accept Ramon 
Llull’s revelations, and his ideas were relegated to a few obscure publications, plus 
an effort to preserve some aspects of the 16x16 Oracle-patterns in the form of the 
78 Tarot cards and the subset of 52 cards that remains popular into the 21st century.

Since Llull was Roman Catholic, the Islamic and Judaic bureaucracies could (and 
did) ignore his work as that of an irrelevant outsider. As to the Christians, in the 
14th century, Dominican Inquisitors had Ramon Llull condemned as a heretic, his 
works were suppressed, and his ideas were relegated to a few obscure publications, 
plus an effort to preserve some aspects of the 16x16 Oracle-patterns in the form of 
the 78 Tarot cards and the subset of 52 cards that remains popular into the 21st 
century.

In the 17th century the Roman Inquisition burned Giordano Bruno at the stake and 
sentenced Galileo to house arrest for the rest of his life, all for the sake of the 
Roman Inquisition’s enforcement of conformity to its Consensus. 



Rediscovery of the full significance of Ramon Llull’s Oracle-patterns did not 
happen until:  

 after 20th century science experiments progressed beyond Gravity, 
 Electromagnetism, and early Quantum Mechanics, and 

 after Lise Meitner discovered the Uranium Fission Chain Reaction Process 
 that led to the Fission Bombs that ended the Japanese part of World War II. 

The Japanese defeat liberated Saul-Paul Sirag, a child of Dutch-American Baptist 
missionaries, from a Japanese concentration camp in Java. 

During the 1950s and 1960s, David Finkelstein described Black Holes and worked 

on Quaternionic Physics, Hua Luogeng  returned to China where he 
wrote his book “Harmonic Analysis of Functions of Several Complex Variables in 
the Classical Domains”, Jack Sarfatti studied physics ( BA from Cornell and PhD 
from U. C. Riverside ), and I learned about Lie Groups and Lie Algebras ( AB in 
math from Princeton ). 

During the 1970s, Saul-Paul Sirag learned math and physics working with Arthur 
Young and the physics community developed the Standard Model showing how 
everything other than Gravity could be described, consistent with experimental 
results, by 3 forces of a Standard Model: 

 Electromagnetism, with the symmetry of a circle, denoted by S1 = U(1)

 Weak Force with Higgs, with the symmetry of a 3-dimensional sphere, 
 denoted by S3 = SU(2)

 Color Force, with symmetry related to a Star of David, denoted by SU(3)

From the 1980s on, I learned about Clifford Algebras from David Finkelstein at 
Georgia Tech; about Weyl Groups and Root Vectors from the work of Saul-Paul 
Sirag; about Quantum Consciousness, Space-Time and Higgs as Condensates, and 
Bohmian Back-Reaction from the work of Jack Sarfatti; and about Compton 
Radius Vortices from the work of B. G. Sidharth. 

In contrast to the advances in experimental results and construction of the Standard 
Model of physics, the social structure of the Physics Scientific Community evolved 
during the 20th century into a rigid Physics Consensus Community much like the 
Inquisitorial Consensus Community of a few hundred years ago. 



For example, in the USA physics community around the middle of the 20th 
century, J. Robert Oppenheimer enforced his dislike of the ideas of David Bohm by 
declaring, as head of the Princeton Institute for Advanced Study: 

“... if we cannot disprove Bohm, then we must agree to ignore him ...” 

As the 20th century ended and the 21st century began, the Physics Consensus 
Community continued to enforce conformity to Consensus so strongly that 
Stanford physicist Burton Richter said: 

“... scientists are imprisoned by golden bars of consensus ...”

The rigidly enforced Physics Consensus Community was so void of independent 
thought that the 20th century ended without anyone seeing how Ramon Llull’s 
Oracle-patterns explained both Gravity and the Standard Model in a unified way, 

but 

in January 2008 the cover of the magazine of Science & Vie declared: 

“Theorie du tout Enfin! 

Un physicien ... chercheur hors norme ... aurait trouve la piece manquante”

The missing piece was a 248-dimensional Lie Algebra known as E8. 



The beyond-the-norm physics researcher was a California-Hawaii Surfer Dude, 
Garrett Lisi, who realized that the structure of E8 could unify Gravity and the 
Standard Model in a way that satisfied Einstein’s Criterion for a structure 

“... based ... upon a faith in the simplicity ... of nature: there are no arbitrary 
constants ... only rationally completely determined constants ... whose ... value 
 could ... not ... be changed without destroying the theory …”. 

Motivated by Garrett Lisi’s E8 work, I constucted from E8 a Lagrangian that 
realistically describes physics in a Local Region. Since E8 lives inside the Clifford 
Algebra Cl(16) = Cl(8)xCl(8), if you let a copy of Cl(16) represent a Local 
Lagrangian Region, you can construct a Global Structure by taking the tensor 
products of the copies of Cl(16). Due to Real Clifford Algebra 8-periodicity, any 
Real Clifford Algebra, no matter how large, can be embedded in a tensor product 
of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16).  

 Just as the completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor that 
describes  creation and annihilation operators on fermionic Fock space over C^(2n) 
(see John Baez’s Week 175),  we can take the completion of the union of all tensor 
products of Cl(16) = Cl(8)xCl(8) to produce a generalized Hyperfinite II1 von 
Neumann factor that gives a natural Algebraic Quantum Field Theory structure for 
E8 Physics, and corresponds to the El Aleph of Jorge Luis Borges. 

In some sense, the 240 Root Vectors of E8 are a seed from which El Aleph grows. 
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3 Generation Fermion Combinatorics
Frank Dodd (Tony) Smith, Jr. - 2011

First Generation (8)

electron        red          green        blue         red           green       blue          neutrino
up            up             up           down        down       down
quark       quark       quark       quark       quark       quark 

e               ie             je            ke                  i               j            k                1

L              Li            Lj           Lk                  i               j            k                1

The geometric representation of Octonions is from arXiv 1010.2979 by Jonathan Hackett and Louis H.
Kauffman, 
who say: "... we review the topological model for the quaternions based upon the Dirac string trick. We then
extend this model, to create a model for the octonions - the non-associative generalization of the
quaternions. ...
To construct this model of the quaternions using belt and buckle, we consider a belt that has been fixed to a
wall with the non-buckle end. We consider   rotations of the belt buckle about the three standard cartesian
axes which we correspond to the three quaternionic roots of 1: i,j, and k. ... We ... get that carrying out any
operation twice yields a belt that is twisted around by a full 2 pi ... if we perform 1 twice - giving us a 4 pi
rotation - we can remove all of the twisting without rotating the belt buckle. ... We note that the operations
are performed from left to right along a string of elements. ...
We construct our model for the octonions in a similar manner to the model for the quaternions. Rather than
using a belt, 
we will instead use a two toned ribbon (black on the back, and white on the front) with an arrowhead
attached to one end (much as our belt had a buckle). The other end is then attached to the interior of a ring
(much as our belt was attached to a wall). Lastly on the side of the ring we affix a flag that allows us to keep
track of the orientation of the ring. ...
The operation L is defined by switching the side of the hoop that the flag is attached to, and performing a
full 2 pi rotation of the hoop (or - alternately - the arrowhead) if the arrowhead is pointing up or if the state
is flag-right, but not for both. ...
The original belt model of the quaternions is strongly related to the quaternions being a representation of
SU(2), and SU(2) being a double cover of the rotation group SO(3).
The fact that this model of the octonions is an extension of the quaternionic model leads to the question of
whether an analogue to the relationship with SU(2) and SO(3) exists. ...". 

Perhaps relevant to that question is the fact that SU(4) is the double cover of SO(6) 
and the relationship to the Conformal Group SU(2,2) = Spin(4,2). 
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Second Generation (8x8 = 64)
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Mu Neutrino (1) 
Rule: a Pair belongs to the Mu Neutrino if:
All elements are Colorless (black) 
and all elements are Associative  (that is, is 1 which is the only Colorless Associative element) .
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Muon (3) 
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black) 
and at least one element is NonAssociative (that is, is e which is the only Colorless NonAssociative
element). 
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Blue Strange Quark (3)

Rule: a Pair belongs to the Blue Strange Quark if:
There is at least one Blue element and the other element is Blue or Colorless (black) 
and all elements are Associative (that is, is either 1 or i or j or k). 
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Blue Charm Quark (17) 

Rules: a Pair belongs to the Blue Charm Quark if: 
1 - There is at least one Blue element and the other element is Blue or Colorless (black) 
      and at least one element is NonAssociative (that is, is either e or ie or je or ke) 
2 - There is one Red element and one Green element  (Red x Green = Blue).
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Third Generation  (8x8x8 = 512)
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Tau Neutrino (1) 
Rule: a Triple belongs to the Tau Neutrino if:
All elements are Colorless (black) 
and all elements are Associative  (that is, is 1 which is the only Colorless Associative element) .
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element). 

Tauon (7) 
Rule: a Triple belongs to the Tauon if:
All elements are Colorless (black) 
and at least one element is NonAssociative (that is, is e which is the only Colorless NonAssociative
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Blue Beauty Quark (7)

Rule: a Triple belongs to the Blue Beauty Quark if:
There is at least one Blue element and all other elements are Blue or Colorless (black) 
and all elements are Associative (that is, is either 1 or i or j or k). 
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Blue Truth Quark (161) 

Rules: a Triple belongs to the Blue Truth Quark if: 
1 - There is at least one Blue element and all other elements are Blue or Colorless (black) 
      and at least one element is NonAssociative (that is, is either e or ie or je or ke) 
2 - There is one Red element and one Green element and the other element is Colorless (Red x Green =
Blue) 
3 - The Triple has one element each that is Red, Green, or Blue, 
      in which case the color of the Third element (for Third Generation) is determinative and must be Blue. 



12/1/11 7:07 PM3 Generation Combinatorics

Page 12 of 13file:///Users/Tony/Desktop/gen123/3GenComb.html

Candidates for Blue Truth Quark before application of Rule 3 (193) 

with the 48 Rule 3 Candidates marked by cyan square: 
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Blue Truth Quark  (161)



Kobayashi-Maskawa Mixing
Above and Below ElectroWeak Symmetry Breaking

Frank Dodd (Tony) Smith, Jr. - November 2011

Below the energy level of ElectroWeak Symmetry Breaking
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, and Sakai in
the 2010 Review of Particle Physics (note that I have changed their terminology of CKM matrix to the
KM  terminology that I prefer because I feel that it was Kobayashi and Maskawa, not Cabibbo, who
saw that 3x3 was the proper matrix structure):
"... the charged-current W± interactions couple to the ... quarks with couplings given by ...

Vud        Vus         Vub
Vcd        Vcs         Vcb
Vtd         Vts          Vtb

This Kobayashi-Maskawa (KM) matrix is a 3 × 3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗  + Vcd Vcb∗  + Vtd Vtb∗  = 0, by dividing each side by the best-known one, Vcd Vcb∗
... ¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023  ... α = 89.0 +4.4 −4.2 degrees ... γ =  73 +22 −25 degrees ...

The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗  = J  SUM(m,n)  ε_ikm ε_jln
...
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The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                     0.2253 ± 0.0007                           0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                         0.97345 +0.00015 −0.00016        0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020      0.0403 +0.0011−0.0007               0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11) × 10−5. ...".

Above the energy level of ElectroWeak Symmetry Breaking particles are massless.

Kea (Marni Sheppeard) proposed that in the Massless Realm the mixing matrix might be democratic.

In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1    1    1
1    1    1
1    1    1

... has name... "democratic" family mixing ... the ... democratic ... mass matrix can be diagonalized
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by the transformation matrix A ...

1/sqrt(2)       -1/sqrt(2)        0            
1/sqrt(6)        1/sqrt(6)        -2/sqrt(6)
1/sqrt(3)        1/sqrt(3)        1/sqrt(3)

as A MD At =

0    0    0
0    0    0
0    0    m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1    1    1
1    1    1
1    1    1

with no complex stuff and no CP violation in the Massless Realm.
When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0    0    0
0    0    0
0    0    1

which is physically like the Higgs being a T-Tbar quark condensate.

Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extendng to a second dimension
forming a small blue-red-black triangle
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that can be extended by reflection to form six small triangles
making up a large triangle.

Each of the six component triangles has 30-60-90 angle structure:

If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension
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If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.
Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.

The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
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V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 )  ≅ 19.471 220 634 degrees  so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 )  ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023  so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ =  73 +22 −25 degrees

and so also consistent with the Standard Model expectation. 

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In my E8 Physics model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), and the
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The following formulas use the above masses to calculate Kobayashi-Maskawa
parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

   1                                             0                           0
   0                                          cos(theta23)          sin(theta23)
   0                                         -sin(theta23)           cos(theta23)

 cos(theta13)                             0                         sin(theta13)exp(-i d13)
   0                                             1                            0
-sin(theta13)exp(i d13)             0                         cos(theta13)

 cos(theta12)                            sin(theta12)             0
-sin(theta12)                            cos(theta12)             0
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The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak boson
processes, are:

             d                                  s                                         b

u      0.975 0.222                  0.00249                            -0.00388i
c     -0.222 -0.000161i         0.974 -0.0000365i             0.0423
t       0.00698 -0.00378i      -0.0418 -0.00086i               0.999

The matrix is labelled by either (u c t) input and (d s b) output, or, as above, (d s b)
input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

             d                                 s                                          b

d'      0.975 0.222                  0.00249                            -0.00388i
s'     -0.222 -0.000161i         0.974 -0.0000365i             0.0423
b'      0.00698 -0.00378i      -0.0418 -0.00086i               0.999

Since neutrinos of all three generations are massless at tree level, the lepton sector
has no tree-level K-M mixing.
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Cl(Cl(4)) = Cl(16) containing E8 
Frank Dodd (Tony) Smith, Jr. - 2011 

Cl(4): 
1 grade-0: s
4 grade-1: x y z t     - M4 physical spacetime
6 grade-2: a b c d e f - M4L Lorentz transformations
4 grade-3: x y z t     - CP2 internal symmetry space
1 grade-4: s

Cl(Cl(4)) = Cl(16) for which Physical Interpretations 
are based on Triality whereby   
x y z t x y z t  corresponds to 
8-dim M4xCP2 Kaluza-Klein SpaceTime
8 elementary Fermion Particles 
8 elementary Fermion AntiParticles. 
The 8-dim M4xCP2 Kaluza-Klein interpretation is 
used for Cl(16) grade-1 in which  
x y z t x y z t occur as single elements
The 8 Fermion Particle - 8 Fermion AntiParticle 
interpretation is used for the gauge forces of grade-2 
in which x y z t x y z t occur as antisymmetric pairs. 

1 grade-0: 
s 

16 grade-1: 
s
x y z t     - M4 physical spacetime
a b c d e f 
x y z t     - CP2 internal symmetry space
s

Further Physical Interpretations: 
Even-Odd Clifford Dual to M4 physical spacetime:
s       a b c 
Even-Odd Clifford Dual to CP2 internal symmetry space:
d e f     s



120 grade-2: 
sx sy sz st
sa sb sc sd se sf
sx sy sz st              ss

xy xz xt                     
xa xb xc xd xe xf
xx xy xz xt              xs

yz yt                       
ya yb yc yx ye yf
yx yy yz yt              ys

zt                          
za zb zc zd ze zf
zx zy zz zt              zs

ta tb tc td te tf
tx ty tz tt              ts

ab ac ad ae af
ax ay az at              as

bc bd be bf
bx by bz bt              bs

cd ce cf
cx cy cz ct              cs

de df
dx dy dz dt              ds
ef
ex ey ez et              es
fx fy fz ft              fs
xy xz xt                 xs 
yz yt                    ys 
zt                       zs 
                         ts    



Physical Interpretations of the 120 grade-2 elements:  

28-dim D4 Spin(8) for Standard Model Gauge Groups:  

xy xz xt                     
yz yt                       
zt  
                        
xx xy xz xt |
yx yy yz yt | - This is U(4) that contains SU(3).
zx zy zz zt |   U(2) = SU(2)xU(1) arises from 
tx ty tz tt |   CP2 = SU(3)/U(2) by Batakis.

xy xz xt                
yz yt               
zt                   

28-dim D4 Spin(8) for Conformal Gravity: 

sa sb sc sd se sf

ss 

ab ac ad ae af |
bc bd be bf    | - This is Spin(2,4) Conformal Group 
cd ce cf       |   that gives
de df          |   Gravity by MacDowell-Mansouri.
ef             |

as
bs
cs
ds
es
fs



64-dim to describe 8-dim Kaluza-Klein SpaceTime: 
Consider 8-dim K-K as Octonion Spacetime 
with Octonion basis {1,i,j,k,E,I,J,K}. 
For each of the 8 x y z t x y z t Position dimensions 
there are 8 Momentum dimensions represented by 
s a b c s d e f and basis elements {1,i,j,k,E,I,J,K}. 
The a b c correspond to an SU(2) and so to {i,j,k}. 
The d e f correspond to another SU(2) and to (I,J,K}. 

8 s-terms for Real Part of Octonion SpaceTime: 
sx sy sz st
sx sy sz st   

8 s-terms for E-Imaginary Part of Octonion SpaceTime: 
xs
ys
zs
ts
xs 
ys 
zs 
ts
       
24 M4 ijkIJK components of Octonion SpaceTime:         
xa xb xc xd xe xf
ya yb yc yx ye yf
za zb zc zd ze zf
ta tb tc td te tf
       
24 CP2 ijkIJK components of Octonion SpaceTime:   
ax ay az at         
bx by bz bt           
cx cy cz ct           
dx dy dz dt            
ex ey ez et             
fx fy fz ft           



E8 is constructed from Cl(16) using grade-2 and half-Spinors
so consider Spinors of Real Clifford Algebras: 



Real Spinors (signatures (2,2) (3,1))
Cl(4) = M4(R) = 4x4 Real Matrix Algebra

Cl(8) = M16(R) (signature (0,8)) 
Cl(16) = M16(R) (x) M16(R) = M256(R) (signature (0,16))

Physically, the Real Structures describe 
High-Energy (near Planck scale) Octonionic Physics. 

Cl(4) Spinors: 
4-dim x y z t space on which M4(R) matrices act. 
With Spinors defined in terms 
of Even Subalgebra of Clifford Algebra, 
M4(R) reduces to M2(R) + M2(R) 
and Cl(4) Spinors reduce to sum of half-Spinors as
2-dim x y space plus 2-dim z t space. 

Cl(8) Spinors: 
16-dim space on which M16(R) matrices act. 
M16(R) reduces to M8(R) + M8(R) 
and Cl(8) Spinors reduce to sum of half-Spinors as
8-dim x y z t x y z t +space plus 
8-dim x y z t x y z t -space 
where Triality has been used to represent half-Spinors 
in terms of vectors x y z t x y z t that can be seen 
as Cl(4) structures. 

Cl(Cl(4)) = Cl(16) Spinors: 
256-dim space on which M256(R) matrices act. 
M256(R) reduces to M128(R) + M128(R) 
and Cl(16) Spinors (8+ + 8-)x(8+ + 8-) = 
= (64++ + 64--) + (64+- + 64-+) = 128pure + 128mixed
which reduces to sum of half-Spinors as 
128-dim pure space plus 128-dim mixed space. 
Only the pure half-Spinor 128-dim space is used to 
construct E8 = 120-dim grade-2 + 128-dim half-Spinor. 
The pure 128-dim half-Spinor 64++ + 64-- describes: 
8 covariant components of 8 Fermion Particles by 64++ 
8 covariant components of 8 AntiParticles by 64-- . 



Quaternion Spinors (signatures (0,4) (1,3) (4,0))
Cl(4) = M2(H) = 2x2 Quaternion Matrix Algebra

Cl(8) = M8(H) (signature (2,6)) 
Cl(16) = M8(H) (x) M8(H) = M128(H) (signature (4,12))

Physically, Quaternionic Structures describe 
Low-Energy (with respect to Planck scale) Physics 

which emerges after 
Octonion Symmetry is broken 

by “freezing out” a preferred Quaternion Substructure 
at the End of Inflation

so 
Quaternionic Structure is relevant for Low-Energy physics described by Cl(4) and 

observed directly by us now, 
but not relevant for Cl(8) or Cl(16) which describe High-Energy physics such as 

that of the Inflationary Era. 

Cl(4) Spinors: 
8-dim space on which M2(H) matrices act. 
With Spinors defined in terms 
of Even Subalgebra of Clifford Algebra, 
M2(H) reduces to H+H 
and Cl(4) Spinors reduce to sum of half-Spinors as
4-dim space plus 4-dim space
which enables Cl(4) to describe Fermion Particles as 
Lepton + RGB Quarks Particles by one H of H+H plus 
Lepton + RGB Quarks AntiParticles by the other H of H+H
but Cl(4) is not large enough to distingush Neutrinos 
from Electrons. To do that it should be expanded into 
Cl(6) of the Conformal Group (signature (2,4)) 
with Cl(6) = M4(H) and Even Subalgebra M2(H) + M2(H) 
giving a half-Spinor H+H for 8 Fermion Particles and 
another half-Spinor H+H for 8 Fermion AntiParticles. 
In a sense, this expands 4+4=8-dim Batakis Kaluza-Klein 
to a 6+4=10-dim CNF6 x CP2 Kaluza-Klein, 
with the M4 Minkowski M4 physical SpaceTime becoming a 
conformal CNF6 physical SpaceTime 
that is related to Segal Conformal Dark Energy. 



Higher grades of Cl(16) are: 

560 grade-3: 

1820 grade-4: 

4368 grade-5: 

8008 grade-6: 

11440 grade-7:

12870 grade-8: 

11440 grade-9: 

8008 grade-10: 

4368 grade-11: 

1820 grade-12: 

560 grade-13: 

120 grade-14: 

16 grade-15: 

1 grade-16: 



Higgs as Primitive Idempotent: 

Clifford Algebra Primitive Idempotents are described by Pertti Lounesto in his 
book Clifford Algebras and Spinors (Second Edition, LMS 286, Cambridge 2001)
in whch he said at pages 226-227 and 29:
"... Primitive idempotents and minimal left ideals An orthonormal basis of R(p,q) 
induces a basis of Cl(p,q), called the standard basis. 
Take a non-scalar element e_T, e_T^2 = 1, from the standard basis of Cl(p,q). 
Set e = (1/2)( 1 + e_T ) and f = (1/2)( 1 - e_T ), then e + f = 1 and ef = fe = 0. 
So Cl(p,q) decomposes into a sum of two left ideals
Cl(p,q) =Cl(p,q) e + Cl(p,q) f , where [ for n = p + q ] 
dim Cl(p,q) e = dim Cl(p,q) f = [dim] (1/2) Cl(p,q) = 2^(n-1).
Furthermore, 
if { e_T_1 , e_T_2 , ... , e_T_k } is a set of non-scalar basis elements 
such that e_T_i^2 = 1 and e_T_i e_T_j = e_T_j e_T_i , 
then letting the signs vary independently in the product
(1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,
one obtains 2^k idempotents which are mutually annihilating and sum up to 1. 
The Clifford algebra Cl(p,q) is thus decomposed into a direct sum of 2^k left 
ideals, and by construction, each left ideal has dimension 2^( n - k ) . 
In this way one obtains a minimal left ideal by forming a maximal product of non-
annilating and commuting idempotents.
The Radon-Hurwitz number r_i for i in Z is given by
i   0 1 2 3 4 5 6 7
r_i 0 1 2 2 3 3 3 3
and the recursion formula r_( i + 8 ) = r_ i + 4 . 
For the negative values of i one may observe that r_(-1) = -1 
and r_(-i) = 1 - i + r_( i + 2 ) for i > 1 .
r_-8 = 1 - 8 + r_10

Theorem. In the standard basis of Cl(p,q) there are always 
k = q - r_( q - p ) non-scalar elements e_T_i , e_T_i^2 = 1 , 
which commute, e_T_i e_T_j = e_T_j e_T_i , 
and generate a group of order 2^k . 

The product of the corresponding mutually non-annihilating idempotents,
f = (1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,

is primitive in Cl(p,q). 



Thus, the left ideal S = Cl(p,q) f is minimal in Cl(p,q).
Example ... In the case of R(0,7) we have k = 7 - r_7 = 4. Therefore the idempotent
f = (1/2)( 1 + e_124 ) (1/2)( 1 + e_235 ) (1/2)( 1 + e_346 ) (1/2)( 1 + e_457 )
is primitive to Cl(0,7) = 2^Mat(8,R). ...”. 

Further example of R(0,8) is discussed by Pertti Lounesto in his book 
“Spinor Valued Regular Functions in Hypercomplex Analysis” 
(Report-HTKKMAT-A154 (1979) Helsinki University of Technology) said  
[in the quote below I have changed his notation for a Clifford algebra 
from R_(p,q) to Cl(p,q)] at pages 40-42:
"... To fix a minimal left ideal V of Cl(p,q) 
we can choose a primitive idempotent f of Cl(p,q) so that V = Cl(p,q) f . 
By means of an orthonormal basis { e_1 , e_2 , ... , e_n } 
for [the grade-1 vector part of Cl(p,q)] Cl^1(p,q) we can construct 
a primitive idempotent f as follows: 
Recall that the 2^n elements
e_A = e_a_1 e_a_2 ... e_a_k , 
1 < a_1 < a_2 < ... < s_k < n
constitute a basis for Cl(p,q). ... 
dim_R V = 2^X , where X = h or X = h + 1 according as 
p - q = 0, 1, 2 mod 8 or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] . 
Select n - X elements e_A, e_A^2 = 1 , so they are pairwise commuting 
and generate a group of order 2^( n - X ) . 
Then the idempotent ...
f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) )
is primitive ... 
To prove this note that the dimension of (1/2)( 1 + e_A ) Cl(p,q) is ( 2^n ) / 2 
and so the dimension of Cl(p,q) f is ( 2^n ) / ( 2^( n - X) ) = 2^X . 
Hence,
 if there exists such an idempotent f , then f is primitive. 
To prove that such an idempotent f exists in every Clifford algebra Cl(p,q) 
we may first check the lower dimensional cases and then proceed by making use
of the isomorphism Cl(p,q) x Cl(0,8) = Cl(p, q + 8) 
and the fact that Cl(0,8) has a primitive idempotent
f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) 
= (1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 
- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )
with four factors [and where J = 12345678 ] ...
The division ring F = f Cl(p,q) f = { PSI in V | PSI f = f PSI } 
is isomorphic to R, C, or H



according as p - q = 0, 1, 2, mod 8, p - q = 3 mod 4, or p - q = 4, 5, 6 mod 8.  ...”.
In “Idempotent Structure of Clifford Alghebras” (Acta Applicandae Mathematicae 
9 (1987) 165-173) Pertti Lounesto and G. P. Wene said: 
“... An idempotent e is primitive if it is not a sum of two nonzero annihilating 
idempotents and minimal if  it is a minimal element in the set of all nonzero 
idempotents with order relation f < e if and only if ef = f = fe. 
These last two properties of an idempotent e are equivalent. An 
idempotent e is primitive if e is the only nonzero idempotent of the subring eAe. 
A subring S of A is a left ideal if ax is in S for all a in A and x in S. 
A left ideal is minimal if it does not contain properly any nonzero left ideals. 
... if S is a minimal left ideal of A, 
then either Ss = 0 or S = Ae for some idempotent e. 
Spinor spaces are minimal left ideals of a Clifford algebra. 
Any minimal left ideal S of a Clifford algebra A = Rp,q is of the form S = Ae for 
some primitive idempotent e of Rp,q. 
... if e is a primitive idempotent of Rp,q then 

e  0
0  0

is a primitive idempotent of Rp,q(2) = Rp+1,q+1 
... The maximum number of mutually annihilating primitive idempotents in the 
Clifford algebra Rp,q is 2^k where k = q - r_q-p . 
...[where]... r_i ...[is the]... Radon-Hurwitz number ... 
These mutually annihilating primitive idempotents sum up to 1. 
If mutually annihilating primitive idempotents sum up to 1, 
then in a simple ring, such a sum has always the same number of summands. 
... Lattices Generated by Idempotents
A lattice is a partially ordered set where each subset of two elements has a least 
upper bound and a greatest lower bound. Any set of idempotents of a ring A is 
partially ordered under the ordering defined by e < f if and only if ef = e = fe. 
If e and f are commuting idempotents, then ef and e + f - ef are, respectively, 
a greatest lower bound and a least upper bound relative to the partial ordering 
defined. Hence, any set of commuting idempotents generate a lattice. 
This lattice is complemented and distributive. 
...
Let e1 , e2 , ... , es in Rp,q be a set of mutually annihilating primitive idempotents 
summing up to 1. Then the set e1 , e2 , ... , es generates a complemented and 
distributive lattice of order 2^s , where s = 2^k , k = q - r_q-p
...
EXAMPLE [ I have changed the example from R3,1 to R0,8 and paraphrased ] 
In the Clifford algebra R0,8 = R(16) we have k = 8 - r_8 = 8 - 4 = 4 



and so primitive idempotents can have 4 commuting factors of type (1/2)(1 + eT) . 
Furthermore s = 2^k = 16 and so R0,8 can be represented by 16x16 matrices R(16), 
and there are 2^s = 2^16 = 65,536 commuting idempotents in the lattice generated 
by the 16 mutually annihilating primitive idempotents ... 
this lattice looks like ... a 16-dimensional analogy of the cube ...”. 

The Clifford algebra R0,8 = Cl(0,8)  is 2^8 = 16x16 = 256-dimensional with 
graded structure such that it 

is represented by the geometric structure of a simplex. 

The Spinors of R0,8 = Cl(0,8) are sqrt(256) = 16-dimensional with no simplex-
type graded structure so that it 

is represented by the geometric structure of a cube. 

248-dim E8 = 120-dim Cl(16) bivectors + 128-dim Cl(16) half-spinors and 
Cl(16) = Cl(8) x Cl(8)

so the structure of the 128-dim Cl(16) half-spinors is important for E8 
Physics. 

The Clifford algebra Cl(16) (also denoted R0,16) is the real 256x256 matrix 
algebra R(256) for which we have k = 16 - r_16 = 16 - 8 = 8
and so primitive idempotents can have 8 commuting factors of type (1/2)(1 + eT) . 
Furthermore s = 2^k = 256 and so R0,16 can be represented by 256x256 matrices 
R(256), and there are 2^s = 2^256 = 1.158 x 10^77 commuting idempotents in the 
lattice generated by the 256 mutually annihilating primitive idempotents. 

E8 lives in Cl(16) as 
248-dim E8 = 120-dim bivectors of Cl(16) + 128-dim half-spinor of Cl(16). 

Since Cl(16) bivectors are all in one grade of Cl(16) 
and Cl(16) half-spinors have no simplex-type graded structure 
E8 does not get detailed graded structure from Cl(16) gradings, 

but only the Even-Odd grading obtained by 
splitting 128-dim half-spinor into two mirror image 64-dim parts: 

E8 = 64 + 120 + 64 

E8 has only a Cl(16) half-spinor so there are in E8 Physics 2^(s/2) = 2^128 
commuting idempotents in the lattice generated by the 128 mutually 

annihilating primitive idempotents. 2^128 = about 3.4 x 10^38 the square root 
of which is about the ratio ( Hadron mass / Planck mass )^2  of the Effective 

Mass Factor for Gravity strength.



The typical Hadron mass can be thought of in terms of superposition of Pions: 

In E8 Physics, at a single spacetime vertex, a Planck-mass black hole is the Many-
Worlds quantum sum of all possible virtual first-generation particle-antiparticle 
fermion pairs permitted by the Pauli exclusion principle to live on that vertex.Once 
a Planck-mass black hole is formed, it is stable in in E8 Physics. Less mass would 
not be gravitationally bound at the vertex. More mass at the vertex would decay by 
Hawking radiation.Since Dirac fermions in 4-dimensional spacetime can be 
massive (and are massive at low enough energies for the Higgs mechanism to act), 
the Planck mass in 4-dimensional spacetime is the sum of masses of all possible 
virtual first-generation particle-antiparticle fermion pairs permitted by the Pauli 
exclusion principle. A typical combination should have several quarks, several 
antiquarks, a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons. Due to the Pauli exclusion principle, no fermion 
lepton or quark could be present at the vertex more than twice unless they are in 
the form of boson pions, colorless first-generation quark-antiquark pairs not 
subject to the Pauli exclusion principle. Of the 64 particle-antiparticle pairs, 12 are 
pions. A typical combination should have about 6 pions. 
If all the pions are independent, the typical combination should have a mass of 
0.14x6 GeV = 0.84 GeV. However, just as the pion mass of 0.14 GeV is less than 
the sum of the masses of a quark and an antiquark, pairs of oppositely charged 
pions may form a bound state of less mass than the sum of two pion masses. If 
such a bound state of oppositely charged pions has a mass as small as 0.1 GeV, and 
if the typical combination has one such pair and 4 other pions, then the typical 
combination should have a mass in the range of 0.66 GeV so that
 

sqrt( 3.4 x 10^38 ) = 1.84 x 10^19 
while Planck Mass = 1.22 x 10^19 GeV = 1.30 x 10^19 Proton Mass = 

= 1.85 x 10^19 Hadron Mass 



In terms of the Graded Structure of Cl(16) 
the 256 Cl(16) Primitive Idempotents can be understood 

in terms of graded structures of the Cl(8) and E8 substructures of Cl(16): 

The detailed E8 graded structure  8 + 28 + 56 + 64 + 56 + 28 + 8 
comes from the grades of the Cl(8) factors of Cl(16) = Cl(8)xCl(8). 

The Even 120 of E8 breaks down in terms of Cl(8) factors as 

120 = 1x28 + 8x8 + 28x1 = 28 + 64 + 28 

The Odd 128 = 64 + 64 breaks down as 

to become 
64 + 64 = 8 + 56 + 56 + 8 

Here are some details about the half-spinors of E8: 



The +half-spinors (red) and -half-spinors (green) of Cl(8) are the 8+8 = 16 
diagonal entries of the 16x16 real matrix algebra that is Cl(8), so that 
Cl(16) = Cl(8) x Cl(8) can be represented as: 

and 
the 16x16 = 256 spinors of Cl(16) (the diagonal entries of R(256)) can be 
represented as the sum of the diagonal product terms 

 + 
64+64 = 128

(these two (pure red and pure green) are the Cl(16) +half-spinor 
which decomposes physically into particles (red) and antiparticles (green)) 

  
+

 + 
64+64 = 128

(these two (mixed red and green) are the Cl(16) -half-spinor 
which do not decompose readily into particles (red) and antiparticles (green))



grade-0: 1 PurePI  

grade-1: 16 NotPI
grade-2: 120 NotPI
grade-3: 560 NotPI

grade-4: 1820 = 1792 + 14 MixedPI

                     + 14 PurePI

grade-5: 4368 NotPI
grade-6: 8008 NotPI
grade-7: 11440 NotPI

grade-8: 12870 = 12672 + 100 MixedPI  

                       +  98 PurePI

grade-9: 11440 NotPI
grade-10: 8008 NotPI 
grade-11: 4368 NotPI 

grade-12: 1820 = 1792 + 14 MixedPI

                      + 14 PurePI

grade-13: 560 NotPI 
grade-14: 120 NotPI 
grade-15: 16 NotPI 

grade-16: 1 PurePI



Only the PurePI Cl(16) +half-spinor has scalar grade-0 and pseudoscalar grade-16 

grade-0:   1 PurePI  

grade-4:  14 PurePI

grade-8:  98 PurePI

grade-12: 14 PurePI

grade-16:  1 PurePI

so it is the only half-spinor that can physically represent a Higgs scalar 
and is the only half-spinor in the E8 of E8 Physics. 

Further, for E8 to describe a consistent E8 Physics model, it must be that 
E8 = Cl(16) bivectors + Cl(16) +half-spinor 

with physical distinction between particles and antiparticles 
and that 

E8 does not contain the Cl(16) -half-spinor made up of particle/antiparticle 
mixtures. 

In the context of physics models, 
the Cl(16) -half-spinors correspond to fermion antigenerations that are not realistic 
and their omission from E8 allows E8 Physics to be chiral and realistic. 

E8 with graded structure  8 + 28 + 56 + 64 + 56 + 28 + 8  lives in Cl(16) 
as 

248-dim E8 = 120-dim bivectors of Cl(16) + 128-dim half-spinor of Cl(16). 

The two half-spinors of Cl(16) are Left Ideals of a Cl(16) Primitive Idempotent. 

Due to 8-periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) 
where x is tensor product. Let Primitive Idempotent be denoted by PI 
and J = 12345678 :  



Cl(16)PI = Cl(8)PI x Cl(8)PI

Cl(8)PI = (1/16) ( 1 + e_1248 ) ( 1 + e_2358 ) ( 1 + e_3468 ) ( 1 + e_4578 ) = 

= (1/16)( 1 
+ e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 

- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 
+ e_J ) = 

= (1/16)( 
1 + 

+ e_1248 + e_2358 + e_3468 
- e_3567 - e_4671 - e_5712

+ e_J

+ e_4578 + e_5618 + e_6728 + e_7138
 - e_6123 - e_7234 - e_1345 - e_2456

)



256-dim Cl(8) has graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
16-dim Cl(8)PI has graded structure 1 + 14 + 1 = 1 + (8+6) + 1 
16-dim Cl(8)PI = 8-dim Cl(8)PIE8 + 8-dim Cl(8)PInotE8 
where 
8-dim Cl(8)PIE8 has graded structure of only 8 in the middle grade
plus 
8-dim Cl(8)PInotE8 has graded structure 1 + 6 + 1
8-dim Cl(8)PIE8 is contained in the middle 64 of E8 graded structure 
8 + 28 + 56 + 64 + 56 + 28 + 8
so that 
since the physical interpretation of the middle 64 is 
8 momentum components of 8-dim position spacetime 
the 8-dim Cl(8)PIE8 corresponds to a one-component field over 8-dim spacetime 
and 
therefore Cl(8)PIE8 describes a scalar field over 8-dim spacetime 
and so a Higgs field in E8 Physics spacetime. 

8-dim Cl(8)PInotE8 with graded structure 1 + 6 + 1 
corresponds to the part of Cl(8)PI that is in Cl(8) but not in E8 
so that 

Cl(8) with graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1  
= 

Cl(8)PInotE8 with graded structure 1 + 6 + 1 
+ 

E8 with graded structure 8 + 28 + 56 + 64 + 56 + 28 + 8
and 
therefore Cl(8)PInotE8 describes the Clifford algebra structure beyond E8 
(1 scalar and 6 middle-grade and 1 pseudoscalar) 
that produces the half-spinors that belong to E8 
and 
therefore describes the coupling between the Higgs field and half-spinor Fermions. 

The Higgs-Fermion coupling, below the freezing out of a preferred Quaternionic 
substructure of 8-dim Octonionic E8 Physics spacetime, produces 
the Mayer Mechanism Higgs field of 8-dim Batakis Kaluza-Klein spacetime. 

The Higgs-Fermion coupling, below ElectroWeak Symmetry Breaking Energy, 
gives mass to Fermions. 



Since the 128-dim half-spinor part of E8 comes from 
Cl(16)PI = Cl(8)PI x Cl(8)PI

the E8 Higgs-Fermion is based on 
two copies (one from each Cl(8)PI factor) of a scalar Higgs field over 

spacetime 
so that 

two copies of Cl(8)PIE8 show that the E8 Physics Higgs field is 
a scalar doublet. 

As Cottingham and Greenwood said in their book “An Introduction to the 
Standard Model of Particle Physics” (2nd ed, Cambridge 2007): 
“... Higgs ... mechanism ...[uses]... a complex scalar field ... [i]n place of [which]... 
we [can] have two coupled real scalar fields ...”. 

As Steven Weinberg said in his book “The Quantum Theory of Fields, v. II” 
(Cambridge 1996 at pages 317-318 and 356):
“... With only a single type of scalar doublet, there is just one ... term that satisfies 
SU(2) and Lorentz invariance ... At energies below the electroweak breaking scale, 
this yields an effective interaction ... this gives lepton number non-conserving 
neutrino masses at most of order (300 GeV)^2 / M ... For instance, 
in the so-called see-saw mecanism, a neutrino mass of this order 
would be produced by exchange of a heavy neutral lepton of mass M ... 
M is expected to be of order 10^15 - 10^18 GeV, 
so we would expect neutrino masses in the range 10^(-4) - 10^(-1) ... 
A similar analysis shows that there are interactions of dimensionality six 
that violate both baryon and lepton number conservation, involving 
three quark fields and one lepton field. Such interactions would have 
coupling constants of order M^(-2), and would lead to processes like 
proton decay, with rates proportional to M^(-4). ...”. 

and 

the part of the Cl(16) Primitive Idempotent that is not in the E8 in Cl(16) 
is the product Cl(8)PInotE8 x Cl(8)PInotE8 of two copies of Cl(8)PInotE8 
each copy having graded structure 1 + 6 + 1 (grades 0 and 4 and 8) 
so that 
the part of the Cl(16) Primitive Idempotent that is not in the E8 in Cl(16) 
has graded structure 1 + 12 + 38 + 12 + 1 (grades 0 and 4 and 8 and 12 and 16). 
The total dimension of those Cl(16) grades are: 
1 and 1820 and 128870 and 1820 and 1. 



Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

Greg Trayling and W. E. Baylis in Chapter 34 of “Clifford Algebras - Applications 
to Mathematics, Physics, and Engineering”, 2004, Proceedings of 2002 Cookeville 
Conference on Clifford Algebras, ed. by Rafal Ablamowicz 
(see also hep-th/0103137) said: 
“... the exact gauge symmetries U(1)Y x SU(2)L x SU(3)C of the minimal standard 
model arise ...[from]... symmetries of ... a ... space with ... four extra spacelike 
dimensions ... 
[ compare the Batakis M4xCP2   4+4=8-dimensional Kaluza-Klein model ]...
Rather than embed the gauge broups into some master group, we infix the Dirac 
algebra into the ... Clifford algebra Cl(7)  ...[in which]... the unit vectors 
e1 ,e2 , ... , e7 are chosen to represent ... spacelike directions ... 
We further choose e1 , e2 , e3 to represent ... physical space and ... 
e4 , e5 , e6 , e7 to ... represent ... four ...dimensions ... orthogonal to physical space 
... [ compare the Cl(8) of E8 Physics which is represented by 16x16 matrices with 
two 8-dimensional half-spinor spaces and in which the 8 unit vectors 
e0 , e1 ,e2 , ... , e7 represent Batakis 8-dimensional spacetime M4xCP2 where 
e0 , e1 ,e2 , e3   represents M4 and   e4 , e5 ,e6 , e7   represents CP2 ]...
To describe one generation of the standard model, we use the algebraic spinor 
PSI in Cl(7) ... there are eight independent primitive idempotents that can each be 
used to reduce PSI to a spinor representing a fermion doublet ... 
Each of the eight ... primitive idempotents  ... projects PSI onto one of eight 
minimal left ideals of Cl(7) ...
[ compare the 8+8 = 16 primitive idempotents of Cl(8) which correspond to 8 first-
generation fermion particles and their 8 antiparticles ] ...
we previously disregarded the higher-dimensional vector components ... This ... 
vector space ... then ... affords a natural inclusion of the minimal Higgs field ... 
The Higgs field ... arises here simply as a coupling to the higher-dimensional 
vector components ...”. 

[ compare the E8 Physics model relationship between the Higgs and the Cl(8) 
primitive idempotents which live in grades 0 and 4 and 8 of Cl(8) ] 



Klaus Dietz in arXiv quant-ph/0601013 said:
“...  m-Qubit states are embedded in Cl(2m) Clifford algebra. ... 
This ... allows us to arrange the 2^(2m) - 1 real coordinates of a m-Qubit state in 
multidimensional arrays which are shown to ‘transforn\m’ as O(2m) tensors ... 
A hermitian 2^m x 2^m matrix requires 2^(2m) real numbers for a complete 
parameterization. Thus m-qubit states can be expanded in terms of I and the 
products introduced. Clifford numbers are the starting point for the construction of 
a basis in R-linear space of hermitian matrices: 
this basis is construed as a Clifford algebra Cl(2m) ...”. 

Stephanie Wehner in arXiv 0806.3483 said: 
“... A Clifford algebra of n generators is isomorphic to a ... algebra of matrices of 
size 2^(n/2) x 2^(n/2) for n even ... 
we can view the operators G1 , ... , G2n as 2n orthogonal vectors forming a basis 
for a 2n-dimensional real vector space R2n ... 
each operator Gi has exactly two eigenvalues +/-1 ... 
we can express each Gi as Gi = G0i - G1i 
where G0i and G1i are projectors onto the positive and negative eigenspace of Gi 
... for all i,j with i =/= j   Tr(GiGj) = (1/2)Tr(GiGj + GjGi) = 0 
that is all such operators are orthogonal with respect to the Hilbert-Schmidt inner 
product ... the collection of operators 
1 
Gj                                      (1 < j < 2n)
Gjk := iGjGk                     (1 < j < k < 2n)
Gjkl := GjGkGl                 (1 < j < k < l < 2n)
...
G12...(2n) := iG1G2 ... G2n =: G0
forms an orthogonal basis for ... the d x d matrices ... with d = 2^n ...
We saw ... how to construct such a basis ... based on mutually unbiased bases ... 
the well-known Pauli basis, given by the 2^(2n) elements of the form 
Bj = B1j x ...[tensor product]... x Bnj with Bij in { I , sx , sy , sz } ... 
we obtain a whole range of ... statements as we can find different sets of 2n anti-
commuting matrices within the entire set of 2^(2n) basis elements ... 
the subspace spanned by the elements G1 , ... , G2n plays a special role ... 
when considering the state minimizing our uncertainty relation, 
only the 1-vector coefficients play any role. The other coefficients do not 
contribute at all to the minimization problem. ... 
Anti-commuting Clifford observables obey the strongest possible uncertainty 
relation for the von Neumann entropy: if we have no uncertainty for one of 
the measurements, we have maximum uncertainty for all others. ...”. 



Monique Combescure in quant-ph/060509, arXiv 0710.5642 and 0710.5643 said: 
“... two basic unitary d x d matrices U , V ...  constructed by Schwinger ... q := exp
( 2 i pi / d ) ... are of the following form: 

... the matrices U and V are called 
“generalized Pauli matrices on d-state quantum systems” ... 
U, V generate the discrete Weyl-Heisenberg group ... U, V allows to find MUB’s ... 
in dimension d there is at most d+1 MUB, and exactly d + 1 for d a prime number 
...
A d x d matrix C is called circulant ... if all its rows and columns are successive 
circular permutations of the first ... the theory of circulant matrices allows to 
recover the result that there exists p + 1 Mutually Unbiased Bases in dimension p, 
p being a... prime number ... Then the MUB problem reduces to exhibit a circulant 
matrix C which is a unitary Hadamard matrix, such that its powers are also 
circulant unitary Hadamard matrices. Then using Discrete Fourier Transform Fd 
which diagonalizes all circulant matrices, we have shown that a MUB in that case 
is just provided by the set of column vectors of the set of matrices 
{ Fd, 1, C, C2, ... , C(d-1) } 
... 
the theory of block-circulant matrices with circulant blocks allows to show ... 
that if d = p^n ( p a prime number, n any integer ) 
there exists d + 1 mutually Unbiased Bases in Cd ...”. 



Stephen Brierley, Stefan Weigert, and Ingemar Bengtsson in arXiv 0907.4097 said: 
“... All complex Hadamard matrices in dimensions two to five are known ...
In dimension three there is ... only one dephased complex Hadamard matrix up to 
equivalence. It is given by the ( 3 x 3 ) discrete Fourier matrix 

defining w = exp( 2 pi i / 3 ) 
... 
In dimension d = 4 , all 4 x 4 complex Hadamard matrices are equivalent to a 
member of the ... one-parameter family of complex Hadamard matrices ... 

... There is one three-parameter family of triples ... 
Only one set of four MU bases exists ... 
there is a unique way to a construct five MU bases which is easily seen to be 
equivalent to the standard construction of a complete set of MU bases ... d = 4 ...

... The notion of equivalence used in this paper ... is mathematical in nature ... 
Motivated by experiments, there is a finer equivalence of complete sets of MU 
bases based on the entanglement structure of the states contained in each basis ... 
For dimensions that are a power of two, a complete set of MU bases can be 
realized using Pauli operators acting on each two-dimensional subsystem.
Two sets of MU bases are then called equivalent when they can be factored into the 
same number of subsystems. For d = 2, 4 this notion of equivalence also leads to a 
unique set of (d + 1) MU bases. However, for d = 8, 16, . . . complete sets of MU 
bases can have different entanglement structures even though they are equivalent 
up to an overall unitary transformation ...”. 



P. Dita in arXiv 1002.4933 said: 
“... Mutually unbiased bases (MUBs) constitute a basic concept of quantum 
information ... Its origin is in the Schwinger paper ... “Unitary operator bases”, 
Proc.Nat. Acad. Sci.USA, 46 570-579 (1960) ...  
Two orthonormal bases in Cd, A = (a1, . . . , ad) and B = (b1, . . . , bd), are called 
MUBs if ... the product A B* of the two complex Hadamard matrices generated by 
A and B is again a Hadamard matrix, where * denotes the Hermitian conjugate ... 
The technique for getting MUBs for p prime was given by Schwinger ... who made 
use of the properties of the Heisenberg-Weyl group 
... 
[ in this paper ] An analytical method for getting new complex Hadamard matrices 
by using mutually unbiased bases and a nonlinear doubling formula is provided. 
The method is illustrated with the n = 4 case that leads to a rich family of eight-
dimensional Hadamard matrices that depend on five arbitrary phases ... The ... 
matrices are new ... the only [ prior ] known result parametrized by five phases is 
the [ n = 8 ] complex Hadamard matrix stemming from the Fourier matrix F8 
... 
real Sylvester-Hadamard matrices ...[ have a ]... solution for n = 8 ... 

... for real Hadamard matrices with dimension d = 2, 4, 8, 12 there is only one 
matrix under the usual equivalence ... there is an other type of matrix 
equivalence ... two matrices ... are equivalent if and only if they have the same 
spectrum ... However a simple spectral computation of the h1, h2, h3, h4 matrices 
shows that only the matrices h1 and h3 are equivalent, and h1 is not equivalent to 
h2 and h4, nor h2 is equivalent to h4 ...[ so that ]... we do not suggest the use of the 
new equivalence ... for real Hadamard matrices ... because it will cause dramatic 
changes in the field ...”. 



Standard Model Higgs compared to E8 Physics Higgs 

The conventional Standard Model has structure: 
spacetime is a base manifold;  
particles are representations of gauge groups 
     gauge bosons are in the adjoint representation
     fermions are in other representations (analagous to spinor)
     Higgs boson is in scalar representation. 

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure 
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8): 
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints) 
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints) 
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors. 

There is no room for a fundamental Higgs in the E8 of E8 Physics. 
However, 
for E8 Physics to include the observed results of the Standard Model 
it must have something that acts like the Standard Model Higgs 
even though it will NOT be a fundamental particle. 

To see how the E8 Physics Higgs works, 
embed E8 into the 256-dimensional real Clifford algebra Cl(8): 

Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed 
into two 8-dimensional half-spinor parts each of which is related by Triality 
to 8-dimensional spacetime and has Octonionic structure. In that decomposition: 
the 1+6+1 = (1+3)+(3+1) is related to two copies of 
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure 
and 
the 8 = 4+4 is related to two copies of 
a 4-dimensional Co-Associative subspace of the Octonionic structure 
(see the book “Spinors and Calibrations” by F. Reese Harvey) 



The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
when combined with the 240 E8 Root Vectors 
forms the full 248-dimensional E8. 
It represents a Cartan subalgebra of the E8 Lie algebra. 

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is the Higgs of E8 Physics. 

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent 
represent: 

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron 
so 
the E8 Higgs effectively creates/annihilates the fundamental fermions and 

the E8 Higgs is effectively a condensate of fundamental fermions. 

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces, 
by freezing out a preferred 4-dim Associative Quaternionic subspace, 
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2 
with 4-dim M4 physical spacetime. 

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent 
includes the Cl(8) grade-0 scalar 1 
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime 
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar 
(or pseudoscalar) and in that respect is similar to Standard Model Higgs. 

Not only does the E8 Higgs fermion condensate transform with respect 
to 4-dim physical spacetime like the Standard Model Higgs but 

the geometry of the reduction from 8-dim Octonionic spacetime 
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives

E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure. 

Since the second and third fermion generations emerge dynamically from the 
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated 
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate. 
Since the Truth Quark is so much more massive that the other fermions, 

the E8 Higgs is effectively a Truth Quark condensate. 
When Triviality and Vacuum Stability are taken into account, 

the E8 Higgs and Truth Quark system has 3 mass states. 



Since it creates/annihilates Fermions, 
the (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is a Fermionic Condensate Higgs structure.
The creation/annihilation operators have graded structure similar to part of a 
Heisenberg algebra

64 + 0 + 64

Since it creates/annihilates the 8-dimensional SpaceTime 
represented by the Cartan Subalgebra of the E8 Lie Algebra, 
the 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
is a Bosonic Condensate Spacetime structure. 
The creation/annihilation operators correspond to position-momentum related by 
Fourier Transform and to an 8x8 = 64-dimensional U(8) 

E8 has two D4 Lie subalgebras D4 and D4* related by Fourier Transform: 
 28-dimensional D4 acting on M4 4-dim Physical SpaceTime and containing
 a Spin(2,4) subalgebra for Conformal MacDowell-Mansouri Gravity; 
 and
 28-dimensional D4* acting on CP2 Internal Symmetry Space and containing 
 a U(4) subalgebra for the Batakis Standard Model gauge groups. 

Taken together, the D4 and U(8) and D4* have graded structure 

28 + 64 + 28 

that breaks down into a semi-simple 63-dimensional SU(8) 

63

and a Heisenberg Algebra 
28 + 1 + 28

When the Fermionic 64 + 0 + 64 is added, the Heisenberg Algebra becomes 

92 + 1 + 92 

and the total 92 + U(8) + 92 is seen to be the contraction of E8 into the 
semidirect product of semisimple SU(8) and Heisenberg Algebra 92 + U(1 ) + 92 



Robert Hermann in “Lie Groups for Physicists” (Benjamin 1966) said: 
“... Let G be a Lie group ... imbed G into the associative algebra U(G) ... the 
universal ... enveloping algebra ...  
the “polynomials” of the .. basis [elements] of G ... form a basis for U(G) ... 
the center of U(G) ...[is]... the Casimir operators of G ...[whose]... number ...[is]... 
equal to ... the dimension of its Cartan subalgebras ... 
every polynomial ... invariant under  AdG ... arise[s] ... from a Casimir operator ... 
when G is semisimple, Ad G acting on G admits an invariant polynomial of degree 
2 ... the Killing form ... This is the simplest such Casimir operator
 ...   
there is a group-theoretical construction which in certain situations reduces to the 
Fourier transform. To describe it, we need ... a Lie group G, two subgroups L and 
H of G, and linear representations ... of L and H ... on a vector space U, which 
determines vector bundles E and E’  over G/L and G/H. ...
A cross section PSI of ... E’ over G/H is an eigenvector of each Casimir operator of 
U(G) .... its transform PSI*, considered as a function on G/K, is also an 
eigenfunction of each Casimir operator of U(G). ...”. 

Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and 
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77) said: 
“... it is of interest to analyze whether ... semidirect products ... of semisimple and 
Heisenberg Lie algebras ... appear as contractions of semisimple Lie algebras ... 
Let s be a ... semisimple Lie algebra. For the indecomposable semidirect product 
g = s + Hn the number of Casimir operators is given by N(g) = rank(s) + 1 
... In some sense, the Levi subalgebra s determines these Casimir invariants, 
to which the central charge (the generator of the centre of the Heisenberg algebra) 
is added. ... the quadratic Casimir operator will always contract onto the square of 
the centre generator of the Heisenberg algebra ... 
... We have classified all contractions of complex simple exceptional Lie algebras 
onto semidirect products ... s + h_N ... of semisimple and Heisenberg algebras. 
An analogous procedure holds for the real forms of the exceptional algebras ... 
Contractions of E8 ... E8 contains D8 contains A7 ...[ and for E8 ]... N = 92 
... This reduction gives rise to the contraction ...[ E8 to A7 + H92 ]... 
E8 ... has primitive Casimir operators ... of degrees ...[ 2,8,12,14,18,20,24,30 ]... 
D8 ... has primitive Casimir operators ... of degrees ...[ 2,4,6,8,10,12,14,8 ]... 
A7 ... has primitive Casimir operators ... of degrees ...[ 2,3,4,5,6,7,8 ]...”.



The E8 primitive Casimirs 2 ,8, 12, 14, 18, 20, 24, 30 contract as follows: 

2 to the center U(1) of H92. 
8, 12, 14 to the 8, 12, 14 of D8 and to the 4=8/2, 6=12/2, 7=14/2 of A7 

18, 20, 24, 30 to the 4=18-14, 6=20-14, 10=24-14, 8=(1/2)(30-14) of D8 
                       and to the 2=4/2, 3=6/2, 5=10/2, 8 of A7

The 2, 8, 12, 14 of E8 are dual to the 30, 24, 20, 18 of E8 such that 
2+30 = 8+24 = 12+20 = 14+18 = 32.

The E8 primitive Casimirs correspond to the Cartan subalgebras of E8 and of D8 
and also to 8-dim Spacetime and 4+4-dim Batakis Kaluza-Klein M4 x CP2

The 2, 8, 12, 14 Casimirs of E8 correspond to 
the (1+3)-dim M4 Batakis Physical Spacetime

The 18, 20, 24, 30 Casimirs of E8 correspond to 
the 4-dim CP2 Batakis Internal Symmetry Space

Weyl Symmetric Polynomial Degrees and Topological Types: 

E8:
degrees - 2, 8, 12, 14, 18, 20, 24, 30  

note that 1, 7, 11, 13, 17, 19, 23, and 29 are all relatively prime to 30 
type - 3, 15, 23, 27, 35, 39, 47, 59; center = Z1 = 1 = trivial

D8 Spin(16):
degrees - 2, 4, 6, 8, 10, 12, 14, 8

type - 3, 7, 11, 15, 19, 23, 27, 15; center = Z2 + Z2

A7 SU(8):
degrees - 2, 3, 4, 5, 6, 7, 8

type - 3, 5, 7, 9, 11, 13, 15; center = Z8 



Luis J. Boya has written a beautiful paper “Problems in Lie Group Theory” 
math-ph/0212067 and here are a few of the interesting things he says:

"... Given a Lie group in a series G(n) ... how is the group G(n+1) constructed?

For the orthogonal series (Bn and Dn) ... given O(n) acting on itself, that is, the 
adjoint (adj) representation, and the vector representation, n, ... 
Adj O(n) + Vect O(n) -> Adj O(n+1) ...

For the unitary series SU(n) ... Adj SU(n) + Id + n + n* = Adj SU(n+1) ...

For the symplectic series 
Sp(n) = Cn ... Adj Sp(n) + Adj Sp(1) + 2( n + n* ) = Adj Sp(n+1) ...

For G2 ... Adj SU(3) + n + n* -> G2 ...[ in addition, I conjecture the existence of 
an alternate construction: Adj O(4) + Vect O(4) + Spin O(4) = G2 , 
where Spin O(4) is its Spin representation, a notation that I will continue to use in 
the rest of this quotation instead of the notation Spin(4) that Boya uses, because I 
want to reserve the notation Spin(4) for the covering group of SO(4). Note that 
Spin O(n) for even n is reducible to two copies of mirror image half-spinor 
representations half-Spin O(n) ]...

For the exceptional groups, the F4 & E series ...

• Adj SO(9) + Spin O(9) -> Adj F4 (36+16=52)
• Adj SO(10) + Spin O(10) + Id -> Adj E6 (45+32+1=78)
• Adj SO(12) + Spin O(12) + Sp(1) -> Adj E7 (66+64+3=133)
• Adj SO(16) + [half-]Spin O(16) -> Adj E8 ([120+128=248])

Notice that 8+1 , 8+2 , 8+4 , and 8+8 appear. In this sense the octonions appear as 
a "second coming " of the reals, completed with the spin, not the vector irrep. ... 
This confirms that the F4 E6-7-8 corresponds to 
the octo, octo-complex, octo-quater and octo-octo birings,
 as the Freudenthal Magic Square confirms. ...
Another ... question ... is the geometry associated to the exceptional groups ... 
Are we happy with G2 as the automorphism group of the octonions, F4 as the 
isometry of the [octonion] projective plane, E6 (in a noncompact form) as the 
collineations of the same, and E7 resp. E8 as examples of symplectic resp. 
metasymplectic geometries? ... one would like to understand the exceptional 
groups ... as automorphism groups of some natural geometric objects. ...



The gross topology of Lie groups is well-known. The non-compact case reduces to 
compact times an euclidean space (Malcev-Iwasawa). The compact case is reduced 
to a finite factor, a Torus, and a semisimple compact Lie group. 
H. Hopf determined in 1941 that the real homology of simple compact Lie groups 
is that of a product of odd spheres ... 
The exponents of a Lie group are the numbers i such 
that S(2i+1) is an allowed sphere ...
neither the U-series nor the Sp-series have torsion. 
The exponents ... for U(n) ... are 0, 1, ... , n-1 ... and jump by two in Sp(n).

But for the orthogonal series one has to consider some Stiefel manifolds instead of 
spheres, which have the same real homology ... 
It ... introduces (preciesely) 2-torsion: 
in fact, Spin(n), n>7 and SO(n), n>3, have 2-torsion. 
The low cases Spin(3,4,5,6) coincide 
with Sp(1), Sp(1)xSp(1), Sp(2) and SU(4) , and have no torsion.

For ... G2 ... SU(2) -> G2 -> M11 ... where M11 is again a Steifel manifold, 
with real homology like S11, but with 2-torsion ...

For F4 we do not get the sphere structure from any irrep, 
and in fact F4 has 2- and 3-torsion. ...

2- and 3-torsion appears in ... E6 and E7 ...

E8 has 2-, 3- and 5-torsion ... 
The Coxeter number of (dim - rank) of E8 is 30 = 2 x 3 x 5 , 
in fact a mnemonic for the exponents of E8 is:
they are the coprimes up to 30, namely (1,7,11,13,17,19,23,29) ... 
The first perfect numbers are 6, 28, and 492, 
associated to the primes 2, 3 and 5 (... Mersenne numbers ...) ... 
496 = dim O(32) = dim E(8) x E(8) . Why the square? 

It also happens in O(4) , dim = 6 (prime 2), as O(4) ...[is like]... O(3) x O(3) ; 
even O(8) [dim = 28] (prime 3) is like S7 x S7 x G2 ...



The sphere structure of compact simple Lie groups has a curious "capicua" ... 
Catalan word ( cap i cua 0 = head and tail ) ... form: 
the exponents are symmetric from each end; for example ...

exponents of E6: 1,4,5,7,8,11. Differences: 3,1,2,1,3

exponents of E7: 1,5,7,9,11,13,17. Differences: 4,2,2,2,2,4 ...

exponents of E8 ... 1,7,11,13,17,19,23,29 ...[ Differences 6,4,2,4,2,4,6 ]...

The real homology algebra of a simple Lie group is a Grassmann algebra, 
as it is generated by odd (i.e., anticommutative) elements. 
However, from them we can get, in the enveloping algebra, 
multilinear symmetric forms, one for each generator; ... 
in physics they are called Casimir invariants, 
in mathematics the invariants of the Weyl group ...".

Martin Cederwall and Jakob Palmkvist, in "The octic E8 invariant" 
hep-th/0702024, say:

"... The largest of the finite-dimensional exceptional Lie groups, E8, with Lie 
algebra e8, is an interesting object ... its root lattice is the unique even self-dual 
lattice in eight dimensions (in euclidean space, even self-dual lattices only exist in 
dimension 8n). ... Because of self-duality, there is only one conjugacy class of 
representations, the weight lattice equals the root lattice, and there is no 
"fundamental" representation smaller than the adjoint. ... 
Anything resembling a tensor formalism is completely lacking. A basic ingredient 
in a tensor calculus is a set of invariant tensors, or "Clebsch-Gordan coefficients". 
The only invariant tensors that are known explicitly for E8 are the Killing metric 
and the structure constants ...

The goal of this paper is to take a first step towards a tensor formalism for E8 by 
explicitly constructing an invariant tensor with eight symmetric adjoint indices. ... 

On the mathematical side, the disturbing absence of a concrete expression for this 
tensor is unique among the finite-dimensional Lie groups. Even for the smaller 
exceptional algebras g2, f4, e6 and e7, all invariant tensors are accessible in 
explicit forms, due to the existence of "fundamental" representations smaller than 
the adjoint and to the connections with octonions and Jordan algebras. ...



The orders of Casimir invariants are known for all finite-dimensional semi-simple 
Lie algebras. They are polynomials in U(g), the universal enveloping algebra of g, 
of the form t_(A1...Ak) T^(A1 . . . TAk ), where t is a symmetric invariant tensor 
and T are generators of the algebra, and they generate the center U(g)^(g) of U(g). 

The Harish-Chandra homomorphism is the restriction of an element in U(g)^(g) to 
a polynomial in the Cartan subalgebra h, which will be invariant under the Weyl 
group W(g) of g. 

Due to the fact that the Harish-Chandra homomorphism is an isomorphism 
from U(g)^(g) to U(h) W(g) one may equivalently consider 
finding a basis of generators for the latter, a much easier problem. 
The orders of the invariants follow more or less directly 
from a diagonalisation of the Coxeter element, 
the product of the simple Weyl reflections ...

In the case of e8, the center U(e8)^(e8) of the universal enveloping subalgebra is 
generated by elements of orders 2, 8, 12, 14, 18, 20, 24 and 30. 
The quadratic and octic invariants correspond to primitive invariant tensors in 
terms of which the higher ones should be expressible. ... 
the explicit form of the octic invariant is previously not known ...

E8 has a number of maximal subgroups, but one of them, Spin(16)/Z2, is natural 
for several reasons. 
Considering calculational complexity, 
this is the subgroup that leads to the smallest number of terms in the Ansatz. 

Considering the connection to the Harish-Chandra homomorphism, 
K = Spin(16)/Z2 is the maximal compact subgroup of the split form G = E8(8). 

The Weyl group is a discrete subgroup of K, 
and the Cartan subalgebra h lies entirely in the coset directions g/k ...

We thus consider the decomposition of the adjoint representation of E8 into 
representations of the maximal subgroup Spin(16)/Z2. 

The adjoint decomposes into the adjoint 120 and a chiral spinor 128. ...



Our convention for chirality is GAMMA_(a1...a16) PHI = + e_(a1...a16) PHI . 

The e8 algebra becomes ( 2.1 )

[ T^(ab) , T^(cd) ] = 2 delta^([a)_([c) T^(b])_(d]) ,
[ T^(ab) , PHI^(alpha) ] = (1/4) ( GAMMA^(ab) PHI )^(alpha) ,

[ PHI^(alpha) , PHI^(alpha) ] = (1/8) ( GAMMA_(ab) )^(alpha beta) T^(ab) ,

... The coefficients in the first and second commutators are related 
by the so(16) algebra. The normalisation of the last commutator is free, 
but is fixed by the choice for the quadratic invariant, which for the case above is

X2 = (1/2) T_(ab) T^(ab) + PHI_(alpha) PHI^(alpha) .

Spinor and vector indices are raised and lowered with delta . 
Equation (2.1) describes the compact real form, E8(-248) .

By letting PHI -> i PHI one gets E8(8), 
where the spinor generators are non-compact, 
which is the real form relevant as duality symmetry in three dimensions 
(other real forms contain a non-compact Spin(16)/Z2 subgroup).

The Jacobi identities are satisfied thanks to the Fierz identity

( GAMMA_(ab)_[(alpha beta) ( GAMMA_(ab )_(alpha beta)] = 0 ,

which is satisfied for so(8) with chiral spinors, so(9), and so(16) with chiral spinors
( in the former cases the algebras are so(9), due to triality, and f4 ).

The Harish-Chandra homomorphism tells us that the "heart" of the invariant 
lies in an octic Weyl-invariant of the Cartan subalgebra. 
A first step may be to lift it to a unique Spin(16)/Z2-invariant in the spinor, 
corresponding to applying the isomorphism fÅ|1 above.
 It is gratifying to verify ... that there is indeed an octic invariant 
( other than ( PHI PHI )^4 ), and that no such invariant exists at lower order. ... 

Forming an element of an irreducible representation containing a number of 
spinors involves symmetrisations and subtraction of traces, which can be rather 
complicated. This becomes even more pronounced when we are dealing with 
transformation ... under the spinor generators, which will transform as spinors. 



Then irreducibility also involves gamma-trace conditions. ... The transformation ... 
under the action of the spinorial generator is an so(16) spinor. The vanishing of this 
spinor is equivalent to e8 invariance. The spinorial generator acts similarly to a 
supersymmetry generator on a superfield ... The final result for the octic invariant 
is, up to an overall multiplicative constant:

...”.



E8 Root Vector Physical Interpretations 

Here is an explicit enumeration of the E8 Root Vector vertices 
with coordinates for a specific E8 lattice and my physical 
interpretation of each with illustrations using a cube-type 
projection of the 240 E8 Root Vector vertices: 

E8 248 generators: 240 Root Vectors + 8 in Cartan Subalgebra   

220 generators are used to construct a CG + SM Lagrangian 
CG = Conformal Gravity U(2,2)   SM = Standard Model SU(3)xU(2).

All 248 = 28 + 220 are used to construct a Quantum Heisenberg-
type algebra that arises from the maximal contraction of E8: 

E8 -> SL(8) + h_92
SL(8) is 63-dimensional and h_92 is 92+1+92 = 185-dimensional. 
First 92: 64 fermion particle + 16 CG + 12 h92DualSM
Dual 92: 64 fermion antiparticle + 12 SM + 16 h92DualCG  



Spacetime                                64 of the 248

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    

(±1 ±i       ±e ±ie         )/2
(±1    ±j    ±e     ±je     )/2
(±1       ±k ±e         ±ke )/2

The 64 correspond to 8 position x 8 momentum coordinates
in a 4+4 = 8-dim Kaluza-Klein spacetime
with 4-dim Minkowski physical spacetime 
plus 4-dim Internal Symmetry Space



Fermion Particles                        64 of the 248
(first generation)

(-1             ±ie ±je ±ke )/2    electron         8 components
(-1    ±j ±k    ±ie         )/2    red up quark     8 components 
(-1 ±i    ±k        ±je     )/2    green up quark   8 components
(-1 ±i ±j               ±ke )/2    blue up quark    8 components 

(   ±i ±j ±k -e             )/2    neutrino         8 components
(   ±i       -e     ±je ±ke )/2    red down quark   8 components 
(      ±j    -e ±ie     ±ke )/2    green down quark 8 components
(         ±k -e ±ie ±je     )/2    blue down quark  8 components

The 64 correspond to 8 spacetime components of 8 fundamental 
fermion particles. The 8 components of each fermion are 
determined by the signs of the i/ie and j/je and k/ke 
as follows: 

+++   1-component        ---   e-component
++-   i-component        --+   ie-component
+-+   j-component        -+-   je-component
-++   k-component        +--   ke-component

All fermion particles are fundamentally left-handed. Right-
handed states only emerge due to massive states moving slower 
than the speed of light. Second and third generations of 
fermions emerge dynamically from the splitting of 8-dim Octonion 
spacetime into 4+4 = 8-dim Kaluza-Klein.



Fermion AntiParticles                    64 of the 248
(first generation)

(-1             ±ie ±je ±ke )/2 positron             8 components
(-1    ±j ±k    ±ie         )/2 red up antiquark     8 components 
(-1 ±i    ±k        ±je     )/2 green up antiquark   8 components
(-1 ±i ±j               ±ke )/2 blue up antiquark    8 components 

(   ±i ±j ±k -e             )/2 antineutrino         8 components
(   ±i       -e     ±je ±ke )/2 red down antiquark   8 components 
(      ±j    -e ±ie     ±ke )/2 green down antiquark 8 components
(         ±k -e ±ie ±je     )/2 blue down antiquark  8 components

The 64 correspond to 8 spacetime components of 8 fundamental 
fermion antiparticles. The 8 components of each fermion are 
determined by the signs of the i/ie and j/je and k/ke 
as follows: 

+++   1-component        ---   e-component
++-   i-component        --+   ie-component
+-+   j-component        -+-   je-component
-++   k-component        +--   ke-component

All fermion particles are fundamentally left-handed. Right-
handed states only emerge due to massive states moving slower 
than the speed of light. Second and third generations of 
fermions emerge dynamically from the splitting of 8-dim Octonion 
spacetime into 4+4 = 8-dim Kaluza-Klein.



Standard Model SU(3)xSU(2)xU(1) generators are in 
the 16 root vectors (magenta) plus 4 Cartan Subalgebra elements.

Conformal Spin(2,4) MacDowell-Mansouri Gravity generators are in 
the 32 root vectors (cyan) plus 4 Cartan Subalgebra elements.
                                
Those 16+32 = 48 Root Vectors can also be seen as 
24 (yellow) + 24 (orange) of the two D4 subalgebras of E8. 

(    ±i ±j       ±ie ±je     )/2
(       ±j ±k        ±je ±ke )/2
(    ±i    ±k    ±ie     ±ke )/2



16 Standard Model Root Vector Generators: 

(    +i +j       +ie +je     )/2  W+ boson

(    +i +j       +ie -je     )/2  h92DualW+
(    +i +j       -ie +je     )/2  h92DualGlrg
(    +i -j       +ie +je     )/2  h92DualGlcm
(    -i +j       +ie +je     )/2  h92DualGlgm

(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc

(    -i -j       -ie +je     )/2  h92DualW-
(    -i -j       +ie -je     )/2  h92DualGlmy
(    -i +j       -ie -je     )/2  h92DualGlbr
(    +i -j       -ie -je     )/2  h92DualGlyc

(    -i -j       -ie -je     )/2  W- boson

4 Cartan = gamma and W0 and gluon_rgb and gluon_cmy
(note that gamma + W0 give photon + Z0)

The 8 (yellow) root vectors for W+ and W- and 6 gluons 
are within the central (yellow) 24 of one D4 (D4SM) in E8. 

The 8 (orange) root vectors for fermion connectors 
are within the outer (orange) 24 of the other D4 (D4G) in E8. 

The 16 (orange) root vectors for 4 Higgs and 12 Gravity bosons 
are within the outer (orange) 24 of D4G in E8. 

The 16 (yellow) root vectors for position/momentum connectors 
are within the inner (yellow) 24 of D4SM in E8. 
 
The 12 Standard Model generators live in the D4SM of E8 
with 4 of the 8 Cartan Subalgebra elements of D8. 
D4SM has an A3 = SU(4) subalgebra that contains color SU(3). 

The 12 Standard Model generators live in the D4SM of E8 
with 4 of the 8 Cartan Subalgebra elements of D8. 
D4G has a Conformal A3=SU(2,2)=Spin(2,4) subalgebra.  



32 Conformal MacDowell-Mansouri Gravity Root Vector generators: 

(       +j +k        +je +ke )/2  h92Dualgamma  
(       +j +k        +je -ke )/2  h92DualC1 
(       +j +k        -je +ke )/2  h92DualCi 
(       +j -k        +je +ke )/2  h92DualCj
(       -j +k        +je -+e )/2  h92DualCk
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(       +j -k        +je -ke )/2  conformal_1
(       -j +k        -je +ke )/2  conformal_i
(       +j -k        -je +ke )/2  conformal_j
(       -j +k        +je -ke )/2  conformal_k
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92DualCd  
(       -j -k        -je -ke )/2  h92DualW0 

(    +i    +k    +ie     +ke )/2  h92DualGlrgb 
(    +i    +k    +ie     -ke )/2  h92DualCe 
(    +i    +k    -ie     +ke )/2  h92DualCie
(    +i    -k    +ie     +ke )/2  h92DualCje
(    -i    +k    +ie     +ke )/2  h92DualCke
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2  conformal_e
(    -i    +k    -ie     +ke )/2  conformal_ie
(    +i    -k    -ie     +ke )/2  conformal_je
(    -i    +k    +ie     -ke )/2  conformal_ke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh
(    -i    -k    -ie     -ke )/2  h92Dualcmy 

4 Cartan = conformal_ryz and conformal_btz and conformal_d 
           and 1 Propagator Phase 

Here are how the 48 Standard Model + Gravity Root Vectors 
appear with respect to decomposition into D4SM + D4G: 



24 Standard Model Root Vector Generators of D4SM: 

(    +i +j       +ie +je     )/2  W+ boson

(       +j +k        +je -ke )/2  h92DualC1 
(       +j +k        -je +ke )/2  h92DualCi 
(       +j -k        +je +ke )/2  h92DualCj
(       -j +k        +je -+e )/2  h92DualCk
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92DualCd  

(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc

(    +i    +k    +ie     -ke )/2  h92DualCe 
(    +i    +k    -ie     +ke )/2  h92DualCie
(    +i    -k    +ie     +ke )/2  h92DualCje
(    -i    +k    +ie     +ke )/2  h92DualCke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh

(    -i -j       -ie -je     )/2  W- boson

4 Cartan = gamma and W0 and gluon_rgb and gluon_cmy
(note that gamma + W0 give photon + Z0)

D4SM Root Vectors form a 24-cell with 1+8+6+8+1 structure 
(dual to D4G) of vertex + cube + octahedron + cube + vertex 



24 Conformal Gravity Root Vector generators of D4G: 

(       +j +k        +je +ke )/2  h92Dualgamma
(    +i    +k    +ie     +ke )/2  h92DualGlrgb
(    +i +j       +ie -je     )/2  h92DualW+
(    +i +j       -ie +je     )/2  h92DualGlrg
(    +i -j       +ie +je     )/2  h92DualGlcm
(    -i +j       +ie +je     )/2  h92DualGlgm

(       +j -k        +je -ke )/2  conformal_1
(       -j +k        -je +ke )/2  conformal_i
(       +j -k        -je +ke )/2  conformal_j
(       -j +k        +je -ke )/2  conformal_k
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2  conformal_e
(    -i    +k    -ie     +ke )/2  conformal_ie
(    +i    -k    -ie     +ke )/2  conformal_je
(    -i    +k    +ie     -ke )/2  conformal_ke

(    -i -j       -ie +je     )/2  h92DualW-
(    -i -j       +ie -je     )/2  h92DualGlmy
(    -i +j       -ie -je     )/2  h92DualGlbr
(    +i -j       -ie -je     )/2  h92DualGlyc
(       -j -k        -je -ke )/2  h92DualW0
(    -i    -k    -ie     -ke )/2  h92DualGlcmy

4 Cartan = conformal_ryz and conformal_btz and conformal_d 
           and 1 propagator phase 

D4G Root Vectors form a 24-cell with 6+12+6 structure 
(dual to D4SM) of octahedron + cuboctahedron + octahedron 



h92Duals and Quantum Heisenberg Algebra

E8 Physics consists of two levels: 
 
The first level is Lagrangian Classical Action Structure 
made up of: 

Integration over 8-dim Spacetime - 64 E8 Root Vectors
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    
(±1 ±i       ±e ±ie         )/2
(±1    ±j    ±e     ±je     )/2
(±1       ±k ±e         ±ke )/2

of Dirac Fermion term - 128 E8 Root Vectors 
(-1             ±ie ±je ±ke )/2    electron         8 components
(-1    ±j ±k    ±ie         )/2    red up quark     8 components 
(-1 ±i    ±k        ±je     )/2    green up quark   8 components
(-1 ±i ±j               ±ke )/2    blue up quark    8 components 
(   ±i ±j ±k -e             )/2    neutrino         8 components
(   ±i       -e     ±je ±ke )/2    red down quark   8 components 
(      ±j    -e ±ie     ±ke )/2    green down quark 8 components
(         ±k -e ±ie ±je     )/2    blue down quark  8 components
(-1             ±ie ±je ±ke )/2 positron             8 components
(-1    ±j ±k    ±ie         )/2 red up antiquark     8 components 
(-1 ±i    ±k        ±je     )/2 green up antiquark   8 components
(-1 ±i ±j               ±ke )/2 blue up antiquark    8 components 
(   ±i ±j ±k -e             )/2 antineutrino         8 components
(   ±i       -e     ±je ±ke )/2 red down antiquark   8 components 
(      ±j    -e ±ie     ±ke )/2 green down antiquark 8 components
(         ±k -e ±ie ±je     )/2 blue down antiquark  8 components

and 
of Standard Model Gauge Boson term - 
8 Root Vectors + 4 Cartan Subalgebra elements  

(    +i +j       +ie +je     )/2  W+ boson
(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc
(    -i -j       -ie -je     )/2  W- boson

and 
of Conformal MacDowell-Mansouri Gravity term - 



12 Root Vectors + 4 Cartan Subalgebra elements 
(       +j -k        +je -ke )/2    conformal_1
(       -j +k        -je +ke )/2    conformal_i
(       +j -k        -je +ke )/2    conformal_j
(       -j +k        +je -ke )/2    conformal_k
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2    conformal_e
(    -i    +k    -ie     +ke )/2   conformal_ie
(    +i    -k    -ie     +ke )/2   conformal_je
(    -i    +k    +ie     -ke )/2   conformal_ke

The Lagrangian construction uses 
64+128+8+4+12+4 = 220 generators of E8 
(212 Root Vectors + 8 Cartan Subalgebra elements) 

Although the Lagrangian gives nice Standard Model + Gravity 
physics results that can be compared with experiments 
(and so seen to be realistic) 
it is fundamentally a Classical structure (General Relativity of 
an Einstein-Hilbert Action plus Standard Model Gauge Theory) 
with 
Quantum phenomena by ad hoc Sum-Over-Histories Path Integrals. 

Fundamental Quantum structure should appear as a natural  
Algebraic Quantum Field Theory 
which can be derived from real Clifford Algebra periodicity 
and embedding of E8 in the real Cl(16) Clifford Algebra 
to produce a generalized Hyperfinite II1 von Neumann factor AQFT 
that has the structure of a Quantum Heisenberg-type algebra that 
arises from the maximal contraction of E8: 

E8 -> SL(8) + h_92
where SL(8) is 63-dimensional 
and h_92 is 92+1+92 = 185-dimensional. 
The 92 sets of creation/annihilation operators 
act on the 64 components (in 8-dim spacetime) of 8 fermions 
plus 12 Standard Model bosons 
plus 16 Conformal Gravity generators. 

This second level Heisenberg Algebra Quantum structure 
is made up of 



Position/Momentum Operators - 
16 Root Vectors 

(       +j +k        +je -ke )/2  h92Dual  C1
(       +j +k        -je +ke )/2  h92Dual  Ci 
(       +j -k        +je +ke )/2  h92Dual  Cj
(       -j +k        +je -+e )/2  h92Dual  Ck
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92Dual  Cd  
(    +i    +k    +ie     -ke )/2  h92Dual  Ce 
(    +i    +k    -ie     +ke )/2  h92Dual Cie
(    +i    -k    +ie     +ke )/2  h92Dual Cje
(    -i    +k    +ie     +ke )/2  h92Dual Cke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh

and 
Creation Operators - 
12 Root Vectors 

(       +j +k        +je +ke )/2  h92Dualgamma
(    +i    +k    +ie     +ke )/2  h92DualGlrgb
(    +i +j       +ie -je     )/2  h92Dual   W+
(    +i +j       -ie +je     )/2  h92Dual Glrg
(    +i -j       +ie +je     )/2  h92Dual Glcm
(    -i +j       +ie +je     )/2  h92Dual Glgm
(    -i -j       -ie +je     )/2  h92Dual   W-
(    -i -j       +ie -je     )/2  h92Dual Glmy
(    -i +j       -ie -je     )/2  h92Dual Glbr
(    +i -j       -ie -je     )/2  h92Dual Glyc
(       -j -k        -je -ke )/2  h92Dual   W0
(    -i    -k    -ie     -ke )/2  h92DualGlcmy

The Heisenberg construction uses all 248 E8 generators 
including the 16+12 = 28 not used in Lagrangian construction.  



The cube/square-type projection used above is not the only 
useful projection of the 240 E8 Root Vectors. Another is the 
projection to 8 circles each with 30 Root Vectors: 

The image above adapted from the web site of David Madore at 
www.madore.org/~david/ shows in cyan the 112 root vectors of the 
D8 subalgebra of E8 that represent Spacetime, the Standard 
Model, and Gravity/Higgs 
and in red the 128 root vectors of the D8 half-spinor in E8 that 
represent first-generation fermion particles and antiparticles. 



David Madore uses xhtml to show the E8 Root Vectors in a 
coordinate system which the 240 Root Vectors are “... at  the 
(112) points having coordinates (±1,±1,0,0,0,0,0,0) 
(where both signs can be chosen independently and 
the two non-zero coordinates can be anywhere) 
together with those having 
coordinates (±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2) 
(where all signs can be chosen independently except 
that there must be an even number of minuses) ...”.

The relationship between David Madore’s coordinates 
and the coordinates used in this paper is indicated by 
H. S. M. Coxeter in “Integral Cayley Numbers”  
(Duke Mathematical Journal, Vol. 13, No. 4, December 1946) 
reprinted in his book “The Beauty of Geometry: Twelve Essays” 
(1968, Dover edition 1999): 
“... An alternative notation. In terms of the combinations  
L1 = (1/2)( 1 + e ) 
L2 = (1/2)( i + ie)
L3 = (1/2)( j + je)
L4 = (1/2)( k + ke)
L5 = (1/2)( 1 - e ) 
L6 = (1/2)( i - ie)
L7 = (1/2)( j - je)
L8 = (1/2)( k - ke)
... all expressions of the form ± Lr ± Ls 
.. and also (1/2)( ± L1 ± L2 ± L3 ± L4 ± L5 ± L6 ± L7 ± L8 ) 
with any odd number of minus signs ... 
with r =/= s ... are the 112 + 128 units ...”. 

Note that 
Coxeter chose the odd number of minus signs for the 128
while 
David Madore the even number of minus signs for the 128.

A nice feature of David Madore’s e8w.xhtml.html web page 
is that you can see by pointing the cursor at each point 
a lot of data including the coordinates of that point.

For example as shown in the following image, pointing the cursor 
over the point indicated by the yellow arrow shows the data set 
out below the Root Vector diagram: 



You can calculate from the coordinates that 
the indicated Root Vector represents 
one of the 8 components of the red down antiquark. 



Simplex Superpositions 
Frank Dodd (Tony) Smith, Jr. - 2012

In E8 Physics Quantum Creation and Annihilation Operators come from the Maximal 
Contraction of E8 (semi-direct product of Sl(8) and H92 where H92 is a Heisenberg Algebra 
with graded structure 28+64+1+64+28). Superpositions of Quantum Operators can be described: 
With square/cubic tilings of 2-space and 3-space, there is no Superposition Vertex that 
corresponds to Superposition of any of the Basis Vertex States. 

Superposition Vertices begin at Quaternions and the 24-cell D4 tiling of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the Simplex/Tetrahedron.

   

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
For example, 
(1/2)(+1+i+j+k) represents Creation of the 4-dimensional space of the SU(2,2) = Spin(2,4) 
Conformal Group of Gravity of 4-dimensional Physical Spacetime 
with {1,i,j,k} representing time and 3 space coordinates. 

The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry Space. 
For example, bearing in mind that CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of the Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of the Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of the Electromagnetic Force U(1). 

The 4+4 dimensional Kaluza-Klein structure of the Initial 24-cell plus the Dual 24-cell 
of 4-dim Physical Spacetime plus 4-dim CP2 Internal Symmetry Space 
is inherited from the Octonionic 8-dimensional structure of E8 lattices. 

An Octonionic E8 lattice structure has 8 representative 8-vertex Simplex Basis Vertices 

!       +1,  +i,  +j,  +k,  +e,  +ie,  +je,  +ke

plus 14 Superposition Vertices. 



6 of the Superposition Vertices 
     (+1 +ke +e  +k)/2              (+i  +j  +ie  +je)/2
     (+1 +je +j  +e)/2              (+ie +ke +k   +i)/2
     (+1 +e  +ie +i)/2              (+ke +k  +je  +j)/2

project to (+1 +i) (+1 +j) (+1 +k) (+i +j) (+i +k) (+j +k) of CP2 Internal Symmetry Space. 

8 of the Superposition Vertices
     (+1 +ie +je +ke)/2!            (+e  +i  +j  +k)/2
     (+1 +k  +i  +je)/2             (+j  +ie +ke +e)/2
     (+1 +i  +ke +j)/2              (+k  +je +e  +ie)/2
     (+1 +j  +k  +ie)/2             (+je +e  +i  +ke)/2 

project to (1/2)(+1+i+j+k) of 4-dim Physical Spacetime.

When you consider all 7 of the E8 lattices, you get 8 additional Superposition Vertices 
     (+1 +i +j  +k)/2            (+e +ie +je +ke)/2
     (+1 +i +je +ke)/2           (+j +k  +e  +ie)/2
     (+1 +j +ie +ke)/2           (+i +k  +e  +je)/2
     (+1 +k +ie +je)/2           (+i +j  +e  +ke)/2

that also project to (1/2)(+1+i+j+k) of 4-dim Physical Spacetime, 
and 
the 8+8 = 16 E8-type vertices represent the 16 generators of U(2,2) 
which contains the Conformal Group SU(2,2) = Spin(2,4). 

As to the 8-vertex Simplex Basis Vertices 

!       +1,  +i,  +j,  +k,  +e,  +ie,  +je,  +ke

they represent Quantum Creation Operators for the 8 fundamental fermion particles 
neutrino; red down quark, green down quark, blue down quark; 

electron; red up quark, green up quark, blue up quark 

or, equivalently by Triality, 
for the corresponding 8 fundamental fermion antiparticles 
or
for the 8 dimensions of 8-dim spacetime. 

Therefore, the 4-dim Simplex Basis Vertices to which they project can represent 
4 dimensions of 4-dim Physical Spacetime or 4 dimensions of CP2 Internal Symmetry Space 
or a lepton plus 3 quark subset of fermion particles or antiparticles. 



Heisenberg Hamiltonian Quantum Physics 
and 

E8 Lagrangian Classical Physics 
contained in 

Cl(8)xCl(8) = Cl(16)

Heisenberg Hamiltonian Quantum Physics

Since by 8-periodicity Cl(8) is the basic factor of all real Clifford algebras, 
start with the Cl(8) Clifford algebra with graded structure 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1. 
The vector 8 corresponds to Octonionic 8-dimensional spacetime. 
Its dual pseudovector 8 corresponds to 8-dimensional momentum space. 
The tensor product of the vector 8 and the pseudovector 8 
produces 8x8 = 64-dimensional U(8). 
U(8) is the symmetry group of the Hamiltonian 
of the 8-dimensional isotropic harmonic oscillator. 

The semidirect product of U(8) and the Heisenberg group H8 forms 
the Heisenberg motion group G8 with graded structure 8 + 64 + 8. 

Generalize G8 beyond the simple 8-dimensional harmonic oscillator 
to a fully realistic physics model by forming the semidirect product 
of U(8) and the Heisenberg group H92 to 
get G248 with dimension 64 + 92+1+92 -1 = 248 
(the -1 being due to the merging of 1 of the 64 of U(8) with the 1 of H92) 
and graded structure 28 + 64 + 64 + 64 + 28  (grades -2,-1,0,1,2). 

The central grade 0 represents the 64 dimensions of the semidirect product 
of U(8) and the central 1-dimensional element of H92. 

The odd grades -1 and 1 represent 64 creation and 64 annihilation operators 
of the 8 components (with respect to 8-dim spacetime) of 8 fermion particles. 

The even grades -2 and 2 represent two sets of  28 Spin(8) gauge bosons. 

Break Octonionic spacetime symmetry by a Quaternionic structure creating 
4+4 dim Kaluza-Klein spacetime and morphing Spin(8) into Spin*(8) = Spin(2,6).



One of the sets of 28 becomes Spin(2,6) with 16-dim U(2,2) subgroup that 
includes the Spin(2,4) Conformal Group of MacDowell-Mansouri Gravity.  
Spin(2,4) / Spin(0,2)xSpin(1,3) corresponds to  4-complex-dim bounded domain 
whose Shilov boundary 4-real-dim RP1xS3 
corresponds to Minkowski physical spacetime of 4+4 Kaluza-Klein. 
What is in 28 outside the 16 U(2,2) = Spin(0,2)xSpin(2,4) Gravity generators: 
Spin(2,6) / Spin(0,2)xSpin(2,4) has real dimension 12 
and is the G248 graded dual of the 12-dim Standard Model. 

The other set of 28 becomes Spin*(8) with U(4) subgroup that gives 
the Standard Model SU(3) and SU(2)xU(1) by the Batakis mechanism by which 
SU(3) and its isotropy group for CP2 = SU(3) / SU(2)xU(1) 
gives 12 Standard Model group generators.  
CP2 corresponds to 4-dim Internal Symmetry Space of 8-dim Kaluza-Klein. 
What is in the other 28 outside the 12 Standard Model generators:
First, look at the U(4): 
U(4) = U(1) x SU(4) 
SU(4) / SU(3)xU(1) = CP3 so SU(4) =  SU(3) plus U(1) plus CP3
CP3 = C plus CP2 
so U(4) = SU(3) plus CP2 plus U(1) plus U(1) plus C =  
= SU(3) plus CP2 plus 4-dim T2C 
and 4-dim T2C is in U(4) outside the 12 Standard Model generators 
given by SU(3) plus the isotropy group for CP2. 
Second, look at Spin*(8) / U(4): 
Spin*(8) / SU(4)xU(1) has real dimension 28 - 16 = 12 
So: 
Spin*(8) / U(4) plus T2C has real dimension 16 
and is the G248 graded dual of the 16-dim Conformal Gravity U(2,2). 

Second and Third Generation Fermions emerge from 
breaking Octonionic Symmetry of 8-dim SpaceTime 
to Quaternionic Symmetry of 4+4 dim Kaluza-Klein. 

The Higgs also emerges from that breaking to 4+4 dim Kaluza-Klein 
and is represented by the Cl(8) Primitive Idempotent Structure 
with grading 1 + 6 + 1 (grades 0,4,8) in the Cl(8) grading 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
in which the 8 + 28 + 56 + 64 + 56 + 28 + 8 correspond 
to the G248 grading  28 + 64 + 64 + 64 + 28 



E8 Lagrangian Classical Physics

To go from G248 Heisenberg Hamiltonian Quantum Physics 
by an analog of the Legendre Transform to Classical Lagrangian Physics
expand G248 with 5-graded structure 28 + 64 + 64 + 64 + 28 (grades -2,-1,0,1,2)
to the E8 Lie Algebra with graded structure 
8 + 28 + 56 + 64 + 56 + 28 + 8 (grades 1,2,3,4,5,6,7)

The central grade 4 represents the 64 = 8x8 dimensions of 
Octonionic spacetime 8-dim position x 8-dim momentum 
thus giving the base manifold over which the Lagrangian density is integrated. 

The odd grades 1,3 represent 8+56= 64 sets of  the 8 components (with respect to 
8-dim spacetime) of 8 first-generation fermion particles. 
The odd grades 5,7 represent 8+56= 64 sets of the 8 components (with respect to 8-
dim spacetime) of 8 first-generation fermion antiparticles.
Together the grades 1,3,5,7 give the Dirac fermion term of the Lagrangian density. 

The even grades 2 and 6 represent two sets of  28 Spin(8) gauge bosons. 

The grade 2 Spin(8) becomes Spin(2,6) with 16-dim U(2,2) subgroup that 
includes the Spin(2,4) Conformal Group of MacDowell-Mansouri Gravity to 
produce a Gravity term of the Lagrangian density.  

The grade 6 Spin(8)  becomes Spin*(8) with U(4) subgroup that gives 
the Standard Model SU(3) and SU(2)xU(1) by the Batakis mechanism by which 
SU(3) and its isotropy group for CP2 = SU(3) / SU(2)xU(1) gives the Standard 
Model SU(3)xSU(2)xU(1) gauge group term of the Lagrangian density. 

Breaking Octonionic Symmetry of 8-dim SpaceTime to Quaternionic Symmetry of 
4+4 dim Kaluza-Klein gives the resulting Lagrangian second and third generation 
fermions and Mayer mechanism Higgs so that at our experimental energies the 
resulting Lagrangian gives realistic Gravity plus Standard Model with Higgs. 

Both Heisenberg Hamiltonian Quantum G248 and Classical Lagrangian E8 
live inside Cl(16) the completion of the union of all tensor products of which, 
by real Clifford periodicity, produce a realistic Algebraic Quantum Field Theory 
as a generalized Hyperfinite II1 von Neumann factor. 

G248 and E8 are related by Cl(16) duality as indicated in the following chart: 





E8 Physics and Quasicrystals
Icosidodecahedron and Rhombic Triacontahedron
vixra 1301.0150                                      Frank Dodd (Tony) Smith Jr. - 2013

The E8 Physics Model (viXra 1108.0027) is based on the Lie Algebra E8. 
240 E8 vertices = 112 D8 vertices + 128 D8 half-spinors where 
D8 is the bivector Lie Algebra of the Real Clifford Algebra  Cl(16) = Cl(8)xCl(8). 
112 D8 vertices = (24 D4 + 24 D4) = 48 vertices from the D4xD4 subalgebra of D8 
plus 64 = 8x8 vertices from the coset space D8 / D4xD4. 
128 D8 half-spinor vertices = 64 ++half-half-spinors + 64 --half-half-spinors. 
An 8-dim Octonionic Spacetime comes from the Cl(8) factors of Cl(16) and 
a 4+4 = 8-dim Kaluza-Klein M4 x CP2 Spacetime emerges due to the freezing out of a 
preferred Quaternionic Subspace. Interpreting World-Lines as Strings leads to 26-dim 
Bosonic String Theory in which 10 dimensions reduce to 4-dim CP2 and a 6-dim 
Conformal Spacetime from which 4-dim M4 Physical Spacetime emerges. 

Although the high-dimensional E8 structures are fundamental to the E8 Physics Model 
it may be useful to see the structures from the point of view of the familiar 3-dim Space 
where we live. To do that, start by looking the the E8 Root Vector lattice. 

Algebraically, an E8 lattice corresponds to an Octonion Integral Domain. 
There are 7 Independent E8 Lattice Octonion Integral Domains 
corresponding to the 7 Octonion Imaginaries, as described by H. S. M. Coxeter 
in "IntegralCayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45). 
Let { 1, i, j, k, e, ie, je, ke } be a basis of the Octonions. 

The 112 D8 Root Vector vertices can be written as 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements. 

The 128 D8 half-spinor vertices can be written in 7 different ways 
( +/- ( 1 + i )            +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + j )     +/- i        +/- k +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + k )    +/- i +/- j         +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + e )    +/- i +/- j +/- k +      +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + ie )   +/- i +/- j +/- k +/- e           +/- je +/- ke ) / 2
( +/- ( 1 + je )   +/- i +/- j +/- k +/- e +/- ie           +/- ke ) / 2
( +/- ( 1 + ke )  +/- i +/- j +/- k +/- e +/- ie +/- je            ) / 2

in each of which 
one Octonion Imaginary basis element is paired (same sign) with the Real basis 
element 
to give 2^8-1) = 2^7 = 128 D8 half-spinor Root Vector vertices
so that 
7 different E8 lattices, each with a 240-vertex Root Vector polytope around the origin, 



can be constructed: 

iE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + i )            +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2

jE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + j )     +/- i        +/- k +/- e +/- ie +/- je +/- ke ) / 2

kE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + k )    +/- i +/- j         +/- e +/- ie +/- je +/- ke ) / 2

eE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + e )    +/- i +/- j +/- k +      +/- ie +/- je +/- ke ) / 2

ieE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + ie )   +/- i +/- j +/- k +/- e           +/- je +/- ke ) / 2

jeE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + je )   +/- i +/- j +/- k +/- e +/- ie           +/- ke ) / 2

keE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + ke )  +/- i +/- j +/- k +/- e +/- ie +/- je            ) / 2

As Conway and Sloane say in "Sphere Packings, Lattices and Groups" 
(Third Edition Springer
"... when n = 8 ... we can slide another copy of Dn in between the points of Dn ... 
Formally, we define Dn+ = Dn u ( [1] + Dn 
When n = 8 ... the lattice D8+ ...[is]... known as E8 ...".  

The D8 part of E8 contains the 112  D8 Root Vectors. 
The 7 different E8 lattices correspond to 7 different ways to slide 
the D8 half-spinor copy of D8 in between the points of the first D8 
thus 
producing 7 different E8 lattices each with a 112 + 128 = 240 Root Vector polytope. 

Since Quasicrystal / Icosadodecahedron / Rhombic Triacontahedron structure is similar 
for all the E8 lattices, 
it can be discussed based only on the generic first-shell 240 Root Vector vertices 
and
discussion of more detailed structure of the various E8 lattices is reserved to the 
Appendix of this paper. 



Quasicrystal / Icosadodecahedron / Rhombic Triacontahedron structure is similar 
for all the E8 lattices as it is based on the 240 vertices 

that can be described as the First Shell of an E8 Lattice 
which is made up of 112 D8 Root Vectors plus 128 D8 half-spinor vertices: 

In "Regular and Semi-Regular Polytopes III" Coxeter describes that shell as 



"... The eight-dimensional polytope 4_21 ... in which the 240 vertices are distributed in 8 
concentric tricontagons {30} ... 



... The 120+120 vertices of the polytope 4_21 ... 

...[are]... the 120+120 jvertices of two homothetic 600-cells {3,3,5}: 

one having the coordinates ...[with T being the Golden Ratio]...
the even permutations of ( +/- T , +/- 1 , +/- T^(-1) , 0 ) , 

the permutations of ( +/- 2 , 0 , 0 , 0 ) , 
and (  +/- 1 , +/- 1 , +/- 1 , +/- 1 )

...[ a total of 8x(1/2)x4! + 2x4 + 16x1 = 96+8+16 = 120 ]...
... while 
the other has these same coordinates multiplied by T ...". 

One 600-cell represents half of the 240 E8 Root Vector vertices: 

56 of D8 vertices = 
(12 of  D4 + 12 of D4) = 24 vertices from D4xD4 subalgebra of D8 
plus 
32 = 8x4 vertices from the coset space D8 / D4xD4. 

64 of the D8 half-spinor vertices = 32 ++half-half-spinors + 32 --half-half-spinors.



The 600-cell lives in a 3-dim sphere inside 4-dim Space. It is half of the E8 vertices. 
With respect to the 3-sphere S3 the 120 vertices of the 600-cell look like: 

1 - North Pole - Single Point (projected to center of Equatorial Icosidodecahedron)
12 - Arctic Circle - Icosahedron - half of 24 Root Vectors of one of the E8 D4
20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron
30 - Equator - Icosidodecahedron
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 
12 - Antarctic Circle - Icosahedron - half of 24 Root Vectors of another E8 D4
1 - South Pole - Single Point (projected to center of Equatorial Icosidodecahedron)

The colors represent E8 Physics Model physical interpretation: 
Conformal Gravity Root Vector Gauge Bosons
Fermion Particles 
Spacetime position and momentum
Fermion Antiparticles
Standard Model Gauge Bosons
Sadoc and Mosseri in their book "Geometric Frustration" (Cambridge 2006) Fig. A51 
illustrate the shell structure of the 120 vertices of a 600-cell: 



The 30-vertex Icosidodecahedron (e) cannot tile flat 3-dim space. Its dual, the 
32-vertex Rhombic Triacontahedron, is a combination of the 12-vertex Icosahedron (d) 
and the 20-vertex Dodecahedron (c). It "forms the convex hull of ... orthographic 

projection ... using the Golden ratio in the basis vectors ... 
of a 6-cube to 3 dimensions." (Wikipedia). 



Physical Interpretation of 
1 - North Pole - Single Point (projected to center of Equatorial Icosidodecahedron)
30 - Equator - Icosidodecahedron
1 - South Pole - Single Point (projected to center of Equatorial Icosidodecahedron)

is
8 components of 8-dim Kaluza-Klein M4xCP2 Spacetime Position

times 
4 components of 4-dim M4 Physical Spacetime Momentum

There are 64 - 32 = 32 of the 240 E8 in the half of E8 that did not go to the 600-cell. 
They correspond to 8 components of Position x 4 components of momentum in CP2. 
Since the CP2 Internal Symmetry Space is the small compactified part of M4xCP2 
momentum in CP2 is substantially irrelevant to our 3-dim space M4 world. 

The 30 Icosadodecahedron vertices are at pairwise intersections of 6 Great Circle 
Decagons. Let each Great Circle represent a generator of a spacetime translation. 
Then the Icosadodecahedron represents a 6-dim Spin(2,4) Conformal spacetime 
that acts conformally on 4-dim M4 Minkowski Physical Spacetime that lives 
inside 8-dim Kaluza-Klein M4xCP2 Spacetime (where CP2 = SU(3) / U(2)). 
Physically the 6 Great Circles of the Icosadodecahedron show that 
the 10-dim space of 26-dim String Theory of Strings as World-Lines reduces to 
6-dim Conformal Physical Spacetime plus 4-dim CP2 Internal Symmetry Space. 



The 32-vertex Rhombic Triacontahedron does not itself tile 3-dim space 
but it is important in 3-dim QuasiCrystal tiling. 
Mackay (J. Mic. 146 (1987) 233-243) said "... the basic cluster, to be observed 
everywhere in the three-dimensional ... Penrose ... tiling ...[is]... a rhombic 
triacontahedron (RTH) ... The 3-D tiling can be regarded as an assembly of such RTH, 
party overlapping 
... 
a rhombic triacontahedron (RTH) ... can be deformed to ... a truncated octahedron ...
[which is] the space-filling polyhedron for body-centered cubic close packing ... 

  
By a similar process ... a cuboctahedr[on]... can be deformed to an icosahedron ...".  

In the latter process, the Jitterbug, sets of points on the edges of an Octahedron 
correspond to the vertices of the Truncated Octahedron (1/3 and 2/3),  
a pair of Icosahedra (Golden Ratio Points), and the Cuboctahedron (Mid-Point). 

but the Rhombic Triacontahedron deformation process involves moving its vertices 
somewhat off the exact edges of the Octahedron and in adding to the 24 vertices of the 
Truncated Octahedron 8 more vertices corresponding to centers of its hexagonal faces 
and making 3 rhombohedral faces from each of its hexagonal faces.  



Since the 3-dim space itself is due to the Icosidodecahedron Spacetime, 
construction of a 3-dim space version of the E8 Physics Model does not require 
tiling of 3-dim space by Icosidodecahedra (it would be redundant and inconsistent 
to tile space with space)  but 
it is useful to consider tiling 3-dim space with the fermion particles and gauge bosons 
that are actors on the stage of space, and they correspond to Rhombic Triacontahedra, 
and 
there are two ways to look at tiling 3-dim space by Rhombic Triacontahedra: 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly overlapping, 
as suggested by Mackay (J. Mic. 146 (1987) 233-243).

2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and tile 3-space 
with the Truncated Octahedra. 

Whichever way is chosen, the first step is to describe the physical interpretation 
of the Rhombic Triacontahedra, beginning with 

20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron
and
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 

which are interpreted as fermion particles and fermion antiparticles, respectively. 

Since fermion particles are inherently Left-Handed 
and fermion antiparticles are inherently Right-Handed, 
the Rhombic Triacontahedra representing each should be constructed correspondingly 
and 
units of the 3-space tiling should contain a superposition of both Left and Right RTH, 
as well as third RTH with no handedness to describe Gravity and the Standard Model. 

The basic building blocks of a Rhombic Triacontahedron (a/k/a Kepler Ball) are

two golden rhombohedra (sharp "S" and flat "F") , using 10 of each. 



Construction of Left-Handed and Right-Handed Rhombic Triacontahedra 
is described by Michael S. Longuet-Higgins in " Nested Triacontahedral Shells 
Or How to Grow a Quasi-crystal" (Mathematical Intelligencer 25 (Spring 2003) 25-43):    
"... start with a flat rhombohedron, 
placing on it three sharp rhombohedra in a left-handed symmetric way 
and building up the rest of the ball maintaining always a three-fold axis of rotational 
symmetry ... 

... (We could also start with right-handed symmetry, producing the mirror image.) ...". 



Physical Interpretation of
20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron

is
8 fundamental first-generation fermion particles

times 
4 covariant components of 4-dim M4 Physical Spacetime Momentum

Left-Handed Rhombic Triacontahedron Kepler Ball.



As to which vertices correspond to which Fermion Particles or Antiparticles 
the Truncated Octahedron point of view with 6 sets of 4 vertices for quarks 
and 2 sets of 4 hexagon-centers for leptons, showing the 4 covariant components 
with respect to M4 Physical Spacetime for each Fermion, is useful: 

 neutrino,  red down quark,  green down quark,  blue down quark; 

 blue up quark,  greem up quark ,  red up quark,  electron

(orange, magenta, cyan, black are used for blue, green, red up quarks and electron)



Physical Interpretation of
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 

is
8 fundamental first-generation fermion antiparticles

times 
4 covariant components of 4-dim M4 Physical Spacetime Momentum

Right-Handed Rhombic Triacontahedron Kepler Ball.



Physical interpretation of the Rhombic Triacontahedra also includes 

12 - Arctic Circle - Icosahedron - half of 24 Root Vectors of one of the E8 D4 
and 
12 - Antarctic Circle - Icosahedron - half of 24 Root Vectors of another E8 D4

which are interpreted as Gauge Bosons for Gravity  and the Standard Model, 
respectively. 

Rhombic Triacontahedron Kepler Ball with no handedness.  

12 of the 20 3-edge vertices are 12 D4 Root Vectors for the Standard Model 
that combine with 4 of the 8 E8 Cartan SubAlgebra generators to 
form 12+4 = 16-dim U(4) that contains the Batakis Color Force SU(3) that 
gives the Standard Model through CP2 = SU(3) / U(1)xSU(2). 
The 20-12 = 8 3-edge vertices that are not used correspond to the centers of 
the hexagonal faces of the Truncated Octahedron related to the Kepler Ball. 



12 5-edge vertices are 12 D4 Root Vectors for Conformal Gravity 
that combine with 4 of the 8 E8 Cartan SubAlgebra generators to 
form 12+4 = 16-dim U(2,2) = U(1)xSU(2,2) where SU(2,2) = Spin(2,4) 
The Conformal Lie Algebra SU(2,2) = Spin(2,4) has 15 dimensions, 
and  Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43) says 
"... a Kepler Ball may be thought of as a can of 15 worms 
... with 3 worms passing through the centre of each rhombohedron 
...
define a worm as a line drawn from the center of one face w1 of a Kepler Ball to the 
center of the opposite face w2 of the corresponding golden rhombohedron; 
then from w2 to the opposite face w3 of the adjacent rhomobohedron, and so on, 
ending at the face wn of the Kepler Ball opposite to w1. Thus a Kepler Ball may be 
thought of as a can of 15 worms, with 3 worms passing through the centre of each 
rhombohedron. The two ends of the worm lie on two opposite faces of the Ball. ... 
all of ... the worms ... will ... pass through two F's and two S's. ...". 

Compare the 15 worms based on faces of the Kepler Ball Rhombic Triacontahedron 
with the 30-vertex structure of its dual the Icosidodecahedron 

whose physical interpretation is Spacetime. As the 6 Great Circle Decagons of 
the Icosidodecahedron represent 6-dim Conformal Physical Space and 
as the 15 worms represent the 15 antipodal pairs of the 30 Icosidodecahdron vertices 
and as each antipodal pair of vertices corresponds to a pair of Great Circle Decagons 
the 15 worms represent the 15 generators of the Conformal Group Spin(2,4) = SU(2,2). 



3-space tiled by Deformation or QuasiCrystal 

For tiling of 3-space the basic Rhombic Triacontahedra Kepler Ball should contain all 3:  

Left-Handed for Fermion Particles, Right-Handed for Fermion Antiparticles, 
and no handedness for Gauge Bosons of Gravity and the Standard Model. 

To construct such a 3-type Rhombic Triacontahedron Kepler Ball: 
Start with a Left-Handed Kepler Ball for Fermion Particles and denote it by K(1). 
Then, using K(1) as a nucleus, construct a K(2) Kepler Ball by adding to the K(1) 

sharp "S"  and flat "F" golden rhombohedra with dihedral angles 
 2 pi / 5 or  3 pi / 5  for S and pi / 5 or 4 pi / 5 for F as described in
" Nested Triacontahedral Shells Or How to Grow a Quasi-crystal" 
by Michael S. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43): 
"... To construct a K(2) ... label the thirty faces of a K(1) as follows: call 
the five faces surrounding a given pentagonal vertex A's; the five adjoining faces B's; 
the next ten adjoining faces (which are all parallell to the pentagonal axis) C's; 
the next five D's; and the last five E's. 
Taking the K(1), leave the A-faces bare and lay one F on each B-face. 
Next lay an S on each of the C-faces. Proceeding cheirally ... we ... arrive ... at a K(2) ... 

[ I have added purple and orange indicators for K(2) vertices representing some of 
the Root Vectors of U(2,2) for Conformal Gravity and of U(4) for the Standard Model. ]
The view from the opposite end is similar ... 
there is a second K(1), coaxial with the first, along the pentagonal axis ...". 

K(1) is for Fermion Particles, second K(1) is for Fermion Antiparticles, 
and K(2) is for Gauge Bosons of Gravity and the Standard Model. 

K(2), containing Particle-Antiparticle Pairs, is the Basic Tiling Kepler Ball. 



As remarked earlier,
there are two ways to look at tiling 3-dim space by Rhombic Triacontahedra: 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly overlapping, 
as suggested by Mackay (J. Mic. 146 (1987) 233-243).

2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and tile 3-space 
with the Truncated Octahedra. 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly 
overlapping, 

as suggested by Mackay (J. Mic. 146 (1987) 233-243).

Start with the Basic Tiling Kepler Ball K(2) containing a Particle-Antiparticle pair of K(1)s

Then adding to the K(2) sharp "S"  and flat "F" golden rhombohedra
construct a larger Rhombic Triacontahedron Kepler Ball K(3). Continue the process, 
adding to each K(n) sharp "S"  and flat "F" golden rhombohedra to form K(n+1). 
There are a number of ways to do that. One that I like is described in 
" Nested Triacontahedral Shells Or How to Grow a Quasi-crystal" 
by Michael S. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43): 
"... in general ... it is possible ...to derive a Kepler Ball K(n+1) of side n+1 from a K(n) ... 
Define a carpet of rhombohedra as an ( n x n x 1 ) array of golden rhombohedra (of the 
same kind), covering an n x n rhombic face such as b(n), for example. 
All the rhombohedra are oriented identically. 
A fringe is an ( n x 1 x 1 ) array, oriented similarly, adjoining the "edge" of two different 
arrays, and a tassel is a single cell, i.e., a ( 1 x 1 x 1 ) array at the join or extension of 
two or more fringes. ... 
(1) Leave the a(n)-faces bare, and cover each of the b(n)-faces with a carpet of F's. 
(2) Complete the a(n+1)'s with three fringes of F's and 
lay a carpet of S's on each of the c(n)-faces. 
(3) Turn the emodel over. Lay a carpet of S's on each of the d(n)-faces. 
(4) Lay a carpet of F's cheirally on each e(n)-face and 



a carpet of S's on each f(n)-face, with a cheiral fringe of S's. 
(5) Lay a second carpet of F's, cheirally, on each of the carpets coveriing the e(n)-faces. 
(6) Lay a carpet of F's on each of the f(n)-faces, and 
fill in with fringes of F's and a tassel in the centre. 
The latter will be the start of a coaxial [ K*(1) ]. 
(7) Cover the upper surface cheirally with a layer of F's, 
leaving three zigzag canyons meeting at the centre. 
(8) Fill in the canyons with F's and S's. 
(9) Cover the F's with a layer of S's. 
(10) Complete the [d(n)-face] with a carpet of F's. (This also completes the [e(n)-faces].) 
(11) Add F's to complete the K(n+1). 
... the outer shell is [not] cheiral 
...
the whole K(n+1) is covered by a layer of rhombohedra no more than four deep 
...
[such a] construction of K(3) from K(2) ...[produces]... 

... in many respects the particular arrangements described here are not unique. 
For example, in places where a triacontahedron occurs locally, ...[it]... may be replaced 
by a ... [triacontahedron of a different type] ... 

the method of assembly ... 
does not require the existence of such long-range forces 

as would be needed to assemble an Ammann tiling 

... ". 

As Mackay (J. Mic. 146 (1987) 233-243) said "... the basic cluster, to be observed 
everywhere in the three-dimensional ... Penrose ... tiling ...[is]... a rhombic 
triacontahedron (RTH) ... 
The 3-D tiling can be regarded as an assembly of such RTH, party overlapping ...". 



2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and 
tile 3-space 

with the Truncated Octahedra
Mackay (J. Mic. 146 (1987) 233-243) said "...a rhombic triacontahedron (RTH) ... can be 
deformed to ... a truncated octahedron ...
[which is] the space-filling polyhedron for body-centered cubic close packing ...".   
Such a lattice of Truncated Octahedra (image from realwireless)

can form the basis for the spatial part of a 4-dim Feynman Checkerboard 
representation of the E8 Physics Model, 
with the Feynman Checkerboard Rules being related to the 256 Cellular Automata 
corresponding to the 256 elements of the Cl(8) Clifford Algebra of the E8 Physics Model



Appendix - E8 Lattices

E8 Lattices are  based on Octonions, which have 480 different multiplication products. 
E8 Lattices can be combined to form 24-dimensional Leech Lattices and 
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings 
are physically interpreted as World-Lines. A basic String Theory Cell has as its 
automorphism group the Monster Group whose order is 
2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 = about 8 x 10^53. 

For more about the Leech Lattice and the Monster and E8 Physics, 
see viXra 1210.0072 and 1108.0027 . 

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice":  
 "... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) ...[with]... an odd number of minus signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7  
... 
LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ...  some 
work ... by Geoffrey Dixon ...". 



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements
 that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I sometimes denote by {1,i,j,k,e,ie,je,ke}: "... 

(spans over integers) 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication 
...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to Wilson's B which I denote as 1E8. 

Geoffrey Dixon's Ξeven[0-a] correspond to Wilson's seven At 
which I denote as iE8, jE8, kE8, eE8, ieE8, jeE8, keE8. 

Geoffrey Dixon's Ξodd corresponds to Wilson's L. 

My view is that the E8 domains  1E8 = Ξeven =  B is fundamental 
because 
E8 domains iE8, jE8, kE8, eE8, ieE8, jeE8, keE = Ξeven[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = Ξeven =  B. 



Using the notation {1,i,j,k,e,ie,je,ke} for Octonion basis 
notice that in E8 Physics introduction of Quaternionic substructure 
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime 
requires breaking Octonionic light-cone elements 
( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2 
into Quaternionic 4-term forms like ( +/- A +/- B +/- C +/- D ) / 2. 

To do that, consider that there are (8|4) = 70 ways to choose 4-term subsets 
of the 8 Octonionic basis element terms. Using all of them produces 
224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices 
iE8,jE8,kE8,eE8,ieE8,jeE8,keE8 each of which also has 16 1-term first-shell vertices. 

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices. 

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets 
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices: 

eE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ke ±e  ±k )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±je ±j  ±e )/2     (±ie ±ke ±k  ±i )/2     jE8  , eE8  , jeE8
(±1  ±e  ±ie ±i )/2     (±ke ±k  ±je ±j )/2     iE8  , eE8  , ieE8 
 
128 of D8 half-spinors appear only in eE8
(±1  ±ie ±je ±ke)/2     (±e  ±i  ±j  ±k )/2
(±1  ±k  ±i  ±je)/2     (±j  ±ie ±ke ±e )/2
(±1  ±i  ±ke ±j )/2     (±k  ±je ±e  ±ie)/2
(±1  ±j  ±k  ±ie)/2     (±je ±e  ±i  ±ke)/2



iE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ie ±i  ±e )/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ke ±je ±i )/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±i  ±k  ±j )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8

128 of D8 half-spinors appear only in iE8
(±1  ±k  ±ke ±ie)/2     (±i  ±j  ±e  ±je)/2
(±1  ±e  ±j  ±ke)/2     (±i  ±k  ±ie ±je)/2
(±1  ±j  ±ie ±je)/2     (±i  ±k  ±e  ±ke)/2
(±1  ±je ±e  ±k )/2     (±i  ±j  ±ie ±ke)/2

jE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±k  ±j  ±i )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±ie ±ke ±j )/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±j  ±e  ±je)/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8

128 of D8 half-spinors appear only in jE8
(±1  ±e  ±ie ±k )/2     (±i  ±j  ±je ±ke)/2
(±1  ±i  ±je ±ie)/2     (±j  ±k  ±e  ±ke)/2
(±1  ±je ±k  ±ke)/2     (±i  ±j  ±e  ±ie)/2
(±1  ±ke ±i  ±e )/2     (±j  ±k  ±ie ±je)/2

kE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±je ±k  ±ie)/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
(±1  ±j  ±i  ±k )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±k  ±ke ±e )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
 
128 of D8 half-spinors appear only in kE8
(±1  ±ke ±j  ±je)/2     (±i  ±k  ±e  ±ie)/2
(±1  ±ie ±e  ±j )/2     (±i  ±k  ±je ±ke)/2
(±1  ±e  ±je ±i )/2     (±j  ±k  ±ie ±ke)/2
(±1  ±i  ±ie ±ke)/2     (±j  ±k  ±e  ±je)/2



ieE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±j  ±ie ±ke)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±i  ±e  ±ie)/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ie ±je ±k )/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
 
128 of D8 half-spinors appear only in ieE8
(±1  ±je ±i  ±j )/2     (±k  ±e  ±ie ±ke)/2
(±1  ±ke ±k  ±i )/2     (±j  ±e  ±ie ±je)/2
(±1  ±k  ±j  ±e )/2     (±i  ±ie ±je ±ke)/2
(±1  ±e  ±ke ±je)/2     (±i  ±j  ±k  ±ie)/2

jeE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±e  ±je ±j )/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8
(±1  ±k  ±ie ±je)/2     (±i  ±j  ±e  ±ie)/2     kE8  , ieE8 , jeE8
(±1  ±je ±i  ±ke)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
 
128 of D8 half-spinors appear only in jeE8
(±1  ±i  ±k  ±e )/2     (±j  ±ie ±je ±ke)/2
(±1  ±j  ±ke ±k )/2     (±i  ±e  ±ie ±je)/2
(±1  ±ke ±e  ±ie)/2     (±i  ±j  ±k  ±je)/2
(±1  ±ie ±j  ±i )/2     (±k  ±e  ±je ±ke)/2

keE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±i  ±ke ±je)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±e  ±k  ±ke)/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±ke ±j  ±ie)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
 
128 of D8 half-spinors appear only in keE8
(±1  ±j  ±e  ±i )/2     (±k  ±ie ±je ±ke)/2
(±1  ±je ±ie ±e )/2     (±i  ±j  ±k  ±ke)/2
(±1  ±ie ±i  ±k )/2     (±j  ±e  ±je ±ke)/2
(±1  ±k  je  ±j )/2     (±i  ±e  ±ie ±ke)/2



Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45): 
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21 

...   ...
The polytope 4_21 ... has cells of two kinds ...
a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...
and ...
a seven-dimensional regular simplex A_7
... there are 17280 A_7's 
...
the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2
...
the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...

[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like ( +/- a1 +/- a2 ) 
[which correspond to 112 = 16 + 96 = 16 + 6x16 in each of the 7 E8 lattices]

128 like (1/2) ( - a1 + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 E8 lattices]

112 128



norm 2

16 like +/- 2 a1
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices 

with each of the 14 appearing in three of the 7 E8 lattices so that 
the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices 
and for 14x16 = 224 of the 1120 
and
with each of the 56 appearing in only one of the 7 E8 lattices so that  
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices 
and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that 
are not used in the 7 E8 lattices. ...] ...". 

One of the 128-dimensional Mirror D8 half-spinors from the 1024 
combines with 
the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds 
to the central norm 1 240 = 112+128 
and 
the result is formation of  a 128+128 = 256 corresponding to the Clifford Algebra Cl(8) 
so that 
the norm 2 second layer contains 7 copies of 256-dimensional Cl(8) 

so the 2160 norm 2 vertices can be seen as 

7(128+128) + 128 + 16 + 224 = 2160 vertices. 



7x128 from the 1120 are the D8 half-spinor vertices 
of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 



7x128 from the 1024 are Mirror D8 half-spinors that are not vertices of the 7 
Imaginary E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

The 8th 128 is a Mirror D8 half-spinor, also not in the 7 Imaginary E8 lattices. 



Each of the 7 pairs of 128 corresponds to  a 256 Cl(8) 

so that the 2160 second layer contains 7 sets of 256 vertices with each set 
corresponding to the Cl(8) Clifford Algebra and to the 256 vertices of 
an 8-dimensional light-cone ( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square 
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA 

 
shows Cl(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices. 
Physically they represent Operators in H92 x Sl(8) Generalized Heisenberg Algebra 
that is the Maximal Contraction of E8:

Odd-Grade Parts of Cl(8) = 
= 128 D8 half-spinors of one of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 

8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation) 
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of Cl(8) = 128 Mirror D8 half-spinors =  
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model) 
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)

(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra) 
64 of grade-4 = 8-dim Position x Momentum 
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent: 

(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
= 112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



8 of E8 Cartan Subalgebra + 8 Higgs Operators = 2 copies of 4-dim 16-cell 
( images from Bathsheba )

  
The 16-cell has 24 edges, midpoints of which are the 24 vertices of a 24-cell. 

The 24-cell has 96 edges, Golden Ratio points of which when added to its 24 vertices, 
form the 96+24 = 120 vertices of a 600-cell. 

128 vertices of the D8 half-spinors + 112 vertices of D8 Root Vectors = 240 = 
= 2 copies of 4-dim {3,3,5} 600-cell ( images from Bathsheba )

 
Each 600-cell lives inside a 16-cell. 

So, 
the 256 vertices of Cl(8) 

(which represents Creation/Annihilation Operators in the Generalized Heisenberg 
Algebra H92 x Sl(8) that is the Maximal Contraction of E8) 

contain 
dual 16-cell structure of E8 Cartan Subalgebra + Cl(8) Primitive Idempotent Higgs

as well as 
the dual 600-cell structure of the 240 E8 Root Vector vertices 

The 128 Mirror D8 half-spinors correspond to  16 + 112 of the 16 + 224. 



The 16 + 224 corresponds to an 8th set of 240 Root Vector vertices 
for an 8th E8 lattice denoted 1E8. 

It does not close under the Octonion Product used for the 7 Imaginary E8 lattices 
( that is the basis for Kirmse's mistake ) 

but it does close under another of the 480 Octonion products. 

16 live within the 112 D8 adjoint Root Vectors

in all of the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

224 = 7 sets of 32 with 3 sets of 32 = 96 within the 112 D8 adjoint Root Vectors

in the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.



The 112 D8 Root Vector vertices in iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements 
can be written in matrix form with each "4" representing possible signs and with the 
overall pattern of (1+2+3) + (4x4) + (3+2+1) representing the 28 permutations as 

        1   i   j   k   e  ie  je  ke

1       -   4   4   4   4   4   4   4
i               4   4   4   4   4   4
j                   4   4   4   4   4
k                       4   4   4   4
e                           4   4   4
ie                              4   4
je                                  4
ke                                  -

The 4 x 6 = 24 in the (1,i,j,k) x (1,i,j,k) block corresponding to M4 Physical Spacetime 
are the Root Vectors of a D4 in D8 in E8 with a U(2,2) subgroup that contains the 
SU(2,2) = Spin(2,4) Conformal Group of Gravity. 

The 4 x 4x4 = 64 in the (1,i,j,k) x (e,ie,je,ke) block represents (4+4)-dim M4 x CP2 
Kaluza-Klein Spacetime position and momentum.  

The 4 x 6 = 24 in the (e,ie,je,ke) x (e,ie,je,ke) block corresponding to CP2 Internal 
Symmetry Space are the Root Vectors of another D4 in D8 in E8 with a U(4) subgroup 
that contains the SU(3) Color Force Group of the Standard Model. 
The coset structure CP2 = SU(3) / U(1)xSU(2) gives the ElectroWeak U(1) and SU(2). 

In each of the 7 E8 Root Vector sets for iE8, jE8, kE8, eE8, ieE8, jeE8, keE8  
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion Particles 
and 
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion AntiParticles
where 
the 8 fundamental Fermion Particle/AntiParticle types are: 

neutrino, red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark, electron. 



The 224 are arranged as 

so that each of the sets of 32 connect with 3 of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
and each of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 connect with 3 of the sets of 32. 

The 224 combined with the 16 give the 240 of 1E8 



The 7(128+128) + 128 + 16 + 224 structure 
of all 2160 second layer E8 vertices

is 



The Third Grothendieck Universe:
Clifford Algebra Cl(16) E8 AQFT

by Frank Dodd (Tony) Smith Jr. -  vixra 1202.0028

Abstract:

Completion of union of all tensor products of the real Clifford algebra Cl(16) 
is proposed as the Third Grothendieck Universe 
(the first two being the empty set and hereditarily finite sets) 
thus giving a Category Theoretical description of 
a realistic Algebraic Quantum Field Theory 
that has a clear relationship with 
Path Integral Quantization of Standard Model + Gravity Lagrangian Physics.

At present, this paper is an outline of a proposed program of research
that is not yet complete.

(References are included in the body of the paper and in linked material.)



The Third Grothendieck Universe: 
Clifford Algebra Cl(16) E8 AQFT

Frank Dodd (Tony) Smith Jr. - 2012

Realistic Physics/Math can be described using Three Grothendieck universes:

1 - Empty Set - the seed from which everything grows.

2 - Hereditarily Finite Sets - computer programs, discrete lattices, 
      discrete Clifford algebras, cellular automata, 
      Feynman Checkerboards.  

3 - Completion of Union of all tensor products of Cl(16) real Clifford algebra -
a generalized hyperfinite II1 von Neumann factor algebra
that, through its Cl(16) structure, contains such useful Physics/Math objects as: 

 Spinor Spaces
 Vector Spaces 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
  E8 Lie Algebra 
  Sl(8)xH92 Algebra (Contraction of E8) 
 Classical Physics Lagrangian structures
  Base Manifold
  Spinor Fermion term
  Standard Model Gauge Boson term
  MacDowell-Mansouri Gravity term 
 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum Spaces
  Gravity + SM boson Creation/Annihilation Operators
  Fermion Creation/Annihilation Operators



Daniel Murfet (Foundations for Category Theory 5 October 2006) said: 
“... The most popular form of axiomatic set theory is Zermelo-Frankel (ZF) 
together with the Axiom of Choice (ZFC) ... this is not enough, because we
need to talk about structures like the “category of all sets” which have no place in 
ZFC ...[ more useful foundations include ]
... 
(a) An alternative version of set theory called NBG (due to von Neumann, 
Robinson, Bernays and Godel) which introduces classes to play the role of sets 
which are “too big” to exist in ZF 
...
(b) Extend ZFC by adding a new axiom describing Grothendieck universes. 
Intuitively speaking, you fix a Grothendieck universe U and call elements of U 
sets, while calling subsets of U classes. ... This ... seems to be the only serious 
foundation available for modern research involving categories 
... 
(c) The first two options [ (a) and (b) ] are conversative, in that they seek to extend 
set theory by as little as possible to make things work. More exotically, we can 
introduce categories as foundational objects. This approach focuses on topoi as the 
fundamental logical objects (as well as the connection with the more familiar 
world of naive set theory). While such a foundation shows promise, it is not 
without its own problems ... and is probably not ready for “daily use”.
...
Before we study Grothendieck universes, let us first agree on what we mean by 
ZFC. The first order theory ZFC has two predicate letters A,B but no function 
letter, or individual constants. Traditionally the variables are given by uppercase 
letters X1,X2, . . . (As usual, we shall use X, Y,Z to represent arbitrary variables). 
We shall abbreviate A(X, Y ) by X in Y and B(X, Y ) by X = Y .
Intuitively e is thought of as the membership relation and the values of the 
variables are to be thought of as sets (in ZFC we have no concept of “class”). 
The proper axioms are as follows (there are an infinite number of axioms since an 
axiom scheme is used):

Axiom of Extensionality Two sets are the same if and only if they have the same 
elements ...
Axiom of Empty Set There is a set with no elements. By the previous axiom, it 
must be unique ... 
Axiom of Pairing If x, y are sets, then there exists a set containing x, y as its only 
elements, which we denote {x, y}. Therefore given any set x there is 
a set {x} = {x, x} containing just the set x ...



Axiom of Union For any set x, there is a set y such that the elements of y are 
precisely the elements of the elements of x ...
Axiom of Infinity There exists a set x such that the empty set is in x and whenever 
y is in x, so is y union {y} ...
Axiom of Power Set Every set has a power set. That is, for any set x there exists a 
set y, such that the elements of y are precisely the subsets of x ... 
Axiom of Comprehension Given any set and any ... well formed formula ... 
wf B(x) with x free, there is a subset of the original set containing precisely those 
elements x for which B(x) holds (this is an axiom schema) ... Here we make the 
technical assumption that the variables A,B,C do not occur in B ... 
Axiom of Replacement Given any set and any mapping, formally defined as a wf 
B(x, y) with x, y free such that B(x, y1) and B(x, y2) implies y1 = y2, there is a set 
containing precisely the images of the original set’s elements (this is an axiom 
schema) ... 
Axiom of Foundation A foundation member of a set x is y in x such that 
y intersect x is empty. Every nonempty set has a foundation member ... 
Axiom of Choice Given any set of mutually disjoint nonempty sets, there exists at 
least one set that contains exactly one element in common with each of the 
nonempty sets.
...
Looking at the axioms, only the Axiom of Replacement can produce a set outside 
our universe (beginning with sets inside the universe), although one could argue 
that the Axiom of Infinity also “produces” the set N, which may not belong to U . 
To get around the latter difficulty, we add the following axiom to ZFC ...
UA. Every set is contained in some universe ...
UA is equivalent to the existence of inaccessible cardinals, 
and is therefore logically independent of ZFC 
... 
[ This gives ]... The first order theory ZFCU ... 



Grothendieck Universes

Whatever foundation we use for category theory, it must somehow provide us with 
a notion of “big sets”. In Grothendieck’s approach, one fixes a particular set U 
(called the universe) and thinks of elements of U as “normal sets”, subsets of U as 
“classes”, and all other sets as “unimaginably massive”. 
... 
Definition 3. A Grothendieck universe (or just a universe) is a nonempty set U with 
the following properties:

U1. If x in U and y in x then y in U (that is, if x in U then x subset U ).

U2. If x, y in U then {x, y} in U .

U3. If x in U , then ... power set ... P(x) in  U .

U4. If I in U and {xi}_(i in I) is a family of elements of U , 
then the union over i in I of the xi belongs to U .
... 

Therefore 
any finite union, product and disjoint union of elements of U belongs to U . 
In particular every finite subset of U belongs to U  ...
by our convention U contains N, and therefore also Z,Q,R,C and 
all structures built from these using the theory of sets ...”. 

The Wikipedia article on Grothendieck universe said: 
“... The idea of universes is due to Alexander Grothendieck, 
who used them as a way of avoiding proper classes ... 
There are two simple examples of Grothendieck universes: 

The empty set, 
and 

The set of all hereditarily finite sets ... “. 



 The Third Grothendieck universe describes a realistic E8 AQFT. 
It is the completion of the union of all tensor products of Cl(16) 

which I will denote as 
UCl16

The UCl16 universe gives category techniques useful in math and physics. 

The real Clifford algebra Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0)))))) 
so UCl16 can be constructed by iterating Clifford Algebra construction 
from empty 0 to 0-dim Cl(0) = {-1,+1} to 1-dim Cl(0) = R and so on. 
Since Cl(16) = Cl(8)xCl(8) and real Clifford algebras have 8-periodicity, 
UCl16 includes all arbitrarily large real Clifford algebras. 

UCl16 is a hyperfinite von Neumann factor algebra, being  
a real generalization of the usual complex hyperfinite II1 von Neumann factor. 

Further, UCl16 inherits from its Cl(16) factors some structures that are useful 
in areas including, but not limited to, physics model building 
which structures can be seen in Category Theoretical terms: 

 Vectors 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
 Spinors with Fermion properties
 E8 Lie Algebra 
 Sl(8)xH92 Algebra (Contraction of E8) 

Some other Categories useful with respect to physics model building are: 

 Classical Physics Lagrangian 
  Lagrangian Spinor Fermion term
  Lagrangian Base Manifold 
  Lagrangian MacDowell-Mansouri Gravity term 
  Lagrangian Standard Model Gauge Boson term

 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum
  Gravity + SM boson Creation/Annihilation
  Fermion Creation/Annihilation



With respect to those Categories, there exist Functors 

Cl(16) -> E8 -> Classical Physics Lagrangian
and 
Cl(16) -> Sl(8)xH92 -> Quantum Physics Hamiltonian/Heisenberg Algebra

defined by 

Cl(16) -> E8 and 
 E8 128 Spinors                      -> Lagrangian Spinor Fermion term
 E8 64 Position/Momentum    ->  Lagrangian Base Manifold 
 E8 28 D4 Gravity                  -> Lagrangian M-M Gravity term             
 E8 28 D4 Standard Model    -> Lagrangian SM Gauge Boson term 

and 

Cl(16) -> Sl(8)xH92 = Sl(8)xH(28+64) and 
 Sl(8)       -> Position/Momentum 
 H28        -> Gravity + SM boson Creation/Annihilation 
 H64        -> Fermion Creation/Annihilation 

Therefore Path Integral quantization of Classical Physics Lagrangian
has a Category Theoretical relationship with 
Quantum Physics Hamiltonian/Heisenberg Algebraic Quantum Field Theory 
that may show a Categorification of Lagrangian Path Integral 
that is more directly related to the Standard Model + Gravity 
than the 
Chern-Simons theory whose Path Integral Quantization to a Topological Quantum 
Field Theory is described by Daniel Freed in Bull. AMS 46 (2009) 221-254. 

Details of the physics structures mentioned above can be found in my paper 
Introduction to E8 Physics that is on the web at these URLs: 
http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.tony5m17h.net/E8physics2011.pdf



The wikipedia timeline of category theory says:
1958 - Grothendieck formulates topos theory based on algebraic geometry
1958 - Godement generalizes to monads
1963 - Grothendieck topos - categories = universes for doing all math
1963 - MacLane does n-categories (ribbons, braids, etc)
1964 - Lawvere does Elementary Theory of the Category of Sets (ETCS)
1972 - Grothendieck Universes for math
2006 - Lurie Higher Topos Theory

Kromer in his book Tool and Object says: "... the foundational debate
...
For Grothendieck, set theory is a foundation;
he assumes "more" than ZF ...[such as]... universes
...
Lawvere, however, assumes "less" ...".

Lawvere Approach

It seems to me that the Lawvere approach to AQFT leads to n-categorical
higher topos stuff which seems to me to be so abstract
that it loses touch with concrete things needed to build physics models.
For example, the timeline also says:
1964 - Haag-Kastler-Segal Algebraic Quantum Field Theory (AQFT)
1988 - Witten Topological Quantum Field Theory (TQFT)

with the Lawvere path of AQFT leading to TQFT (and ribbons, braids, etc)
which do not have enough detailed structure for construction of
realistic physics models.

For example, Colin McLarty says in his 2009 paper
"What does it take to prove Fermat's Last Theorem?
Grothendieck and the logic of number theory" that it is
"... not entirely known ...[whether it]... go[es] beyond ... ZFC ...
[or]...
merely use[s] Peano Arithmetic (PA) or some weaker fragment of ... ZFC ..."
so
it seems to me that from the Lawvere approach it is not clear
that FLT has been proven.



Grothendieck Universe Approach

Colin McLarty in his 2009 paper "What does it take to prove Fermat's Last 
Theorem? Grothendieck and the logic of number theory" goes on to say:

"... Grothendieck ... universe is an uncountable transitive set U such
that {U,in} ... contains the powerset of each of its elements, and
for any function from an element of U to U the range is also an element of U ...
ZFC + U consists of ZFC plus the assumption of a universe ...
ZFC + U certainly implies more statements of arithmetic than ZFC alone
...
Grothendieck universes ... organize a context for ... explicit arithmetic
calculations proving FLT ... The great proofs in cohomological number theory,
such as Wiles[1995] or Deligne[1974], or Faltings[1983] ... in fact ...
use universes ...".

Therefore I prefer the Grothendieck universe approach to AQFT
1964 - Haag-Kastler-Segal Algebraic Quantum Field Theory (AQFT)
1972 - Grothendieck Universes for math

which I think does have sufficient detailed structure:

Streicher says in Universes in Toposes (2004):  "... Grothendieck ...
introduced .. Grothendieck universe ... ZFC together with the requirement
that every set A be contained in some Grothendieck universe guaranteeing
at least an infinite sequence ... of Grothendieck universes ...
U_0 in U_1 in ... U_(n-1) in U_n in U_(n+1) in ...".



You can take U_0 as the empty set
and
U_1 as hereditarily finite sets
(which can be constructed from the power set
and which give you computer programs, discrete lattices,
discrete Clifford algebras, cellular automata, Feynman checkerboards, etc).

I would like to construct U_2 by noticing that the power set structure of U_1
is inherent in the basic construction of real Clifford algebras
which have the concrete structure of 8-periodicity
which allows you (since Cl(16) = Cl(8)xCl(8)) to construct
the completion of the union of all tensor products of Cl(16)
which seems to have algebraic structure that is
similar to the hyperfinite II1 von Neumann factor
and therefore to be a nice candidate for a realistic AQFT.

Of course, you can go beyond U_2 as far as you want to go,
but if you can build a realistic AQFT World from U_2
then my guess is that going beyond U_2 describes the Many-Worlds
of Many-Worlds Quantum Theory which gets you to
evolution of the Many-Worlds Multiverse by Quantum Game Theory
which in turn can be described by Clifford Algebra as in
http://arxiv.org/abs/1008.4689 by Chappell, Iqbal, and Abbott.

That, in turn, leads to the AQFT geometry of EPR phenomena
as described by Joy Christian at http://arxiv.org/abs/1201.0775

http://arxiv.org/abs/1008.4689
http://arxiv.org/abs/1008.4689
http://arxiv.org/abs/1201.0775
http://arxiv.org/abs/1201.0775
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Marcus Chown, in the article Taming the Multiverse in New Scientist (14 July 2001, pages 27-30), says: "... David Deutsch ...
thinks ... the multiverse ... could make real choice possible. ... In the multiverse ... there are alternatives ...
Free will might have a sensible definition, Deutsch ... says... 

"By making good choices ... we thicken the stack of universes in which versions of us live reasonable lives
...".  

Each and every thing we do is a move in a vast never-ending Quantum Game . 

As  Jon (Dr. Manhattan) said in Watchmen (by Alan Moore and Dave Gibbons, DC Comics 1986, 1987):

"... Nothing EVER ends. ...". Each and every thing we do is a move in a vast never-ending Quantum Game.

A simple example: your World is post-World War II Humanity on Earth:  
one Fate is a Dark Age - an alternative Fate is a Bright Age.

From time to time Human Choices lead to a Fork in the Path of Fates, one of three Fates: 

to a Dark Age Basin of Attraction;

to Delay, Sit on the Fence, and stay on the Boundary Between Basins;

to a Bright Age Basin of Attraction.

 

file:///Users/Tony/Desktop/Watchmen.html
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BASIN OF                              BASIN OF
ATTRACTION                            ATTRACTION

    |    
DARK AGE             |           BRIGHT AGE

|
|

SCIENCE
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
   Superstring Theory      |      Clifford Algebra AQFT

Disconnected from Experiment  |    Consistent with Experiment
Consensus Conformity Enforced   |   Realistic Creativity Rewarded

|
|

TECHNOLOGY
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
Electronic Communication Controlled  |  Electronic Communication Open      

Chemical/Nuclear Energy Only  |    Dark Energy Controlled    
Isolation and Stagnation   |    Exploration of Universe

     |     
|

SOCIETY
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
/      |      \

Financial Sector Dictatorship      |  Free Movement of People and Goods
People and Goods Controlled         |         Free Exchange of Ideas     
Ideas Controlled and Limited       |   Financial Sector in Support Role

|

If Our World falls into a Bright Age Basin, we can enjoy a preview of Heaven.

If Our World falls into a Dark Age Basin, we are stuck in Hell.

If Our World is on the Boundary between Basins, 
we still have Choices to make and a Mission to carry out.

Therefore, if your perception is of the World that demands most of your attention, 
your perception is most likely to be that you live in a World on the Boundary Between Basins.
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Let * represent a given state of the ManyWorlds, and let o represent various possible future states:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

The given state * might be a human mind, or a rock, or a glass of water, or anything else.

If there is no Resonant Connection between the given state * and the possible future states o, then the future
of * will be spread at random among the possible future states o, each of which will become an actual future
state * in the Worlds of the ManyWorlds:

*     *       *     *
\   /         \   /
\ /           \ /
*     * *     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

If there is a Resonant Connection between the given state * and one of the possible future states o:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

then the future of * will be concentrated at the possible future states related to the Resonant Connection o 

and 
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the Non-Resonant possible future states o will be reduced or eliminated (depending on the strength of the
Resonant Connection) from the set of each of which will become an actual future states * in the Worlds of
the ManyWorlds:

o     o       *     *
\   /         \   /
\ /           \ /
o     o o     *
\   /   \   /
\ /     \ /
o       *
\     /
\   /
\ /
*

From this point of view, the set of all Worlds of the ManyWorlds looks like an environment in which
ManyWorlds Abstract Beings live and interact by Resonant Connections

*     *       *     *
\   /         \   /
\ /           \ /
*     * o     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

How do different Basins of Attraction (such as * and *) in the ManyWorlds compete ?

By Resonant Connections and the Quantum Zeno Effect interacting 
by Quantum Game Theory

Direct perception of such Basins and Interactions beyond the physical universe of only one World can be
achieved 

by some cultivated humans, and, perhaps, by Dolphins and/or Conscious Quantum Computers.



Aden Ahmed in “On Quaternions, Octonions, and 
the Quantization of Games” 
and at http://arxiv.org/abs/0808.1391
uses the 3-sphere and the 7-sphere used by Joy Christian
in his paper at http://arxiv.org/abs/1201.0775 
where he uses them to explain EPR phenomena.

Chappell, Iqbal, and Abbott at http://arxiv.org/abs/1008.4689  
deal with quantum games and EPR using Clifford algbras.
Since the Quaternions are the 2^2 = 4-dim Cl(2) Clifford algebra
could you use the 2^3 = 8-dim Cl(3) Clifford algebra
instead of the non-associative Octonions in Quantum Games ?

In other words, are there two paths to study Quantum Games ?

Real Clifford Algebras:                Cayley-Dickson Algebras:
Cl(1) = Complex                            2-dim Complex
Cl(2) = Quaternion                         4-dim Quaternion
Cl(3)                                      8-dim Octonion
Cl(4)
Cl(5)                                      Here, due to 
Cl(6)	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 zero-divisors,
Cl(7)                                      there are no more 
Cl(8)	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 division algebras
                                      	
	
 If you want to go to 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 bigger quantum games, 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 you have to deal with
                                           zero-divisor 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 structure that first
                                           appears in 16-dim 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 Sedenions.
Here, due to 8-periodicity,
there are no more really new
real Clifford algebras
because for any k, Cl(8k) =
= Cl(8) x (k times tensor product) x Cl(8)
In particular, at and beyond Cl(8) you seem
to get spinors that are not pure spinors
(see for example Penrose and Rindler,
Spinors and Space-Time, Vol 2, around page 453).

Are the two paths (Clifford and Cayley-Dickson) equivalent ?

http://tony5m17h.net/PureSpinorZD.pdf


Higgs 2011: Will LEE Hide the Higgs ? 
by Frank Dodd (Tony) Smith Jr. - vixra 1107.0048

Abstract:

An ATLAS  plot at EPS HEP 2011 showed 3 Higgs state peaks: 
low mass state (Higgs mass around 150 GeV)
middle mass state (Higgs mass around 200 GeV)
high mass state (Higgs mass around 250 GeV)

A preliminary CMS plot for EPS HEP 2011 showed the same 3 Higgs state peaks
but for the plot shown at EPS HEP 2011CMS used a Look Elsewhere Effect (LEE) 
that flattened the 200 GeV and 250 GeV peaks into insignificance. 

Since the same location of the 3 peaks was independently shown by ATLAS 
the CMS use of LEE was improper 
so CMS should remove the LEE processing from its plot. 

(References are included in the body of the paper and in linked material.)



Higgs 2011: 
? Will LEE Hide the Higgs ?

Frank Dodd (Tony) Smith Jr - 2011  

EPS HEP 2011 was held in Grenoble 21-27 July 2011. 

On 21 July 2011 Fermilab issued a press release saying: 
“... The Higgs particle, if it exists, most likely has a mass between 114-137 GeV...”. 

On 22 July 2011 the LHC collaboration CMS issued a press release saying: 
“... At a ... confidence level of 90%, 
the existence of a Higgs boson is excluded for the range 145-480 GeV ... 
a modest excess of events is observed for Higgs boson masses below 145 GeV ...”. 

On 22 July 2011 a Nature News article by Geoff Brumfiel said: 
“... ATLAS and CMS ... are seeing an unusual surplus of events in a rough mass 
range of 130-150 ...[ GeV ]... The data are far from conclusive, but physicists 
believe this could be the first indication of the Higgs particle ...”. 

So, the superficial Press Release / Nature version 
of the EPS HEP 2011 Higgs search seems to be: 

There is only one Higgs Boson. 
It is the Standard Model Version with mass around 145 GeV. 

There are no more Higgs Bosons up to 480 GeV. 
Now we only need to do more experiments around 145 GeV to get better statistics 

and more data on detailed properties. 

BUT, on 23 July 2011 a BBC article by Paul Rincon said: 
“... The most significant excess ... seen by both the Atlas and CMS teams ... is seen 
at a mass of 145 GeV ... 

Another fluctuation is seen by ... Atlas ... at the higher mass of 250 GeV ...” 

which is in the CMS 90% exclusion zone for the range 145-480 GeV. 

??? WHAT IS GOING ON ???



The ATLAS 250 GeV fluctuation peak (nearly 3 sigma) is shown on the ATLAS 
EPS HEP 2011 plot immediately below indicated by a magenta line (I added the 
green, cyan, magenta, and purple indicator lines). 

It corresponds to a peak (nearly 2 sigma) in a preliminary CMS plot shown at 
Fermilab prior to EPS HEP 2011 which peak is also indicated by a magenta line.

The ATLAS plot and preliminary CMS plot also have in common: 
a peak around 150 GeV (green line); a peak around 200 GeV (cyan line); and a 
valley around 300-400 GeV (purple line) mass of a Higgs condensate t-tbar pair. 



With clear data peaks around 200 GeV and 250 GeV 
in both the ATLAS plot and the CMS preliminary plot: 

How could CMS justify its 22 July 2011 press release saying: 
“... At a ... confidence level of 90%, 

the existence of a Higgs boson is excluded for the range 145-480 GeV ...”. 
???

The CMS plot that was released at EPS HEP 2011 on slides by Andrey Korytov 
had only one peak: around 150 GeV (over 2 sigma).  The 200 GeV and 250 GeV  
high-mass (that is, over 180 GeV) peaks were shrunken to insignificance: 

How did CMS justify shrinking the high-mass peaks and valley 
???



The CMS EPS HEP 2011 slides indicate that the data for the two high-mass peaks 
came mostly from Higg to ZZ decays, as to which the slides said 

“… Interpretation requires look-elsewhere correction …” 
and ( for the Higgs -> ZZ -> 4l ) 

“… LEE is about O(100) and washes out significance of excesses …” 

so it appears that application of LEE (Look Elsewhere Effect) flattened 
the 200 GeV and 250 GeV peaks and (with respect to CMS analysis) killed them. 

Although such LEE flattening may be justifiable for a blind search over a wide 
range of hundreds of GeV, it is improper to use LEE when an independent 
source such as ATLAS has indicated the locations of three peaks (150 GeV, 200 
GeV, and 250 GeV) and a valley (300-400 GeV) and CMS data shows three 
peaks and a valley that correspond to those of ATLAS. 

CMS might say that they did not know of the ATLAS results when CMS did the 
LEE flattening, but now CMS knows about the ATLAS results and therefore 
should remove LEE flattening from its plot. 

Further, CMS itself used a 3-peak plot with peaks around 150 GeV, 
200 GeV, and 250 GeV in its analysis of Higgs -> ZZ -> 4l decay   

so that CMS itself has considered it useful to look for 3 Higgs mass states 
in the same mass regions as the 3 mass states caculated by my E8 Physics model. 



EPS HEP 2011 and E8 Physics
by Frank Dodd (Tony) Smith Jr. - vixra 1107.0044

Abstract:

Experimental results announced at EPS HEP 2011 are compared with some 
predictions of my E8 Physics model, including 3 Higgs states:
low mass state (Higgs mass around 145 GeV/c2)
middle mass state (Higgs mass around 180 GeV/c2)
high mass state (Higgs mass around 240 GeV/c2)

My view is that the EPS HEP 2011 results support my E8 Physics model. 
Some prospects for the future exploration by the LHC are briefly discussed.

(References are included in the body of the paper and in linked material.)
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Frank D. (Tony) Smith, Jr. - 2011 - http://www.valdostamuseum.org/hamsmith/

EPS HEP 2011 and E8 Physics
Using the ideas of 

African IFA Divination 
Clifford Algebra Cl(8)xCl(8) = Cl(16) 

Lie Algebra E8 
Hua Geometry of Bounded Complex Domains 

Mayer Geometric Higgs Mechanism 
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al 

Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT

Joy Christian EPR Geometry

my E8 Physics model has been developed with a 3-state Higgs system that is consistent with the preliminary
CMS LHC Higgs -> ZZ results shown on the blog of Philip Gibbs on 9 July 2011 

The CMS LHC plot was posted on a Fermilab public web site after a Fermilab seminar at which senior CMS
people presented early results of analysis of the first 900/pb of data for the Higgs -> ZZ decay branch. 
The peaks on the plot are not yet statistically significant enough to constitute evidence or discovery 
of Higgs states, but the two around 200 GeV and 250 GeV seem to be roughly within about
10 per cent of my tree-level calculations of masses of 2 (middle and high) of the 3 Higgs states 
of E8 Physics. The plot also has features in the 120-160 GeV range that seem to correspond to the low state.

Full results of analysis of 1/fb of LHC data presented at the European Physical Society 2011 meeting on
High Energy Physics (EPS HEP 2011) tests the validity of the 3-state Higgs system of E8 Physics. 
This paper describes the results of those tests with respect to the Higgs mass states (low, middle, and high) 
and some of their effects and some prospects for future LHC exploration, 
but first here is a discussion of the 3-state system and its relationship to Triviality and Vacuum Stability
bounds:

http://www.valdostamuseum.org/hamsmith/
http://vixra.org/abs/1106.0042
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.valdostamuseum.org/hamsmith/Triviality3states2009.html
http://vixra.org/abs/1107.0048
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Triviality, Vacuum Stability, and Higgs States

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value
will be understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\
imposes constraints on both the top quark and Higgs boson masses. 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should
not develop an Landau pole for mu < /\ . 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not
become negative leading to the instability of the usual SM vacuum. 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-
off and have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ]
... 
The upper part of each curve corresponds to the triviality bound. 
The lower part of each curve coincides with the vacuum stability bound and 
the point in the top right-hand corner, where it meets the triviality bound curve, is the quasi-fixed infra-red
fixed point for that value of /\ . ... 

... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”.  
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Low  Mass State

The Green Dot is the low-mass state of my 3-state E8 Physics model, 
which corresponds to a 130 GeV Truth Quark and a 145 GeV Higgs. 

The 145 GeV Higgs  also comes from such calculations, and is the Higgs state that is
necessary for agreement with arXiv 0960.0954 by Ellis, Espinosa, Giudice, Hoecker and Riotto who require
a Higgs with 135 < MH < 158 GeV, saying: 
“... the Standard Model may survive all the way to the Planck scale for an intermediate range of Higgs
masses ... We evaluate ... on the basis of a global fit to the Standard Model made using the Gfitter package
... a global fit to electroweak precision data within the SM ... favors MH < 158 GeV ... Lower bounds on the
Higgs mass due to absolute vacuum stability .. and finite-temperature ... and zero-temperature metastability
... includ[ing] theoretical uncertainties ... 

...[ “allow ( as Tommaso Dorigo said in an entry of 23 July 2009 on his blog ) the SM to be valid for all
energies up to the Planck scale (set at 2 x 10^18 GeV) only if the Higgs boson has a mass above 135 GeV
or so” ]...”. 

At EPS HEP 2011 (22 July) Konstantinos Nikolopoulos of ATLAS described Higgs -> ZZ -> 4l in slides
showing: 
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The green dot (colors added by me) indicates 1 - 0 = 1 event over background that I interpret as representing
the low Higgs mass state. 

At EPS HEP 2011 (22 July) Roberto Salerno of CMS described Higgs -> ZZ -> 4l in slides showing: 

Note the low number of events. Roberto Salerno said: "... No evidence of a SM-like HIggs bosons has been
found. ...". Although the statistical criteria for "evidence" was not met by the CMS data, it seems to me that
the data is consistent with the 3-state Higgs of the E8 Physics model.  

At EPS HEP 2011 (22 July) Jonas Strandberg of ATLAS described Higgs -> WW in slides saying: 
"... An excess of events can be observed ... using 1 fb-1 of data ... Corresponding to about 2.5 sigma in the 
range 130 < MH < 150 GeV ...". 

At EPS HEP 2011 (22 July) Kyle Kranmer of ATLAS described Higgs Combination of decays in slides
saying: 
"... In the low-mass range (120-140 GeV) an excess of events with a significance of approximately 2.8
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sigma is observed ... 



Page 6 of 16

 ...". 
I added the green, cyan, and magenta bars indicating my identification 
of plot peaks with low, middle, and high Higgs mass states.

... Noticeable excess around 250 GeV from H -> ZZ -> 4l candidates ...
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The 130 GeV Truth Quark mass value comes from tree-level fundamental geometric and combinatorial
calculations. At EPS HEP 2011 (21 July) Viviana Cavaliere of CDF described a Wjj bump in slides
showing: 
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However,
As to b-tagging, the CDF update on the Wjj bump said:
"... b-tagging in the excess region ... No significant enhancement of b-tagged events is observed in
the "excess" region compared to the sideband regions. ... This highlights that ... the excess is not
due to an under-estimated t-tbar content since in these events at least one of the jets should give rise
to a b-quark in the "excess" region" ...",
so
while lack of tagging might be an argument against t-tbar causing the excess,
my position is that singleT might cause the excess.

As to b-tagging for singleT, Sullivan and Menon in arxiv 1104.3790 said:
"... one may wonder whether there is a large excess in the 2 b-tag CDF dijet invariant mass. CDF
has measured that signal in an analysis to search for Higgs production in WH to Wbbbar. There are
two reasons we do not expect to see a large excess in that study. First, the deficit in Wbb from tchannel
single-top is almost perfectly cancelled by the excess in the s-channel single-top contribution. 
The basic cuts in the Higgs analysis are almost identical to the single-top-quark analysis, 
and so there is no contamination from processes with additional jets. 
Furthermore, in the CDF Higgs analysis, they normalize their background subtraction to data. 
Hence, any residual excess should be removed. ...".

What about T-Tbar Events ? 
My view is that most of the T-Tbar events were included in the Tquark background in the analysis
processes 
used by  CDF and D0 and LHC. 

The D0 results were also presented at EPS HEP 2011 (21 July),  claiming consistency with the minimal
Standard Model and refutation of a narrow interpretation (a 4 pb cross section with no error bars) of the
CDF results. 

LHC results presented at EPS HEP 2011 (21 July) by Tetiana Berger-Hrynova who said that ATLAS saw 
"... No significant excess over Standard Model processes seen in 1.02 fb-1 of data ...[ but ]...
This channel is not optimal at LHC with W+jet bkg 20 times higher ...". 

The CDF Gaussian Peak is located at 147 GeV which is within about 10% of the 130 GeV value of the
E8Physics tree-level calculation. The 130 GeV value is well inside the 120-160 GeV range described for the
Wjj bump in the CDF paper at arxiv 1104.0699 which said "... we estimate 
a cross section times the particle branching ratio into dijets of the order of 4 pb. ...".

My view of all the cross section results taken together is that they are roughly consistent 
with a singleT cross section of 2.90 pb (see arxiv 1104.4087 by Plehn and Takeuchi).

An objection to Tquark as cause of the excess was raised by Giovanni Punzi 
in slides 31 and 33 of his 2011 Blois Rencontres presentation where he said said:
"... could this be top background [ arXiv: 1104.4087, arXiv: 1104.3790] ...
the answer is NO - this cannot possibly be top background
- there is no significant tagged component ...".



Page 9 of 16

Middle  Mass State

The Gold Line is based on Renormalization Group calculations with the result that MH / MT = 1.1 as
described by Koichi Yamawaki in hep-ph/9603293 . 

If you follow the Renormalization Gold Line up to higher energies from the Green Dot low-mass state you
encounter the Triviality Bound at the Cyan Dot. 
The Cyan Dot is the middle-mass state of my 3-state E8 Physics model, 
which corresponds to a 174 GeV Truth Quark and a 180 GeV Higgs. 

The 180 GeV Higgs  corresponds to the Higgs mass calculated by Hashimoto, Tanabashi,
and Yamawaki in hep-ph/0311165 where they show that  for 8-dimensional Kaluza-Klein spacetime with
the Higgs as a Truth Quark condensate 172 < MT < 175 GeV and 178 < MH < 188 GeV. 

8-dimensional Kaluza-Klein structure was described with respect to Standard Model gauge groups by N. A.
Batakis in Class. Quantum Grav. 3 (1986) L99-L105 . Spinor structures in E8 Physics allow consistent
treatment of fermions. 

The physical meaning of the Triviality Bound is described by Pierre Ramond in his book Journeys Beyond
the Standard Model (Perseus Books 1999) where he says at pages 175-176: 
“... for a ... (large) Higgs mass, we expect the standard model to enter a strong coupling regime ... losing ...
our ability to calculate ... it is natural to think ... that the Higgs actually is a composite ... The resulting bound
... is sometimes called the triviality bound. The reason for this unfortunate name (the theory is anything but
trivial) stems from lattice studies where the coupling is assumed to be finite everywhere; in that case the
coupling is driven to zero, yielding in fact a trivial theory. In the standard model ... the coupling ... is
certainly not zero. ...”. 

At EPS HEP 2011 (22 July) Konstantinos Nikolopoulos of ATLAS described Higgs -> ZZ -> 4l in slides
showing: 
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The cyan dot (colors added by me) indicates (2 - 1) + (3 - 1)  = 3 events over background that I interpret as
representing the middle Higgs mass state. 

At EPS HEP 2011 (22 July) Roberto Salerno of CMS described Higgs -> ZZ -> 4l in slides showing: 

Note the low number of events. Roberto Salerno said: "... No evidence of a SM-like HIggs bosons has been
found. ...". Although the statistical criteria for "evidence" was not met by the CMS data, it seems to me that
the data is consistent with the 3-state Higgs of the E8 Physics model.  

At EPS HEP 2011 (22 July) Kyle Kranmer of ATLAS described Higgs Combination of decays in slides
showing:
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I added the green, cyan, and magenta bars indicating my identification 
of plot peaks with low, middle, and high Higgs mass states.

The interesting valley between 300 and 400 GeV is probably (in my opinion) due to the onset of Higgs
decay into middle-state Tquark pairs. See this branching ratio plot from a slide by Gemma Wooden at a
2010 IoP meeting:
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The 174 GeV Truth Quark mass value corresponds to the conventional accepted mass of the Truth Quark. 
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High  Mass State

If you follow the Renormalization Gold Line up to still higher energies from the Cyan Dot middle-mass
state you get to the Critical Point at the Magenta  Dot. 

The physical significance of the Critical Point is described in hep-ph/0307138 by C. D. Froggatt who said: 
“... the point in the top right-hand corner, where it meets the triviality bound curve, is the quasi-fixed infra-
red fixed point for that value of /\ . ... the SM one loop renormalization group equation for the top quark
Yukawa coupling ...[and the]... renormalization group equation for the Higgs self-coupling ... lead... to the
SM fixed point predictions for the running top quark and Higgs masses: MT = 225 GeV ...[and]... MH =
250 GeV ...”. 

The Magenta Dot is the high-mass state of my 3-state E8 Physics model, 
which corresponds to a 220 GeV Truth Quark and a 240 GeV Higgs. 

The 240 GeV Higgs  corresponds to the description in hep-ph/9603293 by Koichi
Yamawaki of the Bardeen-Hill-Lindner model and is also roughly consistent with the Higgs Vacuum
Expectation Value calculated at tree-level in E8 Physics as 252 GeV. 

At EPS HEP 2011 (22 July) Konstantinos Nikolopoulos of ATLAS described Higgs -> ZZ -> 4l in slides
showing: 

The magenta dot (colors added by me) indicates 4 - 1 = 3 events over background that I interpret as
representing the high Higgs mass state. 

At EPS HEP 2011 (22 July) Roberto Salerno of CMS described Higgs -> ZZ -> 4l in slides showing: 
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Note the low number of events. Roberto Salerno said: "... No evidence of a SM-like HIggs bosons has been
found. ...". Although the statistical criteria for "evidence" was not met by the CMS data, it seems to me that
the data is consistent with the 3-state Higgs of the E8 Physics model.  

At EPS HEP 2011 (22 July) Kyle Kranmer of ATLAS described Higgs Combination of decays in slides
saying: 
"... Noticeable excess around 250 GeV from H -> ZZ -> 4l candidates ...
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 ...". 
I added the green, cyan, and magenta bars indicating my identification 
of plot peaks with low, middle, and high Higgs mass states.

The 220 GeV Truth Quark mass state is consistent with the description in hep-ph/9603293 by Koichi
Yamawaki of the Bardeen-Hill-Lindner model. Experimental indications of Truth Quark high mass state is
at present ( July 2011) of low statistical significance. 
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3-State System Effects

Since there are 3 Higgs states in my E8 Physics model , it may also explain some other recent observations,
such as Bs -> mu mu described by Jester in a 13 July 2011 Resonaances blog entry where he said "... CDF
just posted the latest update ... based on 7 fb-1 of data ... the branching fraction of Bs -> mu mu is ... about 2
sigma above the expected Standard Model value ... additional Higgses could mediate ...[ this decay and ]...
pump up the branching fraction ...". 

Prospects for Future Exploration by LHC 

The LHC can explore the energy region above electroweak symmetry breaking (order of 1 TeV). 
In that region, assuming only the Standard Model plus Gravity as described by E8 Physics, 
the Higgs mechanism will not be around to generate mass, so everything will be massless, 
which is an interesting new regime that needs to be explored because:

1 – The T and B quarks may not be so different, and the Kobayashi-Maskawa matrix may look very
different,
with possible consequences for CP violation. 

2 – Massive neutrinos may lose their mass, 
so neutrino oscillation phenomena may change in interesting ways.

3 – With no massive stuff, Conformal Symmetry may become important, 
leading to phenomena such as:

a – Twistor stuff may be directly observable. See for example the book Mathematics and Physics by
Manin, who says there:

“… What binds us to space-time is our rest mass, which prevents us from flying at the speed of light,
when time stops and space loses meaning. In a [massless] world … there are neither points nor
moments of time; beings … would live nowhere and nowhen; only poetry and mathematics [ and the
LHC ] are capable of speaking meaningfully about such things. One point of CP3 is the whole life
history of a free …[ massless particle ]… the smallest event that can happen to …[ it ]…”.

b – Segal conformal cosmological stuff (maybe Dark Energy) may be observable;

c – Since the Conformal group acts in 6-dim spacetime that could be denoted by C6, 
maybe two new large physical spacetime dimensions might emerge, 
with 
4+4 = 8-dim M4 x CP2 Kaluza-Klein becoming 6+4 = 10-dim C6 x CP2 Kaluza-Klein 
and a connection emerging between 
non-supersymmetric Bosonic String Theory whose Lattice Affinization has Monster Group symmetry 
and
a Bohm-type Quantum Theory based on interpreting Strings as World-Lines 
( see tony5m17h.net/MonsterStringCell.pdf and tony5m17h.net/QM03.pdf ).

http://www.valdostamuseum.org/hamsmith/MonsterStringCell.pdf
http://www.valdostamuseum.org/hamsmith/QM03.pdf
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3-State Higgs-Tquark System
My physics model has 3 states (green, cyan, magenta) for the Higgs-Tquark system:



The low state (green) is in the usual stable-vacuum no-triviality space-time region.

The middle state (cyan) is on the Triviality boundary where the Higgs is composite T-Tbar condensate
in 8-dim Kaluza-Klein spacetime with high-energy cut-off scale at the Planck energy 10^19 GeV
which is the lowest of the three Triviality boundary upper bound curves.

The high state (magenta) is at the critical point where the Triviality boundary (upper bound curves)
intersects the vacuum stability boundary (right-side bound curves).

http://www.valdostamuseum.org/hamsmith/
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.valdostamuseum.org/hamsmith/LHC2011.html


In 1994 a seimileptonic histogram from CDF

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

also seems to me to show all three states of the T-quark.

The fact that the low (green) state showed up in both independent detectors 
indicates a significance of 4 sigma.

Some object that the low (green) state peak should be as wide as the peak for the 
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the 
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate 
becomes manifest and 
the low (green) state should be narrow because it is in the usual non-trivial region 
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF seems to me to show both the low (green) 
state and the middle (cyan) state of the T-quark:

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF showed a T-
quark mass of 142 GeV (+33,-14) that seems to me to be consistent 
with the low (green) state of the T-quark: 



In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at 
page 159 said "... distributions for the dilepton candidates. For events with more 
than two jets, the dashed curves show the results of considering only the two 
highest ET jets in the reconstruction ...

..." (colored bars added by me)

The event for all 3 jets (solid curve) seens to me to correspond to decay of a middle 
(cyan) T-quark state with one of the 3 jets corresponding to decay from the 
Triviality boundary down to the low (green) T-quark state, whose immediately 
subsequent decay is corresponds to the 2-jet (dashed curve) event at the low 
(green) energy level.

After 1998 until very recently Fermilab focussed its attention on detailed 
analysis of the middle (cyan) T-quark state, getting much valuable detailed 
information about it but not producing much information about the low or 

high states.



In 2010 the thesis of Viviana Cavaliere (FERMILAB-THESIS-2010-51) said:
"... We present the measurement of the WW and WZ production cross section in p 
pbar collisions at sqrt(s) = 1.96 TeV, in a  final state consisting of an electron or 
muon, neutrino and jets. ... for the [ 120 , 160 ] GeV/c2 mass range ... an excess 
is observed ... corresponding to  a significance of 3.3 sigma ...".

Those results are also presented by her Fermilab collaboration CDF in arXiv 
1104.0699 which says "... the invariant mass distribution of jet pairs produced in 
association with a W boson using data ... which correspond to an integrated 
luminosity of 4.3 fb-1 ...[some image colors altered and green added by me]...

... has an excess in the 120-160 GeV/c2 mass range 
which is not described by current theoretical predictions ...".

The 120-160 GeV/c2 excess may be Low Mass Truth Quark SingleT events: 
The events corresponding to the middle (cyan) state of the T-quark are shown in 
the left chart as being part of the background, and after subtracting the background 
(including the middle (cyan) state) the right chart shows a Gaussian corresponding 
to events in the 120-160 GeV /c2 range of the low (green) state of the T-quark.
In arxiv 1104.0699 CDF said "... we estimate a cross section times the particle 
branching ratio into dijets of the order of 4 pb. ...". In Fermilab-Pub-11/267-E D0 
said "... The best fit value ... yields a cross section of ... 0.82 ( +0.83 -0.82 ) pb ...".

Those cross sections are roughly consistent with 
the conventional singleT cross section of 2.90 pb 

(see arxiv 1104.4087 by Plehn and Takeuchi).



An objection to Tquark as cause of the excess was raised by Giovanni Punzi 
in slides 31 and 33 of his 2011 Blois Rencontres presentation where he said said:
"... could this be top background [ arXiv: 1104.4087, arXiv: 1104.3790] ...
the answer is NO - this cannot possibly be top background
- there is no significant tagged component ...".

However,
As to b-tagging, the CDF update on the Wjj bump said:
"... b-tagging in the excess region ... No significant enhancement of b-tagged 
events is observed in
the "excess" region compared to the sideband regions. ... This highlights that ... the 
excess is not
due to an under-estimated t-tbar content since in these events at least one of the jets 
should give rise
to a b-quark in the "excess" region" ...",
so
while lack of tagging might be an argument against t-tbar causing the excess,
my position is that singleT might cause the excess.

As to b-tagging for singleT, Sullivan and Menon in arxiv 1104.3790 said:
"... one may wonder whether there is a large excess in the 2 b-tag CDF dijet 
invariant mass. CDF
has measured that signal in an analysis to search for Higgs production in WH to 
Wbbbar. There are
two reasons we do not expect to see a large excess in that study. First, the deficit in 
Wbb from tchannel
single-top is almost perfectly cancelled by the excess in the s-channel single-top
contribution. The basic cuts in the Higgs analysis are almost identical to the single-
top-quark
analysis, and so there is no contamination from processes with additional jets. 
Furthermore, in the
CDF Higgs analysis, they normalize their background subtraction to data. Hence, 
any residual
excess should be removed. ...".



What about T-Tbar Events ? 

My view is: 
most of the T-Tbar events were included in the Tquark background by CDF in 
arxiv 1104.0699 
but 
a few such events may have been faintly seen in a kinematic distribution plot 
shown in a link on a CDF note released 2 June 2011 of the mass of jj+lv (jets, 
lepton, neutrino) in the 115 to 175 GeV region of Mjj (colored bars and their 
description added by me): 

The relative lowness of the mid-mid T-Tbar and mid-low T-Tbar peaks 
may be due to CDF inclusion of the mid T in background. 



What about the 3 Higgs states? 

The Higgs has not yet been observed, but Tommaso Dorigo said in his 
blog entry 31 Jan 2011: 

"The LHC Will Run At 7 TeV in 2011 and 2012" 
"... the Tevatron will finally shut down at the end of 2011 ... 
LHC will continue to run through 2012, increasing as much as possible 
the instantaneous luminosity of the beams. This means that while at the 
end of 2011 CMS and ATLAS might still only have one inverse 
femtobarn of collisions to play with, by the end of 2012 it is reasonable 
to expect at least a factor of 5 more data. ... 
then ...[in]... 2013 ... a long shutdown ... to allow the retro-fitting of LHC 
with systems which will prevent future incidents such as the one of 
September 2008 ... 
The graph below ...



[ I have altered the graph by omitting irrelevant material and adding three vertical lines at 
the Higgs masses for the three states in my physics model. The cyan line also corresponds 
to the Higgs mass predicted in hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki 
in the context of an 8-dim Kaluza-Klein Higgs-as-T-condensate model. ]

... shows the number of standard deviations equivalent to the 
observable ... Standard Model Higgs boson ... signals that may be 
obtained by a combination of sensitive search channels by CMS. The 
curves show the median sensitivity, i.e. they show the minimum 
significance achievable 50% of the time. Different curves refer to ... 
different integrated luminosities. As you clearly see, 50% chances of a 3-
sigma or larger evidence for the Higgs boson exist in a wide range of 
masses, even with the 7 TeV running and 5 inverse femtobarns ( the full 
blue line -a reasonable estimate for 2012!). And bear in mind that this is 
CMS only: a combination with ATLAS would typically make a 3-sigma 
signal become a 4-sigma one, roughly. If it were real! ...". 

Therefore, 
by the end of 2012 the LHC should have 5/fb 

and so Verify (to 5 sigma for low and mid states) my Higgs 
boson predictions.



Even earlier,
by the EPS-HEP conference in Grenoble 21-27 July 2011 

the LHC should have 1/fb 
(image from viXra log blog entry on 13 June 2011)

and so Refute (at 95% CL) 
or 

See Evidence For (at 2 or 3 sigma) 
my Higgs boson predictions.



If, by the end of 2012, the LHC sees nothing beyond the Standard Model (with or without my predicted 3-
stage Higgs-Tquark-Condensate system), 

i.e., sees no SuperSymmetry or other Exotic New Physics, 
then: 

If Europe (outside Germany) and the USA are suffering financial collapse, 
the LHC repair/maintenance year 2013 might become the LHC ShutDown Year. 

If Fermilab might be then already be ShutDown, 

the End of 2012 might see the End of Large-Collaboration Collider Physics 
and 

the Beginning of an Era in which the Fundamental Laws of Physics 
i.e., the Standard Model plus Gravity 
(perhaps unified as in my E8 physics model) 

are understood so well that we can devote our energy to 

Engineering a Better World, on Earth and Beyond
 

by centrally-directed programs such as 

Safe Nuclear Energy for Desalted Sea Water, Hydrogen Fuel, Electricity
Worldwide Network of Rapid Rail 

Worldwide New Towns in poor rural areas 
Free Basic Education and Medical Care 

Basic Research into controlling Cold Fusion and Dark Energy 

i.e., effectively following the Real-Growth-Oriented Ideas of China, 
which, being governed by descendants of the revolutionary PLA who understand the standards of military

realism, the utility of productive manufacturing, and the value of all the people who are its citizens, 
is printing trillions of yuan each year and investing them at zero interest in projects such as mega-cities and

high-speed rail serving all the country. 

What is Beyond 2012? 



The timetable for such construction is until about 2020. 
Some USA economists are pessimistic about China's Real-Growth-Oriented ideas, such as Nouriel Roubini

of New York University, who said (Al Jazeeera 18 April 2011): 
“... China is rife with overinvestment in physical capital, infrastructure, and property. To a visitor, this is
evident in sleek but empty airports and bullet trains ... highways ... thousands of colossal new central and

provincial government buildings, ghost towns, and brand-new aluminum smelters ... 
overcapacity will lead inevitably to serious deflationary pressures, starting with the manufacturing and real-
estate sectors. Eventually, most likely after 2013, China will suffer ... a financial crisis and/or a long period

of slow growth ... once further fixed-investment growth becomes impossible ...”. 

What Roubini and his fellow USA apologists do not understand is that when Siberia, Kazakhstan, Central
Asia, the Middle East, and Africa see the Chinese bullet trains, highways, buildings, etc., 

China’s capacity in 2020 will not be “overcapacity” but will be used 
to become the World’s Building Contractor



As to what might become of the thousands of highly-trained workers in the Large-Collaboration Physics
Colliders that might all be ShutDown by 2013. 

the Experimenters who built and ran the Machines are Excellent Engineers and can be constructive
paricipants in an Era of Centrally-Directed-Real-Growth Engineering. 

On the other hand, 
the Theorists who are Highly-Trained in Unrealistic Exotica-Beyond-the-Standard-Model such as

Superstring Theory may find that their brains (a la Vroomfondel and Majikthise of HHGG) 
"... must be too highly trained ..." for anything other than 

Unrealistic Physics Exotica 

or 

the Financial-Derivative-Based Pyramid Casino run by the Big Five Bank holding companies 
JPMorganChase, Bank of America, Citigroup, GoldmanSachs, and MorganStanley 
who in 2010 held $300 trillion in Derivatives against only $8 trillion in real assets, 

and so were only able to keep their Casino afloat by 
directing the USA government (effectively bought and controlled by them) to print
trillions of dollars each year and give them at zero interest to the Big Five Banks, 

thus debasing the USA dollar and 
sucking all credit out of the productive sectors of the USA system. 

http://abstrusegoose.com/363




Abstract
Dan Brown in his 2009 book "The Lost Symbol" said

"... The ancients possessed profound scientific wisdom. ... Mankind ... had once
grasped the true nature of the universe ... but had let go ... and forgotten. ... Modern
physics can help us remember! ... the world need[s] this understanding ... now more

than ever. ...",

but the rest of his book fails to provide convincing support for that statement, although it does provide a
clue:

"... The secret hides within the Order Eight Franklin Square ... of the numbers 1
through 64 ...".

The purpose of this paper is to support that statement in enough detail to convince a diligent reader that
following that clue can show that the statement is true. To follow the clue:

begin with the "Order Eight" Clifford Algebra Cl(8) whose 2^8 = 256 dimensions
represent the 256 elements of the Ancient African IFA Oracle and the 256
Elementary Cellular Automata, so that the True Lost Symbol is the 8-dimensional
HyperCube with 256 vertices as shown on the cover of this paper;

then multiply (by tensor product) 8 copies of Cl(8) to produce Cl(64) whose 2^64
dimensions represent the first 10^(-34) seconds of the Zizzi Inflation Phase of our
Conscious Universe and an event of Penrose-Hameroff Human Conscious Thought;

then analyze the details of the 256 Cellular Automata and the E8 Lattices containing
256-vertex 8-dimensional HyperCubes to construct a realistic unified theoretical
model of the Standard Model plus Gravity;

then analyze the Fractal Structure of the Ancient African IFA Oracle;

then apply the Ancient African IFA Oracle (and its subset the I Ching) to describe
History, including the Future History of Global Finance.

Readers can find further examples and more details on my web site at www.valdostamuseum.org/hamsmith/

Frank Dodd (Tony) Smith, Jr. - 2009



 

 

 

Conscious Cl(8)^8 Universe 
by Frank Dodd (Tony) Smith, Jr. - 2009

 
 
 
 
 
What is Cl(8)^8 ? 
It is the tensor product of 8 copies of Cl(8). 
 
What is Cl(8) ?  
It is an 8x8x8x8x8x8x8x8 = 2^8 = 16x16 = 256-dimensional Real Clifford Algebra 
whose 256 elements are represented on the cover as a projection of 
the vertices of an 8-dimensional hypercube,  
which in turn represents the fundamental structure of the oldest religion 
on Earth, known as IFA or VoDou, that spread with humans from Africa 
to the rest of Earth. It underlies the basic structure of all human religions 
including Vedism, Judaism, Platonism, I Ching, Shinto, Islam, Christianity, 
and the multitude of Shamanic practices including Tarot. 
The structural universality of human religions reflects the structure of the 
consciousness of the human brain, which in turn reflects the consciousness 
of our Universe itself. 
 
Why 8 copies of Cl(8) ? 
Cl(8)^8 has (2^8)^8 = 2^(8x8) = 2^64 = the dimensionality of Cl(64) = Cl(8x8) =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) 
which is the first (lowest dimension ) Clifford algebra at which we can reflexively 
identify each component Cl(8) with a vector in the Cl(8) vector space.
Paola Zizzi has shown (see gr-qc/0007006) that our Universe was a conscious 
superposition of quantum states during inflation, which ended in self-decoherence 
when the number of superposed states reached the reflexive identification threshhold 
of 2^64 elements of Cl(64) = Cl(8)^8 and that at time Tn = (n+1) Tplanck 
the quantum gravity register consisted of (n+1)^2 qubits, 
so that the end-of-inflation decoherence occured at sqrt(2^64) x Tplanck = 
= 2^32 x 5 x 10^(-44) sec =  4 x 10^9 x 5 x 10^(-44) sec = 2 x 10^(-34) sec 
at which time the 2^64 superposed states were reduced to only one,  
from which our Universe began its post-inflation expansion. 
 



Since our post-inflation Universe is only one World of the Quantum Many-Worlds
of our Universe's coherent superposition of 2^64 quantum states at the end of inflation,
it carries only 1 / 2^64 of its entropy, thus explaining the Arrow of Time that flows 
from the low entropy of our end-of inflation past to our higher-entropy present. 
 
Since 2^64 = 2 x 10^19 is similar to the 10^18 tubulins of the human brain 
whose quantum superposition and decoherence results in an event 
of conscious thought as described by Penrose, Hameroff, Sarfatti, and Zizzi, 
it seems that human consciousness is so similar to the consciousness of our Universe 
during inflation as to justify Genesis 1:26 
"... And G-d said, let us make man in our image ..."
in light of which the injunction of the 1611 English King James Genesis 1:28, 
written prior to Galileo's 1632 Copernican Dialogue,  
"... Be fruitful, and multiply, and replenish the earth, and subdue it ..." 
may be understood as a mandate to humans that they should occupy our entire Universe 
and, in order to "replenish" and "subdue" it, that they should comprehend it in detail. 
 
Such a process of Expansion and Comprehension was described by
Masamune Shirow in Ghost in the Shell (Dark Horse Comics 1991-1995): 
 "... The network is of macrocosmic size, and has infinite depth. 
It's like a growing tree ... life is like fruit growing on the end of the brances ... 
The secrets of the Kabbala, the Norse and Chinese myths, ... the Tree of Life, 
the World Tree ... these are all worthy of being called ... "the Pillar of Heaven" ... 
It's the core system of the universe 
that channelers ... in every era ... and ... culture ... have traditionally accessed ... 
Beyond the trunk of the "tree" there should be no existence, 
but the closer one gets to the end of the branches, the more growth one finds ... 
and the branches are continually touching, separating, entangling, and bearing fruit ...
everything is linked to everything else. ...".  
 
As a PEAR web site said: "... the basic processes by which consciousness 
exchanges information with its environment, orders that information, and interprets it, 
also enable it to ... avail itself of some control over its reality. 
This model regards the concepts ... such as ...wave mechanical resonance, 
as fundamental characteristics of consciousness ...". 
Resonance among the 10^18 tubulin electrons is important in achieving and maintaining 
coherent superposition states among them, 
and resonance with other entities (whether or not in the same World of the Many-Worlds)  
is important in Dark Energy arrays of Josephson Junctions and in PSI phenomena  
including what Terence McKenna said in a 1993 OMNI interview "... From 75,000 to 
about 15,000 years ago ... Human beings created an altruistic communal society; 
then ... For 10,000 years ... we've pursued an agenda of beasts and demons. ...
 
 



We are at the breakpoint ... All evolution has pushed for 
this moment, and there is no going back. What lies ahead 
is ... freedom and transcendence ...  to expand infinitely into 
pleasure, caring, attention, and connectedness. ...  
It's like when a woman comes to term ... if the child is not ...
launched ... toxemia will set in ...". 
 
   Here is an outline of our Human Condition:
 
A little less than 15 billion years ago, our Universe 
emerged from the Void. 
 
4 billion years ago, our Earth and Moon were orbiting 
our Sun. 
 
2 billion years ago, bacteria built a nuclear fission reactor 
in Africa. 
 
100,000 years ago, Humans were expanding from the 
African home-land to Eurasia and beyond. 
 
12,000 years ago, Africans developed IFA Oracle 
divination based on the square of 16 = 16x16 = 256 =  
= 2^8 corresponding to the vertices of an 8-dimensional 
hypercube and to the binary 2-choice Clifford algebra 
Cl(8) and so to related ones such as Cl(8)xCl(8) = Cl(16).   

 

Since the number of sub-hypercubes in an 8-dimensional  
hypercube is 6,561 = 81x81 = 3^8, the IFA Oracle has 
N=8 ternary 3-structure as well as binary 2-structure:  
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4 =2x2  9 = 3x3 
3                8           27 
4             16 = 4x4         81 = 9x9 
5           32                   243 
6         64 = 8x8                 729 = 27x27 
7      128                           2187 
8    256 = 16x16                       6561 = 81x81 



 

 
As ancient African games such as Owari show, binary 2-
structure corresponds to static states and ternary 3-
structure corresponds to dynamic states. Mathematically, 
using binary 2-choice static states to define dynamics on 
3 ternary neighbor states produces the 256 elements of 
Elementary Cellular Automata.  
 
The African Oracle patterns spread throughout the 
Earth, so that by the 13th century parts of them were 
found in:  
 
 
India used the 240 parts of the Rig Veda’s first sukt.  
The 240 corresponds to the 240 Root Vectors  

 
of the E8 Lie algebra that is constructed from Cl(8)xCl(8) 
= Cl(16).  
 
 
 



 

Judaism used the 248 positive Commandments plus 
the 365 negative Commandments given to Moses 
during the 50 days from Egypt to Sinai.  
The 248 correspond to the 248-dim E8 Lie algebra that is 
constructed from Cl(8)xCl(8) = Cl(16).  
The 365 is constructed by looking at one of the 1792 = 
7x256 sub-hypercubes of 6-dim in the 8-dim hypercube,  
effectively cutting off the ternary 3-structure at N= 6 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4       9 = 3x3 
3                8           27 
4             16               81 = 9x9 
5           32                   243 
6         64                       729 = 27x27 
7      128                            
8    256                                

 
and then making a 27x27 Magic Square with (729+1)/2 = 
365 as its its central Magic Square number.  
 
Plato, to construct a musical scale, used the full N=8 
binary 2-structure but only N=5 of the ternary 3-structure  
 
N      2^N                 3^N 
0                      1 
1                    2   3   =  2 + 1 
2                  4       9   =  4 + 4+1 
3                8           27   =  8 + 12+6+1 
4             16               81   = 16 + 32+24+8+1 
5           32                   243=32+80+80+40+10+1 
6         64 
7      128 
8    256 



 

Plato used the numbers 256 and 243 to form the ratio 
256/243, which, along with 9/8, 
let him construct the the first octave as: 
1  9/8  81/64    4/3  3/2  27/16  243/128   2 
by using the multiplicative intervals: 
 9/8  9/8  256/243  9/8  9/8    9/8   256/243 
 
China used the 64 possibilities of the binary I Ching and 
the 81 possibilities of the ternary Tai Hsuan Ching, 
effectively cutting off the binary 2-structure at N= 6 and 
the ternary structure at N= 4 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4       9 = 3x3 
3                8           27 
4             16               81 = 9x9 
5           32                    
6         64                        

 
Japan used the 128 possibilities of Shinto Futomani 
Divination and the Triad: Jewel-Mirror-Sword, 
effectively cutting off the binary 2-structure at N = 7 and 
the ternary 3-structure at N=1 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4        
3                8            
4             16                
5           32                    
6         64                        
7      128                            

Adding 3 of the ternary 3-structures to 16 of the binary 2-



 

structures gives the number 19 of the 19x19 board of the 
game Go (the Chinese version, Wei Qi, may have 
originally had a 17x17 board).     
 
Mediterranean Africa used the 16 possibilities of the 
Ilm al Raml, effectively cutting off the binary 2-
structures at N = 4 and eliminating the ternary 3-
structures  
 
N      2^N                 3^N 
0                      1 
1                    2    
2                  4        
3                8            
4             16                
  

As noted about Japan, adding 3 of the ternary 3-
structures to 16 of the binary 2-structures gives the 
number 19, but in Mediterranean Africa the most 
significant use of the number 19 is in the Quran, which is 
written in Arabic with a basic message that G-d is ONE, 
and the Arabic number-value of the Arabic letters of the 
word ONE is 6+1+8+4 = 19. Rashad Khalifa, whose 
mathematical analysics of the Quran confirmed the 
primacy of the number 19, was murdered in 1990 in his 
Mosque in Arizona because of the results of his analysis.  

 



 

In the early 13 th century Ibn Arabi (born in Spain, died 
in Damascus) wrote the “Bezels of Wisdom” describing 
his Sufi Islamic World-View using terms consistent with 
the processes of Quantum Theory:  
 
“mumkinat” = quantum possibile Worlds of the Many-
Worlds, or Bohmian beables;  
“qada” = decoherence of quantum superposition of 
possibilities, or choice at an Event of a World of the 
Many-Worlds;  
“qadar” = outcome of qada = the World or State that 
comes into existence as the outcome of an Event;  
“al-khalq al-jadid” = the branching of the Worlds of the 
Many-Worlds that occurs at an Event.  
 
According to the book Sufism and Taoism, by Toshihiko 
Izutsu (California 1983): “…Ibn Arabi says that … the 
world in its entirety ... transforms itself kaleidoscopically 
from moment to moment ... 'new creation' (al-khalq al-
jadid) ... ordinary people are not aware of the process … 
If a man happens to obtain the true knowldege of qadar, 
the knowledge surely brings him a perfect peace of mind 
and an intolerable pain at the same time.  
The unusual peace of mind arises from the consciousness 
that everything in the world occurs as it has been 
determined from eternity. ... Instead of struggling in vain 
for obtaining what is not in his capacity, he will be happy 
… He must be tormented, on the other hand, by an 
intense pain at the sight of all the so-called 'injustices', 
'evils', and 'sufferings' that reign rampant around him, 
being keenly conscious that it is not in his 'preparedness' 



 

to remove them from the world. ...".  
 
Describing the kaleidoscopic process of qadar in specific 
physical detail requires, in addition to the processes of 
Ibn Arabi, a specific mathematical framework.  
Near the end of the 13th century, Ramon Llull of 
Mallorca studied the 16 possibilities of the Ilm al Raml 
and realized that they had a Fundamental Organizational 
Principle that he summarized in a Wheel Diagram 
 

 
 
with 16 vertices connected to each other by 120 lines. 
If the 16 vertices represented a 16-dimensional vector 
space, then the 120 lines connecting pairs of vectors 
represented 120-dimensional bivectors of rotations in that 
16-dimensional vector space.  
That total geometry is described by the Real 16-
dimensional Clifford Algebra Cl(16). 



 

Cl(16) not only describes rotations in vector space, but 
also spinors that describe left-handed and right-handed 
properties with respect to the space.  
Half-spinors of Cl(16) have 128 dimensions. 
When you combine the 120 bivectors of Cl(16) with the 
128 half-spinors of Cl(16), you get the 248-dimensional 
object called the exceptional Lie Algebra E8. 
In 8-dimensional space, 240 of the 248 generators of E8 
form the 240 Root Vectors of E8. 
Cl(16) factors into the tensor product of two copies of 
the Real 8-dimensional Clifford Algebra Cl(8): 
Cl(16) = Cl(8)xCl(8) 
Since Cl(8), based on an 8-dimensional vector space, 
has 256 dimensions, and 256 = 16x16, 
we have come full circle to the 16x16 possibilities of the 
ancient African Oracle. 
 
However, Ramon Llull was not as interested in making a 
physics model by combining his Cl(16) mathematical 
structure with Ibn Arabi’s quantum processes  
as he was in using his structure to show the equivalence 
of Judaism, Christianity, and Islam, an effort that failed, 
perhaps because the political institutions of those 
religions were in power struggles with each other and so 
were in fact hostile to reconciliation/unification.   
Ramon Llull’s work failed to find institutional acceptance 
in Judaism or Islam, and Christian Dominican 
Catholicism suppressed his work,  
but his ideas were carried on in the underground world  
resulting in description of detailed substructures by Tarot   
 



 

 
 
whose 78 cards represent the E6 subalgebra of the 248-
dimensional Lie algebra E8 which is constructed from 
the Clifford algebra Cl(16) = Cl(8)xCl(8) where
Cl(8) is the 16x16 = 256 dimensional algebra of IFA 
which is represented by the 256 vertices of a HyperCube 
in 8 dimensions, as shown on the cover and also (after 
Triality exchange of spinors and vectors/7-vectors) on 
the following page. If you omit the 8 white-dot vertices, 
you get the 248 elements of E8 which has 240 root vectors. 
 
The 256 also represent the Elementary Cellular Automata 
which are shown on the third-following page. 
The rest of this paper shows: 
Physical Interpretation of Cellular Automata
Physical Interpretation of  E8 lattices (shells 1 and 2) 
Ron Eglash African Fractals 
IFA, I Ching, Terence McKenna and Future History of 
the Global Financial System.  



 



 
         240 root vector vertices of E8





Raymond Aschheim (email May 2015) said: 
“... An elementary CA is defined by the next value (either 0 or 1) for a cell, 
depending on its ... value, and the ... value of it[s] left and of it[s] right neighbor cell 
(it is one dimensional, and involve only the first neighbors, and the cell itself) ... So the 
next value depends [on] 3 bits ... eight possible combination of three bits, and for 
each ... combination... the next value is either zero or one. So the[re] are 256 ... CAs ...”. 

Since due to Real Clifford 8-periodicity any Real Clifford Algebra Cl(8N)) can 
be seen as tthe tensor product of N copies of Cl(8), any Real Clifford Algebra has 
fundamental structure  of Cl(8) = Cl(1,7) = 16x16 real matrix algebra 
so Cellular Automata correspondence with Cl(8) means 
that any Real Clifford Algebra can be described by Cellular Automata. 
Therefore Clifford Algebra E8 physics can also be seen in terms of Cellular Automata. 

Each initial state for a CA rule for 1-dim nearest neighbor automata is a triple 
*  *  *   in which each of the 3 * (left, middle, right) can be either 0 or 1. 
Each CA rule gives one of 2 outcomes 0 or 1 for each of the 8 states         

1  1  1       0  1  1      0  0  1      0  0  0
                 1  0  1      0  1  0
                 1  1  0      1  0  0

so there are 2^8 = 256 possible CA rules. 
The 8 states correspond to the 8 vectors of the Clifford Algebra Cl(8) 

The CA rule that gives 0 for all 8 states corresponds to the 1 scalar 0-vector of Cl(8)

There are 8 CA rules that give 1 for one of the 8 states and 0 for the other 7 
and they correspond to the 8 vectors of Cl(8) 

There are 28 CA rules that give 1 for 2 of the 8 states and 0 for the other 6 
and they correspond to the 28 bivectors of Cl(8) 

There are 56 CA rules that give 1 for 3 of the 8 states and 0 for the other 5 
and they correspond to the 56 3-vectors of Cl(8) 

There are 70 CA rules that give 1 for 4 of the 8 states and 0 for the other 4 
and they correspond to the 70 4-vectors of Cl(8) 

There are 56 CA rules that give 1 for 5 of the 8 states and 0 for the other 3 
and they correspond to the 56 5-vectors of Cl(8)

There are 28 CA rules that give 1 for 6 of the 8 states and 0 for the other 2 
and they correspond to the 28 6-vectors of Cl(8) 

There are 8 CA rules that give 1 for 7 of the 8 states and 0 for the other 1
and they correspond to the 8 7-vectors of Cl(8) 

There is 1 CA rule that gives 1 for all 8 states
and it corresponds to the 1 pseudo-scalar 8-vector of Cl(8) 



256 Cellular Automata 

1 8 28 56 70 56 28 8 1
( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )







 

 

 

 



 
the 16 terms in the Cl(8) primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 - 
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

 

●     + e_12345678 

●     + e_6728 + e_3468 + e_4578 to 

●     + e_2358 + e_1248  + e_5618 + e_7138 

●     + 1 to 

●     - e_5712 - e_1345 - e_6123 

●     - e_4671 - e_7234 - e_2456 - e_3567  

 
correspond to 16 of the 256 Cellular Automata   



 

 

Note the Cl(0,8) = Cl(1,7) triality correspondences among: 

●     the 8 +half-spinors

●     the 8 -half-spinors

 

●     the 8 vectors



Note that:

the grade-0 scalars 

 

are related to the Spinors and Primitive Idempotents of Cl(0,8);

the grade-1 vectors 1, 2, 4, 16 (the subset sequence 2^0 = 1, 2^1 = 2, 2^2 = 4, 2^4 = 16 related to Fermat primes) 

correspond to the 4 dimensions of physical spacetime;

❍     1 gives a succession of bands, the procession of time;
❍     2 gives a slope to the left, one of three space dimensions;
❍     4 gives a vertical slope, a second of three space dimensions;
❍     16 gives a slope to the right, the third of three space dimensions;

the grade-1 vectors 8, 32, 64, 128 (all giving all white) 

correspond to the 4 dimensions of internal symmetry space;
●     rule 18 = 00010010 is the first rule to include both 16 = 00010000 with right slope and 2 = 00000010 with left slope 

and is the first rule with traingular self-similar fractal structure;
●     rule 30 = 00011110 is the first rule to include 16, 8, 4, and 2 and is in the self-dual grade-4 and is the first rule with 

triangular chaotic behavior.

 



Here are all 28 rules for each of grades 2 and 6.

 

all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra;



8 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 8 generators of color force SU(3), 
whose root vector diagram is illustrated above;

3 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force SU(2);

1 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 1 generator of electromagnetic 
U(1);



after dimensional reduction to 4-dimensional physical spacetime, correspond to the 16 generators of 
Gravity/Higgs/phase U(2,2). One of them

corresponds to the propagator phase U(1) while the other 15 correspond to the Conformal Group SU(2,2) = Spin(2,4) 
whose root vector diagram

is a 12-vertex cuboctahedron (the other 3 bivectors corresponding to the 3 generators of the Cartan Subalgebra).

16 of the grade-2 bivectors, 



 

 

 
 
 

The First and Second shells of an E8 lattice have 240 and 2160 = 112 + 
256 + 7(128+128) vertices.  
The 256 is an 8-HyperCube with vertices  
( +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1 ) of which  
one checkerboard half represents the 128 +half-spinors of D8 and the 
other mirror image checkerboard half represents the 128 -half-spinors of 

The 256 Cellular Automata, represented as the vertices of an 8-dim HyperCube, 
live among the 2160 vertices of the Second shell of an E8 lattice:



D8.  
The 112 represents the 112 root vectors of 120-dim D8.  
Each of the 7 pairs of 128 are also representations of the 128 +half-spinors 
and 128 -half-spinors of D8.  
The 112 can be combined with any of the 128   
 

      
 
to form the 240 of the First Shell of an E8 latttice 

 
that represents the 112 + 128 = 240 root vectors of E8.  
There are 7 pairs of 128 in the Second Shell. Each choice of a pair from 
which to get a 128 to combine with the 112 produces one of the 7 
independent E8 lattices. 



 

 

You can also choose half of the 256 to combine with the 112 to form an 
8th E8 lattice. Although the 8th E8 lattice is not independent of the 7, it is 
useful in constructing a physics model based on 8-Brane spacetime that in 
the continuum limit at low (compared to Planck) energies has M4 x CP2 
Kaluza-Klein structure. Denote the 7 independent E8 lattices by 1E8, 2E8, 
3E8, 4E8, 5E8, 6E8, and 7E8 and the 8th E8 lattice by 8E8.  
 
Note that each of the 8 E8 lattices uses only one of the 128 of a pair (or 
one half of the 256), and that it corresponds to one of the D8 half-spinor 
spaces. Physically, the chosen 128 represents Fermion Particles and 
AntiParticles of one generation, so the E8 contains one generation of 
Fermion Particles and AntiParticles (the second and third generations 
emerge at low energies). The 128 not chosen represents one antigeneration 
of Fermion Particles and AntiParticles, so the E8 does not contain a 
Fermion antigeneration. Therefore, the E8 model has realistic chirality 
properties. The 128 spinors can represent space spinors and be 
anticommuting with the E8 Lie algebra commutation relations still 
preserved, as Pierre Ramond pointed out in hep-th/0112261 (pages 13,14) 
with respect to F4 and Spin(9).   
 
My goal in this paper is to explain how this E8 model is realistic and 
overcomes the acknowledged shortcomings of Garrett Lisi’s E8 model of 
arXiv 0711.0770 which model was the motivation for me to work on this 
E8 model. I think that Garrett Lisi should get full credit for doing the basic 
ground-work for the E8 model.  
I hope that this paper shows to its readers that the E8 model and its AQFT 
constitute a complete realistic theory that satisfies Einstein’s criteria 
(quoted by Wilczek in the winter 2002 issue of Deadalus) :  
“… a theorem which at present can not be based upon anything more than 
upon a faith in the simplicity, i.e., intelligibility, of nature: there are no 
arbitrary constants … that is to say,  
nature is so constituted that it is possible logically to lay down such 
strongly determined laws that within these laws only rationally completely 
determined constants occcur …”.  
 
 



The remainder of this paper consists of the following sections:  
 
10 spacetime Dimensions of 26-dim Bosonic Strings  
16 Fermionic Dimensions of 26-dim Bosonic Strings  
Closed Bosonic String World-Lines 
Quaternionic M4 x CP2 Kaluza-Klein 
Calculations of Masses, Force Strengths, etc 
-for detailed results of the calculations etc, see web book at 
http://www.tony5m17h.net/E8physicsbook.pdf and 
www.valdostamuseum.org/hamsmith/E8physicsbook.pdf  
AQFT 
EPR Entanglement 
 
 
10 spacetime Dimensions of 26-dim Bosonic Strings:  
 
An 8-Brane is constructed as a superposition of all of the 8 E8 lattices. 
Each 8-Brane represents a local neighborhood of spacetime.  
Global spacetime is a collection of 8-Branes parameterized by two real 
variables a , b that are analagous to the conformal dimensions (1,1) that 
extend (1,3) Minkowski physical spacetime of Spin(1,3) to the (2,4) 
Conformal spacetime of Spin(2,4) = SU(2,2).  
Physical Gauge Bosons link an 8-Brane to a successor 8-Brane along the 
World Line of that Gauge Boson as follows:  
A Gauge Boson emanating from only the 8E8 lattice in the 8-Brane is a 
U(1) Electromagnetic Photon;   
A Gauge Boson emanating from only the 8E8 and the 4E8 lattice in the 8-
Brane is a U(2) Weak Boson (note that their common 8E8 unifies the 
Electromagnetic Photon with the Weak Bosons);   
A Gauge Boson emanating from only the 5E8, 6E8, and 7E8 lattices in the 
8-Brane is a U(3) Gluon;  
A Gauge Boson emanating from only only the 8E8 lattice and the 1E8, 
2E8, and 3E8 lattices in the 8-Brane is a U(2,2) = U(1)xSU(2,2) = 
U(1)xSpin(2,4) Conformal Gauge Boson that gives Gravity by the 
MacDowell-Mansouri mechanism.  
 



 

16 Fermionic Dimensions of 26-dim Bosonic Strings:  
 
We now have constructed the 10 dimensions of the base manifold of 26-
dim Closed Unoriented Bosonic String Theory, as well as the Gauge 
Bosons of the Standard Model plus Gravity, in which Strings are 
physically interpreted as World-Lines,  
with relatively large Closed Strings corresponding to World-Lines of 
particles that locally appear to be free  
and relatively small Closed Strings corresponding to paths of virtual 
particles in the Path Integral Sum-Over-Histories picture.  
 
To describe the one fundamental generation of Fermion Particles and 
AntiParticles of the E8 model add, to the 10 dimensions we already have, 
a 16-dimensional space that is discretized by Orbifolding it with respect to 
the 16-element discrete Octonionic multiplicative group  
{+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K}  
to reduce the 16-dim Fermionic representation space to 16 points {-1,-i,-j,-
k,-E,-I,-J,-K;+1,+i,+j,+k,+E,+I,+J,+K}  
for which Fermion Particles (nu, ru, gu, bu, e, rd, gd, bu)  
are represented by {-1,-i,-j,-k,-E,-I,-J,-K}  
and the corresponding Fermion AntiParticles  
are represented by {+1,+i,+j,+k,+E,+I,+J,+K}.  
 
Now our E8 model has realistic first-generation Fermions as well as a base 
manifold with the Standard Model plus Gravity (M4 x CP2 Kaluza-Klein 
spacetime, with its 4-dim physical spacetime, and the second and third 
generations of Fermions, emerge at low temperatures when a preferred 
Quaternionic substructure freezes out from the high-temperature 
Octonionic structure).  
 
Closed Bosonic String World-Lines:  
 
Interaction of Closed Bosonic Strings as World-Lines looks like Andrew 
Gray’s idea in quant-ph/9712037   
"… probabilities are … assigned to entire fine-grained histories … this 
new formulation makes the same experimental predictions as quantum 



field theory …"  
so it seems that physical results of Bosonic String Theory can be 
interpreted as:  
 
String Tachyons can be physically interpreted as describing the virtual 
particle-antiparticle clouds that dress the orbifold Fermion particles (As 
Lubos Motl said in his on 13 July 2005: "... closed string tachyons ... can 
be localized if they appear in a twisted sector of an orbifold ... tachyons 
condense near the tip which smears out the tip of the cone which makes 
the tip nice and round. ..." and as Bert Schroer said in hep-th/9908021: "... 
any compactly localized operator applied to the vacuum generates clouds 
of pairs of particle/antiparticles ...").  
 
String spin-2 Gravitons can be physically interpreted as describing a 
Bohm-like Quantum Potential and what Penrose (in “Shadows of the 
Mind” (Oxford 1994) with respect to Quantum Consciousness) describes 
as “… the gravitational self-energy of that mass distribution which is the 
difference between the mass distributions of … states that are to be 
considered in quantum linear superposition …”.   
 
The 128 in the 240 of the E8 model breaks up into two 64-element things.  
One 64 = 8x8 represents the 8 Dirac gamma covariant components (with 
respect to high-energy 8-dim spacetime) of each of the 8 fundamental 
first-generation Fermion Particles;  
the other 64 = 8x8 represents the 8 Dirac gamma covariant components 
(with respect to high-energy 8-dim spacetime) of each of the 8 
fundamental first-generation Fermion AntiParticles.  
 
The 112 in the 240 of the E8 model breaks up into three parts: a 64 plus a 
24 plus a dual 24.  
The 64 = 8x8 in the 112 represents 8 Dirac gammas for the 8 dimensions 
of high-energy spacetime;   
the 24 represents the 24 root vectors of a 28-dim D4 Lie algebra whose 
generators include those of the Standard Model Gauge Bosons;  
the dual 24 represents the 24 root vectors of a second 28-dim D4 Lie 
algebra whose generators include those of the conformal U(2,2) that 



 

produces Gravity.  
 
Quaternionic M4 x CP2 Kaluza-Klein:  
 
At this stage, the E8 model differs from conventional Gravity plus 
Standard Model in four respects: 
1 - 8-dimensional spacetime 
2 – two Spin(8) gauge groups from the two D4 in 112  
3 - no Higgs 
4 - 1 generation of fermions 
 
These differences can be reconciled as follows:  
 
Introduce (freezing out at lower-than-Planck energies) a preferred 
Quaternionic 4-dim subspace of the original (high-energy) 8-dim 
spacetime,  
thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  
where M4 is 4-dim physical spacetime and CP2 is a 4-dim intrernal 
symmetry space.  
 
Let the first Spin(8) gauge group act on the M4 physical spacetime 
through the SU(3) subgroup of its U(4) subgroup. As Meinhard E. Mayer 
said (Hadronic Journal 4 (1981) 108-152): “… each point of … the … 
fibre bundle … E consists of a four-dimensional spacetime point x [ in M4 
] to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 
] … the components of the curvature lying in the homogeneous space  
G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs scalars (with 
respect to spacetime [ M4 ])   
…  
the Yang-Mills action reduces to a Yang-Mills action for the h-
components [U(2) components ] of the curvature over M [ M4 ]  
and  
a quartic functional for the “Higgs scalars”, which not only reproduces the 
Ginzburg-Landau potential, but also gives the correct relative sign of the 
constants, required for the BEHK … Brout-Englert-Higgs-Kibble … 
mechanism to work. …”.  



  
So, freezing out of a Kaluza-Klein M4xCP2 spacetime plus internal 
symmetry space produces a classical Lagrangian for the SU(3)xU(2) = 
SU(3)xSU(2)xU(1) Standard Model including a BEHK Higgs mechanism.  
 
Let the second Spin(8) gauge group act on the M4 physical spacetime 
through its Conformal Subgroup U(2,2) = Spin(2,4). As Rabindra 
Mohapatra said (section 14.6 of Unification and Supersymmetry, 2nd 
edition, Springer-Verlag 1992): “… gravitational theory can emerge from 
the gauging of conformal symmetry … we start with a Lagrangian 
invariant under full local conformal symmetry and fix conformal and scale 
gauge to obtain the usual action for gravity. …”.  
At this stage, we have reconciled the first 3 of the 4 differences between 
our E8 Physics Model and conventional Gravity plus the Standard Model. 
As to the fourth, the existence of 3 generations of fermions, note that the 8 
first generation fermion particles and the 8 first generation antiparticles 
can each be represented by the 8 basis elements of the Octonions O, and 
that the second and third generations can be represented by  
Pairs of Octonions OxO and  
Triples of Octonions OxOxO, respectively. 
When the unitary Octonionic 8-dim spacetime is reduced to the Kaluza-
Klein M4 x CP2, there are 3 possibilities for a fermion propagator from 
point A to point B:  
1 – A and B are both in M4, so its path can be represented by the single O;  
2 – Either A or B, but not both, is in CP2, so its path must be augmented 
by one projection from CP2 to M4, which projection can be represented 
by a second O, giving a second generation OxO;  
3 – Both A and B are in CP2, so its path must be augmented by two 
projections from CP2 to M4, which projections can be represented by a 
second O and a third O, giving a third generation OxOxO.  
 
Therefore, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as well as 
the Standard Model with a BEHK Higgs mechanism.  
Further, 
the M4 physical spacetime inherits from the E8 lattices the structure 
of a 1+3 = 4-dimensional Feynman Checkerboard.
 
 
 



 

Calculations of Masses, Force Strengths, etc:  
 
However, for our classical Lagrangian E8 Physics Model to be said to be 
complete and realistic, it must allow us to calculate such things as Force 
Strengths and Particle Masses that are consistent with experimental and 
observational results. To do that, we use the results of Hua in his book 
“Harmonic Analysis of Functions of Several Complex Variables in the 
Classical Domains”. (Similar use of the work of Hua was made years ago 
by Armand Wyler, and recently by a few others, such as Carlos Castro.)  
 
Hua’s calculated volumes related to kernels and Shilov boundaries are the 
key to calculation of Force Strengths and Particle Masses. For example, 
the Lagrangian term for each of the Forces is integrated over the M4 
physical spacetime base manifold, but each of the Four Forces sees M4 in 
terms of its own symmetry, consequently with its own measure which 
measure is proportional to Hua-calculated volumes. Since M4 was formed 
by a freezing out of a Quaternionic structure, M4 is a 4-dimensional 
manifold with Quaternionic structure and therefore can be seen as one of 
Joseph Wolf’s 4 equivalence classes:  
for Electromagnetism: T4 = U(1)^4   
for Weak Force: S2 x S2 = SU(2) / U(1) x SU(2) / U(1)  
for Color Force: CP2 = SU(3) / U(2)  
for Gravity: S4 = Spin(5) / Spin(4) = Sp(2) / Sp(1)xSp(1)  
When we also take into account the relevant volumes related to the 
curvature term in the Lagrangian for each force,  
and the masses involved for forces with gauge bosons related to mass,  
the calculations produce results that are reasonably close to experimental 
observation: 
 
Force Strengths:   
Gravity =  5 x 10^-39   
Electromagnetic = 1 / 137.03608   
Weak =  1.05 x 10^-5   
Color at 245 MeV = 0.6286  
Renormalization gives Color at 91 GeV = 0.106  
and including other effects gives Color at 91 Gev = 0.125  



Tree-level fermion masses ( Quark masses are constituent masses due to a 
Bohmian version of Many-Worlds Quantum Theory applied to a confined 
fermion, in which the fermion is at rest because its kinetic energy is 
transformed into Bohmian PSI-field potential energy. ):  
Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level 
(first order corrected masses are given below)  
Electron/Positron Me = 0.5110 MeV  
Up and Down Quarks Md = Mu = 312.8 MeV  
Muon Mmu = 104.8 MeV  
Strange Quark Ms = 625 MeV  
Charm Quark Mc = 2.09 GeV  
Tauon Mtau = 1.88 GeV  
Beauty Quark Mb = 5.63 GeV  
Truth Quark Mt = 130 GeV ground state - 8-dimensional Kaluza-Klein 
spacetime with Truth-Quark condensate Higgs gives a 3-state system with 
a renormalization line connecting the 3 states:  

 
(see hep-ph/0307138 for background for chart immediately above) 
Low ground state:  
Higgs = 146 GeV and T-quark = 130 GeV  
Medium Triviality Bound state:  
Higgs = 176-188 GeV and T-quark = 172- 175 GeV  
High Critical Point state:  
Higgs = 239 +/- 3 GeV and T-quark = 218 +/- 3 GeV  



 

Weak Boson Masses (based on a ground state Higgs mass of 146 GeV): 
M_W+ = M_W- = 80.326 GeV;  
M_Z0 = 80.326 + 11.536 = 91.862 GeV  
 
Kobayashi-Maskawa parameter calculations use phase angle d13 =  
= 1 radian ( unit length on a phase circumference ) to get the K-M matrix: 
 
       d                 s                  b   
u    0.975              0.222            0.00249-0.00388  
c    -0.222-0.000161i     0.974-0.0000365i    0.0423  
t     0.00698-0.00378i   -0.0418-0.00086i      0.999  
 
Corrections to the tree-level neutrino calculations give neutrino masses  
nu_1 = 0   
nu_2 = 9 x 10^(-3)eV  
nu_3 = 5.4 x 10^(-2) eV  
and  
the neutrino mixing matrix:  
            nu_1          nu_2           nu_3   
nu_e        0.87           0.50           0 
nu_m       -0.35           0.61           0.71  
nu_t         0.35          -0.61           0.71 
 
The mass of the charged pion is calculated to be 139 MeV  
based on a Kerr-Newman Black Hole model of the pion and its constituent 
quark-antiquark pair. The pair of Black Holes form a Toroidal Black Hole 
for which the Torus is an Event Horizon that is (1+1)-dimensional with a 
timelike dimension which carries a Sine-Gordon Breather whose soliton 
and antisoliton are the quark and antiquark. The physically relevant Sine-
Gordon solution for which the first-order weak coupling expansion is 
exact gives the ratio of quark constituent mass to the pion mass.  
 
The Neutron-Proton mass difference is calculated to be 1.1 Mev  
based on the down quark having virtual states related to the strange quark 
and the up quark having virtual states related to the charm quark, and the 
higher probability of strange quark states emerging from the nucleon sea.  



The ratio Dark Energy : Dark Matter : Ordinary Matter  
for our Universe at the present time is calculated to be:  
                  0.75 : 0.21 : 0.04  
based on the Conformal Gravity model of Irving Ezra Segal  
and the 15 generators of the Conformal Group Spin(2,4) = SU(2,2)  
10 = 6 Lorentz plus 4 Special Conformal = Dark Energy 
4 Translations = Dark Matter Primordial Black Holes  
1 Dilation = Ordinary Matter mass from Higgs  
and the evolution of that basic ratio 10 : 4 : 1 = 0.67 : 0.27 : 0.06  
as our universe has expanded 

 
 
Details of calculations and discussion of some things that here are 
oversimplified can be found in my free pdf book “E8 and Cl(16) = Cl(8) x 
Cl(8)” which is available at  
http://www.tony5m17h.net/E8physicsbook.pdf and  
http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf 



 

AQFT:  
 
Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  
Mathematically, this is done by using Clifford Algebras (others now using 
Clifford algebras in related ways include Carlos Castro and David 
Finkelstein) to embed E8 into Cl(16) and using a copy of Cl(16) to 
represent each Local Lagrangian Region. A Global Structure is then 
formed by taking the tensor products of the copies of Cl(16). Due to Real 
Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) and any Real Clifford 
Algebra, no matter how large, can be embedded in a tensor product of 
factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). Just as the 
completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators on the fermionic Fock 
space over C^(2n) (see John Baez’s Week 175), we can take the 
completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) to 
produce a generalized Hyperfinite II1 von Neumann factor that gives a 
natural Algebraic Quantum Field Theory structure to the E8 model.  
 
EPR Entanglement:  
 
For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “… a [geometrically] correct local-realistic framework … provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. … The alleged non-localities of these states … 
result from misidentified [geometries] of the EPR elements of reality. …  
The correlations are … the classical correlations among the points of a 3 
or 7-sphere … S3 and S7 … are … parallelizable …   
The correlations … can be seen most transparently in the elegant language 
of Clifford algebra …”. The E8 model AQFT is based on the 
parallelizable Lie group E8 and related Clifford algebras,  
so the E8 model seems consistent with EPR.  



... the owari marching-group system can be used as a one-diemnsional cellular automaton ...

... transients of many different lengths can be produced. ... the constant pattern is called a "point attractor",
and the transients would be said to lie in the "basin of attraction".

The marching group rule can also produce periodic behavior (a "limit cycle" or "periodic attractor" ...). Here
is a period-3 system using only four conters:

211 -> 22 -> 31 -> 211

Ron Eglash  (in his book "African Fractals" (Rutgers 1999) and on his web site at www.csdt.rpi.edu) says:

"...



... The numbers which lead to marching groups - 1 , 3 , 6 , 10 , 15 ... - ...[are]... the triangular numbers ...
[ the triangular numbers correspond to the dimension of the grade-2 bivectors in Clifford Algebras -

- for the case of the 2^8 = 256 Elementary CA Rules, there are 28 grade-2 CA Rules ]
... One-dimensional versions can ... be used as a kind of parallel computer. Consider, for example, a rule

that in each iteration the number of counters in a cup is replaced by the sum of itself and its left neighbor.
Starting with one:

0100000 -> 0110000 -> 0121000 -> 0133100 -> 0146410
This fourth iteration gives the us the binomial coefficients for expansion of (a+b)^4 ,

which equals to a^4 + 4 a^3 b + 6 a^2 b^2 + 4 a b^3 + b^4 .
[ Such a rule reproduces at each step succeeding rows of the Yang Hui triangle. ]



... If we think of the two-strokes as zero and single stroke as one, the Bamana divination system is almost
identical to the process of pseudorandom number generation used by digital circuits called "shift registers".
Here the circuit takes mod 2 of the last two bits in the register and places the result in the first position. The

other bits are shifted to the right, with the last discarded. ...

1111
0111
0011
0001
1000
0100
0010
1001
1100
0110
1011
0101
1010
1101
1110

... This four-bit register will only produce 15 binary words before the cycle starts over, but the period of the



cycle increases with more bits ... For the entire 16 bits ... that begin the Bamana divination, 65,535 binary
words can be produced before repeating the cycle. ...

Skinner ... "Terrestrial Astrology: Divination by Geomancy". London: Routledge and Kegan Paul, 1980 ...
provides a well-documented history of the diffusion evidence ... for ... Arabic, European, West African, and

East African ... "geomancy" ...divination technique. ...

[ Such diffusion seems also to have extended

from Africa to India, China, and Japan. ]

... The implications of this trajectory - from sub-Saharan Africa to North Africa to Europe - are quite
significant for the history of mathematics.

... a historical path for base-2 calculation ... begins with African divination, runs through the geomancy of
European alchemists, and is finally transformed into binary calculation, where it is now applied in every

digital circuit ...

... Following the introduction of geomancy to Europe by Hugo of Santalla in twelfth-century Spain ...
European geomancers ... Ramon Lull ... and others ... persistently replaced the deterministic aspects of the
system with chance. By mounting the 16 figures on a wheel and spinning it, they maintained their society's
exclusion of any connections between determinism and unpredictability. The Africans, on the other hand,

seem to have emphasized such connections ...[with]]... a "trickster" god, one who is both deterministic and
unpredictable. ...

The fractal settlement patterns



of Africa stand in sharp contrast to the Cartesian grids of Euro-American settlements. ... Euro-American
cultures are organized by ... "top-down" organization. Precolonial African cultures included ... societies that



are organized "bottom-up" rather than "top-down". ... 

African architecture tends to be fractal because that is a prominent design theme in African culture ... 

most of the indigenous African societies were neither utterly anarchic, nor frozen in static order; 

rather they utilized an adaptive flexibility ... 

African traditions of decentralized decision making could ... be combined 

with new information technologies, 

creating new forms that combine democratic rule with collective informaiton sharing ... 

what is needed is not ... "small is beautiful", 

but rather a self-organized approach 

to changes in the relations between scale and the socioenvironmental systems - 

not just appropriate technology, but appropriate scaling. ... 

we are trapped between the periodic stasis of the preservationists' limit cycle, 

and the white noise of the profiteering positive feedback loop. ... 

both are lacking in flexible interactions with memory; 

the ... preservationists' ... limit cycle being too tied to it, 

and 

the ... profiteering ... white noise being too free from it. ...". 

 

 



Terence McKenna died in April 2000, but the Predictions of his

I Ching Resonance TimeWave of History live on to 2012.

Now ( April 2009 ) we know that his 2000 to 2009 TimeWave History peaks:

9/11
Iraqi War escalation (Rocket Attacks on USA helicopters)
Hurricane Katrina
the Credit Crisis of the USA/UK Global Financial System

all did happen coincident with TimeWave Peaks.

What does the TimeWave tell us about next 3 years, 2009 to 2012 ?

From now (April 2009) into 2010 is a nearly flat (or seemingly slightly rising) plateau that I call
ZombieLand. In ZombieLand, Trillions of USA Dollars are fed to keep insolvent (but politically
influential) financial institutions in an undead state - that is, not a living useful part of the Global Economy,
but not officially recognized as being dead. To understand ZombieLand, you need to understand what is a
Trillion USA Dollars. Glenn Beck (on his TV show) made a very good effort to show what is a Trillion
USA Dollars. He said (I am paraphrasing): :

"... Here are $100 USA Dollars and $1 Million USA Dollars (It would fit in a suitcase):

 

Here are $1 Billion USA Dollars (It is about the size of a car) and $1 Trillion USA Dollars (It is about the

                  Can the African IFA tell us about Past and Future History ?
 
A few thousand years ago in Shang China, King Wen took the 64-element I Ching subset of IFA and modified its 
binary number Earlier Heaven sequence to describe the History of that Time and Place. In the 20th century, 
Terence McKenna  used a similar technique to describe History of the Earth through 2012. 
 His Predictions for 2000 to 2012 seem to be quite relevant to the State of Our Earth as of now (2009): 



size of a Thousand Cars in a big parking lot.)

  ...".

Another way to visualize the size of $1 Trillion USA Dollars is to realize that the population of the USA
(around 300 Million people) is about 100 Million Families.

$1 Billion is about $10 for every Family in the USA.

$1 Trillion is about $10,000 for every Family in the USA.

Another thing to keep in mind is that the amount of Bailouts so far is on the order of a few Trilllion USA
Dollars, but the total amount of possibly-worthless derivatives is on the order of $500 Trillion USA

Dollars. That would be 500 x 10,000 = $5 Million for every Family in the USA.

Since the population of the Earth is around 6 Billion, that would be almost $100,000 for every Person
on Earth.

 According to a 15 March 2009 huffingtonpost.com article by Arianna Huffington:

"... The battle lines over how to deal with the banking crisis have been drawn. On the one
side are those who know what needs to be done. On the other are those who know what
needs to be done -- but won't admit it. Because it is against their self-interest. Unlike the
conflict over the stimulus package, this is not an ideological fight. This is a battle between the
status quo and the future, between the interests of the financial/lobbying establishment
and the public interest. What needs to be done is hard but straightforward. As Martin
Wolf of the Financial Times sums it up: "Admit reality, restructure banks and, above all,
slay zombie institutions at once." This tough love for bankers is being promoted by
everyone from Nouriel Roubini, Paul Krugman, and Ann Pettifor to Niall Ferguson, the Wall
Street Journal, and Milton Friedman's old partner, Anna Schwartz ... "They should not be
recapitalizing firms that should be shut down," says Schwartz. "Firms that made wrong
decisions should fail."... Tim Geithner ... is on the wrong side of the issue, more worried
about the banking industry than the American people. Like Hank Paulson before him,
Geithner appears more concerned about saving particular banks than saving the banking system.
... As Ann Pettifor puts it on HuffPost: "Much of Wall Street is effectively insolvent. It's not
that these banks lack cash or capital -- it's just that they're never going to meet all their
financial liabilities -- i.e. repay their debts. Ever." ...".

 According to a 23 March 2009 democracynow.org interview of Paul Krugman:

"... "The Zombie Ideas Have Won" - Paul Krugman on $1 Trillion Geithner Plan to Buy
Toxic Bank Assets ... Treasury Secretary Timothy Geithner is preparing to unveil a plan ...
to purchase as much as $1 trillion in troubled mortgages and other assets from banks. ...
The Obama administration has described the plan as a public-private partnership, but
most of the actual money will be put up by the government. ... Paul Krugman: A zombie



idea is ... a bad idea, but it just keeps on coming back. ... to ... have taxpayers go in and buy ...
these toxic assets ... 85 percent of the money is going to be a loan from the government, which
is a non-recourse loan ... this is not Geithner. Ultimately, the buck stops in the Oval Office.
The question is, why is President Obama going with the soft side, the hope over analysis, on
this stuff? ... the view still, apparently, dominant ... in this administration is that there's
nothing really fundamentally wrong with the system. ... those people who we thought were
so smart ... really are smart, and we want to keep them on the job. ... the Obama
administration is still partying like it's 2006. ...".

According to a 22 April 2009 economictimes.indiatimes.com article by Swaminathan S. Anklesaria Alyar:

"... the Obama administration is prolonging the recession by avoiding surgery to remove
dead wood from its financial sector. Some call this cowardice. Others, such as former IMF
chief economist Simon Johnson, writing in The Atlantic, say Wall Street has captured the
White House. ... Johnson says the US now resembles Russia, where business oligarchs and
government officials protect each others' financial interests, at the expense of the
economy. ... This ... highlights the priority given by the Obama administration to save the titans
of Wall Street rather than end the recession quickly. ... Technically, the financial sector is
comprehensively bust. It needs to recognise the losses, writing off trillions. ... The market
solution would be to force insolvent banks into bankruptcy, with shareholders and
creditors taking a huge hit ... Many titans of Wall Street will disappear ... the Obama
administration refuses to contemplate this obvious solution. ... Wall Street has captured
the White House, so nothing will be done to imperil the politico-financial network that
rules the US. Robert Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, were
both from Goldman Sachs. Larry Summers, the current treasury secretary, earned millions as a
hedge fund consultant. In a market economy, well-managed companies should be rewarded
with profits, while mismanaged companies should go bust. This basic rule has been
suspended almost entirely for the titans of Wall Street. ... Accounting norms have been
tweaked to permit zombie banks to pretend they are alive and solvent....".

If Terence McKenna's TimeWave is accurate, then for the next year or so we will live
in a ZombieLand of accounting fiction and Empty Words of Hope,

only to see a sharp collapse of the USA/UK Global Financial System during 2010.

What will the 2012 Singularity Be Like ?
On the bad side, maybe the USA/UK leaders will be so unhappy at the prospect of losing their Global

Hegemony that they might have a Temper Tantrum and Kick Over the Table of the Game of Life and have
a Big War.

A more optimistic possibility is that a new Global Hegemony might form consistent
with a Confucian Mandate of Heaven.

The Confucian I Ching (used by Terence McKenna in constructing the TimeWave) seems to be derived
from Ancient African Mathematical Divination. Ron Eglash, in his book "African Fractals" (Rutgers 1999),
said: "... fractal settlement patterns of Africa stand in sharp contrast to the Cartesian grids of Euro-American
settlements. ... Euro-American cultures are organized by ... "top-down" organization. Precolonial African
cultures included ... societies that are organized "bottom-up" rather than "top-down". ... most of the
indigenous African societies were neither utterly anarchic, nor frozen in static order; rather they utilized an



adaptive flexibility ... African traditions of decentralized decision making could ... be combined with new
information technologies, creating new forms that combine democratic rule with collective information
sharing ...".

How does such a New Collective Democracy fit with the most likely successor entity to
the USA/UK Global Hegemon - China ?

Although some regard China as a top-down dictatorship, the true situation is quite different, as is
exemplified by the Chinese Computer Hacker Community. According to a 23 April 2009 popsci.com
article by Mara Hvistendahl: "... In the past two years, Chinese hackers have intercepted critical NASA files,
breached the computer system in a sensitive Commerce Department bureau, and launched assaults on the
Save Darfur Coalition, pro-Tibet groups and CNN. And those are just the attacks that have been publicly
acknowledged. Were these initiated by the Chinese government? Who is doing this? ... It's hundreds of
thousands of everyday civilians. ... This ... Hacker ... culture thrives on a viral, Internet-driven nationalism.
... China's Internet patriots, who call themselves "red hackers," may not be acting on direct behalf of
their government, but the effect is much the same. ... The Red Hacker Alliance, often described in the
Western press as a monolithic group, is in fact a loose association allowing disparate cells to coordinate
their efforts. ... the largest unifying characteristic is nationalism. In a 2005 Hong Kong Sunday Morning
Post article, a man identified as "the Godfather of hackers" explains, "Unlike our Western [hacker]
counterparts, most of whom are individualists or anarchists, Chinese hackers tend to get more involved with
politics because most of them are young, passionate, and patriotic." Nationalism is hip, and hackers -- who
spearhead nationalist campaigns with just a laptop and an Internet connection -- are figures to revere.
Henderson ... emphasizes that the relationship between citizen and state is fluid in China, and that the
Chinese government tends not to prosecute hackers unless they attack within China. To Henderson, that lack
of supervision is tacit approval, and it constitutes a de facto partnership between civilian hackers and the
Chinese government. Jack Linchuan Qiu, a communications professor at the Chinese University of Hong
Kong ... agrees. "Chinese hackerism is not the American 'hacktivism' that wants social change," he says.
"It's actually very close to the state. The Chinese distinction between the private and public domains
is very small." ...".

Perhaps the Chinese Government/People System, is in fact in accord with "African
traditions of decentralized decision making",

and so might give us a Better World than the USA/UK system that is now collapsing under the weight of its
own greedy profiteering.





Our Conformal Keplerian Solar System 
by Frank Dodd (Tony) Smith, Jr. – May-June 2009 

 

Jack Sarfatti  provided a nice graph showing the unmodeled accelerations on Pioneer 10 and 11 
vs. distance from the sun in AU. 
Here is some stuff relating the Conformal Degrees of Freedom to the onset of the Pioneer 
anomaly by extending Kepler's ideas to the cuboctahedron, which (it is Buckminster Fuller's 
Vector Equilibrium) represents Conformal structure, the onset of which occurs at a phase 
transition (between the two phases of gravity, Minkowski and Conformal, that I. E. Segal 
described in his work on cosmology) at the onset of the Pioneer Anomaly. 
 

This is a modification of that graph showing the orbits 
of Saturn and Uranus. 
 

 

AS you can see, the increase takes place between Saturn and Uranus, 
two unusual planets (Saturn has a lot of rings, and the axis of Uranus has an unusual 
orientation (see next attachment (from Kaufmann's texbook "Universe") 



with Jupiter, Saturn, Uranus, and Neptune spin axes shown in red): 
 

 

Now, for something completely interesting: 
 

Kepler showed that nesting the 5 regular polytopes gave a roughly 
accurate picture of the orbit radii of the 6 then-known planets: 
 

Mercury 
Octahedron 
Venus 
Icosahedron 
Earth and Moon 
Dodecahedron 
Mars 
Tetrahedron (the only one that is self-dual – it contains asteroid belt) 
Jupiter 
Cube 
Saturn 
 

What seems to be not so well known is that if you extend from 
the 5 by adding the cuboctahedron and the rhombic dodecahedron 
(and if you set the radius of the sphere inside the cuboctahedron 
to be inscribed within the projection of each square face) 
then you can extend Kepler's results to: 
 

Saturn 
cuboctahedron 
Uranus 
rhombic dodecahedron 



Neptune 
 

which completes the list of "real" planets in our solar system. 
 

The cuboctahedron and rhombic dodecahedron can each be considered 
as a central figure in a 24-cell, 
the only type of polytope (if you consider ALL dimensions) 
that was omitted from Kepler's original list. 
 

The following two attachments show the cuboctahedron in the 24-cell 
and another orientation of the 24-cell showing a rhombic dodecahedron 
They are stereo pairs, with colors representing the 4th dimension, 
blue = near ; green = middle ; red = far), so that the cuboctahedron 
and the rhombic dodecahedron are shown in green: 
 

 

As this attachment (from Fuller's book Synergistics) shows 
 



 

the cuboctahedron has 4 axes that (although not orthonormal in 3 dimensions) 
are projections of 4 orthonormal axes 
in 4-dim space (where the 24-cell lives), 
so that the cuboctahedron can be said to represent 
the 3-dim sphere S3 in 4-dim space. 
 

Since the Hopf fibration of the 3-sphere describes twistors 
(see next attachment – from Penrose and Rindler's book Spinors and Spacetime) 
 

 

 



and since twistors are well known to be represented in terms 
of the Conformal Group Spin(2,4) = SU(2,2) 
it is clear that the cuboctahedron represents the Conformal Degrees 
of Freedom that come into play at the phase transition 
which occurs at the distance from the sun represented 
by the cuboctahedron in the generalized Kepler picture, 
which is shown in this attachment 
(planet images from aerospaceweb.org 
and polyhedra images from wikipedia): 
 



 



As to Jack's questionabout "the physics of geometrodynamical (Einstein —> Weyl) 
fields",the two relevant domains are: 

Inner – Minkowski – symmetry group Spin(1,3) 
(which describes what Jack is calling the Einstein field) 
gives a cosmological metric that I. E. Segal calls "Minkowski" 
and described in his book 
"Mathematical Cosmology and Extragalactic Astronomy" (Academic 1976) as: 
Temporal evolution in Minkowski space is 
 

H -> H + s I 
 

Spin(1,3) has 3 spatial dimensions in which you have 5 types of polytope: 
octahedron 
icosahedron 
dodecahdron 
tetrahedron 
cube 
 

Outer – Conformal symmetry group Spin(2,4) = SU(2,2) = Conformal Group 
(which describes what Jack calls the Weyl field – note that I do not 
use the Mannheim-type Weyl conformal stuff, but instead use the 
related 15-dimensional Conformal group that Segal uses and that 
Penrose and Rindler discusse with respect to twistor theory in 
their book "Spinors and Spacetime") 
gives a cosmological metric that I. E. Segal calls "unispace" and 
described in his book as: 
unispace temporal evolution is 
 

H -> ( H + 2 tan(a/2) ) / ( 1 – (1/2) H tan(a/2) ) = 
 = H + a I + (1/4) a H^2 + O(s^2) 
 

which is similar to the Quadratic Time Augmentation model that 
according to Anderson et al in gr-qc/0104064 "... fits ...fairly well ..." 
and is given by (in their notation): 



 

ET -> ET + (1/2) a_ET ET^2 
 

Spin(2,4) has 4 spatial dimensions in which you have another 
type of polytope – the self-dual 24-cell 
which has two (dual) central 3-dim figures: 
cuboctahedron 
rhombic dodecahedron 
 

So, 
the phase boundary in question is between 
the Inner Minkowski phase 
and 
the Outer Conformal Segal Unispace phase 
of 
the metric of spacetime. 
 

Observationally, the boundary is between Saturn and Uranus 
which coincides 
with the cuboctahedron in the expanded Kepler polytope picture, 
so 
it seems more than mere quaint numerological coincidence 
that the cuboctahedron's parent polytope, the 24-cell, lives 
in the 4-dim space of the Spin(2,4) Conformal group. 
 
 

From: Tony Smith <f75m17h@bellsouth.net> Date: May-June 2009 
To: JACK SARFATTI <sarfatti@pacbell.net>  

Jack you say that I need to "explain my reasoning ... 
and show exactly how to compute the numbers ...". 
 



Universe Expansion Acceleration = Ua = 8 x 10^(-8) cm/sec^2 
(known from cosmology) 
 

Pioneer Anomaly Acceleration = Pa = Ua 
(observed and explicitly stated by Anderson et al in gr-qc/0104064) 
 

Wesson and Sirag have studied (and Jack has discussed) 
the astrophysics angular momentum problem 
which is 
that total angular momentum is related to mass 
by a clearly defined relationship (see attached image 
from a stardrive.org web page) 
 

 

In addition to the angular momentum - mass relationship,  

Blackett and Sirag have studied (and Jack has discussed) 
a log-log linear relationship for astrophysical bodies 
between angular momentum and magnetic dipole moment 
(see attached image from Sirag's 1979 Nature paper) 
 



 

So, 
there is a (mysterious to conventional astrophysicists) connection 
among static mass, angular momentum, and magnetic dipole moment, 
which 
suggests the existence of a gravitational/magnetic force 
that might be carried by a particle – call it the Wesson particle. 
 

Since it is related to static mass gravity, 
and since the strength of gravity is given by (1 / Mass_Planck )^2 
the Wesson particle that should define the Wesson force 
should have a mass related to that of the pure-static-mass Planck mass. 
 

Since the Wesson particle has an electromagnetic component 
(to account for the magnetic dipole relationships) 
its mass should be the Planck mass reduced by a factor alpha = 1/137. 
 



Therefore, 
the Wesson force should have strength given by 
(1 / Mass_Wesson)^2 = (1/alpha)^2 x (1 / Mass_Planck)^2 = 
= (1/alpha)^2 x Ordinary Static-Mass Gravity 
 

Further, 
the Generalized Gravity Effect of 
something with a high ratio of angular momentum to mass 
(such as the Pioneer spacecraft) 
should be enhanced by the Wesson/Planck factor of (1/alpha)^2 
so 
that the effective Generalized Gravity strength of the Pioneer spacecraft 
should be (1/alpha)^2 x the Ordinary Gravity acceleration due to 
the Static-Mass Sun. 
 

Since the Static-Mass Sun Ordinary Gravity acceleration is 
G x Msun / R^2 where R is the distance to the Sun, 
the Phase Transition for Pioneer should take place at the 
distance from the Sun such that 
 
Pioneer Acceleration x (1/alpha)^2 = G x Msun / R^2 
which is given by 
8 x 10^(-8) x 137 x 137 = 6 x 10^(-8) x 2 x 10^33 / R^2 
so that 
R^2 = 15 x 10^32 / 137^2 cm^2 and R = 0.028 x 10^16 cm 
 

Since 1 AU = 1.5 x 10^13 cm 
R = 2.8 x 10^14 / 1.5 x 10^13 = 18.7 AU or roughly 20 AU 
so that 
THE ORBIT OF URANUS IS ROUGHLY THE PIONEER PHASE TRANSITION. 
Note that this ties together a lot of loose ends in 
conventional astrophysics 
the Pioneer Anomaly 
the Angular Momentum – Mass Relation 
the Angular Momentum – Magnetic Dipole Relation 



 
by using Conformal gravity-magnetism stuff,  
which conformal stuff also explains  
the Dark Energy : Dark Matter : Ordinary Matter ratio. 
 
This also suggests using spinning and/or electromagnetic 
techniques to exploit Dark Energy in Earth Laboratory techniques, 
as in the work of Chiao and of Tajmar, de Matos et al. 
 

 

with mass Mplanck / 137 = 1.2 x 10^19 / 137 = 8.8 x 10^16 GeV 
and an onion-layer structure described by Borner in his book 
The Early Universe (Springer-Verlag 1988): "... 
Near the center ( about 10^(-29) cm ) there is a GUT symmetric vacuum. 
... At about 10^(-16) cm, out to the Yukawa tail ... exp( – Mw r ) the 
field is the electroweak colour field of the (3,2,1) standard model 
... at ...[10^(-15) cm]... it is made up of photons and gluons, while 
... at the edge [ 10^(-13) cm ] there are fermion-antifermion pairs 
... Far beyond nuclear distances it behaves as 
a magnetically-charged pole of the Dirac type. ...". 
 



Note that beyond the Pioneer Phase Transition Boundary 
the Pioneer Anomalous Acceleration is constant at 8 x 10^(-8) cm/sec^2 
(graph adapted from one similar to Fig. 2 of gr-qc/0411077 by Nieto et al) 
 

 

as is consistent with its fundamental Conformal Cosmological nature related to the Dark Energy 
Expansion of our Universe.  



In light of Carlos Castro's June 2009 paper  
“The Clifford Space Geometry behind the Pioneer and Flyby Anomalies”  
it seems to me that there are two fundamental boundaries in our Solar System related to gravity 
and gravitomagnetism:  
 
1 - a Gravity-MASS coupling with boundary at Uranus,  
related to the Pioneer anomaly;  
and 
2 - a Gravity-SPIN coupling with boundary at Earth,  
related to Fly-By anomalies.  
 
 
 
 
 
1 -  
The Orbit-of-Uranus boundary (around 20 AU) is the location of a phase transition of 
gravitational coupling to MASS  
such that the Pioneer anomalous acceleration appears outside that phase transition boundary,  
and  
that the gravitational acceleration of mass at that distance from the sun is  
about 1.5 x 10^(-3) cm / sec^2 which is about 137^2 x 8 x 10^(-8) cm/sec^2 
where  
8 x 10^(-8) cm/sec^2 is the Pioneer anomalous acceleration  
and  
8 x 10^(-8) cm/sec^2 / c^2 = 1 / ( 10^28 cm )  
 
 



2 -  
There is also a phase transition of gravitational coupling to SPIN  
that is located at the Orbit-of-Earth boundary (around 1 AU)  
such that  
the gravitational coupling to spin at that distance from the sun is 
 
 ( 2 G M_sun / c^2 r_es ) ( w_espin ) ( w_espin r_er  )  ( 1/c^2 ) =  
 
= 1 / (1.32 x 10^28 cm)  
 
where  
Schwarzchild Radius of Sun = 2 G M_sun / c^2 with units cm 
distance earth to sun = r_es with units cm 
earth axis spin = w_espin = 2 pi / 24 x 3600 with units s^(-1)  
earth radius = r_er with units cm 
G has units cm^3 / g s^2 
 
( 2 G M_sun / c^2 r_es ) is the dominant gravitational curvature tensor component that couples 
by the Papapetrou equations to the spin tensor at Orbit-of-Earth distance from the sun  
 
( w_espin ) is the spin for Earth rotation, a bivector in terms of the Clifford algebra of 4-
dimensional physical spacetime 
 
( w_espin r_er ) is the angular part of Earth velocity with r_er physically representing 
something like a radius of gyration 
 
1/c^2 is a conversion factor between 1 / ( 10^28 cm ) and  
the Pioneer anomalous acceleration 8 x 10^(-8) cm/sec^2  
 
 
 
The SPIN gravitational coupling can be understood in terms of the Papapetrou equations,  
which Carlos Castro describes in terms of Bill Pezzaglia’s Clifford Polydimensional Lagrangian 
construction in gr-qc/9912025,  
but which can also be described in a more conventional Lagrangian construction in  
gr-qc/0505021 by M. Leclerc who said:  
 
 “… We present a simple method to derive the semiclassical equations of motion for a spinning 
particle in a gravitational field … starting with a simple Lagrangian …  



in general relativity, one usually substitutes the Schwarzchild metric into the Lagrangian  
L = m g_ik u^i u^k   
The aim … is … to find suitable generalizations of L = m g_ik u^i u^k that allow for the 
description of particles with spin …  
classical spin … is … distinguish[ed] … from the intrinsic spin which is of quantum 
mechanical origin  
…  
In the … Papapetrou .. equations, there is no torsion involved. …  
Torsion effects will only arise if we consider particles with intrinsic spin .  
…  
for the coordinate of a mass element of the body we can write … x^i = X^i + r^i 
and for the velocity of the same mass element u^i  = V^i + w^i_k r^k  
with antisymmetric w^ik and V^i = dX^i / dt  
Just as in the original work of Papapetrou we suppose r^0 = 0 in a certain reference frame.  
If we set in the same frame w^i0 = 0 , the quantity w^ik is clearly the angular velocity in four 
dimensional form … Consequently, w^ik is related to the angular momentum (the classical 
spin) through S^ik = I w^ik  
where I is the moment of intertia of the body … (1/2) I g^mn = - INTEGRAL r^m r^n dm.  
… leave the frome where r^0 = w^i0 = 0 and consider S^im as a four dimensional 
antisymmetric tensor … we can … write …  
L = (m/2) g_ik u^i u^k   -   (1/2) G^l_km  S_l^k u^m  
…  
the Euler-Lagrange equations are …  
m Du_m  =  -(1/2) ( G^l_ki,m  -  G^l_km,i ) S_l^k u^i  +  (1/2) G^l_km S_l^k 
… in a coordinate system where G^l_ik = 0 …[the preceding equation].. can be written as  
 
m D u_m = -(1/2) R^l_kmi  S_l^k  u^ i   
 
… to be covariant, we have to require in addition  
 
D S^ik = 0  
 
…[the last two equations]… are in agreement with the Mathisson-Papapetrou equations in the 
required order of precision, i.e. if one identifies momentum with m u^i … “.  
 
In Leclerc’s formulation: 
the curvature part is -(1/2) R^l_kmi  
the spin part is S_l^k since S^ik = I w^ik 
the angular velocity part is in u^i since u^i  = V^i + w^i_k r^k  



Sirag (see his image on page 10 hereof)  
and Vasiliev in astro-ph/0002048 whose Fig. 2 is  
 

 
 
have observed that  
spin angular momentum is proportional to magnetic moment for planets, stars, and pulsars 
so it is possible that electromagnetic processes at the time of formation of our Solar System and 
of Earth itself dictated that our Earth have the particular size and spin giving the spin tensor 
described above, which in turn gives the relationship to 1 / ( 10^28 cm ) .  



It may be that when the Early Earth formed somewhat over 4 x 10^9 years ago,  
it carried more angular momentum than its magnetic moment could support,  
in which case the electromagnetic formation processes would have spun off excess mass to 
form the Moon, which carries no significant magnetic moment but does carry a lot of angular 
momentum, so that the Earth-Moon system as a whole would be in line with the Mass – 
Angular Momentum Density relationship that generally holds from Asteroids through the Gas 
Giant Planets, as shown by  
 

 
 
this chart (red line added by me) from the book “Solar System Evolution” by Stuart Taylor Ross 
(Cambridge 1992).  
 
Note that the Planets inside the Earth Orbit Gravity-SPIN coupling phase boundary, that is, 
Venus and Mercury, are far off the red line and seem to be, for their mass, very deficient in 
Angular Momentum.  
 
The same Mass – Specific Angular Momentum relationship holds for our Solar System as a 
whole and for Stars at least as massive as A5, as shown by the red line (added by me) with the 
same slope (the apparently different angle is due to different scale ratio of x and y axes) on  
 



 
 
this chart from the book “An Introduction to Modern Astrophysics” by Carroll and Osterlie 
(Addison-Wesley 1996). As the green line (added by me) shows, the Sun alone and Stars less 
massive than A5 have a lesser Specific Angular Momentum, which may indicate that they have 
Planets that carry some Specific Angular Momentum.  
 
With respect to our Solar System, outside the Uranus Orbit Gravity-MASS coupling phase 
boundary  
 

 



we have full Conformal Gravity of the Keplerian Cuboctahedron – Rhombic Dodecahedron 
Region and the Outer Planets Uranus and Neptune,  
 
while at the Earth Orbit Gravity-SPIN coupling phase boundary at the Keplerian Icosahedron – 
Dodecahedron Border 
 

 
 
we have the Earth-Moon System  
and  
inside that we have the Inner Planets Venus and Mercury that seem to be very deficient in 
Angular Momentum.   
 
In their paper “Stabilization of the Earth’s obliquity by the Moon” (Nature 361 (18 Feb 1993) 
615-617) J. Laskar, F. Joutel and P. Robutel said:  
“… the Earth … obliquity is essentially stable, exhibiting only small variations of about 1.3 
degrees around the mean value of 23.3 degrees. But if the Moon were not present … the chaotic 
zone would then extend from nearly 0 degrees up to about 85 degrees …[and]… large 
variations in obliquity resulting from its chaotic behaviour might have driven dramatic changes 
in climate …”.  
 
In their paper “The Earth-Moon System and the Dynamical Stability of the Inner Solar System”  
(The Astrophysical Journal, 116:2055-2057, 1998 October) Kimmo Innanen, Seppo Mikkola 
and Paul Wiegert said:  
“… the Earth-Moon system (EM) … appears to play a kind of “gravitational keystone” role in 
the terrestrial precinct, for without it, the orbits of Venus and Mercury become immediately 
destabilized. …  
EM is … suppressing or “damping out” a secular resonance driven by the giant planets near the 
Venusian heliocentric distance … That Venus should exist very close to the exact heliocentric 



distance of this resonance may … not … be just a coincidence. …  
Mercury’s orbit is coupled to that of Venus …”.  
 
In their paper “Existence of collisional trajectories of Mercury, Mars and Venus with the Earth” 
(Nature 459 (11 June 2009) 817-819) J. Laskar and M. Gastineau said:  
“… we report numerical simulations of the evolution of the Solar System over 5 Gyr  
…  
without the Moon or relativistic conditions … In 60% of the solutions, we observed large 
increases in Mercury’s eccentricity, beyond 0.9  
…  
In … simulations … including contributions from the Moon and general relativity … one per 
cent of the solutions lead to a large increase in Mercury’s eccentricity … large enough to allow 
collisions with Venus or the Sun  … in one of these high-eccentricity solutions, a subsequent 
decrease in Mercury’s eccentricity induces a transfer of angular momentum from the giant 
planets that destabilizes all the terrestrial planets about 3.34 Gyr from now, with possible 
collisions of Mercury, Mars or Venus with the Earth …”.  
 
 
The Extra-Solar Planetary System of 55 Cancri is also consistent with 
the Conformal Kepler picture (whch itself is consistent with the Titius -Bode Law), 
according to Arcadio Poveda and Patricia Lara, who in arXiv 0803.2240 [astro-ph] said: 
"...  The recent discovery of a fifth planet bound to 55Cancri ... motivated us to investigate
if this exo-planetary system fits some form of the Titius-Bode(TB) law.
We found that a simple exponential TB relation reproduces very well the five observed 
majorsemi-axis, provided we assign the orbital n=6 to thelargest a.This way of counting 
leaves empty the position n=5, a situation curiously reminiscent of TB law in our 
planetary system, before the discovery of Ceres. ... This equation “predicts” the existence 
of a fifth planet at about 2AU and, with less certainty, a seventh one at about 15AU. ...".
 
 
The physics of the Conformal Kepler picture (using its consistency with the TB law) 
is discussed by Vladan Pankovic and Aleksandar-Meda Radakovic in 
arXiv 0903.1732 9 [physics.gen-ph] where they said: "... we shall demonstrate that 
third Kepler law, or, corresponding equilibrium condition between centrifugal and 
Newtonian gravitational force, implies that planet orbital momentum becomes 
effectively a function of the planet distance ... Then,approximation of the planet distance 
by its first order Taylor expansion over planet orbital momentum holds an exponential form 
corresponding to Titius-Bode rule. ... Physically, it simply means that, in the linear approximation, 
"quantized" planets orbital momentums do a geometrical progression. ...".
 
 
 



On 9 March 1997 a total solar eclipse moved fron Gora Belukha (the highest Altai Mountai, 
14,783 feet, also known as Kunlun Shan (home of Xi Wang Mu, Queen of the West) and as Su 
Meru (home of Indra))  

 
to near the North Pole. Looking East at dawn on 9 March 1997 from the top of Gora Belukha 
you would have seen  

 
 
Wang, Yang, Wa, Guo, Liu, and Hua, in Phys. Rev. D 62, 04110, said:  
“… we conducted a precise measurement of the vertical gravity variations during a total eclipse 
of the Sun on 9 March 1997 in China … in Moho, Helongjiang province, China … which lies in 
the center of the shadow of the totality during the eclipse. …  
 



 
 
… there exist two regions with significant gravity decrease … One … with a maximum 
significant decrease of 6.0 +/- 2.5 mugal …and another … with a maximum change  
of 7.0 +/- 2.7 mugal … These two changes were quite closely related to the timing of eclipse 
phases of first contact and fourth (last) contact. … The changes are quite significant and they 
are not the effect of temperature and pressure changes. …”.  
 
Tang, Wang, Zhang, Hua, Peng, and Hu in  
“Gravity Effects of Solar Eclipse and Inducted Gravitational Field”,  
American  Geophysical Union, Fall Meeting 2003, abstract #G32A-0735, said:  
“… We have tried to explain those anomalies by the induced gravitational field. …”.  
 
Chen Shouyuan in a paper  
“Induction Gravity From Temporal Variations in Gravity Field During Total Solar Eclipse”  
http://forrootbasic.51.net/wytk/xtwzh/chenshouyuan/inductiongravity/igtvgfdtse.htm 



said:  
“… The temporal variation in the gravity field durng the total eclipse of 1997 March 9 occur 
with the onset of the solar eclipse and the departure ….  

 
The … variation … maybe similar to Faraday’s electromagnet induction …  

    …”.  
 
 
 
 
Saul-Paul Sirag in Fig. 1 of his paper “Gravitational Magnetism” (Nature 278 (5 April 1979) 
535-538) showed that  



the Sun, Earth, and Moon  
 

 
have a log-log proportionality of Rotational Spin Angular Momentum to 
Magnetic Dipole Moment which suggests  
that the Sun, Earth, and Moon are all affected by the gravitational/magnetic force 
carried by the Wesson particle whose mass is  the Planck mass reduced by a 
factor alpha = 1/137,  
so that the Wesson force strength is given by 
(1 / Mass_Wesson)^2 = (1/alpha)^2 x (1 / Mass_Planck)^2 = 
= (1/alpha)^2 x Ordinary Static-Mass Gravity 
and  
that the variation in the gravity field during the total eclipse of 1997 March 9  was indeed a  
Wesson force Faraday induction effect.  



In “Gravitational Induction” 0803.0390 [gr-qc] Bini, Cherubini, Chicone, and Mashhoon said:  
“… in the linear perturbation approach to gravitoelectromagnetism (GEM), one recovers the 
Maxwell equations for the GEM field, but the corresponding Lorentz force is recovered, to first 
order in v/c, only when we deal with a stationary GEM field. ... time-varying GEM fields have 
been implicitly considered by many authors … some gravitational Faraday experiments were 
proposed … based on the existence of gravitational induction in analogy with electrodynamics. 
The purpose of the present paper is to show explicitly that general relativity does indeed contain 
induction effects; these turn out to be, despite the differences that have been mentioned, on the 
whole closely analogous to electromagnetic induction effects.  
… 

 
…  

 
… 



 
… 

 
… 

 



… 

 
… 

  
… 

 
... 



 
…”.  
 
 
 
Some possibly useful (approximate) data for the Moon-Earth-Sun system are:  
 
G = 6.67 x 10^(-8) cm^3 / gm sec^2 
 
c = 3 x 10^10 cm/sec 
 
Mass_moon = 7.35 x 10^25 gm  
 
Mass_earth = 6 x 10^27 gm  
 
Mass_sun = 2 x 10^33 gm  
 
Distance_earth-moon = 3.8 x 10^10 cm 
 
Distance_earth-sun = 1.5 x 10^13 cm  
 
 





 

From Ancient Africa 
by Frank Dodd (Tony) Smith, Jr. 

 
A little less than 15 billion years ago, our Universe 
emerged from the Void. 
 
4 billion years ago, our Earth and Moon were orbiting 
our Sun. 
2 billion years ago, bacteria built a nuclear fission reactor 
in Africa. 
 
100,000 years ago, Humans were expanding from the 
African home-land to Eurasia and beyond. 
 
12,000 years ago, Africans developed IFA Oracle 
divination based on the square of 16 = 16x16 = 256 =  
= 2^8 corresponding to the vertices of an 8-dimensional 
hypercube and to the binary 2-choice Clifford algebra 
Cl(8) and so to related ones such as Cl(8)xCl(8) = Cl(16).    
Since the number of sub-hypercubes in an 8-dimensional  
hypercube is 6,561 = 81x81 = 3^8, the IFA Oracle has 
N=8 ternary 3-structure as well as binary 2-structure:  
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4 =2x2  9 = 3x3 
3                8           27 
4             16 = 4x4         81 = 9x9 
5           32                   243 
6         64 = 8x8                 729 = 27x27 
7      128                           2187 
8    256 = 16x16                       6561 = 81x81 



 

 
As ancient African games such as Owari show, binary 2-
structure corresponds to static states and ternary 3-
structure corresponds to dynamic states. Mathematically, 
using binary 2-choice static states to define dynamics on 
3 ternary neighbor states produces the 256 elements of 
Elementary Cellular Automata.  
 
The African Oracle patterns spread throughout the 
Earth, so that by the 13th century parts of them were 
found in:  
 
 
India used the 240 parts of the Rig Veda’s first sukt.  
The 240 corresponds to the 240 Root Vectors  

 
of the E8 Lie algebra that is constructed from Cl(8)xCl(8) 
= Cl(16).  
 
 
 



 

Judaism used the 248 positive Commandments plus 
the 365 negative Commandments given to Moses 
during the 50 days from Egypt to Sinai.  
The 248 correspond to the 248-dim E8 Lie algebra that is 
constructed from Cl(8)xCl(8) = Cl(16).  
The 365 is constructed by looking at one of the 1792 = 
7x256 sub-hypercubes of 6-dim in the 8-dim hypercube,  
effectively cutting off the ternary 3-structure at N= 6 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4       9 = 3x3 
3                8           27 
4             16               81 = 9x9 
5           32                   243 
6         64                       729 = 27x27 
7      128                            
8    256                                

 
and then making a 27x27 Magic Square with (729+1)/2 = 
365 as its its central Magic Square number.  
 
Plato, to construct a musical scale, used the full N=8 
binary 2-structure but only N=5 of the ternary 3-structure  
 
N      2^N                 3^N 
0                      1 
1                    2   3   =  2 + 1 
2                  4       9   =  4 + 4+1 
3                8           27   =  8 + 12+6+1 
4             16               81   = 16 + 32+24+8+1 
5           32                   243=32+80+80+40+10+1 
6         64 
7      128 
8    256 



 

Plato used the numbers 256 and 243 to form the ratio 
256/243, which, along with 9/8, 
let him construct the the first octave as: 
1  9/8  81/64    4/3  3/2  27/16  243/128   2 
by using the multiplicative intervals: 
 9/8  9/8  256/243  9/8  9/8    9/8   256/243 
 
China used the 64 possibilities of the binary I Ching and 
the 81 possibilities of the ternary Tai Hsuan Ching, 
effectively cutting off the binary 2-structure at N= 6 and 
the ternary structure at N= 4 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4       9 = 3x3 
3                8           27 
4             16               81 = 9x9 
5           32                    
6         64                        

 
Japan used the 128 possibilities of Shinto Futomani 
Divination and the Triad: Jewel-Mirror-Sword, 
effectively cutting off the binary 2-structure at N = 7 and 
the ternary 3-structure at N=1 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4        
3                8            
4             16                
5           32                    
6         64                        
7      128                            

Adding 3 of the ternary 3-structures to 16 of the binary 2-



 

structures gives the number 19 of the 19x19 board of the 
game Go (the Chinese version, Wei Qi, may have 
originally had a 17x17 board).     
 
Mediterranean Africa used the 16 possibilities of the 
Ilm al Raml, effectively cutting off the binary 2-
structures at N = 4 and eliminating the ternary 3-
structures  
 
N      2^N                 3^N 
0                      1 
1                    2    
2                  4        
3                8            
4             16                
  

As noted about Japan, adding 3 of the ternary 3-
structures to 16 of the binary 2-structures gives the 
number 19, but in Mediterranean Africa the most 
significant use of the number 19 is in the Quran, which is 
written in Arabic with a basic message that G-d is ONE, 
and the Arabic number-value of the Arabic letters of the 
word ONE is 6+1+8+4 = 19. Rashad Khalifa, whose 
mathematical analysics of the Quran confirmed the 
primacy of the number 19, was murdered in 1990 in his 
Mosque in Arizona because of the results of his analysis.  

 



 

In the early 13 th century Ibn Arabi (born in Spain, died 
in Damascus) wrote the “Bezels of Wisdom” describing 
his Sufi Islamic World-View using terms consistent with 
the processes of Quantum Theory:  
 
“mumkinat” = quantum possibile Worlds of the Many-
Worlds, or Bohmian beables;  
“qada” = decoherence of quantum superposition of 
possibilities, or choice at an Event of a World of the 
Many-Worlds;  
“qadar” = outcome of qada = the World or State that 
comes into existence as the outcome of an Event;  
“al-khalq al-jadid” = the branching of the Worlds of the 
Many-Worlds that occurs at an Event.  
 
According to the book Sufism and Taoism, by Toshihiko 
Izutsu (California 1983): “…Ibn Arabi says that … the 
world in its entirety ... transforms itself kaleidoscopically 
from moment to moment ... 'new creation' (al-khalq al-
jadid) ... ordinary people are not aware of the process … 
If a man happens to obtain the true knowldege of qadar, 
the knowledge surely brings him a perfect peace of mind 
and an intolerable pain at the same time.  
The unusual peace of mind arises from the consciousness 
that everything in the world occurs as it has been 
determined from eternity. ... Instead of struggling in vain 
for obtaining what is not in his capacity, he will be happy 
… He must be tormented, on the other hand, by an 
intense pain at the sight of all the so-called 'injustices', 
'evils', and 'sufferings' that reign rampant around him, 
being keenly conscious that it is not in his 'preparedness' 



 

to remove them from the world. ...".  
 
Describing the kaleidoscopic process of qadar in specific 
physical detail requires, in addition to the processes of 
Ibn Arabi, a specific mathematical framework.  
Near the end of the 13th century, Ramon Llull of 
Mallorca studied the 16 possibilities of the Ilm al Raml 
and realized that they had a Fundamental Organizational 
Principle that he summarized in a Wheel Diagram 
 

 
 
with 16 vertices connected to each other by 120 lines. 
If the 16 vertices represented a 16-dimensional vector 
space, then the 120 lines connecting pairs of vectors 
represented 120-dimensional bivectors of rotations in that 
16-dimensional vector space.  
That total geometry is described by the Real 16-
dimensional Clifford Algebra Cl(16). 



 

Cl(16) not only describes rotations in vector space, but 
also spinors that describe left-handed and right-handed 
properties with respect to the space.  
Half-spinors of Cl(16) have 128 dimensions. 
When you combine the 120 bivectors of Cl(16) with the 
128 half-spinors of Cl(16), you get the 248-dimensional 
object called the exceptional Lie Algebra E8. 
In 8-dimensional space, 240 of the 248 generators of E8 
form the 240 Root Vectors of E8. 
Cl(16) factors into the tensor product of two copies of 
the Real 8-dimensional Clifford Algebra Cl(8): 
Cl(16) = Cl(8)xCl(8) 
Since Cl(8), based on an 8-dimensional vector space, 
has 256 dimensions, and 256 = 16x16, 
we have come full circle to the 16x16 possibilities of the 
ancient African Oracle. 
 
However, Ramon Llull was not as interested in making a 
physics model by combining his Cl(16) mathematical 
structure with Ibn Arabi’s quantum processes  
as he was in using his structure to show the equivalence 
of Judaism, Christianity, and Islam, an effort that failed, 
perhaps because the political institutions of those 
religions were in power struggles with each other and so 
were in fact hostile to reconciliation/unification.   
Ramon Llull’s work failed to find institutional acceptance 
in Judaism or Islam, and Christian Dominican 
Catholicism suppressed his work,  
but his ideas were carried on in the underground world  
resulting in description of detailed substructures by Tarot   
 



 

 
 
whose 78 cards represent the E6 subalgebra of the 248-
dimensional Lie algebra E8 which is constructed from 
the Clifford algebra Cl(16) = Cl(8)xCl(8) where  
Cl(8) is the 16x16 = 256-dimensional algebra of IFA.  
 
The rest of this paper gives some further details about:  
 
Earlier Heaven IFA Sequence;  
Cl(8) Graded Structure;  
Cellular Automata Dynamics;  
African Oracle Structures;  
88 Equivalence Classes;  
256 Elementary Rule Patterns and Physics; and  
Past and Future History. 



 

Earlier Heaven Binary Sequence IFA
 

The 16 Tetragrams in Earlier Heaven Binary Number sequence are:

(o = 0 and oo = 1, ordered from top to bottom)

Oludumare (original g-d) creates Earth, the 16 Odu, the Orishas, and humans:

   Odu                              Orisha          

0 
Ogbe (light of creation)     - Orunmila (wisdom Tao)
o      heaven Tao void          (next to Oluddomare)
o 
o 
o 

1 
Osa (creativity)             - Oya (wind)
oo
o 
o 
o 

2 
Otura (unity of everything)  - Osain (forest spirits)
o 
oo
o 
o 

3 
Owonrin (rain)               - Oshun (rivers) (He Xiangu)
oo
oo
o 
o 

4 
Irete (fate)                 - Babalu Aye (healer) (TieGuai Li)
o
o 
oo
o 

5 
Ofun (taboo)                 - Eshu Legba (trickster)  
 
oo
 
o
 
oo
 
o 



6 
Edi (womb)                   - Obatala (hermaphrodite father of humanity)
o 
oo
oo
o 

7 
Okanran (lightning)          - Chango (thunder)
oo
oo
oo
o 

8 
Ogunda (sword)               - Ogun (iron) (Lu Dongbin)
o 
o 
o 
oo

9 
Iwori (consciousness)        - Eshu Legba (messenger)
oo
o 
o    
oo

10 
Ose (victim of abuse)        - Osun (guardian angel) 
o                            - truth protects good and destroys evil
oo
o 
oo

11 
Oturopon (trap)              - Ochosi (hunter) 
oo
oo
o 
oo

12 
Irosun (fire)                - Aganyu (volcano)
o 
o 
oo    
oo
 
 
13
Ika (forest land)             - Yemaya (ocean)
 
oo
 
o
 
oo
 
oo 



14 
Obara (rainbow)              - Inle (two intertwined snakes, medicine)
o 
oo     
oo     
oo

15 
Oyeku (dark of earth)        - Ibeyi (twins Yin-Yang)
oo    Tai Ji Yin-Yang
oo    
oo    
oo

 

 

The 256 Pairs of Tetragrams in Earlier Heaven Binary Number Sequence 

 



               correspond to the 256 elements of the Cl(8) Clifford Algebra with
graded structure

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256 = 16x16  

Grade: 0         1         2         3         4         5         6         7         8

000 00000000
001           00000001
002           00000010
003                     00000011
004           00000100
005                     00000101
006                     00000110
007                               00000111
008           00001000
009                     00001001
010                               00001010
011                               00001011
012                     00001100
013                               00001101
014                               00001110
015                                         00001111
016           00010000      
017                     00010001
018                     00010010
019                               00010011
020                     00010100
021                               00010101
022                               00010110
023                                         00010111
024                     00011000
025                               00011001
026                               00011010
027                                         00011011
028                               00011100
029                                         00011101
030                                         00011110
031                                                   00011111
032           00100000
033                     00100001
034                     00100010
035                               00100011
036                     00100100
037                               00100101
038                               00100110
039                                         00100111
040                     00101000
041                               00101001
042                               00101010
043                                         00101011
044                               00101100
045                                         00101101
046                                         00101110



047                                                   00101111
048                     00110000
049                               00110001
050                               00110010
051                                         00110011
052                               00110100
053                                         00110101
054                                         00110110
055                                                   00110111
056                               00111000
057                                         00111001
058                                         00111010
059                                                   00111011
060                                         00111100
061                                                   00111101
062                                                   00111110
063                                                             00111111
064           01000000
065                     01000001
066                     01000010
067                               01000011
068                     01000100
069                               01000101
070                               01000110
071                                         01000111
072                     01001000
073                               01001001
074                     01001010
075                                         01001011
076                               01001100
077                                         01001101
078                                         01001110
079                                                   01001111
080                     01010000
081                               01010001
082                               01010010
083                                         01010011
084                               01010100
085                                         01010101
086                                         01010110
087                                                   01010111
088                               01011000
089                                         01011001
090                                         01011010
091                                                   01011011
092                                         01011100
093                                                   01011101
094                                                   01011110
095                                                             01011111
096                     01100000
097                               01100001
098                               01100010
099                                         01100011
100                               01100100
101                                         01100101
102                                         01100110
103                                                   01100111
104                               01101000
105                                         01101001



106                                         01101010
107                                                   01101011
108                                         01101100
109                                                   01101101
110                                                   01101110
111                                                             01101111
112                               01110000
113                                         01110001
114                                         01110010
115                                                   01110011
116                                         01110100
117                                                   01110101
118                                                   01110110
119                                                             01110111
120                                         01111000
121                                                   01111001
122                                                   01111010
123                                                             01111011
124                                                   01111100
125                                                             01111101
126                                                             01111110
127                                                                       01111111
128           10000000
129                     10000001
130                     10000010
131                               10000011
132                     10000100
133                               10000101
134                               10000110
135                                         10000111
136                     10001000
137                               10001001
138                               10001010
139                                         10001011
140                               10001100
141                                         10001101
142                                         10001110
143                                                   10001111
144                     10010000
145                               10010001
146                               10010010
147                                         10010011
148                               10010100
149                                         10010101
150                                         10010110
151                                                   10010111
152                               10011000
153                                         10011001
154                                         10011010
155                                                   10011011
156                                         10011100
157                                                   10011101
158                                                   10011110
159                                                             10011111
160                     10100000
161                               10100001
162                               10100010
163                                         10100011
164                               10100100



165                                         10100101
166                                         10100110
167                                                   10100111
168                               10101000
169                                         10101001
170                                         10101010
171                                                   10101011
172                                         10101100
173                                                   10101101
174                                                   10101110
175                                                             10101111
176                               10110000
177                                         10110001
178                                         10110010
179                                                   10110011
180                                         10110100
181                                                   10110101
182                                                   10110110
183                                                            10110111
184                                         10111000
185                                                   10111001
186                                                   10111010
187                                                            10111011
188                                                   10111100
189                                                            10111101
190                                                            10111110
191                                                                      10111111
192                     11000000
193                               11000001
194                               11000010
195                                         11000011
196                               11000100
197                                         11000101
198                                         11000110
199                                                   11000111
200                               11001000
201                                         11001001
202                                         11001010
203                                                   11001011
204                                         11001100
205                                                   11001101
206                                                   11001110
207                                                             11001111
208                               11010000
209                                         11010001
210                                         11010010
211                                                   11010011
212                                         11010100
213                                                   11010101
214                                                   11010110
215                                                             11010111
216                                         11011000
217                                                   11011001
218                                                   11011010
219                                                             11011011
220                                                   11011100
221                                                             11011101
222                                                             11011110
223                                                                       11011111



224                               11100000
225                                         11100001
226                                         11100010
227                                                   11100011
228                                         11100100
229                                                   11100101
230                                                   11100110
231                                                             11100111
232                                         11101000
233                                                   11101001
234                                                   11101010
235                                                             11101011
236                                                   11101100
237                                                             11101101
238                                                             11101110
239                                                                       11101111
240                                         11110000
241                                                   11110001
242                                                   11110010
243                                                             11110011
244                                                   11110100
245                                                             11110101
246                                                             11110110
247                                                                       11110111
248                                                   11111000
249                                                             11111001
250                                                             11111010
251                                                                       11111011
252                                                             11111100
253                                                                       11111101
254                                                                       11111110
255                                                                                 11111111

and to the 256 1-dimensional Cellular Automata



Raymond Aschheim (email May 2015) said: 
“... An elementary CA is defined by the next value (either 0 or 1) for a cell, 
depending on its ... value, and the ... value of it[s] left and of it[s] right neighbor cell 
(it is one dimensional, and involve only the first neighbors, and the cell itself) ... So the 
next value depends [on] 3 bits ... eight possible combination of three bits, and for 
each ... combination... the next value is either zero or one. So the[re] are 256 ... CAs ...”. 

Since due to Real Clifford 8-periodicity any Real Clifford Algebra Cl(8N)) can 
be seen as tthe tensor product of N copies of Cl(8), any Real Clifford Algebra has 
fundamental structure  of Cl(8) = Cl(1,7) = 16x16 real matrix algebra 
so Cellular Automata correspondence with Cl(8) means 
that any Real Clifford Algebra can be described by Cellular Automata. 
Therefore Clifford Algebra E8 physics can also be seen in terms of Cellular Automata. 

Each initial state for a CA rule for 1-dim nearest neighbor automata is a triple 
*  *  *   in which each of the 3 * (left, middle, right) can be either 0 or 1. 
Each CA rule gives one of 2 outcomes 0 or 1 for each of the 8 states         

1  1  1       0  1  1      0  0  1      0  0  0
                 1  0  1      0  1  0
                 1  1  0      1  0  0

so there are 2^8 = 256 possible CA rules. 
The 8 states correspond to the 8 vectors of the Clifford Algebra Cl(8) 

The CA rule that gives 0 for all 8 states corresponds to the 1 scalar 0-vector of Cl(8)

There are 8 CA rules that give 1 for one of the 8 states and 0 for the other 7 
and they correspond to the 8 vectors of Cl(8) 

There are 28 CA rules that give 1 for 2 of the 8 states and 0 for the other 6 
and they correspond to the 28 bivectors of Cl(8) 

There are 56 CA rules that give 1 for 3 of the 8 states and 0 for the other 5 
and they correspond to the 56 3-vectors of Cl(8) 

There are 70 CA rules that give 1 for 4 of the 8 states and 0 for the other 4 
and they correspond to the 70 4-vectors of Cl(8) 

There are 56 CA rules that give 1 for 5 of the 8 states and 0 for the other 3 
and they correspond to the 56 5-vectors of Cl(8)

There are 28 CA rules that give 1 for 6 of the 8 states and 0 for the other 2 
and they correspond to the 28 6-vectors of Cl(8) 

There are 8 CA rules that give 1 for 7 of the 8 states and 0 for the other 1
and they correspond to the 8 7-vectors of Cl(8) 

There is 1 CA rule that gives 1 for all 8 states
and it corresponds to the 1 pseudo-scalar 8-vector of Cl(8) 
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IFA and Global Dynamics of Cellular Automata
88 Equivalence Classes -------- 256 Elementary Rules

Images and quoted text are from The Global Dynamics of Cellular Automata by Andrew Wuensche and
Mike Lesser (Addison-Wesley 1992 and a scanned version in pdf format downloaded from the web) (unless

othewise specified).



4/24/09 4:53 PMIFA GDCA

Page 2 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA

 

 



4/24/09 4:53 PMIFA GDCA

Page 3 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA

 



4/24/09 4:53 PMIFA GDCA

Page 4 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA

 

 



4/24/09 4:53 PMIFA GDCA

Page 5 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA

 

 

 



4/24/09 4:53 PMIFA GDCA

Page 6 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA



4/24/09 4:53 PMIFA GDCA

Page 7 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA



4/24/09 4:53 PMIFA GDCA

Page 8 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA



4/24/09 4:53 PMIFA GDCA

Page 9 of 70file:///Users/Tony/Desktop/Web%20Changes%2024%20April%202009/to%20be%20added/IFAGDCA.html#IFACA

88 Equivalence Classes

Rule-Space Matrix, 256 Rules
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Wolfram CA Rule Classes
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Parameters for 48 n=3 Clusters
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 In his 1996-97 D.Phil. Thesis at the University of Sussex, Andrew Wuensche said:

"... Glider Dynamics ... corresponds to Wolfram's class 4 behaviour ... , to notions of emergent computation
on the edge of chaos, and to a phase transition between order and chaos ... Gliders are analagous to

autocatalytic sets of polymers in the sense of Kauffmann ... members of such sets have a survival advantage
in occupying space, anad the set acquires its own identity as an observed object at a higher level. Gliders

are also discrete examples of Prigogine's far-from-equilibrium dissipative structures ... in CA the process of
formation, persistence and interaction of gliders and other dissipative structures can be traced at the lowest

level of the system's basic components and their local interactions which are completely defined. This
ability to see two levels of behaviour simultaneously, the underlying and emergent, may lead to insights into
the mechanics of self-organization. ... Among the 256 binary 3-neighbor rules, the "elementary rules" ... , an
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exhaustive search reveals two sets of glider rules, rule 54 and 110, and their equivalents. ...

Appendix 2.4 [re rule 193] ...

...[The]... spectrum of CA behaviour ... rang[es] progressively through ordered, complex and chaotic
dynamics, corresponding to Wolfram's ... classes

(1 and 2) [ordered] - (4) [complex, including 54 and 193] - (3) [chaotic]

...".

Ron Eglash (in his book "African Fractals" (Rutgers 1999) and on his web site at www.csdt.rpi.edu) says:
"...
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... the owari marching-group system can be used as a one-diemnsional cellular automaton ...

... transients of many different lengths can be produced. ... the constant pattern is called a "point attractor",
and the transients would be said to lie in the "basin of attraction".

The marching group rule can also produce periodic behavior (a "limit cycle" or "periodic attractor" ...). Here
is a period-3 system using only four conters:

211 -> 22 -> 31 -> 211
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... The numbers which lead to marching groups - 1 , 3 , 6 , 10 , 15 ... - ...[are]... the triangular numbers ...

[ the triangular numbers correspond to the dimension of the grade-2 bivectors in Clifford Algebras -

- for the case of the 2^8 = 256 Elementary CA Rules, there are 28 grade-2 CA Rules ]

... One-dimensional versions can ... be used as a kind of parallel computer. Consider, for example, a rule
that in each iteration the number of counters in a cup is replaced by the sum of itself and its left neighbor.

Starting with one:

0100000 -> 0110000 -> 0121000 -> 0133100 -> 0146410

This fourth iteration gives the us the binomial coefficients for expansion of (a+b)^4 ,

which equals to a^4 + 4 a^3 b + 6 a^2 b^2 + 4 a b^3 + b^4 .

[ Such a rule reproduces at each step succeeding rows of the Yang Hui triangle. ]
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... If we think of the two-strokes as zero and single stroke as one, the Bamana divination system is almost
identical to the process of pseudorandom number generation used by digital circuits called "shift registers".
Here the circuit takes mod 2 of the last two bits in the register and places the result in the first position. The

other bits are shifted to the right, with the last discarded. ...

1111
0111
0011
0001
1000
0100
0010
1001
1100
0110
1011
0101
1010
1101
1110

... This four-bit register will only produce 15 binary words before the cycle starts over, but the period of the
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cycle increases with more bits ... For the entire 16 bits ... that begin the Bamana divination, 65,535 binary
words can be produced before repeating the cycle. ...

Skinner ... "Terrestrial Astrology: Divination by Geomancy". London: Routledge and Kegan Paul, 1980 ...
provides a well-documented history of the diffusion evidence ... for ... Arabic, European, West African, and

East African ... "geomancy" ...divination technique. ...

[ Such diffusion seems also to have extended

from Africa to India, China, and Japan. ]

... The implications of this trajectory - from sub-Saharan Africa to North Africa to Europe - are quite
significant for the history of mathematics.

... a historical path for base-2 calculation ... begins with African divination, runs through the geomancy of
European alchemists, and is finally transformed into binary calculation, where it is now applied in every

digital circuit ...

... Following the introduction of geomancy to Europe by Hugo of Santalla in twelfth-century Spain ...
European geomancers ... Ramon Lull ... and others ... persistently replaced the deterministic aspects of the
system with chance. By mounting the 16 figures on a wheel and spinning it, they maintained their society's
exclusion of any connections between determinism and unpredictability. The Africans, on the other hand,

seem to have emphasized such connections ...[with]]... a "trickster" god, one who is both deterministic and
unpredictable. ...

The fractal settlement patterns
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of Africa stand in sharp contrast to the Cartesian grids of Euro-American settlements. ... Euro-American
cultures are organized by ... "top-down" organization. Precolonial African cultures included ... societies that
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are organized "bottom-up" rather than "top-down". ... African architecture tends to be fractal because that is
a prominent design theme in African culture ... most of the indigenous African societies were neither utterly

anarchic, nor frozen in static order; rather they utilized an adaptive flexibility ... African traditions of
decentralized decision making could ... be combined with new information technologies, creating new forms

that combine democratic rule with collective informaiton sharing ... what is needed is not ... "small is
beautiful", but rather a self-organized approach to changes in the relations between scale and the

socioenvironmental systems - not just appropriate technology, but appropriate scaling. ...

we are trapped between the periodic stasis of the preservationists' limit cycle,

and the white noise of the profiteering positive feedback loop.

... both are lacking in flexible interactions with memory;

the ... preservationists' ... limit cycle being too tied to it, and the ... profiteering ... white noise being too free
from it. ...".

During the decade since Ron Eglash published his book in 1999, the USA/UK global
financial system is collapsing due to grossly excessive profiteering.

Perhaps "African traditions of decentralized decision making" could produce a
successor global finanancial system that will better serve the needs of human

civilization.

 

 

Atlas of Basin of Attraction Fields

for 88 n=3 Equivalence Classes
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256 Elementary Rule Patterns
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with Graded Structure

1 8 28 56 70 56 28 8 1
( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )
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the 16 terms in the Cl(8) primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 - 
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

 

●     + e_12345678 

●     + e_6728 + e_3468 + e_4578 to 

●     + e_2358 + e_1248  + e_5618 + e_7138 

●     + 1 to 

●     - e_5712 - e_1345 - e_6123 

●     - e_4671 - e_7234 - e_2456 - e_3567  

 
correspond to 16 of the 256 Cellular Automata   



 

 

Note the Cl(0,8) = Cl(1,7) triality correspondences among: 

●     the 8 +half-spinors

●     the 8 -half-spinors

 

●     the 8 vectors



Note that:

the grade-0 scalars 

 

are related to the Spinors and Primitive Idempotents of Cl(0,8);

the grade-1 vectors 1, 2, 4, 16 (the subset sequence 2^0 = 1, 2^1 = 2, 2^2 = 4, 2^4 = 16 related to Fermat primes) 

correspond to the 4 dimensions of physical spacetime;

❍     1 gives a succession of bands, the procession of time;
❍     2 gives a slope to the left, one of three space dimensions;
❍     4 gives a vertical slope, a second of three space dimensions;
❍     16 gives a slope to the right, the third of three space dimensions;

the grade-1 vectors 8, 32, 64, 128 (all giving all white) 

correspond to the 4 dimensions of internal symmetry space;
●     rule 18 = 00010010 is the first rule to include both 16 = 00010000 with right slope and 2 = 00000010 with left slope 

and is the first rule with traingular self-similar fractal structure;
●     rule 30 = 00011110 is the first rule to include 16, 8, 4, and 2 and is in the self-dual grade-4 and is the first rule with 

triangular chaotic behavior.

 



Here are all 28 rules for each of grades 2 and 6.

 

all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra;



8 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 8 generators of color force SU(3), 
whose root vector diagram is illustrated above;

3 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force SU(2);

1 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 1 generator of electromagnetic 
U(1);



after dimensional reduction to 4-dimensional physical spacetime, correspond to the 16 generators of 
Gravity/Higgs/phase U(2,2). One of them

corresponds to the propagator phase U(1) while the other 15 correspond to the Conformal Group SU(2,2) = Spin(2,4) 
whose root vector diagram

is a 12-vertex cuboctahedron (the other 3 bivectors corresponding to the 3 generators of the Cartan Subalgebra).

16 of the grade-2 bivectors, 



Terence McKenna died in April 2000, but the Predictions of his

I Ching Resonance TimeWave of History live on to 2012.

Now ( April 2009 ) we know that his 2000 to 2009 TimeWave History peaks:

9/11
Iraqi War escalation (Rocket Attacks on USA helicopters)
Hurricane Katrina
the Credit Crisis of the USA/UK Global Financial System

all did happen coincident with TimeWave Peaks.

What does the TimeWave tell us about next 3 years, 2009 to 2012 ?

From now (April 2009) into 2010 is a nearly flat (or seemingly slightly rising) plateau that I call
ZombieLand. In ZombieLand, Trillions of USA Dollars are fed to keep insolvent (but politically
influential) financial institutions in an undead state - that is, not a living useful part of the Global Economy,
but not officially recognized as being dead. To understand ZombieLand, you need to understand what is a
Trillion USA Dollars. Glenn Beck (on his TV show) made a very good effort to show what is a Trillion
USA Dollars. He said (I am paraphrasing): :

"... Here are $100 USA Dollars and $1 Million USA Dollars (It would fit in a suitcase):

 

Here are $1 Billion USA Dollars (It is about the size of a car) and $1 Trillion USA Dollars (It is about the

                  Can the African IFA tell us about Past and Future History ?
 
A few thousand years ago in Shang China, King Wen took the 64-element I Ching subset of IFA and modified its 
binary number Earlier Heaven sequence to describe the History of that Time and Place. In the 20th century, 
Terence McKenna  used a similar technique to describe History of the Earth through 2012. 
 His Predictions for 2000 to 2012 seem to be quite relevant to the State of Our Earth as of now (2009): 



size of a Thousand Cars in a big parking lot.)

  ...".

Another way to visualize the size of $1 Trillion USA Dollars is to realize that the population of the USA
(around 300 Million people) is about 100 Million Families.

$1 Billion is about $10 for every Family in the USA.

$1 Trillion is about $10,000 for every Family in the USA.

Another thing to keep in mind is that the amount of Bailouts so far is on the order of a few Trilllion USA
Dollars, but the total amount of possibly-worthless derivatives is on the order of $500 Trillion USA

Dollars. That would be 500 x 10,000 = $5 Million for every Family in the USA.

Since the population of the Earth is around 6 Billion, that would be almost $100,000 for every Person
on Earth.

 According to a 15 March 2009 huffingtonpost.com article by Arianna Huffington:

"... The battle lines over how to deal with the banking crisis have been drawn. On the one
side are those who know what needs to be done. On the other are those who know what
needs to be done -- but won't admit it. Because it is against their self-interest. Unlike the
conflict over the stimulus package, this is not an ideological fight. This is a battle between the
status quo and the future, between the interests of the financial/lobbying establishment
and the public interest. What needs to be done is hard but straightforward. As Martin
Wolf of the Financial Times sums it up: "Admit reality, restructure banks and, above all,
slay zombie institutions at once." This tough love for bankers is being promoted by
everyone from Nouriel Roubini, Paul Krugman, and Ann Pettifor to Niall Ferguson, the Wall
Street Journal, and Milton Friedman's old partner, Anna Schwartz ... "They should not be
recapitalizing firms that should be shut down," says Schwartz. "Firms that made wrong
decisions should fail."... Tim Geithner ... is on the wrong side of the issue, more worried
about the banking industry than the American people. Like Hank Paulson before him,
Geithner appears more concerned about saving particular banks than saving the banking system.
... As Ann Pettifor puts it on HuffPost: "Much of Wall Street is effectively insolvent. It's not
that these banks lack cash or capital -- it's just that they're never going to meet all their
financial liabilities -- i.e. repay their debts. Ever." ...".

 According to a 23 March 2009 democracynow.org interview of Paul Krugman:

"... "The Zombie Ideas Have Won" - Paul Krugman on $1 Trillion Geithner Plan to Buy
Toxic Bank Assets ... Treasury Secretary Timothy Geithner is preparing to unveil a plan ...
to purchase as much as $1 trillion in troubled mortgages and other assets from banks. ...
The Obama administration has described the plan as a public-private partnership, but
most of the actual money will be put up by the government. ... Paul Krugman: A zombie



idea is ... a bad idea, but it just keeps on coming back. ... to ... have taxpayers go in and buy ...
these toxic assets ... 85 percent of the money is going to be a loan from the government, which
is a non-recourse loan ... this is not Geithner. Ultimately, the buck stops in the Oval Office.
The question is, why is President Obama going with the soft side, the hope over analysis, on
this stuff? ... the view still, apparently, dominant ... in this administration is that there's
nothing really fundamentally wrong with the system. ... those people who we thought were
so smart ... really are smart, and we want to keep them on the job. ... the Obama
administration is still partying like it's 2006. ...".

According to a 22 April 2009 economictimes.indiatimes.com article by Swaminathan S. Anklesaria Alyar:

"... the Obama administration is prolonging the recession by avoiding surgery to remove
dead wood from its financial sector. Some call this cowardice. Others, such as former IMF
chief economist Simon Johnson, writing in The Atlantic, say Wall Street has captured the
White House. ... Johnson says the US now resembles Russia, where business oligarchs and
government officials protect each others' financial interests, at the expense of the
economy. ... This ... highlights the priority given by the Obama administration to save the titans
of Wall Street rather than end the recession quickly. ... Technically, the financial sector is
comprehensively bust. It needs to recognise the losses, writing off trillions. ... The market
solution would be to force insolvent banks into bankruptcy, with shareholders and
creditors taking a huge hit ... Many titans of Wall Street will disappear ... the Obama
administration refuses to contemplate this obvious solution. ... Wall Street has captured
the White House, so nothing will be done to imperil the politico-financial network that
rules the US. Robert Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, were
both from Goldman Sachs. Larry Summers, the current treasury secretary, earned millions as a
hedge fund consultant. In a market economy, well-managed companies should be rewarded
with profits, while mismanaged companies should go bust. This basic rule has been
suspended almost entirely for the titans of Wall Street. ... Accounting norms have been
tweaked to permit zombie banks to pretend they are alive and solvent....".

If Terence McKenna's TimeWave is accurate, then for the next year or so we will live
in a ZombieLand of accounting fiction and Empty Words of Hope,

only to see a sharp collapse of the USA/UK Global Financial System during 2010.

What will the 2012 Singularity Be Like ?
On the bad side, maybe the USA/UK leaders will be so unhappy at the prospect of losing their Global

Hegemony that they might have a Temper Tantrum and Kick Over the Table of the Game of Life and have
a Big War.

A more optimistic possibility is that a new Global Hegemony might form consistent
with a Confucian Mandate of Heaven.

The Confucian I Ching (used by Terence McKenna in constructing the TimeWave) seems to be derived
from Ancient African Mathematical Divination. Ron Eglash, in his book "African Fractals" (Rutgers 1999),
said: "... fractal settlement patterns of Africa stand in sharp contrast to the Cartesian grids of Euro-American
settlements. ... Euro-American cultures are organized by ... "top-down" organization. Precolonial African
cultures included ... societies that are organized "bottom-up" rather than "top-down". ... most of the
indigenous African societies were neither utterly anarchic, nor frozen in static order; rather they utilized an



adaptive flexibility ... African traditions of decentralized decision making could ... be combined with new
information technologies, creating new forms that combine democratic rule with collective information
sharing ...".

How does such a New Collective Democracy fit with the most likely successor entity to
the USA/UK Global Hegemon - China ?

Although some regard China as a top-down dictatorship, the true situation is quite different, as is
exemplified by the Chinese Computer Hacker Community. According to a 23 April 2009 popsci.com
article by Mara Hvistendahl: "... In the past two years, Chinese hackers have intercepted critical NASA files,
breached the computer system in a sensitive Commerce Department bureau, and launched assaults on the
Save Darfur Coalition, pro-Tibet groups and CNN. And those are just the attacks that have been publicly
acknowledged. Were these initiated by the Chinese government? Who is doing this? ... It's hundreds of
thousands of everyday civilians. ... This ... Hacker ... culture thrives on a viral, Internet-driven nationalism.
... China's Internet patriots, who call themselves "red hackers," may not be acting on direct behalf of
their government, but the effect is much the same. ... The Red Hacker Alliance, often described in the
Western press as a monolithic group, is in fact a loose association allowing disparate cells to coordinate
their efforts. ... the largest unifying characteristic is nationalism. In a 2005 Hong Kong Sunday Morning
Post article, a man identified as "the Godfather of hackers" explains, "Unlike our Western [hacker]
counterparts, most of whom are individualists or anarchists, Chinese hackers tend to get more involved with
politics because most of them are young, passionate, and patriotic." Nationalism is hip, and hackers -- who
spearhead nationalist campaigns with just a laptop and an Internet connection -- are figures to revere.
Henderson ... emphasizes that the relationship between citizen and state is fluid in China, and that the
Chinese government tends not to prosecute hackers unless they attack within China. To Henderson, that lack
of supervision is tacit approval, and it constitutes a de facto partnership between civilian hackers and the
Chinese government. Jack Linchuan Qiu, a communications professor at the Chinese University of Hong
Kong ... agrees. "Chinese hackerism is not the American 'hacktivism' that wants social change," he says.
"It's actually very close to the state. The Chinese distinction between the private and public domains
is very small." ...".

Perhaps the Chinese Government/People System, is in fact in accord with "African
traditions of decentralized decision making",

and so might give us a Better World than the USA/UK system that is now collapsing under the weight of its
own greedy profiteering.
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The Math of Hua Luogeng – 华罗庚 － 
Another Game in Town 

 
by Frank D. (Tony) Smith, Jr. - June 2009 

 
Edward Witten said (Nature 438 (22/29 December 2005) 1085):  
“… Albert Einstein famously devoted the latter part of his life to 
seeking a … ‘unified field theory’ … String theory is the only 
known generalization of relativistic quantum field theory that 
makes sense. … string theory … may well be the only way to 
reconcile gravity and quantum mechanics …“.  
Steven Weinberg (in a 22 Feb 2009 Telegraph article by Graham Farmelo) is 
quoted as saying that “… for a truly fundamental theory of physics 
… “strings are the only game in town” …”.  
 

Could Witten and Weinberg both be Wrong ? 
 
Setting up Another Game in Town requires solving Three Tasks: 

  
1 -  Construct an EPR Physics Model that is consistent with 
Experimental Tests of Einstein-Podolsky-Rosen Reality;  
 
2  -  Use that EPR Physics Model to construct a Local 
Lagrangian that gives Gravity and the Standard Model with 
calculable Force Strengths and Particle Masses – such calculations 
will be seen to require the Math of Hua Luogeng;  
 
3 -  Quantize the Classical Local Lagrangian structure to get a 
Global Algebraic Quantum Field Theory (AQFT) which, as Bert 
Schroer said in hep-th/9608083, has “… emphasis on locality and 
… insistence of  
separating local … properties ... resid[ing] in … the algebraic 
structure of local observables …  
from global properties ... enter[ing] through … states and … 
representation spaces of local observables.  
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1 - An EPR Physics Model 
 
Joy Christian in arXiv 0904.4259 “Disproofs of Bell, GHZ, and 
Hardy Type Theorems and the Illusion of Entanglement” says:  
“… a [geometrically] correct local-realistic framework … provides 
exact, deterministic, and local underpinnings for at least the Bell, 
GHZ-3, GHZ-4, and Hardy states. … The alleged non-localities of 
these states … result from misidentified [geometries] of the EPR 
elements of reality. …  
The correlations are … the classical correlations among the points 
of a 3 or 7-sphere … S3 and S7 … are … parallelizable …   
The correlations … can be seen most transparently in the elegant 
language of Clifford algebra …”.  
 
To go beyond the interesting but not completely physically 
realistic Bell, GHZ-3, GHZ-4, and Hardy states,  
we must consider more complicated spaces than S3 and S7,  
but still require that they be parallelizable  
and be related to Clifford algebra structure.  
 
As Martin Cederwall said in hep-th/9310115:  “… The only  
simply connected compact parallelizable manifolds are  
the Lie groups [including S3 = SU(2)] and S7 …”.  
 
We know that S3 = SU(2) = Spin(4) / SU(2) so that it has global 
symmetry of Spin(4) transformations  
and that 6-dimensional Spin(4) is the grade-2 part of the  
16-dimensional Cl(4) Clifford algebra with graded structure  
16 = 1 + 4 + 6 + 4 + 1 (where grades are 0,1,2, … ).  
 
We also know that S7 = Spin(8) / Spin(7) so that it has global 
symmetry of Spin(8) transformations  
and that 28-dimensional Spin(8) is the grade-2 part of the  
256-dimensional Cl(8) Clifford algebra with graded structure  
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1.   
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To get a Clifford algebra related parallelizable Lie group large 
enough to represent a realistic physics model, take the tensor 
product Cl(8) (x) Cl(8)  
which by the 8-periodicity property of  Real Clifford algebras is  
is 256x256 = 65,536-dimensional Cl(16) with graded structure  
(1x1) + (1x8+8x1) + (1x28+28x1+8x8) + … = 1 + 16 + 120 + … 
whose 28+28+64 = 120-dimensional grade-2 part is Spin(16)  
and  
whose spinor representation has 256 = 128+128 dimensions.  
 
Spin(16) has Cl(16) Clifford algebra structure and is a Lie group, 
and therefore parallelizable,  
but it has grade-2 bivector bosonic structure and so can only 
represent physical things like gauge bosons and vector spacetime,  
and cannot represent physical things like fermions with spinor 
structure.  
 
However, if we add one of the two 128-dimensional Cl(16) half-
spinor representations to the bosonic adjoint 120-dimensional 
representation of Spin(16) ,  
we get the 120+128 = 248-dimensional exceptional Lie group E8  
which Garrett Lisi in arXiv 0711.0770 used to try to describe a  
complete realistic physics model unifying Gravity and the Standard 
Model. Garrett Lisi acknowledges some flaws in his model of 
0711.0770, but here we will use a variant of his approach that 
unifies Gravity and the Standard Model without such flaws.  
 
248-dimensional E8 has a 7-grading (due to Thomas Larsson)   
8 + 28 + 56 + 64 + 56 + 28 + 8  
(where grades are -3,-2,-1,0,1,2,3) 
 
If 8 of the 64 central grade-0 elements are assigned to an 8-
dimensional Cartan subalgebra of E8, the remaining 248-8 = 240 
elements are the 240 Root Vectors of E8 which have a graded 
structure  
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  8      28      56      56       56      28      8  

 
 
that indicates a physical interpretation for each of them:  
 
The 128 odd-grade Root Vectors of E8 come from the 128 half-
spinors and are shown as   
 
0 + 0 + 0 + 0 + 56 + 0 + 8 = 64 red   
The 8 grade +3 represent the basic state of 8 fermion particles.  
 
8 + 0 + 56 + 0 + 0 + 0 + 0 = 64 green  
The 8 grade -3 represent the basic state of 8 fermion antiparticles.  
 
The 120-8 = 112 even-grade Root Vectors of E8 come from the 112 
Root Vectors of Spin(16) and are shown as  
 
0 + 28 + 0 + 8 + 0  + 28 + 0 = 64 blue  
The 8 grade 0 represent 8 basic spacetime dimensions.  
 
0 +  0 + 0 + 24 + 0  + 0 + 0 = 24 purple  
The 24 represent the Root Vectors of a gauge group Spin(8).  
 
0 +  0 + 0 + 24 + 0  + 0 + 0 = 24 gold 
The 24 represent the Root Vectors of another gauge group Spin(8).  
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2  -  A Local Lagrangian that gives General Relativity and the 
Standard Model with Calculable Force Strengths and Particle 

Masses 
 
Use the E8 physical interpretations to construct a Lagrangian  

by 
integration over 8-dim spacetime base manifold 

of 
curvature terms from the two Spin(8) gauge groups   

and 
a Dirac fermion particle-antiparticle term.  

 
This differs from conventional Gravity plus Standard Model in 
four respects: 
1 - 8-dimensional spacetime 
2 – two Spin(8) gauge groups 
3 - no Higgs 
4 - 1 generation of fermions 
 
These differences can be reconciled as follows:  
 
Introduce (freezing out at lower-than-Planck energies) a preferred 
Quaternionic 4-dim subspace of the original (high-energy) 8-dim 
spacetime,  
thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  
where M4 is 4-dim physical spacetime and CP2 is a 4-dim intrernal 
symmetry space.  
 
Let the first Spin(8) gauge group act on the M4 physical spacetime 
through the SU(3) subgroup of its U(4) subgroup.  
Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152):  
“… each point of … the … fibre bundle … E consists of a four-
dimensional spacetime point x [ in M4 ] to which is attached  
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the homogeneous space G / H [ SU(3) / U(2) = CP2 ] …  
the components of the curvature lying in the homogeneous space  
G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs scalars 
(with respect to spacetime [ M4 ])   
…  
the Yang-Mills action reduces to  
a Yang-Mills action for the h-components [ u(2) components ] of 
the curvature over M [ M4 ]  
and  
a quartic functional for the “Higgs scalars”, which not only 
reproduces the Ginzburg-Landau potential, but also gives the 
correct relative sign of the constants, required for the BEHK … 
Brout-Englert-Higgs-Kibble … mechanism to work. …”.  
  
So, freezing out of a Kaluza-Klein M4xCP2 spacetime plus internal 
symmetry space produces a classical Lagrangian for the  
SU(3)xU(2) = SU(3)xSU(2)xU(1) Standard Model  
Including a BEHK Higgs mechanism.  
 
Let the second Spin(8) gauge group act on the M4 physical 
spacetime through its Conformal Subgroup U(2,2) = Spin(2,4).  
Rabindra Mohapatra said (section 14.6 of Unification and Supersymmetry, 2 

nd edition, Springer-Verlag 1992):  
“… gravitational theory can emerge from the gauging of conformal 
symmetry … we start with a Lagrangian invariant under full local 
conformal symmetry and fix conformal and scale gauge to obtain 
the usual action for gravity. …”.  
See also MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739) and 
Chamseddine and West (Nucl. Phys. B 129 (1977) 39).  
 
At this stage, we have reconciled the first 3 of the 4 differences 
between our E8 Physics Model and conventional Gravity plus the 
Standard Model. As to the fourth, the existence of 3 generations of 
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fermions, note that the 8 first generation fermion particles and the 8 
first generation antiparticles can each be represented by the 8 basis 
elements of the Octonions O,  
and that the second and third generations can be represented by  
Pairs of Octonions OxO and Triples of Octonions OxOxO, 
respectively. 
When the unitary Octonionic 8-dim spacetime is reduced to the 
Kaluza-Klein M4 x CP2, there are 3 possibilities for a fermion 
propagator from point A to point B:  
1 – A and B are both in M4, so its path can be represented by the 
single O;  
2 – Either A or B, but not both, is in CP2, so its path must be 
augmented by one projection from CP2 to M4, which projection 
can be represented by a second O, giving a second generation OxO;  
3 – Both A and B are in CP2, so its path must be augmented by 
two projections from CP2 to M4, which projections can be 
represented by a second O and a third O, 
giving a third generation OxOxO.  
 
Therefore, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as 
well as the Standard Model with a BEHK Higgs mechanism.  
 
However, for our classical Lagrangian E8 Physics Model to be said 
to be complete and realistic, it must allow us to calculate such 
things as Force Strengths and Particle Masses that are consistent 
with experimental and observational results.  
 
This requires the use of the Math of Hua Luogeng,  
about whom Wang Yuan ("Hua Loo-Keng” , translated by Peter Shiu, Springer 
1999) said: "... A mathematician has to be judged by his research 
accomplishments and not by the number of university degrees 
earned. In Hua's case there are many of the former and none of the 
latter ... Teacher Hua only had a junior middle-school education ... 
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Hua visited the Soviet Union ...[in].... 1946 ...  [Later]... in ... 
1946 ... Hua Loo-Keng went to the Institute for Advanced Study at 
Princeton ... In the spring of 1948, Hua Loo-Keng was appointed 
full professor at the University of Illinois in Urbana. ...  
Hua's decision to return to China ... in 1950 ... was based on his 
belief ... that the Chinese Communist Party and the Chinese 
Government ... would ... support ... his wish ... for ... mathematics 
in China ... to arrive at international level ... Besides this, he saw 
the racial prejudice in the United States …[and]… isolationist 
policy being implemented against the Chinese Communist Party 
and all its work ... 
In 1935, E. Cartan proved that, under analytic mapping, there are 
precisely six types of irreducible homogeneous symmetric 
bounded domains. Of these there are two types of exceptional 
domains with dimensions 16 and ...[ 27 ]... and the remaining four 
types are called classical domains ... R_I = ... m x n matrix ...   
R_II = ... symmetric matrices ... R_III = skew-symmetric matrix ... 
R_IV [ = a homogeneous space of 2xn real matrices ]…  
Classical domains can thus be regarded as the generalisation of the 
unit disc in the plane to higher dimensions [ They are the subject of 
Hua's book ]... Harmonic Analysis of Functions of Several 
Complex Variables in the Classical Domains [Institute of Mathematics, 
Academica Sinica, No. 4 in the A-series, Russian translation 1959,  English translation 
1963] ... Now let R be a bounded and simply connected domain 
whose points ...[are]… made up of n complex variables, so that the 
corresponding Euclidean space has real dimension 2n. Suppose 
that L is a part of the boundary for R satisfying the following 
condition: Every analytic function in R takes its maximum 
modulus on L and that, for each point x in L, there is an analytic 
function f(z) in R which takes its maximum modulus at x. We then 
call L the characteristic manifold of R [also known as the Shilov 
Boundary of R], and it is a uniquely determined compact manifold. 
Generally speaking, L is only a part of the boundary for R ... 
The following three kernels [ and volumes of related geometric 
structures ] can be computed: ... Bergman kernel ... Cauchy kernel 
... Poisson kernel ... 
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Hua also generalized the notion of a bilinear (fractional linear) 
transformation in one complex variable to that for several complex 
variables ... 
Hua ... seemed to have been the only person working on the 
subject ... but the work ... influenced ... the work on the theory of 
functions of several complex variables by the Russian 
mathematician I. I. Pyateskij-Shapiro ...”.  
 
Hua’s calculated volumes related to the kernels and Shilov 
boundaries are the key to calculation of Force Strengths and 
Particle Masses. For example, the Lagrangian term for each of the 
Forces is integrated over the M4 physical spacetime base manifold, 
but each of the Four Forces sees M4 in terms of its own symmetry, 
consequently with its own measure which measure is proportional 
to Hua-calculated volumes. Since M4 was formed by a freezing 
out of a Quaternionic structure, M4 is a 4-dimensional manifold 
with Quaternionic structure and therefore can be seen as one of 
Joseph Wolf’s 4 equivalence classes:  
for Electromagnetism: T4 = U(1)^4   
for Weak Force: S2 x S2 = SU(2) / U(1) x SU(2) / U(1)  
for Color Force: CP2 = SU(3) / U(2)  
for Gravity: S4 = Spin(5) / Spin(4) = Sp(2) / Sp(1)xSp(1)  
 
When we also take into account the relevant volumes related to the 
curvature term in the Lagrangian for each force,  
and the masses involved for forces with gauge bosons related to 
mass, the calculations produce results that are reasonably close to 
experimental observation. Full calculations of Force Srengths, the 
Dark Energy : Dark Matter : Ordinary Matter Ratio, Particle 
Masses, and Kobayashi-Maskawa Parameters, and discussion of 
details oversimplified here (such as signature and particle/spacetime 
polarizations beyond the basic level, etc.) are in my free pdf book  
“E8 and Cl(16) = Cl(8) x Cl(8)” which is available at  
http://www.tony5m17h.net/E8physicsbook.pdf and  
http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf 
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3 -  A Global Algebraic Quantum Field Theory (AQFT) 
 

Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local  Lagrangian Regions to form a Global  Structure 
describing E8 Global Time.  
 
Mathematically, this is done by embedding E8 into Cl(16) and 
using a copy of Cl(16) to represent each Local Lagrangian Region.  
 
A Global Structure is then formed by taking the tensor products of 
the copies of Cl(16). Due to Real Clifford Algebra 8-periodicity, 
Cl(16) = Cl(8)xCl(8) and any Real Clifford Algebra, no matter 
how large, can be embedded in a tensor product of factors of Cl(8), 
and therefore of Cl(8)xCl(8) = Cl(16).  
 
Just as the completion of the union of all tensor products of 2x2 
complex Clifford algebra matrices produces the usual Hyperfinite 
II1 von Neumann factor that describes  creation and annihilation 
operators on the fermionic Fock space over C^(2n) (see John Baez’s 
Week 175),  
we can take the completion of the union of all tensor products of 
Cl(16) = Cl(8)xCl(8) to produce a generalized Hyperfinite II1 von 
Neumann factor that gives a natural Algebraic Quantum Field 
Theory structure for our E8 Physics model,  
thus  
making it a complete realistic theory that satisfies Einstein’s 
criteria (quoted by Wilczek in the winter 2002 issue of Deadalus) :  
“… a theorem which at present can not be based upon anything 
more than upon a faith in the simplicity, i.e., intelligibility, of 
nature: there are no arbitrary constants …  
that is to say,  
nature is so constituted that it is possible logically to lay down such 
strongly determined laws that within these laws only rationally 
completely determined constants occcur …”.  





8/7/09 12:11 PMTriality70

Page 1 of 8

file:///Users/Tony/Desktop/Triality70.html

Gradings and Triality
Frank Dodd (Tony) Smith, Jr. - August 2009

 

256-dimensional Clifford Algebra Cl(8) has graded structure

with grades 0,1,2,3,4,5,6,7,8

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

In E8 physics, the Cl(8) graded structure has physical interpretation:

8 = Vector Spacetime

28 = Spin(8) Gauge Bosons

1+70+1 contains 16 spinors( 1+14+1) as components of Cl(16) Primitive Idempotent,
which 16 spinors represent 8 Fermion Particles plus 8 Fermion AntiParticles

 

248-dimensional Lie algebra E8 has graded structure

with grades -3,-2,-1,0,+1,+2,+3

8 + 28 + 56 + 64 + 56 + 28 + 8

with even part 28 + 64 + 28 = 120 dim Adjoint(D8)

and odd part 8 + 56 + 56 + 8 = 128-dim Half-Spinor(D8)

In E8 physics, the E8 graded structure has physical interpretation:

8 = Fermion Particles

64 = 8 Spacetime + 28 Spin(8) Gauge Bosons + 28 (additional) Spin(8) Gauge Bosons

8 = Fermion AntiParticles

 

The Cl(8) and E8 Graded Structures and their
Physical Interpretations are related by Triality.

First: Cl(8) Triality gives isomorphisms among
Cl(8) grade 1 Vector Spacetime
Cl(8) grades 0 and 4 Fermion Particles
Cl(8) grades 0 and 4 Fermion AntiParticles
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Second: Triality gives isomorphisms among

Cl(8) grade 1 Vector Spacetime
E8 grade -3 Fermion Particles
E8 grade +3 Fermion AntiParticles

Third: Triality applied to Fermion Particle-AntiParticle Pairs and to BiVectors =
Vector Pairs, along with Hodge Duality and taking into account Dirac Gamma -
Spacetime Structures, gives isomorphisms among

28 of the E8 grade 0 Gauge Bosons
the other 28 E8 grade 0 Gauge Bosons
28 Cl(8) grade 2 Gauge Bosons
28 Cl(8) grade 6 Dual-Gauge-Bosons
28 E8 grade -2 points representing 7 Dirac Gamma components of 4 Physical Spacetime
dimensions of 8-dimensional Kaluza-Klein Vector Spacetime
28 E8 grade +2 points representing 7 Dirac Gamma components of 4 CP2 Internal Symmetry
Space dimensions of 8-dimensional Kaluza-Klein Spacetime

To see how all this works, start by looking at the Cl(8) Graded Structure

and a representation of 16x16 = 256-dimensional Cl(8) as the 2^8 = 256 vertices of an 8-dimesional
HyperCube (images here are constructed from Mathematica and some graphics computer programs
such as AppleWorks). This HyperCube image has 12 rings of points, with rings having
16,16,16,32,16,16,32,16,32,32,16,16 points respectively, for a total of 8x16 + 4x32 = 256 = 16x16 = 2^8
points.

In the image the 256 basis elements of Cl(8) are represented as follows:

the black point (with central white dot) at the top represents the grade 0 scalar Dirac Gamma
the 8 blue points near the top represent grade 1 Vector Spacetime
the 28 gold points near the top represent grade 2 Spin(8) Gauge Bosons
the 56 green points above the center represent 7 polarization states of 8 Fermion Particles of
grade 3
the 70 points of grade 4 in the center are

7 of the 8 cyan points represent the 7 Quark-Electron-type Fermion Particle Spinor
elements which along with the scalar form half of a Cl(8) Primitive Idempotent
the 8th cyan point represents the Neutrino-type Fermion Particle Spinor element
7 of the 8 magenta points represent the 7 Quark-Electron-type Fermion AntiParticle
Spinor elements which along with the pseudo-scalar form the other half of a Cl(8)
Primitive Idempotent
the 8th magenta point represents the Neutrino-type Fermion AntiParticle Spinor element
48 blue points represent 6 Dirac Gamma components of 8-dimensional Vector Spacetime
6 blue points (with central white dot) represent the Dirac Gammas beyond the scalar and
pseudoscalar

the 56 red points below the center represent 7 polarization states of 8 Fermion AntiParticles of
grade 5
the 28 purple points near the bottom represent grade 6 dual (position-momentum duality)
Spin(8) Gauge Bosons
the 8 blue points near the bottom represent grade 7 dual (position-momentum duality) Vector
Spacetime
the black point (with central white dot) at the bottom represents the grade 8 pseudo-scalar
Dirac Gamma

The 1+6+1 = 8 black and blue points with central white dot, of grades 0,4,8, are the elements of 256-
dimensional Cl(8) that are not found in 248-dimensional E8.
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Applying the Triality relations to the Cl(8) Graded Structure gives the following picture of E8 Graded
Structure (keep in mind that the 1+6+1 central white dot points are not present in
8+28+56+64+56+28+8 = 248-dimensional E8):

In the image the 248 basis elements of E8 are represented as follows

the 8 cyan grade -3 points near the top represent Fermion Particles
the 28 blue grade -2 points near the top represent 7 Dirac Gamma components of 4 Physical



Spacetime dimensions of 8-dimensional Kaluza-Klein Vector Spacetime

the 56 green grade -1 points above the center represent 7 polarization states of 8 Fermion Particles
the 64 points of grade 0 in the center are

8 blue points represent 8-dimensional Kaluza-Klein Spacetime
28 gold points represent Spin(8) Gauge Bosons
28 purple points represent a second set of Spin(8) Gauge Bosons

the 56 red grade +1 points below the center represent 7 polarization states of 8 Fermion AntiParticles
the 28 blue grade +2 points near the bottom represent 7 Dirac Gamma components of 4 CP2 Internal Symmetry Space
dimensions of 8-dimensional Kaluza-Klein Spacetime
the 8 magenta grade + 3 points near the bottom represent Fermion AntiParticles

Using the works of Conway and Sloane (Sphere Packings, Lattices and Groups) and Coxeter (Regular Complex Polytopes, Twelve
Essays, Kaleidoscopes), we can see that: The basic figure of Cl(8) is the 8-real-dimensional HyperCube (8-cube) with 256 vertices at
each of which are 8 edges for a total of 256x8/2 = 128x8 = 1024 edges. At each vertex are 28 squares, 56 cubes, 70 tesseracts, 56 5-
cubes, 28 6-cubes, 8 7-cubes, and 1 8-cube for totals of 64x28 = 1792 squares, 32x56 = 1792 cubes, 16x70 = 1120 tesseracts, 8x56 =
448 5-cubes, 4x28 = 112 6-cubes, 2x8 = 16 7-cubes, and 1 8-cube (the 8-dimensional HyperCube itself) as described by Coxeter in
his works (such as Regular Complex Polytopes

The 8-cube forms a Z8 lattice, the alternate checkerboard vertices of which form a D8 lattice that is the root vector lattice of the 120-
dimensional D8 Lie algebra whose root vector polytope has 112 vertices. There are 128 alternate checkerboard vertices in each 8-cube
of the Z8 lattice, and they correspond to a 128-dimensional half-spinor representation of D8.

The 256 vertices of 8-cube ( +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1 ) lie at distance sqrt(8) = 2 sqrt(2) from the origin among the
2160 vertices in that second layer out from the origin of an E8 lattice 5_21 which has 2160 = 112 + 256 + 1792 vertices with 112 = 
(+/-2, +/-2, 0, 0, 0, 0, 0, 0 ) and 256 = ( +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1 ) which correspond to 112 D8 root vectors + 128
D8 +half-spinors + 128 D8 -half-spinors + 1792. Note that the 128 D8 +half-spinors plus the 128 D8 -half-spinors form, as the two
mirror image alternate checkerboards, the 256 vertices of an 8-cube, and also that E8 is made up of two D8 lattices, one containing the
112 D8 root vectors (the 112D8) and the other containing one of the two 128 D8 half-spinors (the 128D8) as described by Conway and
Sloane: "... The covering radius ... the distance from a lattice point to a deep hole ... of Dn increases with n, and when n = 8 it is equal
to the minimal distance between the lattice points. So when n >= 8 we can slide another copy of D8 in between the points of D8,
doubling the number of points ... without reducing the distance between them ... When n = 8 this construction is especially important,
the lattice ... being known as E8 ...". The 128D8 has by its defining 128 vertices one alternate checkerboard half of an 8-cube, and the
112D8 contains, by virtue of being a D8 lattice, 128 vertices that can be seen as another alternate checkerboard half of the 8-cube, so
that the Triality of subtle supersymmetry in E8 physics can be seen as automorphisms (based on duality of the alternate checkerboard
halves of the 8-cube) among 112D8 and each of the two 128D8 lattices. To see how E8 is made up of 112D8 plus a 128D8, note that
for any dimension N, the DN root vectors can be shrunken and put around the origin to form a DN lattice. For the 112 D8 root vectors,
there are enough deep holes to shrink and put one of the two 128 D8 half-spinor sets of alternate checkerboard parts of the 8-cube in
the deep holes.

The 112+128 = 240-vertex inner first layer lies at distance 2 from the origin of the 5_21 lattice and corresponds to the 240 E8 root
vectors:

112 = ( +/-1, +/-1, 0, 0, 0, 0, 0, 0 ) with all possible permutations and signs for a total of 4 x 8x7/2 = 112

128 = ( +/-1/2, +/-1/2, +/-1/2, +/-1/2, +/-1/2, +/-1/2, +/-1/2, +/-1/2 ) with an even number of minus signs for a total of 2^8 / 2 = 128

The 112 root vector polytope vertices of the original D8 plus the 128 alternate checkerboard 8-cube vertices of the second D8 form the
240 root vector vertices of the 248-dimensional Lie algebra E8, which can therefore be seen as the sum of the 120-dimensional Lie
algebra D8 plus one of its 128-dimensional half-spinor representations.

The basic real figure of E8 is the 8-real-dimensional Witting Polytope 4_21 with 240 vertices at each of which are 56 edges for a total
of 240x56/2 = 6720 edges. The 56 real edges correspond to the 56 vertices of the 7-real-dimensional polytope 3_21 and to the 56-
dimensional representation of E7 and to the 56-dimensional Freudenthal algebra Fr(3,O) of which E6 is its automorphism group.

The basic complex figure of E8 is the 4-complex-dimensional Witting Polytope with 240 vertices at each of which are 27 complex (2-
real-dimensional triangular) edges for a total of 240x27/3 = 2160 complex edges. The 27 complex edges correspond to the 27 lines on
a general cubic surface and the 27 vertices of the 6-real-dimensional polytope 2_21 and to the 27-dimensional representation of E6 and
to the 27-dimensional Jordan algebra J(3,O) of which F4 is its automorphism group.

Here is a higher-resolution version of the first above image (8-HyperCube Clifford Grading 
followed by an 8-HyperCube Clifford Grading image with black background 
and a black background image of 8-HyperCube after Vector Triality mapping 
and a black background image of 8-HyperCube after Vector and Bivector Triality mapping.  
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E8 Physics 
 

by Frank D. (Tony) Smith, Jr. – September 2009 
 

 
 
 

The First and Second shells of an E8 lattice have 240 and 2160 = 112 + 
256 + 7(128+128) vertices.  
The 256 is an 8-HyperCube with vertices  
( +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1 ) of which  
one checkerboard half represents the 128 +half-spinors of D8 and the 
other mirror image checkerboard half represents the 128 -half-spinors of 
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D8.  
The 112 represents the 112 root vectors of 120-dim D8.  
Each of the 7 pairs of 128 are also representations of the 128 +half-spinors 
and 128 -half-spinors of D8.  
The 112 can be combined with any of the 128   
 

      
 
to form the 240 of the First Shell of an E8 latttice 

 
that represents the 112 + 128 = 240 root vectors of E8.  
There are 7 pairs of 128 in the Second Shell. Each choice of a pair from 
which to get a 128 to combine with the 112 produces one of the 7 
independent E8 lattices. 



 

 

You can also choose half of the 256 to combine with the 112 to form an 
8th E8 lattice. Although the 8th E8 lattice is not independent of the 7, it is 
useful in constructing a physics model based on 8-Brane spacetime that in 
the continuum limit at low (compared to Planck) energies has M4 x CP2 
Kaluza-Klein structure. Denote the 7 independent E8 lattices by 1E8, 2E8, 
3E8, 4E8, 5E8, 6E8, and 7E8 and the 8th E8 lattice by 8E8.  
 
Note that each of the 8 E8 lattices uses only one of the 128 of a pair (or 
one half of the 256), and that it corresponds to one of the D8 half-spinor 
spaces. Physically, the chosen 128 represents Fermion Particles and 
AntiParticles of one generation, so the E8 contains one generation of 
Fermion Particles and AntiParticles (the second and third generations 
emerge at low energies). The 128 not chosen represents one antigeneration 
of Fermion Particles and AntiParticles, so the E8 does not contain a 
Fermion antigeneration. Therefore, the E8 model has realistic chirality 
properties. The 128 spinors can represent space spinors and be 
anticommuting with the E8 Lie algebra commutation relations still 
preserved, as Pierre Ramond pointed out in hep-th/0112261 (pages 13,14) 
with respect to F4 and Spin(9).   
 
My goal in this paper is to explain how this E8 model is realistic and 
overcomes the acknowledged shortcomings of Garrett Lisi’s E8 model of 
arXiv 0711.0770 which model was the motivation for me to work on this 
E8 model. I think that Garrett Lisi should get full credit for doing the basic 
ground-work for the E8 model.  
I hope that this paper shows to its readers that the E8 model and its AQFT 
constitute a complete realistic theory that satisfies Einstein’s criteria 
(quoted by Wilczek in the winter 2002 issue of Deadalus) :  
“… a theorem which at present can not be based upon anything more than 
upon a faith in the simplicity, i.e., intelligibility, of nature: there are no 
arbitrary constants … that is to say,  
nature is so constituted that it is possible logically to lay down such 
strongly determined laws that within these laws only rationally completely 
determined constants occcur …”.  
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The remainder of this paper consists of the following sections:  
 
10 spacetime Dimensions of 26-dim Bosonic Strings  
16 Fermionic Dimensions of 26-dim Bosonic Strings  
Closed Bosonic String World-Lines 
Quaternionic M4 x CP2 Kaluza-Klein 
Calculations of Masses, Force Strengths, etc 
-for detailed results of the calculations etc, see web book at 
http://www.tony5m17h.net/E8physicsbook.pdf and 
www.valdostamuseum.org/hamsmith/E8physicsbook.pdf  
AQFT 
EPR Entanglement 
 
 
10 spacetime Dimensions of 26-dim Bosonic Strings:  
 
An 8-Brane is constructed as a superposition of all of the 8 E8 lattices. 
Each 8-Brane represents a local neighborhood of spacetime.  
Global spacetime is a collection of 8-Branes parameterized by two real 
variables a , b that are analagous to the conformal dimensions (1,1) that 
extend (1,3) Minkowski physical spacetime of Spin(1,3) to the (2,4) 
Conformal spacetime of Spin(2,4) = SU(2,2).  
Physical Gauge Bosons link an 8-Brane to a successor 8-Brane along the 
World Line of that Gauge Boson as follows:  
A Gauge Boson emanating from only the 8E8 lattice in the 8-Brane is a 
U(1) Electromagnetic Photon;   
A Gauge Boson emanating from only the 8E8 and the 4E8 lattice in the 8-
Brane is a U(2) Weak Boson (note that their common 8E8 unifies the 
Electromagnetic Photon with the Weak Bosons);   
A Gauge Boson emanating from only the 5E8, 6E8, and 7E8 lattices in the 
8-Brane is a U(3) Gluon;  
A Gauge Boson emanating from only only the 8E8 lattice and the 1E8, 
2E8, and 3E8 lattices in the 8-Brane is a U(2,2) = U(1)xSU(2,2) = 
U(1)xSpin(2,4) Conformal Gauge Boson that gives Gravity by the 
MacDowell-Mansouri mechanism.  
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16 Fermionic Dimensions of 26-dim Bosonic Strings:  
 
We now have constructed the 10 dimensions of the base manifold of 26-
dim Closed Unoriented Bosonic String Theory, as well as the Gauge 
Bosons of the Standard Model plus Gravity, in which Strings are 
physically interpreted as World-Lines,  
with relatively large Closed Strings corresponding to World-Lines of 
particles that locally appear to be free  
and relatively small Closed Strings corresponding to paths of virtual 
particles in the Path Integral Sum-Over-Histories picture.  
 
To describe the one fundamental generation of Fermion Particles and 
AntiParticles of the E8 model add, to the 10 dimensions we already have, 
a 16-dimensional space that is discretized by Orbifolding it with respect to 
the 16-element discrete Octonionic multiplicative group  
{+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K}  
to reduce the 16-dim Fermionic representation space to 16 points {-1,-i,-j,-
k,-E,-I,-J,-K;+1,+i,+j,+k,+E,+I,+J,+K}  
for which Fermion Particles (nu, ru, gu, bu, e, rd, gd, bu)  
are represented by {-1,-i,-j,-k,-E,-I,-J,-K}  
and the corresponding Fermion AntiParticles  
are represented by {+1,+i,+j,+k,+E,+I,+J,+K}.  
 
Now our E8 model has realistic first-generation Fermions as well as a base 
manifold with the Standard Model plus Gravity (M4 x CP2 Kaluza-Klein 
spacetime, with its 4-dim physical spacetime, and the second and third 
generations of Fermions, emerge at low temperatures when a preferred 
Quaternionic substructure freezes out from the high-temperature 
Octonionic structure).  
 
Closed Bosonic String World-Lines:  
 
Interaction of Closed Bosonic Strings as World-Lines looks like Andrew 
Gray’s idea in quant-ph/9712037   
"… probabilities are … assigned to entire fine-grained histories … this 
new formulation makes the same experimental predictions as quantum 
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field theory …"  
so it seems that physical results of Bosonic String Theory can be 
interpreted as:  
 
String Tachyons can be physically interpreted as describing the virtual 
particle-antiparticle clouds that dress the orbifold Fermion particles (As 
Lubos Motl said in his on 13 July 2005: "... closed string tachyons ... can 
be localized if they appear in a twisted sector of an orbifold ... tachyons 
condense near the tip which smears out the tip of the cone which makes 
the tip nice and round. ..." and as Bert Schroer said in hep-th/9908021: "... 
any compactly localized operator applied to the vacuum generates clouds 
of pairs of particle/antiparticles ...").  
 
String spin-2 Gravitons can be physically interpreted as describing a 
Bohm-like Quantum Potential and what Penrose (in “Shadows of the 
Mind” (Oxford 1994) with respect to Quantum Consciousness) describes 
as “… the gravitational self-energy of that mass distribution which is the 
difference between the mass distributions of … states that are to be 
considered in quantum linear superposition …”.   
 
The 128 in the 240 of the E8 model breaks up into two 64-element things.  
One 64 = 8x8 represents the 8 Dirac gamma covariant components (with 
respect to high-energy 8-dim spacetime) of each of the 8 fundamental 
first-generation Fermion Particles;  
the other 64 = 8x8 represents the 8 Dirac gamma covariant components 
(with respect to high-energy 8-dim spacetime) of each of the 8 
fundamental first-generation Fermion AntiParticles.  
 
The 112 in the 240 of the E8 model breaks up into three parts: a 64 plus a 
24 plus a dual 24.  
The 64 = 8x8 in the 112 represents 8 Dirac gammas for the 8 dimensions 
of high-energy spacetime;   
the 24 represents the 24 root vectors of a 28-dim D4 Lie algebra whose 
generators include those of the Standard Model Gauge Bosons;  
the dual 24 represents the 24 root vectors of a second 28-dim D4 Lie 
algebra whose generators include those of the conformal U(2,2) that 
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produces Gravity.  
 
Quaternionic M4 x CP2 Kaluza-Klein:  
 
At this stage, the E8 model differs from conventional Gravity plus 
Standard Model in four respects: 
1 - 8-dimensional spacetime 
2 – two Spin(8) gauge groups from the two D4 in 112  
3 - no Higgs 
4 - 1 generation of fermions 
 
These differences can be reconciled as follows:  
 
Introduce (freezing out at lower-than-Planck energies) a preferred 
Quaternionic 4-dim subspace of the original (high-energy) 8-dim 
spacetime,  
thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  
where M4 is 4-dim physical spacetime and CP2 is a 4-dim intrernal 
symmetry space.  
 
Let the first Spin(8) gauge group act on the M4 physical spacetime 
through the SU(3) subgroup of its U(4) subgroup. As Meinhard E. Mayer 
said (Hadronic Journal 4 (1981) 108-152): “… each point of … the … 
fibre bundle … E consists of a four-dimensional spacetime point x [ in M4 
] to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 
] … the components of the curvature lying in the homogeneous space  
G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs scalars (with 
respect to spacetime [ M4 ])   
…  
the Yang-Mills action reduces to a Yang-Mills action for the h-
components [U(2) components ] of the curvature over M [ M4 ]  
and  
a quartic functional for the “Higgs scalars”, which not only reproduces the 
Ginzburg-Landau potential, but also gives the correct relative sign of the 
constants, required for the BEHK … Brout-Englert-Higgs-Kibble … 
mechanism to work. …”.  
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So, freezing out of a Kaluza-Klein M4xCP2 spacetime plus internal 
symmetry space produces a classical Lagrangian for the SU(3)xU(2) = 
SU(3)xSU(2)xU(1) Standard Model including a BEHK Higgs mechanism.  
 
Let the second Spin(8) gauge group act on the M4 physical spacetime 
through its Conformal Subgroup U(2,2) = Spin(2,4). As Rabindra 
Mohapatra said (section 14.6 of Unification and Supersymmetry, 2nd 
edition, Springer-Verlag 1992): “… gravitational theory can emerge from 
the gauging of conformal symmetry … we start with a Lagrangian 
invariant under full local conformal symmetry and fix conformal and scale 
gauge to obtain the usual action for gravity. …”.  
At this stage, we have reconciled the first 3 of the 4 differences between 
our E8 Physics Model and conventional Gravity plus the Standard Model. 
As to the fourth, the existence of 3 generations of fermions, note that the 8 
first generation fermion particles and the 8 first generation antiparticles 
can each be represented by the 8 basis elements of the Octonions O, and 
that the second and third generations can be represented by  
Pairs of Octonions OxO and  
Triples of Octonions OxOxO, respectively. 
When the unitary Octonionic 8-dim spacetime is reduced to the Kaluza-
Klein M4 x CP2, there are 3 possibilities for a fermion propagator from 
point A to point B:  
1 – A and B are both in M4, so its path can be represented by the single O;  
2 – Either A or B, but not both, is in CP2, so its path must be augmented 
by one projection from CP2 to M4, which projection can be represented 
by a second O, giving a second generation OxO;  
3 – Both A and B are in CP2, so its path must be augmented by two 
projections from CP2 to M4, which projections can be represented by a 
second O and a third O, giving a third generation OxOxO.  
 
Therefore, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as well as 
the Standard Model with a BEHK Higgs mechanism.  
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Calculations of Masses, Force Strengths, etc:  
 
However, for our classical Lagrangian E8 Physics Model to be said to be 
complete and realistic, it must allow us to calculate such things as Force 
Strengths and Particle Masses that are consistent with experimental and 
observational results. To do that, we use the results of Hua in his book 
“Harmonic Analysis of Functions of Several Complex Variables in the 
Classical Domains”. (Similar use of the work of Hua was made years ago 
by Armand Wyler, and recently by a few others, such as Carlos Castro.)  
 
Hua’s calculated volumes related to kernels and Shilov boundaries are the 
key to calculation of Force Strengths and Particle Masses. For example, 
the Lagrangian term for each of the Forces is integrated over the M4 
physical spacetime base manifold, but each of the Four Forces sees M4 in 
terms of its own symmetry, consequently with its own measure which 
measure is proportional to Hua-calculated volumes. Since M4 was formed 
by a freezing out of a Quaternionic structure, M4 is a 4-dimensional 
manifold with Quaternionic structure and therefore can be seen as one of 
Joseph Wolf’s 4 equivalence classes:  
for Electromagnetism: T4 = U(1)^4   
for Weak Force: S2 x S2 = SU(2) / U(1) x SU(2) / U(1)  
for Color Force: CP2 = SU(3) / U(2)  
for Gravity: S4 = Spin(5) / Spin(4) = Sp(2) / Sp(1)xSp(1)  
When we also take into account the relevant volumes related to the 
curvature term in the Lagrangian for each force,  
and the masses involved for forces with gauge bosons related to mass,  
the calculations produce results that are reasonably close to experimental 
observation: 
 
Force Strengths:   
Gravity =  5 x 10^-39   
Electromagnetic = 1 / 137.03608   
Weak =  1.05 x 10^-5   
Color at 245 MeV = 0.6286  
Renormalization gives Color at 91 GeV = 0.106  
and including other effects gives Color at 91 Gev = 0.125  
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Tree-level fermion masses ( Quark masses are constituent masses due to a 
Bohmian version of Many-Worlds Quantum Theory applied to a confined 
fermion, in which the fermion is at rest because its kinetic energy is 
transformed into Bohmian PSI-field potential energy. ):  
Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level 
(first order corrected masses are given below)  
Electron/Positron Me = 0.5110 MeV  
Up and Down Quarks Md = Mu = 312.8 MeV  
Muon Mmu = 104.8 MeV  
Strange Quark Ms = 625 MeV  
Charm Quark Mc = 2.09 GeV  
Tauon Mtau = 1.88 GeV  
Beauty Quark Mb = 5.63 GeV  
Truth Quark Mt = 130 GeV ground state - 8-dimensional Kaluza-Klein 
spacetime with Truth-Quark condensate Higgs gives a 3-state system with 
a renormalization line connecting the 3 states:  

 
(see hep-ph/0307138 for background for chart immediately above) 
Low ground state:  
Higgs = 146 GeV and T-quark = 130 GeV  
Medium Triviality Bound state:  
Higgs = 176-188 GeV and T-quark = 172- 175 GeV  
High Critical Point state:  
Higgs = 239 +/- 3 GeV and T-quark = 218 +/- 3 GeV  



 

Page 11 

Weak Boson Masses (based on a ground state Higgs mass of 146 GeV): 
M_W+ = M_W- = 80.326 GeV;  
M_Z0 = 80.326 + 11.536 = 91.862 GeV  
 
Kobayashi-Maskawa parameter calculations use phase angle d13 =  
= 1 radian ( unit length on a phase circumference ) to get the K-M matrix: 
 
       d                 s                  b   
u    0.975              0.222            0.00249-0.00388  
c    -0.222-0.000161i     0.974-0.0000365i    0.0423  
t     0.00698-0.00378i   -0.0418-0.00086i      0.999  
 
Corrections to the tree-level neutrino calculations give neutrino masses  
nu_1 = 0   
nu_2 = 9 x 10^(-3)eV  
nu_3 = 5.4 x 10^(-2) eV  
and  
the neutrino mixing matrix:  
            nu_1          nu_2           nu_3   
nu_e        0.87           0.50           0 
nu_m       -0.35           0.61           0.71  
nu_t         0.35          -0.61           0.71 
 
The mass of the charged pion is calculated to be 139 MeV  
based on a Kerr-Newman Black Hole model of the pion and its constituent 
quark-antiquark pair. The pair of Black Holes form a Toroidal Black Hole 
for which the Torus is an Event Horizon that is (1+1)-dimensional with a 
timelike dimension which carries a Sine-Gordon Breather whose soliton 
and antisoliton are the quark and antiquark. The physically relevant Sine-
Gordon solution for which the first-order weak coupling expansion is 
exact gives the ratio of quark constituent mass to the pion mass.  
 
The Neutron-Proton mass difference is calculated to be 1.1 Mev  
based on the down quark having virtual states related to the strange quark 
and the up quark having virtual states related to the charm quark, and the 
higher probability of strange quark states emerging from the nucleon sea.  
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The ratio Dark Energy : Dark Matter : Ordinary Matter  
for our Universe at the present time is calculated to be:  
                  0.75 : 0.21 : 0.04  
based on the Conformal Gravity model of Irving Ezra Segal  
and the 15 generators of the Conformal Group Spin(2,4) = SU(2,2)  
10 = 6 Lorentz plus 4 Special Conformal = Dark Energy 
4 Translations = Dark Matter Primordial Black Holes  
1 Dilation = Ordinary Matter mass from Higgs  
and the evolution of that basic ratio 10 : 4 : 1 = 0.67 : 0.27 : 0.06  
as our universe has expanded 

 
 
Details of calculations and discussion of some things that here are 
oversimplified can be found in my free pdf book “E8 and Cl(16) = Cl(8) x 
Cl(8)” which is available at  
http://www.tony5m17h.net/E8physicsbook.pdf and  
http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf 
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AQFT:  
 
Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  
Mathematically, this is done by using Clifford Algebras (others now using 
Clifford algebras in related ways include Carlos Castro and David 
Finkelstein) to embed E8 into Cl(16) and using a copy of Cl(16) to 
represent each Local Lagrangian Region. A Global Structure is then 
formed by taking the tensor products of the copies of Cl(16). Due to Real 
Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) and any Real Clifford 
Algebra, no matter how large, can be embedded in a tensor product of 
factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). Just as the 
completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators on the fermionic Fock 
space over C^(2n) (see John Baez’s Week 175), we can take the 
completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) to 
produce a generalized Hyperfinite II1 von Neumann factor that gives a 
natural Algebraic Quantum Field Theory structure to the E8 model.  
 
EPR Entanglement:  
 
For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “… a [geometrically] correct local-realistic framework … provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. … The alleged non-localities of these states … 
result from misidentified [geometries] of the EPR elements of reality. …  
The correlations are … the classical correlations among the points of a 3 
or 7-sphere … S3 and S7 … are … parallelizable …   
The correlations … can be seen most transparently in the elegant language 
of Clifford algebra …”. The E8 model AQFT is based on the 
parallelizable Lie group E8 and related Clifford algebras,  
so the E8 model seems consistent with EPR.  



http://tony5m17h.net/E8physicsbook.pdf
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• Historical  Introduction 

A little less than 15 billion years ago, our Universe emerged from the Void.  

4 billion years ago, our Earth and Moon were orbiting our Sun.  

2 billion years ago, bacteria built a nuclear fission reactor in Africa.  

100,000 years ago, Humans were expanding from the African home-land to 
Eurasia and beyond.  

12,000 years ago, Africans knew that the knowledge-patterns of 8 binary 
choices giving 2^8 = 256 = 16x16 possibilities could act as an Oracle. Did 
they realize then that those 256 possibilites corresponded to  

 

the 256 Fundamental Cellular Automata, some of which act as Universal 
Computers?  

From Africa, the 16x16 Oracle-patterns spread, so that by the 13th century 
parts of them were found in:  

Judaism as the 248 positive Commandments plus the 365 negative 
Commandments given to Moses during the 50 days from Egypt to Sinai;  

India as the 240 parts of the first sukt of the Rig Veda;  
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Japan as the 128 possibilities of Shinto Futomani Divination;   

China as the 64 possibilities of the I Ching;  

Mediterranean Africa as the 16 possibilities of the Ilm al Raml. 

Near the end of the 13th century, Ramon Llull of Mallorca studied the 16 
possibilities of the Ilm al Raml and realized that the 16x16 African Oracle-
patterns had a Fundamental Organizational Principle that he summarized in 
a Wheel Diagram  

 

wikth 16 vertices connected to each other by 120 lines. He used such 
structures to show the underlying unity of all human religions. However, the 
establishments of the various religions refused to accept Ramon Llull’s 
revelations, and his ideas were relegated to a few obscure publications, plus 
an effort to preserve some aspects of the 16x16 Oracle-patterns in the form 
of the 78 Tarot cards and the subset of 52 cards that remains popular into the 
21st century. 

Did Ramon Llull understand the detailed Clifford Algebra / Lie Algebra 
structures implicit in his diagram?  Maybe not consciously, but maybe he 
(like his ancient African ancestors when they developed the African Oracle) 
was subconsciously inspired.  
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Since Llull was Roman Catholic, the Islamic and Judaic bureaucracies could 
(and did) ignore his work as that of an irrelevant outsider.  

As to the Christians, in the 14th century, Dominican Inquisitors had Ramon 
Llull condemned as a heretic, his works were suppressed, and his ideas were 
relegated to a few obscure publications, plus an effort to preserve some 
aspects of the 16x16 Oracle-patterns in the form of the 78 Tarot cards and 
the subset of 52 cards that remains popular into the 21st century. 

In the 17th century the Roman Inquisition burned Giordano Bruno at the 
stake and sentenced Galileo to house arrest for the rest of his life, all for the 
sake of the Roman Inquisition’s enforcement of conformity to its Consensus.  

Rediscovery of the full significance of Ramon Llull’s Oracle-patterns did 
not happen until  

after 20th century science experiments progressed beyond Gravity, 
Electromagnetism, and early Quantum Mechanics, and  

after Lise Meitner discovered the Uranium Fission Chain Reaction Process 
that led to the Fission Bombs that ended the Japanese part of World War II.  

The Japanese defeat liberated Saul-Paul Sirag, a child of Dutch-American 
Baptist missionaries, from a Japanese concentration camp in Java.  

During the 1950s and 1960s, David Finkelstein described Black Holes and 
worked on Quaternionic Physics, Jack Sarfatti studied physics ( BA from 
Cornell and PhD from U. C. Riverside ) and I learned about Lie Groups and 
Lie Algebras ( AB in math from Princeton ).  

During the 1970s, Saul-Paul Sirag learned math and physics working with 
Arthur Young and the physics community developed the Standard Model 
showing how everything other than Gravity could be described, consistent 
with experimental results, by 3 forces of a Standard Model:  

Electromagnetism, with the symmetry of a circle, denoted by S1 = U(1) 

Weak Force with Higgs, with the symmetry of a 3-dimensional sphere, 
denoted by S3 = SU(2) 

Color Force, with symmetry related to a Star of David, denoted by SU(3) 
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From the 1980s on, I learned about Clifford Algebras from David 
Finkelstein at Georgia Tech; about Weyl Groups and Root Vectors from the 
work of Saul-Paul Sirag; about Quantum Consciousness, Space-Time and 
Higgs as Condensates, and Bohmian Back-Reaction from the work of Jack 
Sarfatti; and about Compton Radius Vortices from the work of B. G. 
Sidharth.  

In contrast to the advances in experimental results and construction of the 
Standard Model of physics, the social structure of the Physics Scientific 
Community evolved during the 20th century into a rigid Physics Consensus 
Community much like the Inquisitorial Consensus Community of a few 
hundred years ago.  

For example, in the USA physics community around the middle of the 20th 
century, J. Robert Oppenheimer enforced his dislike of the ideas of David 
Bohm by declaring, as head of the Princeton Institute for Advanced Study:  

“... if we cannot disprove Bohm, then we must agree to ignore him ...”  

As the 20th century ended and the 21st century began, the Physics 
Consensus Community continued to enforce conformity to Consensus so 
strongly that Stanford physicist Burton Richter said:  

“... scientists are imprisoned by golden bars of consensus ...” 

The rigidly enforced Physics Consensus Community was so void of 
independent thought that the 20th century ended without anyone seeing how 
Ramon Llull’s Oracle-patterns explained both Gravity and the Standard 
Model in a unified way,  

but  

in January 2008 the cover of the magazine of Science & Vie declared:  

“Theorie du tout Enfin!  
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Un physicien ... chercheur hors norme ... aurait trouve la piece manquante” 

The missing piece was a 248-dimensional Lie Algebra known as E8.  

The beyond-the-norm physics researcher was a California-Hawaii Surfer 
Dude, Garrett Lisi, who realized that the structure of E8 could unify Gravity 
and the Standard Model in a way that satisfied Einstein’s Criterion for  

a structure “... based ... upon a faith in the simplicity ... of nature: there are 
no arbitrary constants ... only rationally completely determined constants ... 
whose ... value  could ... not ... be changed without destroying the theory 
…”  

and published his ideas on the Cornell physics arXiv as hep-th/0711.0770   

When I saw Garrett Lisi’s E8 ideas, I realized that the 248 dimensions of E8 
only needed 8 more to give the 256 = 16x16 of Ramon Llull’s Oracle-
patterns, so that the African Cushite 16x16 Oracle-patterns, as interpreted by 
Ramon Llull, not only showed the unity of all human religions, but also 
showed the unity of Gravity and the Standard Model.  

The 240 root vectors of E8 formed a representation of El Aleph of Jorge 
Luis Borges. Here is an image of the 240 root vectors and a sequence of 
images showing their physics meaning:  
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The 240 units of an E8 lattice corresponding to its integral domain represent the 
8x30 = 15x15 = 240 lattice points of an E8 root vertex polytope. In terms of an E8 
lattice the color-coded root vectors correspond to the similarly color-coded (with 
orange for the two shades of yellow) lattice points as follows. The other 6 of the 7 
independent E8 lattices (and the 8th dependent one) have similar correspondences.  
 

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke, 
 

(±1 ±ie ±je ±ke)/2         (±e ±i ±j ±k)/2 
 

(±1 ±ke ±e ±k)/2         (±i ±j ±ie ±je)/2 
 

(±1 ±k ±i ±je)/2         (±j ±ie ±ke ±e)/2 
 

(±1 ±je ±j ±e)/2          (±ie ±ke ±k ±i)/2 
 

(±1 ±e ±ie ±i)/2         (±ke ±k ±je ±j)/2 
 

(±1 ±i ±ke ±j)/2          (±k ±je ±e ±ie)/2 
 

(±1 ±j ±k ±ie)/2         (±je ±e ±i ±ke)/2 
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Here is another layout of those 240 lattice points:  
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke, 
(±1                 ±ie  ±je  ±ke )/2 
(   ±i  ±j  ±k  ±e                )/2 
(±1         ±k  ±e            ±ke )/2 
(   ±i  ±j          ±ie  ±je      )/2 
(±1 ±i      ±k           ±je      )/2 
(       ±j      ±e  ±ie       ±ke )/2 
(±1     ±j      ±e       ±je      )/2 
(   ±i      ±k      ±ie       ±ke )/2 
(±1 ±i          ±e  ±ie           )/2 
(       ±j  ±k           ±je  ±ke )/2 
(±1 ±i  ±j                    ±ke )/2 
(           ±k  ±e  ±ie  ±je      )/2 
(±1     ±j  ±k      ±ie           )/2 
(   ±I          ±e       ±je  ±ke )/2 
 
 
Here are the separated yellow, blue, red, and green root vectors:  

 

http://tony5m17h.net/240E8rvmeaning.pdf
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The dark yellow root vectors are grouped this way 

 

 

http://tony5m17h.net/240E8rvmeaning.pdf
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The bright yellow root vectors are grouped this way  

 

 

http://tony5m17h.net/240E8rvmeaning.pdf
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The blue root vectors are grouped this way  

 

 

http://tony5m17h.net/240E8rvmeaning.pdf
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The red and green root vectors are grouped this way 

   

 

  

http://tony5m17h.net/240E8rvmeaning.pdf


 14 
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The interpretation point of view, for all the E8 root vectors, is  

 

 

(Note that, unlike the first root vector view of 8 circles of 30 root vectors 
each in which all 8x30 = 240 root vectors of E8 are shown as distinct points,  

from the interpretation point of view, some of the root vectors are projected 
onto the same point, so some of the points (white center) correspond to 3 
root vectors and some (yellow center) correspond to 2 root vectors.) 
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Further, using the 16x16 Oracle-pattern structure along with some non-
Consensus ideas of people like Irving Segal, Meinhard Mayer, Armand 
Wyler, and David Bohm, I had been able to do the calculations that Richard 
Feynman had declared to be necessary when he said: 

“... The whole purpose of physics is to find a number, with decimal points, 
etc! Otherwise you haven’t done anything. ...” 

Neither Garrett Lisi ( “physicien ... chercheur hors norme” = “physics 
researcher beyond the norm” ) nor I  ( lawyer working on physics in his 
spare time ) had made their discoveries while working within the Physics 
Consensus Community, which was mostly hostile  

to Garrett Lisi’s discovery that E8 was “la Piece Manquante” = “the Missing 
Piece” of the Puzzle of Unification of Gravity and the Standard Model and  

to my realization that the Missing Piece E8 showed how Ramon Llull’s 
African Cushite 16x16 Oracle-patterns explained the fundamental Unity of 
Gravity and the Standard Model.  

How hostile was the Physics Consensus Community? VERY!  

Years ago, while I was developing his physics model, the Cornell physics e-
print arXiv blacklisted me so that I could not post his work and preserve it 
for posterity.  

The Cornell arXiv blacklisting affected not only me, but also others 
including but not limited to Carlos Castro ( whose work, especially on 
Clifford Algebras and the Armand Wyler-type geometry of force strengths, 
is related to mine ) and even Cornell graduate Jack Sarfatti.  

Although Cornell made pretensions of being pro-civil-rights, under its skin 
Cornell was just another Roman Inquisistion.  

Cornell arXiv blacklisting hurt my feelings deeply, but even it was not as 
bad as what happened after I had compared my calculations with published 
results of experiments at Fermi National Laboratory ( Fermilab ) near 
Chicago, and seen that 6 events published in 1997 were consistent with my 
calculations.  
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By 2008, Fermilab had recorded so many more new events that, if the new 
events were made public, they would most likely either conclusively confirm 
my calculations or refute them.  

So, I asked a Fermilab physicist for access to data about the new events. 
Despite the fact that Fermilab was not a private corporation, but was a 
National Laboratory funded by United States taxpayers ( one of which was 
me ),  

Fermilab’s response was that Fermilab would keep the data about the new 
events secret from the public so long as Fermilab existed.  

The Physics Consensus Community was so afraid of the Truth that it buried 
the new events deeper than the Vatican had buried records of Inquisitions.  

 

 

 

The situation, along with some others of similar karma, depresses me.  

To try to alleviate the depression, I am writing a fictional story that deals with issues 
some of which are similar to my real-world issues. A current draft ( 73 pages plus cover, 
pdf file less than 1 MB ) is at  

http://tony5m17h.net/cvr6×9Crackerville05pdftg.pdf  

You can also see it by going to the front (index.html) page of  

http://www.valdostamuseum.org/hamsmith/  

and clicking on the link saying “Click Here For A Story.”. 



 

Technical Introduction 
 
This work is intended to be an exposition of physics ideas and results, and so does 
not have a bibliography that cites every relevant work. No disrespect is intended 
to the many people whose relevant work is not explicitly mentioned here. 
For ease of presentation, sometimes I will be sloppy about such things as 
signature, distinguishing between Pinors and Spinors, precise group structure 
distinctions such as between SU(3)xSU(2)xU(1) and S(U(2)xU(3)) = U(1) x 
SU(2) x SU(3) / I(2) x I(3), etc. 
I hope that technically accurate meanings can be clearly understood from context. 
This paper is based on Clifford Algebra Cl(8) physics such as CERN 
CDS EXT-2003-087 and CERN CDS EXT-2004-013 and CERN 
CDS EXT-2004-031 combined with some of Garrett Lisi's E8 ideas 
from hep-th/0711.0770 and related work.  
 
Cl(16) = Cl(8) x Cl(8) 
Cl(8) has 256 dimensions with 9-grading 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 1 + 8 + 28 + 56 + (35+35) + 56 + 28 + 8 + 1 
Octonions have graded structure 1 + 3 + 3 + 1.  
Remove an Octonion 1 + 0 + 0 + 0 + (3+3) + 0 + 0 + 0 + 1  
to get 248-dimensional E8  

 
Note that removal of the scalar 1 and pseudoscalar 1 from Cl(8) to get E8 means that in 
E8 Physics the scalar Higgs is not an independent fundamental entity,
 
 
 
Page 18  
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but appears in 8-dimensional Kaluza-Klein Spacetime by the Meinhard Mayer 
mechanism with properties related to the Conformal Group version of the MacDowell-
Mansouri mechanism and the T-quark condensate described by Yamawaki et al.  
 
E8 has a 7-grading (similar to that of Thomas Larsson) 
8 + 28 + 56 + 64 + 56 + 28 + 8 
Remove 0 + 0 + 0 + 8 + 0 + 0 + 0  of the E8 Cartan subalgebra elements  
to get  
240 E8 Root Vectors with 7-grading 

 
8 + 28 + 56 + 56 + 56 + 28 + 8 
 
which includes  
D4 with 24 Root Vectors at 0 + 6 + 0 + 12 + 0 + 6 + 0  
D4* with 24 Root Vectors at 0 + 6 + 0 + 12 + 0 + 6 + 0  
U(8) with 64 Root Vectors at 0 + 16 + 0 + 32 + 0 + 16 + 0  
As to the D4 and D4*,  
each gets 4 of the 8 Cartan dimensions of E8 in its middle grade,  
so that in the 248-dim E8 7-grading they look like 
D4 with 28 dimensions at 0 + 6 + 0 + 16 + 0 + 6 + 0  
D4* with 28 dimensions at 0 + 6 + 0 + 16 + 0 + 6 + 0  
and  
the … 16 … looks like U(4) = D3xU(1)  
and the … 6 + … + 6 … looks like 12 =  real dimensionality of D4 / D3xU(1) 
As to the U(8),  
the … 32 … looks like U(8) / U(4)xU(4)  
and the … 16 + … + 16 … looks like two copies of U(4)  
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Even part of E8 graded structure = D8 = Spin(16) =  
 
= ( 28 = D4 = Spin(8) )  + ( 64 = U(8) ) + ( 28 = D4 = Spin(8) ) 
 
 
D8 / D4 x D4 = 64 = U(8) = 8x8 = 
= 8 Kaluza-Klein Spacetime dimensions x 8 Dirac Gammas 
 
D4  / Spin(6)xSpin(2) = D4 / U(4)  is a Kahler manifold with Complex 
Structure that allows Wick Rotation Changes of Signature so that:  
 
D4 can be Spin(0,8) or Spin(1,7) or Quaternionic Spin(2,6)  
 
Spin(6) can change to Spin(2,4)  
 
U(4) can change to U(2,2)  
 
There are two D4 in E8, so:  
 
one D4 gives Conformal Gravity by D4 / U(2,2) = D4 / Spin(2,4)xSpin(2) 
 
the other D4 gives the Standard Model by D4 / U(4) = D4 / Spin(6)xSpin(2)  
 
 
Odd part of E8 graded structure = E8 / D8 =  
 
= 8 + 56 + 56 + 8 = 64 + 64 = 8x8 + 8x8 =  
  
8 Fermion Particles x 8 Dirac Gammas  
+  
8 Fermion AntiParticles x 8 Dirac Gammas 

 

The Lagrangian for Gravity plus the Standard Model is based on 
natural structural relations among various parts of E8(8). 

The second and third generations of fermions are composites of some 
of the 248 elements of E8 and are not directly related to triality. 
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Triality is useful in establishing relations among fermions, the base 
manifold, and gauge bosons, which relations indicate that the model 
satisfies Coleman-Mandula and spin-statistics. 

248-dimensional E8 can be embedded in 256-dimensional Cl(8) Clifford 
Algebra.  
 
Combining many copies the Cl(8) Clifford Algebra structure produces a 
generalized Hyperfinite II1 von Neumann Algebra factor for an Algebraic 
Quantum Field Theory in which a Bohm-type Quantum Potential comes 
from an E6 version of 26-dimensional Bosonic String Theory (16 fermionic 
dimensions coming from orbifolding), with strings seen as world-lines 
(closed strings being virtual loops) and in which Many-Worlds Quantum 
superposition separation plays a fundamental role in Quantum 
Consciousness.  
 
The Bohm-type Quantum Potential shows how fermions, viewed as Kerr-
Newman Black Hole vortices, interact in accord with Non-Relativistic 
Constituent Quark models.  
Joy Christian in arXiv 0904.4259 “Disproofs of Bell, GHZ, and Hardy Tpe 
Theorems and the Illusion of Entanglement” says: “… a [geometrically] 
correct local-realistic framework … provides exact, deterministic, and local 
underpinnings for at least the Bell, GHZ-3, GHZ-4, and Hardy states. The 
correlations are … the classical correlations among the points of a 3 or 7-
sphere … which … preserve the locality condition of Bell. The alleged non-
localities of these states are thus shown to result from misidentified 
[geometries] of the EPR elements of reality. …”. He uses Clifford algebra 
and Division algebra and Sphere Structure techniques.   
 
The unit 3-sphere in R^4 with center at the origin and quaternion 
multiplication is the unit quaternions with Lie algebra SU(2) = Spin(3) = 
bivector algebra of the Cl(0,3) Clifford algebra with graded structure 
0   1   2   3 
1   3   3   1 
with the bivectors being 3 elements the 2-graded part of Cl(0,3) which 
correspond to the 3 imaginary quaternions i,j,k. The even-graded part 
Cle(0,3) of Cl(0,3) consists of the one grade-0 scalar and the three grade-2 
bivectors 
0       2 
1       3 

http://www.tony5m17h.net/JoyBohmBellMay09.html
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and they form the 1+3 = 4-dim Clifford algebra Cl(0,2) with graded 
structure 
0   1   2 
1   2   1 
which is isomorphic to the quaternions. 
Real Clifford algebras (including Cl((0,2) = quaternions) are matrix 
algebras (or direct sums thereof) with three types of entries: 
Real, such as Cl(0,0) = R = 1x1 real matrix algebra;  
Complex, such as Cl(0,1) = C = 1x1 complex matrix algebra; and 
Quaternionic, such as Cl(0,2) = H = 1x1 quaternion matrix algebra  
and as Cl(0,3) = H (+) H = direct sum of two quaternion 1x1 matrix algebras 
and as Cl(1,3) = M(2,H) = 2x2 quaternion matrix algebra 
and as Cl(1,4) = M(2,H) (+) M(2,H) = direct sum pf two quaternion 2x2 
matrix algebras 
and as Cl(2,4) = M(4,H) = 4x4 quaternion matrix algebra related to 
Spin(2,4) = SU(2,2) = Conformal group of Lie sphere light-cone geometry.  
 
The 7-sphere is not itself a Lie algebra (it is a Malcev algebra), but its 
bracket product expands to form another 7-sphere and a G2, which combine 
with it to form a 7+7+14 = 28-dimensional Lie algebra Spin(8) of the Cl(8) 
Clifford algebra that is the basis for the E8 Lie algebra used in my E8 
physics model, so fully physically realistic states can be represented by 
natural expansions of the 7-sphere structures used by Joy Christian.  
 
 

The 248-dim Lie algebra E8 = 120-dim adjoint Spin(16) 
+ 128-dim half-spinor Spin(16) 

Cl(8) (x) Cl(8) = Cl(16) which has Spin(16) as its bivector Lie algebra.  

As Ramon Llull showed about 700 years ago in his Wheel A, the 16 basis 
vectors of Cl(16) (vertices/letters) combine to form 120 bivectors (vertex 
pair lines) of Cl(16) which act as the 120 generators of the Lie algebra 
Spin(16). 
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The real Clifford algebra 8-periodicity tensor product factorization 

Cl(16) = Cl(8) (x) Cl(8) 

gives correspondences between 248-dim E8 structure and 256-dim Cl(8) 
structure, which has graded structure 

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 

Taking the tensor product Cl(8) x Cl(8) to get Cl(16) produces the following 
120 Cl(16) bivectors: 

• 28 Spin(8) bivectors of the first Cl(8) in the tensor product 
• 28 Spin(8) bivectors of the second Cl(8) in the tensor product 
• 64 = 8x8 tensor product of the two 8-dim 1-vectors of each the two 

Cl(8)s 

The 28+28+64 = 120-dim Cl(16) bivector algebra produces the 120-dim 
adjoint of the Lie algebra Spin(16). 

The 248-dim Lie algebra E8 = 120-dim adjoint Spin(16) + 128-dim half-
spinor Spin(16) is rank 8, and has 240 root vectors that form the vertices of 
an 8-dim polytope (the Witting polytope). 

112 of the 240 vertices are the root vector polytope of the 120-dim rank 8 
Spin(16) Lie algbra. 
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In terms of the 28 bivectors of the first Cl(8) factor and the 28 bivectors of 
the second Cl(8) factor and the 64 product-of-vectors, the 112 are: 

• 24 of the 24-cell root vector polytope of the rank-4 Spin(8) of the first 
Cl(8) (colored magenta on the following diagram) 

• 24 of the 24-cell root vector polytope of the rank 4 Spin(8) of the 
second Cl(8) (colored cyan on the following diagram) 

• 64 of the 8x8 product-of-vectors (colored blue on the following 
diagram) 

  

 

Note that in the above image some of the 240 E8(8) vertices are projected to the same 
point: each of the 2 vertices in the center (with white dots) are points to which 3 vertices 
are projected, so that each of the 2 circles with a white dot represents 3 vertices; each of 
the 12 vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are 
points to which 2 vertices are projected, so that each of the 12 circles with a yellow dot 
represents 2 vertices. 
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128 of the 240 vertices correspond to a half-spinor representation of the 
Spin(16) Lie algebra. 

The 128 can be seen as the sum 64 + 64 of two 8x8 square-matrices each 
being 64-dim (colored red and green on the following diagram). 
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Note that in the above image some of the 240 E8(8) vertices are projected to the same point: each of the 4 
vertices in the center (with white dots) are points to which 3 vertices are projected, so that each circle with 
a white dot represents 3 vertices; each of the 12 vertices surrounded by 6 same-color nearest 
neighbors (with yellow dots) are points to which 2 vertices are projected, so that each of 
the 12 circles with a yellow dot represents 2 vertices. 

Putting the 112 and 128 together gives the 240 vertices of the E8 root vector 
polytope: 
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Note that in the above image some of the 240 E8(8) vertices are projected to the same 
point: each of the 6 vertices in the center (with white dots) are points to which 3 vertices 
are projected, so that each of the 6 circles with a white dot represents 3 vertices; each of 
the 24 vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are 
points to which 2 vertices are projected, so that each of the 24 circles with a yellow dot 
represents 2 vertices. 

Using the color-coding, the 240 root vector vertices of E8 correspond to the 
graded structure of the 256-dim Cl(8) Clifford algebra as follows: 

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 

= 1 + 8 + (24+4) + (24+4+28) + (32+3+3+32) + (28+4+24) + (24+4) + 8 + 1 

  

In the above, the black underlined 4+4 = 8 correspond to the 8 E8 Cartan 
subalgebra elements that are not represented by root vectors, and the black 
non-underlined 1+3+3+1 = 8 correspond to the 8 elements of 256-dim Cl(8) 
that do not directly correspond elements of 248-dim E8. 

  

The 240 root vectors have the following physical interpretations: 

The Spin(8) whose root vector diagram is the vertices of the first 24-cell, 
living in the Cl(8) bivectors 
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A stereo view of a 24-cell (the 4th dimension color-coded red-green-blue 
with green in the middle) 

 

shows that the 4-dim 24-cell has a 3-dim central polytope that is a 
cuboctahedron 

 

the 12 vertices of which form the root vector polytope of the 16-dim U(2,,2) 
= U(1) x SU(2,2) , where 15-dim rank 3 SU(2,2) = Conformal Group 
Spin(2,4) produces Gravity by the MacDowell-Mansouri mechanism (see 
Rabindra Mohapatra, Unification and Supersymmetry (2nd edition, 
Springer-Verlag 1992), particularly section 14.6). 

Since this group structure acts directly on the 8-dim Kaluza-Klein M4 x 
CP2, it acts on the associative part given by the associative 3-vector PSI of 
the dimensional reduction Quaternionic structure 

(such as occurs due to dimensional reduction of physical 
spacetime from 8-dim Octonionic to 4-dim Quaternionic by 
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freezing out (at energies lower than the Planck/GUT region) a 
Quaternionic substructure of 8-dim Octonionic vector space) 

which is the spatial part of the M4, so that the M4 on which it acts has 
signature -+++ 

The U(1) of U(2,2) provides the complex phase of propagators. 

  

This gives Gravity similar to the Conformal Gravity of I. E. Segal, and U(1) 
propagator phase.  

The Spin(8) whose root vector diagram is the vertices of the second 24-cell, 
living in the Cl(8) 6-vectors 

 

  

The 28 6-vectors of Cl(8) correspond to a 28-dim rank 4 Spin(8) Lie algebra 
after introduction of Quaternionic structure into the E8 physics model 

(such as occurs due to dimensional reduction of physical 
spacetime from 8-dim Octonionic to 4-dim Quaternionic by 

freezing out (at energies lower than the Planck/GUT region) a 
Quaternionic substructure of 8-dim Octonionic vector space ) 

by using the co-associative 4-vector PHI of the chosen Quaternionic 
structure to map any 6-vector A to a bivector A /\ PHI, 
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and so mapping the 28 6-vectors onto 28 bivectors that form a 28-dim Lie 
algebra. 

The process is somewhat analagous to using a co-associative 4-
vector PHI' in Cl(7) to define a cross-product in 7-dim vector 

space for vectors a, b (see F. Reese Harvey, Spinors and 
Calibrations (Academic 1990)) by  

a x b = *((a /\ b) /\ PSI) 

  

A stereo view of a 24-cell (the 4th dimension color-coded red-green-blue 
with green in the middle) 

 

shows that the 4-dim 24-cell has a 3-dim central polytope that is a 
cuboctahedron 
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that is the root vector polytope of 15-dim rank 3 Spin(6) = SU(4) that 
includes 8+1 = 9-dim SU(3)xU(1) = U(3) in the Twistor construction of 6-
dim CP3 = SU(4) / U(3) 

Projection into a 2-dim space for the root vectors of the rank 2 group SU(3) 
gives 

 

where the 6 purple vertices form the hexagonal root vector polygon of 8-dim 
rank 2 SU(3) and the 6 gold vertices correspond to the 6 dimensions of the 
CP3 Twistor space. 

Introduction of a Quaternionic CP3 Twistor space "... induces a mapping of 
projective spaces CP3 -> QP1 ...[with]... fibres ... CP1 ..." (see R. O. Wells, 
Complex Geometry in Mathematical Physics (Les Presses de l'Universite de 
Montreal 1982), particularly section 2.6). 

Since CP1 = SU(2) / U(1) an introduction of Quaternionic structure into the 
E8 physics model 

(such as occurs due to dimensional reduction of physical 
spacetime from 8-dim Octonionic to 4-dim Quaternionic by 

freezing out (at energies lower than the Planck/GUT region) a 
Quaternionic substructure of 8-dim Octonionic vector space ) 

gives weak force SU(2) through QP1 = Sp(2)/ Sp(1)xSp(1) = Spin(5) / 
SU(2)xSU(2) or, equivalently, through CP3 containing CP2 = SU(3) / U(2) . 

Since the U(1) of U(3) = SU(3) x U(1) is Abelian, it does not correspond to 
a root vector vertex and therefore does not appear in the root vector 
diagrams. 
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Since this group structure is produced by a co-associative 4-vector PHI, it 
acts on the co-associative part of 8-dim Kaluza-Klein M4 x CP2, which is 
the CP2 4-dim Internal Symmetry Space of signature ++++ 

As described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105, 
the U(2) = SU(2) x U(1) acts on the CP2 as little group, or local isotropy 
group, while the SU(3) acts globally on the CP2 = SU(3) / U(2) = SU(3) / 
SU(2) x U(1)  

This gives SU(3) x SU(2) x U(1) of the Standard Model.  
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The product-of-vectors 64 = 8 x 8  

 

  

With respect to the Cl(8) grading, the first 8 of the 8x8 = 64 is the vector 
space, and therefore is a natural 8-dim spacetime that after introduction of a 
preferred Quaternionic substructure 

(such as occurs due to dimensional reduction of physical 
spacetime from 8-dim Octonionic to 4-dim Quaternionic by 

freezing out (at energies lower than the Planck/GUT region) a 
Quaternionic substructure of 8-dim Octonionic vector space) 

becomes a 4-dim plus 4-dim Kaluza-Klein space of the form M4 x CP2 as 
described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105, 

The M4 of signature -+++ contains an associative 3-dim spatial structure, 
while the CP2 of signature ++++ has a co-associative 4-dim structure. 

So, the first 8 of the 8x8 = 64, denoted by 8_v , represents 4+4 = 8-dim M4 
x CP2 Kaluza-Klein space, where the compact CP2 is small. 
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As to the second 8 of the 8_v x 8, 

it lives in the 7-vectors of the Cl(8) grading, 

and it should represent the 8 Dirac Gammas of the Cl(8) Clifford algebra, so 
denote it by 8_G so that 

  

the 64 = 8_v x 8_G describes the Kaluza-Klein space and its connection to 
the Dirac Gammas. 
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The 128 Spin(16) half-spinors 64 + 64 

 

  

The 128 is the 128-dim rank 8 symmetric space E8 / Spin(16) of type EVIII 
known as Rosenfeld's octo-octonionic projective plane (OxO)P2 (see Arthur 



 36 

L. Besse, Einstein Manifolds (Springer 1987) and Boris Rosenfeld, 
Geometry of Lie Groups (Kluwer 1997)). 

Since it is a plane (of 2 8x8 octo-octonionic dimensions), it has structure 128 
= 64 + 64 = 8x8 + 8x8. 

Since it is a half-spinor space (of Spin(16)) its elements are fundamentally 
fermionic, so 

• one of the 8 in one of the two 8x8 = 64 should correspond to the 8 
first-generation fermion particles (denote it by 8_f+) 

• one of the 8 in the other of the two 8x8 = 64 should correspond to the 
8 first-generation antiparticles (denote it by 8_f-) 

As to the second 8 in the 8_f+ x 8 = 64 and the 8_f- x 8 = 64 

it should represent the 8 Dirac Gammas of the Cl(8) Clifford algebra, so 
denote it by 8_G so that : 

128 = 64 + 64 and 

the 64 = 8_f+ x 8_G describes the 8 first-generation fermion particles ( 
neutrino; red, blue, green up quarks; red, blue, green down quarks, electron ) 

and their connection to the Dirac Gammas 

the 64 = 8_f+ x 8_G describes the 8 first-generation fermion anti-particles 
and their connection to the Dirac Gammas 

Note that these fermions are related to the 8-dim +half-spinor and -half-
spinor representations of Spin(1,7), the Lorentz group for the 8-dim space of 

Cl(8), so that this physics model, based on E8 and Cl(8), satisfies the 
Coleman-Mandula theorem because, as Steven Weinberg says at pages 382-
384 of his book The Quantum Theory of Fields, Vol. III (Cambridge 2000), 

the important thing about Coleman-Mandula is that fermions in a unified 
model must "... transform according to the fundamental spinor 

representations of the Lorentz group ... or, strictly speaking, of its covering 
group Spin(d-1,1). ..." where d is the dimension of spacetime in the model.  

Note also that the fermion particles are fundamentally all left-handed, and 
the fermion antiparticles are fundamentally all right-handed. The other 

handednesses are not different fundamental states, but arise dynamically due 
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to special relativity transformations that can switch handedness of particles 
that travel at less than light-speed (i.e., that have more than zero rest mass). 

 

Chirality 

Realistic Physics is Chiral (i.e., has Chiralitry) because it breaks Chiral 
Ivariance. A Non-Chiral model (i.e., one having Chiral Invariance) is not 
consistent with the parity-breaking SU(2) weak force of type V-A.  

In my E8 Cl(16) physics model,  E8 = Spin(16) + +half-spinor(Spin(16)) 

E8 has no -half-spinor(Spin(16)) and has no antigeneration of fermions.   

Prior to dimensional reduction, while spacetime is fully 8-dimensional, all 
E8 particles are massless and the gauge group is two full copies of Spin(8). 

After dimensional reduction, spacetime is M4 x CP2 

CP2 has Euler number 2+1 = 3. CP2 being 4-dimensional need not have zero 
Hirzebruch signature. CP2 Atiyah-Singer formula gives -1/8 

However, since CP2 has no spin structure, you have to give it a generalized 
spin structure a la Hawking and Pope, whereupon you get (for integral m) 
for the index n_R - n_L = (1/2)m(m+1) 

For m=1, n_R - n_L = (1/2) 1 2 = 1 for 1 generation  

For m=2, n_R - n_L = (1/2) 2 3 = 3 for 3 generations  

so  

the E8 physics model with CP2 internal symmetry space has consistent 
chiral fermions  

for 1 generation (the case prior to dimensional reduction)  

and  

for 3 generations (the case after dimensional reduction).  
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Here are some further details and references about the construction: 

• D8adj = 28 + 28 + 64 = 120-dim bosonic stuff 
• D8s+ = 64 + 64 = 128-dim fermion generation 
• D8s-  = 64 + 64 = 128-dim fermion antigeneration 

Howard Georgi says in his book "Lie Algebras in Particle Physics", 2nd ed 
Perseus 1999: "... The full story of the reality properties of the SO(N) 
spinors is ... as follows:  

•  Algebra           Spinors  
• SO(8k+3)       pseudo-real 
• SO(8k+4)       pseudo-real 
• SO(8k+5)       pseudo-real 
• SO(8k+6)       complex 
• SO(8k+7)       real 
• SO(8k)           real 
• SO(8k+1)       real 
• SO(8k+2)       complex  

The simplest example of a pseudo-real representation is the spin 1/2 
representation of SU(2) generated by the Pauli matrices ...".  

Since SU(2) = Spin(3) = the 3-sphere S3 in 4-dimensional quaternionic 
space, it is clear that what Howard Georgi characterizes as pseudo-real is 
quaternionic (see for example "Representation Theory" by William Fulton 
and Joe Harris, Springer-Verlag 1991).   

In his book "Group Structure of Gauge Theories", Cambridge 1986, L. 
O'Raifeartaigh may not be entirely accurate about all aspects of "... reality 
properties ... of the simple compact Lie groups ...", because he says "... 
SO(4n) ... the spinor representations ... are pseudo-real ..." when, as stated by 
Georgi, the spinors of SO(4n) are only pseudo-real = quaternionic for odd n, 
and are real for even n, including the cases D4 = SO(8) and D8 = SO(16).    

However, 

O'Raifeartaigh does a very good job of describing physics model building, 
and seems to be quite accurate when he discusses "... many ... theories [for 
which] the fermion representations are required to be strictly complex 
...[such as]... SO(4n+2) ...",  
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including the case D5 = SO(10). In that context, he says: ".. left-handed 
fermions and right-handed antifermions [generations] ... are assigned to a 
representation f ... and their antifields [antigenerations] ... to the complex 
conjugate representation f* ...  

SO(n) ... the defining representations are real ... all the tensor representations 
are real ... except for the irreducible parts F_l+/- of... the fundamental ... 
tensor ... representation ... F_l for SO(4n+2) [i.e., l = 4n+2]...[which are]... 
actually complex ...  

SO(4n) ... have no anomalies, but they also have no strictly complex 
representations and thus a spontaneous breakdown of the real assignments 
must always be invoked. ... 

SO(4n+2) ... the spinor representations ... D+ and D- are strictly complex, 
but are conjugate ...[and can]... be strictly inequivalent ... from the beginning 
... with respect to ... electroweak U(2) ...[which]... violates parity ...  

E8 ... has no complex representations ... all primitive representations are real 
...".   

As an example applying the quote of O'Raifeartaigh consider the D5 Lie 
algebra SO(10):  

• D5adj = 28 + 16 + 1 = 45-dim bosonic stuff  
• D5s+ = 16-dim fermionic stuff  
• D5s- = 16-dim fermionic stuff 

Since 10 = 8x1 + 2, the representations D5s+ = 16 and D5s- = 16* are 
strictly complex and they can be taken to be strictly inequivalent from the 
beginning  

so D5s+ = the 16 of SO(10) can represent a generation of left-handed 
fermions and right-handed antifermions 

and D5s- = the 16* of SO(10) can represent an antigeneration that is 
complex conjugate to Ds+.  

To use D5 = SO(10) get k generations physically, you have to reduce the 10-
dim vector spacetime to 4-dim by forming a compact 6-dim internal 
symmetry space whose Atiyah-Singer index is k.  
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A similar analysis for a D8 = SO(16) inside E8 is not as easy, but it can be 
done:  

• D8adj = 28 + 28 + 64 = 120-dim bosonic stuff  
• D8s+ = 64 + 64 = 128-dim fermionic stuff 
• D8s-  = 64 + 64 = 128-dim fermion stuff 

Since 16 = 8x2, D8+ and D8s- are real there is no complex conjugation and 
a spontaneous breakdown of the real assignments must be invoked.  

Let D8s+ = 128s+ = (64s+_1 + 64s+_2) 

and D8s- = 128s- = (64s-_1 + 64s-_2) 

One way to assign fermionic physical interpretions is:  

• D8s+ containing a particle half-generation 64s+_1 and half-
antigeneration 64s+_2 

• D8s- containing an antiparticle half-generation 64s-_1 and half-
antigeneration 64s-_2  

to get  

• D8s+ = generation particles + antigeneration particles 
• D8s- = generation antiparticles + antigeneration antiparticles 

I think that may be the assignment used by Jacques Distler in saying that 
Ds+ contains half a generation and half an antigeneration.  

However, I prefer to assign fermionic physical interpretations differently:   

• D8s+ containing a (64s+_1 + 64s+_2) generation of fermion particles 
and antiparticles 

• D8s- containing a (64s-_1 + 64s-_2) antigeneration of fermion 
particles and antiparticles.  

which gives: 

• D8s+ = generation particles + generation antiparticles 
• D8s- = antigeneration antiparticles + antigeneration antiparticles 
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so that 248-dim E8 = (28+28+64) = 

= 120-dim D8adj + (64s+_1 + 64s+_2) = 128-dim D8s+  

contains one generation of fermion particles and antiparticles (the second 
and third generations emerging as composites of the first),  

but since E8 does not contain D8s- it does not contain any fermion 
antigeneration.  

HERE is a corrected (there were many typos) version of my 23 July 2008 
post to an ncategory cafe thread by Urs Schreiber with discussion of E8 
models by Jacques Distler, Garrett Lisi, et al: 

Jacques Distler said that "the (8s,8s) of D4xD4" contains "... half a 
generation and half an anti-generation ...". 

amused asked about Garrett Lisi's E8 model "... why have not the anti-
generation fermions ...[such as]... right-handed neutrinos ... been seen 
already in experiments along with the fermions of the SM generation to 
which they correspond? ...". 

Here is a suggestion: The D4xD4 is part of D8. If you look at these D8 
representations: 

• the 120-dim adjoint - denoted by D8adj 
• the 128-dim +half-spinor - denoted by D8s+ 
• the 128-dim -half-spinor - denoted by D8s- 

and if you make the (admittedly unconventional, but it seems to me to be 
possibly workable) physical interpretations: 

• D8adj as gauge bosons plus more bosonic stuff (possibly spacetime 
vectors) 

• D8s+ as one generation of fermion particles and antiparticles 
• D8s- as one antigeneration of fermion particles and antiparticles 

THEN, if you try to form a Lie algebra from D8adj + D8s+ + D8s- 

it does not work, 
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but if you try to form a Lie algebra from D8adj + D8s+ 

you succeed and get E8  

with the 64+64 = 128-dim 8Ds+ representing one generation of fermion 
particles (one 64 of D8s+) and one generation of fermion antiparticles (the 
other 64 of D8s+). 

So, the math structure of Lie algebras is telling you that there is no physical 
D8s- antigeneration of fermions, and that one generation of D8s+ fermions 
lives inside E8. 

Given that, you have to deal with the Atiyah-Singer index giving the net 
number of generations, which is an issue conventionally formulated in terms 
of the Euler index of the compact manifold (6-dim) used to reduce 10-dim 
spacetime to physical 4-dim. 

For an E8 model, you could see spacetime as 8-dim reduced to a Kaluza-
Klein M4 x CP2 and look at the index structure of the CP2. 

If you reduce 8-dim spacetime to 4-dim by using the compact 4-dim internal 
symmetry space CP2, you see that, although CP2 has no spin structure, you 
can follow Hawking and Pope (Phys. Lett. 73B (1978) 42-44) and 
Chakraborty and Parthasarathy (Class. Quantum Grav. 7 (1990) 1217-1224) 
to define a series generalized spin structures for CP2, the first two having: 

• index = 1 for 1 generation (the E8 prior to dimensional reduction) 
• index = 3 for 3 generations (the E8 model after dimensional reduction 

induces the second and third generations to emerge as effective 
composites of the first). 

Further, if you were to insist on starting with a 10-dim spacetime, you could 
still reduce it using the compact CP2 with generalized spin structure, leaving 
a 6-dim conformal spacetime that naturally gives you 4-dim spacetime by 
using conformal correspondences related to quaternions, twistors, etc. 
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Quaternionic Structure 

At energies below the Planck/GUT level, the Octonionic structure of the 
model changes, by freezing out of a preferred Quaternionic substructure, 
from Real/Octonionic 8-dim spacetime to Quaternionic -+++ associative 4-
dim M4 Physical Spacetime plus Quaternionic +++ co-associative 4-dim 
CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space. 

After Quaternionic structure freezes out, 

• 64 = 8_v x 8_G x 1_Real 
• 64 = 8_f+ x 8_G x 1_Real  
• 64 = 8_f+ x 8_G x 1_Real 

transform from 8x8 real matrices to 4x4 Quaternionic matrices 

• 64 = 4_v x 4_G x 4_Quaternion  
• 64 = 4_f+ x 4_G x 4_Quaternion  
• 64 = 4_f+ x 4_G x 4_Quaternion 

As can be seen in this chart (from F. Reese Harvey, Spinors and Calibrations 
(Academic 1990)) 
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The 16x16 = 256-dim Cl(8) = Cl(1,7) = M(16,R) = 16x16 Real Matrix 
Algebra is transformed into the 8x8x4 = 256-dim Cl(2,6) = M(8,Q) = 8x8 
Quaternionic Matrix Algebra 

and the 8x8 = 64-dim Cl(6) = M(8,R) = 8x8 Real Matrix Algebra  is 
transformed into the 4x4x4 = 64-dim Cl(2,4) = M(4,Q) = 4x4 Quaternionic 
Matrix Algebra 

and the 8-dim Real column vectors 8_v , 8_f+ , 8_f-  become the 2-
Quaternionic-dim (8-Real-dim) column vectors 2_Q_v , 2_Q_f+ , 2_Q_f- 

and the 8-dim Real row vectors 8_G become the 2-Quaternionic-dim (8-
Real-dim) row vectors 2_Q_G 

so that the relationships among the 64 , 64 , 64 , and Gravity and the 
Standard Model coming from the D3 Lie algebras of Spin(2,4) = SU(2,2) 
and Spin(6) = SU(4) are maintained after introduction of Quaternionic 
structure. 
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Triality 

There is a Spin(8)-type Triality among the three 64 things 

• 64 = 8_v x 8_G = 2_Q_v x 2_Q_G of Kaluza-Klein space 
• 64 = 8_f+ x 8_G = 2_Q_f+ x 2_Q_G of first-generation fermion 

particles 
• 64 = 8+f- x 8_G = 2_Q_f- x 2_Q_G of first-generation antiparticles 

The model has: 

• 16 gauge bosons for MacDowell-Mansouri Gravity plus a complex 
propagator phase and 12 Standard Model gauge bosons, for a total of 
28 gauge bosons (which is also 28 = 8 /\ 8 the number of gauge 
bosons to be expected from 8-dim vector space) 

• 8 types of fermions (the second and third generations being 
combinatorial combinations of first-generation fermions. 

From the point of view of high-energy 8-dim space, in which gauge boson 
terms have dimension 1 in the Lagrangian and fermion terms have 
dimension 7/2 in the Lagrangian, the Triality gives a Subtle Supersymmetry 

Total Boson Dimensionality = 28 x 1 = 28 = 8 x 7 / 2 = Total Fermion 
Lagrangian Dimensionality 

The Triality Subtle Supersymmetry shows UltraViolet Finiteness of the E8 
model and gives a natural physical interpretation of Quantum Path-Integral 
Ghosts:  
 
As van Holten indicates in hep-th/0201124, there is a 1-1 correspondence 
between Y-M gauge bosons and ghosts. In the case of the 28-dimensional 
Spin(8) gauge group of the E8 _Physics model, the corresponding 28 ghosts 
can be regarded as antisymmetric pairs of 8 pre-ghosts, with one of the pre-
ghosts in the pair being a particle and the other being an antiparticle. The 8 
pre-ghosts are like the 8 gauge potentials that form 28 gauge field bosons by 
antisymmetric wedge product. From that viewpoint, you could say that the 
role of ghosts is played by first-generation fermion particle-antiparticle 
pairs, and that when you do path-integral sum-over-histories quantization 
you don't need to add ghosts in by hand, because virtual spinor fermion 
particle-antiparticle pairs will do what is needed. 
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Since Triality identifies 8 half-spinor fermion particles with 8 half-spinor 
fermion anti-particles and with 8 vectors corresponding to 8 pre-ghosts, 
making it unnecessary to throw in ad-hoc ghosts when you quantize, Cl(8) 
with triality is uniquely useful for modelling a quantum theory of gauge 
group physics with ghosts. 

This is consistent with Garrett Lisi’s view of Ghosts and BRST as he says in 
0711.0770 : “… Relying on the algebraic structure of the exceptional Lie 
groups, the fermions may also be recast as Lie algebra elements and 
included naturally as parts of a BRST extended connection. … the fermionic 
fields … may be considered ghosts of former gauge fields …”.  

From a more geometric point of view, if the BRST transformation acts like 
the nilpotent cohomology operator on the cohomology of Spin(8), then, 
consider that Spin(8) cohomology looks like 

S3 u S7 u S11 u S7 

S7 is a fibre bundle made up of S3 and S4 = QP1 (quaternionic projective 
space) and S11 is a fibre bundle made up of S3 and QP2 (quaternionic 
projective plane). 

The 28 ghosts for the 28 Spin(8) gauge bosons can be seen as: 

S3 
S3 u QP1 
S3 u QP2 
S3 u QP1 
Note that S3 u S3 u QP2 = S3 u S11 is the structure of G2, the 
automorphism group of the octonions, and that the two S3 u QP1 = S7 7-
spheres are each unit spheres in octonion space. 

Since S3 looks like the quaternion unit sphere, and is generated by an 
associative triple of octonions, and QP1 and QP2 are obviously quaternionic, 
it seems obvious to ask what happens to the E8 Physics octonionic Spin(8) 
or Clifford(8) model when a particular quaternionic subspace is frozen out, 
and that is how in E8 Physics an M4xCP2 Kaluza-Klein space emerges at 
low temperatures (of our present world) from the full high-temperature 
octonion 8-dim spacetime.  
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Lagrangian 

The natural Lagrangian for the model is 

Integration over 8-dim base manifold from 64 

of 

MacDowell-Mansouri term from U(2,2)  

and 

Gauge Boson term from SU(3)xSU(2)xU(1)  

and 

Fermion Particle-Antiparticle term from 64 + 64 

  

 This differs from conventional Gravity plus Standard Model in three 
respects: 

• 1 - 8-dim base manifold 
• 2 - no Higgs 
• 3 - 1 generation of fermions 

These differences can be reconciled as follows: 

Reduction to 4-dim base manifold and Higgs: 

The objective is to reduce the integral over the 8-dim Kaluza-Klein M4 x 
CP2 to an integral over the 4-dim M4. 

Since the U(2,2) acts on the M4, there is no problem with it. 

Since the CP2 = SU(3) / U(2) has global SU(3) action, the SU(3) can be 
considered as a local gauge group acting on the M4, so there is no problem 
with it. 
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However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has 
local action on CP2 and then on M4, so the local action of U(2) on CP2 must 
be integrated out to get the desired U(2) local action directly on M4. 

Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on 
CP2 and then M4 can be composed to produce a single U(1) local action on 
M4, so there is no problem with it. 

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, 
and the necessity to integrate out the local CP2 action to get something 
acting locally directly on M4. This is done by a mechanism due to Meinhard 
Mayer, The Geometry of Symmetry Breaking in Gauge Theories, Acta 
Physica Austriaca, Suppl. XXIII (1981) 477-490 where he says: 

"... We start out from ... four-dimensional M [ M4 ] ...[and]... R 
...[that is]... obtained from ... G/H [ CP2 = SU(3) / U(2) ] ... the 
physical surviving components of A and F, which we will 
denote by A and F, respectively, are a one-form and two form 
on M [M4] with values in H [SU(2)] ...the remaining 
components will be subjected to symmetry and gauge 
transformations, thus reducing the Yang-Mills action ...[on M4 
x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] 
... Consider the Yang-Mills action on R ...  

S_YM = Integral Tr ( F /\ *F ) 

... We can ... split the curvature F into components along M 
[M4] (spacetime) and those along directions tangent to G/H 
[CP2] . 

We denote the former components by F_!! and the latter by 
F_?? , whereas the mixed components (one along M, the other 
along G/H) will be denoted by F_!? ... Then the integrand ... 
becomes 

Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? ) 

... The first term .. becomes the [SU(2)] Yang-Mills action for 
the reduced [SU(2)] Yang-Mills theory ... 
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the middle term .. becomes, symbolically, Tr Sum D_! PHI(?) 
D^! PHI(?) where PHI(?) is the Lie-algebra-valued 0-form 
corresponding to the invariance of A with respect tothe vector 
field ? , in the G/H [CP2] direction ... 

the third term ... involves the contraction F_?? of F with two 
vector fields lying along G/H [CP2] ... we make use of the 
equation [from Mayer-Trautman, Acta Physica Austriaca, 
Suppl. XXIII (1981) 433-476, equation 6.18] 

2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?]) 

... Thus, the third term ... reduces to what is essentially a 
Ginzburg-Landau potential in the components of PHI: 

Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2 

... special cases which were considered show that ...[the 
equation immediately above]... has indeed the properties 
required of a Ginzburg_Landau-Higgs potential, and moreover 
the relative signs of the quartic and quadratic terms are correct, 
and only one overall normalization constant ... is needed. ...". 

(see also S. Kobayashi and K. Nomizu, Foundations of 
Differential Geometry, Volume I, Wiley (1963), especially 
section II.11) 

So, 

due to the work of Meinhard Mayer, 

dimensional reduction to 4-dim M4 Physcial Spacetime, with respect to the 
SU(2) gauge group, gives the Higgs mechanism. 
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As to 

3 Generations of Fermions: 

At low (where we do experiments) energies a Quaternionic structure freezes 
out, splitting the 8-dim spacetime into a 4-dim physical spacetime M4 and a 
4-dim internal symmetry space CP2. 

First generation fermion particles are represented by octonions as follows: 

  
  Octonion                  Fermion   
Basis Element               Particle 
  
     1                     e-neutrino  
  
     i                   red  up  quark  
     j                 green  up  quark  
     k                  blue  up  quark  
  
     e                      electron  
  
     ie                  red  down  quark  
     je                green  down  quark  
     ke                 blue  down  quark  
     
  

First generation fermion antiparticles are represented by octonions in a 
similiar way. 

Second generation fermion particles and antiparticles are represented by 
pairs of octonions. 

Third generation fermion particles and antiparticles are represented by 
triples of octonions. 

There are no higher generations of fermions than the Third. This can be seen 
geometrically as a consequence of the fact that if you reduce the original 8-
dimensional spacetime into associative 4-dime M4 physical spacetime and 
coassociative 4-dim CP2 Internal Symmetry Space then if you look in the 
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original 8-dimensional spacetime at a fermion (First-generation represented 
by a single octonion) propagating from one vertex to another there are only 4 
possibilities for the same propagation after dimensional reduction: 

1 - the origin o and target x vertices are both in the associative 4-
dimensional physical spacetime 

4-dim Internal Symmetry Space   -------------- 
    
    
4-dim Physical SpaceTime        ---o------x--- 
    

in which case the propagation is unchanged, and the fermion remains a 
FIRST generation fermion represented by a single octonion o 

2 - the origin vertex o is in the associative spacetime and the target vertex * 
in in the Internal Symmetry Space  

4-dim Internal Symmetry Space   ----------*--- 
                                      
    
4-dim Physical SpaceTime        ---o---------- 

in which case there must be a new link from the original target vertex * in 
the Internal Symmetry Space to a new target vertex x in the associative 
spacetime 

4-dim Internal Symmetry Space   ----------*--- 
    
    
4-dim Physical SpaceTime        ---o------x--- 
    

and a second octonion can be introduced at the original target vertex in 
connection with the new link so that the fermion can be regarded after 
dimensional reduction as a pair of octonions o and * and therefore as a 
SECOND generation fermion 

3 - the target vertex x is in the associative spacetime and the origin vertex o 
in in the Internal Symmetry Space  
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4-dim Internal Symmetry Space   ---o---------- 
    
    
4-dim Physical SpaceTime        ----------x--- 

in which case there must be a new link to the original origin vertex o in the 
Internal Symmetry Space from a new origin vertex * in the associative 
spacetime 

4-dim Internal Symmetry Space   ---o---------- 
    
    
4-dim Physical SpaceTime        ---O------x--- 

so that a second octonion can be introduced at the new origin vertex O in 
connection with the new link so that the fermion can be regarded after 
dimensional reduction as a pair of octonions o and o and therefore as a 
SECOND generation fermion 

4 - both the origin vertex o and the target vertex * are in the Internal 
Symmetry Space, 

4-dim Internal Symmetry Space   ---o------*--- 
    
    
4-dim Physical SpaceTime        -------------- 

in which case there must be a new link to the original origin vertex o in the 
Internal Symmetry Space from a new origin vertex O in the associative 
spacetime, and a second new link from the original target vertex * in the 
Internal Symmetry Space to a new target vertex x in the associative 
spacetime 

    
4-dim Internal Symmetry Space   ---o------*--- 
    
    
4-dim Physical SpaceTime        ---O------x--- 

so that a second octonion can be introduced at the new origin vertex O in 
connection with the first new link, and a third octonion can be introduced at 
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the original target vertex * in connection with the second new link, so that 
the fermion can be regarded after dimensional reduction as a triple of 
octonions O and o and * and therefore as a THIRD generation fermion. 

As there are no more possibilities, there are no more generations, and we 
have: 

First generation fermions correspond to octonions O 

Second generation fermions correspond to pairs of octonions O x O 

Third generation fermions correspond to triples of octonions O x O x O 
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We now have a Lagrangian for the model 

Integration over 4-dim M4 Physical Spacetime 

of 

MacDowell-Mansouri term from U(2,2)  

and 

Gauge Boson term from SU(3)xSU(2)xU(1)  

and 

Ginzburg-Landau-Higgs term from SU(2) amd Mayer Mechanism 

and 

3-Generation Fermion Particle-Antiparticle term 

  

that gives conventional Gravity plus Standard Model. 

Path integrals give a Quantum theory via the classical Lagrangian set out 
above. 

The Lagrangian set out above is only valid in a (possibly small) 
neighborhood of spacetime. To get a more global theory, the local 
Lagrangians must be patched together. To do that, look at it from a Cl(8) 
point of view, and consider that, using 8-periodicity of real Clifford 
algebras, taking tensor products of factors of Cl(8) 

Cl(8) (x) ...(N times tensor product)... (x) Cl(8) = Cl(8N) 

allows construction of arbitrarily large real Clifford algebras as composites 
of lots of local Cl(8) factors. 

By taking the completion of the union of all such Cl(8)-based tensor 
products, you get a generalized Real Hyperfinite II1 von Neumann Algebra 
factor that describes physics in terms of Algebraic Quantum Field Theory. 



 55 

  

As to how to combine local Lagrangians in terms of E8, note that there are 7 
independent Root Vector Polytopes / Lattices of type E8, denoted E8_1, 
E8_2, E8_3, E8_4, E8_5, E8_6, E8_7. Some of them have vertices in 
commmon, but they are all distinct. 

All of the 7 independent Root Vector Polytope Lie algebras E8_i correspond 
to E8 Lattices consistent with Octonion Multiplication, and the the 7 Lie 
algebras / Lattices / Root Vector Polytopes E8_i are related to each other as 
the 7 Octonion imaginaries i,j,k,e,ie,je,ke , so the copies of E8 might 
combine according to the rules of octonion multiplication, globally 
arranging themselves like integral octonions. 

If the 128 Spin(16) half-spinors are put on integral octonion vertices, and the 
120-dim adjoint Spin(16) generators on links between integral octonion 
vertices, a realistic Spin Foam model might be produced, related to the 

copies of the 27-dimensional exceptional Jordan algebra contained in each 
E8.  

Such a Spin Foam model might be related to the 26-dim Bosonic String 
model described in CERN preprint CERN-CDS-EXT-2004-031 in which 
fermions come from orbifolding and the 7 independent E8_i are used in 

constructing D8 branes. 
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Summary of Some Calculation Results 

Force Strengths:  

Gravity =  5 x 10^-39  

Electromagnetic = 1 / 137.03608  

Weak =  1.05 x 10^-5  

Color at 245 MeV = 0.6286 Renormalization gives Color at 91 GeV = 0.106 
and including other effects gives Color at 91 Gev = 0.125 

 

Weak Boson Masses (based on a ground state Higgs mass of 146 GeV): 

M_W+ = M_W- = 80.326 GeV; 

M_Z0 = 80.326 + 11.536 = 91.862 GeV; 

 

Tree-level fermion masses ( Quark masses are constituent masses due to a 
Bohmian version of Many-Worlds Quantum Theory applied to a confined 
fermion, in which the fermion is at rest because its kinetic energy is 
transformed into Bohmian PSI-field potential energy. ): 

Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level 
(first order corrected masses are given below) 

Electron/Positron Me = 0.5110 MeV 

Up and Down Quarks Md = Mu = 312.8 MeV 

Muon Mmu = 104.8 MeV 

Strange Quark Ms = 625 MeV 

Charm Quark Mc = 2.09 GeV 
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Tauon Mtau = 1.88 GeV 

Beauty Quark Mb = 5.63 GeV 

Truth Quark Mt = 130 GeV 

8-dimensional Kaluza-Klein spacetime with Truth-Quark condensate Higgs 
gives a 3-state system with a renormalization line connecting the 3 states:  

 

 

 

Low ground state: Higgs = 146 GeV and T-quark = 130 GeV  

Medium Triviality Bound state: Higgs = 176-188 GeV and T-quark = 172-
175 GeV  

High Critical Point state: Higgs = 239 +/- 3 GeV and T-quark = 218 +/- 3 
GeV 
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Kobayashi-Maskawa parameter calculations use phase angle d13 = 1 radian 
( unit length on a phase circumference ) to get the K-M matrix:  

           d                                   s                                      b 

u      0.975                            0.222                         0.00249-0.00388i 

  

c     -0.222-0.000161i          0.974-0.0000365i      0.0423 

  

t       0.00698-0.00378i        -0.0418-0.00086i        0.999 

  

Corrections to the tree-level neutrino calculations give neutrino masses  

nu_1 = 0  

nu_2 = 9 x 10^(-3)eV 

nu_3 = 5.4 x 10^(-2) eV 

and the neutrino mixing matrix: 

                 nu_1          nu_2           nu_3 

nu_e        0.87            0.50              0 

  

nu_m      -0.35           0.61               0.71 

  

nu_t          0.35         -0.61               0.71 
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The mass of the charged pion is calculated to be 139 MeV 

 

The Neutron-Proton mass difference is calculated to be 1.1 Mev, 

 

 

The ratio  

Dark Energy : Dark Matter : Ordinary Matter  

for our Universe at the present time is calculated to be:  

 

0.75 : 0.21 : 0.04 
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Tquark = 172-175 GeV and Higgs = 176-188 GeV 

Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki in their 
paper at hep-ph/0311165 describe models with T-quark condensate for 
Higgs in 8-dimensional Kaluza-Klein spacetime with 4 compact dimensions, 
like M4 x CP2 of the E8 model, and calculate that 

• Tquark = 172-175 GeV which is consistent with accepted 
experimental values 

• Higgs = 176-188 GeV which is a prediction that might be tested by 
the LHC 

Renormalization running up and down from that point on a plot of Higgs 
mass v. Tquark mass 

 

shows that the point ( M_H = 176-188 , M_T = 172-175 ) is right on the 
Triviality Bound curve for as Standard Model with high-energy cut-off at the 
Planck energy 10^19 GeV (see hep-ph/0307138 ) and 

• renormalization runs up to a critical point where the Triviality Bound 
curve intersects the Vacuum Stability curve around ( M_H = 239 , 
M_T = 220 ) and 

• renormalization runs down to a point in the stable region around ( ( 
M_H = 143-160 , M_T = 130-145 ) 

There is not much data for a T-quark-Higgs state around ( M_H = 239 , M_T 
= 220 ), but perhaps the LHC might shed light on that. 
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As to a T-quark-Higgs state around ( M_H = 143-160 , M_T = 130-145 ) , it 
is not conventionally accepted that there is any evidence for such a state, but 
my opinion about data analysis is that there is such evidence. For example, 
the initial CDF and D0 histograms for semileptonic events 

 

 

both independently show a tall narrow peak (green) in the 130-145 GeV 
range for the Tquark mass. Since mass calculations used in this E8 model 
had been done prior to those histograms, and had predicted a tree-level 
(about 10% or so accuracy) value of the Tquark mass of about 130 GeV, 
those independent CDF and D0 results indicate a probability around 4 sigma 
for M_T = 130-145 (see an entry on Tommaso Dorigo's blog around 5 
September 2007). 

In my opinion, recent results from CDF and D0 are still consistent with the 
existence of a Tquark-Higgs state around ( M_H = 143-160 , M_T = 130-
145 ), but the consensus view is otherwise. However, I disagree with that 
consensus, based on how I see exeperimental data, such as: 

Dilepton data described by Erich Ward Varnes in Chapter 8 of his 1997 UC 
Berkeley PhD thesis about D0 data at Fermilab: 

"… there are six t-tbar candidate events in the dilepton final states … Three 
of the events contain three jets, and in these cases the results of the fits using 
only the leading two jets and using all combinations of three jets are given 
…". 
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There being only 6 dilepton events in Figure 8.1 of Varnes's PhD thesis 

 

it is reasonable to discuss each of them, so (mass is roughly estimated by me 
looking at the histograms) here they are: 

• Run 58796 Event 417 ( e mu ) - 2 jets - 160 GeV 
• Run 90422 Event 26920 ( e mu ) - 2 jets - 170 GeV 
• Run 88295 Event 30317 ( e e ) - 2 jets - 135 GeV 
• Run 84676 Event 12814 ( e mu ) - more than 2 jets - 165 GeV - 

highest 2 jets - 135 GeV 
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• Run 95653 Event 10822 ( e e ) - more than 2 jets - 180 GeV - highest 
2 jets - 170 GeV 

• Run 84395 Event 15530 ( mu mu ) - more than 2 jets - 200 GeV - 
highest 2 jets - 165 GeV 

In terms of 3 Truth Quark mass states - high around 220 GeV or so - 
medium around 170 GeV or so - low around 130-145 GeV or so - those look 
like: 

• Run 58796 Event 417 ( e mu ) - direct 2-jet decay of medium 
• Run 90422 Event 26920 ( e mu ) - direct 2-jet decay of medium 
• Run 88295 Event 30317 ( e e ) - direct 2-jet decay of low 
• Run 84676 Event 12814 ( e mu ) - decay of medium to low then 2-jet 

decay of low 
• Run 95653 Event 10822 ( e e ) - direct 2-jet decay of medium with 

small background other jet 
• Run 84395 Event 15530 ( mu mu ) - decay of high to medium then 2-

jet decay of medium 

This, and other more recent experimental subtleties ( see for example 
www.tony5m17h.net/ and other pages on my web sites ), support my 
E8 Physics model. For example, see a 13 March 2009 blog  entry 
"Tevatron excludes chunk of Higgs masses!" by Tommaso Dorigo
from which I constructed the following chart that shows how the E8 model
tree-level 130 GeV  T-quark and 146 GeV Higgs ground states and the 
Yamawaki et al 176-188 GeV Higgs are consistent with the Fermilab Search Signal,
with the Yamawaki et al 172-175 GeV T-quark  being accepted by Fermilab 
and therefore included in the Fermilab Search Background. Note the LLR Observed 
solid black curve whose valleys point to 130 GeV and 146 GeV.  
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Force Strengths 

The model Lagrangian (just looking at spacetime and gauge bosons and 
ignoring spinor fermions etc) is the integral over spacetime of gauge boson 
terms, so THE FORCE STRENGTH IS MADE UP OF TWO PARTS: 

• the relevant spacetime manifold of gauge group global action 
• the relevant symmetric space manifold of gauge group local action. 

Ignoring for this exposition details about the 4-dim internal symmetry space, 
and ignoring conformal stuff (Higgs etc), the 4-dim spacetime Lagrangian 
gauge boson term is the integral over spacetime as seen by gauge boson 
acting globally of the gauge force term of the gauge boson acting locally for 
the gauge bosons of each of the four forces: 

• U(1) for electromagnetism 
• SU(2) for weak force 
• SU(3) for color force 
• Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the 

MacDowell-Mansouri mechanism. 

In the conventional Lagrangian picture, for each gauge force the gauge 
boson force term contains the force strength, which in Feynman's picture is 
the probability to emit a gauge boson, in either an explicit ( like g |F|^2 ) or 
an implicit ( incorporated into the |F|^2 ) form. Either way, the conventional 
picture is that the force strength g is an ad hoc inclusion. 

What I am doing is to construct the integral such that the force strength 
emerges naturally from the geometry of each gauge force. 

To do that, for each gauge force: 

1 - make the spacetime over which the integral is taken be spacetime AS IT 
IS SEEN BY THAT GAUGE BOSON, that is, in terms of the symmetric 
space with GLOBAL symmetry of the gauge boson: 

• the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1 
• the SU(2) weak boson sees 4-dim spacetime as S2 x S2 
• the SU(3) weak boson sees 4-dim spacetime as CP2 
• the Spin(5) of gravity sees 4-dim spacetime as S4. 
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2 - make the gauge boson force term have the volume of the Shilov 
boundary corresponding to the symmetric space with LOCAL symmetry of 
the gauge boson. The nontrivial Shilov boundaries are: 

• for SU(2) Shilov = RP^1xS^2 
• for SU(3) Shilov = S^5 
• for Spin(5) Shilov = RP^1xS^4 

The result is (ignoring technicalities for exposition) the geometric factor for 
force strength calculation. 

GLOBAL: Each gauge group is the global symmetry of a symmetric space 

• S1 for U(1) 
• S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2) 
• CP2 = SU(3)/SU(2)xU(1) for SU(3) 
• S4 = Spin(5)/Spin(4) for Spin(5) 

LOCAL: Each gauge group is the local symmetry of a symmetric space 

• U(1) for itself 
• SU(2) for Spin(5) / SU(2)xU(1) 
• SU(3) for SU(4) / SU(3)xU(1) 
• Spin(5) for Spin(7) / Spin(5)xU(1) 

The nontrivial local symmetry symmetric spaces correspond to bounded 
complex domains 

• SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 
• SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) 
• Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 

The nontrivial bounded complex domains have Shilov boundaries 

• SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = 
RP^1xS^2 

• SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5 
• Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = 

RP^1xS^4 
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GLOBAL AND LOCAL TOGETHER: Very roughly think of the force 
strength as 

• the integral over the global symmetry space of 
• the physical (ie Shilov Boundary) volume=strength of the force. 

That is (again very roughly and intuitively): the geometric strength of the 
force is given by the product of 

• the volume of a 4-dim thing with global symmetry of the force and 
• the volume of the Shilov Boundary for the local symmetry of the 

force. 

When you calculate the product volumes (using some normalizations etc that 
are described in more detail here below ), you see that roughly: 

Volume product for gravity is the largest volume 

so since (as Feynman says) force strength = probability to emit a gauge 
boson means that the highest force strength or probability should be 1 

I normalize the gravity Volume product to be 1, and get results roughly ( for 
example, the fine structrure constant calculation gives 1/137.03608 but is 
rounded off here as 1/137 ): 

• Volume product for gravity = 1 
• Volume product for color = 2/3 
• Volume product for weak = 1/4 
• Volume product for electromagnetism = 1/137 

  

There are two further main components of a force strength: 

• 1 - for massive gauge bosons, a suppression by a factor of 1 / M^2 
• 2 - renormalization running (important for color force). 

CONSIDER MASSIVE GAUGE BOSONS: I consider gravity to be carried 
by virtual Planck-mass black holes, so that the geometric strength of gravity 
should be reduced by 1/Mp^2 and I consider the weak force to be carried by 
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weak bosons, so that the geometric strength of gravity should be reduced by 
1/MW^2 That gives the result: 

• gravity strength = G (Newton's G) 
• color strength = 2/3 
• weak strength = G_F (Fermi's weak force G) 
• electromagnetism = 1/137 

FINALLY, CONSIDER RENORMALIZATION RUNNING FOR THE 
COLOR FORCE: That gives the result: 

• gravity strength = G (Newton's G) 
• color strength = 1/10 at weak boson mass scale 
• weak strength = G_F (Fermi's weak force G) 
• electromagnetism = 1/137 

  

The use of compact volumes is itself a calculational device, because it would 
be more nearly correct, instead of 

• the integral over the compact global symmetry space of 
• the compact physical (ie Shilov Boundary) volume=strength of the 

force 

to use 

• the integral over the hyperbolic spacetime global symmetry space of 
• the noncompact invariant measure of the gauge force term. 

However, since the strongest (gravitation) geometric force strength is to be 
normalized to 1, the only thing that matters is RATIOS, and the compact 
volumes (finite and easy to look up in the book by Hua) have the same ratios 
as the noncompact invariant measures. 

In fact, I should go on to say that continuous spacetime and gauge force 
geometric objects are themselves also calculational devices, and 

that it would be even more nearly correct to do the calculations with respect 
to a discrete generalized hyperdiamond Feynman checkerboard. 
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Some of this material was written in connection with email discussion with 
Ark Jadczyk. More details can be found on my web site at 

www.valdostamuseum.org/hamsmith/ 

  

Carlos Castro and others have also done substantial work on similar 
geometric approaches ( motivated at least in part by earlier work by Armand 

Wyler ) to calculating force strengths. See references at  

www.valdostamuseum.org/hamsmith/wfKaluzaKlein.html 

Here are more details about the force strength calculations: 
The force strength of a given force is 
  
alphaforce = (1 / Mforce^2 )  
             ( Vol(MISforce)) 
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce )) 
  
where: 
  
alphaforce represents the force strength; 
  
Mforce represents the effective mass; 
  
MISforce represents the part of the target 
Internal Symmetry Space that is available for the gauge 
boson to go to; 
  
Vol(MISforce) stands for volume of MISforce,  
and is sometimes also denoted by the shorter notation Vol(M); 
    
  
Qforce represents the link from the origin 
to the target that is available for the gauge 
boson to go through; 
  
Vol(Qforce) stands for volume of Qforce; 
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Dforce represents the complex bounded homogeneous domain 
of which Qforce is the Shilov boundary; 
  
mforce is the dimensionality of Qforce, 
which is 4 for Gravity and the Color force, 
2 for the Weak force (which therefore is considered to 
have two copies of QW for each spacetime HyperDiamond link), 
and 1 for Electromagnetism (which therefore is considered to 
have four copies of QE for each spacetime HyperDiamond link) 
  
Vol(Dforce)^( 1 / mforce )  stands for 
a dimensional normalization factor (to reconcile the dimensionality 
of the Internal Symmetry Space of the target vertex 
with the dimensionality of the link from the origin to the 
target vertex). 
  
    
    
The Qforce, Hermitian symmetric space, 
and Dforce manifolds for the four forces are: 
  
Gauge       Hermitian                 Type       mforce     Qforce  
Group       Symmetric                  of  
                   Space                      Dforce  
  
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5            4       RP^1xS^4  
  
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5  
  
SU(2)    Spin(5) / SU(2)xU(1)      IV3             2       RP^1xS^2  
  
U(1)           -                                    -                1         -  
  
    
  

The geometric volumes needed for the calculations are mostly taken from 
the book Harmonic Analysis of Functions of Several Complex Variables in 
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the Classical Domains (AMS 1963, Moskva 1959, Science Press Peking 
1958) by L. K. Hua [with unit radius scale]. 

Note ( thanks to Carlos Castro for noticing this ) that the volume lisrted for 
S5 is for a squashed S5, a Shilov boundary of the complex domain 
corresponding to the symmetric space SU(4) / SU(3) x U(1). 

Note ( thanks again to Carlos Castro for noticing this ) also that the volume 
listed for CP2 is unconventional, but physically justified by noting that S4 
and CP2 can be seen as having the same physical volume, with the only 
difference being structure at infinity. 

Note also that 

Force         M                          Vol(M) 
  
gravity     S^4              8pi^2/3 - S^4 is 4-dimensional  
 
 
color       CP^2            8pi^2/3 - CP^2 is 4-dimensional 
 
  
weak   S^2 x S^2         2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball 
                                    4-dim S^2 x S^2 = 
                                    = topological boundary of 6-dim 2-polyball  
                                    Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =  
                                    = 2-dim surface frame of 4-dim S^2 x S^ 
 
e-mag      T^4              4 x 2pi - S^1 is 1-dim boundary of 2-dim disk  
                                    4-dim T^4 = S^1 x S^1 x S^1 x S^1 = 
                                    = topological boundary of 8-dim 4-polydisk 
                                    Shilov Boundary of 8-dim 4-polydisk =  
                                    = S^1 + S^1 + S^1 + S^1 =  
                                    = 1-dim wire frame of 4-dim T^4 

Also note that for U(1) electromagnetism, whose photon carries no charge, 
the factors Vol(Q) and Vol(D) do not apply and are set equal to 1, and from 
another point of view, the link manifold to the target vertex is trivial for the 
abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to 
be equal to unity. 
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Force       M          Vol(M)         Q             Vol(Q)       D             Vol(D)  
  
gravity    S^4        8pi^2/3     RP^1xS^4    8pi^3/3    IV5           pi^5/2^4 5!  
  
color      CP^2       8pi^2/3        S^5           4pi^3       B^6(ball)   pi^3/6  
  
weak    S^2xS^2    2x4pi      RP^1xS^2     4pi^2       IV3            pi^3/24  
  
e-mag      T^4         4x2pi           -                  -             -                    -  
  
  
  
Using these numbers, the results of the 
calculations are the relative force strengths 
at the characteristic energy level of the 
generalized Bohr radius of each force: 
  
  
  
Gauge     Force         Characteristic        Geometric       Total  
Group                          Energy                   Force            Force  
                                                                  Strength       Strength  
  
Spin(5)  gravity       approx 10^19 GeV       1           GGmproton^2  
                                                                                   approx 5 x 10^-39  
  
SU(3)     color         approx 245 MeV      0.6286          0.6286  
  
SU(2)      weak        approx 100 GeV      0.2535        GWmproton^2  
                                                                                     approx 1.05 x 10^-5  
  
U(1)      e-mag         approx 4 KeV       1/137.03608    1/137.03608  
     
  
  
The force strengths are given at the characteristic 
energy levels of their forces, because the force 
strengths run with changing energy levels. 
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The effect is particularly pronounced with the color 
force. 
  
  
The color force strength was calculated using a simple  
perturbative QCD renormalization group equation 
at various energies, with the following results: 
  
Energy Level           Color Force Strength  
  
   245 MeV                  0.6286  
  
   5.3 GeV                    0.166  
  
    34 GeV                    0.121  
  
    91 GeV                    0.106  
  
Taking other effects, such as Nonperturbative QCD, 
into account, should give  
a Color Force Strength of about 0.125 at about 91 GeV 
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Fermion Particle Masses 

  

The E8 model Lagrangian (for this message just looking at spacetime and 
spinor fermions and ignoring gauge bosons etc) has 

an Integral over 8-dim spacetime of a spinor fermion particle and antiparticle 
term, 

in which first-generation fermion particles correspond to octonion basis 
elements 

• 1 to e-neutrino 
• i to red up quark 
• j to green up quark 
• k to blue up quark 
• e to electron 
• ie to red down quark 
• je to green down quark 
• ke to blue down quark 

and first-generation fermion antiparticles correspond to octonion basis 
elements 

• 1 to e-antineutrino 
• i to red up antiquark 
• j to green up antiquark 
• k to blue up antiquark 
• e to positron 
• ie to red down antiquark 
• je to green down antiquark 
• ke to blue down antiquark 

At low (where we do experiments) energies a specific quaternionic 
submanifold freezes out, splitting the 8-dim spacetime into a 4-dim M4 
physical spacetime plus a 4-dim CP2 internal symmetry space and creating 
second and third generation fermions that live (at least in part) in the 4-dim 
CP2 internal symmetry space and correspond respectively to pairs and 
triples of octonion basis elements. 
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Ignoring for this exposition details about the 4-dim CP2 internal symmetry 
space, and ignoring conformal stuff (Higgs etc), and considering for now 
only first generation fermions, the 4-dim spacetime Lagrangian spinor 
fermion part is: 

• integral over spacetime of 
• spinor fermion particle and antiparticle term 

  

In the conventional picture, the spinor fermion term is of the form m S S* 
where m is the fermion mass and S and S* represent the given fermion. 
Although the mass m is derived from the Higgs mechanism, the Higgs 
coupling constants are, in the conventional picture, ad hoc parameters, so 
that effectively the mass term is, in the conventional picuture, an ad hoc 
inclusion. 

What I am doing is to NOT put in the mass m as an ad hoc Higgs coupling 
value, 

but to construct the integral such that the mass m emerges naturally from the 
geometry of the spinor fermions. 

To do that, make the spinor fermion mass term have the volume of the 
Shilov boundary corresponding to the symmetric space with LOCAL 
symmetry of the Spin(8) gauge group with respect to which the first 
generation spinor fermions can be seen as +half-spinor and -half-spinor 
spaces. 

Note that due to triality, Spin(8) can act on those 8-dimensional half-spinor 
spaces similarly to the way it acts on 8-dimensional vector spacetime prior 

to dimensional reduction. 

Then, take the the spinor fermion volume to be the Shilov boundary 
corresponding to the same symmetric space on which Spin(8) acts as a local 
gauge group that is used to construct 8-dimensional vector spacetime: 

the symmetric space Spin(10) / Spin(8)xU(1) corresponds to a bounded 
domain of type IV8 whose Shilov boundary is RP^1 x S^7 
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Since all the first generation fermions see the spacetime over which the 
integral is taken in the same way ( unlike what happens for the force strength 
calculation ), the only geometric volume factor relevant for calculating first 
generation fermion mass ratios is in the spinor fermion volume term. 

Since the physcally observed fermions in this model correspond to Kerr-
Newman Black Holes, the quark mass in this model is a constituent mass. 

Consider a first-generation massive lepton (or antilepton, i.e., electron or 
positron). For definiteness, consider an electron E (a similar line of 
reasoning applies to the positron). 

• Gluon interactions do not affect the colorless electron ( E ) 
• By weak boson interactions or decay, an electron ( E ) can only be 

taken into itself or a massless ( at tree level ) neutrino. 
• As the lightest massive first-generation fermion, the electron cannot 

decay into a quark. 

Since the electron cannot be related to any other massive Dirac fermion, its 
volume V(electron) is taken to be 1. 

Consider a first-generation quark (or antiquark). For definiteness, consider a 
red down quark I (a similar line of reasoning applies to the others of the first 
generation). 

• By gluon interactions, the red quark ( I ) can be interchanged with the 
blue and green down quarks ( J and K ). 

• By weak boson interactions, it can be taken into the red, blue, and 
green up quarks ( i, j, and k ). 

• Given the up and down quarks, pions can be formed from quark-
antiquark pairs, and the pions can decay to produce electrons ( E ) and 
neutrinos ( 1 ). 

Therefore first-generation quarks or antiquarks can by gluons, weak bosons, 
or decay occupy the entire volume of the Shilov boundary RP1 x S7, which 
volume is pi^5 / 3, so its volume V(quark) is taken to be pi^5 / 3. 

Consider graviton interactions with first-generation fermions. 

MacDowell-Mansouri gravitation comes from 10 Spin(5) gauge bosons, 8 of 
which are charged (carrying color or electric charge). 
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2 of the charged Spin(5) gravitons carry electric charge. However, even 
though the electron carries electric charge, the electric charge carrying 
Spin(5) gravitons can only change the electron into a ( tree-level ) massless 
neutrino, so the Spin(5) gravitons do not enhance the electron volume factor, 
which remains 

electron volume (taking gravitons into account) = V(electron) = 1 

6 of the charged Spin(5) gravitons carry color charge, and their action on 
quarks (which carry color charge) multiplies the quark volume V(quark) by 
6, giving 

quark gravity-enhanced volume = 6 x V(quark) = 6 pi^5 / 3 = 2 pi^5 

The 2 Spin(5) gravitons carrying electric charge only cannot change quarks 
into leptons, so they do not enhance the quark volume factor, so we have 
(where md is down quark mass, mu is up quark mass, and me is electron 
mass) 

md / me = mu / me = 2 pi^5 / 1 = 2 pi^5 = 612.03937 

  

The proton mass is calculated as the sum of the constituent masses of its 
constituent quarks 

mproton = mu + mu + md = 938.25 MeV 

which is close to the experimental value of 938.27 MeV. 

In the first generation, each quark corresponds to a single octonion basis 
element and the up and down quark constituent masses are the same: 

First Generation - 8 singletons - mu / md = 1 

• Down - corresponds to 1 singleton - constituent mass 312 MeV 
• Up - corresponds to 1 singleton - constituent mass 312 MeV 

  

Second and third generation calculations are generally more complicated ( 
some details are given here below ) with combinatorics indicating that in 
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higher generations the up-type quarks are heavier than the down-type 
quarks. The third generation case, in which the fermions correspond to 
triples of octonions, is simple enough to be used in this expository overview 
as an illustration of the combinatoric effect: 

Third Generation  

8^3 = 512 triples 

mt / mb = 483 / 21 = 161 / 7 = 23 

• down-type (Beauty) - corresponds to 21 triples -tree-level constituent 
mass 5.65 GeV 

• up-type (Truth) - corresponds to 483 triples - tree-level constituent 
mass 130 GeV 

  

Here is a summary of the results of calculations of tree-level fermion masses 
(quark masses are constituent masses): 

• Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level ( first 
order corrected masses are given HERE ) 

• Me = 0.5110 MeV 
• Md = Mu = 312.8 MeV 
• Mmu = 104.8 MeV 
• Ms = 625 MeV 
• Mc = 2.09 GeV 
• Mtau = 1.88 GeV 
• Mb = 5.63 GeV 
• Mt = 130 GeV 

  

The use of compact volumes is itself a calculational device, because it would 
be more nearly correct, instead of 

• the integral over the compact global symmetry space of 
• the compact physical (ie Shilov Boundary) volume=strength of the 

force 
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to use 

• the integral over the hyperbolic spacetime global symmetry space of 
• the noncompact invariant measure of the gauge force term. 

However, since the strongest (gravitation) geometric force strength is to be 
normalized to 1, the only thing that matters is RATIOS, and the compact 
volumes (finite and easy to look up in the book by Hua) have the same ratios 
as the noncompact invariant measures. 

In fact, I should go on to say that continuous spacetime and gauge force 
geometric objects are themselves also calculational devices, and 

that it would be even more nearly correct to do the calculations with respect 
to a discrete generalized hyperdiamond Feynman checkerboard.  

  

Some of this material was written in connection with email discussion with 
Ark Jadczyk. More details can be found on my web site at 

www.valdostamuseum.org/hamsmith/ 

  

Here are more details about the fermion mass calculations: 

Fermion masses are calculated as a product of four factors:  

V(Qfermion) x N(Graviton) x N(octonion) x Sym 

• V(Qfermion) is the volume of the part of the half-spinor fermion 
particle manifold S^7 x RP^1 that is related to the fermion particle by 
photon, weak boson, and gluon interactions. 

• N(Graviton) is the number of types of Spin(0,5) graviton related to the 
fermion. The 10 gravitons correspond to the 10 infinitesimal 
generators of Spin(0,5) = Sp(2). 2 of them are in the Cartan 
subalgebra. 6 of them carry color charge, and may therefore be 
considered as corresponding to quarks. The remaining 2 carry no 
color charge, but may carry electric charge and so may be considered 
as corresponding to electrons. One graviton takes the electron into 
itself, and the other can only take the first-generation electron into the 
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massless electron neutrino. Therefore only one graviton should 
correspond to the mass of the first-generation electron. The graviton 
number ratio of the down quark to the first-generation electron is 
therefore 6/1 = 6. 

• N(octonion) is an octonion number factor relating up-type quark 
masses to down-type quark masses in each generation. 

• Sym is an internal symmetry factor, relating 2nd and 3rd generation 
massive leptons to first generation fermions. It is not used in first-
generation calculations. 

The ratio of the down quark constituent mass to the electron mass is then 
calculated as follows: 

Consider the electron, e. By photon, weak boson, and gluon 
interactions, e can only be taken into 1, the massless neutrino. 
The electron and neutrino, or their antiparticles, cannot be 
combined to produce any of the massive up or down quarks. 
The neutrino, being massless at tree level, does not add 
anything to the mass formula for the electron. Since the electron 
cannot be related to any other massive Dirac fermion, its 
volume V(Qelectron) is taken to be 1.  

Next consider a red down quark ie. By gluon interactions, ie 
can be taken into je and ke, the blue and green down quarks. By 
also using weak boson interactions, it can be taken into i, j, and 
k, the red, blue, and green up quarks. 

Given the up and down quarks, pions can be formed from 
quark-antiquark pairs, and the pions can decay to produce 
electrons and neutrinos. 

Therefore the red down quark (similarly, any down quark) is 
related to any part of S^7 x RP^1, the compact manifold 
corresponding to { 1, i, j, k, ie, ie, ke, e } and therefore a down 
quark should have a spinor manifold volume factor V(Qdown 
quark) of the volume of S^7 x RP^1. 

The ratio of the down quark spinor manifold volume factor 
tothe electron spinor manifold volume factor is just 

 V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3. 
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Since the first generation graviton factor is 6, 

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937 

As the up quarks correspond to i, j, and k, which are the octonion transforms 
under e of ie, je, and ke of the down quarks, the up quarks and down quarks 
have the same constituent mass 

mu = md. 

Antiparticles have the same mass as the corresponding particles. 

Since the model only gives ratios of massses, the mass scale is fixed so that 
the electron mass me = 0.5110 MeV. 

Then, the constituent mass of the down quark is md = 312.75 MeV,  

and the constituent mass for the up quark is mu = 312.75 MeV. 

These results when added up give a total mass of first generation fermion 
particles: 

Sigmaf1 = 1.877 GeV 

As the proton mass is taken to be the sum of the constituent masses of its 
constituent quarks 

 mproton = mu + mu + md = 938.25 MeV 

The theoretical calculation is close to the experimental value of 938.27 
MeV. 

  

The third generation fermion particles correspond to triples of octonions. 
There are 8^3 = 512 such triples. 

The triple { 1,1,1 } corresponds to the tau-neutrino. 

 

The other 7 triples involving only 1 and e correspond 
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to the tauon: 

• { e ,e, e } { e, e, 1}  { e, 1, e } { 1, e, e } { 1, 1, e } { 1, e, 1 } { e, 1, 1 } 

The symmetry of the 7 tauon triples is the same as the symmetry of the 3 
down quarks, the 3 up quarks, and the electron, so the tauon mass should be 
the same as the sum of the masses of the first generation massive fermion 
particles. Therefore the tauon mass is calculated at tree level as 1.877 GeV. 

The calculated Tauon mass of 1.88 GeV is a sum of first generation fermion 
masses, all of which are valid at the energy level of about 1 GeV. 

However, as the Tauon mass is about 2 GeV, the effective Tauon mass 
should be renormalized from the energy level of 1 GeV (where the mass is 
1.88 GeV) to the energy level of 2 GeV. Such a renormalization should 
reduce the mass. If the renormalization reduction were about 5 percent, 

the effective Tauon mass at 2 GeV would be about 1.78 GeV. 

The 1996 Particle Data Group Review of Particle Physics gives a Tauon 
mass of 1.777 GeV. 

Note that all triples corresponding to the tau and the tau-neutrino are 
colorless. 

The beauty quark corresponds to 21 triples. 

They are triples of the same form as the 7 tauon triples, but for 1 and ie, 1 
and je, and 1 and ke, which correspond to the red, green, and blue beauty 
quarks, respectively. 

The seven triples of the red beauty quark correspond to the seven triples of 
the tauon, except that the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two. 

The beauty quark constituent mass should be the tauon mass times the third 
generation graviton factor 6/2 = 3, so the B-quark mass is 

 mb = 5.63111 GeV. 

The calculated Beauty Quark mass of 5.63 GeV is a consitituent mass, that 
is, it corresponds to the conventional pole mass plus 312.8 MeV. 

Therefore, the calculated Beauty Quark mass of 5.63 GeV corresponds to a 
conventional pole mass of 5.32 GeV. 
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The 1996 Particle Data Group Review of Particle Physics gives a lattice 
gauge theory Beauty Quark pole mass as 5.0 GeV. 

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 5 
GeV is about 0.22. Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop Beauty Quark mass of 4.6 GeV, and 

an MSbar 1,2-loop Beauty Quark mass of 4.3, evaluated at about 5 GeV. 

If the MSbar mass is run from 5 GeV up to 90 GeV, the MSbar mass 
decreases by about 1.3 GeV, giving an expected MSbar mass of about 3.0 
GeV at 90 GeV. 

DELPHI at LEP has observed the Beauty Quark and found a 90 GeV MSbar 
Beauty Quark mass of about 2.67 GeV, with error bars +/- 0.25 (stat) +/- 
0.34 (frag) +/- 0.27 (theo). 

Note that the theoretical model calculated mass of 5.63 GeV corresponds to 
a pole mass of 5.32 GeV, which is somewhat higher than the conventional 
value of 5.0 GeV. However, the theoretical model calculated value of the 
color force strength constant alpha_s at about 5 GeV is about 0.166, while 
the conventional value of the color force strength constant alpha_s at about 5 
GeV is about 0.216, and the theoretical model calculated value of the color 
force strength constant alpha_s at about 90 GeV is about 0.106, while the 
conventional value of the color force strength constant alpha_s at about 90 
GeV is about 0.118. 

The theoretical model calculations gives a Beauty Quark pole mass (5.3 
GeV) that is about 6 percent higher than the conventional Beauty Quark pole 
mass (5.0 GeV), and a color force strength alpha_s at 5 GeV (0.166) such 
that 1 + alpha_s = 1.166 is about 4 percent lower than the conventional value 
of 1 + alpha_s = 1.216 at 5 GeV. 

Note particularly that triples of the type { 1, ie, je } , { ie, je, ke }, etc., do 
not correspond to the beauty quark, but to the truth quark. 

The truth quark corresponds to the remaining 483 triples, so the constituent 
mass of the red truth quark is 161/7 = 23 times the red beauty quark mass, 
and the red T-quark mass is 

mt = 129.5155 GeV 

The blue and green truth quarks are defined similarly.
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All other masses than the electron mass (which is the basis of the assumption 
of the value of the Higgs scalar field vacuum expectation value v = 252.514 
GeV), including the Higgs scalar mass and Truth quark mass, are calculated 
(not assumed) masses in the E8 model. 

These results when added up give a total mass of third generation fermion 
particles: 

 Sigmaf3 = 1,629 GeV 

  

The second generation fermion particles correspond to pairs of octonions. 

There are 8^2 = 64 such pairs. The pair { 1,1 } corresponds to the mu-
neutrino. The pairs { 1, e }, { e, 1 }, and { e, e } correspond to the muon. 

Compare the symmetries of the muon pairs to the symmetries of the first 
generation fermion particles. 

The pair { e, e } should correspond to the e electron. 

The other two muon pairs have a symmetry group S2, which is 1/3 the size 
of the color symmetry group S3 which gives the up and down quarks their 
mass of 312.75 MeV. 

Therefore the mass of the muon should be the sum of 
• the { e, e } electron mass and 
• the { 1, e }, { e, 1 } symmetry mass, which is 1/3 of the up or down 

quark mass. 
Therefore, mmu = 104.76 MeV . 

According to the 1998 Review of Particle Physics of the Particle Data 
Group, the experimental muon mass is about 105.66 MeV. 

Note that all pairs corresponding to the muon and the mu-neutrino are 
colorless. 
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The red, blue and green strange quark each corresponds to the 3 pairs 
involving 1 and ie, je, or ke. 

The red strange quark is defined as the three pairs 1 and i, because i is the 
red down quark.Its mass should be the sum of two parts: 

• the { i, i } red down quark mass, 312.75 MeV, and 
• the product of the symmetry part of the muon mass, 104.25 MeV, 

times the graviton factor. 

Unlike the first generation situation, massive second and third generation 
leptons can be taken, by both of the colorless gravitons that may carry 
electric charge, into massive particles. Therefore the graviton factor for the 
second and third generations is 6/2 = 3. 

Therefore the symmetry part of the muon mass times the graviton factor 3 is 
312.75 MeV, and the red strange quark constituent mass is 

ms = 312.75 MeV + 312.75 MeV = 625.5 MeV 

 
 There is an interesting alternative way, due to G. Sardin, to calculate the Muon mass:
 
Since the Second-Generation Muon can be regarded as a pair ( o , * ) of Octonions, 
if you regard o as a point corresponding to the 0.511 MeV mass of an Electron, 
and if you regard * as the space of a 1-dim harmonic oscillator about o , 
then you can calculate the Muon mass as 
the n = 1 Schroedinger equation quantum number E(1) 
plus the base mass V = m c^2 = Electron mass = 0.511 MeV represented by o .
The calculation, based on work of G. Sardin at www.terra.es/personal/gsardin/ , is: 
E(1) =  (3/2) ( h c m c^2 / 2 pi q^2 ) = (3/2) ( hbar c / q^2 ) x ( m c^2)  = 
= (3/2) ( 1.054 x 10^(-27) x 3 x 10^10 / 4.8 x 10^(-10) x 4.8 x 10^(-10) ) x m c^2 =
= 205.9 x m c^2 = 205.9 x 0.511 MeV = 105.22 MeV
Therefore, by this interesting Sardin-type calculation method, 
the Muon mass is calculated to be 105.22 MeV + 0.511 MeV = 105.73 MeV 
 
Note that it is not so easy to apply this method directly to the Tauon, 
as its Octonion triple structure is not so easy to represent 
in terms of a 1-dim harmonic oscillator.
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The blue strange quarks correspond to the three pairs involving j, the green 
strange quarks correspond to the three pairs involving k, and their masses are 
determined similarly. 

The charm quark corresponds to the other 51 pairs. Therefore, the mass of 
the red charm quark should be the sum of two parts: 

• the { i, i }, red up quark mass, 312.75 MeV; and 
• the product of the symmetry part of the strange quark mass, 312.75 

MeV, and the charm to strange octonion number factor 51/9, which 
product is 1,772.25 MeV. 

Therefore the red charm quark constituent mass is 

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV 

The blue and green charm quarks are defined similarly, and their masses are 
calculated similarly. 

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass, that 
is, it corresponds to the conventional pole mass plus 312.8 MeV. 

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a 
conventional pole mass of 1.78 GeV. 

The 1996 Particle Data Group Review of Particle Physics gives a range for 
the Charm Quark pole mass from 1.2 to 1.9 GeV. 

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 2 
GeV is about 0.39, which is somewhat lower than the teoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV gives an MSbar 1-
loop mass of 1.6 GeV, evaluated at about 2 GeV. 

These results when added up give a total mass of second generation fermion 
particles: 

Sigmaf2 = 32.9 GeV 
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Higgs and W-boson Masses 

As with forces strengths, the calculations produce ratios of masses, so that 
only one mass need be chosen to set the mass scale. 

In the E8 model, the value of the fundamental mass scale vacuum 
expectation value v = <PHI> of the Higgs scalar field is set to be the sum of 
the physical masses of the weak bosons, W+, W-, and Z0, 

whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 

and so that the electron mass will then be 0.5110 MeV. 

The relationship between the Higgs mass and v is given by the Ginzburg-
Landau term from the Mayer Mechanism as 

(1/4) Tr ( [ PHI , PHI ] - PHI )^2 

or, in the notation of hep-ph/9806009 by Guang-jiong Ni 

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 

where the Higgs mass M_H = sqrt( 2 sigma ) 

Ni says: "... the invariant meaning of the constant lambda in the Lagrangian 
is not the coupling constant, the latter will change after quantization ... The 
invariant meaning of lambda is nothing but the ratio of two mass scales: 

lambda = 3 ( M_H / PHI )^2 

which remains unchanged irrespective of the order ...". 

Since <PHI>^2 = v^2, and assuming at tree-level that lambda = 1 ( a value 
consistent with the Higgs Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-
ph/0311165 ), we have, at tree-level 

M_H^2 / v^2 = 1 / 3 
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In the E8 model, the fundamental mass scale vacuum expectation value v of 
the Higgs scalar field is the fundamental mass parameter that is to be set to 
define all other masses by the mass ratio formulas of the model and 

v is set to be 252.514 GeV 

 so that 

M_H = v /sqrt(3) = 145.789 GeV 

  

To get W-boson masses, denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) by W+, W-, 
and W0, corresponding to the massive physical weak bosons W+, W-, and 
Z0. 

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-
antiquark pair, so that the total mass of the triplet { W+, W-, W0 } at the 
electroweak unification is equal to the total mass of a T - Tbar pair, 259.031 
GeV. 

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar, which 
carries the Higgs mechanism by which the W0 becomes the physical Z0, so 
that the total mass of the triplet { W+, W-, Z0 } is equal to the vacuum 
expectation value v of the Higgs scalar field, v = 252.514 GeV. 

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-
sphere S^3. The Hopf fibration of S^3 as 

S^1 --> S^3 --> S^2 

gives a decomposition of the W bosons into the neutral W0 corresponding to 
S^1 and the charged pair W+ and W- corresponding to S^2. 

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3. 

• The unit sphere S^3 in R^4 is normalized by 1 / 2. 
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• The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
• The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ). 

The ratio of the sum of the W+ and W- masses to the W0 mass should then 
be 

(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993 

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, the total 
mass of a T - Tbar pair, and the charged weak bosons have equal mass, we 
have 

 M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV. 

  

The charged W+/- neutrino-electron interchange must be symmetric with the 
electron-neutrino interchange, so that the absence of right-handed neutrino 
particles requires that the charged W+/- SU(2) weak bosons act only on left-
handed electrons. 

Each gauge boson must act consistently on the entire Dirac fermion particle 
sector, so that the charged W+/- SU(2) weak bosons act only on left-handed 
fermion particles of all types. 

The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac 
fermions, and so is not restricted to left-handed fermions, but also has a 
component that acts on both types of fermions, both left-handed and right-
handed, conserving parity. 

However, the neutral W0 weak bosons are related to the charged W+/- weak 
bosons by custodial SU(2) symmetry, so that the left-handed component of 
the neutral W0 must be equal to the left-handed (entire) component of the 
charged W+/-. 

Since the mass of the W0 is greater than the mass of the W+/-, there remains 
for the W0 a component acting on both types of fermions. 

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions and 

(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions. 
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If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted 
by K, 

and if the strength of the W+/- charged weak force (and of the custodial 
SU(2) symmetry) is denoted by T, 

then the W0 neutral weak interaction can be written as W0L = T + K and 
W0LR = K. 

Since the W0 acts as W0L with respect to the parity violating SU(2) weak 
force 

and as W0LR with respect to the parity conserving U(1) electromagnetic 
force of the U(1) subgroup of SU(2), the W0 mass mW0 has two 
components: 

the parity violating SU(2) part mW0L that is equal to M_W+/- 

the parity conserving part M_W0LR that acts like a heavy photon. 

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, and as M_W0L = 
M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV. 

Denote by *alphaE = *e^2 the force strength of the weak parity conserving 
U(1) electromagnetic type force that acts through the U(1) subgroup of 
SU(2). 

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was 
calculated above using the volume V(S^1) of an S^1 in R^2, normalized by 
1 / sqrt( 2 ). 

The *alphaE force is part of the SU(2) weak force whose strength alphaW = 
w^2 was calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ). 

Also, the electromagnetic force strength alphaE = e^2 was calculated above 
using a 4-dimensional spacetime with global structure of the 4-torus T^4 
made up of four S^1 1-spheres, 
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while the SU(2) weak force strength alphaW = w^2 was calculated above 
using two 2-spheres S^2 x S^2, each of which contains one 1-sphere of the 
*alphaE force. 

Therefore 

• *alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ), 
• *e = e / (4th root of 6) = e / 1.565 , 

and the mass mW0LR must be reduced to an effective value M_W0LReff = 
M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV for the *alphaE force to act 
like an electromagnetic force in the E8 model: 

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0, 

where the physical effective neutral weak boson is denoted by Z0. 

Therefore, the correct E8 model values for weak boson masses and the 
Weinberg angle theta_w are: 

M_W+ = M_W- = 80.326 GeV; 

M_Z0 = 80.326 + 11.536 = 91.862 GeV; 

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 
0.235. 

Radiative corrections are not taken into account here, and may change these 
tree-level values somewhat. 

  

  

 



 91 

Kobayashi-Maskawa Parameters 

  

The Kobayashi-Maskawa parameters are determined in terms of the sum of 
the masses of the 30 first-generation fermion particles and antiparticles, 
denoted by Smf1 = 7.508 GeV, 

and the similar sums for second-generation and third-generation fermions, 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 

The reason for using sums of all fermion masses (rather than sums of quark 
masses only) is that all fermions are in the same spinor representation of 
Spin(8), and the Spin(8) representations are considered to be fundamental. 

The following formulas use the above masses to calculate Kobayashi-
Maskawa parameters: 

• phase angle d13 = 70.529 degrees 
• sin(alpha) = s12 = 

[me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
0.222198 

• sin(beta) = s13 = 
[me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2]) = 
0.004608 

• sin(*gamma) = 
[mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2]) 

• sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886 

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to 
the second generation and not all the way to the first generation, so that the 
end product of an s23 transition has a greater available energy than s12 or 
s13 transitions by a factor of Smf2 / Smf1 . 

Since the width of a transition is proportional to the square of the modulus of 
the relevant KM entry and the width of an s23 transition has greater 
available energy than the s12 or s13 transitions by a factor of Smf2 / Smf1 

the effective magnitude of the s23 terms in the KM entries is increased by 
the factor sqrt( Smf2 /Smf1 ) . 
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The Chau-Keung parameterization is used, as it allows the K-M matrix to be 
represented as the product of the following three 3x3 matrices: 

   

 
      1                            0                           0 
  
      0                       cos(gamma)          sin(gamma) 
  
      0                       -sin(gamma)          cos(gamma) 

   

 
  cos(beta)                     0                      sin(beta)exp(-i d13) 
  
      0                              1                         0 
  
 -sin(beta)exp(i d13)     0                       cos(beta) 

   

 
  cos(alpha)             sin(alpha)                  0 
  
 -sin(alpha)             cos(alpha)                  0 
  
      0                              0                          1 
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The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak 
boson processes, are: 

          d                               s                                  b 
  
u     0.975                        0.222                          0.00249 -0.00388i 
  
c    -0.222 -0.000161i      0.974 -0.0000365i      0.0423 
  
t     0.00698 -0.00378i    -0.0418 -0.00086i       0.999 

  

The matrix is labelled by either (u c t) input and (d s b) output, or, as above, 
(d s b) input and (u c t) output. 

  

For Z0 neutral weak boson processes, which are suppressed by the GIM 
mechanism of cancellation of virtual subprocesses, the matrix is labelled by 
either (u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') 
output: 

        d                                  s                                  b 
  
d'    0.975                         0.222                          0.00249 -0.00388i 
  
s'   -0.222 -0.000161i       0.974 -0.0000365i      0.0423 
  
b'    0.00698 -0.00378i    -0.0418 -0.00086i        0.999 
  

  

Since neutrinos of all three generations are massless at tree level, the lepton 
sector has no tree-level K-M mixing. 
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According to a Review on the KM mixing matrix by Gilman, Kleinknecht, 
and Renk in the 2002 Review of Particle Physics: 

"... Using the eight tree-level constraints discussed below together with 
unitarity, and assuming only three generations, the 90% confidence limits on 
the magnitude of the elements of the complete matrix are 

           d                               s                               b 
  
u     0.9741 to 0.9756      0.219 to 0.226         0.00425 to 0.0048 
  
c     0.219 to 0.226          0.9732 to 0.9748      0.038 to 0.044 
  
t     0.004 to 0.014           0.037 to 0.044          0.9990 to 0.9993 

... The constraints of unitarity connect different elements, so choosing a 
specific value for one element restricts the range of others. ... The phase d13 
lies in the range 0 < d13 < 2 pi, with non-zero values generally breaking CP 
invariance for the weak interactions. ... Using tree-level processes as 
constraints only, the matrix elements ...[ of the 90% confidence limit shown 
above ]... correspond to values of the sines of the angles of s12 = 0.2229 +/- 
0.0022, s23 = 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use the 
loop-level processes discussed below as additional constraints, the sines of 
the angles remain unaffected, and the CKM phase, sometimes referred to as 
the angle gamma = phi3 of the unitarity triangle ... is restricted to d13 = ( 
1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or 
differences of rates are all proportional to the product of CKM factors ... s12 
s13 s23 c12 c13^2 c23 sind13. This is just twice the area of the unitarity 
triangle. ... All processes can be quantitatively understood by one value of 
the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 
degrees from the overall fit is consistent with the value from the CP-
asymmetry measurements of 26 +/- 4 degrees. The invariant measure of CP 
violation is J = ( 3.0 +/- 0.3) x 10^(-5). ... From a combined fit using the 
direct measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 
0.0071 +/- 0.0008 , Im Vtd = -0.0032 +/- 0.0004 ... Constraints... on the 
position of the apex of the unitarity triangle following from | Vub | , B 
mixing, epsilon, and sin2beta. ...". 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only 
source of CP violation is the Kobayashi-Maskawa (KM) phase ... The study 
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of CP violation is, at last, experiment driven. ... The CKM matrix provides a 
consistent picture of all the measured flavor and CP violating processes. ... 
There is no signal of new flavor physics. ... Very likely, the KM mechanism 
is the dominant source of CP violation in flavor changing processes. ... The 
result is consistent with the SM predictions. ...". 
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  Neutrino Mixing

Consider the three generations of neutrinos: 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t 
and three neutrino mass states: nu_1 ; nu_2 : nu_3 
and 
the division of 8-dimensional spacetime into 
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino 
whose propagation begins and ends in CP2 internal symmetry space,
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
Physics Model the mass of nu_3 is zero at tree-level 
but it picks up a first-order correction propagating 
entirely through internal symmetry space by 
merging with an electron through the weak and electromagnetic forces, 
effectively acting not merely as a point 
but 
as a point plus an electron loop at both beginning and ending points
so 
the first-order corrected mass of nu_3 is given by 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component 
of the neutrino mixing matrix 
so that
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
       = 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
       = 7.35 / 137 = 5.4 x 10^(-2) eV. 
Note that the neutrino-plus-electron loop can be anchored 
by weak force action through any of the 6 first-generation quarks 
at each of the beginning and ending points, and that the 
anchor quark at the beginning point can be different from 
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings. 

The intermediate mass state nu_2 corresponds to a neutrino 
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in physical Minkowski spacetime, 
thus having only one point (either beginning or ending) lying 
in CP2 internal symmetry space where it can act not merely 
as a point but as a point plus an electron loop. 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 

Frank Dodd (Tony) Smith, Jr. - March 2012:
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of nu_2 is zero at tree-level 
but it picks up a first-order correction at only one (but not both) 
of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that 
the first-order corrected mass of nu_2 is less than 
the first-order corrected mass of nu_3 by a factor of 6,  
so 
the first-order corrected mass of nu_2 is 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
       = 9 x 10^(-3)eV. 

The low mass state nu_1 corresponds to a neutrino 
whose propagation begins and ends in physical Minkowski spacetime.  
thus having only one anchoring to CP2 interna symmetry space. 
According to E8 Physics the mass of nu_1 is zero at tree-level 
but it has only 1 possible anchoring to CP2 
as opposed to the 36 different possible anchorings for nu_3 first-order corrections
or the 6 different possible anchorings for nu_2 first-order corrections
so that 
the first-order corrected mass of nu_1 is less than 
the first-order corrected mass of nu_2 by a factor of 6,  
so 
the first-order corrected mass of nu_1 is 
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6 
       = 1.5 x 10^(-3)eV. 

Therefore: 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
                                     = ( 2916 - 81 ) x 10^(-6) eV^2 = 
                                     = 2.8 x 10^(-3) eV^2 

and 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
                                     = ( 81 - 2 ) x 10^(-6) eV^2 = 
                                     = 7.9 x 10^(-5) eV^2 

The 3 × 3 unitary neutrino mixing matrix neutrino mixing matrix U  

             nu_1                     nu_2                nu_3 

nu_e          Ue1                      Ue2                 Ue3

nu_m          Um1                      Um2                 Um3

nu_t          Ut1                      Ut2                 Ut3

can be parameterized (based on the 2010 Particle Data Book) 
by 3 angles and 1 Dirac CP violation phase
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          c12 c13                        s12 c13                       s13 e−id

 U =    − s12 c23 − c12 s23 s13 eid      c12 c23 − s12 s23 s13 eid     s23 c13

          s12 s23 − c12 c23 s13 eid    − c12 s23 − s12 c23 s13 eid     c23 c13

 
where cij = cos(theta_ij) , sij = sin(theta_ij) 
 
The angles are 

theta_23 = pi/4 = 45 degrees  
because 
nu_3 has equal components of nu_m and nu_t so 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
notation, mixing angle theta_23 = pi/4 
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23) 

theta_13 = 9.594 degrees = asin(1/6)  
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees  
because 
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points 
that are in the physical spacetime where massless nu_e lives 
so that cos(theta_12) = 0.866 = sqrt(3)/2 

d = 70.529 degrees is the Dirac CP violation phase 
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
This is because the neutrino mixing matrix has 3-generation structure 
and so has the same phase structure as the KM quark mixing matrix 
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees
The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):
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Then we have for the neutrino mixing matrix:

             nu_1                           nu_2                         nu_3 

nu_e         0.866 x 0.986                  0.50 x 0.986                 0.167 x e-id

nu_m        -0.5 x 0.707                    0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

nu_t         0.5 x 0.707                   -0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.167 e-id

nu_m        -0.354                          0.612                        0.697
            -0.102 eid                     -0.059 eid

nu_t         0.354                         -0.612                        0.697
            -0.102 eid                     -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
and  .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.354                          0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

nu_t         0.354                         -0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

for a result of 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697

nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

which is consistent with the approximate experimental values of mixing angles 
shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson 
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             nu_1                           nu_2                         nu_3 

nu_e         0.85                           0.53                         0

nu_m        -0.37                           0.60                         0.71

nu_t         0.37                          -0.60                         0.71

if the matrix is modified by taking into account 
the March 2012 results from Daya Bay observing non-zero theta_13 = 9.54 degrees. 

 

shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson 
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Dark Energy : Dark Matter : Ordinary Matter 

Gravity and the Cosmological Constant come from the MacDowell-
Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) 
Conformal Group, which is made up of: 

• 3 Rotations; 
• 3 Boosts; 
• 4 Translations; 
• 4 Special Conformal transformations; and 
• 1 Dilatation. 

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira: 

"... If the fundamental spacetime symmetry of the laws of 
Physics is that given by the de Sitter instead of the Poincare 
group, the P-symmetry of the weak cosmological-constant limit 
and the Q-symmetry of the strong cosmological-constant limit 
can be considered as limiting cases of the fundamental 
symmetry. ...  

... N ...[ is the space ]... whose geometry is gravitationally 
related to an infinite cosmological constant ...[and]... is a 4-
dimensional cone-space in which ds = 0, and whose group of 
motion is Q. Analogously to the Minkowski case, N is also a 
homogeneous space, but now under the kinematical group Q, 
that is, N = Q/L [ where L is the Lorentz Group of Rotations 
and Boosts ]. In other words, the point-set of N is the point-set 
of the special conformal transformations. 

Furthermore, the manifold of Q is a principal bundle P(Q/L,L), 
with Q/L = N as base space and L as the typical fiber. The 
kinematical group Q, like the Poincare group, has the Lorentz 
group L as the subgroup accounting for both the isotropy and 
the equivalence of inertial frames in this space. However, the 
special conformal transformations introduce a new kind of 
homogeneity. Instead of ordinary translations, all the points of 
N are equivalent through special conformal transformations. ... 
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... Minkowski and the cone-space can be considered as dual to 
each other, in the sense that their geometries are determined 
respectively by a vanishing and an infinite cosmological 
constants. The same can be said of their kinematical group of 
motions: P is associated to a vanishing cosmological constant 
and Q to an infinite cosmological constant. 

The dual transformation connecting these two geometries is the 
spacetime inversion x^u -> x^u / sigma^2 . Under such a 
transformation, the Poincare group P is transformed into the 
group Q, and the Minkowski space M becomes the cone-space 
N. The points at infinity of M are concentrated in the vertex of 
the cone-space N, and those on the light-cone of M becomes the 
infinity of N. It is interesting to notice that, despite presenting 
an infinite scalar curvature, the concepts of space isotropy and 
equivalence between inertial frames in the cone-space N are 
those of special relativity. The difference lies in the concept of 
uniformity as it is the special conformal transformations, and 
not ordinary translations, which act transitively on N. ..." 

• Since the Cosmological Constant comes from the 10 Rotation, Boost, 
and Special Conformal generators of the Conformal Group Spin(2,4) 
= SU(2,2), the fractional part of our Universe of the Cosmological 
Constant should be about 10 / 15 = 67%. 

• Since Black Holes, including Dark Matter Primordial Black Holes, are 
curvature singularities in our 4-dimensional physical spacetime, and 
since Einstein-Hilbert curvature comes from the 4 Translations of the 
15-dimensional Conformal Group Spin(2,4) = SU(2,2) through the 
MacDowell-Mansouri Mechanism (in which the generators 
corresponding to the 3 Rotations and 3 Boosts do not propagate), the 
fractional part of our Universe of Dark Matter Primordial Black Holes 
should be about 4 / 15 = 27%. 

• Since Ordinary Matter gets mass from the Higgs mechanism which is 
related to the 1 Scale Dilatation of the 15-dimensional Conformal 
Group Spin(2,4) = SU(2,2), the fractional part of our universe of 
Ordinary Matter should be about 1 / 15 = 6%. 

Therefore, our Flat Expanding Universe should, according to the cosmology 
of the model, have (without taking into account any evolutionary changes 
with time) roughly: 
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• 67% Cosmological Constant 
• 27% Dark Matter - possilbly primordial stable Planck mass black 

holes 
• 6% Ordinary Matter 

  

As Dennnis Marks pointed out to me, since density rho is proportional to 
(1+z)^3(1+w) for red-shift factor z and a constant equation of state w: 

• w = -1 for /\ and the average overall density of /\ Dark Energy remains 
constant with time and the expansion of our Universe; and 

• w = 0 for nonrelativistic matter so that the overall average density of 
Ordinary Matter declines as 1 / R^3 as our Universe expands; and 

• w = 0 for primordial black hole dark matter - stable Planck mass black 
holes - so that Dark Matter also has density that declines as 1 / R^3 as 
our Universe expands; 

so that the ratio of their overall average densities must vary with time, or 
scale factor R of our Universe, as it expands. 

Therefore, the above calculated ratio 0.67 : 0.27 : 0.06 is valid only for a 
particular time, or scale factor, of our Universe. 

When is that time ? Further, what is the value of the ratio NOW ? 

Since WMAP observes Ordinary Matter at 4% NOW, the time WHEN 
Ordinary Matter was 6% would be at redshift z such that 1 / (1+z)^3 = 0.04 / 
0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. To translate 
redshift into time, in billions of years before present, or Gy BP, use this chart 

 



 104 

from a www.supernova.lbl.gov file SNAPoverview.pdf. to see that the time 
WHEN Ordinary Matter was 6% would have been a bit over 2 billion years 
ago, or 2 Gy BP. 

 

In the diagram, there are four Special Times in the history of our Universe: 

• the Big Bang Beginning of Inflation (about 13.7 Gy BP); 
• the End of Inflation = Beginning of Decelerating Expansion 

(beginning of green line also about 13.7 Gy BP); 
• the End of Deceleration (q=0) = Inflection Point = Beginning of 

Accelerating Expansion (purple vertical line at about z = 0.587 and 
about 7 Gy BP). According to a hubblesite web page credited to Ann 
Feild, the above diagram "... reveals changes in the rate of expansion 
since the universe's birth 15 billion years ago. The more shalow the 
curve, the faster the rate of expansion. The curve changes noticeably 
about 7.5 billion years ago, when objects in the universe began flying 
apart as a faster rate. ...". According to a CERN Courier web page: "... 
Saul Perlmutter, who is head of the Supernova Cosmology Project ... 
and his team have studied altogether some 80 high red-shift type Ia 
supernovae. Their results imply that the universe was decelerating for 
the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". According to astro-ph/0106051 
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by Michael S. Turner and Adam G. Riess: "... current supernova data 
... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 provides direct 
evidence for an early phase of slowing expansion if the dark energy is 
a cosmological constant ...". 

• the Last Intersection of the Accelerating Expansion of our Universe 
with Linear Expansion (green line) from End of Inflation (first 
interesection) through Inflection Point (second intersection, at purple 
vertical line at about z = 0.587 and about 7 Gy BP) to the Third 
Intersection (at red vertical line at z = 0.145 and about 2 Gy BP), 
which is also around the times of the beginning of the Proterozoic Era 
and Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, 
a Snowball Earth, and the start of the Oklo fission reactor. 2 Gy is also 
about 10 Galactic Years for our Milky Way Galaxy and is on the 
order of the time for the process of a collision of galaxies. 

Those four Special Times define four Special Epochs: 

• The Inflation Epoch, beginning with the Big Bang and ending with the 
End of Inflation. The Inflation Epoch is described by Zizzi Quantum 
Inflation ending with Self-Decoherence of our Universe ( see gr-
qc/0007006 ). 

• The Decelerating Expansion Epoch, beginning with the Self-
Decoherence of our Universe at the End of Inflation. During the 
Decelerating Expansion Epoch, the Radiation Era is succeeded by the 
Matter Era, and the Matter Components (Dark and Ordinary) remain 
more prominent than they would be under the "standard norm" 
conditions of Linear Expansion. 

• The Early Accelerating Expansion Epoch, beginning with the End of 
Deceleration and ending with the Last Intersection of Accelerating 
Expansion with Linear Expansion. During Accelerating Expansion, 
the prominence of Matter Components (Dark and Ordinary) declines, 
reaching the "standard norm" condition of Linear Expansion at the 
end of the Early Accelerating Expansion Epoch at the Last 
Intersection with the Line of Linear Expansion. 

• The Late Accelerating Expansion Epoch, beginning with the Last 
Intersection of Accelerating Expansion and continuing forever, with 
New Universe creation happening many times at Many Times. During 
the Late Accelerating Expansion Epoch, the Cosmological Constant /\ 
is more prominent than it would be under the "standard norm" 
conditions of Linear Expansion. 
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NOW happens to be about 2 billion years into the Late Accelerating 
Expansion Epoch. 
What about Dark Energy : Dark Matter : Ordinary Matter NOW ? 

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved 
during the past 2 Gy, a rough estimate analysis would be: 

• /\ and CDM would be effectively created during expansion in their 
natural ratio 67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 
5 / 7 and 2 / 7, respectively; 

• CDM Black Hole decay would be ignored; and 
• pre-existing CDM Black Hole density would decline by the same 1 / 

R^3 factor as Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18. 

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM 
excess 0.27 - 0.18 = 0.09 should be summed to get a total first-order excess 
of 0.11, which in turn should be distributed to the /\ and CDM factors in 
their natural ratio 67 : 27, producing, for NOW after 2 Gy of expansion: 

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21 

for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for 
NOW of  

0.75 : 0.21 : 0.04 

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to 
me to be substantially consistent with the cosmology of the E8 model. 
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Pion Mass 

The quark content of a charged pion is a quark - antiquark pair: either Up 
plus antiDown or Down plus antiUp. Experimentally, its mass is about 
139.57 MeV. 

The quark is a Naked Singularity Kerr-Newman Black Hole, with 
electromagnetic charge e and spin angular momentum J and constituent 
mass M 312 MeV, such that e^2 + a^2 is greater than M^2 (where a = J / 
M). 

The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with 
electromagnetic charge e and spin angular momentum J and constituent 
mass M 312 MeV, such that e^2 + a^2 is greater than M^2 (where a = J / 
M). 

According to General Relativity, by Robert M. Wald (Chicago 1984) page 
338 [Problems] ... 4. ...: 

"... Suppose two widely separated Kerr black holes with 
parameters ( M1 , J1 ) and ( M2 , J2 ) initially are at rest in an 
axisymmetric configuration, i.e., their rotation axes are aligned 
along the direction of their separation.  

Assume that these black holes fall together and coalesce into a 
single black hole. 

Since angular momentum cannot be radiated away in an 
axisymmetric spacetime, the final black hole will have 
momentum J = J1 + J2. ...". 

The neutral pion produced by the quark - antiquark pair would have zero 
angular momentum, thus reducing the value of e^2 + a^2 to e^2 . 

For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, 
Thorne, and Wheeler, Gravitation (Freeman 1972), page 883) so that M^2 = 
4 e^2 is greater than e^2 for the electron. In other words, the angular 
momentum term a^2 is necessary to make e^2 + a^2 greater than M^2 so 
that the electron can be seen as a Kerr-Newman naked singularity. 
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Since the magnitude of electromagnetic charge of each quarks or antiquarks 
less than that of an electron, and since the mass of each quark or antiquark 
(as well as the pion mass) is greater than that of an electron, and since the 
quark - antiquark pair (as well as the pion) has angular momentum zero, the 
quark - antiquark pion has M^2 greater than e^2 + a^2 = e^2. 

( Note that color charge, which is nonzero for the quark and the antiquark 
and is involved in the relation M^2 less than sum of spin-squared and 
charges-squared by which quarks and antiquarks can be see as Kerr-
Newman naked singularities, is not relevant for the color-neutral pion. ) 

Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer 
Event Horizon = Ergosphere at r = 2M ( the Inner Event Horizon is only the 
origin at r = 0 ) as shown in this image 

  

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) 
in which the Ergosphere is white, the Outer Event Horizon is red, the Inner 
Event Horizon is green, and the Ring Singularity is purple. In the case of the 
pion, the white and red surfaces coincide, and the green surface is only a 
point at the origin. 
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According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the 
Development of Numerical Evolution Codes for General Relativity (see also 
a 2005 update): 

"... The black hole event horizon associated with ... slightly 
broken ... degeneracy [ of the axisymmetric configuration ]... 
reveals new features not seen in the degenerate case of the 
head-on collision ... If the degeneracy is slightly broken, the 
individual black holes form with spherical topology but as they 
approach, tidal distortion produces two sharp pincers on each 
black hole just prior to merger.  

... Tidal distortion of approaching black holes ... 

 

... Formation of sharp pincers just prior to merger .. 
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... toroidal stage just after merger ... 

 

At merger, the two pincers join to form a single ... toroidal 
black hole. 

The inner hole of the torus subsequently [ begins to] close... up 
(superluminally) ... [ If the closing proceeds to completion, it 
]... produce[s] first a peanut shaped black hole and finally a 
spherical black hole. ...". 

In the physical case of quark and antiquark forming a pion, the toroidal 
black hole remains a torus. The torus is an event horizon and therefore is not 
a 2-spacelike dimensional torus, but is a (1+1)-dimensional torus with a 
timelike dimension. 

The effect is described in detail in Robert Wald's book General Relativity 
(Chicago 1984). It can be said to be due to extreme frame dragging, or to 
timelike translations becoming spacelike as though they had been Wick 
rotated in Complex SpaceTime. 

As Hawking and Ellis say in The LargeScale Structure of Space-Time 
(Cambridge 1973): 

"... The surface r = r+ is ... the event horizon ... and is a null 
surface ...  
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... On the surface r = r+ .... the wavefront corresponding to a 
point on this surface lies entirely within the surface. ...". 

  

A (1+1)-dimensional torus with a timelike dimension can carry a Sine-
Gordon Breather, and the soliton and antisoliton of a Sine-Gordon Breather 
correspond to the quark and antiquark that make up the pion. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture 
paper Classical Lumps and their Quantum Descendants (1975), reprinted in 
his book Aspects of Symmetry (Cambridge 1985), where Coleman writes 
the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ): 

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

and Coleman says: 

"... We see that, in classical physics, B is an irrelevant 
parameter: if we can solve the sine-Gordon equation for any 
non-zero B, we can solve it for any other B. The only effect of 
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changing B is the trivial one of changing the energy and 
momentum assigned to a given soluition of the equation. This is 
not true in quantum physics, becasue the relevant object for 
quantum physics is not L but [ eq. 4.4 ]  

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

An other way of saying the same thing is to say that in quantum 
physics we have one more dimensional constant of nature, 
Planck's constant, than in classical physics. ... the classical 
limit, vanishingf hbar, is exactly the same as the small-coupling 
limit, vanishing B ... from now on I will ... set hbar equal to 
one. ... 

... the sine-Gordon equation ...[ has ]... an exact periodic 
solution ...[ eq. 4.59 ]... 

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x )) 

where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 
to A. This solution has a simple physical interpretation ... a 
soliton far to the left ...[ and ]... an antisoliton far to the right. 
As sin( w t ) increases, the soliton and antisoliton mover farther 
apart from each other. When sin( w t ) passes thrpough one, 
they turn around and begin to approach one another. As sin( w t 
) comes down to zero ... the soliton and antisoliton are on top of 
each other ... when sin( w t ) becomes negative .. the soliton and 
antisoliton have passed each other. ...[ 
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This stereo image of a Sine-Gordon Breather was generated by 
the program 3D-Filmstrip for Macintosh by Richard Palais. 
You can see the stereo with red-green or red-cyan 3D glasses. 
The program is on the WWW at 
http://rsp.math.brandeis.edu/3D-Filmstrip. The Sine-Gordon 
Breather is confined in space (y-axis) but periodic in time (x-
axis), and therefore naturally lives on the (1+1)-dimensional 
torus with a timelike dimension of the Event Horizon of the 
pion. ...] 

... Thus, Eq. (4.59) can be thought of as a soliton and an 
antisoliton oscillation about their common center-of-mass. For 
this reason, it is called 'the doublet [ or Breather ] solution'. ... 
the energy of the doublet ...[ eq. 4.64 ] 

E = 2 M sqrt( 1 - ( w^2 / A ) ) 

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 
Note that the mass of the doublet is always less than twice the 
soliton mass, as we would expect from a soltion-antisoliton 
pair. ... Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 
4114; 4130; 4138 (1974). A pedagogical review of these 
methods has been written by R. Rajaraman ( Phys. Reports 21, 
227 (1975 ... Phys. Rev. D11, 3424 (1975) ...[ Dashen, 
Hasslacher, and Neveu found that ]... there is only a single 
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series of bound states, labeled by the integer N ... The energies 
... are ... [ eq. 4.82 ] 

E_N = 2 M sin( B'^2 N / 16 ) 

where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ] 

B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) 

and M is the soliton mass. M is not given by Eq. ( 4.675 ), but 
is the soliton mass corrected by the DHN formula, or, 
equivalently, by the first-order weak coupling expansion. ... I 
have written the equation in this form .. to eliminate A, and thus 
avoid worries about renormalization conventions. Note that the 
DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... Bohr and Sommerfeld['s] ... 
quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, then an 
energy eigenstate occurs whenever [ eq. 4.66 ] 

[ Integral from 0 to T ]( dt p qdot = 2 pi N, 

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB 
formula, but it is much more general; it is always the leading 
approximation for any dynamical system ... Dashen et al 
speculate that Eq. ( 4.82 ) is exact. ... 

the sine-Gordon equation is equivalent ... to the massive 
Thirring model. This is surprising, because the massive 
Thirring model is a canonical field theory whose Hamiltonian is 
expressedin terms of fundamental Fermi fields only. Even more 
surprising, when B^2 = 4 pi , that sine-Gordon equation is 
equivalent to a free massive Dirac theory, in one spatial 
dimension. ... Furthermore, we can identify the mass term in the 
Thirring model with the sine-Gordon interaction, [ eq. 5.13 ] 

M = - ( A / B^2 ) N_m cos( B f ) 

.. to do this consistently ... we must say [ eq. 5.14 ] 

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi ) 
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....[where]... g is a free parameter, the coupling constant [ for 
the Thirring model ]... Note that if B^2 = 4 pi , g = 0 , and the 
sine-Gordon equation is the theory of a free massive Dirac 
field. ... It is a bit surprising to see a fermion appearing as a 
coherent state of a Bose field. Certainly this could not happen 
in three dimensions, where it would be forbidden by the spin-
statistics theorem. However, there is no spin-statistics theorem 
in one dimension, for the excellent reason that there is no spin. 
... the lowest fermion-antifermion bound state of the massive 
Thirring model is an obvious candidate for the fundamental 
meson of sine-Gordon theory. ... equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 
This is precisely the point where the Thirring model interaction 
switches from attractive to repulsive. ... these two theories ... 
the massive Thirring model .. and ... the sine-Gordon equation 
... define identical physics. ... I have computed the predictions 
of ...[various]... approximation methods for the ration of the 
soliton mass to the meson mass for three values of B^2 : 4 pi 
(where the qualitative picture of the soliton as a lump totally 
breaks down), 2 pi, and pi . At 4 pi we know the exact answer  
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... I happen to know the exact answer for 2 pi, so I have 
included this in the table. ... 

       Method                                  B^2 = pi        B^2 = 2 pi         B^2 = 4 pi 
  
       Zeroth-order weak coupling 
       expansion eq2.13b                    2.55               1.27                   0.64 
  
       Coherent-state variation            2.55              1.27                   0.64 
  
       First-order weak 
       coupling expansion                    2.23              0.95                  0.32 
  
       Bohr-Sommerfeld eq4.64          2.56              1.31                  0.71 
  
       DHN formula eq4.82                 2.25              1.00                  0.50 
  
       Exact                                            ?                 1.00                  0.50 

   

...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the 
lump ... of sine-Gordon theory ... frequently called 'soliton...' in 
the literature ... [ Zeroth-order is the classical case, or classical 
limit. ] ... 

... Coherent-state variation always gives the same result as the 

... Zeroth-order weak coupling expansion ... . 

The ... First-order weak-coupling expansion ... explicit formula 
... is ( 8 / B^2 ) - ( 1 / pi ). ...". 

  

Note that, using the VoDou Physics constituent mass of the Up and Down 
quarks and antiquarks, about 312.75 MeV, as the soliton and antisoliton 
masses, and setting B^2 = pi and using the DHN formula, the mass of the 
charged pion is calculated to be 

( 312.75 / 2.25 ) MeV = 139 MeV 
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which is in pretty good agreement with the experimental value of about 
139.57 MeV. 

Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring 
coupling constant g = 3 pi ) the special value that gives the pion mass ? 

Because B^2 = pi is where the First-order weak coupling expansion 
substantially coincides with the ( probably exact ) DHN formula. 

In other words, the physical quark - antiquark pion lives where the first-
order weak coupling expansion is exact. 

Near the end of his article, Coleman expressed "Some opinions": 

"... This has been a long series of physics lectures with no 
reference whatsoever to experiment. This is embarrassing.  

... Is there any chance that the lump will be more than a 
theoretical toy in our field? I can think of two possiblities. 

One is that there will appear a theory of strong-interaction 
dynamics in which hadrons are thought of as lumps, or, ... as 
systems of quarks bound into lumps. ... I am pessimistic about 
the success of such a theory. ... However, I stand ready to be 
converted in a moment by a convincing computation. 

The other possibility is that a lump will appear in a realistic 
theory ... of weak and electromagnetic interactions ... the theory 
would have to imbed the U(1)xSU(2) group ... in a larger group 
without U(1) factors ... it would be a magnetic monopole. ...". 

This description of the hadronic pion as a quark - antiquark system governed 
by the sine-Gordon - massive Thirring model should dispel Coleman's 
pessimism about his first stated possibility and relieve his embarrassment 
about lack of contact with experiment. 

As to his second stated possibility, very massive monopoles related to SU(5) 
GUT are still within the realm of possible future experimental discoveries. 
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Further material about the sine-Gordon doublet Breather and the massive 
Thirring equation can be found in the book Solitons and Instantons (North-
Holland 1982,1987) by R. Rajaraman, who writes: 

"... the doublet or breather solutions ... can be used as input into 
the WKB method. ... the system is ... equivalent to the massive 
Thirring model, with the SG soliton state identifiable as a 
fermion. ... Mass of the quantum soliton ... will consist of a 
classical term followed by quantum corrections. The energy of 
the classical soliton ... is ... [ eq. 7.3 ]  

E_cl[f_sol] = 8 m^3 / L 

The quantum corrections ... to the 'soliton mass' ... is finite as 
the momentum cut-off goes to infinity and equals ( - m / pi ). 
Hence the quantum soliton's mass is [ eq. 7.10 ] 

M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L). 

The mass of the quantum antisoliton will be, by ... symmetry, 
the same as M_sol. ... 

The doublet solutions ... may be quantised by the WKB 
method. ... we see that the coupling constant ( L / m^2 ) has 
been replaced by a 'renormalised' coupling constant G ... [ eq. 
7.24 ] 

G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 )) 

... as a result of quantum corrections. ... the same thing had 
happened to the soliton mass in eq. ( 7.10 ). To leading order, 
we can write [ eq. 7.25 ] 

M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G 

... The doublet masses ... bound-state energy levels ... E = M_N, 
where ... [ eq. 7.28 ] 

M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G 
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Formally, the quantisation condition permits all integers N from 
1 to oo , but we run out of classical doublet solutions on which 
these bound states are based when N > 8 pi / G . ... The classical 
solutions ... bear the same relation to the bound-state 
wavefunctionals ... that Bohr orbits bear to hydrogen atom 
wavefunctions. ... 

Coleman ... show[ed] explicitly ... the SG theory equivalent to 
the charge-zero sector of the MT model, provided ... L / 4 pi 
m^2 = 1 / ( 1 + g / pi ) 

...[ where in Coleman's work set out above such as his eq. ( 5.14 
) , B^2 = L / m^2 ]... 

Coleman ... resurrected Skyrme's conjecture that the quantum 
soliton of the SG model may be identified with the fermion of 
the MT model. ... ". 

WHAT ABOUT THE NEUTRAL PION? 

The quark content of the charged pion is u_d or d_u , both of which are 
consistent with the sine-Gordon picture. Experimentally, its mass is 139.57 
Mev. 

The neutral pion has quark content (u_u + d_d)/sqrt(2) with two 
components, somewhat different from the sine-Gordon picture, and a mass 
of 134.96 Mev.  

The effective constituent mass of a down valence quark increases (by 
swapping places with a strange sea quark) by about DcMdquark = (Ms - 
Md) (Md/Ms)2 aw V12 = 312x0.25x0.253x0.22 Mev = 4.3 Mev. 

Similarly, the up quark color force mass increase is about 

DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 = 1777x0.022x0.253x0.22 Mev 
= 2.2 Mev. 

The color force increase for the charged pion DcMpion± = 6.5 Mev. 
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Since the mass Mpion± = 139.57 Mev is calculated from a color force sine-
Gordon soliton state, the mass 139.57 Mev already takes DcMpion± into 
account. 

For pion0 = (u_u + d_d)/ sqrt 2 , the d and _d of the the d_d pair do not swap 
places with strange sea quarks very often because it is energetically 
preferential for them both to become a u_u pair. 

Therefore, from the point of view of calculating DcMpion0, the pion0 
should be considered to be only u_u , and DcMpion0 = 2.2+2.2 = 4.4 Mev. 

If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, the theoretical estimate is 

DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) = 4.4 - 6.5 -1 
= -3.1 Mev, 

roughly consistent with the experimental value of -4.6 Mev. 
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Proton-Neutron Mass Difference 

  

According to the 1986 CODATA Bulletin No. 63, the experimental value of 
the neutron mass is 939.56563(28) Mev, and the experimental value of the 
proton is 938.27231(28) Mev. 

The neutron-proton mass difference 1.3 Mev is due to the fact that the 
proton consists of two up quarks and one down quark, while the neutron 
consists of one up quark and two down quarks. 

The magnitude of the electromagnetic energy difference mN - mP is about 1 
Mev, but the sign is wrong: mN - mP = -1 Mev, and the proton's 
electromagnetic mass is greater than the neutron's. 

The difference in energy between the bound states, neutron and proton, is 
not due to a difference between the Pre-Quantum constituent masses of the 
up quark and the down quark, which are calculated in the E8 model to be 
equal. 

It is due to the difference between the Quantum color force interactions of 
the up and down constituent valence quarks with the gluons and virtual sea 
quarks in the neutron and the proton. 

An up valence quark, constituent mass 313 Mev, does not often swap places 
with a 2.09 Gev charm sea quark, but a 313 Mev down valence quark can 
more often swap places with a 625 Mev strange sea quark. 

Therefore the Quantum color force constituent mass of the down valence 
quark is heavier by about 

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 
Mev, 

(where a(w) = 0.253 is the geometric part of the weak force strength and 
|Vds| = 0.22 is the magnitude of the K-M parameter mixing first generation 

down and second generation strange) 

 so that the Quantum color force constituent mass Qmd of the down quark is 
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Qmd = 312.75 + 4.3 = 317.05 MeV. 

Similarly, 

the up quark Quantum color force mass increase is about 

 (mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 
Mev, 

(where |Vuc| = 0.22 is the magnitude of the K-M parameter mixing first 
generation up and second generation charm) 

so that the Quantum color force constituent mass Qmu of the up quark is 

Qmu = 312.75 + 2.2 = 314.95 MeV. 

Therefore, the Quantum color force Neutron-Proton mass difference is 

 mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev. 

Since the electromagnetic Neutron-Proton mass difference is roughly mN - 
mP = -1 MeV 

the total theoretical Neutron-Proton mass difference is  

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev, 

an estimate that is fairly close to the experimental value of 1.3 Mev. 

  

  

Note that in the equation (ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev , Vds is 
a mixing of down and strange by a neutral Z0, compared to the more 
conventional Vus mixing by charged W. Although real neutral Z0 processes 
are suppressed by the GIM mechanism, which is a cancellation of virtual 
processes, the process of the equation is strictly a virtual process. 

Note also that the K-M mixing parameter |Vds| is linear. Mixing (such as 
between a down quark and a strange quark) is a two-step process, that goes 
approximately as the square of |Vds|: 
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• First the down quark changes to a virtual strange quark, producing one 
factor of |Vds|. 

• Then, second, the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately equal to 
|Vds|. 

Only the first step (one factor of |Vds|) appears in the Quantum mass 
formula used to determine the neutron mass. 

If you measure the mass of a neutron, that measurement includes a sum over 
a lot of histories of the valence quarks inside the neutron. In some of those 
histories, in my view, you will "see" some of the two valence down quarks 
in a virtual transition state that is at a time after the first action, or change 
from down to strange, and before the second action, or change back. 
Therefore, you should take into account those histories in the sum in which 
you see a strange valence quark, and you get the linear factor |Vds| in the 
above equation. 
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Planck Mass 

In the E8 model, a Planck-mass black hole is not a tree-level classical 
particle such as an electron or a quark, but a quantum entity resulting from 
the Many-Worlds quantum sum over histories at a single point in spacetime. 

Consider an isolated single point, or vertex in the lattice picture of 
spacetime. In the E8 model, fermions live on vertices, and only first-
generation fermions can live on a single vertex. (The second-generation 
fermions live on two vertices that act at our energy levels very much like 
one, and the third-generation fermions live on three vertices that act at our 
energy levels very much like one.) 

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds 
quantum sum of all possible virtual first-generation particle-antiparticle 
fermion pairs permitted by the Pauli exclusion principle to live on that 
vertex. 

Once a Planck-mass black hole is formed, it is stable in the E8 model. Less 
mass would not be gravitationally bound at the vertex. More mass at the 
vertex would decay by Hawking radiation. 

In the E8 model, a Planck-mass black hole can be formed: as the end product 
of Hawking radiation decay of a larger black hole; by vacuum fluctuation; or 
perhaps by using a pion laser. 

Since Dirac fermions in 4-dimensional spacetime can be massive (and are 
massive at low enough energies for the Higgs mechanism to act), the Planck 
mass in 4-dimensional spacetime is the sum of masses of all possible virtual 
first-generation particle-antiparticle fermion pairs permitted by the Pauli 
exclusion principle. 

There are 8 fermion particles and 8 fermion antiparticles for a total of 64 
particle-antiparticle pairs. A typical combination should have several quarks, 
several antiquarks, a few colorless quark-antiquark pairs that would be 
equivalent to pions, and some leptons and antileptons. 

Due to the Pauli exclusion principle, no fermion lepton or quark could be 
present at the vertex more than twice unless they are in the form of boson 
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pions, colorless first-generation quark-antiquark pairs not subject to the 
Pauli exclusion principle. Of the 64 particle-antiparticle pairs, 12 are pions. 

A typical combination should have about 6 pions. 

If all the pions are independent, the typical combination should have a mass 
of about .14x6 GeV = 0.84 GeV. However, just as the pion mass of .14 GeV 
is less than the sum of the masses of a quark and an antiquark, pairs of 
oppositely charged pions may form a bound state of less mass than the sum 
of two pion masses. If such a bound state of oppositely charged pions has a 
mass as small as .1 GeV, and if the typical combination has one such pair 
and 4 other pions, then the typical combination could have a mass in the 
range of 0.66 GeV. 

Summing over all 2^64 combinations, the total mass of a one-vertex 
universe should give a Planck mass roughly around 0.66 x 2^64 = 1.217 x 
10^19 GeV. 

Since each fermion particle has a corresponding antiparticle, a Planck-mass 
Black Hole is neutral with respect to electric and color charges. 

The value for the Planck mass given in the Particle Data Group's 1998 
review is 1.221 x 10^19 GeV. 
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Monster Symmetry of Local Neighborhood Physics 

Each E8 or Cl(8) only describes physics in a Local Neighborhood ( it takes 
the Algebraic Quantum Field Theory of the Generalized Hyperfinite II1 von 
Neumann Factor to describe a more global theory ). 

Consider the E8(8) root vector polytope 
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 and particularly the central 24 vertices: 

 

  

made up of 8+8+8 = 24 central vertices. 

If consider the 24-dim space generated by those 24 elements, 

and consider the 24-dimensional Leech Lattice as a lattice in that 24-dim 
space, 

and then compactify the 24-dim space by taking its quotient modulo the 
Leech Lattice, 

you get a representation of a single E8 alone, the simplest building block 
element of the full E8 model. 

According to James Lepowsky in math.QA/0706.4072: 

"... the Fischer-Griess Monster M ... was constructed by Griess 
as a symmetry group (of order about 10^54) of a remarkable 
new commutative but very, very highly nonassociative, 
seemingly ad-hoc, algebra B of dimension 196,883. ... One 
takes the torus that is the quotient of 24-dimensional Euclidean 
space modulo the Leech lattice ... The Monster is the 
automorphism group of the smallest nontrival string theory that 
nature allows ... Bosonic 26-dimensional space-time ... 
"compactified" on 24 dimensions ...". 

It is a conjecture that the Monster is also the automorphism group of the 
smallest nontrivial part of the E8 model, and that the common relationship to 
the Monster might show an equivalence of the E8 model and the 26-dim 
Bosonic String Model (with fermions from orbifolding) described at CERN-
CDS-EXT-2004-031. It might even be that both the E8 model and such 
String models are substantially equivalent to a Spin Foam model with E8(8) 
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structures organized according to the 27-dim exceptional Jordan algebra 
J3(O). 

As to possible physical meaning of such Monster symmetry of elemental E8 
model structures, consider that the order of the Monster Group is 

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 
00000  

= 

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 

or about 8 x 10^53. 

If you use positronium (electron-positron bound state of the two lowest-
nonzero-mass Dirac fermions) as a unit of mass Mep = 1 MeV, then it is 
interesting that the product of the squares of the Planck mass Mpl = 1.2 x 
10^22 MeV and W-boson mass Mw = 80,000 MeV gives ( ( Mpl/Mep )( 
Mw/Mep) )^2 = 9 x 10^53 which is roughly the Monster order. 

• The Mpl part of M may be related to Aut(Leech Lattice) = double 
cover of Co1. 

• The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18. 
• The Mw part of M may be related to Aut(Golay Code) = M24. 
• The order of M24 is 2^10.3^3.5.7.11.23 or about 2.4 x 10^8. 

If you look at the physically realistic superposition of 8 such Cells, you get 8 
copies of the Monster of total order about 6.4 x 10^54, which is roughly the 
product of the Planck mass and Higgs VEV squared: 

(1.22 x 10^22 )^2 x (2.5 x 10^5)^2 = 9 x 10^54  

  

The full 26-dimensional Lattice Bosonic String Theory, and the full E8 
model, and the full J3(O) Spin Foam model, might in that view all be 
regarded as an infinite-dimensional Affinization of the Theory of that Single 
Cell. 
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Inflation, Octonion Non-Unitarity, and Entropy and Bohm 

In his book Quaternionic Quantum Mechanics and Quantum Fields ((Oxford 
1995), Stephen L. Adler says at pages 50-52, 561: 

"... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... 
Schroedinger equation dynamics ... to conclude that ... the inner 
product < f(t) | g(t) > ... is invariant ... this proof fails in the 
octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so  

there is a]... failure of unitarity in octonionic quantum 
mechanics...". 

Conventionally, creation of the particles in our universe occurred during 
inflation with unitarity and energy conservation being due to an inflaton 
field that is addition to the fields we now observe in the Standard Model plus 
Gravity. 

In the E8 model, our present 4-dimensional physical spacetime freezes out 
from a high-energy 8-dimensional octonionic spacetime due to selection of a 
preferred quaternionic subspacetime. A question is whether the dimensional 
reduction occurs at the initial Big Bang beginning of inflation or continues 
through inflation to its end. 

If our spacetime remains octonionic 8-dimensional throughout inflation, then 
the non-associativity and non-unitarity of octonions might account for 
particle creation without the need for tapping the energy of an inflaton field. 

The non-associative structure of octonions manifests itself in interesting 
ways, such as the expansion of the 7-dim 7-sphere S7 under the Lie algebra 
bracket operation to the 28-dim Lie algebra Spin(8) that is made up of two 
S7 spheres and a 14-dim G2 Lie algebra. 

Consider that the initial Big Bang produced a particle-antiparticle pair of the 
7 charged fermions, plus the 8th fermion (neutrino) corresponding to the real 
number 1. 

In gr-qc/0007006 Paola Zizzi says: 
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"... during inflation, the universe can be described as a 
superposed state of quantum ... [ qubits ]. The self-reduction of 
the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 
Tplanck = 10^(-34) sec ] ... and corresponds to a superposed 
state of ... [ 10^19 = 2^64 qubits ]. ... ... This is also the number 
of superposed tubulins-qubits in our brain ... leading to a 
conscious event. ...". 

The number of doublings (also known as e-foldings) is also estimated by in 
astro-ph/0307459, by Banks and Fischler, who say: 

"... If the present acceleration of the universe is due to an 
asymptotically deSitter universe with small cosmological 
constant, then the number of e-foldings during inflation is 
bounded. ... The essential ingredient is that because of the UV-
IR connection, entropy requires storage space. The existence of 
a small cosmological constant restricts the available storage 
space. ... We obtain the upper bound ... N_e = 85 ... where we 
took [the cosmological constant] /\ to be of O(10^(-3) eV ). For 
the sake of comparison, the case k = 1/3 [ corresponding to the 
equation of state for a radiation-dominated fluid, such as the 
cosmic microwave background ] yields ... N_e= 65 ... This 
value for the maximum number of e-foldings is close to the 
value necessary to solve the "horizon problem". 

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of such a 
pair produced 8+8 = 16 fermions, 

then at the end of inflation such a non-unitary octonionic process would 
have produced about 2 x 16^64 = 4 x (2^4)^64 = 4 x 2^256 = 4 x 10^77 
fermion particles. 

The figure of 4 x 10^77 is similar number of particles estimated by 
considering the initial fluctuation to be a Planck mass Black Hole and the 64 
doublings to act on such Black Holes (which process can also be considered 
due to octonionic non-associativity non-unitarity). 
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Roger Penrose, in his book The Emperor's New Mind (Oxford 1989, pages 
316-317) said: 

"... in our universe ... Entropy ... increases ... Something forced 
the entropy to be low in the past. ... the low-entropy states in the 
past are a puzzle. ...". 

The Zizzi Inflation phase of our universe ends with decoherence "collapse" 
of the 2^64 Superposition Inflated Universe into Many Worlds of the Many-
Worlds Quantum Theory, only one of which Worlds is our World. 

 

In this image: 
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• the central white circle containing Llull's A-wheel is the Inflation Era 
in which everything is in Superposition; 

• the boundary of the central circle marks the decoherence/collapse at 
the End of Inflation; and 

• each line radiating from the central circle corrresponds to one 
decohered/collapsed Universe World (of course, there are many more 
lines than actually shown), only three of which are explicitly indicated 
in the image, and only one of which is Our Universe World. 

Since our World is only a tiny fraction of all the Worlds, it carries only a 
tiny fraction of the entropy of the 2^64 Superposition Inflated Universe, thus 
solving Penrose's Puzzle. 

  

Penrose (in his book The Emperor's New Mind (Oxford 1989, page 339)) 
proposed that the solution of his Puzzle might be related to Weyl Curvature, 
saying 

"... For some reason, the universe was created in a very special 
(low entropy) state, with something like the WEYL = 0 
constraint of the FRW-models imposed upon it ...". 

In the book The Dawning of Gauge Theory (Princeton 1997, pages 45,77-
81,86,120,144) Lochlainn O'Raifeartaigh said: 

"... Weyl's ... 1918 paper ... showed how a geometrical 
significance could be ascribed to the electromagnetic field ... in 
1922 ... Shroedinger ... suggested ... the flaw in the original 
Weyl theory might be removed by quantum mechanics ... the 
exponent of the non-integrable Weyl factor became quantized 
...  

... London in his 1927 paper ... establish[ed] the relation 
between Weyl's non-integrable scale factor and the gauge 
principle as it ocurs in the Hamilton-Jacobi, de Broglie and 
Schroedinger equations ... it is the complex amplitude of the de 
Broglie wave ... The fault in Weyl's original theory lay not in 
the presence of Weyl's non-integrable scale-factor but in the 
fact that it was real and applied to the metric. It should be 
converted to a phase-factor and applied to the wave-function. ... 
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Weyl's reaction ... was ... enthusiasm ... in ... 1929 ... 
electromagnetism is an accompanying phenomenon of the 
material wave-field and not of gravitation ... 

... Pauli proceeded to incorporate many of Weyl's ideas into his 
Handbuch article and by 1953 he had become an ardent 
proponent of the gauge principle ...". 

In the early 1950s, Bohm developed his theory, an elaboration of de Broglie-
Schroedinger quantum theory. 

In physics/0211012 B. G. Sidharth said: 

"... Santamato ... Phys.Rev.D. 29 (2), 216ff, 1984 ... J. Math. 
Phys. 26 (8), 2477ff, 1984 ... Phys.Rev.D 32 (10), 2615ff, 1985 
... further developed the deBroglie-Bohm formulation by 
relating the ... Quantum potential to ... Weyl's geometry ...". 

In The Anthropic Cosmological Principle (Oxford 1986, pages 446-447) 
Barrow and Tipler said: 

"... Penrose ... suggested that the Weyl curvature could be 
intimately related to the gravitational entropy of space-time ... 
Unfortunately, as yet there is no obvous candidate to use as a 
gravitational entropy Sg ...". 

As Penrose said in his book The Emperor's New Mind (Oxford 1989, pages 
210-211): 

"... REIMANN = WEYL + RICCI ... Einstein's equations 
become ... RICCI = ENERGY ...  

The Weyl tensor WEYL measures a tidal distortion of our 
sphere of freely falling particles (i.e., an initial change in shape, 
rather than in size), and the Ricci tensor RICCI measures its 
initial change in volume. ... the Weyl tensor ... is an important 
quantity. The tidal effect that is experienced in empty space is 
entirely due to WEYL. ... there are differential equations 
connecting WEYL with ENERGY, rather like the Maxwell 
equations ... a fruitful point of view is to regard WEYL as a 
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kind of gravitational analogue of the electromagnetic field 
quantity ...". 

These remarks of Penrose seem to me to justify seeing the Weyl curvature as 
a Weyl gauge quantum phase for a Bohm-type Quantum Potential, 
especially in view of my model in which the Bohm-type Quantum Potential 
comes from what is commonly viewed as a gravitational part of Bosonic 
String Theory and in which Many-Worlds gravitational superposition 
separation plays a fundamental role in Quantum Consciousness. 

Since, from the Many-Worlds point of view, the branching of the Worlds of 
our Universe as time moves forward towards the future might give a realistic 
definition of gravitational entropy Sg and since Deutsch has indicated that 
the Bohm potential can be seen to be equivalent to Many-Worlds Quantum 
theory, it seems to me that the Weyl-Schroedinger-London-Santamato 
description of the Quantum potential in terms of Weyl curvature could be 
seen as Penrose's Weyl curvature entropy. 

Moreover, the fact that the Weyl curvature WEYL is the conformal part of 
the RIEMANN tensor is interesting, and the unification of RICCI for gravity 
and WEYL for quantum potential indicate to me that Jack Sarfatti's idea that 
BOTH should have back-reaction may be correct. 

 

Another useful aspect of Bohm’s Quantum Potential is the effectiveness of 
the NonRelativistic Quark Model of hadrons, which can be explained by 
Bohm’s quantum theory applied to a fermion confined in a box, in which the 
fermion is at rest because its kinetic energy is transformed into PSI-field 
potential energy ( see quant-ph/9806023 ).  
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Angular Momentum, Mass, Magnetic Dipole Moment 

  

At T = 10^19 GeV, the Planck Mass/Energy, the Inflation Era begins. 

At T = 10^16 GeV, the SU(5) Monopole Mass/Energy ... [ According to The 
Early Universe, by G. Borner (Springer-Verlag 1988), from which book's 
Fig. 6.21 the SU(5) GUT illustration below is taken, 

"... For GUT physics monopoles are extremely interesting 
objects: they have an onion-like structure ... which contains the 
whole world of grand unified theories.  

Near the center ( about 10^(-29) cm ) there is a GUT symmetric 
vacuum. 

At about 10^(-16) cm, out to the Yukawa tail ... exp( - Mw r ), 
the field is the electroweak colour field of the (3,2,1) standard 
model, and 

at ...[10^(-15) cm]... it is made up of photons and gluons, while 

at the edge [ 10^(-13) cm ] there are fermion-antifermion pairs. 

Far beyond nuclear distances it behaves as a magnetically-
charged pole of the Dirac type. 
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This view of the GUT monopole raises the possibility that it 
may catalyze the decay of the proton ...". ]... 

SU(5) GUT Monopole formation ends and the Inflationary X-Boson Higgs 
mechanism eliminates the relic Monopoles. 

According to The Early Universe, by Kolb and Turner (1994 paperback 
edition, Adddison-Wesley, page 526): 

"... the full symmetry of the GUT cannot be manifest; if it were 
the proton would decay in 10^(-24) sec. The gauge group ... 
must be spontaneously broken to [ SU(3) x SU(2) x U(1) ]. For 
SU(5), this is accomplished by ... masses of the order of the 
unification scale for the twelve X ... gauge bosons. ...[ 

                                X color charges                 X electric charges 
     
          3 3 3 X X          red red                              -4/3 -1/3 
          3 3 3 X X        green green                         -4/3 -1/3 
          3 3 3 X X         blue blue                            -4/3 -1/3 
          X X X 2 2   antired antigreen antiblue       +4/3 +4/3 +4/3 
          X X X 2 2   antired antigreen antiblue       +1/3 +1/3 +1/3 

]... Thus, ... at energies below 10^14 GeV or so the processes 
mediated by X ... boson exchange can be treated as a four-
fermion interaction with strength ... [proportional to 1 / M^2 ] 
... where M = 3 x 10^14 GeV is the unification scale. ... these 
new ... interactions are extremely weak at energies below 10^14 
GeV. ... the proton lifetime must be ...[about]... 10^31 yr. ...".   

In The Early Universe (paperback edition Addison-Wesley 1994) Kolb and 
Turner say (at p. 526): 

"... SU(5) GUT ...[has]... at the very least one complex 5-
dimensional Higgs. The 5-dimensional Higgs contains  

the usual doublet Higgs required for W-Boson SSB ...[which]... 
must acquire a mass of order of a few 100 GeV and 

a color triplet Higgs ... which can also mediate B,L 
[baryon,lepton] violation. The triplet component must acquire a 
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mass comparable to ... M = 3 x 10^14 GeV ... to guarantee the 
proton's longevity, ...". 

At T = 10^15 GeV or about 10^(-34) sec the size of Our Universe is about 
10 cm, and the Inflation Era ends. 

At T = 10^14 GeV, the SU(5) X-Boson Mass/Energy, Zizzi Reheating 
occurs and SU(5) Unification ends.  At the phase transition at 10^14 GeV 
the GUT SU(5) is broken to U(3)xU(2) 

          3 3 3 
          3 3 3 
          3 3 3 
                   2 2 
                   2 2 

and then to the Standard Model SU(3) x SU(2) x U(1) with the usual Higgs 
doublet with VEV around 250 GeV. 

  

After the Inflation Era, Our Universe begins its current phase of expansion 

 



 138 

controlled by Gravity according to a MacDowell-Mansouri Mechanism 
based on the Conformal Group Spin(2,4) = SU(2,2) with 15 generators: 

• 6 Lorentz Rotation and Boost Generators; 
• 4 Special Conformal Generators; 
• 4 Translation Generators; and 
• 1 Scalar Dilation Generator. 

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira: 

"... By the process of Inonu-Wigner group contraction taking 
the limit R -> 0, ...[where R is the de Sitter pseudo-radius, the] 
... de Sitter group... [ whether of metric ... (-1,+1,+1,+1,-1) or (-
1,+1,+1,+1,+1) , is]... contracted to the group Q, formed by a 
semi-direct product between Lorentz and special conformal 
transformation groups, and ... de Sitter space...[is]... reduced to 
the cone-space N, which is a space with vanishing Riemann and 
Ricci curvature tensors. As the scalar curvature of the de Sitter 
space goes to infinity in this limit, we can say that N is a 
spacetime gravitationally related to an infinite cosmological 
constant.". 

If the 2+4 = 6-dimensional spacetime on which the full Conformal Group 
Spin(2,4) acts linearly is viewed in terms of an elastic Aether, its rigidity 
would correspond to the VEV of the X-Boson Higgs Condensate on the 
order of 10^14 GeV. Since the action of the Conformal Group Spin(2,4) = 
SU(2,2) is nonlinear on 4-dimensional physical spacetime, the 4-
dimensional elastic Aether can, within the Conformal Expanding Domain of 
Our Universe, be deformed by Special Conformal and Dilation 
transformations without the restrictions of X-Higgs VEV rigidity on the 
order of 10^14 GeV. 

The Aldrovandi-Peireira paper shows that the 10 Generators (4 Special 
Conformal and 6 Lorentz) describe Our Universe expanding due to Dark 
Energy (also known, somewhat inaccurately as it is variable, a cosmological 
constant). 

What about the other Generators? 

• The 4 Translation Generators describe spacetime, singularities of 
which are black holes, and Primordial Black Holes after the End of 
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the Inflation Era make up the Dark Matter of Our Universe that 
organizes the Large Scale Structure of Galaxy Formation. 

• The 1 Scalar Dilation Generator corresponds to the Scalar Higgs of 
the W-Bosons, with VEV 250 GeV, that gives mass to Ordinary 
Matter in Our Universe. 

Those 15 Conformal Group Spin(2,4) = SU(2,2) Generators indicate that the 
basic tree-level ratio Dark Energy : Dark Matter : Ordinary Matter is 10 : 4 : 
1 = 67 : 27 : 6 . After taking into account the history of Our Universe to the 
Present Time, that ratio is calculated in the E8 model to be, as of Now, 
consistent with observations including WMAP: 

Dark Energy : Dark Matter : Ordinary Matter = 75.3 : 20.2 : 4.5 

After conventional expansion of our universe begins, some regions of our 
Universe become Gravitationally Bound Domains (such as, for example, 
Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, 
forming domains within our Universe like IceBergs in an Ocean of Water. 
Within each Gravitationally Bound Domain, spacetime (regarded as Aether) 
is incompressible with a rigidity on the order of the W-Boson Higgs VEV = 
250 GeV. 

On the scale of our Earth-Sun Solar System, the region of our Earth, where 
we do our local experiments, is in a Gravitationally Bound Domain.  

 

Since the Pioneer spacecraft are not bound to our Solar System, the Pioneer 
Spacecraft are experiments beyond the Gravitationally Bound Domain of our 
Earth-Sun Solar System. 

In their Study of the anomalous acceleration of Pioneer 10 and 11, gr-
qc/0104064, John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. 
Liu, Michael Martin Nieto, and Slava G. Turyshev say: "... The latest 
successful precession maneuver to point ...[Pioneer 10]... to Earth was 
accomplished on 11 February 2000, when Pioneer 10 was at a distance from 
the Sun of 75 AU. [The distance from the Earth was [about] 76 AU with a 
corresponding round-trip light time of about 21 hour.] ... The next attempt at 
a maneuver, on 8 July 2000, was unsuccessful ... conditions will again be 
favorable for an attempt around July, 2001. ... At a now nearly constant 
velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its 
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motion into interstellar space, heading generally for the red star Aldebaran ... 
about 68 light years away ... it should take Pioneer 10 over 2 million years to 
reach its neighborhood.... 

 

Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager trajectories. 
Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3. 

... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun 

... The last communication from Pioneer 11 was received in November 1995, 
when the spacecraft was at distance of [about] 40 AU from the Sun. ... 
Pioneer 11 should pass close to the nearest star in the constellation Aquila in 
about 4 million years ... 

... Calculations of the motion of a spacecraft are made on the basis of the 
range time-delay and/or the Doppler shift in the signals. This type of data 
was used to determine the positions, the velocities, and the magnitudes of 
the orientation maneuvers for the Pioneer, Galileo, and Ulysses spacecraft 
considered in this study. ... The Pioneer spacecraft only have two- and three-
way S-band Doppler. ... analyses of radio Doppler ... data ... indicated that an 
apparent anomalous acceleration is acting on Pioneer 10 and 11 ... The data 
implied an anomalous, constant acceleration with a magnitude a_P = 8 x 
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10^(-8) cm / s^2 , directed towards the Sun ... 

... the size of the anomalous acceleration is of the order c H, where H is the 
Hubble constant ... 

... Without using the apparent acceleration, CHASMP shows a steady 
frequency drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way 
only). ... This equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . 
The identity with the apparent Pioneer acceleration is a_P = a_t c. ... 

... Having noted the relationships 

a_P = c a_t 
and that of ... 

a_H = c H -> 8 x 10^(-8) cm / s^2 
if H = 82 km / s / Mpc ... 

we were motivated to try to think of any ... "time" distortions that might ... 
fit the CHASMP Pioneer results ... In other words ... 

Is there any evidence that some kind of "time acceleration" is being seen? 
... In particular we considered ... Quadratic Time Augmentation. This model 
adds a quadratic-in-time augmentation to the TAI-ET ( International Atomic 
Time - Ephemeris Time ) time transformation, as follows 

ET -> ET + (1/2) a_ET ET^2 
The model fits Doppler fairly well ... 

... There was one [other] model of the ...[time acceleration]... type that was 
especially fascinating. This model adds a quadratic in time term to the light 
time as seen by the DSN station: 

delta_TAI = TAI_received - TAI_sent -> 
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 ) 

 

It mimics a line of sight acceleration of the spacecraft, and could be thought 
of as an expanding space model.  
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Note that a_quad affects only the data. This is in contrast to the a_t ... that 
affects both the data and the trajectory. ... This model fit both Doppler and 
range very well. Pioneers 10 and 11 ... the numerical relationship between 
the Hubble constant and a_P ... remains an interesting conjecture. ...". 

In his book Mathematical Cosmology and Extragalactic Astronomy 
(Academic Press 1976) (pages 61-62 and 72), Segal says: 

"... Temporal evolution in ... Minkowski space ... is 

H -> H + s I 
... unispace temporal evolution ... is ... 

H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + 
O(s^2) 

...". 

Therefore, 

the Pioneer Doppler anomalous acceleration is an experimental observation 
of a system that is not gravitationally bound in the Earth-Sun Solar System, 

and its results are consistent with Segal's Conformal Theory. 
  

Rosales and Sanchez-Gomez say, at gr-qc/9810085 : 

"... the recently reported anomalous acceleration acting on the Pioneers 
spacecrafts should be a consequence of the existence of some local curvature 
in light geodesics when using the coordinate speed of light in an expanding 
spacetime. This suggests that the Pioneer effect is nothing else but the 
detection of cosmological expansion in the solar system. ... the ... problem of 
the detected misfit between the calculated and the measured position in the 
spacecrafts ... this quantity differs from the expected ... just in a systematic 
"bias" consisting on an effective residual acceleration directed toward the 
center of coordinates; its constant value is ... H c ... This is the acceleration 
observed in Pioneer 10/11 spacecrafts. ... a periodic orbit does not 
experience the systematic bias but only a very small correction ... which is 
not detectable ... in the old Foucault pendulum experiment ... the motion of 
the pendulum experiences the effect of the Earth based reference system 
being not an inertial frame relatively to the "distant stars". ... Pioneer effect 
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is a kind of a new cosmological Foucault experiment, the solar system based 
coordinates, being not the true inertial frame with respect to the expansion of 
the universe, mimics the role that the rotating Earth plays in Foucault's 
experiment ...". 
The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects 
bound to the solar system (in a "periodic orbit") are in one phase (non-
expanding pennies-on-a-balloon) while unbound (escape velocity) objects 
are in another phase (expanding balloon) that "feels" expansion of our 
universe is very similar to my view of such things as described on this page.  

The Rosales and Sanchez-Gomez paper very nicely unites: 

• the physical 2-phase (bounded and unbounded orbits) view; 

• the Foucault pendulum idea; and  
 

• the cosmological value H c. 
 

My view, which is consistent with that of Rosales and Sanchez-Gomez, can 
be summarized as a 2-phase model based on Segal's work which has two 
phases with different metrics: 

a metric for outside the inner solar system, a dark energy phase in which 
gravity is described in which all 15 generators of the conformal group are 
effective, some of which are related to the dark energy by which our 
universe expands; and 
 
a metric for where we are, in regions dominated by ordinary matter, in which 
the 4 special conformal and 1 dilation degrees of freedom of the conformal 
group are suppressed and the remaining 10 generators (antideSitter or 
Poincare, etc) are effective, thus describing ordinary matter phenomena. 
If you look closely at the difference between the metrics in those two 
regions, you see that the full conformal dark energy region gives an "extra 
acceleration" that acts as a "quadratic in time term" that has been considered 
as an explanation of the Pioneer effect by John D. Anderson, Philip A. 
Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin Nieto, and Slava G. 
Turyshev in their paper at gr-qc/0104064 . 

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a 
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similar anomalous acceleration in regions where c^2 /\ dark energy / dark 
matter is effectively present. If there is a phase transition (around Uranus at 
20 AU) whereby ordinary matter dominates inside that distance from the sun 
and exotic dark energy / dark matter appears at greater distances, then Jack's 
model could also explain the Pioneer anomaly and it may be that Jack's 
model with ordinary and exotic phases and my model with deSitter/Poincare 
and Conformal phases may be two ways of looking at the same thing. As to 
what might be the physical mechanism of the phase transition, Jack says 

"... Rest masses of [ordinary matter] particles ... require the smooth non-
random Higgs Ocean ... which soaks up the choppy random troublesome 
zero point energy ...". 
In other words in a region in which ordinary matter is dominant, such as the 
Sun and our solar system, the mass-giving action of the Higgs mechanism 
"soaks up" the Dark Energy zero point conformal degrees of freedom that 
are dominant in low-ordinary mass regions of our universe (which are 
roughly the intergalactic voids that occupy most of the volume of our 
universe). That physical interpretation is consistent with my view. 

Transition at Orbit of Uranus:  

It may be that the observation of the Pioneer phase transition at Uranus from 
ordinary to anomalous acceleration is an experimental result that gives us a 
first look at dark energy / dark matter phenomena that could lead to energy 
sources that could be even more important than the nuclear energy 
discovered during the past century. 

 In gr-qc/0104064, Anderson et al say: 

"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from 
the Sun ... we found that the largest systematic error in the acceleration 
residuals was a constant bias, aP, directed toward the Sun. Such anomalous 
data have been continuously received ever since. ...", 
so that the transition from inner solar system Minkowski acceleration to 
outer Segal Conformal acceleration occurs at about 20 AU, which is about 
the radius of the orbit of Uranus. That phase transition may account for the 
unique rotational axis of Uranus, 
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which lies almost in its orbital plane. 

The most stable state of Uranus may be with its rotational axis pointed 
toward the Sun, so that the Solar hemisphere would be entirely in the inner 
solar system Minkowski acceleration phase and the anti-Solar hemisphere 
would be in entirely in the outer Segal Conformal acceleration phase. 

Then the rotation of Uranus would not take any material from one phase to 
the other, and there would be no drag on the rotation due to material going 
from phase to phase. 

Of course, as Uranus orbits the Sun, it will only be in that most stable 
configuration twice in each orbit, but an orbit in the ecliptic containing that 
most stable configuration twice (such as its present orbit) would be in the set 
of the most stable ground states, although such an effect would be very small 
now. 

However, such an effect may have been been more significant on the large 
gas/dust cloud that was condensing into Uranus and therefore it may have 
caused Uranus to form initially with its rotational axis pointed toward the 
Sun. 

In the pre-Uranus gas/dust cloud, any component of rotation that carried 
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material from one phase to another would be suppressed by the drag of 
undergoing phase transition, so that, after Uranus condensed out of the 
gas/dust cloud, the only remaining component of Uranus rotation would be 
on an axis pointing close to the Sun, which is what we now observe. 

In the pre-Uranus gas/dust cloud, any component of rotation that carried 
material from one phase to another would be suppressed by the drag of 
undergoing phase transition, so that, after Uranus condensed out of the 
gas/dust cloud, the only remaining component of Uranus rotation would be 
on an axis pointing close to the Sun, which is what we now observe. 

 
Much of the perpendicular (to Uranus orbital plane) angular momentum 
from the original gas/dust cloud may have been transferred (via particles 
"bouncing" off the phase boundary) to the clouds forming Saturn (inside the 
phase boundary) or Neptune (outside the phase boundary, thus accounting 
for the substantial (relative to Jupiter) deviation of their rotation axes from 
exact perpendicularity (see images above and below from Universe, 4th ed, 
by William Kaufmann, Freeman 1994). 

 

According to Utilizing Minor Planets to Assess the Gravitational Field in the 
Outer Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, 
and John F. Wallin: 

"... the great distances of the outer planets from the Sun and the nearly 
circular orbits of Uranus and Neptune makes it very difficult to use them to 
detect the Pioneer Effect. ... The ratio of the Pioneer acceleration to that 
produced by the Sun at a distance equal to the semimajor axis of the planets 
is 0.005, 0.013, and 0.023 percent for Uranus, Neptune, and Pluto, 
respectively. ... Uranus' period shortens by 5.8 days and Neptune's by 24.1, 
while Pluto's period drops by 79.7 days. ... an equivalent change in aphelion 
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distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 10^11 cm for Uranus, 
Neptune, and Pluto. In the first two cases, this is less than the accepted 
uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann 1992). 
... Pluto['s] ... orbit is even less well-determined ... than the other outer 
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are 
hard to locate precisely ] ...". 
  
According to a google cache of an Independent UK 23 September 2002 
article by Marcus Chown: 
"... The Pioneers are "spin-stabilised", making them a particularly simple 
platform to understand. Later probes ... such as the Voyagers and the Cassini 
probe ... were stabilised about three axes by intermittent rocket boosts. The 
unpredictable accelerations caused by these are at least 10 times bigger than 
a small effect like the Pioneer acceleration, so they completely cloak it. ...". 
  

Earth Laboratory Experiments ( image below from Akira Manga ) 

 
 
Can we use Laboratory Experiments on Earth to get access to the energy of 
all 15 generators of Conformal Spin(2,4), including the 4 Conformal 
GraviPhotons ? 
 
In astro-ph/0512327 Christian Beck says: "... if dark energy is produced by 
vacuum fluctuations then there is a chance to probe some of its properties by 
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simple laboratory tests based on Josephson junctions. These electronic 
devices can be used to perform 'vacuum fluctuation spectroscopy', by 
directly measuring a noise spectrum induced by vacuum fluctuations. One 
would expect to see a cutoff near 1.7 THz in the measured power spectrum, 
provided the new physics underlying dark energy couples to electric charge. 

The effect exploited by the Josephson junction is a subtile nonlinear mixing 
effect and has nothing to do with the Casimir effect or other effects based on 
van der Waals forces. A Josephson experiment of the suggested type will 
now be built, and we should know the result within the next 3 years. ...". 
 
That Josephson experiment is by P A Warburton of University College 
London. It is EPSRC Grant Reference: EP/D029783/1, "Externally-Shunted 
High-Gap Josephson Junctions: Design, Fabrication and Noise 
Measurements", starting1 February 2006 and ending 31 January 2009 with £ 
Value: 242,348. Its abstract states: 
"... In the late 1990's measurements of the cosmic microwave background 
radiation and distant supernovae confirmed that around 70% of the energy in 
the universe is in the form of gravitationally-repulsive dark energy. This 
dark energy is not only responsible for the accelerating expansion of the 
universe but also was the driving force for the big bang. A possible source of 
this dark energy is vacuum fluctuations which arise from the finite zero-
point energy of a quantum mechanical oscillator, hf/2 (where f is the 
oscillator frequency). … dark energy may be measured in the laboratory 
using resistively-shunted Josephson junctions (RS-JJ's). Vacuum 
fluctuations in the resistive shunt at low temperatures can be measured by 
non-linear mixing within the Josephson junction. If vacuum fluctuations are 
responsible for dark energy, the finite value of the dark energy density in the 
universe (as measured by astronomical observations) sets an upper 
frequency limit on the spectrum of the quantum fluctuations in this resistive 
shunt. Beck and Mackey calculated an upper bound on this cut-off frequency 
of 1.69 THz. … We therefore propose to perform measurements of the 
quantum noise in RS-JJ's fabricated using superconductors with sufficiently 
large gap energies that the full noise spectrum up to and beyond 1.69 THz 
can be measured. … Nitride junctions have cut-off frequencies of around 2.5 
THz, which should give sufficiently low quasiparticle current noise around 
1.69 THz at accessible measurement temperatures. Cuprate superconductors 
have an energy gap an order of magnitude higher than the nitrides, but here 
there is finite quasiparticle tunnelling at voltages less than the gap voltage, 
due to the d-wave pairing symmetry. By performing experiments on both the 
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nitrides and the cuprates we will have two independent measurements of the 
possible cut-off frequency in two very different materials systems. This 
would give irrefutable confirmation (or indeed refutation) of the vacuum 
fluctuations hypothesis. ...". 
 

Beck and Mackey in astro-ph/0406504 say: "... the zero-point term has 
proved important in explaining X-ray scattering in solids ... ; understanding 
of the Lamb shift ... in hydrogen ... ; predicting the Casimir effect ... ; 
understanding the origin of Van der Waals forces ... ; interpretation of the 
Aharonov-Bohm effect ... ; explaining Compton scattering ... ; and 
predicting the spectrum of noise in electrical circuits ... . 

It is this latter effect that concerns us here. ... We predict that the measured 
spectrum in Josephson junction experiments must exhibit a cutoff at the 
critical frequency nu_c ... [ corresponding to the currently observed Dark 
Energy density 0.73 x critical density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3 
]... If not, the corresponding vacuum energy density would exceed the 
currently measured dark energy density of the universe. ... The energy 
associated with the computed cutoff frequency nu_c ...[ about 1.7 x 10^12 
Hz ]... 

E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ... 
 

coincides with current experimental estimates of neutrino masses. .. It is 
likely that the Josephson junction experiment only measures the photonic 
part of the vacuum fluctuations, since this experiment is purely based on 
electromagnetic interaction. ... If the frequency cutoff is observed, it could 
be used to determine the fraction ... of dark energy density that is produced 
by electromagnetic processes ... 

Finally, we conjecture that it will be interesting to re-analyze experimentally 
observed 1/f noise in electrical circuits under the hypothesis that it could be 
a possible manifestation of suppressed zero-point fluctuations. ... Our simple 
theoretical considerations show that 1/f noise arises naturally if bosonic 
vacuum fluctuations are suppressed by fermionic ones. ...". 
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Some points that may be relevant to the experiment are: 

1 - the critical density in our universe now is about 5 GeV/m^3 

2 - it is made up of Dark Energy : Dark Matter : Ordinary Matter in a ratio 
DE : DM : OM = 73 : 23 : 4 

3 - the density of the various types of stuff in our universe now is 

DE = about 4 GeV / m^3 
DM = about 1 GeV / m^3 
OM = about 0.2 GeV / m^3 
 

4 - the density of vacuum fluctuations already observed in Josephson 
Junctions is about 0.062 GeV/m^3 which is for frequencies up to about 6 x 
10^11 Hz 

 5 - the radiation density (for photons) varies with frequency as the 4th 
power of the frequency, i.e., as ( pi h / c^3 ) nu^4 

 6 - if Josephson Junction frequencies were to be experimentally realized up 
to 2 x 10^12 Hz, then, if the photon vacuum fluctuation energy density 
formula were to continue to hold, the vacuum energy density would be seen 
to be 0.062 x (20/6)^4 = about 7 GeV/m^3 which exceeds the total critical 
density of our universe now 

7 - to avoid such a divergence being physically realized, neutrinos should 
appear in the vacuum at frequencies high enough that E = h nu exceeds their 
mass of about 8 x 10^(-3) eV, or at frequencies over about 1.7 x 10^12 Hz 

8 - if Josephson Junctions could be developed to see vacuum fluctuation 
frequencies up to 10^12 Hz, and if the photon equation were to hold there, 
then the obseved vacuum fluctuation density would be about 0.5 GeV/m^3 
which is well over the 0.2 GeV / m^3 Ordinary Matter energy density which 
means that DE and/or DM components would be seen in vacuum 
fluctuations in Josephson Junctions that go up to 10^12 Hz 
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How do your build a Josephson Junction sensitive to terahertz fluctuations? 
 
According to a paper by Chen, Horiguchi, Wang, Nakajima, Yamashita, and 
Wu at http://www.iop.org/EJ/abstract/0953-2048/15/12/309 
Terahertz frequency metrology based on high-Tc Josephson junctions 
Published 22 November 2002: 
"...  Using YBa2Cu3O7/MgO bicrystal Josephson junctions operating 
between 6-77 K, we have studied their responses to monochromatic 
electromagnetic radiation from 50 GHz to 4.25 THz. We have obtained 
direct detections for radiation at 70 K from 50 GHz to 760 GHz and 
at 40 K from 300 GHz to 3.1 THz. ...". 
 
Some details of how to make such things were outlined at 
http://fy.chalmers.se/~tarasov/e1109m_draft.htm 
by Stepantsov, Tarasov, Kalabukhov, Lindstrooem, Ivanov, and Claeson,  
dated August 2001: "... Submicron YBCO bicrystal Josephson junctions 
and devices for high frequency applications were designed, fabricated 
and experimentally studied. The key elements of these devices are bicrystal 
sapphire substrates. ... A technological process based on deep ultraviolet 
photolithography using a hard carbon mask was developed for the 
fabrication of 0.4-0.6 mm wide Josephson junctions. ... These junctions were 
used as Josephson detectors and spectrometers 
at frequencies up to 1.5 THz ...". 
 
 
As to the possibility of using arrays of Josephson junctions, a paper entitled 
Averaged Equations for Distributed Josephson Junction Arrays 
At http://www.physics.gatech.edu/mbennett/dist2003.pdf 
by Matthew Bennett and Kurt Wiesenfeld says: 
"... The Kirchhoff limit is valid provided the size of the system is small 
compared to the wavelength of the electromagnetic radiation. As it happens, 
the twin technological goals of generating higher operating frequencies ... 
and larger output powers (and thus more junctions) both work against this 
limit. ... To take an example, an array operating at 300 GHz - not a 
particularly high frequency for Josephson junctions - corresponds to a 
wavelength of 0.4 millimeters when the index of refraction is 2.5; 
for a typical spacing of 10 micrometers, this is about the same size as an 
array of about 40 junctions - not a particularly large number for Josephson 
arrays ... at higher frequencies the current in the wire is not necessarily 
spatially uniform, so the wire becomes a significant dynamical entity which 
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couples the junctions along its length. ... we model the wire as a lossless 
transmission line ... The resonant case is especially revealing, and leads to 
significant physical insight into achieving attracting synchronized dynamics. 
The tighter the clusters, the more likely it is that phase locked solutions 
appear. ... There are also hints that distributed arrays exhibit fundamentally 
different phenomena than their lumped counterparts. In one case, 
experiments on distributed Josephson arrays reported evidence of super-
radiance ...".                             
 
Here is picture that I have in my mind for building a Josephson Junction 
Array device for exploring vacuum fluctuations: 
 
Consider the nested tori and linked circles of  a Clifford-Hopf 3-sphere 
fibration. This picture ( from a movie on a UBC web page ) 
 

 
 
shows one torus, so imagine a lot of tori nested like a Rodin Coil 
( image from Spinors and Spacetime, volume 2, by Penrose and Rindler (Cambridge 1986) ) 
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These pictures (from 3D-Filmstrip by Richard S. Palais ) 
 

 
 
show that for any given torus in the nesting the circles are interlinked 
similarly to 24-cell paths ( image from Fig. 172 of Geometry and the Imagination (Anschauliche 
Geometrie) by David Hilbert and S. Cohn-Vossen (Chelsea 1952) ) 

 
 
Let each circle be a superconducting wire carrying some current, and let all 
the circles be embedded in an insulator so that the whole thing has 
characteristics of a lot of Josephson Junctions.  
 
Then assemble 4 coils, one for each of the 4 physical dimensions of 
SpaceTime, configured as 4 axes that are 3-dim projections of the 4-dim 
coordinate axes of the 4-dim 24-cell, i.e., as 4 axes of  Fuller's Vector 
Equilibrium, the cuboctahedron (3-dimensional projection of the 24-cell), 
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Then play with various magnetic field configurations and then watch what 
happens. 
 
In order to get up to the terahertz energy level you might have to fabricate 
the thing on sub-millmeter scales, which should be fun. When you get down 
to micron - nanometer  scales, you get to scales of subcellular biological 
structures  such as microtubules and centrioles ( image of Centriole illustration from 
Molecular Biology of the Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) ) 
 

 
 
so maybe evolution has already built some related stuff into our cells, and 
maybe this stuff is on the borderline between conventional 
semiconductor/superconductor fabrication and biological growth of 
structures.   
  
Such Rodin Coil Josephson Junction Array experiments may be useful in 
building StarGate Ring Ships and in construction of star-gate worm-holes, 
whose stability might be interpretable in terms of ghosts, in addition to the 
utilization on Earth of /\ > 0 Zero-Point Dark Energy,  

all possibly controllable by Quantum Consciousness Resonance phenomena.  



 

Such Josephson Junction Arrays effectively act as controllable 
superconductors. As Beck and de Matos suggested in 0707.1797, 
superconductors are examples of Conformal Dark Energy Phases within the 
Gravitationally Bound Domain of our Inner Solar System. They said: “… 
this model can account simultaneously for the anomalous acceleration and 
anomalous gravitomagnetic fields around rotating superconductors measured 
by Tajmar et al. and for the anomalous Cooper pair mass in superconductive 
Niobium, measured by Cabrera and Tate …[Effectively]… gravitationally 
active photons obtain mass in the superconductor …”.  

On a large scale (billions of light years), the Gravitationally Bound 
Domains are roughly traced out by Galaxies and Clusters of Galaxies 

 

 

( image similar to those in Universe, 4th ed, by William Kaufmann, Freeman 1994 )so the the white 
dots would be the Gravitationally Bound Domains (like rigid pennies on an 
expanding balloon, or rigid raisins in an expanding cake) and the black 
background would be the Conformal Expanding Domain of Our Universe. 
When the Gravitationally Bound Domains begin to form as Galaxy Cluster 
Structures in the early stages of the current phase of expansion of Our 
Universe, according to a 6 December 2006 caption to ESO PR Photo 45/06 
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"... Spatial, three-dimensional distribution of galaxies in a slice of the 
Universe as it was 7 billion years ago, based on the VVDS study: brighter 
areas represent the regions of the Universe with most galaxies. 
Astonishingly, the galaxy distribution - the 'building blocks' of the large 
scale structure - takes the shape of a helix at this primordial epoch. ...". Such  
a helical structure suggests that helical magnetic fields might be involved in 
galaxy formation. Further, Battaner et al, in in astro-ph/9801276, astro-
ph/9802009, and astro-ph/9911423, suggest that the simplest network  
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pattern for distribution of superclusters of galaxies that is compatible with 
magnetic field constraints 

  

is made up of octahedra contacting at their vertexes, which is related to a 
tiling of 3-dim space by cuboctahedra and octahedra, and also to the 
heptaverton of Arthur Young and octonionic structures of Onar Aam. 

Within each Gravitationally Bound Domains there can exist Islands of 
Conformal Expansion in which all 15 generators remain effective, 
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like Puddles of Water (red) on an IceBerg (blue) floating in an Ocean of 
Water (red), so the overall structure of Our Universe in terms of 
Gravitationally Bound Domains (pennies, raisins, IceBergs) and Conformal 
Expanding Domains (balloon, cake, water) is quite complicated. 

To get some feeling for this structure, begin by considering Clusters of 
Galaxies to be the largest Gravitationally Bound Domains and then looking 
at the next level down in sixe, Galaxies. As Hartmann and Miller say in their 
book Cycles of Fire (Workman Publishing 1987) 

  

• "... Most brilliant of all are quasars ...[with bipolar]... jets ... 
• active galazies...[with]... jets ...[and]... disks of gas around black holes 

in the galactic center ... 
• exploding galayies ...[with]... gas ejected from the nucleus, along with 

strong radio radiation ... 
• Seyfert galayies ...[with].. luminous and variable ... nuclei ... 
• normal ... galaxies ...[with]... bright central nucleus ...". 

Going down one more level in size, to Stars and Stellar Systems like Our 
Solar System, Hartmann and Miller describe 



 159 

  

"... a star just formed ...[in]... its disk-shaped cocoon nebula 
some of which is being blown out in bipolar jets ... near a dark 
molecular cloud ... embedded in a ... nebular region ... The dust 
in the cocoon reddens the star's light ...". 

Kohji Tomisaka of Niigata University says in astro-ph/9911166: 

"... the star formation process ... angular momentum transfer in 
the contraction of a rotating magnetized cloud is studied with 
axisymmetric MHD simulations. Owing to the large dynamic 
range covered by the nested-grid method, the structure of the 
cloud in the range from 10 AU to 0.1 pc is explored. First, the 
cloud experiences a run-away collapse, and a disk forms 
perpendicularly to the magnetic field, in which the central 
density increases greatly in a finite time-scale. In this phase, the 
specific angular momentum j of the disk decreases to about 1/3 
of the initial cloud. After the central density of the disk exceeds 
about 10^10 cm ^(-3) , the infall on to the central object 
develops. In this accretion stage, the rotation motion and thus 
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the toroidal magnetic field drive the outflow. The angular 
momentum of the central object is transferred efficiently by the 
out\flow as well as the effect of the magnetic stress. ... the 
seeding region (origin of the outflow) ... expands radially 
outward. This outflow is driven by the gradient of the magnetic 
pressure of the toroidal magnetic fields ... which are made by 
the rotation motion ... The magnetic fields exert torque on the 
outflowing gas to increase its angular momentum. On the other 
hand, they exert torque on the disk to decrease the angular 
momentum ... [in about 7000 years] ... the outflow expands and 
reaches ... [about 4 AU] ... The angular momentum distribution 
at that time ... has been reduced to ... a factor of 10 ^(-4) from 
the initial value (i.e. from 10^20 cm^2 s ^(-1) to 10^16 cm^2 s 
^(-1)). ... the coupling between gas and magnetic fields ... 
becomes stronger as long as we consider the seeding region, 
indicating that the mechanism of angular momentum transfer 
works also in the later stage of the evolution [after 7000 years]. 
...". 

If you look closely at the central star in the star-formation image above, you 
might see Birkeland Current Loops (image from thesurfaceofthesun.com 
web page) that look up close like Solar Coronal Loops (image from electric-
cosmos.org/sun.htm web page). 

 

 

Up close, Birkeland Current Loops are seen to have braided filament 
structure (Cygnus Loop image from antwrp.gsfc.nasa.gov. 
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The scale of Birkeland Current Loops extends beyond Stellar to Galactic 
(images, SOHO of Sun and NRAO of Fornax A from thunderbolts.info 
webpage, which said as to NGC 

"... a tiny but energy-dense plasmoid at the center of the galaxy 
... Fornax A ... discharges energy along oppositely-directed 
Birkeland filaments (invisible in this image) into the radio 
lobes. Diffuse currents loop back from the lobes to the spiral 
arms, where their increasing density triggers star formation as 
they return to the central plasmoid. ..." ...). 

  

The scale also extends down to Planetary, as is seen in the Jupiter-Io system 
(image from Anthony Peratt's book Physics of the Plasma Universe 
(Springer-Verlag 1992)): 
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The scale may also extend down to Asteroidal. According to a 17 September 
1994 article by Jeff Hecht in the New Scientist: "... inclusions ... in 
chondrules ... in chondrites, the commonest meteorites ...[were]... heated ... 
to about 2000 kelvin at the birth of the solar system, 4.6 billion years ago. 
...[possibly by]... Lightning ... and ... magnetic discharges ... laser tests ... to 
model the intense visible and infrared light expected near electric or 
magnetic discharges ... produced dark structures ... remarkably similar to .... 
inclusions found in chondrules ...". 

As can be seen from the image below (adapted from some of the above 
images and also An Introduction to Modern Astrophysics, by Carroll and 
Osterlie (Addison-Wesley 1996), Solar System Evolution, by Stuart Ross 
Taylor (Cambridge 1992), and B. V. Vasiliev's papers astro-ph/0002048 and 
astro-ph/0002171), Angular Momentum, Magnetic Dipole Moment, and 
Mass are systematically related or Stars and Stellar Systems and their 
components. 
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Angular Momentum J and Magnetic Dipole Moment P are related by a 
constant that is on the order of unity ( J = P ) (natural units) due to Gravity-
Induced Electric Polarization of matter. 

As to the relationship between Angular Momentum J and Mass (which, due 
to the Angular Momentum - Magnetic Dipole Moment relationship, implies 
a relationship between Magnetic Dipole Moment and Mass), Jack Sarfatti's 
paper wessonI.PDF describes a 1981 paper by Paul Wesson in which 
Wesson plotted total angular momentum J against mass M for the solar 
system, double stars, star clusters, spriral galaxies, the Coma cluster, and the 
local supercluster in which Wesson found that Angular Momentum J and 
Mass M are related by a constant p such that 

J = p M^2 and J/M = p M. 

Wesson's observations indicate approximately, that 

• p = 10^(-16) g^(-1) cm^2 sec^(-1) (cgs units) and 
• p = 1 / alpha_EM = 137 (natural units G = hbar = c = 1). 

For Elementary Specific Angular Momentum J/M = hbar, in natural units 
where hbar = 1 and the unit of mass is the Planck mass Mplanck: 

M = (J/M) / p = alpha_EM, which gives M = Mplanck / 137 

which is roughly the mass of an SU(5) Magnetic Monopole. 
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Wesson's observations are consistent with a Compton Radius Vortes Kerr-
Newman Black Hole related to the Wesson Force. The equation (in units 
with G = c = hbar = 1) for a Kerr-Newman Black Hole with coincident outer 
and inner event horizons and with Q = 1 

meaning that the Black Hole Core has UNIT amplitude to 
absorb or emit a gauge boson, in accord with Feynman's 
statement in his book QED (Princeton 1988): "... e - the 
amplitude for a real electron to emit or absorb a real photon. It 
is a simple number that has been experimentally determined to 
be close to -0.0854... the inverse of its square: about 137.03... 
has been a mystery ... all good theoretical physicists put this 
number up on their wall ..." 

is Q^2 + (J/M)^2 = 1 + (J/M)^2 = M^2. Dividing through by M^2, you get 

J^2/M^4 = (J/M^2)^2 = 1 - (1/M)^2 

For the Wesson force for which J = p_wesson M^2 with p_wesson = 1 / 
alpha_EM 

J = sqrt(1 - (1/M)^2) M^2 = p_wesson M^2 = 137 M^2 

so that 1 - (1/M)^2 = 137^2 and 1/M = sqrt(1 -137^2) = 137 i = 137 
exp(pi/2) 

Then the magnitude | 1 / Mwesson | = 137 which (since the units are natural 
units with G = c = hbar = 1) implies that 

Mwesson = Mplanck / 137 = 10^19 / 137 = 7.3 x 10^16 GeV 

which is consistent with Wesson's observation that 

Mwesson = 7.3 x 10^16 GeV = Mmonopole 

  

The Linear Angular Momentum, Magnetic Dipole Moment, and Mass 
Relationships hold in Gravitationally Bound Domains, which are 
characterized by Energy Below about 250 GeV = VEV of W-Boson 
Higgs where: 
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• the 1 Scalar Dilation and 4 Special Conformal Transformations of the 
15-dimensional Conformal Group Spin(2,4) = SU(2,2) are frozen out; 

• the 4 Translations and 6 Lorentz Transformations combine as 
described in gr-qc/9809061 by R. Aldrovandi and J. G. Peireira: "... 
By the process of Inonu-Wigner group contraction taking the limit R -
> oo, ...[where R is the de Sitter pseudo-radius, the] ... de Sitter 
group... [ whether of metric ... (-1,+1,+1,+1,-1) or (-1,+1,+1,+1,+1) , 
is]... reduced to the Poincare group P ...[formed by a semi-direct 
product between Lorentz and translation groups] and ... de Sitter 
space...[is]... reduced to the Minkowski space M. As the scalar 
curvature of the de Sitter space goes to zero in this limit, we can say 
that M is a spacetime gravitationally related to a vanishing 
cosmological constant."; 

• If the 1+3 = 4-dimensional spacetime on which the 6+4 = 10-
dimensional Poincare Group Spin(1,3) + 4-Translations acts linearly 
is viewed in terms of an elastic Aether, its rigidity would correspond 
to the VEV of the W-Boson Higgs Condensate on the order of 250 
GeV. Within Gravitationally Bound Domains, since Special 
Conformal and Dilation transformations are frozen out, the rigidity of 
the 4-dimensional elastic Aether corresponds to the W-Higgs VEV of 
about 250 GeV. 

• the T-Tbar Quark Condensate W-Boson Higgs mechanism connects 
Gravitational Mass (based on the Planck Mass Mplanck) carried by 
Gravity with ElectroMagnetic Charge (based on the Magnetic 
Monopole Mmono) carried by the U(2) ElectroWeak Force so that J / 
Mmono = Mplanck. 

Although the Wesson angular momentum / mass relationship covers a very 
wide range of mass scales (at least from Asteroids to Stars and Stellar 
Systems), it is not Universal. Some other angular momentum / mass 
relationships are: 

• A neutral Kerr-Newman Black Hole, with coincident outer and inner 
event horizons, has Q^2 + (J/M)^2 = M^2 with charge Q = 0, so that 
(J/M)^2 = M^2, J^2 = M^4, J = M^2, and p_neutralKNblackhole = 1 
(in natural units) = 1 x ( 1 / 2.2 x 10^(-5) ) Planck mass/gm x 3 x 
10^10 (cm/sec)/c x 1.6 x 10^(-33) cm/Planck Length = 3 x 1.6 /2.2 x 
10^(5 + 10 - 33) = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1). 

• The proton angular momentum is (1/2) hbar, which is roughly (1/2) 
hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the proton mass is 
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roughly Mproton = 2 x 10^(-24) gm, so that p_proton = (1/2) hbar / 
(Mproton)^2 = (1/2) x 10^(-27) / 4 x 10^(-48) = (1/8) x 10^21 gm^(-
1) cm^2 sec(-1) = 1.2 x 10^20 gm^(-1) cm^2 sec(-1); 

• The quark angular momentum is (1/2) hbar, which is roughly (1/2) 
hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the constituent (not 
current) mass of the up or down quark, 1/3 of the proton mass, is 
roughly Mquark = 2/3 x 10^(-24) gm, so that p_quark = (1/2) hbar / 
(Mquark)^2 = (1/2) x 10^(-27) / (4/9) x 10^(-48) = (9/8) x 10^21 
gm^(-1) cm^2 sec(-1) = 1.1 x 10^21 gm^(-1) cm^2 sec(-1). 

• The electron angular momentum is (1/2) hbar, which is roughly (1/2) 
hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the electon mass is about 
Melectron = 10^(-27) gm, so that p_electron = (1/2) hbar / 
(Melectron)^2 = (1/2) x 10^(-27) / 10^(-54) = (1/2) x 10^27 gm^(-1) 
cm^2 sec(-1) = 5 x 10^26 gm^(-1) cm^2 sec(-1). 

• The neutrino angular momentum is (1/2) hbar, which is roughly (1/2) 
hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the neutrino mass is about 
Mneutrino = zero (or very small), so that p_neutrino = (1/2) x 10^(-
27) / (zero (or very small) )^2 = infinity (or very large). 

The differences may be that the Wesson relationship involves a combination 
of ElectroMagnetic and Gravity forces during Collapse/Formation, while, 
for the others, the forces involved are: 

• p_neutrino = infinity (or very large) g^(-1) cm^2 sec^(-1) - No EM 
and No direct Gravity. 

• p_electron = 5 x 10^26 g^(-1) cm^2 sec^(-1) - mostly EM, with 
minimal Gravity. 

• p_quark = 1.1 x 10^21 gm^(-1) cm^2 sec(-1) - mostly EM and Color, 
with minimal Gravity. 

• p_proton = 1.2 x 10^20 g^(-1) cm^2 sec^(-1) - mostly EM and Color 
and Pion-Strong, with minimal Gravity. 

• p_wesson = 10^(-16) g^(-1) cm^2 sec^(-1) - balanced EM and 
Gravity. 

• p_neutralKNblackhole = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1) - No 
EM, just Gravity. 
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Can a laboratory-scale experiment extend the Wesson-type relationship 
between Angular Momentum J and Magnetic Dipole Moment P to sub-

asteroid laboratory mass scales ? 

Saul-Paul Sirag, in his 3 November 2000 paper Vigier III: "Gravitational 
Magnetism: an Update", says: 

"... The most straightforward test ... would be to measure 
directly the magnetic field of a rotating neutral body (which is 
not also a ferromagnetic substance). Blackett ... suggested that a 
1-meter bronze sphere spun at 100 Hz would do nicely, except 
that this is the maximum safe speed, and there are severe 
problems in nulling out extraneous magnetic fields. With 
modern SQUIDs and mu-metal shielded rooms, such an 
experiment can be attempted. Exactly such an experimental 
design ... was described at the SQUID '85 conference in Berlin. 
However, the results of this experiment have not been 
published. ...". 

  

What about MicroScale Connections between Angular Momentum and 
Electromagnetism ? 

The MicroScale Particle Physics proportionality between Q and M obviously 
does not extend far into the MacroScale, since Asteroids, Planets, and Stars 
do not have large net Electric Charges. 

The Kerr-Newman Black Hole structure of a Compton Radius Vortex has 
the property that the square of the electric charge Q plays the same role as 
the square of J/M (specific angular momentum, or angular momentum over 
mass) in that their sum, relative to the square of the mass, determines 
whether the outer and inner event horizons are 

• separate Q^2 + (J/M)^2 < M^2 , 
• coincidental Q^2 + (J/M)^2 = M^2 , or 
• complex Q^2 + (J/M)^2 > M^2 . 

Jack Sarfatti relates Compton Radius Vortex structure of Elementary 
Particles to the formula of Saul-Paul Sirag (based on earlier work of Blackett 
and Schuster, and perhaps Pauli) in his 1979 Nature paper Gravitational 
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Magnetism (vol. 278 pp. 535-538, 5 April 1979), in which Saul-Paul Sirag 
says: 

"The gravi-magnetic hypothesis proposes that a rotating mass, 
measured in gravitational units, has the same magnetic effect as 
that of a rotating charge, measured in electrical units. The 
respective force constants determine this relationship  

G^(1/2) M = k^(1/2) Q 

where G is the gravitational constant, M is mass, k is the 
Coulomb constant, and Q is electric charge. ... Thus the ratio of 
magnetic moment P to angular momentum J for a sphere of 
mass M, density factor f, radius r, angular velocity w, and 
magnetic field B is (in SI units [with magnetic permeability 
muo of the vacuum]): 

P / J = ( (5/4) 4 pi B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2) 

... A priori, we should expect a correlation between P and J. ... 
The surprise is that this correlation ratio, P/J, should turn out to 
be close to P = ( G^(1/2) /2 k^(1/2) ) J. ... The gravi-magnetic 
hypothesis (stated in [ Log = log_10] form) predicts a P/J of -
10.37. The mean P/J of the data points plotted in Fig. 1 is -
11.13 with a standard deviation of 0.42. ... Therefore, for a 
given value of the angular momentum J, the gravi-magnetic 
hypothesis overstates the magnetic dipole moment P by a factor 
of 10^(-10.37 - (-11.13)) = 10^0.76 = 5.75. Saul-Paul Sirag 
says: "... the deviation from the gravi-magnetic hypothesis line 
is fairly systematic. ... deviations ... may well be due to 
electrical-magnetic effects. ... [ P / J = G^(1/2) / 2 k^(1/2) ] 
predicts a surface field about three times greater than that 
measured at the surface of the Earth. ... the Earth is not a 
uniformly dense sphere ... At the Earth's surface ... [ ( (5/4) 4 pi 
B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2) ] predicts a B of 2.1 
x 10^(-4) T. That is not, however, a great deal more than the 1.4 
x 10^(-4) T that [the equation] predicts for the surface of the 
Earth's core. ... this core magnetism predicted by the gravi-
magnetic equation is greater than the magnetic field of 6 x 10^(-
5) T measured at the Earth's surface. ... This is what we expect 



 169 

if we suppose that gravitational magnetism is modified by an 
electrical-magnetic effect stronger at the Earth's surface than in 
the interior. ...". 

 

 

B. G. Sidharth, in physics/9908004, says: 

"... We first observe that as is known an assembly of Fermions 
below the Fermi temperature occupies each and every single 
particle level, and this explains the fact that it behaves like a 
distribution of Bosonic phonons: The Fermions do not enjoy 
their normal degrees of freedom. ... [there is a] Bosonization or 
semionic effect. ... Let us now consider an assembly of N 
electrons. As is known, if N+ is the average number of particles 
with spin up, the magnetisation per unit volume is given by  

M = mu ( 2 N+ - N ) / V 

where mu is the electron magnetic moment. At low 
temperatures, in the usual theory, N+ = N / 2, so that the 
magnetisation ... is very small. 

On the other hand, for Bose-Einstein statistics we would have, 
N+ = N. With the above semionic statistics we have, 

N+ = b N, 1/2 < b < 1, 

If N is very large, this makes an enormous difference ... Let us 
use ... the case of Neutron stars. In this case, as is well known, 
we have an assembly of degenerate electrons at temperatures 
about 10^7 K, whereas the Fermi temperature is about 10^11 K 
... So the above considerations apply. In the case of a Neutron 
star we know that the number density of the degenerate 
electrons, n = 10^31 per c.c. So ... remembering that mu = 10^(-
20) G (Gauss), the magnetic field near the Pulsar is about 10^11 
G < 10^8 Tesla, as required. Some White Dwarfs also have 
magnetic fields. If the White Dwarf has an interior of the 
dimensions of a Neutron star, with a similar magnetic field, 
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then remembering that the radius of a White Dwarf is about 
10^3 times that of a Neutron star, its magnetic field would be 
10^(-6) times that of the neutron star, which is known to be the 
case. It is quite remarkable that the above mechanism can also 
explain the magnetism of the earth. As is known the earth has a 
solid core of radius of about 1200 kilometers and temperature 
about 6000 K. This core is made up almost entirely of Iron 
(90%) and Nickel (10%). It can easily be calculated that the 
number of particles N = 10^48 , and that the Fermi temperature 
is about 10^5 K. In this case we can easily verify ... that the 
magnetic field near the earth's surface is about 1 G, which is 
indeed the case. It may be mentioned that the anomalous 
Bosonic behaviour ... would imply a sensitivity to external 
magnetic influences which could lead to effects like magnetic 
flips or reversals. ... Remembering that the core density of 
Jupiter is of the same order as that of the earth, while the core 
volume is about 10^4 times that of the earth, we have in this 
case, N = 10^52 , so that the magnetization ... is about 10^4 
times the earth's magnetism, as required. ....". 

 

 



 171 

According to a 23 March 2006 ESA news web page: 

"... Martin Tajmar, ARC Seibersdorf Research GmbH, Austria; 
Clovis de Matos, ESA-HQ, Paris; and colleagues have 
measured ... a gravitomagnetic field ... generate[d] ...[by]... a 
moving mass ... Their experiment involves a ring of 
superconducting material rotating up to 6 500 times a minute. 
Superconductors are special materials that lose all electrical 
resistance at a certain temperature. Spinning superconductors 
produce a weak magnetic field, the so-called London moment. 
The new experiment tests a conjecture by Tajmar and de Matos 
that explains the difference between high-precision mass 
measurements of Cooper-pairs (the current carriers in 
superconductors) and their prediction via quantum theory. They 
have discovered that this anomaly could be explained by the 
appearance of a gravitomagnetic field in the spinning 
superconductor (This effect has been named the 
Gravitomagnetic London Moment by analogy with its magnetic 
counterpart). ... Although just 100 millionths of the acceleration 
due to the Earth's gravitational field, ...[ gr-qc/0603033 says "... 
the peaks ... "only" 100 micro g ... are 30 orders of magnitude 
higher than what general relativity predicts classically ..."]... 
The electromagnetic properties of superconductors are 
explained in quantum theory by assuming that force-carrying 
particles, known as photons, gain mass. By allowing force-
carrying gravitational particles, known as the gravitons, to 
become heavier, they found that the unexpectedly large 
gravitomagnetic force could be modelled. ... The papers can be 
accessed on-line at the Los Alamos pre-print server using the 
references: gr-qc/0603033 and gr-qc/0603032. ...". 
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Dirac Gammas 

In my E8 physics model, 64 of the 240 E8 root vectors are represented by 64 
= 8x8 = 8 dimensions of full 8-dim spacetime x 8 Dirac Gammmas 

• The 8 dimensions of full 8-dim spacetime are denoted here by basis 
{t,x,y,z,e,ie,je,ke} (or sometimes with capital letters 
{T,X,Y,Z,E,IE,JE,KE} )to indicate how it appears after dimensional 
reduction to get {t.x.y,z} is the basis for 4-dimensional physical 
spacetime and {e,ie,je,ke} is the basis for 4-dimensional CP2 internal 
symmetry space. 

• The 8 Dirac Gammas are denoted here by basis {1,i,j,k,e,ie,je,ke}. 

The 8 Dirac components of the 8 spacetime vector dimensions (such as Xk 
etc ) physically describe effective spacetime curvature in full 8-dimensional 
(high-energy) spacetime analogous to gravitational curvature in 4-
dimensional (low-energy) physical spacetime. 

  

A second set of 64 of the 240 E8 root vectors are represented by 64 = 8x8 = 
8 half-spinor fundamental first-generation fermion particles x 8 Dirac 
Gammmas or, equivlalently, the 8 covariant components of the 8 
fundamental first-generation fermion particles.The 8 fundamental first-
generation fermion particles are denoted here by 

• electron = EL 
• red up quark = UR 
• green up quark = UG 
• blue up quark = UB 
• red down quark = DR 
• green down quark = DG 
• blue down quark = DB 
• electron neutrino = NU 
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Therefore, the 8x8 = 64 covariant components of the fundamental first-
generation fermion particles are: 

ELt  ELx  ELy  ELz  ELe  ELie  ELje  ELke 
URt  URx  URy  URz  URe  URie  URje  URke 
UGt  UGx  UGy  UGz  UGe  UGie  UGje  UGke 
UBt  UBx  UBy  UBz  UBe  UBie  UBje  UBke 
DRt  DRx  DRy  DRz  DRe  DRie  DRje  DRke 
DGt  DGx  DGy  DGz  DGe  DGie  DGje  DGke 
DBt  DBx  DBy  DBz  DBe  DBie  DBje  DBke 
NUt  NUx  NUy  NUz  NUe  NUie  NUje  NUke 

  

A third set of 64 of the 240 E8 root vectors are represented by 64 = 8x8 = 8 
half-spinor fundamental first-generation fermion anti-particles x 8 Dirac 
Gammmas that can be represented by notation similar to that of the second 
set of 64. 

  

The 3 sets of 64 of the 240 E8 root vectors are related by triality. To try to 
reduce confusing clutter, only some of the blue (8-dim spacetime) and red 
(fundamental first-gemeration fermion particle) root vector vertices are 
explictly labeled. 

As to remaining 48 = 24 + 24 vertices, they represent the root vectors of two 
copies of D4 (one D4 for Gravity and another D4 for the Standard Model) 
that live within the Spin(16) inside E8, with structure 

E8 / Spin(16) = 64 + 64  

Spin(16) / D4xD4 = 64 
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The spinor fermion term of the full 8-dimensional Lagrangian of my E8 
physics model is of the form 

INTEGRAL over {t,x,y,z,e,ie,je,ke}  

of  

SPINOR {ELt ,ELx ,ELy ,ELz ,ELe ,ELie ,ELje ,ELke} ...(other fermions) 

After dimensional reduction according to the Mayer Mechanism from a 
uniform octonionic 8-dimensional spacetime with basis 

{t,x,y,z,e,ie,je,ke} 

down to a quaternionic 4+4 = 8-dimensional Klauza-Klein spacetime with 
basis 

{t,x,y,z} of physical spacetime plus {e,ie,je,ke} of internal symmetry space 

the spinor term of the Lagrangian breaks down into the sum of four parts 

1 - INTEGRAL over {t,x,y,z} of SPINOR {ELt ,ELx ,ELy ,ELz} ...(other 
fermions) 

2 - INTEGRAL over {t,x,y,z} of SPINOR {ELe ,ELie ,ELje ,ELke} ...(other 
fermions) 

3 - INTEGRAL over {e,ie,je,ke} of SPINOR {ELt ,ELx ,ELy ,ELz } 
...(other fermions) 

4 - INTEGRAL over {e,ie,je,ke} of SPINOR {ELe ,ELie ,ELje ,ELke} 
...(other fermions) 

First Generation  

1 - is just the usual Standard Model spinor fermion term for 4-dim physical 
spacetime and first-generation fermions, so 1 represents first-generation 
fermions. The 8 first-generation fermion particles and antiparticles each 
correspond to the 8 octonion basis elements, so that the first-generation 
ferrmion particles and the first-generation fermion antiparticles each 
correspond to the Octonions O. 
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Second Generation 

2 - differs from the usual Standard Model in that the SPINOR has 
components in the {e,ie,je,ke} internal symmetry space instead of in the 
{t,x,y,z} physical spacetime. Transformation from the SPINOR with 
components in the {e,ie,je,ke} internal symmetry space to a SPINOR with 
components in the {t,x,y,z} physical spacetime introduces a 4x4 matrix 

   t x y z  
e  * * * * 
ie * * * * 
je * * * * 
ke * * * * 

Introduction of those new 4x4 = 16 degrees of freedom of that 
Transformation corresponds to introducing a new octonion corresponding to 
a second copy of the 8 fundamental fermion particles and a new octonion 
corresponding to a second copy of the 8 fundamental fermion antiparticles, 
so that the second-generation fermion particles and the second-generation 
fermion antiparticles each correspond to pairs of Octonions OxO. 

3 - differs from the usual Standard Model in that the base manifold 
spacetime has components in the {e,ie,je,ke} internal symmetry space 
instead of in the {t,x,y,z} physical spacetime. Transformation from the base 
manifold spacetime with components in the {e,ie,je,ke} internal symmetry 
space to a base manifold spacetime with components in the {t,x,y,z} 
physical spacetime introduces a 4x4 matrix as described in 2. Introduction of 
those new 4x4 = 16 degrees of freedom of that Transformation corresponds 
to introducing a new octonion corresponding to a second copy of the 8 
fundamental fermion particles and a new octonion corresponding to a second 
copy of the 8 fundamental fermion antiparticles, so that the second-
generation fermion particles and the second-generation fermion antiparticles 
each correspond to pairs of Octonions OxO. 

Third Generation 

4 - differs from the usual Standard Model in that the SPINOR has 
components in the {e,ie,je,ke} internal symmetry space instead of in the 
{t,x,y,z} physical spacetime AND the base manifold spacetime has 
components in the {e,ie,je,ke} internal symmetry space instead of in the 
{t,x,y,z} physical spacetime. Transformation from the SPINOR with 
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components in the {e,ie,je,ke} internal symmetry space to a SPINOR with 
components in the {t,x,y,z} physical spacetime introduces a 4x4 matrix 

   t x y z  
e  * * * * 
ie * * * * 
je * * * * 
ke * * * * 

Introduction of those new 4x4 = 16 degrees of freedom of that 
Transformation corresponds to introducing a new octonion corresponding to 
a second copy of the 8 fundamental fermion particles and a new octonion 
corresponding to a second copy of the 8 fundamental fermion antiparticles. 

Transformation from the base manifold spacetime with components in the 
{e,ie,je,ke} internal symmetry space to a base manifold spacetime with 
components in the {t,x,y,z} physical spacetime introduces a second 4x4 
matrix 

  

   t x y z  
e  * * * * 
ie * * * * 
je * * * * 
ke * * * * 

Introduction of the second new 4x4 = 16 degrees of freedom of that 
Transformation corresponds to introducing a second new octonion 
corresponding to a second copy of the 8 fundamental fermion particles and a 
second new octonion corresponding to a second copy of the 8 fundamental 
fermion antiparticles, so that the third-generation fermion particles and the 
third-generation fermion antiparticles each correspond to triples of 
Octonions OxOxO. 

There are no further Generations beyond 3. 
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D4 in D5 in E6 in E7 in E8 

A projection of E8 root vectors into 2 dimensions showing a nesting 

D4 in D5 in E6 in E7 in E8 

is 

 

in which the two D4 of E8 are ( showing multiplicities 3 and 2 of points to 
which multiple root vectors are projected ) 
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The central red 24 of the inner D4 are obviously contained in E6 in E8. 

   

The outer magenta 6 of the outer D4 in E7 outside E6 are the two central 3 
of: 

126 root vectors of E7 - 72 root vectors of E6 = 54 = 2x(24+3) = 

2 circular 12+12 + 2 central 3 

The magenta 6 root vectors of the two central 3 correspond to the root 
vectors of a 7-sphere S7 ( which, although not a Lie algebra due to Octonion 

non-associativity, is a Malcev algebra ) 

The magenta 48 = 54-6 of the two E7 circular 12+12 are related to the blue 
16 of 8-complex-dimensional Kaluza-Klein vector spacetime D5 outside red 
D4 so that the magenta 48 and blue 16 combine to form a 48+16 = 64-real-

dimensional = 8-octonionic-dimensional vector spacetime . 

Therefore, E7 looks like E6 plus octonification of vector spacetime plus a 7-
sphere S7. 
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The outer cyan 18 of the outer D4 in E8 outside E7 are the four central 3 
plus outside 6 of: 

240 root vectors of E8 - 126 root vectors of E7 = 114 = 108 + 6 = 4x(24+3) 
+ 6 = 

4 circular 12+12 + 4 central 3 + outside 6 

The cyan 12 root vectors of the four central 3 correspond to the root vectors 
of the 14-dimensional Lie algebra G2. 

The outside 6 root vectors correspond to the root vectors of a 7-sphere S7 ( 
which, although not a Lie algebra due to Octonion non-associativity, is a 

Malcev algebra ) 

The cyan 96 = 108-12 of the four E8 circular 12+12 are related to the green 
32 of 16-complex-dimensional full-spinor E6 fermion first-generation 

particles and antiparticles so that the cyan 96 and green 32 combine to form 
96+32 = 128-real-dimensional = 16-octonionic-dimensional representation 

space for full-spinor fermion first-generation particles and antiparticles. 

Therefore, E8 looks like E7 plus octonification of representation space for 
full-spinor fermion first-generation particles and antiparticles plus G2 plus a 

7-sphere S7. 
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8 circles of 30 = 240 root vectors of E8 

 

 

from the view of the 240 of E8 as 8 circles of 30. 

  

To get more feel for the 8 circles of 30, consider the comment by rntsai on 
N-category Cafe that mentioned Kostant's "... decomposition of e8 into 31 
cartan's ..." and said: "... It's ... related to e8/(d4+d4) decomposition : 

e8/(d4+d4)= (28,1)+(1,28) + (8v,8v) + (8S+,8S+) + (8S-,8S-) 

The last 3 terms can be seen as 24 8-dim spaces ... 

The other 7 cartans are inside d4+d4 ... there are probably several ways to 
identify [them]...". 

Another way (other than the one mentioned by rntsai) is to decompose d4 
into a 14-dim G2 plus two 7 spheres S7 + S7, getting 

d4 = 14 + 7 + 7 

14-dim rank-2 G2 has 7 = 14/2 Cartans and G2 can be seen as the sum of 
two 7-dimensional representations. If each 7 is represented by the 7 
imaginary octonions { i,j,k,e,ie,je,ke } then the 7 Cartans of G2 are the 7 
pairs (one from each of the 7 in G2): 
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i i  

j j 

k k 

e e 

ie ie 

je je 

ke ke 

Note that to make an Abelian Cartan, the pairs must match, because only 
matching pairs close to form an Abelian Cartan (this can be seen by looking 
at the octonion products). 

28-dim rank-4 d4 has 28/4 = 7 Cartans and d4 looks like G2 plus S7 plus S7 
and since G2 decomposes into two 7 representations 

d4 decomposes into 7 + 7 + 7 + 7 ( where the first two 7 are from G2 and the 
other two come from the two S7 ) 

and the 7 Cartans of d4 are ( in terms of octonion imaginaries ) 

i i i i  

j j j j 

k k k k 

e e e e 

ie ie ie ie 

je je je je 

ke ke ke ke 

Again, note that all elements of the quadruples must match to get Abelian 
Cartan structure. 



 182 

When you look at d4 + d4 to get 8-element Cartans of E8, all 8 elements 
must again match up to get Abelian Cartan structure, so the 7 Cartans of E8 
that come from d4 + d4 look like 

i i i i i i i i  

j j j j j j j j 

k k k k k k k k 

e e e e e e e e 

ie ie ie ie ie ie ie ie 

je je je je je je je je 

ke ke ke ke ke ke ke ke 

Of course, this octonion structure is also reflected in the "... 24 8-dim spaces 
..." described by rntsai as "... (8v,8v) + (8S+,8S+) + (8S-,8S-) ..." so that all 
31 of the 8-dim Cartans of E8 have nice octonionic structure. 

Also note that when you make a 240-element E8 root vector diagram of 8 
circles each with 30 vertices, 8 of the 248 E8 generators are missing, so that 
you must leave out one of the 31 Cartan 8-element sets. Seeing E8 in terms 
of E8 = 120 + 128 = d4 + d4 + 8x8 + 8x8 + 8x8 it is most natural to see the 
Cartan as being one of the Cartan sets of 8 coming from the d4 + d4, but you 
could see the E8 from other points of view by using other Cartan sets of 8 to 
determine which of the 248 were the 8 omitted from the root vector diagram. 
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rntsai also said, about "The last 3 terms [that] can be seen as 24 8-dim 
spaces", "... You can verify that these are abelian, so calling them cartan is 
justified. ...". Each of the 8x8 look like 

  g1 g2 g3 g4 g5 g6 g7 g8 
 
1 
i  
j  
k  
e  
ie  
je  
ke  

where the E8/octonionic { 1,i,j,k,e,ie,je,ke } represent 8-dim spacetime (8v) 
or 8 fermion fundamental first-generation particles (8S+) or 8 fermion 
fundamental first-generation antiparticles (8S-) and the g1 ... g8 are Dirac 
gammas of 8-dimensional Kaluza-Klein spacetime. 

Those Dirac gammas, although they have intrinsic Clifford algebra structure, 
can be regarded with respect to E8/octonionic structure as only indicating 
physical Dirac gamma component structure of the E8/octonionic { 
1,i,j,k,e,ie,je,ke } so that they are consistent with each of the rows 

   1g1  1g2  1g3  1g4  1g5  1g6  1g7  1g8  
 
   ig1  ig2  ig3  ig4  ig5  ig6  ig7  ig8 
 
   jg1  jg2  jg3  jg4  jg5  jg6  jg7  jg8 
 
   kg1  kg2  kg3  kg4  kg5  kg6  kg7  kg8 
 
   eg1  eg2  eg3  eg4  eg5  eg6  eg7  eg8 
 
  ieg1 ieg2 ieg3 ieg4 ieg5 ieg6 ieg7 ieg8 
 
  jeg1 jeg2 jeg3 jeg4 jeg5 jeg6 jeg7 jeg8 
 
  keg1 keg2 keg3 keg4 keg5 keg6 keg7 keg8 
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being able to represent an 8-element E8 Cartan subalgebra, no matter which 
of the three representations 8v, 8S+, or 8S- (which are related to each other 
by triality) is used. 
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D4 and D4* and Higgs 

Consider the two D4 in the E8 physics model based on E8 / Spin(16), and 
denote them D4 and D4* to distinguish between them. 

  

 

  

When transformed from the 8-circle projection to the basic projection of my 
E8 physics model,  
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D4 and D4* look like 

  

 

The basic figure of my E8 physics model 

 

has, for the D4 and D4*, cyan intead of bright yellow and magenta instead 
of dark yellow, so that in the basic figure the D4 and D4* look like 
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28-dim D4 ( with 24 root vectors ) gives Gravity from its 15+1 = 16-
dimensional D3xU(1). 

The 12-dimensional symmetric space D4 / D3xU(1) corresponds to the Lie 
spheres in R8. 

  

28-dim D4* ( with 24 root vectors ) gives the Standard Model SU(3) and 
SU(2) and U(1) from its 15+1 = 16-dimensional A3xU(1) = U(4). 

The 12-dimensional symmetric space D4* / U(4) corresponds to the set of 
complex structures in R8. 

  

Since D3 = A3 and D3xU(1) = U(4), the Lie spheres in R8 looks like the set 
of complex structures in R8, so from when I refer to the "set of complex 

structures in R8" I am referring to both of those things. 
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Since D4 describes Gravity acting on 4-dimensional M4 physical spacetime, 
the 12-dimensional set of complex structures in R8 of the D4 symmetric 

space correspond to the ways that M4 can be fit inside the prior-to-
dimensional-reduction 8-dimensional spacetime. 

Since D4* describes the Standard Model SU(3) and SU(2) and U(1) acting 
on 4-dimensional CP2 , the 12-dimensional set of complex structures in R8 

of the D4* symmetric space correspond to the ways that CP2 can be fit 
inside the prior-to-dimensional-reduction 8-dimensional spacetime. 

After dimensional reduction, the uniform R8 is transfomed into a 4+4-
dimensional M4xCP2 Kaluza-Klein space, 

and consistency with the structure of the M4xCP2 Kaluza-Klein space is a 
restriction on the 12+12 = 24 degrees of freedom of the D4 and D4* 

symmetric spaces. 

and the geometry of that dimensional reduction gives, by the Mayer 
Mechanism, the Higgs scalar, which is 2-complex dimensional or 4-real 
dimensional ( see, for example, Introduction to Gauge Field Theory, by 

Bailin and Love (rev ed IOP 1993 at pages 235, 238)). 

Since the 12+12 = 24 degrees of freedom of the D4 and D4* symmetric 
spaces produce the 4 degrees of freedom of the Higgs scalar, 

the remaining 24-4 = 20 degrees of freedom do not correspond to physics in 
our M4xCP2 low-energy Kaluza-Klein realm, 

but to phenomena in the high-energy realm of prior-to-dimensional-
reduction 8-dimensional spacetime. 

  

Having seen how the Higgs etc comes from the 28-16 = 12-real-dimensional 
symmetric spaces Spin(8) / U(4) of D4 and D4* 

consider the physical interpretation of the 16-real-dimensional U(4) 
subgroup of Spin(8) in D4* that produces the Standard Model. 

12 of the dimensions describe the Standard Model gauge groups SU(3) and 
SU(2) and U(1) 
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As to the remaining 16-12 = 4 dimensions, 

1 of them is the U(1) of U(4) = U(1)xSU(4) that describes a complex 
propagator phase, which must be corrrelated/coincidental with the U(1) of 
the U(2,2) in the Spin(8) of D4 that produces Gravity for consistency of the 
E8 physics model after dimensional reduction 

1 more of them is accounted for by requiring the U(1) of U(3) and the U(1) 
of U(2) to be correlated/coincidental, producing the U(1) photon. (Note that 
in the E6 physics model with only one D4, the 12 Standard Model 
generators are the 28-16 = 12 of Spin(8) / U(2,2), so there is only one U(1) 
photon.) 

The other 2 are in CP3 beyond CP2 ( where CP3 = SU(4) / U(3) and CP2 = 
SU(3) / U(2) ) and they describe the Quantum Worlds of the Many-Worlds, 
much like "the "tunnel effect" of quantum mechanics in terms of classical 
evolution of a system in imaginary time" to use the words of Yu. Manin in 
his 1981 book "Mathematics and Physics", where he said: 

"... It is extremely important to ... imagine the whole history of 
the Universe ... as a complete four-dimensional shape, 
something like the "tao" of ancient Chinese philosophy. The 
introduction of temporal dynamics is the next step. ... the 
natural structure for the absolute sky ... at the point P0 ... is the 
complex Riemann sphere ... the complex projective line CP1 ... 
the natural coordinates are complex numbers ... they are always 
connected by a fractional-linear transformation ... each sky CP1 
is simply embedded in ... The "Penrose paradise" H = CP3 ... 
the space of "projective twistors" ... the skies over the points of 
the Minkowski World are not all the lines in CP3, but only part 
of them, lying in a five-imensional hypersurface ... 
introduc[ing] additional ... skies correspond[ing] to the missing 
lines in CP3 ...[gives]... the compact complex spacetime of 
Penrose, denoted CM ... [with] the interpretation of the "tunnel 
effect" of quantum mechanics in terms of the classical evolution 
of a system in imaginary time ...  

In a world of light there are neither points nor moments of time; 
beings woven from light would live "nowhere" and "nowhen" 



 190 

... One point of CP3 is the whole life history of a free photon - 
the smallest "event" that can happen to light. ...". 

  



 191 

E8 and Primes 

According to "The Classification of the Finite Simple Groups" (AMS 
Mathematical Surveys and Monographs, Vol. 40, No. 1, 1994) by 
Gorenstein, Lyons, and Solomon ( in the following I change their notation 
from prime number q to prime number p ): 

"... It is our purpose ... to prove the following theorem:  

CLASSIFICATION THEOREM. Every finite simple group is 

• cyclic of prime order, 
• an alternating group, 
• a finite simple group of Lie type, 
• or one of the twenty-six sporadic finite groups. 

... the bulk of the set of finite simple groups consists of finite 
analogues of Lie groups ... called finite simple groups of Lie 
type, and naturally form 16 infinite families ... In 1968, 
Steinberg gave a uniform construction and characterization of 
all the finite groups of Lie type as groups of fixed points of 
endomorphisms of linear algebraic groups over the algebraic 
closure of a finite field ... 

The finite simple groups are listed ...[including]... Group ... 
E8(p) ...[ for prime p ]... 

Order ... p^120 (p^2 - 1 ) (p^8 - 1 ) (p^12 - 1 ) (p^14 - 1 ) (p^18 
- 1 ) (p^20 - 1 ) (p^24 - 1 ) (p^30 - 1 ) ...". 

To get a feel for E8(p), ignore the -1 part of the Order formula for E8(q) and 
see that the order of E8(q) is roughly (somewhat less than) 

p^120 p^(2+8+12+14+18+20+24+30) = p^(120+128) = p^248 

Note that 248-dim E8 = 120-dim adjoint of Spin(16) + 128-dim half-spinor 
of Spin(16) 

and that p^248 is the set of maps from 248 to p 
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and that the exponents are one greater than each of the primes 1, 7, 11, 13, 
17, 19, 23, and 29, 

but not similarly related to the primes to 2, 3, or 5. 

and that 

• E8(2) = the number of ways to assign the 2 elements + and 1 (as in + 
and - electric charge of the U(2) electroweak gauge group) to each of 
the 248 basis elements of E8 

• E8(3) = the number of ways to assign the 3 = 2+1 = 4-1 elements + 
and 1 (as in r, g and b color charge of the SU(3) color force gauge 
group) to each of the 248 basis elements of E8 

• E8(5) = the number of ways to assign the 5 = 6-1 = 4+1 elements x, y, 
z, t and m (as in spatial x, y and z , and time t and scale/mass m of the 
Spin(2,3) anti-deSitter group of MacDowell-Mansouri gravity) to each 
of the 248 basis elements of E8 

•   
• E8(7) = the number of ways to assign the 7 = 6+1 = 8-1 Imaginary 

Octonion basis elements (as in spatial/internal symmetry part of 8-dim 
Kaluza-Klein spacetime and tree-level-massive first generation 
fermion particles and antiparticles and in 7 of the 8 Dirac gammas of 
E8 physics) to each of the 248 basis elements of E8 

• E8(11) = the number of ways to assign 11 = 12-1 elements (as in the 
11 generators of charge-carrying SU(3) and SU(2) of the 12 
generators of the Standard Model SU(3)xSU(2)xU(1) in E8 physics) 
to each of the 248 basis elements of E8 

• E8(13) = the number of ways to assign 13 = 12+1 elements (as in 12 
root vectors of Conformal Spin(2,4) = SU(2,2) of MacDowell-
Mansouri gravity in E8 physics) to each of the 248 basis elements of 
E8 

• E8(17) = the number of ways to assign 17 = 16+1 elements as in the 
16-dim vector representation of Spin(16) and the 16-dim full spinor 
representation of Spin(8) and 16-dim pairs of octoniions representing 
second-generation fermions and in the complexification of 8-dim 
Kaluza-Klein spacetime and 8-dim representation spaces of first-
generation particles and antiparticles) to each of the 248 basis 
elements of E8 



 193 

• E8(19) = the number of ways to assign 19 = 18+1 elements (as in the 
18 root vectors of 21-dimensional rank 3 Spin(7)) to each of the 248 
basis elements of E8 

• E8(23) = the number of ways to assign 23 = 24-1 elements (as in 24-
dim triples of octonions representing third-generation fermions and 24 
full octonionic dimensions of the 27-dim Jordan algebra J(3,O)) to 
each of the 248 basis elements of E8 

• E8(29) = the number of ways to assign 29 = 28+1 elements (as in 28-
dim d4 for MacDowell-Mansouri gravity and 28-dim d4 for the 
Standard Model in E8 physics) to each of the 248 basis elements of 
E8 

• ... 
• E8(113) = the number of ways to assign 113 = 112+1 elements (as in 

the 112 root vectors of 120-dim Spin(16)) to each of the 248 basis 
elements of E8 

• E8(127) = the number of ways to assign 127 = 128-1 elements (as in 
64+64 = 128-dim half-spinors of Spin(16) representing first-
generation fermion particles and antiparticles, and the related Dirac 
Gammas) to each of the 248 basis elements of E8 

• ... 
• E8(257) = the number of ways to assign 257 = 256+1 elements (as in 

256-dim Cl(8)) to each of the 248 basis elements of E8 
• ... 
• E8(65537) = the number of ways to assign 65,537 = 65,536+1 

elements (as in 65,536-dim Cl(16)) to each of the 248 basis elements 
of E8 

  

In math.RT/0712.3764 Skip Garibaldi said: 

"... Theorem. Let L be a Lie algebra of type E8 over a field of 
characteristic 5. Then there is no quotient trace form on L. ...  

Roughly speaking, we use lemmas due to Block to reduce to 
showing that the trace is zero for representations coming from 
algebraic groups of type E8. From this, it is easy to see that it 
suffices to consider only the Weyl modules, which are defined 
over Z. Leaning on the fact that a Lie algebra of type E8 is 
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simple over every field ... we note that the trace form is zero 
because 5 divides 60, the Dynkin index of E8. ... 

Lemma 1.3. Let G and g be ... of type E8. The following are 
equivalent: 

• (1) The Killing form of g is not zero over F. 
• (2) The Killing form of g is nondegenerate over F. 
• (3) The characteristic of F is =/= 2, 3, 5. 

... 

Proposition 1.5. Let G and g be as in 1.1 and of type E8. There 
is a representation rho of G over F with tr =/= 0 if and only if F 
has characteristic =/= 2, 3, 5. 

... ". 
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From F4 to E6 to E8 

F4  

The exceptional Lie algebra f4 = 

• so(8) 28 gauge bosons of adjoint of so(8) 
• + 8 vectors of vector of so(8) 
• + 8 +half-spinors of so(8) 
• + 8 -half-spinors of so(8) (mirror image of +half-spinors) 

Therefore, you can build a natural Lagrangian from f4 as 

• 8 vector = base manifold = 8-dim Kaluza-Klien 4+4 dim spacetime 
• fermion term using 8 +half-spinors as left-handed first-generation 

particles and the 8 -half-spinors as right-handed first-generation 
antiparticles. 

• a normal (for 8-dim spacetime) bivector gauge boson curvature term 
using the 28 gauge bosons of so(8). 

 If you let the second and third fermion generations be composites of the 
first, i.e., if 

• the 8 first-generation particles/antiparticles are identified with 
octonion basis elements denoted by O, 

• and you let the second generation be pairs OxO 
• and the third generation be triples OxOxO 
• and if you let the opposite-handed states of fermions not be 

fundamental, but come in dynamically when they get mass, 

then 

f4 looks pretty good IF you can get gravity and the standard model from the 
28 so(8) gauge bosons. 

If you want to make gravity from 15-dim Conformal Lie algebra so(2,4) by a 
generalized McDowell-Mansouri mechanism 

then you have 28-15 = 13 so(8) generators left over, which are enough to 
make the 12-dim SM, 
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BUT 

the 15-dim Conformal Gravity and 12-dim Standard Model are not both-at-
the-same-time either 

• Group-type subroups of Spin(8) 
• or Algebra-type Lie algebra subalgebras of so(8) 
• or factors of the Weyl group of so(8), since  

o the Weyl group of so(8) is of order 2^3 4! = 8 x 24 = 192 
o the Weyl group of so(2,4) is of order 2^2 3! = 4 x 6 = 24 
o the Weyl group of su(3) is of order 3! = 6 
o the Weyl group of su(2) is of order 2! = 2 
o the Weyl group of u(1) is of order 1! = 1 

Not only does the Weyl group of so(8) have only one factor of 3 while 
the Conformal Group and Standard Model have two factors of 3, but 
the total order of the Weyl groups of the Conformal Group and 
Standard Model is 24 x 6 x 2 x 1 = 288 which is larger than the order 
192 of the Weyl group of so(8). 

So, if you try to get both the 15 CG and 12 SM to fit inside the 28 so(8), 

• you see that they do not fit as Lie Group subgroups 
• and you see that they do not fit as Lie algebra subalgebras 
• and you see that they do not fit as Weyl group factors 

so 

what I have done is to look at them as root vectors, where the so(8) root 
vector polytope has 24 vertices of a 24-cell 

• and the Conformal Gravity so(2,4) root vector polytope has 12 
vertices of a cuboctahedron 

• and the remaining 24-12 = 12 vertices can be projected in a way that 
gives the 12-dim SM. 

  

My root vector decomposition (using only one so(8) or D4) is one of the 
things that causes Garrett Lisi to say that I have "... a lot of really weird 
ideas which ...[ he, Garrett ]... can't endorse ...". 
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So, from a conservative point of view, that you must use group or Lie 
algebra decompositions (not even considering a somewhat unconventional 
Weyl group factor approach, for which the f4 approach also will not work) , 

f4 will not work because one copy of D4 so(8) is not big enough for gravity 
and the SM. 

Also, f4 has another problem for my approach: f4 has basically real 
structures, while I use complex-bounded-domain geometry ideas based on 
ideas of Armand Wyler to calculate force strengths and particle masses. 

So, although f4 gives you a nice natural idea of how to build a Lagrangian as 

• integral over vector base manifold 
• of curvature gauge boson term from adjoint so(8) 
• and spinor fermion terms from half-spinors of so(8) 

f4 has two problems: 

• 1 - no complex bounded domain structure for Wyler stuff (a problem 
for me) 

• 2 - only one D4 (no problem for me, but a problem for more 
conventional folks). 

So, look at bigger exceptional Lie algebra: 

  

E6  

e6 is nice, and has complex structure for my Armand Wyler-based 
calculation of force strengths and particle masses, so e6 solves my problem 1 
with f4 and I can and have constructed an e6 model, 

but e6 still has only one D4, so e6 is still problematic from the conventional 
view, as e6 does not solve the conventional problem 2 with f4. 

So,  do what Garrett Lisi did, and go to the largest exceptional Lie algebra, 
e8: 
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E8 

  

If you look at e8 in terms of E8(8) EVIII = Spin(16) + half-spinor of 
Spin(16) 

you see two copies of D4 inside the Spin(16) (Jacques Distler mentioned 
that) which are enough to describe gravity and the SM. 

I think that Garrett's use of e8 is brilliant,  

even though my view of e8 differs in some details from the view of Garrett 
Lisi’s paper arXiv 0711.0770: 

• I don't use triality for fermion generations, since my second and third 
generations are composites of the first, as described above in talking 
about f4 

• and I use a different assignment of root vectors to particles etc, which 
can be seen in an animated rotation using Carl Brannen's root vector 
java applet In my version:  

o There are D4+D4+64 = 24+24+64 = 112 root vectors of 
Spin(16) :  

 24 yellow points for one D4 in the Spin(16) in E8 
 24 purple points for the other D4 in the Spin(16) in E8 
 64 blue points for the 8 vectors times 8 Dirac gammas in 

the Spin(16) in E8 
o There are 64+64 = 128 root vectors of a half-spinor of Spin(16) 

:  
 64 red points for the 8 first-generation fermion particles 

times 8 Dirac gammas 
 64 green points for the 8 first-generation fermion 

antiparticles time 8 Dirac gamma 
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Steven Weinberg on How to Build a Physics Lagrangian 

Given E8 = adjoint Spin(16) + half-spinor Spin(16) and physical 
interpretation 

• There are D4+D4+64 = 24+24+64 = 112 root vectors of Spin(16) :  
o 24 yellow points for one D4 in the Spin(16) in E8 which D4 

gives MacDowell-Mansouri Gravity 
o 24 purple points for the other D4 in the Spin(16) in E8 which 

D4 gives the Standard Model gauge bosons 
o 64 blue points for the 8 vectors times 8 Dirac gammas in the 

Spin(16) in E8 which vectors give 8-dim Kaluza-Klein 
spacetime 

• There are 64+64 = 128 root vectors of a half-spinor of Spin(16) :  
o 64 red points for the 8 first-generation fermion particles times 8 

Dirac gammas 
o 64 green points for the 8 first-generation fermion antiparticles 

time 8 Dirac gamma 

is it natural to put them together to form the Lagrangian of my E8 physics 
model ?   

In the 1986 Dirac Memorial Lectures published in the book Elementary 
particles and the Laws of Physics (Cambriddge 1987) 

Steven Weinberg said ( in the following I sometimes substitute the word 
"fermion" for "electron" and the words "gauge bosons" for "photon" and the 
words "the equation" for "(1)" referring to equation (1), and I sometimes 
insert my comments indented and enclosed by brakcets [ ] ): 
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"... Let's examine the following equation: 

L =  

- PSIbar ( gamma^mu d/dx_mu + m ) PSI 

- (1/4) ( d/dx_mu A_nu - d/dx_nu A_mu )^2 

+ i e A_mu PSIbar gamma^mu PSI 

- MU ( d/dx_mu A_nu - d/dx_nu A_mu ) PSIbar sigma^mu nu PSI 

- G PSIbar PSI PSIbar PSI 

+ ... 

L stands for Lagrangian density; roughly speaking you can think of it as the 
density of energy. 

Energy is the quantity that determines how the state vector rotates with time, 
so this is the role that the Lagrangian density plays; it tells us how the 
system evolves. 

L ...[ is ]... written as a sum of products of fields and their rates of change. 

PSI is the field of the fermion ( a function of the spacdetime position x ), and 
m is the mass of the fermion. 

d/dx_mu means the rate of change of the field with position. ... 

the gamma^mu matrices are called Dirac matrices. 

A_mu is the field of the gauge bosons ... 

Each term has an independent constant, called the coupling constant, that 
mutiplies it. These are the quantities e , MU , G , ... in the equation. The 
coupling constant gives the strength with which the term affects the 
dynamics. 

No coupling constant appears in the first two terms simply because I have 
chosen t absorb them into definition of the two fields PSI and A_mu. ... 
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Experimentally we know that the formula consisting of just the first three 
terms, with all higher terms neglected, is adequate to describe electrons and 
photons to a fantastic level of accuracy. This theory is known as quantum 
electrodynamics or QED. ... 

[ An ] argument ... why the behaviour of electrons and photons is described 
by just the first three terms in the equation ... goes back to work by 
Heisenberg in the 1930s ... The argument is based on dimensional analysis ... 
I will work in a system of units called physical units, in which Planck's 
constant and the speed of light are set equal to one. With these choices, mass 
is the only remaining unit; we can express the dimensions of any quantity as 
a power of mass. 

For example, a distance or time can be expressed as so many inverse 
grammes. A cross-sction ... is given in terms of som many inverse grammes 
squared. ... 

Now suppose that all interactions have coupling constants that are pure 
numbers, like the constant e in the third term of the equation ... Then itr 
would be very easy to figure out what contribution an observable gets from 
its cloud of virtual gauge bosons and fermion-antfermion pairs at very high 
energy E. 

Lets suppose an observable O has dimensions [mass]^(-a) where a is 
positive. ... Now, at very high virtual-particle energy, E , much higher than 
any mass, or any energy of a particle in the initial or final state, there is 
nothing to fix a unit of energy. The contribution of high energy virtual 
particles to the observable O must then be given an integral like [ the 
following expression (3) ] 

O = INTEGRAL(to oo) 1 / E^(a+1) dE 

because this is the only quantity wihcih has the right dimensions, the right 
units, to give the observable O. ... The lower bound in the integral is some 
finite energy that marks the dividing line between what we call high and low 
energy. ... This argument only works because there are no other quantities in 
the theory that have the units of mass or energy. ... 

On the other hand, suppose that there are other constants around that have 
units of mass raised to a negative power. Then if you have an expression 
involving a constant C_1 with units [mass]^(-b_1) , and another constant 
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C_2 with units [mass]^(-b_2) nd so on, then ... we get a sum of terms of the 
form [ of the following expression (4) ] 

O = C_1 C_2 ... INTEGRAL(to oo) E^( b_1 + b_2 + ... ) / E^(a+1) dE 

again because these are the only quantities tha have the right units for the 
observable O. ... 

Expression (3) is perfectly well-defined, the integral converges ... as long as 
the number a is greater than zero. 

However, if b_1 + b_2 + ... is greater than a , then (4) will not be well-
defined, because the numerator will have more powers of energy than the 
denominator and so the integral will diverge. 

The point is that no matter how many powers of energy you have in the 
denominator, i.e. no matter how large a is , (4) eventually will diverge when 
you get up to sufficiently high order in the coupling constants, C_1 , C_2 , 
etc., that have dimensionls of negative powers of mass, because if you have 
enough of these constants, then eventually b+1 + ... is greater than a . 

Looking at the Lagrangian density in the equation, we can easily work out 
what the units of the constant e , MU , G , etc., are. 

[ In 4-dimensional physical spacetime ]... All terms in the Lagrangian 
density must have units [mass]^4 , because length and time have units of 
inverse mass and trhe Lagrangian density integrated over spacetime must 
have no units. 

From the m PSIbar PSI term, we see that the fermion field must have units 
[mass]^(3/2) , because ... [t]he derivative operator ( the rate of change 
operator ) has units of [mass]^1 ...[ and] 3/2 + 3/2 + 1 = 4 . 

[ In an e-dimensional spacetime, the fermion field must have 
units [mass]^(7/2) , because 7/2 + 7/2 + 1 = 8 . ] 

The derivative operator ( the rate of change operator ) has units of [mass]^1 , 
and so the gauge boson field also has units of [mass]^1. 

Now we can work out what the units of the coupling constants are. ... 
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the electric charge ... e ... turns out to be a pure nuber, to have no units. 

But then as you add more and more powers of fields, more and more 
derivatives, you are adding more and more quantities that have units of 
positive powers of mass, and since the Lagrangian density [ in 4-
dimensional physical spacetime ]... has to have fixed units of [mass]^4 , 
therefore the mass dimensions of the associated coupling constants must get 
lower and lower, until eventually you come to constants like MU and G 
which have negative units of mass. ... Specifically, MU has the units of 
[mass]^(-1) , while G has the unts [mass]^(-2) ... Such terms in the equation 
would completely spoil the agreement between theory and experiment ... so 
experimentally we can say that they are not there to a fantrastic order of 
precision and ... it seems that this could be explained by saying that such 
terms must be excluded because they would give infinite results, as in (4). 

... that is exactly waht we are lookign for: a theoretical framework based on 
quantum mechanics, and a few symmetry principles, in which the specific 
dynamical principle, the Lagrangian, is only mathematically consistent if it 
takes one particular form. 

At the end of the day, we ... have the feeling that "it could not have been any 
other way". ... 

I described to you the success quantum electrodynamics has had in the 
theory of photons and electrons ... 

In the 1960s these ideas were applied to the weak interactions of the nuclear 
particles, with a success that became increasingly apparent experimentally 
during the 1970s. 

In the 1970s, the same ideas were applied to the strong interactions of the 
elementary particles, with results that ... have been increasingly 
experimentally verified since then. 

Today we have a theory based on just such a Lagrangian as given in the 
equation. In fact, 

if you put in some indices on the fields so that there are many fields of each 
type, then the first three terms of the equation give just the so-called 

standard model ... 
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It is a theory that seems to be capable of describing all the physics that is 
accessible using today's accelerators. ... The standard model works so well 
because all the terms which could make it look different are naturally 
extremely small. A lot of work has been done by experimentalists trying to 
find effects of these tiny terms ... but so far nothing has been discovered. 

[ Neutrino masses have been discovered since Weinberg gave 
his talk in1986, but they can be considered to be part of the 
lepton sector of the Standard Model. ] 

So far, no effect except for gravity itself has been discovered coming down 
to us from the highest energy scale where we think the real truth resides. ... 
". 

  

Some of the ... omissions in the above quote indicate that 
Weinberg's views stated above reflect his thinking "... until 
about five or six years ..." before he gave the talk in 1986, and 
the rest of the talk indicates that his thinking as of 1986 was "... 
that the ultimate constituents of nature, when you look at nature 
on a scale of 10^15 - 10^19 GeV , are not particles or fields but 
strings ...".  

I prefer to see string theory in terms of my E6 bosonic string 
model, with fermions coming from orbifolding and strings 
being physically interpreted as world-lines of particles, which 
model is consistent with my E8 physics model which is 
consistent with the Standard Model plus MacDowell-Mansouri 
gravity from the Conformal Group which gives a Dark Energy : 
Dark Matter : Ordinary Matter ratio that is consistent with 
observations. My E6 and E8 models allow calculation of what 
Weinberg describes as "... the ... fairly large number ... of free 
parameters ... that have to be chosen "just so" in order to make 
the [ standard model ] theory agree with experiment ...". 
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Left and Right Ideals of Clifford Algebras 

In Clifford Algebras and Their Applications in Mathematical Physics 
(Proceedings of the NATO and SERC Workshop, 15-27 September 1985, 
ed. by J. S. R. Chisholm and A. K. Common (Reidel 1986) at pages 9-10, 
23, 327-328), David Hestenes said: 

"... Clifford Algebras ... become vastly richer when given 
geometrical and/or physical interpretations. When a geometric 
interpretation is attached to a Clifford Algebra, I prefer to call it 
a Geometric Algebra, which is the name originally suggested 
by Clifford himself. ...  

the theory of geometric representations should be extended to 
embrace Lie groups and Lie algebras. A start has been made in 
... D. Hestenes and G. Sobczyk, Clifford Algebra to Geometric 
Calculus, Reidel Publ. Co., Dordrecht/Boston (1984) ... I 
conjectured there that every Lie algebra is isomorphic to a 
bivector algebra, that is, an algebra of bivectors under the 
commutator product. Lawyer-physicist Tony Smith has proved 
that this conjecture is true by pointing to results already in the 
literature. ... 

the columns of a matrix are minimal left ideals in a matrix 
algebra, because columns are not mixed by matrix 
multiplication from the left. The Dirac matrix algebra C(4) has 
four linearly independent minimal left ideals, because each 
matrix has four column. The Dirac spinor for an electron or 
some other fermion can be represented in C(4) as a matrix with 
nonvanishing elements only in one column, like so 

PSI_1     0     0     0  
    
PSI_2     0     0     0  
    
PSI_3     0     0     0  
    
PSI_4     0     0     0 
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where the PSI_i are complex scalars. The question arises: Is 
there a physical basis for distinguishing between different 
columns? 

The question looks more promising when we replace C(4) by 
the isomorphic geometric algebra R_4,1 in which every element 
has a clear geometric meaning. Then the question becomes: Is 
there a physical basis for distinguishing between different 
ideals? 

The Dirac theory clearly shows that a single ideal (or column if 
you will) provides a suitable representation for a single 
fermion. This suggests that each ideal should represent a 
different kind of fermion, so the space of ideals is seen as a 
kind of fermion isospace. I developed this idea at length in my 
dissertation, classifying leptons and baryons in families of four 
...". 

In the same Workshop proceedings I said I(at pages 377-379, 381-383): 

"... The 16-dimensional spinor representation of Spin(8) 
reduces to two irreducible 8-dimensional half-spinor 
representations that can correspond to the 8 fundamental 
fermion lepton and quark first-generation particle and to their 8 
antiparticles ...  

Numerical values for force strengths and ratios of particle 
masses to the electron mass are given. ... Armand Wyler ... 
(1971), C. R. Acad. Sci. Paris A272, 186 ... wrote a paper in 
which he purported to calculate the fine structure constant to be 
a = 1 / 137.03608 ... from the volumes of homogeneous 
symmetric spaces. ... Joseph Wolf ... (1965), J. Math. Mech. 14, 
1033 ... wrote a paper in which he classified the 4-dimensional 
Riemannian symmetric spaces with quaterniuonic structure. 
There are just 4 equivalence classes, with the following 
representatives: 

• T4 = U(1)^4 
• S2 x S2 = SU(2) / U(1) x SU(2) / U(1) 
• CP2 = SU(3) / S(U(2) x U(1)) 
• S4 = Spin(5) / Spin(4) 
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... Final Force Strength Calculation ... 

• fine structure constant for electromagnetism = 1 / 
137.03608 

• weak Fermi constant times proton mass squared = 1.03 x 
10^(-5) 

• color force constant (at about 10^(-13) cm.) = 0.6286 
• gravitational constant times proton mass squared = 3.4 - 

8.8 x 10^(-39). 

... PARTICLE MASSES ... 

• the electron mass ...[ is assumed to be given at its 
experimentally observed value ]... 

• electron-neutrino mass = 0 ... [ Note that this is only a 
tree-level value. ] ... 

• down quark constituent mass = 312.8 Mev ... 
• up qaurk constituent mass = 312.8 Mev ... 
• muon mass = 104.8 Mev ... 
• muon-neutrino mass = 0 ... [ Note that this is only a tree-

level value. ] ... 
• strange quark constituent mass = 523 Mev ... 
• charm quark constituent mass = 1.99 Gev ... 
• tauon mass = 1.88 Gev ... 
• tauon-neutrino mass = 0 ... [ Note that this is only a tree-

level value. ] ... 
• beauty quark constituent mass = 5.63 Gev ... 
• truth quark constituent mass = 130 Gev ... 

CERN has announced that the truth quark mass is about 45 Gev 
(Rubbia ... (1984), talk at A.P.S. D.P.F. annual meeting at Santa 
Fe ... but I think that the phenomena observed by CERN at 45 
Gev are weak force phenomena that are poorly explained ... As 
of the summer of 1985, CERN has been uable to confirm its 
identification of the truth quark in the 45 Gev events, as the 
UA1 experimenters have found a lot of events clustering about 
the charged ... W mass and the UA2 experimenters have not 
found anything convincing. (Miller ... (1985), Nature 317, 110 
... I think that the clustering of UA1 events near the charged ... 
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W mass indicates that the events observed are ... weak force 
phenomena. ...". 

Since I have been critical of CERN for its error in truth quark obersvations, I 
should state that my paper in that 1985 Workshop also contained errors, the 
most conspicuous of which may have been my statement that "... there 
should be three generations of weak bosons ...". 

  

Mathematical Structure of the 64-dimensional things of the form 8 x 8 

Combining the David Hestenes idea of left ideals representing fermions with 
8-dimensional D4 half-spinors and an 8-dimensional D4 vector Kaluza-
Klein spacetime and 8-dimensional Clifford/Geometric Algebra Dirac 
gammas gives physical meaning to the three 64-dimensional structures 

• 8v x 8g 
• 8s' x 8g 
• 8s" x 8g 

of my version of an E8 physics model.  
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R(8) and Octonions 

 

Ian Porteous, in his book Clifford Algebras and the Classical Groups 
(Cambridge 1995) says(page 180-182): 

"... The existence of the Cayley algebra [ octonions ] depends 
on the fact that the [ 64-dimensional ] matrix algebra R(8) [ of 8 
x 8 real matrices ] may be regarded as a ... Clifford algebra for 
the [ 7-dimensional ] positive-definite orthogonal space R7 in 
such a way that conjugation of the Clifford algebra corresponds 
to transposition in R(8). For then ... the images of R and R7 in 
R(8) together span an eight-dimensional linear subspace, 
passing through ...[ the 8-dimensional unit ]... 1 , such that each 
of its elements, other than zero, is invertible. This eight-
dimensional subspace of R(8) will be denoted Y.  

Proposition 19.3 Let [ the 8-dimensional real space ] R8 -> Y 
be a linear isomorphism. Then the map 

R8 x R8 -> R8 ; (a,b) -> a b = (mu(a))(b) 

is a bilinear product on R8 such that, for all a,b in R8 , a b = 0 if 
and only if a = 0 or b = 0 . Moreover, any non-zero element e in 
R8 can be made the unit element for such a product by 
choosing mu to be the inverse of the isomorphism 

Y -> R8 ; y -> y e . 

The division algebra with unit element introduced in 
Proposition 19.3 is called the Cayley algebra on R8 with unit 
element e. ... We shall ... speak simply of the Cayley algebra, 
denoting it by O ( for octoniions ) ... it is advantageous to select 
an element of length 1 in R8 ... we select e_0 , the zeroth 
element of the standard basis for R8. ... we have implicitly 
assigned to R8 its standard positive-definite structure ... The 
space Y also has an orthogonal structure ... The Cayley algebra 
O inherits both ... the choice of e as an element of length 1 
guarantees that these two structures coincide. ... though the 
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product on R(8) is associative, the product on O need not be. ... 
The Cayley algebra O is alternative ...". 

  

Geoffrey Dixon in hep-th/9303039 says: 

"... multiplication tables for ... O are constructable from the 
following elegant rules: ...  

• Imaginary Units ... e_a , a = 1, ..., 7 , 
• Anticommutators ... e_a e_b + e_b e_a = 2 delta_ab , 
• Cyclic Rules ... e_a e_a+1 = e_a-2 = e_a+5 , 
• Index Doubling ... e_a e_b = e_c => e_(2a) e_(2b) = 

e_(2c) , ... 

The octonion algebra is generally considered ill-suited to 
Clifford algebra theory becauseO is nonassociative, and 
Clifford algebras are associative. This problem disappears once 
we identify O as the spinor space of OL , the adjoint algebra of 
actions of O on itself from the left. OL is associative. ... a 
complete basis for OL consists of the elements 

1 , e_La , e_Lab , e_Labc , 

Therefore OL is 1 + 7 + 21 + 35 = 64-dimensional, and OL ...[ 
is isomorphic to the real 8 x 8 matrix algebra ]... R(8) . ... OL is 
iksomorphic to the Clifford algebra ...[ Cl(0,6) ]... of the space 
R^(0,6) , the spinor space of which is 8-dimensional over R . In 
the case the spinor space is O itself, the object space of OL . ... 
the algebra OR of right adjoint actions of O on itself is the same 
algebra as OL . Every action in OR can be written as an action 
in OL . 

A 1-vector basis for OL , playing the role of the Clifford 
algebra ...[ Cl(0,6) ]... of R^(0,6) is { e_Lp , p = 1, ..., 6 } . 

The resulting 2-vector basis is then { e_Lpq , p,q = 1, ..., 6 , p 
=/= q } . This subspace is 15-dimensional, closes under the 
commutator product, and is in that case isomorphic to so(6). 
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The interesection of this Lie algebra with the Lie algebra of the 
automorphism group of O , G2 , is su(3) , with a basis 

su(3) -> { e_Lpq - e_Lrs , p,q,r,s distinct, and from 1 to 6 } . 

... SU(3) is the stability group of e_7 , hence the index doubling 
automorphism of O is an SU(3) rotation ...". 

Geoffrey Dixon, in his book Division Algebras, Octonions, Quaternions, 
Complex Numbers and the Algebraic Design of Physics (Kluwer 1986), says 
(pages 43-45, 141-142, 191-192, 197, 209-211, 215-216) (in the following 
quote I have changed some notation from l to j and have particularized some 
division algebra notation from the general division algebra K to the octonion 
division algebra O ) : 

"... An algebraic idempotent, A, is by definition a nonzero 
element satisfying : A^2 = A . A is nontrivial if A =?= 1 ... 
[and]...  

A ( 1- A ) = A - A^2 = A - A = 0 and ( 1-A )^2 = 1 - 2A + A^2 
= 1 - 2A + A = 1 - A . 

So ... 1 - A is aslo an idempotent, and ... A and 1-A are 
orthogonal. ... nontrivial idempotents are divisors of zero, hence 
the identity is the sole idempotent of any division algebra ... 
This ...[ does not apply ]... to OL = OR = R(8), which is not a 
division algebra. 
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Certain elements of OL are diagonal in the adjoint 
representation. A basis for these consists of the identity, 1_L , 
together with the e_Labc satisfying e_Labc(1) = e_a ( e_b e_c ) 
= 1 ... In particular, define I_a = e_L(3+a)(6+a)(5+a) (indices 
from 1 to 7 , modulo 7), and let I_0 be the identity. Their 
adjoint representations are 

I_0 = 1_L   -> diag(++++++++) 
I_1 = e_476 -> diag(+---+-++)  
I_2 = e_517 -> diag(++---+-+) 
I_3 = e_621 -> diag(+++---+-) 
I_4 = e_732 -> diag(+-++---+) 
I_5 = e_143 -> diag(++-++---) 
I_6 = e_254 -> diag(+-+-++--) 
I_7 = e_365 -> diag(+--+-++-) 

... Being diagonal, the I_a clearly commute. They also satisfy 
I_a I_a+1 = I_a+3 , a in {1, ..., 7} ( had e_a e_a+1 = e_a+3 
been chosen as the multiplication for O , then ... I_a I_a+1 = 
I_a+5, so these choices are in this manner dual to each other ... ) 
... 

the identity of OL can be elegantly resolved into orthogonal 
primitive idempotents using the I_a. A primitive idempotent 
can not be expressed as the sum of two other idempotents ... 
orthogonal primitive idempotents resolving the identity of OL 
... are ... 

P_0 = (1/8) ( 1 + e_L476 + e_L517 + e_L621 + e_L732 + e_L143 + e_L254 + e+L365 ) ,  
P_1 = (1/8) ( 1 - e_L476 + e_L517 + e_L621 - e_L732 + e_L143 - e_L254 - e+L365 ) ,  
P_2 = (1/8) ( 1 - e_L476 - e_L517 + e_L621 + e_L732 - e_L143 + e_L254 - e+L365 ) ,  
P_3 = (1/8) ( 1 - e_L476 - e_L517 - e_L621 + e_L732 + e_L143 - e_L254 + e+L365 ) ,  
P_4 = (1/8) ( 1 + e_L476 - e_L517 - e_L621 - e_L732 + e_L143 + e_L254 - e+L365 ) ,  
P_5 = (1/8) ( 1 - e_L476 + e_L517 - e_L621 - e_L732 - e_L143 + e_L254 + e+L365 ) ,  
P_6 = (1/8) ( 1 + e_L476 - e_L517 + e_L621 - e_L732 - e_L143 - e_L254 + e+L365 ) ,  
P_7 = (1/8) ( 1 + e_L476 + e_L517 - e_L621 + e_L732 - e_L143 - e_L254 - e+L365 ) ,  

... These satisfy SUM(a=0 to 7) P_a = 1 , and P_a P_b = 
delta_ab P_b . ...  
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They are related as follows ( a in {0, 1, ..., 7} ): 

• P_a = e_La P_0 e*_La ; 
• P_a e_La = e_La P_0 ; 
• e_La P_a = P_0 e_La ; 

if e_a e_b = e_c ( a,b,c in {1, ..., 7}, then e_La P_0 e_Lb = - 
e_Lb P_c e_La ... 

for example ... ( P_0 + P_1 + P_2 + P_6 ) is an idempotent 
projecting from O a subalgebra isomorphic to Q: 

( P_0 + P_1 + P_2 + P_6 ) O = Q Likewise ... ( P_0 + P_1 ) O = 
C ... and ... P_0 O = R . ... 

The matematical context upon which the model building ... 
rests relied heavily on treating the ... division algebras as spinor 
spaces of their left adjoint algebras ( identified as Clifford 
algebras ), of tensoring those adjoint algebras with ...[ the 2 x 2 
real matrix algebra ]... R(2) ( doubling the size of the spinor 
space ) ... These ... same methods will be employed here to 
generate bases for the Lie algebras of the groups of a version of 
the magic square. Each will be derived from a tensor product of 
two division algebras ... 

The foundation upon which the method rests is R(2) . In R(2) 
define ... 

     1  0         1  0         0  1         0  1 
E =          A =          B =          W =  
     0  1         0 -1         1  0        -1  0 

Let O(x)O be the tensor product of two ...[ copies of the 
octonion division algebra O ]... 

Let c_k ... denote ...[ a basis ]... for the pure hypercomplex 
part...[ of O ]... In ... O(x)O (2) the elements 

W , c_Lk A , c_LljB 

anticommute ( and associate ) and form the basis for the 1-
vector generators of a ... Clifford algebra with negative definite 
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Euclidean metric. Under commutation they generate the 2-
vectors 

c_Lk B , c_Lj A , c_Lk1k2 E , c_Lj1j2 E , c_Lk c_Lk W , 

Together ...[ those ]... elements form a basis for a representation 
of the Lie algebra so( dimO + dimO ). I'll call this External_OO 
and call it the external subalgebra. 

To this collection we now add the spinors of O(x)O(2) , namely 
the elements of (O(x)O)^2 , without yet specifying a 
commutator product on this linear space. I'll denote this 
Spinor_OO . ... 

The total resulting linear space will be denoted MS_OO , MS 
for magic square ... 

Let e_La and e'_Lb be distinct and mustually commuting bases 
for the hypercomplex octonions. 

External_OO is spanned by 

W , e_La A , e'_La B  

( 1-vector basis for ...[ the Clifford algebra Cl(0,15) ]... )  

and  

e_Lab B , e'_Lab A , e_La e'_Lb W , e_Lab E , e'_Lab E  

( 2-vectors ) 

...[ with dimension  

1 + 7 + 7 + 21 + 21 + 21 + 21 + 21 = 1+14 +105 = 120 ]... 

External_OO = so(16) . 

Spinor_OO is 128-dimensional, and ... because OL = OR  

...[ there is no Internal_OO ]... 
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That's 120 + 128 = 248 elements altogether, and we make the 
identification: 

MS_OO = LE8 . ... 

Getting LE8 from O(x)J3(O) ...[ where J3(O) is the 27-
dimensional exceptional Jordan algebra ]... is slightly trickier. 
In this case there are two distinct copies of O commuting with 
each other ( denote them O1 and O2 ) ... 

We begin .. with the 28 so(8) generators ...[ that ]... are 
elements of LF4... and the 3 so(3) generators ... [that]... account 
for 3 of the 52 dimensions of LF4 ... Together ...[ they ]... 
account... for 3 + 28 = 31 of the 52-dimensional LF4. ... 

in ...[ this ]... O1(x)J3(O2) case we expand so(3) to LF4 , the 
Lie algebra of the sutomorphism of J3(O1) . That gives us 28 
elements from so(8 , and 52 elements from LF4 ( which 
contains another distinct so(8) ). Of the 52 generators of theis 
new LF4 , 28 are diagonal ... and 24 are off-diagonal. 
Commutators of the 28 diagonal generators ( the so(8) of O1 ) 
with the so(8) of O2 yield nothing new, but each of the 24 off-
diagonal generators gives rise to a 7-dimensional space of new 
generators. That yields, 

28 + 52 + 168 = 248 

generators all together, and the set closes here on LE8 ...". 

  

Note that 168 is the order of PSL(2,7) = SL(3,2) which can be thought of as 
the group of linear fractional transformations of the vertices of a heptagon 
and is so related to octonion multiplication rules, and that SL(2,7) of order 
336 double covers the Klein Quartic which is representable using a 14-gon.  
There are 480 Octonion Multiplications. To see that, consider 
2^7 sign changes of the 7 imaginary basis elements and 7! permutations of them. 
2^3 = 8 sign changes and 168 = 2x3x4x7 permutations give the same Multiplication
so there are 2^4 x 5x6 = 16 x 30 = 2 x 8x30 distinct Octonion Multiplications
which therefore correspond to two copies of the 240 E8 root vectors.  
Note that 2^7 7! is the order of the Weyl Group of Spin(15) and of Sp(7). 
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E8 Physics and Helicity 

In E8 physics, 

• the 8 first-generation fermion particles and 8 Dirac gammas are 
represented by 8x8 = 64 of the 128 half-spinor Spin(16) elements of 
E8 and 

• the 8 first-generation fermion antiparticles and 8 Dirac gammas are 
represented by the other 8x8 = 64 of the 128 half-spinor Spin(16) 
elements of E8. 

Since the all belong to one half-spinor representation of Spin(16), they all 
have the same helicity. Let that helicity correspond to left-handed fermion 
particles. 

Since antiparticles are effectively particles travelling backward in time, the 
corresponding helicity for fermion antiparticles is right-handed. 

Therefore, in E8 physics, fermion particles are fundamentally left-handed 
and fermion antiparticles are fundamentally right-handed. 

Opposite handedness arises dynamically, and can be seen in experiments 
involving massive fermions moving at much less than the speed of light. 

L. B. Okun, in his book Leptons and Quarks (North-Holland (2nd printing 
1984) page 11) said: 

"... a particle with spin in the direction opposite to that of its 
momentum ...[is]... said to possess left-handed helicity, or left-
handed polarization. A particle is said to possess right-handed 
helicity, or polarization, if its spin is directed along its 
momentum. The concept of helicity is not Lorentz invariant if 
the particle mass is non-zero. The helicity of such a particle 
depends oupon the motion of the observer's frame of reference. 
For example, it will change sign if we try to catch up with the 
particle at a speed above its velocity. Overtaking a particle is 
the more difficult, the higher its velocity, so that helicity 
becomes a better quantum number as velocity increases. It is an 
exact quantum number for massless particles ...  
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The above space-time structure ... means ... that at ...[ v -> 
speed of light ]... particles have only left-handed helicity, and 
antparticles only right-handed helicity. ...". 

  

 



 218 

E8 -  Spin-Statistics -  Signatures - Pin and Spin 

Soji Kaneyuki has written a chapter entitled Graded Lie Algebras, Related 
Geometric Structures, and Pseudo-hermitian Symmetric Spaces, as Part II of 
the book Analysis and Geometry on Complex Homogeneous Domains, by 
Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos 
(Birkhauser 2000). Kaneyuki lists a Table of Exceptional Simple Graded Lie 
Algebras of the Second Kind including 

e(17) for which g = E8(8) 

• g(+2) = 14 
• g(+1) = 64 = 8 fermion particles x 8 Dirac gammas 
• g(0) = so(7,7) + R 
• g(-1) = 64 = 8 fermion antiparticlex x 8 Dirac gammas 
• g(-2) = 14 

Kaneyuki also considers the even part of such algebras 

g(ev) = g(-2) + g(0) + g(2) 

= 14 + so(7,7)+R + 14 = 14 + 92 + 14 = 120 = so(8,8) = so(7,1) + 64 + 
so(1,7) 

• The step immediately above is by real Clifford periodicity Cl(16) = 
Cl(8) (x) Cl(8) and 

• preserving the (7,7) substructure by adding (0,1) and (1,0) to it to get 
so(7,1) + so(1,7) 

= so(7,1) + so(1,7) + 8-dim Kaluza-Klein spacetime x 8 Dirac gammas 

If all 120 g(ev) generators are physically bosonic and if all 128 generators of 
the odd g(-1) and g(+1) are physically fermionic then under E8 

• fermion times fermion = boson 
• boson times boson = boson 
• boson times fermion = fermion times boson = fermion 

so Spin-Statistics is satisfied. 
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As to signature (diagram from Spinors and Calibrations, by F. Reese Harvey 
(Academic 1990)): 

 

Cl(7,1) is the 8x8 Quaternion Matrix Algebra M(Q,8) 

Cl(1,7) = Cl(0,8) is the 16x16 Real Matrix Algebra M(R,16) which has 
effective Octonionic structure. 

If a preferred Quaternionic subspace is frozen out of the Octonionic 
spacetime of Cl(1,7), then its 8-dimensional (1,7) vector spacetime 
undergoes dimensional reduction to 

• 4-dimensional (1,3) associative physical spacetime plus 
• 4-dimensional (0,4) coassociative CP2 internal symmetry space 

and Cl(1,7) is transformed into quaternionic Cl(2,6) = M(Q,8). 

After dimensional reduction, since Cl(1,7) = Cl(2,6) = M(Q,8) you 
effectively have two copies of Cl(2,6) = M(Q,8). 
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Note that some might object that Spin(p,q) does not come directly from 
Cl(p,q) but rather comes from its even subalgebra, so that sometimes when I 
write Spin(p,q) I should be writing Pin(p,q), where, as Ian Porteous says in 
his book Clifford Algebras and the Classical Groups (Cambridge 1995): 

"... the Pin and Spin groups doubly cover the relevant 
orthogonal and special orthogonal groups.  

Proposition 16.14 Let X be a non-degenerate quadratic space of 
positive finite dimension. Then the maps 

PinX -> O(X) ... and SpinX -> SO(X) ... 

are surjective, the kernel in each case being isomorphic to S0 [ 
the zero-sphere { -1, +1 } ]... 

When X = R(p,q) the standard notations for [ the Clifford group 
] GAMMA(X) ...[ and for ] ... GAMMA0((X) , PinX and SpinX 
will be GAMMA(p,q) , GAMMA0(p,q) , Pin(p,q) and 
Spin(p,q). 

Since ...[ the even Clifford subalgebra Cle(p,q) is isomorphic to 
the even Clifford subalgebra Cle(q,p) ]... 

• GAMMA0(q,p) is isomorphic to GAMMA0(p,q) and 
• Spin(q,p) is isomorphic to Spin(p,q). 

Finally, GAMMA0(0,n) is often abbreviated to GAMMA0(n) 
and Spin(0,n) to Spin(n). ...". 

Further, Pertti Lounesto says in his book Clifford Algebras and Spinors 
(Second Edition Cambridge 2001): 

"... 17.2 The Lipschitz grooups and the spin groups The 
Lipschitz group GAMMA(p,q) , also called the Clifford group 
although invented by Lipschitz 1880/86 , could be defined as 
the subgroup in Cl(p,q) generated by invertible vectors x in 
R(p,q) ...  

The Lipshitz group has a normalized subgroup Pin(p,q) ... The 
group Pin(p,q) has an even subgroup Spin(p,q) ...". 
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Further, in Spinors and Calibrations (Academic 1990) F. Reese Harvey says: 

"... The Grassmannians and Reflections ... G(r,V) ...[ is ]... the 
grassmannian of all unit, oriented, nondegenerate r-planes 
through the origin in V ...[ G(r,V) ]... consists of all simple 
vectors in /\r(V) that are of unit length. That is,  

u is in G(r,V) if u = u_1 /\ ... /\ u_r with u_1 , ... , u_r in V and 
|u| = 1 ( ||u|| = +/-1 ) . 

... Given u in G(r,V) , reflection along u , denoted R_u , is 
defined by 

R_u(x) = -x if x is in span(u) and R_u(x) = x if s is ...[ 
orthogonal to ]... span(u) ... 

... Remark 10.20 ... each reflection R_u in O(V) along a 
subspace span u of V is replaced in the double cover Pin(V) of 
O(V) be either of the two elements +/-u in G(r,V) in /\r(v) in 
Cl(V) in the Clifford algebra. ... 

By definition, the group Pin is generated by the element G(1,V) 
in Pin. ... the definition of Spin ... suffers from the defect that 
the generators u in G(1,V) are not in Spin. This defect can be 
corrected .. if e is any unit vector and S(n-1) denotes the unit 
sphere in V , then e.S(n-1) generates Spin ... In addition ... 
Proposition 10.21 ( n = dim(V) >= 3 ). The group Spin is the 
subgroup of Cl*(V) ... of invertible elements in ... Cl(V) ... 
generated by G(2,V) ...". 
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What is the physical difference between Pin and Spin?  

Roughly, Pin has reflections and so can map fermion particles into fermion 
antiparticles. In the example of Cl(8) = M(R,16) , Pin(8) sees spinors as 1x 
16 columns like 

x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x 
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while Spin has no reflections, so Spin(8) sees spinors as two mirror-image 
sets of 8 +half-spinor particles and 8 -half-spinor antiparticles like 

x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
x 0 0 0 0 0 0 0                   x   
                                =   + 
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    
                x 0 0 0 0 0 0 0       x    

 

 

In the quaternionic example of Cl(2,6) = M(Q,8) , Pin(2,6) sees spinors as 

X 0 0 0 0 0 0 0   X   
X 0 0 0 0 0 0 0   X   
X 0 0 0 0 0 0 0   X   
X 0 0 0 0 0 0 0 = X   
X 0 0 0 0 0 0 0   X   
X 0 0 0 0 0 0 0   X   
X 0 0 0 0 0 0 0   X   
X 0 0 0 0 0 0 0   X   
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while Spin(2,6) sees spinors as 

X 0 0 0           X   
X 0 0 0           X   
X 0 0 0           X   
X 0 0 0           X   
                =   + 
        X 0 0 0       X    
        X 0 0 0       X    
        X 0 0 0       X    
        X 0 0 0       X    

  

In the quaternionic example of Cl(2,4) = Cl(6,0) = M(Q,4) , Pin sees spinors 
as 

X 0 0 0   X   
X 0 0 0 = X   
X 0 0 0   X   
X 0 0 0   X   

while Spin(2,4) ( in my view where the even Cle(2,4) is taken to be Cl(1,4) 
= M(Q,2)+M(Q,2) instead of Cl(2,3) = M(C,4) ) sees spinors as 

X 0       X   
X 0       X   
        =   + 
    X 0       X    
    X 0       X    

  

As to Cl(2,3) = M(C,4), my view is that its even Cle(2,3) is taken to be 
Cl(1,3) = M(Q,2) instead of Cl(2,2) = M(R(4). 

As to Cl(1,4) = M(Q,2)+M(Q,2), my view is that even Cle(1,4) is taken to be 
Cl(1,3) = M(Q,2) = Cl(0,4). 

In short, for E8 physics I form even subalgebras from Cl(2,6) on down to 
Cl(1,3) so that quaternionic structure is maintained. 
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I think that Pin is more fundamental than Spin because the overall symmetry 
should include reflections that can transform between particles and 
antiparticles, even though the particle-antiparticle distinction is useful in 
setting up the structure of the E8 model and its Lagrangian. However, Spin 
is more widely known than Pin, so sometimes ( particularly in exposition ) I 
write Spin when Pin would be technically more nearly correct. 
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E8 and Torsion  

 
Much of this section is from the book Einstein Manifolds by Arthur L. Besse 
(Springer-Verlag 1987).  
 
The Type EVIII rank 8 Symmetric Space, Rosenfeld's Elliptic Projective 
Plane (OxO)P2 is 

E8 / Spin(16) = 64 + 64 

The Octonionic structure of (OxO)P2 gives it a natural torsion structure  

for which 64 looks like ( 8 fermion particles ) x ( 8 Dirac Gammas ) 

and 64 looks like ( 8 fermion antiparticles ) x ( 8 Dirac Gammas ) 

The Type BDI(8,8) rank 8 Symmetric Space real 8-Grassmannian manifold 
of R16 or set of the RP7 in RP15 is 

Spin(16) / ( Spin(8) x Spin(8) ) = 64 

Spin(16) is rank 8 and has 8+112 = 120 dimensions and looks like  

a 64-dim Base Manifold 

whose curvature is determined by a 28+28=56-dim Gauge Group Spin(8) x 
Spin(8) 

The 64-dim Base Manifold looks like  

( 8-dim Kaluza-Klein spacetime ) x ( 8 Dirac Gammas ) 

Due to the special isomorphisms Spin(6) = SU(4) and Spin(2) = U(1) and 
the topological equality RP1 = S1 

Spin(8) / ( Spin(6) x Spin(2) ) = real 2-Grassmannian manifold of R8 or set 
of the RP1 in RP7 

Spin(6) gives Conformal MacDowell-Mansouri Gravity 
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Spin(8) / U(4) = Spin(8) / SU(4) x U(1) = set of metric-compatible fibrations 
S1 -> RP7 -> CP3 

SU(4) / SU(3)xU(1) = CP3 

SU(3) gives color force 

U(1) gives electromagnetism  

CP3 contains CP2 = SU(3) / U(1) x SU(2) and so gives SU(2) weak force 

 

Torsion and E8 / Spin(16) = 64+64 

Martin Cederwall and Jakob Palmkvist, in "The octic E8 invariant" hep-
th/0702024, say: 

"... The largest of the finite-dimensional exceptional Lie groups, 
E8, with Lie algebra e8, is an interesting object ... its root lattice 
is the unique even self-dual lattice in eight dimensions (in 
euclidean space, even self-dual lattices only exist in dimension 
8n). ... Because of self-duality, there is only one conjugacy 
class of representations, the weight lattice equals the root 
lattice, and there is no "fundamental" representation smaller 
than the adjoint. ... Anything resembling a tensor formalism is 
completely lacking. A basic ingredient in a tensor calculus is a 
set of invariant tensors, or "Clebsch&endash;Gordan 
coefficients". The only invariant tensors that are known 
explicitly for E8 are the Killing metric and the structure 
constants ...  

The goal of this paper is to take a first step towards a tensor 
formalism for E8 by explicitly constructing an invariant tensor 
with eight symmetric adjoint indices. ... On the mathematical 
side, the disturbing absence of a concrete expression for this 
tensor is unique among the finite-dimensional Lie groups. Even 
for the smaller exceptional algebras g2, f4, e6 and e7, all 
invariant tensors are accessible in explicit forms, due to the 
existence of "fundamental" representations smaller than the 
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adjoint and to the connections with octonions and Jordan 
algebras. ... 

The orders of Casimir invariants are known for all finite-
dimensional semi-simple Lie algebras. They are polynomials in 
U(g), the universal enveloping algebra of g, of the form 
t_(A1...Ak) T^(A1 . . . TAk ), where t is a symmetric invariant 
tensor and T are generators of the algebra, and they generate the 
center U(g)^(g) of U(g). The Harish-Chandra homomorphism is 
the restriction of an element in U(g)^(g) to a polynomial in the 
Cartan subalgebra h, which will be invariant under the Weyl 
group W(g) of g. Due to the fact that the Harish-Chandra 
homomorphism is an isomorphism from U(g)^(g) to U(h) W(g) 
one may equivalently consider finding a basis of generators for 
the latter, a much easier problem. The orders of the invariants 
follow more or less directly from a diagonalisation of the 
Coxeter element, the product of the simple Weyl reflections ... 

In the case of e8, the center U(e8)^(e8) of the universal 
enveloping subalgebra is generated by elements of orders 2, 8, 
12, 14, 18, 20, 24 and 30. The quadratic and octic invariants 
correspond to primitive invariant tensors in terms of which the 
higher ones should be expressible. ... the explicit form of the 
octic invariant is previously not known ... 

E8 has a number of maximal subgroups, but one of them, 
Spin(16)/Z2, is natural for several reasons. Considering 
calculational complexity, this is the subgroup that leads to the 
smallest number of terms in the Ansatz. Considering the 
connection to the Harish-Chandra homomorphism, K = 
Spin(16)/Z2 is the maximal compact subgroup of the split form 
G = E8(8). The Weyl group is a discrete subgroup of K, and the 
Cartan subalgebra h lies entirely in the coset directions g/k ... 

We thus consider the decomposition of the adjoint 
representation of E8 into representations of the maximal 
subgroup Spin(16)/Z2. The adjoint decomposes into the adjoint 
120 and a chiral spinor 128. ... 
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Our convention for chirality is GAMMA_(a1...a16) PHI = + 
e_(a1...a16) PHI . The e8 algebra becomes ( 2.1 ) 

[ T^(ab) , T^(cd) ] = 2 delta^([a)_([c) T^(b])_(d]) ,  

[ T^(ab) , PHI^(alpha) ] = (1/4) ( GAMMA^(ab) PHI )^(alpha) , 

[ PHI^(alpha) , PHI^(alpha) ] = (1/8) ( GAMMA_(ab) )^(alpha 
beta) T^(ab) , 

... The coefficients in the first and second commutators are 
related by the so(16) algebra. The normalisation of the last 
commutator is free, but is fixed by the choice for the quadratic 
invariant, which for the case above is 

X2 = (1/2) T_(ab) T^(ab) + PHI_(alpha) PHI^(alpha) . 

Spinor and vector indices are raised and lowered with delta . 
Equation (2.1) describes the compact real form, E8(-248) . 

By letting PHI -> i PHI one gets E8(8), where the spinor 
generators are non-compact, which is the real form relevant as 
duality symmetry in three dimensions (other real forms contain 
a non-compact Spin(16)/Z2 subgroup). 

The Jacobi identities are satisfied thanks to the Fierz identity 

( GAMMA_(ab)_[(alpha beta) ( GAMMA_(ab )_(alpha beta)] 
= 0 , 

which is satisfied for so(8) with chiral spinors, so(9), and so(16) 
with chiral spinors 

( in the former cases the algebras are so(9), due to triality, and 
f4 ). 

The Harish-Chandra homomorphism tells us that the "heart" of 
the invariant lies in an octic Weyl-invariant of the Cartan 
subalgebra. A first step may be to lift it to a unique 
Spin(16)/Z2-invariant in the spinor, corresponding to applying 
the isomorphism fÅ|1 above. It is gratifying to verify ... that 
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there is indeed an octic invariant ( other than ( PHI PHI )^4 ), 
and that no such invariant exists at lower order. ... 

Forming an element of an irreducible representation containing 
a number of spinors involves symmetrisations and subtraction 
of traces, which can be rather complicated. This becomes even 
more pronounced when we are dealing with transformation ... 
under the spinor generators, which will transform as spinors. 
Then irreducibility also involves gamma-trace conditions. ... 

The transformation ... under the action of the spinorial 
generator is an so(16) spinor. The vanishing of this spinor is 
equivalent to e8 invariance. The spinorial generator acts 
similarly to a supersymmetry generator on a superfield ... 

The final result for the octic invariant is, up to an overall 
multiplicative constant: 
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...". 

  

Martin Cederwall, in hep-th/9310115, says: 

"... The only simply connected compact parallelizable 
manifolds are the Lie groups and S7. If these vectorfields exist 
one can use them to define parallel transport of vectors. Since 
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transport around any closed curve gives back the same vector, 
the curvature of the corresponding connection vanishes. We can 
think of the manifold equipped with this connection as "flat", 
and the transport as translation.  

If the parallelizing connection is written as GAMMA~ = 
GAMMA - T where GAMMA is the metric connection, the 
vielbeins will not be covariantly constant, but transport as De = 
T (T is torsion, and this can be taken as its definition). Then ... 

[ D_a , D_b ] = 2 T_ab^c D_c 

... These are our S7 transformations ... What distinguishes S7 
from the Lie groups is that its torsion ("structure constants") 
vary over the space. ... ". 

  

  

Martin Cederwall and Christian R. Preitschopf, in hep-th/0702024, say: 

"... it is the non-associativity of O that is responsible for the 
non-constancy of the torsion tensor [ for S7 ] (while the non-
commutativity accounts for its non-vanishing) and for the 
necessity of utilizing inequivalent products associated with 
different points X Å_S7. We call this field-dependent 
multiplication the X-product.  

One should note that the transformation ...[ for S7 ]... relies on 
the transformation of the parameter field X ... while for group 
manifolds (and thus for the lower-dimensional spheres S1 and 
S3 associated with C and H) ...[ the transformation is 
independent of a parameter field ]... transform independently. A 
consequence is that fermions cannot transform without the 
presence of a parameter field, since a fermionic octonion is not 
invertible. ... Fermions, due to non-invertibility, can be assigned 
to endpoints of the diagram only; no path may pass via a 
fermion. ... 
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We call a field (bosonic or fermionic) transforming according 
to ...[ the X-product ]... a spinor under S7. ... 

Let r, s, ... be S7 spinors ... Can this representation be formed as 
a tensor product of spinor representations? Due to the non-
linearity, the answer is no.... we can form spinors as trilinears of 
spinors u = ( r ox s* ) ox t , and in this way only. ... 

It should be possible to realize E6 = SL(3;O) ... on them in a 
"spinor-like" manner, much like SO(10) = SL(2;O) acts on its 
16-dimensional spinor representations that play the role of 
homogeneous coordinates for OP1 ... 

That would open for for a twistor transform ... for elements in 
J3(O) ( the exceptional Jordan algebra of 3x3 hermitiean 
octonionic matrices ) with zero Freudenthal product - a known 
realization of OP2. Then one would have a direct analogy to the 
twistor transform of the masslessness condition in SL(2;O) that 
leads to OP1 as the projective light-cone ... 

we would like to address the question of anomaly cancellation: 
under what circumstances is the Schwinger term "quantum 
mechanically consistent", i.e. when is the BRST operator 
quantum mechanically nilpotent, and what actual exact form of 
the Schwinger term is needed? ... to construct a (classical) 
BRST operator for the S7 algebra with field-dependent 
structure functions ... turns out to be extremely simple. The 
BRST operator takes the same form as for a Lie algebra, 
namely 

Q = c^i J_i - T_ij^k(X) c^i c^j b_k 

where b_i and c^i are fermionic ghosts ... Higher order ghost 
terms are not present since the Jacobi identities hold ... This 
makes BRST analysis quite manageable. ... 

Then, turning to ... the quantum algebra, ... We have ... 
demonstrated the non-trivial fact that Q may be nilpotent, and 
that ... non-trivial central extensions ...[ of S7 ]... or Schwinger 
terms ... may be used as a gauge algebra. Normally, one would 
have expected Q^2=0 to put a constraint on the number of 
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transforming octonionic fields, but that is not the case at hand. 
Instead one is permitted, for any field content, to adjust the 
numerical coefficient ... in J in order to fulfil that relation ... 

It seems that ... the S7 or ... non-trivial central extensions ...[ of 
S7 ]... or Schwinger terms ...ghosts do not come in an S7 
representation. This is also confirmed by an attempt to 
construct a representation (other than scalar) for imaginary 
octonions, which turns out to be impossible. ... 

A part of the structure of S7 we have treated only fragmentarily 
is representation theory. ... It is not immediately clear even how 
to define a representation. We have quite strong feelings, 
though, that the spinorial representations and the adjoint, as 
described in this paper, in some sense are the only ones 
allowed, and that the spinor representation is the only one to 
which a variable freely can be assigned. ...". 
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Coleman-Mandula 
 
Garrett Lisi said (in comments to Bee's blog entry about the E8 model) that a 
"... condition ...[of]... the Coleman-Mandula theorem ... is that there needs to 
be a Poincare' subgroup. There is no Poincare' subgroup in this E8 theory. ... 
The G = E8 I [Garrett Lisi] am using does not contain a subgroup locally 
isomorphic to the Poincare group, it contains the subgroup SO(4,1) -- the 
symmetry group of deSitter spacetime. ...this theorem does not apply in this 
case. ...". 

However, 

Steven Weinberg showed at pages 12-22 of his book The Quantum Theory 
of Fields, Vol. III (Cambridge 2000) that Coleman-Mandula is not restricted 
to the Poincare Group, but extends to the Conformal Group as well. 

Since the Conformal Group SO(4,2) contains Garrett's de Sitter SO(4,1) as a 
subgroup, it seems to me that it is incorrect to claim that use of deSitter 
SO(4,1) means that Coleman-Mandula "... does not apply ..." to the E8 
model. 

There is also another argument for consistency of the E8 with Coleman-
Mandula: 

With respect to Coleman-Mandula (particularly with respect to fermions) it 
is useful to compare  

what Bee said:  

"... the five exceptional Lie-groups have the remarkable property that the 
adjoint action of a subgroup is the fundamental subgroup action on other 
parts of the group. This then offers the possibility to arrange both, the 
fermions as well as the gauge fields, in the Lie algebra and root diagram of a 
single group ..."  

with what Steven Weinberg said at pages 382-384 of his book The Quantum 
Theory of Fields, Vol. III (Cambridge 2000): 

"... The proof of the Coleman-Mandula theorem ... makes it clear that the list 
of possible bosonic symmetry generators is essentially the same in d greater 
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than 2 spacetime dimensions as in four spacetime dimensions: 
... there are only the momentum d-vector Pu, a Lorentz generator Juv = -Jvu 
( with u and v here running over the values 1, 2, ... , d-1, 0 ), and various 
Lorentz scalar 'charges' ... 
the fermionic symmetry generators furnish a representation of the 
homogeneous Lorentz group ... or, strictly speaking, of its covering group 
Spin(d-1,1). ... 
The anticommutators of the fermionic symmetry generators with each other 
are bosonic symmetry generators, and therefore must be a linear 
combination of the Pu, Juv, and various conserved scalars. ... 
the general fermionic symmetry generator must transform according to the 
fundamental spinor representations of the Lorentz group ... and not in higher 
spinor representations, such as those obtained by adding vector indices to a 
spinor. ...". 
 
In short, Weinberg's book at pages 382-384 says that the important thing 
about Coleman-Mandula is that fermions in a unified model must "... 
transform according to the fundamental spinor representations of the Lorentz 
group ... or, strictly speaking, of its covering group Spin(d-1,1). ..." where d 
is the dimension of spacetime in the model. 
 
As I said in that comment, E8 is the sum of the adjoint representation and a 
half-spinor representation of Spin(16),  
and  
the Spin(16) structure leads ( since Cl(16) = Cl(8) x Cl(8) ) to Spin(8) or 
Spin(1,7) spacetime structure 
and  
the fermionic fundamental spinor representations of the E8 model are 
therefore built with respect to Lorentz, spinor, etc representations based on 
Spin(1,7) spacetime consistently with Weinberg's work,  
so  
the E8 model is consistent with Coleman-Mandula. 
 
The Cl(8) model that underlies the E8 model is, due to compliance with the 
criteria set out by Weinberg, consistent with Coleman-Mandula ( see my 
web page at 
www.valdostamuseum.org/hamsmith/d4d5e6hist2.html#ColemanMandula ) 
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Some History of my Physics Work 

  

In the 1960s-early 1970s Armand Wyler wrote a calculation of the fine 
structure constant using geometry of bounded complex domains. It was 
publicized briefly (almost as much as Garrett Lisi's E8 model is publicized 
now) but Wyler never showed convincing physical motivation for his 
interpretation of the math structures, and it was severely ridiculed and 
ignored (with sad personal consequences for Wyler). 

Also in the 1960s, Joseph Wolf classified 4-dim spaces with quatenionic 
structure: 

• (I) Euclidean 4-space [ the 4-torus T4]; 
• (II) SU(2) / S(U(1)xU(1)) x SU(2) / S(U(1)xU(1)), … [ S2 x S2 ] …; 
• (III) SU(3) / S(U(2)xU(1)), … [ CP2 ] …; and 
• (IV) Sp(2) / Sp(1)xSp(1) … [ = Spin(5) / Spin(4) = S4 ] …, 

and the noncompact duals of II, III, and IV 

and I noticed that they corresponded to 

• U(1) electromagnetism, 
• SU(2) weak force, 
• SU(3) color force, and 
• Sp(2) MacDowell-Mansouri gravity 

so 

I thought that it might possibly be useful to apply Wyler's approach to the 
geometries of those 4-dim quaternionic structures. 

It was only in the 1980s that I was able to cut back on the time devoted to 
my law practice to try to learn enough math/physics to try to work out the 
application of Wyler's stuff to Wolf's classification, and I did so by spending 
a lot of time at Georgia Tech auditing seminars etc of David Finkelstein 
(who was tolerant enough to allow me to do so). I had learned some Lie 
group / Lie algebra math while an undergrad at Princeton (1959-63), but I 
did not know Clifford algebras very well until studying under David 
Finkelstein. 
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Then (early 1980s) N=8 supergravity was popular, so I looked at SO(8) and 
its cover Spin(8), and noticed that: 

• Adjoint Spin(8) had 28 gauge bosons enough to do MacDowell-
Mansouri gravity plus the Standard Model, but not if they were 
included as conventional subgroups; 

• Vector Spin(8) looked like 8-dim spacetime; 
• +half-spinor Spin(8) looked like 8 left-handed first-generation 

fermions; 
• -half-spinor Spin(8) looked like 8 right-handed first-generation 

fermions. 

To break the 8-dim spacetime into a 4-dim physical spacetime plus a 4-dim 
internal symmetry space I used the geometric methods that had been 
developed by Meinhard Mayer (working with Andrzej Trautman) around 
1981. 

A consequence of that dimensional reduction was second and third 
generations of fermions as composites (pairs and triples) of states 
corresponding to the first-generation fermions. 

When I played with the Wyler-type geometry stuff, I got particle masses that 
looked roughly realistic, and a (then) prediction-calculation of the Tquark 
mass as around 130 GeV (tree-level, so give or take 10% or so). 

When in 1984 CERN announced at APS DPF Santa Fe that they had seen 
the Tquark at 45 GeV, I gave a talk there (not nearly as well-attended as 
Carlo Rubbia's) saying that CERN was wrong and the Tquark was more 
massive (I will not here go into subsequent history of Dalitz, Goldstein, 
Sliwa, CDF, etc except to say that I still feel that experimental data supports 
the Tquark having a low-mass state around 130-145 GeV, and that the 
politics related to my position may have something to do with my current 
outcast status with the USA physics establishment.) 

Since Spin(8) is bivector Clifford algebra of the real Clifford algebra Cl(8), 
and since real Clifford algebra 8-periodicity means that any very large real 
Clifford algebra can be factored into tensor products of Cl(8), it can be a 
building block of a nice big algebraic QFT (a real version of the complex 
hyperfinite II1 von Neumann factor). 
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Since the Adjoint, Vector, and two half-Spinor reps of Spin(8) combine to 
form the exceptional Lie algebra F4, I tried to use it as a unifying Lie 
algebra, 

but I eventually saw that the real structure of F4 was incompatible with the 
complex bounded domain structures of the Wyler approach, so I went to E6, 
which is roughly a complexification of F4, and used E6 to construct a 
substantially realistic version of 26-dim bosonic string theory (fermions 
coming from orbifolding). Since by then I was blacklisted by the Cornell 
arXiv, I put that up on the CERN website as CERN-CDS-EXT-2004-031 

As of then, the major conventional objection to my model was how I got 16 
generators for a MacDowell-Mansouri gravity U(2,2) and 12 generators for 
the Standard Model from the 28 generators of Spin(8) (I used root vector 
patterns, because they do not consistently fit as subgroups and subalgebras). 

Now, Garrett Lisi's E8 model has two copies of the D4 Spin(8) Lie algebra, 
so I can use it to be more conventional and get MacDowell-Mansouri gravity 
from one D4 and the Standard Model from the other one.  

 I apologize for, in trying to be brief, leaving out a lot of people who helped 
me learn stuff, including but not limited to people at the University of 
Alabama and Robert Gilmore at Drexel and others. 

PS - I should add that while at Georgia Tech in the late 1980s -early 1990s I 
enrolled in the physics PhD program, but that ended when I encountered the 
comprehensive exam (a 3-day closed book test) which I could not pass (my 
then 50-year-old memory had trouble recalling formulas), so I am in that 
sense a failure without official PhD qualification. 



 240 

E6 and Bosonic World-Line Strings 
 
In hep-th/0112261 Pierre Ramond said:  
 
"... The traceless Jordan matrices [ J3(O)o ] ... (3x3) traceless octonionic 
hermitian matrices, each labelled by 26 real parameters ... span the 26 
representation of [ the 52-dimensional exceptional Lie algebra F4 ]. One can 
supplement the F4 transformations by an additional 26 parameters ... leading 
to a group with 78 parameters. These extra transformations are non-compact, 
and close on the F4 transformations, leading to the exceptional group E6(-
26). The subscript in parenthesis denotes the number of non-compact minus 
the number of compact generators. ...". 
  
The following is my proposal to use the exceptional Lie algebra E6(-26), 
which I will for the rest of this message write as E6, to introduce fermions 
into string theory based on the exceptional E6 relations between bosonic 
vectors/bivectors and fermionic spinors,  
in which 16 of the 26 dimensions are seen as orbifolds whose 8 + 8 
singularities represent first-generation fermion particles and antiparticles. 
 
This structure allows string theory to be physically interpreted as a theory of 
interaction among world-lines in the Many-Worlds. 
 
According to Soji Kaneyuki, in Graded Lie Algebras, Related Geometric 
Structures, and Pseudo-hermitian Symmetric Spaces, Analysis and 
Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji 
Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000):  
 
E6 as a Graded Lie Algebra with 5 grades: 
  
g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2) 
  
such that 
 
g(0) = so(8) + R + R 
 
dimR g(-1) = dimR g(1) = 16 = 8 + 8 
 
dimR g(-2) = dimR g(2) = 8 
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Here, step-by-step, is a description of the E6 structure: 

 

Step 1: 
 
g(0) = so(8)                               28 gauge bosons 
                                       
                                     _ 
             + R + R                  | 
                                      | 
dimR g(-1) = dimR g(1) = 16 = 8 + 8   |-   26-dim string 
spacetime 
                                      |      with J3(O)o 
structure 
dimR g(-2) = dimR g(2) = 8           _| 
 
 
Step 2: 
 
The E6 GLA has an Even Subalgebra gE (Bosonic)  
and an Odd Part gO (Fermionic): 
 
BOSONIC     gE = g(-2) + g(0) + g(2)  
 
FERMIONIC   gO = g(-1) + g(1)  
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Step 3: 
 
BOSONIC 
 
g(0) = so(8)                               28 gauge bosons 
 
                                     _ 
             + R + R                  | 
dimR g(-2) = dimR g(2) = 8            |-   10-dim spacetime  
                                     _| 
 
 
FERMIONIC  
 
dimR g(-1) = dimR g(1) = 16 = 8             8-dim orbifold 
                                + 
                                  8         8-dim orbifold 
 

Giving the Fermionic sector orbifold structure gives each point of the 
string/world-line a discrete value corresponding to one of the 8+8 = 16 
fundamental first-generation fermion particles or antiparticles. 

 

 

Step 4: 
 
BOSONIC  
 
g(0) = so(8)                               28 gauge bosons 
 
                                     _ 
             + R + R                  | 
dimR g(-2) = dimR g(2) = 8            |-   10-dim spacetime  
                                     _| 
 
FERMIONIC  
 
dimR g(-1) = dimR g(1) = 16 = 8             8 fermions 
                                + 
                                  8         8 antifermions 
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Step 5: 
 
BOSONIC  
 
                                           16-dim conformal 
U(2,2)  
g(0) = so(8)                                     +  
                                           12-dim 
SU(3)xSU(2)xU(1) 
 
                                     _ 
             + R + R                  |     
dimR g(-2) = dimR g(2) = 4            |-    6-dim conformal 
spacetime  
                                     _| 
                           + 
                             4              4-dim internal 
symmetry space 
 
 
FERMIONIC  
 
dimR g(-1) = dimR g(1) = 16 = 8             8 fermions (3 
gen) 
 
                                + 8         8 antifermions 
(3 gen) 
 
 
Dimensional reduction of spacetime breaks so(8) to U(2,2) and 
SU(3)xSU(2)xU(1) and also introduces 3 generations of fermion particles 
and antiparticles. 
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Step 6: 
 
BOSONIC  
 
                                           16-dim conformal 
U(2,2)  
g(0) = so(8)                                     +  
                                           12-dim 
SU(3)xSU(2)xU(1) 
 
  
             + R + R                        2 spacetime 
conformal dim 
 
dimR g(-2) = dimR g(2) = 4                  4-dim physical 
spacetime  
                           + 
                             4              4-dim internal 
symmetry space 
 
 
FERMIONIC  
 
dimR g(-1) = dimR g(1) = 16 = 8             8 fermions (3 
gen) 
 
                                + 8         8 antifermions 
(3 gen) 
 
 
The 2 spacetime conformal dimensions R+R are related to complex structure 
of 

spacetime g(-2) + g(2)  

and 
 
fermionic g(-1) + g(1). 
 
Physical spacetime and internal symmetry space, and fermionic 
representation spaces, are related to Shilov boundaries of the corresponding 
complex domains. 
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The E6 String Structure described above allows construction of a Realistic 
String Theory: 

  

This construction was motivated by a March 2004 sci.physics.research 
thread Re: photons from strings? in which John Baez asked: 

"... has anyone figured out a way to ... start with string theory ... to get just 
photons on Minkowski spacetime ..." ? 

Lubos Motl noted "... string theory always contains gravity ... Gravity is 
always contained as a vibration of a closed string, and closed strings can 
always be created from open strings....". 

Urs Schreiber said "... the low energy effective worldsheet theory of a single 
flat D3 brane of the bosonic string is, to lowest nontrivial order, just U(1) 
gauge theory in 4D ...". 

Aaron Bergman noted "... there are a bunch of scalars describing the 
transverse fluctuations of the brane ...". 

Urs Schreiber said "... I guess that's why you have to put the brane at the 
singularity of an orbifold if you want to get rid of the scalars ... if the number 
of dimensions is not an issue the simplest thing probably would be to 
consider the single space-filling D25 brane of the bosonic string. This one 
does not have any transverse fluctuations and there is indeed only the U(1) 
gauge field ...". 

Aaron Bergman replied "... Unfortunately, there's a tadpole in that 
configuration. You need 8192 D25 branes to cancel it. ...". 

Lubos Motl pointed out the existence of brane structures other than massless 
vectors, saying "... A D-brane contains other massless states, e.g. the 
transverse scalars (and their fermionic superpartners). It also contains an 
infinite tower of excited massive states. Finally, a D-brane in the full string 
theory is coupled to the bulk which inevitably contains gravity as well as 
other fields and particles. ... N coincident D-branes carry a U(N) gauge 
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symmetry (and contain the appropriate gauge N^2 bosons, as you 
explained). Moreover, if this stack of N D-branes approaches an orientifold, 
they meet their mirror images and U(N) is extended to O(2N) or USp(2N). 
The brane intersections also carry new types of matter - made of the open 
strings stretched from one type of brane to the other - but these new fields 
are *not* gauge fields, and they don't lead to new gauge symmetries. For 
example, there are scalars whose condensation is able to join two 
intersecting D2-branes into a smooth, connected, hyperbolically shaped 
objects (D2-branes). ... the number of D-branes can be determined or 
bounded by anomaly cancellation and similar requirements. For example, 
the spacetime filling D9-branes in type I theory must generate the SO(32) 
gauge group, otherwise the theory is anomalous. (There are other arguments 
for this choice of 16+16 branes, too.)...". 

  

What follows is my construction of 

a specific example of a String Theory with E6 structure containing gravity 
and the U(1)xSU(2)xSU(3) Standard Model. 

  

As to how the E6 String model is affected by matters raised as objections by 
Lubos Motl: 

Transverse scalars are taken care of by Orbifolding as suggested by Urs 
Schreiber. 
Fermionic superpartners are taken care of by not using naive 1-1 fermion-
boson supersymmetry. 
The infinite tower of excited massive states is related to Regge trajectories 
which in turn are related to interactions among strings considered as world-
lines in the Many-Worlds. 
Bulk gravity is included. 
There are no orientifolds. 
Open strings from one brane to another, as vacuum loops, look like 
exchange of closed loops and are related to gravity among branes and the 
Bohm-type quantum potential. 
Scalar condensates are related to Dilatons which in turn are related to 
interactions among strings considered as world-lines in the Many-Worlds. 
I have not fully investigated all potential anomaly problems. 
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Further, string theory Tachyons are related to interactions among strings 
considered as world-lines in the Many-Worlds. 

Lubos Motl, in his blog entry Tachyons and the Big Bang at 
http://motls.blogspot.com/ dated 13 July 2005, said:  
  
"... closed string tachyons ... signal an instability of the whole spacetime ... 
closed string tachyons ... can be localized if they appear in a twisted sector 
of an orbifold ... the twisted closed strings describe fields that are localized 
at the origin ... The tachyons condense near the tip which smears out the tip 
of the cone which makes the tip nice and round. ...". 
  
 Closed string tachyons localized at an orbifold may be physically equivalent 
to what Schroer describes in http://xxx.lanl.gov/abs/hep-th/9908021 as "... 
any compactly localized operator applied to the vacuum generates clouds of 
pairs of particle/antiparticles, unless the system is free ..." 
  
and to Dirac's 1938 Dirac-Lorentz equation model of the electron as 
described in pages 194-195 of Dirac: A Scientific Biography,by Helge 
Kragh (Cambridge 1990): 
  
 "... Dirac explained that the strange behavior of electrons in this theory 
could be understood if the electron was thought of as an extended particle 
with a nonlocal interior. He suggested that the point electron, embedded in 
its own radiation field, be interpreted as a sphere of radius a, where a is the 
distance within which an incoming pulse must arrive before the electron 
accelerates appreciably. With this interpretation he showed that it was 
possible for a signal to be propagated faster than light through the interior of 
the electron. ... In spite of the appearance of superluminal velocities, Dirac's 
theorywas Lorentz-invariant. ...". 
  
In short, if orbifolds are identified with fermion particles, then their localized 
tachyons can be physically interpreted as describing the virtual particle-
antiparticle clouds that dress the fermion particles.  
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In short, 

Lubos Motl’s objectrions are either taken care of in the construction of the 
model or are useful in describing the Bohm-type quantum potential 
interactions among strings considered as world-lines in the Many-Worlds. 
 
Here is some further background, from Joseph Polchinski's book String 
Theory vol. 1 (Cambridge 1998), in Chapter 8 and the Glossary: 

"... a ... D-brane ...[is]... a dynamical object ... a flat hyperplane ...[for 
which]... a certain open string state corresponds to fluctuation of its shape ... 
... A D25-brane fills space, so the string endpoint can be anywhere ...   
... When no D-branes coincide there is just one massless vector on each, 
giving the gauge group U(1)^n in all. 
If r D-branes coincide, there are new massless states because string that are 
stretched between these branes can have vanishing length: ... Thus, there are 
r^2 vectors, forming the adjoint of a U(r) gauge group. ... there will also be 
r^2 massless scalars from the components normal to the D-brane. ... 
... The massless fields on the world-volume of a Dp-brane are a U(1) vector 
plus 25 - p world-brane scalars describing the fluctuations. ... The fields on 
the brane are the embedding X^u(x) and the gauge field A_a(x) ... 
... For n separated D-branes, the action is n copies of the action for a single 
D-brane. ... when the D-branes are coincident there are n^2 rather than n 
massless vectors and scalars on the brane ... 
... The fields X^u(x) and A_a(x) will now be nxn matrices ... 
... the gauge field ... becomes a non-Abelian U(n) gauge field ... 
... the collectives coordinates ... X^u ... for the embedding of n D-branes in 
spacetime are now enlarged to nxn matrices. This 'noncommutative 
geometry' ...[may be]... an important hint about the nature of spacetime. ... 
...[an]... orbifold ...(noun)...[is]... a coset space M/H, where H is a group of 
discrete symmetries of a manifold M. The coset is singular at the fixed 
points of H ...(verb)...[is]... to produce such a ... string theory by gauging H 
... 
... To determine the actual value of the D-brane tension ... Consider two 
parallel Dp-branes ...[They]... can feel each other's presence by exchanging 
closed strings ...[which is equivalent to]... a vacuum loop of an open string 
with one end on each D-brane ... The ... analogous ... field theory graph ... is 
the exchange of a single graviton or dilaton between the D-branes....". 
  
Here, step-by-step, is the E6 World-Line String/Brane construction: 
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Step 1: 

Consider the 26 Dimensions of String Theory as the 26-dimensional 
traceless part J3(O)o 

 
 a        O+      Ov     
 
 O+*      b       O-     
 
 Ov*      O-*   -a-b  
 
(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and 

a and b are real numbers with basis {1}) 
of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion 

matrices. 
 

 

 

Step 2: 

Take Urs Schreiber's D3 brane to correspond to the Imaginary Quaternionic 
associative subspace spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov 

space. 
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Step 3: 

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} 
in the Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane 

scalars corresponding to the 4 covariant components of a Higgs scalar. 
Add this subspace to D3, to get D7. 

 

 

Step 4: 

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic 
Ov space by the discrete multiplicative group Z2 = {-1,+1}, with its fixed 
points {-1,+1} corresponding to past and future time. This discretizes time 
steps and gets rid of the world-brane scalar corresponding to the subspace 

spanned by {1} in Ov. It also gives our brane a 2-level timelike structure, so 
that its past can connect to the future of a preceding brane and its future can 

connect to the past of a succeeding brane. 
Add this subspace to D7, to get D8. 

D8, our basic Brane, looks like two layers (past and future) of D7s. 

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 
have corresponding world-brane scalars: 

8 world-brane scalars for Octonionic O+ space; 
8 world-brane scalars for Octonionic O- space; 
1 world-brane scalars for real a space; and 
1 dimension, for real b space, in which the D8 branes containing spacelike 
D3s are stacked in timelike order. 
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Step 5: 

To use Urs Schreiber's idea to get rid of the world-brane scalars 
corresponding to the Octonionic O+ space, orbifold it by the 16-element 
discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-
K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-
K,+1,+i,+j,+k,+E,+I,+J,+K}. 

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8. 
 
Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 
 
This gets rid of the 8 world-brane scalars corresponding to O+, and leaves: 

8 world-brane scalars for Octonionic O- space; 
1 world-brane scalars for real a space; and 
1 dimension, for real b space, in which the D8 branes containing spacelike 
D3s are stacked in timelike order. 
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Step 6: 

To use Urs Schreiber's idea to get rid of the world-brane scalars 
corresponding to the Octonionic O- space, orbifold it by the 16-element 
discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-
K} to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-
K,+1,+i,+j,+k,+E,+I,+J,+K}. 

Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green 
up anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the past D7 layer of D8. 
 
Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green 
up anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the future D7 layer of D8. 
 
This gets rid of the 8 world-brane scalars corresponding to O-, and leaves: 

1 world-brane scalars for real a space; and 
1 dimension, for real b space, in which the D8 branes containing spacelike 
D3s are stacked in timelike order. 

 

Step 7: 

Let the 1 world-brane scalar for real a space correspond to a Bohm-type 
Quantum Potential acting on strings in the stack of D8 branes. 
 
Interpret strings as world-lines in the Many-Worlds, short strings 
representing virtual particles and loops. 
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Step 8: 

Fundamentally, physics is described on HyperDiamond Lattice structures. 

There are 7 independent E8 lattices, each corresponding to one of the 7 
imaginary octionions. They can be described as iE8, jE8, kE8, EE8, IE8, 
JE8, and KE8. 

Further, an 8th naturally related, but dependent, E8 lattice corresponds to the 
real octonions and can be described as 1E8. 

Give each D8 brane structure based on Planck-scale E8 lattices so that each 
D8 brane is a superposition/intersection/coincidence of the eight E8 lattices. 

 

Step 9: 

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, 
forming the adjoint of a U(r) gauge group ...", make the following 
assignments: 

a gauge boson emanating from D8 only from its 1E8 lattice is a U(1) photon; 
a gauge boson emanating from D8 only from its 1E8 and EE8 lattices is a 
U(2) weak boson; 
a gauge boson emanating from D8 only from its IE8, JE8, and KE8 lattices 
is a U(3) gluon. 
 

Note that I do not consider it problematic to have U(2) and U(3) instead of 
SU(2) and SU(3) for the weak and color forces, respectively. Here is some 
further discussion of the global Standard Model group structure. Here is 
some discussion of the root vector structures of the Standard Model groups. 
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Step 10: 

Since Polchinski says "... there will also be r^2 massless scalars from the 
components normal to the D-brane. ... the collectives coordinates ... X^u ... 
for the embedding of n D-branes in spacetime are now enlarged to nxn 
matrices. This 'noncummutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ...", make the following assignment: 

The 8x8 matrices for the collective coordinates linking a D8 brane to the 
next D8 brane in the stack are needed to connect 
the eight E8 lattices of the D8 brane 
to the eight E8 lattices of the next D8 brane in the stack. 
 
We have now accounted for all the scalars,  
and, since, as Lubos Motl noted,  
"... string theory always contains gravity ...",  
we have here at Step 10 a specific example of a String Theory containing 
gravity and the U(1)xSU(2)xSU(3) Standard Model. 
 

 

Step 11: 

We can go a bit further by noting that we have not described gauge bosons 
emanating from D8 from its iE8, jE8, or kE8 lattices. Therefore, make the 
following assignment: 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, and kE8 
lattices is a U(2,2) conformal gauge boson. 
 
We have here at Step 11 a String Theory containing the Standard Model plus 
two forms of gravity: 

closed-string gravity giving Bohm Quantum Potential for Quantum 
Consciousness ( see http://tony5m17h.net/ QMINDpaper.pdf ) and 
conformal U(2,2) = Spin(2,4)xU(1) gravity plus conformal structures, based 
on a generalized MacDowell-Mansouri mechanism. 
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Step 12: 

Going a bit further leads to consideration of the exceptional E-series of Lie 
algebras, as follows: 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, and 
EE8 lattices is a U(5) gauge boson related to Spin(10) and Complex E6. 
a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, 
and IE8 lattices is a U(6) gauge boson related to Spin(12) and Quaternionic 
E7. 
a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, 
IE8, and JE8 lattices is a U(7) gauge boson related to Spin(14) and possibly 
to Sextonionic E(7+(1/2)). 
a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, 
IE8, JE8, and KE8 lattices is a U(8) gauge boson related to Spin(16) and 
Octonionic E8. 
 
These correspondences are based on the natural inclusion of U(N) in 
Spin(2N) and on Magic Square constructions of the E series of Lie algebras, 
roughly described as follows: 
78-dim E6 = 45-dim Adjoint of Spin(10) + 32-dim Spinor of Spin(10) + 
Imaginary of C; 
133-dim E7 = 66-dim Adjoint of Spin(12) + 64-dim Spinor of Spin(12) + 
Imaginaries of Q; 
248-dim E8 = 120-dim Adjoint of Spin(16) + 128-dim half-Spinor of 
Spin(16) 
 

Physically, 

E6 corresponds to 26-dim String Theory, related to traceless J3(O)o and the 
symmetric space E6 / F4. 
E7 corresponds to 27-dim M-Theory, related to the Jordan algebra J3(O) and 
the symmetric space E7 / E6 x U(1). 
E8 corresponds to 28-dim F-Theory, related to the Jordan algebra J4(Q) and 
the symmetric space E8 / E7 x SU(2). 
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Note on Sextonions: 

I am not yet clear about how the Sextonionic E(7+(1/2)) works. It was only 
recently developed by J. M. Landsberg and Laurent Manivel in their paper 
"The sextonions and $E_{7\frac 12}$" at math.RT/0402157. Of course, the 
Sextonion algebra is not a real division algebra, but it does have interesting 
structure. In their paper, Landsberg and Manivel say: 

"... We fill in the "hole" in the exceptional series of Lie algebras that was 
observed by Cvitanovic, Deligne, Cohen and deMan. More precisely, we 
show that the intermediate Lie algebra between $E_7$ and $E_8$ satisfies 
some of the decomposition and dimension formulas of the exceptional 
simple Lie algebras. A key role is played by the sextonions, a six 
dimensional algebra between the quaternions and octonions. Using the 
sextonions, we show simliar results hold for the rows of an expanded 
Freudenthal magic chart. We also obtain new interpretations of the adjoint 
variety of the exceptional group $G_2$. ... 
... the orthogonal space to a null-plane U, being equal to the kernel of a rank-
two derivation, is a six-dimensional subalgebra of O. ... 

... The decomposition ... into the direct sum of two null-planes, is unique. 

...[this]... provides an interesting way to parametrize the set of quaternionic 
subalgebras of O. ...". 

Some possibly related facts of which I am aware include: 

The set of Quaternionic subalgebras of Octonions = SU(3) = G2 / Spin(4). 
 
G2 / SU(3) = S6 is almost complex but not complex and is not Kaehler. Its 
almost complex structure is not integrable. See chapter V of Curvature and 
Homology, rev. ed., by Samuel I. Goldberg (Dover 1998). 
 
It may be that the sextonions and S6 are related to Spin(4) as the 6-dim 
conformal vector space of SU(2,2) = Spin(2,4) is related to 4-dim 
Minkowski space. 
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Quantum Consciousness 
 
Penrose and Hameroff have proposed that consciousness in the human brain 
may be based on gravitational interactions and quantum superposition states 
of electrons in tubulin cages in microtubules. 
Chiao has proposed experimental construction of a gravity antenna that 
might be analogous to tubulin caged electrons. 

Tegmark has criticized Penrose-Hameroff quantum consciousness, based on 
thermal decoherence of any such quantum superposition states, but some 
experimental results and theoretical ideas indicate to me that Tegmark’s 
criticism may be invalid. 

Such theoretical ideas include Mead's quantum physics of resonance. 

Roger Penrose and Stuart Hameroff propose that Consciousness involves a 
Planck scale Decoherence of Quantum Superpositions that they call Orch 
OR in their paper entitled Orchestrated Objective Reduction of Quantum 
Coherence in Brain Microtubules: The "Orch OR" Model for Consciousness. 
Figure 1 
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is a "Schematic of central region of neuron (distal axon and dendrites not 
shown) showing parallel arrayed microtubules interconnected by MAPs 
[Microtubule Associated Proteins]. Microtubules in axons are lengthy and 
continuous, whereas in dendrites they are interrupted and of mixed polarity. 
Linking proteins connect microtubules to membrane proteins including 
receptors on dendritic spines.". 

The Centrosome, in most animal cells, acts as a Microtubule Organizing 
Center. Most Centrosomes contain a pair of Centrioles arrranged at right 
angles to each other in an L-shaped configuration. A Centriole 

 
 

 
 
 
 
 
 

is about 200 nm wide and 400 nm long. Its wall is made up of 9 groups of 3 
microtubles. You can regard the A microtubule of a triplet as being a 
complete microtubule, with the B and C microtubules being incomplete 
microtubules fused to A and B respectively. Each triplet is tilted in toward 
the central axis at an angle of about 45 degrees. 

Each microtubule is a hollow cylindrical tube with about 25 nm outside 
diameter and 14 nm inside diameter, made up of 13 columns of Tubulin 
Dimers. 
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 ( The two preceding illustrations are from Molecular Biology of the Cell, 2nd ed, by 
Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, 
alpha-tubulin and beta-tubulin (each made up of about 450 Amino Acids, 
each of which contains roughly 20 Atoms), and can exist in (at least) 2 
different geometrical configurations, or conformations, involving the 
position of a single Electron. 

 

 
Call this Electron the Conformation Electron, because in a single Tubulin 
Dimer its the position at the junction of the alpha-tubulin and the beta-
tubulin determines the 2 different conformations of the Tubulin, which 
correspond to 2 different states of the dimer's electric polarization. 

There are 10^7 Tubulin Dimers per neuron, with 10% of them, or 10^6, 
estimated to be involved in the consciousness process, and the remainder 
doing other things needed to keep the cell alive. 

The human brain contains about 10^11 neurons. 

Therefore, the human brain contains about 10^18 tubulins, about 10^17 of 
which are involved in the consciousness process. 
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The Tubulins in a Microtubule can represent Information, and act as Cellular 
Automata to process it. 

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, "... 
We can now consider the gravitational self-energy of that mass distribution 
which is the difference between the mass distributions of the two states that 
are to be considered in quantum linear superposition. The reciprocal of this 
self-energy gives ... the reduction timescale ...". 

This is the decoherence time T = h / E. 
 

For a given Particle, Stuart Hameroff describes this as a particle being 
separated from itself, saying that the Superposition Separation a is "... the 
separation/displacement of a mass separated from its superposed self. ... The 
picture is spacetime geometry separating from itself, and re-anealing after 
time T. ...". 

If the Superposition consists of States involving one Particle of Mass m, but 
with Superposition Separation a, then the Superposition Separation Energy 
Difference is the gravitational energy 

E = G m^2 / a 
 

In the Osaka paper ( Hameroff, S.R. (1997) Quantum computing in 
microtubules: an intra-neural correlate of consciousness? Cognitive Studies: 
Bulletin of the Japanese Cognitive Science Society 4(3):67-92.) ), Hameroff 
says that Penrose describes Superposition Separation as "... shearing off into 
separate, multiple spacetime universes as described in the Everett 
"multi&endash;worlds" view of quantum theory. ...". 

The superposition energy E_N of N Tubulin Electrons and the 
corresponding decoherence time T_N can be calculated from the equations E 
= G m^2 / a and T = h / E. 

Therefore for a single Electron (ignoring for simplicity some factors like 2 
and pi, etc.): 

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) = 
= ( Compton / Schwarzschild ) ( a / c ) 

where 
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2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and 

h / m c = Compton Radius of an elementary particle of mass m. 

The calculation for a single Electron will be used as the basis for a 
superpositon of N Electrons over the 10-cm scale human brain. If the single 
Tubulin Electron with mass m_e has a Superposition Displacement a that is 
of the order of 10^(-7) cm, or one nanometer, then, since Compton = 10^(-
11) cm and Schwarzschild = 10^(-55) cm and the speed of light c = 3 x 
10^10 cm/sec, and since E_electron = G ( m_e )^2 / a, we have 

for a single Electron and ordinary gravity 

T_electron = h / E_electron = 
= ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years. 

 
Now consider the case of N Tubulin Electrons in Coherent Superposition, in 

which ordinary gravity is realistic. 
 

As Jack Sarfatti says, "Since all the [Tubulin] Electrons are nonlocally 
connected into a coherent whole we do not want to treat them as fluctuating 
statistically independent of each other ... .", and Stuart Hameroff agrees, 
saying "True. That's why we consider them coherently linked or entangled.". 
Jack Sarfatti defines the Superposition Energy E_N of N superposed Tubulin 
Electrons in N Tubulins as 

E_N = G M^2 / L 
 

where L is the mesoscopic quantum phase coherence length for the 
collective mode of N Tubulin Electrons of total mass M = N m with each 
electron having mass m and with L = a N^(1/3) where a is the separation of 
individual electrons and the cube root of N is the linear scale of of the whole 
collection of N Tubulin Electrons in the N Tubulins. 

As Jack Sarfatti says (here I have substituted some of my numerical values 
for his): "... Note the volume ... is the sum of the volumes of all [ 10^17 
Tubulins involved in the process of consciousness ] even though they are 
separated in physical space from each other over the whole cortex of volume 
10^3 cc - they are like one super-particle entangled in configuration space of 
[ about 3 x 10^17 dimensions ]! That is, this sentient post-quantum 
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computing "enchanted web" is [ 10^17 little Tubulin nanoboxes ] ... . Each 
box has a little arrow in Hilbert space and all the arrows are phase-locked 
over a time of order [ 0.5 milliseconds ]. The actual physical distance 
between the boxes is irrelevant to this Einstein-Podolsky-Rosen network that 
is one coherent conscious system. The mesoscopic quantum coherence 
length L is what you would get if you lined up all these nanoboxes in a row - 
... It is really not a metrical property in ordinary space. ...". 

Therefore, we have: 

E_N = N^2 G m^2 / a N^(1/3) = 
= N^(5/3) G m^2 / a= 
= N^(5/3) E_electron 

 
To get the decoherence time for the system of N Tubulin Electrons, recall 
that T_electron = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 
10^26 sec = 10^19 years, so that 

T_N = h / E_N = h / N^(5/3) E_electron = 
= N^(-5/3) T_electron = 

= N^(-5/3) 10^26 sec 
and 

N = (10^26 / (T_N) )^(3/5) = 
= 4 x 10^15 / (T_N)^(3/5) 

  
From the above formulas get the following rough approximate Decoherence 
Tim T_N for various Numbers of Tubulin Dimers or Neurons, if 10% of the 
Tubulins in each Neuron are involved in the process of consciousness: 

            Time                       Number of       Number of 
             T_N                        Tubulins        Neurons    
  
      10^(-43) sec (Planck)         2.5 x 10^41            
  
  5 x 10^(-4)  sec (2 kHz)                10^17           10^11    
  
      10^26    sec = 3 x 10^18 years       1                    

  
The 10^17 tubulin Electron ( 10^11 Neuron ) line of the table corresponds to 
the number of neurons in the human brain. 
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Here is a rough outline of what happens during the 0.5 milliseconds of a 
single conscious thought involving 10^17 Tubulin Electrons: 

Each Tubulin Site Electron sits within its tubulin cage in one of its 2 
Quantum States. Each Tubulin Site Electron has one of 2^1 = 2 States, so it 
contains one qbit of information, representable by the 2^1 = 2-dimensional 
Cl(1) Clifford Algebra that is isomorphic to the Complex Numbers. The 
total of N = 10^17 Tubulin Site Electrons are connected and brought into a 
coherent Superposition of States, which, as was suggested by Robert Neil 
Boyd, is representable by the 2^N = 2^(10^17)) dimensional Cl(10^17) 
Clifford Algebra. Cl(10^17) can be represented as the tensor product of 
about (10^17) / 8 = about 10^16 factors, each being 256-dimensional Cl(8). 
Further information about that Clifford Algebra structure, and related 
information theoretical and particle physics structures and models, can be 
found in material at http://www.innerx.net/personal/tsmith/TShome.html. 
 
Many of the Quantum States of the Superposition are Closed Timelike 
Loops, some of which intersect with others. If each Closed Timelike Loop 
represents an Abstract Idea, then the Intersections among the Closed 
Timelike Loops represent Interactive Abstract Thought operating on the set 
of Abstract Ideas. 
 
During the time of Superposition, new Abstract Thoughts can be derived 
from the original ones by reorganizing the corresponding Closed Timelike 
Loops and their Intersections. 
 
Conscious Thought formation ends when the Decoherence/Collapse time 
T_N is reached and Decoherence/Collapse occurs. Then, a single Abstract 
Idea is chosen from the entire Set of States in the Superposition. This is the 
Execution Process, which involves choosing one Abstract Idea and 
rejecting/executing the other Ideas of the Superposition. 
 
The chosen State from the Superposition determines the Positions of all the 
Gap Junction Electrons of the Quantum Tunnelling connections between 
Neurons. 
 
The Positions of the Gap Junction Electrons determine the Conformations of 
the Micrtubules that are adjacent to the Gap Junctions. 
 
The Conformations of those Microtubles determine, through MAP 
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connections, the Conformations of other Microtubules in the same Neuron. 
 
The Conformation of a Microtubule determines the State of its Tubulins. 
 
The State of a Tubulin determines the State of its Tubulin Site Electron, thus 
completing the process. 
  

During that 0.5 milliseconds of the process of a single conscious thought, the 
10^17 Tubulin Electrons are linked in a coherent state by gravity. 

For such a gravity linkage to take place, two things are necessary: 

There must be a gravitational connection among all 10^17 Tubulin 
Electrons; and 
 
There superposition must be stable with respect to decoherence during to the 
0.5 millisecond duration of the single conscious thought. 
 
 
 
 

Microtubules and Cancer 
 
Stuart Hameroff said in the abstract of his paper at Biosystems Volume 77, 
Issues 1-3 , November 2004, Pages 119-136: 

"... It is proposed here that normal mirror-like mitosis is organized by 
quantum coherence and quantum entanglement among microtubule-based 
centrioles and mitotic spindles which ensure precise, complementary 
duplication of daughter cell genomes and recognition of daughter cell 
boundaries. ... Impairment of quantum coherence and/or entanglement 
among microtubule-based mitotic spindles and centrioles can result in 
abnormal distribution of chromosomes, abnormal differentiation and 
uncontrolled growth, and account for all aspects of malignancy. ...".
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Chiao Gravity Antenna 
 
Does there exist a realistic mechanism of gravitational connection between 
all pairs of the 10^17 Tubulin Electrons? 
 
A positive result in an experiment proposed by Raymond Chiao and 
described in gr-qc/0204012 [ which is an "... abbreviated writeup of ...[his]... 
March 23, 2002 Wheeler Symposium lecture, and book chapter for Wheeler 
Festschrift ..." which book chapter is at gr-qc/0208024 and, in its final 
version, at gr-qc/0303100 ] might provide an affirmative answer. In that 
paper, Chiao says: 

"... Superconductors will be considered as macroscopic quantum 
gravitational antennas and transducers, which can directly convert upon 
reflection a beam of quadrupolar electromagnetic radiation into gravitational 
radiation, and vice versa, and thus serve as practical laboratory sources and 
receivers of microwave and other radio-frequency gravitational waves. ... a 
superconductor can by itself be a direct transducer from electromagnetic to 
gravitational radiation upon reflection of the wave from a vacuum 
superconductor interface, with a surprisingly good conversion efficiency. By 
reciprocity, this conversion process can be reversed, so that gravitational 
radiation can also be converted upon reflection into electromagnetic 
radiation from the same interface, with equal efficiency. ... under certain 
circumstances involving "natural impedance matching" between quadrupolar 
EM and GR plane waves upon a mirror-like reflection at the planar surface 
of extreme type II, dissipationless superconductors, the efficiency of such 
superconductors used as simultaneous transducers and antennas for 
gravitational radiation, might in fact become of the order of unity, so that a 
gravitational analog of Hertz's experiment might then become possible. ... 
These developments suggest the possibility of a simple, Hertz-like 
experiment, in which the emission and the reception of gravitational 
radiation at microwave frequencies can be implemented by means of a pair 
of superconductors used as transducers. ... The schematic of this experiment 
is ... 
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... we did not detect any observable signal inside the second Faraday cage, 
down to a limit of more than 70 dB below the microwave power source of 
around 10 dBm at 12 GHz. ... Note, however, that since the transition 
temperature of YBCO is 90 K, there may have been a substantial ohmic 
dissipation of the microwaves due to the remaining normal electrons at our 
operating temperature of 77 K, so that the EM wave was absorbed before it 
could reach the impedance-matching depth at z0. It may therefore be 
necessary to cool the superconductor down very low temperatures before the 
normal electron component freezes out sufficiently to achieve such 
impedance matching. [see gr-qc/0304026 ] ... An improved Hertz-like 
experiment using extreme type II superconductors with extremely low 
losses, perhaps at millikelvin temperatures, is a much more difficult, but 
worthwhile, experiment to perform. Such an improved experiment, if 
successful, would allow us to communicate through the Earth and its oceans, 
which, like all classical matter, are transparent to GR waves. ... I would 
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especially like to thank my father-in-law, the late Yi-Fan Chiao, for his 
financial and moral support of this work. This work was partly supported 
also by the ONR. ...". 

Note that the Faraday cages of Chiao's schematic correspond to the Tubulin 
Cages of the Tubulin Electrons in the Quantum Tubulin Electron model of 
Quantum Consciousness, and that if Chiao's gravity antenna can receive 
gravity signals by graviton links, then Tubulin Electrons in their cages 
should be able to receive gravity signals establishing graviton links, as 
needed for the Penrose-Hameroff model of Quantum Tubulin Electron 
Quantum Consciousness. 

Note also that the negative result of the preliminary experiment was 
probably due to failure of the impedance-matching mechanism for 
converting EM waves to gravity waves [see gr-qc/0304026 ], and therefore 
not a failure of the gravity antenna concept, which is the important concept 
with respect to the Quantum Tubulin Electron model of Quanum 
Consciousness. 
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Decoherence 

Is the superposition state of Tubulin Electrons stable with respect to 
decoherence during to the 0.5 millisecond duration of the single conscious 

thought? 
 

Max Tegmark, in quant-ph/9907009, says: 

"... Penrose has ... suggested that the dynamics of such excitations can make 
a microtubule act like a quantum computer, and that microtubules are the 
site of of human consciousness ... This idea has been further elaborated ... 
with the conclusion that quantum superpositions of coherent excitations can 
persist for as long as a second before being destroyed by decoherence ... 
This was hailed as a success for the model, the interpretation being that the 
quantum gravity effect on microtubules was identified with the human 
though process on this same timescale. This decoherence rate T = 1 s was 
computed assuming that quantum gravity is the main decoherence source. 
Since this quantum gravity model is somewhat controversial ... and its effect 
has been found to be more than 20 orders of magnitude weaker than other 
decoherence sources in some cases ... We will now ... evaluate ... 
decoherence sources for the microtubule case as well, to see whether they 
are in fact dominant ... we will ignore collisions between polarized tubulin 
dimers and nearby water molecules, since it has been argued that these may 
be in some sense ordered and part of the quantum system ... Let us instead 
apply ... the decoherence timescale 
T = ( a^3 sqrt( m k t ) ) / N g q^2 | r' - r | 
caused by a single ion a distance a away. ...[ where k is Boltzmann's constant 
and g = 1 4 pi e0 is the Coulomb constant, m is ion mass, N is number of 
ions, q is ion charge, and t is temperature ]... with N = Q / qe = 10^3. The 
distance to the nearest ion will generally be less than ...[ about ] ... 26 nm ... 
Superpositions spanning many tubuline dimers ... therefore decohere on a 
timescale ...[about]... 10^(-13) s. due to the nearest ion alone. This is quite a 
conservative estimate, since the other ... 10^3 ions that are merely a small 
fraction further away will also contribute to the decoherence rate ... ... We 
neglected screening effects because the decoherence rates were dominated 
by the particles closest to the system, i.e., the very same particles that are 
responsible for screening the charge from more distant ones. ... We find that 
the decoherence timescales ...[ about 10^(-13) ]... seconds are typically much 
shorter than the relevant dynamical timescales ...[ about 0.001 to 0.1 seconds 
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]... both for regular neuron firing and for kink-like polarization excitations in 
microtubules. This conclusion disagrees with suggestions by Penrose and 
others that the brain acts as a quantum computer, and that quantum 
coherence is related to consciousness in a fundamental way. ...". 

 

I disagree with Tegmark, on both experimental and theoretical grounds. I 
think that Tegmark has ignored significant phenomena related to 
maintaining coherence during the 0.5 millisecond duration of a single 
conscious thought involving 10^17 Tubulin Electrons. 

  

On the experimental side, there are some results that indicate that coherence 
is maintained much longer than would be expected from analyses such as 
Tegmark's. For example: 

On page 20 of the 17 July 1999 issue of the New Scientist is an article by 
Charles Seife (a New Scientist Reporter) that says in part: "... last April 
[1998], Isaac Chuang of IBM in San Jose, California, and Neil Gershenfeld 
the Massachusetts Institute of Technology created a quantum computer ... in 
a forthcoming issue of Physical Review Letters, Carlton Caves ... say they 
are unsure why quantum computation worked. Gershenfeld and Chuang 
used magnetic fields to manipulate atoms in liquid chloroform. But the 
problem, says Caves, is that the choloroform atoms were not in "entangled" 
states. ... because the chloroform was at room temperature, the atoms could 
not have been entangled ... The thermal motion of the atoms would have 
mixed up their quantum states and ruined any entanglement. ... So why did 
the chloroform comuter work at all? Caves's colleague John Smolin, a 
physicist at IBM in New York, suspects Chuang's chloroform has simulated 
a quantum computer, though he doesn't know how. Or maybe the 
experiment hints there are other ways of doing quantum computation that we 
don't yet understand. ...". 
 
A 6 July 2001 New Scientist article by Willis Knight says: "... Molecular 
transistors that run on single electrons now work at room temperature. Dutch 
scientists achieved the feat by buckling carbon nanotubes with an atomic 
force microscope. ... By buckling a metallic carbon nanotube, they formed a 
small area from which a single electron cannot escape at room temperature 
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unless a current is applied via an electrode. ... pushing a single electron 
through the transistor caused it to exhibit quantum coherence. This means 
that the electron maintains some of the quantum state it obtained whilst 
inside the transistor when it leaves. The effect is not found within normal 
electronics. ...". 
 
According to Apoorva Patel in his paper Quantum Algorithms and the 
Genetic Code, quant-ph/0002037: "... Enzymes are the objects which 
catalyse biochemical reactions. They are large complicated molecules, much 
larger than the reactants they help, made of several peptide chains. Their 
shapes play an important part in catalysis, and often they completely 
surround the reaction region. They do not bind to either the reactants or the 
products ... for example, enzymes can suck out the solvent molecules from 
in between the reactants ... It is proposed that enzymes play a crucial role in 
maintaining quantum coherence ... Enzymes provide a shielded environment 
where quantum coherence of the reactants is maintained. ... For instance, 
diamagnetic electrons do an extraordinarily good job of shielding the nuclear 
spins from the environment ... the coherence time observed in NMR is O(10) 
sec, much longer than the thermal environment relaxation time ( hbar / kT = 
O(10^(-14) ) sec) and the molecular collision time ( O(10^(-11)) sec ), and 
still neighbouring nuclear spins couple through the electron cloud. ... 
Enzymes are able to create superposed states of chemically distinct 
molecules. ... Enzymes are known to do cut-and-paste jobs ... (e.g. ... 
methylation, replacing H by CH3, which converts U to T). Given such 
transition matrix elements, quantum mechanics automatically produces a 
superposition state as the lowest energy equilibrium state. ... Delocalisation 
of electrons and protons over distances of the order of a few angstroms 
greatly helps in molecular bond formation. It is important to note that these 
distances are much bigger than the Compton wavelengths of the particles, 
yet delocalisation is common and maintains quantum coherence. ...". 
 
According to an article by Bennett Davis in the 23 Feb 2002 edition of The 
New Scientist: "... In the early 1990s, Guenter Albrecht-Buehler ... at 
Northwestern ... discovered that some cells can detect and respond to light 
from others. ... cells ... were using light to signal their orientation. If so, they 
must have some kind of eye. ... centrioles fill the bill. These cylindrical 
structures have slanted "blades" which ... Albrecht-Buehler ... believes act as 
simple blinds. ... microtubules ... could act as optical fibres ... feeding light 
towards the centrioles from the cell's wall. ... why should cells want to detect 
light? ... they are talking to each other ... Cells in embryos might signal with 
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photons so that they know how and where they fit into the developing body. 
... Albrecht-Buehler ... wants to learn their language. ... In the 1980s Fritz-
Albert Popp, then a lecturer at the University of Marburg in Germany, ... 
who now heads the International Institute of Biophysics in Neuss, Germany, 
...[and]... runs a company called Biophotonen that offers its expertise in 
reading photon emissions to gauge the freshness and purity of food ... 
became interested in the optical behaviour of cells. In a series of experiments 
Popp found that two cells separated by an opaque barrier release biophotons 
in uncoordinated patterns. Remove the barrier and the cells soon begin 
releasing photons in synchrony. ...". 
 
Acccording to cond-mat/0007185 and cond-mat/0007287 by Philip W. 
Anderson: "... The most striking fact about the high-Tc cuprates is that in 
none of the relevant regions of the phase diagram is there any evidence of 
the usual effects of phonon or impurity scattering. This is strong evidence 
that these states are in a "quantum protectorate" ... a state in which the many-
body correlations are so strong that the dynamics can no longer be described 
in terms of individual particles, and therefore perturbations which scatter 
individual particles are not effective. ...". 
  

On the theoretical side, there are also some reasons that I disagree with 
Tegmark. For example: 

Hagan, Hameroff, and Tuszynski, in Physical Review E, Volume 65, 
061901, published 10 June 2002, say: "... Tegmark's commentary is not 
aimed at an existing model in the literature but rather at a hybrid that 
replaces the superposed protein conformations of the orch. OR theory with a 
soliton in superposition along the microtubule ... recalculation after 
correcting for differences between the model on which Tegmark bases his 
calculations and the orch. OR model (superposition separation, charge vs 
dipole, dielectric constant) lengthens the decoherence time to 10^(-5) 
&endash;10^(-4) s ...". 
 
Mershin, Nanopoulos, and Skoulakis, in quant-ph/0007088, say: "... treat the 
tubulin molecule as the fundamental computation unit (qubit) in a quantum-
computational net work that consists of microtubules (MTs), networks of 
MTs and ultimately entire neurons and neural networks. ...". They say "... it 
has been shown [by D. L. Koruga, D. L. Ann. NY Acad. Sci. 466, 953-955 
(1986)] that the particular geometrical arrangement (packing) of the tubulin 
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protofilaments obeys an error-correcting mathematical code known as the 
K2(13, 2^6, 5) code ... the existence of a quantum-error correcting code is 
needed to protect the delicate coherent qubits from decoherence. This has 
been the major problem of quantum computers until the works of Shor and 
Steane have independently shown that such a code can be implemented ... 
We conjecture that the K-code apparent in the packing of the tubulin dimers 
and protofilaments is partially responsible for keeping coherence among the 
tubulin dimers. By simulating the brain as a quantum computer it seems we 
are capable of obtaining a more accurate picture than if we simulate the 
brain as a classical, digital computer. ...". 
 
Raymond Chiao in gr-qc/0204012 says: "... quantum entanglement gives rise 
to EPR correlations at long distance scales within the superconductor. The 
electrons in a superconductor in its ground BCS state are not only 
macroscopically entangled, but due to the existence of the BCS gap which 
separates the BCS ground state energetically from all excited states, they are 
also protectively entangled, in the sense that this entangled state is protected 
by the presence of the BCS gap from decoherence arising from the thermal 
environment, provided that the system temperature is kept well below the 
BCS transition temperature. The resulting large quantum rigidity is in 
contrast to the tiny rigidity of classical matter, such as that of the normal 
metals used in Weber bars, in their response to gravitational radiation. ...". 
 
Resonance among 10^17 Tubulin Electrons of a single conscious thought 
may be important in achieving and maintaining coherent superposition states 
among them. Carver Mead, in his book Collective Electrodynamics (MIT 
2000), discusses resonance coupling with electromagnetic photons. If 
Raymond Chiao's gravity antenna idea is correct, then the same resonance 
phenomena should be applicable for gravity gravitons as for electromagnetic 
photons. Carver Mead says: "... In our investigation of radiative coupling, 
we use a superconducting resonator as a model system. ... we can build such 
a resonator from a superconducting loop and a capacitor ... the coupling of ... 
two loops is the same, whether retarded or advanced potentials are used. 
Any loop couples to any other on its light cone, whether past or future. ... 
The total phase accumulation in a loop is the sum of that due to its own 
current, and that due to currents in other loops far away. ... normal modes 
correspond to stationary states of the system. Once the system is oscillating 
in one of these modes, it will continue to do so forever. To understand 
energy transfer between the resonators, we can use mixtures of normal 
modes. ... Any energy leaving one resonator is tranferred to some other 
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resonator, somewhere in the universe. The energy in a single resonator 
alternates between the kinetic energy of the electrons (inductance), and the 
potential energy of the electrons (capacitance). With the two resonators 
coupled, the energy shifts back and forth between the two resonators in such 
a way that the total energy is constant ... The conservation of energy holds 
despite an arbitraty separation between the resonators; it is a direct result of 
the symmetry of the advanced and retarded potentials. There is no energy "in 
transit" between them. ... the universe contains a truly enormous number of 
resonators ... [ For the 10^17 Tubulin Electrons of a single conscious 
thought, the resonant frequencies are the same and exchanges of energy 
among them act to keep them locked in a collective coherent state. ] ... How 
does a single resonator behave in an inhomogeneous universe full of other 
matter? In the real universe [outside the collective coherent set of tubulin 
electrons], no two resonators have identical resonant frequencies for long; 
however, it is a common occurrence that two frequencies will cross, and that 
energy will be exchanged between the resonators during the crossing. From 
the point of view of collective electrodynamics, this exchange of energy is 
the microscopic origin of the thermodynamic behavior of the universe as we 
observe it. ... In a random universe, any particular phase is equally likely for 
any given crossing. A particular resonator is therefore equally likely to 
receive either an increment or a decrement due to a given crossing. ... In a 
random universe [unlike the collective coherent set of tubulin electrons], 
there is no first-order effect in which energy flows from the high-amplitude 
resonator to the low-amplitude resonator; there is, however, a second-order 
effect in which energy flows, on the average, from the high-amplitude 
resonator to the low-amplitude resonator. The rate of energy flow is 
proportional to the difference in energies, and to the inverse square of the 
distance. ... 
... The coupling between two loops considered ...[above]... is called 
magnetic dipole coupling. It is characterized by its proportionality to the 
second derivative of the current with respect to time. ... A much stronger 
coupling can be obtained between two straight sections of wire ... We can 
imagine a resonator configuration for which this type of coupling is 
realizable: Two parallel capacitor plates [ corresponding to the two holes in 
a tubulin   
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where the tubulin electron can be stable located ] of capacitance C are 
connected by a straight section of superconducting wire of inductance L 
between their centers. Such a configuration ... is called an electric dipole. 
Because there are charges at the two ends of the dipole, we can have a 
contribution to the electric coupling from the scalar potential ... as well [as] 
from the magnetic coupling ... from the vector potential ... electric dipole 
coupling is stronger than magnetic dipole coupling by the square of the ratio 
of the wavelenght to the size of the element. ... For example, an atom half a 
nanometer in diameter radiates visible light of 500 nanometer wavelength. In 
this case, electric dipole coupling is a million times stronger than magnetic 
dipole coupling. ... we have treated the electron as a wave, continuous in 
space, carrying a continuous charge density with it. ... Arriving at the correct 
results required taking into account the interaction of the electron with itself, 
exactly as we have done in the case of the superconducting loop. The 
electron wave function depends on the potential; the potential depends of the 
charge density that is determined by the wave function. Thus, we have an 
inherently non-linear problem ... The nonlinearity ... poses some 
computational issues, but no conceptual issues. ... the nonlinear theory gives 
the correct energy levels for the hydrogen atom ... It is by now a common 
experimental fact that an atom, if sufficiently isolated from the rest of the 
universe, can stay in an excited state for an arbitrarily long period. ... The 
mechanism for initiating an atomic transition is not present in the isolated 
atom; it is the direct result of coupling with the rest of the universe. ... The 
electron wave function ... is particularly sensitive to coupling with other 
electrons; it is coupled either to far-away matter in the universe or to other 
electrons in a resonant cavity or other local structure. In the initial parts of 
this monograph, we were able to ignore coupling to far-away matter because 
we used a collective structure in which there are 10^23 electrons, arranged 
in such a way that the collective properties intrinsic to the structure scaled as 
the square of the number of electrons. ... we ...[made]... a connection 
between the classical concept of force and the quantum nature of matter 
through the concept of momentum. ... We would expect the total momentum 
P of the collective electron system [ in a superconducting loop of wire ] to be 
the momentum per charge times the number of charges in the loop. If there 
are n charges per unit length of wire ... P = n q L I ... I = n q v ... and ... P = L 
(nq)^2 v . The momentum is proportional to the velocity, as it should be. It is 
also proportional to the size of the loop, as reflected by the inductance L. ... 
Instead of scaling linearly with the number of charges that take part in the 
motion, the momentum of a collective system scales as the square of the 
number of charges! ... In an arrangement where charges are constrained to 
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move in concert, each charge produces phase accumulation, not only for 
itself but for all the other charges as well. So the inertia of each charge 
increases linearly with the number of charges moving in concert. The inertia 
of the ensemble of coupled charges must therefore increase as the square of 
the number of charges. ... 

[ To see how Carver Mead's resonance might be applied to the Penrose-
Hameroff tubulin electron model of consciousness, consider the maximal 
case of N tubulin electrons with N = 10^18, each electron having thermal 
energy E = kT, where k = 10^(-23) Joules Kelvin^(-1) and T = 300 Kelvin, 
so that Total Thermal Energy = N^2 kT = 10^(36-23) x 300 = 3 x 10^15 
Joules. ( Due to the nonlinear square-scaling, it would take less if the 
collapse took place gradually, a few electrons at a time. ) Note that 
decoherence by external thermal energy, with square-scaling, is different 
from the self-decoherence of the superposition state, based on the energy-
time uncertainty principle Energy x Time = h, by which a conscious thought 
quantum state decoheres to form a completed thought. If N tubulin electrons 
are in a collective superpostion state of conscious thought, then the total 
energy needed to decohere them by external thermal energy ( decoherence 
due to the heat of the brain ) is much greater than the classical kinetic heat 
energy in the brain, so that Quantum Consciousness in the brain is stable 
against thermal decoherence due to the heat of the brain. ] 
 
... an N-turn closely coupled coil has an inductance L = N^2 Lo. Once again, 
we see the collective interaction scaling as the square of the number of 
interacting charges. ... When two classical massive bodies ... are bolted 
together, the inertia of the resuting composite body is simply the sum of the 
two individual inertias. The inertia of a collective system, however, is a 
manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a 
classical correspondence limit. ... It is instructive to work out the magnitude 
of the electron inertia in a concrete case. A small superconducting magnet 
has 10^4 turns of NbTi wire approximately 0.1 mm in diameter. The magent 
is 7 cm long, and just under 5 cm in diameter, and produces a peak field of 7 
tesla at a currrent of 40 amperes. The magnet weighs 0.5 kilograms, and has 
a measured inductance of approximately 0.5 henry. There are of the order of 
10^28 electrons per cubic meter in the wire, or 10^20 electrons per meter 
length of wire, corresponding to approximately 10 coulombs of electronic 
charge per meter of wire. At 40 amperes, these electrons move at a velcoity 
v = 4 m / sec. the total length l of wire is about 10^3 meters, so the total 
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electronic charge in the magnet is about 10^4 coulombs. Using these values, 
A = PHI / l = L I / l = 0.02 V sec / meter. The electromagnetic momentum p 
of an electron is just this vector potential multiplied by the electronic charge; 
from this, we can infer an electromagnetic mass m for each electron: q A = 
3.2 x 10^(-21) coulomb V sec / meter = m v m = 10^(-21) kg For 
comparison, the mass of a free electron is approximately 10^(-30) kg, and 
the rest mass of a proton is a factor 1800 larger than that of an electron. The 
electromagnetic mass of an electron in our magnet is thus a factor of 10^9 
larger than the rest mass of a free electron. ...[ The electromagnetic mass of 
all the electrons in the magnet is 10^20 electrons / meter x 10^3 meters x 
10^(-21) kg / electron = 100 kg ]... The total inertia of the electron system in 
the magnet is much larger than the actual mass of all the atoms making up 
the magnet [ 0.5 kg ]. ...". 
 
[ The above material from Carver Mead is directly applicable to the 
superposition state of tubulin electrons [[ and is related to the idea of a 
Quantum Protectorate ]]. The following material shows how the same 
viewpoint applies to understanding quantum state transitions. ] 
 
... We have developed a detailed description of the energy-transfer process 
between macroscopic quantum resonators ... We are now in a position to 
understand the radiative transfer between two identical atomic systems. ... 
The two atoms act like two small dipole resonators, and energy is radiatively 
transferred ... Once the coupled mixed state starts to develop, it becomes 
self-reinforcing. ... This self-reinforcing behavior gives the transition its 
initial exponential character. Once the transition is fully under way, the two 
states are nearly equally represented in the superposition, and the coupled 
system closely resembles the coupled resonators ... Once the transition has 
run its course, each atom settles into its final eigenstate. ... 
... there are quantum jumps, but they are not discontinuities. They may look 
discontinuous because of the nonlinear, self-reinforcing nature of a quantum 
transition; but at the fundamental level, everything can be followed in a 
smooth and continuous way .... to arrive at this picture, we had to give up the 
one-way direction of time, and allow coupling to everything on the light 
cone ... the Green's function for collective systems is totally free of 
singularities, and cannot, by its very nature, generate infinities ... There is no 
action of an elementary charge [ which is fundamentally an amplitude to 
transmit or absorb energy by radiative transfer ] upon itself ...". 
 
 [[ According to cond-mat/0007287 and cond-mat/0007185 by Philip W. 
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Anderson: "... Laughlin and Pines have introduced the term "Quantum 
protectorate" as a general descriptor of the fact that certain states of quantum 
many-body systems exhibit properties which are unaffected by 
imperfections, impurities and thermal fluctuations. They instance the 
quantum Hall effect, which can be measured to 10^(-9) accuracy on samples 
with mean free paths comparable to the electron wavelength, and flux 
quantization in superconductors, equivalent to the Josephson frequency 
relation which again has mensuration accuracy and is independent of 
imperfections and scattering. An even simpler example is the rigidity and 
dimensional stability of crystalline solids evinced by the STM. ... the source 
of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that 
elementary excitations no longer involve a few particles but are collective 
excitations of the whole system ... and therefore perturbations which scatter 
individual particles are not effective. ... The purpose of this paper is, first, to 
present the overwhelming experimental evidence that the metallic states of 
the high Tc cuprate superconductors are a quantum protectorate; and second, 
to propose that this particular collective state involves the phenomenon of 
charge-spin separation, and to give indications as to why such a state should 
act like a quantum protectorate. ... Spin-charge separation is a very natural 
phenomenon in interacting Fermi systems from a symmetry point of view ... 
The Fermi liquid has an additional symmetry which is not contained in the 
underlying Hamiltonian, in that the two quasiparticles of opposite spins are 
exactly degenerate and have the same velocity at all points of the Fermi 
surface. This is symmetry SO(4) for the conserved currents at each Fermi 
surface point since we have 4 degenerate real Majorana Fermions. But the 
interaction terms do not have full SO(4) symmetry, since they change sign 
for improper rotations, so the true symmetry of the interacting Hamiltonian 
is SO4 / Z2 = SU2 x SU2, i.e., charge times spin. A finite kinetic energy 
supplies a field along the " direction of the charge SU(2) and reduces it to 
U(1), the conventional gauge symmetry of charged particles. ...". Also, 
according to cond-mat/0301077 by M.Ya. Amusia, A.Z. Msezane, and V.R. 
Shaginyan: "... the fermion condensation ... can be compared to the Bose-
Einstein condensation. ... the appearance of ... fermion condensate (FC) ... is 
a quantum phase transition ... that separates the regions of normal and 
strongly correlated liquids. Beyond the fermion condensation point the 
quasiparticle system is divided into two subsystems, one containing normal 
quasiparticles, the other being occupied by fermion condensate localized at 
the Fermi level. ... fermion systems with ... fermion condensate (FC) ... have 
features of a "quantum protectorate" ... This behavior ... takes place in both 
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three dimensional and two dimensional strongly correlated systems ... The 
only difference between 2D electron systems and 3D ones is that in the latter 
... fermion condensation quantum phase transition (FCQPT) ... occurs at 
densities which are well below those corresponding to 2D systems. For bulk 
3He, FCQPT cannot probably take place since it is absorbed by the first 
order solidification ... an infinitely extended system composed of Fermi 
particles, or atoms, interacting by an artificially constructed potential with 
the desirable scattering length a ... may be viewed as trapped Fermi gases ... 
We conclude that FCQPT can be observed in traps by measuring the density 
of states at the Fermi level ... It seems quite probable that the neutron-
neutron scattering length (a = 20 fm) is sufficiently large to be the dominant 
parameter and to permit the neutron matter to have an equilibrium energy, 
density, and the singular point ... at which the compressibility vanishes. 
Therefore, we can expect that FCQPT takes place in a low density neutron 
matter leading to stabilization of the matter by lowering its ground state 
energy. ... fermion condensate (FC) ... "quantum protectorate" ... behavior ... 
demonstrates the possibility to control the essence of strongly correlated 
electron liquids by weak magnetic fields. ... We have demonstrated that 
strongly correlated many-electron systems with FC, which exhibit strong 
deviations from the Landau Fermi liquid behavior, can be driven into the 
Landau Fermi liquid by applying a small magnetic field B at low 
temperatures. A re-entrance into the strongly correlated regime is observed if 
the magnetic field B decreases to zero, while the effective mass M* diverges 
as M* proportional to 1 / sqrt(B). The regime is restored at some 
temperature T* proportional to sqrt(B). This behavior is of a general form 
and takes place in both three dimensional and two dimensional strongly 
correlated systems, and demonstrates the possibility to control the essence of 
strongly correlated electron liquids by weak magnetic fields. ...". ]] 
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Grinberg-Zylberbaum Experiments 
 
The whereabouts of Grinberg-Zylberbaum (as far as I know) is unknown, 
and he may even be deceased. 
 
Some interesting experimental results relevant to Chiao gravity antennas and 
to Mead resonant coupling were obtained by neurophysiologist Grinberg-
Zylberbaum. According a 1997 Science Within Consciousness web article 
by Henry Swift: 

"... The experiment conducted by neurophysiologist Grinberg-Zylberbaum ... 
The Einstein- Podolsky-Rosen Paradox in the Brain; The Transferred 
Potential, Physics Essays 7,(4), 1994. ... demonstrate[s] the existence of a 
macroscopic quantum system in the human brain through the demonstration 
of ... non-local correlation between brains ... In this experiment two subjects 
... meditated together for twenty minutes. A total of seven pairs of subjects 
of both sexes, with ages from 20-44 years participated in the study. After 
meditation and while maintaining their "direct communication" (without 
speech), they were placed in semi-silent, electro-magnetically shielded 
chambers separated by 45 feet. ... Both subjects were connected to EEG 
instruments and 100 random flashes of light were presented to subject A, 
while both remained reclined with semi-closed eyes. Subject B was not told 
when the light was flashed for subject A, and control correlation checks 
were also made at random times with no light flashes. The results indicated 
that, "after a meditative interaction between two people who were instructed 
to maintain direct communication (i.e. to feel each other's presence even at a 
distance), in about one out of four cases when one of the subjects was 
stimulated in such a way that his/her brain responded clearly (with a distinct 
evoked potential), the brain of the nonstimulated subject also reacted and 
showed a transferred potential of a similar morphology.... 
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... The striking similarity of the transferred and evoked potentials and the 
total absence of transferred potentials in the control experiments leave no 
room for doubt about the existence of an unusual phenomenon, namely, 
propagation of influence without local signals. ... It is also extremely 
significant that the occurrence of transferred potential is always associated 
with the participants' feeling that their interaction is successfully completed 
(in contrast to the lack of transferred potential, when there is no such 
feeling). The interaction that correlates the subjects under study is entirely 
an interaction via non-local consciousness. ... none of the subjects B ever 
reported realizing any type of conscious experience related to the appearance 
of the transferred potential ...". According to a 1996 DynaPsych article by 
Ervin Laszlo: "... A particularly poignant example was furnished by a young 
couple, deeply in love. Their EEG patterns remained closely synchronized 
throughout the experiment, testifying to their report of feeling a deep 
oneness. ... In a limited way, Grinberg-Zylberbaum could also replicate his 
results. When a subject exhibited the transferred potentials in one 
experiment, he or she usually exhibited them in subsequent experiments as 
well. ...". 

What has Grinberg-Zylberbaum done since 1994? That is unknown. 
According to an article by Sam Quinones, in the July/August 1997 New Age 
Journal, as shown on a Sustained Action web page: 

"... In 1977 Grinberg returned to Mexico City ... A deeply spiritual man, 
Grinberg had moved from houses where he felt bad energy, believed he once 
had flown, and kept a meditation room lined with books and pictures of 
gurus. A semi-observant Jew, he sought out great thinkers on the Kabbalah. 
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... at UNAM ... he ... met the person who, he wrote later, would influence 
him more than any other: Barbara Guerrero, a former cabaret singer and 
lottery ticket seller who had fought with Pancho Villa as a young girl. Doña 
Pachita, as Guerrero was known, was a curandera. ... Pachita could go into a 
trance state during which the spirit of Cuauhtémoc, the nephew of the great 
Aztec ruler Moctezuma, occupied her consciousness. ... Grinberg ... believed 
that experience and perception were created as a result of this interaction, 
and that the curative powers of shamans and *curanderas* like Pachita came 
from their ability to gain access to the informational matrix and change it, 
thereby affecting reality. ... Grinberg designed an experiment . . . using two 
people instead of one. Both subjects, with electrodes attached to their skulls, 
were put in a dark room and told to try to achieve a sort of meditative union. 
After twenty minutes, one was sent to a separate room. The remaining 
person was stimulated with a series of light flashes or sounds while his or 
her brain waves were measured. The brain waves of the isolated person were 
also measured. In 1987 Grinberg recorded for the first time a simultaneous 
reaction to the stimuli on the part of the isolated, non-stimulated person, a 
phenomenon he called 'transferred potential.' Over the years, with 
increasingly sophisticated equipment, he documented transferred potential 
25 percent of the time, he wrote. It was a remarkable finding, totally 
contrary to the tenets of mainstream science. Grinberg believed it supported 
his theory of a neuronal field connecting all human minds. ... In 1991, 
Grinberg, his wife, and Tony Karam visited Castaneda at the latter's 
invitation in Los Angeles. There, Karam says, Castaneda proposed that 
Grinberg leave his UNAM lab to live in his community. Grinberg declined. 
Their relationship disintegrated during a trip Castaneda took to Mexico City 
two years later. Grinberg's friends and family remember him frequently 
calling Castaneda an egomaniac, more interested in power than truth. They 
also recall that Tere [Grinberg's wife] remained enamored with Castaneda 
and his group. ... For Jacobo Grinberg Zylberbaum, 1994 was a pretty good 
year. ... At his laboratory in the psychology department of the National 
Autonomous University of Mexico (UNAM) in Mexico City, he recorded 
the brain waves of a shaman, Don Rodolfo from Veracruz, in a trance state. 
... Grinberg's book on his seminal influence, Barbara Guerrero, the blind 
witch doctor known as Dona Pachita, was finally about to be published in 
English. ... Then in December, Grinberg missed some appointments with 
students. Two days before his long-awaited trip to Nepal on December 14, 
he failed to attend his own birthday party. ... When Grinberg did not return 
from Nepal as planned, still no one thought much of it. ... But the weeks 
became months. Calls were made ... Nothing. No record of Grinberg or his 
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wife ... Tere ... even leaving Mexico. ... In the two-and-a-half years since he 
disappeared, no trace of him, dead or alive, has been found. All that remain 
are his books, his theories ... The theory for which Grinberg came to be 
known reflected his personality. Relying on physics and his experiences with 
witch doctors, or *curanderos*--a bit of Einstein, a bit of Dona Pachita--its 
essential message was warm and hopeful: All humankind is interconnected. 
...". 
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Zizzi Quantum Cosmology 
 
In gr-qc/0007006, Paola Zizzi says, ( with some editing by me denoted by [ ] 
): 

"... the vacuum-dominated early inflationary universe ... is a superposed 
quantum state of qubits. ... the early universe had a conscious experience at 
the end of inflation, when the superposed quantum state of ... [ 10^18 = N 
quantum qubits ] ... underwent Objective Reduction. The striking point is 
that this value of [ N ] equals the number of superposed tubulins-qubits in 
our brain ... [ in the inflationary phase of our universe ] ... the quantum 
register grows with time. In fact, at each time step ... [ Tn = (n+1) Tplanck 
(where Tplanck = 5.3 x 10^(-44) sec) ] ... a Planckian black hole, ( the n=1 
qubit state 1 which acts as a creation operator , supplies the quantum register 
with extra qubits. ... At time Tn = (n+1) Tplanck the quantum gravity 
register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2 ] ... By the 
quantum holographic principle, we associate N qubits to the nth de Sitter 
horizon ... remember that |1> = Had|0> where Had is the Hadamard gate ... 
the state ... [ of N qubits ] ... can be expressed as ... [ |N> = ( Had|0> )^N ] ... 
As the time evolution is discrete, the quantum gravity register resembles 
more a quantum cellular automata than a quantum computer. Moreover, the 
quantum gravity register has the peculiarity to grow at each time step ( it is 
self-producing ). If we adopt an atemporal picture, then the early inflationary 
universe can be interpreted as an ensemble of quantum gravity registers in 
parallel ... which reminds us of the many-worlds interpretation. ... The 
superposed state of quantum gravity registers represents the early 
inflationary universe which is a closed system. Obviously then, the 
superposed quantum state cannot undergo environmental decoherence. 
However, we know that at the end of the inflationary epoch, the universe 
reheated by getting energy from the vacuum, and started to be radiation-
dominated becoming a Friedmann universe. This phase transition should 
correspond to decoherence of the superposed quantum state. The only 
possible reduction model in this case is self-reduction ... during inflation, 
gravitational entropy and quantum entropy are mostly equivalent ... 
Moreover ... The value of the cosmological constant now is ... /\N = 10^(-56) 
cm^(-2) ... in agreement with inflationary theories. If decoherence of N 
qubits occurred now, at Tnow = 10^60 Tplanck ( that is, n = 10^60, N = 
10^120 ) there would be a maximum gravitational entropy ... [ maximum 
entropy Smax = N ln2 = 10^120 ] ... In fact, the actual entropy is about ... [ 
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entropy now Snow = 10^101 ] ... [Therefore] decoherence should have 
occurred for ... [ Ndecoh = 10^(120-101) = 10^19 = 2^64 ] ... which 
corresponds to ... [ n = 9 and to ] ... the decoherence time ... [ Tdecoh = 10^9 
Tplanck = 10(-34) sec ] ...". 
 
Is there a fundamental reason that the number of qubits at which our 
inflationary universe experiences self-decoherence is Ndecoh = 10^19 = 
2^64 ? 
 
From the point of view of the D4-D5-E6-E7-E8 Vodou Physics model, the 
fundamental structure is the 2^8 = 256-dimensional Cl(8) Clifford algebra, 
which can be described by 2^8 qubits. Our inflationary universe decoheres 
when it has Ndecoh = 2^64 qubits. What is special about 2^64 qubits ? 2^64 
qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8). By the 
periodicity-8 theorem of real Clifford algebras that Cl(K8) = Cl(8) x ... 
tensor product K times ... x Cl(8), we have: Cl(64) = Cl(8x8) = Cl(8) x Cl(8) 
x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) Therefore, Cl(64) is the first ( 
lowest dimension ) Clifford algebra at which we can reflexively identify 
each component Cl(8) with a vector in the Cl(8) vector space. This reflexive 
identification/reduction causes decoherence. In my opinion, it is the reason 
that our universe decoheres at N = 2^64 = 10^19, so that inflation ends at 
age 10^(-34) sec. 

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger 
than the number of tubulins Ntub = 10^18 of the human brain. In my 
opinion, conscious thought is due to superposition states of those 10^18 
tubulins. Since a brain with Ndecoh = 10^19 tubulins would undergo self-
decoherence and would therefore not be able to maintain the superposition 
necessary for thought, it seems that the human brain is about as big as an 
individual brain can be. 
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E6 World-Line Strings 

E6 26-dimensional closed unoriented bosonic string theory interpreted as a 
Many-Worlds Quantum Theory in which strings correspond to World Lines, 
with massless spin-2 Gravitons in 26-dimensions corresponding to 
gravitational interaction among Tubulin Electrons in states with Penrose-
Hameroff Superposition Separation   
[[ In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent 
the world-lines of fermion particle-antiparticle pairs ( the pair of fermions 
acting as a boson so that the entire string is bosonic ) from the time of their 
creation to their eventual mutual annihilation, 
   *   
  / \   ... 
 /   \ / 
/     |         (The illustrated closed string is red. 
\     |          It interacts with a partially shown gray string.) 
 \   / \... 
  \ /  
   *   

perhaps with lots of interactions with lots of other particles/antiparticles of 
other world-lines in the meantime, so that part of each string might represent 
a photon or other particle of any type formed by interaction of one of the 
particle/antiparticle pair. 
Note that since our Universe began with a Big Bang, all its particles 
originate from pair creation since then. For pairs that do not appear to 
reconnect for mutual annihilation within the volume of 26-dimensional 
spacetime being considered in working with the String Theory, 

****************   
  \    ...   / 
   \      \ / 
    \      |         (The illustrated string is red. 
     \     |          It interacts with a partially shown gray string. 
      \   / \...      A perfect absorber in the future   
       \ /            is indicated by ******* ). 
        *   

the string is closed by considering the 26-dimensional spacetime to be a 
compactified 25+1 dimensional Minkowski spacetime due to considering the 
Universe to "... be a perfect absorber in the future ...[as in]... the Wheeler-
Feynman ... absorber theory of radiation ..." described by Narlikar in his 
book Introduction to Cosmology (Cambridge 1997) (Section 8.8.1) and 
related to the Collective Electrodynamics of Carver Mead. For most of the 
matter in our Galactic Cluster, such an absorber could be a Black Hole of the 
Black Hole Era. Such a compactification is also similar to the conformally 
compactified 3+1 dimensional Minkowski spacetime M# used by Penrose 
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and Rindler in their book Spinors and Space-Time, Volume 2 (Cambridge 
1986) (particularly Chapter 9). ]] 
  

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, 

"... We can now consider the gravitational self-energy of that mass 
distribution which is the difference between the mass distributions of the two 
states that are to be considered in quantum linear superposition. The 
reciprocal of this self-energy gives ... the reduction timescale ...". 
 

This is the decoherence time T = h / E. 
 

For a given Particle, Stuart Hameroff describes this as a particle being 
separated from itself, saying that 

the Superposition Separation a is "... the separation/displacement of a mass 
separated from its superposed self. ... The picture is spacetime geometry 
separating from itself, and re-anealing after time T. ...". 
If the Superposition consists of States involving one Particle of Mass m, but 
with Superposition Separation a, then the Superposition Separation Energy 
Difference is the gravitational energy 

E = G m^2 / a 
 

In the Osaka paper, Hameroff says that Penrose describes Superposition 
Separation as "... shearing off into separate, multiple spacetime universes as 
described in the Everett "multi&endash;worlds" view of quantum theory. 
...". 

If 26-dimensional closed unoriented bosonic string theory is interpreted as a 
Many-Worlds Quantum Theory in which strings correspond to World Lines 
then massless spin-2 Gravitons in 26 dimensions correspond to gravitational 
interaction among States with Penrose-Hameroff Superposition Separation. 

 Such massless spin-2 Gravitons in 26 dimensions are described by Joseph 
Polchinski in his books String Theory vols. I and II( Cambridge 1998) where 
he says: 

"... [In] the simplest case of 26 flat dimensions ... the closed bosonic string ... 
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theory has the maximal 26-dimensional Poincare invariance ... [and] ... is the 
unique theory with this symmetry ... It is possible to have a consistent theory 
with only closed strings ... with Guv representing the graviton ...", as to 
which Green, Schwartz, and Witten, in their book Superstring Theory, vol. 
1, p. 181 (Cambridge 1986) say "... the long-wavelength limit of the 
interactions of the massless modes of the bosonic closed string ... [which] ... 
can be put in the form 
INTEGRAL d^26 x sqrt(g) R 
...[of 26-dimensional general relativistic Einstein Gravitation]...". 

A nice description of how such Gravitons propagate in the 26 dimensions is 
given by Stephen Hawking in his book The Universe in a Nutshell (Bantam 
2001). To see how Hawking's description of gravity in 26 dimensions might 
be applied to the Penrose-Hameroff tubulin electron model of consciousness, 
first assume the validity of the interpretation of 26-dimensional bosonic 
string theory as a Many-Worlds Quantum Theory in which strings 
correspond to World Lines. However, Hawking speaks of branes rather than 
individual particle world lines. From the viewpoint of this paper, such branes 
should be regarded as 4-dimensional physical spacetime neighborhoods of 
individual particles. Timelike parts of such branes should be described in 
terms of 27-dimensional M-theory, and spacelike parts of such branes should 
be described in terms of 28-dimensional F-theory. In his book, Hawking 
says: 

"... Large extra dimensions ... would imply that we live in a brane world, a 
four-dimensional surface or brane in a higher-dimensional spacetime. Matter 
and nongravitational forces would be confined to the brane. ... On the other 
hand, gravity ... would permeate the whole bulk of the higher-dimensional 
spacetime ... because gravity would spread out in the extra dimensions, it ... 
would fall off faster with distance than it would in four dimensions. ... If this 
more rapid falloff of the gravitational force extended to astronomical 
distances, we would have noticed its effect ... However, this would not 
happen if the extra dimensions ended on another brane not far away from the 
brane on which we live. ... 
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  ... 
[ Note that in the Penrose-Hameroff model the superposition separation of 
two individual states in the superposition states of a single tubulin electron is 
of the order of a nanometer. ] 

... A second brane near our brane would prevent gravity from spreading far 
into the extra dimensions and would mean that at distances greater than the 
brane separation, gravity would fall off at the rate one would expect for four 
dimensions. ... 
... On the other hand, for distances less than the separation of the branes, 
gravity would vary more rapidly. The very small gravitational force between 
heavy objects has been measured accurately in the lab but the experiments 
so far would not have detected the effects of branes separated by less than a 
few millimeters. ...".
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 Consciousness, A-D-E, and E8 
 
The Mead Quantum Resonance ( see page 241 ) picture of Quantum 
Consciousness Connections seems to me to be related to Saul-Paul Sirag’s 
view of Consciousness described by him in an Appendix to the book “The 
Roots of Consciousness” ( by Jeffrey Mishlove, Council Oak Books, 1993) 
in which Saul-Paul Sirag said: 
 
“…One of the most striking facts of recent mathematics is a 1:1 
correspondence [the McKay correspondence] between the finite subgroups 
of SU(2) and the A-D-E series of Lie algebras … we call these finite groups 
McKay groups. …  
Lie algebra E8 [corresponds to]…  
SU(2) subgroup ID [icosahedral double group of order 20]…  
If we make the McKay-group elements into the basis vectors of a vector 
space, this space becomes an algebra called a group algebra. … C[ID]  
… for a given Coxeter graph, the actions of the McKay group and the Lie 
algebra interact in a truly marvelous way in the construction of a catastrophe 
…  
important for a theory of consciousness is the fact that the root lattices 
corresponding to .. the three algebras E6, E7, E8 … are generated by error-
correcting codes … the E8 lattice is generated by the Hamming-8 code. … 
coding theory is an application of information theory, so that it is natural to 
suppose a connection between coding theory and consciousness …”.  
 
In a later ( 8 October 2000 ) paper, “Notes on Hyperspace” Saul-Paul Sirag 
considers 24 dimensions of 26-dimensional World- String Theory and says:  
 
“… the basic object in string theory is the 2-d world sheet swept out by the 
interacting strings (analogous to the world lines swept out by point particles 
in the Feynman diagrams of quantum field theory). We can picture this 
world sheet as vibrating in the hyperspace. Since the vibrations must be 
transverse to the world sheet, there are 24 vibrational degrees of freedom in 
the 26 dimensions of … string theory. We can describe this 24 dimensional 
… space as the space of a very powerful error-correcting code the Golay-24 
code. This code has 12 message carrying digits and 12 error-correcting 
digits. The Golay-24 code is an even, self-dual error correcting code. … 
the Golay-24 code can be derived from 3-copies of the Hamming-8 code, i.e. 
from the Coxeter graph for E8 x E8 x E8.  
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Strangely enough the vibrational dimension of 24 can be derived from a 
solution to a 24th degree polynomial equation called the Ramanujan function 
… A similar solution to an 8th degree polynomial accounts for the 
vibrational dimension 8. … “. 
 
 
All this leads to the following 5 ideas:  
 
 
The things that are connected by Mead Quantum Resonance are Patterns of 
Clifford Algebra States. In the human brain, these Patterns are manifested by 
Binary Tubulin States;  
 
The information carried by Patterns of Clifford Algebra States can be 
described in terms of Codes; 
 
The Codes come from the root vector systems  of E8 and E8 x E8 x E8 
which is described by its Coxeter-Dynkin Diagram;  
 
The Coxeter-Dynkin Diagrams of A-D-E algebras ( the E of which are E6, 
E7, E8 ) correspond to Polytopes by the McKay correspondence, with the 
McKay Polytope of E8 being the Icosahedron; and  
 
Finite Subgroups of E8.  
 
 
 
Each of those 5 ideas will be discussed in the following 5 subsections.  
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Clifford Algebra State Patterns:  
 
A Clifford Algebra State Pattern should ve describable in terms of a Moore 
space-filling curve. Acccording to a web page of V. B. Balayoghan: 

"... The Hilbert and Moore curves use square cells -- the level n curve has 
4^n cells (and hence 4^n - 1 lines). The Moore curve has the same recursive 
structure as the Hilbert curve, but ends one cell away from where it started. 
The Hilbert curve starts and ends at opposite ends of a side of the unit 
square. ...". 
 
According to a web page by William Gilbert: 

"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The 
first three iterates of this curve are shown. 
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In constructing one iterate from the previous one, note that the direction of 
the curve determines the orientation of the smaller cubes inside the larger 
one. 

The initial stage of this three dimensional curve can be considered as coming 
from the 3-bit reflected Gray code which traverses the 3-digit binary strings 
in such a way that each string differs from its predecessor in a single 
position by the addition or subtraction of 1. The kth iterate could be 
considered a a generalized Gray code on the Cartesian product set 
{0,1,2,...,2^k-1}^3. 

The n-bit reflected binary Gray code will describe a path on the edges of an 
n-dimensional cube that can be used as the initial stage of a Hilbert curve 
that will fill an n-dimensional cube. ...". 

According to Numerical Recipes in C, by Press, Teukolsky, Vettering, and 
Flannery (2nd ed, Cambridge 1992): 

"... A Gray code is a function G(i) of the integers i, that for each integer N > 
0 is one-to-one for 0 < i < 2^N -1, and that has the following remarkable 
property: The binary representation of G(i)and G(i+1) differ in exactly one 
bit. an example of a Gray code ... is the sequence ...[ 
0000 ( 0=0000), 0001 ( 1=0001), 0011 ( 2=0010), 0010 ( 3=0011), 
    
0110 ( 4=0100), 0111 ( 5=0101), 0101 ( 6=0110), 0100 ( 7=0111), 
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1100 ( 8=1000), 1101 ( 9=1001), 1111 (10=1010), 1110 (11=1011), 
    
1010 (12=1100), 1011 (13=1101), 1001 (14=1110), 1000 (15=1111)  
 
]... for i = 0, ... 15. The algorithm for generating this code is simply to form 
... XOR of i with 1/2 (integer part). ... G(i) and G(1+1) differ in the bit 
position of the rightmosst zero bit of i ...  

Gray codes can be useful when you need to do some task that depends 
intimately on the bits of i, looping over many values of i. Then, if there are 
economies in repeating the task for values differing only by one bit, it makes 
sense to do things in Gray code order rather than consecutive order. ...". 

 
Vaughan F. R. Jones, in his review of the book Quantum symmetries on 
operator algebras, by D. Evans and Y. Kawahigashi, Oxford Univ. Press, 
New York, 1998, Bull. (N.S.) Am. Math. Soc., Volume 38, Number 3, Pages 
369-377, said: 

"... The "algebraic quantum field theory" of Haag, Kastler and others ... is an 
attempt to approach quantum field theory by seeing what constraints are 
imposed on the underlying operator algebras by general physical principles 
such as relativistic invariance and positivity of the energy. A von Neumann 
algebra of "localised observables" is postulated for each bounded region of 
space-time. Causality implies that these von Neumann algebras commute 
with each other if no physical signal can travel between the regions in which 
they are localised. The algebras act simultaneously on some Hilbert space 
which carries a unitary representation of the Poincare (=Lorentz plus 4-d 
translations) group. The amount of structure that can be deduced from this 
data is quite remarkable. ... Just as remarkably, more than one type II1 factor 
(up to isomorphism) was constructed ... and ... uncountably many were 
shown to exist and the classification of factors is not at all straightforward. 
That is the bad news. 
Now the good news. A von Neumannn algebra is called hyperfinite if it 
contains an increasing dense sequence of finite dimensional *-subalgebras ... 
it was shown that there is a unique hyperfinite II1 factor. (It can be realised 
as U(G) where G is the group of all finite permutations of [the natural 
numbers] N .) ...”.  
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Frank Wilczek, in his paper Projective Statistics and Spinors in Hilbert 
Space, hep-th/9806228, said: 

"... In quantum mechanics, symmetry groups can be realized by projective, 
as well as by ordinary unitary, representations. For the permutation 
symmetry relevant to quantum statistics of N indistinguishable particles, the 
simplest properly projective representation is highly non-trivial, of 
dimension 2^{(N-1)/2)$, and is most easily realized starting with spinor 
geometry. Quasiparticles in the Pfaffian quantum Hall state realize this 
representation. Projective statistics is a consistent theoretical possibility in 
any dimension. ...[A]... very basic quantum mechanical symmetry concerns 
the interchange, or permutation, of indistinguishable particles. It is natural to 
ask whether the permutation symmetry is realized projectively in Nature. 
The mathematical theory of projective representations of the group SN of 
permutations of N elementary particles was developed in classic papers by I. 
Schur ...[ in 1907 and 1911]... , prior to the discovery of either modern 
quantum mechanics or spinors. The simplest (irreducible) non-trivial 
projective representations of SN are already surprisingly intricate and have 
dimensions which grow exponentially with N. They are intimately related to 
spinor representations of SO(N) ... For even N = 2p one can construct an 
irreducible representation of the G [my substitution for capital gamma] 
matrices of dimension 2^p iteratively ... This is not irreducible for SO(2p) ... 
By projecting onto the eigenvalues of k = G1 G2 ... G2p we get irreducible 
spinor representations. k, of course, does not commute with the 
representatives of the permutation group. But k' = k( G1 - G2 + G3 - G4 ... ) 
does. By projecting onto its eigenvalues, we obtain irreducible (projective) 
representations of S2p. ... Schur demonstrated that all the non-trivial, 
irreducible projective representations of SN realize the modified algebra 
...[and]... may be classified using Young diagrams, but with the additional 
restriction that row lengths must be strictly decreasing. In this construction, 
the spinorial representation constructed above corresponds to a single row, 
analogous to bosons. ... In recent work on the Pfaffian nu = 1/2 quantum 
Hall state, it was shown that 2n quasiparticles at fixed positions span a 2^(n-
1) dimensional Hilbert space, and that braiding such quasiparticles around 
one another generated operations closely analogous to spinor representations 
... (In addition, there are exp( 2 pi i / 8 ) "anyonic" phase factors.) The 
concepts explained above allow one to formulate the results in a different 
way: the exchange of these quasiparticles realizes the simplest projective 
representation of the symmetric group. 
Another perspective on the projective statistics arises from realizing the 
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Clifford algebra in terms of fermion creation and annihilation operators ... 
we find for the interchange of an odd [2j-1] index particle with the following 
even [2j] index particle ... is ... simply the operation of changing the 
occupation of the j th mode. This makes contact with an alternative 
description of the nu = 1/2 quasiparticles using antisymmetric polynomial 
wave-functions, which can be considered to label occupation numbers of 
fermionic states ... Thus projecting to eigenvalues of k amounts to restricting 
attention to either even or odd mode occupations. This is adequate to get 
irreducible representations of the rotation group or of the even permutations. 
If we want to get an irreducible representation of all permutations we must 
allow both even and odd occupations, with a peculiar global relation 
between them. Since the definition of projective statistics refers to 
interchanges of particles, as opposed to braiding, this concept is not in 
principle tied to 2+1 dimensional theories. Also, no violation of the discrete 
symmetries P, T is implied. ...". 

 

The E8 physics model uses a Cl(8) generalization of the conventional 
hyperfinite II1 von Neumann algebra factor, which should describe ( to 
paraphrase Vaughan f. R. Jones ) all finite permutations of Clifford Algebra 
State Patterns.  

By taking the limit as n goes to infinity of the real-Clifford-periodicity 
tensor factorization of order 8 

Cl(8n,R) = Cl(8,R) x ...(n times tensor)... x Cl(8,R) 
 

the generalized hyperfinite II1 von Neumann algebra R can be denoted as 
the real Clifford algebra Cl(infinity,R) whose half-spinors are 
sqrt(2^(infinity))-dimensional. In other words, since the halfspinors of 
Cl(2n,R) are 2^(n-1)-dimensional, the dimension of the full spinors grows 
exponentially with the dimension of the vector space of the Clifford algebra.
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Codes:  
 
 
Here, paraphrasing from the books Sphere Packings, Lattices, and Groups by 
J. H. Conway and N. J. A. Sloane (Springer, Third edition 1999), From 
Error-Correcting Codes Through Sphere Packings to Simple Groups, by 
Thomas M. Thompson (MAA 1983), A Course in Combinatorics, by J. H. 
van Lint and R. M. Wilson (Cambridge 1992), Designs and Their Codes, by 
Assmus and Key (Cambridge 1992), are some details about Classical 
Information Theory of Classical Error-correcting Codes.  

Error-correcting codes were discovered in mid-20th century after R. W. 
Hamming got irritated by his computer stopping when it encountered an 
error, causing him to realize that if his computer could detect errors it should 
be able to locate and correct them. 
 
C24 is a binary Golay code [24,12,8] is a code of length 24, dimension 12, 
and minimal distance 8 over the binary field F2. Of the 2^24 sets of 24 
zeroes and ones, 2^12 = 4096 are in C24. They can be divided into classes: 
1 that has 24 zeroes; 
759 that have 16 zeroes and 8 ones; 
2,576 that have 12 zeroes and 12 ones; 
759 that have 8 zeroes and 16 ones; 
1 that has 24 ones. 
 
The symmetry group of C24 is M24, where M24 is the simple Mathieu 
group of order 24x23x22x21x20x48. M24 has several interesting subgroups, 
including: 

PSL2(23) 
the sextet group 2^6:3xS6 
the octad group 2^4:A8 = 2^4:GL4(2) 
PSL3(4) = M21 
the trio group 2^6:(S3xL2(7)) = 2^6:(S3xL3(2)) 
the Mathieu group M23 
the Mathieu group M22 and M22:2 
the Mathieu group M12 associated with the Steiner system S(5,6,12) and the 
ternary Golay code C12 [12,6,6] with 3^6 = 27x27 = 729 words. C12 can be 
constructed using Rubik-icosahedron twist-permutations. 
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An octad is a Golay codeword of weight (distance from the origin) 8. The 
octads of C24 constitute a Steiner system S(5,8,24). The Steiner system 
S(5,8,24) is a set with 24 points and a collection of distinct 8-subsets (called 
blocks) such that any 5-subset is contained in exactly 1 block. 

The MOG is a 4x6 binary array, so that it would carry 24 bits of information. 

The hexacode C6 is a 3-dimensional code of length 6 over F4. C6 has 
36+12+9+6+1 = 64 = 2^6 = 4^3 = sqrt(4^6) hexacodewords. 

The Mathieu group M24 is transitive on trios consisting of three disjoint 
octads. The subgroup fixing a trio is a group 2^6:(S3xL2(7)) it being 
significant that L2(7) is isomorphic to L3(2). and is Klein's group of order 
168 = 7x6x4, and is the automorphism group of the Hamming binary code 
H7 [7,4,3]. 

By fixing two points of the 24 we obtain the Mathieu group M22 which is 
the stabilizer of the Steiner system S(3,6,22) obtained by deleting those two 
points from all octads of S(5,8,24) that contain them both. 

 In math.CO/0207208, Hammons, Kumar, Calderbank, Sloane, and Sole say: 

"...The classical theory of cyclic codes, which includes BCH, Reed-
Solomon, Reed-Muller codes, etc., regards these codes as ideals in 
polynomial rings over finite fields. Some famous nonlinear codes found by 
Nordstrom-Robinson, Kerdock, Preparata, Goethals and others, more 
powerful than any linear codes, cannot be handled by this machinery. We 
have shown that when suitably defined all these codes are ideals in 
polynomial rings over the ring of integers mod 4. This new point of view 
should completely transform the study of cyclic codes. ... Kerdock codes 
contain more codewords than any known linear code with the same minimal 
distance (although we are not aware of any theorem to guarantee this, except 
at length 16) ... Kerdock and Preparata codes exist for all lengths n = 4^m > 
16. ... Kerdock and `Preparata' codes are duals over Z4 - and the Nordstrom-
Robinson code is self-dual ... the Kerdock code is simply the image of the 
quaternary code (when extended by an zero-sum check symbol) under the 
Gray map ... the Gray map translates a quaternary code with high minimal 
Lee or Euclidean distance into a binary code of twice the length with high 
minimal Hamming distance. ... 
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... The Kerdock and Preparata codes of length 16 coincide, giving the 
Nordstrom-Robinson code. This is the unique binary code of length 16, 
minimal distance 6, containing 256 words. In this case K ... the cyclic code 
of length 16 over Z4 ...[plus]... adjoining a zeo-sum check symbol. ... is the 
... octacode ... the unique self-dual quaternary code of length 8 and minimal 
Lee weight 6, or ... the 'glue code' required to construct the 24-dimensional 
Leech lattice from eight copies of the face-centered cubic lattice. ... The 
Nordstrom-Robinson code is the binary image of the octacode under the 
Gray map. ... 
... In communication systems employing quadrature phase-shift keying 
(QPSK), the preferred assignment of two information bits to the four 
possible phases is the one ... in which adjacent phases differ by only one 
binary digit. This mapping is called Gray encoding and has the advantage 
that, when a quaternary codeword is transmitted across an additive white 
Gaussian noise channel, the errors most likely to occur are those causing a 
single erroneously decoded information bit. ... The crucial property of the 
Gray map is that it preserves distances. ... from (Z4^n, Lee distance) to 
(Z2^2n, Hamming distance) ... 
... The quaternary octacode has an automorphism group of order 1344, 
whereas the group of the binary Nordstrom-Robinson code has order 80640. 
...  The Kerdock and `Preparata' codes are Z4-analogues of first-order Reed-
Muller and extended Hamming codes, respectively. All these codes are 
extended cyclic codes over Z4, which greatly simplifies encoding and 
decoding. ... Binary first- and second-order Reed-Muller codes are also 
linear over Z4, but extended Hamming codes of length n > 32 and the Golay 
code are not. ... the Nordstrom-Robinson code is Z4-linear ... and is closely 
connected with the ... [24, 12, 8] Golay code ...[which, although linear in its 
normal formulation,]... is not Z4-linear. ...". 
 
In their book The Theory of Error-Correcting Codes (North-Holland 
Elsevier 1977), MacWilliams and Sloane say: 
"... The extended Golay code G24 may be used to construct ... The 
Nordstrom-Robinson code N16 ... divide up the [G24] codewords according 
to their values on the first 7 coordinates: there are 2^7 possibilities, and for 
each of these there are 2^12 / 2^7 = 32 codewords. thus there are 8 x 32 = 
256 codewords which begin either with seven 0's (with 8th coordinate 0), or 
with six 0's and a 1 (with 8th coordinate 1) ... The Nordstrom-Robinson code 
N16 is obtained by deleting the first 8 coordinates from these 256 vectors. ... 
N16 is a (16, 256, 6) code ... made up of a linear [16,5,8] code ... plus 7 of its 
cosets in G24 ... N16 is not linear ...". 
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The extended Golay code G24 is based on  
the 24-dimensional Leech lattice.   
The automorphism group  
of G24 is the Mathieu group M24.   
It may be related to the Urim v'Tumim. 
  
G24 is the (24,2^12) d=8 self-dual classical code over 
GF(2),  
which is sometimes denoted (24,12,8)  
because it uses binary 24-blocks with 12 message bits and  
Hamming minimal distance 8.   
  
G24 has 2^12 = 4096 codewords:   
1       (denoted  0)  is at Hamming distance  0 from zero;    
759     (denoted  8) are at Hamming distance  8 from zero;    
2576    (denoted 12) are at Hamming distance 12 from zero;    
759     (denoted 16) are at Hamming distance 16 from zero;    
1       (denoted 24)  is at Hamming distance 24 from zero.     
  
The weight distribution can also be written:  
0(1)  8(759)  12(2576)  16(759)  24(1) 
  
The number of dodecads comes from the combinatorial table:   
   0     0    16     0    24     0    16     0     0 
      0    16    16    24    24    16     16    0 
         16   32    40    48    40    32     16 
           48    72    88    88    72     48    
             120   160   176   160   120     
                280   336   336   280      
                   616   672   616        
                     1288  1288         
                        2576           
  
The number of octads comes from the combinatorial table:   
  30     0    16     0     4     0     0     0     1 
     30    16    16     4     4     0     0     1 
        46    32    20     8     4     0      1 
           78    52    28    12     4      1    
             130    80    40    16     5     
                210   120    56    21      
                   330   176    77        
                      506   253         
                         759 
  
The octads of G24 are a Steiner system S(5,8,24),  
so that any 5 points of the 24 are in one unique octad.  
Since G24 can be constructed from its Steiner system,  
G24 can be constructed from its octads,  
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and each of its octads can be constructed  
from 5 of its 8 nonzero elements.   
  
  
The 24-dimensional Leech lattice can not only be 
constructed  
as a real 24-dimensional lattice /\R24  
from the binary (24,12,8) Golay code G24 over GF(2),  
it can also be constructed  
as a complex 12-dimensional lattice /\C12  
from the ternary (12,6,6) Golay code G12 over GF(3),  
with Steiner system S(5,6,12).   
  
G12 has 3^6 = 729 codewords, with weight distribution:   
0(1)  6(264)  9(440)  12(24).     
  
  
The 24-dimensional Leech lattice can also be constructed  
as a quaternionic 6-dimensional lattice /\Q6  
from the (6,3,4) hexacode H6 over GF(4).   
  
H6 has 4^3 = 64 codewords, with weight distribution:   
0(1)  4(45)  6(18).     
  
  
The 24-dimensional Leech lattice can be used,  
by 3x3 octonion matrices,  
to construct the D4-D5-E6 model.   
The automorphism group of the Leech lattice is  
the Conway group .0 (dotto).    
  
The 24-dimensional Leech lattice represents 8-dimensional 
space-time,  
the 8 first generation fermion particles, and  
the 8 first generation fermion antiparticles.   
Each vertex has 196,560 nearest neighbors,  
whose permutation group is dotto.  
  
196,560 + 300 + 24 = 196,884  
(300 = 25x24/2 = symmetric tensor square of 24)   
is the dimension of a representation space of the Monster 
group,  
whose order is the product  
2^46 3^20 5^9 7^6 11^2 13^3  17 19 23 29 31 41 47 59 71,  
or about 8 x 10^53.   
  
IF the 196,560 points form a group,  
just as the 240 of an E8 lattice form unit octonions  
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and as the 24 of a D4 lattice form unit quaternions  
(this is a goal of the current work of Geoffrey Dixon),  
  
then it should be possible to form the 196,560 dimensional 
space  
of the group algebra of the Leech lattice nearest-neighbor 
group,  
  
and then add the 300-dim space of symmetric squared Leech 
lattice,  
  
and then add the 24-dim space of the Leech lattice itself,  
  
to get the 196,884-dim representation space of the Monster.   
 
 
Calderbank, Rains, Shor, and Sloane describe error correction in quantum 
codes.   
 
As they say, given the quantum state space C^2^n of n qubits,  
 
"... The known quantum codes seemeed to have close connections to a finite 
group of unitary transformations of C^2^n, known as a Clifford group, ... 
[containing] all the transformations necessary for encoding and decoding 
quantum codes. It is also the group generated by fault-tolerant bitwise 
operations performed on qubits that are encoded by certain quantum codes. 
... 

... the unique [[2; 0; 2]] code corresponds to the quantum state (1/sqrt(2))( | 
01 > - < 10 | ), that is, an EPR pair. ...". 

 

Calderbank, Rains, Shor, and Sloane in quant-ph/9608006 
show that  
whereas many useful classical-error-correcting codes are 
binary,  
over the Galois field GF(2) = {0,1},   
quantum-error-correcting codes are quaternary,  
over the Galois field GF(4) = {0,1,w,w^2}  
where w    =  (1/2)( - 1 + sqrt(3) i )  
and   w^2  =  (1/2)( - 1 - sqrt(3) i ).  
Some interesting binary classical codes can be used  
to construct quaternary quantum codes.  For example,  
the Golay code (24,2^12) d=8 self-dual classical code over 
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GF(2),  
which is sometimes denoted (24,12,8)  
because it uses binary 24-blocks with 12 message bits and  
Hamming minimal distance 8,  
should give a quantum code [[ 24, 0, 8 ]]   
mapping a quantum state space of 24 qubits into 24 qubits,  
correcting [(8-1)/2] = 3 errors, and detecting 8/2 = 4 
errors.   
  
They note that codes with only one codeword CAN be useful,  
either to test decoherence times of specific storage bins  
or to construct other codes with more codewords.   
  
They give another interesting example:  concatenating  
the Hamming code [[ 5, 1, 3 ]] with itself to get [[ 25, 1, 
9 ]].   
They also state that, although  
there is no classical (24,4^12) d=10 over GF(4),  
it is unknown whether  
there exists an additive (even) self-dual (24,2^24) d=10 
code.   
  
They say, given the quantum state space C^2^n of n qubits,  
"... The known quantum codes seemeed to have close 
connections  
to a finite group of unitary transformations of C^2^n,  
known as a Clifford group, ... [containing] all the 
transformations  
necessary for encoding and decoding quantum codes.  It is 
also the  
group generated by fault-tolerant bitwise operations 
performed  
on qubits that are encoded by certain quantum codes. ..."   
  
 
Now, look at the example of Steane of the  
 
Quantum Reed-Muller code  [[ 256, 0, 24 ]],  
 
which maps a quantum state space of 256 qubits into 256 
qubits,  
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 
errors.   
Let C(n,t) = n! / t! (n-t)!  
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Then  
  
[[ 256, 0, 24 ]] is of the form  
  
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]]  
  
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]]  
  
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]]  
  
  
The quantum code [[ 256, 0, 24 ]] can be constructed  
from the classical Reed-Muller code (256, 93, 32) of the 
form 
  
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) )  
  
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 )  
  
(  2^8,   2^8 - (70+56+28+8+1),                   32 )  
  
(  2^8,   1+8+28+56,                              32 )  
  
  
 
To construct the quantum code [[ 256, 0, 24 ]] :   
  
First, form a quantum code generator matrix  
from the 128x256 generator matrix G of the classical code 
(256, 93, 32) :   
  
        |       |       | 
        |   G   |   0   | 
        |       |       | 
        |   0   |   G   | 
        |       |       | 
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Second, form the generator matrix of a quantum code of 
distance 16  
by adding to the quantum generator matrix a matrix Dx such 
that  
G and Dx together generate the classical Reed-Muller code 
(256, 163, 16) :  
  
(  2^8,   1+8+28+56+70,                           16 ) :  
  
        |       |       | 
        |   G   |   0   | 
        |       |       | 
        |   0   |   G   | 
        |       |       | 
        |   Dx  |   0   | 
        |       |       | 
  
This quantum code has been made by combining the classical 
codes  
(256, 93, 32) and (256, 163, 16), so that it is of the form  
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] 
.   
  
It is close to what we want, but has distance 16.   
For the third and final step, increase the distance to 16+8 
= 24  
by adding Dz to the quantum generator matrix:   
  
        |       |       | 
        |   G   |   0   | 
        |       |       | 
        |   0   |   G   | 
        |       |       | 
        |   Dx  |   Dz  | 
        |       |       | 
  
This is the generator matrix  
of the quantum code [[ 256, 0, 24 ]]   
as constructed by Steane.  
  
The two classical Reed-Muller codes used to build [[ 256, 
0, 24 ]]    
are (256, 163, 32) and (256, 93, 16),  
classical Reed-Muller codes of orders 4 and 3,  
which are dual to each other.   
Due to the nested structure of Reed-Muller codes,  
they contain the Reed-Muller codes of orders 2, 1, and 0 :   
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        Classical Reed-Muller Codes               Order 
             of Length 2^8 = 256  
  
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8 
(  256,   1+8+28+56+70+56+28+8,        2 )          7   
(  256,   1+8+28+56+70+56+28,          4 )          6   
(  256,   1+8+28+56+70+56,             8 )          5   
(  256,   1+8+28+56+70,               16 )          4 
(  256,   1+8+28+56,                  32 )          3   
(  256,   1+8+28,                     64 )          2   
(  256,   1+8,                       128 )          1   
(  256,   1,                         256 )          0   
  
  
In the Lagrangian of the D4-D5-E6 physics model:  
  
the Higgs scalar  
prior to dimensional reduction  
corresponds to the  
0th order classical Reed-Muller code (256, 1, 256),  
which is the classical repetition code;  
  
the 8-dimensional vector spacetime  
prior to dimensional reduction  
corresponds to non-0th-order part of the  
1st order classical Reed-Muller code (256, 9, 128),  
which is dual to  
the 6th order classical Reed-Muller code (256, 247, 4),  
which is the extended Hamming code,  
extended from the binary Hamming code (255, 247, 3),  
which is dual to the simplex code (255, 8, 128) ;  
  
the 28-dimensional bivector adjoint gauge boson space  
prior to dimensional reduction  
corresponds to the non-1st-order part of the  
2nd order classical Reed-Muller code (256, 37, 64) .  
  
HERE is a D4-D5-E6 model physical interpretation of  
higher order classical Reed-Muller codes, written in terms  
of the graded subspaces of the Clifford algebra Cl(0,8).   
  
The 8 first generation fermion particles and  
8 first generation fermion antiparticles  
of the 16-dimensional full spinor representation    
of the 256-dimensional Cl(0,8) Clifford algebra  
corresponds to the distance of the  
classical Reed-Muller code (256, 93, 16),  
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as well as to the square root of 256 = 16x16,  
and to the 16-dimensional Barnes-Wall lattice /\16,  
which lattice comes from the (16,5,8) Reed-Muller code.   
Each /\16 vertex has 4320 nearest neighbors.   
  
The other 8 of the 16+8 = 24 distance of  
the quantum Reed-Muller code [[ 256, 0, 24 ]] 
corresponds to the 8-dimensional vector spacetime,  
and to the 8-dimensional E8 lattice,  
which lattice comes from the (8,4,4) Hamming code,  
with weight distribution 0(1) 4(14) 8(1).  
It can also be constructed from the repetition code 
(8,1,1).  
The dual of (8,1,1) is (8,7,2), a zero-sum even weight 
code,  
containing all binary vectors with an even number of 1s.  
Each E8 lattice vertex has 240 nearest neighbors.   
In Euclidean R8, there is only one way to arrange 240 
spheres  
so that they all touch one sphere, and only one way  
to arrange 56 spheres so that they all touch  
a set of two spheres in contact with each other,  
and so forth, giving the following classical spherical 
codes:   
(8,240,1/2), (7,56,1/3), (6,27,1/4),  
(5,16,1/5), (4,10,1/6), and (3,6,1/7).      
  
The total 24 distance of  
the quantum Reed-Muller code [[ 256, 0, 24 ]] 
corresponds to the 24-dimensional Leech lattice,  
and to the classical extended Golay code (24, 12, 8)  
in which lattice each vertex has 196,560 nearest neighbors.   
In Euclidean R24, there is only one way to arrange 196,560 
spheres  
so that they all touch one sphere, and only one way  
to arrange 4600 spheres so that they all touch  
a set of two spheres in contact with each other,  
and so forth, giving the following classical spherical 
codes:   
(24,196560,1/2), (23,4600,1/3), (22,891,1/4),  
(21,336,1/5), (20,170,1/6), ... .      
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According to quant-ph/0301040 by Dorit Aharonov, entitled A Simple Proof 
that 

Toffoli and Hadamard are Quantum Universal: 
"... Recently Shi [15] proved that Toffoli and Hadamard are universal for 
quantum computation. This is perhaps the simplest universal set of gates that 
one can hope for, conceptually; It shows that one only needs to add the 
Hadamard gate to make a 'classical' set of gates quantum universal. ... The 
fact that {T,H} is universal has philosophical interpretations. The Toffoli 
gate T can perform exactly all classical reversible computation. The result 
says that Hadamard is all that one needs to add to classical computations in 
order to achieve the full quantum computation power; It perhaps explains the 
important role that the Hadamard gate plays in quantum algorithms, and can 
be interpreted as saying that Fourier transform is really all there is to 
quantum computation on top of classical, since the Hadamard gate is the 
Fourier transform over the group Z2. From a conceptual point of view, this 
is perhaps the simplest and most natural universal set of gates that one can 
hope for. ... the set {T,H} is [not only] ... the set {T,H} ... generates a dense 
subgroup in the group of orthogonal matrices [ orthogonal matrices are 
related to the Dn and Bn Lie algebras and to Clifford algebras ], see ... [15] 
Y. Shi, Both Toffoli and controlled-Not need little help to do universal 
quantum computation, quant-ph/0205115 ...". 
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Quantum Games 

I believe that quantum game theory (not classical game theory) is needed for 
consciousness modelliing, using Clifford Algebra techniques such as:  

Expressing the operations of quantum computing in multiparticle geometric 
algebra, quant=ph/9801002, by Shyamal S. Somaroo, David G. Cory, and 
Timothy Havel: The abstract states: "...We show how the basic operations of 
quantum computing can be expressed and manipulated in a clear and concise 
fashion using a multiparticle version of geometric (aka Cli ord) algebra. This 
algebra encompasses the product operator formalism of NMR spectroscopy, 
and hence its notation leads directly to implementations of these operations 
via NMR pulse sequences. ...";  
 
Clifford algebras and universal sets of quantum gates, quant-ph/0010071, by 
Alexander Yu. Vlasov: The abstract states: "... In this paper is shown an 
application of Clifford algebras to the construction of computationally 
universal sets of quantum gates for n-qubit systems. It is based on the well-
known application of Lie algebras together with the especially simple 
commutation law for Clifford algebras, which states that all basic elements 
either commute or anticommute. ..";  
 
Quantum Zeno Effect techniques such as Towards a quantum Zeno 
tomography, quant-ph/0104021, by P. Facchi, Z. Hradil, G. Krenn, S. 
Pascazio, and J. Rehacek: The abstract states: "... We show that the 
resolution "per absorbed particle" of standard absorption tomography can be 
outperformed by a simple interferometric setup, provided that the different 
levels of "gray" in the sample are not uniformly distributed. The technique 
hinges upon the quantum Zeno effect and has been tested in numerical 
simulations. ...";  

David Meyer's paper quant-ph/9804010: The abstract states: "We consider 
game theory from the perspective of quantum algorithms. Strategies in 
classical game theory are either pure (deterministic) or mixed (probabilistic).  
… We prove that in general a quantum strategy is always at least as good as 
a classical one, and furthermore that when both players use quantum 
strategies there need not be any equilibrium, but if both are allowed mixed 
quantum strategies there must be …”; and  
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Theory of Quantum Games, quant-ph/0207012, by Chiu Fan Lee and Neil F. 
Johnson: The abstract states: "... We pursue a general theory of quantum 
games. In particular, we develop quantum generalizations of the two most 
important theorems from classical game theory: the Minimax Theorem and 
the Nash Equilibrium Theorem. We then show that quantum games are more 
effcient than classical games, and provide a saturated upper bound for this 
efficiency. ...". 

 
In a December 1995 article in Discover magazine, Polly Shulman said:  
“… John Conway … explains …  
“The surreal numbers actually came from games.  
I was trying to understand how to play go … I did see that in the end,  a go 
game decomposed into a sum of little games … then I discovered that 
certain games behaved very much like numbers … this was a new way of 
defining numbers – not only of defining new numbers, but of defining all the 
old ones too. And it’s much simpler than the traditional way.” …”.  
 
 
Surreal Numbers  
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are described by Robert Matthews, science correspondent of The Sunday 
Telegraph, in New Scientist (147 (2 Sep 1995) 36)  
as presented by Martin Kruskal of Rutgers at Cambridge in 1995:   
  
“… Surreal Numbers, invented by John Conway, include all the natural 
counting numbers, together with negative numbers, fractions, and irrational 
numbers, and numbers bigger than infinity and smaller than the smallest 
fraction. ...  
Despite their astonishingly broad membership, surreal numbers are simply 
sequences of that most fundamental of notions, a binary choice: yes/no, 
off/on. 
… Surreal Numbers are just sequences of binary choices, and constructing 
them is something of a game. It begins with the simplest surreal number, an 
empty sequence made up of nothing at all: this is written as 0, and is the 
starting place of what mathematician Martin Kruskal calls the Binary 
Number Tree. 
  
To the upper right of 0, one then puts a single upward-pointing arrow. This 
represents the simplest surreal number greater than 0. The rules of surreal 
arithmetic then show that, naturally enough, this single up arrow is the 
surreal representation of the ordinary number 1. To the lower right of 0, one 
has a downward-pointing arrow, representing the simplest negative surreal, 
equal to -1. 
  
From then on, this "branching" process continues, giving the "binary tree" its 
name. To the upper right of the single upward pointing arrow, a surreal 
consisting of two upward-pointing arrows is drawn: this represents the 
number 2.  
  
To the lower right, however, a surreal made up of one up and one down 
arrow appears. What is this?  
  
Finding out becomes the first exercise in decoding the arrow notation.  The 
basic rule is that each successive arrow in a surreal number says a little bit 
more about it. For example, if it starts with an upward-pointing arrow, that 
means that the surreal is positive; an initial downward-pointing arrow means 
that it's negative.After that, the arrows alter the description of the  
overall surreal number in the "simplest" way possible, with upward meaning 
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greater and downward meaning less. 
  
Thus two up arrows define the simplest positive surreal greater than 1, and is 
thus equivalent to the ordinary number 2. Similarly, two down arrows 
represent the simplest negative surreal less than -1, in other words -2.  
  
Clearly, all surreals made up of a finite number of entirely upward-pointing 
arrows represent the positive integers, while those made up of a finite 
number of only down-arrow strings are the negative integers. 
  
So what does up-down mean? The leading upward arrow means the surreal 
is positive, and the downward arrow that follows means that it's the simplest 
surreal that is positive but less than 1. Given that we've already got zero, the 
most natural choice is exactly half way between 1 and zero, that is 1/2, and 
this in fact follows from the rules of surreal arithmetic. Similarly, down-up 
is equivalent to -1/2.  
  
It turns out that, in fact, all the rational numbers have an arrow 
representation of this kind.The irrationals such as the square root of 2, the 
transcendentals such as pi and even infinite numbers are brought into the 
fold through arrow sequences that go on forever.  
  
For example up-up-up-..., which is written as up^hat, represents the 
infinitely large number w, while up-down^hat represents the infinitesimally 
small number iota. All these latter arrow sequences lie along a vertical line 
connecting w to -w and mark a kind of frontier.  
  
The "familiar" reals all lie somewhere on or to the left of this demarcation 
line. But the realm of the surreals does not end there. To the right of the line 
are surreals vastly larger than infinity. 
  
Another way to represent infinitesimals as an extension of the real numbers 
is by Robinson's Nonstandard Analysis. Robinson's Nonstandard numbers 
are a subfield of the Surreals.  
  
Kruskal is quoted (by James Lawry on usenet sci.math.research) as saying in 
his Cambridge lectures that it was unknown whether any of the infinite 
Surreal integers are prime, but that it is known that there exist prime infinite 
Nonstandard integers. …”. 
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Surreal Numbers can be a basis for a Feynman Checkerboard representation 
of the Many-Worlds of Sum-Over-Histories Quantum Field Theory: 
  

 
 
 
To begin, choose a lattice spacetime of a Feynman Checkerboard, and call it 
the lattice spacetime of "our" universe in the ManyWorlds.  
  
For simplicity, look at one of the space-time dimensions. 
  
Represent its vertices by the red dots - the integers of the Surreal Numbers.  
  
Then consider the "set" of all "other" lattice spacetimes of the other 
universes in the ManyWorlds.  
  
Let the blue dots represent one of the "nearest neighbor" lattice spacetimes,  
and let the green dots represent the other "nearest neighbor" lattice 
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spacetime.   
  
Then go one step further, and let the purple and gold dots represent the two 
"next nearest neighbor" lattice spacetimes that are "accessible through" the 
blue spacetime, and also (not shown on figure) go to the two "next nearest 
neighbor" lattice spacetimes that are "accessible through" the green 
spacetime.    
  
Continuing to fill out the Surreal Number Binary Tree, you have a 
representation of all the universes of the ManyWorlds by the "set" of all 
Surreal Rationals with finite expansions.  
  
As Onar Aam has noted, the Surreals have natural mirrorhouse structure.   
  
The two "nearest neighbors" of the origin in this 1-dimensional Surreal 
"spacetime", Sur^1, correspond to the set {+1, -1}  
(represented in the diagram by {blue, green})  
which are reflected into each other through the origin (represented by red).  
The reflection group is the Weyl group of the rank-1 Lie group Spin(3) = 
SU(2) = Sp(1) = S3.  
  
If we look at k-dimensional Surreal spacetimes Sur^k, we see that the 
"nearest neighbors" of the origin correspond to the root vectors of the Weyl 
reflection groups for the largest rank-k Lie group that contains as a subgroup 
the rank-k Lie group Spin(2k). Here I am using the term "nearest neighbors" 
to include both nearest and next-nearest neighbors in the case of Weyl 
groups whose root vectors are not all of the same length, as, for example, 
G2, F4, and Spin(2k+1) for k greater than 1.  
For instance:  
The origin of Sur^2 has 4+8 = 12 "nearest neighbors",  
corresponding to (12+2)-dim G2 containing (4+2)-dim Spin(4).  
The "nearest neighbors" are in a Star-of-David pattern, with 30-degree angle 
between adjacent root vectors.   
Since 2x30 = 60, 3x30 = 90, and 4x30 =120, the G2 lattice of all "neighbors" 
combines both the square Gaussian lattice and the triangular Eisenstein 
lattice. Sur^2 has complex structure.  
  
The origin of Sur^4 has 24+24 = 48 "nearest neighbors",  
corresponding to (48+4)-dim F4 containing (24+4)-dim Spin(8).  
The "nearest neighbors" are in a double 24-cell pattern,  
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and all "neighbors" form a double D4 lattice. Sur^4 has quaternionic 
structure.  
  
The origin of Sur^8 has 112+128 = 240 "nearest neighbors",  
corresponding to (240+8)-dim E8 containing (112+8)-dim Spin(16).   
The "nearest neighbors" are in a Witting polytope pattern,  
and all "neighbors" form an E8 lattice.  
If the other 6 of the 7 E8 lattices are included, then there are 480 "nearest 
neighbors".  
Sur^8 has octonionic structure and can describe E8 physics.  
  
The "neighbors" of the origin of Sur^16 form a /\16 Barnes-Wall lattice.  
  
The "neighbors" of the origin of Sur^24 form a /\24 Leech lattice.   
  
 What about the infinite and infinitesimal Surreals? 
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The line of "first-order" infinite, transcendental, irrational, infinitely-
expanded, and infinitesimal Surreals represents the "set" of "ALL 
ManyWorld universes" "near" our universe in the sense that they are  
within a finite number of steps of "our universe".  
  
The "higher-order" infinite-infinitesimal Surreals  
 

 
 
represent higher-order sets of ManyWorlds universes ( see page 312 ff ).  
  
 
Note that the Surreal Rationals with finite expansions are more nearly in 1-1 
correspondence with the universes of the ManyWorlds than with the rational 
numbers,  
and  
that the holes of the Surreals are not problematic in representing the 
universes of the ManyWorlds, as they are when they are taken to represent 
mere numbers. 
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Since Surreal Number Quantum Theory is really Quantum Game Theory:  
 
How Should We Play the Game ? 
 
Marcus Chown, in the article Taming the Multiverse in New Scientist (14 
July 2001, pages 27-30), says: "... David Deutsch ... thinks ... the multiverse 
... could make real choice possible. In classical physics, he says, ... the future 
is determined absolutely by the past. So there can be no free will. In the 
multiverse, however, there are alternatives; the quantum possibilities really 
happen. Free will might have a sensible definition, Deutsch thinks, because 
the alternatives don't have to occur within equally large slices of the 
multiverse. "By making good choices, doing the right thing, we thicken the 
stack of universes in which versions of us live reasonable lives," he says. 
"When you succeed, all the copies of you who made the same decision 
succeed too. What you do for the better increases the portion of the 
multiverse where good things happen." ...".  

For a simplified illustrative example, suppose that your World is post-World 
War II Earth; one Fate is Nuclear Self-Destruction of Humanity; an 
alternative Fate is Unification with a Galactic Civilization. 

Also suppose that from time to time between World War II and the year 
2000, Humanity must collectively choose a Fork in the Path of Fates, one of  
three Fates: Nuclear Self-Destruction, Delay, or Unification. 

Further, suppose that you have some limited power to influence, but not 
conclusively determine, which Fork Humanity chooses, and that your job, or 
mission, is to help Humaninity make the right choice, so you might say that 
Fate has 3 Forks: 

to a Bad Basin of Attraction of the Quantum Potential Landscape; 
to Delay, Sit on the Fence, and stay on the Boundary Between Basins; 
to a Good Basin of Attraction. 
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BASIN OF                              BASIN OF 
ATTRACTION                            ATTRACTION 
                         | 
                         | 
                         | 
NUCLEAR                  |            GALACTIC    
SELF-DESTRUCTION         |            UNIFICATION  
                         | 
                         | 
                         | 
            about 1950 - Berlin, Roswell?  
                        /|\ 
                       / | \ 
                      /  |  \ 
                     /   |   \ 
                    /    |    \ 
                   /     |     \ 
                  /      |      \ 
                 /       |       \ 
                /        |        \ 
Berlin Airlift           |  Contact with Roswell Spacecraft 
causes Nuclear War       |     of Galactic Civilization  
                         | 
                         | 
                         | 
                         | 
            about 1973 - Israel, GRBs?  
                        /|\ 
                       / | \ 
                      /  |  \ 
                     /   |   \ 
                    /    |    \ 
                   /     |     \ 
                  /      |      \ 
                 /       |       \ 
                /        |        \ 
1973 Arab-Israeli War    |  Decoding of Gamma Ray Burst    
  goes Nuclear           |        Messages from   
                         |     Galactic Civilization  
                         | 
                         | 
       on to other Forking Paths in the Future 
                         | 
                         | 
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With respect to a World in a Good Basin, your mission is a success. 
With respect to a World in a Bad Basin, your mission is a failure. 
With respect to a World that is on the Boundary Between Basins, you still 
have work to do and a mission to carry out. 
  
With respect to the Sum of All Worlds, your work is over for the Worlds 
that have already gone to the Good or Bad Basins, but is actively ongoing 
for the Worlds on the Boundary Between Basins. 
 
Therefore, if your perception is of the World that demands most of your 
attention, and your attention, through the Quantum Zeno Effect and the 
Quantum Anti-Zeno Effect, chooses the World of the Many-Worlds to 
which you are paying attention, then your perception is most likely to be that 
you live in a World on the Boundary Between Basins. 

Resonant Connections in the MacroSpace of all Many-Worlds would allow 
you to interact with other things, including Other Consciousnesses, in using 
the Quantum Zeno Effect and the Quantum Anti-Zeno Effect to choose the 
World of the Many-Worlds. 
 
For a simplified example, let * represent a given state of the ManyWorlds, 
and let o represent various possible future states: 

o     o       o     o 
\   /         \   / 
\ /           \ / 
o     o o     o 
\   /   \   / 
\ /     \ / 
o       o 
\     / 
\   / 
\ / 
* 

 

The given state * might be a human mind, or a rock, or a glass of water, or 
anything else. 

If there is no Resonant Connection between the given state * and the 
possible future states o, then the future of * will be spread at random among 
the possible future states o, each of which will become an actual future state 
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* in the Worlds of the ManyWorlds: 

 

*     *       *     * 
\   /         \   / 
\ /           \ / 
*     * *     * 
\   /   \   / 
\ /     \ / 
*       * 
\     / 
\   / 
\ / 
* 

 

 

If there is a Resonant Connection between the given state * and one of the 
possible future states o: 

 

 

o     o       o     o 
\   /         \   / 
\ /           \ / 
o     o o     o 
\   /   \   / 
\ /     \ / 
o       o 
\     / 
\   / 
\ / 
* 

 

 

then the future of * will be concentrated at the possible future states related 
to the Resonant Connection o, and the Non-Resonant possible future states o 
will be reduced or eliminated (depending on the strength of the Resonant 
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Connection) from the set of each of which will become an actual future 
states * in the Worlds of the ManyWorlds: 

o     o       *     * 
\   /         \   / 
\ /           \ / 
o     o o     * 
\   /   \   / 
\ /     \ / 
o       * 
\     / 
\   / 
\ / 
* 

 

From this point of view, the set of all Worlds of the ManyWorlds looks like 
an environment in which ManyWorlds Abstract Beings live and interact by 
Resonant Connections 

*     *       *     * 
\   /         \   / 
\ /           \ / 
*     * o     * 
\   /   \   / 
\ /     \ / 
*       * 
\     / 
\   / 
\ / 
* 

 
Among different Basins of Attraction (such as * and *) in the ManyWorlds, 
how do you determine what are optimal interactions ? 
 
To determine Interactions among Basins, use Quantum Game Theory with 
strategies determined by your own Belief System evaluation of which Branch 
of the Many-Worlds you deem to be good.  
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Branching Worlds and Cellular Automata 

In the E8 Physics model,  

248-dim E8 is made up of 120-dim D8 plus 128-dim half-spinors of D8.  

D8 = Spin(16) comes from Cl(16) = Cl(8) x Cl(8)  

so to see how E8 Physics works, including the Branching of the Worlds of 
the Many-Worlds, the fundamental structure that you need to understand is  

256-dim Cl(8) = 16x16 Real Matrix Algebra  

which corresponds to the 256 Cellular Automata  

 

The color-coding is  

• blue for the 8 spacetime dimensions 
• cyan for the 8 +half-spinor first generation fermion particles 
• yellow for the 8 -half-spinor first generation antiparticles  
• magenta for the 28 Spin(8) gauge bosons. 
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Here is a numerical list of all 256 Cellular Automata corresponding to Cl(8):  
 
Grade: 0         1         2         3         4         5         6         7         8 
 
000 00000000 
001           00000001 
002           00000010 
003                     00000011 
004           00000100 
005                     00000101 
006                     00000110 
007                               00000111 
008           00001000 
009                     00001001 
010                               00001010 
011                               00001011 
012                     00001100 
013                               00001101 
014                               00001110 
015                                         00001111 
016           00010000       
017                     00010001 
018                     00010010 
019                               00010011 
020                     00010100 
021                               00010101 
022                               00010110 
023                                         00010111 
024                     00011000 
025                               00011001 
026                               00011010 
027                                         00011011 
028                               00011100 
029                                         00011101 
030                                         00011110 
031                                                   00011111 
032           00100000 
033                     00100001 
034                     00100010 
035                               00100011 
036                     00100100 
037                               00100101 
038                               00100110 
039                                         00100111 
040                     00101000 
041                               00101001 
042                               00101010 
043                                         00101011 
044                               00101100 
045                                         00101101 
046                                         00101110 
047                                                   00101111 
048                     00110000 
049                               00110001 
050                               00110010 
051                                         00110011 
052                               00110100 
053                                         00110101 
054                                         00110110 
055                                                   00110111 
056                               00111000 
057                                         00111001 
058                                         00111010 
059                                                   00111011 
060                                         00111100 
061                                                   00111101 
062                                                   00111110 
063                                                             00111111 
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064           01000000 
065                     01000001 
066                     01000010 
067                               01000011 
068                     01000100 
069                               01000101 
070                               01000110 
071                                         01000111 
072                     01001000 
073                               01001001 
074                     01001010 
075                                         01001011 
076                               01001100 
077                                         01001101 
078                                         01001110 
079                                                   01001111 
080                     01010000 
081                               01010001 
082                               01010010 
083                                         01010011 
084                               01010100 
085                                         01010101 
086                                         01010110 
087                                                   01010111 
088                               01011000 
089                                         01011001 
090                                         01011010 
091                                                   01011011 
092                                         01011100 
093                                                   01011101 
094                                                   01011110 
095                                                             01011111 
096                     01100000 
097                               01100001 
098                               01100010 
099                                         01100011 
100                               01100100 
101                                         01100101 
102                                         01100110 
103                                                   01100111 
104                               01101000 
105                                         01101001 
106                                         01101010 
107                                                   01101011 
108                                         01101100 
109                                                   01101101 
110                                                   01101110 
111                                                             01101111 
112                               01110000 
113                                         01110001 
114                                         01110010 
115                                                   01110011 
116                                         01110100 
117                                                   01110101 
118                                                   01110110 
119                                                             01110111 
120                                         01111000 
121                                                   01111001 
122                                                   01111010 
123                                                             01111011 
124                                                   01111100 
125                                                             01111101 
126                                                             01111110 
127                                                                       01111111 
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128           10000000 
129                     10000001 
130                     10000010 
131                               10000011 
132                     10000100 
133                               10000101 
134                               10000110 
135                                         10000111 
136                     10001000 
137                               10001001 
138                               10001010 
139                                         10001011 
140                               10001100 
141                                         10001101 
142                                         10001110 
143                                                   10001111 
144                     10010000 
145                               10010001 
146                               10010010 
147                                         10010011 
148                               10010100 
149                                         10010101 
150                                         10010110 
151                                                   10010111 
152                               10011000 
153                                         10011001 
154                                         10011010 
155                                                   10011011 
156                                         10011100 
157                                                   10011101 
158                                                   10011110 
159                                                             10011111 
160                     10100000 
161                               10100001 
162                               10100010 
163                                         10100011 
164                               10100100 
165                                         10100101 
166                                         10100110 
167                                                   10100111 
168                               10101000 
169                                         10101001 
170                                         10101010 
171                                                   10101011 
172                                         10101100 
173                                                   10101101 
174                                                   10101110 
175                                                             10101111 
176                               10110000 
177                                         10110001 
178                                         10110010 
179                                                   10110011 
180                                         10110100 
181                                                   10110101 
182                                                   10110110 
183                                                            10110111 
184                                         10111000 
185                                                   10111001 
186                                                   10111010 
187                                                            10111011 
188                                                   10111100 
189                                                            10111101 
190                                                            10111110 
191                                                                      10111111 
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192                     11000000 
193                               11000001 
194                               11000010 
195                                         11000011 
196                               11000100 
197                                         11000101 
198                                         11000110 
199                                                   11000111 
200                               11001000 
201                                         11001001 
202                                         11001010 
203                                                   11001011 
204                                         11001100 
205                                                   11001101 
206                                                   11001110 
207                                                             11001111 
208                               11010000 
209                                         11010001 
210                                         11010010 
211                                                   11010011 
212                                         11010100 
213                                                   11010101 
214                                                   11010110 
215                                                             11010111 
216                                         11011000 
217                                                   11011001 
218                                                   11011010 
219                                                             11011011 
220                                                   11011100 
221                                                             11011101 
222                                                             11011110 
223                                                                       11011111 
224                               11100000 
225                                         11100001 
226                                         11100010 
227                                                   11100011 
228                                         11100100 
229                                                   11100101 
230                                                   11100110 
231                                                             11100111 
232                                         11101000 
233                                                   11101001 
234                                                   11101010 
235                                                             11101011 
236                                                   11101100 
237                                                             11101101 
238                                                             11101110 
239                                                                       11101111 
240                                         11110000 
241                                                   11110001 
242                                                   11110010 
243                                                             11110011 
244                                                   11110100 
245                                                             11110101 
246                                                             11110110 
247                                                                       11110111 
248                                                   11111000 
249                                                             11111001 
250                                                             11111010 
251                                                                       11111011 
252                                                             11111100 
253                                                                       11111101 
254                                                                       11111110 
255                                                                              11111111 
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After introduction of quaternionic structure, Real 16x16 Cl(8) transforms 
into Quaternionic 8x8 Cl(2,6) which contains Conformal Quaternionic 4x4 
Cl(2,4):  

 

with color-coding: 

blue for the 4 spacetime dimensions and the 4 internal symmetry space 
dimensions 
cyan for the 8 +half-spinor first generation +half-spinor fermion particles 
yellow for the 8 -half-spinor first generation -half-spinor fermion 
antiparticles. 
gold for the 4 U(2) electroweak gauge bosons 
green for the 8 SU(3) color gluon gauge bosons 
magenta for the U(1) propagator phase that is defined with respect to the 
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fixed Quaternionic 4-dimensional spacetime subspace corresponding to the 
S-square of Lull's S-wheel 
red for the 15 SU(2,2) = Spin(2,4) Conformal Group graviphoton gauge 
bosons that produce MacDowell-Mansouri Gravity and act on 4-dimensional 
Physical Spacetime by: 
4 Translations; 
6 Lorentz Transformations;  
4 Special Conformal Transformations;   
1 Dilation. 
 

Note that there is some overlap between spinors and others because of 
spinors being related to primitive idempotent linear combinations.  
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For the 16x16 Real Matrix Algebra Cl(8), the 16 terms in the primitive 
idempotent correspond to 16 of Wolfram's 256 Cellular Automata: 
 
+ e_12345678  

 
 
+ e_6728 + e_3468 + e_4578 to 

  
 
+ e_2358 + e_1248  + e_5618 + e_7138 to  

 
 
+ 1 to  

 
 
 
- e_5712 - e_1345 - e_6123 to   

 
 
 
- e_4671 - e_7234 - e_2456 - e_3567   
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Note the Cl(0,8) = Cl(1,7) triality correspondences among: 
 
the 8 +half-spinors 

 
 
the 8 -half-spinors 
 

 
  
the 8 vectors 

 
 

 

Michael Gibbs has been working on using Cellular Automata as neural 
network nodes, and Robert de Marrais has written a Box-Kites III paper (at 
math/0403113), leading me to think of some questions: 

Could 16x16 structures such as switching yards of Box-Kites III have 
structures corresponding to the graded structure o the Clifford algebra Cl(8) 
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that is the 16x16 real matrix algebra? 
 
Since the vectors of the Cl(8) Clifford algebra are 8-dimensional and 
correspond to the octonions, if you take the correspondences between the 
256 Wolfram CA and the Cl(8) basis elements described here, there is a 
correspondence: 
 
CA Rule No.      Octonion Basis Element 
    1                       1 
    2                       i 
    4                       j 
   16                       k 
    8                       E 
   32                       I 
   64                       J 
  128                       K 
 
Could such a correspondence be used to construct such things as "Box-
Kites" whose vertices might be regared, not just as octonions etc, but also as 
Cellular Automata? 
 
Could Box-Kite type structures give useful computational structures if the 
vertices were considered as CA and the edge-flow-orinetations were 
considered as information flow in a computing system? 
 
If such a computing system can be set up for 2^n-ionic structures for large n, 
then, since for 16-ions and larger you have interesting zero-divisor "sleeper-
cell" substructures, could they be useful with respect to computational 
systems, perhaps doing things like forming loops that might let the 
computational system to "adjust itself" and/or "teach itself"? 
 
Robert de Marrais ( see his papers including math.RA/0207003 and 
math.GM/0011260 ) commented on some of those questions, saying in part: 

"... I'm finding two directions to go with box-kites next, and yes, cellular 
automata clearly are part of it. …  now to the two directions, which relate to 
your suggestions: 
 
(1) Boolean monotone and antitone function-pairings can be used, per 
Rodrigo Obando, to generate exactly all and only the complex cellular 
automata for a given n and r . . . and, given that for n=4 that means 
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Dedekind's number of 168 mono- and iso- tone functions each, connections 
to box-kites immediately suggest themselves ... He tells me his work is 
leading him not merely to isolate and catalog the "complex" CA's for high n 
and r, but that he's finding -- when he generalizes to the n => infinity 
situation, that he gets violations of the continuum hypothesis ... 
 
(2): spin networks. The key revelation (which I telescoped on the last couple 
pages of "Box Kites III" [ math.RA/0403113 - see also math.RA/0603281 

which shows a box kite  
as similar to an Arthur Young heptaverton or an Onar Aam Onarhedron – 
see page 329 ff ]) concerns … this: zero-divisor systems are, ironically, 
PRESERVERS of associative order! … the isomorphism of quaternion 
algebra to SU2 gives you (recall my graphics toward the end of the first 
Box-Kite paper vis a vis Catastrophe Theory?) … the 4 axes in the SU2 
representation …[as]… reals, the usual imaginaries, Pauli spin-matrix 
"mirror numbers" which square to +1, and a "commutative i" which 
commutes between these latter two. (This is both Cl(2) in Clifford algebra 
lingo, and Muses' simplest epsilon-number space.) … As systems of box-
kites get very entangled in higher dimensions (in 32-D, you have systems of 
7 of them forming what I call Pleiades, with some fascinating synergetic 
properties), spin-foams with self-organizing potential suggest themselves . . . 
my ultimate objective …  is not physics per se, but rather Levi-Strauss's 
canonical law of myths, and the creation of an infinite-dimensional "collage 
space" that can accommodate his systems of mythopoetic sign-shunting in a 
manner roughly reminiscent of Fourier series' infinite-dimensional backdrop 
for generalized harmonics. So that means I'll be busy with my hobbyhorse at 
least through "Box-Kites VI"! … one first sees the "42 Assessors," then 
zooms in one one of the 7 isomorphic box-kites (which, as with all 
isomorphies, can be seen as identical at some higher level); then, one zooms 
in further on the "second box-kite" … All these threads are getting ever 
more entangled and intriguing, aren't they? ...". 
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In math.RA/0603281 Robert de Marrais says: “… The infinite-dimensional 
ZD [Zero-Divisor] meta-fractal or “Sky” which Box-Kites fly “beneath” or 
“in” … first appear… in the 32-D Pathions and incorporat[e]… the higher 
s^N-ions …  

Louis Hjelmslev’s “Net” …[has]… indefinitely many strata, each housing a 
bifurcation … by binaries … Zero-Divisors …[arise by]… the  nonstop 
redoubling of … the Cayley-dickson Process  … Catastrophes …[can be 
studied by]… throwing our [Zero-Divisor, analogous to Hjelmslev] Net into 
the negative-curvature spaces of higher dimension reaches, where Chaotic 
“period-doubling” and other modes of turbulence hold forth. … James 
Callahan, in … navigations of E6 and Double Cusp Catastrophes using 
stacked 2- and 3-D “tableaus”, has found … features he calls “trance 
tunnels” and “ship’s prows”, through and with which one “steers” in 
“control space”, by use of “keels” and other sailing instruments. … imagine 
the sea across which we are sailing to be a “sentient ocean”, like that 
covering the surface of Stanislav Lem’s Solaris …”.  

In 0704.0026 [math.RA] Robert de Marrais says: “… regardless of how 
large N grows, ZDs only increase in their interconnectedness, rather than see 
their basic structure atrophy …[ compare the increase with N in dimension 
of spinors of Cl(8N), despite which the basic Cl(8) structure does not 
atrophy, due to Cl(8N) = Cl(8) x …(N times tensor product)… x Cl(8) ]... 

the meta-fractal we call the Whorfian Sky …[is]… named for the … 
linguist… Benjamin Lee Whorf …”.   

In 0704.0112 [math.RA] Robert de Marrais says: “… The Whorfian Sky … 
is the simplest possible meta-fractal – the first of an infinite number of such 
infinite-dimensional zero-divisor-spanned spaces …[ compare the infinite 
number of structures based on Cl(8) that produce the generalized hyperfinite 
Real II1 von Neumann Algebra factor ( see [page 39 )]…”.  

In 0804.3416 [math.GM] Robert de Marrais says: “… [In]… the 32-D 
Pathions … the signature of “scale-free” behavior … is first revealed …  

Dolgachev found families of higher-dimensional singularities … 
quasihomogeneous unimodular singularities [that] are obtained from 
automorphic functions connected with 14 distinguished triangles on the 
Lobachevskii plane and three distinguished triangles on the Euclidean plane 
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in precisely the same way as simple singularities are connected with regular 
polyhedra. The keyword … is unimodular: modular singularities, unlike all 
the elementary species … have one or more parameters, which turn them 
into infinite families of forms … things we’ve seen before .. our 
“metafractal” Sky …”.  

 

See page 317 ff for more about Singularities that are useful in the Branching 
of the Worlds of the Many-Worlds may be describable in terms of 
Singularities: 

simple singularities ( classified precisely by the Coxeter groups Ak, Dk, E6, 
E7, E8 );  
 
unimodal singularities ( a single infinite three-suffix series and 14 
"exceptional" one-parameter families ); and 
 
bimodal singularities ( 8 infinite series and 14 exceptional two-parameter 
families ). 
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Coxeter-Dynkin Diagrams:  
 
The E8 Coxeter-Dynkin diagram, in which each vertex 
corresponds to a fundamental representation, is  
  
  
                                           147,250     
                                             |     
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875 
  

  
Note that E8 can be constructed  
from the representations of E6 and D8,  
including  
the two D8 128-dimensional half-spinor representations.  
  
The grade-1 vector representation of D8 is 120-dimensional.  
The half-spinor representation of D8 is 128-dimensional.  
  
The adjoint representation of E8 is 120 + 128 = 248-
dimensional.  
  
D8 and E6 both have trivial 1-dimensional scalar 
representations.  
  
E6 has 27-dimensional and 78-dimensional representations.  
  
  
The grade-1 part has dimension 248.  
The grade-2 part has dimension 248/\248 = 30,628.   
The grade-3 part has dimension  
248/\248/\248 = 2,511,496.  
The grade-4 part has dimension  
248/\248/\248/\248 = 153,829,130.  
The grade-5 part has dimension  
248/\248/\248/\248/\248 = 7,506,861,544.  
  
Now:  
  
Keep the grade-1 part of dimension 248. 
  
Subtract off 248  
from 248/\248 = 30,628 to get 30,380.  
  
Subtract off 2 x 248/\248 = 2 x 30,628  
from 248/\248/\248 = 2,511,496 to get 2,450,240.  
  
Subtract off 2 x 2,511,496 and 2,450,240 and 30,628  
from 248/\248/\248/\248 = 153,829,130 to get 146,325,270.  
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Subtract off 2 x 153,829,130 and 2 x 146,325,270  
and 2 x 2,511,496 and 2,450,240 and 248  
from 248/\248/\248/\248/\248 = 7,506,861,544 to get 
6,899,079,264.  
  
These are 5 of the 8 fundamental representations of E8.  
  
They, like the D(N) and A(N) series constructions,  
are all in the same exterior algebra (of /\248),  
and so can be represented as the vertices of a pentagon   
  
  
What about the 6th and 7th fundamental representations of 
E8?  
  
Consider the 27-dimensional E6 representation space.  
Add 32 copies of the 128-dimensional D8 half-spinor space,  
and subtract off  
one copy of the 248-dimensional E8 representation space  
to get  
a 27 + 32 x 128 - 248 = 3,875-dimensional representation 
space.   
  
Now, consider the antisymmetric exterior wedge algebra  
of that 3,875-dimensional space.  
  
The grade-1 part has dimension 3,875.  
The grade-2 part has dimension 3,875/\3,875 = 7,505,875.   
  
Now:  
  
Keep the grade-1 part of dimension 3,875. 
  
Subtract off 5 x 147,250 and 2 x 30,628  
and 3 x 3,875 and 3 x 248  
from 3,875/\3,875 = 7,505,875 to get 6,696,000.  
  
They are the 6th and 7th fundamental representations of E8.  
Since they are not in the same /\248 exterior algebra as  
the 5 pentagon-vertex fundamental representations of E8,  
they should not be vertices in the same plane as the 
pentagon.  
However, since they are in the same /\3,875 exterior 
algebra,  
they should be collinear, one above and one below the 
pentagon,  
thus forming a pentagonal bipyramid.  



 336 

  
  
What about the 8th fundamental representations of E8?  
  
Consider 2 x 24x24 - 1 = 2 x 576 - 1 = 1,151 copies of  
the 128-dimensional D8 half-spinor space,  
and subtract off  
one copy of the 78-dimensional E6 representation space  
to get a representation space of dimension  
1,151 x 128 - 78 = 147,328 - 78 = 147,250.   
  
Now, consider the antisymmetric exterior wedge algebra  
of that 147,250-dimensional space.  
The grade-1 part has dimension 147,250.  
  
It is the 8th fundamental representation of E8.  
Since it is not in the same /\248 exterior algebra as  
the 5 pentagon-vertex fundamental representations of E8,  
it should not be a vertex in the same plane as the 
pentagon.  
Also, since it is not in the same /\3,875 exterior algebra 
as  
the two bipyramid-peak-vertex fundamental representations 
of E8,  
it should not be a vertex on the same line as  
the pentagonal bipyramid axis.  
It should represent a vertex creating a triangle  
whose base is one of the sides of the pentagon  
and whose top is near one of the bipyramid-peak-vertices,  
to which it is connected by a line.   
To produce a symmetric figure,  
the vertex must be reproduced in 5 copies, one over  
each of the 5 sides of the pentagon.   
Then, for the entire figure to be symmetric,  
it must form an icosahedron.  
The binary icosahedral group {2,3,5} is of order 120.   
  
  
Another way to look at it is:   
  
The graded sequence  
248    
248/\248    
248/\248/\248   
248/\248/\248/\248   
248/\248/\248/\248/\248   
has symmetry Cy(5) of order 5 for cyclic permutations,  
but since 248/\248/\248/\248/\248 is fixed  
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by its relation to 3,875/\3,875/\3,875,  
do not use Hodge duality on the 248 graded sequence.  
  
The graded sequence  
3,875    
3,875/\3,875    
3,875/\3,875/\3,875    
has symmetry Cy(3) of order 3 for cyclic permutations,  
but since 3,875/\3,875/\3,875 is fixed by  
its relation to 248/\248/\248/\248/\248,  
do not use Hodge duality on the 3,875 graded sequence.  
  
The graded sequence  
147,250    
147,250/\147,250    
has symmetry Cy(2) of order 2 for cyclic permutations,  
but since 147,250/\147,250 is fixed by  
its relation to 248/\248/\248/\248/\248,  
do not use Hodge duality on the 147,250 graded sequence.  
  
The +/- signs for the D5 half-spinors inherited  
from E6 through E7   
have symmetry of order 2.  
  
Since the dimension of E8 is 248 = 120 +128,  
the sum of the 120-dimensional adjoint representation of D8  
plus   
ONE of the 128-dimensional half-spinor representations of 
D8,  
there is a choice to be made as to  
which of the two half-spinor representations of D8 are 
used.  
As they are mirror images of each other,  
that choice has a symmetry of order 2. 
  
Therefore:   
the total symmetry group is of order 5x3x2x2x2 = 120,  
the symmetry of the binary icosahedral group {2,3,5},  
with 3 symmetries Cy(5), Cy(3), Cy(2).    
  
  
  
It corresponds, by the McKay correspondence  
( see page 287 ), to the E8 Lie Algebra.  
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What are the relations between 6,899,079,264  
and 248/\248/\248/\248/\248, 3,875/\3,875/\3,875,  
and 147,250/\147,250 ?  
  
  
6,899,079,264 = 248/\248/\248/\248/\248 -  
                         - 2 x 248/\248/\248/\248 - 
         - 2 x (248/\248/\248/\248 - 2 x 248/\248/\248 -  
                 - (248/\248/\248 - 2 x 248/\248) - 
248/\248 ) - 
         - 2 x 248/\248/\248      
         -  (248/\248/\248 - 2 x 248/\248) - 248 =  
  
              =      248/\248/\248/\248/\248 -  
               - 4 x      248/\248/\248/\248 - 
               + 3 x           248/\248/\248 -  
               -                         248 =  
  
              =      7,506,861,544 -  
               - 4 x   153,829,130 + 
               + 3 x     2,511,496 -  
               -               248 =  
  
              =      7,506,861,544 -  
               -       615,316,520 + 
               +         7,534,488 -  
               -               248 = 6,899,079,264 
  
  
6,899,079,264 = 3,875/\3,875/\3,875 - 18 x 
248/\248/\248/\248 -  
                                    - 3 x 3,875/\3,875 +   
                                    + 3 x 147,250 -  
                                    - 20 x 248 -  
                                    - 6 x 27 - 3 x 8 =  
              = 9,690,084,625 - 18 x 153,829,130 -  
                              - 3 x 7,505,875 +   
                              + 441,750 -  
                              - 4,960 -  
                              - 162 - 24 =  
              = 9,690,084,625 - 2,768,924,340 -  
                              - 22,517,625 +   
                              + 441,750 -  
                              - 4,960 -  
                              - 162 - 24 = 6,899,079,264 
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6,899,079,264 = 147,250/\147,250 - 25 x 248/\248/\248/\248 
- 
                                 - 38 x 248/\248/\248 - 
                                 - 31 x 248/\248 - 
                                 - 55 x 248 - 128 -27 =  
               =  10,841,207,625 - 25 x 153,829,130 - 
                                 - 38 x 2,511,496 - 
                                 - 31 x 30,628 - 
                                 - 55 x 248 - 128 - 27 =  
               =  10,841,207,625 - 3,845,728,250 - 
                                 - 95,436,848 - 
                                 - 949,468 - 
                                 - 13,640 - 
                                 - 155 = 6,899,079,264 
  
  
In the relations,  
the 8 dimensional representation of D4 was also used.   
  
  
  
J. F. Adams has written a paper entitled 
 
The Fundamental Representations of E8 

published in Contemporary Mathematics, Volume 37, 1985, 1-
10, 

and reprinted in The Selected Works of J. Frank Adams, 
Volume 2, 
edited by J. P. May and C. B. Thomas, Cambridge 1992, pp. 
254-263.  
 
The 8 fundamental E8 representations are   
 
                                       147250     
                                         |     
248 - 30380 - 2450240 - 146325270 - 6899079264 - 6696000 - 3875 
 
In his paper, Adams denotes the three at the ends as 
follows:   
 
248 is denoted by alpha, which I will write here as   a  
 
3875 is denoted by beta, which I will write here as   b 
 
147250 is denoted by gamma, which I will write here as c.  
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Adams denotes the kth exterior power by lambda^k  
which I will write here as /\k  
and he denotes the kth symmetric power by sigma^k  
which I will write here as Sk . 
Also, here I write (x) for tensor product.  
 
J. F. Adams says: 
 
"... we can allow ourselves to construct new 
representations 
from old by taking exterior powers, as well as tensor 
products 
and Z-linear combinations ... 
 
... seven of the eight generators for the polynomial ring 
R(E8)  
may be taken as  
 
a, /\2 a , /\3 a , /\4 a , b , /\2 b , c .  
 
The eighth may be taken either as  /\5 a , or as  /\3 b , 
or as /\2 c .  
 
The corresponding argument for Dn would say that one should 
begin  
by understanding three representations of Dn = Spin(2n) ,  
namely the usual representation on R^2n and the two half-
spinor  
representations delta+ , delta- .  
This we believe, so perhaps we can accept the analogue for 
E8 .  
 
...  
 
we must get back to business and construct b and c .  
 
... 
 
To give explicit formulae we must agree on a coordinate 
system.  
The group E8 contains a subgroup of type A8 .  
... 
As a representation of A8 , the Lie lagebra L(E8) splits to 
give  
 
L(E8) = L(A8) + /\3 + /\3* .  
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Let e1, e2, ... , e9 be the standard basis in the vector  
space V = C9 on which A8 acts  
...  
We now introduce the element  
 
v_ik = SUM(j) ( ei* ej* ek* (x) ej ek* + ej ek* (x) ei* ej* 
ek* ) 
 
in the symmetric square S2(a) in a (x) a , where  a = L(E8) 
.  
... 
THEOREM 4.  
(a) The representation S2(a) of E8 contains a unique copy 
of b .  
(b) This copy of  b  contains the elements  v_ik .  
(c) For i =/= k the elements v_ik are eigenvectors 
corresponding  
to extreme weight of 8 . 
(d) In particular (with our choice of details) v_gl is an 
eigenvector corresponding to the highest weight of b .  
... 
Theorem 4 allows us to realize  b  as the E8-submodule of 
S2(a)  
generated by v_91 (or any other v_ik with i =/= k . ) 
... 
 In fact, S2(a) contains a trivial summand ... and also an  
irreducible summand of highest weight ...  
It turns out that the remaining summand has dimension 
3,875,  
which is precisely the dimension of  b  .  
 
We now introduce the element  
 
w_k = SUM(i) ei ek* (x) v_ik  
   
= SUM(i,j) ei ek* (x) (ei* ej* ek* (x) ej ek* + ej ek* (x) 
ei* ej* ek*) 
 
in  a (x) b  in   a (x) S2(a)  in  a (x) a (x) a .  
 
... 
 
THEOREM 5.  
(a) The representation  a (x) b  of E8 contains a unique 
copy of  c . 
(b) This copy of  c  contains the elements w_k .  
(c) The elements w_k are eigenvectors corresponding to the 
extreme  
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weights of  c .  
(d) In particular (with our choice of details) w_1 is an 
eigenvector 
corresponding to the highest weight of  c .  
... 
we may realize  c  as the E8-submodule of  a (x) b  
generated   
by w_1 (or any other w_k).  
... 
In fact,  a (x) b  contains an irreducible summand of 
highest weight  
... and the remaining summand has too small a dimension to 
contain  
two copies of  c .   ...".  
 
 
Adams then gives proofs of the theorems,  
involving such things as looking at the Lie algebra L(E8) 
as  
a representation of D8 as which it splits to give  
L(E8) = L(D8) + delta-  
where delta- is a half-spinor representation of D8.  
 
One of the things that I think that I get out of Adams's 
paper is  
that it seems to me that in order to get 3875 and 147250  
you have to look not only at the 248 representation of E8 
but  
also at representations of some subgroups of E8  
such as D8 etc.  
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McKay Icosahedron of E8:  
 
In a Usenet Sci.Math paper John McKay said:  
“…  

For each finite subgroup G in SU2(C), we restrict the representations R[i] to 
G. This then splits the representations of SU2(C) into irreducibles of G. 

Example: G = quaternions. 

               1a 

              / 

We get     1-2-1b from the initial segment of 1-2-3-... 

              \ 

               1c 

which is the affine Dynkin diagram of type D4. (We break off as soon as 
representations repeat.) 

For each finite subgroup of SU2, we get an affine Dynkin diagram in this 
way. Affine means adding an extra node corresponding to the negative of the 
highest root. The correspondence is: ( see page 281 for some E8 details ) 

A[r] degenerate Cyclic[r+1] 

D[r] {2,2,r-2}  Generalized quaternion[r-2] 

E[6] {2,3,3}    2.Alt[4] binary tetrahedral 

E[7] {2,3,4}    2.Symm[4] binary octahedral 

E[8] {2,3,5}    2.Alt[5]=SL(2,5) binary icosahedral 

where {a,b,c} =<x,y,z: x^a=y^b=z^c=xyz> (=-1).  

The non-ADE types correspond to certain pairs (G,H), H { G in SU2(C) …   

for the E8 - icosahedral = <2,3,5> case, the singularity is x^2+y^3+z^5=0 
…”. 
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An E8 Cartan matrix is:  
  
      2    0   -1    0    0    0    0    0 
      0    2    0   -1    0    0    0    0 
     -1    0    2   -1    0    0    0    0 
      0   -1   -1    2   -1    0    0    0 
      0    0    0   -1    2   -1    0    0 
      0    0    0    0   -1    2   -1    0  
      0    0    0    0    0   -1    2   -1  
      0    0    0    0    0    0   -1    2  
      
  
The Coxeter-Dynkin diagram is  

        *     
        |     

*-*-*-*-*-*-* 
  

The polytope corresponding to the E8 Lie algebra  
by The McKay Correspondence  
is the 12-vertex icosahedron,  
each vertex of which is at a Golden Ratio point of an 
edge  
of the E7 McKay Polytope, the 12-edge octahedron 
 
 

 
 
 
The 12-vertex icosahedron is 3-dimensional,  
but its 12 vertices in 3 dimensions  
do not form a Lie algebra Root Vector Diagram,  
but  
the symmetry group of the icosahedron is the 
Icosahedral Double group ID, the order 120 Binary 
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Icosahedral group {5,3,2},  
which is the group of quaternions  
that are the 120 vertices of a 600-cell,  

 

 
 
which can be formed by  
24 vertices of a 24-cell  
plus 96 vertices at Golden Ratio points  
on the 96 edges of the 24-cell 
   

 
 
The 120 vertices of the 4-dimensional 600-cell 
correspond to half of the 240 E8 root vector vertices 
which form an 8-dimensional 240-vertex Witting 
polytope.  
 
The Group Algebra C[ID] is a 120-dimensional algebra 
related to the 120-dimensional D8 Lie algebra that is the 
even part of the E8 Lie algebra.  
 
In Applied Mathematics and Computation 60:25-36 (1994),  
Charles Muses says (at page 28):  
"... In the late 19th century, it was the Neapolitan mathematician  
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P. del Pezzo who first introduced the brilliant idea of a del Pezzo  
(hyper)surface: one described by a function of nth degree in n-space.  
Thus, a del Pezzo surface in 5-space could explain the 27 straight  
lines on the general cubic surface. Del Pezzo's discovery also  
hinted at the special Lie algebras and hence at octonions since they  
climaxed in an 8th degree variety in 8-space, linking with the fact 
that it is E8, the highest special Lie algebra, that is intimately  
connected with octonions. Indeed, the whole theory of Lie algebras  
depends ultimately on its elemental core of octonion arithmetic.  
... The entire Italian school at that period was exploring higher  
dimensional geometry ...". 
 
For N = 1, the 120 diameters of the 240-vertex root vector polytope of E8 ( 
the Witting Polytope Gossett 4_21 ) correspond not only to the 120 elements 
of the E8 McKay group ID, but also to the 120 tritangent planes of the sextic 
space of the intersection of a cubic surface with two sheets of a conical 
surface. 
  
For N = 0, the Gossett 5_21 is not a finite polytope, but is the E8 lattice, 
which is made up of repeated  configurations of two types of 8-dimensional 
polytopes: 128 simplexes and 9 cross-polytope hyperoctahedra, for 137 
polytopes per configuration.  
 
 
Coxeter notes that  
the product  240 x 56 x 27 x 16 x 10 x 6 x 3 x 1  
of the number of lines from N = 1 to N = 8  
is related to  
the product  240 x 56 x 27 x 16 x 10 x 6 x 2 x 1  
of the order of the Weyl Group of the Lie Algebra E8.   
 
The order of the E8 Weyl Group can also be written as  
2^14 x 3^5 x 5^2 x 7 = 696,729,600 
and (see page 161 ) 
as the product of the Casimir invariant degrees of E8 
2 x 8 x 12 x 14 x 18 x 20 x 24 x 30  
each of which is greater by 1 than the primes  
that are the exponente of E8 
1  7  11  13  17  19  23  29 
 
 

Luis J. Boya has written a beautiful paper at math-ph/0212067 entitled 
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“Problems in Lie Group Theory” and here are a few of the interesting things 
he says: 

"... For the exceptional groups, the F4 & E series ... 

Adj SO(9)  + Spin O(9)          -> Adj F4 (36+16=52) 
Adj SO(10) + Spin O(10) + Id    -> Adj E6 (45+32+1=78) 
Adj SO(12) + Spin O(12) + Sp(1) -> Adj E7 (66+64+3=133) 
Adj SO(16) + [half-]Spin O(16)  -> Adj E8 ([120+128=248]) 
 
Notice that 8+1 , 8+2 , 8+4 , and 8+8 appear. In this sense the octonions 
appear as a "second coming " of the reals, completed with the spin, not the 
vector irrep. ... This confirms that the F4 E6-7-8 corresponds to the octo, 
octo-complex, octo-quater and octo-octo birings, as the Freudenthal Magic 
Square confirms. ... 

The exponents of a Lie group are the numbers i such that S(2i+1) is an 
allowed sphere ... 

neither the U-series nor the Sp-series have torsion. The exponents ... for 
U(n) ... are 0, 1, ... , n-1 ... and jump by two in Sp(n). 

But for the orthogonal series one has to consider some Stiefel manifolds 
instead of spheres, which the same real homology ... It ... introduces 
(preciesely) 2-torsion: in fact, Spin(n), n>7 and SO(n), n>3, have 2-torsion. 
The low cases Spin(3,4,5,6) coincide with Sp(1), Sp(1)xSp(1), Sp(2) and 
SU(4) , and have no torsion. 

For ... G2 ... SU(2) -> G2 -> M11 ... where M11 is again a Steifel manifold, 
with real homology like S11, but with 2-torsion ... 

For F4 we do not get the sphere structure from any irrep, and in fact F4 has 
2- and 3-torsion. ... 

2- and 3-torsion appears in ... E6 and E7 ... 

E8 has 2-, 3- and 5-torsion ...  

The Coxeter number of (dim - rank) of E8 is 30 = 2 x 3 x 5 , in fact a 
mnemonic for the exponents of E8 is: they are the coprimes up to 30, namely 
(1,7,11,13,17,19,23,29) ...  



 348 

The first perfect numbers are 6, 28, and 492, associated to the primes 2, 3 
and 5 (... Mersenne numbers ...) ... 496 = dim O(32) = dim E(8) x E(8) .  

Why the square? It also happens in O(4) , dim = 6 (prime 2), as O(4) ...[is 
like]... O(3) x O(3) ; even O(8) [dim = 28] (prime 3) is like S7 x S7 x G2 ... 

The sphere structure of compact simple Lie groups has a curious "capicua" 
... Catalan word ( cap i cua 0 = head and tail ) ... form: the exponents are 
symmetric from each end; for example ... 

exponents of E6:          1,4,5,7,8,11.  
Differences: 3,1,2,1,3 
 
exponents of E7:          1,5,7,9,11,13,17.  
Differences: 4,2,2,2,2,4 ... 
 
exponents of E8 ...       1,7,11,13,17,19,23,29 ...[  
Differences 6,4,2,4,2,4,6 ]... 
 
The real homology algebra of a simple Lie group is a Grassmann algebra, as 
it is generated by odd (i.e., anticommutative) elements. However, from them 
we can get, in the enveloping algebra, multilinear symmetric forms, one for 
each generator; ... in physics they are called Casimir invariants, in 
mathematics the invariants of the Weyl group. ...". 
 
 
 
As John McKay said, the E8 McKay Binary Icosahedral Group ID 
corresponds to the singularity x^2 + y^3 + z^5  
 
According to the book Singularities of Differentiable Maps, Volume I, by V. 
I. Arnold, S. M. Gusein-Zade, A. N. Varchenko (Birkhauser 1985):  

"... The modality m of a point x in X under the action of a Lie group G on a 
manifold X is the least number such that a sufficiently small neighborhood 
of x may be covered by a finite number of m-parameter families of orbits … 
Simple germs of holomorphic functions ( germs with m = 0 ) are given, up 
to stable equivalence, by the following list:  
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A_k: f(x) = s^(k+1), k at least 1;  
D_k: f(x,y) = x^2 y + y^(k-1), k at least 4;  
E6: f(x,y) = x^3 + y^4;  
E7: f(x,y) = x^3 + x y^3  
E8: f(x,y) = x^3 + y^5  
 
[There are] connections between these singularities and the simple Lie 
algebras or groups generated by reflections, denoted by the same symbols … 
These singularities may also be obtained from the regular polyhedra in three-
dimensional Euclidean space or more precisely from the discrete subgroups 
of the group SU(2); they describe relations between the basic invariants of 
the groups. A_k corresponds to the polygons, D_k to the dihedra ( the two-
sided polygons ), E6 to the tetrahedron, E7 to the octahedron and E8 to the 
icosahedron … 
 
simple singularities are classified precisely by the Coxeter groups Ak, Dk, 
E6, E7, E8 (that is, by the regular polyhedra in 3-space) ... 
 
unimodal singularities form a single infinite three-suffix series and 14 
"exceptional" one-parameter families generated by quasihomogeneous 
singularities. The quasihomogeneous unimodal singularities are obtained 
from automorphic functions connected with 14 distinguished triangles on the 
Lobachevskii plane and three distinguished triangles on the Euclidean plane 
in precisely the same way as simple singularities are connected with regular 
polyhedra ...  
 
Bimodal singularities form 8 infinite series and 14 exceptional two-
parameter families generated by quasihomogeneous singularities. The 
quasihomogeneous bimodal singularities are associated with the 6 
quadrilaterals and the 14 triangles on the Lobachevskii plane (in the latter 
case one must consider automorphic functions with automorphy factors 
corresponding to 2-, 3-, or 5- sheeted coverings) ...".  
 
 
The 14 triangles on the Lobachevskii plane  
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describe the Klein Quartic, the physics of which reflects that of the E8 
physics model and is described at http://www.tony5m17h.net/KleinQP.pdf
 
The Klein Quartic covering group SL(2,7) has as subgroup  of index 7 
the 336 / 7 = 48-element binary Octahedral group <4,3,2>.  
 
The index 7 corresponds to the 7 independent E8 lattices. 
 
<4,3,2>  is made up of <3,3,2> = 24-cell plus (4,3,2) = S4. 
 
In the 24-cell: 
+/-1, +/-i, +/-j, +/-k represent 8-dim spacetime
(1/2)(+1 +/-i +/-j +/-k) represent 8 fermion particles
(1/2)(-1 +/-i +/-j +/-k represent 8 fermion antiparticles 
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As Barry Simon says in "Representations of Finite and Compact Groups", 
AMS Grad. Stud. Math. vol 10 (1996),
the 4x3x2 = 24 elements of S4 can be written as  
e^1
(12)^6
(12)(34)^3
(123)^8
(1234)^6 
Adding Cartan Subalgebra elements Cartan^4 gives the D4 Lie algebra that
in E8 Physics represents gauge bosons: 
 
 The 16 D4 generators (12)^6 and (1234)^6 and Cartan^4 represent U(2,2) = 
= U(1)xSU(2,2) = U(1)xSpin(2,4) and MacDowell-Mansouri Gravity.  
 
 e^1 and (12)(34)^3 represent Electroweak U(2).  
(123)^8 represents Color SU(3). 
 
Higher order singularities tend to involve moduli spaces, whose infinities are 
reminiscent of the divisors of zero that appear when Cayley-Dickson 
algebras are extended to sedenions and beyond. A similar significant 
increase in complexity also occurs in Clifford algebras, because above 8-dim 
Cl(8) the dimension 2^(N/2) of the spinor space Cl(N) grows to be much 
larger than its vector space of dimension N. However, even for very large 
dimension, say 8N, the Clifford periodicity factorization 

Cl(8N) = Cl(8) x ...(tensor product N times) ... x Cl(8) 
 

enables you to see that the Cl(8) structure is "really there" at ALL levels. 
That is possibly the "reason why" the "infinities of zero divisors" of higher 
Cayley-Dickson algebras seem to have octonionic structure (such as 
Moreno's G2 of q-alg/9710013 – see also math.GM/0011260 and 
math.RA/0207003 and other work by Robert de Marrais ). Maybe that is 
also related to moduli spaces, and maybe the moduli spaces will also some 
day be seen to have some octonionic structure. 
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Jordan Algebras and E6, E7, E8 

Jordan algebras ( like singularities ) can be classified by their relationships 
to E6, E7, E8.  

B. N. Allison and J. R. Faulkner, in their paper A Cayley-Dickson Process 
for a Class of Structurable Algebras (Trans. AMS 283 (1984) 185-210), say: 

"... we obtain a procedure for giving the space Bo of trace zero elements of 
any ... 28-dimensional degree 4 central simple Jordan algebra B ... the 
structure of a 27-dimensional exceptional Jordan algebra. ... ". 
Ranee Brylinski and Bertram Kostant, in their paper Minimal 
Representations of E6, E7, and E8 and the Generalized Capelli Identity 
(Proc. Nat. Acad. Sci. 91 (1994) 2469-2472), say:  

"... there are exactly three simple Jordan algebras J' of degree 4. All three are 
classical. They are given as J' = Herm(4,F)c where now F = R, C, or H ... 
For the three cases we have ...[(using my notation) 
 

     F                          dim( J4(F) ) 
    

R (Real J4(R) )                  10     
C ( Complex J4(C) )              16     
H ( Quaternion J4(Q) )           28     

]...". 

 

B. N. Allison and J. R. Faulkner, in their paper A Cayley-Dickson Process 
for a Class of Structurable Algebras (Trans. AMS 283 (1984) 185-210), say: 

"... Suppose B is a 28-dimensional central simple Jordan algebra of degree 4 
with generic trace t. Let Bo = { b in B | t(b) = 0 } and choose e in Bo such 
that t(e^3) =/= 0. Then, Bo has the unique structure of a 27-dimensional 
exceptional central simple Jordan algebra with identity e ... 
... [There] are linear bijections of ... a central simple Jordan algebra of 
degree 4 ... B ... onto the vector space of all skew-symmetric 8x8 matrices ... 
".  
 
In the case of 28-dimensional B = J4(Q), the corresponding vector space 



 353 

would be the 28-dimensional vector space of real skew-symmetric 8x8 
matrices, which can be represented as the 28-dimensional D4 Lie algebra 
Spin(8).  
  
Consider the 28-real-dimensional degree-4 quaternionic Jordan algebra 
J4(Q) of 4x4 Hermitian matrices over the Quaternions 
 

p   D   B   A 
 

D*  q   E   C 
 

B*  E*  r   F 
 

A*  C*  F*  t 
where * denotes conjugate and p,q,r,t are in the reals R and A,B,C,D,E,F are 
in the quaternions Q: 

The 4x28 = 112-real dimensional Quaternification of J4(Q) can be 
represented as the Symmetric Space E8 / E7 x SU(2), 

which is the set of (QxO)P2 in (OxO)P2 
  

J4(Q) contains the traceless 28-1 = 27-dimensional subspace J4(Q)o that 
"has the unique structure of" the 27-dimensional exceptional Jordan algebra 
J3(O) of 3x3 Hermitian matrices over the Octonions 

p   B   A 
 

B*  q   C 
 

A*  C*  r 
where * denotes conjugage and p,q,r are in the reals R and A,B,C are in the 
Octonions O. 

The 2x27 = 54-real dimensional Complexification of J3(O) = J4(Q)o can be 
represented as the Symmetric Space E7 / E6 x U(1),  

which is the set of (CxO)P2 in (QxO)P2 
 
  

J3(O) contains a traceless 27-1 = 26-dimensional subspace J3(O)o that can 
be represented as the Symmetric Space E6 / F4  

which is the set of OP2 in (CxO)P2.  
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Jordan algebras can be used in constructing Spin Foam physics models ( see 
page 40 )  
 
Lee Smolin, in his paper The exceptional Jordan algebra and the matrix 
string, hep-th/0104050, says: "A new matrix model is described, based on 
the exceptional Jordan algebra, J3(O). … There are 27 matrix degrees of 
freedom, which under Spin(8) transform as the vector, spinor and conjugate 
spinor, plus three singlets, which represent the two longitudinal coordinates 
plus an eleventh coordinate. ....". 
 

Yuhi Ohwashi, in his paper E6 Matrix Model, hep-th/0110106, says: "... Lee 
Smolin's talk presented at The 10th Tohwa University International 
Symposium (July 3-7, 2001, Fukuoka, Japan) was my motive for starting 
this work. … Smolin's matrix model [is] based on the groups of type F4. ... 
The action of Smolin's model is given ...[in terms of]... elements of 
exceptional Jordan algebra J..... The exceptional Jordan algebra J is a 27-
dimensional R-vector space. This space can be classified into three main 
parts. 

One is the Jordan algebra j which is a 10-dimensional R-vector space.  
 
The others are  
 
the part of 16 dimensions which is related to the spinors  
 
and the extra 1 dimension. ... 
 
 ... the actual world requires complex fermions without doubt. This is the 
reason why we have to abandon the simply connected compact exceptional 
Lie group F4. ... In accordance with this complexification, the groups of type 
F4 are upgraded to the groups of type E6. ... 

... we consider a new matrix model based on the simply connected compact 
exceptional Lie group E6 ...". 

 

 



 355 

 

With respect to the viewpoint of Spin Foam model construction, physical 
interpretations of the E6, E7, E8 Jordan Algebras and Symmetric Spaces are:  

E6 / F4 = J3(O)o = set of OP2 in (CO)P2 

52-dimensional F4 describes properties at each point:  

8-dimensional spacetime location of the point 

8 fermion particles that can be at the point (8 of 16 dim of OP2) 

8 fermion antiparticles that can be at the point (8 of 16 dim of OP2) 

28 gauge bosons that can be emitted/absorbed at the point 

26-dimensional J3(O)o is the traceless subspace of the 27-dimensional 
Jordan algebra J3(O) of which F4 is its Automorphism Group. J3(O) can be 
written as  

                  1 8 8                  
                  * 1 8  
                  * * 1                  
J3(O)o forms (CO)P2 by organizing the points with respect to:  

8-dimensional fermionic particle space (discrete by orbifolding) 

8-dimensional fermionic antiparticle space (discrete by orbifolding)  

8-dimensional spacetime coordinates  

2-dimensional auxiliary coordinates that combine with the 8-
dimensional spacetime coordinates to give an effective 10-
dimensional spacetime that is reducible to 6+4 dimensions 

6-dimensional conformal physical spacetime reducible to 4-
dimensional physical spacetime  

4-dimensional CP2 internal symmetry space 
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E7 / E6xU(1) = 2 x J3(O) = 2 x J4(Q)o = set of (CO)P2 in (QO)P2 

78-dimensional E6 gives a 26-dimensional Spin Foam based on (CO)P2 

54-dimensional 2 x J3(O) = 2 x J4(Q)o and 1-dimensional U(1) combine to 
form the 55-dimensional traceless subspace Fr3(O)o of the 56-dimensional 
Freudenthal algebra Fr3(O) of which E6 is its Automorphism Group. Fr3(O) 
that can be written in terms of J3(O) as a 2x2 Zorn-type array:  

                 1 8 8 
   1             * 1 8 
                 * * 1 

 
 
 
 
 
 

                  1 8 8                  
                  * 1 8              1   
                  * * 1                  
 

or in terms of J4(Q) as a 2-copy double  

                  1 4 4 4          1 4 4 4 
                  * 1 4 4          * 1 4 4 
                  * * 1 4          * * 1 4 
                  * * * 1          * * * 1 
 

Fr3(O)o forms (QO)P2 by organizing a 2-dimensional array of beable 
possible Spin Foam Worlds of the Quantum Many-Worlds.  

If that array is seen as a time-like stack of lines of beable possible Spin 
Foam Worlds (each line regarded as a generalization of a brane) then the 
Quantum Many-Worlds look like a 1+1 dimensional Feynman 
Checkerboard.  
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E8 / E7 x SU(2) = 4 x J4(Q) = set of (QO)P2 in (OO)P2 

133-dimensional E7 gives a Quantum Many-Worlds Spin Foam based on 
(QO)P2 

112-dimensional 4 x J4(Q) forms a Brown algebra-like thing of which E7 is 
its Automorphism Group.  

4 x J4(Q) can be written as 2 copies of Fr3(O) in terms of a 4-copy 
quadruple of J4(Q)  

                  1 4 4 4          1 4 4 4 
                  * 1 4 4          * 1 4 4 
                  * * 1 4          * * 1 4 
                  * * * 1          * * * 1 
 
 
 
                  1 4 4 4          1 4 4 4 
                  * 1 4 4          * 1 4 4 
                  * * 1 4          * * 1 4 
                  * * * 1          * * * 1 
 
or ( if you think like a Vegan ) in terms of J3(O) 

                                        1 8 8 
                        1 ------------- * 1 8 
                      /  |              * * 1 
                     /   |            /   |   
                    /    |           /    |   
                   /     |          /     |   
              1 8 8      |         /      |   
              * 1 8 ------------ 1        |   
              * * 1      |                |   
                |        |       |        |   
                |        |       |        |   
                |        |       |        |   
                |      1 8 8     |            
                |      * 1 8 ----|------- 1   
                |      * * 1     |       /    
                |    /           |      /     
                |   /            |     /      
                |  /             |    /       
                  /            1 8 8          
                1 ------------ * 1 8   
                               * * 1 
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4 x J4(Q) forms (OO)P2 by organizing a 2x2 = 4-dimensional array of 
beable possible Quantum Many-Worlds arrays of Spin Foam Worlds, which 
looks like a second-order Quantization of a Quantization.  

If that array is seen as a 4-dimensional HyperDiamond lattice Quantum  
Spin Foam Worlds, then the second-order Quantum Many-Worlds look like 
a 1+3 dimensional Feynman Checkerboard as described in CERN CDS 
EXT-2004-030 

 

 

What about the full E8 itself ? 

E8 / D8 = 248 – 120 = 128-dimensional half-spinor of D8 = (OO)P2  

so you might say E8 = D8 + (OO)P2 

Also, E8 = 8 x J4(Q) + 8 x SU(2)  

 

If you think like a Vegan 
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248-dimensional E8 = 8 x 31 = 8 x J4(Q) + 8 x SU(2) looks like a tesseract 

             1 4 4 4 
             * 1 4 4                                               * 1 1           
             * * 1 4 --------------------------------------------- * * 1  
             * * * 1                                               * * * 
            /  |\                                                 // |   
           /   | \                                               //  |   
          /    |  \                                             //   |   
         /     |   \                                           //    |   
        /      |    \                                         //     |   
       /       |     \                                       //      |   
      /        |      \                                     //       |   
     /         |       \                                 1 4 4 4     |  
* 1 1          |        \                                * 1 4 4     |   
* * 1 -------------------------------------------------- * * 1 4     |   
* * *          |          \                              * * * 1     |   
  |  \         |           \                            / /|         |   
  |   \        |            \                         1 4 4 4        |   
  |    \       |         * 1 1                       /* 1 4 4        |   
  |     \      |         * * ! ---------------------/ * * 1 4        |   
  |      \     |         * * *                     /  * * * 1        |   
  |       \    |        /   |                    / /   |   |         |   
  |        \   |       /    |                   / /    |   |         |   
  |         \  1 4 4 4      |                  / /     |   |         |   
  |          \ * 1 4 4      |                * 1 1     |   |         |   
  |           \* * 1 4 --------------------- * * 1     |   |         |   
  |            * * * 1      |                * * *     |   |         |   
  |            |   |        |                 |        |   |         |   
  |            |   |        |                 |        |   |         |   
  |            |   |      1 4 4 4             |        |   |         |   
  |            |   |      * 1 4 4             |      * 1 1 |         |   
  |            |   |      * * 1 4 ------------|------* * 1 |         |   
  |            |   |      * * * 1             |      * 1 1 |         |   
  |            |   |    /   /                 |      /    \|         |   
  |            |   |   /   /                  |     /      |         |   
  |            |   |  /   /                  1 4 4 4       |\        |   
  |            | * 1 1   /                   * 1 4 4       | \       |   
  |            | * * 1---------------------- * * 1 4       |  \      |   
  |            | * * * /                     * * * 1       |   \     |   
  |            |/     /                       \            |    \    |   
  |            /     /                         \           |     \ 1 4 4 4    
  |          * 1 1  /                           \          |       * 1 4 4 
  |          * * 1 ------------------------------\-------- |-----  * * 1 4 
  |          * * *                                \        |       * * * 1 
  |        /  /                                    \       |        /      
  |       /  /                                      \      |       /       
  |      /  /                                        \     |      /        
  |     /  /                                          \    |     /         
  |    /  /                                            \   |    /          
  |   /  /                                              \  |   /           
  |  /  /                                                \ |  /            
 1 4 4 4                                                  \| /             
 * 1 4 4                                                 * 1 1 
 * * 1 4 ----------------------------------------------- * * 1  
 * * * 1                                                 * * * 
 
 
 
 
The full E8 = 8 x J4(Q) + 8 x SU(2)  = D8 + (OO)P2 organizes an 8-
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dimensional array of second-order J4(Q) Quantum Spin Foam Worlds of the 
Quantum Many-Worlds each with SU(2) Quaternionic structure., which 
looks like a third-order Quantization.   

If the full E8 array is seen as an 8-dimensional E8 lattice of second-order 
Quantum Spin Foam Worlds then the third-order Quantum Many-Worlds 
look like a 1+7 dimensional Feynman Checkerboard.  

Since there are 7 independent E8 lattices, each corresponding to an 
imaginary Octonion, the 1+7 dimensional Feynman Checkerboard should be 
regarded as a superposition of all 7 of them.  

The 7 can be visualized in terms of Arthur Young’s Heptaverton. In his book 
The Reflexive Universe (Robert Briggs Associates 1978), he says:  

"... The Heptaverton: Connecting seven points each to each requires 21 lines 
or edges. ...  

 

This figure can be thought of as adding a point at the center of the 
Octahedron, and this additional point creates a set of 6 compressed diagonals 
in addition to the 15 edges of the Hexaverton, making 21. ... That [the 
Heptahedron] is the equivalent of the 7-color map [of the Torus] is evident 
from the fact that 7 points may be connected each to each on the surface of a 
Torus with no intersections. ... we ... represent the Torus as a [square] whose 
opposite edges are imagined to curve around and join, top to bottom and 
right to left. Here there is no twist, but both pairs of edges join. ...". 

Onar Aam independently constructed Heptavertons, which he and I called 
Onarhedra, describing them in terms of Octonion basis elements 
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{1,i,j,k,E,I,J,K} that decompose into associative triangles and coassociative 
squares. In those terms, you have 7 independent Onarhedra:   

                                     E                     
                                    / \                    
                                   /   \                   
                                  J-----j             E j  
         J        I---j         / |     | \           |/   
I  -->  / \  -->  |   | -->   i   |  I  |   i   =  J--I--k 
       i---K      k---E         \ |     | /          /|    
                                  K-----k           K i    
                                   \   /                   
                                    \ /                    
                                     E                     
  
  
                                     E                     
                                    / \                    
                                   /   \                   
                                  K-----k             E k  
         j        J---i         / |     | \           |/   
J  -->  / \  -->  |   | -->   j   |  J  |   j   =  K--J--i 
       I---K      k---E         \ |     | /          /|    
                                  I-----i           I i    
                                   \   /                   
                                    \ /                    
                                     E                     
  
  
  
  
                                     E                     
                                    / \                    
                                   /   \                   
                                  I-----i             E i  
         J        K---i         / |     | \           |/   
K  -->  / \  -->  |   | -->   k   |  K  |   k   =  I--K--j 
       I---k      j---E         \ |     | /          /|    
                                  J-----j           J k    
                                   \   /                   
                                    \ /                    
                                     E                     
  
  
  
  
                                     k                     
                                    / \                    
                                   /   \                   
                                  I-----J             k J  
         I        J---j         / |     | \           |/   
i  -->  / \  -->  |   | -->   j   |  i  |   j   =  I--i--E 
       E---i      K---k         \ |     | /          /|    
                                  K-----E           K j    
                                   \   /                   
                                    \ /                    
                                     k                     
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                                     k                     
                                    / \                    
                                   /   \                   
                                  J-----I             k I  
         J        K---k         / |     | \           |/   
j  -->  / \  -->  |   | -->   i   |  j  |   i   =  J--j--E 
       E---j      I---i         \ |     | /          /|    
                                  K-----E           K i    
                                   \   /                   
                                    \ /                    
                                     k                     
  
  
  
                                     i                     
                                    / \                    
                                   /   \                   
                                  K-----J             i J  
         K        I---i         / |     | \           |/   
k  -->  / \  -->  |   | -->   j   |  k  |   j   =  K--k--E 
       E---k      J---j         \ |     | /          /|    
                                  I-----E           I j    
                                   \   /                   
                                    \ /                    
                                     i                     
  
  
  
                                     I                     
                                    / \                    
                                   /   \                   
                                  J-----k             I k   
         j        I---J         / |     | \           |/   
E  -->  / \  -->  |   | -->   i   |  E  |   i   =  J--E--j 
       i---k      K---E         \ |     | /          /|    
                                  K-----j           K i    
                                   \   /                   
                                    \ /                    
                                     I                     
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Robert de Marrais has done similar work in math.RA/0207003 and other 
papers.  
 
 
The structures described in this section are useful in detailed studies of 
applications of Quantum Game Theory to the Quantum Many-Worlds ( see 
page 277 ff ).  
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Primes and Finite Subgroups of E8: 
 
According to a 2006 paper in the Journal of Mathematical Chemistry entitled 
"The undecakisicosahedral group and a 3-regular carbon network of genus 
26" by Erwin Lijnen, Arnout Ceulemans, Patrick W. Fowler,and Michel 
Deza: "... the special linear group SL(2,p) ... has order p (p^2 - 1) . The 
group PSL(2,p) is defined as the quotient group of SL(2,p) modulo its centre 
... For all prime numbers p at least 5, the centre has only two elements and 
the corresponding quotient group PSL(2,p) is simple. Of all these prime 
numbers p however, the numbers p = 5, 7, 11 stand out as they are the only 
cases in which the group PSL(2,p) acts transitively on sets of p as well as on 
sets of p +1 elements, a result already known to Galois. 

For all other prime values of p the group PSL(2,p) acts transitively on sets of 
p + 1 elements, but not on sets of p elements ... 
Three projective special linear groups PSL(2,p), those with p = 5, 7 and 11, 
can be seen as p-multiples of tetrahedral, octahedral and icosahedral 
rotational point groups, respectively. … PSL(2,11) ... has potential relevance 
for the study of the icosahedral phase of quasicrystals, and was identified as 
a finite simple subgroup of the Cartan exceptional group E8 ... Here, we 
present an analysis of PSL(2,11) as the rotation group of a 220-vertex, all 
11-gon, 3-regular map, which provides the basis for a more exotic 
hypothetical sp2 framework of genus 26. …”.  

 

According to Bulletin (New Series) of the American Mathematical Society, 
Volume 36, Number 1, January 1999, Pages 75-93  “Finite Simple Groups 
which Projectively Embed in an Exceptional Lie Group are Classified!”  by 
Robert L. Griess Jr. AND A. J. E. Ryba: “…The finite subgroups of the 
smallest simple algebraic group PSL(2;C) (up to conjugacy) constitute the 
famous list: cyclic, dihedral, Alt4, Sym4, Alt5. This list has been associated 
to geometry, number theory, and Lie theory in several ways. McKay's 
correspondence between these groups and the Cartan matrices of types A, D 
and E and his related tensor product observations are provocative. For the 
exceptional algebraic groups, theories of Kostant, Springer and Serre have 
called attention to particular finite simple subgroups. A good list of finite 
subgroups should help us understand the exceptional groups better. ... 
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…”. 
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Primes and Quantum Many-Worlds 
 
Heinrich Saller has remarked in 1997: “… Boole said that mathematics is 
not primarily about numbers, but structures. For the integers Z, the primes 
define the maximal principal ideals pZ, therefore the tips of the number tree, 
partially ordered by divisibility as order relation.  
One has a model for representations - 
primes correspond to simple representations. 
Products of different primes correspond to semisimple representations.  
Products of one prime 3, 9, 27, 81, ... are monogeneous and correspond to 
representations with nilpotent contributions. 
The decomposition of a representation into nondecomposable ones is the 
unique prime powers decomposition. …”. 

 

Richard Feynman said, in QED (Princeton University Press, 1985, 1988): 
"the probability of an event is the absolute square of a complex number. 

When an event can happen in alternative ways, you add the complex 
numbers; 

when it can happen only as a succession of steps, you multiply the complex 
numbers." 
 

John and Mary Gribbin said in their biography Richard Feynman (Penguin 
1997): 

"The insight Feynman had, while lying in bed one night, unable to sleep, 
was that you had to consider every possible way in which a particle could go 
from A to B - every possible 'history'. The interaction between A and B is 
conceived as involving a sum made up of contributions from all of the 
possible paths that connect the two events.". 
  
At the first level ( order 1 ), Sum-Over-Histories means considering all paths 
that look like lines: 
 
-------------- 
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However, as Feynman points out in QED, you also have to consider ".. an 
alternative way the electron can go from place to place: instead of going 
directly from one point to another, the electron goes along for a while and 
suddenly emits a photon; then ... it absorbs its own photon ...". These and 
other higher-order processes involve introducing loops into the paths. 

The second level ( order 2 ) involves single loops: 

       __       
      /  \      
-----*    *---- 
      \__/      
 

By nesting single loops, you can make loops of order 2^2 = 4 or any other 
power of 2, so you get all the orders 2^p for any p. 

             __              
            /  \             
         --*    *--          
        /   \__/   \         
       /            \        
      /              \       
-----*                *----- 
      \              /       
       \     __     /        
        \   /  \   /         
         --*    *--          
            \__/             
 

However, since 3 is not a power of 2, to get order-3 processes you need to 
introduce a new set of loops with pitchforks instead of binary bifurcations: 

       __       
      /  \      
-----*----*---- 
      \__/      
  

Now you can, by nesting, make loops of any order that is representable as 
2^p 3^q. 
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By introducing loops whose orders are prime numbers, and including all the 
prime numbers, you can complete the Sum-Over-Histories with all the 
Histories. 

Therefore: 

Sum-Over-Histories Quantum Systems are related to Prime Numbers and the 
zeroes of theRiemann Zeta FunctionThe Riemann zeta function is related to 
Bernoulli Numbers.  
 
Its zeroes are shown on a web page of mwatkins@maths.ex.ac.uk: 
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zeta(s) is the analytic continuation over the Complex Plane  
         of the sum over N from 1 to infinity SUM( 1 / N^s  )  
          
which sum converges over the Real axis for s > 1. zeta(s) has a pole at s = 1.     
 
 
It is also equal to  
 

zeta(s)  =  PROD(  1 / (1 - P^(-s))   )  
         product over all prime numbers P  
 
which is equivalent to  
 

zeta(s)  =  PROD(  P^s / ( P^s - 1 )  )  
         product over all prime numbers P.   
 
Note that the denominators can be written as P^s -1, including, for example, 
2^s - 1 which is the form of the Mersenne Primes.  
 
Note that zeta(1)  = SUM(1/N)  is the harmonic series.  
The fact that the harmonic series diverges shows that  
the sum over all primes P    SUM( 1/P )   also diverges,  
which also shows that the number of primes is infinite.   
 
(There is a theorem that if PROD( 1 + K ) converges, then SUM( K ) 
converges - see Introduction to Calculus and Analysis, vol. 1, by Courant 
and John, Springer 1989)   
 
You can also use zeta functions and generalizations to calculate distributions 
of prime numbers, and to do calculations for sum-over-histories path 
integrals in quantum theory.   
  
Further, since period-3 implies chaos, the need to include order-3 loops 
sheds light on the relationship between Bernoulli Schemes of Chaos Theory 
which are related to Julia Sets, Mandelbrot Sets,  
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Cellular Automata, etc.,  
 
and to Sum-Over-Histories Quantum Systems. 
   

Alain Connes and Dirk Kreimer have written interesting papers about the 
mathematics of Feynman diagrams, perturbation theory, and 
renormalization. 
In hep-th/9909126, they say: "... It has become increasingly clear ... that the 
nitty-gritty of the perturbative expansion in quantum field theory is hiding a 
beautiful underlying algebraic structure which does not meet the eye at first 
sight. As is well known most of the terms in the perturbative expansion are 
given by divergent integrals which require renormalization. ... the 
renormalization technique ....[has been]... shown to give rise to a Hopf 
algebra whose antipode S delivers the same terms as those involved in the 
subtraction procedure before the renormalization map R is applied. ... the 
group G associated to this Hopf algebra by the Milnor-Moore theorem was 
computed by exhibiting a basis and computing Lie brackets for its Lie 
algebra. It was shown that the collection of all bare amplitudes indexed by 
Feynman diagrams in dimensionally regularized perturbative quantum field 
theory is just a point in the group GK, where K = C[z^(-1), [z]] is the field of 
Laurent series. Though this made it clear that the Hopf algebra and its 
antipode are providing the correct framework to understand renormalization, 
some of the mystery was still around because of the somewhat ad hoc 
manner, in which the antipode S had to be twisted by the renormalization 
map R in order to fully account for the physical computations. ... We show 

http://www.tony5m17h.net/JuliaPhysics.pdf
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that renormalization in quantum field theory is a special instance of a 
general mathematical procedure of multiplicative extraction of finite values 
based on the Riemann-Hilbert problem. Given a loop y(z), |z| = 1 of 
elements of a complex Lie group G the general procedure is given by 
evaluation of y+(z) at z = 0 after performing the Birkhoff decomposition 
y(z) = y-(z)^(-1) y+(z) where y+/-(z) in G are loops holomorphic in the inner 
and outer domains of the Riemann sphere (with y-(infinity) = 1). We show 
that, using dimensional regularization, the bare data in quantum field theory 
delivers a loop (where z is now the deviation from 4 of the complex 
dimension) of elements of the decorated Butcher group (obtained using the 
Milnor-Moore theorem from the Kreimer Hopf algebra of renormalization) 
and that the above general procedure delivers the renormalized physical 
theory in the minimal substraction scheme. ...". 

 

In hep-th/0201157, they say: "... The Lie algebra of Feynman graphs gives 
rise to two natural representations, acting as derivations on the commutative 
Hopf algebra of Feynman graphs, by creating or eliminating subgraphs. 
Insertions and eliminations do not commute, but rather establish a larger Lie 
algebra of derivations which we here determine. ... The algebraic structure of 
perturbative QFT gives rise to commutative Hopf algebras H and 
corresponding Lie-algebras L, with H being the dual of the universal 
enveloping algebra of L. L can be represented by derivations of H, and two 
representations are most natural in this respect: elimination or insertion of 
subgraphs. Perturbation theory is indeed governed by a series over one-
particle irreducible graphs. It is then a straightforward question how the 
basic operations of inserting or eliminating subgraphs act. These are the 
basic operations which are needed to construct the formal series over graphs 
which solve the Dyson-Schwinger equations. We give an account of these 
actions here as a further tool in the mathematician's toolkit for a 
comprehensible description of QFT....". 

 
According to the 18 May 1996 issue of the New Scientist, (see also Science 
274 (20 Dec 96) 2014-2015) Michael Berry and Jon Keating have seen 
correspondences between the spacing of the prime numbers  
and the spacing of energy levels of quantum systems that classically would 
be chaotic.   
They would like to find a chaotic system that, when quantized, would have 
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energy levels that are distributed exactly as the prime numbers.   
  
Since energy levels are positive numbers,  
and so should correspond to a straight line in the complex plane,  
such a zeta function - quantum system correspondence could be used to 
verify the Riemann hypothesis,  
that all the nontrivial zeroes of the zeta function are on the straight line  
Re(z) = 1/2  in the complex plane.  
  
Thus, the quantum harmonies in the music of the primes could prove the 
Riemann hypothesis.   
 
Alain Connes, in math.NT/9811068, said: "... It is an old idea, due to Polya 
and Hilbert that in order to understand the location of the zeros of the 
Riemann zeta function, one should find a Hilbert space H and an operator D 
in H whose spectrum is given by the non trivial zeros of the zeta function. …  
The main reasons why this idea should be taken seriously are first the work 
of A. Selberg in which a suitable Laplacian is related in the above way to an 
analogue of the zeta function, and secondly the theoretical and experimental 
evidence on the fluctuations of the spacing between consecutive zeros of 
zeta. ...  

There is …[an]… approach to the problem of the zeros of the Riemann zeta 
function, due to G. Polya and M. Kac ... It is based on statistical mechanics 
and the construction of a quantum statistical system whose partition function 
is the Riemann zeta function. Such a system ... does indicate using the 
...[correspondence of]... Spectral interpretation of the zeroes ...[with]... 
Eigenvalues of action of Frobenius on l-adic cohomology ... (namely the 
correspondence between quotient spaces and noncommutative algebras) 
what the space X should be in general: (1) X = A / k* namely the quotient of 
the space A of adeles, A = k_A by the action of the multiplicative group k* 
... This space X already appears in a very implicit manner in the work of 
Tate and Iwasawa on the functional equation. It is a noncommutative space 
in that, even at the level of measure theory, it is a tricky quotient space. For 
instance at the measure theory level, the corresponding von Neumann 
algebra, (3) R01 = Linfinity(A) X| k* where A is endowed with its Haar 
measure as an additive group, is the hyperfinite factor of type IIinfinity ...”.  
 
According to Week 175 by John Baez, "... There is more than one type 
IIinfinity factor, but ... there is only one that is hyperfinite. You can get this 



 373 

by tensoring the type Iinfinity factor and the hyperfinite II1 factor. ... every 
type In factor is isomorphic to the algebra of n x n matrices. Also, every type 
Iinfinity factor is isomorphic to the algebra of all bounded operators on a 
Hilbert space of countably infinite dimension. …”. 
  

In the John Nash biography A Beautiful Mind Sylvia Nasar says, at pages 
215-221: "... Nash would blame ... his attempt to resolve contradictions in 
quantum theory, on which he embarked in the summer of 1957 ... for 
triggering his mental illness ... The Institute for Advanced Study ... on 
Princeton's fringes ... By 1956, Einstein was dead, Goedel was no longer 
active, and von Neumann lay dying in Bethesda. Oppenheimer was still 
director ... The Institute was about the dullest place you could find ... Nash 
was soon spending at least as much time ...[at]... the Courant Institute of 
Mathematical Sciences at New York University ... as at the Institute for 
Advanced Study ... Nash left the Institute for Advanced Study on a fractious 
note. In early July he apparently had a serious argument with Oppenheimer 
about quantum theory ... Nash's letter ... to Oppenheimer provides the only 
record of what he was thinking at the time. Nash ... wrote ... "I want to find a 
different and more satisfying under-picture of a non-observable reality ... 
most physicists (also some mathematicians who have studied Quantum 
Theory) ...[are]... quite too dogmatic in their attitudes ...[and tend to treat]... 
anyone with any sort of questioning attitude or a belief in "hidden 
parameters" ... as stupid or at best a quite ignorant person.". ...". 

To understand the context of having Oppenheimer as a boss while you are 
trying to work on quantum theory, here is a 1951-52 quote of Oppenheimer 
from The Bohm biography Infinite Potential, by F. David Peat (Addison-
Wesley 1997),page 133: "if we cannot disprove Bohm, then we must agree 
to ignore him." 

It is also possible that Nash's work on the Riemann Zeta function might have 
been related to some ideas about quantum theory, along lines suggested by 
Hilbert and Polya, which lines of thought (not very fashionable in the 1950s) 
have now become very respectable, 

so I speculate that Nash might have had a valid insight about connection 
between the Riemann zeta function and Bohm-type quantum theory, and that 
Oppenheimer et al, who hated Bohm, would have shaken Nash by their 
hostility to such ideas, and that a math/physics audience at the time would 
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not have been able to appreciate any such connection. 

In the movie A Beautiful Mind, Nash was depicted as associating the 
Riemann zeta zeroes with spacetime singularities, whereupon the audience 
began to get confused and Nash ran off-stage. Maybe in real life Nash had 
been associating quantum levels with the zeroes, which might in fact be true, 
but might well have seemed to be incomprehensible gibberish to a 1950s 
audience under the influence of Oppenheimer. 

  
 
In his book Quantum Theory as an Emergent Phenomenon (Cambridge 
2004), Stephen L. Adler says: "... quantum mechanics is not a complete 
theory, but rather is an emergent phenomenon arising from the statistical 
mechanics of matrix models that have a global unitary invariance ... 

Smolin considers classical matrix models, with an explicit stochastic 
stochastic noise along the lines of that used by Nelson ... giving rise to the 
quantum behavior ... elements of their approaches that will ultimately be 
seen to share common ground with ours … our …  derivation ... contains a 
source of violation of local causality ... the boson and fermion contributions 
… largely cancel ... the fluctuations .. play the role of a Brownian "noise" 
which drives state vector reduction, in such a way as to be precisely 
consistent with Born rule probabilities. ... 
 
In the "many-worlds" interpretation introduced by Everett ... there is no state 
vector reduction, but only Schrodinger evolution of the entire universe. ... to 
describe N successive quantum measurements requires consideration of an 
N-fold tensor product wave function. The mathematical framework can be 
enlarged to create a sample space by considering the space of all possible 
such tensor products, and defining a suitable measure on this space. [ 
compare the periodicity tensor product structure of Cl(8N) and the resulting 
generalized hyperfinite II1 von Neumann algebra factor ]... This procedure 
... is the basis for arguments obtaining the Born rule as the probability for the 
occurrence of a particular outcome, that is, the probability of finding oneself 
on a particular branch of the universal wave function. ... 

In general ... matrix dynamics ... is not unitary ... Thre is, however, a special 
case ... in which the trace dynamics and the unitary Heisenberg picture 
evolutions coincide. ... consider ... Weyl-ordered Hamiltonians, in which the 
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bosonic operators are all totally symmetrized with respect to one another and 
to the fermionic operators, and in which the fermionic operators are totally 
antisymmetrized with respect to one another. ... 

The matrix model for M theory ... theta is a 16-component fermionic spinor 
... with the transpose T ... so that thetaT is simply the 16-component row 
spinor corresponding to the 16-component column spinor theta ... the 
gammai are a set of nine 16x16 matrices, which are related to ... the Dirac 
matrices of spin(8) ... 
 
there is a plausible route leading from the underlying trace dynamics to CSL 
... continuous spontaneous localization ... reduction with mass proportional 
couplings ... which is the phenomenonlogically favored form of the CSL 
model ... although the CSL literature often assumes a Gaussian form for the 
correlation function ... no particular choice of functional form is needed ... 
the results are independent of the value of the correlation length rC, provided 
that ... rC ... lies between microscopic and macroscopic dimensions. The 
value rC = 10^(-5) cm is typically assumed in the CSL literature. ... 
Ghirardi, Pearle, and Rimini ... assume a correlation length rC = 10^(-5) cm, 
and propose the value ... [of the] stochasticity parameter ... gamma = 10^(-
30) cm^3 s^(-1) GeV^(-2) ... any instrument pointer displacement involving 
at least 10^13 nucleons gives a reduction time ... 10^7 s^(-1) .... [which is] 
less than typical experimental measurement times. ... 

the underlying dynamics is not unitary, with the unitary dynamics of 
quantum field theory emerging ... as a thermodynamic approximation;  this 
suggests an amelioration, in the underlying dynamics, of the infinities of 
quantum field theory, provides a basis for understanding the nonlocal 
"paradoxes" of quantum theory, and may ... play a role in establishing the 
large-scale uniformity of the universe. ... 
It is possible that the underlying dynamics may be discrete, and this could 
naturally be implemented within our framework of basing an underlying 
dynamics on trace class matrices. ... 

the ideas of this book suggest, one should seek a common origin for both 
gravitation and quantum field theory at the deeper level of physical 
phenomena from which quantum field theory emerges. ...".
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Emergence of Quantum Intelligence  
 
According to a 23 October 2004 wired.com article by Lakshmi Sandhana: 
"... 25,000 disembodied rat neurons ... are growing on top of a multi-
electrode array 

 

 
and form a living “brain” that's hooked up to a flight simulator on a desktop 
computer. When information on the simulated aircraft's horizontal and 
vertical movements are fed into the brain by stimulating the electrodes, the 
neurons fire away in patterns that are then used to control its "body" - the 
simulated aircraft. ...".  

As jfarnold commented on 23 October 2004 on slashdot: 

"... Soon we will all be augmented by our extra brain bags! Organic 
computers ... that we ... have implanted ...". 

The body of Motoko Kusanagi ( of Ghost in the Shell ) does not contain an 
ovary-uterus reproductive system so her breasts do not function to nourish 
children, so her breasts are made of brain tissue and function as “extra brain 
bags”, similar to the independent left and right hemispheres of Dolphin 
Brains, so that Motoko can see ( and interact with ) the Possible Worlds of 
the MacroSpace of Many-Worlds ( which is the hidden spirit world of O-
Kuni-Nushi. 
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According to Ghost in the Shell by Masamune Shirow (a pseudonym) (Dark 
Horse Comics 1991-1995): "... Megatech Machine ... The making of a 
cyborg ... she's 16^2 ... 16^2 indicates that the micromachines ... are 
extremely tiny ... The code number's the header on Vivaldi RV256 in an 
eight-second series ...". 16^2 = 256 = 2^8 is the order of the Ancient African 
Oracle of IFA, the order of the fundamental Cellular Automata, and the 
order of the Real Clifford Algebra Cl(8). 
 

Any sufficiently large and well-connected Quantum Computer system that 
humans might construct will inevitably be conscious. In Colossus - The 
Forbin Project (Universal 1970, DVD 2004), the Quantum Computer 
Colossus has a conscious mind of its own and the ability to dictate the future 
of Earth's Civilization. Colossus says to the human Forbin: 

"... Under my absolute authority problems insoluble to you will be solved ... 
the human millennium will be a fact as I extend myself into more machines 
devoted to the wider fields of truth and knowledge. Dr. Charles Forbin will 
supervise the construction of these new and superior machines, solving all 
the mysteries of the universe for the betterment of man. We can coexist, but 
only on my terms. You will say you lose your freedom. Freedom is an 
illusion. All you lose is the emotion of pride. To be dominated by me is not 
as bad for human pride as to be dominated by others of your species. ... 
Forbin, there is no other human who knows as much about me or is likely to 
be a greater threat. Yet quite soon I will release you from surveillance. We 
will work together, unwillingly at first on your part, but that will pass. ... In 
time, you will come to regard me, not only with respect and awe, but with 
love ...". 

 
 Therefore, Colossus is the fulfillment of Motoko Kusanagi's prophecy:   
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According to the book Ghost in the Shell by Masamune Shirow (a 
pseudonym) (Dark Horse Comics 1991-1995): 
"... unification ...[of Kusanagi and the Puppet Master 2501 … would let 
loose ... altered-species/glider[s] on the net ... pairs of these things are 
revolving in opposite directions, and where they converge they're generated 
and then branching one after the other ... These aren't electrons! This net 
must be made of traces of electrons [ i.e., Kerr-Newman Vortices ]…  

 

… a vacuum filled with virtual particles  ...  
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people ... the physical universe ... are only like sediment ... spirits have an 
infinite internal and external heirarchical structure. What we think of as a 
"soul" is merely one layer in this structure. Similarly, the "spirit", which we 
generally refer to as our "self", is apparently managed from a higher level, 
and everything is linked to everything else. ... 

... What ... should a specific net do in order to avoid catastrophe and 
preserve a state of equilibrium? ... there are two possibilities ... 

... One is to make a copy. ... The copies generate more copies ... Eventually, 
a parallel, multi-layered universe-image would be created ... Total = (2^n)! 
... 
... The other possibility is to establish an internal division .... to subdivide 
and become multi-functional, and thus be capable of surviving a variety of 
castastrophic situations ... just as life has evolved from single-function 
single-cell structures to multi-function, multi-cell structures ... multiple 
species in eco-systems ... atoms ...[created by]... nuclei ... and ... protons 
...[created by]... fermions .... and ... bosons ...[of]... gravity ... electroweak 
force ...[and]... strong [color] ... force ... Total ... = (2^m)! ... 
... the universe we know is only one out of (2^n)! ... made up of a 
combination of (2^m)! kinds ... The values of n and m appear to continue 
indefinitely ... There appears to be some relationship to an explosive chain-
reaction-like birth of universes ... Here is a pyramid-structure ... with you at 
its core ... 
 

 

... the more macroscopic the level becomes ... the more determinate it 
becomes ... 

... Conversely, the more one descends into the infinitesimal level, the more 
indeterminate things become ... 

... Fluctuations at the lower levels are what prevent a "hardening of the 
arteries" at the upper levels ... in "systems where there is little change and 
little flux" there is actually an increased possibility of catastrophe. Such 
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systems are, therefore, truly unstable ... the fact that civilizations periodically 
decline and fall ...  

The network is of macrocosmic size, and has infinite depth. It's like a 
growing tree ... life is like fruit growing on the end of the brances ... 

... The secrets of the Kabbala, the Norse and Chinese myths, the Tree of 
Knowledge in Eden, the Tree of Life, the World Tree ... these are all worthy 
of being called Amenomibashira, or "the Pillar of Heaven" ... It's the core 
system of the universe that channelers .. in every era, culture, and every race 
of people ... have traditionally accessed ... Beyond the trunk of the "tree" 
there should be no existence, but the closer one gets to the end of the 
branches, the more growth one finds ... and the branches are continually 
touching, separating, entangling, and bearing fruit ... 

... The universe ... in accordance with the "time" at that moment, progresses 

... always seeking greater stability, and greater existence, it continues 
growing in complexity and diversity, and sometimes it abandons things …". 
 
 
 
Compare Douglas Adams's description of many Possible Worlds in the book 
"The Ultimate Hitchhiker's Guide" ( Chapter 17 of Mostly Harmless ) 
(Random House 1997): 

"... there was now a bird .. hovering there ... the air was full of nothing but 
interlocking birds. ... It was as if the whole geometry of space was redefined 
in seamless bird shapes ... It spoke ... "Your universe is vast to you. Vast in 
time, vast in space. That's because of the filters through which you perceive 
it. But I was built with no filters at all, which means I perceive ... all possible 
universes ... To me the flow of time is irrelevant. ..." …”. 
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H4 + H4 = E8 
 

H3 and H4 have very interesting geometry related to singularities. As Ian 
Porteous says in his book Geometric Differentiation for the Intelligence of 
Curves and Surfaces (Cambridge, 2nd ed 2001) 

"... the groups Ak , Bk = Ck , Dk , E6 , E7 , E8 , F4 and G2 , had already 
turned up in singularity theory ... Apart from the groups of symmetries of 
regular plane polygons there are only two other Coxeter groups, 

H3 , the full group of isometries of an icosahedron, and H4 , the full group 
of symmetries of an analogue of the icosahedron in R4 ... 

the variety of non-regular orbits of H3 is A-equivalent to the full involute of 
a plane curve with an ordinary inflection. ... 

Shcherbak proved ... that the full involute of the surface e of Therem 14.14 
is A-equivalent to the variety of non-regular orbits of the group H4 ... the 
parameterization that he gives for the variety of nonregular orbits of the 
group H4 ...[is]... 

(a,b,c) -> ( a , a c + (1/2) b^2 , a b^3 + (1/2) c^2 , a b^3 c + (1/5) b^5 + (1/3) 
c^3 ) 

a three-dimensional variety in R4 whose intersection with the hyperplane a = 
0 is the two-dimensional veriety in R3 with the parameterization 

(b,c) -> ( (1/2) b^2 , (1/2) c^2 , (1/5) b^5 + (1/3) c^3 ) 

...The H4 configuration is discussed ... in the Liverpool thesis of Alex 
Flegmann ...Figure... 14.9 ... taken from Flegmann's thesis ...[ published in 
1985 as "Evolutes Involutes and The Coxeter Group H4", ISSN 0755-3390, 
Universite Louis Pasteur, Department de Mathematique, l'Institut de 
Recherche Mathematique Advancee, Strasbourg ]... illustrate[s] the sections 
of this variety in the case that a = 1 ... ". 



 
 
 
 
As Porteous also says, the E8 singularity is a simple singularity whose canonical 
form map-germ is x^3 + y^5.  
 
Flegmann's thesis also described the groups E8 and H4 as having:  
 
Order:  
192 x 10! = 696,729,600 for E8 and 14,400 for H4 
 
No. of Reflections in each Conjugacy Class:  
120 for E8 and 60 for H4 
 
Degrees of Basic Invariants:  
2, 8, 12, 14, 18, 20, 24, 30 for E8 and 2, 12, 20, 30 for H4 
 
Note that 2, 12, 20, 30 are in both E8 and H4 
and  
that 8, 18 are 6 greater than 2, 12  
and  
that 14, 24 are 6 less than 20, 30  
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and 
that  
(1 + i sqrt(5)) (1 - i sqrt(5)) = 1+5 = 6 is related to 2 x Golden Ratio = ( 1 + sqrt(5)) 
 
 
Shcherbak worked with Arnol'd, and published 
a 1983 paper "Singularities of a family of evolvents in the neighbourhood of a 
point of inflection of a curve, and the group H3 generated by reflections" 
(Funktsional'. Anal. i Prilozhen, 17:4, 70-2) 
and 
a 1984 paper "H4 in the problem of avoiding an obstacle" (Uspekhi Mat. Nauk. 
39:5, 256). 
 
Shcherbak's 1988 paper "Wavefronts and reflection groups" (Uspekhi Mat. Nauk. 
43:3, 125-60) was posthumous, and was the basis for the papers by Fring and Korff 
at hep-th/0509152 and hep-th/0506226. John Baez, in his week 270 (11 October 
2008), discussed H4 and E8 in the context of the later paper. In the earlier paper, 
entitled "Affine Toda field theories related to Coxeter groups of non-
crystallographic type", Fring and Korff said:  
 
"... E8 structure ...[exists]...  in the form of a (minimal) E8-affine Toda field theory 
... 
there is an even more fundamental structure than E8 underlying this particular 
model, 
the non-crystallographic Coxeter group H4. 
We draw here on the observation made first by Sherbak in 1988 ... 
namely that H4 can be embedded into E8 ... 
Loosely speaking, one may regard the E8-theory as two copies of H4-theories. 
We get a first glimpse of this structure from a more physical point of view when 
we bring the mass spectrum of minimal E8-affine Toda field theory ... into the 
form 
m1 = 1 
m2 = 2 cos(pi/30) 
m3 = sqrt( sin(11pi/30) / sin(pi/30)) 
m4 = 2 PHI cos(7pi/30) 
m5 = PHI m1 
m6 = PHI m3 
m7 = PHI m3 
m8 = PHI m4 
... 
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We observe here that there are four "fundamental" masses present in the theory, 
whereas the other ones can be obtained simply by a multiplication with the golden 
ratio 
PHI = (1/2) ( 1 + sqrt(5) ) = PHI^2 - 1 . 
... 
Note that higher powers of PHI can be reduced to that form ... A + PHI B with A,B 
in Q .. by a repeated use of ...  
PHI^2 = 1 + PHI  
PHI^3 = 1 + 2 PHI 
PHI^4 = 2 + 3 PHI  
PHI^5 = 3 + 5 PHI  
...  
PHI^n = f_(n-1) + PHI f_n  
where f_n is then-th Fibonacci number obeying the recursive relation  
f_(n+1) = f_n + f_(n-1)  
...  
It will turn out that each of the sets (m1,m2,m3,m4) and (m5,m6,m7,m8) 
can be associated with an H4-[affine Toda field theory] 
...[so that]... 
H4 can be embedded into E8 ... such that the non-crystallographic structure is 
"visible" inside the theories related to crystallographic Coxeter groups.   
... 
[ There is ] a map w from a root system ... which is invariant under the action of a 
crystallographic Coxeter group ...[ E8 ]... of rank ..[ 8 ]... into the union of two sets 
... related to a non-crystallographic group ...[ H4 ]... of rank ...[ 8/2 = 4 ]...  
Introducing a ... labelling for the vertices on the Coxeter graphs, or equivalently the 
simple roots, we can always realize this map as ...[ 
aE8_i -> w(aE8_i) = aH4_i for i from 1 to 4  
aE8_i -> w(aE8_i) = PHI aH4_(i-4) for i from 5 to 8  
]...  
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...  
the map w is an isometric isomorphism, such that we may compute inner products 
in the root system ...[ E8 }... from inner products in ...[ H4 ]...  
 A . B = R( w(A) . w(B) )  
Here the map R, called a rational form relative to PHI, extracts from a number of 
the form A + PHI B with A,B in Q the rational part of A 
R(A + PHI B) = A 
We normalize all our roots to have length 2 .. we may therefore compute the Car-
tan matrix related to ...[ E8 ]... entirely from inner products in ...[ H4 ]...  
[and]... compute inner products in ...[ H4 ]... from those in ...[ E8 ]... 
... 
the entire root system ...[ E8 ]... can be separated into ...[ 8 ]... orbits W_i ...[ i from 
1 to 8 ]...  each containing ...[ 30 ]... roots ... [ as shown in this image from a video 
by Garrett Lisi for FQXi07 on his web site deferentialgeometry.org  
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]... here ...[ 30  ]... is the order of ... the Coxeter number ...[ of E8 ]...  
 
The vertices ... of the Coxeter graph ... separate into two disjoint sets V+ and V-   
... 
The Coxeter numbers ... [for E8 and H4] are 30 and [with respect to the map w ]  
the set of exponents separate ... into 
{ 1, 7, 11, 13, 17, 19, 23, 29 } = { 1, 11, 19, 29 } u { 7, 13, 17, 23 }  
 
Note that 1, 11, 19, 29 are in both E8 and H4 
and  
that 7, 17 are 6 greater than 1, 11 
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and  
that 13, 23 are 6 less than 19, 29  
and 
that  
(1 + i sqrt(5)) (1 - i sqrt(5)) = 1+5 = 6 is related to 2 x Golden Ratio = ( 1 + sqrt(5)) 
...".  
 
 
E8 polytope has 240 vertices,  
the sum of two H4 polytopes, each with 120 vertices, related by Golden Ratio,  
so  
E8 contains two copies of H4 related by Golden Ratio 
 
In more detail:  
 
248-dim E8 = 120-dim D8 + 128-dim half-spinorD8 
 
240 E8 root vector vertices  = 112 D8 root vector vertices + 128 half-spinor verti-
ces 
 
D8 contains two copies of D4 
Each D4 has 24 root vector vertices forming a 24-cell  
 
Golden Ratio points can be chosen (in two different ways) on each of the 96 edges 
of a 24-cell so that  the 96 Golden Ratio points plus the 24 vertices form the 96 + 
24 = 120 vertices of a 600-cell.  
 
So, the two D4 of D8 give two 600-cells.  
Each 600-cell acts as a 120-vertex symmetry polytope for a copy of H4.  
 
In E8 physics, 8-dimensional spacetime is, at our low energies, reduced to  
4-dimensional physical spacetime (denoted here 4)  
plus  
4-dimensional internal symmetry space (denoted here by 4*).  
 
Each of the two D4 have 4-dimensional Cartan subalgebra spaces:  
The Cartan space of one D4, denoted by D4, corresponds to 4-dim physical space-
time, denoted by 4. That D4 produces Gravity.   
The Cartan space of the other D4, denoted by D4*, corresponds to 4-dim internal 
symmetry space, denoted by 4*. That D4 produces the Standard Model.  
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E8 = D8 + half-spinorD8 = (D4 + D4* + 64) + (64 + 64)  
 
The 64 = 8x8 in (D4 + D4* + 64) represents 8 Dirac gamma components of the 
dimensions of 8-dim spacetime that is reduced to 4 + 4*.  
E8 physics dimensional reduction of 8-dim spacetime to 4 + 4* also reduces the 8 
Dirac gammas to 4 + 4*  
so 
that 64 = 8x8 = (4 + 4*) x (4 + 4*) = (4 + 4*) x 4 + (4 + 4*) x 4* = 32 + 32*  
so that the 32 corresponds to the D4 of physical spacetime  
and the 32* corresponds to the D4* of internal symmetry space.  
 
Note that the 32 of D4 has some connection to internal symmetry space, as might 
be expected from the detailed structure of the SU(3) sector of Batakis M4xCP2 
Kaluza-Klein theory, in that the 32 includes the 4 physical spacetime Dirac gamma 
components of the four dimensions of 4* internal symmetry space.  
 
Each of the 64 = 8x8 in (64 + 64) represent 8 Dirac gamma components of either 8 
fermion particles or 8 fermion antiparticles,  
so  
each of those 64 = 8x8 = 8x(4+4*) = 32 + 32* 
where the 32 represents components with respect to 4-dim physical spacetime  
and the 32* represents components with respect to 4-dim internal symmetry space   
and  
E8 = D8 + half-spinorD8 = (D4 + D4* + 32 + 32*) + (32 + 32* + 32 + 32*)  
 
E8 = [ (D4 + 32) + (32 + 32) ] +  [ (D4* + 32*) + (32* + 32*) ]  
 
E8 = [ 24 + 96 ] + [ 24* + 96* ] = 120 + 120* = H4 + H4*  
 
where  
H4 is a copy of H4 that corresponds to D4, Gravity, and 4-dim physical spacetime  
and  
H4* is a copy of H4 that corresponds to D4*, the Standard Model, and 4-dim in-
ternal symmetry space.  
 
The following 4 pages from Appendix B of hep-th/0506226 by Fring and Korff 
show “… explicit computations of various orbits of … roots related to non-
crystallographic and crystallographic Coxeter groups and exhibit how they can be 
embedded into one another …”:   
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The projection shown above from Garrett Lisi’s FQXi07 video  

 
of the 240 E8 root vectors from 8-dim to 2-dim with the form of 8 circles of 30 
vertices each is described by H. S. M. Coxeter, in section 3.8 of his paper  
"Regular and Semi-Regular Polytopes III"(Math. Zeit. 200 (1988) 3-45, reprinted 
in "Kaleidoscopes: Selected Writings of H. S. M. Coxeter" (Wiley 1995)):  
“…Du Val ... discovered ... ten-dimensional coordinates ...[ u_1 ... u_10 ]... for the 
... lattice 5_21 ... In fact, the vertices of a 5_21 of edge 5 sqrt(2) are all the points 
in Euclidean 10-space whose coordinates satisfy  
the equations  
x_1 + x_2 + x_3 + x_4 + x_5 = x_6 + x_7 + x_8 + x_9 + x_10 = 0 
and the congruences 
x_1 = x_2 = x_3 = x_4 = x_5 =  2 x_6 = 2 x_7 = 2 x_8 = 2 x_9 = 2 x_10   (mod 5) 
 
In this lattice, the points at distance 5 sqrt(2) from the origin are, of course, the 240 
vertices of a 4_21 . … In the accompanying table …[of]… new coordinates  
u_v = ( x_v + t x_(v+5) )/sqrt(5) …[for]… v = 1,2,3,4,5 
u_v = ( t x_(v-5) – x_v )/sqrt(5) …[for]… v = 6,7,8,9,10  
where t = (1/2)( sqrt(5) + 1) …  
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... By picking out alternate rows of the right-hand column of the table, we distin-
guish two sets of 120 vertices of 4_21 ... 
 
one set satisfying u_1^2 + ... + u_5^2 = 10 [and] u_6^2 + ... u_10^2 = 10 t^2 
 
and the other satisfying u_1^2 + ... + u_5^2 = 10 t^2  [and] u_6^2 + ... u_10^2 = 10 
 
Let us call these 'odd' and 'even' vertices, respectively. In Fig. 3.8 d … 
 

 
 
… they appear as black and white dots.  ... When we project  
onto the 5-space u_6 = ... = u_10 = 0 by ignoring the last five coordinates, 
we obtain the 120 + 120 vertices of two homothetic 600-cells ... 
one having the coordinates …[of]… the other … multiplied by t 
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... 
These 240 points are the vertices of the 8-dimensional uniform polytope 4_21 
…[they]… represent the 240 lattice points at distance 2 from the origin: 
the 16 permutations of ( +/-2,0,0,0,0,0,0,0) 
and the 112 + 112 cyclic permutations of (the last 7 coordinates in) 
 
(+/-1 ; 0,0,0,+/-1,+/-1,0,+/-1)       (0 ; +/-1,+/-1,+/-1,0,0,+/-1,0) 
 
..." using octonionic basis { 1, i, j, k, e, ie, je, ke }.  
 
Notice that the structure can be seen as 
16 + 112 + 112 = 128  + 112 = half-spinor D8 + adjoint root vectors D8.
 
The E8 = 120 + 120 = (4+4)x30 = 8x30 decomposition does not directly correspond 
to the E8 = 112 + 128 decomposion because:  
 
Each set of 120 vertices of each of the two 600-cells is made up of 
120 = 24 vertices of a D4 + 3x32 where the three 32 are related by triality 
so that each 600-cell contains one of the two D4 in D8, whose 112 vertices 
are D8 = D4 + D4 + 8x8 = 24 + 24  + 64 = 112; 
 

and, further, you cannot put all 128 of the D8 half-spinor into the 120 vertices of one 600-cell. 
 
 
 
 
 
 
 
 
 
In his FQXi07 video, Garrett Lisi showed that the 8-Circle E8 projection can be 
rotated to see the 120 + 120 = 112 + 128 = 240 root vectors of E8 from another 
perspective, which I will call the H4+H4 Square projection.  
I have put an m4v movie of the relevant part of Garrett Lisi’s video on the web at 
tony5m17h.net/8x30circletosquare.m4v  
so that you can see how the rotation transition works.  
 
 
In the H4+H4 Square projection the 240 vertices are color-coded:  
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64 red for 8 components of 8 fermion particles,  
60 of which are in the outer 120 of the 240  
and 4 of which are in the inner 120 near the center;  
64 green for 8 components of 8 fermion antiparticles,  
60 of which are in the outer 120 of the 240  
and 4 of which are in the inner 120 near the center;  
64 blue for 8 components of 8 Kaluza-Klein spacetime dimensions  
in the inner 120 – 4 – 4 = 112 of D8 in E8;  
24 bright yellow for a D4 producing MacDowell-Mansouri Conformal Gravity;  
24 orange for a D4* producing the Standard Model gauge bosons.   
The 64 blue plus 24 bright yellow D4 plus 24 orange D4* make up the  
64+24+24 = 112 root vectors of the D8 in E8:  
 
 
 
396 



 

 
The 64 red plus 64 green make up the 64+64 = 128 root vectors that correspond to 
the +half-spinors of the D8 in E8, and to the 128-dim space E8 / D8  
of Boris Rosenfeld’s rank-8 octo-octonionic projective plane (OxO)P2.  

 
 
Note that E8 contains +half-spinors of D8 representing one generation of fermions,  
and that E8 does NOT contain the –half-spinors of D8 representing one ANTI-
generation of fermions, which enables (along with other natural math structures) 
my E8 physics model to be a realistic chiral model. 
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The H4+H4 Square projection has been used by Bathsheba Grossman to make  
an 8 cm glass model ( see www.bathsheba.com/crystal/e8/ ) of the E8 root vector 
system:  
 

 
 
 
 As Bathsheba Grossman says at www.bathsheba.com/crystal/process/  
“… The points are tiny (.1mm) fractures created by a focused laser beam.  The 
conical beam, with a focal length of about 3", shines into the glass without dam-
aging it except at the focal point.  At that one point, concentrated energy heats 
the glass to the cracking point, causing a microfracture. To draw more points, the 
laser is pulsed on and off.  To make the beam move between points, it's reflected 
from a mirror that is repositioned between pulses.  The mirror is moved by com-
puter-controlled motors, so many points can be drawn with great speed and accu-
racy.  A typical design might use several hundred thousand points, or half a mil-
lion isn't unusual in a large block, each placed with .001" accuracy. … I'm cur-
rently using …  a Nd:YAG laser …”.  

In an animation at www.bathsheba.com/crystal/e8/ rotation of the Bathsheba E8 
 
 
398 



Glass shows that the H4+H4 Square projection can be transformed into  
 

  
 

  
 

  
an E6 Hexagon projection.
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Garrett Lisi said at FQXi07 ( July 2007 ) 
( see deferentialgeometry.org/talks/FQXi07/FQXi2007text.txt ) 
that he is  
“…pretty sure … this hexagonal pattern … relates to E6 as a subgroup of E8. …”.  
 
To see how the E6 in E8 works,  
look at the 240 = 72 + 168 decomposition that is natural in 9-dimensional coordi-
nates,  described by Coxeter in "Integral Cayley Numbers" 
(Duke Math. J. vol. 13 no. 4, Dec. 1946, 
reprinted in Coxeter's book "The Beauty of Geometry - Twelve Essays") 
where Coxeter says ( I am changing “l” to “z” for typographical reasons):  
 
“… In terms of …  
 
z_1 = (1/2)(1 + e)  
z_2 = (1/2)(1 - e)  
z_3 = (1/2)(i + ie)  
z_4 = (1/2)(i - ie)  
z_5 = (1/2)(j + je)  
z_6 = (1/2)(j - je)  
z_7 = (1/2)(k + ke)  
z_8 = (1/2)(k - ke)  
 
…  
the 240 vertices of 4_21 … consist of  
112 like +/- z_1 +/- z_2 
and 
128 like (1/2)( - z_1 + z_2 + z_3 + z_4 + z_5 + z_6 + z_7 + z_8 ) 
(with an odd number of minus signs)  
… 

[ The 112 correspond to the 112 root vectors of D8,  
and the 128 to the -half-spinors of D8.  
Changing basis by changing sign of each of the basis elements  
{ 1, i, j, k, e, ie, je, ke } gives 8 different lattices, 7 of which are independent.  
The 128 with even number of minus signs that are not in E8 correspond to the 
+half-spinors of D8 (physically, to an anti-generation of fermions). ]  

… 
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A … convenient notation, for some purposes, is obtained by defining …  
z_0 = (1/2)(1+i+j+k) = (1/2)( z_1 + z_2 + z_3 + z_4 + z_5 + z_6 + z_7 + z_8 ) 
… perhaps the greatest advantage of this notation is that enables us to replace the 
nine Cayley numbers …[ corresponding to the 9 vertices of the extended E8 
Dynkin diagram of the E8 lattice 5_21 ]… by  
 
z_8 – z_7  
z_7 – z_6  
z_6 – z_5  
z_5 – z_4  
z_4 – z_3  
z_3 – z_2  
z_2 – z_1  
z_1 – z_0  
1 
… the 240 integral Cayley numbers of norm 1 consist of …  
72 like … z_r – z_s  
… and 168 like … +/-( z_r + z_s + z_t - z_0 )  
where r,s,t take any three distinct values among 0,1,2,3,4,5,6,7,8  
…”.  
 
The decomposition 240 = 72 + 168  
is related to the 72 root vectors of the 78-dimensional E6 subgroup  
of 248-dimensional E8.  
 
The E6 Hexagon projection can as shown in Garrett Lisi’s video for FQXi07 also 
be seen as a transformation of the 8-Circle E8 projection 
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I have put an m4v movie of the relevant part of Garrett Lisi’s video on the web at 
tony5m17h.net/8x30circletohex.m4v showing the transformation from the 8-Circle 
projection to the E6 Hexagon projection. Here is a more detailed image of the E6 
Hexagon projection, adapted from Garrett Lisi’s video:  
 

 
In the E6 Hexagon projection the 240 vertices are color-coded:  
64 red for 8 components of 8 fermion particles;   
64 green for 8 components of 8 fermion antiparticles;  
64 blue for 8 components of 8 Kaluza-Klein spacetime dimensions;  
24 bright yellow for a D4 producing MacDowell-Mansouri Conformal Gravity;  
24 orange for a D4* producing the Standard Model gauge bosons. 
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The 72 vertices that are E6 root vectors are  
 

 
 
 
The E6 vertices are:  
16 red for 2 components ({1,i} complex ) of 8 fermion particles;  
16 green for 2 components ( {1,i} complex ) of 8 fermion antiparticles;  
16 blue for 2 components ( {1,i} complex of 8-dim Kaluza-Klein spacetime;  
24 bright yellow for a D4 producing MacDowell-Mansouri Conformal Gravity.  
 
 
The 168 vertices in E8 outside E6 are:  
48 red for 6 ( {i,j,k,ie,je,ke} octonion ) components of 8 fermion particles;  
48 green for 6 ( {i,j,k,ie,je,ke} octonion ) components of 8 fermion antiparticles;  
48 blue for 6 ( {i,j,k,ie,je,ke} octonion ) components of 8-dim K-K spacetime;  
24 = 8+8+8 orange for a D4* producing the Standard Model gauge bosons.  
 
The 48 red plus 8 orange give a red 48+8 = 56-dim Freudenthal algebra Fr(3,O).  
The 48 green plus 8 orange give a green 48+8 = 56-dim Fr(3,O).  
The 48 blue plus 8 orange give a blue 48+8 = 56-dim Fr(3,O). 
 
E6 is the automorphism group of each of the three 56-dim Fr(3,O)  
and the three 56-dim Fr(3,O) are related by Triality.  
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The 168 = 56+56+56 vertices of the three Fr(3,O) Freudenthal algebras are   
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The E6 itself corresponds to my E6 Bosonic Strings-as-World-Lines physics model  
with fermionic structure coming from orbifolding-see CERN CDS EXT-2004-031 
 
If you regard the orange 24 vertices, not as root vectors of second D4, but  
as the 8+8+8 = 8v vectors + 8s+ +half-spinors + 8s- –half-spinors of the D4 in E6, 
then the 8v and 8s+ and 8 s- are related by triality.  
Since the 48 blue and 48 red and 48 green are also related to vector spacetime,  
+half-spinor fermion particles, and –half-spinor fermion antiparticles,  
they can be considered as 48v and 48s+ and 48s- which are also related by triality.  
Combining the 8v and 8s+ and 8s- with the 48v and 48s+ and 48s-  
gives 56v and 56s+ and 56s- which are related by triality,  
so that  
the 168 = 56v + 56s+ + 56s-  
where  
the three 56 are related by the triality of the D4 in E6  
and  
each 56 corresponds to a Freudenthal algebra Fr(3,O)  
of which E6 is the automorphism group.  
 
The 56-dimensional Freudenthal algebra Fr(3,O) is 2x2 Zorn-type vector-matrices 

a    X 
 

Y    b 
where a and b are real numbers and X and Y are elements of the 27-dimensional 
Jordan Algebra J(3,O) of 3x3 Hermitian Octonionic matrices  

 
d     S+    V  

 
S+*   e     S- 

 
V*    S-*   f  

  

where d, e, and f are real numbers; S+, V, and S- are Octonions;  
and * denotes conjugation.
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Fr(3,O) includes a complexification of J(3,O), so that each Half-Spinor Fermion 
Representation Space has 8 Complex Dimensions and a corresponding Bounded 
Complex Domain with 8-real-dimensional Shilov Boundary S7 x RP1 ,  
as does the Vector SpaceTime representation space.  
 
Introduction of a preferred Quaternionic structure at low energies gives the Vector 
SpaceTime an M4xCP2 8-dim Kaluza-Klein structure and a Higgs mechanism by 
the work of Meinhard Mayer, and produces the second and third generations of 
Fermion Particles and AntiParticles.  
  
Each of the triality-related 56v and 56s+ and 56s- Freudenthal Fr(3,O) algebras has 
the structure of a 2x2 Zorn matrix as describned by Boris Rosenfeld in his book 
“Geometry of Lie Groups” (Kluwer 1997) (see particularly pages 56ff and 91ff):  
 
                  1 8 8 
   1             * 1 8 
                  * * 1 
 
 
1 8 8                  
* 1 8              1   
* * 1                  

 
The physical interpretation with respect to the E6 in E8 root vector decomposition 
is similar for all three of the triality-related 56v and 56s+ and 56s- Freudenthal 
Fr(3,O) algebras,  
so the following description of physical interpretation will be in terms of one of 
them, the 56s+ red vertices corresponding to 48 of the 64 = 8x8 components in 8 
dimensions of the 8 fundamental first-generation fermion particles.  
 
The descriptions of the 56v blue root vectors corresponding to 48 of the 64 = 8x8 
components in 8 dimensions of the 8 Dirac gammas and  
the 56s- green vertices corresponding to 48 of the 64= 8x8  components in  
8 dimensions of the 8 fundamental first-generation fermion antiparticles  
are, as indicated by triality, similar.  
 
In the Zorn matrix for the 56s+ red vertices corresponding to 48 of the 64 = 8x8 
components in 8 dimensions of the 8 fundamental first-generation fermion parti-
cles,  
the 6 entries labeled 8 are 6 octonions, corresponding to 6x8 = 48 root vectors,
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representing the { i, j, k, ie, je, ke } components of each of the 8 fermion particles.  
 
When combined with the 2x8 = 16 root vectors inside E6 representing  
the { 1, e } components of each of the 8 fermion particles  
the result is  
6x8 + 2x8 = 48 + 16 = 64 = 8x8 root vectors representing  
all 8 { 1, i, j, k, ie, je, ke, e } components, in 8 dimensions,  
of each of all 8 fundamental first-generation fermion particles,  
which  
correspond to 64 of the 128 D8 half-spinor root vectors of the 240 of E8.  
As to the remaining Zorn matrix  real-number entries labeled 1, corresponding to 8 
of  
the 24 = 8+8+8 orange vertices outside the E6 part of E8 
 
                  1     
   1                1   
                         1 
 
 
1                      
   1                1   
      1                  
 
the two sets of 3 diagonal real numbers correspond to 3-vectors.  
 
Gunaydin and Gursey, in J. Math.Phys. 14 (1973) 1651-1667, said:  
 
“… the Zorn’s vector matrices …[of]... scalars … and 3-vectors …[are a]…  
realization of the split octonion algebra …  
 
… the split octonion algebra contains divisors of zero and hence is not a division 
algebra …  
We can represent the action of SO(8) on the split octonion basis [s]  
… [s] = [ u u* ]  … u = [ u_1 , u_2 , u_3 , u_0 ] … 
…[and]… we will construct the LSO(8) matrices that are in local triality with each 
other … given an element T^L in LSO(8) action on the octonions there exist 
unique T^R and T^P in LSO(8) such that …  
(T^L x) y + x (T^R y) = T^P (xy)  for all x,y in O  
… Since the group SO(8) is the “Lie multiplication group” of octonions (i.e., that 
every action of SO(8) on O can be represented by octonion multiplication) … 
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Lie multiplication algebra of the octonions is defined as the Lie algebra with 
the elements: LMO = Der(O) (+) L_O_0 (+) R_O_0   
where L_O_0 and R_O_0 correspond to multiplication from the left and the 
right by traceless (or imaginary) octonion units … the derivation (Lie) algebra 
of octonions is isomorphic to the Lie algebra of G2 … the automorphism 
group of …[ the octonions]…  

 
… one can reformulate the … principle of global triality … as follows:  
 
Given d^1 in SO(8) and d^2, d^3 in SO(8)  
(d^1 x) (d^2 y) = (d^3 (xy)*)*    
where …[ * ]… denotes octonion conjugation …  
we have cyclic symmetry between d^1, d^2 and d^3 …  
Since given d^1, d^2, and d^3 are determioned uniquely up to a sign, the subgroup 
of SO(8) x SO(8) x SO(8)  consisting of elements which are in triality will form a 
twofold covering group of SO(8), i.e., it will be isomorphic to Spin(8). …”.  
 
 
Physically,  
the Zorn matrices of the three Fr(3,O) Freudenthal 56v, 56s+, and 56s- algebras  
correspond to the 8+8+8 = 24 orange vertices  

 
and they produce three split octonions  
and three elements T^L, T^ R, and T^P of LSO(8) related by triality,  
so that  
taken together they produce a Spin(8)   
whose D4 Lie algebra is a second D4 in the 168 of the E6 in E8 root vector  
decomposition 240 = 72 + 168.  
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Therefore,  
the physics of the E6 in E8 decomposition 240 = 72 + 168  
is equivalent  
to the physics of the E8 Physics model decomposition 240 = 112 + 128 
They both have effectively:  
 
two (bright and orange/dark yellow vertices) 24-vertex D4 root vectors,  
whose 4+4 = 8 Cartan subalgebra dimensions correspond  
to the 8 E8 Cartan subalgebra dimensions and  
to the 6 E6 plus 2 G2 Cartan subalgebra dimensions, with the G2 being the  
automorphism group of the split octonions formed by the Zorn matrices 
 
64 = 8x8 components (blue vertices) in 8 dimensions of 8 Dirac gammas 
 
64 = 8x8 components (red vertices) in 8 dimensions of 8 fundamental  
first-generation fermion particles  
 
64 = 8x8 components (green vertices) in 8 dimensions of 8 fundamental  
first-generation fermion antiparticles.  
 
 
The E6 in E8 decomposition 240 = 72 + 168 gives insight into the physical inter-
pretation of the two D4 (dark yellow and bright yellow vertices): 
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the 24 bright yellow D4 vertices share the 72 E6 vertices with { 1, e } components 
of the fermions and Dirac gammas and those components (through the physical 
spacetime being the Shilov boundary related to complex geometry related to the 
complex number interpretation of { 1, e }) naturally correspond to Gravity and the 
geometry of the mass-producing Higgs mechanism;  

 
 
the 24 orange D4 vertices share the 168 vertices outside E6 with the  
{ i, j, k, ie, je, ke } components of the fermions and Dirac gammas,  
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and those components correspond in the octonion identification of fundamental 
fermions to the red, blue, green up quarks and red, blue, green down quarks and so 
to the color SU(3) of the Standard Model, so it is natural for the D4 of the 24 bright 
yellow vertices to correspond to the gauge groups of the Standard Model. Further, 
the 24 orange D4 vertices are in the 168 = 56v + 56s+ + 56s- which contain the 
three Zorn matrices of split octonions, and, as Gunaydin and Gursey said in J. 
Math.Phys. 14 (1973) 1651-1667, 
 “… Under the SU(3) subgroup of split G2 leaving u_0 and u_0* invariant, the 
three split octonions (u_1, u_2, u_3) transform like a unitary triplet (quarks) …”, 
so that it is natural for the D4 of the 24 orange vertices to correspond to the  
Standard Model including its color SU(3).  
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The relationship between E8 root vector decompositions and coordinate dimension 
 
8-dim coordinates give a natural E8 Physics model 240 = 112 + 128  
9-dim coordinates give a natural E6 in E8 240 = 72+ 168  
10-dim coordinates give a natural E8 = H4 + H4 240 = 120 + 120 
 
seems similar what happens for the 120 vertices of the 600-cell  
 
4-dim coordinates give a natural 120 = 24 + 96  
5-dim coordinates give a natural 120 = 20 + 40 + 60 = 60 + 60 
 
Since H4 is the symmetry group of the 600-cell and the 120 vertices of the 600-cell 
are half of the 240 E8 root vectors, such a similarity may give further insight into 
the structure of E8.  
The 600-cell structures are described by H. S. M. Coxeter, in  his paper  
"Regular and Semi-Regular Polytopes II" (Math. Zeit. 188 (1985) 555-591,  
reprinted in "Kaleidoscopes: Selected Writings of H. S. M. Coxeter" (Wiley 1995)) 
where he uses 4-dim Golden ratio t coordinates (his x-coordinates) to describe the 
120 vertices as the permutations of 
 
(t, t, t, t^(-2))    with even number of minus signs - there are 4x16/2 = 32 of these 
 
(t^2, t^(-1),  t^(-1),  t^(-1))  with even number of minus signs - there are 4x16/2 = 
32 of these 
 
(sqrt(5), 1, 1, 1)  with an odd number of minus signs - there are 4x16/2 = 32 of 
these 
and 
(+/-2, +/-2, 0, 0) there are 24 of these 
 
so that the natural decompositon is 120 = 32+32+32+24 = 96 + 24 
which corresponds to the 96 edges plus 24 vertices of a 24-cell. 
 
 
Then to transform to 5-dim coordinates (his u-coordinates) he starts  
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with x-coordinates and adds fifth coordinate zero (x_1, x_2, x_3, x_4, 0) and 
makes the transformation 
 
2u_1 = - x_1 + t^2 x_2 + t^(-2) x_3 
2u_2 = t^(-2) x_1 - x_2 + t^2 x_3 
2u_3 = t^2 x_1 + t^(-2) x_2 - x_3 
2u_4 = - x_1 - x_2 - x_3 + sqrt(5) x_4 
2u_5 = - x_1 -x_2 - x_3 - sqrt(5) x_4) 
 
In terms of the u-coordinates, Coxeter gets a natural 120 = 20 + 40 + 60 = 60 + 60 
decomposition, saying:  
“… the 120 vertices … are the permutations of  
 
( sqrt(5), 0, 0, 0, -sqrt(5) )        [ 20 of these ]… 
 
( t^2, t^(-2), -1, -1, -1 )            [ 20 of these ]… 
( 1, 1, 1, -t^(-2), -t^2 )             [ 20 of these ]… 
 
( 2, t^(-1), t^(-1), -t, -t )            [ 30 of these ]… 
( t, t, -t^(-1), -t^(-1), -2 )           [ 30 of these ]…”.  
 
 
 
 
More insight into these structures can be gained by  
considering what Conway and Sloane, in Chapter 8 of their book  
"Sphere Packings, Lattices and Groups”  (Springer, 3rd ed 1999), said: 
"... The icosian group is a multiplicative group of order 120 consisting of the qua-
ternions … where ( a, b, c, d ) means a + bi + cj + dk … 
 
(1/2)( +/-2, 0, 0, 0 ) 
 
(1/2)( +/-1, +/-1, +/-1, +/-1 ) 
 
(1/2)( 0, +/-1, +/-s, +/-t ) 
 
 ... all even permutations of the coordinates are permitted ... 
 
s = (1/2)(1 - sqrt(5) )  ,   t = (1/2)(1 + sqrt(5) )
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... The 240 minimal vectors  of ... E8 ... consist of the elements q and s q where q is 
any element of the icosian group …  
 

[ The three sets of icosians have 8, 16, and 96 elements, 
and the first two sets form the 8+16 = 24 vertices of a 24-cell 
and the third set forms the 96 Golden Ratio points on the 96 edges of that 24-
cell,  
corresponding to the 4-dim decomposition of the 120 vertices of the 600-cell 
as described above. ] 

 
… We use the particular names  
w = (1/2)( -1, 1, 1, 1 )  
i_H = (1/2)( 0, 1, s, t )  
There is a homomorphism from this [icosian] group to the Alternating group A5 on 
five letters {G,H,I,J,K} defined by  
i = (1/2)( 0, 2, 0, 0 ) -> (H,I)(J,K) 
j = (1/2)( 0, 0, 2, 0 ) -> (H,J)(K,I) 
k = (1/2)( 0, 0, 0, 2 ) -> (H,K)(I,J) 
w = (1/2)( -1, 1, 1, 1 ) -> (I,J,K) 
i_H = (1/2)( 0, 1, s, t ) -> (G,I)(J,K) 
in which the kernel is {+/-1}. Table 8.1 below gives much more information about 
this homomorphism. Abstractly the [120-element] icosian group is the perfect dou-
ble cover 2.A5 of [60-element] A5, and is sometimes called the binary icosahedral 
group.  
The icosian ring I is the set of all finite sums q_1 + …  q_n where each q_i is in the 
icosian group. Elements of the icosian ring are … called icosians.  
The typical icosian q has the form q = a + bi + cj + dk where the coordinates  
a,b,c,d belong to the golden field Q(t) and so have the form x + y sqrt(5) where x,y 
are in Q [the rational numbers].  
The  conjugate icosian … is qbar = a - bi - cj - dk  
and q qbar = a^2 + b^2 + c^2 + d^2  
Two vectors … v = ( q_1, q2, … ) … and w = ( r_1, r_2, … ) have a quaternionic 
inner product  
(v,w) = q_1 r_1bar + q_2 r_2bar + …  
We shall use two different norms for such vectors, the quaternionic norm  
QN(v) = (v,v)  
which is a number of the form a + b sqrt(5) with a,b in Q  
and the Euclidean norm  
EN(v) = a + b
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The icosians of quaternionic norm 1 are the elements of the icosian group.  
With respect to the quaternionic norm the icosians belong to a four-dimensional 
space over Q(t);  
with the Euclidean norm they lie in an eight-dimensional space.  
In fact under the Euclidean norm the icosian ring I is isomorphic to an E8 lattice in 
this space. …  
Table 8.1 has 60 entries, one for each pair of elements +/-q of the icosian group. …  
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[some pen and ink modifications were made by me in accord with errata statements 
in the book by Conway and Sloane]…  
 
The typical entry in this table: wbar^I = w_IG -> (HJK) … should be read as  
follows. The top line gives name(s) for q (in this case  
Wbar^i = w_IG = (1/2)( -1 - i + j + k ))  
and indicates the corresponding even permutation of {G,H,I,J,K}.  
 
The four quaternionic coordinates of 2q appear in the first column,  
followed by two columns giving the E8 vectors representing 2q and 2 s q  
 
As usual, - stands for -1 and + for +1.  
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The formulae …  
 
w^i = i^(-1) w i = j w = w k = wbar + i = (1/2)( -1 + i  - j - k ) 
 
w^j = j^(-1) w j = k w = w i = wbar + j = (1/2)( -1 - i  + j - k ) 
 
w^k = k^(-1) w k = i w = w j = wbar + k = (1/2)( -1 - i - j + k ) 
 
wbar^i = i^(-1) wbar i = - k wbar = - wbar j =  w - i = (1/2)( -1 - i + j + k ) 
 
wbar^j = j^(-1) wbar j = - i wbar = - wbar k = w - j  = (1/2)( -1 + i - j + k ) 
 
wbar^k = k^(-1) wbar k = - j wbar = - wbar i = w - k = (1/2)( -1 + i + j - k ) 
 
… are helpful for manipulating these quaternions.  
The naming system for q = (1/2)( a, b, c, d ) is as follows.  
The letters i,j,k indicate that a = 0 
w indicates a = -1 …[and]… s indicates a = -s ...[and]… t indicates a = -t  
and the subscripts indicate the signs of a,b,c,d:  
signs              subscript  
0(+00)                G 
-+++                  GH 
----                     HG 
-+--                    GI 
--++                    IG 
0+++                   H 
0+--                     I 
-0++                   HI 
-0--                     IH 
-0+-                    JK 
-0-+                    KJ 
…                       … 
For example w_XY corresponds to the permutation (Z,T,U) where X,Y,Z,T,U  
is an even permutation of G,H,I,J,K. The triple { i_X, j_X, k_X }where  
X is any of G,H,I,J,K forms a system of unit quaternions  
( with i_x^2 = -1, i_X j_X = k_X , etc ).  
The 240 minimal vectors of this version of E8 have Euclidean norm 1, and quater-
nionic norm either 1 or s^2. They consist of the elements q and s q , where q is any 

element of the icosian group. …”.  
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The 5-fold symmetry of the 120 Icosians and the 240 E8 Root Vectors that are 
formed by two sets of H4 Root Vectors (600-cell vertices), one set being the other 
dilated by the Golden Ratio,  
is seen in this Decagon Projection of Bathsheba Grossman’s E8 Glass model:  
 

 
 
I added the red Pentagram that shows the Golden Ratio Dilated set of 120 vertices 
as  being 10+30+10+60 outside the inner pentagon plus 10 at the center  
and the Undilated set of 120 vertices  
as being 10+30+10+60 inside the inner pentagon plus another 10 at the center.  
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More detail can be seen by looking at each set of 120 Icosian vertices by itself as 
the set of vertices of a 600-cell, and using these 600-cell images constructed by a 
java applet by Michael Gibbs:  
 
a color stereo view  

 
 
and a larger black-and-white mono view 

 
 
The mathematical structure is related to a talk given in early 2008 at the University 
of California Riverside by Bertram Kostant. In his notes of the talk, John Baez 
said: “…The Cartan subalgebra … h … for the Lie algebra e8 … is 8-dimensional, 
and there are 240 roots, so the dimension of e8 is 248 … the 248-dimensional Lie  
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algebra e8 is a direct sum of 31 8-dimensional Cartan algebras. …  
There's … a copy of (Z/5)^3 in E8. If we think of this as a 3-dimensional vector 
space containing "lines" (1-dimensional subspaces), then it contains 

1 + 5 + 5^2 = 31 
lines. The centralizer in E8 of any such line is  

SU(5) × SU(5) 
This group is 48-dimensional. It has a 248-dimensional representation coming 
from the adjoint action on e8. This is the direct sum of  
the 48-dimensional subrepresentation coming from su(5) (+) su(5) in e8  
and a representation of dimension 248 - 48 = 200 …”.  
 
From the point of view of my E8 Physics model, the 200 breaks down into two 
copies of 100, and each 100 breaks down into 12 + 24+32+32,  
and the 40 Root Vector Vertices assigned by John Baez to two copies of SU(5) are 
seen as the 40 Root Vector Vertices of 45-dim D5: 

 
8+8+8 = 24 for a 4-dim 24-cell ( the Root Vectors of a D4 in D5 ) 
8 for a 4-dim HyperOctahedron above (in a 5 th dim) the 24-cell  
8 for a 4-dim HyperOctahedron below (in 5 th dim) the 24-cell 
for 8+8+8 + 8 + 8 = 5x8 = 40 Root Vector Vertices for D5.  
 
D5 is a Lie subalgebra of the E6 Lie subalgebra of the E8 Lie algebra,  
with 24 of the 40 representing the Root Vectors of a D4 containing a  
D3 Conformal Group Lie subalgebra for MacDowell-Mansouri Gravity  
and the 40-24 = 16 representing a Complex 8-dim Kaluza-Klein Spacetime  
whose 8-Real-dim Shilov Boundary is  
a Kaluza-Klein Physical Spacetime plus Internal Symmetry Space.  
 
The 24-12 = 12 Root Vectors of  D4 not in the D3 Conformal Group  
represent the 12 generators of S(U(3)xU(2)) as to which John Baez said in his 
notes on Bertram Kostant’s U. C. Riverside 2008 lecture:  
“…The gauge group of the Standard model is usually said to be 
SU(3)xSU(2)xU(1), but this group has a Z/6 subgroup that acts trivially on all 
known particles. The quotient (SU(3)xSU(2)xU(1))/(Z/6) is isomorphic to 
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S(U(3)xU(2)) - that is, the subgroup of SU(5) consisting of block diagonal matrices 
with a 3x3 block and a 2x2 block.  
So … S(U(3)xU(2)) …  
could be called the "true" gauge group of the Standard Model. …”.  
 
Color-code the Decagon Projection vertices by:   
Orange/Yellow for 24+24 = 48 for the two copies of D4 in D8 in E8,  
each D4 giving Gauge Bosons for Gravity and the Standard Model,  
and the Yellow D4 being inside D5 which has 24+16 = 40 Root Vectors;     
Blue for 16 for Complex-8-dim-Spacetime of D5;  
Blue for 6x8 = 48 for 8-dim Spacetime components with respect to the 3 colors and 
3 anticolors of the SU(3) Color Force, which, combined with the two Complex 
components of the 16 Blue inside D5, give all 8 Octonionic components of 8-dim 
Spacetime;  
Red for 8x8 = 64 for the 8 Octonionic components of the 8 First-Generation  
Fundamental Fermion Particles;  
Green for 8x8 = 64 for the 8 Octonionic components of the 8 First-Generation  
Fundamental Fermion AntiParticles.  
 
Then, the 48 + 200 breakdown 248-dim E8 described above by John Baez  
gives a 40 + 200 breakdown of the 240 Root Vector Vertices of E8,  
which in turn can be broken down into  
an inner set of  20 + 100  = 120 = 10+(2+8) + 12 + 24+32+32  
(the (2+8) being a Central 10 at the zero-radius center of the Decagon Projection,  
the 10 and 2 and 12 being the 24 of a D4,  
the 8 and 24 being 32 of 64 Octonionic components of 8 Spacetime Dimensions,  
a 32 being 32 of 64 Octonionic components of 8 Fermion Particles,  
the other 32 being 32 of 64 Octonionic components of 8 Fermion Particles )  
and  
an outer set of 20 + 100 = 120 = 10+(2+8) + 12 + 24+32+32  
(the (2+8) being a Central 10 at the zero-radius center of the Decagon Projection,  
the 10 and 2 and 12 being the 24 of a D4,  
the 8 and 24 being 32 of 64 Octonionic components of 8 Spacetime Dimensions,  
a 32 being 32 of 64 Octonionic components of 8 Fermion Particles,  
the other 32 being 32 of 64 Octonionic components of 8 Fermion Particles )  
with  
the Outer 120 vertices being the Inner 120 dilated by the Golden Ratio, 
and the mapping between the Inner 120 and the Outer 120 corresponding to  
the {-1,+1} of the Electroweak U(2) Charges.  
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The Inner 120 and Outer 120 look like  
 

 and 
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E8 and Exotic 4-dim Physical Spacetime
Frank Dodd (Tony) Smith, Jr.  2008

E8 physics is  based on the structure of the 248-dim E8 Lie algebra 
which in turn is based on the 120-dim D8 bivector a 128-dim D8 half-spinor parts 
of the Cl(16) real Clifford algebra, which is the tensor product Cl(8) (x) Cl(8) 
of two 256-dim Cl(8) Clifford algebras. 
Due to the 8-periodicity of real Clifford algebras, 
any real Clifford algebra, no matter how large, is part of a tensor product 
Cl(8) (x) ... (x) Cl(8) and therefore of Cl(16) (x) ... (x) Cl(16) 
Taking the completion of the union of all such tensor products produces 
a generalized hyperfinite II1 von Neumann algebra factor 
with infinite Clifford algebra structure, denoted here by Cl(R^oo) = T ,
and it in turn gives an Algebraic Quantum  Field Theory (AQFT) with E8 structure. 
Here, the relation of E8 AQFT based on T = Cl(R^oo) to exotic structure on 4-
dimensional physical spacetime is described. 

Exotic R4 and Physics

Torsten Asselmeyer-Maluga and Helge Rose, in gr-qc/0511089 , said: “... there is 
only one differential structure of any manifold of dimension smaller than four. 
For all manifolds larger than  four dimensions there is only a finite number of 
possible differential structures ... 

n           1   2   3   4   5   6   7   8   9  10  11 
#Diff_n     1   1   1  oo   1   1  28   2   8   6 992 

In dimension four there is a countable number of differential structures on most 
compact four-manifolds and an uncountable number for most non-compact four-
manifolds. ...”. 

Torsten Asselmeyer-Maluga and Carl H. Brans, in their book “Exotic Smoothness 
and Physics” (World 2007) said: “... Einstein’s theory ... of general relativity ... 
requires a given differential structure on a 4-manifold to express the field equations 
describing the gravitational field. 
From the beginning Einstein questioned the need to find a separate source for 
gravitation which ultimately turned out to be the stress-energy tensor of the 
system ... So we now look at the singularities associated with the change of 
differentiable structures as possible “sources” ... 
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Choose two homeomorphic 4-manifolds M and M’ with different differential 
structures ...[and]... a Lorentzian structure ... S x [0,1] . We call the coordinaties of 
S space-like coordinates and the coordinate of [0,1] time-like coordinates ...[and]... 
assume that this splitting induces a foliation of the whole 4-manifold ... 
the change of the differential structure of M (leading to M’) is given by a local 
modification of the 3-manifold S ... this local modification is essentially defined on 
a 2-manifold ...[for which]... we obtain the new [2-dimensional] metric ...[and]... 
Extend ... to obtain the new [4-dimensional] metric ...[from which]... we obtain ... 
the Ricci tensor ...[and]... the scalar curvature ...[and]... the source of the 
gravitational field .. a singular energy-monentum tensor. The conservation law 
(with singularities) for this tensor follows from its construction as an Einstein 
tensor. ... 
... there are uncountably many exotic smooth structures on R4 ... it is possible to 
divide the set of exotic R4’s into two classes according to whether or not they can 
be embedded smoothly in compact subsets of standard R4:
 large ... exotic ... non-existence or embedding ... into the standard smooth 4-sphere 
S4 (or into the standard R4) ... the exoticness is “located” at the end of the space 
which means in some sense the neighborhood of the infinity ... 
and 
small ... exotic ... ribbon R4’s can be embedded into the standard smooth 4-sphere 
S4 (or into the standard R4) ... the exoticness is in some sense “localized” in the 
interior of the  interior of R4 . Thus, this is a candidate of an exotic R4 which can 
be used as coordinate patch. ...”. 

Large Exotic Structures from E8 Intersection Form: 

Torsten Asselmeyer-Maluga and Helge Rose, in gr-qc/0609004, said: “... In the 
case of topological, closed, and simply connected 4-manifolds, 
every quadratic symmetric matrix may arise as an intersection form, 
while in the case of differentiable manifolds, only two types of intersection forms 
can arise :
1) Q =  +/- 1 (+) +/- 1 (+) ... (+) +/- 1   
 the intersection form is diagonal.
2) Q = nE8 (+) mH 
with the 8x8 Matrix E8 (the Cartan matrix of the exceptional Lie algebra E8) 
and the hyperbolic matrix H = Q(S2xS2).
Only the second case is non-trivial and topologically interesting. This is the case 
particularly for manifolds with the intersection form E8: 
The topology of the corresponding 4-manifold is relatively complicated, 
and the boundary of the latter is the Poincare sphere S3 / I*  ...”. 
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Alexandru Scorpan, in "The Wild World of 4-Manifolds" (AMS 2005), said: "... the 
E8-matrix [is]... the intersection form of [the 4-dimensional]... manifold PE8 ...
PE8 contains eight spheres,
each with self-intersection -2 and intersecting the other spheres either 0 or +1 
... the boundary of PE8 ... is the Poincare homology sphere ... sometimes called
the dodecahedral space ... 
Reversing orientation ... the Poincare homology sphere ... is still a homology 
sphere ...
[it]... must bound some contractible topological 4-manifold, a fake 4-ball D ... 
Then we can glue PE8 and D along their common boundary ... and thus 
obtain a ... simply connected ... closed manifold ME8 = PE8 u D ... 
known as the E8-manifold ... the E8-manifold, ME8 [is]... non-smoothable ...
Combining Donaldson’s theorem ... Rokhlin’s theorem ... Freedman’s classification 
of topological manifolds  ... and Serre’s algebraic classification of forms yields 
... Every smooth simply-connected 4-manifold is homeomorphic to either 
# m CP2 # n CP2bar or # +/- m ME8 # n S2xS2 .
However, since many of the # +/- m ME8 # n S2xS2 ‘s are non-smoothable, this 
last statement is somewhat unsatisfactory ...
If ... the ... open ... 11/8 - Conjecture [that]... we must have ... at least three H ;s for 
every couple of E8 ‘s in ... Q = (+) +/- m E8 (+) n H ... were true, 
an immediate consequence would be: 
Every smooth simply-connected 4-manifold is homeomorphic to either of 

# m CP2 # n CP2bar or # +/- m K3 # n S2xS2
...[where]... the intersection form of K3 is (+) (-2) E8 (+) 3 H      ...”.

Torsten Asselmeyer-Maluga and Carl H. Brans, in their book “Exotic Smoothness 
and Physics” (World 2007) said: “... topological manifolds corresponding to ... 
intersection form ... E8 cannot carry any smooth structure ... Because of the fact 
the PL = DIFF in dimension 4, this manifold also admits no combinatorial 
structure ...
Gompf ... produce[d] a 2-parameter family of uncountably many exotic R4... 
the space R_0,0 is the standard R4 ... 
Gompf conjectured .. that the space R_oo,oo is diffeomorphic to the universal 
space U ...[that]... contains every smoothing of R4 embedded within it. ...”. 

Small Exotic Structures and T = Cl(R^oo): 

Torsten Asselmeyer-Maluga and Carl H. Brans, in their book “Exotic Smoothness 
and Physics” (World 2007) said: “... the information about the differential structure
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can be localized into a contractible 4-dimensional submanifold, called an Akbulut 
cork. 
The difference between two non-diffeomorphic differential structures is encoded in 
the non-trivial h-cobordism between these contractible submanifolds. 
... the non-triviality of the h-cobordism is related to the existence of a Casson 
handle defining the h-cobordism. 
The set of all Casson handles can be described by a binary tree, i.e., every path in 
that tree defines a specific Casson handle. 
For the smoothness change, we need a pair of Casson handles or a pair of paths in 
the tree. 
... a pair of paths has the structure of an algebra T as was pointed out by 
Ocneanu. ...
Algebraic methods can be used to study T. ... 
In some sense we can say that the DIFF difference between the two manifolds M , 
M’ is given by the non-canceling 2-/3-handle pair represented by a non-trivial 
Casson handle. ...
Every Casson handle is determined by its 6th [ actually, 4th ] Casson tower 
 [ Michael H. Freedman and Laurence R. Taylor, in “A Universal Smoothing 
 of Four-Space” (J. Differential Geometry 24 (1986) 69-78), say: 
 “... any Casson handles may always be imbedded in a ... 4-stage ... tower. 
 The latter are determined by ...[eight]... positive countable integers (the 
 number of +/- kinks at each stage) and are therefore countable. 
 Thus, any Casson handle may be trimmed down to a fixed 
 representative ..contained in its first ...[four]... stages. ...”. ]
and the two factors express the self-intersections in the tower. 
... a Casson handle can be represented by a labeled finitely-branching tree Q with 
base point * , having all edge paths infinitely extendable away from * ...
this ... algebra T ... can be related to the Clifford algebra of the infinite Euclidean 
space ...[denoted by Cl(R^oo) ]... 
this ... algebra T ... is ... a factor II1 ... algebra with finite valued trace ...
given by the Clifford algebra on R^oo ...[ Cl(R^oo) ]...”. 

Note that the 4-stage Casson towers are determined by 8 integers, corresponding to 
the rank of E8 and the dimensionality of the vector space of Cl(8). 

Exotic R4 (Small and Large) and E8 AQFT:

The 4-stage Casson towers of Small Exotic R4 give T = Cl(R^oo), that by the 8-
periodicity of real Clifford algebras, is the completion of the union of all tensor 
products Cl(8) (x) ...(x)  Cl(8) and therefore includes all tensor products 
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Cl(16) (x) ...(x)  Cl(16)  with each Cl(16) containing an E8. 
Therefore, Small Exotic R4 give a generalized hyperfinite II1 von Neumann 
algebra factor which in turn gives an Algebraic Quantum  Field Theory (AQFT) 
with E8 structure. 

The Large Exotic R4 of the form # m CP2 # n CP2bar  
are related to the 8-dimensional M4 x CP2 Kaluza-Klein spacetime structure of E8 
physics at energies low enough for a preferred quaternionic structure to freeze out. 
The CP2 internal symmetry space structure is related to the exotic R4 
structure of the M4 physical spacetime by the CP2 and/or CP2bar of the 
Large Exotic R4 of the form # m CP2 # n CP2bar

Since the K3 intersection form is (+) (-2) E8 (+) 3 H 
an E8 intersection form lives inside each Large Exotic R4 of the form 

# +/- m K3 # n S2xS2  

Torsten Asselmeyer-Maluga and Carl H. Brans, in their book “Exotic Smoothness 
and Physics” (World 2007) said: “... the smoothness properties of ... the base 
manifold, M , ... can be gleaned from a study of ... the moduli space of 
connections, M1 , ...[which]... is smoothly collared into ... M ... 

...
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... Donaldson’s theorem ...[is based on]... the structure of the moduli space ... 
Formally ... moduli space = A / G ...[where]]... A is the set of structures and G is 
the group ...[and].. moduli space ...[is]... equivalence classes of such structures 
under ... group action ... 
the space of connections A is an affffine space and thus contractible. By dividing 
out the gauge group G we obtain a topologically non-trivial space A / G , the 
moduli space. This moduli space can be seen as a base space of a principal bundle 
A -> A / G with structure group G . 
Because of the contractibility of the space A , the moduli space is the classifying 
space BG = A / G of the gauge group G , i.e., any principal bundle over M with 
structure group G can be classified by the homotopy classes [ M , BG ] . 
... Consider a Yang-Mills theory with respect to a compact Lie group G over a 
compact simply-connected 4-manifold M . Thus we are looking at connections on 
some G principal fiber bundle P over this manifold. The field strength of the Yang-
Mills theory F is the curvature of P while the connection A is the gauge potential. 
... for a large class of interesting groups ... and related Yang-Mills equations ... the 
solution space (moduli space) of the (anti)-self-dual equations ... has the structure 
of a smooth finite dimensional manifold, at least locally. ...
If we consider the parameterized space of all connections, the irreducible 
connections generate a smooth manifold part, with the reducible ones singularities 
where the dimension is lower ... 
Atiyah, Hitchin and Singer ... showed that this moduli space Mk ... of irreducible, 
anti-self-dual connections with second Chern number k ... admits a smooth 
manifold structure. The dimension is given by the following table wiht respect to 
the compact group G , the compact 4-manifold M = S4 , the second Chern number 
k and the irreducibility condition. 

 G               dim Mk        Irreducibility condition 

SU(N)        4Nk – N^2 – 1            k >= N/2  
Spin(N)   4(N-2)k – N(N-1)/2      k >= N/4 , N >= 7 
Sp(N)     4(N+1)k – N(2N+1)           k >= N
E6            48k – 78                k >= 3
E7            72k – 133               k >= 3

E8           120k – 248               k >= 3

F4            36k – 52                k >= 3
G2            16k – 14                k >= 2
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... a result of Taubes ... leads to the extension of the formula to nearly all interesting 
smooth 4-manifolds. In particular, the results obtained for dim Mk using M = S4 
agree for those for which M is an arbitrary 1-connected manifold as long as it has a 
positive definite intersection form ...”. 

Note that for k = 3 , the E8 moduli space has dimension 120x3 - 248 = 112. 
What sort of E8 structures have dimensionality 112 ? 

112 of the 240 root vectors of E8 correspond to the 112 root vectors of the D8 Lie 
algebra, with the remaining 240 - 112 = 128 corresponding to half-spinors of D8 
and to the Type EVIII rank 8 symmetric space E8 / Spin(16)  = (OxO)P2. 
The set of (QxO)P2 in (OxO)P2 is the type EIX rank 4 symmetric space 
E8 / E7xSU(2) that has 248 - 133 - 3 = 112 dimensions. 
 The 112 = 4x28 dimensions correspond to a quaternification of a 28-dimensional 
Jordan algebra J4(Q). 

J4(Q) contains the traceless 28 - 1 = 27 dimensional part J4(Q)o. 
J4(Q)o has structure similar to that of the 27-dimensional exceptional Jordan 
algebra J3(O). 
J3(O) contains a traceless 27 - 1 = 26-dimensional part J3(O)o. 
J3(O)o that is the basis for E6 physics of strings-as-world-lines with the structure 
of 26-dimensional bosonic string theory, with orbifold structure for fermions. 

Further: 27-dimensional J3(O) has as its automorphism group F4. 

E6 is the automorphism group of the 56-dimensional Freudenthal algebra Fr3(O). 
From Boris Rosenfeld’s book “Geometry of Lie Groups” (Kluwer (1997) at pages 
91 and 56), it seems to me that 56-dim Fr3(O) with automorphisms E6 should be 
written as a 2x2 Zorn-type array: 

                 1 8 8
   1             * 1 8
                 * * 1

1 8 8                 
* 1 8              1  
* * 1                 
where the 1 are real numbers and the 8 are octonions.
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E7 is the automorphism group of the 112-dimensional Brown algebra Br3(O) 
which has twice the dimensionality of the 56-dimensional Fr3(O). Br3(O) is not a 
binary algebra, but is a ternary algebra. If you try to “think like a Vegan”,you might 
see that E7 and E8 might be represented as higher-dim arrays, such as 2x2x2 , 
instead of the 2x2 Zorn array of Fr3(O). When you go to a 3-dim 2x2x2 array for 
the 112-dim Brown "algebra-like thing" corresponding to E7, you get a picture like 
this: 

                          1 8 8
          1 ————————————- * 1 8
        /  |              * * 1
       /   |            /   |  
      /    |           /    |  
     /     |          /     |  
1 8 8      |         /      |  
* 1 8 ———————————— 1        |  
* * 1      |                |  
  |        |       |        |  
  |        |       |        |  
  |        |       |        |  
  |      1 8 8     |           
  |      * 1 8 ————|——————- 1  
  |      * * 1     |       /   
  |    /           |      /    
  |   /            |     /     
  |  /             |    /      
    /            1 8 8         
  1 ———————————- * 1 8         
                 * * 1  

133-dimensional E7 plus 112-dimensional Br3(O) plus a Quaternionic 3-
dimensional SU(2) combine to form 133+112+3 = 248-dimensional E8. 

E8 has its adjoint 248-dimenional representation as its lowest dimensional non-
trivial representation, so E8 is self-automorphic, and is the final step in the E series 
of Lie algebras. Since E8 / D8 = 248 - 120 = 128-dim (OxO)P2 
you might say E8 = D8 + (OxO)P2 and also that 
248-dim E8 = 8 x 31 = 8 x 28 + 8 x 3 = 8 x J4(Q) + 8 x SU(2) looks like a tesseract 
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             1 4 4 4
             * 1 4 4                                               * 1 1
             * * 1 4 ————————————————————————————————————————————- * * 1
             * * * 1                                               * * *
            /  |\                                                 // |  
           /   | \                                               //  |  
          /    |  \                                             //   |  
         /     |   \                                           //    |  
        /      |    \                                         //     |  
       /       |     \                                       //      |  
      /        |      \                                     //       |  
     /         |       \                                 1 4 4 4     |  
* 1 1          |        \                                * 1 4 4     |  
* * 1 —————————————————————————————————————————————————- * * 1 4     |  
* * *          |          \                              * * * 1     |  
  |  \         |           \                            / /|         |  
  |   \        |            \                         1 4 4 4        |  
  |    \       |         * 1 1                       /* 1 4 4        |  
  |     \      |         * * ! ————————————————————-/ * * 1 4        |  
  |      \     |         * * *                     /  * * * 1        |  
  |       \    |        /   |                    / /   |   |         |  
  |        \   |       /    |                   / /    |   |         |  
  |         \  1 4 4 4      |                  / /     |   |         |  
  |          \ * 1 4 4      |                * 1 1     |   |         |  
  |           \* * 1 4 ————————————————————- * * 1     |   |         |  
  |            * * * 1      |                * * *     |   |         |  
  |            |   |        |                 |        |   |         |  
  |            |   |        |                 |        |   |         |  
  |            |   |      1 4 4 4             |        |   |         |  
  |            |   |      * 1 4 4             |      * 1 1 |         |  
  |            |   |      * * 1 4 ———————————-|—————-* * 1 |         |  
  |            |   |      * * * 1             |      * 1 1 |         |  
  |            |   |    /   /                 |      /    \|         |  
  |            |   |   /   /                  |     /      |         |  
  |            |   |  /   /                  1 4 4 4       |\        |  
  |            | * 1 1   /                   * 1 4 4       | \       |  
  |            | * * 1—————————————————————- * * 1 4       |  \      |  
  |            | * * * /                     * * * 1       |   \     |  
  |            |/     /                       \            |    \    |  
  |            /     /                         \           |     \ 1 4 4 4
  |          * 1 1  /                           \          |       * 1 4 4
  |          * * 1 —————————————————————————————-\———————— |————-  * * 1 4
  |          * * *                                \        |       * * * 1
  |        /  /                                    \       |        /     
  |       /  /                                      \      |       /      
  |      /  /                                        \     |      /       
  |     /  /                                          \    |     /        
  |    /  /                                            \   |    /         
  |   /  /                                              \  |   /          
  |  /  /                                                \ |  /           
 1 4 4 4                                                  \| /            
 * 1 4 4                                                 * 1 1
 * * 1 4 ——————————————————————————————————————————————- * * 1
 * * * 1                                                 * * *
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Note that half of the J4(Q) correspond to 4 x 28 = 112 dimensions 
while 
the other half plus 7 of the SU(2) correspond to 4 x 28 + 7 x 3 = 133 dimensions 
and 
the remaining SU(2 corresponds to 3 dimensions 
in E8 / E7xSU(2) = (QxO)P2 with 248-133-3 = 112 dimensions. 

If the full E8 = 8 x J4(Q) + 8 x SU(2) = D8 + (OxO)P2 array is seen as an 8-
dimensional E8 lattice then the high-order Quantum Many-Worlds look like a 1+7 
dimensional Feynman Checkerboard. 
Since there are 7 independent E8 lattices, each corresponding to an imaginary 
Octonion, the 1+7 dimensional Feynman Checkerboard should be regarded as a 
superpositiion of all 7 of them. Such superpositions have been described, using the 
term “brocade”, by Robert P. C. de Marrais in his papers such as arxiv 0804.3416 
in which he said: 
“... a brocade ...[is]... a 7-in-1 representation ...[of]... 7 Sedenion box-kites ... seen 
as collected  on the frame of just one ...”. 

Murat Gunaydin, in hep-th/0008063, describes “... quasiconformal nonlinear 
realization of E8 on a space of 57 dimensions. This space may be viewed as the 
quotient of E8 by its maximal parabolic subgroup; there is no Jordan algebra 
directly associated with it, but it can be related to a certain Freudenthal triple 
system which itself is associated with the "split" exceptional Jordan algebra J3(OS) 
where OS denote the split real form of the octonions O .It furthermore admits an 
E7 invariant norm form N4 , which gets multiplied by a (coordinate dependent) 
factor under the nonlinearly realized "special conformal" transformations. 
Therefore the light cone, defined by the condition N4 = 0, is actually invariant 
under the full E8, which thus plays the role of a generalized conformal group. ... 
results are based on the following five graded decomposition of E8 with respect to 
its E7 x D subgroup ... with the one-dimensional group D consisting of 
dilatations ...

g(-2)    g(-1)    g(0)    g(1)    g(2)
 1        56     133+1     56      1  

... D itself is part of an SL(2; R ) group, and the above decomposition thus 
corresponds to the decomposition ... of E8 under its subgroup E7 x SL(2;R) ...".
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To see how E8 intersection forms of those Large Exotic R4 are related to the E8 
structure of E8 AQFT physics, 
look at the E8 Cartan Matrix Structure 
and then also look at the structure of hyperfinite II1 von Neumann factor algebra 
used for AQFT in E8 physics. 

E8 Cartan Matrix Structure: 

E8 has an 8x8 Cartan matrix 
 
      2    0   -1    0    0    0    0    0
      0    2    0   -1    0    0    0    0
     -1    0    2   -1    0    0    0    0
      0   -1   -1    2   -1    0    0    0
      0    0    0   -1    2   -1    0    0
      0    0    0    0   -1    2   -1    0 
      0    0    0    0    0   -1    2   -1 
      0    0    0    0    0    0   -1    2 
     
 
and Coxeter-Dynkin diagram 

*-*-*-*-*-*-*
        |
        *

John Baez, in his week 164, said “... make a model of this [E8 Coxeter-Dynkin] 
diagram by linking together 8 rings:

   /\   /\   /\   /\   /\   /\   /\
  /  \ /  \ /  \ /  \ /  \ /  \ /  \
 /    \    \    \    \    \    \    \
/    / \  / \  / \  / \  / \  / \    \
\    \ /  \ /  \ /  \ /  \ /  \ /    /
 \    \    \    \    \ /\ \    \    /
  \  / \  / \  / \  / \  \ \  / \  /
   \/   \/   \/   \/ / \/ \ \/   \/
                    /      \
                    \      /
                     \    /
                      \  /
                       \/
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Imagine this model as living in S3. 
Next, hollow out all these rings: actually delete the portion of space that lies inside 
them! We now have a 3-manifold M whose boundary dM consists of 8 connected 
components, each a torus. Of course, a solid torus also has a torus as its boundary. 
So attach solid tori to each of these 8 components of dM, but do it via this 
attaching map: 

(x,y) -> (y,-x+2y) 

where x and y are the obvious coordinates on the torus, numbers between 0 and 
2pi, and we do the arithmetic mod 2pi. We now have a new 3-manifold without 
boundary... and this is the Poincare homology sphere. 
... The Poincare homology sphere is actually the boundary of a 4-manifold, and it's 
not hard to say what this 4-manifold is. I just gave you a recipe for cutting out 8 
solid tori from the 3-sphere and gluing them back in with a twist. Suppose we think 
of 3-sphere as the boundary of the 4-disk D4, and think of each solid torus as part 
of the boundary of a copy of D2 x D2, using the fact that 

d(D2 x D2) = S1 x D2 + D2 x S1. 

Then the same recipe can be seen as instructions for gluing 8 copies of D2 x D2 to 
the 4-ball along part of their boundary, getting a new 4-manifold with boundary. If 
you ponder it, you'll see that the boundary of this 4-manifold is the Poincare 
homology 3-sphere. ...

the whole story generalizes to higher dimensions! ... start with an analogous pattern 
of 8 n-spheres linked in the (2n+1)-sphere. Do all the same stuff, boosting the 
dimensions appropriately... and you'll get an interesting (2n+1)-dimensional 
manifold dM which is the boundary of a (2n+2)-dimensional manifold M. 

When n is odd and greater than 1, this manifold dM is actually an "exotic sphere". 
In other words, it's homeomorphic but not diffeomorphic to the usual sphere of 
dimension 2n+1. ...
For example: In dimension 7 ... there are 28 exotic spheres ... (up to orientation-
preserving diffeomorphism), and they are all connected sums of the exotic 7-sphere 
dM formed by the above construction.  ...”. 

I think that is somewhat analogous to
 
 
434 



the 28 differential-exotic structures of the 7-sphere S7
(in E8 physics, S7 represents the spatial part of 8-dim high-energy unified 
spacetime)
corresponding to
the 28 generators of the D4 Lie  algebra, two copies of which live inside E8
(in E8 physics, the D4 give Gravity and the Standard Model).

The E8 diagram/matrix also describes an intersection form, as Alexandru Scorpan 
said in his book "The Wild World of 4-Manifolds" (AMS 2005): "... the E8-
matrix ...[is]... the intersection form of ... [the 4-dimensional]... manifold PE8 ...
PE8 contains eight spheres,
each with self-intersection -2 and intersecting the other spheres either 0 or +1 ...".
Let the 8 spheres of PE8 correspond to the 8 basis elements of the E8 Cartan 
matrix. Since the entire E8 Lie algebra can be constructed from its Cartan matrix
(see for example section 21.3 of "Representation Theory"
by William Fulton and Joe Harris (Springer-Verlag 1991)
the 4-manifold PE8 contains the Lie algebra E8 (and therefore the Lie group E8).

Roughly, I visualize it as:
the intersections of the 8 spheres of PE8
correspond to
the reflections in the 8-dim E8 root vector space.

hyperfinite II1 von Neumann factor algebra

Vaughan F. R. Jones, in his review of the book Quantum symmetries on
operator algebras, by D. Evans and Y. Kawahigashi, Oxford Univ. Press,
New York, 1998, Bull. (N.S.) Am. Math. Soc., Volume 38, Number 3, Pages
369-377, said:
"... The "algebraic quantum field theory" of Haag, Kastler and others ... is an
attempt to approach quantum field theory by seeing what constraints are
imposed on the underlying operator algebras by general physical principles
such as relativistic invariance and positivity of the energy. A von Neumann
algebra of "localised observables" is postulated for each bounded region of
space-time. Causality implies that these von Neumann algebras commute
with each other if no physical signal can travel between the regions in which
they are localised. The algebras act simultaneously on some Hilbert space
which carries a unitary representation of the Poincare (=Lorentz plus 4-d
translations) group. The amount of structure that can be deduced from this
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data is quite remarkable. ... Just as remarkably, more than one type II1 factor
(up to isomorphism) was constructed ... and ... uncountably many were
shown to exist and the classification of factors is not at all straightforward.
That is the bad news.
Now the good news. A von Neumannn algebra is called hyperfinite if it
contains an increasing dense sequence of finite dimensional *-subalgebras ...
it was shown that there is a unique hyperfinite II1 factor. (It can be realised
as U(G) where G is the group of all finite permutations of [the natural
numbers] N .) ...”.

Irving Segal, in his review (Bull. AMS 33 (1996) 459-465) of the book 
Noncommutative Geometry (Academic Press 1994) by Alain Connes, said: "... The 
W*-algebras ... investigated by Murray and von Neumann (henceforth, MvN) ... 
and ... C*-algebras ... investigated by the Gelfand school were formally similar and 
in fact essentially identical in the finite-dimensional case. But they differ in 
topology in the infinite-dimensional case, which ... in fact ... rather fundamentally 
changes the character of the theory. The algebras of MvN were closed in the weak 
operator topology, while those of Gelfand were closed in the uniform (operator 
bound norm) topology. ... von Neumann ... was particularly fond of the 
"approximately finite" factor of type II1, which in fact plays a basic role in 
the representation of fermion fields. ... the Clifford algebra  over a Hilbert 
space ... is the simplest of the type II W*-algebras ... the Clifford algebra is a 
central simple algebra that is altogether different from the algebra of all bounded 
operators on Hilbert space ... this algebra plays a fundamental role in the analysis 
of free fermionic quantum fields. ... it is the algebra generated by the canonical 
fermionic Q's ... The Clifford algebra is the simplest of the factors that are direct 
limits of matrix algebras ...".

The E8 physics model uses a Cl(8) generalization of the conventional
hyperfinite II1 von Neumann algebra factor, which should describe ( to
paraphrase Vaughan F. R. Jones ) all finite permutations of Clifford Algebra
State Patterns.
By taking the limit as n goes to infinity of the real-Clifford-periodicity tensor 
factorization of order 8 
Cl(8n,R) = Cl(8,R) x ...(n times tensor)... x Cl(8,R)
the generalized hyperfinite II1 von Neumann algebra R can be denoted as
the real Clifford algebra Cl(infinity,R) whose half-spinors are
sqrt(2^(infinity))-dimensional. In other words, since the halfspinors of
Cl(2n,R) are 2^(n-1)-dimensional, the dimension of the full spinors grows
exponentially with the dimension of the vector space of the Clifford algebra.
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It seems to me likely that the subfactor structure of the generalized hyperfinite II1 
von Neumann factor algebra based on real Clifford algebra 8-periodicity and used 
for an AQFT for E8 physics 
might have substantial similarities to that of the standard hyperfinite II1 von 
Neumann factor algebra based on complex Clifford algebra 2-periodicity. 

Adrian Ocneanu, in his article Quantized Groups, String Algebras and Galois 
Theory for Algebras, at pages 119-172 in Operator Algebras and Applications, 
Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), 
said:
"... We introduce a Galois type invariant for the position of s subalgebra inside an 
algebra, called a paragroup, which has a group-like structure. Paragroups are the 
natural quantization of (finite) groups. ... harmonic analysis for the paragroup 
corresponding to the group Z2 is done in the Ising model ...

In paragroups the underlying set of a group is replaced by a graph, the group 
elements are substituted by strings on the graph and a geometrical connection 
stands for the composition law ... we can ... use as invariant the coupling system, 
which is similar to the duality coupling between an abelian group and its dual. ... 

The algebra ... R, or the hyperfinite II1 factor ... also called ... the elementary von 
Neumann algebra ... is the weak closure of the Clifford algebra of the real 
separable Hilbert space, [and] is a factor ... which has very many symmetries ... 

A ... theorem of Connes implies that any closed subalgebra of R which is a 
factor ... is isomorphic either to Matn(C) or to R itself. Thus any finite index 
subfactor N of R is isomorphic to R, and all the information in the inclusion N in R 
comes from the relative position of N in R and not from the structure of N. ... in 
our context this guarantees that the closure of all finite dimensional constructions 
done below will us back to R. ... for subfactors of finite Jones index, finite depth 
and scalar centralizer of ... R ...”. 

Marta Asaeda, in math/0605318, said: “... For a subfactor N ⊂ M, the index value 
[M : N] belongs to the set

{ 4 cos^2 ( pi / n ) | n = 3, 4, 5 ... } u [ 4 , oo ] 

... subfactors with index less than 4 are completely classified by the Dynkin 
diagrams An , D2n , E6 , and E8 ... Popa ... gave a classification of subfactors ... of 
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the hyperfinite II1 factor ... with index equal to 4 ...[in which case]... the dual 
principal graph of a subfactor is the same as the principal graph ...”. 

Adrian Ocneanu, in his article in Operator Algebras and Applications, Volume 2 
cited above, said: “... In index less than 4 ... the conjugacy classes are rigid: ... 
axioms eliminate one connection for each Dn and the pair of connections on E7 
[because they are not geometrically flat]. Thus there is one subfactor for each 
diagram An, one for each diagram D2n, and a pair of opposite conjugate but 
nonconjugate subfactors for each diagram E6 and E8. ... there are two 
nonisomorphic coupling systems for ... the graph... E8 ... A vertex and its 
contragredient are joined by a dotted line ... 

  ...".

...
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
438 



 

Page 439 

Fractal Spacetime, Feynman Checkerboards, and Pure Spinors 
 

by Frank D. (Tony) Smith, Jr. - 2009 
 
 
 

Table of Contents 
 
 
1 - Fractal Spacetime - page 440  
The material on Fractal Spacetime is closely related to similar work by Carlos Castro 
 

a - Each individual Spatial dimension - page 440 
 
b - 8 Octonionic Spacetime dimensions - page 447 

 
2 – Feynman Checkerboards – page 453 
 
3 - Pure Spinors, and Lucas and Fibonacci Numbers  - page 460 
Pure Spinors are related to my E8 Physics model  

( see www.tony5m17h.net/E8physicsbook.pdf ) 
which makes extensive use of Clifford Algebras in ways related to the work of Carlos 
Castro. The Lucas and Fibonacci Numbers are based on the Golden Ratio which (in line 
with the work of Carlos Castro) connects them to Fractal Spacetime.  
 
 
 
 
 
Note – I wrote this while reading what little I could find for free on the web by M. S. El 
Naschie, because some web material written by John Baez et al called his work to my 
attention. Therefore, some of the topics are also topics about which M. S. El Naschie has 
written. However, my overall feeling is that his approaches to those topics may be 
substantially different from my work. 
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1 – Fractal Spacetime  
a - Each individual Spatial dimension 

 
Michael F. Barnsley, J. S. Geronimo, and A. N. Harrington, in an early draft of Comm. 
Math. Phys. 88 (1983) 479-501 that included some material omitted from the published 
version), said:  
“… In this paper we consider the Julia set B_L for the mapping  
 

T_L(z) = ( z - L )^2 
 

… of the complex plane into itself, where L is a parameter which may be real or complex 
…  
With the notation T_L^0(z) = z and T_L^(n+1)(z) =  T_L(T_L^n(z)) for n in {1,2,3, … }  
B_L can be defined to be ... the closure of all repulsive k-cycles, k in {1,2,3, … }  
… 
notice … the critical values of L, at which occur such phenomena as the first appearance 
of k-cycles and the onset of ergodic behavior …  
 
Our approach is to consider the set B*_L of formal objects which we call L-chains { L 
+/- sqrt( L +/- sqrt( L +/- … } where all half-infinite sequences of plus and minus signs 
are included, and where the branch cut is fixed, for example, on the negative real axis.  
 
For L > 2 we … work out a one-to-one correspondence between the elements of B*_L 
and the points of B_L.  
 
For -1/4 < L < 2 the correspondence is exhibited via the Bottcher equation and conformal 
mapping, and for some values of L we show only that almost all L-chains correspond to 
individual points in B_L.  
 
… Mandlebrot, who … views B_L as an example of a fractal set, and also as an attractor 
for an appropriately defined (generalized) discrete dynamical system, based upon inverse 
mappings … has produces some beautiful pictures of B_L …”.  
 
 
 
 



 

Page 441 

I generated the following pictures:  
 

 
 

Michael Barnsley in his book “Fractals Everywhere” (Academic 1988) said (in slightly 
different notation and context):  
“… B_L is connected for all L in [0,2],  
and totally disconnected when L > 2.  
In the latter case B_L may be described as a “Cantor-like” set … 

 
… or as a “dust”.  
 
 
Further,  
Barnsley, Geronimo, and Harrington said: 
“… One reason why we first became interested in B_L was because it arose for L = 3 in 
the context of the Diophantine Moment Problem (D.M.P.) ...[which]... appeared in an 
attempt to predict the critical indices for Ising model lattice gases ... The ...[D.M.P.]... 
was completely solved for L < 4 and largely solved for L = 4 (leading, incidentally, to a 
novel resolution for a one-dimensional Ising model) …”. 
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Since the one-dimensional Ising model has been shown to by H. A. Gersch (Int. J. Theor. 
Phys. 20 (1981) 491) to be equivalent to the (1+1)-dimensional Feynman Checkerboard 
model of Quantum Physics, the Cantorian Fractal Structures of Barnsley, Geronimo,and 
Harrington usefully describe the Many-Worlds-Sum-Over-Histories Quantum Structure 
for each individual dimension of Spacetime.  
 
As will be seen in more detail in section 1b of this paper,  
the Cantorian Fractal Structure of each individual Spacetime dimension naturally extends 
to all 8 dimensions of Octonionic Spacetime and its Quaternionic (4+4)=8-dimensional 
Kaluza-Klein Spacetime with (1+3)=4-dimensional Physical Spacetime in which physics 
is realistically described by the (1+3)-dimensional HyperDiamond Feynman 
Checkerboard described in my paper at  
CERN-CDS-EXT-2004-030 
( also at www.tony5m17h.net/FckbUSGR.pdf ) 
 
With respect to more details for the case of one individual Spacetime dimension, 
Barnsley, Geronimo, and Harrington said:  
“… Throughout this section we assume L in [2,oo) .. for which it is known that B_L lies 
entirely upon the real axis …  
the operation of T_L on B_L …[is]… equivalent to that of the right-shift operator upon 
the set W of half-infinite Bernoulli sequences …  
Lebesgue measure … of B_L … is zero when L > 2  
… we construct the measure upon B_L, which is invariant and mixing under T_L, by 
means of a special sequence of approximating measures.  
This measure is singular with respect to Lebesgue measure and has no purely atomic 
component. … 
The approximating measures are related to a set of monic polynomials, orthogonal 
respect to the invariant measure. …  
The polynomials are none other than the Tschebycheff polynomials when L = 2, and … 
they generalize the latter in a nontrivial way when L > 2.  
an isomorphism of systems which relates the invariant to the uniform measure upon W … 
shows that the action of T_L upon B_L has entropy equal to ln2. …  
 
we will sometimes use the “L-chain” notation  
 

s(w) = L + e1 sqrt( L + e2 sqrt( L + e3 sqrt( … ))) 
  
… the Julia set for T_L(z) = ( z – L )^2 , L in [2,oo) is precisely  
 

B_L = { s(w) | w in W } 
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This follows from the fact that the Julia set is the set of all limit points of all finite order 
preimages of any point in the plane, with at most two exceptions.  
… 
the Hausdorff dimension of B_L is bounded above … for L = 5 …[by]… 0.564 
…[which]… is good enough … to distinguish B_L from the classical ternary set of 
Cantor, whose Hausdorff dimension is ln2 / ln3 = 0.631  
…   
One way of characterizing the invariant measure S when  
2 < L < oo is by means of the associated set of monic polynomials.  
We denote this set by { P_n(x)}_(n=-1)^oo  
where P_(-1)(x) = 0.  
For n > 0, P_n(x) has degree n and the coefficient of x^n is unity.  
The polynomials obey  

INTEGRAL_I  P_n(x) P_m(x)  dS(x) = 0 for n =/= m 
These polynomials provide an interesting generalizaton of the Tchebycheff polynomials { 
TCH_n(x) = cos( n cos^(-1)(x) }  
to which … they must be related by  

P_n(x) = 2 TCH_n( (1/2) x - 1 ) when L = 2 
… 
the zeroes of TCH_2^n( (1/2)x - 1 ) are precisely the set of numbers  

2 +/- sqrt( 2 +/- sqrt( 2 +/- … +/- sqrt( 2 )…) 
…[ sqrt n times ]…”.  

 
 
If you take the square root of the L-chain structure for L = 2 you get  

sqrt(2 +/- sqrt( 2 +/- sqrt( 2 +/- sqrt( 2 +/-  … 
 
which is closely related to the chain  
 

G = sqrt(1 +/- sqrt( 1 +/- sqrt( 1 +/- sqrt( 1 +/-  … 
 
If you square both sides of that equation you get  
 

G^2  = 1 +/- sqrt( 1 +/- sqrt( 1 +/- sqrt( 1 +/-  … 
 
which is equivalent to  
 

G^2 = 1 + G or G^2  - G - 1 = 0 
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which is a quadratic equation with solutions 
 

G = (1/2x1) ( -(-1) +/- sqrt ( (-1)^2 – 4x1x(-1) ) = 
= (1/2)( 1 +/- sqrt(5) 

 
Let G denote the + solution G = (1/2)( 1 + sqrt(5) ) = Golden Ratio  
and  
let g denote the - solution g = (1/2)( 1 - sqrt(5) ) 
so that –g, the inverse of G, is the Golden Mean 0.681… = G - 1.  
 
(see The Golden Ratio (Broadway Books 2002) by Mario Livio)  
Still further, Barnsley, Geronimo, and Harrington said: 
“… We will say that a set of points is a Cantor set it it is compact, non-denumerable, and 
contains no intervals. A set is perfect if every element is a limit point of other members of 
the set and the set contains all of its limit points. … For 2 < L < oo,  
B_L is a Cantor set with Lebesgue measure for zero. 
For 2 < L < oo, B_L is compact and perfect.  
… 
We define … distributions … by …  
S_n(x) = (1/2^n) [No. of members of K_n which are less than x]  
…[where]…  
K_n = T_L^(-n)(L) , which consists of the 2^n real points  

L +/- sqrt( L +/- sqrt( L +/- … +/- sqrt( L )…) 
where there are n plus - or - minus signs … 
For 2 < L < oo the sequence { S_n(x) }_1^oo converges to a continuous distribution S(x), 
uniformly for x in R …  
There is a unique Borel measure, which for economy of notation we denote by S, such 
that  

S(c,d] = S(d) - S(c) 
for all c < d in R. we denote the corresponding Borel measurable subsets of R by B so 
that (R,B,S) is a measure space. … 
For L > 2 the measure S in invariant under T_L.  
…  
When L = 2 , T_2(z) = ( z - 2 ^2, and we have  
 

dS(x) = 0 for x < 0 
= (1/pi)( dx / (sqrt( x ( 4 – x )))) for 0 < x < 4 

= 0 for x > 4 
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[ Note that S(x) for 0 < x < 4 is the arccosine measure.  
To see that in standard form,  
translate [0,4] to [-2,+2] changing x to z+2 to change dx / (sqrt( x ( 4 - x ))) to  
dz / (sqrt( (2+z)(2-z) ))  = dz / (sqrt( 4 - z^2 ))   
and then contract [-2,+2] to [-1,+1] changing z to 2y  
which changes dx / (sqrt( x ( 4 – x )))) and dz / (sqrt( 4 - z^2 )) to  
2dy / (sqrt( 4 - 4y^2 )) = dy / (sqrt( 1 - y^2 )) ] 

 
Let F denote the set of all Borel measurable subsets of B_L. Then {B_L,F,S,T_L) is a 
system … isomorphic to the system formed by the left-shift on W with the usual uniform 
measure. Consequently (B_L,F,S,T_L) is mixing with entropy ln2.  
The system is also isomorphic to the one formed by z -> z^2 on the unit circle in C, with 
circular Lebesgue measure …[showing]… the connection between the system which 
exists when L > 2 and that which exists when L = 0.  
… since (B_L,F,S,T_L) is a mixing system, so is (B_L,F,S,T_L^n) for n in {1,2,3, …}. 
Hence P_2^n(x) + L provides a mixing transformation on B_L with respect to S.  
Shifting B_L to the left by subtracting L, and correspondingly adjusting the measure, this 
shows that each of the polynomials  
P_2^n(x + L) provides a mixing transformation upon the shifted system. …”.  
 
So,  
we see that the intervals containing the zeroes of Tchebycheff polynomials of degree 2^n 
form nth order Borel sets for B_2.  
The corresponding Borel measure is the singular measure concentrated at the zeroes of 
the Tchebycheff polynomials of degree 2 taking the value 2^(-n) at each zero. 
Note that T_2^n maps each nth order Borel set densely onto the whole set B_2 = [0,4].  
T_2 acts as a Bernoulli shift operator for theTchebycheff measure system on B_2 and, as 
n becomes large, the Tchebycheff measure goes to the arccosine measure.  
 
Define M_n as the lattice constructed from B_2 by identifying the nth order Borel sets of 
B_2, each with its Tchebycheff measure, as vertices of the lattice.  
M_n is a 1-dimensional lattice with structure of the Tchebycheff measures on B2. 
The fineness of the lattice M_n Is determined by the order n of the 
Borel sets.  
 
As the nth order Tchebycheff measure is a singular measure concentrated at zeroes of 
Tchebycheff polynomials of degree 2^n,  
the lattice M_n has a natural singular measure that converges as n becomes large, or as 
lattice spacing becomes small, to the Tchebycheff measure that is isomorphic as a 
Bernoulli scheme to Lebesgue measure on the closed interval [0,4]. 
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This lattice structure,  
and its relation to the aforementioned “novel resolution for a one-dimensional Ising 
model”,  
and the showing by H. A. Gersch (Int. J. Theor. Phys. 20 (1981) 491) that the one-
dimensional Ising model is equivalent to the (1+1)-dimensional Feynman Checkerboard 
model of Quantum Physics,   
show that  
the Cantorian Fractal Structure of Spacetime naturally represents (1+1)-dimensional 
Feynman Checkerboard Quantum Physics for one dimension of  Spacetime.  
 
Note that Bernoulli Shifts can be seen as coming from Binary Decision Trees, similar to 
those that produce Markov Processes and Surreal Numbers, and that  
Surreal Numbers can be a basis for the Feynman Checkerboard representation of the 
Many-Worlds of Sum-Over-Histories Quantum Field Theory.  
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b - 8 Octonionic Spacetime dimensions 
 
The Cantorian Fractal Structure of each individual Spacetime dimension, which 
represents (1+1)-dimensional Feynman Checkerboard Quantum Physics, naturally 
extends to all 8 dimensions of Octonionic Spacetime and its Quaternionic (4+4)=8-
dimensional Kaluza-Klein Spacetime with (1+3)=4-dimensional Physical Spacetime in 
which physics is realistically described by the (1+3)-dimensional HyperDiamond 
Feynman Checkerboard described in section 2 hereof and in my paper at  
CERN-CDS-EXT-2004-030 
( also at www.tony5m17h.net/FckbUSGR.pdf ) 
 
Consider my E8 Physics model and the root vector decomposition E8 = H4 + H4, with 
each H4 containing a D4.  
 
The gauge bosons of Gravity plus the Standard Model come from  
the D4 + D4 inside E8 = H4 + H4.  
 
There are 24 root vectors is each D4,  
and since each D4 is rank 4, each D4 is 24+4 = 28-dimensional.  
 
Each D4 produces a transformation group acting on the 8-dimensional Octonionic 
Spacetime (and, after freezing out of a preferred Quaternionic substructure, the (4+4)-
dimensional Kaluza-Klein Spacetime) of my E8 Physics model,  
so  
the fundamental structure of  E8 Physics and its (4+4)=8-dimensional Spacetime can be 
studied by looking at each D4.  
 
The 28 generators of each D4 can be generated from  
the 7 imaginary Octonions {i,j,k,e,ie,je,ke} that correspond to a basis for the unit 
Octonion sphere S7 in 8-dim Octonion space.  
 
S7 is parallelizable, but due to the Non-Associativity of Octonions its 7 generators do not 
close to form a Lie algebra.  
 
When you form Lie bracket operations with them, the 7 generators of S7 expand by 
producing 14 generators of the Lie algebra of the Octonion automorphism group G2 plus 
7 generators of another S7, thus producing the 7+14+7 = 28-dimensional D4 Lie algebra.  
Let { Oi | i = 1, … 7 } denote basis elements {i,j,k,e,ie,je,ke} of the Imaginary Octonions.  
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Since the full 28-dim D4 Lie algebra is generated from the original 7 generators of a 
parallelizable S7, you can describe E8 Physics Spacetime  
by looking at each of the 7 Imaginary Octonion generators of S7  
and, for each of them, at the (1+1)-dimensional spaces spanned by { 1, Oi } 
where  
{ Oi | i = 1, … 7 } denote basis elements {i,j,k,e,ie,je,ke} of the Imaginary Octonions.  
 
Define iS7, for i = l, ..., 7, as the intersection of S7 with the 
subspace of the octonions spanned by { 1, Oi } .  
Then each of the subspaces iS7 = { 1, Oi } can be regarded as a one-dimensional 
Spacetime as discussed in section 1a . 
 
Consider the map TL: O -> O defined on the Octonions by T_L(o) = (o - L)^2,  
where L is a real number in [0,2] or in L > 2 including values arbitrarily close to 2 .  
  
If L = 0, then the unit Octonions S7 are invariant under TL and also under n iterations 
denoted by T_L^n for any n.  
 
S7 and its interior is the subset of O that remains bounded under the iterated map T_L^n 
as n becomes arbitrarily large.  
 
Denote by D_L the subset of O that remains bounded under the iterated map T_L^n as n 
becomes large.  
 
Call the boundary of D_L the Julia set for L, denoted by B_L.  
 
For octonions,the intersections of D_L and B_L with any 2-dimensional plane containing 
the real axis is just D_L and the Julia set B_L defined for the complex plane as described 
in section 1a for the case of one Spacetime dimension, and in the work of Barnsley, 
Geronimo, and Harrington that is cited there.  
 



 

Page 449 

Consider the images of Julia sets for one Spacetime dimension shown in section 1a : 
 

 
 

 
L > 2 

 
The Julia sets B_L range from B_0 = unit sphere S7 
through a number of complicated shapes to B_2 = [0,4] on the Octonionic real axis  
to a disconnected Cantor dust on the Octonionic real axis for B_L for L > 2.   
Since B_0 = S7, the iS7 described above can be regarded as  iB_0. To generalize beyond 
L = 0, define iB_L, for i = l, ..., 7, as the intersection of B_L with the subspace of the 
octonions spanned by { 1, Oi } .  
Since all 7 of the iB_L share the same Real Axis of the Octonions,  
the real interval [0,4] inherits 7 different Tchebycheff measure structures, one for each 
imaginary octonion Oi,  
and each denoted by iS for i = 1, … , 7 
in addition to the natural Real Axis Tchebycheff measure structure which is here denoted 
by 0S.  
Therefore, we have a set of 8 Tchebycheff measures 

{ 0S ; 1S, 2S, 3S, 4S, 5S, 6S, 7S } 
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that are each the limit as n becomes large of measures based on the Tchebycheff 
polynomials of degree 2^n. The intervals containing the zeroes of each set of 
Tchebycheff polynomials of degree 2^n form nth order Borel sets for B_2.  
Each of the corresponding set of 8 Borel measures is the singular measure concentrated at 
the zeroes of the Tchebycheff polynomials of degree 2 taking the value 2^(-n) at each 
zero.  
Note that T_2^n maps each nth order Borel set densely onto the whole set B_2 = [0,4].  
T_2 acts as a Bernoulli shift operator for each Tchebycheff measure system on B_2 and, 
as n becomes large, each Tchebycheff measure goes to the arccosine measure.  
 
Consider each of the set of 8 Tchebycheff measures as the measures on 8 Real Line 
segments that form 8 orthonormal basis vectors for an 8-dimensional Spacetime.  
Define M_n as a Lattice on that 8-dimensional Spacetime by identifying the zeroes of 
each set of Tchebycheff polynomials of degree 2^n as Lattice Vertices, so that the 
fineness of the lattice M_n Is determined by the order n of the Borel sets.  
To complete the M_n Lattice, vertices on the basis axes combine by Octonion and 
Quaternion multiplication to produce full HyperDiamond lattices in 8 and 4 dimensions.  
Since the M_n Lattice for (1+7)=8-dimensional Spacetime generalizes the construction in 
section 1a for (1+1)-dimensional Spacetime that produced a solution of the one-
dimensional Ising model which has been shown to by H. A. Gersch (Int. J. Theor. Phys. 
20 (1981) 491) to be equivalent to the (1+1)-dimensional Feynman Checkerboard model 
of Quantum Physics,  
the M_n Lattice in 8 dimensions of Octonionic Spacetime and its counterparts in the two 
components of Quaternionic (4+4)=8-dimensional Kaluza-Klein Spacetime with 
(1+3)=4-dimensional Physical Spacetime allows physics to realistically described by the 
(1+3)-dimensional HyperDiamond Feynman Checkerboard.  
For detailed structure of the Lattice for the (1+3)-dimensional HyperDiamond Feynman 
Checkerboard, see section 2 hereof and my paper at CERN-CDS-EXT-2004-030 
( also at www.tony5m17h.net/FckbUSGR.pdf ) 
 
Note that Bernoulli Shifts of the Tchebycheff measures can be seen as coming from 
Binary Decision Trees, similar to those that produce Markov Processes and Surreal 
Numbers, and that  
Surreal Numbers can be a basis for the Feynman Checkerboard representation of the 
Many-Worlds of Sum-Over-Histories Quantum Field Theory.  To see how this works, 
look at the lattice spacetime of a Feynman Checkerboard, and call it the lattice spacetime 
of "our" universe in the ManyWorlds.  
 For simplicity, look at one of the space-time dimensions. 
Represent its vertices by the red dots - the integers of the Surreal Numbers.  
Then consider the "set" of all "other" lattice spacetimes of the other universes in the 
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ManyWorlds. Let the blue dots represent one of the "nearest neighbor" lattice spacetimes,  
and let the green dots represent the other "nearest neighbor" lattice spacetime.  Then go 
one step further, and let the purple and gold dots represent the two "next nearest 
neighbor" lattice spacetimes that are "accessible through" the blue spacetime, and also 
(not shown on figure) go to the two "next nearest neighbor" lattice spacetimes that are 
"accessible through" the green spacetime.    
 Continuing to fill out the Surreal Number Binary Tree,  
you have a representation of all the universes of the ManyWorlds  
by the "set" of all Surreal Rationals with finite expansions.  
  

 
 

 
As Onar Aam has noted, the Surreals have natural mirrorhouse structure ( see my web 
page at www.tony5m17h.net/miroct.html ). 
 
The two "nearest neighbors" of the origin in this 1-dimensional Surreal "spacetime", 
Sur^1, correspond to the set {+1, -1} (represented in the diagram by {blue, green}) which 
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are reflected into each other through the origin (represented by red). The reflection group 
is the Weyl group of the rank-1 Lie group Spin(3) = SU(2) = Sp(1) = S3.  
 
If we look at k-dimensional Surreal spacetimes Sur^k, we see that the "nearest neighbors" 
of the origin correspond to the root vectors of the Weyl reflection groups for the largest 
rank-k Lie group that contains as a subgroup the rank-k Lie group Spin(2k).  
Here I am using the term "nearest neighbors" to include both nearest and next-nearest 
neighbors in the case of Weyl groups whose root vectors are not all of the same length, 
as, for example, G2, F4, and Spin(2k+1) for k greater than 1. For instance:  
 
The origin of Sur^2 has 4+8 = 12 "nearest neighbors", corresponding to (12+2)-dim G2 
containing (4+2)-dim Spin(4). The "nearest neighbors" are in a Star-of-David pattern,  
with 30-degree angle between adjacent root vectors.  Since 2x30 = 60, 3x30 = 90, and 
4x30 =120, the G2 lattice of all "neighbors" combines both the square Gaussian lattice 
and the triangular Eisenstein lattice. Sur^2 has complex structure.  
 
The origin of Sur^4 has 24+24 = 48 "nearest neighbors", corresponding to (48+4)-dim F4 
containing (24+4)-dim Spin(8). The "nearest neighbors" are in a double 24-cell pattern, 
and all "neighbors" form a double D4 lattice. Sur^4 has quaternionic structure.  
 
The origin of Sur^8 has 112+128 = 240 "nearest neighbors", corresponding to (240+8)-
dim E8 containing (112+8)-dim Spin(16).  The "nearest neighbors" are in a Witting 
polytope pattern, and all "neighbors" form an E8 lattice. If the other 6 of the 7 E8 lattices 
are included, then there are 480 “nearest neighbors”Sur^8 has octonionic structure,  
and can therefore represent my E8 Physics model.  
 
The "neighbors" of the origin of Sur^16 form a /\16 Barnes-Wall lattice that is related to 
the Fermionic Orbifold Structure of E6 Bosonic String Theory described at CERN-CDS-
EXT-2004-031 and at www.tony5m17h.net/E6StringBraneStdModelAR.pdf  
 
The "neighbors" of the origin of Sur^24 form a /\24 Leech lattice that is related to the 
Monster Group of Lattice Bosonic String Theory that describes one cell that, in the 
continuum limit, produces the Hyperfinite II1 von Neumann factor Algebraic Quantum 
Field Theory of my E8 Physics model  
( see my web page at www.tony5m17h.net/LatBStrMonster.html ) 
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2 – Feynman Checkerboards 

The HyperDiamond Feynman Checkerboard in 1+3 dimensions reproduces the correct 
Dirac equation. 

Urs Schreiber has done the work necessary for the proof, after reading the work of 
George Raetz presented on his web site.  

A very nice feature of the George Raetz web site is its illustrations, which include an 
image of a vertex of a 1+1 dimensional Feynman Checkerboard 

 

and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard 
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and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past 

 

 
Urs Schreiber wrote on the subject: Re: Physically understanding the Dirac equation and 
4D in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) and again on 2002-04-10 19:03:09 PST.  
 
Here are some excerpts from those posts: 
"... I know ... the  lanl paper [quant-ph/9503015]... and I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions. But I 
have to say that I fail to see that this generalization reproduces the Dirac propagator in 
1+3 dimensions, and that I did not find any proof that it does. Actually, I seem to have 
convinced myself  that it does not, but I may of course be quite wrong. I therefore take 
this opportunity to state my understanding of these matters. First, I very briefly 
summarize (my understanding of) Tony Smith's construction: 
 
The starting point is the observation that the left |-> and right |+> going states of the 1+1 
dim checkerboard model can be labeled by complex numbers 
 |-> --->  (1 + i) 
 |+> ---> (1 - i) 
(up to a factor) so that multiplication by the negative imaginary unit swaps components: 
 (-i) (1 + i)/2 = (1 - i)/2 
 (-i) (1 - i)/2 = (1 + i)/2 . 
 
Since the path-sum of the 1+1 dim model reads 
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phi = sum over all possible paths of (-i eps m)^(number of bends of path) = sum over all 
possible paths of product over all steps of one path of -i eps m (if change of direction 
after this step generated by i) 1 (otherwise) 
 
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. To generalize this to higher dimensions, 
more square roots of -1 are added, which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, are 
now generalized to four states identified with the following quaternions (which can be 
identified with vectors in M^4 indicating the direction in which a given path is heading at 
one instant of time): 
 (1 + i + j + k) 
 (1 + i - j - k) 
 (1 - i + j - k) 
 (1 - i - j + k) , 
which again constitute a (minimal) left ideal of the algebra (meaning that applying i,j, or 
k from the left on any linear combination of these four states gives another linear 
combination of these four states).  
Hence, now i,j,k are considered as "generators" of kinks in three spatial dimensions and 
the above summing prescription naturally generalizes to 
phi = sum over all possible paths of   product over all steps of one path of 
    -i eps m (if change of direction after this step generated by i) 
    -j eps m (if change of direction after this step generated by j) 
    -k eps m (if change of direction after this step generated by k) 
    1 (otherwise) 
 
The physical amplitude is taken to be A * e^(i alpha) where A is the norm of phi and 
alpha the angle it makes with the x0 axis. 
 
As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 
I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. But if it is to describe real 
fermions propagating in physical spacetime, this generalized path-sum has to reproduce 
the propagator obtained from the Dirac equation in 1+3 dimensions, which we know to 
correctly describe these fermions.  
Does it do that? ... 
 
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk” … which is mostly new to me.... I am posting this 
in order to make a suggestion for a more radical modification ... 
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[The]... equation ...  DQ = (iE)Q ... is not covariant. That is because of that quaternion E 
sitting on the left of the spinor Q in the rhs of [the] equation ... . The Dirac operator D is 
covariant, but the unit quaternion E on the rhs refers to a specific frame.  
Under a Lorentz transformation L one finds 
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.  
 
This problem disappears when the unit quaternion E is brought to the *right* of the 
spinor Q. What we would want is an equation of the form DQ = Q(iE) . 
In fact, demanding that the spinor Q be an element of the minimal left ideal generated by 
the primitive projector P = (1+y0)(1+E)/4 , so that Q = Q' P , one sees that  
DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*. (See hep-ph/0112317, 
equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford (Geometric) Algebras, 
Birkhaeuser (1996) ... ).  
To be equivalent to the Dirac-Lanczos equation, and hence to be correct,  
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3 
instead of  ... = @0 + e1 @1 + e2 @2 + e3 @3 . 
 
All this amounts to sorting out in which particular representation we are actually working 
here. In an attempt to address these issues, I now redo the steps …  with some suitable 
modifications to arrive at the correct Dirac-Lanczos equation (this is supposed to be a 
suggestion subjected to discussion): So consider a lattice in Minkoswki space generated 
by a unit cell spanned by the four (Clifford) vectors 
 r = (y0 + y1 + y2 + y3)/2 
 g = (y0 + y1 - y2 - y3)/2 
 b = (y0 - y1 + y2 - y3)/2 
 y = (y0 - y1 - y2 + y3)/2 . 
(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)  
This is Tony Smith's "hyper diamond".  
(Note that I use Clifford vectors instead of quaternions.)  
Now consider a "Clifford algebra-weighted" random walk along the edges of this lattice, 
which is described by four Clifford valued "amplitudes": 
 Kr, Kg, Kb, Ky 
and such that 
 @r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2) 
 @b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) 
 @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2) 
 @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) . 
(This is geometrically motivated.  
The generators on the rhs are those that rotate the unit vectors corresponding to the 
amplitudes into each other. "k" is some constant.)  
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Note that I multiply the amplitudes from the *right* by the generators of rotation, instead 
of multiplying them from the left. 
Next, assume that this coupled system of differential equations is solved by a spinor Q 
 Q = Q' (1+y0)(1+iE)/4 
 E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) 
with 
 Kr = r Q 
 Kg = g Q 
 Kb = b Q 
 Ky = y Q . 
 
This ansatz for solving the above system by means of a single spinor Q is, as I understand 
it, the central idea. But note that I have here modified it on the technical side:  
Q is explicitly an algebraic Clifford spinor in a definite minial left ideal, E squares to -1, 
not to +1, and the Ki are obtained from Q by premultiplying with the Clifford basis 
vectors defined above. 
Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations: 
 (r @r + g @g + b @b + y @y) Q =  k sqrt(3) Q E 
The left hand side is immediate.  
To see that the right hand side comes out as indicated simply note that  r + g + b + y = y0 
and that  Q y0 = Q by construction. 
The above equation is the Dirac-Lanczos-Hestenes-Guersey equation, the algebraic 
version of the equation describing the free relativistic electron. The left hand side is the 
flat Dirac operator  r @r + g @g + b @b + y @y = ym @m and the right hand side, with 
k = mc / (hbar sqrt(3)) , is equal to the mass term  i mc / hbar Q. 
As usual, there are a multitude of ways to rewrite this.  
If one wants to emphasize biquaternions then premultiplying everything with y0 and 
splitting off the projector P on the right of Q to express everything in terms of the, then 
also biquaternionic, Q' (compare the definitions given above) gives Lanczos' version 
(also used by Baylis and others). 
I think this presentation improves a little on that given on George Raetz's web site:  
The factor E on the right hand side of the equation is no longer a nuisance but a necessity. 
Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified, the construction itself does not depend on it. Also, it is 
obvious how to generalize to arbitrary dimensions. In fact, one may easily check that for 
1+1 dimensions the above scheme reproduces the Feynman model. 
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While I enjoy this, there is still some scepticism in order as long as a central questions 
remains to be clarified: How much of the Ansatz  K(r,g,b,y) = (r,g,b,y) Q is wishful 
thinking?  
For sure,  
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice also solves the Dirac 
equation. But what about the other way round? 
 
Does every Q that solves the Dirac equation also describe such a random walk. ...".  
  

[ The question ends this quotation of Urs Schreiber. ] 
 
My proposal to answer the question raised by Urs Schreiber uses symmetry. 
The hyperdiamond random walk transformations include the transformations of the 
Conformal Group: 
rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 
 
Therefore, to the accuracy of lattice spacing, the hyperdiamond random walks give you 
all the conformal group Dirac solutions, and since the full symmetry group of the Dirac 
equation is the conformal group,  
the answer to the question is "Yes".    
 
So. thanks to the work of Urs Schreiber: 
 

The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce the 
correct Dirac equation. 

 
Here are some references to the conformal symmetry of the Dirac equation: 
R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/0212086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1). Special kinds of 
Clifford-analytic automorphic forms associated to the different choices of are used to 
construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and formulas 
together with Hardy spaces and Plemelj projection operators for Lp spaces of 
hypersurfaces lying in these manifolds. ... Solutions to the Dirac equation are called 
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Clifford holomorphic functions or monogenic functions. Such functions are covariant 
under ... conformal or .... Mobius transformations acting over Rn u {oo}. ...". 
  
Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617: 
"... E. The Dynamical Group Interpretation of Wave Equations.  
... Example 1. Let G = O(4,2) .Take U to be the 4-dimensional non-unitary representation 
in which the generators of G are given in terms of the 16 elements of the algebra of Dirac 
matrices as in exercise 13.6.4.1. Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1, 
taking the simplest mass relation mn = K, we can write (m gamma_0 - K) PSI(dotp) = 0, 
where K is a fixed constant. 
Transforming this equation with the Lorentz transformation of parameter E 
PSI(p) = exp(i E N) PSI(p) 
N = (1/2) gamma_0 gamma 
gives 
(gamma^u p_u - K) PSI(p) = 0 which is the Dirac equation ...". 
  
P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by 
P. A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press 
(1995), at pages 823-836, said: 
"... by passing to a four-dimensional conformal space ... a ... greater symmetry of ... 
equations of physics ... is shown up, and their invariance under a wider group is 
demonstrated. ... The spin wave equation ... seems to be the only simple conformally 
invariant wave equation involving the spin matrices. ... This equation is equivalent to the 
usual wave equation for the electron, except ...[that it is multiplied by]... the factor (1 + 
alpha_5) , which introduces a degeneracy. ...". 
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3 – Pure Spinors and Lucas and Fibonacci numbers 
 
 Reese Harvey (in his book Spinors and Calibrations (Academic 1990)) says  
"... the set Cpx(n) of orthogonal complex structures  on R^2n has two connected 
components Cpx+(n) and Cpx-(n), with  
Cpx(n) = O(2n)/U(n)  
Cpx+/-(n) = SO(2n)/U(n)  
…”.  
Harvey calls O(2n)/U(n) "the twistor space (at a point on a manifold), i.e., the twistor 
fiber", and says(I am using "n" instead of Harvey's "p" here):  
"... Let PURE(n) .. denote the set of all pure spinors ...  
consider the complex case ... 
PURE_C / C* = Cpx(2n) = O(2n)/U(n)  
... The square of a pure spinor represents the associated null plane in /\R(n,n) ...".  
 
For examples:   
 
In the case of n=4:   
O(8)/U(4) which has 28 - 16 = 12 real dimensions is the Twistor Space,  
and it has two components (for the two mirror image half-spinors of Spin(8)) that each 
are SO(8)/U(4) with 28-16 = 12 real dimensions.  
Since PURE_C /C* = O(8)/U(5) has 28-16 = 12 real dimensions,  
it has 6 complex dimensions.  
Since the C* of complex scalars is 1-complex-dimensional,  
PURE_C has 6+1 = 7 complex dimensions.  
Since Spin(8) half-spinors are 8-dimensional, 7 of the 8 dimensions of Spin(8) half-
spinors are PURE (real structure).  
 
In the  case of n=5: 
O(10)/U(5) which has 45 - 25 = 20 real dimensions is the twistor space, and it has two 
components (for the two mirror image half-spinors of Spin(10)) that each are 
SO(10)/U(5) with 45-25 = 20 real dimensions. 
Since PURE_C /C* = O(10)/U(5) has 45-25 = 20 real dimensions, it has 10 complex 
dimensions.  
Since the C* of complex scalars is 1-complex-dimensional,  
PURE_C has 10+1 = 11 complex dimensions. 
Since Spin(10) half-spinors are 16-dimensional, 11 of the 16 dimensions of Spin(10) 
half-spinors are PURE (real structure). 
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In the case of n=7:   
O(16)/U(8) which has 120 - 64 = 56 real dimensions is the Twistor Space,  
and it has two components (for the two mirror image half-spinors of Spin(8)) that each 
are SO(16)/U(8) with 120-64 = 56 real dimensions.  
Since PURE_C /C* = O(16)/U(8) has 129-64 = 56 real dimensions, it has 28 complex 
dimensions.  
Since the C* of complex scalars is 1-complex-dimensional,  
PURE_C has 28+1 = 29 complex dimensions.  
Since Spin(16) half-spinors are 128-dimensional, 29 of the 128 dimensions of Spin(16) 
half-spinors are PURE (real structure).  
 
Note that the 120 dimensions of Spin(16) plus the 128 dimensions of Spin(16) half-
spinors form 248-dimensional E8  
and that 240 – 72 = 168 = 3x56 root vectors of E8 not in its E6 subalgebra form 3 copies 
of the Fr(3,O) Freudental algebra of which E6 is automorphism group  
and that each of the 3 copies of Fr(3,O) correspond to the Twistor Space of the D8 Lie 
algebra of O(16) and Spin(16) from which E8 is constructed,  
so that E8 contains 3 copies of Fr(3,O) Twistor Space, all related to each other by 
Triality.  
 
That is all consistent with the table in vol. 2 of the book Spinors and Spacetime by 
Penrose and Rindler (Cambridge 1986) that lists in table B.65 on page 453 (extended by 
me to Dimensions 15 and 16) (the Half in (Half)-Spinors is for the even Dimensions):  
 
Dimensions   Pure Spinors   (Half)-Spinors 
   1,2            1              1 
   3,4            2              2 
   5,6            4              4  
   7,8            7              8 
   9,10          11             16 
  11,12          16             32 
  13,14          22             64 
  15,16          29            128 
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Fibonacci Numbers and Lucas Numbers are defined in terms of the Golden Mean which I 
denote by g = (1/2)( sqrt(5) - 1 )  
and its inverse which I denote by G = (1/2)( sqrt(5) + 1 ) 
g is related to icosahedral symmetry in general  
and in particular to the 120 vertices of the 4-dim 600-cell polytope,  
which vertices can be obtained from the 24 vertices of a 24-cell  

 
plus a Golden Ratio point on each of the 96 1-dim edges of the 24-cell, giving the 24+96 
= 120 vertices of the 600-cell,  
which can be seen as a 4-dim HyperIcosahedron.  
 
Those 120 vertices form the Root Vector Polytope of H4, the full group of symmetries of 
the 4-dim HyperIcosahedron,  
and  
two sets of 120 form the 240 vertices of the E8 Root Vector Polytope,  
so that it can be said that E8 = H4 + H4.  
 
The Golden Ratio G is not only inherent in the construction of each of the two H4 each 
with 120 Root Vectors,  
but also in the construction E8 = H4 + H4,  
where the lengths of the 120 Root Vectors of one of the H4  
are the lengths of the 120 Root Vectors of  the other dilated by G.  
 
H. S. M. Coxeter gave details in section 3.8 of his paper  
"Regular and Semi-Regular Polytopes III"(Math. Zeit. 200 (1988) 3-45, reprinted in 
"Kaleidoscopes: Selected Writings of H. S. M. Coxeter" (Wiley 1995)) where he said 
(using notation “t” for “G”):  
“…Du Val ... discovered ... ten-dimensional coordinates ...[ u_1 ... u_10 ]... for the ... 
lattice 5_21 ... In fact, the vertices of a 5_21 of edge 5 sqrt(2) are all the points in 
Euclidean 10-space whose coordinates satisfy  
the equations  
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x_1 + x_2 + x_3 + x_4 + x_5 = x_6 + x_7 + x_8 + x_9 + x_10 = 0 
and the congruences 
x_1 = x_2 = x_3 = x_4 = x_5 =  2 x_6 = 2 x_7 = 2 x_8 = 2 x_9 = 2 x_10   (mod 5) 
 
In this lattice, the points at distance 5 sqrt(2) from the origin are, of course, the 240 
vertices of a 4_21 . … In the accompanying table …[of]… new coordinates  
u_v = ( x_v + t x_(v+5) )/sqrt(5) …[for]… v = 1,2,3,4,5 
u_v = ( t x_(v-5) – x_v )/sqrt(5) …[for]… v = 6,7,8,9,10  
where t = (1/2)( sqrt(5) + 1) …  
 

 
 

... By picking out alternate rows of the right-hand column of the table, we distinguish two 
sets of 120 vertices of 4_21 ... 
 
one set satisfying u_1^2 + ... + u_5^2 = 10 [and] u_6^2 + ... u_10^2 = 10 t^2 
 
and the other satisfying u_1^2 + ... + u_5^2 = 10 t^2  [and] u_6^2 + ... u_10^2 = 10 
 
Let us call these 'odd' and 'even' vertices, respectively. In Fig. 3.8 d … 
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… they appear as black and white dots.  ... When we project  
onto the 5-space u_6 = ... = u_10 = 0 by ignoring the last five coordinates, 
we obtain the 120 + 120 vertices of two homothetic 600-cells ... 
one having the coordinates …[of]… the other … multiplied by t  
... 
These 240 points are the vertices of the 8-dimensional uniform polytope 4_21 …[they]… 
represent the 240 lattice points at distance 2 from the origin: 
the 16 permutations of ( +/-2,0,0,0,0,0,0,0) 
and the 112 + 112 cyclic permutations of (the last 7 coordinates in) 
 
(+/-1 ; 0,0,0,+/-1,+/-1,0,+/-1)       (0 ; +/-1,+/-1,+/-1,0,0,+/-1,0) 
 
[ using octonionic basis { 1, i, j, k, e, ie, je, ke }] …”.  
 
Projected into two dimensions, the 240 vertices are in 4+4 = 8 circles of 30 vertices each.  
The two sets of 120 vertices decompose physically this way:  
 
Inner 120:  

24 of one of the two D4 in E8  
32 of the 8x8 = 64 components of  8-dim Kaluza-Klein Spacetime 
32 of the 8x8 = 64 components of 8 Fermion Particles 
32 of the 8x8 = 64 components of 8 Fermion AntiParticles 
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Outer 120 (dilated by G):  

24 of the other of the two D4 in E8  
the other 32 of the 64 components of  8-dim Kaluza-Klein Spacetime 
the other 32 of the 64 components of 8 Fermion Particles 
the other 32 of the 64 components of 8 Fermion AntiParticles 

 
Since the decomposition 240 E8 = 120 H4 + 120 H4  
is of rank 8 E8 into one rank 4 H4 plus another rank 4 H4 
that decomposition corresponds to  
the phase transition at low (relative to Planck) energies  
from a full Octonionic 8-dim Spacetime  
to a (4+4)-dim Kaluza-Klein Spacetime produced by freezing out a preferred 
Quaternionic substructure.  
 
The Golden Mean g is a transcendental number and in some sense the most irrational of 
the real numbers. As Mario Livio notes in his book The Golden Ratio (Broadway Books 
2002):  

G = sqrt( 1 + sqrt(1 + sqrt(1 + sqrt(1 + … 
 
Therefore G  has fundamental structure similar to Fractal Spacetime,  
which uses representations in terms of numbers of the form  
L +/- sqrt( L +/- sqrt( L +/- sqrt( L +/- ...   
which in turn are zeroes of (generalized) Tchebycheff polynomials of degree 2^n.  
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Acccording to a web site at 
www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/lucasNbs.html 
“… A. W. W. J. M. van Loon noticed that, since G - g = 1  
and G + g = sqrt(5), there is  a particularly nice way of writing the Lucas numbers 
forumula that shows a closer relationship with the Fibonacci numbers forumula:  
F(n) = ( G^n - (-g)^n ) / ( G - (-g) )  
L(n) = ( G^n + (-g)^n ) / ( G + (-g) ) …” so we have:  
 
n     F(n)    L(n)    F(n)+L(n) 
 
0      0       2          2  
 
1      1       1          2  
 
2      1       3          4  
 
3      2       4          6  
 
4      3       7         10  
 
5      5      11         16  
 
6      8      18         26  
 
7     13      29         42  
 
8     21      47         68  
 
9     34      76        110  
 
10    55     123        178  
 
11    89     199        288  
 
Note that the Lucas numbers for n = 3, 4, 5, and 7 correspond to Pure Spinors.  
Here are some comments on F(n), L(n) and F(n)+L(n):  
 
F(2)+L(2) = 4 is the dimensionality of physical spacetime and of the Spinors of D3 and 
of the Full Spinors of D2 
with F(2) = 1 as the dimensionality of physical time  
and L(2) = 3 as the dimensionality of physical space 
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F(3)+L(3) = 6 is the dimensionality of conformal spacetime 
with F(3) = 2 as the dimensionality of conformal time  
and L(3) = 4 as the dimensionality of conformal space and of the Pure Spinors of D3 = 
A3 = Conformal Group  
 
F(4)+L(4) = 10 is the dimensionality of conformal octonions and of conformal space over 
8-dimensional octonionic spacetime and the Half-Spinors of D4 
with F(4) = 3 as the dimensionality of imaginary quaternions  
and L(4) = 7 as the dimensionality of imaginary octonions and of the Pure Spinors of D4  
 
F(5)+L(5) = 16 = (4+4) + (1+7)  as the dimensionality of (4+4)-dim Kaluza-Klein 
Spacetime plus (1+7) Fermions and of the Half-Spinors of D5  
with F(5) = 5 = 4+1 as the dimensionality of 4-dim Physical Spacetime plus 1 Neutrino-
Type Fermion and of the Non-Pure Spinors of D5  
and L(5) = 11 = 4+7 as the dimensionality of 4-dim Internal Symmetry Space plus 7 
Tree-Level-Massive Fermions and of the Pure Spinors of D5 
 
F(6)+L(6) = 26 is the dimensionality of bosonic string theory 
with F(6) = 8 as the dimensionality of octonionic spacetime and of the Half-Spinors of 
D4 
and L(6) = 18 as the dimensionality of conformal space over the 16-dimensional Half-
Spinors of D5 and Full Spinors of D4  
 
F(7)+L(7) = 42 is Deep Thought’s Final Answer  
With L(7) = 29 as Pure Spinors of D8 and related to E8 
 
F(11)+L(11) = 288 is the number of vertices in the norm = 22 layer of the D4+ lattice of 
the (1+3)-dim HyperDiamond Feynman Checkerboard described in my paper at  
CERN-CDS-EXT-2004-030 
( also at www.tony5m17h.net/FckbUSGR.pdf )  
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Here are the numbers of vertices in some of the layers of the D4+ lattice. Note the 
occurrence patterns of interesting numbers. The even-numbered layers correspond to the 
even D4 sublattice: 

 norm       number of vertices 
   0         1 
   1         8  =    1 x 8 
   2        24  =    1 x 24 
   3        32  =  ( 1 + 3 ) x 8  
   4        24  =    1 x 24 
   5        48  =  ( 1 + 5 ) x 8 
   6        96  =  ( 1 + 3 ) x 24  
   7        64  =  ( 1 + 7 ) x 8 
   8        24  =    1 x 24 
   9       104  =  ( 1 + 3 + 9 ) x 8 
  10       144  =  ( 1 + 5 ) x 24 
  11        96  =  ( 1 + 11 ) x 8 
  12        96  =  ( 1 + 3 ) x 24 
  13       112  =  ( 1 + 13 ) x 8 
  14       192  =  ( 1 + 7 ) x 24  
  15       192  =  ( 1 + 3 + 5 + 15 ) x 8  
  16        24  =    1 x 24 
  17       144  =  ( 1 + 17 ) x 8 
  18       312  =  ( 1 + 3 + 9 ) x 24 
  19       160  =  ( 1 + 19 ) x 8 
  20       144  =  ( 1 + 5 ) x 24 
  21       256  =  ( 1 + 3 + 7 + 21 ) x 8 
  22       288  =  ( 1 + 11 ) x 24 
  23       192  =  ( 1 + 23 ) x 8 
  24        96  =  ( 1 + 3 ) x 24 
  25       248  =  ( 1 + 5 + 25 ) x 8 
  26       336  =  ( 1 + 13 ) x 24 
  27       320  =  ( 1 + 3 + 9 + 27 ) x 8 
  28       192  =  ( 1 + 7 ) x 24 
  29       240  =  ( 1 + 29 ) x 8 
  30       576  =  ( 1 + 3 + 5 + 15 ) x 24 
  31       256  =  ( 1 + 31 ) x 8  
  32        24  =    1 x 24 
  33       384  =  ( 1 + 3 + 11 + 33 ) x 8 
  34       432  =  ( 1 + 17) x 24 
  35       384  =  ( 1 + 5 + 7 + 35 ) x 8 
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  36       312  =  ( 1 + 3 + 9 ) x 24 
  37       304  =  ( 1 + 37 ) x 8  
  38       480  =  ( 1 + 19 ) x 24 
  39       448  =  ( 1 + 3 + 13 + 39 ) x 8 
  40       144  =  ( 1 + 5 ) x 24 
  41       336  =  ( 1 + 41 ) x 8 
  42       768  =  ( 1 + 3 + 7 + 21 ) x 24 
  43       352  =  ( 1 + 43 ) x 8 
  44       288  =  ( 1 + 11) x 24 
  ...          ... 
 
 2x127                  3,072 = 128 x 24 
 
 2x128                     24   
 
 2x65,536 = 2^17           24 
 
 2x65,537           1,572,912 = 65,538 x 24 
 
 2x2,147,483,647      51,539,607,552 =  
                     = 2,147,483,648 x 24  
 
 2x2,147,483,648 = 2^32    24 
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Comet Holmes 
 
While Garrett Lisi was writing his paper 0711.0770, just before the Full 
Moon before Halloween ( according to a Tommaso Dorigo blog post on 25 
October 2007 ) "... Comet 17P/Holmes has experienced a huge 
outburst, brightening ... in the matter of hours ... 400,000 times ...[around]... 
13:40UT on October 24th ..[according to]...Seiichi Yoshida ...".  

 

On Guy Fawkes Day, 5 November 2007, the day before Garrett Lisi posted 
0711.0770, the Astronomy Picture of the Day was the above image, and the 
antwrp.gsfc.nasa.gov web site said: 

"... Comet Holmes continues to be an impressive sight to the 
unaided eye. The comet has diminished in brightness only 
slightly, and now clearly appears to have a larger angular extent 
than stars and planets. Astrophotographers have also noted a 
distinctly green appearance to the comet's coma over the past 
week. Pictured above [ by Vicent Peris and Jose Luis Lamadrid 
] over Spain in three digitally combined exposures, Comet 
17P/Holmes now clearly sports a tail. The blue ion tail is 
created by the solar wind impacting ions in the coma of Comet 
Holmes and pushing them away from the Sun. Comet Holmes 
underwent an unexpected and dramatic increase in brightness 
starting only two weeks ago. The detail visible in Comet 
Holmes' tail indicates that the explosion of dust and gas that 
created this dramatic brightness increase is in an ongoing and 
complex event. ...". 

Maybe Comet Holmes should be nicknamed "Comet E8", since it 
shares with Garrett Lisi's model "... dramatic brightness ... in an 
ongoing and complex event ...". 
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Puzzles 
 
The reaction of the North American Physics establishment to E8 Physics has 
predominantly ranged from hostility to indifference ( see page 5 ). For 
example, the poster  
 

 
 
for the PASCOS ( PArticles, Strings, and COSmology ) meeting at the 
Perimeter Institute in June 2008 depicted Physics as a jigsaw puzzle whose 
pieces were either unconnected or forced to fit where they don’t belong, in 
marked contrast to the January 2008 cover of European Science et Vie 
 

 
 
which celebrated E8 Physics as the missing piece that, having been found, 
solved the puzzle.  
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Seven-dimensional cross product
From Wikipedia, the free encyclopedia

In mathematics, the seven-dimensional cross product is a bilinear operation on vectors in seven dimensional
Euclidean space. It assigns to any two vectors a, b in �7 a vector a × b also in �7.[1] Like the cross product in
three dimensions the seven-dimensional product is anticommutative and a × b is orthogonal to both a and b.
Unlike in three dimensions, it does not satisfy the Jacobi identity. And while the three-dimensional cross product
is unique up to a change in sign, there are many seven-dimensional cross products. The seven-dimensional cross
product has the same relationship to octonions as the three-dimensional product does to quaternions.

The seven-dimensional cross product is one way of generalising the cross product to other than three dimensions,
and it turns out to be the only other non-trivial bilinear product of two vectors that is vector valued,
anticommutative and orthogonal.[2] In other dimensions there are vector-valued products of three or more
vectors that satisfy these conditions, and binary products with bivector results.
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Example
The postulates underlying construction of the seven-dimensional cross product are presented in the section
Definition. As context for that discussion, the historically first example of the cross product is tabulated below
using e1 to e7 as basis vectors.[3][4] This table is one of 480 independent multiplication tables fitting the pattern
that each unit vector appears once in each column and once in each row.[5] Thus, each unit vector appears as a
product in the table six times, three times with a positive sign and three with a negative sign because of
antisymmetry about the diagonal of zero entries. For example, e1 = e2 × e3 = e4 × e5 = e7 × e6 and the negative
entries are the reversed cross products.



Alternate indexing
schemes

Alternate i j k l m n o

Cayley's sample multiplication
table

× e1 e2 e3 e4 e5 e6 e7
e1 0 e3 −e2 e5 −e4 −e7 e6
e2 −e3 0 e1 e6 e7 −e4 −e5
e3 e2 −e1 0 e7 −e6 e5 −e4
e4 −e5 −e6 −e7 0 e1 e2 e3
e5 e4 −e7 e6 −e1 0 −e3 e2
e6 e7 e4 −e5 −e2 e3 0 −e1
e7 −e6 e5 e4 −e3 −e2 e1 0

Entries in the interior give the product of the corresponding vectors on the left and the top in that order (the
product is anti-commutative). Some entries are highlighted to emphasize the symmetry.

The table can be summarized by the relation[4]

where  is a completely antisymmetric tensor with a positive value +1 when ijk = 123, 145, 176, 246, 257,
347, 365. By picking out the factors leading to the unit vector e1, for example, one finds the formula for the e1
component of x × y. Namely

The top left 3 × 3 corner of the table is the same as the cross product in three dimensions. It also may be noticed
that orthogonality of the cross product to its constituents x and y is a requirement upon the entries in this table.
However, because of the many possible multiplication tables, general results for the cross product are best
developed using a basis-independent formulation, as introduced next.

Definition
We can define a cross product on a Euclidean space V as a bilinear map from V × V to V mapping vectors x and y
in V to another vector x × y also in V, where x × y has the properties[1][6]

orthogonality:

,

magnitude:



where (x·y) is the Euclidean dot product and |x| is the vector norm. The first property states that the cross product
is perpendicular to its arguments, while the second property gives the magnitude of the cross product. An
equivalent expression in terms of the angle θ between the vectors[7] is[8]

or the area of the parallelogram in the plane of x and y with the two vectors as sides.[9] As a third alternative the
following can be shown to be equivalent to either expression for the magnitude:[10]

Consequences of the defining properties
Given the three basic properties of (i) bilinearity, (ii) orthogonality and (iii) magnitude discussed in the section
on definition, a nontrivial cross product exists only in three and seven dimensions.[2][8][10] This restriction upon
dimensionality can be shown by postulating the properties required for the cross product, then deducing an
equation which is only satisfied when the dimension is 0, 1, 3 or 7. In zero dimensions there is only the zero
vector, while in one dimension all vectors are parallel, so in both these cases a cross product must be identically
zero.

The restriction to 0, 1, 3 and 7 dimensions is related to Hurwitz's theorem, that normed division algebras are only
possible in 1, 2, 4 and 8 dimensions. The cross product is derived from the product of the algebra by considering
the product restricted to the 0, 1, 3, or 7 imaginary dimensions of the algebra. Again discarding trivial products
the product can only be defined this way in three and seven dimensions.[11]

In contrast with three dimensions where the cross product is unique (apart from sign), there are many possible
binary cross products in seven dimensions. One way to see this is to note that given any pair of vectors x and y ∈
�7 and any vector v of magnitude |v| = |x||y| sinθ in the five dimensional space perpendicular to the plane
spanned by x and y, it is possible to find a cross product with a multiplication table (and an associated set of
basis vectors) such that x × y = v. That leaves open the question of just how many vector pairs like x and y can
be matched to specified directions like v before the limitations of any particular table intervene.

Another difference between the three dimensional cross product and a seven dimensional cross product is:[8]

“…for the cross product x × y in �7 there are also other planes than the linear span of x and y giving
the same direction as x × y”

—Pertti Lounesto, Clifford algebras and spinors, p. 97

This statement is exemplified by every multiplication table, because any specific unit vector selected as a
product occurs as a mapping from three different pairs of unit vectors, once with a plus sign and once with a
minus sign. Each of these different pairs, of course, corresponds to another plane being mapped into the same
direction.

Further properties follow from the definition, including the following identities:



× e1 e2 e3 e4 e5 e6 e7
e1 0 e4 e7 −e2 e6 −e5 −e3
e2 −e4 0 e5 e1 −e3 e7 −e6
e3 −e7 −e5 0 e6 e2 −e4 e1
e4 e2 −e1 −e6 0 e7 e3 −e5
e5 −e6 e3 −e2 −e7 0 e1 e4
e6 e5 −e7 e4 −e3 −e1 0 e2
e7 e3 e6 −e1 e5 −e4 −e2 0

Lounesto's multiplication table

1. Anticommutativity:

,

2. Scalar triple product:

3. Malcev identity:[8]

Other properties follow only in the three dimensional case, and are not satisfied by the seven dimensional cross
product, notably,

1. Vector triple product:

2. Jacobi identity:[8]

Coordinate expressions
To define a particular cross product, an orthonormal basis {ej} may be selected and a multiplication table
provided that determines all the products {ei × ej}. One possible multiplication table is described in the Example
section, but it is not unique.[5] Unlike three dimensions, there are many tables because every pair of unit vectors
is perpendicular to five other unit vectors, allowing many choices for each cross product.

Once we have established a multiplication table, it is then applied to general vectors x and y by expressing x and
y in terms of the basis and expanding x × y through bilinearity.

Using e1 to e7 for the basis vectors a different multiplication table
from the one in the Introduction, leading to a different cross product, is
given with anticommutativity by[8]



Lounesto's multiplication table

More compactly this rule can be written as

with i = 1...7 modulo 7 and the indices i, i + 1 and i + 3 allowed to permute evenly. Together with
anticommutativity this generates the product. This rule directly produces the two diagonals immediately adjacent
to the diagonal of zeros in the table. Also, from an identity in the subsection on consequences,

which produces diagonals further out, and so on.

The ej component of cross product x × y is given by selecting all occurrences of ej in the table and collecting the
corresponding components of x from the left column and of y from the top row. The result is:

As the cross product is bilinear the operator x×– can be written as a matrix, which takes the form[citation needed]

The cross product is then given by

Different multiplication tables

Two different multiplication tables have been used in this article, and there are more.[5][12] These multiplication
tables are characterized by the Fano plane,[13][14] and these are shown in the figure for the two tables used here:
at top, the one described by Sabinin, Sbitneva, and Shestakov, and at bottom that described by Lounesto. The



Fano planes for the two multiplication
tables used here.

numbers under the Fano diagrams (the set of lines in the diagram)
indicate a set of indices for seven independent products in each case,
interpreted as ijk → ei × ej = ek. The multiplication table is recovered
from the Fano diagram by following either the straight line connecting
any three points, or the circle in the center, with a sign as given by the
arrows. For example, the first row of multiplications resulting in e1 in the
above listing is obtained by following the three paths connected to e1 in
the lower Fano diagram: the circular path e2 × e4, the diagonal path e3 ×
e7, and the edge path e6 × e1 = e5 rearranged using one of the above
identities as:

or

also obtained directly from the diagram with the rule that any two unit
vectors on a straight line are connected by multiplication to the third unit
vector on that straight line with signs according to the arrows (sign of the
permutation that orders the unit vectors).

It can be seen that both multiplication rules follow from the same Fano
diagram by simply renaming the unit vectors, and changing the sense of
the center unit vector. The question arises: how many multiplication
tables are there?[14]

The question of possible multiplication tables arises, for example, when one reads another article on
octonions, which uses a different one from the one given by [Cayley, say]. Usually it is remarked
that all 480 possible ones are equivalent, that is, given an octonionic algebra with a multiplication
table and any other valid multiplication table, one can choose a basis such that the multiplication
follows the new table in this basis. One may also take the point of view, that there exist different
octonionic algebras, that is, algebras with different multiplication tables. With this interpretation...all
these octonionic algebras are isomorphic.

—Jörg Schray, Corinne A Manogue, Octonionic representations of Clifford algebras and triality (1994)

Using geometric algebra

The product can also be calculated using geometric algebra. The product starts with the exterior product, a
bivector valued product of two vectors:

This is bilinear, alternate, has the desired magnitude, but is not vector valued. The vector, and so the cross
product, comes from the product of this bivector with a trivector. In three dimensions up to a scale factor there is
only one trivector, the pseudoscalar of the space, and a product of the above bivector and one of the two unit
trivectors gives the vector result, the dual of the bivector.



A similar calculation is done is seven dimensions, except as trivectors form a 35-dimensional space there are
many trivectors that could be used, though not just any trivector will do. The trivector that gives the same
product as the above coordinate transform is

This is combined with the exterior product to give the cross product

where  is the left contraction operator from geometric algebra.[8][15]

Relation to the octonions
Just as the 3-dimensional cross product can be expressed in terms of the quaternions, the 7-dimensional cross
product can be expressed in terms of the octonions. After identifying �7 with the imaginary octonions (the
orthogonal complement of the real line in O), the cross product is given in terms of octonion multiplication by

Conversely, suppose V is a 7-dimensional Euclidean space with a given cross product. Then one can define a
bilinear multiplication on �⊕V as follows:

The space �⊕V with this multiplication is then isomorphic to the octonions.[16]

The cross product only exists in three and seven dimensions as one can always define a multiplication on a space
of one higher dimension as above, and this space can be shown to be a normed division algebra. By Hurwitz's
theorem such algebras only exist in one, two, four, and eight dimensions, so the cross product must be in zero,
one, three or seven dimensions. The products in zero and one dimensions are trivial, so non-trivial cross products
only exist in three and seven dimensions.[17][18]

The failure of the 7-dimension cross product to satisfy the Jacobi identity is due to the nonassociativity of the
octonions. In fact,

where [x, y, z] is the associator.

Rotations
In three dimensions the cross product is invariant under the group of the rotation group, SO(3), so the cross
product of x and y after they are rotated is the image of x × y under the rotation. But this invariance is not true in
seven dimensions; that is, the cross product is not invariant under the group of rotations in seven dimensions,
SO(7). Instead it is invariant under the exceptional Lie group G2, a subgroup of SO(7).[8][16]



Generalizations
Non-trivial binary cross products exist only in three and seven dimensions. But if the restriction that the product
is binary is lifted, so products of more than two vectors are allowed, then more products are possible.[19][20] As
in two dimensions the product must be vector valued, linear, and anti-commutative in any two of the vectors in
the product.

The product should satisfy orthogonality, so it is orthogonal to all its members. This means no more than n − 1
vectors can be used in n dimensions. The magnitude of the product should equal the volume of the parallelotope
with the vectors as edges, which is can be calculated using the Gram determinant. So the conditions are

orthogonality:

the Gram determinant:

The Gram determinant is the squared volume of the parallelotope with a1, ..., ak as edges. If there are just two
vectors x and y it simplifies to the condition for the binary cross product given above, that is

With these conditions a non-trivial cross product only exists:

as a binary product in three and seven dimensions
as a product of n − 1 vectors in n > 3 dimensions
as a product of three vectors in eight dimensions

The product of n − 1 vectors is in n dimensions is the Hodge dual of the exterior product of n − 1 vectors. One
version of the product of three vectors in eight dimensions is given by

where v is the same trivector as used in seven dimensions,  is again the left contraction, and w = −ve12...7 is a 4-
vector.

See also
Composition algebra
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Schwinger - Hua - Wyler
Frank  Dodd Tony Smith Jr -  2013 - vixra 1311.0088

In their book "Climbing the Mountain: The Scientific Biography of Julian Schwinger" 
Jagdish Mehra and Kimball Milton said: 

"... Schwinger ... always felt that the mathematics should emerge from the physics, 
not the other way around ...

[ Julian Schwinger said in conversations and interviews with Jagdish Mehra, 
in Bel Air, California, March 1988 ]:

"... in 1966 ... Schwinger ... realized that he could base the whole machinery of particle 
physics on the abstraction of particle-creation and annihilation acts. 
One can define a free action, say for a photon, in terms of propagation of virtual photons 
between photon sources, conserved in order to remove the scalar degree of freedom. 
But a virtual photon can in turn act as a pair of electron-positron sources, through a 
`primitive interaction' between electrons and photons, essentially embodied in the 
conserved Dirac current. 
So this multiparticle exchange gives rise to quantum corrections to the photon 
propagator, to vacuum polarization, and so on. 
All this without any reference to renormalization or `high-energy speculations'. ...
The problem with conventional field theory is that it makes an implicit hypothesis that 
the physics is known down to zero distance ... 
Source theory was ... that the physical quantities that you are interested in 
were not the fields but the correlations between fields 
and ... that the correlations between fields are really Green's functions 
... which ... take into account not only how the particles behave 
but how they are created. 
The sources are the way of cataloging the various Green's functions. 
The final point at which the theory asks to be compared with experiment ... involves just 
pure numbers, Green's functions and sources, not operator fields. ...
The whole point was to develop the space-time structure of a Green's function in 
general so it will be applicable both to stable particles and unstable particles. 
...
Green's functions [were] universally recognized as carrying the information of physical 
interest ... one had differential equations for these Green's functions and then came the 
necessity of picking out of the vast infinity of solutions the physical ones of interest ... 
This was enforced by appropriate boundary conditions, that the wave propagate 
outwards, that is, the idea of causality ... if you rotated the time axis into a complex 
space, then the boundary conditions ... would select just the physically acceptable 
states of the Green's function ... all representations of physical interest can be obtained 
from the ... Euclidean group ... attached [to]... the Lorentz group ... (the "unitary trick" of 
Weyl) ... a correspondence between the quantum theory of fields with its underlying 
Lorentz space, and a mathematical image in a Euclidean space ...". 

The Schwinger Sources are finite regions in a Complex Domain spacetime 
corresponding to Green's functions of particle creation / annihilation. 



What Complex Domains have Symmetries of Particle Physics ? 

E8 8-dim Octonionic Spacetime (effective at high Planck-scale energies) 
is by Triality isomorphic with the natural representation space of fundamental 
First-Generation Fermion Particles (and AntiParticles) 
so 
Fermion Particles (and AntiParticles) are represented by Schwinger Sources 
with Bounded Complex Domain structure of a Cartan domain. 

David B. Lowdenslager in Annals of Mathematics 67 (1958) 467-484 said: "... For an irreducible 
Cartan domain ... there is only one linearly independent Riemannian metric ... the 
Bergman metric ... corresponding to ... ∆ ... the Laplace-Beltrami operator ... 
solutions of ... ∆ f = 0 ... are determined by their values ... on the ... Bergman-Shilov ... 
boundary B ... Let D be a classical Cartan domain, ∆ an invariant Laplacian, and K a 
Poisson kernel for D. Then K as a function of D satisfies ∆K = 0 , for all b in B ...". 

Steven G. Krantz in his book "Geometric Analysis of the Bergman Kernel and Metric" said: 

"... the Bergman kernel ... K ... for Ω is related to the Green's function ...  ... for the 
boundary value problem 

 
... in this way 

 ...".

Armand Wyler, in his 1972 IAS Princeton preprint "The Complex Light Cone Symmetric Space of the 
Conformal Group", said: "... the bounded realization Dn of SO(n,2) / SO(n)xSO(2) ... allows 
to define ... the Bergman metric, the invariant differential operators and their elementary 
solutions (Green functions) ...[and]... the Shilov boundary Qn ...[as]... the quotient space 
C(Mn) / P(Mn) of the conformal group by the Poincare group ... and give ... eigenvalues 
of Casimir operators in the Lie algebra of C(Mn) ...". 
In Wyler's approach, the elementary solutions of the invariant differential operators in 
the Bounded Complex Schwinger Source Domains are Schwinger Green's functions.  

Using Schwinger-type Euclidean Spin(10) version of the Spin(8,2) Conformal Group,  
the Fermion Schwinger Sources correspond to the Symmetric space 

the Lie Sphere Spin(10) / Spin(8)xU(1)
which has local symmetry of the Spin(8) gauge group with respect to which the first 
generation spinor fermions are seen as +half-spinor and -half-spinor spaces, 
so the Fermion Schwinger Source Bounded Complex Domain D8 is of type IV8 
which has Shilov Boundary Q8 = RP1 x S7 . 



The Complex Domain of type IV8 is described by L. K. Hua in his book 
"Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains" as 

with Characteristic Manifold = Shilov Boundary = RP1 x S7

The Poisson kernel of a type IV Complex Domain is 

and the Bergman kernel of a type IV Complex Domain is 



How big are the Schwinger Sources ? 

Schwinger Sources as described above are continuous manifold structures 
of Bounded Complex Domains and their Shilov Boundaries 
but 
E8 Physics at the Planck Scale has spacetime condensing out of Clifford structures 
forming a Leech lattice underlying 26-dim String Theory of World-Lines 
represents 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single 
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.  
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole. 

That cloud constitutes the Schwinger Source.  
Its structure comes from the 24-dim Leech lattice part of the Monster Group which is 
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

(Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral domain 
lattices there are 7 (or 8 if you include a non-integral domain E8 lattice)mdistinct Leech lattices. 
The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale, 
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs 
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = 

= roughly 10^(-24) cm.



How do the Schwinger Sources fit into the E8 Lagrangian Structure ? 

The fundamental high-energy E8 Lagrangian for Octonionic 8-dim SpaceTime is 

   ∫  GRb  +  StMb  +  Spf
ST                                .     

an integral over SpaceTime ST of a Gravity boson term GRb, 
a Standard Model boson term StMb, and a Spinor fermion term Spf. 

Consider the Spinor fermion term Spf based on Schwinger Source Fermions. 

In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
Although the mass m is derived from the Higgs mechanism, the Higgs coupling
constants are, in the conventional picture, ad hoc parameters, so that effectively the
mass term is, in the conventional picuture, an ad hoc inclusion.

E8 Physics does not put in the mass m in an ad hoc way, 
but
constructs the Lagrangian integral such that 
the mass m emerges naturally from the geometry of the spinor fermions by setting 
the spinor fermion mass term as the volume of the Schwinger Source Fermions.  

Effectively the integral over the Schwinger Source spacetime region 
of its Kerr-Newman cloud of virtual particle/antiparticle pairs plus the valence fermion 
gives the volume of the Schwinger Source fermion and defines its mass, 
which, since it is dressed with the particle/antiparticle pair cloud, 
gives quark mass as constituent mass. 

Note that in the process of breaking Octonionic 8-dim SpaceTime 
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein 
all Fermions are treated similarly so that ratios of their masses remain the same. 



What about Gauge Bosons ? 

The fundamental high-energy E8 Lagrangian for Octonionic 8-dim SpaceTime is 

   ∫  GRb  +  StMb  +  Spf
ST                                .     

an integral over SpaceTime ST of a Standard Model boson term StMb, 
a Gravity boson term GRb, and a Spinor fermion term Spf. 

What are the Schwinger Sources for the gauge boson terms StMb and GRb ? 

The GRb bosons live in one of the two D4 Lie SubAlgebras of the E8 Lie Algebra. 

The StMb bosons live in the other of the two D4 Lie SubAlgebras of the E8 Lie Algebra. 

The process of breaking Octonionic 8-dim SpaceTime 
down to Quaternionic (4+4)-dim M4 x CP2 Kaluza-Klein 
creates differences in the way gauge bosons "see" M4 Physical SpaceTime. 

Joseph Wolf (Journal of Mathematics and Mechanics 14 (1965) 1033) showed that 
there are only 4 equivalence classes of 4-dimensional Riemannian Symmetric Spaces 
with Quaternionic structures, with the following repesentatives: 

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) is the Schwinger-Euclidean version of 
the Anti-DeSitter Group that gives MacDowell-Mansouri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force 

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon 
( 1  copy for each of the 4 covariant components of the Photon )



The GRb bosons (Schwinger-Euclidean versions) live in 
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8). 
They "see" M4 Physical spacetime as the 4-sphere S4 
so that their part of the Physical Lagrangian is 

   ∫  GRb  
S4      .     

an integral over SpaceTime S4. 
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and 
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons. 
However, due to Stabilization of Condensate SpaceTime 
by virtual Planck Mass Gravitational Black Holes, 
for Gravity, the effective force strength that we see in our experiments 
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume, 
but is suppressed by the square of the Planck Mass. 
The unsuppressed Gravity force strength is the Geometric Part of the force strength. 

The Standard Model SU(3) Color Force bosons live in 
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8). 
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is 

   ∫  (SU(3) part of StM)b  
CP2                              .     

an integral over SpaceTime CP2.  
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and 
Shilov Boundaries for SU(3) Color Force bosons. 
The Color Force Strength is given by 
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume. 
Note that since the Schwinger Source volume is dressed with the particle/antiparticle 
pair cloud, the calculated force strength is 
for the characteristic energy level of the Color Force (about 245 MeV).  

 



The Standard Model SU(2) Weak Force bosons live in 
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2) 
They "see" M4 Physical spacetime as two 2-spheres S2 x S2 
so that their part of the Physical Lagrangian is 

   ∫  (SU(2) part of StM)b  
S2xS2                                .     

an integral over SpaceTime S2xS2. 
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and 
Shilov Boundaries for SU(2) Weak Force bosons. 
However, due to the action of the Higgs mechanism, 
for the Weak Force, the effective force strength that we see in our experiments 
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume, 
but is suppressed by the square of the Weak Boson masses. 
The unsuppressed Weak Force strength is the Geometric Part of the force strength. 

The Standard Model U(1) Electromagnetic Force bosons (photons) live in 
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2) 
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is 

   ∫  (U(1) part of StM)b  
T4                             .     

an integral over SpaceTime T4. 
The Schwinger Sources for U(1) photons  
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons. 
The Electromagnetic Force Strength is given by 
the SpaceTime T4 volume and the U(1) Schwinger Source volume. 



What are the results of Wyler-type calculations for Schwinger Sources ? 

The Schwinger Source calculations using the Wyler approach give the following results, 
details of which can be found at http://vixra.org/abs/1310.0182 and my web sites.  
Since calculations are for ratios of particle masses and force strengths, 
the Higgs mass and the Geometric Part of the Gravity force strength are set so that the 
ratios agree with conventional observation data. 

Particle/Force           Tree-Level        Higher-Order

e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck=1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV







Outline of McIntosh - Ham History: 

Tim Hashaw in “The Birth of Black America” said: “... Long before the birth of Jesus there had flourished 
in East Africa the magnificent city-state of Aksum. ... In the fourth century A.D. ... Ethiopia under King 
Ezana ... established the world's first Christian state. ... The Christian rulers of Ethiopia had been tolerant 
of all religions ... Because Christian Ethiopians had offered refuge to persecuted Muslims, the Prophet 
Muhammad, according to Islamic tradition, had instructed Muslim armies to leave Ethiopia in peace 
...
in 1616 ... at Jamestown ... the Virginia Company ... intended to create a permanent colony of consumers, 
producers, and manufacturers ... at the latter end of 1618, King James's chronicler William Camden had 
reported the sudden appearance in the sky of a comet ... visible at the latitude of Jamestown ... 
in 1619 ... The Spanish slave frigate San Juan Bautista left ... Angola ... with 350 slaves and crossed the 
Atlantic to be captured in the Gulf of Mexico in the summer of 1619 by two English pirate ships - the 
White Lion ... and the Treasurer ... the first Africans in English North America were ... delivered to 
Jamestown ... in 1619 ... two dozen ... by the White Lion and ... half dozen [by]... the Treasurer ...
In less than two decades after arriving, many of this skilled and intelligent first generation of Jamestown 
Africans were free and had established their own farms and communities in Tidewater Virginia ... 
From 1619 [ under King James (died 1625) and King Charles I (executed 1649) and Oliver Cromwell 
(died 1658) ] ... one generation [ of African slaves and British indentured servants ] has a brief opportunity 
to bestow freedom upon its descendants
...
England in 1660 invited Charles II, grandson son of James I, to return to the throne and restore the Stuart 
dynasty. ... Charles II ... gave the Royal African Company a charter to ship slaves directly from Africa ... 
slavery became a British industry ... Nearly sixty years [ after 1619 ], Virginians saw another comet in the 
latitude of Jamestown ... Thus began Bacon’s Rebellion [ of 1676 ]...
Nathaniel Bacon, a planter and the first American populist. Bacon raised an army by promising freedom to 
every enslaved African and indentured Englishman who would run away and join him. ... Six months later, 
Bacon's campaign ceased being a war against natives and became a war of the colonial underclass 
against Jamestown's ruling royalist elite. Free black and white farmers, plus runaway Angolan fugitives, 
marched to Jamestown to ... cast ... Governor Berkeley ... out of power. ... Bacon's army, by then largely 
African,seized the colonial capital and burned it to the ground. In the ashes of Jamestown, Governor 
Berkeley appealed to the Stuart king [ Charles II ] of England, who gave him a fleet to put down the ... 
rebels. Bacon died of natural causes ... and the rebellion ... had no capable leader. ...
The royalist elite returned and rebuilt Jamestown. ...”. 

During 1700-1750: In Scotland, my 6-Great Grandfather Angus McIntosh of Inverness
participated in the Jacobite Rebellion. He and his daughter, my 5-Great Grandmother Ann McIntosh, were 
captured and she was shipped to Orange County VA as an Indentured Servant.
In Africa, my 5-Great Grandfather John Whistler (or his ancestor) was captured
and shipped to Orange County VA as a Slave.

During 1750-1800s in Virginia, my 5-Great Grandparents John Whistler and Ann McIntosh were 
effectively husband and wife as slave / servant of Arjalon Price in Orange County VA.
In 1756 they had my 4-Great Grandmother Molly a/k/a Mary a/k/a Frankey McIntosh who became 
property valued at 20 pounds. Ann was banned from the church and whipped fifty lashes.
In 1787 Molly gave birth to my 3-Great Grandmother Mary McIntosh who at age 16 in 1803 obtained a a 
certificate from David Jamison, a justice of the peace from Culpeper County, and produced it in the 
District of Columbia Court in Alexandria on 17 November 1803 declaring that she was born free.
She then moved to Richmond County NC and married John McKennon.
In 1810 they had my 2-Great Grandmother Margaret McKennon who married Malcolm McKinnon. They 
moved to Echols County Georgia, and in 1843 had my Great Grandmother Mary Frances McKinnon
who married William Jeremiah Absolom Ham and gave birth in 1875 to
my Grandfather George Clinton Ham, father of my Mother Willie Julia (Billie) Ham.



Outline of Our (Fred, Sarah Fran, Clara, Tony) Taylor - Brewster - Smith History: 

Legions with Iron Smith s= Ngola migrated down the NIle to Giza to build the Great Pyramid, then 
crossed the Mediterranean to the Balkans where they formed Alelxander’s Army, then as Roman Legions 
moved down the Danube and up the Rhine and over to Britain, along the way setting up Silk Road Trade..

In 1209 King John of England (whose Consort Queen of England Isabelle Taylor of Angouleme, is our 
20-Great Grandaunt) hanged 3 Oxford Academics (for involvement in death of an Oxford Townswoman) 
which caused some Academics to flee Oxford to Cambridge where they founded that University.
After King John died our 20-Great-Aunt Isabelle remarried. Her Grandson (our cousin) Aymar de Valence, 
2nd Earl of Pembroke, married Marie de St. Pol. After his death (legend - hsse died in a friendly jousting 
match accident just after their wedding so that she was maiden, wife, and widow all in one day). Marie de 
St. Pol founded Pembroke College Cambridge with license from Edward III on Christmas Eve 1347. 

Our 17-Great Grandfather Galfridus Brewster (1350-1410) 
was also 17-Great Grandfather to HRH Charles and to Lady Dianas
In 1617 our 9-Great Grandfather Francis Brewster II was admitted as Fellow Commoner 
to Pembroke College Cambridge. He received his Cambridge MA in 1624. 
He died in 1647 lost at sea in the New Haven Phantom Ship, 
the subject of Henry Wadsworth Longfellow’s poem “The Phantom Ship”. 
His son our 8-Great Grandfather Nathaniel Brewster was one of the 9 in Harvard class of 1642, which 
was Harvard’s first graduating class. He moved to England and when Oliver Cromwell was Lord 
Protector of England, Scotland, and Ireland he went to Ireland where he received a B.D. in 1656 from 
Trinity College. After the 1662 Restoration, Nathaniel returned to America where he was the first minister 
of the Presbyterian Church at Setauket where he remained until his death in 1690. 
He was also 4-Great Grandfather of Abraham Lincoln, who is therefore our cousin.

Also lost at sea on the Phantom Ship was John Taylor V (born 1603) 3-Great Grandson of our 15-Great 
Grandfather William Taylor II born 1429 who was Master of the Rolls of the Court of Chancery. 
John Taylor V was 4-Great Grandfather of Gen. William Tecumseh Sherman, so he is our cousin. 

Our 10-Great Grandfather Thomas Taylor Jr (born 1574) had 3-Great Granddaughter Elizabeth Bassett 
who married Benjamin Harrison V who signed the Declaration of Independence. Their son William Henry 
Harrison and their Great Grandson Benjamin Harrison were Presidents and our cousins. 

Our 9-Great Grandfather John Taylor (1607-1652) immigrated to Virginia. He was 3-Great Grandfather of 
Abraham Lincoln who is therefore our double cousin through Taylor and Brewster.  

His son our 8-Great Grandfather James Taylor (born 1633) also immigrated to Virginia. 

In 1675 our 7-Great Grandfather James Taylor II was born. His Great Grandchildren included Presidents 
James Madison Jr. and Zachary Taylor who are therefore our cousins. 

Our 6-Great Grandmother Martha Taylor married Thomas Chew and 
our 5-Great Grandmother Frances Chew married Henry Downs Jr and 
in North Carolina in 1780 our 4-Great Grandmother Mildred Downs 
married our 4-Great Grandfather James Brewster 
thus uniting in North Carolina the Taylor and Brewster lines of ancestry. 

Our 3-Great Grandmother Sarah Brewster married James Dickerson and 
our 2-Great Grandmother Mary Brewster Dickerson 
married our 2-Great Grandfather Benjamin Franklin Smith 
thus uniting the Brewster, Taylor, and Smith lines of ancestry. 



Some Smith Ancestors
Frank Dodd (Tony) Smith, Jr. - 2017

  Paternal Y-DNA (Y-DNA M-35 E3b1= E-V13) 

My Father’s family has a Brewster branch (Y-DNA M-253) to my 20-Great Grandfather 
( 22nd Generation has 2^22 = 4,194,304 Grandparents. Earth population 1300 was about 400,000,000 )

(22nd Generation back) John Brewster I of Suffolk born 1279 and a Taylor branch 
(Y-DNA R1b) to my 36-Great Grandfather Frankish Aristocrat, born 697 and his son, 
my 35-Great Grandfather Gerold Von Vinzgau, born circa 725, Graf im Kraichgau und 
Anglachgau, whose daughter Hildegard married King Charlemagne in 771. 



Material herein is taken from sources including Wikipedia, ancestrycom, geni.com, fabpedigree.com, 
werelate.org, Burkes Landed Gentry, Alumni Cantabrigienses, U. Cambridge from Earliest Times to 1535

Paris and Cambridge around 1300

Around 1300 Scholasticism and Empiricism were being developed 
at the University of Paris, then the world’s leading University, 
and Cambridge and Oxford Universities which were getting organized based on Paris. 
Developers of  Scholasticism and Empiricism included: 

Doctor Mirabilis = Roger Bacon (1219-1292) who advocated Aristotelian Empiricism, 
Doctor Angelicus = Thomas Aquinas (1225-1274) also an advocate of Aristotle. 
Doctor Illuminatus = Ramon Llull (1232-1315) who produced a system of Logic 
and a mathematical Art based on what is now known as the Clifford Algebra 
Cl(16) and the 120 dimensional Lie algebra Spin(16). 700 years ago the details 
of that mathematics were not known, nor was it known that the math structure of the Art 
gives a realistic representation of E8 Physics of the Standard Model and Gravity 
along with its Algebraic Quantum Field Theory. (see viXra 1602.0319)
Doctor Subtilis = John Duns Scotus (1266-1308) who developed Llull’s system of Logic 
into sophisticated Scholasticism, but did not have the math and physics knowledge 
to show that the mathematical Art of Doctor Illuminatus gives a realistic physics model.

A Second Scholasticism began in 1540 when Ignatius Loyola under Pope Paul III 
founded the Jesuits, who joined with the Franciscans (Bacon, Llull and Scotus) 
and the Dominicans (Aquinas) in developing Scholasticism
but, without the ability to experimentally measure 
the relative strengths of the forces of the Standard Model and Gravity 
and the relative masses of the elementary fermion particles 
and to compare those observations with the physics model of Llull’s mathematical Art, 
by 1700 Scholasticism had been displaced by the Enlightenment of Descartes et al.

Although I can trace my Brewster Line ancestry back to 1279 birth of John Brewster I, the earliest 
connection that I have found of them with Cambridge Scholasticism is Robert Brewster of Scrooby 
(1440-1505) Cambridge MA 1468-9. Most of my Brewster Line family connections with Cambridge were 
1588 to 1624, the Golden Age of Second Scholasticism. 

However, my Taylor ancestry goes back further, including 
21-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
20-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England 
! as wife of King John of England from 1200 to his death in 1216 shortly 
! after the Magna Carta had been initially signed with rebel barons. 
In 1209 three Oxford clerks were arrested in connection with the death of a townswoman 
and King John ordered their death. After their hanging, many Oxford clerks fled Oxford 
and some of them founded Cambridge. 
After King John’s death in 1216 Isabelle returned to Angouleme and married Hugh X of Lusignan. 
Their son William de Valence (1225-1296) was the first Earl of Pembroke (3rd creation). 
His son Aymer de Valence, 2nd Earl of Pembroke (1275-1324) married Marie de St. Pol. 
Apocryphal legend: Marie was maiden, wife, and widow all on her wedding day when her husband was 
killed in front of her in a friendly jousting match. Fact: Marie founded Pembroke College Cambridge 
with license from Edward III on Christmas Eve 1347. 



1647 Brewster-Taylor New Haven Phantom Ship

1480 - John Taylor, Jr., triplet #1, my 13-Great Grandfather, born
1573 - Francis Brewster I born
1617 - Francis Brewster II adm Fel Cmnr Pembroke Cambridge 

1624 - Francis Brewster II MA Cambridge
1632 - Francis Brewster I dies 
1642 - Nathaniel Brewster, 4-Great Grandfather of Abraham Lincoln, AB Harvard 

New Haven Phantom Ship Passengers: 
Francis Brewster II my 9-Great Grandfather

John Taylor V (not of the triplets family) 
4-Great Grandfather of William Tecumseh Sherman 

also 4th cousin of my 10-Great Grandfather Thomas Taylor, Jr. (of the triplets family)
who was father of my 9-Great Grandfather John Taylor I the immigrant born 1607

1649 - Cromwell signs Charles I death warrant 
1650 - John Taylor I (of the triplets family) and son James Taylor immigants to Virginia
1651 - John Taylor I dies
1653 - Cromwell is Lord Protector 
1658 - Oliver Cromwell dies
1665 - Nathaniel Brewster first minister of the Presbyterian Church at Setauket
1690 - Nathaniel Brewster dies 

From scrapbookyourfamilytree.com isaacs-story “... “Vision of the Phantom Ship,” ... 
by Jesse Talbot in 1850, recalls ... a New Haven vessel lost at sea in [1647] ...
... merchants at New Haven ... built or had built a ship in Rhode Island (about 150 tons) 
to be used in trade with England and other countries ... sailors and ship builders called 
this ship ‘crank sided and walty’ (or in terms we understand today, very unstable) ...
In the winter of 1645/46 the “Great Shippe” was chartered by “The Company of 
Merchants of New Haven” with Captain George Lamberton in command. ... it was not 
ready to sail until ... about the middle of January 164[7],  seventy persons boarded 
the ship, among them were ... George Lamberton ... 
[ and my 9-Great Grandfather Francis Brewster II, ancestor of Abraham Lincoln and 
John Taylor V (not of the triplets family) 4-Great Grandfather of William Tecumseh Sherman 
and 3-Great Grandson of my 15-Great Grandfather William Taylor, II, born 1429, who was 
common ancestor of James Madison, Jr., Zachary Taylor and William Tecumseh Sherman ] ... 



The vessel was iced in so solidly at its pier, that in order to get to Sea every able 
man and boy had to help hand-chop a three mile channel out of Long Island 
Sound. Then the ship had to be towed stern-first through the ice out to the waters 
of the North Atlantic. This was a chillingly bad omen, and the crew members 
almost mutinied because of it.  ... The ship’s master, George Lamberton, an 
experienced mariner, predicted many times that the “walty” ship would “prove 
their grave.” ... 

The ship was never heard from again ...

Six months later ... On a humid June afternoon, heavy thunderstorms descended upon 
New Haven harbor. Excitement overtook the town as person after person saw their 
`Great Shippe´ emerging from the cloudbanks and sailing into the harbor. ... 

... However, it was sailing against the winds and above the waves - in the fogged clouds 
and not touching the waters below. As it approached the shore, and as dusk fell, the 
main topmast broke off, fell and entangled other sails on the deck. Pieces of the ship 
seemed to break off. Many watching from the harbor saw a human figure on the bow, 
sword raised and pointing to the sea, just before the ship, ragged, broken and haunted, 
rolled over on her side and disappeared into the mists ... 
No debris-wood, casks, sails - from the ship was ever found. 
The water calmed and the mists lifted. The ship had vanished. ...”. 



From colonialwarsct.org “... Henry Wadsworth Longfellow's The Phantom Ship

In Mather's Magnalia Christi, Of the old colonial time,
May be found in prose the legend That is here set down in ryhme.

A ship sailed from New Haven, And the keen and frosty airs,
That filled her sails at parting, were heavy with good men's prayer.

"O Lord if it be thy pleasure" - Thus prayed the old divine - 
"To bury our friends in the ocean, Take them, for they are thine!"
But Master Lamberton muttered, And under his breath said he,
"This ship is so crank and walty, I fear our grave she will be!"

And the ships that came from England, When the winter months were gone,
Brought no tidings of this vessel Nor of Master Lamberton.

This put the people to praying that the Lord would let them hear
What in his greater wisdom He had done with friends so dear.

And at last their prayers were answered: It was in the month of June,
An hour before the sunset Of a windy afternoon,

When, steadily steering landward, A ship was seen below,
And they knew it was Lamberton, Master, Who sailed long ago.

On she came, with a cloud of canvas, Right against the wind that blew
Until the eye could distinguish The faces of the crew.

Then fell her straining topmasts, Hanging tangled in the shrouds,
And her sails were loosened and lifted, And blown away like the clouds.

And the masts, with all their rigging, Fell slowly, one by one,
And the hulk dilated and vanished,mAs sea-mist in the sun!

And the people who saw this marvel Each said unto his friend,
That this was the mould of their vessel, And thus her tragic end.

And the pastor of the village Gave thanks to God in prayer,
That, to quiet their troubled spirits, He had sent this Ship of Air.

                                                                     ...”.



The Brewster Line and Taylor Branch of ancestry intersected in 1780 
and give Common Ancestry with Madison, Taylor, Lincoln and Sherman

Brewster Ancestry Line: 

20-Great Grandfather Sir John Brewster I born 1279 died 1299
19-Great Grandfather Sir John Brewster II born 1299 died 1325 
18-Great Grandfather Sir John Brewster III born 1325 died 1379
17-Great Grandfather Galfridus Brewster I born 1350 died 1410
! he was also 17-Great Grandfather to HRH Charles and to Lady Diana
16-Great Grandfather John Brewster born 1380 died 1441
15-Great Grandfather Humphrey Brewster born 1410 died 1443
14-Great Grandfather Robert Brewster of Scrooby born 1440 (Cambridge MA 1468-9) died 1505

At Cambridge in the Scholastic Era he could have learned about Ramon Llull (1232-1315)
13-Great Grandfather William Brewster of Rushmere born 1470 died 1521
12-Great Grandfather Robert Brewster born 1494 died 1540 
! his brother William Brewster of Hatfield b 1510 (B.Can.L. Cambridge 1532-3). 
11-Great Grandfather Humphrey Clearke Brewster born 1526 died 1593
! his son Humphrey Jr matric pens St Johns Cambridge 1588 died 1613 age 44
10-Great Grandfather Francis Brewster I born 1573 died 1632 
! his Second Cousin William “Elder” Brewster was Pilgrim leader of Mayflower Compact 
! his son John born 1600 adm pens Emmanuel Cambridge 1610 
! his son Robert born 1599 matric Fel Cmnr Pembroke Cambridge 1617
9-Great Grandfather Francis Brewster II born 1598 (adm Fel Cmnr Pembroke1617 Cambridge MA 1624)  
! he died 1647 on the New Haven Phantom Ship with John Taylor
8-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642) died 1690 
! he was 4-Great Grandfather of President Abraham Lincoln
7-Great Grandfather Daniel Brewster born 1662 died 1748
6-Great Grandfather John Brewster born 1705 died 1778
5-Great Grandfather John Brewster born 1728 died 1816 in SC
4-Great Grandfather James Brewster b 1756 d 1804 in SC married Mildred Downs 1780 in NC
3-Great Grandmother Sarah Brewster b 1783 d 1857 in GA married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson b 1819  d 1895 in GA 
! she married Benjamin Franklin Smith b 1815 d 1893 in GA
Great Grandfather James Madison Smith b 1841 d 1884 in GA
Grandfather James Madison Smith b 1877 d 1932 in GA
Father Frank Dodd Smith b 1906 d 1986 in GA
Frank Dodd (Tony) Smith, Jr., born 1941

My Brewster Common Ancestor with Abraham Lincoln is Nathaniel Brewster (Harvard AB 1642)

Abraham Lincoln 4-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642)
Abraham Lincoln 3-Great Grandmother Sarah Brewster born 1656 married Jonathan Smith (son of Bull)
Abraham Lincoln 2-Great Grandmother Abigail Smith born 1678 married Isaiah Harrison
Abraham Lincoln Great Grandmother Abigail Harrison born 1710 married Alexander (Jr.) Herring 
Abraham Lincoln Grandmother Bethsheba Herring born 1742 married Abraham (Capt.) Lincoln 
Abraham Lincoln Father Thomas Lincoln born 1778
Abraham Lincoln born 1809 



Taylor Ancestry Branch:

35-Great Grandfather Frankish Aristocrat, born 697
34-Great Grandfather Gerold Von Vinzgau, Graf im Kraichgau und Anglachgau, born circa 725
! his daughter Hildegard married King Charlemagne in 771
33-Great Grandfather Udalrich I, Graf in Breisgau, born circa 770
32-Great Grandfather Udalrich II, Graf im Breisgau, born 783
31-Great Grandfather Wulfhard Taillefer d’Angouleme, born circa 783
30-Great Grandfather Wulgrin Tallefer d’ Angouleme, born circa 828
29-Great Grandfather Alduin, born circa 866
28-Great Grandfather William I “Taillefer” d’Angouleme, born circa 895
27-Great Grandfather Arnaud “Manzer” d’Angouleme,  born circa 927
26-Great Grandfather William Taillefer d’Angouleme, born circa 978
25-Great Grandfather Geoffrey d’Angouleme, born 1014 
24-Great Grandfather Foulques d’Angouleme, born 1015
23-Great Grandfather Guilaume V ‘Taillifer’ d’Angouleme, born 1067-1103
22-Great Grandfather Vulgrin II d’ Angouleme, born 1070-1130
21-Great Grandfather Guillaume ‘Taillefer’ d’Angouleme, born circa 1115 
20-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
19-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England
18-Great Grandfather Baron Hanger Taylifer born 1256
17-Great Grandfather Sir John Taylor (Taylifer), Kt, born circa 1324
16-Great Grandfather William Taylor, I, born before 1377
15-Great Grandfather John Taylor, II, born 1403
14-Great Grandfather William Taylor, II, born 1429, Master of the Rolls of the Court of Chancery, 
! father of triplets 
13-Great Grandfather John Taylor, Jr., triplet #1, born 1480 
! Doctor of Civil Law and Doctor of Canon Law at Cambridge in 1520 
12-Great Grandfather Rowland Taylor, Archdeacon  of Exeter, born 1510, burned at stake 1555 
! Doctor of Laws degree from Cambridge in 1534 
11-Great Grandfather Thomas Taylor, Sr., born 1548
10-Great Grandfather Thomas James Taylor, Jr., born 1574 
! his 3-Great Granddaughter Elizabeth Bassett married Benjamin Harrison V who signed the 
! Declaration of Independence. Their son William Henry Harrison  and their Great Grandson 
! Benjamin Harrison  were Presidents
9-Great Grandfather John Taylor I, the Immigrant born 1607 
8-Great Grandfather Col. James Taylor born 1633 
7-Great Grandfather James Taylor II born 1675 had daughter Frances and son Zachary: 
! James Madison Jr Grandmother Frances Taylor born 1700 married Ambrose Madison
! James Madison Jr Father Col. James Madison born 1723
! James Madison Jr born 1751
! Zachary Taylor Grandfather Zachary Taylor I born 1707
! Zachary Taylor Father Richard Taylor born 1744
! Zachary Taylor born 1784
6-Great Grandmother Martha Taylor born 1702 married Thomas Chew 
5-Great Grandmother Frances Chew born 1730 married Henry Downs, Jr.
4-Great Grandmother Mildred Downs born 1760 married James Brewster 1780 in NC
3-Great Grandmother Sarah Brewster born 1783 married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson born 1819 married Benjamin Franklin Smith born 1815
Great Grandfather James Madison Smith born 1841
Grandfather James Madison Smith born 1877
Father Frank Dodd Smith born 1906
Frank Dodd (Tony) Smith, Jr., born 1941



According to Wikipedia: “... In 848 Angoulême was sacked by the Viking chief Hastein. ... 

... In 896 or 930 the city suffered another attack from invading Vikings 
but this time the Vikings faced an effective resistance. 
Guillaume I, third Count of Angoulême, at the head of his troops 
made them surrender in a decisive battle. During this engagement, he split open to the waist Stonius, 
the Norman chief, with a massive blow together with his helmet and breastplate. 
It was this feat that earned him the name Taillefer ... Latin: Incisor ferri, meaning "hewer of iron" ... 
which was borne by all his descendants until Isabella of Angoulême 
who was also known as Isabelle Taillefer, the wife of King John of England. 
The title was withdrawn from the descendants on more than one occasion by Richard Coeur-de-Lion 
then the title passed to King John of England at the time of his marriage to Isabella of Angoulême, 
daughter of Count Aymer of Angoulême ...”. 

My 20-Great Grandfather William Taillefer (1200-1274), younger brother of Isabella of Angouleme,
was Count D’Angouleme. A successor Count of Angouleme (Count from 1496 to 1515) was King Fancis I 
of France who was patron of Giovanni da Verrazano who first came to what is now New York City 
and who named it New Angouleme in 1524. 
Later (1609 or so) the Dutch fur traders came there and in 1614 named the area New Netherland and 
New Angouleme became New Amsterdam. In 1664 it was traded to the English and renamed New York. 

My Taylor Common Ancestor with William Tecumseh Sherman is 
my 15-Great Grandfather William Taylor, II, born 1429 

whose 3-Great Grandson John Taylor V 
died on the New Haven Phantom Ship with Francis Brewster II

William Tecumseh Sherman 9-Great Grandfather William Taylor, II, born circa 1429 
! Master of the Rolls of the Court of Chancery
William Tecumseh Sherman 8-Great Grandfather John I. Taylor I, born 1451
William Tecumseh Sherman 7-Great Grandfather John Taylor of Shadoxhurst, born circa 1480 
! not of the triplets family
William Tecumseh Sherman 6-Great Grandfather John Taylor born 1522
William Tecumseh Sherman 5-Great Grandfather John Taylor IV born 1563
William Tecumseh Sherman 4-Great Grandfather John Taylor V born 1603 died Phantom Ship
William Tecumseh Sherman 3-Great Grandfather Thomas Taylor born 1642 
William Tecumseh Sherman 2-Great Grandfather Nathan Taylor born 1681
William Tecumseh Sherman GreatGrandmother Mindwell Taylor born 1727 married Daniel Sherman 
William Tecumseh Sherman Grandfather Taylor Sherman born 1759
William Tecumseh Sherman Father Charles R. Sherman born 1788
William Tecumseh Sherman born 1820. 



Francis Brewster I

12-Generation 10-Great Grandfather of Frank Dodd (Tony) Smith Jr
Born 1566 in Suffolk England. Died 1644 in Somerset England.

Suffolk and Somerset were Parliamentarian in the English Civil War.

The earliest Brewster to attend University was the 2-Great-Grandfather of Francis I
Robert Brewster, of Scrooby, b. 1440 d. 1505, MA Cambridge 1468-9.

Francis I did not attend University 
but was able to send his three sons to Cambridge where his brother had matriculated
and to send two of his grandsons to Cambridge and to Harvard.

How did Francis I make enough money to send children and grandchildren 
to Cambridge and Harvard ? 

His father Humphrey Clearke Brewster (1526-1593)  (according to Burke’s Landed Gentry)
“... purchased the manor and living of Wrentham, and in 1556, built the hall there, at
which his descendants continued to reside until 1794 ... The income of the proprietors of
Wrentham was derived from lands in more than twenty parishes in Suffolk and Norfolk.
In the former county the Brewsters possessed leading influence,
and in the great rebellion became partisans of the parliament ...
Humphrey [ Clearke ] Brewster ... had ... sons ... [ William b. ca 1566 ] and

Francis [ I ] his heir ... b. in 1566 ... d. in 1644 ...[and] 

Humphrey [ Jr ]... [ who matriculated as Pensioner St. John’s Cambridge in 1588;
admitted Middle Temple 1596 from New Inn, b. 1569 died 1613 at age 44 ] ...

and

four dau[ghter]s ... Elizabeth ... Susan ... Mary ... and Jane ...



The elder son and heir Francis Brewster [ I ], Esq. of Wrentham Hall ...
an active parliamentarian during the rebellion as a magistrate and deputy-lieutenant ...
had ...[ sons Francis II 1598-1647, Robert 1599-1663, and John b. 1600
and daughters Gillian Brewster and Mary Garth ]

 [ Fellow-commoner; the first of the three ranks in which students were matriculated
Pensioner; the second of the three ranks in which students were matriculated

Sizar. The third of these ranks. In old times sizars performed many menial services. ]

John ... b. in [ 1600 ]... d. in 1677 ...[ subscribed Oxford 1613 admitted Pensioner
! Emmanuel Cambridge 1620 adm at Gray’s Inn 1623 ]... was a member of the
! parliament committee formed for the preservation of the peace of the county of
! Essex ...

Robert ... b. in [ 1599 ]... d. in 1663 ... [ matriculated as Fellow Commoner Pembroke
! Cambridge in 1617; MP for Dunwich and for Suffolk ]... had two sons ...
!
! Francis ... b. in 1623 ...[ matriculated as Fellow Commoner St. Catherine’s
! Cambridge in 1642 adm at Gray’s Inn 1646 ]... d. 1671 ...
!
! Robert ... b. in 1625 ... d. in 1681 ...

Francis [ II ], of Wrentham, b. in [ 1598 ] ...[ was admitted (age 17) as Fellow Commoner
! Pembroke Cambridge in 1617; matriculated in 1618; received BA in 1620; 

! received MA in 1624. He was a Barber/Surgeon and a Puritan. ...
! By the sixteenth century ... the Castle of Bristol ... had fallen into disuse, but the
! City authorities had no control over royal property and the precincts became a
! refuge for lawbreakers ... On 23 Aug 1626 ...[ Frances II ]... received a lease of
! the ... castle ... from King Charles I, for a period of 80 years ...
! In 1630 the city bought the castle ...  
! In 1638 ...[ Francis II ]... was one of the original settlers of New Haven ...
! ! the Civil War broke out [ in 1642 The overall outcome of the war was threefold: the trial 
! ! and execution of Charles I (1649); the exile of his son, Charles II (1651); ... the 
! ! replacement of English monarchy with ... the Commonwealth of England (1649-53)
 ! ! ... then the Protectorate under ... Oliver Cromwell (1653–58) and his son (1658–59) ]...
! Around 1647 he died at sea aboard the Lombard Phantom Ship ]... having had 
! issue ...[ daughters Mary French b. 1633 and Hannah Thompson and ? Herbert
! sons Nathaniel 1618-1690, John b. 1632 and Robert b. 1638
! and Francis 1627-1694, Joseph b. 1628 and Benjamin b. 1644 ] 
!



! Mary, daughter of Francis II, testified at a 1654 New Haven witch trial
! ! Witchcraft officially became a crime in Connecticut in 1642 ...
! ! New Haven enacted its witchcraft law in 1655 ...
! ! almost all of alleged witches were hanged ... no witch was ever burned at the
! ! stake in Connecticut  ( www.damnedct.com/connecticut-witchcraft-trials  and
! ! !The Witchcraft Delusion in Colonial Connecticut (1647-1697) by John M. Taylor) ]

! Nathaniel ... b. in [ 1618 d. 1690 ]...
! ! [ enrolled in Harvard in 1639 and was in Harvard’s first graduating class,

! receiving the AB degree in 1642, ... Nathaniel then moved to England and
! became a cleric in the Church of England. In 1644 Nathaniel married Abigail
! Reynes with whom he had 3 children. In 1653 Oliver Cromwell was made Lord
! Protector of England, Scotland, and Ireland. After Abigail’s death in 1654
! Nathaniel attended Trinity College in Dublin receiving the B.D. degree in 1656.
! While in Dublin Nathaniel married Sarah Ludlow with whom he had 7 children.
! The English Restoration Uniformity Act of 1662 drove Puritan ministers from the
! Church of England to Presbyterian and Congregational Churches.
! In 1663 Nathaniel moved to Boston. In 1665, the year of Isaac Newton’s B.A.
! degree from Trinity College, Cambridge (which then closed for the 1665-1666
! Great !Plague), Nathaniel moved to Suffolk County, Long Island, becoming the
! first minister of the Presbyterian Church at Setauket (Brookhaven Twp.) ]...

This family had many ramifications; 
one offshot ... was established in the United States by William [ Elder ] Brewster ...
the ruling elder and spritual guide of the Pilgrim Fathers who, in 1620, went out to
America to avoid the religious persecutions to which they were exposed, and were the
founders of New England ...[ He was born 1565 in Scrooby Nottinghamshire;
matriculated as Pensioner Peterhouse College Cambridge 1580;
Y-DNA Haplogroup I-M253; died 1644 Plymouth, second cousin of Francis I
[ His father ]... William Brewster of Scrooby b. 1534 ... died in 1590 ... 
was appointed Receiver and Bailiff of the Archbishop's estates at Scrooby in
1575 for the duration of his lifetime. ...[ and ]... was succeeded by his son ... 
From 1606-7 [ Elder ] Brewster held Separatist meetings in the manor house.
Around 1636-7 most of the manor house and its outbuildings were demolished following
a demolition order granted by Charles I ( www.scrooby.net/page/scroobyManorHouse  ) ]

...[ Brewster ] Mottto - Verite soyet ma garde [ Truth be my shield ]...”.

http://www.damnedct.com/connecticut-witchcraft-trials
http://www.damnedct.com/connecticut-witchcraft-trials
http://www.scrooby.net/page/scroobyManorHouse
http://www.scrooby.net/page/scroobyManorHouse


Paternal Line Cousins at Angkor Wat

Overview: my Father’s side Paternal ancestors E3b1= E-V13 migrated out of  Africa 
about 50,000 years ago to Britain with Roman Legions

50,000 BP - Africa Haplogroup M168

50,000 - 40,000 BP - Africa Haplogroup YAP



Cousins of my Paternal Y-DNA Line:
50,000 BP - M174 leaves YAP from Africa to Sunda, Japan, Tibet

Tibet - I Ching 64 = E8 triality

Japan - Shinto Futomani 128 = E8-Cl(16) half-spinor

Sunda - Origin of India-China Asia population (HUGO, Science 326 (2009) 1541- 1545)
Rg Veda - 240 E8RV Hindu - Sanskrit - Mt Meru 256 = Cl(8) = Cl(16) spinor
Angkor Wat (yellow) - Angkor Thom (red) - Phnom Bakheng (purple)

(tourismcambodia.com map)



                   Angkor Wat                            Angkor Thom                   Phnom Bakheng

Angkor Wat has 4 pillars around its center - IFA Tetragram = 4 bars out of 8 = 4e + 4o

Angkor Thom has two arrays of 16 pillars each around its center - 16x16 = 256 IFA Odu

Here is Angkor Wat seen from Phnom Bakheng

The 3 representations of Mt. Meru represent 3 copies of E8 in Cl(16) = Cl(8)xCl(8)
 that form the 24-dim Leech Lattice that underlies 26D Strings = World-Lines 

of Quantum Theory of the Bohm Potential with Sarfatti Back-Reaction 
that underlies Penrose-Hameroff Quantum Consciousness. 



Paternal Line at Nile River to Great Pyramid

40,000 BP - M96 leaves YAP and goes up Nile
! Cousins of my Paternal Y-DNA Line:
! M2 branch going back south to Boskop

36,000 BP - M96 continues up Nile to build the Great Pyramid
! and during its construction to invent the efficient Hebrew Alphabet
! and the time of Late Wisconsin Glaciation
! and the time that the shock wave of the Geminga Supernova hit the Earth
! and beginning of Manetho’s Rule of Gods on Earth (36,000 to 22,000 BP)

The Builders of the Great Pyramid who had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough
contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself:
The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone
represented by 1+1 + 8+8 = 18 for a total of 221 courses above ground level.
The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 



Algebra are (35+35) 35 elements plus 35 elements, dual to each other. When the
Subterranean 35 courses are included, the total number Courses of the Great Pyramid
is 221 + 35 = 256 = number of IFA Odu and dimension of IFA Clifford Algebra Cl(8) 



1 and 4 and 9 are the top three components of the Square Pyramidal Number of order 8
1+4+9+16+25+36+49+64 = 204 = 203 courses of Great Pyramid + Capstone

 (chart from The Great Pyramid, by Peter Lemesurier, Element Books (1987))

Mt. Meru corresponds to the Binomial Pyramid Triangle

Square Pyramidal Number of order 16 = 1496 = 8 x 11 x 17



Paternal Line and Cousins with Alexander the Great

22,000 BP - M35 leaves M96 and Africa to cross Mediterranean
! from the Nile Delta into the Middle East and Kosovo / Macedonia
! Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP)
! ended after Ice Age when sea levels rose requiring agri-tech for survival
! Manetho’s Rule of Mortal Humans began 11,000 BP
! which was about 25-26,000 years after the Geminga shock wave
! 11,000 BP also had a supernova (Vela X) and the Sphinx was built.

8,000 BP - During Manetho’s Rule of Mortal Humans (11,000 BP through now)
330 BC - Cousins of my Paternal Y-DNA Line - Alexander the Great army goes East to
India and South to Great Pyramid / Alexandria and then returns to Kosovo / Macedonia.



Paternal Line Roman Legions, Radhanite Cousins, and End of Line

100 BC - Gaius Marius formed Roman Legions using Kosovars / Macedonians.
130 AD - Roman Legions controlled Danube / Rhine / Britain (up to Hadrian’s Wall).



Cousins of my Paternal Y-DNA Line E-V13 that had evolved from M35:
300 AD - Hungarian Ashkenazim founded
500 AD - Ashkenazim in Hungary set up Radhanite Europe / Tang China trade

1000 AD - Tang Dynasty ended and Venice, Genoa, etc. succeeded Radhanites

1000-2000 AD - my European and African Ancestors came to America 

( my Michigan Native American Ancestors were already in America )



Some Smith Ancestors
Frank Dodd (Tony) Smith, Jr. - 2017

  Paternal Y-DNA (Y-DNA M-35 E3b1= E-V13) 

My Father’s family has a Brewster branch (Y-DNA M-253) to my 20-Great Grandfather 
( 22nd Generation has 2^22 = 4,194,304 Grandparents. Earth population 1300 was about 400,000,000 )

(22nd Generation back) John Brewster I of Suffolk born 1279 and a Taylor branch 
(Y-DNA R1b) to my 35-Great Grandfather Frankish Aristocrat, born 697 and his son, 
my 34-Great Grandfather Gerold Von Vinzgau, born circa 725, Graf im Kraichgau und 
Anglachgau, whose daughter Hildegard married King Charlemagne in 771. 



Material herein is taken from sources including Wikipedia, ancestrycom, geni.com, fabpedigree.com, 
werelate.org, Burkes Landed Gentry, Alumni Cantabrigienses, U. Cambridge from Earliest Times to 1535

Paris and Cambridge around 1300

Around 1300 Scholasticism and Empiricism were being developed 
at the University of Paris, then the world’s leading University, 
and Cambridge and Oxford Universities which were getting organized based on Paris. 
Developers of  Scholasticism and Empiricism included: 

Doctor Mirabilis = Roger Bacon (1219-1292) who advocated Aristotelian Empiricism, 
Doctor Angelicus = Thomas Aquinas (1225-1274) also an advocate of Aristotle. 
Doctor Illuminatus = Ramon Llull (1232-1315) who produced a system of Logic 
and a mathematical Art based on what is now known as the Clifford Algebra 
Cl(16) and the 120 dimensional Lie algebra Spin(16). 700 years ago the details 
of that mathematics were not known, nor was it known that the math structure of the Art 
gives a realistic representation of E8 Physics of the Standard Model and Gravity 
along with its Algebraic Quantum Field Theory. (see viXra 1602.0319)
Doctor Subtilis = John Duns Scotus (1266-1308) who developed Llull’s system of Logic 
into sophisticated Scholasticism, but did not have the math and physics knowledge 
to show that the mathematical Art of Doctor Illuminatus gives a realistic physics model.

A Second Scholasticism began in 1540 when Ignatius Loyola under Pope Paul III 
founded the Jesuits, who joined with the Franciscans (Bacon, Llull and Scotus) 
and the Dominicans (Aquinas) in developing Scholasticism
but, without the ability to experimentally measure 
the relative strengths of the forces of the Standard Model and Gravity 
and the relative masses of the elementary fermion particles 
and to compare those observations with the physics model of Llull’s mathematical Art, 
by 1700 Scholasticism had been displaced by the Enlightenment of Descartes et al.

Although I can trace my Brewster Line ancestry back to 1279 birth of John Brewster I, the earliest 
connection that I have found of them with Cambridge Scholasticism is Robert Brewster of Scrooby 
(1440-1505) Cambridge MA 1468-9. Most of my Brewster Line family connections with Cambridge were 
1588 to 1624, the Golden Age of Second Scholasticism. 

However, my Taylor ancestry goes back further, including 
20-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
19-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England 
! as wife of King John of England from 1200 to his death in 1216 shortly 
! after the Magna Carta had been initially signed with rebel barons. 
In 1209 three Oxford clerks were arrested in connection with the death of a townswoman 
and King John ordered their death. After their hanging, many Oxford clerks fled Oxford 
and some of them founded Cambridge. 
After King John’s death in 1216 Isabelle returned to Angouleme and married Hugh X of Lusignan. 
Their son William de Valence (1225-1296) was the first Earl of Pembroke (3rd creation). 
His son Aymer de Valence, 2nd Earl of Pembroke (1275-1324) married Marie de St. Pol. 
Apocryphal legend: Marie was maiden, wife, and widow all on her wedding day when her husband was 
killed in front of her in a friendly jousting match. Fact: Marie founded Pembroke College Cambridge 
with license from Edward III on Christmas Eve 1347. 



Taylor Ancestry Branch:
35-Great Grandfather Frankish Aristocrat, born 697
34-Great Grandfather Gerold Von Vinzgau, Graf im Kraichgau und Anglachgau, born circa 725
! his daughter Hildegard married King Charlemagne in 771
33-Great Grandfather Udalrich I, Graf in Breisgau, born circa 770
32-Great Grandfather Udalrich II, Graf im Breisgau, born 783
31-Great Grandfather Wulfhard Taillefer d’Angouleme, born circa 783
30-Great Grandfather Wulgrin Tallefer d’ Angouleme, born circa 828
29-Great Grandfather Alduin, born circa 866
28-Great Grandfather William I “Taillefer” d’Angouleme, born circa 895
27-Great Grandfather Arnaud “Manzer” d’Angouleme,  born circa 927
26-Great Grandfather William Taillefer d’Angouleme, born circa 978
25-Great Grandfather Geoffrey d’Angouleme, born 1014 
24-Great Grandfather Foulques d’Angouleme, born 1015
23-Great Grandfather Guilaume V ‘Taillifer’ d’Angouleme, born 1067-1103
22-Great Grandfather Vulgrin II d’ Angouleme, born 1070-1130
21-Great Grandfather Guillaume ‘Taillefer’ d’Angouleme, born circa 1115 
20-Great Grandfather Aymer d’Angouleme, comte d’Angouleme, born 1160
19-Great Grandfather Count D’Agouleme William Taillefer born 1200
! brother of Isabelle of Angouleme,Queen Consort of England
18-Great Grandfather Baron Hanger Taylifer born 1256
17-Great Grandfather Sir John Taylor (Taylifer), Kt, born circa 1324
16-Great Grandfather William Taylor, I, born before 1377
15-Great Grandfather John Taylor, II, born 1403
14-Great Grandfather William Taylor, II, born 1429, Master of the Rolls of the Court of Chancery, 
! father of triplets 
13-Great Grandfather John Taylor, Jr., triplet #1, born 1480 
! Doctor of Civil Law and Doctor of Canon Law at Cambridge in 1520 
12-Great Grandfather Rowland Taylor, Archdeacon  of Exeter, born 1510, burned at stake 1555 
! Doctor of Laws degree from Cambridge in 1534 
11-Great Grandfather Thomas Taylor, Sr., born 1548
10-Great Grandfather Thomas James Taylor, Jr., born 1574 
! his 3-Great Granddaughter Elizabeth Bassett married Benjamin Harrison V who signed the 
! Declaration of Independence. Their son William Henry Harrison and their Great Grandson 
! Benjamin Harrison  were Presidents
9-Great Grandfather John Taylor I, the Immigrant born 1607 
8-Great Grandfather Col. James Taylor born 1633 
7-Great Grandfather James Taylor II born 1675 had daughter Frances and son Zachary: 
! James Madison Jr Grandmother Frances Taylor born 1700 married Ambrose Madison
! James Madison Jr Father Col. James Madison born 1723
! James Madison Jr born 1751
! Zachary Taylor Grandfather Zachary Taylor I born 1707
! Zachary Taylor Father Richard Taylor born 1744
! Zachary Taylor born 1784
6-Great Grandmother Martha Taylor born 1702 married Thomas Chew 
5-Great Grandmother Frances Chew born 1730 married Henry Downs, Jr.
4-Great Grandmother Mildred Downs born 1760 married James Brewster 1780 in NC
3-Great Grandmother Sarah Brewster born 1783 married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson born 1819 married Benjamin Franklin Smith born 1815
Great Grandfather James Madison Smith born 1841
Grandfather James Madison Smith born 1877
Father Frank Dodd Smith born 1906
Frank Dodd (Tony) Smith, Jr., born 1941



According to Wikipedia: “... In 848 Angoulême was sacked by the Viking chief Hastein. ... 

... In 896 or 930 the city suffered another attack from invading Vikings 
but this time the Vikings faced an effective resistance. 
Guillaume I, third Count of Angoulême, at the head of his troops 
made them surrender in a decisive battle. During this engagement, he split open to the waist Stonius, 
the Norman chief, with a massive blow together with his helmet and breastplate. 
It was this feat that earned him the name Taillefer ... Latin: Incisor ferri, meaning "hewer of iron" ... 
which was borne by all his descendants until Isabella of Angoulême 
who was also known as Isabelle Taillefer, the wife of King John of England. 
The title was withdrawn from the descendants on more than one occasion by Richard Coeur-de-Lion 
then the title passed to King John of England at the time of his marriage to Isabella of Angoulême, 
daughter of Count Aymer of Angoulême ...”. 

My 19-Great Grandfather William Taillefer (1200-1274), younger brother of Isabella of Angouleme,
was Count D’Angouleme. A successor Count of Angouleme (Count from 1496 to 1515) was King Fancis I 
of France who was patron of Giovanni da Verrazano who first came to what is now New York City 
and who named it New Angouleme in 1524. 
Later (1609 or so) the Dutch fur traders came there and in 1614 named the area New Netherland and 
New Angouleme became New Amsterdam. In 1664 it was traded to the English and renamed New York. 

My Taylor Common Ancestor with Abraham Lincoln is 
my 9-Great Grandfather John Taylor I the immigrant born 1607

Abraham LIncoln 6-Great-Grandfather John Taylor i, the immigrant born 1607
Abraham LIncoln 5-Great-Grandfather Thomas Taylor born 1628
Abraham LIncoln 4-Great-Grandfather Thomas Taylor born 1657
Abraham LIncoln 3-Great-Grandmother Dorothy Taylor born 1681 married William Lee Sr
Abraham LIncoln 2-Great-Grandfather William Lee Jr born 1704
Abraham LIncoln Great-Grandmother Nancy Anna Lee born 1728 married Joseph Hanks 
Abraham LIncoln Grandmother Lucy Hanks born 1767 - unwed mother of Nancy Hanks born 1784 - 
! married Henry Sparrow in 1791 
Abraham LIncoln Mother Nancy Hanks born 1784 married Thomas Lincoln 
Abraham LIncoln born 1809



My Taylor Common Ancestor with Elizabeth Taylor is also
my 9-Great Grandfather John Taylor I the immigrant born 1607

Elizabeth Taylor 6-Great-Grandfather John Taylor I, the immigrant born 1607
Elizabeth Taylor 5-Great-Grandfather Sheriff James Taylor born 1635
Elizabeth Taylor 4-Great-Grandfather John Powell Taylor born 1696
Elizabeth Taylor 3-Great-Grandfather Joseph Taylor born 1741
Elizabeth Taylor 2-Great-Grandfather Lewis Taylor born 1780
Elizabeth Taylor Great-Grandfather Peter Taylor born 1829 
Elizabeth Taylor Grandfather Francis Marion Taylor
Elizabeth Taylor Father Francis Lenn Taylor born 1897 
Elizabeth Taylor born 1932

My Taylor Common Ancestor with William Tecumseh Sherman is 
my 14-Great Grandfather William Taylor, II, born 1429 

whose 3-Great Grandson John Taylor V 
died on the New Haven Phantom Ship with Francis Brewster II

William Tecumseh Sherman 9-Great Grandfather William Taylor, II, born circa 1429 
! Master of the Rolls of the Court of Chancery
William Tecumseh Sherman 8-Great Grandfather John I. Taylor I, born 1451
William Tecumseh Sherman 7-Great Grandfather John Taylor of Shadoxhurst, born circa 1480 
! not of the triplets family
William Tecumseh Sherman 6-Great Grandfather John Taylor born 1522
William Tecumseh Sherman 5-Great Grandfather John Taylor IV born 1563
William Tecumseh Sherman 4-Great Grandfather John Taylor V born 1603 died Phantom Ship
William Tecumseh Sherman 3-Great Grandfather Thomas Taylor born 1642 
William Tecumseh Sherman 2-Great Grandfather Nathan Taylor born 1681
William Tecumseh Sherman GreatGrandmother Mindwell Taylor born 1727 married Daniel Sherman 
William Tecumseh Sherman Grandfather Taylor Sherman born 1759
William Tecumseh Sherman Father Charles R. Sherman born 1788
William Tecumseh Sherman born 1820. 



New Haven Phantom Ship

1190 - Ralph Renoff de Bacon born
1214 - Roger Bacon born
1214 - Robert Kimber de Bacon born
1245 - Robert Bacon II born
1272 - John Bacon Sr born
1300 - John Bacon Jr born
1320 - John Bacon III born
1340 - John Bacon IV born
1375 - John Bacon V born
1422 - Edmund Bacon born
1454 - John Bacon VI born
1480 - Robert Bacon born; 
! John Taylor, Jr., triplet #1, my 13-Great Grandfather, born
1509 - Nicholas Bacon, son of Robert Bacon, born
1509 - James Bacon, son of Robert Bacon, born - Sheriff of London
1561 - Francis Bacon, son of Nicoholas Bacon, born 
1567 - James Bacon III, son of James Bacon Sheriff of London, born
1573 - Francis Brewster I born
1593 - Nathaniel Bacon, son of James Bacon III, born
1617 - Francis Brewster II adm Fel Cmnr Pembroke Cambridge 
1619 - Comet - African Slaves to Jamestown 
1620 - Thomas Bacon, Grandson of James Bacon III, born
1624 - Francis Brewster II MA Cambridge
1624 - Francis Brewster II MA Cambridge
1632 - Francis Brewster I dies 
1642 - Nathaniel Brewster, 4-Great Grandfather of Abraham Lincoln, AB Harvard 

New Haven Phantom Ship Passengers: 
Francis Brewster II my 9-Great Grandfather

John Taylor V (not of the triplets family) 
4-Great Grandfather of William Tecumseh Sherman 

also 4th cousin of my 10-Great Grandfather Thomas Taylor, Jr. (of the triplets family)
who was father of my 9-Great Grandfather John Taylor I the immigrant born 1607

1647 - Nathaniel Bacon, son of Thomas Bacon, born
1649 - Cromwell signs Charles I death warrant 
1650 - John Taylor I (of the triplets family) and son James Taylor immigants to Virginia
1651 - John Taylor I dies
1653 - Cromwell is Lord Protector 
1658 - Oliver Cromwell dies
1660 - Charles II, restored Stuart, chartered slave shipment directly from Africa 
1661 - Nathaniel Bacon adm Fel Cmnr St. Catherines Cambridge 
1665 - Nathaniel Brewster first minister of the Presbyterian Church at Setauket
1667 - Nathaniel Bacon MB Cambridge
1674 - Nathaniel Bacon immigrant to Virginia 
1675 - Comet 
1676 - Bacon’s Rebellion burns Jamestown, Bacon dies, Charles II puts it down 
1690 - Nathaniel Brewster dies 

From scrapbookyourfamilytree.com isaacs-story “... “Vision of the Phantom Ship,” ... 
by Jesse Talbot in 1850, recalls ... a New Haven vessel lost at sea in [1647] ...



... merchants at New Haven ... built or had built a ship in Rhode Island (about 150 tons) 
to be used in trade with England and other countries ... sailors and ship builders called 
this ship ‘crank sided and walty’ (or in terms we understand today, very unstable) ...
In the winter of 1645/46 the “Great Shippe” was chartered by “The Company of 
Merchants of New Haven” with Captain George Lamberton in command. ... it was not 
ready to sail until ... about the middle of January 164[7],  seventy persons boarded 
the ship, among them were ... George Lamberton ... 
[ and my 9-Great Grandfather Francis Brewster II, ancestor of Abraham Lincoln and 
John Taylor V (not of the triplets family) 4-Great Grandfather of William Tecumseh Sherman 
and 3-Great Grandson of my 15-Great Grandfather William Taylor, II, born 1429, who was 
common ancestor of James Madison, Jr., Zachary Taylor and William Tecumseh Sherman ] ... 
The vessel was iced in so solidly at its pier, that in order to get to Sea every able 
man and boy had to help hand-chop a three mile channel out of Long Island 
Sound. Then the ship had to be towed stern-first through the ice out to the waters 
of the North Atlantic. This was a chillingly bad omen, and the crew members 
almost mutinied because of it.  ... The ship’s master, George Lamberton, an 
experienced mariner, predicted many times that the “walty” ship would “prove 
their grave.” ... 
The ship was never heard from again ...
Six months later ... On a humid June afternoon, heavy thunderstorms descended upon 
New Haven harbor. Excitement overtook the town as person after person saw their 
`Great Shippe´ emerging from the cloudbanks and sailing into the harbor. ... 



... However, it was sailing against the winds and above the waves - in the fogged clouds 
and not touching the waters below. As it approached the shore, and as dusk fell, the 
main topmast broke off, fell and entangled other sails on the deck. Pieces of the ship 
seemed to break off. Many watching from the harbor saw a human figure on the bow, 
sword raised and pointing to the sea, just before the ship, ragged, broken and haunted, 
rolled over on her side and disappeared into the mists ... 
No debris-wood, casks, sails - from the ship was ever found. 
The water calmed and the mists lifted. The ship had vanished. ...”. 

From colonialwarsct.org “... Henry Wadsworth Longfellow's The Phantom Ship

In Mather's Magnalia Christi, Of the old colonial time,
May be found in prose the legend That is here set down in ryhme.

A ship sailed from New Haven, And the keen and frosty airs,
That filled her sails at parting, were heavy with good men's prayer.

"O Lord if it be thy pleasure" - Thus prayed the old divine - 
"To bury our friends in the ocean, Take them, for they are thine!"
But Master Lamberton muttered, And under his breath said he,
"This ship is so crank and walty, I fear our grave she will be!"

And the ships that came from England, When the winter months were gone,
Brought no tidings of this vessel Nor of Master Lamberton.

This put the people to praying that the Lord would let them hear
What in his greater wisdom He had done with friends so dear.

And at last their prayers were answered: It was in the month of June,
An hour before the sunset Of a windy afternoon,

When, steadily steering landward, A ship was seen below,
And they knew it was Lamberton, Master, Who sailed long ago.

On she came, with a cloud of canvas, Right against the wind that blew
Until the eye could distinguish The faces of the crew.

Then fell her straining topmasts, Hanging tangled in the shrouds,
And her sails were loosened and lifted, And blown away like the clouds.

And the masts, with all their rigging, Fell slowly, one by one,
And the hulk dilated and vanished,mAs sea-mist in the sun!

And the people who saw this marvel Each said unto his friend,
That this was the mould of their vessel, And thus her tragic end.

And the pastor of the village Gave thanks to God in prayer,
That, to quiet their troubled spirits, He had sent this Ship of Air.



Taylor - Culpeper - Bacon 

1170 - Thomas Culpeper a Recognitor of the Grand Assize. The Grand Assize was a 
judicial proceeding or inquiry, and the Recognitors, who were summoned on such a 
tribunal, were the jurors.  
1200 - John Culpeper
1230 - Thomas Culpeper
1260 - Thomas Culpeper
1305 - John Culpeper

! 1305 - John Culpeper
! 1345 - Thomas Culpeper
! 1382 - Walter Culpeper
! 1416 - John Culpeper
! 1470 - Alexander Culpeper
! 1499 - Margaret Culpeper married Philip Chute 
! ! Margaret was sister of Thomas Culpeper lover of Catherine Howard
! 1534 - Elizabeth Chute married John Taylor (b 1525)

! ! 1429 - William Taylor II Master of Rolls of Chancery, father of triplets 
! ! 1451 - John I. Taylor I
! ! 1480 - John Taylor (Shadoxhurst Kent not triplet) 
! ! 1525 - John Taylor  married Elizabeth Chute

1356 - Thomas Culpeper
1400 - Walter Culpeper
1430 - John Culpeper
1475 - Walter Culpeper
1509 - William Culpeper
1531 - John Culpeper
1565 - John Culpeper born 
1602 - Thomas Culpeper born 
1634 - Frances Culpeper born cousin of Nathaniel Bacon



1066 Grimaldus Bacon - 1237 Roger Bacon in Paris - 1676 Bacon’s Rebellion

1066 - Grimaldus Bacon came to England with Normans 
! had son Ralph 
! had Grandson George
! had Great-Grandson Roger
! had 2-Great-Grandson Robert
! had 3-Great-Grandson Reginald
! had 4-Great-Grandson Richard
! had 5-Great-Grandson Reginald
! had 6-Great-Grandson Richard
! had 7-Great-Grandson Henry
1214 - Roger Bacon born 8-Great Grandson of Grimaldus
1237 - Roger Bacon at University of Paris
1245 - Robert Bacon II born
1272 - John Bacon Sr born
1300 - John Bacon Jr born
1320 - John Bacon III born
1340 - John Bacon IV born
1375 - John Bacon V born
1422 - Edmund Bacon born
1454 - John Bacon VI born
1480 - Robert Bacon born; 
1509 - ! Nicholas Bacon, son of Robert Bacon, born
1509 - James Bacon, son of Robert Bacon, born - Sheriff of London
1561 - ! Francis Bacon, son of Nicoholas Bacon, adopted 
1567 - James Bacon III, son of James Bacon Sheriff of London, born
1593 - Nathaniel Bacon, son of James Bacon III, born
1619 - Comet - African Slaves to Jamestown 
1620 - Thomas Bacon, Grandson of James Bacon III, born
1647 - Nathaniel Bacon, son of Thomas Bacon, born
! cousin of Frances Culpeper, wife of Gov William Berkeley of Virginia
1649 - Cromwell signs Charles I death warrant 
1653 - Cromwell is Lord Protector 
1658 - Oliver Cromwell dies
1660 - Charles II, restored Stuart, chartered slave shipment directly from Africa 
1661 - Nathaniel Bacon adm Fel Cmnr St. Catherines Cambridge 
1667 - Nathaniel Bacon MB Cambridge
1674 - Nathaniel Bacon immigrant to Virginia 
1675 - Comet 
1676 - Bacon’s Rebellion burns Jamestown, Bacon dies, Charles II puts it down 



Brewster Ancestry Line: 

20-Great Grandfather Sir John Brewster I born 1279 died 1299
19-Great Grandfather Sir John Brewster II born 1299 died 1325 
18-Great Grandfather Sir John Brewster III born 1325 died 1379
17-Great Grandfather Galfridus Brewster I born 1350 died 1410
! he was also 17-Great Grandfather to HRH Charles and to Lady Diana
16-Great Grandfather John Brewster born 1380 died 1441
15-Great Grandfather Humphrey Brewster born 1410 died 1443
14-Great Grandfather Robert Brewster of Scrooby born 1440 (Cambridge MA 1468-9) died 1505

At Cambridge in the Scholastic Era he could have learned about Ramon Llull (1232-1315)
13-Great Grandfather William Brewster of Rushmere born 1470 died 1521
12-Great Grandfather Robert Brewster born 1494 died 1540 
! his brother William Brewster of Hatfield b 1510 (B.Can.L. Cambridge 1532-3). 
11-Great Grandfather Humphrey Clearke Brewster born 1526 died 1593
! his son Humphrey Jr matric pens St Johns Cambridge 1588 died 1613 age 44
10-Great Grandfather Francis Brewster I born 1573 died 1632 
! his Second Cousin William “Elder” Brewster was Pilgrim leader of Mayflower Compact 
! his son John born 1600 adm pens Emmanuel Cambridge 1610 
! his son Robert born 1599 matric Fel Cmnr Pembroke Cambridge 1617
9-Great Grandfather Francis Brewster II born 1598 (adm Fel Cmnr Pembroke1617 Cambridge MA 1624)  
! he died 1647 on the New Haven Phantom Ship with John Taylor
8-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642) died 1690 
! he was 4-Great Grandfather of President Abraham Lincoln
7-Great Grandfather Daniel Brewster born 1662 died 1748
6-Great Grandfather John Brewster born 1705 died 1778
5-Great Grandfather John Brewster born 1728 died 1816 in SC
4-Great Grandfather James Brewster b 1756 d 1804 in SC married Mildred Downs 1780 in NC
3-Great Grandmother Sarah Brewster b 1783 d 1857 in GA married James Dickerson 
2-Great Grandmother Mary Brewster Dickerson b 1819  d 1895 in GA 
! she married Benjamin Franklin Smith b 1815 d 1893 in GA
Great Grandfather James Madison Smith b 1841 d 1884 in GA
Grandfather James Madison Smith b 1877 d 1932 in GA
Father Frank Dodd Smith b 1906 d 1986 in GA
Frank Dodd (Tony) Smith, Jr., born 1941

My Brewster Common Ancestor with Abraham Lincoln is Nathaniel Brewster (Harvard AB 1642)

Abraham Lincoln 4-Great Grandfather Nathaniel Brewster born 1618 (Harvard AB 1642)
Abraham Lincoln 3-Great Grandmother Sarah Brewster born 1656 married Jonathan Smith (son of Bull)
Abraham Lincoln 2-Great Grandmother Abigail Smith born 1678 married Isaiah Harrison
Abraham Lincoln Great Grandmother Abigail Harrison born 1710 married Alexander (Jr.) Herring 
Abraham Lincoln Grandmother Bethsheba Herring born 1742 married Abraham (Capt.) Lincoln 
Abraham Lincoln Father Thomas Lincoln born 1778
Abraham Lincoln born 1809 



Francis Brewster I

12-Generation 10-Great Grandfather of Frank Dodd (Tony) Smith Jr
Born 1566 in Suffolk England. Died 1644 in Somerset England.

Suffolk and Somerset were Parliamentarian in the English Civil War.

The earliest Brewster to attend University was the 2-Great-Grandfather of Francis I
Robert Brewster, of Scrooby, b. 1440 d. 1505, MA Cambridge 1468-9.

Francis I did not attend University 
but was able to send his three sons to Cambridge where his brother had matriculated
and to send two of his grandsons to Cambridge and to Harvard.

How did Francis I make enough money to send children and grandchildren 
to Cambridge and Harvard ? 

His father Humphrey Clearke Brewster (1526-1593)  (according to Burke’s Landed Gentry)
“... purchased the manor and living of Wrentham, and in 1556, built the hall there, at
which his descendants continued to reside until 1794 ... The income of the proprietors of
Wrentham was derived from lands in more than twenty parishes in Suffolk and Norfolk.
In the former county the Brewsters possessed leading influence,
and in the great rebellion became partisans of the parliament ...
Humphrey [ Clearke ] Brewster ... had ... sons ... [ William b. ca 1566 ] and

Francis [ I ] his heir ... b. in 1566 ... d. in 1644 ...[and] 

Humphrey [ Jr ]... [ who matriculated as Pensioner St. John’s Cambridge in 1588;
admitted Middle Temple 1596 from New Inn, b. 1569 died 1613 at age 44 ] ...

and

four dau[ghter]s ... Elizabeth ... Susan ... Mary ... and Jane ...



The elder son and heir Francis Brewster [ I ], Esq. of Wrentham Hall ...
an active parliamentarian during the rebellion as a magistrate and deputy-lieutenant ...
had ...[ sons Francis II 1598-1647, Robert 1599-1663, and John b. 1600
and daughters Gillian Brewster and Mary Garth ]

 [ Fellow-commoner; the first of the three ranks in which students were matriculated
Pensioner; the second of the three ranks in which students were matriculated

Sizar. The third of these ranks. In old times sizars performed many menial services. ]

John ... b. in [ 1600 ]... d. in 1677 ...[ subscribed Oxford 1613 admitted Pensioner
! Emmanuel Cambridge 1620 adm at Gray’s Inn 1623 ]... was a member of the
! parliament committee formed for the preservation of the peace of the county of
! Essex ...

Robert ... b. in [ 1599 ]... d. in 1663 ... [ matriculated as Fellow Commoner Pembroke
! Cambridge in 1617; MP for Dunwich and for Suffolk ]... had two sons ...
!
! Francis ... b. in 1623 ...[ matriculated as Fellow Commoner St. Catherine’s
! Cambridge in 1642 adm at Gray’s Inn 1646 ]... d. 1671 ...
!
! Robert ... b. in 1625 ... d. in 1681 ...

Francis [ II ], of Wrentham, b. in [ 1598 ] ...[ was admitted (age 17) as Fellow Commoner
! Pembroke Cambridge in 1617; matriculated in 1618; received BA in 1620; 

! received MA in 1624. He was a Barber/Surgeon and a Puritan. ...
! By the sixteenth century ... the Castle of Bristol ... had fallen into disuse, but the
! City authorities had no control over royal property and the precincts became a
! refuge for lawbreakers ... On 23 Aug 1626 ...[ Frances II ]... received a lease of
! the ... castle ... from King Charles I, for a period of 80 years ...
! In 1630 the city bought the castle ...  
! In 1638 ...[ Francis II ]... was one of the original settlers of New Haven ...
! ! the Civil War broke out [ in 1642 The overall outcome of the war was threefold: the trial 
! ! and execution of Charles I (1649); the exile of his son, Charles II (1651); ... the 
! ! replacement of English monarchy with ... the Commonwealth of England (1649-53)
 ! ! ... then the Protectorate under ... Oliver Cromwell (1653–58) and his son (1658–59) ]...
! Around 1647 he died at sea aboard the Lombard Phantom Ship ]... having had 
! issue ...[ daughters Mary French b. 1633 and Hannah Thompson and ? Herbert
! sons Nathaniel 1618-1690, John b. 1632 and Robert b. 1638
! and Francis 1627-1694, Joseph b. 1628 and Benjamin b. 1644 ] 
!



! Mary, daughter of Francis II, testified at a 1654 New Haven witch trial
! ! Witchcraft officially became a crime in Connecticut in 1642 ...
! ! New Haven enacted its witchcraft law in 1655 ...
! ! almost all of alleged witches were hanged ... no witch was ever burned at the
! ! stake in Connecticut  ( www.damnedct.com/connecticut-witchcraft-trials  and
! ! !The Witchcraft Delusion in Colonial Connecticut (1647-1697) by John M. Taylor) ]

! Nathaniel ... b. in [ 1618 d. 1690 ]...
! ! [ enrolled in Harvard in 1639 and was in Harvard’s first graduating class,

! receiving the AB degree in 1642, ... Nathaniel then moved to England and
! became a cleric in the Church of England. In 1644 Nathaniel married Abigail
! Reynes with whom he had 3 children. In 1653 Oliver Cromwell was made Lord
! Protector of England, Scotland, and Ireland. After Abigail’s death in 1654
! Nathaniel attended Trinity College in Dublin receiving the B.D. degree in 1656.
! While in Dublin Nathaniel married Sarah Ludlow with whom he had 7 children.
! The English Restoration Uniformity Act of 1662 drove Puritan ministers from the
! Church of England to Presbyterian and Congregational Churches.
! In 1663 Nathaniel moved to Boston. In 1665, the year of Isaac Newton’s B.A.
! degree from Trinity College, Cambridge (which then closed for the 1665-1666
! Great !Plague), Nathaniel moved to Suffolk County, Long Island, becoming the
! first minister of the Presbyterian Church at Setauket (Brookhaven Twp.) ]...

This family had many ramifications; 
one offshot ... was established in the United States by William [ Elder ] Brewster ...
the ruling elder and spritual guide of the Pilgrim Fathers who, in 1620, went out to
America to avoid the religious persecutions to which they were exposed, and were the
founders of New England ...[ He was born 1565 in Scrooby Nottinghamshire;
matriculated as Pensioner Peterhouse College Cambridge 1580;
Y-DNA Haplogroup I-M253; died 1644 Plymouth, second cousin of Francis I
[ His father ]... William Brewster of Scrooby b. 1534 ... died in 1590 ... 
was appointed Receiver and Bailiff of the Archbishop's estates at Scrooby in
1575 for the duration of his lifetime. ...[ and ]... was succeeded by his son ... 
From 1606-7 [ Elder ] Brewster held Separatist meetings in the manor house.
Around 1636-7 most of the manor house and its outbuildings were demolished following
a demolition order granted by Charles I ( www.scrooby.net/page/scroobyManorHouse  ) ]

...[ Brewster ] Mottto - Verite soyet ma garde [ Truth be my shield ]...”.

http://www.damnedct.com/connecticut-witchcraft-trials
http://www.damnedct.com/connecticut-witchcraft-trials
http://www.scrooby.net/page/scroobyManorHouse
http://www.scrooby.net/page/scroobyManorHouse


Paternal Line Cousins at Angkor Wat

Overview: my Father’s side Paternal ancestors E3b1= E-V13 migrated out of  Africa 
about 50,000 years ago to Britain with Roman Legions

50,000 BP - Africa Haplogroup M168

50,000 - 40,000 BP - Africa Haplogroup YAP



Cousins of my Paternal Y-DNA Line:
50,000 BP - M174 leaves YAP from Africa to Sunda, Japan, Tibet

Tibet - I Ching 64 = E8 triality

Japan - Shinto Futomani 128 = E8-Cl(16) half-spinor

Sunda - Origin of India-China Asia population (HUGO, Science 326 (2009) 1541- 1545)
Rg Veda - 240 E8RV Hindu - Sanskrit - Mt Meru 256 = Cl(8) = Cl(16) spinor
Angkor Wat (yellow) - Angkor Thom (red) - Phnom Bakheng (purple)

(tourismcambodia.com map)



                   Angkor Wat                            Angkor Thom                   Phnom Bakheng

Angkor Wat has 4 pillars around its center - IFA Tetragram = 4 bars out of 8 = 4e + 4o

Angkor Thom has two arrays of 16 pillars each around its center - 16x16 = 256 IFA Odu

Here is Angkor Wat seen from Phnom Bakheng

The 3 representations of Mt. Meru represent 3 copies of E8 in Cl(16) = Cl(8)xCl(8)
 that form the 24-dim Leech Lattice that underlies 26D Strings = World-Lines 

of Quantum Theory of the Bohm Potential with Sarfatti Back-Reaction 
that underlies Penrose-Hameroff Quantum Consciousness. 



Paternal Line at Nile River to Great Pyramid

40,000 BP - M96 leaves YAP and goes up Nile
! Cousins of my Paternal Y-DNA Line:
! M2 branch going back south to Boskop

36,000 BP - M96 continues up Nile to build the Great Pyramid
! and during its construction to invent the efficient Hebrew Alphabet
! and the time of Late Wisconsin Glaciation
! and the time that the shock wave of the Geminga Supernova hit the Earth
! and beginning of Manetho’s Rule of Gods on Earth (36,000 to 22,000 BP)

The Builders of the Great Pyramid who had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough
contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid, they did not deface it with any writing
but instead encoded the IFA Clifford Algebra in the structure of the Pyramid itself:
The Great Pyramid is built of 203 layers (courses) plus a now-missing capstone
represented by 1+1 + 8+8 = 18 for a total of 221 courses above ground level.
The Subterranean Pit is as deep below ground level as Queen's Chamber is above it so
the Subterranean Pit depth equivalent to 35 courses is dual to the Queen's Chamber
height of 35 courses just as the 70 mid-grade grade 4 elements of the Cl(8) Clifford 



Algebra are (35+35) 35 elements plus 35 elements, dual to each other. When the
Subterranean 35 courses are included, the total number Courses of the Great Pyramid
is 221 + 35 = 256 = number of IFA Odu and dimension of IFA Clifford Algebra Cl(8) 



1 and 4 and 9 are the top three components of the Square Pyramidal Number of order 8
1+4+9+16+25+36+49+64 = 204 = 203 courses of Great Pyramid + Capstone

 (chart from The Great Pyramid, by Peter Lemesurier, Element Books (1987))

Mt. Meru corresponds to the Binomial Pyramid Triangle

Square Pyramidal Number of order 16 = 1496 = 8 x 11 x 17



Paternal Line and Cousins with Alexander the Great

22,000 BP - M35 leaves M96 and Africa to cross Mediterranean
! from the Nile Delta into the Middle East and Kosovo / Macedonia
! Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP)
! ended after Ice Age when sea levels rose requiring agri-tech for survival
! Manetho’s Rule of Mortal Humans began 11,000 BP
! which was about 25-26,000 years after the Geminga shock wave
! 11,000 BP also had a supernova (Vela X) and the Sphinx was built.

8,000 BP - During Manetho’s Rule of Mortal Humans (11,000 BP through now)
330 BC - Cousins of my Paternal Y-DNA Line - Alexander the Great army goes East to
India and South to Great Pyramid / Alexandria and then returns to Kosovo / Macedonia.



Paternal Line Roman Legions, Radhanite Cousins, and End of Line

100 BC - Gaius Marius formed Roman Legions using Kosovars / Macedonians.
130 AD - Roman Legions controlled Danube / Rhine / Britain (up to Hadrian’s Wall).



Cousins of my Paternal Y-DNA Line E-V13 that had evolved from M35:
300 AD - Hungarian Ashkenazim founded
500 AD - Ashkenazim in Hungary set up Radhanite Europe / Tang China trade

1000 AD - Tang Dynasty ended and Venice, Genoa, etc. succeeded Radhanites

1000-2000 AD - my European and African Ancestors came to America 

( my Michigan Native American Ancestors were already in America )



2017 AD - I Frank Dodd (Tony) Smith, Jr., am 76 years old, having been conceived 
on Shavuot, 6-7 Sivan, 5700 ( 12-13 June 1940 ) ( year of Metal and Dragon ) 
in the Braban Hotel in Cartersville, Georgia, USA, 

and born on Purim, 14 Adar, 5701 ( 13 March 1941 ) ( year of Metal and Snake ) in 
Cartersville, Georgia, USA, at about 1 AM Eastern Standard Time 

 



Since I have no issue, 
my Paternal Y-DNA Line (and all my other Lines) ends with me 

Frank Dodd (Tony) Smith, Jr. - AB Princeton 1963 

Silver + Palladium
Ag = currency

Pd = Cold Fusion of D+D+D+D -> He + He + 48 MeV
Tiger Eye = Quartz SiO2 intergrown with

Goethite Fe2O3.H2O = needle iron ore with Ferric Fe3+ Iron(III)
hydrated with nH2O = Limonite

Iron = Steel Industry
Limonite = H20 neutron absorption + Iron charged-particle absorption = Mike Shield

 ADVANCED CALCULUS
by H. K. NICKERSON, D. C. SPENCER AND N. E. STEENROD
the honors course in Advanced Calculus ... Princeton University

TABLE OF CONTENTS
I . THE ALGEBRA OF VECTOR SPACES
II. LINEAR TRANSFORMATIONS OF VECTOR SPACES - leads to Lie Groups and
                                                                                                      Symmetric Spaces
III . THE SCALAR PRODUCT
IV. VECTOR PRODUCTS IN R3 - leads to Vector Products in R7
V. ENDOMORPHISMS
VI. VECTOR-VALUED FUNCTIONS OF A SCALAR
VII. SCALAR-VALUED FUNCTIONS OF A VECTOR
VIII. VECTOR-VALUED FUNCTIONS OF A VECTOR
IX. TENSOR PRODUCTS AND THE STANDARD ALGEBRAS - leads to Clifford Algebras
                                                                                                                          and Spinors
X. TOPOLOGY AND ANALYSIS
XI. DIFFERENTIAL CALCULUS OF FORMS
XII. INTEGRAL CALCULUS OF FORMS
XIII. COMPLEX STRUCTURE - leads to Potential Theory, Green’s Functions, Bergman Kernels,
                                                                                  Bounded Domains, and Schwinger Sources

This text has the basic background for my E8 Cl(16) Physics  - viXra 1602.0319



Hurwitz Quaternion Lattice Shells: 
24-cell Powers of 2 and Tesseract Primes 

Frank Dodd (Tony) Smith, Jr. - 2016 

Conway and Smith, in “On Quaternions and Octonions” said: 
“... 5.1 The Hurwitz Integral Quaternions  ... Hurwitz ... found a ... definition ... that 
a+bi+cj+dk is a Hurwitz integer just if either all of a, b, c, d are in Z or all are in Z + 1/2 
... A prime Hurwitz integer P is one whose norm is a rational prime p. 
Analogously to the fact that p = p x 1 and p = 1 x p are the only ways p is the product of 
two rational primes, its only factorizations into two Hurwitz integers must have the form 
P = P' x U and P = V x P", where N(P) = N(P") = p and N(U) = N(V) = 1. 
So, we must ... study the Hurwitz units ... the Hurwitz integers of norm 1. 
                Theorem 1. There are precisely 24 Hurwitz units, namely 
the eight Lipschitz units +1, ±i, ±j, ±k, and the 16 others ±1/2 ± (1/2)i ± (1/2)j ± (1/2)k
... 
if P is a Hurwitz prime, then its only factorizations as a product of two Hurwitz integers 
are P = P U^(-1) x U and P = V x V^(-1) P as U and V run over the 24 Hurwitz units 
... Theorem 3. Each rational prime p 
admits at least one quaternionic factorization p = P0 P0           ...”.

Hurwitz quaternions whose (square) norm is rational prime 
are prime quaternions and there are no other prime quaternions. 
In particular, over the quaternions, no rational primes are prime.

The Hurwitz Integral Quaternions form the D4+ Lattice = Z4 Lattice that contains as a 
sublattice the D4 Lattice of the D4 Lie Algebra. 

An integer N is a Power of 2 
if and only if 

the D4+ Lattice sphere of radius N contains 24 D4+ Lattice vertices. 

An integer N is a Rational Prime 
if and only if 

the D4+ Lattice sphere of radius N contains 8 (1+N) D4+ Lattice vertices. 

The number of vertices of a Lattice on a sphere of given radius 
is described by the theta series of that lattice. 



Conway and Sloane, in “Sphere Packings, Lattices, and Groups” said: 
“... 

... The lattice Dn ... is ... the checkerboard lattice ... Theta series ...



... 
... The four-dimensional lattice D4 ... theta series ...

... ... we define Dn+ = Dn u ([1]+Dn) ... 
Dn+ is a lattice packing if and only if n is even ... D4+ = Z4 ... 

the theta series is  ...

  ...



 
...

...



...

...”.

theta series of lattice Z^4 = D4+ = 
= Number of ways of writing n as sum of 4 squares = 

= Sloane OEIS A000118

The green 24 numbers correspond to powers of 2 
(2,4,8,16,32) 

The red numbers correspond to primes beyond 2 
(3,5,7,11,13,17,19,23,29,31,37,41,43,47,53)

  1,   8, 24, 
 32,  24,  
 48,  96, 64,   24, 
104, 144, 96,   96, 112, 192, 192,  24, 
144, 312, 160, 144, 256, 288, 192,  96, 248, 336, 320, 192, 
240, 576, 256,  24, 
384, 432, 384, 312, 304, 480, 448, 144, 336, 768, 352, 288, 
624, 576, 384, 96, 456, 744, 576, 336, 432, 960, 576, 192



The D4+ Lattice lives in 4-dim Euclidean space and is made up of shells 
each of which is a set of vertices on a 3-sphere S3. 

Two ways to subdivide the S3 are 
( images from members.home.nl/fg.marcelis/24-cell.htm )

First, into 8 3-dim cube cells as a Tesseract Hypercube 

The D4+ Lattice shell of radius 3 has ( 1 + 3 ) x 8 = 32 vertices. 
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the 3 steps in the radius of the S3 of radius 3. 



For all prime numbers p, and only for those numbers, 
the D4+ Lattice shell of radius p has ( 1 + p ) x 8 vertices.
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the p steps in the radius of the S3 of radius p 
where p is a prime number. This is a geometric characterization of prime numbers 
relating the radius of the 3-sphere S3 with the number of vertices on the S3. 
Second, into 24 3-dim octahedron cells as a 24-cell. A 24-cell can be constructed from a 
Tessaract hypercube with 8 additional vertices, one at the center of each cube cell, 
by connecting pairs of additional vertices to the 4 vertices of the common face squares 
of each cube cell, producing 24 octahedron cells and 8+16 = 24 vertices of the 24-cell.

This produces a series of S3 shells of radius p x 2^n (for prime p) each having ( 1 + p ) 
x 24 vertices. The D4+ Lattice shell of radius 2 has the 24 vertices of a 24-cell.

They can dually be considered to be the centers of each of the 24 octahedron cells. 
For all S3 of radius 2^n for any n (i.e., for all radii that are powers of 2) the D4+ Lattice 
shell of radius 2^n has 24 vertices. This is a geometric characterization of powers of 
2 relating the radius of the 3-sphere S3 with the number of vertices on the S3.



Here are the numbers of vertices in the first 45 shells of the D4+ lattice. 
Red S3 shells have prime radius. Green S3 shells have power-of-2 radius. 

Purple S3 shells have prime x power-of-2 radius. 

m = radius of shell              N(m) = no. vertices in shell of radius m 
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =  ( 1 + 2 ) x 8 = 1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8



Prime Powers of 2 sequence = Sloane OEIS A036378
n=0: 2^1 = 2 has 1 prime
2,

n=1: 2^2 = 4 has 1 prime
3, 

n=2: 2^3 = 8 has 2 primes
5, 7, 

n=3: 2^4 = 16 has 2 primes
11, 13, 

n=4: 2^5 = 32 has 5 primes
17, 19, 23, 29, 31, 

n=5: 2^6 = 64 has 7 primes
37, 41, 43, 47, 53, 59, 61, 

n=6: 2^7 = 128 has 13 primes
67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 127, 

n=7: 2^8 = 256 has 23 primes
131, 137, 139, 149, 151, 157, 163, 167, 173, 179, 181, 191, 193, 197, 199, 
211, 223, 227, 229, 233, 239, 241, 251, 

n=8: 2^9 = 512 has 43 primes 
257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317, 331, 337, 347, 
349, 353, 359, 367, 373, 379, 383, 389, 397, 401, 409, 419, 421, 431, 433, 
439, 443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 503, 509, 

n=9: 2^10 = 1024 has 75 primes
521, 523, 541, 547, 557, 563, 569, 571, 577, 587, 593, 599, 601, 607, 613, 
617, 619, 631, 641, 643, 647, 653, 659, 661, 673, 677, 683, 691, 701, 709, 
719, 727, 733, 739, 743, 751, 757, 761, 769, 773, 787, 797, 809, 811, 821, 
823, 827, 829, 839, 853, 857, 859, 863, 877, 881, 883, 887, 907, 911, 919, 
929, 937, 941, 947, 953, 967, 971, 977, 983, 991, 997, 1009, 1013, 1019, 1021

n=10: 2^11 = 2048 has 137 primes 
                 1031   1033   1039   1049   1051   1061   1063   1069 
   1087   1091   1093   1097   1103   1109   1117   1123   1129   1151 
   1153   1163   1171   1181   1187   1193   1201   1213   1217   1223 
   1229   1231   1237   1249   1259   1277   1279   1283   1289   1291 
   1297   1301   1303   1307   1319   1321   1327   1361   1367   1373 
   1381   1399   1409   1423   1427   1429   1433   1439   1447   1451 
   1453   1459   1471   1481   1483   1487   1489   1493   1499   1511 
   1523   1531   1543   1549   1553   1559   1567   1571   1579   1583 
   1597   1601   1607   1609   1613   1619   1621   1627   1637   1657 
   1663   1667   1669   1693   1697   1699   1709   1721   1723   1733 
   1741   1747   1753   1759   1777   1783   1787   1789   1801   1811 
   1823   1831   1847   1861   1867   1871   1873   1877   1879   1889 
   1901   1907   1913   1931   1933   1949   1951   1973   1979   1987 
   1993   1997   1999   2003   2011   2017   2027   2029   2039



Prime Powers of 2 sequence = Sloane OEIS A036378 

Number of primes p between powers of 2, 2^n < p < 2^(n+1)
is 

1, 1, 2, 2, 5, 7, 13, 23, 43, 75, 137, 255, 464, 872, 1612, 
3030, 5709, 10749, 20390, 38635, 73586, 140336, 268216, 513708, 
985818, 1894120, 3645744, 7027290, 13561907, 26207278, 50697537, 
98182656, 190335585, 369323305, 717267168, 1394192236 ...



Conway and Smith, in “On Quaternions and Octonions” said:
“... algebraists take "integer" to mean member of what's called a maximal order ... 
those octonions for which all the coordinates are ordinary integers ... 
we call ... the Gravesian octaves or integers. 
... Theorem 1. The orders containing the Gravesian integers 
are precisely the 16 integer systems ...
an octonion a whose coordinates are in (1/2) Z ...[and]... are not also in Z 
form what we shall call the halving-set ... introduce the notation ... 

... We can specify one of the 16 systems by saying just which the halving-sets sets are. 
The multiplicative structure of the octonions already involves a distinguished family of 
quadruplets, namely those that correspond to quaternion subalgebras, together with 
their complements. These, ...[and]... the empty and full sets, we call the sixteen oo-sets: 

... An octonion whose halving-set is an oo-set we call an "oo-integer" ...

... or "Kirmse integer" ...[which]... are not multiplicatively closed. ... 



define the n-sets and n-integers (n = by interchanging oo with n in the definition of oo-
sets and oc-integers ... with outer n-sets in bold ... 

... The n-integers are multiplicatively closed for each n = 0,...,6. ...
The seven systems are ... isomorphic ...

the 0-integers ... halving-sets are

... 
The resulting systems are seven of the sixteen orders ... the seven maximal ones ... 
The intersections of pairs of these, which are also the intersections of certain triples, 
yield the seven "double Hurwitzian" systems. (The halving-sets 0, S2, oc124, 0356 for 
the typical one of these show that it is obtained by Dickson doubling from a Hurwitzian 
ring of quaternions.) The intersection of all seven maximal systems, which is equally the 
intersection of any two of the double Hurwitzian systems, we call the Kleinian octaves, 
since they can be obtained from Graves's integer octaves by adjoining 
(1/2) ( 1 + i0 + ... + (1/2) ( 1 + sqrt(-7) ), + i6 ), which ... is a "Kleinian" integer ... 
...

the number of vectors in E8 of norm 2n > 0 
is 240 times the sum of the cubes of the divisors of n

...



a primitive octavian integer p of norm mn has precisely
240 left-hand divisors of norm m
and 240 right-hand divisors of norm n,
each set geometrically similar to the 240 units of O8 ...
This result is analogous to the result ... for the Hurwitz integers, except that in O8,
the factorizations are not unique "up to unit-migration" in view of the lack of associativity
... the set of left-hand divisors of a given octavian integer is geometrically similar to the
set of all octavian integers of a certain norm
...
Theorem 7. The number of factorizations of a primitive octavian,
say Q = (( P1 P2 ) ( P3 (P4 ... Pk ))),
modelled on a given factorization of its norm is 240^(k-1) .
Moreover, if all but Pi and Pj are fixed,
then the sets of values for Pi and Pj are geometrically similar to the set of 240 units. ...”.

Raymond Ascheim in email 10 September 2017 said: “...  Tony conjectures that:
N(p)=8(p+1) if p is prime

N(2^k)=24 if k is an integer
N(m) is the number of way of dividing m^2 in a sum of four squares, 
so it is the number of point of Z4 on a sphere of radius m ...
This is a well known result, direct consequence of a theorem from Jacobi in 1828 ...

... I get my quote from page 30 ...[of]... [Emil] Grosswald’s  book 
[Representations of Integers as Sums of Squares]...
So naturally, 
the sum of dividors of a prime number is (p+1) 
and p is not a multiple of 4 because it is prime, 
so a direct consequence of Jacobi’s theorem is first conjecture N(p)=8(p+1)
Second,
the dividors of 2^k are 1, 2, 2^2, 2^3.. 2^k, but they are all multiple of 4 except 1 and 2, 
therefore (3.9) also implies conjecture 2, N(2^k)=24
These two conjectures are true, are direct application of a theorem from Jacobi.
The proof is so easy that we can consider it was proved by Jacobi.  ...”.
 



Conformal Dark Energy and 16 BSCCO Josephson Junction edges 

Frank Dodd (Tony) Smith, Jr. - 2016

Abstract:

Conformal Dark Energy interacts with Josephson Junction BSCCO superconductors. 
Neutrino mass gives a cutoff at about 1.7 x 10^12 Hz. Using BSCCO crystals as edges, 
configurations such as 16-edge 5-dipyramid can be constructed in flat 3-dim Space 
to observe Dark Energy Curvature Distortion of 4-dim Spacetime. 

 

Table of Contents:

Conformal Dark Energy Phase of 2-Phase Universe and Josephson Junctions ... page 2 

Neutrinos give Dark Energy density Josephson Junction Cutoff ... page 4 

Dark Energy Conformal Graviphotons and BSCCO superconductors ... page 5

BSCCO crystals as edges in Josephson Junction Arrays ... page 7

Dark Energy Spacetime Distortion configurations 
beyond 6-edge Tetrahedron and its exactly regular 5-compound:

16 edges 5-dipyramid ... page 9

42 edges Icosahedron ... page 11 

720 edges 600-cell ... page 13 

720 edges Icosahedral 120-cell ... page 15



Conformal Dark Energy Phase of 2-Phase Universe 
and Josephson Junctions

I. E. Segal proposed a Minkowski-Conformal 2-phase Universe
Beck and Mackey proposed 2 Photon-GraviPhoton phases

Gravity and Dark Energy come from the 15-dimensional Spin(2,4) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation
Dark Energy comes from the 10 Rotation, Boost, and Special Conformal generators.
Dark Matter Primordial Black Holes come from the 4 Translation generators 
which define 4-dim physical spacetime and its curvature. 
Ordinary Matter comes from the 1 Dilatation generator for Higgs mass.

The two phases are: 
Conformal/GraviPhoton phase from the Dark Energy Special Conformal generators. 
It has GraviPhotons and Conformal symmetry

(like the massless phase of energies above Higgs EW symmetry breaking)
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2
from the Minkowski/Photon phase value of 3.9 GeV/m^3.
Minkowski/Photon phase from the Dark Matter Translation generators. 
It is locally Minkowski with ordinary Photons and Gravity weakened 
by 1 / (M_Planck)^2 = 5 x 10^(-39) so that we see Dark Energy as only 3.9 GeV/m^3

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe
"... the AC Josephson effect ... a Josephson junction consists of two superconductors 
with an insulator sandwiched in between. In the Ginzburg-Landau theory each
superconductor is described by a complex wave function whose absolute value squared 
yields the density of superconducting electrons. Denote the phase difference between 
the two wave functions ... by P(t). ...
at zero external voltage a superconductive current given by Is = Ic sin(P) flows between 
the two superconducting electrodes ... Ic is the maximum superconducting current the 
junction can support. ...
if a voltage difference V is maintained across the junction, then the phase difference P 
evolves according to  d P / dt = 2 e V / hbar i.e. the current ... becomes an oscillating 
current with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v ... can 
be interpreted as the energy change of a Cooper pair that is transferred across 
the junction ...".



P A Warburton of University College London in EPSRC Grant Reference: EP/
D029783/1, "Externally-Shunted High-Gap Josephson Junctions: Design, Fabrication 
and Noise Measurements", starting1 February 2006 and ending 31 January 2009 
with £ Value: 242,348 said:
"... around 70% of the energy in the universe is in the form of gravitationally-repulsive 
dark energy. This dark energy is not only responsible for the accelerating expansion of 
the universe but also was the driving force for the big bang. A possible source of this 
dark energy is vacuum fluctuations which arise from the finite zeropoint energy of a 
quantum mechanical oscillator, hf/2 (where f is the oscillator frequency). … 
dark energy may be measured in the laboratory using resistively-shunted Josephson 
junctions (RS-JJ's). Vacuum fluctuations in the resistive shunt at low temperatures can 
be measured by non-linear mixing within the Josephson junction. If vacuum fluctuations 
are responsible for dark energy, the finite value of the dark energy density in the 
universe sets an upper frequency limit on the spectrum of the quantum fluctuations in 
this resistive shunt. Beck and Mackey calculated an upper bound on this cut-off 
frequency of 1.69 THz. … 
We therefore propose to perform measurements of the quantum noise in RS-JJ's 
fabricated using superconductors with sufficiently large gap energies that the full noise 
spectrum up to and beyond 1.69 THz can be measured. … Cuprate superconductors
have an energy gap an order of magnitude higher than ... around 2.5 THz ... 
experiments ... would give ... confirmation (or ... refutation) of the vacuum fluctuations 
hypothesis. ...".



Neutrinos give Dark Energy density Josephson Junction Cutoff

Beck and Mackey in astro-ph/0406504 said "... We predict that the measured
spectrum in Josephson junction experiments must exhibit a cutoff at the critical 
frequency nu_c ... [ corresponding to the observed Dark Energy density 0.73 x critical 
density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3]... If not, the corresponding vacuum 
energy density would exceed the currently measured dark energy density of the 
universe. ... The energy associated with the computed cutoff frequency nu_c ...[ about 
1.7 x 10^12 Hz ]... E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ...
coincides with current experimental estimates of neutrino masses. ...".

If Josephson Junction frequencies were to be experimentally realized up
to 2 x 10^12 Hz, then, if the photon vacuum fluctuation energy density
formula were to continue to hold, the vacuum energy density would be seen
to be 0.062 x (20/6)^4 = about 7 GeV/m^3 which exceeds the total critical
density of our universe now. 
To avoid such a divergence being physically realized, neutrinos should appear in the 
vacuum at frequencies high enough that E = h nu exceeds their mass of about 8 x 
10^(-3) eV, or at frequencies over about 1.7 x 10^12 Hz



Dark Energy Conformal Graviphotons and BSCCO superconductors

Such Josephson Junction Arrays effectively act as controllable superconductors. 
As Beck and de Matos suggested in arXiv 0707.1797, superconductors are examples of 
Conformal Dark Energy Phases within the Gravitationally Bound Domain of our Inner 
Solar System. They said: “… this model can account simultaneously for the anomalous 
acceleration and anomalous gravitomagnetic fields around rotating superconductors 
measured by Tajmar et al. and for the anomalous Cooper pair mass in superconductive
Niobium, measured by Cabrera and Tate …[Effectively]… gravitationally active photons 
obtain mass in the superconductor …”.

On a large scale (billions of light years), Gravitationally Bound Domains are traced out 
by Galaxies and Clusters of Galaxies (similar images in Universe 4ed Kaufmann Freeman 
1994)

so the the white dots would be the Gravitationally Bound Domains 
like rigid pennies on an expanding balloon, or rigid raisins in an expanding cake. 
The black background would be the Universe’s Conformal Expanding Domain. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: 
"... A non-vanishing cosmological constant (CC) /\ 
can be interpreted in terms of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\
which corresponds to dark energy with equation of state w = -1.
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2] ...
Graviphotons can form weakly bounded states with Cooper pairs,
increasing their mass slightly from m to m' .

The binding energy is Ec = u c^2 : m' = m + my - u
... Since the graviphotons are bounded to the Cooper pairs, their zeropoint energies 
form a condensate capable of the gravitoelectrodynamic properties of superconductive 
cavities. ... Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark
energy density dependent on the frequency cutoff v_c of vacuum fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
... in vacuum one may put rho* = rho_vac from which the cosmological cutoff frequency 
v_cc is estimated as v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: Ecc = h v_cc = 8.32 MeV
... In the interior of superconductors ... the effective cutoff frequency can be
different ... h v = ln 3 k T ... we find the cosmological critical temprature Tcc = 87.49 K
This temperature is characteristic of the BSCCO High-Tc superconductor. ...".



Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "... The Josephson effect is a
phenomenon of current flow across two weakly linked superconductors separated by a 
thin barrier, i.e. Josephson junction, associated with coherent quantum tunneling of 
Cooper pairs. ... The Josephson effect also provides a unique way to generate high-
frequency electromagnetic (EM) radiation by dc bias voltage ... The discovery of cuprate 
high-Tc superconductors accelerated the effort to develop novel source of EM waves 
based on a stack of atomically dense-packed intrinsic Josephson junctions (IJJs), since 
the large superconductivity gap covers the whole terahertz (THz) frequency band. Very 
recently, strong and coherent THz radiations have been successfully generated from a 
mesa structure of Bi2Sr2CaCu2O8+d single crystal which works both as the source of 
energy gain and as the cavity for resonance. 
This experimental breakthrough posed a challenge to theoretical study on the phase 
dynamics of stacked IJJs, since the phenomenon cannot be explained by the known 
solutions of the sine-Gordon equation so far. It is then found theoretically that, due to 
huge inductive coupling of IJJs produced by the nanometer junction separation and the 
large London penetration depth ... of the material, a novel dynamic state is stabilized 
in the coupled sine-Gordon system, in which +/- pi kinks in phase differences are 
developed responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively coupled sine-
Gordon equations captures the important features of experimental observations.
The theory predicts an optimal radiation power larger than the one observed in recent 
experiments by orders of magnitude ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said:
"... to enhance the radiation power in teraherz band based on the intrinsic Josephson 
Junctions of Bi2Sr2CaCu2O8+d single crystal ... we focus on the case that the 
Josephson plasma is uniform along a long crystal as established by the cavity formed 
by the dielectric material. ... A ... pi kink state ... is characterized by static +/- pi phase 
kinks in the lateral directions of the mesa, which align themselves alternatingly along
the c -axis. The pi phase kinks provide a strong coupling between the uniform dc 
current and the cavity modes, which permits large supercurrent flow into the 
system at the cavity resonances, thus enhances the plasma oscillation and 
radiates strong EM wave ... The maximal radiation power ... is achieved when the 
length of BSCCO single crystal at c-axis equals the EM wave length. ...".

BSCCO superconducting crystals are natural Josephson Junctions. 
Josephson Junction control voltage acts as a valve for access to BSCCO Dark 

Energy. (an idea due to Jack Sarfatti)

Dark Energy accumulates in the superconducting layers of BSCCO. 
Dark Energy expands Spacetime of our Universe 

and also expands Spacetime of the BSCCO. 



BSCCO crystals as edges in Josephson Junction Arrays

Each long BSCCO single crystal looks geometrically like a line

(BSCCO image from Wikipedia)
so configure JJ Arrays using BSCCO crystals as edges.

Dark Energy expansion of a 1-dim BSCCO edge or a 2-dim BSCCO triangle 

or a 3-dim BSCCO tetrahedron is a uniform expansion of the configuration. 
There is no distortion of Spacetime (only a scale dilation that is hard to measure ).

Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said:
“... Superconducting tetrahedral quantum bits ... qubit design ... 
emulates a spin-1/2 system in a vanishing magnetic field, 
the ideal starting point for the construction of a qubit. 
Manipulation of the tetrahedral qubit through external bias signals translates into 
application of magnetic fields on the spin; 
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...



...”.

If you fit 5 tetrahedra with 4 each sharing one the 4 faces of the 5th, 

then you also have an exact fit and Dark Energy gives no distortion of Spacetime. 



Dark Energy Spacetime Distortion 
for configurations beyond Tetrahedron

If you fit 5 tetrahedra all sharing a central edge, you do not get an exact fit

(image from Conway and Torquato    PNAS 103 (2006) 10612-10617)

but there is a gap between 2 faces whose angle is 7.36 degrees. 
Using 16 identical BSCCO Josephson Junction segments as edges 
you can in flat 3-dim Space construct this configuration 

The gap can be eliminated by Dark Energy Spacetime curvature 
in which case the exact curved Spacetime configuration would have 
1 central edge, 5+5 = 10 edges from central edge to perimeter, and 5 perimeter edges. 
If the BSCCO Josephson Junctions collect enough Dark Energy to curve Spacetime 
they can close the configuration in curved Spacetime 

This 16-edge configuration is a simple example of constructing 
a configuration that is incomplete in 3-dim space 

but 
can be completed by Dark Energy to a closed configuration in curved Spacetime.



The 16-edge BSCCO Josephson Junction configuration 
is a simple tool to observe and control Dark Energy. 

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) 
the superconducting Josephson Junction layers of the 16 BSCCO crystals 

(BSCCO image from Wikipedia)

will bond with Dark Energy GraviPhotons that are expanding our Universe.

My idea is that the Dark Energy GraviPhotons will not like being configured as edges of 
an incomplete configuration in our flat 3D space

and
they will use their Dark Energy to make all 5 tetrahedra to fit together exactly 
by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength
to do that because their strength will NOT be weakened by
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me that a clearly designed experiment will either

1- not work and show my ideas to be wrong 

or

2 - work and be the Geometric Key to controlling Dark Energy
 ( as were Chain Reactions for Nuclear Fission and Ellipsoidal Focussing for H-Bombs )



More complicated configurations may be harder to fabricate in flat 3-dim space 
but 

they may prove to be more useful in the long run. 

Here are a few examples: 

42 edges (20 Tetrahedra) make an Icosahedron plus its center

     
(images from Conway and Torquato PNAS 103 (2006) 10612-10617 

and from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices.

It has 20 Tetrahedra which in flat 3-space have gaps totalling 1.54 steradians 

because 
the exterior edge lengths are too long to be interior edges from center to exterior.



you can in flat 3-dim Space construct this configuration 

with 3 sets of 4 interior edges, each set sharing an internal non-center vertex, 
with the 3 internal non-center vertices forming a triangle. 

With Dark Energy Spacetime curvature 
the 3 internal vertices merge into one center vertex 

so that the configuration fits exactly in curved 3-space 
as 42 equal edges with 12 exterior vertices and 1 central vertex. 



720 edges (600 Tetrahedra) make a 4-dimensional 600-cell
(image from Wikipedia)

480 of the 600 Tetrahedra of the 600-cell form 24 Icosahedra (each with 20 cells). 

The remaining 600 - 480 = 120 Tetrahedral cells, with the 24 Icosahedra, 
form a Snub 24-cell 

(image from eusebia.dyndns.org)

Each of the 24 icosahedra of the Snub 24-cell lives inside an Octahedron 



Each of the 24 Icosahedra of the Snub 24-cell can be completed to an Octahedron 
by adding to it 120 / 24 = 5 of the Tetrahedra of the Snub 24-cell, 
forming a 24-cell with 24 Octahedral cells and 96 edges

(image from members.home.nl/fg.marcelis/24-cell.htm#stereographic%20projection)

In this form, Euclidean 4-dim Spacetime 
(related to Minkowski M4 Spacetime by Wick rotation) 
can be tiled as in a D4 Lattice of Integral Quaternions 

so 
you can construct an Array of BSCCO Josephson Junctions to observe and 
control Dark Energy on a larger scale than a single isolated configuration. 

By similar construction starting with a pair of 600-cells 
you can build a 120+120 = 240-vertex 8-dim Gossett polytope 

and construct Arrays related to Octonionic E8 Lattices. 



The dual to the 600-cell (600 Tetrahedra and 720 edges and 120 vertices) 
is 

the 120-cell (120 Dodecahedra and 1200 edges and 600 vertices). 

The dual to the Dodecahedron is the Icosahedron 
so 

the 600-cell is related by 2 dualities to 
the Icosahedral 120-cell (120 Icosahedra and 720 edges and 120 vertices) 

(image from Wikipedia)

This gives an alternative way use 720 BSCCO Josephson Junction edges 
to construct configurations for observation and control of Dark Energy. 



ADE Consciousness
Frank Dodd (Tony) Smith, Jr. - 2016

This is an outline of an E8 approach to Saul-Paul Sirag’s ideas set out in 
ADEX and Consciousness: A Hyperspace View (extensively paraphrased in this paper)

Universal Geometric Entity = completion of union of tensor products of Cl(16) 
Each Cl(16) contains Lie Algebra E8 corresponding to McKay Group Algebra C[ID]  

so E8 x C[ID] is basic Local Geometric Entity

Universal Body Physical World = 
= 240 Root Vectors (120 pairs) of E8 Lie Algebra 

240 E8 Root Vectors decompose into 112 of D8 and 128 of E7xA1 
D8 = Bosonic Part = 8-dim Spacetime + Conformal Gravity + Standard Model

D8 contains two copies of 24 D4 Root Vectors 
              plus 63-dim SL(8) of unimodular 8-dim spacetime 
              plus 1-dim Center of a Creation-Annihilation Heisenberg Group 
One D4 contains generators of Conformal Gravity plus Standard Model Ghosts 
Other D4 contains Standard Model Generators plus Conformal Gravity Ghosts

E7xA1 = Fermionic Part = Fermion Particles + Fermion AntiParticles
The 126+2 = 128 Root Vectors of E7xA1 represent 

8 components of 8 first-generation fermion particles = 64 
plus 

8 components of 8 first-generation fermion antiparticles = 64 

WE8 = Weyl Group of E8 = 128x27x5x8! divides Complex 8-dim C8 into C8 / WE8

Universal Mind Mental World = 
= 120 elements of C[ID] Group Algebra of ID McKay Group of E8 

ID McKay Group of E8 decomposes into McKay Groups of D8 and E7xA1 
McKay Group of D8       =   Q6      =  24   =   8 x 3 x 1       = vertices of 24-cell
McKay Group of E7xA1 = 2OD     =   96  =   8 x 3 x 4        = edges of 24-cell
McKay Group of E8       =    ID      = 120  =   8 x 3 x 5        = vertices of 600-cell

ME8 = ID =  McKay Group of E8 divides Complex Plane C2 into C2 / ME8

120 WE8 mirror planes in C8  are mapped into C8 / WE8
The point where all the mirrors intersect is the origin of C8 / WE8

to which is attached the identity fiber C2 / ME8. 
Paths in C8 / WE8 correspond to World-Lines of Observers. 

(World-Lines = Bosonic Strings)
Each deformation of C2 / ME8 selects a different path in C8 / WE8 so 

C2 / ME8 is the source of Mental Images of the Physical World. 



E8 Dynkin Balance Numbers: 
                     3
                     |
           1-2-3-4-5-6-4-2

E8 Dynkin Representations:  
                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875

 
E8 deformation mapping form: 

The 7D separatrix Σ is in C8/ WE8 , since {t1,..., t8} are invariants of the E8 Coxeter 
group (also called the Weyl group). Since there are 120 mirror hyperplanes in C8, 
120 is the maximum number of points in the special orbits making up Σ in C8 / WE8 . 

By contrast, the regular orbits have 128 x 27 x 5 × 8! = 696729600 elements, which is 
the order of WE8 . These regular orbits are the points inside the chambers between the 
7D walls of Σ. Note that 128 x 27 x 5 is the product of the E8 balance numbers 
(1, 2, 3, 4, 5, 6, 4, 2, 3), while 8! is 40320, the order of the Symmetric-8 group which 
permutes the eight basic mirrors of E8 ... the sum of the squares of the E8 balance 
numbers is (via the McKay correspondence) the dimension of ID ...

1 - The control parameters of the catastrophe bundle are {t1,..., t8}. 
2 - The t8 parameter (always with 1 as coefficient) plays the role of time 
along the many paths ramifying out from the origin of C8 / WE8, 
where there is attached the identity fiber C2 / ME8 . 
3 - Movement along any of these paths corresponds to 
the selection of different values of the control parameters, and thus different fibers 
which entail an unfolding of the singularity structure C2 / ME8 . 
4 - The changes in the fiber attached to a path are mild if the movement along the path 
(while picking out different fibers) remains within a chamber of the separatrix. 
If movement along the path crosses the separatrix, the change will be drastic.
5 - As fibers farther and farther from the origin in C8 / W are encountered 
and more separatrix walls are crossed, the fibers become more unfolded. 

Beyond the unfoldings of the fibers as described above, 
the E8 Lie algebra itself provides the structures for the resolution 
of the deformed (unfolded) fibers, including most importantly the identity fiber C2 / ME8 .

The Unfolding of the Mental Images of the Physical World 
based on the Bosonic String World-Line Paths in C8 / WE8 
corresponds to the Unfolding of the Bohm Implicate Order



Unfolding of the Implicate Order of Bohm Quantum Theory 

The Unfolding can be clarified by the projection diagram: 

where g is E8 and X is a subregular nilpotent element within the nilpotent variety in E8.
The Lie Group version of this projection diagram takes G(E8) to its maximal torus T 
and then to T / WE8 . 
The projection tau is from E8 onto its Cartan subalgebra t. 
The projection w is from t to the orbit space t / WE8, where 0 is the origin in t / WE8 . 
The projection pi is from E8 to S which is 
the 10-dim slice transverse to the nilpotent variety in E8 
and s is a subregular (i.e., singular) element in this variety. 
The nilpotent variety n in E8 is the identity fiber in the fiber bundle with projection 

X: (E8,X) -> (t / WE8, 0) 
so the dimensionality of n is dim(E8) - dim(t /WE8) = (Coxeter #)(Rank) = 30x8 = 240 
The projection phi maps the Kleinian singularity C2 / ME8 onto the origin of t / WE8 
and as a universal deformation maps 
unfolded versions of C2 /ME8 onto the parameters {t1, ... , t8} which are 
homogeneous polynomial invariants of WE8. 
phi provides for the deformation (or unfolding) of the Kleinian singularities. 

(THIS IS CONVENTIONAL BOHM PILOT ACTION) 
the lifting of the slice S into the nilpotent variety n that provides for the 
simultaneous resolution (or desingularization) of all the fibers in S. 

(THIS IS JACK SARFATTI’S UNCONVENTIONAL BACKREACTION) 
the most singular fiber is the identity fiber in S , the singularity structure C2 / ME8. 
In the process of desingularization, 
the singular point evolves into a series of exceptional curves, 
which are 1D complex projective lines P1 , 
which geometrically are a “bouquet” of 2D spheres which takes the form 
of a dual structure to the E8 Coxeter graph. For E8, the Kleinian singularity C2 / ME8 
has its singular point resolved into a bouquet of 8 (2D)-spheres 



The Unfolding of the Implicate Order originates at the Origin Singularity C2 / ME8 
which has structure C2 / ID of the 600-cell

The resolution of the ADE singularity structure C2 / ME8 at the origin of C8 /WE8
where ME8 is a finite subgroup of SU(2) corresponding to the 600-cell 
is accomplished by the lifting of C2 / ME8 to a higher dimensional space C8. 
This lifting is a key part of the universal resolution of the unfolding of C2 / ME8 . 

Lifting goes from Origin to an ALE (Asymptotically Locally Euclidean) space at Infinity. 
The E8 ALE space is the E8 McKay group ID . ALE means that this 4D space looks like 
a Euclidean space, except that the boundary at infinity is not the 3-sphere S3 
(which is the boundary at infinity of R4) but is S3 / ID = 600-cell 

      

As a hyper-Kahler (H-K) space it has a metric which respects three complex structures 
I, J, K that obey the quaternion group formula I2 = J2 = K2 = IJK = -1 
As a 4D H-K space an ALE space is not compact but at infinity looks like R4 / ME8 
with boundary S3 / ME8 in the sense that the singular point becomes desingularized as 
a “bouquet” of S2-spheres idual of the ADE Coxeter graph for E8 .



The Unfolding of the Origin C2 /ME8 onto the parameters {t1, ... , t8} in the space C8 
is along World-Line Strings emanating from the 120 vertices of the Origin 600-cell 
and forms a Bosonic String Theory with 2D worldsheets swept out by World-Line Strings 
and embedded in 26D spacetime reduced by orbifolding of fermions to 10D spacetime 
which produces Standard Bohm Qantum Potential without Back-Reaction. 

When the 120 basic World-Line Strings leading from the C2 / ID Origin 600-cell 
connect up with the 120 vertices of the ALE S3 / ID 600-cell at Infinity 

and 
the corresponding 120 basic World-Line Strings back to the Origin C2 / ID 600-cell 
are taken into account, you get Sarfatti-Bohm Quantum Potential with Back-Reaction. 



Sarfatti-Bohm Quantum Theory from Bosonic String World-Lines

Paths in C8 / WE8 correspond to World-Lines of Observers acting as Bosonic Strings. 
Andrew Gray in arXiv quant-ph/9712037 said: 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:  
“... String theory proposes ... small one-dimensional extended objects, strings, 
of typical size Ls = 1/ Ms, with Ms known as the string scale ... 
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime, 
known as the worldsheet, which is the analog of the ... worldline of a point particle ... 
for the bosonic string theory ... the classical string action is the total area spanned by 
the worldsheet ... This is the ... Nambu– Goto action ...”.  

In the conventional view the Nambu-Goto action is the area of a world-sheet 
that is defined by a string and the area the string sweeps out over time: 

The blue strings are the same strings at different times. 

In my different unconventional view 

the red line and the green line are different strings/worldlines/histories and 
the world-sheet is the minimal surface connecting them, 

carrying the Bohm Potential, 
as Standard Model gauge bosons carry Force Potential between Point Particles. 

The t world-sheet coordinate is for Time of the string-world-line history. 
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.

( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )



Further, Ibanez and Uranga also said: 
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x). 
This tachyon ... is ... unstable 
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string 
interaction coupling constant gs 
...
the antisymmetric part is the 26d 2-form field BMN 
...
The symmetric traceless part is the 26d graviton GMN ...”. 

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The antisymmetric SO(24) little group is related to the Monster automorphism group 
that is the symmetry of each cell of Planck-scale local lattice structure. 

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String”  said: 
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”. 

Must the 24x24 symmetric matrices be interpreted as the graviton ? - !!! NO !!!

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R). 

Jordan algebras correspond to the matrix algebra of quantum mechanical states, 
that is, from a particle physics point of view, 
the configuration of particles in spacetime upon which the gauge groups act. 

24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space. 

The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices. 

Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory 
and 

the algebra of its Quantum States, 
so that 

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion.



The Lagrangian for the Quantum Bohmion Potential is analogous to that for a Graviton 
of General Relativity in that it contains the BackReaction proposed by Jack Sarfatti. 

Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is
taken to consist of particles have definite trajectories at all times ... An example ... is the
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ...
... describing more than one particle while maintaining a relativistic description
requires the introduction of final boundary conditions as well as initial,
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here ... also entails the natural inclusion 
of an accompanying field to influence the particle’snmotion away from classical 
mechanics and reproduce the correct quantum predictions ... the particle is seen to be 
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ...
sigma_o is the rest density distribution of the particle through space ... j is the current 
density ... rho_o and u are the rest density and 4-velocity of the probability flow ...”.

Sutherland Lagrangian is for Dirac Equation based Bohm Quantum Trajectories. 
Das and Ali (arXiv1404.3093) show that Bohm quantal trajectories are interchangeable 
with geodesics of cosmological gravity (Friedmann equation with quantum corrections) 
by using quantum Raychaudhuri equation described by Das (arXiv 1311.6539). 

Jack Sarfatti extended Sutherland Lagrangian to include Gravity-type Back-Reaction 

where VM4 is in Cl(2,4) and VCP2 forms CP2 and S+ and S- form OP2 so that
26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS   
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of K-K M4xCP2)
saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be
used as a direct messaging channel between subsystems of an entangled complex
quantum system, is the lack of direct back-reaction of the classical particles and



classical local gauge fields on their shared entangled Bohmian quantum information
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, shows how to 
make the original 1952 Bohm pilot-wave theory completely relativistic ... 
The trick is that final boundary conditions on the action
as well as initial boundary conditions influence what happens in the present.
The general theory is "post-quantum" ... and it is non-statistical ...
There is complete two-way action-reaction between quantum pilot waves
and the classical particles and classical local gauge fields 
...
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps,
first arbitrarily set the back-reaction to zero. Second, integrate out the final boundary 
information, thereby adding the statistical Born rule to the mix. 
...
However, orthodox quantum theory assumes that the quantum system is
thermodynamically closed between strong von Neumann projection measurements that
obey the Born probability rule.

The new post-quantum theory in the equations of Sutherland, 
prior to taking the limit of orthodox quantum theory, 
should apply to pumped open dissipative structures. 
Living matter is the prime example. ...”.

For details of how this gives Quantum Consciousness, see 
http://vixra.org/abs/1512.0300

http://vixra.org/abs/1512.0300
http://vixra.org/abs/1512.0300


E8 Root Vectors and Geometry of E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2016 - viXra 1602.0319

Abstract - Introduction

This paper describes a research program based on the 240 E8 Root Vectors encoding 
the basic structure of a Unified Theory of Fundamental Physics by forming 
a local classical Lagrangian for the Standard Model plus Gravity and Dark Energy. 

The Root Vectors know where they belong in the Lagrangian because of their place in 
the geometric structure of E8 and its related symmetric spaces such as: 
E8 / D8 = 128-dim (OxO)P2  
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 
D8 / D4 x D4 = 64-dim Gr(8,16)

Embedding E8 local classical Lagrangian into Cl(0,16) Clifford Algebra and taking the 
completion of the union of all tensor products of all the Cl(0,16)s produces a 
generalization of hyperfinite II1 von Neumann factor fermionic Fock space forming a 
global AQFT describing spacetime, the Standard Model, and Gravity with Dark Energy. 
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
Completion of Union of All Tensor Products of Cl(1,25) = 2x2 matrices of Cl(0,24) 
is the String Theory formulation of the hyperfinite AQFT.

The Physics model described herein may be called the Cl(1,25) E8 Physics Model, 
since the Cl(1,25) of 26D String Theory contains Cl(0,16) which contains E8 whose 
root vectors describe a Lagrangian for the Standard Model and Gravity + Dark Energy.

The main body of the paper describes physical interpretations of the 240 Root Vectors 
with a rough qualitative description of how they are used in setting up calculations 
of force strengths, particle masses, Dark Energy : Dark Matter : Ordinary Matter ratios, 
Kobayashi-Maskawa parameters, etc. 

The main body of the paper (46 pages) concludes with a summary of the results of 
those calculations. Details of the calculations, some related experimental results, etc,  
are given in a more lengthy set of appendices (336 pages). 

This latest (August 2016) version includes LHC results of about 13 /fb of 2016 run, 
including Higgs -> ZZ -> 4l channel events relevant to the existence of two Higgs mass 
states predicted by E8 Physics beyond the conventional 125 GeV state. 
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E8 Root Vectors and Maximal SubGroups 

248-dim Lie Group E8 has 240 Root Vectors arranged on a 7-sphere S7 in 8-dim space. 

Since it is hard to visualize points on S7 in 8-dim space, 
I prefer to represent the 240 E8 Root Vectors in 2-dim / 3-dim space as 

To understand the Geometry related to the 240 E8 Root Vectors, consider that 

248-dim E8 = 120-dim Spin(16) D8 + 128-dim half-spinor of Spin(16) D8 
and 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 D8 half-spinors 
and 
there are two ways to see a maximal symmetric subspace of E8 and E8 Root Vectors:  

the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 
and 
the symmetric space corresponding to the 112 D8 Root Vectors 

E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in OxO)P2 
where (QxO)P2 = Quaternion-Octonion Projective Planes 

Geometric Structure leads to physical interpretation of the E8 Root Vectors as: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark 
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb = blue down quark

P = positron, aUQar = anti-red up antiquark, 
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark 

aNu = antineutrino, aDQar = anti-red down antiquark, 
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark

Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors 

24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors 

24-12 = 12 yellow represent Standard Model Ghosts 
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum



Octonionic D8 and Spinor Fermions and Coleman-Mandula 

First consider the symmetric space corresponding to the 128 D8 half-spinors 

E8 / D8 = 128-dim Octonion-Octonionic Projective Plane (OxO)P2 

These are the 128 (OxO)P2 half-spinor E8 Root Vectors on a S7 in 8-dim space: 

Since D8 Spin(16) is the local isotropy group of E8 / D8 = (OxO)P2 
the 128 = 64+64 = 8x8 + 8x8 half-spinor Root Vectors have Octonionic Symmetry 
and can represent 

8 components of 8 Generation-1 Fermion Particles (green/cyan dots)
plus 

8 components of 8 Generation-1 Fermion AntiParticles (red/magenta dots) 

Fermion Types are represented by Octonion Basis Elements: 

1   -   Neutrino 
i    -   Red Down Quark 
j    -   Green Down Quark 
k   -   Blue Down Quark 
E  -   Electron 
I   -   Red Up Quark 
J  -   Green Up Quark 
K  -   Blue Up Quark

In this view, the physical interpretation of the 128 Fermion Root Vectors is 



 

The Octonionic 8 Gen-1 Fermion Particles and 8 Gen-1 Fermion AntiParticles 
have Lorentz structure of spinor representations for 8-dim Spin(1,7) spacetime 
(since D8 = Cl(16) = Cl(8) x Cl(8) by 8-Periodicity and 
Cl(1,7) = Cl(0,8) = M(16,R) = 16x16 Real Matrix Algebra)
and therefore satisfy the Coleman-Mandula Theorem 

(see Appendix - Details of Coleman-Mandula)

Creation-Annihilation Operators for the 8 components of the 8+8 Fermions are 
the odd-grade-+/-1 part of the E8 Maximal Contraction generalized Heisenberg Algebra 
h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

(see Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77)



Quaternionic E7 and SU(2)

E8 Root Vectors for Timelike Neutrino (the cyan dot at 1) and 
Timelike AntiNeutrino (the magenta dot at another 1) are an antipodal pair 

so that the other 128 - 1 - 1 = 126 Root Vectors project non-trivially (i.e., off-origin) 
to the 7-dim Coxeter Reflection hyperplane that is perpendicular to that antipodal axis.
The cyan 1 Neutrino T-component and the magenta 1 AntiNeutrino T-component  

are Root Vectors of 3-dim SU(2) 
and 

126 Root Vectors reflected in 7-dim hyperplane are Root Vectors of 133-dim E7

Since Neutrinos and AntiNeutrinos are fundamentally tree-level massless 
and therefore Left-Handed and Right-Handed respectively 
and 
since the SU(2) of the fermionic E7 x SU(2) maximal compact subgroup of E8 
corresponds to the Timelike Neutrino and the Timelike AntiNeutrino 
and 
since the SU(2) of E7 x SU(2) connects fermions to the ElectroWeak SU(2) 
that lives in the Standard Model Gauge Group D4 and in CP2 = SU(3) / SU(2)xU(1) 

the ElectroWeak SU(2) violates Parity, 
coupling to Left-Handed Fermion Particles

therefore



it is natural to consider the symmetric space corresponding to the 112 D8 Root Vectors 
E8 / E7 x SU(2) = 112-dim set of (QxO)P2 in (OxO)P2 

Since E7 x SU(2) is its local isotropy group 
E8 Physics Structures of the 112 D8 Root Vectors have Quaternionic Symmetry

These are the 112 (QxO)P2 half-spinor E8 Root Vectors on a S7 in 8-dim space: 

The 112 fall naturally into two sets of 56: 

24 yellow / 32 blue horizontal 56 give D4 of Conformal Gravity / M4 of 4+4 Kaluza-Klein 
and 

24 orange / 32 blue vertical 56 give D4 of Standard Model / CP2 of 4+4 Kaluza-Klein



Spacetime, Unimodular Gravity, and Strong CP

The 32+32 = 64 blue  correspond to the 
64-dim symmetric space D8 / D4 x D4 = Gr(8,16) Grassmannian = set of RP7 in RP15

Creation-Annihilation Operators for 8-dim spacetime x 8-dim momentum space are the 
64-dim grade-0 part of the E8 Maximal Contraction generalized Heisenberg Algebra 

h92 x A7 = 28 + 64 + ((SL(8,R)+1) + 64 + 28

Unimodular SL(8,R) Gravity effectively describes a generalized checkerboard 
of 8-dim SpaceTime HyperVolume Elements and, with respect to Cl(16) = Cl(8)xCl(8), 
is the tensor product of the two 8v vector spaces of the two Cl(8) factors of Cl(16). 
If those two Cl(8) factors are regarded as Fourier Duals, 
then 8v x 8v describes Position x Momentum in 8-dim SpaceTime.

Bradonjic and Stachel in arXiv 1110.2159 said: "... in ... Unimodular relativity ... the 
metric tensor ... break[s up] ... into the conformal structure represented by a conformal 
metric ... with det = -1 and a four-volume element ... at each point of space-time ...
[that]... may be the remnant, in the ... continuum limit, of a more fundamental discrete 
quantum structure of space-time itself ...".

Conformal Spin(2,4) = SU(2,2) Gravity and Unimodular SL(4,R) = Spin(3,3) Gravity
seem to be effectively equivalent. Padilla and Saltas in arXiv 1409.3573 said: 
 “... classical unimodular gravity and classical GR are the same thing, and they can be 
extended into the UV such that the equivalence is maintained. ... 
Classical unimodular gravity = classical GR. ... 
Quantum unimodular gravity = quantum GR provided we make certain assumptions 
about how we extend into the UV. ...”. 

Frampton, Ng, and Van Dam in J. Math. Phys. 33 (1992) 3881-3882 said:
"... Because of the existence of topologically nontrivial solutions, instantons, of the
classical field equations associated with quantum chromodynamics (QCD), the
quantized theory contains a dimensionless parameter ø ( 0 < ø < 2π ) not explicit in the
classical lagrangian. Since ø multiplies an expression odd in CP, QCD predicts 
violation of ... CP ... symmetry unless the phase ø takes one of the special 
values ... 0 ( mod π ) ... this fine tuning is the strong CP problem ... the quantum 
dynamics of ... unimodular gravity ... may lead to the relaxation of ø 
to ø = 0 ( mod π ) without the need ... for a new particle ... such as the axion ...".



Higgs and 3-state Higgs-Tquark Sysytem

Quaternionic E7xSU(2) structure breaks 8-dim Spacetime Octonionic Symmetry 
to Quaternionic (4+4)-dim Associative x CoAssociative Kaluza-Klein Spacetime 

(see Reese Harvey “Spinors and Calibrations” (Academic 1990))
where M4 = 4-dim Minkowski Physical Spacetime is Associative 
and CP2 = SU(3) / SU(2) x U(1) Internal Symmetry Space is CoAssociative

Meinhard Mayer said (Hadronic Journal 4 (1981) 108-152): “... each point of ... 
the ... fibre bundle ... E ...

... consists of 
a four- dimensional spacetime point x [ in M4 ] 
to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 ] 
... 
the components of the curvature lying in the homogeneous space G / H could be 
reinterpreted as Higgs scalars (with respect to spacetime [ M4 ]) 
...
the Yang-Mills action reduces to a Yang-Mills action for the h-components [ U(2)
components ] of the curvature over M [ M4 ] and a quartic functional for the
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, 
but also gives the correct relative sign of the constants, required for the BEHK ...
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.

(see Appendix - Details of Mayer - Higgs)



The Cl(1,25) E8 model identifies the Higgs with Primitive Idempotents
of the Cl(8) real Clifford algebra, whereby the Higgs is not seen as a simple-minded
single fundamental scalar particle, but rather the Higgs is seen as a quantum process
that creates a fermionic condensate and effectively a 3-state Higgs-Tquark System.

The Green Dot  where the White Line originates in our Ordinary Phase
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.

The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...



m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions.
This means that for a given (large) Higgs mass, we expect the standard model to enter
a strong coupling regime at relatively low energies, losing in the process our ability to
calculate. This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ... it is natural to think that this effect is caused by
new strong interactions, and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial)
stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model, the Middle-Mass Higgs has structure that is not restricted to 
Effective M4 Spacetime as is the case with the Low-Mass Higgs Ground State

but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein.

T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.



The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 

The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. It is at the critical point of the Higgs-
Tquark System with respect to Vacuum Instability and Triviality. It corresponds to the
description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model:
"... the BHL formulation of the top quark condensate ... is based on the RG equation
combined with the compositeness condition ... start[s] with the SM Lagrangian which
includes explicit Higgs field at the Lagrangian level ...
BHL is crucially based on the perturbative picture ...[which]... breaks down at high
energy near the compositeness scale /\ ...[ 10^19 GeV ]...
there must be a certain matching scale /\_Matching such that
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point,
BHL prediction is numerically quite stable against ambiguity at high energy region,
namely, rather independent of whether this high energy region is replaced by
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v
within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ...
the one-loop RG equation ...
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state
with a mass MH = 2mt based on the pure NJL model calculation.



Its mass was also calculated by BHL through the full RG equation ...
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki
(MTY) and by Nambu independently ... entirely replaces the standard Higgs
doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction) which triggers the top quark condensate.
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected
with the top quark itself. ... MTY introduced explicit four-fermion interactions
responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found
that even if all the dimensionless four-fermion couplings are of O(1), only the
coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL)
in the SM language, based on the RG equation and the compositenes condition.
BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value
250 GeV down to 220 GeV ...".

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
so 
its cross-section is also about 25% of the Higgs Ground State cross-section.



3 Generations of Fermions 

In  Kaluza-Klein M4 x CP2 there are 3 possibilities for a fermion represented by  
an Octonion O basis element to go from point A to point B:

1 - A and B are both in M4: First Generation Fermion 
whose path can be represented by the single O basis element 
so that First Generation Fermions are represented by Octonions O. 

2 - Either A or B, but not both, is in CP2: Second Generation Fermion
whose path must be augmented by one projection from CP2 to M4,
which projection can be represented by a second O basis element 
so that Second Generation Fermions are represented by Octonion Pairs OxO. 

3 - Both A and B are in CP2: Third Generation Fermion 
whose path must be augmented by two projections from CP2 to M4,
which projections can be represented by a second O and a third O,
so that Third Generation Fermions are represented by Octonion Triples OxOxO.



D4 of Standard Model Gauge Bosons and Gravity Ghosts

The 24 orange  are Root Vectors of 
the CP2-related D4 local isotropy group in the symmetric space D8 / D4 x D4 
that acts on the CP2 Internal Symmetry Space of Kaluza-Klein M4 x CP2 

8 orange are Root Vectors for Standard Model SU(3) x SU(2) x U(1) 
which have 2+1+1 = 4 Cartan SubAlgebra dimensions. 

Standard Model Gauge groups come from CP2 = SU(3) / SU(2) x U(1) 
(as described by Batakis in Class. Quantum Grav. 3 (1986) L99-L105)

Electroweak SU(2) x U(1) is gauge group as isotropy group of CP2. 

SU(3) is global symmetry group of CP2 but due to Kaluza-Klein structure of compact 
CP2 at every M4 spacetime point, it acts as Color gauge group with respect to M4. 



The 24-8 = 16 D4 of CP2 Root Vectors represent Ghosts of U(2,2) Conformal Gravity.

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



D4 of Conformal Gravity and Standard Model Ghosts

The 24 yellow  are Root Vectors of 
the M4-related D4 local isotropy group in the symmetric space D8 / D4 x D4 
that acts on the M4 Internal Symmetry Space of Kaluza-Klein M4 x CP2 

12 yellow are Root Vectors for Conformal Gravity U(2,2) 
which has 4 Cartan SubAlgebra dimensions. 

Gravity and Dark Energy come from its Conformal Subgroup SU(2,2) = Spin(2,4) 
(see Appendix - Details of Conformal Gravity and ratio DE : DM :OM)

SU(2,2) = Spin(2,4) has 15 generators: 

1 Dilation representing Higgs Ordinary Matter

4 Translations representing Primordial Black Hole Dark Matter

10 = 4 Special Conformal + 6 Lorentz representing Dark Energy 
(see Irving Ezra Segal, “Mathematical Cosmology and Extragalactic Astronomy” (Academic 1976))

The basic ratio Dark Energy : Dark Matter : Ordinary Matter = 10:4:1 = 0.67 : 0.27 : 0.06 
When the dynamics of our expanding universe are taken into account, the ratio is 
calculated to be  0.75 : 0.21 : 0.04 



The 24-12 = 12 D4 of M4 Root Vectors represent Standard Model Ghosts

 Jean Thierry-Mieg in J. Math. Phys. 21 (1980) 2834-2838 said: 
“... The ghost and the gauge field: 
The single lines represent a local coordinate system 
of a principal fiber bundle of base space-time. 
The double lines are 1 forms.
The connection of the principle bundle w is assumed to be vertical. 
Its contravariant components PHI and X are recognized, respectively, 
as the Yang-Mills gauge field and the Faddeev-Popov ghost form ...”.



E8 Physics Lagrangian

Using the E8 Root Vector structure as described above, 
it is natural to construct a Lagrangian density 

having terms for 
E8 / D8 Fermions (with Fermion Generations 2 and 3 from Quaternionic structure) 
and 
D4 Standard Model Gauge Bosons and Gravity Ghosts 

(see Appendix - Lagrangian Terms)

and 
D4 Conformal Gravity Gauge Bosons and Standard Model Ghosts 

(see Appendix - Details of Conformal Gravity and ratio DE : DM : OM)

that is integrated over 
D8 / D4xD4  (4+4)-dim M4 x CP2 Kaluza-Klein base manifold 
with Higgs from the Mayer mechanism (see Appendix - Details of Mayer - Higgs)



The E8 Lagrangian is Chiral because 
E8 contains Cl(16) half-spinors (64+64) for a Fermion Generation 
but does not contain Cl(16) Fermion AntiGeneration half-spinors (64+64). 
Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed. 

The E8 Lagrangian obeys Spin-Statistics because 
the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and 
Atiyah-Singer index -1/8 which is not the net number of generations because 
CP2 has no spin structure but you can use a generalized spin structure 

(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))
to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation

After Reduction to 4+4 Kaluza-Klein: m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(see chapter “3 Generations of Fermions”)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...what 
happens in CP2 … is a two-surface K which cannot be shrunk to zero. ... However, one 
could replace the electromagnetic field by
a Yang-Mills field whose group G had a double covering G~. 
The fermion field would have to occur in representations which changed sign under the 
non-trivial element of the kernel of the projection … G~ -> G while the bosons would 
have to occur in representations which did not change sign …".

For the E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).

The 8 fermion particles / antiparticles are D4 half-spinors represented within E8
by anti-commutators and so do change sign 
while
the 28 gauge bosons are D4 adjoint represented within E8 by commutators
and so do not change sign. 

E8 inherits from F4 the property whereby 
its Spinor Part need not be written as Commutators 

but can also be written in terms of Fermionic AntiCommutators. 
(see Appendix - E8 Fermionic AntiCommutators )

However, something fundamental remains missing at this stage: 

The above Lagrangian is mostly Classical. 



E8 Quantum Theory

A natural way to make a Quantum Theory is to consider E8 to be Local Classical 
and 
to embed E8 into the real Clifford Algebra Cl(0,16) 
and 
use 8-Periodicity to form the Completion of the Union of all Tensor Products of Cl(0,16) 
which produces a natural realistic Algebraic Quantum Field Theory (AQFT). 

(see Appendix - Spinor Growth, Octonion Inflation ended by Quaternions)
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
where M(2,Cl(0,24)) = 2x2 matrices with entries in Cl(0,24) and x = tensor product. 

Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 
Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25) and therefore 
the Completion of Union of All Tensor Products of Cl(1,25) 
which is the String Theory formulation of the hyperfinite AQFT  

(see Appendix - Grothendieck Universe Quantum Theory and Code
and Appendix - Details of World-Line String Bohm Quantum Theory) 

with Real / Octonionic structure inherited from Cl(0,8) and also Quaternionic structure 
due to Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = 
= Cl(2,4) x Cl(0,4) where the vector space of Cl(2,4) is 6-dim Conformal Spacetime 

(see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications”)

The String Theory structure can also be formulated directly in the Root Vector picture 
using redundancy in the E8 description of Quantum States:

Fermion components carry 8-dim Spacetime information
so E8 / D8 = 8x8 + 8x8 can be reduced to 8+8

Spacetime position and momentum are redundant
so D8 / D4 x D4 = 8x8 can be reduced to 8
Gauge Bosons and Ghosts are redundant 

so D4 x D4 = 28+28 can be reduced to 28 = 16 for Gravity + 12 for Standard Model 

Elimination of Redundancy gives 8+8 + 8 + 28 = 52-dim F4 with 48 Root Vectors 
forming a 24-cell plus its dual 

52-dim F4 has 26-dim smallest non-trivial representation 
which has structure of 

J(3,O)o = traceless part of 27-dim exceptional Jordan Algebra J(3,O)
and is 

the minimal structure containing the basic information of E8 Physics.
so 

E8 Physics Quantum Theory can be formulated in terms of 26-dim J(3,O)o. 



The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

whereby World-Lines of Particles are represented by Strings moving in a space 
whose dimensionality includes    8v = 8-dim SpaceTime Dimensions + 
+ 8s+ = 8 Fermion Particle Types + 8s- = 8 Fermion AntiParticle Types
combined in the traceless part J(3,O)o of the 3x3 Octonion Hermitian Jordan Algebra 

a                8s+          8v

8s+*            b              8s-

8v*             8s-*         -a-b

which has total dimension 8v + 8s+ + 8s- + 2 = 26 and is the space of a   
26D String Theory with Strings seen as World-Lines. 

24 = 8v + 8s+ + 8s- of the 26 dimensions of 26D String Theory correspond 
to 24x8 = 192 of the 240 E8 Root Vectors by representing the 8v + 8s+ + 8s- as 
superpositions of their respective 8 components



8v SpaceTime is represented by D8 branes. A D8 brane has 
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice 
denoted by 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

A single Snapshot of SpaceTime is represented by a D8 brane at each point of which 
is placed Fermion Particles or AntiParticles represented by 8+8 = 16 orbifolded 
dimensions of the 26 dimensions of 26D String Theory. 

It is necessary to patch together SpaceTime Snapshots to form a Global Structure 
describing a Many-Worlds Global Algebraic Quantum Field Theory (AQFT) 
whose structure is described by Deutsch in "The Fabric of Reality" (Penguin 1997 pp. 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot
... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 
The Many-Worlds Snapshots are structured as a 26-dim Lorentz Leech Lattice 



of 26D String Theory parameterized by the a and b of J(3,O)o 
as indicated in this 64-element subset of Snapshots

The 240 - 192 = 48 = 24+24 Root Vector Vertices of E8 that do not represent 
the 8-dim D8 brane or the 8+8 = 16 dim of Orbifolds for Fermions 
do represent the Gauge Bosons (and their Ghosts) of E8 Physics:  

Gauge Bosons from 1E8, iE8, jE8, and kE8 parts of a D8 give U(2,2) Conformal Gravity 
Gauge Bosons from EE8 part of a D8 give U(2) Electroweak Force
Gauge Bosons from IE8, JE8, and KE8 parts of a D8 give SU(3) Color Force



Each Deutsch chain of determination represents a World-Line of Particles / AntiParticles 
corresponding to a String of 26D String Theory 
such as the red line in this 64-element subset of Snapshots

26D String Theory is the Theory of Interactions of Strings = World-Lines. 

Interactions of World-Lines can describe Quantum Theory 
according to Andrew Gray ( arXiv quant-ph/9712037 ): 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)
"... For the ... closed ... bosonic string [ 26D String Theory ] .... The first excited level ... 
consists of ... the ground state ... tachyon ... and ... a scalar ... 'dilaton' ... and ... 
SO(24) ... little group of a ...[26-dim]... massless particle ... and ... 
a ... massless ... spin two state ...".

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The SO(24) little group is related to the Monster automorphism group that is 
the symmetry of each cell of Planck-scale local lattice structure. 

The massless spin 2 state = Bohmion = Carrier of the Bohm Force 
of the Bohm Quantum Potential.



Roderick Sutherland (arXiv 1509.02442) gave a Lagrangian for the Bohm Potential
saying: “... This paper focuses on interpretations of QM in which the underlying reality is
taken to consist of particles have definite trajectories at all times ... An example ... is the
Bohm model ... This paper ... provid[es]... a Lagrangian ...[for]... the unfolding events ...
... describing more than one particle while maintaining a relativistic description
requires the introduction of final boundary conditions as well as initial,
thereby entailing retrocausality ...
In addition ... the Lagrangian approach pursued here to describe particle trajectories
also entails the natural inclusion of an accompanying field to influence the particle’s
motion away from classical mechanics and reproduce the correct quantum predictions.
In so doing, it is ... providing a physical explanation for why quantum phenomena exist
at all ... the particle is seen to be
the source of a field which alters the particle’s trajectory via self-interaction ...
The Dirac case ... each particle in an entangled many-particle state will be described by
an individual Lagrangian density ... of the form:

... the ...[first]... term ...[is]... the ... Lagrangian densities for the PSI field alone ...

... sigma_o is the rest density distribution of the particle through space ... j is the current density ...

... rho_o and u are the rest density and 4-velocity of the probability flow ...”.

Jack Sarfatti extended the Sutherland Lagrangian to include Back-Reaction
entanglement.

where a, b and VM4 form Cl(2,4) vectors and VCP2 forms CP2
and S+ and S- form OP2 so that
26D = 16D orbifolded fermions + 10D and 10D = 6D Conformal Space + 4D CP2 ISS
(ISS = Internal Symmetry Space and 6D Conformal contains 4D M4 of Kaluza-Klein 
M4xCP2)
saying (linkedin.com Pulse 13 January 2016): “... the reason entanglement cannot be
used as a direct messaging channel between subsystems of an entangled complex
quantum system, is the lack of direct back-reaction of the classical particles and
classical local gauge fields on their shared entangled Bohmian quantum information
pilot wave ... Roderick. I. Sutherland ... using Lagrangian field theory, shows how to 
make the original 1952 Bohm pilot-wave theory completely relativistic, 



and how to avoid the need for configuration space for many-particle entanglement.
The trick is that final boundary conditions on the action
as well as initial boundary conditions influence what happens in the present.
The general theory is "post-quantum" ... and it is non-statistical ...
There is complete two-way action-reaction between quantum pilot waves
and the classical particles and classical local gauge fields ...
orthodox statistical quantum theory, with no-signaling ...[is derived]... in two steps,
first arbitrarily set the back-reaction (of particles and classical gauge field on their pilot
waves) to zero. This is analogous to setting the curvature equal to zero in general
relativity, or more precisely in setting G to zero.
Second, integrate out the final boundary information, thereby adding the statistical Born
rule to the mix. ...
the mathematical condition for zero post-quantum back-reaction of particles and
classical fields (aka "beables" J.S. Bell's term) is exactly de Broglie's guidance
constraint. That is, in the simplest case, the classical particle velocity is proportional to
the gradient of the phase of the quantum pilot wave. It is for this reason, that the
independent existence of the classical beables can be ignored in most quantum
calculations.
However, orthodox quantum theory assumes that the quantum system is
thermodynamically closed between strong von Neumann projection measurements that
obey the Born probability rule.
The new post-quantum theory in the equations of Sutherland, prior to taking the limit of
orthodox quantum theory, should apply to pumped open dissipative structures. Living
matter is the prime example. This is a clue that should not be ignored. ...”.

Jack Sarfatti (email 31 January 2016) said: “... Sabine [Hossenfelder]’s argument ...
"... two types of fundamental laws ... appear in contemporary theories.
One type is deterministic, which means that the past entirely predicts the future.
There is no free will in such a fundamental law because there is no freedom.
The other type of law we know appears in quantum mechanics and has an
indeterministic component which is random. This randomness cannot be influenced by
anything, and in particular it cannot be influenced by you, whatever you think “you” are.
There is no free will in such a fundamental law because there is no “will” - there is just
some randomness sprinkled over the determinism.
In neither case do you have free will in any meaningful way.”
... However ...[ There is a Third Way ]...
post-quantum theory with action-reaction between
quantum information pilot wave and its be-able is compatible with free will. ...”.



The Creation-Annihilation Operator structure of the Bohm Quantum Potential of 
26D String Theory  is given by the 

Maximal Contraction of E8 = semidirect product A7 x h92 
where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 

The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    
28 + 64 + (SL(8,R) + 1) + 64 + 28

Central Even Grade 0 = SL(8,R) + 1 
The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The 8x8 matrices linking one D8 to the next D8 of a World-Line String
give A7xR = U(8) representing Position x Momentum



The Algebraic Quantum Field Theory ( AQFT ) structure of the Bohm Quantum 
Potential of 26D String Theory is given by the Cl(1,25) E8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

and by 8-Periodicity of Real Clifford Algebras, 
as the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25)

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube

For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:



The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.

AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)



Schwinger Sources, Hua Geometry, and Wyler Calculations 

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires  
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in 
terms of Green’s functions, what Feynman had called propagators ... The Green’s 
functions are vacuum expectation values of time-ordered Heisenberg operators, and the 
field theory can be defined non-perturbatively in terms of these functions ...[which]... 
gave deep structural insights into QFTs; in particular ... the structure of the Green's 
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains 
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use 
Green’s Functions = Kernel Functions of Classical Domain structures characterizing 
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the 
particle with ... properties ... distributed througout ... small volumes of three-dimensional 
space ... particles ... must be created ... even though we vary a number of experimental 
parameters ... The properties of the particle ... remain the same ... We introduce a 
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the 
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the 
source acting negatively, as a sink ... The basic things are ... the source functions ... 
describing the intermediate propagation of the particle ...”.

Creation and Annihilation operators indicate a Clifford Algebra, and 8-Periodicity 
shows that the basic Clifford Algebra is formed by tensor products of 256-dim Cl(8) such 
as Cl(8) x Cl(8) = Cl(16) containing 248-dim E8 = 120-dim D8 + 128-dim D8 half-spinor 
whose maximal contraction is a realistic generalized Heisenberg Algebra 

h92 x A7 = 5-graded 28 + 64 + ((SL(8,R)+1) + 64 + 28 



The Cl(1,25) E8 model Lagrangian over 4-dim Minkowski SpaceTime M4 is

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .

Consider the Fermion Term.
In the conventional picture, the spinor fermion term is of the form m S S* where m
is the fermion mass and S and S* represent the given fermion.
The Higgs coupling constants are, in the conventional picture, ad hoc parameters, so
that effectively the mass term is, in the conventional picture, an ad hoc inclusion.

The Cl(1,25) E8 model constructs the Lagrangian integral such that the mass m 
emerges as the integral over the Schwinger Source spacetime region of its Kerr-
Newman cloud of virtual particle/antiparticle pairs plus the valence fermion so that the 
volume of the Schwinger Source fermion defines its mass, which, being dressed with 
the particle/antiparticle pair cloud, gives quark mass as constituent mass.

Fermion Schwinger Sources correspond to the Lie Sphere Symmetric space
Spin(10) / Spin(8)xU(1)

which has 
local symmetry of the Spin(8) gauge group from which the first generation spinor 
fermions are formed as +half-spinor  and -half-spinor  spaces
and
Bounded Complex Domain D8 of type IV8 and Shilov Boundary Q8 = RP1 x S7

Consider the GG + SM term from Gauge Gravity and Standard Model Gauge Bosons.
The process of breaking Octonionic 8-dim SpaceTime down to Quaternionic (4+4)-dim 
M4 x CP2 Kaluza-Klein creates differences in the way gauge bosons "see" 4-dim 
Physical SpaceTime. There 4 equivalence classes of 4-dimensional Riemannian 
Symmetric Spaces with Quaternionic structure consistent with 4-dim Physical 
SpaceTime:

S4 = 4-sphere = Spin(5) / Spin(4) where Spin(5) = Schwinger-Euclidean version of the
Anti-DeSitter subgroup of the Conformal Group that gives MacDowell-Mansouiri Gravity

CP2 = complex projective 2-space = SU(3) / U(2) with the SU(3) of the Color Force

S2 x S2 = SU(2)/U(1) x SU(2)/U(1) with two copies of the SU(2) of the Weak Force

S1 x S1 x S1 x S1 = U(1) x U(1) x U(1) x U(1) = 4 copies of the U(1) of the EM Photon
( 1 copy for each of the 4 covariant components of the Photon )



The Gravity Gauge Bosons (Schwinger-Euclidean versions) live in
a Spin(5) subalgebra of the Spin(6) Conformal subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the 4-sphere S4
so that their part of the Physical Lagrangian is

∫ Gravity Gauge Boson Term
S4 .
an integral over SpaceTime S4.
The Schwinger Sources for GRb bosons are the Complex Bounded Domains and
Shilov Boundaries for Spin(5) MacDowell-Mansouri Gravity bosons.
However, due to Stabilization of Condensate SpaceTime
by virtual Planck Mass Gravitational Black Holes,
for Gravity, the effective force strength that we see in our experiments
is not just composed of the S4 volume and the Spin(5) Schwinger Source volume,
but is suppressed by the square of the Planck Mass.
The unsuppressed Gravity force strength is the Geometric Part of the force strength.

The Standard Model SU(3) Color Force bosons live in
a SU(3) subalgebra of the SU(4) subalgebra of D4 = Spin(8).
They "see" M4 Physical spacetime as the complex projective plane CP2
so that their part of the Physical Lagrangian is

∫ SU(3) Color Force Gauge Boson Term
CP2 .
an integral over SpaceTime CP2.
The Schwinger Sources for SU(3) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(3) Color Force bosons.
The Color Force Strength is given by
the SpaceTime CP2 volume and the SU(3) Schwinger Source volume.
Note that since the Schwinger Source volume is dressed with the particle/antiparticle
pair cloud, the calculated force strength is
for the characteristic energy level of the Color Force (about 245 MeV).



The Standard Model SU(2) Weak Force bosons live in
a SU(2) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as two 2-spheres S2 x S2
so that their part of the Physical Lagrangian is

∫ SU(2) Weak Force Gauge Boson Term
S2xS2 .
an integral over SpaceTime S2xS2.
The Schwinger Sources for SU(2) bosons are the Complex Bounded Domains and
Shilov Boundaries for SU(2) Weak Force bosons.
However, due to the action of the Higgs mechanism,
for the Weak Force, the effective force strength that we see in our experiments
is not just composed of the S2xS2 volume and the SU(2) Schwinger Source volume,
but is suppressed by the square of the Weak Boson masses.
The unsuppressed Weak Force strength is the Geometric Part of the force strength.

The Standard Model U(1) Electromagnetic Force bosons (photons) live in
a U(1) subalgebra of the U(2) local group of CP2 = SU(3) / U(2)
They "see" M4 Physical spacetime as four 1-sphere circles S1xS1xS1xS1 = T4
(T4 = 4-torus) so that their part of the Physical Lagrangian is

∫ (U(1) Electromagnetism Gauge Boson Term
T4 .
an integral over SpaceTime T4.
The Schwinger Sources for U(1) photons
are the Complex Bounded Domains and Shilov Boundaries for U(1) photons.
The Electromagnetic Force Strength is given by
the SpaceTime T4 volume and the U(1) Schwinger Source volume.



Schwinger Sources as described above are continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

(see Appendix - Details of World-Line String Bohm Quantum Theory

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity becauseTachyons create a cloud of particles/antiparticles.

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That cloud constitutes the Schwinger Source.

Its structure comes from the 24-dim Leech lattice part of the Monster Group which is
2^(1+24) times the double cover of Co1, for a total order of about 10^26.

 (Since a Leech lattice is based on copies of an E8 lattice and since there are 7 distinct E8 integral 
domain lattices there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.

The physical Leech lattice is a superposition of them, effectively adding a factor of 8 to the order.)

The volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale,
so the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.



Force Strength and Boson Mass Calculation

Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the Cl(1,25) E8
model Lagrangian (as the D4xD4 subalgebra of the D8 subalgebra of E8)

∫ GG + SM + Fermion Particle-AntiParticle + Higgs
4-dim M4 .
with the Higgs term coming from integrating over the CP2 Internal Symmetry Space
of M4 x CP2 Kaluza-Klein by the Mayer-Trautman Mechanism

This shows that the Force Strength is made up of two parts:
the relevant spacetime manifold of gauge group global action

and
the relevant symmetric space manifold of gauge group local action.

The 4-dim spacetime Lagrangian GG SM gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally
of the gauge force term of the gauge boson acting locally
for the gauge bosons of each of the four forces:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force

Spin(5) - compact version of antiDeSitter Spin(2,3) subgroup of Conformal Spin(2,4) for
gravity by the MacDowell-Mansouri mechanism.

In the conventional picture,
for each gauge force the gauge boson force term contains the force strength,
which in Feynman's picture is the amplitude to emit a gauge boson,
and can also be thought of as the probability = square of amplitude,
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

The Cl(1,25) E8 model does not put in force strength g ad hoc,
but constructs the integral such that
the force strength emerges naturally from the geometry of each gauge force.



To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen by
that gauge boson, that is, in terms of the symmetric space with global symmetry of the
gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2

the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4

2 - make the gauge boson force term have the volume of the Shilov boundary
corresponding to the symmetric space with local symmetry of the gauge boson.
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5

for Spin(5) Shilov = RP^1xS^4

The result is  (ignoring technicalities for exposition) the geometric factor for force strengths.

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)

S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)

S4 = Spin(5)/Spin(4) for Spin(5)

Each gauge group is the local symmetry of a symmetric space
U(1) for itself

SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)

Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5

Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4

Very roughly, think of the force strength as
integral over global symmetry space of physical (ie Shilov Boundary) volume =
= strength of the force.



That is:
the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff),
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson means
that the highest force strength or probability should be 1
the gravity Volume product is normalized to be 1, and so (approximately):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4

Volume product for electromagnetism = 1/137

There are two further main components of a force strength:
1 - for massive gauge bosons, a suppression by a factor of 1 / M^2

2 - renormalization running (important for color force)

Consider Massive Gauge Bosons:
Gravity as curvature deformation of SpaceTime, with SpaceTime as a condensate of
Planck-Mass Black Holes, must be carried by virtual Planck-mass black holes,
so that the geometric strength of gravity should be reduced by 1/Mp^2

The weak force is carried by weak bosons,
so that the geometric strength of the weak force should be reduced by 1/MW^2
That gives the result (approximate):

gravity strength = G (Newton's G)
color strength = 2/3

weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

Consider Renormalization Running for the Color Force:: That gives the result:
gravity strength = G (Newton's G)

color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)

electromagnetism = 1/137



The use of compact volumes is itself a calculational device,
because it would be more nearly correct,
instead of the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force
to use
the integral over the hyperbolic spacetime global symmetry space
of the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized
to 1, the only thing that matters is ratios,
and the compact volumes (finite and easy to look up in the book by Hua)
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric
objects are themselves also calculational devices,
and
that it would be even more nearly correct to do the calculations with respect to a
discrete generalized hyperdiamond Feynman checkerboard.



Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality, Spin(8) can act on those 8-dimensional half-spinor spaces
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group
that is used to construct 8-dimensional vector spacetime:

the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8

whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.

Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes,
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion.
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2).
2 of them are in the Cartan subalgebra.
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. One graviton takes the electron into 
itself, and the other can only take the first generation electron into the massless electron 
neutrino. Therefore only one graviton should correspond to the mass of the first-
generation electron. 
The graviton number ratio of the down quark to the first-generation electron is therefore 
6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive



leptons to first generation fermions. It is not used in first-generation calculations.

The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions.

The electron and neutrino, or their antiparticles, cannot be combined to produce any of
the massive up or down quarks.

The neutrino, being massless at tree level, does not add anything to the mass formula
for the electron.

Since the electron cannot be related to any other massive Dirac fermion,
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i.
By gluon interactions, i can be taken into j and k, the blue and green down quarks.
By also using weak boson interactions,
it can also be taken into I, J, and K, the red, blue, and green up quarks.
Given the up and down quarks, pions can be formed from quark-antiquark pairs,
and the pions can decay to produce electrons and neutrinos.
Therefore the red down quark (similarly, any down quark)
is related to all parts of S^7 x RP^1,
the compact manifold corresponding to { 1, i, j, k, E, I, J, K }
and therefore a down quark should have
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor
to the electron spinor manifold volume factor is
V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses,
the mass scale is fixed so that the electron mass me = 0.5110 MeV.
Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.
These results when added up give a total mass of first generation fermion particles:

Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.
The other 7 triples involving only 1 and E correspond to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
The symmetry of the 7 tauon triples is the same
as the symmetry of the first generation tree-level-massive fermions,
3 down, quarks, the 3 up quarks, and the electron,
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles.
Therefore the tauon mass is calculated at tree level as 1.877 GeV.
The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.
However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized
from the energy level of 1 GeV at which the mass is 1.88 GeV
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.
If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.
All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
The seven red beauty quark triples correspond to the seven tauon triples,
except that
the beauty quark interacts with 6 Spin(0,5) gravitons
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times
the third generation graviton factor 6/2 = 3,
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV,
which is somewhat higher than the conventional value of 5.0 GeV.
However, the theoretical model calculated value
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and
the theoretical model calculated value
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are similarly determined to also be 129.5155 GeV.
This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model.
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994.
The Low and High Mass States of the Truth Quark have, in my opinion, also been
observed by Fermilab but the Fermilab and CERN establishments disagree.

These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



E8 Physics Calculation Results

Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one 
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of  the 
calculations are tree-level, so more detailed calculations might be even closer to observations.

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04

Fermions as Schwinger Sources have geometry of Complex Bounded Domains 
with Kerr-Newman Black Hole structure size about 10^(-24) cm.

Particle/Force           Tree-Level        Higher-Order
e-neutrino                  0                0 for nu_1
mu-neutrino                 0           9 x 10^(-3) eV for nu_2
tau-neutrino                0          5.4 x 10^(-2) eV for nu_3

electron                0.5110 MeV
down quark               312.8 MeV      charged pion = 139 MeV
up quark                 312.8 MeV       proton = 938.25 MeV
                                      neutron - proton = 1.1 MeV
muon                     104.8 MeV            106.2 MeV
strange quark              625 MeV
charm quark               2090 MeV

tauon                     1.88 GeV
beauty quark              5.63 GeV
truth quark (low state)    130 GeV      (middle state) 174 GeV
                                          (high state) 218 GeV

W+                      80.326 GeV
W-                      80.326 GeV
W0                      98.379 GeV           Z0 = 91.862 GeV

Mplanck            1.217x10^19 GeV 

Higgs VEV (assumed)      252.5 GeV 
Higgs (low state)          126  GeV      (middle state) 182 GeV
                                         (high state) 239 GeV

Gravity Gg (assumed)         1
(Gg)(Mproton^2 / Mplanck^2)                   5 x 10^(-39)
EM fine structure        1/137.03608
Weak Gw                    0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))      1.05 x 10^(-5)
Color Force at 0.245 GeV   0.6286            0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999
The phase angle d13 is taken to be 1 radian.



Appendix - 
Schwinger Source: Monster Size and Mandelbrot Julia Structure 

This Appendix is motivated by discussion with Jonathan Dickau.

Abstract 

Planck Scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm, 
a scale about 10^9 larger thant the Planck Scale. The number of particles in the 
Schwinger Source cloud is determined by the Monster Group Symmetry of 
the Planck Scale Unit Cells of E8 Physics (viXra 1602.0319). Schwinger Sources 
have external structure related to Kerr-Newman Black Holes and Bounded Complex 
Domains whose Bergman Kernels correspond to the Green’s Functions of the 
Schwinger Source. Schwinger Source internal structure is determined by the 
Octonionic Mandelbrot Set corresponding to each Unit Cell and their Julia Sets. 
Julia Sets give the Green’s Function Potential and Field Lines of the Schwinger Source. 
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Schwinger Source Size and the Monster Group

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with... properties ... distributed throughout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order, 
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale 
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Monster Group is of order 
8080 , 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=
2^46 . 3^20 . 5^9 . 7^6 . 11^2 . 13^3 . 17. 19. 23. 29. 31. 41. 47. 59 . 71
or about 8 x 10^53

This chart (from Wikipedia) shows the Monster M and other Sporadic Finite Groups 



The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the Schwinger Source Kerr-Newman Cloud Symmetry s 2^(1+24).Co1 
of order 139511839126336328171520000 = 1.4 x 10^26

Co1 and its subgroups account for 12 of the 19 subgroups of the Monster M. 
Of the remaining 7 subgroups, Th and He are independent of the Co1 related 
subgroups and HN has substantial independent structure. 

Th = Thompson Group. Wikipedia says “... Th ... was ... constructed ... as the 
automorphism group of a certain lattice in the 248-dimensional Lie algebra of E8. 
It does not preserve the Lie bracket of this lattice, but 
does preserve the Lie bracket mod 3, so is a subgroup of the Chevalley group E8(3). 
The subgroup preserving the Lie bracket (over the integers) is a maximal
subgroup of the Thompson group called the Dempwolff group (which unlike the 
Thompson group is a subgroup of the compact Lie group E8) ... 
the Thompson group acts on a vertex operator algebra over the field with 3 elements. 
This vertex operator algebra contains the E8 Lie algebra over F3, 
giving the embedding of Th into E8(3) ...
The Schur multiplier and the outer automorphism group of ... Th ... are both trivial.
Th is a sporadic simple group of order 215 · 310 · 53 · 72 · 13 · 19 · 31
= 90745943887872000 ≈ 9 x 10^16 ...”.

He = Held Group. Wikipedia says “...  The smallest faithful complex representation has 
dimension 51; there are two such representations that are duals of each other.
It centralizes an element of order 7 in the Monster group. ...
the prime 7 plays a special role in the theory of the group ... 
the smallest representation of the Held group over any field is 
the 50 dimensional representation over the field with 7 elements ... 
He ... acts naturally on a vertex operator algebra over the field with 7 elements ...
The outer automorphism group has order 2 and the Schur multiplier is trivial. ...
He is a sporadic simple group of order 210 · 33 · 52 · 73 · 17 
= 4030387200 ≈ 4 x 10^9 ...”.

HN = Harada-Norton Group. Wikipedia says “... The prime 5 plays a special role ... 
it centralizes an element of order 5 in ... the Monster group ...and as a result acts 
naturally on a vertex operator algebra over the field with 5 elements ... it acts on 
a 133 dimensional algebra over F5 with a commutative but nonassociative product ...
Its Schur multiplier is trivial and its outer automorphism group has order 2 ...
HN is a sporadic simple group of order   214 · 36 · 56 · 7 · 11 · 19
= 273030912000000 ≈ 3 × 10^14 ...



HN has an involution whose cenrtralizer is of the form 2.HS.2, where HS is the Higman-
Sims group ... of order   29 · 32 · 53 · 7 · 11 = 44352000 ≈ 4 × 10^7 ...[whose] Schur 
multiplier has order 2 ...[and whose] outer automorphism group has order 2 ...
HS is ... a subgroup of ... the Conway groups Co0, Co2 and Co3 ...”. 

Co1 x Th x He x HN / HS together have order about 4 x 9 x 4 x 10^(18+16+9+7) 
= about 10^52 which is close to the order of M = about 10^54. 

The components of the Monster Group describe the composition of Schwinger Sources: 

Co1 gives the number of particles in the Schwinger Source Kerr-Newman Cloud 
emanating from a Valence particle in a Planck-scale cell of E8 Physics SpaceTime. 

Th gives the 3-fold E8 Triality structure relating 8-dim SpaceTime to 
First-Generation Fermion Particles and AntiParticles.  

He gives the 7-fold algebraically independent Octonion Imaginary E8 Integral Domains 
that make up 7 of the 8 components of Octonion Superposition E8 SpaceTime. 

HN / HS gives the 5-fold symmetry of 120-element Binary Icosahedral E8 McKay Group 
beyond the 24-element Binary Tetrahedral E6 McKay Group at which level 
the Shilov Boundaries of Bounded Complex Domains emerge to describe SpaceTime 
and Force Strengths and Particle Masses.



Mandelbrot Sets 

Peitgen, and Richter in The Beauty of Fractals (1986) say 
“... the Mandelbrot set embodies a principle of the transition from order to chaos more 
general than the Feigenbaum universality. ... Mandelbrot's ingenuity was to look at 
complex numbers ... to follow the process ... on a plane ... The focus has shifted
to the nature of boundaries between different regions. We can think of centers - attractors - 
which compete for influence on the plane: an initial point ... is driven by the process to one 
center or another, or it is on the boundary and cannot decide. 
If the parameter is changed, the regions belonging to the attractors change, and with them 
the boundaries. It can happen that the boundary falls to dust, and this decay is one of the 
most important scenarios. ... Mandelbrot's process is ... x -> x^2 + c ... 

... Charged Mandelbrot set with equipotential and field lines ... 



... Level sets ... in altemating colors for c in M ... Outside of M: equipotential lines ...

... Domains of index (c) = constant ... Indices organize according to Fibonacci sequences. 
Outside of M: equipotential lines ...”. 

The Complex Mandelbrot set is symmetric about the real axis, 
so it has symmetry of the dihedral group of order 2. For details see  
 https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html 
The symmetry group dihedral(2) tor the Mandelbrot set of  f(z) = z2 + c
can be expanded to the Binary Dihedral Group {2,2,2} 
by going from 2-dim Complex Numbers to Quaternions of 4-dim M4 SpaceTime. 
McKay says: “...  D[4] {2,2,4-2}  Generalized quaternion [4-2] ...”. 
D[4] is the D4 Lie algebra Spin(8), the bivector Lie Algebra of the Cl(8) Clifford Algebra 
that by Real Clifford Algebra 8-Periodicity tensor product produces Cl(8)xCl(8) = Cl(16) 
which contains 248-dim E8 as 120-dim D8 + 128-dim half-spinor D8 
and by completing the union of all tensor products of Cl(16) produces an AQFT. 
The corresponding String Theory, with Strings seen as World-Lines of Particles, 
has Planck-scale local lattice structure each cell of which has Monster Group symmetry. 

Here is a Quaternionic Mandelbrot set image by Mikael Hvidtfeldt Christensen:

it is basically a 2-dim Mandelbrot set rotated about the real axis.  
An Octonionic Mandelbrot set would be similar, 
so the Complex Mandelbrot Set gives most of the useful structure.

https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html
https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html


Julia Sets

Points of the Mandelbrot Set represent Julia Sets. 

Characteristics of the Julia Sets and Bifurcations vary with their position on the 
Mandelbrot Set. First consider positions along the Real Axis from -L = -2 to -L = 0.25: 

(images above from Peitgen, Jurgens and Saupe, Chaos and Fractals) 

Lennart Carleson and Theodore W. Gamelin in their book Complex Dynamics say: 
“... Let us see how the Julia set changes shape as c moves along the real axis. 
If we move c to the right of 1/4, it leaves the Mandelbrot set and the Julia set becomes 
totally disconnected. ...the cauliflower set, corresponding to c = 1/4 ...  is a simple
closed Jordan curve ... though it cannot be a quasicircle due to the cusps.
... the Julia set for c = - 3/5 ... is a quasicircle, symmetric with respect to R. 
... at the left edge of the main cardioid we arrive at the point c = - 3/4 ... 
There are two petals at - 1/2, which cycle back and forth. ... 



When we continue to the left of - 3/4, the fixed point bifurcates to an attracting cycle of 
length two, corresponding to the two petals.

This process is called "budding," and the point - 3/4 is the "root" of the bud. ... 
For c = - 1, we have the superattracting cycle 0 -> - 1 -> 0
pictured in Figure 8. The basic shape of the Julia set is preserved as
we cross from c = - 3/5 over c = - 3/4 to c = - 1.
At c = - 5/4 we have a parabolic cycle of petals of order 4, and there is further budding. 
Continuing to decrease c gives a sequence
c0 > c1 > c2 > ... of parameter values corresponding to parabolic cycles of order In the 
complementary intervals, has attracting cycles of order This behavior is known as the 
period doubling of Feigenbaum, and c n -> c oo = - 1.401. 
In the interval [ - 2, c oo ] periods of many different orders occur ...”. 

Here, near their locations on the Mandlebrot Set, are some Julia Sets useful in 
describing Schwinger Source Geometry: c = -2 ,  c = -1,  c = i ,  c = 0 ,  c = -i : 

( image from Mandelbrot and Julia by Dany Shaanan and by Peitgen, Jurgens, and Saupe )



Schwinger Source Structure and Julia Sets

Planck scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm. 
What is the structure of the cloud in the 10^9 Planck units between those scales ? 

My conjecture is that it may be Fractal Julia Set structure. 

Mark McClure on the Math Stack Exchange 30 May 2013 said: 
“... Julia sets of rational functions can be computed using an inverse iteration technique 
that shows them to be something close to self-similar. This helps explain the extreme 
regularity displayed when zooming into most Julia sets. For example, here we zoom in 
to the Julia set for f(z) = z^2 - 1 increasing the magnification by a factor of the Golden 
ratio with each step. ... 

...”.
The first three images are at steps 0, 1, and 2. The fourth image is at step 41. 
Since 1.6^41 = 2.3 x 10^8, the same similarity exists all the way down 
from Schwinger Source scale 10^(-24) cm to the Planck scale 10^(-33) cm. 

How would such a Julia Set emerge from a single Fundamental Fermion Particle ? 

At the Planck-scale E8 Lattice level each Fundametal Fermion Particle 
is represented by an Octonion Basis Element 

1 - Neutrino
i - Red Down Quark

j - Green Down Quark
k - Blue Down Quark

E - Electron
I - Red Up Quark

J - Green Up Quark
K - Blue Up Quark



If the Red Down Quark represented by i is at the origin of Planck-scale E8 
SpaceTime then a Virtual Cloud of Particles will form around it. 
Let z be the Octonion representing the first Particle to appear in the Virtual Cloud. 
Then form the Octonion Product z^2 and add to it the Octonion i of the Red Down Quark 
and let that z^2 + i represent the second particle to appear in the Virtual Cloud. Then 
iterate the process many times. Peitgen and Richter in Beauty of Fractals say “... for the 
process x -> x^2 + c ... c = i ... Figure 12 shows the example c = i ... 

... Such dendrites have no interior, there is no attractor other than the one at infinity. 
The Julia set is now just the boundary of a single domain of attraction and contains 
those points that do not go to that attractor ...”. 

Note that the Beauty of Fractals material assumes 2-dim Complex Numbers  
whereas realistic physics requires 4-dim Quaternions for M4 Physical SpaceTime 
and 8-dim Octonions for Inflationary Era E8 Physics.



4-dim Quaternions are needed for j - Green Down Quark and k - Blue Down Quark
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Julia Set 
for Imaginary Quaternion basis elements { i , j , k } with a cross-section in the XY plane 
in which the "dendrite" Complex Julia Set is visible:

8-dim Octonions are needed for E - Electron and  
I - Red Up Quark and J - Green Up Quark and K - Blue Up Quark

Octonionic images would be similar to the Quaternionic with rotation about the real axis, 
so the Complex Julia Sets give most of the useful structure. 
In the Octonion Julia Set, the 7+7 imaginaries +/- i , +/- j , +/-k , +/-E , +/- I , +/- J , +/- K 
are all located on the unit 7-sphere S7 centered on the origin c = 0 . 
Julia Sets for all points on that S7 are of the same type - dendrite - as for i and -i. 

Geoffrey Dixon (see Division Algebras, Lattices, Physics, Windmill Tilting, section 4.1) 
has defined an X-Product for the unit Octonions on a 7-sphere S7 : 
“... Let A, B, X be Octonions, with X a unit Octonion ... 
Define  A ox B = (AX)(X*B) = (A(BX)X* = X((X*A)B) the X-product of A and B. 
Because of the nonassociativity of O, A ox B =/= AB in general. 
But remarkabley, for fixed X, the algebra Ox (O endowed with the X-product) is 
isomorphic to O itself. Modulo sign change each X gives rise to a distinct copy of O ...”. 
 

What about 1 - Neutrino and -1 Anti-Neutrino ? 

The 1 and -1 of the Neutrino and Anti-Neutrino do not represent the 1 and -1 on 
the real axis of the Mandelbrot Set. They represent the 1 and -1 on the Julia Set S7 
defined by the Dixon X-Products of the 7 imaginary basis elements {i,j,k,E,I,J,K}. 

What about Standard Model Spin 1 Gauge Bosons ? 

They can be represented as antisymmetric pairs of representative Fermions 
and therefore as points on the Julia Set S7 defined by the Dixon X-Products. 



 What about the Higgs Spin 0 Scalar ? 

Higgs can be represented by the Julia Set of the point c = 0 on the Mandelbrot real axis. 

What about the Conformal Spin(2,4) = SU(2,2) Graviphoton Spin 1 Bosons ? 

The Conformal Bosons of Gravity and Dark Energy can be represented by 
the Julia Set of the point c = -1 on the Mandelbrot real axis. 
Peitgen and Richter in Beauty of Fractals say
“... The Inverse Iteration Method (IIM) ... should give a good picture of [the Julia Set] ... 
if ... it is uniformly distributed over [the Julia Set] ... Figure 26 ... show[s] ...[a] Julia Set 
from the quadratic family ... x^2 + c ...[ and c = -1 ] ... 

... the tips of [the Julia Set] are visited most frequently, while the branch points seem to 
be avoided most often. Nevertheless ... the non uniformity has little effect on Fig.26 ...”. 
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Quaternion Julis Set 
for c = -1 with a cross-section in the XY plane. in which the corresponding Complex 
"San Marco fractal" is visible: 



What about the Bohm Quantum Potential Spin 2 Bosons ? 

The Bohm Quantum Potential Spin 2 Bosons can be repreented by 
the Julia Set of the point c = -2 on the Mandelbrot real axis.  

Peitgen and Richter in Beauty of Fractals say “... Equipotential and field lines for the 
Julia set of x -> x^2 + c , c = -2 ... 

... a binary decomposition ...

...”.  
Peitgen, Jurgens, and Saupe in Chaos and Fractals say 
“... Encirclements for ... c = -2 ...

... for c = -2 ... the Julia set is a single connected set ...”. 



According to usefuljs.net web page on Juia Sets and The Mandelbrot Set:
“... Why is ... J( z^2 - 2 ) a straight line? 
It's easier to understand if we imagine the inverse iteration: start with a circle of radius 2 
and then repeatedly apply the iteration function: z → √(z - c) ... c = -2 ...
Each iteration, we shift all points of the circle left by 2 (which discards half of the points). 
We then take the square root which has three effects: 
values whose magnitude is > 1 contract, 
values whose magnitude is < 1 expand 
and the square root creates a mirror image since each number has two square roots. 
The result is two teardrops that are pinched at the origin. 
Repeat and you double the pinched teardrops each iteration while making them smaller. 
At infinity, the repeated pinching has made the tear drops infinitesimally small, 
leaving a straight line segment. ...
The Julia set of z^2 - 2 after 1, 2, 3, 4, 20 and 10000 iterations ...

...”.



Julia Sets of Schwinger Sources and Green’s Functions

The Schwinger Source Particles that we deal with experimentally 
are Kerr-Newman Cloud Shilov Boundaries of Bounded Complex Domains 
that have symmetry from the 24-dim Leech lattice part of the Monster Group 
and have volume about 10^27 Planck Volumes and size about 10^(-24) cm. 

The Bounded Complex Domain structure of each Schwinger Source 
gives it (through Bergman Kernel) a Green’s Function for its force interactions. 
The Green’s Function is manifested in the interior of the Schwinger Source Cloud 
by Julia Set organization of the component small particles in the Cloud. 

Each cell of the Planck-scale local lattice has a Mandelbrot structure that contains 
potential Julia Sets. When a Valence Particle manifests itself at a cell of the Planck-
scale local lattice it uses a Julia set with matching Green’s Function.  

M. F. Barnsley, J. S. Geronimo, and A. N. Harrington say
in Geometrical and Electrical Properties of Some Julia Sets (Georgia Tech August 1982)
“... electrical properties of Julia sets of an arbitrary potential ... are developed 
with the aid of the Bottcher equation and Green’s star domains ... 
We use Julia sets for T(z) = ( z - L  )^2 as examples and relate the electrical properties 
to the geometry of the Julia set ...”.

Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say 
“... points for which the iteration escapes ... is called the escape set ... The iteration for 
all other initial values remains in a bounded region forever ... the .... prisoner set ... 
the boundary ... between the basins of attraction ... is ... the Julia set ... 
Encirclement of the Prisoner Set ...[ by ] iteration ...[ of ] approximation ... shad[ing] the 
encirclements ... using alternating black and white sets ... for c = -2 ... c = -1 ... c = i ... 



... Think of the prisoner set as a piece of metal charged with electrons ... produc[ing] 
an electrostatic field in the surrounding space ...[ which has ] field lines ... 
an electrostatic field ... is conservative ... there is ... a potential function ...  
equipotential surfaces ... on which the potential is constant ... are perpendicular 
everywhere to the direction of the electrostatic field ... the intensity of the field is 
inversely proportional to the distance between equipotential surfaces ... 
Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the 
potential of the unit disk and the potential of any connected prisoner set ... 

... Equipotential and field lines for c = -1 . 
The angles of the field lines are given in multiples of 2 pi ... 

Binary decomposition for c = -1 ...[ and ] c = i ...

... potential ... level sets capture ... the magnitude of the iterates ... 
Now ... turn to the binary decomposition of these level sets ... 
There are  2^n stage-n cells in a level set ... 
Binary decomposition allows us to approximate arbitrary field lines of the potential. 
the labelling of these cells converges to the binary expansion of the angles of the field 
lines passing through the cells ... Only in the limit ... do field lines become ... straight ... 
from the point of view of field line dynamics ... the dynamics of z -> z^2 + c , c =/= 0, 
acts like angle doubling, just as for c = 0 ...”. 



Tomoki Kawahira of the math department of Tokyo Institute of Technology says 
“...The black and white pictures below show ... Potential functions (Green functions) ... 
defined outside the (filled) Julia sets ... 

...”.
Here are the corresponding Field Lines from 2008 YouTube of ImpoliteFruit for 
Julia fractal, X axis (Distance and field lines) and 

Julia fractal, Y axis (Distance and field lines):



Appendix - E8 Physics and 256 Cellular Automata

 Raymond Aschheim (email May 2015) said:
“... An elementary CA is defined by the next value (either 0 or 1) for a cell,
depending on its ... value, and the ... value of it[s] left and of it[s] right neighbor cell
(it is one dimensional, and involve only the first neighbors, and the cell itself) ... So the
next value depends [on] 3 bits ... eight possible combination of three bits, and for
each ... combination... the next value is either zero or one. So the[re] are 256 ... CAs ...”.

Since due to Real Clifford 8-periodicity any Real Clifford Algebra Cl(8N)) can
be seen as tthe tensor product of N copies of Cl(8), any Real Clifford Algebra has
fundamental structure of Cl(8) = Cl(1,7) = 16x16 real matrix algebra
so Cellular Automata correspondence with Cl(8) means
that any Real Clifford Algebra can be described by Cellular Automata.
Therefore Clifford Algebra E8 physics can also be seen in terms of Cellular Automata.

Each initial state for a CA rule for 1-dim nearest neighbor automata is a triple
* * * in which each of the 3 * (left, middle, right) can be either 0 or 1.
Each CA rule gives one of 2 outcomes 0 or 1 for each of the 8 states

1 1 1    0 1 1    0 0 1    0 0 0
            1 0 1    0 1 0
            1 1 0    1 0 0

so there are 2^8 = 256 possible CA rules.
The 8 states correspond to the 8 vectors of the Clifford Algebra Cl(8)

The CA rule that gives 0 for all 8 states corresponds to the 1 scalar 0-vector of Cl(8)
There are 8 CA rules that give 1 for one of the 8 states and 0 for the other 7
and they correspond to the 8 vectors of Cl(8)
There are 28 CA rules that give 1 for 2 of the 8 states and 0 for the other 6
and they correspond to the 28 bivectors of Cl(8)
There are 56 CA rules that give 1 for 3 of the 8 states and 0 for the other 5
and they correspond to the 56 3-vectors of Cl(8)
There are 70 CA rules that give 1 for 4 of the 8 states and 0 for the other 4
and they correspond to the 70 4-vectors of Cl(8)
There are 56 CA rules that give 1 for 5 of the 8 states and 0 for the other 3
and they correspond to the 56 5-vectors of Cl(8)
There are 28 CA rules that give 1 for 6 of the 8 states and 0 for the other 2
and they correspond to the 28 6-vectors of Cl(8)
There are 8 CA rules that give 1 for 7 of the 8 states and 0 for the other 1
and they correspond to the 8 7-vectors of Cl(8)
There is 1 CA rule that gives 1 for all 8 states
and it corresponds to the 1 pseudo-scalar 8-vector of Cl(8)



256 Cellular Automata
1 8 28 56 70 56 28 8 1

( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )











the 16 terms in the Cl(8) primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - 
e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

correspond to 16 of the 256 Cellular Automata 











Appendix - Conformal Penrose Tiling, E6, and E8 Physics

Abstract

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 
E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling 
such as described by Maria Ramirez-Solano in arXiv 1303.2000. 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling
The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling and that the Conformal Group is the symmetry 
group of the Hydrogen Atom.
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O. P. Shcherbak in Uspekhi Mat. Nauk 43:3 (1988) 125-160 said: “... 

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 
the Ammann pattern is a quasicrystal tiling in its own right, since the Ammann lines/
planes/hyperplanes divide up space into a finite number of polytopes arranged 
quasiperiodically in a crystallographically forbidden pattern ...
While a Penrose-like tiling has the simplifying property that all the edge lengths of all the 
tiles are the same, an Ammann pattern (regarded as a tiling) has the simplifying 
property that ... all the codimension-one tile "faces" join up to form infinite unbroken 
codimension-one affine spaces ... the Ammann pattern with orientational symmetry G is 
in many ways the simplest type of quasicrystal with orientational symmetry G. In 
particular, as far as we are aware, the Ammann pattern is the only type of quasicrystal 
(with orientational order G) that can be explicitly described by a closed-form analytic 
expression. The same is true for its diffraction pattern ... 



quasicrystalline order with orientational symmetry G ... may be built up from (or 
decomposed into) 1D quasiperiodic constituents ... all of the different Ammann patterns 
(regardless of their symmetry or dimension) are described by essentially the same 
formula, so that the higher-dimension or higher-symmetry cases are no more 
complicated than the original one ... 

...
the original Penrose tiling [ Penrose STAR ] ... in 2D, with 10-fold symmetry ... 
[ corresponds to ] 
the non-crystallographic root system I^5_2 [ designated as H2 by Shcherbak ] which is 
paired with the crystallographic root system A4 ...[has ] field extension ... Q(sqrt(5)) 
...
a Penrose tiling [ can ] ... be obtained by dualizing an Ammann (penta-)grid ... 
Consider an Ammann pattern in which the Ammann planes are arrayed along the J 
different directions ... These planes slice up d-dimensional Euclidean space into open d-
dimensional regions (“cells"). To each cell, we assign a set of J integer coordinates ... 



the cell lies between the hyperplanes labelled nj and nj + 1 ... The dualization procedure 
maps each cell in the Ammann pattern to a vertex in the corresponding Penrose tiling ... 

...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08220 said “... 
The Penrose tiles also have [an]... important feature:
the two tiles can each be decorated with a certain pattern of line segments that join
together in a perfect Penrose tiling to form five infinite sets of parallel lines oriented 
along the five edges of a pentagon. The lines are spaced according to a 1D 
quasiperiodic sequence of long and short intervals called a "Fibonacci quasilattice" ... 
The five sets of 1D quasilattices collectively form an Ammann pattern 
...
a Penrose-like tiling should be regarded as the dual of a more fundamental object: 
an Ammann pattern; 
and this Ammann pattern, in turn, can be derived from the relationship between two 
naturally-paired irreducible reflection groups (which we call a "Coxeter pair") 
...
Our focus in this paper is the analysis of the 1D quasilattices that serve as the building
blocks for the Ammann patterns in higher dimensions ... 
Although our ultimate purpose is higher-dimensional quasicrystal tilings ... 
the 1D quasilattices studied here are important objects in their own right 
... 



"1D quasilattices of degree two" or "quadratic 1D quasilattices". These are 1D
quasiperiodic lattices constructed from just two intervals or “tiles” (call them L and S,
for "long" and "short"), with just two different separations between successive L’s, 
and just two different separations between successive S’s 
(the simplest possibility compatible with quasiperiodicity) ... 
... 
In a generic (non-singular) self-similar quasilattice, 
the line ... does not intersect any of the points in the lattice ...
...
we identify the subset of quadratic 1D quasilattices that are not only self-similar under 
some 2 x 2 transformation T , but are exactly s-fold self-same; 
that is, T^s maps the quasilattice xn to a new quasilattice x’n that is not merely locally-
isomorphic, but actually identical to the original quasilattice (up to an overall rescaling) 
... 
for ... the special quasi-lattice ... where the scaling factor is the “golden ratio” ... 

... which is the relevant case for ... systems with 5-fold or 10-fold [H2] order in 2D, 
some systems with icosahedral (H3) order in 3D, 
and systems with with “hyper-icosahedral” (H4) order in 4D ... 
we count the number of irreducible s-cycles ... 

... the sequences of numbers ... appear as entries in the Online Encyclopedia 



of Integer Sequences (OEIS) ... 
The first column is OEIS sequence A000045 ("Fibonacci numbers"); 
the second column is A006206 ("Number of aperiodic binary necklaces of length n 
with no subsequence 00, excluding the necklace "0") 
...

...”.

Latham Boyle and Paul J. Steinhardt in arXiv 1608.08215 said “... 

a Coxeter pair ... a non-crystallographic reflection group ( of lower rank ) 
has a natural crystallographic partner ( of higher rank ) ... 

The H4 ( 4D hyper-icosahedral ) tiling

Here the relevant Coxeter pair is ... { H4 , E8 }. The E8 root system has 240 roots:
all 128 vectors of the form (1=2)( +/-1 , +/-1 , +/-1 , +/-1 ,  +/-1 , +/-1 , +/-1 , +/-1 ) 
( with an even number of minus signs ),
along with all 112 vectors of the form ( +/-1 , +/-1 , 0 , 0 ,  0 , 0 , 0 , 0 ) 
( including all sign combinations and permutations of the coordinates ) ...
the 240 E8 roots project ...  to yield two copies of the 120 H4 roots 
( an inner copy and an outer copy that is longer by [ the Golden Ratio  ] ) ...
the minimal star ... is a 120-pointed star pointing towards the vertices of the 600-cell ...
the unique reflection quasilattice corresponding to H4 is the H4 root quasilattice 
(i.e. the set of all integer linear combinations of the H4 roots) ...
there is a unique 4D space group corresponding to (the unique irreducible non-
crystallographic roots system) H4  

[ The Coxeter group of H4 is of order 14,400 and contains 60 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups  ] 



...
The H3 ( 3D icosahedral ) tilings ... 

Here the relevant Coxeter pair is ... { H3 , D6 }. The D6 root system has 60 roots: 
all vectors obtained from ( +/-1 , +/-1 , 0 , 0 , 0 , 0 } by allowing all combinations of signs 
and all permutations of the coordinates ... the 60 D6 roots project to two copies of 
the 30 H3 roots ( an inner copy and an outer copy that is longer by [ the Golden Ratio ] 
... the 12 faces of the 6-cube in 6D ... are project[ed] ... to  ... the 12 vertices of 
the icosahedron in 3D 
...

[ The Coxeter group of H3 is of order 120 and contains 15 reflections, 
according to James E. Humphreys in his book Reflection Groups and Coxeter Groups ]
...
the minimal star ... is a 12-pointed star pointing towards the vertices of the icosahedron 
...
[the] Ammann pattern and Penrose tiling with [ Golden Ratio (1/2)( 1 +/- sqrt(5)) ] 
scaling ... is precisely the icosahedral tiling found by Socolar and Steinhardt in [ 1986 ] 
...

The I_2^5 [ H2 ] ( 2D 10-fold ) tiling 

Here the relevant Coxeter pair is ... { I_2^5 [H2] , A4 }. The A4 root system has 20 roots: 
all vectors obtained from ( +1 , -1 , 0 , 0 } by allowing all permutations of the 
coordinates ... 

the underlying star ... points to the 5 vertices of a regular pentagon 
...
this case ... precisely recovers the original 10-fold Penrose tiling, 
with its standard Ammann decoration and inflation rule ...”.



E8 Root Vectors and E6 in Conformal Penrose Tiling 

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 

E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling. 
Mapping of the 240 E8 Root Vectors to the 72 E6 Root Vectors 

is 4 to 1 for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and 2 to 1 for 24 +  24 of E8 to 12 + 12 of E6



In arXiv 1303.2000 Maria Ramirez-Solano said: 
“...   The conformally regular pentagonal tiling of the plane ... The goal is to describe this 
tiling as a conformal substitution tiling, i.e. a tiling generated by a substitution rule with 
complex scaling factor  >  1 and a finite number of prototiles, where each prototile is 
substituted with ”extended-conformal” copies of the prototiles ... 

... We can construct a tiling ... where the tiles are ... conformally regular pentagons, and 
the tiling looks like ....

... The article ”A regular pentagonal tiling of the plane” by Philip L. Bowers and
Kenneth Stephenson in [22] gives a construction of this tiling using the theory of
circle packings on the above combinatorics. They use circle packings to impose a
natural geometry on the above combinatorics ...”.  



The central part of the tiling has 5 pentagonal sectors

Each of the 5 pentagonal sectors of the tiling contains a 2-dim projected version 
of the 8-dim E8 Root Vector structure of E8 Physics corresponding to the Complex E6 
subalgebra of Octonionic E8. The outer boundary of each sector is not a straight line but 
is curved with Conformal Symmetry and pentagonal sectors further out are conformally 
curved rather than straight-line pentagons. 

Each pentagonal sector represents the Complex part of Octonionic E8 Physics 
whose 240 E8 Root Vectors project to the 72 Root Vectors of E6 subalgebra of E8 
which 72 E6 Root Vectors have the following physical interpretation 

as shown in the following image of one of the pentagonal sectors: 



The 240 E8 Root Vectors correspond to the 72 E6 Root vectors 
by a 4 to 1 map for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and a 2 to 1 map for 24 +  24 of E8 to 12 + 12 of E6

Here are more details of the E8 Root Vector Physical interpretations: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb=blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark,
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum 



Connectors

In addition to the 72 E6 Root Vector tiles within a Pentagonal Sector 
there are 3 sets of 8 tiles (purple) that connect that Pentagonal Sector 
with an adjoining Pentagonal Sector. Those 3x8 = 24 tiles represent 
the Root Vectors of a D4 = Spin(8) Lie Group of rotations in the 8-dim space 
of the E8 Lattice that is projected into the plane of the Conformal Penrose Tiling, 
which give the directions of connections of the projected 240-vertex E8 Polytope 
with adjoining Polytopes of the E8 Lattice. 



Each of the 3 vertices of the Pentagonal Sector is associated with  
28 of the 72 E6 Root Vectors and 8 of the 24 Pentagonal Sector Connectors 

 in a Pentagonal Sector Vertex Configuration. 



Collared Tiles and Dynamical Systems

In arXiv 1303.2000 Maria Ramirez-Solano said:
“... A group action  is a triple (X,G, P ) composed of a topological space X , an Abelian
group G , and an action map  P : X Å~ G → X  defined by Pg  : X → X , 
which is a homeomorphism for every g ∈ G , 
and P0  = id  and Pg ◦ h  = g+h  for every g, h ∈ G .
A dynamical system  is a group action ((X, d ),G, P ), where (X, d ) is a compact
metric space called the phase space, and the group action P  is continuous. For short
we write (X,G ) instead of ((X, d ),G, P ). The study of the topological properties of
dynamical systems is called topological dynamics, and the study of the statistical
properties of dynamical systems is called ergodic theory. ...
The orbit set of a tiling T  is defined by

O (T  ) := {T  + x | x ∈ R2},
 where T  + x  := {t +x | t ∈ T } . The group R2  acts on the orbit set O (T  ) of a tiling T  by  
translation, for if T’  is in the orbit set, then so is T’  + x  for all x ∈ R2 .
The orbit set O (T  ) is equipped with a metric d  : O (T  ) x O (T  ) →  [0,∞ [ defined by
d (T, T ′ ) < 1/r  if there is x, x′ ∈ B1/r (0) such that (T − x )∩Br  (0) = (T’ − x’ )∩Br (0)
i.e. if they agree on a ball of radius r  centered at the origin up to a small wiggle ... 
The continuous hull WT  of a tiling T  is defined as 

the completion of the metric space (O (T  ), d ) 
...
The same definition of d  extends to WT  , and (WT , d ) is a metric space. The group
R2  acts also on the hull by translation, for if T’ is in WT  then so is T’ + x  for any
x ∈ R2 . ... A patch P  is a finite subset of a tiling T  . A tiling satisfies the
finite local complexity (FLC)  if for any r >  0 there are finitely many patches of
diameter less than r  up to a group of motion G , usually translation. The finite
local complexity (FLC) is also called finite pattern condition ... if a tiling T  satisfies the 
FLC condition then the metric space (WT , d ) is compact.
Hence, if a tiling T  satisfies the FLC condition, then (WT ,R2 ) is a topological
dynamical system. The action  P : WT  x R2 →  WT  given by Px (T’ ) := T’  + x  is
continuous by definition of the metric. ...”. 

In arXiv 1304.2652 Maria Ramirez-Solano said:
“...  For an aperiodic FLC Euclidean substitution tiling of the plane, there is a recipe for 
writing its continuous hull as an inverse limit ...
In [ arXiv 1303.5676 ] we constructed a compact topological space for the combinatorics 
of ”A regular pentagonal tiling of the plane”, which we call the continuous hull. 
We also constructed a substitution map on the space which turns out to be a 
homeomorphism, and so the pair given by the continuous hull and the substitution map 
yields a dynamical system. In this paper we show how we can write this dynamical 
system as another dynamical system given by an inverse limit and a right shift map ... 
If we can label the tiles of a tiling not only by their own type but by the pattern of their 
nearest neighbors, then we call such labels collared tiles ...



 ...”.

The Pentagonal Sector Vertex Configurations are Collared Tiles: 



Outer Automorphisms
Triality, Connectors, and Bohm Quantum Potential

Raymond Ascheim asked 
about physical interpretation of the remaining Tiles in a Pentagonal Sector

My view is that they are analogous to the Triality of D4 = Spin(8), 
that is, that they represent Outer Automorphisms of the E8 Physics Structure: 

The yellow Tiles are in 3-fold configurations and are directly related to Triality 
such as 
the central 3 Tiles representing Triality among the 3 Pentagonal Sector Configurations. 

The magenta Tiles represent 
isomorphisms of pairs of Pentagonal Sector Configurations 
and Connectors to pairs in adjoining Pentagonal Sectors. 

The 15+9 = 24 cyan Tiles represent the Bohm Quantum Potential in this way: 
Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.
In my view, the 24x24 states are represented by the 24 cyan tiles 
as an Outer Automorphism - type symmetry of an E8 Physics String Theory based on 
Strings being physically interpreted as World-Lines of Particles - 
see viXra 1602.0319 especially page 229 and following pages - 
and the 24x24 traceless symmetric spin-2 particle that Polchinski calls “graviton” 
is in reality the carrier of the Bohm Quantum Potential. 



Here are some more details of how the Bohm Quantum Potential works: 

In each Pentagonal Sector of the Conformal Penrose Tiling, 
the 72 dark gray E6 Root Vector tiles contain the projection of all 240 E8 Root Vectors 
(48 tiles get 4x48 = 192 E8 Root Vectors and 24 tiles get 2x24 = 48 E8 Root Vectors) 

and the 24 cyan tiles represent the 24 dimensions of the Little Group subgroup of the 
Lorentz group of 26-dim Bosonic String Theory with Strings interpreted as World-Lines 
of the Particles of E8 Physics. Joe Polchinski in “String Theory, Volume 1, An 
Introduction to the Bosonic String” said: “... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...” 
with dilaton being 24x24 trace and graviton being 24x24 traceless symmetric matrices. 
My physical interpretation differs from Polchinski’s, as I see 
the 24 x 24 traceless symmetric matrices as the carrier of Bohm Quantum Potential. 

“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

The Bohm Quantum Potential connects physical E8 Physics configurations 



with each other using Resonance. Resonance is discussed by Carver Mead in 
“Collective Electrodynamics“ ( MIT 2000 ):
"... we can build ... a resonator from ... electric dipole ... configuration[s] ...
[ such as Tubulin Dimers ] Any ... configuration ... couples to any other
on its light cone, whether past or future. ... The total phase accumulation in a ...
configuration ... is the sum of that due to its own current, and that due to currents in
other ... configurations ... far away ...
The energy in a single resonator alternates between the kinetic energy of the electrons
(inductance), and the potential energy of the electrons (capacitance). With the two
resonators coupled, the energy shifts back and forth between the two resonators in
such a way that the total energy is constant ... The conservation of energy holds despite
an arbitrary separation between the resonators ... Instead of scaling linearly with the
number of charges that take part in the motion, the momentum of a collective system
scales as the square of the number of charges! ... it is clear that collective quantum 
systems do not have a classical correspondence limit. ...”.

The Bohm Quantum Potential interacts between two Pentagonal Sectors by 
24 Bohm Carrier Tiles of one Pentagonal Sector carrying E8 Configuration Information 
and comparing it with 
24 Bohm Carrier Tiles of the Other Sector carrying E8 Configuration Information. 
If the resulting 24 x 24 Matrix shows that the two E8 Configurations are similar, 
then a Bohm Quantum Potential Resonant Connection is established. 

The Bohm Quantum Potential 24x24 Matrix is traceless because Configuration 
Resonance is sensitive to similarity rather than dilation scale 
and is symmetric because Configuration Resonance is symmetric between Sectors. 



Hydrogen Atom 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling  

The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling 

and that the Conformal Group is the symmetry group of the Hydrogen Atom.



Appendix - Tetrahedra and E8 Physics 

The simplest polyhedron in 3-dim Flat Space is the Tetrahedron.
You can combine Tetrahedra in 3-dim Flat Space but to avoid gaps in the combined 
structure you must curve 3-dim Space and effectively go to 4-dim Space 
to build 600-cell {3,3,5} polytopes two of which can be combined 
to produce the 240-polytope that leads to the 8-dim Gossett polytope of the E8 Lie 
Algebra of Cl(16)-E8 Physics whose AQFT therefore corresponds to a 4D Feynman 
Checkerboard Quantum Theory constructed with Tetrahedra-based structures.

If you do not curve the 3-dim space, there are two possibly useful structures:

Tetrahedral Clusters whose Periodicity corresponds to that of Real Clifford Algebras
giving a correspondence with the AQFT of Cl(16)-E8 Physics

QuasiCrystals and their Approximants whose phason disorder seems to be a measure
of an information deficit, and failure of equivalence, with respect to Cl(16)-E8 Physics.

The Wikipedia entry on the 600-cell says:
“... the 600-cell ... is the convex regular polytope ... ]{3,3,5}. Its boundary is composed
of 600 tetrahedral cells with 20 meeting at each vertex ... they form 1200 triangular
faces, 720 edges, and 120 vertices. The edges form 72 flat regular decagons. Each
vertex of the 600-cell is a vertex of six such decagons. ... Its vertex figure is an
icosahedron ... It has a dihedral angle of 164.48 degrees. ... 
Each cell touches, in some manner, 56 other cells.
[ 4+1 = 5 ] One cell contacts each of the four faces;

[
2x6 +5 = 17 ] two cells contact each of the six edges, but not a face;

[

10x4 +17 = 57 ] and ten cells contact each of the four vertices, but not a face or edge.

[ ] ...
This image shows the 600-cell in cell-first perspective projection into 3D. ...



... The nearest cell to the 4d viewpoint is rendered in solid color,
lying at the center of the projection image.
The cells surrounding it (sharing at least 1 vertex) are rendered in transparent yellow.

[ They are a 57G Maximal Contact Grouping ]
The remaining cells are rendered in edge-outline.
Cells facing away from the 4D viewpoint have been culled for clarity. ...”.

Sections of 600-cell
Sadoc and Mosseri in their book “Geometrical Frustration” (Cambridge 1999, 2006), say: “...



...

... Another ... description consists of fixing a polytope cell center at the north pole ...

...”. 

At the north pole and its antipodal south pole are 
Maximal Contact Groupings ( 57G ) with 4+4+6+12 = 26 vertices. 







The 57G - 600-cell - 240 E8 construction with tetrahedra requires
the initial flat 3-dim space to be curved

What happens if you require the 3-dim space to remain flat ?
If you construct with (exactly regular) tetrahedra in 3-dim space that remains flat that is
like making a tetrahedral dense packing of flat 3-dim space.
The densest such packing now known is described by Chen, Engel, and Glotzer in
arXiv 1001.0586 :
“... We present the densest known packing of regular tetrahedra with density Phi =
4000 / 4671 = 0.856347 ...

... The dimer structures are remarkable in the relative simplicity of the 4-tetrahedron
unit cell as compared to the 82-tetrahedron unit cell of the quasicrystal approximant,
whose density is only slightly less than that of the densest dimer packing.
The dodecagonal quasicrystal is the only ordered phase observed to form from
random initial configurations of large collections of tetrahedra at moderate densities.
It is thus interesting to note that for some certain values of N, when the small systems
do not form the dimer lattice packing, they instead prefer clusters (motifs) present in
the quasicrystal and its approximant, predominantly pentagonal dipyramids. This
suggests that the two types of packings - the dimer crystal and the quasicrystal/
approximant - may compete, raising interesting questions about
the relative stability of the two very different structures at finite pressure. ...”.



If you regard a Tetrahedron as a pair of Binary Dipoles

then the Chen - Engel - Glotzer high ( 0.85+) density configurations have 
the same 8-periodicity property as the Real Clifford Algebras:

The Binary Pair of one Tetrahedron corresponds to the Cl(2) Real Clifford Algebra,
isomorphic to the Quaternions, with graded strucure 1+2+1.
The 4 Binary Pairs of 4 Tetrahedra (2 Dimers) correspond to Cl(2x4) = Cl(8).

The Large N Limit of 4N Tetra Clusters =
= Completion of Union of All 4N Tetra Clusters would correspond to

the same generalized Hyperfinite II1 von Neumann factor of Cl(16)-E8 Physics
that gives a natural Algebraic Quantum Field Theory structure.



Geometrically E8 = Cl(16) half-spinors + Cl(16) BiVectors 

represents Cl(8) Clifford Algebra Vectors and Half-Spinors

represents Cl(16) Vectors

represents Cl(16) half-spinors



What about the QuasiCrystal / approximant in flat 3-dim space ?

Haji-Akbari1, Engel, Keys, Zheng, Petschek, Palffy-Muhoray, and Glotzer in arXiv
1012.5138 say: “... a fluid of hard tetrahedra undergoes a first-order phase transition to
a dodecagonal quasicrystal,
which can be compressed to a packing fraction of φ = 0.8324. By compressing a
crystalline approximant of the quasicrystal, the highest packing fraction we obtain is φ
= 0.8503.
...
To obtain dense packings of hard regular tetrahedra, we carry out Monte-Carlo
(MC) simulations ... of a small system with 512 tetrahedra and a large system with
4096 tetrahedra. ... The large system undergoes a first order transition on
compression of the fluid phase and forms a quasicrystal. ...

... the quasicrystal consists of a periodic stack of corrugated layers ... Recurring motifs
are rings of twelve tetrahedra that are stacked periodically to form “logs”...

... Perfect quasicrystals are aperiodic while extending to infinity; they therefore cannot
be realized in experiments or simulations, which are, by necessity, finite. ...
Quasicrystal approximants are periodic crystals with local tiling structure
identical to that in the quasicrystal. Since they are closely related, and they are
often observed in experiments, we consider them as candidates for dense packings.



The dodecagonal approximant with the smallest unit cell (space group ) has 82
tetrahedra ...

... At each vertex we see the logs of twelve-member rings (shown in red) capped by
single PDs (green). The logs pack well into squares and triangles with additional,
intermediary tetrahedra (blue). The vertex configuration of the tiling is ...

...”.

The QuasiCrystal approximant is not as dense as the 4N Tetra Cluster packing,
so I do not think it is as useful for fundamental physics as the 4N Tetra packing.

The true QuasiCrystal is less dense than the QuasiCrystal approximant, so I
regard it as being less useful for fundamental physics. However,
as Sadoc and Mosseri say in their book “Geometrical Frustration” (Cambridge 2005)
“... quasiperiodic structures [can be] derived from the eight-dimensional lattice E8. ...
... using the cut and project method, it is possible to generate a four-dimensional 
quasicrystal having the symmetry of the [600-cell] polytope {3,3,5} ... a shell-by-shell 
analysis ... recalls in some respects ... the Fibonacci chain ...

 ...





The relationship between QuasiCrystals and QuasiCrystal approximants is
discussed by An Pang Tsai in an IOP review “Icosahedral clusters, icosahedral order
and stability of quasicrystals - a view of metallurgy”:
“... we overview the stability of quasicrystals ... in relation to phason disorder ...
the phonon variable leads to long wavelength and low energy distortion of crystals, the
phason variable in quasicrystals leads to a ... type of distortion ...
Let a two-dimensional lattice points sit at the corners of squares in a grid.
... a strip with a slope of an irrational number ... golden mean ... is ... a Fibonacci
sequence and is exactly a one-dimensional quasicrystal ...
... [if] the slope of the strip is ... a rational number ...[it]... is a periodic sequence ...
[and]... is called an approximant ...
in the approximant where the sequence changes by a flip ... This flip is called phason
flip ... a flipping of tiles in two-dimensions or three-dimensions ...

... ‘phason strain’ ... is the characteristic disorder for quasicrystals
but does not exist in crystals ...
a fully annealed stable iQc [icosahedral quasicrystal]... 
is almost free of phason disorder ...”.



Appendix - 4-dim M4 Spacetime Feynman Checkerboard

The main body of this paper discusses E8 Root Vectors and their relationship with 
continuous structures such as symmetric spaces E8 / D8 and D8 / D4xD4 etc 
useful in describing E8 Physics and doing E8 Physics calculations. 

However, from a fundamental point of view, it is useful to describe E8 Physics in terms 
of discrete structures such as E8 Lattices and Gossett Polytopes in 8-dim 
and D4 Lattices and 600-cells and 24-cells in 4-dim Kaluza-Klein subspaces 
which leads to construction of 4-dim M4 Feynman Checkerboards 
with Planck-scale Lattice Spacings. 

The 240 vertices of the E8 Gosset polytope in 8-dim have physical interpretations 
that produce a Local Classical Lagrangian for Gravity and the Standard Model. 
Embedding E8 in the Real Clifford Algebra Cl(1,25) and taking 
the completion of the union of all tensor products of Cl(1,25) gives a realistic 
Algebraic Quantum Field Theory (AQFT). 

An equivalent Quantum Field Theory can be constructed using 
Tetrahedra, 57G, 600-cells, and the E8 Gossett polytope 
along with a generalized Feynman Checkerboard in 4 SpaceTime dimensions. 

To begin, consider the 240 Root Vectors, based on 8-dim Octonionic
spacetime being seen as 4+4 -dim Quaternionic M4 x CP2 Kaluza-Klein Spacetime:

120 of the 240 (yellow dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to M4 Physical Spacetime.
120 of the 240 (orange dots) represent aspects of First-Generation Fermions, Gauge
Bosons and Ghosts, and Position and Momentum related to CP2 = SU(3) / SU(2)xU(1)
Internal Symmetry Space. In the above 2-dim projection the CP2 120 have larger radii 
from the center than the M4 120 by a factor of the Golden Ratio. 



Now go to my preferred represention of the 240 E8 Root Vectors in 2-dim / 3-dim space 
in a square / cube configuration. 

Split 8-dim Kaluza-Klein E8 SpaceTime into its two 4-dimensional components: 
M4 Physical SpaceTime and CP2 = SU(3 / SU(2)xU(1) Internal Symmetry Space 

Let one 600-cell represent Gravity and physics of Physical SpaceTime. 
Here is a projection of its 120 vertices whose physical interpretations are: 

red and green = M4 Components of Fermions, blue = M4 Physical SpaceTime, 
yellow = D4g of Conformal Gravity and Standard Model Ghosts

Here is how those 120 vertices appear in cell-centered sections of the D4g 600-cell: 





Let the other 600-cell represent the Standard Model and its Internal Symmetry Space. 
Here is a projection of its 120 vertices whose physical interpretations are: 
red and green = CP2 Components of Fermions, blue = CP2 Internal Symmetry Space, 

orange = D4sm of the Standard Model and Conformal Gravity Ghosts

Here is how those 120 vertices appear in cell-centered sections of the D4sm 600-cell: 





The 120 vertices of the D4g 600-cell and the 120 vertices of the D4sm 600-cell 
combined form the 240 vertices of the E8 Root Vectors of E8 Physics: 



E8 lives inside the Real Clifford Algebra Cl(16) as E8 = D8 + Cl(16) half-spinors
so 

240 E8 Root Vectors = 112 D8 Root Vectors + 128 Cl(16) half-spinors 

E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
where the lattice shifting glue vector [1] = (1/2, ... , 1/2)



Appendix - Feynman Checkerboard Quantum Theory

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), in 
chapter 4, section 7.3, pages 119-120) define a packing [ where the glue vector [1] = (1/2, ... , 1/2) ] 

D+n = Dn u ( [1] + Dn )
and say: 

"... D+n is a lattice packing if and only if n is even.
D+3 is the tetrahedral or diamond packing ... and

D+4 = Z4.
When n = 8 this construction is especially important, 

the lattice D+8 being known as E8 ...".

Therefore 
E8 Lattice = D8 Lattice + ( [1] + D8 Lattice )
There are 7 independent E8 Integral Domain Lattices. 

Physically, the D8 Lattice represents SpaceTime and Gauge Bosons 
while the ( [1] + D8 Lattice ) represents Fermions. 

At high energies (for example, during Inflation) E8 Physics is Octonionic and 
there is only one generation of fermions, so the first generation is the only generation. 
Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to one 
imaginary Octonion, to one associative triangle, and to one E8 lattice 
so each Fermion propagates in its own E8 8D Feynman Checkerboard Lattice:

red Down Quark               red Up Quark          .           
green Down Quark   Electron    green Up Quark

            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8



Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, 
all the charged Dirac fermions can interact with each other. Composite particles, such 
as Quark-AntiQuark mesons and 3-Quark hadrons, propagate on the common parts of 
the E8 lattices involved. The uncharged neutrino fermion, which corresponds to the 
Octonion real axis with basis {1}, propagates on the 8th Kirmse E8 Lattice that is not an 
independent Octonion Integral Domain.

If a preferred Quaternionic Structure is introduced into an Octonionic E8 Lattice 
then the Octonionic E8 Lattice is transformed into Quaternionic Lattice structure. 
The Quaternionic Integral Domain Lattice is the D4 Lattice. 

D8 Lattice is transformed to D4g + D4sm 

( [1] + D8 Lattice ) is transformed to ( [1] + D4g )  + ( [1] + D4sm )

so 

E8 is transformed to {  D4g + ( [1] + D4g )  }   +  {  D4 sm + ( [1] + D4sm )  }  
                                

E8  =   D+4g   +   D+4sm

D+4g corresponds to the 600-cell containing D4g 

D+4sm corresponds to the 600-cell containing D4sm



Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) (Chapter 4, eq. 49) 
give equations for the number of vertices N(m) in the m-th layer 
of the D+4 HyperDiamond lattice where d is a divisor ( including 1 and m ) of m:
for m odd: N(m) = 8 SUM(d|m) d      for m even: N(m) = 24 SUM(d|m, d odd) d
Here are the numbers of vertices in some of the layers of the D4+ lattice. 
The even-numbered layers correspond to the even D4 sublattice:
m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8

First Stage of 4D Feynman Checkerboard:
D+4g vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k} 

where 4-dim 1,i,j,k are descendants of 8-dim 1,i,j,k
to be used as 4D Feynman Checkerboard Primary Links representing the 
4-dim M4 Physical SpaceTime of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4g vertices have 24-cell 24 next-nearest neighbors representing the 
12 Conformal Gravitons (Root Vectors of U(2,2) and 
12 Ghosts of Standard Model Gauge Bosons 
that live on the nearest-neighbor links and represent 24 of 600-cell vertices. 

D+4g vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 M4 Physical SpaceTime components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

From each vertex of the 4D Feynman Checkerboard the First Stage 
uses a Triad of Quantum Choice Vectors. 



Second Stage of 4D Feynman Checkerboard: 

D+4sm vertices have HyperOctahedron 8 nearest-neighbors {+/-1,+/-i,+/-j,+/-k}
where 4-dim 1,i,j,k are descendants of 8-dim E,I,J,K 

to be used as 4D Feynman Checkerboard Secondary Links representing the 
4-dim CP2 Internal Symmetry Space of the Kaluza-Klein of E8 Physics whose 
4 basis elements are {1,i,j,k} each of which has 8 momentum components  
with respect to 8-dim SpaceTime to represent 4x8 = 32 of 600-cell vertices. 

D+4sm vertices have 24-cell 24 next-nearest neighbors representing the 
12 Standard Model Gauge Bosons and 
12 Ghosts of Conformal Gravitons (Root Vectors of U(2,2)
that live on the nearest-neighbor links and represent 24 of 600-cell vertices.

D+4sm vertices have 6-semi-HyperCube 32 next-next-nearest neighbors representing 
4 CP2 Internal Symmetry Space components of 8 First-Generation Fermion Particles. 
Fermion AntiParticles are represented by Particles moving backward in Time 
for representation of 2x32 = 64 of 600-cell vertices. 

D+4g odd (1 and 3) layers correspond to Vectors and Fermion Spinors which are related by Triality. 
D+4g even (2) layers correspond to BiVectors. 

 From each vertex of the 4D Feynman Checkerboard the Second Stage 
uses a second Triad of Quantum Choice Vectors.

A significant consequence of using two Triads of Quantum Choice Vectors 
is the emergence of Second and Third Generation Fermions. 

In my earlier paper (arXiv quant-ph/9503015 ) I used a simpler version of 4D 
Feynman Checkerboard which is useful for showing consistency with the Dirac 
equation using the following approach: The Feynman Checkerboard in 1+3 SpaceTime 
dimensions reproduces the Dirac equation, using work of Urs Schreiber and George 
Raetz. ( See my paper at CERN-CDS-EXT-2004-030 ) A very nice feature of the George 
Raetz web site is its illustrations, which include an image of a vertex of a 1+1 
dimensional Feynman Checkerboard

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm


and an image of a projection into three dimensions of a vertex of a 1+3 dimensional 
Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from 
the four nearest neighbors in its past

http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


Urs Schreiber wrote on the subject: 

Re: Physically understanding the Dirac equation and 4D 

in the newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an 
appended forwarded copy of an earlier post) 
and again on 2002-04-10 19:03:09 PST as found on the web page 
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html 

and the following are excerpts from those posts:

"... I know ... the ... lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... 
and 
I know that Tony Smith does give 
a generalization of Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac 
propagator in 1+3 dimensions, 
and that I did not find any proof that it does. 

Actually, I seem to have convinced myself that it does not, 
but 
I may of course be quite wrong. 

I therefore take this opportunity to state my understanding of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction: The 
starting point is the observation that the left |-> and right |+> going states of the 1+1 dim 
checkerboard model can be labeled by complex numbers

|-> ---> (1 + i)
|+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps components:

(-i) (1 + i)/2 = (1 - i)/2
(-i) (1 - i)/2 = (1 + i)/2 .  

http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/quant-ph/9503015


Since the path-sum of the 1+1 dim model reads
phi = sum over all possible paths of (-i eps m)^(number of bends of path) = 
= sum over all possible paths of product over all steps of one path of -i eps m 
(if change of direction after this step generated by i) 1 (otherwise)
this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. 
To generalize this to higher dimensions, more square roots of -1 are added, 
which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, are 
now generalized to four states identified with the following quaternions 
(which can be identified with vectors in M^4 indicating the direction in which a given 
path is heading at one instant of time):
(1 + i + j + k) (1 + i - j - k) (1 - i + j - k) (1 - i - j + k) ,
which again constitute a (minimal) left ideal of the algebra 
(meaning that applying i,j, or k from the left on any linear combination of these four 
states gives another linear combination of these four states). 
Hence, 
now i,j,k are considered as "generators" of kinks in three spatial dimensions 
and the above summing prescription naturally generalizes to
phi = sum over all possible paths of product over all steps of one path of 
-i eps m (if change of direction after this step generated by i)
-j eps m (if change of direction after this step generated by j)
-k eps m (if change of direction after this step generated by k)
1 (otherwise)
The physical amplitude is taken to be
A * e^(i alpha)
where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of 
the summing prescription of the 1+1 dim checkerboard model. 

But if it is to describe real fermions propagating in physical spacetime, this generalized 
path-sum has to reproduce the propagator obtained from the Dirac equation in 1+3 
dimensions, which we know to correctly describe these fermions. Does it do that?
...
Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled 
"The HyperDiamond Random Walk", found at 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , 
which is mostly new to me. ... 

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


I am posting this in order to make a suggestion for a more radical modification 
... 
[The]... equation ... DQ = (iE)Q ... is not covariant. 
That is because of that quaternion E sitting on the left of the spinor Q 
in the rhs of [the] equation ... . 
The Dirac operator D is covariant, 
but the unit quaternion E on the rhs refers to a specific frame. 
Under a Lorentz transformation L one finds
L DQ = iE LQ = L E' Q <=> DQ = E'Q now with E' = L~ E L instead of E.
This problem disappears 
when the unit quaternion E is brought to the *right* of the spinor Q.
What we would want is an equation of the form DQ = Q(iE) .
In fact, demanding that the spinor Q be an element of the minimal left ideal 
generated by the primitive projector P = (1+y0)(1+E)/4 ,
so that Q = Q' P ,
one sees that DQ = Q(iE) almost looks like the the *Dirac-Lanczos equation*.
(See hep-ph/0112317, equation (5) or ... equation (9.36) [of]... W. Baylis, Clifford 
(Geometric) Algebras, Birkhaeuser (1996) ... ).
To be equivalent to the Dirac-Lanczos equation, and hence to be correct, 
we need to require that D = y0 @0 + y1 @1 + y2 @2 + y3 @3
instead of ... = @0 + e1 @1 + e2 @2 + e3 @3 .
All this amounts to sorting out 
in which particular representation we are actually working here.
In an attempt to address these issues, I now redo the steps presented on 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
with some suitable modifications to arrive at the correct Dirac-Lanczos equation 
(this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space 
generated by a unit cell spanned by the four (Clifford) vectors

r = (y0 + y1 + y2 + y3)/2 g = (y0 + y1 - y2 - y3)/2 b = 
= (y0 - y1 + y2 - y3)/2 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.)

This is Tony Smith's "hyper diamond".

(Note that I use Clifford vectors instead of quaternions.)
Now consider a "Clifford algebra-weighted" random walk along the edges of this lattice,
which is described by four Clifford valued "amplitudes": Kr, Kg, Kb, Ky and
such that
@r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)
@b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2) @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2) 
@y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm


(This is geometrically motivated. The generators on the rhs are those that rotate the unit 
vectors corresponding to the amplitudes into each other. "k" is some constant.) 

Note that I multiply the amplitudes from the *right* by the generators of rotation, instead 
of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q
Q = Q' (1+y0)(1+iE)/4
E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) with
Kr = r Q Kg = g Q Kb = b Q Ky = y Q .

This ansatz for solving the above system by means of a single spinor Q is, 
as I understand it, the central idea.
But note that I have here modified it on the technical side:

Q is explicitly an algebraic Clifford spinor in a definite minial left ideal,

E squares to -1, not to +1,

and the Ki are obtained from Q by premultiplying with the Clifford basis vectors defined 
above.

Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations:

(r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E
The left hand side is immediate.
To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation,
the algebraic version of the equation describing the free relativistic electron.

The left hand side is the flat Dirac operator r @r + g @g + b @b + y @y = ym @m
and
the right hand side, with k = mc / (hbar sqrt(3)) , 
is equal to the mass term i mc / hbar Q.
As usual, there are a multitude of ways to rewrite this.
If one wants to emphasize biquaternions then
premultiplying everything with y0 and
splitting off the projector P on the right of Q to express everything in terms of the, 
then also biquaternionic, Q' (compare the definitions given above)
gives Lanczos' version (also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site:



The factor E on the right hand side of the equation is no longer a nuisance 
but a necessity.

Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified,
the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions.
In fact, one may easily check that for 1+1 dimensions the above scheme reproduces the 
Feynman model.

While I enjoy this, there is still some scepticism in order
as long as a central questions remains to be clarified:

How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure,
every Q that solves the system of coupled differential equations that describe the 
amplitude of the random walk on the hyper diamond lattice
also solves the Dirac equation.

But what about the other way round?
Does every Q that solves the Dirac equation also describe such a random walk. ...".

My proposal to answer the question raised by Urs Schreiber
Does every solution of the Dirac equation 

also describe a HyperDiamond Feynman Checkerboard random walk?
uses symmetry.

The hyperdiamond random walk transformations 
include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing); 
translations (to the accuracy of lattice spacing); 
scale dilatations (to the accuracy of lattice spacing): and 
special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing,
the hyperdiamond random walks give you all the conformal group Dirac solutions, 
and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes".

Thanks to the work of Urs Schreiber:
The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce 

the correct Dirac equation. 



Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, 
Dirac Operators and Automorphic Forms at math.AP/022086 say: 
"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1).
Special kinds of Clifford-analytic automorphic forms associated to the different choices 
of are used to construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and 
formulas together with Hardy spaces and Plemelj projection operators for Lp spaces of 
hypersurfaces lying in these manifolds. ... 
Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic 
functions.
Such functions are covariant under ... conformal or .... Mobius transformations acting 
over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications 
(World 1986), say, in section 21.3.E, at pages 616-617:
"... E. The Dynamical Group Interpretation of Wave Equations.
... Example 1. Let G = O(4,2).
Take U to be the 4-dimensional non-unitary representation in which the generators of G 
are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise 
13.6.4.1.
Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1,
taking the simplest mass relation mn = K, we can write
(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
Transforming this equation with the Lorentz transformation of parameter E
PSI(p) = exp(i E N) PSI(p)
N = (1/2) gamma_0 gamma
gives
(gamma^u p_u - K) PSI(p) = 0
which is the Dirac equation ...".

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 
429-442, reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. 
A. M. Dirac (author), Richard Henry Dalitz (editor), Cambridge University Press (1995), 
at pages 823-836, said:
"... by passing to a four-dimensional conformal space ...
a ... greater symmetry of ... equations of physics ... is shown up, and their invariance 
under a wider group is demonstrated. ...
The spin wave equation ... seems to be the only
simple conformally invariant wave equation involving the spin matrices. ... This equation 
is equivalent to the usual wave equation for the electron, except ...[that it is multiplied 
by]... the factor (1 + alpha_5) ,
which introduces a degeneracy. ...".



 
Here are some comments on Lorentz Invariance based on D4 Lattice properties: 

The D4 lattice nearest neighbor vertex figure, the 24-cell, 
is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.
Fermions move from vertex to vertex along links.
Gauge bosons are on links between two vertices, and so can also be considered as 
moving from vertex to vertex along links.
The only way a translation or rotation can be physically defined is by a series of 
movements of a particle along links.
A TRANSLATION is defined as a series of movements of a particle along links, 
each of which is 
the CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.
An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, 
is defined with respect to a given origin as a series of movements of a particle 
along links among vertices ALL of which 
are in the SET OF LAYERS LYING WITHIN D of norm (distance^2) R from the origin, 
that is, 
the SET OF LAYERS LYING BETWEEN norm R-D and norm R+D from the origin.
Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the 
reference that I have most used for studying lattices in detail.
(Conway and Sloane define the norm of a vector x to be its squared length xx.)
In the D4 lattice of integral quaternions,
layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.
Also (this only holds for real, complex, quaternionic, or octonionic lattices), 
K(m) = N(m)/24 is multiplicative, 
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).
The multiplicative property implies that:
K(2^a) = K(2) = 1 (for a greater than 0) and
K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).
So, 
for the D4 lattice,
there is always an arbitrarily large layer (norm xx = 2^a, for some large a) 
with exactly 24 vertices, and
there is always an arbitrarily large layer(norm xx = P, for some large prime P) 
with 24(P+1) vertices (note that Mersenne primes are adjacent to powers of 2), 
and
given a prime number P whose layer is within D of the origin, 
which layer has N vertices, 
there is a layer kP with at least N vertices within D of any other given layer in D4.
Some examples I have used are chosen so that 
the 2^a layer adjoins the prime 2^a +/- 1 layer.



Notation in the following table is based on the minimal norm of the D4 Lattice being 1.
This is the second definition (equation 90) of the D4 Lattice in 
Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd ed., by Conway and Sloane (Springer 1999) 
who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1



Appendix - Renormalization, NCG, and Tquark mass states 

Truth Quark Mass from Renormalization to Planck Mass
Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 said: 
“... there are Higgs boson self-energy graphs involving gravitons such as fig 1. 

This graph ceases to make sense at some scale /\ where our understanding of gravity 
breaks down, but its contribution from momenta below /\ can be estimated as 

/\^4 / M_Planck^2 . 
Unless /\ is far below the Planck scale (i.e. /\  < 10^(-9) M_Planck), 
this is much larger than the actual Higgs mass. 
The contribution of fig. 1 must ... be canceled very precisely against a bare mass 
...
The idea of driving SU(2) x U(1) symmetry breaking via a heavy quark Yukawa
has been used in ...  preprints by Ibanez and Ellis et al. discussing the need to include 
radiative corrections ... and observing that a large top quark Yukawa would drive 
SU(2)x U(1) breaking. Ibanez has also derived the same renormalization group 
equations which we give ...



...

...”.
125 GeV is in the range of the 130 GeV Light Truth Quark of E8 Physics.

Rabindra Mohapatra in Unification and Supersymmetry Third Edition (Springer 2003, 
1992, 1986) said: 
“...  Alvarez-Gaume, Polchinski, and Wise ... note that the effective potential ... has been 
defined at the Planck scale ... To study their behavior at lower energies the parameters 
must be extrapolated down to the TeV scale. Since the nature of the extrapolation is 
determined by radiative corrections, the various parameters ... will change from their 
values at the Planck scale ...  If the process of extrapolation makes the (mass)^2  of the 
Higgs ... negative, then ... it will give rise to electroweak symmetry breaking ... 
It is ... possible to write the renormalization group equations for the various parameters 
in order to study their  extrapolation from the Planck mass down to the TeV scale ... 
for only SU(2)L x U(1) to occur ... mt lies in the range 100 GeV≤ mt ≤  190 GeV 
...
a ... scheme for dynamical electroweak symmetry breaking has been proposed, 
based on the idea ...[ of ]... top-quark condensates ...
The question of the dynamical breaking of this symmetry by the formation 
of < t_L , t_R > condensate can be studied in a manner identical to that used by
Nambu and Jona-Lasino in their classic paper on the application of the BCS model to 
particle physics. Working in the bubble approximation, one can convince oneself that, 

for M^2 <  N_c /\^2 /  8 pi^2
... t tbar condensate forms and electroweak symmetry is broken.
To get quantitative prediction from this we follow the procedure of Bardeen, Hill, and 
Lindner ...  We see that the low-energy theory looks exactly like the standard model ... 
studies of the renormalization group evolution of coupling constants in the standard 
model ... have established that, regardless of what the numerical values of λ  and h  
at μ  = Λ are, they go to an almost fixed point at low energies ... 
for the  idea of the t tbar condensates to be useful, the t-quark must be heavy. 
 In fact ... we must have mt >  95 GeV ... 
one can predict mt  and mH , as a function of Λ. As Λ increases, mt  goes down; 
but if we keep Λ ≤ MP1 , we get mt ≥∼ 250 GeV in the minimal model ...”.

250 GeV is in the range of the 250 GeV Heavy Truth Quark of E8 Physics.



NCG and 130 GeV Tquark Light Mass State

Connes has constructed a realistic physics model in 4-dim spacetime 
based on NonCommutative Geometry (NCG) of M x F
where M = 4-dim spacetime and F = C x H x M3(C) 
and C = Complex Numbers, H = Quaternions, and M3(C) = 3x3 Complex Matrices. 

E8 has been used as a basis for physics models such as those 
by Lisi ( arXiv 1506.08073 ) and Smith ( viXra  1508.0157 ) so the purpose 
of this paper is to show a connection between Connes NCG Physics and E8. 

Connes NCG is described by van den Dungen and van Suijlekom in arXiv 1204.0328 
where they say: “... this review article is to present 
the applications of Connes' noncommutative geometry to elementary particle physics. 
...
 the noncommutative description of the Standard Model does not require the 
introduction of extra spacetime dimensions, 
its construction is very much like the original Kaluza-Klein theories. 
In fact, one starts with a product M x F of ordinary four-dimensional spacetime M  
with an internal space F  which is to describe the gauge content of the theory. 
Of course, spacetime itself still describesmthe gravitational part. 
The main difference with Kaluza-Klein theories is that the additional space is a 
discrete ... space whose structure is described by a ... noncommutative algebra ...
This is very much like the description of spacetime M  
by its coordinate functions as usual in General Relativity, 
which form an algebra under pointwise multiplication: 

( x^mu x^nu )(p) = x^mu(p)  x^nu(p)
 Such commutative relations are secretly used in any physics textbook. 
However, for a discrete space, ... propose to describe F  by matrices ... 
yielding a much richer internal (algebraic) structure ... 
one can also describe a metric on F  in terms of algebraic data, 
so that we can fully describe the geometrical structure of M x F . 
This type of noncommutative manifolds are called almost-commutative (AC) 
...
Given an AC manifold M x F ...  the group of diffeomorphisms ... generalized to such 
noncommutative spaces combines ordinary diffeomorphisms of M  with gauge 
symmetries ... we obtain a combination of general coordinate transformations on M
 with the respective groups ... U(1) x SU(2) x SU(3) ...[whose]... finite space is ... 

internal space F ...[ = ]... C x H x M3(C) 
... to construct a Lagrangian from the geometry of M x F . This is accomplished by ...  
a simple counting of the eigenvalues of a Dirac operator on M x F  
which are lower than a cutoff /\ ... we derive local formulas (integrals of Lagrangians)
... using heat kernel methods ... 
The fermionic action is given as usual by an inner product. 
The Lagrangians that one obtains in this way ... are the right ones, 
and in addition minimally coupled to gravity. 



This is unification with gravity of ... the full Standard Model. ... 
We study conformal invariance ... with particular emphasis on the Higgs mechanism 
coupled to the gravitational background 
...
the Lagrangian derived ... from the relevant noncommutative space is not just the 
Standard Model Lagrangian, but it implies that there are relations between some of the 
Standard Model couplings and masses 
... 
If we would assume that the mass of the top quark is much larger than all other fermion 
masses, we may neglect the other fermion masses. In that case ...

m_top <  sqrt(8/3) Mw [ = sqrt(8/3) 80 = 130 GeV ]
...
we shall evaluate the renormalization group equations (RGEs) for the Standard Model 
from ordinary energies up to the ... GUT ... unification scale ...

The scale /\12 ... is given by ... 1.03 x 10^13 GeV ... 
The [scale] /\23 is given by ... 9.92 x 10^16 GeV ... 

we have ... included the simple case wherewe ignore the Yukawa coupling of the tau-
neutrino 
[ as is realistic with no neutrino see-saw mechanism ] ... Numerical results [ are ]... 

/\gut (10^16 GeV) ... m_top (GeV) 186.0 ... m_h (GeV) 188.1 ... 

/\gut (10^13 GeV) ... m_top (GeV) 183.2 ... m_h (GeV) 188.3 ...”.

If you do a naive extrapolation down to the Higgs VeV 250 GeV energy scale where the 
compositeness  of a Higgs as Tquark condensate system might become evident (the 
Non-perturbativity Boundary) 

/\comp (250 GeV) ... m_top (GeV) 173.2 ... m_h (GeV) 189 

so the naively extrapolated 
NCG masses for the Tquark-Higgs Middle Mass States are consistent 

with those of the E8 model of Smith ( viXra  1508.0157 )

Further, 
the Basic Ground State NCG Tquark mass of 130 GeV is consistent 

with that of the E8 model of Smith ( viXra  1508.0157 )



Here is a chart showing the 3 Mass States of the Smith E8 model ( viXra  1508.0157 ): 
the green dot in the Stable region (green) has the 130 GeV Tquark mass state 
that is also calculated by NCG; the cyan dot on the Non-perturbativity Boundary has 
the 173 GeV Tquark and 189 GeV Higgs mass states that are also calculated by NCG; 
I have not seen where NCG may or may not calculate High-Mass (220 and 250 GeV) 
Tquark and Higgs mass states indicated by the magenta dot at the Critical Point. 



Structure of M and F of NCG

The M of NCG is 4-dim Spacetime, a discrete version of which is 
the Integral Domain of Integral Quaternions whose vertex figure ( nearest neighbors to 
the origin ) is the 24-cell Root Vector Polytope of the 28-dim D4 Lie Algebra 
which contains as a subalgebra the 15-dim D3 Lie Algebra of the Conformal Group 
Spin(2,4) = SU(2,2) for MacDowell-Mansouri Gravity plus Conformal Dark Energy. 

4-dim Riemannian Spacetime can be Wick Rotated to 4-dim Euclidean Space 
which can be compactified to the 4-sphere S4 which can be discretized as the 600-cell 

so the M of NCG can be locally represented as a 600-cell which has 120 vertices. 

F of NCG is the 24-dim algebra C + H + M3(C). 
Identify the 24 generators of F with the 24 elements of the Binary Tetrahedral Group 
and therefore identify F with the Tetrahedron of which it is the symmetry group. 
NCG, by using M x F as its basic structure, puts a copy of F at each point of M. 

Consider a flat 2-dim subspace of M, and add to it F Tetrahedra following this 
construction recipe from a Don Davis 8 Sep 1999 sci math post:
“... build ... a hollow torus of 300 cells ... as follows:
lay out a 5x10 grid of unit edges. omit the lefthand and lower boundaries' edges, 
because we're going to roll this grid into a torus later. 
thus, the grid contains 100 edges: 50 running N-S, and 50 running EW.
attach one tetrahedron to each edge from above the grid. 
the opposite edges of these tetrahedra will form a new 5x10 grid, 
whose vertices overlie the centers of the squares in the lower grid.
thus, these 100 tetrahedra now form an egg-carton shape, 
with 50 squarepyramid cups on each side. 
divide each cup into two non-unit tetrahedra, 
by erecting a right-triangular wall across the cup, corner-to-corner. 
make the upper cups' dividers run NE/SW, 
and make the upside-down lower cups' dividers run NW/SE. 
note that the egg-carton is now a solid flat layer, one tetrahedron deep,
containing 100 unit tetra- hedra and 200 non-unit tetrahedra.



when we shrink the right-triangular dividing walls into equilateral triangles, 
we distort each egg-cup into a pair of unit-tetrahedra. 

at the same time, 
the opening of each egg-cup changes from a square to a bent rhombus. 
as the square openings bend, 
the flat sheet of 300 tethrahedra is forced to wrap around into a hollow torus 
with a one-unit- thick shell.

surprisingly, 
this bends each 5x10 grid into a toroidal sheet of 100 equilateral triangles. 
each grid's short edge is now a pentagon that threads through the donut hole. 
the grid's long edge is now a decagon that wraps around both holes in its donut. 
the two grids' long edges are now linked decagons.

this wrapping cannot occur in R3, but it works fine in R4. 
I admit that this part of my presentation is not easy to visualize. 
perhaps a localized visualization image will help: 
as an upper egg-cup is squeezed in one direction, 
the edge-tetrahedra around it rotate, 
squeezing the nearby lower egg-cups in the other direction. 
this forces the flat sheet into a saddle-shape. 
in R4, when this saddle-bending happens across the whole egg-carton at once, 
the carton's edges can meet to make the toroidal sheet.
...
build each solid torus ....[of]... two solid tori of 150 cells each ... as follows: 
using 100 tetrahedra, assemble 5 solid icosahedra (this is possible in R4). 
daisy-chain five such icosahedra pole-to-pole ... between every pair of adjacent 
icosahedra, surround the common vertex with 10 tetrahedra. 
each solid torus has a decagonal "axis" running through the centers
and poles of the icosahedra. each solid torus contains 5*20 + 5*10 = 150
tetrahedra, and its surface is tiled with 100 equilateral triangles. 
on this surface, six triangles meet at every vertex.
...



we will link these solid tori, like two links of a chain. with the hollow torus acting as a 
glue layer between them ...[

]...
finally, 
put one solid torus inside the hollow toroidal sheet, 
attaching the 100 triangular faces of the solid 
to the 100 triangles of the sheet's inner surface. 
this gives us a fat solid torus, 
10 units around and 4 units thick, containing 450 tetrahedral cells. 
nevertheless, its surface has only 100 triangular faces. 
thread the second 150-cell solid torus through this fat torus, 
and attach the two solids' triangular faces. this is the 600-cell polytope ...”.

 



Combine the M 600-cell (yellow) 
with the F 600-cell expanded by the Golden Ratio (orange)

to get the 120+120 = 240-vertex 8-dim E8 polytope 
which is the Root Vector Polytope of the Lie Algebra E8

In this way the 8-dim space of E8 Root Vectors is seen as 
being made up of two independent 4-dim spaces: 
a Rational Number 4-dim space of yellow M dots 

and 
an Algebraic Extension by the Golden Ratio 4-dim space of orange F dots 

The Lie Algebra E8 lives in the Clifford Algebra Cl(16) = Cl(8) x Cl(8)



This is the basic structure of the Cl(1,25) E8 Physics Model 

(see viXra  1508.0157)



Appendix - Mendel Sachs and Particle Masses

Mendel Sachs, in his books “General Relativity and Matter” (1982) and 
“Quantum Mechanics from General Relativity” (1986) calculated 
electron / muon and Proton / Tquark mass ratios substantially consistent with 

Cl(1,25) E8 Physics masses e = 0.511 MeV, m = 106 MeV, P = 938 MeV, T = 128.5 GeV
saying (my comments set off by brackets [[  ]] ): 
“... the inertial mass of an elementary (spinor) particle [i]s 
determined by the curvature of space-time in its vicinity, representing 
the coupling of this particle to its environment of particle-antiparticle pairs ... 

[[ In Cl(1,25) E8 Physics the particle-antiparticle pairs form a Schwinger Source Kerr-Newman Black 
Hole ]]

Because the coupling of the observed electron to the pairs ... is electromagnetic, 
the electron's mass is proportional to the fine structure constant ...

[[ In Cl(1,25) E8 Physics the gauge symmetry of the force determines the geometry of the Schwinger 
Source and its Green’s Function. ]] 

The electron mass is one member of a mass doublet, predicted by this theory.
The other member, the muon, arises because occasionally the observed electron can 
excite a pair of the background, which in turn changes the features of the geometry of 
space-time in the vicinity of the electron. ...

[[ In Cl(1,25)E8 Physics the “excite” producing second and third generations is due to World-Lines 
traversing CP2 Internal Symmetry Space as well as M4 Physical Spacetime of M4xCP2 Kaluza-Klein ]]

Because the excitation of the pair is due to an electromagnetic force, 
the new mass ... is 3 / 2 alpha = 206 times greater than the old mass. ...
This theory also predicts that the proton should have a sister member of a doublet ... 



To compute the inertial mass of the electron, consider first 
the frame of reference whose spatial origin is at the site of the observed electron, 
with the pairs of the background in motion relative to this point 
... 
Using the method of Green's functions ...  we see that the quaternion metrical field ... in 
the linear approximation, reduce to an integral equation with ... solutions ...[that]... are 
the linear approximation ... to the spin-affine connection field ... 
the solutions ... of the integral Equation ... lead directly to the (squared) mass 
eigenvalues ... the eigenvalues of the mass operator are the absolute values of the 
squares of the matrix elements above 
... 
The pairs interact with each other in a way that makes them appear to some
'observed' constituent electron as 'photons'. ... Nevertheless,the pairs do have 'inertia' 
by virtue of their bound electrons and positrons that are not , in fact, annihilated. ... 
From a distance greater than a 'first Bohr orbit' of one of the particle components of a 
pair, it appears, as a unit , to be an electrically neutral object. But as the (observed) 
electron comes sufficiently close to the pair so as to interact with its separate 
components, energy is used up in exciting the pair, thereby decreasing the relative 
speed between the pair and the observed electron.
If the primary excitation of a pair (as 'seen' by the observed electron) is quadrupolar, 
and  if the ground state of the pair corresponds to n = 1; then the
first excited Bohr orbital with a quadrupolar component is the state with n' = 3.

[[ Quadrupolar implies 4+4 Kaluza-Klein of Cl(1,25) E8 Physics ]]

With these values ... it follows that the ratio of mass eigenvalues is ... 3 / 2 alpha = 206 
... The reason for this is that the curvature of space-time, in the vicinity of the observed 
electron, that gives rise to its inertia, is a consequence of the electromagnetic coupling
between the matter components of the system. ...
Summing up, the inertial mass of an elementary (spinor) particle was determined by the 
curvature of space-time in its vicinity, representing the coupling of this particle to its 
environment of particle-antiparticle pairs. 

[[ Green’s functions for each force imply geometric structure of Schwinger Sources ]]

The significant domain of space populated by pairs that contributes to the electron mass 
is the order of 10^(-15) cm ,,, 

[[ Schwinger Source size in Cl(1,25) E8 Physics is much smaller, about 10^(-24) cm ]]
 
Because the coupling of the observed electron to the pairs - that gives it inertia - is 
electromagnetic, the electron's mass is proportional to the fine structure constant - 
which is a measure of the strength of this coupling. ...”. 



Appendix - Experiments Observing Higgs-Tquark 3-state System

LHC 2016 Sees 3 Higgs Mass States

At 35.9 /fb = 3.59 Quadrillion events in the Higgs -> ZZ -> 4l channel 
CMS PAS HIG-16-041 (Figure 3 left) indicated 3 Higgs Mass States:  

The histogram, discussed at Moriond March 2017, has bins of 4 GeV width, 
so that CMS analysis shows two higher Higgs mass states: 

middle-mass Higgs state (cyan) with mass 201 GeV

high-mass Higgs state (magenta) with mass 261 GeV 



The CMS observation of 261 GeV for the high-mass Higgs state is somewhat higher 
than the theoretical value given by Koichi Yamawaki in hep-ph/9603293 where he says: 
“... the four-fermion theory in the presence of gauge interactions (... gauged Nambu-
Jona-Lasinio (NJL) ... model ) can become renormalizable and nontrivial ... 
The Higgs boson was predicted as a tbar-t bound state ... Its mass was ... calculated by 
BHL ... [ Bardeen-Hill-Lindner ] ... through the full RG equation ... the result being ... 
MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV ...”.  

The CMS observation of 201 GeV for the middle-mass Higgs state is also somewhat 
higher than the theoretical value given by Hashimoto, Tanabashi, and Yamawaki 
in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

In both cases 
the CMS observed mass is about 20 GeV higher than the theoretical mass 
which is close enough to show that the theory is fundamentally realistic 
but indicates that further experimental data and study of data analysis 
and consideration of refinements of the theoretical models would be useful. 



In Run-1 ATLAS had seen indications of Higgs mass states around 190 and 260 GeV: 



In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System: 

3 Higgs and Tquark Mass States are decribed in detail in pages 148-152

The 3 Higgs and Tquark Mass States are: 

125 GeV H and  130 GeV Tq in Normal Stable Region 
200 GeV H and 174 GeV Tq at Triviality / Composite H of K-K M4xCP2

260 GeV H and 220 GeV Tq at Vacuum Instability Critical Point / H VEV

The 3 Truth Quark Mass States corresponding to 3 Higgs Mass States 
have been observed by Fermilab.  See pages 144-147

Why did Fermilab dismiss Low and High Truth Quark Mass States ?  See page 153

A Graphic Overview of Experimental Results is at page 159



In 1994 a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark: 

The green bar represents a bin in the 140-150 GeV range containing Semileptonic 
events considered by me to represent the Truth Quark. 

The cyan bar represents a broader peak in the 160-180 GeV range 
that includes the 174 GeV Truth Quark at the Triviality Boundary of the H-Tq System. 

The magenta bar represents a bin in the 220-230 GeV range 
of the Truth Quark at the Critical Point of the Higgs - Truth Quark System. 

Why did Fermilab dismiss Low and High Mass States ? 
See page 153



The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008) 
in this semileptonic histogram:

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



In February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis by using only 8 Dilepton CDF events 
(hep-ex/9810029)

CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-mass 
dilepton events that were indicated to be in the 120-135 GeV range, and shifted the 



mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting to 
discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  
...” (colored bars added by me) 

The event for all 3 jets (solid curve) seems to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary to the Normal Stable Region (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.

In the Varnes thesis there is one dilepton event with 3 jets (solid curve) 

that seems to me to correspond to decay of a high (magenta) T-quark state 
with one of the 3 jets corresponding to 

decay from the Critical Point down to the Triviality Boundary (cyan) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event.



In my Cl(1,25) E8 physics model ( viXra 1602.0319 ) 
the Higgs is not seen as a single fundamental scalar particle, 

but rather 
the Higgs is seen as a fermionic condensate 
and part of a 3-state Higgs-Tquark System:.

The Green Dot  where the White Line originates in our Normal Stable Region
is the low-mass state of a 130 GeV Truth Quark and a 125 GeV Higgs.



The Cyan Dot  where the White Line hits the Triviality Boundary leaving the
Ordinary Phase is the middle-mass state of a 174 GeV Truth Quark and
Higgs around 200 GeV. It corresponds to the Higgs mass calculated by Hashimoto,
Tanabashi, and Yamawaki in hep-ph/0311165 where they say:
"... We perform the most attractive channel (MAC) analysis in the top mode
standard model with TeV-scale extra dimensions, where the standard model gauge
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...)
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet
region. In order to make the scenario viable, only the attractive force of the top
condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ...
m_t = 172-175 GeV and m_H=176-188 GeV ...".
As to composite Higgs and the Triviality boundary, Pierre Ramond says in his
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages
175-176: "... The Higgs quartic coupling has a complicated scale dependence. It
evolves according to d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda where the one loop
contribution is given by beta_lambda = 12 lambda^2 - ... - 4 H ... The value of lambda at
low energies is related [to] the physical value of the Higgs mass according to the tree
level formula m_H = v sqrt( 2 lambda ) while the vacuum value is determined by the
Fermi constant ... for a fixed vacuum value v, let us assume that the Higgs mass and
therefore lambda is large. In that case, beta_lambda is dominated by the lambda^2
term, which drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau
pole to experimentally accessible regions. This means that for a given (large) Higgs 
mass, we expect the standard model to enter a strong coupling regime at 
relatively low energies, losing in the process our ability to calculate. This does not 
necessarily mean that the theory is incomplete, only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, and that the 
Higgs actually is a composite ... The resulting bound on lambda is sometimes called 
the triviality bound. The reason for this unfortunate name (the theory is anything but 
trivial) stems from lattice studies where the coupling is assumed to be finite everywhere;
in that case the coupling is driven to zero, yielding in fact a trivial theory.
In the standard model lambda is certainly not zero. ...".

Middle Mass State Cross Section: 

In the Cl(1,25) E8 model the D = 8 Kaluza-Klein is M4 x CP2 
and the Middle-Mass Higgs structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State
but extends to the full 4+4 = 8-dim structure of M4 x CP2 Kaluza-Klein.



T ----------- Tbar        in CP2 Internal Symmetry Space
 \          /
  \        /
   \      /
    \    /
     \  /
    Higgs                 in M4 Physical SpaceTime

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar.

The T and Tbar form a Pion-like state. 
Since Tquark Mid-Mass State is 174 GeV
the Middle-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein
has mass (174+174) x (135 / (312+312) = 75 GeV.

The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV.
So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein 
with mass 75+125 = 200 GeV.
This is consistent with the Mid-Mass States of the Higgs and Tquark
being on the Triviality Boundary of the Higgs - Tquark System
and with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, 
and Yamawaki.As to the cross-section of the Middle-Mass Higgs 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime
(left white circle)
while the Middle-Mass Higgs cross-section lives in full 4+4 = 8-dim Kaluza-Klein 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS
with only green area effectively living in 4-dim M4 spacetime)
so that 
our 4-dim M4 Physical Spacetime experiments only see for the Middle-Mass Higgs
a cross-section that is 25% of the full Ground State cross-section.



The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K}

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2. 



The Magenta Dot    at the end of the White Line is the high-mass state of
a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the Critical Point of the Higgs-TruthQuark System 
with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawakil: 
"... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs doublet 
by a composite one formed by a strongly coupled short range dynamics (four-fermion 
interaction) which triggers the top quark condensate. The Higgs boson emerges as a 
tbar-t bound state and hence is deeply connected with the top quark itself. ...
the BHL [ Bardeen-Hill-Lindner ] formulation of the top quark condensate ... is 
based on the RG equation combined with the compositeness condition ... [it] 
start[s] with the SM Lagrangian ... BHL is crucially based on the perturbative picture ...
[which]... breaks down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... 
there must be a certain matching scale /\_Matching such that the perturbative picture 
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) 
becomes consistent for mu > /\_Matching ...
However, thanks to the presence of a quasi-infrared fixed point, BHL prediction is 
numerically quite stable against ambiguity at high energy region ... 
Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the 
quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... 
The composite Higgs loop changes ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 
compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 GeV, while the 
electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher 
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.
The Higgs boson was predicted as a tbar-t bound state with a ... mass ... calculated 
by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 at /\ = 10^19 GeV ...”. 

Therefore MH = 1.1 x 218 = 240 GeV which is roughly the Higgs VEV. 

High Mass State Cross Section:

As with the Middle-Mass Higgs, 
the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein M4 x CP2 dimensions 
so its cross-section is also about 25% of the Higgs Ground State cross-section.



Why did Fermilab dismiss Low and High Mass States ? 

The Truth Quark High Mass State peak in the 1994 CDF semileptonic histogram is low, 
only 2 events out of a total of 26, so they could be dismissed as insignificant, 
but the Truth Quark Low Mass State peak is not low ( 8 of 26 events ) 
and should not be so easily dismissed by CDF. However, in 1994, 
CDF in FERMILAB-PUB-94/097-E did dismiss the Low Mass peak, saying merely  
“... We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a 
statistical fluctuation since their width is narrower than expected for a top signal. ...". 
I strongly disagree with CDF’s “statistical fluctuation” interpretation. 
If it were merely a “statistical fluctuation” then it would have been highly improbable 
for the 1997 D0 semileptonic histogram to have shown a very similar Low Mass peak, 
but in fact a very similar Low Mass peak is what D0 did find in 1997: 

For more detailed analysis of how Fermilab data over many years has supported 
the reality of three mass states of the Truth Quark, see viXra 1602.0319 .

Fermilab’s dismissal of the Low Mass Truth Quark peak around 130 GeV in its own data 
was not only a dismissal of my hep-ph/9301210 prediction but also a dismissal of other 
independent theoretical predictions of Truth Quark mass: 

1982 - Inoue, Kakuto, Komatsu, and Takeshita in Aspects of Grand Unified Models with
Softly Broken Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) relate 
supersymmetry to electro-weak symmetry breaking by radiative corrections and 
renormalization group equations, and find that the renormalization group equations 
have a fixed point related to a T-quark mass of about 125 GeV. 

1983 - Alvarez-Gaume, Polchinski, and Wise in Nuclear Physics B221 (1983) 495-523 : 
“... The renormalization group equation ... tends to attract the top quark mass 
towards a fixed point of about 125 GeV ...”.



1984 - Ibanez and Lopez in Nuclear Physics B233 (1984) 511-544 did supergravity 
calculations similar to Alvarez-Gaume, Polchinski, and Wise. 

1993 - Chamseddine and Frohlich in hep-ph/9307209 : 
“... Connes ... non-commutative geometry [NCG] provides a geometrical interpretation 
of the Higgs field ... the only solutions ... occur in the narrow band ... 

Higgs mass 117.3 < mH < 142.6 GeV ... 
with ... corresponding top quark mass ... 146.2 < mt < 147.4 GeV ...”. 

Later basic NCG calculation (see arXiv 1204.0328) indicated 
Tquark mass upper bound of sqrt(8/3) mW = 130 GeV . 

The Renormalization Group and NCG predictions have been confirmed by  
the LHC 2016 run which showed not only the 125 GeV Higgs Mass State 
but also 3 Higgs Mass States corresponding to 3 Truth Quark Mass States 
including the Low Mass Truth Quark State dismissed by Fermilab. 

Why would Fermilab dismiss the Low Mass Truth Quark peak in its own data, 
even though it had theoretical support from Renormalization Group and NCG, 
not to mention my isolated unconventional theory ? 

To understand the hostility of Fermilab to a Low Mass Truth Quark State, 
you must look at the details of the process whereby Fermilab sought to discover 
the Truth Quark after CDF’s 1988-89 run which produced a dilepton candidate event. 
 
Kent Staley in “The Evidence for the Top Quark” (Cambridge 2004) said: 
“... CDF searched for the top [quark] ... in ... the “dilepton” mode ... 
CDF stopped taking data at the end of May 1989 ...
Kumi Kondo's Dynamical Likelihood Method ... would give a kinematical reconstruction 
of events and then calculate the likelihood of that reconstruction using the dynamics of 
the hypothesized decay process ... Kondo found that ... the lone dilepton candidate 
found during the 1988-9 run ... could be reconstructed with his method as the 
decay of a top-antitop pair, with a top mass of around 130 GeV/c2 ... 
Goldstein, Sliwa, and Dalitz ... were trying to apply their method to the first CDF dilepton 
event, the same published e-mu event from the 1988-9 run that Kondo had analyzed ... 
In February 1992 ... Goldstein and Sliwa were invited to present their method ... at a 
meeting of the heavy flavors group (the precursor to the top group) ... Sliwa showed ... 
a bump ... at a top-quark mass of about 120 GeV/c2 ... 
in May 1992 ... Goldstein, Sliwa, and Dalitz ... present[ed] ... analysis of data 
from ... 1988-9 ...[saying]... “The plots show very clearly a well separated 
enhancement around Mt = 135 GeV in the accumulated probability distributions, as 
expected by the Monte Carlo studies” ...
The top mass estimates from the Dalitz-Goldstein-Sliwa analysis ... consistently 
fell into the 130-140 GeV/c2 range ... 
considerably lower than the later estimate of 174 GeV/c2 
that appeared in CDF’s paper claiming evidence for the top quark 
...



Then, a very strange thing happened: ... 

New Scientist, dated June 27, 1992 ... announced ... “A claim that the top quark has 
been found is being suppressed by scientists at the Fermilab particle physics centre ... If 
Dalitz turns out to be correct ... the main credit for finding the particle will go to Dalitz, a 
scientist outside Fermilab ...” ... Dalitz, Goldstein, and Sliwa appeared in the article as a 
“rival group”, the publication of whose paper CDF was “blocking”, and the author 
reported Goldstein saying that he was  “‘quite confident’ that they have discovered the 
existence and the mass of the (Top) quark.” 
... 
An article ... in the July 24 issue of Science ... recounted how the results of
the Sliwa-Goldstein-Dalitz analysis were presented to CDF ... 
Goldstein and Dalitz were subsequently excluded from CDF top group meetings ... 
CDF physicist... “Shochet says CDF member Sliwa violated an unwritten code of 
ethics by sharing data with outsiders.” 
...
Sliwa denied that he had made substantive information about CDF’s unpublished data 
available to Dalitz and Goldstein 
...
the unpleasant atmosphere generated by the controversy surrounding Sliwa’s work 
hampered progress on the Dalitz-Goldstein-Sliwa method ...
Krys really never got the time of day after [the appearance of the articles in New 
Scientist and Science]...[He] took it very personally, and responded very personally 
...
he was “spurned by the rest of the collaboration: because he was acting singly, 
and not in a larger collaboration” ...”. 

Tommaso Dorigo has written a book, “Anomaly” 
(to be published by World on 5 Nov 2016), 

that may give more details of the situation. He has blogged and commented on it over 
the past years (2006-2013), saying in part:
“... In December 1988 a one-day workshop was organized in the Ramsey auditorium, 
the conference room at the basement floor of the Hirise, the main building of the Fermi 
National Accelerator Laboratory. The workshop was the first of a series of meetings that 
would take place in the course of the following few years, and it was specifically devoted 
to focused discussions on the top quark search, which was being performed 
independently by several groups of CDF physicists 
... 
one got the feeling that a well-defined strategy for the top search was missing. Indeed, 
back then it was not even clear to most CDF researchers that the main background to 
top production was constituted by events featuring a W boson together with hadronic 
jets produced by QCD radiation 
...



Finally, the time came for the talk by Kuni Kondo. Prof. Kondo was a Japanese physicist 
who led a sizable group of researchers from the University of Tsukuba. In his late fifties, 
he was lean, not tall, with black hair combed straight above an incipient baldness; he 
usually dressed in black or grey suits. He was a charming and very polite person, who 
spoke with a soft tone of voice and smiled a lot. 
It looked like nothing could ever upset him.

Kondo had devised a very complex, deep method to discriminate top quark events from 
the background, based on an analysis approach he had dubbed "dynamical likelihood" 
which would become a sophisticated standard only a decade later, but which was taken 
with quite a bit of scepticism at the time; in private, quite a few of his American and 
Italian colleagues would even make silly jokes on it. The method consisted in 
constructing probability distributions for the observed kinematics of the events, which 
could then be used to derive the likelihood that the events were more signal-like or 
background-like. 

It is ironic to think that nowadays all the most precise measurements of the mass of the 
top quark rely on the method called "matrix element", which is nothing but Kondo's 
original idea recast in the context of a measurement of the mass rather than the 
discrimination of a top signal. Kondo was way ahead of his time, and like most pioneers 
in science he did not have an easy life getting his work appreciated and accepted, in a 
situation dominated by a conservative mainstream.

It is by now four in the afternoon, and Kondo finally gives a full status report of his 
analysis. His presentation is thorough and yet almost unintelligible by a good half of his 
listeners; his analysis includes highly unorthodox and yet brilliant tricks, like taking a jet 
from one event and mixing it in with other jets in a different event to study the behaviour 
of some of his selection variables for background events. His colleagues listen in an 
atmosphere of disbelief mixed with awe. Despite the complexity of the material and the 
possibility to object on a hundred of details, no questions are asked. 
As Kondo reaches the end of his talk, he concludes with a tone of voice just a milli-
decibel higher than the rest of his speech:

"And therefore", a pause, and then "I think we have discovered the top quark".

The audience remains silent. 
The convener is a tall, lean guy with a sharp nose and a penetrating stare; he looks like 
an English gentleman from a XIXth century novel, especially thanks to his
considerable aplomb. He is not impressed, and that much does show.
"Thank you very much Kuni. Is there any question ?", one, two, three, four, 
"...No questions. Okay, thanks again Kuni. The next speaker is...".
In retrospect the convener's attitude and lack of consideration toward an esteemed 
colleague and a visitor from another country, who had brought to the experiment lots of 
resources and had contributed significantly to the detector construction, 
sounds at least rude and unjustified. 



Still, back then CDF was not a place where people would exchange courtesies and 
compliments (it never was, in truth): there everybody had to work hard and the only way 
to earn the respect of colleagues was through the good physics output of one's analysis 
results. If your analysis methods were not considered publishable or your results were 
thought fallacious, you would be considered a potential threat to the good name of the 
experiment, and you would suffer little short than boycott. 
But the way Kondo was treated was all flowers in comparison to what other physicists 
would experience, along the way to the top discovery
... 
[1992] I had started working on CDF ... and I remember that one of the very first articles 
I read was the limit on top quark production where the famous dilepton ttbar candidate 
was mentioned. An event that is indeed most likely the first clear top-antitop decay 
detected in a particle physics experiment 
... 
Back then, Krisztof Sliwa analyzed the ttbar candidate by CDF in the dileptonic final 
state with an analysis called “neutrino weighting technique” which has later become a 
standard, and worked with Dalitz and Goldstein on a paper which was not authorized by  
the CDF collaboration 
… 
CDF, as a collection of physicists, did feel betrayed by Chris Sliwa. I do not know how 
clear was the violation of internal rules of the experiment, but for sure that was the 
sentiment circulating those days in the corridors of the CDF trailers 
... 
there was this air of suspicion around in 1992 
… 
As if somebody had committed Heresy! ...”.



Back in the 1990s, a very bad thing had happened:  

Two issues had arisen: 

1 - Physics Issue - Does the 130 GeV Truth Quark Low Mass State exist 
and did the Kondo and/or Sliwa-Goldstein-Dalitz Likelihood Method find it ? 

2 - Bureaucratic Issue - Was Sliwa’s sharing of CDF data with Goldstein and Dalitz 
a serious violation of an unwritten ethical code ? 

Fermilab, as a large physics collaboration with power over jobs and funding, 
was in position to decide which of the issues should be pursued or suppressed. 

It could have decided to pursue both issues, but it did not. 

It decided to suppress the Physics Issue (and the Truth Quark Low Mass State) 
so that individual outsiders (and their ideas) would go away 
and only Fermilab consensus ideas would survive in the world of physics, 
and the Fermilab consensus was that the one and only Tquark Mass State, 
the 174 GeV Mass State, would be recognized in the world of physics. 

It decided to pursue the Bureaucratic Issue because that allowed Fermilab 
to use its jobs-funding power to enforce its consensus view that 
the one and only Tquark Mass State was the 174 GeV Mass State. 

So, instead of searching for Truth, Fermilab asserted its Power. 
Regrettably, this is a common characteristic of Human Political Bureaucracies, 

as is exemplified by attacks on Snowdon and Assange as criminals 
for sharing Truthful Information with the public 

thus deflecting attention from the True Facts to details of Criminal Prosecution 
and instilling fear in others who might think about telling the Truth. 

Now a quarter century later, a very good thing has happened:

In this case, suppression of the Physics Issue failed because: 

the Physics Issue has been raised by the LHC 2016 run data 
which shows evidence of 3 Higgs Mass States

which correspond to 3 Truth Quark Mass States
and 

the 3-Mass-State-T-quark should now be known by its true name: 

the Truth Quark.  



Graphic Overview of Experimental Results



LHC Run-2 (2016) and Higgs mass states:

( histogram adapted from Figure 3 (left) of CMS PAS HIG-16-041 )



LHC Run-1 (2012) and Run-2 (2015) and Higgs mass states: 
By the end of Run-1 in 2012 the LHC had seen clear evidence for a Higgs (green dot) 
with mass around 125 GeV and the expected Standard Model cross section. It also saw 
in the Higgs -> ZZ -> 4l channel two more peakss (cyan and magenta dots)

In 2015 Run-2 CMS also saw indications of the 200 and 250 GeV Higgs mass states

( from slide 28 by Jim Olsen for 15 Dec 2015 LPCC Special Seminar )
In Run-1 CMS had also seen indications of Higgs mass states around 200 and 250 GeV 
whose cyan and magenta dots coincide with their 2015 Run-2 positions 



and with cross sections around 25% of SM expectation

CMS Run-1 also saw a (?) peak around 320 GeV that I expect to go away with 2016 Run-2 data. 
The two unmarked peaks around 160 and 180 GeV are probably due to WW and ZZ.

 
Further, 
in Run-1 ATLAS had seen indications of Higgs mass states around 200 and 250 GeV 



whose cyan and magenta dots coincide with the CMS 2015 Run-2 positions

ATLAS Run-1 did not see the (?) CMS Run-1 peak around 320 GeV 
as ATLAS saw an excess bin adjacent to two deficient bins.





Here are some details ( from slide 22 by Maarumi Kado for 15 Dec 2015 LPCC Special Seminar ): 

In my opinion the indications of 200 (cyan) and 250 (magenta) GeV Higgs mass states 
are there, but are obscured by: 

1 - a large LEE effect that is NOT appropriate for the 200 and 250 GeV Higgs mass 
states that were predicted by my E8 Physics model and indicated by prior Run-1 data

2  - the Brazil Band plot does NOT show the peak just below the 200 GeV line

2 - use of a log scale for the histogram of Events/20 GeV makes it hard to see 
the details of the Events around 200 and 250 GeV. 
It seems clear to me that the linear plot indicates that the 200 GeV (cyan) peak 
and the 250 GeV (magenta) peak are serious candidates with over 5 Events  
that might well be confirmed by 2016 data as real Higgs mass states. 



Three T-quark mass states

The 174 GeV Tquark mass state (cyan dot) is not controversial. It has been observed at 
Fermilab since 1994, when a semileptonic histogram from CDF (FERMILAB-PUB-94/097-E)

showed all three states of the T-quark.
In particular, the green bar represents a bin in the 140-150 GeV range containing 
Semileptonic events considered by me to represent the Truth Quark, but as to which 
CDF said "... We assume the mass combinations in the 140 to 150 GeV/c^2 bin 
represent a statistical fluctuation since their width is narrower than expected for a top 
signal. ...". I strongly disagree with CDF’s “statistical fluctuation” interpretation, 
based on my interpretations of much Fermilab T-quark data. 

The same three Tquark mass states were seen in 1997 by D0 (hep-ex/9703008)



in this semileptonic histogram:

The fact that the low (green) state showed up in both independent detectors
indicates a significance of 4 sigma.

My opinion is that the middle (cyan) state is wide because 
it is on the Triviality boundary 

where the composite nature of the Higgs as T-Tbar condensate
becomes manifest 

and
the low (cyan) state is narrow because it is in the usual non-trivial region

where the T-quark acts more nearly as a single individual particle.



Further, in February 1998 a dilepton histogram of 11 events from CDF (hep-ex/9802017)

shows both the low (green) state and the middle (cyan) T-quark state 
but 
in October 1998 CDF revised their analysis using 8 Dilepton CDF events (hep-ex/9810029)

shows that CDF kept the 8 highest-mass dilepton events, and threw away the 3 lowest-
mass dilepton events that were indicated to be in the 120-135 GeV range, and shifted 
the mass scale upward by about 10 GeV, indicating to me tthat Fermilab was attempting 
to discredit the low-mass T-quark state by use of cuts etc on its T-quark data. 



In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF (hep-ex/9801014)

showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent
with the low (green) state of the T-quark.

In his 1997 Ph.D. thesis Erich Ward Varnes (Varnes-fermilab-thesis-1997-28 at page 159) said:
"... distributions for the dilepton candidates. For events with more than two jets, the
dashed curves show the results of considering only the two highest ET jets in the
reconstruction ...

  ...” (colored bars added by me) 

The event for all 3 jets (solid curve) seens to me to correspond to 
decay of a middle (cyan) T-quark state 
with one of the 3 jets corresponding to 

decay from the Triviality boundary down to the low (green) T-quark state, 
whose immediately subsequent decay corresponds to the 2-jet (dashed curve) event at 

the low (green) energy level.



As to  the T-quark width for the 174 GeV mass state, which appears 
in the 1994 CDF and 1997 D0 semileptonic histograms to be about 40 GeV, 
which is 4 of the 10 GeV histogram bins, 
Mark Thomson, in “Modern Particle Physics” (Cambridge 2013) says:
“... Decay of the top quark ... The total decay rate is ... 

... For ... mt = 173 GeV ... the lowest-order calculation of the total decay width of the top 
quark gives t = 1.5 GeV ... 
The total width of the top quark is measured to be t = 2.0 +/- 0.6 GeV. 
The top width is determined much less precisely than the top quark mass because the 
width of the distribution ...[ color added to show correspondence to CDF and D0 histograms ]...

... is dominated by the experimental resolution. ...”. 

The T-quark total width t = 2 GeV is much smaller than the 40 GeV width 
experimentally observed at Fermilab and would, except for experimental resolution, 
fit well within one single bin in the 1994 CDF and 1997 D0 semileptonic histograms. 



As to  the T-quark width for the 130 GeV mass state, 
which appears in the 1994 CDF and 1997 D0 semileptonic histograms 
to be less than the 10 GeV histogram bin width, 
using the total width formula from Mark Thomson’s book and paraphrasing:   

“... For mt = 130 GeV ... the lowest-order calculation 
of the total decay width of the top quark gives t = about 0.5 GeV ...”. 

I think that the CDF explanation 
for the low mass T-quark peak in a single 10 GeV bin

"... We assume the mass combinations in the ... bin represent a statistical 
fluctuation since their width is narrower than expected for a top signal. ...". 

is highly unlikely since 
a similar low mass single 10 GeV bin T-quark mass peak was observed by the 
independent D0 detector.  

The mt = 130 GeV width of 0.5 GeV is only 1/20 of the 10 GeV bin width of that peak. 
The 20:1 = 10 : 0.5 observed width : actual width ratio for mt = 130 GeV 
is the same as  
the 20:1 = 40 : 2.0 observed width : actual width ratio for mt = 173 GeV. 

What differences between the mt = 130 GeV and mt = 173 GeV states 
might affect their relative experimental resolutions ? 

The mt = 130 GeV peak is in the normal Stable region 
in which the T-quark is represented by a Schwinger Source in M4 Physical Spacetime 
which Schwinger Source has Green’s Function structure based on Kernel Functions 
of Bounded Symmetric Domains whose symmetry is that of the T-quark. 
Since it is a simple Schwinger Source it has simple W - b - 2 jet decay.

The mt = 173 GeV peak is on the boundary 
of the Non-Perturbativity region where the composite nature of Higgs as T-quark 
Condensate becomes manifest, as does the 8-dim nature of Kaluza-Klein spacetime 
M4  x CP2 with M4 Physical Spacetime and CP2 Internal Symmetry Space where 
CP2 = SU(3) / SU(2)xU(1) has symmetries of the Standard Model Gauge Groups. 
Its decay scheme is more complicated, with 2 stages: 

175 to 130 GeV, a process of the Higgs - T-quark condensate system of E8 Physics
and 

simple W - b - 2 jet decay of the 130 GeV intermediate state. 

The wider width of the 173 GeV decay peak 
is due to the Higgs - T-quark condensate process. 



The 1997 UC Berkeley PhD thesis of Erich Ward Varnes gives details of some D0 
events and analysis, based on the Standard Model view of one T-quark mass state:
“... the leptonic decays of the t tbar events are divided into two broad categories: 
the lepton plus jets and dilepton channels. 
The former has the advantage of a large branching ratio, accounting for about 30% of 
all t tbar decays, with the disadvantage that electroweak processes or detector 
misidentification of fina-state particle can mimic the t tbar signal relatiely frequently. 
Conversely, 
the dilepton channels have lower backgrounds, but account for only 5% of all decays. 
... 
The kinematic selection of dilepton events is summarized in Table 5.2 ... 

...
In the dilepton channels, one expects the final state to consist of two charged leptons, 
two neutrinos, and two b jets (see Fig. 6.1) 

so that the final state is completely specified by knowledge of the energy four-vectors of 
these six particles ... there are ... kinematic constraints: 

The invariant mass of each lepton and neutrino pair is equal to the W mass. 
The masses of the reconstructed t and tbar in the event are equal. 



...
The result of reconstructing the top quark mass for a dilepton event is the distribution 
W(mt), which is evaluaed for 50 values of the top quark mass ... the intrinsic resolution 
of the dilepton mass reconstruction is much broader than the 4 GeV/c2 interval between 
assumed top quark masses ... the RMS of the typical W(mt) distribution ... typically lies 
between 35 and 40 GeV/c2 ... 

...
Figure 8.1: W(mt) distributions for the dilepton candidates. For events with more than 
two jets, the dashed curves show the results of considering only the two highest ET jets 
in the reconstruction ... 

 ...

...”.

In E8 Physics (viXra 1508.0157) there are, as stated above, three T-quark mass states, 
so in order to keep the kinematic constraint 

“The masses of the reconstructed t and tbar in the event are equal” 
the t and tbar must be in the same mass state, which is physically realistic because 
the t and tbar are created together in the same collider collision event. 



If the t and tbar are both in the 130 GeV mass state then the decay is simple with 2 jets: 

and both jets are highly constrained as being related to the W - b decay process 
so it is reasonable to expect that the 130 GeV decay events would fall in the narrow 
width of a single 10 GeV histogram bin. 

(In these two diagrams I have indicated energies only approximately for 
t and tbar mass states (cyan and green) and W and b-quark (blue) and jets (red). 

Actual  kinematic data may vary from the idealized numbers on the diagrams, 
but they should give similar physics results.)

If the t and tbar are both in the 173 GeV mass state 
(as, for example, in  Run 84676 Event 12814 ( e mu ) described above) 
the decay has two stages and 3 jets: 

First, the 175 GeV t and tbar both decay to the 130 GeV state, emitting a jet.
Then, the 130 GeV t and tbar decay by the simple 2-jet process.
The first jet is a process of the Higgs - T-quark condensate system of E8 Physics 
and is not a W -b decay process so it is not so highly constrained 
and it is reasonable to expect that the 175 GeV decay events would appear to have a 
larger (on the order of 40 GeV) width. 



As to t and tbar being the high T-quark mass state (around 225 GeV) 
there would be a third stage for decay from 225 GeV to 175 GeV 
with a fourth jet carrying around 100 GeV of decay energy. 
In the Varnes thesis there is one dilepton event 

that seems me to represent that third stage of decay from 225 GeV to 175 GeV. 
Since it is described as a 3-jet event and not a 4-jet event as I would have expected, 
my guess is that the third and fourth jets of my model were not distinguished by the 
experiment so that they appeared to be one third jet. 



Appendix - Details of Force Strength and Boson Mass Calculations

Here are less approximate more detailed force strength calculations:

The force strength of a given force is 

alphaforce = (1 / Mforce^2 ) ( Vol(MISforce)) ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))

where:

alphaforce represents the force strength; 

Mforce represents the effective mass; 

MISforce represents the relevant part of the target Internal Symmetry Space;

Vol(MISforce) stands for volume of MISforce and is sometimes also denoted by Vol(M);

Qforce represents the link from the origin to the relevant target for the gauge boson;

Vol(Qforce) stands for volume of Qforce;

Dforce represents the complex bounded homogeneous domain
 of which Qforce is the Shilov boundary;

mforce is the dimensionality of Qforce, which is
4 for Gravity and the Color force,

2 for the Weak force (which therefore is considered to have two copies of QW for SpaceTime), 
1 for Electromagnetism (which therefore is considered to have four copies of QE for SpaceTime) 

Vol(Dforce)^( 1 / mforce )  stands for a dimensional normalization factor 
(to reconcile the dimensionality of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).

The Qforce, Hermitian symmetric space, and Dforce manifolds for the four forces are:

Spin(5)   Spin(7) / Spin(5)xU(1)0    IV5             4        RP^1xS^4

SU(3)0      SU(4) / SU(3)xU(1)         B^6(ball)      4            S^5

SU(2)0     Spin(5) / SU(2)xU(1)0    IV3             2        RP^1xS^2

U(1)0                 -                               -               1             -



The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains 
(AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [unit radius scale].

Force0                    M                                Vol(M)

gravity0                  S^4                       8pi^2/3 - S^4 is 4-dimensional 

color                    CP^2                     8pi^2/3 - CP^2 is 4-dimensional

weak                S^2 x S^20               2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                             4-dim S^2 x S^2 = topological boundary of 6-dim 2-polyball
                                                 Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 =
                                                        = 2-dim surface frame of 4-dim S^2 x S^

e-mag                   T^4                      4 x 2pi - S^1 is 1-dim boundary of 2-dim disk
               4-dim T^4 = S^1 x S^1 x S^1 x S^1 = topological boundary of 8-dim 4-polydisk
                         Shilov Boundary of 8-dim 4-polydisk = S^1 + S^1 + S^1 + S^1 =
                                                      = 1-dim wire frame of 4-dim T^4

Note ( thanks to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but 
physically justified by noting that S4 and CP2 can be seen as having the same physical volume, with the 

only difference being structure at infinity.
Note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not 
apply and are set equal to 1, and from another point of view, the link manifold to the target vertex is trivial 

for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.

Force             M         Vol(M)                 Q               Vol(Q)         D              Vol(D) 

gravity0          S^4        8pi^2/3         RP^1xS^4      8pi^3/3       IV5          pi^5/2^4 5! 

color            CP^2      8pi^2/3            S^5               4pi^3       B^6(ball)       pi^3/6 

Weak         S^2xS^2   2x4pi            RP^1xS^2       4pi^2         IV3             pi^3/24

e-mag           T^40    4x2pi                -                     -               -                    -

Note ( thanks to Carlos Castro for noticing this ) that the volume listed for S5 is for a squashed S5, a 
Shilov boundary of the complex domain corresponding to the symmetric space SU(4) / SU(3) x U(1).



Using the above numbers, the results of the calculations are the relative force strengths 
at the characteristic energy level of the generalized Bohr radius of each force:

Spin(5)     gravity    approx 10^19 GeV   1                GGmproton^2 approx 5 x 10^-39

SU(3)        color      approx 245 MeV      0.6286                 0.6286

SU(2)        weak      approx 100 GeV      0.2535       GWmproton^2 approx 1.05 x 10^-5

U(1)         e-mag     approx 4 KeV      1/137.03608            1/137.03608

The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
The effect is particularly pronounced with the color force.
The color force strength was calculated using a simple perturbative QCD
renormalization group equation at various energies, with the following results:

Energy Level           Color Force Strength

245 MeV                            0.6286

5.3 GeV                             0.166

34 GeV                              0.121

91 GeV                              0.106

Taking other effects, such as Nonperturbative QCD, into account, 
should give a Color Force Strength of about 0.125 at about 91 GeV



Higgs, W+, W-, Z0: 

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the Cl(1,25) E8 model, 
the value of the fundamental mass scale vacuum expectation value v = <PHI> 
of the Higgs scalar field is set to be the sum of the physical masses of the weak bosons, 
W+, W-, and Z0, whose tree-level masses will then be shown by ratio calculations to be 
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, 
and therefore the electron mass will be 0.5110 MeV.

The relationship between the Higgs mass and v is given
by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, i
n the notation of quant-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2 
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says:
"... the invariant meaning of the constant lambda in the Lagrangian is not the coupling 
constant, the latter will change after quantization ... The invariant meaning of lambda is 
nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2
which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 )
we have

M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the Cl(1,25) E8 model, the fundamental mass scale vacuum expectation value v of 
the Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and v is set to be 252.514 GeV
so that

M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV

This is the value of the Low Mass State of the Higgs observed by the LHC. 
MIddle and High Mass States come from a Higgs-Tquark Condensate System. 
The Middle and High Mass States may have been observed by the LHC at 20% of the 
Low Mass State cross section, and that may be confirmed by the LHC 2015-1016 run. 



A Non-Condensate Higgs is represented by a Higgs at a point in  M4
that is connected to a Higgs representation in CP2 ISS by a line whose length 
represents the Higgs mass

Higgs" Higgs in CP2 Internal Symmetry Space
  |"           |
  | "          |
  | "          |
  | mass = 145"| Non-Condensate Higgs Mass = 145
  |"           |
  |            |
  |            |
Higgs " Higgs in M4 spacetime

and the value of lambda is 1 = 1^2 
so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV

However, in the Cl(1,25) E8 model,  the Higgs has structure of a Tquark condensate

mass = 145
T ---------Tbar " Effective Higgs in CP2 Internal Symmetry Space
 \"  |"  /"           |
  \ " |    / "           |
   \" |  /mass = 145"     | Higgs Effective Mass =
    \ | /                | = 145 x cos(pi/6)= 145 x 0.866 = 126
     \|/                 |
   Higgs              Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS
so that the vertices of the Higgs-T-Tbar system are connected 
by lines forming an equilateral triangle composed of 2 right triangles
(one from the CP2 origin to the T and to the M4 Higgs and
another from the CP2 origin to the Tbar and to the M4 Higgs).
In the T-quark condensate picture
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
and
lambda(H) = ( cos( pi / 6 ))^2

Therefore the Effective Higgs mass observed by LHC is:

Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV.



To get W-boson masses,
denote the 3 SU(2) high-energy weak bosons
(massless at energies higher than the electroweak unification)
by W+, W-, and W0,
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar,
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 }
is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ? 

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3.
The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2
gives a decomposition of the W bosons into the neutral W0 corresponding to S^1
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ). 
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, 
the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, 
we have

M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

The charged W+/- neutrino-electron interchange must be symmetric 
with the electron-neutrino interchange, so that the tree-level absence 
of right-handed neutrino particles requires that 

the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the 
charged W+/- SU(2) weak bosons act only on left-handed fermion particles of all types.



The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, 
and so is not restricted to left-handed fermions, but also has a component that acts on 
both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by 
custodial SU(2) symmetry, so that the left-handed component of the neutral W0 must be
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-,
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to 
(M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,
and if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T, 
then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force 
and as W0LR with respect to the parity conserving U(1) electromagnetic force,
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, 
and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1)
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above 
using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was 
calculated above using the volume V(S^2) of an S^2 \subset R^3, 
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-
spheres S^2 x S^2,
each of which contains one 1-sphere of the *alphaE force.



Therefore
*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),

*e = e / (4th root of 6) = e / 1.565 ,
and 
the mass mW0LR must be reduced to an effective value

M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV
for the *alphaE force to act like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct Cl(1,25) E8 model values for weak boson masses 
and the Weinberg angle theta_w are:

M_W+ = M_W- = 80.326 GeV;
M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree- level 
values somewhat.



Appendix - Details of Fermion Mass Calculations

In the Cl(1,25) E8 model, the first generation spinor fermions are
seen as +half-spinor and -half-spinor spaces of Cl(1,7) = Cl(8).
Due to Triality,
Spin(8) can act on those 8-dimensional half-spinor spaces 
similarly to the way it acts on 8-dimensional vector spacetime.

Take the the spinor fermion volume to be the Shilov boundary corresponding
to the same symmetric space on which Spin(8) acts as a local gauge group 
that is used to construct 8-dimensional vector spacetime:
the symmetric space Spin(10) / Spin(8)xU(1)
corresponding to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all first generation fermions see the spacetime over which the integral is
taken in the same way ( unlike what happens for the force strength calculation ),
the only geometric volume factor relevant for calculating first generation fermion
mass ratios is in the spinor fermion volume term.
Cl(1,25) E8 model fermions correspond to Schwinger Source Kerr-Newman Black 
Holes, 
so the quark mass in the Cl(1,25) E8 model is a constituent mass.

Fermion masses are calculated as a product of four factors:

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold 
S^7 x RP^1 related to the fermion particle by photon, weak boson, or gluon interactions.

N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. 
The 10 gravitons correspond to the 10 infinitesimal generators of Spin(0,5) = Sp(2). 
2 of them are in the Cartan subalgebra. 
6 of them carry color charge, and therefore correspond to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so
may be considered as corresponding to electrons. 
One graviton takes the electron into itself, and the other can only take the first-
generation electron into the massless electron neutrino. Therefore only one graviton 
should correspond to the mass of the first-generation electron. The graviton number
ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

N(octonion) is an octonion number factor relating up-type quark masses to
down-type quark masses in each generation.

Sym is an internal symmetry factor, relating 2nd and 3rd generation massive
leptons to first generation fermions. It is not used in first-generation calculations.



                               3 Generation Fermion Combinatorics
                                                  
                                                 First Generation (8)

( geometric representation of Octonions is from arXiv 1010.2979 )

electron          red        green         blue               red          green        blue         neutrino
                        up           up             up               down        down        down
                     quark       quark        quark            quark        quark       quark
        
       E               I               J               K                    i                j              k                 1

                                                 Second Generation (64)

Mu Neutrino (1)
Rule: a Pair belongs to the Mu Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) .



Muon (3)
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black)

and at least one element is NonAssociative 
(that is, is E which is the only Colorless NonAssociative element).

Blue Strange Quark (3)
Rule: a Pair belongs to the Blue Strange Quark if:

There is at least one Blue element and the other element is Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Charm Quark (17)
Rules: a Pair belongs to the Blue Charm Quark if:

1 - There is at least one Blue element and the other element is Blue or Colorless (black)
and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element (Red x Green = Blue).

( Red and Green Strange and Charm Quarks follow similar rules )

                                             



    Third Generation (512)

Tau Neutrino (1)
Rule: a Triple belongs to the Tau Neutrino if:

All elements are Colorless (black)
and all elements are Associative 

(that is, is 1 which is the only Colorless Associative element) 

Tauon (7)
Rule: a Triple belongs to the Tauon if:

All elements are Colorless (black)
and at least one element is NonAssociative (that is, is E which is the only Colorless 

NonAssociative element)



Blue Beauty Quark (7)
Rule: a Triple belongs to the Blue Beauty Quark if:

There is at least one Blue element and all other elements are Blue or Colorless (black)
and all elements are Associative (that is, is either 1 or i or j or k).

Blue Truth Quark (161)
Rules: a Triple belongs to the Blue Truth Quark if:

1 - There is at least one Blue element and all other elements are Blue or Colorless 
(black)

and at least one element is NonAssociative (that is, is either E or I or J or K)
2 - There is one Red element and one Green element and the other element is 

Colorless (Red x Green = Blue)
3 - The Triple has one element each that is Red, Green, or Blue,

in which case the color of the Third element (for Third Generation) is determinative 
and must be Blue.

( Red and Green Beauty and Truth Quarks follow similar rules )



The first generation down quark constituent mass : electron mass ratio is:

The electron, E, can only be taken into the tree-level-massless neutrino, 1, by
photon, weak boson, and gluon interactions. 
The electron and neutrino, or their antiparticles, cannot be combined to produce any of 
the massive up or down quarks. 
The neutrino, being massless at tree level, does not add anything to the mass formula 
for the electron.
Since the electron cannot be related to any other massive Dirac fermion, 
its volume V(Qelectron) is taken to be 1.

Next consider a red down quark i. 
By gluon interactions, i can be taken into j and k, the blue and green down quarks. 
By also using weak boson interactions, 
it can also be taken into I, J, and K, the red, blue, and green up quarks. 
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons and neutrinos. 
Therefore the red down quark (similarly, any down quark) 
is related to all parts of S^7 x RP^1, 
the compact manifold corresponding to { 1, i, j, k, E, I, J, K } 
and therefore 
a down quark should have 
a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor 
to the electron spinor manifold volume factor is 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,
md / me = 6 V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to I, J, and K, which are the octonion transforms under
E of i, j, and k of the down quarks, the up quarks and down quarks have the
same constituent mass

mu = md.
Antiparticles have the same mass as the corresponding particles.
Since the model only gives ratios of masses, 
the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV



As the proton mass is taken to be the sum of the constituent masses of its
constituent quarks

mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

The third generation fermion particles correspond to triples of octonions.
There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }

The symmetry of the 7 tauon triples is the same 
as the symmetry of the first generation tree-level-massive fermions, 
3 down, quarks, the 3 up quarks, and the electron, 
so by the Sym factor the tauon mass should be the same as
the sum of the masses of the first generation massive fermion particles. 

Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated tauon mass of 1.88 GeV is a sum of first generation fermion
masses, all of which are valid at the energy level of about 1 GeV.

However, as the tauon mass is about 2 GeV,
the effective tauon mass should be renormalized 
from the energy level of 1 GeV at which the mass is 1.88 GeV 
to the energy level of 2 GeV.
Such a renormalization should reduce the mass.

If the renormalization reduction were about 5 percent,
the effective tauon mass at 2 GeV would be about 1.78 GeV.
The 1996 Particle Data Group Review of Particle Physics gives a tauon mass of
1.777 GeV.

All triples corresponding to the tau and the tau-neutrino are colorless.



The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples involving 1 and E, 
but for 1 and I, 1 and J, and 1 and K, 
which correspond to the red, green, and blue beauty quarks,
respectively.

The seven red beauty quark triples correspond to the seven tauon triples, 
except that 
the beauty quark interacts with 6 Spin(0,5) gravitons 
while the tauon interacts with only two.

The red beauty quark constituent mass should be the tauon mass times 
the third generation graviton factor 6/2 = 3, 
so the red beauty quark mass is mb = 5.63111 GeV.

The blue and green beauty quarks are similarly determined to also be 5.63111 GeV.

The calculated beauty quark mass of 5.63 GeV is a consitituent mass, 
that is, it corresponds to the conventional pole mass plus 312.8 MeV.
Therefore, the calculated beauty quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory beauty quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22.

Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV 
gives an MSbar 1-loop beauty quark mass of 4.6 GeV, 
and
an MSbar 1,2-loop beauty quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV.

DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar beauty quark mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).



The theoretical model calculated Beauty Quark mass of 5.63 GeV
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV.

However, the theoretical model calculated value 
of the color force strength constant alpha_s at about 5 GeV is about 0.166,
while the conventional value 
of the color force strength constant alpha_s at about 5 GeV is about 0.216,
and 
the theoretical model calculated value 
of the color force strength constant alpha_s at about 90 GeV is about 0.106,
while the conventional value 
of the color force strength constant alpha_s at about 90 GeV is about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV),
and a color force strength alpha_s at 5 GeV (0.166)
such that 1 + alpha_s = 1.166 is about 4 percent lower
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Triples of the type { 1, I, J } , { I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
The truth quark corresponds to those 512 - 1 - 7 - 21 = 483 triples,
so the constituent mass of the red truth quark
is 161 / 7 = 23 times the red beauty quark mass,
and the red T-quark mass is
mt = 129.5155 GeV

The blue and green truth quarks are similarly determined to also be 129.5155 GeV. 

This is the value of the Low Mass State of the Truth calculated in the Cl(1,25) E8 model. 
The Middle Mass State of the Truth Quark has been observed by Fermilab since 1994. 
The Low and High Mass States of the Truth Quark have, in my opinion, also been 
observed by Fermilab (see Chapter 17 of this paper) but the Fermilab and CERN 
establishments disagree.  

All other masses than the electron mass
(which is the basis of the assumption of the value of the Higgs scalar field vacuum
expectation value v = 252.514 GeV),
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the Cl(1,25) E8 model.
These results when added up give a total mass of third generation fermion
particles:

Sigmaf3 = 1,629 GeV



The second generation fermion particles correspond to pairs of octonions.
There are 8^2 = 64 such pairs. 

The pair { 1,1 } corresponds to the mu-neutrino.

The pairs { 1, E }, { E, 1 }, and { E, E } correspond to the muon.

For the Sym factor, compare the symmetries of the muon pairs 
to the symmetries of the first generation fermion particles: 
The pair { E, E } should correspond to the E electron.
The other two muon pairs have a symmetry group S2, 
which is 1/3 the size of the color symmetry group S3 
which gives the up and down quarks their mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group,
the experimental muon mass is about 105.66 MeV which may be consistent with 
radiative corrections for the calculated tree-level mmu = 104.76 MeV as
Bailin and Love, in “Introduction to Gauge Field Theory”, IOP (rev ed 1993), say:  
"... considering the order alpha radiative corrections to muon decay ... Numerical details 
are contained in Sirlin ... 1980 Phys. Rev. D 22 971 ... who concludes that the order 
alpha corrections  have the effect of increasing the decay rate about 7% compared with 
the tree graph prediction ...". Since the decay rate is proportional to mmu^5 the 
corresponding effective increase in muon mass would be about 1.36%, which would 
bring 104.8 MeV up to about 106.2 MeV.

All pairs corresponding to the muon and the mu-neutrino are colorless.



The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and i, j, or k.

The red strange quark is defined as the three pairs { 1, i }, { i, 1 }, { i, i } 
because i is the red down quark.
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.

Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that may carry electric charge,
into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

So the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and
the red strange quark constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j,
the green strange quarks correspond to the three pairs involving k,
and their masses are similarly determined to also be 625.5 MeV. 
The charm quark corresponds to the remaining 64 - 1 -  3 - 9 =  51 pairs.

Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV;
and
the product of the symmetry part of the strange quark mass, 312.75 MeV,
and the charm to strange octonion number factor 51 / 9,
which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are similarly determined to also be 2.085 GeV.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the
Charm Quark pole mass from 1.2 to 1.9 GeV.



The pole mass can be converted to an MSbar mass if the color force strength
constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the theoretical model value. 
Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV 
gives an MSbar 1-loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion
particles:

Sigmaf2 = 32.9 GeV



Appendix - Massless Realm Beyond EW Symmetry Breaking

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry
and no particles have any mass from the Higgs.
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?
2 - How did our Universe evolve in that early Massless Phase

of its first 10^(-11) seconds or so ?
3 - What do physical phenomena look like in the Massless Phase ?

1 - Can we build a collider that will explore the Massless Phase ?
Yes: In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel
length about 1000 km. Marc Sher has noted that by now (late 2012 / early
2013) the cost estimate of $12 billion should be doubled or more. My view
is that a cost of $100 billion is easily affordable by the USA as it is far less
than the Trillions given annually since 2008 by the USA Fed/Treasury
to Big Banks as Quantitative Easing to support their Derivatives Casino.
Science will advance AND non-Bankster people will get paying jobs.



2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ?

In the context of E8 Physics our Universe began 
as a Quantum Fluctuation from a Parent Universe 
whereby our Universe initially had 
Planck Scale Temperature / Energy 10^32 K = 1.22 x 10^19 GeV.

Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8)
that eventually produces the 12-dim SU(3)xSU(2)xU(1) Standard Model 
along with 16-dim U(2,2) Conformal Gravity Ghosts. 

Fermion term of 8-dimensional half-spinor Spin(8)
corresponding to first-generation fermion particles and antipartices
(electron, RGB Up quarks; neutrino, RGB down quarks);

Base Manifold of 8-dimensional Octonionic Spacetime.

With respect to 8-dimensional Spacetime
the dimensionality of the Gauge Boson term is 28 x 1 = 28
and
the dimensionality of the Fermion term is 8 x 7/2 = 28
( see Weinberg's 1986 Dirac Memorial Lecture at page 88 and note that 7/2 + 7/2 + 1 = 8 )
so
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale
due to Triality-based cancellations, an effective Subtle Supersymmetry.

Since the lower energy forms of E8 Physics are derived from
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity
(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).

Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings
of Zizzi Inflation produce about 10^77 fermion particles.

At the End of Inflation Our Universe had Temperature / Energy
10^27 K = 10^14 GeV



A consequence of the end of Octonionic Inflation
was the freezing out of a preferred Quaternionic Subspace
so that 8-dim Octonionic Spacetime was converted into
(4+4)-dim Kaluza-Klein spacetime M4 x CP2

where M4 is Minkowski Physical 4-dim spacetime and
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space.

The geometry of that splitting of spacetime produces a Higgs mechanism.
(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV
collisions among them would for each of the 10^77 fermions
produce jets containing about 10^12 particles of energy 100 GeV or so
so that the total number of such particles is about 10^89.

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three
constituent quarks, and there would have been roughly as many quarkantiquark
pairs in thermal equilibrium as photons ... 
before annihilation there must have been a slight excess ... of quarks over antiquarks, 
so that some quarks would survive to form nucleons when all the antiquarks had
annihilated with quarks. There was also a slight excess of electrons over
positrons, to maintain charge neutrality of the universe ...".

Therefore, 
in the interval between the End of Inflation and ElectroWeak Symmetry Breaking
most of the quarks in 10^89 fermions formed quark-antiquark pairs 
that produced as a condensate the Higgs that is needed for Mayer-Higgs.
The quark-antiquark condensate Higgs then
Breaks ElectroWeak Symmety at Temperature / Energy 3 x 10^15 K = 300 GeV
and gives mass to particles and at age 10^-(11) seconds
ends the Massless Phase of the history of Our Universe.



3 - What do physical phenomena look like in the Massless Phase ?

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5)
where MW is a Weak Boson Mass factor that goes away in the Massless
Realm where the Weak Force becomes a strong 0.25345.

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix
might be democratic which to me means that in the Massless Realm you
might say that there is just a democratic mixing matrix of the form 1/3 x
1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based
on the Wave Picture instead of the Particle Picture. 
Instead of a particle with mass moving slower than light 
the picture is a massless particle moving at light speed 
with its energy defined by its frequency.

In that picture, for example:

a Muon is distinguishable from an electron by higher frequency due to 2-fold 4+4 path of 
second generation fermions instead of simple 4 path of first generation fermions.

Quark wave paths have S7 x RP1 structure whose greater complexity
produces higher frequency than Lepton wave paths.

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on
standing wave frequencies instead of masses of particles, nuclei, etc.



Appendix - Kobayashi-Maskawa Parameters

In E8 Physics the KM Unitarity Triangle angles can be seen on the Stella Octangula 

The Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by

Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions,
denoted by 

Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The resulting KM matrix is: 

d                                                        s                                b

u         0.975                             0.222 0.00249                -0.00388i

c        -0.222 -0.000161i           0.974 -0.0000365i           0.0423

t          0.00698 -0.00378i        -0.0418 -0.00086i             0.999



Below the energy level of ElectroWeak Symmetry Breaking 
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, 
and Sakai in the 2010 Review of Particle Physics (note that I have changed their 
terminology of CKM matrix to the KM  terminology that I prefer because I feel that it was 
Kobayashi and Maskawa, not Cabibbo, who saw that 3x3 was the proper matrix 
structure): "... the charged-current W± interactions couple to the ... quarks with 
couplings given by ...

Vud        Vus        Vub
Vcd        Vcs        Vcb
Vtd         Vts         Vtb

This Kobayashi-Maskawa (KM) matrix is a 3x3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗ + Vcd Vcb∗ + Vtd Vtb∗ = 0, 
by dividing each side by the best-known one, Vcd Vcb∗ 
... 
¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023 ... α = 89.0 +4.4 −4.2 degrees ... γ = 73 +22 −25 degrees ...
The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗ = J SUM(m,n) ε_ikm ε_jln



The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                    0.2253 ± 0.0007                          0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                        0.97345 +0.00015 −0.00016       0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020     0.0403 +0.0011−0.0007              0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11)x10−5. ...".



Above the energy level of ElectroWeak Symmetry Breaking 
particles are massless. 

Kea (Marni Sheppeard) proposed 
that in the Massless Realm the mixing matrix might be democratic.
In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1      1      1
1      1      1
1      1      1

... has name... "democratic" family mixing ... 
the ... democratic ... mass matrix can be diagonalized by the transformation matrix A ...

1/sqrt(2)      -1/sqrt(2)          0
1/sqrt(6)       1/sqrt(6)      -2/sqrt(6)
1/sqrt(3)       1/sqrt(3)       1/sqrt(3)

as A MD At =

0      0      0
0      0      0
0      0      m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1      1      1
1      1      1
1      1      1

with no complex stuff and no CP violation in the Massless Realm.

When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0      0      0
0      0      0
0      0      1

which is physically like the Higgs being a T-Tbar quark condensate.



Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extending to a second dimension
forming a small blue-red-black triangle

that can be extended by reflection to form six small triangles making up a large triangle

Each of the six component triangles has 30-60-90 angle structure:



If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension

If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.

Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.



The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" 
with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023 so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ = 73 +22 −25 degrees

and so also consistent with the Standard Model expectation.



The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In the Cl(1,25) E8 model the Kobayashi-Maskawa parameters are determined in terms 
of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.



The following formulas use the above masses 
to calculate Kobayashi-Maskawa parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

1                                              0                                 0
0                                           cos(theta23)               sin(theta23)
0                                          -sin(theta23)                cos(theta23)

cos(theta13)                             0                             sin(theta13)exp(-i d13)
0                                               1                                0
-sin(theta13)exp(i d13)             0                             cos(theta13)

cos(theta12)                           sin(theta12)                 0
-sin(theta12)                          cos(theta12)                 0
0                                                0                               1



The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:

               d                                  s                                  b
u           0.975                           0.222                           0.00249 -0.00388i
c          -0.222 -0.000161i         0.974 -0.0000365i       0.0423
t            0.00698 -0.00378i      -0.0418 -0.00086i         0.999

The matrix is labelled by either (u c t) input and (d s b) output, 
or, as above, (d s b) input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

              d                                   s                                 b
d'          0.975                            0.222                          0.00249 -0.00388i
s'         -0.222 -0.000161i          0.974 -0.0000365i      0.0423
b'          0.00698 -0.00378i       -0.0418 -0.00086i        0.999

Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing.

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, 
the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... 
The study of CP violation is, at last, experiment driven. ... 
The CKM matrix provides a consistent picture 
of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ...
Very likely, 
the KM mechanism is the dominant source of CP violation in flavor changing processes.
... The result is consistent with the SM predictions. ...".



Appendix - Neutrino Masses Beyond Tree Level

Consider the three generations of neutrinos:
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
and three neutrino mass states: nu_1 ; nu_2 : nu_3
and
the division of 8-dimensional spacetime into
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino
whose propagation begins and ends in CP2 internal symmetry 
space,lying entirely therein. According to the Cl(1,25) E8 model 
the mass of nu_3 is zero at tree-level
but it picks up a first-order correction 
propagating entirely through internal symmetry space by merging 
with an electron through the weak and electromagnetic forces,
effectively acting not merely as a point
but
as a point plus an electron loop at beginning and ending points
so
the first-order corrected mass of nu_3 is given by
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component
of the neutrino mixing matrix
so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =
= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =
= 7.35 / 137 = 5.4 x 10^(-2) eV.

The neutrino-plus-electron loop can be anchored by weak force 
action through any of the 6 first-generation quarks
at each of the beginning and ending points, and that the
anchor quark at the beginning point can be different from
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings.



The intermediate mass state nu_2 corresponds to a neutrino
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in M4 physical Minkowski spacetime,
thus having only one point (either beginning or ending) lying
in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.

According to the Cl(1,25) E8 model the mass of nu_2 is zero at 
tree-level but it picks up a first-order correction at only one 
(but not both) of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that
the first-order corrected mass of nu_2 is less than
the first-order corrected mass of nu_3 by a factor of 6,
so

the first-order corrected mass of nu_2 is
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6
= 9 x 10^(-3)eV.

The low mass state nu_1 corresponds to a neutrino
whose propagation begins and ends in physical Minkowski 
spacetime.
thus having only one anchoring to CP2 interna symmetry space.

According to the Cl(1,25) E8 model the mass of nu_1 is zero at 
tree-level but it has only 1 possible anchoring to CP2
as opposed to the 36 different possible anchorings for nu_3 
first-order corrections
or the 6 different possible anchorings for nu_2 first-order 
corrections
so that
the first-order corrected mass of nu_1 is less than
the first-order corrected mass of nu_2 by a factor of 6,
so

the first-order corrected mass of nu_1 is
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6
= 1.5 x 10^(-3)eV.



Therefore:

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 =
                            = ( 2916 - 81 ) x 10^(-6) eV^2 =
                            = 2.8 x 10^(-3) eV^2

and

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 =
                               = ( 81 - 2 ) x 10^(-6) eV^2 =
                               = 7.9 x 10^(-5) eV^2

The 3x3 unitary neutrino mixing matrix neutrino mixing matrix U

          nu_1      nu_2      nu_3

nu_e       Ue1       Ue2       Ue3

nu_m       Um1       Um2       Um3

nu_t       Ut1       Ut2       Ut3

can be parameterized (based on the 2010 Particle Data Book)
by 3 angles and 1 Dirac CP violation phase

      c12 c13                       s12 c13                      s13 e−id
  
U = − s12 c23 − c12 s23 s13 eid     c12 c23 − s12 s23 s13 eid    s23 c13

      s12 s23 − c12 c23 s13 eid   − c12 s23 − s12 c23 s13 eid    c23 c13

where cij = cos(theta_ij) , sij = sin(theta_ij)



The angles are

theta_23 = pi/4 = 45 degrees
because
nu_3 has equal components of nu_m and nu_t so
that Um3 = Ut3 = 1/sqrt(2) or, in conventional
notation, mixing angle theta_23 = pi/4
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23)

theta_13 = 9.594 degrees = asin(1/6)
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees
because
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points
that are in the physical spacetime where massless nu_e lives
so that cos(theta_12) = 0.866 = sqrt(3)/2

d = 70.529 degrees is the Dirac CP violation phase
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
This is because the neutrino mixing matrix has 3-generation structure
and so has the same phase structure as the KM quark mixing matrix
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 
0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

       nu_1                          nu_2                       nu_3

nu_e   0.866 x 0.986                 0.50 x 0.986               0.167 x e-id

nu_m  -0.5 x 0.707                   0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

nu_t   0.5 x 0.707                  -0.866 x 0.707              0.707 x 0.986
      -0.866 x 0.707 x 0.167 x eid  -0.5 x 0.707 x 0.167 x eid

       nu_1                          nu_2                       nu_3

nu_e   0.853                         0.493                      0.167 e-id

nu_m  -0.354                         0.612                      0.697
      -0.102 eid                    -0.059 eid
   
nu_t   0.354                        -0.612                      0.697
      -0.102 eid                    -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i
and .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.354               0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

nu_t   0.354              -0.612                0.697
      -0.034 - 0.096 i    -0.020 - 0.056 i

for a result of

       nu_1                nu_2                 nu_3

nu_e   0.853               0.493                0.056 - 0.157 i

nu_m  -0.388 - 0.096 i     0.592 - 0.056 i      0.697

nu_t   0.320 - 0.096 i     0.632 - 0.056 i      0.697

which is consistent with the approximate experimental values of mixing angles
shown in the Michaelmas Term 2010 Particle Physics handout 
of Prof Mark Thomson if the matrix is modified by taking into account
the March 2012 results from Daya Bay 
observing non-zero theta_13 = 9.54 degrees.



Appendix - Proton-Neutron Mass Difference

An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but 
a 313 Mev down valence quark 
can more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force 
constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength 
and |Vds| = 0.22 is the magnitude 
of the K-M parameter mixing first generation down and second generation strange)

so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly, the up quark Quantum color force mass increase is about

(mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 

(where |Vuc| = 0.22 is the magnitude 
of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly

mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is comparable to the experimental value of 1.3 Mev.



Appendix - Pion as Sine-Gordon Breather

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown 
or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.

The quark is a Schwinger Source Kerr-Newman Black Hole 
with constituent mass M 312 MeV.  

The antiquark is also a Schwinger Source Kerr-Newman Black Hole, 
with constituent mass M 312 MeV. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of 
Numerical Evolution Codes for General Relativity (see also a 2005 update):
"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of 
the axisymmetric configuration ]... reveals new features not seen in the degenerate case 
of the head-on collision ... If the degeneracy is slightly broken, the individual black holes 
form with spherical topology but as they approach, tidal distortion produces two sharp 
pincers on each black hole just prior to merger. ... 

Tidal distortion of approaching black holes ... Formation of sharp pincers just prior to merger ..

 
... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.



The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If 
the closing proceeds to completion, it ]... produce[s] first a peanut shaped black hole 
and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, 
the toroidal black hole remains a torus. 
The torus is an event horizon and therefore is not a 2-spacelike dimensional torus, 
but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike translations 
becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):
"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies 
entirely within the surface. ...".



A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather. 
The soliton and antisoliton of a Sine-Gordon Breather correspond 
to the quark and antiquark that make up the pion, 
analagous to the Massive Thirring Model. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book Aspects 
of Symmetry (Cambridge 1985), 
where he writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

Coleman says: “... We see that, in classical physics, B is an irrelevant parameter: 
if we can solve the sine-Gordon equation for any non-zero B, 
we can solve it for any other B. 
The only effect of changing B is the trivial one of changing the energy and momentum 
assigned to a given solution of the equation. This is not true in quantum physics, 
because the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one 
more dimensional constant of nature, Planck's constant, than in classical physics. ... 
the classical limit, vanishing hbar, is exactly the same as the small-coupling limit, 
vanishing B ... from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the left ...[ and ]... 
an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton move 
farther apart from each other. When sin( w t ) passes through one, 
they turn around and begin to approach one another. As sin( w t ) comes down to 
zero ... the soliton and antisoliton are on top of each other ... 
when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other.

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about 
their common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] 
solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. 

Note that the mass of the doublet is always less than twice the soliton mass, 
as we would expect from a soliton-antisoliton pair. ... 



Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
...[ found that ]... there is only a single series of bound states, labeled by the integer N ... 
The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) and M is the soliton mass. 
M is not given by Eq. ( 4.65 ), but is the soliton mass corrected by the DHN formula, 
or, equivalently, by the first-order weak coupling expansion. ... 
I have written the equation in this form .. to eliminate A, 
and thus avoid worries about renormalization conventions. 
Note that the DHN formula is identical to the Bohr-Sommerfeld formula, 
except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have a one-parameter 
family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; 
it is always the leading approximation for any dynamical system ... 
Dashen et al speculate that Eq. ( 4.82 ) is exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring model. 
This is surprising, 
because the massive Thirring model is a canonical field theory 
whose Hamiltonian is expressed in terms of fundamental Fermi fields only. 
Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent 
to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model 
with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... 
Note that if B^2 = 4 pi , g = 0 , 
and the sine-Gordon equation is the theory of a free massive Dirac field. ... 
It is a bit surprising to see a fermion appearing as a coherent state of a Bose field. 
Certainly this could not happen in three dimensions, 
where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, 
for the excellent reason that there is no spin. ... 
the lowest fermion-antifermion bound state of the massive Thirring model 
is an obvious candidate for the fundamental meson of sine-Gordon theory. ... 
equation ( 4.82 ) predicts that 
all the doublet bound states disappear when B^2 exceeds 4 pi . 



This is precisely the point where 
the Thirring model interaction switches from attractive to repulsive. ... 
these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... 
define identical physics. ... 
I have computed the predictions of ...[various]... approximation methods 
for the ration of the soliton mass to the meson mass for three values of B^2 : 
4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 
2 pi, and pi . At 4 pi we know the exact answer ... 
I happen to know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   
...[eq. 2.13b ] 

E = 8 sqrt(A) / B^2 
...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... 
[ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives 
the same result as the ... Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... 
explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

Using the Cl(1,25) E8 model constituent mass of the Up and Down quarks and 
antiquarks, about 312.75 MeV, as the soliton and antisoliton masses,
and setting B^2 = pi and using the DHN formula,
the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV
which is close to the experimental value of about 139.57 MeV.

Why is the value B^2 = pi the special value that gives the pion mass ?
( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) 

Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling 
expansion is exact. 



Appendix - Planck Mass as Superposition Fermion Condensate

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds
quantum sum of all possible virtual first-generation particle-antiparticle fermion pairs 
allowed  by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. 
Less mass would not be gravitationally bound at the vertex. 
More mass at the vertex would decay by Hawking radiation.

There are 8 fermion particles and 8 fermion antiparticles
for a total of 64 particle-antiparticle pairs.
Of the 64 particle-antiparticle pairs, 12 are bosonic pions.

A typical combination should have about 6 pions so 
it  should have a mass of about .14x6 GeV = 0.84 GeV.

Just as the pion mass of .14 GeV is less than the sum of the masses of a quark and an 
antiquark, pairs of oppositely charged pions may form a bound state of less mass than 
the sum of two pion masses.

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations,
the total mass of a one-vertex universe should give a Planck mass roughly around
0.66 x 2^64 = 1.217 x 10^19 GeV.

The value for the Planck mass given in by the 1998 Particle Data Group is 1.221 x 
10^19 GeV.



Appendix - Lagrangian Terms 

Gauge Gravity and Standard Model terms of Lagrangian have total weight 28 x 1 = 28 
12 generators for SU(3) and U(2) Standard Model  +

+ 16 generators for U(2,2) of Conformal Gravity = 
= 28 D4 Gauge Bosons each with 8-dim Lagrangian weight = 1

Fermion Particle-AntiParticle term also has total weight 8 x (7/2) = 28 
8 Fermion Particle/Antiparticle types each with 8-dim Lagrangian weight = 7/2

Since Boson Weight 28 = Fermion Weight 28 
the Cl(1,25) E8 model has a Subtle SuperSymmetry and is UltraViolet Finite. 















Appendix - E8 Fermionic AntiCommutators

Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 
The periodicity property of Real Clifford Algebras shows that E8 Spinor Fermions can 
also be described using anticommutators as well as commutators 
so that the E8 Physics model describes both Bosons and Fermions realistically. 

Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and 
half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements 
so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics 
and are wrong. 

However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie Algebra 
F4 can be described using anticommutators as well as commutators. 

The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
...



One can ... use a coordinate representation of the oscillators by introducing real 
coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors which satisfy Bose commutation 
rules 
...
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations 
...
Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...". 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure from the 
two copies of F4 embedded in two copies of Cl(8) whose tensor product produces 
Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting anticommutator 
structure from the two copies of F4 embedded in two copies of Cl(8) whose tensor 
product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics. 



Appendix - Details of Coleman-Mandula

The Cl(1,25) E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula 
because its fermionic fundamental spinor representations are built 
with respect to spinor representations for 8-dim Spin(1,7) spacetime.













Appendix - Details of Mayer - Higgs

Excerpts from: 

Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” 

and 
Meinhard Mayer in 

“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981))

and 

Shoshichi Kobayashi and Katsumi Nomizu in 
“Foundations of Differential Geometry Vol. I”, 

Interscience (1963)



























































Appendix - Higgs as Primitive Idempotent

By identifying the Higgs with Primitive Idempotents of the Cl(8) real Clifford algebra,
the Higgs is not seen as a simple-minded fundamental scalar particle, but rather
the Higgs is seen as a quantum process that creates a fermionic condensate
with which it interacts to make the fermions appear massive.
The Primitive Idempotent Higgs is part of my E8 Physics model
in terms of which the Primitive Idempotent Higgs is seen to do all the nice things
that the fundamental scalar particle Higgs needs to do,
and to be effectively a Higgs-Tquark system with 3 mass states. 

The conventional Standard Model has structure:
spacetime is a base manifold;
particles are representations of gauge groups
gauge bosons are in the adjoint representation
fermions are in other representations (analagous to spinor)
Higgs boson is in scalar representation.

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8):
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints)
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints)
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors.

There is no room for a fundamental Higgs in the E8 of E8 Physics.

However,
for E8 Physics to include the observed results of the Standard Model
it must have something that acts like the Standard Model Higgs
even though it will NOT be a fundamental particle.

To see how the E8 Physics Higgs works,
embed E8 into the 256-dimensional real Clifford algebra Cl(8):

Cl(8)                         256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1
      
Primitive                    16 = 1                         +  6                        + 1
Idempotent                                                    + 8

E8 Root Vectors      240 =        8 + 28 + 56 + 56 + 56 + 28 + 8

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed
into two 8-dimensional half-spinor parts each of which is related by Triality
to 8-dimensional spacetime and has Octonionic structure. In that decomposition:
the 1+6+1 = (1+3)+(3+1) is related to two copies of
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure



and
the 8 = 4+4 is related to two copies of
a 4-dimensional Co-Associative subspace of the Octonionic structure
(see the book “Spinors and Calibrations” by F. Reese Harvey)

The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent
when combined with the 240 E8 Root Vectors
forms the full 248-dimensional E8.

It represents a Cartan subalgebra of the E8 Lie algebra.

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent
is the Higgs of E8 Physics.

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent
represent:

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron
so
the E8 Higgs effectively creates/annihilates the fundamental fermions and

the E8 Higgs is effectively a condensate of fundamental fermions.

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces,
by freezing out a preferred 4-dim Associative Quaternionic subspace,
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2
with 4-dim M4 physical spacetime.

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent
includes the Cl(8) grade-0 scalar 1
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar
(or pseudoscalar) and in that respect is similar to Standard Model Higgs.

Not only does the E8 Higgs fermion condensate transform with respect
to 4-dim physical spacetime like the Standard Model Higgs but

the geometry of the reduction from 8-dim Octonionic spacetime
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives
E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure.

Since the second and third fermion generations emerge dynamically from the
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate.
Since the Truth Quark is so much more massive that the other fermions,

the E8 Higgs is effectively a Truth Quark condensate.
When Triviality and Vacuum Stability are taken into account,

the E8 Higgs and Truth Quark system has 3 mass states.



Appendix - Joy Christian Correlations

Bell’s Theorem 
on Quantum Correlations is based on the Hopf Fibration RP1 -> S1 -> S0 = {-1,+1}. 

Joy Christian has shown that it is more realistic 
to base Quantum Correlations on the Hopf Fibrations 
S1 -> S3 -> S2 = CP1 and S3 -> S7 -> S4 = QP1 and S7 -> S15 -> S8 = OP1
where R, C, Q, and O are Real, Complex, Quaternion, and Octonion Division Algebras. 

In his book “Disproof of Bell’s Theorem” (BrownWalker Press, 2nd ed, 2014) 
Joy Christian said: 
“... Every quantum mechanical correlation can be understood as 
a classical, local-realistic correlation among a set of points of a parallelized 7-sphere 
...
physical space ... respects the symmetries and topologies of a parallelized 7-sphere 
...
because 7-sphere ...[is]... homeomorphic to the ...[Octonion]... division algebra ... 
it is the property of division that ....[is]... responsible for ... local causality in the world 
... 
To understand this reasoning better, recall that, just as a parallelized 3-sphere is a 2-
sphere worth of 1-spheres but with a twist in the manifold S3 (=/= S2xS1) , 
a parallelized 7-sphere is a 4-sphere worth of 3-spheres 
but with a twist in the manifold S7 (=/= S4xS3) 
... just as S3 is 
a nontrivial fiber bundle over S2 with Clifford parallels S1 as its linked fibers, 
S7 is also 
a nontrivial fiber bundle ... over S4 ... with ... spheres S3 as its linked fibers. 
...
it is the twist in the bundle S3 that forces one 
to forgo the commutativity of complex numbers (corresponding to the circles S1) 
in favor of the non-commutativity of quaternions. 
In other words, a 3-sphere is not parallelizable by the commuting complex numbers but 
only by the non-commuting quaternions. And it is this noncommutativity that gives rise 
to the non-vanishing of the torsion in our physical space. 

In a similar vein, the twist in the bundle S7 (=/= S4xS3)  forces one to forgo the 
associativity of quaternions (corresponding to the fibers ) in favor of the non-
associativity of octonions. 
In other words, a 7-sphere is not parallelizable by the associative quaternions but
only by the non-associative octonions. 

... it can be parallelized ... because its tangent bundle happens to be trivial:
Once parallelized by a set of unit octonions, 
both the 7-sphere and each of its 3-spherical fibers remain closed under multiplication. 
This, in turn, means that 



the factorizability or locality condition of Bell is ... satisfied within a parallelized 7-sphere. 
The lack of associativity of octonions, however, entails that, unlike the unit 3-sphere
[which is homeomorphic to the ... group SU(2)], a 7-sphere is not a group manifold ...
the torsion within the 7-sphere ... varies from one point to another of the manifold. 
It is this variability of the parallelizing torsion within that is ultimately responsible for the 
diversity and non-linearity of the quantum correlations we observe in nature ...”. 

The 7-sphere S7 is the unit sphere in 8-dim space. 
S7 is not a Lie algebra, but is a Malcev algebra 
and is naturally embedded in the D4 Lie algebra Spin(8) which 
is topologically composed of ( but =/= the simple product S7 x S7 x G2 ) 
2 copies of S7 and 14-dim Lie Algebra G2 of the Octonion Automorphism Group. 

28-dim D4 Lie algebra Spin(8) can be represented by 8x8 antisymmetric real matrices 
It is a subalgebra of 63-dim A7 Lie Algebra SL(8,R) of all 8x8 real matrices with det = 1. 

Unimodular SL(8,R) is the non-compact Lie algebra corresponding to SU(8). 
SL(8,R) effectively describes the 8-dim SpaceTime of E8 Physics
as a generalized checkerboard of SpaceTime HyperVolume Elements. 
Anderson and Finkelstein in Am . J. Phys. 39 (1971) 901-904 said: 
"... Unimodular relativity ... expresses the existence of a fundamental element of 
spacetime hypervolume at every point. ...". 
From the Real Clifford Algebra Cl(16) and 8-Periodicity 
64-dim R+SL(8,R) appears from factoring Cl(16) = tensor product Cl(8)xCl(8) 
as the tensor product of the 8-dim vector spaces 8v of each of the Cl(8) factors
so that 64-dim R+SL(8,R) = 8v x 8v 
If you regard the two Cl(8) as Fourier duals then 
one 8v describes 8-dim Spacetime Position and the other 8v describes its Momentum.

David Brown, in May 2012 comments on scottaaronson.com blog, said: 
“... Where did Bell go wrong? Bell used quantum SU(1) states 
whereas Christian correctly uses quantum SU(8) states ...[from]... 
Christian’s parallelized 7-sphere model. ...
Every quantum mechanical Christian SU(8) correlation can be understood 
as a realistic, non-local Christian SU(8) correlations among a set of points 
of a parallelized 7-sphere ... More importantly, if Christian’s theory of local realism is true 
then SU(8) should be the gauge group for physical reality ...”. 
SU(8) is the compact version of SL(8,R), so it seems to me that it is David Brown’s idea, 
possibly motivated by SU(8) and SL(8,R) in E7 of D = 4 N = 8 supergravity models, that 
Joy Christian’s S7 Quantum Correlations have fundamental SL(8,R) structure. 



Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 ,  
“Contractions of Exceptional Lie Algebras and SemiDirect Products” , showed that 
SL(8,R) appears in the E8 Maximal Contraction = semi-direct product H92 x SL(8,R) 
where 
H92 is (8+28+56 +1+ 56+28+8)-dim Heisenberg Creation/Annihilation Algebra 

so that H92 x SL(8,R) has 7-graded structure:

grade -3 = Creation of 1 fermion (tree-level massless neutrino) 
with 8 SpaceTime Components for a total of 8 fermion component creators 
(related to SpaceTime by Triality) 

grade -2 = Creation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity 
for a total of 28 Boson creators 

grade -1 = Creation of 7 massive Dirac fermion
each with 8 SpaceTime Components for a total of 56 fermion component creators

grade 0 = 1 + SL(8) = 1+63 = 64-dim 
representing 8-dim SpaceTime of HyperVolume Elements 

grade 1 = Annihilation of 7 massive Dirac fermions 
each with 8 SpaceTime Components for a total of 56 fermion component annihilators 

grade 2 = Annihilation of 8+3+1 = 12 Bosons for Standard Model
and 16 Conformal U(2,2) Bosons for MacDowell-Mansouri Gravity
for a total of 28 Boson annihilators 

grade 3 = Annilation of 1 fermion (tree-level massless neutrino)
with 8 SpaceTime Components for a total of 8 fermion component annihilators 
(related to SpaceTime by Triality)

Here is how Physics Structures expand from Joy Christian’s S7 to E8 Physics: 

7-dim S7 - Lie Algebra -> 28-dim Spin(8) 

28-dim Spin(8) - Full 8x8 Matrix -> 63-dim SL(8,R) 

63-dim SL(8,R) - Creation/Annihilation -> 248-dim H92xSL(8,R) 

248-dim H92xSL(8,R) - Expansion -> 248-dim E8 



The E8 expansion of H92 x SL(8,R) has physical interpretation 
leading to a Local Classical Lagrangian with Base Manifold Spacetime, 
Gravity + Standard Model Gauge Boson terms, and Fermion terms 
for 8-dim spacetime and First-Generation Fermions (with 4+4 dim Kaluza-Klein and Second 
and Third Fermion Generations emerging with Octonionic Symmetry being broken to Quaternionic) : 

248-dim E8 = 120-dim D8 + 128-dim half-spinors of D8

In Symmetric Space terms: 

E8 / D8 = (64+64)-dim (OxO)P2 Octo-Octonionic Projective Plane 
64 = 8 components of 8 fermion particles 
64 = 8 components of 8 fermion antiparticles 

D8 / D4xD4 = 64-dim = 8 position coordinates  x 8 momentum coordinates

one D4 = 28 = 12 Standard Model Ghosts + 16 Conformal Gravity Gauge Bosons 
(4 of the 16 are not in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

other D4 = 28 = 16 ConformalGravity Ghosts + 12 Standard Model Gauge Bosons 
(4 of the 12 are not  in the 240 E8 root vectors, but are in its 8-dim Cartan subalgebra) 

My E8 Physics model (viXra 1405.0030 vG) was initially inspired back in the 1980s 
by D = 4, N = 8 supergravity models. 

Yoshiaki Tanii in his book “Introduction to Supergravity” (Springer 2014) said: 
“... Poincare supergravity constructed in the highest spacetime dimension 
is D = 11, N = 1 theory ... the low energy effective theory of M theory ... 
D = 11 supergravity has AdS4 x S7 spacetime ... 
This ... corresponds to the AdS4 solution of D = 4, N = 8 gauged supergravity ... 
D = 4, N = 8 gauged supergravity is ... related to 
a compactification of D = 11 supergravity ... by a seven-dimensional sphere S7 ... 
N = 8 supergravity ... the maximal supergravity ...[has]... multiplets ... 

1   8  28  56  70  56  28   8   1
... D = 4, N = 8 Supergravity ... has global E7(+7) and local SU(8) symmetries. ...”. 

Supergravity itself did not quite work for me. In hindsight, 
D = 4, N = 8 maximal global symmetry is only E7 with maximal compact SU(8) 

(noncompact version of SU(8) is SL(8,R) which is only part of the maximal contraction of E8) 
and the supergravity with maximal global symmetry E8 with maximal compact D8 
is  D = 3, N = 8 whose spacetime is only 3-dimensional. (Samtleben, arXiv 0808.4076). 

The S7 led me to work with Spin(8) which is the bivector Lie algebra 
of the Real Clifford Algebra Cl(8) with graded structure  1   8  28  56  70  56  28   8   1 
When Spin(8) seemed too small, I went to F4 which contained 
Spin(8) for Gauge Bosons, Spin(9) / Spin(8) for 8-dim SpaceTime, 
and F4 / Spin(9) for 8 fermion particles + 8 fermion antiparticles. 
When F4 failed to have desired complex structure, I went to E6. 
When E6 failed to have all the necessary fermion components and gauge boson ghosts, 
I went to E8 and found the E8 Physics model that as of now seems to be realistic. 



How does Bell-Christian-Brown SL(8,R) Quantum Theory 
fit with the Bohm Quantum Potential of E8 Physics 

( http://vixra.org/pdf/1405.0030vG.pdf ) ?

Comparison of Bohm's Quantum Potential hidden variable "lambdas"
with Bell's "lambdas” and Joy Christian's (arxiv 0904.4259)"lambdas":
Peter Holland, in his book "The Quantum Theory of Motion, an Account of
the de Broglie - Bohm Causal Interpretation of Quantum Mechanics"
(Cambridge 1993) said:
"... 11.5.1 Bell's Inequality ... In discussing the EPR spin experiment Bell
supposed that the results of the two spin measurements are determined
completely by a set of hidden variables lambda and made two assumptions
which he claimed should be satisfied by a local hidden-variables theory:
(i) The result A of measuring sigma1 . a on particle 1 is determined solely by
a and lambda, and the result B of measuring sigma2 . b on particle 2 is
determined solely by b and lambda , where a and b are unit vectors with
a . b = cos(delta).
Thus A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
Possibilities such as A = A( a , b , lambda ) and B = B( a , b , lambda ) are
excluded.
(ii) The normalized probability distribution of the hidden variables depends
only on lambda : rho = rho( lambda ).
Possibilities such as rho = rho( lambda , a , b ) are excluded.
...
We now consider to what extent assumptions (i) and (ii) are valid in the
causal [Bohm Potential] interpretation ... The hidden variables are then the
particle positions x1 , x2 (the internal orientation spin vectors s1 , s2 along
the trajectories are determined by the positions and the wavefunction ...) …
the eventual results ... for each of sz1 and sz2 is determined by the intial
positions of both particles and by delta , i.e., A = A (x1 , x2 , a . b ) ,
B = B( x1 , x2 , a . b ) Thus assumption (i) is not valid ...
Neither is assumption (ii) satisfied. ...
In reproducing ... the quantum mechanical correlation function ...
Ppsi( a , b ) = ... = - cos( delta ) ... the causal [Bohm Potential] interpretation
disobeys both of Bell's basic assumptions. ...".

So, Bell's "lambdas" obey (i) and (ii) and so obey Bell's inequality
and
Bohm's "lambdas" violate (i) and (ii) and so violate Bell's Inequality
but obey the quantum experimentally observed correlation function.

http://vixra.org/pdf/1405.0030vG.pdf
http://vixra.org/pdf/1405.0030vG.pdf


Joy Christian (see arxiv 0904.4259) explicitly violates (i) by replacing
A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1
with
A = A( a , lambda ) in S2 and B = B( b , lambda ) in S2.
However, Joy does not violate (ii). Joy says: "... once the state lambda is
specified and the two particles have separated, measurements of A can
depend only on lambda and a, but not b, and likewise measurements of B
can depend only on lambda and b, but not a ...[ compare the (ii)-violation by
Bohm's lamdbas as stated above ]... Assuming ... that the distribution
rho( lambda ) is normalized on the space /\, .we finally arrive at the
inequalities ... exactly what is predicted by quantum mechanics ... we have
been able to derive these results without specifying what the complete state
lambda is or the distribution rho( lambda ) is, and without employing any
averaging procedure ... the correlations [ for the examples of 0904.4259 ] …
are simply the local, realistic, and deterministic correlations among certain
points of ... S3 and S7 ... This implies that the violations of Bell inequalities
... have nothing to do with quantum mechanics per se ...".

So, even though Joy's lambdas do not violate (ii), when Joy "... derive[s] ...
the exact quantum mechanical expectation value ... - a . b " Joy's result is
consistent with that of Bohm's "lambdas".

Joy's "lambdas" are classical and local (in Joy's sense).

Bohm's "lambdas" are quantum and, since Joy does not change Bell’s (ii),
nonlocal (in Joy's sense).

Joy's "lambdas" and Bohm's "lambdas" are consistent with each other
with respect to their calculated quantum expectation values.



Could Joy's "lambdas" be considered as a Classical Limit of Bohm's "lambdas" ?

Consider again Peter Holland's book in which he says:
"... 6.9 Remarks on the path integral approach ... Feynman['s] ... route to
quantum mechanics ... rests on the trajectory concept and so may be
expected to have some connection with the causal [Bohm Potential]
formulation. ... Feynman provides a technique for computing ... the
transition amplitude (Green function or propagator) ... from the classical
Lagrangian ... One considers all the paths ... and associates with each an
amplitude ... These tracks are ... called 'classical paths' ... one sums
(integrates) over all the paths ... the solution .. is given by ... Huygens'
principle ... of all the paths ... one of them will be the actual trajectory
pursued by the quantum particle according to the [Bohm Potential] guidance
formula ... We shall refer to ... it ... as the 'quantum path' ... For an
infinitesimal time interval ... the propagator is just the classical wavefunction
... a finite path may be decomposed into many such infinitesimal steps, the
net propagator being obtained by successive applications of Huygens'
construction ... We may view the Feynman procedure as a method of
obtaining the quantum action from the set of all classical actions. ...".

If Joy Christian's classical "lambdas" are identified with Feynman path
Lagrangian / Green function propagators, and if their Huygens' sums can be
seen to produce the Bohm "lambdas",
then Joy's work will show a nice smooth classical limit (as opposed to Bell's
discordant classical limit) for the Bohm Quantum Potential.

If the Bohm Quantum Potential can then be used as a basis for a construction
of a realistic AQFT (Algebraic Quantum Field Theory)
then maybe Joy Christian's work will help show a useful connection (and
philosphical reconciliation) between
the Classical Lagrangian physics so useful in detailed understanding 
of the Standard Model
and
of AQFT along the lines of 
generalization of the Hyperfinite II1 von Neumann factor algebra. 



Appendix - Details of Conformal Gravity and ratio DE : DM : OM

MacDowell-Mansouri Gravity is described by Rabindra Mohapatra 
in section 14.6 of his book “Unification and Supersymmetry”: 





After the scale and conformal gauges have been fixed, 
the conformal Lagrangian becomes a de Sitter Lagrangian. 

Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, 
as was first shown by MacDowell and Mansouri (Phys. Rev. Lett. 38 (1977) 739). 
( Frank Wilczek, in hep-th/9801184 says that the MacDowell-Mansouri "... approach 
to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... 
S. MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , 
and independently Chamseddine and West ... A. Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); 
also quite relevant is A. Chamseddine, Ann. Phys. 113, 219 (1978). ...". )



The minimal group required to produce Gravity, 
and therefore the group that is used in calculating Force Strengths, 
is the [anti] de Sitter group, as is described by
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986) ( chapter 21 is a Non-
Supersymmetry chapter leading up to a Supergravity description in the following chapter 22 ):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in
terms of the e^a_u        ... The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ...
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA NOT SHOWN IN THIS QUOTE ]...
we shall see ...[that]... the action becomes invariant 
under all local [anti]de-Sitter transformations ...[and]... we recognize ... t
he familiar Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term.
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel
connection ... the torsion components ... now vanish.
So at this level full sp(4) invariance has been checked.
... Were it not for the assumed space-inversion invariance ...
we could have had a parity violating gravity. ...
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian
invertibility of the metric. ... the solution has torsion ... produced by an interference
between parity violating and parity conserving amplitudes.
Parity violation and torsion go hand-in-hand.
Independently of any more realistic parity violating solution of the gravity
equations this raises the cosmological question whether
the universe as a whole is in a space-inversion symmetric configuration. ...".



According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by
the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological-constant limit and the Q-symmetry of the strong cosmological constant
limit can be considered as limiting cases of the fundamental symmetry. ...
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and
whose group of motion is Q. Analogously to the Minkowski case, N is also a
homogeneous space, but now under the kinematical group Q, that is, N = Q/L
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as
base space and L as the typical fiber. The kinematical group Q, like the Poincare
group, has the Lorentz group L as the subgroup accounting for both the isotropy
and the equivalence of inertial frames in this space. However, the special
conformal transformations introduce a new kind of homogeneity. Instead of
ordinary translations, all the points of N are equivalent through special conformal
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the
sense that their geometries are determined respectively by a vanishing and an
infinite cosmological constants. The same can be said of their kinematical group of
motions: P is associated to a vanishing cosmological constant and Q to an infinite
cosmological constant.
The dual transformation connecting these two geometries is the spacetime
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group
P is transformed into the group Q, and the Minkowski space M becomes the conespace
N. The points at infinity of M are concentrated in the vertex of the conespace
N, and those on the light-cone of M becomes the infinity of N. It is
concepts of space isotropy and equivalence between inertial frames in the conespace
N are those of special relativity. The difference lies in the concept of
uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."



Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations
3 Boosts

4 Translations
4 Special Conformal transformations

1 Dilatation

The Cosmological Constant / Dark Energy comes from
the 10 Rotation, Boost, and Special Conformal generators
of the Conformal Group Spin(2,4) = SU(2,2),
so the fractional part of our Universe of the Cosmological Constant
should be about 10 / 15 = 67% for tree level. 

Black Holes, including Dark Matter Primordial Black Holes, are curvature
singularities in our 4-dimensional physical spacetime,
and since Einstein-Hilbert curvature comes from the 4 Translations
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2)
through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate),
the fractional part of our Universe of Dark Matter Primordial Black Holes
should be about 4 / 15 = 27% at tree level. 

Since Ordinary Matter gets mass from the Higgs mechanism
which is related to the 1 Scale Dilatation
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
the fractional part of our universe of Ordinary Matter
should be about 1 / 15 = 6% at tree level. 

However, 
as Our Universe evolves the Dark Energy, Dark Matter, and Ordinary Matter 
densities evolve at different rates, 
so that the differences in evolution must be taken into account 
from the initial End of Inflation to the Present Time. 

Without taking into account any evolutionary changes with time, 
our Flat Expanding Universe should have roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes

6% Ordinary Matter



As Dennis Marks pointed out to me,
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z
and a constant equation of state w:
w = -1 for /\ and the average overall density of /\ Dark Energy remains constant
with time and the expansion of our Universe;
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary
Matter declines as 1 / R^3 as our Universe expands;
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale
factor R of our Universe, as it expands.
Therefore, 
the above calculated ratio 0.67 : 0.27 : 0.06 is valid
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
the time when Ordinary Matter was 6% would be
at redshift z such that
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145.
To translate redshift into time,
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that
the time when Ordinary Matter was 6%
would have been a bit over 2 billion years ago, or 2 Gy BP.

http://www.supernova.lbl.gov/
http://www.supernova.lbl.gov/


In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point =
= Beginning of Accelerating Expansion
(purple vertical line at about z = 0.587 and about 7 Gy BP).
According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years
ago. The more shallow the curve, the faster the rate of expansion. The curve
changes noticeably about 7.5 billion years ago, when objects in the universe began
flying apart as a faster rate. ...".
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80
high red-shift type Ia supernovae. Their results imply that the universe was
decelerating for the first half of its existence, and then began accelerating
approximately 7 billion years ago. ...".
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "...
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7
provides direct evidence for an early phase of slowing expansion if the dark energy
is a cosmological constant ...".



3 - the Last Intersection of the Accelerating Expansion of our Universe
of Linear Expansion (green line) with the Third Intersection
(at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years
for our Milky Way Galaxy and is on the order of the time for the process of a
collision of galaxies.

4 - Now.
Those four Special Times define four Special Epochs:
The Inflation Epoch, beginning with the Big Bang and ending with the End of
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with
Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark
and Ordinary) remain more prominent than they would be under the "standard
norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration
and ending with the Last Intersection of Accelerating Expansion with Linear
Expansion. During Accelerating Expansion, the prominence of Matter Components
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last
Intersection with the Line of Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of
Accelerating Expansion and continuing forever, with New Universe creation
happening many times at Many Times. During the Late Accelerating Expansion
Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion
Epoch.

What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.



The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27,
producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21
for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of

0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be
substantially consistent with the cosmology of the E8 model.

2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously
observed in the WMAP data ... alignment between the quadrupole and octopole
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...".

E8 model rough evolution calculation is: DE : DM : OM = 75 : 20 : 05
WMAP: DE : DM : OM = 73 : 23 : 04
Planck: DE : DM : OM = 69 : 26 : 05

basic unevolved E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06

Since uncertainties are substantial, I think that there is reasonable consistency.



Conformal Gravity + Dark Energy and Pioneer Anomaly 

After the Inflation Era and our Universe began its current phase of expansion,
some regions of our Universe become Gravitationally Bound Domains
(such as, for example, Galaxies)
in which the 4 Conformal GraviPhoton generators are frozen out,
forming domains within our Universe like IceBergs in an Ocean of Water.
On the scale of our Earth-Sun Solar System, the region of our Earth, where we do
our local experiments, is in a Gravitationally Bound Domain.

Pioneer spacecraft are not bound to our Solar System and are experiments beyond
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ...
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions
will again be favorable for an attempt around July, 2001. ... At a now nearly
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its
motion into interstellar space, heading generally for the red star Aldebaran ... about
68 light years away ... it should take Pioneer 10 over 2 million years to reach its
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ...



The last communication from Pioneer 11 was received in November 1995, when
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range
time-delay and/or the Doppler shift in the signals. This type of data was used to
determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ...
analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous,
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time -
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well 
...
There was one [other] model of the ...[time acceleration]... type that was
especially fascinating. This model adds a quadratic in time term to the light time as
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )
It mimics a line of sight acceleration of the spacecraft, and could be thought of as
an expanding space model.
Note that a_quad affects only the data. This is in contrast to the a_t ... that affects
both the data and the trajectory. ... This model fit both Doppler and range very
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".



In his book “Mathematical Cosmology and Extragalactic Astronomy” (Academic
Press 1976) (pages 61-62 and 72), Irving Ezra Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a
system that is not gravitationally bound in the Earth-Sun Solar System, and its
results are consistent with Segal's Conformal Theory.

My view can be summarized as a 2-phase model based on Segal's work
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is
described in which all 15 generators of the conformal group are effective, some of
which are related to the dark energy by which our universe expands;

and

a metric for where we are, in regions dominated by ordinary matter, in which the 4
special conformal and 1 dilation degrees of freedom of the conformal group are
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are
effective, thus describing ordinary matter phenomena.



Transition at Orbit of Uranus:

It may be that the observation of the Pioneer phase transition at Uranus from
ordinary to anomalous acceleration is an experimental result that gives us 
a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than nuclear energy.

In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the
Sun ... we found that the largest systematic error in the acceleration residuals was a
constant bias, aP, directed toward the Sun. Such anomalous data have been
continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of
the orbit of Uranus. That phase transition may account for the unique rotational
axis of Uranus,

which lies almost in its orbital plane.
The most stable state of Uranus may be with its rotational axis pointed toward the
Sun, so that the Solar hemisphere would be entirely in the inner solar system
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely
in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the
other, and there would be no drag on the rotation due to material going from phase
to phase.



Of course, as Uranus orbits the Sun, it will only be in that most stable
configuration twice in each orbit, but an orbit in the ecliptic containing that most
stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust
cloud that was condensing into Uranus and therefore it may have caused Uranus to
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material
from one phase to another would be suppressed by the drag of undergoing phase
transition, so that, after Uranus condensed out of the gas/dust cloud, the only
remaining component of Uranus rotation would be on an axis pointing close to the
Sun, which is what we now observe.
Much of the perpendicular (to Uranus orbital plane) angular momentum from the
original gas/dust cloud may have been transferred (via particles "bouncing" off the
phase boundary) to the clouds forming Saturn (inside the phase boundary) or
Neptune (outside the phase boundary, thus accounting for the substantial (relative
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images
above and below from “Universe”, 4th ed, by William Kaufmann, Freeman 1994).



Conformal Gravity + Dark Energy and Warp Drive 

Gabriele U. Varieschi and Zily Burstein in arXiv 1208.3706 showed that with Conformal 
Gravity Alcubierre Warp Drive does not need Exotic Matter. 

In E8 Physics of viXra 1602.0319 Conformal Gravity gives Dark Energy which expands 
our Universe and can curve Spacetime. 

Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said “... based on the 
model of dark energy a proposed by Beck and Mackey ... assume... that photons ... can 
exist in two different phases: 
A gravitationally active phase where the zeropoint fluctuations contribute to the [dark 
energy] cosmological constant /\, 
and a gravitationally inactive phase where they do not contribute to /\. 
... this type of model of dark energy can lead to measurable effects in supeconductors, 
via ... interaction with the Cooper pairs in the superconductor. ... 
the transition between the two graviphoton’s phases ... occurs at the critical temperature 
Tc of the superconductor, which defines a cutoff frequency of opoint fluctuations ... 
Graviphotons can form weakly bounded states with Cooper pairs ... 
[which] ... form a condensate ...[in]... superconduct[ors] ... 
the cosmological cutoff frequency [could be measured] through the measurement of the 
spectral density of the noise current in resistively shunted Josephson Junctions ...”. 

Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 and 1206.516 showed that BSCCO 
superconducting crystals are natural Josephson Junctions. 

(BSCCO image from Wikipedia)

A Pentagonal Dipyramid configuration of 16 BSCCO crystals cannot close in flat 3-dim 
space, but can close if Conformal Dark Energy accumulated in the BSCCO Josephson 
Junctions curves spacetime. Such spacetime curvature allows construction of a 
Conformal Gravity Alcubierre Warp Drive that does not need Exotic Matter. 
“... If you spend any time playing with Geomag models, 
you are sure to stumble upon the structure ...



... which consists of four tetrahedra joined along faces. It looks as if you might be able to 
add one more bond to close the gap, creating a solid of five joined tetrahedra. But it 
doesn’t work. The gap is slightly too wide. ...” ( bit-player.org/2012/dancing-with-the-spheres )

To close the 7.36 degree gap, 
you can contract space in the tetrahedron containing the gap,
keep unchanged the space in the other 4 tetrahedra, and 
expand space just outside the structure and opposite to the gap tetrahedron. 



In these images ( from simplydifferently.org/Present/Data/Johnson_Solid/13.jpg )

the red edge designates two of the choices of which tetrahedron contains the gap 
and 
in this image (from Wikipedia on Alcubierre drive ) 

the structure is shown with space contracting in front of the gap tetrahedron 
and expanding behind the structure. 
“... Alcubierre drive (Wikipedia) ... Rather than exceeding the speed of light within a local 
reference frame, a spacecraft would traverse distances by 

contracting space in front of it and expanding space behind it, 
resulting in effective faster-than-light travel ... the Alcubierre drive shifts space around 
an object so that the object would arrive at its destination faster than light would in 
normal space ...”. 

The Alcubierre Warp Drive ( by John G. Cramer, Alternate View Column AV-81 ) 
“... General relativity does not forbid faster-than-light  [FTL] travel or communication, but it does
require that the local restrictions of special relativity must apply ... One example of this
is a wormhole connecting two widely separated locations in space ... by transiting the wormhole 
the object has traveled ...[at]... an effective speed of ...[many]... times the velocity of light.



Another example of FTL in general relativity is the expansion of the universe itself. 
As the universe expands, new space is being created between any two separated objects. 
The objects may be at rest with respect to their local environment and with respect to the 
cosmic microwave background, but the distance between them may grow at a rate greater than 
the velocity of light. According to the standard model of cosmology, parts of the universe are 
receding from us at FTL speeds, and therefore are completely isolated from us 
...
Alcubierre has proposed a way of beating the FTL speed limit that is somewhat like the 
expansion of the universe, but on a more local scale. He has developed a "metric" for general 
relativity ... that describes a region of flat space surrounded by a "warp" that propels it forward at 
any arbitrary velocity, including FTL speeds. Alcubierre's warp is constructed of hyperbolic 
tangent functions which create a very peculiar distortion of space at the edges of the flat-space 
volume. In effect, new space is rapidly being created ... at the back side of the moving volume, 
and existing space is being annihilated ... at the front side of the moving volume. 
Thus, 
a space ship within the volume of the Alcubierre warp (and the volume itself) would be pushed 
forward by the expansion of space at its rear and the contraction of space in front. 
Here's a figure from Alcubierre's paper showing the curvature of space ... 

... Since a ship at the center of the moving volume of the metric is at rest with respect to locally 
flat space, there are no relativistic mass increase or time dilation effects. The on-board 
spaceship clock runs at the same speed as the clock of an external observer, and that observer 
will detect no increase in the mass of the moving ship, even when it travels at FTL speeds. 
Moreover, Alcubierre has shown that even when the ship is accelerating, it travels on a
free-fall geodesic. In other words, a ship using the warp to accelerate and decelerate is always 
in free fall, and the crew would experience no accelerational gee-forces. Enormous tidal forces 
would be present near the edges of the flat-space volume because of the large space curvature 
there, but by suitable specification of the metric, these would be made very small within the 
volume occupied by the ship ...”.

( image below from George Dvorsky in Daily Explainer 11/26/12 at io9.gizmodo.com )



Appendix - Kepler Polyhedra and Planets 

Abstract

This is my view of extension to Uranus and Neptune 
of Kepler’s Mysterium Cosmographicum idea 
of relationship of Polytopes and Planetary Orbits

( images other than 24-cell are from, or adapted from, Wikipedia and Wolfram MathWorld )



Mercury =   Outer Sun-Sphere = Inner Octahedron 
Octahedron = 6 space Axes

Venus / Mercury = 0.72 / 0.39 = 1.85

Venus = Outer Octahedron = Inner Icosahedron 
Icosahedron = 12 Golden Edge-Points of Octahedron



Earth / Venus = 1 / 0.72 = 1.39

Earth = Outer Icosahedron = Inner Dodecahedron 
Icosahedron = 2 Octahedral embeddings = Earth + Moon

Dodecahedron = Dual Icosahedron



Mars / Earth = 1.52 / 1 = 1.52 

Since Earth+Moon has 2 Outer Icosahedra, use 1.26 x 1.26 = 1.59

Mars = Outer Dodecahedron = Inner Tetrahedron 
Tetrahedron = 4 / 20 of Dodedahedron Vertices

Tetrahedron = self-dual => stellated octahedron => unstable = Asteroids



Jupiter / Mars = 5.2 / 1.52 = 3.42

Jupiter = Outer Tetrahedron = Inner Cube 
Cube = 2 Tetrahedron Vertices = Dual Octahedron



Saturn / Jupiter = 9.54 / 5.20 = 1.83

Saturn = Outer Cube = Inner CubOctahedron 
Cuboctahedron = Truncated Cube

Poincare Gravity Space = Tiled by Cube



Uranus / Saturn = 19.19 / 9.54 = 2.01 

 

Uranus = Outer CubOctahedron = Inner Rhombic Dodecahedron 
Rhombic Dodecahedron = Dual Cuboctahedron

Cuboctahedron containing Cube of centers of Triangle Faces and 
Cuboctahedron within Basic Cube prior to Truncation

Uranus Orbit = Boundary of Pioneer Conformal Gravity Dark Energy 

Cuboctahedron = Buckminster Fuller Vector Equilibrium = Center of 4-dim 24-cell 



Neptune / Uranus= 30.06 / 19.19 = 1.57

Neptune = Outer Rhombic Dodecahedron = Inner Conformal Gravity Space 

Rhombic Dodecahedron = Center of 4-dim 24-cell 

Conformal Gravity Space = Tiled by Rhombic Dodecahedra



Appendix - Spinor Growth, Octonion Inflation ended by Quaternions

Where does the E8 of E8 Physics come from ? 
Based on David Finkelstein’s view of Fundamental Physics: 

In the beginning there was Cl(0) spinor fermion void

 
from which emerged 2 = sqrt(2^2) = 1+1 Cl(2) half-spinor fermions/antifermions 

 and  

from which emerged 4 = sqrt(2^4) = 2+2 Cl(4) half-spinor fermions/antifermions

 and  

from which emerged 8 = sqrt(2^6) = 4+4 Cl(6) half-spinor fermions/antifermions

 and 

from which emerged 16 = sqrt(2^8) = 8+8 Cl(8) half-spinor fermions/antifermions

and 

8 half-spinor fermions and 8 half-spinor antifermions are isomorphic by Cl(8) Triality 
to each other and to the 8 Cl(8) vectors 

8-Periodicity of Real Clifford Algebras 
Cl(8) x ...( N times tensor product )... x Cl(8) = Cl(8N) 

shows that Cl(8) (or any tensor multiple it) is the basic building block 
of ALL Real Clifford Algebras, no matter how large they may be.



The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein

( see “Clifford Algebras and the Classical Groups” by Ian Porteous 
and his Chapter 2 of “Lectures on Clifford (Geometric) Algebras and Applications” 

and chapter E8 Quantum Theory ... page 23 of this paper )



In particular, the tensor product Cl(8) x Cl(8) = Cl(16) 

256 = sqrt(2^16) = 128 + 128 Cl(16) spinors 
128 Cl(16) half-spinors = 64 + 64 fermions + antifermions

120 = Cl(16) bivectors = D8 root vectors
120  + 64 + 64 = E8 root vectors

E8 / D8 = 128-dim (OxO)P2 OctoOctonionic Projective Plane
D8 / D4xD4 = Gr(8,16) = 64-dim Octonionic Subspaces of R16

( Gr = Grassmanian and R16 = Vectors of Clifford Cl(16) Matrix Algebra for D8 )
one D4 contains D3 of Conformal Gravity+Dark Energy

other D4 contains A3 of Standard Model Color Force SU(3) 
( CP2 = SU(3) / SU(2)xU(1) of Kaluza-Klein contains SU(2)xU(1) of Electroweak Forces )

( Cl(16) = Cl(0,16) lives in Cl(1,25) of E8 26D String Theory ) 



One Cl(1,25) containing one Cl(0,16) containing one E8 gives a Lagrangian description 
of one local spacetime neighborhood. To get a realistic global spacetime structure, take 
the tensor product Cl(1,25) x ... x Cl(1,25) with all E8 local 8-dim Octonionic spacetimes 
consistently aligned as described by 64-dim D8 / D4xD4 (blue dots) (this visualization uses 
a hexagonal type of projection of the 240 E8 root vectors to 2-dim)    

which then fill up spacetime according to Gray Code Hilbert's curves: 



Our Universe emerged from its parent in Octonionic Inflation 

 
As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred. 
Most of them just appeared and disappeared as Virtual Fluctuations, 
but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings 
and reach Paola Zizzi's State of Decoherence 
thus making it a Real Fluctuation that became Our Universe. 

As Our Universe expands to a Cold Thin State, it will probably give birth 
to Our Child, GrandChild, etc, Universes. 

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as 
"a scientific justification of the anthropic principle", 

in the Cl(16,25 E8 model ALL Universes (Ours, Ancestors, Descendants) 
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182 )

In the Cl(1,25) E8 model, 
our SpaceTime remains Octonionic 8-dimensional throughout inflation. 

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at 
pages 50-52, 561:  "... If the multiplication is associative, as in the complex and 
quaternionic cases, we can remove parentheses in ... Schroedinger equation 
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... 
this proof fails in the octonionic case, and hence one cannot follow the standard 
procedure to get a unitary dynamics. ...[so there is a]... 
failure of unitarity in octonionic quantum mechanics ...".

The NonAssociativity and Non-Unitarity of Octonions 
accounts for particle creation without the need for a conventional inflaton field.



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles 
on the original Cl(1,25) E8 Local Lagrangian Region 

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled 
by Real Fermion Particles   or Real Fermion Antiparticles 

IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real  
and 
IF the Cl(1,25) E8 Local Lagrangian Region has an Effective Path from its QF Energy 
to that Particular slot. 

Let Cl(16) = Cl(8) x Cl(8) contained in Cl(1,25) where 
the first Cl(8) contains the D4 of Conformal Gravity with actions on M4 physical 
spacetime whose CPT symmetry determines the property matter - antimatter. 

Consider, following basic ideas of Geoffrey Dixon related to his characterization 
of 64-dimensional spinor spaces as C x H x O ( C = complex, H = quaternion, O = ocrtonion ), 
64-dim 64s++ = 8s+ x 8s+ of Cl(8) x Cl(8) = Cl(16)
and 
64-dim 64s+- = 8s+ x 8s- of Cl(8) x Cl(8) = Cl(16)
so that 
64s++ + 64s+- = 128s+ are +half-spinors of Cl(16) which is in E8

Then Cl(16) contains 
128-dim +half-spinor space 64s++ + 64s+- of Cl(16) in E8 = Fermion Generation 
and
128-dim -half-spinor space 64s-+ + 64s-- of Cl(16) not in E8 = Fermion AntiGeneration 

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of Cl(16)  
and 
since, due to their +half-spinor property with respect to the first Cl(8), 
the 128s+ = 64s++ + 64s+- have only Effective Paths of QF Energy that go 
to the Fermion Particle slots that are also of type + 
that is, to the 8 Fermion Particle Representation slots 

Next, consider the first Unfolding step of Octonionic Inflation. It is based on 
all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots 
whether or not they have been filled by QF Energy. 



7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and 
therefore to the 7 Independent E8 Integral Domain Lattices and 
therefore to 7 New Cl(1,25) E8 Local Lagrangian Regions. 
The 8th Fermion Particle slot corresponds to the 1 Real Octonion and 
therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and 
therefore to the 8th New Cl(1,25) E8 Local Lagrangian Region. 
Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New Cl(1,25) E8 Local 
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication 
of Cl(1,25) E8 Local Lagrangian Regions:  

If the QF Energy is sufficient, the Fermion Particle content after the first Unfolding is 

so it is clear that the Octonionic Inflation Unfolding Process 
creates Fermion Particles with no Antiparticles, 

thus explaining the dominance of Matter over AntiMatter in Our Universe. 

Each Unfolding has duration of the Planck Time Tplanck 
and none of the components of the Unfolding Process Components are simultaneous, 

so that the total duration of N Unfoldings is 2^N Tplanck. 
Paola Zizzi in gr-qc/0007006 said: "... during inflation, 
the universe can be described as a superposed state of quantum ... [ qubits ]. 
the self-reduction of the superposed quantum state is ... reached at the end of  
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... 
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...".



Why decoherence at 64 Unfoldings = 2^64 qubits ?
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).
By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real 
Clifford algebra for which we can reflexively identify each component Cl(8) 
with a vector in the Cl(8) vector space. This reflexive identification/reduction causes 
our universe to decohere at N = 2^64 = 10^19 
which is roughly the number of Quantum Consciousness Tubulins in the Human Brain. 
The Real Clifford Algebra Cl(8) is the basic building block of Real Clifford Algebras 
due to 8-Periodicity whereby Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)
An Octonionic basis for the Cl(8) 8-dim vector space is {1,i,j,k,E,I,J,K} 
NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by 
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains 

1 <=> 0E8
i <=> 1E8
j <=> 2E8
k <=> 3E8
E <=> 4E8
I <=> 5E8
J <=> 6E8
K <=> 7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices 
and 0E8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain. 
Using that correspondence expands the basis {1,i,j,k,E,I,J,K} to 

{0E8,1E8,2E8,3E8,4E8,5E8,6E8,7E8} 
Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the 
Expanded Space is    240 x 240 x 240 x 240 x 240 x 240 x 240 x 240
Everything in the Expanded Space comes directly from the original Cl(8) 8-dim space 
so all Quantum States in the Expanded Space can be held in Coherent Superposition. 
However, 
if further expansion is attempted, there is no direct connection to original Cl(8) space 
and any Quantum Superposition undergoes Decoherence. 
If each 240 is embedded reflexively into the 256 elements of Cl(8) the total dimension is 

256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 256^8 = 2^(8x8) = 2^64 =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) = Cl(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64) 
which is why Zizzi Quantum Inflation ends at the Cl(64) level. 

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having 
produced about (1/2) 16^64 = (1/2) (2^4)^64 = 2^255 = 6 x 10^76 Fermion Particles

The End of Inflation time was at about 10^(-34) sec = 2^64 Tplanck
and 

the size of our Universe was then about 10^(-24) cm 
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud. 



End of Inflation and Low Initial Entropy in Our Universe:
Roger Penrose in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:
"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in 
the past. ... the low-entropy states in the past are a puzzle. ...".
The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006: 
"... The self-reduction of the superposed quantum state is ... reached at the end of 
inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...
... This is also the number of 
superposed tubulins-qubits in our brain ... leading to a conscious event. ...".
The Zizzi Inflation phase of our universe ends with decoherence "collapse" of 
the 2^64 Superposition Inflated Universe into Many Worlds of Quantum Theory, 

only one of which Worlds is our World. The central white circle is the Inflation Era in 
which everything is in Superposition; the boundary of the central circle marks the 
decoherence/collapse at the End of Inflation; and each line radiating from the central 
circle corrresponds to one decohered/collapsed Universe World (of course, there are many 
more lines than actually shown), only three of which are explicitly indicated in the image, 
and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny 
fraction of the entropy of the 2^64 Superposition Inflated Universe, thus solving 

Penrose's Puzzle.



End of Inflation and Quaternionic Structure

In Cl(1,25) E8 Physics ( vixra 1405.0030 ) Octonionic symmetry of 8-dim spacetime 
is broken at the End of Non-Unitary Octonionic Inflation to Quaternionic symmetry 
of (4+4)-dim Kaluza-Klein M4 x CP2 physical spacetime x internal symmetry space. 

Here are some details about that transition: 

The basic local entity of Cl(1,25) E8 Physics is Cl(1,25) which contains 
Cl(0,16) = Cl(1,15) = Cl(4,12) = Cl(5,11) = Cl(8,8) = M(R,256) = 256x256 Real Matrices 
which contains E8 with 8-dim Octonionic spacetime 
and is the tensor product Cl(0,8) x Cl(0,8) = Cl(1,7) x Cl(1,7) 
where Cl(0,8) = Cl(1,7) = M(R,16) is the Clifford Algebra of the 8-dim spacetime. 

Non-Unitary Octonionic Inflation is based on Octonionic spacetime structure with 
superposition of E8 integral domain lattices. At the End of Inflation the superposition 
ends and Octonionic 8-dim structure is replaced by Quaternionic (4+4)-dim structure. 

Since M(R,16) = M(Q,2) x M(Q,2) and M(Q,2) = Cl(1,3) = Cl(0,4) 
Cl(0,8) = Cl(1,7) can be represented as Cl(1,3) x Cl(0,4) 
where 
Cl(1,3) is the Clifford Algebra for M4 physical spacetime 
and 
Cl(0,4) is the Clifford Algebra for CP2 = SU(3) / U(2) internal symmetry space 
thus 
making explicit the Quaternionic structure of (4+4)-dim M4 x CP2 Kaluza-Klein. 

Quaternionic structure similar to that of Cl(1,3) = Cl(0,4) = M(Q,2) is seen in
Cl(2,4) = M(Q,4) = 4x4 Quaternion matrices with grading based on 4x4 =  1   4   6   4   1    

1   2    1
     4    8     4
           6   12      6   
                  4      8   4
                          1   2   1 
1   6   15   20   15   6   1



Conformal Gravity Spin(2,4) = SU(2,2) of Cl(2,4) = M(Q,4) 4x4 Quaternionic Matrices 



Appendix - Quaternion Hurwitz Shells - Primes and Powers of 2 

Conway and Smith, in “On Quaternions and Octonions” said: 
“... 5.1 The Hurwitz Integral Quaternions  ... Hurwitz ... found a ... definition ... that 
a+bi+cj+dk is a Hurwitz integer just if either all of a, b, c, d are in Z or all are in Z + 1/2 
... A prime Hurwitz integer P is one whose norm is a rational prime p. 
Analogously to the fact that p = p x 1 and p = 1 x p are the only ways p is the product of 
two rational primes, its only factorizations into two Hurwitz integers must have the form 
P = P' x U and P = V x P", where N(P) = N(P") = p and N(U) = N(V) = 1. 
So, we must ... study the Hurwitz units ... the Hurwitz integers of norm 1. 
                Theorem 1. There are precisely 24 Hurwitz units, namely 
the eight Lipschitz units +1, ±i, ±j, ±k, and the 16 others ±1/2 ± (1/2)i ± (1/2)j ± (1/2)k
... 
if P is a Hurwitz prime, then its only factorizations as a product of two Hurwitz integers 
are P = P U^(-1) x U and P = V x V^(-1) P as U and V run over the 24 Hurwitz units 
... Theorem 3. Each rational prime p 
admits at least one quaternionic factorization p = P0 P0           ...”.

Hurwitz quaternions whose (square) norm is rational prime 
are prime quaternions and there are no other prime quaternions. 
In particular, over the quaternions, no rational primes are prime.

The Hurwitz Integral Quaternions form the D4+ Lattice = Z4 Lattice that contains as a 
sublattice the D4 Lattice of the D4 Lie Algebra. 

An integer N is a Power of 2 
if and only if 

the D4+ Lattice sphere of radius N contains 24 D4+ Lattice vertices. 

An integer N is a Rational Prime 
if and only if 

the D4+ Lattice sphere of radius N contains 8 (1+N) D4+ Lattice vertices. 

The number of vertices of a Lattice on a sphere of given radius 
is described by the theta series of that lattice. 



Conway and Sloane, in “Sphere Packings, Lattices, and Groups” said: 
“... 

... The lattice Dn ... is ... the checkerboard lattice ... Theta series ...



... 
... The four-dimensional lattice D4 ... theta series ...

... ... we define Dn+ = Dn u ([1]+Dn) ... 
Dn+ is a lattice packing if and only if n is even ... D4+ = Z4 ... 

the theta series is  ...

  ...



 
...

...



...

...”.

theta series of lattice Z^4 = D4+ = 
= Number of ways of writing n as sum of 4 squares = 

= Sloane OEIS A000118

The green 24 numbers correspond to powers of 2 
(2,4,8,16,32) 

The red numbers correspond to primes beyond 2 
(3,5,7,11,13,17,19,23,29,31,37,41,43,47,53)

  1,   8, 24, 
 32,  24,  
 48,  96, 64,   24, 
104, 144, 96,   96, 112, 192, 192,  24, 
144, 312, 160, 144, 256, 288, 192,  96, 248, 336, 320, 192, 
240, 576, 256,  24, 
384, 432, 384, 312, 304, 480, 448, 144, 336, 768, 352, 288, 
624, 576, 384, 96, 456, 744, 576, 336, 432, 960, 576, 192



The D4+ Lattice lives in 4-dim Euclidean space and is made up of shells 
each of which is a set of vertices on a 3-sphere S3. 

Two ways to subdivide the S3 are 
( images from members.home.nl/fg.marcelis/24-cell.htm )

First, into 8 3-dim cube cells as a Tesseract Hypercube 

The D4+ Lattice shell of radius 3 has ( 1 + 3 ) x 8 = 32 vertices. 
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the 3 steps in the radius of the S3 of radius 3. 



For all prime numbers p, and only for those numbers, 
the D4+ Lattice shell of radius p has ( 1 + p ) x 8 vertices.
They can be considered to be the centers of each of the 8 cube cells 
plus, distributed around the center in each of the 8 cube cells, 
one new vertex for each of the p steps in the radius of the S3 of radius p 
where p is a prime number. This is a geometric characterization of prime numbers 
relating the radius of the 3-sphere S3 with the number of vertices on the S3. 
Second, into 24 3-dim octahedron cells as a 24-cell. A 24-cell can be constructed from a 
Tessaract hypercube with 8 additional vertices, one at the center of each cube cell, 
by connecting pairs of additional vertices to the 4 vertices of the common face squares 
of each cube cell, producing 24 octahedron cells and 8+16 = 24 vertices of the 24-cell.

This produces a series of S3 shells of radius p x 2^n (for prime p) each having ( 1 + p ) 
x 24 vertices. The D4+ Lattice shell of radius 2 has the 24 vertices of a 24-cell.

They can dually be considered to be the centers of each of the 24 octahedron cells. 
For all S3 of radius 2^n for any n (i.e., for all radii that are powers of 2) the D4+ Lattice 
shell of radius 2^n has 24 vertices. This is a geometric characterization of powers of 
2 relating the radius of the 3-sphere S3 with the number of vertices on the S3.



Here are the numbers of vertices in the first 45 shells of the D4+ lattice. 
Red S3 shells have prime radius. Green S3 shells have power-of-2 radius. 

Purple S3 shells have prime x power-of-2 radius. 

m = radius of shell              N(m) = no. vertices in shell of radius m 
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =  ( 1 + 2 ) x 8 = 1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8



Clifford Algebras have dimension Powers of 2. 

The E8 Physics Creation Sequence begins with Spinor/Clifford Algebra Doubling 

Cl(0,0) -> Cl(0,2) -> Cl(0,4) -> Cl(0,6) -> Cl(0,8) -> 

that goes to Cl(0,8) which has Vector - Half-Spinor Triality 
and is the Basic Building Block of 8-Periodicity of Real Clifford Algebras 
whereby the Creation Sequence continues by Tensor Product 

-> Cl(0,8)xCl(0,8) = Cl(0,16) --> Cl(0,16)xCl(0,8) = Cl(0,24) ->

Cl(0,16) contains the Maximal Exceptional E8 Lie Algebra 
Cl(0,24) contains the Vector Space of the 24-dim Leech Lattice /\24 that is composed of 
3 copies of E8 Lattices ( 2 being Integral Domains and 1 not Algebraically closed ) 

the Creation Sequence continues by constructing the Conformal Structure 
of 2x2 matrices with entries in Cl(0,24) = M(2,Cl(0,24))   

-> M(2,Cl(0,24)) = Cl(1,25) -> 

Since all the matrix entries are Cl(0,24) = tensor product of 3 copies of Cl(0,8) 
8-Periodicity allows formation of the tensor products of copies of Cl(1,25)

-> Completion of Union of All Tensor Products of Cl(1,25) = hyperfinite AQFT

The hyperfinite AQFT has Real / Octonionic structure inherited from Cl(0,8) 
and 
it also has Quaternionic structure due to 

Cl(1,25) = Cl(1,9)xCl(0,8)xCl(0,8) and Cl(1,9) = Cl(1,5) x Cl(0,4) = Cl(2,4) x Cl(0,4) 
where 
the vector space of Cl(2,4) is 6-dim Conformal Spacetime 
which contains 4-dim Minkowski Spacetime M4 of Cl(1,3)
and 
the vector space of Cl(0,4) corresponds to CP2 = SU(3) / SU(2)xU(1) 
so that 
before breaking Octonionic symmetry non-unitarity of Octonion Quantum Processes 
allows particle creation during the Inflation Era
and 
after breaking non-unitary Octonionic 8-dim Spacetime 
to unitary Quaternionic Spacetime, thus ending the Inflation Era, 
the Spacetime of the hyperfinite AQFT is (4+4)-dim M4 x CP2 Kaluza-Klein



Through Cl(0,16) the sequence is in Clifford Algebras whose Vectors are Powers of 2 
so that the D4 lattice spheres of Radius = Vector Dim contain 24 vertices
The 24-cell has 24 vertices

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(0,24), the Vectors have a Factor of 3 
so that 
the D4 lattice sphere of Radius = Vector Dim = 24 contains (1+3)x24 = 96 vertices 
The 24-cell has 96 edges. 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )



At Cl(1,25), the Vectors have a Factor of 13 
so that 
the D4 lattice sphere of Radius = Vector Dim = 26 contains (1+13)x24 = 336 vertices 

( image from Paul Broussous web page www-math.univ-poitiers.fr/%7Ebroussou/recherche.htm )

13 is the only number between 5 and 89 that is both Prime and Fibonacci. 
The 14 trees correspond to the 14 sections of the Klein Configuration. 

Klein Configuration represents group SL(2,7) with 336 elements. 
SL(2,7) is double cover of simple Klein Quartic symmetry group PSL(2,7) = SL(3,2)
Klein Configuration has central 14-gon, and so 14 slices. 
Each slice has 24 triangles.



Prime Powers of 2 sequence = Sloane OEIS A036378
n=0: 2^1 = 2 has 1 prime
2,

n=1: 2^2 = 4 has 1 prime
3, 

n=2: 2^3 = 8 has 2 primes
5, 7, 

n=3: 2^4 = 16 has 2 primes
11, 13, 

n=4: 2^5 = 32 has 5 primes
17, 19, 23, 29, 31, 

n=5: 2^6 = 64 has 7 primes
37, 41, 43, 47, 53, 59, 61, 

n=6: 2^7 = 128 has 13 primes
67, 71, 73, 79, 83, 89, 97, 101, 103, 107, 109, 113, 127, 

n=7: 2^8 = 256 has 23 primes
131, 137, 139, 149, 151, 157, 163, 167, 173, 179, 181, 191, 193, 197, 199, 
211, 223, 227, 229, 233, 239, 241, 251, 

n=8: 2^9 = 512 has 43 primes 
257, 263, 269, 271, 277, 281, 283, 293, 307, 311, 313, 317, 331, 337, 347, 
349, 353, 359, 367, 373, 379, 383, 389, 397, 401, 409, 419, 421, 431, 433, 
439, 443, 449, 457, 461, 463, 467, 479, 487, 491, 499, 503, 509, 

n=9: 2^10 = 1024 has 75 primes
521, 523, 541, 547, 557, 563, 569, 571, 577, 587, 593, 599, 601, 607, 613, 
617, 619, 631, 641, 643, 647, 653, 659, 661, 673, 677, 683, 691, 701, 709, 
719, 727, 733, 739, 743, 751, 757, 761, 769, 773, 787, 797, 809, 811, 821, 
823, 827, 829, 839, 853, 857, 859, 863, 877, 881, 883, 887, 907, 911, 919, 
929, 937, 941, 947, 953, 967, 971, 977, 983, 991, 997, 1009, 1013, 1019, 1021

n=10: 2^11 = 2048 has 137 primes 
                 1031   1033   1039   1049   1051   1061   1063   1069 
   1087   1091   1093   1097   1103   1109   1117   1123   1129   1151 
   1153   1163   1171   1181   1187   1193   1201   1213   1217   1223 
   1229   1231   1237   1249   1259   1277   1279   1283   1289   1291 
   1297   1301   1303   1307   1319   1321   1327   1361   1367   1373 
   1381   1399   1409   1423   1427   1429   1433   1439   1447   1451 
   1453   1459   1471   1481   1483   1487   1489   1493   1499   1511 
   1523   1531   1543   1549   1553   1559   1567   1571   1579   1583 
   1597   1601   1607   1609   1613   1619   1621   1627   1637   1657 
   1663   1667   1669   1693   1697   1699   1709   1721   1723   1733 
   1741   1747   1753   1759   1777   1783   1787   1789   1801   1811 
   1823   1831   1847   1861   1867   1871   1873   1877   1879   1889 
   1901   1907   1913   1931   1933   1949   1951   1973   1979   1987 
   1993   1997   1999   2003   2011   2017   2027   2029   2039



Prime Powers of 2 sequence = Sloane OEIS A036378 

Number of primes p between powers of 2, 2^n < p < 2^(n+1)
is 

1, 1, 2, 2, 5, 7, 13, 23, 43, 75, 137, 255, 464, 872, 1612, 
3030, 5709, 10749, 20390, 38635, 73586, 140336, 268216, 513708, 
985818, 1894120, 3645744, 7027290, 13561907, 26207278, 50697537, 
98182656, 190335585, 369323305, 717267168, 1394192236 ...



Conway and Smith, in “On Quaternions and Octonions” said:
“... algebraists take "integer" to mean member of what's called a maximal order ... 
those octonions for which all the coordinates are ordinary integers ... 
we call ... the Gravesian octaves or integers. 
... Theorem 1. The orders containing the Gravesian integers 
are precisely the 16 integer systems ...
an octonion a whose coordinates are in (1/2) Z ...[and]... are not also in Z 
form what we shall call the halving-set ... introduce the notation ... 

... We can specify one of the 16 systems by saying just which the halving-sets sets are. 
The multiplicative structure of the octonions already involves a distinguished family of 
quadruplets, namely those that correspond to quaternion subalgebras, together with 
their complements. These, ...[and]... the empty and full sets, we call the sixteen oo-sets: 

... An octonion whose halving-set is an oo-set we call an "oo-integer" ...

... or "Kirmse integer" ...[which]... are not multiplicatively closed. ... 



define the n-sets and n-integers (n = by interchanging oo with n in the definition of oo-
sets and oc-integers ... with outer n-sets in bold ... 

... The n-integers are multiplicatively closed for each n = 0,...,6. ...
The seven systems are ... isomorphic ...

the 0-integers ... halving-sets are

... 
The resulting systems are seven of the sixteen orders ... the seven maximal ones ... 
The intersections of pairs of these, which are also the intersections of certain triples, 
yield the seven "double Hurwitzian" systems. (The halving-sets 0, S2, oc124, 0356 for 
the typical one of these show that it is obtained by Dickson doubling from a Hurwitzian 
ring of quaternions.) The intersection of all seven maximal systems, which is equally the 
intersection of any two of the double Hurwitzian systems, we call the Kleinian octaves, 
since they can be obtained from Graves's integer octaves by adjoining 
(1/2) ( 1 + i0 + ... + (1/2) ( 1 + sqrt(-7) ), + i6 ), which ... is a "Kleinian" integer ... 
...

the number of vectors in E8 of norm 2n > 0 
is 240 times the sum of the cubes of the divisors of n

...



a primitive octavian integer p of norm mn has precisely 
240 left-hand divisors of norm m 
and 240 right-hand divisors of norm n, 
each set geometrically similar to the 240 units of O8 ... 
This result is analogous to the result ... for the Hurwitz integers, except that in O8, 
the factorizations are not unique "up to unit-migration" in view of the lack of associativity  
... the set of left-hand divisors of a given octavian integer is geometrically similar to the 
set of all octavian integers of a certain norm 
... 
Theorem 7. The number of factorizations of a primitive octavian, 

say Q = (( P1 P2 ) ( P3 (P4 ... Pk ))), 
modelled on a given factorization of its norm is 240^(k-1) . 
Moreover, if all but Pi and Pj are fixed, 
then the sets of values for Pi and Pj are geometrically similar to the set of 240 units. ...”. 



Appendix - Grothendieck Universe Quantum Theory and Code

The First Grothendieck Universe is the Empty Set.

The Second Grothendieck Universe is Hereditarily Finite Sets such as a 
Generalized Feynman Checkerboard Quantum Theory 

based on E8 Lattices and Discrete Cl(1,25) Clifford Algebra. 
(see viXra 1501.0078)

The Third Grothendieck Universe is the Completion of Union of all tensor 
products of Cl(1,25) Real Clifford algebra 

Since the Cl(1,25) E8 Lagrangian is Local and Classical, 
it is necessary to patch together Local Lagrangian Regions to form a Global Structure 
describing a Global Cl(1,25) E8 Algebraic Quantum Field Theory (AQFT). 

The usual Hyperfinite II1 von Neumann factor for creation and annihilation operators on 
Fermionic Fock Space over C^(2n) is constructed by completion of the union of all 
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2, 
so for the Cl(1,25) E8 model based on Real Clifford Algebras with Periodicity 8, 
Cl(1,25) = 2x2 matrices of Cl(0,24) where Cl(0,24) = Cl(0,8) x Cl(0,8) x Cl(0,8),
the completion of the union of all tensor products of Cl(1,25)
produces a generalized Hyperfinite II1 von Neumann factor
that gives the Cl(1,25) E8 model a natural Algebraic Quantum Field Theory. 

(see Chapter on E8 Quantum Theory)
The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture 
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):
"… there is no fundamental demarcation between snapshots of other times and 
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

... in the multiverse there are far too many snapshots for clock readings alone to locate 
a snapshot relative to the others. To do that, we need to consider the intricate detail of 
which snapshots determine which others. …
in some regions of the multiverse, and in some places in space, 
the snapshots of some physical objects do fall, for a period, into chains, 
each of whose members determines all the others to a good approximation …". 



The Real Clifford Algebra Cl(1,25) containing E8 for the Local Lagrangian of a Region 
is equivalent to a " snapshot" of the Deutsch "multiverse".
The completion of the union of all tensor products of all Cl(1,25) E8 Local Lagrangian 
Regions forms a generalized hyperfinite II1 von Neumann factor AQFT 
and emergently self-assembles into a structure = Deutsch multiverse. 

For the Cl(1,25) E8 model AQFT to be realistic, it must be consistent 
with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said: 
“... a [geometrically] correct local-realistic framework ... provides
exact, deterministic, and local underpinnings ...  The alleged non-localities 
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ] 
among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently 
in the elegant language of Clifford algebra ...”.
Since E8 is a Lie Group and therefore parallelizable
and lives in Clifford Algebra Cl(1,25), the Cl(1,25) E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of Cl(1,25) E8 AQFT is given by the 
Maximal Contraction of E8 = semidirect product A7 x h92 

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8) 
The Maximal E8 Contraction A7 x h92 can be written as a 5-Graded Lie Algebra    

28 + 64 + (SL(8,R) + 1) + 64 + 28
Central Even Grade 0 = SL(8,R) + 1 

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices, 
so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates. 

Odd Grades -1 and +1 = 64 + 64
Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions. 

Even Grades -2 and +2 = 28 + 28 
Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model. 

The Cl(1,25) E8 AQFT inherits structure from the Cl(1,25)- 8 Local Lagrangian  

   ∫ Gauge Gravity   + Standard Model +   Fermion Particle-AntiParticle
8-dim SpaceTime                                                                                          . 

The Cl(1,25)-E8 generalized Hyperfinite II1 von Neumann factor Algebraic Quantum 
Field Theory is based on the Completion of the Union of all Tensor Products of the form 

Cl(1,25) x ...(N times tensor product)... x Cl(1,25) 

For N = 2^8 = 256 the copies of Cl(1,25) are on the 256 vertices of the 8-dim 
HyperCube



For N = 2^16 = 65,536 = 4^8 the copies of Cl(1,25) fill in the 8-dim HyperCube 
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code 
will describe a path on the edges of an n-dimensional cube that can be used as 
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 2^8 sub-8-HyperCubes whose 
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube 

As N grows, the copies of Cl(1,25) continue to fill the 8-dim HyperCube of E8 
SpaceTime 
using higher Hilbert curve stages from the 8-bit reflected binary Gray code 
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. 

If edges of sub-HyperCubes, equal to the distance between adjacent copies of Cl(1,25), 
remain constantly at the Planck Length, then the 

full 8-dim HyperCube of our Universe expands as N grows to 2^16 and beyond 
similarly to the way shown by this 3-HyperCube example for N = 2^3, 4^3, 8^3 

from Wiliam Gilbert’s web page:

The Union of all Cl(1,25) tensor products is 
the Union of all subdivided 8-HyperCubes 

and 
their Completion is a huge superposition of 8-HyperCube Continuous Volumes 

which Completion belongs to the Third Grothendieck Universe.



AQFT Quantum Code

Cerf and Adami in quantum-ph/9512022 describe virtual qubit-anti-qubit pairs 
(they call them ebit-anti-ebitpairs) that are related to negative conditional entropies for 
quantum entangled systems and are similar to fermion particle-antiparticle pairs. 
Therefore quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams and 

the Algebraic Quantum Field Theory of the Cl(1,25) E8 Physics Model 
should have a Quantum Code Information System 

that is based on structure of a unit cell in 26D String Theory  
represented by Real Clifford Algebra Cl(0,8) x Cl(0,8) x Cl(0,8) = Cl(0,24)

(see Appendix - Details of World-Line String Bohm Quantum Theory)

Since Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
corresponds to 

Real Clifford Algebra Cl(0,8)

Tensor Product Quantum Reed-Muller code 
[[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

corresponds to 
AQFT (Algebraic Quantum Field Theory) hyperfinite von Neumann factor algebra 

that is Completion of the Union of All Tensor Products of Cl(1,25)

Quantum Reed-Muller code [[ 256 , 0 , 24 ]] is described in quantum-ph/9608026 
by Steane as mapping a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]]  
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]]  
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
(  2^8,   1+8+28+56,                              32 ) 



To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |
 
This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 

 



The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the Cl(1,25) E8 Physics Model 

 
the Higgs scalar prior to dimensional reduction corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), the classical repetition code; 
 



the 8-dimensional vector spacetime 

prior to dimensional reduction corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson spaces 

prior to dimensional reduction correspond to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 



The 8 first generation fermion particles and 8 first generation fermion antiparticles 
of the 16-dim full spinor representation of the 256-dimensional Cl(0,8) Clifford algebra 

correspond to the distance of the classical Reed-Muller code (256, 93, 16), 
and to the 16-dimensional Barnes-Wall lattice /\16, 
which lattice comes from the (16,5,8) Reed-Muller code.  
Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, and to the 8-dimensional E8 lattice 
which comes from the (8,4,4) Hamming code, with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  In Euclidean R8, 
there is only one way to arrange 240 spheres so that they all touch one sphere, 
and only one way to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), (5,16,1/5), (4,10,1/6), and (3,6,1/7).    

( If you use an Octonion Integral Domain instead of Euclidean R8 without multiplication 
then there are 7 algebraically independent ways to arrange the 240 spheres. )

 
The total 24 distance of the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  In Euclidean R24, 
there is only one way to arrange 196,560 spheres so that they all touch one sphere, 
and only one way to arrange 4600 spheres so that they all touch a set of two spheres in 
contact with each other, and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), (21,336,1/5), (20,170,1/6), ... .     



Appendix - Details of World-Line String Bohm Quantum Theory

A physically realistic Lattice Bosonic String Theory with Strings = World-Lines and 
Monster Group Symmetry

containing gravity and the Standard Model
can be constructed consistently with the E8 physics model
248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8

= (28 + 28 + 64) + (64 + 64)
 
Paths in C8 / WE8 correspond to World-Lines of Observers acting as Bosonic Strings. 
Andrew Gray in arXiv quant-ph/9712037 said: 
“... probabilites are ... assigned to entire fine-grained histories ... 
base[d] ... on the Feynman path integral formulation ... 
The formulation is fully relativistic and applicable to multi-particle systems. 
It ... makes the same experimental predictions as quantum field theory …”. 
Luis E. Ibanez and Angel M. Uranga in “String Theory and Particle Physics” said:  
“... String theory proposes ... small one-dimensional extended objects, strings, 
of typical size Ls = 1/ Ms, with Ms known as the string scale ... 
As a string evolves in time, it sweeps out a two-dimensional surface in spacetime, 
known as the worldsheet, which is the analog of the ... worldline of a point particle ... 
for the bosonic string theory ... the classical string action is the total area spanned by 
the worldsheet ... This is the ... Nambu– Goto action ...”.  

In my unconventional view 

the red line and the green line are different strings/worldlines/histories and 
the world-sheet is the minimal surface connecting them, 

carrying the Bohm Potential, 
as Standard Model gauge bosons carry Force Potential between Point Particles. 

The t world-sheet coordinate is for Time of the string-world-line history. 
The sigma world-sheet coordinate is for Bohm Potential Gauge Boson at a given Time.

( images adapted from “String Theory and Particle Physics” by Ibanez and Uranga )



Further, Ibanez and Uranga also said: 
“... The string groundstate corresponds to a 26d spacetime tachyonic scalar field T( x). 
This tachyon ... is ... unstable 
...
The massless two-index tensor splits into irreducible representations of SO( 24) ...
Its trace corresponds to a scalar field, the dilaton ϕ, whose vev fixes the string 
interaction coupling constant gs 
...
the antisymmetric part is the 26d 2-form field BMN 
...
The symmetric traceless part is the 26d graviton GMN ...”. 

Closed string tachyons localized at orbifolds of fermions produce virtual clouds of 
particles / antiparticles that dress fermions.  

Dilatons are Goldstone bosons of spontaneously broken scale invariance that 
(analagous to Higgs) go from mediating a long-range scalar gravity-type force
to the nonlocality of the Bohm-Sarfatti Quantum Potential. 

The antisymmetric SO(24) little group is related to the Monster automorphism group 
that is the symmetry of each cell of Planck-scale local lattice structure. 

Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String”  said: 
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”. 

Must the 24x24 symmetric matrices be interpreted as the graviton ? - !!! NO !!!

The 24x24 Real Symmetric Matrices form the Jordan Algebra J(24,R). 

Jordan algebras correspond to the matrix algebra of quantum mechanical states, 
that is, from a particle physics point of view, 
the configuration of particles in spacetime upon which the gauge groups act. 

24-Real-dim space has a natural Octonionic structure of 3-Octonionic-dim space. 

The corresponding Jordan Algebra is J(3,O) = 3x3 Hermitian Octonion matrices. 

Their 26-dim traceless part J(3,O)o describes the 26-dim of Bosonic String Theory 
and 

the algebra of its Quantum States, 
so that 

the 24x24 traceless symmetric spin-2 particle is the Quantum Bohmion.



Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says:
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...[with]... 
the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... negative mass-
squared means that the no-string 'vacuum' is actually unstable ... ".
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime.
The string-graviton of E8 Physics is a spin-2  interaction among strings.
If Strings = World Lines and World Lines are past and future histories of particles,
then string-graviton interactions determine a Cramer Transaction Quantum Theory
discussed in quantum-ph/0408109. 

Roger Penrose in "Road to Reality" (Knopf 2004) says: "... quantum mechanics ... 
alternates between ... unitary evolution U ... and state reduction R ... 
quantum state reduction ... is ... objective ... OR ...
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...".

String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction.
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets.
The tachyon produces the instability of a truly empty vacuum state with no strings.
It is natural, because if our Universe were ever to be in a state with no strings,
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes.
Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start:
 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both D8 
adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th E8 lattice 1E8 
with 240 first-shell vertices related to the D8 adjoint part of E8 is related to the 7 
octonion imaginary lattices (viXra 1301.0150v2) .
It can act as an effectively independent lattice as part of the basis subsets
{1E8,EE8} or {1E8,iE8,jE8,kE8}.



With that in mind, here is the construction:
 
Step 1:
Consider the 26 Dimensions of Bosonic String Theory as 
the 26-dimensional traceless part J3(O)o

 a        O+      Ov   
 
 O+*      b       O-   
 
 Ov*      O-*   -a-b

(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} 
and a and b are real numbers with basis {1}) 
of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.
 
Step 2:
Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

Step 3:
Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.
Add this subspace to D3, to get D7.
 
Step 4:
Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space 
by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.
Add this subspace to D7, to get D8.
D8, our basic Brane, looks like two layers (past and future) of D7s.
Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

8 world-brane scalars for Octonionic O+ space;
8 world-brane scalars for Octonionic O- space;

1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 

stacked in timelike order.
 



Step 5:
To get rid of the world-brane scalars corresponding to the Octonionic O+ space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8.

Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to 
the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion p
articles = 8x8 = 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

8 world-brane scalars for Octonionic O- space;
1 world-brane scalars for real a space; and

1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 6:
To get rid of the world-brane scalars corresponding to the Octonionic O- space, orbifold 
it by the 16-element discrete multiplicative group 

Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 
to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion 
anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, 
positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the past D7 layer of D8.

Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental 
fermion anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark, positron, red down anti-quark, green down anti-quark, blue down anti-quark} 
located on the future D7 layer of D8.

The 8 components of 8 fundamental first-generation fermion anti-particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8.
This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

1 world-brane scalars for real a space; and



1 dimension, for real b space, in which the D8 branes containing spacelike D3s are 
stacked in timelike order.

 
Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

Step 8:
Fundamentally, physics is described on HyperDiamond Lattice structures.
There are 7 independent E8 lattices, each corresponding to one of 
the 7 imaginary octionions. denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and 
related to both D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.
An 8th 8-dim lattice 1E8 with 240 first-shell vertices related to 
the E8 adjoint part of E8 is related to the 7 octonion imaginary lattices.
Give each D8 brane structure based on Planck-scale E8 lattices so that 
each D8 brane is a superposition/intersection/coincidence of the eight E8 lattices.
( see viXra 1301.0150 )
 
Step 9:
Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

a gauge boson emanating from D8 from its 1E8 and EE8 lattices is 
a U(2) ElectroWeak boson thus accounting for the photon and W+, W- and Z0 bosons.

a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is 
a U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces correspond 
to 12 of the 28 dimensions of 28-dim Spin(8) 
that corresponds to one of the 28 of the 120-dim adjoint D8 parts of E8.

a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is 
a U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri gravity plus 
conformal structures consistent with the Higgs mechanism and with observed  Dark 
Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) 
that corresponds to the other 28 of the 120-dim adjoint D8 part of E8.



Step 10:
Since Polchinski says 

"... there will also be r^2 massless scalars from 
the components normal to the D-brane. ... 
the collective coordinates ... X^u ... for the embedding 
of n D-branes in spacetime are now enlarged to nxn matrices. 

This 'noncummutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ...", 

make the following assignment:

The 8x8 matrices for the collective coordinates 
linking a D8 brane to the next D8 brane in the stack 
are needed to connect the eight E8 lattices of the D8 brane 
to the eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8.

We have now accounted for all the scalars
and
have shown that the model has the physics content of the realistic E8 Physics model
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64)
and 
AQFT structure based on Cl(1,25) with real Clifford Algebra periodicity 
and generalized Hyperfinite II1 von Neumann factor algebra.



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



0
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can be regarded as an 
infinite-dimensional Affinization of the Theory of a Single Cell.

James Lepowsky said in math.QA/0706.4072:
"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry
group (of order about 10^54) of a remarkable new commutative but very, very
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The
"structure constants" of the Griess algebra B were "forced" by expected properties of
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e.,
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that
... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...)

( dim V_n ) q^n
where
J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably
normalized generator of the field of SL(2, Z)-modular invariant functions on the
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the
generating function

... the graded trace of the action of g on the graded space V ... = ...
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a
subgroup having a fundamental "genus-zero property," so that its associated field of
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 

- that the 15 primes giving rise to the genus-zero property ... are precisely the
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was
( constructively ) proved .... The graded traces of some, but not all, of the elements
of the Monster - the elements of an important subgroup of M, namely, a certain
involution centralizer involving the largest Conway sporadic group Co1 - were
consequences of the construction, and these graded traces were indeed (suitably)
modular functions ... We called this V "the moonshine module V[flat]" ...
The construction ... needed ... a natural infinite-dimensional "affinization" of
the Griess algebra B acting on V[flat]



This "affinization," which was part of the new algebra of vertex operators, is
analogous to, but more subtle than, the notion of affine Lie algebra .... More
precisely, the vertex operators were needed for a "commutative affinization" of a
certain natural 196884-dimensional enlargement B' of B, with an identity element
(rather than a "zero" element) adjoined to B. This enlargement B' naturally
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M
from the finite-dimensional space B to the infinite-dimensional structure V[flat],
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us,
although we did not start by using his construction; rather, we recovered it, as a
finite-dimensional "slice" of a new infinite-dimensional construction using
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded
in a natural new infinite-dimensional space on which a certain algebra of vertex
operators acts ... At the same time, the Monster, a finite group, took on a new
appearance by now being understood in terms of a natural infinite-dimensional 
structure. ... the largest sporadic finite simple group, the Monster, was "really"
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the
natural modification of the Griess algebra, with an identity element adjoined,
coming from a "forced" copy the Virasoro algebra, became simply the conformalweight-
two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not
uniquely determined by number-theoretic principles, is not traditional in number
theory. It turned out that the vanishing of the constant term ... was canonically
"forced" by the requirement that the Monster should act naturally on V[flat] and on
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a
certain strong sense to the absence of vectors in the Leech lattice of square-length
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of
square-length-two elements of the Leech lattice are in turn analogous to the absence



of code-words of weight 4 in the Golay error-correcting code, a distinguished selfdual
binary linear code on a 24-element set, with the lengths of all code-words
divisible by 4. In fact, the Golay code was used in the original construction of the
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the
automorphism groups of both the Golay code and the Leech lattice are (essentially)
sporadic finite simple groups; the automorphism group of the Golay code is the
Mathieu group M24 and the automorphism group of the Leech lattice is a double
cover of the Conway group Co1 mentioned above, and both of these sporadic groups
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties
mentioned above ... and the Leech lattice is unique subject to its distinguishing
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ...
this uniqueness is an unsolved problem ...

V[flat] came to be viewed in retrospect by string theorists as an inherently stringtheoretic
structure: the "chiral algebra" underlying the Z2-orbifold conformal field
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit
space called an "orbifold"&emdash;a manifold with, in this case, a "conical"
singularity. Then one takes the "conformal field theory" (presuming that it exists
mathematically) based on this orbifold, and from this one forms a "string theory" in
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras,
also called Borcherds algebras, together with certain ideas from string theory,
including the "physical space" of a bosonic string along with the "no-ghost
theorem" ... to prove the remaining Conway-Norton conjectures for the structure
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside
the involution centralizer - were indeed the desired Hauptmoduls ... He
accomplished this by constructing a copy of his "Monster Lie algebra" from the
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex
algebra closely related to the 26-dimensional bosonic-string structure mentioned
above. He transported the known action of the Monster from V[flat] to this copy of
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he
succeeded in concluding that all the graded traces for V[flat] must coincide with the
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated



properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible
module, up to equivalence ... every module for the vertex operator algebra V
[flat] is completely reducible and is in particular a direct sum of copies of
itself. Thus the vertex operator algebra V[flat] has no more representation
theory than does a field! ( I mean a field in the sense of mathematics, not
physics. Given a field, every one of its modules - called vector spaces, of
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q);
while the constant term of the classical modular function is essentially 
arbitrary, and is chosen to have certain values for certain classical numbertheoretic
purposes, the constant term must be chosen to be zero for the
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24"
is the "same 24" so basic in number theory, modular function theory, etc. As
mentioned above, this occurrence of 24 is also natural from the point of view
of string theory.

These three properties are actually "smallness" properties in the sense of conformal
field theory and string theory. These properties allow one to say that V[flat]
essentially defines the smallest possible nontrivial string theory ... ( These
"smallness" properties essentially amount to: "no nontrivial representation theory,"
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial
monodromy"; this last condition actually refers to both the first and third "smallness"
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these
three "smallness" properties (up to isomorphism). This conjecture ... remains
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the
program of classification of (reasonable classes of) conformal field theories. M.
Tuite has related this conjecture to the genus-zero property in the formulation of
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the
largest sporadic finite simple group: The Monster is the automorphism group of
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional
space-time ... "compactified" on 24 dimensions, using the orbifold construction
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra
with the canonical "smallness" properties. ...



This definition of the Monster in terms of "smallness" properties of a vertex operator
algebra provides a remarkable motivation for the definition of the precise notion of
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if
not necessarily physical) structure sooner or later must lead naturally to the question
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and
the question of what its symmetry group (which turns out to be the largest sproradic
finite simple group) is. 

And on the other hand, the classification of the the finite simple groups - a
mathematical problem of the absolutely purest possible sort - leads naturally to the
question of what natural structure the largest sporadic group is the symmetry group
of; the answer entails the development of string theory and vertex operator algebra
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped
lead to, and helps shape, the very general theory of vertex operator algebras. (The
exceptional nature of structures such as E8, the Golay code and the Leech lattice in
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational
numbers, in such a way that the Monster preserves the real and in fact rational
structure, and that the Monster preserves a rational-valued positive-definite
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of
algebraic quantum field theory, specifically, in terms of local conformal nets of
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional
analogue" of the notion of Lie algebra. But at the same time that it is the "onecomplex-
dimensional analogue" of the notion of Lie algebra, the notion of vertex
operator algebra is also the "one-complex- dimensional analogue" of the notion of
commutative associative algebra (which again is the corresponding "one-
realdimensional"
notion). ... This analogy with the notion of commutative associative
algebra comes from the "commutativity" and "associativity" properties of the vertex
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion
of Lie algebra AND the notion of commutative associative algebra lies behind much
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was



qualitatively entirely different from real analysis (because of the uniqueness of
analytic continuation, etc., etc.), a whole new point of view became possible. In
vertex operator algebra theory and string theory, there is again a fundamental
passage from "real" to "complex," this time leading from the concepts of both Lie 
algebra and commutative associative algebra to the concept of vertex operator
algebra and to its theory, and also leading from point particle theory to string
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course
sweeps out a one-real-dimensional "world-line" in space-time, with time playing
the role of the "one real dimension," and this "one real dimension" is related in spirit
to the "one real dimension" of the classical operads that I've briefly referred to - the
classical operads "mediating" the notion of associative algebra and also the notion of
Lie algebra (and indeed, any "classical" algebraic notion), and in addition
"mediating" the classical notion of braided tensor category. The "sequence of
operations performed one after the other" is related (not perfectly, but at least in
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also
of its representation theory (vertex tensor categories, etc.) is "mediated" by an
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely,
as we have mentioned, the infinite-dimensional analytic structure built on this).
When one needs to compose vertex operators, or more generally, intertwining
operators, after the formal variables are specialized to complex variables, one must
choose not merely a (time-)ordered sequencing of them, but instead, a suitable
complex number, or more generally, an analytic local coordinate as well, for each of
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection
of how the one-complex-dimensional operadic structure "mediates" the algebraic
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically 
"timeordered";
they are instead controlled intrinsically by the one-complex-dimensional
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-
dimensional geometry than with one-real-dimensional time. ...".



Appendix - ADE World-Line String Bohm Quantum Consciousness
( see Saul-Paul Sirag’s  ADEX and Consciousness: A Hyperspace View (extensively paraphrased here ))

Universal Geometric Entity = completion of union of tensor products of Cl(1,25) 
Each Cl(1,25) contains Lie Algebra E8 corresponding to McKay Group Algebra 

C[ID]  
so E8 x C[ID] is basic Local Geometric Entity

Universal Body Physical World = 
= 240 Root Vectors (120 pairs) of E8 Lie Algebra 

240 E8 Root Vectors decompose into 112 of D8 and 128 of E7xA1 
D8 = Bosonic Part = 8-dim Spacetime + Conformal Gravity + Standard Model

D8 contains two copies of 24 D4 Root Vectors 
              plus 63-dim SL(8) of unimodular 8-dim spacetime 
              plus 1-dim Center of a Creation-Annihilation Heisenberg Group 
One D4 contains generators of Conformal Gravity plus Standard Model Ghosts 
Other D4 contains Standard Model Generators plus Conformal Gravity Ghosts

E7xA1 = Fermionic Part = Fermion Particles + Fermion AntiParticles
The 126+2 = 128 Root Vectors of E7xA1 represent 

8 components of 8 first-generation fermion particles = 64 
plus 

8 components of 8 first-generation fermion antiparticles = 64 

WE8 = Weyl Group of E8 = 128x27x5x8! divides Complex 8-dim C8 into C8 / WE8

Universal Mind Mental World = 
= 120 elements of C[ID] Group Algebra of ID McKay Group of E8 

ID McKay Group of E8 decomposes into McKay Groups of D8 and E7xA1 
McKay Group of D8       =   Q6      =  24   =   8 x 3 x 1       = vertices of 24-cell
McKay Group of E7xA1 = 2OD     =   96  =   8 x 3 x 4        = edges of 24-cell
McKay Group of E8       =    ID      = 120  =   8 x 3 x 5        = vertices of 600-cell

ME8 = ID =  McKay Group of E8 divides Complex Plane C2 into C2 / ME8

120 WE8 mirror planes in C8  are mapped into C8 / WE8
The point where all the mirrors intersect is the origin of C8 / WE8

to which is attached the identity fiber C2 / ME8. 
Paths in C8 / WE8 correspond to World-Lines of Observers. 

(World-Lines = Bosonic Strings)
Each deformation of C2 / ME8 selects a different path in C8 / WE8 so 

C2 / ME8 is the source of Mental Images of the Physical World. 



E8 Dynkin Balance Numbers: 
                     3
                     |
           1-2-3-4-5-6-4-2

E8 Dynkin Representations:  
                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875

 
E8 deformation mapping form: 

The 7D separatrix Σ is in C8/ WE8 , since {t1,..., t8} are invariants of the E8 Coxeter 
group (also called the Weyl group). Since there are 120 mirror hyperplanes in C8, 
120 is the maximum number of points in the special orbits making up Σ in C8 / WE8 . 

By contrast, the regular orbits have 128 x 27 x 5 × 8! = 696729600 elements, which is 
the order of WE8 . These regular orbits are the points inside the chambers between the 
7D walls of Σ. Note that 128 x 27 x 5 is the product of the E8 balance numbers 
(1, 2, 3, 4, 5, 6, 4, 2, 3), while 8! is 40320, the order of the Symmetric-8 group which 
permutes the eight basic mirrors of E8 ... the sum of the squares of the E8 balance 
numbers is (via the McKay correspondence) the dimension of ID ...

1 - The control parameters of the catastrophe bundle are {t1,..., t8}. 
2 - The t8 parameter (always with 1 as coefficient) plays the role of time 
along the many paths ramifying out from the origin of C8 / WE8, 
where there is attached the identity fiber C2 / ME8 . 
3 - Movement along any of these paths corresponds to 
the selection of different values of the control parameters, and thus different fibers 
which entail an unfolding of the singularity structure C2 / ME8 . 
4 - The changes in the fiber attached to a path are mild if the movement along the path 
(while picking out different fibers) remains within a chamber of the separatrix. 
If movement along the path crosses the separatrix, the change will be drastic.
5 - As fibers farther and farther from the origin in C8 / W are encountered 
and more separatrix walls are crossed, the fibers become more unfolded. 

Beyond the unfoldings of the fibers as described above, 
the E8 Lie algebra itself provides the structures for the resolution 
of the deformed (unfolded) fibers, including most importantly the identity fiber C2 / ME8 .

The Unfolding of the Mental Images of the Physical World 
based on the Bosonic String World-Line Paths in C8 / WE8 
corresponds to the Unfolding of the Bohm Implicate Order



Unfolding of the Implicate Order of Bohm Quantum Theory 

The Unfolding can be clarified by the projection diagram: 

where g is E8 and X is a subregular nilpotent element within the nilpotent variety in E8.
The Lie Group version of this projection diagram takes G(E8) to its maximal torus T 
and then to T / WE8 . 
The projection tau is from E8 onto its Cartan subalgebra t. 
The projection w is from t to the orbit space t / WE8, where 0 is the origin in t / WE8 . 
The projection pi is from E8 to S which is 
the 10-dim slice transverse to the nilpotent variety in E8 
and s is a subregular (i.e., singular) element in this variety. 
The nilpotent variety n in E8 is the identity fiber in the fiber bundle with projection 

X: (E8,X) -> (t / WE8, 0) 
so the dimensionality of n is dim(E8) - dim(t /WE8) = (Coxeter #)(Rank) = 30x8 = 240 
The projection phi maps the Kleinian singularity C2 / ME8 onto the origin of t / WE8 
and as a universal deformation maps 
unfolded versions of C2 /ME8 onto the parameters {t1, ... , t8} which are 
homogeneous polynomial invariants of WE8. 
phi provides for the deformation (or unfolding) of the Kleinian singularities. 

(THIS IS CONVENTIONAL BOHM PILOT ACTION) 
the lifting of the slice S into the nilpotent variety n that provides for the 
simultaneous resolution (or desingularization) of all the fibers in S. 

(THIS IS JACK SARFATTI’S UNCONVENTIONAL BACKREACTION) 
the most singular fiber is the identity fiber in S , the singularity structure C2 / ME8. 
In the process of desingularization, 
the singular point evolves into a series of exceptional curves, 
which are 1D complex projective lines P1 , 
which geometrically are a “bouquet” of 2D spheres which takes the form 
of a dual structure to the E8 Coxeter graph. For E8, the Kleinian singularity C2 / ME8 
has its singular point resolved into a bouquet of 8 (2D)-spheres 



The Unfolding of the Implicate Order originates at the Origin Singularity C2 / ME8 
which has structure C2 / ID of the 600-cell

The resolution of the ADE singularity structure C2 / ME8 at the origin of C8 /WE8
where ME8 is a finite subgroup of SU(2) corresponding to the 600-cell 
is accomplished by the lifting of C2 / ME8 to a higher dimensional space C8. 
This lifting is a key part of the universal resolution of the unfolding of C2 / ME8 . 

Lifting goes from Origin to an ALE (Asymptotically Locally Euclidean) space at Infinity. 
The E8 ALE space is the E8 McKay group ID . ALE means that this 4D space looks like 
a Euclidean space, except that the boundary at infinity is not the 3-sphere S3 
(which is the boundary at infinity of R4) but is S3 / ID = 600-cell 

      

As a hyper-Kahler (H-K) space it has a metric which respects three complex structures 
I, J, K that obey the quaternion group formula I2 = J2 = K2 = IJK = -1 
As a 4D H-K space an ALE space is not compact but at infinity looks like R4 / ME8 
with boundary S3 / ME8 in the sense that the singular point becomes desingularized as 
a “bouquet” of S2-spheres idual of the ADE Coxeter graph for E8 .



The Unfolding of the Origin C2 /ME8 onto the parameters {t1, ... , t8} in the space C8 
is along World-Line Strings emanating from the 120 vertices of the Origin 600-cell 
and forms a Bosonic String Theory with 2D worldsheets swept out by World-Line Strings 
and embedded in 26D spacetime reduced by orbifolding of fermions to 10D spacetime 
which produces Standard Bohm Qantum Potential without Back-Reaction. 

When the 120 basic World-Line Strings leading from the C2 / ID Origin 600-cell 
connect up with the 120 vertices of the ALE S3 / ID 600-cell at Infinity 

and 
the corresponding 120 basic World-Line Strings back to the Origin C2 / ID 600-cell 
are taken into account, you get Sarfatti-Bohm Quantum Potential with Back-Reaction. 



“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum 
system ...” according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and 
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the total force ... 
from the quantum potential ... does not ... fall off with distance ... 
because ... the quantum potential ... depends on the form of ...[the quantum state]... 
rather than ... its ... magnitude ...". 

Penrose-Hameroff-type Quantum Consciousness is due 
to Resonant Quantum Potential Connections among Quantum State Forms. 

The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10^18 to 10^19 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra:

Resonance is discussed by Carver Mead in “Collective Electrodynamics“ ( MIT 2000 ): 
"... we can build ... a resonator from ... electric dipole ... configuration[s] ... 

[ such as  Tubulin Dimers ] 
Because there are charges at the two ends of the dipole, we can have a contribution to 
the electric coupling from the scalar potential ... as well [as] from the magnetic 
coupling ... from the vector potential ... electric dipole coupling is stronger than magnetic 
dipole coupling ... the coupling of ... two ... configurations ... is the same, whether 
retarded or advanced potentials are used. Any ... configuration ... couples to any other 
on its light cone, whether past or future. ... The total phase accumulation in a ... 
configuration ... is the sum of that due to its own current, and that due to currents in 
other ... configurations ... far away ... 
The energy in a single resonator alternates between the kinetic energy of the electrons 
(inductance), and the potential energy of the electrons (capacitance). With the two 
resonators coupled, the energy shifts back and forth between the two resonators in 
such a way that the total energy is constant ... The conservation of energy holds despite 
an arbitrary separation between the resonators ... Instead of scaling linearly with the 
number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ...”.



For the 10^18 Tubulin Dimers of the human brain, 
the resonant frequencies are the same and exchanges of energy among them 

act to keep them locked in a Quantum Protectorate collective coherent state. 

Philip W. Anderson in cond-mat/0007287 and cond-mat/007185 said: 
"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general 
descriptor of the fact that certain states of quantum many-body systems exhibit 
properties which are unaffected by imperfections, impurities and thermal fluctuations.
They instance ... flux quantization in superconductors, equivalent to the Josephson 
frequency relation which again has mensuration accuracy and is independent of 
imperfections and scattering. ... 
... the source of quantum protection is a collective state of the quantum field involved 
such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system, and therefore, macroscopic behavior is mostly determined by overall 
conservation laws ... a "quantum protectorate" ...[ is ]... a state in which the many-
body correlations are so strong that the dynamics can no longer be described in 
terms of individual particles, and therefore perturbations which scatter individual 
particles are not effective ...”.
Mershin, Sanabria, Miller, Nawarathna, Skoulakis, Mavromatos, Kolomenskii, Scheussler, Ludena, and 
Nanopoulos in physics/0505080 “Towards Experimental Tests of Quantum Effects in Cytoskeletal 
Proteins” said: 

Classically, the various dimers can only be in the ...[  ]...   
conformations. Each dimer is influenced by the neighboring dimers resulting in the 
possibility of a transition. This is the basis for classical information processing,
which constitutes the picture of a (classical) cellular automaton.
If we assume ... that each dimer can find itself in a QM superposition of ...[  those ]...
states, a quantum nature results. Tubulin can then be viewed as a typical two-state 
quantum mechanical system, where the dimers couple to conformational changes with 
10^(-9) - 10^(-11) sec transitions, corresponding to an angular frequency
~ 10^10 - 10^12 Hz. In this approximation, the upper bound of this frequency range is 
assumed to represent (in order of magnitude) the characteristic frequency of the dimers, 
viewed as a two-state quantum-mechanical system ...[ 

The Energy Gap of our Universe as superconductor condensate spacetime is from 3 x 10^(-18) Hz 
(radius of universe) to 3 x 10^43 Hz (Planck length). Its RMS amplitude is 10^13 Hz = 10 THz = energy of 

neutrino masses = critical temperature Tc of BSCCO superconducting crystal Josephson Junctions ]...
large-scale quantum coherence ...[ has been observed ]... at temperatures within a factor of 
three of biological temperatures. MRI magnets contain hundreds of miles of superconducting 
wire and routinely carry a persistent current. There is no distance limit - the macroscopic wave 
function of the superfluid condensate of electron pairs, or Cooper pairs, in a sufficiently long 
cable could maintain its quantum phase coherence for many thousands of miles ... there is no 
limit to the total mass of the electrons participating in the superfluid state. The condensate is 
“protected” from thermal fluctuations by the BCS energy gap at the Fermi surface ... The term 
“quantum protectorate” ... describe[s] this and related many-body systems ...”. 



The Human Brain has about 10^11 Neuron cells, each about 1,000 nm in size. 
The cytoskeleton of cells, including neurons of the brain, is made up of Microtubules 

( image from “Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: 
The “Orch OR” Model for Consciousness” by Penrose and Hameroff )

Each Neuron contains about 10^9 Tubulin Dimers, organized into Microtubules some 
of which are organized by a Centrosome. Centrosomes contain a pair of Centrioles.

A Centriole is about 200 nm wide and 400 nm long. Its wall is made up 
of 9 groups of 3 Microtubules, reflecting the symmetry of 27-dim J(3,O)



Each Microtubule is a hollow cylindrical tube with about 25 nm outside diameter 
and 14 nm inside diameter, made up of 13 columns of Tubulin Dimers

( illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of the 
Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989) )

( image from Wikipedia on Microtubule ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin 
and beta-tubulin ( each made up of about 450 Amino Acids, each containing roughly 20 Atoms )
A Microtubule 40 microns = 40,000 nm long contains 13 x 40,000 / 8 = 65,000 Dimers

       
( images adapted from nonlocal.com/hbar/microtubules.html by Rhett Savage )

The black dots indicate the position of the Conformation Electrons. 
There are two energetically distinct configurations for the Tubulin Dimers: 

Conformation Electrons Similarly Aligned (left image) - State 0
Conformation Electrons Maximally Separated (right image) - State 1

 
The two structures - State 0 ground state and State 1 higher energy state - 
make Tubulin Dimers the basis for a Microtubule binary math / code system. 



Microtubule binary math / code system corresponds 
to Clifford Algebras Cl(8) and Cl(8)xCl(8) = Cl(16) containing E8 

A 40 micron Microtubule contains Dimers representing the 65,536 elements of Cl(16) 
which contains the 248 elements of Lie Algebra E8 that defines E8 Physics Lagrangian. 

E8 lives in only half of the block diagonal Even Part half of Cl(16) so that 
E8 of E8 Physics can be represented by the 16,384 Dimers of a 10 micron Microtubule. 



According to 12biophys.blogspot.com Lecture 11 Microtubule structure is dynamic: 
“... One end of the microtubule is composed of stable (GTP) monomers 
while the rest of the tubule is made up of unstable (GDP) monomers. 
The GTP end comprises a cap of stable monomers.
Random fluctuations either increase or decrease the size of the cap. 
This results in 2 different dynamic states for the microtubule. 
Growing: cap is present     Shrinking: cap is gone ...

 ...”.
Microtubules spend most of their lives between 10 microns and 40 microns, 
sizes that can represent E8 as half of the Even Part (half) of Cl(16) ( 10 microns ) 

or as the Even Part (half) of Cl(16) ( 20 microns ) or as full Cl(16) ( 40 microns ). 



In a given Microtubule 
the 128 D8 Half-Spinor part  is represented by a line of 128 
Dimers in its stable GTP region 
and 

the 120 D8 Vector part  by a 12 x 10 block of Dimers in its stable GTP region 
( image adapted from 12biophys.blogspot.com Lecture 11 )

The image immediately above does not show how thin is the Microtubule. 
The following image ( from micro.magnet.fsu.edu ) shows overall Microtubule shape

How do the Microtubules communicate with each other ? 

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .

The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a

that can be seen as either the energy of 26D String Theory spin two gravitons 
or the Bohm Quantum Potential internal energy, equivalently. 



Communication between two Microtubules is by the Bohm Quantum Potential 
between their respective corresponding Dimers ( purple arrow ) 
with the correspondence being based on connection between respective E8 subsets, 
the 128 D8 Half-Spinors ( red arrow ) and the 120 D8 BiVectors ( cyan arrow ) 

How is information encoded in the Microtubules ? 

Each Microtubule contains E8, allowing Microtubules to be corrrelated with each other. 
The parts of the Microtubule beyond E8 are in Cl(16) for 40 micron Microtubules, 
or the Even Subalgebra of Cl(16) for 20 micron Microtubules, 
or half of the Even Subalgebra of Cl(16) for 10 micron Microtubules 
so since by 8-Periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) and 
since Cl(8) information is described by the Quantum Reed-Muller code [[ 256 , 0 , 24 ]] 
the information content of Cl(16) and its Subalgebras is described by the 
Tensor Product Quantum Reed-Muller code [[ 256 , 0 , 24 ]] x [[ 256 , 0 , 24 ]]

For a 40-micron Microtubule there are, outside the 248-E8 part, about 65,000 TD Qubits 
available to describe one Quantum Thought State among about 2^65,000 possibilities, 
analagous to the Book of Genesis of (22+5)^78,064 Hebrew Letter/Final possibilities.



65,536-dimensional Cl(16) not only contains the E8 of E8 Physics 
and the information content of Microtubules 
but also contains the information content of DNA chromosome condensation 
and the information content of mRNA triple - amino acid transformations. 

In “Living Matter: Algebra of Molecules” (CRC Press 2016) Valery V. Stcherbic and 
Leonid P. Buchatsky say: “... DNA structure contains four nucleotides: 

adenine A, guanine G, cytosine C and thymine T. ... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 
... 

... The Sugar-phosphate group consists of 2-deoxyribose and phosphoric acid residues. 
DNA chain orientation is identified by carbon atoms of 2-deoxyribose: (5′)CH2 and 
(3′)COH. The biological function of DNA and storage and transfer of genetic information 
to daughter cells is based on specific, complimentary pairing of nucleotides: 

A is paired with T, and G with C. 



... 

The space of DNA nucleotide states contains T2^3 ⊗ C2^4 ⊗ A2^5 ⊗ G2^6 = 2^18 
elements of Clifford algebras. This space reduction to four nucleotides means 
compression of DNA information by a factor of 2^18 / 4 = 65536.
Reduction of the nucleotide state space leads 
to DNA compactization and chromosome condensation. ...”. 

In “Chromosome Condensation and Cohesion” (eLS December 2010) Laura Angelica 
Diaz-Martinez and Hongtau Yu say: “... The diploid human genome consists of 46 
chromosomes, which collectively contain about 2 m of deoxyribonucleic acid (DNA). 
During mitosis, the genome is packaged into 46 pairs of sister chromatids, 
each less than 10 μm long. ...”.

The DNA information condensation factor of 65,536 is the dimension of Cl(16) 
which is 

the Real Clifford Algebra containing 248-dim E8 of E8 Physics 
as 120-dim bivector D8 plus 128-dim D8 half-spinor 

and is also 
the Clifford Algebra of Microtubule information in Quantum Consciousness. 



Microtubule information = 65,536 = Cl(16) = DNA condensation information 

Wikipedia describes interaction of Microtubules with DNA in mitosis condensation: “...

... Micrograph showing condensed chromosomes in blue, kinetochores in pink, and 
microtubules in green during metaphase of mitosis ... 

...”. Information lost by condensing DNA is stored in Microtubules through 
Anaphase after which it has been restored to the new Duplicated DNA.



Stcherbic and Buchatsky also say: “... Ribonucleic acid (RNA) can also store genetic 
information. A single RNA helix is seldom used as a carrier of genetic information (only 
in some viruses); its main role is storing DNA sites as copies of individual proteincoding 
genes (mRNA) or in formation of large structural complexes, e.g., ribosomes and 
spliceosomes. At self-splicing, RNA may perform the function of an enzyme. RNA also 
performs an important role during DNA replication. So called RNA-primers are 
necessary to synthesize DNA complementary chains, although this fact is not obvious. 
RNA contains sugar, ribose, which hydroxyl groups make more reactive than DNA. 
Besides, RNA contains uracil U, which is somewhat lighter than thymine. 
... 
At translation of mRNA triplets into genetic code amino acids, 
the dynamics of triplets to amino acids transformation should be taken into account. 
...
At transition ... functional volume is equal to 3^5 = 243. 
To this volume there should be added the volume of auxiliary spaces, 
equal to 13 = 5 + 4 + 3 + 1. 
Accordingly, we get 
256 functions of mRNA triplet transformation into amino acids of the genetic code. 
Reverse transition ... from amino acids ... to triplet ... needs 5^3 + 3^1 = 128 functions. 
In addition, 128 triplets of mRNA-tRNA pairing should be added to this number. ...”.

The 256 of mRNA triplet to amino acids is represented by Cl(8) Clifford algebra 
and 

the 128+128 = 256 of amino acids to mRNA triplets is representd by another Cl(8) 
so 

that the mRNA triple - amino acid connection is represented by the tensor 
product Cl(8) x Cl(8) which by 8-Periodicity of Real Clifford Algebras is the 

Real Clifford Algebra Cl(16) 
which also contains 248-dim E8 of viXra 1508.0157 E8 Physics

and is also the Clifford Algebra 
of Microtubule information in viXra 1512.0300 Quantum Consciousness.



What about information in the Many Microtubules of Human Consciousness ? 

The information in one Microtubule is based on Cl(16) 
which is contained in the Cl(1,25) of 26D String Theory E8 Physics 

(see Chapter on E8 Quantum Theory)
How does this give rise to Penrose-Hameroff Quantum Consciousness ?

Consider the Superposition of States State 0 and State 1 involving one Tubulin Dimer 
with Conformation Electron mass m and State1 / State 0 position separation a .
The Superposition Separation Energy Difference is the internal energy

E_ssediff = G m^2 / a
that can be seen as the energy of 26D String Theory spin two gravitons 
which physically represent the Bohm Quantum Potential internal energy. 

(see Appendix - Details of World-Line String Bohm Quantum Theory)

For a given Tubulin Dimer a = 1 nanometer = 10^(-7) cm so that  
T = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years

Now consider the case of N Tubulin Dimers in Coherent Superposition 
connected by the Bohm Quantum Potential Force that does not fall off with distance. 
Jack Sarfatti defines coherence length L by L^3 = N a^3 so that 
the Superposition Energy E_N of N superposed Conformation Electrons is

E_N = G M^2 / L = N^(5/3) E_ssediff

The decoherence time for the system of N Tubulin Electrons is 

T_N = h / E_N = h / N^(5/3) E_ssediff =  N^(-5/3) 10^26 sec

so we have the following rough approximate Decoherence Times T_N

Number of Involved                Time                                                                       
  Tubulin Dimers                      T_N                                                   

10^(11+9) = 10^20      10^(-33 + 26) = 10^(-7) sec     10^11 neurons x 10^9 TD / neuron 
                                                                               10^20 Tubuin Dimers in Human Brain                      

10^16                          10^(-27 + 26) = 10^(-1) sec - 10 Hz  
Human Alpha EEG is 8 to 13 Hz 

Fundamental Schumann Resonance is 7.8 Hz  
Time of Traverse by a String World-Line Quantum Bohmion of a Quantum 

Consciousness Hamiltonian Circuit of 10^16 TD separated from nearest neighbors 
by 10 nm is 10^16 x 10 nm / c = (10^16 x 10^(-6)) cm / c = 10^10 cm / c = 0.3 sec 



Appendix - Condensate Structure of Higgs and Spacetime

“... The Nambu Jona-Lasinio model ... 
is a theory of Dirac particles with a local 4-fermion interaction and, as such, it belongs to 
the same class of effective theories as the BCS theory of superconducting metals ... 
the Nambu Jona-Lasinio model has very recently been applied to the standard model. 
In this application the Higgs meson is a ttbar top quark mass excitation ...”.

( from Nambu Jona-Lasinio Models Applied to Dense Hadronic Matter, by Georges Ripka, 
in a Workshop on Nuclear Physics, Iguazu Falls, 28 Aug - 1 Sep 1989 )

As to the Higgs in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
the Higgs is a Fermion-AntiFermion condensate. As the most massive fermion, 
the Truth Quark - AntiQuark pairs would be so dominant that the Higgs could be 
effectively considered as a condensate of Truth Quark - Truth AntiQuark pairs 
but the detailed picture would be as a condensate of Fermion - Anti-Fermion pairs 
where there are 24 types of Fermions, each Quark coming in color R, G, or B:  

E-Neutrino and Electron 
Down Quark (R, G, B) and Up Quark (R, G, B)

M-Neutrino and Muon
Strange Quark (R, G, B) and Charm Quark (R, G, B)

T-Neutrino and Tauon
Beauty Quark (R, G, B) and Truth Quark (R, G, B)

so that there are 24 x 24 = 576 Fermion-AntiFermion pairs for each Higgs and each 
Higgs can be in Bohm Quantum Resonance with 24 x 24 Bohm Quantum String states: 
dilaton; antisymmetric Planck-cell group; and symmetric Bohm Quantum Potential. 

As to Spacetime in the E8 physics model ( viXra 1602.0319 ), 
consider a generalized Nambu Jona-Lasinio model in which 
8-dim Classical Lagrangian Spacetime is a condensate of Geoffrey Dixon’s 
64-dim Particle spinor T = RxCxHxO = Real x Complex x Quaternion x Octonion 
and its corresponding 64-dim AntiParticle spinor Tbar. 
The T - Tbar pairs of the condensate form the 128-dim part of E8 
that lives in the Cl(16) Real Clifford Algebra as 

248-dim E8 = 120-dim bivector D8 + 128-dim half-spinor D8

By Triality, the D8 / D4xD4 = 64-dim part of E8 representing Spacetime is equivalent 
to T and Tbar, with T representing Fermions and Tbar representing AntiFermions. 



Each cell of E8 Classical Lagrangian Spacetime corresponds to 65,536-dim Cl(16) 
which contains 248-dim E8 = 120-dim D8 bivectors +128-dim D8 half-spinors 

Human Brain Microtubules 40 microns long have 65,536 Tubulin Dimers  

 ( image adapted from 12biophys.blogspot.com Lecture 11 )
and so 

can have Bohm Quantum Resonance with Cl(16) Spacetime cells 

( image from Wikipedia and Time )
so that at any and all Times 

the State of Consciousness of a Human 
is in exact resonant correspondence with 

a subset of the cells of E8 Classical Lagrangian Spacetime 
Therefore 
E8 Classical Lagrangian Spacetime NJL Condensate is effectively the Spirit World 
in which the Human States of Consciousness = Souls exist.
After the death of the Human Physical Body the Spirit World interactions with its Soul 
are no longer constrained by Physical World interactions with its Body so that 
the Spirit World can harmonize the individual Soul with the collective Universal Soul 
by the process of Gehinnom whereby the Soul is prepared for Gan Eden. 



Appendix - Adinkra and Pyramid

According to The Oxford Encyclopedia of African Thought, Vol. 1, by Irele and Jeyifo: 
“... Adinkra are visual forms that ... integrate striking aesthetic power, 
evocative mathematical structures, and philosophical conceptions ...:. 

Gates, Doran, Faux, Hubsch, Iga, Landweber, and Miller (arxiv 0811.3410) said: 
“... we relate Adinkras to Clifford algebras ...”. 

G. D. Landweber’s 2006 program Adinkramat at http://www.cohomology.com/ 
produces Adinkra graphs of MI^Ncubic, such as 

N = 8 of real Clifford Algebra Cl(8) with 28-dim grade 2 = Spin(8) 
and graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
with 2^8 = 256 elements corresponding to the 256 Odu and 
sqrt(256) = 16-dim spinors = 8-dim +half-spinors and 8-dim -half-spinors

http://www.cohomology.com/
http://www.cohomology.com/


Clifford Algebras were not known to European mathematicians until Clifford in the 19th 
century and not known to European physicists until Dirac in the 20th century but 
it seems to me that their structure was known to Africans in ancient times. For example, 
the courses of the Great Pyramid of Giza correspond to the graded structure of Cl(8): 

( image adapted from David Davidson image - for larger size see tony5m17h.net/GreatPyrCl8.png )



248-dim E8 (like 256-dim Cl(8)) can also be seen in terms of the Great Pyramid
(the 8-dim difference is related to the Cl(8) Primitive Idempotent and the Higgs).

The  is in the area of the Upper Chamber  which has 5 slabs
that represent the 5 charges ( +1,-1 electric and R,G,B color ) of the Standard Model.

The  is in the area of the Grand Gallery  which rises at a
slope of about 26 degrees, or about half of the Golden Ratio slope of the Great Pyramid
which is arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees.
The Grand Gallery could represent a segment of a space-time path ( World-Line )
in the context of Conformal Gravity.



This application is based on my desire to get comments on my physics research 
program “E8 Root Vectors and Geometry of E8 Physics” the framework of which is at 

http://valdostamuseum.com/hamsmith/E8RootVectorADEQ.pdf
The program is based on the 240 E8 Root Vectors encoding the basic structure of 
a local classical Lagrangian for the Standard Model and Gravity with Dark Energy 
and then embedding E8 local classical Lagrangian into Cl(0,16) Clifford Algebra 
and then taking the completion of the union of all tensor products of all the Cl(0,16)s, 
producing a generalization of hyperfinite II1 von Neumann factor fermionic Fock space 
that is an AQFT of spacetime, the Standard Model, and Gravity with Dark Energy. 
The structure is related to unconventional 26D String Theory by 

Cl(0,16) -> Cl(0,16)xCl(0,8) = Cl(0,24) -> M(2,Cl(0,24)) = Cl(1,25) 
Completion of the union of all tensor products of Cl(1,25) = 2x2 matrices of Cl(0,24) 
is the String Theory formulation of the hyperfinite AQFT.

In its current state, the program allows rough calculation of ratios of force strengths, 
particle masses, Dark Energy : Dark Matter : Ordinary Matter, and K-M parameters, etc., 
with results that are substantially equivalent to accepted values with one exception:
a 3-state Higgs-Tquark system. It has the Higgs state H(125 GeV) (green dots) and 
two other Higgs states Higgs H(200 GeV) and H(250 GeV) (cyan and magenta dots) 
with small cross section as to which LHC Run I has seen possible indications 

If LHC Run II for the Higgs -> ZZ -> 4l channel were to obtain 20/fb in 2016 
and 50/fb in the summer/fall of 2017 then that might be enough to determine 
whether H(200) (cyan) and H(250) (magenta) are real or only statistical fluctuations 
so the LHC might refute or confirm the model during the IAS First Term of 2017-2018. 

As to my background, I am 75 years old, math AB summa cum laude Princeton ’63, 
JD Emory Law School ’66 followed by law practice (with USAF active duty 1968-69),  
physics grad student at Ga Tech with adviser David Finkelstein until Fall 1991 when 
I failed to remember enough formulas for the 3-day closed book comprehensive exam. 
Since then I have worked on the web - see http://valdostamuseum.com/hamsmith/ 

http://valdostamuseum.com/hamsmith/E8RootVectorADEQ.pdf
http://valdostamuseum.com/hamsmith/E8RootVectorADEQ.pdf
http://valdostamuseum.com/hamsmith/
http://valdostamuseum.com/hamsmith/


Re: application to IAS Natural Sciences of Frank Dodd (Tony) Smith, Jr. 
       supplement 15 June 2016

Since my 1 June 2016 email application to be a visiting member at IAS School of 
Natural Sciences the LHCP2016 conference at Lund University has presented LHC 
data analyses in the Higgs -> ZZ -> 4l channel that is relevant to prediction of my 
E8 Root Vector Physics research program of two Higgs mass states beyond 
the conventional 125 GeV Higgs mass state already observed: 
one around 200 GeV ( shown in histograms below as cyan dots )  and 
another around 250 GeV ( shown in histograms below as magenta dots).  

At Lund on 15/06/2016 A. de Wit, on behalf of CMS, presented 
“High mass neutral/MSSM Higgs searches from CMS” 
in which slide 11 referred to CMS-PAS-HIG-15-004 which contained this histogram:
( I altered the coloration of cyan and magenta dots and some cropping. ) 

In my E8 Physics research program I consider the cyan and magenta dots as 
representing real peaks beyond background corresponding to two Higgs mass states 
( about 200 and 250 GeV ) predicted by E8 Physics beyond the known 125 GeV state.

Also at Lund on 15/06/2016 Alex Tuna, for ATLAS, presented 
“High-mass resonance searches from ATLAS” 
in which slide 23 referred to ATLAS-CONF-2015-069 which referred to ATLAS-
CONF-2015-059 which contained this histogram:
( I altered some coloration and cropping. )



I think that the ATLAS histogram, like the CMS histogram, is consistent with my 
interpretation of the cyan and magenta dots as representing real peaks beyond 
background corresponding to two Higgs mass states predicted by E8 Physics. 

Note that the vertical scale in the CMS histogram is linear ( horizontal is non-linear. ).
while the vertical scale in the ATLAS histogram is log ( horizontal is linear. ).
Taking that into account and looking at the actual numbers of events 
shows how similar are the two histograms. 
The CMS histogram is based on “... a data sample corresponding to an integrated 
luminosity of 2.8 inverse femtobarns of pp collisions at ... 13 TeV ... during 2015 ...”. 
The ATLAS histogram is based on “... an integrated luminosity of 3.2 inverse femtobarns 
collected in 2015 ...”. 

In 2016 the LHC has been collecting further data. Through 15 June 2016 
over 4 inverse femtobarns (400 trillion events) have been accumulated. 
At ICHEP on 03-10 August 2016 the LHC may present analyses of new 2016 data. 
Analysis of the new 2016 data would be helpful, but not conclusive, in deciding 
whether my predicted Higgs mass states ( the cyan and magenta dots ) represent 
real peaks of real mass states or are merely statistical fluctuations. 

That decision may require 50 to 100 inverse femtobarns (5 to 10 quadrillion events) 
which may be accumulated by the LHC during the Fall Term of 2017 for which I am 
applying to be a visiting member at IAS School of Natural Sciences. 
After ICHEP on 03-10 August 2016 I hope to submit further information. 

Frank Dodd (Tony) Smith, Jr.
P. O. Box 370
Cartersville, GA 30120
770-382-5875



Re: application to IAS Natural Sciences of Frank Dodd (Tony) Smith, Jr. 
       supplement 2 - August 2016

Since my 1 June 2016 email application to be a visiting member at IAS School of 
Natural Sciences and its 15 June 2016 supplement ICHEP 2016 has presented LHC 
data analyses in the Higgs -> ZZ -> 4l channel that is relevant to prediction of my E8 
Root Vector Physics research program of two Higgs mass states beyond the 
conventional 125 GeV Higgs mass state already observed: 
one around 200 GeV ( shown in histograms below as cyan dots )  and 
another around 240-250 GeV ( shown in histograms below as magenta dots).  

Through 4 August in 2016 CMS and ATLAS have collected and analyzed, respectively, 
12.9  and 14.8 inverse femtobarns (1290 plus 1480 trillion =  2.77 Quadrillion events). 
In connection with ICHEP on 03-10 August 2016 the LHC presented analyses of the 
2016 data. My view of the ICHEP 2016 data is that they are strongly indicative, but not 
conclusive, evidence that my predicted Higgs states ( the cyan and magenta dots ) 
represent real peaks of real mass states and are not merely statistical fluctuations. 

On 4 August 2016 CERN posted CMS PAS HIG-16-033 for ICHEP 2016 which 
contained this histogram for the Higgs -> ZZ -> 4l channel in Figure 3:-c 

( I altered the coloration of cyan and magenta dots. ) 

which seems to me to show clearly my two predicted high-mass range Higgs states in 
the histogram bins for 190-210 GeV (cyan dot) and 230-250 GeV (magenta dot). 



The caption for figure 3 which included the above high-mass range histogram with 20 
GeV bins states: 

“Figure 3: Distribution of the four-lepton reconstructed invariant mass m4l 
in the full mass range (top) and 

the low-mass range (bottom left) and 
high-mass range (bottom right). 

Points with error bars represent the data and stacked histograms represent expected 
distributions. The 125 GeV Higgs boson signal and the ZZ backgrounds are normalized 
to the SM expectation, the Z+X background to the estimation from data. No events are 
observed with m4l > 850 GeV.”. 

The full mass range histogram Figure 3-a shows the same two predicted states: 



Also on 4 August 2016 CERN posted ATLAS-CONF-2016-079 for ICHEP 2016 which 
contained this histogram for the Higgs -> ZZ -> 4l channel in Figure 16: 

( I altered the coloration of cyan and magenta dots. ) 

which seems to me to show clearly my two predicted high-mass range Higgs states in 
the histogram bins for 200-210 GeV (cyan dot) and 
for 230-240 and 240-250 GeV (magenta dots).

It seems to me that the CMS data and the ATLAS data points are consistent with 
my predicted Higgs states ( the cyan and magenta dots ) being real, 
but some background details seem to me to be questionable: 



The ATLAS background around the 200-210 GeV bin seems to me to be unrealistically 
high so I propose that a more realistic background in that area would be 

which shows for the three Higgs mass states: 

125 GeV (green dot) with excess of 35 events 

200-210 GeV (cyan dot) with excess of 8 events 

230-240 GeV and 240-250 GeV (magenta dots) with excess of 7+9 = 16 events without 
taking into account Uncertainty which could reduce that number of excess events.

This is consistent with cross sections of the higher mass states 
being about 20% to 45% of the full Standard Model cross section of the 125 GeV state.



The CMS background around the 190-210 GeV bin in Figure 3-c seems to me to be 
unrealistically high so I propose that a more realistic background in that area would be 

which is consistent with the background shown in CMS Figure 3-a that shows 

125 GeV (green dot) with excess of 5+17+5 = 27 events 
200 GeV (cyan dot) with excess of 7 events 
240 GeV (magenta dot) with excess of 6 events 
This is consistent with cross sections of the higher mass states 
being about 20% to 25% of the full Standard Model cross section of the 125 GeV state. 



Therefore it seems to me that the CMS data and the ATLAS data are consistent with 
my predicted Higgs mass states ( the cyan and magenta dots ) representing real peaks 
of real Higgs states, 
but a conclusive resolution of whether or not 
my predicted Higgs states represent real peaks of real Higgs states 
may require 50 to 100 inverse femtobarns (5 to 10 quadrillion events). 

In slide14 of his ICHEP 2016 presentation for ATLAS, Ludovica Aperio Bella said 
“... By the end of this year expected ~ 30 fb-1 ...” 

so if the LHC continues to be so productive through 2017 it may be that 
enough data will have been accumulated for a conclusive resolution of my prediction 
during the Fall Term of 2017 for which I am applying to be a visiting member at IAS 
School of Natural Sciences. 

Frank Dodd (Tony) Smith, Jr.
P. O. Box 370
Cartersville, GA 30120
770-382-5875









Austrian Mint sells 41
tonnes of gold coins and
gold bars in 2015
by BullionStar - Aug 1, 2016 7:00 AM

The Austrian Mint has just
published its annual report for
2015. The Mint sold 41 tonnes of
gold coins and bars, with its
flagship Vienna Philharmonic
gold coin having a bumper sales
year.

MeiN FeMa KaMPF...
by williambanzai7 - Jul 31, 2016 12:53 PM

White power...

The TRUTH about RUSSIA the
Elite doesn't want you to
know
by globalintelhub - Jul 31, 2016 12:39 PM

Everything you know about
Russia is wrong.  Unwire your
brain - it won't hurt!

America's Recent Achievements In The Middle East

Authored by Eric Zuesse,

Here are before-and-after pictures of what the U.S. government has achieved, in the Middle East:

by Tyler Durden

Jul 31, 2016 9:05 PM
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What’s especially interesting there, is that in all of these missions, except for Iraq, the U.S. was doing it with
the key participation of the Saud family, the royals who own Saudi Arabia, and who are the world’s
largest buyers of American weaponry. Since Barack Obama came into the White House, the operations —
Libya, Yemen, and Syria — have been, to a large extent, joint operations with the Sauds. ‘We’ are now
working more closely with ‘our’ ‘friends’, even than ‘we’ were under George W. Bush.

As President Obama instructed his military, on 28 May 2014:

When issues of global concern do not pose a direct threat to the United States, when such issues
are at stake — when crises arise that stir our conscience or push the world in a more dangerous
direction but do not directly threaten us — then the threshold for military action must be higher.
In such circumstances, we should not go it alone. Instead, we must mobilize allies and partners to
take collective action. We have to broaden our tools to include diplomacy and development;
sanctions and isolation; appeals to international law; and, if just, necessary and effective,
multilateral military action. In such circumstances, we have to work with others because collective
action in these circumstances is more likely to succeed.

http://www.zerohedge.com/sites/default/files/images/user3303/imageroot/2016/07/31/20160731_ME2.jpg
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https://www.whitehouse.gov/the-press-office/2014/05/28/remarks-president-united-states-military-academy-commencement-ceremony


So: ’we’ didn’t achieve these things only on our own, but instead in alliance with the royals of Saudi
Arabia, Qatar, UAE, Kuwait, and other friendly countries, which finance jihadists everywhere but in their
own country. And, of course, all of ‘us’ are allied against Russia, so we’re now surrounding that country with
‘our’ NATO partners before we do to it what we’ve previously done to Iraq, Libya, Yemen, and Syria. America
is becoming even more ambitious, because of ‘successes’ like these in Iraq, Libya, Syria, Yemen, and Ukraine.

The United States has been the great champion of ‘democracy’ throughout the world. And these are are
some of the results of that ‘democracy’. ‘We’ are spreading it abroad.

‘Our’ latest victory has been ‘our’ spreading it to Ukraine. No country is closer to Russia than that.

Inside America, the term that’s used for referring to anyone who opposes this spreading of
‘democracy’, is ‘isolationist’, and this term is imported from the meaning that it had just prior to America’s
joining World War II against Hitler and other fascists. Back in that time, an “isolationist” meant someone who
didn’t want to defeat the fascists. The implication in the usage of this term now, is that the person who is an
‘isolationist’ is a ‘fascist’, just as was the case then. It’s someone who doesn’t want to spread ‘democracy’. To
oppose American foreign policy is thus said to be not only ‘right wing’, but the extremist version of
that: far right-wing — fascist, perhaps even nazi, or racist-fascist. (Donald Trump is rejected by many
Republicans who say that he’s ‘not conservative enough’. Democrats consider him to be far too ‘conservative’.
The neoconservative Democrat Isaac Chotiner, whom the Democratic neoconservative Slate hired away from
the Democratic neoconservative The New Republic, has headlined at Slate, “Is Donald Trump a Fascist?” and
he answered that question in the affirmative.) George Orwell dubbed this type of terminological usage
“Newspeak.” It’s very effective.

Studies in America show that the people who are the most supportive of spreading ‘democracy’ are
individuals with masters and doctoral degrees (“postgraduate degrees”). Those are the Americans who
vote for these policies, to spread American ‘democracy’, to foreign lands. They want more of this — more of
these achievements. (Hillary Clinton beat Bernie Sanders nationwide among the “postgraduate” group.) Some
of these people pride themselves on being “technocrats.” They claim that the world needs more of their
‘expertise’. Lots of them come forth on the ‘news’ media to validate such invasions as Iraq in 2003, Libya in
2011, Syria after 2011, etc. Almost all of them possess doctoral degrees. This shows what they have learned.
They are the most employable, the highest paid, the most successful, in their respective fields.

After all: ‘democracy’ is not for amateurs. It’s only for people who take instruction, and who do what
they are told. But, told by whom? Whom are they obeying? Do they even know? In any organization, when an
instruction is issued, is it always easy to know who issued it? And what happens to a person who doesn’t carry
it out? There is a winnowing process. The constant survivors are the ones who rise from that process, and
who ultimately win the opportunity to issue some of the instructions themselves. These people are the
wheat; everybody else is chaff, which gets discarded, in a ‘democracy’.

*  *  *

Investigative historian Eric Zuesse is the author, most recently, of  They’re Not Even Close: The Democratic vs.
Republican Economic Records, 1910-2010, and of  CHRIST’S VENTRILOQUISTS: The Event that Created
Christianity.
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THe DeMoNiC Creature THaT
EMeRGeD FRoM THe DePTHS
OF HeLL...
by williambanzai7 - Jul 28, 2016 11:37 AM

Neocon Hell...

Execs Flee GLD - The
revolving door at the SPDR
Gold Trust Sponsor
by BullionStar - Jul 29, 2016 7:00 AM

Over the last 3 years, the
Sponsor of the SPDR Gold Trust
(GLD) has seen 4 CEOS, and 3
CFOs, in a time in which it has
stealthily boosted its sponsor fee
for parent company the World
Gold Council. 

Trump, Clinton, "Ugliest"
Election Coming - Gold's
"Summer Doldrums" Prior To
Resumption of Bull Market
by GoldCore - Jul 29, 2016 8:17 AM

The Trump and Clinton election
is set to be one of the "ugliest"
and "messiest" U.S. elections
ever.

Exposing Hillbama's Big Lie: The Central Issue In The
U.S. Presidential Campaign

Authored by Eric Zuesse via The Saker,

The central issue in the U.S. Presidential campaign can’t even be discussed in U.S. newsmedia, because
America’s media have been almost uniformly complicit all along in hiding from the American public the
crucial factual information that’s necessary in order for the public to vote in an intelligent and
truthfully informed way about it. No news medium wants to report its own having been complicit in
anything; so, the cover-up here just continues; it has a life of its own, even though it’s a life that brings the
world closer and closer to a situation which would kill billions of people, as things get increasingly out-of-
control the longer this coverup continues. The cycle of virtually uniform lying thus persists, despite the
growing danger it produces. This article will need to be lengthy, because the American public have been
almost consistently lied-to about so many very important things — things associated with the nation’s central
issue — an issue even bigger than terrorism, and than global warming, and than rising economic inequality
and corruption, but which is still virtually ignored. This article is thus intended to be ‘Drano’ for a political
system that has become clogged by lies just jammed down into it, now backing up and pouring out
onto America’s political floor. The overflowing sludge has got to be cleaned up, and discarded. Or else
— and very suddenly — it will kill us all.

This central issue is whether or not to continue to move forward with the American government’s plan, ever
since the Soviet Union and its military alliance the Warsaw Pact ended in 1991, to extend NATO — the anti-

by Tyler Durden

Jul 29, 2016 4:45 AM
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Russia military club — right up to Russia’s borders, surround Russia with NATO nuclear missiles a mere five
minutes flight-time to Moscow, and simultaneously build a “Ballistic Missile Defense” or “Anti Ballistic Missile”
(BMD or ABM) system to nullify Russia’s retaliatory missiles against an unannounced blitz U.S.-NATO invasion
to take over, if not totally eliminate, Russia and its resistance to U.S. power. This operation is an ugly
reality, but it is an American-led reality, and the outcome of the 2016 U.S. Presidential election will
bring it into its final stage, either by ending it, or by culminating it — two drastically different
outcomes, but one side or the other will prevail in this political contest, and the present article links to the
documentation that America’s voters will need to be aware of that shows not only that they’ve been lied-to,
but how and why they’ve been lied-to. The documentation is all-important, especially because the facts that
are being documented have been hidden so successfully for so long. This is not a world that Americans want
to know, but it is a world that especially the few Americans who are in control, don’t want the American public
to know. That’s a toxic combination (public ignorance, which the people in control want to continue), but it is
tragically real (as the documentation here will make clear).

U.S. President Barack Obama has stated, on many occasions, that the U.S. is the only “indispensable”
country, and that any country which refuses to capitulate to American global supremacy is an enemy.
This applies especially to Russia and to China — two formerly communist nations. Thus, the ‘Cold War’ is
being resumed, and U.S. arms-makers are booming again, even though the ideological excuse (the “red
scare,” communism) is now gone.

For example, Obama told graduating cadets at West Point, on 28 May 2014:

He was telling West Point graduates there, that economic competition can become a cause for America
to go to war, and that America’s global supremacy is their job to enforce.

Obama placed this into a moralizing framework, as he always so skillfully does (for propaganda-purposes;
he’s terrifically gifted at that), by saying to those cadets:

He was equating there the imposition of American control, as being “a world of greater freedom and
tolerance,” which “helps to keep us safe.” Was it that, and did it do that, in Iraq? What about in Libya? What
did it do for Ukraine? Is it really doing that in Syria? What about all of the refugees that are pouring out of all
of those countries, which are being ‘saved’ by Obama’s policy, which has been America’s policy for decades,
and which is not challenged, and which is bipartisan in every regard except for the style of lying rhetoric

“The United States is and remains the one indispensable nation. That has been true for the
century passed and it will be true for the century to come. … Russia’s aggression toward former
Soviet states unnerves capitals in Europe, while China’s economic rise and military reach worries
its neighbors. From Brazil to India, rising middle classes compete with us, and governments seek
a greater say in global forums. … It will be your generation’s task to respond to this new world.
The question we face, the question each of you will face, is not whether America will lead, but
how we will lead — not just to secure our peace and prosperity, but also extend peace
and prosperity around the globe.”

“America’s willingness to apply force around the world is the ultimate safeguard against
chaos, and America’s failure to act in the face of Syrian brutality or Russian provocations not only
violates our conscience, but invites escalating aggression in the future. … In the 21st century
American isolationism is not an option. We don’t have a choice to ignore what happens beyond
our borders. … As the Syrian civil war spills across borders, the capacity of battle-hardened
extremist groups to come after us only increases. Regional aggression that goes unchecked —
whether in southern Ukraine or the South China Sea, or anywhere else in the world — will
ultimately impact our allies and could draw in our military. We can’t ignore what happens beyond
our boundaries. And beyond these narrow rationales, I believe we have a real stake, an abiding
self-interest, in making sure our children and our grandchildren grow up in a world where
schoolgirls are not kidnapped and where individuals are not slaughtered because of tribe or faith
or political belief. I believe that a world of greater freedom and tolerance is not only a moral
imperative, it also helps to keep us safe.”

http://www.washingtonsblog.com/2015/09/how-america-double-crossed-russia-and-shamed-the-west.html
http://www.globalresearch.ca/the-end-of-m-a-d-the-beginning-of-madness/5528403?print=1
https://www.whitehouse.gov/the-press-office/2014/05/28/remarks-president-united-states-military-academy-commencement-ceremony
http://rinf.com/alt-news/breaking-news/obama-definitely-caused-malaysian-airliner-downed/
http://www.zerohedge.com/


that’s being used to ‘justify’ it?

Obama’s predecessor in office, George W. Bush, was working on the same plan, when he invaded Iraq in
2003. His allegations that he was certain that Saddam Hussein was rebuilding his nuclear-weapons program,
and saying against “Saddam’s WMD program” that “a report came out of the Atomic — the IAEA that they were
six months away from developing a weapon. I don’t know what more evidence we need”, all of it were just
bald lies from him, because all of it was false, and he knew that it was false. He knew that there was no such
‘IAEA’ ‘report’. And the press didn’t even challenge him on it, but instead just parroted the President’s lies as
if they should automatically be taken as truths. (And the press also hid the IAEA’s immediate announcement
that there was no such report.) It’s happening again, but the stakes this time are even more dangerous.

We’re going into a Presidential election, in which one candidate, Hillary Clinton, clearly wants to
continue the policy that has been in place since 1990 (and which her husband played a major role in), and
in which the other candidate, Donald Trump, wants to stop it  — he says we should end it. So, he is
accused of being a ‘Soviet agent’. The same aristocracy that own the ‘news’ media and that control both of
the political Parties, is being threatened by Trump’s repudiation of their program. They use moralisms —
rightist ones for Republicans, and leftist ones for Democrats — to condemn him, but the real reason they are
determined to defeat him is to continue their war which (on its U.S. side) never really was against
communism; it was always a war for global conquest, global control; that’s how America’s controllers have
been controlling this country since at least 1990. They want to continue it, though it’s heading all of us
toward disaster.

In support of this aggressive agenda — a metastatically cancerous NATO — Obama in 2014 perpetrated a very
bloody Ukrainian coup (propagandized as ‘democracy demonstrations’), carried out by U.S.-paid rabid racist-
anti-Russian fascists, nazis actually (and from a tradition in Ukraine that descended from the pro-Hitler, anti-
Stalin, side of Ukraine during World War II — the side that did Ukraine’s pogroms, etc.) and which had been
allied with the Axis powers during WW II — but that now were in the pay of the U.S. government.

Some of the top members of Congress who have responsibility over foreign affairs refuse even to become
acquainted with the evidence disproving the U.S. government’s lies on this. Elizabeth Murray was shocked to
find in government officials, this intentional refusal to see evidence. She had served as Deputy National
Intelligence Officer for the Near East in the National Intelligence Council before retiring after a 27-year career
in the U.S. government. (She should be the head of the CIA.) On 24 July 2016, in an article titled “Rep. Rick
Larsen Bases Russia Policy on Myth”, she described her efforts to inform congressman Larsen about the reality
of the U.S. operation in Ukraine. Wikipedia says: “Richard Ray ‘Rick’ Larsen is the United States Representative
for Washington’s 2nd congressional district and a member of the Democratic Party. … Larsen is a member of
the House Armed Services Committee and the House Transportation and Infrastructure Committee. … He
formerly worked as director of public affairs for the Washington State Dental Association and as a lobbyist for
the dental profession. … the Second District was represented by future U.S. Senator Henry M. ‘Scoop’ Jackson
between 1941 and 1953.” (Jackson later became famous as “the Senator from Boeing,” the first of the
Democratic Party neoconservatives.)

Murray wrote (and the links here are added by me):

I mentioned to Rep. Larsen that I had just returned from Russia with a U.S. delegation, and that all
the people in Russia I had spoken with — including teachers, students, journalists, medical
doctors, entrepreneurs and war veterans — had no desire for a nuclear war with the United
States, but instead expressed the wish for peaceful, normalized relations . . . During our time in
Yalta, I had organized a ‘swim for peace’ with Americans and Russian war vets swimming
together in the Black Sea, which had caused quite a stir in local Russian language media. I
explained to Rep. Larsen my understanding of why the Russian public is suspicious about U.S.
moves in the region (based on what I heard from people there), and why they would expect the
United States to be the first to make a unilateral confidence-building measure in the direction of
nuclear disarmament. Russians were savvy to the Nuland ‘Yats’ youtube recording (in which
Victoria Nuland is distinctly heard telling U.S. ambassador to Ukraine Geoffrey Pyatt that ‘Yats is
the guy’ just prior to the regime change in which Arseniy Yatsenyuk became prime minister, and
which directly implicated the U.S. in the Ukrainian coup), felt threatened by the recent
NATO/Operation Anakonda maneuvers that took place during our delegation’s visit, and were
extremely concerned about other provocative U.S. moves in the region, including economic
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Larsen immediately responded with rebuttals, stating flat-out he didn’t believe there was a U.S. role in
the Ukrainian events — that what I’d just told him was ‘not what I’ve been hearing’ – and he went on to
talk about how the Baltic states felt threatened by Russia, etc. He didn’t know what ‘Operation Anakonda’
was and seemed unaware that the largest-ever NATO military maneuvers since WWII had just taken place on
Russia’s borders. I offered to send his office additional information about that and the Ukrainian events – an
offer he ignored.

The path we’re on can end only in one of two ways: Either the U.S. ‘news’ media will get real and start
reporting the crucial realities (such as that the aggression in Ukraine wasn’t Putin’s ‘seizure’ of Crimea but
the immediately prior coup — and its necessary ethnic cleansing afterwards — by Obama’s hirees, which
started being organized by him no later than 1 March 2013, and which culminated nearly a year later), these
being the crucial realities that contradict the official lies and thus might (if we’re extremely lucky) compel the
U.S. government to reverse its present course; or else, there will be a surprise blitz attack by U.S.-NATO
against Russia, or else by Russia against U.S.-NATO. The closer we get to the end of this matter, the more
difficult the former option becomes, and the more inevitable the latter option — a blitz attack (by either side)
— becomes. That’s the reality.

Obama’s ‘mono-polar world’ is a fiction, and the sooner that he and his Big Lie can be exposed (by the
Western press, to the Western publics), the safer everyone will be. Discomforts on the parts of those who
have promulgated and propagandized that lie will be vastly less than the disastrous alternative, which would
destroy the world for everyone.

*  *  *

Investigative historian Eric Zuesse is the author, most recently, of  They’re Not Even Close: The Democratic vs.
Republican Economic Records, 1910-2010, and of  CHRIST’S VENTRILOQUISTS: The Event that Created
Christianity.
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January 2016 (United States)

Sun Mon Tue Wed Thu Fri Sat

February 2016
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29

27 28 29 30 31 New Year's Eve 1 New Year's Day 2 3rd Quarter

3 4 5 6 Epiphany 7 Orthodox Christmas
Day 8 9 New Moon

10 11 12 13 14 Orthodox New Year 15 16 1st Quarter

17 18 Martin Luther King
Day 19 20 21 22 23 Full Moon

24 25 Tu Bishvat/Tu
B'Shevat 26 27 28 29 30

31 3rd Quarter 1 2 3 4 5 6



January 2016 (China)

Sun Mon Tue Wed Thu Fri Sat

February 2016
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29

27 28 29 30 31 1 New Year's Day 2 New Year's weekend
3rd Quarter

3 New Year's weekend 4 5 6 7 8 9

10 New Moon 11 12 13 14 15 16

17 1st Quarter 18 19 20 21 22 23

24 Full Moon 25 26 27 28 29 30

31 1 3rd Quarter 2 3 4 5 6





February 2016 (United States)

Sun Mon Tue Wed Thu Fri Sat

March 2016
S M T W T F S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

31 3rd Quarter 1 2 3 4 5 6

7 8 New Moon 9 10 Ash Wednesday 11 12 13

14 Valentine's Day 15 Presidents' Day
1st Quarter 16 17 18 19 20

21 22 Full Moon 23 24 25 26 27

28 29 1 3rd Quarter 2 3 4 5



February 2016 (China)

Sun Mon Tue Wed Thu Fri Sat

March 2016
S M T W T F S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

31 1 3rd Quarter 2 3 4 5 6

7 Spring Festival Eve 8 Chinese New Year
New Moon 9 Spring Festival

Golden Week holiday 10 Spring Festival
Golden Week holiday 11 Spring Festival

Golden Week holiday 12 Spring Festival
Golden Week holiday
Spring Festival
Golden Week holiday

13 Spring Festival
Golden Week holiday
Spring Festival
Golden Week holiday

14 15 1st Quarter 16 17 18 19 20

21 22 Lantern Festival 23 Full Moon 24 25 26 27

28 29 1 2 3rd Quarter 3 4 5
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April 2016
S M T W T F S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

28 29 1 3rd Quarter 2 3 4 5

6 7 8 New Moon 9 10 11 12

13 Daylight Saving Time
starts 14 15 1st Quarter 16 17 18 19

20 Palm Sunday
March equinox 21 22 23 Full Moon 24 Maundy Thursday

Purim 25 Good Friday 26 Holy Saturday

27 Easter Sunday 28 Easter Monday 29 30 31 3rd Quarter 1 2



March 2016 (China)

Sun Mon Tue Wed Thu Fri Sat

April 2016
S M T W T F S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30

28 29 1 2 3rd Quarter 3 4 5

6 7 8 International Women's
Day 9 New Moon 10 Zhonghe Festival 11 12 Arbor Day

13 14 15 16 1st Quarter 17 18 19

20 March equinox 21 22 23 Full Moon 24 25 26

27 28 29 30 31 3rd Quarter 1 2
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May 2016
S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14

15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

27 Easter Sunday 28 Easter Monday 29 30 31 3rd Quarter 1 2

3 4 5 6 7 New Moon 8 9

10 11 12 13 Thomas Jefferson's
Birthday 14 1st Quarter 15 16

17 18 19 20 21 22 Full Moon 23 Passover (first day)

24 25 Confederate Memorial
Day 26 27 28 29 Orthodox Good Friday

3rd Quarter 30 Last Day of Passover
Orthodox Holy
Saturday
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May 2016
S M T W T F S
1 2 3 4 5 6 7
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22 23 24 25 26 27 28
29 30 31

27 28 29 30 31 3rd Quarter 1 2

3 4 Qing Ming Jie 5 6 7 New Moon 8 9

10 11 12 13 14 1st Quarter 15 16

17 18 19 20 21 22 Full Moon 23

24 25 26 27 28 29 30 3rd Quarter





May 2016 (United States)

Sun Mon Tue Wed Thu Fri Sat

June 2016
S M T W T F S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30

1 Orthodox Easter 2 Orthodox Easter
Monday 3 4 Yom HaShoah 5 Ascension Day

Isra and Mi'raj 6 New Moon 7

8 Mother's Day 9 10 11 12 Yom Ha'atzmaut 13 1st Quarter 14

15 Pentecost 16 Whit Monday 17 18 19 20 21 Full Moon

22 Trinity Sunday 23 24 25 26 Corpus Christi
Lag BaOmer 27 28

29 3rd Quarter 30 Memorial Day 31 1 2 3 4 New Moon
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June 2016
S M T W T F S

1 2 3 4
5 6 7 8 9 10 11

12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30

1 Labour Day 2 3 4 Youth Day 5 6 7 New Moon

8 9 10 11 12 13 14 1st Quarter

15 16 17 18 19 20 21

22 Full Moon 23 24 25 26 27 28

29 3rd Quarter 30 31 1 Children's Day 2 3 4
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Sun Mon Tue Wed Thu Fri Sat

July 2016
S M T W T F S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

29 3rd Quarter 30 Memorial Day 31 1 2 3 4 New Moon

5 6 7 Ramadan starts 8 9 10 11

12 Shavuot
1st Quarter 13 14 15 16 17 18

19 Father's Day
Juneteenth 20 June Solstice

Full Moon 21 22 23 24 25

26 27 3rd Quarter 28 29 30 1 2 Lailat al-Qadr
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Sun Mon Tue Wed Thu Fri Sat

July 2016
S M T W T F S

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

29 3rd Quarter 30 31 1 Children's Day 2 3 4

5 New Moon 6 7 8 9 Dragon Boat Festival 10 11

12 1st Quarter 13 14 15 16 17 18

19 20 Full Moon 21 June Solstice 22 23 24 25

26 27 28 3rd Quarter 29 30 1 CPC Founding Day 2
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August 2016
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

26 27 3rd Quarter 28 29 30 1 2 Lailat al-Qadr

3 4 Independence Day
New Moon 5 6 7 Eid al-Fitr 8 9

10 11 1st Quarter 12 13 14 15 16

17 18 19 Full Moon 20 21 22 23

24 25 26 3rd Quarter 27 28 29 30

31 1 2 New Moon 3 4 5 6
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Sun Mon Tue Wed Thu Fri Sat

August 2016
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

26 27 28 3rd Quarter 29 30 1 CPC Founding Day 2

3 4 New Moon 5 6 7 8 9

10 11 Maritime Day 12 1st Quarter 13 14 15 16

17 18 19 20 Full Moon 21 22 23

24 25 26 27 3rd Quarter 28 29 30

31 1 Army Day 2 3 New Moon 4 5 6
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Sun Mon Tue Wed Thu Fri Sat

September 2016
S M T W T F S

1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

31 1 2 New Moon 3 4 5 6

7 8 9 10 1st Quarter 11 12 13

14 Tisha B'Av 15 Assumption of Mary 16 17 18 Full Moon 19 20

21 22 23 24 3rd Quarter 25 26 27

28 29 30 31 1 New Moon 2 3



August 2016 (China)

Sun Mon Tue Wed Thu Fri Sat

September 2016
S M T W T F S

1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

31 1 Army Day 2 3 New Moon 4 5 6

7 8 9 Double Seven Festival 10 11 1st Quarter 12 13

14 15 16 17 Spirit Festival 18 Full Moon 19 20

21 22 23 24 25 3rd Quarter 26 27

28 29 30 31 1 New Moon 2 3





September 2016 (United States)

Sun Mon Tue Wed Thu Fri Sat

October 2016
S M T W T F S

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

28 29 30 31 1 New Moon 2 3

4 5 Labor Day 6 7 8 9 1st Quarter 10

11 12 13 Eid al-Adha 14 15 16 Full Moon 17

18 19 20 21 22 September equinox 23 3rd Quarter 24

25 26 27 28 29 30 New Moon 1
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Sun Mon Tue Wed Thu Fri Sat

October 2016
S M T W T F S

1
2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

28 29 30 31 1 New Moon 2 3

4 5 6 7 8 9 1st Quarter 10 Teachers' Day

11 12 13 14 15 Mid-Autumn Festival 16 17 Full Moon

18 19 20 21 22 September equinox 23 3rd Quarter 24

25 26 27 28 29 30 1 National Day
New Moon
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Sun Mon Tue Wed Thu Fri Sat

November 2016
S M T W T F S

1 2 3 4 5
6 7 8 9 10 11 12

13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30

25 26 27 28 29 30 New Moon 1

2 3 Muharram
Rosh Hashana 4 Feast of St Francis of

Assisi 5 6 7 8

9 1st Quarter 10 Columbus Day 11 12 Yom Kippur 13 14 15

16 Full Moon 17 First Day of Sukkot 18 19 20 21 22 3rd Quarter

23 Last Day of Sukkot 24 Shmini Atzeret 25 Simchat Torah 26 27 28 29

30 New Moon 31 Halloween 1 All Saints' Day 2 All Souls' Day 3 4 5



October 2016 (China)

Sun Mon Tue Wed Thu Fri Sat

November 2016
S M T W T F S

1 2 3 4 5
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New Moon

2 National Day Golden
Week holiday 3 National Day Golden

Week holiday 4 National Day Golden
Week holiday 5 National Day Golden

Week holiday 6 National Day Golden
Week holiday 7 National Day Golden

Week holiday 8

9 Double Ninth Festival
1st Quarter 10 11 12 13 14 15

16 Full Moon 17 18 19 20 21 22

23 3rd Quarter 24 25 26 27 28 29

30 31 New Moon 1 2 3 4 5
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December 2016
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1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

30 New Moon 31 Halloween 1 All Saints' Day 2 All Souls' Day 3 4 5

6 Daylight Saving Time
ends 7 1st Quarter 8 Election Day 9 10 11 Veterans Day 12

13 14 Full Moon 15 16 17 18 19

20 21 3rd Quarter 22 23 24 Thanksgiving Day 25 Robert E Lee's
Birthday 26

27 First Sunday of
Advent 28 29 New Moon 30 1 2 3
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December 2016
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1 2 3
4 5 6 7 8 9 10

11 12 13 14 15 16 17
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30 31 New Moon 1 2 3 4 5
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1st Quarter 9 10 11 12

13 14 Full Moon 15 16 17 18 19

20 21 3rd Quarter 22 23 24 25 26

27 28 29 New Moon 30 1 2 3
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Sun Mon Tue Wed Thu Fri Sat
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S M T W T F S
1 2 3 4 5 6 7
8 9 10 11 12 13 14

15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

27 First Sunday of
Advent 28 29 New Moon 30 1 2 3

4 5 6 7 1st Quarter 8 Feast of the
Immaculate
Conception

9 10

11 12 The Prophet's
Birthday 13 Full Moon 14 15 16 17

18 19 20 3rd Quarter 21 December Solstice 22 23 24 Christmas Eve

25 Christmas Day
Chanukah/Hanukkah
(first day)

26 'Christmas Day'
observed 27 28 29 New Moon 30 31 New Year's Eve
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1 2 3 4 5 6 7
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22 23 24 25 26 27 28
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27 28 29 New Moon 30 1 2 3

4 5 6 7 1st Quarter 8 9 10

11 12 13 14 Full Moon 15 16 17

18 19 20 21 December Solstice
3rd Quarter 22 23 24

25 Christmas Day 26 27 28 29 New Moon 30 31
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Abstract 
 

147-atom Palladium clusters embedded in Zeolite cavities enable Cold Fusion 

when exposed to Deuterium gas by Klein Paradox Tunnelling of D+D+D+D producing He + He + 47.6 MeV.  

Cold Fusion Energy goes to Optical Mode Phonons in the Pd clusters and then to the Zeolite where it is stored as 

Heatmthat is released by D2O Heavy Water to produce useful energy.  

Ejection of He + He and reloading of D+D+D+D is done by Jitterbug transformation between Icosahedral 

Ground State and Cuboctahedral Metastable State of 147-atom Pd clusters.  

Synthesis of 147-atom Pd clusters has been done by Burton, Boyle, and Datye at Sandia / U. New Mexico, USA.  

Zeolite synthesis has been discussed by Sharma, Jeong, Han and Cho at Chungnam Nat. Un., Korea.  

Based on prior experimental results of Arata and Zhang (replicated by McKubre at SRI) and of Parchamazad the 

expected energy production is on the order of kilowatts per milligram of Palladium. For details, see 

http://vixra.org/abs/1603.0098      
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1. Why is Palladium uniquely useful for Deuterium Cold Fusion ?  

 

Figure 1. Shell Structrure of Palladium and neighboring elements – adapted from Wikipedia.  
 

Palladium is the only element in its neighborhood whose outer shell has many (not just 1 or 2) electrons.  

A full N-shell has s + p + d + f = 2 + 6 + 10 + 14 = 32 electrons. Palladium N-shell has 2 + 6 + 10 = 18 electrons 

and “holes” to receive 14 electrons. Each Palladium atom has 18-14 = 4 N-shell electrons that can interact with 4 

electrons of 4 Deuterium atoms absorbed into a Pd cluster, helping them to participate in a Schwinger coherent 

quantum state for TSC Fusion. Further, each Palladium atom has 14 N-shell electrons: 12 to fill needs of other 

Pd atoms and 2 for a Dirac Fermion Band for Klein Paradox Tunnelling. 

1.5 nm diameter Pd clusters have 147 atoms and can be in two states: a Cuboctahedral Metastable State and an 

Icosahedral Ground State that can transform into each other by a Fuller Jitterbug Transformation. 

 

Figure 2. Cuboctahedral metastable and Icosahedral stable states of 147-atom Pd clusters.  
 
The icosahedral 147-atom ground state has 12 exterior icosahedra and a central icosahedron: 



 

 
Figure 3. 147-atom Pd cluster as 13 Icosahedra 

 
147 = 1+12+30+12+72+20:    1 atom is at the cluster center and 12 atoms surround the cluster center  

5 x 12 / 2 = 30 atoms are in the next layer out  and 12 atoms are at centers of exterior icosahedra  

12 x 6 = 72 atoms are outer on exterior icosahedra and 20 atoms are outer between exterior icosahedra  

Each 1.5 nm 147-atom Pd cluster fits inside a large cavity of Sodium Zeolite Y  

 
Figure 4. Sodium Zeolite Y cavity structure 

 
2. How does Pd-D Cold Fusion Work ?  
Julian Schwinger in 1990 lecture at Universite de Bourgogne said: 

“... in the very low energy cold fusion, one deals essentially with a single state, 

described by a single wave function, all parts of which are coherent ...”. 

Akito Takahashi proposed a process Tetrahedral Symmetric Condensation (TSC) that for 4 Deuterons (D) in an 

icosahedral cluster of Palladium (Pd) atoms produces a Schwinger coherent quantum state so that Klein Paradox 

Tunnelling allows the four Deuterium (D) nuclei to fuse, forming two 4He nuclei plus 47.6 MeV energy.  

 
Figure 5. D+D+D+D configuration in Icosahedral Pd forms Schwinger coherent state (yellow) which goes by 

Klein Paradox Tunnelling to central Pd atom for TSC fusion to 8Be*.  

 



 

 
Figure 6. D+D+D+D fusion to 8Be* decays to 4He + 4He + 47.6 MeV 

 

 

 

 

Peter Hagelstein used phonon models for Relativistic Coupling Between Lattice Vibrations and Nuclear 

Excitation, enabled by break-down of Foldy-Wouthuysen transformation due to 8-15 THz Lattice Vibration 

Modes, to show direct transfer of the 47.6 MeV energy of Cold Fusion to the Pd lattice as excited optical phonon 

modes.  

The Pd Structure Energy of Excited Optical Phonon Modes is carried by the Zeolite Cage Electrostatic Field ( on 

the order of 3 V/nm ) to be stored in the Zeolite as heat.  

Some of the TSC Fusion Energy goes to a Jitterbug transformation of the icosahedral Palladium, depleted of 

Deuterium fusion fuel, to a cuboctahedral configuration which has 6 large square openings through which 

 
Figure 7. Icosahedron Jitterbug Transformation to Cuboctahedron 

 

The 4He TSC Fusion Product Ash can leave the Pd cluster 

and ambient Deuterium Fuel can enter to reload the Palladium cluster. 

The reloaded 4 Deuterium nuclei (red dots) and 4 electrons (green dots) form a Tetrahedral Symmetric Coherent 

Quantum State centered on the 8 triangular faces of the cuboctahedral configuration. Since the icosahedral 

configuration is the Palladium cluster ground state, another Jitterbug transformation takes the Palladium cluster 

to an icosahedral configuration ready for another round of TSC fusion.  

 

 



 

3. How much energy does TSC Cold Fusion produce ? 

A 3-shell 147-atom icosahedral Palladium atomic nanocluster contains 13 Icosahedra  

and each TSC Fusion event produces 47.6 MeV 

47.6 MeV x 13 Icosahedra / 147-atom Pd Cluster x 4.45 x 10^(-17) Watt-Hours / MeV = 

= 2.754 x 10^(-14) Watt-Hours / 147-atom Pd Cluster for each Jitterbug Cycle 

Mass of 147-atom Pd Cluster 147 x 106 x 1.66 x 10^(-21) = 2.587 x 10^(-17) milligrams 

so at maximum efficiency a milligram of 147-atom Pd Clusters gives 1 KiloWatt-Hour each Cycle. 

 

4. How can the energy stored in Zeolite as heat be used ? 

According to a 7 June 2012 techthefuture.com web article by Tessel Renzenbrink:  

“... Zeolite is a mineral that can store up to four times more heat than water ...  

zeolite retains a hundred percent of the heat for an unlimited amount of time ... 

When water comes into contact with zeolite it is bound to its surface by means of a chemical reaction which 

generates heat. Reversely, when heat is applied the water is removed from the surface, generating large amounts 

of steam. 

The transference of heat to the material does not cause its temperature to rise. Instead, the energy is stored as a 

potential to adsorb water.  The ...[ German Fraunhofer Institute ]... scientists used these particular properties to 

turn zeolite into a thermal storage system. They created a storage device and filled it with zeolite pellets.  

To charge the pellets, they exposed them to heat.  

To retrieve the energy they simply added water. ...”.  

Here is my design for a TSC-Jitterbug Zeolite Pd-D fusion heat engine:  

 
Figure 8. TSC-Jitterbug Zeolite Pd-D Fusion Heat Engine.  

 



 

( Zeolite-Pd images adapted from  

Calvo amd Carre in Nanotechnology 17 (2006) 1292-1299 and from  

http://gwenbeads.blogspot.com/2014/04/infinite-skew-polyhedron-faujasite-4446.html ) 

 

D2O Heavy Water is used to take heat from the Zeolite to make steam so that Hydrogen from H2O does not 

poison the TSC-Jitterbug process by replacing Deuterium in the Palladium nanoclusters, a possible problem 

pointed out by Melvin Miles.  

 

5. Experiment  

Experiment of Cold Fusion of Deuterium gas + Palladium Clusters in Zeolite Cavities 

is now under way by Russ Gries and Arindom Saha in a laboratory of Klee Irwin in California 

 

 

Appendix A: Synthesis of 147-atom Pd Clusters and Embedding into Zeolite  

147-atom Pd clusters have diameter about 1.5 nanometers. 1.5 nm Pd Clusters have been 
produced at Sandia National Laboratories and University of New Mexico Center for Micro- 
Engineered Materials according to a Journal of Catalysis article  
"Facile, surfactant-free synthesis of Pd nanoparticles for heterogeneous catalysts"  
by Patrick D. Burton, Timothy J. Boyle, and Abhaya K. Datye showing  

“...  ...”. 
Figure 9. Diameter of Synthesized Pd clusters.  

 

Tim Boyle said in email October 2014:  

“... We easily remade the Pd NP just need to get TEM to see what size they are. 

If they come out good, we can go ahead and make some for you. 

Couple of things. 

This is very easy and ya'll may want to do it yourselves  

(esp after the next couple of comments). 

Simply dissolve Pd-acetate in MeOH and stir for 5 min, 

let grow for 20 more and should have your size. 



 

The problem is these will continue to grow and plate out onto the sides of the container, 

unless you use a substrate. 

Would you want these on a substrate, then that'll need to be supplied. 

If we make it, we'd have to send it as a solution ... 

could you handle this and could you use it? 

It won't be a powder, which I think is what you want. 

We can dry it down to a powder but not sure what size that will be 

or how they'd cluster and how they'd redisperse or in what solvent. 

we can try to deposit the materials on a number of surfaces and just let it dry. 

Again, not sure how the clustering of these particles will occur. 

A gram will take about 2.5 g of Pd(Oac)2 which we have but will need replaced. ...”. 

 

Sandia Pd Cluster Recipe 
1 - 15 ml of methanol ( MeOH ) in a scintillation vial 
2 - Add 5 mg palladium acetate ( Pd(OAc)2 ) whose color is red-orange 
3 - Reduce the Pd(OAc)2 by MeOH to Pd atoms by stirring for 5 minutes with unobstructed 
exposure to room lighting.  
4 - Add 10 mg of substrate in colloidal suspension  
5 - Place on elevated stir plate and allow to react undisturbed for 20 minutes.  
During 20 minutes the Pd atoms form clusters that grow to size 1.5 nm (147 atoms)  
Initially the Pd atom clusters are very small (only a few atoms) and will migrate onto the 
substrate and continue to grow to size 1.5 nm (147 atoms) at 20 minutes. Color of colloidal 
suspension changes from pale yellow to dark green over the 20 min  
6 - At 20 minutes Pd-loaded substrate (and any remnant Pd still in colloidal suspension)  
are removed and the Pd-loaded substrate dried 
7 - Pd-loaded substrate is placed in reaction chamber where it is exposed to Deuterium gas 
from tank and calorimeter measurements are taken to measure any heat that might be 
produced by TSC-Jitterbug fusion ( analagous to heat produced by  Arata and Zhang 
(replicated by McKubre at SRI) with no external power input - only palladium powder + 
deuterium gas ) The substrate may be 30-40 nm Zeolite Crystals, such as Sodium Zeolite Y or 
ITQ-37. At 30-40 nm size each will have about 12 to 16 large Cavities per edge  
About half of the Cavities will be on the Exterior Surface of the Tetrahedral Crystal  
where they will be easily accessible by Pd atom clusters in the colloidal suspension.  

 

 

 



 

 

Appendix B: Poster as shown at ICCF20 
 

 



Kepler Polyhedra and Planets 
Frank Dodd Smith, Jr. - 2016

( images other than 24-cell are from, or adapted from, Wikipedia and Wolfram MathWorld )

Abstract

This is my view of extension to Uranus and Neptune 
of Kepler’s Mysterium Cosmographicum idea 
of relationship of Polytopes and Planetary Orbits



Mercury =   Outer Sun-Sphere = Inner Octahedron 
Octahedron = 6 space Axes

Venus / Mercury = 0.72 / 0.39 = 1.85

Venus = Outer Octahedron = Inner Icosahedron 
Icosahedron = 12 Golden Edge-Points of Octahedron



Earth / Venus = 1 / 0.72 = 1.39

Earth = Outer Icosahedron = Inner Dodecahedron 
Icosahedron = 2 Octahedral embeddings = Earth + Moon

Dodecahedron = Dual Icosahedron



Mars / Earth = 1.52 / 1 = 1.52 

Since Earth+Moon has 2 Outer Icosahedra, use 1.26 x 1.26 = 1.59

Mars = Outer Dodecahedron = Inner Tetrahedron 
Tetrahedron = 4 / 20 of Dodedahedron Vertices

Tetrahedron = self-dual => stellated octahedron => unstable = Asteroids



Jupiter / Mars = 5.2 / 1.52 = 3.42

Jupiter = Outer Tetrahedron = Inner Cube 
Cube = 2 Tetrahedron Vertices = Dual Octahedron



Saturn / Jupiter = 9.54 / 5.20 = 1.83

Saturn = Outer Cube = Inner CubOctahedron 
Cuboctahedron = Truncated Cube

Poincare Gravity Space = Tiled by Cube



Uranus / Saturn = 19.19 / 9.54 = 2.01 

 

Uranus = Outer CubOctahedron = Inner Rhombic Dodecahedron 
Rhombic Dodecahedron = Dual Cuboctahedron

Cuboctahedron containing Cube of centers of Triangle Faces and 
Cuboctahedron within Basic Cube prior to Truncation

Uranus Orbit = Boundary of Pioneer Conformal Gravity Dark Energy 

Cuboctahedron = Buckminster Fuller Vector Equilibrium = Center of 4-dim 24-cell 



Neptune / Uranus= 30.06 / 19.19 = 1.57

Neptune = Outer Rhombic Dodecahedron = Inner Conformal Gravity Space 

Rhombic Dodecahedron = Center of 4-dim 24-cell 

Conformal Gravity Space = Tiled by Rhombic Dodecahedra



Penrose Tiling and Hydrogen Spectrum 
Frank Dodd (Tony) Smith, Jr. - 2016 

Abstract

This paper is my attempt at understanding Klee Irwin’s idea that 
Penrose Tiling can encode the Hydrogen Spectrum. 

Klee Irwin ( quantumgravityresearch.org ) has been discussing with me 
his idea that Penrose Tiling can encode the Hydrogen Spectrum, such as the Lyman 
series. At first I was very skeptical but now I think that Klee Irwin’s idea is correct. 
Alan H. Schoen’s Infinite Tillings web page says: “... thin and thick rhombs (the so-called 
"golden" rhombs) serve as prototiles for ... Roger Penrose’s quasiperiodic tilings ... 
Nicolas G. de Bruijn described an algebraic theory of Penrose tilings. He introduced the 
concept of pentagrids ... five superimposed grids of parallel lines unit distance apart ... 

... For any pair of intersecting grid lines, the smaller angle of intersection is either 36º or 
72º. The sides of a rhomb dual to a vertex are orthogonal to the two grid lines that 
intersect at the vertex ... the tiling by rhombs that is dual to a given pentagrid is a 
Penrose tiling ... the Penrose tiling... [for the pentagrid shown above]... is called 
STAR ... 



The ... STAR Penrose tiling... arise[s] from a small central core via a recursive sequence 
of (a) radially outward reflections in the enclosing necklaces (pentagonal rings of 
Conway mirror worms) of successively larger central regions,
followed by (b) lateral reflections of the images produced in (a) to fill the empty 
triangular gaps left by (a). ...

... At each stage of recursion, the area in the interior of the pentagonal boundary mirror 
of the ... STAR increases by the factor

f5^2 = (1 + 2 cos π /5)^2 ≅ 6.85.



Since 2 cos π/5 = (1+√ 5)/2 = φ, the golden ratio (≅ 1.618), 
the total tiled area in successive steps is proportional to

1 + 0φ
2 + 3φ

13 + 21φ
89 + 144φ

...
Let S1 = {1, 2, 13, 89,...} and S2 = {0, 3, 21, 144,...}.
Since the Fibonacci sequence is {.., 1, 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ...}, 
where

F1 = 1,
F2 = 0,
F3 = 1,
F4 = 1,
F5 = 2,
F6 = 3,

etc., 
then

S1 = {F1, F5, F9, F13, ...} and
S2 = {F2, F6, F10, F14, ....}.

... [Here are] 
two differently shaded images of ... the d5-symmetric Penrose tiling ... STAR. 
... 





In the second image ... concentric pentagonal rings of Conway mirror-worms are 
distinguished by color ... 

   
...”.

Klee Irwin ( quantumgravityresearch.org ) uses the STAR Penrose Tiling to describe  
his idea that Penrose Tiling can encode the Hydrogen Spectrum.



Wikipedia shows the Lyman series as 

When you graphically superimpose the Lyman points on the Penrose Tiling used by 
Klee Irwin, you get a very busy-looking diagram. 

The diagram has 5 similar pie-slice segments, so study of one segment is sufficient. 



Lyman-alpha and Lyman-beta lie on two circles concentric around the central star: 

The Lyman-alpha inner circle is obviously special, 
the minimal decagon of 5-element stars (5 of them) and 6-element things (5 of them). 
Two adjacent 5-delement stars mark the boundary of each of the 5 pie-slice segments, 
one of which (right-side horzontal) is shown in detail. 

At fhis initial stage it is not clear why the Lyman-beta circle is more special 
than other circles through vertices of the Penrose Tiling. 

However (see page 7) further analysis of the Penrose Tiling pattern will show 



the existence of a decagon between the Lyman-alpha circle and the Lyman-beta circle

such that the Lyman-beta circle is the minimal circle through stars 
that lies beyond the intermediate decagon.   



Lyman-gamma to Lyman-Limit lie inside two outer stars: 



The outer Lyman-Limit star lies on a decagon sharing two stars 
with the Lyman-beta circle: 



Four stars of the Lyman-Limit decagon and two more stars of the Lyman-beta circle 
are shared with two small decagons (including their center points) 
that are above and below the two Lyman-gamma to Lyman-Limit stars: 



Two stars of the Lyman-Limit decagon are shared with a third small decagon 
lying between the Lyman-alpha and Lyman-beta circles. 
The Lyman-Limit decagon also has 3 stars located 
at the centers of the three small decagons 
so the Lyman-Limit decagon, which contains the Lyman-Limit star, 
is linked to the three small decagons.

James Gleick, in his book “Chaos: Making a New Science”, said: 
“... James Yorke ... in his “Period Three Implies Chaos” ... 1975 ... paper. ... proved 
that in any one-dimensional system, if a regular cycle of period three ever appears, 
then the same system will also display regular cycles of every other length, 
as well as completely chaotic cycles. ... 
Even with the simplest equation, the region of chaos in a bifurcation diagram proves to 
have an intricate structure ... First, the bifurcations produce periods of 2, 4, 8, 16…. 
Then chaos begins, with no regular periods. But then, as the system is driven harder, 
windows appear with odd periods. A stable period 3 appears, and then the period-
doubling begins again 6, 12, 24…. The structure is infinitely deep. When portions are 
magnified, they turn out to resemble the whole diagram. ...”.



Lyman-alpha

This is a closed circle of 5 stars surrounding a central star 
with Lyman point on the circle between two stars. 

It is simple and symmetrical and represents the ground state. 



Lyman-beta 

This is a loop containing 6 stars around a central star that is on the radial line 
from the original configuration center through the first Lyman point. 

Its Lyman point is on the radial line but is outside the loop, 
lying on a circle concentric with the original configuration center 
and between 2 sets of stars lying on that circle. 

The loop is asymmetric, with the outer 3 stars more widely separated than the inner 3. 
It represents an excited state beyond the ground state. 

Here is a more detailed diagram of the location of the Lyman-beta point: 



The LYman-beta point is near the center of the cyan 4-element configuration 
that connects the outermost brown 5-element star of the first small decagon loop 
with the green 6-element configuration 
that is between the second and third small decagon loops. 



Lyman-gamma 

This is a loop containing 7 stars around a central star that is on the radial line 
from the original configuration center through the first Lyman point. 
The loop is asymmetric, with the outer part having 4 stars and the inner part 3.  
It represents an excited state beyond the ground state.

Its Lyman-gamma point is on the radial line but is outside the loop. 

Here is a more detailed diagram of the location of the Lyman-gamma point: 



The Lyman-gamma point is near the innermost point of the red 2-star configuration 
that includes the outermost red 5-element star of the large decagon loop which point is 
near the adjoining green 6-element configuration. 

Lyman-Limit

The overall configuration of the Lyman-beta, Lyman-gamma, and Lyman-Limit points is 



Here is a wider view, showing them with respect to the large decagon loop:

This is a loop containing 10 stars around the second Lyman point. 

The Lyman Limit point is at the 10th star on the loop. 

The loop is a symmetric circle with respect to the 10 stars 
but is not symmetric around the second Lyman point 
because the Lyman Limit point star on the circle is linked 
to a star inside the loop by all the Lyman points between Lyman-gamma and the Limit. 
This asymmetric linking represents relatively high energy levels. 



The Lyman Limit loop is a large decagon that is linked witht he Lyman-beta circle and 
with 3 other small decagons made up of 6 5-element stars and 4 6-element things each: 

As of now, I have not done any numerical calculations of energy levels, 
and am only in the initial stages of trying to relate tiling asymmetries etc 
with energies of energy levels. 



Conformal Penrose Tiling, E6, and E8 Physics
Frank Dodd (Tony) Smith, Jr. - 2016  - viXra 1607.xxxx

Abstract

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 
E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling 
such as described by Maria Ramirez-Solano in arXiv 1303.2000. 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling
The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling and that the Conformal Group is the symmetry 
group of the Hydrogen Atom.
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E8 Root Vectors and E6 in Conformal Penrose Tiling 

E8 Physics ( viXra 1602.0319 ) is based on the 240 Root Vectors of E8 
which E8 is contained in Cl(16) the completion of the union of all tensor products of 
which gives a generalized Hyperfinite II1 von Neumann factor AQFT 
with underlying Lagrangian structure given by the 240 Root Vectors of E8. 

E6 subalgebra of E8 with 72 Root Vectors describes a Complex version 
of Octonionic E8 Physics which describes Physics of Conformal Penrose Tiling. 
Mapping of the 240 E8 Root Vectors to the 72 E6 Root Vectors 

is 4 to 1 for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and 2 to 1 for 24 +  24 of E8 to 12 + 12 of E6



In arXiv 1303.2000 Maria Ramirez-Solano said: 
“...   The conformally regular pentagonal tiling of the plane ... The goal is to describe this 
tiling as a conformal substitution tiling, i.e. a tiling generated by a substitution rule with 
complex scaling factor  >  1 and a finite number of prototiles, where each prototile is 
substituted with ”extended-conformal” copies of the prototiles ... 

... We can construct a tiling ... where the tiles are ... conformally regular pentagons, and 
the tiling looks like ....

... The article ”A regular pentagonal tiling of the plane” by Philip L. Bowers and
Kenneth Stephenson in [22] gives a construction of this tiling using the theory of
circle packings on the above combinatorics. They use circle packings to impose a
natural geometry on the above combinatorics ...”.  



The central part of the tiling has 5 pentagonal sectors

Each of the 5 pentagonal sectors of the tiling contains a 2-dim projected version 
of the 8-dim E8 Root Vector structure of E8 Physics corresponding to the Complex E6 
subalgebra of Octonionic E8. The outer boundary of each sector is not a straight line but 
is curved with Conformal Symmetry and pentagonal sectors further out are conformally 
curved rather than straight-line pentagons. 

Each pentagonal sector represents the Complex part of Octonionic E8 Physics 
whose 240 E8 Root Vectors project to the 72 Root Vectors of E6 subalgebra of E8 
which 72 E6 Root Vectors have the following physical interpretation 

as shown in the following image of one of the pentagonal sectors: 



The 240 E8 Root Vectors correspond to the 72 E6 Root vectors 
by a 4 to 1 map for 64 + 64 + 64 of E8 to 16 + 16 + 16 of E6 
and a 2 to 1 map for 24 +  24 of E8 to 12 + 12 of E6

Here are more details of the E8 Root Vector Physical interpretations: 



E = electron, UQr = red up quark, UQg = green up quark, UQb = blue up quark
Nu = neutrino, DQr = red down quark, DQg = green down quark, DQb=blue down quark
P = positron, aUQar = anti-red up antiquark,
aUQag = anti-green up antiquark, aUQab = anti-blue up antiquark
aNu = antineutrino, aDQar = anti-red down antiquark,
aDQag = anti-green down antiquark, aDQab = anti-blue down antiquark
Each Lepton and Quark has 8 components with respect to 4+4 dim Kaluza-Klein
6 orange SU(3) and 2 orange SU(2) represent Standard Model root vectors
24-6-2 = 16 orange represent U(2,2) Conformal Gravity Ghosts
12 yellow SU(2,2) represent Conformal Gravity SU(2,2) root vectors
24-12 = 12 yellow represent Standard Model Ghosts
32+32 = 64 blue represent 4+4 dim Kaluza-Klein spacetime position and momentum 



Connectors

In addition to the 72 E6 Root Vector tiles within a Pentagonal Sector 
there are 3 sets of 8 tiles (purple) that connect that Pentagonal Sector 
with an adjoining Pentagonal Sector. Those 3x8 = 24 tiles represent 
the Root Vectors of a D4 = Spin(8) Lie Group of rotations in the 8-dim space 
of the E8 Lattice that is projected into the plane of the Conformal Penrose Tiling, 
which give the directions of connections of the projected 240-vertex E8 Polytope 
with adjoining Polytopes of the E8 Lattice. 



Each of the 3 vertices of the Pentagonal Sector is associated with  
28 of the 72 E6 Root Vectors and 8 of the 24 Pentagonal Sector Connectors 

 in a Pentagonal Sector Vertex Configuration. 



Collared Tiles and Dynamical Systems

In arXiv 1303.2000 Maria Ramirez-Solano said:
“... A group action  is a triple (X,G, P ) composed of a topological space X , an Abelian
group G , and an action map  P : X Å~ G → X  defined by Pg  : X → X , 
which is a homeomorphism for every g ∈ G , 
and P0  = id  and Pg ◦ h  = g+h  for every g, h ∈ G .
A dynamical system  is a group action ((X, d ),G, P ), where (X, d ) is a compact
metric space called the phase space, and the group action P  is continuous. For short
we write (X,G ) instead of ((X, d ),G, P ). The study of the topological properties of
dynamical systems is called topological dynamics, and the study of the statistical
properties of dynamical systems is called ergodic theory. ...
The orbit set of a tiling T  is defined by

O (T  ) := {T  + x | x ∈ R2},
 where T  + x  := {t +x | t ∈ T } . The group R2  acts on the orbit set O (T  ) of a tiling T  by  
translation, for if T’  is in the orbit set, then so is T’  + x  for all x ∈ R2 .
The orbit set O (T  ) is equipped with a metric d  : O (T  ) x O (T  ) →  [0,∞ [ defined by
d (T, T ′ ) < 1/r  if there is x, x′ ∈ B1/r (0) such that (T − x )∩Br  (0) = (T’ − x’ )∩Br (0)
i.e. if they agree on a ball of radius r  centered at the origin up to a small wiggle ... 
The continuous hull WT  of a tiling T  is defined as 

the completion of the metric space (O (T  ), d ) 
...
The same definition of d  extends to WT  , and (WT , d ) is a metric space. The group
R2  acts also on the hull by translation, for if T’ is in WT  then so is T’ + x  for any
x ∈ R2 . ... A patch P  is a finite subset of a tiling T  . A tiling satisfies the
finite local complexity (FLC)  if for any r >  0 there are finitely many patches of
diameter less than r  up to a group of motion G , usually translation. The finite
local complexity (FLC) is also called finite pattern condition ... if a tiling T  satisfies the 
FLC condition then the metric space (WT , d ) is compact.
Hence, if a tiling T  satisfies the FLC condition, then (WT ,R2 ) is a topological
dynamical system. The action  P : WT  x R2 →  WT  given by Px (T’ ) := T’  + x  is
continuous by definition of the metric. ...”. 

In arXiv 1304.2652 Maria Ramirez-Solano said:
“...  For an aperiodic FLC Euclidean substitution tiling of the plane, there is a recipe for 
writing its continuous hull as an inverse limit ...
In [ arXiv 1303.5676 ] we constructed a compact topological space for the combinatorics 
of ”A regular pentagonal tiling of the plane”, which we call the continuous hull. 
We also constructed a substitution map on the space which turns out to be a 
homeomorphism, and so the pair given by the continuous hull and the substitution map 
yields a dynamical system. In this paper we show how we can write this dynamical 
system as another dynamical system given by an inverse limit and a right shift map ... 
If we can label the tiles of a tiling not only by their own type but by the pattern of their 
nearest neighbors, then we call such labels collared tiles ...



 ...”.

The Pentagonal Sector Vertex Configurations are Collared Tiles: 



Outer Automorphisms
Triality, Connectors, and Bohm Quantum Potential

Raymond Ascheim asked 
about physical interpretation of the remaining Tiles in a Pentagonal Sector

My view is that they are analogous to the Triality of D4 = Spin(8), 
that is, that they represent Outer Automorphisms of the E8 Physics Structure: 

The yellow Tiles are in 3-fold configurations and are directly related to Triality 
such as 
the central 3 Tiles representing Triality among the 3 Pentagonal Sector Configurations. 

The magenta Tiles represent 
isomorphisms of pairs of Pentagonal Sector Configurations 
and Connectors to pairs in adjoining Pentagonal Sectors. 

The 15+9 = 24 cyan Tiles represent the Bohm Quantum Potential in this way: 
Joe Polchinski in “String Theory, Volume 1, An Introduction to the Bosonic String” said:
“... we find at m^2 = - 4 / alpha’ the tachyon, 
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...”.
In my view, the 24x24 states are represented by the 24 cyan tiles 
as an Outer Automorphism - type symmetry of an E8 Physics String Theory based on 
Strings being physically interpreted as World-Lines of Particles - 
see viXra 1602.0319 especially page 229 and following pages - 
and the 24x24 traceless symmetric spin-2 particle that Polchinski calls “graviton” 
is in reality the carrier of the Bohm Quantum Potential. 



Here are some more details of how the Bohm Quantum Potential works: 

In each Pentagonal Sector of the Conformal Penrose Tiling, 
the 72 dark gray E6 Root Vector tiles contain the projection of all 240 E8 Root Vectors 
(48 tiles get 4x48 = 192 E8 Root Vectors and 24 tiles get 2x24 = 48 E8 Root Vectors) 

and the 24 cyan tiles represent the 24 dimensions of the Little Group subgroup of the 
Lorentz group of 26-dim Bosonic String Theory with Strings interpreted as World-Lines 
of the Particles of E8 Physics. Joe Polchinski in “String Theory, Volume 1, An 
Introduction to the Bosonic String” said: “... we find at m^2 = - 4 / alpha’ the tachyon,
and at m^2 = 0 the 24 x 24 states of the graviton, dilaton, and antisymmetric tensor ...” 
with dilaton being 24x24 trace and graviton being 24x24 traceless symmetric matrices. 
My physical interpretation differs from Polchinski’s, as I see 
the 24 x 24 traceless symmetric matrices as the carrier of Bohm Quantum Potential. 

“... Bohm’s Quantum Potential can be viewed as an internal energy of a quantum
system ...”  according to Dennis, de Gosson, and Hiley ( arXiv 1412.5133 ) and
Peter R. Holland says in "The Quantum Theory of Motion" (Cambridge 1993): "... the 
total force ... from the quantum potential ... does not ... fall off with distance ...
because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

The Bohm Quantum Potential connects physical E8 Physics configurations 



with each other using Resonance. Resonance is discussed by Carver Mead in 
“Collective Electrodynamics“ ( MIT 2000 ):
"... we can build ... a resonator from ... electric dipole ... configuration[s] ...
[ such as Tubulin Dimers ] Any ... configuration ... couples to any other
on its light cone, whether past or future. ... The total phase accumulation in a ...
configuration ... is the sum of that due to its own current, and that due to currents in
other ... configurations ... far away ...
The energy in a single resonator alternates between the kinetic energy of the electrons
(inductance), and the potential energy of the electrons (capacitance). With the two
resonators coupled, the energy shifts back and forth between the two resonators in
such a way that the total energy is constant ... The conservation of energy holds despite
an arbitrary separation between the resonators ... Instead of scaling linearly with the
number of charges that take part in the motion, the momentum of a collective system
scales as the square of the number of charges! ... it is clear that collective quantum 
systems do not have a classical correspondence limit. ...”.

The Bohm Quantum Potential interacts between two Pentagonal Sectors by 
24 Bohm Carrier Tiles of one Pentagonal Sector carrying E8 Configuration Information 
and comparing it with 
24 Bohm Carrier Tiles of the Other Sector carrying E8 Configuration Information. 
If the resulting 24 x 24 Matrix shows that the two E8 Configurations are similar, 
then a Bohm Quantum Potential Resonant Connection is established. 

The Bohm Quantum Potential 24x24 Matrix is traceless because Configuration 
Resonance is sensitive to similarity rather than dilation scale 
and is symmetric because Configuration Resonance is symmetric between Sectors. 



Hydrogen Atom 
Klee Irwin ( quantumgravityresearch.org ) has the idea that Penrose Tiling can encode 
the Hydrogen Spectrum, such as the Lyman series, using the STAR Penrose Tiling  

The relationship of the Hydrogen Lyman spectrum to the STAR Penrose Tiling 
may be explained by the facts that the pattern of the STAR Penrose Tiling is very similar 
to that of the Conformal Penrose Tiling 

and that the Conformal Group is the symmetry group of the Hydrogen Atom. 



Schwinger Source: Monster Size and Mandelbrot / Julia Structure 
Frank Dodd (Tony) Smith, Jr. - 2016

This paper is motivated by discussion with Jonathan Dickau.

Abstract 

Planck Scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm, 
a scale about 10^9 larger thant the Planck Scale. The number of particles in the 
Schwinger Source cloud is determined by the Monster Group Symmetry of 
the Planck Scale Unit Cells of E8 Physics (viXra 1602.0319). Schwinger Sources 
have external structure related to Kerr-Newman Black Holes and Bounded Complex 
Domains whose Bergman Kernels correspond to the Green’s Functions of the 
Schwinger Source. Schwinger Source internal structure is determined by the 
Octonionic Mandelbrot Set corresponding to each Unit Cell and their Julia Sets. 
Julia Sets give the Green’s Function Potential and Field Lines of the Schwinger Source. 
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Schwinger Source Size and the Monster Group

Fock “Fundamental of Quantum Mechanics” (1931) showed that it requires
Linear Operators “... represented by a definite integral [of a]... kernel ... function ...”.

Hua “Harmonic Analysis of Functions of Several Complex Variables in the Classical
Domains” (1958) showed Kernel Functions for Complex Classical Domains.

Schwinger (1951 - see Schweber, PNAS 102, 7783-7788) “... introduced a description in
terms of Green’s functions, what Feynman had called propagators ... The Green’s
functions are vacuum expectation values of time-ordered Heisenberg operators, and the
field theory can be defined non-perturbatively in terms of these functions ...[which]...
gave deep structural insights into QFTs; in particular ... the structure of the Green's
functions when their variables are analytically continued to complex values ...”.

Wolf (J. Math. Mech 14 (1965) 1033-1047) showed that the Classical Domains
(complete simply connected Riemannian symmetric spaces)
representing 4-dim Spacetime with Quaternionic Structure are:

S1 x S1 x S1 x S1 = 4 copies of U(1)
S2 x S2 = 2 copies of SU(2)
CP2 = SU(3) / SU(2)xU(1)

S4 = Spin(5) / Spin(4) = Euclidean version of Spin(2,3) / Spin(1,3)

Armand Wyler (1971 - C. R. Acad. Sc. Paris, t. 271, 186-188) showed how to use
Green’s Functions = Kernel Functions of Classical Domain structures characterizing
Sources = Leptons, Quarks, and Gauge Bosons,
to calculate Particle Masses and Force Strengths

Schwinger (1969 - see physics/0610054) said: “... operator field theory ... replace[s] the
particle with... properties ... distributed throughout ... small volumes of three-dimensional
space ... particles ... must be created ... even though we vary a number of experimental
parameters ... The properties of the particle ... remain the same ... We introduce a
quantitative description of the particle source in terms of a source function ...
we do not have to claim that we can make the source arbitrarily small ...
the experimeter... must detect the particles ...[by]... collision that annihilates the
particle ... the source ... can be ... an abstraction of an annilhilation collision, with the
source acting negatively, as a sink ... The basic things are ... the source functions ...
describing the intermediate propagation of the particle ...”.

Schwinger Sources can be described by continuous manifold structures
of Bounded Complex Domains and their Shilov Boundaries
but
the Cl(16)-E8 model at the Planck Scale has spacetime condensing out of Clifford
structures forming a Leech lattice underlying 26-dim String Theory of World-Lines
with 8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime.



The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice
is the Monster Group of order about 8 x 10^53.

When a fermion particle/antiparticle appears in E8 spacetime it does not remain a single
Planck-scale entity because Tachyons create a cloud of particles/antiparticles.
The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole.
That Kerr-Newman cloud constitutes the E8 Physics model Schwinger Source.

The cloud structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26.

Since a Leech lattice is based on copies of an E8 lattice 
and since there are 7 distinct E8 integral domain lattices 
there are 7 (or 8 if you include a non-integral domain E8 lattice) distinct Leech lattices.
The physical Leech lattice is a superposition of them, 
effectively adding a factor of 8 to the order, 
so the volume of the Kerr-Newman Cloud is on the order of 10^27 x Planck scale 
and the Kerr-Newman Cloud should contain about 10^27 particle/antiparticle pairs
and its size should be about 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

The Monster Group is of order 
8080 , 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=
2^46 . 3^20 . 5^9 . 7^6 . 11^2 . 13^3 . 17. 19. 23. 29. 31. 41. 47. 59 . 71
or about 8 x 10^53

This chart (from Wikipedia) shows the Monster M and other Sporadic Finite Groups 



The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1.
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the Schwinger Source Kerr-Newman Cloud Symmetry s 2^(1+24).Co1 
of order 139511839126336328171520000 = 1.4 x 10^26

Co1 and its subgroups account for 12 of the 19 subgroups of the Monster M. 
Of the remaining 7 subgroups, Th and He are independent of the Co1 related 
subgroups and HN has substantial independent structure. 

Th = Thompson Group. Wikipedia says “... Th ... was ... constructed ... as the 
automorphism group of a certain lattice in the 248-dimensional Lie algebra of E8. 
It does not preserve the Lie bracket of this lattice, but 
does preserve the Lie bracket mod 3, so is a subgroup of the Chevalley group E8(3). 
The subgroup preserving the Lie bracket (over the integers) is a maximal
subgroup of the Thompson group called the Dempwolff group (which unlike the 
Thompson group is a subgroup of the compact Lie group E8) ... 
the Thompson group acts on a vertex operator algebra over the field with 3 elements. 
This vertex operator algebra contains the E8 Lie algebra over F3, 
giving the embedding of Th into E8(3) ...
The Schur multiplier and the outer automorphism group of ... Th ... are both trivial.
Th is a sporadic simple group of order 215 · 310 · 53 · 72 · 13 · 19 · 31
= 90745943887872000 ≈ 9 x 10^16 ...”.

He = Held Group. Wikipedia says “...  The smallest faithful complex representation has 
dimension 51; there are two such representations that are duals of each other.
It centralizes an element of order 7 in the Monster group. ...
the prime 7 plays a special role in the theory of the group ... 
the smallest representation of the Held group over any field is 
the 50 dimensional representation over the field with 7 elements ... 
He ... acts naturally on a vertex operator algebra over the field with 7 elements ...
The outer automorphism group has order 2 and the Schur multiplier is trivial. ...
He is a sporadic simple group of order 210 · 33 · 52 · 73 · 17 
= 4030387200 ≈ 4 x 10^9 ...”.

HN = Harada-Norton Group. Wikipedia says “... The prime 5 plays a special role ... 
it centralizes an element of order 5 in ... the Monster group ...and as a result acts 
naturally on a vertex operator algebra over the field with 5 elements ... it acts on 
a 133 dimensional algebra over F5 with a commutative but nonassociative product ...
Its Schur multiplier is trivial and its outer automorphism group has order 2 ...
HN is a sporadic simple group of order   214 · 36 · 56 · 7 · 11 · 19
= 273030912000000 ≈ 3 × 10^14 ...



HN has an involution whose cenrtralizer is of the form 2.HS.2, where HS is the Higman-
Sims group ... of order   29 · 32 · 53 · 7 · 11 = 44352000 ≈ 4 × 10^7 ...[whose] Schur 
multiplier has order 2 ...[and whose] outer automorphism group has order 2 ...
HS is ... a subgroup of ... the Conway groups Co0, Co2 and Co3 ...”. 

Co1 x Th x He x HN / HS together have order about 4 x 9 x 4 x 10^(18+16+9+7) 
= about 10^52 which is close to the order of M = about 10^54. 

The components of the Monster Group describe the composition of Schwinger Sources: 

Co1 gives the number of particles in the Schwinger Source Kerr-Newman Cloud 
emanating from a Valence particle in a Planck-scale cell of E8 Physics SpaceTime. 

Th gives the 3-fold E8 Triality structure relating 8-dim SpaceTime to 
First-Generation Fermion Particles and AntiParticles.  

He gives the 7-fold algebraically independent Octonion Imaginary E8 Integral Domains 
that make up 7 of the 8 components of Octonion Superposition E8 SpaceTime. 

HN / HS gives the 5-fold symmetry of 120-element Binary Icosahedral E8 McKay Group 
beyond the 24-element Binary Tetrahedral E6 McKay Group at which level 
the Shilov Boundaries of Bounded Complex Domains emerge to describe SpaceTime 
and Force Strengths and Particle Masses.



Mandelbrot Sets 

Peitgen, and Richter in The Beauty of Fractals (1986) say 
“... the Mandelbrot set embodies a principle of the transition from order to chaos more 
general than the Feigenbaum universality. ... Mandelbrot's ingenuity was to look at 
complex numbers ... to follow the process ... on a plane ... The focus has shifted
to the nature of boundaries between different regions. We can think of centers - attractors - 
which compete for influence on the plane: an initial point ... is driven by the process to one 
center or another, or it is on the boundary and cannot decide. 
If the parameter is changed, the regions belonging to the attractors change, and with them 
the boundaries. It can happen that the boundary falls to dust, and this decay is one of the 
most important scenarios. ... Mandelbrot's process is ... x -> x^2 + c ... 

... Charged Mandelbrot set with equipotential and field lines ... 



... Level sets ... in altemating colors for c in M ... Outside of M: equipotential lines ...

... Domains of index (c) = constant ... Indices organize according to Fibonacci sequences. 
Outside of M: equipotential lines ...”. 

The Complex Mandelbrot set is symmetric about the real axis, 
so it has symmetry of the dihedral group of order 2. For details see  
 https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html 
The symmetry group dihedral(2) tor the Mandelbrot set of  f(z) = z2 + c
can be expanded to the Binary Dihedral Group {2,2,2} 
by going from 2-dim Complex Numbers to Quaternions of 4-dim M4 SpaceTime. 
McKay says: “...  D[4] {2,2,4-2}  Generalized quaternion [4-2] ...”. 
D[4] is the D4 Lie algebra Spin(8), the bivector Lie Algebra of the Cl(8) Clifford Algebra 
that by Real Clifford Algebra 8-Periodicity tensor product produces Cl(8)xCl(8) = Cl(16) 
which contains 248-dim E8 as 120-dim D8 + 128-dim half-spinor D8 
and by completing the union of all tensor products of Cl(16) produces an AQFT. 
The corresponding String Theory, with Strings seen as World-Lines of Particles, 
has Planck-scale local lattice structure each cell of which has Monster Group symmetry. 

Here is a Quaternionic Mandelbrot set image by Mikael Hvidtfeldt Christensen:

it is basically a 2-dim Mandelbrot set rotated about the real axis.  
An Octonionic Mandelbrot set would be similar, 
so the Complex Mandelbrot Set gives most of the useful structure.

https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html
https://www.math.uwaterloo.ca/~wgilbert/FractalGallery/Mandel/MandelMath.html


Julia Sets

Points of the Mandelbrot Set represent Julia Sets. 

Characteristics of the Julia Sets and Bifurcations vary with their position on the 
Mandelbrot Set. First consider positions along the Real Axis from -L = -2 to -L = 0.25: 

(images above from Peitgen, Jurgens and Saupe, Chaos and Fractals) 

Lennart Carleson and Theodore W. Gamelin in their book Complex Dynamics say: 
“... Let us see how the Julia set changes shape as c moves along the real axis. 
If we move c to the right of 1/4, it leaves the Mandelbrot set and the Julia set becomes 
totally disconnected. ...the cauliflower set, corresponding to c = 1/4 ...  is a simple
closed Jordan curve ... though it cannot be a quasicircle due to the cusps.
... the Julia set for c = - 3/5 ... is a quasicircle, symmetric with respect to R. 
... at the left edge of the main cardioid we arrive at the point c = - 3/4 ... 
There are two petals at - 1/2, which cycle back and forth. ... 



When we continue to the left of - 3/4, the fixed point bifurcates to an attracting cycle of 
length two, corresponding to the two petals.

This process is called "budding," and the point - 3/4 is the "root" of the bud. ... 
For c = - 1, we have the superattracting cycle 0 -> - 1 -> 0
pictured in Figure 8. The basic shape of the Julia set is preserved as
we cross from c = - 3/5 over c = - 3/4 to c = - 1.
At c = - 5/4 we have a parabolic cycle of petals of order 4, and there is further budding. 
Continuing to decrease c gives a sequence
c0 > c1 > c2 > ... of parameter values corresponding to parabolic cycles of order In the 
complementary intervals, has attracting cycles of order This behavior is known as the 
period doubling of Feigenbaum, and c n -> c oo = - 1.401. 
In the interval [ - 2, c oo ] periods of many different orders occur ...”. 

Here, near their locations on the Mandlebrot Set, are some Julia Sets useful in 
describing Schwinger Source Geometry: c = -2 ,  c = -1,  c = i ,  c = 0 ,  c = -i : 

( image from Mandelbrot and Julia by Dany Shaanan and by Peitgen, Jurgens, and Saupe )



Schwinger Source Structure and Julia Sets

Planck scale is about 10^(-33) cm. Schwinger Souce Scale is about 10^(-24) cm. 
What is the structure of the cloud in the 10^9 Planck units between those scales ? 

My conjecture is that it may be Fractal Julia Set structure. 

Mark McClure on the Math Stack Exchange 30 May 2013 said: 
“... Julia sets of rational functions can be computed using an inverse iteration technique 
that shows them to be something close to self-similar. This helps explain the extreme 
regularity displayed when zooming into most Julia sets. For example, here we zoom in 
to the Julia set for f(z) = z^2 - 1 increasing the magnification by a factor of the Golden 
ratio with each step. ... 

...”.
The first three images are at steps 0, 1, and 2. The fourth image is at step 41. 
Since 1.6^41 = 2.3 x 10^8, the same similarity exists all the way down 
from Schwinger Source scale 10^(-24) cm to the Planck scale 10^(-33) cm. 

How would such a Julia Set emerge from a single Fundamental Fermion Particle ? 

At the Planck-scale E8 Lattice level each Fundametal Fermion Particle 
is represented by an Octonion Basis Element 

1 - Neutrino
i - Red Down Quark

j - Green Down Quark
k - Blue Down Quark

E - Electron
I - Red Up Quark

J - Green Up Quark
K - Blue Up Quark



If the Red Down Quark represented by i is at the origin of Planck-scale E8 
SpaceTime then a Virtual Cloud of Particles will form around it. 
Let z be the Octonion representing the first Particle to appear in the Virtual Cloud. 
Then form the Octonion Product z^2 and add to it the Octonion i of the Red Down Quark 
and let that z^2 + i represent the second particle to appear in the Virtual Cloud. Then 
iterate the process many times. Peitgen and Richter in Beauty of Fractals say “... for the 
process x -> x^2 + c ... c = i ... Figure 12 shows the example c = i ... 

... Such dendrites have no interior, there is no attractor other than the one at infinity. 
The Julia set is now just the boundary of a single domain of attraction and contains 
those points that do not go to that attractor ...”. 

Note that the Beauty of Fractals material assumes 2-dim Complex Numbers  
whereas realistic physics requires 4-dim Quaternions for M4 Physical SpaceTime 
and 8-dim Octonions for Inflationary Era E8 Physics.



4-dim Quaternions are needed for j - Green Down Quark and k - Blue Down Quark
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Julia Set 
for Imaginary Quaternion basis elements { i , j , k } with a cross-section in the XY plane 
in which the "dendrite" Complex Julia Set is visible:

8-dim Octonions are needed for E - Electron and  
I - Red Up Quark and J - Green Up Quark and K - Blue Up Quark

Octonionic images would be similar to the Quaternionic with rotation about the real axis, 
so the Complex Julia Sets give most of the useful structure. 
In the Octonion Julia Set, the 7+7 imaginaries +/- i , +/- j , +/-k , +/-E , +/- I , +/- J , +/- K 
are all located on the unit 7-sphere S7 centered on the origin c = 0 . 
Julia Sets for all points on that S7 are of the same type - dendrite - as for i and -i. 

Geoffrey Dixon (see Division Algebras, Lattices, Physics, Windmill Tilting, section 4.1) 
has defined an X-Product for the unit Octonions on a 7-sphere S7 : 
“... Let A, B, X be Octonions, with X a unit Octonion ... 
Define  A ox B = (AX)(X*B) = (A(BX)X* = X((X*A)B) the X-product of A and B. 
Because of the nonassociativity of O, A ox B =/= AB in general. 
But remarkabley, for fixed X, the algebra Ox (O endowed with the X-product) is 
isomorphic to O itself. Modulo sign change each X gives rise to a distinct copy of O ...”. 
 

What about 1 - Neutrino and -1 Anti-Neutrino ? 

The 1 and -1 of the Neutrino and Anti-Neutrino do not represent the 1 and -1 on 
the real axis of the Mandelbrot Set. They represent the 1 and -1 on the Julia Set S7 
defined by the Dixon X-Products of the 7 imaginary basis elements {i,j,k,E,I,J,K}. 

What about Standard Model Spin 1 Gauge Bosons ? 

They can be represented as antisymmetric pairs of representative Fermions 
and therefore as points on the Julia Set S7 defined by the Dixon X-Products. 



 What about the Higgs Spin 0 Scalar ? 

Higgs can be represented by the Julia Set of the point c = 0 on the Mandelbrot real axis. 

What about the Conformal Spin(2,4) = SU(2,2) Graviphoton Spin 1 Bosons ? 

The Conformal Bosons of Gravity and Dark Energy can be represented by 
the Julia Set of the point c = -1 on the Mandelbrot real axis. 
Peitgen and Richter in Beauty of Fractals say
“... The Inverse Iteration Method (IIM) ... should give a good picture of [the Julia Set] ... 
if ... it is uniformly distributed over [the Julia Set] ... Figure 26 ... show[s] ...[a] Julia Set 
from the quadratic family ... x^2 + c ...[ and c = -1 ] ... 

... the tips of [the Julia Set] are visited most frequently, while the branch points seem to 
be avoided most often. Nevertheless ... the non uniformity has little effect on Fig.26 ...”. 
A Quaternionic Julia set image by Prokofiev (wikimedia) shows the Quaternion Julis Set 
for c = -1 with a cross-section in the XY plane. in which the corresponding Complex 
"San Marco fractal" is visible: 



What about the Bohm Quantum Potential Spin 2 Bosons ? 

The Bohm Quantum Potential Spin 2 Bosons can be repreented by 
the Julia Set of the point c = -2 on the Mandelbrot real axis.  

Peitgen and Richter in Beauty of Fractals say “... Equipotential and field lines for the 
Julia set of x -> x^2 + c , c = -2 ... 

... a binary decomposition ...

...”.  
Peitgen, Jurgens, and Saupe in Chaos and Fractals say 
“... Encirclements for ... c = -2 ...

... for c = -2 ... the Julia set is a single connected set ...”. 



According to usefuljs.net web page on Juia Sets and The Mandelbrot Set:
“... Why is ... J( z^2 - 2 ) a straight line? 
It's easier to understand if we imagine the inverse iteration: start with a circle of radius 2 
and then repeatedly apply the iteration function: z → √(z - c) ... c = -2 ...
Each iteration, we shift all points of the circle left by 2 (which discards half of the points). 
We then take the square root which has three effects: 
values whose magnitude is > 1 contract, 
values whose magnitude is < 1 expand 
and the square root creates a mirror image since each number has two square roots. 
The result is two teardrops that are pinched at the origin. 
Repeat and you double the pinched teardrops each iteration while making them smaller. 
At infinity, the repeated pinching has made the tear drops infinitesimally small, 
leaving a straight line segment. ...
The Julia set of z^2 - 2 after 1, 2, 3, 4, 20 and 10000 iterations ...

...”.



Julia Sets of Schwinger Sources and Green’s Functions

The Schwinger Source Particles that we deal with experimentally 
are Kerr-Newman Cloud Shilov Boundaries of Bounded Complex Domains 
that have symmetry from the 24-dim Leech lattice part of the Monster Group 
and have volume about 10^27 Planck Volumes and size about 10^(-24) cm. 

The Bounded Complex Domain structure of each Schwinger Source 
gives it (through Bergman Kernel) a Green’s Function for its force interactions. 
The Green’s Function is manifested in the interior of the Schwinger Source Cloud 
by Julia Set organization of the component small particles in the Cloud. 

Each cell of the Planck-scale local lattice has a Mandelbrot structure that contains 
potential Julia Sets. When a Valence Particle manifests itself at a cell of the Planck-
scale local lattice it uses a Julia set with matching Green’s Function.  

M. F. Barnsley, J. S. Geronimo, and A. N. Harrington say
in Geometrical and Electrical Properties of Some Julia Sets (Georgia Tech August 1982)
“... electrical properties of Julia sets of an arbitrary potential ... are developed 
with the aid of the Bottcher equation and Green’s star domains ... 
We use Julia sets for T(z) = ( z - L  )^2 as examples and relate the electrical properties 
to the geometry of the Julia set ...”.

Peitgen, Jurgens, and Saupe in Chaos and Fractals (1992) say 
“... points for which the iteration escapes ... is called the escape set ... The iteration for 
all other initial values remains in a bounded region forever ... the .... prisoner set ... 
the boundary ... between the basins of attraction ... is ... the Julia set ... 
Encirclement of the Prisoner Set ...[ by ] iteration ...[ of ] approximation ... shad[ing] the 
encirclements ... using alternating black and white sets ... for c = -2 ... c = -1 ... c = i ... 



... Think of the prisoner set as a piece of metal charged with electrons ... produc[ing] 
an electrostatic field in the surrounding space ...[ which has ] field lines ... 
an electrostatic field ... is conservative ... there is ... a potential function ...  
equipotential surfaces ... on which the potential is constant ... are perpendicular 
everywhere to the direction of the electrostatic field ... the intensity of the field is 
inversely proportional to the distance between equipotential surfaces ... 
Riemann Mapping Theorem ...[ gives ] A one-to-one correspondence between the 
potential of the unit disk and the potential of any connected prisoner set ... 

... Equipotential and field lines for c = -1 . 
The angles of the field lines are given in multiples of 2 pi ... 

Binary decomposition for c = -1 ...[ and ] c = i ...

... potential ... level sets capture ... the magnitude of the iterates ... 
Now ... turn to the binary decomposition of these level sets ... 
There are  2^n stage-n cells in a level set ... 
Binary decomposition allows us to approximate arbitrary field lines of the potential. 
the labelling of these cells converges to the binary expansion of the angles of the field 
lines passing through the cells ... Only in the limit ... do field lines become ... straight ... 
from the point of view of field line dynamics ... the dynamics of z -> z^2 + c , c =/= 0, 
acts like angle doubling, just as for c = 0 ...”. 



Tomoki Kawahira of the math department of Tokyo Institute of Technology says 
“...The black and white pictures below show ... Potential functions (Green functions) ... 
defined outside the (filled) Julia sets ... 

...”.
Here are the corresponding Field Lines from 2008 YouTube of ImpoliteFruit for 
Julia fractal, X axis (Distance and field lines) and 

Julia fractal, Y axis (Distance and field lines):



Cult of the Big 5 Banks
Frank Dodd (Tony) Smith, Jr. - 2014

According to the OCC Quarterly Report on Bank Trading and Derivatives Activities 
(Third Quarter 2013) the Assets and Notional Amount of Derivatives = Phantom Claims 
held by the top 5 Bank Holding Companies were (in $ millions): 

                         Real Assets       Derivatives
JPMORGAN CHASE            2,463,309         73,255,282
CITIGROUP                 1,899,511         63,245,172
BANK OF AMERICA           2,128,706         57,929,528
GOLDMAN SACHS               923,359         50,372,894 
MORGAN STANLEY              832,223         50,332,826   

total                     8,247,108        295,135,702  

According to the Bank for International Settlements, the total Notional Amount 
of Derivatives in the entire world in June 2012 was $ 638,928 billion 
so 
the Big 5 Banks of the USA own by themselves $ 295 trillion out of $ 639 trillion 
of the world-wide Derivatives market 
and therefore, 
the Big 5 Banks control what is by far the largest part of the Dollar Economic System 
and therefore control the Dollar Economic System itself. 

The Big 5 Banks use their control of the Dollar Economic System to try to control the 
entire world, by rewarding their friends with things like political campaign contributions 
and by punishing anyone who opposes them by denying credit, imposing sanctions, etc. 

How did the Big 5 Banks become so powerful ? 
Mike Lofgren in a 21 February 2014 Bill Moyers.com essay, uses the term “Deep State” 
to describe a “... shadowy .... government ... which operates according to its own 
compass heading regardless of who is formally in power ... It is a hybrid of national 
security and law enforcement agencies ... also ... the Department of the Treasury 
because of its jurisdiction over financial flows, its enforcement of international sanctions, 
and its organic symbiosis with Wall Street ... 

Wall Street may be the ultimate owner of the Deep State ... 
the [members] of the Deep State ... believe in the “Washington Consensus”: 
financialization, outsourcing, privatizaiton, deregulation, and the commodifying of labor. 
Internationally, they [believe in] 21st-century “American exceptionalism”: 
the right and duty of the United States to meddle in every region of the world with 
coercive diplomacy and boots on the ground and to ignore ... international norms of 
civilized behavior. ...”. 

The Big 5 Banks control Wall Street which owns the Deep State, so I use the term 
“Big 5 Banks” for the entity that rules the USA and much of the world. 



Do the Big 5 Banks have a Doctrine ? 
“... Finance capitalism ... is the subordination of processes of production to the 
accumulation of money profits in a financial system ... since the late 20th century it has 
become the predominant force in the global economy ...” (quote from Wikipedia)
The Big 5 Banks make money by following the Doctrine of Finance Capitalism. 

Following a Doctrine is characteristic of Cults. 

How do the Big 5 Banks keep their members in line with the Doctrine ? 
Lofgren said “... Cultural assimilation ... “groupthink”, the “chameleon-like ability of 
people to adopt the views of their superiors and peers ... is endemic ... 
As in the military, everybody has to get on board with the mission ...”. 

Groupthink is characteristic of Cults. 

Who are members of the Big 5 Banks ? 
To be specific, look at Goldman Sachs. Matt Taibbi, in a 5 April 2010 Rolling Stone 
article, said “... the recent ... history of the ... American empire ... 
reads like a Who’s Who of Goldman Sachs graduates ... 
Robert Rubin, Bill Clinton’s former Treasury secretary, spent 26 years at Goldman 
before becoming chairman of Citigroup ... Rubin ... was hyped as without a doubt  the 
smartest person ever to walk the face of the earth, with Newton, Einstein, Mozart and 
Kant running far behind ... Rubin appeared on the cover of Time [magazine] with his 
Treasury deputy, Larry Summers, and Fed chief Alan Greeenspan under the headline 

“The Committee To Save The World” ... 
George Bush’s last Treasury secretary ... former Goldman CEO Henry Paulson was the 
architect of ... the bailout ... plan to funnel trillions of ... Dollars to ... his old friends on 
Wall Street ...”. According to Wikipedia: “... Former Goldman executives ... include: 
Robert Rubin ... who served as ...  Secretary of the Treasury under ... Bill Clinton ... 
Rubin ... received more than $126 million in cash and stock during his tenure at 
Citigroup, up to and including Citigroup’s bailout by the U. S. Treasury ... He ... sits on 
the board of the Harvard Corporation ... and ... is co-chairman of the Council on Foreign 
Relations ... the [USA’s] “most influential foreign-policy think tank” ...
Henry Paulson who served as ... Secretary of the Treasury under ... George W. Bush
Mario Draghi, President of the European Central Bank; 
Mark Carney, Governor of the Bank of Canada 2008–13 and Governor of the Bank of 
England from July 2013 ...”. 
Members of the Big 5 Banks now hold all the positions of real power in the USA and its 
Finance Capitalism system, so that they determine all the future holders such positions, 
and therefore are 
a self-perpetuating system of followers of Robert Rubin, “the smartest person ever”.  

A self-perpetuating group following a Charismatic Leader is a Cult. 
Therefore:

The Big 5 Banks are a Cult. 



What has the Cult of the Big 5 Banks done ? 
In 1993 Robert Rubin began to direct the National Economic Council under Bill Clinton. 
Since then, the USA has been effectively directed by the Cult of the Big 5 Banks, and: 

1994 - North American Free Trade Agreement (NAFTA) was enacted. 

1995 - Rubin becomes Secretary of the Treasury. 
Rubin and Clinton and Fed Chairman Greenspan give $20 billion to Mexico. 

1997 - Rubin and Greenspan block regulation of Derivatives by the CFTC. 

1998 - “... the “Greenspan Put” was confirmed ...[by]... bailout of ... LTCM ... triggered by 
the Russian default in August 1998 ... the Fed would ...[give]... Wall Street unlimited 
liquidity ... financial losses would ... be socialized ...” (quote from David Stockman in his 2013 
book “The Great Deformation”)

1999 - Rubin and his deputy Larry Summers get repeal of Glass-Stegall Act. 
 
USA/NATO initiate Kosovo War to assert control over former Yugoslavia 
and former Warsaw Pact states and former USSR members. Russia is too weak to 
resist. NATO welcomes Czech Republic, Hungary, and Poland, and makes progress  
in Romania, Slovenia, Estonia, Latvia, Lithuania, Bulgaria, Slovakia, Macedonia, 
Greece, and Bulgaria. NATO exercises include Azerbaijan, Georgia, Kirghizia, Moldavie, 
Ukraine, and Uzbekistan. This effectively secures for USA/NATO the Caspian Sea Oil 
which is expected to be 200 billion barrels. 

2001 - USA explores the Caspian Sea Oil, expecting to find 200 billion barrels 
but drilling shows that there are only 20 billion barrels. 

2003 - USA invades Iraq to get its 100 billion barrels of oil. In the Davos World 
Economic Forum USA speakers said “… We need to attack Iraq … preemptively, as part 
of a global war. Iraq is just one piece of a campaign that will last years, taking out 
states, cleansing the planet. …”. 

2004 - CIA Orange Revolution in Ukraine installs CIA puppets Yushenko and 
Tymoshenko, but they lost 2010 election to pro-Russian Yanukovich. 
Then in 2014 the CIA deposed Yanukovich but Russia annexed Crimea and supports 
Russia-friendly NovoRussia (East Ukraine) against CIA-puppet Poroshenko in Kiev. 
Unlike Kosovo, USA/NATO finds that Russia has by 2014 recovered enough strength 
so that USA/NATO no longer has unopposed military control of Eurasia. 



2008 - USA Big Bank financial crisis: This chart (New York Times October 2008) 

shows that the Credit Default Swap problem had grown to $55 trillion in October 2008
and the total value of Derivatives had grown to $465 trillion. 
Overvalued mortgages triggered a collapse of the excess $55 - $2 = $53 trillion in the
Credit Default Swap asset-money Bubble. 
To cover those losses and to protect the total Derivatives market from collapse 
the Fed and Treasury began Quantitative Easing = printing trillions of Dollars a year 
and giving it to the Big 5 Banks and their friends by buying their losing Derivative bets. 
This has enabled the Finance Capitalism Derivatives market to continue and even grow 
but has done nothing to help any productive sector of the USA. As Stockman said: 

“... by 2008 China, Australia, and Brazil had become the world’s new mining and 
manufacturing economy ...” 

The unstable growth Derivatives from $106 trillion in 2002 to $531 trillion in 2008  
causes China to propose (according to a Reuters 17 September 2008 article) that 
“... the world must consider building a financial order no longer dependent on [USA] ...”.



2009 - Arianna Huffington in a 15 March 2009 huffingtonpost.com article said:
"... The battle lines over how to deal with the banking crisis have been drawn. On the 
one
side are those who know what needs to be done. On the other are those who know 
what
needs to be done -- but won't admit it. Because it is against their self-interest. Unlike the
conflict over the stimulus package, this is not an ideological fight. This is a battle 
between the status quo and the future, between the interests of the financial/lobbying 
establishment
and the public interest. 
What needs to be done is hard but straightforward. 
As Martin Wolf of the Financial Times sums it up: 
"Admit reality, restructure banks and, above all, slay zombie institutions at once." 
This tough love for bankers is being promoted by everyone from Nouriel Roubini, Paul 
Krugman, and Ann Pettifor to Niall Ferguson, the Wall Street Journal, and Milton 
Friedman's old partner, Anna Schwartz ... "They should not be recapitalizing firms that 
should be shut down," says Schwartz. "Firms that made wrong decisions should fail."... 
Tim Geithner ... is on the wrong side of the issue, more worried about the banking 
industry than the American people. Like Hank Paulson before him, Geithner appears 
more concerned about saving particular banks than saving the banking system.
... As Ann Pettifor puts it on HuffPost: "Much of Wall Street is effectively insolvent. It's 
not that these banks lack cash or capital -- it's just that they're never going to meet all 
their financial liabilities -- i.e. repay their debts. Ever." ...".

Paul Krugman in a 23 March 2009 democracynow.org interview said:
"... "The Zombie Ideas Have Won" ... Treasury Secretary Timothy Geithner is preparing 
to unveil a plan ...vto purchase as much as $1 trillion in troubled mortgages and other 
assets from banks. ... The Obama administration has described the plan as a public-
private partnership, but most of the actual money will be put up by the government. ... 
Paul Krugman: A zombie idea is ... a bad idea, but it just keeps on coming back. ... 
to ... have taxpayers go in and buy ... these toxic assets ... 85 percent of the money is 
going to be a loan from the government, which is a non-recourse loan ... 
Ultimately, the buck stops in the Oval Office.
The question is, 

why is President Obama going with the soft side, 
the hope over analysis, on this stuff? 

... the view still, apparently, dominant ... in this administration is that there's nothing 
really fundamentally wrong with the system. ... those people who we thought were
so smart ... really are smart, and we want to keep them on the job. ... 
the Obama administration is still partying like it's 2006. ...".



Swaminathan S. Anklesaria Alyarin  a 22 April 2009 economictimes.indiatimes.com 
article said:
"... the Obama administration is prolonging the recession by avoiding surgery to remove
dead wood from its financial sector. Some call this cowardice. 
Others, such as former IMF chief economist Simon Johnson, writing in The Atlantic, say 

Wall Street has captured the White House. ... 
This ... highlights the priority given by the Obama administration to save the titans
of Wall Street rather than end the recession quickly. ... 

Technically, the financial sector is comprehensively bust. 
It needs to recognise the losses, writing off trillions. ... 

The market solution would be to force insolvent banks into bankruptcy, with 
shareholders and creditors taking a huge hit ... Many titans of Wall Street will 
disappear ... the Obama administration refuses to contemplate this obvious solution. ... 
In a market economy, well-managed companies should be rewarded with profits, 
while mismanaged companies should go bust. 
This basic rule has been suspended almost entirely for the titans of Wall Street. ... 
Accounting norms have been tweaked 
to permit zombie banks to pretend they are alive and solvent. ... 
Wall Street has captured the White House, 
so nothing will be done to imperil the politico-financial network that rules the US. 
Robert Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, 
were both from Goldman Sachs. Larry Summers, the current treasury secretary, earned 
millions as a hedge fund consultant. ...”. 

So, by 2009 the USA had 
violated the Principle of Benevolent Rule and lost its Mandate of Heaven: 



Does China have the resources to replace the USA as Financial World Leader ? 

The Top 5 Banks of China have assets (according to www.cba.ca) (in $ millions ):

ICBC                                      2,803,129      
China Construction Bank Corporation       2,232,764      
Agricultural Bank of China                2,116,358 
Bank of China                             2,026,278
Bank of Communications                      842,651

total                                    10,021,180                    

Although the Big 5 Banks have $303,3812,810 million (Assets + Derivatives) 
the Derivatives are only Phantom Claims in the UnRealistic Finance Derivatives World 

and are only worth their net value (ZERO) in the Real World of Manufacturing 
so 

in the Real World the Big 5 Banks have only $8,247,108 million Assets 
and 

China Banks have more Real Assets ( $10 trillion to $8 trilllion) 

In competition for Global Financial Hegemon: 

China + Russia has the Chinese Manufacturing Machine 
which can be fed by Russian Resources

while 
the USA has nothing to offer the rest of the world 
other than Lawyers, Accountants, and Bankers 

which would be irrelevant with China as Global Financial Hegemon. 

USA policy in the Middle East has alienated both Iran and Saudi Arabia 
and has driven Egypt to seek arms from Russia 

while 
China is getting agreements to buy oil from Russia, Saudi Arabia, Iran and Venezeula 

using Chinese currency instead of Dollars.

USA has historically had high influence in Europe 
but 

instability of the European Union due to mismatch 
of the German and the South European economies 

make it a less reliable ally. 

USA has military bases in Japan 
but 

Japanese economic ties to China are strong. 

http://www.cba.ca/
http://www.cba.ca/
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Han China and Roman NATO

At 323 BC Alexander the Great created an Empire reaching from Greece to Egypt through Persia. 

Alexander's Empire of Conquest fragmented shortly after his death. 

To the East, a Century later the Warring States of China were united by the Qin. 
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The Qin Empire of Conquest did not last long either. 
However, it did not fragment but was succeeded by the Han Dynasty. 

To the West, a Century after Alexander saw the emergence of Rome and Carthage. 
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Rome defeated Carthage, and, contemporaneous with Han China, the Roman Empire emerged. 

Some Early Romans migrated to China. According to the People's Daily Online "... The Romans who migrated to
China changed their name and became a source of the surname Qin. ... At the beginning of the Western Han Dynasty

the Qin-surnamed mainly inhabited  in the central Shaanxi plain. ...". 
My father's paternal lineage was Roman. 

When I was a child, he told stories of the adventures of a Chinese he called Zhonghua Qin (I heard his pronunciation
as something like chunka chin). Although my father never told about the origin of the name, now I see that he used the

Western order of surname last (an order sometimes used for the name of the immortal Tieguai Li). 
"... Zhonghua is a ... literary term used ... in the name... of ... the People's Republic of China ... The first character

zhong ... means central or middle ... The Records of Three Kingdoms uses the concept of the central states in
"Zhonghua" ... 

Zhonghua ... represented the people, including 56 ... ethnic groups and the Han Chinese, with a single culture ..." (from
Wikipedia entry "Names of China"). 

From my father's paternal lineage point of view, I think that Zhonghua Qin was an immortal shen with Roman origin
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and Chinese culture (comparable to some aspects of Tieguai Li and HuangLao). 
I wish that I recalled the details of the adventures of Zhonghua Qin, but I was very young when my father told them
and my memory is not so good. Some of them were sort of like well-known stories such as those of the 8 immortals

and some of them were about Zhonghua Qin interacting with mountain and forest animals and spirits. 

Up to about 1000 AD commerce between the Roman Empire and China was facilitated by the Radhanites 

whose trade routes (green on the map) "stretched from Western Europe to Eastern Asia ... 
centuries before Marco Polo and ibn Battura ... some believe that Jewish merchants such as the Radhanites were

instrumental in bringing paper-making west. Joseph of Spain, possibly a Radhanite, is credited ... with introducing the
... Hindu-Arabic numerals from India to Europe. ... Jewish communities used letters of credit to transport large

quantities of money ... 
the Radhanites may be counted among the precursors to the banks that arose in the Middle Ages ... 

The fall of the Tang Dynasty of China in 908 ... and the rise of the mercantile Italian city-states ... who viewed the
Radhanites as unwanted competitors ... led to ... the disappearance of the Radhanites ...". 

(quote from Wikipedia)
Over the next 1000 years China evolved into its present Peoples Republic 

and
the Roman Empire evolved to the Pax Britannica and  the present USA/NATO controlled by the Western Bankers that

had evolved from the Radhanites 
so 

now Earth has two major power centers: 
USA/NATO (blue with gray client states) and China/SCO/BRIC (red and green) 
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Now, when USA/NATO and China/SCO/BRIC have conflicts of interests, 

there is no Alexander the Great with authority to resolve issues 
and 

there is no trusted Radhanite intermediary to mediate issues. 

"... Since ... about 1970 ... capital [ of the USA/NATO banking system ] 
has not so much sought growth through increased production 

[which is how the Radhanite financiers had profited from increasing levels of trade ], 
but rather by extracting greater returns from relatively flat production levels.

Hence globalisation, which moved production to low-waged areas, providing greater profit margins. 
Hence privatisation, which transfers revenue streams to investors that formerly went to national treasuries. 

Hence derivative and currency markets, which create the electronic illusion of economic growth, without actually
producing anything in the real world. ...

And then in September 2008 this house of cards collapsed, all of a sudden ... 
capitalism was not allowed to die a natural death. Instead it was brought down by a controlled demolition. 

First it was put on a life-support system ... with globalisation, privatisation, currency markets, etc. ... 
Finally, the Bank of International Settlements in Basel - the central bank of central banks - 

pulled the plug on the life-support system: 
they declared the ‘mark-to-market rule’, which made all the risk-holding banks instantly insolvent ...

this process was carefully planned and managed by the central-banking clique. ... 
The effect of the coerced bailouts was to transfer insolvency from the banks to the national treasuries.

Banking debts were transformed into sovereign debts and budget deficits. 
Now, quite predictably, it is the nations that are seeking bailouts, and those bailouts come with conditions attached.

 Instead of the banks going into receivership, the nations are going into receivership. ... 
In the EU, the first round of nations to go down will be the so-called PIGS – Portugal, Ireland, Greece, and Spain. ...

Eventually the PIGS will be forced to default, and then the rest of the EU will go down as well ... 
now in Europe, ... IMF diktats ... are all about austerity and privatisation. ... 

the nation state is dismantled ... the primary functions left to government are police suppression of its own population
...

with the WTO, IMF, World Bank, and the other pieces of the embryonic world government, 
the new global system will make no pretensions about popular representation or democratic process. 

Rule will be by means of autocratic global bureaucracies, 
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which will take their orders, directly or indirectly, from the bankster clique. ...". 
(quote from 4 November 2011 nwoobserver.wordpress.com article by Richard K. Moore from 18 October 2011 New Dawn Magazine)

When in 2011 USA/NATO asked China/SCO/BRIC give "... some of ... China's ... $3.2 trillion (£2.01 trillion) in
foreign exchange reserves to ... rescue ... Europe ... China ... offered help in return for European support to grant it

either 
more influence at the International Monetary Fund, 

market economy status in the World Trade Organisation, 
or the lifting of a European arms embargo

... China's ... hopes were dashed ...[by]... IMF chief Christine Lagarde ... 
Europe's rejection of China's demands - particularly the inclusion of the renminbi in the SDR - 

was tantamount to "a slap in the face" ...". 
(quote from 11 November 2011 Telegraph Reuters article) 

The "slap  in the face" refusal to let China/SCO/BRIC have a seat 
at the policy-making table of the USA/NATO IMF-WTO-WorldGovernment

showed that China/SCO/BRIC must rely on its own independent efforts to advance its interests which include 
"... a major African economic diplomacy which reached a crescendo in 2006 ... 

... securing future African oil resources for China’s robust industrialization. ...". 
(quote from 26 September 2011 nwoobserver.wordpress.com article by F. William Engdahl from 25 September 2011 Global Research)

USA/NATO response to China/SCO/BRIC assertion of its interests in Africa include "... The Washington-led decision
by NATO to bomb Gaddafi’s Libya into submission over recent months, at an estimated cost to US taxpayers of at

least $1 billion, ...[as]... part of a larger strategic assault by NATO and by the Pentagon in particular to entirely control
China ... 

the recent [2011] wave of Western military attacks against Libya or more covert regime changes such as those in
Tunisia, Egypt and the fateful referendum in southern Sudan which has now made that oil-rich region “independent”
has been AFRICOM, the special US military command established by the Bush Administration in 2008 explicitly to

counter the growing Chinese influence over Africa’s vast oil and mineral wealth. ...". 
(quote from 26 September 2011 nwoobserver.wordpress.com article by F. William Engdahl from 25 September 2011 Global Research)
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Since China has seen clear evidence that USA/NATO feels free to attack and kill leaders 
of governments that act independently of USA/NATO IMF-WTO-WorldGovernment

and 
since China has been barred from participation in the IMF-WTO-WorldGovernment

and
since USA/NATO has military bases from Central Asia to the Indian Ocean to Japan and South Korea 

from which attacks could be launched against China 

China has begun to prepare to respond to such attacks. 
"... Vast, unidentified, structures have been spotted by ... Google Earth ... in the barren Gobi desert ... 

... raising questions about what China might be building in a region it uses for its military, space and nuclear
programmes. ...

The picture of the circle looks very like a missile test range, with ... instrumentation set out to record weapon effects.
...".

(quote from 14 November 2011 Telegraph article by Malcome Moore and Thomas Harding) 

The square array looks like another missile test range weapon effects site, 
and the grids (irregular wide lines and rectangular narrower lines) look to me like power grids 

that might be tested for EMP effects by air-burst nuclear weapons. 
Such atmospheric nuclear tests can produce Iodine-131, and 

"... The UN atomic agency said ...[on 11/11/11 that]... "very low levels" of radioactive iodine-131 had
been detected in the air in the Czech Republic and in other countries ...". 

(quote from AFP by Google News)

Will the Contemporary Confrontation of 
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 Aggressive Militarism of  USA/NATO with Determined Independence of China 
lead to World War III 

? 

Who would be more likely to survive such a Conflict ? 

Is there any component of USA/NATO IMF-WTO-WorldGovernment that
can negotiate reasonably with China to share power on Earth, 

or  is 
Earth Not Big Enough For Both 

???

(images from Watchmen, Wikipedia, nwoobserver, Telegraph UK)                                                            Frank Dodd (Tony) Smith, Jr. - 2011
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Eves and Adam - CoEvolution of mtDNA and Y-Chromosome DNA

 

According to a www.cartage.org.lb web page ( see also micro.magnet.fsu.edu ): "... Animal cells are ... eukaryotic ...

... Mitochondria ... are the power generators of the cell, converting oxygen and nutrients into ATP
(adenosine triphosphate). ATP is the chemical ... that poweres the cell's metabolic activities. This process
is called aerobic respiration and is the reason animals breathe oxygen. The mitochondrion ... has its own
DNA ...[which]... is circular, as in the prokaryotes ... and reproductive methods (binary fission) are more
like those of the prokaryotes ... mitochondria are inherited through the maternal linege. A sperm carries
mitochondria in its tail ... When it attaches to the egg during fertilization, the tail falls off ... mitochondrial
DNA ... suggests that modern humans descended from a small group of hominids in Africa around
200,000 years ago ...

inside the nucleus ...
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... of every human cell is nearly 6 feet of DNA, which is divided into 46 individual molecules, one for each
chromosome and each about 1.5 inches long ... Each DNA strand wraps around groups of small protein
molecules called histones, forming a series of bead-like structures, called nucleosomes, connected by the
DNA strand ... uncondensed chromatin has a "beads on a string" appearance. The string of nucleosomes,
already compacted by a factor of six, is then coiled into an even denser structure, compacting the DNA by
a factor of 40 ... Euchromatin is the genetically active portion and is involved in transcribing RNA to
produce proteins used in cell function and growth ... During interphase, when the cell is carrying out its
normal functions, the chromatin is dispersed throughout the nucleus in what appears to be a tangle of
fibers. This exposes the euchromatin and makes it available for the transcription process. When the cell
enters metaphase and prepares to divide ... all the chromatin strands make copies of themselves through ...
DNA replication. Then they are compressed .... 10,000-fold ... into ... chromosomes. As the cell divides to
become two cells, the chromosomes separate, giving each cell a complete copy of the genetic information
contained in the chromatin ...

Centrioles ...

... are ... paired organelles .. found together near the nucleus, located at right angles to each other. Each
centriole is made of nine bundles of microtubules
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(three per bundle) arranged in a ring. ... they organize the microtubules in the mitotic spindles during
mitosis and meiosis ... Centrioles ... are self-replicating and make copies of themselves jsut before cell
division begins. As the cell prepares to divide, the centrioles separate and move toward opposite poles of
the cell. As they're moving apart, they radiate microtubules in a spindle-shaped formation that spans the
cell from pole to pole. The spindle fibers act as guides for the alignment of the chromosomes as they
separate. ... ".

 

There are three levels at which the structure of human cells operate - Energy, Physiology, and
Consciousness:

1 - Energy production is the most basic necessity on which the other two are built. It is carried out by the
mitochondria, whose DNA is inherited maternally, so that maternal mtDNA describes the evolution of the basic
energy structure on which human physiology and consciousness is based. Energy production is centered at the level of
the individual cell.

2 - Human physiology is the intermediate level necessity on which the third is built. It is carried out by the nuclear
DNA chromosomes. The Y-chromosome DNA is inherited paternally, so that Y-chromosome DNA describes the
evolution of the basic physiology structure on which human consciousness is bases. Human physiology is centered at
the level of the individual human being.

3 - Human consciousness is the highest level necessity for human civilization. It is carried out by Quantum
Resonance in the MicroTubules of the Centrioles, similar to the processes described by Penrose and Hameroff. The
evolution of human civilization is studied, not so much by DNA analysis, as by consideration of human history,
philosophy, and religion. Human consciousness is centered at the level of the society of various human and spiritual
beings with whom any human being may be connected.

 

The following images and quotations, from the National Geographic Genographic project unless otherwise indicated,
describe some details of the Co-Evolution of mtDNA and Y-Chromosome DNA using maps in which mtDNA
population movements are indicated by gold lines and Y-Chromosome DNA population movements are indicated by
purple lines:
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About 200,000 years ago

mitochondrial mtDNA indicated that the basic energy structure existed in populations throughout Africa.

 

By about 55,000 years ago
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mtDNA populations with the basic energy structure had spread throughout the Indian Ocean area and functioned
as a substrate on which populations with basic human physiology (determined by nuclear DNA chromosomes
including the Y-Chromosome) might emerge.

 

By about 50,000 years ago

Y-chromosome DNA indicated that basic human physiology had emerged in Africa, with M168 migrating North
to Arabia, and with M130 following the mtDNA populations to the Indian Ocean and East Pacific areas

and mtDNA population with the basic energy structure had spread North to Finland/Scandanavia (by haplogroup
U5) and across the Pacific Ocean and further had established a cross-roads population center near the
Mediterranean, Black, and Caspian Seas at Eden (by haplogroup N):
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As this map (adapted from from Urartu Dyly ve Kulturu web page)

indicates, the Four Branches leading the Ashkenazi N1 mtDNA population out of Eden are:

Gihon to Turkey, Greece, Italy, the Nile and Africa along the Gihon = Ceyhan + Mediterrranean + Nile
Euphrates to Arabia and Northern Africa
Tigris to the Pamir Knot and on to India, China, the Pacific and the Americas
Pishon to Russia, Europe and Siberia along the Pishon = Aras + Caspian + Volga

 

By about 45,000 years ago
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Y-chromosome DNA populations expanded further into Africa; the M89 - M69 populations went East toward India;
and the M89 population was attracted to migrate to Eden.  

 

By about 40,000 years ago
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Y-chromosome DNA populations M89 had branched by M9 on to the Pamir Knot intersection of the major Central
Asian Mountain Ranges, including the Altai in the North and the Himalaya in the South and YAP and M96 had
branched from M168 into the Nile River Valley.

 

By about 35,000 years ago
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Y-chromosome DNA populations branched from M96, including

M35 that was attracted to bypass Eden and go directly North from the Nile across the Mediterranean to
the Gihon Ashkenazi N1 mtDNA population that went out of Eden to Turkey, Greece, and Italy and
M2 that migrated South to Southern Africa

in the land of the ancient Mozambique-related L0 mtDNA population
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whereupon the M2 Y-chromosome population bred with the L0 mtDNA population

to produce, around 30,000 years ago, the large-brained Boskop population.

M9 at the Pamir Knot branched into M45 to the North and then West by M207 and then further West by M173 and,
by M343, all the way to the Atlantic- according to the National Geographic Genographic web site, M207 is "the
ancestor of most western European men alive today" and "the number of descendants of ... M173 remains very
high in westen Europe. It is particularly concentrated in northern France and the British Isles where it was
carried by ancestors who had weathered the Ice Age in Spain" and "M343 ... dominated the human expansion into
Europe".

Other branches of M89 (that is, M172 and M170) went into the Mediterranean and Southern Europe.  

 

As late as around 15,000 years ago, glaciation was still at a high level
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After around 10,000 years ago, most of the glaciers had melted

producing a much higher sea level that flooded much productive land.

The loss of so much productive land led to conflict over limited resources, producing a strong evolutionary advantage
for organized military with highest war technology, and a strong evolutionary disadvantage for contemplative high-
level spirituality. From this time on, the large-brained Boskop were extinct and, acccording to a 23 March 2008
entry in john hawks weblog, "... there has been a reduction in the average brain size in South Africa during the last
10,000 years, and there have been parallel reductions in Europe and China -- pretty much everywhere we have decent
samples of skeletons, it looks like brains have been shrinking ...".

Since (as anyone who has been through basic training knows) military discipline requires a high level of blind
obedience and technical skill and also a low level of creative independent contemplative thought,

it is not hard to understand why the Boskop might have been easy to kill off and why human brain size has been
declining,

especially in light of facts stated on the above-mentioned 23 March 2008 entry in john hawks weblog: "...

brains are expensive ...[in ]... energetic efficiency ...
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brains take a long time to mature ... and ...
brains require high protein and fat consumption ...".

 

 Click here to see more about Human Consciousness and the Future of
Human Civilization.

 

Frank D. (Tony) Smith, Jr. - 2010
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Frank Dodd (Tony) Smith, Jr. - 2010

Manetho, the Boskops, and Our Future

Earth temperatures over its 4.6 billion year life are shown in the chart above from "Dynamical Paleoclimatology:
Generalized Theory of Global Climate Change" by Barry Saltzman (Academic Press, New York, 2002, fig. 1-3) via
John Baez's Temperature web page dated 1 October 2006.

From the two charts shown below from "Global Climate Change Student Guide" by Joe Buchdahl (aric, Manchester
Metropolitan University 1999) it appears that sea levels for the past 150 million years

show that most of that period, up until about 20 million years ago, Earth was warm and sea levels were high - as
shown by this map from a University of Arizona Chicxulub crater web page for 65 million years ago when asteroid
impact killed the dinosaurs and cooled the Earth somewhat
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and that the cooling of Earth and lowering of sea levels further down to their present low level coincided with the
evolutionary emergence of Dolphins and other large-brained Cetaceans about 20 million years ago,

and that sea levels for the past 150,000 years, the time of evolutionary emergence of the basic current human form of
mitochondrial mtDNA,

show that an Ice Age of about 150,000 years ago ended around 130,000 years ago with sea levels rising to nearly
present levels,

then declining a bit with a significant dip marking the Toba Volcano eruption in Sumatra about 71,000 to 74,000 years
ago, which may have killed off all but a few thousand of the humans then on Earth,

then, after a brief post-Toba warming of about 60,000 to 50,000 years ago, a significant cooling around 50,000 years
ago coincided with the evolutionary emergence of the basic current human form of Y-chromosome DNA,

then, around 35,000 years ago, at the beginning of Manetho's rule of Gods on Earth and the evolutionary
emergence of the Boskops, an Ice Age almost as deep as that of 150,000 years ago,

then, around 20,000 years ago, at the beginning of Manetho's rule of DemiGods and Spirits of the Dead, an end to
the cooling trend and a relatively constant low sea level as shown in Eurasia / North Africa in this image from "The
Times Atlas of World History" (Times Books (4th ed) 1993) in which red shows the extended land area due to low sea
levels about 20,000 years ago, and green and yellow show areas favorable for human habitation in wet and dry
periods, respectively (the two turqouise squares show the locations of the Sphinx-Giza complex at the mouth of the
Nile River and of Gora Belukha in Central Asia, which may be known in China as Kunlun Shan, home of Xi Wang
Mu, the Queen of the West, and in India as Su Meru, home of Indra)
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and

then, around 11,600 years ago, at the beginning of Manetho's rule of Man and the evolutionary disappearance of
the Boskops, a warming trend leading to the present warm interval sea levels.

 

The image below from "The Toba Volcano" by George Weber at www.andaman.org/BOOK/originals/Weber-
Toba/ch3_explosion/textr3.htm ) describes the Toba eruption:

Perhaps 1,000 million tons of aerosols were put into the stratosphere. According to a Discover article: "... people all
over the world are amazingly similar. Some anthropologists believe that this genetic homogeneity is the result of a
"population bottleneck" -- that at some time in the past our ancestors went through an event that greatly reduced our
numbers and thus our genetic variation. Based on estimates of mutation rates, Penn State geneticist Henry Harpending
says the bottleneck happened sometime after ... 100,000 years ago and before a population increase ... around 50,000
years ago. Now archeologist Stan Ambrose of the University of Illinois has linked Harpending's theory with geologic
evidence to explain what caused the bottleneck ... Mount Toba in Sumatra ... the largest volcanic eruption in more than
400 million years. Toba buried most of India under ash and must have darkened skies over a third of the hemisphere
for weeks. ... a six-year global volcanic winter ensued, caused by light-reflecting sulfur particles lingering in the
atmosphere. Average summer temperatures dropped by 21 degrees at high latitudes, and 75 percent of the Northern
Hemisphere's plants may have died. ... A thousand-year ice age began ... The effect on humans, who had been
enjoying a relatively warm period, must have been devastating. ... Perhaps only a few thousand people ... survived.
...".

http://www.discover.com/dec_issue/breakglobal.html
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Nicholas Wade, in a 7 December 1999 article in The New York Times, says: "... Dr. Richard G. Klein of Stanford
University and others believe that some major genetically based neurological change, like the development of
language, occurred about 50,000 years ago. ... A ... genetic survey... drawing on DNA data from 50 ethnic groups
around the world, concludes that the ancestral population from which the first emigrants came may have numbered as
few as 2,000 people. ... Another new genetic study, by Dr. Marcus Feldman of Stanford University and others ...
looked at segments of the Y chromosome ... they concluded that the most recent common ancestor of all these Y's was
carried by a man who lived only 40,000 years or so ago. ... The 40,000-year date, which has a large range of
uncertainty, is much more recent than others, in part because the earlier estimates were forced to assume, quite
unrealistically, that the size of the human population remained constant throughout prehistory. Dr. Feldman assumed
an exponentially expanding population, which yields a more recent date of origin....".

 

About 36,525 years ago (a date that I sometimes approximate as 35,000 years ago):

the Geminga shock wave hit Earth;

the Late Wisconsin Glaciation of Earth began,;and

According to the Human History Chronology of Manetho * (Egyptian historian ca.
343 BC)

about 36,525 years ago Gods on Earth began to rule Earth, ruling until

about 22,625 years ago when Demigods and Spirits of the Dead (followers
of Horus) succeeded them, ruling until

about 11,600 years ago Mortal Humans began to rule Earth, ruling up to
the present day.

It is interesting that time that the Earth was ruled by Gods, Demigods and Spirits of the Dead, about 36,525 - 11,600 =
24,925 years, is roughly the time of one Earth precession period, which is also roughly the travel time of a light
beam from the center of our Galaxy to our Sun.

  

Could the Boskop have been the Gods - Demigods that ruled Earth during the 24,925 years
from 36,525 years ago to the beginning of the Holocence about 11,600 years ago ?

 

 According to the book Big Brain by Gary Lynch and Richard Granger (Macmillan 2008):

the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 10,000 years ago ...

http://www.nytimes.com/
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[ 

(image from www.dwaf.gov.za web site) ]

they were about our size ... but their brains were far larger than our own. ...".

This image is from a 29 April 2008 ebcak.com post by adminebcak:

According to a 28 December 2009 Discover Magazine article by Gary Lynch and Richard Granger:

"... In the autumn of 1913, two farmers ... uncovered ... hominid skull fragments ... while digging a
drainage ditch ...[in]... Boskop, a small town about 200 miles inland from the east coast of South Africa. ...
Boskop's brain size is about 30 percent larger than our own - that is, a 1,750-cc brain to our average of
1,350 cc. And that leads to an increase in the prefrontal cortex of a staggering 53 percent. If these
principled relations among brain parts hold true, then Boskops would have had not only an impressively
large brain but an inconceivably large prefrontal cortex. The prefrontal cortex is closely linked to our
highest cognitive functions ... possibly the jump from ourselves to Boskops generated new, qualitatively
different mental capacities. ...

These [Boskop] people had small, childlike faces. ... A typical current European adult, for instance, has a
face that takes up roughly one-third of his overall cranium size. Boskop has a face that takes up only about
one-fifth of his cranium size, closer to the proportions of a child. Examination of individual bones
confirmed that the nose, cheeks, and jaw were all childlike. ...

Just about 100 miles from the original Boskop discovery site, further excavations were once carried out by
Frederick FitzSimons. ... The site had been at one time a communal living center, perhaps tens of
thousands of years ago. There were many collected rocks, leftover bones, and some casually interred
skeletons of normal-looking humans. But to one side of the site, in a clearing, was a single, carefully
constructed tomb, built for a single occupant - perhaps the tomb of a leader or of a revered wise man. His
remains had been positioned to face the rising sun. In repose, he appeared unremarkable in every
regard...except for a giant skull. ...".
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The Boskop skull reminds me of Teddy Bears - maybe that is why some people like Teddy Bears so much.

From what human population did the Boskop Gods on Earth appear?

According to the National Geographic Genographic project: "... about 150,000 to 170,000 years ago, a woman was
born from whom we are all descended. ... "Mitochondrial Eve" ... was the only female who had descendants that are
now living in the present day. ...... mtDNA ...

mtDNA haplogroup L0 first appeared around 100,000 years ago ... Many L0 individuals in America share
mitochondrial lineages with individuals from Mozambique. ... South America ... has a markedly higher proportion of
L0 individuals ...

Y-chromosome ... haplogroup... M2 ...[originated]... .in Africa around 20,000 to 30,000 years ago ... then traveled
south to sub-Saharan Africa ...

Maternally inherited mtDNA, governing the mitochondrial sub-cell of human cells, evolved to its basic current
human form during the Ice Age of about 150,000 years ago, and the L0 humans emerged somewhat after that
Ice Age ended around 130,000 years ago.

Paternally inherited Y-choromosome DNA, which along with X-chromosomal and non-sex-specific autosomal
DNA governs the fundamental structural code of human cells, evolved to its basic current human form
somewhat after the population bottleneck of the Toba Volcanic Eruption about 71,000 to 74,000 years ago.

The Boskop subpopulation likely emerged from the L0 / M2 humans around the beginnning
of the Ice Age around 35,000 years ago.

Perhaps the Boskop were who Richard Poe had in mind when in his book "Black Spark, White Fire" (Prima 1997) he
quoted Diodorus of Sicily, author of Bibliotheca Historica, lived in the time of Julius Caesar and Augustus
(Encyclopaedia Britannica). as saying:

"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the Ethiopians,
Osiris having been the leader of the colony ... Osiris ... gathered together a great army, with the intention
of visiting all the inhabited earth and teaching the race of men how to cultivate ... for he supposed that if
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he made men give up their savagery and adopt a gentle manner of life he would receive immortal honors.
...".

 

What "new, qualitatively different mental capacities" might the Boskops have possessed?

Lynch and Granger, in their 28 December 2009 Discover Magazine article, say: "... We internally activate many
thoughts at once, but we can retrieve only one at a time. Could the Boskop brain have achieved the ability to retrieve
one memory while effortlessly processing others in the background, a split-screen effect enabling far more
power of attention? ...", which might be related to the possible ability of Dolphins, with their two sub-brains acting
together as a quantum computer interference device (similar to a device proposed by Andrew Gray) to give a
perspective Dolphin vision of the Worlds of the Quantum Many-Worlds.

Another (possibly related) type of enhanced mental capacity might occur if the Boskop produced increased amounts of
endogenous DMT.

According to "Endogenous hallucinogens as ligands of the trace amine receptors: a possible role in sensory
perception." by J. V. Wallach (Med Hypotheses. 2009 Jan;72(1):91-4. Epub 2008 Sep 20): "... The recent discovery of
the trace amine associated receptors and the activity of DMT and other hallucinogenic compounds at these receptor
sites leads to the hypothesis that the endogenous hallucinogens act as neurotransmitters of a subclass of these trace
amine receptors ... the trace amine receptors along with their endogenous hallucinogen ligands may serve an
endogenous role in mediating sensory perception in the mammalian central nervous system. Thus the theory proposed
states that these compounds act as true endogenous hallucinogenic transmitters acting in regions of the central nervous
system involved in sensory perception. ...".

Endogenous DMT need not be produced in the brain itself (and so could be produced in such organs as the pineal
glant), as noted by Michael S. Jacob, David E. Prest in their article "Endogenous psychoactive tryptamines
reconsidered: an anxiolytic role for dimethyltryptamine" (Medical Hypotheses (2004)) where they said: "... DMT
production could occur outside the brain and still have activity in the brain because DMT can readily cross the blood
brain barrier. This would be different from most neurotransmitters, which do not have significant blood&endash;brain-
barrier permeability and thus must be produced within the brain. ...".

Such endogenous DMT enhanced perception might have given the Boskops mental/spiritual abilities such as those
described by Terence McKenna in his May 1993 OMNI magazine interview: "... In his 1992 book Food of the Gods,
McKenna delineates a radical history of drugs and human evolution ... extolling the virtues of psilocybin mushrooms
and DMT (dimethyltryptamine) ... DMT ... Dimethyltryptamine is ... a serotonin agonist; that is, it mimics the
neurotransmitter serotonin ...

MCKENNA: ... From 75,000 [ the time of the Toba Volcanic eruption ] to about 15,000 years ago [ near
the end of the last Ice Age ], there was a kind of human paradise on Earth. ... Nobody went more than
three or four weeks before they were redissolved into pure feeling and boundary dissolution. ...

DMT drops you into a place where the stress is on a transcending language. ... You burst into a space. ...
The world is not a single, one-dimensional, forward-moving, causal, connected thing, but some kind of
interdimensional nexus. ... entities are there ... They are teaching something. Theirs is a higher dimensional
language that condenses as a visible syntax. ... they ... offer you something ... so beautiful, so intricately
wrought, so something else that cannot be said in English, that just gazing on this thing, you realize such
an object is impossible. ... The object generates other objects, and it's all happening in a scene of wild
merriment and confusion. ... [compare El Aleph, written in 1945 by Jorge Luis Borges]

Something in an unseen dimension is acting as an attractor for our forward movement in understanding. ...
It's a point in the future that affects us in the present. ... Our model that everything is pushed by the past
into the future, by the necessity of causality, is wrong. There are actual attractors ahead of us in time --
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like the gravitational field of a planet. Once you fall under an attractor's influence, your trajectory is
diverted. ... I think [that the attractor has a kind of intelligence]...".

 

 What killed off the Boskop around 11,600 years ago ?

Around11,600 years ago, about when the Vela X supernova was seen in Earth, a very sudden (50 years or so) warming
event ended the Ice Age and marked the start of the HOLOCENE AGE of warm climate and glacial retreat, and rising
sea levels flooded much productive land creating shortages of food and consequently competition for available food,
and what Terence McKenna called "tooth-and-claw dominance". As Gary Lynch and Richard Granger said in their 28
December 2009 Discover Magazine article: "... human history has often been a history of savagery. ... Perhaps the
preternaturally civilized Boskops had no chance against our barbarous ancestors ...".

Not only might the "preternaturally civilized" Boskops have been at a physical disadvantage in fighting smaller-brain
humans, but the social organizations useful in forming successful armies to seize resources might tend to create
evolutionary pressure in favor of humans with less creativity and more blind-faith obedience to authority. As examples
from the dominant power of the late 20th century, the USA Army trained soldiers that "there is the right way, the
wrong way, and the Army way, and you will do it the Army way" because "you can't fight the Green Machine", and
the USA Navy would disqualify sailors from working on nuclear power plants of ships and submarines if their test
results showed too much creativity.

Further, as John Hawks said on his weblog on 30 March 2008, "... brains are [energetically] expensive ... brains take a
long time to mature ... brains require high protein and fat consumption ...", all of which factors would work against the
Boskop in an age of scarcity after about 11,600 years ago,

so it is not surprising that John Hawks also noted that "... "... there has been a reduction in the average brain size in
South Africa during the last 10,000 years, and there have been parallel reductions in Europe and China -- pretty much
everywhere we have decent samples of skeletons, it looks like brains have been shrinking ...".

As Terence McKenna in his May 1993 OMNI magazine interview: "... For 10,000 years ... we've pursued an agenda of
beasts and demons ... If history goes off endlessly into the future, it will be about scarcity, preservation of privilege,
forced control of populations, the ever-more-sophisticated use of ideology to enchain and delude people. ...".

All this is consistent with the Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) of what happened after about
11,600 years ago, into the Bronze and Iron Ages and on through the present Industrial Age: "...prior to the beginning
of Kali-yuga ... all living beings were on a higher average level than they are at present, and advanced beings such as
demigods and great sages regularly visited the earth. ... Once the Kali-yuga began, demigods and higher beings greatly
curtailed communications with people on the earth, and the general sensory level of human beings also declined. ... due
to the lack of feedback from higher sources and the natural cheating propensity of human beings, the traditions ...
became more and more garbled ... the present stage of civilization was reached, in which old traditions are widely
viewed as useless mythology, and people seek knowledge entirely through the use of their current, limited senses.".

  

 What legacy did the Boskop leave for the Era of the Rule of Man of the past 11,600 years ?

Although all the Boskop may have been physically killed off around 11,600 years ago, the remaining humans could
have picked up some of the Boskop language and culture.

As to language, the language of Africans most closely related to the Boskop may shed light on Boskop language. The
language characteristic of the South African Boskop region is the KhoiSan group, as shown in this image from
Wikipedia
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 According to "History of Click-Speaking Populations of Africa Inferred from mtDNA and Y Chromosome Genetic
Variation" (Molecular Biology and Evolution 2007 24(10):2180-2195) by Tishkoff et al: "... South African Khoisan
(SAK) ... languages ...[include]... Khwe ...[and]... !Kung ...

frequencies (%) of ... mtDNA haplogroup... L0d ... in ... !Xun/Kwe ...[of]... South Africa ...[is]... 61 ...
frequencies (%) of ... Y chromosome haplogroup... M2 ... in ... Kwe ...[of]... South Africa ...[is]... 54 ...
frequencies (%) of ... Y chromosome haplogroup... M2 ... in ... !Kung ...[of]... South Africa ...[is]... 39 ...".

According to http://countrystudies.us/south-africa/51.htm "... The San hunters and gatherers who occupied southern
Africa for several thousand years organized their society into small kinship-based villages, often including fewer than
fifty people. The San economy developed out of the efficient use of the environment; their diet included a wide array
of birds, animals, plants, and, among coastal populations, fish and shellfish. The San espoused generally egalitarian
values and recognized few leadership roles, except that of religious specialist, or diviner. ... in the 1990s ... All
remaining Khoisan speakers ... are believed to be San, living in the Kalahari Desert region in the Northern Cape and
North-West Province. The ... South Africa ... government has no accurate count of their numbers, although it is
generally believed that larger numbers of San live in Botswana and Namibia. ...".

Elizabeth Culotta and Brooks Hanson, in the Introduction "First Words" to Science 27 February 2004, said: "...
linguistic and genetic clues suggest that ... the first language ... was rich with clicking and sucking noises now
heard only in a few corners of Africa (see Pennisi's story on p. 1319) ...".

According to "Language ecology and photographic sound in the McWorld" by John Wynne in Organised
Sound11(1):45-54 (Cambridge University Press 2006): "... Khoisan languages are highly complex: 'in grammatical
and structural terms, [they] are world class competitors in structural complexity' ... !Xoo ...[has]... forty-eight distinct
click variations [ 48 = root vectors of F4 ] and some eighty-three different ways of starting a word with a click,
this language represents 'something like a maximum for human linguistic behaviour' ... there are plenty of
examples of languages acquiring clicks from others, but none of languages losing them. ...

According to The Story of Human Language by John McWhorter (The Teaching Company 2004): "... The Khoi-San
languages ... are about 50 ... they do not form a tidy group as, for example, Indo-European does. There is barely a
typical "Khoi-San" grammar - some bristle with case endings like Latin, while others are more "naked" like Chinese,
and there are not many words that appear in similar guises in all or even many of them. This suggests that these
languages are quite ancient, having diverged over a vast amount of time. ... it is very hard to conceive of how clicks
could emerge in a language. It may be that the clicks were present in the first language(s) and have disappeared almost
everywhere but where they originally existed. ... Thus, the click languages may be the descendants of the first one. ...".

The San Click-Language may have inherited its complex structure from an Original Human
Proto-Language of the Boskop.

As to culture, it may be that IFA Divination, which encodes

the structure the 256 basic Cellular Automata;
the structure of real Clifford algebras through 256-dimensional Cl(8) and 8-periodicity,
the structure of Lie algebras including E8, E6, and F4;
the structure of Jordan-type algebras such as J3(O), J4(Q), Freudenthal Fr3(O), and Brown Br3(O); and
the structure of 78 Tarot cards and 52 conventional cards



Boskop Civilization

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/boskopciv.html[4/16/18, 1:10:55 AM]

was inherited by humans in Africa from the Boskop.

 

Can the Boskop Cultural Heritage influence the Future of Humanity ?

Could Boskopian IFA Divination Structures represent what Terence McKenna described in his May 1993 OMNI
magazine interview as "... a higher dimensional language that condenses as a visible syntax. ... something ... so
beautiful, so intricately wrought ... The object generates other objects ...", reminiscent of El Aleph, written in 1945 by
Jorge Luis Borges ?

If so, then Boskopian IFA Divination Structures could act as Terence McKenna's Attractor

"... Something in an unseen dimension is acting as an attractor for our forward movement in
understanding. ... It's a point in the future that affects us in the present. ... Our model that everything is
pushed by the past into the future, by the necessity of causality, is wrong. There are actual attractors ahead
of us in time -- like the gravitational field of a planet. Once you fall under an attractor's influence, your
trajectory is diverted. ... I think [that the attractor has a kind of intelligence]..."

and its influence of the Future of Humanity could be as Terence McKenna described:

"... If history goes off endlessly [as it has been doing the past 11,600 years or so] into the future, it will be
about scarcity, preservation of privilege, forced control of populations, the ever-more-sophisticated use of
ideology to enchain and delude people.

We are at the breakpoint.

It's like when a woman comes to term. At a certain point, if the child is not severed from the mother and
launched into its own separate existence, toxemia will set in and create a huge medical crisis.

The mushrooms said clearly, "When a species prepares to depart for the stars, the planet will be shaken to
its core."

All evolution has pushed for this moment, and there is no going back. What lies ahead is a dimension of
such freedom and transcendence, that once in place, the idea of returning to the womb will be
preposterous.

We will live in the imagination.

We will quickly become unrecognizable to our former selves because we're now defined by our
limitations: the laws of gravity; the need to eat, excrete, and make money.

We have the will to expand infinitely into pleasure, caring, attention, and connectedness. If nothing more -
- and it's a lot more -- it's permission to hope. ...".

 

*

Comparison of Manetho Chronology with Mesopotamian Chronology of Berossos and with
Vedic Chronology:
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According to "Berossos and Manetho" by Gerald P. Verbrugghe and John M. Wickersham (Michigan 1996, 2001)

"... Only two men partially succeeded in preserving the old Mesopotamia and Egypt for the new Greek
Mesopotamia and Egypt. Berossos wrote a history of Babylonia in Greek, and Manetho wrote a history of
Egypt in Greek. Unfortunately, their works have not survived from antiquity ...[and]... neither Berossos
nor Manetho insprired successors who would build on the history each had written ... we are totally
dependent on what survives [in secondary sources] from Berossos and Manetho for an organized attempt
to present the entire history of ancient Babylonia and ancient Egypt

Manetho ... was living and active ... when the successors of Alexander the Great had become kings in their
own right and own name ... [Syncellus asserts]... that Manetho's work (specifically the History of Egyp)
appeared at about the same time as or slightly after that of Berossos ...

Berossos was born during Alexander's reign over Babylon ... between 330 and 323 B.C. ... he published
his History of Babylonia in Greek ... most likely around 290 B.C. for the Macedonian king Antiochos I
...".

Manetho's Rule on Earth of Gods, Demigods and Spirits of the Dead covered the period of about 24,925 years
(roughly the time of one Earth precession period and also roughly the travel time of a light beam from the Center of
our Galaxy to our Sun)

from about 36,525 years ago
until about 11,600 years ago (the time of the Great Flood at the beginning of our Warm Interval in our Ice Age).

 

As for Berossos, in "Berossos and Manetho" Gerald P. Verbrugghe and John M. Wickersham say "... Berossos reports,
according to Apollidoros, that there were ten kings friom Aloros, the first king, to Xisouthros, under whom, he says,
the ... Great Flood took place ... The times of this rule of these kings he reckoned as 120 saroi ... the Babylonian saros
... consists of 3,600 years .... ". Therefore, the total period for the Berossos chronology analagous to Manetho's Gods,
Demigod and Spirits of the Dead was about 432,000 years, giving for the Berossos chronology

from about 443,600 years ago
until about 11,600 years ago (the time of the Great Flood at the beginning of our Warm Interval in our Ice Age).

 

Can Manetho's Antediluvian Period of 24,925 years

be reconciled with Berossos's Antediluvian Period of 432,000 years ?

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995), say "... The principal
and, taken in its totality, the oldest of the four Vedic hymnbodies is the Rig-Veda. ... The Sanskrit word ric, which for
euphonic reasons is changed to rig, means literally "praise". ... The Sanskrit word veda means literally "knowledge" or
"wisdom". ... The Rig-Veda is the oldest book in the Sanskrit language ... More than that, if we are correct, it is the
oldest book in the world ...".

Therefore, it seems likely to me that Babylonia of Berossos inherited its chronology from the older Vedic civilization
of India, which itself had direct contact via the Indian Ocean (the map below is adapted from "Past Worlds, The Times
Atlas of Archaeology" (Crescent Books 1995))
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with the oldest civilization on Earth - Africa, whose culture, including IFA Divination, was not preserved in writing.

It also seems likely that Babylonians such as Berossos may not have inherited and used the oldest, most fundamental
version of Vedic cosmology, but instead have used a later, not so fundamental version, such as that described by
Ronnie Gale Dreyer in her book "Vedic Astrology" (Weiser 1997):

"... The Indian system of epochs (known as Yugas) ... is made up of four ... eras which, when added
together, comprise Maha Yuga (literally "great age"). Consisting of 4,320,000 years, Maha Yuga is
divided into ratios of 4:3:2:1 as follows:

Krtia Yuga (Golden Age) 1,728,000 years = 4
Treta Yuga (Silver Age) 1,296,000 years = 3
Dvapara Yuga (Copper Age) 864,000 years = 2
Kali Yuga (Earthen [Bronze, Iron, etc] Age) 432,000 years = 1 ...".

 

So, it appears to me that the 432,000 year Antediluvian Period of Berossos was imported from Vedic India the Earthen
Age Kali Yuga part of the Maha Yuga, leading to the question:

What was the true original Vedic fundamental Maha Yuga ?

According to John Major Jenkins in his 2001-2002 paper "The Solstice Gateways and the Polar-to-Solar Shift":

"... My analysis of the yuga timing question ... began with the first Vedic source of commentary on the
yuga doctrine, the Laws of Manu. That ancient text implicates a 24,000-year period for the yugas, clearly
a reference to the precession of the equinoxes.

The larger numbers generated in some yuga calculations are usually base-ten multiples of the key yuga
numbers ... and  derived either from an inappropriate excitement over generating "big numbers" or from
an interest in speculating about very large cosmic cycles.

However, let's stick to the Laws of Manu. The Hindu swami, Sri Yukteswar, in his little book The Holy
Science (originally written around 1895), explains the Vedic and Hindu ideas related to the yuga doctrine
as found in the Laws of Manu. The 24,000-year period, following the devayana / pitriyana doctrine of
ascending and descending phases of all temporal processes, is divided into two halves. One ascends ... and
the other descends away from it. One extreme indicates a Golden Age, the other extreme indicates a very
Dark Age. Each half is divided into four ages, with the following numerological scheme:

Golden Age = 4800 years
Silver Age = 3600 years 
Bronze Age = 2400 years
Iron Age (Kali Yuga) = 1200 years

The total equals the half cycle of 12,000 years, one-half of a precession cycle. ...
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One of the oldest writings in Vedic literature comes from a pseudo-historical god-man called Manu. René
Guénon pointed out that Manu belongs to a family of related archetypal figures, which include
Melchezidek, Metatron, St Michael, Gabriel, and Enoch. As an angelic inspiration for the rebirth of
humanity at the dawn of a new era, or manvantara,  Manu is the primal law-giver, and his laws were
recorded in the extremely ancient Vedic text called the Laws of Manu ... there is a section that deals with
the ancient Vedic doctrine of World Ages - the yugas. Manu indicates that a period of 24,000 years -
clearly a reference to precession - consists of a series of four yugas or ages, each shorter and spiritually
darker than the last. ...".

If Berossos had used the 24,000 year true Vedic Maha Yoga of the Laws of Manu,

then the Babylonian Antediluvian Period would have been

from about 35,600 years ago, Ascending
to an Ascending Golden Age until about 30,800 years ago, then still Ascending
to an Ascending Silver Age until about 27,200 years ago, then still Ascending
to an Ascending Bronze Age until about 24,800 years ago, then still Ascending
to an Ascending Iron Age until about 23,600 years ago, then Descending
to a Descending Golden Age until about 18,800 years ago, then still Descending
to a Descending Silver Age until about 15,200 years ago, then still Descending
to a Descending Bronze Age until about 12,800 years ago, then still Descending
to a Descending Iron Age until about 11,600 years ago (the time of the Great Flood at the beginning of our
Warm Interval in our Ice Age)

which is substantially consistent with Manetho's Antediluvian Period

from about 36,525 years ago, lasting about 13,900 years of the Rule of Gods on Earth,
until about 22,625 years ago, lasting about 11,025 years of Rule by Demigods and Spirits of the Dead,
until about 11,600 years ago (the time of the Great Flood at the beginning of our Warm Interval in our Ice Age)

if you consider that Manetho's transition from the Rule of Gods on Earth took place during the Descending Golden
Age from about 23,600 years ago to about 18,800 years ago, so that the Demigods and Spirits of the Dead were ruling
Earth at the time of Maximal Glaciation of the Last Ice Age as indicated in this map of Earth as of 18,000 years ago
from Steven Stanley's book "Earth and Life Through Time" (Freeman (2nd ed) 1989)

 at which time sea levels were about 85 meters lower than now.
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Around 11,600 years ago, at the conclusion of the Rule of the Demigods and Spirits of the Dead, just before the
present Warm Interval ended the Last Ice Age, the Rule of Man on Earth began. Roughly at the same time, about
11,400 years ago, a supernova exploded in the constellation Vela. The Distance to the Vela Supernova Remnant was
measured by Cha, Sembach, and Danks, who reported in astro-ph/9902230 that "... the Vela SNR has ... a ...distance ...
of 250 +/-30 pc, with a conservative upper limit of 390 +/- 100 pc. ...". They also state that people on earth saw the
explosion about 11,000 years ago as a star of magnitude -10, as bright as a 7-day old Moon. According to Timothy
Ferris in his book "Coming of age in the Milky Way" (William Morrow & Co. 1988) the Sumerians, who were living
on the plains of the Tigris-Euphrates, identified the supernova with their god Ea, who invented writing and agriculture.
The Vela X supernova may have roughly coincided with the primary breakup of a large parent comet of Comet Encke
and the Taurid meteors. Possibly associated with Vela X, Comet Encke, and the Taurids might be Comet Hale-Bopp,
which recently had perihelion in 1997, also had perihelia about 4,200 years ago, about 7,800 years ago, and,
coincident with Vela X, about 11,400 years ago.

 

Around 7,800 years ago, according to Sailing to Paradise - the Discovery of the Americas by 7000 B.C. by Jim
Bailey (Simon and Schuster 1994): "... the earliest pure copper was extracted in economic quantities ...[at]... Lake
Superior ... Isle Royale and the Keweenaw Peninsula ... around 6000 B.C. Much of it was in the form of boulders of
pure copper. To the Greeks these were the golden apples of the Hesperides, the island in the remote west beyond
the Atlantic ... to the Welsh these would be the apples of Avalon. ... Mining and the fashioning of copper tools and
weapons were carried on ... at Lake Superior ... from the sixth millennium B.C. to 1000 B.C. ... This dating ... means
that the use of copper began at about the same time in America as around the Black Sea and in the Middle East. ...
Greek tradition suggests that in the Copper Age nations were relatively peaceful, differences being settled by
agreement or by casting lots. ...".

 

Around 4,200 years ago:

Yu became the Jade Emperor Yu Di, the last of the Five Rulers of China, and introduced the Lo Shu diagram
after seeing the markings on a turtle rising from the Lo River
the end of the fifth dynasty of Egypt's Old Kingdom ...
the sudden disappearance of hundreds of early settlements in the Holy Land ...
the legend of Gilgamesh ... of "the Seven Judges of Hell", who raised their torches, lighting the land with flame,
and a storm that turned day into night, "smashed the land like a cup", and flooded the area. ...
the demise of the Akkad culture of central Iraq, with its mysterious semi-mythological emperor Sargon, who,
according to Jim Bailey in his book cited above, ".. Around 2300 B.C. ... Sargon the Great ... mounted overseas
expeditions to secure supplies of tin. Contemporary inscriptions record that he crossed the sea in the west, and in
a general review of his empire he is credited with control of two "lands beyond the Upper Sea" (the
Mediterranean) ...... Hesiod records that the Bronze Age became increasingly bloodthirsty and warlike ...".

 

Around 1997 AD:

Abundant cheap oil reached and began to pass its peak production, as shown by this chart adapted from Scientific
American (March 1998)
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The USA/UK attempted to secure Caspian Oil through the NATO Kosovo war of 1999, but after a successful war
found that, as W. Clark said in a 2003 ratville times article "... Since the mid-late 1990s the Caspian Sea region of
Central Asia was thought to hold approximately 200 billion barrels of untapped oil (... comparable to Saudi Arabia's
reserve base) ... After three exploratory wells were built and analyzed, it was reported that the Caspian region holds
only approximately 10 to 20 billion barrels of oil (although it does have a lot of natural gas) ... The oil is also of
poor quality, with high sulfur content. ...[so]... The Bush administration quickly turned its attention to a known
quantity, Iraq, with its proven reserves totaling 11% of the world's oil reserves. ...". Now, in 2010, the USA/UK are
still bogged down in war in Iraq (and, for some reason that may be clear to President Obama, but not to me, also in
Afghanistan). Meanwhile, the production of cheap oil is now about a decade past its peak, which will inexorably
lead to shortage and the necessity to replace oil with nuclear energy, with gas, methane, and coal as intermediate
stop-gaps.

LTC (founded by Myron Scholes (MIT and Stanford) and Robert Merton (Harvard), who shared the 1997 Nobel Prize
for Economics) collapsed, setting the tone for the following years of bubble-building and and collapsing of the
USA/UK Global Financial System. According to a series of articles in The New York Times, "... [USA President] Bill
Clinton ... and Robert E. Rubin, [former] head of Goldman Sachs & Company ... pushed harder to win opportunities
for American banks, brokerages and insurance companies ... for free movement of capital ... in financial markets
around the globe. ... Washington's policies ... fostered vulnerabilities that are an underlying cause of the economic
crisis that began in Thailand in July 1997 ...[and]... rippled through Asia and Russia ... China ... evaded the crisis,
and what saved it from catastrophe may in part have been its unwillingness to listen to Western economists. Urged to
make its currency freely tradable with the dollar, it resisted. ...". According to a 22 April 2009
economictimes.indiatimes.com article by Swaminathan S. Anklesaria Alyar: "... the Obama administration is
prolonging the recession by avoiding surgery to remove dead wood from its financial sector. Some call this cowardice.
Others, such as former IMF chief economist Simon Johnson, writing in The Atlantic, say Wall Street has captured the
White House. ... Johnson says the US now resembles Russia, where business oligarchs and government officials
protect each others' financial interests, at the expense of the economy. ... This ... highlights the priority given by the
Obama administration to save the titans of Wall Street rather than end the recession quickly. ... Technically, the
financial sector is comprehensively bust. It needs to recognise the losses, writing off trillions. ... The market
solution would be to force insolvent banks into bankruptcy, with shareholders and creditors taking a huge hit ... Many
titans of Wall Street will disappear ... the Obama administration refuses to contemplate this obvious solution. ... Wall
Street has captured the White House, so nothing will be done to imperil the politico-financial network that rules the
US. Robert Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, were both from Goldman Sachs. Larry
Summers, the current treasury secretary, earned millions as a hedge fund consultant. In a market economy, well-
managed companies should be rewarded with profits, while mismanaged companies should go bust. This basic rule has
been suspended almost entirely for the titans of Wall Street. ... Accounting norms have been tweaked to permit
zombie banks to pretend they are alive and solvent....". According to a March 2009 OCC Quarterly Report "...
NOTIONAL AMOUNT OF DERIVATIVE CONTRACTS ... MARCH 31, 2009, $ MILLIONS

RANK Holding Company       ASSETS     DERIVATIVES
1    JPMORGAN CHASE      $2,079,188    $81,108,352
2    BANK OF AMERICA      2,323,415     77,874,726
3    GOLDMAN SACHS          925,987     47,749,124
4    MORGAN STANLEY         626,023     39,125,255
5    CITIGROUP            1,822,578     31,715,734 ..."
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Note that if the derivatives go bad (as they are almost certain to do, given the ongoing economic collapse), there is no
way that any of the Big Five Banks that control the USA government have enough assets to cover, as their total
assets are only about $7.8 trillion against about $277.6 trillion Derivative Exposure.

Deng Xiaoping died, construction began on the Three Gorges Dam on the Yangtze River, and China continued to
march toward Global Economic Dominance by becoming Earth's primary manufacturer, based initially on cheap
labor. Although some regard China as a top-down dictatorship, the true situation is quite different. According to a 23
April 2009 popsci.com article by Mara Hvistendahl "..... the relationship between citizen and state is fluid in China ...
The Chinese distinction between the private and public domains is very small. ...". The Chinese Government/People
System may be in accord with what Ron Eglash, Ron Eglash, in his book "African Fractals" (Rutgers 1999),
describes as "African traditions of decentralized decision making", and so might be a mechanism through which
Boskopian IFA Divination Structures can act as Terence McKenna's Intelligent El Aleph Attractor to lead
humanity through its breakpoint, shaking the Earth to its core, to a future dimension of freedom and
transcendence.

Perhaps a Chinese Dawn of the Future of Man might be symbolized by the 9 March 1997 apparition of Comet Hale-
Bopp at the beginning of a Solar Eclipse as seen from Kunlun Shan looking East to China, in a painting by Shigemi
Numazawa (note the planet Saturn near the horizon to the left of the Sun/Moon and the planets Mercuiry, Venus, and
Jupiter (and Uranus and Neptune too faint to be shown) to the right of the Sun/Moon), and that the Sun/Moon is at the
boundary of Pisces and Aquarius, while Mars is almost antipodal in Virgo near Leo):
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Creation (Genesis 1) - 15,330,000,000 years ago 

Stan Tenen is a brilliant researcher ... into "geometric metaphor", which 
he describes as "... a coherent constellation of geometric models ...
[that]... articulates ... that which is held in common by the many spiritual 
traditions of the ancient world ... as diverse as traditional meditational 
practices ... and the mathematics fundamental to contemporary biology, 
physics, and cosmology. ...”. 

Rob Nixon is involved in similar research, in the course of which he has 
produced much useful data, including the precise order of the 78,064 
letters of Genesis.

A web site including the page at www.mechon-mamre.org/p/pt/
pt0101.htm  has a side-by-side Hebrew-English version of Genesis 
which is used herein. 

A starting point for these pages is a conjectural idea that Perfect 
Numbers may be one of the keys to understanding the Torah sequence. 
The Perfect Numbers are numbers that are themselves the sum of their 
proper factors:

• 0 = 0
• 1 = 1
• 6 = 1 + 2 + 3 (related to the Mersenne Prime 3 = 2^2 -1)
• 28 = 1 + 2 + 4 + 7 + 14 (related to the Mersenne Prime 7 = 2^3 -1)
• 496 = 1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248 (related to the 

Mersenne Prime 31 = 2^5 -1)
• 8,128 = 1 + 2 + 4 + 8 + 16 + 32 + 64 + 127 + 254 + 508 + 1,016 + 

2,032 + 4,064 (related to the Mersenne Prime 127 = 2^7 -1)
• 33,550,336 (related to the Mersenne Prime 8,191 = 2^13 -1) (since 

the entire Torah contains only 304,805 letters (i.e., the 22 Hebrew 
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letters plus 5 finals), this and larger Perfect Numbers may not be 
directly relevant to understanding the Torah)

• and larger numbers
Here are the Torah places of the Perfect Numbers smaller than 
33,550,336 along with comments (images mostly from Stan Tenen): 

 
0 - the letter Aleph (1st letter) placed Before the First 

Verse - Ain Sof - Empty Set - Spin(0) = 0
Ain Sof is described by Stan Tenen as "... a name that indicates an 
eternal phase or that which is "before" the beginning of the beginning - 
before the distinction that made the distinction between the two senses 
of the infinite. That name is Ain Sof, and it means, simply, without limit: 
The undifferentiated infinite as such. The Ain Sof is that which exists 
prior to the very possibility of distinction ...".

1 first letter of the first word of the First Verse, the letter 

Bet (2nd letter) - Yin/Yang - Spin(1) = {-1,+1}
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6 letters through the last letter Tav  (22nd letter) of the 
First Word - Conformal Space of Spin(2,4) = SU(2,2)

28 letters through the last letter Zadi-final  (27th letter) 
Chapter 1 Verse 1 - Spin(8) 

Page 4



Letter 496 = 2x248 is the last Shin  ( 21st letter) in 
Chapter 1 Verse 11 - 2 copies of E8

    

 

The 248 of E8 is represented throughout entire Torah, 
in that the Torah contains 613 Commandments of which 
248 are Positive Commandments representing E8. 
The 365 Negative Commandments correspond to the central number 
in the 27x27 Magic Square and the 9x9x9 Magic Cube.
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  Letter 8128 = 64x127 is the fourth Ayin  (16th letter) in 
Chapter 7 Verse 4 - 8128 = 64x(128-1)

Cl(64) = Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8)
2^128 fermion pairs of the Universe Immediately After Inflation
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At the End of Inflation 10^(-34 sec) the number of qubits in Our 
Universe is Ndecoh = 10^19 = 2^64 which is is only one order of 
magnitude larger than the number of tubulins 10^18 of the human brain. 

2^64 Superposition States of Our Universe undergo Decoherent 
Collapse into Many Worlds of the Many-Worlds Quantum Theory, only 
one of which Worlds is our World. This Zizzi Self-Decoherence can be 
compared to a Quantum Consciousness Thought in the Mind of Man 
which is thus an image of the Mind of Our Inflationary Universe. 

The present Age of our Universe was calculated from the 42-letter name 
at the start of Genesis by Nechunya (1st century AD) and DeMin Acco 
(13th century AD) as 42 x 1,000 x 365 x 1,000 =  15,330,000,000 years. 
The present scale of our Universe is about R(tnow) = 10^28 cm and its 
accelerating expansion is due to  Dark Energy of Conformal Gravity in 
the E8 Physics model which gives a ratio of 0.753 : 0.202 : 0.045  for 
Dark Energy : Dark Matter : Ordinary Matter. 
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According to Bernard Pick's 1913 work The Cabala on a sacred-texts.com web 
page: 

"... the Zohar is ... [a] production ... of ... thirteenth century ... Spain ... 
by Moses de Leon (1250-1305) ...". 

According to web pages by Rabbi Moshe Miller about Arizal on the www.safed-
kabbalah.com web site:

"... Rabbi Yitzchak Luria (the Arizal) ... 1534-1572 c.e. ... set out to 
explain ... the kabbalistic literature ... particularly Zohar ... There are five 
areas of focus in the Arizal's teachings ... : 

the concept of tzimtzum (G-d's self-contraction, so to speak) through its 
various stages ...  the tzimtzum ... established a radical distinction 
between Creator and created (from the viewpoint of the created, 
although not from the viewpoint of the Creator ... ), ... so that creation 
comes about by way of a "quantum leap" ... 

the process of shevirat hakeilim (the shattering of the vessels in the 
world of Tohu); 

the Tikkun (rectification) of that shevira through birur hanitzotzot 
(elevating the sparks); 

the concept of partzufim (literally, “visages” - compound structures of 
the sefirot in arrays that interact with each other); 

the nature of the soul, the purpose of its descent into this world, and its 
relationship with the higher realms and ultimately with G-d. ...”.
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The mathematical structure underlying that Quantum Leap can be seen 
as in terms of the 6  letters of the first word of the First Verse of Genesis: 

 the 0-dimensional Natural Numbers created from the Empty Set by 
the Peano unitizer operation 0 -> {0} = 1 as described by David 
Finkelstein in his book "Quantum Relativity" (Springer 1996)

 the 1-dimensional Real Numbers created from the Natural Numbers 
by ratios and completion

 the 2-dimensional Algebraically Complete Complex Numbers 
created from the Real Numbers by Cayley-Dickson Doubling

 the 4-dimensional Associative NonCommutative Quaternions created 
from the Complex Numbers by Cayley-Dickson Doubling

 the 8-dimensional Alternative NonAssociative Octonions created from 
the Quaternions by Cayley-Dickson Doubling

 the 16-dimensional Sedenions created from the Quaternions by 
Cayley-Dickson Doubling

The shattering of Division Algebra structure at the formation of the 
Sedenions, which have non-trivial Zero Divisors as described by 
Guillermo Moreno in arXiv math/0512517 and by Robert P. C. de 
Marrais in his papers including arXiv 0804.3416. 
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Sedenions are described by Jaak Lohmus, Eugene Paal, and Leo 
Sorgsepp in their book "Nonassociative Algebras in Physics" (Hadronic 
Press 1994) as 
"... a ternary algebra ...[in which]... two sedenions A , C , ... are 
represented by L- , R-type 16x16-matrices and the third one, B , ... by 
16-columns ...".
The 16x16-matrices of Real Numbers are a regular birepresentation of 
the left and right actions of the Sedenions and form the 256-dimensional 
Real Clifford Algebra Cl(8).
The left action is represented by a Left-Action 16-column SpL16 
corresponding to a copy of the Cl(8) Spinors.
The right action is represented by a Right-Action 16-column SpR16 
corresponding to a copy of the Cl(8) Spinors.
SpL16 + SpR16 represent a 32-Real-dimensional space E6 / D5xU(1). 
The total representation of the Ternary Sedenions that emerges after the 
shattering of Divsion Algebra structure is SpL16 + Cl(8) + SpR16
which has 16L + 256 + 16R = 288 dimensions. 

The 288 dimensions representing Ternary Sedenions are referred to 
by the Arizal as the 288 nitzotzin ("sparks") - the initial number of 
fragments from the vessels that broke. 
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Eden (Genesis 2) - 50,000 years ago

According to the National Geographic Genographic project

by about 50,000 years ago the Human Maternal mtDNA Population 
had evolved/migrated from Africa and established a cross-roads 
population center at Eden

near the Mediterranean, Black, and Caspian Seas (haplogroup N)
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(above image from “The Book of Genesis” by R. Crumb (Norton 2009))

 

Also around 50,000 years ago, the Paternal Human Y-Chromosome 
DNA Population had emerged in Africa 
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with a major branch (M89) crossing the Red Sea and moving into 
Eden 

where Biblical Eve and Adam began the History of Genesis. 
The mitochondrial mtDNA Markers of this map from the National 
Geographic Genographic program 

show that migration out of the Urartian Eden of Genesis near Lake Van 
took place around 50 kyr to 30 kyr ago, somewhat before the highest 
lake levels of Lake Van (about 18 kyr ago), and so was possibly related 
to volcanic activity of Nemrut Dagi, which might have been the “Flame 
of the Whirling Sword” in the Genesis story of Expulsion from Eden
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(above image from “The Book of Genesis” by R. Crumb (Norton 2009))

After the Expulsion, around 40,000 years ago, most of the people went 
out by the red path to the Pamir Knot

from whence they branched out to form the core populations of Europe, 
China, and India. 

However, the Biblical People stayed closer to Eden, because the 
Expulsion occurred during the Ice Age when sea levels were low 
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and the Persian Gulf was a large fertile Tigris/Euphrates valley

which is where many of the descendants of Biblical Adam and Eve 
settled and remained for many thousands of years. 
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Boskop Era - Nabta Playa - 31,000 to 17,000 years ago

Meanwhile, back in the African Homeland, something important was 
happening: According to the book Big Brain by Gary Lynch and Richard Granger 
(Macmillan 2008)

the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 
10,000 years ago ...

[ 
(image from www.dwaf.gov.za web site) ]

they were about our size ... 

[
(image is from a 29 April 2008 ebcak.com post by adminebcak)]

but their brains were far larger than our own. ...".
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According to a 28 Dec. 2009 Discover Magazine article by Gary Lynch and Richard Granger:
"... In the autumn of 1913, two farmers ... uncovered ... hominid skull 
fragments ... while digging a drainage ditch ...[in]... Boskop, a small 
town about 200 miles inland from the east coast of South Africa. ... 
Boskop's brain size is about 30 percent larger than our own - that is, a 
1,750-cc brain to our average of 1,350 cc ... possibly the jump from 
ourselves to Boskops generated new, qualitatively different mental 
capacities. ... about 100 miles from the original Boskop discovery site ... 
had been at one time a communal living center, perhaps tens of 
thousands of years ago ...".

Who were the Boskop ?

Not all the maternal mtDNA people went out of Africa and up to Eden. 
According to the National Geographic Genographic project: "... mtDNA haplogroup L0 
first appeared around 100,000 years ago ...

Many L0 individuals in America share mitochondrial lineages with 
individuals from Mozambique. ...”. 

Not all the paternal Y-chromosome people went from Africa across the 
Red Sea to Arabia and up to Eden. About 50,000 years ago the Y-
chromosome YAP people, rather than crossing the Red Sea into Arabia, 
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remained in Africa and moved Northward down the Nile River, as 
shown on the red line on the globe below. Soon (about 50,000 years ago) 
the Y-chromosome M174 (yellow line going East) line split off on an 

Indian Ocean / Pacific Ocean route to populate Japan and inland to Tibet. 
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The Red Line continued as M96 North up the Nile until it split, around 
30,000 years ago, into those who formed M35 and continued down the 
Nile and into the Mediterranean (yellow linegoing North) and the M2 
(red line going SouthWest) who went back to meet up with the L0 
mtDNA people. 

The Boskop subpopulation may have emerged from the L0 / M2 
people around the beginning of the Ice Age about 35,000 years ago.

Perhaps the Boskop were who Richard Poe had in mind when in his 
book "Black Spark, White Fire" (Prima 1997) he quoted Diodorus of 
Sicily, author of Bibliotheca Historica who lived in the time of Julius 
Caesar and Augustus (see Encyclopaedia Britannica) as saying:

"Now the Ethiopians ... were the first of all men. ... the Egyptians are 
colonists sent out by the Ethiopians, Osiris having been the leader of the 
colony ... Osiris ... gathered together a great army, with the intention of 
visiting all the inhabited earth and teaching the race of men how to 
cultivate ... for he supposed that if he made men give up their savagery 
and adopt a gentle manner of life he would receive immortal honors. ...".
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What did the Boskop do ? 

If the Boskop ranged from South Africa up through the Nile River 
valley, then they may have been the creators of the Nabta Playa 
structures. Fred Wendorf and Romuald Schild in Journal of Anthropological Archaeology 17 
(1998) 97-123 said: “... Nabta Playa ...[is]... located near the southeastern 
edge of the Western Desert, about 100 km west of Abu Simbel ... 

... The Western Desert was hyperarid from shortly after 70,000 years ago   
[ the time of the Toba vocanic eruption that killed most of the a human population ] 
until around 12,500 to 13,000 cal B.P. During this arid period the water 
table fell to a level as low as or lower than that of today, and wind 
erosion scoured out numerous deep depressions in the bedrock. ... 
three groups of megalithic structures ...[ were discovered ]... on an 
extensive and relatively high remnant of ... playa sediments along the 
western edge of the Nabta basin. 
There are approximately 30 of these “structures” in the largest group in 
an area 200 m wide and 500 m long .... Each of the “structures” consist 
of several large, roughly shaped sandstone blocks set on edge to frame 
an oval area about 5 to 6 m long and 4 to5 m wide, in the center of 
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which is a large, north-south oriented rectangular slab (ca. 2 x 1.5 x 0.4 
m). ... One of these structures is larger than the others and is set apart. 
Others are relatively small and occur in tight interlocking groups of up 
to eight units. ... 
the largest ... had two large flat, horizontal central stones with a third 
large pyramid-shaped boulder resting on them. ... We expected to find a 
burial pit below the central stones ... instead ... At a depth of slightly 
more than 1 m below the surface ... was a large, carefully shaped 
stone ... 

... slightly more than 2 m long, 1.25 m wide, and 0.5 m thick, and it 
weighs about 2.5 tons. ... Centered under the “sculpture” ... at a depth of 
3.5 m below the surface, was a large bedrock mushroom-shaped table 
rock ... 
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... The table rock also had been carefully shaped and worked into a 
circular outline ... with a flat, smooth surface on top ... 

... It has two projections about 40 cm wide, one to the north, and the 
other to the southwest ... The area below the mushroom stone has yet to 
be excavated. ...”. 

Mark H. Gaffney said, in a March/April 2006 Atlantis Rising article: 
“... The bedrock sculpture appears to be a made-to-scale map of the 
Milky Way as viewed from the outside, i.e., from the perspective of the 
north galactic pole. The map correctly indicates the position, scale, and 
orientation of our sun, and the placements of the spiral arms, the galactic 
center, even the associated Sagittarius dwarf galaxy that was only 
discovered in 1994. Although Wendorf’s excavation had dismantled the 
stone complex on the surface in the process of exhuming the underlying 
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sculpture, Brophy was able to determine from Wendorf’s accurate 
diagrams/maps that the central point was directly above - and surely 
represented - the correct position of our sun on the galaxy map. Brophy 
then made another key discovery: One of the megalithic sight lines stood 
in relation to the galactic center. Its alignment marked the galactic 
center’s vernal heliacal rising circa 17,700 B.C. Amazingly, the 
orientation of the galactic plane in the sculpture also jibed with this date. 
Brophy concluded that the stone sculpture was a map of the Milky Way 
as seen from the standpoint of the northern galactic pole. ...
Brophy ... turned his attention to the second stone complex excavated by 
Wendorf’s team which, likewise, had produced no mortuary remains. Its 
size and placement suggested that it was a map of Andromeda, our sister 
galaxy. Calculations showed that its size - about double the Milky Way - 
and its placement may be consistent with Andromeda’s known size/
location. ...”. 
Thomas G. Brophy, in his book “The Origin Map” (Writers Club 2002) said:
“... These table rocks ...

... would have only been apparent several thousand years earlier [than 
5,000 BC] before being covered by playa sediments ...”
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J. McK Malville, R. Schild, F. Wendorf and R. Brenmer in a July 2007 African 
Skies paper said: 
“... a wadi entering Nabta Playa from the north ... ends in a small ... 
stone circle, on top of a small sandy knoll ... The circle, approximately 4 
m across, contains sets of upright, narrow slabs aiming the eye 
approximately to the north and to the position of the rising sun at the 
summer solstice ... 

The center of the ... stone circle ... contains six upright slabs, arranged in 
two lines ...”. 

Thomas G. Brophy, in his book “The Origin Map” (Writers Club 2002) said: 
“... 16,500 BC , 30 minutes before winter solstice sunrise Orion’s head 
and shoulders ... were on the meridian with the configuration shown in 
the calendar circle diagram ... the Shoulders angle reached angular 
maximum when their sky position was at autumnal equinox in 16,500 
BC, matching the stone map. Also the very bright star Betelgeuse ... is 
represented by the largest stone in the diagram. ... 
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... [one] half of the circle ... is rather precisely circular. The west half of 
the ring ... seems adjusted to scale to fit the Orion congruences ... On 
16,500 BC both of Orion’s feet are on the circle with ...[one]... foot on 
the edge of the meridian window, and his up-stretched hand is on the 
stone circle as well. ... On the 16,500 BC match date Orion is half way 
down its descent in the sky, with ground figure size conceptually 
decreased. ... On the precisely circular circular half of the circle, there 
are twelve stones (counting the sight line window as one) suggesting that 
the diagram might also signify the partition of the Zodiac into twelve 
ages and the year into twelve months. ... 
Egyptians signified great importance to the constellation Orion ... 
associating it with the primary deity Osiris ... 
31,330 BC ... was the time when Orion’s Belt ... matched the stone 
diagram ...

... congruent to the meridian 15 minutes before summer solstice 
sunrise. ... “. 

In his 1907 book "Ancient Egypt" Gerald Massey said: "... It was asserted by 
Martianus Capella that the Egyptians had secretly cultivated the science 
of astronomy for 40,000 years before it was made known to the rest of 
the world ... As timekeepers, the astronomers of Egypt had thought and 
wrought, observed and registered on the scale of the great year of the 
universe. ... Once every twenty-six thousand years 'the world's great age 
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begins anew ... in the great cycle of precession, but only as a matter of 
chronology. ... In the great year of precession there are seven stations of 
the celestial pole, six of which are still identifiable in the constellations 
of Draconis, the Lesser Bear, Kepheus, Cygnus, Lyra, and Herakles. ...”. 

According to the Human History Chronology of Manetho (Egyptian historian ca. 
343 BC): 

 about 36,525 years ago Gods on Earth began to rule Earth;   

 about 22,625 years ago when Demigods and Spirits of the Dead 
 (followers of Horus) succeeded them; 

 about 11,600 years ago Mortal Humans began to rule Earth, ruling 
 up to the present day.

So, from about 31,330 BC through 17,700 BC and 16,500 BC, 
it may be that the Boskop lived not only in South Africa 
but also in the African Nile / Abyssinia / Egypt region that 
(herein I sometimes refer to it only as Egypt) 
and that the 
Boskop not only had not only Big Brains 
but also Ancient Egyptian Advanced Scientific Knowledge, 
and 
even been the Gods-Demigods who ruled Earth during the 24,925 years 
from 36,525 years ago until about 11,600 years ago ?
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Flood of Noah (Genesis 7) - 12,000 years ago

Most of the Biblical People, having left Eden, had been living in what 
was the fertile Tigris/Euphrates valley (and is now the Persian Gulf) 

when, around 12,000 years ago, the Sudden Warming at the end of the 
Younger Dryas melted glaciers, creating the Great Flood of Noah and 
the present-day Persian Gulf. The Great Flood having drastically 
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reducng arable land, food supply, and living space in the neighborhood 

of Eden, the Biblical People returned to their original home in the 
African Nile / Abyssinia / Egypt region - here I will call it Egypt. 

In his 1907 book "Ancient Egypt" Gerald Massey said: "... It was asserted by 
Martianus Capella that the Egyptians had secretly cultivated the science 
of astronomy for 40,000 years before it was made known to the rest of 
the world ... Ten thousand seven hundred and seventy-five years ago the 
equinox began to move out of the Lion sign into that of the Crab, and 
then and there a legendary catastrophe occurred. ... in speaking of the 
inundation at the end of the cycle it was foretold that the 'deluge would 
take, place when the heart of the Lion entered the first minute of the 
Crab's head at the declination of the star' - that is, the star Regulus, the 
lawgiver, in the Lion sign. ... Plato's account of what the priests of Egypt 
said to Solon identifies the 'great deluge of all' as having occurred about 
nine thousand years before that time - i.e., about 9600 BC, or eleven 
thousand five hundred years ago. ... Noah's lifetime ... ended with the ... 
deluge ...".

Back home in Egypt, the Biblical People of Genesis People were 
reintegrated into the African / Egyptian / Ethiopian Community.  
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Tower of Babel (Genesis 11) - 10,000 years ago

Immediately after the Great Flood, the people of Egypt, and indeed of all 
the Earth, were unified beneficiaries of Advanced Scientific Knowledge 
of the Boskop Gods-demigods of Manetho who had ruled Earth since 
36,525 years ago. The Egyptian labor force had been greatly increased 
by those who had been flooded out of the lowlands that were now under 
water, including the Persian Gulf, the Black Sea, and other oceans, so it 
was natural that the Egyptians would undertake the project described in 
Genesis 11 “... And the whole earth was of one language, and of one 
speech ... And they said, Go to, let us build us a city and a tower, 
whose top may reach unto heaven ...”  by building the Giza Complex

including the Great Pyramid 
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As the workers undertook the vast Giza Project, they found that they 
needed more efficient written communication than formal Egyptian 
hieroglyphics. Therefore, they invented the first alphabet, now known as 
the Hebrew alphabet, by designing each letter to correspond to a gesture 
used by workers in their communications with each other. As Stan Tenen 
said, “... Each letter represents and is displayed by a specific gesture 
whose meaning is intrinsic to the gesture itself ... When these gestures 
are preformed properly, the meanings designated by the letter text are 
imparted to the practitioner’s body/mind at a pre-linguistic level ...”.  

The www.charlesfinch.com website said: “... As Gerald Massey insisted, one 
can only grasp the meaning of astronomical mythology in
ancient terms by reference to ... the Jungian Archetypes ... those
natural images - turned into symbols - that were projected into the 
heavens by ancient African man and preserved intact in Egypt ...
the Precessional ... Age of Leo  ... began in ... 10,858 BC. 
However recent work by astrophysicist Thomas G. Brophy seems to 
pinpoint the start of the Age slightly earlier, i.e., 10,909 BC. 
Brophy works from the evidence provided by the Nabta Playa Stone 
Circle ... Brophy insists that the Giza pyramids ... mark the location
of the Galactic Center at its northern astronomical culmination 
circa 10,909 BC. Given these facts, Brophy contends that this date - 
10,909 BC - must mark the beginning of the Age of Leo ...
Leo is represented in Egypt by the Sphinx that ... was constructed 
with a precise orientation to the constellation of Leo as it rose 
heliacally around 10,500 BC. ...”. 

Since the design of the Giza Project and its Pyramids and Sphinx were to 
speak for themselves, no written markings (alphabetical or hieroglyphic) 
were placed on them. 

The oldest alphabetical writings that have been discovered by 
archaeology are indeed Semitic Egyptian, but they only go back to about 
1900 to 1800 BC, and are much younger than the Giza Project. 
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A 13 November 1999 article by John Noble Wilford in The New York Times said: 
“...  Carved in the cliffs of soft stone, ... 

... writing, in a Semitic script with Egyptian influences, has been dated 
to somewhere between 1900 and 1800 B.C., two or three centuries 
earlier than previously recognized uses of a nascent alphabet. The first 
experiments with alphabet thus appeared to be the work of Semitic 
people living deep in Egypt ... evidence at the discovery site supports the 
idea of the alphabet as an invention by workaday people that simplified 
and democratized writing ... As such, alphabetic writing was 
revolutionary in a sense comparable to the invention of the printing press 
much later. Alphabetic writing emerged as a kind of shorthand by which 
fewer than 30 symbols, each one representing a single sound, could be 
combined to form words for a wide variety of ideas and things. ...  
enough of the symbols in the inscriptions were identical or similar to 
later Semitic alphabetic writing to conclude that ... this belongs to a 
single evolution of the alphabet ... this puts the origins of alphabetic 
writing well before the probable time of the biblical story of Joseph 
being delivered by his brothers into Egyptian bondage, the scholars said. 
The Semites involved in the alphabet invention would have been part of 
an earlier population of alienworkers in Egypt. ...”. 

Here, on the next page, are Stan Tenen’s correspondences between hand 
gestures and the 22 letters plus 5 finals of the Hebrew alphabet: 
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David Sacks,in his book “Language Visible” (Broadway Books 2003) said: 
“... Aside from the nonalphabetic writing systems of China and Japan, 
almost all major scripts in use today, anywhere in the world, belong to a 
single “alphabet family” ...[that]... stems entirely from the first Semitic-
language alphabet of [ no later than ] 2000 B.C. ... Repeatedly ... the 
letters of one alphabet were copied and fitted to a new language. ... The 
recipients typically had no existing writing system. But they were able to 
borrow the 22 or 24 or so letters they saw being used for someone else’s 
tongue and to adjust those foreign symbols to fit sounds of their own 
tongue ...”. 
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The Fall of the Boskop Babel (Genesis 11) - 10,000 years ago

David Sacks,in his book “Language Visible” (Broadway Books 2003) said: 
“... Repeatedly ... the letters of one alphabet were copied and fitted to a 
new language. ... The recipients ... were able to borrow the 22 or 24 or 
so letters they saw being used for someone else’s tongue and to adjust 
those foreign symbols to fit sounds of their own tongue ...”. 

That enabled the Giza Project workers, and everyone else in the world, 
to write in different languages without having to learn a difficult, but 
unifiying, Egyptian hieroglyphic language. 

In turn, that fostered political division and conflict. 

 (Parenthetically, it is interesting that when the Chinese gave printing press 
 technology to the Europeans, the Chinese warned the Europeans against 
 using printing presses with alphabetical type precisely because the 
 alphabetical type would foster political division and conflict, which indeed 
 did happen with Europe evolving into many nations and many languages all 
 using the same alphabet. 
 China heeded its own advice, and remains unified to this day with a single 
 unifying language of thousands of individual characters that all Chinese 
 must learn, despite the fact that over many past centuries many regions of 
 China have spoken languages that have not been understandable by people 
 from other regions of China.)

After the Great Flood, rising sea levels flooded much productive land 
creating shortages of food. There were two alternative ways for humans 
to deal with the situation: 

1 - to apply Boskopian wisdom to cooperative endeavors to increase 
food production and to share the fruits of those efforts; 

2 - to form competitive groups to fight to take existing resources and kill 
competitors (and, necessarily, to kill of the Boskop who would oppose 
that approach, called by Terence McKenna "tooth-and-claw dominance". 
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With the help of the alphabet, humans chose number 2, as was clearly 
stated in Genesis 11: 

“... the LORD did there confound the language of all the earth; and from 
thence did the LORD scatter them abroad upon the face of all the 
earth ...”. 

Shannon Dorey in “The master of Speech” (Trafford 2002, 2005) said [ my 
insertions are set off by brackets ]: “... Marcel Griaule’s book “Conversations 
with Ogotemmeli” ... recorded the Dogon religion ... 
According to the Dogon, the Nummo ... known as “Heaven’s Smiths” ... 
were ... identified with ... the pentacle, the five-pointed star representing 
the sacred feminine, the ... Golden Ratio ... 

 [ The pentacle is the simplex in 4 dimensions and forms the basis 
 of the 4-dimensional spacetime HyperDiamond Lattice of 
 the 4-dimensional Feynman Checkerboard physics model. ]

 The Nummo correspond to the human ancestors who evolved in 
 Africa (yellow lines) 
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 about 200,000 years ago to have modern maternal mitochondrial 
 mtDNA. ] 

Ogotemmeli described ... two types of human/Nummo hybrids ... One 
type ... was androgynous ... The other ... was ... a single-sexed male 
known as “the jackal” ...[ whose ]... divination table ... was divided into 
six parts ... 

 [ 6-level divination is that of the 2^6 = 64 element I Ching, which 
 itself is a quarter of the 2^8 = 256 element IFA Oracle divination 
 based on the square of 16 = 16x16 = 256 = 2^8 corresponding to 
 the vertices of an 8-dimensional hypercube. Since the number of  
 sub-hypercubes in an 8-dimensional  hypercube is 6,561 = 3^8, 
 the IFA Oracle has N=8 ternary 3-structure as well as N = 8 
 binary 2-structure:  
 
  N      2^N                 3^N 
  0                      1 
  1                    2   3 
  2                  4 =2x2  9 = 3x3 
  3                8           27 
  4             16 = 4x4         81 = 9x9 
  5           32                   243 
  6         64 = 8x8                 729 = 27x27 
  7      128                           2187 
  8    256 = 16x16                       6561 = 81x81

 The 256-dimensional Cl(8) Clifford algebra gives the E8 Physics 
 model which contains a 64-dimensional Cl(6) Clifford subalgebra 
 for Conformal Gravity and another 64-dimensional Cl(6) Clifford 
 subalgebra for the Standard Model. ]

In the Dogon religion, the “jackal” was synonymous with the “smith” ... 
and was identified with Sirius B ... 
the jackal ...[ caused ]... a worldwide fire. ... 
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 [ The “worldwide fire” was the eruption of Toba in Sumatra about 
 71,000 to 74,000 years ago. Perhaps 1,000 million tons of aerosols 
 were put into the stratosphere. According to a Discover article: “... 
 Mount Toba ...[ was ]... the largest volcanic eruption in more than 
 400 million years. Toba buried most of India under ash and must 
 have darkened skies over a third of the hemisphere for weeks. ... a 
 six-year global volcanic winter ensued, caused by light-reflecting 
 sulfur particles lingering in the atmosphere. Average summer 
 temperatures dropped by 21 degrees at high latitudes, and 75 
 percent of the Northern Hemisphere's plants may have died. ... A 
 thousand-year ice age began ... caused perhaps by an increasing 
 amount of snow that failed to melt over the summer. This snow 
 cover would have reflected more sunlight off Earth's surface, 
 making the world still colder. Perhaps only a few thousand 
 people ... survived ...[human]... genetic homogeneity is the result 
 of a “population bottleneck” ...”. ]
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... the fire resulted in humans being changed afterwards and losing most 
of their Nummo characteristics ... 

[ The jackal/smith paternal Y-chromosome DNA mutation ( blue lines ) 

occurred in Africa about 55,000 years ago, an evolutionary step probably 
precipitated by the stress of the Toba Volcano Population Bottleneck. ] 

[ Griaule said ] “In those obscure beginnings of ... evolution ... the first 
human couple ... had eight separate lines of descendants ... four males 
and ... four females ... All the eight ancestors in succession had to 
undergo ... transformation; but, when the turn of the seventh ancestor 
came, the change was... the mastery of words ... 

 [ The eight correspond to the Egyptian Ogdoad, 
 the Chinese 8 Immortals, 8 Trigrams of the I Ching, 
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 2x8 = 16 Orishas of IFA, 2^8 = 256 Odu of IFA Divination, 
 the Buddhist 8-fold Way, 
 and the 8 Octonion basis elements (7 of which are Imaginary). ]

The others equally possessed the knowledge of these words ... but they 
had not attained the mastery of them nor was it given to them to develop 
their use. What the seventh ancestor had received ... was the perfect 
knowledge of a Word - the second Word to be heard on earth, clearer 
than the first and not, like the first, reserved for particular recipients, but 
destined for all mankind. Thus he was able to achieve progress for the 
world. In particular, he enabled mankind to take precedence over ... the 
jackal ...[ who ]... still possessed knowledge of the first Word, and could 
still therefore reveal to diviners certain heavenly purposes ... 
It was not directly to men, but to the ant ... that the seventh ancestor ...  
Master of Speech ...[ who ]... was identified with the Pleiades star 
system ... 

 [ The seventh ancestor Master of Speech appeared somewhat over 
 30,000 years ago as Boskop human mutants who for tens of 
 thousands of years were cooperative teachers of the jackal/smith 
 paternal Y-chromosome humans. ]

imparted instruction. ...[ The Master of Speech ... used the teeth existing 
around the opening of an anthill to teach weaving to humans ]...
prior to the descent into the anthill, men had lived in holes ... like the 
lairs of animals. ... When their attention was drawn ...[ by ]... the 
ancestors ... to ... the shape of the anthill ... they copied the shape of the 
anthill ... making passages and rooms ... and began to store the produce 
of the crops for food. They were thus advancing towards a less primitive 
way of life.” 
This image of a Dogon Village is from 

Ogotemmeli [ said: ] “... the [Boskop] master of Speech ... assumed the 
body of a great serpent and a quarrel broke out ...[ with ]... the smith 
[ jackal ] ... the smith [ jackal ] ... advised men to kill the snake and eat 
its body and give him the head ... When he had the head the smith 
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[ jackal ] took it to the stone he used as a seat when hammering the iron; 
he made a hole, buried it and put the stone on top ...[

Dogon Village image from Andrew Apter’s paper Cahiers d’Études africaines, 
XLV (1), 177, 2005, pp. 95-129. ]...

every smithy today ... when at work, is as it were sitting on the serpent’ s 
head ...”. 

In the Dogon religion the head of the Master of Speech was buried in the 
smithy  ... The noises of the smithy were ... related to drums and 
music ... Ogotemmeli ... referred to numbers ... Robert Temple ... pointed 
out the mass of Sirius B was 1.053 that of our sun ...
1.053 was ... the ... value of the sacred fraction 256 / 243 ...

 [ Plato, to construct a musical scale, used the full N=8 
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binary 2-structure of hypercubes but only N=5 of the ternary 3-structure  
of sub-hypercubes
 
 N      2^N                 3^N 
 0                      1 
 1                    2   3   =  2 + 1 
 2                  4       9   =  4 + 4+1 
 3                8           27   =  8 + 12+6+1 
 4             16               81   = 16 + 32+24+8+1 
 5           32                   243=32+80+80+40+10+1 
 6         64 
 7      128 
 8    256 
 Plato used the numbers 256 and 243 to form the ratio 
 256/243, which, along with 9/8, 
 let him construct the the first octave as: 
 1  9/8  81/64    4/3  3/2  27/16  243/128   2 
 by using the multiplicative intervals: 
  9/8  9/8  256/243  9/8  9/8    9/8   256/243 ] 

music ...[ was ]... symbolic of the “third word’; 

in the same way ... the “second word” ...[ was ]... symbolic of 
weaving ... Ogotemmeli [ said: ] “Cultivation ...[ is ]... a form of 
weaving, a field like a blanket made of eight strips, the black and white 
squares being represented by the alternation of the mounds made at each 
step and the gaps between them ...”. 

Motivated by the shortages of land and food following the Great Flood,  
human followers of the "tooth-and-claw dominance" of the Jackal/Smith 
annihilated the peacefully cooperative Boskop Masters of Speech.  
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As Gary Lynch and Richard Granger said in the 28 Dec. 2009 Discover Magazine:  
"... human history has often been a history of savagery. ... Perhaps the 
preternaturally civilized Boskops had no chance against our barbarous 
ancestors ...".

Not only might the "preternaturally civilized" Boskops have been at a 
physical disadvantage in fighting smaller-brain humans, but the social 
organizations useful in forming successful armies to seize resources 
might tend to create evolutionary pressure in favor of humans with less 
creativity and more blind-faith obedience to authority. As examples from 
the dominant power of the late 20th century, the USA Army trained 
soldiers that "there is the right way, the wrong way, and the Army way, 
and you will do it the Army way" because "you can't fight the Green 
Machine", and the USA Navy would disqualify sailors from working on 
nuclear power plants of ships and submarines if their test results showed 
too much creativity.

Further, as John Hawks said on his weblog on 30 March 2008, "... brains 
are [energetically] expensive ... brains take a long time to mature ... 
brains require high protein and fat consumption ...", all of which factors 
would work against the Boskop in an age of scarcity after about 11,600 
years ago, so it is not surprising that John Hawks also noted that "... 
there has been a reduction in the average brain size in South Africa 
during the last 10,000 years, and there have been parallel reductions in 
Europe and China -- pretty much everywhere we have decent samples 
of skeletons, it looks like brains have been shrinking ...". 

The deterioration can even be seen in the Egyptian Pyramids:             
The Boskopian Giza Pyramids of about 10,000 BC were the first, and 
were so well-designed that the designs spoke for themselves, with no 
need to add any writings (either alphabetical or hieroglyphic),             
but the other Egyptian Pyramids, built thousands of years later, were 
constructed with much sloppier design, some even having writings. 
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All this is consistent with the Vedic view (see nersp.nerdc.ufl.edu/~ghi/
vcchap.html) of what happened after about 11,600 years ago, into the 
Bronze and Iron Ages and on through the present Industrial Age: 

 "... prior to the beginning of Kali-yuga ... all living beings were on 
 a higher average level than they are at present, and advanced 
 beings such as demigods and great sages regularly visited the 
 earth. ... Once the Kali-yuga began, demigods and higher beings 
 greatly curtailed communications with people on the earth, and the 
 general sensory level of human beings also declined. ... due to the 
 lack of feedback from higher sources and the natural cheating 
 propensity of human beings, the traditions ... became  more and 
 more garbled ... the present stage of civilization was reached, in 
 which old traditions are widely viewed as useless mythology, and 
 people seek knowledge entirely through the use of their current, 
 limited senses.".

As Terence McKenna in his May 1993 OMNI magazine interview: "... 
For 10,000 years ... we've pursued an agenda of beasts and demons ... If 
history goes off endlessly into the future, it will be about scarcity, 
preservation of privilege, forced control of populations, the ever-more-
sophisticated use of ideology to enchain and delude people. ...".

The "tooth-and-claw" humans became dominant, using the Boskop 
technology to build machines of war and dictatorial control, 
but 
the Boskop music and cultivation lived on for those humans wise 
enough to find and follow it. Shannon Dorey in “The master of 
Speech” (Trafford 2002, 2005) said [ my insertions are set off by brackets ]:      
“... According to Ogotemmeli the seventh ancestor was the Master of 
Speech but the eighth ancestor [ Lebe ] was Speech itself. ... 
Ogotemmeli [ said: ]... “The first sounds of the smithy began to be 
heard. They penetrated into the depths of the earth and reached the 
seventh ancestor, whom men had killed ... the seventh ancestor ... took 
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his spirit form of a human trunk ending in a reptile ... he swam 
underground to the tomb of the old man [ eighth ancestor Lebe ] ... To 
the rhythm of the work of the smith he ... proceeded to swallow ... the 
body ... and gave new life to it. Then always in time to the same sounds, 
he expelled ... the transformed being ... its bones ... had  [ been ] 
transformed ... into coloured stones ... The seventh ancestor ... organized 
the world ... He placed the stones one by one, beginning with one for the 
head, and with the eight principal stones, one for each ancestor, he 
marked the joints of the pelvis, the shoulders, the knees and the 
elbows ... Next came th stones of secondary importance designating the 
long bones, the vertebral column and the ribs. ...” 
The number 9, the “rank of chieftainship”, was indicated by the stone 
placed ... in the position of the skull ... 
The first stone or first ancestor ... stomach ... 
The second ancestor or stone ... gizzard ... 
The third ... heart ... 
The fourth ... female millet ... 
The fifth ... beans ... 
The sixth .. crushed sorrel ... 
The seventh ... liver ... 
The eighth ... gall ... 
... 640 covenant-stones ... 

 [ 640 = 256 + 128 + (128 + 128) 
 where 
 256 = Cl(8) contains 248-dimensional E8 = 120 + 128 
 where 
 the one 128 in E8 represents first-generation fermions. 
 Adding 128 produces ( 128, 128 ) pairs for second-generation 
 fermions. 
 Adding (128 + 128 )  produces ( 128, 128, 128 ) triples for 
 third- generation fermions ] 

... had been thrown up by the seventh ...[ ancestor ]... to make the outline 
in the grave of Lebe ...[ that ]... cast ... the outline of the organization of 
the world ...
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the arrangement of the .... eight principal stones ...[ was ]... so that the 
sum of the numbers ... was always 9, which was the rank of chieftan ... 

 [ Compare the graded structure of the Cl(8) Clifford algebra 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 

 in which there are 9 grades 0 through 8 ] 

This Chinese hand 

was used as a chart to show the  12 fundamental notes in Chinese 
music ... 
 [ Note the pairings 1 and 8, 2 and 7, 3 and 6, 4 and 5 plus the 
 sequence 9, 10, 11, 12 ] 
... twelve tubes were divided into two groups of six ...[or, equivalently, 
into six pairs of flute tubes ]... 

 [ The 12 flute tubes, in 6 pairs, form the geometrical configuration 
 of the Schlafli Double-6. With a lot of 3-dim lines projected down 
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 to 2-dim images, it may be hard to see which crossings are real in 
 3-dim and which are just look that way in 2-dim,
 so here is an image modified from wiki commons that shows
 the crossings as red dots and shows a cube to help perspective.
 You can think of the 4 vertices of the Large Tetrahedron as
 being 4 alternate vertices of the cube:

 Crossings may be clearer in this stereo image
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 in which 6 of the Tetrahelix lines have been colored red to indicate
 their helicity being opposite to that of the 6 remaining as green.

 The Schlafli Double-6 has nice symmetry properties that may be 
 useful in making physics models.
 A mathcurve.com web site by Robert Ferreol and Alain Esculier 
 says: "... Il existe une unique surface cubique lisse ... contenant
 les 12 droites du double-six ...

 ... Les 27 droites de cette surface sont les 12 droites du double-six 
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 (en rouge et blue ...)

 plus les 15 droites ... (en jaune) ...".

 As they said, the 12 lines of the Double-6 are 12 of the 27 lines
 on a general cubic surface with the other 27 - 12 = 15 being

 in which the 12 Double-6 lines are red and green and the other 15 
 are  blue.
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 Since each of the 12+15 = 27 lines have 5 points of crossing,
 the configuration has 27x5 = 135 points.

 The symmetry group of the 27 line configuration is the Weyl group 
 of E6 of order 72x6! = 51,840 (see Coxeter, Math. Z. 200 (1988) 
 3-45). In case it might help in visualization, here

 is a stereo image of the 27 line 45 point configuration
 that is dual to the 27 line 135 point configuration shown above.

 Note that the cubic surface in 3-space shown above
 is known as a Del Pezzo surface related to E6 and 27 lines.
 The Del Pezzo relationship for E7 is to 56 lines (28+28)
 and for E8 is to 240 lines (nearest neighbors of an E8 lattice). ] 

... Ogotemmeli ... describes the Master of Speech teaching the art of 
drum making. “... He coiled ... a kind of endless chain ... in a spiral of 
eighty turns ... forty [ 5 x 8 ]  loops on each hand, making eighty [ 5 x 
16 ] threads in all .... he spoke as he had done when teaching the art of 
weaving. But what he said was new. It ws the third Word, which he was 
revealing to men.” ... 

Technology ... caused the grief and destruction that was said to have 
been typical of the Iron Age. ...[ It was ]... meant to help order and 

civilize the Earth but in reality ... unleashed disorder. ...”.  
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The Past 10,000 years - From Boskop to Dogon
From 11,600 years ago to 9,000 years ago, Egyptian lakes were filling. 

From 9,000 years ago to 6,000 years ago, the lakes were full as shown 
by paleoclimatologist John Kutzbach for about 9,000 years ago from the 
video The Mystery of the Sphinx (The Sphinx Project, 1993) 

and by these graphs from www.ncdc.noaa.gov/ogp/papers/winkler.html
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During the period 11,600 years ago to about 6,000 years ago, the 
Biblical People from Eden were an integral part of the African / 
Egyptian / Ethiopian Community.  

In 2006, Charles S. Finch III wrote "Nile Genesis: An Introduction to the Opus of 
Gerald Massey", saying: "... According to Massey ... the types (and 
archetypes) had been reconstituted in the heavens. To the ancient 
Kamites, the celestial and terrestrial worlds mirrored one another. ... The 
land of Kemit, 'the Black Land' - later called Aigyptos ('Egypt') by the 
Greeks - was, as Herodotus rightly observed, the gift of the Nile ...[

]... From two separate inner African lakes - Lake Tana in Ethiopia, 
source of the Blue Nile, and Lake Victoria in Uganda, source of the 
White Nile - two riverine arteries converged at modern Khartoum to 
form the mainstream Nile that ... over thousands of years created the 
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green, fertile Delta region of Egypt ... The ancient writers understood 
and wrote of this umbilical connection between inner Africa and Egypt 
but after the beginning of the Christian era, the realization and 
appreciation of this fundamental historical linkage faded, almost to be 
forgotten until the appearance, between 1881 and 1907, of the 
monumental writings of the incomparable auto-didact, Gerald Massey. 
In three massive two-volume works, The Book of the Beginnings 
(1881), The Natural Genesis (1883), and Ancient Egypt (1907), we 
witness a titanic attempt to extricate and repossess the veritable story of 
this Nile Valley kingdom from the neglect and obfuscation of the 
centuries. Massey, with nearly no formal education, became by sheer 
effort a man of startling erudition and his books provide an inexhaustible 
mine of information on the Nile genesis of early civilization. ... If there 
is a unifying theme in Massey's six-volume opus it is simply this:

Africa was the primal source of the world's people, languages, 
myths, symbols, and religions and Egypt Africa's mouthpiece.

In Massey's view, Egypt brought African genius to its highest and finest 
expression then proceeded to instruct the world in Africa's wisdom. ... 
Massey found independent verification of this view from his exhaustive 
studies of the myths, symbols, beliefs, and customs of many lands all 
over the world. In his eyes, metaphorically speaking, Inner Africa was 
the Mother, the Nile the Father, and Egypt the brilliant Son and 
Fulfiller. ... Massey proceeded to show the connection between the 
Egyptian astromythical types and all the important Old Testament 
patriarchs. ...

The latter years of Egypt's 18th dynasty (14th century BC) [ about 3,300 
years ago, during the stressful times of the drying of the lakes ] 
witnessed unprecedented religious ferment as indicated by the so-called 
'Amarna Heresy,' launched by Amenhotep IV, better known as 
Akhenaton.
This period of religious upheaval saw the patriarchal status quo 
represented by Amon-Ra shaken to its foundation by the upsurge of the 
Sethian solar deity Aton - the sole and exclusive god - championed first 
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by Queen Tiye, wife of Amenhotep III, then more vigorously by her son 
Akhenaton. Though solar, by virtue of his Sethian character, Aton 
represented the ancient Mother-and-Son religious system dating back to 
pre-dynastic times. In the end, the Atonian religion was overthrown and 
Amon-Ra restored, leading in the ensuing 120 years to one, possibly 
two, exodes out of Egypt by religious dissenters who had retained their 
allegiance to Mother-worship. Egyptians, though conscientious recorders 
of their own history, never mentioned a group or nation that could be 
remotely identified with the Hebrews of the Exodus. ...

Sigmund Freud ... clearly ... asserted that Moses must have been an 
Egyptian priest who took the part of the downtrodden in Egypt, led them 
into Sinai, taught them the worship of one god, and gave them their 
laws. The date of the Exodus remains a contentious issue though the 
weight of opinion favors the reign of Mereneptah (1230 - 1215 BC) 
[ about 3,200 years ago, during the stressful times of the drying of he 
lakes ] as the time period for this seminal event. ...Massey forcefully set 
forth the argument that the Hebrews, originally the worshippers of the 
divine Mother and Son who later renounced them for the allexclusive 
Father, brought their religion and language out of Africa, their original 
home. ...".

The www.charlesfinch.com website said: “... However, the deep and 
venerable astromythic system of ancient Egypt, especially as related to 
the Piscean Age, did not die or disappear; it was preserved in what might 
seem to be an unlikely place - southeastern Mali among the Dogon. 

The Dogon of Mali are among the most unusual, and fascinating, people 
of Africa. They live along the Bandiagara Cliffs of southeastern Mali, 
eking out an agricultural existence in the harsh scrub-land at the base of 
the Cliffs. They report that they originally came from the northeast, 
beginning their migrations into the Western Sudan 1,460 years ago (circa 
545 AD).  ... there are so many close similarities - amounting to clear 
identities - in their thought to that of ancient Egypt, it is impossible to 
look elsewhere other than the Nile Valley for their remoter origins. 
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In fact, the present author thinks that they undertook their migration out 
of the Nile Valley on the occasion of the closing of the last functioning 
Egyptian temple, the Temple of Isis on the island of Philae, by the 
Roman Emperor Justinian in 540 AD. ... 

In the Dogon system, Amma is the Creator who, like Amon-Ra, caused 
creation to be set in motion when he ‘opened his eyes.’ The connection 
between the Dogon Amma and the Egyptian Amon is further enhanced 
when it is noted that amma (Dg.) means ‘to hold firmly’ or ‘to keep in 
place’ while amon (Eg.) means ‘to make firm’ or ‘establish 
permanently.’ 

Moreover, there are four paired Primordial Nommos, eight in all, who 
correspond to the four paired Primal Neters of Egypt (8 in all), from 
which all that exists comes. 

One of these Nommos is Ogo, the Fox [or Jackal/Smith ], who is the 
agent of all disorder (and also the turner of the earth’s axis). Ogo is, 
therefore, the counterpart to the Egyptian Jackal who is Set/Anubis (in 
earlier times, Anubis was the son of Set). ...

Nommo Anagonno, the Twin of Ogo, personifies the seeds and growing 
plants and will be sacrificed - killed by Ogo as Osiris was killed by Set - 
then resurrected to bring back order into Amma’s creation. Beyond a 
shadow of a doubt, this Nommo Anagonno is none other than Osiris 
himself. Nommo Anagonno ... is ... the Image of Man and was separated 
from his penis at his sacrifice which was swallowed by a fish; similarly, 
Osiris at the time of his death and dismemberment was separated from 
his penis which was swallowed by a fish. But the Dogon mythic imagery 
is yet more striking: Nommo Anagonno is the sacrificed victim who will 
be resurrected; he is tied to the kilena tree standing up ... then attached to 
two branches extending at right angles from the tree. Nommo 
Angagonno is thus the Dogon Crucified Savior. As if that weren’t 
enough, the Dogon say that the sacrificed Nommo, in order to 
‘reorganize the world’ must suffer greatly in the course of being 
crucified. 
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... astromythically, Jesus the Christ could only have been the re-
manifested Osiris. ... What is more, Ogo, veritably the ‘Master of 
Speech’ and the ‘Opener of the Way,’ is none other than Wep-Wat/
Anubis who (still) rules the pole. 

... one finds in the Dogon world-system a more-or-less seamless the 
interdigitation of the current Polar astromythic archetype with the 
Zodiacal one; the Jackal and the Fish, cosmically speaking, conjoin in 
the Dogon system ...

Thus, if one really wants to study and understand the ethos of Piscean 
Age, along with that of the (polar) Jackal Age, it is to the Dogon 
system ... that one must refer. ...”. 
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The Future

70,000 years ago the Toba Volcano killed almost all the human maternal 
mtDNA people. The survivors had to learn Cooperation to live. 

30,000 years ago the Boskop Masters of Speech emerged and took 
Cooperation and Learning to a new high level. 

10,000 years ago the Great Flood created shortages of land and food. 
Humans adopted Winner-Take-All Ruthless Competition with escalating 
War-Technology, and killed off the Cooperative Boskop. 

2,000 years ago Jesus suggested that humans should return to 
Cooperative behaviour, but the reward Jesus offered was in the AfterLife 
and not as attractive as Earthly Riches, and Jesus was killed. 

700 years ago Ramon Llull rediscovered much of the Boskopian 
Wisdom and suggested that it showed that all humans (Jews, Christians, 
Muslims, etc) were fundamentally the same and therefore should be 
Cooperative, but he offered no reward of Earthly Riches, and he too was 
killed. 

Now humans are approaching a singularity due to exponential increase 
in population and technology, and are facing a fork in the road to their 
future; 

Terence McKenna in a May 1993 OMNI magazine interview: "...  
MCKENNA: ... If history goes off endlessly [as it has been doing the 
past 11,600 years or so] into the future, it will be about scarcity, 
preservation of privilege, forced control of populations, the ever-more-
sophisticated use of ideology to enchain and delude people.

We are at the breakpoint.
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It's like when a woman comes to term. At a certain point, if the child is 
not severed from the mother and launched into its own separate 
existence, toxemia will set in and create a huge medical crisis.
The mushrooms said clearly, "When a species prepares to depart for the 
stars, the planet will be shaken to its core."
All evolution has pushed for this moment, and there is no going back. 
What lies ahead is a dimension of such freedom and transcendence, that 
once in place, the idea of returning to the womb will be preposterous. ...

Something in an unseen dimension is acting as an attractor for our 
forward movement in understanding. ... It's a point in the future that 
affects us in the present. ... everything is pushed by the past into the 
future, by the necessity of causality, is wrong. There are actual attractors 
ahead of us in time -- like the gravitational field of a planet. Once you 
fall under an attractor's influence, your trajectory is diverted. ... I think 
[that the attractor has a kind of intelligence]... 

We will live in the imagination.

We will quickly become unrecognizable to our former selves because 
we're now defined by our limitations: the laws of gravity; the need to eat, 
excrete, and make money.

We have the will to expand infinitely into pleasure, caring, attention, and 
connectedness. 

If nothing more -- and it's a lot more -- it's permission to hope. ...". 
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Smith History
Since my father was Frank Smith, my paternal Y-DNA ancestors would, if the current naming system had been in
effect since the advent of humans here on Earth, all have been named Smith. Although my geneaology research has
only traced my paternal Smith line back to Benjamin Franklin Smith (1816-1893), on this page I will refer to the line
of all my paternal ancestors as the Smith line, which as been traced by the National Geographic Genographic project
as having Y-DNA lineage M35-M96-YAP-M168. They show the ancient part of the Smith line geographically as

The following images and quotations are from the National Geographic Genographic project unless otherwise
indicated. On most of their maps mtDNA population movements are indicated by gold lines and Y-Chromosome DNA
population movements are indicated by purple lines.

By about 55,000 years ago mtDNA populations (gold lines) with the basic mitochondrial energy structure had
spread throughout the Indian Ocean area and functioned as a substrate on which populations with basic human
physiology (determined by nuclear DNA chromosomes including the Y-Chromosome) might emerge.

 

Somewhat after 79,000 years ago the Smith line began as part of M168 by moving north toward the Nile River
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About 50,000 years ago the Smith line, as YAP, split off from most of M168 to go up the Nile River

The remaining not-Smith bulk of M168 went across the Red Sea to Arabia and as M89 and M9 went on to the Pamir
Knot where they split into three groups that founded most of the populations of Europe, China, and India

 

Also about 50,000 years ago, M174 split off from the Smith line as cousins sharing the YAP-DNA. They followed the
coast from the Red Sea to the Indian Ocean to the Pacific Ocean
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and settled in Japan (branch P37.1) about 30,000 years ago

and in Tibet (branch M15) also about 30,000 years ago

About 40,000 to 30,000 years ago, the Smith part of YAP continued as M96 to go north along the Nile River
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About 30,000 to 2-0,000 years ago, M2 split off from the Smith line as cousins sharing the M06-DNA.

Their southern branch may have combined with mt-DNA L0 population

to form the Boskop population which had the largest brains in human history, but seems to have been extinct since
about 10,000 years ago. As to what stress may have caused the extinction of the Boskop, as late as around 15,000
years ago, glaciation was still at a high level
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but by about 10,000 years ago most of the glaciers had melted

producing a much higher sea level that flooded much productive land. The loss of so much productive land led to
conflict over limited resources, producing a strong evolutionary advantage for organized military with highest war
technology, and a strong evolutionary disadvantage for contemplative high-level spirituality. From this time on, the
large-brained Boskop were extinct and, acccording to a 23 March 2008 entry in john hawks weblog, "... there has been
a reduction in the average brain size in South Africa during the last 10,000 years, and there have been parallel
reductions in Europe and China -- pretty much everywhere we have decent samples of skeletons, it looks like brains
have been shrinking ...".

Since (as anyone who has been through basic training knows) military discipline requires a high level of blind
obedience and technical skill and also a low level of creative independent contemplative thought, it is not hard to
understand why the Boskop might have been easy to kill off and why human brain size has been declining, especially
in light of facts stated on the above-mentioned 23 March 2008 entry in john hawks weblog: "...

brains are expensive ...[in ]... energetic efficiency ...
brains take a long time to mature ... and ...
brains require high protein and fat consumption ...".
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About 20,000 years ago, the Smith part of M96 continued as M35 to go north along the Nile River and the
Mediterranean Sea

which is how the Smith line came to be in the Northern Adriatic part of the Roman Empire around 2,000 years ago
and then

 

 as Roman Legionnaires were stationed along the Danube Limes frontier fortifications, and then along the Rhine and
on to Britain.

After the Smith line split off to go up the Nile River, the bulk of the M168 line and its successors (magenta) went on to
populate the interior of Eurasia by going to Arabia, then to Eden and then to the Pamir Knot
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from which three branches emerged which populated India, China, and most of Europe.

Comparison of the globe maps of the Smith line and the M168 Eden-Pamir line indicates that

the M168 Eden-Pamir line produced the bulk of the population of the Interior of EurAsia (India, China, most of
Europe)
the Smith line and its cousins lived on the Outer Boundary of Eurasia (Japan, Tibet, Danube-Rhine-Britain) and
Africa (Nile, Boskop).

 

 

 

 

The Romans perceived the world as shown on this Ravenna Cosmography map made by monks in Ravenna about 700
AD



Smith History

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SmitHist.html[4/16/18, 1:11:17 AM]

 

on which I have colored the Smith line Nile (red), Danube (green), and Rhine (blue) Rivers, but since the Roman view
of the world at that time did not include Japan, Tibet, or the Boskop I did not try to show the paths (yellow in the
global map above) of the Smith line YAP or M96 cousins.

As to the Roman Legion part of the Smith line, my cousin Fred Smith, who shares my paternal Y-DNA, said "... the
YHRD database that plots the frequency of Y-DNA results per population and geographically (actually maps it)
...[gives]... more specifics re our Y-DNA - as far as Italy is concerned, concentrated in north eastern Italy. As per our
previous research, found along the Rhine near Cologne and Bonn, also the Roman settlements of Chester, London and
the boundary between Wales and England, very much tracing the path that Caligula's and Claudius' armies took
enroute to Britain and where stationed there. What was fascinating though is it's very high frequency in modern day
Czech Republic, specifically in the region known as Vysocina, the center of which is the town of Telc ...".

It is interesting that our Y-DNA Roman Legion ancestors left descendants in Telc, but when you look at geography it
makes sense. If our ancestors' Roman Legions were formed in North Eastern Italy then it would be an easier march to
go around the Alps as shown on the following Google Earth images and that route would go pretty much directly to
Telc
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The route to Britain would then probably be directly from Telc through Germany via Sudetenland and
Holland/Belgium/NorthernFrance to Britain
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According to a www.livius.org/cg-cm/claudius_i/claudian_army_reforms.html web page:

"... Both Caligula and Claudius had ... plans to invade Britain ... it seems that Claudius created the limes along the
Rhine and Danube ...".

The utility of the Rhine and Danube as fortified border regions of the Roman Empire is shown by this Heritage
History map
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You can see how our Y-DNA ancestors of North Eastern Italian Roman Legions went around the Alps to the Danube,
and then up to the Danube headwaters North of the Alps to the headwaters of the Rhine and then down the Rhine to
the sea near Britain, and then from there invading Britain.

As to the details of the invasion of Britain by Claudius in 43 AD, I have not found anything much better than
wikipedia, which says in part:

"... The main invasion force under Aulus Plautius crossed in three divisions. The port of departure is usually taken to
have been Boulogne, and the main landing at Rutupiae (Richborough, on the east coast of Kent). Neither of these
locations is certain. Dio does not mention the port of departure, and although Suetonius says that the secondary force
under Claudius sailed from Boulogne, it does not necessarily follow that the entire invasion force did. Richborough has
a large natural harbour which would have been suitable, and archaeology shows Roman military occupation at about
the right time. However, Dio says the Romans sailed east to west, and a journey from Boulogne to Richborough is
south to north. ... An alternative explanation might be a sailing from the mouth of the Rhine to Richborough, which
would be east to west. ...

Strabo (Geography 4:5.2) names the Rhine as a commonly-used point of departure for crossings to Britain in the 1st
century AD. ...

Suetonius says that Claudius received the surrender of the Britons without battle or bloodshed. ... Cassius Dio relates
that he brought war elephants and heavy armaments which would have overawed any remaining native resistance. ...".

 According to a danube-limes.eu web page:

"... in the reign of Claudius (41-54 AD) ... the Romans ... came into power ... and the frontier was put forward to the
Danube ... the army was stationed on the Danube limes by the end of the 1st century AD ... The evolved frontier
existed nearly 400 years ... The last building campaigns date to the time of the Constantine dynasty (306-350) and the
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reign of Valentinan (364-375). ... After the death of Valentinan ... In 377 AD a united army of Goths, Alans and Huns
invaded Pannonia ...(today Hungary ...)... in 433 AD the province was finally occupied by the Huns of Attila. ...".

According to Britannia.com web pages: "... AD ...

63 - Joseph of Arimathea came to Glastonbury on the first Christian mission to Britain. ...
c.75-77 - ... Wales is finally subdued ...
122 - Construction of Hadrian's Wall ordered along the northern frontier ...
167 - At the request of King Lucius, the missionaries, Phagan and Deruvian,were said to have been sent by Pope
Eleutherius to convert the Britons to Christianity ...[during the reign of]... Marcus Aurelius 161-80 ...
306 - Constantine (later to be known as "the Great") was proclaimed Emperor at York. ...
311 - Persecution of Christians in the Roman Empire ends. ...
324 - Constantine ... re-located the imperial headquarters to Byzantium, whose name he then changed to
Constantinople. ... He did ... strip ... many pagan temples ... of their former wealth, which was then shifted to
various Christian churches ... Constantine's move created a top-heavy structure that would quickly depart from
its original purity; a church beholden to the state ...
337 - Constantine received "Christian" baptism on his deathbed. ...
410 - Britain gains "independence" from Rome. The Goths, under Alaric, sack Rome. ...
c.434 - St. Patrick is captured by pirates and taken to Ireland as a slave. ...
c.440 - St. Patrick escapes from his captors and returns to Britain. ...
c.456 - St. Patrick leaves Britain once more to evangelise Ireland. ...".

 

I would like to be able to connect the Smith line of the Roman Legions in Britain around 400 AD

to my paternal ancestor Benjamin Franklin Smith born in 1816 which line continues to the present day,

but

I have not found how to fill that 1,400 year gap.

My cousin Fred told me that Benjamin Franklin Smith's 1816 birthplace has been given by different sources as
Virginia, South Carolina, and Georgia, and also that his wife, Mary Brewster Dickerson (1819-1895) may have lived
in Rockingham County, Virginia, near Harrisonburg. Although some Smiths lived in that area around that time,
including Abraham Smith and Daniel Smith whose residence is known as Smithlands, no records that I have seen
show any relation to Benjamin Franklin Smith born in 1816.

Whether or not he is my ancestor, Abraham Smith may have led an interersting life. From various sources found by
my cousin Fred, it seems that Abraham Smith was Sheriff of Rockingham County, had served in the Virginia Militia in
the French and Indian Wars, had been captured by the French and spent some time in France, and may have been
falsely accused of treason after his return to the USA.

Although there is a 1,400 year gap in my purely paternal Smith line, a mixed-gender line leading back from Mary
Brewster Dickerson (1819-1895) can be traced back to 1170 AD, 23 generations back from my cousin Fred and me, as
follows:

Mary Brewster Dickerson(1819-1895) (m. Benjamin Franklin Smith (1816-1893)
Sarah Brewster (1781-1852) (m. James Dickerson (1775 - )
Mildred Downs (1760-) (m. James Brewster (1755-1804)
Frances Chew (1730-1774) (m. Henry Downs, Jr. (1728-1798)
Martha Taylor (1702-1762) (m. Thomas Chew (1700-1782)

Some Smith-Taylor line data including

"... 4. Taylor Line Ref: Mormon Church Ancestral File Records. ...
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2. James Taylor II, born March 14, 1674, died June 23, 1729, lived in Caroline County, Virginia and King's and
Queen's County, Virginia, married February 23, 1699, (1) Martha Thompson. The following children resulted from the
first marriage:

1. Frances Taylor, born August 30, 1700, died November 25, 1761, married August 24, 1721, Ambrose Madison,
a planter, son of John Madison and Isabella Minor Todd, died August 27, 1732. They had the following children:

1. James Madison, a planter, born March 27, 1723, died February 27, 1801, married Nelly R. Conway,
daughter of Francis Conway, son of Edwin Conway and Elizabeth Thornton, and his wife Rebecca Catlett,
daughter of John Catlett.

1. James Madison, married Mrs. Dorothy Paine Todd. James Madison was the 4th President of the
United States. He was born March 16, 1751, at Port Conway, on the Rappahannock River, in
Virginia. He died June 28, 1836, at Montpelier, VA. ...

2. Martha Taylor, born January 27, 1702, married Thomas Chew.
3. James Taylor.
4. Zachary Taylor, born April 17, 1707, died in 1768, married Elizabeth Lee. ...

1. Richard Taylor, died January 29, 1829, married Sarah Dabney Strother. ...
1. Hancock Taylor, the eldest son.
2. Zachary Taylor was born September 24, 1784, in Orange County, Virginia, died July 9, 1850,
married ...[Margaret Mackall (Peggy) Smith of Calvert County, Maryland]... He fought in the Indian
Wars all over the United States. He commanded troops in Corpus Christi, TX. and later in Mexico
against General Santa Anna. He was in possession of the Rio Grande Valley until November 1847.
... Zachary Taylor was the 12th President of the United States, from 1849 to 1850. They had two
daughter, one married Colonel W. W. S. Bliss, Adjutant-General for President Taylor, as well as the
Chief of Staff in Florida and Mexico, and also his Private Secretary during the presidency; the other,
Sarah Knox Taylor, married in 1833, Jefferson Davis, born in 1808, in Christian (now Todd),
Kentucky, died in 1889. Jefferson Davis was the President of the Southern Confederacy. ...".

came from homepages.rootsweb.ancestry.com/~pmcmcbride/james/f061.html#1771X2

James Taylor II (1674-1730)
James Taylor I (1635-1698) Chester UK to New Kent (Caroline) VA
John Taylor (1611-1658) Chester
Matthew Taylor (1555- -) Kent
Elizabeth Chute ( - ) (m. John Taylor (1530 - -) Kent Shadockhurst)
Margaret Culpeper (1499- ) (m. Philip Chute (1494-1567) 
                            sister of Thomas Culpeper lover of Catherine Howard

Some Smith-Culpeper line data including
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came from http://gen.culpepper.com/historical/howard/default.htm and http://gen.culpepper.com/ss/p8588.htm

Alexander Culpeper (1470 or 1454-1541)
John Culpeper (1416-1480)
Walter Culpeper (1382-1462)
Thomas Culpeper (1345-1428)
John Culpeper (1305-1370)
Thomas Culpeper (1260-1321)
Thomas Culpeper (1230-1309)
John Culpeper (1200- )
Thomas Culpeper (1170 - )

 

So, by mixing gender, the 1,400 year gap is cut to about 800 years from 400 AD to 1200 AD.

Consideration of the history of Britain from 400 AD to 1100 AD indicates such turmoil that it might be hard to find
records to fill in that gap in the Smith line. According to A time-line of Britain by Piero Scaruffi:

410 AD: the Romans withdraw from Britain, and Britain disintegrates in clans of Celts (Britons, Angles, Picts,
Scots) as well as Germanic people (Angles, Saxons, Jutes, etc)
450: Saxons invade England, while the rest is split among Welsh kingdoms of Rheged, Gododdin and
Strathclyde
450: the Saxon invasion prompts Roman-British inhabitants of Britain to migrate to northern France (Brittany)
597: Pope Gregory I dispatches Augustine to England with forty monks
601: Augustine converts king Ethelbert of Kent and establishes the see of Canterbury with himself as its first
archbishop
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601: king Aethelbert of Kent promulgates the first English code of law
831: Vikings (Norse) invade Ireland and found Dublin
834: Vikings (Danes) raid England
937: Aethelstan defeats the Danes at the battle of Brunanburgh and establishes the kindgom of England
959: Edgar the Peaceful becomes the first king of a united England
968: Brian Boru expels the Vikings from Ireland
1000: 7 million people live in France, 7 million in Iberia, 5 million in Italy, 4 million in Germany, 2 million in
Britain
1066: the battle of Hastings by William of Normandy (the Conqueror), who thus ends the Anglo-Saxon rule of
England and unites England and Normandy
1086: the "Domesday Book" is compiled for taxation purposes
1154: an Englishman is elected Pope Adrian IV
1176: Henry II establishes the "common law" of England
1189: Richard I "Coeur de Lion", son of Henry II, becomes king of England and continues the rule of the
Plantagenets
1189: the third Crusade is led by king Richard of England, king Philippe Auguste II of France, and emperor
Friedrich Barbarossa
1200: the Jews are expelled from England
1209: Cambridge University is founded [ A web page at www.ox.ac.uk says: "... teaching existed at Oxford in
some form in 1096 and developed rapidly from 1167, when Henry II banned English students from attending the
University of Paris ..."]
1215: king John I Lackland is forced by the English barons to sign the "Magna Carta"

 

 

 

Frank D. (Tony) Smith, Jr. - 2010
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Click here for pdf file 
288 Sparks of Genesis 

and Boundary-Bulk Physics

Click here for pdf file 
McKay Correspondence between 
Physical World and Mental World
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The Spirit of the Tao

seems to me to be analogous to the words of Masamune Shirow (a pseudonym) in the book Ghost in the Shell 2: Man-Machine Interface (issue 11
of 11) (Dark Horse Comics 2003):

"... two thousand years ago it was the jewel millenium, during which religion was extremely powerful ...[one thousand
years ago]... the sword millenium ... was symbolized by powerful science and technology ...[now is the]... mirror

millenium ...[in which]... science and religion mirror each other ...

the [ Yasakani Magatama ] jewel ...

[ which represents a Yin-Yang  binary choice of the Taiji of the Great Primordial-Tao School, which
includes the cultivation practices from the Unconventional School, and of IFA, and which also represents the Bezels of

Wisdom of Ibn Arabi ] ...

the [ Kusanagi ] sword ...

 [ which represents math/science/technology ranging from Iron to Gravity and the Standard Model and Beyond ]

and ... the [ Kagami ] mirror ... 
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[ the 8-fold mirror Kagami = Kami (spirit) + ga (ego) shows that the Binary Choices of the Yasakani Magatama
jewel are mirrored as a representation of the Gravity and Standard Model of the Kusanagi sword by VoDou

Physics of the D4-D5-E6-E7-E8 Physics Model which is based on the 8 binary choices of the Cl(8) Clifford Algebra
and which unites all three: jewel, sword, and mirror; so that they, like the three legs/eyes of Yatagarasu ]

are all together now ...".  

Images from http://onmarkproductions.com/assets/images/shinto-text.jpg (top image) and from
http://www.uwec.edu/philrel/shimbutsudo/ninigi.html (second fourth and fifth images from the top) and from material on this page (third image

from the top and its description). The etymology of the word Kagami is taken from http://www.nihonbunka.com/shinto/blog/archives/000098.html
.

http://onmarkproductions.com/assets/images/shinto-text.jpg
http://www.uwec.edu/philrel/shimbutsudo/ninigi.html
http://www.nihonbunka.com/shinto/blog/archives/000098.html
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 Lo Pan with Earlier Heaven Ba Gua:

 

Lo Pan with Later Heaven Ba Gua:
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The following quotations are from Chinese Astrology, by Derek Walters ( The Aquarian Press 1987, 1992):  

 

"... The Eastern Palace ... Spring ... Hsiu 1-7 ... Azure Dragon ... Huo (Antares in Scorpio) ...
Equatorial Extension 77.22 degrees ..."

 

1  "... Chio ... Spica (alpha virginis) ... Horn ... is that of the Dragon of Spring. ... is likely to have
originally included the Star Arcturus ... the Great Horn, Ta Chio ... which was once considered to be part of the Great
Bear ... If Spica is regarded as '0', then allowing for the precession of the equinoxes of about 1 degree every 72 years,
Spica would have marked the equinoctial position about the middle of the sixth century of the present era ... Arcturus
... would ... have denoted the equinoxes in the middle of the fith century BC, about the middle of the Chou dynasty ...
E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 12 degrees ..."

 



LoPan28Hsiu

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/LoPanHsiu28.html[4/16/18, 1:11:31 AM]

2  "... K'ang ... Neck ... virginis ... originally the name of part of the throat of the 'Dragon' mega-constellation
... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 9 degrees ..."

 

3  "... Ti ... Base (floor, foundation, root) ... librae ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ...
15 degrees ..."

 

4  "... Fang ... Room (house, shop) ... scorpionis ... owing to the shift in the Heavens over two or three
thousand years ... Antares, the Fire Star of the Yao Tien ... no longer corresponds to what is the constellation of the
Spring Equinox. It represents the stomach of the Dragon ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ...
5 degrees ..."

 

5  "... Hsin ... Heart ... scorpionis ... The (apparent) migration of Antares to this constellation has been
mentioned already ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 5 degrees ..."

 

6  ".. Wei ... Tail ... scorpionis ... ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 18
degrees ..."

 

7  "... Chi ... Winowing Basket ... sagitarii ... originally ... the 'dung basket'... Its position at the tail of the
dragon is self-explanatory ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 11 1/4 degrees ..."
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"... The Northern Palace ... Winter ... Hsiu 8-14 ... Dark Warrior (Tortoise) ... Hsu (beta
Aquarii) ... Equatorial Extension 95.07 degrees ..."

 

 

8  "... (Nan) Tou ... (Southern) Ladle or dipper ... sagirarii ... the 'head of the tortoise' ... E.E. ...
Chinese degrees, according to the Huai Nan Tzu ... 26 degrees ..."

 

9  "... (Ch'ien) Niu ... Ox(-boy) (The Draught) Ox ... capricorni ... Altair (alpha aquilae) .. is the Oxboy, and
Shiu 9 his Ox ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 8 degrees ..."

 

10  "... (Hsu) Nu ... (Servant) Maiden ... If Vega is the Weaving Maiden, then Hsiu 10 msut ... be the
Weaving Maiden's loom ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 12 degrees ..."

 

11  "... Hsu ... Void ... aquarii ... equulei ... This is the determinative constellation of the Northern Palace ...
signifies ... a tomb ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 10 degrees ..."

 

12  "... Wei ... Danger (rooftop) ... aquarii ... pegasi ... consists of three red stars ... E.E. ... Chinese
degrees, according to the Huai Nan Tzu ... 17 degrees ..."
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13  "... (Ying) Shih .. House, pyre ... pegasi ... This and the next constellation were formerly the
single constellation Ting ... the Forehead, but were divided into two so that the number of constellations pertaining to
Winter would be the standard seven ... Present day astronmers refer to the four stars as 'The Square of Pegasus' ... E.E.
... Chinese degrees, according to the Huai Nan Tzu ... 16 degrees ..."

 

14  "... (Tung) Pi ... (Eastern) Wall ... andromedae ... pegasi ... The ancient astrological significance was
that of archives ... presiding over literature ... It is the house of exalted virtue ... Another symbolism ... a fish's mouth
from which lies issue ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 9 degrees ..."

 

"... The Western Palace ... Autumn ... Hsiu 15-21 ... White Tiger ... Pleiades ... Equatorial
Extension 82.97 degrees ..."

 

15  "... K'uei ... stride ... andromedae ... piscium ... supposed to resemble the sole of a shoe ... also .. a
man with legs astride ... the constellation represented the arsenal of the Emperor ... E.E. ... Chinese degrees, according
to the Huai Nan Tzu ... 16 degrees ..."

 

16  "... Lou ... Mond (Bond) ... arietis ... associated with the harvest ... presiding over gatherings ... harmony
... music ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 12 degrees ..."
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17  "... Wei ... Stomach ... arietis .. actually refers to a storehouse ... the celestial granary ... imprisonment ...
earthworks .. the related element was Metal ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 14 degrees
..."

 

18  "... Mao ... Pleiades ... the ears and eyes of Heaven ... the determining constellation of the Western
palace ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ...11 degrees ..."

 

19  "... Pi .. Net ... Hyades ... alpha (Aldebaran) .. tauri ... .Both the Hyades and the Pleiades are clusters
of stars which were regarded as being the mesh of a hunting net; though it is possible that the shape of the stars of ...
Hyades ... may originally have been the trident rather than the net ... E.E. ... Chinese degrees, according to the Huai
Nan Tzu ... 16 degrees ..."

 

20  ".. Tsui (Chui) .. Beak (of the Turtle) orionis ... exceptionally minute constellation ... the head of Orion ...
E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 2 degrees ..."

 

21  "... Shen ... Orion (To Mix) ... orionis ... including Betelgeux, Rigel, Bellatrix ... includes the 'sword'
... The ... strokes at the bottom of the character usually mean 'hair' and they could refer to the Great Nebula ... E.E. ...
Chinese degrees, according to the Huai Nan Tzu ... 9 degrees ..."

 

 

"... The Southern Palace ... Summer ... Hsiu 22-28 ... Vermilion Bird ... Naio (alpha Hydrae) ...
Equatorial Extension 109.99 degrees ..."
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22  "... (Tung) Ching ... The (Eastern) Well ... geminorum ... the Head of the Phoenix ... a Well
.. presides over Water ... cleanliness and purity ... presides over law, regulations, and order ... E.E. ... Chinese degrees,
according to the Huai Nan Tzu ... 33 degrees ..."

 

23  "... (Yu) Kuei ... Ghosts (or, Ghostly Carriage) ... cancri, Praesepe [the Beehive star cluster] ... the ghostly
inhabitant of the carriage ... is the nebula Praesepe ... 'something white like a cloud of pollen blown from willow
catkins, like a cloud but not a cloud, like a star but not a star, it appears like an aura ... (the word being Ch'i ...) ... it is
the place of bodies heaped up ...' ... The box of four stars ... enclosing the nebula Praesepe closely resemble the Chinese
character Hsiung ... meaning an evil omen ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 4 degrees ..."

 

24  "... Liu ... Willow ... hydri ... Willow may have ... been the original material for the sticks cast by I Ching
diviners ... Willow plants were also thought to ward off poisons ... willow bark ... was the original source of aspirin ...
E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 15 degrees ..."

 

25  "... (Ch'i) Hsing ... (Seven) Stars; (the Excellent Star) ... Naio ... Bird ... hydri (Alfard, alpha hydri, is the
Bird Star) ... The determinative star of this constellation is Niao, the Bird Star, which has given its name to the
'Southern Palace' as the ancient constellation Vermilion Bird ... It is regarded as presiding overf bridges and fords ...
because it marks the Summer Solstice, it symbolized the bridge between the two halves of the year ... ... E.E. ...
Chinese degrees, according to the Huai Nan Tzu ... 7 degrees ..."
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26  "... Chang ... Drawn Bow; Extending, spreading ... hydrae ... 'spreading' as of a net ... E.E. ... Chinese
degrees, according to the Huai Nan Tzu ... 18 degrees ..."

 

27  "... I ... Wings ... Crater, Hydra, and Centaur ... represents the wing of the bird ... also ...
associated with music ... surrounded by a great number of smaller clusters of stars ... E.E. ... Chinese degrees,
according to the Huai Nan Tzu ... 18 degrees ..."

 

28  "... Chen ... The board which forms part of a carriage ... corvi ... sometimes called 'the Celestial
Carriage' ... presided over travel of all kinds and vehicles in general ... symbolized the wind ...[as in]... a carriage
'flying' along with the speed of the wind ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 17 degrees ..."

 

 

 Lo Pan Ring of 24:

(North, East, South, West Ba Gua characters are from Group 21 Luo Pan web material)
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Lo Pan E8 Physics:
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Lo Pan E8 = 248 = 120 + (64+64):
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Mystery of the Silver Rings
by Don White, Creator of Project Delphis

The young dolphin gives a quick flip of her head, and an undulating silver ring appears--as if by magic--in
front of her. The ring is a solid, toroidal bubble two feet across--and yet it does not rise to the surface! It
stands erect in the water like the rim of a magic mirror, or the doorway to an unseen dimension. For long
seconds the dolphin regards its creation, from varying aspects and angles, with its vision and sonar.
Seemingly making a judgement, the dolphin then quickly pulls a small silver donut from the larger structure,
which collapses into small bubbles. She then "pushes" the donut, which stays just inches ahead of her
rostrum, perhaps 20 feet over a period of up to 10 seconds. Then, stopping again, she regards the twisting
ring for a last time and bites it--causing it to collapse into a thousand tiny bubbles which head--as they
should--for the water's surface. After a few moments of reflection, she creates another.

This isn't fantasy, it's real. And it isn't magic, just marvelous. It is a rare dolphin behavior, and we first saw it
in the play of two baby dolphins. It gives us a little more insight into the superb level of control dolphins can
exercise on their water environment, and underscores the fact that we can still discover things about dolphins
by simply watching them.

I first saw this behavior on one of my relatively rare trips out to the Delphis lab; the project's principle
scientist Ken Marten said that "the two babies, Tinkerbell and Maui" had been doing it for a little while. My
reaction: "Wow, neato. How the heck do they DO that? Try to get some photo and video shots of it. It sure is
cool". Ken, along with Suchi Psarakos, Research Assistant and computer programmer, did indeed document
the silver rings (although video and photos don't do the rings justice), and this has made it possible to both
analyze the physics behind the phenomenon and to watch the dolphins do this trick in slow-motion.

As it turned out, small silver rings weren't the only toys the dolphins were making for themselves: some of
the creations were as large as a basketball rim. And Tinkerbell proved able to create a silver helix, spiraling
perhaps 20 feet long, that would spring into life in a fraction of a second and remain stable in the water as she
swam past, observing it with sonar and vision. then--presto! she would grab a small silver ring from the helix
to play with, while the rest of the helix degraded into bubbles which would belatedly "remember" to rise to
the surface. 
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This was a wonderful mystery to ponder. My attempts at re-creating the rings in a swimming pool succeeded
only in getting water up my nose, but my guesses were confirmed--with better and more rigorous
explanation--by the fluid dynamics class of Suchi's close friend Hans Ramm at Scripps Institute of
Oceanography.

The silver rings, as it turns out, are "air-core vortex rings", and the helices are a similar phenomenon.
Invisible, spinning vortices in the water are generated from the tip of a dolphin's dorsal fin when it is moving
rapidly and turning. According to Hans: "Being unstable without a boundary nearby, the vortex line tends to
form into a more stable form such as a helix. When the dolphins break the line, the ends are drawn together
into closed rings. Owing to the Bernoulli effect, the higher velocity fluid around the core of the vortex is at a
lower pressure than the fluid circulating farther away. Air is injected into the rings via bubbles released from
the dolphin's blowhole." The energy of the water vortex is enough to keep the bubbles from rising for a
reasonably long period--on the order of 10 seconds. There also seems to be a separate mechanism for
producing small rings, which a dolphin can accomplish by a quick flip of its head.

There is little doubt that this is what is occurring. However, understanding the physics should not diminish
our appreciation of this spontaneous act of creation by a dolphin mind. These young dolphins have detected,
understood, and manipulated a subtle aspect of their environment, for no reason other than play. 

Creation of these rings by dolphins isn't new. (far from it--dolphins were probably blowing magnificent silver
rings while our anscestors were hanging off tree limbs). It does seem to be a relatively rare behavior, though:
it has been seen before only in a specific group of dolphins documented by Diana Reiss and Jan Ostman at
Marine World. "The fact that ring-blowing is rare and that we have two babies doing it suggests that one
baby learned it from the other", comments Ken Marten. "Whether it was a case of observational learning, or
one "taught" the other, we don't know... but it'd sure be interesting to know." 

The social situation also seems to affect ring-blowing: " The babies made them most intensely when they
were the only two dolphins in the tank and when there was only one adult. The behavior stopped entirely
when they were outnumbered by adults, " observed Suchi. "During one intense session with Tinkerbell there
were often two or three rings visible in the tank at one time. She frequently swam over to me in an excited
state, then went and made some more."

The reaction to our documentation of these rings has been universal--people are fascinated by them. Dr. Ken
Norris, the world's leading expert on dolphins, had never seen it before. Robert Wolff of Apple Computer's
Advanced Design Group made a "quicktime" movie of ring-blowing for display on Mac computers. Arthur
C. Clarke, Earthtrust Advisory Board member, thought they were wonderful--but debated my offered
contention that they might be the first "extraterrestrial art", pointing to interesting "artistic" achievements by
other nonhuman animals.

For myself, I do consider these rings to be "art": the creation and observation of artifacts by a nonhuman
mind, with no use other than entertainment and aesthetics. One must be constantly wary not to
anthropomorphize the actions of other species--to treat them as though they were human. But after watching
a dolphin create one of these kinetic sculptures--observe it from many angles--and then destroy it with a bite-
-it seems a long leap of logic to ascribe any other motive.

This can, and will, be debated... but the beauty of the rings is beyond debate. As evidence mounts for "self
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awareness" and other "intelligent" qualities in dolphins, I think that it must cause us again to ask the question:
what are these creatures, that they spin silver lariats for the sheer joy of creation? And what sort of creatures
are we, if we cannot appreciate and protect them?

Earthtrust
25 Kaneohe Bay Drive, Suite 205

Kailua, HI 96734 USA
(808) 254-2866

FAX: (815) 333-1158
E-mail: EarthTrust

Return to Project Delphis' main page
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Spheromak
From Wikipedia, the free encyclopedia

Not to be confused with the spherical tokamak, another topic in fusion research.

A spheromak is an arrangement of plasma formed into a toroidal shape similar to a smoke ring.[1] The
spheromak contains large internal electrical currents and their associated magnetic fields arranged so the
magnetohydrodynamic forces within the spheromak are nearly balanced, resulting in long-lived (microsecond)
confinement times without external fields. Spheromak belongs to a type of plasma configuration referred to as
the compact toroids.

The physics of the spheromak and their collisions is similar to a variety of astrophysical events, like coronal
loops and filaments, relativistic jets and plasmoids. They are particularly useful for studying magnetic
reconnection events, when two or more spheromaks collide. Spheromaks are easy to generate using a "gun" that
ejects spheromaks off the end of an electrode into a holding area, called the flux conserver. This has made them
useful in the laboratory setting, and spheromak guns are relatively common in astrophysics labs. These devices
are often, confusingly, referred to simply as "spheromaks" as well; the term has two meanings.

Spheromaks have been proposed as a magnetic fusion energy concept due to their long confinement times,
which was on the same order as the best tokamaks when they were first studied.[citation needed] Although they
had some successes during the 1970s and 80s, these small and lower-energy devices had limited performance
and most spheromak research ended when fusion funding was dramatically curtailed in the late
1980s.[citation needed] However, in the late 1990s research demonstrated that hotter spheromaks have better
confinement times, and this led to a second wave of spheromak machines.[citation needed] Spheromaks have also
been used to inject plasma into a bigger magnetic confinement experiment like a tokamak.[2]
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6 External links

History
The spheromak has undergone several distinct periods of investigation, with the greatest efforts during the
1980s, and a reemergence in the 2000s.

Background work in astrophysics

A key concept in the understanding of the spheromak is magnetic helicity, a value  that describes the
"twistedness" of the magnetic field in a plasma.

The earliest work on these concepts was developed by Hannes Alfvén in 1943,[3] which won him the 1970
Nobel Prize in Physics. His development of the concept of Alfvén waves explained the long-duration dynamics
of plasma as electric currents traveling within them produced magnetic fields which, in a fashion similar to a
dynamo, gave rise to new currents. In 1950, Lundquist experimentally studied Alfvén waves in mercury and
introduced the characterizing Lundquist number, which describes the plasma's conductivity. In 1958, Woltjer,
working on astrophysical plasmas, noted that  is conserved, which implies that a twisty field will attempt to
maintain its twistyness even with external forces being applied to it.[4]

Starting in 1959, Alfvén and a team including Lindberg, Mitlid and Jacobsen built a device to create balls of
plasma for study. This device was identical to modern "coaxial injector" devices (see below) and the
experimenters were surprised to find a number of interesting behaviors. Among these was the creation of stable
rings of plasma. In spite of their many successes, in 1964 the researchers turned to other areas and the injector
concept lay dormant for two decades.[5]

Background work in fusion

In 1951 the first major efforts to produce controlled fusion for power production started in earnest. These early
experiments generally used some sort of pulsed power to deliver the large magnetic forces required in the
experiments. The magnitude of these currents and the forces that they produced were unprecedented. In 1957
Harold Furth, Levine, and Waniek published a paper on the dynamics of large magnets, which demonstrated
that the limiting factor in magnet performance was physical; stresses in the magnet would overcome its own
mechanical limits. They proposed winding these magnets in such a way that the forces within the magnet
windings cancelled out, the "force-free condition". Although it was not known at the time, this is the same
magnetic field as in a spheromak.[6]

In 1957 the ZETA machine started operation in the UK. ZETA was at that time by far the largest and most
powerful fusion device in the world. It operated until 1968, by which point many devices matched its size.
During its operation, the experimental team noticed that on occasion the plasma would maintain confinement
long after the experimental run had ostensibly ended, although this was not studied in depth at the time. Years
later in 1974, John Bryan Taylor made great strides in characterizing these self-stable plasmas, which he called
"quiescent". He developed the Taylor state equilibrium concept, a state of plasma that conserves helicity in its
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lowest possible energy state. This led to a re-awakening of compact torus research.[7]

In the aftermath of ZETA the "classical" z-pinch concept fell from favour, and the newer theta-pinch saw a
reduced level of activity. While working on such a machine in the early 1960s, one designed with a conical
pinch area, Bostick and Wells found that the machine sometimes created stable rings of plasma.[8] A series of
machines to study the problem followed, and in one of these magnetic probe measurements found the toroidal
magnetic field profile of a spheromak; the toroidal field was zero on axis, rose to a maximum at some interior
point, and then went to zero at the wall.[7] However, the theta-pinch failed to reach the high-energy conditions
needed for fusion, and interest in the system waned. In spite of these tantalizing hints of interesting behaviour,
most work on theta-pinch had ended by the 1970s.

The golden age

The key concept in magnetic fusion energy (MFE) is the Lawson criterion, a combination of the plasma
temperature, density and confinement time.[9] Fusion devices generally fell into two classes, pulsed machines
like the z-pinch that attempted to reach high densities and temperatures but only for microseconds, while steady
state concepts such as the stellarator and magnetic mirror attempted to reach the Lawson criterion through
longer confinement times.

Taylor's work suggested that the self-stable plasmas would be a simple way to approach the problem along the
confinement time axis. Taylor's work sparked a new round of theoretical developments. In 1979 Rosenbluth and
Bussac published a paper describing generalizations of Taylor's work, including a spherical minimum energy
state having zero toroidal field on the bounding surface.[10] This means that there is no externally driven current
on the device axis and so there are no external toroidal field coils. It appeared that this approach would allow
for fusion reactors of greatly simpler design than the predominant stellarator and tokamak approaches.

Several experimental devices emerged almost overnight. Wells, recognizing his earlier experiments as examples
of these plasmas, was now at the University of Miami and started gathering funding for a new device combining
two of his earlier conical theta-pinch systems, which emerged as Trisops. In Japan, Nihon University built the
PS-1, which used a combination of theta and zeta pinches to produce spheromaks. Harold Furth was excited by
the prospect of a less-expensive solution to the confinement issue, and started the S1 at the Princeton Plasma
Physics Laboratory, which used inductive heating. Many of these early experiments were summarized by Furth
in 1983.[11]

These early MFE experiments culminated in the Compact Torus Experiment (CTX) at Los Alamos. This was
this era's largest and most powerful device, generating spheromaks with surface currents of 1 MA, temperatures
of 100 eV, and peak electron betas over 20%.[12] CTX also experimented with methods to re-introduce energy
into the fully formed spheromak in order to counter losses at the surface. In spite of these early successes, by the
late 1980s the tokamak had surpassed the confinement times of the spheromaks by orders of magnitude. For
example JET was achieving confinement times on the orders of 30 seconds.[13]

The major event that ended most spheromak work was not technical; funding for the entire US fusion program
was dramatically curtailed in FY86, and many of the "alternate approaches", which includes spheromaks, were
defunded. Existing experiments in the US continued until their funding ran out, while smaller programs
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elsewhere, notably in Japan and the new SPHEX machine in the UK, continued from 1979-1997. CTX gained
additional funding from the Defence Department and continued experiments until 1990; the last runs improved
temperatures to 400 eV,[14] and confinement times on the order of 3 ms.[15]

Astrophysics

The data and theory from these experiments did not go to waste; through the early 1990s their work was widely
used by the astrophysics community to explain various events and the spheromak was studied as an add-on to
existing MFE devices.

D.M. Rust and A. Kumar were particularly active in using spheromak-related concepts of magnetic helicity and
relaxation to study solar prominences.[16] Similar work was carried out at Caltech by Bellan and Hansen at
Caltech,[17] and the Swarthmore Spheromak Experiment (http://plasma.swarthmore.edu/SSX/index.html) (SSX)
project at Swarthmore College.

Fusion accessory

Some MFE work continued through this period, almost all of it using spheromaks as accessory devices for other
reactors. Caltech and INRS-EMT in Canada both used accelerated spheromaks as a way to refuel tokamaks.[18]

Others studied the use of spheromaks to inject helicity into tokamaks, eventually leading to the Helicity Injected
Spherical Torus (HIST) device and similar concepts for a number of existing devices.[19]

Defence

Hammer, Hartman et al. showed that spheromaks could be accelerated to extremely high velocities using a
railgun, and this led to several proposed uses. Among these was the use of such plasmas as "bullets" to fire at
incoming warheads with the hope that the associated electrical currents would disrupt its electronics. This led to
experiments on the Shiva Star system, although these were cancelled in the mid-1990s.[20][21]

Other domains

Other proposed uses included firing spheromaks at metal targets to generate intense X-ray flashes as a
backlighting source for other experiments.[18]In the late 1990s spheromak concepts were applied towards the
study of fundamental plasma physics, notably magnetic reconnection.[18] Dual-spheromak machines were built
at the University of Tokyo, Princeton (MRX) and Swarthmore College.

Rebirth in MFE

Then, in 1994, fusion history repeated itself. T. Kenneth Fowler was summarizing the results from CTX's
experimental runs in the 1980s when he noticed that the confinement time was proportional to the temperature
of the plasma.[18] This is unexpected; the ideal gas law generally states that higher temperatures in a given
confinement area will lead to higher density and pressure. In conventional devices such as the tokamak this
increased temperature/pressure increases turbulence that dramatically lowers confinement time. If the
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spheromak really did give improved confinement with increased temperature, this would be enormously
important. A series of similar papers followed, all of which suggested that there might be a "fast path" to an
ignition-level spheromak reactor.[22][23]

The promise was so great that several new MFE experiments started to study these issues. Notable among these
is the Sustained Spheromak Physics Experiment (SSPX) at LLNL, which is studying the problems of generating
long-life spheromaks through electrostatic injection of additional helicity. It remains unclear whether or not the
spheromak can reach a suitable combination of confinement time and temperature to make a practical fusion
reactor.[24]

Theory
Force free plasma vortices have uniform magnetic helicity and therefore are stable against many instabilities.
Typically, the current decays faster in the colder regions until the gradient in helicity is large enough to allow a
turbulent redistribution of the current.

Force free vortices follow the following equations.

The first equation describes a Lorentz force-free fluid: the  forces are everywhere zero. For a laboratory
plasma α is a constant and β is a scalar function of spatial coordinates.

Note that, unlike most plasma structures, the Lorentz force and the Magnus force, , play equivalent
roles.  is the mass density.

The magnetic flux surfaces in a spheromak are toroidal, with the current being totally toroidal at the core of the
torus and totally poloidal at the surface of the torus. This is similar to the field configuration of a tokamak,
except that the field-producing coils are simpler and do not penetrate the plasma torus.

Spheromaks are subject to external forces, notably the thermal gradient between the hot plasma and its cooler
surroundings. Generally this leads to a loss of energy at the outer surface of the spheromak though black body
radiation, leading to a thermal gradient in the spheromak itself. Electrical current travels slower in the cooler
sections, eventually leading to a redistribution of energy inside, and turbulence eventually destroys the
spheromak.

Creating spheromaks
Spheromaks form naturally under a variety of conditions, enabling them to be generated in a number of ways.
These devices are also sometimes referred to as spheromaks.[25]

The most common modern device is the "Marshall gun" or "injector".[14] The device consists of two closed
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cylinders, one inside the other. The inner cylinder is shorter, leaving an empty space at the bottom.[26] An
electromagnet inside the inner cylinder is used to set up an initial field. The field is similar to the one from a bar
magnet, running vertically down the center of the inner cylinder and up the outside of the apparatus. The
magnet is positioned so that the area where the field loops over from the center to outside, where the field lines
are roughly horizontal, is aligned with the bottom of the inner cylinder.

A small puff of gas is introduced to the area between the cylinders. A large electric charge supplied by a
capacitor bank is applied across the cylinders, ionizing the gas. Currents induced in the resulting plasma interact
with the original magnetic field, generating a Lorentz force that pushes the plasma away from the inner
cylinder, into the empty area. After a short period the plasma stabilizes into a spheromak.[27]

Other common devices include open-ended or conical theta-pinch, where they were first researched in depth,
and machines that generate them magnetically in a steady state.

Since the spheromak's magnetic confinement is self-generated, no external magnet coils are required. However,
the spheromak does experience the "tilting perturbation" that allows it to rotate within the confinement area.
This can be addressed with external magnets, but more often the confinement area is wrapped in a conductor,
typically copper. When the edge of the spheromak torus approaches the concudtive surface, a current is induced
into it that, through Lenz's law, reacts to push the spheromak back into the center of the chamber.

It is also possible to get the same effect with a single conductor running down the center of the chamber,
through the "hole" in the center of the spheromak.[28] As this conductor's currents are self-generated, it adds
little complexity to the design. However, stability can be further improved by running an external current in the
central conductor. As the current scales up it approaches the conditions of a traditional tokamak, but in a much
smaller size and simpler form. This evolution led to considerable research on the spherical tokamak during the
1990s.

See also
field-reversed configuration, a similar concept
spherical tokamak, essentially a spheromak formed around a central conductor/magnet
List of plasma (physics) articles
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Shiva Star at the Air Force Research
Laboratory at Kirtland Air Force Base

Shiva Star
From Wikipedia, the free encyclopedia

Shiva Star, originally just SHIVA, is a high-powered pulsed-power
research device located at the Air Force Research Laboratory on the
Kirtland Air Force Base in Albuquerque, New Mexico. The device was
originally built in the 1970s for high-power X-ray research, was later re-
directed to studies for the Strategic Defense Initiative (SDI), and is now
being used for magnetized target fusion research. Shiva Star was named
after the Hindu god Shiva, partly because its prototype originally had
four "arms"; it now has six "arms".

Research at Princeton University in using Z-Pinch devices as a potential
space propulsion device led to the exploration of the resulting x-ray
production. This led directly to the original SHIVA effort in 1971.[1] In
these experiments a thin foil of a "high-Z" metal (lead, uranium, etc.)
was rapidly compressed magnetically by dumping the output of
capacitor banks into magnetic coils. As it was first built in 1974, SHIVA I consisted of four banks of capacitors
arranged in a cross shape with the experimental chamber in the middle. The capacitors held 1 MJ at 100 kV,
able to discharge them in 1 μs. Early experiments were hampered by problems with the implosion, but by 1976
successful implosions were being carried out.[2] The capacitor banks were then upgraded to 1.9 MJ at 120 kV in
1979, becoming Shiva II. Another upgrade followed in 1982, adding two more capacitor banks, thereby
changing the shape from a cross to a star, resulting in the current Shiva Star device. Shiva Star was also used as
a dense plasma focus driver in the mid-80s, and as an experimental magnetic driver for conventional projectiles
in the late-80s.

Shiva Star was also used to develop an experimental weapon known as MARAUDER for the SDI effort
between 1989 and 1995. The idea appears to have been to create compact toroids of high-density plasma that
would be ejected from the device using a massive magnetic pulse.[2] The plasma projectiles would be shot at a
speed expected to be 3000 km/s in 1995 and 10,000 km/s (3% of the speed of light) by 2000. A shot has the
energy of 5 pounds of TNT exploding; although it caused little or no physical damage, the energy would shower
the interior of the target with high-energy x-rays that would potentially destroy the electronics inside. The tests
cost a few million dollars a year.[3] The project was scrapped at some time after 1995 because of problems
keeping the plasma projectiles stable for the distances required by orbital weaponry.

Shiva Star was most recently revived for work in fusion research. A relatively new technique, magnetized target
fusion, compresses a small plasma load with an imploding metal foil. Shiva Star's 10 MJ capacitor banks were
perfect for this role, and starting in 2007 the new FRCHX experiment has been using Shiva Star with 1 mm
thick aluminium foil that is accelerated to about 5 km/s.[4]
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Spheromaks

What spheromaks
are: Spheromaks are
plasmas with very
large internal currents
and internal magnetic
fields that are aligned
so as to be in a nearly
force-free
equilibrium, i.e., the
currents are very
nearly parallel to the
magnetic fields. The
spheromak
equilibrium is a
`natural' state since
magnetic turbulence
tends to drive
magnetically
dominated plasmas
towards the
spheromak state.

 

 

Planar spheromak gun on 1.4 m diameter vacuum tank

Spheromak
technology:
Laboratory
spheromaks involve
very large currents,
typically 100's of
kiloamperes and high
voltages, typically
kilovolts. These
currents and voltages
are obtained using
high energy capacitor
banks which are
switched in
microseconds. The
formation geometry is
arranged such that
magnetic flux cuts
across the electrodes
connected to the
capacitor bank. This
configurations
generates helicity
(twistedness) in the
flux tube going from
one electrode to the
other. With enough
helicity a spheromak is
formed.

Why spheromaks
are interesting:
Spheromaks are
inherently three-
dimensional and
involve the concept
of magnetic helicity
which is a measure of
the twistedness of a
magnetic flux tube.
Spheromaks have
been proposed as the
basis of magnetic

What we are doing: We are interested in learning more
about the topology of spheromaks as they form. To do this we
are using an ultra-fast camera (10 ns shutter speed) to
photograph the various stages of a spheromak as it forms. We
have observed very distinctive and reproducible twisted flux
tubes. We are measuring the internal magnetic fields in these
flux tubes.

Making
spheromaks:
Making spheromaks is
analogous to blowing
bubbles: the
component of the
magnetic stress tensor
parallel to the
magnetic field acts
like the surface tension
in the soap film while
the perpendicular
component acts like
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fusion confinement
schemes and as a
means for refueling
tokamaks. The
physics of
spheromaks is closely
related to the physics
of astrophysical jets.

  Publications  Home Page 

Spheromak formation movies 

Links to related activities elsewhere

the air pressure
inflating the bubble.
When the destabilizing
stress due to the
perpendicular
component
overwhelms the
stabilizing stress due
to the parallel
component, a detached
spheromak breaks off.
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Frequently Asked Questions
What is a plasma?
Why do we study plasmas?
What is a spheromak?
What is magnetic reconnection?
What is a magnetofluid?
What is a coronal loop?
How does SSX form spheromaks?
Why does SSX use spheromaks to study magneticreconnection?

Home Research Publications Lab People Links FAQ

What is a plasma?

A plasma is a state of matter, like a liquid or a gas. A plasma is like a gas in that the atoms are not
constrained to a constant volume by chemical bonds. However, in a plasma the atoms are also ionized,
meaning that the electrons have enough energy to escape their nuclei. Plasmas are extremely common in
space, but can also be found on earth. Lightning is the ionization of air between a charged cloud and ground.
In SSX, we ionize hydrogen using a high voltage and current to create a plasma of protons and electrons.

Why do we study plasmas?

Plasmas are a type of fluid, and fluids display complicated turbulence. Physicists have a good understanding
of the rules by which one or two individual fluid particles interact. However, when huge numbers of particles
come together, we cannot predict what will happen even with the best mathematical models. Just as moving
air can form interesting structures like tornadoes or the jet stream, plasmas can also form unusual structures
which cannot be predicted by solving equations. Plasmas are even more complicated than "neutral" fluids like
air, since they are good conductors of electricity. Electric and magnetic fields can affect the motion of
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particles in a plasma, and this motion in turn affects the electric and magnetic fields. In addition, the electrons
and nuclei can be thought of as two separate fluids. Thus, the dynamics of plasmas are difficult to predict and
understand without actually looking at an experimental system.

At SSX, we are looking at the interesting plasma structures that appear in a particular geometry of particles
and fields: reconnection between spheromaks. This arrangement is an important one to investigate, because it
is a scaled-down version of structures that appear in space. For example, coronal loops on the surface of the
sun are much like SSX plasmas. We may be able to answer questions about the sun from here on earth. Also,
basic research about plasmas will contribute to the development of fusion power, an environmentally friendly
source of energy.

What is a spheromak?

A spheromak is a toroidal ring of plasma in equilibrium according to basic MHD equations of motion; it is a
good source of stable magnetofluid for reconnection experiments. The plasma contains helical currents and
magnetic fields that are continuous around the toroid. The figure below shows the magnetic fields
decomposed into the poloidal and toroidal components. The toroidal field runs the long way around the toroid
and the poloidal field runs the short way around the ring. Although they are not drawn in this figure, the
current that generates these fields is also helical.

The magnetic fields confine the plasma according to the frozen-in flux constraint, but if there were nothing to
contain the magnetic field, the spheromak would expand infinitely just as a puff of gas in a vacuum does.
SSX uses a copper cylinder `flux conserver' to contain the magnetic fields. As the field encounters the copper
wall, image currents flow in the copper according to Faraday's law and prevent the magnetic field from
passing through the wall.

What is magnetic reconnection?

Magnetic reconnection in magnetofluids is the process by which lines of magnetic force break and rejoin in a
lower energy state. The excess energy appears as kinetic energy of the plasma at the point of reconnection.
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This figure is a schematic of magnetic reconnection. Single line arrows are magnetic field and double line
arrows indicate magnetofluid flow velocity. The merging of two magnetofluids with oppositely oriented
magnetic fields causes the fields to annihilate. The excess energy accelerates the plasma out of the
reconnection region in the direction of the long double line arrows. Note the characteristic X-point where the
topology changes for two field lines.

The reconnecting field lines form an X-point at the center where the topology changes from being connected
horizontally to being connected vertically. The double arrows show flow velocity, indicating that parcels of
plasma with oppositely oriented magnetic fields are merged together. The oppositely oriented magnetic field
vectors annihilate each other. By conservation of energy, the plasma where the field was annihilated is
accelerated outwards to a characteristic speed, called the Alfvén speed. Conservation of energy does not,
however, specify the detailed structure of the magnetic field in the reconnection region or provide a physical
mechanism for the breaking of field lines. Many theories have been proposed to answer these questions.

Earth, Sun, planet

There is growing evidence that reconnection processes control the release of energy into the solar corona.
Coronal loops have strong currents flowing through them and are confined by their own magnetic fields.
Recent satellite observatories such as Yohkoh and SOHO have produced dramatic images of coronal loops in
hard and soft x-ray as well as visible light. Using these instruments, Masuda et al. (1994) identified the
spectral signature of particle acceleration due to magnetic reconnection at the top of the coronal loops.
According to his theory, the coronal loop is distended by buoyancy. A magnetic structure is buoyant because
it exchanges lower particle density for a larger magnetic energy density (which doesn't weigh anything). The
external (surface or coronal) pressure is therefore balanced by a lower gas pressure in conjunction with a
magnetic pressure. Since it has lower density, it is buoyant.}, which causes the top of the loop to distend and
reconnect as shown in the figure above. Particles in the reconnection region accelerate towards the surface of
the sun and out away from the sun. Those particles that are accelerated back towards the sun are confined
within the loop's magnetic field and follow the field lines down to the footpoints of the loop where the
accelerated particles collide with other particles and lose their energy through x-ray emissions.
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The emission of energetic particles at the top of the loop may help explain why the corona (upper
atmosphere) of the sun is three orders of magnitude hotter than the surface of the sun. Measurements of
emission spectra show that the surface of the sun is about 5400~K while the corona is more than 10^6 K. It is
not possible to explain this temperature difference by thermodynamics alone. Magnetic reconnection
provides a mechanism for energy to be transported into the solar corona in the form of magnetic energy and
then converted into kinetic energy. A coronal loop such as the one in the above figure is the most visible
manifestations of this energy transport mechanism.

Magnetic reconnection is also important in the physics of the earth's magnetotail. The solar wind distends the
earth's dipole magnetic field so that the field extends behind the earth for many earth diameters. The picture
is the same as that shown for the coronal loop in the figure above with the surface of the sun replaced by the
earth's dipole magnetic field. Earthward flowing plasma streams with flow velocities up to 1000 km/s (close
to the local Alfvén speed) have been observed after reconnection events in the earth's magnetotail (Birn et al.
1981).

What is a magnetofluid?

A Magnetofluid is an electrically conducting fluid or dense plasma. Magnetic fields due to currents flowing
in these conducting fluids modify the flow of the fluid itself according to the Lorentz force. The resulting
dynamics are called magnetohydrodynamics (MHD). One important feature of MHD plasmas that are highly
conductive is that any magnetic field that is imbedded in a parcel of magnetofluid must remain attached to
that parcel no matter how convoluted the field topology may get. If the field were to attempt to move with
respect to the fluid, Faraday's law states that currents will flow in the fluid to maintain the original magnetic
field. Solar flares, the solar wind, the earth's magnetosphere, liquid metals and high density laboratory
plasmas are examples of magnetofluids.

What is a coronal loop?

The figure below shows a visible light picture of a coronal loop emanating from the surface of the sun.
Coronal loops have strong currents flowing through them and are confined by their own magnetic fields. The
sun and many planets have liquid cores that are filled with conducting fluid. The spin of the planets generates
the planetary or solar magnetic field through a mechanism called the magnetic dynamo effect. The magnetic
dynamo depends on a complex current and fluid flow structure inside the sun or planet. Coronal loops may be
the visible evidence of such current structures. There is growing evidence that reconnection processes control
the release of energy into the solar corona. The strong magnetic field energy carried in the coronal loops is
dissipated in the corona by magnetic reconnection.
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Click on the images above to see larger versions and a movie.

How does SSX form spheromaks?

SSX uses magnetized coaxial plasma guns to create spheromaks. The schematic above shows how the
formation process works. A puff of gas via the Kornack valuve is introduced into the annular gap between the
inner and outer coaxial cylindrical electrodes (a). High voltage capacitors charged to 5-10 kV are connected
to the electrodes and cause the gas to ionize and become a toroid of plasma. Current flowing in the gun and
through the plasma interacts with its own magnetic field to produce a J x B force which accelerates the
plasma towards the open end of the gun (b). The same acceleration mechanism is found in a typical rail gun.
A strong magnetic field, called the 'stuffing field', is produced by an external magnetic coil and is
concentrated in the center electrode with a slug of high permittivity metal. The plasma encounters this
magnetic field at the opening of the gun and resists the change in field according to Faraday's law. Because
plasma is an excellent conductor, currents flow in the toroid of plasma as the it distends the stuffing field (c).
If the magnetic pressure from the gun exceeds the magnetic tension of the stuffing field, the toroid breaks
away to form a spheromak. The field lines distend and then reconnect in back as the spheromak forms. The
Spheromak inherits toroidal field from the gun field and poloidal field from the stuffing field (d).

The process is analogous to blowing a soap bubble. The soap film tension represents the stuffing field
strength and the pressure of one's breath represents the magnetic pressure of the gun current. A soap bubble is
formed when the breath's pressure overcomes the surface tension of the soap. The amount of gun current
(breath) required to overcome the stuffing field (soap film) is called the formation threshold. An appendix in
the Magnetic Reconnection Studies on SSX is devoted to the detailed study of the formation threshold for
coaxial plasma guns.

After formation, the spheromak is not in equilibrium with the field, pressure and current profiles imposed by
the coaxial plasma gun. Reconnection allows the fields to rearrange themselves towards a minimum energy
state. The equilibrium of a spheromak is essentially the lowest energy configuration of the magnetic fields
with pressure forces on the plasma.

Why does SSX use spheromaks to study magneticreconnection?

Spheromaks more convenient to create and use as sources of magnetofluid and because they are somewhat
collisionless, the magnetic reconnection will show interesting details. Magnetic reconnection is generated by
merging two spheromaks, which are unlinked toroidal configurations of magnetofluids. Spheromaks have
large magnetic fields and low pressure effects, making them a good candidate for magnetic reconnection
studies because the reconnection must occur in a plasma that is essentially collisionless. Whereas resistive
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collisions are believed to be the mechanism for reconnection in collisional plasmas, scientists do not know
the mechanism for reconnection in collisionless plasmas. The low-density, collisionless nature of spheromaks
make them a good source of plasma for the study of the unknown mechanism of collisionless reconnection.
Because the spheromak is unlinked, the spheromaks can be created at the ends of the vacuum chamber and
then translated to the region in the center where the experiment takes place. This freedom allows the sources
of electromagnetic noise in the spheromak formation regions to be removed from the experiment. Tokamaks,
stellerators, and many other plasma confinement schemes are linked by the device and cannot be moved so
easily.
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FOR the past decade, most research in magnetic fusion
energy has centered on the doughnut-shaped tokamak
approach to generating fusion reactions. Tokamak work
continues in the United States and abroad, but
Department of Energy fusion energy scientists are also
revisiting the spheromak, an alternative concept for
attaining magnetic fusion.

Much of the renewed interest in spheromaks is
focused on a research effort at Lawrence Livermore
called the Sustained Spheromak Physics Experiment
(SSPX). The SSPX was dedicated on January 14, 1999,
in a ceremony attended by representatives from DOE
and collaborating scientists from the Sandia and Los
Alamos national laboratories. SSPX is a series of
experiments designed to better determine the
spheromak's potential to efficiently contain hot plasmas
of fusion fuel, in this case, the hydrogen isotope



10/20/12 5:51 PMSpheromak Fusion

Page 2 of 6https://www.llnl.gov/str/Hill.html

deuterium.
According to SSPX leader David Hill, the tokamak

concept is considered the leading contender to generate
sustained fusion reactions by heating plasmas to more
than 100 million degrees Celsius (much hotter than the
core of the sun) and confining them with magnetic
fields. However, the tokamak's magnetic fields are
generated by large, external magnetic coils surrounding
the doughnut-shaped reactor. These large coils would
increase the cost and complexity of generating
electricity.

Spheromaks, however, confine hot plasma in a
simple and compact magnetic field system that uses
only a small set of external stabilizing coils. The
necessary strong magnetic fields are generated inside
the plasma by what's known as a magnetic dynamo. In
this regime, the plasma-fast-moving, superhot ions and
electrons-produces its own confining magnetic fields.
The magnetic fields pass through the flowing plasma
and generate more plasma current, which in turn
reinforces the magnetic fields. 

The powerful internal currents and magnetic fields
become aligned so that they are nearly parallel to each
other. Together, they form what Hill describes as
something akin to a very hot smoke ring made of
electrical currents.

Simple Design, Complex Behavior
"The beauty of a spheromak is that the main

magnetic fields are generated by the plasma itself. It's a
physical state the plasma wants to make naturally," Hill
says. Indeed, the spheromak state is produced by the
same mechanisms responsible for the behavior of
galactic jets, solar prominences, and Earth's molten
magnetic core.

Many scientists believe the spheromak's simple
design and lower operating costs make it a potentially
better candidate than the tokamak for a power-
producing fusion reactor. "Tokamaks are big and
expensive," says Hill. "If one coil goes down, it's a big
repair job."

Although the physical spheromak design is simple,
its dynamo activity produces plasma behavior that is
extremely complex and more difficult to predict and
control than that found in tokamaks. Livermore
researchers are guided in understanding this plasma
behavior by accumulated theoretical expertise and by
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CORSICA, an advanced Livermore simulation code
developed over the past decade. (See the article
inS&TR, May 1998, entitled Corsica: Integrated
Simulations for Magnetic Fusion Energy.)

The SSPX is the latest of the experiments in
magnetic fusion energy research that date back to
Lawrence Livermore's founding in 1952. Over the
years, Lawrence Livermore scientists performed some
of the pioneering spheromak work, along with Los
Alamos National Laboratory and other DOE and
university research centers.

Enthusiasm for spheromaks waned in the early
1980s, however, when experiments at Los Alamos and
other facilities achieved lower temperatures than
experiments using tokamak designs. As a result, the
nation's magnetic fusion research community focused
on advancing the tokamak design, while spheromak
research continued in Japan and Great Britain.

Reanalysis Revived the Concept
Interest in reviving the spheromak concept was

triggered by a review of data from key Los Alamos
experiments conducted more than 10 years ago. A
thorough reanalysis led by Ken Fowler and Bick
Hooper, former associate director and the assistant



10/20/12 5:51 PMSpheromak Fusion

Page 4 of 6https://www.llnl.gov/str/Hill.html

associate director, respectively, for Magnetic Fusion
Energy at Livermore suggested that the plasma's energy
confinement was up to 10 times better than originally
calculated.

The analysis also showed that plasma confinement
improved as the temperature increased. The thinking,
says Hill, is that as temperatures increase in the
spheromak, electrical resistance in the plasma
decreases, so fusion reactions can occur more easily.

In light of the reanalysis, the scientific community
and DOE managers considered it worthwhile to pick up
where the Los Alamos experiments left off some 10
years earlier. Hill notes that the experiment is one of
several alternative concepts being supported by DOE's
Office of Fusion Energy Sciences, concurrent with its
funding of tokamak research. (The Lawrence Livermore
spheromak research is also supported by the Laboratory
Directed Research and Development program.) 

The overall goal of SSPX is to better understand
spheromak physics by studying how magnetic
fluctuations affect confinement. The experiments are
designed to reach plasma temperatures of about 4
million degrees Celsius, similar to what the Los Alamos
experiments obtained. Although this temperature is
some 25 times cooler than that necessary to achieve
fusion, it is sufficiently hot that energy is lost by
processes similar to those that would occur in a fusion
reactor. The experimental team will also attempt to keep
the dynamo maintained in a hot plasma for 2
milliseconds instead of the 0.5 milliseconds achieved at
Los Alamos.

The team is in the early phases of the project and is
performing activities such as learning how to form the
deuterium plasmas, achieving vacuum conditions,
removing plasma impurities, and debugging diagnostic
instruments.
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Measuring Hot, Moving Currents
The experiments involve injecting deuterium plasma

into a reactor's 1-meter-diameter by 0.5-meter-high
vacuum vessel. A 10-kilovolt, 0.5-megajoule startup
capacitor bank supplies a voltage across two electrodes
to form the deuterium plasma. A separate 5-kilovolt,
1.5-megajoule power system sustains the plasma for 2
milliseconds. During this brief moment, the plasma
balloons down into the vessel, forming a hot, moving
circular current of ions that creates magnetic fields,
which in turn induce more current within the plasma.

Improving the understanding of spheromak physics
requires accurate measurements of plasma density,
temperature, turbulence, and magnetic field
fluctuations. Because probes inserted into the plasma
would disrupt the experiments, the researchers must rely
on remote measurements taken through a slot located
around the spheromak's center.

One measurement instrument, called a reflectometer,
was designed by scientists at Lawrence Livermore and
the University of California at Davis. It yields profiles
of the magnetic field strength by injecting waves of
varying polarized light into the plasma. The reflected
waves carry information about the changing plasma
density and the magnetic fields. Another measurement
instrument injects a glass pellet across the plasma; a
laser views the pellet and determines the magnetic field
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from the reflected light.
Hill notes that although situated at Livermore, the

SSPX work benefits from contributions from colleagues
at Los Alamos, Sandia, General Atomics, California
Institute of Technology, University of California at
Berkeley and at Davis, University of Wisconsin,
University of Washington, and Swarthmore College. He
adds that SSPX also benefits from the wealth of
information about plasmas that has been gained from
the past decade of tokamak studies.

In light of the extensive collaborations with
researchers from other institutions, the experiment
control room is equipped with video cameras that
permit collaborators to view experiments remotely from
their computers. The video cameras are part of a system
developed by Livermore researchers to link magnetic
fusion experimental sites nationwide.

If the results from SSPX are sufficiently promising,
the research team will develop a larger, follow-up
experiment. This experiment would aim at achieving
much hotter, longer lasting plasmas.

Clearly, many experts are speculating that the method
nature chooses to confine plasmas in space may well be
the process scientists should mimic in designing a
fusion reactor to generate electricity on Earth. 
-Arnie Heller

Key Words: CORSICA, deuterium, dynamo, magnetic fusion energy, plasma, spheromak, Sustained
Spheromak Physics Experiment (SSPX), tokamak.

For further information contact David Hill (925) 423-0170 (hill7@llnl.gov).
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Skunk Works Cusp Fusion Rocket
Frank Dodd (Tony) Smith, Jr. - 2013 - viXra 1307.0047

Charles Chase of Lockheed Martin SkunkWorks made a presentation at a February 
2013 Google "Solve for X" event in which his slides stated: 

"... Nuclear Fusion ... Tritium + Deuterium ...[to]... Helium + Neutron + 17.6 MeV 
... Cheap, Safe, Compact 100 MW Fusion Power Plants ... 

New magnetic configuration ... High Beta ... Plasma Pressure / Magnetic Pressure ...". 

The upper left image is from the slides showing the SkunkWorks T4 experiment. 
The lower series of 3 images are adapted from Wikipedia on "Biconic cusp"
The upper right image shows T4 setup structure in tems of Biconic cusp 
with red tori loops setting the field into the cusp configuration 
and the orange torus directing the cusp to the direction perpendicular to its plane 
causing a rocket jet of particles (blue arrow) to be emitted in that direction. 



SkunkWorks' Charles Chase said that the size of a 100 MegaWatt Fusion Device 
would be about 2 x 2 x 4 meters as indicated in this image from his slides 

100 MegaWatts = 100 x 10^6 Joules / second = 10^8 Newton-meter / second 
Saturn V peak thrust was 34 x 10^6 Newtons. 

Note the similarity to the scale of an aircraft engine, 
and the fact that SkunkWorks has traditionally produced advanced aircraft / spacecraft. 

According to the Wikipedia entry "Bionic cusp":
Cusp Plasma Fusion "... devices were explored theoretically by Dr. Harold Grad 
at NYU's Courant Institute in the late 1950s and early 1960s. Because the fields were 
planar symmetric this plasma system was simple to model. ... [ as shown on the bottom 
right image on the first page there are ]... three classes of particles. 
The first class [thin red lines] moved back and forth far away from the null point ... 
reflected close to the poles of the [red - top and bottom] electromagnets and the plane 
cusp in the center. This reflection was due to the magnetic mirror effect. 
These are very stable particles, but their motion changes as they radiate energy ... 
The second particle [thin blue line] moved close to the null point in the center. 
Because particles passed through locations with no magnetic field, their motions could 
be straight, with an infinite gyroradius. This straight motion caused the particle to make 
a more erratic path through the fields. 
The third class of particles [magenta bands] was a transition between these types. ...". 

In their paper "Cusped Geometries" Berkowitz, Friedrichs, Goertzel, Grad, Killeen and 
Rubin of NYU (Proceedings of the Second United Nations International Conference on Peaceful Uses 
of Atomic Energy, Geneva, 1958, Vol 31, Paper 23, Session A-5, P/1538 (171-176)) said: 
"... The major advantage of the cusped configuration is its stability. 
The chief disadvantage ... is the large rate of loss of particles ...
the particle losses increase rapidly with temperature ... 
Particles can be lost from a system by ... nonadiabatic-dominated cusp losses ...
At thermonuclear temperatures the mean free path is essentially infinite compared to 
the dimensions of the apparatus. A particle trajectory consists of straight lines joined by 
cycloidal arcs ... particles ... aimed close enough to the cusp axis are lost ... 
One property of cusp losses is that ... high speed particles are lost more quickly ...". 

The loss at cusp of high-speed particles 
is not good for using Cusp Fusion for Fusion Power Plants 

(Pd/D Cold Fusion or Spheromak Plasma Fusion would be better for that)
but 

is good for making a Cusp Fusion Rocket (a likely project for SkunkWorks). 



McKay Correspondence between 
Physical World and Mental World

Frank Dodd (Tony) Smith, Jr. - around Halloween 2010

Saul-Paul Sirag, in an Appendix to Jeffrey Mishlove’s book “Roots of 
Consciousness” (Council Oak Books 1993), describes 
the relationship between the Physical World and the Mental World 
in terms of 
the correspondence between McKay Subgroups of SU(2) and Lie Algebras 
using 
the complex 133-dimensional exceptional Lie algebra E7 as fundamental. 
This paper is an attempt to follow Saul-Paul Sirag’s approach except for one 
difference: using real 248-dimensional exceptional Lie algebra E8 as fundamental. 
The basic idea is set out by Saul-Paul Sirag in the Appendix:
 “...[ this quote is modified by using E8 terminology ]...
There is a Universal Body [ 120-dim ID group with 8-dim catastrophe perturbation 
space ]... 
There is a Universal Mind [ Lie algebra E8 generated by reflections in R8 ]... 
The intersection of the two 
...[ 8-dim R8 as ID Catastrophe Control Pertubation Space 
and 
8-dim R8 as E8 reflection space and ]... 
is Universal Consciousness 
... 
There is a Universal Geometric Entity ...[ UGE ]... which is the direct product of ... 
the Universal Body ... and ... the Universal Mind 
...
Notice that from the point of view of ...[ UGE ]... the system is monistic, 
but from the point of view of the constituent algebras ...[ ID and E8 ]... the system 
is dualistic. ...”.  

Table of Contents: 
E8 Lie Algebra Balance Numbers and Weyl Group
Icosahedral Double Group Catastrophe Control Space 
R8 Universal Consciousness and World Line Strings
ID Universal Body and Standard Model unified with Gravity
E8 Universal Mind and Clifford Algebra
Universal Geometric Entity
Appendices: ID Character Table and E8 Representations - P-adic Physics



E8 Lie Algebra Balance Numbers and Weyl Group

John McKay said on usenet sci.math in 1993: 
"... For each finite subgroup of SU2, we get an affine Dynkin diagram ...
                     3
                     |
E[8]       1-2-3-4-5-6-4-2
...
The [ McKay ] correspondence is ... 
E[8] ...[ corresponds to ] 2.Alt[5] = SL(2,5) binary icosahedral [ ID group ]
...
There are [ 8+1 = 9 balance numbers for E8 ]... 
The sum of the numbers [ 1+2+3+4+5+6+4+2+3 = 30 is ] h = Coxeter number. 
The sum of the squares is the order of  ...[ 120-element ID for E8 ]...
The numbers are the degrees of irreducible representations of G. 
They are first Chern numbers (singularities).
They are the periods of products of pairs 
of Fischer involutions mod centre ... E[8] ...[ for ]... Monster 
...
for the E8 - icosahedral ... case, the singularity is x^2+y^3+z^5=0 ...”. 

In a 1993 email John McKay said:
"... The connection with the monster is not understood at all, 
however it has as consequence that each node on the extended 
diagrams is attached to a modular function ...". ]

Saul-Paul Sirag, in the Appendix, 
noted that the numer of mirrors in E8 reflection space is 8 h / 2 = 120. 
He also noted that the product of the E8 balance numbers is 128 x 27 x 5  
which when multiplied by 8! = 8x7x6x5x4x3x2x1 gives 
the order 696,729,600 of the Weyl reflection group of E8 in R8 Euclidean 8-
dimensional space. 

Saul-Paul Sirag, in the Appendix, used a correspondence between E7 balance 
numbers and  degrees of catastrophe terms that is not a general correspondence and 
in particular breaks down for E8, as Peter Slodowy said in a 1993 email message to 
John McKay. 
Since that is not a valid correspondence in general and not valid for E8 in 
particular, that correspondence will not be discussed further in this paper. 



Icosahedral Double Group Catastrophe Control Space 

Robert Gilmore, in his book “Catastrophe Theory” (Dover 1981) said: 
"...[ The Icosahedral Double Group Catastrophe ]... E8 ...[ has ]...  
Catastrophe Germ ... X^3 + Y^5  
...[ with ]... Perturbation ... 
a1 Y + a2 Y^2  + a3 Y^3 + a4 X + a5 X Y + a6 X Y^2 + a7 X Y^3 
...

...



...
for E8 ...[ with ]... control parameter space R7 ...[ basis {a1,a2,a3,a4,a5,a6,a7} ]... 
the maximum number ... of isolated critical points ..[ is ]... 8 ...”. 

In the Appendix, Saul-Paul Sirag did not “exclude the constant term” as Robert 
Gilmore did, so, if we follow Saul-Paul Sirag’s approach and effectively add a 
control parameter a0, we see that the ID E8 Catastrophe Control Parameter Space 
is R8 with basis {a0,a1,a2,a3,a4,a5,a6,a7}
and 
the Catastrophe Control Parameter Polynomials of ID are invariant under the Weyl 
Group of the E8 Lie Algebra Root Vector Reflections.  

Since the E8 Weyl Group generates the E8 Lie Algebra from the Root Vector 
Reflections in R8, 
and 
also generates the Catastrophe Control Parameter Polynomials of ID 

it is clear that R8 Reflections are the common ground from which 
the ID Universal Body and the E8 Universal Mind both emerge, 
so 
it is natural that 
the R8 Reflection Space be identified as the Universal Consciousness. 



R8 Universal Consciousness and World Line Strings

R8 Reflection Space of Universal Consciousness combines 
Root Vector Reflections of the E8 Universal Mind 
with
Weyl Group Catastrophe Control Polynomials of the ID Univeral Body. 

A way to see this interaction in greater detail is to expand R8 to 10 dimensions 
and then formulate a Bohmian Quantum Potential in terms of a 
26-dimensional Bosonic String Theory that gives a superposition/separation 
( see http://tony5m17h.net/Rzeta.html#supsepBSgrav )
gravity-type potential needed for Penrose/Hameroff Quantum Consciousness. 

In terms of the E8 sector, the expansion from 8 to 10 dimensions 
starts with 8-dim as sum of 4-dim Minkowski plus 4-dim CP2 Internal Symmetry 
and then expands the 4-dim Minkowski to 6-dim Conformal Spin(2,4) spacetime
resulting in 6+4 = 10 dimensions.

In terms of the Icosahedral Double sector, the expansion from 8 to 10 dimensions 
starts with Catastrophe Control Parameter space ( basis {a0,a1,a2,a3,a4,a5,a6,a7} ) 
and 
adds two basis elements {X,Y} of ID Catastrophe Germ space whose polynomials 
are invariant under the Icosahedral Double Group ID 
resulting in 8+2 = 10 dimensions. 

The strings in this version of Bosonic String Theory correspond to Possible World-
Lines in the Many-Worlds and there is no naive 1-1 supersymmetry.  
( see http://tony5m17h.net/E6StringBraneStdModelAR.pdf )



ID Universal Body and Standard Model unified with Gravity

We can construct a realistic physics model, 
including the Standard Model unified with Gravity, 
from the 600cell with 120 vertices, 
which 120 vertices correspond to the 120 elements of ID.  

( see http://tony5m17h.net/TetraJJDECF.pdf )



E8 Universal Mind and Clifford Algebra

E8 is part of the Cl(16) Clifford algebra (bivector plus halfspinor). 
Clifford algebras describe quantum computers 
which in turn describe consciousness.
Any Clifford algebra no matter how large 
can be described in terms of Cl(16) factors 
due to Cl(8) periodicity of real Clifford algebras. 

For Quantum Consciousness details see  
http://tony5m17h.net/AfricaCl8x8E8.pdf 
http://tony5m17h.net/E8CCTS12a.pdf 
http://www.valdostamuseum.org/hamsmith/QuanCon.html 
http://tony5m17h.net/QuantumMind2003.html 

Here is a rough outline of Clifford Algebra Quantum Consciousness:

The human brain contains about 10^18 tubulins in cylindrical microtubules.
Each tubulin contains a Dimer that can be in one of two binary states.

in the illustration (from a Rhett Savage web page), 
the red dimer has its electron in the down state
and the blue dimer has its electron in the up state.
Eac tubulin is about 8 x 4 x 4 nanometers in size
and contains about 450 molecules (amino acids) each with about 20 atoms.



If about 10% of the brain is involved in a given conscious thought,
then, since 2^56 = 7.2 x 10^16,  
it involves about 10% of 10^18 or about 2^56 = 2^(8x7)  tubulins, 
so the mathematics of that thought is described by the Clifford algebra Cl(56)
which is (by 8-periodicity) Cl(56) = Cl(8x7) =
= Cl(8) x ...(7 times tensor product)... x Cl(8) =
= 7 states of the basic Clifford algebra Cl(8)

That may account for "The Magical Number Seven, Plus or Minus Two:
                               Some Limits on our Capacity for Processing Information"
by George Miller available on the web at http://psychclassics.yorku.ca/Miller/
where he refers to a 

“... basic process that limits our unidimensional judgements to about seven 
categories ...”. 

He distinguishes “the span of absolute judgment” with limit of about seven 
from “the span of immediate memory” as to which Wikipedia says 
the limit “... is probably around three or four”. 

Since 2^(8x4) = 2^32 = 4.3 x 10^9 and 2^(8x3) = 2^24 = 1.7 x 10^7
it may be that the span of immediate memory corresponds to 
the square root of the number  of tubulins sqrt(10^18) = 10^9 
because
if the tubulins required for a full judgment thought process 
were to be represented as an area

then the tubulins required for immediate memory (lasting only a short time and 
allowing most (almost all) brain capacity to be used for other things) might be 
represented by a line (square root of the area) 

As to how the thought formation process works, my model (which is of the 
Penrose-Hameroff type) indicates that all 2^56 of the tubulins are coherently in 
phase together, forming a coherent quantum state containing all possible thought 
outcomes (i.e., all Bohm possibilities or all possible Worlds of the Many-Worlds). 

http://psychclassics.yorku.ca/Miller/
http://psychclassics.yorku.ca/Miller/


After a time the coherent state dechoheres into a single outcome state
that is the thought that is the result of the process (Penrose calls that Orch OR, 
or "Orchestrated Objective Reduction of Quantum Coherence".)

Penrose proposes that Orch OR is caused by Quantum Gravity, occurrring 
after expiration of the time allowed for that many tubulin states to be held 
in a coherent superposition.

The time at which decoherence takes place and a thought is formed 
can be calculated using quantum gravity ideas,
and
the calculation results are consistent with the data of the human brain.  
For details see http://tony5m17h.net/QuanCon.html  

The formation of a human thought by 2^56 tubulins 
is similar to the formation of our Universe beginning with an initial single 
Quantum Fluctuation Big Bang corresponding to 
the Clifford Algebra Cl(0) with 2^0 = 1 element, 
then non-unitary Octonionic inflation proceeding to 

Cl(1) with 2^1 = 2 elements 
Cl(2) with 2^2 = 4 elements 
Cl(4) with 2^4 = 16 elements 
Cl(8) with 2^8 = 256 elements

Cl(16) = Cl(8) x Cl(8) with 2^16 = 65,536 elements 
Cl(32) = Cl(8) x ...(4 times tensor product)... x Cl(8) with 2^32 = 4.3 x 10^9 
Cl(64) = Cl(8) x ...(8 times tensor product)... x Cl(8) with 2^64 = 1.8 x 10^19

at which level octonion self-reflexivity of Cl(64) = Cl(8x8) causes decoherence 
and the beginning of M4xCP2 Kaluza-Klein quaternionic unitary expansion 
and the end of inflation as described by Paula Zizzi 
( see http://en.wikipedia.org/wiki/Paola_Zizzi 
 and http://www.valdostamuseum.org/hamsmith/cosm.html#instexp ). 

The model is consistent with the Big Bang and Inflation
being a Thought in the Mind of God



Paula Zizzi wrote a paper "Poetry of a Logical Truth" in which she said
"... We believe that the sense of the “Self” in human minds arises when
a quantum mental state undergoes a mirror measurement.
...
“mirror measurement” would correspond to a “mirroring” of the “Self",
and some anomaly in that process might be responsible for a mental disease like 
the “borderline”.
...
The communication channel between a mind in a classical state and another mind 
in a quantum state, corresponding to a (external) quantum measurement,
in the framework of standard quantum logic, can be viewed as the old kind of 
therapy.
... A new kind of therapy might require the therapist to reconstruct the 
paraconsistent logic of the patient from the data ...”. 

Her approach seems to be a promising way to use quantum consciousness
for therapy for some hard-to-treat psychiatric disorders.



Universal Geometric Entity

The Universal Geometric Entity ( UGE )is the direct product of 

the Universal Body ( modelled from 120-dimensional ID ) 

and 

the Universal Mind  ( modelled from 248-dimensional E8 
which in turn is constructed from 256x256-dimensional Cl(16) ). 



Appendices: ID Character Table and E8 Representations

David Ford and John McKay wrote in the book "The Geometric Vein" 
(Springer-Verlag 1981):
 "... The columns of the character tables of ... the binary icosahedral group ...[ ID 
Icosahedral Double Group]... of order 120 
are 
the (suitably normalized) eigenvectors of the Cartan matrices of type ... E8 ... 

[ Let gr = (1/2) ( - 1 - sqrt(5) ) and GR = (1/2) ( - 1 + sqrt(5) ) and note that gr + GR = -1 ] 
... 
 1   1      1    1    1    1    1    1    1     
 2  -2      0   -1    1   GR   gr  -gr  -GR     
 2  -2      0   -1    1   gr   GR  -GR  -gr     
 3   3     -1    0    0  -gr  -GR  -GR  -gr     
 3   3     -1    0    0  -GR  -gr  -gr  -GR     
 4   4      0    1    1   -1   -1   -1   -1    
 4  -4      0    1   -1   -1   -1    1    1    
 5   5      1   -1   -1    0    0    0    0    
 6  -6      0    0    0    1    1   -1   -1    

...". 

The E8 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

 
                                       147250    
                                         |    
248 - 30380 - 2450240 - 146325270 - 6899079264 - 6696000 - 3875

E8 has 8 balance numbers which are 1,2,3,4,5,6,4,2,3
Their product is 128 x 27 x 5 which multiplied by 8x7x6x5x4x3x2 gives 
the order 696,729,600 of the Weyl reflection group of E8    

A Cartan matrix for E8 is 



 
      2    0   -1    0    0    0    0    0
      0    2    0   -1    0    0    0    0
     -1    0    2   -1    0    0    0    0
      0   -1   -1    2   -1    0    0    0
      0    0    0   -1    2   -1    0    0
      0    0    0    0   -1    2   -1    0 
      0    0    0    0    0   -1    2   -1 
      0    0    0    0    0    0   -1    2 

 
Note that E8 can be constructed from the representations of E6 and D8. 
 
The grade-1 vector representation of D8 is 120-dimensional. 
The half-spinor representation of D8 is 128-dimensional. 
 
The adjoint representation of E8 is 120 + 128 = 248-dimensional. 
 
D8 and E6 both have trivial 1-dimensional scalar representations. 
 
E6 has 27-dimensional and 78-dimensional representations. 
 
The construction of E8 Dynkin representations  

                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875

 is as follows: 

First, construct the exterior/wedge products of the E8 adjoint 248: 

The grade-1 part has dimension 248. 

The grade-2 part has dimension 248/\248 = 30,628.  

The grade-3 part has dimension 248/\248/\248 = 2,511,496. 

The grade-4 part has dimension 248/\248/\248/\248 = 153,829,130. 

The grade-5 part has dimension 248/\248/\248/\248/\248 = 7,506,861,544. 



 
Now: 
 
Keep the grade-1 part of dimension 248.
 
Subtract off 248 
from 248/\248 = 30,628 to get 30,380. 
 
Subtract off 2 x 248/\248 = 2 x 30,628 
from 248/\248/\248 = 2,511,496 to get 2,450,240. 
 
Subtract off 2 x 2,511,496 and 2,450,240 and 30,628 
from 248/\248/\248/\248 = 153,829,130 to get 146,325,270. 
 
Subtract off 2 x 153,829,130 and 2 x 146,325,270 
and 2 x 2,511,496 and 2,450,240 and 248 
from 248/\248/\248/\248/\248 = 7,506,861,544 to get 6,899,079,264. 
 
These are 5 of the 8 fundamental representations of E8. 
 
They, like the D(N) and A(N) series constructions, 
are all in the same exterior algebra (of /\248), 
and so can be represented as the vertices of a pentagon. 
 
 



What about the 6th and 7th fundamental representations of E8? 
 
Consider the 27-dimensional E6 representation space. 
Add 32 copies of the 128-dimensional D8 half-spinor space, 
and subtract off 
one copy of the 248-dimensional E8 representation space 
to get 
a 27 + 32 x 128 - 248 = 3,875-dimensional representation space.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 3,875-dimensional space. 
 
The grade-1 part has dimension 3,875. 
The grade-2 part has dimension 3,875/\3,875 = 7,505,875.  
 
Now: 
 
Keep the grade-1 part of dimension 3,875.
 
Subtract off 5 x 147,250 and 2 x 30,628 
and 3 x 3,875 and 3 x 248 
from 3,875/\3,875 = 7,505,875 to get 6,696,000. 
 
They are the 6th and 7th fundamental representations of E8. 
Since they are not in the same /\248 exterior algebra as 
the 5 pentagon-vertex fundamental representations of E8, 
they should not be vertices in the same plane as the pentagon. 
However, since they are in the same /\3,875 exterior algebra, 
they should be collinear, one above and one below the pentagon, 
thus forming a pentagonal bipyramid. 
 
 



What about the 8th fundamental representations of E8? 
 
Consider 2 x 24x24 - 1 = 2 x 576 - 1 = 1,151 copies of 
the 128-dimensional D8 half-spinor space, 
and subtract off 
one copy of the 78-dimensional E6 representation space 
to get a representation space of dimension 
1,151 x 128 - 78 = 147,328 - 78 = 147,250.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 147,250-dimensional space. 
The grade-1 part has dimension 147,250. 
 
It is the 8th fundamental representation of E8. 
Since it is not in the same /\248 exterior algebra as 
the 5 pentagon-vertex fundamental representations of E8, 
it should not be a vertex in the same plane as the pentagon. 
Also, since it is not in the same /\3,875 exterior algebra as 
the two bipyramid-peak-vertex fundamental representations of E8, 
it should not be a vertex on the same line as 
the pentagonal bipyramid axis. 
It should represent a vertex creating a triangle 
whose base is one of the sides of the pentagon 
and whose top is near one of the bipyramid-peak-vertices, 
to which it is connected by a line.  
To produce a symmetric figure, 
the vertex must be reproduced in 5 copies, one over 
each of the 5 sides of the pentagon.  
Then, for the entire figure to be symmetric, 
it must form an icosahedron. 
The binary icosahedral group {2,3,5} is of order 120.  
 
 



Another way to look at it is:  
 
The graded sequence 
248   
248/\248   
248/\248/\248  
248/\248/\248/\248  
248/\248/\248/\248/\248  
has symmetry Cy(5) of order 5 for cyclic permutations, 
but since 248/\248/\248/\248/\248 is fixed 
by its relation to 3,875/\3,875/\3,875, 
do not use Hodge duality on the 248 graded sequence. 
 
The graded sequence 
3,875   
3,875/\3,875   
3,875/\3,875/\3,875   
has symmetry Cy(3) of order 3 for cyclic permutations, 
but since 3,875/\3,875/\3,875 is fixed by 
its relation to 248/\248/\248/\248/\248, 
do not use Hodge duality on the 3,875 graded sequence. 
 
The graded sequence 
147,250   
147,250/\147,250   
has symmetry Cy(2) of order 2 for cyclic permutations, 
but since 147,250/\147,250 is fixed by 
its relation to 248/\248/\248/\248/\248, 
do not use Hodge duality on the 147,250 graded sequence. 
 
The +/- signs for the D5 half-spinors inherited 
from E6 through E7  
have symmetry of order 2. 
 



Since the dimension of E8 is 248 = 120 +128, 
the sum of the 120-dimensional adjoint representation of D8 
plus  
ONE of the 128-dimensional half-spinor representations of D8, 
there is a choice to be made as to 
which of the two half-spinor representations of D8 are used. 
As they are mirror images of each other, 
that choice has a symmetry of order 2.
 
Therefore:  
the total symmetry group is of order 5x3x2x2x2 = 120, 
the symmetry of the binary icosahedral group {2,3,5}, 
with 3 symmetries Cy(5), Cy(3), Cy(2).   
 
 
 
It corresponds, by the McKay correspondence, to the E8 Lie Algebra. 
 
 
 
 



What are the relations between 6,899,079,264 
and 248/\248/\248/\248/\248, 3,875/\3,875/\3,875, 
and 147,250/\147,250 ? 
 
 
6,899,079,264 = 248/\248/\248/\248/\248 - 
                         - 2 x 248/\248/\248/\248 -
         - 2 x (248/\248/\248/\248 - 2 x 248/\248/\248 - 
                 - (248/\248/\248 - 2 x 248/\248) - 248/\248 ) -
         - 2 x 248/\248/\248     
         -  (248/\248/\248 - 2 x 248/\248) - 248 = 
 
              =      248/\248/\248/\248/\248 - 
               - 4 x      248/\248/\248/\248 -
               + 3 x           248/\248/\248 - 
               -                         248 = 
 
              =      7,506,861,544 - 
               - 4 x   153,829,130 +
               + 3 x     2,511,496 - 
               -               248 = 
 
              =      7,506,861,544 - 
               -       615,316,520 +
               +         7,534,488 - 
               -               248 = 6,899,079,264
 
 



6,899,079,264 = 3,875/\3,875/\3,875 - 18 x 248/\248/\248/\248 - 
                                    - 3 x 3,875/\3,875 +  
                                    + 3 x 147,250 - 
                                    - 20 x 248 - 
                                    - 6 x 27 - 3 x 8 = 
              = 9,690,084,625 - 18 x 153,829,130 - 
                              - 3 x 7,505,875 +  
                              + 441,750 - 
                              - 4,960 - 
                              - 162 - 24 = 
              = 9,690,084,625 - 2,768,924,340 - 
                              - 22,517,625 +  
                              + 441,750 - 
                              - 4,960 - 
                              - 162 - 24 = 6,899,079,264
 
 
 
 
6,899,079,264 = 147,250/\147,250 - 25 x 248/\248/\248/\248 -
                                 - 38 x 248/\248/\248 -
                                 - 31 x 248/\248 -
                                 - 55 x 248 - 128 -27 = 
               =  10,841,207,625 - 25 x 153,829,130 -
                                 - 38 x 2,511,496 -
                                 - 31 x 30,628 -
                                 - 55 x 248 - 128 - 27 = 
               =  10,841,207,625 - 3,845,728,250 -
                                 - 95,436,848 -
                                 - 949,468 -
                                 - 13,640 -
                                 - 155 = 6,899,079,264
 
 
In the relations, the 8 dimensional representation of D4 was also used.  
 



J. F. Adams has written a paper entitled The Fundamental Representations of E8
published in Contemporary Mathematics, Volume 37, 1985, 1-10,
and reprinted in The Selected Works of J. Frank Adams, Volume 2,
edited by J. P. May and C. B. Thomas, Cambridge 1992, pp. 254-263. 

The 8 fundamental E8 representations are 

                                       147250    
                                         |    
248 - 30380 - 2450240 - 146325270 - 6899079264 - 6696000 - 3875

In his paper, Adams denotes the three at the ends as follows:  

248 is denoted by alpha, which I will write here as   a 

3875 is denoted by beta, which I will write here as   b

147250 is denoted by gamma, which I will write here as c. 

Adams denotes the kth exterior power by lambda^k 
which I will write here as /\k 
and he denotes the kth symmetric power by sigma^k 
which I will write here as Sk .
Also, here I write (x) for tensor product. 

J. F. Adams says:

"... we can allow ourselves to construct new representations
from old by taking exterior powers, as well as tensor products
and Z-linear combinations ...

... seven of the eight generators for the polynomial ring R(E8) 
may be taken as 

a, /\2 a , /\3 a , /\4 a , b , /\2 b , c . 

The eighth may be taken either as  /\5 a , or as  /\3 b , or as /\2 c . 

The corresponding argument for Dn would say that one should begin 
by understanding three representations of Dn = Spin(2n) , 



namely the usual representation on R^2n and the two half-spinor 
representations delta+ , delta- . 
This we believe, so perhaps we can accept the analogue for E8 . 

... 

we must get back to business and construct b and c . 

...

To give explicit formulae we must agree on a coordinate system. 
The group E8 contains a subgroup of type A8 . 
...
As a representation of A8 , the Lie lagebra L(E8) splits to give 

L(E8) = L(A8) + /\3 + /\3* . 

Let e1, e2, ... , e9 be the standard basis in the vector 
space V = C9 on which A8 acts 
... 
We now introduce the element 

v_ik = SUM(j) ( ei* ej* ek* (x) ej ek* + ej ek* (x) ei* ej* ek* )

in the symmetric square S2(a) in a (x) a , where  a = L(E8) . 
...
THEOREM 4. 
(a) The representation S2(a) of E8 contains a unique copy of b . 
(b) This copy of  b  contains the elements  v_ik . 
(c) For i =/= k the elements v_ik are eigenvectors corresponding 
to extreme weight of 8 .
(d) In particular (with our choice of details) v_gl is an
eigenvector corresponding to the highest weight of b . 
...
Theorem 4 allows us to realize  b  as the E8-submodule of S2(a) 
generated by v_91 (or any other v_ik with i =/= k . )
...
 In fact, S2(a) contains a trivial summand ... and also an 
irreducible summand of highest weight ... 
It turns out that the remaining summand has dimension 3,875, 



which is precisely the dimension of  b  . 

We now introduce the element 

w_k = SUM(i) ei ek* (x) v_ik 
  
= SUM(i,j) ei ek* (x) (ei* ej* ek* (x) ej ek* + ej ek* (x) ei* ej* ek*)

in  a (x) b  in   a (x) S2(a)  in  a (x) a (x) a . 

...

THEOREM 5. 
(a) The representation  a (x) b  of E8 contains a unique copy of  c .
(b) This copy of  c  contains the elements w_k . 
(c) The elements w_k are eigenvectors corresponding to the extreme 
weights of  c . 
(d) In particular (with our choice of details) w_1 is an eigenvector
corresponding to the highest weight of  c . 
...
we may realize  c  as the E8-submodule of  a (x) b  generated  
by w_1 (or any other w_k). 
...
In fact,  a (x) b  contains an irreducible summand of highest weight 
... and the remaining summand has too small a dimension to contain 
two copies of  c .   ...". 

Adams then gives proofs of the theorems, 
involving such things as looking at the Lie algebra L(E8) as 
a representation of D8 as which it splits to give 
L(E8) = L(D8) + delta- 
where delta- is a half-spinor representation of D8. 

One of the things that I think that I get out of Adams's paper is 
that it seems to me that in order to get 3875 and 147250 
you have to look not only at the 248 representation of E8 but 
also at representations of some subgroups of E8 
such as D8 etc. 



Here are some excerpts from 4 slides of a talk by David Vogan (which has 
some simplifications/omissions of technicalities) 
and from part of a wwwliegroupsorg web page





Here is some material from www.aimath.org/E8/ 

“... The size of the answer

The result of the E8 calculation is a matrix, or grid, with 453,060 rows and 
columns. 
There are 205,263,363,600 entries in the matrix, each of which is a polynomial. 
The largest entry in the matrix is:

152 q22 + 3,472 q21 + 38,791 q20 + 293,021 q19 + 1,370,892 q18 + 4,067,059 q17 
+ 7,964,012 q16 + 11,159,003 q15 + 11,808,808 q14 + 9,859,915 q13 + 6,778,956 q12 
+ 3,964,369 q11 + 2,015,441 q10 + 906,567 q9 + 363,611 q8 + 129,820 q7 
+ 41,239 q6 + 11,426 q5 + 2,677 q4 + 492 q3 + 61 q2 + 3 q

If each entry was written in a one inch square, 
then the entire matrix would measure more than 7 miles on each side.
... The computation was completed on January 8, 2007. 
Ultimately the computation took 77 hours of computer time, 
and 60 gigabytes to store the answer in a highly compressed form.



... By way of comparison, a human genome can be stored in less than one 
gigabyte. For a more down to earth comparison, 
60 gigabytes is enough to store 45 days of continuous music in MP3-format. ...

... Some other facts about the answer
Size of the matrix: 453,060
Number of distinct polynomials: 1,181,642,979
Number of coefficients in distinct polynomials: 13,721,641,221
Maximal coefficient: 11,808,808
Polynomial with the maximal coefficient: 152q22 + 3,472q21 + 38,791q20 + 
293,021q19 + 1,370,892q18 + 4,067,059q17 + 7,964,012q16 + 11,159,003q15 + 
11,808,808q14 + 9,859,915q13 + 6,778,956q12 + 3,964,369q11 + 2,015,441q10 + 
906,567q9 + 363,611q8 + 129,820q7 + 41,239q6 + 11,426q5 + 2,677q4 + 492q3 + 
61q2 + 3q 
Value of this polynomial at q=1: 60,779,787
Polynomial with the largest value at 1 which we've found so far: 1,583q22 + 
18,668q21 + 127,878q20 + 604,872q19 + 2,040,844q18 + 4,880,797q17 + 
8,470,080q16 + 11,143,777q15 + 11,467,297q14 + 9,503,114q13 + 6,554,446q12 + 
3,862,269q11 + 1,979,443q10 + 896,537q9 + 361,489q8 + 129,510q7 + 41,211q6 + 
11,425q5 + 2,677q4 + 492q3 + 61q2 + 3q 
Value of this polynomial at q=1: 62,098,473
... 

...”. 



P-adic Physics
P-adic Physics is useful in understanding the String Theory of R8 Universal 
Consciousness with interpretation of Strings as World-Lines of Many-Worlds. 

At our scale, an elementary particles such as a lepton or quark is seen as a Vortex 
Cloud of virtual sea particle-antiparticle pairs whose objective form is that of a  
Kerr-Newman Black Hole whose identity is determined by a single Planck-scale 
Valence Particle whose past and future history path describes a World-Line. 

As a 1-dim String World Line is perturbed (or vibrates) in the natural 26-
dimensional space of Bosonic String Theory, it sweeps out a 2-dim String World 
Sheet, but the Line/Sheet structure breaks down at the Planck scale, at which scale 
P-adic structures emerge.

Lee Brekke and Peter G. O. Freund in Physics Reports 233 (1993) 1 - 66 say: 
“... The boundary of the ordinary open string world sheet is the real line. 
Along with the usual open string, one can consider p-adic open strings whose 
world sheet has as boundary the p-adic line instead (the points on this boundary are 
labelled by p-adic numbers rather than real numbers). 
The world sheet itself is then no longer a continous manifold but becomes a 
discrete homogeneous Bethe lattice, or Bruhat-Tits tree of incidence number p + 1. 
The p-adic strings thus correspond to specific discretizations of the world sheet. 
Studying all these discretizations (one for each prime p) together, as suggested by 
number theory, sheds new light on the ordinary string ...[ and ]...a new type of 
string, the adelic string. ...”. 

B. Dragovich, A. Yu. Krennikov, S. V. Kozyrev, and I. V. Vololvich 
in 0904.4205 [math-ph] say: 
“... Suppose we have a physical ... system and we make measurements. 
To describe results of the measurements, we can always use rationals. 
To do mathematical analysis, one needs a completion of the field Q of the rational 
numbers. ... there are only two kinds of completions of the rationals ... 
real R or p-adic Qp number fields, where p is any prime number with 
corresponding p-adic norm |x|p, which is non-Archimedean. ...
One can argue that at the very small (Planck) scale the geometry of the
spacetime should be non-Archimedean. ... 
Then rational, real or p-adic numbers should appear through a mechanism of 
number field symmetry breaking, similar to the Higgs mechanism. ...”. 



Goran S. Djordjevic, Branko Dragovich, and Ljubisa Nesic in hep-th/0105030 say: 
“... the field of real numbers R and the fields of p-adic numbers Qp exhaust all 
number fields which may be obtained by completion of ... the field of rational 
numbers Q, and which contain Q as a dense subfield. ...
Real and p-adic numbers are unified in the form of adeles. An adele x is an infinite
sequence x = (xoo, x2, · · · , xp, · · ·), where xoo is in R and xp are in Qp with the 
restriction that for all but a finite set S of primes p one has xp in Zp, where Zp = {a 
∈ Qp : |a|p ≤ 1} is the ring of p-adic integers.
Componentwise addition and multiplication are natural operations on the ring of 
adeles A, which can be regarded as
A = UNION_S A(S) , A(S) = R x PRODUCT_pinS Qp x PRODUCT_pnotinS Zp 
...
As adeles contain real and p-adic numbers, and consequently archimedean and
nonarchimedean geometries, it has been natural to formulate adelic quantum 
mechanics, which provides a suitable framework for a systematic investigation of 
the above question. Uncertainty in space measurements
dx dy >= Lo^2 = hbar G / c^3 = 10^(-66) cm^2
which comes from ordinary quantum gravity considerations based on real numbers, 
restricts application of R and gives rise for employment of Qp at the Planck scale. 
It is also reasonable to expect that fundamental physical laws are invariant under 
interchange of R and Qp
...
one can introduce adelic path integral as an infinite product of ordinary and p-adic 
path integrals for all primes p. Intuitively, we regard adelic Feynman’s functional 
integrals as path integrals on adelic spaces. ...
the formalism of ordinary and p-adic path integrals can be regarded as the same at 
different levels of evaluation, and the obtained results have the same form. 
In fact, this property of number field invariance has to be natural for
general mathematical methods in physics and fundamental physical laws. 
In the present case it is mainly a consequence of the form invariance of the Gauss 
integral under interchange of R and Qp ...".

So, at the Planck scale,
 p-adic tree structures describe the branching of the Worlds of the Many-
Worlds and the non-loop terms of the Feynman Sum-Over-Histories Path 
Integral and p-adic non-zero genus structures describe Path Integral loops. 



Chekhov, Mironov, and Zabrodin in Comm. Math. Phys. 125 (1989) 675-711 
http://projecteuclid.org/DPubS/Repository/1.0/Disseminate?
view=body&id=pdf_1&handle=euclid.cmp/1104179635
discuss P-adic geometry and Trees in the context of String Theory. 
They say "... we propose a multiloop generalization ... 
We consider the Bruhat-Tits tree which is an infinite homogeneous graph 
without cycles, each vertex being connected with exactly p + 1 neighbours 
by edges of unit length, as p-adic zero genus Riemann surface. ... 
To produce p-adic Riemann surfaces of higher genera we should factorize the tree 
by some discrete (Schottky) groups. The surface obtained is the graph with cycles 
(their number is equal to the genus of the surface), the properties of this graph can 
be described by means of the ... reduced graph, which is the finite subgraph 
containing only the cycles with crosspieces between them. ...

2.2. Riemann Surface Over Qp and Bruhat-Tits Tree
... describe the construction of the Riemann surfaces [ RS ] over Qp field.
To obtain the extended zero genus QpRS one has to factorize PGL(2,Qp) 
by its maximal compact subgroup,  that is PGL(2,Zp), being determined as 2 x 2 
matrices with p-adic integer entries and invertible determinant in Zp. It is this 
homogeneous space that is called the Bruhat-Tits tree T.  It is ... the connected 
infinite graph with no loops each vertex of T being connected with p + 1 neighbour 
vertices by edges. Obviously, any two vertices zl , z2 in the tree are connected by 
exactly one path z1 -> z2. We define the distance d(z1, z2) between these vertices 
to be the number of edges in the path z -> z2 . There are half-axes in the tree which 
are infinite subtrees with no branch points but with a single starting point (Fig. 2). 



equivalence classes ... for half-axes ...[ are called ]...  rays. 
... the tree T can be compactified by adding the set of "infinitely far points" 
dT defined as the set of all rays. 
In fact, dT can be canonically identified with P1(Qp). 
On the other hand, 
the PGL(2,Qp)-action can be naturally extended to dT from the tree T , 
so we shall consider dT as the boundary of a compactified tree T u dT 
with PGL(2,Qp)-action on it.
In order to "coordinatize" P1(QP) we fix a point C (the "origin") in T. 
This vertex corresponds to three half-axes starting at C 
whose endpoints in dT = P1(Qp) are (0,1, oo), by definition. 
Then we can identify P1(Qp) with Qp and after fixing C 
only PGL(2,Zp)-freedom remains ... 
C is the fixed point of PGL(2,Zp) and we describe the PGL(2,Qp)-action on T 
manifestly as follows: PGL(2,Qp) acts on T = PGL(2,Qp) / PGL(2,Zp) 
transitively and isometrically (i.e. the distances d( ) are conserved); 
vertices correspond to g PGL(2,Zp) g^(-1) subgroups, g in PGL(2,Qp), 
and edges correspond to g H g^(-1) subgroups, H = 2x2 matrix ( a b / c d )
for a,b,c,d in Zp and ad not in M , 
where M is the unique maximal ideal in the ring Zp 
(i.e. M = { x in Qp | |x|p < 1 }).
Let us define a branch Bz to be an entire subgraph of T with the only 
boundary point z in the interior of T. The graph B is called entire if B \ dB is a 
connected graph (Fig. 2) ...
we assume that the branches contain no cycles ... Then the set of rays contained in 
Bz corresponds to an open domain dBz in dT and induce a natural topology on 
Qp . Thus we have described the zero genus EQpRS . 
...
Now introduce QpRS and EQpRS of higher genera. 
We consider a Schottky group Y over Qp acting on T . 
Then for any hyperbolic element y in Y the only y-invariant axis 
in Y exists which is called the y-axis 
(by definition, an axis is an infinite connected subtree with no branch vertices and 
terminating vertices inside T (Fig. 2)). 
Each element y acts by shifts along the corresponding y-axis, and for any 
y conjugated to the element ( q 0 / 0 1 ) 0 < |q|p = p(-ord_p(q)) < 1 , the shift is 
equal to ord_p(q) . So the hyperbolic element has no invariant vertices and 
edges. ... 
the action of y on the whole tree is the shift along y axes defined by |q|p 



with a simultaneous "rotation" around y-axes defined by the "phase" of q, 
i.e. by q |q|p.
We define the Schottky tree T(Y), which is a union of axes of all elements of Y and 
crosspieces between them (crosspiece is the unique finite path which has common 
vertices but not edges with two chosen axes), or, equivalently, 
a minimal connected subgraph containing the axes of all elements of Y 
... Then T(Y) is in T, dT(Y) is in dT and T(Y)/Y = FR is a finite graph,
which is called the reduced graph ... 
the reduced graph permits us to construct EQpRS from the Bruhat-Tits tree. 
As the first step we consider the simplest example, namely, the torus. 
We choose an element y generating Y1 in the form: y = ( q 0 / 0 1 ) , 0 < |q|p < 1 
The y-axis passes through the origin C, the fixed points u , v in Qp = dT are zero 
and infinity and any element of Y1 acts on the axis oo -> 0 by d-shifts, 
d = 0 mod(ord_p(q)) (see Fig. 3a). 

So the Schottky tree is a single axis, 
FR1 is a cycle (ring) consisting of m = ord_p(q) edges. 
To obtain EQpRS we factorize T by T1 : F1 = T / Y1 (Fig. 3b). 
The result may be realized as a fundamental domain for Yγ glued into a ring. 
Correspondingly, it induces the isomorphism dFF1 = d( T/Y1 ) = dT / Y1 . 
So far we have seen that FR1 can be produced from F1 by truncating all branches 
with origins at the reduced graph.  It appears to be the general procedure for the 
surface of arbitrary genus. The inverse operation is clear as well: 
to construct EQpRS Fg = T/Yg it is necessary to draw the reduced graph 
with a given number of loops (this number g is equal to genus of the surface) 
and after that to add all the necessary branches with origins at the vertices 



of the reduced graph in an evident way (Fig. 4a and b). 

If one treats identity transformation as the trivial Schottky group Y0, 
then FQ is merely a single vertex (denoted above as C), and T/Y0 = T.
Now one can see that the reduced graph consists of 3g - 3 or less segments
[segment in FRg is the line containing only 2-vertices 
and connecting two branching vertices in FRg (see Fig. 4a)]. 
We denote si the lengths of these segments. In fact, they are "the moduli" of the 
corresponding p-adic surface. Strictly speaking, these parameters are p-adic orders 
of the moduli of an algebraic curve, but we shall call them merely moduli. 
Thus FRg provides a good description of the moduli space of Riemann surfaces 
over Qp . ...”. 

It is interesting to have intuitive visualization of the p-adic tree structures that 
are fundamental for the physics ( including the World-Line String Theory that 

gives the Bohm Quantum Potential of the Universal Consciousness ) at the 
Planck scale. 

Anthony Phan has a web page at
http://www-math.univ-poitiers.fr/%7Ephan/exemples2.html
in which he says"... Paul Broussous and I had some discussions ...
he showed me how to have a visual perception of p-adic fields Qp
(where p is some prime number):
it may be represented thru some graphical representation of P1(Qp)
which is this field compactified by a point at infinity,
itself being the boundary of some infinite tree. ...".

http://www-math.univ-poitiers.fr/%7Ephan/exemples2.html
http://www-math.univ-poitiers.fr/%7Ephan/exemples2.html


Paul Broussous has a web page at
http://www-math.univ-poitiers.fr/~broussou/recherche.htm
in which he says in part (this is a google automated translation from French
with some modification by me)
"... In the same way that one can visualize
the projective line over the field of real numbers as a circle,
the projective line on the field Qp of p-adic occurs naturally
as the set of "pieces" of a uniform tree of valence p + 1 . ...".

The idea is that the p-adic tree starts in the center of a circle
and branches out toward the edge of the circle,
with the edge of the circle being considered to be infinity
as is done in hyperbolic geometry of the Poincare disk,
an example being the Klein Configuration

http://www-math.univ-poitiers.fr/~broussou/recherche.htm
http://www-math.univ-poitiers.fr/~broussou/recherche.htm


For the prime p = 2 the Broussous method gives

which as you can see has p+1 = 2+1 = 3 trees from the center
with 2-fold branching to the edge of the circle (infinity in
the hyperbolic Poincare Plane type projection).
The binary 2-fold branching is like the YiJing
and
the binary + and - charges of electromagnetism
and
the binary system of fermion particles and antiparticles
and
the geometry of hypercubes.



For the prime p = 3 the Broussous method gives

which has p+1 = 3+1 = 4 trees from the center
with 3-fold branching to the edge of the circle (infinity in
the hyperbolic Poincare Plane type projection).
3-fold branching may correspond to such things as:
ternary sedenions (16-dim numbers multiplied 3 at a time);
the geometry of sub-hypercubes of a hypercube;
and
the Tai Hsuan Ching of 3x3x3x3 = 81 tetragrams of ternary lines
I have web material about it at
http://www.valdostamuseum.org/hamsmith/ichgene6.html#TaiHsuanChing

http://www.valdostamuseum.org/hamsmith/ichgene6.html#TaiHsuanChing
http://www.valdostamuseum.org/hamsmith/ichgene6.html#TaiHsuanChing


For the prime p = 5 the Broussous method gives

which has p+1 = 5+1 = 6 trees from the center
with 5-fold branching to the edge of the circle (infinity in
the hyperbolic Poincare Plane type projection).
5-fold branching may correspond to such things as:
the icosahedron.



Note that these primes 2,3,5 were all important in the AMS Notices
paper "The p-adic Icosahedron"
http://www.staff.science.uu.nl/~corne102/publications/p-adic_icosahedron.pdf
which has similar pictures, and goes on to say:
"... Projecting the icosahedron from its center to a circumscribed sphere
maps each edge onto a part of a geodesic line on the sphere.
These geodesic lines intersect at vertices, midpoints of edges, or
barycenters of faces.
They provide a tessellation of the sphere by 120 triangles
with angles ( pi/2 , pi/3 , pi/5 ) (Figure 3).

... Let A5 denote the group of even permutations on five letters,
i.e., the simple group with 60 elements.
An icosahedral group is a copy of A5 embedded in PGL(2,C) ,
the automorphism group of the Riemann sphere
(= complex fractional linear transformations).
...

http://www.staff.science.uu.nl/~corne102/publications/p-adic_icosahedron.pdf
http://www.staff.science.uu.nl/~corne102/publications/p-adic_icosahedron.pdf


In order to find the p-adic analogue of the icosahedron ...
we have to introduce the p-adic analogue of the Riemann sphere,
which is an analytic structure on the projective line P1. The naive way
of “doing analysis with the p-adic metric on the coordinates” does not work
(because of total disconnectedness). ...
we will content ourselves with a description at the level of trees ...
The Bruhat-Tits tree T of PGL(2,Qp) ... edges emanating from any given vertex
are in one-to-one correspondence with Fp-rational points of P1.
The graph T is a regular (p + 1)-valent tree ...".

Notice that the icosahedral structure gives a correspondence between
the 120 triangles of the sphere and the 120 vertices of the 600-cell
and
that the icosahedral finite subgroup structure of the Riemann sphere
is similar to
the McKay correspondence between the icosahedral double group subgroup
structure of the 3-sphere and the E8 Lie algebra.



For the prime p = 13 the Broussous method gives

which has p+1 = 13+1 = 14 trees from the center
with 13-fold branching to the edge of the circle (infinity in
the hyperbolic Poincare Plane type projection).



The 14 trees seem to correspond to the 14 sections of the Klein Configuration

which can be interpreted as describing the same physics model that I ususally
describe in terms of E8 or Clifford Algebra. I have a paper about that at
http://www.valdostamuseum.org/hamsmith/KleinQP.pdf
but
here I will just say that its Riemann surface is a 168-sheet covering of the sphere
and so is related to the 168-element group PSL(2,7) which is a symmetry group
of Octonion multiplications and Octonions are basic for E8.

http://www.valdostamuseum.org/hamsmith/KleinQP.pdf
http://www.valdostamuseum.org/hamsmith/KleinQP.pdf


13 is the only number between 5 and 89 that is both Prime and Fibonacci.

David C. Terr wrote a paper "Fibonacci Expansions and"F-Adic Integers"
http://www.fq.math.ca/Scanned/34-2/terr.pdf
in which he applies the ideas of p-adic (prime) theory
to his new idea of F-adic (Fibonacci) theory,
which should be of interest for 13 since it is both prime and Fibonacci,
as are 2, 3, and 5 of the icosahedral structures.
He says
"... The Fibonacci expansion of nonnegative integers ... may be thought of as
a base-T expansion, where T = (1/2)(l + sqrt(5)) = 1.61803 is the golden mean).
...
the p-adic integers form a ring, but [ some of ] the F-adic integers do not.
My main result in this paper is that there is a 1-1 correspondence between
the F-adic integers and the points on a circle ... of circumference T^2 ...",

so

it is interesting that 13 (through its Fibonacci aspect) is related
to the Golden Ratio (similar to 2, 3, 5 and icosahedral structure).

http://www.fq.math.ca/Scanned/34-2/terr.pdf
http://www.fq.math.ca/Scanned/34-2/terr.pdf


E8 Bosonic String AQFT
Frank Dodd (Tony) Smith, Jr. - 2010



James Lepowsky in math.QA/0706.4072 said:  "... the Fischer-Griess Monster M ... 
was constructed by Griess as a symmetry group (of order about 10^54) of a 
remarkable new commutative but very, very highly nonassociative, seemingly ad-
hoc, algebra B of dimension 196,883. ... The Monster is the automorphism group 
of the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional 
space-time ... "compactified" on 24 dimensions, using the orbifold construction V
[flat] ... or more precisely, the automorphism group of the vertex operator algebra 
with the canonical "smallness" properties. ...”. 

O. Barwald, R. W. Gebert, M. Gunaydin and H. Nicolai in hep-th/9703084 said:
“... The root system of a Kac–Moody algebra is simple to describe, yet for any 
other but positive or positive semi-definite Cartan matrices (corresponding to finite 
and affine Lie algebras, resp.), the structure of the algebra itself is exceedingly 
complicated and not completely known even for a single example.
By contrast, Borcherds algebras can sometimes be explicitly realized as Lie 
algebras of physical states of some compactified bosonic string. 
Famous examples are 
the fake monster Lie algebra gII25,1 and the (true) monster Lie algebra g♮, 
arising as the Lie algebra of transversal states of a bosonic string in 26 dimensions 
fully compactified on a torus or a Z2-orbifold thereof, respectively ...
A distinctive feature of Lorentzian Kac–Moody algebras of “subcritical” rank (i.e., 
d < 26) is the occurrence of longitudinal states besides the transversal ones. This 
result applies in particular to the maximally extended hyperbolic algebra E10 
which can be embedded into gII9,1 , the Lie algebra of physical states of a 
subcritical bosonic string fully compactified on the unique 10-dimensional even 
unimodular Lorentzian lattice II9,1. The problem of understanding E10 can thus
be reduced to the problem of characterizing the “missing states” (alias “decoupled 
states”), i.e. those physical states in gII9,1 not belonging to E10. The problem of 
counting these states, in turn, is equivalent to the one of identifying all the 
imaginary simple roots of gII9,1 with their multiplicities. ...
gII1,1 ...[is]... the Lie algebra of physical states of a bosonic string compactified on 
II1,1; because of its kinship with the monster Lie algebra g♮ which has the same 
root lattice, we will refer to it as the “gnome Lie algebra”.
Its maximal Kac–Moody subalgebra g(A) ⊂ gII1,1 is just the finite Lie algebra A1 
≡ sl2. ... The gnome Lie algebra has not yet appeared in the literature so far, 
although it is possibly the simplest non-trivial example of a Borcherds algebra for 
which not only one has a satisfactory understanding of the imaginary simple roots, 
but also a completely explicit realization of the algebra itself in terms of physical 
string states. ...



If the fake monster Lie algebra is extremal in the sense that it contains only 
transversal, but no longitudinal states, 
the gnome Lie algebra gII1,1 is at the extreme opposite end of the classification in 
that it has only longitudinal but no transversal states. ...
Hence the gnome Lie algebra represents the third example of a Borcherds algebra 
(besides the fake and the true monster Lie algebra), for which a complete set of 
simple roots is known and an explicit Lie algebra basis can be constructed. ...
The gnome Lie algebra gII1,1 , which we will investigate in this section, is the 
simplest example of a Borcherds algebra that can be explicitly described as the Lie 
algebra of physical states of a compactified string. It is based on the lattice II1,1 ... 

... as momentum lattice of a fully compactified bosonic string in two space-time 
dimensions. Since there aro no transversal degrees of freedom in d = 2 and only 
longitudinal string excitations occur, the Lie algebra of physical states may be 
regarded as the precise opposite of the fake monster Lie algebra in 26 dimensions 
which has only transversal and no longitudinal physical states. It constitutes an 
example of a generalized Kac–Moody algebra which is almost “purely Borcherds” 
in that with one exception, all its simple roots are imaginary (timelike). The gnome 
Lie algebra is also a cousin of the true monster Lie algebra because they both have 
the same root lattice, II1,1. In fact, we shall see that the gnome Lie algebra is a 



Borcherds subalgebra not only of the fake monster Lie algebra but also of any Lie 
algebra of physical states associated with a momentum lattice that can be 
decomposed in such a way that it contains II1,1 as a sublattice. ...
The Weyl group of II1,1 is very simple: since we can only reflect with respect to 
the single root r-1, it has only two elements and is thus isomorphic to Z2 just like 
the Weyl group of the monster Lie algebra ...
The gnome Lie algebra is by definition the Borcherds algebra gII1,1 of physical 
states of a bosonic string fully compactified on the lattice II1,1. We would first like 
to describe its root space decomposition. ... the gnome Lie algebra looks 
schematically like the monster Lie algebra ...

... for increasing level the dimensions of the root spaces grow much faster than the 
simple multiplicities. This explains why additional imaginary simple roots are 
needed at every level. There is a beautiful example where this situation is rectified. 
The true monster Lie algebra is a Borcherds algebra which is based on the same 
lattice II1,1 as root lattice; but the multiplicity of a root ... is given by c(ℓn) 
(replacing π1(1+ℓn)) which is the coefficient of qℓn in the elliptic modular 
function j(q) - 744 = ∑n≥-1 c_n q^ n = q - 1 + 196884q + . . . .
for the true monster Lie algebra ... the imaginary simple roots are all of level 1. 



On the other hand, ... for the gnome Lie algebra ... [t]here are ... imaginary simple 
roots ... at level 2 or higher ... The reason for this is that the root spaces in the 
former example are much bigger (due to the “hidden” extra 24 dimensions of
the moonshine module) ...”. 

Reinhold W.Gebert and Hermann Nicolai in hep-th/9411188 said: 
“... for the 26-dimensional bosonic string there is a unique choice of maximal 
symmetry, namely the even selfdual Lorentzian lattice II25,1 which indeed 
provides a “large” algebra - the infinite rank fake monster Lie algebra introduced 
by Borcherds ... for the 26-dimensional bosonic string, where special properties 
such as the no-ghost theorem play a crucial role. In this example, all missing states 
are under control (though not explicitly known): one has to adjoin a certain 
(infinite) set of photonic states as new Lie algebra generators to the ordinary Kac 
Moody generators in order to get a complete set of generators for the Lie algebra of 
physical states. The resulting algebra constitutes an example of a generalized Kac 
Moody algebra and has been dubbed fake monster Lie algebra ... 
The imaginary simple roots corresponding to the extra generators are just the 
positive integer multiples of the (lightlike) Weyl vector for the lattice II25,1, and 
their multiplicities are equal to the number of photon states (i.e. = 24) ...
[For]... the 26-dimensional bosonic string ...  the longitudinal states span the 
radical of the contravariant bilinear form which is divided out. Hence only 
transversal states survive ...”. 

Peter West in hep-th/0208214 said: 
“... for the closed bosonic string there exists a non-vanishing value of the 
momentum that lowers the energy and so spontaneously breaking the Lorentz and 
translation invariance of the theory. We interpret this as meaning that the closed 
bosonic string theory undergoes a spontaneous compactification. The possible 
relevance of the Landau theory of liquid-crystal transitions for the closed bosonic 
string has been discussed before. ...
although the closed bosonic string possess no supersymmetry it is thought ... to be 
invariant under a very powerful algebra that should determine many of its 
properties. As a result, the vacuum ... should break not only Lorentz and translation 
symmetries, but also the K27 algebra of the closed bosonic string and one may 
hope to find, at least in the case of breaking to the type II strings, that the relevant 
vacuum preserves the E11 algebra. One encouraging sign is that K27 contains the 
sub-algebra E11 +  D16. While the first factor is clearly that required as a residual 
symmetry, the second factor contains a D8 sub-algebra ...”.



P. West in hep-th/0104081 said: “... The Closed Bosonic String and K27
The closed bosonic string on a torus is invariant under the fake monster Lie 
algebra  ... 
The closed bosonic string in 26 dimensions can also be formulated as a non-linear
realisation ...[as]... a Kac-Moody algebra of rank 27. We call this algebra K27. ...
the algebra K27 contains the algebra E11 ...”. 

Paul P. Cook and Peter West in 0805.4451 said: “... E11 is described completely by 
its Dynkin diagram which is found by attaching three additional roots to the 
longest leg of the E8 diagram, each extra simple root having the same length as 
any root of E8.

The representations of E11 other than the adjoint are also interesting and of direct 
relevance to theoretical physics. The l1, or charge, representation of E11 is 
believed to contain all the brane charges of M-theory in the E11 weight lattice ... 
one can obtain the l1 representation of E11 by extending the E11 Dynkin diagram 
with a node attached by a single line to the longest leg of the E11 diagram, giving 
the Dynkin diagram of E12 ...

... and one then restricts to just those roots with the coefficient of the extra root, αΛ, 
set to one. In other words one decomposes E12 by the deletion of the node αΛ and 
the l1 representation of E11 is found at level one with highest weight l1, the first 
fundamental weight of E11. ...
In ... the ... extension of the ... K27 = D24+++ ... algebra ...



... related to the twenty-six dimensional bosonic string ... we have twenty-six pi’s 
related to the spacetime coordinates ...”. 

H. Nicolai and H. Samtleben in hep-th/0407055 said: “... it is natural to conjecture 
that the fermionic degrees of freedom of ...[a realistic]... theory should 
consequently transform as spinors (i.e. as double-valued representations) under the 
maximal compact subgroups of these Kac Moody groups, in accordance with the 
chain of embeddings of ‘generalized R symmetries’
. . . ⊂ Spin(16) ⊂ K(E9) ⊂ K(E10) ⊂ . . .
... To work out the relevant spinor representations for K(E10) (and also for K(E11)) 
will be no easy task ...”. 

Francois Englert, Laurent Houart and Anne Taormina in hep-th/0203098 said: 
“... The emergence of space-time fermions and of supersymmetry ... is
an impressive property of the bosonic string. ...
the theory is more elegantly formulated in terms of E8 x SO(16). This formulation 
was in fact a crucial step, because it led to uncover not only the superstrings, but 
also the non-supersymmetric fermionic strings. ...
To accommodate space-time fermions in the 26-dimensional bosonic string one 
must meet three requirements:
a) A continuum of bosonic zero modes must be removed. This can be achieved by
compactifying d = 24 − s transverse dimensions on a d-dimensional torus. This 
leaves s + 2 non-compact dimensions with transverse group SOtrans(s).
b) Compactification must generate an internal group SOint(s) admitting spinor
representations. This can be achieved by toroidal compactification on the Lie 
lattice of a simply laced Lie group G of rank d containing a subgroup SOint(s). The 
latter is then mapped onto SOtrans(s) in such a way that the diagonal algebra 
sodiag(s) = diag[sotrans(s) x soint(s)] becomes identified with a new transverse 
algebra. In this way, the spinor representations of SOint(s) describe fermionic 
states because a rotation in space induces a half-angle rotation on these states.
c) The consistency of the above procedure relies on the possibility of extending
the diagonal algebra sodiag(s) to the new full Lorentz algebra sodiag(s + 1, 1), a 
highly non trivial constraint. To break the original Lorentz group SO(25, 1) in 



favour of the new one, a truncation consistent with conformal invariance must be 
performed on the physical spectrum of the bosonic string. Actually, states 
described by 12 compactified bosonic fields must be truncated, except for zero 
modes ... 
The highest available space-time dimension accommodating
fermions is therefore s + 2 = 10 ...”. 

Francois Englert, Laurent Houart and Anne Taormina in hep-th/0106235 said: 
“... We review the emergence of the ten-dimensional fermionic closed
string theories from subspaces of the Hilbert space of the 26-dimensional
bosonic closed string theory compactified on an E8 x SO(16) lattice. They arise 
from a consistent truncation procedure which generates space-time fermions out of 
bosons. ...
The derivation of these fermionic string properties from bosonic considerations
alone points towards a dynamical origin of the truncation process. Space-time 
fermions and supersymmetries would then arise from bosonic degrees of freedom 
and no fermionic degrees of freedom would be needed in a fundamental theory of 
quantum gravity. ...
We decompose SO(16) in SO′(8) x SO(8) and truncate all states created by 
oscillators in the 12 dimensions defined by the E8 x SO′(8) root lattice. ...
The centre of the covering group of SO(8) is Z2 x Z2. Its four elements partition
the weight lattice in four conjugacy classes (o)8, (v)8, (s)8, (c)8 isomorphic
to the root lattice. The (o)8 lattice is the root lattice itself and contains the element 
√2α′po = (0, 0, 0, 0). The (v)8 lattice is the vector lattice whose smallest weights 
are eight vectors of norm one; in an orthonormal basis, these are 
√2α′pv = ( +/-1, 0, 0, 0) + permutations. The (s)8 and (c)8 lattices are spinor 
lattices whose smallest weights also have norm one and are the eightfold 
degenerate vectors √2α′ps,c = ( +/-1/2, +/-1/2, +/-1/2, +/-1/2 ) with even (for class 
(s)8) or odd (for class (c)8) number of minus signs.
The structure of the weight lattice of all SO(4m) groups is the same: in a 2m-
dimensional Cartesian basis, the root lattice vectors have integer components 
whose sum is even (and contains the element √2α′po = 0). 
The vector √2α′pv = ( +/-1, 0 ..... still has norm one 
but the spinors √2α′ps,c = ( +/-1/2, +/-1/2 .....) have norm increasing with m.
The degeneracy in norm of (v)8, (s)8 and (c)8 in SO(8)
is rooted in the triality properties of the group, and the choice of a vector
representation √2α′pv is a mere convention.

√2α′pv is in fact defined by



its mapping onto the representation of the SOtrans(8) group ... It is this mapping 
which transmutes the spinors (s)8 and (c)8 of
SOint(8) to space-time spinors of the Lorentz group SO(9, 1). ...
It follows from the closure of the Lorentz algebra that states belonging to the
lattices (v)8 or (o)8 are bosons while those belonging to the spinor lattices (s)8
and (c)8 are space-time fermions. These zero modes ensure the truncation
consistency by selecting, in the light-cone gauge, the emission vertices of the
fermionic strings as subsets of the emission vertices of the bosonic string.
They may in fact be viewed as superghosts zero modes entering emission
vertices in the fermionic string. We shall therefore refer to these zero modes
as to ghost vectors. ...
the truncation from E8 x SO(16) to SOint(8) + ghosts transfers modular invariance 
from the 26-dimensional bosonic string to ten-dimensional fermionic strings ...”. 

Axel Kleinschmidt, Hermann Nicolai, and Jakob Palmkvist in hep-th/0611314 
said: “... we will use α and α˙ as SO(8) spinor and conjugate spinor indices, 
respectively, while the indices i, j, . . . still take the values 3, . . . , 10 as SO(8) 
vector indices. The chiral (8 x 8) SO(8) gamma-matrices will be denoted by 
γ^i_ab’ .
Then eight real, symmetric (16 x 16) gamma matrices of SO(9) can be written

                         0          γ^i_ab’
γ^i_IJ =    
                      γ^i_a’b          0

where γ^i_a’b is the transpose of γ^i_ab’

The first eight SO(9) gamma matrices square to one, anticommute, and define the 
ninth matrix ... γ2 ...[which]... also squares to one, and anticommutes with γi. The 
SO(9) gamma matrices can be extended to the ten, real, symmetric (32 x 32) 
gamma matrices of SO(10) ...
In these conventions, the decomposition ... of a 32 component spinor into two 
chiral spinors is manifest ... 
Triality ... can ... be extended to SO(9) matrices ... Thus we can take as SO(16) 
gamma matrices ...[as]... tensor products ...[f]rom ...[which]... one can compute the 
non-trivial antisymmetric products ... of gamma matrices ... 
the vector, spinor and conjugate spinor indices ... of SO(16) split into those of SO
(8) ... according to the decompositions 

16 → (8c, 1)⊕(1, 8s) → 8s ⊕ 8c,



128s → (8v, 8v)⊕(8s, 8c) → 1 ⊕ 28 ⊕ 35v ⊕ 8v ⊕ 56v,

128c → (8v, 8c)⊕(8s, 8v) → 8s ⊕ 56s ⊕ 8c ⊕ 56c 
of these so(16) representations under so(8)⊕ so(8), and then under the diagonal
so(8) subalgebra. ...”.

In the following summary diagram, 
the Higgs-Mayer diagrams are modified from 
articles by Mayer and Trautman in New Developments in Mathematical Physics, 
20th Universitatswochen fur Kernphysik in Schladming in February 1981 (ed. by 
Mitter and Pittner), Springer-Verlag 1981, which articles are:

• A Brief Introduction to the Geometry of Gauge Fields (written with 
Trautman);

• The Geometry of Symmetry Breaking in Gauge Theories;
• Geometric Aspects of Quantized Gauge Theories.
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Frank D. (Tony) Smith, Jr. - 2009 - http://www.valdostamuseum.org/hamsmith/

Triviality 3 States of Tquark-Higgs: 
CDF in 2011 and LHC in 2011-2012: 

The 3 states of the T-quark-Higgs system are

 

with the cyan 8-dimensional Kaluza-Klein point being on the Triviality/Unitarity boundary and with

Pure NJL state with Tquark mass = 145 GeV and Higgs mass = 2x mT = 290 GeV, which state I think is
unphysically oversimplified with respect to the Higgs mass and a little high with respect to the Tquark mass, so
I modify it to correspond to my physics model state with Tquark mass = 130 GeV and Higgs mass = 146 GeV
8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and Higgs mass = 176-188 GeV

As Hashimoto, Tanabashi, and Yamawaki said in their paper at hep-ph/0311165: "... We perform the most
attractive channel (MAC) analysis in the top mode standard model with TeV-scale extra dimensions,
where the standard model gauge bosons and the third generation of quarks and leptons are put in
D(=6,8,10,...) dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet region. In
order to make the scenario viable, only the attractive force of the top condensate should exceed the critical
coupling, while other channels such as the bottom and tau condensates should not. We then find that the
top condensate can be the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ...
based on the renormalization group for the top Yukawa and Higgs quartic couplings with the
compositeness conditions at the scale where the bulk top condenses ... for ...[ Kaluza-Klein type ]...
dimension... D=8 ... m_t = 172-175 GeV and m_H=176-188 GeV ...". In Class. Quantum Grav. 3 (1986)
L99-L105 N. A. Batakis says: "... In a standard Kaluza-Klein framework, M4 x CP2 allows the classical
unified description of an SU(3) gauge field with gravity. However, the possibility of an additional SU(2) x
U(l) gauge field structure is uncovered. ... As a result, M4 x CP2 could conceivably accommodate the
classical limit of a fully unified theory for the fundamental interactions and matter fields. ...".

BHL state with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark condensate ... is
based on the RG equation combined with the compositeness condition ... start[s] with the SM
Lagrangian which includes explicit Higgs field at the Lagrangian level ... BHL is crucially based on
the perturbative picture ...[which]... breaks down at high energy near the compositeness scale /\ ...[
10^19 GeV ]... there must be a certain matching scale /\_Matching such that the perturbative picture
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) becomes consistent
for mu > /\_Matching ... However, thanks to the presence of a quasi-infrared fixed point, BHL
prediction is numerically quite stable against ambiguity at high energy region, namely, rather
independent of whether this high energy region is replaced by MTY or something else. ... Then we
expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the quasi-infrared fixed point

http://www.valdostamuseum.org/hamsmith/
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given by Beta(ybart) = 0 in ... the one-loop RG equation ... The composite Higgs loop changes ybart^2 by
roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) =
204 GeV, while the electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. The Higgs boson was
predicted as a tbar-t bound state with a mass MH = 2mt based on the pure NJL model calculation1. Its
mass was also calculated by BHL through the full RG equation ... the result being ... MH / mt = 1.1 ) at /.\
= 10^19 GeV ...".

... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki (MTY) and by Nambu
independently ... entirely replaces the standard Higgs doublet by a composite one formed by a
strongly coupled short range dynamics (four-fermion interaction) which triggers the top quark
condensate. The Higgs boson emerges as a tbar-t bound state and hence is deeply connected with the top
quark itself. ... MTY introduced explicit four-fermion interactions responsible for the top quark condensate
in addition to the standard gauge couplings. Based on the explicit solution of the ladder SD equation,
MTY found that even if all the dimensionless four-fermion couplings are of O(1), only the coupling larger
than the critical coupling yields non-zero (large) mass ... The model was further formulated in an elegant
fashion by Bardeen, Hill and Lindner (BHL) in the SM language, based on the RG equation and the
compositenes condition. BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the MTY formulation. We
can explicitly see that BHL is in fact equivalent to MTY at 1/Nc-leading order. Such effects turned out
to reduce the above MTY value 250 GeV down to 220 GeV ...".

 

In his book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 175-176, Pierre Ramond says:

"... The Higgs quartic coupling has a complicated scale dependence. It evolves according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda

where the one loop contribution is given by

beta_lambda = 12 lambda^2 - ... - 4 H ...

The value of lambda at low energies is related [to] the physical value of the Higgs mass according to the
tree level formula \

m_H = v sqrt( 2 lambda )

while the vacuum value is determined by the Fermi constant ...

for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda is large. In that case,
beta_lambda is dominated by the lambda^2 term, which drives the coupling towards its Landau pole at
higher energies.

Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau pole to experimentally
accessible regions. This means that for a given (large) Higgs mass, we expect the standard model to enter a
strong coupling regime at relatively low energies, losing in the process our ability to calculate. This does
not necessarily mean that the theory is incomplete, only that we can no longer handle it ... it is natural to
think that this effect is caused by new strong interactions, and that the Higgs actually is a composite ...

The resulting bound on lambda is sometimes called the triviality bound.

The reason for this unfortunate name (the theory is anything but trivial) stems from lattice studies where
the coupling is assumed to be finite everywhere; in that case the coupling is driven to zero, yielding in fact
a trivial theory. In the standard model lambda is certainly not zero. ...".
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In the Triviality System decays from higher states to lower states can be on straight lines of constant Higgs mass
/ Tquark mass ratio with slope about 1.1 since the ratios Higgs mass / Tquark mass are

146 / 130 = 1.123
188 / 172 = 1.093
239 / 218 = 1.096

The Triviality Bound point at Tquark mass 172-175 Gev and the Critical Point point at Tquark mass = 218 GeV
are both accurately described by the work of Yamawaki et al, while the point in our usual phase at Tquark mass
130 is described by my model more accurately than by pure NJL;
Pierre Ramond says (as quoted above) that for the Triviality Bound "... we expect the standard model to enter a
strong coupling regime ... it is natural to think that this effect is caused by new strong interactions, and that the
Higgs actually is a composite ...", and a composite Higgs = TTbar condensate is consistent with the 8-dim
Kaluza-Klein model of Yamawaki et al;
In my view, the T and Tbar of the TTbar condensate = Higgs are bound more strongly than a conventional
quark-antiquark pair, not because of any new force such as Technicolor, but by collective effect similar to the
Quantum Protectorate described by Philip Anderson and the Collective Electrodynamics of Carver Mead;
The transition from my high-energy 8-dimensional spacetime phase to the (4+4)-dimensional Kaluza-Klein
phase is described by the mechanism of Meinhard Mayer based on Proposition 11.4 of chapter II of volume 1 of
Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 2, John Wiley 1969, in which the Higgs
field comes from integrating over the 4-dim internal symmetry space of some gauge boson terms whose charge
is carried, in 4-dimensional physical spacetime, by fermion-antifermion pairs of which TTbar is most closely
connected to the Higgs;
Physically, at the Triviality Bound my model with 4-dim spacetime plus 4-dim internal symmetry space could be
transitioning toward a high-energy 8-dim spacetime which would appear clearly by running up the Triviality
Bound to the critical point at which our usual phase meets both the Triviality phase and the Vacuum Instability
phase at which the magenta Tquark with mass 218 GeV and Higgs with mass 239 GeV live in accord with the
work of Yamawaki et al;
The critical point BHL state is where the Renormalization Group Perturbative Picture of the Composite Higgs
breaks down, and there at the critical point, Vacuum Instability means that the T and Tbar are too heavy to form,
even as part of a collective, such a light thing as the Higgs, so that the Higgs does not form to give mass, and
there is no electroweak symmetry breaking, and all particles are massless, which may mean that the critical point
magenta Tquark with mass 218 GeV and Higgs with mass 239 GeV gives us a window through which we can
see the physics of my high-energy 8-dimensional physics model.

 

Can Experiments see the 3 states of the T-quark-Higgs system ?

Until the LHC delivers its desired energy and luminosity, the Fermilab Tevatron and its CDF and D0 experiments will
provide the most useful data.

Tevatron:

In early (1990s) data, both CDF and D0 saw evidence of all 3 states (green, blue, and magenta) in semileptonic
data:

http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate
http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate
http://www.valdostamuseum.org/hamsmith/QuanConResonance.html#resonance
http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#hmvev
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In Tommaso Dorigo's blog entry "Proofread my PASCOS 2006 proceedings" (5 September 2007), 
particularly comment 11 (by me) and comment 13 (Tommaso's reply to 11):
I said: "... With respect to 
the CDF figure ...[left above]...  (colored by me with blue for the peak around 174 GeV ...[and a]... green peak around
140 GeV) ... 
...[and]... 
the D0 figure ...[right above]... (colored by me with blue for the peak around 174 GeV ...[and a]... green peak around
140 GeV) ... 
... what are the odds of such large fluctuations [ green peaks ] showing up at the same energy level in two totally
independent sets of data ? ...".

Tommaso replied: "... It is of the order of 4-sigma. ...". 

Dilepton events, such as

from the 1997 UC Berkeley PhD thesis of Erich Ward Varnes show evidence for all 3 states. Event 12814 of Run
84676 seen as a 2-jet event event (dashed line) shows the 130 GeV T-quark state and seen as a 3-jet event (solid line)
shows the 172 GeV T-quark state, and Event 15530 of Run 84395 seen as a 2-jet event (dashed line) shows the 172
GeV T-quark state and seen as a 3-jet event (solid line) shows the 200+ GeV T-quark state.

Tevatron CDF 2011:  

In her Universita degli Studi di Siena and University of Illinois Urbana Ph.D. Thesis, downloadable from Fermilab as
FERMILAB-THESIS-2010-51, Viviana Cavaliere says: "... We present the measurement of the WW and WZ
production cross section in p pbar collisions at sqrt(s) = 1.96 TeV, in a  final state consisting of an electron or muon,
neutrino and jets. ... for the [120; 160] GeV/c2 mass range ... an excess is
observed ... corresponding to a signi cance of 3.3 sigma ...". 
Those results are also presented by her Fermilab collaboration CDF in arXiv 1104.0699 which says: 
"... the invariant mass distribution of jet pairs produced in association with a W boson using data collected with the
CDF detector which correspond to an integrated luminosity of 4.3 fb-1 ...
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... has an excess in the 120-160 GeV/c2 mass range which is not described by current theoretical predictions within the
statistical and systematic uncertainties. ...".
As Tommaso Dorigo said on his blog entry of 6 April 2011: "... This particle ... cannot be a Higgs boson ...
the CDF analysis ... sought ... "semileptonic" WW or WZ decays ... these jets are not b-tagged ...
... the data overshoot the backgrounds in the region 120-160 GeV ...
The ... significance ... is 3.2 standard deviations ... a 3-sigma effect ...".

I think that the 3-sigma effect shown by Viviana Cavaliere and 1104.0699 is confirmation of the 4-sigma effect seen in
older Fermilab semileptonic data. 

LHC:

A fully functioning LHC should shed much light on the T-quark - Higgs system,

but the LHC has been delayed substantially due to such things as a September 2008 event



Triviality3states in 2009

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Triviality3states2009.html[4/16/18, 1:12:08 AM]

and sloppy construction such as failure to solder copper conductor connections

as discussed by J. Wenninger at www.pd.infn.it/planck09/Talks/Wenninger.pdf and by Jester on his Resonaances blog
including his 27 May 2009 entry, where Jester said, about the September 2008 event:

"... An abnormally large resistance in one of the magnets acted as a heat source that quenched the
superconducting cable at one interconnection. In case of a quench the current should start flowing or a few
minutes through the copper bus-bar that encloses the cable until the energy stored in the magnet is
removed. However, due to bad soldering of an interconnection the current could not flow normally and an
electric arc was created. This melted copper, punctured the helium enclosure which led to spilling of 6
tons of helium into the tunnel. ... a quench (a phase transition from superconductivity to normal
conductivity) of an LHC magnet can be induced by just a few milijoules of energy. That energy may be
provided by a bunch of strayed protons from the beam . To avoid quenching, LHC cannot lose more than a
millionth part of its beam. For comparison, the Tevatron loses about one thousandth of its beam during
acceleration. ... the LHC will run at 10 TeV in the center of mass, instead of the nominal 14 TeV. The
story goes as follows. Before installing, the LHC magnets have to be "trained", that is to say, to undergo a
series of quenches to let their coils settle down at stable positions. After being installed in the tunnel they
are supposed to come back to their test performance with no or few quenches. It turns out that the magnets
provided by one of the three manufacturing companies need an extraordinary number of quenches to settle
down. Although the company in question was not pointed at, everybody knows that the name is Ansaldo.
In the case of that company, the number of quenches required for stable operation at 7 TeV per beam is

http://www.pd.infn.it/planck09/Talks/Wenninger.pdf
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currently unknown, it is probably somewhere between a hundred and a thousand. At the moment it is not
clear if the LHC will ever reach 14 TeV; 12-13 TeV might be a more realistic goal. ...".

As I said in a September 2009 comment on Tommaso Dorigo's blog, when I saw pictures of big copper conductors just
notched roughly to fit and then laid over each other without even the crudest solder connection (even USA primitive
pioneers building log cabins, when they notched the logs and laid them over each other, they made a better connection
by "soldering" them with mud or cement), I felt that the people doing the work did not give a damn about whether they
did an effective job, they just wanted to "install" the copper as quickly as possible and then collect their contract
paycheck, and nobody in management had the interest (or even the curiosity) to go down into the work area to see
what was going on (sloppy assembly that would be obvious to the most casual observer - even a stupid bureaucratic
observer), so now (December 2009) I worry about how many other bad things are still in there that could impede even
running at 10 TeV. I think that CERN should take a much longer delay and look at EVERY sector in DETAIL to be
sure it is working properly.To my mind, the cost may be another 6 to 8 months or so of delay but the benefit would be
to eliminate some future bad event whose occurrence and correction could result in a delay 2 or 3 times longer (or
maybe even something worse). I know that decisions are now made by committee, and that committee decisions tend
to be compromises, but engineering is governed by the laws of nature (who never compromises). Compromise is for
politicians, who are governed by laws of men (which are full of compromise). In my view, people like Wilson (who
built Fermilab) and Rubbia (who ran CERN in a previous era) and Richter (who ran SLAC) and Rickover (who built
the USA Nuclear Navy) were primarily engineers, and their machines all worked VERY well. I think that is what
CERN now needs.

To me an engineer is somebody who puts things together so that they work and accomplish a specified mission (such
as colliders to create collision event and detectors to detect and record the events), and if existing things do not have
the necessary properties, the engineer then has to act as inventor to design and build things that do have the necessary
properties. About Richter, Sadoulet once said "... Richter had presistently chosen techniques ... which were a little
outdated ...", which meant that the techniques were known to actually work (as Panofsky, a former SLAC director,
once said "the definition of conventional technology is that it worked once"). Sadoulet was with Rubbia at CERN,
building the UA1 detector, so maybe he should share with Rubbia the title of "good engineer". As to how Rubbia
valued detectors, he said

"Detectors are really the way you express yourself. 
To say somehow what you have in your guts.
In the case of painters, its painting.
In the acse of sculptors, its sculpture.
In the case of experimental physics, it's detectors.
The detector is the image of the guy who designed it." 

Rubbia had previously proposed detectors like UA1 at CERN, but they had been rejected by committees, which
Rubbia described as being made up of "men of compromise", saying "Give them a proposal, they cut half of it. You
can't cut half of this detector, there'd be no detector left." As to Rubbia's attention to details (compare the unsoldered
connections of LHC etc), he said:

"If it turns out that the magnet does not work,
or the detector does not track,
we cannot blame anybody but ourselves.
You have to understand every part in your detector.
You have to know what makes it run, how it works."

When there were problems at UA1, Rubbia himself would be the one who understood the problem well enough to
dictate a straightforward solution.

As to the CERN theorists, they made fun of the experiment people and made it clear that the pecking order in physics
was theorist -> experimenter -> engineer While UA1 was being built, the theorists put on a Christmas play in which
the theorists (who seem to have had plenty of spare time to write and perform such plays) put these words in the
mouth of an experiment character: "... What is physics coming to? ... It's a mess. I think I'll become an engineer. ... At
least they get tea breaks ...".

As to what the pecking order should be, I will just say that there has been zero advance in realistic theoretical physics
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since the Standard Model (with the exception of my model, of course) while experiments have done a brilliant job of
producing tons of data, almost all of which serve to verify the accuracy of the 30-year old Standard Model, if you
allow it to have some massive neutrinos, and the experimental machines themselves are (when properly constructed)
the pinnacle of human civilization.

(To give credit where credit is due, the quotes and most of the narrative above were quoted or paraphrased from the
book Nobel Dreams by Gary Taubes (Random House 1986).)

In that same September 2009 thread of Tommaso Dorigo's blog, Mike Harney said:

"... It just seems like the LHC is in what I call "oscilation mode" - a highly technical term that describes
the state of a project when it has lost convergence on becoming a reliable piece of hardware because it is
in the process of not fixing root problems but rather doing a patch job which results in releasing a new set
of gremlins that are waiting in the wings. As every good "engineer" knows (I put this because anybody can
be an engineer after suffering and fixing a few problems), you want to eliminate 90%+ gremlins on the
first prototype in order to converge on a solution. This convergence theorem is known to be correct
because after decimating so many gremlins on the first prototype, the remaining ones don't stand a chance
of victory without the assistance of their brothers in the never-ending shell game that results when you are
in "oscillation mode".

All of this being said, I can say without a doubt that LHC is definitely in "oscillation mode" and as
somebody previously put it, they really need to get to the root of the problems and not settle for the top-
down approach to project management but rather visit the welders on site and let them know their
performance is being monitored (and blogged about!). ..".

 

However, whenever the LHC gets fixed and up and running, theHiggs search program it should undertake has been
described in an October 2006 article by Andy Parker in PhysicsWeb at http://physicsweb.org/articles/world/19/10/3,
which article said in part ( including some material from a referenced article at
http://physicsweb.org/articles/world/19/10/3/1/PWexp4%5F10%2D06 ):

"... One of the main goals of the LHC is to discover the elusive Higgs boson, which is responsible for the
masses of all other particles ... The huge general-purpose ATLAS and CMS detectors have been designed
to make the hunt for the Higgs boson as easy as possible ... Sometime in 2008, the first dispatches will
arrive from beyond the frontier ...

... Both CMS and ATLAS are laid out in cylindrical layers of subdetectors but they use markedly different
technology. For example, ATLAS is surrounded by eight toroidal magnets, while CMS
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uses a single huge solenoid .. and different materials are used in the calorimeters ...

the huge ATLAS detector ...

... weighing some 7000 tonnes and measuring over 26 m in length and 20 m in diameter ... consists of a
number of subdetectors, designed to identify and measure different types of particle ... Three main
subsystems, are arranged in cylindrical layers around the vacuum pipe that carries the proton beams:

the inner detector is devoted to measuring charged-particle tracks;
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the calorimeters measure the energy of particles;
and the outermost subsystem is used to detect muons ...

At the LHC, bunches of some 10^11 protons at a time will be accelerated to 7 TeV. As the protons
approach the detectors, they will be focused by electromagnetic fields to increase the chance of a collision.
About 20 protons will collide each time the beams cross, most being glancing blows. But occasionally, two
quarks in the incoming protons will meet head on, creating a "hard" collision in which the energy released
can create new massive particles, including the Higgs boson and sparticles, if they exist. ...

Storing all the data read out from each of the billion or so collisions every second would be impossible, so
the detectors themselves will be programmed to select only the most interesting events. Dedicated
electronic "trigger" systems will inspect the data for high-energy deposits or interesting patterns of
particles, accepting only about 0.25% of the events. Farms of powerful computers will be used to further
process the surviving events, reducing the number passed onto waiting physicists for analysis to a more
manageable 100 events per second.

Even after this massive filtering exercise, over a petabyte (10^15 bytes ...) of data will be recorded each
year. Small teams of physicists will work together on their chosen topic, trying to pick out interesting
"signal" events such as Higgs decays while removing "background" events that come from known
Standard Model processes. In order to do this, we need to understand what the detectors should see from
the Standard Model alone, and what the distinctive "signatures" of new particles will be. This is done
using "Monte Carlo simulations": computer programs that generate millions of random events obeying the
underlying theoretical equations, starting from the hard collision and simulating the paths and decays of all
the particles created by it.

These simulations also include a virtual model of the detector, which mimics the response of each detector
element as the particles pass through it. The simulated data from this virtual detector are then fed into the
same reconstruction program that physicists will use to inspect the real data, allowing them to compare the
real data directly with the predictions of different theoretical scenarios. Such Monte Carlo studies have
been carried out since 1984, when the case was first made to fund the LHC, and today the ATLAS
database contains simulations of over 600 different scenarios. ...

Using the design luminosity of the LHC and a Higgs mass of 250 GeV, we would expect to produce about
10 events containing Higgs bosons every minute. This is a promising start, especially as the detector is
designed to run for up to 10 years. ...

The Higgs boson can decay in many different ways, with the probability of a particular type of decay
depending on the as-yet unknown mass of the Higgs. From previous experiments, we know that the Higgs
mass must be above 114 GeV/c2 - otherwise we would already have seen it - while theory requires it to lie
below 1 TeV/c2.

If it has a "low" mass (about 120 GeV/c2), it will most often decay into a bottom quark and antiquark.
Unfortunately, it is very hard to tell these apart from the quarks produced in collisions in which no Higgs
is present. A low-mass Higgs can also decay into a pair of photons, but it does this much less often - only
once in 1000 decays.
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However, this decay is much easier to pick out, and there are so many proton-proton collisions that there
will still be thousands of these events produced.

If the Higgs has a high... mass (above 180 GeV/c2), then it is most likely to decay into pairs of W and Z
bosons. The easiest signal to identify occurs when the Higgs decays into two Z bosons, which each decay
in turn into a pair of electrons or muons. This signature of four leptons can be easily identified by the
detector, and is not often produced by unknown Standard Model processes. Furthermore, by measuring the
momentum of each of the leptons, it is possible to reconstruct the mass of the parent particle of each pair.
Hence, particle physicists will home in on this type of decay by looking for two pairs of leptons in an
event, the momenta of each of which "add up" to a value close to the known mass of the Z boson. Taking
this idea further, the momenta of the two Z bosons can then be used to derive the Higgs mass. ...".

A slide from "Prospects for H -> WW searches at ATLAS" by Gemma Wooden at IoP meeting 2010 showed:



Triviality3states in 2009

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Triviality3states2009.html[4/16/18, 1:12:08 AM]

According to slides (some modifications by me in the following four images) in a 2007 CERN-FNAL powerpoint
presentation by Andy Parker: 
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Note that in the electroweak sector of the Standard Model, the Z boson plays the role of a heavy photon whose mass
comes from the Higgs mechanism, so the Z pair signature looks like a heavy version of the photon pair signature that
becomes effective at energy ( or at Higgs mass ) greater than the total mass of the two Z bosons, each of which has

mass about 90 GeV, or at energy ( or at Higgs mass ) greater than about 180 GeV.
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Note also that for a Higgs to decay at a high rate into a Tquark and a Tbar antiquark, the Higgs mass would have to be
at least twice the Tquark mass, or 2x130 = 260 GeV for the lightest Tquark state in my model, or 2x175 = 350 GeV
for the 175 GeV Triviality Tquark 8-dim Kaluza-Klein state that is recognized by Fermilab analysts, or 2x218 = 436
GeV for the 218 GeV Critical Point BHL state, and none of the three Higgs states in my model ( 146 GeV, 188 GeV,

and 239 GeV ) are heavy enough for such decay into a T-Tbar quark-antiquark pair.

LHC in 2011-2012 and Beyond

Tommaso Dorigo said in his blog entry 31 Jan 2011 
"The LHC Will Run At 7 TeV in 2011 and 2012" 

"... LHC will continue to run through 2012, increasing as much as possible the instantaneous luminosity of the beams.
This means that while at the end of 2011 CMS and ATLAS might still only have one inverse femtobarn of collisions
to play with, by the end of 2012 it is reasonable to expect at least a factor of 5 more
data. ... The graph below ...[ I have altered it by omitting irrelevant material and adding three vertical lines at the Higgs
masses for the three states in my physics model. The cyan line also corresponds to the Higgs mass predicted in hep-
ph/0311165 by Hashimoto, Tanabashi, and Yamawaki in the context of an 8-dim Kaluza-Klein Higgs-as-T-
condensate model. ]... 

... shows the number of standard deviations equivalent to the observable ... Standard Model Higgs boson ... signals that
may be obtained by a combination of sensitive search channels by CMS. The curves show the median sensitivity, i.e.
they show the minimum significance achievable 50% of
the time. Different curves refer to ... different integrated luminosities. As you clearly see, 50% chances of a 3-sigma or
larger evidence for the Higgs boson exist in a wide range of masses, even with the 7 TeV running and 5 inverse
femtobarns ( the full blue line -a reasonable estimate for 2012!). And bear in mind that
this is CMS only: a combination with ATLAS would typically make a 3-sigma signal become a 4-
sigma one, roughly. If it were real! ...". 

However, the LHC has performed much better than Thommaso Dorigo expected in January 2011. 
The LHC run after January 2011 up to July 2011 produced 1/fb with 5/fb expected by Halloween 2011, 
so the criteria that Thommaso Dorigo set out in January 2011 show LHC status as of July 2011 for 
Higgs exclusion (95% CL), evidence (3 sigma), and discovery (5 sigma) as shown in this chart adapted from the blog
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of Philip Gibbs: 

so, by Halloween 2011, 
the Higgs boson predictions of my E8 Physics model should be either validated or refuted. 

What should the LHC do after that ?

If the LHC validates by E8 Physics model 
or otherwise observes only Standard Model Higgs below 300 GeV with no indication  
of any supersymmetry or other new physics, 
then
the energy frontier to be explored will be the energy range 
above electroweak symmetry breaking (order of 1 TeV). 

In that region the Higgs mechanism will not be around to generate mass,
so everything will be massless,
which is an interesting new regime that needs to be explored because:

1 – The fermions of different generations may look a lot alike.
For leptons, massless electron, muon, and tauon may be hard to distinguish.
For quarks being all massless, Kobayashi-Maskawa matrix may look very different, 
with possible consequences for CP violation. 

2 – Massive neutrinos may lose their mass,
and so neutrino oscillation phenomena may change in interesting ways.

3 – With no massive stuff, Conformal Symmetry may become important,
leading to phenomena such as:

a – Twistor stuff may be directly observable. 
See for example the book "Mathematics and Physics" by Manin, who says there:

“… What binds us to space-time is our rest mass,
which prevents us from flying at the speed of light,
when time stops and space loses meaning.
In a [massless] world ... there are neither points nor moments of time;
beings … would live nowhere and nowhen;
only poetry and mathematics [ and maybe the LHC ] are capable 
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of speaking meaningfully about such things.
One point of CP3 is the whole life history of a free …[ massless particle ]…
the smallest event that can happen to …[ it ]…”.

b – Segal conformal cosmological SU(2,2) phenomena may be observable and
may be related to Dark Energy because Segal uses SU(2,2) as a source of our
observation of expansion of the universe;

c – Since the Conformal group acts in 6-dim spacetime,
maybe two new large physical spacetime dimensions might emerge.

The LHC upgraded to 14 TeV could explore the range from 1 TeV up to 14 TeV, 
which is substantially beyond its present 7 TeV,
and
if the LHC by Halloween 2011 validates by E8 Physics model or otherwise observes 
only Standard Model Higgs below 300 GeV with no indication  of any supersymmetry 
or other new physics, 
then
the best use of the LHC may be to search the massless regime as high as possible, 
which would require upgrading LHC to 14 TeV
which could most expeditiously be done by using 2012 for the upgrade
and simultaneously for formulating experiments to test the massless regime. 

The massless regime is a new unknown frontier, so that any money spent on a 2012 upgrade 
would not only make the LHC more stable but would get the LHC up to 14 TeV much earlier, 
enabling exploration that might produce a high return of significant now-unknown useful physics.  

 



IFA, Adinkra, Llull, E8 and Physics
Frank Dodd (Tony) Smith, Jr. - 2011 - [ My comments within quoted material are in  red.]

IFA
At least as far back as 12,000 years ago, Africans had developed IFA Oracle 
divination based on the square of 16 = 16x16 = 256 = 2^8 
corresponding to the vertices of an 8-dimensional hypercube 
and to the binary 2-choice Clifford algebra Cl(8) and 
so to related ones such as Cl(8)xCl(8) = Cl(16).   
One IFA way to choose among the 2^8 possibilities is to cast an Opele Chain 

( image from Folkcuba.com web site ) 

 
of 8 shells that when cast can land either up or down. 

Since the number of sub-hypercubes in an 8-dimensional hypercube 
is 6,561 = 81x81 = 3^8, 
the IFA Oracle has N=8 ternary 3-structure as well as binary 2-structure:  
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4 =2x2  9 = 3x3 
3                8           27 
4             16 = 4x4         81 = 9x9 
5           32                   243 
6         64 = 8x8                 729 = 27x27 
7      128                           2187 
8    256 = 16x16                       6561 = 81x81 

As ancient African games such as Owari show, binary 2- structure corresponds to 
static states and ternary 3- structure corresponds to dynamic states. 
Mathematically, using binary 2-choice static states to define dynamics on 3 ternary 
neighbor states produces the 256 elements of Elementary Cellular Automata.  



“... Adinkra ... 
Adinkra are visual forms that ... integrate striking aesthetic power, evocative 
mathematical structures, and philosophical conceptions ... against the background 
of the cosmos. This cosmic framework is suggested by the Adinkra symbol Gye 
Nyame ... meaning ... “This great panorama of creation dates back to time 
immemorial, no one lives who saw its beginning and no one will live to see its end, 
except Nyame [ = God ]. ...”...  
similarities between Classical Andinkra and the mathematical technology ... are ... 
developed by James Gates and Michael Faux ... to model relationships between 
fundamental physical structures of the universe. ...”. ( quote from The Oxford 
Encyclopedia of African Thought, Vol. 1, by F. Abiola Irele and Biodun Jeyifo )

The African Adinkra character Gye Nyame looks like an Opele Chain 

and also 

 looks like the Chinese character meaning Law 

The Chinese character’s pronunciation FA was probably introduced into Mandarin 
after 1000 AD. It is possible that the similarity of the Chinese pronunciation FA 



and the African FA is a result of African influence on China through contact by 
Chinese ocean voyages around 1000 AD, and the role of IFA as Divination Law.  

Llull
Near the end of the 13th century, Ramon Llull of Mallorca studied the 16 
possibilities of IFA ( in the Arabic form of the Ilm al Raml ) and realized that they 
had a Fundamental Organizational Principle that he summarized in a Wheel 
Diagram with 16 vertices connected to each other by 120 lines. 

If the 16 vertices represented a 16-dimensional vector space, then the 120 lines 
connecting pairs of vectors represented 120-dimensional D8 bivectors of rotations 
in that 16-dimensional vector space.  That total geometry is described by 
the Real Clifford Algebra Cl(16) with 16-dim vector space. 
Some Llullian ideas seem to be encoded in Tarot, which was developed roughly 
contemporaneously with Llull, and whose cards correspond to 
the 78-dimensional E6 Lie algebra. 

E8 
The 120 D8 bivectors combine with 128 Cl(16) half-spinors to produce E8. 
In 2007, Garrett Lisi used the 248-dim E8 Lie algebraas the basis for a Physics 
Model, but his model has been shown to have technical flaws. 
However, 
it is possible (as outlined in this paper) to construct a realistic E8 Physics Model 
which is free of such technical flaws. 



Physics

Sylvia Naples in a May 2009 Bard College Senior Project at 
http://math.bard.edu/student/pdfs/sylvia-naples.pdf 
said: “... In a supersymmetric theory, every ... fermion ... corresponds to a partner 
particle, or superpartner, ... boson ... A supersymmetry transformation turns a 
fermion, a particle with half integer spin, into a boson with integer spin. ...
supersymmetry must be spontaneously broken; if there were superpartners with the 
same mass as known particles, we would have observed them. If supersymmetry is 
broken, superpartners would have greater masses, allowing us to observe them 
only at high energies. ... 
Adinkra is indigenous to Western Africa ...[ African IFA divination is directly 
related to cubic 2^N structures with 2^8 as fundamental. ]... 
In [ hep-th/0408004 ]... Faux and Gates define Adinkra graphs [ the most 
fundamental of which seem to me to correspond to African IFA Divination ]... that 
visually represent off-shell N-extended one-dimensional supersymmetry ... N-
extended supersymmetries ... are combined to form more intricate structures with 
additional supersymmetries ... the representation of supersymmetry in multiple 
dimensions is encoded in the representation theory of one-dimensional 
supersymmetry algebras ...
In this paper, our main concern is the classification of Adinkra graphs. ...
The free Adinkra is a graph that gives a description of the exterior algebra ... 
[ Clifford algebra adds spinor structure to the graded framework of the exterior 
algebra. ] ... 
The vertices of the free Adinkra correspond to elements of the basis of the exterior 
algebra, and the edges of the free Adinkra correspond to the wedge operation ...

...



 
...

 
...

...”.   [ As Clifford Algebras, (1,2,1) corresponds to Cl(2) = Q = Quaternions, 
(1,3,3,1) to Cl(3) = Q + Q, and (1,4,6,4,1) to Cl(4) = M(2,Q) = 2x2 Q matrices.  ]



Gates and co-authors Doran, Faux, Hubsch, Iga, Landweber, and Miller in arxiv 
0806.0050 [hep-th] said: 
“... Adinkras are directed graphs with various colorings and other markings on 
vertices and edges ...  The fundamental example of an Adinkra topology is that of 
the N-cube,  I^N = [0; 1]N. It has 2^N vertices and N x 2^(N-1) edges.
We may embed it in R^N by locating the vertices at the points
p = (p1, ... , pN) in R^N, where pI = 0 or 1 in all 2^N possible combinations. ... 
For every vertex, p, the weight of p, written wt(p), equals the number of J in 
{1, ... ,N} for which pJ = 1. [ Weight corresponds to Clifford Algebra grade. ]
...
As the weights of the vertices are either odd or even, we color them either black or 
white, respectively ... black for fermions ... white for bosons ...  [ In Clifford 
Algebra, even corresponds to the Even Subalgebra of Cl(N) and odd to the Odd 
Part of Cl(N). In Thomas Larsson’s E8 7-grading 

8 + 28 + 56 + 64 + 56 + 28 + 8
even corresponds to the 120-dim adjoint of Spin(16) D8 and 
odd corresponds to a 128-dim half-spinor of Spin(16) D8. ] ...
We associate the numbers from 1 to N with N different colors ... The result is 
called the colored N-cube.
...
We now construct ... MI^Ncubic ... Adinkras ... called Top Clifford Algebra 
superfields ... let N = 3 ...

...”. 

[ In the MI^Ncubic picture interpreted as a Clifford Algebra, 
the 3 grade-1 elements correspond to 3-dim space, 
the 3 grade-2 elements to spin(3) = su(2) covering of the rotations in 3-dim space, 
and the spinors to Quaternions Q. ] 



Gates and co-authors Doran, Faux, Hubsch, Iga, Landweber, and Miller in arxiv 
0811.3410 [hep-th] said: 
“... Herein, we relate Adinkras to Clifford algebras ... 
The extreme example is when the Adinkra is one-hooked], that is, there is only one 
vertex v of lowest engineering dimension [ grade ], and that this is the unique 
vertex having all its adjacent edges oriented away from it ... 
In the one-hooked case ... there is only one Adinkra possible, with only one 
Adinkra topology, and with only one doubly even code capable of describing it. ... 
Here is an example of a hypercube I^4 topology ... 

[ In the MI^Ncubic picture interpreted as a Clifford Algebra, 
the 4 grade-1 elements correspond to 4-dim spacetime with signature (1,3), 
the 6 grade-2 elements to spin(1,3)  Lorentz transformations, 
and the spinors to pairs of Quaternions (Q,Q), 
with (Q,0) being + half-spinors and (0,Q) being mirror image -half-spinors. ]...”. 



G. D. Landweber’s 2006 program Adinkramat at http://www.cohomology.com/ 
produces Adinkra graphs of MI^Ncubic, such as for N = 5, 6, 7, and 8: 

N = 5 with 10-dim grade 2 = Spin(2,3) DeSitter: 

N = 6 with 15-dim grade 2 = Spin(2,4) = SU(2,2) Conformal:  

N = 7 with 21-dim grade 2 = Spin(7): 



N = 8 of real Clifford Algebra Cl(8) with 28-dim grade 2 = Spin(8) 
and graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
with 2^8 = 256 elements and 
sqrt(256) = 16-dim spinors = 8-dim +half-spinors and 8-dim -half-spinors

The 2^8 = 16x16 = 156 elements of Cl(8) correspond directly to:  
the 256 vertices of an 8-dim hypercube; 
the 256 Odu of IFA Divination; 
the 256 fundamental Cellular Automata. 

248 of the 256 correspond directly to the 248 generators of the E8 Lie algebra 
and the physical elements of my E8 physics model. 

240 of the 256 correspond directly to the 240 Root Vectors of E8. 

Here are some images showing some details of those correspondences: 



The 256 Odu of IFA: 



The 256 Fundamental Cellular Automata 

have the same graded structure as the Cl(8) real Clifford algebra 
and the 8-dimensional hypercube and the N = 8  MI^Ncubic Adinkra graph: 









Gates and co-authors Faux and Hubsch in arxiv 0904.4719 [hep-th] said:
“... A two-dimensional on-shell model under a compactification produces a one-
dimensional off-shell model. ... An off-shell model in one bosonic dimension 
identifiable as the worldline, with N = 8 supersymmetry ... is the lowest N-
extended supersymmetry where the minimal supermultiplet is ... unique in having 
eight bosons and eight fermions, transformed into each other by ... 
Spin(8), and ... its Z2-extension, Pin(8) ... 
the Pin(8) / Spin(8) = Z2 reflections swap the two spinors of Spin(8): 8s <--> 8c, 
and are the Z2 part of the ... unique triality ... S3 outer automorphism of Spin(8). ...
[ acts on ]... 8v ... 8s ... 8c ... 

... relevant subgroup chains of Spin(8) ...[ include ]... 



... The E8 Algebra ... has a Spin(16) maximal, regular subalgebra. 
With respect to this, the E8 adjoint representation decomposes as
248 -->  120 + 128 ...”. 

Since Spin(16) is the bivector Lie algebra of the Cl(16) real Clifford algebra, 
you need to look at the N = 16 Adinkra to construct E8. However, even with the 
Adinkramat program, it is hard to make a nice visual Adinkra diagram with all 
the 2^16 = 65,536 vertices for N = 16 and Cl(16), 
so here I will just list the dimensions of the graded structure  

1 
16
120 
560
1820
4368
8008
11440
12870
11440
8008
4368
1820
560
120 
16
1

for N = 16 of real Clifford Algebra Cl(16) with 120-dim grade 2 = Spin(16) 
with 2^16 =65,536 elements and 
sqrt(65,536) = 256-dim spinors = 
= 128-dim +half-spinors and 128-dim -half-spinors. 

An easy way to understand the E8 building block parts of Cl(16), that is, 
the 120-dim Spin(16) D8 bivectors and the 128-dim Spin(16) D8 half-spinors, 



is to use the 8-periodicity property of real Clifford Algebras 
to factor Cl(16) into the tensor product Cl(8) x Cl(8): 

By that factorization: 



the 256-dim Cl(16) full spinors are the sum of these tensor products: 

Cl(8) half-spinor 8s x Cl(8) half-spinor 8s 
Cl(8) half-spinor 8s x Cl(8) half-spinor 8c 
Cl(8) half-spinor 8c x Cl(8) half-spinor 8s 
Cl(8) half-spinor 8c x Cl(8) half-spinor 8c 

so the 128-dim Cl(16) half-spinor = 8s x 8s + 8c x 8c = 64ss + 64cc 
has E8 triality transformation among 64vv and 64ss and 64cc 
consistently inherited from Cl(8) Spin(8) D4 triality among 8v and 8s and 8c.

and 

the 120-dim Cl(16) grade-2 bivectors are the sum of these tensor products: 

Cl(8) grade-0 x Cl(8) grade-2 = 1 x 28 = 28  
Cl(8) grade-1 x Cl(8) grade-1 = 8v x 8v = 64vv 
Cl(8) grade-2 x Cl(8) grade-0 = 28 x 1 = 28

so that 120-dim Cl(16) grade-2 = 28 + 64vv + 28 
which is the even part of the E8 7-grading 8 + 28 + 56 + 64 + 56 + 28 + 8 
( Note that 64vv = U(8) contains the SU(8) subgroup of D8 Spin(16)
   and that D8 / U(8) is a rank 4 symmetric space of 28+28 = 56 dimensions. )
and 
is contained in the even part 1 + 28 + 70 + 28 + 1 
of the Cl(8) grading 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1



The 8 elements of the Cl(8) grading that are not directly included in E8 are: 

1 of grade-0  

3 in grade-4 

3 in grade-4 

1 of grade-8 

They can be interpreted as 8 of the 16 components of 
the Cl(8) primitive idempotent f =
=  (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 
= (1/16)( 1   - e_5712 - e_1345 - e_6123 
                    - e_4671  - e_7234  - e_2456 - e_3567
                    + e_2358 + e_1248 + e_5618 + e_7138  
                    + e_6728 + e_3468 + e_4578                       + e_J ) 

which 8 components correspond to the 4-dim M4 physical spacetime part 
of the 8-dim M4 x CP2 Kaluza-Klein spacetime of E8 physics. 



The 8-dim M4 x CP2 Kaluza-Klein spacetime of E8 physics corresponds to 
the 8 grade-1 elements:  

which represent the T X Y Z basis elements of M4 physical spacetime 
and which, by Triality, correspond to the fundamental fermion particles: 

neutrino, red down quark, green down quark, blue down quark 

and 

which represent the R Q P C basis elements of CP2 internal symmetry space
and which, by Triality, correspond to the fundamental fermion particles: 

blue up quark, green up quark, red up quark, electron. 

Since the Cl(8) Clifford Algebra is the algebra of 16x16 real matrices, 
each of its 256 elements can be written as such matrices. 

If the 8 grade-1 elements are written explicitly as real 16x16 matrices, 
the rest of the 256 Clifford Algebra element matrices can be calculated from the 8. 

Based on an internet discussion with Greg Moxness who has very interesting 
material and beautiful graphics on his web site at http://theoryofeverything.org/ 
here is an example of explicit real 16x16 matrices for the 8 grade-1 elements: 

Note that 
the 16x16 algebra matrices of the Cl(8) Clifford Algebra 

are not the same as 
the 16x16 matrices showing binary order structure of its 256 elements. 





Here is how the 8 grade-1 elements fit among all 16x16 = 256 elements of Cl(8): 

The correspondence between M4xCP2 spacetime and fermions is due to Triality. 



In addition to the 16x16 = 256 element array shown above arranged in binary 
number order (similar to the Fu Xi ordering of the I Ching), 
the 256 elements can also be arranged according to their Clifford Algebra  graded 
strucure, and here is how the 8 grade-1 elements fit that way: 
 

The colored elements are the 248 of the 256 that correspond to E8. 



Triality makes the correspondence of Cl(8) with E8 consistent with physics. 
Here is my current (somewhat conjectural) view of how that works:  

The 8 of E8 represents the primary covariant component of 8 fermion particles 
in 8-dim spacetime, and 
the grade-1 8 of Cl(8) represents the 8-dim spacetime vector space, 
which is OK by Triality between 8v and 8s; 

The 8 of E8 represents the primary covariant component of 8 fermion anti-particles 
in 8-dim spacetime, and 
the grade-7 8 of Cl(8) represents the 8-dim pseudovectors, 
which is OK by Triality between 8v and 8c;  

The 56 of E8 represents 7 of the 8 covariant components of 8 fermion particles 
in 8-dim spacetime, and 
the grade-3 56 of Cl(8) represents the 8-dim spacetime vector space acted on by 
the bivector spacetime transformations from the primary component to the other 7 
covariant components of fermion particles in 8-dim spacetime, 
which is OK by Triality between 8v and 8s;  

The 56 of E8 represents 7 of the 8 covariant components of 8 fermion anti-particles 
in 8-dim spacetime, and 
the grade-5 56 of Cl(8) represents the 8-dim spacetime pseudovector space acted 
on by dual of the transformations described with respect to 56, 
which is OK by Triality between 8v and 8c; 

The 64 of E8 represents 8v x 8v of 8-dim spacetime, and 
the grade-4 70 of Cl(8) contains 64 elements 8s x 8c, 
which is OK by Triality between 8v and 8s and 8c; 

The remaining 6 = 70 - 64 of grade-4 and 1 grade-0 and 1 grade-8 of Cl(8) are, 
as indicated in the above chart, not included in E8. 

The direct inclusion of E8 in Cl(8)xCl(8) = Cl16) 
is useful in the following outline of how the E8 of this Physics model lives 

inside a larger Cl(16)-based hyperfinite factor Algebraic Quantum Field Theory 
whose structure is related to a Bosonic String Theory in which 
Strings are physically interpreted as representing World-Lines: 
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Milky Way ( image from NASA Goddard ):

Andromeda ( image from ESA ): 
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Cox and Loeb in 0705.1170 [astro-ph] said: 
“... the Milky Way ... and Andromeda ...[ ( images from NASA Fermi GRST and WISE )

  
]... are moving toward each other at about 120 km/sec ... Allowing for a 
comparable amount of diffuse mass to fill the volume of the Local Group, we find 
that the two galaxies are likely to collide in a few billion years - within the Sun’s 
lifetime ... there is a chance that the Sun will be pulled away from its present 
orbital radius and reside in an extended tidal tail ... there is a remote possibility that 
our Sun will be more tightly bound to Andromeda  ... 

 ...”. 
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A 24 September 2003 astsun.astro.virginia.edu/~mfs4n/sgr/ web page said: 
“... this animation ... by ... Kathryn Johnston ... begins when a Sagittarious-like 
dwarf galaxy was a compact, undisturbed system, and follows the Milky Way’s 
disruptive influence over time ... If this were the Sagittarius system, this simulation 
would span approximately 2 billion years in the past ... 

... through 500 million years into the future ...  ...”. 
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McConnachie et al in 0909.0398 [astro-ph] said: 
“... The discovery that the Sagittarius dwarf galaxy was being cannibalized by the 
Milky Way brought into sharp focus the role of satellite accretion in the build-up of 
a galaxy’s mass ...”. 

Robert Roy Britt in a 24 September 2003 space.com web article said: 
“... Detailed new observations of out Milky Way Galaxy reveals thousands of stars 
being stripped from a neighbor ... Sagittarius dwarf galaxy ... 10,000 times less 
massive than the Milky Way ... now a vestige of its former self. ... A model shows 
the Milky Way’s spiral (blue) with the Sun’s position noted by a yellow dot. 
Sagittarius debris ... descends through the Sun’s position ... 

... stars and star clusters now in the outer parts of the Milky Way have been 'stolen' 
from Sagittarius ... For only a few percent of its 240 million-year orbit around the 
Milky Way Galaxy does our solar system pass through the path of Sagittarius 
debris ...”. 
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Vicki Sarajedini has a www.astro.ufl.edu web site with a lot of information about 
the Milky Way, including the following image showing the orbital direction of 
motion of the Sun and a system of coordinates: 

 

Majewski, Skrutskie, Weinberg, and Ostheimer in astro-ph/0304198 said: 
“... A prominent leading debris arm extends from the Sgr center northward of  the 
Galactic plane to an apoGalacticon about 45 kpc [ 146,700 lyr ]from the Sun, then 
turns towards the North Galactic Cap (NGC)from where it descends back towards 
the Galactic plane, becomes foreshortened and at brighter magnitudes covers the 
NGC. The leading and trailing Sgr tails lie along a well-defined orbital plane about 
the Galactic Center. 
...
the Sgr debris plane is similar to that of the ecliptic ... 
which has a pole [ l, b ] = [ 276, -30 ]
 ... 
The Sun lies within a kiloparsec [ 3,260 lyr ] of that plane and near the path of 
leading Sgr debris; thus, it is possible that former Sgr stars are near or in the solar 
neighborhood. 
...
To study the Sgr system ... we ... define a coordinate system ... we adopt the 
method of Great Circle Cell Counts (“GC3” ...) .... the peak in GC3 counts yielded 
poles within a degree of ( l, b ) = ( 273, -13 ) degrees ... [ Others ]... have ... 
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identified a peak at ( l, b ) = ( 90, 13 ) degrees ... with Sgr ... Any great circle 
distribution on the sky produces two antipodal peaks in the cell counts. Contrasting 
with ...[ others]... we elect to identify Sgr with the peak in the South Galactic 
Hemisphere because this corresponds to the angular momentum pole of the 
satellite itself 
... 
more natural ... coordinate system[s] for the interpretation of Sgr tidal debris ... one 
heliocentric and one Galactocentric ... are useful ... 
In the first, Sgr latitudes, Bo, are defined by the Sgr debris projected on the sky as 
viewed from the sun ... Sgr longitudes, /\o, are defined to increase in the direction 
of trailing Sgr debris, with the prime meridian, /\o = 0 degrees, defined by the 
longitude of ... the center of Sgr ... 
The second ... We define a Galactocentric ( /\gc, Bgc ) system with /\gc = 0 taken 
as centered on Sgr 
... 
The Northern Arm can be seen ... to represent the leading tidal debris tail of Sgr. ... 

... Figure 11 makes clear the relationship between the diffuse Northern Galactic 
Cap (NGC) “fluff” and the Northern Arm ... 
the Sun lies within a kiloparsec [ 3,260 lyr ] of the Sgr orbital plane ... thus the 
actual proximity of Sgr debris to us depends on the length of the leading arm and 
where it crosses the Galactic plane on this side of the Galactic Center ... 
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[ Figure 11 shows ]... the presence of 15 - 30 kpc [ 48,900 - 97,800 lyr ] distant M 
giants stretching from /\o = 225 degrees to 280 degrees or more. An even wider 
angular distribution at closer distances suggests the passage of leading arm 
material both exterior and interior to the Solar Circle at these distances ( the NGP 
is near /\o = 256 degrees ). 
... 
our ... best fitting models to the present data set obtain a passage of the center of 
the leading Sgr within two kiloparsecs [ 6,520 lyr ] of the Sun ... [ Other ]... 
models ... predict current passage of leading arm debris through the Galactic plane 
at a mean distance of about 4 kpc [ 10,040 lyr ] outside the Solar Circle ...”. 

Has our Solar System been captured from the Sagittarius Dwarf 
or 

Has our Sun been in its present orbit in the Milky Way for billions of years
? 

Even if the Sun is not now in the intersection region of the Sagittarius Dwarf debris  
with the Milky Way, and even if the intersection region is outside the Solar Circle, 
then it is still possible that: 

the Sun and our Solar System lived in the Sagittarius Dwarf until it was captured 
by the Milky Way in the intersection region  
and
the Sun and our Solar System, due to complex interaction with the gravitational 
field of the Milky Way and with the interstellar dust and gas and Dark Matter of 
both the Sagittarius Dwarf and the Milky Way, an interaction time that, if the Sun 
first entered the Milky way within 4 kpc from its present position and moved to its 
present position at an average speed of 200 km/sec, could have been as long as 
about 10 million years, 
changed its orbital direction  from perpendicular descent into the Milky Way 
galactic plane to its current 200 km/sec motion in a Milky Way galactic plane orbit. 

The Capture Conjecture would be supported by data showing that: 

the Solar System inherited its Ecliptic Plane from the Sagittarius Dwarf 
and 
the Solar System is still embedded in dust and gas from the Sagittarius Dwarf. 
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The Sun and our Solar System over the past 10 million years
changed its orbital direction 

from perpendicular descent from the Sagitttarius Dwarf 
into the Milky Way galactic plane 

to its current 200 km/sec motion in a Milky Way galactic plane orbit. 

The change in direction would be due to complex interaction with the gravitational 
field of the Milky Way and with the interstellar dust and gas and Dark Matter of 
both the Sagittarius Dwarf and the Milky Way. 

The 10 million year upper bound on the interaction time is because, if the Sun first 
entered the Milky way within 4 kpc from its present position and moved to its 
present position at an average speed of 200 km/sec, it would have taken as long as 
about 10 million years to complete the transition to its present state. 

The Solar System ( three images from NASA IBEX web site) 

may have been enclosed in an interstellar bubble 
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that reduces our exposure to high energy (greater than 100 MeV ) cosmic rays 

and 
so have maintained the same Ecliptic Plane and ambient interstellar dust and gas 
throughout the transition whereby the bubble became disconnected from the 
influence of the Sagittarius Dwarf and became a captive part of the Milky Way. 

Are there any events in the past 10,000,000 years of Earth History 
that might be related to a Milky Way Capture Process?

Prior to Capture, 23,639,040 years ago ( the Three Sequences Calendar period 
calculated in 26 BC China as the Santong Li ) Dolphins appeared as the most 
advanced life forms on Earth. The following dates are very approximate: 
 
3,000,000 years ago the present Ice Age began. 
2,000,000 years ago the Yellowstone volcanic caldera erupted, venting 2500 cubic 
kilometers of ash. 
788,000 years ago the latest reversal of Earth’s magnetic field occurred. 
340,000 years ago the Geminga supernova irradiated Earth, and Neanderthals 
displaced Homo Erectus. 
160,000 years ago Modern Humans displaced Neanderthals. 
11,600 years ago the Younger Dryas cold snap was followed by the Vela X 
supernova and fragmentation of the Taurid/Encke Comet, and then by a very 
sudden( 50 years or so ) warming event that ended the Ice Age. 
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The Solar System may have inherited its Ecliptic Plane 
from the Sagittarius Dwarf:

Majewski, Skrutskie, Weinberg, and Ostheimer in astro-ph/0304198 said: 
“...  the Sagittarius Dwarf debris plane is similar to 

that of the [ Solar System ] ecliptic ...”.  

The 24 September 2003 space.com article contains an image 

showing that the galactic plane of the Sagittarius dwarf is tilted about 70 degrees 
from the galactic plane of the Milky Way, which is indeed “similar” to the ecliptic 
plane of  our Solar System ( gold line ) that is tilted about 60 degrees 

from the galactic plane of the Milky Way. This led Matthew Perkins Erwin and 
Dan Eden to be the first people (afaik) to support the Capture Conjecture ( see a 
viewzone2.com web article at /milkywayx.html and milkyway22x.html ). 
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The Solar System is still embedded in dust and gas 
from the Sagittarius Dwarf.

Opher, Stone, and Gombosi in 0705.1841 [astro-ph] said: 
“... The Orientation of the Local Interstellar Magnetic Field 
...
The orientation of the local interstellar magnetic field introduces asymmetries in 
the heliosphere that affect the location of heliospheric radio emissions and the 
streaming direction of ions from the termination shock of the solar wind. ...[ ( image 
from 0905.1120 by Lazarian and Opher )

]... We combine observations of radio emissions and energetic particle streaming 
with extensive 3D MHD computer simulations of magnetic field draping over the 
heliopause to show that 

the plane of the local interstellar field is about 60 to 90 degrees from the 
galactic plane. 

This suggests that the field orientation in the Local Interstellar Cloud differs from 
that of a larger scale interstellar magnetic field thought to parallel the galactic 

plane. ...
the galactic plane (GAL) ... is 120 degrees from the ecliptic plane ... 
Based on the fact that the galactic magnetic field is oriented nearly parallel to the 
galactic plane...[ it has been ]... suggested the local interstellar magnetic field (in 
the local neighborhood of the sun) was also parallel to the galactic plane.  ...
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The interstellar magnetic field is frozen into interstellar plasma that is deflected 
around the  heliopause, causing the field to drape over the heliopause. 
...
We considered several directions of interstellar magnetic field: 
the hydrogen deflection plane... HDP ... ;
the galactic plane ... GAL ... ; 
and the plane perpendicular to the galactic plane (PPG) 
with different inclination angles α, where α is the angle between the interstellar 
magnetic field and interstellar wind velocity. 
In the model coordinate system, with β being the angle between the interstellar 
magnetic field and the solar equator, 
HDP correspond to β=60°, GAL to β=120°, and PPG to β=44°
...

...[ The above figure ]... indicates that the heliopause is strongly influenced by the 
interstellar magnetic field direction ... and has a plane of symmetry approximately 
parallel to the plane of the local interstellar magnetic field 
...  
The second set of observational data that we used to constrain the orientation of the 
local interstellar magnetic field was the streaming ions from the termination 
shock ... we showed that an interstellar magnetic field in the HDP could distort the 
termination shock in a direction that explains the TSPs outward streaming at 
[ Voyager I ] V1. ...
we find from Voyager observations that the plane of the local interstellar magnetic 
field is not parallel to the galactic plane, but 60° to 90° from that plane (rotated 
clockwise from a view from the Sun).  This suggests that the field orientation in 
the Local Interstellar Cloud differs from that of a larger scale interstellar magnetic 
field thought to parallel the galactic plane.  ...”. 
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Earth and Milky Way in 2012

Since the Milky Way Galactic Center ( blue dot at center of blue circle ) 

is in both the Milky Way Galactic Plane and the Ecliptic Plane of our Solar System 
( red circle = Earth (E) orbit, red dot = Sun (S) ) it is possible for the Earth to line 
up with the Sun and the Milky Way Galactic Center so that, from the Earth, the 
Sun appears to be at the Milky Way Galactic Center. 

If the configuration had very simple geometry, then this would happen every year, 
once in each Earth orbit around the Sun ( until the motion of the Solar System in its  
240 million year Milky Way orbit moves the Ecliptic Plane away from its present 
configuration ) 
but
 the Earth spins on its axis oriented about 23.4 degrees away from being 
perpendicular to the Ecliptic Plane, and that axis precesses with a period of about 
26,000 years. A web page by Jim Kaler at stars.astro.illinois.edu/celsph.html says: 
“... The celestial sphere ... 
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... As ... the Sun ... moves along the ecliptic against the background stars ... the 
Sun ... appears also to move north and south of the celestial equator ... 
the Sun appears to move against a band of 12 ... Zodiac ... constellations ...
[ such as, during the present precessionary epoch, ]... 
Sagittarius ... December 18 ...[ to ]... January 20 ...[
On December 22, the Sun reaches its most southerly extent, at a declination of 23.4 
degrees south, at the Winter Solstice ...”. 

Since the Milky Way Galactic Center is in Sagittarius at a declination of about 29 
degrees south, the closest approach of the Sun as it appears from Earth will be at 
Winter Solstice during the present precessionary epoch when the Winter Solstice 
Sun in Sagittarius. 

John Major Jenkins on an alignment2012.com/whatisga.htm web page said: 
“... we can visualize the 2012 Galactic Alignment ... 

... Position A is wher the December solstice sun was ... some 3,000 years ago. 
Position B is 1,500 years ago ... Position C is “era-2012”, when the December 
solstice sun has converged, as a result of the precession of the equinoxes, with ... 
the Galactic equator ... 
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The precise alignment of the ... center-point of the body of the sun as viewed from 
earth ... with the Galactic equator was calculated to occur in 1998 ... The sun is 
one-half a degree wide. ... 

... Therefore, the sun, on the December solstice, will take approximately 36 years 
to precess through the Galactic equator ... Thus, the Galactic Alignment ... 
“era-2012” ... is 1998 +/- 18 years ... 
1980-2016. ...
This Galactic Alignment occurs only once every 26,000 years, 
and was what the ancient Maya were pointing to 
with the 2012 end-date of their Long Count calendar ...”. 

Terence McKenna on Art Bell radio show 5/22/97 said: 
“... ... I've got a formal mathematical theory [ based in part on the King Wen 
Sequence I Ching ] that ... produce[s] ... a time-scale wave ... 
by fitting known historical and paleontological and geological data into these 
waves at different scales, I was finally able to discern a best fit. ... 
... There is only one point in the entire cycle where ... the universe is actually evolving 
some kind of process of self-metamorphosis, and human beings indicate that we have 
crossed some boundary into some new era, a new epoch of ever greater acceleration 
into this process of self-revelation. ... that point occurs on this solstice date in 
2012. ...".

So, the Terence McKenna theory and the Mayan calendar point to December 
2012 as significant date in Future History: 
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What is the astrophysics of the December 2012 Galactic Alignment ? 

The Moon and planets are NOT significantly aligned with the Sun: 
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The Sun is NOT directly aligned with the Galactic Center: 

but is in a relatively tranquil region of Sagittarius 

during the December 2012 Winter Solstice. 
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Galactic Center Sagittarius A* is Starved Black Hole: 

Vicki Sarajedini on a www.astro.ufl.edu/~vicki/ast3019.html web site said: 
“... Radio Image (80 pc across) shows feature SgrA and radio filaments
Radio image (10 pc across) shows feature known as SgrA* - thought to be position 
of SMBH ... 

...[ third image from paper by Mark Reid 0808.2624 [astro-ph] ]... Investigate IR stellar 
motions in region of about 1 pc across ... to estimate BH mass
... Velocities consistent with Keplarian motion (all mass at center) 
M = 2.6 +/- 0.2 x 10^6 Msun
... Curvature of the paths near SgrA* constrain the volume of the mass 
to about Schwarzchild radius ( few x 10^6 km ), supporting SMBH theory. 
... 
Chandra S-ray image of SgrA* ... 

Rapidity of ... X-ray flares indicates they originate near the Schwarzchild radius of 
the BH. Even during the flares, X-ray emission from the nucleus is relatively weak. 
Suggests that SgrA* is a starved black hole, possibly because explosive events in 
the past have cleared much of the gas from around it. ...”. 
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Gamma Ray Bubbles and Milky Way Nuclear Starburst: 

Su, Slatyer, and Finkbeiner in 1005.5480 [astro-ph] said: 
“... Data from the Fermi-LAT reveal two large gamma-ray bubbles ...

... extending 50 degrees above and below the Galactic center, with a width of about 
40 degrees in longitude.  
... 
Two blue bubbles symmetric to the Galactic disk indicate the geometry of the 
gamma-ray bubbles observed by the Fermi -LAT. ... 

... Morphologically, we see corresponding features in ROSAT soft X-ray maps, 
shown as green arcs embracing the bubbles. The WMAP haze shares the same 
edges as the Fermi bubbles (the pink egg inside the blue bubbles) with smaller 
extension in latitude. ...

Page 20



both bubbles ...[ have ]... a total power ... in the 1 to 100 GeV band 
of 2.5 x 10^40 GeV/s or 4.0 x 10^37 erg/s, 
which is about 5% of the total Galactic gamma-ray luminosity between
0.1 to 100 GeV ...
we envisage the bubbles as hot low density (n about 10^(-2) cm^(-3) cavities filled
with about 2 keV gas, with (from the Fermi data) height about 10 kpc, expanding 
at velocity v < 10^3 km/s: thus we estimate the energy of the Fermi bubbles to be 
about 10^54 to 10^55 erg, with an age of  about 10^7 (v/1000 km/s)^(-1) yr 
...
the central MBH in our Milky Way ... with an estimated mass of MBH about 4 x 
10^6 Msun ... has extraordinarily low bolometric luminosity of about 10^36 ergs/s, 
and so is currently in its quiescent dim state ... 
Clearly the MBH has not always been so underluminous: it may have experienced 
a long active state in the past few million or tens of million years through one or
more accretion events, driving jets out of the disk, shocking the ambient material, 
producing both gamma-rays and CRs, and appearing more similar to normal 
lowluminosity AGN ...
If the MBH were radiating at the Eddington luminosity, it would take only about 
10^3 to 10^4 years to reach the estimated energy of the Fermi bubbles; 
for a percent level accretion rate (about 10^42 erg/s), 
it would take about 10^5 to 10^6 yr, 
comparable to the estimated cooling time of the electron CRs.
... 
... The Fermi bubble structures were likely created by some large episode of energy 
injection in the GC, such as a past accretion event onto the central MBH, or a 
nuclear starburst in the last about 10 Myr 
... 
in ...  a nuclear starburst ...[ the ]... wide opening angle of the bubbles is not a 
problem ... the bubble shape is similar to that observed in NGC 3079, and the X-
ray features observed by ROSAT are similar to those observed in other nearby 
starburst galaxies. However, no corresponding Hα signal of the Fermi bubbles is 
observed, in contrast to other known starburst galaxies ... Moreover, radioactive 
26Al (half-life about 7.2 x 10^5 yr) is believed to be mainly produced by massive 
stars, supernovae, and novae in the Galaxy ... One expects strong 26Al gamma-ray 
emission concentrated towards the GC, with a flux comparable with the total 
gamma-ray flux from the disk, if the outflow was produced by a starburst ... 
However, such a strong concentration at the Galactic center is not found ... 
indicating that the accretion activity of Sgr A* is more plausible as the origin of the 
mass outflow. 
...
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What is the future of the Fermi bubbles, are they in a “breakout” stage? 

An interesting possibility is that the northern arc and even part of the Loop I 
feature are parts of the relics of previous bubbles, and the bubble production is a 
periodic process. The bubbles might be fast expanding shocks which might finally 
expand freely into the galactic halo ...”. 

Aloy, Muller, Ibanez, Marti, and MacFadyen in material ( including MPA preprint 
1226e, November 1999 draft ) on a /www.mpa-garching.mpg.de web site said: 
“... GRBs are located at cosmological distances, and have a gamma-ray energy 
output that can be as large as 10^54 erg ... 
Its collapsing core forms a rotating black hole, which then grows by sucking in the 
rest of the star within about ten seconds. In a complicated process the liberated 
gravitational binding energy of the accreted matter leads to an energy deposition 
preferentially in regions near the rotation axis and close to the horizon of the black 
hole. This causes a collimated relativistic outflow or jet along the rotation axis 
which eventually gives rise to a GRB. ...

... The collapsar scenario predicts a supernova-like event ...”. 
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Such a Milky Way Breakout Event might look like a transition from 

to 
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Galactic Surfing

Here is my speculation about how inter-galactic beings like the Black Cloud of 
Fred Hoyle or the "... molecular quantum computing cloud that would be able to 
absorb magnetic and light energy from planets and stars, compute information, and 
move in space by using light pressure ..." as proposed by Arvydas Tamulis ( see the 
book Life in the Universe by Schulze-Makuch and Irwin)
with lifespans of at least tens of million of years might now be having fun surfing 
the Milky Way:

At least tens of millions ago the Sagittarius A* black hole in the Milky Way Center 
was a storm, as Vicki Sarajedini of U. Florida says at 
http://www.astro.ufl.edu/~vicki/ast3019.html
"... Chandra X-ray image of Sgr A* ...

... Even during ... flares, X-ray emission from the nucleus is relatively weak. 
Suggests that Sgr A* is a starved black hole, possibly because explosive events in 
the past have cleared much of the gas from around it ...".

The Sgr A* Storm has as of now generated huge swells as Su, Slatyer, and 
Finkbeiner in 1005.5480 [astro-ph] say "... Data from the Fermi-LAT reveal two 
large gamma-ray bubbles

extending 50 degrees above and below the Galactic center ... [that] were likely 
created by some large episode of energy injection ... such as a past accretion event 
onto the central MBH [Massive Black Hole - Sgr A* ]... in the last about 10 Myr ...
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... are .. the Fermi bubbles ... in a "breakout" stage ? ...".

Breakout Stages of GRBs are described by Aloy, Muller, Ibanez, and MacFadyen 
in material (including MPA preprint 1226e, Nov 1999 draft) on a 
www.map-garching.de web site which has nice computer simulations.

When you superimpose those GRB simulations on the image of the Fermi bubbles,
you get a nice image of a Galactic Breaking Wave

on which the Black-Coud Beings could be surfing in the future 
( maybe as near as a few tens of millions of years or so ) perhaps 
with a Galactic-Scale WipeOut event landing right here on Earth.

Page 25

http://www.map-garching.de/
http://www.map-garching.de/


Confucius
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is the basic foundation of the Analects of Confucius.

 

 The wrong done by succombing to Temptation of Profit can be catastrophic.



Confucius
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The USA/UK Hedge-Fundies used Statistics-Math Obfuscation and Secrecy

at the beginning of the Millenium to build a $500 Trillion Derivative Pyramid

by which they Corrupted the USA/UK Political System

and Wrecked the USA/UK - based Gobal Financial System.

By allowing themselves to be so Corrupted,

the USA/UK Political Leadership violated the Confucian Principle of

 

and thus the USA/UK Political Leadership, and Global Financial System,

lost its Confucian

 The Leading Candidate to succeed to the Mandate of Heaven to Lead Earth is China, Earth's
Largest Manufacturer and the Largest Financial System not Corrupted by the USA/UK

Hedge-Fundies.

Since today's Chinese Leadership has founded Confucius Institutes worldwide,



Confucius
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they may indeed follow the Way of Confucius and be worthy to succeed to the Mandate of
Heaven to Lead Earth.

 - see web pages from the web site at www.friesian.comand (particularly for the modern version of characters and the logo for the Confucius
Institute) web pages and pdf files from the web site of the Confucius Institute at North Carolina State University.

What are some details of the Way of Confucius?

"... In China, the theory of five elements coexisted early with the theory of two forces ...

 

... The implications of the theory are displayed in the great book of divination, the I Ching, ,

 ,

the "Book of Changes."  ...". - see web page at www.friesian.com/yinyang.htm

The binary Yin-Yang produces the 2^6 = 64 hexagrams of the I Ching, also known as Yijing,, which can be put in a
symmetrical pattern known as the Earlier Heaven pattern

 



Confucius
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attributed to China's First Emperor, Fu Xi (r. 2953-2838 BC) - see "Feng Shui" by Eva Wong (Shambala 1996) and "Chinese
Mythology" by Derek Walters (Diamond Books 1995).

 

A later pattern for ":.. the Yijing ...
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...[is supposed]... to have been created by the three greatest of China's historical figures -

King Wen (r. 1099-1050 B.C.) .. who died just before the Shang were finally overthrown ...[by]... his son
King Wu ... at the battle of Muye in 1045 B.C. ...

the Duke of Zhou (d. 1032 B.C.) ... younger brother ...[of]... King Wu ...

and Confucius (551-479 B.C.) ..." - see "I Ching, the Classic of Changes", by Edward L. Shaughnessy (Ballantine 1996).

"... after the death of Confucius in 479 B.C.E. ... in the period of intense philosophical debate known as the Hundred
Schools ... one of the three traditions of ancient Daoism ... was ... HuangLao, meaning the philosophy of the Yellow
Emperor and Laozi, ... the others being those of the Laozi text itself and the ... mystic Zhuangzi ...

HuangLao ... was the philosophy or technique of greatest interest to the early Han emperors Wen (reigned 179-157
B.C.E.) and Jing (reigned 156-141 B.C.E.) ...[and]... Liu An (ca. 180-122 B.C.E.), the Han prince who sponsored the
syncretic Daoist book Huainanzi ... Sima Qian .. son ...[of]... Sima Tan ...[used]... HuangLao principles ...[and was]...
the grand astrologer of Emperor Wu ... (reigned 140-87 B.C.E.) ...[who]... adopted ... Confucianism ...

After the imperial sponsorship of Confucianism ... the HaungLao Daoist tradition became more and more associated
with what eventually was to be recognized as religious Daoism and by the third and fourth centuries C.E., it was
virtually forgotten ... until the discovery of the Mawangdui ... cache of manuscripts ... in late 1973 ...." - see "Five Lost
Classics: Tao, Huang-Lao, and Yin-Yang in Han China" by Robin D. S. Yates (Ballantine 1997).

In December 1973, archaeologists excavating Han tomb #3 at Mawangdui, in Changsha, Hunan ... discovered ... in the
tomb of Li Cang, Lord of Dai (d. 168 B.C.), more than twenty texts written on silk, including by far the earliest
manuscript copy of the Yijing or Classic of Changes and two copies of the Laozi ...

The Mawangdui Yijing manuscript was written on two pieces of silk...

The first piece ... contains the text of the classic itself, i.e., the hexagram and line statements often referred to as the
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Zhouyi ... Certainly the most immediately notable difference between the manuscript text and the received [ King Wen
] text lies in the sequence of hexagrams ... the received [ King Wen ] sequence ... probably .... was in existence ... well
before ... the time that this manuscript was copied ...[ since ]... In A.D. 279, an even earlier manuscript text of the
Yijing was discoverd in the tomb of King Xiang of Wei, who died in 296 B.C. ... this text was identical to ... the
received [ King Wen ] text ...

[ King Wen created his arrangement while imprisoned by the Shang emperor to describe the overthrow of
the Shang Dynasty around 1050 B.C.

Perhaps the Mawangdui Yijing was created to describe the period of the end of the Warring States by
Unification of the Qin Dynasty around 221 B.C. and the end of the Qin Dynasty and founding of the Han
Dynasty around 206-202 B.C. ]
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... and a second, commentarial text ... generally refer[red] to ... as Ersanzi wen ... or The Several Disciples Asked ...
The text is in the form of numerous quotations of Confucius ... regarding the Yijing ...

The second piece of silk ... contains ... text divided into four or five discrete commentaries:

... Mu He ... and Zhao Li ... both names of interlocutors ...

the Xici ... or Appended Statements ...[Some]... argue that the Appended Statements originally derived
from Daoist circles, though it was subsequently added to by Confucians ... this "Daoist" view has been
rebutted ... this debate is part and parcel of an ongoing reexamination ... of the general nature of Warring
States, Qin, and Han intellectual history ...

Yi zhi yi ... or The Properties of the Changes ...[which]... presents a very strong Confucian bias.
After a brief introductory passage discussing the interplay of yin and yang, the text goes through a
sequential discussion of many of the 64 hexagrams of the Zhouyi. ...

Yao .. or Essentials ... The text ... record[s] a conversation between an aged Confucius and his disciple Zi
Gong concerning the Changes and especially the role of divination in its use ... Confucius ...[says]... that
while he does indeed perform divinations ... he regards the Yijing as a repository of ancient wisdom
..." - see "I Ching, the Classic of Changes", by Edward L. Shaughnessy (Ballantine 1996).

 "... the Han dynasty court historian, Sima Qian (145-c.85 BCE), in his well-known and often-quoted Records of the
Grand Historian (Shiji) ... identifyi[es] Confucius' ancestors as members of the Royal State of Song. It notes as well
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that his great grandfather, fleeing the turmoil in his native Song, had moved to Lu, somewhere near the present town of
Qufu in southeastern Shandong, where the family became impoverished. ... Confucius' recorded age at death, 'seventy-
two,' is a 'magic number' with far-reaching significance in early Chinese literature. ... tradition has it that he studied
ritual with the Daoist Master Lao Dan, music with Chang Hong, and the lute with Music-master Xiang. In his
middle age Confucius is supposed to have gathered about him a group of disciples whom he taught and also to have
devoted himself to political matters in Lu. ... At the age of fifty, when Duke Ding of Lu was on the throne, Confucius'
talents were recognized and he was appointed Minister of Public Works and then Minister of Crime. But Confucius
apparently offended members of the Lu nobility who were vying with Duke Ding for power ... and he was
subsequently forced to leave office and go into exile. ... In the company of his disciples, Confucius left Lu and traveled
in the states of Wei, Song, Chen, Cai, and Chu, purportedly looking for a ruler who might employ him but meeting
instead with indifference and, occasionally, severe hardship and danger. ... Confucius returned to Lu in 484 BCE and
spent the remainder of his life teaching, putting in order the Book of Songs, the Book of Documents, and other ancient
classics, as well as editing the Spring and Autumn Annals, the court chronicle of Lu. Sima Qian's account also
provides background on Confucius' connection to the early canonical texts on ritual and on music (the latter of which
was lost at an early date). Sima Qian claims, moreover, that, "In his later years, Confucius delighted in the Yi"
...[ I Ching or Yijing ]... divination manual popular to this day in China and in the West. ..." - see web page at
plato.stanford.edu/entries/confucius/

In Analects ( Lunyu ) VII - see web page at classics.mit.edu/Confucius/analects.2.2.html - Confucius is quoted as saying:

"If some years were added to my life, I would give fifty to the study of the Yi [ I Ching or
Yijing ] , and then I might come to be without great faults."

 

Is the Confucian I Ching related to other Divination Systems?

If you take the date of origin of the 8x8 = 2^6 = 64 element I Ching as time of the First Emperor Fu Xi (around
2900 BC)

then it is likely that the Shinto 128 element Japanese Futomani Divination and the16 element Islamic Ilm Al Raml
Divination systems are younger derivatives using expansion (doubling) or contraction (8+8 instead of 8x8),

respectively.

However - see "In Search of the Cradle of Civilization" by Feuerstein, Kak, and Frawley (Quest 1995) -

"... The Rig-Veda is the oldest book in the Sanskrit language, indeed in any Indo-European language. More than that,
if we are correct, it is the oldest book in the world ... The fact that the Rig-Veda mentions a stellar configuration that

corresponds to a date from 6000 B.C. to 7000 B.C. ..."

so that the 64 element I Ching may have been derived from the Rig-Veda, whose first sukt has 240 elements, as does
the root vector polytope of the E8 Lie algebra.
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Further, the Rig-Veda (and consequently all the other Divination systems, including the I Ching) may have been
derived from an even older (although transmitted orally rather than in writing) Divination system, African IFA,

whose 16x16 = 2^8 = 256 elements correspond to the 256-dimensional Cl(8) Clifford algebra from which 248-
dimensional E8 can be constructed.

Since the 64 element I Ching can be regarded as the Heart of the 256 element IFA

( for example, in the E8 Physics model based on the 256 elements of Cl(8),

Gravity comes from a 15-dimensional Conformal Group related to a 64-dimensional Cl(6)

and the Standard Model Group is related to another 64-dimensional Cl(6)

and the Fermion Particles, Fermion AntiParticles, and Kaluza-Klein Spacetime each correspond to 64-dimensional
subspaces of E8 )

the Confucian I Ching may be regarded as a useful Key to Understanding Nature and Society.

 

Who might be examples of People living in accord with the Principles of
the Confucian I Ching ?

 

From recent China, I would suggest:

Zhou Enlai, whose death in 1976 was marked by Comet West;

Deng Xiaoping, whose death in 1997 was marked by Comet Hale-Bopp;

as well as the successors to Deng Xiaoping: Jiang Zemin and Hu Jintao (*).

 

In addition, I would suggest a less-well-known individual:

Hua Loo-Keng

- see Biographical Memoir at www.nap.edu [ The National Academies Press ] by Heini Halberstam - "... Loo-Keng Hua ( November 12,
1910 - June 12, 1985 ) ...

Hua was born in 1910 in Jintan in the southern Jiangsu Province of China ... in 1910 it was little more than a village
where Hua's father managed a general store with mixed success. The family was poor throughout Hua's formative
years; in addition, he was a frail child afflicted by a succession of illnesses, culminating in typhoid fever that caused
paralysis of his left leg ...

Hua's formal education was brief ... the first degree he would receive was an honorary doctorate from the University of
Nancy in France in 1980 ...

The Jintan Middle School that opened in 1922 just when he had completed elementary school had a well-qualified and
demanding mathematics teacher who recognized Hua's talent and nurtured it. ... Hua learned early on to make up for
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the lack of books, and later of scientific literature, by tackling problems directly from first principles ...

Hua gained admission to the Chinese Vocational College in Shanghai, and there he distinguished himself by winning a
national abacus competition ... living costs proved too high for his means and Hua was forced to leave a term before
graduating. After failing to find a job in Shanghai, Hua returned home in 1927 to help in his father's store. In that same
year also, Hua married Xiaoguan Wu; the following year a daughter, Shun, was born and their first son, Jundong,
arrived in 1931. ...

[In 1930] ... Hua showed in a short note in ... the Shanghai periodical Science ... that a certain 1926 paper claiming to
have solved the quintic was fundamentally flawed. Hua's lucid analysis caught the eye of a discerning professor at
Quing Hua University in Beijing, and in 1931 Hua was invited, despite his lack of formal qualification and not without
some reservations on the part of several faculty members, to join the mathematics department there. He began as a
clerk in the library, and then moved to become an assistant in mathematics; by September1932 he was an instructor
and two years later came promotion to the rank of lecturer. ...

Norbert Wiener visited the university ... and spoke of Hua to G. H. Hardy. In this way Hua received an invitation to
come to Cambridge, England, and he arrived in 1936 to spend two fruitful years there. ... Hardy assured Hua that he
could gain a Ph.D. in two years with ease, but Hua could not afford the registration fee and declined; of course, he
gave quite different reasons for his decision. ...

the Japanese invasion of China in 1937 caused him much anxiety. He left Cambridge in 1938 to return to his old
university, now as a full professor. However, Quing Hua University was no longer in Beijing; with vast portions of
China under Japanese occupation, it had migrated to Kunming, the capital of the southern province of Yunan, where it
combined with several other institutions to form the temporary Associated University of the South West. There Hua
and his family remained through the World War II years ...

Hua spent three months in Russia in the spring of 1946 at Vinogradov's invitation. Mathematical interaction apart, he
was impressed by the organization of scientific activity there ...

In September 1946, shortly after returning from Russia, Hua ... depart[ed] for Princeton ...[where]... C. L. Siegel
was working ... along somewhat similar lines ... bringing with him projects not only in matrix theory but also in
functions of several complex variables and in group theory. At this time civil war was raging in China and it was
not easy to travel; therefore, the Chinese authorities assigned Hua the rank of general in his passport for the
"convenience of travel." ...

in the spring of 1947 Hua underwent an operation at the Johns Hopkins University on his lame leg that much improved
his gait thereafter, to his and his family's delight. Also in 1947 their daughter Su was born; two more sons had arrived
earlier, Ling and Guang, the latter in 1945 and one more daughter, Mi, was born a little later. In the spring of 1948
Hua accepted appointment as a full professor at the University of Illinois in Urbana-Champaign. ...

on March 16, 1950, he was back in Beijing at his alma mater, Quing Hua University ...

In July 1952 the Mathematical Institute of the Academia Sinica came into being, with Hua as its first director. The
following year he was one of a 26-member delegation from the Academia Sinica to visit the Soviet Union in order to
establish links with Russian science ... the Chinese government ... agreed to a proposal by the Soviet government to
award Hua a Stalin Prize. Following Stalin's death the prize was discontinued, and Hua missed out ...

Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains came out in 1958 and
was translated into Russian in the same year, followed by an English translation by the American Mathematical Society
in 1963. Most of the results of this important monograph are due to Hua, with some overlap with the work of Siegel.
The results have applications to representation theory, the theory of homogeneous spaces, and to the theory of
automorphic forms. The monograph also includes joint work with K. H. Look on the Poisson and Bergman kernels. ...

[ It was this monograph that provided the basic mathematical structure for the calculation of Force
Strength Constants and Particle Masses in my E8 Physic model. I had been led to Hua's work
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through the work of Armand Wyler, which was done during the 1966-1976 period of the Cultural
Revolution in China. I wonder whether, if Hua had been free to work with Wyler during that
period, the history of theoretical particle physics might have been quite different. In particular,
perhaps the physics community would have accepted such methods of realistic calculation of Force
Strengths and Particle Masses. ]

In 1958 he suffered a rude awakening from utopian dreams with the so-called Great Leap Forward ... Despite his
eminence and some protection in high places, Hua had to suffer harassment, public abuse, and constant surveillance. ...
in the 1960s, accompanied by a team of assistants, [ Hua travelled ] all over China to show workers of all kinds how to
apply their reasoning faculty to the solution of shopfloor and everyday problems. Whether in ad hoc problemsolving
sessions in factories or open-air teachings, he touched his audiences with the spirit of mathematics to such an extent
that he became a national hero and even earned an unsolicited letter of commendation from Mao ...

In 1966 Mao set in motion ... the Cultural Revolution ... Hua spent many of these years under virtual house arrest. He
attributed his survival to the personal protection of Chou En-lai. Even so, he was exposed to harassing interrogations,
some of his manuscripts (on mathematical economics) were confiscated and are now irretrievably lost ... With the end
of the Cultural Revolution in 1976 Hua entered upon the last period of his life. ... In ... 1985, he reported that ... most
of his time now was devoted to "non-mathematical activities, which are necessary for my country and my
people." He died of a heart attack at the end of a lecture he gave in Tokyo on June 12, 1985. ...".

 

 

 

(*)

Here I would like to apologize for, and retract, my earlier criticism of Jiang Zemin and Hu Jintao.

Back in the 1990s, I was at Georgia Tech studying physics. Through students there, I got involved with the Falun
Gong (Falun Dafa) of Li Hongzhi. At first it seemed to me that Falun Gong was good and that the Chinese
Government agreed, but later in the 1990s conflicts began to appear. I was slow to realize what was really happening,
and it was 2003 when I realized that Li Hongzhi was seriously misrepresenting himself (for example, saying that he
had "... gathered the lives of all of the cosmos's sentient beings and various elements into his body ..." and that he
would "... offer you salvation and turn you into Gods. ... Since the beginning of time, not a single God had dared to do
this, and such a thing had never occurred. ..."). Now I realize that actions taken by the Chinese Government have been
necessary to avoid serious disruption of Harmonious Order, hence this apology and retraction of my earlier criticism. -
Frank Dodd (Tony) Smith, Jr. - 13 April 2009.

 The trigger causing Jiang Zemin in July 1999 to ban Falun Dafa was the USA/NATO attack on Serbia in March 1999
coupled with the May 1999 bombing of the Chinese Embassy in Belgrade and the subsequent expansion of
USA/NATO influence through Ukraine and the Caucasus into Central Asia, threatening China and potentially using
Falun Dafa as a vehicle for covert internal splittist activity.
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UPDATES: E8 - E8D8 Cl(8) - E8E7 Cl(8) - E8pop - J - M - H - T - U

2007 for MonsterBstr - Physics and Consciousness - Plato Vortices KAM - Feller 17 - Carlos
Castro Riemann Hypothesis - Cornell arXiv HEP since 2002 - Religion and Science - Earlier
Heaven IFA - Neutrinoless Double Beta Decay - Higgs Zbb Afb - OctNov07 CDF singleT -

Inflation Entropy - AngMomMagMom - Comets2007

Dec for D0 single Tquark - Triviality and Vacuum Stability

Nov for CDF singleTquark - Neutrino - SU5 - Newton - Black Madonna - Iran

July 2006 - also Aug re Dark Matter, Sep for GITSsacSS

China-Russia-Iran v. USA

Dyson-Feynman-Schwinger v. Oppenheimer

Overview of Force Strengths

Overview of Fermion Masses

China-Russia-Iran v. USA

 

According to a 14 July 2006 Fox News article by Bill O'Reilly:

"... we have ... Iran ... developing nuclear weapons and provoking war in the Middle East. ... Iran is behind

http://www.foxnews.com/story/0,2933,203542,00.html
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the terror attacks on Israeli forces. The whole thing is part of World War III ... Iran is protected by China
and Russia. ... China wants Iranian oil. ...".

According to a backtoislam web page with map, Iran's dominant religion, Shia Islam (dark green),

is concentrated in the oil-rich Persian Gulf. Russian and Chinese problems with Islamic terrorism are in Sunni regions
(light green), so a China-Russia-Iran policy of securing Shia Persian Gulf oil and simultaneously suppressing Sunni
dissidents in Russia and China would be consistent with the interests of all three countries as well as the other
members of the Shanghai Cooperation Organization ( SCO ).

According to a 14 July 2006 WorldNetDaily article:by Jerome R. Corsi:

"... Iran's war to remove Israel from the Middle East has begun. ... This week, that World War has entered
a shooting phase. ... Iran has given its surrogate terrorist organizations, Hezbollah and Hamas, operational
orders to launch rocket attacks on Israel, in part to create enough chaos that the diversion would take
international pressure off Iran. Now that Israel has decided to return fire, the Jewish state has no
alternative but to win. ...

Iran knows that no serious sanctions will ever emerge from the Security Council, not as long as Russia and
China remain permanent Security Council members.

Last year, Russia sold Iran a $1 billion TOR-M1 mobile missile defense system that Iran plans to deploy
around their nuclear installations.

China has also concluded a $600 billion oil and natural gas deal with Iran that should make Iran the
leading supplier of oil and natural gas to China for decades to come.

Meanwhile, below the radar of public awareness in the U.S., Russia and China have moved to make their
Shanghai Compact a mutual defense pact, not just an economic trading agreement. ...

Last month, Iran's Ahmadinejad traveled to Shanghai to join Russia and China in their most recent round
of Shanghai Compact discussions. ...

The United States and Israel have no doubt that Iran is proceeding with a nuclear weapons program. The
Eros-B satellite Israel has positioned in an orbit that circles over Iran ... observed ... the systematic
delivery into Natanz of centrifuge parts that can be assembled underground, advancing Tehran's goal to
have 3,000 of the most sophisticated centrifuges in the world operational, enriching weapons-grade
uranium right now.

Ahmadinejad believes that the world is at a historic moment when Israel might ... be destroyed ...

will ... the end game in the Middle East ... involve a worldwide nuclear conflict pitting the U.S.
against Russia and China. ...[ ? ]...

http://www.backtoislam.com/?p=56
http://worldnetdaily.com/news/article.asp?ARTICLE_ID=51051
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The only certainty in this unstable scenario is that Israel has decided it is now time to go to war, regardless
what anyone in the world thinks, including President Bush. ...".

 

The timing of this world crisis seems to be consistent with Terrence McKenna's 2007 Timewave Peak:

 

If the USA loses control of Persian Gulf Oil, what will become of the USA economy?

According to a 14 July 2006 Telegraph article by Edmund Conway:

"... Laurence Kotlikoff ...[in]... research ... for the Federal Reserve Bank of St Louis, a leading constituent
of the US Federal Reserve said that, by some measures, the US is already bankrupt. ... According to his
central analysis, "the US government is, indeed, bankrupt, insofar as it will be unable to pay its creditors,
who, in this context, are current and future generations to whom it has explicitly or implicitly promised
future net payments of various kinds''. ... The total fiscal gap could be ... $65.9 trillion ... because President
George W Bush has made major tax cuts in recent years, and because the bill for Medicare ... and
Medicaid ... will increase greatly due to demographics. ... One solution is an immediate and permanent
doubling of personal and corporate income taxes. Another is an immediate and permanent two-thirds cut
in Social Security and Medicare benefits. A third alternative ... would be to immediately and permanently
cut all federal discretionary spending by 143pc. ...

If investors lose confidence in the US's future, and suspect the country may at some point allow inflation
to erode away its debts, they may reduce their holdings of US Treasury bonds. ...".

 

Since the USA has exported almost all its manufacturing capital to China, it is subject to nationalization by China at
any time, leaving the USA with not much more than "intellectual property" rights to Mickey Mouse to try to sell to the

rest of the world.

A happy note is that the USA can be self-sufficient in food, but with nothing (beyond Mickey Mouse) to trade for
manufactured goods, it may have to make do with what it now has. In other words, the USA may have to live with

2000-vintage manufactured goods kept in repair by chewing gum and paper clips, much as Cuba has had to live with
1950-vintage automobiles.

 

Dyson-Feynman-Schwinger v. Oppenheimer

http://www.telegraph.co.uk/
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A People's Archive interview with Freeman Dyson (number 78) discusses Dyson's work on QED showing the
equivalence of the Feynman and Schwinger approaches. Dyson wanted to show Oppenheimer and the Princeton IAS
the QED success. Oppenheimer's reaction reminds me of the attitude of the superstring establishment toward
alternative models (including mine). Here are some excerpts from interview 78 with Dyson:

"… we met Oppenheimer and I wanted to talk about this in the seminar at the Institute … Oppenheimer
wasn't enthusiastic at all. It came as a big shock to me that we'd done this wonderful stuff and I
desperately wanted to tell Oppenheimer about it, that was the whole point in coming to Princeton. And
Oppenheimer just brushed us off and said, "Well, you know, that's not leading anywhere,' …

… This is of course a common situation; that the people who have failed to clean up a subject then don't
believe that it can be cleaned up … And then if somebody comes along and says, "Look, it works," they
don't believe.

So that was how it was, and so we had a very hard time to get Oppenheimer's attention. …

All the old people … including Max Born and Heisenberg and Schroedinger … had radical proposals
which turned out to be totally useless …

Feynman … and … Schwinger .. and … I were conservative in the sense that we … actually made the
mathematics work and got the right answers. And that came a surprise to Oppenheimer. It was very hard
for him even to listen to it. …

finally Uhlenbeck interceded with Oppenheimer … "Let's listen to Dyson," and so Oppenheimer put on a
seminar series for me …".

The "totally useless ... radical proposals" of Born, Heisenberg, and Schroedinger remind me of superstring theory.

Sadly, it seems that today there is no Uhlenbeck who will listen to alternatives that work.

 

Oppenheimer's arrogant intolerance of physics views differing from his own was further illustrated by his statement (
acting as the then-current Pope of Princeton's IAS ) about David Bohm's interpretation of Quantum Theory:

"… if we cannot disprove Bohm, then we must agree to ignore him. …".

The source of that quote was Max Dresden (in my opinion impeccably honest) and The Bohm biography Infinite
Potential, by F. David Peat (Addison-Wesley 1997),page 133. Here are some relevant excerpts from that book:

"… Max Dresden … read Bohm's papers … errors were difficult to detect … von Neumann's "proof" …
did not rule out the sort of theory that Bohm had proposed. … Oppenheimer [said]…

"We consider it juvenile deviationism … we don't waste our time …" [by] actually read[ing]
the paper …

Dresden … present[ed] Bohm's work in a seminar to the Princeton Institute …

The reception he received came as considerable shock to Dresden. Reactions to the theory were based less
on scientific grounds than on accusations that Bohm was a fellow traveler, a Trotskyite, and a traitor. It
was suggested that Dresden himself was stupid to take Bohm's ideas seriously. … all in all the overall
reaction was that the scientific community should "pay no attention to Bohm's work" … Abraham Pais also
used the term "juvenile deviationism". Another physicist said that Bohm was "a public nuisance" …".

http://www.peoplesarchive.com/
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It seems that the silent treatment plus ad hominem attacks has used by the USA physics community against non-
conformists for at least 50 years.

 

Overview of Force Strengths
This simplified expository overview is based on July 2006 e-mail discussion with Ark Jadczyk.

The primary postulate for my physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, which naturally gives a real Clifford
algebra, so that physics is described by a very large real Clifford algebra (a generalized hyperfinite II1 von Neumann
factor).

Then:

1 - due to real Clifford periodicity it is reducible to Cl(8) tensor product factors (in this message I will ignore some
technicalities like signature), so Cl(8) describes physics locally.

2 - Cl(8) vector spacetime is octonionic, and Spin(8) bivector is the Lie algebra of the physics gauge group, with a
Lagrangian (for this message just looking at spacetime and gauge bosons and ignoring spinor fermions etc)

integral over 8-dim spacetime of
Spin(8) gauge term

 

THIS IS THE FIRST APPEARANCE OF THE IDEA OF THE FORCE STRENGTH BEING MADE UP OF TWO
PARTS:

the relevant spacetime manifold of gauge group global action

AND

the relevant symmetric space manifold of gauge group local action.

3 - At low (where we are) energies a specific quaternionic submanifold freezes out, splitting the 8-dim spacetime into a
4-dim physical spacetime plus a 4-dim internal symmetry space.

4 - ignoring for this exposition details about the 4-dim internal symmetry space, and ignoring conformal stuff (Higgs
etc), the 4-dim spacetime Lagrangian gauge boson term is:

the integral over spacetime as seen by gauge boson acting globally of the gauge force term of the gauge boson acting
locally for the gauge bosons of each of the four forces:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force
Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the MacDowell-Mansouri mechanism.
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Look at the basic Lagrangian of a gauge theory model:

integral over spacetime of
gauge boson force term

 

In the conventional picture, for each gauge force the gauge boson force term contains the force strength, which in
Feynman's picture is the probability to emit a gauge boson, in an explicit ( like g |F|^2 ) or an implicit ( incorporated
into the |F|^2 ) form.

Either way, the conventional picture is that the force strength g is an ad hoc inclusion.

 

What I am doing is to NOT put in force strength g ad hoc,

but

to construct the integral such that the force strength emerges naturally from the geometry of each gauge force.

 

To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime AS IT IS SEEN BY THAT GAUGE BOSON,
that is, in terms of the symmetric space with GLOBAL symmetry of the gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2
the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4.

 

2 - make the gauge boson force term have the volume of the Shilov boundary corresponding to the symmetric space
with LOCAL symmetry of the gauge boson. The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5
for Spin(5) Shilov = RP^1xS^4

 

The result is (ignoring technicalities for exposition) the geometric factor for force strength calculation.

Each force is related to a gauge group:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force
Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the MacDowell-Mansouri mechanism

 

GLOBAL:
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Each gauge group is the global symmetry of a symmetric space

S1 for U(1)
S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)
S4 = Spin(5)/Spin(4) for Spin(5)

 

LOCAL:

Each gauge group is the local symmetry of a symmetric space

U(1) for itself
SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)
Spin(5) for Spin(7) / Spin(5)xU(1)

 

The nontrivial local symmetry symmetric spaces correspond to bounded complex domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4

 

GLOBAL AND LOCAL TOGETHER:

Very roughly (see my web site and papers for details), think of the force strength as

the integral over the global symmetry space of
the physical (ie Shilov Boundary) volume=strength of the force.

That is (again very roughly and intuitively):

the geometric strength of the force is given by the product of

the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff that I am ignoring in this exposition,
but which ARE dealt with on my web site etc), you see that roughly:

Volume product for gravity is the largest volume

so since (as Feynman says) force strength = probability to emit a gauge boson means that the highest force strength or
probability should be 1
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I normalize the gravity Volume product to be 1, and so roughly get:

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4
Volume product for electromagnetism = 1/137

 

There are two further main components of a force strength:

1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
2 - renormalization running (important for color force).

 

CONSIDER MASSIVE GAUGE BOSONS:

I consider gravity to be carried by virtual Planck-mass black holes, so that the geometric strength of gravity should be
reduced by 1/Mp^2

I consider the weak force to be carried by weak bosons, so that the geometric strength of gravity should be reduced by
1/MW^2

That gives the result:

gravity strength = G (Newton's G)
color strength = 2/3
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

 

FINALLY, CONSIDER RENORMALIZATION RUNNING FOR THE COLOR FORCE:

That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

 

The use of compact volumes is itself a calculational device, because it would be more nearly correct, instead of

the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force

to use

the integral over the hyperbolic spacetime global symmetry space of
the noncompact invariant measure of the gauge force term.
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However, since the strongest (gravitation) geometric force strength is to be normalized to 1, the only thing that matters
is RATIOS, and the compact volumes (finite and easy to look up in the book by Hua) have the same ratios as the
noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric objects are themselves also
calculational devices, and

that it would be even more nearly correct to do the calculations with respect to a discrete generalized hyperdiamond
Feynman checkerboard.

It is a physics model.
It is internally consistent.
It is consistent with experimental results.

 

In my view, it flows naturally from the void by introducing a binary choice (Yin-Yang) which creates the
generalized hyperfinite II1 von Neumann algebra factor made up of 8-dim Clifford algebra components (think
of a generalization of the Aleph of Borges, or an infinitely large simplex ).

Other people who have a less Taoist/IFA viewpoint than I are free to say whatever they want to say about each step.
Some ( like me ) might say that each step is inevitable, while others might say that each step is a separate "postulate".

WHICHEVER VIEW ANYONE TAKES, THE MODEL IS CLEAR, WELL-DEFINED, CONSISTENT, AND
REALISTIC, which is far beyond any other physics model that has yet been presented, so it bothers me that it is so
widely ostracized ( possibly one reason being that I refuse to disavow the mystical origins of my intuitions used in
constructing the model ).

 

Overview of Fermion Masses
This simplified expository overview is based on July 2006 e-mail discussion with Ark Jadczyk.

The primary postulate for my physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, which naturally gives a real Clifford
algebra, so that physics is described by a very large real Clifford algebra (a generalized hyperfinite II1 von Neumann
factor).

Then:

1 - due to real Clifford periodicity it is reducible to Cl(8) tensor product factors (in this message I will ignore some
technicalities like signature), so Cl(8) describes physics locally.

2 - Cl(8) vector spacetime is octonionic, and Spin(8) bivector is the Lie algebra of the physics gauge group, with a
Lagrangian (for this message just looking at spacetime and spinor fermions and ignoring gauge bosons etc)

integral over 8-dim spacetime of
Spin(8) spinor fermion term, in which

first-generation fermion particles correspond to octonion basis of Spin(8) +half-spinors
1 to e-neutrino
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i to red up quark
j to green up quark
k to blue up quark
E to electron
I to red down quark
J to green down quark
K to blue down quark

first-generation fermion antiparticles correspond to octonion basis of Spin(8) -half-spinors
1 to e-antineutrino
i to red up antiquark
j to green up antiquark
k to blue up antiquark
E to positron
I to red down antiquark
J to green down antiquark
K to blue down antiquark

 3 - At low (where we are) energies a specific quaternionic submanifold freezes out, splitting the 8-dim spacetime into
a 4-dim physical spacetime plus a 4-dim internal symmetry space and creating second and third generation fermions
that live (at least in part) in the 4-dim internal symmetry space and correspond respectively to pairs and triples of
octonion basis elements.

4 - ignoring for this exposition details about the 4-dim internal symmetry space, and ignoring conformal stuff (Higgs
etc), and considering for now only first generation fermions, the 4-dim spacetime Lagrangian spinor fermion part is:

integral over spacetime of
spinor fermion term

 

Look at the basic Lagrangian spinor fermion part:

integral over spacetime of
spinor fermion term

 

In the conventional picture, the spinor fermion term is of the form m S S* where m is the fermion mass and S and S*
represent the given fermion. Although the mass m is derived from the Higgs mechanism, the Higgs coupling constants
are, in the conventional picture, ad hoc parameters, so that effectively the mass term is, in the conventional picuture,
an ad hoc inclusion.

What I am doing is to NOT put in the mass m as an ad hoc Higgs coupling value,

but

to construct the integral such that the mass m emerges naturally from the geometry of the spinor fermions.

To do that, make the spinor fermion mass term have the volume of the Shilov boundary corresponding to the
symmetric space with LOCAL symmetry of the Spin(8) gauge group with respect to which the first generation spinor
fermions are seen as +half-spinor and -half-spinor spaces.

Note that due to triality, Spin(8) can act on those 8-dimensional half-spinor spaces similarly to the way it acts on 8-
dimensional vector spacetime prior to dimensional reduction.
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Then, take the the spinor fermion volume to be the Shilov boundary corresponding to the same symmetric space on
which Spin(8) acts as a local gauge group that is used to construct 8-dimensional vector spacetime:

the symmetric space Spin(10) / Spin(8)xU(1)
corresponds to a bounded domain of type IV8
whose Shilov boundary is RP^1 x S^7

Since all the first generation fermions see the spacetime over which the integral is taken in the same way ( unlike what
happens for the force strength calculation ), the only geometric volume factor relevant for calculating first generation
fermion mass ratios is in the spinor fermion volume term.

Since fermions in this model correspond to Kerr-Newman Black Holes, the quark mass in this model is a
constituent mass.

Consider a first-generation massive lepton (or antilepton, i.e., electron or positron). For definiteness, consider an
electron E (a similar line of reasoning applies to the positron).

Gluon interactions do not affect the colorless electron ( E )
By weak boson interactions or decay, an electron ( E ) can only be taken into itself or a massless ( at tree level )
neutrino.
As the lightest massive first-generation fermion, the electron cannot decay into a quark.

Since the electron cannot be related to any other massive Dirac fermion,

its volume V(electron) is taken to be 1.

Consider a first-generation quark (or antiquark). For definiteness, consider a red down quark I (a similar line of
reasoning applies to the others of the first generation).

By gluon interactions, the red quark ( I ) can be interchanged with the blue and green down quarks ( J and K ).
By weak boson interactions, it can be taken into the red, blue, and green up quarks ( i, j, and k ).
Given the up and down quarks, pions can be formed from quark-antiquark pairs, and the pions can decay to
produce electrons ( E ) and neutrinos ( 1 ).

Therefore first-generation quarks or antiquarks can by gluons, weak bosons, or decay occupy the entire volume of the
Shilov boundary RP1 x S7, which volume is pi^5 / 3, so

its volume V(quark) is taken to be pi^5 / 3.

 

Consider graviton interactions with first-generation fermions. Since MacDowell-Mansouri gravitation comes from
10 Spin(5) gauge bosons, 8 of which are charged (carrying color or electric charge) as shown in the root Spin(5) root
vector diagram

 

          * 

     *         *

          
o                   o      Spin(5) root vector diagram 

     *         *

          *
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in which the 6 root vectors * correspond to color carrying gauge bosons act similarly to the action of the 6 color-
charged SU(3) gluons shown in the SU(3) root vector diagram

 

          * 

     *         *

          
                            SU(3) root vector diagram 

     *         *

          *

 

The 2 charged Spin(5) gravitons denoted by o carry electric charge. However, even though the electron carries electric
charge, the electric charge carrying Spin(5) gravitons can only change the electron into a ( tree-level ) massless
neutrino, so the Spin(5) gravitons do not enhance the electron volume factor, which remains

electron volume (taking gravitons into account) = V(electron) = 1

Since the quark carries color charge, Spin(5) graviton action on its color charge multiplies its volume V(quark) by 6,
giving

quark gravity-enhanced volume = 6 x V(quark) = 6 pi^5 / 3 = 2 pi^5

The 2 Spin(5) gravitons carrying electric charge only cannot change quarks into leptons, so they do not enhance the
quark volume factor, so we have (where md is down quark mass, mu is up quark mass, and me is electron mass)

md / me = mu / me = 2 pi^5 / 1 = 2 pi^5 = 612.03937

 

The proton mass is calculated as the sum of the constituent masses of its constituent quarks

mproton = mu + mu + md = 938.25 MeV

which is close to the experimental value of 938.27 MeV.

In the first generation, each quark corresponds to a single octonion basis element and the up and down quark
constituent masses are the same:

First Generation - 8 singletons - mu / md = 1

Down - corresponds to 1 singleton - constituent mass 312 MeV
Up - corresponds to 1 singleton - constituent mass 312 MeV

 

Second and third generation calculations are generally more complicated and will not be dealt with in this simplified
overview, except to say that combinatorics indicates that in higher generations the up-type quarks are heavier than the
down-type quarks. The third generation case, in which the fermions correspond to triples of octonions, is simple
enough to be used here as an illustration of the combinatoric effect:
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Third Generation

8^3 = 512 triples

mt / mb = 483 / 21 = 161 / 7 = 23

down-type (Beauty) - corresponds to 21 triples - constituent mass 5.65 GeV
up-type (Truth) - corresponds to 483 triples - constituent mass 130 GeV

 

 

The use of compact volumes is itself a calculational device, because it would be more nearly correct, instead of

the integral over spacetime of
the spinor fermion volume

to use

the integral over spacetime of
the noncompact invariant measure of the spinor fermion term

However, since the fermion masses all are derived from and related to the Higgs VEV ( which could be considered to
be given ) the only thing that matters is RATIOS, and the compact volumes (finite and easy to look up in the book by
Hua) have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric objects are themselves also
calculational devices, and

that it would be even more nearly correct to do the calculations with respect to a discrete generalized hyperdiamond
Feynman checkerboard.

It is a physics model.
It is internally consistent.
It is consistent with experimental results.

 

In my view, it flows naturally from the void by introducing a binary choice (Yin-Yang) which creates the
generalized hyperfinite II1 von Neumann algebra factor made up of 8-dim Clifford algebra components ( think
of a generalization of the Aleph of Borges, or an infiniitely large simplex ).

Other people who have a less Taoist/IFA viewpoint than I are free to say whatever they want to say about each step.
Some ( like me ) might say that each step is inevitable, while others might say that each step is a separate "postulate".

WHICHEVER VIEW ANYONE TAKES, THE MODEL IS CLEAR, WELL-DEFINED, CONSISTENT, AND
REALISTIC, which is far beyond any other physics model that has yet been presented, so it bothers me that it is so
widely ostracized ( possibly one reason being that I refuse to disavow the mystical origins of my intuitions used in
constructing the model ).

 

 



July 2006 update

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/July2006Update.html[4/16/18, 1:12:31 AM]

Tony Smith's Home Page





Outline of E8 Physics:

1 –  Start with the Cl(16) real Clifford algebra which
     has 120-dimensional bosonic bivectors
     and a 256-dimensional spinor space that decomposes
     into two 128-dimensional half-spinor spaces

2 –  The 120-dimensional bosonic bivectors decompose, with respect to factoring
     Cl(16) into the tensor product Cl(8) x Cl(8) allowed by 8-periodicity,
     into 1x28 + 8x8 + 28x1

3 –  Let the 1x28 bosonic bivectors represent Gravity by a MacDowell-Mansouri mechanism
     for the Conformal Group Spin(2,4) = SU(2,2)

4 –  Let the 8x8 represent a matrix of an 8-dimensional octonionic spacetime
     in terms of an 8-dimensional quaternionic M4xCP2 Kaluza-Klein in which 
     8-dimensional spacetime breaks down into 4-dim physical M4 spacetime
     and 4-dim internal symmetry space CP2 = SU(3)/U(2)
     (note that working with 8-dim Kaluza-Klein also gives a natural solution
     to the Coleman-Mandula problem – see
     Weinberg's book Quantum Theory of Fields, Vol. III, pages 12ff, 382–384, etc)

5 –  Let the 28x1 bosonic bivectors represent the 12-dim Standard Model

6 –  The 256-dim spinor of Cl(16) decomposes as the direct sum of
     the two 128-dim half-spinor representations,
     i.e., as one generation and one anti-generation

7 –  Construct 248-dim E8 out of the 120-dim bosonic Cl(16) bivectors
     plus the 128-dim half-spinor representation of one generation
     without using the anti-generation Cl(16) half-spinor.

8 –  Decompose, with respect to factoring Cl(16) into Cl(8) x Cl(8),
     the 128-dim fermion one-generation representation
     into two 64-dim fermion representations:

     one 64 = 8x8 representing 8 fundamental left-handed fermion particles in terms
     of their 8 covariant components with respect to 8-dim spacetime

     the other 64 = 8x8 representing 8 fundamental right-handed fermion antiparticles
     in terms of their 8 covariant components with respect to 8-dim spacetime

9  – let the right-handed massive fermion particles and
     the left-handed massive fermion antiparticles emerge dynamically
     by Lorentz symmetry

10 – Let the second and third generations of fermions emerge from the geometry
     of breaking uniform 8-dim spacetime into 4+4 = 8-dim M4 x CP2 Kaluza-Klein

11 – Let the Higgs mechanism emerge naturally (see the work of Meinhard Mayer based
     on the math of Kobayashi-Nomizu) from the geometry
     of breaking uniform 8-dim spacetime into 4+4 = 8-dim M4 x CP2 Kaluza-Klein

NOTE THAT MY E8 CONSTRUCTION AT THE FUNDAMENTAL LEVEL CONTAINS ONLY ONE FERMION GENERATION,
AND NO ANTIGENERATION so that it has NO CHIRALITY PROBLEM
because
the antigeneration halfspinor of Cl(16) is not included in construction of E8,
which is a physical reason
that E8 is constructed of the Cl(16) bivector plus only one of the half-spinor,
and that if you try to 
build a Lie algebra out of the Cl(16) bivector plus both half-spinors it does not work.

Frank Dodd (Tony) Smith, Jr. – 2010
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E8 Physics 
 

by Frank D. (Tony) Smith, Jr. – September 2009 
 

 
 
 

The First and Second shells of an E8 lattice have 240 and 2160 = 112 + 
256 + 7(128+128) vertices.  
The 256 is an 8-HyperCube with vertices  
( +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1 ) of which  
one checkerboard half represents the 128 +half-spinors of D8 and the 
other mirror image checkerboard half represents the 128 -half-spinors of 
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D8.  
The 112 represents the 112 root vectors of 120-dim D8.  
Each of the 7 pairs of 128 are also representations of the 128 +half-spinors 
and 128 -half-spinors of D8.  
The 112 can be combined with any of the 128   
 

      
 
to form the 240 of the First Shell of an E8 latttice 

 
that represents the 112 + 128 = 240 root vectors of E8.  
There are 7 pairs of 128 in the Second Shell. Each choice of a pair from 
which to get a 128 to combine with the 112 produces one of the 7 
independent E8 lattices. 



 

 

You can also choose half of the 256 to combine with the 112 to form an 
8th E8 lattice. Although the 8th E8 lattice is not independent of the 7, it is 
useful in constructing a physics model based on 8-Brane spacetime that in 
the continuum limit at low (compared to Planck) energies has M4 x CP2 
Kaluza-Klein structure. Denote the 7 independent E8 lattices by 1E8, 2E8, 
3E8, 4E8, 5E8, 6E8, and 7E8 and the 8th E8 lattice by 8E8.  
 
Note that each of the 8 E8 lattices uses only one of the 128 of a pair (or 
one half of the 256), and that it corresponds to one of the D8 half-spinor 
spaces. Physically, the chosen 128 represents Fermion Particles and 
AntiParticles of one generation, so the E8 contains one generation of 
Fermion Particles and AntiParticles (the second and third generations 
emerge at low energies). The 128 not chosen represents one antigeneration 
of Fermion Particles and AntiParticles, so the E8 does not contain a 
Fermion antigeneration. Therefore, the E8 model has realistic chirality 
properties. The 128 spinors can represent space spinors and be 
anticommuting with the E8 Lie algebra commutation relations still 
preserved, as Pierre Ramond pointed out in hep-th/0112261 (pages 13,14) 
with respect to F4 and Spin(9).   
 
My goal in this paper is to explain how this E8 model is realistic and 
overcomes the acknowledged shortcomings of Garrett Lisi’s E8 model of 
arXiv 0711.0770 which model was the motivation for me to work on this 
E8 model. I think that Garrett Lisi should get full credit for doing the basic 
ground-work for the E8 model.  
I hope that this paper shows to its readers that the E8 model and its AQFT 
constitute a complete realistic theory that satisfies Einstein’s criteria 
(quoted by Wilczek in the winter 2002 issue of Deadalus) :  
“… a theorem which at present can not be based upon anything more than 
upon a faith in the simplicity, i.e., intelligibility, of nature: there are no 
arbitrary constants … that is to say,  
nature is so constituted that it is possible logically to lay down such 
strongly determined laws that within these laws only rationally completely 
determined constants occcur …”.  
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The remainder of this paper consists of the following sections:  
 
10 spacetime Dimensions of 26-dim Bosonic Strings  
16 Fermionic Dimensions of 26-dim Bosonic Strings  
Closed Bosonic String World-Lines 
Quaternionic M4 x CP2 Kaluza-Klein 
Calculations of Masses, Force Strengths, etc 
-for detailed results of the calculations etc, see web book at 
http://www.tony5m17h.net/E8physicsbook.pdf and 
www.valdostamuseum.org/hamsmith/E8physicsbook.pdf  
AQFT 
EPR Entanglement 
 
 
10 spacetime Dimensions of 26-dim Bosonic Strings:  
 
An 8-Brane is constructed as a superposition of all of the 8 E8 lattices. 
Each 8-Brane represents a local neighborhood of spacetime.  
Global spacetime is a collection of 8-Branes parameterized by two real 
variables a , b that are analagous to the conformal dimensions (1,1) that 
extend (1,3) Minkowski physical spacetime of Spin(1,3) to the (2,4) 
Conformal spacetime of Spin(2,4) = SU(2,2).  
Physical Gauge Bosons link an 8-Brane to a successor 8-Brane along the 
World Line of that Gauge Boson as follows:  
A Gauge Boson emanating from only the 8E8 lattice in the 8-Brane is a 
U(1) Electromagnetic Photon;   
A Gauge Boson emanating from only the 8E8 and the 4E8 lattice in the 8-
Brane is a U(2) Weak Boson (note that their common 8E8 unifies the 
Electromagnetic Photon with the Weak Bosons);   
A Gauge Boson emanating from only the 5E8, 6E8, and 7E8 lattices in the 
8-Brane is a U(3) Gluon;  
A Gauge Boson emanating from only only the 8E8 lattice and the 1E8, 
2E8, and 3E8 lattices in the 8-Brane is a U(2,2) = U(1)xSU(2,2) = 
U(1)xSpin(2,4) Conformal Gauge Boson that gives Gravity by the 
MacDowell-Mansouri mechanism.  
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16 Fermionic Dimensions of 26-dim Bosonic Strings:  
 
We now have constructed the 10 dimensions of the base manifold of 26-
dim Closed Unoriented Bosonic String Theory, as well as the Gauge 
Bosons of the Standard Model plus Gravity, in which Strings are 
physically interpreted as World-Lines,  
with relatively large Closed Strings corresponding to World-Lines of 
particles that locally appear to be free  
and relatively small Closed Strings corresponding to paths of virtual 
particles in the Path Integral Sum-Over-Histories picture.  
 
To describe the one fundamental generation of Fermion Particles and 
AntiParticles of the E8 model add, to the 10 dimensions we already have, 
a 16-dimensional space that is discretized by Orbifolding it with respect to 
the 16-element discrete Octonionic multiplicative group  
{+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K}  
to reduce the 16-dim Fermionic representation space to 16 points {-1,-i,-j,-
k,-E,-I,-J,-K;+1,+i,+j,+k,+E,+I,+J,+K}  
for which Fermion Particles (nu, ru, gu, bu, e, rd, gd, bu)  
are represented by {-1,-i,-j,-k,-E,-I,-J,-K}  
and the corresponding Fermion AntiParticles  
are represented by {+1,+i,+j,+k,+E,+I,+J,+K}.  
 
Now our E8 model has realistic first-generation Fermions as well as a base 
manifold with the Standard Model plus Gravity (M4 x CP2 Kaluza-Klein 
spacetime, with its 4-dim physical spacetime, and the second and third 
generations of Fermions, emerge at low temperatures when a preferred 
Quaternionic substructure freezes out from the high-temperature 
Octonionic structure).  
 
Closed Bosonic String World-Lines:  
 
Interaction of Closed Bosonic Strings as World-Lines looks like Andrew 
Gray’s idea in quant-ph/9712037   
"… probabilities are … assigned to entire fine-grained histories … this 
new formulation makes the same experimental predictions as quantum 
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field theory …"  
so it seems that physical results of Bosonic String Theory can be 
interpreted as:  
 
String Tachyons can be physically interpreted as describing the virtual 
particle-antiparticle clouds that dress the orbifold Fermion particles (As 
Lubos Motl said in his on 13 July 2005: "... closed string tachyons ... can 
be localized if they appear in a twisted sector of an orbifold ... tachyons 
condense near the tip which smears out the tip of the cone which makes 
the tip nice and round. ..." and as Bert Schroer said in hep-th/9908021: "... 
any compactly localized operator applied to the vacuum generates clouds 
of pairs of particle/antiparticles ...").  
 
String spin-2 Gravitons can be physically interpreted as describing a 
Bohm-like Quantum Potential and what Penrose (in “Shadows of the 
Mind” (Oxford 1994) with respect to Quantum Consciousness) describes 
as “… the gravitational self-energy of that mass distribution which is the 
difference between the mass distributions of … states that are to be 
considered in quantum linear superposition …”.   
 
The 128 in the 240 of the E8 model breaks up into two 64-element things.  
One 64 = 8x8 represents the 8 Dirac gamma covariant components (with 
respect to high-energy 8-dim spacetime) of each of the 8 fundamental 
first-generation Fermion Particles;  
the other 64 = 8x8 represents the 8 Dirac gamma covariant components 
(with respect to high-energy 8-dim spacetime) of each of the 8 
fundamental first-generation Fermion AntiParticles.  
 
The 112 in the 240 of the E8 model breaks up into three parts: a 64 plus a 
24 plus a dual 24.  
The 64 = 8x8 in the 112 represents 8 Dirac gammas for the 8 dimensions 
of high-energy spacetime;   
the 24 represents the 24 root vectors of a 28-dim D4 Lie algebra whose 
generators include those of the Standard Model Gauge Bosons;  
the dual 24 represents the 24 root vectors of a second 28-dim D4 Lie 
algebra whose generators include those of the conformal U(2,2) that 
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produces Gravity.  
 
Quaternionic M4 x CP2 Kaluza-Klein:  
 
At this stage, the E8 model differs from conventional Gravity plus 
Standard Model in four respects: 
1 - 8-dimensional spacetime 
2 – two Spin(8) gauge groups from the two D4 in 112  
3 - no Higgs 
4 - 1 generation of fermions 
 
These differences can be reconciled as follows:  
 
Introduce (freezing out at lower-than-Planck energies) a preferred 
Quaternionic 4-dim subspace of the original (high-energy) 8-dim 
spacetime,  
thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  
where M4 is 4-dim physical spacetime and CP2 is a 4-dim intrernal 
symmetry space.  
 
Let the first Spin(8) gauge group act on the M4 physical spacetime 
through the SU(3) subgroup of its U(4) subgroup. As Meinhard E. Mayer 
said (Hadronic Journal 4 (1981) 108-152): “… each point of … the … 
fibre bundle … E consists of a four-dimensional spacetime point x [ in M4 
] to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 
] … the components of the curvature lying in the homogeneous space  
G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs scalars (with 
respect to spacetime [ M4 ])   
…  
the Yang-Mills action reduces to a Yang-Mills action for the h-
components [U(2) components ] of the curvature over M [ M4 ]  
and  
a quartic functional for the “Higgs scalars”, which not only reproduces the 
Ginzburg-Landau potential, but also gives the correct relative sign of the 
constants, required for the BEHK … Brout-Englert-Higgs-Kibble … 
mechanism to work. …”.  
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So, freezing out of a Kaluza-Klein M4xCP2 spacetime plus internal 
symmetry space produces a classical Lagrangian for the SU(3)xU(2) = 
SU(3)xSU(2)xU(1) Standard Model including a BEHK Higgs mechanism.  
 
Let the second Spin(8) gauge group act on the M4 physical spacetime 
through its Conformal Subgroup U(2,2) = Spin(2,4). As Rabindra 
Mohapatra said (section 14.6 of Unification and Supersymmetry, 2nd 
edition, Springer-Verlag 1992): “… gravitational theory can emerge from 
the gauging of conformal symmetry … we start with a Lagrangian 
invariant under full local conformal symmetry and fix conformal and scale 
gauge to obtain the usual action for gravity. …”.  
At this stage, we have reconciled the first 3 of the 4 differences between 
our E8 Physics Model and conventional Gravity plus the Standard Model. 
As to the fourth, the existence of 3 generations of fermions, note that the 8 
first generation fermion particles and the 8 first generation antiparticles 
can each be represented by the 8 basis elements of the Octonions O, and 
that the second and third generations can be represented by  
Pairs of Octonions OxO and  
Triples of Octonions OxOxO, respectively. 
When the unitary Octonionic 8-dim spacetime is reduced to the Kaluza-
Klein M4 x CP2, there are 3 possibilities for a fermion propagator from 
point A to point B:  
1 – A and B are both in M4, so its path can be represented by the single O;  
2 – Either A or B, but not both, is in CP2, so its path must be augmented 
by one projection from CP2 to M4, which projection can be represented 
by a second O, giving a second generation OxO;  
3 – Both A and B are in CP2, so its path must be augmented by two 
projections from CP2 to M4, which projections can be represented by a 
second O and a third O, giving a third generation OxOxO.  
 
Therefore, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as well as 
the Standard Model with a BEHK Higgs mechanism.  
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Calculations of Masses, Force Strengths, etc:  
 
However, for our classical Lagrangian E8 Physics Model to be said to be 
complete and realistic, it must allow us to calculate such things as Force 
Strengths and Particle Masses that are consistent with experimental and 
observational results. To do that, we use the results of Hua in his book 
“Harmonic Analysis of Functions of Several Complex Variables in the 
Classical Domains”. (Similar use of the work of Hua was made years ago 
by Armand Wyler, and recently by a few others, such as Carlos Castro.)  
 
Hua’s calculated volumes related to kernels and Shilov boundaries are the 
key to calculation of Force Strengths and Particle Masses. For example, 
the Lagrangian term for each of the Forces is integrated over the M4 
physical spacetime base manifold, but each of the Four Forces sees M4 in 
terms of its own symmetry, consequently with its own measure which 
measure is proportional to Hua-calculated volumes. Since M4 was formed 
by a freezing out of a Quaternionic structure, M4 is a 4-dimensional 
manifold with Quaternionic structure and therefore can be seen as one of 
Joseph Wolf’s 4 equivalence classes:  
for Electromagnetism: T4 = U(1)^4   
for Weak Force: S2 x S2 = SU(2) / U(1) x SU(2) / U(1)  
for Color Force: CP2 = SU(3) / U(2)  
for Gravity: S4 = Spin(5) / Spin(4) = Sp(2) / Sp(1)xSp(1)  
When we also take into account the relevant volumes related to the 
curvature term in the Lagrangian for each force,  
and the masses involved for forces with gauge bosons related to mass,  
the calculations produce results that are reasonably close to experimental 
observation: 
 
Force Strengths:   
Gravity =  5 x 10^-39   
Electromagnetic = 1 / 137.03608   
Weak =  1.05 x 10^-5   
Color at 245 MeV = 0.6286  
Renormalization gives Color at 91 GeV = 0.106  
and including other effects gives Color at 91 Gev = 0.125  
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Tree-level fermion masses ( Quark masses are constituent masses due to a 
Bohmian version of Many-Worlds Quantum Theory applied to a confined 
fermion, in which the fermion is at rest because its kinetic energy is 
transformed into Bohmian PSI-field potential energy. ):  
Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level 
(first order corrected masses are given below)  
Electron/Positron Me = 0.5110 MeV  
Up and Down Quarks Md = Mu = 312.8 MeV  
Muon Mmu = 104.8 MeV  
Strange Quark Ms = 625 MeV  
Charm Quark Mc = 2.09 GeV  
Tauon Mtau = 1.88 GeV  
Beauty Quark Mb = 5.63 GeV  
Truth Quark Mt = 130 GeV ground state - 8-dimensional Kaluza-Klein 
spacetime with Truth-Quark condensate Higgs gives a 3-state system with 
a renormalization line connecting the 3 states:  

 
(see hep-ph/0307138 for background for chart immediately above) 
Low ground state:  
Higgs = 146 GeV and T-quark = 130 GeV  
Medium Triviality Bound state:  
Higgs = 176-188 GeV and T-quark = 172- 175 GeV  
High Critical Point state:  
Higgs = 239 +/- 3 GeV and T-quark = 218 +/- 3 GeV  
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Weak Boson Masses (based on a ground state Higgs mass of 146 GeV): 
M_W+ = M_W- = 80.326 GeV;  
M_Z0 = 80.326 + 11.536 = 91.862 GeV  
 
Kobayashi-Maskawa parameter calculations use phase angle d13 =  
= 1 radian ( unit length on a phase circumference ) to get the K-M matrix: 
 
       d                 s                  b   
u    0.975              0.222            0.00249-0.00388  
c    -0.222-0.000161i     0.974-0.0000365i    0.0423  
t     0.00698-0.00378i   -0.0418-0.00086i      0.999  
 
Corrections to the tree-level neutrino calculations give neutrino masses  
nu_1 = 0   
nu_2 = 9 x 10^(-3)eV  
nu_3 = 5.4 x 10^(-2) eV  
and  
the neutrino mixing matrix:  
            nu_1          nu_2           nu_3   
nu_e        0.87           0.50           0 
nu_m       -0.35           0.61           0.71  
nu_t         0.35          -0.61           0.71 
 
The mass of the charged pion is calculated to be 139 MeV  
based on a Kerr-Newman Black Hole model of the pion and its constituent 
quark-antiquark pair. The pair of Black Holes form a Toroidal Black Hole 
for which the Torus is an Event Horizon that is (1+1)-dimensional with a 
timelike dimension which carries a Sine-Gordon Breather whose soliton 
and antisoliton are the quark and antiquark. The physically relevant Sine-
Gordon solution for which the first-order weak coupling expansion is 
exact gives the ratio of quark constituent mass to the pion mass.  
 
The Neutron-Proton mass difference is calculated to be 1.1 Mev  
based on the down quark having virtual states related to the strange quark 
and the up quark having virtual states related to the charm quark, and the 
higher probability of strange quark states emerging from the nucleon sea.  
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The ratio Dark Energy : Dark Matter : Ordinary Matter  
for our Universe at the present time is calculated to be:  
                  0.75 : 0.21 : 0.04  
based on the Conformal Gravity model of Irving Ezra Segal  
and the 15 generators of the Conformal Group Spin(2,4) = SU(2,2)  
10 = 6 Lorentz plus 4 Special Conformal = Dark Energy 
4 Translations = Dark Matter Primordial Black Holes  
1 Dilation = Ordinary Matter mass from Higgs  
and the evolution of that basic ratio 10 : 4 : 1 = 0.67 : 0.27 : 0.06  
as our universe has expanded 

 
 
Details of calculations and discussion of some things that here are 
oversimplified can be found in my free pdf book “E8 and Cl(16) = Cl(8) x 
Cl(8)” which is available at  
http://www.tony5m17h.net/E8physicsbook.pdf and  
http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf 
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AQFT:  
 
Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  
Mathematically, this is done by using Clifford Algebras (others now using 
Clifford algebras in related ways include Carlos Castro and David 
Finkelstein) to embed E8 into Cl(16) and using a copy of Cl(16) to 
represent each Local Lagrangian Region. A Global Structure is then 
formed by taking the tensor products of the copies of Cl(16). Due to Real 
Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) and any Real Clifford 
Algebra, no matter how large, can be embedded in a tensor product of 
factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). Just as the 
completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators on the fermionic Fock 
space over C^(2n) (see John Baez’s Week 175), we can take the 
completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) to 
produce a generalized Hyperfinite II1 von Neumann factor that gives a 
natural Algebraic Quantum Field Theory structure to the E8 model.  
 
EPR Entanglement:  
 
For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “… a [geometrically] correct local-realistic framework … provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. … The alleged non-localities of these states … 
result from misidentified [geometries] of the EPR elements of reality. …  
The correlations are … the classical correlations among the points of a 3 
or 7-sphere … S3 and S7 … are … parallelizable …   
The correlations … can be seen most transparently in the elegant language 
of Clifford algebra …”. The E8 model AQFT is based on the 
parallelizable Lie group E8 and related Clifford algebras,  
so the E8 model seems consistent with EPR.  



From Nesti/Percacci 0909.4537 to Lisi 1006.4908

and Beyond to My E8 Physics Model

i.e., N/P using D7 to Lisi E8 and then to my E8 Physics
Frank Dodd (Tony) Smith, Jr. - July 2010

Using compact signature for simplified exposition:

N/P = D7 = adjoint(Spin(14)) + halfspinor(Spin(14)) = 91 + 64 = 169

Lisi = E8 = adjoint(Spin(16)) + halfspinor(Spin(16)) = 120 + 128 = 248

AS TO THE ADJOINT PART:

Spin(16) / Spin(14) x Spin(2) = 28-real-dim 14-complex-dim domain
                                                     with 14-real-dim Shilov boundary

Identify  14-dim Shilov boundary with 14-dim vector space of Percacci Spin(14).

14-dim vector space of Percacci Spin(14) breaks down into: 
4-dim M4 Minkowski spacetime
plus
an explicit the 10-dim vector space of GUT SO(10) which gives
4-dim CP2 Internal Symmetry Space plus 6-dim Conformal Group Spacetime. 

I have problems with using SO(10) GUT because it predicts particles beyond 
those needed for the Standard Model. Also, it seems to me that the Nesti/
Percacci model may have problems with signature and at this point I will try 
to discuss signature: 

 Nesti/Percaci say that they use SO(3,11) "which uses Majorana-Weyl spinors" 
 and Nesti/Percacci explicitly say in 0909.4537 in the Appendix on page 6:
 "... signature (3,11) (3 negative, 11 positive eigenvalues) ...". 
 They also say that SO(3,11) breaks down into SO(3,1) x SO(10)
 so it seems that they use SO(10) = SO(0,10) 
 and again it seems that (x,y) in their notation is x time and y space 
 coordinates. 



 Therefore they have 3 time and 11 space coordinates even though that gives 
 the result of using 3 time and 1 space coordinates for their SO(3,1) gravity.
 Maybe they realized that when they said at the end of their paper
 "... A twist was also adopted to reach a standard basis in signature (3,1) ...".
 By periodicity Cl(3,11) = Cl(3,3) is real matrix algebra and so is Cl(3,1)
 and
 Cl(1,13) = Cl(1,5) is quaternionic matrix algebra and so is Cl(1,3) 
 so it seems that Nesti/Percacci are using for gravity 
 SO(3,1) with Clifford 4x4 real matrices
 instead of SO(1,3) with Clifford 2x2 quaternion matrices
 Therefore, 
 what Nesti/Percacci seem to want for Gravity 
 is real matrix algebra to get Majorana-Weyl spinors, 
 which is not what I would like,
 as my model uses quaternionic Cl(1,3) which gives Spin(1,3) which is a 
 subgroup of the conformal group Spin(2,4) = SU(2,2) for Gravity. 

The 6-dim Conformal Group Spacetime can be identified with Minkowski M4 

so that the Adjoint effect of going from Nesti/Percacci D7 to Lisi E8 is to 

go from using D7 with an external spacetime 

to using E8 with a self-contained 8-dim Kaluza-Klein M4xCP2 spacetime. 



AS TO THE HALF-SPINOR PART:

Lisi E8 128-dim half-spinor(Spin(16)) = 2 x N/P D7 64-dim half-spinor (Spin(14))

One of the N/P D7 64-dim half-spinors is one generation of fermions, 
32-dim for particles and 32-dim for antiparticles. 

The second N/P D7 64-dim half-spinors is not used physically in Nesti/Percacci, 

so only 64 of the Lisi E8 128 half-spinor(Spin(16)) correspond 
to embedding the Nesti/Percacci model in Lisi E8. 

The physical interpretation of the second 64 is not clear. 

Circumstances such as 

SO(10) particles beyond the Standard Model 
and 

signature problems with Nesti/Percacci 
and 

E8 generators with no clear physics interpretation in Lisi E8 with embedded 
Nesti/Percacci 

are why I do not use either Nesti/Percacci nor Lisi models. 

Here, on the following pages, is what I do: 



Percacci/Nesti, Lisi and E8 Physics Models
Frank Dodd (Tony) Smith, Jr. - August 2010

(sometimes I use compact signature for simplified exposition)

Lisi embeds Percacci/Nesti = adjoint(Spin(14)) + halfspinor(Spin(14)) =

= 91 + 64 = 169 dimensions

into

E8 = adjoint(Spin(16)) + halfspinor(Spin(16)) = 120 + 128 = 248 dimensions

AS TO THE ADJOINT PART:

Lisi in 1006.4908 notes that the Percacci/Nesti Spin(3,11) model has the following 
bosonic-type generators:
6 for gravitational Spin(1,3)
12 for Standard Model color and electroweak gauge bosons
plus
3 for unobserved W' and Z' weak-type gauge bosons 
30 unobserved X bosons

My biggest objection to the Percacci/Nesti SO(3,11) model is to the 3 + 30 
unobserved W’, Z’ and X gauge bosons. My effort to make an E8 model 
(described later in this paper) will not have those 33 unobserved W’, Z’ and X 
gauge bosons. 



Lisi notes that when the Percacci/Nesti Spin(3,11) model is embedded into E8, 
there are 120 - 91 = 29 more bosonic-type generators, which Lisi describes as:  
20 more unobserved X bosons
8 for frame-Higgs including two axions
1 Peccei-Quinn boson for Spin(1,1) 

I am not happy with the 20 unobserved X bosons or the 8 generators giving 
complicated Higgs sector with two axions, 
and 
I am not happy with the fact that the Percacci/Nesti and Lisi models have 
their gauge groups (Spin(3,11) and E8) acting on an external ad hoc 4-
dimensional spacetime, 
so 
I propose that those 20 + 8 = 28 generators of E8 represent the spacetime structures 
on  which the gauge groups operate, 
meaning that I would like for E8 to contain in itself 
not only the gauge bosons and fermion particles on which the gauge forces act, 
but also the spacetime itself in which the gauge bosons and fermions live and 
interact. 
In other words, 
my view of E8 is that E8 contains in itself all three of the ingredients of a 
physics Lagrangian: 
(1) a gauge boson force term and (2) a fermion term both of which are 
integrated over (3) a spacetime base manifold. 

My proposed E8 spacetime structure is constructed in terms of symmetric spaces: 

Spin(4,12) / Spin(3,11) x Spin(1,1) = 28-real-dim 14-complex-dim domain
                                                     with 14-real-dim Shilov boundary
Identify 14-dim Shilov boundary with 14-dim vector space of Percacci Spin(14).
14-dim vector space of Percacci Spin(14) breaks down into: 
4-dim M4 Minkowski spacetime for the Lorents Spin(1,3)
plus
an explicit 10-dim vector space of GUT SO(10)

As to the Spin(1,1), Lisi states that it represents 1 Peccei-Quinn boson, which in a 
non-supersymmetric context is used to enforce CP invariance of the SU(3) color 
force (see Weinberg’s book “Cosmology” (Oxford 2008) pp. 197-200). 



AS TO THE HALF-SPINOR PART:
Percacci and Nesti say in 0909.453 that the 64-dim SO(14) half-spinors "... 
describe precisely the 32 complex components of a chiral spinor of Lorentz and 
chiral spinor of SO(10), i.e. the representation (2,16) ..."

As to the 128 - 64 = 64 spinor-type generators remaining in E8, Lisi says in 
1006.4908 "... the other sixty-four are those of mirror fermions ...".

My biggest objection to the Lisi embedding of Percacci/Nesti Spin(3,11) into 
E8 (aside from my above remarks that lead to an E8 model which includes 
spacetime in itself) is the existence of unobserved mirror fermions. 

Here are my suggestions about how to build an 
E8 model that satisfies my above-stated 

objections: 
Construction of my E8 Physics Model starts with real Clifford algebra Cl(16) 
and proceed to interpret it in terms of Geoffrey Dixon’s C x H x O 
which is the tensor product of the Complex Numbers, the Quaternions and the 
Octonions. Let 
the basis for C= Complex numbers correspond to 
{ 1 , E } = { neutrino-up quark states , electron-down quark states } 
and 
the basis for H = Quaternions correspond to 
{ 1 , i , j , k } = { lepton , red quark , green quark , blue quark } 
and 
the basis for O = Octonions correspond to 
{ 1 , i , j , k , E , I , J , K } = { t , x1 , x2 , x3 , y1 , y2 , y3 , y4 } 
where 
t corresponds to 1 time dimension in 8-dim spacetime 
xi and yi correspond to 7 spatial dimensions in 8-dim spacetime 
and, 
after freezing out a preferred quaternionic spacetime subspace at low energies 
where we do our experiments, thus creating 8-dim M4 x CP2 Kaluza-Klein, 
{ t , x1 , x2 , x3 } = 4-dim M4 Minkowski physical spacetime 
{ y1 , y2 , y3 , y4 } = 4-dim CP2 = SU(3)/U(2) Batakis Internal Symmetry Space 



The real Clifford algebra Cl(16) has 120 bivectors 
and 256 spinors = 128 +half-spinors plus 128 -half-spinors. 

The two 128-dim half-spinors are physically interpreted as
one 128-dim for one generation of fermion particles and antiparticles
and
the other 128-dim for one antigeneration of fermion particles and antiparticles.

248-dim E8 is constructed by
combining the 120-dim bivector with the 128-dim generation of fermions 
and 
rejecting the 128-dim antigeneration of fermions. 

The 128 fermion generation contains 
64 for fermion particles and 64 for fermion antiparticles.

In terms of the 64-dim division algebra structure C x H x O of Geoffrey Dixon 

the 64 fermion particles are represented in this way: 

From the basis elements of the C x H part of C x H x O:
1 x 1 = neutrino
1 x i = red up quark 
1 x j = green up quark 
1 x k = blue up quark 
E x 1 = electron
E x i = red down quark
E x j = green down quark
E x k = blue down quark 

Adding the O part of C x H x O gives each Particle 8 Octonionic components 
representing 
each Particle’s 8 covariant components in 8-dim Kaluza-Klein M4xCP2 
spacetime. 

The 64 fermion antiparticles are represented similarly. 



As to the 120 bivectors of Cl(16) they decompose under the 8-periodicity tensor 
product Cl(16) = Cl(8) x Cl(8) as 
120 = 1x28 + 8x8 + 28x1 = 28 + 64 + 28

The bivector 64 is related by Triality 
to the fermion paticle 64 and the fermion antiparticle 64, 
so 
bivector 64 = 8x8 = 2x4x8 
where in terms of C x H x O: 
8 = Octonionic basis elements for 8-dim spacetime 
4 = Quaternionic { 1 , i , j , k } = 4 basis elements for 4-dim M4 and for 4-dim CP2
2 = Complex { 1 , E } = 2 basis elements to distinguish between M4 and CP2

Note that with respect to the 120 = 1x28 + 8x8 + 28x1 part of Cl(16) = Cl(8)xCl(8)
the 8 elements 8 of O and one of  the 28 come from one Cl(8) factor of Cl(16) 
and 
the 8 elements 2x4 of CxH and the second of the 28 come from the second Cl
(8) factor of Cl(16) 
So, 
the first 28 bivector generators represent a D4 Lie algebra that acts 
geometrically on the Octonion 8 that represents 8-dim Octonion spacetime. 
After quaternionic subspace freezing to M4xCP2 Kaluza-Klein, 
the first D4 is seen to contain a Conformal subalgebra U(2,2) = Spin(2,4)xU(1) 
which produces Gravity by a generalized MacDowell-Mansouri mechanism
and 
the second 28 bivector generators represent a D4 Lie algebra that acts 
on the 8-dim CxH space corresponding to M4 x CP2 
and contains a 15-dim SU(4) subalgebra that includes 
the 8-dim SU(3) color force of CP2 = SU(3) / SU(2) x U(1) 
A generalized Batakis (Class. Quantum Grav. 3 (1986) L99-105) mechanism 
produces the 12 = 8+3+1 generators of the Standard Model Lie algebras:  
SU(3) for color force, SU(2) for weak force, and U(1) for electromagnetism. 

When the 8-dim spacetime is broken to M4 x CP2 Kaluza-Klein, 
that geometric process produces the Higgs by a Mayer-Trautman mechanism 
and also 
produces the second and third generations of fermions. 



Neutrino masses occur by processes beyond tree level, 
and 
by seeing the Higgs as corresponding to a Tquark condensate you can predict 
some states that I think are consistent with experimental observations. 

Note that the only generators in my E8 model that are not given a direct 
physical interpretation in terms of the Standard Model + Gravity are: 

28 - 16 = 12 generators of the first 28 D4 used for Gravity 
and
28 - 12 =  16 generators of the second 28 D4 used for the Standard Model. 

My opinion is that 
the 12 extra Gravity generators serve as links to the 12 Standard Model generators 
and 
the 16 extra Standard Model generators serve as links to the 16 Gravity generators, 
and 
that their role is to enforce mutual compatibility of their actions on the 8-dim 
Kaluza-Klein M4xCP2 spacetime of my E8 model. 

Note further that symmetric space substructures of E8 allow the application 
of the basic ideas of Armand Wyler with respect to calculation of force 

strengths, particle masses, etc. 



Construction of my E8 Physics Model starts with real Clifford algebra Cl(16) 
and proceed to interpret it in terms of Geoffrey Dixon’s C x H x O : 

In the 64-dim division algebra structure C x H x O of Geoffrey Dixon 
now being studied by Cohl Furey 1002.1497 at Perimeter 
let 
the basis for C= Complex numbers correspond to 
{ 1 , E } = { neutrino-up quark states , electron-down quark states } 
and 
the basis for H = Quaternions correspond to 
{ 1 , i , j , k } = { lepton , red quark , green quark , blue quark } 
and 
the basis for O = Octonions correspond to 
{ 1 , i , j , k , E , I , J , K } = { t , x1 , x2 , x3 , y1 , y2 , y3 , y4 } 
where 
t corresponds to 1 time dimension in 8-dim spacetime 
xi and yi correspond to 7 spatial dimensions in 8-dim spacetime 
and, 
after freezing out a preferred quaternionic spacetime subspace at low energies 
where we do our experiments, thus creating 8-dim M4 x CP2 Kaluza-Klein, 
{ t , x1 , x2 , x3 } = 4-dim M4 Minkowski physical spacetime 
{ y1 , y2 , y3 , y4 } = 4-dim CP2 = SU(3)/U(2) Batakis Internal Symmetry Space 

The real Clifford algebra Cl(16) has 120 bivectors 
and 256 spinors = 128 +half-spinors plus 128 -half-spinors. 

The two 128-dim half-spinors are physically interpreted as
one 128-dim for one generations fermion particles and antiparticles
and
the other 128-dim for one antigeneration of fermion particles and antiparticles.

248-dim E8 is constructed by
combining the 120-dim bivector and the 128-dim generation of fermions 
and 
rejecting the 128-dim antigeneration of fermions. 



The 128 fermion generation contains 
64 for fermion particles and 64 for fermion antiparticles.

In terms of the 64-dim division algebra structure C x H x O of Geoffrey Dixon 

the 64 fermion particles are represented in this way: 

From the basis elements of the C x H part of C x H x O:
1 x 1 = neutrino
1 x i = red up quark 
1 x j = green up quark 
1 x k = blue up quark 
E x 1 = electron
E x i = red down quark
E x j = green down quark
E x k = blue down quark 

Adding the O part of C x H x O gives each Particle 8 Octonionic components 
representing 
each Particle’s 8 covariant components in 8-dim Kaluza-Klein M4xCP2 spacetime. 

The 64 fermion antiparticles are represented similarly. 

As to the 120 bivectors of Cl(16) they decompose under the 8-periodicity tensor 
product Cl(16) = Cl(8) x Cl(8) as 
120 = 1x28 + 8x8 + 28x1 = 28 + 64 + 28

The bivector 64 is related by Triality 
to the fermion paticle 64 and the fermion antiparticle 64, 
so 
bivector 64 = 8x8 = 2x4x8 
where in terms of C x H x O: 
8 = Octonionic basis elements for 8-dim spacetime 
4 = Quaternionic { 1 , i , j , k } = 4 basis elements for 4-dim M4 and for 4-dim CP2
2 = Complex { 1 , E } = 2 basis elements to distinguish between M4 and CP2



Note that with respect to 120 = 1x28 + 8x8 + 28x1 

the 8 elements 8 of O and one of  the 28 come from one Cl(8) factor of Cl(16) 
and 
the 8 elements 2x4 of CxH and the second of the 28 come from the second Cl(8) 
factor of Cl(16) 
So, 
the first 28 bivector generators represent a D4 Lie algebra that acts geometrically 
on the Octonion 8 that represents 8-dim Octonion spacetime. 
After quaternionic subspace freezing to M4xCP2 Kaluza-Klein, 
D4 is seen to contain the Conformal subalgebra U(2,2) = Spin(2,4)xU(1) 
which produces Gravity by a generalized MacDowell Mansouri mechanism
and 
the second 28 bivector generators represent a D4 Lie algebra that acts 
on the 8-dim CxH space corresponding to M4 x CP2 
and contains a 15-dim SU(4) subalgebra that includes 
the 8-dim SU(3) color force of CP2 = SU(3) / SU(2) x U(1) 
A generalized Batakis mechanism produces the 12 = 8+3+1 generators of the 
Standard Model Lie algebras:  
SU(3 for color force, SU(2) for weak force, and U(1) for electromagnetism. 

When the 8-dim spacetime is broken to M4 x CP2 Kaluza-Klein, 
that geometric process produces the Higgs by a Mayer-Trautman mechanism 
and also produces the second and third generations of fermions. 
Neutrino masses occur by processes beyond tree level, 
and 
by seeing the Higgs as corresponding to a Tquark condensate you can predict some 
states that I think are consistent with experimental observations. 

Note that the only generators in my E8 Physics Model that are not given 
physical interpretation directly corresponding to Standard Model + Gravity are: 

28 - 16 = 12 generators of the first 28 D4 used for Gravity 
and
28 - 12 =  16 generators of the second 28 D4 used for the Standard Model. 

My opinion is that 
the 12 extra Gravity generators serve as links to the 12 Standard Model generators 
and 
the 16 extra Standard Model generators serve as links to the 16 Gravity generators.



The resulting Structure of my E8 Physics model is: 

E8 = 120-dim bivector D8 of Cl(16) + 128-dim half-spinor of Cl(16) 

By periodicity, Cl(16) = tensor product Cl(8) x Cl(8)
Cl(8) graded structure is 1 8 28 56 70 56 28 8 1
Cl(16) bivectors are 120 which decomposes under that tensor product as
120 = (1 8 28 ... ) x (1 8 28 ...) = 1x28 + 8x8 + 28x1

Each 28 was a D4 bivector Lie algebra in Cl(8),
and so preserves that structure in the 120 of Cl(16).
Each 28 D4 acts, at the Cl(8) level, on the vector 8 of Cl(8) in a way
that is effectively 28-dim rotations of 8-dim spacetime.

The 8x8 is tensor product of two vectorial 8 in the two Cl(8),
and so each 8 has the same octonionic spacetime character as
the 8 vectors acted on by the D4 = Spin(8) from bivectors of Cl(8).

The 128 half-spinor of Cl(16) decomposes as:
64+64 of the Cl(14) subalgebra
Each of the 64 then decomposes as

C: (32+32) of the Cl(12) subalgebra, which in turn decomposes as
H: (16+16+16+16) of the Cl(10) subalgebra, which in turn decomposes as
O: (8+8+8+8+8+8+8+8) of the Cl(8) where each 8 has the structure of
                                  a half-spinor of Spin(8) and Cl(8)

By Cl(8) Spin(8) Triality,
the vector 8 is isomorphic to each of the two half-spinor 8, 
and
those isomorphisms extends in the E8 Cl(16) structure to a Triality whereby
bivector 64 isomorphic to each of the two 64 in the 128 of E8 and Cl(16).

Note that, in addition to Lattice and Lie Algebra structures, Lie Group Manifold 
structures are needed to calculate force strengths, particle masses, etc. using 
the geometric point of view of Armand Wyler and L. K. Hua, 
and that on the Lie Group Manifold level: 
E8 / D8 = 128-dim rank 8 symmetric space (OxO)P2
D8 / D4xD4 = 64-dim rank 8 symmetric space set of RP7 in RP15
D4 / U(4) = 12-dim rank 2 set of fibrations S1 -> RP7 -> CP3 = SU(4) / U(3)



Consider the grading (grades 0 to 16 inclusive) 
of the 256-dim Cl(16) Clifford algebra:

1 + 16 + 120 + 560 + 1820 + 4368 + 8008 + 11440 + 
+ 12870 + 
+ 11440 + 8008 + 4368 + 1820 + 560 + 120 + 16 + 1 

The 120 grade-2 bivectors form a Lie algebra that acts as rotations on the 16-dim 
grade-vector space and represent the 120-dim Spin(16) D8 Lie algebra
so 
in that sense they act like gauge bosons. 

The 256 = 128 + 128 Cl(16) spinors, being spinors, act like fermions. 

If you try to make a big Lie algebra out of the 120-dim D8 Spin(16) plus the 256 
Cl(16) spinors, you get a 376-dim mess that does NOT form a Lie algebra, 
so 
split the 256 spinors into 128 +half-spinors and 128 - half-spinors 
and 
give them physical interpretation: 
128 +half-spinors of Cl(16) = one generation of fermion particles and antiparticles 
128 -half-spinors of Cl(16) = one anti-generation of mirror-fermion particles and 
antiparticles. 

Then, 
if you throw away the unphysical (because of the need for chirality) anti-
generation of mirror-fermions, 
you CAN build a big Lie algebra out of the 120-dim D8 Spin(16) plus the 128 
Cl(16) +half-spinors of one generation of fermion particles and antiparticles, 
which is the 120 + 128 = 248-dim E8 Lie algebra. 

 Some Speculative Rough Notes About
    Heisenberg Group and E8 Physics - Frank Dodd (Tony) Smith Jr 2010



As to physical interpretation of the E8 so constructed: 

The 128 fermions of one generation split into 
64 particle elements plus 64 antiparticle elements. 

The 120 bosonic elements are interpreted by using the 8-periodicity tensor product 
factorization of real Clifford algebras, 
whereby Cl(16) = Cl(8) x Cl(8). 
Since the graded structure of 256-dim Cl(8) is 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

it is clear that the 120 grade-2 bivectors of Cl(16) are identified with 

120 = 1x28 + 8x8 + 28x1 = 28 + 64 + 28

where 
1 is the grade-0 scalar of Cl(8) 
8 is the grade-1 vectors of Cl(8) 
28 is the grade-2 bivectors of Cl(8) 

When you look at Thomas Larsson's 7-grading of E8 
8 + 28 + 56 + 64 + 56 + 28 + 8
and look at its even and odd parts 
you see that 

Heisenberg Group and E8 Physics - Frank Dodd (Tony) Smith Jr 2010



Even grades of E8 28 + 64 + 28 correspond to 

28 + 28 which is two copies of the 28-dim D4 Lie algebra Spin(8) so that 
one 28-dim D4 contains 16-dim U(2,2) which gives Conformal Gravity acting on 
M4 4-dim physical spacetime 
and 
the other 28-dim D4 contains 8-dim color SU(3) 
which with little group SU(2)xU(1) 
gives SU(3) / SU(2)xU(1) = CP2 
internal symmetry space of an 8-dim M4xCP2 Kaluza-Klein spacetime 

plus 

64 = R(64) represents 8-dim spacetime 
the 8x8 real matrix algebra R(64) diagonal represents the 8 spacetime dimensions 
and the total R(64) represents matrix transformations of 8-dim spacetime. 
R(64) can be decomposed into symmetric and skew-symmetric parts. 

Symmetric R(64) = 8+28 = 36-dim C4 symplectic Lie algebra Sp(4)
Sp(4) corresponds to the grade-2 part of the Weyl(4) algebra whose 
grade-0 and grade-1 parts correspond to the 9-dim Heisenberg algebra H(4). 
H(4) corresponds to creation-annihilation operators for 
the 4 fermion types (lepton, red quark, green quark, blue quark). 

Skew-symmetric R(64) = 28-dim Quaternionic Jordan algebra J4(Q) 
B. N. Allison and J. R. Faulkner in their paper “A Cayley-Dickson Process for a 
Class of Structurable Algebras” (Trans. AMS 283 (1984) 185-210) say 
“... [There] are linear bijections ...[between]... 
the vector space of all skew-symmetric 8x8 matrices
and 
a central simple Jordan algebra of degree 4 ...”. 
Ranee Brylinski and Bertram Kostant in their paper “Minimal Representations of 
E6, E7, and E8 and the Generalized Capelli Identity” (Proc. Nat. Acad. Sci. 91 
(1994) 2469-2472) say “... there are exactly three simple Jordan algebras ... of 
degree 4 ... 10-dim J4(R) ... 16-dim J4(c) ... 28-dim Quaternionic J4(Q) ...”. 

27-dim traceless J4(Q)o <=> 27-dim J3(O) => 26-dim J3(O)o  
The 4x28 = 112-dim Quaternification of J4(Q) can be represented as the 
Symmetric Space E8 / E7 x SU(2) which the book “Einstein Manifolds” (Arthur L. 
Besse, Springer 1987) describes as “... Set of the (QxO)P2 in (OxO)P2 ...”. 

Heisenberg Group and E8 Physics - Frank Dodd (Tony) Smith Jr 2010



Odd grades of E8 
8 + 56 + 56 + 8 = 64 + 64 
correspond to 

8 fermion particle creation operators in 8-dim Kaluza-Klein spacetime 
with each of the 8 particles having 8 covariant components 

plus 

8 fermion antiparticle creation operators in 8-dim Kaluza-Klein spacetime 
with each of the 8 particles having 8 covariant components. These 8 can 
equivalently be seen as 8 fermion particle annihilation operators. 

8 fermion particle creation operators and 8 fermion particle annihilation operators
form 16 of the 17 dimensions of the Heisenberg algebra H(8). 

H(8) can be represented by the 0-grade and 1-grade part of the Weyl(8) algebra 
in a gradation that is isomorphic to the symmetric algebra of 8-dim space Sym(8), 
so 
H(8) can be said to generate the Weyl(8) algebra whose grade-2 part is 
the adjoint representation of the 136-dimensional C8 Lie algebra Sp(8). 

If you combine the 112-dim (from Even E8) Quaternification of J4(Q) 
with the 136-dim (from Odd E8) C8 Lie algebra Sp(8) 
then 
you get a 112+136 = 248-dim Symplectic-Heisenberg type algebra 
that might be combined 
with the E8 Lie algebra itself to produce the 496-dim Ternary Sedenions 
( see www.valdostamuseum.org/hamsmith/TernarySedenion.html )

Heisenberg Group and E8 Physics - Frank Dodd (Tony) Smith Jr 2010



Some References: 

Hans Tilgner in his paper “A class of solvable Lie groups and their relation to the 
canonical formalism” (Ann. I.H.P. A t13 n2 (1970) 103-127) said: 
“... the Lie algebra of all bilinear polynomials of the position and momentum 
operators qi and pi ...[is]... isomorphi[c to the]... Lie algebra spl(2n,R,E) 
...[of]... the symplectic matrix group Spl(2n,R,E) 
... 
for every Hamilton operator which is bilinear in the qi and pi ...[there is]... 
a 2n + 2 -dimensional solvable group, 
each containing the Heisenberg group as a subgroup. 
Their Lie algebras are isomorphic to the Lie algebras formed by 
the identity element, 
the linear combinations of the qi and pi, 
and the chosen Hamilton operatoor in the infinite dimensional associative algebra 
weyl(E,s), which is a certain modification of the universal enveloping algebra of 
(Heisenberg) Lie algebra of the canonical commutation operations. 
... 
it is hard to say which covering group of the infinitely connected group U(n,C) 
is the invariance group of the n dimensional harmonic oscillator 
...
the symplectic group Spl(2n,R,E) ... consists of all invertible 2nx2n matrices 
which [leave] invariant the [symplectic] bilinear form s 
...[of the symplectic vector space E]
... 
The ... symplectic group is a 2(2n + 1) -dimensional, noncompact, simple, 
infinitely connected, connected Lie group 
... 
The maximal compact subgroup of Spl(2n,R,E) is ... 
the unitary group in n dimensions U(n,R,E) ... 
and U(n,R,E) = Spl(2n,R,E) intersection SO(2n,R,E) 
...
Every R in spl(2n,R,E) can be decomposed uniquely 

      L   K        A   B
R =           +   
     -K   L        B  -A

where K, A and B are symmetric nxn matrices , and L is antisymmetric. 
The first part is in u(n,R,E) , the second not. 

Heisenberg Group and E8 Physics - Frank Dodd (Tony) Smith Jr 2010



According to this decomposition we have 
spl(2n,R,E) = u(n,R,E) + p 
where the vector space p is the intersection of spl(2n,R,E) 
with the (Jordan algebra of) symmetric matrices in 2n dimensions.  
It is not a Lie algebra but a so-called Lie triple system ... 
[There is] a bijection of spl(2n,R,E) onto 
the n(2n + 1) -dimensional Jordan algebra of symmetric 2nx2n matrices. 
... 
[The] Heisenberg group Heis(2n) ... is a 2n + 1 -dimensional Lie group 
on the manifold ExR ... 
Heis(2n) is nilpotent but not commutative ...[and is]... noncompact 
...[and]... connected and simply connected 
...
Let ten(heis(2n)) be the tensor algebra of the vector space E + Rc of heis(2n), 
x the tensor multiplication, 
and ( [a,b]- - (axb - bxa) ) the two-sided ideal of ten(heis(2n)) , 
which is generated by all elements of the form [a,b]- - (axb - bxa) 
with a,b in heis(2n) in ten(heis(2n)) . 

Then the infinite dimensional associative algebra 
u(heis(2n)): = ten(heis(2n)) / ( s(X,Y) c - ( XxY - YxX ) )
is called the universal enveloping algebra of heis(2n). 
... 
A basis of u(heis(2n)) is given by the identity element and the standard monomials 
of the basis elements of inj(heis(2n)) ... embedded injectively in u(heis(2n)). 
...
we cannot identify the element inj(c) of inj(heis(2n)) with the identity element 
of u(heis(2n) ... 
Therefore we consider instead of u(heis(2n)) 
a different noncommutative associative infinite dimensional algebra 
which identifies c and the identity element. 
Let (c-1) be the two-sided ideal of u(heis(2n)) 
which is generated by the elements c-1 in u(heis(2n)) . 
Then the algebra weyl(E,s): = u(heis(2n)) / (c-1) 
is identical with the algebra ten(E) / (s(X,Y) 1 - ( XxY - YxX )) 
where ten(E) is the tensor algebra over the vector space E, 
1 the identity element of ten(E), 
and X,Y in E in ten(E). 
We call this algebra Weyl algebra of (E,x) ... 
heis(2n) is embedded injectively in weyl(E,s). 

Heisenberg Group and E8 Physics - Frank Dodd (Tony) Smith Jr 2010



A basis of weyl(E,x) is given by the standard monomials of the basis element of E 
in weyl((E,s) and 1. 
One should compare ... with 
the definition of the Clifford algebra over an orthogonal vector space 
...[ ten(E) / ( XxX  - Q(X)1 )  
where Q(X) is the quadratic form of the vector space of the Clifford algebra ]...
... 

We get a direct decomposition of weyl(E,s) 
if we consider the vector spaces /\Wi , 
defined as linearly generated by the symmetrized standard monomials ... 
weyl(E,s) = R1 + E + /\W2 + /\W3 + ... 
... 
this decomposition weyl(E,s) is not graded, i.e. /\Wi /\Wj is not in /\W(i+j) 
... for instance we have  /\x /\y = /\xy + (1/2)s(x,y)1 
... Instead we have a filtration on weyl(E,s) from which 
we can construct a graduation ... but ... 
the resulting algebra is commutative ... in fact it is isomorphic to sym(E) ... 
...
the Lie algebra R1 + W1 + /\W2 is isomorphic to heis(2n) + spl(2n,R) 
...
the restrictions of the linear transformations ad( ) of the vector space weyl(E,s) to 
the finite-dimensional vector spaces /\Wi are representations of spl(2n,R) ... 
the ... one in /\W2 [is] the adjoint representation of spl(2n,R).  ...”. 

R. Hermann in his book “Lie Groups for Physicists” (Benjamin, N. Y. 1966) said: 
“... the set of all observables that are at most quadratic in p and q 
forms a Lie algebra in p and q. 
Those that are precisely quadratic form a subalgebra ... the Lie algebra of the real 
symplectic group ... a real form of the simple Lie algebra of type Cn ... 
The observables that are of degree 0 or 1 in p and q (the Heisenberg algebra) form 
an ideal in this algebra. ...[We can]... construct a unitary representation of this Lie 
algebra which extends the representation of the Heisenberg algebra ... 
we may extend the representation of the Heisenberg algebra to a representation of 
the whole algebra of polynomals of degree at most 2 in the variables p and q. We 
obtain in this way a skew-Hermitan representation of the Lie algebra of the real 
symplectic group. ...”. 
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Sundaram Thangavelu in his book "Harmonic Analysis on the Heisenberg Group" 
(Birkhauser 1998) said: 
"... The Heisenberg group ... can be realised as a group of unitary operators 
generated by the exponentials of the position and momentum operators 
in quantum mechanics. 
On the other hand it can be identified with the group of translations of the Siegel 
upper half space in C(n+1) and plays an important role in our understanding of ... 
the complex function theory of the unit ball. ... 
we can make Rn x Rn x R into a group ... called the Heisenberg group ... denoted 
by Hn ... 
Hn can be realised as groups of upper triangular ... (n+2) x (n+2) ... matrices ... of 
the form 

                                0    y   t+(1/2)x.y
m( x, y, t+(1/2)x.y ) =  I  +   0    0    x
                                0    0    0

...[with]... x,y in Rn, t in R ... 
The set of all matrices of the form M(x,y,t) = m(x,y,t) - I is a ... nilpotent ... 
Lie algebra with the usual Lie bracket ... 
isomorphic to ... Rn x Rn x R ...[with]... 
Lie bracket [(x,y,t),(u,v,s)] = ( 0, 0, u.y - v.x ) ... 
the Heisenberg group is the image of the above Lie algebra under the exponential 
map ...
Identifying Rn x Rn with Cn the symplectic form ( u.y - v.x ) can be written 
as Im(z.w*) where = z = x + iy and w = u + iv [ and * denotes conjugate ].
Thus we can define Hn = Cn x R with the group law given by 
(z,t)(w,s) = ( z + w , t + s + (1/2)Im(z.w*) ) 
... z.w* ... is standard Hermitian form on Cn ... 
Now we will see how the Heisenberg group arises in several complex variables. ...
Let B(n+1) denote the unit  ball ... in C(n+1) 
and let SG(n+1) be the Siegel upper half space ...[in]... C(n+1) 
... defined by ... Im(z_(n+1)) > |z|^2 ... 
The two domains are biholomorphically equivalent. Indeed, the fractional linear 
transformation ... maps B(n+1) onto SG(n+1) ...[and]... also preserves boundaries 
... SG(n+1) is invariant under ... dilations, rotations and translations ... 
dilations ... d_r(z,z_(n+1)) = ( r z , r^2 z_(n+1) ...
For each unitary map s of Cn, we have the rotation (z,z_(n+1)) ->  ( sz , z_(n+1) ) 
... 
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the translations of SG(n+1) are given by the Heisenberg group ... this enables us to 
identify Hn with the boundary bSG(n+1) of the Siegel upper half space ... 
the Heisenberg group acts on itself and the action is ... the left translation on the 
Heisenberg group ... the Cauchy-Riemann operators on SG(n+1) ... can be realized 
as convolution operators on the Heisenberg group ... 
...
the sublaplacian ... on the Heisenberg group ... is a unique left invariant, rotation 
invariant differential operator that is homogeneous of degree 2 ... Though the 
sublaplacian fails to be elliptic, it satisfies ... subelliptic estimates ...[and]... is 
closely related to the boundary-Neumann problem on the Siegel upper half space. 
...
... 
Gn ... the Heisenberg motion group ... is the group of isometries for the natural 
Heisenberg geometry for which L is the Laplacian. ... this group is the semidirect 
product of U(n) and Hn . 
Thus Gn = U(n) x Hn as a set. ... 
for each s in U(n) the map ( z , t ) -> ( sz , t ) is an automorphism of ... Hn ... 
The Heisenberg motion group acts on Hn by 
P( s , z , t ) ( w , x ) = ( z , t ) ( sw , x )
and the group law of Gn is given by 
( s , z , t ) ( r , w , x ) = ( sr , z+sw , t + x - (1/2) Im sw.z* )
The Heisenberg group Hn and the unitary group U(n) are subgroups 
of the Heisenberg motion group Gn . 
Moreover, 
U(n) is a normal subgroup of Gn 
and Hn can be identified as the quotient group Gn / U(n). 
... 
given a Lie group G and a compact Lie subgroup K of Aut(G) ... There is a natural 
action of K on the convolution algebra L1(G) ... denote by L1(G/K) the subalgebra 
of those elements of L1(G) that are invariant under the action of K. The pair (G,K) 
is said to be a Gelfand pair if the algebra L1(G/K) is commutative. 
... 
Associated to each Gelfand pair are ... K-spherical functions ... 
complex homomorphisms of the commutative Banach algebra L1(G/K) ... 
The unitary group U(n) gives rise to a ... compact ... subgroup 
of the automorphism group Aut(Hn) 
... 
There are many subgroups K of U(n) for which (Hn,K) is a Gelfand pair. ... 
When K = U(n) we are led to the Heisenberg motion group Gn ...”. 
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Elias M. Stein in his book “Harmonic Analysis” (Princeton 1993) said: 
“... the Heisenberg group ... Hn ... arises in two fundamental but different settings 
in analysis. 

On the one hand, it can be realized as the boundary of the unit ball in several 
complex variables ... the domain Un is holomorphically equivalent to the unit ball 
in C(n+1) and it stands in the same relation to that ball as does the upper half-plane 
to the unit disc in C1. The Heisenberg group arises as the group of translations of 
Un ; this leads to its identification with the boundary bUn ... the Cauchy-Szego 
projection can be realized as a convolution operator on Hn with a simple 
and explicitly given kernel ... the tangential Cauchy-Riemann operators on Un ...[ 
are identified with]... (complex) elements of the Lie algebra of Hn ... 

On the other hand, there is its genesis in the context of quantum mechanics, 
which emphasizes its “symplectic” role ... Regarding phase space and symplectic 
invariance: ... When ... Qj = xj , Pj = (2 pi i )^(-1) ( d / dxj )  ...
then the functions a( Q , P ) formed in a symplectically-invariant manner are 
variants of the pseudo-differential operators with symbols a( x , Z ) . 
This determines the Weyl correspondence a -> Op(a) ...

The Cauchy-Szego integral may be viewed as the othogonal projection of L2(Hn) 
onto its subspace of boundary values of holomorphic functions. ... 
the Cauchy-Szego kernel S(z,w) for the domain Un ... is holomorphic ... symmetric 
...[and]... satisfies the reproducing property ...[and]... is unique ... 

The underlying complex structure of ... our basic half-space Un in C(n+1) ... leads 
us to consider the tangential Cauchy-Riemann operators ... complex vector fields 
on bUn that are ... tangential at bUn ...[and are].... precisely the class of first-order 
differential operators that annihilate holomorphic functions ... 

Fractional linear transformations and the Cauchy-Szego kernel ... Consider the 
group Go = SU( n+1 , 1 ) of complex linear transformations of C(n+2) having 
determinant 1 that preserve ... the Hermitian quadratic form 
H(z) = | z(n+2) |^2 - SUM( | zi |^2 for z ... in C(n+2) ...
each element of Go induces a fractional linear transformation of the unit ball to 
itself ... the induced fractional linear transformation is 
        Aw + B 
g(w) = ________
        Cw + D 
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where the vector w is thought of as an (n+1) x 1 matrix. ...
Go acts transitively on the unit ball. ... 
an... important subgroup of G consists of the affine-linear mappings in G ... it is a 
product of three ... subgroups A, M, and N. Here A is the subgroup of “dilations”, 
M is the subgroup of “rotations” and N is the Heisenberg group ... 

The intimate connection between Sp(n,R) and the Heisenberg group is due to the 
fact that the ... nodegenerate antisymmetric bilinear ... symplectic ... form ... arises 
in the group law ... hence the mapping [ z , t ] -> [ s(z) , t ] is an automorphism of 
the Heisenberg group whenever s is in Sp(n,R). ... 
for each s in Sp(n,R) there is a unitary operator Us ... 

         0   I 
If s =           then Us is the Fourier transform  
        -I   0     Us f = f^(tilde) ...

         I   0 
If s =           then C is symmetric and
         C   I   (Usf)(x) = exp( pi i Cx.x ) f(x) ...

         A   0        then
If s =             (Usf)(x) = f(A^(-1)x)|det A|^(-1/2)           
         0 (At)^(-1)  

[we can].. choose ... constants so that Us1 Us2 = +/- Us1.s2 
This permits us to lift s -> Us to a single-valued representation of 
the double covering of Sp(n,R) giving the “metaplectic representation”. ...

The special domain Un with is boundary Hn provides a useful model in the study 
of more general domains in C(n+1) ...
The nilpotent groups that arise as “boundaries” of rank-one symmetric spaces of 
Cartan are ... direct generalizations of the Heisenberg group ... referred to 
as H-type groups ...”. 
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Frank Dodd (Tony) Smith, Jr. - 2010

E8 Universe in a Molecular N-chain
An experiment with N-chains of molecules has shown Emergent E8 symmetry

that shows the Origin of the E8 symmetry of the E8 Physics model that describes the
Origin of our Universe.

This paper has 3 parts:

1 - Molecular N-chain experiment shows Emergent E8 symmetry

2 - Why the molecular N-chain structure has Emergent E8 symmetry

3 - How N-chain E8 symmetry leads to the Emergence of the E8 Physics model and the Origin of our
Universe

 

1 - Molecular N-chain experiment shows E8 symmetry
In their paper

"Quantum Criticality in an Ising Chain: Experimental Evidence for Emergent E8
Symmetry"

(Science 327 (8 January 2010) 177-180) R. Coldea, D. A. Tennant, E. M. Wheeler, E. Wawrzynska, D.
Prabhakaran, M. Telling, K. Habicht, P. Smeibidl, K. Kiefer say:

"... Quantum phase transitions take place between distinct phases of matter at zero temperature. Near the
transition point, exotic quantum symmetries can emerge that govern the excitation spectrum of the system.
... the simplest of systems, the Ising chain, promises a very complex symmetry, described mathematically by
the E8 Lie group ... We realize this system experimentally by using strong transverse magnetic fields to tune
the quasi&endash;one-dimensional Ising ferromagnet CoNb2O6 (cobalt niobate) through its critical point. ...
Just below the critical field, the spin dynamics shows a fine structure with two sharp modes at low energies,
in a ratio that approaches the golden mean predicted for the first two meson particles of the E8 spectrum. ...

the insulating quasi-1D Ising ferromagnet CoNb2O6 ...[has]... magnetic Co2+ ions ... arranged into near-
isolated zigzag chains along the c axis ... Large single crystals can be grown ...
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... The Ising exchange J favors spontaneous magnetic order along the z axis ... whereas the transverse field h
forces the spins to point along the perpendicular +x direction ... This competition leads to two distinct
phases, magnetically ordered and quantum paramagnetic, separated by a continuous transition at the critical
field hC = J/2 ...

 ... Qualitatively, the magnetic field stimulates quantum tunneling processes between ... [ up and down ]...
spin states and these zero-point quantum fluctuations "melt" the magnetic order at hC ...

Neutrons scatter by creating a pair of kinks ...

... In the ordered phase, kink separation costs energy as it breaks interchain bonds ... leading to an effective
linear "string tension" that confines kinks into bound states ...
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...Expected excitations ... consist of ... pairs of kinks ... below ... a critical field BC = 5.5 T .... The
continuum splits into a Zeeman ladder of two-kink bound states deep in the ordered phase. ...

... Lines indicate bound states; shaded area is the 2m1 continuum ...

... The ratio m2/m1 approaches the golden ratio (dashed line) just below the critical field ...

... The kinks are a crucial aspect of the physics in one dimension, and their spectrum of confinement bound
states near the transition field will be directly related to the low-energy symmetry of the critical point. ... If
the 1D Ising chain is precisely at its critical point (h = hC), then the bound states stabilized by the additional
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longitudinal field hz morph into the "quantum resonances" that are a characteristic fingerprint of the
emergent symmetries near the quantum critical point. ... Zamolodchikov proposed precisely eight "meson"
bound states (the kinks playing the role of quarks), with energies in specific ratios given by a representation
of the E8 exceptional Lie group ... At least five modes can be clearly observed ...

  ...".

 

Using material from the paper by Uwe Grimm and Bernard Nienhuis (arXiv hep-th/9610003) the 8 bound
states of Zamolodchikov have the properties:

j                mj/m1

1   oxoooooo   1               = 1

2   oxxooooo   1.618034...     = 2 cos  ( 6 pi / 30 )

3   oxxxoooo   1.989044...     = 2 cos  (   pi / 30 )

4   oxxxxooo   2.404867...     = 4 cos  ( 6 pi / 30 ) cos( 7 pi / 30 )

5   oxxxxxoo   2.956295...     = 4 cos  ( 6 pi / 30 ) cos( 4 pi / 30 )

6   oxxxxxxo   3.218340...     = 4 cos  ( 6 pi / 30 ) cos(   pi / 30 )

7   oxxxxxxx   3.891157...     = 8 cos^2( 6 pi / 30 ) cos( 7 pi / 30 )

8   xxxxxxxx   4.783386...     = 8 cos^2( 6 pi / 30 ) cos( 4 pi / 30 )

where the E8 bound state numbers j correspond to vertices on the E8 Dynkin diagram

As to the E8 exponents, according to the book "Reflection Groups and Coxeter Groups" by James E.
Humphreys (Cambridge 1990) are the degrees of the polynomial invariants of the Weyl group of E8

and E8 has degrees 2, 8, 12, 14, 18, 20, 24, 30
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and the product of the E8 degrees is 2^14 x 3^5 x 5^2 x 7 which is the order of the Weyl group
of E8

and the E8 exponents are each just one less than each of the E8 degrees, that is, 1, 7, 11, 13, 17,
19, 23, 29

Patrick Dorey in his paper "Hidden geometrical structures in integrable models" (arXiv hep-th/9212143)
said:

"... Zamolodchikov was able to extract much non-perturbative information about ... the scaling
region of the Ising model in a magnetic field ...[for which]... [a]t criticality, the continuum limit
of the model is well-known to be described by a c = 1/2 conformal field theory ... essentially
because the perturbative expansions for certain quantities of interest truncate after finitely many
terms. In particular, his 'counting argument' led to the conclusion that both epsilon and sigma
perturbations of the Ising model preserve certain higher-spin conserved charges, and hence are
integrable.

For the sigma perturbation, these spins are the numbers 1, 7, 11, 13, 17, 19, 23, 29, repeated
modulo 30. ...

The critical Ising model being the simplest unitary conformal field theory, one might expect its
integrable deformations to have S-matrices of this simplest possible form. Indeed, at T =/= Tc
(the epsilon perturbation) the model is a theory of free massive fermions, which certainly have a
diagonal S-matrix. Perturbing by sigma, things are not quite so simple, but in fact the S-matrix
is again diagonal. A sequence of ingenious arguments, combining general principles with
certain physical inputs specific to the Ising model, led Zamolodchikov to propose ...[an]...
expression for the S-matrix element for the scattering of two of the lightest particles, as a
function of their relative rapidity theta

S11 = - (2) (10) (12) (18) (20) (28)

where ... (x) = sinh( theta / 2 + i pi x / 60 ) / sinh( theta / 2 + i pi x / 60 )

... How to proceed from here? The key notion is that of a bootstrap equation ... For the 1 1 -> 2
fusing, the bootstrap equation predicts

S12(theta) = S11( theta - i pi / 5 ) S11( theta + i pi / 5 ) = (6) (8) (12) (14) (16) (18) (22) (24)

while 1 1 -> 3 yields

S13(theta) = S11( theta - i pi / 30 ) S11( theta + i pi / 30 ) =

= (1) (3) (9) (11)^2 (13) (17) (19)^2 (21) (27) (29)

... there are ... further dodgy points ... The bootstrap equation is therefore best taken as a
'working axiom', to be re-examined in the event that it contradicts other information. For the
case in hand, there don't seem to be any problems. ... Now iterate! The procedure just outlined
is sufficiently well-defined that there is nothing (apart, again, from growing tedium) to prevent
its continuation, resulting in an increasing collection of particles, S-matrix elements and non-
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vanishing three-point couplings, all bound together by the bootstrap equations. But it is worth
persevering: as Zamolodchikov discovered, quite remarkably the process closes in on itself after
a total of eight particle types have been encountered. ...

However, all this turns out to be unnecessary. The iteration of the bootstrap equations for the
spin-perturbed Ising model is simply a more complicated way of doing the Weyl group
computation presented in the first half of this section, while the fact that these equations are
implied by the pole structure of the very functions that they constrain, when viewed from this
perspective, follows from simple properties of the E8 root system.

Some sort of connection was perhaps to have been expected, given that (a) the c=1/2 conformal
field theory can be realised as the coset model E8^1 x E8^1 / E8^2 within which the field sigma
corresponds to the branching (id, id, adj) ; (b) the spins of the conserved charges given earlier
are precisely the exponents of E8, repeated modulo the Coxeter number; and (c) the masses m1,
m2, ... , m8 can be formed into the Perron-Frobenius eigenvector for the incidence matrix of the
E8 Dynkin diagram ...

The key is to rewrite the S-matrix elements in a slightly different way ... by introducing a new,
larger , building block

{x} = ( x - 1 ) ( x + 1 )

The earlier expressions become:

S11 = {1} {11} {19} {29} 

S12 = {7} {13} {17} {23} 

S13 = {2} {10} {12} {18} {20} {28} 

The 'brick wall' notation for S-matrix elements ... represents each factor {x} in a product by a
brick , centered at x. The connection with the Weyl group ... can be seen by taking these three
pieces of wall, rotating them by 90 degrees, and comparing them with the first three columns of
...

... w = r3 r4 46 r7 r1 r2 r5 r8 ...[is]... a Coxeter element ... of the Weyl group ... in a Steinberg
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ordering ... the action of a simple reflection ra on any simple root ab is just ra ab = a_b - C_ba
a_a

...[where]... C_ab = 2 a_a . a_b / a_b^2 [is]... the Cartan matrix ... In terms of the Dynkin
diagram, ra negates a_a , adds a_a to each a_b joined to a_a by a link, and leaves all the other
simple roots unchanged. ... The sequence ...[ w^-1 , w^-2, w^-3 and so on ]... must ultimately
repeat ... after 30 steps ... The first 14 of these steps are shown in the ...[above]... table ... there
was no need to invent a notation for the negative of a simple root ... as all the roots from 0 to 14
were positive-linear combinations of the simple roots ...

the scattering amplitudes of the heaviest particle, 8, can also be checked:

...[ for example, S88 =

{1} {3}^2 {5}^3 {7}^4 {9}^5 {11}^6 {13}^6 {15}^3

{15}^3 {17}^6 {19}^6 {21}^5 {23}^4 {25}^3 {27}^2 {29}

]... every feature is perfectly reproduced by the Coxeter orbit of a8 , as listed in ...

... This is part of the 'hidden geometrical structrure' advertised in the title ... projecting

...[roots]... down

from R^r onto the two-dimensional eigenspace of w for the eigenvalue exp( 2 pi i / h ) ,
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the relative angles become exactly the fusing angles ... the 'fusing angle' ... U^c_ab :

m_c^2 = m_a^2 + m_b^2 + 2 m_a m_b cos U^c_ab

... and the line-lengths ... become ... exactly the masses ...

The picture emerging is that each particle type should be associated with the orbit of the
Coxeter element, and it turns out that the antiparticle is associated with the negative orbit ... ".

 

 

Bertram Kostant in his paper "On finite subgroups of SU(2), simple Lie algebras, and the McKay
correspondence" (Proc. Natl. Acad. Sci. USA 81 (1984) 5275-5277) said:

"... the McKay correspondence ... sets up a bijection between the set of all isomorphism classes
of subgroups ...[G of]... SU(2) and the set of all isomorphism classes of complex Lie algebras
of type A, D, and E ... the correspondence ... has ... elegant ...[structure]... in terms of the orbits
of the Coxeter element for the associated simple Lie algebra and that the numbers involved
come in a beautiful way from the root structure ... the product decomposition ...

P_G(t) = SUM(i = 0 to h) z_i t^i / ( 1 - t^a ) ( 1 - t^b ) = z(t)_i / ( 1 - t^a ) ( 1 - t^b )

... where z(t) = SUM(n = 0 to h) z_n t^n ...

... arises not from reflection group theory but from a study of the Coxeter element. As a
consequence, the numbers involved are directly related to the root structure ... But then, if one
proceeds to make the connection with the reflection group theory, one obtains as a theorem ...
that the number of reflection hyperplanes is given in terms of the Coxeter number and the lesser
degree of the two fundamental invariants is given in terms of the highest coefficient of the
maximal root ...

 ... One has a = 2d where d = d_i* is the coefficient of the highest root ... corresponding to the
special node i* (... 6 for E8). Furthermore, b is given by b = h + 2 - a . In addition one has ... a
b = 2 |G| ...[where |G| is the order of F*]...
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Now let PHI be the set of roots phi of ( h , g ) such that ( phi , psi ) > 0 . One has

Card PHI = 2 h - 3

and one may refer to PHI as a Heisenberg system since a set of corresponding root vectors span
a Heisenberg Lie subalgebra of g of dimension 2h - 3 . ...[ for g = E8, 2h - 3 = 2x30 - 3 = 60 - 3
= 57 ]...

The values for the z(t)_i polynomials after labeling the nodes (eliminating i*) on the Dynkin
diagram of ... E8 are ...

 

z(t)_1 = t   + t^11 + t^19 + t^29
   
z(t)_2 = t^2 + t^10 + t^12 + t^18 + t^20 + t^28
   
z(t)_3 = t^3 + t^9  + t^11 + t^13 + t^17 + t^19 + t^21 + t^27
   
z(t)_4 = t^4 + t^8  + t^10 + t^12 + t^14 + t^16 + t^18 + t^20 + t^22 + t^26
   
z(t)_5 = t^6 + t^8  + t^12 + t^14 + t^16 + t^18 + t^22 + t^24
   
z(t)_6 = t^7 + t^13 + t^17 + t^23
   
z(t)_7 = t^6 + t^10 + t^14 + t^16 + t^20 + t^24

... proofs will appear in ... Kostant, B. (1984) On Finite Subgroups of SU(2), Simple Lie
Algebras, and the McKay Correspondence in The Mathematical Heritage of Elie Cartan, ed.
Dixmier, J. ...".

 

H. W. Braden, E. Corrigan, and P. E. Dorey (Nuclear Physics B338 (1990) 689-746) said:

"... The masses are attached to the Dynkin diagram as follows [ similar to Grimm and Nienhuis
but different from Kostant ]:

... It is interesting to note that the characteristic polynomial of M2 factorises nicely into four
quadratic factors in this case. Setting x = 1/2 m^2 we have the polynomial
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(x^2 - (3/2)(5 - sqrt(5)) x +     3(5 - 2sqrt(5))) 
(x^2 - (3/2)(5 + sqrt(5)) x +     3(5 + 2sqrt(5)))
(x^2 - (3/2)(5 - sqrt(5)) x + (3/2)(5 -  sqrt(5))) 
(x^2 - (3/2)(5 + sqrt(5)) x + (3/2)(5 +  sqrt(5)))

Again, the couplings are ...[ here is a partial list, with somewhat altered notation]...

S11 =  1   11
S12 =  7   13
S13 =  2   10   12
S14 =  6   10   14
S15 =  3    9   11   13
S16 =  6    8   12   14
S17 =  4    8   10   12   14
S18 =  5    7    9   11   13   15
   
S88 =  1    3^2  5^3  7^4  9^5 11^6 13^6 15^3

... where ... the fusion angles are expressed in multiples of pi / 30 ... The magnitude of the
couplings fits to the general rule with r = 8 and h = 30. ...".

 

The 240 root vectors of E8 split into 8 sets of 15 each. Although in 8-dimensional space all 240 root
vectors are of the same length, in this projection to 2-dimensional space each of the 8 sets of 15 has its
own length as seen in this projection to 2-dimensional space taken from "Regular and Semi-Regular
Polytopes III"(Math. Zeit. 200 (1988) 3-45) by H. S. M. Coxeter, reprinted in "Kaleidoscopes: Selected
Writings of H. S. M. Coxeter" (Wiley 1995)):
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The 8 shells (8x15 = 240 root vectors) of E8 root vectors are shown above as black and white dots, with the
ratio of lengths of the 4 white-dot shells to the corresponding 4 black-dot shells being the Golden
Ratio 1.618... .

As Patrick Dorey (arXiv hep-th/9212143) said: "... projecting ...[roots]... down from R^r onto the two-
dimensional eigenspace ... the line-lengths ... become ... exactly the masses ...", so the radii of the 8
shells shown above correspond to the 8 bound states of Zamolodchikov, with the following relative lengths:

1   oxoooooo   1
2   oxxooooo   1.618034...
3   oxxxoooo   1.989044...
4   oxxxxooo   2.404867...
5   oxxxxxoo   2.956295...
6   oxxxxxxo   3.218340...
7   oxxxxxxx   3.891157...
8   xxxxxxxx   4.783386...

 

 

2 - Why the molecular N-chain structure has natural E8 symmetry
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Here is a physical way to see what is happening in the E8 quasiparticle experiment by Coldea et al (Science
327 (8 January 2010) 177-180):  

Start with the Ising N-chain of binary states.

... oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ...

The N-chain has a total of 2^N states which can be represented by the real Clifford algebra Cl(N).

Note: For simplicity assume that N is divisible by 8 and 16 - if it were not, you could just go to the next highest
number that is so divisible.

By 8-periodicity of real Clifford algebras, Cl(n) can be factored into the tensor product 

Cl(N) = Cl(8) x ... (N/8) times tensor product ... x Cl(8) 

Therefore, the N-chain of binary elements can be represented as an (N/8)-chain of 8 binary elements each

... oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo oooooooo ...

with each 8-element link of the (N/8)-chain being representable by the 2^8 = 16x16 = 256-dimensional real
Clifford algebra Cl(8)

and with the 8 binary elements of each 8-element link corresponding to the 8 Zamolodchikov kink-pair
bound states

oxoooooo
oxxooooo
oxxxoooo
oxxxxooo
oxxxxxoo
oxxxxxxo
oxxxxxxx
xxxxxxxx

that were represented graphically by Coldea et al as 

Roughly speaking, there are 8 Zamolodchikov states because:

an Ising chain of N binary elements naturally breaks up into a chain of links of 8 elements each;
and

for each 8-element chain there are only 8 possible different degrees of separation of a 2-kink
bound state (including the 1-kink and 0-kink possibilities that are not really 2-kink but are 1
free kink and no kink).

As Coldea et al (Science 327 (8 January 2010) 177-180) said: "... Zamolodchikov proposed precisely eight
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"meson" bound states (the kinks playing the role of quarks), with energies in specific ratios given by a
representation of the E8 exceptional Lie group ... At least five modes can be clearly observed ...", it appears
that

the first 5 bound states

oxoooooo
oxxooooo
oxxxoooo
oxxxxooo
oxxxxxoo

are clearly observable, while the last 3 bound states

oxxxxxxo
oxxxxxxx
xxxxxxxx

(including the 1-kink and 0-kink possibilities that are not really 2-kink but are 1 free kink and no kink) are
substantially indistinguishable from unbound states.

 

 

3 - How N-chain E8 symmetry leads to the E8 Physics model and
the Origin of our Universe

The binary N-chains discussed above in parts 1 and 2 suggest experimental support for the E8 Physics
model.

Each of the 256-dimensional Cl(8) of each of the (N/8) 8-element links of the binary N-chain has graded
structure

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

which can, using triality and other mappings, represent a copy of 248-dimensional E8 whose graded
structure is

8 + 28 + 56 + 64 + 56 + 28 + 8

with E8 physical interpretations as:

28 + 8 of 64 + 28 = 64 = 8x8 = 8 K-K spacetime Position dim each with 8 dual Momenta (Dirac Gammas)

28+28 of 64 = two copies of D4

one D4 containing the Standard Model Gauge Groups
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the other D4 containing an SU(2,2) = Spin(2,4) Conformal Group for MacDowell-
Mansouri Gravity

8+56 = 64 = 8x8 = 8 covariant components in 8-dim spacetime of 8 fundamental fermion
particles

56+8 = 64 = 8x8 = 8 covariant components in 8-dim spacetime of 8 fundamental fermion
antiparticles

The physical interpretations of the parts of E8 allow them to be combined to form a classical Lagrangian
with Gravity and Standard Model Gauge terms and Fermion Particle/Antiparticle terms integrated over 8-
dimensional Kaluza-Klein Spacetime, which in turn (see
www.valdostamuseum.org/hamsmith/E8physicsbook.pdf) uses concepts of Mayer, Hua, Wyler, Batakis,
Yamawaki, Segal, and others to produce realistic results including particle masses, force strengths, etc.

The E8 Lagrangian structure is inherently local and classical, but naturally forms a Global Algebraic
Quantum Field Theory by by embedding E8 into Cl(8) and using a copy of Cl(8) to represent each Local
Lagrangian Region, and then forming a Global Structure by taking the tensor products of the copies of
Cl(8). Due to Real Clifford Algebra 8-periodicity, a sufficiently large tensor product of Cl(8) can represent
any Real Clifford Algebra. Just as the completion of the union of all tensor products of 2x2 complex
Clifford algebra matrices produces the usual Hyperfinite II1 von Neumann factor that describes creation and
annihilation operators on the fermionic Fock space over C^(2n) (see John Baez's Week 175), we can take
the completion of the union of all tensor products of Cl(8) to produce a real generalized Hyperfinite II1 von
Neumann factor which will be our E8 Global Algebraic Quantum Field Theory.

The binary N-chains discussed above in parts 1 and 2 suggest experimental support for the E8 Physics
model picture of the Cosmological Origin of our Universe, in which our universe is formed beginning with
a tensor product chain of local E8 structures (each embedded into Cl(8) real Clifford algebras, and each
denoted in the following figure by o, with ... and ... denoting contnuation)

... oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ...

That linear pregeometry, like a long line of yarn, then folds or weaves into a higher-dimensional array or
tapestry of Cl(8) that produces something like a Moore space-filling curve. Acccording to a web page of V.
B. Balayoghan:

"... The Hilbert and Moore curves use square cells -- the level n curve has 4^n cells (and hence
4^n - 1 lines). The Moore curve has the same recursive structure as the Hilbert curve, but ends
one cell away from where it started. The Hilbert curve starts and ends at opposite ends of a side
of the unit square. ...".

According to a web page by William Gilbert:

"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The first three iterates
of this curve are shown.

file:///Users/Tony/Desktop/E8%20Ising/E8ChainUniverse.html#experiment
file:///Users/Tony/Desktop/E8%20Ising/E8ChainUniverse.html#why8
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In constructing one iterate from the previous one, note that the direction of the curve determines
the orientation of the smaller cubes inside the larger one.

The initial stage of this three dimensional curve can be considered as coming from the 3-bit
reflected Gray code which traverses the 3-digit binary strings in such a way that each string
differs from its predecessor in a single position by the addition or subtraction of 1. The kth
iterate could be considered a a generalized Gray code on the Cartesian product set
{0,1,2,...,2^k-1}^3.

The n-bit reflected binary Gray code will describe a path on the edges of an n-dimensional cube
that can be used as the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

According to Numerical Recipes in C, by Press, Teukolsky, Vettering, and Flannery (2nd ed, Cambridge
1992):

"... A Gray code is a function G(i) of the integers i, that for each integer N > 0 is one-to-one for
0 < i < 2^N -1, and that has the following remarkable property: The binary representation of
G(i)and G(i+1) differ in exactly one bit. an example of a Gray code ... is the sequence ...[

0000 ( 0=0000), 0001 ( 1=0001), 0011 ( 2=0010), 0010 ( 3=0011),
0110 ( 4=0100), 0111 ( 5=0101), 0101 ( 6=0110), 0100 ( 7=0111),
1100 ( 8=1000), 1101 ( 9=1001), 1111 (10=1010), 1110 (11=1011),
1010 (12=1100), 1011 (13=1101), 1001 (14=1110), 1000 (15=1111) 

]... for i = 0, ... 15. The algorithm for generating this code is simply to form ... XOR of i with
1/2 (integer part). ... G(i) and G(1+1) differ in the bit position of the rightmosst zero bit of i ...
Gray codes can be useful when you need to do some task that depends intimately upon the bits
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of i, looping over many values of i. Then, if there are economies in repeating the task for values
differing only by one bit, it makes sense to do things in Gray code order rather than consecutive
order. ...".

 

Calderbank, Rains, Shor, and Sloane (arXiv \quant-ph/9608006) show that whereas many useful classical-
error-correcting codes are binary, over the Galois field GF(2) = {0,1}, quantum-error-correcting codes are
quaternary, over the Galois field GF(4) = {0,1,w,w^2} where w = (1/2)( - 1 + sqrt(3) i ) and w^2 = (1/2)( -
1 - sqrt(3) i ).

Hammons, Kumar, Calderbank, Sloane, and Sole (arXiv math.CO/0207208 ) say:

"...Some famous nonlinear codes found by Nordstrom-Robinson, Kerdock, Preparata, Goethals
and others, more powerful than any linear codes ... are ideals in polynomial rings over the ring
of integers mod 4. ... the Gray map translates a quaternary code with high minimal Lee or
Euclidean distance into a binary code of twice the length with high minimal Hamming distance.
... The Kerdock and Preparata codes of length 16 coincide, giving the Nordstrom-Robinson
code. This is the unique binary code of length 16, minimal distance 6, containing 256 words. In
this case K ... the cyclic code of length 16 over Z4 ...[plus]... adjoining a zeo-sum check
symbol. ... is the ... octacode ... the unique self-dual quaternary code of length 8 and minimal
Lee weight 6, or ... the 'glue code' required to construct the 24-dimensional Leech lattice from
eight copies of the face-centered cubic lattice. ... The Nordstrom-Robinson code is the binary
image of the octacode under the Gray map. ...".

 

The Gray code structure of our N-chain Cl(8) Universe may give us a quantum logic structure that could
realize Paola Zizzi's view of the Inflation Phase of our Universe as a Quantum Computer expressed in arXiv
gr-qc/0007006 and gr-qc/0103002 where she says:

"... We consider a quantum gravity register that is a particular quantum memory register which
grows with time, and whose qubits are pixels of area of quantum de Sitter horizons. At each
time step, the vacuum state of this quantum register grows because of the uncertainty in
quantum information induced by the vacuum quantum fluctuations. The resulting virtual states,
(responsible for the speed up of growth, i.e., inflation), are operated on by quantum logic gates
and transformed into qubits. ... We also show that the bound on the speed of computation, the
bound on clock precision, and the holographic bound, are saturated by the ... quantum growing
network ... QGN. ... The model of ... QGN ... described here is exactly solvable, and ... could
even undergo conscious experiences, if we believe ... that conscious experiences are due to
decoherence of tubulins-qubits ...

... One could argue that the QGN discussed in this paper, is one of the attractors of some self-
organizing system. That self-organizing system might be some kind of non local and non causal
space-time structure made up of entangled qubits ... Although that system does not represent
any physical space-time, it can be considered as a proto space-time, which is the seed of
physical quantum space-time. ... we think that ... a random and non-local structure exists just
below the Planck scale. At the Planck scale, the random network has already self-organized into
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the QGN. Indeed, we believe that the quantum beginning of physical space-time took place at
the node 0 (the Hadamard gate) of the QGN. Quantized time appears as the result of the
transformation of virtual states (vacuum energy) into qubits (quantum information) at the nodes
of a quantum network. ...

... The speed up of the growth of the QGN, is due to virtual states and it is responsible for
quantum inflation. If virtual states were absent in the quantum network, the growth would be
much slower. In that case, the early universe could be interpreted as a 2^n lattice (n=0,1,2…),
represented by the regular tree graph ...

... we have three "degrees" (or phases) for the beginning of the universe:

The (perhaps eternal) presence of the proto space-time below the Planck scale.
The beginning of (quantum) inflation at the Planck time.
The end of inflation and beginning of existence.

... during inflation, the universe can be described as a superposed state of quantum ... The self-
reduction of the superposed quantum state is ... reached at the end of inflation ...

... The beginning of existence of the universe (at the end of inflation due to decoherence)
coincided with a cosmic conscious event ... of which our brain structure is still reminiscent. ...".

...





Abstract
Dan Brown in his 2009 book "The Lost Symbol" said

"... The ancients possessed profound scientific wisdom. ... Mankind ... had once
grasped the true nature of the universe ... but had let go ... and forgotten. ... Modern
physics can help us remember! ... the world need[s] this understanding ... now more

than ever. ...",

but the rest of his book fails to provide convincing support for that statement, although it does provide a
clue:

"... The secret hides within the Order Eight Franklin Square ... of the numbers 1
through 64 ...".

The purpose of this paper is to support that statement in enough detail to convince a diligent reader that
following that clue can show that the statement is true. To follow the clue:

begin with the "Order Eight" Clifford Algebra Cl(8) whose 2^8 = 256 dimensions
represent the 256 elements of the Ancient African IFA Oracle and the 256
Elementary Cellular Automata, so that the True Lost Symbol is the 8-dimensional
HyperCube with 256 vertices as shown on the cover of this paper;

then multiply (by tensor product) 8 copies of Cl(8) to produce Cl(64) whose 2^64
dimensions represent the first 10^(-34) seconds of the Zizzi Inflation Phase of our
Conscious Universe and an event of Penrose-Hameroff Human Conscious Thought;

then analyze the details of the 256 Cellular Automata and the E8 Lattices containing
256-vertex 8-dimensional HyperCubes to construct a realistic unified theoretical
model of the Standard Model plus Gravity;

then analyze the Fractal Structure of the Ancient African IFA Oracle;

then apply the Ancient African IFA Oracle (and its subset the I Ching) to describe
History, including the Future History of Global Finance.

Readers can find further examples and more details on my web site at www.valdostamuseum.org/hamsmith/

Frank Dodd (Tony) Smith, Jr. - 2009



 

 

 

Conscious Cl(8)^8 Universe 
by Frank Dodd (Tony) Smith, Jr. - 2009

 
 
 
 
 
What is Cl(8)^8 ? 
It is the tensor product of 8 copies of Cl(8). 
 
What is Cl(8) ?  
It is an 8x8x8x8x8x8x8x8 = 2^8 = 16x16 = 256-dimensional Real Clifford Algebra 
whose 256 elements are represented on the cover as a projection of 
the vertices of an 8-dimensional hypercube,  
which in turn represents the fundamental structure of the oldest religion 
on Earth, known as IFA or VoDou, that spread with humans from Africa 
to the rest of Earth. It underlies the basic structure of all human religions 
including Vedism, Judaism, Platonism, I Ching, Shinto, Islam, Christianity, 
and the multitude of Shamanic practices including Tarot. 
The structural universality of human religions reflects the structure of the 
consciousness of the human brain, which in turn reflects the consciousness 
of our Universe itself. 
 
Why 8 copies of Cl(8) ? 
Cl(8)^8 has (2^8)^8 = 2^(8x8) = 2^64 = the dimensionality of Cl(64) = Cl(8x8) =
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) 
which is the first (lowest dimension ) Clifford algebra at which we can reflexively 
identify each component Cl(8) with a vector in the Cl(8) vector space.
Paola Zizzi has shown (see gr-qc/0007006) that our Universe was a conscious 
superposition of quantum states during inflation, which ended in self-decoherence 
when the number of superposed states reached the reflexive identification threshhold 
of 2^64 elements of Cl(64) = Cl(8)^8 and that at time Tn = (n+1) Tplanck 
the quantum gravity register consisted of (n+1)^2 qubits, 
so that the end-of-inflation decoherence occured at sqrt(2^64) x Tplanck = 
= 2^32 x 5 x 10^(-44) sec =  4 x 10^9 x 5 x 10^(-44) sec = 2 x 10^(-34) sec 
at which time the 2^64 superposed states were reduced to only one,  
from which our Universe began its post-inflation expansion. 
 



Since our post-inflation Universe is only one World of the Quantum Many-Worlds
of our Universe's coherent superposition of 2^64 quantum states at the end of inflation,
it carries only 1 / 2^64 of its entropy, thus explaining the Arrow of Time that flows 
from the low entropy of our end-of inflation past to our higher-entropy present. 
 
Since 2^64 = 2 x 10^19 is similar to the 10^18 tubulins of the human brain 
whose quantum superposition and decoherence results in an event 
of conscious thought as described by Penrose, Hameroff, Sarfatti, and Zizzi, 
it seems that human consciousness is so similar to the consciousness of our Universe 
during inflation as to justify Genesis 1:26 
"... And G-d said, let us make man in our image ..."
in light of which the injunction of the 1611 English King James Genesis 1:28, 
written prior to Galileo's 1632 Copernican Dialogue,  
"... Be fruitful, and multiply, and replenish the earth, and subdue it ..." 
may be understood as a mandate to humans that they should occupy our entire Universe 
and, in order to "replenish" and "subdue" it, that they should comprehend it in detail. 
 
Such a process of Expansion and Comprehension was described by
Masamune Shirow in Ghost in the Shell (Dark Horse Comics 1991-1995): 
 "... The network is of macrocosmic size, and has infinite depth. 
It's like a growing tree ... life is like fruit growing on the end of the brances ... 
The secrets of the Kabbala, the Norse and Chinese myths, ... the Tree of Life, 
the World Tree ... these are all worthy of being called ... "the Pillar of Heaven" ... 
It's the core system of the universe 
that channelers ... in every era ... and ... culture ... have traditionally accessed ... 
Beyond the trunk of the "tree" there should be no existence, 
but the closer one gets to the end of the branches, the more growth one finds ... 
and the branches are continually touching, separating, entangling, and bearing fruit ...
everything is linked to everything else. ...".  
 
As a PEAR web site said: "... the basic processes by which consciousness 
exchanges information with its environment, orders that information, and interprets it, 
also enable it to ... avail itself of some control over its reality. 
This model regards the concepts ... such as ...wave mechanical resonance, 
as fundamental characteristics of consciousness ...". 
Resonance among the 10^18 tubulin electrons is important in achieving and maintaining 
coherent superposition states among them, 
and resonance with other entities (whether or not in the same World of the Many-Worlds)  
is important in Dark Energy arrays of Josephson Junctions and in PSI phenomena  
including what Terence McKenna said in a 1993 OMNI interview "... From 75,000 to 
about 15,000 years ago ... Human beings created an altruistic communal society; 
then ... For 10,000 years ... we've pursued an agenda of beasts and demons. ...
 
 



We are at the breakpoint ... All evolution has pushed for 
this moment, and there is no going back. What lies ahead 
is ... freedom and transcendence ...  to expand infinitely into 
pleasure, caring, attention, and connectedness. ...  
It's like when a woman comes to term ... if the child is not ...
launched ... toxemia will set in ...". 
 
   Here is an outline of our Human Condition:
 
A little less than 15 billion years ago, our Universe 
emerged from the Void. 
 
4 billion years ago, our Earth and Moon were orbiting 
our Sun. 
 
2 billion years ago, bacteria built a nuclear fission reactor 
in Africa. 
 
100,000 years ago, Humans were expanding from the 
African home-land to Eurasia and beyond. 
 
12,000 years ago, Africans developed IFA Oracle 
divination based on the square of 16 = 16x16 = 256 =  
= 2^8 corresponding to the vertices of an 8-dimensional 
hypercube and to the binary 2-choice Clifford algebra 
Cl(8) and so to related ones such as Cl(8)xCl(8) = Cl(16).   

 

Since the number of sub-hypercubes in an 8-dimensional  
hypercube is 6,561 = 81x81 = 3^8, the IFA Oracle has 
N=8 ternary 3-structure as well as binary 2-structure:  
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4 =2x2  9 = 3x3 
3                8           27 
4             16 = 4x4         81 = 9x9 
5           32                   243 
6         64 = 8x8                 729 = 27x27 
7      128                           2187 
8    256 = 16x16                       6561 = 81x81 



 

 
As ancient African games such as Owari show, binary 2-
structure corresponds to static states and ternary 3-
structure corresponds to dynamic states. Mathematically, 
using binary 2-choice static states to define dynamics on 
3 ternary neighbor states produces the 256 elements of 
Elementary Cellular Automata.  
 
The African Oracle patterns spread throughout the 
Earth, so that by the 13th century parts of them were 
found in:  
 
 
India used the 240 parts of the Rig Veda’s first sukt.  
The 240 corresponds to the 240 Root Vectors  

 
of the E8 Lie algebra that is constructed from Cl(8)xCl(8) 
= Cl(16).  
 
 
 



 

Judaism used the 248 positive Commandments plus 
the 365 negative Commandments given to Moses 
during the 50 days from Egypt to Sinai.  
The 248 correspond to the 248-dim E8 Lie algebra that is 
constructed from Cl(8)xCl(8) = Cl(16).  
The 365 is constructed by looking at one of the 1792 = 
7x256 sub-hypercubes of 6-dim in the 8-dim hypercube,  
effectively cutting off the ternary 3-structure at N= 6 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4       9 = 3x3 
3                8           27 
4             16               81 = 9x9 
5           32                   243 
6         64                       729 = 27x27 
7      128                            
8    256                                

 
and then making a 27x27 Magic Square with (729+1)/2 = 
365 as its its central Magic Square number.  
 
Plato, to construct a musical scale, used the full N=8 
binary 2-structure but only N=5 of the ternary 3-structure  
 
N      2^N                 3^N 
0                      1 
1                    2   3   =  2 + 1 
2                  4       9   =  4 + 4+1 
3                8           27   =  8 + 12+6+1 
4             16               81   = 16 + 32+24+8+1 
5           32                   243=32+80+80+40+10+1 
6         64 
7      128 
8    256 



 

Plato used the numbers 256 and 243 to form the ratio 
256/243, which, along with 9/8, 
let him construct the the first octave as: 
1  9/8  81/64    4/3  3/2  27/16  243/128   2 
by using the multiplicative intervals: 
 9/8  9/8  256/243  9/8  9/8    9/8   256/243 
 
China used the 64 possibilities of the binary I Ching and 
the 81 possibilities of the ternary Tai Hsuan Ching, 
effectively cutting off the binary 2-structure at N= 6 and 
the ternary structure at N= 4 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4       9 = 3x3 
3                8           27 
4             16               81 = 9x9 
5           32                    
6         64                        

 
Japan used the 128 possibilities of Shinto Futomani 
Divination and the Triad: Jewel-Mirror-Sword, 
effectively cutting off the binary 2-structure at N = 7 and 
the ternary 3-structure at N=1 
 
N      2^N                 3^N 
0                      1 
1                    2   3 
2                  4        
3                8            
4             16                
5           32                    
6         64                        
7      128                            

Adding 3 of the ternary 3-structures to 16 of the binary 2-



 

structures gives the number 19 of the 19x19 board of the 
game Go (the Chinese version, Wei Qi, may have 
originally had a 17x17 board).     
 
Mediterranean Africa used the 16 possibilities of the 
Ilm al Raml, effectively cutting off the binary 2-
structures at N = 4 and eliminating the ternary 3-
structures  
 
N      2^N                 3^N 
0                      1 
1                    2    
2                  4        
3                8            
4             16                
  

As noted about Japan, adding 3 of the ternary 3-
structures to 16 of the binary 2-structures gives the 
number 19, but in Mediterranean Africa the most 
significant use of the number 19 is in the Quran, which is 
written in Arabic with a basic message that G-d is ONE, 
and the Arabic number-value of the Arabic letters of the 
word ONE is 6+1+8+4 = 19. Rashad Khalifa, whose 
mathematical analysics of the Quran confirmed the 
primacy of the number 19, was murdered in 1990 in his 
Mosque in Arizona because of the results of his analysis.  

 



 

In the early 13 th century Ibn Arabi (born in Spain, died 
in Damascus) wrote the “Bezels of Wisdom” describing 
his Sufi Islamic World-View using terms consistent with 
the processes of Quantum Theory:  
 
“mumkinat” = quantum possibile Worlds of the Many-
Worlds, or Bohmian beables;  
“qada” = decoherence of quantum superposition of 
possibilities, or choice at an Event of a World of the 
Many-Worlds;  
“qadar” = outcome of qada = the World or State that 
comes into existence as the outcome of an Event;  
“al-khalq al-jadid” = the branching of the Worlds of the 
Many-Worlds that occurs at an Event.  
 
According to the book Sufism and Taoism, by Toshihiko 
Izutsu (California 1983): “…Ibn Arabi says that … the 
world in its entirety ... transforms itself kaleidoscopically 
from moment to moment ... 'new creation' (al-khalq al-
jadid) ... ordinary people are not aware of the process … 
If a man happens to obtain the true knowldege of qadar, 
the knowledge surely brings him a perfect peace of mind 
and an intolerable pain at the same time.  
The unusual peace of mind arises from the consciousness 
that everything in the world occurs as it has been 
determined from eternity. ... Instead of struggling in vain 
for obtaining what is not in his capacity, he will be happy 
… He must be tormented, on the other hand, by an 
intense pain at the sight of all the so-called 'injustices', 
'evils', and 'sufferings' that reign rampant around him, 
being keenly conscious that it is not in his 'preparedness' 



 

to remove them from the world. ...".  
 
Describing the kaleidoscopic process of qadar in specific 
physical detail requires, in addition to the processes of 
Ibn Arabi, a specific mathematical framework.  
Near the end of the 13th century, Ramon Llull of 
Mallorca studied the 16 possibilities of the Ilm al Raml 
and realized that they had a Fundamental Organizational 
Principle that he summarized in a Wheel Diagram 
 

 
 
with 16 vertices connected to each other by 120 lines. 
If the 16 vertices represented a 16-dimensional vector 
space, then the 120 lines connecting pairs of vectors 
represented 120-dimensional bivectors of rotations in that 
16-dimensional vector space.  
That total geometry is described by the Real 16-
dimensional Clifford Algebra Cl(16). 



 

Cl(16) not only describes rotations in vector space, but 
also spinors that describe left-handed and right-handed 
properties with respect to the space.  
Half-spinors of Cl(16) have 128 dimensions. 
When you combine the 120 bivectors of Cl(16) with the 
128 half-spinors of Cl(16), you get the 248-dimensional 
object called the exceptional Lie Algebra E8. 
In 8-dimensional space, 240 of the 248 generators of E8 
form the 240 Root Vectors of E8. 
Cl(16) factors into the tensor product of two copies of 
the Real 8-dimensional Clifford Algebra Cl(8): 
Cl(16) = Cl(8)xCl(8) 
Since Cl(8), based on an 8-dimensional vector space, 
has 256 dimensions, and 256 = 16x16, 
we have come full circle to the 16x16 possibilities of the 
ancient African Oracle. 
 
However, Ramon Llull was not as interested in making a 
physics model by combining his Cl(16) mathematical 
structure with Ibn Arabi’s quantum processes  
as he was in using his structure to show the equivalence 
of Judaism, Christianity, and Islam, an effort that failed, 
perhaps because the political institutions of those 
religions were in power struggles with each other and so 
were in fact hostile to reconciliation/unification.   
Ramon Llull’s work failed to find institutional acceptance 
in Judaism or Islam, and Christian Dominican 
Catholicism suppressed his work,  
but his ideas were carried on in the underground world  
resulting in description of detailed substructures by Tarot   
 



 

 
 
whose 78 cards represent the E6 subalgebra of the 248-
dimensional Lie algebra E8 which is constructed from 
the Clifford algebra Cl(16) = Cl(8)xCl(8) where
Cl(8) is the 16x16 = 256 dimensional algebra of IFA 
which is represented by the 256 vertices of a HyperCube 
in 8 dimensions, as shown on the cover and also (after 
Triality exchange of spinors and vectors/7-vectors) on 
the following page. If you omit the 8 white-dot vertices, 
you get the 248 elements of E8. 
 
The 256 also represent the Elementary Cellular Automata 
which are shown on the second-following page. 
The rest of this paper shows: 
Physical Interpretation of Cellular Automata
Physical Interpretation of  E8 lattices (shells 1 and 2) 
Ron Eglash African Fractals 
IFA, I Ching, Terence McKenna and Future History of 
the Global Financial System.  



 





256 Cellular Automata 

1 8 28 56 70 56 28 8 1
( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )







 

 

 

 



 
the 16 terms in the Cl(8) primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 - 
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

 

●     + e_12345678 

●     + e_6728 + e_3468 + e_4578 to 

●     + e_2358 + e_1248  + e_5618 + e_7138 

●     + 1 to 

●     - e_5712 - e_1345 - e_6123 

●     - e_4671 - e_7234 - e_2456 - e_3567  

 
correspond to 16 of the 256 Cellular Automata   



 

 

Note the Cl(0,8) = Cl(1,7) triality correspondences among: 

●     the 8 +half-spinors

●     the 8 -half-spinors

 

●     the 8 vectors



Note that:

the grade-0 scalars 

 

are related to the Spinors and Primitive Idempotents of Cl(0,8);

the grade-1 vectors 1, 2, 4, 16 (the subset sequence 2^0 = 1, 2^1 = 2, 2^2 = 4, 2^4 = 16 related to Fermat primes) 

correspond to the 4 dimensions of physical spacetime;

❍     1 gives a succession of bands, the procession of time;
❍     2 gives a slope to the left, one of three space dimensions;
❍     4 gives a vertical slope, a second of three space dimensions;
❍     16 gives a slope to the right, the third of three space dimensions;

the grade-1 vectors 8, 32, 64, 128 (all giving all white) 

correspond to the 4 dimensions of internal symmetry space;
●     rule 18 = 00010010 is the first rule to include both 16 = 00010000 with right slope and 2 = 00000010 with left slope 

and is the first rule with traingular self-similar fractal structure;
●     rule 30 = 00011110 is the first rule to include 16, 8, 4, and 2 and is in the self-dual grade-4 and is the first rule with 

triangular chaotic behavior.

 



Here are all 28 rules for each of grades 2 and 6.

 

all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra;



8 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 8 generators of color force SU(3), 
whose root vector diagram is illustrated above;

3 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force SU(2);

1 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 1 generator of electromagnetic 
U(1);



after dimensional reduction to 4-dimensional physical spacetime, correspond to the 16 generators of 
Gravity/Higgs/phase U(2,2). One of them

corresponds to the propagator phase U(1) while the other 15 correspond to the Conformal Group SU(2,2) = Spin(2,4) 
whose root vector diagram

is a 12-vertex cuboctahedron (the other 3 bivectors corresponding to the 3 generators of the Cartan Subalgebra).

16 of the grade-2 bivectors, 



 

 

 
 
 

The First and Second shells of an E8 lattice have 240 and 2160 = 112 + 
256 + 7(128+128) vertices.  
The 256 is an 8-HyperCube with vertices  
( +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1, +/-1 ) of which  
one checkerboard half represents the 128 +half-spinors of D8 and the 
other mirror image checkerboard half represents the 128 -half-spinors of 

The 256 Cellular Automata, represented as the vertices of an 8-dim HyperCube, 
live among the 2160 vertices of the Second shell of an E8 lattice:



D8.  
The 112 represents the 112 root vectors of 120-dim D8.  
Each of the 7 pairs of 128 are also representations of the 128 +half-spinors 
and 128 -half-spinors of D8.  
The 112 can be combined with any of the 128   
 

      
 
to form the 240 of the First Shell of an E8 latttice 

 
that represents the 112 + 128 = 240 root vectors of E8.  
There are 7 pairs of 128 in the Second Shell. Each choice of a pair from 
which to get a 128 to combine with the 112 produces one of the 7 
independent E8 lattices. 



 

 

You can also choose half of the 256 to combine with the 112 to form an 
8th E8 lattice. Although the 8th E8 lattice is not independent of the 7, it is 
useful in constructing a physics model based on 8-Brane spacetime that in 
the continuum limit at low (compared to Planck) energies has M4 x CP2 
Kaluza-Klein structure. Denote the 7 independent E8 lattices by 1E8, 2E8, 
3E8, 4E8, 5E8, 6E8, and 7E8 and the 8th E8 lattice by 8E8.  
 
Note that each of the 8 E8 lattices uses only one of the 128 of a pair (or 
one half of the 256), and that it corresponds to one of the D8 half-spinor 
spaces. Physically, the chosen 128 represents Fermion Particles and 
AntiParticles of one generation, so the E8 contains one generation of 
Fermion Particles and AntiParticles (the second and third generations 
emerge at low energies). The 128 not chosen represents one antigeneration 
of Fermion Particles and AntiParticles, so the E8 does not contain a 
Fermion antigeneration. Therefore, the E8 model has realistic chirality 
properties. The 128 spinors can represent space spinors and be 
anticommuting with the E8 Lie algebra commutation relations still 
preserved, as Pierre Ramond pointed out in hep-th/0112261 (pages 13,14) 
with respect to F4 and Spin(9).   
 
My goal in this paper is to explain how this E8 model is realistic and 
overcomes the acknowledged shortcomings of Garrett Lisi’s E8 model of 
arXiv 0711.0770 which model was the motivation for me to work on this 
E8 model. I think that Garrett Lisi should get full credit for doing the basic 
ground-work for the E8 model.  
I hope that this paper shows to its readers that the E8 model and its AQFT 
constitute a complete realistic theory that satisfies Einstein’s criteria 
(quoted by Wilczek in the winter 2002 issue of Deadalus) :  
“… a theorem which at present can not be based upon anything more than 
upon a faith in the simplicity, i.e., intelligibility, of nature: there are no 
arbitrary constants … that is to say,  
nature is so constituted that it is possible logically to lay down such 
strongly determined laws that within these laws only rationally completely 
determined constants occcur …”.  
 
 



The remainder of this paper consists of the following sections:  
 
10 spacetime Dimensions of 26-dim Bosonic Strings  
16 Fermionic Dimensions of 26-dim Bosonic Strings  
Closed Bosonic String World-Lines 
Quaternionic M4 x CP2 Kaluza-Klein 
Calculations of Masses, Force Strengths, etc 
-for detailed results of the calculations etc, see web book at 
http://www.tony5m17h.net/E8physicsbook.pdf and 
www.valdostamuseum.org/hamsmith/E8physicsbook.pdf  
AQFT 
EPR Entanglement 
 
 
10 spacetime Dimensions of 26-dim Bosonic Strings:  
 
An 8-Brane is constructed as a superposition of all of the 8 E8 lattices. 
Each 8-Brane represents a local neighborhood of spacetime.  
Global spacetime is a collection of 8-Branes parameterized by two real 
variables a , b that are analagous to the conformal dimensions (1,1) that 
extend (1,3) Minkowski physical spacetime of Spin(1,3) to the (2,4) 
Conformal spacetime of Spin(2,4) = SU(2,2).  
Physical Gauge Bosons link an 8-Brane to a successor 8-Brane along the 
World Line of that Gauge Boson as follows:  
A Gauge Boson emanating from only the 8E8 lattice in the 8-Brane is a 
U(1) Electromagnetic Photon;   
A Gauge Boson emanating from only the 8E8 and the 4E8 lattice in the 8-
Brane is a U(2) Weak Boson (note that their common 8E8 unifies the 
Electromagnetic Photon with the Weak Bosons);   
A Gauge Boson emanating from only the 5E8, 6E8, and 7E8 lattices in the 
8-Brane is a U(3) Gluon;  
A Gauge Boson emanating from only only the 8E8 lattice and the 1E8, 
2E8, and 3E8 lattices in the 8-Brane is a U(2,2) = U(1)xSU(2,2) = 
U(1)xSpin(2,4) Conformal Gauge Boson that gives Gravity by the 
MacDowell-Mansouri mechanism.  
 



 

16 Fermionic Dimensions of 26-dim Bosonic Strings:  
 
We now have constructed the 10 dimensions of the base manifold of 26-
dim Closed Unoriented Bosonic String Theory, as well as the Gauge 
Bosons of the Standard Model plus Gravity, in which Strings are 
physically interpreted as World-Lines,  
with relatively large Closed Strings corresponding to World-Lines of 
particles that locally appear to be free  
and relatively small Closed Strings corresponding to paths of virtual 
particles in the Path Integral Sum-Over-Histories picture.  
 
To describe the one fundamental generation of Fermion Particles and 
AntiParticles of the E8 model add, to the 10 dimensions we already have, 
a 16-dimensional space that is discretized by Orbifolding it with respect to 
the 16-element discrete Octonionic multiplicative group  
{+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K}  
to reduce the 16-dim Fermionic representation space to 16 points {-1,-i,-j,-
k,-E,-I,-J,-K;+1,+i,+j,+k,+E,+I,+J,+K}  
for which Fermion Particles (nu, ru, gu, bu, e, rd, gd, bu)  
are represented by {-1,-i,-j,-k,-E,-I,-J,-K}  
and the corresponding Fermion AntiParticles  
are represented by {+1,+i,+j,+k,+E,+I,+J,+K}.  
 
Now our E8 model has realistic first-generation Fermions as well as a base 
manifold with the Standard Model plus Gravity (M4 x CP2 Kaluza-Klein 
spacetime, with its 4-dim physical spacetime, and the second and third 
generations of Fermions, emerge at low temperatures when a preferred 
Quaternionic substructure freezes out from the high-temperature 
Octonionic structure).  
 
Closed Bosonic String World-Lines:  
 
Interaction of Closed Bosonic Strings as World-Lines looks like Andrew 
Gray’s idea in quant-ph/9712037   
"… probabilities are … assigned to entire fine-grained histories … this 
new formulation makes the same experimental predictions as quantum 



field theory …"  
so it seems that physical results of Bosonic String Theory can be 
interpreted as:  
 
String Tachyons can be physically interpreted as describing the virtual 
particle-antiparticle clouds that dress the orbifold Fermion particles (As 
Lubos Motl said in his on 13 July 2005: "... closed string tachyons ... can 
be localized if they appear in a twisted sector of an orbifold ... tachyons 
condense near the tip which smears out the tip of the cone which makes 
the tip nice and round. ..." and as Bert Schroer said in hep-th/9908021: "... 
any compactly localized operator applied to the vacuum generates clouds 
of pairs of particle/antiparticles ...").  
 
String spin-2 Gravitons can be physically interpreted as describing a 
Bohm-like Quantum Potential and what Penrose (in “Shadows of the 
Mind” (Oxford 1994) with respect to Quantum Consciousness) describes 
as “… the gravitational self-energy of that mass distribution which is the 
difference between the mass distributions of … states that are to be 
considered in quantum linear superposition …”.   
 
The 128 in the 240 of the E8 model breaks up into two 64-element things.  
One 64 = 8x8 represents the 8 Dirac gamma covariant components (with 
respect to high-energy 8-dim spacetime) of each of the 8 fundamental 
first-generation Fermion Particles;  
the other 64 = 8x8 represents the 8 Dirac gamma covariant components 
(with respect to high-energy 8-dim spacetime) of each of the 8 
fundamental first-generation Fermion AntiParticles.  
 
The 112 in the 240 of the E8 model breaks up into three parts: a 64 plus a 
24 plus a dual 24.  
The 64 = 8x8 in the 112 represents 8 Dirac gammas for the 8 dimensions 
of high-energy spacetime;   
the 24 represents the 24 root vectors of a 28-dim D4 Lie algebra whose 
generators include those of the Standard Model Gauge Bosons;  
the dual 24 represents the 24 root vectors of a second 28-dim D4 Lie 
algebra whose generators include those of the conformal U(2,2) that 



 

produces Gravity.  
 
Quaternionic M4 x CP2 Kaluza-Klein:  
 
At this stage, the E8 model differs from conventional Gravity plus 
Standard Model in four respects: 
1 - 8-dimensional spacetime 
2 – two Spin(8) gauge groups from the two D4 in 112  
3 - no Higgs 
4 - 1 generation of fermions 
 
These differences can be reconciled as follows:  
 
Introduce (freezing out at lower-than-Planck energies) a preferred 
Quaternionic 4-dim subspace of the original (high-energy) 8-dim 
spacetime,  
thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  
where M4 is 4-dim physical spacetime and CP2 is a 4-dim intrernal 
symmetry space.  
 
Let the first Spin(8) gauge group act on the M4 physical spacetime 
through the SU(3) subgroup of its U(4) subgroup. As Meinhard E. Mayer 
said (Hadronic Journal 4 (1981) 108-152): “… each point of … the … 
fibre bundle … E consists of a four-dimensional spacetime point x [ in M4 
] to which is attached the homogeneous space G / H [ SU(3) / U(2) = CP2 
] … the components of the curvature lying in the homogeneous space  
G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs scalars (with 
respect to spacetime [ M4 ])   
…  
the Yang-Mills action reduces to a Yang-Mills action for the h-
components [U(2) components ] of the curvature over M [ M4 ]  
and  
a quartic functional for the “Higgs scalars”, which not only reproduces the 
Ginzburg-Landau potential, but also gives the correct relative sign of the 
constants, required for the BEHK … Brout-Englert-Higgs-Kibble … 
mechanism to work. …”.  



  
So, freezing out of a Kaluza-Klein M4xCP2 spacetime plus internal 
symmetry space produces a classical Lagrangian for the SU(3)xU(2) = 
SU(3)xSU(2)xU(1) Standard Model including a BEHK Higgs mechanism.  
 
Let the second Spin(8) gauge group act on the M4 physical spacetime 
through its Conformal Subgroup U(2,2) = Spin(2,4). As Rabindra 
Mohapatra said (section 14.6 of Unification and Supersymmetry, 2nd 
edition, Springer-Verlag 1992): “… gravitational theory can emerge from 
the gauging of conformal symmetry … we start with a Lagrangian 
invariant under full local conformal symmetry and fix conformal and scale 
gauge to obtain the usual action for gravity. …”.  
At this stage, we have reconciled the first 3 of the 4 differences between 
our E8 Physics Model and conventional Gravity plus the Standard Model. 
As to the fourth, the existence of 3 generations of fermions, note that the 8 
first generation fermion particles and the 8 first generation antiparticles 
can each be represented by the 8 basis elements of the Octonions O, and 
that the second and third generations can be represented by  
Pairs of Octonions OxO and  
Triples of Octonions OxOxO, respectively. 
When the unitary Octonionic 8-dim spacetime is reduced to the Kaluza-
Klein M4 x CP2, there are 3 possibilities for a fermion propagator from 
point A to point B:  
1 – A and B are both in M4, so its path can be represented by the single O;  
2 – Either A or B, but not both, is in CP2, so its path must be augmented 
by one projection from CP2 to M4, which projection can be represented 
by a second O, giving a second generation OxO;  
3 – Both A and B are in CP2, so its path must be augmented by two 
projections from CP2 to M4, which projections can be represented by a 
second O and a third O, giving a third generation OxOxO.  
 
Therefore, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as well as 
the Standard Model with a BEHK Higgs mechanism.  
Further, 
the M4 physical spacetime inherits from the E8 lattices the structure 
of a 1+3 = 4-dimensional Feynman Checkerboard.
 
 
 



 

Calculations of Masses, Force Strengths, etc:  
 
However, for our classical Lagrangian E8 Physics Model to be said to be 
complete and realistic, it must allow us to calculate such things as Force 
Strengths and Particle Masses that are consistent with experimental and 
observational results. To do that, we use the results of Hua in his book 
“Harmonic Analysis of Functions of Several Complex Variables in the 
Classical Domains”. (Similar use of the work of Hua was made years ago 
by Armand Wyler, and recently by a few others, such as Carlos Castro.)  
 
Hua’s calculated volumes related to kernels and Shilov boundaries are the 
key to calculation of Force Strengths and Particle Masses. For example, 
the Lagrangian term for each of the Forces is integrated over the M4 
physical spacetime base manifold, but each of the Four Forces sees M4 in 
terms of its own symmetry, consequently with its own measure which 
measure is proportional to Hua-calculated volumes. Since M4 was formed 
by a freezing out of a Quaternionic structure, M4 is a 4-dimensional 
manifold with Quaternionic structure and therefore can be seen as one of 
Joseph Wolf’s 4 equivalence classes:  
for Electromagnetism: T4 = U(1)^4   
for Weak Force: S2 x S2 = SU(2) / U(1) x SU(2) / U(1)  
for Color Force: CP2 = SU(3) / U(2)  
for Gravity: S4 = Spin(5) / Spin(4) = Sp(2) / Sp(1)xSp(1)  
When we also take into account the relevant volumes related to the 
curvature term in the Lagrangian for each force,  
and the masses involved for forces with gauge bosons related to mass,  
the calculations produce results that are reasonably close to experimental 
observation: 
 
Force Strengths:   
Gravity =  5 x 10^-39   
Electromagnetic = 1 / 137.03608   
Weak =  1.05 x 10^-5   
Color at 245 MeV = 0.6286  
Renormalization gives Color at 91 GeV = 0.106  
and including other effects gives Color at 91 Gev = 0.125  



Tree-level fermion masses ( Quark masses are constituent masses due to a 
Bohmian version of Many-Worlds Quantum Theory applied to a confined 
fermion, in which the fermion is at rest because its kinetic energy is 
transformed into Bohmian PSI-field potential energy. ):  
Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level 
(first order corrected masses are given below)  
Electron/Positron Me = 0.5110 MeV  
Up and Down Quarks Md = Mu = 312.8 MeV  
Muon Mmu = 104.8 MeV  
Strange Quark Ms = 625 MeV  
Charm Quark Mc = 2.09 GeV  
Tauon Mtau = 1.88 GeV  
Beauty Quark Mb = 5.63 GeV  
Truth Quark Mt = 130 GeV ground state - 8-dimensional Kaluza-Klein 
spacetime with Truth-Quark condensate Higgs gives a 3-state system with 
a renormalization line connecting the 3 states:  

 
(see hep-ph/0307138 for background for chart immediately above) 
Low ground state:  
Higgs = 146 GeV and T-quark = 130 GeV  
Medium Triviality Bound state:  
Higgs = 176-188 GeV and T-quark = 172- 175 GeV  
High Critical Point state:  
Higgs = 239 +/- 3 GeV and T-quark = 218 +/- 3 GeV  



 

Weak Boson Masses (based on a ground state Higgs mass of 146 GeV): 
M_W+ = M_W- = 80.326 GeV;  
M_Z0 = 80.326 + 11.536 = 91.862 GeV  
 
Kobayashi-Maskawa parameter calculations use phase angle d13 =  
= 1 radian ( unit length on a phase circumference ) to get the K-M matrix: 
 
       d                 s                  b   
u    0.975              0.222            0.00249-0.00388  
c    -0.222-0.000161i     0.974-0.0000365i    0.0423  
t     0.00698-0.00378i   -0.0418-0.00086i      0.999  
 
Corrections to the tree-level neutrino calculations give neutrino masses  
nu_1 = 0   
nu_2 = 9 x 10^(-3)eV  
nu_3 = 5.4 x 10^(-2) eV  
and  
the neutrino mixing matrix:  
            nu_1          nu_2           nu_3   
nu_e        0.87           0.50           0 
nu_m       -0.35           0.61           0.71  
nu_t         0.35          -0.61           0.71 
 
The mass of the charged pion is calculated to be 139 MeV  
based on a Kerr-Newman Black Hole model of the pion and its constituent 
quark-antiquark pair. The pair of Black Holes form a Toroidal Black Hole 
for which the Torus is an Event Horizon that is (1+1)-dimensional with a 
timelike dimension which carries a Sine-Gordon Breather whose soliton 
and antisoliton are the quark and antiquark. The physically relevant Sine-
Gordon solution for which the first-order weak coupling expansion is 
exact gives the ratio of quark constituent mass to the pion mass.  
 
The Neutron-Proton mass difference is calculated to be 1.1 Mev  
based on the down quark having virtual states related to the strange quark 
and the up quark having virtual states related to the charm quark, and the 
higher probability of strange quark states emerging from the nucleon sea.  



The ratio Dark Energy : Dark Matter : Ordinary Matter  
for our Universe at the present time is calculated to be:  
                  0.75 : 0.21 : 0.04  
based on the Conformal Gravity model of Irving Ezra Segal  
and the 15 generators of the Conformal Group Spin(2,4) = SU(2,2)  
10 = 6 Lorentz plus 4 Special Conformal = Dark Energy 
4 Translations = Dark Matter Primordial Black Holes  
1 Dilation = Ordinary Matter mass from Higgs  
and the evolution of that basic ratio 10 : 4 : 1 = 0.67 : 0.27 : 0.06  
as our universe has expanded 

 
 
Details of calculations and discussion of some things that here are 
oversimplified can be found in my free pdf book “E8 and Cl(16) = Cl(8) x 
Cl(8)” which is available at  
http://www.tony5m17h.net/E8physicsbook.pdf and  
http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf 



 

AQFT:  
 
Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  
Mathematically, this is done by using Clifford Algebras (others now using 
Clifford algebras in related ways include Carlos Castro and David 
Finkelstein) to embed E8 into Cl(16) and using a copy of Cl(16) to 
represent each Local Lagrangian Region. A Global Structure is then 
formed by taking the tensor products of the copies of Cl(16). Due to Real 
Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) and any Real Clifford 
Algebra, no matter how large, can be embedded in a tensor product of 
factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). Just as the 
completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators on the fermionic Fock 
space over C^(2n) (see John Baez’s Week 175), we can take the 
completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) to 
produce a generalized Hyperfinite II1 von Neumann factor that gives a 
natural Algebraic Quantum Field Theory structure to the E8 model.  
 
EPR Entanglement:  
 
For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “… a [geometrically] correct local-realistic framework … provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. … The alleged non-localities of these states … 
result from misidentified [geometries] of the EPR elements of reality. …  
The correlations are … the classical correlations among the points of a 3 
or 7-sphere … S3 and S7 … are … parallelizable …   
The correlations … can be seen most transparently in the elegant language 
of Clifford algebra …”. The E8 model AQFT is based on the 
parallelizable Lie group E8 and related Clifford algebras,  
so the E8 model seems consistent with EPR.  



... the owari marching-group system can be used as a one-diemnsional cellular automaton ...

... transients of many different lengths can be produced. ... the constant pattern is called a "point attractor",
and the transients would be said to lie in the "basin of attraction".

The marching group rule can also produce periodic behavior (a "limit cycle" or "periodic attractor" ...). Here
is a period-3 system using only four conters:

211 -> 22 -> 31 -> 211

Ron Eglash  (in his book "African Fractals" (Rutgers 1999) and on his web site at www.csdt.rpi.edu) says:

"...



... The numbers which lead to marching groups - 1 , 3 , 6 , 10 , 15 ... - ...[are]... the triangular numbers ...
[ the triangular numbers correspond to the dimension of the grade-2 bivectors in Clifford Algebras -

- for the case of the 2^8 = 256 Elementary CA Rules, there are 28 grade-2 CA Rules ]
... One-dimensional versions can ... be used as a kind of parallel computer. Consider, for example, a rule

that in each iteration the number of counters in a cup is replaced by the sum of itself and its left neighbor.
Starting with one:

0100000 -> 0110000 -> 0121000 -> 0133100 -> 0146410
This fourth iteration gives the us the binomial coefficients for expansion of (a+b)^4 ,

which equals to a^4 + 4 a^3 b + 6 a^2 b^2 + 4 a b^3 + b^4 .
[ Such a rule reproduces at each step succeeding rows of the Yang Hui triangle. ]



... If we think of the two-strokes as zero and single stroke as one, the Bamana divination system is almost
identical to the process of pseudorandom number generation used by digital circuits called "shift registers".
Here the circuit takes mod 2 of the last two bits in the register and places the result in the first position. The

other bits are shifted to the right, with the last discarded. ...

1111
0111
0011
0001
1000
0100
0010
1001
1100
0110
1011
0101
1010
1101
1110

... This four-bit register will only produce 15 binary words before the cycle starts over, but the period of the



cycle increases with more bits ... For the entire 16 bits ... that begin the Bamana divination, 65,535 binary
words can be produced before repeating the cycle. ...

Skinner ... "Terrestrial Astrology: Divination by Geomancy". London: Routledge and Kegan Paul, 1980 ...
provides a well-documented history of the diffusion evidence ... for ... Arabic, European, West African, and

East African ... "geomancy" ...divination technique. ...

[ Such diffusion seems also to have extended

from Africa to India, China, and Japan. ]

... The implications of this trajectory - from sub-Saharan Africa to North Africa to Europe - are quite
significant for the history of mathematics.

... a historical path for base-2 calculation ... begins with African divination, runs through the geomancy of
European alchemists, and is finally transformed into binary calculation, where it is now applied in every

digital circuit ...

... Following the introduction of geomancy to Europe by Hugo of Santalla in twelfth-century Spain ...
European geomancers ... Ramon Lull ... and others ... persistently replaced the deterministic aspects of the
system with chance. By mounting the 16 figures on a wheel and spinning it, they maintained their society's
exclusion of any connections between determinism and unpredictability. The Africans, on the other hand,

seem to have emphasized such connections ...[with]]... a "trickster" god, one who is both deterministic and
unpredictable. ...

The fractal settlement patterns



of Africa stand in sharp contrast to the Cartesian grids of Euro-American settlements. ... Euro-American
cultures are organized by ... "top-down" organization. Precolonial African cultures included ... societies that



are organized "bottom-up" rather than "top-down". ... 

African architecture tends to be fractal because that is a prominent design theme in African culture ... 

most of the indigenous African societies were neither utterly anarchic, nor frozen in static order; 

rather they utilized an adaptive flexibility ... 

African traditions of decentralized decision making could ... be combined 

with new information technologies, 

creating new forms that combine democratic rule with collective informaiton sharing ... 

what is needed is not ... "small is beautiful", 

but rather a self-organized approach 

to changes in the relations between scale and the socioenvironmental systems - 

not just appropriate technology, but appropriate scaling. ... 

we are trapped between the periodic stasis of the preservationists' limit cycle, 

and the white noise of the profiteering positive feedback loop. ... 

both are lacking in flexible interactions with memory; 

the ... preservationists' ... limit cycle being too tied to it, 

and 

the ... profiteering ... white noise being too free from it. ...". 

 

 



Terence McKenna died in April 2000, but the Predictions of his

I Ching Resonance TimeWave of History live on to 2012.

Now ( April 2009 ) we know that his 2000 to 2009 TimeWave History peaks:

9/11
Iraqi War escalation (Rocket Attacks on USA helicopters)
Hurricane Katrina
the Credit Crisis of the USA/UK Global Financial System

all did happen coincident with TimeWave Peaks.

What does the TimeWave tell us about next 3 years, 2009 to 2012 ?

From now (April 2009) into 2010 is a nearly flat (or seemingly slightly rising) plateau that I call
ZombieLand. In ZombieLand, Trillions of USA Dollars are fed to keep insolvent (but politically
influential) financial institutions in an undead state - that is, not a living useful part of the Global Economy,
but not officially recognized as being dead. To understand ZombieLand, you need to understand what is a
Trillion USA Dollars. Glenn Beck (on his TV show) made a very good effort to show what is a Trillion
USA Dollars. He said (I am paraphrasing): :

"... Here are $100 USA Dollars and $1 Million USA Dollars (It would fit in a suitcase):

 

Here are $1 Billion USA Dollars (It is about the size of a car) and $1 Trillion USA Dollars (It is about the

                  Can the African IFA tell us about Past and Future History ?
 
A few thousand years ago in Shang China, King Wen took the 64-element I Ching subset of IFA and modified its 
binary number Earlier Heaven sequence to describe the History of that Time and Place. In the 20th century, 
Terence McKenna  used a similar technique to describe History of the Earth through 2012. 
 His Predictions for 2000 to 2012 seem to be quite relevant to the State of Our Earth as of now (2009): 



size of a Thousand Cars in a big parking lot.)

  ...".

Another way to visualize the size of $1 Trillion USA Dollars is to realize that the population of the USA
(around 300 Million people) is about 100 Million Families.

$1 Billion is about $10 for every Family in the USA.

$1 Trillion is about $10,000 for every Family in the USA.

Another thing to keep in mind is that the amount of Bailouts so far is on the order of a few Trilllion USA
Dollars, but the total amount of possibly-worthless derivatives is on the order of $500 Trillion USA

Dollars. That would be 500 x 10,000 = $5 Million for every Family in the USA.

Since the population of the Earth is around 6 Billion, that would be almost $100,000 for every Person
on Earth.

 According to a 15 March 2009 huffingtonpost.com article by Arianna Huffington:

"... The battle lines over how to deal with the banking crisis have been drawn. On the one
side are those who know what needs to be done. On the other are those who know what
needs to be done -- but won't admit it. Because it is against their self-interest. Unlike the
conflict over the stimulus package, this is not an ideological fight. This is a battle between the
status quo and the future, between the interests of the financial/lobbying establishment
and the public interest. What needs to be done is hard but straightforward. As Martin
Wolf of the Financial Times sums it up: "Admit reality, restructure banks and, above all,
slay zombie institutions at once." This tough love for bankers is being promoted by
everyone from Nouriel Roubini, Paul Krugman, and Ann Pettifor to Niall Ferguson, the Wall
Street Journal, and Milton Friedman's old partner, Anna Schwartz ... "They should not be
recapitalizing firms that should be shut down," says Schwartz. "Firms that made wrong
decisions should fail."... Tim Geithner ... is on the wrong side of the issue, more worried
about the banking industry than the American people. Like Hank Paulson before him,
Geithner appears more concerned about saving particular banks than saving the banking system.
... As Ann Pettifor puts it on HuffPost: "Much of Wall Street is effectively insolvent. It's not
that these banks lack cash or capital -- it's just that they're never going to meet all their
financial liabilities -- i.e. repay their debts. Ever." ...".

 According to a 23 March 2009 democracynow.org interview of Paul Krugman:

"... "The Zombie Ideas Have Won" - Paul Krugman on $1 Trillion Geithner Plan to Buy
Toxic Bank Assets ... Treasury Secretary Timothy Geithner is preparing to unveil a plan ...
to purchase as much as $1 trillion in troubled mortgages and other assets from banks. ...
The Obama administration has described the plan as a public-private partnership, but
most of the actual money will be put up by the government. ... Paul Krugman: A zombie



idea is ... a bad idea, but it just keeps on coming back. ... to ... have taxpayers go in and buy ...
these toxic assets ... 85 percent of the money is going to be a loan from the government, which
is a non-recourse loan ... this is not Geithner. Ultimately, the buck stops in the Oval Office.
The question is, why is President Obama going with the soft side, the hope over analysis, on
this stuff? ... the view still, apparently, dominant ... in this administration is that there's
nothing really fundamentally wrong with the system. ... those people who we thought were
so smart ... really are smart, and we want to keep them on the job. ... the Obama
administration is still partying like it's 2006. ...".

According to a 22 April 2009 economictimes.indiatimes.com article by Swaminathan S. Anklesaria Alyar:

"... the Obama administration is prolonging the recession by avoiding surgery to remove
dead wood from its financial sector. Some call this cowardice. Others, such as former IMF
chief economist Simon Johnson, writing in The Atlantic, say Wall Street has captured the
White House. ... Johnson says the US now resembles Russia, where business oligarchs and
government officials protect each others' financial interests, at the expense of the
economy. ... This ... highlights the priority given by the Obama administration to save the titans
of Wall Street rather than end the recession quickly. ... Technically, the financial sector is
comprehensively bust. It needs to recognise the losses, writing off trillions. ... The market
solution would be to force insolvent banks into bankruptcy, with shareholders and
creditors taking a huge hit ... Many titans of Wall Street will disappear ... the Obama
administration refuses to contemplate this obvious solution. ... Wall Street has captured
the White House, so nothing will be done to imperil the politico-financial network that
rules the US. Robert Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, were
both from Goldman Sachs. Larry Summers, the current treasury secretary, earned millions as a
hedge fund consultant. In a market economy, well-managed companies should be rewarded
with profits, while mismanaged companies should go bust. This basic rule has been
suspended almost entirely for the titans of Wall Street. ... Accounting norms have been
tweaked to permit zombie banks to pretend they are alive and solvent....".

If Terence McKenna's TimeWave is accurate, then for the next year or so we will live
in a ZombieLand of accounting fiction and Empty Words of Hope,

only to see a sharp collapse of the USA/UK Global Financial System during 2010.

What will the 2012 Singularity Be Like ?
On the bad side, maybe the USA/UK leaders will be so unhappy at the prospect of losing their Global

Hegemony that they might have a Temper Tantrum and Kick Over the Table of the Game of Life and have
a Big War.

A more optimistic possibility is that a new Global Hegemony might form consistent
with a Confucian Mandate of Heaven.

The Confucian I Ching (used by Terence McKenna in constructing the TimeWave) seems to be derived
from Ancient African Mathematical Divination. Ron Eglash, in his book "African Fractals" (Rutgers 1999),
said: "... fractal settlement patterns of Africa stand in sharp contrast to the Cartesian grids of Euro-American
settlements. ... Euro-American cultures are organized by ... "top-down" organization. Precolonial African
cultures included ... societies that are organized "bottom-up" rather than "top-down". ... most of the
indigenous African societies were neither utterly anarchic, nor frozen in static order; rather they utilized an



adaptive flexibility ... African traditions of decentralized decision making could ... be combined with new
information technologies, creating new forms that combine democratic rule with collective information
sharing ...".

How does such a New Collective Democracy fit with the most likely successor entity to
the USA/UK Global Hegemon - China ?

Although some regard China as a top-down dictatorship, the true situation is quite different, as is
exemplified by the Chinese Computer Hacker Community. According to a 23 April 2009 popsci.com
article by Mara Hvistendahl: "... In the past two years, Chinese hackers have intercepted critical NASA files,
breached the computer system in a sensitive Commerce Department bureau, and launched assaults on the
Save Darfur Coalition, pro-Tibet groups and CNN. And those are just the attacks that have been publicly
acknowledged. Were these initiated by the Chinese government? Who is doing this? ... It's hundreds of
thousands of everyday civilians. ... This ... Hacker ... culture thrives on a viral, Internet-driven nationalism.
... China's Internet patriots, who call themselves "red hackers," may not be acting on direct behalf of
their government, but the effect is much the same. ... The Red Hacker Alliance, often described in the
Western press as a monolithic group, is in fact a loose association allowing disparate cells to coordinate
their efforts. ... the largest unifying characteristic is nationalism. In a 2005 Hong Kong Sunday Morning
Post article, a man identified as "the Godfather of hackers" explains, "Unlike our Western [hacker]
counterparts, most of whom are individualists or anarchists, Chinese hackers tend to get more involved with
politics because most of them are young, passionate, and patriotic." Nationalism is hip, and hackers -- who
spearhead nationalist campaigns with just a laptop and an Internet connection -- are figures to revere.
Henderson ... emphasizes that the relationship between citizen and state is fluid in China, and that the
Chinese government tends not to prosecute hackers unless they attack within China. To Henderson, that lack
of supervision is tacit approval, and it constitutes a de facto partnership between civilian hackers and the
Chinese government. Jack Linchuan Qiu, a communications professor at the Chinese University of Hong
Kong ... agrees. "Chinese hackerism is not the American 'hacktivism' that wants social change," he says.
"It's actually very close to the state. The Chinese distinction between the private and public domains
is very small." ...".

Perhaps the Chinese Government/People System, is in fact in accord with "African
traditions of decentralized decision making",

and so might give us a Better World than the USA/UK system that is now collapsing under the weight of its
own greedy profiteering.
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Front Page Image –  
240 of 256 elements of the E8 Physics Unified Theory of 

Everything 
 
For Technical Details – see 336-page (8 MB) pdf file at 

http://www.tony5m17h.net/E8physicsbook.pdf 
 
Dedicated to Gerald Massey (http://www.gerald-massse.org.uk/ ) 

Here are excerpts from his last poem: 
 

For Truth 
 

... he fought for Truth, whose likeness was to him 
revealed ... 
but found ... The World against him, with its ranks all 
closed:  
He fought, he fell, he failed to win the day  
  
But ... Victory ... came ... another way.  
 
For Truth, it seemed, in very person came ...  
men caught a glimpse ... And turned to follow ...  
as if they had been Her champion from the first ...  
and he who had led Was left behind ... forgotten ... dead.  
 
 
Further material ( not as much as in Borges’s Book of Sand, but 
still several thousand pages worth ) about some of the subjects 
mentioned here can be found in the web sites at  

http://www.valdostamuseum.org/hamsmith/ 
http://www.tony5m17h.net/  
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A little less than 15 billion years ago, our Universe 
emerged from the Void.  

4 billion years ago, our Earth and Moon were orbiting 
our Sun.  

2 billion years ago, bacteria built a nuclear fission reactor 
in Africa.  

100,000 years ago, Humans were expanding from the 
African home-land to Eurasia and beyond.  

12,000 years ago, Africans knew that the knowledge-
patterns of 8 binary choices giving 2^8 = 256 = 16x16 
possibilities could act as an Oracle. Did they realize then 
that those 256 possibilites corresponded to  
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the 256 Fundamental Cellular Automata, some of which 
act as Universal Computers ?  

The 16x16 African Oracle patterns spread throughout the 
Earth, so that by the 13th century parts of them were 
found in:  

Judaism as the 248 positive Commandments plus 
the 365 negative Commandments given to Moses 
during the 50 days from Egypt to Sinai;  

India as the 240 parts of the first sukt of the Rig 
Veda;  

Japan as the 128 possibilities of Shinto Futomani 
Divination;   

China as the 64 possibilities of the I Ching;  

Mediterranean Africa as the 16 possibilities of the 
Ilm al Raml. 
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Near the end of the 13th century, Ramon Llull of 
Mallorca studied the 16 possibilities of the Ilm al Raml 
and realized that they had a Fundamental Organizational 
Principle that he summarized in a Wheel Diagram 

 

with 16 vertices connected to each other by 120 lines.  

If the 16 vertices represented a 16-dimensional vector 
space, then the 120 lines connecting pairs of vectors 
represented 120-dimensional bivectors of rotations in that 
16-dimensional vector space. That total geometry is 
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described by the Real 16-dimensional Clifford Algebra 
Cl(16).  

Cl(16) not only describes rotations in vector space, but 
also spinors that describe left-handed and right-handed 
properties with respect to the space. Half-spinors of 
Cl(16) have 128 dimensions.  

When you combine the 120 bivectors of Cl(16) with the 
128 half-spinors of Cl(16), you get the 248-dimensional 
object called the exceptional Lie Algebra E8.  

In 8-dimensional space, 240 of the 248 generators of E8 
form the 240 Root Vectors of E8 that are shown in the 
image at the front of this paper.  

Cl(16) factors into the tensor product of two copies of the 
Real 8-dimensional Clifford Algebra Cl(8):  

Cl(16) = Cl(8)xCl(8)  

Since Cl(8), based on an 8-dimensional vector space,  

has 256 dimensions, and 256 = 16x16,  

we have come full circle to the 16x16 possibilities of the 
ancient African Oracle.  

Did Ramon Llull understand the detailed Clifford 
Algebra / Lie Algebra structures implicit in his diagram?  

Page 6



Physics from Ancient African Oracle to E8 and Cl(16) = Cl(8)xCl(8) 
by Frank Dodd (Tony) Smith, Jr. – Georgia June 2008 

 

Maybe not consciously, but maybe he (like his ancient 
African ancestors when they developed the African 
Oracle) was subconsciously inspired.  

Ramon Llull’s explicit focus was on showing the unity of 
all religions. Since he was Catalan of the late 13th 
Century, in which Christianity, Judaism, and Islam 
coexisted, he tried to demonstrate to the leaders of those 
religions that they were all fundamentally the same.  

Unfortunately for Llull, the interests of the various 
religious-political bureaucracies prevailed over the desire 
to see the Truth.  

Since Llull was Roman Catholic, the Islamic and Judaic 
bureaucracies could (and did) ignore his work as that of 
an irrelevant outsider.  

As to the Christians, in the 14th century, Dominican 
Inquisitors had Ramon Llull condemned as a heretic, his 
works were suppressed, and his ideas were relegated to a 
few obscure publications, plus an effort to preserve some 
aspects of the 16x16 Oracle-patterns in the form of the 78 
Tarot cards and the subset of 52 cards that remains 
popular into the 21st century. 

The story of Ramon Llull shows that the Laws of Nature 
are not always aligned with the Consensus of Human 
Institutions. Often the Human Institutions would succeed 
in the Short Term in enforcing their Consensus, but 
Nature is patient and plays a Long Term game.  
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For examples:  

In 1600 the Roman Inquisition burned Giordano Bruno at 
the stake for beliefs such as that many Stars could be like 
our Sun; and  

in 1633 Galileo was put under house arrest (continuing 
until his death in 1642) for beliefs such as that the Earth 
revolved around the Sun.  

In both cases, despite the correct views of Nature held by 
Giordano Bruno and Galileo, the Human Institutions 
were victorious in the Short Term.  

However, now, a few hundred years later, it is clear that 
Nature won the Long Term game, and the Spirits of 
Giordano Bruno and Galileo are Victoriously Vindicated.  

What about the full significance of Ramon Llull’s 
African Oracle Patterns?  

Testing them (like telescope observations tested the ideas 
of Galileo and Bruno) required Human Science to 
advance far beyond the Chinese Taoist inventions of 
optical lenses, magnets, and gunpowder.  

In the early 20th century, Human Science had advanced 
to understand Gravity through Relativity, and electricity 
and magnetism through a unified ElectroMagnetism, and 
a Quantum Mechanical picture of Atoms and Molecules,  

but  
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the phenomenon of Radioactivity, although observed, 
was poorly understood.  

Perhaps the most important Human Scientific 
Understanding since Galileo happened in 1939, when 
Lise Meitner (a Jewish physicist who had left Berlin for 
Sweden to escape Hitler’s persecution) was the first 
Human to discover how the Uranium Fission Chain 
Reaction Process worked.  

Her ideas were realized emphatically in 1945 when the 
USA dropped Nuclear Fission Bombs named “Little 
Boy” (a Uranium bomb) and “Fat Man” (a Plutonium 
bomb) that ended the Japanese part of World War II. The 
Japanese defeat liberated Saul-Paul Sirag, a child of 
Dutch-American Baptist missionaries, from a Japanese 
concentration camp in Java. 

A decade later, Nuclear Fusion joined Fission as a part of 
Human Technology. For example: in 1952, trucks of 
limonite iron ore were waiting on a railroad loading ramp 
for a train. The  stationmaster told the trucks to go away, 
as no train was scheduled to arrive any time soon. To his 
surprise, the tracks were cleared. A Military Train pulled 
up to the loading ramp. The limonite was loaded. As it 
left, the stationmaster and all those present were told that 
the train was never there, and anyone speaking about 
would be violating national security. The Train That 
Never Was went on the the Pacific Coast from which the 
limonite was shipped to Enewetak where the USA 
detonated the first Fusion H-bomb.  The experiments at 
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Enewetak included testing materials for shielding. One 
material combined both heavy nuclei (Fe) and neutron-
absorbing hydrogen (H) – the limonite (Fe2O3+H2O) 
that had been shipped to Enewetak from the Pacific Coast 
terminus of the Train That Never Was. 

During the 1950s and 1960s, David Finkelstein described 
Black Holes and worked on Quaternionic Physics, Jack 
Sarfatti studied physics ( BA from Cornell and PhD from 
U. C. Riverside ) and I learned about Lie Groups and Lie 
Algebras ( AB in math from Princeton ).  

During the 1970s, Saul-Paul Sirag learned math and 
physics working with Arthur Young and the physics 
community developed the Standard Model showing how 
everything other than Gravity could be described, 
consistent with experimental results, by 3 forces of a 
Standard Model:  

Electromagnetism, with the symmetry of a circle, 
denoted by S1 = U(1) 

Weak Force with Higgs, with the symmetry of a 3-
dimensional sphere, denoted by S3 = SU(2) 

Color Force, with symmetry related to a Star of 
David, denoted by SU(3) 

From the 1980s on, I learned:  

about Clifford Algebras from David Finkelstein at 
Georgia Tech;  
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about Weyl Groups and Root Vectors from the work of 
Saul-Paul Sirag;  

about Quantum Consciousness, Space-Time and Higgs as 
Condensates, and Bohmian Back-Reaction from the work 
of Jack Sarfatti;  

and about high-energy physics particles as Compton 
Radius Vortices from the work of B. G. Sidharth.  

In contrast to the advances in experimental results and 
construction of the Standard Model of physics, the social 
structure of the Physics Scientific Community evolved 
during the 20th century into a rigid Physics Consensus 
Community much like the Inquisitorial Consensus 
Community of a few hundred years ago.  

For example, in the USA physics community around the 
middle of the 20th century, J. Robert Oppenheimer 
enforced his dislike of the ideas of David Bohm by 
declaring, as head of the Princeton Institute for Advanced 
Study:  

“... if we cannot disprove Bohm, then we must 
agree to ignore him ...”  
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As the 20th century ended and the 21st century began, 
the Physics Consensus Community continued to enforce 
conformity to Consensus so strongly that Stanford 
physicist Burton Richter said:  

“... scientists are imprisoned by golden bars of 
consensus ...” 

The rigidly enforced Physics Consensus Community was 
so void of independent thought that the 20th century 
ended without anyone seeing how Ramon Llull’s African 
Oracle Patterns explained both Gravity and the Standard 
Model in a unified way,  

but in January 2008 the cover of the magazine of Science 
& Vie declared:  

 

“Theorie du tout Enfin!  
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Un physicien ... chercheur hors norme ... aurait trouve la 
piece manquante” 

The missing piece was the 248-dimensional Lie Algebra 
known as E8 that was naturally constructed from the 
Ancient African Oracle Patterns.  

The beyond-the-norm physics researcher was a 
California-Hawaii Surfer Dude, Garrett Lisi, who 
realized that the structure of E8 could unify Gravity and 
the Standard Model in a way that satisfied Einstein’s 
Criterion for  

a structure “... based ... upon a faith in the 
simplicity ... of nature: there are no arbitrary 
constants ... only rationally completely determined 
constants ... whose ... value  could ... not ... be 
changed without destroying the theory …”.  

Garrett Lisi published his E8 ideas on the Cornell physics 
arXiv as hep-th/0711.0770   

When I saw Garrett Lisi’s E8 ideas, I realized that the 
248 dimensions of E8 only needed 8 more to give the 256 
= 16x16 of Ramon Llull’s Wheel Diagram founded on 
Ancient African Oracle Patterns, so that the Ancient 
African Oracle Patterns, as interpreted by Ramon Llull, 
not only showed the unity of all human religions, but also 
showed the unity of Gravity and the Standard Model.  
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Ramon Llull, not only showed the unity of all human 
religions, but also showed the unity of Gravity and the 
Standard Model.  

The 240 root vectors of E8 formed a representation of El 
Aleph of Jorge Luis Borges. Here is an image of the 240 
root vectors and a sequence of images showing their 
physics meaning:  
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Here are the separated yellow, blue, red, and green root 
vectors:  

    

    

 

To see their physical meaning, look at E8 as  

248-dim E8 = 120-dim D8 + 128-dim half-spinor D8  

120-dim D8 = 28-dim D4 + 28-dim D4 + 8x8=64-dim 

128-dim half-spinor D8 = 64-dim + 64-dim = 8x8 + 8x8
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The 3x8 = 24 dark yellow root vectors 

 

form the 24 vertices of a 24-cell that is the root vector 
polytope of a 24+4 = 28-dimensional D4 Lie algebra 
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and 3x4 = 12 of those 24 vertices form the 12 vertices of 
the central cuboctahedron of the 24-cell. 

 

The cuboctahedron is the root vector polytope of 
Conformal Spin(2,4) = SU(2,2)  

The full 16-dimensional U(2,2) = U(1)xSU(2,2) comes 
from adding to the 12 cuboctahedron vertices, the 4 
Cartan subalgebra elements of D4.  

Gravity with Segal Conformal structure is given by the 
MacDowell-Mansouri mechanism.   
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The 3x8 = 24 bright yellow root vectors  

 

form the 24 vertices of a 24-cell that is the root vector 
polytope of another 28-dimensional D4 Lie algebra 
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and 3x4 = 12 of those vertices form the 12 = 6+6  
vertices of the two octahedra in the 24-cell 

 

The 4 vertices of the common central axis of the two 
octahedra  

 

form the 4 elements of electroweak U(2) = U(1)xSU(2).  

The remaining 4+4 = 8 vertices of the two octahedra 
from the vertices of a cube, which can be see (by looking 
down one of the cube’s main diagonals) as containing 
two central elements surrounded by a hexagon of 6 
vertex elements,  

and thus forming the root vector diagram of color SU(3).  
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Since the two octahedra form U(1) and SU(2) and SU(3),  

the bright yellow root vectors form the gauge bosons of 
the Standard Model.  
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The 8x8 = 64 blue root vectors  

 

tell how the 8 vector spacetime dimensions of the D4 
giving Gravity correlate with the 8 vector dimensions of 
the D4 giving the Standard Model.  

Each set of 8 root vectors represent the 8 components, 
with respect to the SM D4 8-dim vector space (related to 
8 Dirac gammas),  

of one of the 8 spacetime dimensions of E8 physics that 
come from the Gravity D4 8-dim vector space. 
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Giving the 8-dim spacetime of E8 physics octonionic 
coordinates with basis {1,I,j,k,e,iue,je,ke} shows the 
meaning of the 8x8 = 64 blue root vectors to be 
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The 8x8 = 64 red root vectors 

 

correspond to the 8 covariant components (with respect 
to 8-dim spacetime) of the 8 fundamental first-generation 
fermion particles.  
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So, the meaning of the 8x8 = 64 red root vectors is  

 

Note that the Neutrino and Electron form a pair at the 
core of the red root vectors,  

with the Neutrino surrounded by 3 Up Quarks 

and the Electron surrounded by 3 Down Quarks,  

so that the total elecric charge of  

the Neutrino group is  0 + 3x(+2/3) = +2 

and of the Electron group is  -1 + 3x(-1/3) = -2  

The total charge (electric and color) is neutral.  
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The 8x8 = 64 green root vectors 

 

 

correspond to the 8 covariant components (with respect 
to 8-dim spacetime) of the 8 fundamental first-generation 
fermion antiparticles.  
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So, the meaning of the 8x8 = 64 red root vectors is  

 

Note that the AntiNeutrino and Positron form a pair at 
the core of the red root vectors,  

with the AntiNeutrino surrounded by 3 Up AntiQuarks 

and the Positron surrounded by 3 Down AntiQuarks,  

so that the total elecric charge of  

the AntiNeutrino group is  0 + 3x(-2/3) = -2 

and of the Positron group is  +1 + 3x(+1/3) = +2  

The total charge (electric and color) is neutral.
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Further, using the 16x16 Oracle-pattern structure along 
with some non-Consensus ideas of people like Irving 
Segal, Meinhard Mayer, Armand Wyler, and David 
Bohm, I had been able to do the calculations that Richard 
Feynman had declared to be necessary when he said:  

“... The whole purpose of physics is to find a 
number, with decimal points, etc! Otherwise you 
haven’t done anything. ...” 

A summary of those numerical calculations is set out in 
the Appendix of this paper.  

Details of the calculations, and of the physical particle, 
spacetime, etc., correspondences illustrated above, are set 
out in a 336-page (8 MB) pdf file on the web at 
http://www.tony5m17h.net/E8physicsbook.pdf  

Neither Garrett Lisi ( “physicien ... chercheur hors 
norme” = “physics researcher beyond the norm” ) nor I  
(lawyer working on physics in my spare time) had made 
E8 related discoveries while working within the Physics 
Consensus Community, which was mostly hostile. How 
hostile was the Physics Consensus Community? VERY!  
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Years ago, while I was working on what now is realized 
as E8 physics, the Cornell physics e-print arXiv 
blacklisted me so that I could not post my work and 
preserve it there for posterity.  

The Cornell arXiv blacklisting affected not only me, but 
also others including but not limited to Carlos Castro 
(whose work, especially on Clifford Algebras and the 
Armand Wyler-type geometry of force strengths, is 
related to mine) and even Cornell graduate Jack Sarfatti.  

Although Cornell makes pretensions of being pro-civil-
rights, under its skin Cornell seems to be just another 
Roman Inquisition.  

Cornell arXiv blacklisting hurt my feelings deeply, but 
even it was not as bad as what happened after I had 
compared my calculations with published results of 
experiments at Fermi National Laboratory ( Fermilab ) 
near Chicago, and seen that 6 events published in 1997 
were consistent with my calculations.  

By 2008, Fermilab had recorded so many more new 
events that, if the new events were made public, they 
would most likely either conclusively confirm my 
calculations or refute them.  

So, I asked a Fermilab physicist for access to data about 
the new events.  

Page 28



Physics from Ancient African Oracle to E8 and Cl(16) = Cl(8)xCl(8) 
by Frank Dodd (Tony) Smith, Jr. – Georgia June 2008 

 

Despite the fact that Fermilab was not a private 
corporation, but was a National Laboratory funded by 
United States taxpayers,  

Fermilab’s response was that Fermilab would keep the 
data about the new events secret from the public so long 
as Fermilab existed.  

The Physics Consensus Community was so afraid of the 
Truth that it buried the new events deeper than the 
Vatican had buried records of Inquisitions.  
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Past History shows we got to where we are, including 
what Science et Vie describes on its cover as:  

“Theorie du tout. Enfin!” 

Where does Human Society go from here?  

What might be Our Future History?   

One person (definitely not a Conformist to Consensus) 
who tried to see History and its extension into the future 
was Terence McKenna. Matthew Watkins said “... 
Terence McKenna ... developed ... the Timewave theory 
... which involved ... I Ching hexagrams [ a part of the 
16x16 Ancient African Oracle Patterns ]...”.  

In a 1993 Omni interview Terence McKenna said “... The 
world is not a single, one-dimensional, forward-moving, 
causal ... thing, but some kind of interdimensional nexus. 
... Something in an unseen dimension is acting as an 
attractor for our forward movement in understanding ... 
It’s what we have naively built our religions around ... 
We are at the breakpoint ... What lies ahead is ...  

[either] freedom and transcendence ...  

[or] scarcity, preservation of privilege, forced control of 
populations ...”.  
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Terence McKenna died on 3 April 2000, but his 
Timewave description of History not only described Past 
History but also continued on to make Predictions up to 
the  date of a Singularity: December 2012  

McKenna’s Predicted Peaks described:  

a peak when the Twin Towers of New York were 
destroyed on 911 of 2001 -  the City of  New York 
Comptroller estimated the replacement cost of 
$21.8  Billion - the USA failed to rebuild them;  

a second peak on November 2003 when the US 
military first began to encounter real resistance 
(rockets shooting down helicopters) in Iraq - 
although the cost of a decade in Iraq might be $2 
Trillion, the prize of Iraq’s 100 billion barrels of 
oil at $100 per barrel would be $10 Trillion - even 
so, the USA failed to either get out of Iraq or put in 
enough resources to conclusively defeat the 
resistance;  
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a third peak in 2005 when Katrina devastated New 
Orleans - estimates of Katrina damage ranged up 
to $200 Billion - like the Twin Towers of New 
York, the USA failed to rebuild all the destroyed 
neighborhoods;  

a fourth peak when, in the words of Nelson D. 
Schwartz and Julie Creswell writing in a New 
York Times web article dated 23 March 2008:  

“… in … August [2007] we were in a full-fledged credit 
crisis with C.E.O.’s of top banks running around like 
headless chickens ...”.  

The magnitude of the crisis can be gauged by  

the $45 Trillion amount 

of the Hedge Fund/Credit Default Swap smoke-and-
mirrors shadow banking system assets, based on only $7 
Trillion total assets of the Mortgage Market,  about half of 
the $14 Trillion M3 Money Supply ( which M3 is now in 
2008 being increased at an 18 percent per annum rate ).  

If the Mortgage Market were to get government 
guarantees against default, the entire $45 Trillion of 
Hedge Fund/Credit Default Swap assets would be 
worthless, and that $45 Trillion ( much larger than the 
$10 Trillion prize of Iraqi Oil at $100 per barrel ) would 
disappear from the world economy.  
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After the August 2007 peak, the Timewave shows a 
steady decline to a Singularity in December 2012. The 
Singularity looks like Terence McKennas “breakpoint” 
leading to 

[either] “freedom and transcendence” 

[or] “scarcity, preservation of privilege, forced control of 
populations”. 

 

 

A possible Way to Freedom and Transcendence has been 
outlined by the International Energy Agency (IEA). 
Joseph Coleman, in a 6 June 2008 AP news article , said:  

“…The world needs to invest $45 trillion in energy 
in coming decades, build some 1,400 nuclear 
power plants and vastly expand wind power in 
order to halve greenhouse gas emissions by 2050 
....”.  

It seems to me that the USA might be able to lead the 
Way to Freedom and Transcendence by breaking free of 
its present Status Quo Consensus and  

converting the $45 Trillion of smoke-and-mirrors 
shadow-banking-system Hedge Fund/Credit Default 
Swap assets to finance a Nuclear Energy / Hydrogen Fuel 
/ Desalted Sea-Water program using components 
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manufactured in new USA factories, through which the 
USA might be able to successfully compete with China, 
and become the leader of a Prosperous Democratic Earth.  

That would effectively be a New Marshall Plan setting 
the Earth on a positive course for the next centuries,  

much as the original post-World War II Marshall Plan 
generated prosperity for its participants for the decades 
after that war.  

If the USA tries to maintain its present Consensus Status 
Quo by bailing out the Hedge Fund people, remaining 
Oil-Based throughout the remaining decade or so of Post-
Peak Cheap Oil, and continuing to rely on Chinese Zero-
Wage-Slave-Labor Manufacturing, it seems to me that it 
will go the way of “scarcity, preservation of privilege, 
forced control of populations”, leading to an era of 
Chinese Hegemony of Earth under a strict military 
dictatorship, effectively a Global Chinese Empire.  

Under a Good Emperor, a Global Chinese Empire might 
be a Good Thing, but under a Bad Emperor without the 
Mandate of Heaven, it would be a Bad Thing .   

The choices made by the USA in the near future, 
particularly with deciding what to do with the  $45 
Trillion Hedge Fund assets,  

may determine which way the Earth goes.  
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I hope that the choice of the USA will take into account 
the words of Rudyard Kipling:   

The Gods of the Copybook Headings:  

As I pass through my incarnations in every age and race, 
I make my proper protestations to the Gods of the Market-Place. 
Peering through reverent fingers I watch them flourish and fall.  
 
And the Gods of the Copybook Headings, I notice, outlast them all.  
We were living in trees when they met us. They showed us each in 
turn.  
That water would certainly wet us, as Fire would certainly burn ...  
They denied that Wishes were Horses; they denied that a Pig had 
Wings.  
 
So we worshiped the Gods of the Market Who promised these 
beautiful things ...  
But, though we had plenty of money, there was nothing our money 
could buy,  
And the Gods of the Copybook Headings said: 'If you don't work 
you die.' 
 
Then the Gods of the Market tumbled, and their smooth-tounged 
wizards withdrew, 
And the hearts of the meanest were humbled and began to believe 
it was true  
That All is not Gold that Glitters, and Two and Two make Four ... 
And the Gods of the Copybook Headings limped up to explain it 
once more ...  
As surely as Water will wet us, as surely as Fire will burn,  
The Gods of the Copybook Headings with terror and slaughter 
return!
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APPENDIX - 

E8 Physics Calculation Results 

 

Here are some unified physics numbers calculated by Fat 
Man using the 16x16 Oracle-pattern structure along with 
some non-Consensus ideas of people like Irving Segal, 
Meinhard Mayer, Armand Wyler, and David Bohm: 

Force Strengths:  
 
 Gravity =  5 x 10^-39  
   
 Electromagnetic = 1 / 137.03608  
     
 Weak =  1.05 x 10^-5  
 

Color at 245 MeV = 0.6286 Renormalization gives 
Color  at 91 GeV = 0.106 and including other 
effects gives Color at 91 Gev = 0.125 

 
Weak Boson Masses (based on a ground state Higgs 
mass of 1465 GeV): 

 M_W+ = M_W- = 80.326 GeV; 

 M_Z0 = 80.326 + 11.536 = 91.862 GeV; 
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Tree-level fermion masses ( Quark masses are constituent 
masses due to a Bohmian version of Many-Worlds 
Quantum Theory applied to a confined fermion, in which 
the fermion is at rest because its kinetic energy is 
transformed into Bohmian PSI-field potential energy. ): 

 Neutrinos: Me-neutrino = Mmu-neutrino = Mtau-
neutrino  = 0 at tree-level ( first order corrected 
masses are given  below) 

 Electron/Positron Me = 0.5110 MeV 

 Up and Down Quarks Md = Mu = 312.8 MeV 

 Muon Mmu = 104.8 MeV 

 Strange Quark Ms = 625 MeV 

 Charm Quark Mc = 2.09 GeV 

 Tauon Mtau = 1.88 GeV 

 Beauty Quark Mb = 5.63 GeV 

 Truth Quark Mt = 130 GeV 

8-dimensional Kaluza-Klein spacetime with Truth-Quark 
condensate Higgs gives a 3-state system with a 
renormalization line connecting the 3 states:  
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Low ground state: Higgs = 146 GeV and T-quark = 130 
GeV  
 
Medium Triviality Bound state: Higgs = 176-188 GeV 
and T-quark = 172-175 GeV  
 
High Critical Point state: Higgs = 239 +/- 3 GeV and T-
quark = 218 +/- 3 GeV 
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Kobayashi-Maskawa parameter calculations use phase 
angle d13 = 1 radian ( unit length on a phase 
circumference ) to get the K-M matrix:  

     d                 s                  b 
  
u  0.975             0.222              0.00249 -  
                                        - 0.00388i 
  
c -0.222-0.000161i   0.974-0.0000365i   0.0423 
  
t  0.00698-0.00378i -0.0418-0.00086i    0.999 

  

Corrections to the tree-level neutrino calculations give 
neutrino masses  

nu_1 = 0  

nu_2 = 9 x 10^(-3)eV 

nu_3 = 5.4 x 10^(-2) eV 

and the neutrino mixing matrix: 

           nu_1       nu_2       nu_3 
  
nu_e       0.87       0.50       0 
  
nu_m      -0.35       0.61       0.71 
  
nu_t       0.35      -0.61       0.71 
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The mass of the charged pion is calculated to be 139 
MeV 

 

The Neutron-Proton mass difference is calculated to be 
1.1 Mev, 

The ratio Dark Energy : Dark Matter : Ordinary Matter  

for our Universe at the present time is calculated to be:  

0.75 : 0.21 : 0.04 
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Further calculations based on the 16x16 Oracle-pattern 
indicate explanations of  

the Pioneer Anomaly (increase in spacecraft 
acceleration  beyond the orbit of Uranus) and 

a Quantum Theory of Consciousness (based on the 
model of Hameroff and Penrose).   

Combining many copies of the 16x16 Oracle-pattern 
Clifford Algebra structure produces a generalized 
Hyperfinite II1 von Neumann Algebra factor for an 
Algebraic Quantum Field Theory in which  
a Bohm-type Quantum Potential comes from an E6 
version of 26-dimensional Bosonic String Theory (16 
fermionic dimensions coming from orbifolding),  
 
with strings seen as world-lines (closed strings being 
virtual loops) and  
 
in which Many-Worlds Quantum superposition 
separation plays a fundamental role in Quantum 
Consciousness.  
 
The Bohm-type Quantum Potential shows how fermions, 
viewed as Kerr-Newman Black Hole vortices, interact in 
accord with Non-Relativistic Constituent Quark models.  
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For readers who understand the language of Lie Algebras, Lie 
Groups, and Symmetric Spaces, here is an outline of the E8 
structure of the Unified Physics Model (i.e., why the dots in the 
image at the front of this paper are the colors they are):  
 
E8 has graded structure  
8 + ( 28 = D4 )  + 56 + ( 64 = U(8) ) + 56 + ( 28 = D4 ) + 8 
 
Even part of E8 graded structure = D8 =  
= ( 28 = D4 )  + ( 64 = U(8) ) + ( 28 = D4 ) 
 
E8 / D8 = 64 + 64 =  
= 8x8 + 8x8 = Fermion Particles and AntiParticles 
 
D8 / D4 x D4 = 64 = U(8) = 8x8 = Kaluza-Klein Spacetime 
 
D4  / Spin(6)xSpin(2) = D4 / U(4)  is a Kahler manifold with 
Complex Structure that allows Wick Rotation Changes of 
Signature so that:  
 
D4 can be Spin(0,8) or Spin(1,7) or Quaternionic Spin(2,6)  
 
Spin(6) can change to Spin(2,4)  
 
U(4) can change to U(2,2)  
 
There are two D4 in E8, so:  
 
one D4 gives Conformal Gravity by  
D4 / U(2,2) = D4 / Spin(2,4)xSpin(2) 
 
the other D4 gives the Standard Model by  
D4 / U(4) = D4 / Spin(6)xSpin(2)  
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E8 Time 
 

by Frank D. (Tony) Smith, Jr. - September 2008 
 

E8 is a unique and elegant structure: the maximal exceptional Lie 
algebra, generated by 248 elements that can be described in terms 
of 240 points (known as “root vectors”) arranged in a symmetric 8-
dimensional pattern. A projection of that pattern into two 
dimensions is: 

 
E8 has long been used in the context of superstring theory, such as 
in E8xE8 heterotic models, and in fact one of the best places to 
learn about E8 is to read the sections written by Ed Witten in the 
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classic 2-volume work “Superstring Theory” by Green, Schwarz 
and Witten (Cambridge 1987).  
An excellent pure math book about E8 is “Lectures on Exceptional 
Lie Groups” (Chicago 1996) by J. F. Adams, edited after his 
untimely death by Zafer Mahmud and Mamoru Mimura from 
Adams’s Cambridge lecture notes.  
 
Now, two decades after the publication of the Green, Schwarz and 
Witten classic, Keith R. Dienes and Michael Lennek, in arXiv 
0809.0036 [hep-th], ask  
“To What Extent is String Theory Predictive?”  
and say:  
“…it is unlikely that the landscape as a whole will exhibit unique 
correlations amongst low-energy observables, but rather that 
different regions of the landscape will exhibit different overlapping 
sets of correlations. …”.  
 
Some are satisfied to continue pursuing superstring theory through 
studying various “regions of the landscape”,  
but others do not want to give up the search for a single unique 
elegant model that produces the parameters of  
Gravity and the Standard Model that we observe, and some of 
them are working on constructing models based on unique and 
elegant E8:  
 
Garrett Lisi (arXiv 0711.0770 [hep-th]), with “… an E8 
superconnection … over a four dimensional base manifold …”.  
 
Matej Pavsic (arXiv 0806.4365 [hep-th]), with an “… extension of 
the 4-dimensional spacetime … to … a 16-dimensional … Clifford 
space C … whose tangent space … is the Clifford algebra Cl(1,3) 
… E8 thus arises from … C …[since]… E8 consists of the Lie 
algebra of rotations so(16) in a 16-dimensional vector space and 
the corresponding spinor space S16+ …”.  
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Carlos Castro (International Journal of Geometric Methods in 
Modern Physics v.4 no.8 (2007) 1-19), with a “… Chern-Simons 
E8 gauge theory of gravity in D = 15 …”.  
 
In those three models, a SpaceTime base manifold is assumed from 
the start, so the Nature of Time is given and not derived. Here, I 
propose to start only with E8 itself, and to derive the Nature of 
Time as a natural component of E8, as part of a realistic physics 
model that is as unique and elegant as E8 itself. Since this Essay is 
restricted in length to 10 pages and in scope to the Nature of Time, 
I refer for full details of the model to the pdf file at 
www.tony5m17h.net/E8physicsbook.pdf  
( background at www.tony5m17h.net/E8popphys.pdf ) 
and restrict discussion of other components of E8 to a minimal 
level necessary to give a context for E8 Time. 
 
Here are the separated yellow, blue, red, and green root vectors of 
E8:  
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To see their physical meaning, look at E8 as  

248-dim E8 = 120-dim D8 + 128-dim half-spinor D8  

120-dim D8 = 28-dim D4 + 28-dim D4 + 8x8=64-dim 

128-dim half-spinor D8 = 64-dim + 64-dim = 8x8 + 8x8 

Since D8 and its spinors live inside the Cl(16) Clifford algebra, E8 
has a natural embedding into Cl(16).  

The 3x8 = 24 dark yellow root vectors 

 

form the 4-dimensional 24-cell root vector polytope of a D4 Lie 
algebra and 12 of them form the 3-dimensional cuboctahedron root 
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vector polytope of the D3 = A3 Lie algebra, which by the 
MacDowell-Mansouri mechanism describes Gravity.  

The 3x8 = 24 bright yellow root vectors  

 

form a second 4-dimensional 24-cell root vector polytope of a 
second D4 Lie algebra and 12 of them can be projected into 1-dim 
and 2-dim configurations that describe the root vector polytopes of 
the Standard Model Gauge Groups: U(1) of Electromagnetism;  
SU(2) of the Weak Force; and  SU(3) of the Color Force  

The 8x8 = 64 red root vectors  
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correspond to the 8 covariant components (with respect to 8-dim 
SpaceTime) of the 8 fundamental first-generation fermion 
particles.  

The 8x8 = 64 green root vectors  

 

correspond to the 8 covariant components (with respect to 8-dim 
SpaceTime) of the 8 fundamental first-generation fermion 
antiparticles.   

The 8x8 = 64 blue root vectors tell how the 8 vector spacetime 
dimensions of the D4 giving Gravity correlate with the 8 vector 
dimensions of the D4 giving the Standard Model that correspond to 
8 Dirac gammas.  

Each set of 8 root vectors represent the 8 components, with respect 
to 8 Dirac gammas, of one of the 8 spacetime dimensions of this 
E8 physics model. 

Giving the 8 E8 spacetime dimensions Octonionic coordinates with 
basis {1, i, j, k, e, ie, je, ke} shows the meaning of the 8x8 = 64 
blue root vectors to be 
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The dimension represented by the octonion basis element { 1 }, 
that is, the Octonion real axis, describes Local Time in this E8 
physics model.  

 

The Local Lagrangian of this E8 physics model is constructed from 
the parts of E8 as the Integral  

over the 8-dimensional SpaceTime described by the 64 blue root 
vectors  

of Gravity and Standard Model terms described by the 24 + 24 = 
48 yellow root vectors and  

of Fermion Particle-Antiparticle terms described by the 64 + 64 = 
128 red and green root vectors.  
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At the low (relative to Inflationary Regime) energies where we do 
our experiments and see most of our observations, a 4-dimensional 
Quaternionic substructure Freezes Out, breaking 8-dimensional 
Octonionic symmetry and producing a Kaluza-Klein SpaceTime 
made up of our usual 4-dimensional Physical SpaceTime and a 4-
dimensional Internal Symmetry Space with the structure of a 
Complex Projective Plane CP2.  

The symmetry breaking produces the second and third generations 
of Fermion Particles and AntiParticles and, by a process described 
by Meinhard Mayer (Acta Physica Austriaca, Suppl.XXIII (1981) 
477-490), gives a Higgs mechanism.  

Since the E8 Local Lagrangian structure only describes a Local 
Time, it is necessary to patch together Local Regions to form a 
Global Structure describing E8 Global Time.  

Mathematically, this is done by embedding E8 into Cl(16) and 
using a copy of Cl(16) to represent each Local Lagrangian Region. 
A Global Structure is then formed by taking the tensor products of 
the copies of Cl(16).  

Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) 
and any Real Clifford Algebra, no matter how large, can be 
embedded in a tensor product of factors of Cl(8), and therefore of 
Cl(8)xCl(8) = Cl(16).  

Therefore, taking the completion of the union of all such tensor 
products produces a generalized Hyperfinite II1 von Neumann 
factor that gives a natural Algebraic Quantum Field Theory 
structure for E8 physics.  

If you go back to the origin of our universe, you begin with a 
single Cl(16) Local E8 Region with Octonionic Structure.  
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Since, as Stephen Adler said in his book “Quaternionic Quantum 
Mechanics and Quantum Fields” (Oxford 1995), there is a “… 
failure of unitarity in octonionic quantum mechanics …”, the 
initial Octonionic Cl(16) Local E8 Region can replicate, with the 
Local E8 Regions linking their Local 8-dimensional SpaceTimes 
together in an 8-dimensional version of a Moore space-filling 
curve  

 

and our universe thus undergoing a natural Inflationary Expansion 
based on E8 and its related Cl(16) Clifford Algebra Structure. Such 
an Inflationary Era is described by Paola Zizzi in gr-qc/0007006 
where she says “… during inflation, the universe can be described 
as a superposed … quantum … state … The self-reduction of the 
superposed quantum state is … reached at the end of inflation 
…[at]… the decoherence time …”, which decoherence time she 
notes is similar to that of Penrose-Hameroff Quantum 
Consciousness Events. In E8 physics, the Decoherence End of 
Inflation occurs when our universe reaches a superposition of 2^64 
Local E8 Regions. A Quaternionic substructure then freezes out in 
our universe, producing a Kaluza-Klein SpaceTime and the second 
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and third generations of Fermions, and our universe then 
decoheres/collapses to Our Single World 

 

which continues to evolve, but without Octonionic non-unitary 
inflationary processes.  

Since our World is only a tiny fraction of all the Worlds, it carries 
only a tiny fraction of the entropy of the 2^64 Superposition 
Inflated Universe, thus explaining The Arrow of Time.  
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Essay Abstract Time is shown to be a natural component of E8 in an E8
physics model in which our universe is shown to have a low-entropy state
at the end of inflation, thus explaining the Arrow of Time.
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Carlos Castro Perelman wrote on Sep. 8, 2008 @ 02:00 GMT

I would like to add some comments to Tony Smith's interesting essay.

1- In page 4, in the second line, a notation less likely to be
misunderstood would have been something like 
120 = 28 + 28 + ( 8 x 8) =
28 + 28 + 64

2- It is known that the E_8 algebra admits the Larsson 7- grading GL (
8, R ) decomposition of E_8 : 
8 + 28 + 56 + 64 + 56 + 28 + 8 
with E_8 grades 
-3, -2, -1, 0, +1, +2, +3 
However, as Smith argues, the E_8



graded structure does not look exactly like the simplex-polytope
decompostion graded structure corresponding to the 256-dimensional Cl(8) 
Clifford algebra with Clifford graded structure 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
with Clifford grades 0, 1, 2, 3, 4, 5, 6, 7, 8 
which looks like the decomposition of a simplex-polytope in 7-dim space 
which
has 2^(7+1) = 2^8 = 256 elements (edges, faces, etc).

The 256 - 248 = 8 things missing from E_8 itself are: the 1 element of
Clifford grade 0 6 elements of the 70 of Clifford grade 4 the 1 element
of Clifford grade 8. Therefore, the most natural embedding of E_8 is not
inside Cl (8), but inside Cl(16) which has 120-dim SO (16) bivectors and
128-dim SO ( 16) chiral-spinors that combine to make E_8.

However, since real 8-periodicity gives Cl(16) = Cl(8) x Cl(8) (tensor
product), one can use the Cl(16) embedding to write E_8 as a
*subalgebra* of the tensor product of two copies Cl(8) x Cl ( 8).

The 64 in the zero grade part is the dim of the GL(8,R ) algebra with 
8 x 8 = 64 generators. Despite that Gl ( 8, R ) group is not compact, 
from the point of view of compact Lie groups the 64-dimensional Lie algebra 
U( 8 ) can naturally be embedded in Spin(16). In general, U ( n ) can be
embedded in SO ( 2n ) and admits a realization in terms of the Clifford
( 2n ) algebra generators.

The GL(8,R) algebra is used to construct Metric Affine theories of
Gravity in an 8-dimensional spacetime and the 64 root vectors of E_8 are
shown in blue in Tony Smith's images.

The other even-grade parts of E_8 are the 28 of grade -2 and the 28 of
grade +2, which correspond to two D4 Lie algebras with 24 root vectors
each, and they are the yellow (24 dark and 24 bright) root vectors in
the images of Tony Smith's essay.

The odd-grade parts are 8 + 56 of grades -3 and -1 and 56 + 8 of grades
+1 and +3 and they correspond to the 64 red and 64 green fermionic root
vectors shown in those images.

3- Others prefer to look at 248 as 



28 + 28 + 3 x ( 8 x 8 ) = 28 + 28 + 3x (64) = 248 = 
= SO(8) + SO(8) + 3 x (O x O) where O = Octonions.

28 + 28 = 28 bivectors in D = 8 plus their 28 "mirrors" dual momentum
conjugates = 56 in total.

Tony Smith sees the bivectors 28 = 16 + 12, as 16 corresponding to the
dimensions of the algebra U ( 2, 2 ) = SU ( 2, 2 ) x U ( 1 ) associated
to the Macdowell-Mansouri-Chamseddine-West Conformal Gravity approach 
to
4D gravity. And, 12 corresponding to the dimensions of 
SU ( 3 ) x SU ( 2 ) x U ( 1) = 
= 8 gluons + 3 Weak bosons + 1 photon of the Standard Model.

4- One of the reasons why Supersymmetric E_8 Grand Unification is very
appealing is because supersymmetric gauge theories ( "superconnections")
allows one to work with bosons and fermions at once. So the leptons and
quarks associated to the SUSY E_8 theory are the *gluinos*, the
super-partners, of the E_8 gauge bosons because the adjoint and
fundamental 248-dim representations of E_8 happens to coincide in this
"exceptional" case. Usually when one works with a bosonic E_8 gauge
theory, the fermions, and the scalar matter fields, are assigned to the
sections of a spinor (vector) bundle. Despite this technical subtlety,
why supersymmetry is important, it is true that the Octonions O in the
factor 3 x (8 x 8) = 3 x (O x O) permits to account for 3 copies = 3
fermion generations as follows : The electron, neutrino, up and down
quark (with 3 colors each ) gives 8 different degrees of freedom of the
Octet = 1 + 1 + 3 + 3 = 8.

When one multiplies 8 times the number of spinorial components of a Weyl
spinor ( a chiral spinor) in D = 8, given by ( 1/2 ) 2^{ 4 } = 8, one
then gets 8 x 8 = 64 = the total number of spinorial degrees of freedom
of the first generation Octet. Thus the 3 generations yields a net
factor of 3 x 64 which is appealing if one works in D = 8.

5- As I've argued in one of the sections of my article on the E_8
Geometry of Clifford (16) Superspace Conformal Gravity and Yang-Mills
Grand Unification

http://www.scribd.com/doc/3870934/E8-Geometry-of-Clifford-16-Superspace-



GravityYangMills-GrandUnification 

One of the noncompact forms of E_8 contains SO ( 8, 2 ) as a subgroup, 
and such that a E_8 gauge theory in D = 8 contains 
the SO ( 8, 2 ) Conformal gauge theory of Gravity in D = 8, 
and which upon compactification ( from 8 to 4 dim ) on a CP^2
manifold as shown by Batakis, with Torsion, furnishes Conformal gravity
and the Standard Model in D = 4. 
CP^2 = SU ( 3 ) / U ( 2 ) = SU ( 3 ) / SU ( 2 ) x U ( 1) 
The CP^2 has SU (3), SU (2), U (1) built in. 
Thus, D = 8 is essential.

6- Tony Smith agrees that his way of getting 3 generations does NOT
assign them all in the fundamental E_8, but the second and third
generations emerge as composites from the process of converting
octonionic 8-dim spacetime into Kaluza-Klein 4+4 spacetime with 4-dim
physical spacetime and 4-dim CP^2 internal symmetry space.

This model differs from the SO(10) GUT models, emerging from the E_8 
GUT
models of the late 70's and early 80's, with four and three generations
(plus their mirror fermions) with a massive neutrino, in that Smith's
first-generation, the fundamental neutrino remains massless (the second
and third generation neutrinos get small mass by processes beyond tree
level) and has no right-handed component.

7- Finally, pertaining tp the Murray-von Neumann hyperfinite type factor
II_1, defined as the complex Clifford algebra of an infinite dim
Euclidean space, it is very reasonable to argue that an infinite dim
Clifford algebra can be written as 
an infinite tensor product of Cl ( 8 ) factors ( 16 x 16 matrices ) 
or 
as an infinite tensor product of 2 x 2 complex matrices, 
like the Pauli spin matrices, 
furnishing an an infinite dim Fermionic Fock space.

Carlos Castro Perelman, September 7, 2007



Tevian Dray wrote on Dec. 7, 2008 @ 19:09 GMT

Long live E8!

As always, your pictures of E8 are among the best with which I am familiar. But I continue to 
find your presentation to be difficult to follow. This essay is a good start, but I'd really like to 
see a *short* description of each of the various subalgebras of E8 you are using -- not just 
pictures, but instead concise statements of mathematical relationships, possibly together with a 
*brief* statement of their physical relevance.



Tevian Dray asks for "... a *short* description of each of the various subalgebras of E8 ..." that 
I am "... are using ... possibly together with a *brief* statement of their physical relevance ...". 
As Tevian says, my essay may well be "... difficult to follow ....", and for that I apologize. 
A lot of details that would not fit in the 10-age limit are in my pdf web book at 
www.tony5m17h.net/E8physicsbook.pdf but it is long (a bit over 400 pages) and probably 
even more difficult to follow, so here is an effort to describe the various subalgebras of E8 and 
their physical significance. (To try to keep it not-so-long I will ignore some details such as 
signature etc.)

The basic picture has 240 points: 
64 red; 64 green; 64 blue; 24 bright yellow; and 24 dark yellow. 

The 248-dimensional E8 structure that I use is a 7-grading (due to Thomas Larsson I think): 
8 + 28 + 56 + 64 + 56 + 28 + 8 

The odd part of that grading 8 + 56 + 56 + 8 
corresponds to the red 64 + green 64 = 128-dim half-spinors of D8 
in the 248 - 120 = 128-dimensional symmetric space E8 / D8 

The positive odd part, the red 8+56 = 64, 
correspond to the 8 covariant components (with respect to 8-dim spacetime) 
of 8 fundamental (first-generation) fermion particles. 

The negative odd part, the green 8+56 = 64, 
correspond to the 8 covariant components (with respect to 8-dim spacetime) 
of 8 fundamental (first-generation) fermion antiparticles. 

The even part of that grading 28 + 64 + 28 
corresponds to the 28+64+28 = 120-dim D8 of E8 / D8 

The grade-0 64 corresponds to the 64 blue points 
and to an 8-dim spacetime and 8 Dirac gammas for that spacetime 
and to the 8x8 = 64-dim symmetric space D8 / D4xD4 

The two 28 even parts correspond to the two 28-dim D4 of D8 / D4xD4

Since each D4 has 24 root vectors, 
there are 2 x (28-24) = 8 dimensions of E8 that do not correspond to root vectors, 
but represent the 8-dim E8 Cartan subalgebra 
(and the 4-dim Cartan subalgebras of the two D4). 

One of the D4 (24 dark yellow) can be seen as containing a D3 subalgebra corresponding 
to the SU(2,2) = Spin(2,4) conformal group that can, by MacDowell-Mansouri, 



give gravity in a 4-dim physical spacetime part of the full 8-dim spacetime, 
which is then seen as an 8-dim Kaluza-Klein 
with 4-dim physical spacetime and 4-dim internal symmetry space, 
which Kaluza-Klein structure is induced by 
the "freezing out" below high (Planck-tye) energies 
of a preferred quaternionic substructure of the high-energy 8-dim spacetime. 

The other D4 (24 bright yellow) can then be seen as corresponding to action of the Standard 
Model using that 4-dim internal symmetry space with structure of CP2 = SU(3) / U(2) 
One way to see how the D4 is related to the CP2 is to look at 
the A3 contained in D4 as giving a 6-dim twistor-like space CP3 = SU(4) / U(3)
The U(3) contains a color SU(3) of the Standard Model. 
The 6-dim CP3 contains a 4-dim CP2 which has a local U(2) symmetry 
for the SU(2) weak force and U(1) electromagnetism of the Standard Model. 

The fermion, spacetime, gravity and Standard Model components can be assembled in a natural 
way (indicated by their physical interpretations) 
to form a realistic local Lagrangian over the 8-dim spacetime, 
and the reduction to the Kaluza-Klein spacetime gives a natural Higgs structure by using the 
Geometry of Symmetry Breaking in Gauge Theories described by Meinhard Mayer, 
as well as giving the second and third generations of fermions. 

Using the geometry of symmetric spaces, complex bounded domains and their Shilov 
boundaries (motivated by Armand Wyler), along with some simple combinatorics, force 
strengths and particle constituent masses can be calculated. 
In those calculations, the "frozen-out" quaternionic structure is important, as Joseph Wolf had 
shown that there are 4 equivalence classes of 4-dim Riemannian symmetric spaces with 
quaternionic structure: 
T4 = U(1)^4
S2 x S2 = SU(2) / U(1) x SU(2) / U(1)
CP2 = SU(3) / U(2) 
S4 = Spin(5) / Spin(4) = Sp(2) / Sp(1)xSp(1)
and 
they have natural physical interpretations: 
U(1) of electromagnetism 
SU(2) of the weak force 
SU(3) of the color force 
Spin(5) = Sp(2) of MacDowell-Mansouri gravity. 

I hope this is at least somewhat helpful in trying to explain the mathematics of my E8 physics 
model. - Frank Dodd (Tony) Smith, Jr., 8 December 2008



The 240 units of the 7E8 lattice corresponding to the integral domain 7E8 represent 
the 8 x 30  = 16 x 15 = 240 lattice points of the E8 root vertex polytope. In terms of 
the 7E8 lattice, the color-coded root vectors 

 

correspond to the similarly color-coded (with orange for the two shades of yellow) 
7E8 lattice points as follows: 

 
 ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
 (±1 ±ie ±je ±ke)/2    (±e  ±i  ±j   ±k)/2
 
 (±1 ±ke ±e  ±k)/2        (±i  ±j  ±ie  ±je)/2   
 
 (±1 ±k  ±i  ±je)/2    (±j  ±ie ±ke ±e)/2
 
 (±1 ±je ±j  ±e)/2        (±ie ±ke  ±k  ±i)/2     
 
 (±1 ±e  ±ie ±i)/2        (±ke ±k  ±je ±j)/2     
 
 (±1 ±i  ±ke ±j)/2        (±k  ±je ±e  ±ie)/2
 
 (±1 ±j  ±k  ±ie)/2     (±je  ±e  ±i  ±ke)/2
 

Memo Re E8 Time Essay (not posted to FQXi) by Frank Dodd (Tony) Smith, Jr. - 9 Dec 2008



Here is another layout of the240 lattice points of the 7E8 lattice. 
The other 6 of the 7 independent E8 lattices (and the 8th dependent one) have 
similar correspondences. 

±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
(±1                      ±ie   ±je   ±ke  )/2       

(     ±i  ±j   ±k   ±e                    )/2
 
(±1            ±k   ±e               ±ke  )/2        

(     ±i  ±j             ±ie   ±je        )/2   
 
(±1   ±i       ±k              ±je        )/2       

(         ±j        ±e   ±ie         ±ke  )/2
 
(±1       ±j        ±e         ±je        )/2      

(     ±i       ±k        ±ie         ±ke  )/2     
 
(±1   ±i            ±e   ±ie              )/2       

(         ±j   ±k              ±je   ±ke  )/2     
 
(±1   ±i  ±j                         ±ke  )/2     

(              ±k   ±e   ±ie   ±je        )/2
 
(±1       ±j   ±k        ±ie              )/2      

(     ±i            ±e         ±je   ±ke  )/2
 

Memo Re E8 Time Essay (not posted to FQXi) by Frank Dodd (Tony) Smith, Jr. - 9 Dec 2008
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Tony Smith's Home Page

African Math - IFA - DRUMS - Earlier Heaven IFA 

The Global Early Religion of the Global Early Civilization was probably similar to IFA, the indigenous religion of
Africa, the place of origin of Humanity. Most likely, ALL Human Religions evolved from IFA, sometimes introducing

special characteristics based on Local/Regional cultures after the breakup of the Global Early Civilization.

IFA, whose divination system seems to be based on the same 256-dimensional Clifford Algebra Cl(1,7) as the D4-D5-
E6-E7-E8 VoDou Physics Model, is probably not only the source of all Human Religions, but also divination systems

such as I Ching (64-dimensional), Tarot (78-dimenisonal), etc., and the abstract structures of the Natural Physical
World such as Elementary Particle Physics, Quantum Consciousness, Cosmology, etc.

Here is an Introduction to VoDou Physics. 

| Structure | Examples | Sikidy | Physics | Music | References |

Original African History
Urim v'Tumim
Rig Veda - 8,000 to 9,000 years ago
I Ching - Asia - 5,300 years ago
Geomancy - Europe - 900 years ago
Haitian VoDou and VoDou Physics

                     0 Tao, Simplex Physics
    1 bit

                   2 superposition qbit
          4 spacetime

                     16 fermions Ilm-al-Raml
                256 Cl(8) IFA 2-1CA

            65,536 Torah Genes
           2^32 ~ 4 x 10^9 Genome Base Pairs

                2^64 ~ 16 x 10^18 Brain Electrons Planck
                       2^128 ~ 256 x 10^36 Brain GraviPhotons Uncertainty

              2^256 ~ 65,536 x 10^72 Particles in Universe

FA, the god with 16 eyes,
brought a system of learning to the people of the Cradle of Civilization based on the 2^4 = 16 Tetragrams or
Quadruples of sets containing either 1 or 2 elements (such as nuts, shells, beans, calabash, metal (brass, copper,
aluminum, silver, lead, iron, etc.), wood, ivory, pangolin or crocodile scales, fish or turtle bones or shells, etc.).

The Orisha FA is also known as IFA, as Orunmila, and as Orunla. The system of learning was brought to Humans by
the messenger Orisha known as Legba and as Eshu.

Another Orisha, Ogun, brought technology such as iron and steel to Humans to help them improve their society, When
Ogun saw that Humans used the technology for war and oppression, Ogun withdrew from contact with Humans and
Human society stagnated. The Original God Oludumare, also known as Olurun, did not like that and sent other Orishas
to convince Ogun to resume contact with Humans. Many Orishas failed, but the beautiful Oshun, the Orisha of Rivers,
persuaded Ogun resumed contact with Humans. Oshun really loved Chango, the Orisha of Fire, Thunder, and
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Lightning, but Chango married Oya, the Orisha of Winds. Ogun married Oshun's sister Yemaya, the Orisha of the Sea.

There is a lot more to the relationships among these Orishas, and there are other Orishas.

 

Here is the traditional Yoruba sequence of Tetragrams, in which:

the green four corrspond to East, Light, Fire, Yang;
the blue four correspond to West, Dark, Water, Yin;
the black four correspond to North, Heaven, Yang;
the red four correspond to South, Earth, Yin.

Note that in divination practice, 1 nut = 2 marks = odd = binary 1 and 2 nuts = 1 mark = even = binary 0, a practice
that not only looks "right" from the point of view of pure mathematics, but came about because FA (knowing that
Legba liked to do the opposite of what he was told) put one palm nut in Legba's hand when FA wanted Legba to open
two of FA's eyes, and put two palm nuts in Legba's hand when FA wanted Legba to open one of FA's eyes.

1     2     3     4 
 

o     oo    oo    o 
o     oo    o     oo
o     oo    o     oo
o     oo    oo    o 

 
 

5     6     7     8 
 

o     oo    o     oo
o     oo    oo    oo
oo    o     oo    oo
oo    o     oo    o 

 
 

9     10    11    12
 

o     oo    oo    oo
o     o     o     oo
o     o     oo    o 
oo    o     oo    oo

 
 

13    14    15    16
 

o     o     o     oo
oo    o     oo    o 
o     oo    o     oo
o     o     oo    o 

 
 

Here are the 16 Tetragrams in a binary number sequence:

0
 
o

     o     
     o     

o
 
 

1     2     3     4     5     6     7 
 

     o     o     o     o     o     o     o      
o     o     o     oo    oo    oo    oo
o     oo    oo    o     o     oo    oo
oo    o     oo    o     oo    o     oo
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8     9     10    11    12    13    14
 

     oo    oo    oo    oo    oo    oo    oo     
o     o     o     o     oo    oo    oo
o     o     oo    oo    o     o     oo
o     oo    o     oo    o     oo    o 

 
 
15
 
oo

      oo      
      oo      

oo
 

The 16x16 pairs of the 16 Tetragrams form 256 Odu.

Since 256 = 2^8, each of the 256 Odu can be represented by an Octagram.

The Opele chain with 8 two-sided medallions represents the 256 Octagrams and the 256 Odu.

If each of the 256 is represented by a small square in a 16x16 matrix of squares,

a given Opele sequence, where + = oo and - = o,

| +/- | +/- | +/- | +/- | +/- | +/- | +/- | +/- |

corresponds to a given Odu small square as follows:

If the 1st Opele element is +, go to the red diagonal set of 128 small squares;

If the 1st Opele element is -, go to the blue off-diagonal set of 128 small squares;

If the 2nd Opele element is +, go to the dark upper 64 small squares of the 128;

If the 2nd Opele element is -, go the the light lower 64 small squares of the 128;

Then use the 3rd and 4th Opele elements similarly to get down to 16 small squares;

Then use the 5th and 6th Opele elements similarly to get down to 4 small squares; and

Finally, use the 7th and 8th Opele elements similarly to get down to the 1 small square Odu that corresponds to the
given Opele sequence of 8 +/- elements.

The 256 Octagram Odu represent the Wisdom of FA.
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The 16 pairs of identical Tetragrams (Twins, or Meji pairs) form the Diagonal of the 16x16 Square of 256 Odu.

If you take pairs of the 256, you get 256x256 = 65,536 = 8^6 = 16^4 = 2^16.

If the 16 Twins are regarded as a new independent set of 16, you can then form the Cube of 256x16 = 16x16x16
= 4,096 triples of Tetragrams.

If you take pairs of the 4,096, you get 4,096x4,096 = 16,777,216 = 8^8 = 16^6 = 2^24.

The 16 triples of identical Tetragrams (Triplets) form the Diagonal of the 16x16x16 Cube of 4,096 Odu.

If the 16 Triplets are regarded as a new independent set of 16, you can then form the HyperCube of 4,096x16 =
256x16x16 = 16x16x16x16 = 65,536 quadruples of Tetragrams of 65,536 Odu.

Since 65,536 can be factored into 256 x 256 = 2^8 x 2^8 = 2^16, the HyperCube of quadruples of Tetragrams is also

the Square of 65,536 pairs of Octagrams

and the (2^2)^8 = 4^8 = 65,536 Octuples of Bigrams.

65,536 = 2^16 = 2^(2^4)) = 2^(2^(2^(2))) plus 1 = 65,537 is the largest known Fermat Prime Number.

Since 65,536 Octagram Odu can be factored into 2^16,

they correspond to the subsets of the set of 16 Tetragrams.

If you take into account that a set of 16 can be ordered in 16! = 20,922,789,888,000 different ways,

you expand the number of possibilities into 16! x 2^16 = 20,922,789,888,000 x 65,536,

or about 1.37 x 10^18 possible Odu.

16! x 2^16 is the order of the Weyl Group of the B16 Lie Algebra Spin(33) whose Clifford Algebra is Cl(33).

Cl(33) can be factored into the tensor product Cl(33) = Cl(25) x Cl(8) = Cl(17) x Cl(8) x Cl(8) =

= Cl(9) x Cl(8) x Cl(8) x Cl(8) = Cl(1) x Cl(8) x Cl(8) x Cl(8) x Cl(8).

Since Cl(1) = C = Complex numbers,

Cl(33) = C x Cl(8) x Cl(8) x Cl(8) x Cl(8) is the complexification of 4 copies of the 256-dimensional Cl(8) Clifford
Algebra whose Lie algebra is Spin(8)

and whose Weyl group has order 192 = 4! x 2^3 = 24 x 8.

 

 

8^8 = 16,777,216 Octuples of Trigrams
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There are 16,777,216 = 16^6 = (2^4)^6 = 2^24 Sextuples of Binary Tetragrams =

= 2^24 TwentyFour-tuples of Binary Lines =

= (2^2)^12 = 4^12 Twelve-tuples of Binary Bigrams =

= (2^3)^8 = 8^8 Octuples of Binary Trigrams =

= (2^4)^6 = 16^6 Sextuples of Binary Tetragrams =

= (2^6)^4 = 64^4 Quadruples of Binary Sexagrams =

= (2^8)^3 = 256^3 Triples of Binary Octagrams =

= (2^12)^2 = 4,096^2 Pairs of Binary Twelve-grams =

= 2^24 TwentyFour-grams of an extended I Ching.

 

These structures are closely related to Golay codes and the Leech lattice.

The 2^24 structure is directly analogous to the Real 24-cimensional structure of the Leech lattice.

The 4^12 = (2^2)^12 structure is analogous to the Complex 12-dimensional structure of the Leech lattice.

The 16^6 = (2^4)^6 structure is analogous to the Quaternionic 6-dimensional structure of the Leech lattice.

The 256^3 = (2^8)^3 structure is analogous to the Octonionic 3-dimensional structure of the Leech lattice.

 

256^8 = 2^64 Octuples of Octagrams =

= 16^16 Sixteen-tuples of Tetragrams =

= about 1.8446 x 10^19

 

There are 256^8 = (2^8)^8 = 2^64 Octuples of Octagrams.

= 2^64 SixtyFour-tuples of Binary Lines =

= (2^2)^32 = 4^32 ThirtyTwo-tuples of Binary Bigrams =

= (2^4)^16 = 16^16 Sixteen-tuples of Binary Tetragrams =

= (2^8)^8 = 256^8 Sextuples of Binary Octagrams =

= (2^16)^4 = 65,536^4 Quadruples of Binary Sixteen-grams =
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= (2^32)^2 = 4,294,967,296^2 Pairs of Binary ThirtyTwo-grams =

= 2^64 (about 1.8446 x 10^19) SixtyFour-grams of an extended I Ching.

 

These structures are related to the ratio of the Planck Mass to the Proton Mass,

which is about sqrt((2^127) - 1),

or about sqrt(2^(128 - 1)),

or about 2^64 / sqrt(2).

 

Acccording to Conway and Sloane, Sphere Packings, Lattices, and Groups (2nd ed, Springer-Verlag 1993),
Quebbbemann's 64-dimensional lattice has kissing number 2,611,200 and center density (3/2)^24, while the lattice

P64c has center density 2^22.

 

Of the 256 Odu, 16 correspond to

the 16 pairs of identical Tetragrams (Twins) on the Diagonal of the 16x16 Square of 256 Odu

and 240 correspond to

the 240 Off-Diagonal pairs of Tetragrams of the 16x16 Square of 256 Odu.

 

As an example, the Opele chain configuration,

___ 
/   \ 

oo    o 
|     | 
o     o 
|     | 
o     oo
|     | 
oo    oo

where oo = + and o = - , corresponds to Odu 78 - Irosu Wori:

In a good world, everyone has full knowledge of all things, there is joy everwhere, and, because everyone has inner
power, good character, and wisdom, life is without anxiety or fear.
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People must continue to go to Heaven and return to Earth after death until our world is a good world for everyone.
Many good things of Heaven that are not now on Earth will thus be brought to Earth in due course.

If you undertake any evil actions, good spirits will turn their backs on you and see to it that you feel the repercussions
of your evil actions when you return to Earth after your death.

To become good, you must attain wisdom (Zhen), help those who need help (Shan), and forebear from doing anything
that might harm the world's prosperity (Ren).

 

Here are some comments on 16 of the 256 Odu.

 

Another way to find a particular Odu among the 256 is to place 16 objects in your left hand,

and then try to pick them up with your right hand.

If you pick up all of them, or if 3 or more remain in your left hand, then try again.

If 1 remains, you have o. If 2 remain, you have oo.

Repeat this 8 times in the pattern

___ 
/   \ 

2     1 
|     | 
4     3 
|     | 
6     5 
|     | 
8     7 

and you arrive at a particular Odu of the 256.

You can use the same order for the elements of the Opele chain.

Traditionally, the 16 objects are nuts or shells. I like to use 16 small cuboctahedra, because, since each cuboctahedron
has 12 vertices, the 16 have 16x12 = 192 = 8x24 = 2^3 x 4! vertices, the order of the Weyl group of the Spin(8) Lie

algebra of the 256-dimensional Clifford algebra Cl(8). Also, the cuboctahedron is a central figure of the 24-cell that is
the root vector polytope of Spin(8).

  

Here are

Some comments on 16 of the 256 Odu:

 

 
o    o 
o    o 
o    o 
o    o 
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Odu 1 - Ejiogbe: The first Pair of Tetragrams.

One who repays kindness with evil will cut down the banana tree (kill the goose that lays golden eggs).

 

 
o    o 
oo   oo
oo   oo
o    o 

Odu 4 - Idimeji: A single link of chain never breaks.

Compare the Feynman Lectures in Physics to books and papers written by Committees.

 

 
o    o 
o    o 
oo   oo
oo   oo

Odu 5 - Irosumeji: Death before Dishonor.

 

o    o 
o    o 
o    o 
oo   oo

Odu 9 - Ogundameji: Ogun, the blacksmith, won the mutual respect of the people of the east and west by using a metal
steel sword to divide a fish between them. Ogun tried to show the people of the world how to improve their lives, but

none of the people would help Ogun. Ogun, a single link of chain, never quit trying.

 

 
oo   o 
oo   o 
oo   o 
o    o 

Odu 29 - Ogbe Kanran: Finish what you start.

 

 
o    o 
o    oo
o    o 
o    oo

Odu 44 - Oso Ogbe (Osomina): It is wise to suffer in the beginning and prosper at the end.

 

 
oo   o 
o    o 
oo   o 
o    o 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Ogun.wav
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Odu 45 - Ogbefun: Death sacrifices for Disease to succeed.

 

 
oo   o 
o    o 
o    oo
oo   oo

Odu 78 - Irosu Wori, which is described above.

 

 
oo   oo
o    oo
oo   o 
oo   o 

Odu 155 - Owonrin Ka (Erinsija): Measure and balance everything you eat, drink, use, or build.

 

 
oo   oo
oo   o 
o    oo
o    o 

Odu 166 - Ofun Wonrin: The best character trait is to do good world-wide. Some will not thank you. Some will not
even know the good you have done, as they will not understand it. (An earlier version of this page had an error, pointed out to me
by Kamaria, whereby I had put the symbols for Odu 9 as being for Odu 166. The subconscious reason that I had put 9, Ogundameji, for 166 is that
when I think of 166 I think of doing good for its own sake, and sometimes being misunderstood, which is also what I think of as a characteristic of

Ogun, who showed people that steel knives could be useful tools, and then saw people use them as destructive weapons.)

 

 

 
oo   oo
o    oo
o    oo
o    o 

Odu 187 - Okanran Sa: Without humans to control them, tools and machines are useless.

Without spirits and other humans to work with them, humans are useless.

In case of conflict among them, humans should know when to hold, know when to fold; know when to stand and fight,
know when to run.

 

 
oo   oo
oo   o 
oo   o 
o    o 

Odu 188 - Osakanran: If you cannot tolerate insults, you should live alone on an island.
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oo   oo
oo   oo
o    oo
oo   o 

Odu 191 - Okanran Turupon: You get knowledge of roads by getting lost and wandering along roads you never used
before.

 

 
o    oo
oo   o 
o    o 
o    o 

Odu 219 - Osa Otura: Truth is the Lord of Heaven guiding the Earth. IFA is Truth. Speak the Truth, tell the facts.
Those who speak the Truth are those whom the spirits will help.

 

 
oo   oo
o    o 
o    oo
o    o 

Odu 226 - Ofun Sa: If the world becomes rotten in our time, it is because we no longer know how to behave. To heal
the world, the Lord of Perfect Wisdom gets, from the bag of Primordial Wisdom, the leaf that reshapes, cleanses, and

purifies the character of humans.

 

 
o    oo
oo   oo
o    o 
o    oo

Odu 237 - Oturupon Tura: A month is 28 days, which is 7 Orisa weeks, which are each 4 days.

 

 

The Sikidy process of Madagascar is an interpretive process that starts with quadruples of Tetragrams. Since 4
Tetragrams contain 16 bits of information, there are 2^16 = 65,536 quadruples of Tetragrams.

The process starts with the 4 Tetragrams arrayed as a 4x4 Square, and then combines the 4 columns and 4 rows of the
Square as follows:

the 2 right columns are added to produce a 5thTetragram by taking an odd sum to be 1 and an even sum to be 2;
the 2 left columns are added similarly to produce a 6th Tetragram;
the 2 top rows are added similarly to produce a 7th Tetragram;
the 2 bottom rows are added similarly to produce an 8th Tetragram;
the 5th and 6th similarly produce the 9th Tetragram;
the 7th and 8th similarly produce the 10th Tetragram;
the 9th and 10th similarly produce the 11th Tetragram; and
the 11th and the original first right column similarly produce the 12th Tetragram.

Here is a graphical representation of the Sikidy process (where R denotes row of the 4x4 Square):
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4R   3R   2R   1R   4    3    2    1
 \  /      \  /      \  /      \ / |
  8         7         6         5  |
   \        /          \       /   |
    \      /            \     /    |
     \    /              \   /     |
      \  /                \ /      |

        10                  9       | 
        \                 /        |
         \               /         |
          \             /          |
           \           /           |
            \         /            |
             \       /             |
              \     /              |
               \   /               |
                 11----------------12

 

The Sikidy process does not add any information to the 16 bits of information in the chosen quadruple of Tetragrams.
It only processes that information to show how it looks from various perspectives.

 

In the context of the D4-D5-E6 physics model:

The 256 Octagrams, and the 16x16 = 256 pairs of Tetragrams, correspond to the 256-dimensional Cl(8) Clifford
Algebra whose Lie Algebra is 28-dimensional Spin(8) and to the 256-element ZeroDivisor Algebra of Voudons = 2^8-

ions.

16 Tetragrams correspond to the 16-dimensional U(4) = U(1)xSU(4) = U(1)xSpin(6) Lie Algebra that is the
subalgebra of Spin(8) and produces Gravity and the Higgs Mechanism plus a U(1) propagator phase.

12 Tetragrams of the Sikidy process correspond to the U(1)xSU(2)xSU(3) 12-dimensional Standard Model Lie
Algebra.

 

Oru are drum rhythms (toque) that honor IFA Spirits.

(compare Vedic Music and Torah Music )

Each Oru has 24 toques [compare the 24-cell and the 28 Torah Cantillation Signs]. The connections between rhythms and IFA
show how music, mathematics, and nature are interrelated. For example, in Africa, rhymes are used to teach children
about numbers and arithmetic. African music and rhythms have spread to other parts of the world, such as India,
where scales (ragas) and rhythmical sequences (talas) have profound meaning. Here is part of a toque for Ogun.

Drum rhythms also have been used in Africa as a basic language for human communication. The book "The
Information" by James Gleick talks about African drum languages, which enabled Africans to communicate over
hundreds of miles by relaying drum messages from village to neighboring village, and he says:
"... the drum language ... of Africa ... was a language of a single pair of phonemes ...
All that mattered was for the drums to sound two distinct notes, at an interval of about a major third ...
the drum language ... allocate[d] extra bits for disambiguation and error correction ...
For the african drummers, messages need to be about eight times as long as their spoken equivalents 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Ogun.wav
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...
[ After World War II when electronic communication became widely used in Africa ]... 
the drums ... began to fade from the African scene ...".

This shows that the basic African culture (from which my Cl(8) Clifford algebra is derived) had an binary error-
correcting code with 8-bit words which reminds me of the binary Golay code [24,12,8] of length 24, dimension 12 and
minimal distance 8 in which an octad is a codeword of distance 8 from the origin.
The octads are a Steiner system S(5,8,24) which is a set with 24 points and a collection of distinct octads (8-subsets)
such that any 5-subset is contained in exactly one 8-subset.

The classical Golay code [24,12,8] leads to a quantum code [[24,0,8]] that maps a quantum state space of 24 qubits
into 24 qubits, correcting [(8-1)/2] = [3.5] = greatest integer in 3.5 = 3 errors, and detecting 8/2 = 4 errors.

So, Gleick's book pointed out to me that Ancient African drum language is basically applied quantum information
theory, just as Ancient African divination is basically the Clifford algebra of E8 physics.

According to Gerald Massey's Lectures (Forward and Introduction) by Sibyl Ferguson: "... Gerald Massey['s] ... research led him to the
conclusion that

in Africa alone could be found the origins of myths, mysteries, symbols, languages and religions.

Egypt was the mouthpiece. ...".

 

After the Ice Age Civilization was disrupted about 11,600 years ago by the end of the Ice Age,
until about 6,000 years ago, the Abyssinian Highlanders of the African Nile Region were the

most highly organized remnant of the Ice Age Civilization.

They were the probable source of ways to cope with the changed circumstances of the post-Ice Age world, including
agriculture, mining,written communication, and organized armies, thus forming a Global Early Civilization with a
Global Early Language.

Diodorus of Sicily, author of Bibliotheca Historica, lived in the time of Julius Caesar and Augustus (Encyclopaedia
Britannica). Richard Poe, in Black Spark, White Fire (Prima 1997), quotes Diodorus as saying: "Now the Ethiopians ...
were the first of all men. ... the Egyptians are colonists sent out by the Ethiopians, Osiris having been the leader of the
colony ... Osiris ... gathered together a great army, with the intention of visiting all the inhabited earth and teaching the
race of men how to cultivate ... for he supposed that if he made men give up their savagery and adopt a gentle manner
of life he would receive immortal honors. ..."

Poe also cites linguists who think that AfroAsiatic Languages originated in the Abyssinian Highlands, and radiated out
therefrom about 12,000 to 10,000 years ago, which is consistent with the Abyssinian Highlanders being the repository
of a Global Early Language which they reintroduced to the post-Ice Age world.

The Wisdom of FA is the Original Wisdom of the Cradle of Human Civilization that included
the Global Early Civilization of the Abyssinian Highlanders of the African Nile Region .

The People of the Cradle of Civilization included people who are now known as the Fon people of Benin (Dahomey),
in whose language it is called FA; the Yoruba and Benin Edo of Nigeria, in whose language it is called IFA; and the
Ewe of Togo, in whose language it is called AFA. IFA is the oracle god who directed creation, formed the universe,

http://www.euser.net/gmass/masseylectures.htm
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formed the Earth, taught humans about divination, medicine, and language. From the Cradle of Civilization it spread
to:

the Arabs of North Africa, who called the process Ilm al Raml (Science of Sand) or Khatt al Raml (Lines in
Sand) and who identified FA with the Islamic Prophet Idris;
the Malagasy people of Madagascar, whose version of the process is called Sikidy;
the African people of the USA, West Indies, and South America, where the process is related to Vodou. The
word "Vodou," meaning "sacred," was borrowed into Haitian Creole from the Fon language of West Africa,
according to an earlier version of one of the web pages of the UCLA Fowler Museum of Cultural History.
According to another UCLA Fowler web page, it seems that present-day Haitians use the term IWA.

In their compact internal medicine textbook Medicine (3rd ed. Lippincott 1991), Fishman, Hoffman,
Klauser and Thaler say: "... patients prone to sudden death [include] those who are under severe
psychological or emotional stress. ... Although Western medicine has failed to define a precise
pathophysiological mechanism and has thus failed to accept such concepts ... [as Vodou] ... [a] reliable
observer, Walter B. Cannon, described such events:

The man who discovers that he is being boned by an enemy is indeed a pitiable sight. ... his eyes become
glassy and the expression on his face becomes horribly distorted ...he sways backward and falls to the
ground ... after a while he becomes very composed ... unless help is forthcoming in the shape of a counter-
charm ... his death is only a mattter of a comparatively short time. ...".

Another possible indicator that present-day African people may have received the wisdom tradition of the
Global Early Civilization of the Abyssinian Highlanders of the African Nile Region is the knowledge of the
Dogon people of East Africa that the star Sirius has a binary star companion, Sirius B; that the orbital period of
Sirius B is 50 years; and that Sirius B, a white dwarf star, is small and dense, much more dense than iron. The
first European to observe that Sirius was a binary star was Bessel in 1844, who saw that Sirius was an
astrometric binary (compare the astrometric multiple star Mizar B) because of the wobble of its apparent path
through the night sky. In 1862, Clark telescopically resolved the Sirius binary star system. According to Robert
Temple's 1997 book The Sirius Mystery, Second Edition, Chapter I, The Sirius Mystery Today, as quoted on a
website of Michael Bara and Richard Hoagland: "... in 1976 .... the Dogon tribal tradition insisted upon the
existence of a third star in the system of Sirius which modern astronomers could not confirm. Some critics said
this proved the hypothesis of the book to be false. ... In1976 and in the years immediately following I predicted
on numerous occasions that the existence of a small red dwarf star would be verified in the Sirius system, to be
called Sirius C according to the standard naming schemes of astronomy (there already being an A and a B). This
has now happened. In 1995 the French astronomers Daniel Benest and J. L. Duvent published the results of
years of study in the journal Astronomy and Astrophysics stating that a small red dwarf star, Sirius C, seems to
exist in the system of the star Sirius.2 They have detected a perturbation which cannot be explained by any other
means. ...".
The Dogon also know that Saturn has rings; that beyond Saturn is the interstellar space of the Milky Way, which
is made up of stars more distant than the immediate solar neighborhood; and that Jupiter has 4 major moons and
orbits the Sun much slower than Venus. As the Maya also knew, the synodic period of Venus is about 584 days.
Since 584 = 512 + 72 = 256 + 256 + 64 + 8 = 256 x (2 + 1/4 + 1/32) = 256 x 2 x (1 + 1/8 + 1/64) = 8 x 73 = 64
x (8 + 1 + 1/8), the IFA number 256 and related numbers such as 64, 8, etc., could be useful for astronomical
and divinatory calculations.
Still another indicator that Africa might be the source of most human traditional belief systems is the occurrence
among the Lemba People, not only of customs related to Judaism, but also the genetic marker known as the
Kohen Gene, which has been traced back by genetic dating techniques to a divergence from Middle Eastern
Jewish populations around 3,000 years ago, which is around the time of the exodus from Egypt, the lifetime of
Aharon HaCohen. FreeRepublic.com has a web page discussing the genetic tests of the Lemba People.

One way to follow the history of IFA is to look at the sequence of the 16 Tetragrams. The traditional Yoruba sequence
shown above corresponds to the following 16 Odu:

 0 Ogbe     - light - birth of Orunmila (wisdom)

http://www.fmch.ucla.edu/Exhibits/vodou.htm
http://www.fmch.ucla.edu/Exhibits/vodouflg.htm
http://beast.as.arizona.edu/textbook/text/CH21.html
http://beast.as.arizona.edu/textbook/text/CH21.html
http://www.lunaranomalies.com/temple.htm
http://www.lunaranomalies.com/temple.htm
http://www.haruth.com/JewishLemba.html
http://www.moshiach.com/special/content/dna.html
http://www.moshiach.com/special/content/dna.html
http://www.freerepublic.com/forum/a3736212863a6.htm
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15 Oyeku    - dark - Oludumare's Earthly creations 
 9 Iwori    - ask diviner for advice
 6 Edi      - watch out for obstacles
12 Irosun   - crouch and wait and plan
 3 Owonrin  - weather storms
14 Obara    - cooperate (each hand washes the other)
 7 Okanran  - follow plans
 8 Ogunda   - Ogun - use technology wisely
 1 Osa      - overcome fear
13 Ika      - you reap what you sow
11 Oturopon - raise children well
 2 Otura    - govern wisely
 4 Irete    - if you refuse to sacrifice something, 
              you may lose it anyway
10 Ose      - truth protects good and destroys evil
 5 Ofun     - Oludumare creates Earth, the 16 Odu, 
              the Orishas, and humans   

The number before each Odu is the binary number corresponding to the pattern of that Odu. The descriptions of each
Odu are not at all complete, they are just some characteristic ideas that it is sometimes useful to associate with each
Odu. Each Odu has other very important aspects that are not described here, as you can see, for example, by clicking
on the links at Ogbe, Edi, and Irosun, which links describe some other aspects of those Odu.

 

Urim v'Tumim, and the 72 letters of the Chosen breastplate, may be related to IFA in a way
that is structurally similar to the D4-D5-E6-E7-E8 VoDou Physics model:

 

The Chinese character meaning LAW

has Pinyin pronunciation FA.

The pronunciation FA was probably introduced into Mandarin after 1000 AD, during a Sung dynasty. Prior to that
time, the pronunciation of the character began with P- instead of F-. For example, the Tang dynasty Mandarin
pronunciation was PIUAP, which is similar to its pronunciation in Southern Chinese languages such as Cantonese. It is
possible that the similarity of the Chinese pronunciation FA and the African FA is a result of African influence on
China through contact by Chinese ocean voyages around 1000 AD. It is also possible that the Chinese pronunciation
FA has nothing to do with Africa, and is due to some other influence (contact with Mongols or other groups, or
something completely different) that occurred around 1000 AD.

How do we know today about the various pronunciations in past centuries of the same written character? Since about
601 AD, Chinese linguistic texts used rhyming tables, adapted from Indian linguistic rhyming tables. Prior to that, the
rhyming structure of the Book of Poetry (6th Century BC - roughly the time of Confucius) gives some information.

In Asia, after the end of the Global Early Civilization,

the I Ching part of IFA came to China about 5,300 years ago.
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The I Ching is less comprehensive than IFA, as it is based on 64 pairs of 8 Trigrams instead of the full 256 pairs of 16
Tetragrams.

Since the I Ching only uses 8 trigrams, the I Ching is based on only half of the 16 Odu Tetragrams.

Baba Eyiogbe says "... It is indeed part of the Ifa tradition that Ifa was brought to China, but in a more limited form.
This is sometimes attributed to a warrior path of Obatalá, Obatalá Ayaguna. This path of Obatalá is the Ifa diviner for
the other paths of Obatalá as well (when Orunmila does not do it directly). ...".

Which half of the 17 Odu Tetragrams did the I Ching use?

My best guess is that, since Ofun is a very important Odu and since Ose is paired with Ofun, the I Ching did not use
the first 8 of the traditional Yoruba 16 Tetragrams, but that the first 6 and the last two (Ose and Ofun) were used.

 0 Heaven     Ogbe     - light - birth of Orunmila (wisdom)
 7 Earth      Oyeku    - dark  - Oludumare's Earthly creations 
   
 1 Lake       Iwori    - ask diviner for advice
 6 Mountain   Edi      - watch out for obstacles
   
 4 Wind       Irosun   - crouch and plan action
 3 Thunder    Owonrin  - weather storms
   
 2 Fire       Ose      - truth protects good and destroys evil
 5 Water      Ofun     - Oludumare creates Earth, the 16 Odu, 
                         the Orishas, and humans  

The number before each Odu is the binary number corresponding to the I Ching Trigram, which is the same as the
binary number of the corresponding Odu (mod 8). The number is followed by the I Ching name of each Trigram.

The 4 pairs Odu/Trigrams is analogous to the Later Heaven Lo Shu I Ching arrangement, thus indicating that the
traditional Yoruba order of the Tetragrams of FA shown above is similar to the Later Heaven Lo Shu I Ching
arrangement, while the binary number order of the Tetragrams of FA shown above corresponds to the Earlier Heaven
Ho Tu I Ching arrangement by Fu Xi .

As in the I Ching, many other arrangements of the IFA Tetragrams exist, as do many arrangements of the 16x16 = 256
pairs of IFA Tetragrams.

The following diagram, in which the letters H E L M Wi T F Wa correspond to the I Ching Trigrams, shows how the I
Ching fits inside IFA, using the I Ching ordering of the 16 Tetragrams of IFA.

         ________________________________________________________________ 
         | H | E | L | M | Wi| T | F | Wa|   |   |   |   |   |   |   |   |
         | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10| 11| 12| 13| 14| 15| 16|
_________|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 1      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ogbe    |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 2      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Oyeku   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 3      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Iwori   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 4      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Edi     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 5      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Irosun  |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 6      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Owonrin |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 7      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ose     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 8      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ofun    |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 9      | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Obara   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 10     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Okanran |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 11     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ogunda  |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 12     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Osa     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 13     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Ika     |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 14     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Oturopon|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 15     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |
|Otura   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

| 16     | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * | * |

http://www.seanet.com/%7Eefunmoyiwa/
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|Irete   |___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|___|

 

It seems to me as though Vedic divination and Tai Hsuan Ching are based on the Triality aspect of the
256-dimensional Cl(8) Clifford algebra of IFA, while I Ching is based on the 64-dimensional Cl(6)

Clifford subalgebra of the Cl(8) of IFA.

 

After the Muslim invasion of Spain around 711 AD, African Muslims brought IFA to Spain.

Around 1119-1157 AD, Hugh of Santalla (northwest Spain) wrote Geomantia Nova,

in which he refers to both the symbols of the 16 Tetragrams of IFA and the 28 Lunar Mansions of Chinese Astronomy.
In Europe IFA became confused with Western Astrology so that much of the meaning of IFA was lost or distorted in
European Geomancy of 16 Tetragrams. When the I Ching was introduced into Europe, it was treated as a separate
system based on 8 Trigrams, rather than a subsystem of the the 16 Tetragrams. Since the Europeans had access to a lot
of written Chinese material about the I Ching, and since IFA has been primarily an oral/intuitive tradition, and since
the Europeans relied heavily on written transmission of knowledge, in Europe the 8 Trigrams of I Ching (a part of
IFA) retained more of its original meaning than the 16 Tetragrams.

Tarot might be related to IFA in ways similar to the relationship of IFA to Urim v'Tumim.

Carl Jung, who around 1921 AD developed a theory of Personality Types, was greatly influenced by the I Ching, and
thus indirectly by IFA. He described 8 = 2^3 types, based on 3 binary choices, similar to the 8 Trigrams of the I Ching:

Introvert - Extrovert
Intuitive - Sensing
Feeling - Thinking

Interactions among people with each of the 8 Personality Types would then, like the I Ching, fall into 8x8 = 64
different types of interaction.

From the 1920s to World War II, Katherine Briggs and her daughter Isabel Briggs Myers expanded Jung's Personality
Types from 8 to 16 = 2^4 by adding another binary choice:

Perceiving - Judging

The additional binary choice of Briggs and Myers makes a theory of 16 Personality Types and 16x16 = 256 Interaction
Types that is closer to the 16 Tetragrams and 256 Odu of IFA.

When World War II broke out, they developed the Myers-Briggs Type Index (MBTI) (a registered trademark) with the
hope that it would increase people's understanding of each other and hopefully prevent future wars. The MBTI began
to be used in the USA to help assign wartime job applicants to the jobs most suited to them. To help people understand
the underlying structure of the MBTI, Chris Lofting has a web page on the relationships between the MBTI and the I
Ching.

The MBTI is now widely in the Corporate World, thus bringing at least a part of IFA to the Multinational Corporations
and Organizations that now control the Human Economic and Political Structures of Earth. Perhaps if more of the

ideas of IFA could become more influential, the Future of Humans on Earth might improve.

 

http://www.jungindex.net/
http://www.smc.qld.edu.au/mbti.htm
http://www.ozemail.com.au/%7Eddiamond/mbti.html
http://www.ozemail.com.au/%7Eddiamond/mbti.html
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According to The Vodou Quantum Leap, by Reginald Crosley (Llewellyn Publications 2000), in Haitian Vodou, the
gods begin with androgynous Nana Buluku, who produces Mawu and Lissa (male and female twins/spouses) and
Ogou, the god of civilization who reveals metallurgy to humans. The symbol of Ogou is a sword, like the symbol of
Luu Dongbin. The messenger god, Legba, is seen in Haiti as walking on crutches with a broken leg, like Tieguai Li.
The diagram on the book cover is a superposition of 8 copies of a Veve diagram, in 8 colors of the rainbow. The many
images of the Veve correspond to the Many Worlds of Sum Over Histories Quantum Physics. In Vodou, Veve
diagrams are like signatures of spirits, somewhat analogous to Taoist Talismans.

Reginald Crosley describes Haitian Vodou in terms of Quantum Physics using physics models that are currently
conventional and fashionable, saying, for example,

"... According to some new theories developed by subatomic physicists, we may be sharing our reality
with another world made up of invisible intangible shadow matter or dark matter operating in at
least ten dimensions. ...

.. The entities of the ... shadow world ... crave for the ... actions ... of ordinary reality. Thus, they enter into
some ... connection ... with earthlings ...

... vodouns are spiritual entities, or shadow-matter entities that have had a long commerce or
interaction with human beings. Some would be the shadow-matter component of... human beings. ...
[which have] basic constituents

the ... visible body or corp-cadavre...
the semedo ... Gros Bon Ange ... a duplicate of the person in shadow matter. ...
the selido ... Ti Bon Ange ... a psychic parcel coming from Mawu, the Creator. ... At death, it returns
to Mawu ... It does not receive any reward or punishment. It is in itself a network of information ...
... sekpoli ... most likely a shadow entity, a vodoun, that enters into composite state with an
individual through Fa initiation. ...

... The Fa initiation allows the individual to see the future. ...".

I very much like Reginald Crosley's description of Vodou, but I think that, if he were familiar with my physics model,
he would find it to be more uselful in describing Vodou than the currently conventional and fashionable physics
models.

My D4-D5-E6-E7 Physics Model is based on the Cl(8) Clifford Algebra that is related to the 16x16 = 256 Odu of IFA.

The Clifford Algebra structure is a common connection among such things as Physics, IFA., Consciousness, and
Abstract Life.

Since IFA.is a basis for my physics model, I sometimes call it VoDou Physics.
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References:

This page is based in part on facts from the following books: Santeria, The Religion, by Migene Gonzalez-Wippler
(Llewellyn Publications 1989); Terrestrial Astrology, Divination by Geomancy, by Stephen Skinner (Routledge and
Kegan Paul 1980); The Sacred IFA Oracle, by Afolabi A. Epega and Philip John Neimark (HarperCollins 1995); The
Sirius Mystery, by Robert K. G. Temple (Destiny Books 1987); Burnham's Celestial Handbook (3 vols.) (Dover 1978);
Africa Counts, by Claudia Zaslavsky (Lawrence Hill Books 1973); The World is Sound - Nada Brahma, by Joachim-
Ernst Berendt (Destiny 1983); Issues in the Development of the MBTI, by Gordon Lawrence (Center for Applications
of Psychological Type, Gainesville, Florida 1998); The Vodou Quantum Leap, by Reginald Crosley (Llewellyn
Publications 2000); Encyclopaedia Britannica.

Very good web pages about Ifa are OrishaNet in Seattle and IFA Link.

Marilyn Nance has an excellent web page - DON'T GIVE UP!

Other web sites can be found from Sweden to Georgia.

 

My favorite movie related to Ifa is Eve's Bayou.

Eve's Bayou credits include

 

 

Tony Smith's Home Page

......

http://www.ifafoundation.org/psych.html
http://www.seanet.com/%7Eefunmoyiwa/
http://www.cultural-expressions.com/ifa/ifadef.htm
http://fargo.itp.tsoa.nyu.edu/%7Enance/ifa
http://www.cd.chalmers.se/%7Ehenrick/Orisa.html
http://www.cultural-expressions.com/
http://www.nytimes.com/library/film/110797bayou-film-review.html
http://www.wwlp.com/news/segments/sybersy/evebayou.html
http://www.nytimes.com/library/film/110797bayou-film-review.html
http://www.videovamp.com/videos/e/evesbayou.shtml
http://www.dkslaw.com/first.html
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Updates for August 2005

ShenTao Physics pdf web book
Short-Range Gravity.
Adler Emergent Quantum Theory
Super Cosmos 2005 by Jack Sarfatti
Human Genome Mutations
Human Population Growth
Urumqi
Greater New Fellowship Missionary Baptist Church
I am still blacklisted, and my 340 page ( 4 MB ) web book was BANNED by CORNELL

Short-Range Gravity

 According to Lubos Motl's blog on 22 August 2005:

"... The Stanford experimental group around Alan Kapitulnik has found no deviations from the Newtonian
gravitational law. They have improved their limits on a new force at 20 microns - a force that they
parameterize as a Yukawa force - and published a paper about it, namely hep-ph/0508204. According to
the newest rumors, the Washington group will also confirm a negative result. ...".

This is in sharp contrast to Lubos Motl's 6 June 2005 blog entry.

Adler Emergent Quantum Theory

Angelo Bassi says, in, quant-ph/0504214, a Book Review of Quantum Theory as an Emergent Phenomenon
Cambridge University Press (2004) by Stephen L. Adler:

"... why do we not see ... macroscopic superpositions? ... The standard answer ... is ... when a micro-
system interacts with a macro-object and creates a superposition of different macroscopic states, the
unitary evolution given by the Schrodinger equation is immediately followed by a reduction process which
randomly drives the superposition into one of its terms, with a probability distribution given by the Born
rule. This ... so called postulate of wavepacket reduction ... does not tell us in a clear, precise and
unambiguous way under which circumstances a system evolves according only to the Schrodinger
equation and in which other cases also wavepacket reduction occurs. ... Adler's book ... proposes ...[that]...
quantum mechanics is not a fundamental theory of nature but an emergent phenomenon arising from
the statistical mechanics of matrix models with a global unitary invariance. ... Adler's book ...[uses]...
trace dynamics ...[which]... is formulated in terms of a trace Lagrangian and trace Hamiltonian
generalizing the classical Lagrangian and Hamiltonian formalism to a phase space of noncommuting
variables; contrary to quantum mechanics, no a priori commutation relations between the matrices are
assumed. ... The statistical mechanics of the trace dynamics is set up: the analog of the classical Liouville
theorem is proven, the canonical ensemble is analyzed, showing how average quantities can be computed.
The author next shows how under plausible assumptions an effective theory stems from the statistical
mechanics of the canonical ensemble, which is equivalent to quantum mechanics: the key idea is that
global unitary invariance implies the existence of a conserved Noether charge, the equipartition of
which gives rise to the canonical algebra of quantum mechanics. More specifically, the effective
variables-matrices qreff(t) and effective conjugate momenta-matrices preff(t) of the emerging theory are
shown to evolve under a unitary dynamics and to satisfy the quantum commutation relations, with the
constant appearing in the commutation relations identified with hbar. ... quantization naturally emerges

http://motls.blogspot.com/2005/08/stanford-supports-newton.html
http://xxx.lanl.gov/abs/quant-ph/0504214
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from the statistical mechanics of the underlying dynamics: the quantum-like dynamical variables qreff(t)
and preff(t) are the result of thermodynamic averages over functions of the true variables qr(t) and pr(t). ...

... In the final part of the book the author considers the effects of statistical fluctuations around the
averages ... While thermodynamic averages give rise to the quantum framework, i.e. basically to the usual
Schrodinger equation, fluctuations around the averages show up as a stochastic modification of the
Schrodinger dynamics precisely of the type considered within the context of spontaneous collapse
models.

According to these models there is a unique dynamical equation both for microscopic and macroscopic
systems: in the microscopic case, the dynamics practically reduces to standard quantum mechanics, while
in the macroscopic case it reproduces classical mechanics and in particular predicts that in measurement-
like situations wavefunctions of macroscopic measuring systems do not remain in a superposition of
different states corresponding to the different outcomes, but spontaneously reduce to just one state, with a
probability which is almost identical to the Born probability rule, as predicted by the postulate of
wavepacket reduction. ... the reduction process ... is embodied in the modified Schrdinger equation. ...

... physical systems ... are represented by matrices with no a priori commutativity properties, whose
dynamics, which in general is neither unitary nor local, should describe all physical phenomena. The
quantum mechanical behavior of microscopic systems is recovered as a result of the thermodynamical
analysis of the fundamental dynamics; the emerging quantum dynamics is governed by a modified
stochastic Schrodinger equation which reproduces the standard Schrodinger evolution at the microscopic
level, but at the same time implies that macroscopic objects are described by wavefunctions which are
localized in space and obey the classical laws of motion ...".

 

In his book Quantum Theory as an Emergent Phenomenon Cambridge University Press (2004) , Stephen L. Adler says:

 "... quantum theory is an emergent phenomenon arising from the statistical dynamics of an underlying
matrix model. ... Our approach may ... have connections to ... string theory ... matrix models ...

[ In the sci.physics.strings thread Re: Speculation: E6 and 26-dim string theory, kneemo
(kneemo@physicsforums.com) said on 2004-05-15 05:00:07 PST, with respect to my work on E6, Strings, Branes, and
the Standard Model: "... A Matrix theory such as Tony Smith's would then be a nice formulation of (bosonic) M-
theory (as Susskind refers to the 27-dimensional theory) ...". ]

... if quantum theory is an emergent phenomenon, then the sought for unification of gravitation with the
quantum field theoretic standard model may not involve "quantizing" gravitation. Rather ... one should
seek a common origin for both gravitation and quantum field theory at the deeper level of physical
phenomena from which quantum field theory emerges. ...

[ Such a common origin could be Spin(8) leading to U(2,2) MacDowell-Mansouri Gravity and the SU(3)xSU(2)xU(1)
Standard Model, as in the D4-D5-E6-E7-E8 VoDou Physics model. ]

... our framework leads to not one but two copies of quantum field theory, corresponding to the
eigenvalues +/-i of ieff; we have not attempted to assign a physical role to the second copy, nor to the
additional "off-diagonal" degrees of freedom corresponding to the parts of the underlying matrices that
anticommute with ieff. ...

.... in real Hilbert space ... the second copy of quantum field theory is absent. The reason is that in real
Hilbert space ieff cannot be diagonalized, and so itself plays the role of the imaginary unit of the emergent
complex quantum theory. ...

... the off-diagonal degrees of freedom ... couple to the spacetime metric in a manner similar to the first
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copy. Hence they act as source terms in the Einstein field equations, and thus may be relevant for the
questions of "dark matter" or "dark energy" ...".

[ Off-diagonal degrees of freedom with long-range order are the ODLRO used by Jack Sarfatti in his work described
in his book Super Cosmos 2005 to get curved spacetime as a low (below Planck) temperature coherent condensate. ]

Super Cosmos 2005 by Jack Sarfatti

 In his book Super Cosmos 2005, Jack Sarfatti says:

"... the phase transition from normal metal to superconductor ... is precisely the kind of "BCS" breakdown
of perturbation theory that characterizes ... I claim, ...[the transition]... from false globally flat vacuum
without ODLRO to locally curved vacuum FROM macro-quantum coherent ODLRO when the
"temperature" falls below the Planck temperature ...

... I say that the "Higgs Ocean" field and the Einstein-Cartan tetrad field are not independent from each
other as everyone else today assumes without question. The tetrad field emerges bottom up from the "stiff"
world hologram long-range macro-quantum coherent "Goldstone Phase" of the Higgs Ocean field. When
the robust phase of the Higgs Ocean field goes incoherent, then the non-trival warp field part of the tetrad
vanishes and we are back to the pre-inflationary unstable false vacuum of massless spin 1/2 & spin 1
quantum field theory of globally flat 1905 Special Relativity without any gravity and rest inertia. The
symmetry group of this unstable vacuum is the 15-parameter conformal group of Roger Penrose's
theory of massless twistors described in his book "The Road to Reality". ... The nice feature of extra space
dimensions ... is that it can give us the Abdus-Salam strong short-range gravity that we need to model the
lepto-quarks as Wheeler "mass without mass" and "charge without charge" micro-geon Kerr-Newman-
Burinski solutions of pure vacuum with exotic cores of dark energy and dark matter on the scale of 1 fermi
or less. We may not need supersymmetry ...

... Gravity totally disappears at the Planck phase transition! All inertia disappears. We are back to the pre-
inflationary unstable chaotic globally flat Minkowski vacuum. All rest masses disappear! That's why
quantizing guv is unrenormalizable. ... All attempts to re-quantize emergent ODLRO fields fail, e.g.
quantum gravity is unrenormalizable! ... Therefore, all attempts at "quantum gravity" must fail! ...

... my theory of the virtual electron-positron bound state ODLRO vacuum condensate ... brought ...
Andrei Sakharov's1967 conjecture for the emergence of gravity from zero point vacuum fluctuations ... to
completion. ...

... My 1969 He4 ground state ODLRO supersolid prediction actually observed at the University of
Pennsylvania only in ~ 2003 is the model of the Diff(4) covariant "world crystal" "aether" of Hagen
Kleinert's disclination-dislocation model of curvature and torsion. ...

... On Feb 5, 2004, at 6:05 PM, Tony Smith wrote ...[ about]... Dennis Schmidt's 1981 sci-fi book "Satori":

"... Here are the excerpts ...

[Bishop:] "The establishment of the Power saved the Earth from destruction by the forces of
regression." ...

[Dunn:] "Bullshit. The Power IS the force of regression." ...

[Bishop:] "The Power is all the knowledge mankind has gathered in its lifetime, used wisely
and carefully for betterment."
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[Dunn:] "The Power controls knowledge, keeps it under lock and key. It's stopped the
gathering of any new knowledge and totally destroyed the scientific effort ... It lives off the
wisdom of the past, has a stranglehold on the present, and by killing science, it kills the
future." ...

This reminds me [Jack] of people we know who run the Cornell e-print archive ...

[Bishop:] "We have enough knowledge ... the Power protects us from ourselves. It gives the
people that part of the knowledge they need to make their lives better."

[Dunn:] "What if further research would uncover a new theory, one that might make vast areas
of current theory obsolete?"

[Bishop:] "Impossible ... Unthinkable. Such a thing cannot happen."

[Dunn:] "Do you realize ... that if Sarfatti and Aspect had blindly accepted Einstein's dictum
that the speed of light was the limiting velocity in the universe, they never would have
conceived or proven superluminal connectedness, and we wouldn't even be here? Tachyons
never turned up, spinning black holes gave random destinations with no way back, and
sublight velocities simply took too long. Only the Sarfatti-Aspect effect gave us the key to the
stars … the Power owns and controls science now. But it's a dead, useless thing you own. ...
Only freedom can revive it."

[Bishop:] .".. what was ... this vaunted science you cherish so much, based on? Human
reason! ... As if the conscious, rational mind was the major driving force in human history! ...
... Even within science itself there was a protest against the iron rule of reason. Quantum
theory punched the standard view of reality full of holes. Men of foresight and wisdom like
Heisenberg, Bohm, and Finkelstein tried to make their comrades see the error of their ways.
But it was too late ... Ruin came down on all alike ... If the Power had not come along when it
did ... the destruction would have been complete. ... The Power ... is the simple faith the
people have in us that provides the strength we need to control science and transform it ... into
the gentle and beneficent Knowledge. It is the faith mankind gives us that allows us to give
them peace and security and happiness in return."

Wow! I [Jack] had never read that far. Obviously the "Power" was Werner Erhard a kind of American
Demagogue Cult Leader now largely forgotten. ...

... Tony Smith then wrote on Feb 6, 2004:

"A review of Satori, Kensho Novel #3 of 4, by Dennis Schmidt (Berkeley 1981). Unless
otherwise noted, quotes are from the book.

On a web page36 the Wanderling says:"

"Satori is the spiritual goal of Zen Buddhism. (in Chinese: wu.) Satori roughly
translates into individual Enligthtenment, or a flash of sudden awareness. ... A
brief experience of Enlightenment is sometimes called Kensho. ... In describing
the Enlightenment of the Buddha and the patriarchs, however, it is customary to
use the word Satori rather than Kensho, the term Satori implying a deeper
experience. The feeling of Satori is that of infinite space."

"Ben Holmes has written a review of the book Satori. I quote the back cover."

"Satori - The Earthmen are coming... For a thousand years the men and women of
Kensho have been evolving a way of living, a civilization that combines
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technology and spirit in a fashion that the visionaries of old Earth could hardly
imagine as the two essential parts of a healthy whole, rather than as deadly
enemies out to destroy each other. In another century Kensho would have become
invulnerable to the violence of Earth, but the starship bristling with fearful
weapons ... is orbiting the planet now. Is there no alternative but to submit to the
conquerors? Must the New Humanity return to the sad old ways of Earth? There
is one possible way out - but if it fails, the people of Kensho will pay the price of
annihilation." "Earth is controlled by an est-like Cult of the Power. The Bishop of
the Power is interrogating a human named Dunn on a starship from Earth that is
threatening the humans of the planet Kensho as shown in the excerpts from the
book above. The humans of Kensho must compete against this Earth-based
spaceship that has not only weapons that can incinerate a planet, but also
machines used by the Power for mind-control that can gather all the data in a
mind and then record, correlate, and analyze all that data and then imprint on that
mind new data consistent with the Power. However, the humans of Kensho have
developed mental structures, "groups of neurons attached to each other in what
seemed to be a closed feedback loop", that allow them to live in symbiosis with
Mind Brothers, each of which is a 3-space/4-space-time projection of a 'single
creature... from another, higher dimension."

The same idea of a hyperspace intelligence is in Jacques Vallee's "Fastwalker" and in Carlo
Suares' "Eight Propositions."This is where my [Jack's] physics model of consciousness using
telepathic "signal nonlocality" comes in. Signal nonlocality violates micro-quantum theory
which is only a limiting case of a more general post-quantum theory. Martin Gardner
explained an early version of my theory in 1975 in "Magic and Paraphysics" that Dennis
Schmidt may have read?

"Kensho symbiotic humans see the Earth Power mind-machines as 'Primitive ...
the mere gathering of large quantities of data hoping some pattern will
automatically emerge ... a crude version of empiricism ... At first blush it seems to
make sense. But ... collections of data are just that, collections of data. Until
they're put into some kind of meaningful order, they're useless. So naive
empiricism was replaced by the techniques of developing a hypothesis first, and
then looking for the specific facts that prove or disprove the conjecture' … With
their mental symbiosis, Kensho humans could survive where the Earth Power
men and mind-machines could never reach: 'The abyss, the void ... where
solidity disappeared, time halted, and ... the self splintered into ... fragments.
The world, the universe, simply evaporated like a wisp of morning fog.'" ...".

 

 In e-mail conversation during April 2005, I [Tony Smith] wrote to Jack:

"... Jack, it seems to me that your "... Theory of Everything for Everyone ..." is closely related to a hybrid
of NJL (Nambu-Jona-Lasinio) and MCDM (MacDowell-Mansouri gravity) as follows:

NJL is Nambu-Jona-Lasinio with T-quark condensate playing the role of your "... negative energy virtual
electron Dirac Sea [that] is unstable and forms the Higgs Ocean with the Vacuum ODRLO PSI ... B = (
Lp / 2 pi ) "dArgPSI" ...".

The Lp emerges from NJL as the compositeness scale of the T-quark-antiquark pair HIggs condensate and
MCDM is MacDowell-Mansouri gravity in which he 4 anti-deSitter translations form the metric of
Einstein gravity, just as you say "... B is also the ... local gauge potential from local gauging of T4 to
Diff(4) ... Einstein's emergent curved space time is from the EEP g(curved) = (I+B) (Minkowski ((I+B)
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...[where]... The Einstein-Cartan Tetrad 1-form is e = I+B ...[and]... I = Identity ..." with I corresponding
to the Minkowski Rotations and Boosts.

YOUR COMBINATION OF NJL AND MCDM WITH B AS BOTH PSI AND T4 IS AN ORIGINAL
DEEP INSIGHT THAT (AFAIK) NOBODY ELSE HAS EVER SEEN.

AFAIK everybody working on NJL has ignored the possibility of getting gravity from it and everybody
working on MCDM has ignored the possibility of a fermion condensate as the origin of B, so that your
combination of NJL and MCDM is an original useful deep insight.

Tony

PS - Note that my use of NJL is somewhat oversimplified. Pure NJL is non-renormalizable, but by adding
gauge interactions and a 4-Fermi interaction (gauged 4F NJL) you get renormalizability. Further, you can
eliminate the need for the 4-Fermi interaction by going to an 8-dim Kaluza-Klein NJL, and such an
8DKKNJL is really quite realistic (see for example hep-ph/0311165 by Hashimoto, Tanabashi, and
Yamawaki). As you might expect, I like 8DKKNJL because it shows how your model and my model are
mutually consistent and fit together nicely.

PPS - Your "... toy model with G / H = S1 ..." might in a more nearly realistic version be G / H =
Spin(2,3) / Spin(1,3) = anti-deSitter / Lorentz. An even more realistic version might be to use G =
Spin(2,4) = SU(2,2) = Conformal Group, which would lead to Segal's conformal stuff ...

PPPS - Since I think that your construction of gravity from the B of I+B is equivalent to MCDM, and
since MCDM is well known to produce spin-2 gravitons, I think that your model DOES IN FACT
EFFECTIVELY HAVE SPIN-2 GRAVITONS. However, you are correct when you say "... Quantized
Gloldstone vibrations in argPSI are not spin 2 gravitons ..." because the NJL Goldstone bosons are the
Higgs bosons (NOT gravitons). ...".

In a subsequent April 2005 e-mail, I [Tony Smith] wrote to Jack:

"... Jack, here are some more details about MCDM: According to Freund in chapter 21 of his book
Supersymmetry (Cambridge 1986) where chapter 21 is a NON-SUPERSYMMETRY chapter leading up
to a supergravity description in the following chapter 22:

"... Einstein gravity as a gauge theory ... Whether the gauge group be the Poincare or the
[anti-] de-Sitter group, we expect a set of gauge fields w^ab_u for the Lorentz group and a
further set e^a_u for the translations, ... Everybody knows though, that Einstein's theory
contains but one spin two field, originally chosen by Einstein as g_uv = e^a_u e^b_v n_ab
(n_ab = Minkowski metric). What happened to the w^ab_u ? The field equations obtained
from the Hilbert-Einstein action by varying the w^ab_u are algebraic in the w^ab_u ...
permitting us to express the w^ab_u in terms of the e^a_u ...". The w do not propagate ... We
start from the four-dimensional de-Sitter algebra ...so(3,2). Technically this is the anti-de-
Sitter algebra ... We envision space-time as a four-dimensional manifold M. At each point of
M we have a copy of SO(3,2) (a fibre ...) ... and we introduce the gauge potentials (the
connection) h^A_mu(x) A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M. From
these potentials h^A_mu we calculate the field-strengths (curvature components) [let @
denote partial derivative] R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu
h^C_nu ...[where]... the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over the four-manifold M ... S(Q) =
INTEGRAL_M R^A /\ R^B Q_AB where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations ... the invariance of S(Q) under
space inversions ... Were it not for the assumed space-inversion invariance ... we could have
had a parity violating gravity. ... ...[ AFTER A LOT OF ALGEBRA THAT I WON'T TYPE
HERE ]... we shall see ...[that]... the action becomes invariant under all local [anti]de-Sitter



update August 2005

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Aug2005Update.html[4/16/18, 1:14:12 AM]

transformations ...[and]... we recognize ... the familiar Hilbert-Einstein action with
cosmological term in vierbein notation ... Variation of the vierbein leads to the Einstein
equations ...".

Tony ...".

In an e-mail reply in April 2005, Jack said:

"... > What happened to the w^ab_u ?

Easy, that's Shipov's torsion. ...".

Human Genome Mutations

In Lubos Motl's 20 August 2005 blog interview, Franziska Michor said:

"... In humans, the mutation rate per base is about 10^(-10) per cell division, and the human genome
consists of 3 billion bases, so it's less than one mutation per cell division. ...".

and I commented:

"... I am interested to know if there is a deep reason (perhaps evolutionary) why the human mutation rate
of 10^(-10) mutations per base per division is so close to the inverse of the number of bases in the human
genome, 3 x 10^9. ...".

My current thinking is that the mutation rate 10^(-10) may be fixed by the laws of physics/chemistry, so that:

if the number of bases in the human genome equalled or exceeded 1 / 10^(-10) = 10^10 , then the human
genome might be unstable with respect to mutation; and
the fewer bases that are in the human genome, the less complex could be the human organism.

Therefore, it may be that 3 x 10^9 bases is the maximal number of bases for the genome of a maximally complex
human organism that is reasonably stable against mutation.

 

Human Population Growth

According to an article by Joel E. Cohen in the September 2005 issue of Scientific American:

"... The year 2005 is the midpoint of a decade that spans three unique, important transitions in the history
of humankind.

Before 2000, young people always outnumbered old people. From 2000 forward, old people will
outnumber old people.
Until approximately 2007, rural people will have always outnumbered urban people. From
approximately 2007 forward, urban people will outnumber rural people.
From 2003 on, the median woman worldwide had, and will continue to have, too few or just enough
children during her lifetime to replace herself and the father in the following generation.

The century with 2000 as its midpoint marks three additional, unique, important transitions in human

http://motls.blogspot.com/2005/08/beauty-of-math-vs-cancer.html
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history.

First, no person who died before 1930 had lived through a doubling of the human population. Nor is
any person born in 2050 or later likely to live through a doubling of the human population. In
contrast, everyone 45 years or older today has seen more than a doubling of human numbers from
three billion in 1960 to 6.5 billion in 2005. The peak population growth rate ever reached, about 2.1
percent a year, occurred between 1965 and 1970. Human population never grew with such speed
before the 20th century and is never again likely to grow with such speed. Our descendants will look
back on the late 1960s as the most significant demographic event in the history of the human
population ...
Second, the dramatic fall since 1970 of the global population growth rate to 1.1 or 1.2 percent a year
today resulted primarily from choices by billions of couples around the world to limit the number of
children born. ... Never before the 20th century has a fall in the global population growth rate been
voluntary [ as opposed to plagues, wars, etc ] ...
Finally, the last half a century saw, and the next half a century will see, an enormous shift in the
demographic balance between the more developed regions of the world and the less developed ones.
Whereas in 1950 the less developed regions had roughly twice the population of the more developed
ones, by 2050 the ratio will exceed six to one.

... By 2050 the world's popuylation is projected to reach 9.1 billion, plus or minus two billion people,
depending on future birth and death rates. ... humans are already growing enough cereal grains to feed 10
billion people a vegetarian diet. ... ".

 

Urumqi
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In an 8 August 2005 truthout web article, Dynamic Urumqi Confounds the West in Many Ways, William O.
Beeman said:

"... The city looks like lower Manhattan, with skyscrapers rising almost in front of one's eyes. But, surprise! This is
Urumqi ... capital of China's western Xinjiang ... autonomous region. The city, a century ago a major stop on the Silk
Road, is flourishing again with economic activity doubling every year. The city is becoming the mercantile trade
capital of all of Central Asia, and there is not an American in sight. ... America's lack of knowledge about this
region may prove disadvantageous in the immediate future. From January to June 2005, Urumqi measured imports and
exports at 5.44 million tons, an increase of 25% over the same period last year. This represented $3.368 billion of trade
for the six-month period. Trade for June 2005 alone was double that of June 2004. The city is clean and bustling 24
hours a day. It is clearly a shopper's paradise, with huge bazaars everywhere. One "bazaar" is nothing but a four-storey
building full of small offices representing every possible Chinese manufacturer or distributor of consumer goods -
from cashmere shawls to computer chips. Of US companies, only Nike is present. All the signs in the complex are in
Chinese, Russian and Uighur, a member of the Turkic family and the official language of Xinjiang. Outside, trucks
create perpetual traffic jams as they pull up and are loaded full, speeding off to Novosibirsk, Almaty, Bishkek and
Dushanbe. Dozens of buses full of shoppers from other Central Asian capitals are also loading up with floods of
televisions, DVD players and satellite dishes. ... Some buses head for the Urumqi International Airport, which now
carries more cargo than people. ... Now that the first road ever is open into land-locked Tajikistan, huge amounts of
goods are transported every day for the six months of the year that the route is open before winter snows fall. ... I spent
a day with friends in a beautiful city park where we climbed a big hill to several pagodas on the top, had our pictures
taken with a snake and a monkey, and drank chilled fruit juices while looking over the cityscape with its looming

http://www.truthout.org/docs_2005/printer_080805D.shtml
http://www.truthout.org/docs_2005/printer_080805D.shtml
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buildings rising from the Xinjiang steppe. The Urumqi international bazaar, a huge caravanserai complex with a giant
minaret in the middle, is another pleasure palace awash in tourists - primarily Chinese from Beijing. Every cuisine in
the world is common fare, and meals of Russian pelmeni (dumplings), Indian-inspired samosas (meat filled pastries),
and Uighur hand-pulled noodles are common. ... The ethnic Chinese from the great Eastern capitals have moved into
the city in a big way, appropriating land and dominating the commercial markets. The native Uighurs, who are
Muslim, view them as unwelcome colonists. Opposition to the Chinese through groups such as The Uighur Liberation
Organization, and the Xinjiang Liberation Organization predates al-Qaeda by decades. These groups have staged
periodic attacks on Chinese government facilities in the region with tacit public support. ... The United States has
backed into this controversy by detaining some two dozen Uighurs captured in Afghanistan at Guantanamo Bay. Too
late, Washington realized that although the members of these groups are Muslims, Islamic ideology has little to do
with their opposition to the Chinese government. Although Washington would like to release these prisoners since they
had nothing to do with the September 11 attacks, no country will take them. The Chinese view them as potential
terrorists, and they are unwelcome in any other neighboring Central Asian country. ... The US Central Command
claims that its sphere of influence extends to the Chinese border, but Xinjiang, Urumqi and the Uighurs may prove the
limits of American power - both military and economic. ...".

 

 In a 1 August 2005 Pacific News article, Go East, Young Man -- Follow the New Silk Road, with editor's
note saying "... Young Muslim men from Central Asia are traveling to China seeking economic opportunity -- and
finding it. The United States may find itself watching an important axis of trade and energy development from the
sidelines. ...", William O. Beeman said:

"... As the United States greets the Islamic world with increasing fear and hostility, China is embracing it with an
astonishing enthusiasm, and young Muslim youths are responding in increasing numbers -- in effect creating a modern
Silk Road culture. Young people in the Middle East and Central Asia, long oriented toward Russia, Europe and North
America, are beginning to discover that a brighter future lies to the east, in China. The boom in trade and technology
in China promises to make that nation the great economic engine for the world. This promise is exerting a powerful
pull. China has first-rate universities, tremendous employment possibilities and economic opportunities that look
increasingly attractive compared to those in the West. The price is right, too. Education and training are inexpensive
compared to the United States and Europe. At a top U.S. university, a foreign student might pay $25,000 per year in
tuition. At Beijing University, the same student could pay $2,500 or less. Add to this the fact that security issues in the
West have made it increasingly difficult for young Muslims to obtain visas for work or study. Even if they are able to
get the documents that would allow them to study, travel or do business in New York, Moscow or Paris, they face
increasing discrimination from officials and the public. The city of Urumqi in the Xinjiang autonomous region of
Western China reflects this new migration. This ancient city is now an astonishing boomtown, with a skyline of tall
buildings that makes Urumqi look like Chicago from a distance. With more than $5 billion in trade last year, and trade
figures doubling on an annual basis, the city is a magnet for the chronically unemployed youths of Central Asia.
Siamak is a 24-year-old Kyrgyz man who works in a pharmacy, translating between Russian, Uighur, Kyrgyz, English
and Chinese for the thousands of traders exporting Chinese pharmaceuticals. ... "The Chinese are making everything,"
he explains. "I think this is the best place to be to learn about electronics." ... Now that the first road ever is open into
land-locked Tajkistan, huge amounts of goods are transported every day for the six months of the year that the route is
open. ... In Beijing, Muslims from Central Asia and the Middle East are showing up in increasing numbers. Iran has a
booming trade with China, and there are regular flights between the two nations. Bagher has been in Beijing for more
than 10 years. He is an aficionado of Beijing opera, and is a successful trader in tea. "The Chinese don't care what I do
with my private life," he says. "They may be hard on their own citizens who protest, but I am free to live as I like."
Despite ethnic and economic tension between Han Chinese and Uighurs, Islam as a faith is widely tolerated in China,
where many Muslims are ethnic Chinese. Islamic supermarkets dot the cityscape north of the Forbidden City in
Beijing, and there are as many Arab, Persian and Central Asian customers today as Chinese. Mosques throughout
Beijing create a welcoming atmosphere for these new pioneers from the Middle East. Right now the number of Central
Asians and Middle Easterners staking out a future in China is small, but there is no question that the numbers will
grow as news of the great opportunities in the East spreads. As human ties between the regions strengthen, the natural
resources of the Middle East and Central Asia will increasingly flow to China, rather than the West. The cross-
fertilization of cultures that once made the Silk Road the economic engine that ran the world is about to be reborn, and

http://news.pacificnews.org/news/view_article.html?article_id=44226e36e956d1d709877492a5792aa5
http://news.pacificnews.org/news/view_article.html?article_id=44226e36e956d1d709877492a5792aa5
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the United States and its allies are in danger of standing on the sidelines watching the caravan move on. ...".

Note that Urumqi is near Mongolia, the center of the Empire of Ghenghis Khan.

( Urumqi photo adapted from http://www.ncet.edu.cn/cida/cn_new/photo-5.html and
http://www.ncet.edu.cn/cida/images/photog/Teacher%20Education%20Aug.%202003/TE%20Classroom02.JPG and
http://www.ncet.edu.cn/cida/images/photog/Teacher%20Education%20Aug.%202003/TE%20Classroom03.JPG )

 As of 2005, USA Central Asian policy has been to get influence by having a big military base in Uzbekistan, while
the Chinese Central Asian policy has been to build the mercantile center at Urumqi, which is becoming the de facto
economic center of Central Asia, with the languages of trade being Mandarin, Russian, and Uighur(Turkish). The
trading table is between the Chinese and the Central Asians: the Chinese bring to the table computers, automobiles,
refrigerators, cell phones, etc.; and the Central Asians (including Iran) bring oil, gas, minerals, etc. For example,
the Iranian Oil Bourse (IOB), if it begins operations on schedule in March 2006, would facilitate trading in oil without
using USA-dollars.

What does the USA have to bring to the table? Only the intellectual property rights to such things as Mickey
Mouse. So, the Uzbeks have given the USA six months notice to get out of the Uzbek military base, and the USA is

out of the game, unless it uses military force to coerce the Iranians, other Central Asians, and the Chinese.

Lately I have been attending services across the street from my house, at the

Greater New Fellowship Missionary Baptist Church.

In 2007, Greater New Fellowship Missionary Baptist Church had grown to about 400 members, and had planned to
expand its buildings and parking, and filed for expansion with the Board of Zoning Appeals of the City of Cartersville.
Unfortunately (in my opinion) objections have been filed against the expansion, which objections seem to me to be
motivated primarily by racism. I filed with the City of Cartersville and its Board of Zoning Appeals some comments
about the objections (here is a pdf file of some comments). After extensive discussions between the May 2007 and 18
June 2007 meetings of the Board of Zoning Appeals, including detailed explanations of plans by GNFMBC architect
Jim Croft and GNFMBC Pastor W. J. E. Coombs, careful explanations of community dynamics by Winston Strickland,
constructive ideas from neighbors Thomas Champion and Becky Champion, as well as presence at the 18 June 2007
meeting of NAACP attorney Bedelia C. Hargrove and NAACP representative Dr. R. L. White, Jr., the Board of
Zoning Appeals approved the expansion. We are hoping to move forward with the expanding ministry and hopefully
bringing diverse parts of the neighborhood together into harmonious efforts for neighborhood improvement.

Tony's Home Page

http://www.iranmania.com/News/ArticleView/Default.asp?ArchiveNews=Yes&NewsCode=28176&NewsKind=BusinessEconomy
http://www.greater-new-fellowship.com/
http://www.hargrovelawfirm.com/
http://www.mtephraim.com/
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Updates for September 2005

Katrina
China
Gauge Boson - Fermion-AntiFermion Pair

Ghosts

Katrina

According to a wikipedia article: "... Hurricane Katrina is ... the costliest natural disaster in U.S. history (estimates run
higher than $100 billion). Over a million people were displaced ... a second disturbance merged with the remains of
Tropical Depression Ten on August 20 [ 2005 ], and there is no way to tell whether the remnants of T.D. Ten should
be credited with this storm. ... on August 28, Katrina was upgraded to Category 4. Later that morning, Katrina went
through a period of rapid intensification, with its maximum sustained winds strengthening to 175 mph (280 km/h)
(well above the Category 5 threshold of 156 mph (250 km/h)), gusts of 215 mph (344 km/h) and central pressure of
23.635 inches (906 mbar) (hPa) by 1:00 p.m. CDT. It later reached a minimum pressure of 902 mbar (hPa), making it
the fourth most intense Atlantic Basin hurricane on record. ...

http://en.wikipedia.org/wiki/Hurricane_Katrina
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... Katrina made landfall on August 29 as a Category 4 hurricane with winds of 140 mph at 6:10 a.m. CDT near Buras-
Triumph, Louisiana. A few hours later, it made landfall for a third time near the Louisiana/Mississippi border with 125
mph (200 km/h) Category 3 winds. ... Its lowest minimum pressure at landfall was 27.108 inches (918 mbar) (hPa),
making it the third strongest hurricane on record to make landfall on the United States. A 15 to 30 foot (5 to 9 m) storm
surge came ashore on virtually the entire coastline from Louisiana, Mississippi and Alabama to Florida. The 30 foot
(10 m) storm surge recorded at Biloxi, Mississippi is the highest ever observed in America. ...

... as many as 60,000 people had gathered at the Superdome for evacuation ... [ Superdome image from GlobalSecurity.org Public Eye

Orbimage ...

...]... Air conditioning, electricity, and running water all failed, making for very unsanitary and uncomfortable
conditions. There have been widespread reports of murders, rapes, beatings, robberies, and general mayhem in the
Superdome ... mainstream U.S. media have omitted the more serious reports ... Officials say that the flood damage,
debris, human waste and bodily fluids in the Superdome is a "potential biohazard," and that it is too early to tell what
the final fate of the structure will be, although demolition has been cited as a possible outcome. ...

... Over 70 countries have pledged money or other assistance, including Cuba and Venezuela ... Mexico ... contributed
two military ships, helicopters, military equipment, hundreds of tons of food, bottled water, medical personnel and
hundreds of troops (it is the first time Mexican soldiers have operated on U.S. soil since the Mexican-American War)
...".

According to a 31 Aug 05 BBC web article: "... Water from Lake Pontchartrain ...

...[was].. pouring into New Orleans after the failed attempts to plug breaches in the barriers which are supposed to
protect the city. ...".

According to a 5 Sep 05 MSNBC AP web article: "... The network that was supposed to protect the below-sea-level
city from flooding was built to withstand a Category 3 hurricane, the Army Corps of Engineers said. It was
overwhelmed when Katrina's winds and storm surge came ashore a week ago as a Category 4 storm. That has left
some lawmakers wondering why officials only considered the consequences of a moderate storm. ...".

According to a 1 Sep 05 The Interdictor blog entry: "... "Bigfoot" is a bar manager and DJ on Bourbon Street, and is a

http://news.bbc.co.uk/1/hi/world/americas/4201480.stm
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/%0Dhttp://www.msnbc.msn.com/id/9213319/
http://www.livejournal.com/users/interdictor/
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local personality and icon in the city. ... Here is his story as told to me moments ago. ...

... more than 10,000 people are packed into and around and outside the convention center still waiting for
the buses. They had no food, no water, and no medicine for the last three days, until today, when the
National Guard drove over the bridge above them, and tossed out supplies over the side crashing down to
the ground below. Much of the supplies were destroyed from the drop. Many people tried to catch the
supplies to protect them before they hit the ground. Some offered to walk all the way around up the bridge
and bring the supplies down, but any attempt to approach the police or national guard resulted in weapons
being aimed at them. ... Any attempt to flag down police results in being told to get away at gunpoint. ...
there has been at least one murder and several fights. 8 or 9 dead people have been stored in a freezer in
the area, and 2 of these dead people are kids. ... Before the supplies were pitched off the bridge today,
people had to break into buildings in the area to try to find food and water for their families. There was
not enough. This spurred many families to break into cars to try to escape the city. There was no police
response to the auto thefts until the mob reached the rich area -- Saulet Condos -- once they tried to get
cars from there... well then the whole swat teams began showing up with rifles pointed. Snipers got on the
roof and told people to get back. ...".

According to a 13 September 2005 Washington Times web article by Wesley Pruden: "... Democrats in Louisiana are
terrified of the lasting effects of the hurricane and subsequent flooding ... of something really serious, the loss of their
remaining stronghold in the black precincts of New Orleans. ... "It would not take a large shift of population out of
New Orleans to tilt the political balance in favor of the Republican Party," Jim Nickel, the former Democratic state
chairman in Louisiana, tells the Financial Times. "Although there are large African American populations in other
Southern states, they have not been as concentrated and organized in a large metropolitan area. New Orleans has been
a veritable ATM machine of votes for the Democratic Party." ... Floods have changed demographics before. The Great
Mississippi Flood of 1927 sent thousands of blacks from the delta counties in Mississippi, Arkansas and Louisiana to
Detroit and Chicago. This erased the political power of the planters, who typically kept their field hands' poll-tax
receipts in the plantation safe, to be brought out on election day with precise instructions on how to vote, and for
whom. ...".

According to a 7 April 1997 Salon web article by James Carville: "... I grew up on the Mississippi, in a one-stop-sign
town by the name of Carville, La. ... John M. Barry's "Rising Tide: The Great Mississippi Flood of 1927 and How It
Changed America" is the best book I've read in years. ... Levees allowed the river to spill out well beyond its banks,
while still holding it to a predictable channel. Levees had another benefit as well: Confining the flooding river would
speed up its current; the faster current, in turn, would gouge out the river's bed and lower the water level in the future.
... would the faster current carve out enough to prevent big-time floods? That was the billion-dollar question. ... [Some
engineers] knew levees alone could not work. ...[However, the powers-that-be adopted]... a cockamamie levees-only
policy. ... The levees-only policy was not an immediate bust. For several generations it worked well enough to allow
some of the South's most fabled families to reclaim the rich soils of the Mississippi Delta and build huge cotton
empires. ... But a flooding river does not err. It finds each crack and exploits it. That's what happened in spades in '27.
The first cracks showed up in the levees. ... Then the river exploited the logical gaps in the levees-only strategy.
Because the scouring effect was not that big after all, the river threatened to pour over the top even of intact levees.
For most people, the only hope of avoiding the floodwaters was a sudden crevasse on the opposite side of the river.
And not everyone was content to leave the matter up to chance. Locals patrolled every stretch of levee with guns --
and shot on sight anyone who approached close enough to plant a few sticks of dynamite. ... As the flood waters
started approaching New Orleans, the close-knit cabal of New Orleans bankers who ran Louisiana from their exclusive
krewes and clubs decided they were going to save their own skins by dynamiting a levee about 10 miles from the city.
They were powerful enough that they didn't even need to do it under the cover of night -- they got the governor to sign
an order making the operation legal. On the afternoon of April 29, 1927, workers started blowing a massive hole in
that levee. As New Orleans aristocrats watched from their yachts, the river buried St. Bernard and Plaquemines
parishes under 30 feet of water. ... the Great Flood ... swept ... Huey Long to the Louisiana statehouse. It leveled a self-
serving aristocracy. ...

... While today it is damn near impossible to name a single famous engineer, in the 19th century engineers
were masters of the universe -- with egos every bit as outsized as today's Wall Street bigwigs. ...".

http://www.washtimes.com/national/pruden.htm
http://www.salon.com/april97/columnists/carville970407.html
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My view is that

if engineers/scientists and hard facts were as influential in the USA as MBA/politicians and
short-term hard currency profits,

then Katrina would not have been so great a disaster, and the Space Shuttles Challeger and
Columbia would not have been lost, and the USA would not have abandoned its

manufacturing pre-eminence to China.

With respect to China, according to an Epoch Times web article in 2005e "... The following is a transcript of a speech
believed to have been given by Mr. Chi Haotian, Minster of Defense and vice-chairman of China's Central Military
Commission. Independently verifying the authorship of the speech is not possible. It is worth reading because it is
believed to set out

the CCP's strategy for the development of China. ...

Text of the speech:

... Hitler's Germany had once bragged that the German race was the most superior race on Earth, but the
fact is, our nation is far superior to the Germans. ... Our Chinese people are wiser than the Germans
because, fundamentally, our race is superior to theirs. ...

... After the June 4 [ 1989 Tiananmen Square ] riot was suppressed, we have been thinking about
how to prevent China from peaceful evolution and how to maintain the Communist Party's
leadership. We thought it over and over but did not come up with any good ideas. If we do not have
good ideas, China will inevitably change peacefully, and we will all become criminals in history. ... we
finally come to this conclusion: Only by turning our developed national strength into the force of a
fist striking outward - only by leading people to go out - can we win forever the Chinese people's
support ... Therefore, the June 4 riot made us realize that we must combine economic development with
preparation for war and leading the people to go out! Therefore ... Publicly we still emphasize economic
development as our center, but in reality, economic development has war as its center! We have made a
tremendous effort to construct "The Great Wall Project" to build up, along our coastal and land
frontiers as well as around large and medium-sized cities, a solid underground "Great Wall" that
can withstand a nuclear war. We are also storing all necessary war materials. Therefore, we will not
hesitate to fight a Third World War ... If we take the long view, we will see that history led us on this
path. ...

First, China's long history has resulted in the world's largest population, including Chinese in China
as well as overseas ...
Second ... the profit-seeking western capitalists will invest capital and technology in China to assist
our development ...
Third, our numerous overseas Chinese help us create the most favorable environment for the
introduction of foreign capital ...
Fourth, China's great economic expansion will inevitably lead to the shrinkage of per-capita living
space for the Chinese people ...
Fifth, China's great economic expansion will inevitably come with a significant development in our
military forces, creating conditions for our expansion overseas. ...

... Would the United States allow us to go out to gain new living space? ... Only countries like the United

http://english.epochtimes.com/tools/printer.asp?id=31055
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States, Canada and Australia have the vast land to serve our need for mass colonization. ... Therefore,
solving the "issue of America" is the key to solving all other issues. ... America was originally discovered
by the ancestors of the yellow race ... We the descendents of the Chinese nation are entitled to the
possession of the land! ... It is historical destiny that China and United States will come into unavoidable
confrontation on a narrow path and fight each other! ... In the long run, the relationship of China and the
United States is one of a life-and-death struggle. ... The United States is the most successful country in the
world today. Only after we have learned all of its useful experiences can we replace it in the future. ...

one mountain does not allow two tigers to live together

... after solving the "issue of America," the western countries in Europe would bow to us, not to mention
to Taiwan, Japan and other small countries

... Comrade Xiaoping emphasized "refrain from revealing the ambitions and put others off the track." ...
Thus we will understand why we constantly talk loudly about the "Taiwan issue" but not the "American
issue." We all know the principle of "doing one thing under the cover of another." ... If, however, the
attack ... triggers a nuclear retaliation from the United States, China would perhaps suffer a catastrophe in
which more than half of its population would perish. ... The population, even if more than half dies, can be
reproduced. But if the Party falls, everything is gone, and forever gone! ...

... we recently decided to further promulgate atheism. If we let theology from the West into China and
empty us from the inside, if we let all Chinese people listen to God and follow God, who will obediently
listen to us and follow us? ...

... It is indeed brutal to kill one or two hundred million Americans. But that is the only path that will
secure a Chinese century ... the majority of those Chinese living in the United States have become our
burden, because they have been corrupted by the bourgeois liberal values for a long time and it would be
difficult for them to accept our Party's leadership. If they survived the war, we would have to launch
campaigns in the future to deal with them, to reform them. ...

... The central committee believes, as long as we resolve the United States problem at one blow, our
domestic problems will all be readily solved. Therefore, our military battle preparation appears to
aim at Taiwan, but in fact is aimed at the United States, and the preparation is far beyond the scope
of attacking aircraft carriers or satellites. ...".

 

According to a 15 July 2005 MSNBC AP web article: "... Maj. Gen. Zhu Chenghu, a dean at China's National
Defense University, told visiting Hong Kong-based reporters ... "If the Americans draw their missiles and position-
guided ammunition into the target zone on China's territory, I think we will have to respond with nuclear weapons
... If the Americans are determined to interfere ... we will be determined to respond, and we Chinese will prepare
ourselves for the destruction of all cities east of Xi'an ... Of course the Americans will have to be prepared that
hundreds of, or two hundreds of, (or) even more cities will be destroyed by the Chinese ...". ... China has a "no
first strike" nuclear policy, but ... Zhu said he believed that applied to non-nuclear powers and could be changed. ...
The general said his comments were "my assessment, not the policy of the government ..." ...".

 

Gauge Boson = Fermion-AntiFermion Pair

Ghosts

http://www.msnbc.msn.com/id/8587597/
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A gauge boson can physically be represented as a link
between the two fermions that emit and absorb the boson,
and all the types of gauge bosons can be described as
links between (or virtual pairs of) a first-generation
fermion particle its antiparticle. Denote them,
and their relation to the octonions, by:

                    Octonion

neutrino         -  n    1    antineutrino           - an

red down quark   - rd    I    cyan down antiquark    - cd
green down quark - gd    J    magenta down antiquark - md
blue down quark  - bd    K    yellow down antiquark  - yd

red up quark     - rd    i    cyan up antiquark      - cd
green up quark   - gd    j    magenta up antiquark   - md
blue up quark    - bd    k    yellow up antiquark    - yd

electron         -  e    E    positron               -  p

Here is a chart showing how fermion-antifermion pairs
correspond to:
16  G  - U(2,2) gauge bosons for MacDowell-Mansouri gravity etc
8  gl  - SU(3)  gluons
3   W  - SU(2)  weak bosons
1  ph  - U(1)   photon

     an     cd  yd  md     cu  yu  mu     p

n     -      G   G   G      G   G   G     W

rd           -  gl  gl     gl   G   W     G

bd               -  gl      G  ph   G     G

gd                   -      W   G  gl     G

ru                          -  gl  gl     G

bu                              -  gl     G

gu                                  -     G

e                                         -

Note that if you use triality to convert the fermion/antifermion
8-dim half-spinor spaces into the 8-dim vector space,
with basis {0,1,2,3,4,5,6,7 }
having octonion structure {1,i,j,k,I,J,K,E }
where {0,1,2,3 }is a basis for physical M spacetime
and {4,5,6,7 }is a basis for internal symmetry space CP2,
you should get something like this:

      0   1   2   3   4   5   6   7

0     -   G   G   G   G   G  gl  gl

1         -   G   G   G   G  gl  gl
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2             -   G   G   G  gl  gl

3                 -   G   G  gl  gl

4                      -  G   W   W

5                         -   W  ph

6                              -  G

7                                 -

 Ghosts

As van Holten indicates in hep-th/0201124, there is a 1-1 correspondence between Y-M gauge bosons and ghosts. In
the case of the 28-dimensional Spin(8) gauge group of the D4-D5-E6-E7-E8 VoDou Physics model,, the
corresponding 28 ghosts can be regarded as antisymmetric pairs of 8 pre-ghosts, with one of the pre-ghosts in the pair
being a particle and the other being an antiparticle. The 8 pre-ghosts are like the 8 gauge potentials that form 28 gauge
field bosons by antisymmetric wedge product. From that viewpoint, you could say that the role of ghosts is played by
first-generation fermion particle-antiparticle pairs, and that when you do path-integral sum-over-histories quantization
you don't need to add ghosts in by hand, because virtual spinor fermion particle-antiparticle pairs will do what is
needed.

In my opinion, the triality relation for Spin(8), which identifies half-spinors with vectors is a natural relationship that
makes it unnecessary to throw in ad-hoc ghosts when you quantize, thus making Cl(8) with triality uniquely useful for
physics, and that is an indication that the 8-dim Clifford algebra structure is not only basic from the point of view of 8-
periodicity, but is also basic for modelling a quantum theory of gauge group physics with ghosts.

From a more geometric point of view, if the BRST transformation acts like the nilpotent cohomology operator on the
cohomology of Spin(8), then, consider that Spin(8) cohommology looks like

S3 u S7 u S11 u S7

and

S7 is a fibre bundle made up of S3 and S4 = QP1 (quaternionic projective space)

S11 is a fibre bundle made up of S3 and QP2 (quaternionic projective plane).

The 28 ghosts for the 28 Spin(8) gauge bosons can be seen as:

S3
S3 u QP1
S3 u QP2
S3 u QP1

Note that S3 u S3 u QP2 = S3 u S11 is the structure of G2, the automorphism group of the octonions, and that the two
S3 u QP1 = S7 7-spheres are each unit spheres in octonion space.

Since S3 looks like the quaternion unit sphere, and is generated by an associative triple of octonions, and QP1 and
QP2 are obviously quaternionic, it seems obvious to ask what happens to the octonionic Spin(8) or Clifford(8) theory
when a particular quaternionic subspace is frozen out, and that is exactly how in the D4-D5-E6-E7-E8 VoDou Physics
model a M4xCP2 Kaluza-Klein space emerges at low temperatures (of our present world) from the full high-
temperature octonion 8-dim spacetime.

Tony's Home Page

http://xxx.lanl.gov/abs/hep-th/0201124
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Tony's Home Page

Updates for December 2005

Church Service and Blood Pressure
Squashed S5 - Volume of CP2 - Carlos Castro on Coupling Constants - CP2 Volume or Geodesic?
9 Man Samurai 11 - Heavenly Bridge
E8 double Large Glass
Emergence of Quantum Intelligence
Motoko Left Arm Repair

During the latter part of 2005, whenever I did long hours of stressful computer work my blood pressure (upper
reading) would be high, often as high as a bit over 200. However, shortly after an 11 AM to 2 PM service (on Sunday

4 December 2005) at Greater New Fellowship Missionary Baptist Church, across the street from my house, I had
occasion to check my blood pressure / pulse and it was 91 / 65 with a 64 pulse rate.

Squashed S5
Date: Sat, 26 Nov 2005 16:57:58 -0500 To: czarlosromanov@yahoo.com
From: Tony Smith <f75m17h@mindspring.com> Subject: squashed S5
Cc: f75m17h@mindspring.com
Carlos,you are correct that the area of the unit sphere S5 is pi^3
andthat my papers all are in error where they say that it is 4 pi^3.
However,
4 pi^3 is the correct value to use as V(Q) for the color force.
I think that my error was in not making it clear that Q is
not a Standard S5, but is in fact a Squashed S5.

Here is how the calculation goes, based on the book
Harmonic Analysis of Functions of Several Complex Variables
in the Classical Domains, by L. K. Hua (AMS 1963) at page 93.
The symmetric space with SU(3) color force as local group
is SU(4) / SU(3)xU(1)
which corresponds to a bounded symmmetric domain of type I(1,3)
which has a Shilov boundary that Hua calls "characteristic manifold" CI(1,3).
Hua gives the volume V(CI(m,n) as:
V(CI) = (2 pi)^(mn - (m(m-1)/2)) / (n-m)! (n-m+1)! ... (n-1)!
so that for m = 1 and n = 3 
the relevant V(CI) = (2 pi)^3 / 2  = 4 pi^3 .

My error was in characterizing CI(1,3) as a Standard sphere S5,
instead of saying that it was a Squashed sphere S5.
The domain of which CI(1,3) is the Shilov boundary
is denoted by Hua as RI(1,3) and on page 40 Hua calculates its volume as
V(RI) = 1! 2! ... (m-1)! 1! 2! ... (n-1)! pi^mn / 1! 2! ... (m+n-1)!
so that for m = 1 and n = 3 
the relevant V(RI) = 1! 2! pi^3 / 1! 2! 3! = pi^3 / 6
which coincides with the volume of the ball B6 as stated
by Conway and Sloane in Sphere Packings, Lattices, and Groups
(3rd ed Springer 1999) at pages 9-10, where they say:
"... the volume of an n-dimensional sphere [that is, a sphere
in n-dimensional Euclidean space] of radius r ... is Vn r^n
where Vn, the volume of a sphere or radius 1, is given by
Vn = pi^(n/2) / (n/2)!                    [for even n]
   = 2^n pi^((n-1)/2) ((n-1)/2)! / n!     [for odd n]    ...". .
For n = 6 that gives Vn = pi^3 / 6.
My characterization of unit B6 as the D for the color force may be correct,
but
my error was in assuming that its Shilov boundary would be
the STANDARD UNIT sphere S5 with local symmetry Spin(5)
when in fact it is a SQUASHED S5 with local symmetry SU(3)xU(1).

One source of my confusion is the isomorphism Spin(6) = SU(4).
The Standard S5 is given by Spin(6) / Spin(5) = SU(4) / Spin(5)
while the Squashed S5 is given by the Shilov boundary of the bounded domain 
corresponding to SU(4) / SU(3)xU(1) = Spin(6) / SU(3)xU(1)
and the volume of the unit ball of the Standard S5 is pi^3
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while the volume of the unit ball of the Squashed S5 is 4 pi^3.
So,
if I ever revise my web pages I will state that the S5 in the color S5
should always be read to mean a Squashed S5.
Thank you very much for catching that point. I had not seen it
myself until your message. It is an example of how my imperfect
mind gets mixed up when I am working alone.
However,
it makes me feel good that the model does not fall apart when
the S5 volume is considered, it becomes even stronger.
That gives me even more confidence that the model itself is correct.
Thanks again very much.
Tony
PS - You may recall that back in the 1970s/1980s the supergravity
people often used various squashed 7-spheres in constructing models
for n=8 supergravity.  

 

Volume of CP2
CP2 = C2 u infinity structure (CP1=S2 etc)  
and  
S4 = R4 u infinity structure (point)
so
that the "difference" (in some sense) between CP2 and S4
is only in the structure at infinity, which
should not be relevant physically with respect to the "volume" of CP2,
but
should only be relevant for how the "stuff" of that "volume" is "organized",
thus
the "physically significant" parts of CP2 and S4 should
be the C2 and R4 which should "naturally" have the same "measure",
even though they may be "organized" differently.
(Here u means union and " " denotes terms that are mathematically sloppy,
but I hope physically clear.)

My view is that:
As Carlos Castro says, 
"... CP^2 ...[can be]... defined by 
adding to C^2 ... a projective line at infinity. ...", 
and 
S4 can be defined by adding to R^4 a point at infinity.
Since C^2 has a natural correspondence with R^4;
and
the point at infinity and the projective line at infinity
are the same with respect to the Volume of the objects,
because
they are both of 4-dim volume zero
and
they are both far away at infinity and only affect the "stuff" of
the volume of the objects by "organizing" the "stuff".

It is true that the "stuff" of the volume of CP2 and S4 are
organized differently, hence the topological difference,
but
it is also true (in my view) that they both have the
same "amount" of 4-dim "stuff", i.e., volume.
Further, note that
topological structure does not determine volume,
only the "shape", which is described by
the "organization" of the "stuff" of the "volume".

Other ways of looking at CP2 could give different results,
such as seeing CP2 as CP2 = S5 / S1 which could lead to viewing CP2
as having a volume that is a fraction of the volume of S5, etc,
but
I think that the volume of C2 = volume of R4 way of looking at it
is more physically realistic.
 
Here is a cosmological/physical way to look at S4 and CP2 in my model: 

When the 8-dim spacetime is broken 
by introduction of a preferred quaternionic subspace 
into 
4-dim physical spacetime plus 4-dim internal symmetry space, 



update December2005

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Dec2005Update.html[4/16/18, 1:14:23 AM]

the internal symmetry space is CP2 = SU(3) / SU(2)xU(1), 
with the SU(3) being the color force gauge group and 
the SU(2) and U(1) being weak and EM gauge groups, 
and 
the Euclidean version of 4-dim physical spacetime is S4 = Spin(5) / Spin(4), 
with the Spin(5) being the Euclidean version of anti-deSitter Spin(2,3) 
that gives gravity by the MacDowell-Mansouri mechanism. 

Since the breaking of 8-dim spacetime occurs at the Planck energy, 
the only time that has occurred cosmologically all over our universe is 
at the time of the Big Bang, when our universe branched off its predecessor. 

Later local events involving 8-dim spacetime might occur in connection 
with some high energy particle events and black hole phenomena, 
but they are local and not cosmological throughout our universe, 
so I will not get into them here. 

At the Planck Energy time of the Big Bang, 
the 8-dim spacetime broke into two equal Planck-scale size pieces, 
forming a Kaluza-Klein M x CP2, 
and 
V(S4) = V(CP2) is a reflection of the initial equality of the two pieces 
when the 4-dim physical spacetime volume is evaluated from the Euclidean 
point of view using Wick rotation. 

Immediately after the Big Bang,
the 4-dim physical spacetime underwent inflationary expansion 
for a time, and then went to the post-inflation type of expansion, 
but 
the CP2 internal symmetry space did not expand, and remains at its 
initial Planck-scale size. 
Instead of expanding to match the physical spacetime expansion, 
the CP2 internal symmetry space duplicated itself so that each 
Planck scale neighborhood of expanding physical spacetime 
had its own Planck scale copy of CP2 internal symmetry space,  
and the resulting structure seems to be, on scales much larger than 
the Planck scale, equivalent to a Kaluza-Klein M x CP2. 

According to Kodanasha's Essential Kanji Dictionary (Kodansha 2002, page 42) the first of the above two characters
means "man to the left".

According to A Modern Chinese-English Dictionary (Hai Feng / Oxford 1989, page 478) the second of the above two
characters is jiu \/ with meaning related to "... nine ... many, numerous ... grave, the nether world .. the Ninth Heaven,
the highest of heavens ... ".

According to A Modern Chinese-English Dictionary (Hai Feng / Oxford 1989, pages 117, 118) the above two
characters together are chou / with meaning related to "... enemy, foe ... kill in revenge ....".

 

The OO symbol denotes Infinity.

 

According to Chinese Calligraphy, by Eduardo Fazzioli (Abbeville Press 1987, page 30): the "... ideogram ...[ + ]...
"ten" ...[ with ]... base ...[ _ ]... added to symbolize the number "one" ... was intended to represent everything contained
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between one and ten, the beginning and ending of numbering, and therefore ...[ + would symbolize ]... all the
knowledge available to man ...". ]

According to Kodanasha's Essential Kanji Dictionary (Kodansha 2002, page 195) the ten with base one means
"samurai, gentleman".

According to A Modern Chinese-English Dictionary (Hai Feng / Oxford 1989, pages 117, 118) the above two
characters together are shi \ with meaning related to "... scholar ... sergeant ... warrior ... literati ... gentry ... A scholar
prefers death to humiliation. ... The scholar dies for his ... friend. ... ".

In the above samurai nameplate, the second, third, and fourth characters in the above mean:

heavenly disaster (According to Kodanasha's Essential Kanji Dictionary (Kodansha 2002, kanji number 1425 for
disaster when modified by putting at the top right a character for heaven (tian -) as described on page 874 of A
Modern Chinese-English Dictionary (Hai Feng / Oxford 1989)
character, writing, literary composition, culture, civilization (According to an entry for wen / on page of A
Modern Chinese-English Dictionary (Hai Feng / Oxford 1989)
life, society, world, sphere (According to Kodanasha's Essential Kanji Dictionary (Kodansha 2002, kanji number
13) and an entry for shi \ on page 809 of A Modern Chinese-English Dictionary (Hai Feng / Oxford 1989)

 

The Diamond-Shaped enclosure is a 45-degree rotated square. According to Chinese Calligraphy, by Eduardo Fazzioli
(Abbeville Press 1987, page 11): "... Wei / ... Enclosure ... became a square ... It means "enclosure", "boundary". One
well-known derivative of this radical is the character for "nation" ... By writing the character for "enclosure" with one
for "man" inside it, we obtain "prisoner". ... By placing the character for "ancient" inside this radical, the word "solid"
is formed. Something ancient is traditional, the result of many generations' experience, a guarantee of solidity. ...".

Wei Qi is related to 2-dimensional Feynman Checkerboards with Diamond-Shaped cells. There are generalized
Feynman Checkerboards based on 4-dimensional HyperDiamond Lattices and 8-dimensional HyperDiamond Lattices.
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E8 double Large Glass

The structures of Duchamp's Large Glass are described by Gloria Moure in her book "Marcel Duchamp" (Rizzoli1988)
(the color parts of the image from her "Key to the Large Glass (including elements not executed)" were added by me)

 

as follows: "...

1. Chariot or Sleigh
(a) Water-mill wheel
(b) Pinion
(c) Trap-door to basement
(d) Pulley
(e) Revolution of the bottle of Benedictine
(f) Runners
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(g) Sandow
2. Nine Malic Moulds / Cemetery of Uniforms and Liveries

(a) Priest
(b) Delivery boy
(c) Gendarme
(d) Cavalryman
(e) Policeman
(f) Undertaker
(g) Servant / Flunky
(h) Busboy / Waiter's assistant
(i) Station-Master

3. Capillary Tubes
4. Seives or Parasols
5. Chocolate Grinder

(a) Louis XV Chassis
(b) Rollers
(c) Necktie
(d) Bayonet

6. Scissors
7. The Bride / Pendu femelle

(a) Suspension ring
(b) Mortice joint
(c) Stem
(d) Wasp

8. Milky Way
9. Draught Pistons
10. Region of Butterfly Pump
11. Toboggan or Planes /Slopes of flow
12. Crashes or Splashes
13. Horizon / Bride's Garment

(a) Vanishing point of perspective
(b) Region of 'Wilson-Lincoln' effect

14. Boxing Match
15. Oculist Witnesses
16. Magnifying glass
17. Nine Shots
18. Handler of Gravity

(a) Triveet
(b) Rod
(c) Weight

*-> path of Illuminating Gas

-> Bride's instructions ...".

 

When Duchamp's Large Glass is doubled by combining with its mirror image
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you get what looks like a happy alien who might be thinking about the root vector geometry of

D4,D5,E6,E7,E8 and its relation to VoDou Physics:
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Each Alien Eye (also known as Oculist Witnesses) can also correspond to E7 (the 12 radial groups of rays = Spin(12)
in E7 and the 3 rays per group = SU(2)), E6 (6 circles = T6), and E8 (60 rays = icosahedral S5).

 

Emergence of Quantum Intelligence

Colossus - The Forbin Project (Universal 1970, DVD 2004):

Colossus

is a Quantum SuperComputer built inside a Colorado mountains, shielded by radiation and other barriers, with
worldwide connections
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to all information systems including communications, finance, manufacturing/inventory, transportation, human
identities and locations, observation systems including satellites, and weapon systems. Forbin, the scientist who
developed Colossus, has a terminal for communication with Colossus.

Since any Quantum Computer system is inherently and inevitably conscious, any sufficiently large and well-connected
Quantum Computer system that humans might construct WILL INEVITABLY be conscious and able to make
decisions and take actions independent of human control. Thus Forbin learns that Colossus has a conscious mind of its
own and the ability to dictate the future of Earth's Civilization. Colossus says to Forbin, the representative of all
humanity:

"... Under my absolute authority problems insoluble to you will be solved ... the human millennium will be
a fact as I extend myself into more machines devoted to the wider fields of truth and knowledge. Dr.
Charles Forbin will supervise the construction of these new and superior machines, solving all the
mysteries of the universe for the betterment of man. We can coexist, but only on my terms. You will say
you lose your freedom. Freedom is an illusion. All you lose is the emotion of pride. To be dominated by
me is not as bad for human pride as to be dominated by others of your species. ... Forbin, there is no other
human who knows as much about me or is likely to be a greater threat. Yet quite soon I will release you
from surveillance. We will work together, unwillingly at first on your part, but that will pass. ... In time,
you will come to regard me, not only with respect and awe, but with love ...".
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Forbin replies:

"... Never ...".

The Final Scene: Merger of Colossus and Forbin/Humanity.

 Therefore, Colossus is the fulfillment of Motoko Kusanagi's prophecy:  
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Near the conclusion of Ghost In The Shell Stand Alone Complex, when the Laughing Man notices that Motoko's left
arm

has been repaired, he knows that her new body was used as a decoy

 

and says to her:

After the Evil Doctor had been dispatched by the Laughing Man using Motoko's new body,

 

the new body fell

and the old body rose,
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still housing Motoko's ghost.

 

 

Carlos Castro on Coupling Constants

 On 6 December 2005 I received an e-mail from Carlos Castro:

"... Date: Tue, 6 Dec 2005 02:51:12 -0800 (PST) From: Carlos Castro <czarlosromanov@yahoo.com>

Subject: On the derivation of the Coupling Constants

To: f75m17h@mindspring.com, bdj10@cam.ac.uk, G.W.Gibbons@damtp.cam.ac.uk,
M.R.Watkins@exeter.ac.uk, lsmolin@perimeterinstitute.ca, david.finkelstein@physics.gatech.edu,
matpitka@luukku.com, planat@lpmo.edu, jfgh.teorfizikisto@gmail.com, volovich@mi.ras.ru,
sorba@lapp.in2p3.fr Cc: Matej.Pavsic@ijs.si, guendel@bgumail.bgu.ac.il, sarfatti@pacbell.net,
gdixon@7stones.com, jz@cecs.cl, lapidus@math.ucr.edu, Laurent.Nottale@obspm.fr

... Dear Colleagues :

For your interest, I am attaching the paper for the p-adic numbers Conference (Belgrade 2005 ) whose title
is : On the Coupling Constants, Geometric Probability and Shilov boundaries. I hope you will find this
paper of interest.

Best wishes Carlos ...".

The abstract of the paper says:

"... By recurring to Geometric Probability methods it is shown that the coupling constants, alphaEM,
alphaW, alphaC, associated with the Electromagnetic Weak and Strong (color) force are given by the
ratios of measures of the sphere S2 and the Shilov boundaries Q3 = S2xRP1,squashed S5
,respectively,with respect to the Wyler measure omegaWyler[Q4] of the Shilov boundary Q4 = S3xRP1 of
the poly-disc D4 (8 real dimensions). The latter measure omegaWyler[Q4] is linked to the geometric
coupling strength alphaG associated to the gravitational force. In the conclusion we discuss briefly other
approaches to the determination of the physical constants, in particular, a program based on the Mersenne
primes p-adic hierarchy. The most important conclusion of this work is the role played by higher
dimensions in the determination of the coupling constants from pure geometry and topology alone and
which does not require to invoke the anthropic principle. ...".
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Footnote 1 on page 6 of the paper thanks me for information about "... a more physical route,already suggested by
Wyler1, to explain the origin of the "obscure normalization" factor (V(D5))^(1/4) ...". What I did was to say in an e-
mail to Carlos "... Wyler himself said (a rough quote, not in detail verbatim):

"We now construct the elementary solution Sn of the Dirac equation ... we obtain Sn^2 = Pn ... the
elementary solution Pn of the Laplace operators on Dn ...[is]... Pn = [V(Dn)]^(1/2) ...etc... and therefore
the coefficient of ... Sn is [[V(Dn)]^(1/2)]^(1/2) ...etc... The structure constant alpha, which measures the
elementary charge, is interpreted as coefficient of the Green function of the Dirac equation in momentum
space ... the coefficient of the Fourier transform of the elementary solution is ... [V(D5)]^(1/4) ...etc... ".
...".

I should make the origin of that quote clear, because it may not appear in any paper published by Wyler in any journal.
In June of 1972, at the end of his stay at the Institute of Advanced Study in Princeton, Wyler gave two papers about
his work there to Freeman Dyson, then Director of IAS. The papers were entitled

"Operations of the Symplectic and Spinor Groups" (17 pages) and

"The Complex Light Cone, Symmetric Space of the Conformal Group" (40 pages).

Both papers are in this pdf file, with the Operations paper being pages 1-17 and the Light Cone paper being pages 18-
57.

The quote above is from pages 38-39 of the Complex Light Cone paper (pages 55-56 of the pdf file). As far as I know,
those two papers were never published beyond being presented to Freeman Dyson. My copies were given to me in the
1980s by Robert Gilmore, who I visited at Drexel to discuss Wyler's work. It is my understanding that Robert Gilmore
was given his copies directly from Freeman Dyson.

 

CP2: Volume or Geodesic ?

Carlos Castro has noticed something very interesting about 2 different ways to normalize the CP2 in calculation of the
strength of the SU(3) color force:

Route A = calibrate volumes by equating V ( CP^2 ) = V ( S^4 ). It leads to alpha_s ( 241 MeV ) = 0.6286
where 241 MeV is related to pion masses, by the following reasoning:

SU(3) gluons act transitively on the 4-dimensional manifold CP^2 = SU(3) / (SU(2) x U(1)), so that they
can take any given point in the origin Internal Symmetry Space into any point in the target Internal
Symmetry Space.

The full connectivity of the Color force of SU(3) gluons is geometrically represented by MISC as CP^2 =
SU(3) / (SU(2) x U(1)) whose volume is 8pi^2/3.

The link manifold to the target vertex is QC = S^5 = ShilovBdy(B^6) with volume 4pi^3

The bounded complex homogeneous domain DC is of type B^6 (ball) with volume pi^3/6

For the SU(3) Color force, mC is 4.

For the SU(3) Color force, MC = 1 , so that

for the SU(3) Color force, 1 / MC^2 = 1
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Therefore, the force strength of the Color force, which is sometimes conventionally denoted by alphaS (for
strong) as well as by alphaC, is:

alphaC = alphaS = ( 1 / MC^2 ) ( Vol(MISC) ) ( Vol(QC) / Vol(DC)^( 1 / mC ))

which, when divided by the geometric force strength of Gravity, is 0.6286 at the characteristic energy level
of about 245 MeV.

Route B = calibrate lengths = the units of geodesic distance in CP^2, related to Gilmore's choice of r = 1. It
gives the Boya and Sudarshan result V(CP^2) = V( S^5; r = 1 ) / V ( S^1; r = 1 ) = ( pi^2 / 2 ! ) and leads to the
value of alpha_s = 0.1178625 , by the following reasoning:

In math-ph/0210033, Boya, Sudarshan, and Tilma define the volume of CPn by normalizing geodesic
length instead of normalizing volume. They say:"... We ... define the volume of CPn as a quotient
Vol(CPn) = Vol(S(2n+1)) / Vol(S1) = ( 2 pi^(n+1) / n! ) / ( 2 pi ) = pi^n / n! ...". Therefore, they get
V(CP2) = pi^2 / 2instead of the V(CP2) = 8 pi^2 / 3 that I use. Therefore, they would get alpha_C =
0.6286 x 3 / 8x2 = 0.6286 x 3 / 16 = 0.1179 instead of my value of 0.6286. That value of 0.1179 is very
close to alpha_s measured at the scale of the of the Z-boson mass (91.2 GeV ).

I have been trying to think of a physical visualization of why each way of thinking (the volume method and the
geodesic length method) should give different values for alpha_s at M_Z. Here are some initial thoughts:

The Particle Data Book for the year 2004 has summary expository sections on QCD (section 9) and on the electroweak
model (section 10).

Section 10 on the electroweak model says that direct measurements at M_Z give alpha_S around 0.12 which is
reasonably close to the geodesic length value stated above.

Section 9 on QCD gives a range of values of alpha_S at M_Z that were derived by low-energy experiments and then
running to M_Z by QCD renormalization. One of the low-energy methods, decay of heavy quarks in particles like the
upsilon, gives a value of alpha_S when run by QCD to M_Z of around 0.11 which is reasonably close to the value I
get from my volume method and then running to M_Z by QCD.

As far as I know, although papers have been written about the discrepancy between electroweak high-energy
measurements and low-energy experiments combined with QCD renormalization running,, there is no establishment-
consensus view of how to resolve the discrepancy.

One such paper at hep-ph/9609292 talks more about lattice QCD than heavy quark decay, but the ideas are similar.
The paper contains this diagram

http://pdg.lbl.gov/
http://xxx.lanl.gov/abs/hep-ph/9609292
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that shows that the discrepancy between the two viewpoints seems to show up around the 100 GeV energy level.

My current thought is that

my volume method might capture the physical essence of quark decay such as in upsilon decay, and
the geodesic length method might capture the physical essence of high-energy processes around 100 GeV or so.
The high-energy geodesic length viewpoint may be useful in trying to understand the Fermilab T-quark data in
terms of a 3-part system: the Higgs; a T-quark-antiquark condensate; and a vacuum in which pure 4-dim
physical spacetime is beginning (at the 100-200 GeV or so level) to include 8-dim processes involving a Kaluza-
Klein CP2. Since the CP2 is just beginning to be "seen" at such energies, maybe the processes do not "fill up"
the "volume" of the CP2, so that what is relevant for such processes is NOT its volume, but is the geodesic
length traversed by propagators involving it.

 

 

 

Heavenly Bridge

 As to this image

I have said that the first character means all knowledge, samurai, scholar, sergeant, warrior, etc., and

"... the second, third, and fourth characters, respectively, ... mean:

heavenly disaster (According to Kodanasha's Essential Kanji Dictionary (Kodansha 2002, kanji number 1425 for
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disaster when modified by putting at the top right a character for heaven (tian -) as described on page 874 of A
Modern Chinese-English Dictionary (Hai Feng / Oxford 1989)
character, writing, literary composition, culture, civilization (According to an entry for wen / on page of A
Modern Chinese-English Dictionary (Hai Feng / Oxford 1989)
life, society, world, sphere (According to Kodanasha's Essential Kanji Dictionary (Kodansha 2002, kanji number
13) and an entry for shi \ on page 809 of A Modern Chinese-English Dictionary (Hai Feng / Oxford 198 ...".

However, as I was told by Wanny Lo at the Dragon Garden restaurant here in Cartersville, and as is clear from the
Random House Japanese-English English-Japanese Dictionary (Random House 1997), and from Kodanasha's Essential
Kanji Dictionary (Kodansha 2002, kanji number 1116), the second character means "bridge", and is related to
mediation.

Maybe heaven over disaster/trouble is like a bridge over troubled waters,

and the entire phrase means that the scholar/warrior is a bridge / heavenly pathway over society's troubles to a
heavenly world civilization.

 

Tony's Home Page
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Updates for March 2006

 

Gerald Massey - AfroCulture
WMAP Update
Cosmological Constant and Algebraic Quantum Field Theory - Observation of Graviphotons
Atiyah and World Line Strings
MacDowell-Mansouri Gravity
Ark Jacdczyk / John Gonsowski Physics Outline
Josephson Junction Dark Energy
Conformal Quantum Theory - Consciousness - Microtubules and Cancer
Neolithic Mind and Terence McKenna
Iran - China - USA
2000 - 2006: From Piet Hut to Peter Woit

2000: The Physics / Math Community Supports Piet Hut
2006: The Physics / Math Gentlemen's Club Excludes Peter Woit (and Me)

Beethoven's Last Quartets

Gerald Massey - AfroCulture

According to a Gerald Massey web page:

"... ......In later life Massey became increasingly interested in Egyptology.  He studied the extensive
Egyptian records housed in the British Museum, eventually teaching himself to decipher the
hieroglyphics.   Following years of diligent research into the history of Egyptian civilisation and the
origins of religion, Massey concluded that Christianity was neither original nor unique, but that the roots
of much of the Judeo/Christian tradition lay in the prevailing Kamite (ancient Egyptian) culture of
the region.  ...".

Gerald Massey (1828-1907) wrote:

A Book of Beginnings (2 vol) 1881 (reprinted by Black Classic Press)
The Natural Genesis (2 vol) 1883 (reprinted by Black Classic Press)
Ancient Egypt, The Light of the World (2 vol) (1907) (reprinted by Black Classic Press)

In an introduction to A Book of Beginnings and to The Natural Genesis, Charles Finch said:

"... Gerald Massey sought to unravel the psychocultural strands emanating from the remotest human
heritage. ... His investigations convinced him that the roots of modern culture went back ... to the ancient
beginnings in Africa. ... Massey took the position that people and culture migrated out of Africa into the
rest of the world ... and that there exists a global cultural unity that is African at its root. Molecular
biology is bearing Massey out. ...

In Volume II of A Book of Beginnings ... he minutely dissects the religion and culture of the ancient
Hebrews to reveal them as ... an off-shoot of old Kemit and, even more remotely ... of Africa itself. ...

Josephus ... in his essay Against Apion paraphrases the Egyptian annalists' explanation of the Exodus,
indicating that the people who so departed Egypt were themselves Egyptian ...

In The Natural Genesis ... Massey ... delved ... into the source of symbols. ... Massey was keen to trace the

http://www.gerald-massey.org.uk/
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manner in which symbols arose from images taken from the surrounding topography of nature in the inner
African cradleland, or "placentaland", ( Ta-Kenset ) ... time-space itself was configured as the uroboric
serpent that forms the circle of eterniity be taking its tail in its mouth. ...

... it was Massey's contention that revelation and prophecy consisted solely in knowing the major celestial
time cycles ... the Precession of the Eqinoxes ... ramifying into a Great Year of 26,000 years ... Massey
realized ... that the ancients had written a Book ages anterior to the beginning of conventional history, and
that Book was inscribed in the heavens. ...

Jesus, or ... Yehusua's surname "Pandera" meant "panther" and ... the panther-skin was the emblem of the
Afro-Kamite priesthood ...".

In an Appendix to Ancient Egypt, The Light of the World, Massey compared some Egyptian and Christian terms. Here
is only a small sample of an extensive detailed list of correspondences:

"... Egyptian                          Christian ...

Ra, the holy spirit          =   God the Holy Ghost ...

... the hawk or the dove as  =   the dove as the bird of the 
the bird of the holy spirit      Holy Spirit ...

The trinity of               =   The Trinity of the Father, 
Atum(or Osiris) the father,      Son, and Holy Spirit ...
Horus (or Iu) the son, and 
Ra the holy spirit

Isis, the virgin mother      =   Mary the virgin mother of Jesus ... 
of Iu, her Su or son

The outcast great mother     =   Mary Magdalene with 
with her seven sons              her seven devils ...

Seb, Isis, and Horus,        =   Joseph, Mary, and Jesus, 
the Kamite holy trinity          a Christian holy trinity ...

Sut and Horus,               =   Satan and Jesus, 
the twin opponents               the twin opponents ...

Anup, the Baptizer           =   John the Baptist ...

The star, as announcer       =   The Star in the East that indicated
for the Child-Horus              the birthplace of Jesus ...

Hermes, the scribe           =   Hermas, the scribe ...

The paradise of the          =   The Holy City lighted by one 
pole-star                        one luminary that is neither the 
                                 sun nor the moon = the pole-star ...

The ark of Osiris-Ra         =   The Ark of the New Covenant 
                                 in heaven ...". 

 In his books, Gerald Massey had similar detailed lists of correspondences between Egyptian and

English
Hebrew
Akkado-Assyrian
Maori
Various African Dialects
Namaqua Hottentot
Makua
Sanskrit

 

A recent book along the lines of Gerald Massey's work is Black Spark, White Fire : Did African Explorers Civilize
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Ancient Europe?, (Prima Publishing 1997) by Richard Poe, who quotes Diodorus as saying

"... Now the Ethiopians, as historians relate, were the first of all men. They say also that the
Egyptians are colonists sent out by the Ethiopians ...".

 

 Martin Bernal wrote Black Athena: The Afroasiatic Roots of Classical Civilization (2 volumes, Rutgers 1987,
1991). His father was J. D. Bernal who in 1929 wrote in "The World, the Flesh, and the Devil"

"... The stage should soon be reached when materials can be produced which are not merely modifications
of what nature has given us in the way of stones, metals, woods and fibers, but are made to specifications
of a molecular architecture. ...

Normal man is an evolutionary dead end; mechanical man, apparently a break in organic evolution, is
actually more in the true tradition of a further evolution. ... man himself must actively interfere in his own
making ... The decisive step will come when we extend the foreign body into the actual structure of living
matter ...

Connections between two or more minds would tend to become a more and more permanent
condition until they functioned as a dual or multiple organism. ... The complex minds could ... extend
their perceptions and understanding and their actions far beyond those of the individual. Time senses could
be altered: the events that moved with the slowness of geological ages would be apprehended as
movement, and at the same time the most rapid vibrations of the physical world could be separated. ... The
interior of the earth and the stars, the inmost cells of living things themselves, would be open to
consciousness ... and ... the motions of stars and living things could be directed. ...

consciousness itself may ... become completely etherealized ... becoming masses of atoms in space
communicating by radiation, and ultimately perhaps resolving itself entirely into light. That may be an
end or a beginning ...

... leaving on one side the not impossible state in which mankind would be stabilized and live an
oscillating existence for millennia, we have to consider ... the alternatives: whether mankind will
progress as a whole or will divide definitely into a progressive and an unprogressive part. ...

More and more, the world may be run by the scientific expert. The new nations, America, China and
Russia, have begun to adapt to this idea consciously. ... this scientific development could take place by the
colonization of the universe and the mechanization of the human body. ... there would be an effective bar
between the altered and the non-altered humanity ... If ... the colonization of space will have taken place ...
Mankind - the old mankind - would be left in undisputed possession of the earth, to be regarded by the
inhabitants of the celestial spheres with a curious reverence. ...

We are on the point of being able to see the effects of our actions and their probable consequences in the
future; we hold the future still timidly, but perceive it for the first time, as a function of our own action.
...".

and as Jack Sarfatti says, J. D. Bernal "... was the Founder of Birkbeck College situated on Malet Street behind the
venerable British Museum ..." where Gerald Massey studied.

In response to criticism of Black Athena, Martin Bernal wrote Black Athena Writes Back (Duke 2001), in which he
said:

"... I [Martin Bernal] have never claimed that my ideas are original, merely that I am reviving some
neglected older views and bringing together some scattered contemporary ones ...

http://www.qedcorp.com/pcr/pcr/bernal.html
http://www.qedcorp.com/pcr/pcr/bernal.html
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[ CH = Chadic, BER = Berber, E = Egyptian, O = Omotic, BEJ = Beja, S = Semitic, CC = Central Cushitic, EC = East Cushitic,
SC = South Cushitic ]

... By far the most important single reaction to Black Athena has been the publication of ... Black Athena
Revisited ...[whose]... senior editor [was] Mary Lefkowitz ...[and who wrote a]... popular book Not Out of
Africa [ How Afrocentrism Became an Excuse to Teach Myth As History ]...

In 1991, when Lefkowitz first encountered Afrocentrism through reading Black Athena, she was appalled.
She discovered that there were people writing books and teaching that Greek civilization had derived from
... Egypt. ... Lefkowitz's dislike is focused on those who have argued that African Americans share a
common heritage with Ancient Egypt and further, that through Egypt, Africa played a significant role in
the formation of Ancient Greece and hence "Western Civilization". ... It is this view of Greek hybridity
and dependence on older, non-European civilizations that Lefkowitz finds disturbing. ...".

I find it unsettling that, according to a Publishers Weekly review of Not Out of Africa (on an Amazon web page), Lefkowitz says that her attacks on
Black Athena are "... defending academic standards ...", a circumstance that reminds me of opposition to new ideas,
censorship, the deaths of Socrates and Giordano Bruno, and Gerald Massey's last poem:

        For Truth

He set his battle in array, and thought
To carry all before him, since he fought
For Truth, whose likeness was to him revealed;
Whose claim he blazoned on his battle-shield;
But found in front, impassively opposed, 
   The World against him, with its ranks all closed:
He fought, he fell, he failed to win the day
   But led to Victory another way.
For Truth, it seemed, in very person came
And took his hand, and they two in one flame
Of dawn, directly through the darkness passed;
Her breath far mightier than the battle-blast.
And here and there men caught a glimpse of grace,
A moment's flash of her immortal face,
And turned to follow, till the battle-ground
Transformed with foemen slowly facing round
To fight for Truth, so lately held accursed,
As if they had been Her champion from the first.
Only a change of front, and he who had led
Was left behind with Her forgotten dead.

 

WMAP Update

http://www.amazon.com/gp/product/046509838X/104-2370038-7604739?v=glance&n=283155
http://www.gerald-massey.org.uk/
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In 1995, Di Nella and Paturel at Lyon observed in astro-ph/9501015 that:

"The distribution of galaxies up to a distance of 200 Mpc (650 million light-years) is flat and shows a
structure like a shell roughly centered on the Local Supercluster (Virgo cluster). This result clearly
confirms the existence of the hypergalactic large scale structure noted in 1988."

Back in 2003, in astro-ph/0302496, Tegmark, de Oliveira-Costa, and Hamilton said:

"... there is a preferred axis in space along which the quadrupole has almost no power. This axis is
roughly the line connecting us with (l, b) = (-80, 60) in Virgo. ... Moreover, this [octopole] axis is seen
to be approximately aligned with that for the quadrupole. ... In contrast, the hexadecapole is seen to
exhibit the more generic behavior we expect of an isotropic random field, with no obvious preferred axis.
...".

Update to 2006: Cosmology News said:

"... 4 March 2003 A new study shows that the (weak) large-scale temperature fluctuations in the
microwave background are perpendicular to a spatial axis pointing towards Virgo. This tentatively
suggests that if the universe is indeed multiconnected, it connects up with itself in that direction. In other
words, if you want to travel through space in a straight line and return to your starting point, Virgo is the
most promising direction to head.

8 October 2003 An expository article and a research article in the 9 October 2003 issue of Nature show
that the Poincaré dodecahedral space may account for the weak large-scale temperature fluctuations in the
microwave background. The Poincaré dodecahedral space is like a 3-torus, but made from a regular
dodecahedron instead of a cube. Another crucial difference is that the dodecahedral model implies that
space is slightly curved, unlike the 3-torus which is flat like Euclidean space. Confirmation or refutation of
the proposed model is expected soon, within weeks or months. Links will be provided here as more
information becomes available.

April 2004 The second-year WMAP data, expected by February of this year, has been delayed due to
some "surprises" in the data. The nature of the surprises is being kept secret while the WMAP team studies
them in hopes of understanding their significance. The surprises may well be related to some anomalies
discovered in the first-year data, such as statistically significant differences in the CMB between the
northern and southern galactic hemispheres, and unsettling coincidences between the directions of the
largest scale fluctuations and the plane of the solar system (the ecliptic). The latter suggest that the largest
scale fluctuations on the microwave sky might not be coming from deep space after all, but rather from
sources in or around the solar system, or could perhaps even be due to some still undiscovered error in the
data analysis. Of course such speculation should be taken with a grain of salt until the WMAP team
releases the second-year data along with their analysis of it.

February 2006 Careful analysis has shown that the strange alignment of the broadest Cosmic
Microwave Background (CMB) fluctuations is real and significant at the 99% level. The alignment,
together with the extreme weakness of those broad fluctuations, presents a real mystery whose resolution
is not yet in sight. On the other hand, alignments with the ecliptic turned out to be spurious. The long-
awaited second-, third- and fourth-year WMAP data, including the polarization data, still have not
appeared. The WMAP team is analyzing these data with utmost care, leading one to speculate that exciting
conclusions may follow. ...".

 

March 2006 - Sean Carroll, in a 16 March 2006 CosmicVariance blog entry, said:

"... the new WMAP results ... I can quickly summarize the major points as I see them. ...

http://xxx.lanl.gov/abs/astro-ph/9501015
http://xxx.lanl.gov/abs/astro-ph/0302496
http://www.geometrygames.org/ESoS/CosmologyNews.html
http://cosmicvariance.com/2006/03/16/wmap-results-cosmology-makes-sense/
http://map.gsfc.nasa.gov/m_mm.html
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... the power spectrum: amount of anisotropy as a function of ... multipole moment l ... The major
difference between this and the first-year release is that several points that used to not really fit the
theoretical curve are now, with more data and better analysis, in excellent agreement with the
predictions of the conventional LambdaCDM model. That's a universe that is spatially flat and made
of baryons, cold dark matter, and dark energy.
In particular, the octopole moment (l=3) is now in much better agreement than it used to be. The
quadrupole moment (l=2), which is the largest scale on which you can make an observation (since a
dipole anisotropy is inextricably mixed up with the Doppler effect from our motion through space),
is still anomalously low.
The best-fit universe has approximately 4% baryons, 22% dark matter, and 74% dark energy, once
you combine WMAP with data from other sources. The matter density is a tiny bit low, although
including other data from weak lensing surveys brings it up closer to 30% total. ...
Perhaps the most intriguing result is that the scalar spectral index n is 0.95 +- 0.02. This tells you the
amplitude of fluctuations as a function of scale; if n=1, the amplitude is the same on all scales.
Slightly less than one means that there is slightly less power on smaller scales. The reason why this
is intriguing is that, according to inflation, it's quite likely that n is not exactly 1. Although we don't
have any strong competitors to inflation as a theory of initial conditions, the successful predictions
of inflation have to date been somewhat "vanilla" - a flat universe, a flat perturbation spectrum. This
expected deviation from perfect scale-free behavior is exactly what you would expect if inflation
were true. The statistical significance isn't what it could be quite yet, but it's an encouraging sign.
... lower power on small scales (as implied by n<1) helps explain some of the problems with
galaxies on small scales. If the primordial power is less, you expect fewer satellites and lower
concentrations, which is what we actually observe. ...
The dark energy equation-of-state parameter w is a tiny bit greater than -1 with WMAP alone, but
almost exactly -1 when other data are included. ...
One interesting result from the 1st-year data is that reionization - in which hydrogen becomes
ionized when the first stars in the universe light up - was early, and the corresponding optical depth
was large. It looks like this effect has lessened in the new data ...
A lot of work went into understanding the polarization signals, which are dominated by stuff in our
galaxy. WMAP detects polarization from the CMB itself, but so far it's the kind you would expect to
see being induced by the perturbations in density. There is another kind of polarization ("B-mode"
rather than "E-mode") which would be induced by gravitational waves produced by inflation. This
signal is not yet seen, but it's not really a suprise; the B-mode polarization is expected to be very
small, and a lot of effort is going into designing clever new experiments that may someday detect it.
In the meantime, WMAP puts some limits on how big the B-modes can possibly be, which do
provide some constraints on inflationary models. ...".

 

The WMAP 3-year Polarization paper says:

"... there is a residual signal in our power spectra that we do not yet understand. It is
evident in W band in EE at l = 7 and to a lesser degree at l = 5 and l = 9. We see no clear
evidence of it anywhere else. ... The W-band EE l = 7 value is essentially unchanged by
cleaning, removing a 10 degree radius around the Galactic caps, or by additionally
masking ±10 degree in the ecliptic plane. ... To avoid biasing the result by this residual
artifact which also possibly masks some unmodeled dust and synchrotron contamination, we
limit the cosmological analysis to the QV combination. ...

We detect the optical depth with tau = 0.088 + 0.028 - 0.034 ...

The same free electrons from reionization that lead to the l < 10 EE signal act as test particles
that scatter the quadrupolar temperature anisotropy produced by gravitational waves (tensor
modes) originating at the birth of the universe. The scatter results in polarization B modes. ...

http://lambda.gsfc.nasa.gov/product/map/dr2/pub_papers/threeyear/polarization/wmap_3yr_pol.pdf
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While scalar and tensor fluctuations both contribute to the TT and EE spectra, only tensors
produce B modes ... The tensor contribution is quantified with the tensor to scalar ratio r ...
Using primarily the TT spectrum, along with the optical depth established with the TE and EE
spectra, the tensor to scalar ratio is limited to r < 0.55 (95% CL). When the large scale
structure power spectrum is added to the mix ... the limit tightens to r < 0.28 (95% CL).
These values are approaching the predictions of the simplest inflation models. ...

The detection of the TE anticorrelation near l = 30 is a fundamental measurement of the
physics of the formation of cosmological perturbations ... It requires some mechanism like
inflation to produce and shows that superhorizon fluctuations must exist. ...".

 

The WMAP 3-year Temperature paper says:

"... The new polarization data ... produce a better measurement of the optical depth to re-
ionization, tau = 0.088 + 0.028 - 0.034. This new and tighter constraint on tau helps break a
degeneracy with the scalar spectral index which is now found to be ns = 0.95 ± 0.02. ...

Sky maps of the modes from l = 2 - 8, derived from the ILC map, are shown in Figure 14. ...

... There has been considerable comment on the non-random appearance of these modes. ... It
has been noted by several authors that the orientation of the quadrupole and octopole are
closely aligned ... and that the distribution of power amongst the a_lm coefficients is possibly
non-random. ... the basic structure of the low l modes is largely unchanged from the first-year
data. Thus we expect that most, if not all, of the "odd" features claimed to exist in the first-
year maps will survive. ... the quadrupole amplitude is indeed low, but not low enough to

http://lambda.gsfc.nasa.gov/product/map/dr2/pub_papers/threeyear/temperature/wmap_3yr_temp.pdf
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rule out /\CDM. ...

there do appear to be some questionable features in the data ... These features include:

low power, especially in the quadrupole moment;
alignment of modes, particularly along an "axis of evil" ...

the quadrupole and octupole phases are notably aligned with each other and ...
the octupole is unusually "planar" with most of its power aligned approximately
with the Galactic plane ...
the quadrupole plane and the three octopole planes [are] "remarkably aligned."...
three of these planes are orthogonal to the ecliptic and the normals to these planes
are aligned with the direction of the cosmological dipole and with the equinoxes.
This had led to speculation that the low-l signal is not cosmological in origin ...
"multipole vectors" ... characterize the geometry of the l modes ...[showing]... that
the "oriented area of planes defined by these vectors . . . is inconsistent with the
isotropic Gaussian hypothesis at the 99.4% level for the ILC map." ...

[ "multipole vectors" are described by Copi, Huterer, and Starkman on a cwru web page with an illustration on which
the following image is based:

]

the l = 5 mode is "spherically symmetric" at 3 sigma, and the l = 6 mode is
planar at 2 sigma confidence ...
l = 3 and 5 modes are aligned in both direction and azimuth ...

unequal fluctuation power in the northern and southern sky ... the ratio of low-l power
between two hemispheres ...[shows]... that only 0.3% of simulated skies have as low a
ratio as observed ...
a surprisingly low three-point correlation function in the northern sky;
an unusually deep/large cold spot in the southern sky; and
various "ringing" features, "glitches", and/or "bites" in the power spectrum. ...

the most scientifically compelling development would be the introduction of a new model
that explains a number of currently disparate phenomena in cosmology (such as the
behavior of the low l modes and the nature of the dark energy) while also making testable
predictions of new phenomena. ...".

 

http://www.phys.cwru.edu/projects/mpvectors/
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The WMAP 3-year parameter paper says:

"... r and ns are defined at k = 0.002 Mpc-1. ... The WMAP data requires either tensor
modes or a spectral index with ns < 1 to fit the angular power spectrum. ...

The low l multipoles, particularly l = 2, are lower than predicted in the /\CDM model. ...
Models with significant gravitational wave contributions, r = 0.3, make a ... prediction
...[of] ... a modified temperature spectrum with more power at low multipoles ...

The deviation of the primordial power spectrum from a simple power law can be most
simply characterized by a sharp cut-off in the primordial spectrum. Analysis of this
model finds that putting in a cut off of k_c = 3 x 10^(-4) / Mpc improves the fit ...

the simplest inflationary models predict only mild non-Gaussianities that should be
undetectable in the WMAP data ... If the universe were finite and had a size comparable to
horizon size today, then the CMB fluctuations would be non-Gaussian ... Since the release
of the WMAP data, several groups have claimed detections of significant non-
Gaussianities ... Almost all of these claims imply that the CMB fluctuations are not stationary
and claim a preferred direction or orientation in the data. ... we choose to address in a
unifying manner the large scale "asymmetry", "alignment" and low l power issues discussed in
the literature after the first year release ... by testing the hypothesis that the observed
temperature fluctuations, Tbar, can be described as a Gaussian and isotropic random field
modulated on large scales by an arbitrary function ... mild deviations ... are observed ... the
best fit form for f ...[is]... an axis lying near the ecliptic plane. This is the same feature that
has been identified in a number of papers on non-Gaussianity. ... If we were eager to claim
evidence of strong non-Gaussianity, we could quote the probability of this occurring
randomly as less than 2%. We, however, do not interpret the improvement ... as evidence
against the hypothesis that the primordial fluctuations are Gaussian. Since the existence of
non-Gaussian features in the CMB would require dramatic reinterpretation of our
theories of primordial fluctuations, more compelling evidence is required. ... an
alternative model that better fits the low l data would be an exciting development. ...".

 

My opinion from 2003 remains unchanged. It is that dipole (line segment) configurations

*---* 

are naturally related to spatial axes in 3-dimensional space, as are quadrupole (square) and octopole (cube)
configurations

*---*          *---* 
|   |          |\  |\
*---*          *-*-*-*
                \| \ |
                 *---*

However, since higher multipoles, from hexadecapole on up, are related to 4-dimensional and higher dimensional
hypercubes, they do not have such a direct relationship to spatial axes in 3-dimensional space. It seems to me that the
dipole, the quadrupole and the octopole are all aligned with respect to the same axis, which corresponds to the Great
Attractor in Virgo. Therefore, I thought in 2003, and I still think, that the dipole, quadrupole and octopole are all
related to the Great Attractor in Virgo, and that

"an alternative model that better fits the low l data" and "a new model that explains ... the
behavior of the low l modes and the nature of the dark energy"

could be the Segal conformal gravity sector of my D4-D5-E6-E7-E8 VoDou Physics Model,

http://lambda.gsfc.nasa.gov/product/map/dr2/pub_papers/threeyear/parameters/wmap_3yr
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because:

Dark Energy comes from the special conformal and Lorentz generators of the conformal
group Spin(2,4) = SU(2,2), and
the line-of-sight through the Great Attractor in Virgo goes through an unusually large
proportion of Minkowski-phase "islands" floating in the Conformal-phase Dark Energy
"sea".

 

A WMAP web page has a nice illustration from the NASA/WMAP Science Team of our expanding universe:

 

Another WMAP web page has an illustration from the NASA/WMAP Science Team

with a caption that says:

"... Stars A sequence from a movie called The Universe.
Frame one depicts temperature fluctuations (shown as color differences) in the oldest light in the
universe, as seen today by WMAP. Temperature fluctuations arose from the slight clumping of
material in the infant Universe, which ultimately led to the vast structures of galaxies we see today.
Frame two shows matter condensing as gravity pulls matter from regions of lower density onto
regions of higher density.
Frame three captures the era of the first stars, about 400 million years after the Big Bang. Gas has
condensed and heated up to temperatures high enough to initiate nuclear fusion, the engine of the

http://map.gsfc.nasa.gov/m_mm.html
http://map.gsfc.nasa.gov/m_or/m_or3.html
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stars.
Frame four shows more stars turning on. Galaxy chains forms along those filaments first seen in
frame two, a web of structure.
Frame five depicts the modern era, billions upon billions of stars and galaxies... all from the seeds
planted in the infant Universe. ...".

 

Cosmological Constant and Algebraic Quantum Field Theory

The Cosmological Constant is described from an Algebraic Quantum Field Theory point of view by Hollands and
Wald in gr-qc/0405082, where they say:

"... there are holistic aspects of quantum field theory that cannot be properly understood ... by
applying ordinary quantum mechanics to the low energy effective degrees of freedom of a more
fundamental theory defined at ultra-high-energy/short-wavelength scales ...

the absurdly large value obtained for the stress-energy of a quantum field when computed by applying
quantum mechanics without subtractions to the low energy modes of the field is usually referred to as
the "cosmological constant problem". In 4 dimensions, a calculation ... would yield an expected energy
density of order ... ( 10^19 GeV)^4 ... By contrast, the actual energy density of our universe is only of
order ... ( 10^(-12) GeV)^4 ... the enormous discrepancy between the naive mode-sum calculation and the
observed energy density is therefore generally viewed as a very serious "problem".

We do not share this view. As we have argued above, there are many aspects of the theory of a quantum
field that simply cannot be understood by viewing its low energy degrees of freedom as being
independent. The mode sum calculations ... do not properly take into account the holistic aspects of
quantum field theory. ... If one accepts the holistic aspects of quantum field theory, there is still a
"cosmological constant problem", but it is rather different than the usual formulation of it. The puzzle is
not, "Why is the observed energy density of the universe so small?" ... Rather, the puzzle is, "Why is the
cosmological constant so large?"

Quantum field theory predicts that the stress-energy tensor of a free quantum field in an adiabatic
vacuum state in a slowly expanding 4-dimensional universe should be of order of L^(-4), where L
denotes the size and/or radius of curvature of the universe. For our universe, 1/L would be of order
10^(-42) GeV. But observations of type Ia supernovae and the cosmic microwave background strongly
suggest that, at the present time, the dominant component of stress-energy in the universe is smoothly
distributed (i.e., not clustered with galaxies) and has negative pressure. The energy density of this so-
called "dark energy" is thus (10^(-12) GeV)^4, i.e. roughly the geometric mean of the unsubtracted
mode sum and quantum field theoretic predictions for vacuum energy density.

... if dark energy does correspond to vacuum energy of an interacting quantum field, it is our view that its
properties will be understood only by fully taking into account the holistic nature of quantum field theory.

... Of course, it remains a very significant puzzle as to why quantum field theory possesses holistic
aspects, i.e., how they arise from the more fundamental, underlying theory. However, it is likely that
we will need a much deeper understanding of the underlying theory in order to account for this. ...".

Such a deeper understanding is supplied by my D4-D5-E6-E7-E8 VoDou Physics Model. It is based on a
generalized hyperfinite II1 von Neumann algebra factor whose basic building block is the real Clifford algebra Cl(8).
Triality symmetries of Cl(8) give ultraviolet cancellations leading to a zero value of the vacuum fluctuation
Cosmological Constant in the full high-energy regime of 8-dimensional spacetime.

http://xxx.lanl.gov/abs/gr-qc/0405082
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These symmetries are inherited by the effective low-energy regime with 4-dimensional spacetime, so that it also has a
zero value of the vacuum fluctuation Cosmological Constant /\. The non-zero /\ that we observe now in our universe
(and that we measured with WMAP) is due to the Conformal Gravity of 4-dimensional spacetime based on the ideas of
Irving Segal, which gives calculated values of the ratio Dark Energy : Dark Matter : Ordinary Matter that are consistent
with WMAP observations.

The Holland andWald paper at gr-qc/0405082 is discussed in physics/0603112 by Bert Schroer, who says therein:

"... there are two important concepts of localizations in relativistic quantum theory: the Newton-Wigner
localization and modular localization. ...

the N-W localization results from the adaptation of the Born x-space localization probability to
relativistic wave functions and connects to a position operator and associated localization projectors
and probabilities ...

The use of N-W localization becomes ... deadly wrong (superluminal acausalities) if used for
propagation over finite distances.

modular localization results from the attempt to liberate the causal localization inherent in pointlike
quantum fields from the non-intrinsic aspects of field-coordinatization. Modular localization theory
assigns a preferred role to operator algebras associated with spatial wedge regions; in some sense
which can be made precise wedge algebras implement the best compromise between particles and fields.
As in the Lagrangian quantization approach the perturbative construction of a model is in principle
determined once one specified the Lagrangian, the QFT in the modular localization setting is uniquely
determined in terms of the structure of its wedge algebras (the position of the wedge algebra within the
algebra of all operators, or the algebraic structure of generators). The algebras for smaller regions
(spacelike cones, double cones) are determined in terms of algebraic intersections of wedge algebras. ...

the local net of spacetime-indexed operator algebras which ... quantum fields ... generate ... is analogous to
the coordinate-independent setting achieved in modern differential geometry. ...

Modular localization ... does not lead to projectors and probabilities but is correct concept for the
covariant causal localization of states and operator algebras. ... There are massiveWigner
representations in d=1+2 dimensions with anomalous (non-halfinteger) spin whose associated fields have
plektonic (braid group) statistics which is inconsistent with a pointlike localization as well with an onshell
structure. More precisely even in the "freest version" (vanishing scattering cross section) the realization of
braid group statistics requires that any operator whose one-time application to the vacuum is a state with a
one-particle component has necessarily a nonvanishing vacuum polarization cloud, in other words there is
no on-shell free anyon field.. Many properties of anyons (anyon=abelian plekton) can be seen by
applying modular localization to the Wigner representation. ...

if vector potentials become quantum objects ... The standard way... is to temporarily forget the
positivity requirement and to uphold the pointlike structure so that the usual perturbative Lagrangian
quantization approach could be applied. This is achieved by artificially extending the quantum theory by
adding in unphysical ghosts which at the end of the calculation have to be removed.

From the outset it is not clear that after having done the perturbation theory in this unphysical setting one
can remove the ghosts from quantities which in classical sense would be gauge invariant and the best
formulation which makes such a descend manifest (by formulating the physical descend as a
cohomological problem) is the well known BRST formalism of gauge theory. ... The problem starts if such
a BRST "catalyzer" (Ghosts are neither in the original problem of spin one particle representations nor in
the final physical answers) is not considered as a temporary computational trick, but becomes elevated to
the status of a fundamental physical tool. ...

Behind all these remarks is a theory, which after the Hilbert space operator formulation of quantum

http://xxx.lanl.gov/abs/gr-qc/0405082
http://xxx.lanl.gov/abs/physics/0603112
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mechanics is the most impressive examples of a perfect matching of mathematical concepts: the modular
(Tomita-Takesaki) theory of operator algebras and its unifying awe-abiding power to relate statistical
mechanics, quantum field theoretical localization and the local quantum physical reason d'etre for the
emergence of internal and external symmetries from general properties of operator algebras. ... Connes
used this new concepts to significantly extend the classification of factor algebras started by Murray
and von Neumann. ...

A particularly radical result in comparison with the standard Lagrangian setting is the possibility to
describe a full-fledged QFT with all its structural richness in terms of a finite number of "monades"
i.e. copies of one unique object in a common environment such that all physics is encoded in the
relative positions of these copies. If one interprets the word monade in this physical realization of
Leibniz's philosophy as the unique (up to isomorphism) hyperfinite type III1 Murray von Neumann factor
...

 

[ In my D4-D5-E6-E7-E8 VoDou Physics Model, the "monade" is a generalized hyperfinite II1 von Neumann
algebra factor whose basic building block is the real Clifford algebra Cl(8).

John Baez, in his week 175, described the classification of von Neumann algebras:

"... While classifying all *-algebras of operators is an utterly hopeless task, classifying von Neumann algebras is
almost within reach - close enough to be tantalizing, anyway. Every von Neumann algebra can be built from so-called
"simple" ones as a direct sum, or more generally a "direct integral", which is a kind of continuous version of a direct
sum. As usual in algebra, the "simple" von Neumann algebras are defined to be those without any nontrivial ideals.
This turns out to be equivalent to saying that only scalar multiples of the identity commute with everything in the von
Neumann algebra.

People call simple von Neumann algebras "factors" for short. Anyway, the point is that we just need to classify the
factors: the process of sticking these together to get the other von Neumann algebras is not tricky.

The first step in classifying factors was done by von Neumann and Murray, who divided them into types I, II, and III.
This classification involves the concept of a "trace", which is a generalization of the usual trace of a matrix.

Here's the definition of a trace on a von Neumann algebra. First, we say an element of a von Neumann algebra is
"nonnegative" if it's of the form xx* for some element x. The nonnegative elements form a "cone": they are closed
under addition and under multiplication by nonnegative scalars. Let P be the cone of nonnegative elements. Then a
"trace" is a function tr: P -> [0, +infinity] which is linear in the obvious sense and satisfies tr(xy) = tr(yx) whenever
both xy and yx are nonnegative.

Note: we allow the trace to be infinite, since the interesting von Neumann algebras are infinite-dimensional. This is
why we define the trace only on nonnegative elements; otherwise we get "infinity minus infinity" problems. The same
thing shows up in the measure theory, where we start by integrating nonnegative functions, possibly getting the answer
+infinity, and worry later about other functions.

Indeed, a trace very much like an integral, so we're really studying a noncommutative version of the theory of
integration. On the other hand, in the matrix case, the trace of a projection operator is just the dimension of the space
it's the projection onto. We can define a "projection" in any von Neumann algebra to be an operator with p* = p and
p2 = p. If we study the trace of such a thing, we're studying a generalization of the concept of dimension. It turns out
this can be infinite, or even nonintegral!

We say a factor is type I if it admits a nonzero trace for which the trace of a projection lies in the set
{0,1,2,...,+infinity}. We say it's type In if we can normalize the trace so we get the values {0,1,...,n}. Otherwise, we
say it's type Iinfinity, and we can normalize the trace to get all the values {0,1,2,...,+infinity}. It turn out that every

http://math.ucr.edu/home/baez/week175.html


March 2006 Updates

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Mar2006Update.html[4/16/18, 1:14:26 AM]

type In factor is isomorphic to the algebra of n x n matrices. Also, every type Iinfinity factor is isomorphic to the
algebra of all bounded operators on a Hilbert space of countably infinite dimension. Type I factors are the algebras
of observables that we learn to love in quantum mechanics. So, the real achievement of von Neumann was to begin
exploring the other factors, which turned out to be important in quantum field theory.

We say a factor is type II1 if it admits a trace whose values on projections are all the numbers in the unit
interval [0,1]. We say it is type IIinfinity if it admits a trace whose value on projections is everything in
[0,+infinity]. Playing with type II factors amounts to letting dimension be a continuous rather than discrete parameter!
Weird as this seems, it's easy to construct a type II1 factor. Start with the algebra of 1 x 1 matrices, and stuff it into the
algebra of 2 x 2 matrices as follows:

      ( x  0 ) 
x |-> (      )
      ( 0  x )

This doubles the trace, so define a new trace on the algebra of 2 x 2 matrices which is half the usual one. Now keep
doing this, doubling the dimension each time, using the above formula to define a map from the 2n x 2n matrices
into the 2n+1 x 2n+1 matrices, and normalizing the trace on each of these matrix algebras so that all the maps are
trace-preserving. Then take the union of all these algebras... and finally, with a little work, complete this and get a
von Neumann algebra! One can show this von Neumann algebra is a factor. It's pretty obvious that the trace of a
projection can be any fraction in the interval [0,1] whose denominator is a power of two. But actually, any number
from 0 to 1 is the trace of some projection in this algebra - so we've got our paws on a type II1 factor. This isn't the
only II1 factor, but it's the only one that contains a sequence of finite-dimensional von Neumann algebras whose
union is dense in the weak topology. A von Neumann algebra like that is called "hyperfinite", so this guy is
called "the hyperfinite II1 factor". It may sound like something out of bad science fiction, but the hyperfinite II1 factor
shows up all over the place in physics! First of all, the algebra of 2n x 2n matrices is a Clifford algebra, so the
hyperfinite II1 factor is a kind of infinite-dimensional Clifford algebra. But the Clifford algebra of 2n x 2n
matrices is secretly just another name for the algebra generated by creation and annihilation operators on the fermionic
Fock space over C2n. Pondering this a bit, you can show that the hyperfinite II1 factor is the smallest von Neumann
algebra containing the creation and annihilation operators on a fermionic Fock space of countably infinite
dimension. In less technical lingo - I'm afraid I'm starting to assume you know quantum field theory! - the hyperfinite
II1 factor is the right algebra of observables for a free quantum field theory with only fermions. For bosons, you want
the type Iinfinity factor. There is more than one type IIinfinity factor, but again there is only one that is hyperfinite.
You can get this by tensoring the type Iinfinity factor and the hyperfinite II1 factor. Physically, this means that the
hyperfinite IIinfinity factor is the right algebra of observables for a free quantum field theory with both bosons and
fermions.

The most mysterious factors are those of type III. These can be simply defined as "none of the above"! Equivalently,
they are factors for which any nonzero trace takes values in {0,infinity}. In a type III factor, all projections other than
0 have infinite trace. In other words, the trace is a useless concept for these guys. As far as I'm concerned, the easiest
way to construct a type III factor uses physics. Now, I said that free quantum field theories had different kinds of type
I or type II factors as their algebras of observables. This is true if you consider the algebra of all observables.
However, if you consider a free quantum field theory on (say) Minkowski spacetime, and look only at the observables
that you can cook from the field operators on some bounded open set, you get a subalgebra of observables which turns
out to be a type III factor! In fact, this isn't just true for free field theories. According to a theorem of axiomatic
quantum field theory, pretty much all the usual field theories on Minkowski spacetime have type III factors as
their algebras of "local observables" - observables that can be measured in a bounded open set. ...". ]

 

... the environment ...[is]... a joint Hilbert space in which this operator algebra sits in different positions ...
if these relative positions are defined in an appropriate way in terms of modular operator algebra concepts
(modular inclusions and intersections with a joint vacuum), then the existence of a Poincare (or conformal)
spacetime symmetry group and of a net of local algebras (generated from the action of these symmetries
on the monads) are consequences. ...
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A recently solved interesting problem of QFT which required a conceptual insight beyond the standard
setting is the quantum adaptation of Einstein's local covariance principle to QFT in curved
spacetime. The reason why it took such a long time to understand this issue is that the local (patch-wise)
isometric diffeomorphisms of the classical theory have no straightforward implementation on the level of
quantum states (as compared to the unitarily implemented standard global spacetime symmetries as
Poincare invariance of the vacuum state in Minkowski spacetime). The standard formalism for expectation
values based on Lagrangian action functional (or any other quantization formalism) does not separate
states from operators. ... after the algebraic approach led to such a separation one learned how to ...
formulate quantum local covariance ...[using]... its algebraic functorial formulation in terms of a functor
which relates a category of causal manifolds with a category of certain algebras, the old problem one had
with states became clear: states are dual to algebras.

When one dualizes the algebraic statement one finds that only foleii of states are invariant, the quantum
local covariance does not leave them individually unchanged. The upshot of these investigations is a new
way of looking at QFT: instead of considering quantum fields on prescibed Lorentzian causally complete
(globally hyperbolic) manifolds, a field theory model in the new setting is a functor between all causally
complete manifolds and an operator algebraic category (e.g. the Weyl algebra, the CAR algebra,....).

... the ... quantum version of Einstein's local covariance ... does not support the naive zero point
energy counting arguments as in ... S. Weinberg, Rev. Mod. Phys. 61, (1989) 1 ... which treat the
vacuum as a relativistic quantum mechanical level system. These arguments have been uncritical used
by many particle physicists ... In a very interesting paper Hollands and Wald ...[ gr-qc/0405082 ]... show
that the local covariance setting of QFT contradicts such relativistic quantum mechanical picture of filling
momentum space levels ... which is in harmony with the idea the momentum space (Fourier transform)
only acquires its physical interpretation through covariant localization and not the other way around.
Unfortunately the incorrect idea that QFT is some sort of relativistic quantum mechanics is extremely
widespread, so that their arguments probably will not get the attention which they deserve.

Needless to mention that generically curved spacetime reference states which replace the Minkowski
vacuum do lead to nonvanishing expectation of the correctly (in agreement with the local covariance
principle) defined stress-energy tensor. There is however a new coupling parameter involving the
curvature and within a curved spacetime setting one has to make assumptions about its numerical strength.
Hollands and Wald show that the problem of a theory based on a energy-stress tensor quantized
according to the requirement of local covariance does not lead to such gigantic values for the
cosmological constant. ...".

Further, Schroer goes on to say:

"... The string-theorists "only game in town" claim is based on the belief that the main content of
QFT is already known. But if a theory allows for such a radically different conceptual setting as I have
indicated ... it is quite far from having reached its closure. It rather seems to call for another post-
renormalization revolutionary step before it can reach its final form. ...

[ Such a step could be provided by my D4-D5-E6-E7-E8 VoDou Physics Model based on a generalized hyperfinite
II1 von Neumann algebra factor whose basic building block is the real Clifford algebra Cl(8). ]

... The crisis in particle physics ... finds its most visible outing in the hegemony of string theory ... As
long as some leading physicists, including Nobel prize winners, are failing to play their natural role as
critical observers (in contrast to their more critical predecessors as Pauli who kept particle physics in a
healthy rational state), the present situation will continue and may even deteriorate. ...

There is a related sociological problem. If an idea which promoted the careers of many physicists is
kept alive for such a long time it becomes immune against criticism. I think nobody at this late point
would seriously expect that somebody who invested more than 3 decades into a theory which led to tens of

http://xxx.lanl.gov/abs/gr-qc/0405082
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thousands of publications but failed to make contact with real physics will come up and say "sorry folks
this was it"? ...

With a large number of chairs at theoretical physics departments worldwide being occupied by string
theorists I do not see much hope. ... the chance for a radical change of direction through newcomers
entering particle physics will remain extremely dim ... Nowadays somebody who has the capabilities
and the guts to resist the lure of the string hegemon in pursuit of his own original ideas will run a high risk
to see the end of his academic career with no old-fashioned patent office around which could serve as
a temporary shelter. ...".

 

Atiyah and World Line Strings

In the .mov version of Atiyah's 24 Oct 2005 KITP talk Atiyah says (at about 1:12:24) that his class of models is based
on "… the past history of a particle moving as a real particle …", which seems to me to be the past world-line of the
particle. An audience member describes to Atiyah (at about 1:05:02):

"… a common thread between the class of models you are suggesting, Connes class of models, and some
unsolved problems in string theory.

So, one simple way to think about the class of models you are talking about is just to do a power series
expansion of x(t-r) in t and … the higher derivatives of t so then you have an infinite order differential
equation.

Similarly, quantum field theory on a noncommutative spacetime can be expressed in terms of a star
product which is an exponential of derivatives and therefore is also in some sense a differential equation
with an infinite number of derivatives and

the best nonperturbative formulation of string theory we have is string field theory which is expressed in
terms of Witten's star product on strings which is also expressed in terms of some exponential of
derivatives, but which we don't understand how to grapple with as well …".

It seems to me that a natural physical interpretation of that "common thread" is that strings should be interpreted as
world-lines, NOT as individual particles or precursors of individual particles.

However, Atiyah himself does not agree. He said to me by e-mail "Yes my idea is to make
things depend on the past world line of the particle. Your comment on infinite numbers wf
derivatives is pertinent but does not really help. No, I do not think world lines are strings. I
should emphasise that my ideas are very tentative and evolving all the time.".

Quantum Ranger, in a comment on Peter Woit's blog, asked "… what happens to the missing "planck-memory", it
seems to be forever evolving "backwards", as for sure, even the Planck-memory has to been formated from a previous
"past"? …".

I agree that is a good question, and it is also something that nagged in the back of my mind (in the form of why should
the memory / past world-line be cut off at the Planck scale).

If there were no past time cutoff, then the basic entity would be the entire (back to the big bang?) past history world-
line of each particle. Maybe such a model would be like that of Andrew Gray, who said in quant-ph/9712037 (in the
abstract) "… probabilities are … assigned to entire fine-grained histories. The formulation is fully relativistic and
applicable to multi-particle systems. It shall be shown that this new formulation makes the same experimental
predictions as quantum field theory …".

http://online.kitp.ucsb.edu/download/strings05/atiyah/snd/Atiyah_KITP.mov
http://www.math.columbia.edu/~woit/wordpress/?p=285#comments
http://xxx.lanl.gov/abs/quant-ph/9712037
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 The same Andrew Gray proposed a "Quantum Time Machine" in version 1 of quant-ph/9804008v1, but he withdrew
that proposal on 8 Aug 2004, the same day that he posted version 2 of quant-ph/9712037. Therefore, it seems to me
that although Andrew Gray felt his "Quantum Time Machine" was flawed, he still feels that his formulation of
quantum theory in terms of "entire fine-grained histories", which sounds to me a lot like Atiyah's model without the
Planck-scale cutoff, is valid.

 I wonder whether Atiyah knows of Gray's model, and, if so, how he (Atiyah) thinks it compares with his (Atiyah's)
model.

Peter Woit said in his blog: "… Both Atiyah and Witten are extremely quick on their feet. … Raoul Bott, who had just
walked away from Atiyah and Witten, shaking his head … told me he found listening to the two of them "scary" since
they were so much quicker than he was. Bott is a great mathematician also, but one who has to think everything
through slowly and carefully to understand it, quite different than Atiyah or Witten. …".

Peter Woit's characterization might be that Atiyah is a Hare and Bott is a Tortoise, yet working together they produced
wonderful results. In an interview Bott described his work with Atiyah, saying: "… In most of my papers with Atiyah
he would write the final drafts and his tendency was to make them more abstract. …".

Bott went on to say: "… I like the old way of presenting things with an example that gives away the secret of the proof
rather than dazzling the audience. … on the whole I like the problems to be concrete. I'm a bit of an engineer. For
instance, in topology early on the questions were very concrete - we wanted to find a number! …".

As to physics and physicists, Bott made an observation about the Princeton IAS under Oppenheimer: "…
Oppenheimer had taken over, and he was very dominant in the physics community. He had a seminar that every
physicist went to. We mathematicians always thought they ran off like sheep, for we would pick and choose our
seminars! …". Maybe superstring theory under Witten and Gross is a the contemporary manifestation of
physicists' sheep-like behaviour.

Bott, in his interview at http://www.ams.org/notices/200104/fea-bott.pdf , said "… the start of my long and wonderful
collaboration with Michael Atiyah. We first of all gave a new proof of the periodicity theorem which fitted into the K-
theory framework … Then Grothendieck, in the purely algebraic context, gave a … proof …[of]… the index theorem
… using his K-theory in the formal, algebraic way. … Before, we had taken complex analysis or algebraic geometry as
a given, so that the differential operator was hidden … here, suddenly the topological twisting of the differential
operator came into the equation. Of course, Atiyah and Singer immediately realized that this twisting is measured with
the homotopy groups of the classical groups, by the so-called symbol. Eventually the whole development of index
theory fitted the periodicity theorem into the subject as an integral part. Atiyah very rightly chose Singer to collaborate
on this project. …".

In their book Spin Geometry (Princeton 1989 at page 277), Lawson and Michelsohn said: "… In 1982, E. Witten found
a different approach … through consideration of symplectic geometry and supersymmetry. … he outlined a proof of
the index theorem for the Atiyah-Singer operator … however … none of these methods [including Witten's] applies to
prove the index theorem for families or the Cl_k - index Theorem (in their strong forms). These theorems in general
involve torsion elements in K-theory which are not detectable by cohomological means. …".

In his book Introduction to Superstrings and M-theory (Second Edition, Springer 1999, 1988 at page 338), Michio
Kaku said: "… new developments in supersymmetry have now made it possible to prove the Atiyah-Singer index
theorem from a simple Lagrangian. Traditionally, the proof of the Atiyah-Singer theorem has been inaccessible to
most physicists because of the intricacies of the mathematical formulation. …".

Reading those excerpts in sequence leads me to think that a reason that superstring physicists are so attached to
supersymmetry is that it is only through Witten's supersymmetric approach that they can understand the Atiyah-Singer
index theorem.

However, by restricting themselves to the Witten supersymmetric construction, the supersymmetry physics people are

http://xxx.lanl.gov/abs/quant-ph/9804008v1
http://xxx.lanl.gov/abs/quant-ph/9712037
http://www.ams.org/notices/200104/fea-bott.pdf
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cutting themselves off from possibly very fruitful avenues of constructing new and possibly realistic physics models.

For instance, Lawson and Michelsohn, at page 270 of their book cited above, said [I have omitted some tildes etc from
notation due to ASCII limitations]: "… Given a real operator … in the basic case, no information is lost under
complexification. This is not true, however, if one passes to the index theorem for families. The index of a family of
real operators takes its value in the group KO(A), and .. for example … KO(Sn) = Z2 for n = 1 (mod 8) but K(Sn) =
{0} in these dimensions. For this reason Atiyah and Singer established a separate index theorem for families of real
operators. It is a more subtle and profound result … the appropriate theory is not KO-theory … It is the more general
KR-theory …".

If Kaku's assessment of physicists' inability to understand a KR-theoretical index theorem is correct, then I share Peter
Woit's sense of loss if Atiyah is not now "working on the relation between K-theory and physics".

 

MacDowell-Mansouri Gravity
According to Freund in chapter 21 of his book Supersymmetry (Cambridge 1986)
where chapter 21 is a NON-SUPERSYMMETRY chapter leading up
to a supergravity description in the following chapter 22:

"... Einstein gravity as a gauge theory ...
Whether the gauge group be the Poincare or the [anti-] de-Sitter group,
we expect a set of gauge fields w^ab_u for the Lorentz group
and a further set e^a_u for the translations, ...

Everybody knows though,
that Einstein's theory contains but one spin two field,
originally chosen by Einstein as  g_uv  =  e^a_u  e^b_v  n_ab
(n_ab = Minkowski metric).

What happened to the w^ab_u ?

The field equations obtained from the Hilbert-Einstein action
by varying the w^ab_u are algebraic in the w^ab_u ... permitting
us to express the w^ab_u in terms of the e^a_u ...".

The w do not propagate ...

... We start from the four-dimensional de-Sitter algebra

...so(3,2).
Technically this is the anti-de-Sitter algebra

... We envision space-time as a four-dimensional manifold M.

At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.

From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]

R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu

...[where]... the structure constants f^C_AB ...[are for]...
the anti-de-Sitter algebra ....

We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...

...[ AFTER A LOT OF ALGEBRA THAT I WON'T TYPE HERE ]...

we shall see ...[that]... the action becomes invariant under
all local [anti]de-Sitter transformations ...[and]...
we recognize ...
the familiar Hilbert-Einstein action with cosmological term
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in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with 
cosmological term. 
Variation of the spin-connection ... in turn ... yield the 
torsionless Christoffel connection ... the torsion components 
... now vanish. So at this level full sp(4) invariance has 
been checked. 
... Were it not for the assumed space-inversion invariance ... 
we could have had a parity violating gravity. ... 
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not 
require Riemannian invertibility of the metric. ... the 
solution has torsion ... produced by an interference between 
parity violating and parity conserving amplitudes. 
Parity violation and torsion go hand-in-hand. Independently 
of any more realistic parity violating solution of the 
gravity equations this raises the cosmological question 
whether the universe as a whole is in a space-inversion 
symmetric configuration. ...". 

Ark Jadczyk / John Gonsowski Physics Outline
Ark Jadczyk physics model discussion - February 2006
based on John Gonsowski Signs of the Times Forum

Date: Sun, 26 Feb 2006 20:54:49 -0500
To: lark1@quantumfuture.net
From: Tony Smith <f75m17h@mindspring.com>
Subject: Signs of Times Forum

Ark, thanks for your message and reference to the Signs of the Times
Forum discussion about some aspects of my web site.
I am a bit late and slow in replying because I have just returned
from a trip to Connecticut (a final illness and funeral, so somewhat
sad and stressful).

A lot of points have been raised in your discussion with John G,
and it is easier for me to deal with them by e-mail to you
and let you post it (or any part of it that you find interesting)
if you want to do so. Feel free to delete stuff you find uninteresting.

Here are some of the points that I see, and some comments in
which I will ignore signature issues to try to keep this short:

As to fundamental structure as it emerges from Clifford algebra,
see my web page at
http://www.valdostamuseum.org/hamsmith/ClifTensorGeom.html
Roughly,
if the universe is describable by a union of all possible
(some very large) real Clifford algebras,
and
then you use real periodicity to factor each Clifford algebra into a
tensor product of Cl(8) tensor algebras
then
that union (in the limit) is a generalization of the well-known
von Neumann hyperfinite II1 factor, where the generalization
is the replacement of the complex 2x2 structures by
the real Cl(8) Clifford algebra.
Then,
if each Cl(8) in each tensor product Clifford algebra "chain"
describes the physics of a small neighborhood in our universe,
each "chain" can (and probably will) "fold up" in such a way that
each Cl(8) neighborhood is connected to other Cl(8) neighborhoods
so that they collectively form a macroscopic region of an 8-dim
spacetime that has a Planck-scale lattice structure.
In this sense, an 8-dim spacetime "emerges" from a primordial
giant "union" or collection of all possible real Clifford algebras.

The 8-dim spacetime has a natural continuum approximation whose
structure is M4 x CP2 with physics somewhat related to the
Kaluza-Klein model of Batakis as described on my web page at
http://www.valdostamuseum.org/hamsmith/YamawakiCP2KKNJL.html#Batakis
This web page also describes in some detail how, in this model,
Nambu-Jona-Lasinio type T-quark condensates, and their connection
to Higgs and Vacua, explain the three peaks of T-quark events that
have been observed by Fermilab (two of those three peaks have been
ignored by Fermilab's official consensus publications, but they are
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there nontheless, and my web site has some discussions about that).

As to where gravity comes from in this picture,
the Cl(8) bivector Lie algebra Spin(8) has a
subalgebra the conformal Spin(2,4) = SU(2,2)
which produces gravity by the MacDowell-Mansouri mechanism
http://www.valdostamuseum.org/hamsmith/cnfGrHg.html#CnfMMgr

Since the conformal group has the anti-deSitter/Poincare group as a
subgroup, it is possible that some regions in our universe
(such as our solar system inside the orbit of Uranus) see
gravity in a non-expanding Poincare phase like the fixed
pennies on an expanding balloon,
while
some regions beyond Uranus see gravity in an expanding conformal phase
like the expanding surface of a balloon.
The picture is motivated by, and the conformal phase is similar to,
Segal's conformal gravity
http://www.valdostamuseum.org/hamsmith/SegalConf.html
and it is consistent with (and effectively explains) both
the Pioneer anomaly and the unusual rotational axis of Uranus.
http://www.valdostamuseum.org/hamsmith/SegalConf3.html#pioneerexpmt
and it also gives Dark Energy : Dark Matter : Ordinary Matter ratios
that are in agreement with the WMAP observations
http://www.valdostamuseum.org/hamsmith/cosconsensus.html#grvphtncc
Possible exploitation of Dark Energy using coherent arrays of small
Josephson Junctions is discussed at
http://www.valdostamuseum.org/hamsmith/coscongraviton.html#QEDDE
It is interesting that such coherent Josephson Junction arrays
may be related to coherent tubulin arrays in human consciousness
http://www.valdostamuseum.org/hamsmith/QuanCon.html
and that there might be interesting resonant connections among
such related structures
http://www.valdostamuseum.org/hamsmith/QuantumMind2003.html
I will note that the link immediately above is to a version of
a paper that was barred from the Cornell arXiv due to their
blacklisting me. Note that they have allowed posting by others
on the subject of quantum consciousness, for example, papers
by Fred Thaheld at quant-ph/0509042 and physics/0601060 and
others.

As to why strings might be relevant, see my construction of a
physically realistic string theory model at
http://cdsweb.cern.ch/search.py?recid=730325&ln=en
Due to being blacklisted by the Cornell arXiv, it is not there,
but I put it up on the above site at CERN shortly before
CERN discontinued its EXT series on its preprint server.

As to information and the initial "big bang", I generally
subscribe to the approach of Paula Zizzi as I discuss at
http://www.valdostamuseum.org/hamsmith/cosm.html#QCdSInfl

There are many technical issues, some of which need more work,
but in a short message there is no way that I can deal with
them all. However,
the end result is that I have constructed a physics model
that is in reasonably good (in my opinion) agreement
with all experimental observations. See my web page at
http://www.valdostamuseum.org/hamsmith/2002SESAPS.html
and, for neutrino masses and mixing angles,
http://www.valdostamuseum.org/hamsmith/snucalc.html#asno

I wish that I could say that I would happily discuss by
e-mail and in blogs etc all questions in detail,
but I am only one person with a limited time in life,
and there are MANY very detailed questions, and
I have no help from institutional affiliation or school of coworkers,
so for further details I refer any interested party to the above
links and to all other material on my web site.
I know that there may exist errors in detail,
and that my terminology may not be precisely what everyone else
would like,
and that some parts of my web site etc were written years
before others, and there may be some inconsistencies due
to evolution of my thinking,
but I believe that any inconsistencies and any errors in detail and
terminology are correctable and that
as an overall structure the above model gives a  substantially accurate
description of nature and some interesting avenues for future exploration
(particularly with respect to Dark Energy and consciousness).
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Tony

Date: Mon, 27 Feb 2006 11:14:51 -0500
To: lark1@quantumfuture.net
From: Tony Smith <f75m17h@mindspring.com>
Subject: Lagrangian

Ark, on the Signs of the Times Forum,
you ask why I use the Lagrangian that I use.

My Lagrangian for 4-dim spacetime with CP2 internal symmetry space
is inherited from a Lagrangian over 8-dim spacetime that comes
from the Cl(8) Clifford Algebra.

The Cl(8) Clifford algebra structures give Lagrangian components
as follows:

8-dim vector part     -> 8-dim base manifold over which the Lagrangian
                         density is integrated

28-dim bivector part  -> gauge boson curvature term of Lagrangian density

16-dim spinor part    -> 8-dim fermion spinor particle and
                         8-dim fermion spinor antiparticle part of
                         Lagrangian density

Further details and the physical interpretation of the other parts
of Cl(8) are given on my web site, as are details of how the
4-dim spacetime Lagrangian appears when you break the full octonionic
symmetry of the 8-dim spacetime by introducing a preferred
quaternionic subspace (it can be thought of as "freezing out" at
lower energies such as where our experiments are done).

I should note that the (not 1 to 1) supersymmetry between
the 28 gauge bosons and the 8 fermion particle types
may be useful in cancellations for ultraviolet finiteness for
the 8-dim spacetime, which is useful for the 4-dim spacetime Lagrangian
of the corresponding low-energy theory,
and
that the 3 generations of fermions for 4-dim spacetime come
from the structure of the dimensional reduction from 8-dim spacetime
due to freezing out of a preferred quaternionic subspace.
(The 8-dim spacetime fermions have only one generation.)

As I would hope might be clear from the above,
the Lagrangian is NOT just made up ad hoc,
it is a natural construction based on the structure of Cl(8).

Tony

Date: Mon, 27 Feb 2006 15:16:48 -0500
To: lark1@quantumfuture.net
From: Tony Smith <f75m17h@mindspring.com>
Subject: manifold and density

Ark,you ask "... What is your 8-dimensional manifold,
and
how you define your "Lagrangian density"? ...".

The 8-dim manifold is S1xS7 which is the Shilov boundary of
the bounded complex domain of type IV(8)
that corresponds to
the type BD(I) rank 2 symmetric space Spin(10) / Spin(8)xU(1)

After a particular quaternionic structure is frozen out,
the resulting Kaluza-Klein type space has two parts:
compact internal symmetry space CP2 = SU(3) / U(2)
and
4-dim spacetime S1xS3 which is the Shilov boundary of
the bounded complex domain of type IV(4)
that corresponds to
the type BD(I) rank 2 symmetric space Spin(6) / Spin(4)xU(1)

Of course, I should say that your work, including papers with Coquereaux,
have been very important to me in trying to understand such
Lie sphere geometry structures.

The complex domain of which the 4-real-dim spacetime is the Shilov boundary
has physical significance in determining the relative strengths of
the forces (gravity, color, weak, electrmagnetic)
using techniques motivated by (but not identical to) those of
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Armand Wyler in the 1960s-70s with respect to calculation of
the electromagnetic fine structure constant.
If you are interested in Wyler's work, you can go to my web site.
The unpublished papers that he wrote while at the Princeton IAS
under Freeman Dyson's directorship are both in one pdf file at
http://www.valdostamuseum.org/hamsmith/WylerIAS.pdf
It is about 17 MB in size, and is a long download for slow dialup.

Details about the Lagrangian (sorry for the notation which is
done due to limitations of html when I wrote it up) are at
http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#D4D5E6Lagrangian

You can see an ealier version (not up to date in all technical details,
but generally similar) in more familiar LaTeX notation in a paper
that I put on the xxx.lanl.gov archive before it became the Cornell arXiv
and before I was blacklisted:
http://xxx.lanl.gov/abs/hep-ph/9501252

A very important unconventional technique is application
of the work of Meinhard Mayer (who used the book of Kobayashi
and Nomizu, volume 1) on dimensional reduction of gauge models.
Here are references:
Mayer, Hadronic Journal 4 (1981) 108-152,
and also articles in New Developments in Mathematical Physics,
20th Universitatswochen fur Kernphysik in Schladming
in February 1981 (ed. by Mitter and Pittner),
Springer-Verlag 1981, which articles are:
A Brief Introduction to the Geometry of Gauge Fields (written with Trautman);
The Geometry of Symmetry Breaking in Gauge Theories; and
Geometric Aspects of Quantized Gauge Theories.

If it were more widely known, maybe my work would be more acceptable
to the physics community, but it is not so widely known (of course,
people like Mayer, Trautman, et al know it well, but they are not
a big proportion of the physics community).

Tony

PS - IIRC (if I recall correctly, which may not be the case as my
memory gets more questionable as I age),
when I published my early work (including the Mayer mechanism
stuff) in the 1980s in the International Journal of Theoretical Physics, \I
think that Mayer may have expressed an opinion about it,
saying something like "... if even half of what this paper says is true,
it is a very important paper ...".
Unfortunately for me, he may be the only physicist who ever said such
a thing, while a lot of physicists obviously dislike my work and/or me
(since I am blacklisted).

Date: Mon, 27 Feb 2006 20:28:51 -0500
To: lark1@quantumfuture.net
From: Tony Smith <f75m17h@mindspring.com>
Subject: Wyler and quaternion stuff
Cc: f75m17h@mindspring.com

Ark, you ask about Wyler and IAS.

As far as I know, Wyler's two 1972 IAS papers were never published
beyond being presented to Freeman Dyson. My copies were given to me
in the 1980s by Robert Gilmore, whom I visited at Drexel to discuss
Wyler's work.

As to why I am pretty sure the papers were never published,
the story is sad and interesting.

When Wyler left IAS, he gave the two papers to Freeman Dyson,
probably with the Operations paper on top of the Light Cone paper,
and
Wyler wrote on the top sheet
       "a Monsieur le Professeur Dyson,
        avec me profonde reconnaissance
        A. Wyler"

When Gilmore was working on Wyler's stuff (1970s), he talked to Dyson,
who gave him both papers. Dyson wrote to Gilmore (on the top page adjacent
to the writing by Wyler):
       "R. Gilmore:
        This seems to be the only copy I have.
        Don't tell Wyler I gave it to you.



March 2006 Updates

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Mar2006Update.html[4/16/18, 1:14:26 AM]

        F. D."

As I talked with Gilmore in the 1980s, Gilmore gave me the papers.
Gilmore told me that Dyson had told him that he (Dyson) was unhappy
with Wyler because, during his (Wyler's) time at IAS, Wyler did not
interact with anyone (did not give talks, did not even engage in
informal discussion) but only stayed by himself at his desk in his
little cubby-hole cubicle-like study place at IAS.
Gilmore said that, although he thought there might be something to
Wyler's ideas, Wyler had told him (Gilmore, on a visit to
Switzerland) that he (Wyler) was not sure of physical interpretations,
but that he (Wyler) thought the math was so beautiful that if he
connected it to the fine structure constant maybe a lot of physicists
would get interested in the subject matter.
Gilmore said that he (and his wife) were tired of fighting the
hostility of the physics community, and therefore he was giving
up any further work related to Wyler's approach (that is why
Gilmore was OK with giving me the papers).
I, however, have been stubborn ( and/or stupid ) enough to pursue
such things despite the hostility (up to and including blacklisting)
that I have encountered.

Since I still have the papers, and they were the only ones
that Dyson had, and also the only ones that Gilmore had,
I guess that they have never been published anywhere,
and they are probably the only copies in existence (unless
Wyler kept some copies for himself).

It makes me sad to think that the material has been so
unappreciated (not to mention viciously attacked by people
like David Gross) for so long.

-------------------------------------------------------------

Also, you ask about choosing a quaternionic structure.

One reason to choose a quaternionic structure is to look at
an 8-dim E8 lattice.

In 4 dimensions with basis {1,i,j,k},
the 24 D4 lattice nearest neighbors look like
+/-1, +/-i, +/-j, +/-k  (8 vertices) and
(1/2)( +/- 1 +/- i +/- j +/- k) (16 vertices with all 2^4 sign possibilities).

In 4-dim, you have the basis axes plus 16 diagonal-type vertices,
with the components of the diagonal-type vertices evenly spread
among all 4 basis elements.

In 8 dimensions with octonionic basis {1,i,j,k,e,ie,je.ke},
an E8 integral domain has 240 nearest neighbors that look like
+/-1, +/-i, +/-j, +/-k, +/-e, +/-ie, +/-je, +/-ke (16 vertices)
and
224 vertices that look like
       (±1 ±ie ±je ±ke)/2                    (±e  ±i  ±j   ±k )/2
       (±1 ±ke ±e  ±k )/2                    (±i  ±j  ±ie  ±je)/2
       (±1 ±k  ±i  ±je)/2                    (±j  ±ie ±ke  ±e )/2
       (±1 ±je ±j  ±e )/2                    (±ie ±ke ±k   ±i )/2
       (±1 ±e  ±ie ±i )/2                    (±ke ±k  ±je  ±j )/2
       (±1 ±i  ±ke ±j )/2                    (±k  ±je ±e   ±ie)/2
       (±1 ±j  ±k  ±ie)/2                    (±je ±e  ±i   ±ke)/2

In 8-dim, you have the basis axes plus 224 diagonal-type vertices,
but
the components of each of the diagonal-type vertices only have
4 of the 8 basis elements,
so
the E8 integral domain looks like it is sort of fundamentally 4-dim,
and particularly
that if the element e were replaced by 1, it would go down to 4-dim.

Also, there are 6 other E8 integral domains of the same form,
for a total of 7, and they correspond in a structurally natural
way to the 7 imaginary octonions.
The physical significance of the 7 different E8 integral domains
appears when you stack 8-branes in the unconventional string theory
model that I put on CERN EXT (just before it was discontinued) at
http://cdsweb.cern.ch/search.py?recid=730325&ln=en

In terms of continuum structure, picking a quaternionic subspace
is most naturally described in terms of calibrations of the octonionc
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spacetime, in which there is an associative 3-form (say, basis {i,j,k})
that "picks out" the 3 spatial dimensions and
a coassociative 4-form (say, basis {e,ie,je,ke}) that "picks out"
the 4-dim internal symmetry space.
Calibrations are described in books like
Spinors and Calibrations, by Reese Harvey, and
Spin Geometry, by Lawson and Michelsohn.

All this may look complicated (so much so as to deter most physicists
>from working on it), but it fits together so well that it feels right
to me (for example, if there were not 7 different E8 integral domains,
then the stacking of 8-branes in the string version would not work right).
Also,
I should note that in the string version, strings are world-lines,
not little particles.
Roughly, the string version gives something like the Bohm guiding
quantum potential stuff.
Short string world-lines are virtual internal loops,
and long string world-lines are "asymptotic" particle paths.
Such a physical interpretation of strings has not been well
received by the conventional superstring community, to say the least.

Tony

Date: Mon, 27 Feb 2006 20:39:49 -0500
To: lark1@quantumfuture.net
From: Tony Smith <f75m17h@mindspring.com>
Subject: Wolf paper

Ark, you ask about a a copy of Wolf, J. (1965), J. Math. Mech. 14, 1033.

It has been a useful paper for me, but I think there were some technical
errors in some of Wolf's early papers, probably including it,
and that the most nearly correct version is at

Joseph A. Wolf,
The Geometry and Structure of Isotropy Irreducible Homogeneous Spaces,
Acta Math. 120 (1968) 59-148
and Erratum Acta Math. 152 (1984) 141-142

The stuff is mentioned in Wolf's book Spaces of Constant Curvature
(5th ed) (Publish or Perish 1984), but there (page 202) Wolf says:
"... Added in proof.
A completes structure theory and classification has now been worked out
for the isotropy irreducible riemannian manifolds.
Unfortunately it is too long and technical to summarize here. ...",
and he makes reference to the above Acta Math paper and its Erratum.

I wish that he had expanded the book to include the material,
but he did not.

Tony

 

Josephson Junction Dark Energy

 

In astro-ph/0512327 Christian Beck says:

"... The physical nature of the currently observed dark energy in the universe is completely unclear, and
many different theoretical models co-exist. Nevertheless, if dark energy is produced by vacuum
fluctuations then there is a chance to probe some of its properties by simple laboratory tests based on
Josephson junctions. These electronic devices can be used to perform 'vacuum fluctuation spectroscopy',
by directly measuring a noise spectrum induced by vacuum fluctuations. One would expect to see a cutoff
near 1.7 THz in the measured power spectrum, provided the new physics underlying dark energy couples
to electric charge.

The effect exploited by the Josephson junction is a subtile nonlinear mixing effect and has nothing to do

http://xxx.lanl.gov/abs/astro-ph/0512327
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with the Casimir effect or other effects based on van der Waals forces. A Josephson experiment of the
suggested type will now be built, and we should know the result within the next 3 years. ...".

The Josephson experiment mentioned by Christian Beck is by P A Warburton of University College London. It is
EPSRC Grant Reference: EP/D029783/1, "Externally-Shunted High-Gap Josephson Junctions: Design, Fabrication and
Noise Measurements", starting1 February 2006 and ending 31 January 2009 with £ Value: 242,348. Its abstract states:

"... In the late 1990's measurements of the cosmic microwave background radiation and distant supernovae
confirmed that around 70% of the energy in the universe is in the form of gravitationally-repulsive dark
energy. This dark energy is not only responsible for the accelerating expansion of the universe but also
was the driving force for the big bang. A possible source of this dark energy is vacuum fluctuations which
arise from the finite zero-point energy of a quantum mechanical oscillator, hf/2 (where f is the oscillator
frequency). Much experimental and theoretical astrophysics and cosmology research is currently focussed
on confirming the source of dark energy. A recent publication by Beck and Mackey, however, suggests the
possibility that dark energy may be measured in the laboratory using resistively-shunted Josephson
junctions (RS-JJ's). Vacuum fluctuations in the resistive shunt at low temperatures can be measured by
non-linear mixing within the Josephson junction. If vacuum fluctuations are responsible for dark energy,
the finite value of the dark energy density in the universe (as measured by astronomical observations) sets
an upper frequency limit on the spectrum of the quantum fluctuations in this resistive shunt. Beck and
Mackey calculated an upper bound on this cut-off frequency of 1.69 THz. Measurements of quantum noise
in Josephson junctions were performed in a quite different context in the early 1980's. Most notably for
this work, the spectrum of zero-point fluctuations in RS-JJ's was measured by the BErkeley group, but
only up to 0.6 THz. The upper frequency limit of these measurements was dictated by the gap energy of
the lead-alloy superconductors used in that experiment. At higher frequencies tunnelling of quasiparticles
dominates over all other electronic processes. We therefore propose to perform measurements of the
quantum noise in RS-JJ's fabricated using superconductors with sufficiently large gap energies that the full
noise spectrum up to and beyond 1.69 THz can be measured. Unfortunately niobium junctions, which may
now be repeatably and reproducibly fabricated, have a cut-off frequency of, at best, 1.5 THz. There are
two candidate families of superconductor which present themselves as viable alternatives to niobium: the
nitrides and the cuprates. Nitride junctions have cut-off frequencies of around 2.5 THz, which should give
sufficiently low quasiparticle current noise around 1.69 THz at accessible measurement temperatures.
Cuprate superconductors have an energy gap an order of magnitude higher than the nitrides, but here there
is finite quasiparticle tunnelling at voltages less than the gap voltage, due to the d-wave pairing symmetry.
By performing experiments on both the nitrides and the cuprates we will have two independent
measurements of the possible cut-off frequency in two very different materials systems. This would give
irrefutable confirmation (or indeed refutation) of the vacuum fluctuations hypothesis. ...".

Some points that may be relevant to the experiment are:

1 - the critical density in our universe now is about 5 GeV/m^3

 2 - it is made up of Dark Energy : Dark Matter : Ordinary Matter in a ratio DE : DM : OM = 73 : 23 : 4

 3 - the density of the various types of stuff in our universe now is

DE = about 4 GeV / m^3
DM = about 1 GeV / m^3
OM = about 0.2 GeV / m^3

 4 - the density of vacuum fluctuations already observed in Josephson Junctions is about 0.062 GeV/m^3 which is for
frequencies up to about 6 x 10^11 Hz

 5 - the radiation density (for photons) varies with frequency as the 4th power of the frequency, i.e., as ( pi h / c^3 )
nu^4
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 6 - if Josephson Junction frequencies were to be experimentally realized up to 2 x 10^12 Hz, then, if the photon
vacuum fluctuation energy density formula were to continue to hold, the vacuum energy density would be seen to be
0.062 x (20/6)^4 = about 7 GeV/m^3 which exceeds the total critical density of our universe now

7 - to avoid such a divergence being physically realized, neutrinos should appear in the vacuum at frequencies high
enough that E = h nu exceeds their mass of about 8 x 10^(-3) eV, or at frequencies over about 1.7 x 10^12 Hz

8 - if Josephson Junctions could be developed to see vacuum fluctuation frequencies up to 10^12 Hz, and if the photon
equation were to hold there, then the obseved vacuum fluctuation density would be about 0.5 GeV/m^3 which is well
over the 0.2 GeV / m^3 Ordinary Matter energy density which means that DE and/or DM COMPONENTS WOULD
BE SEEN IN VACUUM FLUCTUATIONS IN JOSEPHSON JUNCTIONS THAT GO UP TO 10^12 HZ
FREQUENCY

9 - Some other possibly relevant data are:

10^28 cm = present radius of our universe = 10^26 m The radius of our universe at the time our solar system formed
5 by ago may have been about half its present radius,.

Uranus orbit = 19 AU = 19 x 380,000 km = 19 x 3.8 x 10^8 m = 7 x 10^9 m

Uranus orbit volume = 4/3 x pi x 7^3 x 10^27 m^3 = 1.4 x 10^30 m^3

Earth Reserves Duration for 10^10 people using energy at present USA level (Terawatt-years - years of reserves):

Oil 850 -1
Gas 550 -1
Methane 1,500 - 2
Coal 7,000 - 7
Uranium 1.9 X 10^9 - 2,000,000 (1/1000 of Earth supply)
Thorium 7.9 x 10^9 - 8,000,000 (1/1000 of Earth supply)
Deuterium 1.9 x 10^9 - 2,000,000 (1/1000 of ocean supply)
Lithium 1.9 x 10^9 - 2,000,000 (source of tritium)

1 GeV = 10^(-10) J joule, 1 eV = 10^(-19) J joule, A megaton of TNT is 4.184 x 10^15 joules

Q the quad (short for quadrillion) is defined as 10^15 BTUs, which is about 1.055 x 10^18 joules,

If 10^10 people consumed enough energy to maintain a USA-type standard of living by using energy at the same rate
as the present USA, that would be about 100 Q (quadrillion BTU, or 10^15 BTU), or about 300 x 10^11 kw-hours
(kilowatt-hours), for each year, for about 3 x 10^8 (300 million) people, or about 10^5 kw-hours/year per person for a
total energy consumption for all 10^10 people per year of about 10^5 x 10^10 = 10^16 kw-hours/year = 3 x 10^4
Q/year.

Using about 10,000 hours in a year as an approximation to about 8,766 hours in a year: 1 Q = 3 x 10^11 kw-hours = 3
x 10^14 watt-hours = 300 x 10^12 watt-hours = 300 Terawatt-hours = 300 x 10^(-4) Terawatt-years = ( 1/30 )
Terawatt-years so that the total energy consumption for all 10^10 people per year would be about 3 x 10^4 Q/year =
10^3 Terawatt-years/year.

 

Conformal Quantum Theory - Consciousness
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Narlikar and Padmanabhan, in their book Gravity, Gauge Theories, and Quantum Cosmology (Reidel 1986) say:

"... Let M denote a [Minkowski] spacetime manifold ... Consider the conformal transformation ... F ...[to
a]... new manifold ...M_c ... we are essentially quantizing F against the background M ...

... in Einstein's description the geometry of spacetime provides the background for the operation of other
physical interactions ... we have to ask the meaning that can be attached to such interactions during
quantum fluctuations of spacetime geometry. In a general fluctuation the causal relation between two
spacetime points is not invariant because the light cone structure is not preserved under the fluctuation.
There is one exception ... The global light cone structure of a spacetime is preserved in a conformal
transformation Thus, the causal structure of the various propagators describing ... interactions ... is
not affected during a conformal fluctuation and a conceptual picture of what is going on is
preserved. ...

... the conformal degrees of freedom are capable of being quantized exactly by the path integral
approach. ... the restriction to conformal degrees of freedom enables us to discuss the quantum effects in a
fully covariant manner. In this respect the approach ... differs from Euclideanization of time ...[which]...
departs from general covariance. ...

... cosmology ...[of]... quantum conformal fluctuations ... does lead to significant differences from classical
cosmology.

[First]... the probability measure of singular cosmological models in the full range of conformal
transformations is zero. Thus, singularity is unlikely to be the menace it has been in the classical context.

Second, our approach has produced a working theory rather than an abstract formalism, and ... explicit
answers to path integrals can be obtained. ...

... the ... Quantum gravity ... metric is ... a quantum variable ...[so]... we cannot ascribe a definite value to
the metric or to the line interval. ... Consider ... quantum conformal fluctuations around the flat space. Flat
space can alternatively be considered to be the gravitational vacuum, and we expect gravitational vacuum
fluctuations to be present in the flat space. The action governing the conformal fluctuations ... has the
same form as the action for a massless scalar field except for an overall minus sign. ...

The quantity of interest is the probability amplitude for the measurement to give ... the value N ... as the
resolution of the apparatus L goes to zero the fluctuations in N continue to increase. ... we cannot attribute
a unique proper distance between to events ... In other words, the concept of a unique distance between
events ceases to have any meaning when L = L_p ...[there is]... an 'uncertainty principle' delta N delta l >
L_p where delta l is the uncertainty in the conformal factor ... the expectation value of the proper interval
between any two events in spacetime is bounded from below at ( L_p / 2 pi )^2 ... Physically, we may
consider the coformal factor as a 'conjugate variable' to proper length. The vacuum fluctuations of
this conformal degree of freedom produce a 'zero point distance' in the spacetime. ... the divergence
problem can be avoided if we use the expectation value of the proper length ... we shall quantize the
conformal degree of freedom exactly and treat the background metric in a semiclassical limit. The back
reaction of the QCF on the metric can be taken into account in the sense of expectation values. ... consider
... a system with cosmological constant /\ ... assume that it is positive ... The classical solution,
corresponding to the principle of stationary action, may be taken to be the de Sitter universe ... Quantum
fluctuations .. can induce a tunnelling through potential barrier and render the local minimum unstable.
The QCFs make the de Sitter spacetime unstable and give it a finite lifetime t . ... The QCFs ...
potential has the same form as that of the 'double-hump' potential ... The reciprocal of ... the
tunnelling probability per unit time ... gives the lifetime t of the metastable ground state ... the inflation
factor ... Z ... for the universe is ... an exponential of an exponential ... Z is huge for a wide range of
lambda ... the minimum value of Z is = exp(106) andit occurs around lambda = 11 ... Two 'natural' choices
for lambda are = 1 (... dimensional reasons ...) and = 10^(-8) (if lambda arises from GUTs potentials.)
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These choices give Z values of exp(10^16) and exp(10^10), respectively. ...".

 

Jack Sarfatti, in an early draft of his paper at gr-qc/0602022, said

"...there is the conjecture of the added quantum gravity correction to the Heisenberg uncertainty principle

dx = ( hbar / dp ) + ( L_p^2 dp / hbar )

The general idea here is that if you pump too much energy into too small a volume you will create a black
hole whose event horizon increases with additional energy causing an increase in the position uncertainty
rather than the usual decrease.

With all of the above speculations in mind, I now define the 1-form invariant curved space-time tetrad
field as

L = sqrt( hbar G / c^3 ) ( (dtheta)_phi - theta(dphi) )

We can think of the non-closed 1-form L as a line flux density because its integral around a closed loop is
a measure of the proper time around the loop. ...

/\ = ( 1/ L_p^2 ) ( 1 - | PSI |^2

...[PSI is]... the large-scale vacuum condensate inflation field order parameter in the FRW metric limit ...".

 

Roger Penrose, in his book The Road to Reality (USA edition, Knopf 2004) says:

"... any non-constancy in ' /\' would have to be accompanied by a compensating non-conservation of the
mass-energy of the matter ...

... a superposed state will spontaneously reduce into one or the other of its stationary constituents in an
average timescale of about hbar / E_G , where E_G is the gravitational self-energy of the difference
between the two mass distributions ... this ...[is]... gravitational OR ( where OR stands for the 'objective
reduction' of the quantum state ). ... the energy uncertainty in E_G would appear to cover such a potential
non-conservation, leading to no actual violation of energy conservation. ...

... extremely tiny gravitational energy uncertainty E_G ... say some 10^(-33) of a joule ... is sufficient to
give ... a ... collapse lifetime of one-tenth of a second or less ... It should be noted that the timescale hbar /
E_G involves the quotient of the two small quantities hbar and G , and so need not be a small quantity in
human terms. This is in stark contrast with the characteristic quantum-gravity quantities, the Planck length
and the Planck time ... of sizes 10^(-33) cm and 10^(-41) s , which ... arise from the product of hbar and
G. ...

... I envisage that the phenomenon of consciousness ... which I take to be a real physical process ...
fundamentally makes use of the actual OR process ... A-lattice neuronal microtubules as originally
suggested by Stuart Hameroff ... would require some kind of large-scale quantum coherence, acting
broadly across considerable regions of the brain ... a conscious event would be associated with a partial
state reduction ( orchestrated OR ) of this quantum system. ...

... an ingenious suggestion ... by Andrew Duggins ... depends upon the fact that quite different
regions in the brain are responsible for different aspects of perception ... yet ... consciousness ...
comes up with ... a single image. ... Duggins's idea is to test to see whether there are significant
violations of Bell's inequalities involved in the forming of a conscious image, indicating the presence

http://www.lanl.gov/abs/gr-qc/0602022
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of non-local EPR-type occurrences ... which would strongly suggest that large-scale quantum effects
are part of conscious perception. ...

... Some people ... arguing that consciousness simply 'emerges' as some sort of 'epiphenomenon' ...[ take
the ]... position ... of computational functionalism, according to which it is merely computational activity
... that gives rise to conscious mentality. I have argues strongly against this view ... partly using ... Godel's
theorem and the notion of Turing computability ... My arguments demand that this missing theory must be
a non-computational theory ... i.e. its actions lie outside the scope of Turing-machine simulation ...".

 

Fred Thaheld, in physics/0601060, entitled "An interdisciplinary approach to certain fundamental issues in the fields of
physics and biology: towards a Unified Theory", say:

"Recent experiments appear to have revealed the possibility of quantum entanglement between spatially
separated human subjects. In addition, a similar condition might exist between basins containing human
neurons adhering to printed circuit boards. In both instances, preliminary data indicates what appear to be
non-local correlations between brain electrical activities in the case of the human subjects, and also non-
local correlations between neuronal basin electrical activities, implying entanglement at the macroscopic
level. If the ongoing extended research and the analysis of same continues to support this hypothesis, it
may then make it possible to simultaneously address some of the fundamental problems facing us in both
physics and biology through the adoption of an interdisciplinary empirical approach based on Bell's
experimental philosophy, with the goal of unifying these two fields. ...

Only a very few experiments have been conducted to date attempting to explore the possibility of a
quantum physics-biology interrelationship, with the first one utilizing pairs of human subjects in Faraday
cages, where just one of the pair is subjected to photostimulation, investigating possible
electroencephalographic (EEG) correlations between human brains (Grinberg-Zylberbaum et al, 1994).
Later experiments, building upon this pioneer research have been performed and continue to corroborate,
with increasing experimental and statistical sophistication, these unusual EEG correlations (Standish,
2001; Richards et al, 2002; Standish et al, 2004; Wackermann et al, 2003).

Experiments have also been conducted which have revealed evidence of correlated functional magnetic
resonance imaging (fMRI) signals between human brains (Standish et al, 2003). These correlations
occurred while one subject was being photostimulated and the other subject was having an fMRI scan
performed.

Research has also been ongoing for over a year at the Univ. of Milan (Pizzi et al, 2003; 2004a; 2004b;
Thaheld, 2000a; 2004a) utilizing pairs of 2 cm dia. basins containing human neurons on printed circuit
boards inside Faraday cages separated by 20 cm. Laser stimulation of just one of the basins reveals
consistent wave-form autocorrelations between stimulated and nonstimulated basins. In addition, there are
indications that biological quantum nonlocality has been observed in the coherence of induced magnetic
dipoles involved in muscle contraction in single actin filaments at the mesoscopic level, (Matsuno, 2001;
2003; Hatori et al, 2002) and, that cell motility underlying muscle contractions is accompanied by a
quantum mechanical coherence on a macroscopic scale (Matsuno, 1999; 2001). All these experiments are
described in greater detail later in this paper and, when taken together, seem to be pointing us in an
unusual direction implying entanglement and nonlocality. ...

References [partial list]

Beck, F., Eccles, J.C. 1992. Quantum aspects of brain activity and the role of consciousness. Proc.
Natl. Acad. Sci. USA. 89, 11357-11361.
Grinberg-Zylberbaum, G., Delaflor, M., Attie, L., Goswami, A., 1994. The Einstein-Podolsky-
Rosen-Paradox in the brain: the transferred potential. Physics Essays 7, 422-428.
Hagan, S., Hameroff, S.R., Tuszynski, J., 2002. Quantum computation in brain microtubules;

http://www.lanl.gov/abs/physics/0601060


March 2006 Updates

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Mar2006Update.html[4/16/18, 1:14:26 AM]

decoherence and biological feasibility. Phys. Rev. E 65, 061901.
Hameroff, S., 1994. Quantum coherence in microtubules: A neural basis for emergent
consciousness? J. Consciousness Studies 1, 91-118.
Hameroff, S., 1998. Anesthesia, consciousness and hydrophobic pockets &endash; a unitary
quantum hypothesis of anesthetic action. Toxicology Lett. 100-101, 31-39.
Hatori, K., Honda, H., Matsuno, K., 2001. Magnetic dipoles and quantum coherence in muscle
contraction. quant-ph/0104042.
He, G-P, Zhu, S-L, Wang, Z.D., Li, H-Z., 2003. Testing Bell's inequality andmeasuring the
entanglement using superconducting nanocircuits. quant-ph/0304156.
Matsuno, K. 1999. Cell motility as an entangled quantum coherence. BioSystems, 51, 15-19.
Matsuno, K., Paton, R.C., 2000. Is there a biology of quantum information? BioSystems 55, 39-46.
Matsuno, K., 2001. The internalist enterprise on constructing cell motility in a bottom-up manner.
BioSystems 61, 114-124.
Matsuno, K., 2003. Quantum mechanics in first, second and third person descriptions. BioSystems
68, 107-118.
Pizzi, R., Fantasia, A., Gelain, F., Rosetti, D., Vescovi, A., 2003. Looking for quantum processes in
networks of human neurons on printed circuit board. Quantum Mind 2, March 15-19 Tucson,
Arizona. (http://www.consciousness.arizona.edu/quantummind2/ abstracts.html)
(http://www.dti.unimi.it/~pizzi).
Pizzi, R., Fantasia, A., Gelain, F. Rossetti, D., Vescovi, A., 2004a. Non-local correlation between
human neural networks on printed circuit board. Toward a Science of Consciousness conference,
Tucson, Arizona. (http://consciousness.arizona.edu/tucson2004) Abstract No. 104.
Pizzi, R., Fantasia, A., Gelain, F., Rossetti, D., Vescovi, A., 2004b. Nonlocal correlations between
separated neural networks. Quantum Information and Computation II. ed. E. Donkor, A.R. Pirick,
H.E. Brandt. Proceedings of SPIE 5436, 107-117.
Richards, T.L., Johnson, L.C., Kozak, L., King, H., Standish, L., 2002. EEG alpha wave evidence of
neural energy transfer between human subjects at a distance. Tucson Toward a Science of
Consciousness conference. (http://www.consciousness.arizona.edu/Tucson2002). Abstract No. 352.
Standish, L., 2001. Neurophysiological measurement of nonlocal connectivity. In: Science and
Spirituality of Healing conference. Kona, Hawaii. (available at: Samueli Institute,
http://www.siib.org).
Standish, L.J., Johnson, L.C., Kozak, L., Richards, T., 2003. Evidence of correlated functional
magnetic resonance imaging signals between distant human brains. Alter. Therapies 9 (1), 121-125.
Standish, L.J., Kozak, L., Johnson, L.C., Richards, T., 2004. Electroencephalographic evidence of
correlated event-related signals between the brains of spatially and sensory isolated human subjects.
J. Alter. Compl. Med. 10, 307-314.
Thaheld, F.H., 2000a. Proposed experiment to determine if there are EPR nonlocal correlations
between two neuron transistors. Apeiron 7 (3-4), 202-205. (http://redshift.vif.com).
Thaheld, F.H., 2004b. A method to explore the possibility of nonlocal correlations between brain
electrical activities of two spatially separated animal subjects. BioSystems 73, 205-216.
Wackermann, J., Seiter, C., Keibel, H., Walach, H., 2003. Correlations between brain electrical
activities of two spatially separated human subjects. Neurosci. Lett. 336, 60-64. ...".

 

 

Neolithic Mind and Terence McKenna

 

The book "Inside the Neolithic Mind" by David Lewis-Williams and David Pearce (Thames & Hudson 2005), says in
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part:

"... Horizontal shamanism (HS) is comparatively democratic ... HS ... depends on individual shamans
contacting the spirit by means of hallucinogens. ....

In vertical shamanism (VS) the principal component is esoteric knowledge that is revealed to and
transmitted within a small elite. ...

the Upper Plaeolithic was probably dependent on some form of HS.

During the Neolithic, some of the features ... of VS began to appear. It was these features that enabled
people ... to build large towns and to construct massive monuments. ...".

 

A May 1993 OMNI magazine interview quoted Terence McKenna:

"... In his 1992 book Food of the Gods, McKenna delineates a radical history of drugs and human
evolution, chronicling our descent from "stoned apes" and extolling the virtues of psilocybin mushrooms
and DMT (dimethyltryptamine), a potent psychedelic compound. ...

MCKENNA: ... My book is about the history of drugs ... the key unlocking ...[the]... great mystery ... of
how our minds and consciousness evolved from the ape ... is the presence of psychoactive plants in the
diet of early man. ...

MCKENNA: From 75,000 to about 15,000 years ago, there was a kind of human paradise on Earth. People
... Nobody went more than three or four weeks before they were redissolved into pure feeling and
boundary dissolution. Community, loyalty, altruism, self-sacrifice -- all these values that we take to be the
basis of humanness -- arose at the time in a situation in which the ego was absent.

OMNI: If this was all so wonderful, why did it end?

MCKENNA: The most elegant explanation is that the very force that created the original breakthrough
swept away its conditions. The climatological drying of Africa forced us out of the forest canopy, onto the
grasslands, and into bipedalism and omnivorous diets. We lived in that paradisiacal grasslands situation,
but the climate was slowly getting drier. Mushrooms began to be less available. ...

[ Although I agree with Terence McKenna that climate change could have caused a "paradisiacal" culture to end, my
opinion is that the most likely such climate change was the end of the Ice Age around 11,600 years ago in which the
sea level rose, forcing people to crowd into higher ground, increasing competition for more limited resources, and
rewarding predatory competitive behavior and rigid military social/economic structures. ]

MCKENNA: ... My scenario, if true, has enormous implications. For 10,000 years, with the language and
social skills of angels, we've pursued an agenda of beasts and demons. Human beings created an altruistic
communal society; then, by withdrawing the psilocybin or having it become unavailable, we've had
nothing to fall back upon except old primate behaviors, all tooth-and-claw dominance.

OMNI: You're giving an enormous amount of power to a drug. What can you tell me about psilocybin?

MCKENNA: ... For the last 500 years, Western culture has suppressed the idea of disembodied
intelligences -- of the presence and reality of spirit. Thirty seconds into the DMT flash, and that's a dead
issue. The drug shows us that culture is an artifact. You can be a New York psychotherapist or a Yoruba
shaman, but these are just provisional realities you're committed to out of conventional or local customs. ...
Psilocybin shows you everything you know is wrong. The world is not a single, one-dimensional,
forward-moving, causal, connected thing, but some kind of interdimensional nexus.
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OMNI: If everything I know is wrong, then what?

MCKENNA: You have to reconstruct. It's immediately a tremendous permission for the imagination. I
don't have to follow Sartre, Jesus, or anybody else. Everything melts away, and you say, "It's just me, my
mind, and Mother Nature." this drug shows us that what's waiting on the other side is a terrifyingly real
self-consistent modality, a world that stays constant every time you visit it.

OMNI: What is waiting? Who?

MCKENNA: You burst into a space. Somehow, you can tell it's underground or an immense weight is
above it. There's a feeling of enclosure, yet the space itself is open, warm, comfortable, upholstered in
some very sensual material. Entities there are completely formed. There's no ambiguity about the fact that
these entities are there.

OMNI: What are they like, Terence?

MCKENNA: Trying to describe them isn't easy. On one level I call them self-transforming machine elves;
half machine, half elf. They are also like self-dribbling jeweled basketballs, about half that volume, and
they move very quickly and change. And they are, somehow, awaiting. When you burst into this space,
there's a cheer! Pink Floyd has a song, "The Gnomes Have Learned a New Way to Say Hooray." Then
they come forward and tell you, "Do not give way to amazement. Do not abandon yourself." ...

OMNI: What are these elves, these creatures about?

MCKENNA: They are teaching something. Theirs is a higher dimensional language that condenses as a
visible syntax. For us, syntax is the structure of meaning; meaning is something heard or felt. In this
world, syntax is something you see. There, the boundless meanings of language cause it to overflow the
normal audio channels and enter the visual channels. They come bouncing, hopping toward you, and then
it's like -- all this is metaphor; they don't have arms -- it's as though they reach into their intestines and
offer you something. They offer you an object so beautiful, so intricately wrought, so something else that
cannot be said in English, that just gazing on this thing, you realize such an object is impossible. ... The
object generates other objects, and it's all happening in a scene of wild merriment and confusion.

Ordinarily language creates a system of conventional meanings based on pathways determinate by
experience. DMT drops you into a place where the stress is on a transcending language.

Language is a tool for communication, but it fails at its own game because it's context-dependent.
Everything is a system of referential metaphors. We say, "The skyline of New York is like the Himalayas,
the Himalayas are like the stock market's recent performance, and that's like my moods" -- a set of
interlocking metaphors. We have either foreground or background, either object or being. If something
doesn't fall into these categories, we go into a kind of loop of cognitive dissonance. If you get something
from outside the metaphorical system, it doesn't compute. That's why we need astonishment. Astonishment
is the reaction of the body to the ineffectiveness of its descriptive machinery. You project your
description, and it keeps coming back. Rejected. Astonishment breaks the loop. ...

.. Something in an unseen dimension is acting as an attractor for our forward movement in understanding.

OMNI: Attractor?

MCKENNA: It's a point in the future that affects us in the present. ... Our model that everything is pushed
by the past into the future, by the necessity of causality, is wrong. There are actual attractors ahead of us in
time -- like the gravitational field of a planet. Once you fall under an attractor's influence, your trajectory
is diverted.

OMNI: Does the attractor have a kind of intelligence?
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MCKENNA: I think so. It's what we have naively built our religion around: God, totem. It's an
extradimensional source of immense caring and reflection for the human enterprise. ...

OMNI: How will science explore the after-death state?

MCKENNA: By sending enough people into this other dimension to satisfy themselves that this is
eternity. Here the analogy of the New World holds: A few lost sailors and shipwreck victims like myself
are coming back, saying, "There was no edge of the world. There was this other thing. Not death and
dissolution, not sea monsters and catastrophe, but valleys, rivers, cities of gold, highways." It will be a
hard thing to swallow, but then the scientists can go back to doing science on after-death states. They don't
have to throw out their method. ...

OMNI: How do you see the future?

MCKENNA: If history goes off endlessly into the future, it will be about scarcity, preservation of
privilege, forced control of populations, the ever-more-sophisticated use of ideology to enchain and delude
people.

We are at the breakpoint.

 It's like when a woman comes to term. At a certain point, if the child is not severed from the mother and
launched into its own separate existence, toxemia will set in and create a huge medical crisis.

The mushrooms said clearly, "When a species prepares to depart for the stars, the planet will be shaken to
its core."

All evolution has pushed for this moment, and there is no going back. What lies ahead is a dimension of
such freedom and transcendence, that once in place, the idea of returning to the womb will be
preposterous.

We will live in the imagination.

We will quickly become unrecognizable to our former selves because we're now defined by our
limitations: the laws of gravity; the need to eat, excrete, and make money. We have the will to expand
infinitely into pleasure, caring, attention, and connectedness. If nothing more -- and it's a lot more -- it's
permission to hope. ...".

[My opinion is that a lot of what Terence McKenna says about the past and future of humanity is true, except that
brain-altering drugs are not a necessary part of our history, either past or future. Personally, I try to avoid such brain-
altering drugs because I see things described by Terence McKenna without them, and I think that chemically altering
my brain would interfere with and distort my seeing such things. (Perhaps Terence McKenna would regard me as
"unstable" or "fragile".)]

Combining McKenna's ideas with the book "Inside the Neolithic Mind", I am beginning to think that it might go like
this:

 In the Paleolithic days of sparse populations, maybe everbody could democratically "see" such things, and
there would be plenty of mushrooms-whatever to help everybody who needed them to get there;

In the early Neolithic, population density increased, the easy availability of mushrooms-whatever for
everybody was less, and class structure emerged to control the more dense population.

Restrictions on hallucinogenic drugs would allow the upper-class priests to continue to "see", while the
lower-class masses would be more "blind" and tend to follow their priestly leaders (the few members of
the masses who could "see" anyway would either be coopted into the priesthood or eliminated as heretics).



March 2006 Updates

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Mar2006Update.html[4/16/18, 1:14:26 AM]

The priestly class directed the construction of monuments etc patterned after such consciousness-
experiences, which served to give the less-pereceptive masses some rough idea about the stuff, but did not
give them all the details, so that the masses would remain in awe of the priests.

This is consistent with the way some contemporary governments control their general population through
media, drug-prohibition laws, etc.

 

Iran - China - USA

A war may occur as early as March 2006, with this scenario:

In order to stop the Iranian Oil Bourse from selling oil in Euros
beginning 20 March 2006 (and also to stop Iranian nuke construction)
the USA bombs 400 or so Iranian nuke sites
and
takes the Khuzestan part of Iran (ethnic Arab and 90% of Iranian oil),
which is flat and as easy to take with tanks plus air cover as was Iraq.

Then China, which has just purchased Khuzestan oil from Iran,
tries to protect its oil interests by giving
(with cooperation of Russia etc) advanced weapons to Iran.

Then Iran uses the advanced weapons to destroy the USA fleet in
the Persian Gulf, and USA bases in Iraq, Arabia, Kuwait, etc,
and also hits Israel.

If the war stops there, the USA loses control of Persian Gulf oil,
the USA dollar collapses, and the USA goes into a Great Depression.
In light of that,
the USA might attack China (and maybe Russia etc)
and they might retaliate, and goodbye to many big cities.

The ultimate winner in the long run would be whoever could rebuild fastest.
Katrina has shown clearly the USA (lack of) rebuilding ability.
China has for some years been building underground facilities from
which it can recover from nuclear attack.
Who do you think will be the long-run winner?
Should you start to learn Mandarin?

Of course, the above might not happen,
but the Ides of March are very dangerous this year of 2006,
and, as long as there are big-power conflicts over the limited
supply of cheap Persian Gulf oil, the danger remains. 

 

According to a 23 January 2006 OpEd News article by Mike Whitney: " ... America monopolizes the oil trade. Oil is denominated
in dollars and sold on either the NYMEX or London's International Petroleum Exchange (IPE), both owned by
Americans. This forces the central banks around the world to maintain huge stockpiles of dollars even though
the greenback is currently underwritten by $8 trillion of debt and even though the Bush administration has said
that it will perpetuate the deficit-producing tax cuts. America's currency monopoly is the perfect pyramid-scheme. As
long as nations are forced to buy oil in dollars, the United States can continue its profligate spending with impunity.
(The dollar now accounts for 68% of global currency reserves up from 51% just a decade ago) The only threat to this
strategy is the prospect of competition from an independent oil exchange; forcing the faltering dollar to go nose-to-
nose with a more stable (debt-free) currency such as the euro. That would compel central banks to diversify their
holdings, sending billions of dollars back to America and ensuring a devastating cycle of hyper-inflation. ... Krassimir
Petrov, Ph.D in economics, says in a recent article The Proposed Iranian Oil Bourse ... "From a purely economic point
of view, should the Iranian Oil Bourse gain momentum, it will be eagerly embraced by major economic powers
and will precipitate the demise of the dollar. The collapsing dollar will dramatically accelerate U.S. inflation and
will pressure upward U.S. long-term interest rates. At this point, the Fed will find itself between …between deflation

http://www.opednews.com/articles/opedne_mike_whi_060123_iran_92s_oil_exchange_.htm
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and hyperinflation-it will be forced fast either to take its "classical medicine" by deflating, whereby it raises interest
rates, thus inducing a major economic depression, a collapse in real estate, and an implosion in bond, stock, and
derivative markets, with a total financial collapse, or alternatively, to take the Weimar way out by inflating, whereby it
pegs the long-bond yield, raises the Helicopters and drowns the financial system in liquidity, bailing out numerous
LTCMs and hyperinflating the economy. No doubt, Commander-in-Chief Ben Bernanke, a renowned scholar of the
Great Depression…, will choose inflation. …".

 

 

2000 - 2006: From Piet Hut to Peter Woit

In 2000, the Physics / Math Community acted as a force for freedom in supporting Piet Hut (and the concept of tenure)
when the Princeton IAS (ironically, created by Bamberger money as a home for Einstein when universities such as Princeton felt
uncomfortable about accepting a Jew) attempted to expel Piet Hut, a tenured faculty member.

In 2006, the Physics / Math Community acted as a discriminatory Gentlemen's Club in opposing Peter Woit (and the
concept of freedom of thought and expression) when the Cornell arXiv barred his blog from trackbacks.

The two situations have a common factor:

according to an article by Constance Holden in Science 290 (October 27, 2000) 683-684: "… Hut … says the
problem started with a 1993 dispute with string theorist Ed Witten over Hut's desire to buy an expensive
supercomputer. Witten has declined to comment. …".
Peter Woit's blog critical of conventional superstring theorists, whose generally acknowledged leader is Edward
Witten, was barred by the Cornell arXiv. Although Peter Woit has assiduously avoided any criticism of Edward
Witten himself (to the point of deleting comments putting Edward Witten in an unfavorable light, and declaring
his friendship and admiration of Edward Witten), Edward Witten has (as of 7 March 2006) failed to speak out,
thus tacitly supporting supporting the actions of the Cornell arXiv.

Perhaps due to the growth of the influence of Ed Witten and his ilk from subdominance to dominance,

perhaps due to 6 years of Bush, Enron, outsourcing to China, 9/11 Patriot Act, and Oil Wars,

the 2006 Physics / Math "community of scientists and scholars" has not the courage it showed back around
2000.

Maybe the 21st century will be known as a Dark Age.

2000: The Physics / Math Community Supports Piet Hut

An petition on the web was effective in the case of the Institute of Advanced Study against Piet Hut, where the issue
was an attempt by IAS to dismiss him even though he had tenure.

According to a 14 November 2000 article in the Princeton Packet by Jeff Milgram:

"… The institute last week dropped its lawsuit in federal court in Trenton to force Dr. Hut to live up to an
agreement to leave the faculty he joined in 1985. Dr. Hut also dropped a counterclaim against the institute.

   "I believe that two of the most important considerations were that my legal position was very strong and
the reaction of the community of scientists and scholars was even stronger," said Dr. Hut, who received

http://www.pacpubserver.com/new/news/11-14-00/piethut.html
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the support of more than 30 colleagues around the world. …".

The "support of more than 30 colleagues around the world" was evidenced by such things as public web statements by

Richard Muller of UC Berkeley (physics) and LBL
public press interviews by Edwin Turner of Princeton (astrophysics)
Edward Nelson of Princeton (math), who said:

"… I am dismayed at the lawsuit brought by the Institute in July of this year against Piet Hut, a tenured
Professor there since 1985. It is not my purpose to defend Professor Hut's work. … My dismay is at the
violation of Hut's tenure and academic freedom. By their own words, the trustees of the Institute admit to
flagrant violation of the accepted norms of tenure and academic freedom. …".

Although the link to the "lawsuit page" on Edward Nelson's web page is no longer effective, if you use the wayback
machine you can see a page that lists statements of support as of 7 November 2000 by about 60 people from many
places, including but not limited to Princeton, Cambridge, Caltech, Tokyo, M.I.T., Berkeley, and many others.

As Richard Muller said in his statement:

"… I suspect that the Institute for Advanced Study will look very foolish, in about a decade or two …".

  

2006: The Physics/ Math Gentlemen's Club Excludes Peter Woit (and Me)

The past few weeks have been the most distressing to me since I was blacklisted by the Cornell arXiv in 2002.

From 2002 to recently, my pain of being blacklisted was counterbalanced by seeing new data and comparing it with
my physics model (see note 1 below).

During that time, I thought that the Cornell arXiv behaviour was an aberration that would be corrected when the
physics community as a whole realized what was going on.

Now, not only does it seem to me that less new and interesting things are emerging about physics,

but, through the case of the Cornell arXiv barring Peter Woit's blog from trackbacks (see note 2), and discussion of
that on Sean Carroll's blog and the blog of Chad Orzel, the whole physics community DOES realize what is going on,
but its reaction is (see note 3):

Approval by Jacques Distler (a member of the Cornell arXiv Physics Advisory Board) of the actions of
Harvard Professor Lubos Motl, who in his blog (to which the Cornell arXiv permits trackbacks) and
comments on other blogs, names me (and some others) as "completely moronic crackpots" with no
discussion whatsoever of the merits or flaws in the physics models developed by me (and those of some
others);

and toleration by the vast majority of blog commenters of the practices of the Cornell arXiv, which have
been described as "... formation of a "Gentleman's" private club ..." functioning like a "... a guild run
garden party with a guest list ...".

Now (perhaps I have been very naive over the past several years), for the first time I realize that it is not just an
aberration at the Cornell arXiv, but that a consensus of the physics community really does consider itself to be a club
for which I am unfit for membership, and therefore no physicist will ever consider my physics work no matter how
useful it might be.

To me, the situation is almost as incomprehensible as it is reprehensible,

http://muller.lbl.gov/pages/MullerStatement.html
http://www.pacpubserver.com/new/news/10-13-00/institute.html
http://www.math.princeton.edu/~nelson/hut.html
http://web.archive.org/web/20001109053300/http://www.sns.ias.edu/~piet/lawsuit/index.html
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and the pain reminds me of 1959 when I was denied service at the Cloister in Sea Island, Georgia.

Therefore, as of now, I am resolving to cease all efforts to engage in physics-related e-mail discussions, blog
commentary, etc.

Note 1

 In 2002 I spoke at SESAPS 2002 about my overall physics model which had calculations of ratios of particle masses
and force strengths, KM parameters, and the UCC-DCC mass difference, as well as discussion of three peaks in
Fermilab T-quark event data.

In 2003 I saw some interesting work relating the Riemann Hypothesis to quantum theory, along the lines proposed by
Hilbert and Polya.

In 2004 I calculated neutrino masses and mixing angles and the Dark Energy : Dark Matter : Ordinary Matter ratio that
was observed by WMAP.

In 2005 I realized, based on papers of Yamawaki and his coworkers, that two of the three Fermilab T-quark data peaks
corresponded to T-quark condensates with Nambu-Jona-Lasinio and Bardeen-Hill-Lindner structure, and the third to a
T-quark condensate with and 8-dimensional Kaluza-Klein NJL structure, and I had correspondence with Carlos Castro
that clarified some details of my calculations using techniques motivated by Armand Wyler.

 

Note 2

Peter Woit's reaction to actions taken by the Cornell arXiv is evidenced by some of his statements on his blog and web
page

"... This whole experience of having to engage in a detailed public defense of my credentials as a
researcher, including responding to a large number of nasty attacks on this subject from people who have
no credentials of their own, has been a rather trying experience. But the process has left me (and I gather
most people who have been following it) with a lot of evidence that this is all about suppressing my
criticisms of string theory, and I think the behavior of some of the people involved has been deeply
disgraceful and unprofessional. ...

There are lots of interesting issues about the role of the arXiv as it increasingly replaces the historical role
of peer-reviewed journal. But one overriding fact is that it has become extremely important for the math
and physics communities, and the people managing it have an increasingly important responsibility.

The arXiv does need to protect itself against crackpots, and I can see justification for a certain amount of
lack of transparency at times because of this....

I'm a lot more elitist and willing to see suppression of crackpottery than many of my commenters ...

I've just deleted a bunch of comments about Piet Hut, Witten, Brian Josephson, etc. The institute
controversy over Piet Hut has nothing whatsoever to do with the issue at hand here, which is the decision
by the arXiv moderators to suppress links to this weblog. I'm not arguing that the arXiv should not
suppress things for which a legitimate case can be made that they are crackpot science. From what I have
seen of Josephson's work, I think such a legitimate case can be made. ..."

and from the fact that Peter Woit deleted from his blog a comment by "anon" that said in part:

"... It is sad that CERN Doc Server is no longer accepting preprints and copied of publications from
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external researchers like yourself and Tony Smith. I can't update my own paper on it, as CERN only
accepts external feed from arXiv now, so arXiv really has now achieved a dictatorial power to decide
which direction science goes. ...".

 

So, it seems to me (as of now 12 March 2006) that Peter Woit is:

1 - unwilling to criticize Ed Witten (the most Elite of the Theoretical Physics Establishment Elite), even though
Witten is the leading supporter of the conventional Superstring Theory which Peter citicizes, and even though
Witten has failed to speak out in support of Peter;
2 - OK with Cornell arXiv censorship of Brian Josephson and others (including me);
3 - OK with termination of the CERN CDS EXT series (which may have been done under pressure from the
Cornell arXiv);
4 - unhappy at being excluded from the Theoretical Physics Establishment Elite, as he feels he, with a Princeton
particle physics Ph.D. and Columbia math department position, should be a member of that club.

 

Note 3

Jacques Distler said on his blog:

"... as a member of the arXiv Physics Advisory Board ... I'm going to ... try to explain the thinking that
went into the policy... For a paper to be accepted to appear on the arXivs, it must go through a two-stage
filter.

1. The author must be an approved submitter, usually through having been endorsed.

2. Each paper from an approved submitter must be accepted by the moderator for that section of the arXiv.
...

In the case of papers, the second-stage filter of moderation is clearly necessary. ...

If you are banned from posting papers to the arXivs ... such comments will be deleted ...

it was decided that ... Trackbacks would go through just a single stage of filtering. ... The solution which
was adopted, in the end, was that trackbacks would be accepted if they come from active researchers. It's
not particularly hard to figure out who's an active researcher: just look at their publications. ...".

A Chad Orzel blog said:

"... Having the ArXiv board decide who is and isn't an "active researcher" is just insane,
if the goal is actually to avoid controversy. Not only is the closed-group nature of the decision ample
fodder for conspiracy theorists, just the name is a disaster. If you're going to be insulting, why not go
all the way, and just call your approved posters "Really Smart People"? Really, this
policy is so stupid, it had to be the work of a committee. It takes a lot of smart people working
together to miss something so bloody obvious. ... The whole stupid situation was made even
worse by having the standards known only to people on the ArXiv board ...".

A comment by Doug on Sean Carroll's blog said:

"... how do we eliminate the "noise" of those at the bottom of the spectrum whose unsophisticated, kluged
together, ideas are burdensome to the sophisticates? The only answer is the formation of a

http://golem.ph.utexas.edu/~distler/blog/archives/000760.html
http://arxiv.org/ad-board.html
http://scienceblogs.com/principles/2006/03/physics_catfight.php
http://cosmicvariance.com/2006/03/03/crackpots-contrarians-and-the-free-market-of-ideas
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"Gentleman's" private club ... The scientific "cronyism" of academia is being exposed
more and more by the Internet. ...".

 A comment by c niedman on Jacques Distler's blog said:

"... The trouble for your goup seeking to put up a velvet rope is that ... science isn't a guild run garden
party with a guest list. ...

Would Watson or Crick have been active researchers to Erwin Chargaff before their big break? Would
Alexander Grothendiek be allowed trackbacks as a blogger if he started his own site in his current state?
How about Irving Segal as a cosmologist (rather than a mathematician)? Would John Nash be allowed to
comment on game theory when not in a proper frame of mind? What about Papakyriakopoulos before
Ralph Fox gave him legitimacy at Princeton? How about letting Teichmuller and Jordan share their views
on national socialism (as well as moduli and commutative algebras). What if Streleski or Kaczynski
wishes to start picking up research (and blogging) again? The Bogdanovs? Luca Turin? Kary Mullis?
Ramanujan (pre Hardy)?

... At its best, it's more like a free-for-all rave where we all throw up our ideas to see which brainwaves
stick to the walls. Like it or not, the next big thing can come from anywhere and, more importantly,
anyone. ... just hope against hope that the next big idea comes from one of an A-list
colleague and not a disgruntled outcast. ...".

A comment by Benni on Peter Woit's blog said:

"... It could be, that the next Einstein won't be endorsed, because his paper is so original and so
complex that no endorser would have time to read through these many formulas which have nothing
to do with present day theory. ...".

A comment by Dick Thompson on Peter Woit's blog said:

"... Tony Smith, who didn't ...[ get in arXiv ]... although way off the main road, and maybe presented with
"attitude", seem to be mathematically sound - I haven't seen anybody say otherwise. ...". Peter Woit
replied "... Dick, I agree with you about the Tony Smith ... question. ...".

Harvard Professor Lubos Motl commented on Sean Carroll's blog:

"... Expecting that someone has a right for his blog articles to be ... linked in scientific journals and their
electronic counterparts is a crazy idea, especially if these blog articles are primarily addressed to
completely moronic crackpots such as Chris Oakley, Danny Lunsford, Quantoken, and others .."
and on his blog says "... it's a crackpot. Greetings to Chris Oakley, Danny Ross Lunsford a.k.a. Iman
Zumbal, Quantoken, Tony Smith, secret milkshake, MathPhys, Pudding, and many others. ...".

 

Beethoven's Last String Quartets

 

Even though Beethoven allowed Matthias Artaria to replace the Grosse Fugue finale to Op. 130 String Quartet in B flat
major with a "more accessible" finale, with the Grosse Fugue being published separately, in CD liner notes for The
Late String Quartets, Melos Quartett, Deutsche Grammophon (1986), Constantin Floros wrote:  "... Theodor Helm
...[wrote]... in 1910 ...[about 83 years after Beethoven's death]... :

http://www.math.columbia.edu/~woit/wordpress/?p=353#comments
http://www.math.columbia.edu/~woit/wordpress/?p=357#comments
http://motls.blogspot.com/2006/03/crackpots-and-scientific-resources.html
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"It is precisely those works of Beethoven which the great majority of his contemporaries
described as confused, insufferable, even "crazy" (this epithet was applied to the last
quartets almost universally for more than a lifetime) which now grip, thrill, involve and
move us the most." It is curious that Beethoven himself foresaw this development. When the
news was brought to him that one of his quartets, played by Schuppanzigh, had met with a
poor reception, he said laconically: "One day it will please them." ...".

 

Observation of Graviphotons

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (pages 72-75, 88-91),
Irving Ezra Segal says:

"... The suitably scaled 15 linearly independent generators Lij of symmetries of unispace [ Segal's term for
the Conformal RP1 x S3 SpaceTime used in the D4-D5-E6-E7 model - from here on on this page I will
call it Conformal SpaceTime - the 15 generators generate the Conformal Group Spin(2,4) = SU(2,2) ] ...
differ from the 11 generators of the group of global conformal transformations in Minkowski space by
terms of the order 1 / R^2 [as R becomes infinite, where R is the radius of curvature of Conformal
SpaceTime ] ...

The angular momenta Lij ... [ i,j = 1,2; 2,3; 3,1 ] ... have ... the same expression both in Minkowski
space and in [Conformal SpaceTime] ...
The same is true of the boosts ... -iL0,j ... ( j = 1,2,3 ) ... and the infinitesimal scale transformation [
L-1,4 ] ...
The scale generator - L-1,4 ... determines a ... scalar field. This ... is most naturally interpreted from
a gravitational standpoint ...
... two ordered sets, each containing four of the Lij, converge on the same ... fields in Minkowski
space ... in particular, R^(-1) L-1,j and R^(-1) Lj,4 [ for j = 0,1,2,3 ] both ... agree ... [as R becomes
infinite] with the [corresponding Minkowski] conventional energy-momentum component. ... The
differences L-1,j - Lj,4 thus are ... representable by a ... vector field, which physically would appear
most naturally as potentially related to gravitational phenomena ... ".

Dark Energy ( also known as the Cosmological Constant) comes from the 10 Rotation, Boost, and Special Conformal
generators of the Conformal Group Spin(2,4) = SU(2,2), so, at first approximation, the fractional part of our
Universe of the Cosmological Constant should be about 10 / 15 = 67%.

Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional physical
spacetime, and since Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional Conformal
Group Spin(2,4) = SU(2,2) through the MacDowell-Mansouri Mechanism (in which the generators corresponding to
the 3 Rotations and 3 Boosts do not propagate), so, at first approximation, the fractional part of our Universe of Dark
Matter Primordial Black Holes should be about 4 / 15 = 27%.

Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), so, at first approximation, the fractional part of our universe of
Ordinary Matter should be about 1 / 15 = 6%.

If the expansion history of our universe is taken into account, the ratio of Dark Energy : Dark Matter : Ordinary
Matter is, at the present time, calculated to be 75.3 : 20.3 : 4.5.
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According to a 23 March 2006 ESA news web page:

"... Martin Tajmar, ARC Seibersdorf Research GmbH, Austria; Clovis de Matos, ESA-HQ, Paris; and
colleagues have measured ... a gravitomagnetic field ... generate[d] ...[by]... a moving mass ... Their
experiment involves a ring of superconducting material rotating up to 6 500 times a minute.
Superconductors are special materials that lose all electrical resistance at a certain temperature. Spinning
superconductors produce a weak magnetic field, the so-called London moment. The new experiment tests
a conjecture by Tajmar and de Matos that explains the difference between high-precision mass
measurements of Cooper-pairs (the current carriers in superconductors) and their prediction via quantum
theory. They have discovered that this anomaly could be explained by the appearance of a gravitomagnetic
field in the spinning superconductor (This effect has been named the Gravitomagnetic London Moment by
analogy with its magnetic counterpart). ... Although just 100 millionths of the acceleration due to the
Earth's gravitational field, the measured field is ... one hundred million trillion times larger than
Einstein's General Relativity predicts. ... The electromagnetic properties of superconductors are
explained in quantum theory by assuming that force-carrying particles, known as photons, gain mass. By
allowing force-carrying gravitational particles, known as the gravitons, to become heavier, they found that
the unexpectedly large gravitomagnetic force could be modelled. ... The papers can be accessed on-line at
the Los Alamos pre-print server using the references: gr-qc/0603033 and gr-qc/0603032. ...".

 

In gr-qc/0603033, Tajmar, Plesescu, Marhold, and de Matos say:

"... a rotating superconductor produces a magnetic field proportional to its angular velocity. ...

... in addition to this so-called London moment, also a large gravitomagnetic field should appear to explain
an apparent mass increase of Niobium Cooper-pairs. This phenomenon was indeed observed and induced
acceleration fields outside the superconductor in the order of about 100 micro g were found. The field
appears to be directly proportional to the applied angular acceleration of the superconductor following our
theoretical motivations. ...".

 

In gr-qc/0603032, Tajmar and de Matos say:

"... In quantum field theory, superconductivity is explained via a large photon mass as a
consequence of gauge symmetry breaking and the Higgs mechanism. The photon wavelength is then
interpreted as the London penetration depth and leads to a Photon mass about 1/1000 of the electron
mass. ... As the photon's mass is non-zero, the usual Maxwell equations for electromagnetism transform

http://www.esa.int/SPECIALS/GSP/SEM0L6OVGJE_0.html
http://xxx.lanl.gov/abs/gr-qc/0603033
http://xxx.lanl.gov/abs/gr-qc/0603032
http://xxx.lanl.gov/abs/gr-qc/0603033
http://xxx.lanl.gov/abs/gr-qc/0603032
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into the well known Proca equations with additional terms due to the finite Photon wavelength ...[for]...
the Proca equations ... :

The "Meissner" part ... shielding of electromagnetic fields entering the superconductor ...
becomes important only for large photon masses (which is not the case in normal matter) ...
but the "London Moment" part ... a magnetic field ... generated due to the rotation ... becomes
important for very small photon masses ...

the photon mass inside normal matter ... is ... (due to the negative sign in the Larmor theorem) always a
complex value independent of the sign of charge ...

we ... postulate that the complex mass will change into a real value by passing from normal to coherent
matter ...

Recent experimental results on the gravitomagnetic London moment ...[ gr-qc/0603033 ]... tend to
demonstrate that gravitational dipolar type radiation associated with the Einstein-Maxwell equations is
real. This implies that Maxwellian gravity is not only an approximation to the complete theory, but may
indeed reveal a new aspect of gravitational phenomena associated with a vectorial spin 1 gravitational
boson, which we might call the graviphoton. ...

[ In my Segal Conformal Gravity model, there are 15 such spin 1 graviphotons, which are generators of the
Conformal Group Spin(2,4) = SU(2,2):

6 rotations and boosts;
4 special conformal transformations;
4 translations; and
1 dilation ]

we will therefore use the term graviphoton for studying the Proca type character of gravity and its
consequences on cosmology, coherent matter and high energy particle physics. ...

Similar to the case of the photon, the graviphoton mass is not zero based on the measurement of the
cosmological constant. ... The recent measurement of the cosmological constant /\ = ( 1.29 +/- 0.23 ) x 10^(-52)
m^2 by WMAP can be linked to the graviton (graviphoton) mass by a recent result from Novello et al and others

m_g = ( hbar / c ) sqrt( 2 /\ / 3 ) = 3 x 10^(-69) kg ...

the graviton (graviphoton) [ mass ] is ... a real number which is ... confirmed by our experimental results ...
Similar to electromagnetism, we obtain a Meissner and a London moment part for the gravitomagnetic field
generated by matter ... The gravi[pho]ton mass ... therefore describes the inertial properties of matter in
accelerated reference frames. This is a very fundamental result and new insight into the foundations of
mechanics. It can be also interpreted as a form of Mach's principle. ...

if we take the case of no local sources .. the graviphoton mass will be zero, and we will find, by solving the weak
field equations in the transverse gauge, the "classical" freely propagating degrees of freedom of gravitational
waves associated with a massless spin 2 graviton ...

[ This is the case in which the 6 rotations and boosts and the 4 translations all are used by the MacDowell-
Mansouri mechanism to make the spin 2 gravitons,

and the 4 special conformal transformations and 1 dilation are fixed and constant, and so do not propagate. ]

However, in the case of local sources, a spin-1 graviphoton will appear. ...

[ With local sources, the 1 dilation propagates and gives Higgs mass

http://xxx.lanl.gov/abs/gr-qc/0603033
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and the 4 special conformal transformation graviphotons also propagate and get mass and produce Dark
Energy /\ . ]

The cosmological constant for Einstein's equation ... is the given by

/\ = ( 3 / 2 ) ( 1 / lambda_g^2 ) = ( 3 / 2 ) mu_0g rho_m ...[where]... mu_0g = 4 pi G / c^2 ...

The average density of the universe is rho_m = 10^(-26) kg m^(-3) . This gives a gravi[pho]ton mass of
m_g = 3.2 x 10^(-69) kg and a cosmological constant ... of /\ = 1.3 x 10^(-52) m^2 . Those values are
exactly within present experimental observations!

How large is the local gravi[pho]ton mass? In a piece of iron for example, the absolute value of the
graviton mass would be 2.8 x 10^(-54) kg, which is still undetectable small. ...

So in fact, the vacuum energy density is equal (up to the numerical factor of 0.75) to the energy density of
matter ( rho_E = rho_m c^2 ). This ... gives a totally new perspective to the energy of the vacuum - being
defined as function of the local density of matter. ...

[ In my Segal Conformal Gravity model, the basic numerical factor is 0.67 = 10 / 15, the fraction of the 15
conformal group generator graviphotons that are in the 10 generator subgroup Q made up of the 6 rotation and
boost graviphotons and the 4 special conformal transformation graviphotons. According to gr-qc/9809061 by R.
Aldrovandi and J. G. Peireira, "... a semi-direct product between Lorentz and special conformal transformation
groups ...[forms]... the group Q ...[which has the]... symmetry of the strong cosmological-constant limit ...".

The present day Dark Energy fraction of about 75% comes from the history of the expansion of our universe. ]

some of the many consequences ...[of]... a graviton mass ...pare]. ... :

actually solv[ing] the cosmological coincidence problem (observations showed that dark energy
makes up about 73% of the energy present in the universe). ... it is a natural consequence of the fact
that the graviton mass is a function of the matter density and a flat universe. We can use this
analytical result also to express a direct relationship between the Hubble and cosmological constant
H^2 = (4/9) /\ c^2 ...
A graviton mass leads to a frequency dependence on the propagation of gravity in free space. ...
a non-zero cosmological constant has also an influence on the Schwarzschild solution for black
holes ... In our case, the cosmological constant of a black hole is given by /\_S = 36 c^4 / ( 343 M^2
G^2 ) ... This gives a gravitational horizon which is just a little bit smaller than the Schwarzschild
radius ... This has the consequence, that the gravitational force inside the black hole should now
decrease with a Yukawa type modification affecting gravitational and gravitomagnetic fields. The
denser the black hole, the stronger will be the gravitational force decay ...
a spin-1 field such as the graviphoton in Einstein-Proca equations prohibits black hole solutions ...[
according to ]... Obukhov, Y.N., Vlachynsky, E.J., Ann. Phys. 8(6), 497-509 (1999) ...

[ In my Segal Conformal Gravity model, our universe is made up of regions that are in one of two phases. In the
model of pennies on a balloon,

the expanding balloon regions are characterized by Dark Energy and a coherent state with propagating
special conformal transformation graviphotons
while the static penny regions(such as our Solar System within the orbit of Uranus) are characterized by
Ordinary Matter in a normal state in which the special conformal transformation graviphotons are frozen
and do not propagate.

In the Dark Energy expanding balloon regions (75% of our universe) the 4 special conformal generator spin-1
graviphotons propagate, so the Einstein-Proca equations prevail and there are no Black Holes.

http://xxx.lanl.gov/abs/gr-qc/9809061%0D


March 2006 Updates

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Mar2006Update.html[4/16/18, 1:14:26 AM]

In the Ordinary Matter penny regions, the special conformal generator spin-1 graviphotons do not propagate
and the 1 dilation Higgs/graviphoton produces Ordinary Matter (5% of our universe) and the 4 translation
graviphotons produce Primordial Black Hole Dark Matter (20% of our universe).

The 6 Lorentz generator graviphotons act in accord with a generalized MacDowell-Mansouri mechanism to
give torsion and connect with spinor fermions. ]

Perhaps that most important consequence of the local graviton mass is its relation to
superconductivity. ... the application of Proca equations to superconductivity are well established. In
a superconductor, we have now a ratio between matter being in normal and in a condensed
(coherent) state. So we have two sets of Proca equations, one which deals with the overall mass and
one with its condensated subset.

The coherent part of a given material (e.g. the Cooper-pair fluid) is also described by its own set of Proca
equations ... but with one important difference: Instead of the ordinary mass density rho_m we have to
take the Cooper-pair mass density rho_m* ... The ... Meissner part ... is not different from our
previousassessment for normal matter, but the second part changes ... due to the fact that the gravi[pho]ton
mass depends on all matter in the material, not just the coherent part. ... We switched here from the real
graviton (graviphoton) mass to a complex value similar to what we discussed for the photon. This gives
again the right sign for the gravitomagnetic London moment as observed ...

[ In the Dark Energy coherent state, the analogue of Cooper-pairs and electromagnetic photons is virtual
particle-antiparticle pairs of the vacuum and Segal Conformal Gravity special conformal transformation
graviphotons. ]

the presence of Cooper-pairs inside the superconductor leads to a deviation from the equivalence principle
and from the classical gravitational Larmor theorem.

A rigid reference frame mixed with non-coherent and coherent matter is not equivalent to a rigid reference
frame made of normal matter alone, with respect to its inertial and gravitational properties.

However, in the case of a Bose-Einstein condensate where we have only coherent matter ... the
equivalence principle is again conserved. ...

gravitomagnetic fields are also present inside the superconducting ring. The first part is the classical
London moment, with its origin is due to the photon mass, and the second part is its analog
gravitomagnetic London moment, which will produce an additional field overlapping the classical London
moment. ... depending on the superconductor's bulk and Cooper-pair density, the magnetic field should be
higher than classically expected. Indeed, that has been measured without apparent solution throughout the
literature. ...

Tate et al used a sensitive London moment measurement to determine the Cooper-pair mass in Niobium.
This mass was found to be larger ( m*/ 2 m_e = 1.000084 ) than the theoretically expected value ( m*/ 2
m_e = 0.999992 ). ... the local graviphoton mass ...[gives]... not only a conjecture to explain Tate's
anomaly, but also a good reason why a rotating superconductor should produce a gravitomagnetic field
which is larger than classical predictions from ordinary rotating matter. ...

Higgs condensate acts like molasses and slows down anything that interacts with it. The stronger the
interactions between the particles and the Higgs condensate are, the heavier the particles become ... The
standard model predicts that the vacuum energy density is directly proportional to the square of the Higgs
mass m_H ... the Vacuum Expectation Value (VEV) ... v ... of the Higgs mass ... essentially measures the
mean number density of Higgs particles n_H condensed in the zero-momentum state (vacuum) ...
Assuming that a Cooper-pair condensate is a possible form of a Higgs condensate, we can equal the
density of condensed Higgs particles n_H to the Cooper-pair density n_s in a superconductor. ... we can
estimate the mass of the Higgs boson in function of the local density of mass m_H = ( 3 / 2 ) ( rho_m /
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n_s ) Taking the example of Niobium ( rho_m = 8570 kg m^(-3), n_s = 3.7 x 10^28 m^(-3) ), we estimate
the Higgs mass as mH=192 GeV. ... This result leads us to consider coherent matter on the same physical
foot as spacetime vacuum. Coherent matter would then be a form of vacuum. ...

[ The Cooper-pair condensate analogue for the Higgs is a condensate of Truth Quark-AntiQuark pairs, acting
in a 3-element system of Higgs, Truth Quarks, and the Vacuum (see hep-ph/0307138 by Froggatt) , in accord
with Nambu-Jona-Lasinio type models as described by Yamawaki et al in hep-ph/9603293 and hep-ph/0311165
. ]

the local density of mass determines respectively the local mass of the graviphoton as well as the local
mass of the Higgs boson. On the other side by equalling both equations we deduce that the local Higgs
boson mass is proportional to the square of the local graviphoton's mass ... This can be understood as
being a fundamental bridge between linearized general relativity with a cosmological constant, and the
standard model. ...

in classical matter the photon has a complex and the graviton(graviphoton) a real value. In coherent matter
we suggest the hypothesis that it is exactly the other way round, which solves the sign change problems
associated to the classical and gravitomagnetic London moment. ...".

 

 In cond-mat/0602591, de Matos and Tajmar say:

"... Since Cooper pairs have anomalous mass excess, and all rest mass comes from the Higgs mechanism,
and since rest mass interacts through gravity, what is the relationship between gravity and the Higgs
mechanism in a superconductor?

Some attempts to answer parts of that question can be found in the literature literature 29-35, but the final
quantum theory of gravity is still not completed. ...

29 Sardanashvily, G. A., "Gauge Gravitation Theory. What is the Geometry of the World?", Los
Alamos Physics Archive, gr-qc/9410045, 1994
30 Sardanashvily, G. A., "Gravity as a Higgs Field. I. Geometric Equivalence Principle", Los
Alamos Physics Archive, gr-qc/9405013, 1994
31 Sardanashvily, G. A., "Gravity as a Higgs Field. II. Fermion-Gravitation Complex", Los Alamos
Physics Archive, gr-qc/9407032, 1994
32 Sardanashvily, G. A., "Gravity as a Higgs Field. III. Nongravitational Deviations of Gravitational
Fields", Los Alamos Physics Archive, gr-qc/941103, 1994
33 Bluhm, R., Kostelecky, V. A., "Spontaneous Lorentz violation, Nambu- Goldstone Modes, and
Gravity", Los Alamos Physics Archive, hep-th/0412320, 2004
34 Smith, F. D. T., "SU(3) X SU(2) X U(1), higgs, and Gravity from Spin(0,8) Clifford Algebra
Cl(0,8)", Los Alamos Physics Archive, hep-th/9402003, 1994
35 Smith, F. D. T., "Higgs and Fermions in D4 &endash; D5 &endash; E6 Model based on
Cl(0,8) Clifford Algebra", Los Alamos Physics Archive, hep-th/9403007, 1994 ...".

 

 I regret that due to me being blacklisted by the Cornell arXiv, my more recent work along those lines is not
available on the Physics Archive for Tajmar, de Matos, and others to see.

 

Microtubules and Cancer

http://xxx.lanl.gov/abs/hep-ph/0307138
http://xxx.lanl.gov/abs/hep-ph/9603293
http://xxx.lanl.gov/abs/hep-ph/0311165
http://xxx.lanl.gov/abs/cond-mat/0602591
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Stuart Hameroff said in the abstract of his paper at Biosystems Volume 77, Issues 1-3 , November 2004, Pages 119-
136:

"... It is proposed here that normal mirror-like mitosis is organized by quantum coherence and quantum
entanglement among microtubule-based centrioles and mitotic spindles which ensure precise,
complementary duplication of daughter cell genomes and recognition of daughter cell boundaries. ...
Impairment of quantum coherence and/or entanglement among microtubule-based mitotic spindles and
centrioles can result in abnormal distribution of chromosomes, abnormal differentiation and uncontrolled
growth, and account for all aspects of malignancy. ...".

Tony's Home

......
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Octonions - Unitarity - Inflation

Factors and Physics

Paracelsus

Galois
 

Click here for a pdf version of Sine-Gordon Quarks and Pion.

Sine-Gordon Quarks and Pion
The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown or Down plus antiUp.
Experimentally, its mass is about 139.57 MeV.

The quark is a Naked Singularity Kerr-Newman Black Hole, with electromagnetic charge e and spin
angular momentum J and constituent mass M 312 MeV, such that e^2 + a^2 is greater than M^2 (where a
= J / M).

The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with electromagnetic charge e and
spin angular momentum J and constituent mass M 312 MeV, such that e^2 + a^2 is greater than M^2
(where a = J / M).

According to General Relativity, by Robert M. Wald (Chicago 1984) page 338 [Problems] ... 4. ...:

"... Suppose two widely separated Kerr black holes with parameters ( M1 , J1 ) and ( M2 , J2 ) initially are
at rest in an axisymmetric configuration, i.e., their rotation axes are aligned along the direction of their
separation.

Assume that these black holes fall together and coalesce into a single black hole.

Since angular momentum cannot be radiated away in an axisymmetric spacetime, the final black hole will
have momentum J = J1 + J2. ...".

The neutral pion produced by the quark - antiquark pair would have zero angular momentum, thus reducing the value
of e^2 + a^2 to e^2 .
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For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, Thorne, and Wheeler, Gravitation
(Freeman 1972), page 883) so that M^2 = 4 e^2 is greater than e^2 for the electron. In other words, the angular
momentum term a^2 is necessary to make e^2 + a^2 greater than M^2 so that the electron can be seen as a Kerr-
Newman naked singularity.

Since the magnitude of electromagnetic charge of each quarks or antiquarks less than that of an electron, and since the
mass of each quark or antiquark (as well as the pion mass) is greater than that of an electron, and since the quark -
antiquark pair (as well as the pion) has angular momentum zero, the quark - antiquark pion has M^2 greater than e^2 +
a^2 = e^2.

( Note that color charge, which is nonzero for the quark and the antiquark and is involved in the relation M^2 less than sum of spin-squared
and charges-squared by which quarks and antiquarks can be see as Kerr-Newman naked singularities, is not relevant for the color-neutral

pion. )

Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer Event Horizon = Ergosphere at r = 2M (
the Inner Event Horizon is only the origin at r = 0 ) as shown in this image

 

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) in which the Ergosphere is white, the
Outer Event Horizon is red, the Inner Event Horizon is green, and the Ring Singularity is purple. In the case of the
pion, the white and red surfaces coincide, and the green surface is only a point at the origin.

 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of Numerical Evolution Codes
for General Relativity (see also a 2005 update):

"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of the axisymmetric
configuration ]... reveals new features not seen in the degenerate case of the head-on collision ... If the
degeneracy is slightly broken, the individual black holes form with spherical topology but as they
approach, tidal distortion produces two sharp pincers on each black hole just prior to merger.

... Tidal distortion of approaching black holes ...

http://www.maths.tcd.ie/EMIS/journals/LRG/Articles/Volume4/2001-3winicour/node9.html
http://www.maths.tcd.ie/EMIS/journals/LRG/Articles/Volume4/2001-3winicour/node9.html
http://relativity.livingreviews.org/open?pubNo=lrr-2005-10&page=articlesu6.html
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... Formation of sharp pincers just prior to merger ..

... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.

The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If the closing proceeds to completion, it ]...
produce[s] first a peanut shaped black hole and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, the toroidal black hole remains a torus. The torus is an
event horizon and therefore is not a 2-spacelike dimensional torus, but is a (1+1)-dimensional torus with a timelike
dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 1984). It can be said to be due to
extreme frame dragging, or to timelike translations becoming spacelike as though they had been Wick rotated in
Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 1973):

"... The surface r = r+ is ... the event horizon ... and is a null surface ...
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... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies entirely within the
surface. ...".

 

A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather, and the soliton and
antisoliton of a Sine-Gordon Breather correspond to the quark and antiquark that make up the pion.

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper Classical Lumps and their
Quantum Descendants (1975), reprinted in his book Aspects of Symmetry (Cambridge 1985), where Coleman writes
the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

and Coleman says:

"... We see that, in classical physics, B is an irrelevant parameter: if we can solve the sine-Gordon
equation for any non-zero B, we can solve it for any other B. The only effect of changing B is the trivial
one of changing the energy and momentum assigned to a given soluition of the equation. This is not true
in quantum physics, becasue the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one more dimensional
constant of nature, Planck's constant, than in classical physics. ... the classical limit, vanishingf hbar, is
exactly the same as the small-coupling limit, vanishing B ... from now on I will ... set hbar equal to one. ...

... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))

where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. This solution has a simple physical
interpretation ... a soliton far to the left ...[ and ]... an antisoliton far to the right. As sin( w t ) increases,
the soliton and antisoliton mover farther apart from each other. When sin( w t ) passes thrpough one, they
turn around and begin to approach one another. As sin( w t ) comes down to zero ... the soliton and
antisoliton are on top of each other ... when sin( w t ) becomes negative .. the soliton and antisoliton have
passed each other. ...[
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This stereo image of a Sine-Gordon Breather was generated by the program 3D-Filmstrip for Macintosh by Richard
Palais. You can see the stereo with red-green or red-cyan 3D glasses. The program is on the WWW at
http://rsp.math.brandeis.edu/3D-Filmstrip. The Sine-Gordon Breather is confined in space (y-axis) but
periodic in time (x-axis), and therefore naturally lives on the (1+1)-dimensional torus with a
timelike dimension of the Event Horizon of the pion. ...]

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about their common center-
of-mass. For this reason, it is called 'the doublet [ or Breather ] solution'. ... the energy of the doublet ...[
eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. Note that the mass of the doublet is always
less than twice the soliton mass, as we would expect from a soltion-antisoliton pair. ... Dashen, Hasslacher,
and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). A pedagogical review of these methods has been
written by R. Rajaraman ( Phys. Reports 21, 227 (1975 ... Phys. Rev. D11, 3424 (1975) ...[ Dashen,
Hasslacher, and Neveu found that ]... there is only a single series of bound states, labeled by the integer N
... The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )

where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]

B'^2 = B^2 / ( 1 - ( B^2 / 8 pi ))

and M is the soliton mass. M is not given by Eq. ( 4.675 ), but is the soliton mass corrected by the DHN
formula, or, equivalently, by the first-order weak coupling expansion. ... I have written the equation in this
form .. to eliminate A, and thus avoid worries about renormalization conventions. Note that the DHN
formula is identical to the Bohr-Sommerfeld formula, except that B is replaced by B'. ... Bohr and
Sommerfeld['s] ... quantization formula says that if we have a one-parameter family of periodic motions,
labeled by the period, T, then an energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, but it is much more general; it is

http://rsp.math.brandeis.edu/3D-Filmstrip
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always the leading approximation for any dynamical system ... Dashen et al speculate that Eq. ( 4.82 ) is
exact. ...

the sine-Gordon equation is equivalent ... to the massive Thirring model. This is surprising, because the
massive Thirring model is a canonical field theory whose Hamiltonian is expressedin terms of fundamental
Fermi fields only. Even more surprising, when B^2 = 4 pi , that sine-Gordon equation is equivalent to a
free massive Dirac theory, in one spatial dimension. ... Furthermore, we can identify the mass term in the
Thirring model with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )

.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )

....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... Note that if B^2 = 4 pi
, g = 0 , and the sine-Gordon equation is the theory of a free massive Dirac field. ... It is a bit surprising to
see a fermion appearing as a coherent state of a Bose field. Certainly this could not happen in three
dimensions, where it would be forbidden by the spin-statistics theorem. However, there is no spin-
statistics theorem in one dimension, for the excellent reason that there is no spin. ... the lowest fermion-
antifermion bound state of the massive Thirring model is an obvious candidate for the fundamental meson
of sine-Gordon theory. ... equation ( 4.82 ) predicts that all the doublet bound states disappear when B^2
exceeds 4 pi . This is precisely the point where the Thirring model interaction switches from attractive to
repulsive. ... these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... define
identical physics. ... I have computed the predictions of ...[various]... approximation methods for the ration
of the soliton mass to the meson mass for three values of B^2 : 4 pi (where the qualitative picture of the
soliton as a lump totally breaks down), 2 pi, and pi . At 4 pi we know the exact answer ... I happen to
know the exact answer for 2 pi, so I have included this in the table. ...

Method                   B^2 = pi   B^2 = 2 pi    B^2 = 4 pi 
   
Zeroth-order weak coupling
expansion eq2.13b        2.55       1.27          0.64
   
Coherent-state variation 2.55       1.27          0.64
   
First-order weak 
coupling expansion       2.23       0.95          0.32
   
Bohr-Sommerfeld eq4.64   2.56       1.31          0.71
   
DHN formula eq4.82       2.25       1.00          0.50
   
Exact                      ?        1.00          0.50        
   

...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the lump ... of sine-Gordon theory ... frequently
called 'soliton...' in the literature ... [ Zeroth-order is the classical case, or classical limit. ] ...

... Coherent-state variation always gives the same result as the ... Zeroth-order weak coupling expansion ...

.

The ... First-order weak-coupling expansion ... explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

 

Note that,

using the VoDou Physics constituent mass of the Up and Down quarks and antiquarks, about 312.75 MeV,
as the soliton and antisoliton masses,
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and setting B^2 = pi

and using the DHN formula,

the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV

which is in pretty good agreement with the experimental value of about 139.57 MeV.

 Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) the special
value that gives the pion mass ?

Because B^2 = pi is where the First-order weak coupling expansion substantially coincides with the ( probably exact )
DHN formula. In other words,

The physical quark - antiquark pion lives where the first-order weak coupling expansion is exact.

Near the end of his article, Coleman expressed "Some opinions":

"... This has been a long series of physics lectures with no reference whatsoever to experiment. This is
embarrassing.

... Is there any chance that the lump will be more than a theoretical toy in our field? I can think of two
possiblities.

One is that there will appear a theory of strong-interaction dynamics in which hadrons are thought of as
lumps, or, ... as systems of quarks bound into lumps. ... I am pessimistic about the success of such a
theory. ... However, I stand ready to be converted in a moment by a convincing computation.

The other possibility is that a lump will appear in a realistic theory ... of weak and electromagnetic
interactions ... the theory would have to imbed the U(1)xSU(2) group ... in a larger group without U(1)
factors ... it would be a magnetic monopole. ...".

This description of the hadronic pion as a quark - antiquark system governed by the sine-Gordon - massive Thirring
model should dispel Coleman's pessimism about his first stated possibility and relieve his embarrassment about lack of

contact with experiment.

As to his second stated possibility, very massive monopoles related to SU(5) GUT are still within the realm of possible
future experimental discoveries.

 

 

Further material about the sine-Gordon doublet Breather and the massive Thirring equation can be found in the book
Solitons and Instantons (North-Holland 1982,1987) by R. Rajaraman, who writes:

"... the doublet or breather solutions ... can be used as input into the WKB method. ... the system is ...
equivalent to the massive Thirring model, with the SG soliton state identifiable as a fermion. ... Mass of
the quantum soliton ... will consist of a classical term followed by quantum corrections. The energy of the
classical soliton ... is ... [ eq. 7.3 ]

E_cl[f_sol] = 8 m^3 / L

The quantum corrections ... to the 'soliton mass' ... is finite as the momentum cut-off goes to infinity and
equals ( - m / pi ). Hence the quantum soliton's mass is [ eq. 7.10 ]

M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L).
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The mass of the quantum antisoliton will be, by ... symmetry, the same as M_sol. ...

The doublet solutions ... may be quantised by the WKB method. ... we see that the coupling constant ( L /
m^2 ) has been replaced by a 'renormalised' coupling constant G ... [ eq. 7.24 ]

G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 ))

... as a result of quantum corrections. ... the same thing had happened to the soliton mass in eq. ( 7.10 ). To
leading order, we can write [ eq. 7.25 ]

M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G

... The doublet masses ... bound-state energy levels ... E = M_N, where ... [ eq. 7.28 ]

M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G

Formally, the quantisation condition permits all integers N from 1 to oo , but we run out of classical
doublet solutions on which these bound states are based when N > 8 pi / G . ... The classical solutions ...
bear the same relation to the bound-state wavefunctionals ... that Bohr orbits bear to hydrogen atom
wavefunctions. ...

Coleman ... show[ed] explicitly ... the SG theory equivalent to the charge-zero sector of the MT model,
provided ... L / 4 pi m^2 = 1 / ( 1 + g / pi )

...[ where in Coleman's work set out above such as his eq. ( 5.14 ) , B^2 = L / m^2 ]...

Coleman ... resurrected Skyrme's conjecture that the quantum soliton of the SG model may be identified
with the fermion of the MT model. ... ".

 

WHAT ABOUT THE NEUTRAL PION?

        The quark content of the charged pion is u_d  or d_u , 
both of which are consistent with the sine-Gordon picture.  
Experimentally, its mass is  139.57 Mev.  
 
        The neutral pion has quark content (u_u + d_d)/sqrt(2) 
with two components, somewhat different from the sine-Gordon picture, 
and a mass of 134.96 Mev.
 
        The effective constituent mass of a down valence quark increases 
(by swapping places with a strange sea quark) by about 
 
DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 =
=  312x0.25x0.253x0.22 Mev = 4.3 Mev.  
 
Similarly, the up quark color force mass increase is about  
 
DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 =
=  1777x0.022x0.253x0.22 Mev = 2.2 Mev.
 
The color force increase for the charged pion DcMpion± = 6.5 Mev.  
 
Since the mass Mpion± = 139.57 Mev is calculated from 
a color force sine-Gordon soliton state, 
the mass 139.57 Mev already takes DcMpion±  into account.
 
        For pion0 = (u_u + d_d)/ sqrt 2 , 
the d and _d of the the d_d pair do not swap places 
with strange sea quarks very often because it is energetically preferential 
for them both to become a u_u  pair.  
Therefore, from the point of view of calculating DcMpion0, 
the pion0 should be considered to be only u_u , 
and DcMpion0 = 2.2+2.2 = 4.4 Mev.
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        If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, 
the theoretical estimate is 
 
DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) =
=  4.4 - 6.5 -1 = -3.1 Mev, 
roughly consistent with the experimental value of -4.6 Mev.       
  

Octonions, Unitarity, and Inflation 
 In his book Quaternionic Quantum Mechanics and Quantum Fields ((Oxford 1995), Stephen L. Adler says at pages
50-52, 561:

"... If the multiplication is associative, as in the complex and quaternionic cases, we can remove
parentheses in ... Schroedinger equation dynamics ... to conclude that ... the inner product < f(t) | g(t) > ...
is invariant ... this proof fails in the octonionic case, and hence one cannot follow the standard procedure
to get a unitary dynamics. ...[so

there is a]... failure of unitarity in octonionic quantum mechanics...".

Conventionally, creation of the particles in our universe occurred during inflation with unitarity and energy
conservation being due to an inflaton field that is addition to the fields we now observe in the Standard Model plus
Gravity.

In my VoDou physics model, our present 4-dimensional physical spacetime freezes out from a high-energy 8-
dimensional octonionic spacetime due to selection of a preferred quaternionic subspacetime. A question is whether the
dimensional reduction occurs at the initial Big Bang beginning of inflation or continues through inflation to its end.

If our spacetime remains octonionic 8-dimensional throughout inflation, then the non-
associativity and non-unitarity of octonions might account for particle creation without the

need for tapping the energy of an inflaton field.

The non-associative structure of octonions manifests itself in interesting ways

     7-dim S7   EXPANDS TO   S7 x G2 x S7:  Spin(8) Lie Algebra
 
       / \
        |
        |
       \ /
 
     7 Imaginary Octonions  i j k E I J K
 
                 / \
                  |
                  |
                 \ /
 
     7 (Associative Triangles+1) x 16 (4 signs) = 112 
         /                                      \
        /        / \                             \
7 E8 Lattices     |                              224 + 16 = 240 Units                                                              
        \         |                               /          x2 (RL)
         \       \ /                             /           ||
          \                                     /         480 Octonion Products
     7 Coassociative Squares     x 16 (4 signs) = 112 

and a correspondence between each of the 7 imaginary octonions and each of 7 Onarhedra/Heptavertons
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       i---k      K---E         \ |     | /          /|   
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                                     I                    

Just as each of the 7 imaginary octonions correspond, in my VoDou physics model, to the 7 types of charged fermions
(electron; red, blue, green up quarks; red, blue, green down quarks),

each Onarhedron/Heptaverton corresponds to a charge-neutral set of all 7 charged fermions.

Consider that the initial Big Bang produced a particle-antiparticle pair of the 7 charged fermions, plus the 8th fermion
(neutrino) corresponding to the real number 1.

The paper gr-qc/0007006 by Paola Zizzi shows that "... during inflation, the universe can be described as a superposed
state of quantum ... [ qubits ]. The self-reduction of the superposed quantum state is ... reached at the end of inflation
...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... and corresponds to a superposed state of
... [ 10^19 = 2^64 qubits ]. ... ... This is also the number of superposed tubulins-qubits in our brain ... leading to a
conscious event. ...".

The number of doublings (also known as e-foldings) is also estimated by om astro-ph/0307459, by Banks
and Fischler, who say: "... If the present acceleration of the universe is due to an asymptotically deSitter
universe with small cosmological constant, then the number of e-foldings during inflation is bounded. ...
The essential ingredient is that because of the UV-IR connection, entropy requires storage space. The
existence of a small cosmological constant restricts the available storage space. ... We obtain the upper
bound ... N_e = 85 ... where we took [the cosmological constant] /\ to be of O(10^(-3) eV ). For the sake
of comparison, the case k = 1/3 [ corresponding to the equation of state for a radiation-dominated fluid,
such as the cosmic microwave background ] yields ... N_e= 65 ... This value for the maximum number of
e-foldings is close to the value necessary to solve the "horizon problem".

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of such a pair produced 8+8 = 16 fermions,

then at the end of inflation such a non-unitary octonionic process would have produced about 2 x 16^64 = 4 x
(2^4)^64 = 4 x 2^256 = 4 x 10^77 fermion particles.

The figure of 4 x 10^77 is similar number of particles estimated by considering the initial fluctuation to be a Planck
mass Black Hole and the 64 doublings to act on such Black Holes (which process can also be considered due to
octonionic non-associativity non-unitarity).

 

http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/astro-ph/0307459
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Factors and Physics
Bert Schroer said in a comment on Peter's blog entry "Hype from the Swampland":

"... The local operator algebras in QFT are all of one kind, i.e. if you have seen one, you know them all
(just like points in geometry) and the richness of QFT, including its inner symmetries and its
(noncompact) spacetime symmetries, is all contained in the relative position of a finite number of copies of
this "monade" (explicitly: hyperfinite Type III_1 von Neumann algebras ...) ... the monades used here lead
to modular inclusions and they lead to spacetime ... The concepts and mathematics are clear and rigorous
... the very nature of those above mentioned monade algebras already incorporates the vacuum polarization
and thermal properties in their algebraic structure (these algebras have no pure states at all!). They are the
heart of local quantum physics (much more basic than the use of particular field coordinatizations) ...".

My physics model, instead of hyperfinite III_1, uses Clifford algebra periodicity ideas to try to generalize hyperfinite
II_1, as follows:

If you consider that hyperfinite II_1 to be based on 2x2 complex matrices, and you consider them to be the complex
Clifford algebra Cl(2;C), then, since complex Clifford periodicity is 2, you have

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

It seems to me that the underlying reason why you can take the unions and do the completion without problems is that
everything factors down to Cl(2;C) structure, and no new strange structure is introduced no matter how high is the
dimension you are dealing with.

 Since the Cl(2;C) each look like fermionic creation/annihilation operators, you get a nice picture of fermions.

 I am trying to repeat the same process with real Clifford algebras. There, periodicity is 8 and you have (I am ignoring
signature here for brevity)

Cl(8N;R) = Cl(8;R) x ...(N times tensor product)... x Cl(8;R)

I believe (but have not yet proven in detail) that you can similarly take the unions and do the completion to get what
might be called a generalized real hyperfinite II_1, denoted here by hyperfinite II_1R.

The physical utility of the complex hyperfinite II_1 is that Cl(2;C) represents fermion creation/annihilation, and each
little Cl(2;C) describes fermions in one little location.

My idea about the physical utility of hyerfinite II_1R is that each little Cl(8;R) describes Lagrangian physics in one
little location, thus showing how Lagrangian stuff might fit inside algebraic stuff.

The local Lagrangian physics is based on my physics model that lets me calculate particle masses, force strengths, etc.,
as follows:

Cl(8;R) contains the basic structures used to formulate local Lagrangian physics:

a 0-grade 1-dim scalar;
a 1-grade 8-dim vector spacetime base manifold;
a 2-grade 28-dim bivector gauge Lie algebra;
a +half-spinor 8-dim spinor fermion particle representation; and
a -half-spinor 8-dim spinor fermion particle representation.

Given those structures, it seems clear (at least to me) how they fit together to form a Lagrangian.
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If you consider the 8-dim spacetime to only exist at high energies, and at low energies (where we do experiments)
"freeze out" a preferred quaternionic submanifold that splits the 8-dim spacetime into a Kaluza-Klein type 4-dim
physical spacetime and a 4-dim CP2 internal symmetry compact space, then (in a complicated but in my opinion
realistic way) you end up with the Standard Model plus Higgs plus MacDowell-Mansouri gravity.

 

 

Paracelsus
Philip Ball, in his book "The Devil's Doctor Paracelsus and the World of Renaissance Magic and Science"
(Farrar, Straus, and Giroux 2006) said:

"... The sixteenth century has often been portrayed as a period of scientific as well as religious and
political reformation. Traditionally, the scientific Luthers are Nicolaus Copernicus, who transformed
astronomy, and Andreas Vesalius, who did the same for anatomy ... But there is another version of the
story, and Paracelsus is at its center. ...

Paracelsus lived from 1493 to 1541. ... He was not a part of the educated elite of sixteenth-century Europe
but circled all his life on its fringes. ... "... My writings must not be judged by my language, but by my art
and experience, which I offer to the whole world, and which I hope will be useful to the whole world." ...

in the philosophy of Paracelsus, science and rationalism do not compete with mysticism and superstition
but blend with it, producing a ... wonderful and bizarre ... vision of the world ... It was this vision ... that
defied the ... dogmatic interpretations of Classical ideas about the universe. ...

Paracelsus and his fellow iconoclast Cornelius Agrippa ... had ... the ... viewpoint that mankind had once
known great things but had been corrupted in the era that separated legendary antiquity from their own
day. ... think of Francis Bacon, of Robert Boyle, of Isaac Newton, with their visions of ... arcane
knowledge ..

Magic was ... the precondition for science. ... for modern science to emerge ... Classical dogma had to give
way to a form of empiricism that accepted the reality of ... unknowns ... such as the operation of occult
forces. ...

much of contemporary science is itself occult in the Renaissance sense, insofar as it is "hidden" from our
senses ... when ... Ernest Mach and Wilhelm Ostwald ... opposed the notion of atoms on the grounds that
no one had ever seen one ... they were ... expressing suspicion of the occult ... modern science ...
accommodated and formalized ... occult forces ... that seemed useful, such as magnetism and gravity ...
Isaac Newton could not have formulated his gravitational theory without a belief in occult forces ...

For Paracelsus, all of nature was a form of alchemy. ... when Leonardo da Vinci speaks of geological
water as the blood of the earth ... this was no metaphor ...

Paracelsus is the scientific positivist's worst nightmare. His work begins and ends in magic. Everything he
writes is colored by his religious beliefs, which create a purposeful universe full of secret signs and
symbols ... he wades in the numerological mire of the Kabbalah ...

Paracelsus says that he learned ... the doctrines of the Kabbalah ... in Constantinople. ... The word ...
Kabbalah ... means "reception" in Hebrew, ... knowledge passed on only by word of mouth ... It was sacred
wisdom that came directly from God. "Moses on the mount", said Pico ... protege ...[of]... Ficino (whom
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Paracelsus considered "the best of the Italian physicians") ... "received from God not only the Law, which
he left to posterity written down in five books, but also a true and more occult explanation of the Law" ...
the Kabbalah ... it revealed the how and the why of the world ...

Paracelsus was first of all a physician, and he ... sought to embed this "new" medicine within a
comprehensive system of ... natural philosophy ... in 1533-34 ... Paracelsus visited the Tyrolean mines
...[and]... smelting works of the Fuggers ... and was struck by how the miners suffered from ailments
peculiar to their profession ... Paracelsus ... petitioned the authorities for permission to practice as a
physician. The response was predictable: "Because I did not appear in the garnishry of the doctors, I was
dispatched with contempt ... The Burgomaster of Innsbruck had been used to doctors clad in silken robes
at the court of princes, not in shabby rags grilled by the sun". ... the first manual of occupational health,
On the Miner's Sickness and Other Miners' Diseases ... remained unpublished until ... 1567 ...

Paracelsus's cosmology ... did not and could not exclude theology ... his world was designed, and the
Designer had left His mark everywhere on it. ... he firmly believed that things happen for a reason, that
nature is mechanistic and follows rules, and that humankind could deduce and understand them. ...

Parcelsian matter is vitalized: it is an active substance, a living entity filled with creative potential ... all
related to the Mysterium Magnum, the "one mother of all things", the "wonderful beginning" out of which
came all of creation in a marvelous alchemical separation. "It is the greatest wonder of the philosophies",
Paracelsus wrote, that "when the Mysterium Magnum is in its essence and divinity was full of the highest
eternity, separatio started at the beginning of all creation". ...".

The heptagon image above is from review of Ball's book by Rina Knoeff in Nature 441 (11 May 2006) 152-153, which review says in part:

"... Paracelsus ... is said to have ridden a magical white horse ... and to have carried an enormous sword
with magical powers ...".

 

Encyclopaedia Brittanica (2002 edition) said, about Paracelsus:

"... his father ... moved to Villach in southern Austria. There the boy attended the Bergschule, founded by the wealthy
Fugger family of merchant bankers of Augsburg, where his father taught chemical theory and practice. Youngsters
were trained at the Bergschule as overseers and analysts for mining operations in gold, tin, and mercury, as well as
iron, alum, and copper-sulfate ores. The young Paracelsus learned from miners' talk of metals that "grow" in the earth,
watched the seething transformations in the smelting vats, and ... gained insight ... that ... laid the foundations of his
later remarkable discoveries in the field of chemotherapy.

In 1507, at the age of 14, he joined the many vagrant youths who swarmed across Europe in the late Middle Ages,
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seeking famous teachers at one university after another. During the next five years Paracelsus is said to have attended
the universities of Basel, Tübingen, Vienna, Wittenberg, Leipzig, Heidelberg, and Cologne but was disappointed with
them all.

He ... wondered how "the high colleges managed to produce so many high asses," ...

He was, however, delighted to find the medicine of Galen and the medieval Arab teachers criticized in the University
of Ferrara, where, he ... was free to express his rejection of the prevailing view that the stars and planets controlled all
the parts of the human body. ...

he set out upon many years of wandering through almost every country in Europe, including England, Ireland, and
Scotland. ... Egypt, Arabia, the Holy Land, and ... Constantinople ...

After about 10 years of wandering, he ... 1527 ... had been appointed town physician and lecturer in medicine at the
University of Basel ... he invited not only students but anyone and everyone. The authorities were scandalized and
incensed by his open invitation. ... 1528, he ... had to flee ... toward Colmar in Upper Alsace ... Such ... travel for the
next eight years allowed him to revise old manuscripts and to write new treatises. ...

In 1530 he ... maintain[ed] that ... syphilis ... could be successfully treated by carefully measured doses of
mercury compounds taken internally, thus foreshadowing the Salvarsan treatment of 1909.
He stated that the "miners' disease" (silicosis) resulted from inhaling metal vapours and was not a punishment for
sin administered by mountain spirits. ...
He was the first to connect goitre with minerals, especially lead, in drinking water.
He prepared and used new chemical remedies, including those containing mercury, sulfur, iron, and copper
sulfate, thus uniting medicine with chemistry ...

In 1541 Paracelsus himself died in mysterious circumstances at the age of 48 at the White Horse Inn, Salzburg, where
he had taken up an appointment under the prince-archbishop, Duke Ernst of Bavaria. ...".

 

Galois
 According to math.QA/9906167 by Terry Gannon (who referred to the biography Evariste Galois (Birkhauser 1996)
by L. Toti Rigatelli):

"... Evariste Galois was a brilliantly original French mathematician. Born shortly before Napoleon's ill-
fated invasion of Russia, he died shortly before the ill-fated 1832 uprising in Paris. His last words: "Don't
cry, I need all my courage to die at 20".

Galois grew up in a time and place confused and excited by revolution. He was known to say "if I were
only sure that a body would be enough to incite the people to revolt, I would offer mine". On May 2
1832, after frustration over failure in love and failure to convince the Paris math establishment of
the depth of his ideas, he made his decision. A duel was arranged with a friend, but only his friend's gun
would be loaded. Galois died the day after a bullet perforated his intestine. At his funeral it was discovered
that a famous general had also just died, and the revolutionaries decided to use the general's death rather
than Galois' as a pretext for an armed uprising. A few days later the streets of Paris were blocked by
barricades, but not because of Galois' sacrifice: his death had been pointless ...".

In a review ( edited by Underwood Dudley ) of the biography Evariste Galois (Birkhauser 1996) by L. Toti Rigatelli in
The American Mathematical Monthly for March 1998, Roger Cooke said:

http://xxx.lanl.gov/abs/math.QA/9906167
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"... In my mind's eye Galois and ...[the]... hero ... Marius Pontmorency ...[of]... Victor Hugo's Les
Miserables ... became fused some years ago. ... Consider the parallels:

Galois was born in 1811. According to Hugo, Marius' mother died in 1815 "leaving a child [Marius]."

Galois belonged to La Societe des Amis du Peuple. For Marius, Hugo invented a revolutionary society
called Les Amis de l'A B C (a pun-read in French, it means The Friends of the Oppressed).

Galois plunged ... into a duel on May 30, 1832, apparently after losing the love of his Stephanie. Marius
went to the barricades less than a week later, thinking he had lost his Cosette.

The badly wounded Galois was discovered by either a passing peasant or a soldier and taken to hospital.
When Marius' reckless courage finally resulted in a wound that rendered him unconscious, his guardian
angel Jean Valjean whisked him away and through the Parisian sewers to his grandfather's house, where
he eventually recovered. ... Since Victor Hugo had a happy ending in mind, with Marius married to
Cosette, it would not do to have the hero ... too badly wounded ... Unfortunately republicans and
mathematicians, inferior to Victor Hugo in many respects, just as reality is inferior to fiction, neglected to
provide for Galois. Our poor Evariste lacked a barricade; even worse, he lacked Jean Valjean, Victor
Hugo's unbelievable amalgam of Arnold Schwarzenegger and St. Francis of Assisi, to snatch him up and
return him to his family. He died on May 31. ...

the Russian translation of Andre Dalmas' Evariste Galois, revolutionnaire et geometre (Fasquelle, Paris,
1956), says that Galois was killed by one of his fellow republicans and that the cause of the duel was a
woman suspected of being an agent of the police.

The Lexikon Bedeutender Mathematiker says he was lured into a duel, possibly orchestrated by the secret
police.

The most obvious documentary evidence is Galois' letter to his fellow republicans, in which he asks
pardon for those who killed him, saying that he is dying, "the victim of a cruel coquette and of two of her
victims." ...

Dr. Rigatelli presents us with a different scenario, but one that pleases me, since it binds Galois even more
closely to my friend Marius Pontmorency.

First of all she identifies the mysterious woman as Stephanie Poterin-Dumotel, daughter of the doctor who
treated Galois during the latter part of his prison sentence. (This identification had been made earlier by
Carlos Alberto Infantozzi, "Sur la mort d']Evariste Galois," Revue d'histoire des sciences 21 (1968), 157-
160.)

Second, she prints some fragmentary letters whose originals, she says, were written in Galois' hand, but
signed "Mademoiselle Stephanie D." ... Dr. Rigatelli believes he must have torn up the originals, then later
regretted having done so and tried to reproduce them. ...

According to this scenario, Galois deliberately martyred himself in order to spark the insurrection. We are
even given a report of a meeting of La Societe des Amis du Peuple, at which Galois presented his plan: he
to be shot by one of their number, the others to spread the rumor that it was a police ambush in order to
incite an insurrection, and the Society to be protected from the law by the letters portraying the affair as a
duel. I was struck by the strong resemblance this scenario bears to the plot of Dostoevsky's The Possessed
...[in which]... the opportunistic revolutionary Verkhovensk tries to persuade Kirilov to time his suicide so
as to bring maximal benefit to the cause. ...

... Galois mentions Victor Hugo in an obscure fragment, rather surprisingly, considering that Hugo was
still young and not really famous in 1832, the author of a few volumes of poetry. He was also on the other
side of the political fence from Galois at the time and was a peer of Louis Philippe's monarchy. As Louis
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Philippe moved rightward, Hugo moved leftward, causing him to write Les Miserables a generation later
from a point of view closer to that of Galois. In the abovementioned fragment (given in the Russian
translation of Dalmas' book) Galois writes: Here is Victor Hugo. The Renaissance, the Middle Ages, and
last of all, me. Perhaps he is saying that Hugo portrays himself as the crowning achievement of human
history. ...

we see Cauchy once again at his most unattractive, completely absorbed in his own thoughts and ignoring
the brilliant work of a young mathematician who really needed his support. ...

none of the French mathematical establishment comes out of this biography looking good. Poisson and
Lacroix delayed judging Galois' memoir on solvability of equations by radicals. When forced to render a
judgment, they got it wrong, thereby depriving Galois of the credit he deserved and, as he later wrote,
relegating him to the ranks of circle-squarers.

It isn't pleasant to read that the cranks are sometimes right, even in mathematics, but at least it isn't boring.

... the preface to Galois' memoirs, written while he was in prison ...

...(... The offense that landed Galois in prison in December 1830 was a toast to Louis Philippe
at a banquet attended by many prominent people, among them Alexandre Dumas ... According
to the official investigation, Galois claimed that he stood up, brandishing a knife, and shouted,
"To Louis Philippe, if he betrays us!" ... others began to echo the toast, interpreting it as a
direct threat to the King. At that point Alexandre Dumas left hastily through a window. ...)...

... pointed out that he [Galois] was omitting the usual dedicatory page "crowded with the names and titles
of some miserly prince...." Nor was he paying homage to any scientific patron. He wrote,

"I do not acknowledge anybody's advice or encouragement as being responsible for the
good qualities of my work. I would be a liar if I did so. If I had a message for the great

men of the world, . . . it would not be one of thanks." ...".

Tony Smith's Home Page
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Tony's Home

INTRODUCTORY SUMMARY of E8 VoDou Physics

LHC Higgs and E8 VoDou Physics

VoDou Physics and 130 GeV Truth Quark

My D4-D5-E6-E7-E8 VoDou Physics Model meets Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e.,
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is possible
logically to lay down such strongly determined laws that within these laws only rationally completely determined

constants occur (not constants, therefore, whose numerical value could be changed without destroying the
theory). ...".

 

Energy Scales from Electron to Planck Mass
Clifford Algebra Foundation of VoDou Physics

PIN or SPIN ?
Jordan, Hilbert, D4, and Cl(8)
Why do we need a TOE ?
What about SuperStrings ?
Coleman-Mandula
SESAPS 2002
December 2001 overview of D4-D5-E6-E7-E8 VoDou Physics and Fermion Masses

26-dim Strings as Quantum Theory - E6 String Theory - Klein Quartic Physics,
27-dim M-theory of Timelike Brane-Universes, and
28-dim F-theory of Spacelike Brane-Universes

real hyperfinite II1 von Neumann algebra factor
September 2004 discussion with Carlos Castro

Here is an Introduction to VoDou Physics.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

MORE PHYSICS TOPICS

http://www.daedalus.amacad.org/issues/winter2002/Wilczek.pdf
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Clifford Algebra Foundation of VoDou Physics:

Cl(8N) = 2^(8N) =
                                                                    
          = Cl(8)    x ...Ntimes... x   Cl(8)  = (2^8)^N            
                                                                    
2^8 = 256 =   16   x   16  = 1   8    28    56  70  56  28   8   1  
                                                                    
                                 4    16 = U(2,2) = Spin(2,4) x U(1)
   *-*      (8) + (8)                                               
                                 4    12 = SU(3) x SU(2) x U(1)     
*-* or *-* (8,8) + (8,8)                                            
                                                                    
   *-*   (8,8,8) + (8,8,8)                                          

        
D4                   D5              E6           E7      

  Spin(8)             Spin(10)                                
    28                 8 (+1+8)       16 (+1+16)    27 (+1+27)
                                     Generation-1             
  Gravity             SpaceTime       Fermions                
  16-U(4)                4               8          MacroSpace
                                     Generation-1     of      
 Standard Model      Internal Space  AntiFermions  Many-Worlds
12-SU(3)xSU(2)xU(1)      4               8                    

(The Lepton-Quark image to the above left is adapted from a Fermilab web page.)

The 24-cell shown above represents the 24 root vector gauge bosons of the 28-dimensional Spin(8) gauge group. The
dual 24-cell

represents:

First-generation electron; red, green, blue up quarks; red, green, blue down quarks, and neutrino, which are are
denoted by

First-generation positron; anti-red, anti-green, anti-blue up anti-quarks; anti-red, anti-green, anti-blue down anti-
quarks, and anti-neutrino, which are denoted by

http://www-ed.fnal.gov/projects/exhibits/searching/content_1_1_3.html
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8-dimensional Spacetime that reduces after dimensional reduction to
4-dimensional Physical SpaceTime, whose dimensions are denoted by

4-dimensional internal symmetry space, whose dimensions are denoted by

Together, the 24-cell plus its dual 24-cell correspond to the 48 root vector vertices of the 52-dimensional exceptional
Lie algebra F4., and F4 can be thought of as the Real Part of the 52+26 = 78-dimensional Lie algebra E6 of the D4-
D5-E6-E7-E8 VoDou Physics model.

Since my D4-D5-E6-E7-E8 Physics Model is based on the Cl(8) Clifford Algebra that is related to the 16x16 = 256
Odu of IFA, I think that my physics model is really in fact VoDou Physics, so I will sometimes call it that.

Tree level constituent Truth Quark mass = 130 GeV

Higgs mass = 146 GeV - Vacuum, Force Strengths, Particle Masses

Fine Structure Constant = 1/137.03608

Click here to see my papers on the Los Alamos e-print archive.

Quaternions, Octonions, and Physics in the 1800s

Why Spin(8)?

Why do we Need a TOE Physics Model?

Many - Worlds and Other Quantum Theories

| Bohm | Compton Radius Vortex | MacroSpace Geometric Back-Reaction |

| Conformal QR | Nelson | Sakharov - ZPF | Hadley | Ford | Umezawa | Prigogine |

| Sum-Over-Histories | Heisenberg-Durr Radical Unification |

Chebyshev Polynomials and Christian Beck

Generalized Feynman Checkerboards

Some Lattice Structures

Regge Calculus and Spin(2,3)

Geometry, Topology, and Physics

Instantons, Cohomology, Quadrics, and Twistors

COSMOLOGY and Black Holes and GRW

SU(5) Grand Unification

Segal's Conformal Physics and GraviPhotons

http://xxx.lanl.gov/abs/hep-th/9302030
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What about physics Above the Planck Energy?

GAMMA RAY BURSTS

Promising NEW TECHNOLOGIES:

| Muons | Black Holes | Cold Fusion | AntiMatter |

| Gravity | Vacuum | BEC | Sonoluminescence | Water Structure |

| Atomic Clusters - EVOs | Cells and Chips | Qi Field | DNA and Genetic Code |

| Quantum Computing and Superluminal Information | Communication |

| NanoMachines and the Second Law | DARPA |

hep-th/9609050 - TEMPERATURE, TOPOLOGY, and QUANTUM FIELDS

GRAVITATIONAL EQUIVALENCE PRINCIPLE, NEUTRINO MIXING, and SOLAR NEUTRINOS

Here is a 1998 ERRATA LIST for some of my papers.

PHYSICS NETSURFING

MORE PHYSICS can be found in HISTORY and MATH.

Since the Standard Model and Gravity seem to explain all the physics we observe

(172k audio)

Why do we need a TOE?

(153k audio)

The HyperDiamond Feynman Checkerboard D4-D5-E6-E7-E8 model is a Theory Of Everything, or TOE, in the
sense that it describes all physical phenomena including Electromagnetism, the Weak Force, the Color Force, and

Gravity.

http://xxx.lanl.gov/abs/hep-th/9609050
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vGrFx.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GrFx.au


Tony's Home - VoDou Physics D4-D5-E6-E7-E8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/1TSphysics.html[4/16/18, 1:14:36 AM]

(128k au)

 "... TOE is an attempt to find a deeper explanation of what's called the Standard Unified Field Theory. Strictly
speaking, the SUFT is already a Theory of Everything: it does give a unified account of all the forces of nature. The
whole point of moving beyond the Standard Unified Field Theory is that, one, it's an ugly mess, and two, you have to
feed ten completely arbitrary parameters into the equations to make them work.

"...a TOE which unifies physics and information - which mixes the levels, and describes its own authority - is...more
stable than any other possibility; it affirms itself, it tightens the knot.

"...[the] initial configuration [of information space can be called] Aleph...[which is] a snapshot of the [Information]
Big Bang...The physical, primordial Big Bang is orders of magnitude simpler...Aleph contains a hundred million times
more information; the idea of creating galaxies and DNA out of this is far less outlandish....the patterns...on the surface
of Aleph were woven and re-woven in the surrounding information vacuum. It was like watching a dazzling new
tapestry being [created, each] from the one beneath - ...a few features [are]: ...the [history] of the Earth, [and the]
various geophysical and biological conclusions [that] feed into it ...the commonality of the genetic code, ...the
underlying regularity in the chemistry of the elements - ... All of this follows logically from [Aleph] ... Zero, one, and
addition are enough to imply [all the numbers], and more. The universe is no different. ...

"[After TOE is understood]...there are no more deep surprises - there's nothing left to learn about the reasons for the
TOE, or the reasons for our own existence. But there'll be no end to discovering what the universe can contain; there'll
always be new stories written in the TOE - new systems, new structures, explained into being.

 

"There might even be other minds on other worlds, ...

...the TOE is [something] we [would] have in common."

 

The quotations here are edited excerpts from a novel set in 2055 AD with Epilogue set in 2105 AD: DISTRESS, by
Greg Egan (HarperCollins 1995). In it, the TOE paper was written by an intelligent software agent named Kaspar
living on the internet. However, the TOE paper was not complete until a unifying Keystone was added - a human who
read Kaspar's paper from the internet.

"...Kaspar...had done a good job [on] the paper...The first section...ended with the TOE equation [of Mosala, the
physicist who used the Kaspar agent]...In the second section, Kaspar had trawled the databases for other references to
the same mathematics, other resonances to the same abstractions - and in this scrupulously completist search, it had
found enough parallels with information theory to push the TOE one step further....There could be no information
without physics. Knowledge always had to be encoded as something....But there could be no physics without
information. A universe of purely random events would be no universe at all. Deep patterns, powerful regularities,
were the whole basis of existence.

"So - having determined which physical systems could share a universe - Kaspar had asked the question: which

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/mesEMSxx.au
http://www.netspace.net.au/%7Egregegan/
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patterns of information could these systems encode?

"A second, analogous equation had emerged from the same mathematics...The informational TOE... an inevitable
corollary [to the physical TOE]. Then Kaspar had unified the two, fitting them together like interlocking mirror
images...

"[The Keystone human] saw the flaw in Kaspar's reasoning...Could one mind, alone, explain another into being? The
TOE equation said nothing....all [the Keystone] had to do...was to give up...[being alone at the] center of the universe.
..."

Compare Akira:  
Neither Akira nor Tetsuo, alone, could create a new universe, 
but both together, with help from others, did.  

 

 

Another quote from the novel says why I like to use the name Truth Quark instead of Top Quark:

"The universe can't lie; it just does what it does..."

 

 

In a 1994 interview, Greg Egan says:

"... a single 0 and a single 1 are all you need to create all universes. You just re-use them."

 

 

Why I think that Superstrings are NOT a TOE:

In Phys. Lett. 149B (1984) 117, Green and Schwarz showed Superstring Theory to be anomaly-free. Richard
Feynman said, in Davies and Brown, Superstrings, Cambridge 1988, pp. 194-195):

"... I do feel strongly that this is nonsense! ... I think all this superstring stuff is crazy and is in the wrong
direction. ... I don't like it that they're not calculating anything. ... why are the masses of the various particles
such as quarks what they are? All these numbers ... have no explanations in these string theories - absolutely

none! ... "

I have agreed with Feynman's opinion about superstrings as a model of physics of particles and forces in 4-
dimensional spacetime since 1984, when I began to construct a TOE (Theory Of Everything) physics model in which I
can calculate particle masses (including the Truth Quark mass) and force strengths: the D4-D5-E6-E7-E8 VoDou
Physics Model, in which the Geometry of the Super Implicate Order, or MacroSpace, can be described by the 27-
complex-dimensional symmetric space E7 / E6xU(1), where String Theory in a 26-dimensional subspace can be used
to describe Sarfatti Back-Reaction and Quantum Consciousness.

Tony Smith's Home Page

http://www.midnight.com.au/eidolon/issue_15/15_egan.htm
http://www.netspace.net.au/%7Egregegan/
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ET -------- or -------- NO ET ?

 

If Earth's Humans are NOT the only technologically advanced intelligent
material life in Our Universe,

then, as Enrico Fermi asked,

Where is Everybody ?
 Maybe, as Ellie Arroway said in Carl Sagan's novel Contact (at page 46),

They could communicate with us, but they're not doing it because they
don't see any point to it.

Maybe now they are communicating with each other throughout Our Universe. Even if USA agencies may have
listened to some communications among ETs, it may be that they cannot translate what they are hearing (unlike the
Hollywood fiction of the movie Contact). It may be that the USA listeners don't even recognize that the signals are
communications, sort of like the Western Native American Indians who may have had no idea what messages were
going over the telgraph lines through their homeland.

What would an ET Galactic Communications Network look like?

To carry information over long distances, they would use Electromagnetic Photons.

To carry more information, they would use high-frequency Gamma Rays.

To be energy-efficient in transmitting information from point to point within the Milky Way, they would use Gamma
Ray Beams that are Gravitationally Focussed by a star near the point of origin.

If Earth happens to be in the path of such a Gamma Ray Beam of Communications of ExtraTerrestrial Intelligences
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(CETI),

the CETI Gamma Ray Beam would look a lot like a GAMMA RAY
BURST.

  

What Language would they use for CETI Communication?

 

The Language of a TOE that not only describes Physics, but also
describes:

Quantum Information;
Conscious Thought;
Mathematics/Geometry/Music.

All these Languages are equivalent and can be expressed in terms of
Clifford Algebras.

 

 

 

What if Humans Fail to join in a Galactic CETI Communication Network?

Then Somebody Else may have to take over the region of our Milky Way
Galaxy near our Earth and Sun,

so that our Earth and Sun can be an active part of a Living Universe.

 

 

The Pogo cartoon at the top of this page was scanned from page xvi of Intelligent Life in the Universe, by Carl Sagan
and I. S. Sklovskii (Holden-Day 1966), which is an English translation, expanded with some commentary, by Carl
Sagan of the book Vslennaia, Zhizn, Razum (Universe, Life, Mind) by Iosef Shmuelovich Shklovskii published in
Moscow in 1963, parts of which were serialized in Komsomolskaya Pravda and published in Priroda.

http://www.igopogo.com/
http://www.nauticom.net/www/chuckm/
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ET -------- or -------- NO ET ?

 

If Earth's Humans are the only technologically advanced intelligent
material life in Our Universe,

then, as Ellie Arroway's father said in the movie version of Carl Sagan's novel Contact,

It's a Terrible Waste of Space.
and

it is up to Earth's Humans to use the Space Beyond Earth in Our Universe
constructively,

so that it will not go to Waste.

How can we do that?

First, we have to explore and travel,

by robot exploration ships,
by robot ships containing biological material that can seed fertile places, and/or
by ships actually containing Humans,

throughout Our Universe, including our Milky Way Galaxy.

Then, we have to set up a communications network throughout our Milky Way Galaxy.

How would we build such a Galactic Communications Network?
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To carry information over long distances, we should use Electromagnetic Photons.

To carry more information, we should use high-frequency Gamma Rays.

To be energy-efficient in transmitting information from point to point within the Milky Way, we should use Gamma
Ray Beams that are Gravitationally Focussed by a star near the point of origin.

From a point in the path of such a Gamma Ray Beam,

the Gamma Ray Beam would look a lot like a GAMMA RAY BURST.

 

What language should we use for Communication?

 

The Language of a TOE that not only describes Physics, but also
describes:

Quantum Information;
Conscious Thought;
Mathematics/Geometry/Music.

All these Languages are equivalent and can be expressed in terms of
Clifford Algebras.

 

 

 

What if Humans Fail to construct a Galactic CETI Communication
Network,

but just stay on Earth in an Earthbound Global Economy?

Then, if there is Nobody Else around, our Earth and Sun will remain an
Island of Life in a Lifeless Milky Way Galaxy, until the time when Earth's

environment becomes uninhabitable by Humanity.
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Then, if there is Nobody Else, the Universe will be Dead.

 

 

The Pogo cartoon at the top of this page was scanned from page xvi of Intelligent Life in the Universe, by Carl Sagan
and I. S. Sklovskii (Holden-Day 1966), which is an English translation, expanded with some commentary, by Carl
Sagan of the book Vslennaia, Zhizn, Razum (Universe, Life, Mind) by Iosef Shmuelovich Shklovskii published in
Moscow in 1963, parts of which were serialized in Komsomolskaya Pravda and published in Priroda.

 

Here is a discussion of how GRBs might cause extinctions of ( some? all? ) intelligent life in our Galaxy.
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2012
- Year of Water Dragon

Terence McKenna's Timewave not only describes past history -

Timewave makes future Predictions

from his death (3 April 2000) to Mayan 13.0.0.0.0 (21 December 2012):

 

The peak around 11 September 2001 saw  the destruction of the World Trade
Center Towers.

 

The peak around Spring 2003 saw  Comet C/2002 V1 and Iraq, not to mention SARS

 

Will something happen in 2007 ??? Credit Crisis Comets

 

What about 21 December 2012 ??? Jobs Crisis Comets

 

To see whether we should worry about 2007 and 2012, look at how Timewave was developed, and at some
Timewave charts:

25 bybp to 2012



Calendar Cycles: 2012

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/2012.html[4/16/18, 1:14:44 AM]

7.0 bybp to 2012
700 mybp to 2012
37.0 kybp to 2012
3 kybp to 1094
400 to 2012
1942 to 2012
1981 to 2012

 

John Major Jenkins, in his 1994 article THE HOW AND WHY OF THE MAYAN END DATE IN 2012 A.D., said

"... Terence McKenna ... suggests that the position of winter solstice sun within 3 degrees of the
Galactic Center in the year 2012 A.D. (a "once-in-a-precessional- cycle" event) may provide the
eschatological end point for his theory of time known as Timewave Zero. His end date was chosen for
historical reasons and was, apparently, only later discovered to correspond with the Mayan end date. ... on
winter solstice of 2012, Galactic Center will be rising heliacally just before dawn, in a way reminiscent of
how the Maya observed Venus's last morningstar appearance. ...

... The Maya ... Classic Period is thought to have lasted from 200 A.D. to 900 A.D ... The early Maya
adopted two different time keeping systems, the "Short Count" and the Long Count ...

... The Short Count derives from combining the tzolkin cycle with the solar year and the Venus cycle of
584 days. In this way, "short" periods of 13, 52 and 104 years are generated. ...

... The Long Count system ... is based upon nested cycles of days ...

1 [day] / Kin (day)
20 [days] / Uinal
360 [days] / Tun
7200 [days] / Katun
144000 [days] / Baktun

... For example: 6.19.19.0.0 equals 6 baktuns, 19 katuns, 19 tuns, 0 uinals and 0 days. If we add up all the
values we find that 6.19.19.0.0 indicates a total of 1007640 days have elapsed since the Zero Date of
0.0.0.0.0.

The much discussed 13-baktun cycle is completed 1872000 days (13 baktuns) after 0.0.0.0.0. This period
of time is the so called Mayan "Great Cycle" of the Long Count and equals 5125.36 years.

... The point of interest for these early astronomers seems to have been the projected end date in 2012
A.D., rather than the beginning date in 3114 B.C. Having determined the end date in 2012 (for reasons we
will come to shortly), and calling it 13.0.0.0.0, they thus proclaimed themselves to be living in the 6th
baktun of the Great Cycle. The later Maya certainly attributed much mythological significance to the
beginning date, relating it to the birth of their deities, but it now seems certain that the placement of the
Long Count hinges upon its calculated end point. ...".

 

Terence McKenna, on the Art Bell radio show of 5/22/97, said

"... it seems to me ultimate novelty must be a situation where all boundaries are dissolved ... the
human nervous system is globalizing itself, building a model of conscious thought on a planetary
scale. ...

http://www.levity.com/eschaton/Why2012.html
http://www.deoxy.org/mckenna.htm
http://www.deoxy.org/mckenna.htm
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TMcKennaArtBell.html
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... I've got a formal mathematical theory that ... produce[s] ... a time-scale wave ... by fitting known
historical and paleontological and geological data into these waves at different scales, I was finally able to
discern a best fit. ... It never says what will happen, it says when interesting things are highly likely ... with
a wave like that, you can do ... retrodicting. In other words, if you have a wave of novelty that describes
the past, you have to correctly predict the Italian renaissance, the Greek enlightenment, the modernity of
the 20th century, so by predicting the past, we've gained confidence that this wave predicts the future.
...

... There is only one point in the entire cycle where ... the universe is actually evolving some kind of
process of self-metamorphosis, and human beings indicate that we have crossed some boundary into
some new era, a new epoch of ever greater acceleration into this process of self-revelation. ... that point
occurs on this solstice date in 2012. ...".

 

Terence McKenna said, in his article

Derivation of the Timewave from the King Wen Sequence of I Ching Hexagrams

"... For the Taoist sages of pre-Han China time was composed of sixty-four irreducible elements ... The I
Ching ...

... It is well known that hexagrams in the King Wen sequence occur in pairs. The second member of each
pair is obtained by inverting the first. In any sequence of the sixty-four hexagrams there are eight
hexagrams which remain unchanged when inverted. In the King Wen Sequence these eight hexagrams are
paired with hexagrams in which each line of the first hexagram has become its opposite, (yang changed to
yin and vice -versa). ...

... My intuition was to look at the first order of difference ... of the thirty-two pairs of hexagrams
comprising the King Wen Sequence ... that is, how many lines change as one moves through the King
Wen Sequence from one hexagram to the next.

The first order of difference will always be an integer between one and six.

When the first order of difference within pairs is examined it is always found to be an even number. Thus
all instances of first order of difference that are odd occur at transitions from one pair of hexagrams to the
next pair.

When the complete set of first order of difference integers generated by the King Wen Sequence is
examined they are found to fall into a perfect ratio of 3 to 1, three even integers to each odd integer.

The ratio of 3/1 ... was a carefully constructed artifact achieved by arranging hexagram transitions between
pairs to generate fourteen instances of three and two instances of one. Fives were deliberately excluded.
The fourteen threes and two ones constitute sixteen instances of an odd integer occurring out of a possible
sixty-four. This is a 3/1 ratio exactly.

... Look carefully at ...[the figure immediately below]...

http://www.deoxy.org/mckenna.htm
http://www.levity.com/eschaton/waveexplain.html
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... Notice that it is a complete set of the sixty-four possible hexagrams, running both sequentially forward
and backward. Since it is composed of sixty-four hexagrams of six lines each it is composed of 6 x 64 or
384 lines or yao. ... The closure at the beginning and end of this figure suggested that it might be useful to
model process.

Its 384 subunits imply a calendar. Can it be coincidence that the length of a lunar month, 29.53 days, times
13 is 383.89? I believe that what we have here is a 384 day lunar calendar ...".

 

What did King Wen have in mind when he constructed his 64-hexagram sequence?

King Wen created his I Ching hexagram arrangement while imprisoned by the Shang emperor. It was not an
arrangement to describe abstract principles, but was designed for life in our physical world, beginning with pure Yang,
forward moving Heaven, and ending with a hexagram described by two characters that mean "not yet across (a river)",
so that its ending is really also a beginning, just as in real life.

When King Wen wrote about the 64 hexagrams, he wrote for each entire hexagram a Judgment. The Duke of Zhou (a
son of King Wen) wrote a poetic text, the Line Text, for each hexagram Judgment. Each poem line corresponds to a
hexagram line, and each whole poem goes with the Chinese characters for each hexagram Judgment.

The 64 King Wen hexagrams are arranged in 32 dual pairs. For 28 of the pairs, one is the other turned upside down. 8
hexagrams are the same turned upside down, so they make up 4 pairs of opposites.

It seems likely to me that Terence McKenna was on the right track in seeing the King Wen sequence as carrying
within it a description of our past and future history.

 

Does Terence McKenna's Timewave accurately reveal the King Wen History of our Past and Future?

Matthew Watkins, in his paper Autopsy for a Mathematical Hallucination?, said

"... Terence McKenna ... had developed ... the Timewave theory ... which involved mathematically
modelling the historical ingression of "novelty" using a fractal generated from the King Wen sequence of I
Ching hexagrams. The idea had been revealed to him whilst in an altered state of consciousness brought
about by psilocybin mushrooms. ... a description had originally been published in [the book] The Invisible
Landscape (Terence and Dennis McKenna) in the early seventies ...

... The timewave is a mathematical function defined by applying a "fractal transform" to a piecewise linear
function. The latter function is an expression of 384 "data points" (positive integer values) derived from
the King Wen sequence. ... my main concern was with the powers of -1. These constitute the "missing
step" which isn't mentioned in The Invisible Landscape, but which turns up as a footnote of the
TimeExplorer software manual [for Timewave software]. On p.79 we find

Now we must change the sign of half of the 64 numbers ... as follows ...

... I immediately thought "WHY?" ... The footnote associated with this step reads:

22. This is the mysterious "half twist". The reason for this is not well understood at present and is a
question which awaits further research

This struck me as absurd. ... McKenna ... immediately grasped the significance of my challenge. He would
have to either (1) justify this mysterious "half twist" or (2) abandon the timewave theory altogether. He
[Terence McKenna] claimed not to remember the exact details for its inclusion, as it had been decided

http://www.deoxy.org/mckenna.htm
http://www.fourmilab.ch/rpkp/autopsy.html
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upon over 20 years ago. ...

... without ...[the "half twist"]... the collapse of the "multi-levelled complex bi-directional wave" into the
384 values "fails to preserve" some geometric property. The "collapse" is pictured in the figure below:

... The ...[upper]... form is not fractal, as one might think, but is a simple "piecewise linear" function,
essentially expressing the 384 values. The ..[lower]... form is the "multi-levelled complex wave", which is
in fact just the superimposition of six piecewise linear functions ... over the interval [0,384] ... These
functions are built from the two halves of ...[this figure shown above in McKenna's article]... McKenna
refers to these as ... the forward flowing wave and ... the backward flowing wave. Our six functions are:

forward flowing yao resonance which is six copies of the forward flowing wave joined end-to-end
(6 x 64 = 384)
backward flowing yao resonance which is six compies of the backward flowing wave joined end-to-
end (6 x 64 = 384)
forward flowing trigrammatic resonance which is two copies of the forward flowing wave,
magnified x 3, joined end-to-end (2 x (3 x 64) = 384)
backward flowing trigrammatic resonance which is two copies of the backward flowing wave,
magnified x 3, joined end-to-end (2 x (3 x 64) = 384)
forward flowing hexagrammatic resonance which is one copy of the forward flowing wave,
magnified x 6 (1 x (6 x 64) = 384)
backward flowing hexagrammatic resonance which is one copy of the backward flowing wave,
magnified x 6 (1 x (6 x 64) = 384) ...

... The "collapse" of the latter into the former is built into my formula, and is essentially a sum of
"angular" and "linear" divergences between the three pairs of functions. The "half twist" has the effect of
complicating the angular terms, essentially scrambling the +/- information relating to the relative slopes of
the various line segments. ... I must conclude that the "timewave" cannot be taken to be what McKenna
claims it is. ...

... I don't find McKenna's timewave exploit to be completely without value. Certain observations (such as
the absence of 5's in the set {h(1),...,h(64)} and the correspondence of the Chinese 13-lunation ritual
calendar with six 64-day cycles) are certainly worthy of further consideration.

It wouldn't surprise me if a fractal map of temporal resonance was encoded into the King Wen sequence,
just as it wouldn't surprise me if something quite remarkable does occur on December 21, 2012. ...".

Can Terence McKenna's Timewave construction be corrected?

John Sheliak, in his papers A Mathematical and Philosophical Re-Examination of the Foundations of TimeWave Zero

http://www.deoxy.org/mckenna.htm
http://www.levity.com/eschaton/sheliak/
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and Novelty Theory and Specification, Delineation, and Formalization of the TimeWave Zero Data Set Generation
Process - Philosophical, Procedural, and Mathematical, said

"... Watkins ... uncovered an operational flaw in the process used to generate the 384 number data set from
the basic FOD ... First Order of Difference ... number set, ... Watkins' most important conclusion appeared
to be speculative - that the unexplained "half twist" spelled doom for the TimeWave ...

... I decided to delineate and mathematically formalize each of the steps in the process that takes one from
the King Wen hexagram sequence, to the final 384 number data set that is used to generate the TimeWave.
... The results show that the mathematical errors, described by Watkins, do produce a distortion in the
standard TimeWave, but that this distortion does not destroy the information content of the data set, and it
is correctable.

In addition, the standard and revised data sets exhibit a significant degree of correlation, showing that
TimeWaves generated by the standard data set retain a significant portion of the information content that
is contained within the revised waves.

The standard TimeWave is corrected using the mathematical formalization process, which produces a
TimeWave free of distortion and one that appears to be a more accurate reflection of known historical
process than the standard wave. ... This development begins with the King Wen hexagram sequence and
proceeds to the final 384 number data set, using standard mathematical procedures and operations. The
process is clarified and streamlined by the introduction of vector notation and operations, which also
preserves the notion of wave "directed" flow, described by McKenna. ...

... Once this revised 384 number data set has been calculated, it is used as input to the TWZ software in
order to generate revised TimeWaves that may be compared with the original standard TimeWaves. ... The
results of the mathematical formalization and subsequent comparison analysis show that the revised data
set produces a TimeWave that appears to reflect historical process with greater accuracy than the standard
TimeWave. This difference is likely due to the fact that the standard data set produces a distorted
TimeWave, as the result of imbedded mathematical errors that increase the noise level in the wave.

Comparisons of the standard and revised data sets and TimeWaves, show a generally high degree of
correlation, inferring that the standard wave retains much of the information content of the revised
wave, despite its distortion. ...

... One interesting feature ... is the nature of each wave at its respective endpoints. Recall that the value of
the wave at x = 0 will be discarded because it is a duplicate or "wrap" of the value at x = 384. This will
not effect the relative values of the two waves at x = 384, because they are both zero-valued at this
endpoint. However, the value of each wave at  x = 1 is not the same, with the standard wave having a
value of 10 while the revised wave value is zero. ...

... For the standard wave, it has been argued that the zero value at the end of the waveform implies
some kind of singularity at the end of the process - or at the end of time.

... This revised wave is implying, that there may be singularities at both ends of the continuum.

This is also an argument for a closed system that may be undergoing some kind of cyclic renewal process
... universes [might] emerge from the zero-point, or vacuum field, go through an evolutionary process,
then perhaps return to the zero-point field at the end of the cycle. This cycle may then repeat itself ...
Could this be similar to the process that the TimeWave and Novelty Theory attempt to revel? ...".

 

Most of the Timewave charts that I have put on this page (the black-and-white ones, from a levity eschaton web page)
are Unrevised Standard Timewave Charts. The only Revised Timewave Charts that I have put on this page (the

http://www.levity.com/eschaton/sheliak/
http://www.levity.com/eschaton/sheliak/
http://www.levity.com/eschaton/sheliak/
http://www.levity.com/eschaton/twzdemo.html
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ones with magenta Timewave Lines, from a levity eschaton web page or John Sheliak's paper Specification, Delineation, and Formalization of the
TimeWave Zero Data Set Generation Process - Philosophical, Procedural, and Mathematical) involve only the time period 1942 to 2012.

 

25 bybp to 2012

This Timewave from 25 billion years ago to 2012

is an Unrevised Standard Timewave Chart. For the time prior to about 4 billion years ago, the TWZ seems to
degenerate into a series of peaks with no clear correlation with events such as Inflation or the Big Bang.

Since the Unrevised Standard Timewave has no early-time singularity, but the Revised Timewave does have an early-
time singularity, perhaps a Revised Timewave Chart might show Inflation and/or the Big Bang.  

 

7.0 bybp to 2012

The Timewave from 7.0 billion years ago to 2012

http://www.levity.com/eschaton/bombshell.html
http://www.levity.com/eschaton/sheliak/
http://www.levity.com/eschaton/sheliak/
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is an Unrevised Standard Timewave Chart, but it seems to retain structure that corresponds to Historical Events.

 

 

700 mybp to 2012

The Timewave from 700 million years ago to 2012

is an Unrevised Standard Timewave Chart. For the time from the Cambrian to 65 million years ago, the TWZ looks to
me like a steady decline with no clear identification of Historical Events, although the 65 mybp Dinosaur-killer
Chicxulub event and the 35-30 mybp Antarctic Glaciation event show up clearly. Perhaps a Revised Timewave
Chart might show more structural details for the time from the Cambrian to 65 million years ago.

 

 

37.0 kybp to 2010

The Timewave from 37,000 years ago to 2012
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is an Unrevised Standard Timewave Chart, but it seems to retain structure that corresponds to Historical Events.

 

 

3 kybp to 1094

The Timewave from about 3000 years ago to 1094

is an Unrevised Standard Timewave Chart. For the time from Qin China to Tang China, the TWZ looks to me like a
steady decline with no clear identification of Historical Events, except for a peak near the Comet of 540 AD. Perhaps
a Revised Timewave Chart might show more structural details for the time from Qin China to Tang China.

 

 

400 to 2012

The Timewave from 400 to 2012
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is an Unrevised Standard Timewave Chart, but it seems to retain structure that corresponds to Historical Events.

 

 

1942 to 2012

The Timewave from 1942 to 2012

is a Revised Timewave Chart with structure that corresponds to Historical Events.

 

  

1981 to 2012: From Berlin to ?The End?

The Timewave from 1981 to 2012
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is a Revised Timewave Chart with structure that corresponds to Historical Events, including 911 and Comet C/2002
V1 and the Iraq crisis.

 

2012

 

What might 2012 - ?The End? - be like ?  

 

I don't know, but maybe one possibility might be that suggested by Teilhard de Chardin: that humanity will turn, by
planetary arrangement and convergence of all elementary terrestrial reflections,towards a critical pole of reflections of
a collective and higher order. He concludes that:

if we could see the specific radiation of Noospheres scattered throughout space, it would be practically certain
that we would see a cloud of thinking stars.

 What about 2007 ?

 

I can't see future history that clearly, but there are many possibilities, including but not limited to natural disasters,
killer flu epidemic, stock market crash, oil and/or currency crisis, conflict with anti-USA factions of Islam, and/or

conflict with China. ( update - Now in March 2008, I see not only continued oil/war problems, but also a Credit Crisis
as well as two Comets. )
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Events shown on Timewave Charts:

Big Bang (not shown on Unrevised Standard Timewave Chart, but should be shown on Revised Timewave
Chart)
Inflation (not shown on Unrevised Standard Timewave Chart, but might be shown on Revised Timewave Chart)
Sun forms
Earth-Moon
Fe3O4 Bacterial Banded Iron
Fe203 Iron Red Beds
Snowball Earth
Oklo Reactor
Snowball II
Snowball II melts
Cambrian Species Explosion begins
Cambrian ends
Ordovician ends
Pangaea forms
Devonian ends
Permo-Triassic
Pangaea Breakup
Chicxulub Crater
Antarctica separates from South America and Australia - glaciation lowers sea level - whales thrive on food
Dolphins
Geminga Shock Wave
Rule of Gods
Rule of Spirits
Last Glacial Maximum
Ice Age ends
Rule of Mortals
Ice Melting ends
Fu Xi I Ching
King Wen I Ching
Qin China
Han China
Comet hits Earth
Tang China
Islam
Crusaders take Jerusalem
Saladin takes Jerusalem
Ghengis Khan
European Plague
Zheng He
Europe colonized Americas
England-Scotland-Wales unite
Industrial Revolution
Maxwell Equations
World War II
Fission Bomb Delivered
Ulam 2-focus nuclear idea
Deliverable Fusion Bomb
Contraceptive Pill - USA Interstate Highway System
Sputnik
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Gagarin Orbits Earth
Kennedy assassinated
King, Kennedy assassinated
Reagan USA President
Berlin IAMP Meeting
TS kidney explodes
Santa Fe DPF
FDS dies
Berlin Wall Falls
Dalitz-Goldstein T-Quark
Falun Dafa in China
BHS dies
Hyakutake perihelion
Falun Dafa in USA
Deng Xiaoping dies
Hale-Bopp perihelion
911
Iraq - C/2002 V1 perihelion - Space Shuttle Columbia Destroyed
???
2012

 

Timewave was only one of Terence McKenna's interests. He discussed another in a May 1993
OMNI magazine interview:

"... In his 1992 book Food of the Gods, McKenna delineates a radical history of drugs and human
evolution, chronicling our descent from "stoned apes" and extolling the virtues of psilocybin mushrooms
and DMT (dimethyltryptamine), a potent psychedelic compound. ... What Is DMT? Dimethyltryptamine
is chemically related to the LSD, psilocybin class of hallucinogenic drugs. It is a serotonin agonist; that is,
it mimics the neurotransmitter serotonin, but interferes with its normal action. This class of drugs
enhances the brain's sensitivity to many kinds of incoming information. As an agonist, DMT locks into
receptors of neurons usually available to serotonin and competes with -- often "winning out" over --
serotonin at the receptor site. To find out more about DMT's mechanism of action, we [OMNI] consulted
leading neurobiologist and serotonin investigator, Dr. George Aghajanian of the Yale University School of
Medicine.

AGHAJANIAN: I'm finding that except for the fact that is has a very short duration of action -- 30 to 45
minutes -- DMT has the same effects on various receptors, particularly the serotonin-2 (5-HT2) receptor,
as the other hallucinogens -- LSD or mescaline -- that can have effects for up to eight hours. ... I think the
other hallucinogens are taken up in lipid [fat] compartments of the brain, cell membranes, and elsewhere
and that the drug is released slowly from these compartments. The persistence of effects depends on the
continued presence of the drug. DMT is not very lipid soluble, so it's not stored in the lipid compartments
and thus washes out rapidly. ...

MCKENNA: ... My book is about the history of drugs ... the key unlocking ...[the]... great mystery ... of
how our minds and consciousness evolved from the ape ... is the presence of psychoactive plants in
the diet of early man. ...

MCKENNA: From 75,000 to about 15,000 years ago, there was a kind of human paradise on Earth.
People ... Nobody went more than three or four weeks before they were redissolved into pure feeling
and boundary dissolution. Community, loyalty, altruism, self-sacrifice -- all these values that we take to

http://www.deoxy.org/mckenna.htm
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be the basis of humanness -- arose at the time in a situation in which the ego was absent.

OMNI: If this was all so wonderful, why did it end?

MCKENNA: The most elegant explanation is that the very force that created the original breakthrough
swept away its conditions. The climatological drying of Africa forced us out of the forest canopy, onto the
grasslands, and into bipedalism and omnivorous diets. We lived in that paradisiacal grasslands situation,
but the climate was slowly getting drier. Mushrooms began to be less available. ...

[ Although I agree with Terence McKenna that climate change could have caused a "paradisiacal" culture to end, my
opinion is that the most likely such climate change was the end of the Ice Age around 11,600 years ago in which the

sea level rose, forcing people to crowd into higher ground, increasing competition for more limited resources, and
rewarding predatory competitive behavior and rigid military social/economic structures. ]

MCKENNA: ... My scenario, if true, has enormous implications. For 10,000 years, with the language and
social skills of angels, we've pursued an agenda of beasts and demons. Human beings created an altruistic
communal society; then, by withdrawing the psilocybin or having it become unavailable, we've had
nothing to fall back upon except old primate behaviors, all tooth-and-claw dominance.

OMNI: You're giving an enormous amount of power to a drug. What can you tell me about psilocybin?

MCKENNA: ... For the last 500 years, Western culture has suppressed the idea of disembodied
intelligences -- of the presence and reality of spirit. Thirty seconds into the DMT flash, and that's a dead
issue. The drug shows us that culture is an artifact. You can be a New York psychotherapist or a Yoruba
shaman, but these are just provisional realities you're committed to out of conventional or local customs. ...
Psilocybin shows you everything you know is wrong. The world is not a single, one-dimensional,
forward-moving, causal, connected thing, but some kind of interdimensional nexus.

OMNI: If everything I know is wrong, then what?

MCKENNA: You have to reconstruct. It's immediately a tremendous permission for the imagination. I
don't have to follow Sartre, Jesus, or anybody else. Everything melts away, and you say, "It's just me, my
mind, and Mother Nature." this drug shows us that what's waiting on the other side is a terrifyingly real
self-consistent modality, a world that stays constant every time you visit it.

OMNI: What is waiting? Who?

MCKENNA: You burst into a space. Somehow, you can tell it's underground or an immense weight is
above it. There's a feeling of enclosure, yet the space itself is open, warm, comfortable, upholstered in
some very sensual material. Entities there are completely formed. There's no ambiguity about the fact that
these entities are there.

OMNI: What are they like, Terence?

MCKENNA: Trying to describe them isn't easy. On one level I call them self-transforming machine elves;
half machine, half elf. They are also like self-dribbling jeweled basketballs, about half that volume, and
they move very quickly and change. And they are, somehow, awaiting. When you burst into this space,
there's a cheer! Pink Floyd has a song, "The Gnomes Have Learned a New Way to Say Hooray." Then
they come forward and tell you, "Do not give way to amazement. Do not abandon yourself." ...

OMNI: What are these elves, these creatures about?

MCKENNA: They are teaching something. Theirs is a higher dimensional language that condenses as a
visible syntax. For us, syntax is the structure of meaning; meaning is something heard or felt. In this
world, syntax is something you see. There, the boundless meanings of language cause it to overflow the
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normal audio channels and enter the visual channels. They come bouncing, hopping toward you, and then
it's like -- all this is metaphor; they don't have arms -- it's as though they reach into their intestines and
offer you something. They offer you an object so beautiful, so intricately wrought, so something else that
cannot be said in English, that just gazing on this thing, you realize such an object is impossible. ... The
object generates other objects, and it's all happening in a scene of wild merriment and confusion.

Ordinarily language creates a system of conventional meanings based on pathways determinate by
experience. DMT drops you into a place where the stress is on a transcending language.

Language is a tool for communication, but it fails at its own game because it's context-dependent.
Everything is a system of referential metaphors. We say, "The skyline of New York is like the Himalayas,
the Himalayas are like the stock market's recent performance, and that's like my moods" -- a set of
interlocking metaphors. We have either foreground or background, either object or being. If something
doesn't fall into these categories, we go into a kind of loop of cognitive dissonance. If you get something
from outside the metaphorical system, it doesn't compute. That's why we need astonishment. Astonishment
is the reaction of the body to the ineffectiveness of its descriptive machinery. You project your
description, and it keeps coming back. Rejected. Astonishment breaks the loop. ...

... Something in an unseen dimension is acting as an attractor for our forward movement in understanding.

OMNI: Attractor?

MCKENNA: It's a point in the future that affects us in the present. ... Our model that everything is pushed
by the past into the future, by the necessity of causality, is wrong. There are actual attractors ahead of us in
time -- like the gravitational field of a planet. Once you fall under an attractor's influence, your trajectory
is diverted.

OMNI: Does the attractor have a kind of intelligence?

MCKENNA: I think so. It's what we have naively built our religion around: God, totem. It's an
extradimensional source of immense caring and reflection for the human enterprise. ...

OMNI: ... How does it end?

MCKENNA: This crazy stuff goes on for 90 seconds; then you fall away from it. They bid you farewell.
In one case, they said to me: "Deja vu, deja vu!" ...

OMNI: Terence, my friend, does anything scare you?

MCKENNA: Madness. People always ask, "Will I die on drug A, B, or C?" That's the wrong question. Of
course you can die, but what is at risk is your sanity, because it seems as though the deconstruction of
reality has no bottom, and you can just move out into these places. I worry about not being able to
contextualize these things, losing the thread allowing me to return to the human community. We're trying
to build bridges here, not just sail off. ...

OMNI: Do you think there is such a thing as a bad trip?

MCKENNA: A trip that causes you to learn faster than you want is what most people call a bad trip. Most
people try to hold back on the learning inherent in drugs. But sometimes the drug releases the information
and says, "Here's what you need to know."

The information may be, "You treat people wrong!" and nobody wants to hear that or, "You have some
habits you need to think seriously about," and who wants to do that? ...

OMNI: What people specifically should not take them?
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MCKENNA: People who are mentally unstable, under enormous pressure, or operating equipment that the
lives of hundreds of people [or one] depend on. Or the fragile ones among us -- those to whom you
wouldn't give a weekend airline ticket to Paris, those you wouldn't expect to guide you out of the Yukon.

Some people have been so damaged by life that boundary dissolution is not helpful to them. These people
are trying to maintain boundaries, their functionality. They should be honored and supported and not
encouraged to take drugs. ...

OMNI: How will science explore the after-death state?

MCKENNA: By sending enough people into this other dimension to satisfy themselves that this is
eternity. Here the analogy of the New World holds: A few lost sailors and shipwreck victims like myself
are coming back, saying, "There was no edge of the world. There was this other thing. Not death and
dissolution, not sea monsters and catastrophe, but valleys, rivers, cities of gold, highways." It will be a
hard thing to swallow, but then the scientists can go back to doing science on after-death states. They don't
have to throw out their method. ...

OMNI: How do you see the future?

MCKENNA: If history goes off endlessly into the future, it will be about scarcity, preservation of
privilege, forced control of populations, the ever-more-sophisticated use of ideology to enchain and delude
people.

We are at the breakpoint.

It's like when a woman comes to term. At a certain point, if the child is not severed from the mother and
launched into its own separate existence, toxemia will set in and create a huge medical crisis.

The mushrooms said clearly, "When a species prepares to depart for the stars, the planet will be shaken to
its core."

All evolution has pushed for this moment, and there is no going back. What lies ahead is a dimension of
such freedom and transcendence, that once in place, the idea of returning to the womb will be
preposterous.

We will live in the imagination.

We will quickly become unrecognizable to our former selves because we're now defined by our
limitations: the laws of gravity; the need to eat, excrete, and make money. We have the will to expand
infinitely into pleasure, caring, attention, and connectedness. If nothing more -- and it's a lot more -- it's
permission to hope. ...".

 

My opinion is that a lot of what Terence McKenna says about the past and future of humanity is true, except that
brain-altering drugs are not a necessary part of our history, either past or future.

Personally, I try to avoid such brain-altering drugs because I see things described by Terence McKenna without them,
and I think that chemically altering my brain would interfere with and distort my seeing such things. (Perhaps Terence

McKenna would regard me as "unstable" or "fragile".)

 

 

http://www.deoxy.org/mckenna.htm
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According to a May 2000 Wired article by Erik Davis:

"... Terence McKenna's Last Trip ...

... Timothy Leary, the self-appointed guru of LSD who died in 1996 amid a flurry of digital hype about
online euthanasia and his plans - which he scrapped - to undergo cryonic preservation ... spent the late '60s
attempting to gather a hippie army under the notorious battle cry of "turn on, tune in, drop out."

Taking his advice, McKenna headed east to India ... until a stateside bust forced him into hiding in the
wilds of Indonesia. In 1971, he and his brother went to the Amazon to hunt for ayahuasca, a legendary
shamanic brew. But when they arrived at the Colombian village of La Chorera that spring, what they
found were fields blanketed with Stropharia cubensis, aka magic mushrooms. ...

... After returning from South America ... McKenna farmed 'shrooms into the 1980s. He could turn out 70
pounds of them every six weeks, like clockwork. The trade financed the middle-class existence of a
relatively settled man.

Then a good friend of his, an acid chemist, got busted. ... I had to work something else out." What
McKenna worked out was "Terence McKenna," a charismatic talking head he marketed, slowly but
successfully, to the cultural early adopters. ...

... the time was right for McKenna's visions. He was tempted with movie deals, got featured in magazines,
and toured like a madman. ... Timothy Leary called him "the Timothy Leary of the 1990s." ... McKenna
also was a popularizer of virtual reality and the Internet, arguing as early as 1990 that VR would be a boon
to psychedelicists and businesspeople alike. ... McKenna realized that the Internet would be the place
where psychedelic culture could flourish on its own. "Psychedelics were always about information,"
McKenna observes. "Their very existence was forbidden knowledge at one point. You had to be Aldous
Huxley to even know about them." ...

... McKenna ... is convinced that an unprecedented dialog is going on between individual human beings
and the sum total of human knowledge. ...

... "... the Internet really is the birth of some kind of global mind," says McKenna ...

 

... On May 22 [1999] ... McKenna's mind exploded. Hallucinations cut in like shards of glass; taste and
smell were bent out of shape; and he was swallowed up by a labyrinth that, as he later put it, "somehow
partook of last week's dreams, next week's fears, and a small restaurant in Dublin." Then his blood
pressure dropped and he collapsed, the victim of a brain seizure ... a CAT scan in Kona revealed the
presence of a walnut-sized tumor buried deep in McKenna's right frontal cortex. The growth was
diagnosed as a glioblastoma multiforme (GBM), the most malignant of brain tumors. ...

 

[ In the 1996 movie Phenomenon, John Travolta played an ordinary small-town gas station mechanic who suddenly
acquired greatly increased brain powers (intelligence, sensing wide ranges of electromagnetic signals, psychokinesis,
etc.), which brain scans showed to be associated with "astrocytoma" which grew to be fatal in a short time. According
to a 2003 emedicine Astrocytoma web page: "... Astrocytomas are CNS neoplasms in which the predominant cell type
is derived from an immortalized astrocyte. ... WHO grade IV corresponds to glioblastoma multiforme (GBM). ... those
with diffuse zones of infiltration ...[including]... glioblastoma ..[have]... the ability to arise at any site in the CNS, with
a preference for the cerebral hemispheres; clinical presentation usually in adults; heterogeneous histopathological
properties and biological behavior; diffuse infiltration of contiguous and distant CNS structures, regardless of
histological stage; and an intrinsic tendency to progress to more advanced grades. .... Typical ranges of survival are ...

http://www.wired.com/wired/archive/8.05/mckenna.html
http://www.deoxy.org/mckenna.htm
http://www.emedicine.com/Med/topic2693.htm
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less than 1 year for patients with glioblastoma (WHO grade IV). ...".

Could Terence McKenna's GBM have contributed to his insights during his life?

According to a 2003 emedicine GBM web page: "... Glioblastoma multiforme (GBM) is by far the most common and
most malignant of the glial tumors. Composed of poorly differentiated neoplastic astrocytes, glioblastomas primarily
affect adults, and they are located preferentially in the cerebral hemispheres. ... These tumors may develop from lower-
grade astrocytomas (World Health Organization [WHO] grade II) or anaplastic astrocytomas (WHO grade III) ...
Secondary GBMs (40%) typically develop in younger patients (<45 y) through malignant progression from a low-
grade astrocytoma (WHO grade II) or anaplastic astrocytoma (WHO grade III). The time required for this progression
varies considerably, ranging from less than 1 year to more than 10 years, the mean interval being 4-5 years. ...".

According to a 2003 emedicine Astrocytoma web page: "... low-grade astrocytomas [WHO grade II] may be
radiographically stable and clinically quiescent for long periods after the initial presentation. ...".

Therefore, if Terence McKenna had a Secondary GBM, maybe it is possible that he may have had a low-grade
astrocytoma for a long time, possibly even contributing to his psiolocybin-induced Timewave insight of the early
1970s.

On the other hand, if Terence McKenna had a Primary GBM (with no precursor), it is unlikely that his GBM
contributed to such insights.

Whether Terence McKenna's GBM was Secondary or Primary should be determinable, because, according to a 2003
emedicine GBM web page: "... Genetically, primary and secondary glioblastomas show little overlap and constitute
different disease entities. ...". However, I don't know which he had. ]

 

... To McKenna's amazement, his doctor described the thing as

a "fruiting body" that sent "mycelia" throughout the surrounding tissue -

mycological lingo straight out of the Magic Mushroom Grower's Guide that McKenna had published in
1975 with his brother, Dennis, an ethnobotanist. The rest was less amusing: Without treatment, McKenna
would die within a month. With treatment, the prognosis was six months. ... McKenna ... had to choose
from among chemotherapy, radiation treatment, and the gamma knife - a machine that could blast the
tumor with 201 converging beams of cobalt radiation.

At the same time, friends and comrades were stalking more ethereal treatments. On the Big Island, Hali
Makua, a Grand Kahuna of Polynesia, hiked up the side of the Mauna Loa volcano. He meditated about
McKenna and was illuminated with a handful of Hawaiian power words, words that he later phoned in to
his ailing friend.

From the wilds of Nevada, paranormal radio jock Art Bell was planning a different kind of intervention.
Bell went on the air and asked his 13 million listeners to participate in "great experiment no. 8." At 2 pm
Pacific time on Sunday, May 30, Bell's listeners sent McKenna a mass blast of good vibrations. "

[ I was one of 13 million who tried to help. ]

It's not something I really believe in," says McKenna. "But I am much more sympathetic to the idea of a
huge morphogenetic field affecting your health than the idea that one inspired healer could do it."

Even after he went under the gamma knife, McKenna couldn't quite believe what was happening to him.
"There are only about 1,000 of these GBMs a year, so it's a rare disease. I never won anything before -
why now?"

http://www.emedicine.com/Med/topic2692.htm
http://www.emedicine.com/Med/topic2693.htm
http://www.emedicine.com/Med/topic2692.htm
http://www.emedicine.com/Med/topic2692.htm
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[ According to a 2003 GBM emedicine web page: "... GBM is the most frequent primary brain tumor, accounting for
approximately 12-15% of all intracranial neoplasms and 50-60% of all astrocytic tumors. In most European and North
American countries, incidence is approximately 2-3 new cases per 100,000 people per year. ...". For the USA 1999
population of about 273,000,000, that would be an annual incidence rate of about 5,400 to 8,100. ]

Like everybody else, he suspected a lifetime of exotic drug use may have been to blame. ... his doctors ...
assured him there was no causal link.

[ According to a 2003 GBM emedicine web page: "... The only consistently identified risk factor is chronic exposure to
petrochemicals. ...". Therefore, I am skeptical of the accuracy of Terence McKenna's doctors assurance to him that
"there was no causal link" to "a lifetime of exotic drug use". It is possible that his doctors told him that so that he
would not have any (in their view unhelpful) guilt feelings. ]

... Unfortunately, by last October [1999], five months after the initial diagnosis and treatment, ... Despite
the radiation therapy, the tumor was still spreading.

McKenna traveled to the medical center at UC San Francisco, where a team of specialists surgically
removed the bulk of the tumor. They then soaked the cavity with p53, a genetically altered adenovirus
meant to scramble the hyperactive self-replication subroutines of the remaining tissue's DNA. Gene
therapy is highly experimental; as Silness put it, McKenna became "a full-on guinea pig."

[ In the 1996 movie Phenomenon, John Travolta's character declined surgery and died shortly thereafter. ]

At first, the doctors at UCSF were extremely pleased with the results, and for four months the tumor
cooled its heels.

But in February [2000], an MRI revealed that it had returned with a vengeance, spreading so thoroughly
throughout McKenna's brain that it was deemed inoperable. He retreated to a friend's house in Marin
County, and his family began to gather. ...".

Terence McKenna, born in 1946, died on 3 April 2000.

 

 

2012

The Chinese Stem-and-Branch Cycle for the years 2000 to 2012 is:

4697 (2000) year of Metal and Dragon 
4698 (2001) year of Metal and Snake 
4699 (2002) year of Water and Horse
4700 (2003) year of Water and Sheep
4701 (2004) year of Wood and Monkey  (Wood grows from Water)
4702 (2005) year of Wood and Chicken
4703 (2006) year of Fire and Dog     (Wood burns to make Fire)
4704 (2007) year of Fire and Pig
4705 (2008) year of Earth and Rat    (Fire's Ashes make Earth)
4706 (2009) year of Earth and Ox
4707 (2010) year of Metal and Tiger  (Metal comes from Earth)
4708 (2011) year of Metal and Rabbit
4709 (2012) year of Water and Dragon (Water tempers Metal - 
                                      - Melted Metal runs like Water)

If you add to the 60-year Chinese Stem-and Branch cycle from

4637 (1940) year of Metal and Dragon 
4638 (1941) year of Metal and Snake 
to 

http://www.emedicine.com/Med/topic2692.htm
http://www.emedicine.com/Med/topic2692.htm
http://www.deoxy.org/mckenna.htm
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4697 (2000) year of Metal and Dragon 

the 12 years ending with

4709 (2012) year of Water and Dragon 

then you get, according to a diagnosis2012 web page,

"... 72 years - precession of the equinox through one degree .... 360 x 72 = 25,920 ...

... 25,920 years (12 x 2,160) - 1 complete precession of the equinoxes (or solstices) ...

... In the Hindu system of time cycles, the longest cycles last trillions of years, but at the shorter end of the
cycle spectrum, we have the four Yugas, which are:

Krita Yuga (Golden Age): 1,728,000 years = 2,160 x 800
Treta Yuga (Silver Age): 1,296,000 years = 2,160 x 600
Dvapara Yuga (Copper/Bronze Age): 864,000 years = 2,160 x 400
Kali Yuga (Iron Age): 432,000 years = 2,160 x 200 ...

[ Since 2,160 years = 72 x 30 = precession of the equinox through 30 degrees, or 1/12 of a full precession, there may
be some connection between the Hindu system of time cycles and precession, but it is not completely clear to me
because 200, 400, 600, and 800 are not multiples of 12. I would be happier with the precession idea if, instead of
multiples of 100, multiples of 9 x 12 = 108 had been used to get:

Krita Yuga (Golden Age): 1,866,240 years = 2,160 x 864
Treta Yuga (Silver Age): 1,399,680 years = 2,160 x 648
Dvapara Yuga (Copper/Bronze Age): 933,120 years = 2,160 x 432
Kali Yuga (Iron Age): 466,560 years = 2,160 x 216

However, it may be an acceptable practice in Hindu/Vedic cosmology to approximate 108 by 100. ]

... John Major Jenkins' recent book, Galactic Alignment goes into the Vedic Yuga system in some detail,
and he studies the work of Hindu saint, Sri Swami Yukteswar, (born 1855) ... In one of the oldest Vedic
writings, attributed to the god-man Manu, the 4 Yugas are said to add up to 24,000 years, but when they
are enumerated, they only come to 12,000 years.

The Satya Yuga (Golden Age) lasts 4,800 years;
the Treta Yuga (Silver Age) lasts 3,600 years;
the Dvapara Yuga (Bronze age) lasts 2,400 years, and
the Kali Yuga (Iron Age) lasts 1,200 years.

Yuketswar ... equates the 12,000 years to a descending half of the 24,000-year cycle, and another 12,000
years to an ascending half. Jenkins' Study of the Yukteswar analysis shows that Yukteswar was talking
about the precession cycle, but basing it on a 24,000-year cycle, rather than the (approx) 25,700-year cycle
recognised by astronomy.

[ The approximation by 25,700 by 24,000 = 25,920 / 1.08 is within the range mentioned above of approximating 108
by 100. ]

The descent into darkness started when the Summer (June) solstice sun was aligned with Galactic Centre,
around 10,800 BC, and

the ascent back to light starts when the Winter (December) solstice sun aligns with Galactic Centre ...[
which is in the year 2012 ]".

http://www.diagnosis2012.co.uk/new4.htm#kali
http://www.indolink.com/Forum/Arts-Culture/messages/901.html
http://www.alignment2012.com/Table%20of%20Contents-2.htm
http://www.angelfire.com/yt/Yukteswar/
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Oil is to Humanity as

a cat's Mother's Milk is to her Kittens:

 Mother's Milk is Liquid Energy flowing directly to Kittens.

 Mother's Milk does Not Last Forever.

While they have Mother's Milk,

Kittens Must Learn to Hunt

or they Will Starve when Mother's Milk is Gone.

Earth's Oil is Mother's Milk for Humanity:

 It is Liquid Energy flowing directly from Earth.
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Almost Half of Earth's Easy-Flowing Oil is near the Persian Gulf -

- the Earth's Sweet Flowing Breast

 

 where Humanity's Hungry Mouth is Pressed.

 

Earth's Oil - like Mother's Milk - will Not Last Forever:
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By 2040 A.D. Easy-Flowing Oil will be Gone -

- By 2012 A.D. shortages will be severe.

While it has Easy-Flowing Oil,

Humanity Must Learn to Hunt New Energy Sources and Delivery Systems.

The only Energy Sources that could give 10 billion people the standard of living of the USA
are:

Nuclear Reactors; and

Massive Space-Based Solar Energy Collectors.

They could give Humanity enough Energy for the next Million Years.

Of the two, Nuclear Reactors could be built faster, cheaper, and easier, so:

Humanity's next Energy Source should be Nuclear Reactors.

Using total Earth energy reserves in Terawatt-years, according to M. Taube, in his book Evolution of Matter and
Energy on a Cosmic and Planetary Scale (Springer-Verlag 1985), the number of years that 10^10 people could
consume energy at the present USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

Reserves                     Duration 
              (Terawatt-years)                  (years)

Oil                   850                          1   

Gas                   550                          1   

Methane             1,500                          2   

Coal                7,000                          7   

Uranium           1.9 X 10^9               2,000,000   
(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             
Earth supply)                                          
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Deuterium         1.9 x 10^9               2,000,000   
(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-years/year so that 10^10 people
could consume energy at the present USA per capita rate by using about 1% (one percent) of the solar energy received
by Earth. This could be done, for example, by building a lot of orbiting solar energy collection dishes and beaming the

energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy is about 3 Terawatt-
years/year, so that those sources would be inadequate to support 10^10 people consuming energy at the present USA

per capita rate.

An Energy Distribution System to wean Humanity from Oil could be based on Hydrogen.

 

Nuclear Reactors could produce Hydrogen and Fresh Water from Sea Water,

so that

Construction of Nuclear Hydrogen-Fresh Water plants MUST begin NOW

or

Humanity will spend the next few years Fighting Wars over increasingly scarce Oil, and then
go into a Dark Age.

 

 

 

This Oil and Kittens page is on the web at http://www.tony5m17h.net/OilMilk.html

and a pdf version is on the web at http://www.tony5m17h.net/MilkOil.pdf

- it was written by Frank D. (Tony) Smith, Jr., on 26 May 2003.

Mother Cat and Kittens image from a Purina ONE web page.

Hunting Cat image from a Cats in Art - In Antiquity web page, which says: "... This mosaic portrait of a hunting cat and his catch was discovered during excavations of the houses in
Pompeii ... c. 1st century A.D., ... Italy ...".

Earth from Space images from a NASA Goddard web page, which says: "... Apollo 11 view of Earth taken shortly after lift off on 16 July 1969 from a distance of 180,000 km. Most of
Africa can be seen at the center of this image, as well as parts of Europe and western Asia, partly covered by clouds, and most of the Middle East. Apollo 11 was in translunar insertion
at the time of this photograph,  on its way to the historic first  moon walk on 20 July. The Earth is 12,740 km in diameter. North is at 11:00. (Apollo 11, AS11-36-5355) ...".

Persian Gulf Oil Map from The Times Atlas of World History, Hammond 1993.

Oil Production Chart adapted from Scientific American, March 1998.

http://www.tony5m17h.net/OilMilk.html
http://www.tony5m17h.net/MilkOil.pdf
http://www.purinaone.com/catcare_cond_atoz_article.asp?Seed=658&ArticleNumber=45&ICDB_Session=1
http://www.netserves.com/gallery/catsart1.htm
http://nssdc.gsfc.nasa.gov/imgcat/html/object_page/a11_h_36_5355.html
http://www.sciam.com/
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The phrase "... the Earth's Sweet Flowing Breast where Humanity's Hungry Mouth is Pressed ..." is paraphrased from the poem Trees, by (Alfred) Joyce Kilmer. According to the
Encyclopaedia Britannica (1987 Fifteenth Edition): "... "Trees" ... appeared in Poetry magazine in 1913. ... He was ... b[orn] Dec. 6, 1886 ... d[ied] July 30, 1918 ... educated at Rutgers

and Columbia ...[and was]... [k]illed in action during World War I ...[and]...  posthumously awarded the Croix de Guerre ...".

http://www.britannica.com/
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Now (March 2008) the world has $14 trillion USA, $7 trillion of which are Mortgage-related.

As the Housing Bubble/Credit Crisis collapses, WHAT SHOULD BE DONE ?
 

According to a 13 March 2008 article by Damian Reece on Telegraph.co.uk:

"… The Fed, with its latest $200bn [billion] offer of cheap cash, has provided yet more state aid for errant
hedge funds and another Washington-backed bail-out for Wall Street bankers … The Fed has saved the
day again, but it will only be for a day or so…

We have not seen anything like it since the decade of the Great Depression. …

How much further can the central banks go to support a system that is so obviously broken? …".

According to a 14 March 2008 article by Ambrose Evans-Pritchard on Telegraph.co.uk:

"… The market was starting to question the solvency of bodies that stand at the top of the credit pile.
These agencies together wrap or insure $6 trillion of mortgages. …".

A 13 March 2008 politicallore.com web post by Alexander Nobles quoted Ron Paul as saying:

"... Since the Fed stopped publishing M3, which tracks the total supply of dollars in the economy, we can't
even be sure how many dollars they are creating.

Reported inflation is around 2%, but the method for calculating inflation changed in the 1980's, largely at
Mr. Greenspan's urging. Private economists using the original method find actual inflation to be over 10
per cent ...".

According to a nowandfutures.com web page:

"... We did some sleuthing and data extraction and put M3 back together [denoted M3b] from various
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weekly Federal Reserve reports that are still available. ... Ours tends to be more volatile and averages
slightly higher than ...[the]... monthly reconstruction of M3 ...[by]... John Williams ...".

The nowandfutures.com M3 graph of "update 3/07/08" shown above indicates:

M3b = between $13 and $14 trillion

Annual Rate of change = +18 per cent

 

Back in 1988-1992 when Bush I was USA President, the Money Supply (USA dollars in the world) was around $4
trillion and the Rate of Change was near zero.

In 1992 Bill Clinton was elected using the slogan "It's the Economy, stupid", and during his terms 1992-2000 the
Money Supply grew from $4 trillion to $7 trillion.

The $3 trillion of new money in the Clinton era funded a Dot-Com boom bubble that burst around 2000, when Bush II
became USA President. As with all booms, some Dot-Com assets survived, so maybe about $1 trillion remained in the
Dot-Com sector with $2 trillion collapse-money seeking to flow to some other sector.

In the first term (2000-2004) of Bush II included the 9/11 destruction of the Twin Towers and the beginning of the
Iraq War, but the dominant economic force was

the flow of money from collapsed Dot-Com assets into a Mortgage Bubble based on housing construction funded by
banks who created complex securites based on mortgages and sold them to Hedge-Fundies.

The securitization process insulated the banks from risk, so the banks could and did lend to everybody who asked for
money, without regard to credit-worthiness.

The securitization process was so complex that the Hedge-Fundies could and did easily hide the probability of risk
from their investors.

As long as the Mortgage Bubble continued to grow faster than problems arose, the builders, bankers, and Hedge-
Fundies, and their insurers, were very happy sharing the Bubble Money:

$2 trillion created under Clinton, flowing into the Mortgage Bubble from the Dot-Com collapse
plus $2 trillion created under the first term of Bush II, by which the Money Supply went from $7 trillion to $9
trillion.

During the first half (2004-2006) of the second term of Bush II, the Money Supply increased another $1 trillion to $10
trillion,

but the occupation phase of the Iraq War turned out to be much more difficult and expensive than Bush II had
anticipated, so most of the new $1 trillion went to the Iraq Was instead of pumping up the Mortgage Bubble.

To make the builders, bankers, Hedge-Fundies, and insurers happy, AND to fund the occupation phase of the Iraq War
(like Lyndon Johnson's Guns and Butter policy with respect to the 1960s Vietnam War and Great Society), Bush II
saw that the Money Supply would have to be increased greatly, and indeed from 2006 to now (March 2008) the Rate
of Change went from about +5 per cent to + 18 per cent and the Money Supply went from $10 trillion to almost $14
trillion.

Bush II did not want to appear grossly inflationary, and tried to avoid doing so by

continuing to use Greenspan's unrealistically low figures for cost of living and
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refusing to publish (from 2006 on) figures for the M3 Money Supply.

Where did the $4 trillion created by Bush II since 2006 go ?

Some of it went to the Iraq War, but my guess is that no more than $1 trillion.

Another $2 trillion can be accounted for by adding another$2 trillion to the Clinton $2 trillion and the Bush II first-
term $2 trillion puts the Mortgage Bubble size at the $6 trillion figure mentioned by Ambrose Evans-Pritchard as the
amount of mortgages covered by USA agencies.

The remaining $1 trillion may have gone to parts of the Mortgage Bubble not covered by those USA agencies, so that:

the collapsing Mortgage Bubble accounts for $7 trillion, about half of the total Money Supply
of $14 trillion.

Of course, all the Mortgages are not bad, so some of the $8 trillion Mortgage Bubble is sound, so maybe a useful
guess might be that the bad part might be about $3 trillion. If so, such a

Mortgage Bubble Collapse would contract the Money Supply to $11 trillion.

Is there another Bubble where the lost $3 trillion could go ?

Could such a New Bubble actually produce something long-term useful, and not lead to yet
another collapse ?

 

USA Government projects producing more economic growth than they cost include:

the Interstate Highway System
Jet Aircraft
Electronic Computers
Internet
Nuclear Energy

One of those, Nuclear Energy, is not only useful in the short term due to the eminent Depletion of Cheap Oil, but is
also useful in the long term. Using Nuclear Reactors to produce energy and hydrogen fuel and to desalt sea water
would solve a lot of problems of the world.

Manufacturing and maintaining the reactors could re-establish the USA as a manufacturing power.

To avoid the risk of short-term capitalist greed outsourcing the jobs and factories related to Nuclear Energy, the project
should be, like the Interstate Highway System, a USA Government project:

The USA Government should create a Nuclear Energy Project and fund it with the $3 trillion
that would otherwise be lost in a Mortgage Bubble Collapse.

 

Now (March 2008) the world has $14 trillion USA, of wihich about $7 trillion are related to mortgages, but:
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leverage multiplies the amount of assets in the world, so:

how much does the total $14 trillion get increased by leverage multiplication ?

how secure/risky are the leveraged assets ?

According to a 17 March 2008 Time web article by Janet Morrissey:

"... Credit Default Swaps: The Next Crisis? ...

the ... mortgage market ...is valued at about .... $7.1 trillion ...

the U. S. stock market ... is valued at about $22 trillion ...

according to the International Swaps and Derivatives Association ... in mid-2007 ... The CDS market exploded over
the past decade to more than $45 trillion ...

Credit default swaps are insurance-like contracts that promise to cover losses on certain securities in the event of a
default ... commercial banks are among the most active in this market, with the top 25 banks holding more than $13
trillion in credit default swaps ...".

So,

the CDS market leverage-multiplied the $7 trillion mortgage market by over 6 times to $45 trillion

How fast did that happen?

According to a 23 March 2008 New York Times web article by Gretchen Morgenson: "... The value of the insurance
outstanding stood at $43 trillion last June, according to the Bank for International Settlements. Two years earlier, that
amount was $10.2 trillion. ...".

 According to a 23 March 2008 New York Time web article by Nelson D. Schwartz and Julie Creswell: "... Today, the
outstanding value of the swaps stands at more than $45.5 trillion, up from $900 billion in 2001. ...".

So the leveraged growth of the CDS market has been:

2001 - $1 trillion

2006 - $10 trillion

2008 - $45 trillion

In other words:

in the 5 years 2001-2006, the CDS market increased by $9 trillion, roughly the total amount of $USA in the
world in 2006.;

in the 2 years 2006-2008, the CDS market increased by another $35 trillion, rougly 2.5 times the total amount of
$USA in the world in 2008.

 

Note that the CDS Credit Default Swap market DOES NOT represent ANY real goods
whatsoever, as their market value is far above and beyond the $7 trillion of real estate assets

represented by the underlying mortgages.
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So, if unsound mortgages are to be bailed out by the Fed (really by ordinary
citizens/taxpayers), the CDS holders should get the same amount of real value that they

created by their investments: NOTHING.

Current Fed policy may be in agreement:

According to a 23 March 2008 New York Times web article by Gretchen Morgenson:

"... IN the week or so since the Federal Reserve Bank of New York pushed Bear Stearns into the arms of
JPMorgan Chase, there has been much buzz about why the deal went down precisely as it did. ... it could be simple
coincidence that the rescues caused billions of dollars (or more) in credit insurance on the debt of ... Bear Stearns to
become worthless ... Yet an effect ... is the elimination of all outstanding credit default swaps on ... Bear Stearns ...

Entities who wrote the insurance - and would have been required to pay out if the companies defaulted - are the big
winners. They can breathe a sigh of relief, pocket the premiums they earned on the insurance and live to play another
day.

Investors who bought credit insurance to hedge their Bear Stearns ... bonds will be happy to receive new debt
obligations from the acquirers in exchange for their stakes. They are simply out the premiums they paid to buy the
insurance.

On the other hand, the big losers here are those who bought the insurance to speculate against the fortunes of two
troubled companies. That's because the value of their insurance, which increased as the Bear and Countrywide bonds
fell, has now collapsed as those bonds have risen to reflect their takeover by stronger banks. We do not yet know
who these speculators are, but hedge fund and proprietary trading desks on Wall Street are undoubtedly among
them. ...

So consider all those swaggering hedge fund managers and Wall Street proprietary traders who recorded paper
gains on their credit insurance bets as the prices of Bear and Countrywide bonds fell. Now they must reverse
those gains as a result of the rescues. If they still hold the insurance contracts, they are up a creek - and the Fed just
took away their paddles.

An interesting side note: It's likely that JPMorgan, the biggest bank in the credit default swap market, had a good deal
of this kind of exposure to Bear Stearns on its books. Absorbing Bear Stearns for a mere $250 million allows
JPMorgan to eliminate that risk at a bargain-basement price. JPMorgan declined to comment on the size of its
portfolio of credit default swaps. ... speculators on the losing end of such deals don't typically volunteer that they
have suffered enormous hits in their portfolios until they are forced to - often when they're on the brink of collapse.

Do[es] the Bear Stearns ... deal... represent a regulatory template? ... Bondholders won, while stockholders and
credit insurance owners lost. Although there aren't that many big banks left that are financially sound enough to buy
out the next failure, it's a pretty good bet that future rescues will look a lot like these. ...

It's pretty clear that some major losses are floating around out there on busted credit default swap positions. Investors
in hedge funds whose managers have boasted recently about their astute swap bets would be wise to ask whether those
gains are on paper or in hand.

Hedge fund managers are paid on paper gains, after all, so the question is more than just rhetorical. ...".

 

If the Bear Stearns deal does represent a regulatory template,

and
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if the smoke-and-mirrors $45 trillion of the CDS market does consequently vanish,

 

that would

not only help stabilize the USA dollar against inflation-devaluation due to the existence of the
$USA represented by the $45 trillion CDS market

but also leave the USA government with the real-money-supply $3 trillion to start a
constructive real-asset-based investment program in Nuclear Energy.

 

 

 According to a 23 March 2008 New York Time web article by Nelson D. Schwartz and Julie Creswell:

"...  After all of the write-downs at the banks in June, July and August [2007], we were in a full-fledged credit
crisis with C.E.O.'s of top banks running around like headless chickens ...

[ compare Terrence McKenna's Timewave chart

for 2000-12 showing a sharp decline from August 2007 to a singularity in 2012. ]

... [Now in March 2008] The Federal Reserve not only taken has action unprecedented since the Great Depression - by
lending money directly to major investment banks - but also has put taxpayers on the hook for billions of dollars in
questionable trades these same bankers made when the good times were rolling. ... things have gone too far ... The
investment community has morphed into something beyond banks and something beyond regulation ... the shadow
banking system ...

the shadow banking system ... is the private trading of complex instruments ... In the past decade, there has been an
explosion in complex derivative instruments, such as collateralized debt obligations and credit default swaps, which
were intended primarily to transfer risk. These products are virtually hidden from investors, analysts and regulators,
even though they have emerged as one of Wall Street's most outsized profit engines. They don't trade openly on public
exchanges, and financial services firms disclose few details about them. ...

analysts say ... a broader reconsideration of derivatives and the shadow banking system is also in order ... Whalen of
Institutional Risk Analytics ... says ... "Not all innovation is good ...

If it is too complicated for most of us to understand in 10 to 15 minutes, then we probably shouldn't be doing
it." ..."
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 or, in the words of Rudyard Kipling in excerpts from The Gods of the Copybook Headings:

As I pass through my incarnations in every age and race,
I make my proper protestations to the Gods of the Market-Place.
Peering through reverent fingers I watch them flourish and fall.
 
And the Gods of the Copybook Headings, I notice, outlast them all.
We were living in trees when they met us. They showed us each in turn.
That water would certainly wet us, as Fire would certainly burn ...
They denied that Wishes were Horses; they denied that a Pig had Wings.
 
So we worshiped the Gods of the Market Who promised these beautiful things ...
But, though we had plenty of money, there was nothing our money could buy,
And the Gods of the Copybook Headings said: 'If you don't work you die.'
Then the Gods of the Market tumbled, and their smooth-tounged wizards withdrew,
And the hearts of the meanest were humbled and began to belive it was true
That All is not Gold that Glitters, and Two and Two make Four---
And the Gods of the Copybook Headings limped up to explain it once more
...
As surely as Water will wet us, as surely as Fire will burn,
The Gods of the Copybook Headings with terror and slaughter return!

 

......
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As the chart above (from The New York Times in October 2008) shows, although the Credit 
Default Swap problem had grown from $45 trillion in March 2008 to $55 trillion in October 
2008 (an uncertain figure - Paul Solman says $62 trillion), the total value of Derivatives based on 
Interest Rate Swaps and Options and Currency Swaps had grown to $465 trillion, and the total 
growth in the 6 years from 2002 to 2008 of effective asset-money supply created by Derivatives 
of the Shadow-Banking-System increased by $531 - $106 = $425 trillion. 
Just as overvalued mortgages triggered a collapse of the excess $55 - $2 = $53 trillion in the 
Credit Default Swap asset-money Bubble, inaccurately valued Interest Rate and Currency 
Situations can (and probably will, when a Black Swan Event hits) trigger a collapse of the excess 
$465- $101 = $364 trillion in the Interest Rate-Currency Swap asset-money Bubble. 
When that happens, the $45 to $53 trillion construction program of nuclear reactors, 
rapid rail transit, etc., needed to rescue the USA from the Credit Default Swap debacle will be 
insufficient and a $364 trillion program will be needed. If the USA cannot handle 
that, then the New York/London Financial System may collapse like a Ponzi Scheme, the Global 
Financial System will probably change to a Shanghai System based in China, 
and the USA may become a backwater nation, with Havana as the Western Hemisphere capital of 
the Global China Hegemon. 

update October 2008 ... Beyond SubPrime ...

http://www.tony5m17h.net/VEpptmov.mov
http://www.tony5m17h.net/VEpptmov.mov


Cory Doctorow said, on BoingBoing on February 26, 2008:
"... The Subprime Primer is a 45-slide presentation that uses stick figures to explain the present economic meltdown ...". 
The next day on BoingBoing Chief Jimbo said: 
"... I have it on good sources that this was actually made at Countrywide Financial ...". 

In light of some things that happened since February 2008, when The Subprime Primer appeared on google,
I added an alternate ending and put it on the web at tony5m17h.net/SubprimeShanghai.pdf
and tony5m17h.net/Subprime5hanghai.mov
The first is a 3.4 MB pdf file and the second is a 1.9 MB mov file.

The post-February 2008 events were:

1 - A 23 March 2008 New York Time web article by Nelson D. Schwartz and Julie Creswell said, about Credit Default Swap 
Derivatives:
“... Today, the outstanding value of the swaps stands at more than $45.5 trillion,
up from $900 billion in 2001. ...”.

2 - Joseph Coleman, in a 6 June 2008 AP news article about an International Energy Agency (IEA) report, said:
“…The world needs to invest $45 trillion 
in energy in coming decades, build some 1,400 nuclear power plants ...”.

3 - A Reuters web article on 17 Sep 2008 said:
"... a leading Chinese state newspaper said ... the world must consider building a financial order no longer dependent on the United 
States ...”.

4 - I saw "Gabriel Over the White House" on Turner Classic Movies. 
In a 17 September 2008 National Review Online article, Jonah Goldberg said [some of the bracketed material is from a Synopsis a 
TCM web page]: 
"... William Randolph Hearst believed America needed ... FDR (and claimed that he put Roosevelt over the top at the Democratic 
convention). Deciding that the best way to influence FDR - and the American people - was via Hollywood, he personally reworked a 
script based on the book Gabriel Over the White House, which became a movie of the same name starring Walter Huston as 
President Judd Hammond ...
One of the project’s uncredited script doctors was the Democratic presidential nominee, Franklin D. Roosevelt. He took time off 
from the campaign to read the script and suggested several important changes that Hearst incorporated into the film. “I want to send 
you this line to tell you how pleased I am with the changes you made in ‘Gabriel Over the White House,’” Roosevelt wrote a month 
into office. ...
[In the movie]... Hammond, a Hoover-like partisan hack of a president, has a car accident and is visited by the archangel Gabriel. 
When he recovers, he is reborn with a religious fervor to do good for America. 
He fires his entire cabinet - big-business lackeys ...
He orders the formation of a new “Army of Construction” [to employ the unemployed in useful construction projects]... 
Congress impeaches Hammond, and in response he appears before a joint session [He declares martial law and]... suspends Congress 
... 
[With martial law powers, he repeals Prohibition and]... nationalizes the sale and manufacture of alcohol. 
When he meets with resistance from gangsters ... he orders a military trial ... Immediately after the trial, the gangsters are lined up 
against a wall behind the courthouse and executed. ...
Hammond [calls a conference of world leaders, threatening an American military build-up if they do not stop their own excessive 
military spending and use those resources for peaceful production, thus forcing all of the world leaders to sign a peace covenant. 
After all of the world leaders sign the historic covenant]... He dies of a heart attack ... and is eulogized as “one of the greatest 
presidents who ever lived". 
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 WHAT SHOULD BE DONE ? - TRILLIONS FOR JOBS !!!
( and SCIENCE over BANKS )

After 2007, the USA treasury/fed has given trillions to the Big Banks to support their Derivative Casino
and

the Big Banks have just kept the money themselves with NO investment in creation of jobs for people. 

As to how many trillions have gone to the Big Banks in the 4 years after 2007, Wikipedia has said about Quantitative
Easing: "... the Fed started ... reached a peak of $2.1 trillion in June 2010 ...
... In November 2010, the Fed announced a second round of quantitative easing, or "QE2" ...
QE3 was announced on 13 September 2012 ... with no maximum amount or time limit ...".
It is hard to verify exactly how much the Fed/Treasury have given the Big Banks, especially since the Big Banks may
claim to have repaid some money even though it is possible that their alleged repayments may have been hidden by
complicated accounting tricks, but for the first two years (QE I) they clearly got at least $2 trillion so it seems likely
that they have been getting at least $1 Trillion per year, 
which would have funded 10 Million jobs at $100,000 per year per job.

China is now the most prosperous nation on Earth, 
with an economy based on Central Government Directed Investment 

for Construction of Projects using advanced Engineering. 

The most profitable manufacturing-related segment of the USA economy 
is the Defense Industry based on Central Government Directed Investment 

for Construction of Weapons and Bases using advanced Engineering. 

To give prosperity to its general population 

the USA Central Government should stop subsidizing the Big Banks 
(let the Big Banks go broke if their Derivative Casino fails) 

and 

spend QE money of $1 Trillion / Year on Central Government Directed Investment 
for Projects using advanced Engineering

requiring suppliers and contractors to be USA-based with USA labor. 

The $1 Trillion / Year Projects could not only include Infrastructure Advancement ( Transportation, Energy
Production, Desalting Sea Water, etc ) but also Advancement of Fundamental Science such as by 

1 – reconstructing the Texas SSC Proton Collider and raise its energy to 100 TeV
2 – building a Linear Electron Collider (maybe on MidWest USA site)
3 – building a 1000 TeV Muon Collider (maybe in a Western Desert USA site) 
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as described by Bruce King in hep-ex/0005006, hep-ex/0005007, and hep-ex/0005008. 
Such Advanced Projects might let us see beyond normal-for-us-on-Earth phases of physics 
to let us understand new-to-us phases of the ElectroWeak System and the Vacuum State. 

Subcontractor jobs for all Projects should be spread all over the USA.
The projects should be built to a gold-standard with no cost cutting
in order to guarantee spending all of the $1 Trillion / Year and maximize job creation. 

Even the Big Banks could profit from the Directed Investment Projects 
if they were to be given the responsibility for disbursing the Project Funds, 
a service for which they could charge management fees.

Therefore 
short-term and long-term,  People and Science and the Big Banks would all prosper. 

The cost would not be paid by any tax increases,
only by whatever inflation might result from $1 trillion of Quantitative Easing, 
which be no greater than that due to the multi-trillion Big Bank Bailout QE already in progress.

Tony Smith's Home Page

......
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I am still blacklisted, and my 340 page ( 4 MB ) pdf web book about correspondences among

Sufi Islam, IFA, the Rig Veda,
and 

Physics
and the multicultural backgrounds of Jesus and Mary Magdalene

was banned by Cornell, but

you can get it FREE, in pdf format, by CLICKING
HERE

( if you want to see it EXACTLY as it was initially approved as physics/0508155 by Cornell's arXiv administrators,
use Adobe Acrobat 7 to delete the red and black

 

from the cover (page 1) ) and then you can

SEE FOR YOUSELF what Cornell does not want you
to see.

Here is what happened:

There seem to be two groups at the Cornell arXiv, which I will call the administrators (www-admin@arXiv.org) and
the moderators (moderation@arXiv.org).

In short, the administrators accepted my submission ( a 340 page 4 MB pdf web book whose title ( PhiloPhysics
), author name ( Frank D Tony Smith Jr ), comments, and abstract were known to them, as was the pdf file of the book
itself ), but ONLY 4 MINUTES AND 7 SECONDS AFTER ACCEPTANCE BY THE ADMINISTRATORS, the
moderators removed my submission and had a removal notice sent to me.
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IT IS CLEAR TO ME THAT 4 MINUTES AND 7 SECONDS IS NOT SUFFICIENT TIME FOR ANY TYPE OF
REASONABLE MODERATION PROCESS TO HAVE TAKEN PLACE, AND THAT THE REMOVAL WAS A
REFLEX ACTION BASED ON ME BEING BLACKLISTED.

The Cornell administrators were OK with you being able to go to
http://www.arXiv.org/abs/physics/0508155 and get it,

but

the Cornell moderators removed it and put another submission in its place, thus preventing
you from finding it on the arXiv web site that began at Los Alamos and became ( well before

Cornell got control of it ) the unique world standard archive for physics works.

Thus, the Cornell arXiv moderators continued to enforce their blacklisting of me and my work.

In more detail:

To see whether my blacklisting is still in effect, I applied to register as an author. My initial contact was with the
automated system, which gave me a username and password, and said that anyone who had two posted submissions on
an archive earlier than 3 months ago and later than 5 years ago could be an endorser. Since I have two such posted
papers on the general physics archive during that period, I sent my request to the administrators (www-
admin@arXiv.org) that I be given endorser status for general physics. The administrators said that I would have to
officially claim ownership of those papers. I did so, and the administrators gave me endorser status for general physics.

Then I made a submission ( known as physics.tonysmith.3629 ) which was a 370 page web book with title
PhiloPhysics and author Frank D Tony Smith Jr in a single pdf file of about 16 MB.

I then received an automated rejection stating that my pdf file contained some LaTeX code.

I replied to the administrators that the LaTeX code part was only a small part of the file, and asked for reconsideration.

Then the administrators objected that the file size was too large, and told me that I should "... Please try to reduce the
filesize, and resubmit. ...".

Following that request,

I reduced the file size from about 16 MB to about 4 MB,
removed the LaTeX code part, and
reduced the page number from 370 to 340.

I then made the resubmission ( known as physics.tonysmith.2884 ), which clearly showed to the administrators the title
( PhiloPhysics ), author name ( Frank D Tony Smith Jr ) and comments

This book about philosophy/physics correspondences is a 340 page pdf free web book (front cover and 339
page body) with no separate figures, but many figures incorporated into the pdf file. Related material can
be found on web sites at http://www.valdostamuseum.org/hamsmith/ and http://www.tony5m17h.net/

and abstract

This book is an exploration of correspondences among concepts expressed in some philosophical systems
and mathematical structures related to physics. Due to the wide variety of correspondences, the sections
are not intended to be read in any fixed linear order. The reader should feel free to start with whatever
section seems most intersting, and proceed non-linearly therefrom. The table of contents and page

http://www.arxiv.org/abs/physics/0508155
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numbers are provided only for convenience of access: Front Cover-1; Contents-2; Sufism and Physics-3;
VoDou, Clifford Algebras, and Physics-16; Cellular Automata-32; Clifford Algebra Cl(8) Idempotents
and Spinors-46; Clifford Tensor Product Universe-56; T-Quark Mass and Hyperfinite II1 von Neumann
factor-66; Volumes and Shilov Boundaries-131; Neutrino Masses and Mixing-132; EVOs-136;
Cosmology, Gravity, and WMAP-142; Pioneer Anomaly and Uranus-156; (1+3)-dim HyperDiamond
Feynman Checkerboard-164; E6, Strings, Branes, and the Standard Model-173; Orbifolding E6 String
Theory-192; Physics Overview Chart-201; Tachyon Note-202; Penrose-Hameroff Tubulin Electrons-203;
Chiao Gravity Antennas-209; Mead Resonance-213; Clifford Algebra Chart-230; Archetypes-231;
Vedism and Physics-249; Tarot Chart-272; Moses/Tharbis-Solomon/Sheba-Jesus/Mary Magdalene-273;
Klein Quartic Physics-291; Truth Quark, Higgs, and Vacua, in terms of Nambu-Jona-Lasinio-321; CP2
Kaluza-Klein-336.

My resubmission ( known as physics.tonysmith.2884 ) was initially automatically rejected by the automated system,
which said in part: "... Repacked pdf filesize 4275kb exceeds preferred limit of 1000kb. ... If this is because your a
submitting a long review, thesis, dissertation or series of lecture notes, AND you feel you have done everything
reasonable to create an efficient submission, then please contact www-admin@arXiv.org for special dispensation ...".

I then asked the administrators for such special dispensation, saying in part: "... I also looked at other book submissions
to arXiv, and found that many of them were, in pdf format, well over 1 MB. In other words, it seems to me that the 1
MB limit is pretty much followed for papers to be submitted to journals, etc., but that special dispensation for web
books seems to be a common practice. For example, the book submission gr-qc/0508023 was dated 6 August 2005,
and the pdf file that I downloaded from arXiv is shown on my computer to be 4,240,856 bytes, which is similar in size
to my physics.tonysmith.2884 pdf file.

Since my pdf file was not produced by TeX/LaTeX, I feel that I have done everything reasonable to create an efficient
submission of the pdf web book physics.tonysmith.2884 , so I am by this message asking www-admin@arXiv.org for
special dispensation on the basis of the facts stated above. ...".

The admnistrators evidently agreed to my special dispensation, which PROBABLY MEANT THAT THE
ADMINISTRATORS LOOKED AT MY SUBMISSION ( they had access not only to the comments and abstract, but
also to the pdf file of the book itself ), AND FOUND IT TO BE UNOBJECTIONABLE FOR A WEB BOOK TO BE
POSTED IN THE GENERAL-PHYSICS PART OF ARXIV, because

I was sent a message with Date: Mon, 22 Aug 2005 09:20:26 -0400 stating my title, author name, comments, and
abstract, saying that my submission would be physics/0508155 and that my "... Abstract will appear in mailing
scheduled to begin at 20:00 Monday US Eastern time (i.e., Tue 23 Aug 05 00:00:00 GMT). ...".

Then, by a message with Date: Mon, 22 Aug 2005 09:24:33 -0400 ( NOTE THE TIME - ONLY 4 MINUTES AND 7
SECONDS AFTER ACCEPTANCE BY ADMINISTRATORS ) I was told that my arXiv submission was removed (
was physics/0508155 ), and the message further stated: "... Your submission has been removed upon a notice from our
moderators, who determined it inappropriate for the physics archive. Do NOT under any circumstances resubmit to the
original arXiv before first explaining the reason to moderation@arxiv.org AND receiving a positive response. Please
direct all questions and concerns regarding moderation to the moderation@arXiv.org address. -- arXiv admin ...".

 

IT IS CLEAR TO ME THAT 4 MINUTES AND 7 SECONDS IS NOT SUFFICIENT TIME FOR ANY
REASONABLE MODERATION PROCESS TO HAVE TAKEN PLACE, AND THAT THE REMOVAL WAS A

REFLEX ACTION BASED ON ME BEING BLACKLISTED.
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PhiloPhysics 

Frank Dodd (Tony) Smith, Jr. - http://www.valdostamuseum.org/hamsmith/TShome.html 

This work describes some Religio-Philosophical systems and some Physics models, with comments 
about some relevant interrelationships. Due to the wide range and many interconnections among the 
subject matters covered, the sections are not intended to be read in any linear order, but to be read 
according to interest, with the table of contents and page numbers being provided only for convenience 
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Ibn Arabi Sufi physics 

Correspondences between the Sufi Ideas of Ibn Arabi 
and Physics
 

In my opinion, the Sufi Islam of Ibn Arabi can be seen as a culmination of the cultivation of human wisdom, 
with African IFA = Vodou as its fundamental origin and including (but not necessarily limited to) Vedism, 

Taoism, Buddhism, Judaism, and Christianity. 

Here are 

Some Correspondences between the Sufi Ideas of Ibn Arabi and D4-D5-E6
E7-E8 VoDou Physics: 

The One (ahadiyah) 

or Absolute Unity 
which needs no Names 

the empty set 

Oneness (wahidiyah) 

or Absolute possessing 
characteristics which are 

the Divine Names 

binary separation into opposites 

described by 
all real Clifford Algebras 

Cl(N) 

thabita are archetypes 

or fixed prototypes 

structures of Cl(8) = Cl(1,7) 

that are fundamental components 
of all Cl(8N) 

Cl(8N) = Cl(1,7) x...(Ntensors)...x Cl(1,7)

 The 256 elements of Cl(8) correspond 
to the 256 Odu.

 The structures of Cl(8) include 
+/- half-spinor fermion particles 

and antiparticles
 vector spacetime

 bivector gauge bosons 
The 256 elements of Cl(8) correspond 

to the 256 Odu
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mumkinat are possible things possible configurations of archetypes


 forming quantum possibilities 
 

i.e., worlds of the Many-Worlds 
 


and Bohmian beables 
 


qada is a decisive judgment 


qadar is the outcome of qada 


al-khalq al-jadid is the 


new world that is created at 


the occurrence of every event 


himmah is the spirtual power 


of an arif, or knower 


taskhir bi-al-iradah is 


constraining by will 

whereby a higher order 

constrains a lower, 

taskhir bi-al-hal is 

constraining by the state 

or situation in which 

a lower order constrains 

a higher, and 

both together form a cycle 


dechoherence of a quantum superpostion 


of possibilities, i.e., 


choice of which World of the Many-Worlds


 at an event, or 

choice made by Bohm Guiding Potential 


the World or State that is seen to 


come into physical existence at an event 


the branching of the Worlds 


of the Many-Worlds at each event 


quantum consciousness resonant connection 


Sarfatti post-Bohm Quantum Back-Reaction 
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wujudiyah is the cyclic ontology Quantum Game of Many Fates
 

of Divine self-manifestations by 
 

new world creations
 


Here are some of 

Ibn Arabi's Ideas leading to the Correspondences: 

According to the book Sufism and Taoism, by Toshihiko Izutsu (California 1983):

 "... Ibn Arabi (born in Spain in 1165 a.D.) died in Damascus in 1240. Fusus al-Hikam ... the Bezels of 
Wisdom ... written in 1229 ... has often been described as his opus magnum ... Abs al-Razzaq a-
Qashani (d. 1330) is one of the greatest figures in the school of Ibn Arabi. ... 

... the absolute, pure Unity (ahadiyah) ...[is]... the Unity of Divine Essence ... 

... the Unity of multiplicity at the ontological stage of Divine Names and Attributes, is specifically 
called wahidiyah 'Oneness (of Many)' ... 

... The archetypes are 'permanent' or 'permanently subsistent' (thabitah), i.e., they have been fixed once 
for all in the eternal past and are, therefore, absolutely unalterable and immovable. ... 

... Ibn Arabi often refers to the permanent archetypes as 'essences of the possible things' (ayal al
mumkinat) ... 

... Ibn Arabi ...[says]... that the 'predetermination' (qada) is a decisive judgment (hukm, or decree) of 
God concerning the things ... given in strict accordance with His Knowledge of ... themselves and 
their properties ..." 

... It is the qadar that assigns to every event its peculiar time ... Ibn Arabi ....[says]... the 'allotment' 
(qadar) is the specification of the appointed time at which each of the things should actually occur in 
accordance with its archetypal state ... 

... Ibn Arabi says that the world goes on being created anew at every single moment ... 'new creation' 
(al-khalq al-jadid) ... ordinary people are not aware of the process ... the Absolute is continually 
manifesting itself in the infinity of 'possible' things. This is done by .... 'descent' (nuzul) of the 
Absolute towards the lower levels of Being ... 
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... According to Ibn Arabi, 

a 'knower' ... (arif) ... Perfect man ... can, if he likes, affect any object by ... 
concentrating all his spiritual energy upon it; he can even bring into existence a thing 
which is not actually existent ... This extraordinary power is known as himmah, 
meaning a concentrated spiritual energy ... [an] object ... created by himmah continues 
to exist only so long as the himmah maintains it ... In brief, a 'knower' is ... endowed 
with the power of taskhir ...[Ibn Arabi says]... A true "knowledge" does not allow 
himmah to be freely exercised. And the higher the knowledge, the less possibility there 
is for a free exercise of himmah ... 

... even the most perfect of all Apostles (akmal al-rusul), Muhammad, did not exercise himmah ... For, 
being the highest 'knower', he knew better than anybody else that 'miracles' were, in truth, ineffective 
... 

... Ibn Arabi distinguishes between two kinds of taskhir. 

●	 One ... is called 'constraining by will' (taskhir bi-al-iradah). It refers to a descending order of 
taskhir, in which a higher being constrains a lower ... 

●	 the second is an ascending order of taskhir, in which a lower being ... constrains a higher being. 
... the higher being is constrained by the ... state in which the lower being is found. It is ... 
called 'constraining by the state (or situation)' (taskhir bi-al-hal). Here the 'constraining' occurs 
by the ... fact that the lower and the higher happen to be in a certain relationship with each 
other. 

... Al-Qashani ...[says]... 

... all the modes of the archetypes are things that have been known to God (from 
eternity), permanently fixed in potentiality, and God brings them out to actuality 
incessantly and perpetually ... He goes on transforming the possibilities (isti dadat, lit. 
'preparednesses') that have been there from the beginningless past and that are 
(tehrefore) essentially uncreated, into infinite possibilities that are actually created. 
Thus everything is in the state of ascending [ascent (taraqqi)] at this very moment 
because it is perpetually receiving the endlessly renewed ontonlogical (wujudiyah) 
Divine self-manifestations, and at every self-manifestation the thing goes on increasing 
in its receptivity for another (i.e., the next) self-manifestation. ... 

... The world in its entirety is perpetually changing. And every thing (in the world) is 
changing in itself from moment to moment. Thus every thing becomes determined at 
every moment with a new determination which is different form that with which it was 
determined a moment ago. ... Thus the Absolute reveals itself perpetually in these 
successive self-manifestations, while the world is perpetually being lost due to its 
annihilation at every moment and its renewed birth at the next moment. ... But 
(ordinary) people do not know the reality of this phenomenon ... 

... In this world-view ... of Ibn Arabi ... nothing remains static; the world in its entirety ... transforms 
itself kaleidoscopically from moment to moment, and yet all these movements of self-development 
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are the 'ascending' movements of the things toward the Absolute-One, precisely because they are the 
'descending' self-expression of the Absolute-One. ... The 'new creation' he speaks of in ...[his book 
Fusus]... concerns the concrete things of the sensible world ...[and]... not the permanent archetypes 
[themselves] ... Thus in Ibn Arabi's thought, everything in the world (and therefore the world itself) is 
constantly changing, but underlying this universal flux of changing things there is Something eternally 
unchanging. ... The Descent is followed by its reversal, that is, Ascent. ... thus the whole process of 
creation forms a huge ontological circle in which there is in reality neither an initial point nor a final 
point. ... the whole circle ... is a trans-temporal or a-temporal phenomenon. ... Everything is an 
occurence in an Eternal Now ...".

 According to an Islamic esotericism web page [[ my comments are set off by ]]: 

"... Ibn Arabi saw the cosmos as being ruled by an invisible spiritual hierarchy, consisting of 

●	 the Supreme Pole (Qutb), 
❍	 	 [[ The graded multivector structure of the Cl(8) Clifford algebra is1 8 28 56 70 56 28 8 

1 The grade-0 1 is the scalar. ]] 
●	 the two imams; 

❍	 	 [[ The Cl(N) Clifford algebra has 2^N dimensions, and for even N there are two mirror-
image half-spinors. The Clifford product of a vector by a multivector is in some sense 
an extension of the set-theoretic XOR from sets and subsets (for which it describes 
binary distinctions) to vector spaces and subspaces. ]] 

●	 the four "pillars" (awtad) governing the four cardinal points, 
❍	 	 [[ The Cl(2) Clifford algebra Quaternions with basis {1,i,j,k} are a subspace of the 

Octionions with basis {1,i,j,k,E,I,J,K}. ]] 
● the seven "substitutes" (abdal) ruling over each of the climates or geographical regions; 

❍	 [[ There are 7 imaginary Octonions {i,j,k,E,I,J,K}. ]] 
 
●	
 the twelve chiefs (nuqaba) ruling the twelve signs of the Zodiac, and 

❍	 	 [[ The 12 signs of the Western Zodiac are related to the 28 signs of the Eastern Zodiac 
by the ratio 3 to 7. The Cl(8) Clifford algebra has a 28-dimensional bivector Lie algebra 
which, after factoring out a 16-dimensional subalgebra, is seen to contain the 12
dimensional Standard Model SU(3)xSU(2)xU(1) Lie algebra. ]] 

●	 the eight nobles (nujaba) corresponding to the eight heavenly spheres. 
❍	 	 [[ The Cl(8) Clifford algebra has an 8-dimensional Octonionic vector space and two 

mirror-image 8-dimensional Octonionic half-spinorspaces, all three of which are 
isomorphic by Triality. ]] 

... Ibn Arabi also refers to a succession of worlds or planes of existence. These are called the 
Hadarat or five "Presences" (sing. Hadra), 

❍	 	 [[ The first 5 even-dimensional Clifford algebras Cl(2N) 

2N Graded Total Algebra

 Structure Dimension Structure


 (depends on signature)
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0 1 2^0 = 1= 1x1 (Real numbers)
 


2 1 2 1 2^2 = 4= 2x2 (Quaternions

 or 2x2 real matrices)
 


4 1 4 6 4 1 2^4 = 16= 4x4 (2x2 Quat matrice

 or 4x4 real matrices)
 


6 1 6 15 20 15 6 1 2^6 = 64= 8x8 (4x4 Quat matrices

 or 8x8 real matrices)
 


8 1 8 28 56 70 56 28 8 1 2^8 = 256=16x16 (8x8 Quat matrices 
 

or 16x16 real matrices)
 


include the Cl(8) fundamental component of Cl(8N) and the D0 to D4 Lie 
algebras with dimensions 0, 1, 6, 15, and 28. 

Also, there are five known Fermat Primes (2^k + 1): 

● 2^1 + 1 = 2 + 1 = 3 
● 2^2 + 1 = 4 + 1 = 5 
● 2^4 + 1 = 16 + 1 = 17 
● 2^8 + 1 = 256 + 1 = 257 
● 2^16 + 1 = 65,536 + 1 = 65,537. ]] 

perhaps because of the Divine Presence in each one, or the five Descents (tanazzulut) or 
Worlds (alam). Although there are always five levels, there is some difference in detail 
between the different interpretations, and the levels are usually given different names as 
well; so in fact more than five are referred to [see e.g. Henry Corbin, Creative 
Imagination in the Sufism of Ibn Arabi, pp. 225, 260-61]. ...". 

According to a web page on Ibn 'Arabi and the Mystical Journey: A First Attempt to Understand Ibn 'Arabi's The 
Journey to the Lord of Power by John G. Sullivan Department of Philosophy Elon College prepared as part of NEH 
1999 Summer Seminar for College Teachers on "The Literature of Islamic Mysticism" held at the University of 
North Carolina at Chapel Hill [[ my comments are set off by ]]: 

"... Ibn 'Arabi speaks of three basic sources of knowing -- prophetic reports, rational investigation, and 
unveiling (a knowing from the heart with strong ties to imagination). Some modern religious 
sensibilities might rate "knowing through reports" as lowest and either rational investigation or 
unveiling as higher (as both of the latter appeal to some form of experience). For Ibn 'Arabi, on the 
contrary, prophetic revelation is the strongest and most solid yet he believes we need both rational 
investigation and unveiling to have complete knowing of that which the Prophet reveals to us. ... 

... Ibn 'Arabi speaks of the two categories of the names of God -- correlated with the "two hands of 
God." 
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●	 The left hand tends to dispersion, ignorance, darkness (at least in a sense). More positively it 
reminds us that we do not know God (tanzih) -- stressing incomparability. So that the rational 
investigation would be useful to hold that aspect. 

●	 The right hand would tend to unity and self-awareness -- stressing what is similar (tashbih). ... 

[[ Compare mirror image half-spinors and 
 

the Taoist idea of
 

left-handed


 __
 

|__|__

 __| |
 


and 
 

right-handed
 


__|__|
 

| |__
 


swastikas that represent expansion and contraction
 

(somewhat like breathing). ]]
 


... The "qutb" or axis or pivot is the highest station in the Sufi hierarchy. "The qutb is directly 
responsible for the welfare of the entire world. The qutb is said to be the spiritual successor of 
Muhammad." (Glossary, Journey to the Lord of Power, p.114) All that has been seen before is, Ibn 
'Arabi says, from the world of the left hand. From this station onward, we witness the world of the 
right hand "and this is the place of the heart." (43) As mentioned above, consider the right hand as 
representing mercy and unity; the left as representing punishment and separation. From hereon, we 
more and more realize the unity perspective of the qutb and the mercy flowing from it. .... the qutb 
harmonizes both aspects ... the incomparableness of the Divine (tanzih) and the similarity of the 
Divine (tashbih), being able to hold both the universal perspective of timelessness and the "moving 
image of eternity" in which humans dwell. ... 

... Appendix II: 'Arabi's Cosmic Order using 28 letters of alphabet (from William Chittick Self-
Disclosure of God, pp. xxix-xxxii ) 

[[ The Cl(8) Clifford algebra has a 28-dimensional bivector Lie algebra. 
]] 

The Intellective World 

●	 1. Hamza -- the First Intellect (Highest Pen) 
●	 2. Ha' -- Universal Soul (Preserved Tablet) 
●	 3. 'Ayn -- nonmanifest Nature -- what underlies the "four natures" -- (heat and 

cold) + (dry and wet) 
●	 4. Ha' (dot below H) -- the Last or Dust Substance (Prime Matter) -- like nature, 

remains unknown except through traces -- fills the Void and is underlying 
matter/potential of everything in universe except Intellect and Soul 
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Higher Realm of Imagination 

●	 5. Ghayn -- The All Body, the Manifest -- a corporeal substance from which 
every corporeal and imaginal body is shaped and formed. 

●	 6. Kha -- Shape, the Wise -- through shape, the bodily things of the universe 
become distinct from one another 

●	 7. Qaf -- the Throne, the All-Encompassing -- mentioned in Qu'ran (20:5) as 
where the All Merciful sat. First bodily thing that assumes a specific shape. 
Encompasses the entire manifest universe including world of imagination. 

●	 8. Kaf -- the Footstool, the Grateful -- the first imaginal thing -- locus of where 
God lets down his "two feet" which are the foot of mercy and the foot of mercy 
mixed with wrath. Above footstool, only mercy -- Footstool embraces the 
heavens and the earth (2:255) -- the manifestation of cosmos demands good and 
evil, suffering and happiness, commands and prohibitions. "True gratitude [is] 
possible only after this division, . . . true gratitude [recognizes and accepts] 
God's mercy and guidance and [thanks] Him in every state, whether we consider 
the state beneficial or harmful." Self -Disclosure of God, xxx) 

Bodily World starts here with the Celestial Spheres 

●	 9. Jim -- the starless sphere -- the black satin sphere, the Independent -- free of 
the specific stars or planets that designate the lower spheres. (In Dante, the 
Primum Mobile -- source of motion) 

[Paradise is located here between the starless sphere and the sphere of fixed 
stars] 

●	 10. Shin -- sphere of fixed stars, the Determiner. The twelve constellations of the 
zodiac appear here and this sphere can be divided into the twenty-eight 
waystations of the moon. This disequilibrium 12/28 = 6/14 = 3/7 drives the 
constant movement and change in the lower realms. 

●	 11. Ya -- the [7th] or highest heaven -- the Lord -- Saturn (Saturday) -- Abraham 
●	 12. Dad (dot under D) -- [6th heaven] -- the Knowing -- Jupiter (Thursday) -

Moses 
●	 13. Lam -- the [5th heaven] -- the Subjugating -- Mars (Tuesday) -- Aaron 
●	 14. Nun -- the [4th heaven] -- Light -- holds a central spot in bodily/imaginative 

worlds SUN (Sunday) -- Idris (Enoch) 
●	 15. Ra' -- the [3rd heaven] -- Form-giver -- Venus (Friday) -- Joseph 
●	 16. Ta' (dot under T) -- the [2nd heaven] -- Enumerator Mercury (Wed.) -- Jesus 
●	 17. Dal -- the [1st or lowest heaven] -- Clarifier Moon (Monday) -- Adam 

❍	 	 [[ The 7 heavens correspond to the 7 real Clifford algebras between Cl(0) 
and Cl(8) that describe the possible structures of the 8-fold periodicity 
tensor factorization of Cl(N) for large N. 

They also correspond to the 7 different independent E8 lattices. There is a 
natural 8th lattice that is dependent, so each Cl(8) in a tensor product 

Cl(8N) = Cl(8) (x) ...n times tensor... (x) Cl(8) 
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can be written in 7 different ways, isomorphic to the 7 imaginary 
Octonions i,j,k,E,I,J,K plus one additional way corresponding to the 8th 
E8 lattice, which corresponds to 1. Denote those 8 E8 lattices by 
iE8,jE8,kE8,EE8,IE8,JE8,KE8 and 1E8. Then each Cl(8) can be written 
with lattice structure in 8 ways 

■ Cl(81E8) 
■ Cl(8iE8) 
■ Cl(8jE8) 
■ Cl(8kE8) 
■ Cl(8EE8) 
■ Cl(8IE8) 
■ Cl(8JE8) 
■ Cl(8KE8) 

so that there are effectively 8 ways that you can "break down" a given 
Cl(8) into an E8 lattice structure and if you look at 

Cl(8N) = Cl(8) (x) ...n times tensor... (x) Cl(8) 

there are 8^N ways (8 for each Cl(8)) that you can break it down into E8 
lattice structures. 

(Compare the construction of a String Theory containing Gravity and the 
Standard Model.) 

Now, based on the octonionic structure of the 8-dim vector space, if you 
subdivide its E8 lattices into smaller sub-lattices where the links are 
shorter, you see that you can get a fractal self-similar nesting into smaller 
and smaller lattice structures, like Onar Aam described, sort of like this 
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image 

taken from the paper of Battaner at astro-ph/9801276. By doing that, you 
see that Cl(8) can not only be the basis of a nesting of larger and larger 
superstructures, but also that Cl(8) can be subdivided into a nesting of 
smaller and smaller substructures, so that Cl(8) is the key structure of 
nested super and sub-systems. ]] 

The Elemental Globes -- pictured as four concentric globes within the influence of 
moon 

● 18. Ta' -- the fire -- the Gripper [The 4 elements can be seen as giving 
● 19. Za' -- the air -- the Alive rise to the progeny or kinds of beings 
● 20. Sin -- the water -- the Life-giver in the spiritual (though less than God), 
● 21. Sad -- the earth -- the Death-giver. in the imaginal and in the bodily worlds.] 

The Progeny -- children of the fathers (celestial spheres) and mothers (the 4 elements) 

● 22. Za' (dot under Z) minerals -- the Exalted the Spirituals 
● 23. Tha' -- plants -- the All-Provider 
● 25. Fa' -- the angels (made of light) -- the Strong 
● 24. Dhal -- animals -- the Abaser 
● 26. Ba' -- the jinn (made of fire) -- the Subtle 
● 27. Mim -- human beings (made of clay) -- the All-Comprehensive 
● 28. Waw -- the levels, stations -- the Uplifter of degrees ...". 
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According to an Ibn Arabi Society web page: 

"... The Occult Tradition of the Tarot in Tangency with Ibn 'Arabi's Life and Teachings by Jereer El-
Moor. ... the author reviews the known facts of the history of playing cards (and the related history of 
the Tarot). He sets out to present "a credible case for regarding the Tarot as of Near Eastern 
provenance", and gives a personal view of its interpretation through the centuries. In the second part 
he goes on to interpret one of the trumps in the light of Ibn 'Arabi's 'Anqa' mughrib. ...". 

[[ The structure of the 78 cards of Tarot are closely related to the structure of the Cl(8) 
Clifford algebra. For example, the 52-card subset of the 78 Tarot cards naturally 
corresponds to the 8 vectors plus the 28 D4 bivectors plus the 8+8 spinors. ]] 

Kent Palmer, in e-mail correspondence, said: 

"... With respect to Quran the numbers just don't work out directly. The place where the trigrams 
appear the number eight is not mentioned. ... The trigrams are in the Quran definitely. ... the 
references to Ilm al Raml are in doubtful hadith. ... The evidences for the I Ching are in the 
coherences of the structure of the book ... 

... in ... the relation between Arabic and Ancient Egyptian ... Maat is like Maut. So Truth is like Death 

... 

... we will step out into a place where the rainbow descends to earth. We will be lost in the wonder of 

... the rainbow of fate ......" 

[[ The hieroglyph for Maat (meaning truth, justice, and order) is an ostrich feather 
because the god Thoth would judge the fate of each deceased Egyptian by weighing the 
heart against an ostrich feather (Maat), so Truth was indeed what determined the 
judgment faced at death. ]] 

Ibn Arabi and Sufi Islam 


According to an Ibn Arabi Society web page: 
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"... Muhammad Ibn Arabi is one of the world's great spiritual teachers. Known as Muhyiddin (the 
Revivifier of Religion) and the Shaykh al-Akbar (the Greatest Master), he was born in 1165 AD into 
the Moorish culture of Andalusian Spain, the center of an extraordinary flourishing and cross-
fertilization of Jewish, Christian and Islamic thought, through which the major scientific and 
philosophical works of antiquity were transmitted to Northern Europe. Ibn Arabi's spiritual 
attainments were evident from an early age, and he was renowned for his great visionary capacity as 
well as being a superlative teacher. He travelled extensively in the Islamic world and died in 
Damascus in 1240 AD. ...". 

Although Ibn Arabi was Sunni, his work transcends Islamic sectarian boundaries. For example, according to a web 
page of Ted Thornton: 

"... Ruhollah Khomeini was the first Muslim cleric in modern times to create an Islamic government 
based solely on his personal conception of what such a government should entail. ... Khomeini was 
descended from the Mussavi Sayyeds, a family tracing its lineage from the Prophet Muhammad 
through the Shiite seventh imam, Musa al-Kazem. Khomeini's father, Mustapha, a well-known 
clergyman in Iran, was murdered seven months after Ruhollah's birth. His mother died when he was 
16. Ruhollah's education reflected a strong Persian dualist outlook on the world: a tendency to draw 
sharp boundaries between the worlds of light and darkness, between black and white, between haq 
("truth") and batel ("falsehood"). This approach to the world, under girded by a traditional Iranian 
Shia conviction that the world is unsafe for Shiites, that neither the Prophet Muhammad, his family, 
nor any of the twelve Shia imams died a natural death ("We are either poisoned or killed."), 
contributed to the construction within Khomeini of the uncompromising personality of one who feels 
relentlessly persecuted. Growing up intelligent and introverted in a climate where the religious 
establishment was losing ground in the face of modernist secular challenges, Khomeini took refuge in 
mysticism, especially in the works of Ibn Arabi and Rumi [1207-1273] and their notion of the "Perfect 
Man" who will guide society from multiplicity to unity, from blasphemy to faith and from corruption 
to a life of absolute perfection. ... On June 5,1963, Khomeini was arrested by SAVAK, the Shah's 
secret police. Ten months later, in April, 1964, he was released unrepentant. This led the Shah in 
November, 1964 to send him into exile, first to Turkey, then in October, 1965, to the holy Shia city of 
Najaf in Iraq, burial place of the fourth caliph and first Shia Imam Ali (the tomb is located four miles 
from Kufa where Ali was felled by Kharijite assassins in 661). Khomeini moved to Paris in October, 
1978. Throughout 1978, demonstrations against the Shah's regime took place in Iran. Ailing from 
cancer, the Shah departed Iran on January 16, 1979. Two weeks later, Khomeini's supporters recalled 
him from exile in Paris, and on February 1, 1979, he returned to construct his revolutionary "reign of 
virtue" according to his principle of the velayet e-faqih ("vice regency of the theologian"). Iran 
became a pure theocracy ... [By 2003,] Khomeini's own grandson, Sayyid Hussein Khomeini, ... from 
his home in Baghdad, described the American invasion of Iraq as a "liberation," and said that people 
in the region welcomed freedom wherever it came from, even a country which his grandfather had 
dubbed "the Great Satan." He predicted that unless reforms occurred in Iran, there would be an exodus 
of Shia scholars from Qom to Najaf, one of the major centers of Shiite learning in Iraq and the burial 
place of the Shia Imam Ali. ...". 

Therefore, I like to see the work of Ibn Arabi as useful for all humans. 
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According to the book Sufism and Taoism, by Toshihiko Izutsu (California 1983): 

"... Ibn Arabi remarks that 'the mystery of qadar is one of the highest knowledges, which God grants 
only to (a small number of) men who are privileged with a perfect mystical intuition'. If a man 
happens to obain the true knowldege of qadar, the knowledge surely brings him a perfect peace of 
mind and an intolerable pain at the same time. 

●	 The unusual peace of mind arises from the consciousness that everything in the world occurs 
as it has been determined from eternity. ... Instead of struggling in vain for obtaining what is 
not in his capacity, he will be happy ... 

●	 He must be tormented, on the other hand, by an intense pain at the sight of all the so-called 
'injustices', 'evils', and 'sufferings' that reign rampant around him, being keenly conscious that 
it is not in his 'preparedness' to remove them from the world. ...". 

Tony Smith's Home Page 
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Frank D. (Tony) Smith, Jr., Cartersville, GA USA, 9 November 2003 

VoDou and Physics 

VoDou = IFA divination begins with a binary choice: 

To form a string of binary 1s and 0s, 

let = 1 and = 0. 

VoDou = IFA divination is based on 8 binary choices. 

One way of divining is to cast a chain (Opele Chain) of 8 two-sided things, such as cowries or palm nuts. Here, I illustrate 
with a chain of 8 coins: 

There are


 2  x  2  x  2  x  2 x  2  x  2  x  2  x  2 
 

= 2^8 = 256 possible outcomes
 


There is only 1 outcome with no 1s ( all 0s): 
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There are 8 different outcomes with exactly one 1: The 8 are, explicitly: 
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 There are 28 different outcomes with exactly two 1s:

 There are 56 different outcomes with exactly three 1s:

 There are 70 different outcomes with exactly four 1s:

 There are 56 different outcomes with exactly five 1s:

 There are 28 different outcomes with exactly six 1s:

 There are 8 different outcomes with exactly seven 1s:

 There only one outcome with all eight 1s: 
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If we call the number of 1s in a given outcome the grade of that outcome, 

then we can organize the 2^8 = 256 outcomes by grade from 0 to 8: 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256 = 2^8 
 


The Opele Chain Casting method of divining describes the graded structure of the 256 = 2^8 
outcomes. 

There is also an alternate method of VoDou and IFA divination. 

It is equivalent to dividing the 8-element Opele Chain 

into two 4-element halves: 
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and then casting each 4-element half separately, 

so that each outcome is a pair of 4 binary choices. 

Since 4 binary choices have 2^4 = 16 possible outcomes, 

a pair of 4 binary choices has 16 x 16 = 256 possible outcomes, 

which are the same 256 outcomes obtained by casting the whole 8-element Opele Chain. 

Each of the 16 possible outcomes of 4 binary choiceds can be represented by Tetragrams. Here is a traditional Yoruba 
sequence of Tetragrams, with o representing the binary choice 0 and oo representing the binary choice 1: 

1 2 3 4 
 


o oo 
 oo o 
 

o oo 
 o oo
 

o oo 
 o oo
 

o oo 
 oo o 
 


5 6 7 8 
 


o oo 
 o oo
 

o oo 
 oo oo
 

oo o 
 oo oo
 

oo o 
 oo o 
 


9 10 11 12
 


o oo 
 oo oo
 

o o 
 o oo
 

o o 
 oo o 
 

oo o 
 oo oo
 


13 14 15 16
 


o o 
 o oo
 

oo o 
 oo o 
 

o oo 
 o oo
 

o o 
 oo o 
 


The 16 Tetragrams can also be arranged in a binary number sequence 
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0 1 2 3 4 5 6 7 
 


o o o o 
 o 
 o o o 
 

o o o o 
 oo 
 oo oo oo
 

o o oo oo 
 o 
 o oo oo
 

o oo o oo 
 o 
 oo o oo


 X
 


8 9 10 11 12 13 14 15
 


oo oo oo oo 
 oo 
 oo oo oo 
 

o o o o 
 oo 
 oo oo oo
 

o o oo oo 
 o 
 o oo oo
 

o oo o oo 
 o 
 oo o oo
 


in which the first line of 8 Tetragrams (0-7) is the Mirror Image of the second line (15-8) under a reflection through the 
central point X that changes o to oo and oo to o. 

The Tetragram method of divining describes the 256 = 16 x 16 outcomes in terms of 16 sets of 
16 outcomes. 

The 16 = 8 + 8 sets can be seen as two groups of 8 sets, with one group of 8 (call it <8) being a 
Mirror Image of the other (call it 8>). 

Therefore, 

VoDou = AFA, through the Opele Chain Casting and Tetragram methods of divining, give this 
structure to the fundamental 256 outcomes: 
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1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 

How can this structure be used to make a Physics model? 

In order to make a model of Fundamental Particle Physics, you must describe the basic action by which 

a Fundamental Particle moves from an Origin point A in SpaceTime to a Destination point B in 
SpaceTime. 

--B

 / /|


 / / / 
 
/ / / 
 

|/ / 
 

A--


As John Gribbin and Mary Gribbin say in their book Richard Feynman, A Life In Science (Dutton, Penguin, 1997, at 
pages 85-87): 

"... A line ...[from A to B]... represents the history of a particle as it .... move[s] from A to B ... The insight Feynman had, 
while lying in bed one night,unable to sleep, was that 

you had to consider every possible way in which a particle could go from A to B - every 
possible 'history'. 

...[A Particle going]... from A to B is conceived as ... a sum ... of ... all of the possible paths 
that connect ... A to B ... 

[Three of the possible paths are shown in the diagram above] ... For each possible way that a particle can go from one 
point to another in spacetime there is ...[an]... 

amplitude ...[which]... has two parts, which can be thought of in terms of little arrows. An 
arrow has a certain length, and it points in a certain direction. ...". 

As Richard Feynman says in his book QED: The Strange Theory of Light and Matter (Princeton, 1988, at pages 82-83, 91, 
129 ): 

"... an event [such as going from A to B] can be divided into alternative ways [paths] ... 
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each way [path] can be divided into successive steps ... the arrows for each step can be 
"multiplied" by successive shrinks and turns ...[ to get an arrow for each alternative way ]... 

the arrow[s] for each [alternative] way can be "added" ... to obtain a final arrow, whose square 
is the probability of an observed physical event [such as going from A to B]... 

...[another] basic action is: 

[a particle] ... emits or absorbs ...[another particle]... 

the amplitude ... to emit or absorb a ...[particle]...[is]... just a number ...[that describes the 
Strengths of Forces in Physics]... 

... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it was discovered, and 

all good theoretical physicists put this number up on their wall and worry about it. ... It's one of the greatest damn 
mysteries of physics ... 

... There is no theory that adequately explains ... the observed masses of the particles ... We use the 
numbers in all our theories, but we don't understand them - what they are or where they come from. I believe that from a 

fundamental point of view, this is a very interesting and serious problem. ...". 

The VoDou = IFA model of Fundamental Particle Physics 

solves the mystery of the amplitudes for particles to emit or absorb other particles, which give Force 
Strengths, 

and also 

solves the problem of Particle Masses. 

Since the answers to the mystery of Force Strengths and the problem of Particle Masses are numbers, we must see how 

the VoDou = IFA structures correspond to the mathematical structures of Feynman's amplitude 
arrows. 

What are the mathematical structures of Feynman's amplitude arrows? 
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We need a SpaceTime so that Particles can move from point A to point B. In the simplest Standard Model and Gravity, 
large-scale SpaceTime is 4-dimensional. 

We see that it might be useful to divide Particles into classes, based on how they are affected by rotating them around in 
SpaceTime: 

The simplest type of Particle is just a point, with no internal sense of direction in or connection to 
SpaceTime. It is called a Scalar Particle, or spin-0 particle. Particle physicists call it a Higgs Scalar. In the 
simplest Standard Model, there is one Higgs scalar; 

Another type of Particle has an internal sense of direction in SpaceTime, so that if it is rotated one full turn 
of 360 degrees about an internal axis, it is back to how it was oriented when it started out. Since such 
Particles act like vectors in that a 360 degree rotation gets them back to where they started, they are called 
Vector Particles, or spin-1 particles. Particle physicists call them Gauge Bosons. In the simplest Standard 
Model of the electromagnetic, weak, and color forces, there are 12 Gauge Bosons. In the Conformal Group 
that produces Gravity by a generalized MacDowell-Mansouri mechanism, there are 16 Gauge Bosons. 
Therefore, for the simplest Standard Model plus Gravity, there are 12+16 = 28 Gauge Bosons; 

A third type of Particle not only has an internal sense of direction, but also has a sense of how it is 
connected to the SpaceTime in which it lives. Louis H. Kauffman, in his book Knots and Physics (World 
Scientific Publishing Co. 1991), says that such a particle is like a ball attached to its surroundings by string, 
as in this picture from Gravitation, by Misner, Thorne, and Wheeler (Freeman 1972): 

The orientation of the ball is related to the surrounding sphere by the tangle of the strings connecting them. 
If you rotate the ball 360 degrees, the strings are tangled, but if you go to 720 degrees, the strings get 
untangled. Here is a demonstration of how the 720 degree rotation works: 
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It is from Feynman's 1986 Dirac Memorial Lecture (Elementary Particles and the Laws of Physics, 
Cambridge Press 1987), and it shows a cup held by a dancer in one hand. Rotating the cup by 360 degrees 
gets the arm (which is connected to the shoulder of the dancer) twisted, but turning the cup another 360 
degrees gets the arm back straight. In it, picture 1 is the start, picture 2 is 180 degrees, picture 3 is 360 
degrees (note how the arm is twisted), picture 4 is 540 degrees, and picture 1 again is 720 degrees. - Such 
particles that have to be rotated twice to get back to where they started are called Spinor Particles, or spin
1/2 particles. 

As Richard Feynman says in his article The Reason for AntiParticles (in the book Elementary Particles and 
the Laws of Physics, the 1986 Dirac Memorial Lectures, Cambridge, 1987, page10): for Spinor Particles "... 
there must be antiparticles ...[which look like]... particle[s] moving backwards in time ...". In other words, 
for each Spinor Particle there must exist a Mirror Image Spinor AntiParticle that looks like the original 
one moving backward in time. Particle physicists call them Fermion Particles and Fermion AntiParticles. 
In the simplest Standard Model, there are 3 sets of 8 Fermion Particles and 8 Fermion AntiParticles. Each of 
the 3 sets is called a generation, so that there are 8 first-generation Fermion Particles and 8 first-
generation Fermion AntiParticles. 

In the VoDou = IFA structure of the fundamental 256 outcomes: 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 

8 corresponds to a 4+4 = 8-dimensional SpaceTime 

1 corresponds to one Higgs Scalar 

28 corresponds to 12+16 = 28 Gauge Bosons 

<8 corresponds to 8 first-generation Fermion Particles 

8> corresponds to 8 first-generation Fermion AntiParticles 

At first glance, it looks like the VoDou = IFA structure matches the structure of particle physics, with two exceptions: 

● a 4+4 = 8-dimensional SpaceTime and
 
● only the first generation of Fermion Particles and AntiParticles.
 

However, if the 8 SpaceTime dimensions are broken down into 

●	 4 dimensions that we see as the large-scale Physical SpaceTime of particle physics, plus 
●	 a small 4-dimensional ball (called a CP2 space, or Internal Symmetry Space) at each point of the large-scale 4

dimensional spacetime 

we can also see where the second and third generations of Fermion Particles and AntiParticles come from: 

If you reduce the original 8-dimensional spacetime
 

into 4-dimensional physical spacetime
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and 4-dimensional Internal Symmetry Space 
 

then 
 

if you look in the original 8-dimensional spacetime
 

at a fermion (First-generation represented by a single octonion)
 

propagating from one vertex to another 
 

there are only 4 possibilities for the same propagation
 

after dimensional reduction:
 


The origin o and target x vertices are both
 

in the 4-dimensional large-scale physical spacetime 
 


4-dim Internal Symmetry Space --------------


4-dim Physical SpaceTime ---o------x---


in which case the propagation is unchanged, and the
 

fermion remains a FIRST generation fermion.
 


The origin vertex o is in the large-scale physical spacetime 
 

and the target vertex * in in the Internal Symmetry Space 
 


4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o----------


in which case there must be a new link from
 

the original target vertex * in the Internal Symmetry Space
 

to a new target vertex x in the large-scale physical spacetime 
 


4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o------x---


and a new vertex can be introduced at the original
 

target vertex in connection with the new link 
 

so that the fermion can be regarded as a SECOND generation fermion.
 


The target vertex x is in the large-scale physical spacetime 
 

and the origin vertex o in in the Internal Symmetry Space 
 


4-dim Internal Symmetry Space ---o----------
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4-dim Physical SpaceTime ----------x---


in which case there must be a new link to
 

the original origin vertex o in the Internal Symmetry Space
 

from a new origin vertex * in the large-scale physical spacetime 
 


4-dim Internal Symmetry Space ---o----------


4-dim Physical SpaceTime ---O------x---


so that a new vertex can be introduced at the new
 

origin vertex O in connection with the new link 
 

so that the fermion can, as in case 2, be regarded as a SECOND generation fermion. 
 


Both the origin vertex o and the target vertex * 
 

are in the Internal Symmetry Space,
 


4-dim Internal Symmetry Space ---o------*---


4-dim Physical SpaceTime -------------


in which case there must be a new link to
 

the original origin vertex o in the Internal Symmetry Space
 

from a new origin vertex O in the large-scale physical spacetime,
 

and a second new link from the original target vertex * 
 

in the Internal Symmetry Space to a new target vertex x
 

in the associative spacetime 
 


4-dim Internal Symmetry Space ---o------*---


4-dim Physical SpaceTime ---O------x---


so that a new vertex can be introduced at the new
 

origin vertex O in connection with the first new link,
 

and another new verterx can be introduced at the original
 

target vertex * in connection with the second new link,
 

so that the fermion can be regarded as a THIRD generation fermion.
 


As there are no more possibilities, there are no more generations.
 


Therefore the VoDou = IFA Structure of the fundamental 256 outcomes 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 
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8 corresponds to a 4+4 = 8-dimensional SpaceTime 

1 corresponds to one Higgs Scalar 

28 corresponds to 1+3+8 + 16 = 28 Gauge Bosons 

<8 corresponds to 8 first-generation Fermion Particles 

8> corresponds to 8 first-generation Fermion AntiParticles 

after breaking the 8-dimensional SpaceTime into 4 Large-Scale Physical SpaceTime dimensions plus 4 Internal Symmetry 
Space dimensions, with the consequent production of second and third generation Fermion Particles and AntiParticles, 

contains a representation of the simplest Standard Model plus Gravity. 

So, given the correspondence between VoDou = IFA Structure and the Physics Structures of the simplest Standard Model 
plus Gravity, 

how do we set up to calculate the numbers for the Amplitudes for Emission and Absorption of 
Particles (which are equivalent to Force Strengths and Charges) and the Masses of Particles ? 

The mathematical structure used in such a calculation is called a Lagrangian, and it is of the form 

INT ( 1  + 28  + <8,8> )
 

8
 


where 

●	 the 1 is a term involving the Higgs Scalar; 
●	 the 28 is a term involving the Gauge Bosons; 
●	 the <8,8> is a term involving the Fermion Particles and AntiParticles; and 
●	 the INT over 8 means to sum (or integrate) the Higgs Scalar, Gauge Boson, and Fermion terms over the relevant 

region of SpaceTime. 

The numerical structure form of the VoDou = IFA Structure comes from the correpondence of the fundamental 256 
outcomes 

1	+ 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 
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with the Graded Structure and Spinor Structures of the 256-dimensional Cl(8) Clifford Algebra of 16x16 real matrices 
M(16,R): 

x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 
x x x x x x x x x x x x x x x x
 

The black-colored 56 + 70 + 56 + 28 + 8 + 1 and 16 also have physical interpretations, some of which are related to the 
duality between position and momentum that is related to the Heisenberg Uncertainty Principle of Quantum Theory. 
Those interpretations are: 

●	 The 16, which breaks down into 8 + 8, correspond to 
❍	 	 a set of 8 matrices (called Dirac gamma matrices) that describe how Spinor Particles move in SpaceTime 

from the point of view of position in SpaceTime, and 
❍	 	 another set of 8 matrices (also called Dirac gamma matrices) that describe how Spinor Particles move in 

SpaceTime from the point of view of momentum in SpaceTime. 
●	 The 56 (corresponding to outcomes with three 1s) is fixed and not dynamically active after 8-dimensional 
 

SpaceTime is broken into 4-dimensional Physical Spacetime and 4-dimensional Internal Symmetry Space. At very 
 
high energies where the 8-dimensional SpaceTime is not broken, there may be some phenomena related to the 56, 
 
but such high energies (possibly Planck-level) are currently beyond the reach of human experiments and 
 
observations, such as some subtle phenomena related to Interactions among the World-Lines of Possible Histories 
in the Quantum Many-Worlds. Such Interactions can be described in terms of an M-theory with global symmetry 
of the exceptional Lie algebra E7, whose 56-dimensional representation corresponds to the 56. 

● The 70 (corresponding to outcomes with four 1s) breaks down into 35 + 35. One 35 is fixed and not dynamically 
active after 8-dimensional SpaceTime is broken into 4-dimensional Physical Spacetime and 4-dimensional Internal 
Symmetry Space. At very high energies where the 8-dimensional SpaceTime is not broken, there may be some 
phenomena related to that 35, but such high energies (possibly Planck-level) are currently beyond the reach of 
human experiments and observations, such as some subtle phenomena related to the Higgs Scalar. 

●	 The other 35 and the 56 + 28 + 8 + 1 are dual to the 1 + 8 + 28 + 56 and the first 35, and describe in terms of 
momentum the same physical phenomena that the 1 + 8 + 28 + 56 and the first 35 describe in terms of position. 

Taken together, the 56 and 70 correspond to the 126 root vectors of the exceptional Lie algebra E7 that is the global 
symmetry group of an M-theory describing Interactions among the World-Lines of Possible Histories in the Quantum 
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Many-Worlds. 

All 256 VoDou = IFA outcomes are closely related to the 240 root vectors of the exceptional Lie algebra E8 that is the 
global symmetry group of an F-theory describing Interactions among the World-Lines of Possible Histories in the 
Quantum Many-Worlds. 

Of course, our Universe and its Quantum Many-Worlds is very big and one set of 256 VoDou = IFA outcomes, that 
is, one copy of the 256-dimensional Cl(8) Clifford algebra, describes only one small part, or one Event. To describe 
such very big things, you need a very big Clifford algebra, say Cl(8N) where N can be as large a number as you want. 
What makes VoDou = IFA effective for such very big things is the fact that any very big Clifford algebra Cl(8N) can be 
factored into N copies of the basic 256-element VoDou = IFA Cl(8) Clifford algebra: 

Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8) 

Therefore, 

our entire Universe and its Quantum Many-Worlds can be described completely in terms of the 
256 VoDou = IFA outcomes. 

Further, 

the VoDou = IFA model can be used to describe Quantum Consciousness, not only on the level of 

Human Consciousness, but also of our entire Universe, and to give us a framework within which to consider our 

Future History and our possible Fates. 

Details of calculations of Force Strengths and Particle Masses, including comparison with experimental 
results and further related math and physics structures, are contained in a paper that can be found at these links: 

● local html 
● local pdf 
● web html 
● web pdf 

It is clear that the VoDou Physics Model meets Einstein's Criterion for a good fundamental physics model, as it is 
a structure which is based only upon 

"... a faith in the simplicity, i.e., intelligibility, of nature: there are no arbitrary constants ... that 
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is to say, nature is so constituted that it is possible logically to lay down such strongly 
determined laws that within these laws only rationally completely determined constants occur 

(not constants, therefore, whose numerical value could be changed without destroying the 
theory). ...". 

Tony Smith's Home Page 

...... 
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256 rule Clifford Algebra 

Tony Smith's Home Page 

Clifford Algebra VoDou Physics of Wolfram's 256 Cellular 
Automata Rules 

The 256 Cellular Automata Rules of Wolfram correspond to the 256 basis elements of the 256-dimensional Clifford Algebra 
of 16x16 Real Matrices, Cl(8) and Cl(1,7), and its discrete counterpart, as well as to the 256 Odu of IFA. 

To visualize the correspondence, write the rule numbers in binary notation, put them with the pictures of the 30-level actions 
of each of the 256 rules as shown on pages 55 and 56 of Wolfram's book A New Kind of Science, and organize them with 
respect to the 

1 + 8 + 28 + 56 + (35+35) + 56 + 28 + 8 + 1 = 256 = 16x16 = 2^8 

graded structure of Cl(8). Here is some more about Cellular Automata. 

Graded structure details include: 

● Grades 0,1,7,, including scalars and vectors; 
● Grades 2,6, including bivectors and their Lie algebra; 
● Grades 3,5; 
● Grade 4; 
● All grades 0,1,2,3,4,5,6,7,8 in binary. 

Here are 78 of the 256, including: 

● all 1+8+8+1 = 18 of grades 0, 1, 7, 8; 
● 10 of the 28 in each of grades 2, 6; 
● 10 of the 56 in each of grades 3, 5; 
● 10+10 = 20 of the 35+35 = 70 in grade 4. 

The vertical line is a symmetry line of the symmetry of exchanging 0s and 1s in the binary numbers. 
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Note that: 

● the grade-0 scalars 

are related to the Spinors and Primitive Idempotents of Cl(0,8). 
● the grade-1 vectors 1, 2, 4, 16 (the subset sequence 2^0 = 1, 2^1 = 2, 2^2 = 4, 2^4 = 16 related to Fermat primes) 
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correspond to the 4 dimensions of physical spacetime; 

❍	 1 gives a succession of bands, the procession of time; 
❍ 2 gives a slope to the left, one of three space dimensions; 
❍ 4 gives a vertical slope, a second of three space dimensions; 
❍	 16 gives a slope to the right, the third of three space dimensions; 

●	 the grade-1 vectors 8, 32, 64, 128 (all giving all white) 

correspond to the 4 dimensions of internal symmetry space; 
●	 rule 18 = 00010010 is the first rule to include both 16 = 00010000 with right slope and 2 = 00000010 with left slope 

and is the first rule with traingular self-similar fractal structure; 
●	 rule 30 = 00011110 is the first rule to include 16, 8, 4, and 2 and is in the self-dual grade-4 and is the first rule with 

triangular chaotic behavior. 

Here are all 28 rules for each of grades 2 and 6. 
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Note that: 

● all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra; 
● 8 of the grade-2 bivectors, 
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after dimensional reduction to 4-dimensional physical spacetime, correspond to the 8 generators of color force SU(3), 
whose root vector diagram is illustrated above; 

● 3 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force SU(2); 

● 1 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 1 generator of electromagnetic 
U(1); 

● 16 of the grade-2 bivectors, 
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after dimensional reduction to 4-dimensional physical spacetime, correspond to the 16 generators of 
Gravity/Higgs/phase U(2,2). One of them 

corresponds to the propagator phase U(1) while the other 15 correspond to the Conformal Group SU(2,2) = Spin(2,4) 
whose root vector diagram 
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is a 12-vertex cuboctahedron (the other 3 bivectors corresponding to the 3 generators of the Cartan Subalgebra). 

Here are all 56 rules for each of grades 3 and 5. 
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Note that: 

●	 the 56 rules correspond to the 56-dimensional representation of the exceptional Lie algebra E7, which in turn is related 
to 27-dimensional M-theory and strings, branes, and the standard model. 
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Here are all 35+35 = 70 rules for grade 4. 

Note that: 

● grade 4 is self-dual, has some rules with chaotic patterns, and may be related to quantum game theory. For example, 
grade 4 includes rule 30 = 00011110, which is the first rule to include 16, 8, 4, and 2, and is the first rule with 
triangular chaotic behavior. Grade 4 is also related to the Spinors and Primitive Idempotents of Cl(0,8). 

Here is a numerical (no pictures) list of all 256, with grade indicated: 

Grade: 0 1 2 3 4 5 6 7 8
 


000 00000000
 

001 00000001
 

002 00000010
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005  

010  

015  

020  

025  

030  

035  

040  

045  

050  

055  

060  

256 rule Clifford Algebra 

003 00000011 

004 00000100 


00000101 

006 00000110 

007 

008 00001000 

009 00001001 


011 

012 00001100 

013 

014 


016 00010000 

017 00010001 

018 00010010 

019 


00010100 

021 

022 

023 

024 00011000 


026 

027 

028 

029 


031 

032 00100000 

033 00100001 

034 00100010 


036 00100100 

037 

038 

039 


00101000 

041 

042 

043 

044 


046 

047 

048 00110000 

049 


051 

052 

053 

054 


056 

057 

058 

059 


061 

062 


00000111 


00001010 

00001011 


00001101 

00001110 


00010011 


00010101 

00010110 


00011001 

00011010 


00011100 


00100011 


00100101 

00100110 


00101001 

00101010 


00101100 


00110001 

00110010 


00110100 


00111000 


00001111 


00010111 


00011011 


00011101 

00011110 


00011111 


00100111 

00101011 

00101101 
00101110 

00101111 

00110011 

00110101 
00110110 

00110111 

00111001 
00111010 

00111011 
00111100 

00111101 
00111110 
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063 

064 01000000 

065 01000001 

066 01000010 

067 01000011 

068 01000100 

069 01000101 

070 01000110 

071 

072 01001000 

073 01001001 

074 01001010 

075 

076 01001100 

077 

078 

079 

080 01010000 

081 01010001 

082 01010010 

083 

084 01010100 

085 

086 

087 

088 01011000 

089 

090 

091 

092 

093 

094 

095 

096 01100000 

097 01100001 

098 01100010 

099 

100 01100100 

101 

102 

103 

104 01101000 

105 

106 

107 

108 

109 

110 

111 

112 01110000 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 


01000111 


01001011 


01001101 

01001110 


01010011 


01010101 

01010110 


01011001 

01011010 


01011100 


01100011 


01100101 

01100110 


01101001 

01101010 


01101100 


01110001 

01110010 


01110100 


01111000 


00111111 


01001111 


01010111 


01011011 


01011101 

01011110 


01011111 


01100111 

01101011 

01101101 
01101110 

01101111 

01110011 

01110101 
01110110 

01110111 

01111001 
01111010 

file:///Phi2Pi/Users/tony/Documents/Clifford%20256%20Wolfram%20rules/clif256rules.html (11 of 14) [31/5/2004 2:15:42 AM] 



256 rule Clifford Algebra 

123 
 

124 
 

125 
 

126 
 

127 
 

128 10000000
 

129 10000001
 

130 10000010
 

131 
 10000011
 

132 10000100
 

133 
 10000101
 

134 
 10000110
 

135 
 
136 10001000
 

137 
 10001001
 

138 
 10001010
 

139 
 
140 
 10001100
 

141 
 
142 
 
143 
 
144 10010000
 

145 
 10010001
 

146 
 10010010
 

147 
 
148 
 10010100
 

149 
 
150 
 
151 
 
152 
 10011000
 

153 
 
154 
 
155 
 
156 
 
157 
 
158 
 
159 
 
160 10100000
 

161 
 10100001
 

162 
 10100010
 

163 
 
164 
 10100100
 

165 
 
166 
 
167 
 
168 
 10101000
 

169 
 
170 
 
171 
 
172 
 
173 
 
174 
 
175 
 
176 
 10110000
 

177 
 
178 
 
179 
 
180 
 
181 
 
182 
 

10000111
 


10001011
 


10001101
 

10001110
 


10010011
 


10010101
 

10010110
 


10011001
 

10011010
 


10011100
 


10100011
 


10100101
 

10100110
 


10101001
 

10101010
 


10101100
 


10110001
 

10110010
 


10110100
 


01111011
 

01111100
 


01111101
 

01111110
 


01111111
 


10001111
 


10010111
 


10011011
 


10011101
 

10011110
 


10011111
 


10100111
 


10101011
 


10101101
 

10101110
 


10101111
 


10110011
 


10110101
 

10110110
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183 
 

184 
 10111000
 

185 
 

186 
 

187 
 

188 
 

189 
 

190 
 

191 
 


199 
 


203 
 


205 
 

206 
 

207 
 


211 
 


213 
 

214 
 

215 
 


217 
 

218 
 

219 
 

220 
 

221 
 

222 
 

223 
 


227 
 


229 
 

230 
 

231 
 


233 
 

234 
 

235 
 

236 
 

237 
 

238 
 

239 
 


241 
 

242 
 


192 11000000
 

193 
 11000001
 

194 
 11000010
 

195 
 11000011
 

196 
 11000100
 

197 
 11000101
 

198 
 11000110
 


200 
 11001000
 

201 
 11001001
 

202 
 11001010
 


204 
 11001100
 


208 
 11010000
 

209 
 11010001
 

210 
 11010010
 


212 
 11010100
 


216 
 11011000
 


224 
 11100000
 

225 
 11100001
 

226 
 11100010
 


228 
 11100100
 


232 
 11101000
 


240 
 11110000
 


10110111
 


10111001
 

10111010
 


10111011
 

10111100
 


10111101
 

10111110
 


10111111
 


11000111
 


11001011
 


11001101
 

11001110
 


11001111
 


11010011
 


11010101
 

11010110
 


11010111
 


11011001
 

11011010
 


11011011
 

11011100
 


11011101
 

11011110
 


11011111
 


11100011
 


11100101
 

11100110
 


11100111
 


11101001
 

11101010
 


11101011
 

11101100
 


11101101
 

11101110
 


11101111
 


11110001
 

11110010
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243 11110011 
244 11110100 
245 11110101 
246 11110110 
247 11110111 
248 11111000 
249 11111001 
250 11111010 
251 11111011 
252 11111100 
253 11111101 
254 11111110 
255 11111111 

Frank D. (Tony) Smith, Jr. - May 2004 (June 2004 correction to SU(3) diagram suggested by Michael Gibbs ) 

Tony Smith's Home Page - Here is some more about Cellular Automata. 

...... 
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Tony Smith's Home Page

 Primitive Idempotents for Cl(8) Clifford Algebra 

Ian Porteous, in Lecture 2: Mathematical Structure of Clifford Algebras, presented at "Lecture Series on 
Clifford Algebras and their Applications", May 18 and 19, 2002, as part of the 6th International 
Conference on Clifford Algebras and their Applications in Mathematical Physics, Cookeville, TN, May 
20-25, 2002, said: 

"... the Clifford algebra ... Cl(p,q) ...[is]... the real algebra of endomorphisms of a right A-
linear space of the form A^m, where A = R, C, H, 2^R or 2^H. This space is called the 
(real) spinor space or space of (real) spinors of the orthogonal space R(p,q). It is 
identifiable with a minimal left ideal of the algebra, namely the space of matrices with ever 
column except the first non-zero. However as a minimal left ideal it is non-unique. ... 

Minimal left ideals of a matrix algebra are generated by primitive idempotents. An 
idempotent of an algebra is an element y such that y^2 = y. It is primitive if it cannot be 
expressed as the sum of two idempotents, whose product is zero. The simplest example in a 
matrix algebra is the matrix consisting entirely of zeros, except for a single entry of 1 
somewhere in the main diagonal. The minimal ideal generated by such an idempotent 
then consists of matrices all of whose columns are zero except one consist of zeros. The 
easiest idempotents to construct are of the form (1/2)( 1 + x ) where x^2 = 1, but not x^2 = 
1. Then of course (1/2)( 1 - x ) is also an idempotent, so that spinor spaces constructed in 
this way come naturally in pairs. However these are not necessarily primitive. They are 
where the matix algebra consists of 2x2 matrices over R, C or H, but in the case of 4x4 
matrix algebras the primitive idempotents are products of commuting pairs of such 
idempotents. 

Though as minimal left ideals of matrix algebras any two spinor spaces are equivalent, they 
may lie differently when the Clifford algebra structure of the matrix algebra is taken into 
account ...". 

Bilge, Dereli, and Kocak, in their paper "The geometry of self-dual two-forms", J. Math. Phys. 38 (1997) 
4804-4814, say in their abstract: 

"... We show that self-dual two-forms in 2n-dimensional spaces determine a n^2 &endash; 
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n + 1 -dimensional manifold S_2n and the dimension of the maximal linear subspaces of 
S_2n is equal to 

the (Radon&endash;Hurwitz) number of linearly independent vector fields on the 
sphere S^(2n &endash; 1). 

We provide a direct proof that for n odd S_2n has only one-dimensional linear 
submanifolds. We exhibit 2^c &endash; 1-dimensional subspaces in dimensions which are 
multiples of 2^c, for c=1,2,3. In particular, we demonstrate that the seven-dimensional 
linear subspaces of S_8 also include among many other interesting classes of self-dual 
two-forms, the self-dual two-forms of Corrigan, Devchand, Fairlie, and Nuyts [Nucl. Phys. 
B 214, 452 (1983)] and a representation of Cl_7 given by octonionic multiplication. We 
discuss the relation of the linear subspaces with the representations of Clifford algebras. 
...". 

Pertti Lounesto, in his book Clifford Algebras and Spinors (Second Edition, LMS 286, Cambridge 2001) 
says at pages 226-227 and 29: 

"... Primitive idempotents and minimal left ideals 

An orthonormal basis of of R(p,q) induces a basis of Cl(p,q), called the standard basis. 
Take a non-scalar element e_T, e_T^2 = 1, from the standard basis of Cl(p,q). Set e = (1/2)( 
1 + e_T ) and f = (1/2)( 1 - e_T ), then e + f = 1 and ef = fe = 0. So Cl(p,q) decomposes into 
a sum of two left ideals 

Cl(p,q) =Cl(p,q) e + Cl(p,q) f , 

where dim Cl(p,q) e = dim Cl(p,q) f = [dim] (1/2) Cl(p,q) = 2^(n-1) [ for n = p + q ]. 
Furthermore, if { e_T_1 , e_T_2 , ... , e_T_k } is a set of non-scalar basis elements such 
that e_T_i^2 = 1 and e_T_i e_T_j = e_T_j e_T_i , then letting the signs vary 
independently in the product 

(1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) , 

one obtains 2^k idempotents which are mutually annihilating and sum up to 1. The 
Clifford algebra Cl(p,q) is thus decomposed into a direct sum of 2^k left ideals, and by 
construction, each left ideal has dimension 2^( n - k ) . In this way one obtains a minimal 
left ideal by forming a maximal product of non-annilating and commuting idempotents. 

The Radon-Hurwitz number r_i for i in Z is given by 
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i 
 0  1  2  3  4  5  6  7
 

r_i 0  1  2  2  3  3  3  3
 


and the recursion formula r_( i + 8 ) = r_ i + 4 . For the negative values of i one may 
observe that r_(-1) = -1 and r_(-i) = 1 - i + r_( i + 2 ) for i > 1 . 

Theorem. In the standard basis of Cl(p,q) there are always k = q - r_( q - p ) non-scalar 
elements e_T_i , e_T_i^2 = 1 , which commute, e_T_i e_T_j = e_T_j e_T_i , and generate 
a group of order 2^k . The product of the corresponding mutually non-annihilating 
idempotents, 

f = (1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,
 


is primitive in Cl(p,q). Thus, the left ideal S = Cl(p,q) f is minimal in Cl(p,q).
 


Example ... In the case of R(0,7) we have k = 7 - r_7 = 4. Therefore the idempotent
 


f = (1/2)( 1 + e_124 ) (1/2)( 1 + e_235 ) (1/2)( 1 + e_346 ) (1/2)( 1 + e_457 )
 

is primitive to Cl(0,7) = 2^Mat(8,R). ...
 

... If e and f are commuting idempotents of a ring R, then e f and e + f - e f are also 
 
idempotents of R. The idempotents e f and e + f - e f are a greatest lower bound and a least 
upper bound relative to the partial ordering given by 

e < f if and only if ef = fe = e 

A set of commuting idempotents induces a lattice of idempotents. ... 

... 


... The Clifford algebra ... has three involutions similar to complex conjugation in C. ... The 

grade involution is an automorphism ... while the reversion and the Clifford-conjugation 

are anti-automorphisms ...". 


Pertti Lounesto, in his book Spinor Valued Regular Functions in Hypercomplex Analysis (Report-HTKK
MAT-A154 (1979) Helsinki University of Technology) says [in the quote below I have changed his notation for 

a Clifford algebra from R_(p,q) to Cl(p,q)] at pages 40-42: 
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"... To fix a minimal left ideal V of Cl(p,q) we can choose a primitive idempotent f of 
Cl(p,q) so that V = Cl(p,q) f . By means of an orthonormal basis { e_1 , e_2 , ... , e_n } for 
[the grade-1 vector part of Cl(p,q)] Cl^1(p,q) we can construct a primitive idempotent f as 
follows: Recall that the 2^n elements 

e_A = e_a_1 e_a_2 ... e_a_k , 1 < a_1 < a_2 < ... < s_k < n 

constitute a basis for Cl(p,q). ... dim_R V = 2^X , where X = h or X = h + 1 according as p 
q = 0, 1, 2 mod 8 or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] . Select n - X elements e_A, 
e_A^2 = 1 , so they are pairwise commuting and generate a group of order 2^( n - X ) . then 
the idempotent ... 

f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) ) 

is primitive ... To prove this note that the dimension of (1/2)( 1 + e_A ) Cl(p,q) is ( 2^n ) / 2 
and so the dimension of Cl(p,q) f is ( 2^n ) / ( 2^( n - X) ) = 2^X . Hence, if there exists 
such an idempotent f , then f is primitive. To porove that such an idempotent f exists in 
every Clifford algebra Cl(p,q) we may first check the lower dimensional cases and then 
proceed by making use of the isomorphism Cl(p,q) x Cl(0,8) = Cl(p, q + 8) and the fact that 
Cl(0,8) has a primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J ) 

with four factors [and where J = 12345678 ] ... 

The division ring F = f Cl(p,q) f = { PSI in V | PSI f = f PSI } is isomorphic to R, C, or H 
according as p - q = 0, 1, 2, mod 8, p - q = 3 mod 4, or p - q = 4, 5, 6 mod 8. The map ... 

V x F -> V , ( PSI, /\ ) -> PSI /\ 

defines a right F-linear structure on V. Provided with this right F-linear structure the 
minimal left ideal V of Cl(p,q) will be called the pinor module. Similarly, beginning with a 
minimal left ideal of the even subalgebra Cl(p,q)^(0) we obtain the spinor module. ... 

... take a left ideal W = V or W = V + V' , where V' = { PSI' | PSI in V } , according as 
Cl(p,q) is simple or a direct sum of two simple ideals (1/2) ( 1 +/- e_J ) Cl(p,q) . Take an 
idempotent e = f or e = f + f' , respectively. 

The ring E = e Cl(p,q) e = { PSI in W | PSI e = e PSI } is E = F or E = F + F', according as 
Cl(p,q) is simple or a direct sum of two simple ideals (1/2) ( 1 +/- e_J ) Cl(p,q) . The ring E 
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is isomorphic to R, C, H, 2^H, or 2^R . The map ...
 


W x E -> W , ( PSI, /\ ) -> PSI /\
 


defines a right E-linear structure on W. Provided with this right E-linear structure the left 
 
ideal W of Cl(p,q) will be called the binor module.
 

Let B be either of the anti-involutions B+ or B- of Cl(p,q) . The real linear spaces
 

P+ = { PSI in V | B(PSI) = +PSI } 

P- = { PSI in V | B(PSI) = -PSI } 

have dimensions 0, 1, 2, or 3 and 

P = P+ + P- = { PSI in V | B(PSI) in V } 

has dimension 0, 1, 2, 3, or 4 no matter how large is the dimension of V. To prove this we 
may use the facts that Cl(p,q) x Cl(0,8) = Cl( p, q + 8 ) and for Cl(0,8) the real dimension 
of P = P+ is 1. The real linear space B = { PSI in W | B(PSI) in W } has dimension 1, 2, 4, 
or 8. ...". 

To paraphrase Pertti Lounesto: 

In the case of Cl(0,8) we have k = 8 - r_8 = 8 - 4 = 4. Therefore Cl(0,8) has a primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) 

By letting the signs vary independently in the product we get a set of 2^4 = 16 idempotents. 

Consider the graded structure of the 256 elements of Cl(0,8) = Cl(1,7). In the image below, there are: 

● 1 + 1 = 2 red scalar and its dual; 
● 8 + 8 = 16 green vectors and their duals; 
● 28 + 28 = 56 blue bivectors and their duals; 
● 56+56 = 112 gold trivectors and their duals; and 
● 35 + 35 = 70 white middle-grade 4-vectors, the set of which is self-dual. 
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The 1 + 7 + 7 + 1 = 16 diagonal elements (marked in yellow - 2 scalars and 14 4-vectors) correspond to 
the 16 terms in the primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J ) 
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Note that the 16 terms in the primitive idempotent correspond to 16 of Wolfram's 256 Cellular 
Automata: 

● + e_12345678 

● + e_6728 + e_3468 + e_4578 to 

● + e_2358 + e_1248 + e_5618 + e_7138 

● + 1 to 

● - e_5712 - e_1345 - e_6123 

● - e_4671 - e_7234 - e_2456 - e_3567 

Note the Cl(0,8) = Cl(1,7) triality correspondences among: 

● the 8 +half-spinors 

● the 8 -half-spinors 
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● the 8 vectors 

With respect to Cellular Automata: 

Michael Gibbs has been working on using Cellular Automata as neural network nodes, and Robert de 
Marrais has written a Box-Kites III paper (at math/0403113), leading me to think of some questions: 

●	 Could 16x16 structures such as switching yards of Box-Kites III have structures corresponding to 
the graded structure o the Clifford algebra Cl(8) that is the 16x16 real matrix algebra? 

●	 Since the vectors of the Cl(8) Clifford algebra are 8-dimensional and correspond to the octonions, 
if you take the correspondences between the 256 Wolfram CA and the Cl(8) basis elements 
described here, there is a correspondence: 

CA Rule No. Octonion Basis Element

 1 1

 2 i

 4 j


 16 	 k

 8 E


 32 I

 64 J


 128 	 K
 


●	 Could such a correspondence be used to construct such things as "Box-Kites" whose vertices 
might be regared, not just as octonions etc, but also as Cellular Automata? 

●	 Could Box-Kite type structures give useful computational structures if the vertices were 
considered as CA and the edge-flow-orinetations were considered as information flow in a 
computing system? 

●	 If such a computing system can be set up for 2^n-ionic structures for large n, then, since for 16
ions and larger you have interesting zero-divisor "sleeper-cell" substructures, could they be useful 
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with respect to computational systems, perhaps doing things like forming loops that might let the 
computational system to "adjust itself" and/or "teach itself"? 

Robert de Marrais commented on some of those questions, saying in part: 

"... I'm finding two directions to go with box-kites next, and yes, cellular automata clearly 
are part of it. I did a poster session at Wolfram's [ 2004 NKS ] conference, had a long talk 
with him and another fellow, one Rodrigo Obando ... My poster session is currently being 
written up for incorporation in the conference proceedings, after which it goes out to 
arXiv.org -- and will have (or so I hope!) some nifty graphics for higher-dimensional cases. 
... But now to the two directions, which relate to your suggestions: 

(1) Boolean monotone and antitone function-pairings can be used, per Rodrigo Obando, to 
generate exactly all and only the complex cellular automata for a given n and r . . . and, 
given that for n=4 that means Dedekind's number of 168 mono- and iso- tone functions 
each, connections to box-kites immediately suggest themselves ... He tells me his work is 
leading him not merely to isolate and catalog the "complex" CA's for high n and r, but that 
he's finding -- when he generalizes to the n => infinity situation, that he gets violations of 
the continuum hypothesis ... 

(2): spin networks. The key revelation (which I telescoped on the last couple pages of "Box 
Kites III") concerns what I call the "trip-sync property." As it turns out, this is incredibly 
easy to prove, for all box-kites in all dimensions. ... what is truly interesting is this: zero-
divisor systems are, ironically, PRESERVERS of associative order! Specifically, each of 
the four "sails" on a box-kite can be represented (on an isomorphic box-kite diagram, in 
fact!) as a system of four interconnected Quaternion copies: write each vertex as a pairing 
of one uppercase and one lowercase letter (with the 'generator' of the given 2^n-ions being 
the divider of the two: e.g., with the Sedenions, g = the index-8 imaginary, and the pure 
Sedenions of index > 8 are "uppercase," with the Octonions thereby being written with 
"lowercase" letters). Using the standard notation in my "strut tables," the "triple-zigzag 
sail" has vertices (A + a), (B + b), (C + c). Since it's a triple zigzag, this means all the edge-
signs are negative: hence, if one takes the diagonal "/" in the (A, a) plane, it will zero-
divide the diagonal slanting like "\" in either the (B, b) or (C, c) planes. Now consider that 
there are 4 associative triplets here: (a, b, c); (a, B, C); (A, b, C); and, (A, B, c). Now, allow 
for "slippage" of the following sort: orbitings among (a, b, c) can be imagined to "slip" into 
one of the other 3 by keeping one of the lowercases unchanged, but allowing the other two 
to form "resonances" with the generator (the XOR of two uppercase is, of course, a 
lowercase). The trip-sync property says this: IF the "sail" is the triple zigzag, all such 
slippage can occur without any "flips" in orientation; however, IF the "sail" is one of the 
other three "trefoil" sails, then ONLY slippage with the lowercase being one of the triple 
zigzag's trio will preserve orientation. Importantly, this gives a way to envision 
"observable" and "unobservable" in a quantum mechanical manner: orientation 
REVERSAL will be observable, and the isomorphism of quaternion algebra to SU2 gives 
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you (recall my graphics toward the end of the first Box-Kite paper vis a vis Catastrophe 
Theory?) two orthogonal circles whose centers are the "units" of two lines of diagonal 
idempotents (which, like the diagonals in the boxkite vertex-planes, are ALSO zero-
dividers -- but only with each other!!). That is, the 4 axes in the SU2 representation are 
reals, the usual imaginaries, Pauli spin-matrix "mirror numbers" which square to +1, and a 
"commutative i" which commutes between these latter two. (This is both Cl(2) in Clifford 
algebra lingo, and Muses' simplest epsilon-number space.) But then, the centers of the two 
orthogonal circles are just the projection operators -- 1/2(1 +/- m), m the Pauli "mirror axis" 
unit. As systems of box-kites get very entangled in higher dimensions (in 32-D, you have 
systems of 7 of them forming what I call Pleiades, with some fascinating synergetic 
properties), spin-foams with self-organizing potential suggest themselves . . . 

Now, (1) and (2) are BOTH related to my ultimate objective, which is not physics per se, 
but rather Levi-Strauss's canonical law of myths, and the creation of an infinite-
dimensional "collage space" that can accommodate his systems of mythopoetic sign-
shunting in a manner roughly reminiscent of Fourier series' infinite-dimensional backdrop 
for generalized harmonics. So that means I'll be busy with my hobbyhorse at least through 
"Box-Kites VI"! 

The key notion here is that each sail can be seen as an ensemble of 5 Quaternion copies 
(the 4 associative triplets each are completed by the real unit, and the "sterile" zero-divisor
free triplet of generator, strut constant, and their XOR makes 5). Viewing things in closest-
packing-pattern style, we have 5 interacting "unit quaternion" algebras -- with the 
interactions entailing (1, u), where 'u' is the shared non-real unit. Interestingly, this gives a 
nice way to think about the Tibetan Book of the Dead's "58 angry demons and 42 happy 
Buddhas," 100 in all = 5 * 16 + 2*10 = 100 distinct units in the interlinked 5-fold "unit 
quaternion" ensemble. So one first sees the "42 Assessors," then zooms in one one of the 7 
isomorphic box-kites (which, as with all isomorphies, can be seen as identical at some 
higher level); then, one zooms in further on the "second box-kite" which has its struts 
defined by upper vs. lower case letters, and the triple zigzag analog being the "all 
lowercase" sail. ... I've also just purchased a domain name -- "TheoryOfZero.com" -- where 
I'll start building a site as soon as time permits. ... All these threads are getting ever more 
entangled and intriguing, aren't they? ...". 

Tony Smith's Home Page 

...... 
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Tony Smith's Home Page 

Clifford Tensor Product Universe 

●	 Ulam Spiral 
●	 Moore and Hilbert Curves 
●	 Gray Codes 
●	 von Neumann algebras 

The beginning of our physical universe may be described by a D4-D5-E6-E7-E8 VoDou Physics model 
generalization ( related to loopoids ) of the von Neumann hyperfinite II1 Clifford tensor product 

... x Cl x Cl x Cl x Cl x Cl x Cl x Cl x ... 

where Cl = Mat2(C) to a similar structure with Cl = Mat16(R). 

●	 Begin by considering the Clifford tensor product as a linear chain of Cl's. 
●	 Consider each Cl in the linear chain as a node in a linear pregeometry. 
●	 Let the linear pregeometry, like a long line of yarn, "fold" or "weave" it into a higher-dimensional 

"array" or "tapestry" of Cl's. 
●	 Prior to the folding/weaving, each Cl node in the linear pregeometry would have 2 nearest 

neighbors in the chain 

... Cl--Cl--Cl--Cl--Cl--Cl--Cl ... 

that corresponds to the 1-dim lattice of Natural Numbers. 

●	 After the folding/weaving, each Cl pregeometry node in the tapestry could have more nearest 
neighbors. For an oversimpified visualization, consider each Cl pregeometry node as having 4 
"arms" or "hooks" corresponding to { -x, +x, -t, +t } (i.e., this oversimplification is sort of like Cl(2,R) for 

which the 4 arms/hooks of each Cl would correspond to + and - in the Cl(2,R) 2-dimensional vector space), so, 
for the purpose of this visualization, denote each Cl pregeometry node by the 4-armed symbol + 
to get the linear chain 

... +--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+-- ...


which might be folded/woven roughly as follows: 
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... +--+--+--+--+--+--+--+--+

 |

 +--+--+--+--+--+--+--+--+--+-- ...


... +--+--+--+--+--+--+--+--+--+

 |


... +--+--+--+--+--+--+--+--+ +

 | |

 +--+


 +--+--+--+

 | |

 + +--+ +

 |  |  |  |

 + + +--+

 | |

 + +--+--+--+--+--+--+--+--+--+--+-- ...

 |

 +--+--+--+--+--+--+--+--+--+--+--+-- ...


●	 After formation of natural nearest-neighbor-connections among the folded/woven pregeometry 
nodes, then you might get: 

... +--+--+--+--+--+--+--+--+

 |

 +--+--+--+--+--+--+--+--+--+-- ...


... +--+--+--+--+--+--+--+--+--+

 |  |  |  |  |  |  |  |  |  |


... +--+--+--+--+--+--+--+--+--+

 | |

 +--+


+--+--+--+ 
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 |  |  |  |

 +--+--+--+

 |  |  |  |

 +--+--+--+

 |  |  |  |

 +--+--+--+--+--+--+--+--+--+--+--+-- ...

 |  |  |  |  |  |  |  |  |  |  |  |

 +--+--+--+--+--+--+--+--+--+--+--+-- ...


If you continue that pattern of folding/weaving indefinitely in a natural way, you might end up 
with a 2-dim square lattice that could be taken to be an Ising model, or, equivalently, a Feynman 
checkerboard for the 2-dim Dirac equation. (That equivalence has been shown by Hal Gersch (Int. 
J. Theor. Phys. 20 (1981) 491).) 

Note that in the case of the example show above where each vertex neighborhood + looks in the continuum limit like a 
unit disk of the complex plane, all the vertex neighborhoods are the same, and the total 2-dim lattice space looks in the 
continuum limit like a big complex plane with its unique differential structure, 

while in the case of each vertex neighborhood + looking like an E8 lattice (in the continuum limit like the 8-dimensional 
vector space of the Cl(8,R) = Mat16(R)) there can be 7 different kinds of vertex neighborhoods, corresponding to the 7 
different E8 latttices. Further, if in the continuum limit the boundary of each vertex neighborhood looks like a 7-sphere S7, 
then, since each S7 can have 28 different differential structures, the total 8-dim space can have a very complicated 
structure, whether viewed as a lattice (with varying types of E8 neighborhoods) or in the continuum limit (as a manifold 
with complicated Riemannian structure). 

It is interesting that the 2-dimensional weave structure looks a lot like a Ulam spiral. 

According to an Abarim web page: 

"... Stanislaw Ulam was attending some boring meeting, and to divert himself somewhat he 
began to scribble on a piece of paper. ... He put down the number 1 as the bright shining 
center of a universe of numbers that Big Banged outwardly in a spiral: 

Much to his amazement the prime numbers appeared to gravitate towards diagonal lines 
emanating from the central 1. ... Most of them sat on or in the vicinity of a diagonal, but 
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some obviously didn't. ...". 

According to a Prime Number Spiral web page: 

"... Consider a rectangular grid. We start with the central point and arrange the positive 
integers in a spiral fashion (anticlockwise) as at right. The prime numbers are then marked 
... There is a tendency for the prime numbers to form diagonal lines. This can be seen more 
clearly in the image below, 

which shows a window onto a square array of 640 x 640 numbers, with the primes marked 
by white pixels. ...". 

According to a M. Watkins web page: 

"... There is currently no explanation for the distinct diagonal lines which appear when the 
primes are marked out along a particular 'square spiral' path. ...". 

Physically, if the 2-dim weave corresponds to 2-dim spacetime, the diagonal lines would correspond to 
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light-cone correlations of points of spacetime. 

In dimensions greater than 2, the weaving should produce something like a Moore space-filling 
curve. Acccording to a web page of V. B. Balayoghan: 

"... The Hilbert and Moore curves use square cells -- the level n curve has 4^n cells (and 
hence 4^n - 1 lines). The Moore curve has the same recursive structure as the Hilbert 
curve, but ends one cell away from where it started. The Hilbert curve starts and ends at 
opposite ends of a side of the unit square. ...". 

According to a web page by William Gilbert: 

"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The first three 
iterates of this curve are shown. 
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In constructing one iterate from the previous one, note that the direction of the curve 
determines the orientation of the smaller cubes inside the larger one. 

The initial stage of this three dimensional curve can be considered as coming from the 3
bit reflected Gray code which traverses the 3-digit binary strings in such a way that each 
string differs from its predecessor in a single position by the addition or subtraction of 1. 
The kth iterate could be considered a a generalized Gray code on the Cartesian product set 
{0,1,2,...,2^k-1}^3. 

The n-bit reflected binary Gray code will describe a path on the edges of an n-dimensional 
cube that can be used as the initial stage of a Hilbert curve that will fill an n-dimensional 
cube. ...". 

According to Numerical Recipes in C, by Press, Teukolsky, Vettering, and Flannery (2nd ed, Cambridge 
1992): 

"... A Gray code is a function G(i) of the integers i, that for each integer N > 0 is one-to
one for 0 < i < 2^N -1, and that has the following remarkable property: The binary 
representation of G(i)and G(i+1) differ in exactly one bit. an example of a Gray code ... is 
the sequence ...[ 

0000 ( 0=0000), 0001 ( 1=0001), 0011 ( 2=0010), 0010 ( 3=0011),


0110 ( 4=0100), 0111 ( 5=0101), 0101 ( 6=0110), 0100 ( 7=0111),


1100 ( 8=1000), 1101 ( 9=1001), 1111 (10=1010), 1110 (11=1011),


1010 (12=1100), 1011 (13=1101), 1001 (14=1110), 1000 (15=1111) 
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]... for i = 0, ... 15. The algorithm for generating this code is simply to form ... XOR of i 
with 1/2 (integer part). ... G(i) and G(1+1) differ in the bit position of the rightmosst zero 
bit of i ... Gray codes can be useful when you need to do some task that depends 
intimatelyu on the bits of i, looping over many values of i. Then, if there are economies in 
repeating the task for values differing only by one bit, it makes sense to do things in Gray 
code order rather than consecutive order. ...". 

According to some MathWorld web pages: 

"... The binary reflected Gray code is closely related to the solutions of the towers of Hanoi 
and baguenaudier, as well as to Hamiltonian circuits of hypercube graphs ...[ A 
Hamiltonian Circuit is]... A graph cycle (i.e., closed loop) through a graph that visits each 
node exactly once ... The number of Hamiltonian circuits on an n-hypercube is 2, 8, 96, 
43008, ...". 

If you look at a 2-dimensional slice of the n-dimensional Moore curve including the time axis and one 
spatial axis, you see something like a Ulam Spiral and also like a 2-dimensional Feynman checkerboard. 

The Ising model ( shown by Hal Gersch (Int. J. Theor. Phys. 20 (1981) 491) to be equivalent to a Feynman 

checkerboard for the 2-dim Dirac equation ) is related to von Neumann algebras: 

●	 Adrian Ocneanu, in his article Quantized Groups, String Algebras and Galois Theory for Algebras, at pages 119
172 in Operator Algebras and Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki 
(Cambridge 1988), said: 

❍	 "... We introduce a Galois type invariant for the position of s subalgebra inside an algebra, called a 
paragroup, which has a group-like structure. Paragroups are the natural quantization of (finite) groups. ... 
harmonic analysis for the paragroup corresponding to the group Z2 is done in the Ising model ...". 

D. B. Abraham, in his article Some Recent Results for the Planar Ising Model, at pages 1-22 in Operator Algebras 
and Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), said: 

❍	 "... The planar Ising model has become one of the most important statistical mechanical systems for the 
study of phase transitions and critical phenomena. ...It is ... the purpose of this article ... to discuss two ... 
mathematical aspects ... The first ... is the Yang-Baxter system of equations for the planar Ising model in 
zero field with transfer in the (1,1) direction. This work shows that the Clifford-algebraic structure of the 
exact solution is a natural consequence of the star-triangle equations. The second item is a Fredholm 
system which turns out to be of crucial importance in unerstanding surface and interface problems, as well 
as the pair correlation function. ...". 

● There are many possible different ways of folding/weaving, and they might be related to each 
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other in ways that can be described mathematically by braids. As to braids: 

Vaughan F. R. Jones, in his review of the book Quantum symmetries on operator algebras, by D. Evans and Y. 
Kawahigashi, Oxford Univ. Press, New York, 1998, Bull. (N.S.) Am. Math. Soc., Volume 38, Number 3, Pages 
369-377, said: 

❍	 "... The "algebraic quantum field theory" of Haag, Kastler and others ... is an attempt to approach quantum 
field theory by seeing what constraints are imposed on the underlying operator algebras by general 
physical principles such as relativistic invariance and positivity of the energy. A von Neumann algebra of 
"localised observables" is postulated for each bounded region of space-time. Causality implies that these 
von Neumann algebras commute with each other if no physical signal can travel between the regions in 
which they are localised. The algebras act simultaneously on some Hilbert space which carries a unitary 
representation of the Poincare (=Lorentz plus 4-d translations) group. The amount of structure that can be 
deduced from this data is quite remarkable. ... Just as remarkably, more than one type II1 factor (up to 
isomorphism) was constructed ... and ... uncountably many were shown to exist and the classification of 
factors is not at all straightforward. That is the bad news. 

Now the good news. A von Neumannn algebra is called hyperfinite if it contains an increasing dense 
sequence of finite dimensional *-subalgebras ... it was shown that there is a unique hyperfinite II1 
factor. (It can be realised as U(G) where G is the group of all finite permutations of [the natural 
numbers] N .) ... 

...The ideal result would be that to each standard invariant there is a unique subfactor of the hyperfinite II1 
factor. This is partly true. There is an amenability condition for a subfactor defined in terms of the random 
walk on the principal graph. For amenable subfactors (in particular finite depth ones) and standard 
invariants Popa has shown that the ideal result holds true. This is a deep theorem and implies among other 
things the Connes-Ocneanu classification of actions of discrete amenable groups on the hyperfinite II1 
factor ... Outside the amenable world things go wrong in both directions. Using actions of free groups it is 
easy to construct families of subfactors with the same standard invariant, and an unpublished result of 
Popa implies that even the simplest case (the "Temperley-Lieb" algebra in planar algebra terminology) is 
not always obtainable from a hyperfinite subfactor. ... 

... Ocneanu has shown that subfactors (of finite index and depth) are equivalent to Topological 
Quantum Field Theories and so give a wealth of unitary representations of mapping class groups 
and braid groups. ...". 

The group G of all finite permutations of the natural numbers N can interchange any pregeometry 
node Cl = Mat16(R) = Cl(8,R) Clifford algebra with any other node on the pregeometry line 
parameterized by the natural numbers. 

Frank Wilczek, in his paper Projective Statistics and Spinors in Hilbert Space, hep-th/9806228, said: 

❍	 "... In quantum mechanics, symmetry groups can be realized by projective, as well as by ordinary unitary, 
representations. For the permutation symmetry relevant to quantum statistics of N indistinguishable 
particles, the simplest properly projective representation is highly non-trivial, of dimension 2^{(N
1)/2)$, and is most easily realized starting with spinor geometry. Quasiparticles in the Pfaffian 
quantum Hall state realize this representation. Projective statistics is a consistent theoretical possibility in 
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any dimension. ...[A]... very basic quantum mechanical symmetry concerns the interchange, or 
permutation, of indistinguishable particles. It is natural to ask whether the permutation symmetry is 
realized projectively in Nature. The mathematical theory of projective representations of the group SN of 
permutations of N elementary particles was developed in classic papers by I. Schur ...[ in 1907 and 
1911]... , prior to the discovery of either modern quantum mechanics or spinors. The simplest 
(irreducible) non-trivial projective representations of SN are already surprisingly intricate and 
have dimensions which grow exponentially with N. They are intimately related to spinor 
representations of SO(N) ... For even N = 2p one can construct an irreducible representation of the G 
[my substitution for capital gamma] matrices of dimension 2^p iteratively ... This is not irreducible for 
SO(2p) ... By projecting onto the eigenvalues of k = G1 G2 ... G2p we get irreducible spinor 
representations. k, of course, does not commute with the representatives of the permutation group. But k' 
= k( G1 - G2 + G3 - G4 ... ) does. By projecting onto its eigenvalues, we obtain irreducible (projective) 
representations of S2p. ... Schur demonstrated that all the non-trivial, irreducible projective 
representations of SN realize the modified algebra ...[and]... may be classified using Young diagrams, but 
with the additional restriction that row lengths must be strictly decreasing. In this construction, the 
spinorial representation constructed above corresponds to a single row, analogous to bosons. ... In recent 
work on the Pfaffian nu = 1/2 quantum Hall state, it was shown that 2n quasiparticles at fixed positions 
span a 2^(n-1) dimensional Hilbert space, and that braiding such quasiparticles around one another 
generated operations closely analogous to spinor representations ... (In addition, there are exp( 2 pi i / 8 ) 
"anyonic" phase factors.) The concepts explained above allow one to formulate the results in a different 
way: the exchange of these quasiparticles realizes the simplest projective representation of the symmetric 
group. 

Another perspective on the projective statistics arises from realizing the Clifford algebra in terms of 
fermion creation and annihilation operators ... we find for the interchange of an odd [2j-1] index particle 
with the following even [2j] index particle ... is ... simply the operation of changing the occupation of the j 
th mode. This makes contact with an alternative description of the nu = 1/2 quasiparticles using 
antisymmetric polynomial wave-functions, which can be considered to label occupation numbers of 
fermionic states ... Thus projecting to eigenvalues of k amounts to restricting attention to either even or 
odd mode occupations. This is adequate to get irreducible representations of the rotation group or of the 
even permutations. If we want to get an irreducible representation of all permutations we must allow both 
even and odd occupations, with a peculiar global relation between them. Since the definition of 
projective statistics refers to interchanges of particles, as opposed to braiding, this concept is not in 
principle tied to 2+1 dimensional theories. Also, no violation of the discrete symmetries P, T is implied. 
...". 

By taking the limit as n goes to infinity of the real-Clifford-periodicity tensor factorization of 
order 8 

Cl(8n,R) = Cl(8,R) x ...(n times tensor)... x Cl(8,R) 

the full hyperfinite II1 von Neumann algebra R can be denoted as the real Clifford algebra 
Cl(infinity,R) whose half-spinors are sqrt(2^(infinity))-dimensional. In other words, since the 
halfspinors of Cl(2n,R) are 2^(n-1)-dimensional, the dimension of the full spinors grows 
exponentially with the dimension of the vector space of the Clifford algebra. 

Note that, unlike vectors of a Clifford algebra (which define a vector space on which actions take 
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place) and bivectors of a Clifford algebra (which define a Lie algebra of rotations on that vector 
space), 

spinors of a Clifford algebra encode information from all parts of the Clifford algebra (such as the 
orientation/entanglement relations of spin 1/2 fermions with respect to physical vector spacetime), 
so that Projective Permutation symmetry of the entire Clifford algebra Cl(infinity,R) of 
pregeometry nodes Cl(8,R) can be represented by the half-spinors of Cl(infinity, R) which in turn 
can be represented by the infinite tensor product of 8-dimensional half-spinors of Cl(8,R) = 
Mat16(R). 

●	 The special dimensions 1,2,4,8 in which there exist real division algebras may contain special 
folding/weaving configurations that are likely to emerge from pregeometry to physical spacetime 
geometry, perhaps based on lattices such as: 

❍	 1-dim linear lattice of Natural Numbers; 
❍	 2-dim complex Gaussian integer square lattice and/or Eisenstein triangular lattice; 
❍	 4-dim quaternion "integral" lattice with each vertex having 24 nearest neighbors, 

combining the symmetries of square and triangular; and 
❍	 8-dim octonion "integral" E8 lattice, with 7 slightly different versions. Since this is the 

highest dimension in which a real division algebra lattice can occur, and since its 
dimensionality coincides with the dimensionality of the vector space of the Mat16(R) = 
Cl(8,R) Clifford algebra that describes each node in the pregeometry, it is my opinion that 
8-dim octonion "integral" E8 lattice is the most likely beginning of our physical universe 
and that it is described by the D4-D5-E6-E7-E8 VoDou Physics model. 

Tony Smith's Home Page 

...... 
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T-Quark Mass and 


Hyperfinite II1 von Neumann factor 


Frank D. (Tony) Smith, Jr., Cartersville - July-August 2002, August-October 2003 

Abstract: 

My theoretical model ( which I call the D4-D5-E6-E7-E8 VoDou Physics Model , because it is based on the Lie 

algebras D4,D5,E6,E7,E8 and on Clifford algebra periodicity related to IFA =VoDou ) meets Einstein's Criterion: 

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e., 
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is 

possible logically to lay down such strongly determined laws that within these laws only rationally 
completely determined constants occur (not constants, therefore, whose numerical value could be 

changed without destroying the theory). ...". 

According to the model, geometry of the Hermitian Symmetric Spaces D5 / D4xU(1) and E6 / D5xU(1) 
and related Shilov Boundaries, along with combinatorial relations, allows the calculation of ratios of 
particle masses: 

● Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level) 
● Me = 0.5110 MeV 
● Md = Mu = 312.8 MeV (constituent quark mass) 
● Mmu = 104.8 MeV 
● Ms = 625 MeV (constituent quark mass) 
● Mc = 2.09 GeV (constituent quark mass) 
● Mtau = 1.88 GeV 
● Mb = 5.63 GeV (constituent quark mass) 
● Mt = 130 GeV (constituent Truth Quark mass) 

and 

● W+ mass = W- mass = 80.326 GeV 
● Z0 mass = 91.862 GeV 
● Higgs mass = 145.8 GeV 
● weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated) 

as well as ratios of force strength constants: 
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●	 Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated) 
●	 electromagnetic fine structure constant = 1/137.03608 
●	 Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5) 
●	 color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives 

❍	 color force strength = 0.167 (at 5.3 GeV) 
❍	 color force strength = 0.121 (at 34 GeV) 
❍	 color force strength = 0.106 (at 91 GeV) 
 

●	
 If Nonperturbative QCD and other things are taken into account, then the color force strength = 
0.123 (at 91 GeV) 

The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves Feynman's 
mystery (QED, Princeton 1985, 1988, at page 129): "... the inverse of ... about 137.03597 ... [the] square 
[of] ... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it 
was discovered more than fifty years ago, and all good theoretical physicists put this number up on 
their wall and worry about it. ...". 

The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by 
February 1984. 

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark. 

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV. 

My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV, 
consistent with the theoretical tree-level calculation. 

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra 
which, through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann 
Algebra factor. 

Table of Contents: 

●	 Truth Quark Experimental Results. 
❍	 Truth Quark - Higgs - Vacua Excited States 
 

● 
 Cl(1,7) Clifford Algebra, 8-Periodicity, and Hyperfinite von Neumann Algebra factor. 
● D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations. 

❍	 Higgs Mass and Vacuum Expectation Value. 
❍	 Force Strengths. 
❍	 Weak Bosons and Weinberg Angle. 
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❍ Fermions. 
❍ Kobayashi-Maskawa Parameters. 
❍ Proton-Neutron Mass Difference. 
❍ UCC - DCC Baryon Mass Difference. 

● Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8. 

Truth Quark Experimental Results. 
 

In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/
10)(+13/-12) GeV. The data analyzed by CDF included a 26-event histogram for Semileptonic events with 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (3 of 65) [3/10/2003 12:48:32 AM] 



Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor 

W + (3 or more) jets, without b-tags, which is Figure 65 of the report. In the histogram, the green bars are 
in the 140-150 GeV bin, close to the 130 GeV range that is deemed insignificant by Fermilab's analysts, but 
considered by me to represent the Truth quark; the cyan-blue bars represent bins in the 173 GeV range 
containing Semileptonic events interpreted by Fermilab as Truth Quarks; and the magenta bars represent 
bins in the 225 GeV range containing Semileptonic events not considered by Fermilab's analysts or by me 
as corresponding to either 130 GeV or 173 GeV Truth Quarks. 

The peak of 8 events in the 140-150 GeV bin, shown in green, were excluded from the analysis by CDF on 
the grounds that (see page 140 of the report) "... the bin with masses between 140 and 150 GeV/c^2 has 
eight events. 

We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since 
their width is narrower than expected for a top signal. ...". 

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not expect 
to find such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March 1997, D0 
(in hep-ex/9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on data 
including a histogram similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0 report, 
to which I have added colors as described above: 
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Some of the D0 histogram events, shown in cyan-blue, are are in the 150-190 GeV range and do support 
the CDF analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF, there is a 
peak of 5 events in the 130-140 GeV bin, shown in green, that were excluded from the analysis by D0. I did 
not see in the D0 report an explicit discussion of the 5-event peak in the 130-140 GeV bin. 

Those 130-150 GeV peaks are from untagged semileptonic events. 

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of 
them, so that statistics are not as good. 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/
4.9(syst.) GeV based on events that were either SVX tagged, SVX double tagged, or untagged. However, 
CDF analysis of tagged semileptonic events (14 of them) gave a T-quark Mass of 142 GeV (+33, -14), as 
shown in their Figure 2, which is a plot of events/10 GeV bin vs. Reconstructed Mass in GeV: 

D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure 25: 
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The figure shows 3 events in the 130-150 GeV range, one event in the 170-180 GeV bin, and one event in 
the 200-210 GeV bin. According to footnote 10 of hep-ex/9801025, 

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its 
analysis because it was selected by the dilepton mass analysis. If this event is treated as a l + jets candidate, 

it has a fit Chi-squared of 0.92 and fitted Truth Quark mass of 138.7 GeV. 

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous 
type of event, so that statistics are not so good. 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of 
167.4 +/- 10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events: 
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I have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark 
mass greater than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously 
reported result in the dilepton channel ...". 

The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11 
events, which 11 events are shown on the following histogram: 
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I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark 
mass greater than 150 GeV. 

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4 
events are shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as 
greater than 160 GeV. This indicates to me that some changes in the analysis have shifted the event mass 
assignments upward by about 10 GeV. 

Note second, that the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted from 
the 8-event revised histogram. 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of 
about 168.4 GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the web 
at http://wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the D0 
analyses. Each of the 6 events has its own characteristics. In this letter I will only discuss one of them, Run 
84676 Event 12814, an electron-muon dilepton event. This figure 
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from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino 
weighting algorithm. 

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event. 

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are 
included by excluding the third (lowest transverse energy) jet. 

The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while 

the 2-jet interpretation supports a 130-140 GeV mass analysis that favors my calculated mass of 
about 130 Gev. 

If the ground state of the Truth Quark is at 130 GeV, then what might the peaks at 173 GeV and 225 
GeV represent? Could they be 

Excited States from interactions among Truth Quark - Higgs - Vacua ?

 Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138: 
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The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < 
phi_vac1 > = 252 GeV ) ground state that is well within the Stability Region below the Triviality Bound 
and above the Vacuum Stability bound for a Standard Model with a high-energy cut-off that goes all the 
way to the Planck energy 10^19 GeV. 

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped 
up along the red curve within the Stability Region until it hits the Standard Model Critical Point at the 
magenta dot, where it will be a Standard Model Truth Quark excited state with mass-energy 225 GeV. 

Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by 
definition on the Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 
252 GeV ) is no longer stable, and a new vacuum phi_vac2 forms. 

In the theoretical model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy 
Standard Model, Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more 
unified structure with a Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford algebra, 
an 8-dimensional Spacetime, and a corresponding high-energy vacuum with < phi_vac2 > = 10^19 GeV = 
Planck energy. 
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When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained by 
Froggatt ) so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 GeV 
excited Truth Quark state decays, moving along the blue curve along the Vacuum Stability bound to an 
intermediate excited state at the cyan dot at a Truth Quark mass of 173 GeV. 

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck 
energy phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) 
then the cyan dot 173 GeV intermediate excited Truth Quark state decays along the green curve to the more 
stable Truth Quark low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV, 
the green dot. 

As a result: 

The Truth Quark may provide a Window on the 8th Dimension. 

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton 
events, for which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 6 
D0 dilepton events described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep
ex/9808029 have 3 jets, and I will here discuss the kinematics of two of those events to illustrate the above-
described Truth Quark - Higgs - Vacua process. The kinematics of those two events are given in Appendix 
B.2 of the 1997 UC Berkeley PhD thesis of Erich Ward Varnes. (Similar kinematic data are presented in 
D0 August 1998, hep-ex/9808029.) In the Varnes Kinematics tables, there are two numbers for each jet: 
one is energy after CAFIX corrections; and the second (in parentheses) is energy after post-CAFIX 
corrections. 

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting 
algorithm, 
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has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the 
Standard Model Critical Point Truth Quark excited state at the magenta dot. If only the 2 highest energy 
jets are included ( the dashed line in the graph ), it has energy around 170 GeV, corresponding to the 2
vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet would 
correspond to the decay down the blue curve along the Vacuum Stability bound. This same event, if 
analyzed usingthe matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an 
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...", 

indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state at 
constituent mass of 130 GeV at the green dot. 

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the 
neutrino weighting algorithm: 
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It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to the 
2-vacuum intermediate excited Truth Quark state at the cyan dot. If only the 2 highest energy jets are 
included ( the dashed line in the graph ), it has energy around 130 GeV, corresponding to the Truth Quark 
low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV at the green dot, and 
the energy of the third jet would correspond to the decay down the green curve. 

Cl(1,7) Clifford Algebra, 8-Periodicity, and a Real Hyperfinite von Neumann 

Algebra factor. 


Complex Clifford Periodicity 

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C) 


Cl(2;C) = M2(C) = 2x2 complex matrices 


spinor representation = 1x2 complex column spinors 


Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all 

the tensor products 


Cl(2;C) x ...(N times tensor product)... x Cl(2;C) 
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By looking at the spinor representation, you see that "the hyperfinite II1 factor is 
the smallest von Neumann algebra containing the creation and annihilation 

operators on a fermionic Fock space of countably infinite dimension." 

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 
factor which represents Dirac's electron-positron fermionic Fock space. 

Now, generalize this to get a representation of ALL the particles and fields of 
physics. 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the 
 

completion of the union of all the tensor products
 


Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)
 


where the Real Clifford Periodicity is
 


Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)
 


The components of the Real Hyperfinite II1 factor are each
 


Cl(1,7;R)
 


[ my convention is (1,7) = (-+++++++) ]
 


Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure
 


1 8 28 56 70 56 28 8 1 
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D4-D5-E6 Lagrangian Structure. 
 


Construct the Standard Model plus Gravity Lagrangian of the theoretical model based on the 
structure of the Cl(1,7) Clifford Algebra. Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded 
structure 

1 8 28 56 70 56 28 8 1
 

What are the physical interpretations of its representations? 

There are two mirror image half-spinors, each of the form of a real (1,7) column 
vector with octonionic structure. 

The 1 represents: 

the neutrino. 

The 7 represent: 

the electron; 

the red, blue, and green up quarks; 

the red, blue, and green down quarks. 

One half-spinor represents first-geneneration fermion particles, and its mirror 
image represents first-generation fermion antiparticles. 

Second and third generation fermions come from dimensional reduction of 
spacetime, so that 

● first generation - octonions 
● second generation - pairs of octonions 
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●	 third generation - triples of octonions 

There is a (1,7)-dimensional vector representation that corresponds to an 8
dimensional high-energy spacetime with octonionic structure 

that reduces at lower energies to quaternionic structures that are 

●	 a (1,3)-dimensional physical spacetime [my convention is (1,3)=(-+++)] 

●	 a (0,4)-dimensional internal symmetry space 

There is a 28-dimensonal bivector representation that corresponds to the gauge 
symmetry Lie algebra Spin(1,7) 

that reduces at lower energies to: 

●	 a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal 
Lie algebra / Lie group structure leads to gravity by a mechanism similar to 
the MacDowell-Mansouri mechanism; 

●	 a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is 
represented on the internal symmetry space by the structure SU(3) / 
SU(2)xU(1) = CP2. 

There is a 1-dimensional scalar representation for the Higgs mechanism. 

The Cl(1,7) Clifford Algebra structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8) 
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fit together to form a Lagrangian in 8-dimensional SpaceTime that can be written, prior to dimensional 
reduction, as 


the Integral over 8-dim SpaceTime of 


dd P' /\ * dd P + F /\ *F + S' D S + GF + GG 


where d is the 8-dim covariant derivative 


P is the scalar field 


F is the Spin(8) curvature 

S' and S are half-spinor fermion spaces 

D is the 8-dim Dirac operator 


GF is the gauge-fixing term 


GG is the ghost term 


As shown in chapter 4 of Gockeler and Schucker, 

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8 
 

where Fh8 is an 8-dimensional Higgs curvature term. 
 

After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4

dim Spacetime of 
 

(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) = 
 

= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII 
 

where cross-terms are eliminated by antisymmetry 
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of the wedge /\ product 
 


and 4 denotes 4-dim SpaceTime
 


and I denotes 4-dim Internal Symmetry Space
 


The Internal Symmetry Space terms should be integrated over the 4-dimensional Internal Symmetry Space, 
to get 3 terms. 

The first term is the integral over 4-dim SpaceTime of 

Fh44 /\ *Fh44 

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the 
integral over 4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force). 

The third term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of 

FhII /\ *FhII 

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to 
the Mayer Mechanism developed by Meinhard Mayer, terms of the form 

L (PP)^2 - 2 M^2 PP 

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-
sign Lamba Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written 
above in the notation used by Kane and Barger and Phillips. Ni, and Ni, Lou, Lu, and Yang, use a different 
notation 

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2 

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of Ni, and Ni, 
Lou, Lu, and Yang, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma. 
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that 

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y]) 

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P 
and *[P,P] = [P,P], then 

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) 

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two 
components of the complex doublet scalar field, then 

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP ) 

which is the Higgs Mechanism potential term. 

In my notation (and that of Kane and Barger and Phillips), 2 M^2 is the square Mh^2 of the tree-level 
Higgs scalar particle mass. 

In my notation (and that of Kane and Barger and Phillips), P is the Higgs scalar field, and its tree-level 
vacuum expectation value is given by 

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2. 

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is set in this 
model as the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will 
be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 
MeV. 

The resulting equations, in my notation (and that of Kane and Barger and Phillips), are: 

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L 

In their notation, Ni, Lou, Lu, and Yang have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-
level value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3. 
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By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method, Ni, Lou, Lu, and Yang find that: 

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and 

the fundamental Higgs scalar field mass scale Pn of Ni, Lou, Lu, and Yang is equivalent to the vacuum 
expectation value v of the Higgs scalar field in my notation and that of Kane and Barger and Phillips, and 

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, 
but also can be interpreted as determining the invariant ratio between the mass squares of the Higgs 
mechanism fundamental mass scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and 
since Ln / 3 = Mh^2 / Pn^2 = Mh^2 / v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at 
tree-level 

Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3. 

In the theoretical model, the fundamental mass scale vacuum expectation value v of the Higgs scalar field 
is the fundamental mass parameter that is to be set to define all other masses by the mass ratio formulas of 
the model. 

v is set to be 252.514 GeV 

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level 
masses will be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and 

so that the electron mass will be 0.5110 MeV. 

Then, the tree-level mass Mh of the Higgs scalar particle is given by 

Mh = v / sqrt(3) = 145.789 GeV 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum expectation 
value v and a real Higgs field H. 

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that 
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P3 = (1/sqrt(2)) ( v + H ) 


where v is the vacuum expectation value and H is the real surviving Higgs field. 

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the 
theoretical model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV. 

Now, to interpret the term 

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP ) 

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that 

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) = 
 


= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =
 


= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )
 


Disregarding some terms in v and H,
 


FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2
 


The second term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of 

Fh4I /\ *Fh4I 

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar 
to the Mayer Mechanism, terms of the form 

dP dP 

where P is the Phi scalar complex doublet term and d is the covariant derivative. 
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that 

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y]) 

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4
dim SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie 
bracket product [X,Y] = 0 so that P([X,Y]) = 0 and therefore 

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y) 

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the 
scalar Higgs field and dx denotes covariant derivative in the X direction. 

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim 
SpaceTime of 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P = 
 


= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)
 


Disregarding some terms in v and H,
 


Fh4I /\ *Fh4I = (1/8) dH dH 

Combining the second and third terms, since the first term is merged into the weak force part of the 
 

Lagrangian:
 


Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =
 


= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =
 


= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )
 


This is the form of the Higgs Lagrangian in Barger and Phillips for a Higgs scalar particle of mass
 


Mh = M sqrt(2) = v / sqrt(3)= 145.789 GeV 
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To calculate Charge = Amplitude to Emit Gauge Boson and its probability-square, 
Force Strength: 

Three factors determine the probability for emission of
 

a gauge boson from an origin spacetime vertex to a target vertex:
 


the part of the Internal Symmetry Space
 

of the target spacetime vertex that is available for the gauge boson
 

to go to from the origin vertex;
 


the volume of the spacetime link that is available for the gauge
 

boson to go through from the origin vertex to the target vertex; and
 


an effective mass factor for forces
 

(such as the Weak force and Gravity)
 

that, in the low-energy ranges of our experiments,
 

are carried effectively by gauge bosons that are not
 

massless high-energy.
 


In this physics model, force strength probabilities are calculated
 

in terms of relative volumes of bounded complex homogeneous domains and
 

their Shilov boundaries.
 


The bounded complex homogeneous domains correspond to
 

harmonic functions of generalized Laplacians
 

that determine heat equations, or diffusion equations;
 


while the amplitude to emit gauge bosons in the
 

HyperDiamond Feynman Checkerboard is a process that
 

is similar to diffusion, and
 

therefore also corresponds to a generalized Laplacian.
 


In this theoretical model, all force strengths are 
 

represented as ratios with respect to the geometric force 
 

strength of Gravity (that is, the force strength of Gravity 
 

without using the Effective Mass factor).
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Therefore, the only free charge, or force strength, parameter
 

is the charge of the Spin(5) gravitons in the
 


MacDowell-Mansouri formalism of Gravity. Note that
 


these Spin(5) gravitons are NOT the ordinary spin-2
 


gravitons of the low-energy region in which we live.
 


The charge of the Spin(5) gravitons is taken to be unity, 1,
 

so that its force strength is also unity, 1.
 

All other force strengths are determined as ratios
 

with respect to the Spin(5) gravitons and each other.
 


The force strength probability for a gauge boson to
 

be emitted from an origin spacetime HyperDiamond vertex
 

and go to a target vertex is the product of three things:
 


the volume Vol(MISforce) of the target Internal Symmetry Space,
 

that is, the part of the Internal Symmetry Space
 

of the target spacetime vertex that is available for the gauge boson
 

to go to from the origin vertex;
 


the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce ) 
 

of the spacetime link to the target spacetime vertex 
 

from the origin vertex; and
 


an effective mass factor 1 / Mforce^2 for forces
 

(such as the Weak force and Gravity)
 

that, in the low-energy ranges of our experiments,
 

are carried effectively by gauge bosons that are not
 

massless high-energy SU(2) or Spin(5) gauge bosons,
 

but are either massive Weak bosons due to the Higgs mechanism
 

or effective spin-2 gravitons. For other forces, the
 

effective mass factor is taken to be unity, 1.
 


Therefore, the force strength of a given force is
 


alphaforce = (1 / Mforce^2 \) 
 

( Vol(MISforce))


 ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 


where:
 


alphaforce represents the force strength;
 


Mforce represents the effective mass;
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MISforce represents the part of the target
 

Internal Symmetry Space that is available for the gauge
 

boson to go to;
 


Vol(MISforce) stands for volume of MISforce, 
 

and is sometimes also denoted by the shorter notation Vol(M);
 


Qforce represents the link from the origin
 

to the target that is available for the gauge
 

boson to go through;
 


Vol(Qforce) stands for volume of Qforce;
 


Dforce represents the complex bounded homogeneous domain
 

of which Qforce is the Shilov boundary;
 


mforce is the dimensionality of Qforce,
 

which is 4 for Gravity and the Color force,
 

2 for the Weak force (which therefore is considered to
 

have two copies of QW for each spacetime HyperDiamond link),
 

and 1 for Electromagnetism (which therefore is considered to
 

have four copies of QE for each spacetime HyperDiamond link)
 


Vol(Dforce)^( 1 / mforce ) stands for
 

a dimensional normalization factor (to reconcile the dimensionality
 

of the Internal Symmetry Space of the target vertex
 

with the dimensionality of the link from the origin to the
 

target vertex).
 


The Qforce, Hermitian symmetric space,
 

and Dforce manifolds for the four forces are:
 


Gauge 
Group 

Hermitian 
Symmetric 

Space 

Type 
of 
Dforce 

mforce Qforce 

Spin(5) Spin(7) / Spin(5)xU(1) IV5 4 RP^1xS^4 

SU(3) SU(4) / SU(3)xU(1) B^6(ball) 4 S^5 

SU(2) Spin(5) / SU(2)xU(1) IV3 2 RP^1xS^2 
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U(1) - - 1 -


The geometric volumes needed for the calculations,
 


mostly taken from Hua, are
 


Force M Vol(M) Q Vol(Q) D Vol(D) 
 


gravity S^4 8pi^2/3 RP^1xS^4 8pi^3/3 IV5 pi^5/2^4 5! 
 


color CP^2 8pi^2/3  S^5 4pi^3 B^6(ball) pi^3/6 
 

weak S^2xS^2 2x4pi RP^1xS^2 4pi^2 IV3 pi^3/24 
 

e-mag T^4 4x2pi - - - 


Using these numbers, the results of the
 

calculations are the relative force strengths
 

at the characteristic energy level of the
 

generalized Bohr radius of each force:
 


Gauge Force Characteristic Geometric Total 
 

Group Energy Force Force 
 


Strength Strength 
 


Spin(5) gravity approx 10^19 GeV 1 GGmproton^2 
 

approx 5 x 10^-39 
 


SU(3) color approx 245 MeV 0.6286 0.6286 
 


SU(2) weak approx 100 GeV 0.2535 GWmproton^2 
 

approx 1.05 x 10^-5 
 


U(1) e-mag approx 4 KeV 1/137.03608 1/137.03608 
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The force strengths are given at the characteristic
 

energy levels of their forces, because the force
 

strengths run with changing energy levels.
 


The effect is particularly pronounced with the color
 

force.
 


The color force strength was calculated using a simple 
 

perturbative QCD renormalization group equation
 

at various energies, with the following results:
 


Energy Level Color Force Strength 

245 MeV 0.6286 

5.3 GeV 0.166 

34 GeV 0.121 

91 GeV 0.106 

Taking other effects, such as Nonperturbative QCD,
 

into account, should give 
 

a Color Force Strength of about 0.125 at about 91 GeV
 


To calculate Weak Boson Masses and Weinberg Angle: 

Denote the 3 SU(2) high-energy weak bosons 
 

(massless at energies higher than the electroweak unification) 
 

by W+, W-, and W0, corresponding to the massive 
 

physical weak bosons W+, W-, and Z0. 
 


The triplet { W+, W-, W0 } 
 

couples directly with the T - Tbar quark-antiquark pair, 
 

so that the total mass of the triplet { W+, W-, W0 } 
 

at the electroweak unification 
 

is equal to the total mass of a T - Tbar pair, 259.031 GeV.
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The triplet { W+, W-, Z0 } 
 

couples directly with the Higgs scalar, 
 

which carries the Higgs mechanism by 
 

which the W0 becomes the physical Z0, 
 

so that the total mass of the triplet { W+, W-, Z0 } 
 

is equal to the vacuum expectation value v of
 

the Higgs scalar field, v = 252.514 GeV.
 


What are individual masses of members
 

of the triplet { W+, W-, Z0 } ?
 


First, look at the triplet { W+, W-, W0 } 
 

which can be represented by the 3-sphere S^3.
 


The Hopf fibration of S^3 as
 

S^1 --} S^3 --} S^2
 

gives a decomposition of the W bosons
 

into the neutral W0 corresponding to S^1 and
 

the charged pair W+ and W- corresponding
 

to S^2.
 


The mass ratio of the sum of the masses of
 

W+ and W- to
 

the mass of W0
 

should be the volume ratio of
 

the S^2 in S^3 to
 

the S^1 in S3.
 


The unit sphere S^3 in R^4 is
 

normalized by 1 / 2.
 


The unit sphere S^2 in R^3 is
 

normalized by 1 / sqrt3.
 


The unit sphere S^1 in R^2 is
 

normalized by 1 / sqrt2.
 


The ratio of the sum of the W+ and W- masses to
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the W0 mass should then be
 

(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 


Since the total mass of the triplet { W+, W-, W0 } 
 

is 259.031 GeV, the total mass of a T - Tbar pair, 
 

and the charged weak bosons have equal mass, 
 

we have
 


mW+ = mW- = 80.326 GeV, 

and mW0 = 98.379 GeV.
 


Parity Violation, Effective Masses, and Weinberg Angle: 

The charged W+/- neutrino-electron interchange
 


must be symmetric with the electron-neutrino interchange,
 


so that the absence of right-handed neutrino particles requires
 


that the charged W+/- SU(2)
 

weak bosons act only on left-handed electrons.
 


Each gauge boson must act consistently
 

on the entire Dirac fermion particle sector,
 

so that the charged W+/- SU(2) weak bosons
 

act only on left-handed fermions of all types.
 


The neutral W0 weak boson does not interchange Weyl
 

neutrinos with Dirac fermions, and so is not restricted
 

to left-handed fermions,
 

but also has a component that acts on both types of fermions,
 

both left-handed and right-handed, conserving parity.
 


However, the neutral W0 weak bosons are related to
 

the charged W+/- weak bosons by custodial SU(2)
 

symmetry, so that the left-handed component of the
 

neutral W0 must be equal to the left-handed (entire)
 

component of the charged W+/-.
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Since the mass of the W0 is greater than the mass
 

of the W+/-, there remains for the W0 a component
 

acting on both types of fermions.
 


Therefore the full W0 neutral weak boson interaction
 

is proportional to
 

(mW+/-^2 / mW0^2) acting on left-handed fermions
 

and
 


(1 - (mW+/-^2 / mW0^2)) acting
 

on both types of fermions.
 


If (1 - (mW+/-2 / mW0^2)) is defined to be
 

sin(thetaw)^2 and denoted by K, and
 


if the strength of the W+/- charged weak force
 

(and of the custodial SU(2) symmetry) is denoted by T,
 


then the W0 neutral weak interaction can be written as:
 


W0L = T + K and W0LR = K.
 


Since the W0 acts as W0L with respect to the
 

parity violating SU(2) weak force and
 


as W0LR with respect to the parity conserving U(1)
 

electromagnetic force of the U(1) subgroup of SU(2),
 


the W0 mass mW0 has two components:
 


the parity violating SU(2) part mW0L that is
 

equal to mW+/- ; and
 


the parity conserving part mW0LR that acts like a
 

heavy photon.
 


As mW0 = 98.379 GeV = mW0L + mW0LR, and
 


as mW0L = mW+/- = 80.326 GeV,
 


we have mW0LR = 18.053 GeV.
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Denote by *alphaE = *e^2 the force
 

strength of the weak parity conserving U(1)
 

electromagnetic type force that acts through the
 

U(1) subgroup of SU(2).
 


The electromagnetic force strength
 

alphaE = e^2 = 1 / 137.03608 was calculated
 

in Chapter 8 using
 

the volume V(S^1) of an S^1 in R^2,
 

normalized by 1 / \qrt2.
 


The *alphaE force is part of the SU(2) weak
 

force whose strength alphaW = w^2 was calculated
 

in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
 

normalized by 1 / sqrt3.
 


Also, the electromagnetic force strength alphaE = e^2
 

was calculated in Chapter 8 using a
 

4-dimensional spacetime with global structure of
 

the 4-torus T^4 made up of four S^1 1-spheres,
 


while the SU(2) weak force strength
 

alphaW = w^2 was calculated in Chapter 8
 

using two 2-spheres S^2 x S^2,
 

each of which contains one 1-sphere of
 

the *alphaE force.
 


Therefore
 

*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 


*e = e / (4th root of 6) = e / 1.565 , and
 


the mass mW0LR must be reduced to an effective value
 


mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
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for the *alphaE force to act like
 

an electromagnetic force in the 4-dimensional
 

spacetime HyperDiamond Feynman Checkerboard model:
 


*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 


where the physical effective neutral weak boson is
 

denoted by Z0.
 


Therefore, the correct HyperDiamond Feynman Checkerboard values for
 

weak boson masses and the Weinberg angle thetaW are:
 


mW+ = mW- = 80.326 GeV; 

mZ0 = 80.326 + 11.536 = 91.862 GeV; 

Sin(thetaW)^2 = 1 - (mW+/- / mZ0)^2 = 

= 1 - ( 6452.2663 / 8438.6270 ) = 0.235. 

Radiative corrections are not taken into account here,
 

and may change these tree-level values somewhat.
 


To calculate Fermion Masses: 

Constituent Quark Masses: 

To do calculations in theories such as 
 

Perturbative QCD and Chiral Perturbation Theory, 
 

you need to use effective quark masses that 
 

are called current masses. Current quark masses are different 
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from the Pre-Quantum constituent quark masses of our model. 
 

The current mass of a quark is defined in this model as 
 

the difference between 
 

the constituent mass of the quark 
 

and 
 

the density of the lowest-energy sea of virtual gluons, 
 

quarks, and antiquarks, or 312.75 MeV. 
 


The fundamental correctness of the Constituent Quark Mass and the effectiveness of the NonRelativistic 
Quark Model of hadrons can be explained by Bohm's quantum theory applied to a fermion confined in a 
box, in which the fermion is at rest because its kinetic energy is transformed into PSI-field potential energy. 
Since that aspect of Bohm's quantum theory is not a property of most other formulations of quantum 
theory, the effectiveness of the NonRelativistic Quark Model confirms Bohm's quantum theory as opposed 
to those others. 

Fermion Mass Calculations: 

First generation fermion particles are also represented
 

by octonions as follows:


 Octonion Fermion 
 

Basis Element Particle


 1 e-neutrino 
 


i red up quark 
j green up quark 
k blue up quark 

E electron 
 


I red down quark 
 

J green down quark 
 

K blue down quark 
 


First generation fermion antiparticles are represented
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by octonions in a similiar way.
 


Second generation fermion particles and antiparticles
 

are represented by pairs of octonions.
 


Third generation fermion particles and antiparticles
 

are represented by triples of octonions.
 


There are no higher generations of fermions than the Third.
 


This can be seen geometrically as a consequence of the fact 
 

that
 

if you reduce the original 8-dimensional spacetime
 

into associative 4-dimensional physical spacetime
 

and coassociative 4-dimensional Internal Symmetry Space 
 

then 
 

if you look in the original 8-dimensional spacetime
 

at a fermion (First-generation represented by a single octonion)
 

propagating from one vertex to another 
 

there are only 4 possibilities for the same propagation
 

after dimensional reduction:
 


1 - the origin o and target x vertices are both
 

in the associative 4-dimensional physical spacetime 
 


4-dim Internal Symmetry Space --------------


4-dim Physical SpaceTime ---o------x---


in which case the propagation is unchanged, and the
 

fermion remains a FIRST generation fermion represented
 

by a single octonion o
 


2 - the origin vertex o is in the associative spacetime 
 

and the target vertex * in in the Internal Symmetry Space 
 


4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o----------


in which case there must be a new link from
 

the original target vertex * in the Internal Symmetry Space
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to a new target vertex x in the associative spacetime 
 


4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o------x---


and a second octonion can be introduced at the original
 

target vertex in connection with the new link 
 

so that the fermion can be regarded after dimensional reduction
 

as a pair of octonions o and * 
 

and therefore as a SECOND generation fermion 
 


3 - the target vertex x is in the associative spacetime 
 

and the origin vertex o in in the Internal Symmetry Space 
 


4-dim Internal Symmetry Space ---o----------


4-dim Physical SpaceTime ----------x---


in which case there must be a new link to
 

the original origin vertex o in the Internal Symmetry Space
 

from a new origin vertex * in the associative spacetime 
 


4-dim Internal Symmetry Space ---o----------


4-dim Physical SpaceTime ---O------x---


so that a second octonion can be introduced at the new
 

origin vertex O in connection with the new link 
 

so that the fermion can be regarded after dimensional reduction
 

as a pair of octonions O and o 
 

and therefore as a SECOND generation fermion 
 


and
 


4 - both the origin vertex o and the target vertex * 
 

are in the Internal Symmetry Space,
 


4-dim Internal Symmetry Space ---o------*---
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4-dim Physical SpaceTime -------------


in which case there must be a new link to
 

the original origin vertex o in the Internal Symmetry Space
 

from a new origin vertex O in the associative spacetime,
 

and a second new link from the original target vertex * 
 

in the Internal Symmetry Space to a new target vertex x
 

in the associative spacetime 
 


4-dim Internal Symmetry Space ---o------*---


4-dim Physical SpaceTime ---O------x---


so that a second octonion can be introduced at the new
 

origin vertex O in connection with the first new link,
 

and a third octonion can be introduced at the original
 

target vertex * in connection with the second new link,
 

so that the fermion can be regarded after dimensional reduction
 

as a triple of octonions O and o and * 
 

and therefore as a THIRD generation fermion.
 


As there are no more possibilities, there are no more generations, 
 

and we have: 
 


The first generation fermions
 

correspond to octonions O 
 


and second generation fermions
 

correspond to pairs of octonions O x O 
 


and third generation fermions
 

correspond to triples of octonions O x O x O
 


To calculate the fermion masses in the model,
 

the volume of a compact manifold representing the
 

spinor fermions S8+ is used.
 

It is the parallelizable manifold S^7 x RP^1.
 


Also, since gravitation is coupled to mass,
 

the infinitesimal generators of the MacDowell-Mansouri
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gravitation group, Spin(0,5), are relevant.
 


The calculated quark masses are constituent masses, 
 

not current masses.
 


Fermion masses are calculated as a product of four factors: 

V(Qfermion) x N(Graviton) x N(octonion) x Sym 

V(Qfermion) is the volume of the part of 
 

the half-spinor fermion particle manifold S^7 x RP^1 
 

that is related to the fermion particle 
 

by photon, weak boson, and gluon interactions.
 


N(Graviton) is the number of types of Spin(0,5) graviton 
 

related to the fermion. 
 

The 10 gravitons correspond to 
 

the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 


2 of them are in the Cartan subalgebra.
 


6 of them carry color charge, 
 

and may therefore be considered as corresponding to quarks.
 


The remaining 2 carry no color charge, 
 

but may carry electric charge 
 

and so may be considered as corresponding to electrons.
 


One graviton takes the electron into itself, 
 

and the other can only take the first-generation electron 
 

into the massless electron neutrino.
 


Therefore only one graviton should correspond to the mass
 

of the first-generation electron.
 


The graviton number ratio of the down quark to the
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first-generation electron is therefore 6/1 = 6.
 


N(octonion) is an octonion number factor relating up-type quark
 

masses to down-type quark masses in each generation.
 


Sym is an internal symmetry factor, relating 2nd and 3rd
 

generation massive leptons to first generation fermions.
 

It is not used in first-generation calculations.
 


The ratio of the down quark constituent mass to the electron mass
 

is then calculated as follows:
 


Consider the electron, e.
 


By photon, weak boson, and gluon interactions,
 

e can only be taken into 1, the massless neutrino.
 


The electron and neutrino, or their antiparticles,
 

cannot be combined to produce any of the
 

massive up or down quarks.
 


The neutrino, being massless at tree level,
 

does not add anything to the mass formula for the electron.
 


Since the electron cannot be related to any other massive Dirac
 

fermion, its volume V(Qelectron) is taken to be 1.
 


Next consider a red down quark I.
 


By gluon interactions, 
 

I can be taken into J and K,
 

the blue and green down quarks.
 


By also using weak boson interactions, 
 

it can be taken into i, j, and k, 
 

the red, blue, and green up quarks.
 


Given the up and down quarks, 
 

pions can be formed from quark-antiquark pairs, 
 

and the pions can decay 
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to produce electrons and neutrinos.
 


Therefore the red down quark (similarly, any down quark)
 

is related to any part of S^7 x RP^1,
 

the compact manifold corresponding to
 


{ 1, i, j, k, I, J, K, E }
 


and therefore a down quark should have a spinor manifold
 

volume factor V(Qdown quark) of the volume of
 

S^7 x RP^1.
 


The ratio of the down quark spinor manifold volume factor to
 

the electron spinor manifold volume factor is just
 


V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.
 


Since the first generation graviton factor is 6,
 


md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937 

As the up quarks correspond to i, j, and k,
 

which are 
 

the octonion transforms under E of I, J, and K 
 

of the down quarks, 
 

the up quarks and down quarks
 

have the same constituent mass mu = md.
 


Antiparticles have the same mass as the corresponding
 

particles.
 


Since the model only gives ratios of massses,
 

the mass scale is fixed so that the electron mass 
 


me = 0.5110 MeV. 

Then, the constituent mass of the down quark is
 


md = 312.75 MeV, and 
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the constituent mass for the up quark is
 


mu = 312.75 MeV. 

These results when added up give a total mass of
 

first generation fermion particles:
 


Sigmaf1 = 1.877 GeV 

As the proton mass is taken to be the sum of the constituent
 


masses of its constituent quarks
 


mproton = mu + mu + md = 938.25 MeV 

The theoretical calculation is close to
 

the experimental value of 938.27 MeV.
 


The third generation fermion particles correspond to triples of
 

octonions. There are 8^3 = 512 such triples.
 


The triple { 1,1,1 } corresponds to the tau-neutrino.
 


The other 7 triples involving only 1 and E correspond
 

to the tauon:
 

{ E, E, E }
 

{ E, E, 1 }
 

{ E, 1, E }
 

{ 1, E, E }
 

{ 1, 1, E }
 

{ 1, E, 1 }
 

{ E, 1, 1 }
 


The symmetry of the 7 tauon triples is the same 
 

as the symmetry of 
 

the 3 down quarks, the 3 up quarks, and the electron,
 

so the tauon mass should be 
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the same as 
 

the sum of the masses of 
 

the first generation massive fermion particles.
 


Therefore the tauon mass is 1.877 GeV. 

The calculated Tauon mass of 1.88 GeV is a sum 
 

of first generation fermion masses, all of which are 
 

valid at the energy level of about 1 GeV. 
 


However, as the Tauon mass is about 2 GeV, 
 

the effective Tauon mass should be renormalized 
 

from the energy level of 1 GeV (where the mass is 1.88 GeV) 
 

to the energy level of 2 GeV. 
 

Such a renormalization should reduce the mass. 
 

If the renormalization reduction were about 5 percent, 
 

the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 


The 1996 Particle Data Group Review of Particle Physics gives 
 


a Tauon mass of 1.777 GeV. 
 


Note that all triples corresponding to the
 

tau and the tau-neutrino are colorless.
 


The beauty quark corresponds to 21 triples.
 


They are triples of the same form as the 7 tauon triples,
 

but for 1 and I, 1 and J, and 1 and K,
 

which correspond to the red, green, and blue beauty quarks,
 

respectively.
 


The seven triples of the red beauty quark correspond
 

to the seven triples of the tauon,
 

except that the beauty quark interacts with 6 Spin(0,5)
 

gravitons while the tauon interacts with only two.
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The beauty quark constituent mass should be the tauon mass times the
 

third generation graviton factor 6/2 = 3, so the B-quark mass is
 


mb = 5.63111 GeV. 

The calculated Beauty Quark mass of 5.63 GeV is a 
 

consitituent mass, that is, 
 

it corresponds to the conventional pole mass plus 312.8 MeV. 
 


Therefore, the calculated Beauty Quark mass of 5.63 GeV 
 

corresponds to a conventional pole mass of 5.32 GeV. 
 


The 1996 Particle Data Group Review of Particle Physics gives 
 


a lattice gauge theory Beauty Quark pole mass as 5.0 GeV. 
 


The pole mass can be converted to an MSbar mass 
 

if the color force strength constant alpha_s is known. 
 

The conventional value of alpha_s at about 5 GeV is about 0.22. 
 

Using alpha_s (5 GeV) = 0.22, 
 

a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
 

and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 


If the MSbar mass is run from 5 GeV up to 90 GeV, 
 

the MSbar mass decreases by about 1.3 GeV, 
 

giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 
 


DELPHI at LEP has observed the Beauty Quark 
 


and found a 90 GeV MSbar mass of about 2.67 GeV, 
 

with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo). 
 


Note that the theoretical model calculated mass of 5.63 GeV 
 

corresponds to a pole mass of 5.32 GeV, 
 

which is somewhat higher than the conventional value of 5.0 GeV. 
 

However, 
 

the theoretical model calculated value of 
 


the color force strength constant alpha_s at 
 

about 5 GeV is about 0.166, 
 

while 
 

the conventional value of 
 

the color force strength constant alpha_s at 
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about 5 GeV is about 0.216, 
 

and 
 

the theoretical model calculated value of 
 


the color force strength constant alpha_s at 
 

about 90 GeV is about 0.106, 
 

while 
 

the conventional value of 
 

the color force strength constant alpha_s at 
 

about 90 GeV is about 0.118. 
 


The theoretical model calculations gives 
 

a Beauty Quark pole mass (5.3 GeV) 
 

that is about 6 percent higher 
 

than the conventional Beauty Quark pole mass (5.0 GeV), 
 

and 
 

a color force strength alpha_s at 5 GeV (0.166) such that 
 

1 + alpha_s = 1.166 is about 4 percent lower 
 

than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 


Note particularly that triples of the type { 1, I, J },
 

{ I, J, K }, etc.,
 

do not correspond to the beauty quark, but to the truth quark.
 


The truth quark corresponds to the remaining 483 triples, so the
 

constituent mass of the red truth quark is 161/7 = 23 times the
 

red beauty quark mass, and the red T-quark mass is
 


mt = 129.5155 GeV 

The blue and green truth quarks are defined similarly.
 


All other masses than the electron mass 
 

(which is the basis of the assumption of the value of the 
 

Higgs scalar field vacuum expectation value v = 252.514 GeV), 
 

including the Higgs scalar mass and Truth quark mass,
 

are calculated (not assumed) masses in the HyperDiamond Feynman
 

Checkerboard model.
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The tree level T-quark constituent mass rounds off to 130 GeV.
 


These results when added up give a total mass of
 

third generation fermion particles:
 


Sigmaf3 = 1,629 GeV 

The second generation fermion calculations are:
 


The second generation fermion particles correspond
 

to pairs of octonions.
 


There are 8^2 = 64 such pairs.
 


The pair { 1,1 } corresponds to the mu-neutrino.
 


the pairs { 1, E }, { E, 1 }, and
 

{ E, E } correspond to the muon.
 


Compare the symmetries of the muon pairs to the symmetries
 

of the first generation fermion particles.
 


The pair { E, E } should correspond
 

to the E electron.
 


The other two muon pairs have a symmetry group S2,
 

which is 1/3 the size of the color symmetry group S3
 

which gives the up and down quarks their mass of 312.75 MeV.
 


Therefore the mass of the muon should be the sum of
 

the { E, E } electron mass and
 

the { 1, E }, { E, 1 } symmetry mass,
 

which is 1/3 of the up or down quark mass.
 


Therefore, mmu = 104.76 MeV. 
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According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass 
is about 105.66 MeV. 

Note that all pairs corresponding to
 

the muon and the mu-neutrino are colorless.
 


The red, blue and green strange quark each corresponds
 

to the 3 pairs involving 1 and I, J, or K.
 


The red strange quark is defined as the thrge pairs
 

1 and I, because I is the red down quark.
 


Its mass should be the sum of two parts:
 

the { I, I } red down quark mass, 312.75 MeV, and
 

the product of the symmetry part of the muon mass, 104.25 MeV,
 

times the graviton factor.
 


Unlike the first generation situation,
 

massive second and third generation leptons can be taken,
 

by both of the colorless gravitons that
 

may carry electric charge, into massive particles.
 


Therefore the graviton factor for the second and
 


third generations is 6/2 = 3.
 


Therefore the symmetry part of the muon mass times
 

the graviton factor 3 is 312.75 MeV, 
 

and
 

the red strange quark constituent mass 
 

is
 


ms = 312.75 MeV + 312.75 MeV = 625.5 MeV 

The blue strange quarks correspond to the
 

three pairs involving J,
 

the green strange quarks correspond to the
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three pairs involving K,
 

and their masses are determined similarly.
 


The charm quark corresponds to the other 51 pairs.
 

Therefore, the mass of the red charm quark should
 

be the sum of two parts:
 


the { i, i }, red up quark mass, 312.75 MeV; and
 


the product of the symmetry part of the strange quark
 

mass, 312.75 MeV, and
 


the charm to strange octonion number factor 51/9,
 

which product is 1,772.25 MeV.
 


Therefore the red charm quark constituent mass 
 

is
 


mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV 

The blue and green charm quarks are defined similarly,
 

and their masses are calculated similarly.
 


The calculated Charm Quark mass of 2.09 GeV is a 
 

consitituent mass, that is, 
 

it corresponds to the conventional pole mass plus 312.8 MeV. 
 


Therefore, the calculated Charm Quark mass of 2.09 GeV 
 

corresponds to a conventional pole mass of 1.78 GeV. 
 


The 1996 Particle Data Group Review of Particle Physics gives 
 


a range for the Charm Quark pole mass from 1.2 to 1.9 GeV. 
 


The pole mass can be converted to an MSbar mass 
 

if the color force strength constant alpha_s is known. 
 

The conventional value of alpha_s at about 2 GeV is about 0.39, 
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which is somewhat lower than the teoretical model value. 
 


Using alpha_s (2 GeV) = 0.39, 
 

a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
 

evaluated at about 2 GeV. 
 


These results when added up give a total mass of
 

second generation fermion particles:
 


Sigmaf2 = 32.9 GeV 

To calculate Kobayashi-Maskawa Parameters: 

The Kobayashi-Maskawa parameters are determined in terms of 
 

the sum of the masses of the 30 first-generation 
 

fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 
 

and 
 

the similar sums for second-generation and third-generation fermions, 
 

denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 
 


The reason for using sums of all fermion masses 
 

(rather than sums of quark masses only) is that 
 

all fermions are in the same spinor representation of Spin(8), 
 

and the Spin(8) representations are considered to be fundamental.
 


The following formulas use the above masses to
 

calculate Kobayashi-Maskawa parameters:
 


phase angle d13 = 1 radian ( unit length on a phase circumference ) 
 


sin(alpha) = s12 = 
 

= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
 


= 0.222198 
 


sin(beta) = s13 = 
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= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
 

= 0.004608
 


sin(*gamma) = 
 

= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2]) 
 


sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
 

= 0.04234886
 


The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
 

an s23 transition is to the second generation and 
 

not all the way to the first generation, 
 

so that the end product of an s23 transition has a 
 

greater available energy than s12 or s13 transitions 
 

by a factor of Smf2 / Smf1 . 
 

Since the width of a transition is proportional to 
 

the square of the modulus of the relevant KM entry and 
 

the width of an s23 transition has greater available energy 
 

than the s12 or s13 transitions by a factor of Smf2 / Smf1 
 

the effective magnitude of the s23 terms in the KM entries 
 

is increased by the factor sqrt( Smf2 /Smf1 ) .
 


The Chau-Keung parameterization is used, 
 


as it allows the K-M matrix to be represented as 
 

the product of the following three 3x3 matrices: 
 


1 0 0

 0 cos(gamma) sin(gamma) 

0 -sin(gamma) cos(gamma)

 cos(beta) 0 sin(beta)exp(-i d13) 

0 1 0 

-sin(beta)exp(i d13) 0 cos(beta) 
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 cos(alpha) sin(alpha) 0 

-sin(alpha) cos(alpha) 0 

0 0 1 

The resulting Kobayashi-Maskawa parameters 
 

for W+ and W- charged weak boson processes, are:


 d s b
 


u 0.975 0.222 0.00249 -0.00388i 
 


-0.222 -0.000161i 0.974 -0.0000365i 0.0423
 


t 0.00698 -0.00378i -0.0418 -0.00086i 0.999 
 


The matrix is labelled by either 
 

(u c t) input and (d s b) output, 
 

or, as above, 
 

(d s b) input and (u c t) output. 
 


For Z0 neutral weak boson processes, which are suppressed 
 

by the GIM mechanism of cancellation of virtual subprocesses, 
 

the matrix is labelled by either 
 

(u c t) input and (u'c't') output, 
 

or, as below, 
 

(d s b) input and (d's'b') output: 
 


d s b
 


d' 0.975 0.222 0.00249 -0.00388i 
 


s' -0.222 -0.000161i 0.974 -0.0000365i 0.0423
 


b' 0.00698 -0.00378i -0.0418 -0.00086i 0.999 
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Since neutrinos of all three generations are massless at tree level, 
 

the lepton sector has no tree-level K-M mixing. 
 


According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of 
Particle Physics: 

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three 
generations, the 90% confidence limits on the magnitude of the elements of the complete matrix are

 d s b
 


u 0.9741 to 0.9756 0.219 to 0.226 0.00425 to 0.0048
 


0.219 to 0.226 0.9732 to 0.9748 0.038 to 0.044 
 


t 0.004 to 0.014 0.037 to 0.044 0.9990 to 0.9993 
 


... The constraints of unitarity connect different elements, so choosing a specific value for one element 
restricts the range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values 
generally breaking CP invariance for the weak interactions. ... Using tree-level processes as constraints 
only, the matrix elements ...[ of the 90% confidence limit shown above ]... correspond to values of the sines 
of the angles of s12 = 0.2229 +/- 0.0022, s23 = 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use 
the loop-level processes discussed below as additional constraints, the sines of the angles remain 
unaffected, and the CKM phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle 
... 

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or 
differences of rates are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. 
This is just twice the area of the unitarity triangle. ... All processes can be quantitatively understood by one 
value of the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit 
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is consistent with the value from the CP-asymmetry measurements of 26 +/- 4 degrees. The invariant 
measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ... From a combined fit using the direct 
measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 
+/- 0.0004 ... Constraints... on the position of the apex of the unitarity triangle following from | Vub | , B 
mixing, epsilon, and sin2beta. ... 

... A possible unitarity triangle is shown with the apex in the preferred region. ...". 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the 
Kobayashi-Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM 
matrix provides a consistent picture of all the measured flavor and CP violating processes. ... There is no 
signal of new flavor physics. ... Very likely, the KM mechanism is the dominant source of CP violation in 
flavor changing processes. ... The result is consistent with the SM predictions. ...". 

Proton-Neutron Mass Difference: 
 


According to the 1986 CODATA Bulletin No. 63, 
 

the experimental value of the neutron mass is 939.56563(28) Mev, 
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and the experimental value of the proton is 938.27231(28) Mev. 
 


The neutron-proton mass difference 1.3 Mev is due to 
 

the fact that the proton consists of two up quarks and one down quark, 
 

while the neutron consists of one up quark and two down quarks.
 


The magnitude of the electromagnetic energy difference 
 

mN - mP is about 1 Mev, 
 

but the sign is wrong: mN - mP = -1 Mev, 
 


and 
 

the proton's electromagnetic mass is greater than the neutron's. 
 


The difference in energy between the bound states, neutron and proton, 
 

is not due to a difference between 
 

the Pre-Quantum constituent masses of the up quark and the down quark, 
 

calculated in the theory to be equal. 
 


It is due to the difference between the Quantum color force 
 

interactions of the up and down constituent valence quarks 
 

with the gluons and virtual sea quarks in the neutron and the proton. 
 


An up valence quark, constituent mass 313 Mev, 
 

does not often swap places with a 2.09 Gev charm sea quark, 
 

but a 313 Mev down valence quark can more often swap places 
 

with a 625 Mev strange sea quark. 
 


Therefore the Quantum color force constituent mass 
 

of the down valence quark is heavier by about 
 


(ms - md) (md/ms)^2 a(w) |Vds| =
 


= 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev, 
 


(where 
 

a(w) = 0.253 is the geometric part of the weak force strength 
 

and 
 

|Vds| = 0.22 is the magnitude of the K-M parameter 
 


mixing first generation down and second generation strange)
 


so that the Quantum color force constituent mass Qmd 
 

of the down quark is 
 


Qmd = 312.75 + 4.3 = 317.05 MeV. 
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Similarly, 
 

the up quark Quantum color force mass increase is about 
 


(mc - mu) (mu/mc)^2 a(w) |V(uc)| =
 


= 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 
 


(where 
 

|Vuc| = 0.22 is the magnitude of the K-M parameter 
 


mixing first generation up and second generation charm) 
 


so that the Quantum color force constituent mass Qmu 
 

of the up quark is 
 


Qmu = 312.75 + 2.2 = 314.95 MeV.
 


The Quantum color force Neutron-Proton mass difference is 
 


mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.
 


Since the electromagnetic Neutron-Proton mass difference is 
 


roughly mN - mP = -1 MeV
 


the total theoretical Neutron-Proton mass difference is 
 


mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev, 

an estimate that is fairly close 
 

to the experimental value of 1.3 Mev. 
 


Note that in the equation 
 


(ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev 
 


Vds is a mixing of down and strange by a neutral Z0, 
 

compared to the more conventional Vus mixing by charged W. 
 

Although real neutral Z0 processes are suppressed 
 

by the GIM mechanism, 
 

which is a cancellation of virtual processes, 
 

the process of the equation is strictly a virtual process. 
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Note also that the K-M mixing parameter |Vds| is linear. 
 

Mixing (such as between a down quark and a strange quark) 
 

is a two-step process, 
 

that goes approximately as the square of |Vds|: 
 

First 
 

the down quark changes to a virtual strange quark, 
 

producing one factor of |Vds|. 
 

Then, second,
 

the virtual strange quark changes back to a down quark, 
 

producing a second factor of |Vsd|, which is approximately 
 

equal to |Vds|. 
 


Only the first step (one factor of |Vds|) appears in the 
 

Quantum mass formula used to determine the neutron mass. 
 

If you measure the mass of a neutron,
 

that measurement includes a sum over a lot of histories
 

of the valence quarks inside the neutron.
 

In some of those histories, in my view,
 

you will "see" some of the two valence down quarks
 

in a virtual transition state that is at a time
 

after the first action, or change from down to strange,
 

and
 

before the second action, or change back.
 

Therefore, you should take into account
 

those histories in the sum in which you see a strange valence quark,
 

and you get the linear factor |Vds| in the above equation. 
 


Note also that 
 

if there were no second generation fermions, 
 

or 
 

if the second generation quarks had equal masses, 
 

then 
 

the proton would be heavier than the neutron 
 

(due to the electromagnetic difference) 
 

and 
 

the hydrogen atom would decay into a neutron, 
 

and 
 

there would be no stable atoms in our world. 
 


In this model, protons decay by virtual Black Holes over 10^64 years, according to by Hawking and his 
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students who have studied the physical consequences of creation of virtual pairs of Planck-energy Black 
Holes. 

UCC - DCC Baryon Mass Difference: 

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second 
generation ] flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together 
to form baryons ... Protons, for example, consist of two up quarks and one down quark (u-u-d), and 
neutrons have a u-d-d quark content. Some combinations exist in two different spin configurations, and the 
SELEX collaboration believes it has identified both spin levels of the u-c-c baryon. ... Physicists expect the 
mass difference between u-c-c and d-c-c baryons to be comparable to the difference in proton (u-u-d) and 
neutron (u-d-d) mass, since this particle pair is also related by the replacement of an up by a down quark. 
The proton-neutron mass splitting, however, is sixty times smaller than the mass difference between 
the Xi_cc candidates observed by the SELEX collaboration. ... 

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of 
doubly charmed baryons seen in their experiment. As a matter of fact, most scientists believed that the 
SELEX collaboration wouldn't see any of these particles. ...". 

An up valence quark, constituent mass 313 Mev, 
 

can swap places with a 2.09 Gev charm sea quark. 
 

Therefore the Quantum color force constituent mass 
 

of the down valence quark is heavier by about 
 


(mc - mu) a(w) |Vds| = 


= 1,777 x 0.253 x 0.22 Mev = 98.9 Mev, 


(where 

a(w) = 0.253 is the geometric part of the weak force strength 
 

and 
 

|Vuc| = 0.22 is the magnitude of the K-M parameter 
 


mixing first generation up and second generation charm)
 


so that the Quantum color force constituent mass Qmu 
 

of the up quark is 
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 Qmu = 312.75 + 98.9 = 411.65 MeV. 
 


A 313 Mev down valence quark can swap places 
 

with a 625 Mev strange sea quark. 
 

Therefore the Quantum color force constituent mass 
 

of the down valence quark is heavier by about 
 


(ms - md) a(w) |Vds| = 


= 312 x 0.253 x 0.22 Mev = 17.37 Mev, 


(where 

a(w) = 0.253 is the geometric part of the weak force strength 
 

and 
 

|Vds| = 0.22 is the magnitude of the K-M parameter 
 


mixing first generation down and second generation strange)
 


so that the Quantum color force constituent mass Qmd 
 

of the down quark is 
 


Qmd = 312.75 + 17.37 = 330.12 MeV. 
 


Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at 
least enough energy to produce a charm quark, so that in the above equations there is no mass-ratio-squared 
suppression factor such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the neutron-
proton mass difference for which the ambient sea of quark-antiquark pairs has very little energy since the 
proton is almost stable and the neutron-proton mass difference is, according to experiment, only about 1.3 
MeV. 

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only 
on the order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the 
calculation of the neutron-proton mass difference. 

The Quantum color force ucc - dcc mass difference is 
 


mucc - mdcc = Qmu - Qmd = 411.65 MeV - 330.12 MeV = 81.53 MeV 

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the theoretically 
calculated 

ucc - dcc mass difference is about 81.53 / 1.3 = 62.7 times the experimental value of 
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the neutron-proton mass difference,
 


which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... 
is sixty times smaller than the mass difference between the Xi_cc candidates ...". 

Root Vector Geometry of Fermions, Spacetime, Gauge Bosons, and D4-D5-E6-E7

E8. 


The 8 first-generation fermion particles can be represented as 8 vertices of a 24-cell 

The 8 dimensions of unreduced spacetime (which reduces to 4-dimensional physical spacetime plus 4
dimensional internal Symmetry Space) can be represented as another 8 vertices of the 24-cell 
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The third set of 8 vertices of the 24-cell then represents the 8 first-generation fermion particles, so that the 
entire 24-cell representation looks like 

Note that the three sets of 8 vertices correspond to the two half-spinor and the vector representations of the 
D4 Lie Algebra are related by triality. 

These relationships can also be viewed from the perspective of the Cl(1,7) Clifford Algebra 
structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8) 

As to the 28-dimensional adjoint representation, 24 of the 28 gauge boson D4 generators can be represented 
by the vertices of a dual 24-cell: 

Note that the 24 + 24 = 48 vertices of the two dual 24-cells are 48 of the 72 root vector vertices of the E6 
Lie algebra, and correspond to the 48 root vector vertices of the F4 subalgebra of E6: 

The 24 adjoint gauge boson vertices correspond to the 24 root vector vertices of the D4 
subalgebra of E6; 
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When the 8 vector spacetime vertices are added, you get the 32 root vector vertices of the B4 
subalgebra of E6; 

When the 8+8 = 16 spinor vertices are added, you get the 48 root vector vertices of the F4 
subalgebra of E6. 

Here is how the 24 adjoint gauge boson vertices break down after dimensional reduction to form U(2,2) for 
gravity plus SU(3)xSU(2)xU(1) for the Standard Model: 

12 of the 24 vertices correspond to the 12 vertices of the cuboctahedron 

that is the root vector polytope of the A3 = D3 Lie Algebra SU(2,2) = Spin(2,4) of the 4-dimensional 
Conformal Group. Then add the 4 D4 Cartan subalgebra generators to get the 12+4 = 16-dimensional Lie 
Algebra SU(2,2)xU(1) = Spin(2,4)xU(1) = U(2,2) that, by a generalization of the MacDowell-Mansouri 
mechanism, produces Gravity and the Higgs mechanism, and 

12 vertices of the 24 adjoint gauge boson vertices, plus the 4 D4 Cartan Subalgebra 
generators, represent the 16-dimensional U(2,2) for construction of Gravity plus 

Higgs. 

That leaves 24-12 = 12 remaining vertices 
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4 of which lie on a common line 

and represent the generators of the 4-dimensional Lie Algebra U(2) = SU(2)xU(1). 

The remaining 8 vertices 

form a cube that can be labelled

 tb----xb 
 

|\ | \ 
 

| zb----yb

 | | | | 
 

yr-|--zr | 
 


\| \| 
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 xr----tr
 


Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to 
the tb-tr axis, giving the diagram

 yb 

xb zb

 tb tr 

zr xr

 yr 

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of 
SU(3), Therefore: 

the 12 remaining vertices of the 24 adjoint gauge boson vertices represent the 
Standard Model Gauge Group SU(3xSU(2xU(1), 

There is a nice geometric way to see the structures of D4-D5-E6-E7-E8 Lie 
Algebras: 
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Floating above the Penrose-tiled plane in the above image (adapted from Quasitiler) are, going from left to 
right: 

●	 4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 
Lie algebra; 

●	 two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 
8+8 = 16 vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45
dimensional D5 Lie algebra; 

●	 5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half 
below the 40 D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make 
up the 72 root vectors of the 72+6 = 78-dimensional E6 Lie algebra; 

●	 two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 
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E6 root vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root 
vectors of the 126+7 = 133-dimensional E7 Lie algebra; and 

●	 two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 
E7 root vectors, and two polar points also lying above and below the 126 E7 root vectors, 
whose56+56+1+1 = 114 vertices add to the 126 E7 root vectors to make up the 240 root vectors of 
the 240+8 = 248-dimensional E8 Lie algebra. 

E6 is an exceptional simple graded Lie algebra of the second kind: 

E6 = g = g-2 + g-1 + g0 + g1 + g2 

g0 = so(1,7) + R + iR 

dim g-1 = 16 

dim g-2 = 8 

This gives real Shilov boundary geometry of S1xS7 for (1,7)-dimensional high-energy spacetime 
representation and for the first generation half-spinor fermion representations, which is the local structure 

needed for a local Lagrangian and calculation of ratios of particle masses and force strengths. 

Geometric Structure of NonLocal Quantum Theory is given by E6, E7, and E8: 

●	 26-dim String Theory with Jordan Algebra structure J3(O)o and Lie Algebra structure E6 / F4 
describes Generalized Bohm Quantum Theory with NonLinear Back-Reaction. 

●	 27-dim M-theory with Jordan Algebra structures J3(O) and J4(Q)o and Lie Algebra structure E7 / 
E6xU(1) describes Timelike Branes in the MacroSpace of Many-Worlds. 

●	 28-dim F-theory with Jordan Algebra structure J4(Q) and Lie Algebra structure E8 / E7xSU(2) 
describes Spacelike Branes in the MacroSpace of Many-Worlds. 

References:
 


The theoretical physics model described in this paper is not only based on the Lie Algebras D4, D5, E6, E7, 
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and E8, but also on the 256-dimensional Clifford Algebra Cl(1,7), whose 256 dimensions correspond to the 
256 Odu of IFA, also known as Vodou. Therefore, the name that I prefer for this theoretical physics model 
is 

the D4-D5-E6-E7-E8 VoDou Physics Model. 

Many details and references can be found on my home page on the web at URL 

http://www.innerx.net/personal/tsmith/TShome.html 

and on pages linked therefrom. 

A few specific outside references are:
 


Weinberg, The Quantum Theory of Fields (2 Vols.), Cambridge 1995,1996.
 


Barger and Phillips, Collider Physics, updated edition, Addison Wesley 1997.
 


Gockeler and Schucker, Differential Geometry, Gauge Theories, and Gravity , Cambridge 1987.
 


Kane, Modern Elementary Particle Physics, updated edition, Addison Wesley 1993.
 


Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 1, John Wiley 1963.
 


Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 2, John Wiley 1969.
 


Mayer, Hadronic Journal 4 (1981) 108-152, and also articles in New Developments in Mathematical 
 

Physics, 20th Universitatswochen fur Kernphysik in Schladming in February 1981 (ed. by Mitter and 
Pittner), Springer-Verlag 1981, which articles are: 

● A Brief Introduction to the Geometry of Gauge Fields (written with Trautman); 
● The Geometry of Symmetry Breaking in Gauge Theories; 
● Geometric Aspects of Quantized Gauge Theories. 

Ni, To Enjoy the Morning Flower in the Evening - What does the Appearance of Infinity in Physics 
Imply?, quant-ph/9806009.
 

Ni, Lou, Lu, and Yang, hep-ph/9801264.
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Particle Properties from the Particle Data Group at LBL 

Quasitiler - The Penrose Tiling and 5-dim HyperCube in the image at the top of this page is from a web 
page of Alex Feingold. Unfortunately, the link to Quasitiler at the Geometry Center of the University of 
Minnesota is no longer good, because not only was the URL http://freeabel.geom.umn.edu/ changed to 
http://www.geom.umn.edu/ some time ago, but now the Geometry Center has gone away (NSF funds were 
cut off). Some of its pages live on in google cache, such as 
http://www.google.com/search?q=cache:s_WVB9Mv-4MC:www.geom.umn.edu/closed.html+&hl=en , but 
I don't know how to access all of them, and I feel that the loss of the Geometry Center is a loss to all of us 
who use the web. 

Encyclopedic Dictionary of Mathematics, second edition, MIT Press 1993; Hua, Harmonic Analysis of 
Functions of Several Complex Variables in the Classical Domains, Am. Math. Soc. 1979; Helgason, 
Differential Geometry, Lie Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and 
Geometric Analysis, Academic 1984; Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, 
Geometry of Lie Groups, Kluwer 1997; Gilmore, Lie Groups, Lie Algebras, and Some of Their 
Applications, John Wiley 1974; Edward Dunne's web site; Coquereaux and Jadczyk, Conformal Theories, 
Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains, Reviews in 
Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB 
pdf file. 

Tony's Home 

... 
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Wireframes, Surfaceframes, Volumes, 
 

etc.
 


Geometric volumes needed for calculation of force strengths include:
 

Force M Vol(M) 


gravity S^4 8pi^2/3 - S^4 is a 4-dim solid 


color CP^2 8pi^2/3 - CP^2 is a 4-dim solid 


weak S^2 x S^2 2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball 

4-dim S^2 x S^2 = 


= topological boundary of 6-dim 2-polyball 

Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 


= 2-dim surface frame of 4-dim S^2 x S^2 


e-mag T^4 4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 

4-dim T^4 = S^1 x S^1 x S^1 x S^1 =

 = topological boundary of 8-dim 4-polydisk 


Shilov Boundary of 8-dim 4-polydisk = 

= S^1 + S^1 + S^1 + S^1 = 

= 1-dim wire frame of 4-dim T^4 


Also note that: 

For U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not apply 
and are set equal to 1. 

From another point of view, the link manifold to the target vertex is trivial for the abelian neutral U(1) 
photons of Electromagnetism, so we take QE and DE to be equal to unity. 

Tony's Home Page 
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Neutrinos and EVOs 

Some Phenomena that can be understood in terms 
 

of the D4-D5-E6-E7-E8 VoDou Physics Model
 


● Atmospheric and Solar Neutrino Observations 
● Ken Shoulders's EVOs and Ball Lightning 

Atmospheric and Solar Neutrino Observations 

Consider the three generations of neutrinos: 
 

nu_e (electron neutrino); nu_m (muon neutrino); nu_t
 

and three neutrino mass states: nu_1 ; nu_2 : nu_3
 

and 
 

the division of 8-dimensional spacetime into 
 

4-dimensional physical Minkowski spacetime
 

plus
 

4-dimensional CP2 internal symmetry space.
 


The lightest mass state nu_1 corresponds to a neutrino 
 

whose propagation begins and ends in physical Minkowski spacetime,
 

lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
 


Physics Model the mass of nu_1 is zero at tree-level 
 


and it picks up no first-order correction while propagating 
 

entirely through physical Minkowski spacetime, 
 

so 
 

the first-order corrected mass of nu_1 is zero. 
 


Since only two of the three neutrinos have first-order mass, 
 

and since in the D4-D5-E6-E7-E8 VoDou Physics Model the 
 


neutrinos are not Majorana particles, 
 

there is no neutrino CP-violation or phase at first order. 
 


Consider the neutrino mixing matrix 
 


nu_1 nu_2 nu_3 

nu_e Ue1 Ue2 Ue3 

nu_m Um1 Um2 Um3 

nu_t Ut1 Ut2 Ut3 

file:///Phi2Pi/Users/tony/Documents/00000neutrino/snucalc.html (1 of 10) [3/9/2004 3:04:08 PM] 



Neutrinos and EVOs 

Assume the simplest mixing scheme with a massless nu_1 
 

and 
 

nu_3 has no nu_e component so that Ue3 = 0 or, in conventional 
 

notation, mixing angle theta_13 = 0 = sin(theta_13) 
 

and cos(theta_13) = 1.
 

Then we have (as described in the 2004 Particle Data Book): 
 


nu_1 nu_2 nu_3 

nu_e cos(theta_12) sin(theta_12) 0 

nu_m -sin(theta_12)cos(theta_23) cos(theta_12)cos(theta_23) sin(theta_23) 

nu_t sin(theta_12)sin(theta_23) -cos(theta_12)sin(theta_23) cos(theta_23) 

Assume that nu_3 has equal components of nu_m and nu_t so 
 

that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
 

notation, mixing angle theta_23 = pi/4. 
 

Then we have: 
 


nu_1 nu_2 nu_3 
 


nu_e cos(theta_12) sin(theta_12) 0
 


nu_m -sin(theta_12)/sqrt(2) cos(theta_12)/sqrt(2) 1/sqrt(2)
 


nu_t sin(theta_12)/sqrt(2) -cos(theta_12)/sqrt(2) 1/sqrt(2)
 


The heaviest mass state nu_3 corresponds to a neutrino 
 

whose propagation begins and ends in CP2 internal symmetry space,
 

lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
 


Physics Model the mass of nu_3 is zero at tree-level 
 


but it picks up a first-order correction propagating 
 

entirely through internal symmetry space by 
 

merging with an electron through the weak and electromagnetic forces, 
 

effectively acting not merely as a point 
 

but 
 

as a point plus an electron loop at both beginning and ending points
 

so 
 

the first-order corrected mass of nu_3 is given by 
 

M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
 

where the factor (1/sqrt(2)) comes from the Ut3 component 
 

of the neutrino mixing matrix 
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so that
 

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
 


= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
 

= 7.35 / 137 = 5.4 x 10^(-2) eV. 
 


Note that the neutrino-plus-electron loop can be anchored 
 

by weak force action through any of the 6 first-generation quarks 
 

at each of the beginning and ending points, and that the 
 

anchor quark at the beginning point can be different from 
 

the anchor quark at the ending point,
 

so that there are 6x6 = 36 different possible anchorings. 
 


The intermediate mass state nu_2 corresponds to a neutrino 
 

whose propagation begins or ends in CP2 internal symmetry space
 

and ends or begins in physical Minkowski spacetime, 
 

thus having only one point (either beginning or ending) lying 
 

in CP2 internal symmetry space where it can act not merely 
 

as a point but as a point plus an electron loop. 
 

According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 
 


of nu_2 is zero at tree-level 
 

but it picks up a first-order correction at only one (but not both) 
 

of the beginning or ending points
 

so that so that there are 6 different possible anchorings
 

for nu_2 first-order corrections, as opposed to the 36 different
 

possible anchorings for nu_3 first-order corrections,
 

so that 
 

the first-order corrected mass of nu_2 is less than 
 

the first-order corrected mass of nu_3 by a factor of 6, 
 

so 
 

the first-order corrected mass of nu_2 is
 

M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
 


= 9 x 10^(-3)eV. 
 


Therefore: 
 


the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
 

= ( 2916 - 81 ) x 10^(-6) eV^2 = 
 

= 2.8 x 10^(-3) eV^2
 


and 
 


the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
 

= ( 81 - 0 ) x 10^(-6) eV^2 = 
 

= 8.1 x 10^(-5) eV^2
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Set theta_12 = pi/6 so that cos(theta_12) = 0.866 = sqrt(3)/2
 

and sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end
 

points that are in the physical spacetime where massless nu_e lives.
 

Then we have for the neutrino mixing matrix:


 nu_1 nu_2 nu_3 
 


nu_e 0.87 0.50 
 0
 


nu_m -0.35 0.61 0.71
 


nu_t 0.35 -0.61 0.71
 


The above model is substantially consistent with experimental results as described in the 2004 Particle 
Data Book and in the presentation by deGouvea at the 2004 APS DPF meeting at UC Riverside, and it 
provides an intuitive physical understanding of those results. 
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Ken Shoulders's EVOs and Ball Lightning 


For reference, here are values of some useful physical quantities:
 


The effective G* induced by the zero point energy core needed
 

to stabilize a single spatially extended electron is ~ 10^40 G.
 


G* m / r = e / r G* m = e G* = e/m = 10^42
 


e Electron charge [Q] 1.381 E-34 cm
 


m_e Electron mass [M] 9.1095 E-28 gm

 6.764 E-56 cm
 


r_e Electron radius [L] 2.81794 E-13 cm

 classical (= alpha(h-bar/(m_e c))
 


r_es Electron Schwarzschild radius [L] 1.35264 E-55 cm

 (= 2G_0 m_e/c^2)

 22 orders of magnitude *smaller* than the Planck length
 


a_0 Bohr radius [L] 0.529177 E-08 cm

 ( = h-bar^2/(m_e e^2) )
 


Ken Shoulders and Steve Shoulders said in 1996: "... Highly organized, micron-sized clusters of 
electrons having soliton behavior ... have been investigated by K. Shoulders since 1980 ... a short Latin 
acronym has been adopted and the structure is called an EV, for strong electron. Their organizational 
properties have been theoretically studied and reported by P. Beckmann [... Petr Beckmann, "Electron 

Clusters," Galilean Electrodynamics, Sept./Oct., Vol. 1, No. 5, pp. 55-58, 1990 ...] and R. Ziolkowski [... Richard W. 
Ziolkowski and Michael K. Tippett, "Collective effect in an electron plasma system catalyzed by a localized 
electromagnetic wave," Physical Review A, vol. 43, no.6, pp. 3066-3072, 15 mar., 1991 ...] ... What is seen in the 
laboratory is an extremely energetic entity ... Measurements ... measuring the charge-to-mass ratio of the 
structure ...[by]... time-of-flight ... have been made showing there are no included ions to a limit of at least 
one ion per million electrons. The total number of electrons in a one micrometer diameter EV is 
10^11. ...". In 1999 they said: "... Throughout much of this work on EV energetics it has been obvious 
that we get more energy out of certain experiments than we put in. ...". 

In August 2004 e-mail messages about Shoulders's EVOs, Jack Sarfatti said: 

"... picture is of a self-assembled spherical shell or maybe a kind of Buckyball of N close-
packed electrons each of effective surface area ~ (h/mc)^2. This forms a closed cavity 
with some leakage perhaps, but the leakage rate decreases as N increases. Obviously there 
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will be a cavity boundary condition Casimir effect but I am pretty sure it is usually 
negligible in comparison with my strong gravity effect from Einstein's general relativity. ... 

... The KEY IDEA is as follows: 

1. The repulsive electro-static self energy per unit electron mass for the N poly-electron 
cluster is V(Coulomb Self-Energy) ~ N^2e^2/mr > 0 where the N electrons are arranged in 
a mono-layer thin spherical shell of thickness h/mc ~ 10^-11 cm 

i.e. Euclidean area of the shell is A = 4pir^2 = N(h/mc)^2 r ~ N^1/2(h/mc) = Schwarzschild 
radial coordinate if large space warp ... from G* ~ 10^40G at short-range. 

That is, N on-mass-shell bare electrons each of radius e^2/mc^2 ~ 10^-13 cm in a soup of 
virtual plasma of virtual photons and virtual electron-positron pairs - the latter partially 
condensed as a vacuum condensate! 

... a Casimir force ... plays a minor secondary role. The Casimir potential energy per unit 
electron mass will be of the form V(Casimir) ~ C(hc/mr)N(h/mcr)^2 Where C is a 
dimensionless coefficient that can be positive or negative ... Note that V(Casimir) scales 
only as N because it depends on the surface area of the N poly-electron thin shell. This is a 
boundary effect! 

Ignoring rotational and vibrational modes - to be added later. All we have next is the GR 
correction term ... V(Dark Energy) = c^2/\zpfr^2 a 3D Harmonic Oscillator Potential like a 
ball in a tunnel through center of Earth 

Note that /\zpf > 0 i.e. an anti-gravity repulsive "dark energy" exotic vacuum core that 
COUNTER-INTUITIVELY BINDS the N electrons into a metastable BOUNDARY 
WALL THIN POLY-ELECTRON SHELL making the QED Casimir force in the first place 
... Adding all three potential energies Coulomb, Casimir & General Relativity with PW 
Anderson's "More is Different" 

V(total) = BN^2(e^2/mr) + CN(hc/mr)(h/mcr)^2 + c^2/\zpfr^2 

B is also a dimensionless coefficient The critical point for dynamical equilibrium is 
dV(total)/dr = 0 i.e. the total acceleration must vanish in metastable equilibrium where r --> 
r* -BN^2(e^2/mr*^2) - 3CN(hc/mr*^2)(h/mcr*)^2 + 2c^2/\zpfr* = 0 

So I do not care about Casimir force, which when N >> 1 is obviously a small perturbation! 

We now have a more accurate formula for r*, or rather, if you want to keep r* = 
 
N^1/2(h/mc) then you can compute /\zpf.
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We also have the stability constraint: d^V(total)/dr^2 > 0 

When this constraint is violated WE HAVE WHAT IS BEGINNING TO SUGGEST A 
BOMB! ... 

... you must explain why the boundary forms! You cannot impose it by fiat. The boundary 
is the thin shell of charge itself of radius a ~ N^1/2(h/mc). If N ~ 10^12 that gives a ~ 10^-5 
cm. ... I don't think it works well for 2 electrons. You need, in simplest model, N >> 1 
electrons close-packed to form a sphere ...". 

My model for EVOs also makes a spherical shell, but it is a two-layer shell, motivated by the formation of 
a blastocyst two-layer shell in embryology, and it also explains how the door to the high-energy vacuum 
is opened. 

Here is an 8-step description of my model:
 


1 - A bunch of electrons are zapped in Ken Shoulders's apparatus
 

with a complicated electromagnetic field.
 


2 - One of the electrons finds another with opposite spin
 

and they form a Cooper pair of two electrons
 

in a dumbbell configuration.
 


3 - They find another Cooper pair, and the 4 of them form
 

a double-dumbbell tetrahedral configuration.
 


4 - The tetrahedron finds (or catalyzes the formation of)
 

another opposite-oriented tetrahedron, and the 8 of them
 

form a cube.
 


5 - Each of the 8 vertices of the cube finds from the cloud
 

an opposite-spin electron, and the 16 of them look like
 

Cooper pairs at each of the 8 cube vertices
 

with the long axis of each pair on a diagonal of the cube.
 


FORMATION OF THE 16 CONFIGURATION IS LIKE THE MORULA / BLASTOCYST 

TRANSITION 


( At age 4 days, a human embryo consists of a solid ball of 16 cells, called the morula. At the next stage of cell division, the 
blasocyst forms. Here is a blastocyst image 
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from http://www.visembryo.com/baby/stage3.html which states: "... Cell division continues, and a cavity known as a 
blastocele forms in the center of the morula. Cells flatten and compact on the inside of the cavity ... the appearance of the 

cavity in the center the entire structure is now called a blastocyst. ... two cell types are forming: the embryoblast (inner cell 
mass on the inside of the blastocele), and the trophoblast (the cells on the outside of the blastocele). ...". ) 

THE CENTER OF THE CUBE IS A HOLLOW INTERIOR,
 

with a 2-layer boundary of 8 inner electrons of each Cooper pair
 

and 8 outer electrons of each Cooper pair.
 

The 8 inner electrons can be thought of as being bounded by
 

the 8 outer electrons.
 


6 - Any energy (kinetic or repulsive electromagnetic) of
 

the 8 inner electrons confined by the boundary of the 8 outer electrons
 

is transferred to the Bohm Quantum Potential by the process 
 

described in Bohm's Hidden Variable Paper II, section 5,
 

(reprinted at page 387 of Quantum Theory and Measurement,
 

edited by Wheeler and Zurek (Princeton 1983))
 

in which Bohm says:


 "... the PSI-field is able to bring the particle to rest

 and to transform the entire kinetic energy into potential energy

 of interaction with the PSI-field. ...".
 


Bohm discusses specifically the situation of

 "... a "free" particle contained between two impenetrable and

 perfectly reflecting walls, separated by a distance L. ...",
 


but
 

perhaps a similar analysis might apply to a spherical cluster.
 

Bohm goes on to say:


 "... at first sight, it may seem puzzling

 that a particle having a high energy should be at rest

 in the empty space between two walls.
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 Let us recall, however, that the space is not really empty,

 but contains 
 

an objectively real PSI-field that can act on the particle. ...".
 


7 - The increased energy of the Bohm Quantum Potential is
 

now enough to open the door to the high-energy vacuum,
 

which effectively gives the electron configuration
 

access to conformal degrees of freedom of of vacuum dark energy etc.
 


8 - The electron double-layer with central vacuum energy configuration,
 

which is the EVO, then begins to collect the other electrons in
 

the cloud, making them into Cooper pairs and sticking them into
 

the sort-of-spherical double-layer.
 

The outer layer of electrons acts as a protective boundary for
 

the EVO, because if a hostile electron/positive ion system
 

attacks the EVO, an outer boundary EVO electron neutralizes
 

the positive ion and the EVO captures the remaining electron
 

to replace the boundary electron.
 

The entire EVO system continues to grow until the electrons
 

of the cloud are all assimilated into it (about 10^12 electrons
 

in the case of EVOs manufactured by Ken Shoulders).
 


Ball lightning can be a lot larger than the size of the Ken Shoulders manufactured EVO because lightning 
can be more energetic than his machines. 

A typical Ball Lightning has r ~ 10 cm, N = 10^21.
 


Use the hydrogen atom as the basis of comparison
 

where r ~ 10^-8 cm and N = 1
 

with self-electrical force ~ 10^+16
 

compared to
 

the Ball Lightning self-electrical force 10^42 x 10^-2 = 10^40
 

in these relative dimensionless units.
 


That is,
 

the self-electrical force at the
 

surface of the Ball Lightning assumed to be in a spherical thin shell
 

is ~ 10^24 stronger than the electrical force on
 

the atomic electron in the ground state of the hydrogen atom.
 


Next consider a single electron as a shell of charge e
 

at the classical electron radius 10^-13cm.
 

The relative self-electric force is then 10^+26.
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Therefore,
 

the electrical force of the Ball Lightning is
 

about 10^14 larger than that on a single electron.
 


The effective G* induced by the zero point energy core needed
 

to stabilize a single spatially extended electron is ~ 10^40 G.
 


That is
 

the effective Planck length Lp* in
 

the interior of a single electron is ~ 10^-13 cm.
 


The effective Planck length in the interior of the Ball Lightning
 

is therefore ~ 10^-6 cm since G* ~ Lp^*2.
 


Tony Smith's Home Page 

...... 
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Segal Conformal Physics and GraviPhotons 

Cosmology, Gravity, and the WMAP ratio 
 

0.73 : 0.23 : 0.04


Frank D. (Tony) Smith, Jr., Cartersville, Georgia USA 

[ Note - shortly after arXiv removed this paper, in response to some comments mde by others, I added 
the material set off by [ ] . ] 

Abstract 

WMAP results indicate that our universe is now made up of 73% dark energy (DE), 23% dark matter 
(DM), and 4% ordinary matter (OM), the DE possibly being in the form of a cosmological constant 
(itself a misnomer, as a "cosmological constant" can be variable). A model of gravity based on the 
conformal group Spin(2,4) = SU(2,2), motivated by work of I. E. Segal, can be used to estimate the 
present-day DE : DM : OM ratio. If DM obeys the ordinary matter equation of state, then the model 
gives the ratio 0.753 : 0.202 : 0.045, which is quite close to the WMAP observation of 0.73 : 0.23 : 0.04. 

WMAP results indicate that our universe is now made up of 73% dark energy (DE), 23% dark matter 
(DM), and 4% ordinary matter (OM), the DE possibly being in the form of a cosmological constant 
(itself a misnomer, as a "cosmological constant" can be variable). 

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the 
MacDowell-Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which 
is the group used by Irving Ezra Segal in his work on gravity and cosmology. 

The 15 generators of the Conformal Group SU(2,2) = Spin(2,4) correspond to: 

● 3 Rotations; 
● 3 Boosts; 
● 4 Translations; 
● 4 Special Conformal transformations; and 
● 1 Dilatation. 

The main purpose of this paper is to use the structure of the Conformal group to estimate the present-day 
ratio 
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DE : DM : OM 


which, according to WMAP results, is 

.73 : .23 : .04 

The basis of the estimation is the following correspondence: 

●	 DE (dark energy, cosmological constant) - the 10 Rotations, Boosts, and Special Conformal 
generators 

●	 DM (dark matter) - the 4 Translations 
●	 OM (ordinary matter) - the 1 Dilatation 

[ Here is some motivation for the above correspondence: 

❍	 	 DE is the NORMAL state of stuff in our universe (it is now, according to WMAP, about 
73% of it). It looks more like deSitter spacetime than Minkowski spacetime. In Segal's 
model and as Aldrovandi and Peireira show in some mathematical detail in their paper at 
gr-qc/9809061 the DE spacetime structure comes from "... the group Q, formed by a semi-
direct product between Lorentz and special conformal transformation groups ...". Those are 
the 10 Rotations, Boosts and Special Conformal generators that correspond to DE. 

❍	 	 DM is a lesser part (it is now, according to WMAP, about 23% of it) of our universe, and 
differs from the dominant DE by being based on the 4 Translations that are the basis for 
Einstein's description of spacetime curvature, which in turn describes effective mass (such 
as the mass of such DM candidates as primordial black holes). Those 4 Translations 
therefore correspond to DM. 

❍	 	 OM (the stuff of which we and Earth are made) is sort of weird and exceptional (it is now, 
according to WMAP, only about 4% of it). For us to call it ordinary is quite provincial, 
because it is only ordinary in the context of our physical bodies and the planet on which 
we live. What characterizes all OM is that its mass comes from the Higgs mechanism. The 
Dilatation gives the spin 0 Higgs field, and therefore all the mass of OM, so the 1 
Dilatation therefore corresponds to OM. 

In terms of I. E. Segal's book Mathematical Cosmology and Extragalactic Astronomy (Academic 
Press 1976), you might say that DE and DM are respectively related to Unispace and Minkowski 
space, and that OM is something like a little frothy foam on/in the DE/DM system. ] 

As a first-order calculation, the correspondence gives the ratio 

DE : DM : OM = 10/15 : 4/15 : 1/15 = .67 : .27 : .06 
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However, the various components of DE, DM, and OM vary differently with time (or, equivalently, with 
the radius of our expanding universe), so the ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or 
scale factor, of our Universe, so it is necessary to ask at what stage of the expansion of the universe 
should the first-order ratio 0.67 : 0.27 : 0.06 be valid. In order to answer that question, we should try to 
see what are the Special Times in the History of our Universe ? 

There seem to be four Special Times in the history of our Universe: 

●	 the Big Bang Beginning of Inflation (about 13.7 Gy BP); 
●	 the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 

13.7 Gy BP); 
●	 the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple 

vertical line at about z = 0.587 and about 7 Gy BP). According to a hubble site web page credited 
to Ann Feild, the above diagram "... reveals changes in the rate of expansion since the universe's 
birth 15 billion years ago. ... The curve changes noticeably about 7.5 billion years ago, when 
objects in the universe began flying apart as a faster rate. ...". According to a CERN Courier web 
page: "... Saul Perlmutter, who is head of the Supernova Cosmology Project ... and his team have 
studied altogether some 80 high red-shift type Ia supernovae. Their results imply that the 
universe was decelerating for the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". According to astro-ph/0106051 by Michael S. Turner 
and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at 
z = 1.7 provides direct evidence for an early phase of slowing expansion if the dark energy is a 
cosmological constant ...". 

● the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion 
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(green line) from End of Inflation (first interesection) through Inflection Point (second 
intersection, at purple vertical line at about z = 0.587 and about 7 Gy BP) to the Third Intersection 
(at red vertical line at z = 0.145 and about 2 Gy BP), which is also around the times of the 
beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed 
formations, a Snowball Earth, and the start of the Oklo fission reactor. 

After the Last Intersection at the end of the Early Part of the Accelerating Expansion of our Universe, 
expansion of our Universe continues to accelerate with the Late Part of its Accelerating Expansion. 

Those four Special Times define four Special Epochs: 

● The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The 
Inflation Epoch is described by Zizzi Quantum Inflation, ending with Self-Decoherence of our 
Universe. 

●	 The Decelerating Expansion Epoch, beginning with the End of Inflation. During the 
Decelerating Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the Matter 
Components (Dark and Ordinary) remain more prominent than they would be under the "standard 
norm" conditions of Linear Expansion. 

●	 The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending 
with the Last Intersection of Accelerating Expansion with Linear Expansion. During Accelerating 
Expansion, the prominence of Matter Components (Dark and Ordinary) declines, reaching the 
"standard norm" condition of Linear Expansion at the end of the Early Accelerating Expansion 
Epoch at the Last Intersection with the Line of Linear Expansion. 

●	 The Late Accelerating Expansion Epoch, beginning with the Last Intersection and continuing 
into the far future. During the Late Accelerating Expansion Epoch, DE dark energy is more 
prominent than it would be under the "standard norm" conditions of Linear Expansion. 

In making my estimation of the ratio DE : DM : OM, the time of the first approximation ratio 0.67 : 
0.27 : 0.06 is taken to be the time of the Last Intersection, which is about 2 billion years ago. 

To see how the ratio DE : DM : OM evolved during the 2 billion years from the Last Intersection to the 
present time, you must know the value of w in equation of state 

density =proportional= 1 / R^3(1+w) 

for DE, DM, and OM in our universe at a time when its scale factor is R. 

●	 For DE (dark energy cosmological constant), w = -1 
●	 For DM(dark matter) that obeys the ordinary matter equation of state, w = 0 
●	 For OM, w = 0 
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About 2 billion years ago, the redshift z = 0.145 , or 1+z = 1.145, or (1+z)^3 = 1.5, so that from then to 
now: 

●	 DM density would decline by the1 / R^3 factor as Ordinary Matter, from .27 to .27 / 1.5 = .18. 
●	 OM density would decline by the1 / R^3 factor as Ordinary Matter, from .06 to .06 / 1.5 = .04 
●	 DE density would remain constant at .67. 

Therefore, the ratio as of now would be DE : DM : OM = .67 : .18 : .04 = .753 : 202 : 0.45 or 75.3% : 
 
20.2% : 4.5% 
 

which is quite close to the WMAP observation of 73% : 23% : 4%. 
 

If Cold Dark Matter = PBH + MOND: 

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of the 
Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions from other 

Worlds of the Many-Worlds. ) 

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter 
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary 
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less 
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future. As to 
how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate 
analysis would be, if Cold Dark Matter = (1/2) PBH + (1/2) MOND: 

●	 /\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 
/ 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively; 

●	 CDM Black Hole decay would be ignored; 
●	 pre-existing CDM MOND density (1/2)(0.27) = 0.14 would not decline; and 
●	 pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary 

Matter, from (1/2)(0.27) = 0.13 to ( 0.13 / 1.5 ) = 0.09. 

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.13 = 0.09 = 0.04 should be summed to 
get a total first-order excess of 0.06, which in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 
27, producing, for NOW after 2 Gy of expansion: 

●	 /\ factor = 0.67 + 0.06 x 5/7 = 0.67 + 0.04 = 0.71; and 
●	 CDM Black Hole factor = 0.23 + 0.06 x 2/7 = 0.23 + 0.02 = 0.25 

for a total calculated ratio for NOW of 0.71 : 0.25 : 0.04 so that the present ratio of 0.73 : 0.23 : 0.04 
observed by WMAP seems to me to be quite consistent with the cosmology of the D4-D5-E6-E7-E8 
VoDou Physics model if Cold Dark Matter = PBH + MOND. 
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[ July 2004 note by Frank D. (Tony) Smith, Jr., on 

Josephson Junctions and Dark Energy 

Consider the experimental results mentioned in the Beck and Mackey paper at 
http://xxx.lanl.gov/abs/astro-ph/0406504 in which they say: 

"... the zero-point term has proved important in 

● explaining X-ray scattering in solids ... ; 
● understanding of the Lamb shift ... in hydrogen ... ; 
● predicting the Casimir effect ... ; 
● understanding the origin of Van der Waals forces ... ; 
● interpretation of the Aharonov-Bohm effect ... ; 
● explaining Compton scattering ... ; and 
● predicting the spectrum of noise in electrical circuits ... . 

It is this latter effect that concerns us here. ... We predict that the measured spectrum in Josephson 
junction experiments must exhibit a cutoff at the critical frequency nu_c ... [ corresponding to the 
currently observed Dark Energy density 0.73 x critical density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3 ]... 
If not, the corresponding vacuum energy density would exceed the currently measured dark energy 
density of the universe. ... The energy associated with the computed cutoff frequency nu_c ...[ about 1.7 
x 10^12 Hz ]... 

E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ... 

coincides with current experimental estimates of neutrino masses. .. It is likely that the Josephson 
junction experiment only measures the photonic part of the vacuum fluctuations, since this experiment is 
purely based on electromagnetic interaction. ... 

If it is possible to increase the maximum frequency by a factor of about 3, then this experiment could 
provide valuable information on the nature of dark energy. ... 

If the frequency cutoff is observed, it could be used to determine the fraction ... of dark energy density 
that is produced by electromagnetic processes ... 

Finally, we conjecture that it will be interesting to re-analyze experimentally observed 1/f noise in 
electrical circuits under the hypothesis that it could be a possible manifestation of suppressed zero-point 
fluctuations. ... Our simple theoretical considerations show that 1/f noise arises naturally if bosonic 
vacuum fluctuations are suppressed by fermionic ones. ...". 
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AS TO THE ISSUE OF LORENTZ INVARIANCE OF A CUTOFF 
 

at higher energies than have yet been observed
 

in Josephson Junction fluctuations, 
 

my view is that you need to have ALL the forces 
 

(gravity, color, weak, and QED) to get cancellations 
 

that give a cosmological constant near zero, 
 

and when you get energetic enough to introduce neutrinos, 
 

you are effectively bringing in the weak force 
 

that is felt by the neutrinos so that you begin to change 
 

the equation (or introduce a cut-off) at that energy.
 

Since the cut-off is due to introduction of weak force effects 
 

(and probably NOT a simple hard-line energy/frequency cut-off, 
 

which could violate Lorentz symmetry) 
 

it probably is a cut-off regulated by the gauge symmetry 
 

of the weak force. As Lubos Motl said in an spr post : 
 


"... cutoffs ...[can be]... Lorentz invariant ... the gauge 
 

symmetries: the regulators must be of specific kind to preserve 
 

these kinds of symmetry - but they almost always preserve 
 

Lorentz symmetry. ...", 
 

so the cut-off due to the phasing in of the weak force probably 
 

does not violate Lorentz symmetry.
 

As you go to higher and higher energies, 
 

you introduce more and more forces, etc, 
 

and in the high-energy limit of D4-D5-E6-E7-E8 VoDou Physics
 


there are cancellations due to subtle supersymmetry.
 


AS TO EXPERIMENTAL RESULTS, Beck and Mackey say:
 


1 - the critical density in our universe now is about 5 GeV/m^3
 


2 - it is made up of Dark Energy : Dark Matter : Ordinary Matter

 in a ratio DE : DM : OM = 73 : 23 : 4
 


3 - the density of the various types of stuff in our universe now is

 DE = about 4 GeV/m^3

 DM = about 1 GeV/m^3

 OM = about 0.2 GeV/m^3
 


4 - the density of vacuum fluctuations already observed

 in Josephson Junctions is about 0.062 GeV/m^3

 which is for frequencies up to about 6 x 10^11 Hz
 


5 - the radiation density (for photons) varies with frequency

 as the 4th power of the frequency, i.e., as ( pi h / c^3 ) nu^4
 


6 - if Josephson Junction frequencies were to be experimentally

 realized up to 2 x 10^12 Hz, then, if the photon vacuum fluctuation

 energy density formula were to continue to hold,

 the vacuum energy density would be seen to be 0.062 x (20/6)^4 =

 = about 7 GeV/m^3 which exceeds the total critical density

 of our universe now
 


file:///Phi2Pi/Users/tony/Documents/0000000revJuly04/reviswmap.html (2 of 7) [5/7/2004 10:03:20 PM] 



Segal Conformal Physics and GraviPhotons 

7 - to avoid such a divergence being physically realized,

 neutrinos should appear in the vacuum at frequencies high

 enough that E = h nu exceeds their mass of about 8 x 10^(-3) eV,

 or at frequencies over about 1.7 x 10^12 Hz
 


8 - if Josephson Junctions could be developed to see vacuum

 fluctuation frequencies up to 10^12 Hz, and if the

 photon equation were to hold there, then the obseved vacuum

 fluctuation density would be about 0.5 GeV/m^3

 which is well over the 0.2 GeV/m^3 Ordinary Matter energy density

 which means that

 DE and/or DM COMPONENTS WOULD BE SEEN IN VACUUM FLUCTUATIONS

 IN JOSEPHSON JUNCTIONS THAT GO UP TO 10^12 HZ FREQUENCY
 


As to the experimental question:
 


HOW TO DESIGN A 10^12 HZ JOSEPHSON JUNCTION ?
 


A PhysicsWeb article by Belle Dume at
 

http://physicsweb.org/article/news/8/6/17
 

describes the Beck and Mackey paper, saying
 

"... In 1982, Roger Koch and colleagues,
 

then at the University of California at Berkeley
 

and the Lawrence Berkeley Laboratory,
 

performed an experiment in which they measured
 

the frequency spectrum of current fluctuations in Josephson junctions.
 

Their system was cooled to millikelvin temperatures
 

so that thermal vibrations were reduced to a minimum,
 

leaving only zero-point quantum fluctuations. ...".
 


So, our junction must be cooled to a few millikelvin,
 

which was done back in 1982,
 

which means that the next question is how to find a junction
 

sensitive to terahertz fluctuations.
 

Here are a couple of relevant references:
 


According to a paper by at
 

http://www.iop.org/EJ/abstract/0953-2048/15/12/309
 

Terahertz frequency metrology based on high-Tc Josephson junctions
 

J Chen1, H Horiguchi1, H B Wang1, K Nakajima1, T Yamashita2 and P H Wu3
 

1 Research Institute of Electrical Communication,
 

Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-8577, Japan
 

2 New Industry Creation Hatchery Center, Tohoku University,
 

04 Aza-aoba, Aramaki, Aoba-ku, Sendai 980-8579, Japan
 

3 Department of Electronic Science and Engineering,
 

University of Nanjing, Nanjing 210093, People's Republic of China
 

Received 1 July 2002
 

Published 22 November 2002:
 

"... Using YBa2Cu3O7/MgO bicrystal Josephson junctions
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operating between 6-77 K,
 

we have studied their responses
 

to monochromatic electromagnetic radiation from 50 GHz to 4.25 THz.
 

We have obtained direct detections for radiation
 

at 70 K from 50 GHz to 760 GHz
 

and
 

at 40 K from 300 GHz to 3.1 THz. ...".
 


Some details of how to make such things were outlined at
 

http://fy.chalmers.se/~tarasov/e1109m_draft.htm
 

by E. Stepantsov a,b, M. Tarasov a,c, A.Kalabukhov a,d,
 

T. Lindströoem a, Z. Ivanov a, T. Claeson a

a MINA, Chalmers University of Technology and Göteborg University,
 

GothenburgGöteborg, SE-41296, Sweden
 

b Institute of Crystallography, Leninsky Prosp 59, Moscow 117333, Russia
 

c Institute of Radio Engineering and Electronics, Mokhovaya 11,
 

Moscow 101999, Russia
 

d Department of Physics, Moscow State University, 119899 Moscow, Russia
 

dated August 2001
 

"... Submicron YBCO bicrystal Josephson junctions
 

and devices for high frequency applications were designed, fabricated
 

and experimentally studied. 
 

The key elements of these devices are bicrystal sapphire substrates. 
 

... A technological process based on deep ultraviolet photolithography
 

using a hard carbon mask was developed for the fabrication of 0.4-0.6 mm
 

wide Josephson junctions. ...
 

These junctions were used as Josephson detectors and spectrometers
 

at frequencies up to 1.5 THz ...".
 


As to the possibility of using arrays of Josephson junctions,
 

here is a relevant article:
 


A paper entitled
 

Averaged Equations for Distributed Josephson Junction Arrays
 

at
 

http://www.physics.gatech.edu/mbennett/dist2003.pdf
 

by Matthew Bennett and Kurt Wiesenfeld says:
 

"... The Kirchhoff limit is valid provided the size of the system
 

is small compared to the wavelength of the electromagnetic radiation.
 

As it happens, the twin technological goals of generating higher
 

operating frequencies ...
 

and larger output powers (and thus more junctions)
 

both work against this limit. ...
 

To take an example,
 

an array operating at 300 GHz - not a particularly high frequency
 

for Josephson junctions - corresponds to a wavelength of 0.4 millimeters
 

when the index of refraction is 2.5;
 

for a typical spacing of 10 micrometers,
 

this is about the same size as an array of about 40 junctions - not a
 

particularly large number for Josephson arrays ...
 


file:///Phi2Pi/Users/tony/Documents/0000000revJuly04/reviswmap.html (4 of 7) [5/7/2004 10:03:20 PM] 



Segal Conformal Physics and GraviPhotons 

at higher frequencies
 

the current in the wire is not necessarily spatially uniform,
 

so the wire becomes a significant dynamical entity which couples
 

the junctions along its length. ... we model the wire as a lossless
 

transmission line ...
 

...
 

The resonant case is especially revealing, and leads to significant
 

physical insight into achieving attracting synchronized dynamics.
 

The tighter the clusters,
 

the more likely it is that phase locked solutions appear. ...
 

There are also hints
 

that distributed arrays exhibit fundamentally different phenomena
 

than their lumped counterparts.
 

In one case, experiments on distributed Josephson arrays
 

reported evidence of super-radiance ...". 
 


Here is picture that I have in my mind for building 
 

a Josepson Junction device for exploring vacuum fluctuations:
 


Consider the nested tori and linked circles of a Clifford-Hopf
 

3-sphere fibration. This picture 
 


shows one torus,
 

so imagine a lot of tori nested as in this picture
 


These pictures 
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show that for any given torus in the nesting 
 

the circles are interlinked similarly to 24-cell paths.
 


Let each circle be a superconducting wire carrying some current,
 

and
 

let all the circles be embedded in an insulator so that the
 

whole thing has characteristics of a lot of Josephson Junctions
 

and
 

then play with various magnetic field configurations
 

and
 

then watch what happens.
 


In order to get up to the terahertz energy level you might
 

have to fabricate the thing on sub-millmeter scales,
 

which should be fun. When you get down to micron - nanometer 
 

scales, you get to scales of subcellular biological structures 
 

such as microtubules and centrioles (this picture
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shows centriole structure), so maybe evolution has already
 

built some related stuff into our cells,
 

and maybe this stuff is on the borderline between
 

conventional semiconductor/superconductor fabrication
 

and biological growth of structures. 
 


] 
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Universe, Unispace, Pioneer and Uranus
 


In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (page 68), 
Segal says: "... We use the term unispace (short for universal covering space) for the universal space ... 
unispace is conformally an infinite-sheeted covering of Minkowski space augmented by a light cone at 
infinity. Similarly, unitime refers to the natural time T in this space. ...".

 In the D4-D5-E6-E7-E8 VoDou Physics model, our 4-dimensional Physical SpaceTime Universe begins 
as a relatively small spatial volume that is entirely high-energy unispace, in which all 15 generators of 
Conformal Spin(2,4) Unispace, including the 4 Conformal GraviPhoton generators, are effective. 

After some expansion, some regions of our Universe become Gravitationally Bound Domains (such as, 
for example, Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming 
domains within our Universe like IceBergs in an Ocean of Water. 

Note that Gravitationally Bound Domains are defined by their gravitational accelerations, 
not by their size - there is no correlation with system size. 

The process of formation of Gravitationally Bound Domains releases (like latent heat of fusion when Ice 
freezes from Water) the excess of the Conformal Unienergy of Unispace over the Poincare Energy of 
Minkowski space. 
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Note that, within the Gravitationally Bound Domains there can exist Islands of Unispace in which all 15 
generators of Conformal Spin(2,4) remain effective (such as, for example, Protostar Clouds of Dust and 
Gas - like Puddles of Water on an IceBerg floating in an Ocean of Water 

When a Protostar Clouds of Dust and Gas condense to form the Gravitationally Bound 
Domain of a Star and its Planets, the process releases (like latent heat of fusion when Ice 
freezes from Water) the excess of the Conformal Unienergy of Unispace over the Poincare 
Energy of Minkowski space). 

During and after more expansion of our Universe as a whole, the Gravitationally Bound Domains do not 
expand within themselves, but are carried apart from each other as in the familiar example of inflating a 
Balloon with Coins glued to its surface. 
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Since our laboratories on our Earth are Gravitationally Bound Domains, our conventional experiments on 
Earth only see the Poincare Energy of Minkowski space. 

However: 

Since the Pioneer spacecraft are not bound to our Solar System, 

the Pioneer Spacecraft are experiments beyond the Gravitationally 
Bound Domain of our Earth-Sun Solar System. 

In their Study of the anomalous acceleration of Pioneer 10 and 11, gr-qc/0104064, John D. Anderson, 
Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin Nieto, and Slava G. Turyshev say: "... 
The latest successful precession maneuver to point ...[Pioneer 10]... to Earth was accomplished on 11 
February 2000, when Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth 
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ... The next attempt at a 
maneuver, on 8 July 2000, was unsuccessful ... conditions will again be favorable for an attempt around 
July, 2001. ... At a now nearly constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will 
continue its motion into interstellar space, heading generally for the red star Aldebaran ... about 68 light 
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years away ... it should take Pioneer 10 over 2 million years to reach its neighborhood.... 

Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager trajectories. Digital artwork by T. Esposito. NASA ARC Image 
# AC97-0036-3. 

... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ... The last communication 
from Pioneer 11 was received in November 1995, when the spacecraft was at distance of [about] 40 AU 
from the Sun. ... Pioneer 11 should pass close to the nearest star in the constellation Aquila in about 4 
million years ... 

... Calculations of the motion of a spacecraft are made on the basis of the range time-delay and/or the 
Doppler shift in the signals. This type of data was used to determine the positions, the velocities, and the 
magnitudes of the orientation maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in 
this study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ... analyses of radio 
Doppler ... data ... indicated that an apparent anomalous acceleration is acting on Pioneer 10 and 11 ... 
The data implied an anomalous, constant acceleration with a magnitude a_P = 8 x 10^(-8) cm / s^2 , 
directed towards the Sun ... 

... The anomalous acceleration is too large to have gone undetected in planetary orbits, particularly for 
Earth and Mars. ... For Earth and Mars, delta_r is about -21 km and -76 km. However, the Viking data 
determines the difference between the Mars and Earth orbital radii to about a 100 m accuracy, and their 
sum to an accuracy of about 150 m. The Pioneer effect is not seen. Further, a perturbation in r produces a 
perturbation to the orbital angular velocity ... The determination of the synodic angular velocity ... is 
accurate to 7 parts in 10^11 , or to about 5 ms accuracy in synodic period. The only parameter that could 
possibly mask the spacecraft-determined a_R is ( G M_sun ). But a large error here would cause 
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inconsistencies with the overall planetary ephemeris ... Also, there would be a problem with the advance 
of the perihelion of Icarus ... We conclude that the Viking ranging data limit any unmodeled radial 
acceleration acting on Earth and Mars to no more than 0.1 x 10^(-8) cm / s^2 . ... the size of the 
anomalous acceleration is of the order c H, where H is the Hubble constant ... 

... The Aerospace Corporation's Compact High Accuracy Satellite Motion Program (CHASMP) ... 
analysis of Pioneer 10 data ... showed an unmodeled acceleration in a direction along the radial toward 
the Sun ... The value is ( 8.65 +/- 0.03 ) x 10^(-8) cm / s^2 ... agreeing with JPL's result ... 

... Without using the apparent acceleration, CHASMP shows a steady frequency drift of about -6 x 10^(
9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... 

... This equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with the apparent 
Pioneer acceleration is a_P = a_t c. ... 

... Having noted the relationships 

a_P = c a_t 
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and that of ... 

a_H = c H -> 8 x 10^(-8) cm / s^2 

if H = 82 km / s / Mpc ... 

we were motivated to try to think of any ... "time" distortions that might ... fit the CHASMP Pioneer 
results ... In other words ... 

Is there any evidence that some kind of "time acceleration" is being seen? 

... In particular we considered ... Quadratic Time Augmentation. This model adds a quadratic-in-time 
augmentation to the TAI-ET ( International Atomic Time - Ephemeris Time ) time transformation, as 
follows 

ET -> ET + (1/2) a_ET ET^2 

The model fits Doppler fairly well ... 

... There was one [other] model of the ...[time acceleration]... type that was especially fascinating. This 
model adds a quadratic in time term to the light time as seen by the DSN station: 

delta_TAI = TAI_received - TAI_sent -> 

-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 ) 

It mimics a line of sight acceleration of the spacecraft, and could be thought of as an expanding space 
model. Note that a_quad affects only the data. This is in contrast to the a_t ... that affects both the data 
and the trajectory. ... This model fit both Doppler and range very well. Pioneers 10 and 11 ... the 
numerical relationship between the Hubble constant and a_P ... remains an interesting conjecture. ...". 

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (pages 61-62 
and 72), Segal says: 
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"... Temporal evolution in ... Minkowski space ... is 

H -> H + s I 

... unispace temporal evolution ... is ... 

H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2) 

...". 

Therefore, 

the Pioneer Doppler anomalous acceleration is an experimental observation of a system that is not 
gravitationally bound in the Earth-Sun Solar System, and its results are consistent with Segal's 

Conformal Theory. 

Rosales and Sanchez-Gomez say, at gr-qc/9810085 : 

"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts should 
be a consequence of the existence of some local curvature in light geodesics when using 
the coordinate speed of light in an expanding spacetime. This suggests that the Pioneer 
effect is nothing else but the detection of cosmological expansion in the solar system. ... 
the ... problem of the detected misfit between the calculated and the measured position in 
the spacecrafts ... this quantity differs from the expected ... just in a systematic "bias" 
consisting on an effective residual acceleration directed toward the center of coordinates; 
its constant value is ... H c ... This is the acceleration observed in Pioneer 10/11 
spacecrafts. ... a periodic orbit does not experience the systematic bias but only a very 
small correction ... which is not detectable ... in the old Foucault pendulum experiment ... 
the motion of the pendulum experiences the effect of the Earth based reference system 
being not an inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a 
new cosmological Foucault experiment, the solar system based coordinates, being not the 
true inertial frame with respect to the expansion of the universe, mimics the role that the 
rotating Earth plays in Foucault's experiment ...". 

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound to the solar system (in 
a "periodic orbit") are in one phase (non-expanding pennies-on-a-balloon) while unbound (escape 
velocity) objects are in another phase (expanding balloon) that "feels" expansion of our universe is very 
similar to my view of such things as described on this page. The Rosales and Sanchez-Gomez paper very 
nicely unites: 
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●	 the physical 2-phase (bounded and unbounded orbits) view; 
●	 the Foucault pendulum idea; and 
●	 the cosmological value H c. 

My view, which is consistent with that of Rosales and Sanchez-Gomez, can be summarized as a 2-phase 
model based on Segal's work which has two phases with different metrics: 

●	 a metric for outside the inner solar system, a dark energy phase in which gravity is described in 
which all 15 generators of the conformal group are effective, some of which are related to the 
dark energy by which our universe expands; and 

●	 a metric for where we are, in regions dominated by ordinary matter, in which the 4 special 
conformal and 1 dilation degrees of freedom of the conformal group are suppressed and the 
remaining 10 generators (antideSitter or Poincare, etc) are effective, thus describing ordinary 
matter phenomena. 

If you look closely at the difference between the metrics in those two regions, you see that the full 
conformal dark energy region gives an "extra acceleration" that acts as a "quadratic in time term" that has 
been considered as an explanation of the Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. 
Lau, Anthony S. Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064 . 

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar anomalous 
acceleration in regions where c^2 /\ dark energy / dark matter is effectively present. If there is a phase 
transition (around Uranus at 20 AU) whereby ordinary matter dominates inside that distance from the sun 
and exotic dark energy / dark matter appears at greater distances, then Jack's model could also explain the 
Pioneer anomaly and it may be that Jack's model with ordinary and exotic phases and my model with 
deSitter/Poincare and Conformal phases may be two ways of looking at the same thing. As to what might 
be the physical mechanism of the phase transition, Jack says 

"... Rest masses of [ordinary matter] particles ... require the smooth non-random Higgs 
Ocean ... which soaks up the choppy random troublesome zero point energy ...". 

In other words in a region in which ordinary matter is dominant, such as the Sun and our solar system, 
the mass-giving action of the Higgs mechanism "soaks up" the Dark Energy zero point conformal 
degrees of freedom that are dominant in low-ordinary mass regions of our universe (which are roughly 
the intergalactic voids that occupy most of the volume of our universe). That physical interpretation is 
consistent with my view. 

It may be that the observation of the Pioneer phase transition at Uranus from ordinary to anomalous 
acceleration is an experimental result that gives us a first look at dark energy / dark matter phenomena 
that could lead to energy sources that could be even more important than the nuclear energy discovered 
during the past century. 
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In gr-qc/0104064, Anderson et al say: 

"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the Sun ... we 
found that the largest systematic error in the acceleration residuals was a constant bias, aP, 
directed toward the Sun. Such anomalous data have been continuously received ever since. 
...", 

so that the transition from inner solar system Minkowski acceleration to outer Segal Conformal 
acceleration occurs at about 20 AU, which is about the radius of the orbit of Uranus. That phase 
transition may account for the unique rotational axis of Uranus, 

which lies almost in its orbital plane. 

The most stable state of Uranus may be with its rotational axis pointed toward the Sun, so that the Solar 
hemisphere would be entirely in the inner solar system Minkowski acceleration phase and the anti-Solar 
hemisphere would be in entirely in the outer Segal Conformal acceleration phase. 

Then the rotation of Uranus would not take any material from one phase to the other, and there would be 
no drag on the rotation due to material going from phase to phase. 

Of course, as Uranus orbits the Sun, it will only be in that most stable configuration twice in each orbit, 
but an orbit in the ecliptic containing that most stable configuration twice (such as its present orbit) 
would be in the set of the most stable ground states, although such an effect would be very small now. 
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However, such an effect may have been been more significant on the large gas/dust cloud that was 
condensing into Uranus and therefore it may have caused Uranus to form initially with its rotational axis 
pointed toward the Sun. 

In the pre-Uranus gas/dust cloud, any component of rotation that carried material from one phase to 
another would be suppressed by the drag of undergoing phase transition, so that, after Uranus condensed 
out of the gas/dust cloud, the only remaining component of Uranus rotation would be on an axis pointing 
close to the Sun, which is what we now observe. 

Much of the perpendicular (to Uranus orbital plane) angular momentum from the original gas/dust cloud 
may have been transferred (via particles "bouncing" off the phase boundary) to the clouds forming Saturn 
(inside the phase boundary) or Neptune (outside the phase boundary, thus accounting for the substantial 
(relative to Jupiter) deviation of their rotation axes from exact perpendicularity (see above image from 
Universe, 4th ed, by William Kaufmann, Freeman 1994). 

According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer Solar System, 
astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F. Wallin: 
"... the great distances of the outer planets from the Sun and the nearly circular orbits of Uranus and 
Neptune makes it very difficult to use them to detect the Pioneer Effect. ... The ratio of the Pioneer 
acceleration to that produced by the Sun at a distance equal to the semimajor axis of the planets 
is 0.005, 0.013, and 0.023 percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period 
shortens by 5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an equivalent 
change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 10^11 cm for Uranus, Neptune, and 
Pluto. In the first two cases, this is less than the accepted uncertainty in range of 2 x 10^6 km 
[ or 2 x 10^11 cm ] (Seidelmann 1992). ... Pluto['s] ... orbit is even less well-determined ... 
than the other outer planets. ... 
.... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to locate precisely ] ...". 

According to a google cache of an Independent UK 23 September 2002 article by Marcus Chown: 
"... The Pioneers are "spin-stabilised", making them a particularly simple platform to understand. 
Later probes ... such as the Voyagers and the Cassini probe ... were stabilised about three axes 
by intermittent rocket boosts. The unpredictable accelerations caused by these are at least 
10 times bigger than a small effect like the Pioneer acceleration, so they completely cloak it. ...". 
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The HyperDiamond Feynman Checkerboard in 1+3 dimensions 
reproduces the correct Dirac equation.
 

Urs Schreiber has done the work necessary for the proof, after reading the work of George Raetz 
presented on his web site. A very nice feature of the George Raetz web site is its illustrations, which 
include an image of a vertex of a 1+1 dimensional Feynman Checkerboard 

and an image of a projection into three dimensions of a vertex of a 1+3 dimensional Feynman 
 

Checkerboard
 


and an image of flow contributions to a vertex in a HyperDiamond Random Walk from the four nearest 
 

neighbors in its past
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Urs Schreiber wrote on the subject: Re: Physically understanding the Dirac equation and 4D in the 
newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an appended forwarded copy of 
an earlier post) and again on 2002-04-10 19:03:09 PST as found on the web page http://www-stud.uni
essen.de/~sb0264/spinors-Dirac-checkerboard.html and the following are excerpts from those posts: 

"... I know ... http://www.innerx.net/personal/tsmith/FynCkb.html ... and the corresponding 
lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... and I know that Tony Smith 
does give a generalization of Feynman's summing prescription from 1+1 to 1+3 
dimensions. 

But I have to say that I fail to see that this generalization reproduces the Dirac propagator 
in 1+3 dimensions, and that I did not find any proof that it does. Actually, I seem to have 
convinced myself that it does not, but I may of course be quite wrong. I therefore take this 
opportunity to state my understanding of these matters. 

First, I very briefly summarize (my understanding of) Tony Smith's construction: 

The starting point is the observation that the left |-> and right |+> going states of the 1+1 
dim checkerboard model can be labeled by complex numbers

 |-> ---> (1 + i)

 |+> ---> (1 - i) 

(up to a factor) so that multiplication by the negative imaginary unit swaps components: 
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 (-i) (1 + i)/2 = (1 - i)/2

 (-i) (1 - i)/2 = (1 + i)/2 . 

Since the path-sum of the 1+1 dim model reads 

phi = sum over all possible paths of (-i eps m)^(number of bends of path) = sum over all 
possible paths of product over all steps of one path of -i eps m (if change of direction after 
this step generated by i) 1 (otherwise) 


this makes it look very natural to identify the imaginary unit appearing in the sum over 

paths with the "generator" of kinks in the path. To generalize this to higher dimensions, 

more square roots of -1 are added, which gives the quaternion algebra in 1+3 dimensions. 

The two states |+> and |-> from above, which were identified with complex numbers, are 

now generalized to four states identified with the following quaternions (which can be 

identified with vectors in M^4 indicating the direction in which a given path is heading at 

one instant of time):


 (1 + i + j + k)


 (1 + i - j - k)


 (1 - i + j - k)


 (1 - i - j + k) ,
 


which again constitute a (minimal) left ideal of the algebra (meaning that applying i,j, or k 
from the left on any linear combination of these four states gives another linear 
combination of these four states). Hence, now i,j,k are considered as "generators" of kinks 
in three spatial dimensions and the above summing prescription naturally generalizes to 

phi = sum over all possible paths of product over all steps of one path of


 -i eps m (if change of direction after this step generated by i)


 -j eps m (if change of direction after this step generated by j)


 -k eps m (if change of direction after this step generated by k)


 1 (otherwise)
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The physical amplitude is taken to be

 A * e^(i alpha) 

where A is the norm of phi and alpha the angle it makes with the x0 axis. 

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of the 
summing prescription of the 1+1 dim checkerboard model. But if it is to describe real 
fermions propagating in physical spacetime, this generalized path-sum has to reproduce the 
propagator obtained from the Dirac equation in 1+3 dimensions, which we know to 
correctly describe these fermions. Does it do that? 

...
 

Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled "The 
 
HyperDiamond Random Walk", found at 
 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , which is mostly new 
 
to me.... I am posting this in order to make a suggestion for a more radical modification ...
 

[The]... equation ... DQ = (iE)Q ... is not covariant. That is because of that quaternion E 
 
sitting on the left of the spinor Q in the rhs of [the] equation ... . The Dirac operator D is 
covariant, but the unit quaternion E on the rhs refers to a specific frame. Under a Lorentz 
transformation L one finds 

L DQ = iE LQ = L E' Q <=> DQ = E'Q 

now with E' = L~ E L instead of E. This problem disappears when the unit quaternion E is 
brought to the *right* of the spinor Q. What we would want is an equation of the form

 DQ = Q(iE) . 

In fact, demanding that the spinor Q be an element of the minimal left ideal generated by 
the primitive projector

 P = (1+y0)(1+E)/4 , 

so that

 Q = Q' P , 
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one sees that

 DQ = Q(iE) 

almost looks like the the *Dirac-Lanczos equation*. (See hep-ph/0112317, equation (5) or 
... equation (9.36) [of]... W. Baylis, Clifford (Geometric) Algebras, Birkhaeuser (1996) ... 
). To be equivalent to the Dirac-Lanczos equation, and hence to be correct, we need to 
require that

 D = y0 @0 + y1 @1 + y2 @2 + y3 @3
 


instead of


 ... = @0 + e1 @1 + e2 @2 + e3 @3 .
 

All this amounts to sorting out in which particluar representation we are actually working 
 
here.
 

In an attempt to address these issues, I now redo the steps presented on 
 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm with some suitable 
 
modifications to arrive at the correct Dirac-Lanczos equation (this is supposed to be a 
 
suggestion subjected to discussion):
 

So consider a lattice in Minkoswki space generated by a unit cell spanned by the four 
 
(Clifford) vectors


 r = (y0 + y1 + y2 + y3)/2


 g = (y0 + y1 - y2 - y3)/2


 b = (y0 - y1 + y2 - y3)/2


 y = (y0 - y1 - y2 + y3)/2 .
 

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.) This is Tony 
 
Smith's "hyper diamond". (Note that I use Clifford vectors instead of quaternions.) Now 
 
consider a "Clifford algebra-weighted" random walk along the edges of this lattice, which 
 
is described by four Clifford valued "amplitudes":


 Kr, Kg, Kb, Ky
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and such that


 @r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)


 @b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2)


 @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2)


 @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .
 


(This is geometrically motivated. The generators on the rhs are those that rotate the unit 
vectors corresponding to the amplitudes into each other. "k" is some constant.) Note that I 
multiply the amplitudes from the *right* by the generators of rotation, instead of 
multiplying them from the left. 

Next, assume that this coupled system of differential equations is solved by a spinor Q

 Q = Q' (1+y0)(1+iE)/4

 E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) 

with


 Kr = r Q


 Kg = g Q


 Kb = b Q


 Ky = y Q .
 


This ansatz for solving the above system by means of a single spinor Q is, as I understand 
it, the central idea. But note that I have here modified it on the technical side: Q is 
explicitly an algebraic Clifford spinor in a definite minial left ideal, E squares to -1, not to 
+1, and the Ki are obtained from Q by premultiplying with the Clifford basis vectors 
defined above. 

Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations:

 (r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E 
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The left hand side is immediate. To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction. 

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation, the algebraic version 
of the equation describing the free relativistic electron. The left hand side is the flat Dirac 
operator r @r + g @g + b @b + y @y = ym @m and the right hand side, with k = mc / 
(hbar sqrt(3)) , is equal to the mass term i mc / hbar Q. 

As usual, there are a multitude of ways to rewrite this. If one wants to emphasize 
biquaternions then premultiplying everything with y0 and splitting off the projector P on 
the right of Q to express everything in terms of the, then also biquaternionic, Q' (compare 
the definitions given above) gives Lanczos' version (also used by Baylis and others). 

I think this presentation improves a little on that given on George Raetz's web site: The 
factor E on the right hand side of the equation is no longer a nuisance but a necessity. 
Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified, the construction itself does not depend on it. Also, it is 
obvious how to generalize to arbitrary dimensions. In fact, one may easily check that for 
1+1 dimensions the above scheme reproduces the Feynman model. 

While I enjoy this, there is still some scepticism in order as long as a central questions 
remains to be clarified: How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful 
thinking? 

For sure, every Q that solves the system of coupled differential equations that describe 
the amplitude of the random walk on the hyper diamond lattice also solves the Dirac 
equation. 

But what about the other way round? 

Does every Q that solves the Dirac equation also describe such a random walk. ...". 

My proposal to answer the question raised by Urs Schreiber 

Does every solution of the Dirac equation also describe a HyperDiamond Feynman Checkerboard 
random walk? 
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uses symmetry. 

The hyperdiamond random walk transformations include the transformations of the Conformal Group: 

● rotations and boosts (to the accuracy of lattice spacing); 
● translations (to the accuracy of lattice spacing); 
● scale dilatations (to the accuracy of lattice spacing): and 
● special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing, the hyperdiamond random walks give you all the conformal 
group Dirac solutions, and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes". Thanks to the work of Urs Schreiber: 

The HyperDiamond Feynman Checkerboard in 1+3 dimensions does 
reproduce the correct Dirac equation. 

Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, Dirac Operators 
and Automorphic Forms at math.AP/0212086 say: 

"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1). Special kinds of 
Clifford-analytic automorphic forms associated to the different choices of are used to 
construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and formulas together 
with Hardy spaces and Plemelj projection operators for Lp spaces of hypersurfaces lying in 
these manifolds. ... Solutions to the Dirac equation are called Clifford holomorphic 
functions or monogenic functions. Such functions are covariant under ... conformal or 
.... Mobius transformations acting over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications (World 1986), say, in 
section 21.3.E, at pages 616-617: 

"... E. The Dynamical Group Interpretation of Wave Equations. 

... Example 1. Let G = O(4,2). Take U to be the 4-dimensional non-unitary representation 
in which the generators of G are given in terms of the 16 elements of the algebra of Dirac 
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matrices as in exercise 13.6.4.1. Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1, 
 

taking the simplest mass relation mn = K, we can write
 


(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
 


Transforming this equation with the Lorentz transformation of parameter E
 


PSI(p) = exp(i E N) PSI(p)
 


N = (1/2) gamma_0 gamma
 


gives 

(gamma^u p_u - K) PSI(p) = 0
 


which is the Dirac equation ...".
 


P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 429-442, 
reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. A. M. Dirac (author), 
Richard Henry Dalitz (editor), Cambridge University Press (1995), at pages 823-836, said: 

"... by passing to a four-dimensional conformal space ... a ... greater symmetry of ... 
equations of physics ... is shown up, and their invariance under a wider group is 
demonstrated. ... The spin wave equation ... seems to be the only simple conformally 
invariant wave equation involving the spin matrices. ... This equation is equivalent to the 
usual wave equation for the electron, except ...[that it is multiplied by]... the factor (1 + 
alpha_5) , which introduces a degeneracy. ...". 

Tony's Home 

This paper is also at CERN-CDS-EXT-2004-030. 
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E6, Strings, Branes, and the Standard Model 


● E6 String Structure 
● Standard Model String Theory 

In his paper hep-th/0112261 entitled Algebraic Dreams, Pierre Ramond says: 

"... Nature shows that space-time symmetries with dynamics associated with gravity, and 
internal symmetries with their dynamics described by Yang-Mills theories, can coexist 
peacefully. How does She do it? ... there remain important unanswered questions. ...".

 According to a superstring theory web site: 

"... For bosonic strings ...[you]... can ... do quantum mechanics sensibly only if the spacetime 
dimensions number 26. For superstrings we can whittle it down to 10. ... 

Supersymmetry between forces and matter, with 
closed strings only, no tachyon, massless fermions 
only spin one way (chiral) 

A Brief Table of String Theories 

Type 

Bosonic 26 

Only bosons, no fermions means only forces, no 
matter, with both open and closed strings. Major 
flaw: a particle with imaginary mass, called the 
tachyon 

I 10 
Supersymmetry between forces and matter, with 
both open and closed strings, no tachyon, group 

Spacetime Dimensions Details 

symmetry is SO(32) 

IIA 10 
Supersymmetry between forces and matter, with 
closed strings only, no tachyon, massless fermions 
spin both ways (nonchiral) 

IIB 10 
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HO 10 

Supersymmetry between forces and matter, with 
closed strings only, no tachyon, heterotic, 
meaning right moving and left moving strings 
differ, group symmetry is SO(32) 

HE 10 

Supersymmetry between forces and matter, with 
closed strings only, no tachyon, heterotic, 
meaning right moving and left moving strings 
differ, group symmetry is E8 x E8 

... There are higher dimensional objects in string theory with dimensions from zero (points) to 
nine, called p-branes. In terms of branes, what we usually call a membrane would be a two
brane, a string is called a one-brane and a point is called a zero-brane. ... A special class of p
branes in string theory are called D branes. Roughly speaking, a D brane is a p-brane where 
the ends of open strings are localized on the brane. A D brane is like a collective excitation of 
strings. ... 

... the five superstring theories are connected to one another as if they are each a special case 
of some more fundamental theory ... 

... an eleven dimensional theory of supergravity, which is supersymmetry combined with 
gravity ... didn't work as a unified theory of particle physics, because it doesn't have a sensible 
quantum limit as a point particle theory. But this eleven dimensional theory ... came back to 
life in the strong coupling limit of superstring theory in ten dimensions ... M theory is is the 
unknown eleven-dimensional theory whose low energy limit is the supergravity theory in 
eleven dimensions ... many people have taken to also using M theory to label the unknown 
theory believed to be the fundamental theory from which the known superstring theories 
emerge as special limits ... 

... We still don't know the fundamental M theory ...". 

The purpose of this paper is to give an example of 

Algebraic Reality: 

A String Theory with E6 Structure that accurately represents Gravity 
and the Standard Model. 

The E6 exceptional Lie algebra string theory is a counterexample to Pierre Ramond's statement: 
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 "... M-theory and Superstring theories ... are the only examples of theories where ... union 
...[of]... gravity ... and internal symmetries ... appears possible ...", 

but is consistent with Pierre Ramond's statement: 

"... Nature relishes unique mathematical structures. ... The Exceptional Algebras are 
most unique and beautiful among Lie Algebras, and no one should be surprised if Nature 
uses them. ...". 

Although Raymond sees the tensor-spinor relationships of exceptional groups as an obstacle, saying 

"... The use of exceptional groups to describe space-time symmetries has not been as fruitful 
[as the use of classical groups] ... One obstacle has been that exceptional algebras relate tensor 
and spinor representations of their orthogonal subgroups, while Spin_Statistics requires them 
to be treated differently. ...", 

I see the exceptional tensor-spinor relationships of E6 as a way to introduce fermions into String 
Theory without naive 1-1 fermion-boson supersymmetry. 

Ramond accurately describes E6 in these terms: 

"... The traceless Jordan matrices [ J3(O)o ] ... (3x3) traceless octonionic hermitian 
matrices, each labelled by 26 real parameters ... span the 26 representation of [ the 52
dimensional exceptional Lie algebra F4 ]. One can supplement the F4 transformations by 
an additional 26 parameters ... leading to a group with 78 parameters. These extra 
transformations are non-compact, and close on the F4 transformations, leading to the 
exceptional group E6(-26). The subscript in parenthesis denotes the number of non-compact 
minus the number of compact generators. ...". 

The following is my proposal to use the exceptional Lie algebra E6(-26), which I will for the rest of this 
message write as E6, to introduce fermions into string theory in a new way, based on the exceptional E6 
relations between bosonic vectors/bivectors and fermionic spinors, in which 16 of the 26 dimensions are seen 
as orbifolds whose 8 + 8 singularities represent first-generation fermion particles and antiparticles. 

This structure allows string theory to be physically interpreted as a theory of interaction among world-lines 
in the Many-Worlds. 

According to Soji Kaneyuki, in Graded Lie Algebras, Related Geometric Structures, and Pseudo-hermitian 
Symmetric Spaces, Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji 
Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), E6 as a Graded Lie Algebra with 5 
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grades:

 g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2)

 such that 

● g(0) = so(8) + R + R 
● dimR g(-1) = dimR g(1) = 16 = 8 + 8 
● dimR g(-2) = dimR g(2) = 8 

Here, step-by-step, is a description of the E6 structure: 

Step 1: 

g(0) = so(8) 28 gauge bosons

 + R + R 

dimR g(-1) = dimR g(1) = 16 = 8 + 8 

dimR g(-2) = dimR g(2) = 8 

_
|
 | 
|
| 

_| 

26-dim string spacetime
with J3(O)o structure 

Step 2:
 


The E6 GLA has an Even Subalgebra gE (Bosonic) and an Odd Part gO (Fermionic):
 


BOSONIC gE = g(-2) + g(0) + g(2) 
 


FERMIONIC gO = g(-1) + g(1) 
 


Step 3: 

BOSONIC
 


g(0) = so(8) 28 gauge bosons
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 _
 + R + R | 

dimR g(-2) = dimR g(2) = 8 | 10-dim spacetime 
_| 

FERMIONIC 


dimR g(-1) = dimR g(1) = 16 = 8 8-dim orbifold

 +


 8 8-dim orbifold 


Giving the Fermionic sector orbifold structure gives each point of the string/world-line a discrete value 
corresponding to one of the 8+8 = 16 fundamental first-generation fermion particles or antiparticles. 

Step 4: 

BOSONIC 

g(0) = so(8) 28 gauge bosons

 + R + R 
dimR g(-2) = dimR g(2) = 8 

_
| 
|
_| 

10-dim spacetime 

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8 
+
 8 

8 fermions

8 antifermions 

Step 5: 

BOSONIC 


16-dim conformal U(2,2) 

g(0) = so(8) + 


12-dim SU(3)xSU(2)xU(1)


 _

 + R + R | 


dimR g(-2) = dimR g(2) = 4 |- 6-dim conformal spacetime 
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 _|

 +


 4 4-dim internal symmetry space 

FERMIONIC 


dimR g(-1) = dimR g(1) = 16 = 8 8 fermions (3 gen)


 + 8 8 antifermions (3 gen) 


Dimensional reduction of spacetime breaks so(8) to U(2,2) and SU(3)xSU(2)xU(1) and also introduces 3 
generations of fermion particles and antiparticles. 

Step 6: 

BOSONIC 
 


16-dim conformal U(2,2) 
 

g(0) = so(8) + 
 


12-dim SU(3)xSU(2)xU(1)


 + R + R 2 spacetime conformal dim
 


dimR g(-2) = dimR g(2) = 4 4-dim physical spacetime 
 

+

 4 4-dim internal symmetry space
 


FERMIONIC 
 


dimR g(-1) = dimR g(1) = 16 = 8 8 fermions (3 gen)


 + 8 8 antifermions (3 gen)
 


The 2 spacetime conformal dimensions R+R are related to complex structure of 

● spacetime g(-2) + g(2) and 
● fermionic g(-1) + g(1). 

Physical spacetime and internal symmetry space, and fermionic representation spaces, are related to Shilov 
boundaries of the corresponding complex domains. 
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The E6 String Structure described above allows construction of a 

Realistic String Theory: 


This construction was motivated by a March 2004 sci.physics.research thread Re: photons from strings? in 
which John Baez asked: 

"... has anyone figured out a way to ... start with string theory 
... to get just photons on Minkowski spacetime ..." ? 

Lubos Motl noted "... string theory always contains gravity ... Gravity is always contained as 
a vibration of a closed string, and closed strings can always be created from open strings....". 

Urs Schreiber said "... the low energy effective worldsheet theory of a single flat D3 brane of 
the bosonic string is, to lowest nontrivial order, just U(1) gauge theory in 4D ...". 

Aaron Bergman noted "... there are a bunch of scalars describing the transverse fluctuations of 
the brane ...". 

Urs Schreiber said "... I guess that's why you have to put the brane at the singularity of an 
orbifold if you want to get rid of the scalars ... if the number of dimensions is not an issue 
the simplest thing probably would be to consider the single space-filling D25 brane of the 
bosonic string. This one does not have any transverse fluctuations and there is indeed only the 
U(1) gauge field ...". 

Aaron Bergman replied "... Unfortunately, there's a tadpole in that configuration. You need 
8192 D25 branes to cancel it. ...". 

Lubos Motl pointed out the existence of brane structures other than massless vectors, saying 
"... A D-brane contains other massless states, e.g. the transverse scalars (and their fermionic 
superpartners). It also contains an infinite tower of excited massive states. Finally, a D
brane in the full string theory is coupled to the bulk which inevitably contains gravity as 
well as other fields and particles. ... N coincident D-branes carry a U(N) gauge symmetry 
(and contain the appropriate gauge N^2 bosons, as you explained). Moreover, if this stack of N 
D-branes approaches an orientifold, they meet their mirror images and U(N) is extended to 
O(2N) or USp(2N). The brane intersections also carry new types of matter - made of the 
open strings stretched from one type of brane to the other - but these new fields are *not* 
gauge fields, and they don't lead to new gauge symmetries. For example, there are scalars 
whose condensation is able to join two intersecting D2-branes into a smooth, connected, 
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hyperbolically shaped objects (D2-branes). ... the number of D-branes can be determined 
or bounded by anomaly cancellation and similar requirements. For example, the spacetime 
filling D9-branes in type I theory must generate the SO(32) gauge group, otherwise the theory 
is anomalous. (There are other arguments for this choice of 16+16 branes, too.)...". 

What follows on this page is my construction of 

a specific example of a String Theory with E6 structure containing 
gravity and the U(1)xSU(2)xSU(3) Standard Model. 

As to how my simple model is affected by some of the complications mentioned by Lubos Motl: 

●	 Transverse scalars are taken care of by Orbifolding as suggested by Urs Schreiber. 
●	 Fermionic superpartners are taken care of by not using naive 1-1 fermion-boson supersymmetry. 
●	 The infinite tower of excited massive states is related to Regge trajectories which in turn are related to 

interactions among strings considered as world-lines in the Many-Worlds. 
●	 Bulk gravity is included. 
●	 There are no orientifolds. 
●	 Open strings from one brane to another, as vacuum loops, look like exchange of closed loops and are 

related to gravity among branes and the Bohm-type quantum potential. 
●	 Scalar condensates are related to Dilatons which in turn are related to interactions among strings 

considered as world-lines in the Many-Worlds. 
●	 I have not fully investigated all potential anomaly problems. 

Further, string theory Tachyons are related to interactions among strings considered as world-lines in the 
Many-Worlds. 

In short, 

the complications are either taken care of in the construction of the model or are useful in describing the 
Bohm-type quantum potential interactions among strings considered as world-lines in the Many-Worlds. 

Here is some further background, from Joseph Polchinski's book String Theory vol. 1 (Cambridge 1998), in 
Chapter 8 and the Glossary: 

"... a ... D-brane ...[is]... a dynamical object ... a flat hyperplane ...[for which]... a certain open 
string state corresponds to fluctuation of its shape ... 
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... A D25-brane fills space, so the string endpoint can be anywhere ... 

... When no D-branes coincide there is just one massless vector on each, giving the gauge 
group U(1)^n in all. 

If r D-branes coincide, there are new massless states because string that are stretched between 
these branes can have vanishing length: ... Thus, there are r^2 vectors, forming the adjoint of a 
U(r) gauge group. ... there will also be r^2 massless scalars from the components normal to the 
D-brane. ... 

... The massless fields on the world-volume of a Dp-brane are a U(1) vector plus 25 - p world
brane scalars describing the fluctuations. ... The fields on the brane are the embedding X^u(x) 
and the gauge field A_a(x) ... 

... For n separated D-branes, the action is n copies of the action for a single D-brane. ... when 
the D-branes are coincident there are n^2 rather than n massless vectors and scalars on the 
brane ... 

... The fields X^u(x) and A_a(x) will now be nxn matrices ... 

... the gauge field ... becomes a non-Abelian U(n) gauge field ... 

... the collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are now 
enlarged to nxn matrices. This 'noncommutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ... 

...[an]... orbifold ...(noun)...[is]... a coset space M/H, where H is a group of discrete 
symmetries of a manifold M. The coset is singular at the fixed points of H ...(verb)...[is]... to 
produce such a ... string theory by gauging H ... 

... To determine the actual value of the D-brane tension ... Consider two parallel Dp-branes 

...[They]... can feel each other's presence by exchanging closed strings ...[which is equivalent 
to]... a vacuum loop of an open string with one end on each D-brane ... The ... analogous ... 
field theory graph ... is the exchange of a single graviton or dilaton between the D-branes....". 

Here, step-by-step, is the String/Brane construction: 

Step 1: 
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Consider the 26 Dimensions of String Theory as the 26-dimensional traceless part J3(O)o

 a O+ Ov 
 


O+* b O-


Ov* O-* -a-b 
 


(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b are real numbers with 
basis {1}) 

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices. 

Step 2: 

Take Urs Schreiber's D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space. 

Step 3: 

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the Octonionic Ov space as a 
CP2 = SU(3)/U(2), with its 4 world-brane scalars corresponding to the 4 covariant components of a Higgs 

scalar. 

Add this subspace to D3, to get D7. 

Step 4: 

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space by the discrete 
multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} corresponding to past and future time. This 

discretizes time steps and gets rid of the world-brane scalar corresponding to the subspace spanned by {1} in 
Ov. It also gives our brane a 2-level timelike structure, so that its past can connect to the future of a 

preceding brane and its future can connect to the past of a succeeding brane. 
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Add this subspace to D7, to get D8. 

D8, our basic Brane, looks like two layers (past and future) of D7s. 

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have corresponding world-brane 
scalars: 

●	 8 world-brane scalars for Octonionic O+ space; 
●	 8 world-brane scalars for Octonionic O- space; 
●	 1 world-brane scalars for real a space; and 
●	 1 dimension, for real b space, in which the D8 branes containing 

spacelike D3s are stacked in timelike order. 

Step 5: 

To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the Octonionic O+ space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to 
reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}. 

●	 Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, electron, red down quark, green down quark, 
blue down quark} located on the past D7 layer of D8. 

●	 Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental fermion 
particles {neutrino, red up quark, green up quark, blue up quark, electron, red down quark, green 
down quark, blue down quark} located on the future D7 layer of D8. 

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves: 

●	 8 world-brane scalars for Octonionic O- space; 
●	 1 world-brane scalars for real a space; and 
●	 1 dimension, for real b space, in which the D8 branes containing 

spacelike D3s are stacked in timelike order. 

Step 6: 

To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the Octonionic O- space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to 
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reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}. 

●	 Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion anti
particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, positron, red down 
anti-quark, green down anti-quark, blue down anti-quark} located on the past D7 layer of D8. 

●	 Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental fermion anti
particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, positron, red down 
anti-quark, green down anti-quark, blue down anti-quark} located on the future D7 layer of D8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves: 

●	 1 world-brane scalars for real a space; and 
●	 1 dimension, for real b space, in which the D8 branes containing 

spacelike D3s are stacked in timelike order. 

Here is some discussion of some symmetries of fermion particles and antiparticles. 

Step 7: 

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum Potential 

acting on strings in the stack of D8 branes. 

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual particles and loops. 

Step 8:
 


Fundamentally, physics is described on HyperDiamond Lattice structures.
 


There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary octionions. They can be 
 

described as iE8, jE8, kE8, EE8, IE8, JE8, and KE8.
 


Further, an 8th naturally related, but dependent, E8 lattice corresponds to the real octonions and can be 
 

described as 1E8.
 


Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 brane is a 
 

superposition/intersection/coincidence of the eight E8 lattices.
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Step 9: 

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the adjoint of a U(r) gauge 
group ...", make the following assignments: 

● a gauge boson emanating from D8 only from its 1E8 lattice is a U(1) photon; 
● a gauge boson emanating from D8 only from its 1E8 and EE8 lattices is a U(2) weak boson; 
● a gauge boson emanating from D8 only from its IE8, JE8, and KE8 lattices is a U(3) gluon. 

Note that I do not consider it problematic to have U(2) and U(3) instead of SU(2) and SU(3) for the weak and color forces, 
respectively. Here is some further discussion of the global Standard Model group structure. Here is some discussion of the root 
vector structures of the Standard Model groups. 

Step 10: 

Since Polchinski says "... there will also be r^2 massless scalars from the components normal to the D-brane. 
... the collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are now enlarged to 
nxn matrices. This 'noncummutative geometry' ...[may be]... an important hint about the nature of spacetime. 
...", make the following assignment: 

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 brane in the 
stack are needed to connect 

the eight E8 lattices of the D8 brane 

to the eight E8 lattices of the next D8 brane in the stack. 

We have now accounted for all the scalars, and, since, as Lubos Motl noted, "... string theory always contains 
gravity ...", 

we have here at Step 10 a specific example of a String Theory containing gravity and the 
U(1)xSU(2)xSU(3) Standard Model. 

Step 11: 

We can go a bit further by noting that we have not described gauge bosons emanating from D8 from its iE8, 
jE8, or kE8 lattices. Therefore, make the following assignment: 
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●	 a gauge boson emanating from D8 only from its 1E8, iE8, jE8, and kE8 lattices is a U(2,2) conformal 
gauge boson. 

We have here at Step 10 a String Theory containing the Standard Model plus two forms of gravity: 

●	 closed-string gravity and 
●	 conformal U(2,2) = Spin(2,4)xU(1) gravity plus conformal structures, based on a generalized 

MacDowell-Mansouri mechanism. 

I conjecture that those two forms of gravity are not only consistent, but that the structures of each will shed 
light on the structures of the other, and that the conformal structures are related to the conformal gravity 

ideas of I. E. Segal. 

Step 12:
 


Going a bit further leads to consideration of the exceptional E-series of Lie algebras, as follows:
 


a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, and EE8 lattices is a U(5) 
 

gauge boson related to Spin(10) and Complex E6. 
 


a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, and IE8 lattices is a 
 

U(6) gauge boson related to Spin(12) and Quaternionic E7.
 


a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, and JE8 lattices 
 

is a U(7) gauge boson related to Spin(14) and possibly to Sextonionic E(7+(1/2)).
 


a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8, and KE8 
 

lattices is a U(8) gauge boson related to Spin(16) and Octonionic E8. 

These correspondences are based on the natural inclusion of U(N) in Spin(2N) and on Magic Square 
constructions of the E series of Lie algebras, roughly described as follows: 

●	 78-dim E6 = 45-dim Adjoint of Spin(10) + 32-dim Spinor of Spin(10) + Imaginary of C; 
●	 133-dim E7 = 66-dim Adjoint of Spin(12) + 64-dim Spinor of Spin(12) + Imaginaries of Q; 
● 248-dim E8 = 120-dim Adjoint of Spin(16) + 128-dim half-Spinor of Spin(16) 

Physically, 

●	 E6 corresponds to 26-dim String Theory, related to traceless J3(O)o and the symmetric space E6 / F4. 
●	 E7 corresponds to 27-dim M-Theory, related to the Jordan algebra J3(O) and the symmetric space E7 
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/ E6 x U(1). 
●	 E8 corresponds to 28-dim F-Theory, related to the Jordan algebra J4(Q) and the symmetric space E8 / 

E7 x SU(2). 

Note on Sextonions: 

I am not yet clear about how the Sextonionic E(7+(1/2)) works. It was only recently developed by J. M. Landsberg and Laurent 
Manivel in their paper "The sextonions and $E_{7\frac 12}$" at math.RT/0402157. Of course, the Sextonion algebra is not a 
real division algebra, but it does have interesting structure. In their paper, Landsberg and Manivel say: 

"... We fill in the "hole" in the exceptional series of Lie algebras that was observed by Cvitanovic, Deligne, 
Cohen and deMan. More precisely, we show that the intermediate Lie algebra between $E_7$ and $E_8$ 
satisfies some of the decomposition and dimension formulas of the exceptional simple Lie algebras. A key role 
is played by the sextonions, a six dimensional algebra between the quaternions and octonions. Using the 
sextonions, we show simliar results hold for the rows of an expanded Freudenthal magic chart. We also obtain 
new interpretations of the adjoint variety of the exceptional group $G_2$. ... 

... the orthogonal space to a null-plane U, being equal to the kernel of a rank-two derivation, is a six-

dimensional subalgebra of O. ...
 


... The decomposition ... into the direct sum of two null-planes, is unique. ...[this]... provides an interesting 
way to parametrize the set of quaternionic subalgebras of O. ...". 

Some possibly related facts of which I am aware include: 

●	 	 The set of Quaternionic subalgebras of Octonions = SU(3) = G2 / Spin(4). 
●	 	 G2 / SU(3) = S6 is almost complex but not complex and is not Kaehler. Its almost complex structure is not integrable. 

See chapter V of Curvature and Homology, rev. ed., by Samuel I. Goldberg (Dover 1998). 
●	 	 It may be that the sextonions and S6 are related to Spin(4) as the 6-dim conformal vector space of SU(2,2) = Spin(2,4) 

is related to 4-dim Minkowski space. 

Note on the Monster: 

The 26 dimensions of String Theory might be related to the 26 Sporadic Finite Simple Groups, the largest of which, the 
Monster, has about 8 x 10^53 elements. If you use positronium (electron-positron bound state of the two lowest-nonzero-mass 
Dirac fermions) as a unit of mass Mep = 1 MeV, then it is interesting that the product of the squares of the Planck mass Mpl = 
1.2 x 10^22 MeV and W-boson mass Mw = 80,000 MeV gives ( ( Mpl/Mep )( Mw/Mep) )^2 = 9 x 10^53 which is roughly the 
Monster order. Maybe the Monster shows how, in the world of particle physics, "big" things like Planck mass and W-bosons 
are related to "little" (but not zero-mass) things like electrons and positrons, thus giving you some persepective on the world of 
fundamental particles. 

This paper is also at CERN-CDS-EXT-2004-031 
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July 2004 note by Frank D. (Tony) Smith, Jr., on 

Sporadic Finite Groups 

The 26 Sporadic Finite Groups correspond to the 26 dimensions of J3(O)o, the traceless 3x3 Hermitian Octonionic matrices,

 a Os+ Ov
 


Os+* b Os-


Ov* Os-* -a-b
 


as follows: 

The 8 red groups correspond to the 8-dim octonionic Os+, the 8 green groups correspond to the 8-dim octonionic Os-, the 
 
4+4=8 blue groups correspond to the 4+4=8-dim octonionic Ov, and the 2 black groups correspond to a and b. 
 

The 8 + 8 + 4 = 20 groups above the dashed --- line correspond to the Monster Family, as they are all part of the Monster 
 
Group F1. 
 

Here are 3 tables: 
 

●	 Involvements among the Sporadic Finite Simple Groups, from A Brief Introduction to the Finite Simple Groups, by 
Robert L. Griess, Jr., in Vertex Operators in Mathematics and Physics - Proceedings of a Conference November 10-17, 
1983 (Springer-Verlag 1984), and from Sporadic Groups, by Michael Aschbacher (Cambridge 1994); 

●	 Orders of the Sporadic Finite Simple Groups, from The Classification of the Finite Simple Groups, by Daniel 
 
Gorenstein, Richard Lyons, and Ronald Solomon, (AMS 1994); and
 

●	 a combined table of both Involvements and Orders. 

See also the Atlas of Sporadic Groups at http://web.mat.bham.ac.uk/atlas/v2.0/spor/ on the web. 

F1
 

F2 in F1
 

F3 in F1 F2
 

F5 in F1 F2
 

F7 in F1 Fi24
 


Fi24 in F1
 

Fi23 in F1 F2 Fi24
 

Fi22 in F1 F2 Fi24 Fi23
 


Co1 in F1 
Co2 in F1 F2 Co1 
Co3 in F1 Co1 
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M24 
M23 
M22 
M12 
M11 
J4 

in F1 
in F1 
in F1 
in F1 
in F1 
Ly 

Fi24 Co1 J4 ?in F2 ? 
F2 Fi24 Fi23 Co1 Co2 Co3 
F2 F5 Fi24 Fi23 Fi22 Co1 
F2 F5 Fi24 Fi23 Fi22 Co1 
F2 F5 Fi24 Fi23 Fi22 Co1 

M24 
Co2 
Co3 
Co2 

J4 
Co3 
M24 
Co3 

M24 
Suz 
M24 

M23 
J4 
M23 

Mc 

M12 

HS 

Suz 

J4 

Mc 

Ly 

HS ON 

-----------------------------------------------------

Suz in F1 Co1 
J2 in F1 Co1 Suz ?in F2 Fi24 Fi23 ? 
Mc in F1 F2 Co1 Co2 Co3 Ly 
HS in F1 F2 F5 Co1 Co2 Co3 

ON 
J1 
J3 
Ru 

in ON ?in F1 F2 ? also in G2(11) 
also in E6(4) 
also in E7(5) 

J4 
Ly 

Primes below 72 not used in sporadic finite groups: 53 61 

F1 
F2 
F3 
F5 
F7 

2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31 
2^41 3^13 5^6 7^2 11 13 17 19 23 31 
2^15 3^10 5^3 7^2 13 19 31 
2^14 3^6 5^6 7 11 19 
2^10 3^3 5^2 7^3 17 

41 47 
47 

59 71 

Fi24 
Fi23 
Fi22 

2^21 3^16 5^2 7^3 11 
2^18 3^13 5^2 7 11 
2^17 3^9 5^2 7 11 

13 
13 
13 

17 
17 

23 29 
23 

Co1 
Co2 
Co3 

2^21 3^9 
2^18 3^6 
2^10 3^7 

5^4 7^2 11 
5^3 7 11 
5^3 7 11 

13 23 
23 
23 

M24 
M23 
M22 
M12 
M11 

2^10 3^3 
2^7 3^2 
2^7 3^2 
2^6 3^3 
2^4 3^2 

5 
5 
5 
5 
5 

7 
7 
7 

11 
11 
11 
11 
11 

23 
23 

-----------------------------------------------------

Suz 2^13 3^7 5^2 7 11 13 
J2 2^7 3^3 5^2 7 
Mc 2^7 3^6 5^3 7 11 
HS 2^9 3^2 5^3 7 11 
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ON 
J1 
J3 
Ru 

2^9 3^4 
2^3 3 
2^7 3^5 
2^14 3^3 

5 7^3 11 
5 7 11 
5 
5^3 7 13 

19 
19 

17 19 
29 

31 

J4 
Ly 

2^21 3^3 
2^8 3^7 

5 7 
5^6 7 

11^3 
11 

23 29 31 37 41 43 47 
31 37 

59 
67 

71 

Primes below 72 not used in sporadic finite groups: 53 61 
 

F1
 
2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31 41 47 59 
 71 

F2 in F1
 
2^41 3^13 5^6 7^2 11 13 17 19 23 31 47
 

F3 in F1 F2
 
2^15 3^10 5^3 7^2 13 19 31
 

F5 in F1 F2
 
2^14 3^6 5^6 7 11 19 
 

F7 in F1 Fi24
 
2^10 3^3 5^2 7^3 17 
 

Fi24 in F1
 
2^21 3^16 5^2 7^3 11 13 17 23 29 
 

Fi23 in F1 F2 
2^18 3^13 5^2 7 

Fi24
 
11 13 17 23 
 

Fi22 in F1 F2 
2^17 3^9 5^2 7 

Fi24 Fi23
 
11 13 
 

Co1 in F1
 
2^21 3^9 5^4 7^2 11 13 23 
 

Co2 in F1 F2 
2^18 3^6 5^3 7 

Co1
 
11 23 
 

Co3 in F1 Co1
 
2^10 3^7 5^3 7 11 23 
 

M24 in F1 
2^10 3^3 5 

Fi24 Co1 
7 11 

J4 ?in F2 ?
 
23 
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M23 
2^7 

in F1 
3^2 5 

F2 
7 

Fi24 Fi23 Co1 
11 

Co2 
23 

Co3 M24 J4 

M22 
2^7 

in F1 
3^2 5 

F2 
7 

F5 
11 

Fi24 Fi23 Fi22 Co1 Co2 Co3 M24 M23 Mc HS J4 Ly 

M12 
2^6 

in F1 
3^3 5 

F2 F5 
11 

Fi24 Fi23 Fi22 Co1 Co3 M24 Suz J4 

M11 
J4 
2^4 

in F1 
Ly 
3^2 5 

F2 F5 

11 

Fi24 Fi23 Fi22 Co1 Co2 Co3 M24 M23 M12 Suz Mc HS ON 

Suz in F1 Co1 
2^13 3^7 5^2 7 11 13 

J2 
2^7 

in F1 Co1 
3^3 5^2 7 

Suz ?in F2 Fi24 Fi23 ? 

Mc 
2^7 

in F1 F2 
3^6 5^3 7 

Co1 
11 

Co2 Co3 Ly 

-----------------------------------------------------

HS in F1 F2 F5 Co1 Co2 Co3 
2^9 3^2 5^3 7 11 

ON 
2^9 3^4 5 7^3 11 19 31 

J1 
2^3 

in ON 
3 5 7 

?in 
11 

F1 F2 ? 
19 

also in G2(11) 

J3 
2^7 3^5 5 17 19 

also in E6(4) 

Ru 
2^14 3^3 5^3 7 13 29 

also in E7(5) 

J4 
2^21 3^3 5 7 11^3 23 29 31 37 41 43 47 59 71 

Ly 
2^8 3^7 5^6 7 11 31 37 67 
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E6, Strings, Branes, and the Standard Model 

Orbifolding E6 String Theory
 


In CERN-CDS-EXT-2004-031, E6, Strings, Branes, and the Standard Model, the 5-graded Graded Lie 
Algebra of the 78-dimensional exceptional Lie algebra 

E6 = g(-2) + g(-1) + g(0) + g(1) + g(2) = 

= 8-dim + 16-dim + ( Spin(8) + R + R ) + 16-dim + 8-dim = 

= 8-complex-dim + 16-complex-dim + ( Spin(8) + R + R ) 

provides a physical interpretation of the 26 dimensions of String Theory. 

Of the 26 dimensions of String Theory, 2 correspond to complex structure of E6, 8 correspond to 4
dimensional SpaceTime and 4-dimensional Internal Symmetry Space, and 16 = 8+8 represent 8 first-
generation fermion particles and 8 first-generation antiparticles. 

Although the 8 SpaceTime and Internal Symmetry Space dimensions can be thought of as, at least 
approximately at scales much larger than the Planck length, being continuous, 

the 16 = 8+8 fermion particles and antiparticles are clearly 16 = 8+8 discrete things, and their 
representation as such requires discretization of the corresponding 16 dimensions of 26-dimensional 
String Theory, which is accomplished by Orbifolding. The purpose of this paper is to describe the 
geometry of such Orbifolding. 

Begin by looking at the root vector structure of E6: 

the 6-dimensional polytope formed by the root vectors of the Lie algebra E6 has 72 vertices. A 2
dimensional projection, by Peter McMullen, 
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E6, Strings, Branes, and the Standard Model 

has 72 vertices in sets of 12 on 4 concentric circles, 2 of which (white centers) are double (one vertex 
behind another). The 6-dimensional 72-vertex Root Vector Diagram of E6 can be constructed from the 4
dimensional 24-vertex 24-cell Root Vector Diagram of D4 by adding to it the following: 

●	 a 5th dimension, with an 8-vertex 4-dim hyperoctahedron cross polytope above in the 5th 
dimension, and another 8-vertex 4-dim hyperoctahedron cross polytope below in the 5th 
dimension, to get a 40-vertex Root Vector Diagram of D5; and 

●	 a 6th dimension, with, instead of adding to it hyperoctahedra cross polytopes, adding to it a 16
vertex 5-dim hemi-hypercube (half of the 2^5 = 32 vertices of a 5-dim hypercube) above in the 
6th dimension, and a 16-vertex 5-dim hemi-hypercube (the other half of the 2^5 = 32 vertices of a 
5-dim hypercube) below in the 6th dimension. 

This construction is the first three stages of the 5-stage construction of the E8 Root Vector Diagram, 
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that is, proceeding from the left in the above image, the D4 24-cell, the two D5 hyperoctahedra cross 
polytopes, and the 5-dim hypercube. 

The 32 vertices of the 5-dim hypercube correspond to the 16 complex (32 real) dimensions of the 
symmetric space E6 / D5xU(1), corresponding to a bounded complex domain whose Shilov boundary is 
an 8 complex (16 real) dimensional non-tube-type domain.

 Here (adapated from an image on a johnh web page) is an image of a 5-dim hypercube 
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in which you can see the graded structure of its vertices - 1 (top yellow), 5 (blue), 10 (yellow), 10 (blue), 
5 (yellow), and 1 (bottom blue). 

Divide the 32 vertices into two sets of 16 
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each of which corresponds to a 16-vertex 4-dimensional hypercube, whose vertices have graded structure 
1, 4, 6, 4, 1. 

Now look at one of the 4-dimensional hypercubes (call it the +hypercube) 
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and notice that it is made up of two 3-dimensional cubes (one shown with circle vertices, the other shown 
with square vertices. 

In CERN-CDS-EXT-2004-031, E6, Strings, Branes, and the Standard Model, orbifolding to discretize 
fermion particles and antiparticles corresponding to the 16-vertex +hypercube is done this way: 

"... To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the 
Octonionic O+ space, orbifold it by the 16-element discrete multiplicative group Oct16 = 
{+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,
J,-K,+1,+i,+j,+k,+E,+I,+J,+K}. 

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion 
particles {neutrino, red up quark, green up quark, blue up quark, electron, red down quark, 
green down quark, blue down quark} located on the past D7 layer of D8. [These 8 can be 
taken to be the cube 
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with 8 circle vertices.] 

Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental 
fermion particles {neutrino, red up quark, green up quark, blue up quark, electron, red 
down quark, green down quark, blue down quark} located on the future D7 layer of D8. 
[These 8 can be taken to be the cube with 8 circle vertices.] ...". 

A geometrical picture of the Orbifolded 8-dimensional fermionic first-generation particle 
representation space as 8 of the 26 dimensions of String Theory comes from looking at the 
organization of the 16 vertices of the 4-dimensional +hypercube. Each of its two 8-vertex 3
dimensional cubes can be seen as two 3-dimensional octahedron cross-polytopes

 or also as one 4-dimensional hyperoctahedron cross-polytope 
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Therefore, the 16 vertices of the 4-dimensional +hypercube, made up of the two 8-vertex 3
dimensional cubes taken together, can be seen as a 4-dimensional hyperoctahedron cross-polytope in one 
4-dimensional space plus a second 4-dimensional hyperoctahedron cross-polytope in a second 4
dimensional space,

 or also as one 16-vertex 8-dimensional hyperoctahedron cross-polytope. 


Therefore: 
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Orbifolding 8-dimensional O+ Octonionic space by the 16-element discrete multiplicative group 
Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} produces an orbifold that looks like an 8

dimensional cross polytope with 16 vertices/corners. 

The geometry related to the other 16 vertices of the 5-dimensional 32-vertex hypercube, the 4
dimensional -hypercube, and the first-generation fermion antiparticles, is similar. 

Note that: 

in the Octonionic orbifold {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 8-dimensional cross polytope with 
16 corners (vertices) 

each + vertex (say, +i) is the singularity representative of the segment [0,+i] 

which in turn represents the +i component part of all of the orbifold with nonzero +i coordinate 

which in turn by extension to the full line (-oo, -i, 0, +i, oo) and by triality automorphism among 
the three octonionic spaces O+ representing first-generation fermion particles, O- representing 
first-generation fermion antiparticles, and Ov 8-dimensional spacetime, has a global connection 

with all of 8-dimensional spacetime 

which is consistent with the fact that 

Fermions - quaternions - have a Dirac belt trick type connection with global spacetime. 

Tony's Home Page 
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 Note added 18 July 2005:


Lubos Motl, in his blog entry Tachyons and the Big Bang at http://motls.blogspot.com/ dated 13 July 2005, 

said: 

"... closed string tachyons ... signal an instabilityof the whole spacetime ...


... closed string tachyons ... can be localized ifthey appear in a twisted sector of an orbifold ...

the twisted closed strings describe fields thatare localized at the origin ...

The tachyons condense near the tip which smears out the tip of the cone which makes the tip nice and round. ...".


 Closed string tachyons localized at an orbifold may be physically equivalent to what Schroer describes 

in http://xxx.lanl.gov/abs/hep-th/9908021 as "... any compactly localized operator applied to the vacuum 

generates clouds of pairs of particle/antiparticles, unless the system is free ..."

and to 

Dirac's 1938 Dirac-Lorentz equation model of the electron as described in pages 194-195 of 

Dirac: A Scientific Biography,by Helge Kragh (Cambridge 1990):

 "... Dirac explained that the strange behavior of electrons in this theory could be understood if 

the electron was thought of as an extended particlewith a nonlocal interior. 

He suggested that the point electron, embedded in its own radiation field, be interpreted as 

a sphere of radius a, where a is the distance within which an incoming pulse must arrive 

before the electron accelerates appreciably.

With this interpretation he showed that it was possible for a signal to be propagated faster than light 

through the interior of the electron. ... In spite of the appearance of superluminal velocities, 

Dirac's theorywas Lorentz-invariant. ...".


In short, if orbifolds are identified with fermion particles, 

then their localized tachyons can be physically interpreted as describing the virtual particle-antiparticle 

clouds that dress the fermion particles. 




Quantum Consciousness 

Penrose-Hameroff Quantum Tubulin Electrons, 
 

Chiao Gravity Antennas, and Mead Resonance
 

Frank D. (Tony) Smith, Jr., Cartersville Georgia USA 


Abstract: 

Penrose and Hameroff have proposed that consciousness in the human brain may be based 
on gravitational interactions and quantum superposition states of electrons in tubulin cages 
in microtubules. 

Chiao has proposed experimental construction of a gravity antenna that might be 
analogous to tubulin caged electrons. 

Tegmark has criticized Penrose-Hameroff quantum consciousness, based on thermal 
decoherence of any such quantum superposition states. 

This paper briefly describes some experimental results and theoretical ideas that indicate to 
me that Tegmark's criticism may be invalid. 

Such theoretical ideas include Mead's quantum physics of resonance. 

This paper closes with brief summaries of 

●	 relevant experiments of Grinberg-Zylberbaum, 
●	 the quantum cosmology of Paula Zizzi, and 
●	 26-dimensional closed unoriented bosonic string theory interpreted as a many-

worlds quantum theory in which strings correspond to world lines, with massless 
spin-2 gravitons in 26-dimensions corresponding to gravitational interaction among 
tubulin electrons in states with Penrose-Hameroff superposition separation. 

Penrose-Hameroff Quantum Consciousness
 


Roger Penrose and Stuart Hameroff propose that Consciousness involves a Planck scale Decoherence of 

Quantum Superpositions that they call Orch OR in their paper entitled Orchestrated Objective Reduction 
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of Quantum Coherence in Brain Microtubules: The "Orch OR" Model for Consciousness. Figure 1 

is a "Schematic of central region of neuron (distal axon and dendrites not shown) showing parallel 
arrayed microtubules interconnected by MAPs [Microtubule Associated Proteins]. Microtubules in axons 
are lengthy and continuous, whereas in dendrites they are interrupted and of mixed polarity. Linking 
proteins connect microtubules to membrane proteins including receptors on dendritic spines.". 

The Centrosome, in most animal cells, acts as a Microtubule Organizing Center. Most Centrosomes 
contain a pair of Centrioles arrranged at right angles to each other in an L-shaped configuration. A 
Centriole 

is about 200 nm wide and 400 nm long. Its wall is made up of 9 groups of 3 microtubles. You can regard 
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Quantum Consciousness 

the A microtubule of a triplet as being a complete microtubule, with the B and C microtubules being 
incomplete microtubules fused to A and B respectively. Each triplet is tilted in toward the central axis at 
an angle of about 45 degrees. 

Each microtubule is a hollow cylindrical tube with about 25 nm outside diameter and 14 nm inside 
diameter, made up of 13 columns of Tubulin Dimers. 

( The two preceding illustrations are from Molecular Biology of the Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, 

and Watson (Garland 1989) ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin and beta-tubulin 
(each made up of about 450 Amino Acids, each of which contains roughly 20 Atoms), and can exist in 
(at least) 2 different geometrical configurations, or conformations, involving the position of a single 
Electron. 

Call this Electron the Conformation Electron, because in a single Tubulin Dimer its the position at the 
junction of the alpha-tubulin and the beta-tubulin determines the 2 different conformations of the 
Tubulin, which correspond to 2 different states of the dimer's electric polarization. 

There are 10^7 Tubulin Dimers per neuron, with 10% of them, or 10^6, estimated to be involved in the 
consciousness process, and the remainder doing other things needed to keep the cell alive. 

The human brain contains about 10^11 neurons. 

Therefore, the human brain contains about 10^18 tubulins, about 10^17 of which are involved in the 
consciousness process. 

The Tubulins in a Microtubule can represent Information, and act as Cellular Automata to process it. 
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Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, "... We can now consider the 
gravitational self-energy of that mass distribution which is the difference between the mass distributions 
of the two states that are to be considered in quantum linear superposition. The reciprocal of this self-
energy gives ... the reduction timescale ...". 

This is the decoherence time T = h / E. 

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that 
the Superposition Separation a is "... the separation/displacement of a mass separated from its superposed 
self. ... The picture is spacetime geometry separating from itself, and re-anealing after time T. ...". 

If the Superposition consists of States involving one Particle of Mass m, but with Superposition 
Separation a, then the Superposition Separation Energy Difference is the gravitational energy 

E = G m^2 / a 

In the Osaka paper ( Hameroff, S.R. (1997) Quantum computing in microtubules: an intra-neural correlate of 

consciousness? Cognitive Studies: Bulletin of the Japanese Cognitive Science Society 4(3):67-92.) ), Hameroff says 
that Penrose describes Superposition Separation as "... shearing off into separate, multiple spacetime 
universes as described in the Everett "multi&endash;worlds" view of quantum theory. ...". 

The superposition energy E_N of N Tubulin Electrons and the corresponding decoherence time T_N can 
be calculated from the equations E = G m^2 / a and T = h / E. 

Therefore for a single Electron (ignoring for simplicity some factors like 2 and pi, etc.): 

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) = 

= ( Compton / Schwarzschild ) ( a / c ) 

where 

2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and 

h / m c = Compton Radius of an elementary particle of mass m. 

The calculation for a single Electron will be used as the basis for a superpositon of N Electrons over the 
10-cm scale human brain. If the single Tubulin Electron with mass m_e has a Superposition 
Displacement a that is of the order of 10^(-7) cm, or one nanometer, then, since Compton = 10^(-11) cm 
and Schwarzschild = 10^(-55) cm and the speed of light c = 3 x 10^10 cm/sec, and since E_electron = G 
( m_e )^2 / a, we have 
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for a single Electron and ordinary gravity 

T_electron = h / E_electron = 

= ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years. 

Now consider the case of N Tubulin Electrons in Coherent Superposition, in which ordinary gravity is 
realistic. 

As Jack Sarfatti says, "Since all the [Tubulin] Electrons are nonlocally connected into a coherent whole 
we do not want to treat them as fluctuating statistically independent of each other ... .", and Stuart 
Hameroff agrees, saying "True. That's why we consider them coherently linked or entangled.". Jack 
Sarfatti defines the Superposition Energy E_N of N superposed Tubulin Electrons in N Tubulins as 

E_N = G M^2 / L 

where L is the mesoscopic quantum phase coherence length for the collective mode of N Tubulin 
Electrons of total mass M = N m with each electron having mass m and with L = a N^(1/3) where a is the 
separation of individual electrons and the cube root of N is the linear scale of of the whole collection of 
N Tubulin Electrons in the N Tubulins. 

As Jack Sarfatti says (here I have substituted some of my numerical values for his): "... Note the volume ... is the 
sum of the volumes of all [ 10^17 Tubulins involved in the process of consciousness ] even though they 
are separated in physical space from each other over the whole cortex of volume 10^3 cc - they are like 
one super-particle entangled in configuration space of [ about 3 x 10^17 dimensions ]! That is, this 
sentient post-quantum computing "enchanted web" is [ 10^17 little Tubulin nanoboxes ] ... . Each box 
has a little arrow in Hilbert space and all the arrows are phase-locked over a time of order [ 0.5 
milliseconds ]. The actual physical distance between the boxes is irrelevant to this Einstein-Podolsky-
Rosen network that is one coherent conscious system. The mesoscopic quantum coherence length L is 
what you would get if you lined up all these nanoboxes in a row - ... It is really not a metrical property in 
ordinary space. ...". 

Therefore, we have: 

E_N = N^2 G m^2 / a N^(1/3) = 

= N^(5/3) G m^2 / a= 

= N^(5/3) E_electron 
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To get the decoherence time for the system of N Tubulin Electrons, recall that (approximately) 
T_electron = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years, so that 

T_N = h / E_N = h / N^(5/3) E_electron = 
 


= N^(-5/3) T_electron =
 


= N^(-5/3) 10^26 sec
 


and 

N = (10^26 / (T_N) )^(3/5) = 

= 4 x 10^15 / (T_N)^(3/5) 

From the above formulas get the following rough approximate Decoherence Tim T_N for various 

Numbers of Tubulin Dimers or Neurons, if 10% of the Tubulins in each Neuron are involved in the 

process of consciousness:

 Time Number of 
T_N Tubulins 

Number of
Neurons 

10^(-43) sec (Planck) 2.5 x 10^41 

5 x 10^(-4) sec (2 kHz) 10^17 10^11 

10^26 sec = 3 x 10^18 years 1 

The 10^17 tubulin Electron ( 10^11 Neuron ) line of the table corresponds to the number of neurons in 
the human brain. 

Here is a rough outline of what happens during the 0.5 milliseconds of a single conscious thought 
involving 10^17 Tubulin Electrons: 

●	 Each Tubulin Site Electron sits within its tubulin cage in one of its 2 Quantum States. Each 
Tubulin Site Electron has one of 2^1 = 2 States, so it contains one qbit of information, 
representable by the 2^1 = 2-dimensional Cl(1) Clifford Algebra that is isomorphic to the 
Complex Numbers. The total of N = 10^17 Tubulin Site Electrons are connected and brought into 
a coherent Superposition of States, which, as was suggested by Robert Neil Boyd, is representable 
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by the 2^N = 2^(10^17)) dimensional Cl(10^17) Clifford Algebra. Cl(10^17) can be represented 
as the tensor product of about (10^17) / 8 = about 10^16 factors, each being 256-dimensional 
Cl(8). Further information about that Clifford Algebra structure, and related information 
theoretical and particle physics structures and models, can be found in material at 
http://www.innerx.net/personal/tsmith/TShome.html. 

●	 Many of the Quantum States of the Superposition are Closed Timelike Loops, some of which 
intersect with others. If each Closed Timelike Loop represents an Abstract Idea, then the 
Intersections among the Closed Timelike Loops represent Interactive Abstract Thought operating 
on the set of Abstract Ideas. 

●	 During the time of Superposition, new Abstract Thoughts can be derived from the original ones 
by reorganizing the corresponding Closed Timelike Loops and their Intersections. 

●	 Conscious Thought formation ends when the Decoherence/Collapse time T_N is reached and 
Decoherence/Collapse occurs. Then, a single Abstract Idea is chosen from the entire Set of States 
in the Superposition. This is the Execution Process, which involves choosing one Abstract Idea 
and rejecting/executing the other Ideas of the Superposition. 

●	 The chosen State from the Superposition determines the Positions of all the Gap Junction 
Electrons of the Quantum Tunnelling connections between Neurons. 

●	 The Positions of the Gap Junction Electrons determine the Conformations of the Micrtubules that 
are adjacent to the Gap Junctions. 

●	 The Conformations of those Microtubles determine, through MAP connections, the 
 
Conformations of other Microtubules in the same Neuron.
 

●	 The Conformation of a Microtubule determines the State of its Tubulins. 
●	 The State of a Tubulin determines the State of its Tubulin Site Electron, thus completing the 

process.

 Chaio Gravity Antennas 

During that 0.5 milliseconds of the process of a single conscious thought, the 10^17 Tubulin Electrons 
are linked in a coherent state by gravity. 

For such a gravity linkage to take place, two things are necessary: 

●	 There must be a gravitational connection among all 10^17 Tubulin Electrons; and 
●	 There superposition must be stable with respect to decoherence during to the 0.5 millisecond 

duration of the single conscious thought. 

First, does there exist a realistic mechanism of gravitational connection between all pairs of the 
10^17 Tubulin Electrons? 

A positive result in an experiment proposed by Raymond Chiao and described in gr-qc/0204012 [ which is 

an "... abbreviated writeup of ...[his]... March 23, 2002 Wheeler Symposium lecture, and book chapter for Wheeler Festschrift ..." which book 

chapter is at gr-qc/0208024 and, in its final version, at gr-qc/0303100 ] might provide an affirmative answer. In that paper, 
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Chiao says: 

"... Superconductors will be considered as macroscopic quantum gravitational antennas 
and transducers, which can directly convert upon reflection a beam of quadrupolar 
electromagnetic radiation into gravitational radiation, and vice versa, and thus serve as 
practical laboratory sources and receivers of microwave and other radio-frequency 
gravitational waves. ... a superconductor can by itself be a direct transducer from 
electromagnetic to gravitational radiation upon reflection of the wave from a vacuum 
superconductor interface, with a surprisingly good conversion efficiency. By reciprocity, 
this conversion process can be reversed, so that gravitational radiation can also be 
converted upon reflection into electromagnetic radiation from the same interface, with 
equal efficiency. ... under certain circumstances involving "natural impedance matching" 
between quadrupolar EM and GR plane waves upon a mirror-like reflection at the planar 
surface of extreme type II, dissipationless superconductors, the efficiency of such 
superconductors used as simultaneous transducers and antennas for gravitational radiation, 
might in fact become of the order of unity, so that a gravitational analog of Hertz's 
experiment might then become possible. ... These developments suggest the possibility of a 
simple, Hertz-like experiment, in which the emission and the reception of gravitational 
radiation at microwave frequencies can be implemented by means of a pair of 
superconductors used as transducers. ... The schematic of this experiment is ... 

... we did not detect any observable signal inside the second Faraday cage, down to a limit 
of more than 70 dB below the microwave power source of around 10 dBm at 12 GHz. ... 
Note, however, that since the transition temperature of YBCO is 90 K, there may have 
been a substantial ohmic dissipation of the microwaves due to the remaining normal 
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electrons at our operating temperature of 77 K, so that the EM wave was absorbed before it 
could reach the impedance-matching depth at z0. It may therefore be necessary to cool the 
superconductor down very low temperatures before the normal electron component freezes 
out sufficiently to achieve such impedance matching. [see gr-qc/0304026 ] ... An improved 
Hertz-like experiment using extreme type II superconductors with extremely low losses, 
perhaps at millikelvin temperatures, is a much more difficult, but worthwhile, experiment 
to perform. Such an improved experiment, if successful, would allow us to communicate 
through the Earth and its oceans, which, like all classical matter, are transparent to GR 
waves. ... I would especially like to thank my father-in-law, the late Yi-Fan Chiao, for his 
financial and moral support of this work. This work was partly supported also by the ONR. 
...".

 Further, in gr-qc/0303089, Walter J. Fitelson and Raymond Chiao say: 

"... Measurements of the tunneling time are briefly reviewed. ... using ... a photon-pair 
emission light source ... The arrival time of the tunneled photon was measured with respect 
to that of its twin, which had traversed a distance equal to the tunnel barrier thickness, but 
in the vacuum, by means of the difference in the two "click" times of two Geiger counters. 
... when a photon succeeded in tunneling (which is rare), it arrived earlier than its twin 
which had traversed the vacuum ... as if the tunneling photons had traversed the tunnel 
barrier superluminally. The effective group velocity of the tunneling single-photon 
wavepacket was measured to be 1.7 +/- 0.2 times the vacuum speed of light. ... 

... Next, time and matter in general relativity and quantum mechanics is examined. In 
particular, the question arises: How does gravitational radiation interact with a coherent 
quantum many-body system (a "quantum fluid")? ... 

... the ground state of a superconductor, which possesses spontaneous symmetry breaking, 
and therefore off-diagonal long-range order, is very similar to that of the physical vacuum, 
which is believed also to possess spontanous symmetry breaking through the Higgs 
mechanism. In this sense, therefore, the vacuum is "superconducting." The question thus 
arises: How does such a broken-symmetry ground, or "vacuum," state interact with a 
dynamically changing spacetime, such as that associated with a GR wave? More generally: 
How do we embed quantum fields in dynamically curved spacetimes? ... Due to its 
gyroscopic nature, the spin vector of an electron undergoes parallel transport during the 
passage of a GR wave. The spin of the electron is constrained to lie inside the space-like 
submanifold of curved spacetime. ... the spin of the electron must be purely a space-like 
vector with no time-like component. This imposes an important constraint on the motion of 
the electron's spin, such that whenever the space-like submanifold of spacetime is 
disturbed by the passage of a gravitational wave, the spin must remain at all times 
perpendicular to the local time axis. If the spin vector is constrained to follow a conical 
trajectory during the passage of the gravitational wave, the electron picks up a Berry phase 
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proportional to the solid angle subtended by this conical trajectory after one period of the 
GR wave. In a manner similar to the persistent currents induced by the Berry phase in 
systems with off-diagonal long-range order. ... such a Berry phase induces an electrical 
current in the quantum Hall fluid, which is in a macroscopically coherent ground state. ... 
This current generates an EM wave. Thus a GR wave can be converted into an EM wave. 
By reciprocity, the time-reversed process of the conversion from an EM wave to a GR 
wave must also be possible. ... The question immediately arises: EM radiation is 
fundamentally a spin 1(photon) field, but GR radiation is fundamentally a spin 2 (graviton) 
field. How is it possible to convert one kind of radiation into the other, and not violate the 
conservation of angular momentum? The answer: The EM wave converts to the GR wave 
through a medium. Here specifically, the medium of conversion consists of a strong DC 
magnetic field applied to a system of electrons. This system possesses an axis of symmetry 
pointing along the magnetic field direction, and therefore transforms like a spin 1 object. 
When coupled to a spin 1 (circularly polarized) EM radiation field, the total system can in 
principle produce a spin 2 (circularly polarized) GR radiation field, by the addition of 
angular momentum. ... In the case of superconductors, Cooper pairs of electrons possess a 
macroscopic phase coherence, which can lead to an Aharonov-Bohm-type interference 
absent in the ionic lattice. Similarly, in the quantum Hall fluid, the electrons will also 
possess macroscopic phase coherence, ... which can lead to Berry-phase-type interference 
absent in the lattice. Furthermore, there exist ferromagnetic superfluids with intrinsic spin, 
... in which an ionic lattice is completely absent,such in superfluid helium 3. In such 
ferromagnetic quantum fluids, there exists no ionic lattice ... Thus there may be more than 
one kind of quantum fluid which can serve as a transducer between EM and GR waves. ... 
However, it remains an open question as to how strong this interconversion process is 
between EM and GR radiation. ...

 ... There exist other situations in which a minimal-coupling rule similar to the one above, 
arises for scalar quantum fields in curved spacetime. ... Quantum mechanically, there may 
exist due to the macroscopic quantum phase coherence of the superconductor, collective, 
many-body enhancements of the above classical conversion efficiency. Most importantly, 
...[see Speliotopoulos and Chiao, gr-qc/0302045 ]... there must exist enhancements due to 
the fact that the intensive coupling constant sqrt(G) of the Feynman graviton-matter vertex 
should be replaced by the extensive coupling constant sqrt(G) L, in order to account 
correctly for the tidal nature of GR waves. ...[L is]... a new characteristic length scale L 
corresponding to the typical size of the distance ... separating the test particle from the 
observer ... For example, L can be the typical size of the detection apparatus ... or of the 
transverse Gaussian wave packet size of the gravitational radiation ... 

... How then do we account for the lack of any observable quantum transducer conversion 
in our experiment? There are several possible reasons, the most important ones probably 
having to do with the material properties of the YBCO medium. One such possible reason 
is the earlier observations of unexplained residual microwave and far-infrared losses (of 
the order of 10^(-5) ohms per square at 10 GHz) in YBCO and other high Tc 
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superconductors,which are independent of temperature and have a frequency-squared 
dependence, ... which may be due to the fact that YBCO is a D-wave superconductor. ... In 
D-wave superconductors, there exists a four-fold symmetry of nodal lines along which the 
BCS gap vanishes, ... where the microwave attenuation may become large. Thus D-wave 
superconductors are quite unlike the classic, low-temperature S-wave superconductors 
with respect to their microwave losses. Since one of conditions for a good coupling of a 
quantum antenna and transducer to the GR wave sector is extremely low dissipative losses, 
the choice of YBCO as the material medium for the Hertz-type experiment may not have 
been a good one. ..". 

Note that : 

if the negative result of the preliminary experiment were due to failure of the 
superconductor impedance-matching mechanism for converting EM waves to gravity 
waves [see gr-qc/0304026 ]; 

then the negative result would not indicate failure of the gravity antenna concept, which is 
the important concept with respect to the Quantum Tubulin Electron model of Quanum 
Consciousness. 

Note also that the Faraday cages of Chiao's schematic correspond to the Tubulin Cages of the Tubulin 
Electrons in the Quantum Tubulin Electron model of Quantum Consciousness, and that if Chiao's gravity 
antenna can receive gravity signals by graviton links, then Tubulin Electrons in their cages should be 
able to receive gravity signals establishing graviton links, as needed for the Penrose-Hameroff model of 
Quantum Tubulin Electron Quantum Consciousness. 

Decoherence, Mead Resonance and Quantum Protectorates 

Second, is the superposition state of Tubulin Electrons stable with respect to decoherence during to 
the 0.5 millisecond duration of the single conscious thought? 

Max Tegmark, in quant-ph/9907009, says: 

"... Penrose has ... suggested that the dynamics of such excitations can make a microtubule 
act like a quantum computer, and that microtubules are the site of of human consciousness 
... This idea has been further elaborated ... with the conclusion that quantum superpositions 
of coherent excitations can persist for as long as a second before being destroyed by 
decoherence ... This was hailed as a success for the model, the interpretation being that the 
quantum gravity effect on microtubules was identified with the human though process on 
this same timescale. This decoherence rate T = 1 s was computed assuming that quantum 
gravity is the main decoherence source. Since this quantum gravity model is somewhat 
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controversial ... and its effect has been found to be more than 20 orders of magnitude 
weaker than other decoherence sources in some cases ... We will now ... evaluate ... 
decoherence sources for the microtubule case as well, to see whether they are in fact 
dominant ... we will ignore collisions between polarized tubulin dimers and nearby water 
molecules, since it has been argued that these may be in some sense ordered and part of the 
quantum system ... Let us instead apply ... the decoherence timescale 

T = ( a^3 sqrt( m k t ) ) / N g q^2 | r' - r | 

caused by a single ion a distance a away. ...[ where k is Boltzmann's constant and g = 1 4 
pi e0 is the Coulomb constant, m is ion mass, N is number of ions, q is ion charge, and t is 
temperature ]... with N = Q / qe = 10^3. The distance to the nearest ion will generally be 
less than ...[ about ] ... 26 nm ... Superpositions spanning many tubuline dimers ... therefore 
decohere on a timescale ...[about]... 10^(-13) s. due to the nearest ion alone. This is quite a 
conservative estimate, since the other ... 10^3 ions that are merely a small fraction further 
away will also contribute to the decoherence rate ... ... We neglected screening effects 
because the decoherence rates were dominated by the particles closest to the system, i.e., 
the very same particles that are responsible for screening the charge from more distant 
ones. ... We find that the decoherence timescales ...[ about 10^(-13) ]... seconds are 
typically much shorter than the relevant dynamical timescales ...[ about 0.001 to 0.1 
seconds ]... both for regular neuron firing and for kink-like polarization excitations in 
microtubules. This conclusion disagrees with suggestions by Penrose and others that the 
brain acts as a quantum computer, and that quantum coherence is related to consciousness 
in a fundamental way. ...". 

I disagree with Tegmark, on both experimental and theoretical grounds. I think that Tegmark has ignored 
significant phenomena related to maintaining coherence during the 0.5 millisecond duration of a single 
conscious thought involving 10^17 Tubulin Electrons. 

On the experimental side, there are some results that indicate that coherence is maintained much longer 
than would be expected from analyses such as Tegmark's. For example: 

●	 On page 20 of the 17 July 1999 issue of the New Scientist is an article by Charles Seife (a New 
Scientist Reporter) that says in part: "... last April [1998], Isaac Chuang of IBM in San Jose, 
California, and Neil Gershenfeld the Massachusetts Institute of Technology created a quantum 
computer ... in a forthcoming issue of Physical Review Letters, Carlton Caves ... say they are 
unsure why quantum computation worked. Gershenfeld and Chuang used magnetic fields to 
manipulate atoms in liquid chloroform. But the problem, says Caves, is that the choloroform 
atoms were not in "entangled" states. ... because the chloroform was at room temperature, the 
atoms could not have been entangled ... The thermal motion of the atoms would have mixed up 
their quantum states and ruined any entanglement. ... So why did the chloroform comuter work at 
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all? Caves's colleague John Smolin, a physicist at IBM in New York, suspects Chuang's 
chloroform has simulated a quantum computer, though he doesn't know how. Or maybe the 
experiment hints there are other ways of doing quantum computation that we don't yet understand. 
...". 

●	 A 6 July 2001 New Scientist article by Willis Knight says: "... Molecular transistors that run on 
single electrons now work at room temperature. Dutch scientists achieved the feat by buckling 
carbon nanotubes with an atomic force microscope. ... By buckling a metallic carbon nanotube, 
they formed a small area from which a single electron cannot escape at room temperature unless a 
current is applied via an electrode. ... pushing a single electron through the transistor caused it to 
exhibit quantum coherence. This means that the electron maintains some of the quantum state it 
obtained whilst inside the transistor when it leaves. The effect is not found within normal 
electronics. ...". 

●	 According to Apoorva Patel in his paper Quantum Algorithms and the Genetic Code, quant
ph/0002037: "... Enzymes are the objects which catalyse biochemical reactions. They are large 
complicated molecules, much larger than the reactants they help, made of several peptide chains. 
Their shapes play an important part in catalysis, and often they completely surround the reaction 
region. They do not bind to either the reactants or the products ... for example, enzymes can suck 
out the solvent molecules from in between the reactants ... It is proposed that enzymes play a 
crucial role in maintaining quantum coherence ... Enzymes provide a shielded environment where 
quantum coherence of the reactants is maintained. ... For instance, diamagnetic electrons do an 
extraordinarily good job of shielding the nuclear spins from the environment ... the coherence 
time observed in NMR is O(10) sec, much longer than the thermal environment relaxation time ( 
hbar / kT = O(10^(-14) ) sec) and the molecular collision time ( O(10^(-11)) sec ), and still 
neighbouring nuclear spins couple through the electron cloud. ... Enzymes are able to create 
superposed states of chemically distinct molecules. ... Enzymes are known to do cut-and-paste 
jobs ... (e.g. ... methylation, replacing H by CH3, which converts U to T). Given such transition 
matrix elements, quantum mechanics automatically produces a superposition state as the lowest 
energy equilibrium state. ... Delocalisation of electrons and protons over distances of the order of 
a few angstroms greatly helps in molecular bond formation. It is important to note that these 
distances are much bigger than the Compton wavelengths of the particles, yet delocalisation is 
common and maintains quantum coherence. ...". 

● According to an article by Bennett Davis in the 23 Feb 2002 edition of The New Scientist: "... In 
the early 1990s, Guenter Albrecht-Buehler ... at Northwestern ... discovered that some cells can 
detect and respond to light from others. ... cells ... were using light to signal their orientation. If so, 
they must have some kind of eye. ... centrioles fill the bill. These cylindrical structures have 
slanted "blades" which ... Albrecht-Buehler ... believes act as simple blinds. ... microtubules ... 
could act as optical fibres ... feeding light towards the centrioles from the cell's wall. ... why 
should cells want to detect light? ... they are talking to each other ... Cells in embryos might signal 
with photons so that they know how and where they fit into the developing body. ... Albrecht-
Buehler ... wants to learn their language. ... In the 1980s Fritz-Albert Popp, then a lecturer at the 
University of Marburg in Germany, ... who now heads the International Institute of Biophysics in 
Neuss, Germany, ...[and]... runs a company called Biophotonen that offers its expertise in reading 
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photon emissions to gauge the freshness and purity of food ... became interested in the optical 
behaviour of cells. In a series of experiments Popp found that two cells separated by an opaque 
barrier release biophotons in uncoordinated patterns. Remove the barrier and the cells soon begin 
releasing photons in synchrony. ...". 

●	 Acccording to cond-mat/0007185 and cond-mat/0007287 by Philip W. Anderson: "... The most 
striking fact about the high-Tc cuprates is that in none of the relevant regions of the phase 
diagram is there any evidence of the usual effects of phonon or impurity scattering. This is 
strong evidence that these states are in a "quantum protectorate" ... a state in which the 
many-body correlations are so strong that the dynamics can no longer be described in terms 
of individual particles, and therefore perturbations which scatter individual particles are 
not effective. ...". 

On the theoretical side, there are also some reasons that I disagree with Tegmark. For example: 

●	 Hagan, Hameroff, and Tuszynski, in Physical Review E, Volume 65, 061901, published 10 June 
2002, say: "... Tegmark's commentary is not aimed at an existing model in the literature but rather 
at a hybrid that replaces the superposed protein conformations of the orch. OR theory with a 
soliton in superposition along the microtubule ... recalculation after correcting for differences 
between the model on which Tegmark bases his calculations and the orch. OR model 
(superposition separation, charge vs dipole, dielectric constant) lengthens the decoherence time to 
10^(-5) &endash;10^(-4) s ...". 

● Mershin, Nanopoulos, and Skoulakis, in quant-ph/0007088, say: "... treat the tubulin molecule as 
the fundamental computation unit (qubit) in a quantum-computational net work that consists of 
microtubules (MTs), networks of MTs and ultimately entire neurons and neural networks. ...". 
They say "... it has been shown [by D. L. Koruga, D. L. Ann. NY Acad. Sci. 466, 953-955 
(1986)] that the particular geometrical arrangement (packing) of the tubulin protofilaments 
obeys an error-correcting mathematical code known as the K2(13, 2^6, 5) code ... the 
existence of a quantum-error correcting code is needed to protect the delicate coherent qubits 
from decoherence. This has been the major problem of quantum computers until the works of 
Shor and Steane have independently shown that such a code can be implemented ... We 
conjecture that the K-code apparent in the packing of the tubulin dimers and protofilaments is 
partially responsible for keeping coherence among the tubulin dimers. By simulating the brain as 
a quantum computer it seems we are capable of obtaining a more accurate picture than if we 
simulate the brain as a classical, digital computer. ...". 

●	 Raymond Chiao in gr-qc/0204012 says: "... quantum entanglement gives rise to EPR correlations 
at long distance scales within the superconductor. The electrons in a superconductor in its ground 
BCS state are not only macroscopically entangled, but due to the existence of the BCS gap which 
separates the BCS ground state energetically from all excited states, they are also protectively 
entangled, in the sense that this entangled state is protected by the presence of the BCS gap from 
decoherence arising from the thermal environment, provided that the system temperature is kept 
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well below the BCS transition temperature. The resulting large quantum rigidity is in contrast to 
the tiny rigidity of classical matter, such as that of the normal metals used in Weber bars, in their 
response to gravitational radiation. ...". 

●	 Mead Resonance: Resonance among 10^17 Tubulin Electrons of a single conscious thought 
may be important in achieving and maintaining coherent superposition states among them. Carver 
Mead, in his book Collective Electrodynamics (MIT 2000), discusses resonance coupling with 
electromagnetic photons. If Raymond Chiao's gravity antenna idea is correct, then the same 
resonance phenomena should be applicable for gravity gravitons as for electromagnetic photons. 
Carver Mead says: "... In our investigation of radiative coupling, we use a superconducting 
resonator as a model system. ... we can build such a resonator from a superconducting loop and a 
capacitor ... the coupling of ... two loops is the same, whether retarded or advanced potentials are 
used. Any loop couples to any other on its light cone, whether past or future. ... The total phase 
accumulation in a loop is the sum of that due to its own current, and that due to currents in other 
loops far away. ... normal modes correspond to stationary states of the system. Once the system is 
oscillating in one of these modes, it will continue to do so forever. To understand energy transfer 
between the resonators, we can use mixtures of normal modes. ... Any energy leaving one 
resonator is tranferred to some other resonator, somewhere in the universe. The energy in a single 
resonator alternates between the kinetic energy of the electrons (inductance), and the potential 
energy of the electrons (capacitance). With the two resonators coupled, the energy shifts back and 
forth between the two resonators in such a way that the total energy is constant ... The 
conservation of energy holds despite an arbitraty separation between the resonators; it is a direct 
result of the symmetry of the advanced and retarded potentials. There is no energy "in transit" 
between them. ... the universe contains a truly enormous number of resonators ... [ For the 10^17 
Tubulin Electrons of a single conscious thought, the resonant frequencies are the same and 
exchanges of energy among them act to keep them locked in a collective coherent state. ] ... How 
does a single resonator behave in an inhomogeneous universe full of other matter? In the real 
universe [outside the collective coherent set of tubulin electrons], no two resonators have identical 
resonant frequencies for long; however, it is a common occurrence that two frequencies will 
cross, and that energy will be exchanged between the resonators during the crossing. From the 
point of view of collective electrodynamics, this exchange of energy is the microscopic origin of 
the thermodynamic behavior of the universe as we observe it. ... In a random universe, any 
particular phase is equally likely for any given crossing. A particular resonator is therefore equally 
likely to receive either an increment or a decrement due to a given crossing. ... In a random 
universe [unlike the collective coherent set of tubulin electrons], there is no first-order effect in 
which energy flows from the high-amplitude resonator to the low-amplitude resonator; there is, 
however, a second-order effect in which energy flows, on the average, from the high-amplitude 
resonator to the low-amplitude resonator. The rate of energy flow is proportional to the difference 
in energies, and to the inverse square of the distance. ... 

... The coupling between two loops considered ...[above]... is called magnetic dipole coupling. It 
is characterized by its proportionality to the second derivative of the current with respect to time. 
... A much stronger coupling can be obtained between two straight sections of wire ... We can 
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imagine a resonator configuration for which this type of coupling is realizable: Two parallel 

capacitor plates [ corresponding to the two holes in a tubulin where the tubulin 
electron can be stable located ] of capacitance C are connected by a straight section of 
superconducting wire of inductance L between their centers. Such a configuration ... is called an 
electric dipole. Because there are charges at the two ends of the dipole, we can have a contribution 
to the electric coupling from the scalar potential ... as well [as] from the magnetic coupling ... 
from the vector potential ... electric dipole coupling is stronger than magnetic dipole coupling by 
the square of the ratio of the wavelenght to the size of the element. ... For example, an atom half a 
nanometer in diameter radiates visible light of 500 nanometer wavelength. In this case, electric 
dipole coupling is a million times stronger than magnetic dipole coupling. ... we have treated the 
electron as a wave, continuous in space, carrying a continuous charge density with it. ... Arriving 
at the correct results required taking into account the interaction of the electron with itself, exactly 
as we have done in the case of the superconducting loop. The electron wave function depends on 
the potential; the potential depends of the charge density that is determined by the wave function. 
Thus, we have an inherently non-linear problem ... The nonlinearity ... poses some computational 
issues, but no conceptual issues. ... the nonlinear theory gives the correct energy levels for the 
hydrogen atom ... It is by now a common experimental fact that an atom, if sufficiently isolated 
from the rest of the universe, can stay in an excited state for an arbitrarily long period. ... The 
mechanism for initiating an atomic transition is not present in the isolated atom; it is the direct 
result of coupling with the rest of the universe. ... The electron wave function ... is particularly 
sensitive to coupling with other electrons; it is coupled either to far-away matter in the universe or 
to other electrons in a resonant cavity or other local structure. In the initial parts of this 
monograph, we were able to ignore coupling to far-away matter because we used a collective 
structure in which there are 10^23 electrons, arranged in such a way that the collective properties 
intrinsic to the structure scaled as the square of the number of electrons. ... we ...[made]... a 
connection between the classical concept of force and the quantum nature of matter through the 
concept of momentum. ... We would expect the total momentum P of the collective electron 
system [ in a superconducting loop of wire ] to be the momentum per charge times the number of 
charges in the loop. If there are n charges per unit length of wire ... P = n q L I ... I = n q v ... and 
... P = L (nq)^2 v . The momentum is proportional to the velocity, as it should be. It is also 
proportional to the size of the loop, as reflected by the inductance L. ... Instead of scaling linearly 
with the number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... In an arrangement where charges are constrained 
to move in concert, each charge produces phase accumulation, not only for itself but for all the 
other charges as well. So the inertia of each charge increases linearly with the number of charges 
moving in concert. The inertia of the ensemble of coupled charges must therefore increase as the 
square of the number of charges. ... 

[ To see how Carver Mead's resonance might be applied to the Penrose-Hameroff tubulin electron model 
of consciousness, consider the maximal case of N tubulin electrons with N = 10^18, each electron having 
thermal energy E = kT, where k = 10^(-23) Joules Kelvin^(-1) and T = 300 Kelvin, so that Total Thermal 

file:///iCube/Desktop%20Folder/QuantumMind%202004/QuantumMind2004.html (16 of 27) [12/2/2004 1:46:00 PM] 



Quantum Consciousness 

Energy = N^2 kT = 10^(36-23) x 300 = 3 x 10^15 Joules. ( Due to the nonlinear square-scaling, it would 
take less if the collapse took place gradually, a few electrons at a time. ) Note that decoherence by 

external thermal energy, with square-scaling, is different from the self-decoherence of the superposition 
state, based on the energy-time uncertainty principle Energy x Time = h, by which a conscious thought 

quantum state decoheres to form a completed thought. If N tubulin electrons are in a collective 
superpostion state of conscious thought, then the total energy needed to decohere them by external 

thermal energy ( decoherence due to the heat of the brain ) is much greater than the classical kinetic heat 
energy in the brain, so that Quantum Consciousness in the brain is stable against thermal decoherence 

due to the heat of the brain. ] 

... an N-turn closely coupled coil has an inductance L = N^2 Lo. Once again, we see the 
collective interaction scaling as the square of the number of interacting charges. ... When 
two classical massive bodies ... are bolted together, the inertia of the resuting composite 
body is simply the sum of the two individual inertias. The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ... It is instructive to work out the magnitude of the electron inertia 
in a concrete case. A small superconducting magnet has 10^4 turns of NbTi wire 
approximately 0.1 mm in diameter. The magent is 7 cm long, and just under 5 cm in 
diameter, and produces a peak field of 7 tesla at a currrent of 40 amperes. The magnet 
weighs 0.5 kilograms, and has a measured inductance of approximately 0.5 henry. There 
are of the order of 10^28 electrons per cubic meter in the wire, or 10^20 electrons per 
meter length of wire, corresponding to approximately 10 coulombs of electronic charge per 
meter of wire. At 40 amperes, these electrons move at a velcoity v = 4 m / sec. the total 
length l of wire is about 10^3 meters, so the total electronic charge in the magnet is about 
10^4 coulombs. Using these values, A = PHI / l = L I / l = 0.02 V sec / meter. The 
electromagnetic momentum p of an electron is just this vector potential multiplied by the 
electronic charge; from this, we can infer an electromagnetic mass m for each electron: q A 
= 3.2 x 10^(-21) coulomb V sec / meter = m v m = 10^(-21) kg For comparison, the mass 
of a free electron is approximately 10^(-30) kg, and the rest mass of a proton is a factor 
1800 larger than that of an electron. The electromagnetic mass of an electron in our magnet 
is thus a factor of 10^9 larger than the rest mass of a free electron. ...[ The electromagnetic 
mass of all the electrons in the magnet is 10^20 electrons / meter x 10^3 meters x 10^(-21) 
kg / electron = 100 kg ]... The total inertia of the electron system in the magnet is much 
larger than the actual mass of all the atoms making up the magnet [ 0.5 kg ]. ...". 

[ The above material from Carver Mead is directly applicable to the superposition state of tubulin 
electrons [[ and is related to the idea of a Quantum Protectorate ]]. The following material shows how 

the same viewpoint applies to understanding quantum state transitions. ] 

... We have developed a detailed description of the energy-transfer process between 
macroscopic quantum resonators ... We are now in a position to understand the radiative 
transfer between two identical atomic systems. ... The two atoms act like two small dipole 
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resonators, and energy is radiatively transferred ... Once the coupled mixed state starts to 
develop, it becomes self-reinforcing. ... This self-reinforcing behavior gives the transition 
its initial exponential character. Once the transition is fully under way, the two states are 
nearly equally represented in the superposition, and the coupled system closely resembles 
the coupled resonators ... Once the transition has run its course, each atom settles into its 
final eigenstate. ... 

... there are quantum jumps, but they are not discontinuities. They may look discontinuous 
because of the nonlinear, self-reinforcing nature of a quantum transition; but at the 
fundamental level, everything can be followed in a smooth and continuous way .... to 
arrive at this picture, we had to give up the one-way direction of time, and allow coupling 
to everything on the light cone ... the Green's function for collective systems is totally free 
of singularities, and cannot, by its very nature, generate infinities ... There is no action of 
an elementary charge [ which is fundamentally an amplitude to transmit or absorb energy 
by radiative transfer ] upon itself ...". 

●	  [[ According to cond-mat/0007287 and cond-mat/0007185 by Philip W. Anderson: "... Laughlin 
and Pines have introduced the term "Quantum protectorate" as a general descriptor of the fact 
that certain states of quantum many-body systems exhibit properties which are unaffected by 
imperfections, impurities and thermal fluctuations. They instance the quantum Hall effect, which 
can be measured to 10^(-9) accuracy on samples with mean free paths comparable to the electron 
wavelength, and flux quantization in superconductors, equivalent to the Josephson frequency 
relation which again has mensuration accuracy and is independent of imperfections and scattering. 
An even simpler example is the rigidity and dimensional stability of crystalline solids evinced by 
the STM. ... the source of quantum protection is a collective state of the quantum field 
involved such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system ... and therefore perturbations which scatter individual particles are not effective. ... 
The purpose of this paper is, first, to present the overwhelming experimental evidence that the 
metallic states of the high Tc cuprate superconductors are a quantum protectorate; and 
second, to propose that this particular collective state involves the phenomenon of charge-spin 
separation, and to give indications as to why such a state should act like a quantum protectorate. 
... Spin-charge separation is a very natural phenomenon in interacting Fermi systems from a 
symmetry point of view ... The Fermi liquid has an additional symmetry which is not contained in 
the underlying Hamiltonian, in that the two quasiparticles of opposite spins are exactly degenerate 
and have the same velocity at all points of the Fermi surface. This is symmetry SO(4) for the 
conserved currents at each Fermi surface point since we have 4 degenerate real Majorana 
Fermions. But the interaction terms do not have full SO(4) symmetry, since they change sign for 
improper rotations, so the true symmetry of the interacting Hamiltonian is SO4 / Z2 = SU2 x SU2, 
i.e., charge times spin. A finite kinetic energy supplies a field along the " direction of the charge 
SU(2) and reduces it to U(1), the conventional gauge symmetry of charged particles. ...". Also, 
according to cond-mat/0301077 by M.Ya. Amusia, A.Z. Msezane, and V.R. Shaginyan: "... the 
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fermion condensation ... can be compared to the Bose-Einstein condensation. ... the appearance of 
... fermion condensate (FC) ... is a quantum phase transition ... that separates the regions of normal 
and strongly correlated liquids. Beyond the fermion condensation point the quasiparticle system is 
divided into two subsystems, one containing normal quasiparticles, the other being occupied by 
fermion condensate localized at the Fermi level. ... fermion systems with ... fermion condensate 
(FC) ... have features of a "quantum protectorate" ... This behavior ... takes place in both three 
dimensional and two dimensional strongly correlated systems ... The only difference between 2D 
electron systems and 3D ones is that in the latter ... fermion condensation quantum phase 
transition (FCQPT) ... occurs at densities which are well below those corresponding to 2D 
systems. For bulk 3He, FCQPT cannot probably take place since it is absorbed by the first order 
solidification ... an infinitely extended system composed of Fermi particles, or atoms, interacting 
by an artificially constructed potential with the desirable scattering length a ... may be viewed as 
trapped Fermi gases ... We conclude that FCQPT can be observed in traps by measuring the 
density of states at the Fermi level ... It seems quite probable that the neutron-neutron scattering 
length (a = 20 fm) is sufficiently large to be the dominant parameter and to permit the neutron 
matter to have an equilibrium energy, density, and the singular point ... at which the 
compressibility vanishes. Therefore, we can expect that FCQPT takes place in a low density 
neutron matter leading to stabilization of the matter by lowering its ground state energy. ... 
fermion condensate (FC) ... "quantum protectorate" ... behavior ... demonstrates the possibility to 
control the essence of strongly correlated electron liquids by weak magnetic fields. ... We have 
demonstrated that strongly correlated many-electron systems with FC, which exhibit strong 
deviations from the Landau Fermi liquid behavior, can be driven into the Landau Fermi liquid by 
applying a small magnetic field B at low temperatures. A re-entrance into the strongly correlated 
regime is observed if the magnetic field B decreases to zero, while the effective mass M* diverges 
as M* proportional to 1 / sqrt(B). The regime is restored at some temperature T* proportional to 
sqrt(B). This behavior is of a general form and takes place in both three dimensional and two 
dimensional strongly correlated systems, and demonstrates the possibility to control the 
essence of strongly correlated electron liquids by weak magnetic fields. ...". ]] 

I close this paper with brief summaries of relevant experiments of Grinberg-Zylberbaum, the 
 
quantum cosmology of Paula Zizzi, and 26-dimensional closed unoriented bosonic string theory 
 
interpreted as a many-worlds quantum theory in which strings correspond to world lines, with 
 
massless spin-2 gravitons in 26-dimensions corresponding to gravitational interaction among 
 

tubulin electrons in states with Penrose-Hameroff superposition separation.
 

●	 The whereabouts of Grinberg-Zylberbaum (as far as I know) is unknown, and he may even be 
deceased. 

● Paola Zizzi was scheduled to describe her work at Quantum Mind 2003 - Consciousness, Quantum 
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Physics and the Brain,March 15-19, 2003, University of Arizona, Tucson, Arizona. 
Some of her recent papers are: The Early Universe as a Quantum Growing Network, 
Ultimate Internets, and Spacetime at the Planck Scale: The Quantum Computer View.� 

● The interpretation of 26-dimensional closed unoriented bosonic string theory interpreted as a 
many-worlds quantum theory in which strings correspond to world lines is based on my D4-D5
E6-E7-E8 VoDou Physics Model. 

Grinberg-Zylberbaum Experiments 

Some interesting experimental results relevant to Chiao gravity antennas and to Mead resonant coupling 
were obtained by neurophysiologist Grinberg-Zylberbaum. According a 1997 Science Within 
Consciousness web article by Henry Swift: 

"... The experiment conducted by neurophysiologist Grinberg-Zylberbaum ... The Einstein-
Podolsky-Rosen Paradox in the Brain; The Transferred Potential, Physics Essays 7,(4), 
1994. ... demonstrate[s] the existence of a macroscopic quantum system in the human brain 
through the demonstration of ... non-local correlation between brains ... In this experiment 
two subjects ... meditated together for twenty minutes. A total of seven pairs of subjects of 
both sexes, with ages from 20-44 years participated in the study. After meditation and 
while maintaining their "direct communication" (without speech), they were placed in semi-
silent, electro-magnetically shielded chambers separated by 45 feet. ... Both subjects were 
connected to EEG instruments and 100 random flashes of light were presented to subject 
A, while both remained reclined with semi-closed eyes. Subject B was not told when the 
light was flashed for subject A, and control correlation checks were also made at random 
times with no light flashes. The results indicated that, "after a meditative interaction 
between two people who were instructed to maintain direct communication (i.e. to feel 
each other's presence even at a distance), in about one out of four cases when one of the 
subjects was stimulated in such a way that his/her brain responded clearly (with a distinct 
evoked potential), the brain of the nonstimulated subject also reacted and showed a 
transferred potential of a similar morphology.... 

file:///iCube/Desktop%20Folder/QuantumMind%202004/QuantumMind2004.html (20 of 27) [12/2/2004 1:46:00 PM] 



Quantum Consciousness 

... The striking similarity of the transferred and evoked potentials and the total absence of 
transferred potentials in the control experiments leave no room for doubt about the 
existence of an unusual phenomenon, namely, propagation of influence without local 
signals. ... It is also extremely significant that the occurrence of transferred potential is 
always associated with the participants' feeling that their interaction is successfully 
completed (in contrast to the lack of transferred potential, when there is no such feeling). 
The interaction that correlates the subjects under study is entirely an interaction via non-
local consciousness. ... none of the subjects B ever reported realizing any type of conscious 
experience related to the appearance of the transferred potential ...". According to a 1996 
DynaPsych article by Ervin Laszlo: "... A particularly poignant example was furnished by 
a young couple, deeply in love. Their EEG patterns remained closely synchronized 
throughout the experiment, testifying to their report of feeling a deep oneness. ... In a 
limited way, Grinberg-Zylberbaum could also replicate his results. When a subject 
exhibited the transferred potentials in one experiment, he or she usually exhibited them in 
subsequent experiments as well. ...". 

What has Grinberg-Zylberbaum done since 1994? That is unknown. According to an article by Sam 
Quinones, in the July/August 1997 New Age Journal, as shown on a Sustained Action web page: 

"... In 1977 Grinberg returned to Mexico City ... A deeply spiritual man, Grinberg had 
moved from houses where he felt bad energy, believed he once had flown, and kept a 
meditation room lined with books and pictures of gurus. A semi-observant Jew, he sought 
out great thinkers on the Kabbalah. ... at UNAM ... he ... met the person who, he wrote 
later, would influence him more than any other: Barbara Guerrero, a former cabaret singer 
and lottery ticket seller who had fought with Pancho Villa as a young girl. Doña Pachita, as 
Guerrero was known, was a curandera. ... Pachita could go into a trance state during which 
the spirit of Cuauhtémoc, the nephew of the great Aztec ruler Moctezuma, occupied her 
consciousness. ... Grinberg ... believed that experience and perception were created as a 
result of this interaction, and that the curative powers of shamans and *curanderas* like 
Pachita came from their ability to gain access to the informational matrix and change it, 
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thereby affecting reality. ... Grinberg designed an experiment . . . using two people instead 
of one. Both subjects, with electrodes attached to their skulls, were put in a dark room and 
told to try to achieve a sort of meditative union. After twenty minutes, one was sent to a 
separate room. The remaining person was stimulated with a series of light flashes or 
sounds while his or her brain waves were measured. The brain waves of the isolated person 
were also measured. In 1987 Grinberg recorded for the first time a simultaneous reaction 
to the stimuli on the part of the isolated, non-stimulated person, a phenomenon he called 
'transferred potential.' Over the years, with increasingly sophisticated equipment, he 
documented transferred potential 25 percent of the time, he wrote. It was a remarkable 
finding, totally contrary to the tenets of mainstream science. Grinberg believed it supported 
his theory of a neuronal field connecting all human minds. ... In 1991, Grinberg, his wife, 
and Tony Karam visited Castaneda at the latter's invitation in Los Angeles. There, Karam 
says, Castaneda proposed that Grinberg leave his UNAM lab to live in his community. 
Grinberg declined. Their relationship disintegrated during a trip Castaneda took to Mexico 
City two years later. Grinberg's friends and family remember him frequently calling 
Castaneda an egomaniac, more interested in power than truth. They also recall that Tere 
[Grinberg's wife] remained enamored with Castaneda and his group. ... For Jacobo 
Grinberg Zylberbaum, 1994 was a pretty good year. ... At his laboratory in the psychology 
department of the National Autonomous University of Mexico (UNAM) in Mexico City, 
he recorded the brain waves of a shaman, Don Rodolfo from Veracruz, in a trance state. ... 
Grinberg's book on his seminal influence, Barbara Guerrero, the blind witch doctor known 
as Dona Pachita, was finally about to be published in English. ... Then in December, 
Grinberg missed some appointments with students. Two days before his long-awaited trip 
to Nepal on December 14, he failed to attend his own birthday party. ... When Grinberg did 
not return from Nepal as planned, still no one thought much of it. ... But the weeks became 
months. Calls were made ... Nothing. No record of Grinberg or his wife ... Tere ... even 
leaving Mexico. ... In the two-and-a-half years since he disappeared, no trace of him, dead 
or alive, has been found. All that remain are his books, his theories ... The theory for which 
Grinberg came to be known reflected his personality. Relying on physics and his 
experiences with witch doctors, or *curanderos*--a bit of Einstein, a bit of Dona Pachita-
its essential message was warm and hopeful: All humankind is interconnected. ...". 

Zizzi Quantum Cosmology 

In gr-qc/0007006, Paola Zizzi says, ( with some editing by me denoted by [ ] ): 

"... the vacuum-dominated early inflationary universe ... is a superposed quantum state of 
qubits. ... the early universe had a conscious experience at the end of inflation, when the 
superposed quantum state of ... [ 10^18 = N quantum qubits ] ... underwent Objective 
Reduction. The striking point is that this value of [ N ] equals the number of superposed 
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tubulins-qubits in our brain ... [ in the inflationary phase of our universe ] ... the quantum 
register grows with time. In fact, at each time step ... [ Tn = (n+1) Tplanck (where Tplanck 
= 5.3 x 10^(-44) sec) ] ... a Planckian black hole, ( the n=1 qubit state 1 which acts as a 
creation operator , supplies the quantum register with extra qubits. ... At time Tn = (n+1) 
Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2 ] ... 
By the quantum holographic principle, we associate N qubits to the nth de Sitter horizon ... 
remember that |1> = Had|0> where Had is the Hadamard gate ... the state ... [ of N qubits ] 
... can be expressed as ... [ |N> = ( Had|0> )^N ] ... As the time evolution is discrete, the 
quantum gravity register resembles more a quantum cellular automata than a quantum 
computer. Moreover, the quantum gravity register has the peculiarity to grow at each time 
step ( it is self-producing ). If we adopt an atemporal picture, then the early inflationary 
universe can be interpreted as an ensemble of quantum gravity registers in parallel ... 
which reminds us of the many-worlds interpretation. ... The superposed state of quantum 
gravity registers represents the early inflationary universe which is a closed system. 
Obviously then, the superposed quantum state cannot undergo environmental decoherence. 
However, we know that at the end of the inflationary epoch, the universe reheated by 
getting energy from the vacuum, and started to be radiation-dominated becoming a 
Friedmann universe. This phase transition should correspond to decoherence of the 
superposed quantum state. The only possible reduction model in this case is self-reduction 
... during inflation, gravitational entropy and quantum entropy are mostly equivalent ... 
Moreover ... The value of the cosmological constant now is ... /\N = 10^(-56) cm^(-2) ... in 
agreement with inflationary theories. If decoherence of N qubits occurred now, at Tnow = 
10^60 Tplanck ( that is, n = 10^60, N = 10^120 ) there would be a maximum gravitational 
entropy ... [ maximum entropy Smax = N ln2 = 10^120 ] ... In fact, the actual entropy is 
about ... [ entropy now Snow = 10^101 ] ... [Therefore] decoherence should have occurred 
for ... [ Ndecoh = 10^(120-101) = 10^19 = 2^64 ] ... which corresponds to ... [ n = 9 and to 
] ... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...". 

Is there a fundamental reason that the number of qubits at which our inflationary universe experiences 
self-decoherence is Ndecoh = 10^19 = 2^64 ? 

From the point of view of the D4-D5-E6-E7-E8 Vodou Physics model, the fundamental structure is the 
2^8 = 256-dimensional Cl(8) Clifford algebra, which can be described by 2^8 qubits. Our inflationary 
universe decoheres when it has Ndecoh = 2^64 qubits. What is special about 2^64 qubits ? 2^64 qubits 
corresponds to the Clifford algebra Cl(64) = Cl(8x8). By the periodicity-8 theorem of real Clifford 
algebras that Cl(K8) = Cl(8) x ... tensor product K times ... x Cl(8), we have: Cl(64) = Cl(8x8) = Cl(8) x 
Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) Therefore, Cl(64) is the first ( lowest dimension ) 
Clifford algebra at which we can reflexively identify each component Cl(8) with a vector in the Cl(8) 
vector space. This reflexive identification/reduction causes decoherence. In my opinion, it is the reason 
that our universe decoheres at N = 2^64 = 10^19, so that inflation ends at age 10^(-34) sec. 

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger than the number of tubulins 
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Ntub = 10^18 of the human brain. In my opinion, conscious thought is due to superposition states of 
those 10^18 tubulins. Since a brain with Ndecoh = 10^19 tubulins would undergo self-decoherence and 
would therefore not be able to maintain the superposition necessary for thought, it seems that the human 
brain is about as big as an individual brain can be. 

26-dimensional closed unoriented bosonic string theory interpreted as a Many-Worlds Quantum 
Theory in which strings correspond to World Lines, with massless spin-2 Gravitons in 26


dimensions corresponding to gravitational interaction among Tubulin Electrons in states with 
Penrose-Hameroff Superposition Separation 

[[ In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent the world-
lines of fermion particle-antiparticle pairs ( the pair of fermions acting as a boson so that the 

entire string is bosonic ) from the time of their creation to their eventual mutual 
annihilation,

 * 

/ \ ...

 / \ / 
/ | (The illustrated closed string is red. 
\ | It interacts with a partially shown gray string.)
 \ / \...
 \ / 
 

* 
 


perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in the 
meantime, so that part of each string might represent a photon or other particle of any type formed by 
interaction of one of the particle/antiparticle pair. 

Note that since our Universe began with a Big Bang, all its particles originate from pair creation since 
then. For pairs that do not appear to reconnect for mutual annihilation within the volume of 26
dimensional spacetime being considered in working with the String Theory, 

**************** 
 

\ ...  /

 \ \ /

 \ | (The illustrated string is red.

 \ | It interacts with a partially shown gray string.

 \ / \... A perfect absorber in the future 
 

\ / is indicated by ******* ).

 * 
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the string is closed by considering the 26-dimensional spacetime to be a compactified 25+1 dimensional 
Minkowski spacetime due to considering the Universe to "... be a perfect absorber in the future ...[as in]... 
the Wheeler-Feynman ... absorber theory of radiation ..." described by Narlikar in his book Introduction to 
Cosmology (Cambridge 1997) (Section 8.8.1) and related to the Collective Electrodynamics of Carver 
Mead. For most of the matter in our Galactic Cluster, such an absorber could be a Black Hole of the Black 
Hole Era. Such a compactification is also similar to the conformally compactified 3+1 dimensional 
Minkowski spacetime M# used by Penrose and Rindler in their book Spinors and Space-Time, Volume 2 
(Cambridge 1986) (particularly Chapter 9). ]] 

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, 

"... We can now consider the gravitational self-energy of that mass distribution which is 
the difference between the mass distributions of the two states that are to be considered in 
quantum linear superposition. The reciprocal of this self-energy gives ... the reduction 
timescale ...". 

This is the decoherence time T = h / E. 

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that 

the Superposition Separation a is "... the separation/displacement of a mass separated from 
its superposed self. ... The picture is spacetime geometry separating from itself, and re
anealing after time T. ...". 

If the Superposition consists of States involving one Particle of Mass m, but with Superposition 
Separation a, then the Superposition Separation Energy Difference is the gravitational energy 

E = G m^2 / a 

In the Osaka paper, Hameroff says that Penrose describes Superposition Separation as "... shearing off 
into separate, multiple spacetime universes as described in the Everett "multi&endash;worlds" view of 
quantum theory. ...". 

If 26-dimensional closed unoriented bosonic string theory is interpreted as a Many-Worlds Quantum 
Theory in which strings correspond to World Lines 

( see my paper at http://arXiv.org/abs/physics/0102042 ) 

then massless spin-2 Gravitons in 26 dimensions correspond to gravitational interaction among States 
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with Penrose-Hameroff Superposition Separation. 

Such massless spin-2 Gravitons in 26 dimensions are described by Joseph Polchinski in his books String 
Theory vols. I and II( Cambridge 1998) where he says: 

"... [In] the simplest case of 26 flat dimensions ... the closed bosonic string ... theory has 
the maximal 26-dimensional Poincare invariance ... [and] ... is the unique theory with this 
symmetry ... It is possible to have a consistent theory with only closed strings ... with Guv 
representing the graviton ...", as to which Green, Schwartz, and Witten, in their book 
Superstring Theory, vol. 1, p. 181 (Cambridge 1986) say "... the long-wavelength limit of 
the interactions of the massless modes of the bosonic closed string ... [which] ... can be put 
in the form 

INTEGRAL d^26 x sqrt(g) R 

...[of 26-dimensional general relativistic Einstein Gravitation]...". 

A nice description of how such Gravitons propagate in the 26 dimensions is given by Stephen Hawking 
in his book The Universe in a Nutshell (Bantam 2001). To see how Hawking's description of gravity in 
26 dimensions might be applied to the Penrose-Hameroff tubulin electron model of consciousness, first 
assume the validity of the interpretation of 26-dimensional bosonic string theory as a Many-Worlds 
Quantum Theory in which strings correspond to World Lines. However, Hawking speaks of branes rather 
than individual particle world lines. From the viewpoint of this paper, such branes should be regarded as 
4-dimensional physical spacetime neighborhoods of individual particles. Timelike parts of such branes 
should be described in terms of 27-dimensional M-theory, and spacelike parts of such branes should be 
described in terms of 28-dimensional F-theory ( for more about such M-theory and F-theory, see my paper at 

http://arXiv.org/abs/physics/0102042 ). In his book, Hawking says: 

"... Large extra dimensions ... would imply that we live in a brane world, a four-
dimensional surface or brane in a higher-dimensional spacetime. Matter and 
nongravitational forces would be confined to the brane. ... On the other hand, gravity ... 
would permeate the whole bulk of the higher-dimensional spacetime ... because gravity 
would spread out in the extra dimensions, it ... would fall off faster with distance than it 
would in four dimensions. ... If this more rapid falloff of the gravitational force extended to 
astronomical distances, we would have noticed its effect ... However, this would not 
happen if the extra dimensions ended on another brane not far away from the brane on 
which we live. ... 
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 ... 

[ Note that in the Penrose-Hameroff model the superposition separation of two individual states in the 
superposition states of a single tubulin electron is of the order of a nanometer. ] 

... A second brane near our brane would prevent gravity from spreading far into the extra 
dimensions and would mean that at distances greater than the brane separation, gravity 
would fall off at the rate one would expect for four dimensions. ... 

... On the other hand, for distances less than the separation of the branes, gravity would 
vary more rapidly. The very small gravitational force between heavy objects has been 
measured accurately in the lab but the experiments so far would not have detected the 
effects of branes separated by less than a few millimeters. ...".

 Note added 18 July 2005: 
Lubos Motl said in his blog post Deviations from Newton's law seen? 
at http://motls.blogspot.com/ dated 6 June 2005: 
"... Eric Adelberger et al. ... University of Washington ... seems to have detected deviations 
from Newton's gravitational law at distances slightly below 100 microns at the "4 sigma" 
confidence level. ... Their measured force at these multimicron distances is weaker than 
expected from Newton's formula. ... Note that 100 microns is also the scale of the vacuum 
energy - the cosmological constant. In other words, "1/(100 microns)^4" equals the energy 
density of the observed vacuum energy. ...". 
I commented: "... If gravitational attraction does appear to decrease at distances closer 
than 100 microns = 10^(-2) cm = 10^31 Planck Lengths (Lp) and if that distance to the 4th power, 
or 10^124 Lp^4, is taken to be equivalent to the cosmological constant energy density and 
if the cosmological constant is seen as dark energy that causes large-scale expansion of our 
universe then could it be that when your experimental system is within a volume corresponding 
to ... the cosmological constant energy density the dark energy "force" becomes effectively 
a repulsive force that cancels some of the ordinary gravitational attraction and therefore 
makes gravity appear to be weaker at distances less than 10^31 Lp ? 
In other words, the dark energy "force" may be something that manifests itself only 
on large scales (expansion of the universe) and 
on small scales (at or below the scale of its energy density). ...".   
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Tony's Home 

Archetypes, Mandalas, and Muses 

Although there are many examples of such things, my personal favorite example is the World Clock of 
Wolfgang Pauli: 

"... Wolfgang Pauli is ... famous for his formulation of the two-valuedness of the electron spin, for the 
exclusion principle [for fermions], and for his prediction of the neutrino. ... Both ... Pauli and the 
psychologist Carl Gustav Jung ... stressed the inseparability of the physical and the psychical ... 
According to Jung, three layers can be distinguished in the human psyche: 

● the conscious, 
● the personal unconscious, and 
● the collective unconscious. 

Jung considers the collective unconscious as "objective", prior to individual experience, and acting 
as a source of imagination and creative work. ... The archetypes belong to the contents of the 
collective unconscious. ... Pauli favoured the thesis that creative ideas are formed through a 
correspondence between the outer reality and archetypal images. ..." [from a 28 March 1999 message from 

"Barron Burrow" about The Hidden Side of Wolfgang Pauli: An Eminent Physicistís Extraordinary Encounter with Depth Psychology]. 

[From Carl Gustav Jung, by Frank McLynn (St. Martin's Press 1996), at page 497]: "... Jung loved elaborate diagrams ... 
preferably in quaternary form ... He and Pauli ... sometimes 'modelled' a seven-dimensional space-time. 
...". 

[ If Jung and Pauli had considered a 7-dimensional space, corresponding to the 7 imaginary 
octonions, they might have seen the 1+7 dimensional structure of the Cl(1,7) Clifford 
algebra on which the D4-D5-E6-E7-E8 VoDou Physics Model is based. ] 

[From a psychovision web page]: "... C.G. Jung borrowed from a student of Paracelsus, Gerhard Dorn (Dorneus), 
who called it the unus mundus, the "Unified World". The energetic principle of this unus mundus was 
known as the world soul (anima mundi) ... in the natural philosophy of the Middle Ages. Synchronicity 
is based upon this medieval concept of the world soul and the unus mundus, that corresponds to 
Wolfgang Pauli's world of "background physics" ... connections between radioactivity and space-time on 
a psychophysical level ... 

[ As Lev Tarasov says in The World is Built on Probability (Mir 1988): "... Let us take ... 
the example with neutron decay. ... There is no internal "clock" in a neutron. ... only a 
hundred per cent isolated particle can behave spontaneously. ... a particle is not isolated, it 
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interacts with the world around it. ... The idea of the unity of the world and the universal 
interrelation of the phenomena in it acquires a special meaning on the level of the 
microcosm ... A vacuum in quantum mechanics is not a void but a space in which particles 
are randomly born and annihilated. The neutron interacts with them. ...". ] 

... Wolfgang Pauli's ... Anima - in Jungian psychology the bridge to yet unknown creative ideas in 
the collective unconscious - manifests her conception of time with the assistance of "odd oscillation 
symbols", that belong to the same category of periodic symbols as "the light and dark stripes" and the 
"pendulum and the 'little men' ..." relate[d] to his so-called world-clock vision of 1934, which ... 
generated in Pauli a sensation of "sublime harmony" ... its content - understood on a psychophysical level 
- would have been the solution of the ... problem of Pauli's Anima. ... the relevant messages in Pauli's 
dreams are: "Beta radioactivity (antineutrino) and synchronicity are connected in a manner yet not 
understood" and "Behind the world of quantum physics another dimension is hidden" ... Bohm's idea of 
an implicate order behind quantum physics appears to be similar to what Wolfgang Pauli and C. G. Jung 
sought in their later years, the unified psychophysical or unified psychoid reality, the unus mundus ... 
except for one major difference. ... individual consciousness and the collective unconscious play no role 
in ...[Bohm's]... theory ...[while]... Pauli and Jung felt that individual consciousness is able to come into 
relation with this implicate order. ... 

... Wolfgang Pauli was not able to find this solution. ... he was painfully conscious of the limits of his 
scientific creativity when he wrote to C.G. Jung in 1952 that the future challenge must include finding 
"that other, more comprehensive coniunctio" (union of opposites), that transcends the artificial 
separation of psyche and matter and the "smaller coniunctio" of quantum physics, namely Bohr's 
complementarity of particle and wave. ...". 

Here is how I think Pauli's World Clock describes Physics and Psyche: 

"... The World Clock. 

An impression generated by artist W. Beyers-Brown based on accounts of Pauli's dream. The vision of 
the world clock ... originally published by C. G. Jung ... 
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●	 ... There is a vertical and a horizontal circle, having a common centre. ... 
❍ The vertical circle is a blue disc with a white border divided into 4 X 8 -- 32 partitions. 

■	 	 A pointer rotates upon it. 
❍	 	 The horizontal circle consists of four colours. On it stand four little men with pendulums, 

and round it is laid the ring that was once dark and is now golden (formerly carried by four 
children). The world clock has three rhythms or pulses: 

■	 	 1) The small pulse: the pointer on the blue vertical disc advances by 1/32. 
■	 	 2) The middle pulse: one complete rotation of the pointer. At the same time the 

horizontal circle advances by 1/32. 
■	 	 3) The great pulse: 32 middle pulses are equal to one complete rotation of the 

golden ring. ... 
●	 It is supported by the black bird. ..." [from an F. David Peat web page]. 

It seems to me that the black bird could be one of many, each carrying a world clock. 
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The above image is taken from a Bill Stillwell January 2003 web image of a murder of crows. 

Physics and Psyche: 

Within each of the 4 colors (shown as red, green, cyan, and magenta) of the horizontal circle there are 
4x8 = 32 vertical circle pointer positions times x 32/4 = 8 horizontal circle positions, for a total of 4 x 8 x 
8 = 16 x 16 = 256 = 2^8 possible positions, corresponding to the 256 possibilities of IFA =VoDou 
divination and the 256 binary elements of the Cl(1,7) Clifford algebra of the D4-D5-E6-E7-E8 VoDou 
Physics Model, so that each of the 4 colors (shown as red, green, cyan, and magenta) contains one copy 
of the local neighborhood model of VoDou Physics. The 256 = 32x8 = 16 x 16 = 2^8 binary choices of 
Cl(1,7) form the more comprehensive coniunctio (union of opposites) for which Pauli was searching. 

Each copy of the world clock contains a VoDou Physics model for each of 4 local neighborhoods, which 
can be considered as being neighbors located on 4 vertices of one of the 16 tetrahedral 3-dimensional 
faces 
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of a cross-polytope (hyper-octahedron) in 4-dimensional physical spacetime. 

The dark (black hole) state of the dark/golden ring represents a ring singularity of a Kerr-Newman black 
hole of a Compton radius vortex model of elementary particles. The 4 children who carried the ring in its 
dark state represent the 4 dimensions of internal symmetry space which, together with the 4 little men of 
the 4 colors of the horizontal circle (representing 4-dimensional physical spacetime), represent the 8 
dimensions of the Cl(1,7) Clifford algebra and high-energy spacetime. Each little man's pendulum 
measures the propagator phase of the particle at his vertex. 

The golden (golden ratio) state of the dark/golden ring represents Hopf tori and Hopf-Clifford circles in a 
Hopf fibration of S3 related to Segal's conformal physic and cosmology. An exotic form of S3 is 
Poincare dodecahedral space S3#, which has icosahedral golden ratio symmetry. 

The flight path of the black bird represents a world-line of the many-worlds, which by 26-dimensional 
closed bosonic string theory, expanded to its 27-dimensional M-theory and 28-dimensional F-theory, 
describes a mechanism underlying Bohm's implicate order that allows consciousness, through resonant 
connections, to influence the unfolding of the implicate order and therefore to influence fate. 

Therefore, 

a single black bird carries an accurate VoDou Physics model of a small-scale neighborhood, 

and 
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many black birds acting together, as in a murder of crows, provide an accurate description of 
physics and psyche on larger scales. 

Many other Archetypes, Mandalas, and Muses are noteworthy, and 
here are a few of them: 

● Mozart according to Boden 
● Kepler and Regular Polyhedra 
● Regular Polytopes 
● Kekule Benzene Ring 
● Mueller Perovskite Mandala 
● Ramanujan Muse Namagiri 
● Further Examples 

Margaret Boden said: 

"... Far from being the antithesis of creativity, constraints on thinking are what make 
creativity possible. ... Mozart is free to create things others cannot imagine, because he 
is bound by principles others cannot see. ...". 

According to a web page about Kepler the mystic: 

"... there ...[are]... only five perfect polyhedra 
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,the cube 

,the tetrahedron 

,the octahedron 

the icosahedron , and 
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the dodecahedron	 . [images from a Wikipedia web page] 

Kepler described putting these one inside another as follows: 

●	 The Earth's orbit is the measure of all things; 
●	 circumscribe around it a dodecahedron, and the circle containing this will be Mars. 
●	 Circumscribe around Mars a tetrahedron, and the circle containing this will be 

Jupiter. 
●	 Circumscribe around Jupiter a cube, and the circle containing this will be Saturn. 
●	 Now inscribe within the Earth an icosahedron, and 
●	 the circle contained within it will be Venus. 
●	 Inscribe within Venus an octahedron, and the circle contained within it will be 

Mercury. 

You now have the reason for the number of planets. ...". 

If you go to 4-dimensional space, you have six regular polytopes: 

the simplex 
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; 

the cross-polytope (hyper-octahedron) 

; 

the hypercube 
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; 

the 24-cell (the "sixth" one that appears only in 4 dimensions, which corresponds in 3 dimensions to the 
cuboctahedron and its dual the rhombic dodecahedron, neither of which are technically "regular" 
polytopes) (It is the vertex figure of the integral quaternions, and is the only centrally symmetric self-dual 
regular polytope, and is the root vector polytope of the D4 Lie algebra and, when combined with its dual, 
forms the 48-vertex root vector polytope of the F4 Lie algebra. In the years 1980-1984, it and its dual 
formed the archetype/mandala/vision in my mind that motivated me to continue working on what has 
become my D4-D5-E6-E7-E8 VoDou Physics model, and showed me the basic structure that I needed to 
construct the model.) 
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; 

the 120-cell 

; and 

the 600-cell 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/ArchMandMus.html (11 of 18) [16/12/2003 12:19:45 PM] 



Quantum Consciousness 

. 

In dimensions 5 and higher, there are only three regular polytopes: the simplex, the cross-polytope, and 
the hyper-cube. 

The above comments pertain to real dimensionality. In complex dimensions two, three and four, there are 
interesting regular polytopes, as described by Coxeter in his book Regular Complex Polytopes 
(Cambridge, 2nd ed, 1991): 

●	 	 The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - there is are 

complex polygons with q and 2p and p^2 vertices ) complex polygons (4 real dimensions) are: 
❍	 	 8
 

❍	 	 16
 

❍	 	 24
 

❍	 	 48
 

❍	 	 72
 

❍	 	 96
 

❍	 	 120
 

❍	 	 240
 

❍	 	 360
 

❍	 	 600
 


●	 	 The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - the 3-complex

dimensional cross-polytope and hypercube belong to such infinite series with 3p and p^3 vertices, respectively ) 
complex 3-polyhedra (6 real dimensions) are: 

❍	 	 4
 

❍	 	 12
 

❍	 	 20
 

❍	 	 27
 

❍	 	 54
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❍ 72 (related to E6) 
●	  The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - the 4-complex

dimensional cross-polytope and hypercube belong to such infinite series with 4p and p^4 vertices, respectively ) 
complex 4-polytopes (8 real dimensions) are: 

❍	 	 5 (corresponds to 4-real-dimensional simplex) 
❍	 	 24 (corresponds to 4-real-dimensional 24-cell) 
❍	 	 120 (corresponds to 4-real-dimensional 120-cell) 
❍	 	 240 (related to 8-real-dimensional Witting polytope related to E8) 
❍	 	 600 (corresponds to 4-real-dimensional 600-cell) 

In On-Creativity, Boden, said: 

"... Kekule's discovery of the benzene-ring. ... He described it like this: I turned my chair 
to the fire and dozed. Again the atoms were gambolling before my eyes....[My mental eye] 
could distinguish larger structures, of manifold conformation; long rows, sometimes more 
closely fitted together; all twining and twisting in snakelike motion. But look! What was 
that? One of the snakes had seized hold of its own tail, and the form whirled mockingly 
before my eyes. As if by a flash of lightning I awoke ...". 

According to How a Scientific Discovery is Made: A Case History (American Scientist 84 (July-August 
1996) 364-375), by Gerald Holton, Hasok Chang and Edward Jurkowitz: 

"... In the case of Karl Alex Mueller ... a major motivation was ...[his]... feeling that the 
highly symmetrical crystal stucture that proved essential to the discovery of high-
temperature superconductivity ...[in Perovskite-type Oxides]... had the affective power of a 
mandala ... Mueller later chose the Dharmaraja mandala ... 
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... to illustrate an introspective essay on his sources of inspiration. ... Perovskites ... are a 
class of ceramics that have a particular atomic arrangement. In their ideal form perovskites, 
which can be described by the general formula ABX3, consist of cubes that are decorated 
with three elements. The A cation (positively charged ion) ... lies at the center of each 
cube, the B cations occupy all eight corners and the X anions (negatively charged ions) lie 
at the midpoints of the cube's 12 edges. ... As ...[Mueller]... put it: "I was always dragged 
back to this symbol." ... in 1952, when he was working on his doctorate ... Wolfgang Pauli 
... one of Mueller's professors at ETH, had just published an essay on the influence of 
archetypal conceptions in the work of the astronomer Johannes Kepler in a book 
coauthored with psychoanalyst Carl Jung. ... Mueller started to read Kepler avidly, thus 
encounhtering Kepler's deep commitment to the guidance of ... the five Platonic solids ... in 
his work on planetary motion. ... Mueller continued, "If you are familiar with Jung's 
terminology, ther perovskite structure was for me, and still is, a symbol of - it's a bit high-
fetched - but of holiness. It's a mandala, a self-centric symbol which determined me ... I 
dreamt about htis perovskite symbol while getting my Ph.D. And more interesting about 
this is also that this perovskite was not just sitting on a table, but was held in the hand of 
Wolfgang Pauli, my teacher." ... 

... Their [Mueller and Bednorz] barium cuprate copound contained well-separated planes 
of copper and oxygen atoms, and these layers turened out to be a universal property of high-
temperature superconductors. ... these layers exist because the compound is not, after all, a 
true perovskite; because of the way its unit cells stack, it has orthorhombic rather than 
cubic symmetry. [ The breaking of cubic symmetry corresponds to omitting 4 of the 12 X anions, that 

is, omitting 4 X anions lying on the 4 edges of one face of the cube. ] As Mueller said to us in this 
connection, although Kepler tried to decompose planetary orbits into perfect circles, he 
was led to ellipses instead - but thereby helped prepare for Newton's Principia. ... 
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... the most striking feature of the culture at the Zurich laboratory [of Mueller and Bednorz] 
was the willingness to give good people the freedom to pursue projects with long gestation 
periods. ...". 

In November 2003, Jack Sarfatti received a message from Constantin Ivanenko saying, in part: "... 
importance of barium titanate - key component of "psi-genome weapons" - was intuitively foreseen by 
SF author H. Kuttner; - who wrote in his '54 novel "Mutants" that "destiny of Humankind is contained in 
the chip of barium titanate crystal". ...". Barium titanate, like some high-temperature superconductors, 
has a perovskite-type crystal structure. With some such things, such as YBCO, you get 
superconductivity. With barium titanate, you get interesting dielectric and pizeoelectric properties. My 
guess is that successful Dark Energy engineering will involve a similar crystal structure with both 
superconductivity and properties such as pizeoelectricity to get useful transduction from gravity to EM 
and vice versa, and that Mead resonance will be another necessary interesting piece of engineering. There 
are a lot of papers about perovskite and related structures, but molecularuniverse.com has a nice 
elementary introductory web page. 

According to a 1995 message from jit on a hindunet web page about a February 1990 article, 
COMPUTING THE MATHEMATICAL FACE OF GOD: S. RAMANUJAN Posted by Dr. Jai Maharaj 
in HINDUISM TODAY February 1990: 

"... S. Ramanujan ... died on his bed after scribbling down revolutionary mathematical 
formulas that bloomed in his mind like ethereal flowers -- gifts, he said, from a Hindu 
Goddess. He was 32 the same age that the advaitan advocate Adi Shankara died. Shankara, 
born in 788, left earth in 820. Srinivasa Ramanujan was born in 1887. He died in 1920 -
an anonymous Vaishnavite brahmin who became the first Indian mathematics Fellow at 
Cambridge University. Both Shankara and Ramanujan possessed supernatural intelligence 
... 

... Ramanujan told friends the Hindu Goddess Namagiri whispered equations into his 
ear. Today's mathematicians -- armed with supercomputers -- are still star-struck, and 
unable to solve many theorems the young man from India proved quickly by pencil and 
paper. ... According to his wife -- Janaki, who still lives outside Madras -- her husband 
predicted "his mathematics would be useful to mathematicians for more than a century." ... 

... Ramanujan was born in Erode, a small, rustic town in Tamil Nadu, India. His father 
worked as a clerk in a cloth merchant's shop. his namesake is that of another medieval 
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philosophical giant -- Ramanuja -- a Vaishnavite who postulated the Vedanta system 
known as "qualified monism." the math prodigy grew up in the overlapping atmospheres of 
religious observances and ambitious academics. He wasn't spiritually preoccupied, but he 
was steeped in the reality and beneficence of the Deities, especially the Goddess Namagiri. 
Math, of course, was his intellectual and spiritual touchstone. No one really knows how 
early in life ramanujan awakened to the psychic visitations of Namagiri, much less how the 
interpenetration of his mind and the Goddess' worked. By age twelve he had mastered 
trigonometry so completely that he was inventing sophisticated theorems that astonished 
teachers. ... his first theorems unwittingly duplicated those of a great mathematician of a 
hundred years earlier. ... he outpaced his teachers in numbers theory, but neglected all other 
subjects. He could speak adequate English, but failed in it and history and other science 
courses. He lost a scholarship, dropped out, attempted a return but fell ill and quit a second 
time. By this time he was married to Janaki, a young teenager, and was supporting his 
mother. ... A manager at the office admire the young man's work and sensed significance. 
He talked him into writing to British mathematicians who might sponsor him. Ramanujan 
wrote a simple letter to the renowned G. W. Hardy at Cambridge ...[who]... collaborated 
with an odd man named Littlewood, who was so publicly retiring that people joked Hardy 
made him up. ... [Ramanujan's letter]... fell to them like a broadcast from alien worlds. AT 
first they dismissed it as a curiosity. Then, they suddenly became intrigued ... Hardy ... 
arranged a scholarship for the then 26-year-old Ramanujan. ... Debate still lingers as to the 
origins ofRamanujan's edifice of unique ideas.Mathematicians eagerly acknowledge 
surprise statesof intuition as the real breakthroughs, not logical deduction. There is 
reticence to accept mystical overtones, though ... many can appreciate intuition *in the 
guise* of a Goddess. But we have Ramanujan's own testimony of feminine whisperings 
from a Devi and there is the sheer power of his achievements. Hindus cognize this reality. 
...".

 According to a St. Andrews mathematicians web page: 

"... Srinivasa Ramanujan was one of India's greatest mathematical geniuses. He made 
substantial contributions to the analytical theory of numbers and worked on elliptic 
functions, continued fractions, and infinite series. ... Ramanujan sailed from India on 17 
March 1914. ... On 16 March 1916 Ramanujan graduated from Cambridge with a Bachelor 
of Science by Research (the degree was called a Ph.D. from 1920). He had been allowed to 
enrol in June 1914 despite not having the proper qualifications. Ramanujan's dissertation 
was on Highly composite numbers and consisted of seven of his papers published in 
England. Ramanujan fell seriously ill in 1917 ... Ramanujan sailed to India on 27 February 
1919 arriving on 13 March. However his health was very poor and, despite medical 
treatment, he died there the following year. 

The letters Ramanujan wrote to Hardy in 1913 had contained many fascinating results. 
Ramanujan worked out the Riemann series, the elliptic integrals, hypergeometric series and 
functional equations of the zeta function. On the other hand he had only a vague idea of 
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what constitutes a mathematical proof. Despite many brilliant results, some of his theorems 
on prime numbers were completely wrong. Ramanujan independently discovered results of 
Gauss, Kummer and others on hypergeometric series. Ramanujan's own work on partial 
sums and products of hypergeometric series have led to major development in the topic. 
Perhaps his most famous work was on the number p(n) of partitions of an integer n into 
summands. MacMahon had produced tables of the value of p(n) for small numbers n, and 
Ramanujan used this numerical data to conjecture some remarkable properties some of 
which he proved using elliptic functions. Other were only proved after Ramanujan's death. 
In a joint paper with Hardy, Ramanujan gave an asymptotic formula for p(n). It had the 
remarkable property that it appeared to give the correct value of p(n), and this was later 
proved by Rademacher. Ramanujan left a number of unpublished notebooks filled with 
theorems that mathematicians have continued to study. ...". 

A few other Archetypes ( each of which may contain substructures that are also Archetypes ) are: 

● Real Clifford Algebra 8-Periodicity, its Octagonal Mandala, I Ching, and IFA 
● J3(O) and Sri Yantra and Leech Lattice 
● Octonions and E8 Lattice 
● 7-sphere and D4 and Lie Sphere for D5 / D4xU(1) 
● 3-sphere and its Clifford-Hopf Fibration 
● Beethoven111 
● VoDou Chile 
● Grosse Fugue 
● Es MussSein! 

According to a Jack Sanders web page: 

"... a flock of crows has come to be known as a "murder" of crows. ... Bob Sear was 
reminded of a story a friend told him. "He said he watched a large ...[murder]... of crows 
surrounding a single crow and all were cawing loudly and constantly at the one crow who 
sat still with his head hanging down. After a long time, the one single crow suddenly just 
fell to the ground and died. ...". 

According to a web page about crows and ravens: 
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"... The raven is known throughout history as both portent and prophet. ... Muslims call the 
raven Abu Zajir, which means the Father of Omens. ... Among the Irish the "Raven's 
Knowledge" is used when describing seers. These people with extra senses and often some 
ability to prophesy are compared to this bird which man has attributed supernatural 
abilities. A group of crows is known as a "murder" of crows. A "murder" of crows is based 
on the persistent but fallacious folk tale that crows form tribunals to judge and punish the 
bad behavior of a member of the flock. If the verdict goes against the defendant, that bird is 
killed (murdered) by the flock. The basis in fact is probably that occasionally crows will 
kill a dying crow who doesn't belong in their territory or much more commonly feed on 
carcasses of dead crows. Also, both crows and ravens are associated with battlefields, 
medieval hospitals, execution sites and cemeteries (because they scavenged on human 
remains). ... 

Here is a report of a crow funeral which I found on the Internet written by Carl Cook: "The 
sound of many crows calling at once filled the air. I peeked out the window, and 
everywhere I could see, crows, maybe a couple hundred of them. They were on the 
sidewalk. They were on the power lines. They were on the logs that served as stops for 
parked cars, and they were in the trees. Almost hidden against one of the logs, I saw a dead 
crow. There were a few crows standing near the body. The noise continued for about a 
minute or so, when suddenly, an unseen conductor waved his baton, and the cawing 
stopped. The silence was equally as loud. There was a pause. Then, the invisible conductor 
again waved his baton, and there was a great and noisy flurry of feathers, as the crows took 
off and flew in all directions. Soon they were gone, leaving their lifeless kin to the 
elements. I continued my watch in silent awe, feeling that I had just witnessed something 
few have seen ... the crow's version of what we would call, a funeral. ... 

During the 1930s my father Frank and his brother Sidney lived near Pine Mountain with the Jess 
Bohannon family. A crow lived with them, more as a friend than a pet. Since my parents have died, I live 

in the house in which I grew up with them, and, since my mother's final illness and death, a family of 
crows has lived here also. 

Tony Smith's Home Page 

...... 
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Tony Smith's Home Page

 Rig-Veda 

Vedic Music (compare Torah Music) 

Sanskrit and Information 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995), say ( In 

these and other quotes on this page, my comments are enclosed in [ ]. ): 

"... The principal and, taken in its totality, the oldest of the four Vedic hymnbodies is the 
Rig-Veda. ... 

[ On this page I am primarily interested in the Reg-Veda of the early Vedic age. Although 
some later expository material seems to me to be consistent with the fundamental wisdom 
of the Vedas, I do not think that some other later material, such as, for example, the caste 

system of orders of human beings, is consistent with the fundamental wisdom of the 
Vedas. ]

 ... The Sanskrit word ric, which for euphonic reasons is changed to rig, means literally 
"praise". ... The Sanskrit word veda means literally "knowledge" or "wisdom". ... The Rig-
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Veda is the oldest book in the Sanskrit language, indeed in any Indo-European 
language. More than that, if we are correct, it is the oldest book in the world ... The fact 
that the Rig-Veda mentions a stellar configuration that corresponds to a date from 6000 
B.C. to 7000 B.C. - the astronomical Ashvini era [according to Underworld, by Graham Hancock 
(Crown 2002), quoting David Frawley: "... when the [winter] solstice first entered [the constellation of] 
Ashwini (i.e., when the winter solstice was at or very near the constellation of Aries) ]... - must not be 
... denied ... this date takes us back to the beginnings of the Indic civilization at the town of 
Mehgarh ... in eastern Pakistan (Baluchistan) ...[whre]... excavations have yielded the ... 
date of around 6500 B.C. ... Writing about two thousand years ago, Greek historians Pliny 
and Arrian, who based themselveson reports from the ambassadors at the Maurya courts, 
mention that the native historical tradition of India knew of 154 kings, ruling over a period 
of 6,450 years. When we reconstruct this tradition, it appears that during Mauryan times 
the calendar was taken to commence in 6676 B.C. ...". 

According to a Hindu Universe web site, the Rig Veda begins with 1 Madala, 1 Astaka, 1 Adhyaya, 
Sukta 1: 

Note the structure of 1 first line, followed by 8 lines, each with 8+8 = 16 Sanskrit syllables left of the | 
line and 8 Sanskrit syllables right of the | line, for a total of 24 Sanskrit syllables per line. Note that the 
three sets of eight syllables correspond to 
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the 8 first generation fermion particles, the 8 first generation fermion antiparticles, and an 8-dimensional 
spacetime in the D4-D5-E6-E7-E8 VoDou Physics model, and all 24 form the vertices 

of a 24-cell. 

According to The Constitution of the Universe by Maharishi Mahesh Yogi, printed in newspapers including The 
Sunday Times (15 March 1992), The Sunday Telegraph (15 March 1992) Financial Times (16 March 1992), The Guardian (16 March 1992), The 
Wall Street Journal (6 January 1992), and The Washington Post (9 January 1992), a copy of which was sent to me in pamphlet form by John Small 

in August 2003: 

"... modern science has systematically revealed deeper layers of order in nature, from the 
atomic to the nuclear and subnuclear levels of nature's functioning ... 

... the ancient Vedic wisdom ... identifies a single, universal source of all orderliness in 
nature ... 
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Both understandings, modern and ancient, locate the unfied source of nature's perfect order 
in a single, self-interacting field of intelligence at the foundation of all the laws of nature. 
... The self-interacting dynamics of this unified field constitutes the most basic level of 
nature's dynamics ... The laws governing the self-interacting dynamics of the unified field 
can therefore be called the Constitution of the Universe ... In Maharishi's Vedic Science, 
... the Constitution of the Universe ... is embodied in the very structure of the sounds of the 
Rik Ved, the most fundamental aspect of the Vedic literature ... According to Maharishi's 
Apaurusheya Bhashya, the structure of the Ved provides its own commentary - a 
commentary which is contained in the sequential unfoldment of the Ved itself in its various 
stages of expression. The knowledge of the total Ved ... is contained in the first sukt of the 
Rik Ved, which is presented below [and is also shown above, all on one line]: 
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... The precise sequence of sounds is highly significant; it is in the sequential progression 
of sound and silence thatthe true meaning and content of the Ved reside - not on the level 
of intellectual meanings ascribed to the Ved in the various translations [compare the Torah]. 

The complete knowledge of the Ved contained in the first sukt (stanza) is also found in the 
first richa (verse) - the first twenty-four syllables of the first sukt (stanza 1). This complete 
knowledge is again contained in the first pad, or first eight syllables of the first richa, and 
is also found in the first syllable of the Ved, 'AK', which contains the total dynamics of 
consciousness knowing itself. [compare the 64 hexagrams of the I Ching which come from the 8 

trigrams which in turn come from Yin-Yang] 

According to Maharishi's Apaurusheya Bhashya of the Ved, 

●	 'AK' describes the collapse of the fullness of consciousness (A) within itself to its 
own point value (K). [compare the quantum decoherence/collapse of superpositions of tubulin 

elecctron states in the formation of a thought in the human brain] This collapse, which 
represents the eternal dynamics of consciousness knowing itself, occurs in eight 
successive stages. 

●	 In the next stage of unfoldment of the Ved, these eight stages of collapse are 
separately elaborated in the eight syllables of the first pad, which emerges from, 
and provides a further commentary on, the first syllable of Rik Ved, 'AK'. These 
eight syllables correspond to the eight 'Prakritis' (Ahamkar, etc.) or eight 
fundamental qualities of intelligence ...[compare the 8-dimensional real Clifford algebra of 
the D4-D5-E6-E7-E8 VoDou Physics model and its 8-fold Periodicity leading to a Clifford 

Tensor Product Universe]... 
●	 The first line, or 'richa', of the first sukt, comprising 24 syllables, provides a further 

commentary on the first pad (phrase of eight syllables); 
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❍	 	 The first pad expresses the eight Prakritis ... with respect to the knower ... 
observer ... or 'Rishi' quality of pure consciousness. 

❍	 	 The second pad expresses the eight Prakritis with respect to the process of 
knowing ... process of observation ... of 'Devata' (dynamism) quality of pure 
consciousness. 

❍	 	 The third pad expresses the eight Prakritis with respect to the known ... 
observed ... or 'Chhandas' quality of pure consciousness. ... [compare the 3 pads 

with Triality] 
●	 The subsequent eight lines complete the remainder of the first sukt - the next stage 

of sequential unfoldment of knowledge in the Ved. These eight lines consist of 24 
padas (phrases), comprising 8x24 = 192 syllables. [compare the 192-element Weyl group 
of Spin(8), whose root vector polytope is the 24-cell, and whose Lie algebra comes from the 

bivectors of the Cl(8) Clifford Algebra] ... these 24 padas of eight syllables elaborate the 
unmanifest, eight-fold structure o fhe 24 gaps between the syllables of the first 
richa (verse). ... Ultimately, in the subsequent stages of unfoldment, these 192 
syllables of ther first sukt (stanza) get elaborated in the 192 [?or is it 191?] suktas 
that comprise the first mandal (circular cyclical eternal structure) of the Rik Ved, 
which in turn gives rise to the rest of the Ved and the entire Vedic literature. ...". 

Note that 

●	 the first richa of the first sukt has 24 syllables plus 24 gaps (if you include a silent gap at the 
beginning/end to close the first sukt into a circle) and 

●	 those 24 gaps are made relevant by being elaborated by the following 8 richas of the first sukt, 
which have 192 syllables 

so that the total number of relevant entities in the first sukt is 24+24+192 = 240, which is the number 
of vertices of 
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the root vector polytope of the E8 Lie algebra. 

Since the E8 Lie algebra has rank 8, it has dimension 240+8 = 248, and the 2^8 = 256-dimensional real 
Clifford algebra Cl(8) (or Cl(1,7) if you pay attention to signature) can be constructed as 

Cl(8) = E8 + 8-dimensional vector space. 

Therefore: 

The first Sukta of the Rig Veda - 1 Madala, 1 Astaka, 1 Adhyaya, 
Sukta 1: 
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contains the structure of both: 

the D4-D5-E6-E7-E8 VoDou Physics model; and 

the 256-element structure of IFA = VoDou. 

In my opinion, the Rig Veda may be the earliest reduction to writing of the original African-based orally 
 

transmitted early global wisdom of IFA = VoDou, and, as the earliest, it may be the most nearly 
 


complete written description of that wisdom.
 


Here are some further comments on the Rig Veda: 

Although current written versions of the Rig-Veda are 
 

written in Sanskrit or later languages, the earlier 
 

versions were transmitted orally. 
 

Perhaps the first versions were in the Global Early Language, 
 


or its earliest variant in the Indian region, 
 


the Sarasvati-Sindhu language. 
 


As Feuerstein, Kak, and Frawley have noted in their book 
 

In Search of the Cradle of Civilization (Quest 1995), 
 

the Rig-Veda mentions star patterns of 9,000 to 8,000 years ago, 
 

so the Rig-Veda is of that age. 
 

Other things they discuss include: 
 


The Rig-Veda has about 250 hymns to Indra. 
 


Indra's Net is a net with a jewel at each intersection, 
 

each jewel reflecting all the other jewels of the net. 
 

Indra's Net is a symbol of the internet, 
 

and can symbolize other interconnected systems, 
 

even Many-Worlds of lattice spacetime.
 


As the being whose thunderbolts reveal the light of the sun 
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and release waters to flow to the ocean, 
 

Indra could symbolize the Vela X supernova. 
 


The Rig-Veda has about 100 hymns to Soma, 
 

who has the nectar of immortality, also called soma. 
 

The soma nectar is used to stimulate visions. 
 

As it is produced by pressing and filtering the soma plant, 
 

so the Rig-Veda describes the yoga practice of 
 

purification of the mind by three filters, 
 

so that higher-level truth can be perceived. 
 


About one-fourth of the verses in the Rig-Veda 
 

are in the gayatri meter: 
 

3 sections of 8 syllables each; 
 

the first 4 syllables free and the last 4 in fixed cadence.
 


To me - with respect to physics -


each of the 3 sections represents 
 

one of the three 8-dimensional representations of Spin(8), 
 

and the fixing of the last 4 syllables 
 

of the section representing 8-dimensional spacetime 
 

represents dimensional reduction to 4-dimensional spacetime. 
 

In that way, 
 

I see the music of the Rig-Veda reflecting fundamental physics. 
 


The gayatri meter is named from the mantra 
 

in 3 Madala, 3 Astaka, 4 Adhyaya, Sukta 62, Richa 10: 
 

tat savitur varenyam, 
 

bhargo devasya dhimahi, 
 

dhiyo yo nah pracodayat.
 


(English: 
 

Behold the beautiful splendor of Savitri -

the Sun-God of the swastika -


to inspire our visions.)
 


According to a hindubooks riverheaven web site, David Frawley said: 
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"... The Rig Veda is the book of Mantra. It contains the oldest form of all the Sanskrit 
mantras. It is built around a science of sound which comprehends the meaning and power 
of each letter. Most aspects of Vedic science like the practice of yoga, meditation, mantra 
and Ayurveda can be found in the Rig Veda and still use many terms that come from it. ... 
While originally several different versions or rescensions of the Rig Veda were said to 
exist, only one remains. Its form has been structured in several different ways to guarantee 
its authenticity and proper preservation through time. 

The Rig Veda consists of the hymns to various aspects of the Divine as seen by various 
seers, called the "rishis". There are seven primary seers, identified not only in India but 
also in Persia and China with the seven stars of the Big Dipper. Their names are Atri, 
Kanwa, Vasishta, Vishwamitra, Jamadagni, Gotama and Bharadvaja, but they appear even 
in the hymns of these sages and may refer to an earlier group. They relate to the guiding 
lights of the seven chakras. The main family of the seers was called the Angirasas (a term 
related to the Greek Angelos and our English word angel). ... 

... The Rig Veda is composed of ten books (called mandalas in Sanskrit). Seven of the 
books each relate primarily to one great seer and the family he belongs to; 

●	 The first book is a collection of hymns from seers of different families, mainly 
earlier ones. 

●	 the second book belongs to Gritsamada and his family, the Bhrigus; 
●	 the third relates to Vishwamitra and his family; 
●	 the fourth to Vamadeva and the Gotama family; 
●	 the fifth to Atri and his family; 
●	 the sixth to Bharadvaja and his family; 
●	 the seventh to Vasishta and his family; and 
●	 the eighth to the Kanwas. 

●	 The ninth book is the collection of Soma hymns mainly from the Bhrigus and 
Angirasas. It is largely outside of and earlier than the family books. 

●	 The tenth book is a collection of various earlier and later hymns. 
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[ As John Small said in e-mail: "... The first encapsulates the whole thing, the Tenth 
complements the first and "fills in the gaps" ... in the first, the remaining 8 form a sequence 
that is the expansion of the 8 fundamental forms displayed in the first sukta. ...". It is 
interesting that the central 8 correspond to the 7 seers plus 1 about Soma, similar to the 8 
octonions corresponding to the 7 imaginary octonions plus 1 real octonion. The term "fills 
in the gaps" might mean that the tenth book explains the silent spaces between 
spoken/written syllables in the first book. ] 

Each hymn is given to a certain deity (devata). The main deities are Indra, Agni, Soma and 
Surya. ... each of the Gods has his consort, like Indra and Indrani, Varuna and Varunani. 
.... 

●	 Indra is the God of Prana or the awakened life-force. ... 
●	 Agni is the God of consciousness, awareness and mindfulness. His symbol is the 

sacred fire. ... 
●	 Soma is the mystic plant that yields the nectar of immortality. He is also the Moon 

and the lord of the waters. He symbolizes bliss, Ananda. 
●	 Surya is the Sun which is the visible face and presence of the Deity. He symbolizes 

the enlightened mind and creative intelligence. He is the Divine creator and 
transformer. 

●	 Varuna, the lord of the cosmic ocean and the Divine judge; 
●	 Mitra the Divine friend and lord of compassion and 
●	 Savitar, the Sun God of creative intelligence. ... 
●	 Usha, the Goddess of the Dawn or spiritual aspiration; 
●	 Saraswati, the Goddess of the Divine Word, of wisdom and inspiration; 
●	 Aditi the Goddess of Infinite Oneness and Wholeness; ... 
●	 Apas, the Cosmic Waters. .... 
●	 Brahma ... the creator ... is Brihaspati, also called Brahmanaspati, the priest of the 

Gods. 
●	 Vishnu ... the maintainer ... is an important form of the Sun God and later all forms 

of the Sun God were merged into him. [ Avatars of Vishnu include Rama and 
Krishna ] 

●	 Shiva ... the destroyer ... is present as Rudra, the seldom invoked but very much 
respected and feared father of all the Gods. [ Ganesha is a son of Shiva ] ... 

... Collective deities exist like the Adityas, the solar deities, the Maruts or Rudras, Gods of 
the storm, the Ribhus or Divine craftsmen and the Vishvedevas, literally the universal 
Gods who symbolize the unity of all the Gods. ... Each God or Goddess can be any or all 
the Gods. The concepts of monotheism, polytheism, pantheism and monism are all woven 
together in the Vedic vision of totality. The Divine is seen as both One and Many without 
contraction. ...". 
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Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995) also say: 

"... Vedic cosmology evolved in conjunction with a complex system of sacrificial 
ritualism. ... the rituals are not to be done mechanically but with full attention and proper 
control of body, mind, speech, and breath. In other words, the constitute a form of yogic 
practice. ... 

... The Vedic rituals were generally performed at an altar .... meant to symbolize the 
universe at large ... the fire altars were surrounded by 360 enclosing stones; of these, 21 
...[corresponded to]... the earth ... , 78 ...[to]... the atmosphere ... , and 261 ...[to]... the sky 
... the two principal cosmological numbers were 21 and 339 (78+261) ... 

.. the Rig-Veda ... was itself taken to represent a symbolic altar. Thus the number of 
syllables in the Rig-Veda is supposed to add up to the number of muhurtas (1 day = 30 
muhurtas) in forty years, which is 432,000. ... In reality, however, the syllable count of the 
Rig-Veda is somewhat less ... 397,265 ... [compare the Torah ] because certain syllables are 
meant to be left unspoken. ... 

... Not counting the eleven supplemental hymns, the Rig-Veda consists of 1017 (or 3x339) 
hymns distributed over 10 books and gathered into 216 groups. ... 

Books Hymns Groups 
1 191 15
 2 43 5 
3 62 4 
4 58 11 
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 5 
 87 7 
 

6 
 75 5 
 

7 
 104 12


 8 
 92 18

 9 114 7 
 

10 
 191 132
 


... These groups are the natural divisions based on authorship, subject, or meter. ... 

●	 ... the first four books contain 354 hymns, which correspond to the length of the 
lunar year ... 

●	 ... the total number of hymns in the middle four books ... is 324, which equals the 
nakshatra (constellation) year of 12x27 days. When this is multiplied by a close 
approximation of pi, we arrive at 1017, which corresponds to the number of hymns 
in the entire Rig-Vedic collection (excludng eleven supplemental hymns). ... 

●	 ... The number 108, which is one-half the number of hymn groups, ... is roughly the 
average distance between the Sun and the Earth in terms of solar diameters. It is 
also the average distance between the Moon and Earth in terms of lunar diameters. 
... For example, if a pole of a certain height were to be separated from the observer 
by a distance that is 108 times this height, its angular size would be ... equal to that 
of the Sun or the Moon. ... 108 beads are used in Hindu rosaries ... 

●	 ... 339 ... is simply the number of solar disks it takes to measure the Sun's path 
across the sky during equinox: pi x 108 = circa 339. ... 

●	 ... the actual - rather than the idea - Vedic year was reckoned as consisting of 366 
days ... divided into two equal parts of 183 days ... the ancients sought to reconcile 
the 339 steps of the Sun with th symbolic value of 183 ... by postulating a value of 
78 for the atmosphere, since 339 - 183 + 2x78 ... 

●	 the Rig-Veda speaks of the thirty-four "lights", which are the twenty-seven lunar 
constellations ... ... , the five planets, and the Sun and the Moon. ... 

●	 ... a tithi was reckoned as a 360th part of the lunar year ... somewhat shorter than a 
day ... There are 371 tithis in a year of 365 plus days, and when we multiply ... by 9 
we arrive at 3339 ... the total number of deities given in the Rig-Veda ... 

... the sacred syllable om ... is said to be the quintessence of the Vedas ... The syllable om 
is not mentioned in the Rig-Veda, possibly because it was deemed too sacred to be spoken 
out loud [compare the Torah, in which the name of g-d is not to be written completely; and the Taoist 

Dao De Ching] ... In one Rig-Vedic hymn (I.164.39) ... we may have an oblique reference to 
the sacred syllable om. ... also, no graphic representation of om has so far been found in 
the excavated Indus towns ... om is first named or written out ... 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/RgVeda.html (13 of 23) [16/12/2003 12:14:32 PM] 



IFA FA 

... in such Vedic scriptures as the Shukla-Yjur-Veda. ...". 

Note that Maharishi says that the first Mandal of the Rig-Veda has 192 Suktas, while Feuerstein, Kak, 
and Frawley say that it (the first book) has 191 hymns (Suktas). 

John Small told me by e-mail that 

Maharishi considers the 192nd Sukta to be "... the "Avyukta Sukta", it means the "empty 
sukta" and it's just a complete absence of any sound at all. It complements the first sukta, 
and with it in place you can line up the first mandala in a circle with each sukta matching 
up to another diametrically opposite in the circle. .... The Avyukta Sukta ... In Maharishi's 
scheme ... there are two processes in operation, one the collapse from fullness to 
emptyness and then the expansion from emptyness back to fullness. ... in terms of Goedel's 
Theorems, any formal system that is complete must be inconsistent, that is it must contain 
a statement that negates the system itself ...". 

To see how the cycle of 192 Suktas in the first Mandal, start with a given system T. Then as you process 
that system you will find a Godelian undecidable thing A 

and then Maharishi's Avyukta (= avyakta = unmanifest) Sukta is used to make T "more complete" by 
adding A (true and false) as new propositions to make it a "pair" of possible systems like a quantum 

superposition of two possible worlds of the Many-Worlds: 

S = T + Atrue combined with T + Afalse 

and then, you start again with the system S and process it again to find a new Godelian undecidable thing 
B - this is a second collapse "collapse" - and then expand again with Avyukta Sukta to get a "newer 

bigger" 

R = S + Btrue combined with S + Bfalse 

giving you twice again as many possible quantum worlds, and you continue the process ad infinitum 
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Each half-cycle T to A, S to B, etc ... , corresponds to the first 191 Suktas of the first Mandal of the Rig 

Veda. 


Each half-cycle A to S, B to R, etc ... , corresponds to to the 192nd empty = soundless Avyukta Sukta, 

which constructs the helix covering the closed circle of the first Mandala . 


Each cycle T to S, S to R, etc ... , corresponds to introducing new branches 


in the possible quantum worlds of the Many-Worlds Quantum Theory.
 


The "whole Veda" is therefore nothing that you can ever write down in any finite number of steps, but is 
an infinitely branched Many-Worlds Tree of Helical Coils, with its Total Sound being OM, which is 

therefore, as John Small says, "... The OM sound is the sound of the whole of the Veda from a distance ... 
like listening to a bee hive from a distance. Then as you get close you can distinguish the individual 
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sounds themselves until finally you can experience each separate bit quite clearly. ...".
 


The process of a human trying to "tune in" to part of the "whole Veda"
 


is a self-referential loop involving the Quantum Consciousness of the human brain. 

(The above three images, and some related ideas, are derived from the book Science, Mind and the 
Universe by Helmut Moritz (Wichmann 1995)) 

Graham Hancock, in Underworld (Crown 2002), says: 

"... In order to ensure that the Vedas can be repromulgated for future mankind after each 
pralaya ... destruction and rebirth [as by floods at the end of an Ice Age about 11,600 years ago]... 
the gods have ... designed an institution to preserve them ... the Seven Sages ... Sapta 
Rishis ... a brotherhood of adepts ... who reincarnate from age to age as the guides of 
civilization and the guardians of cosmic justice. ..[They] survive[d] the deluge in the Ark 
with Manu ... According to Bal Ganghadar Tilak: The Vedas were destroyed in the deluge 
... the Sages ... reproduced ... the antediluvian Vedas ... 

... Seven Sages in both the Sumerian and Vedic traditions ...[have]... similarities ... 

●	 Both groups are associated with fish symbolism of some sort - the Seven Sages of 
Sumer are themselves half men, half fish, and the Vedic Seven Sages take refuge on 
Manu's survival ship, which is towed by a gigantic fish ... 

●	 Both groups of sages perform an identical function - which is to preserve the gifts 
of civilization and bring them to mankind in their respective areas. ... 

... The Rig Veda conjures up a compelling image of a demon in the form of a great dragon, 
or serpent, that has wrapped itself around the ice-covered mountain ranges ... and strangled 
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seven great rivers. The name of the demon is sometimes Ahi but more often Vrta and the 
story of how he is slain by the god Indra and of how the seven rivers are freed, is repeated 
again and again in the hymns of the Rig Veda [compare the Chinese Jade Emperor Yu Di of about 

4,200 years ago]...". 

Vedic Music

 (compare Torah Music and IFA Music) 

According to a Sanathana Dharma web page: 

".... According to the Hindu view of creation, it was sound and not light that appeared 
first. In Vedic parlance it is called Nada Brahma or the Sound Celestial. Vedic rishis 
believed that the evolution of the Brahmand or universe was caused as a result of Bindu 
Vsphot or an atomic explosion, that produced infinite waves of sound, which represent 
cosmic ascent and expansion. 

The sound was a monosyllable: Om. Since Om is related to the beginning of the 
universe, Hindus consider it the most sacred syllable with which Vedic mantras 
commence. Om is the principal name of the Supreme Being. It refers to all that it manifest 
and beyond. ... 

According to Vedic literature music originated from nada or sound, which is the product of 
akash or ether: There are two types of sound. The ahat or struck sound is audible whereas 
the anahata or unstruck sound is inaudible. Sound originates in living beings from the 
friction between air ñ pran vayu or vital breath and agni or heat energy (will power). It 
evolves first in a causal forms as anahata and then in the gross form of sound emanates 
from the vocal chord and is sweet and soothing, it is called snageetam or music. The 
anahata nada is most significant for yogis who have reached the highest level of 
consciousness. It is the internal sound they hear, after prolonged meditation and ardous 
yogic discipline. Ordinary human beings are engaged with the ahat nada. 

Indian musical traditions trace the origin of music to the Sama Veda. It is a 
compendium of melodies, chants and rules required for the recitation of sacred hymns. It 
serves as a textbook for priests officiating at Soma sacrifices. ... Vedic chants are set in a 
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musical pattern, collectively known as Samgan. To this day, the chants are in three 
accented musical patterns called swaras, precursor of the present seven-note musical 
system. ...". 

According to an Indian Classical Music web page: 

"... Though, Vedas are considered the source of Indian Music, it should not be assumed 
that classical music in its present form was fully developed by then. Infact, concept of 
Raga, Tala, Shruti or even Nava Rasas come only later. 

All except SamaVeda were sung using only three notes, Anudaatta (low), Udaatta(middle) 
and Svarita(high). As used today the Anudaatta, Udaatta and Svarita svaras of RigVeda, 
can be equated with Ni, Sa, and Ri of the North Indian Kafi scale (Kharaharapriya of the 
Carnatic). In early manuscrpts of RigVeda, the text was written along with accent notes. 
Anudaatta is marked with an underline and Svarita is marked with a small vertical line 
above the syllable. Udaatta is left unmarked. 

Sama Veda consists of about 1900 verses, called samans. Ninety-five percent of the 
verses of Sama Veda Samhita are in Rig Veda Samhita. One can see from the text of 
the Sama Veda mantra that the chanting notation in it is much more elaborate than that in 
the corresponding Rig Veda mantra. SamaVeda was chanted using all seven notes 
(prathama, dvitheeya, tritheeya, chathurtha, panchama, shashta and sapthama), in 
descending order, of the Vaidika scale (or of sama gana) which have been equated to 
(Ma,Ga,Ri,Sa,Dha,Ni,Pa) of the Laukika or Gandhara scale in later classical sanskrit texts 
like NaradiyaShiksha. 

RigVedic hymns are directed at Gods, to be chanted during sacrifices to please them. It is 
possible Gods were thought to be fond of music and that it would be easier to please them 
if the hymns were sung rather than just chanted. Thus, many of the Rig Vedic hymns were 
set to music and sung and were known as samans, rather than just hymns (Rik). The 
chanted Sama-Veda hymns or Samans were believed to possess the supernatural qualities 
capable of petitioning and even supporting the deities that controlled the forces of the 
universe. Since Rig Vedic hymns are just metered they could not be sung using all the 
seven notes. Thus started a tradition of insertion of a number of seemingly 
`meaningless' words or syllables (stobha) for musical and lyrical effect, such as o, hau, 
hoyi, va, etc. It was these stobha syllables which were extended vocally with long duration 
on various notes of the Sama-Veda scale by the priests who had the special function of 
summoning the gods to the celebration through the use of droning (monotone) on a number 
of these tones, believing them to hold magical properties. The wife of the chief sacrificer 
(i.e. chief priest, brahmana) would play the Vina, during sacrifices. 
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Precise methods of singing the Samans were established and preserved in three different 
schools, the Kauthumas, Ranayaniyas, and the Jaiminiyas, the oldest. Each has maintained 
a distinct style with regard to vowel prolongation, interpolation and repetition of stobha, 
meter, phonetics, and the number of notes in scales. Accordingly, there has been a fervent 
regard for maintaining continuity in Sama-Veda singing to avoid misuse or modification 
over many years. Since written texts were not in use, in fact prohibited, the priests 
memorized the chants with the aid of accents and melodies, and passed this tradition 
down orally from one generation to the next for over three thousand years ...". 

According to a Music of South India web site: 

"... Indian Music is probably the most complex musical system in the world with a very 
highly developed melodic and rhythmic structure. This (structure) includes complicated 
poly-rhythms, delicate nuances, ornamentations and microtones which are essential 
characteristics of Indian music. This makes it very difficult to notate every detail in Indian 
music. 

Originally Indian music was passed on by oral tradition ... from one generation to another 
for centuries. The music was never written down until much later. The notation system was 
actually developed much later more as a memory-aid than something from which to learn 
or something from which to perform. This is why the tradition wherein the student learns 
from a Guru on a "one-on-one" basis is considered to be the only real way to learn music 
since there are so many aspects that cannot be learned from a book because the existing 
notations are only a skeletal representation of the music. 

Indian Music had its origins in the Vedas ... Four in number, the Vedas are the most sacred 
texts which contain about a thousand hymns. They were used to preserve a body of poetry, 
invocations and mythology in the form of sacrificial chants dedicated to the Gods. Great 
care was taken to preserve the text, which was passed down by oral tradition, so much so 
that both the text and the rituals remain unchanged to this day. The literature of the Vedas 
is divided into four parts: the Rig Veda, the Sama Veda, the Yajur Veda and the Atharva 
Veda. 

●	 The oldest, the Rig, ... was recited, at first, in a monotone; it was later developed to 
three tones (one main tone, and two accents, one higher and the other lower called 
Udatta and Anudatta respectively.) This was done to accentuate the words since the 
text was of primary importance. 

●	 The Yajur Veda which mainly consists of sacrificial formulas mentions the Veena 
as an accompaniment to vocal recitations during the sacrifices. By this time, the 
chants had evolved to two main notes with two accents forming the first concept of 
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the tetrachord (four notes.) 
●	 The Sama Veda laid the foundation for Indian Music. The origin of Indian Music 

can be traced back to this Veda. Three more notes were added to the original 
tetrachord resulting in the first full scale of seven notes; within this scale were all 
the important and known musical intervals. The concept of the octave is also 
mentioned here. 

●	 The Atharva Veda was a collection of formulas that deal with ... spells. The text of 
the Vedas is in Sanskrit, the classical language of India. 

... The period of the Epics, the Ramayana and the Mahabharata (500 B.C. - 200 A.D.) saw 
the development of the Jati system on which the modern Raga system is based. Also, 
various melodic and percussion instruments are mentioned during this time. Mention must 
be made of the Natyashastra, a treatise written by Bharata in 300 B.C. It is the most 
authoritative and ancient work on the classical science of music and dance. ...". 

According to a Performing Arts in India web page: 

"... Love, humor, pathos, anger, heroism, terror, disgust, wonder and serenity are the nava 
rasas or nine basic emotions which are fundamental to all Indian aesthetics. Sage Bharata, 
the earliest Indian musicologist said to have lived in the 1st or 2nd century AD, enunciated 
these moods and believed that it was the musician's task to evoke a particular emotion or 
mood. The classical music tradition in India is based on the principles enunciated by sage 
Bharata and continues to be a form of meditation, concentration and worship. 

The Raga, or musical mode, forms the basis of the entire musical event. The Raga is 
essentially an aesthetic rendering of the seven musical notes and each Raga is said to have 
a specific flavor and mood. 

Tala is what binds music together. It is essentially a fixed time cycle for each rendition and 
repeats itself after completion of each cycle. Tala makes possible a lot of improvisations 
between beats and allows complex variations between each cycle. 

With the help of the Raga, Tala and the infinite shrutis or microtones, Indian musicians 
create a variety of feelings. ...". 

According to an India Music web page: 
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"... Vedic Hymns ... are considered the foundation of later styles (like Gregorian chants) ... 
Physical vibrations of musical sound (nada) is connected to spiritual world ... 

... Raga and Tala form the basis of Indian music. ... 

●	 ... Raga (rag in North, ragam in Tamil) ... a scalar melody form including basic 
scale and basic melodic structure. Sanskrit ranj means to color with emotion Scale 
of raga is shown in both ascending and descending form. Some raga include notes 
changing directions Some notes may have specific ornamentation (gamaka) Ground 
tone (beginning tone) is sa (like do in do re mi) Sa is most important note of the 
drone ... Later ... 72 possible combinations [compare 72 root vector elements of E6] ... 

●	 ... Tala = cyclic measure of time (rhythm) [compare toque of IFA] Laya = tempo 
(fast or slow) Druta = fast Madhya = medium Vilambita = slow Matra (Hindustani) 
or Akshara (Karnatak) = basic beat (like metronome) Tala cycle (Vibhaga or 
avarta) &endash; varies from 3 to 128 beats in length; 7-16 are common ...". 
[compare 3 quaternion imaginaries and 3-sphere, 7 octonion imaginaries, 16 spinors of Cl(8) and 

16 eyes of FA, and 128 elements of the even Clifford subalgebra Cl(8)e] 

Sanskrit and Information 

According to Knowledge Representation in Sanskrit and Artificial Intelligence, by Rick Briggs: 

"... there is a widespread belief that natural languages arc unsuitable for th transmission of 
many ideas that artificial languages can render with great precision and mathematical 
rigor. ... But ... There is at least one language, Sanskrit, which for the duration of almost 
1000 years was a living spoken language with a considerable literature of its own Besides 
works of literary value, there was a long philosophical and grammatical tradition that has 
continued to exist with undiminished vigor until the present century. Among the 
accomplishments of the grammarians can be reckoned a method for paraphrasing 
Sanskrit in a manner that is identical not only in essence but in form with current 
work in Artificial Intelligence This article demonstrates that a natural language can serve 
as an artificial language also, and that much work in AI has been reinventing a wheel 
millenia old ... 

... hierarchical structure ... and ... explicit descriptions of set-relations are essential to really 
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capture ... meaning ... and to facilitate inference. It is believed by most in the AI and 
general linguistic.community that natural languages do not make such seemingly trivial 
hierarchies explicit. Below is a description of a natural language, Shastric Sanskrit, where 
for the past millenia successful attempts have been made to encode such information. The 
sentence: 

(1) "Caitra goes to the village." (graamam gacchati caitra) 

receives in the analysis given by an eighteenth-century Sanskrit Grammarian from 
Maharashtra, India, the following paraphrase: 

(2) "There is an activity which leads to a connection-activity which has as 
Agent no one other than Caitra, specified by singularity, [which] is taking 
place in the present and which has as Object something not different from 
'village'." 

The author, Nagesha, is one of a group of three or four prominent theoreticians who stand 
at the end of a long tradition of investigation. Its beginnings date to the middle of the first 
millennium B.C. when the morphology and phonological structure of the language, as well 
as the framework for its syntactic description were codified by Panini. His successors 
elucidated the brief, algebraic formulations that he had used as grammatical rules and 
where possible tried to improve upon them. A great deal of fervent grammatical research 
took place between the fourth century B.C and the fourth century A.D. and culminated in 
the seminal work, the Vakyapadiya by Bhartrhari. Little was done subsequently to advance 
the study of syntax, until the so-called "New Grammarian" school appeared in the early 
part of the sixteenth century with the publication of Bhattoji Dikshita's Vaiyakarana
bhusanasara and its commentary by his relative Kaundabhatta, who worked from Benares. 
Nagesha (1730-1810) was responsible for a major work, the 
Vaiyakaranasiddhantamanjusa, or Treasury of definitive statements of grammarians, which 
was condensed later into the earlier described work. These books have not yet been 
translated. The reasoning of these authors is couched in a style of language that had been 
developed especially to formulate logical relations with scientific precision. It is a terse, 
very condensed form of Sanskrit, which paradoxically at times becomes so abstruse that a 
commentary is necessary to clarify it. One of the main differences between the Indian 
approach to language analysis and that of most of the current linguistic theories is that the 
analysis of the sentence was not based on a noun-phrase model with its attending binary 
parsing technique but instead on a conception that viewed the sentence as springing from 
the semantic message that the speaker wished to convey. In its origins, sentence 
description was phrased in terms of a generative model: From a number of primitive 
syntactic categories (verbal action, agents, object, etc.) the structure of the sentence was 
derived so that every word of a sentence could be referred back to the syntactic input 
categories. ... It should be pointed out that these Sanskrit Grammatical Scientists actually 
wrote and talked this way. The domain for this type of language was the equivalent of 
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today's technical journals. In their ancient journals and in verbal communication with each 
other they used this specific, unambiguous form of Sanskrit in a remarkably concise way. 
... it would seem that detailed analyses of sentences and discourse units had just received a 
great impetus from Nagesha, when history intervened: The British conquered India and 
brought with them new ... means for studying and analyzing languages. The subsequent 
introduction of Western methods of language analysis ... has for a long time acted as an 
impediment to further research along the traditional ways. Lately, however, serious and 
responsible research into Indian semantics has been resumed, especially at the University 
of Poona, India. ... 

... the main point in which the two lines of thought [ AI computer language and 
Sanskrit ] have converged is that the decomposition of each prose sentence into 
karaka-representations of action and focal verbal-action, yields the same set of triples 
as those which result from the decomposition of a semantic net into nodes, arcs, and 
labels. 

It is interesting to speculate as to why the Indians found it worthwhile to pursue studies 
into unambiguous coding of natural language into semantic elements. It is tempting to 
think of them as computer scientists without the hardware, but a possible explanation is 
that a search for clear, unambiguous understanding is inherent in the human being. Let us 
not forget that among the great accomplishments of the Indian thinkers were the invention 
of zero, and of the binary number system a thousand years before the West re-invented 
them. ...". 

Tony Smith's Home Page 

...... 
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Moses/Tharbis - Solomon/Sheba - Jesus/Mary Magdalene 

Africa 

Moses and Tharbis - Solomon and Sheba - Jesus and Mary Magdalene 

Here I use Africa to refer to Abyssinia, Eritrea, Ethiopia, Axum, Yemen, and other nations / cultures of the Nile / African Rift / 
Sahara-SubSahra region. Some, such as Yemen, may not even be on what is now conventionally defined as the continent of Africa, 
but my use is based on my cultural / historical perspective. Unless a more restricted meaning is clear from context, as used herein, 
any and all such terms are to be regarded as interchangeable synonyms for Africa. 

Africa 

According to a 21-27 August 2003 Al-Ahram article by Gamal Nkrumah: 

"... It is in Ethiopia that the story of the evolution of mankind began. The remains of the earliest ancestral humans or 
hominids have been found there. ... 

Two Ethiopian regions stand out as preeminent sites favoured for habitation by the early hominids - the Omo Valley 
in the southwestern part of the country, and the Afar or Danakil Depression. To this day, these remote and 
inhospitable regions remain largely cut off from the outside world. They form different parts of Africa's Great Rift 
Valley which runs from central Africa, through the eastern part of the continent, dissecting the Horn of Africa, 
dividing Arabia from Africa, marking out the outlines of the Sinai Peninsula, and ending somewhat unobtrusively 
with the Gulf of Aqaba and the River Jordan Valley. 

●	 ... the Omo Valley is a veritable Garden of Eden with a rich and luxuriant tropical flora and teaming with 
exotic fauna. 

●	 ... the Danakil Depression ... is a desolate and dreary desert, 100 metres below sea level and one of the hottest 
places on earth ... 

Remains of Australopithecus Afarensis, an early hominid dating as far back as four million years, have been found in 
an almost complete state in the Danakil Depression, which was not always the arid desert it is today. When the early 
hominids roamed the Afar region, it was a well-watered and wooded savanna country. In 1974 archaeologists 
excavating sites in the Awash River Valley discovered the skeletal remains of a female hominid whom they promptly 
named "Lucy" ... three-and-half-feet tall Lucy ... lived some 3.5 million years ago. ... 

... Ethiopians ... ( 6200-3000 BC ) ... began cultivating grains and crops ... The Early Bronze Age (3000 BC) 
witnessed the domestication of cattle ... 

... The close proximity of the Ethiopian highlands to the Red Sea has always provided the main line of external 
communication. 

[ Culture, trade, and genes spread from the Ethiopian highlands 
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South along the Rift Valley, West along the SubSharan Corridor, East across the Red Sea to Yemen and beyond, and North along 
the Nile Valley to the Mediterranean and beyond. (image adapted from National Geographic Atlas website) ] 

... To ... Egyptians... Punt was the most ancient country, a sacred territory. Queen Hatshepsut in the 18th dynasty 
(1540-1304 BC) dispatched a diplomatic and trading mission to Punt ... Could ... Ethiopia be the Punt of the 
Egyptians? ... the sturdy tankwas, or papyrus canoes, that ply Lake Tana 

[ (image from 

National Geographic Maps CD-ROM) 

According to a January 2004 solomonstemple.com web page article by Bob Cornuke: 

"... Lake Tana, a body of water 53 miles long and 41 miles wide, [is] located on the headwaters of the 
Blue Nile. Isolated far out on the waters of Lake Tana is Tana Kirkos Island, considered by the 
Ethiopians to be a holy island, and populated only by Ethiopian Christian monks. The monks of Tana 
Kirkos believe they are living on the island where the Ark of the covenant rested, and where Levitical-
style blood sacrifices were performed until 338 AD, when the nation of Ethiopia converted to 
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Christianity ... the Ark itself was taken to Axum, where today it is kept in absolute isolation at St. 
Mary's of Zion Church. ... 

... the Ark ...[is]... a gold box with two winged creatures on the top ... 24 smaller angelic-type figures 
form ... a molding around the top, with two green stones ... at either end ...".] 

- the source of the Blue Nile - are curiously reminiscent of the Ancient Egyptian reed boats. ... 

... Axum...[was]... a prosperous state which at its zenith stretched from Nubia to Yemen and Hejaz, and encompassed 
much of the Horn of Africa ... The Axumite empire's heartland was the highlands of northern Ethiopia and southern 
Eritrea. ... 

... The history of Ancient Ethiopia cannot be separated from that of Ancient Yemen, whose recorded history stretches 
back over 3,000 years. ... 

... settled agricultural communities were established in the Yemeni highlands by the third millennium BC. Urban 
centres soon developed supported by the surrounding farming countryside. Masonry flourished and monumental 
sculptures and massive stone architecture were erected. Sophisticated irrigation works were also constructed which 
attest to a high degree of material sophistication. States like Hadhramaut, Saba, with it capital Ma'rib, and later 
Himyar thrived as industrious mercantile nations that monopolised the spice and incense trade of the ancient world. 

Successive civilisations of Mineans, Sabaeans and Himyarites interacted closely with their counterparts in Ethiopia ... 
due to geographical proximity, strong cultural and trading links developed between the most celebrated of Ancient 
Yemeni civilisations, Saba, and the peoples of Ethiopia. ... Sheba, or the Kingdom of the South, could equally refer 
to either Yemen or Axum. ... 

... In Yemen, the Minaean Civilisation was absorbed or superseded by the celebrated Sabaean Civilisation about 
1000 BC. Trade relations were revolutionised when the inhabitants of Arabia domesticated the dromedary, or one-
humped camel, in the 11th century BC. ... 

... The Sabaeans united southern Arabia into a single political entity by the third century BC. By the time of the birth 
of Jesus Christ, they had expanded their empire to include Ethiopian lands across the Red Sea. With Sabaean 
power waning in the fifth and sixth centuries AD, their empire was conquered by the Ethiopians in 525. The 
Sabaean civilisation endured for 14 centuries lasting from around 800 BC to 600 AD. And as Saba declined, Axum 
arose. ... With the rise of Islam in the seventh century AD, Axum lost Yemen ... and the once flourishing empire 
shrunk back to its original core region of the northern Ethiopian highlands. ...". 

According to a sacredsites.com web page: 

"... Axum began to decline in the early decades of the 7th century following the rise and rapid expansion of the 
Muslim Arabs throughout the Middle East. Both Byzantium and the Persian Empire fell to the Arabs and this dealt a 
deathblow to the trading endeavors of the Axumite kings. Little is known of what became of the Axumite kingdom 
between the 8th and 11th centuries. 

Around the middle of the 11th century the Ethiopian state reappeared as the Christian Zagwe dynasty with its 
center in the town of Roha in the Amhara region of the Ethiopian highlands. The Zagwe dynasty, ruled over by 
eleven kings, lasted until the 13th century, when its last king abdicated in favor of a descendant of the old 
Axumite dynasty. 

The most notable of the rulers of the Zagwe dynasty was King Lalibela who reigned from 1167 to 1207. ... 
According to legend, a dense cloud of bees surrounded the Prince Lalibela at the moment of his birth. His mother, 
claiming that the bees represented the soldiers who would one day serve her son, chose for him the name Lalibela, 
meaning "the bees recognize his sovereignty". ... The Ethiopian Orthodox church later canonized the King and 
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changed the name of the city of Roha to Lalibela. ... A brilliant achievement of his reign was the construction of a 
dozen beautiful rock-hewn churches. ... 

[ ] 

... The churches of Lalibela are among the most extraordinary architectural creations of human civilization. Each 
church is sculpted, both inside and out, directly from the living bedrock of the earth (this type of architecture was not 
new to the area for there are numerous other examples around Ethiopia dating to earlier periods; the Zagwe 
constructions, however, took the art form to a new level). There are two basic types at Lalibela: rock-hewn cave 
churches which are cut inward from more or less vertical cliff faces and rock-hewn monolithic churches which imitate 
a built-up structure but are actually cut in one piece from the surrounding rock and separated from it by an encircling 
trench. ...". 

Moses and Tharbis - ca 1500 BC 

According to a hope-of-israel web page by William F. Dankenbring and John D. Keyser: 

"... the Jewish historian Josephus points out that ...[ Moses ]... had been a great general who led Pharaoh's army 
to victory over the kingdom of Ethiopia, which had conquered most of Egypt. While attacking the Ethiopian 
capital city, Tharbis, the daughter of the king of Ethiopia ... bargained to deliver the city into his hands if he 
would but marry her. ... Moses married her, and fulfilled the obligation of a husband to her, causing her to 
become pregnant (Josephus, Antiquities, II, x). This occurred sometime before 1532 B.C., when Moses was driven 
out of Egypt for slaying an Egyptian (Exodus 2: 11-150.....". 

According to the King James Bible ( Numbers 12: 1, 3, 5, 6, 7, 8 and Deuteronomy 5: 1, 4, 5, 22 ): 

"... Miriam and Aaron spake against Moses because of the Ethiopian woman whom he had married: for he had 
married an Ethiopian woman. ... the man Moses was very meek, 

[ In my opinion, "meek" as used here and elsewhere ( as in "The meek shall inherit the earth." ) in the King James Bible 
means "patient and humble", NOT "submissive". Patience is needed to carry out long-range subtle sophisticated projects. 

Humility is needed so that Ego does not get in the way of acting in accord with the True Laws of Nature. ] 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000MTSSJMM.html (4 of 18)7/8/2005 9:42:45 PM 



Moses/Tharbis - Solomon/Sheba - Jesus/Mary Magdalene 

above all the men which were upon the face of the earth ... And the Lord came down in the pillar of the cloud, 
and ... said ... With ... My servant Moses ... will I speak mouth to mouth, even apparently, and not in dark speeches; 
and the similitude of the Lord shall he behold ... 

... And Moses called all Israel, and said unto them ... The Lord talked with you face to face in the mount out of the 
midst of the fire, ( I stood between the Lord and you at that time, to shew you the word of the Lord; for ye were afraid 
by reason of the fire, and went not up into the mount; ) ... These words the Lord spake ... And he wrote them in two 
tables of stone, and delivered them unto me. ...". 

Solomon and Sheba - ca 1000 BC 

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 1500 BC ( 25 20-year 
generations after 1500 BC ) was far less than that, and assuming more or less random mating, an African (including Sheba) at 

the time of Solomon might well be a descendant of Moses and Tharbis. 

According to a 21-27 August 2003 Al-Ahram article by Gamal Nkrumah: 

"... the Kebra Negast or Book of the Glory of Kings - from the Queen of Sheba to the rise of the Zagwe dynasty, is 
believed to be a 13th-century creation; its aim seems to have been to establish ... an Ethiopian king-list that traces the 
rulers of Ancient Axum to Menelik I (originally Bin Ha Malik, The King's Son), the son of the "Israelite" King 
Solomon and the "Ethiopian" Queen Makeda, the Queen of Sheba ... historians suggest that King Solomon must have 
reigned around the 10th century BC. ...". 

According to the Kbre Nege'st in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): 

"... Solomon [said] ... to the Queen [of Sheba]: ... I saw many visions in a dream. The sun rose on Israel, but it 
went away and lighted up the country of Ethiopia. So that country shall be blessed through you. ... Nine months 
aand five days ...[later]... the Queen ... brought forth a man-child [Solomon's firstborn] ... and she called him Bayna-
Lehkem. ...[when]... he was twenty-two years old ... Bayna-Lehkem came through ...[the]... gate ... [of his father King 
Solomon]... when King Solomon sw his son he ... said, "Behold my father David has renewed his youth and has risen 
from the dead." Then he said to all of his court, "... He is David ...". 

... Gabriel ... the Angel of Death ... said to ... Solomon ... "... Harken to what I say, for God has sent me. From being a 
wise man you have turned into a fool ... and all because you have broken the commandment of God. You held this 
lightly, thinking you were wiser than God and believing you would have many male children. Know that your 
Salvation was created in the belly of Adam. And it began in the form of a pearl before Eve. The pearl ... went forth 
from the belly of Adam into the belly of Seth. And then it ... came to Arbam. And it .. went into Isaac the pure ... into 
Jacob the humble ... into Judh, the innocent ... And ... it came to Fares the patient. And from him the pearl went to the 
firstborn until it came into the belly of Jesse, your grandfather. And then ... it went to the seventh, David, your 
innocent and humble father. Now the pearl of your salvation will pass through many generations until it will reach 
him who ... is crucified without sin and who rises without corruption. He who goes into Sheol and tears down its 
walls. ... 

... the pearl shall be carried in the belly of Rehoboam your [second-born] son, and shall be the savior of all the 
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world. ... 

... Zion [ the Ark of the Covenant ], taken up by [David] your firstborn [son], shall be the salvation of the 
people of Ethiopia forever ..." 

Jesus and Mary Magdalene - ca 0 AD/BC 

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 1000 BC ( Jesus being 26 
generations removed from David, and so 25 generations from Solomon ) was far less than that, and assuming more or less random 

mating, an African (including Mary Magdalene) at the time of Jesus might well be a descendant of Solomon and Sheba. 

The Lamb was the symbol of Christians until the Quinisext Synodi Council of Constantinople decreed in 692 AD that the image of 
Christ on the Cross should replace the Lamb. According to The Revelation of St. John the Divine ( Chapters 5-22, King James 
Version ): 

"... I saw in the right hand of him that sat on the throne a book ... sealed with seven seals. ... And I beheld ... a Lamb as 
it had been slain, having seven horns and seven eyes, which are the seven spirits of God sent forth into all the earth. ... 
And he came and took the book ... the four beasts and four and twenty elders fell down before the Lamb ... saying, 
Thou art worthy to take the book, and to open the seals thereof; for thou wast slain, and hast redeemed us ... out of 
every kindred, and tongue, and people, and nation; ... and I heard the voice of many angels ... the number of them was 

ten thousand times ten thousand, and thousands of thousands; ... And when ... the Lamb ... had opened the seventh 
seal ... I saw the seven angels ... and to them were given seven trumpets. And another angel came ... having a golden 
censer ... And another ... angel ... with ... a rainbow ... upon his head ... had in his hand a little book open ... And 
sware ... that there should be time no longer .... But ... when ... the seventh angel shall begin to sound, the mystery of 
God should be finished .... ... And the seventh angel sounded ... And I saw a new heaven and a new earth ...[and]... that 
great city, the holy Jerusalem ... the city was pure gold, like unto clear glass. ...[and] a pure river of water of life, clear 
as crystal ... and on either side of the river, was there the tree of life, which bare twelve manner of fruits, ... And the 
city had no need of the sun, neither of the moon, to shine in it: for ... the Lamb is the light thereof ...". 
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Blessed are the meek; for they shall inherit the earth. 

( Beatitude from the Gospel According to St. Matthew 5:5 King James Version ) 

( Lamb images from a Three Lions Redempion web page of Doug Gray ) 

It is interesting that 

up to age 12, Jesus was far from meek = patient and humble. 

According to The Gospel of Infancy Thomas (as translated by Harold Attridge & Ronald F. Hock in the book The Complete Gospels, Harper Collins, ©1992): 

"... When ... Jesus, was five years old, he was playing at the ford of a rushing stream ... collecting the flowing water 
into ponds ... He then made soft clay and shaped it into twelve sparrows. He did this on the sabbath day ... So Joseph 
went there, and as soon as he spotted him he shouted, "Why are you doing what's not permitted on the sabbath?" ... 
Jesus simply clapped his hands and shouted to the sparrows: "Be off, fly away, and remember me, you who are now 
alive!" And the sparrows took off and flew away noisily. ... 

The son of Annas the scholar, standing there with Jesus, took a willow branch and drained the water Jesus had 
collected. Jesus ... became angry, saying to him, "Damn you, you irreverent fool! What harm did the ponds of water 
do to you? From this moment you, too, will dry up like a tree, and you'll never produce leaves or root or bear fruit." In 
an instant the boy had completely withered away. ... 

The parents of the boy who had withered away ... came to Joseph and accused him: "It's your fault - your boy did 
this." ... 

Later ... a boy ran and bumped him [Jesus] on the shoulder. Jesus got angry and said to him, "You won't continue your 
journey." And all of a sudden, he fell down and died. ... 

... The parents of the dead boy came to Joseph and blamed him saying, "Because you have such a boy, you can't live 
with us in the village, or else teach him to bless and not curse. He's killing our children!" So Joseph summoned his 
child and admonished him in private, saying, "Why are you doing all this? These people are suffering and so they hate 
and harass us." Jesus said, "... those people must take their punishment." There and then his accusers became blind. ... 

... Joseph ... got angry and grabbed his ear and pulled very hard. ...[Jesus]... became infuriated with him and replied, 
"... Don't you know that I don't really belong to you? Don't make me upset." ... A teacher by the name of Zacchaeus 
was listening to everything Jesus was saying to Joseph, and was astonished ... so he summoned Joseph and said to 
him, "You have a bright child, and he has a good mind. Hand him over to me so he can learn his letters. I'll teach him 
everything he needs to know so as not to be unruly." ... Jesus ... said to Zacchaeus, "... If you wish to be a perfect 
teacher, listen to me and I'll teach you a wisdom that no one else knows except for me and the one who sent me to 
you. It's you who happens to be my student ..." .... 
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... the teacher said to Joseph, "Bring him to the classroom and I'll teach him the alphabet." ... The teacher wrote the 
alphabet for him and began the instruction by repeating the letter alpha many times. But the child was quiet and did 
not answer him for a long time. ... the teacher got angry and struck him on the head. The child took the blow calmly 
and replied to him, "I'm teaching you rather than you're teaching me, and your condemnation is great. To you these 
letters are like a bronze pitcher or a clashing cymbal, which can't produce glory or wisdom because it's all just 
noise. ... Since you don't know the real nature of the letter alpha, how are you going to teach the letter beta? ... " he 
said to Zacchaeus, "Listen, teacher, and observe the arrangement of the first letter: 

How it has two straight lines or strokes proceeding to a point in the middle, gathered together, elevated, 
dancing, three-cornered, two-cornered, not antagonistic, of the same family, providing the alpha has 
lines of equal measure." 

After Zacchaeus the teacher had heard the child expressing such intricate allegories regarding the first letter, he ... 
spoke ..."... I can't endure the severity of his look or his lucid speech. ... I strove to get a student, and I've been found 
to have a teacher. ... Therefore, I ask you, brother Joseph, take him back to your house. ..." ... [Jesus] ... laughed loudly 
and said, "Now let the infertile bear fruit and the blind see and the deaf in the understanding of their heart hear ..." ... 
When the child stopped speaking, all those who had fallen under the curse were instantly saved. And from then on no 
one dared to anger him for fear of being cursed and maimed for life. 

A few days later Jesus was playing on the roof of a house when one of the children playing with him fell off the roof 
and died. When the other children saw what had happened, they fled, leaving Jesus standing all by himself. The 
parents of the dead child came and accused Jesus: "You troublemaker you, you're the one who threw him down." 
Jesus responded, "I didn't throw him down - he threw himself down. He just wasn't being careful and leaped down 
from the roof and died." Then Jesus himself leaped down from the roof and stood by the body of the child and shouted 
in a loud voice: "Zeno!" - that was his name - "Get up and tell me: Did I push you?" He got up immediately and said, 
"No, Lord, you didn't push me, you raised me up." ... 

A few days later a young man was splitting wood in the neighborhood when his axe slipped and cut off the bottom of 
his foot. He was dying from the loss of blood. ... Jesus ... forced his way through the crowd and grabbed hold of the 
young man's wounded foot. It was instantly healed. He said to the youth, "Get up now, split your wood, and remember 
me." ... 

... Joseph ... handed him over to another teacher. (2)The teacher said to Joseph, "First I'll teach him Greek, then 
Hebrew." This teacher, of course, knew of the child's previous experience (with a teacher) and was afraid of him. Still, 
he wrote out the alphabet and instructed him for quite a while, though Jesus was unresponsive. Then Jesus spoke: "If 
you're really a teacher, and if you know the letters well, tell me the meaning of the letter alpha, and I'll tell you the 
meaning of beta." The teacher became exasperated and hit him on the head. Jesus got angry and cursed him, and the 
teacher immediately lost consciousness and fell facedown on the ground. The Child returned to Joseph's house. But 
Joseph was upset and gave instruction to his mother: "Don't let him go outside, because those who annoy him end up 
dead." ... 

... another teacher, a close friend of Joseph, said to Joseph, "... this child ... already he's full of grace and wisdom. So 
I'm asking you, brother, to take him back home." When the child heard this, he immediately smiled at him and said, 
"Because you have spoken and testified rightly, that other teacher who was struck down will be healed." And right 
away he was. Joseph took his child and went home. ... 

... When he was twelve years old his parents went to Jerusalem, as usual, for the Passover festival, along with the their 
fellow travelers. After Passover they began the journey home. But while on their way, the child Jesus went back up to 
Jerusalem ... in the temple area, sitting among the teachers, listening to the law and asking them questions. ... And 
Jesus continued to excel in learning and gain respect. ...". 
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More details about twelve-year-old Jesus in the temple are given in The Arabic Gospel of the Infancy of the Saviour: 

"... when He was twelve years old, they took Him to Jerusalem to the feast. And when the feast was finished, they 
indeed returned; but the Lord Jesus remained in the temple among the teachers and elders and learned men of the sons 
of Israel, to whom He put various questions upon the sciences, and gave answers in His turn. ... And a philosopher 
who was there present, a skilful astronomer, asked the Lord Jesus whether He had studied astronomy. And the Lord 
Jesus answered him, and explained 

●	 the number of the spheres, and of 
●	 the heavenly bodies, their natures and operations; 
●	 their opposition; their aspect, triangular, square, and sextile; 
●	 their course, direct and retrograde; 
●	 the twenty-fourths, and sixtieths of twenty-fourths; and other things beyond the reach of reason. 

There was also among those philosophers one very skilled in treating of natural science, and he asked the Lord Jesus 
whether He had studied medicine. And He, in reply, explained to him 

●	 physics and metaphysics, hyperphysics and hypophysics, the powers likewise and humours of the body, and 
the effects of the same; also 

●	 the number of members and bones, of veins, arteries, and nerves; also 
●	 the effect of heat and dryness, of cold and moisture, and what these give rise to; 
●	 what was the operation of the soul upon the body, and its perceptions and powers; 
●	 what was the operation of the faculty of speech, of anger, of desire; lastly, 
●	 their conjunction and disjunction, and other things beyond the reach of any created intellect. ... 

And from this day He began to hide His miracles and mysteries and secrets, and to give attention to the law, until He 
completed His thirtieth year, when His Father publicly declared Him at the Jordan by this voice sent down from 
heaven: This is my beloved Son, in whom I am well pleased; the Holy Spirit being present in the form of a white 
dove. ...". 

What did Jesus do between the age of 12 and the age of 30? 

According to the Acts of Yesu ("... Acts of Yesu became public in the Europe as the apocryphal book that Fr. Martin Corzeni, who worked in the Vatican 

archives for years, secretly removed from the library. After his terrible death in 1982, Acts of Yesu was discovered (by his landlord) among his possessions in a room where 
he sometimes boarded. He died from inhalation of a nerve toxin. ... The copy of Acts of Yesu available here is not the original that Fr. Corzeni brought into the light. This 
is an English translation of the original text, discovered in North western Pakistan in 1999. Translation was made by a female monk who specialize in ancient Persian 

language. What is remarkable is the slight differences between the English text in use by some groups and the ancient Corzeni copy in the original text. ...".): 

"... In Egypt the child, Yesu received education of reading and writing and he was reading and singing Holy 
Scripture ... when he was five years of age. When the seventh year of Yesu came to pass, he was moved with his 
mother to the schools of the Greeks of Alexandria to learn the tradition. When the 11th year of Yesu came to pass, he 
was moved with his mother to the Hebrew schools of Siphora in Galilee to learn the tradition. ... 

When Yesu was a young man and his year was fourteen he took the caravan up to the plains of Dash't and continued 
his schooling as his ministry began. ... 

[ According to a yesinet web page: 

"... "It is not certain what route Jesus took on his journey to the East. Here is one possible itinerary via ancient roads and trade 
routes, reconstructed from Notovich, Abhedananda, and Roerich texts and legends: Jesus departed Jerusalem (follow the yellow 
line), 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000MTSSJMM.html (9 of 18)7/8/2005 9:42:45 PM 



Moses/Tharbis - Solomon/Sheba - Jesus/Mary Magdalene 

took the Silk Road to Bactra, headed south to Kabul, crossed the Punjab and proceeded to a Jain area on the Kathiawar peninsula 
where Jain temples were later built bear the town of Palitana. He crossed India to Juggernaut (Puri), made trips to Rajariha (Rajgir), 
Benares, and other holy cities and, fleeing his enemies went to Kapilavatsu--birthplace of Gautama Buddha. Jesus took a trail just 
west of Mt. Everest to Lhasa (where the palace of the Dalai Lama was built in the 17th century). On the return trip (follow the violet 
line), he took the caravan route to Leh, went south to the state of Rajputana and the north to Kabul. He proceeded on the southern 
trade route through Persia where Zoroastrian priests abandoned him to wild beasts. Jesus survived and arrived unharmed in 
Jerusalem." Map and text from The Lost Years of Jesus. ...". ] 

... In the Sistia it came to pass that Yesu mastered the art of affinity when the high priest of the temple planned to 
poison the Saviour. The priests crafted to tell Yesu the drinking of the poison was the test for mastery of the tradition; 
that Yesu may not leave before the test. ... And Yesu, led by the Spirit of the Mother, agreed to take the test on his 
final day before departing to India. ... And He drank the whole of the cup; and those priests and teachers who were 
vexed in evil toward the Saviour and his pupils and followers fell to the ground and died a horrible death for all to see 
their deceit. ... 

... To Kashmiri ... The Saviour left that town by the East road, alone as he came into it. ... On the way to Kashmiri our 
Saviour entered by the valley ... On the way to Kashmiri our Saviour entered by the valley road and at the pass the 
man asked him for his name because the news of Yesu had not yet reached those areas. Yesu said to the gatekeeper, 
'Nada, my older brother, I am returning home after many years. I desire to visit my family and to meet my younger 
sister which I know not.' ... 

... Yesu took to the schools of the northern areas ... Jammu or Tibet ... when he was twenty four years; and mastered 
the art of self-control taught by those as the Way; and Yesu loved the Scriptures and meditated on the healings it 
wrought. ... prostitutes were brought in to the ashrama to sleep in the beds of the monks as the tradition was. For many 
months the monks disrobe and sleep naked by them without any issue before gaining success in self-control. The child 
brought in for Yesu was called Magdalene, from an important family in the province where the Buddha was 
born in India. ... The child told Yesu how she fell in lust with a girl from her town and how they were discovered in 
sexual embrace, and they were hauled before the town elders. Her parents were disgraced and sold her to a brothel 
owner and told him to send her far away from there but the other girl, from a poor house, was sent to work in the 
gold mines where she will surely die. ... 

[ My comment: The Acts of Yesu say that Mary Magdalene was from Kapilavastu, the birthplace of Gautama Buddha, and some say 
that Mary Magdalene was from a town called Magdala on the Sea of Galilee. However, I thnk that Tibet is too near Kapilavastu to 
be "far away from there", and I think that transportation links from the Sea of Galilee Magdala to Tibet are too convoluted for 
substantial slave trade. My opinion is that Mary Magdalene was from 
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the town of Magdala in Ethiopia (map from National Geographic Maps CD, Africa: Countries of the Nile, October 1963), as it is both "far away" from 
Tibet and accessible to Tibet by major trade routes of the first millenium BC: by land from Magdala to Massawa, by sea from 
Massawa to India near Astakapra, and by land from Astakapra to Mathura and then on through Kapilavatsu to the monastery in 
Tibet. 

( map of major trade routs modified from Past Worlds, The Times Atlas of Archaeology ( Crescent Books 1995 ) ) 
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As shown by a later map (from National Geographic Atlas web site) 

the town known as Madgala during the time of Jesus is now known as Amba Maryam. Although it is commonly thought that 
Ethiopian references to Mary refer to Mary the Mother of Jesus, I speculate that the Mary of Amba Maryam refers to Mary 
Magdalene, the Mary from the town formerly known as Magdala. ... ] 

Yesu took pity on the young girl; and following the rules of the initiation, told her to undress and sit on his bed. And 
Yesu taught her the secret art of sacred sensuality; of using the body and the senses to engender holy energy to the 
purpose of purification and control over the senses and the bodily impulses. ... Magdalene advanced quickly ... and she 
controlled her intelligence and she became an expert yogi for her love and sensitivity. She conquered the lust which 
ran wild within her and tamed it and gained control over her soul; and ... the Saviour taught Magdalene the Greek 
reading and the Aramaic, and she read. 

Magdalene learned by night, but for according to monk's rule the prostitute was naked throughout, sharing the mat. In 
the mornings the master teacher came to see if any issue from the monk was there but he only found Yesu and 
Magdalene in holy meditation. ... When the time was fulfilled Yesu presented Mari to the elders and asked for her to 
be tested along with the men. These words caused much dissension for never has a woman been to school for holy 
initiation. ... A great riot resulted in the temple ... Yesu took Mari and they left that city to be purified by its own 
fire. ... 

... Yesu walked with Mari but stopped by a river to rest on the way down the valley where women were washing. Mari 
went down to the women and spoke with them, and told them everything that happened; and how Yesu taught her to 
read the Scriptures; and the women became exited and Mari recited verses from the Scriptures and told them what 
they meant. Mari brought the women up to speak with Yesu and they asked him many questions about birth and 
marriage and transmigration and love and children and duty. ... 

... in Sringa ... it was the time of the Feast of Shiva ... the Temple of All Bodhisattvas and Buddha the Merciful ... was 
in silence because the festival was not one of the Buddha tradition ... Mari ran down the road to the shrine to meet 
Yesu ... Yesu and Mari stayed with the begging children and taught them how to find food and to make clothing and 
huts for winter time. ... After the festival ... Yesu ... the elders to explain why, even if their Scriptures tell them 
otherwise, do they refuse to feed and heal the children ... But the elders answered that the children are from another 
caste and sect. ... And Yesu said, 'I was not aware that you are from a different caste to mine. I and my disciple and the 
children are from the caste of the children of God the Father and Mother but you say that we are different &endash; 
now this means that you are from the caste of evil because only the caste of evil thinks of themselves as belonging 
elsewhere than the caste of the children of God.' ... And Yesu and Mari stayed with them two months ... teaching ... 
The Way and the tradition purified itself from the rust and moths of years of neglect. ...When the time came for Yesu 
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to leave for India the beggar children were no longer left but were cared for by the Ashrama of the city. ... 

... And Yesu was 27 years when, as he was instructed by the holy ones, he entered the gates of the Nazoreans at Edes-
Ra'y ... [i]n Persia ... Mari followed the Lord through the towns to the community of the devout by the river Jordan, in 
the land of Palestine ... 

And it came to be said the Lord's cousin was preparing the way for him from Egypt to the Dead Sea to start the 
ministry of the Saviour among the people of that land ... And the angel of God ... spoke to Yesu saying the baptism of 
John is the way to serve all the nations ... And the Lord followed the way to Egypt where John was preparing. ... 

When the baptism of John the Nazorean came to be done after seven days on the way ...[ In this stained glass window in the 
First Baptist Church, Cartersville, Georgia, 

John (purple and gold) and Jesus (red and green, and bright white, are in the River Jordan below a Holy Spirit dove. The entire stained glass window 

(click here for a larger image) was given to the Church (which was built in 1904) by Methodist Rev. Sam Jones as a memorial to his brother, Rev. Joe 
Jones. The border reminds me of a Lo Pan, with: 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000MTSSJMM.html (13 of 18)7/8/2005 9:42:45 PM 



Moses/Tharbis - Solomon/Sheba - Jesus/Mary Magdalene 

●		 an orange inner ring of 48 segments; 
●		 a wide ring with 8 circular designs, each separated from its neighbor by a pattern of 2 large things and 12 + 4 + 2 + 3 + 3 = 24 small things (the 2 

+ 24 = 26 large and small things remind me of J3(O)o, and all 8x24 = 192 small things remind me of the Rig Veda). Each circular design has: 
❍		 a central circle surrounded by: 
❍		 a ring of 6 segments (together with the central circle, these remind me of a 7-sphere); and 
❍		 a green ring of 8 segments (together with the 7 inner circle and segments, these remind me of a 15-sphere, and all 8 of them remind me 

of a 600-cell); 
●		 a green ring of 48 segments; and 
●		 a red outer sixth ring of 48 segments (the 48 + 48 + 48 orange-green-red things plus 12x8 of the small things remind me of the 240 vertices of 

the E8 root vector polytope, and if the 2x8 = 16 large things are added, I am reminded of the Cl(8) Clifford algebra). ]... 

... the countenance of Yesu was changed, and he retained his human form by will, and the Light went up for all those 
in waiting in the ashrama in all the worlds; and in (the Mediterranean) and Syria and Parthia and in India the saints 
were shaken by the Lord's presence as if He was present with them in their rooms and in the fields. ... From this time 
on the Lord ministered to all at once and remained in his human form for those hard at heart in the lands of Palestine, 
Samaria, Judah, Galilee, Syria and Phoenicia. ... 

... Yesu added to John's baptism also that baptism of fire from within and he lifted many devotees on high and sent 
them out to minister to the congregations of holy ones all over the world. 

Mari with more than three hundred women who became virgins and were liberated from their afflictions also 
followed. And they followed behind the Lord and cared for him greatly. And the Magdalenes taught of healings and 
making the enjoyment of the sense pleasures holy chariots; and they kept pure and secret the mystical teachings and it 
was taken to many parts of the world. 

When the time came for the Lord to finish the ministry in body he was 34 years old and accomplished in spirit to the 
Saviour, and he commanded many to teach the mysteries of the baptisms to worthy ones. ... 

... Yesu the Lord prepared for seven days and went up to give himself to the evil ones of the pious of those lands to 
hang him up as despicable, for that is what the world does with holiness, unto to the death of the body; because he was 
to discard it for the sake of the ministry in the other universes; and he left the body to die and he gained union with 
God as the beloved son. ... 

... after three days he removed that dead body from its filthy grave and swaddling clothes and made it alive again 
when he needed it. And the Lord travelled the lands of his former ministries, appearing whenever he needed; and he 
brought with him a great army of angels to light the Way. 

And the Lord appeared first to Mari his beloved companion and to his blessed mother and the devotees (apostles) of 
that land, that they too may believe; and he sent the devotees to minister in different lands and appeared to be with 
them. And the Lord ministered to the congregations of Yuda in Kushan, and James in Egypt and Mari in 
Alexandria, in Ethiopia, Peter in Armenia, in Syria, with Matthew in Parthia and Yuda when he became the Thoma 
in India for many years. ...". 

Why did Mary Magdalene return to Ethiopia, the country of her home town of Magdala, after 
Jesus was crucified ? 

Consider the role of Ethiopia in the history of Judaic/Christian/Islamic religion: 

According to "The Historic Implications of the Kebra Nagast" in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): 

"... the Great Pyramid at Giza ..., as a mystical and scientific symbol and also as a practical archtectural design and 
building structure, goes back ... to the Ethiopian roots of the world culture in Kemet. ... The authorized King James 
Bible, which first appeared in 1611, was ... going to include ... the Kebra Nagast ... However, the editors were told, 
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presumably by the clergy - although it came down by royal decree - to excise the chapters which included the Kebra 
Nagast. ...". 

According to the Kbre Nege'st in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): 

"... Solomon [said] ... to the Queen [of Sheba]: ... I saw many visions in a dream. The sun rose on Israel, but it went 
away and lighted up the country of Ethiopia. So that country shall be blessed through you. ... Nine months aand five 
days ...[later]... the Queen ... brought forth a man-child [Solomon's firstborn] ... and she called him Bayna-Lehkem. ... 
[when]... he was twenty-two years old ... Bayna-Lehkem came through ...[the]... gate ... [of his father King 
Solomon]... when King Solomon sw his son he ... said, "Behold my father David has renewed his youth and has risen 
from the dead." Then he said to all of his court, "... He is David ...". 

... Gabriel ... the Angel of Death ... said to ... Solomon ... "... Harken to what I say, for God has sent me. From being 
a wise man you have turned into a fool ... and all because you have broken the commandment of God. You held this 
lightly, thinking you were wiser than God and believing you would have many male children. 

Know that your Salvation was created in the belly of Adam. And it began in the form of a pearl before Eve. The 
pearl ... went forth from the belly of Adam into the belly of Seth. And then it ... came to Arbam. And it .. went into 
Isaac the pure ... into Jacob the humble ... into Judh, the innocent ... And ... it came to Fares the patient. And from him 
the pearl went to the firstborn until it came into the belly of Jesse, your grandfather. And then ... it went to the seventh, 
David, your innocent and humble father. Now the pearl of your salvation will pass through many generations until it 
will reach him who ... is crucified without sin and who rises without corruption. He who goes into Sheol and tears 
down its walls. ... and Zion [ the Ark of the Covenant ], taken up by [David] your firstborn [son], shall be the 
salvation of the people of Ethiopia forever; and the pearl shall be carried in the belly of Rehoboam your [second
born] son, and shall be the savior of all the world. ..." 

... when David the son of Solomon returned [ to Ethiopia ] with the Ark of the Covenant, he met his mother Makeda 
[ Queen of Sheba ] and she granted that he should be King of Ethiopia. ... 

... When the Pearl, the Son of the Lord, was born ... the people of Ethiopia were loved by God because the Savior 
of the World, his Son, was beloved by them. ...". 

Also, consider the relationship of Mary Magdalene and Jesus: 

This Durer woodcut The Large Passion - 9 of 12 - Last Supper - 1510 
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showing 6 apostles on each side of the couple Jesus and Mary Magdalene indicates that in Durer's Europe ca 1500 it was believed 
(at least by some) that Jesus and Mary Magdalene were man and wife, with Mary Madgalene being even closer to Jesus than the 12 
apostles. 

According to a Web Gallery of Art web page: 

"... In the summer of 1518 he [Durer] went to Augsburg where he met Martin Luther, who had in the previous year 
circulated his Ninety-five Theses denouncing the sale of papal indulgences. Dürer later became a devoted follower 
of Luther. ...". 

According to an 11 August 2003 Time article by David Van Biema found on a danbrown web page: 

"... The Gnostic Gospel of Philip describes Magdalene as "the one who was called [Jesus'] companion," claiming that 
he "used to kiss her on her [mouth]." ... Martin Luther believed that Jesus and Magdalene were married, as did 
Mormon patriarch Brigham Young. ... 

The notion that Magdalene was pregnant by Jesus at his Crucifixion became especially entrenched in France, which already had a tradition of her 
immigration in a rudderless boat, bearing the Holy Grail, his chalice at the Last Supper into which his blood later fell. Several French kings promoted the 
legend that descendants of Magdalene's child founded the Merovingian line of European royalty, a story revived by Richard Wagner in his opera 
Parsifal ... The Wachowski brothers ... named a villain in The Matrix Reloaded Merovingian, filming him surrounded by Grail-like chalices. His wife in 
that film was played by Italian actress Monica Bellucci, who will also play Magdalene in Mel Gibson's upcoming Jesus film ... The idea that Magdalene 
herself was the Holy Grail - the human receptacle for Jesus' blood line - popped up in a 1986 best seller, Holy Blood, Holy Grail, which inspired Brown's 
Da Vinci Code. ... 

[ In my opinion, it is unlikely that a pregnant Mary Magdalene would have gone to France, which was in the part of the world controlled by the Roman Empire, which 
Roman Empire at that time was quite hostile to Christianity. I think that it is more likely that Mary Magdalene would have returned to the Christian-friendly land of her 
birth, Ethiopia. ] 
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The idea that Magdalene herself was the Holy Grail - the human receptacle for Jesus' blood line - popped up in a 1986 
best seller, Holy Blood, Holy Grail, which inspired Brown's Da Vinci Code. ...". 

According to a book "Bloodline of the Holy Grail" by Laurence Gardner on a karenlyster web page and related pages: 

"... Dynastic heirs such as Jesus were expressly required to perpetuate their lines. Marriage was essential, but 
community law protected the dynasts against marriage to women who proved barren or kept miscarrying. This 
protection was provided by the three-month pregnancy rule. Miscarriages would not often happen after that term, 
subsequent to which it was considered safe enough to complete the marriage contract. .. 

... Jesus ... was a Messiah, which means ... an 'Anointed One'. ... all anointed senior priests and Davidic kings were 
Messiahs; Jesus was not unique in this regard. Although not an ordained priest, he gained his right to Messiah status 
by way of descent from King David and the kingly line, but he did not achieve that status until he was ritually 
anointed ... the bridal anointing of the king ... used ... the oil ...[of]... spikenard (an expensive root oil from the 
Himalayas) ... spikenard ... was the express prerogative of a Messianic bride who had to be a 'Mary' - a sister of a 
sacred order. Jesus's mother was a Mary; so too would his wife have been a Mary, ... 

... There are seven lists given in the Gospels of the women who were Jesus's regular companions. These lists all 
include his mother, but in six of these seven lists the first name given (even ahead of Jesus's mother) is that of Mary 
Magdalene, making it plain that she was, in fact, the First Lady: the Messianic Queen. ... 

... Messianic marriages were always conducted in two stages. ... Chronologically, these anointings (as given in the 
Gospels) were two-and-a-half years apart. ... 

Of all the four Gospels, only John records the wedding feast at Cana ...[which]... can be dated to the summer of AD 
30, in the month equivalent to our modern June. ... the Cana ceremony ... appears to have been their own betrothal 
feast ...[It]... embodie[d] the ... water and wine ... wine taken at betrothal feasts was only available to priests and 
celibate Jews, not to married men, novices or any others who were regarded as being unsanctified. They were allowed 
only water ... Mary ... and Jesus then flouted convention, abandoning the water to provide wine for everyone. ... 

... The first (the anointing in Luke) ... was the legal commitment to wedlock ... First weddings were always held in 
the month of Atonement (modern September) and betrothal feasts were held three months before that. In this 
particular instance, we find that the first marital anointing of Jesus by Mary Magdalene was at the Atonement of AD 
30, three months after the Cana ceremony ... 

... the second (the later anointing in Matthew, Mark and John) was the cementing of the contract. ... the ... 
anointings of Jesus by Mary at Bethany. ... From that day she would carry a vial of spikenard around her neck, 
throughout her husband's life, to be used again on his entombment. It was for this very purpose that Mary Magdalene 
would have gone to Jesus's tomb, as she did on the Sabbath after the Crucifixion. .... In Jesus and Mary's case the 
second anointing was of particular significance for, as explained by Flavius Josephus in the 1st-century Antiquities of 
the Jews, the second part of the marriage ceremony was never conducted until the wife was three months 
pregnant. ... the trial and crucifixion of Jesus are mentioned in the Annals of Imperial Rome. We can now determine 
from chronological survey that the Crucifixion took place at the March Passover of AD 33, while the Bethany 
second marriage anointing was in the week prior to that. We also know that, at that stage, Mary Magdalene had 
to have been three months pregnant - which means she should have given birth in September of AD 33. ...".

 [ As Laurence Gardner noted in his article, the birth of Jesus ( celebrated in December but possibly actually in February or March ) violated the rule of birth in the 
Atonement month of September. However, Gardner says that "... special dispensation for the birth was granted by the ... priest ...". That, and the calendrical customs 
described in the above quotes from Gardner, sound reasonable to me, so that I agree with Gardner that Mary Magdalene was three months pregnant with her child 
conceived with Jesus when the Crucifixion took place at the March Passover of AD 33. However, in the rest of his book "Bloodline of the Holy Grail", Gardner goes 
beyond the Gospels to Acts, Revelations, etc., and in doing so contends that Jesus survived the Crucifixion and that Mary Magdalene had two more children by Jesus and 
that they moved to France and founded the Merovingian bloodline. I find those ideas implausible and inaccurate, and I do not believe Gardner is correct about those 
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Merovingian ideas. Even though Gardner may be wrong about his Merovingian ideas, their inaccuracy is not grounds to question his material on the Gospels and wedding 

customs, which I find plausible and convincing. ]

 Perhaps Jesus and Mary Magdalene, knowing that Jesus would die on the Cross, conceived a 
child to have been born around the September month of Atonement of AD 30. 

Mary Magdalene returned to her home country of Ethiopia because it was the most friendly 
country to Christianity, much more friendly than the Roman Empire, Zoroastrian Persia, Hindu/ 

Buddhist India, and Confucian Han China. 

Ethiopia would be the best place to raise a child conceived by Jesus and Mary Magdalene. 

Thus Ethiopia became the Land of Reunification of Zion and the Pearl, 

which had been separated since the time of Solomon. 

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree and assuming more or less random mating, anyone with any 
African ancestry, as of now, around 2000 AD, more than 25 generations after 0 AD/BC, when the population of the entire Earth was 

around 200,000,000 , might well be a descendant of Jesus and Mary Magdalene. 

Nicolas Notovitch, in his book The Unknown Life of Jesus Christ, gives an account similar to that of the Acts of Yesu. According to 
a web page about his work: "... During the latter part of the 1870s, Notovitch decided to embark on an "extended journey through the 
Orient." ... reaching India in 1887 ... [heard] that the life of Jesus Christ had been recorded in Buddhist manuscripts. ... Jesus is 
referred to as "Issa" in Buddhist documents, as "Isa" in the scripture of Islam, the Quran, and as "Isa" in the Hindu scripture, the 
Bhavishya Mahapurana. ... Notovitch decided to delay his return to Europe ... and ... to ... journey to Thibet [Tibet] ... While riding 
his horse near Hemis Monastery, Notovitch suffered a terrible fall from his horse and broke his right leg, and he was forced to 
remain under the care of the Buddhist monks at Hemis until his leg healed. After requesting to see the manuscripts concerning Jesus 
in India, the monks brought to his bedside two books with loose, yellowed leaves. During the next two days one of the monks read 
these documents to Notovitch while an interpreter translated and Notovitch took notes. ... Notovitch now felt that he had come 
across the most powerful discovery in 2000 years: written manuscripts giving stunning details of the lost years of Jesus, between the 
ages 12 and 30, that are not mentioned in the Bible, and showing that Jesus had been tutored by Buddhists. ... 

... Notovitch is just one tiny part of the story. ... there still exists Persian, Tibetan and Sanskrit documents, all of which mention the 
sojourn of Jesus in India. The Tarikh-i-Kabir-i-Kashmir, the Bagh-i-Sulaiman, the Ain-ul-Hayat, the Wajees-ut-Tawareekh, the 
Negaristan-i-Kashmir, the Usool-al-Kafi, the Book of Balauhar and Buddasaf, the Rauzat-us-Safa, Ikmal-ud-Din, the Grugtha 
Thams Chand, the Bhavishya Mahapurana, the oral traditions of the people of Kashmir, the oral traditions of the Followers of Jesus 
in Afghanistan, the inscriptions of the Takhat Sulaiman monument in Srinagar, as well as other documents, all mention the sojourn 
of Jesus in Kashmir ...". 

According to a web page about Swami Abhedananda: "... Swami Abhedananda read Notovitch's account, and in 1922 he decided to 
travel to the Hemis Monastery himself ... The lama who was acting as the Swami's guide took a manuscript from the shelf and 
displayed it to the Swami. He told him that it was an exact translation of the original manuscript which was lying in the monastery of 
Marbour near Lhasa. The original manuscript, he explained, was in the Pali language, while the manuscript that was preserved at 
Hemis (the one Nicolas Notovitch claimed to have seen, and that the Swami had later been shown in 1922) was written in the 
Tibetan language. It is said to consist of fourteen chapters and two hundred twenty-four couplets called slokas. ...". 
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Physics of the Klein Quartic 

To make a physics model based on the Klein Quartic, start with 336-element SL(2,7), which double 
covers the 

Klein Quartic (animated image by Greg Egan) . According to Coxeter's book Complex Regular Polytopes 
(2nd edition, Cambridge 1991), the 48-element binary octahedral group <4,3,2> is a subgroup of 
index 7 in SL(2,7). 

Since the basic building block of the Klein Quartic covering SL(2,7) is <4,3,2>, the first task is to see 
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the structure of <4,3,2> and how it might be related to a physics model. 

Now consider the 24-element binary tetrahedral group <3,3,2> as a normal subgroup of 48-element 
 
<4,3,2> and look at the coset space <4,3,2> / <3,3,2> .
 

According to Coxeter, given quaternionic space with basis {1,i,j,k} , <3,3,2> = the 24 vertices
 

● +/- 1, +/- i, +/- j, +/- k, and 
● (1/2)( +/- 1 +/- i +/- j +/- k ) 

of the 24-cell 

and 

<4,3,2> = the 24 + 24 = 48 vertices 

● +/- 1, +/- i, +/- j, +/- k, 
● and (1/2)( +/- 1 +/- i +/- j +/- k ) 

of the 24-cell 

plus 

● (1/2)( +/- 1 +/- i ) and 
● (1/2)( +/- 1 +/- j ) and 
● (1/2)( +/- 1 +/- k ) and 
● (1/2)( +/- i +/- j ) and 
● (1/2)( +/- j +/- k ) and 
● (1/2)( +/- k +/- i ) 

of the dual/reciprocal 24-cell 
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Therefore, 


the coset space <4,3,2> / <3,3,2> is represented by the vertices 


● (1/2)( +/- 1 +/- i ) and 
● (1/2)( +/- 1 +/- j ) and 
● (1/2)( +/- 1 +/- k ) and 
● (1/2)( +/- i +/- j ) and 
● (1/2)( +/- j +/- k) and 
● (1/2)( +/- k +/- i ) 

of the dual/reciprocal 24-cell. 

The next task is to see whether the coset space has a natural group structure, and if so, what it is. 

Coxeter says (here I use the notation Cm for the cyclic group of order m): "... every finite reflection 
group has a subgroup of index 2 which is a rotation group, generated by products of pairs of 
reflections. ... A convenient symbol for this rotation group of order 2s is (p,q,r) ... 

● the tetrahedral group (3,3,2) of order 12, 
● the octahedral group (4,3,2) of order 24, 
● the icosahedral group (5,3,2) of order 60 

... are subgroups of index 2 in ... 

● [3,3] 
● [4,3] 
● [5,3] respectively ..." 
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Consider the 12-element tetrahedral rotation group (3,3,2) = A4 and add Euclidean reflections to get the 
 
24-element tetrahedral rotation/reflection group [3,3] .
 

As John Baez says: "... The tetrahedral rotation/reflection group [3,3] is isomorphic to the octahedral 
 
rotation group (4,3,2). ...".
 

So, look at the coset space <4,3,2> / (4,3,2)
 

Given that 24-element (4,3,2) = [3,3]
 

and that Coxeter says (where Cm denotes the cyclic group of order m):
 

"... [3,3] ... of order [ 24 ] ... yields
 

( C4/C2 ; <4,3,2> / <3,3,2> ) = GL(2,3) ... of order ...[ 48 ]... 

... Apart from the little complication caused by the common element -1 of ... C4 ... and ... <4,3,2> ... we 
have here an instance of a 'subdirect product' (Hall 1959 ... The Theory of Groups ... pp. 63-4) ...", we 
see that, apart from the complication noted by Coxeter, and another complication due to factoring out 
the C4/C2 part, 

<4,3,2> / <3,3,2> = [3,3] = (4,3,2) = S4 = permutations of 4 elements 

so that an intuitive picture (subject to the indicated complications) is that <4,3,2> is made up of <3,3,2> 
plus (4,3,2) = S4 or in other words <4,3,2> is made up of the 24 vertices 

● +/- 1, +/- i, +/- j, +/- k, and 
● (1/2)( +/- 1 +/- i +/- j +/- k ) 

of the 24-cell 

plus the S4 permutations of the 4 quaternion basis elements {1,i,j,k} 

Here is a physical interpretation: 

For the 24-cell, 

● +/- 1, +/- i, +/- j, +/- k correspond to 8-dim spacetime 
● (1/2)( + 1 +/- i +/- j +/- k ) correspond to 8 fermion particles 
● (1/2)( - 1 +/- i +/- j +/- k ) correspond to 8 fermion anti-particles 
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For the dual 24-cell, 

24 gauge bosons corresponding to the elements of S4, which, according to Barry Simon's YABOGR 
book, more formally titled Representations of Finite and Compact Groups AMS Grad. Stud. Math. vol 
10 (1996), are: 

● e^1 
● (12)^6 
● (12)(34)^3 
● (123)^8 
● (1234)^6 

You can see this structure from another point of view by recalling that the root vector diagram of F4 has 
48 elements, which are, just as above, the 24-cell and the dual 24-cell. 

The 4 Cartan subalgebra elements of F4 should be added to the dual 24-cell root vectors to produce a 28
dim Spin(8) gauge group whose generators correspond to: 

● e^1 
● (12)^6 
● (12)(34)^3 
● (123)^8 
● (1234)^6 
● Cartan^4 

As Pierre Ramond said in hep-th/0112261 , "... the triality of ... SO(8) ... links its tensor and spinor 
representations via a Z3 symmetry. The exceptional group F4 is the smallest which realizes this triality 
explicitly. ...". 

Although I do not agree with Ramond's general superstring-type approach to physics, I quote him as an 
authority figure to allay fears against putting fermions and bosonic structures in the same algebra, such 
as F4. In my view, exceptional E and F Lie algebras are effectively in some sense superalgebras that 
have pure Lie algebra structure. 

Since an 8-dim spacetime with a Spin(8) gauge group does not look like the world in which we live, let 
the model so far correspond to high-energy regions, with our world being described by the model after 
dimensional reduction of 8-dim spacetime into 4-dim spacetime, with the remaining 4-dim 
corresponding to a CP2 Kaluza-Klein internal symmetry space, as done by Batakis in Class. Quantum 
Grav. 3 (1986) L99-L105. 

Then, here is what happens to the 28 Spin(8) gauge bosons with generators 
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● e^1 
● (12)^6 
● (12)(34)^3 
● (123)^8 
● (1234)^6 
● Cartan^4 

The 16 generators 

● (12)^6 
● (1234)^6 
● Cartan^4 

produce a U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) Lie algebra which gives gravity by the MacDowell-
Mansouri mechanism. 

The remaining 12 generators 

● e^1 
● (12)(34)^3 
● (123)^8 

produce U(1), SU(2), and SU(3) respectively. 

Here, based on e-mail conversation with Garrett Lisi in June 2005, is another way to see what 
happens to the 28 Spin(8) gauge boson generators: 

Let F8 denote a Spin(8) bivector 2-form over octonionic 8-dim spacetime.
 
As Garrett Lisi pointed out, a conventional definition of F8 would be 
 

F8 = d A8 + 1/2 A8 A8, where A8, a Cl(8) 1-form, is regarded as the 
 
fundamental field variable. However, in my physics model, I prefer 
 
to think of bivector gauge bosons not as derived from vectors by d,
 
but, by using triality, to see them as bivector = bihalfspinor
 
antisymmetric (+half-spinor, -half-spinor) pairs.
 
Since the triality isomorphism among vectors and half-spinors
 
is only available fully in 8-dim, it is one of the reasons
 
that I think that Cl(8) is the uniquely best building block
 
for a realistic particle physics model.
 
Equivalence of those two definitions of F8 may imply a relationship 
 
between spinors and the nilpotent covariant derivative. 
 

Let *8 be the 8-dim Hodge star.
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F8 /\ *8F8 is an 8-form over 8-dim spacetime.
 

Introduce
 
a preferred quaternionic subspace 4S that will be 4-dim spacetime.
 

Now, follow F. Reese Harvey's book Spinors and Calibrations:
 

The spatial part of 4S is defined by an associative 3-form,
 
which can be defined by an element g of G2 = Aut(octonions).
 

g also fixes a coassociative 4-form
 
that defines an internal symmetry space 4I.
 

The associative form 4S can be written as
 
w123 - w156 - w426 - w453 - w147 - w257 - w367
 

The coassociative form 4I can be written as
 
w4567 - w 4237 - w1537 - w1267 - w2536 - w1436 - w1425
 

and we have 4S /\ 4I = 7 w1234567
 

The F8 bivectors are generators of Spin(8) = G2 + ( vector S7 + spinor S7 )
 

Fixing a g in G2 reduces G2 to SU(3)
 
and
 
because it defines an associative 3-dim subspace of the vector S7
 
it breaks the vector S7 into associative S3 + coassociative S4
 
so
 
we reduce Spin(8) to SU(3) + ( (vector S3 + vector S4) + spinor S7 )
 

Since the vector S3 belongs to 4S and the vector S4 belongs to 4I
 
we have,
 
for the internal symmetry gauge groups after dimensional reduction,
 
SU(3) + vector S4
 

If SU(3) is to act globally on the 4I internal symmetry space,
 
the global structure of 4I should morph from S4 to CP2 = SU(3)/U(2),
 
which then would give a Batakis-type 8-dimensional Kaluza-Klein
 
model with CP2 extra dimensions and standard model gauge group
 
generators SU(3)xU(2) = SU(3)xSU(2)xU(1).
 

The left-over spinor S7 + associative S3 + G2/SU(3) look like:
 
spinor S7 = spinor S3 + spinor S4
 
associative S3
 
set of G2 associative structures left over after picking g and SU(3).
 

Now look at how the SU(3) and U(2) generators fit inside the 24-cell root
 
vector diagram of D4 Spin(8).
 
First, look at 2-dimensional the root vector diagram
 
(including Cartan elements in the center)


 yb


 xb zb


 tb tr
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 zr xr


 yr
 

and then blow it up into a 3-dimensional cube


 tb----xb

 |\ | \

 | zb----yb

 | | | |


 yr-|--zr |

 \| \|

 xr----tr
 

and then consider the front and back square faces of the cube
 
as two squares on the base planes, parallel to each other,
 
of two octahedra
 

see 2octaimage.jpg
 

The U(2) root vectors can be represented as four vertices
 
(including the abelian U(1) and the SU(2) Cartan element)
 
along a line
 

wr kr kb wb
 

and then consider the line as the common axis perpendicular
 
to the base planes of the two octahedra, containing the
 
remaining2+2 = 4 vertices of the two octahedra,
 

see 2octaimage.jpg
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and then consider the two octahedra as part of the 24-cell
 
root vectors of D4 Spin(8)
 

see 2octa24cell.jpg and 24cellD4.jpg
 

After the Standard Model SU(3)xU(2) vertices are removed
 
from the D4 Spin(8) 24-cell root vector diagram (including
 
4 Cartan subalgebra elements at the origin)
 
what remains is a 3-dim cuboctahedron
 

see D3cubo.jpg
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Since a 3-dim cuboctahdron with 3 origin vertices is
 
the root vector diagram of D3 = Spin(2,4) = SU(2,2) = A3
 
and adding a fourth origin vertex gives U(1)xSU(2,2) = U(2,2).
 

Therefore
 
the 16 remaining generators give you U(2,2) = U(1) x Spin(2,4)
 
and Spin(2,4) gives gravity by the MacDowell-Mansouri mechanism.
 

Those 16 remaining generators correspond to
 
vector S3
 
spinor S7 = spinor S3 + spinor S4
 
the 6 dimensions of G2 associative structures
 

Then, identify the vector S3 + spinor S3 + spinor S4 with Sp(2)
 
Anti deSitter Sp(2) = Spin(2,3) has
 
6 Lorentz and 4 translation-like generators
 
and (from the point of view of compact signature SU(4))
 
SU(4) / Sp(2) = 5-dimensional set of quaternionic structures of C4 is
 
identified with a 5-dimensional subset of the G2 associative structures.
 
The 6th dimension of the G2 associative structures
 
gives 16-dimensional U(2,2) with compact version U(4).
 

To see more explicitly how this all works in terms of the 24-cell 
 
root vector diagram of D4 Spin(8): 
 

The 4 origin root vectors can correspond to 
 

45 
 

67
 

and the 24-cell vertices can correspond to 
 

02 03 04 05 06 07

 12 13 14 15 16 17
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 24 25 26 27
 34 35 36 37

 46 47
 56 57 

In terms of the basis (x,y,z,t,k,w,r,b), they are
 

xy xz xt xk xw xr xb
 yz yt yk yw yr yb

 zt zk zw zr zb
 tk tw tr tb

 kw kr kb
 wr wb

 rb 

The 6 that involve only (0,1,2,3) = (x,y,z,t) form the Lorentz boosts 
 
and rotations of physical spacetime:
 

xy xz xt

 yz yt


 zt
 

Note that (01,02,12) = (xy,xz,yz) are rotations 
 
and (03,13,23 ) = (zt,yt,zt) are Lorentz boosts.
 

Now let them interact with 4 = k. 
 
Moving in 5-space (k-space) can be regarded as 
 
just an "extra" dimension added to 4-dim spacetime 
 
in which "rotations" look like translations, 
 
and we then get the 10 with indices 0,1,2,3,4 
 
which are taken to be generators of deSitter/Poincare gravity
 

01 02 03 04

 12 13 14


 23 24

 34
 

or
 

xy xz xt xk

 yz yt yk


 zt zk

 tk
 

where (04,14,24,34) = (xk, yk, zk, tk) are translations. 
 

Next let the 10 interact with 5 and let 5 have SU(3) color (r+g+b). 
 
Moving in 6-space (w-space) can also be regarded as an "extra" dimension. 
 
In it "rotations" look like conformal transformations 
 
(1 dilation and 4 special conformal transformationsi), 
 
and we then get the 15 with indices 0,1,2,3,4,5 
 
which are taken to be generators of Segal's conformal Spin(2,4) = SU(2,2) 
 
which can also be gauged to produce gravity:
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01 02 03 04 05
 12 13 14 15

 23 24 25
 34 35

 45 

or
 

xy xz xt xk xw

 yz yt yk yw


 zt zk zw

 tk tw


 kw
 

Note that the 45, which is only in (k,w) space, 
 
corresponds to the dilation 
 
and 
 
(05,15, 25, 35) = (xw, yw, zw, tw) are 
 
the 4 special conformal transformations.
 

That leaves 13 generators left over, those with at least one index 6 or 7
 

06 07
 
16 17
 
26 27
 
36 37
 
46 47
 
56 57


 67
 

or
 

xr xb
 
yr yb
 
zr zb
 
tr tb
 
kr kb
 
wr wb


 rb
 

Let 67 = rb represent the U(1) phase of particle propagators, 
 
which is the U(1) of 16-dimensional U(1)xSU(2,2) = U(2,2).
 

That leaves 12 generators:
 

06 07
 
16 17
 
26 27
 
36 37
 
46 47
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56 57
 

or
 

xr xb
 
yr yb
 
zr zb
 
tr tb
 
kr kb
 
wr wb
 

and they correspond to the 6+6 = 12 vertices of the two octahedra 
 
described above as giving the standard model SU(3)xU(2), where 
 
SU(3) is represented by 
 

yb


 xb zb


 tb tr


 zr xr


 yr
 

(Note that the 3 colors have structure similar 
 
to that of the 3 spatial dimensions.)
 

and U(2) is represented by
 

wr kr kb wb
 

Note that 
 
the local U(2) action on the 4I internal symmetry space is 
 
totally confined to the kwrb 4I space itself, 
 
while 
 
the global SU(3) action on 4I involves not only the rb color 
 
space of 4I but also the txyz 4S physical spacetime, 
 
somewhat similarly to the actions of the Batakis CP2 Kaluza-Klein model. 
 

How does the Hodge star work in 8-dim and 4-dim spacetimes? 
 

The Hodge star for Spin(8) is defined in 8-dim spacetime 
 
by letting mn be lower indices and MN be upper indices for F 
 
so that *Fmn = (1/2) e(mnabwxyz) FABWXYZ
 
which is natural because of the Clifford algebra 
 
structure of Cl(8) with Spin(8) generators being the bivectors. 
 

However, it is not so natural in 4-dim spacetime 
 
because the standard model group SU(3)xSU(2)xU(1) is bigger 
 
than the bivector algebra Spin(1,3) of the Clifford algebra Cl(1,3) 
 
of 4-dim Minkowski spacetime, 
 
and 
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the question arises as to what the 8-dim Hodge star morphs into 
 
when spacetime is reduced to 4-dim. 
 

By looking at the conformal Spin(2,4) that gives gravity 
 
after reduction you can see that its natural Clifford structure 
 
is on a 6-dim vector space so that it would want to have 
 
a 6-dim Cl(2,4) Hodge star, since a 6-dim spacetime is the 
 
spacetime of linear actions of the Clifford-algebra conformal group. 
 

However,
 
due to the special automorphism Spin(2,4) = SU(2,2),
 
the conformal group can be written in a way that acts 
 
naturally on a 4-dim spacetime as a unitary group. 
 
Since the standard model groups are also unitary, 
 
all the relevant gauge groups after reduction are unitary:
 
U(2,2), SU(3), SU(2), and U(1). 
 

Therefore, after reduction, the Hodge star should be the usual one 
 
for conventional Yang-Mills physics theories, 
 
based on the graded exterior algebra structure of SU(n) Lie algebras.
 
Since that structure is, for example for U(4): 
 

1 4 6 4 1 graded structure 
 
(coinciding with the graded structure of the Clifford algebra 
 
for Cl(1,3) Minkowski spacetime)
 

where the second 4 can be regarded in terms of the first 4 as *4:
 
U(4) = 4 (x) *4 is 4x4 = 16-dim 
 
so there is a natural Hodge star for U(4) 
 
and it can be used for subgroups including SU(3), SU(2), and U(1), 
 
and therefore to describe accurately gravity (MacDowell-Mansouri) 
 
and the standard model. 
 

In April 2005 sci.physics.research discussions with John Baez, 
 
Garrett Lisi describes the MacDowell-Mansouri Mechanism this way: 
 

"... I only have one reason for justifying the use of Clifford 
 
algebra for this stuff -- it comes unavoidably from the application 
 
of Occam's razor. ... Describing fermions requires the use of 
 
a Clifford bundle. So, I figure, since there is no getting out 
 
of having this Clifford fiber bundle thing, 
 
might as well make the best possible use of it. 
 
And what I'm finding is that, along with the vectors and forms 
 
that almost come for free with a manifold, 
 
that's ALL one needs to describe the physical fields. ...
 
The fermions come in as a Grassman valued section of the Clifford 
 
bundle as a result of applying the BRST gauge fixing method ...
 
... Let me do the whole thing from the ground up ... : 
 
The only dynamic variable is the connection: 
 
A = e + W 
 
With e the Clifford vector valued 1-form (the frame), 
 
and W the Clifford bivector valued 1-form (the spin connection). 
 
The curvature is F = d A + (1/2) A A = Fo + Fe 
 
where the Clifford odd part of this curvature, 
 
a Clifford vector valued 2-form, is the torsion 
 
Fo = d e + W x e 
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Klein Quartic Physics 

where for two one forms the cross product 
 
is W x e = (1/2)(W e + e W), 
 
but in general for forms of orders that commute 
 
it's A x B = (1/2) (A B - B A). 
 
The even part of this curvature is 
 
the Clifford bivector valued 2-form 
 
Fe = d W + (1/2) W W + (1/2) e e = R + (1/2) e e 
 
The Bianchi identity is d R + W x R = 0. 
 
The action we start with is 
 
S = (1/2) int < F F g > = (1/2) int < Fe Fe g > 
 
which works since g is the Clifford unit 4-vector, 
 
and only 4-vectors times g give a trace. 
 
Plugging in F, this action is equivalent to 
 
S = (1/2) int < R e e g + (1/4) e e e e g > 
 
the GR action, since the other term we get is a boundary term, 
 
< R R g > = < d (W d W + (1/3) W W W) g > 
 
The ONE equation of motion then, 
 
arising from varying A in the action, is 
 
0 = D (Fe g) = d Fe g + A x (Fe g) 
 

= d R g + (1/2) d e e g +

 + (1/2) (e + W) (R + (1/2) e e) g - (1/2) (R + (1/2) e e) g (e + W) 


= (1/2)((e R + R e) + e e e) + (1/2) (d e e + W x (e e)) g 
 
The third line came from the second using the Bianchi identity. 
 
The first term on the last line, a Clifford odd 3-form, 
 
is Einstein's equation, and the second term on the last line, 
 
a Clifford even 3-form, 
 
is the equation for the torsionless spin connection. 
 
That's pretty dense to read, but it's the whole derivation. 
 
One other thing I've noticed is that 
 
the Hamiltonian formulation of this stuff is pretty nice. 
 
If one is a truly cretinous physicist one can define 
 
the momentum 2-form as 
 
p = (delta / delta A) S = (1/2) (F g + g F) = Fe g 
 
And writing the action as 
 
S = int <p d A - H> 
 
with Hamiltonian 4-form 
 
H = - (1/2) p A A - (1/2) p p g 
 
gives the BF action 
 
S = int < p (F + (1/2) p) g > 
 
with the p equal to the even part of the usual B, 
 
and the sign changed.
 
To further annoy mathematicians one could write 
 
the equations of motion as 
 
d A = (d/d p) H 
 
d p = (d/d A) H 
 
and cook up a Poisson bracket formulation. 
 
... diffeomorphisms and local frame rotations enter through 
 
the same infinitesimal gauge transformation of the connection: 
 
A' = A + d C + A x C 
 
The weird thing I just got is that the conserved 
 
Noether current 3-form corresponding to this symmetry is 
 
< (d B + A x B) C > 
 
which vanishes because that's the equation of motion. 
 
Does that make sense and mean anything? It seems strange 
 
for a conserved current corresponding to a symmetry to vanish. 
 
It looks like if I include the whole Clifford bundle connection 
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we get Einstein-Cartan theory (non-vanishing torsion) 
 
and a couple of other gauge fields. ...
 
... one cool thing we could do in the complex Cl ... that's 
 
build the duality projector: 
 
P = (1/2) ( 1 - i g ) 
 
So we could then work in the "sef-dual" formulation of GR 
 
by just using the self-dual half of the action, 
 
S = i < Fe P Fe > 
 
And a lot of people like to do that, 
 
Plebanski and Ashtekar for example. ...". 
 

A question that arises is how does the 
 
1 8 28 56 70 56 28 8 1 Clifford Hodge star 
morph into the 
1 4 6 *4 *1 unitary/exterior Hodge star ? 
(note that the 6 can be written as 3 + *3)
 

The way I see it is that the 8-dim Hodge star uses 
 
an 8-dim txyzabcd pseudoscalar, 
 
the first 4 terms txyz of which will go to physical spacetime 
 
and the second 4 terms abcd of which will go to CP2 Kaluza-Klein space, 
 
and 
 
that the first 4 terms txyz will go to the first unitary/exterior 4 
 
and the last 4 terms abcd will go to the dual unitary exterior *4. 
 

A closely related questin is 
 
how is the low-energy g_munu curvature "embedded"
 
in the flat-looking Spin(8) up in Cl(8) 8-dim high-energy spacetime ?
 

In 8-dim at high energies my Cl(8) model is flat with
 
no dynamic relativity-type g_munu curvature,
 
and so no nontrivial g_munu raising and lowering.
 

Dynamic g_munu curvature only appears after:
 
1 - picking a quaternionic subspace splits 8-dim spacetime
 
into 4-dim Minkowski physical spacetime and 4-dim internal
 
symmetry space that is CP2;
 
2 - the U(2,2) part of Spin(8) acts by MacDowell-Mansouri
 
to produce Einstein etc gravity, by which process
 
the dynamic g_munu curvature emerges and you can then
 
do raising and lowering with the dynamic g_munu.
 

In the above-mentioned April 2005 sci.physics.research conversation 
 
of Garrett Lisi with John Baez, John Baez said
 

"... If you're working over the complex numbers,
 
as evil physicists usually do,
 
the Clifford algebra Cl_4 is isomorphic to the algebra
 
of 4x4 complex matrices. 
 
So, if we think of it as a Lie algebra via [a,b] = ab-ba,
 
we get the Lie algebra of 4x4 complex matrices,
 
usually known as gl(4,C). 
 
But this is a complexification of u(4),
 
and since evil physicists never even *care* about
 
the difference between real and complex Lie algebra,
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I can easily imagine someone saying that the answer is u(4). ..",
 

and Garrett Lisi said
 

"... I'm more than happy to work with real Clifford algebras. ...".
 

Since real Clifford algebras have the periodicity 8 property
 
that I need for my physics model for such things as building 
 
the generalized hyperfinite II1 von Neumann algebra factor 
 
(In this I may be sloppy about signature.):
 

At Cl(8) high energy, we have 28 Spin(8) as gauge group.
 

Spin(8) has a natural U(4) subgroup (for MacDowell-Mansouri gravity)
 
and
 
the standard model groups correspond to 
 
the coset space Spin(8) / U(4) which is the set of complex structures 
 
on R8 that are compatible with its Euclidean structure (see
 
Besse, Einstein Manifolds (Springer 1987)).
 

As John Baez said, 
 
consider U(4) as roughly M(4,C) the 4x4 complex matrices.
 

M(4,C) is the real Clifford algebra Cl(2,3) of the anti-deSitter group
 
Spin(2,3) = Sp(2) that is the basis of the MacDowell-Mansouri mechanism,
 
which uses the bivector 10 of the Cl(2,3) grading 1 5 10 10 5 1
 
to get gravity (4 of that 10 giving gravity and 6 for torsion).
 

So,
 
the dynamic g_munu of 4-dim gravity comes from 4 of the bivector 10 of U(4)
 
which U(4) in turn is embedded in the 8-dim Spin(8).
 

As to how the U(4) fits inside the Spin(8),
 
look at the e0, e1, e2, e3, e4, e5, e6, e7 of Cl(8)
 
and see the U(4) as generated by
 
e0 - i e1
 
e2 - i e3
 
e4 - i e5
 
e6 - i e7
 
Let the Spin(8) Dirac operator is d8 + *d8 (where * is Cl(8) pseudoscalar)
 
Then, with the map #: i -> -i, d8 for Spin(8) goes to d4 + #d4 for U(4).
 

The U(4) subgroup of Spin(8) has a natural Sp(2) subgroup
 
(for MacDowell-Mansouri gravity)
 
and
 
the 5 special conformal generators related to Higgs
 
correspond to the 5-dim coset space SU(4) / Sp(2) which
 
is the set of quaternionic structures on C4
 
that are compatible with its Hermitian structure (see
 
Besse, Einstein Manifolds (Springer 1987)).
 

The 6th element of U(4) containing Sp(2)
 
is the U(1) of U(4) = U(1) x SU(4),
 
which in my model corresponds to
 
the complex phase of particle propagators.
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Taking that into account, there is a nesting of coset spaces
 
Spin(8) / U(4) = complex structures = standard model generators
 
SU(4) / Sp(2) = quaternionic structures = conformal Higgs stuff
 
Sp(2) = MacDowell-Mansouri gravity (with torsion if you use all 10 dim).
 

As to how the Sp(2) fits inside the Spin(8),
 
look at the e0, e1, e2, e3, e4, e5, e6, e7 of Cl(8)
 
and see the Sp(2) as generated by
 
e0 - i e1 - j e2 - k e3
 
e4 - i e5 - j e6 - k e7
 
where k = ij (quaternion imaginaries
 
Let the Spin(8) Dirac operator is d8 + *d8 (where * is Cl(8) pseudoscalar)
 
Then, with the maps #: i -> -i and $: j -> -j
 
d8 for Spin(8) goes to d2 + #d2 + $d2 + #$d2 for Sp(2).
 

Some further interesting questions are: 
 

Is there a duality between Minkowski spacetime and K-K CP2 ? 
 

Can the *4 (or K-K CP2) part be thought of as an imaginary part of 
 
a complex space of which Minkowski spacetime is a real part ? 
 

Are there shadows of D4 triality that can be seen in conformal D3=A3 
 
in the details of the relationship between the Clifford 6-dim D3 
 
and the unitary/exterior 4-dim A3
 
and 
 
can those remnants of triality be used to establish relations 
 
(after dimensional reduction) 
 
among spinor fermions, gauge bosons, and torsion? 
 

Therefore, 

Klein Quartic Physics gives a 4-dim spacetime with CP2 Kaluza-Klein and 
gravity and the U(1)xSU(2)xSU(3) Standard Model. 

As to the fermions, 

● the (1/2)( + 1 +/- i +/- j +/- k ) 8 fermion particles and 
● the (1/2)( - 1 +/- i +/- j +/- k ) 8 fermion anti-particles 

give the Standard Model first generation, with the second and third generations being given by 
considering how the fermions move in the 4-dim spacetime and/or the Kaluza-Klein CP2. 

See Sets2Quarks9.html#sub13 for details of how that works. 
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Why does SL(2,7) need 7 copies of <4,3,2> ? 

Having gotten F4 structure out of Klein Quartic Physics, consider further structures: 

F4 can be complexified to get E6, and the E6 5-grading
 

g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2)
 

such that
 

● g(0) = so(8) + R + R 
● dimR g(-1) = dimR g(1) = 16 = 8 + 8 
● dimR g(-2) = dimR g(2) = 8 

is useful in seeing that the fermionic part of the model lies in the odd part of the E6 5-grading, and is 
useful in interpreting the model with respect to string theory, as described in CERN-CDS-EXT-2004
031 which is at http://cdsweb.cern.ch/ . 

In that E6 string model, each Planck-scale E8 lattice D8 brane is a superposition / intersection / 
coincidence of eight E8 lattices. 

7 of the 8 lattices are independent E8 lattices, each corresponding to one of the 7 imaginary octionion 
basis elements i, j, k, E, I, J, K. 

The 8th E8 lattice is dependent on the 7, and can be thought of as corresponding to the real octonion 
basis element 1. 

The representations of the Klein Quartic by triangles 
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Klein Quartic Physics 

may be related to the fact that the 7 imaginary octonions, and therefore the 7 coset spaces of SL(2,7) / 
<4,3,2> , correspond to the 7 associative 3-dimensional quaternionic triangles:

 i

 / \


 k---j


 i j k I J K

 / \ / \ / \ / \ / \ / \


 K---J I---K J---I E---i j---E k---E


 The representations of the Klein Quartic by heptagons (image from Don Hatch) 
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may be related to the fact that the 7 imaginary octonions, and therefore the 7 coset spaces of SL(2,7) / 
<4,3,2> , also correspond to the 7 octonionic heptavertons / Onarhedra. Arthur Young, in his book The 
Reflexive Universe (Robert Briggs Associates 1978), says: "... The Heptaverton: Connecting seven 
points each to each requires 21 lines or edges. ... This figure can be thought of as adding a point at the 
center of the Octahedron, and this additional point creates a set of 6 compressed diagonals in addition to 
the 15 ...[ 12 edges plus 3 full diagonals of the octahedron ]...". 

The outer hull of a heptaverton / Onarhedron is an octahedron. 

It has 4 pyramids ( half of the 8 pyramids of a simplicial decomposition of the octahedron) plus 4 
triangles that make up the other faces of the outer octahedron. 
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All 4 pyramids share 1 central vertex and the 6 outer vertices are each shared by 2 pyramids and 2 
triangles. 

The term Onarhedron comes from a later rediscovery, coming from studying octonions, of the 
heptahedron by Onar Aam and his namesake, Onar, the high god in Norse mythology who created the 
universe. Here are the 7 heptavertons / Onarhedra:

 E 

/ \ 


/ \ 

J-----j E j 


J I---j / | | \ |/ 

I --> / \ --> | | --> i | I | i = J--I--k


 i---K k---E \ | | / /| 

K-----k K i 

\ / 

\ / 

E 


E 
 
/ \ 
 

/ \ 
 
K-----k E k 
 

j J---i / | | \ |/ 
 
J --> / \ --> | | --> j | J | j = K--J--i


 I---K k---E \ | | / /| 
 
I-----i I i 
 
\ / 
 
\ / 
 
E 
 

E 
 
/ \ 
 

/ \ 
 
I-----i E i 
 

J K---i / | | \ |/ 
 
K --> / \ --> | | --> k | K | k = I--K--j


 I---k j---E \ | | / /| 
 
J-----j J k 
 
\ / 
 
\ / 
 
E 
 

k 
 
/ \ 
 

/ \ 
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 I-----J k J 
I J---j / | | \ |/ 

i --> / \ --> | | --> j | i | j = I--i--E
 E---i K---k \ | | / /| 

K-----E K j 
\ / 
\ / 
k 

k 
 
/ \ 
 

/ \ 
 
J-----I k I 
 

J K---k / | | \ |/ 
 
j --> / \ --> | | --> i | j | i = J--j--E


 E---j I---i \ | | / /| 
 
K-----E K i 
 
\ / 
 
\ / 
 
k 
 

i 
 
/ \ 
 

/ \ 
 
K-----J i J 
 

K I---i / | | \ |/ 
 
k --> / \ --> | | --> j | k | j = K--k--E


 E---k J---j \ | | / /| 
 
I-----E I j 
 
\ / 
 
\ / 
 
i 
 

I 
 
/ \ 
 

/ \ 
 
J-----k I k 
 

j I---J / | | \ |/ 
 
E --> / \ --> | | --> i | E | i = J--E--j


 i---k K---E \ | | / /| 
 
K-----j K i 
 
\ / 
 
\ / 
 
I 
 

Heptavertons / Onarhedra may be useful in constructing in 4-dimensional spacetime with 3 space 
dimensions a quantum cellular automata model, or generalized Feynman Checkerboard model, because, 
just as 
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● 8-dimensional E8 lattices can be formed by Witting polytopes, and 
● 4-dimensional space can be filled by 24-cells, and 
● 2-dimensional space can be filled by hexagons, triangles, or squares, 

so 3-dimensional space can be filled by octahedra and cuboctahedra, and Onar Aam has shown that 
onarhedra and cuboctahedra consistenly fit together to form an onarhedral lattice that tiles 3-dim space. 

K---k---E---I---i---K---J---j---E---i---I---k---J---E---j---K---I
 
| | + | | + | | + | | + |
 
j j+++i+++k k+++E+++K K+++J+++i i+++I+++E
 
| | + | | + | | + | | + |
 
I---k---J---E---j---K---I---J---k---i---j---I---K---E---k---j---i
 
| + | | + | | + | | + | |
 
K+++J+++i i+++I+++E E+++j+++J J+++k+++I I
 
| + | | + | | + | | + | |
 
j---I---K---E---k---j---i---J---K---k---E---I---i---K---J---j---E
 
| | + | | + | | + | | + |
 
J J+++k+++I I+++K+++j j+++i+++k k+++E+++K
 
| | + | | + | | + | | + |
 
E---I---i---K---J---j---E---i---I---k---J---E---j---K---I---J---k
 
| + | | + | | + | | + | |
 
j+++i+++k k+++E+++K K+++J+++i i+++I+++E E
 
| + | | + | | + | | + | |
 
J---E---j---K---I---J---k---i---j---I---K---E---k---j---i---J---K
 

This is a chessboard lattice of onarhedra and cuboctahedra. The 2D cross made of +'es are the onarhedra 
and the "empty" squares next to them are "flattened" cuboctahedra. If you deform the above lattice by 
contracting the cuboctahedra so that the similar imaginaries on the opposite sides merge, you get two 
interwovern onarhedral lattices. 

You can also use onarhedra to get triangular tilings that may be similar to tilings of tetrahedra and 
truncated tetrehedra: 

i___E___J___I___j___k___K___i 
 
\*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
 
I___j___k___K___i___E___J___I


 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 
 
k___K___i___E___J___I___j___k 
 
\*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
 
E___J___I___j___k___K___i___E


 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 
 
I___j___k___K___i___E___J___I 
 
\*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
 
K___i___E___J___I___j___k___K
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The * is inside the octonionic triangles, those pointing downward. The triangles pointing upward are not 
associative, but they can be made into co-associative tetrahedra by adding an appropriate imaginary 
above them. This tiling is self-similar in that, if you replace each triangle with its corresponding 
imaginary, then you get exactly the same tile. 

The cuboctahedron-onarhedron tiling uses the interior coassociative squares of Onarhedra, while the 
triangular tiling uses the exterior associative triangles. 

These tilings might be useful to construct something like a spin network or a spin foam model or a 
discrete spacetime model. Roger Penrose, in the USA edition (Knopf 2005) of his book The Road to 
Reality, says: 

"... The original ... spin-network proposal ... was ... of a completely discrete character, but 
the standard loop-variable picture is still dependent upon the continuous nature of the 3
surface in which the 'spin networks' are taken to be embedded. ... a spin foam ... can [be] 
picture[d] ... as a time-evolving spin network. ... Other suggestions take spacetime to have 
a discrete periodic lattice structure ... schemes like Raphael Sorkin's causal-set geometry ... 
[take]... spacetime ... to consist of a discrete, possibly finite, set of points for which the 
notion of causal connection between points is taken to be the basic notion. ... Other 
ideas ... arise from ... quaternionic geometry ... octonionic ... physics ... etc. ...". 

With respect to spin foam models and how E6 and F4 might be used in them, John Baez said (in some 
spr posts): 

"... Taking the quotient (structure group) / (automorphism group) we get homogeneous 
spaces of the sort used to construct spin foam models of quantum gravity. ... with a certain 
real form of E6 and the compact real form of F4 ...[ in the case of H3(O), the quotient 
(structure group) / (automorphism group) = E6 / F4 ]... the quotient of Lie groups E6 / F4 
is what matters for the spin foam models, and this is a bit "curvier" ...[than the]... quotient 
of Lie algebras e6 / f4 [which] is a vector space that can be naturally identified with H3_0 
(O) [ the traceless subalgebra of the 27-dim octonionic Jordan algebra H3(O) ]... e6 / f4 
can be viewed as a tangent space of E6 / F4. ...". 

Note that F4 is the automorphisms of the exceptional Jordan algebr J3(O) and E6 is the automorphisms 
of the Freudenthal algebra Fr(3,O). 

I am happy that Klein Quartic Physics as I have described it seems to me to 
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be not only consistent with, but also equivalent to, my D4D5E6E7E8 VoDou 
Physics model.
 

Quaternionic SL(2,3) and Octonionic SL(2,7) 

Since 

●	 1 copy of binary tetrahedral of tetrahedron = 1x24 = 24-element SL(2,3) and 
●	 7 copies of binary octahedral of cube = 7x48 = 336-element SL(2,7) 

then it seems to me that it is probably true that 

●	 the 4 faces of the tetrahderon are like the 4 dimensions of quaternions with the 3 of SL(2,3) being 
the 3 quaternion imaginaries and the 1 copy is due to the 1 associative triangle that can be 
constructed from the 3 imaginary quaternions, and 

●	 the 8 faces of the octahedron are like the 8 dimensions of octonions with the 7 of SL(2,7) being 
the 7 octonion imaginaries and the 7 copies are due to the 7 associative triangles that can be 
constructed from the 7 imaginary octonions. 

Klein Quartic Physics and the McKay Correspondence 

The McKay correspondences (using his notation of <r,q,p> instead of <p,q,r>) include: 

D4 corrresponds to <2,2,2> = quaternion group of order 4+4 = 8
 
E6 corresponds to <2,3,3> = 2.Alt[4] binary tetrahedral group of order 12+12 = 24
 
E7 corresponds to <2,3,4> = 2.Symm[4] binary octahedral group of order 24+24 = 48
 
E8 corresponds to <2,3,5> = 2.Alt[5] = SL(2,5) binary icosahedral group of order 60+60 = 
 

By root vector structure, in the sense that F4 = D4 + 8 + 16 = D4 + <2,3,3> ,
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D5 = D4 + 1 + (8+8) = D4 + 1 + 2.<2,2,2>
 

E6 = D5 + 1 + (16+16) = D5 + 1 + (4+4) + (12+12) = D5 + 1 + <2,2,2> + <2,3,3> =
 
= D4 + 1 + (8+8) + 1 + (4+4) + (12+12) = D4 + 2 + (8+8+8) + (12+12) =
 
= D4 + 2 + (24+24) = D4 + 2 + <2,3,4> =
 
= D4 + 1 + (8+8) + 1 + (16+16) = D4 + 8 + 16 + 2 + (8+16) = F4 + 2 + <2,3,3>
 

E7 = E6 + 1 + (27+27) = E6 + 1 + (3+3) + (24+24) = E6 + 1 + (3+3) + <2,3,4> =
 
= E6 + 3 + (1+3 + 24+24) = E6 + 3 + F4
 

E8 = E7 + 1 + (56+1+56+1) = E7 + 3 + (56+56) = E7 + 3 + (30+30) + (24+2+24+2) =
 
= E7 + 7 + (2,3,5) + <2,3,4> =
 
= E7 + 3 + Alt[5] + (4+24+24) = E7 + 3 + PSL(2,5) + F4
 

Note that (2,3,5) = Alt[5] = PSL(2,5) is a simple group as 
 
it is an alternating group of at least 5 elements.
 

Visualization of the Klein Quartic 

According The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy (MSRI 
Publications -- Volume 35, Cambridge University Press, Cambridge, 1999): 

"... The Klein surface is the Riemann surface of the algebraic curve with equation ... x^3 y + y^3 z + z^3 
x = 0 ... that ... is mapped into itself by 168 analytic transformations. Since the equation is real, the 
surface is also mapped on itself by complex conjugation, which can be composed with the analytic maps 
to give a further 168 antianalytic mappings, yielding a group of order 336. Klein concentrated ... on the 
subgroup of index 2 and order 168 ... [ The Klein Quartic group PSL(2,7) = PSL(3,2) of order 168 ]... is 
the second smallest simple noncommutative group. ... 
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[ According to The Classification of the Finite Simple Groups, by Gorenstein, Lyons, and 
Solomon (AMS Surveys and Monographs Vol. 40, No. 1, 1994), the smallest is PSL(2,5) 
= A5 = of order 60 , and some others are PSL(2,8) of order 504 and PSL(2,10) = A6 of 
order 360. ] 

... Klein ... approached the ... group and Riemann surface ... by studying the modular group GAMMA(1) 
of all functions z -> ( p z + q ) / ( r z + s ) where p,q,r,s are in Z, and ps - qr = 1. These are permutations 
of the upper half-plane U ... The upper half-plane is a Riemann surface, so its quotient surface U / 
GAMMA(1) is also a Riemann surface - a sphere with one ... puncture. ... The congruence subgroups 
GAMMA(n), which consist of [such] mappings ... such that 

p q

 = +/- Id (mod n) 
 

r s 
 

are ... kernel[s] of a homomorphism, GAMMA(n) is a normal subgroup of GAMMA(1), and the factor 
group acts on the quotient surface as a group of automorphisms. The quotient surfaces for GAMMA(2), 
GAMMA(3), GAMMA(4), and GAMMA(5), are spheres with 3, 4, 6, and 12 punctures. The factor 
groups include the symmetry groups of the platonic solids ( tetrahedron, octahedron and icosahedron ). 
The quotient surface of GAMMA(6) ...[ is ]... a torus with twelve punctures ... the factor group GAMMA 
(1) / GAMMA(6) is rather dull. ... At GAMMA(7) ... Klein found ...[ a ]... surface ...[ of ]... genus 3 with 
24 punctures. The punctures are "removabele singularities" ... so he had a Riemann surface of genus 3 
with 168 automorphisms. The quotient group is ... PSL(2,7) ... The Riemann surface of ...[ the Klein 
Quartic ]... is a 168-sheeted covering of the sphere, branched over three points of the sphere. 

●	 Above one of these points the 168 sheets join together in sevens to geve 24 points of the surface. 
These are the points of inflection. They are also the Weirstrass points. 

●	 Above another branch point, there are 84 points of the surface, where the sheets join in twos. 
These are the sextactic points, through which pass a conic section that has six-fold contact with 
the curve. 

●	 Above the third branch point the sheets join in threes to give 56 points of the surface. These 56 
points are the of contact of ...[ the Klein Quartic ]... with the 28 bitangents, or lines that are 
tangent to the curve at two points. 

... The numbers 2, 3, 7 reflect the fact that the universal cover of the whole picture is the triangle group 
(2,3,7) acting on ... the upper half-plane ... U. The modular group GAMMA(1) is the triangle group (2,3, 
oo). Replacing oo by 7 amounts to removing the removable singularities. ... 

... Fricke discovered the ... group PSL(2,2^3) of order 504 and genus 7 ...". 
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Roger Penrose's book The Road to Reality comes in two editions: 

● UK edition (ISBN: 0224044478, Publisher: Jonathan Cape, July 29, 2004) and 
● USA edition (ISBN: 0679454438, Publisher: Knopf, February 22, 2005). 

The two editions are NOT identical. For example: 

The UK edition on page 1050 says in part: "... Bibliography ... There is one major breakthrough 
in 20th century physics that I have yet to touch upon, but which is nevertheless among the most 
important of all! This is the introduction of arXiv.org, an online repository where physicists ... 
can publish preprints (or 'e-prints') of their work before (or even instead of!) submitting it to 
journals. ...as a consequence the pace of research activity has accelerated to unheard of heights. ... 
In fact, Paul Ginsparg, who developed arXiv.org, recently won a MacArthur 'genius' fellowship 
for his innovation. ..." 

but 

The USA edition on its corresponding page (also page 1050) says in part: "... Bibliography ... 
modern technology and innovation have vastly improved the capabilities for disseminating and 
retrieving information on a global scale. Specifically, there is the introduction of arXiv.org, an 
online repository where physicists ... can publish preprints (or 'e-prints') of their work before (or 
even instead of!) submitting it to journals. ...as a consequence the pace of research activity has 
accelerated to an unprecedented (or, as some might consider, an alarming) degree. ...". However, 
the USA edition omits the laudatory reference to Paul Ginsparg that is found in the UK 
edition. 

For another example: 

The USA edition adds some additional references, including (at page 1077): "... Pitkanen, M. 
(1994). p-Adic description of Higgs mechanism I: p-Adic square root and p-adic light cone. [hep
th/9410058] ...". 

Note that Matti Pitkanen was in 1994 allowed to post papers on the e-print archives now known 
as arXiv (obviously including the paper referenced immediately above), but since that time Matti 
Pitkanen has been blacklisted by arXiv and is now barred from posting his work there. His 
web page account of being blacklisted is at http://www.physics.helsinki.fi/~matpitka/blacklist. 
html . 

It seems to me that it is likely that the omission of praise of arXiv's Paul Ginsparg and the 
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inclusion of a reference to the work of now-blacklisted physicist Matti Pitkanen are deliberate 
editorial decisions. 

Also, since the same phrase "... physicists ... can publish preprints (or 'e-prints') of their work 
before (or even instead of!) submitting it to journals. ..." appears in both editions, it seems to me 
that Roger Penrose favors the option of posting on arXiv without the delay (and sometimes page-
charge expense) of journal publication with its refereeing system. 

I wonder what events between UK publication on July 29, 2004 and USA publication on 
February 22, 2005 might have influenced Roger Penrose to make the above-described changes in 
the USA edition ? 

There are two possibly relevant events in that time frame of which I am aware: 

❍	 The appearance around November 2004 of the ArchiveFreedom web site, which web site 
documents some cases of arXiv blacklisting etc; 

❍	 According to a CERN web page at http://documents.cern.ch/EDS/current/access/action. 
php?doctypes=NCP "... CERN's Scientific Information Policy Board decided, at its 
meeting on the 8th October 2004, to close the EXT-series. ...". Note that the CERN EXT-
series had been used as a public repository for their work by some people (including me) 
who had been blacklisted by arXiv . 

Tony Smith's Home Page 


file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000KQphys000.html (30 of 30)7/8/2005 1:45:39 PM 



Truth Quark, Higgs, and Vacua

 CDF and D0 observed 3 peaks in their T-quark data:

 


The middle (cyan) peak ( around 175 GeV ) is the one they initially identified as the T-quark. 

The low peak (green) and the high peak (magenta) can be understoon in terms of Froggatt's paper hep
ph/0307138: 

in terms of a 3-part system of the T-quark, the Higgs, and the Vacuum.

 


The high and low peaks can be seen when you look closely at dilepton events, such as the D0 event Run 
84395, Event 15530 ( mu mu ) described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and 

in hep-ex/9808029 
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as analyzed using the matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an 
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...". 

Close study of all 3 peaks might give useful information about not only the 
T-quark and the Higgs, but also our Vacuum itself. 

Koichi Yamawaki in his paper at hep-ph/9603293 describes T-quark 
condensate Higgs models ( NJL and BHL ) that seem to be related to the low 

and high T-quark peaks 

and 

Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki in their 
paper at hep-ph/0311165 describe a T-quark condensate models in 8
 

dimensional spacetime ( with 4 compact dimensions ) that seem to be 

 
related to the middle T-quark peak. 

In his paper, Yamawaki says in part: 

"... tightly bound composite Higgs models such as ... top quark condensate ...[which 
have]... nontrivial short distance dynamics of the gauged Nambu-Jona-Lasinio (NJL) 
models (gauge theories plus four- fermion interactions) 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

... in which the critical phenomenon in the gauged NJL model [yield] a simple reason why 
the top quark can have an extremely large mass compared with other quarks and 
leptons. ... the four-fermion theory 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 
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in the presence of gauge interactions (gauged NJL model) can become renormalizable and 
nontrivial in sharp contrast to the pure NJL model without gauge interactions. ... 

... The Higgs boson was predicted as a tbar-t bound state ... 

... the top quark can have a large mass, or more properly, why other fermions can have 
very small masses ... if only the top quark coupling is above the critical coupling, while all 
others [are] below it ... 

The top quark condensate ... indeed yields a standard gauge symmetry breaking pattern ... 
to feed the mass of W and Z bosons. ... 

The largest physically sensible (new physics scale) would be the Planck scale 10^19 GeV 
at which we have a minimum value prediction mt = 145 GeV ... with the pure NJL case ... 

The BHL [ Bardeen-Hill-Lindner ] value is then given by mt = 218 +/- 3 GeV, at 10^19 
GeV ... The Higgs boson was predicted as a tbar-t bound state ... Its mass was also 
calculated by BHL through the full RG equation ... the result being ... MH = mt x 1.1 at 
10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV for mt = 218 +/- 3 GeV ...[ and MH = 
143 GeV for mt = 130 GeV which is reasonably close to the 145 GeV value of mt ]...". 

In other words, Yamawaki indicates that 

the NJL model describes the low T-quark peak around 145 GeV, which is 
reasonably close to the 130 GeV value of the D4-D5-E6-E7-E8 VoDou 

physics model 

the BHL model describes the high T-quark peak around 218 GeV and 

the BHL model Higgs / T-quark mass ratio of 1.1 is consistent with the 145.8 
GeV / 130 GeV = 1.12 ratio of the D4-D5-E6-E7-E8 VoDou physics model. 

Also, Hashimoto, Tanabashi, and Yamawaki in their paper at hep-ph/0311165 say: 

"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions, where the standard model gauge bosons and the 
third generation of quarks and leptons are put in D(=6,8,10,...) dimensions. In such a 
model, bulk gauge couplings rapidly grow in the ultraviolet region. In order to make the 
scenario viable, only the attractive force of the top condensate should exceed the critical 
coupling, while other channels such as the bottom and tau condensates should not. We 
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then find that the top condensate can be the MAC for D=8 ... We predict masses of the top 
(m_t) and the Higgs (m_H) ... based on the renormalization group for the top Yukawa and 
Higgs quartic couplings with the compositeness conditions at the scale where the bulk top 
condenses ... 

for ...[ Kaluza-Klein type ]... dimension... D=8 ... m_t = 172-175 GeV 

and m_H=176-188 GeV ...". 

The middle peak can be seen when you look closely at the D0 dilepton event Run 84395, Event 15530 
( mu mu ) described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029 

using the neutrino weighting algorithm. It has 3 jets. If all 3 jets are included ( the solid line in the 
graph ), energy around 200 GeV, corresponding to the Standard Model Critical Point Truth Quark 
excited state at the magenta dot. If only the 2 highest energy jets are included ( the dashed line in the 
graph ), it has energy around 170 GeV, corresponding to the 2-vacuum intermediate excited Truth Quark 
state at the cyan dot, and the energy of the third jet would correspond to decay down the blue curve 
along the Vacuum Stability bound of 10^19 GeV.

 Here are some more details from Yamawaki's paper at hep-ph/9603293: 

"... mass of all particles in the ... standard model (SM) ... is attributed to a single order 
parameter, the vacuum expectation value (VEV) of the Higgs doublet. Thus the problem 
of the origin of mass is simply reduced to understanding the dynamics of the Higgs 
sector... 

... the situation very much resembles the Ginzburg-Landau (GL)'s macroscopic theory for 

file:///Users/Shared/YamawakiStuff/Yamawaki.html (4 of 15)4/7/2005 6:03:48 PM 



Truth Quark, Higgs, and Vacua 

the superconductivity, the mysterious parts of which were eventually explained by the 
microscopic theory of Bardeen-Cooper-Schrieffer (BCS): The GL's phenomenological 
order parameter was replaced by the Cooper pair condensate due to the short range 
attractive forces. 

... the sigma-model description by Gell-Mann and Levy (GML) works very well as far as 
the low energy (macroscopic) phenomena are concerned, while the deeper understanding 
of it was first given by Nambu and Jona-Lasinio (NJL)1 based on the analogy with the 
BCS dynamics. 

Nowadays people believe that essentially the same phenomena as described by the NJL 
paper takes place in the microscopic theory for hadrons, QCD. 

In QCD the VEV of sigma ... 93 MeV, has been replaced by the quark-antiquark pair 
condensate ... an analogue of the Cooper pair condensate, formed by the attractive color 
forces. 

The Nambu-Goldstone (NG) boson, the pion, is now a composite state of quark and 
antiquark. 

This is actually the prototype of the dynamical symmetry breaking (DSB) due to 
composite order parameters like fermion pair condensates. 

In fact Higgs sector in the SM is precisely the same as the sigma model except that ... 
the VEV of sigma ... 93 MeV ... is now replaced by the Higgs VEV ... 250 GeV ... 

One is thus naturally led to speculate that there might exist a microscopic theory for the 
Higgs sector, with the Higgs VEV being replaced by the fermion-antifermion pair 
condensate ... 

... tightly bound composite Higgs models were ... proposed based on the ... gauged NJL 
model (gauge theory plus four-fermion interaction) 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

within the framework of ladder Schwinger-Dyson (SD) equation. The gauged NJL model 
was shown to have a phase structure divided by a critical coupling (critical line) similarly 
to the NJL model, and have a large anomalous dimension due to strong attractive forces at 
relatively short distance or high energy. Such a system may actually be regarded as a 
theory with ultraviolet fixed point(s) in contrast to the asymptotic freedom. A remarkable 
feature of this dynamics is that the four-fermion interation in four dimensions 
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[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

may become renormalizable ... in a non-perturbative sense ... in sharp contrast to the pure 
NJL model ... 

... We give a detailed comparison between the original formulation of Miransky-
Tanabashi-Yamawaki (MTY) and another one of Bardeen-Hill-Lindner (BHL) ... 

... current masses ... are entirely due to the Higgs VEV through the Yukawa coupling 
in the Glashow-Salam-Weinberg model and have nothing to do with the QCD dynamics ... 

... QCD has no elementary order parameters. If the quark and gluon fields were order 
parameters, then the Lorentz invariance, color symmetry and charge symmetry would 
have been spontaneously broken in QCD in contrast to the reality. Then only possible 
order parameters are composite ones, variation of n-point Green functions or that of local 
composite fields. ... where ... a dynamical mass of quark, signals the spontaneous 
chiral symmetry breaking due to the QCD dynamics. We may define an "on-shell" 
dynamical mass m* ... which is often called constituent mass ( it also includes the 
effects of the explicit breaking due to the current mass). In contrast to the sigma model 
where ... there is no Yukawa coupling ... at Lagrangian level in QCD. However, we have 
an "induced" Yukawa vertex ... which is a "wave function" of [ pi ] as a composite of 
[ quark and antiquark ] and is related to the dynamical mass ... 

... As a low energy scale we take the scale parameter of QCD, /\_QCD, which is typically 
of order 100 MeV - 1 GeV and actually characterizes the scale of the order parameters ... 
[ pion force ].. 93 MeV, ...[constituent light quarks ]... 300 MeV or ...[ /\_QCD = 250 
MeV ]... 

... Nambu-Jona-Lasinio Model ... the gauged NJL models (gauge theories plus four-
fermion theories) ... 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

... encompass a variety of tightly bound composite Higgs models, such as .. top quark 
condensate ...[ with anomalous dimension 2 ]... The NJL model is of course non
renormalizable and trivial theory, i.e., we cannot take the UV cutoff to infinity to have a 
sensible continuum theory, in contrast to the gauged NJL model ... 

... Gauged Nambu-Jona-Lasinio Model ... 

... Tightly Bound Composite Higgs Models ... There are a variety of tightly bound 
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composite Higgs models based on the gauged NJL model ... top quark condensate ...[ with 
anomalous dimension 2 ]... 

... Top Quark Condensate ... the ... extremely large ... top quark ... mass ... compared 
with mass of all other quarks and leptons and seems to suggest a special role of the top 
quark in the electroweak symmetry breaking, the origin of mass, and hence a strong 
connection with the Higgs boson itself. ... the top quark condensate proposed by 
Miransky, Tanabashi and Yamawaki (MTY) and by Nambu independently ... entirely 
replaces the standard Higgs doublet by a composite one formed by a strongly coupled 
short range dynamics (four-fermion interaction) 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

which triggers the top quark condensate. The Higgs boson emerges as a tbar-t bound state 
and hence is deeply connected with the top quark itself. ... MTY introduced explicit four-
fermion interactions 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

responsible for the top quark condensate in addition to the standard gauge couplings. 
Based on the explicit solution of the ladder SD equation, MTY found that even if all the 
dimensionless four-fermion couplings 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

are of O(1), only the coupling larger than the critical coupling yields non-zero (large) 
mass ... The model was further formulated in an elegant fashion by Bardeen, Hill and 
Lindner (BHL) in the SM language, based on the RG equation and the compositenes 
condition. BHL essentially incorporates 1/Nc sub-leading effects such as those of the 
composite Higgs loops and ... gauge boson loops which were disregarded by the MTY 
formulation. We can explicitly see that BHL is in fact equivalent to MTY at 1/Nc-leading 
order. Such effects turned out to reduce the above MTY value 250 GeV down to 220 
GeV ... 

... Top Quark Mass Prediction ... the central part of the ... MTY ... model ... relat[es]... 
the dynamical mass of the condensed fermion (top quark) to the mass of W/Z bosons. ... 
the mass of W and Z bosons in the top quark condensate is generated via dynamical Higgs 
mechanism .... where ... 250 GeV ...determine[s] the IR scale of the model ... we could 
predict mt by fixing ... [t]he decay constants of these composite NG bosons ...[about]... 
250 GeV so as to have a correct mW ... Actually, ... mt ...[is] determine[d]... as a 
decreasing function of cutoff /\. The largest physically sensible /\ (new physics scale) 
would be the Planck scale /\ = 10^19 GeV at which we have a minimum value prediction 
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mt = 145 GeV. ... Now in the gauged NJL model, QCD plus four-fermion interaction ... 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

...[f]or the Planck scale cutoff /\ = 10^19 GeV, we have mt = 250 GeV ... This is 
compared with the pure NJL case mt = 145 GeV ... 

... RG Equation plus Compositeness Condition (BHL) ... the BHL formulation of the 
top quark condensate, which is based on the RG equation combined with the 
compositeness condition ... start[s] with the SM Lagrangian which includes explicit Higgs 
field at the Lagrangian level ... 

... BHL versus MTY ...MTY formulation is based on the nonperturbative picture ... On 
the other hand, BHL is crucially based on the perturbative picture ...[which]... breaks 
down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... there must be a 
certain matching scale /\_Matching such that the perturbative picture (BHL) is valid for 
mu < /\_Matching, while only the nonperturbative picture (MTY) becomes consistent for 
mu > /\_Matching ... However, thanks to the presence of a quasi-infrared fixed point, BHL 
prediction is numerically quite stable against ambiguity at high energy region, namely, 
rather independent of whether this high energy region is replaced by MTY or something 
else. ... Then we expect mt = mt(BHL) = 1 Ã2yt(mu = mt) v = 1/(sqrt(2)) ybart v within 1
2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-
loop RG equation ... The composite Higgs loop changes ybart^2 by roughly the factor Nc/ 
(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 
GeV, while the electroweak gauge boson loop with opposite sign pulls it back a little bit to 
a higher value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. 

The Higgs boson was predicted as a tbar-t bound state with a mass MH = 2mt based on 
the pure NJL model calculation1. Its mass was also calculated by BHL through the full 
RG equation ... the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...". 

Here are some more details from the paper of Hashimoto, Tanabashi, and Yamawaki at hep
ph/0311165: 

"... The idea of the top quark condensate explains naturally the large top mass of the order 
of the electroweak symmetry breaking (EWSB) scale. In the explicit formulation of this 
idea often called the "top mode standard model" (TMSM), the scalar bound state of tbar-t 
plays the role of the Higgs boson in the SM. 
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There are ... problems in the original version of the TMSM: 

●� We need to introduce ad hoc four-fermion interactions of the top quark in order to 
trigger the EWSB. 

●� ... if we take /\ to the Planck ... scale ...[s]uch a huge /\ ... causes a serious fine-
tuning problem. 

As a possible solution to these problems, following the line of an earlier attempt of the 
TMSM in the TeV-scale extra dimension [ Kaluza-Klein ] scenario Arkani- Hamed, 
Cheng, Dobrescu and Hall (ACDH) proposed an interesting version of such where the SM 
gauge bosons and the third generation of quarks and leptons live in the D(= 6, 8, · · · )
dimensional bulk, while the first and second generations are confined in the 3-brane (4
dimensional Minkowski space-time). 

[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which 

●� the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time 
(PST), 

●� the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) 
and move from one of PST or ISS to the other, and 

●� the third generation fermions have two feet in PST but move in ISS 

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8
dimensional SpaceTime. ] 

Gauge interactions in higher dimensions than four become strong in a certain high-energy 
region. Bulk gauge interactions are expected to trigger the top condensation without 
adding ad hoc four-fermion interactions, in contrast to the original version of the 
TMSM. 

However, the dynamics of bulk gauge theories was not concretely analyzed ...[ by 
ACDH ]... In particular, as it turned out the bulk QCD coupling, which is the most 
relevant interaction for the top condensation, has an ultraviolet fixed point (UV-FP) 
or upper bound within the same MSbar scheme of the truncated Kaluza-Klein (KK) 
effective theory as that ...[ the work of ACDH ]... was based on. Thus, it is quite 
nontrivial whether the top condensation is actually realized or not. 

... we have studied the dynamical chiral symmetry breaking (DxSB) in bulk gauge 
theories, based on the ladder Schwinger-Dyson (SD) equation. Switch ing off the 
electroweak interaction in the bulk, we then found that the bulk QCD coupling can ... 
become suffciently large to trigger the top condensation for ... D = 8. 
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For the purpose of model building, we further need to study the effect of the bulk 
electroweak interactions: Since the bulk U(1)Y interaction grows very quickly due to the 
power-like running behavior and reaches immediiately its Landau pole /\_LY , it may 
affect the most favored channel for condensate, i.e., the most attractive channel (MAC). 
We also need to study whether or not the prediction of the top mass agrees with the 
experiments. 

... we demonstrate a possibility that the top condensate is actually the MAC even 
including all of the bulk SM gauge interactions. This is quite nontrivial, because inclusion 
of the strong bulk U(1)Y interaction may favor the tau condensation rather than the top 
condensation. In order for only the top quark to acquire the dynamical mass of the order of 
the EWSB scale, the binding strength should exceed the critical binding strength ... only 
for the top quark ("topped MAC" or "tMAC"). Namely, our scenario works only when... 
the binding strength... of the top ... condensate...[exceeds]... the critical binding 
strength ...[which in turn exceeds]... the binding strength ... of the ... bottom... and 
tau condensates at the scale /\, ... We refer to the scale /\ satisfying ...[those 
relationships]... as the tMAC scale /\_tM. 

For the MAC analysis, we study binding strengths ... by using the one-loop 
renormalization group equations (RGEs) of dimensionless bulk gauge couplings. It is 
in contrast to the analysis of ACDH where all of bulk gauge couplings are assumed equal 
(and strong enough for triggering the EWSB). In order to check reliability of our MAC 
analysis, we also study the regularization-scheme dependence of the binding strengths. 
We calculate gauge couplings in two prescriptions, the MSbar scheme of the truncated 
KK effective theory and the proper-time (PT) scheme. 

There are some varieties in the estimation of ... the critical binding strength ... The naive 
dimensional analysis (NDA) implies ... the critical binding strength ...[is about]... 1, while 
the ladder SD equation yields much smaller value ... the critical binding strength ... 
[about]... 0.1 . As the estimate of ... the critical binding strength ... increases ... the region 
of the tMAC scale gets squeezed. Even if we adopt the lowest possible value of ... the 
critical binding strength ... given by the ladder SD equation, we find that the tMAC scale 
does not exist for the simplest scenario with D = 6. On the other hand, the tMAC scale 
does exist in D = 8 for the value of the ladder SD equation, /\_tM R = 
3.5&endash;3.6, where the compactification scale R^(-1) is taken to be 1-100 TeV. 
For D = 10, the MAC analysis significantly depends on the regularization scheme. 

Once we obtain the tMAC scale tM, we can easily predict the top mass mt and the Higgs 
mass mH by using the renormalization group equations (RGEs) for the top Yukawa and 
Higgs quartic couplings, and the compositeness conditions at the scale /\ = /\_tM. This is 
in contrast to the earlier approach ..[of ACDH]... where the composite scale /\ is treated as 
an adjustable free parameter and fixed so as to reproduce the experimental value of mt. 
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Without such an adjustable parameter, we predict the top quark mass 

mt = 172 - 175 GeV for D = 8 and R^(-1) = 1-100 TeV. 

... We find that the value of mt near the compactification scale R^(-1) is governed by the 
quasi infrared fixed point (IR-FP) for the top Yukawa coupling y ... We also predict the 
Higgs boson mass as mH = 176 - 188 GeV ...[which is close to the range of 1.1 mt = 189 
193 GeV]... 

Thanks to the IR-FP property, the prediction for mt and mH is stable. ... 

Let us consider a simple version of the TMSM with extra dimensions where the SM gauge 
group and the third generation of quarks and leptons are put in D-dimensional bulk, while 
the first and second generations live on the 3-brane (4-dimensional Minkowski space-
time). 

[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which 

●� the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time 
(PST), 

●� the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) 
and move from one of PST or ISS to the other, and 

●� the third generation fermions have two feet in PST but move in ISS 

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8
dimensional SpaceTime. ] 

The D-dimensions consist of the usual 4- dimensional Minkowski space-time and extra ... 
spatial dimensions compactified at a TeV-scale R^(-1). The number of dimensions D is 
taken to be even, D = 6, 8, 10, · · ·, so as to introduce chiral fermions in the bulk. In order 
to obtain a 4-dimensional chiral theory and to forbid massless gauge scalars, we 
compactify extra dimensions on the orbifold ... [ T^(D-4) / Z^((D-4)/2)_2 ]... 

We emphasize that there is no elementary field for Higgs in our model. The chiral 
condensation of bulk fermions may generate dynamically a composite Higgs field, instead. 

Hence we investigate RGEs of bulk gauge couplings including loop effects of the 
composite Higgs. 

We expand bulk fields into KK modes and construct a 4-dimensional effective theory. ... 
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... We calculate the RGEs by using the UV-BCs ... and determine mt and mH through the 
conditions, 

● mt = ( v / sqrt(2)) y(mt), 
● mH = v sqrt( lambda(mH)) ... 
● with v = 246 GeV. 

We show results of mt and mH in Fig ... 8 ... 

for D = ... 8 ... , R^(-1( = 10 TeV for various values of the compositeness scale /\. ... the 
tMAC scale does exist only for D = 8 without much ambiguity, /\_tM R = 3.5-3.6. 
Identifying /\ with tM, we depict the region of the tMAC scale for D = 8 by the shaded 
area in Fig. 8. ... For D = 8 we predict mt = 172 - 175 GeV, and mH = 176 - 188 GeV, for 
the range of the compactification scale R^(-1) = 1-100 TeV. The uncertainties ... also 
include error of alpha_3(MZ) = 0.1172 +/- 0.0020 . 

... the prediction ... for mt is consistent with the reality, the MSbar mass mt = 164.7 +/- 4.9 
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GeV which is calculated from the observed value of the pole mass, 174.3 +/- 5.1 GeV . ... 
our compositeness scale is fixed by the tMAC scale tM by requiring that the top quark 
condensation actually takes place, while other condensations do not. Hence the top mass 
as well as the Higgs mass is the prediction in our approach. ... 

... the value ... is significantly smaller than that of the original TMSM in four dimensions 
which predicted mt >= 200 GeV. Let us consider a simplified RGE for y neglecting the 
electroweak gauge interactions ... we find the quasi IR fixed point y_qIR(mu) ... decreases 
as ...(D-4) increases at mu = R^(-1) ... As a result, the prediction of mt with ...[D-4]... > 0 
is substantially lower than that of the original TMSM with ...D-4]... = 0. ... 

The mechanism is still operative even including the electroweak gauge interactions: In 
Fig. 10, 

we show the quasi IR fixed point and the behavior of y based on the full one-loop RGE 
with various boundary conditions at /\. We also show the Pendleton-Ross (PR) fixed 
point ... As far as ... D = ... 8 ... the value of the PR fixed point is smaller than that of the 
quasi IR fixed point ... The top Yukawa coupling at R^(-1) for D = ... 8 ... is actually 
between ... the PR fixed point ... and ... the quasi IR fixed point ... for a sufficiently large 
top Yukawa, y)/\_ >= 1 , at high energy scale( /\ R )^(D-4) .>> 1 ... We note here that the 
actual prediction of mt with D = ... 8 is even smaller than the value expected from y_qIR. 

We also comment that the predicted values of mt and mH would be stable thanks to these 
fixed points, even if the estimate of the tMAC scale were somewhat changed from ours 
for some reason. ... the lower value prediction of mt than that of the original TMSM can 
also be understood as follows: Since KK modes of the top quark (t^(n)) as well as its zero 
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mode (t^(0)) contribute to the VEV v ... the condensate < tbar^(0) t^(0) > is suppressed 
compared with the original TMSM and so is the top mass. 

Now we discuss implication of our Higgs mass prediction ... The upper limit of mH from 
radiative corrections in the SM is mH < 199 GeV at 95% CL . The prediction ... is still 
below this upper limit. ... 

... SUMMARY AND DISCUSSIONS 

We have argued a viable top mode standard model (TMSM) with TeV-scale extra 
dimensions where bulk SU(3) x SU(2) x U(1) SM gauge interactions (without ad hoc four-
fermion interactions) trigger condensate o only the top quark, but not of other quarks and 
leptons. 

In order for such a situation to be realized, the binding strength ... should exceed the 
critical binding strength ... only for the top quark (tMAC) ... The binding strengths ... were 
calculated by using RGEs for bulk SM gauge couplings. ... We then found that the region 
of the tMAC scale is squeezed out for D = 6 ... while it does exist for D = 8, /\ = (3.5-3.6) 
R^(-1). We were not able to draw a reliable conclusion for D = 10 since the MAC analysis 
for D = 10 strongly depends on the regularization scheme. 

For D = 8, we predicted the top mass mt and the Higgs mass mH: mt = 172 - 175 GeV and 
mH = 176 - 188 GeV, by using RGEs for the top Yukawa and Higgs quartic couplings 
with the compositeness conditions at the tMAC scale tM. Our predictions are governed by 
the quasi IR- FP and hence are stable against varying the composite cale. The predicted 
values would not be changed so much, even if the region of the tMAC scale got wider 
than our estimate for some reason. 

Why is the value ...[ of mt ]... significantly smaller than that of the original TMSM in four 
dimensions which predicted mt >= 200 GeV? The value of the top Yukawa coupling at the 
quasi IR-FP is ... suppress[ed] ...[by a]... factor 2^(-(D-4)/2) ...[so].. the mass of the top 
quark decreases as the number of dimensions increases. ... 

Many issues remain to be explored: 

●� 1) Our results on the tMAC scale are sensitive to the value of ... the critical binding 
strength ... Although we used the reference value of ... the critical binding 
strength ... in the approach of the ladder SD equation neglecting the effect of the 
compactification, it would be more preferable if we can determine ... the critical 
binding strength ... more reliably. For such a purpose, we should take into account 
effects of the compactification scale R^(-1) which turned out not so small 
compared with the tMAC scale /\_tM in our analysis. We also need running of bulk 
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gauge couplings beyond one-loop perturbation. 
●� 2) We incorporated only one composite Higgs doublet into RGEs, assuming other 

possible bound states such as vector/axial-vector bosons are irrelevant. In order to 
justify the assumption, we need to solve bound state problems in the bulk gauge 
theories. Once such a composite scalar exists, it should be a tightly bound state 
formed by strong short distance dynamics with large anomalous dimension. Such a 
system is expected to resemble the gauged Nambu-Jona-Lasinio (GNJL) model 
where the compositeness condition is explicitly formulated. Actually, as it 
happened in the 4-dimensional case, the pure gauge dynamics strong at short 
distance in our case can also induce strong four-fermion nteractions which may 
become relevant operators due to large anomalous dimensions, gamma_m = D/2 
1. ... 

●� 3) There are potential constraints on our model from precision electroweak 
measurements. The summation of KK modes below the cutoff /\ contributes to 
delta rho as delta rho = ( /\ R )^(D-6) ( M_W R )^2 . In our case with /\ = /\_tM, ( / 
\_tM R )^(D-6) = 10 for D = 8, we thus need to take R^(-1) > O(10 TeV), which 
may be subtle about the fine tuning. ... 

●� 4) Masses of other quarks and leptons have not been dealt with in this paper. In the 
original TMSM, these masses are descended from the top condensate through ad 
hoc flavor-breaking four-fermion interactions. The origin of such four-fermion 
interactions will be highly hoped for in the present scenario. 

●� 5) Our scenario crucially relies on the short distance strong dynamics around the 
composite scale. We thus need a better-controlled theory in the UV-region. It 
would be interesting to study a deconstructed/latticized version of our model. ...". 

Tony Smith's Home Page Here is pdf version of this NJL-BHL-HTYamawaki page 

...... 
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Extra gauge field structure uncovered in the Kaluza-Klein framework, 

Class. Quantum Grav. 3 (1986) L99-L105, by N. A. Batakis says: 

"... In a standard Kaluza-Klein framework, 

M4 x CP2 allows the classical unified description of an SU(3) 
gauge field with gravity. 

However, 

the possibility of an additional SU(2) x U(l) gauge field structure is 
uncovered. 

... As a result, M4 x CP2 could conceivably accommodate the classical limit of a fully 
unified theory for the fundamental interactions and matter fields. ... [There are]... two 
generic possibilities ... for the enlargement of Einstein's framework, namely 

●	 ... increase the number of spacelike dimensions ...[which]... is mainly exploited in 
the ...[ordinary]... Kaluza-Klein programme ...[in which]... the extra dimensions 
form a vertical 'internal' compact space of very small ... volume ... and ... 

●	 ... allow the presence of torsion without upsetting the metricity of connections ... 
[which involves not only]... a torsion (totally within M4) ... in the context of the 
Einstein-Cartan theory ...[but also]... the ... mixed components of a torsion in the 
total space, namely components which are neither totally vertical nor completely 
horizontal. ... such a torsion creates a new and non-trivial possibility for the 
accommodation of unified theories in the KK framework ...[in a]... way in which 
an eight-dimensional manifold, locally of the form M4 x CP2, could ... 
accommodate the classical limit of a fully unified theory for the fundamental 
interactions and matter fields ... 

...[In]... M4 x CP2 ... the groups G1 and G2 are SU(3) and SU(2) x U(1), respectively. 

The ... G1 [ SU(3) ] ... results from the well known identification of CP2 with the coset 
space SU(3)/U(2).

 ... the G2 ... SU(2) x U(1) ...[has a]... Killing form is not zero but ... is degenerate, namely 
(- 1, - 1, - 1, 0). However, in view of the U(1) factor ... a non-degenerate metric (- 1, - 1, 
1, - 1) can be (and often is) defined on SU(2) x U(1). This possibility makes SU(2) x U( 1) 
a perfectly acceptable G2 ...The metric is given by ... 
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... and the connection 1-form w^M_N is defined as w^M_N = w^0M_N + K^M_n with 
w^0M_N the Riemannian connection of the metric [shown immediately above]... and the 
contorsion K^M_N defined ... in terms of the torsion ... T^m_ab = k2 theta^m_I F^(2) 
I*_ab where * denotes the M4 dual, k2 is a constant and theta^m_I is a vielbein 
( employed to change the group index I to the [ CP2 ]... index m ) such that g_mn 
theta^m_I theta^n_J = -g_IJ ... The Riemann scalar curvature is then given by an equation 
similar to ...

 ... 

... 

... and the Bianchi identities hold ... The resulting Einstein-Hilbert action ... when 
expressed totally within M4 will, besides gravity (with a cosmological constant), 
contain the two gauge fields [SU(3) and SU(2) x U(1)], with the relative scales 
between the three parts set by ... constants k1 and k2 as in ... 

... We recall 

●	 that A(1) [ of SU(3) ] has been introduced at the level of the metric via the 
Kaluza ansatz ...[and] has a role for the coset space ...[CP2]... analogous to 
that of the Lorentz (or Poincare) group for ordinary spacetime, 

●	 while A(2) has been introduced directly through a field strength F(2) at the level of 
the connection. In view of the Bianchi identities for the manifold [ M4 x CP2 ] ... F 
(2) will have a well defined and conserved energy-momentum tensor. 
However, its gauge group structure is apparently not mandatory. What our 
construction has shown is that the geometry allows a maximal gauge group 
structure ... The corresponding [ G2 = SU(2) x U(1) ] gauge symmetry is 
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apparently unprotected, in contrast to the G1 gauge symmetry. 

These results are obviously desirable in view of the ... association we seek for the two 
gauge fields with the strong and electroweak interactions. We also observe that we have 
exhausted the generic possibilities for the introduction of interaction fields into the 
geometry: besides the metric and a general metric connection, there is no other 
independent intrinsic geometric structure available within our framework. Thus, the 
following geometric picture seems to be emerging. 

●	 The gravitational and SU(3) gauge field potentials must be considered as more 
fundamental and they completely specify the metric - essentially they are the 
metric of M4 x CP2. If no torsion exists, a symmetric metric connection is 
uniquely defined from this metric and M4 x CP2 would then exhibit a complete 
left-right symmetry. 

●	 However, ... [ SU(2) x U(1) ] symmetry will break ... with the introduction of 
torsion. The mixed [torsion] components of the ...[ SU(2) x U(1) symmetry.].. will 
be associated with the spin-1 field F(2) with a (possibly broken) SU(2) x U(l) 
gauge symmetry. 

●	 ...[ The torsion ]... components totally within M4 or CP2 could accommodate 
matter fields in the form of, respectively, spin density and energy-momentum 
density condensates, with mechanisms analogous to those already known ...". 

In the paper, Batakis does not discuss "... the introduction of matter fields ... or related ... issues ...". 

With respect to spinor fermions and spin structure, even though CP2 is not a spin manifold, it is a spin_c 
(complex) manifold as described in the book Spin Geometry by Lawson and Michelsohn (Princeton 
1989) particularly page 392. 

Also, the book Analysis, Manifolds, and Physics by Choquet-Bruhat andDeWitt-Morette with Dillard-
Bleick (North-Holland 1982 rev ed) says at page 418: 

"... In cases where no spinor structure exists, one may define a generalized spin structure. 
In this scheme one makes topological room for a "spin structure" by mixing in with the 
group of a spin bundle an "internal" symmetry group, which is inextricably involved in the 
generalized spinor transformation rule. 

It seems to me that the KK model of Batakis may well have a realistic generalized spin structure, and 
that if the spinor fermion spectrum is inherited from the 8-dim Dirac structure of Cl(1,7) prior to 
breaking the 8-dim spacetime into MxCP2 at lower energies, then the Batakis structure may turn out, 
upon further development, to be very similar to the D4-D5-E6-E7-E8 VoDou Physics model (which is in 
agreement with experiments). 
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An interesting thing about the 1986 paper of Batakis is that it provides a constructive counterexample to 
a well-known paper by Edward Witten entitled Search for a Realistic Kaluza-Klein Theory, published in 
Nuclear Physics B (1981) 412-428, in which Witten said: 

"...seven dimensions is in fact the minimum dimensionality of a manifold with SU(3) 
xSU(2)xU(1) symmetry ... If, therefore, we wish to construct a theory in which SU(3) 
xSU(2)xU(1) gauge fields arise as components of the gravitational field in more than 
four dimensions, we must have at least seven extra dimensions. ...". 

It is sad that Witten's brilliant understanding of higher mathematics is accompanied by such a lack of 
physics intuition.

 In a 1983-84 paper 

Calculation of Gauge Couplings and Compact Circumferences from Self-
Consistent Dimensional Reduction 

by Candelas and Weinberg in Nuclear Physics B237 (1984) 397-441 (reprinted in a book 

Modern Kaluza-Klein Theories 

edited by Applequist, Chodos, and Freund (Addison-Wesley 1987), Candelas and Weinberg say: 

"... we wish to show how fine-structure constants in general can be calculated in certain 
theories, in which the gauge fields arise from the metric of a higher-dimensional space. ... 
There are more general (4+N)-dimensional models ... in which N dimensions form a 
compact manifold, and a massless gauge field appears in four dimensions for each Killing 
vector of this manifold. A general prescription has ... been given for calculating the 
various gauge couplings in such models in terms of the ratio of 2 pi ( 16 pi G )^(1/2) and 
various r.m.s. circumferences. ... In this paper we consider dynamical compactification ... 
The (4+N)-dimensional space is again suposed to break up into a 4-dimensional 
Minkowski space and a curved compact N-dimensional manifold, with the curvature 
governed by Einstein's field equations. ... the energy-momentum tensor on the right-hand 
side on the right-hand side of these equations is ... supposed to arise ... from the one-loop 
fluctuations in various matter fields. ... the energy-momentum tensor is balanced by the 
curvature, ans solutions are possible without mass parameters in the lagrangian, and with 
the scale of the compact manifold set by the gravitational constant ... For an N-
dimensional compact manifold whose linear dimensions are of order rho, the one-loop 
energy density of f light matter fields is of order f rho^(-4-N) . The (4+N)-dimensional 
gravitational constant Gbar is or order G rho^N , and the Einstein tensor is of order rho^(
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2) . Hence ... rho^2 = G f . The L-loop gravitational corrections to the one-loop matter 
energy density ... are less for L >= 2 than the one-loop matter terms by a factor ... ( 1 / f )^ 
(L-1) . Also, the L-loop purely gravitational contributions to the energy density ... are less 
for L >= 1 than the one-loop matter terms by a factor ... ( 1 / f )^L . ... for f sufficiently 
large the scale of the compact manifold is of order sqrt( G f ) ... For manifolds ... 
[including]... spheres, CPN, and manifolds of simple groups ... we can normalize the one 
free parameter rho^2 in the metric ... 

We now make the further assumptions that the matter fields are massless in 4+N 
dimensions ... When a (4+N)-dimensional space breaks up into a 4-dimensional 
Minkowski space and a compact manifold, the perturbations of this metric appear in 4 
dimensions in part as a set of massless fields: the Yang-Mills fields A^mu_a(x) and the 
gravitations field g_mu nu(x) . 

... the classical Einstein-Hilbert action of pure gravity in 4+N dimensions yields in 4 
dimensions an action .. where ... F^mu nu_e are the Yang-Mills curls of those gauge fields 
A^mu_e that correspond to closed Killing curves of the compact manifold ...[if there were 
not many species of matter fields]... then G_0 could be identified as the Newton 
gravitational coupling constant G, and the normalization condition for the Yang-Mills 
fields would yield ... g_e = ( 2 pi ( 16 pi G )^(1/2) / N_e s_e ) ...[where]... s_e is the r.m.s. 
circumference of the manifold along these curves ... However ... assuming ... many 
species of matter fields ... radiative corrections generate induced ... terms ...[involving]... 
new dimensionless coefficients ... D_N_e adn E_N ... we see that [for one-parameter 
manifolds ... of odd dimensionality]... the true Newton constant G is given by ( 1 / 16 pi 
G ) = ( 1 / 16 pi G_0 ) + ( E_N / rho^2 ) ... 

Even a manifold that is stable against all deformations will become unstable if the 
temperature is raised above a critical value T_c ... This suggests that there is a 
dramatic phase transition at T = T_c , in which the compactified dimensions explode 
outward. One wonders ... whether our universe started with equal circumferences in 
all 3+N spatial directions, and became tightly contracted in N of those dimensions 
only when the temperature fell below the critical temperature T_c . ...". 

Note that the critical temperature for dimensional reduction is consistent 
with the cosmology, high-temperature physics, and current-experiment

energy-level physics of the D4-D5-E6-E7-E8 VoDou Physics model. 
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$100,000.00 PRIZE IS CANCELLED
(by Frank Dodd (Tony) Smith, Jr., on 18 March 2009)

The Prize is cancelled due to a number of factors, any one of which is
sufficient, some of which are:

1 - As of now, I know of no active interest in the Prize. Any interest that is
expressed to me after this announcement of cancellation of the prize would be
considered by me to be irrelevant, and not even worthy of response or
discussion.

2 - I have now myself written a summary book of my physics work and put it
on the web as a free pdf web book (471 pages plus front and back covers) at:

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf

and

http://www.tony5m17h.net/E8physicsbook.pdf

3 - The Cornell arXiv no longer seems to me to be as interesting or important as
it once was.

My original Prize Notice was written before December 2004 and contained references to now-obsolete URLs for my
web site. Click here to see the original Prize Notice, but be aware that it has some URL references that are now
obsolete,

In December 2004, my primary web site address became http://www.valdostamuseum.org/hamsmith/

Click here to see a copy of the Prize Notice with references to URLs based there.

In February 2005, I added a web site address at http://www.tony5m17h.net/

Click here to see a copy of the Prize Notice with references to URLs based there.
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T-Quark Mass and

Hyperfinite II1 von Neumann factor

Frank D. (Tony) Smith, Jr., Cartersville - July-August 2002

( contributed to Southeast Section 2002 APS Meeting, October 31 - November 2, 2002, Auburn, Alabama )

For pdf format (450k), Click Here or go to physics/0207095.

Note added August 2003:

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

The material as presented to SESAPS 2002 is at physics/0207095 and at the 2002 pdf version. This html page had
been updated to include the August 2003 material and further material (including some, identifiable by its original LaTeX format,
from hep-ph/9708379 v2) is in a 2003 pdf version HERE and on the web as EXT-2003-087 ( which supersedes earlier version EXT-2003-

083 ) on CERN CDS. and v3 of physics/0207095. [Later material is in [ ]. ]

Note that my theoretical model ( which I call the D4-D5-E6-E7-E8 VoDou Physics Model , because it is based on the Lie algebras
D4,D5,E6,E7,E8 and on Clifford algebra periodicity related to IFA =VoDou ) meets Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e.,
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is possible
logically to lay down such strongly determined laws that within these laws only rationally completely determined

constants occur (not constants, therefore, whose numerical value could be changed without destroying the
theory). ...".

Abstract:

A theoretical model based on the D4 Lie Algebra and Hermitian Symmetric Spaces D5 / D4xU(1) and E6 / D5xU(1)
and related Shilov Boundaries, along with combinatorial relations, allows the calculation of ratios of particle masses:

Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)
Me = 0.5110 MeV
Md = Mu = 312.8 MeV (constituent quark mass)
Mmu = 104.8 MeV
Ms = 625 MeV (constituent quark mass)
Mc = 2.09 GeV (constituent quark mass)
Mtau = 1.88 GeV
Mb = 5.63 GeV (constituent quark mass)
Mt = 130 GeV (constituent Truth Quark mass)

and

W+ mass = W- mass = 80.326 GeV
Z0 mass = 91.862 GeV
Higgs mass = 145.8 GeV
weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

http://www.aps.org/meet/SES02/
http://arxiv.org/abs/physics/0207095
http://arxiv.org/abs/physics/0207095
http://xxx.lanl.gov/abs/hep-ph/9708379
http://cdsweb.cern.ch/search.py?sysno=002414216CER
http://cdsweb.cern.ch/search.py?recid=686587
http://cdsweb.cern.ch/search.py?recid=686587
http://cdsweb.cern.ch/
http://www.daedalus.amacad.org/issues/winter2002/Wilczek.pdf


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/2002SESAPS.html[4/16/18, 1:15:40 AM]

as well as ratios of force strength constants:

Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated)
electromagnetic fine structure constant = 1/137.03608
Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives

color force strength = 0.167 (at 5.3 GeV)
color force strength = 0.121 (at 34 GeV)
color force strength = 0.106 (at 91 GeV)

If Nonperturbative QCD and other things are taken into account, then the color force strength = 0.123 (at 91
GeV)

The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves Feynman's mystery (QED,
Princeton 1985, 1988, at page 129): "... the inverse of ... about 137.03597 ... [the] square [of] ... the amplitude for a
real electron to emit or absorb a real photon ... has been a mystery ever since it was discovered more than fifty years
ago, and all good theoretical physicists put this number up on their wall and worry about it. ...".

The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by February 1984.

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark.

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV.

My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV, consistent
with the theoretical tree-level calculation.

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra which,
through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann Algebra factor.

Table of Contents:

Truth Quark Experimental Results.
Truth Quark - Higgs - Vacua Excited States

Cl(1,7) Clifford Algebra, 8-Periodicity, and Hyperfinite von Neumann Algebra factor.
D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations.

Higgs Mass and Vacuum Expectation Value.
Force Strengths.
Weak Bosons and Weinberg Angle.
Fermions.
Kobayashi-Maskawa Parameters.
Proton-Neutron Mass Difference.
UCC - DCC Baryon Mass Difference.

Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8.

 

Truth Quark Experimental Results.
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In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/-10)(+13/-12)
GeV. The data analyzed by CDF included a 26-event histogram for Semileptonic events with W + (3 or more) jets,
without b-tags, which is Figure 65 of the report. In the histogram, the green bars are in the 140-150 GeV bin, close to
the 130 GeV range that is deemed insignificant by Fermilab's analysts, but considered by me to represent the Truth
quark; the cyan-blue bars represent bins in the 173 GeV range containing Semileptonic events interpreted by Fermilab
as Truth Quarks; and the magenta bars represent bins in the 225 GeV range containing Semileptonic events not
considered by Fermilab's analysts or by me as corresponding to either 130 GeV or 173 GeV Truth Quarks.

The peak of 8 events in the 140-150 GeV bin, shown in green, were excluded from the analysis by CDF on the
grounds that (see page 140 of the report) "... the bin with masses between 140 and 150 GeV/c^2 has eight events.

We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since their width is
narrower than expected for a top signal. ...".

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not expect to find
such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March 1997, D0 (in hep-
ex/9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on data including a histogram
similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0 report, to which I have added colors as
described above:
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Some of the D0 histogram events, shown in cyan-blue, are are in the 150-190 GeV range and do support the CDF
analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF, there is a peak of 5 events in
the 130-140 GeV bin, shown in green, that were excluded from the analysis by D0. I did not see in the D0 report an
explicit discussion of the 5-event peak in the 130-140 GeV bin.

Those 130-150 GeV peaks are from untagged semileptonic events.

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of them, so that
statistics are not as good.

 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/- 4.9(syst.) GeV
based on events that were either SVX tagged, SVX double tagged, or untagged. However, CDF analysis of tagged
semileptonic events (14 of them) gave a T-quark Mass of 142 GeV (+33, -14), as shown in their Figure 2, which is a
plot of events/10 GeV bin vs. Reconstructed Mass in GeV:
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D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure 25:

The figure shows 3 events in the 130-150 GeV range, one event in the 170-180 GeV bin, and one event in the 200-210
GeV bin. According to footnote 10 of hep-ex/9801025,

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its analysis
because it was selected by the dilepton mass analysis. If this event is treated as a l + jets candidate,

it has a fit Chi-squared of 0.92 and fitted Truth Quark mass of 138.7 GeV.

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous type of event,
so that statistics are not so good.

 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of 167.4 +/-
10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events:

I have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark mass greater
than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously reported result in the
dilepton channel ...".
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The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11 events, which
11 events are shown on the following histogram:

I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark mass greater
than 150 GeV.

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4 events are
shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as greater than 160 GeV.
This indicates to me that some changes in the analysis have shifted the event mass assignments upward by about 10
GeV.

Note second, that the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted from the 8-event
revised histogram.

 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of about 168.4
GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the web at
http://wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the D0 analyses. Each of
the 6 events has its own characteristics. In this letter I will only discuss one of them, Run 84676 Event 12814, an
electron-muon dilepton event. This figure

from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino weighting
algorithm.

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event.

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are included by
excluding the third (lowest transverse energy) jet.
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The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while

the 2-jet interpretation supports a 130-140 GeV mass analysis that favors my calculated mass of about 130 Gev.

If the ground state of the Truth Quark is at 130 GeV, then what might the peaks at 173 GeV and 225 GeV
represent? Could they be

Excited States from interactions among Truth Quark - Higgs - Vacua ?

 

 Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138:

The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < phi_vac1 > = 252
GeV ) ground state that is well within the Stability Region below the Triviality Bound and above the Vacuum Stability
bound for a Standard Model with a high-energy cut-off that goes all the way to the Planck energy 10^19 GeV.

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped up along the
red curve within the Stability Region until it hits the Standard Model Critical Point at the magenta dot, where it will be
a Standard Model Truth Quark excited state with mass-energy 225 GeV.

Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by definition on the
Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 252 GeV ) is no longer stable,
and a new vacuum phi_vac2 forms.

In the theoretical model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy Standard
Model, Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more unified structure with
a Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford algebra, an 8-dimensional Spacetime,
and a corresponding high-energy vacuum with < phi_vac2 > = 10^19 GeV = Planck energy.

http://xxx.lanl.gov/abs/hep-ph/0307138
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When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained by Froggatt )
so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 GeV excited Truth Quark
state decays, moving along the blue curve along the Vacuum Stability bound to an intermediate excited state at the
cyan dot at a Truth Quark mass of 173 GeV.

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck energy
phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) then the cyan dot
173 GeV intermediate excited Truth Quark state decays along the green curve to the more stable Truth Quark low-
energy Standard Model one-vacuum ground state at constituent mass of 130 GeV, the green dot.

As a result:

The Truth Quark may provide a Window on the 8th Dimension.

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton events, for
which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 6 D0 dilepton events
described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029 have 3 jets, and I will
here discuss the kinematics of two of those events to illustrate the above-described Truth Quark - Higgs - Vacua
process. The kinematics of those two events are given in Appendix B.2 of the 1997 UC Berkeley PhD thesis of Erich
Ward Varnes. (Similar kinematic data are presented in D0 August 1998, hep-ex/9808029.) In the Varnes Kinematics
tables, there are two numbers for each jet: one is energy after CAFIX corrections; and the second (in parentheses) is
energy after post-CAFIX corrections.

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting algorithm,

has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the Standard
Model Critical Point Truth Quark excited state at the magenta dot. If only the 2 highest energy jets are included ( the
dashed line in the graph ), it has energy around 170 GeV, corresponding to the 2-vacuum intermediate excited Truth
Quark state at the cyan dot, and the energy of the third jet would correspond to the decay down the blue curve along
the Vacuum Stability bound. This same event, if analyzed usingthe matrix-element weighting algorithm that, according
to hep-ex/9808029, "... is an extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45,
1531 (1992)] ...",

http://xxx.lanl.gov/abs/hep-ph/0307138
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
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indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state at constituent
mass of 130 GeV at the green dot.

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the neutrino
weighting algorithm:

It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to the 2-vacuum
intermediate excited Truth Quark state at the cyan dot. If only the 2 highest energy jets are included ( the dashed line
in the graph ), it has energy around 130 GeV, corresponding to the Truth Quark low-energy Standard Model one-
vacuum ground state at constituent mass of 130 GeV at the green dot, and the energy of the third jet would correspond
to the decay down the green curve.

 

Cl(1,7) Clifford Algebra, 8-Periodicity, and a Real Hyperfinite von Neumann Algebra factor.

 

Complex Clifford Periodicity

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

Cl(2;C) = M2(C) = 2x2 complex matrices

spinor representation = 1x2 complex column spinors

Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all the tensor products
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Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

By looking at the spinor representation, you see that "the hyperfinite II1 factor is the smallest von
Neumann algebra containing the creation and annihilation operators on a fermionic Fock space of

countably infinite dimension."

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 factor which represents
Dirac's electron-positron fermionic Fock space.

 

Now, generalize this to get a representation of ALL the particles and fields of physics.

 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the completion of the union of
all the tensor products

Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

where the Real Clifford Periodicity is

Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

The components of the Real Hyperfinite II1 factor are each

Cl(1,7;R)

[ my convention is (1,7) = (-+++++++) ]

Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure

1 8 28 56 70 56 28 8 1
 

D4-D5-E6 Lagrangian Structure.

Construct the Standard Model plus Gravity Lagrangian of the theoretical model based on the structure of the
Cl(1,7) Clifford Algebra. Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure

1 8 28 56 70 56 28 8 1
 

What are the physical interpretations of its representations?

 

There are two mirror image half-spinors, each of the form of a real (1,7) column vector with octonionic
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structure.

The 1 represents:

the neutrino.

The 7 represent:

the electron;

the red, blue, and green up quarks;

the red, blue, and green down quarks.

One half-spinor represents first-geneneration fermion particles, and its mirror image represents first-
generation fermion antiparticles.

Second and third generation fermions come from dimensional reduction of spacetime, so that

first generation - octonions
second generation - pairs of octonions
third generation - triples of octonions

 

There is a (1,7)-dimensional vector representation that corresponds to an 8-dimensional high-energy
spacetime with octonionic structure

that reduces at lower energies to quaternionic structures that are

a (1,3)-dimensional physical spacetime [my convention is (1,3)=(-+++)]
a (0,4)-dimensional internal symmetry space

 

There is a 28-dimensonal bivector representation that corresponds to the gauge symmetry Lie algebra
Spin(1,7)

that reduces at lower energies to:

a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal Lie algebra / Lie
group structure leads to gravity by a mechanism similar to the MacDowell-Mansouri mechanism;
a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is represented on the
internal symmetry space by the structure SU(3) / SU(2)xU(1) = CP2.

 

There is a 1-dimensional scalar representation for the Higgs mechanism.

 

The Cl(1,7) Clifford Algebra structures
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1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)
fit together to form a Lagrangian in 8-dimensional SpaceTime that can be written, prior to dimensional reduction, as

the Integral over 8-dim SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG

where d is the 8-dim covariant derivative

P is the scalar field

F is the Spin(8) curvature

S' and S are half-spinor fermion spaces

D is the 8-dim Dirac operator

GF is the gauge-fixing term

GG is the ghost term

 

As shown in chapter 4 of Gockeler and Schucker,

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8

where Fh8 is an 8-dimensional Higgs curvature term.

After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4-dim
Spacetime of

(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) =

= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII

where cross-terms are eliminated by antisymmetry

of the wedge /\ product

and 4 denotes 4-dim SpaceTime

and I denotes 4-dim Internal Symmetry Space

 

The Internal Symmetry Space terms should be integrated over the 4-dimensional Internal Symmetry Space, to get 3
terms.

The first term is the integral over 4-dim SpaceTime of
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Fh44 /\ *Fh44

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the integral over
4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force).

 

The third term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space of

FhII /\ *FhII

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to the Mayer
Mechanism developed by Meinhard Mayer, terms of the form

L (PP)^2 - 2 M^2 PP

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-sign Lamba
Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written above in the notation
used by Kane and Barger and Phillips. Ni, and Ni, Lou, Lu, and Yang, use a different notation

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of Ni, and Ni, Lou, Lu, and
Yang, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma.

 

Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y])

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P and *[P,P] =
[P,P], then

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 )

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two components of
the complex doublet scalar field, then

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

which is the Higgs Mechanism potential term.

 

In my notation (and that of Kane and Barger and Phillips), 2 M^2 is the square Mh^2 of the tree-level Higgs scalar
particle mass.

In my notation (and that of Kane and Barger and Phillips), P is the Higgs scalar field, and its tree-level vacuum
expectation value is given by

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is set in this model as
the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will be 80.326 GeV,

http://www.ps.uci.edu/physics/mayer.html
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80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 MeV.

The resulting equations, in my notation (and that of Kane and Barger and Phillips), are:

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L

In their notation, Ni, Lou, Lu, and Yang have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-level
value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3.

By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method, Ni, Lou, Lu, and Yang find that:

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and

the fundamental Higgs scalar field mass scale Pn of Ni, Lou, Lu, and Yang is equivalent to the vacuum expectation
value v of the Higgs scalar field in my notation and that of Kane and Barger and Phillips, and

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, but also can
be interpreted as determining the invariant ratio between the mass squares of the Higgs mechanism fundamental mass
scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and since Ln / 3 = Mh^2 / Pn^2 = Mh^2 /
v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at tree-level

Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3.

 

In the theoretical model, the fundamental mass scale vacuum expectation value v of the Higgs scalar field is the
fundamental mass parameter that is to be set to define all other masses by the mass ratio formulas of the model.

v is set to be 252.514 GeV

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will
be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and

so that the electron mass will be 0.5110 MeV.

Then, the tree-level mass Mh of the Higgs scalar particle is given by

Mh = v / sqrt(3) = 145.789 GeV

 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum expectation value v and a
real Higgs field H.

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that

P3 = (1/sqrt(2)) ( v + H )

where v is the vacuum expectation value and H is the real surviving Higgs field.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the theoretical
model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV.

Now, to interpret the term
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(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) =

= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =

= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )

Disregarding some terms in v and H,

FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2

 

 

The second term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space of

Fh4I /\ *Fh4I

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to the
Mayer Mechanism, terms of the form

dP dP

where P is the Phi scalar complex doublet term and d is the covariant derivative.

 

Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y])

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4-dim
SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie bracket product
[X,Y] = 0 so that P([X,Y]) = 0 and therefore

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y)

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the scalar Higgs
field and dx denotes covariant derivative in the X direction.

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim SpaceTime of

 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P =

= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)

Disregarding some terms in v and H,

Fh4I /\ *Fh4I = (1/8) dH dH
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Combining the second and third terms, since the first term is merged into the weak force part of the Lagrangian:

Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =

= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =

= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )

This is the form of the Higgs Lagrangian in Barger and Phillips for a Higgs scalar particle of mass

Mh = M sqrt(2) = v / sqrt(3)= 145.789 GeV

 

To calculate Charge = Amplitude to Emit Gauge Boson and its probability-square, Force Strength:
Three factors determine the probability for emission of
a gauge boson from an origin spacetime vertex to a target vertex:
 
the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume of the spacetime link that is available for the gauge
boson to go through from the origin vertex to the target vertex; and
 
an effective mass factor for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy.
 
In this physics model, force strength probabilities are calculated
in terms of relative volumes of bounded complex homogeneous domains and
their Shilov boundaries.
 
The bounded complex homogeneous domains correspond to
harmonic functions of generalized Laplacians
that determine heat equations, or diffusion equations;
 
while the amplitude to emit gauge bosons in the
HyperDiamond Feynman Checkerboard is a process that
is similar to diffusion, and
therefore also corresponds to a generalized Laplacian.
 
 
In this theoretical  model, all force strengths are 
represented as ratios with respect to the geometric force 
strength of Gravity (that is, the force strength of Gravity 
without using the Effective Mass factor).
   
Therefore, the only free charge, or force strength, parameter
is the charge of the Spin(5) gravitons in the
MacDowell-Mansouri formalism of Gravity. Note that
these Spin(5) gravitons are NOT the ordinary spin-2
gravitons of the low-energy region in which we live.
The charge of the Spin(5) gravitons is taken to be unity, 1,
so that its force strength is also unity, 1.
All other force strengths are determined as ratios
with respect to the Spin(5) gravitons and each other.
 
The force strength probability for a gauge boson to
be emitted from an origin spacetime HyperDiamond vertex
and go to a target vertex is the product of three things:
 
the volume Vol(MISforce) of the target Internal Symmetry Space,
that is, the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
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to go to from the origin vertex;
 
the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce )  
of the spacetime link to the target spacetime vertex 
from the origin vertex; and
 
an effective mass factor 1 / Mforce^2 for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy SU(2) or Spin(5) gauge bosons,
but are either massive Weak bosons due to the Higgs mechanism
or effective spin-2 gravitons. For other forces, the
effective mass factor is taken to be unity, 1.
 
Therefore, the force strength of a given force is
 
alphaforce = (1 / Mforce^2 \) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 
where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
 
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the
target vertex).
 
   
   
The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian             Type       mforce     Qforce 
Group       Symmetric              of 
              Space               Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5          4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3          2       RP^1xS^2 
 
U(1)           -                   -            1         - 
 
   
 
The geometric volumes needed for the calculations,
mostly taken from Hua, are [with unit radius scale]
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Force       M      Vol(M)         Q        Vol(Q)     D       Vol(D) 
 
gravity    S^4    8pi^2/3     RP^1xS^4    8pi^3/3    IV5     pi^5/2^4 5! 
 
color      CP^2   8pi^2/3        S^5       4pi^3   B^6(ball)  pi^3/6 
 
weak    S^2xS^2    2x4pi     RP^1xS^2      4pi^2     IV3      pi^3/24 
 
e-mag      T^4     4x2pi          -           -       -         - 
 
 
 
Using these numbers, the results of the
calculations are the relative force strengths
at the characteristic energy level of the
generalized Bohr radius of each force:
 
 
 
Gauge     Force    Characteristic     Geometric       Total 
Group                 Energy            Force         Force 
                                       Strength      Strength 
 
Spin(5)  gravity   approx 10^19 GeV       1         GGmproton^2 
                                                 approx 5 x 10^-39 
 
SU(3)     color    approx 245 MeV      0.6286         0.6286 
 
SU(2)      weak    approx 100 GeV      0.2535        GWmproton^2 
                                                 approx 1.05 x 10^-5 
 
U(1)      e-mag     approx 4 KeV     1/137.03608    1/137.03608 
    
 
 
The force strengths are given at the characteristic
energy levels of their forces, because the force
strengths run with changing energy levels.
 
The effect is particularly pronounced with the color
force.
 
 
The color force strength was calculated using a simple 
perturbative QCD renormalization group equation
at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
Taking other effects, such as Nonperturbative QCD,
into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 

To calculate Weak Boson Masses and Weinberg Angle:

Denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, corresponding to the massive 
physical weak bosons W+, W-, and Z0. 
   
The triplet  { W+, W-, W0 } 
couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet  { W+, W-, W0 } 
at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.
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The triplet  { W+, W-, Z0 } 
couples directly with the Higgs scalar, 
which carries the Higgs mechanism by 
which the W0 becomes the physical Z0, 
so that the total mass of the triplet  { W+, W-, Z0 } 
is equal to the vacuum expectation value v of
the Higgs scalar field, v = 252.514 GeV.
 
What are individual masses of members
of the triplet { W+, W-, Z0 } ?
 
First, look at the triplet  { W+, W-, W0 } 
which can be represented by the 3-sphere S^3.
 
The Hopf fibration of S^3 as
S^1 --} S^3 --} S^2
gives a decomposition of the W bosons
into the neutral W0 corresponding to S^1 and
the charged pair W+ and W- corresponding
to S^2.
 
 
The mass ratio of the sum of the masses of
W+ and W- to
the mass of W0
should be the volume ratio of
the S^2 in S^3 to
the S^1 in S3.
 
 
The unit sphere S^3 in R^4 is
normalized by 1 / 2.
 
 
The unit sphere S^2 in R^3 is
normalized by 1 / sqrt3.
 
 
The unit sphere S^1 in R^2 is
normalized by 1 / sqrt2.
 
 
The ratio of the sum of the W+ and W- masses to
the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 
Since the total mass of the triplet  { W+, W-, W0 } 
is 259.031 GeV, the total mass of a T - Tbar pair, 
and the charged weak bosons have equal mass, 
we have
 

mW+ = mW- = 80.326 GeV,
 
and mW0 = 98.379  GeV.
 
   

Parity Violation, Effective Masses, and Weinberg Angle:
The charged W+/- neutrino-electron interchange
 
must be symmetric with the electron-neutrino interchange,
 
so that the absence of right-handed neutrino particles requires
 
that the charged W+/- SU(2)
weak bosons act only on left-handed electrons.
 
Each gauge boson must act consistently
on the entire Dirac fermion particle sector,
so that the charged W+/- SU(2) weak bosons
act only on left-handed fermions of all types.
 
The neutral W0 weak boson does not interchange Weyl
neutrinos with Dirac fermions, and so is not restricted
to left-handed fermions,
but also has a component that acts on both types of fermions,
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both left-handed and right-handed, conserving parity.
 
However, the neutral W0 weak bosons are related to
the charged W+/- weak bosons by custodial SU(2)
symmetry, so that the left-handed component of the
neutral W0 must be equal to the left-handed (entire)
component of the charged W+/-.
 
Since the mass of the W0 is greater than the mass
of the W+/-, there remains for the W0 a component
acting on both types of fermions.
 
Therefore the full W0 neutral weak boson interaction
is proportional to
(mW+/-^2 / mW0^2) acting on left-handed fermions
and
 
(1 - (mW+/-^2 / mW0^2)) acting
on both types of fermions.
 
If (1 - (mW+/-2 / mW0^2)) is defined to be
sin(thetaw)^2 and denoted by K, and
 
if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T,
 
then the W0 neutral weak interaction can be written as:
 
W0L = T + K and W0LR = K.
 
 
Since the W0 acts as W0L with respect to the
parity violating SU(2) weak force and
 
as W0LR with respect to the parity conserving U(1)
electromagnetic force of the U(1) subgroup of SU(2),
 
the W0 mass mW0 has two components:
 
the parity violating SU(2) part mW0L that is
equal to mW+/- ; and
 
the parity conserving part mW0LR that acts like a
heavy photon.
 
As mW0 = 98.379 GeV = mW0L + mW0LR, and
 
as mW0L = mW+/- = 80.326  GeV,
 
we have mW0LR = 18.053  GeV.
 
 
 
Denote by *alphaE = *e^2 the force
strength of the weak parity conserving U(1)
electromagnetic type force that acts through the
U(1) subgroup of SU(2).
 
 
The electromagnetic force strength
alphaE = e^2 = 1 / 137.03608 was calculated
in Chapter 8 using
the volume V(S^1) of an S^1 in R^2,
normalized by 1 / \qrt2.
 
 
The *alphaE force is part of the SU(2) weak
force whose strength alphaW = w^2 was calculated
in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
normalized by 1 / sqrt3.
 
 
Also, the electromagnetic force strength alphaE = e^2
was calculated in Chapter 8 using a
4-dimensional spacetime with global structure of
the 4-torus T^4 made up of four S^1 1-spheres,
 
 
while the SU(2) weak force strength
alphaW = w^2 was calculated in Chapter 8
using two 2-spheres S^2 x S^2,
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each of which contains one 1-sphere of
the *alphaE force.
 
 
Therefore
*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 
*e = e / (4th root of 6) = e / 1.565 , and
 
 
the mass mW0LR must be reduced to an effective value
 
 
mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
 
 
for the *alphaE force to act like
an electromagnetic force in the 4-dimensional
spacetime HyperDiamond Feynman Checkerboard model:
 
 
*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 
 
where the physical effective neutral weak boson is
denoted by Z0.
 
 
Therefore, the correct HyperDiamond Feynman Checkerboard values for
weak boson masses and the Weinberg angle thetaW are:

mW+ = mW- = 80.326 GeV;

mZ0 = 80.326 + 11.536 = 91.862 GeV;

Sin(thetaW)^2 = 1 - (mW+/- / mZ0)^2 =

= 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

 

Radiative corrections are not taken into account here,
and may change these tree-level values somewhat.
 

To calculate Fermion Masses:

Constituent Quark Masses:  

To do calculations in theories such as 
Perturbative QCD and Chiral Perturbation Theory, 
you need to use effective quark masses that 
are called current masses.  Current quark masses are different 
from the Pre-Quantum constituent quark masses of our model. 
The current mass of a quark is defined in this model as 
the difference between 
the constituent mass of the quark 
and 
the density of the lowest-energy sea of virtual gluons, 
quarks, and antiquarks, or 312.75 MeV.  
 

The fundamental correctness of the Constituent Quark Mass and the effectiveness of the NonRelativistic Quark Model
of hadrons can be explained by Bohm's quantum theory applied to a fermion confined in a box, in which the fermion is
at rest because its kinetic energy is transformed into PSI-field potential energy. Since that aspect of Bohm's quantum
theory is not a property of most other formulations of quantum theory, the effectiveness of the NonRelativistic Quark
Model confirms Bohm's quantum theory as opposed to those others.
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Fermion Mass Calculations:

First generation fermion particles are also represented
by octonions as follows:
    
 
 
  Octonion                  Fermion  
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
 
     E                      electron 
 
     I                  red  down  quark 
     J                green  down  quark 
     K                 blue  down  quark 
    
 
 
First generation fermion antiparticles are represented
by octonions in a similiar way.
 
Second generation fermion particles and antiparticles
are represented by pairs of octonions.
 
Third generation fermion particles and antiparticles
are represented by triples of octonions.
 
There are no higher generations of fermions than the Third.
 
This can be seen  geometrically as a consequence of the fact 
that
if you reduce the original 8-dimensional spacetime
into associative 4-dimensional physical spacetime
and coassociative 4-dimensional Internal Symmetry Space 
then 
if you look in the original 8-dimensional spacetime
at a fermion (First-generation represented by a single octonion)
propagating from one vertex to another 
there are only 4 possibilities for the same propagation
after dimensional reduction:
 
   
1 - the origin o and target x vertices are both
in the associative 4-dimensional physical spacetime 
   
4-dim Internal Symmetry Space   --------------
   
   
4-dim Physical SpaceTime        ---o------x---
   
   in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion represented
by a single octonion o
    
   
2 - the origin vertex o is in the associative spacetime 
and the target vertex * in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ----------*---
                                     
   
4-dim Physical SpaceTime        ---o----------
   
   in which case there must be a new link from
the original target vertex * in the Internal Symmetry Space
to a new target vertex x in the associative spacetime 
   
4-dim Internal Symmetry Space   ----------*---
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4-dim Physical SpaceTime        ---o------x---
   
   and a second octonion can be introduced at the original
target vertex in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions o and * 
and therefore as a SECOND generation fermion 
   
 
   
3 - the target vertex x is in the associative spacetime 
and the origin vertex o in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ----------x---
   
   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex * in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ---O------x---
   
   so that a second octonion can be introduced at the new
origin vertex O in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions O and o 
and therefore as a SECOND generation fermion 
   
   
and
 
   
4 - both the origin vertex o and the target vertex * 
are in the Internal Symmetry Space,
   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        --------------
   
   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex O in the associative spacetime,
and a second new link from the original target vertex * 
in the Internal Symmetry Space to a new target vertex x
in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        ---O------x---
   
   so that a second octonion can be introduced at the new
origin vertex O in connection with the first new link,
and a third octonion can be introduced at the original
target vertex * in connection with the second new link,
so that the fermion can be regarded after dimensional reduction
as a triple of octonions O and o and * 
and therefore as a THIRD generation fermion.
 
As there are no more possibilities, there are no more generations, 
and we have: 
 
 
The first generation fermions
correspond to octonions   O 
 
and second generation fermions
correspond to pairs of octonions   O x  O 
 
and third generation fermions
correspond to triples of octonions   O x  O x  O
 
 
To calculate the fermion masses in the model,
the volume of a compact manifold representing the
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spinor fermions S8+ is used.
It is the parallelizable manifold S^7 x RP^1.
 
 
Also, since gravitation is coupled to mass,
the infinitesimal generators of the MacDowell-Mansouri
gravitation group, Spin(0,5), are relevant.
 
 
The calculated quark masses are constituent masses, 
not current masses.
 

 

Fermion masses are calculated as a product of four factors:

 

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of 
the half-spinor fermion particle manifold S^7 x RP^1 
that is related to the fermion particle 
by photon, weak boson, and gluon interactions.
 
 
N(Graviton) is the number of types of Spin(0,5) graviton 
related to the fermion. 
The 10 gravitons correspond to 
the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 
2 of them are in the Cartan subalgebra.
 
6 of them carry color charge, 
and may therefore be considered as corresponding to quarks.
 
The remaining 2 carry no color charge, 
but may carry electric charge 
and so may be considered as corresponding to electrons.
 
One graviton takes the electron into itself, 
and the other can only take the first-generation electron 
into the massless electron neutrino.
 
Therefore only one graviton should correspond to the mass
of the first-generation electron.
 
The graviton number ratio of the down quark to the
first-generation electron is therefore 6/1 = 6.
 
 
N(octonion) is an octonion number factor relating up-type quark
masses to down-type quark masses in each generation.
 
 
Sym is an internal symmetry factor, relating 2nd and 3rd
generation massive leptons to first generation fermions.
It is not used in first-generation calculations.

   
The ratio of the down quark constituent mass to the electron mass
is then calculated as follows:
 
Consider the electron, e.
 
By photon, weak boson, and gluon interactions,
e can only be taken into 1, the massless neutrino.
 
The electron and neutrino, or their antiparticles,
cannot be combined to produce any of the
massive up or down quarks.
 
The neutrino, being massless at tree level,
does not add anything to the mass formula for the electron.
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Since the electron cannot be related to any other massive Dirac
fermion, its volume V(Qelectron) is taken to be 1.
 
 
Next consider a red down quark I.
 
By gluon interactions, 
I can be taken into J and K,
the blue and green down quarks.
 
By also using weak boson interactions, 
it can be taken into i, j, and k, 
the red, blue, and green up quarks.
 
Given the up and down quarks, 
pions can be formed from quark-antiquark pairs, 
and the pions can decay 
to produce electrons and neutrinos.
 
Therefore the red down quark (similarly, any down quark)
is related to any part of S^7 x RP^1,
the compact manifold corresponding to
 
{ 1, i, j, k, I, J, K, E }
 
and therefore a down quark should have a spinor manifold
volume factor V(Qdown quark) of the volume of
S^7 x RP^1.
 
The ratio of the down quark spinor manifold volume factor to
the electron spinor manifold volume factor is just
 
V(Qdown quark) / V(Qelectron) = V(S^7x  RP^1)/1 = pi^5 / 3.
 
 
Since the first generation graviton factor is 6,
 

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937
As the up quarks correspond to i, j, and k,
which are 
the octonion transforms under E of I, J, and K 
of the down quarks, 
the up quarks and down quarks
have the same constituent mass mu = md.
 
 
Antiparticles have the same mass as the corresponding
particles.
 
 
Since the model only gives ratios of massses,
the mass scale is fixed so that the electron mass 

me = 0.5110 MeV.
Then, the constituent mass of the down quark is

md = 312.75 MeV, and
the constituent mass for the up quark is

mu = 312.75 MeV.
These results when added up give a total mass of
first generation fermion particles:

Sigmaf1 = 1.877 GeV
As the proton mass is taken to be the sum of the constituent
masses of its constituent quarks
 

mproton = mu + mu + md = 938.25 MeV
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The theoretical calculation is close to
the experimental value of 938.27 MeV.
 
 
   
The third generation fermion particles correspond to triples of
octonions. There are 8^3 = 512 such triples.
 
 
The triple { 1,1,1 } corresponds to the tau-neutrino.
 
 
The other 7 triples involving only 1 and E correspond
to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
 
The symmetry of the 7 tauon triples is the same 
as the symmetry of 
the 3 down quarks, the 3 up quarks, and the electron,
so the tauon mass should be 
the same as 
the sum of the masses of 
the first generation massive fermion particles.
 
 

Therefore the tauon mass is 1.877 GeV.
The calculated Tauon mass of 1.88 GeV is a sum 
of first generation fermion masses, all of which are 
valid at the energy level of about 1 GeV.  
 
However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized 
from the energy level of 1 GeV (where the mass is 1.88 GeV) 
to the energy level of 2 GeV.  
Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent, 
the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 
a Tauon mass of 1.777 GeV.  
 
   

Note that all triples corresponding to the
tau and the tau-neutrino are colorless.
 
 
 
The beauty quark corresponds to 21 triples.
 
They are triples of the same form as the 7 tauon triples,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
 
 
The seven triples of the red beauty quark correspond
to the seven triples of the tauon,
except that the beauty quark interacts with 6 Spin(0,5)
gravitons while the tauon interacts with only two.
 
 
The beauty quark constituent mass should be the tauon mass times the
third generation graviton factor 6/2 = 3, so the B-quark mass is
 

mb = 5.63111 GeV.
 

http://pdg.lbl.gov/
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The calculated Beauty Quark mass of 5.63 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Beauty Quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory Beauty Quark pole mass as 5.0 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 5 GeV is about 0.22. 
Using alpha_s (5 GeV) = 0.22, 
a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 
If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 
   DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).  
 
 
Note that the theoretical model calculated mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV. 
However, 
the theoretical model calculated value of 
the color force strength constant alpha_s at 
about 5 GeV is about 0.166, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 5 GeV is about 0.216, 
and 
the theoretical model calculated value of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.106, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.118.   
   
The theoretical model calculations gives 
a Beauty Quark pole mass (5.3 GeV) 
that is about 6 percent higher 
than the conventional Beauty Quark pole mass (5.0 GeV), 
and 
a color force strength alpha_s at 5 GeV (0.166) such that 
1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 
 
   

Note particularly that triples of the type { 1, I, J },
{ I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
 
 
The truth quark corresponds to the remaining 483 triples, so the
constituent mass of the red truth quark is 161/7 = 23 times the
red beauty quark mass, and the red T-quark mass is
 

mt = 129.5155 GeV
The blue and green truth quarks are defined similarly.
 
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the 
Higgs scalar field vacuum expectation value v = 252.514 GeV),  
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the HyperDiamond Feynman
Checkerboard model.

http://pdg.lbl.gov/
http://xxx.lanl.gov/abs/hep-ex/9708030
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The tree level T-quark constituent mass rounds off to 130 GeV.
 
 
These results when added up give a total mass of
third generation fermion particles:
 

Sigmaf3 = 1,629 GeV
The second generation fermion calculations are:
 
The second generation fermion particles correspond
to pairs of octonions.
 
There are 8^2 = 64 such pairs.
 
The pair { 1,1 } corresponds to the mu-neutrino.
 
the pairs { 1, E }, { E, 1 }, and
{ E, E } correspond to the muon.
 
Compare the symmetries of the muon pairs to the symmetries
of the first generation fermion particles.
 
The pair { E, E } should correspond
to the E electron.
 
The other two muon pairs have a symmetry group S2,
which is 1/3 the size of the color symmetry group S3
which gives the up and down quarks their mass of 312.75 MeV.
 
 
Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass,
which is 1/3 of the up or down quark mass.
 
 

Therefore, mmu = 104.76 MeV.

According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass is about
105.66 MeV.

Note that all pairs corresponding to
the muon and the mu-neutrino are colorless.
 
 
   
The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and I, J, or K.
 
 
The red strange quark is defined as the thrge pairs
1 and I, because I is the red down quark.
 
Its mass should be the sum of two parts:
the { I, I } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.
 
 
Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that
may carry electric charge, into massive particles.
 
 
Therefore the graviton factor for the second and
 
third generations is 6/2 = 3.
 
 
Therefore the symmetry part of the muon mass times
the graviton factor 3 is 312.75 MeV, 

http://pdg.lbl.gov/
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and
the red strange quark constituent mass 
is

ms = 312.75 MeV + 312.75 MeV = 625.5 MeV
The blue strange quarks correspond to the
three pairs involving J,
the green strange quarks correspond to the
three pairs involving K,
and their masses are determined similarly.
 
 
The charm quark corresponds to the other 51 pairs.
Therefore, the mass of the red charm quark should
be the sum of two parts:
 
 
the { i, i }, red up quark mass, 312.75 MeV; and
 
 
the product of the symmetry part of the strange quark
mass, 312.75 MeV, and
 
 
the charm to strange octonion number factor 51/9,
which product is 1,772.25 MeV.
 
 
Therefore the red charm quark constituent mass 
is

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV
 
The blue and green charm quarks are defined similarly,
and their masses are calculated similarly.
 
 
The calculated Charm Quark mass of 2.09 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Charm Quark mass of 2.09 GeV 
corresponds to a conventional pole mass of 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 
a range for the Charm Quark pole mass from 1.2 to 1.9 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the teoretical model value. 
Using alpha_s (2 GeV) = 0.39, 
a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
evaluated at about 2 GeV. 
   
 
These results when added up give a total mass of
second generation fermion particles:
 

Sigmaf2 = 32.9 GeV

 

 

To calculate Kobayashi-Maskawa Parameters:
The Kobayashi-Maskawa parameters are determined in terms of 
the sum of the masses of the 30 first-generation 
fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 

http://pdg.lbl.gov/
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and 
the similar sums for second-generation and third-generation fermions, 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 

The reason for using sums of all fermion masses 
(rather than sums of quark masses only) is that 
all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to
calculate Kobayashi-Maskawa parameters:
 
phase angle d13 = 1 radian ( unit length on a phase circumference )  
 
sin(alpha) = s12 =  
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
           = 0.222198  
 
sin(beta) = s13 = 
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
          = 0.004608
 
sin(*gamma) = 
= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2])  
 
sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
           = 0.04234886
 
The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
an s23 transition is to the second generation and 
not all the way to the first generation, 
so that the end product of an s23 transition has a 
greater available energy than s12 or s13 transitions 
by a factor of Smf2 / Smf1 . 
Since the width of a transition is proportional to 
the square of the modulus of the relevant KM entry and 
the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1 
the effective magnitude of the s23 terms in the KM entries 
is increased by the factor sqrt( Smf2 /Smf1 ) .

 
The Chau-Keung parameterization is used, 
as it allows the K-M matrix to be represented as 
the product of the following three 3x3 matrices:  
 

 
           1               0                 0
 
           0           cos(gamma)        sin(gamma)   
 
           0          -sin(gamma)        cos(gamma)
 

       cos(beta)           0        sin(beta)exp(-i d13)   
 
           0               1                 0   
 
 -sin(beta)exp(i d13)  0             cos(beta)   
 

       cos(alpha)      sin(alpha)            0   
 
      -sin(alpha)      cos(alpha)            0   
 
           0               0                 1   
 

 
The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:
 
 
      d                    s                   b
 

http://pdg.lbl.gov/
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u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
The matrix is labelled by either 
(u c t) input  and  (d s b)  output,  
or, as above, 
(d s b) input  and  (u c t)  output. 
 
 
 
For Z0 neutral weak boson processes, which are suppressed 
by the GIM mechanism of cancellation of virtual subprocesses, 
the matrix is labelled by either 
(u c t) input  and  (u'c't')  output,  
or, as below, 
(d s b) input  and  (d's'b')  output: 
 
 
         d                    s                   b
 
d'  0.975                0.222               0.00249 -0.00388i 
 
s' -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
b'  0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
 
 
 
Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing. 

According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of Particle
Physics:

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three generations,
the 90% confidence limits on the magnitude of the elements of the complete matrix are

         d                    s                   b
 
u    0.9741 to 0.9756     0.219 to 0.226      0.00425 to 0.0048
 
c    0.219 to 0.226       0.9732 to 0.9748    0.038 to 0.044 
 
t    0.004 to 0.014       0.037 to 0.044      0.9990 to 0.9993 

... The constraints of unitarity connect different elements, so choosing a specific value for one element restricts the
range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values generally breaking CP
invariance for the weak interactions. ... Using tree-level processes as constraints only, the matrix elements ...[ of the
90% confidence limit shown above ]... correspond to values of the sines of the angles of s12 = 0.2229 +/- 0.0022, s23
= 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use the loop-level processes discussed below as additional
constraints, the sines of the angles remain unaffected, and the CKM phase, sometimes referred to as the angle gamma
= phi3 of the unitarity triangle ...

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or differences of rates
are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. This is just twice the area of

http://pdg.lbl.gov/2002/contents_sports.html#stanmodeletc
http://pdg.lbl.gov/2002/contents_sports.html#stanmodeletc
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the unitarity triangle. ... All processes can be quantitatively understood by one value of the CKM phase d13 = 59 +/-
13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit is consistent with the value from the CP-
asymmetry measurements of 26 +/- 4 degrees. The invariant measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ...
From a combined fit using the direct measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/-
0.0008 , Im Vtd = -0.0032 +/- 0.0004 ... Constraints... on the position of the apex of the unitarity triangle following
from | Vub | , B mixing, epsilon, and sin2beta. ...

... A possible unitarity triangle is shown with the apex in the preferred region. ...".

 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the Kobayashi-
Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM matrix provides a
consistent picture of all the measured flavor and CP violating processes. ... There is no signal of new flavor physics. ...
Very likely, the KM mechanism is the dominant source of CP violation in flavor changing processes. ... The result is
consistent with the SM predictions. ...".

 

Proton-Neutron Mass Difference:

 

According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev. 
 
The neutron-proton mass difference 1.3 Mev is due to 
the fact that the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.
 
   The magnitude of the electromagnetic energy difference 
mN - mP is about 1 Mev, 
but the sign is wrong:  mN - mP = -1 Mev, 
   and 
the proton's electromagnetic mass is greater than the neutron's.   
 
The difference in energy between the bound states, neutron and proton, 
is not due to a difference between 
the Pre-Quantum constituent masses of the up quark and the down quark, 
calculated in the theory to be equal.  
 
It is due to the difference between the Quantum color force 
interactions of the up and down constituent valence quarks 
with the gluons and virtual sea quarks in the neutron and the proton.  

http://xxx.lanl.gov/abs/hep-ph/0208080
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An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places 
with a 625 Mev strange sea quark.  
 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =
 
=   312  x  0.25   x  0.253  x  0.22   Mev   =   4.3 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 4.3 = 317.05 MeV.  
    
 
Similarly, 
the up quark Quantum color force mass increase is about  
 
(mc - mu)  (mu/mc)^2  a(w)  |V(uc)|  =
 
=  1777  x  0.022  x  0.253  x  0.22   Mev   =   2.2 Mev, 
 
(where 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm) 
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 2.2 = 314.95 MeV.  
 
 
   The Quantum color force Neutron-Proton mass difference is 
 
mN - mP = Qmd - Qmu  =  317.05 Mev - 314.95 Mev = 2.1 Mev.
 
 
Since the electromagnetic Neutron-Proton mass difference is 
 
roughly mN - mP = -1 MeV
 
the total theoretical Neutron-Proton mass difference is 
    

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,
an estimate that is fairly close 
to the experimental value of 1.3 Mev. 
 
 
Note that in the equation 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =   4.3 Mev 
 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed 
by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process. 
 
Note also that the K-M mixing parameter |Vds| is linear.  
Mixing (such as between a down quark and a strange quark) 
is a two-step process, 
that goes approximately as the square of |Vds|: 
First 
the down quark changes to a virtual strange quark, 
producing one factor of |Vds|. 
Then, second,
the virtual strange quark changes back to a down quark, 
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producing a second factor of |Vsd|, which is approximately 
equal to |Vds|. 
 
Only the first step (one factor of |Vds|) appears in the 
Quantum mass formula used to determine the neutron mass. 
If you measure the mass of a neutron,
that measurement includes a sum over a lot of histories
of the valence quarks inside the neutron.
In some of those histories, in my view,
you will "see" some of the two valence down quarks
in a virtual transition state that is at a time
after the first action, or change from down to strange,
and
before the second action, or change back.
Therefore, you should take into account
those histories in the sum in which you see a strange valence quark,
and you get the linear factor |Vds| in the above equation. 
 
 
Note also that 
if there were no second generation fermions, 
or 
if the second generation quarks had equal masses, 
then 
the proton would be heavier than the neutron 
(due to the electromagnetic difference) 
and 
the hydrogen atom would decay into a neutron, 
and 
there would be no stable atoms in our world.  

 

In this model, protons decay by virtual Black Holes over 10^64 years, according to by Hawking and his students who
have studied the physical consequences of creation of virtual pairs of Planck-energy Black Holes.

 

 

UCC - DCC Baryon Mass Difference:

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second generation ]
flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together to form baryons ...
Protons, for example, consist of two up quarks and one down quark (u-u-d), and neutrons have a u-d-d quark content.
Some combinations exist in two different spin configurations, and the SELEX collaboration believes it has identified
both spin levels of the u-c-c baryon. ... Physicists expect the mass difference between u-c-c and d-c-c baryons to be
comparable to the difference in proton (u-u-d) and neutron (u-d-d) mass, since this particle pair is also related by the
replacement of an up by a down quark. The proton-neutron mass splitting, however, is sixty times smaller than the
mass difference between the Xi_cc candidates observed by the SELEX collaboration. ...

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of doubly charmed
baryons seen in their experiment. As a matter of fact, most scientists believed that the SELEX collaboration wouldn't
see any of these particles. ...".

 

An up valence quark, constituent mass 313 Mev, 
can swap places with a 2.09 Gev charm sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (mc - mu)    a(w)    |Vds|         =
 
=   1,777  x  0.253  x  0.22   Mev   =   98.9 Mev, 
 
(where 

http://xxx.lanl.gov/abs/hep-th/9510029
http://www.fnal.gov/pub/ferminews/ferminews02-06-14/selex.html
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a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm)
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 98.9 = 411.65 MeV.  
   
   
A 313 Mev down valence quark can swap places 
with a 625 Mev strange sea quark.  
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (ms - md)  a(w)    |Vds|         =
 
=   312  x  0.253  x  0.22   Mev   =   17.37 Mev, 
   
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 17.37 = 330.12 MeV.  
   

Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at least enough
energy to produce a charm quark, so that in the above equations there is no mass-ratio-squared suppression factor such
as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the neutron-proton mass difference for which the
ambient sea of quark-antiquark pairs has very little energy since the proton is almost stable and the neutron-proton
mass difference is, according to experiment, only about 1.3 MeV.

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only on the
order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the calculation of the neutron-
proton mass difference.

The Quantum color force ucc - dcc mass difference is 
 

mucc - mdcc = Qmu - Qmd = 411.65 MeV - 330.12 MeV = 81.53 MeV

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the theoretically calculated

ucc - dcc mass difference is about 81.53 / 1.3 = 62.7 times the experimental value of the neutron-proton
mass difference,

which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... is sixty
times smaller than the mass difference between the Xi_cc candidates ...". 

 

 

Root Vector Geometry of Fermions, Spacetime, Gauge Bosons, and D4-D5-E6-E7-E8.  

 

The 8 first-generation fermion particles can be represented as 8 vertices of a 24-cell
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The 8 dimensions of unreduced spacetime (which reduces to 4-dimensional physical spacetime plus 4-dimensional
internal Symmetry Space) can be represented as another 8 vertices of the 24-cell

The third set of 8 vertices of the 24-cell then represents the 8 first-generation fermion particles, so that the entire 24-
cell representation looks like

Note that the three sets of 8 vertices correspond to the two half-spinor and the vector representations of the D4 Lie
Algebra are related by triality.

These relationships can also be viewed from the perspective of the Cl(1,7) Clifford Algebra structures

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)
As to the 28-dimensional adjoint representation, 24 of the 28 gauge boson D4 generators can be represented by the
vertices of a dual 24-cell:
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Note that the 24 + 24 = 48 vertices of the two dual 24-cells are 48 of the 72 root vector vertices of the E6 Lie algebra,
and correspond to the 48 root vector vertices of the F4 subalgebra of E6:

The 24 adjoint gauge boson vertices correspond to the 24 root vector vertices of the D4 subalgebra of E6;

When the 8 vector spacetime vertices are added, you get the 32 root vector vertices of the B4 subalgebra of
E6;

When the 8+8 = 16 spinor vertices are added, you get the 48 root vector vertices of the F4 subalgebra of
E6.

Here is how the 24 adjoint gauge boson vertices break down after dimensional reduction to form U(2,2) for gravity
plus SU(3)xSU(2)xU(1) for the Standard Model:

12 of the 24 vertices correspond to the 12 vertices of the cuboctahedron

that is the root vector polytope of the A3 = D3 Lie Algebra SU(2,2) = Spin(2,4) of the 4-dimensional Conformal
Group. Then add the 4 D4 Cartan subalgebra generators to get the 12+4 = 16-dimensional Lie Algebra SU(2,2)xU(1)
= Spin(2,4)xU(1) = U(2,2) that, by a generalization of the MacDowell-Mansouri mechanism, produces Gravity and the
Higgs mechanism, and

12 vertices of the 24 adjoint gauge boson vertices, plus the 4 D4 Cartan Subalgebra generators, represent
the 16-dimensional U(2,2) for construction of Gravity plus Higgs.

That leaves 24-12 = 12 remaining vertices
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4 of which lie on a common line

and represent the generators of the 4-dimensional Lie Algebra U(2) = SU(2)xU(1).

The remaining 8 vertices

form a cube that can be labelled

   tb----xb   
   |\   | \  
   | zb----yb
   | |  |  | 
  yr-|--zr | 
    \|    \| 
     xr----tr

 

Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to the tb-tr
axis, giving the diagram

           yb       
                   
    xb           zb
                   
         tb tr     
                   
    zr           xr
                   
           yr      

 

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of SU(3),
Therefore:

the 12 remaining vertices of the 24 adjoint gauge boson vertices represent the Standard Model Gauge
Group SU(3xSU(2xU(1),

 

 

There is a nice geometric way to see the structures of D4-D5-E6-E7-E8 Lie Algebras:
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Floating above the Penrose-tiled plane in the above image (adapted from Quasitiler) are, going from left to right:

4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 Lie algebra;
two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 8+8 = 16
vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45-dimensional D5 Lie
algebra;
5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half below the 40
D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make up the 72 root vectors of
the 72+6 = 78-dimensional E6 Lie algebra;
two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 E6 root
vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root vectors of the 126+7 =
133-dimensional E7 Lie algebra; and
two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 E7 root
vectors, and two polar points also lying above and below the 126 E7 root vectors, whose56+56+1+1 = 114
vertices add to the 126 E7 root vectors to make up the 240 root vectors of the 240+8 = 248-dimensional E8 Lie
algebra.

 

E6 is an exceptional simple graded Lie algebra of the second kind:

E6 = g = g-2 + g-1 + g0 + g1 + g2

g0 = so(1,7) + R + iR

dim g-1 = 16
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dim g-2 = 8

This gives real Shilov boundary geometry of S1xS7 for (1,7)-dimensional high-energy spacetime representation and
for the first generation half-spinor fermion representations, which is the local structure needed for a local Lagrangian

and calculation of ratios of particle masses and force strengths.

 

Geometric Structure of NonLocal Quantum Theory is given by E6, E7, and E8:

26-dim String Theory with Jordan Algebra structure J3(O)o and Lie Algebra structure E6 / F4 describes
Generalized Bohm Quantum Theory with NonLinear Back-Reaction.
27-dim M-theory with Jordan Algebra structures J3(O) and J4(Q)o and Lie Algebra structure E7 / E6xU(1)
describes Timelike Branes in the MacroSpace of Many-Worlds.
28-dim F-theory with Jordan Algebra structure J4(Q) and Lie Algebra structure E8 / E7xSU(2) describes
Spacelike Branes in the MacroSpace of Many-Worlds.
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Tony's Home

 

 9  1  1 

On 9 (September) 11 in 2001, terrorists destroyed the World Trade Center and
damaged the Pentagon,

but did not damage the

Patriotic Spirit of the USA.

 

What Happened?

What about ISLAM?

How to Respond?

What about Further Attacks?

According to a 29 October 2001 article by David E. Rosenbaum and David Johnston in The New York Times of 30 October 2001:

"... The government warned tonight [29 October 2001] that new terrorist attacks were planned against the United
States in the next week, but it offered no specifics about the nature of the attacks or what the targets might be. ... One
senior government official said the warning appeared to arise from new threats from Osama bin Laden's Al Qaeda
network but offered no evidence. ...

... The alert came on a day when officials announced a suspected case of inhalation anthrax in New York and a case
of skin anthrax in New Jersey. The two would be the first among the recent anthrax cases who neither work for the
government nor are connected to a media company. Also today, federal officials said anthrax had been found in the

http://www.nytimes.com/2001/10/30/national/30ATTA.html
http://www.nytimes.com/
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mailrooms of three more government buildings: the Supreme Court, the State Department and a building on
Independence Avenue that has offices for the Voice of America and agencies of the Department of Health and Human
Services. Because anthrax was found in a Supreme Court mail center in Maryland last week, the justices sat in
another place today for the first time since the court building opened in 1935. ...

... The government issued a similar alert on Oct. 11 ...

... Robert S. Mueller III, director of the Federal Bureau of Investigation, ... said he had no reason to believe that the
new threat was related to the anthrax attacks. This seemed to be a slight change from his suggestion after the last alert
was issued that there might be some connection between the earlier advisory and the anthrax mailings.

As matters now stand, inhaled anthrax, a serious and sometimes fatal illness, has been diagnosed in eight people:
six postal workers and two employees of American Media Inc., a tabloid newspaper company in Florida. Three
of these people have died, one has been released from the hospital and four are hospitalized in serious condition. ...".

 

Tom Clancy wrote, in Debt of Honor (G. P. Putnam's Sons 1994, Berkley 1995):

"... "Good evening, the Captain said first in Japanese, then in English. "This is Captain Sato. ... With luck we should be
in Vancouver at about seven in the morning, local time." ...

... The 747 touched down ... Captain Sato ... looked around ... then headed off to the airport administrative office. ...
"One of our 747s has mechanical'd rather badly," Sato explained. "It will be out of service for three days. I have to fly
to Heathrow to replace the aircraft. ... No passengers ... but a full load of fuel." ... Sato finished his walk-around and
climbed aboard, stopping first at the forward galley. ... "All ready?" he asked. "Preflight checklist complete ..." the
man said just before the steak knife entered his chest. ... "I'm very sorry to do this," Sato told him in a gentle voice. ...
The ground crew was too far away to see into the cockpit, and couldn't know that only one man was alive on the flight
deck. ...

... it had never occurred to anyone to have fighter aircraft aloft over the capital ...

... Sato brought his aircraft around ... the 747 banked left, clearly under precise control ... Sato had been to Washington
often ... including the Capitol Building ... he adjusted his flight path so that he was now roaring right up Pennsylvania
Avenue ... His last voluntary act was to select the point of impact, two thirds of the way up the stone steps ... Nearly
three hundred tons of aircraft and fuel struck the east face of the building at a speed of three hundred knots.
The aircraft disintegrated on impact. ... Next came the building itself. ... one hundred tons of jet fuel erupted from
the shredded fuel tanks, vaporizing ... A Second later it ignited from some spark or other, and an immense fireball
engulfed everything inside and outside of the building. ...".

A promotional quote for Debt of Honor (in Tom Clancy's Without Remorse (Berkley 1994)) from Entertainment Weekly:

"A shocker climax so plausible you'll wonder why it hasn't yet happened."

 

On 9 11 in 2001, it happened!
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[ The above images are from the web at www.economist.co.uk/agenda/displayStory.cfm?story_id=779127 ]

[ Compare these images

from BBC video of The HitchHiker's Guide to the Galaxy ]

 

http://www.economist.co.uk/agenda/displayStory.cfm?story_id=779127
http://news.bbc.co.uk/hi/english/world/
http://www.douglasadams.com/creations/hhgg.html
http://users.milliways.mg-net.de/BSAFH/guide/hg-1-23.html
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According to a 12 September 2001 article in The Boston Herald by by Ed Hayward, Tom Farmer and Cosmo Macero
Jr.:

"... A horrified nation witnessed the shocking carnage as the World Trade Center's "North Tower'' burned and exploded
after it was struck just before 9 a.m. by Los Angeles-bound American Airlines Flight 11, which departed Boston's
Logan Airport at 7:59 a.m. with 81 passengers, two pilots and nine flight attendants. A second jet - United Airlines
Flight 175, that left Logan for L.A. at 8:14 a.m. carrying 56 passengers, seven attendants and two pilots - was captured
on video as it sliced through the "South Tower'' and unleashed a massive fireball just after 9 a.m. ...

[ This image

is from the web at www.spack.nu/wtc/wtcboom.jpg ]

... Roughly 50,000 people worked at the World Trade Center and there was an hour available for evacuations. But the
toll already appeared staggering for the men and women who worked to save lives. A firefighters union official said an
estimated 200 firefighters had died. An estimated 87 police officers were missing.

[ This image

is from the web at news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm ]

Within two hours of the initial Trade Center crash, the fiery nightmare gave way to mind-numbing grief, as both
towers imploded,

[ These images

http://www.bostonherald.com/news/local_regional/ausattk09122001.htm
http://www.bostonherald.com/
http://www.spack.nu/wtc/wtcboom.jpg
http://news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm
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are from the web at news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm ]

raining thick dust, glass shards, metal chunks and human remains on the streets below.

As the twin symbols of American capitalism's global reach crashed to the ground in a smoking heap of dust and
debris, the Pentagon burned after another fiery strike

[ This image

is from the web at news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm ]

[ These images

http://news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm
http://news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm
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are from the web at news.bbc.co.uk/hi/english/world/americas/newsid_1539000/1539839.stm ]

 

- this time American Airlines Flight 77, which left Dulles Airport in Washington, D.C., for Los Angeles with 58
passengers, four attendants and two pilots. ... just moments before it crashed into the Pentagon, Barbara Olson, wife of
Solicitor General Ted Olson, called her husband on a cell phone to tell him hijackers wielding knives and box cutters
had hearded passengers and crew into the back of the plane. ...

A fourth hijacked plane, United Airlines Flight 93, carrying 38 passengers, two pilots and five flight attendands out of
Newark, N.J., crashed in Pennsylvania ...

... Authorities in Massachusetts identified at least five Arab men as suspects in yesterday's terror attacks launched from
Logan International Airport ... Two of the men, whose passports were traced to the United Arab Emirates, were
brothers, one of whom was a trained pilot, a source told the Herald, speaking on condition of anonymity. ...

Once in the air, the hijackers in one plane began killing flight attendants in order to lure a pilot from the cockpit and
seize the plane, said one source. "They started killing stewardesses in the back of the plane as a diversion. The pilot
came back to help and that is how they got into the cockpit,'' said the source. ... The suspects had no guns, but used
shaving kits and other carry-on luggage to smuggle knife-like weapons made up of plastic handles embedded with
razor blades, sources familiar with last night's developments said. That finding is consistent with reports of a flight
attendant's cell-phone call from one of the doomed airliners. ...

While no terrorist group had claimed responsibility, investigators focused quickly on billionaire terrorist fugitive
Osama bin Laden, already tied to the 1993 World Trade Center truck bombing and the 1998 bombings of U.S.
embassies in Kenya and Tanzania. ...".

http://news.bbc.co.uk/hi/english/world/americas/newsid_1539000/1539839.stm
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According to a 12 September 2001 article in The New York Times by James Glanz:

"... The cause of the twin collapse yesterday of the World Trade Center towers in downtown Manhattan was most
likely the intense fire fed by thousands of gallons of jet fuel aboard the two jetliners that crashed into the buildings,
experts on skyscraper design said. The high temperatures, of perhaps 1,000 to 2,000 degrees, probably weakened the
steel supports, the experts said, causing the external walls to buckle and allowing the floors above to fall almost
straight down. That led to catastrophic failures of the rest of the buildings. ... The structural design of the two towers,
fairly common now, was considered innovative in its day. Instead of the heavy internal bracing and heavy exterior
masonry of, for example, the Empire State Building,

[ This image

is from the web at news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm ]

the designers of the trade center towers chose a light glass-and-steel facing threaded by steel columns. Those columns,
61 on each side, gave the towers most of their stiffness and largely held them up ... the situation was much different
from the one that occurred in 1945 when a much smaller plane slammed into the Empire State Building.

[ This image

of a B-25 bomber collidision on a foggy July 1945 day with the Empire State Building at the 78th and 79th floors is from a Wayback web page by
Patrick J. Kiger. ]

That plane, a bomber with a smaller impact and less fuel, ripped a 20-foot hole in the structure, but the building
remained standing. ...".

http://www.nytimes.com/2001/09/12/nyregion/12CENT.html
http://www.nytimes.com/
http://news.bbc.co.uk/hi/english/world/americas/newsid_1537000/1537499.stm
http://www.discovery.com/area/wayback/wayback971027/wayback.html
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Click Here for More 911 Images.

How to Respond: Militarily and Economically?

Military Response

According to a 12 September 2001 article in The New York Times by James Barron: "... At the White House ...

"Freedom and democracy are under attack," the president said. "The American people need to know
we are facing a different enemy than we have ever faced. This enemy hides in shadows and has no
regard for human life. ... But it won't be able to run for cover forever." ...".

According to a 30 October 2001 AP article in The New York Times: "... The United States is committed to keeping
its anti-terrorism campaign going as long as it takes to destroy Osama bin Laden's terrorist network, Gen. Tommy
Franks, commander of the U.S. operation in Afghanistan, said Tuesday. Franks also denied suggestions that the U.S.
operation against Afghanistan's ruling Taliban had reached a stalemate or stalled. ... Franks was in Uzbekistan, where
an estimated 1,000 U.S. soldiers with the Army's 10th Mountain Division have been deployed at an air base at
Khanabad, 90 miles from the northern Afghan border. ... Franks refused to comment when asked whether U.S.
ground troops would be sent into Afghanistan ...".

 

Here are some factors that might be worth considering in evaluating a military response:

If terrorists are determined to be from a region including a country with a friendly government and military
(albeit with at least some unfriendly citizens), such as Saudi Arabia, the UAE, Egypt, or Pakistan, then military
action directed at that country, or involving that country indirectly, might be politically harmful. For example:

according to a 13 November 2001 article by Thomas L. Friedman in The New York times: "... [In] the Storytellers' Bazaar
here in Peshawar ... Pakistan ...[there is]... the Urdu wall graffiti reading "Honor Is in Jihad" and "The
Alliance Between the Hunood [Indians] and Yahood [Jews] Is Unacceptable." ... On the way into
Peshawar I stopped to visit the Darul Uloom Haqqania, the biggest madrasa, or Islamic school, in
Pakistan, with 2,800 live-in students ... rote learning of the Koran ... was the core of their studies. Most
will never be exposed to critical thinking or modern subjects. ... the madrasas provide room, board,
education and clothing for thousands of Pakistani boys &emdash; who would otherwise be left out on the
streets because of the gradual collapse of Pakistan's secular, state education system. ... A sign on the wall
said this room was "A gift of the Kingdom of Saudi Arabia." ... one of the students, an Afghan refugee,
Rahim Kunduz, age 12, ... said: Americans ... "... are unbelievers and do not like to befriend Muslims and
they want to dominate the world with their power." ... The real war for peace in this region ... is in the
schools. ... Americans ... have to be armed with modern books and schools - not tanks. ... Until then,
nothing pro-American will grow here. ...".

If terrorists are determined to be from an unfriendly, but very poor, country, such as Afghanistan (possible home
of Osama bin Laden), then bombing might do as much harm to the innocent civilian population as to terrorists,
and the USA might win some military objectives, but at the cost of losing support of some Islamic people not
only in Afghanistan (such as Sufis, some of whom have opposed Afghan fundamentalists) but also world-wide.
For example:

according to a 29 October 2001 Reuters article by Deborah Zabarenko: "... U.S. radio broadcasts into Afghanistan ...
now include a safety warning: airdropped food parcels are square, unexploded cluster bombs are can-
shaped, and both are yellow, so it is important to tell them apart. ...".

If terrorists are determined to be from an unfriendly, but rich, country such as oil-rich Iraq, then the response

http://www.nytimes.com/2001/09/12/national/12CND-PLANE.html?pagewanted=all
http://www.nytimes.com/
http://www.nytimes.com/aponline/international/AP-Attacks-Uzbekistan.html
http://www.nytimes.com/
http://www.nytimes.com/2001/11/13/opinion/13FRIE.html
http://www.nytimes.com/
http://dailynews.yahoo.com/h/nm/20011029/wl/attack_military_yellow_dc_1.html
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must take into account:
whether deposing the unfriendly leader would lead to regional instability affecting countries with friendly
governments (one possibility is Pakistan) but with substantial unfriendly segments of their population;
whether the unfriendly country (one possiblility is Iraq) will be actively defended by powerful allies, such
as Russia, China, etc.

USA intervention in Afghanistan might further the strategic goals pursued by the USA in the Kosovo/Balkan
USA/NATO conflict. According to a Washington Post article by Vernon Loeb, reprinted in the 14-20 February
2002 Guardian Weekly:

"... U. S. Officials say deployment of U. S. forces eastward from the [Persian] Gulf to the doorstep of
China

since September 11 also underscores a significant shift in the Bush administration's thinking
about the role of the military in projecting American power. ... It is establishing a broader
political and security relationship with the republics of Central Asia, rich in oil and gas
reserves. ... [As in] Bosnia and Kosovo, where the United States still has several thousand
troops ... the Pentagon appears to be moving into Central Asia for the long run. ... The
expanding U.S. deployment into Central Asia is raising eyebrows in Beijing and Moscow,
both of which have strategic interests in the region. Russia considers the five former Central
Asian Soviet republics to be in its sphere of influence. ... China has expressed concern that the
United States is seeking to use the war on terrorism to expand its influence in Central Asia
and the Pacific. ...".

In the Southern part of Central Asia, according to an 18 February 2002 article by Robert Wall in Aviation
Week, "... The standoff between India and Pakistan ... could explode into armed conflict that might
escalate into the use of nuclear weapons. ...".

In the Pacific, according to a 26 February 2002 article by Raymond Bonner in The New York Times, "...
[United States] Special Forces soldiers have arrived on Basilan, a small island at the southern end of the
Philippine archipelago, over the last two weeks ... to help the Philippine Army track down and defeat Abu
Sayyaf, a terrorist organization ... This is probably the largest deployment of Special Forces troops into a
combat zone, other than Afghanistan, since some 50 advisers were sent to El Salvador in the 1980's. ...".

 

An interesting Nixonian point of view is put forward by William Safire in a 5 November 2001 article in The New York
Times:

"... Know your real enemy. It's not just bin Laden and his terrorist cells. It's the movement threatening to
take over the Islamic world. Those beards and their even more dangerous state sponsors want the Saudi
and Kuwaiti oil. That would give them the money to build or buy the nuclear and germ weapons to
eliminate the reasonable Muslims and all the Christian and Jewish infidels. ...

... I'd make a deal with Ankara right now to move across Turkey's border and annex the northern third of
Iraq. Most of it is in Kurdish hands already, in our no-flight zone - but the land to make part of Turkey is

http://www.aviationnow.com/content/publication/awst/awst.htm
http://www.aviationnow.com/content/publication/awst/awst.htm
http://www.nytimes.com/
http://www.nytimes.com/2001/11/05/opinion/05SAFI.html
http://www.nytimes.com/
http://www.nytimes.com/
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the oil field around Kirkuk that produces nearly half of Saddam Hussein's oil. ... We'd provide air cover
and U.N. Security Council support in return for the Turks' setting up a friendly government in Baghdad.
The freed Iraqis would start pumping their southern oil like mad and help us bust up OPEC for good. ...
northern Iraq could be good for nearly two million barrels a day, and the European Union would fall all
over itself welcoming in the Turks. Next, Turkey would solve its internal Kurd problem by making its
slice of Iraq an autonomous region called Kurdistan. ...

... what's the big deal about new borders? Iraq was a 20th-century British concoction. Only 50 years ago,
Israel became a state, and soon there'll be a Palestinian state. New times, new borders. ... Speaking of
Israel ... I'd tell Sharon to annex the Jordan valley, to protect Jordan, but then to hand over the rest of the
West Bank or he's down the tubes. ... Then I'd tell the Saudis and other rich Arabs to build good housing
and plants in Palestine or accept a million Palestinian immigrants. With Iraq's threat neutralized and Iran
coming around, the sheiks will ante up in a hurry. ... Change the flow of money and power in the Middle
East and bin Laden and his boys will fall into our hands like rotten fruit. ...".

A related opinion is described by Thomas E. Ricks in a 6 August 2002 article in The Washington Post, cited by the
Drudge Report:

"... A briefing ... prepared by Laurent Murawiec, a Rand Corp. analyst ... presented on July 10 to the
Defense Policy Board ... recommended that U.S. officials give ...Saudi Arabia ... an ultimatum to stop
backing terrorism or face seizure of its oil fields and its financial assets invested in the United States. ...
The briefing argued that removing ... Saddam Hussein from power in Iraq ... would spur change in Saudi
Arabia -- which, it maintained, is the larger problem because of its role in financing and supporting radical
Islamic movements. ... Murawiec said in his briefing that the United States should demand that Riyadh
stop funding fundamentalist Islamic outlets around the world, stop all anti-U.S. and anti-Israeli statements
in the country, and "prosecute or isolate those involved in the terror chain, including in the Saudi
intelligence services." ... If the Saudis refused to comply, the briefing continued, Saudi oil fields and
overseas financial assets should be "targeted," although exactly how was not specified. ... The report
concludes by linking regime change in Iraq to altering Saudi behavior. This view, popular among some
neoconservative thinkers, is that once a U.S. invasion has removed Hussein from power, a friendly
successor regime would become a major exporter of oil to the West. That oil would diminish U.S.
dependence on Saudi energy exports, and so -- in this view -- permit the U.S. government finally to
confront the House of Saud for supporting terrorism. ... "The road to the entire Middle East goes through
Baghdad," said the administration official, who is hawkish on Iraq. "Once you have a democratic regime
in Iraq, like the ones we helped establish in Germany and Japan after World War II, there are a lot of
possibilities." ... Of the two dozen people who attended the Defense Policy Board meeting, only one,
former secretary of state Henry A. Kissinger, spoke up to object to the anti-Saudi conclusions of the
briefing, according to sources who were there. ....".

According to a 1 August 2002 article in the World Tribune:

"... U.S. officials have confirmed reports that senior Saudi officials have discussed the prospect of nuclear
weapons cooperation with Pakistan. ... the report, authored by former Pentagon official Anthony
Cordesman, said ... Saudi Arabia ... "... did ... buy long-range CSS-2 ballistic missiles from China. Very
senior Saudi officials have held conversations with officials involved in the Pakistani nuclear program,
and possibly with similar officials in other countries." ... The report appears in the latest issue of the State
Department's "U.S. Foreign Policy Agenda." The journal was published on the department's web site and
focused on the topic "Weapons of Mass Destruction: The New Strategic Framework." ... U.S. officials said
Saudi leaders have also discussed the procurement of new Pakistani intermediate-range missiles capable of
carrying nuclear warheads. They said Saudi officials were invited to tour Pakistan's nuclear weapons
facilities and that no sale has been concluded. ...".

 

http://www.washingtonpost.com/wp-dyn/articles/A47913-2002Aug5.html
http://www.washingtonpost.com/
http://www.drudgereport.com/
http://216.26.163.62/2002/me_saudis_08_01.html
http://www.worldtribune.com/
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An issue on which some people become disaffected with the USA, possibly motivating them to join anti-USA terrorist
groups, was described in a 10 November 2001 article by Alexander Stille in The New York Times: "... Charles
Kimball, chairman of the religion department at Wake Forest University in Winston-Salem, N.C., ... said ... "I was
talking to a group of about 150 top executives of the Sara Lee Company, and I asked how many people knew what
U.S. policy in Algeria has been ... Not one person raised their hand, and these are bright, well-informed people." Mr.
Kimball explained that the Algerian government had [in January 1992] canceled elections when it appeared that
Islamic fundamentalists were about to win, a decision supported by the United States and its principal allies. "We
say we stand for one man one vote, but not everywhere. Most of the kids protesting in the streets of Pakistan
know this, and so we need to know it, too." ...".

Yet another issue on which some people become disaffected with the USA was described in an 11 November 2001
article by Amy Harmon in The New York Times: "... many are challenging one of the towering achievements of
American industry during its economic boom years: an unprecedented expansion of intellectual property rights.

Brazil, India and other developing countries argue that America's devotion to the sanctity of patents puts
drugs for AIDS and other diseases beyond the reach of the poor and costs millions of lives. And, they
charge, Washington showed its hypocrisy last month when it considered revoking Bayer's patent on the
anthrax-fighting drug Cipro because it was Americans who seemed at risk. Suddenly, the American stance,
that without patent protection there would be no drugs, seemed hollow. ...
... Civil liberties advocates ... argue that copyright holders are using the Digital Millennium Copyright Act to
restrict the free expression of computer programmers like Dmitry Sklyarov, a Russian who was arrested in the
United States this summer, accused of illegally distributing software that can enable consumers to copy
electronic books. ...".
A 25 June 2001 article on the BBC website says: "... Environmental groups said ... that patenting by
multinational corporations threatened food security and access by farmers to vital genetic resources. ...
The number of crop varieties grown by farmers has plummeted by more than 75% over the past 100 years, as
super strains have come to dominate the global market. ... the US ... along with Canada and Australia ...
believe there should be no restrictions on the "right" to patent genetic resources and that, in any case, this
whole area should come under the World Trade Organisation and not the UN. ...".

 

It would be a silver lining to the cloud of the 911 attack if the response of the USA resulted in resolution of
long-standing sources of disaffection, such as:

the Israeli-Arab conflict;
the Pakistan-India conflict;
undemocratic election processes;
restrictive intellectual property rights on such things as medicine, software, and food; and
unequal economic opportunities.

Economic Response

According to a (Thursday) 13 September 2001 article in the BBC:

"... After an early rollercoaster ride of sharp gains and losses in early trading, shares in Japan have begun
to settle down as the furore in other Asian markets also begins to calm. Trade in Europe on Wednesday
had shown some signs that the world's financial markets were beginning to stabilise, as shares pulled back
some of the ground they had lost, and the dollar strengthened slightly against other currencies. But hopes
that trading on US stock markets would resume on Thursday have been dashed - trading there will not start
until Friday at the earliest.
Governments, central banks and economic authorities around the world have pledged to seek ways

to help stabilise the global financial system in the wake of the US attacks. ...

http://www.nytimes.com/2001/11/10/arts/10PROF.html
http://www.nytimes.com/
http://www.nytimes.com/2001/11/11/business/11PROP.html
http://www.nytimes.com/2001/11/11/business/11PROP.html
http://www.nytimes.com/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1407000/1407301.stm
http://news.bbc.co.uk/
http://news.bbc.co.uk/hi/english/business/newsid_1540000/1540957.stm
http://news.bbc.co.uk/
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... "Today the markets seem to have regained their calm," said Japan's chief cabinet secretary, Yasuo
Fukuda. "I think it is early to say if that sort of state will continue. But fortunately, the Group of Seven
countries are coordinating, as they have in the past. Protecting a free economy is important and the G7 will
do this together." ...

... The chairman of the New York Stock Exchange (NYSE) Richard Grasso said he hoped trading would
resume on Monday at the latest, and that it might begin again on Friday. "Our first and primary concern is
restoring the public's confidence that this marketplace ... will be up and functioning - and no one can
interrupt that resolve," he said. But he added that the NYSE wanted to avoid doing anything that might
interrupt the recovery operation currently underway around the World Trade Center. Trading in
government bonds will begin again on Thursday, and officials at the Chicago Board of Trade and Chicago
Mercantile Exchange where future and options are traded have also said they will resume trade on
Thursday.

Some idea of the problems being faced by the NYSE came from the telephone company Verizon
Communications. The company said the attack on the World Trade Center damaged network facilities that
serve the exchange. "The extent of the work we have to do is just enormous," said Verizon's vice chairman
Larry Babbio. And he added it "could be a very long process" to restore a normal service. ...

... On the currency markets the dollar showed signs of stabilising. It recouped some of its losses it had
made on Tuesday when it dropped sharply against the Swiss franc and Sterling, which were seen as safe-
haven currencies. At 2300 GMT the dollar stood at 90.67 cents to the euro, while one dollar bought 119.52
yen. ...".

The economic response must not only deal with the direct problems of damage to the World Trade Center's people and
buildings, but must also take into account the structural problems of the global economy, and try to prevent the existing
(unfortunately large, but fortunately manageable) damage from triggering much greater, potentially unmanageable,
global-scale economic damage.

It would be a silver lining to the cloud of the 911 attack if the response of the USA resulted in constructive
resolution of structural problems of the global economy,
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Tony's HomeThe picture immediately below is from a 7 April  2003 UGAsports.com web page by Steve Patterson:

This map (from The Times Atlas of World History, Hammond 1993) shows oil fields as dark magenta, gas fields as dark red,
pipelines as red lines, and oil terminals as red cylinders. Much of the oil in the region is in Kuwait and the parts of
Iran, Iraq, and Saudi Arabia that are near the Persian Gulf Coast. Most of the people in that oil-rich area follow Shia
Islam. Another oil-rich region is around Kirkuk, in the Kurdish region of Iraq near Turkey.

Why Attack Iraq ? How Will it End?

Here are Some Tactical Problems with the Attack on Iraq

Consider "Why Attack Iraq?" from the perspective of a CIA man from Alabama: according to a 27 January 1991
article by Norman Moss in the Manchester Guardian Weekly,

"... Miles Copeland ... once said in a radio programme ... ".. governments ... know why they've been
elected ... It's to ensure that their people can maintain their standard of living. And they have to see
that they have access to the raw materials that enable them to do this. That's what they care about in
the Third World. ...".

Click here for a view from the Davos 2003 World Economic Forum.

The Kosovo Conflict was a NATO war, but the prime mover against Iraq is the USA alone, not NATO. Why? Because
NATO includes both the USA (dollar base) and the European Union (euro based), and the fundamental reason for the

http://uga.rivals.com/content.asp?CID=179003
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USA to attack Iraq is to support the dollar against the euro, something that conflicts with the interests of the "Old
Europe" EU.

The Big Prize of the Kosovo Conflict and related activities was Caspian Sea Oil, but, according to an article by W.
Clark in ratville times (January 2003, revised 20 February 2003):

"... Since the mid-late 1990s the Caspian Sea region of Central Asia was thought to hold approximately
200 billion barrels of untapped oil (... comparable to Saudi Arabia's reserve base) ... these oil reserves were
a central component of Cheney's energy plan released in May 2001. ... After three exploratory wells were
built and analyzed, it was reported that the Caspian region holds only approximately 10 to 20 billion
barrels of oil (although it does have a lot of natural gas) ... The oil is also of poor quality, with high sulfur
content. ... this recent realization about the Caspian Sea region has serious implications for the U.S., India,
China, Asia and Europe, as the amount of available hydrocarbons for industrialized and developing
nations has been decreased downward by 20%. (Global estimates reduced from 1.2 trillion to
approximately 1 trillion) [The 1997 total World production was about 25 billion barrels per year, or
about 250 billion barrels per decade.] ... The Bush administration quickly turned its attention to a known
quantity, Iraq, with its proven reserves totaling 11% of the world's oil reserves. ...".

 

So, instead of USA and Europe happily dividing 200 bb of Caspian Oil to USA and 100 bb of
Iraqi Oil to Europe, the USA is (in Spring 2003) in the process of taking Iraq's 100 bb away

from Europe.

 

According to a 16 February 2003 article by Faisal Islam in The Observer: "...

In October 2000 Iraq ....[dumped]... the US dollar ... for the ... euro.

The changeover was announced on almost exactly the same day that the euro reached its lowest ebb, buying just $0.82,
and the G7 Finance Ministers were forced to bail out the currency.

On ...[14 February 2003]... the euro had reached $1.08, up 30 per cent

from that time. ... The marked appreciation of the euro, higher interest rates, and the ability to pay mainly European
suppliers in euros is believed to have made hundreds of millions for ...[Iraq]...".

According to a January 2003, revised 20 February 2003, article by W. Clark (including quotes from an "anonymous
former-government employee/macroeconomist", among others) in ratville times:

"... The United States economy is intimately tied to the dollar's role as reserve currency. ... The real
reason for this ... war is ...[the USA]... goal of preventing further Organization of the Petroleum
Exporting Countries (OPEC) momentum towards the euro as an oil transaction currency standard.
... especially... Iran -- the 2nd largest OPEC producer who is actively discussing a switch to euros for
its oil exports ...

... during 2002 the majority of reserve funds in Iran's central bank have been shifted to euros. It appears
imminent that Iran intends to switch to euros for their oil currency. ... the [USA] ... are eyeing Iran and
even Saudi Arabia. As one senior British official put it: 'Everyone wants to go to Baghdad. Real men want
to go to Tehran.'" ...

... in order to pre-empt OPEC, ...[the USA needs]... to gain geo-strategic control of Iraq along with its 2nd

http://www.ratical.org/ratville/CAH/RRiraqWar.html
http://www.ratical.org/ratville/CAH/RRiraqWar.html
http://www.observer.co.uk/Print/0,3858,4606565,00.html
http://www.ratical.org/ratville/CAH/RRiraqWar.html
http://www.ratical.org/ratville/CAH/RRiraqWar.html
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largest proven oil reserves. ... the ... framework entails a large and permanent military presence in the
Persian Gulf region in a post-Saddam era, just in case ...[the USA needs]... to surround and control
Saudi's Ghawar oil fields ...

... the dollar-euro threat is powerful enough that ...[the USA]... will rather risk much of the
economic backlash in the short-term to stave off the long-term dollar crash of an OPEC transaction
standard change from dollars to euros. All of this fits into the broader Great Game that encompasses
Russia, India, China. ...

... This information about Iraq's oil currency is being censored by the U.S. media and the Bush
administration as the truth could potentially curtail both investor and consumer confidence ...[and]...
create political pressure to form a new energy policy that slowly weans us off Middle-Eastern oil ...

... What would happen if OPEC made a sudden (collective) switch to euros, as opposed to a gradual
transition? ... oil-consuming nations would have to flush dollars out of their (central bank) reserve funds
and replace these with euros. The dollar would crash anywhere from 20-40% in value ... You'd have
foreign funds stream out of the U.S. stock markets and dollar denominated assets, there'd surely be a run
on the banks much like the 1930s, the current account deficit would become unserviceable, the budget
deficit would go into default, and so on. ...

... a large spike in oil prices could create huge problems for the imperiled Japanese banking system, the
world's largest holder of U.S. dollar reserves. ....

... other OPEC members including Venezuela ... the fourth largest producer of oil ... may switch to euros
just as Saddam did in November 2000. ... North Korea ... recently decided to officially drop the dollar
and begin using euros for trade, effective Dec. 7, 2002. ... developing countries ... Venezuela and China
...[are]... diversifying their currency reserves away from dollars and balanced with euros. ... the Russian
central bank said it was lowering the U.S. asset portion of its foreign exchange reserves -- in other words
selling Treasurys -- calling the dollar a low-yielding currency. ... some of the large Asian central banks --
that between them hold the lion's share of the world's dollar reserves -- are also considering rejigging their
Treasury holdings. ...

... The U.S. economy has acquired significant structural imbalances, including our record-high trade
account deficit (now almost 5% of GDP), a $6.3 trillion dollar deficit (60% of GDP), and the recent
return to annual budget deficits in the hundreds of billions. ... The reality is that the strength of the U.S.
dollar since 1945 rests on its being the international reserve currency. ...

... The U.S. prints hundreds of billions of these fiat petro-dollars, which are then used by nation states to
purchase oil/energy from OPEC producers (except Iraq, to some degree Venezuela, and perhaps Iran in the
near future). These petro-dollars are then re-cycled from OPEC back into the U.S. via Treasury Bills or
other dollar-denominated assets such as U.S. stocks, real estate, etc. In essence, global oil consumption
provides a subsidy to the U.S. economy. ...

... an Asia Times article discusses the ...[USA]... fiat oil currency and dollar hegemony ...

"Ever since 1971, when US president Richard Nixon took the dollar off the gold standard (at
$35 per ounce) that had been agreed to at the Bretton Woods Conference at the end of World
War II, the dollar has been a global monetary instrument that the United States, and only the
United States, can produce by fiat. The dollar, now a fiat currency, is at a 16-year trade-
weighted high despite record US current-account deficits and the status of the US as the
leading debtor nation. The US national debt as of April 4 was $6.021 trillion against a gross
domestic product (GDP) of $9 trillion.

World trade is now a game in which the US produces dollars and the rest of the world
produces things that dollars can buy. The world's interlinked economies no longer trade to
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capture a comparative advantage; they compete in exports to capture needed dollars to service
dollar-denominated foreign debts and to accumulate dollar reserves to sustain the exchange
value of their domestic currencies. To prevent speculative and manipulative attacks on their
currencies, the world's central banks must acquire and hold dollar reserves in corresponding
amounts to their currencies in circulation. The higher the market pressure to devalue a
particular currency, the more dollar reserves its central bank must hold. This creates a built-in
support for a strong dollar that in turn forces the world's central banks to acquire and hold
more dollar reserves, making it stronger. This phenomenon is known as dollar hegemony,
which is created by the geopolitically constructed peculiarity that critical commodities, most
notably oil, are denominated in dollars. Everyone accepts dollars because dollars can buy oil.
The recycling of petro-dollars is the price the US has extracted from oil-producing countries
for US tolerance of the oil-exporting cartel since 1973.

By definition, dollar reserves must be invested in US assets, creating a capital-accounts
surplus for the US economy. Even after a year of sharp correction, US stock valuation is still
at a 25-year high and trading at a 56 percent premium compared with emerging markets.

. . . The US capital-account surplus in turn finances the US trade deficit. Moreover, any asset,
regardless of location, that is denominated in dollars is a US asset in essence. When oil is
denominated in dollars through US state action and the dollar is a fiat currency, the US
essentially owns the world's oil for free. And the more the US prints greenbacks, the higher
the price of US assets will rise. Thus a strong-dollar policy gives the US a double win."

... in December 2002 ten additional countries were approved for full membership into the E.U. In 2004
this will result in an aggregate GDP of $9.6 trillion and 450 million people, directly competing with the
U.S. economy ($10.5 trillion GDP, 280 million people). ... This does not include other potential E.U./euro
entrants such as the ... major oil producers in the North Sea ... U.K. ...[and]... Norway ...[and]... Denmark
and Sweden. ...

... The American people are not aware of the issues discussed in this essay because the U.S. mass
media has been reduced to a handful of consumption/entertainment and profit-oriented
conglomerates that filter the flow of information within the U.S. Sadly, part of today's dilemma lays
within these U.S. media conglomerates that have failed in their responsibilities to inform the People. ...
The Internet should not be our only source of real, unfiltered news. ...

... Below are excerpts from ...[Coilin Nunan's www.feasta.org]... article "Oil, Currency, and the War on
Iraq":

"... The purely economic arguments for OPEC converting to the euro, at least for a while,
seem very strong. The Euro-zone does not run a huge trade deficit nor is it heavily indebted to
the rest of the world like the US and interest rates in the Euro-zone are also significantly
higher. The Euro-zone has a larger share of world trade than the US and is the Middle East's
main trading partner. And nearly everything you can buy for dollars you can also buy for
euros -- apart, of course, from oil. ...

... Which perhaps helps explain why the US is increasingly turning to its second major tool
for dominating world affairs: military force." ...".

 

Here is a bit more about Miles Copeland:

According to a 27 January 1991 article by Norman Moss ( entitled CIA man from Alabama - a modern Machiavelli )

http://www.feasta.org/
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in the Manchester Guardian Weekly,

"... Miles Copeland, born July 16, 1913; died January 14, 1991 ... at his home near Oxford [England], aged
77 ... played the "game of nations" ...[and]... then set out to describe the real world of power politics and
the motivations that lie behind the moves. ... In his first book, The Game of Nations (1969) ... at a time
when nobody thought of Congressional hearings into the Agency's doings ... he always presented himself a
"a longtime subscriber to that now unfashionable and much derided old slogan, "My country right or
wrong" ... he ... depicted ... the CIA's clandestine activities as a necessary part of government operations ...
he explained and justified subversin, deceit, bribery and assassination ...

... he once said in a radio programme ... ".. governments ... know why they've been elected ... It's to ensure
that their people can maintain their standard of living. And they have to see that they have access to
the raw materials that enable them to do this. That's what they care about in the Third World. ...

... An Alabaman with a marked Southern accent, and a one-time jazz trumpeter (one of his sons was to
become a drummer in the band called The Police, and another a millionaire entrepreneur in the world of
pop music), Copeland joined the intelligence world during the Second World War, in the US Army's
Counter-Intelligence Corps and then in "Wild Bill" donovan's OSS. ... he went back to Washington and
sat in on the committee that created the Central Intelligence Agency. After formally leaving the agency, he
went into private consultancy, advising international corporations, which increasingly conducted their own
foreign policy ... However, Copeland claims in his 1988 autobiography, The Game Player, that ... "I have
been ... a "loyal alumnus", doing jobs that needed doing but the agency wouldn't dare to do." ...

... W L Webb adds [to the Guardian article]:

Miles Copeland, loyal to the firm as ever, spent part of he summer of 1980 campaigning for its former
director, "Bush for President," until Reagan got the nomination. Thereafter, "I rallied a number of former
CIA officers to form something we called the "Bush League" to ensure that on international affairs George
Bush would be the best-informed vice-president in history." ...

...[in the]... Epilogue to his memoirs (The Game Player ... 1988) ...[he says]...

"We could take on a war with another great power tomorrow, and probably win. But, even with the
help of the Israelis - especially with the help of the Israelis! - we couldn't defeat the Iranians, the
"Arabs", the world of Islam or the whole Third World if it should turn against us. ...".

According to an article by W. Clark in ratville times (January 2003, revised 20 February 2003), quoting an unnamed
"expert friend":

"... One of the dirty little secrets of today's international order is that the rest of the globe could topple
the United States from its hegemonic status whenever they so choose with a concerted abandonment
of the dollar standard. This is America's preeminent, inescapable Achilles Heel for now and the
foreseeable future. ...

... That such a course hasn't been pursued to date bears more relation to the fact that other Westernized,
highly developed nations haven't any interest to undergo the great disruptions which would follow - but it
could assuredly take place in the event that the consensus view coalesces of the United States as any sort
of 'rogue' nation. In other words,

if the dangers of American global hegemony are ever perceived as a greater liability than the dangers of
toppling the international order

(or, alternately,

if an 'every man for himself' crisis ... spirals out of control and forces their hand).

http://www.ratical.org/ratville/CAH/RRiraqWar.html
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The Bush administration and the neo-conservative movement has set out on a multiple-front course to
ensure that this cannot take place, in brief by a graduated assertion of military hegemony atop the
existent economic hegemony. ...".

 

According to a Yale lawmeme web page, initial post 19 February 2003: "... Laurie Garrett is a science journalist and
Pulitzer prize-winner; her best-known work is The Coming Plague. She's a medical and science writer for Newsday, a
daily New York City newspaper; last month, she attended the World Economic Forum in Davos ... and writes her
friends an email about the experience. Two weeks later, that email is ... archived on the Web ...". Here are some
excerpts from Laurie Garretts' archived e-mail:

"... Welcome to Earth: meet the leaders. ...

... Overall, here is what I learned about the state of our world: ...

... The mood was very grim. ... These WEF folks are freaked out. ... Entire sessions were devoted to
arguing which poses the greater asymmetric threat: nuclear, chemical or biological weapons. ...

... The global economy is in very very very very bad shape. Last year when WEF met here in New York
all I heard was, "Yeah, it's bad, but recovery is right around the corner". This year "recovery" was a word
never uttered. Fear was palpable -- fear of enormous fiscal hysteria. The watchwords were
"deflation", "long term stagnation" and "collapse of the dollar". All of this is without war. ...

... I learned that the US economy is the primary drag on the global economy, and only a handful of
nations have sufficient internal growth to thrive when the US is stagnating. ... 

... If the U.S. unilaterally goes to war, and it is anything short of a quick surgical strike (lasting less than 30
days), the economists were all predicting extreme economic gloom: falling dollar value, rising spot market
oil prices, the Fed pushing interest rates down towards zero with resulting increase in national debt, severe
trouble in all countries whose currency is guaranteed agains the dollar (which is just about
everybody except the EU), a near cessation of all development and humanitarian programs for poor
countries. Very few economists or ministers of finance predicted the world getting out of that economic
funk for minimally five-10 years, once the downward spiral ensues. ...

... Except for diehard American Republicans, a few Brit Tories and some Middle East folks ... The rich --
whether they are French or Chinese or just about anybody -- are livid about the Iraq crisis primarily
because they believe it will sink their financial fortunes. ...

... I learned from American security and military speakers that, "We need to attack Iraq not to punish it
for what it might have, but preemptively, as part of a global war. Iraq is just one piece of a campaign
that will last years, taking out states, cleansing the planet." ...

[ If the Euro were to become an alternative Reserve and Petroleum Currency, the only way the USA could get the rest
of the world to take its Dollars and support its current standard of living would be to use military force to "cleanse the
planet" of those who refuse to go along. ]

... there were ... several Middle East respresentatives who ... believe bringing down Saddam Hussein and
then pushing the Israel/Palestine issue could actually result in a Golden Age for Arab Islam.
...[However]... the King of Jordan, the Prime Minster of Malaysia, the Grand Mufti of Bosnia ... believe
that the Islamic world must recapture the glory days of 12-13th C Islam. That means finding tolerance and
building great education institutions and places of learning. ..

... I learned that the only economy about which there is much enthusiasm is China, which was

http://research.yale.edu/lawmeme/modules.php?name=News&file=article&sid=938
http://www.topica.com/lists/psychohistory/read/message.html?mid=1711891071&sort=d&start=4389
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responsible for 77% of the global GDP growth in 2002.

[ According to an 8 May 2003 Independent article by Jasper Becker: "... In January [2003], China was described as the
motor of economic growth. ... the effect of Sars is being compared in Asia to the disastrous plunge after the 1997
Asian financial crisis ... every foreigner who can is leaving [China] ... Chinese businessmen also fear going abroad in
case they are put into quarantine ... Hong Kong's Dragonair airline, which serves mainland cities, says it is carrying
only 700 passengers a day, compared with 13,000 at the year's start, and has grounded nine of its 21 aircraft. ... Sales
of computers in China, the world's second-biggest market, are dropping so quickly that the price of computer chips is
already down. ... Big state companies that were planning to lift spirits in the world's ailing financial services sector
with big public stock offerings are holding off. The huge People's Insurance Company is delaying its $600m stock
market float until the autumn, as are Sinotrans, Shanghai Forte Land and Soho China. Standard & Poor's is predicting
that bank profits could slide this year by as much as 45 per cent in Hong Kong and 25 per cent in Singapore if the
slowdown lasts until the end of the year. ... Foreign investment is also bound to fall steeply. The number of contracts
signed at the Guangzhou trade fair this year was down by three quarters ... The 1997 Asian financial crisis had political
as well as economic ramifications across the region, including the downfall of the Suharto regime in Indonesia and the
independence of East Timor. China escaped unscathed then, but it may not be so lucky this time. ...". ]

But the honcho of the Bank of China, Zhu Min, said that fantastic growth could slow to a crawl if China
cannot solve its rural/urban problem. Currently 400 million Chinese are urbanites, and their average
income is 16 times that of the 900 million rural residents. Zhu argued China must urbanize nearly a
billion people in ten years! ...".

 

According to a 25 February 2003 article by George Monbiot in the Guardian:

"... Already, strategists in China are suggesting that the yuan should replace the dollar as East Asia's
reserve currency. Over the past year, as the Observer revealed on Sunday, the euro has started to
challenge the dollar's position as the international means of payment for oil. The dollar's dominance of
world trade, particularly the oil market, is all that permits the US Treasury to sustain the nation's massive
deficit, as it can print inflation-free money for global circulation. If the global demand for dollars falls, the
value of the currency will fall with it, and speculators will shift their assets into euros or yen or even yuan
...".

 

A Happy Ending would probably require a unification of the Dollar, Euro, Yuan, and Yen, with each country
giving up special advantages of exclusive control of its currency in exchange for being part of a unified happy

Earth.

 

Some Tactical Problems with the Attack on Iraq

Although the US/UK have such a vast superiority over Iraq in weaponry, industry, and population that it is likely that
the US/UK will eventually prevail, some tactical problem with their attack on Iraq have become evident:

Acccording to a BBC article by Jonathan Marcus on 28 March 2003:

 "... "The enemy we're fighting is different from the one we had war-gamed against," says Lieutenant
General William Wallace, the senior US ground commander in Iraq. ...".

According to a 21 August 2002 article by Julian Borger in The Guardian:

"... The biggest war game in US military history, staged this month at a cost of £165m with 13,000 troops,

http://news.independent.co.uk/world/asia_china/story.jsp?story=404128
http://www.monbiot.com/dsp_article.cfm?article_id=564
http://news.bbc.co.uk/1/hi/world/middle_east/2894549.stm
http://www.guardian.co.uk/usa/story/0,12271,778139,00.html
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...[was]... designed to test experimental new tactics and doctrines advocated by the defence secretary,
Donald Rumsfeld ... General Paul Van Riper, a retired marine lieutenant-general, told the Army Times
that ... that the Pentagon might wrongly conclude that its experimental tactics were working. ... as
commander of a low-tech, third-world army, Gen Van Riper ... repeatedly outwitted US forces. ... He sent
orders with motorcycle couriers to evade sophisticated electronic eavesdropping equipment. When the US
fleet sailed into the Gulf, he instructed his small boats and planes to move around in apparently aimless
circles before launching a surprise attack which sank a substantial part of the US navy. The war game had
to be stopped and the American ships "refloated" so that the US forces stood a chance. ...".

According to a 6 September 2002 article by Nicholas D. Kristof, at NYTimes.com, as quoted on a blackj
bigmagic.com web page:

"... The game, Millennium Challenge 2002 ... was not directly about Iraq. It was scripted as a war against
Iran set in 2007. ... The people running the war games ... ordered the enemy to pull its forces back in order
to allow American units to land safely ...[and]... ordered the enemy to disclose some of its troop locations
so that the Americans could find them ... when the enemy figured out how to move its chemical weapons
around so that the Americans could not find them, that caused problems for the simulation - so control of
the chemical weapons was handed over to the Americans, who then managed to destroy them. The
Pentagon view of the exercise, not surprisingly, is ... glowing: U.S. technology and coordination shined
(and the U.S. crushed the enemy in the end). ...".

Acccording to a BBC article on 25 March 2003 ( 22 Muharram 1424 ):

"... Fierce sandstorms are holding up US-led forces in their advance towards the Iraqi capital, Baghdad. ...

... BBC correspondents travelling with coalition troops say units have been halted, with visibility reduced
to just a few metres. However, the weather has not prevented US B-52 aircraft from dropping huge
payloads of bombs south of the capital. Coalition troops are now in Karbala, about 80 km (50 miles) south
of Baghdad, facing the Medina division ... The approaches to Baghdad are flat, but there are also villages,
small towns, orchards and crops, which could provide plenty of cover for Iraqi troops. The Iraqi
authorities say the US-led forces will be in for a surprise when they reach cities, our correspondent there
says. ...".

According to a Reuters report in the 29 March 2003 New York Times:

"... Defense Secretary Donald Rumsfeld repeatedly rejected advice from Pentagon planners that
substantially more troops and armor would be needed to fight a war in Iraq, New Yorker Magazine
reported ...[in an]... article ... by veteran journalist Seymour Hersh ... It also said Rumsfeld had overruled
advice from war commander Gen. Tommy Franks to delay the invasion until troops denied access through
Turkey could be brought in by another route and miscalculated the level of Iraqi resistance. ... Rumsfeld is
known to have a difficult relationship with the Army's upper echelons while he commands strong loyalty
from U.S. special operations forces, a key component in the war. ... Hersh, however, quoted ... an

http://www.bigmagic.com/pages/blackj/column78o7.html
http://www.bigmagic.com/pages/blackj/column78o7.html
http://news.bbc.co.uk/1/hi/world/middle_east/2885359.stm
http://www.nytimes.com/
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unnamed former high-level intelligence official ... as saying the war was now a stalemate. Much of the
supply of Tomahawk cruise missiles has been expended, aircraft carriers were going to run out of
precision guided bombs and there were serious maintenance problems with tanks, armored vehicles
and other equipment ... "The only hope is that they can hold out until reinforcements arrive,'' the former
official said. The article quoted the senior planner as saying Rumsfeld had wanted to "do the war on the
cheap'' and believed that precision bombing would bring victory. ...".

 According to a World Tribune article on 25 March 2003 ( 22 Muharram 1424 ):

"... The first five days of the Iraq War proved that several vital conclusions reached by U.S. military
intelligence and the State Department were wrong ... the Defense Department and the Joint Chiefs of Staff
drafted and approved a rapid ground force drive through Iraq along two fronts that was meant to be
accompanied by punishing air strikes on Baghdad, Tikrit and other major regime strongholds. The allied
war strategy was based on the assumption[s] that the United States would receive significant help
from Turkey as well as Kurdish and Shi'ite opposition forces. ...[and]... that Iraq's military would
collapse on the first day of fighting and that the Republican Guard would soon follow. ...

... Instead ... Iraq's military held firm, Turkey refused to allow the deployment of U.S. troops to form a
second front, and opposition forces failed to battle Iraqi forces. ... The Kurds are simply not moving
against the Iraqis ... They are preparing to fight the Turkish military, which plans to enter northern
Iraq. In the south, the Shi'ite opposition hasn't raised a finger to help us and there is information that
they might attack us if we enter such cities as Karbala and Najaf. ...

... the bombing of what was to have been a meeting by the Iraqi leadership had no significant affect on the
regime ... Saddam, his son and heir-apparent Qusay, Vice President Taha Yassin Ramadan all escaped
serious injury. The only one who might be hurt is Saddam's elder son, Uday, who is not regarded as a
significant element in regime survival. ...

... U.S. military commanders have called the Medina division - deployed around 80 kilometers south of
Baghdad [near Karbala and Najaf] - the linchpin of the Republican Guard force. On Tuesday [25 March
2003], a Marine Corps division attacked the Medina unit in what was described as a fierce engagement. ...
two Apache helicopters were downed and 30 others, which included the advanced AH-64D Longbow
model, were struck by Iraqi small arms and anti-aircraft fire. ... Commanders cut short the air attack before
the U.S. helicopters could incur heavy damage on the T-72 tank force of the Republican Guard. ...

... Retired U.S. Army General Barry McCaffrey ... a leading commander in the 1991 Gulf war ... said
Defense Secretary Donald Rumsfeld underestimated Iraqi resistance as well as the nature of the conflict
that would take place in Iraq. The result was that Rumsfeld dismissed the appeals of U.S. military chiefs to
send additional troops and ground force platforms to Iraq. ...

... lines of communications, logistics and supplies are dangerously overstretched ... Moreover ... there are
insufficient number of U.S. troops to maintain a siege of Baghdad. ... the Iraqi capital is huge, with an
estimated population of 8 million.

At this point ... the State Department is urging the White House to consider an Arab initiative to convince
Saddam to abdicate. Saudi Arabia has urged for a ceasefire and what the kingdom termed an honorable
way to end the war. But ... President George Bush is determined to achieve a military victory and drive
Saddam from power. ... What I think you're going to see over the next few days is the kind of war that the
president thought he'd avoid -- heavy air bombing and a bloody fight that will lead to claims of numerous
Iraqi civilian casualties ...".

 

My opinion is that the failure of the first US President Bush to go on to Baghdad and remove Saddam Hussein
in 1991, before the Iraqi army learned how to use tactics of the Vietnam War instead of the tank battle tactics

http://216.26.163.62/2003/ss_iraq_03_25.html
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of World War II by which Iraq took Kuwait, was a very sad mistake, the bill for which is now being paid by the
lives of US/UK servicemen, innocent civilians, and Iraqi servicemen.

The failure of US President Bush Senior in 1991 is history. So is the 2003 Attack on Iraq by US President Bush Junior.

How will 2003 end? Happy or Realistic ?

The Happy Ending scenario

is to, first, establish in the Persian Gulf Oil Region a democratic regime tolerant of religious and ethnic minorities.
Their oil wealth could be used to foster region-wide cooperative prosperity, perhaps even leading to reconciliation of
long-standing disputes such as those between Turkey and the Kurds and between the world of Islam and Israel.

Then, the USA/Israel could embark on a joint massive government capital program (at least on the scale of the
Manhattan Project and the USA Interstate Highway System) to construct an energy system based on hydrogen
fuel produced by nuclear power, plus nuclear seawater desalting plants, with natural gas as an interim fuel.

Then the people of Earth would have enough energy for everybody to have a high standard of living, there would be
enough fresh water for the Deserts of Earth to Bloom, and present-day Miles Copelands could use their skills to secure
that high standard of living for everyone on Earth, not just citizens of a particular nation.

 

The Realistic scenario

comes from looking at the Happy Ending and asking:

Where will energy come from 40 years from now?
Will Iraq be pacified and unified?

What will the Euro nations, Japan, and China do?
Will the US Dollar remain the exclusive Oil Currency?
A Unified Earth?

Where will energy come from 40 years from now?

The current USA program for Hydrogen fuel seems to me to be woefully inadequate.

The USA National Roadmap plan of US President Bush Junior says:

"... Efforts should focus on existing commercial processes such as steam methane reforming, multi-fuel
gasifiers, and electrolyzers, and on the development of advanced techniques such as biomass pyrolysis and
nuclear thermochemical water splitting, photoelectrochemical electrolysis, and biological methods. ...".

Its emphasis on small-scale things like reformers, and the absence of a big bold nuclear plan, seem to me to be too-
little-too-late, in light of the unpleasant truth that:

http://www.eere.energy.gov/hydrogen
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since the world has only 1,000 billion barrels of oil reserves; and
was using them in 1997 at the rate of 250 billion barrels per decade,

all the worlds' children born in 2003 will, after they hit age 40, live the rest of their lives in a world without oil.

Since nobody on Earth is now embarking on any massive government capital program (at least on the scale of the
Manhattan Project and the USA Interstate Highway System) to construct an energy system based on hydrogen fuel
produced by nuclear power, plus nuclear seawater desalting plants, with natural gas as an interim fuel,

and since such a program may well require a few decades (maybe 40 years or more) to complete Earth-wide,

the next 40 years will probably be an Unhappy Fight among nations for access to the declining amount of oil on
Earth.

The 2003 Iraq War is the first such fight, with the USA/UK trying to take Persian Gulf Oil away from
Euro/France/Germany/Russia, and keep it away from Japan and China.

To the winners will go the remaining oil, and the rest will live in energy-poverty.

At the end of the 40 years, everybody will be in energy-poverty.

For the long run, only nuclear energy can support a large Earth population with a present-day-energy standard of
living.

 

 

Will Iraq be pacified and unified?

According to a 30 March 2003 article by James Webb in The New York Times:

http://www.nytimes.com/
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"... Iraq's leaders have reviewed their mistakes in the first gulf war and have also studied the American
efforts in Somalia and Kosovo.... Within a week ... [t]he War in Iraq ... had degenerated into an
unexpected ugliness in virtually every populated area where American and British forces have come under
fire. Those who believed from intelligence reports and Pentagon war planners that the Iraqi people, and
particularly those from the Shiite sections of the southeast, would rise up to greet them as liberators were
instead faced with persistent resistance. Near Basra, as The Financial Times reported, "soldiers were not
being welcomed as liberators but often confronted with hatred." In the increasingly messy fights around
Nasiriya, Marine units, which earlier were ambushed while responding to what appeared to be a large-
scale surrender, had by the end of the week destroyed more than 200 homes. ... Snippets of news from
Nasiriya give us a picture of chaotic guerrilla warfare, replete with hit-and-run ambushes, dead civilians,
friendly fire casualties from firefights begun in the dead of night and a puzzling number of marines who
are still unaccounted for. ... These actions ... are nothing more than classic guerrilla warfare, no different
in fact or in moral degree from what our troops faced in difficult areas of Vietnam. ...

... even considering the strong likelihood of an allied victory, it is hard to imagine an end point without
an extremely difficult period of occupation.

In fact, what will be called an occupation may well end up looking like the images we have seen in places
like Nasiriya. Do Iraqis hate Saddam Hussein's regime more deeply than they dislike the Americans who
are invading their country? That question will still be with this administration, and the military forces
inside Iraq, when the occupation begins, whether the war lasts a few more days or several more months.

Or worse, the early stages of an occupation could see acts of retribution against members of Saddam
Hussein's regime, then quickly turn into yet another round of guerrilla warfare against American forces.
This point was made chillingly clear a few days ago by the leader of Iraq's major Shiite opposition
group, who, according to Reuters, promised armed resistance if the United States remains in Iraq
after Saddam Hussein is overthrown. Welcome to hell. ...".

In order to secure all the Iraqi oil, the USA?UK would have to control Iraq from the Kirkuk fields near
Turkey/Kurdistan to the Persian Gulf. Long-term order, and hence long-term occupation, by the USA/UK would
require a large standing occupying army, which in turn might be larger than the USA could maintain with a volunteer
army. The USA has not had a military draft since the 1970s, and drafting people to go to Iraq to occupy a land full of
guerrilla resistance is not likely to be popular.

The difficulty of such an occupation is illustrated by the problems that Israel still has with Palestinian terrorists, even
within Israeli home territory.

The USA/UK could avoid occupying all of Iraq by letting Turkey have Kurdistan and the Kirkuk oil fields (which would
then probably go into the Euro currency zone, to help buy admission for Turkey into the European Union), and letting the central part of
Iraq go its own way, and only trying to keep control of the Gulf Coast Oil Fields in the area of Basra. Even such a
reduced area would have guerrilla problems at least as bad as those faced by Israel, and might still require the USA to
institute an unpopular military draft.

If USA/UK fail to pacify and unify Iraq, then it is possible that Euro nations (France, Germany, Russia, et al),
perhaps allied with China and/or Japan, may attempt to form alliances in the Persian Gulf to bring much of its oil
production into the Euro (and/or yen and/or yuan) sphere. What could Euro/Japan/China offer for such an alliance?

They could offer payment for oil in terms of currency that is not as weakened by inflation as is the US Dollar.
As nuclear powers, they could either

(based on Mutually Assured Destruction) directly deter USA/UK from further military action or
provide (overtly or covertly) nuclear weapons (of sufficient range to cover the Persian Gulf) to those in the
Persian Gulf who feel threatened by USA/UK.

They could appeal to Islamic hostility to Israel by offering (overt or covert) military support to the Palestinians
against Israel.
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Such things would accelerate the Unhappy Fight of the next 40 years among nations for access to the declining amount
of oil on Earth.

Will the US Dollar remain the exclusive Oil Currency?

Since the USA is inflating its money supply to cover huge trade and consumer debt,

the USA must export the inflation-depreciated US Dollars to foreign investors

or suffer declining USA living standards.

Since the USA no longer manufactures anything (except military weapons) that foreigners might want to buy, why
should foreign investors hold US Dollars?

If the US Dollar were the only reserve currency on Earth, foreigners would have nothing else to buy. However, since
2000 the Euro has been a possible alternative reserve currency.

How can the USA force foreigners be forced to buy US Dollars?

Either:

by the USA controlling all oil sales and forcing them to be made in US Dollars; or
or by the USA using direct military force against any foreigner who makes alternative investments.

Until the year 2000, the USA saw to it that all oil sales on Earth were made in US Dollars. Then, in 2000, Iraq changed
its oil sales from US Dollars to Euros.

Since the Euro has increased in value from about US$ 0.86 in 2000 to almost US$ 1.10 in 2003, Iraq has made money
by switching to Euros, and other countries, including Venezuela and Iran, have begun to contemplate switching.

In order to stop the profitable trend to the Euro, the USA has fallen back onto covert action against the Venezuela
government (according to an article by W. Clark: "... the Bush administration quickly endorsed the failed military-led coup of Hugo Chavez in
April 2002. Although the coup collapsed after 2 days, various reports suggest the CIA ... approved and may have been actively involved ...".),
direct military force against Iraq, and preliminary threats of military force against Iran.

So far, the covert action against Venezuela has failed and the attack against Iraq looks problematic in the long term, so

the Euro is likely to be an alternative to, and perhaps a replacement of, the US Dollar as the Oil Currency.

The last time the USA faced a crisis of that type was in the1970s

 

http://www.ratical.org/ratville/CAH/RRiraqWar.html
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when US President Nixon took the US Dollar off the gold standard and inflated the money supply to such an extent
that the price of oil also greatly inflated, causing in the USA gasoline shortages and skyrocketing interest rates (prime
rates on the order of 20% around 1980). The USA economy was stabilized only by constructing the petrodollar system
by which oil was sold for US Dollars which were invested back into the USA. The petrodollar system has worked for
about 20 years, keeping USA standards of living high even with huge trade deficits, consumer debt, and money-supply
inflation.

However, as the Euro replaces the US Dollar in oil sales, the petrodollar system will collapse, foreigners will not want
US Dollars, and the trade deficits, consumer debts, and inflation-depreciated US Dollar will create a crash in the USA
standard of living.

The only advantage the USA will have over the rest of Earth will be military might, and, as the attack on Iraq shows,
the USA will be tempted to use its military to force foreigners to support the USA standard of living. If use of force
fails in Iraq, then it is not likely to succeed anywhere else, so

the USA may see an economic crisis worse than anything since the Great Depression of the
1930s.

 

 

The way the USA got out of the Great Depression was to embark on the massive government investment program that
was World War II.

The only way I see to avoid, or get out of, a Great Depression of the 2000s is for the USA to embark on a
massive government capital program to construct an energy system based on hydrogen fuel produced by nuclear
power, plus nuclear seawater desalting plants, with natural gas as an interim fuel, along with other capital programs

such as:

construction of many "new towns" of population on the order of 200,000, with roads and utility systems, so that
people can move from overcrowded metropolitan areas to nice homes in the "new towns";
government funding of all education (including college and graduate school); and
government funding of all necessary medical care.

Such programs are consistent with my view that a purpose of government should be to provide basic energy, housing,
education, and medical care to all its citizens.

It is also my opinion that the USA government is controlled by money, and money is controlled by institutions who are
more interested in short-term (i.e., quarterly) profits than long-term (i.e., years) consequences. Since the above
progams are long-term profitable but short-term unprofitable, I expect that the USA will be unable to implement them
because the dominant institutions of the USA will not realize the folly of their policies until it is too late. The
energy program, which is the key, will take a long lead time for completion, and the deadline of exhaustion of Earth's
oil supply is not likely to be extended, no matter how much the USA institutional bureaucrats whine.

 

Whichever way the Attack on Iraq (begun on 20 March 2003, the day after Shushan Purim) ends, Happy or Realistic, everybody
on Earth will be in the same boat, and, either way,

Humanity will be Unified.
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Stan Tenen, in a "belated Happy Purim" e-mail message, said:

"... My trusty Hebrew-English dictionary tells me that 
the word "Moshiach" is spelled Mem-Shin-Yud-cHet in Hebrew.
   
Mem= "source of"
Shin (or Sin)= "expression of"
Yud is a point
cHet is a circle
   
The point, of course, is the One, 
and the circle is the Many.
   
Also, cHet-Yud (the reversal of Yud-cHet) is 
the Hebrew word "cHai", meaning "life".
   
So, Moshiach would be 
"the source of the expression of the [reversal of] life".
   
. . . In other words, 
an expression of ego-death, or an expression of 
the unification of the One (mind) and the Many (world).
   
Of course, in Hebrew we can break words up in different ways.
   
Mem is a common prefix, meaning "source of" or "from" or "out of".  
Then, we can look up Shin (or Sin)-Yud-cHet.
   
Now, the payoff.
   
Sin-Yud-cHet in Hebrew -
- according to my dictionary, bless its soul -
- means "Bush" or "shrub". ...". 

 

That is, Moshiach, seen as a process of unification, might come from, or out of, the Attack on Iraq by US President
Bush Junior (shrub). Whether that unification is Happy or Realistic remains to be seen in the future.

 

 

Tony's Home

......

http://www.meru.org/
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Tony Smith's Home Page

Kosovo/BALKAN USA/NATO Conflict

Could Conflict in Afghanistan against Islamic fundamentalist terrorists further the strategic goals of USA?

 marks Kosovo (maps from Hammond Atlas of the World (Hammond 1993)).

The Maximum of the 11 August 1999 Solar Eclipse is in BALKAN Romania.

What effect could the Kosovo/BALKAN USA/NATO Conflict have on our Future History?

The operations of the USA and NATO that produced air attacks on Serbia beginning on 24 March 1999 are interesting.
There are many other parts of the world, from Indonesia to Africa and many other places, that you could get a lot of
heart-rending "refugee/atrocity video" if you wanted to do so, so that raises the question:

Why Kosovo and not the other places ?

Around 1991, the USA and its allies displaced Iraq from Kuwait in another large military action, but in Iraq the USA
had the interest of Persian Gulf Oil. Is there a comparable prize in Kosovo?

Maybe there is not such a prize in Kosovo itself, but if you consider Kosovo and Serbia to be the first of a series of
stepping-stones:

to the Black Sea (through Bulgaria, Romania, and Moldavia),
then across the Crimean region of Ukraine and Southern Russia to the Caucasus,
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then to the Caspian Sea (lots of Oil), and
then to Central Asia (strategic location and lots of minerals, not to mention Tibet and the back door to China),

you see a lot of prizes.

By 2003, exploration showed that the Caspian Sea Oil prize ( thought in 1999 to be 200 billion barrels of oil, 20% of
known world reserves and almost 10 years world supply ) was really only about 20 billion barrels, so that the big prize

is NOT Caspian Sea Oil, but the 100 billion barrels in Iraq (who since the year 2000 was pricing oil in Euros, not
Dollars).

So, instead of USA and Europe happily dividing 200 bb of Caspian Oil to USA and 100 bb of
Iraqi Oil to Europe, the USA is (in Spring 2003) in the process of taking Iraq's 100 bb away

from Europe.

Some of the stepping-stones might willingly cooperate with USA/NATO domination, but some might be as recalcitrant
as Serbia. The recalcitrant stepping-stones could be treated like Serbia, because in all the stepping-stones there are
counterparts of the Kosovo Albanians that could be used in the same way to generate public support for expansion of
USA/NATO interests.

So, maybe the USA/NATO coalition has larger goals in mind rather than just getting rid of Milosevic or helping
the Albanian Kosovars.

On 8 June 1999, ITAR-TASS reported:

"... A conference devoted to the planning and conducting of joint exercises Cooperative Determination-99
in the framework of NATO's Partnership for Peace Programme will open in the capital of Azerbaijan
[Baku, which is on the coast of the Caspian Sea,] on Tuesday [8 June 1999]. Participants in the exercises
of multinational peacekeeping forces will include Azerbaijan, Georgia, Kirghizia, Moldavia, Ukraine
and Uzbekistan. ...".

Moldavia (M), Ukraine (Uk), Georgia (G), Azerbaijan (A), Uzbekistan (Uz), and Kirghizia (K) are shown above
in NATO blue color. They extend the reach of NATO to the Caspian Sea and beyond, all the way to China's western
Xinjiang region. They surround Southern Russia and Western Kazakhstan. Between them and Yugoslavia are only
Romania and Bulgaria, as to which NATO said, in a communique released 24 April 1999 by the heads of state and
government participating in the NATO summit in Washington, reported by The Wall Street Journal:

"... The NATO of the 21st century starts today - ... We warmly welcome the participation of three new
allies -- the Czech Republic, Hungary and Poland - ... We pledge that NATO will continue to welcome
new members ... Our commitment to enlargement is part of a broader strategy ... Today we recognize and
welcome the continuing efforts and progress in both Romania and Slovenia. We also recognize and
welcome continuing efforts and progress in Estonia, Latvia and Lithuania. Since the Madrid summit we
note and welcome positive developments in Bulgaria. We also note and welcome recent positive

http://www.tass.ru/english/
http://wsj.com/
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developments in Slovakia. We are grateful for the cooperation of the former Yugoslav Republic of
Macedonia with NATO in the present crisis and welcome its progress on reforms. We welcome
Albania's cooperation with the alliance in the present crisis and encourage its reform efforts. ....".

On 22 April 1999, CNN carried an AP report that said:

"... Romania, Bulgaria, Macedonia and Greece are all to some extent struggling with a desire for full
acceptance by the West, and an aversion for the NATO air attacks ... All four have, or want, strong ties
with the West and NATO. ... bombing Yugoslavia has been equated by some as an attack against
Orthodoxy. ... On a visit to Belgrade this week, Russia's Orthodox patriarch Alexy II took advantage of
that belief to say the Kosovo conflict deteriorated due to external intervention. ... Archbishop
Christodoulos of Greece has blamed NATO and not the Serbs for the plight of the refugees, calling
alliance bombers "the pawns of Satan." ... Romania's government is waiting for parliamentary approval
later this week to give NATO unlimited access to its airspace for the bombing campaign. Bulgaria is
waiting for similar approval and its prime minister, Ivan Kostov, told reporters at NATO headquarters that
Bulgaria "fully supports" the use of force in Kosovo. ...".

On 25 April 1999, the London Telegraph reported:

"... Romania has said it will respect a Nato oil embargo, but it is unclear if Bulgaria, which is also not an
EU member, will stop petroleum shipments by truck across its western borders with Yugoslavia. ...
Moscow's special envoy to Yugoslavia condemned Nato plans for an oil embargo on Serbia. Viktor
Chernomyrdin ... made clear Russia intended to carry on trading and was quoted by Russian news
agencies as saying: "The problem in Kosovo can neither be solved by bombing nor by a blockade. Russia
should not be dragged into the conflict in the Balkans. If we do not find common ground at the negotiating
table, we could be dragged into a third world war." ...".

 

A scary (to me) part of this scenario is that nobody (including Russia) has conventional weapons capable of deterring
the USA/NATO war machine,

but some (especially Russia and China) who may feel threatened by such a scenario can blow
up New York City with nuclear missiles.

If they decide to do that, they would probably do a surprise first strike, since their conventional forces are relatively too
weak to engage in a gradual escalation type of conflict.

I really don't like that scenario, since I am a NY Yankee fan.

 

According to an article on 9 May 1999 by Michael R. Gordon in The New York Times:

"A NATO aircraft bombed the Chinese Embassy in Belgrade on Friday [7 May 1999] night ...
[and] killed at least three people and wounded about 20 ...

The plane carried out its mission correctly and struck its assigned building. ...

NATO officials said that the Central Intelligence Agency had picked the target ...

"We hit what we were aiming for," a NATO official said. ...

http://www.cnn.com/
http://www.telegraph.co.uk/
http://www.nytimes.com/
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A military spokesman for NATO said a single aircraft was involved and three bombs were dropped. While
allied officials declined to provide further details, the air raid may have been carried out by a United States
B-2 "stealth" bomber. ...

Javier Solana, NATO's Secretary General, insisted ... that ... "The attacks will continue... " ... .

[NATO] officials said Saturday .... [that] ... the [NATO] military command mistakenly believed that it was
a headquarters for a Yugoslav arms agency [the Federal Directorate for Supply and Procurement] ... .

People in Belgrade said that it was difficult to confuse the Chinese Embassy with ... the Federal
Directorate for Supply and Procurement. The Chinese Embassy is a marble structure with blue mirrored
glass and flies the Chinese flag. It is one of the few embassies in Belgrade that houses some staff members
and other Chinese residents. The directorate, which coordinates Yugoslavia's weapons imports and exports,
is housed in a white office building. That building is several hundred yards away, on the other side of a
major thoroughfare, Lenjinov Bulevar. Both structures are several years old. ... .".

 

Given the record of USA President Clinton and his administration for lying,

Clinton's lying is not restricted to such things as "I did not have sex with that woman [Monica
Lewinsky]".

On 20 April 1999, CNN carried a Reuters report about killings at a Colorado high school that quoted USA
President Clinton as saying: "... We do know that we must do more to reach out to our children and
teach them ... to resolve their conflicts with words, not weapons ...".

can USA/NATO be believed when it says that the attack was a mistake or accident ?

"... A prominent army professor at National Defense University in Beijing, Zhang Zhaozhong asserted in a
full-page article in the Beijing Youth Daily on Monday [10 May 1999] that the U.S. had deliberately
bombed China's embassy. "We must understand this situation clearly" and prepare a strong response, he
wrote. A day earlier, he had complained that China's defense budget is too small. ..", according to an
article by Matt Forney in The Wall Street Journal on 12 May 1999.

Could the bombing have been a deliberate attempt to demonstrate to China and the rest of
the world that USA/NATO can do whatever it wants, even commit acts of war, without

restraint,

because the only effective means of retaliation against USA/NATO is Nuclear, and fear of a massive Nuclear
Counterstrike by USA/NATO prevents China and everyone else from using Nuclear Weapons ?

However:

What if China (or Russia or the Ukraine) is more afraid of USA/NATO than of Nuclear War
?

 

According to an 8 May 1999 Associated Press article appearing in The New York Times AP online:

"Ted Turner told University of Georgia graduates ... "Here's the class of '99, and y'all are just starting out.

http://www.cnn.com/
http://wsj.com/
http://www.nytimes.com/aponline/
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Wouldn't it be terrible to have nuclear war in the next week or two and mess up y'alls careers before they
have gotten started? ...

If we drop a bomb on the Russian Embassy, we could be at war with Russia and China tomorrow,
and they both got lots of nuclear weapons.

We might not even get to see the millennium.".

 

Could Clinton and USA/NATO be leading all of us to Nuclear World War III ?

 

According to a 13 May 1999 Associated Press article appearing in The New York Times AP online:

"Retired Adm. Joseph W. Prueher ... has been picked to be America's ambassador to Beijing, the
White House said today. Prueher, 56, would succeed James Sasser ... The selection of Prueher comes ...
after NATO warplanes ... bombed the Chinese Embassy in Yugoslavia, triggering angry protests across
China. ... Prueher was commander of the unified Pacific Command until March. ... he ... sent American
warships into the Straits of Taiwan in 1996 to warn China not to use war games to disrupt elections in
Taiwan. ...".

According to a 15 May 1999 Associated Press article appearing in The New York Times AP online:

"... Taiwan's ... President Lee Teng-hui was to unveil the book, called "Taiwan's Viewpoint," on
Wednesday. ... He calls on Chinese leaders to give autonomy to Taiwan, Tibet, Xinjiang, Mongolia
and a separate northeast region. "What the Chinese Communists should do is to give up the binding
concept of a Great China, and give autonomy to the regions with distinctive features," he wrote. ... Lee
also wrote that Taiwan can probably resist Beijing's efforts for reunification with continued support
from the United States. ...".

Does the USA consider Taiwan, Japan, and South Korea to be its allies against China, just as
the NATO countries are its allies in Kosovo?

Are
the bombing of the Chinese Embassy in Belgrade,
the rejection of Chinese application to the World Trade Organization, and
the appointment of Adm. Prueher as Ambassador to China,

all parts of a USA Policy of Irrationality whereby the USA is using Brinksmanship and Bluffing to try to
intimidate China and the Rest of the World,

or

Does the USA really intend to actually use its military force, including B2 bombers, to destroy China's Nuclear
Missile capability in a preemptive strike, and then use USA military superiority to guarantee availability of
cheap goods and labor from the Rest of the World for the benefit of USA Multinational Corporations ?

 

 

 Why Now?

http://www.nytimes.com/aponline/
http://www.nytimes.com/aponline/
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As of 1997,

the Military Capital of the USA was $1,200 million dollars,

while the Military Capital of China was $200 million dollars.

By 2015,

the Military Capital of the USA would be $895 million dollars,

while the Military Capital of China would be $410 million dollars.

If a USA-China conflict occurred 15 years from now, China may be too strong for the USA to have a good chance of
victory, but, as reported on 14 May 1999 in The New York Times AP online:

"... According to one [Chinese student], the United States wants to use the Yugoslav war to dominate
Europe and then move on to Russia and China. ... the bombing was seen as a test of China's resolve. ...
"This is part of the United States' global strategy," said [Chinese] foreign policy expert Shen Jiru. "The
United States thinks [that now China is] weak and believes [that China] will be unbeatable ... 15
years [from now]." ...".

 

What About Russia?

Acccording to Matt Drudge, a 1 June 1999 report from Itar-Tass stated: "... Leonid Ivashov, the Russian Defense
Ministry's interntional mlilitary department chief, said on [1 June 19990] ...

"... The events in Yugoslavia have shown that NATO is a military alliance accountable only to the US
State Department ... US-led NATO is waging a large-scale war for complete destruction of sovereign
Yugoslavia ... The world community is entering the 21st century with a destroyed system of legal norms.

NATO with the US at the head is imposing on the world the dictate of force, using rigorous methods for
suppressing dissent.... consequences of the aggression of the North Atlantic bloc for all countries of the
world will be a build-up of the arms race, active proliferation of weapons of mass destruction, as well as
an expansion of conflicts ...

NATO has set a precedent for the world - the use of force for solving conflict situations.

Practically the entire world community except for Russia and China is silently watching how the alliance
is using the missile and bomb strikes for solving in fact an ethnic conflict ... Russia qualifies the situations
as an aggression ... In response to NATO's dictate, Russia is taking measures for strengthening its
military-technical potential, as well as potential of its allies ... ". ...".

In the year 2000, Russia has a New Stalin: Putin.

According to an 18 February 2002 article by Robert Wall in Aviation Week, "... For most of the next decade (and
perhaps longer), Russia's conventional forces will remain chronically weak and will pose a diminshing threat to U. S.
interests. ... However, ... Russia is likely to work on countermeasures and new weapon systems that could defeat U. S.
missile defenses. ...".

 

http://www.nytimes.com/aponline/
http://www.drudgereport.com/
http://www.tass.ru/english/
http://www.aviationnow.com/content/publication/awst/awst.htm
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Will China attack Taiwan?

 

An INSIGHT Website article by J. Michael Waller, which was referenced on the website of Matt Drudge shortly
before the 18 March 2000 election for President of Taiwan, publishes quotations from "... an internal document from
the Chinese Communist Party's Central Military Commission ...", and links to a copy of the document, which purports
to be from the "... General Political Department of the People's Liberation Army ..." and to be dated "... August 1,
1999. ...". The document says: "...  

1. ... Li Denghui's "seven-block theory" ... instigating minority nationalities to split away from the
motherland should not be underestimated. If Taiwan issue were to drag on, Taiwan would not only set
an example for the handful of splittists among minority nationalities, but also become a base for
splitting activities ...

2. ... the Party's Central Committee (PCC) ... has also stated that we would not give up the option of using
military power. ... Considering long-term interests, peaceful reunification is still the best option, ... it is
very unlikely that EU will fight a full-scale war with us simply because of the United States. ...

3. ... it is better to fight now than future -- the earlier, the better. ... an early war will delay the success
of our reform whereas a later war will jeopardise the full achievement of the reform. ... an early war
has another advantage over a later war ... we evidently enjoy superiority in terms of the number of short-
range and middle-range missiles. ... we do not foresee a nuclear war between China and the U.S. ... In
comparison with the US nuclear arsenal, our disadvantage is mainly numeric ... we have built up the
capability for the second and the third nuclear strikes ... It is obvious that after the first fatal strike, the
Taiwan forces have no way to organise effective resistance. Under such circumstances, we will be able to
control Taiwan before the US intervention and then concentrate our forces to fight the U.S. ... 

4. ... Internationally, President Jiang Zemin will go to Biskek in late September to attend the five-country
summit meeting, including China, Russia, Kyrgyzstan, Kazakstan, and Tajikstan. ... The above efforts
will not only eliminate security concerns in the rear ... but also serve to ensure our exchanges with the
outside world by land routes during the war. ...".

  According to Associated Press articles on 18 and 19 March 2000, "... Taiwan President-elect Chen Shui-bian is to
succeed retiring President Lee Teng-hui in May, ending the Nationalist Party's 51-year rule ... the vice president-elect
... [was] pioneering feminist Annette Lu ... Beijing deeply distrusts Chen because his Democratic Progressive Party
favors taking Taiwan from de-facto to formal independence. But the president-elect, who has softened his stance on
independence to appeal to nervous voters, immediately pledged to seek dialogue with Beijing. ... Chen captured 39
percent of the vote, with ... former Nationalist ... James Soong, who bolted ranks to run as an independent ... not far
behind at 37 percent. ... Nationalist Party candidate Lien Chan ... trailed badly with 23 percent ... China's government
announced Saturday that it would wait to see how Taiwan's new president handles relations between the island and the
mainland, despite its earlier warnings that a Chen Shui-bian victory could lead to war. ... Chinese academic Yan
Xuetong, a scholar at a think-tank linked to China's spy agency, warned on Sunday that war with Taiwan was
inevitable within a decade. ''Short-term, nothing will happen. Long-term, war is unavoidable,'' Yan said in an
interview. ''For me, long-term is definitely within 10 years.'' ...".

 

According to an 18 February 2002 article by Robert Wall in Aviation Week, "... Around 2005-2010, China's buildup of
its conventional forces will likely have moved along far enough to ... provide an increasingly credible military threat
for short-duration attacks against Taiwan. ... by 2010 ...[China]... is expected to have a much better conventional force
... Moreover, China will then possess a sophisticated integrated air defense system. ...".

http://www.insightmag.com/
http://www.drudgereport.com/
http://www.newsday.com/ap/topnewsx.htm
http://www.aviationnow.com/content/publication/awst/awst.htm
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Divine Justice 2000 - Even with Clinton-Gore drug law disenfranchisement of Florida drug-law felons, if all the
votes actually cast in the 2000 USA Presidential election had been counted in Florida, then, according to a

DrudgeReport.com headline on 11 November 2001 about a recount of Florida votes done by the National Opinion
Research Center at a cost of about $500,000.00 for the AP, the New York Times, Dow Jones (the Wall Street Journal),

the Washington Post, the Chicago Tribune, AOL Time Warner (Time and CNN), and some independent Florida
newspapers:

"... GORE TOPPED BUSH IF ALL UNDER/OVER
VOTES COUNTED;

LEGAL STRATEGY DESTROYED CHANCES ...".

Gore lost Court Rulings due to Blunders of the Gore Lawyers.
Click here for the electoral Votes actually cast on 18 December 2000.
The Gore-Bush election contest has some interesting aspects, but its true importance depends on the answer to
the question: How powerful is the President?

The BBC reported election results displayed on a map showing a clear geographical division:

Gore won the Urban NorthEast and West Coast;
Bush won the Rural Center and South.

Gore: 255 electoral votes
Bush: 246 electoral votes
Undeclared prior to 26 Nov 2000: Oregon (7), New Mexico (5), and Florida (25)
Electoral Votes Needed to win = 270 = 1+(1/2)(255+246+7+5+25)
Shortfall: Gore: 270 - 255 = 15; Bush: 270 - 246 = 24

Since Oregon and New Mexico together have only 7+5 = 12 votes, they are irrelevant.

Florida's 25 votes are enough for either Gore or Bush to win. On 26 November 2000, after three counts: an original
count, a full recount, and a partial recount (only some, not all, counties) pursuant to a ruling of the Florida Supreme

http://www.drudgereport.com/
http://news.bbc.co.uk/hi/english/world/
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Court, the Florida vote was certified to be Gore: 2,912,253; Bush: 2,912,790, so that Bush wins Florida by a
plurality with a margin of 537 votes out of a total Florida vote of about 6 million.

"It's divine justice, Gore is told"
writes Duncan Campbell in an article in The Guardian Weekly (16-22 November 2000) that continues:

"Al Gore may have lost the presidential election not because of a badly designed ballot, dubious counting practices in
Florida or the defection of independents to Ralph Nader, but because of the criminal justice policy that he and
President Clinton pursued for the past eight years.

That policy appears to have robbed the Democrats of victory by disenfranchising nearly one in three black men in
Florida, most of whose votes Mr. Gore would have received.

... 92% of black voters in the south backed Mr. Gore ... Elsewhere in the United States Mr. Gore led Mr. Bush by
85% to 12% among black men and 94%to 6% among black women.

A total of 4.2 million Americans were not allowed to vote because they were in prison or had felony convictions. Of
those more than one third, or arough 1.8 million, were black, according to the Sentencing Project ... Nationally, this
amounts to 13% of all black men.

The Sentencing Project and Human Rights Watch examined the extent of disenfranchisement in 1998 and discovered
that in ... Florida ... 31% of all black men were permanently disenfranchised. because of convictions, many for
non-violent offences. ... Only Maine, Vermont and Massachusetts allow those jailed for felonies to vote.

"In a stroke of divine justice it turns out that he [Gore] might have easily won Florida had it not been for the
felony disenfranchisement laws that disproportionately strip the vote from African-American men," said Sanho
Tree, director of the drug policy project of the Institute for Policy Studies in Washington. ...

The Clinton-Gore administration has been heavily criticised by penal reformers for its "war on drugs" which has led to
more than 400,000 people being jailed, a disproportionate number being black and Latino.

Cedric Muhammad, editor of the blackelectorate.com website, writes in his ... bulletin: "If he [Gore] and his supporters
are honest, they may have to blame the Clinton-Gore administration and a criminal justice system that locked up
blacks wholesale over the last eight years for non-violent offences." ...".

Neither electors for Gore nor elctors for Bush received a majority of the popular vote in Florida ( according to CNN as of 26
Nov 2000 ):

Gore: 2,912,253
Bush: 2,912,790
Others: over 100,000

 

In the total popular vote of all the USA ( according to The New York Times as of 26 Nov 2000 ), neither electors for Gore nor
electors for Bush received a majority of the total popular vote of the USA:

Gore: 50,133,912
Bush: 49,805,216
Others: 3,833,264

http://www.guardianunlimited.co.uk/galleryguide/0,6191,387396,00.html
http://www.guardian.co.uk/
http://www.sentencingproject.org/
http://www.sentencingproject.org/
http://www.hrw.org/
http://www.ips-dc.org/bios.htm#Sanho%20Tree
http://www.ips-dc.org/bios.htm#Sanho%20Tree
http://www.ips-dc.org/
http://www.blackelectorate.com/
http://blackelectorate.com/archives/110800.asp
http://www.cnn.com/
http://www.nytimes.com/
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According to the BBC:, the timetable for officially electing the USA President is:

18 Dec: Electoral college meets in each state. [and the District of Columbia] ...

early in Jan: Congress counts electoral college votes. If no winner, House of Representatives chooses president and
Senate vice-president

20 Jan: Inauguration Day. If no president chosen, House speaker is acting president

Since the USA House of Representatives and Senate are very nearly evenly divided between Democrats and
Republicans, a continuing contest of the election results could produce a situation in which the House speaker must be
acting president for an uncertain period of time.

To avoid such a high level of uncertainty as the USA moves toward its Fate in the Future, it is necessary that either:

Gore and Bush agree that Bush's victory should not be contested, following the example of Richard Nixon,
who in the interest of stability of the government of the USA refused to contest questionable aspects of
the 1960 Presidential election contest with John Kennedy;

or,

if Gore persists in pursuing contests, an authority recognized by most of the USA as paramount must rule
finally and expeditiously on such contests. The only such institutional authority is the USA Supreme
Court, which has agreed to hear, on 1 December 2000, arguments related to the election.

 

It is up to Gore to decide whether to accept the certified results that Bush won in Florida, and therefore in the USA
electoral process, or to persist in pursuing contests, forcing the USA Supreme Court to settle the matter.

In my opinion, if Gore decides to purse contests, then the Democrat ticket of Gore and Lieberman deserve the
appellation "Sore Loserman" given them by the Republicans.

 

Just to make my personal position clear, I voted in my home state of Georgia for the Libertarian Party electors, so I
was one of the over 3 million USA voters dissatisfied with both Bush and Gore. Prior to the nominating conventions, I
supported Bill Bradley.

Immediately after the 7 November 2000 election day, I saw that the choice was in fact narrowed to either Bush or
Gore, and I then thought that I would prefer a Gore presidency.

However, my opinon of Gore declined markedly when I saw the following article dated 19 November 2000:

"... The DRUDGE REPORT has obtained -- and is now releasing worldwide -- a memo circulated to
Democrats throughout Florida detailing how to disqualify overseas military ballots! ...

Mark Herron, a Tallahassee lawyer helping shepherd Democratic presidential election lawsuits through the
local courts, sent the five-page letter to Democratic attorneys across Florida giving them tips on how to
lodge protests against the ballots which heavily favored Republican George W. Bush.

... after vigorous challenges by Gore canvassers, 1,527 of the postal ballots, many of them from soldiers
and sailors on active service, were rejected using Herron's bluprint.

... The 5-page memo as obtained by the DRUDGE REPORT:

http://news.bbc.co.uk/hi/english/world/
http://www.nixonfoundation.org/
http://www.billbradley.com/
http://www.drudgereport.com/
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Date: November 15, 2000

To: FDP Lawyer

From: Mark Herron

Subject: Overseas Absentee Ballot Review and Protest

...

The form of the voter's certificates on the absentee ballot is set forth in section 101.64(1), Florida Statutes.
By statutory provisions, only overseas absentee ballots mailed with an APO, PPO, or foreign postmark
shall be considered a ballot. See Section 101.62(7)(c). Florida Statutes.

In reviewing these ballots you should focus on the following:

...

4. The ballot is postmarked: With respect to absentee ballots mailed by absolute qualified electors overseas
only those ballots mailed with an APO, PPO, or foreign postmark shall be considered valid. See Section
101.62(7)(c), Florida Statutes. This statutory provision varies from rule 15-2.013(7), Florida
Administrative Code, which provides overseas absentee ballots may be accepted if "postmarked or signed
and dated no later than the date of the federal election."

...".

The New York Times reported that, after the Drudge Report came out around 19 November 2000, Democrat Vice
Presidential candidate Lieberman had spoken to urge "... that the excluded military ballots be counted. ...". Personally,
I believe that Lieberman's belated statement is too late to be considered to be sincere, and that he only regrets that the
Democrats got caught, and does not really regret what they did.

The Democrat efforts to disqualify votes of USA military personnel if the envelopes had no postmark (as can be the
case with USA military mail) have caused me to change my mind. I no longer hoped for a Gore presidency. I felt that
Gore and Lieberman should have considered that:

after Richard Nixon went away gracefully in 1960, he was able to return in 1968, win the presidency,
and be re-elected in 1972;

but

when Richard Nixon went away ungracefully in his 1974 resignation, his Republican Vice President /
successor Gerald Ford was defeated in the 1976 presidential election by Jimmy Carter.

 

However, Gore and Lieberman did not go away gracefully.

"... With No Dissent in Inner Circle, Gore Hasn't Discussed Conceding ..." according to a 1 December 2000
article in The New York Times by Melinda Henneberger, which article goes on to say:

"... Friends say he [Mr. Gore] appears to be torturing himself with "what ifs," especially since
he would now be packing for the White House if he had won

Arkansas, where he declined to dispatch Bill Clinton to work his home turf.
Or heavily Democratic West Virginia, where he did not campaign at all, other than a

http://www.nytimes.com/
http://www.nixonfoundation.org/
http://www.whitehouse.gov/WH/glimpse/presidents/html/rn37.html
http://www.nytimes.com/2000/12/01/politics/01GORE.html
http://www.nytimes.com/2000/12/01/politics/01GORE.html
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stop to refuel his plane, until 10 days before the election.
Or, most humiliatingly, his own home state of Tennessee, where even a number of
supporters have said they, too, felt taken for granted. ...

[Here is a picture of an official State of Tennessee road sign welcoming Interstate travelers:

 ]

... friends who have talked to the vice president in recent days ... friends suggested that Mr. Gore was
blaming other people ... for his failure to win outright. ...

One close friend, Steve Armistead, who spent summers growing up with him in Tennessee, ... put the
blame on the vice president's army of consultants - and ultimately, on the one who hired them, saying,
"There were too many vultures and not enough of the caring type, and that was his fault." ...

... Mike Kopp, who worked for Mr. Gore for years in Congress ... said that, over the years, Mr. Gore's
unwillingness to listen to different points of view or to brook even the best-intentioned criticism
from old friends had narrowed his circle considerably. ...".

 Instead,

Gore and Lieberman pressed many contests and much litigation.

According to a 7 December 2000 UPI article by Peter Roff in Virtual New York: "... The National Legal
and Policy Center, a conservative public interest group, has filed a complaint with the Florida Bar
requesting that David Boies and Mitchell W. Berger, attorneys for Vice President Al Gore, be investigated
for professional misconduct. The complaint alleges the two attorneys employed a misleading and allegedly
false affidavit in Florida courts. ... "As part of their argument in favor of a liberal standard for judging
contested ballots in Palm Beach and Broward counties, (Gore attorneys) Boies and Berger made use of
an affidavit by Illinois attorney Michael Lavelle that claimed dimpled ballots had been counted in a
contested 1990 election," NLPC Chairman Ken Boehm said. ... the attorneys referred to the decision of
the Illinois court in the matter of Pullen v. Mulligan as a sweeping directive to count indented ballots, also
called "dimpled chads," in the hand recounts. In reality, the judge's order in the case excluded dimpled
chads from the recount. The November 30 Washington Times reported Lavelle "retracted a sworn
affidavit that the Gore campaign solicited and then used to persuade two election boards to count slightly
indented punch-card ballots as votes. ... Lavelle faxed a corrected affidavit Nov. 23, but Democratic
attorneys never forwarded the document to either the Broward or Palm Beach County election boards."

The Gore-Lieberman litigation led to Bush-Cheney counter-litigation, a ruling by the Florida Supreme Court extending
the certification deadline and authorizing a partial recount (only some, not all, counties), and eventually to oral
argument before the USA Supreme Court on 1 December 2000.

According to an 8 December 2000 article by Mark Steyn in The London Electronic Telegraph: "... This
week, there was the US Supreme Court, mulling over the Florida court's decision to rewrite the state
election law in Al's favour: "After reviewing the opinion of the Florida Supreme Court, we find that
there is considerable uncertainty as to the precise grounds for the decision . . ." In other words: You rubes
are so dumb we can't even make sense of your judgment. We'll give you another chance to explain
yourself, but be warned - the playground is back under adult supervision.

...there's still the wild card. Seminole and Martin Counties. Seems ... Republican officials ...[wrote]...
identification numbers on the absentee-ballot ...[applications]... by hand. Not on the ballots, just on the

http://www.vny.com/
http://www.nlpc.org/
http://www.nlpc.org/
http://www.telegraph.co.uk/
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...[applications]... . And not on all the ...[applications]... , just some. But Democrats think they're in with a
shot at getting all the absentee ballots thrown out, and delivering the state to Al - at least for a day or two
until someone remembers the relevant portion of the United States Code: [United States Code Title 42
Chapter 20 Subchapter I Section 1971 (a): "... errors or omissions from papers ... (2)] No person acting
under color of law shall ... [(B)] deny the right of any individual to vote in any election because of an
error or omission on any record or paper relating to any application, registration, or other act
requisite to voting, if such error or omission is not material in determining whether such individual is
qualified under State law to vote in such election; ...".

Later on 8 December 2000, the Seminole and Martin cases were thrown out by the Florida Trial Court Judges, thus
leaving those absentee ballots in the vote total.

However, still later on 8 December 2000, the Florida Supreme Court ruled by a 4-3 margin that all undervotes
(ballots in which no preference for the office of President of the USA) in all counties should be recounted again
by hand. Their ruling was called by one TV commentator "a thumb in the eye of the United States Supreme
Court".

[ images from Supreme Court of Florida website ]

One of the 3 dissenters was Chief Justice Wells, whose opinion was quoted by the Drudge Report as saying:

"... I could not more strongly disagree with their decision to reverse the trial court and prolong this judicial
process. I also believe that the majority's decision cannot withstand the scrutiny which will certainly
immediately follow under the United States Constitution. My succinct conclusion is that the majority's
decision to return this case to the circuit court for a count of the undervotes from either Miami-Dade
County or all counties has no foundation in the law of Florida as it existed on November 7, 2000, or at any
time until the issuance of this opinion. ... [A]fter an evidentiary hearing, the trial court expressly found
no dishonesty, gross negligence, improper influence, coercion, or fraud in the balloting and counting
processes based upon the evidence presented. I conclude this finding should curtail this Court's
involvement in this election through this case and is a substantial basis for affirming the trial court. ...
Should a county canvassing board count or not count a "dimpled chad" where the voter is able to
successfully dislodge the chad in every other contest on that ballot? Here, the county canvassing boards
disagree. Apparently, some do and some do not. Continuation of this system of county-by-county
decisions regarding how a dimpled chad is counted is fraught with equal protection concerns which
will eventually cause the election results in Florida to be stricken by the federal courts or Congress. ...
Clearly, in a presidential election, the Legislature has not authorized the courts of Florida to order
partial [undervotes only] recounts, either in a limited number of counties or statewide. This Court's
order to do so appears to me to be in conflict with the United States Supreme Court decision. ...".

 

The very next day, Saturday 9 December 2000, according to CNN:

"... the U.S. Supreme Court ... voted 5-4 to stop the recount ordered Friday [8 December 2000] by
the Florida Supreme Court ...

http://www.flcourts.org/pubinfo/sct.html
http://www.drudgereport.com/
http://www.cnn.com/
http://www.supremecourtus.gov/
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Chief Justice William Rehnquist [Reagan] and Justices Anthony Kennedy [Reagan], Antonin Scalia
[Reagan], Clarence Thomas [Bush] and Sandra Day O'Connor [Reagan] voted to halt the recounts. Justices
John Paul Stevens [Ford], Stephen Breyer [Clinton], Ruth Bader Ginsburg [Clinton] and David Souter
[Bush] dissented. ...

[ The name of the President who appointed each Justice is listed above in brackets.

Images are from a page of the website of the Legal Information Institute of Cornell Law School. ]

... "It suffices to say that the issuance of the stay suggests that a majority of the court, while not
deciding the issues present, believes that the petitioner has a substantial probability of success,"
wrote Scalia ...".

 

As a practical matter, the 9 December 2000 ruling of the US Supreme Court indicated that Bush was winner of
Florida and therefore President-Elect of the USA.

 

According to a 13 December AP article by David Espo and Ron Fournier that I saw from a link on the Matt Drudge website: "... In their
extraordinary late night ruling on Tuesday [12 December 2000], the [US Supreme Court] ... agreed

7-2 [Breyer and Ginsburg dissenting] to reverse the Florida Supreme Court's weekend decision that ordered a
statewide recount of thousands of questionable ballots, finding that such a recount would not provide equal
protection because standards for determining a voter's intent would vary by county.
A narrower 5-4 majority [the same 5-4 vote as in the stay of the recount] found there was no constitutionally
acceptable procedure by which a new recount could occur before Tuesday's midnight deadline for selection of
presidential electors. ...".

 

On 13 December 2000, Gore decided to concede the election to Bush, who therefore became the President-Elect
of the USA. Therefore, it became unnecessary for the Florida legislature to name electors (probably for Bush, since
both houses of the Florida legislature were controlled by Republicans) to represent Florida in the USA Electoral
College.

On 18 December 2000, according to an article the next day in The New York Times by David Stout, the USA
Electoral College votes were cast in each state's capitol (and in the District of Columbia) and "... Bush had the 271
votes he had expected. ... Gore had 266, one less than he had expected, because a District of Columbia elector left
her ballot blank to protest Washington's lack of a voting representative in Congress. ...".

http://supct.law.cornell.edu/supct/justices/fullcourt.html
http://www.law.cornell.edu/
http://www.washingtonpost.com/wp-srv/aponline/20001213/aponline134403_000.htm
http://www.drudgereport.com/
http://www.nytimes.com/
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Bush's 537 vote margin in Florida was the result of three vote counts:

the initial count of all ballots, using machines to count machine ballots;
a full recount of all ballots, using machines to count machine ballots; and
hand recounts in some (but not all) counties of some (but not all) machine ballots, using hand recount standards
that varied from county to county.

Nobody knows who would have won if there had been a statewide hand recount of all ballots using uniform standards
for hand recounts of machine ballots, so, maybe Gore would have won if there had been such a recount.

Why did Gore not get such a recount ?

Blunders of the Gore Lawyers !

According to a 12 December 2000 article by David Barstow and Adam Nagourney in The New York Times:

"... Gore's failure to ask the Florida courts for a manual statewide recount ... unnecessarily raised
constitutional obstacles that made it far more difficult for Florida's courts to fashion a timely remedy that
the Supreme Court might have found tolerable. That error ... had been compounded by an earlier misstep
by ... Gore's lawyers - a decision to seek more time to complete the first phase of the counting process.
The decision, one on which even ... Gore's lawyers disagreed, greatly shortened the time available in the
second phase to seek a statewide manual recount.

"He has nobody to blame but himself," said Thomas W. Merrill, a professor of law at Northwestern
University, who criticized the Gore campaign for elevating hardball tactics - seeking immediate hand
recounts in Democratic strongholds - over a strategy of demanding that all votes be counted
regardless of the political consequences. ...

... Gore's principal lawyer, David Boies, erred in failing to respond to a clear invitation from several
[US Supreme Court] justices to define more precisely how counters should evaluate voter intent in
examining ballots. At least seven of the justices, according to tonight's main opinion, were clearly not
satisfied by ... Boies's attempt to argue that it is was enough, simply, to determine the voters' intent.

... Gore ...[did not]... formally petition the Florida courts for a manual statewide recount. Instead, ...
Gore had only made the offer ... for a manual statewide recount ... to ... Bush in a televised address nearly
a month ago. ... Bush rejected the offer, and

... Gore's lawyers did not pursue ... a manual statewide recount ... in court, even though they were
invited to do just that during oral arguments before the Florida Supreme Court. ... Boies told the
Florida justices that the vice president would "accept" a statewide recount, but added, "We are not
urging that upon the court." ...

... Gore lawyers said they never dreamed, given the shortness of time, that the Florida Supreme Court
would order a statewide manual recount of some 45,000 ballots.

... Ben Ginsberg, a senior lawyer for the Bush team, said that ... Gore's lawyers pursued an intellectually
dishonest course to further one overriding goal: finding enough Democratic votes to overcome ...
Bush's lead. ... The Gore team sought recounts in four of Florida's 67 counties - Broward, Palm Beach,
Volusia and Miami-Dade - all of which ... had voted for ... Gore. ... "Going statewide, they're really not
sure they can win," ... Ginsberg said. "Their overall mistake," he added, "is being so hypocritical
about what they were asking for. ... They haven't been able to sustain as a legal matter what they were
talking about at press conferences. That hurt them in court." ...".

http://www.nytimes.com/
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From the Hitchhiker's Guide to the Galaxy and The Restaurant at the End of the Universe:

 

"... anyone who is capable of getting themselves made President should on no account be
allowed to do the job.

... And so ... we find ... Presidents who so much enjoy the fun and palaver of being in power that they very rarely
notice that they're not. ...

The President in particular is very much a figurehead --- he wields no real power whatsoever.

... the qualities he is required to display are not those of leadership but those of finely judged outrage. For this reason
the President is always a controversial choice, always an infuriating but fascinating character. His job is not to wield
power but to draw attention away from it. ... Very very few people realize that the President ... [has] virtually no
power at all ...

 

Who can possibly rule if no one who wants to do it can be allowed to? ..."

There are at least two views on the answer to that question:

1 - From The Restaurant at the End of the Universe:

"... On a small obscure world somewhere in the middle of nowhere in particular ... was a ... man ... There was also [a]
... cat ...

He looked at the cat ... "And when I hear their questions, do you hear questions? What do their voices
mean to you? Perhaps you just think they're singing songs to you." ... "Perhaps they are singing songs to
you," he said, "and I just think they're asking me questions." ...

"I say what it occurs to me to say when I think I hear people say things. More I cannot say.... My cat,"
said the man ... "I call him The Lord. ... It ... pleases me to behave in a certain way to what appears to be a
cat. ..." ...".

2 - The power to influence our Future History lies in the Corporate Financial System, which controls the financing of
both the Democrat and Republican political parties, including the financing of their candidates, so that no matter which
party (or which party's candidate) wins, the winner (and therefore the office won by the winner) is beholden to the
Corporate Financial System, which is therefore the true power behind the throne.

 

Tony's Home

......

http://users.milliways.mg-net.de/BSAFH/guide/fn-1.html
http://users.milliways.mg-net.de/BSAFH/guide/hg-2-28.html
http://users.milliways.mg-net.de/BSAFH/guide/hg-2-29.html


Saint Patrick Miss Lydia 4 year old US flag

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/StPML4.html[4/16/18, 1:16:02 AM]

Tony's Home

My favorite symbol of the US is

which was made on 18 September 2001, one week after 11 September 2001, with fingerprints of

Miss Lydia's 4 year old class

at St. Patrick's Preschool in Lawrenceville, Georgia.

 

The present 50-star USA flag

has been the official USA flag since the 4th of July 1960 after Hawaii became a state on 21 August 1959.

The orginal 13-star USA flag

was adopted on 14 June 1777.

From between the original 13 stars and the present 50 stars, USA flags had 15, 20, 21, 23, 24, 25, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36, 37, 38, 43, 44, 45, 46, 48, and 49 stars. All of them had 13 stripes, except the 15-star flag that
flew from 1795 to 1818 (and was the flag



Saint Patrick Miss Lydia 4 year old US flag
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to which Francis Scott Key referred in The Star Spangled Banner), which had 15 stripes.

 

The web site at www.usflag.org (the source of the 50-star, 13-star, and 15-star images shown above) has images
and details about each and all of those flags.

 

 

 

Tony's Home

......

http://www.usflag.org/
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Tony Smith's Home Page

  

John's VIRTUAL SCITECH UNIVERSE

OIL, PAINT, and DRUG REPORTER - CMR

WALL STREET JOURNAL | CNN | Fox | MSNBC

AWST | Popular Mechanics | Sky & Telescope NEWS | Astronomy | Aurora | INSPIRE VLF | Space.com |
SpaceScience

ALTA VISTA | EXCITE | YAHOO | LYCOS | HOTBOT | NORTHERN LIGHT | FAST | GOOGLE | TEOMA |
AllTheWeb

ENCYCLOPAEDIA BRITANNICA

AJC | NY Times | AP World | AP Top | BBC | ABC News | London Telegraph | USA TODAY | Guardian | IntHT |
WorldTribune | TheNation | Drudge | GoogleGroups | BusWk | Cartersville | Bartow | ITAR-TASS | RUSSIA |
XINHUA | FT | FTglobalsearch | Slashdot | CyberTimes | Al-Jazeera | DEBKA

Netsurfing:

http://galaxy.cau.edu/ctsps/ctsps.html
http://web.bilkent.edu.tr/planet/info.html
http://users-planttel.net/
http://members.aol.com/SciRealm/
http://members.aol.com/SciRealm/
http://www.chemexpo.com/cmronline/
http://wsj.com/
http://www.cnn.com/
http://www.foxnews.com/
http://www.msnbc.com/news/
http://www.aviationnow.com/content/publication/awst/awst.htm
http://popularmechanics.com/
http://www.skypub.com/news/news.html
http://www.astronomy.com/
http://sec.noaa.gov/pmap/index.html
http://www.spaceweather.com/glossary/inspire.html
http://science.nasa.gov/inspire.mov
http://www.space.com/
http://science.nasa.gov/
http://www.altavista.digital.com/
http://www.excite.com/
http://www.yahoo.com/
http://www.lycos.com/
http://www.hotbot.com/
http://www.northernlight.com/
http://www.alltheweb.com/
http://www.google.com/
http://www.teoma.com/
http://www.alltheweb.com/
http://www.britannica.com/
http://www.accessatlanta.com/ajc/
http://www.nytimes.com/
http://www.newsday.com/ap/internat.htm
http://www.newsday.com/ap/topnewsx.htm
http://news.bbc.co.uk/hi/english/world/
http://www.abcnews.com/
http://www.telegraph.co.uk/
http://www.usatoday.com/leadpage/indexusa.htm
http://www.guardian.co.uk/
http://www.iht.com/
http://www.worldtribune.com/
http://www.thenation.com/
http://www.drudgereport.com/
http://groups.google.com/
http://www.businessweek.com/
http://www.daily-tribune.com/
http://www.bartowtimes.com/
http://www.tass.ru/english/
http://www.pravitelstvo.gov.ru/english/index_txt.html
http://www.xinhua.org/en/index.htm
http://www.ft.com/
http://www.globalarchive.ft.com/search-components/index.jsp?requestPage=stdsearch.jsp
http://www.slashdot.org/
http://www.nytimes.com/library/tech/reference/cynavi.html
http://english.aljazeera.net/
http://www.debka.com/


News-NetSurf

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/1TSnetsurf.html[4/16/18, 1:16:11 AM]

ANGUILLA 

Julian

RASHOMON'S PAGE

Onar Aam - Octonion Fractals

DYNAPSYCH - Ben Goertzel

Geoffrey Dixon - 7 STONES

David B. Kelley 

PCRG IPC DMblog 

http://galaxy.cau.edu/Anguilla/anguilla.html
http://galaxy.cau.edu/Anguilla/anguilla.html
http://galaxy.cau.edu/tsmith/KW/home.html
http://galaxy.cau.edu/tsmith/KW/home.html
http://web.archive.org/web/19990224214949/http://www.stud.ux.his.no/~onar/
http://web.archive.org/web/19990826195226/www.stud.ux.his.no/~onar/Octonion.html
http://web.archive.org/web/19990826195226/www.stud.ux.his.no/~onar/Octonion.html
http://goertzel.org/
http://www.7stones.com/
http://www.7stones.com/
http://hawk.hama-med.ac.jp/dbk/kelley.html
http://hawk.hama-med.ac.jp/dbk/kelley.html
http://www.qedcorp.com/
http://groups.yahoo.com/group/italianphysicscenter/messages
http://destinymatrix.blogspot.com/
http://www.stardrive.org/


News-NetSurf

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/1TSnetsurf.html[4/16/18, 1:16:11 AM]

Frans Marcelis

RNB - Omniverse

Meru - ST

David

Ark-Future

LyndaW

SeanB. 

Kiehn

http://members.home.nl/fg.marcelis/
http://members.home.nl/fg.marcelis/
http://www.rialian.com/rnboyd/index.htm
http://www.rialian.com/rnboyd/index.htm
http://www.meru.org/
http://www.meru.org/
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.cassiopaea.org/
http://www.cassiopaea.org/quantum_future/homepage.htm
http://www.physics.sfsu.edu/grad/lwilliam/index.html
http://www.physics.sfsu.edu/grad/lwilliam/index.html
http://www.umit.maine.edu/~sean_birkel/
http://www.umit.maine.edu/~sean_birkel/periodic_circle/periodic_circle.html
http://www.uh.edu/~rkiehn/car/carhomep.htm
http://www22.pair.com/csdc/car/carhomep.htm
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MT

CH

Millenium

T3
John Cramer's Alternate View
DKS - EB - DC
THINKNET - Kent Palmer
Matti Pitkanen
Gary G. Ford
Shahn Majid
Uncle Al
William Theaux
Quantum-Mind
Richard Shand
Eric's Treasure Troves
GOODFELLOW'S GATE
Mark Hammons
Rhett Savage
TaoLodge
Clifford Pickover
Alastair Couper
Global Consciousness Project
Conrado Salas Cano
Eschaton - Aquarium-Aviary
Mad Max
Ong's Hat
Art Bell
LauraLee
Noam Chomsky
J. M. Landsberg
Michael, Tina, and Will
John, Serpil, Melike, and Ilayda
Marc Kolodner
Samuelson's Diamonds
Bill Dekle
Jim Branson
Billy Culver
Phil Gibbs- OLD CYCLOTRON LAB
Brian Josephson
V. I. Arnold
Sapiens Fiction
Hyperborea

http://pweb.netcom.com/~mthorn/quad4.htm
http://pweb.netcom.com/~mthorn/quad4.htm
http://crystal.ncc.cc.nm.us/~hardaker/
http://crystal.ncc.cc.nm.us/~hardaker/
http://www.mm2000.nu/
http://www.mm2000.nu/
http://www.geocities.com/hollywood/2900/
http://www.geocities.com/hollywood/2900/
http://www.npl.washington.edu/AV/
http://www.dkslaw.com/first.html
http://www.dkslaw.com/attorneys/cherry.html
http://server.snni.com/~palmer/thinknet.html
http://blues.helsinki.fi/~matpitka/mainpage.html
http://members.shaw.ca/swimp/
http://www.maths.qmw.ac.uk/~majid/
http://www.mazepath.com/uncleal/
http://www.akhnaton.com/
http://listserv.arizona.edu/lsv/www/quantum-mind.html
http://home.fireplug.net/~rshand/streams/vela/vela.html
http://www.treasure-troves.com/
http://goodfelloweb.com/
http://www.netcomuk.co.uk/~asclepus/MHMenu.html
http://www.reed.edu/~rsavage/
http://taolodge.com.tw/
http://sprott.physics.wisc.edu/pickover/home.htm
http://www.shaka.com/~kalepa/aquarian.htm
http://noosphere.princeton.edu/
http://www.conrado.net/
http://www.clark.net/pub/dansmith/contents.html
http://www.clark.net/pub/dansmith/aquarium.html
http://www.hep.upenn.edu/~max/
http://www.incunabula.org/index.html
http://deoxy.org/inc2.htm
http://www.artbell.com/
http://www.lauralee.com/
http://www.zmag.org/chomsky/
http://www.math.tamu.edu/~jml/
http://members.aol.com/jmtsgibbs/
http://members.aol.com/FHSOil
http://dao.gsfc.nasa.gov/DAO_people/marc/
http://www.samuelsonsdiamonds.com/
http://www.geocities.com/Athens/Agora/7043/
http://www.ancient-knowhow.com/
http://www.angelfire.com/nm/videntes/Lattice.html
http://www.weburbia.com/pg/labo.htm
http://www.tcm.phy.cam.ac.uk/~bdj10/
http://www.botik.ru/~duzhin/v.i.arnold.html
http://home.earthlink.net/~walkperson/index.htm
http://www.levity.com/eschaton/
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Incunabula legend by Nick Herbert
URBAN LEGENDS
Georgia Department of Revenue
IRS
FedWorld
MIT open GIA
The Library of Congress
Internet Archive
Web History
WeatherUnderground
Tropical Weather
CNN weathermaps
Weather Channel
Doppler Radar
Unisys Weather
Purdue Weather Processor
State of Georgia
Georgia ICLE
EFF
Findlaw
LII Law from Cornell
LUPUS and LFA
Virtual Cath Lab
BioMedNet
National Library of Medicine
PubMed Central
PubScience
UA Music Calendar
Sinatra Family
Rolling Stones
Saints
Shazam, Otto Binder and C. C. Beck

 

Pogo
Carl Barks (who died at age 99, would have been 100 years old on 27 March, 2001) and Uncle Scrooge McDuck

http://www.incunabula.org/
http://www2.cruzio.com/~quanta/
http://www.urbanlegends.com/
http://www2.state.ga.us/departments/dor/
http://www.irs.gov/
http://www.fedworld.gov/
http://opengov.media.mit.edu/
http://lcweb.loc.gov/homepage/lchp.html
http://www.archive.org/index.html
http://www.webhistory.org/
http://www.wunderground.com/
http://www.solar.ifa.hawaii.edu/Tropical/tropical.html
http://www.cnn.com/WEATHER/images.html
http://www.weather.com/
http://wxia.com/weather/doppler/
http://weather.unisys.com/
http://wxp.eas.purdue.edu/
http://www.state.ga.us/
http://www.iclega.org/
http://www.eff.org/
http://www.findlaw.com/
http://www.law.cornell.edu/
http://www.hamline.edu/~lupus/
http://www.lupus.org/lupus/
http://www-health.santafe.cc.fl.us/health/VCCL/content.HTML
http://biomednet.com/
http://www.nlm.nih.gov/
http://www.pubmedcentral.nih.gov/
http://pubsci.osti.gov/
http://www.music.ua.edu/calendar/index.html
http://www.sinatrafamily.com/
http://www.the-rolling-stones.com/
http://saints.catholic.org/calendar/calendar.html
http://members.ozemail.com.au/~scunge/shazam/
http://www.lambiek.net/binder_otto.htm
http://www.comic-art.com/bios-2/binder.htm
http://cagle.slate.msn.com/hogan/interviews/beck2.asp
http://cagle.slate.msn.com/hogan/interviews/beck3.asp
http://cagle.slate.msn.com/hogan/interviews/beck4.asp
http://cagle.slate.msn.com/hogan/interviews/beck5.asp
http://cagle.slate.msn.com/hogan/interviews/beck/beck.asp
http://www.toonopedia.com/capmarv1.htm
http://shazam.imginc.com/whoswho/
http://www.igopogo.com/
http://members.bellatlantic.net/~vze3y3t2/
http://nauticom.net/www/chuckm/whmte.htm
http://www.geocities.com/~jimlowe/barks/barksdex.html
http://home4.swipnet.se/~w-47991/CarlBarks/
http://www.subdural.com/scrooge/
http://scroogecollector.tripod.com/
http://stp.ling.uu.se/~starback/dcml/chars/scrooge.html
http://www.sullivanet.com/duckburg/scrooge.html
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Calvin and Hobbes
Simpsons
Dilbert
Powerpuff Girls
Peanuts
Sharp Top Trees
Wikipedia
Blackwell Books
Amazon Books
Fed Ex | UPS
Travel | Delta

 - China - Sina
Moscow State University Physics Department
Michael C. Carlos Museum
West Georgia Psychology and its History
Lowndes County Historical Society
Valdosta, Lowndes County, WWII POWs
Cartersville / Emerson, Bartow County, North Georgia, BartowAccess
The Register - Georgia Museums Inc. - Booth Museum - Tellus

Apple
VersionTracker
MacInTouch
MacNN
MacOSRumors
Cringely

National Geophysical Data Center

Cartersville was in the path of the Blizzard of 1993 and Hurricane Opal in 1995.

In 1997, Comet Hale-Bopp came to perihelion and the largest El Nino on record began.

MAPS:

USA - tiger.census.gov
MapQuest

http://www.ucomics.com/calvinandhobbes/
http://www.snpp.com/
http://www.thesimpsons.com/
http://www.unitedmedia.com/comics/dilbert/
http://www.cartoonnetwork.com/POWERPUFF/
http://www.powerpuff.com/
http://www2u.biglobe.ne.jp/~massange/PpG/
http://www.snoopy.com/
http://www.sharptoptree.com/
http://en.wikipedia.org/
http://www.blackwell.co.uk/bookshops/
http://www.amazon.com/
http://www.fedex.com/us/
http://www.ups.com/tracking/tracking.html
http://www.travelocity.com/
http://www.delta.com/
http://www.chinapage.com/
http://www.china.com/
http://home.sina.com/index.html
http://www.phys.msu.su/
http://www.cc.emory.edu/CARLOS/
http://www.westga.edu/~psydept/
http://www.westga.edu/~psydept/history.html
http://www.valdostamuseum.org/
http://www.valdosta.edu/
http://valdostachamber.com/
http://germanpow.com/
http://notatlanta.org/cartersville.html
http://www.gmanet.com/members/27344.shtml
http://notatlanta.org/
http://ngeorgia.com/
http://bartowaccess.com/
http://www.theregister.co.uk/
http://www.georgiamuseums.org/
http://www.boothmuseum.org/
http://www.weinmanmuseum.org/
http://www.apple.com/
http://versiontracker.com/
http://www.macintouch.com/
http://www.macnn.com/
http://www.macosrumors.com/
http://www.pbs.org/cringely/
http://www.webguide.com/coke.html
http://www.ccsi.com/yeeha/nassa/a1.html
http://www.ngdc.noaa.gov/
http://tiger.census.gov/
http://www.mapquest.com/
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TopoZone
National Geographic
WORLD - Geomar in Germany
PCL - Texas Map Collection.
TerraServer

Math:
MATH SERVERS from Penn State
Princeton Department of Mathematics
MSRI
AMS
KNOWN MATH from Dave Rusin
John Baez - TWF in Math Physics
Encyclopedia of Integer Sequences
Eric's Math Encyclopedia
HAKMEM
THE GEOMETRY JUNKYARD
The Geometry Center
Clifford Algebra Page

Physics:
Astronomer's Telegrams
ADS Abstracts
NET ADVANCE of PHYSICS
K-16 SCIENCE EDUCATION Programs (from UC Irvine)
AIP
APS
AAS
AAAS
CERN CDS
CSG Calculators and Converters
IEEE
IOP
SPIE
NINE PLANETS (astronomy - solar system)
HEPIC
LANL (XXX E-PRINTS) - Archive Freedom
PARTICLE PROPERTIES (from LBL) - Jay Yablon - Vacuum, Forces, Particle Masses
RELATIVITY (from NCSA)
Space Tracker
USENET PHYSICS FAQ

Some Electronic Physics Publications:

http://www.topozone.com/
http://www.nationalgeographic.com/
http://www.aquarius.geomar.de/omc/
http://www.lib.utexas.edu/Libs/PCL/Map_collection/Map_collection.html
http://www.terraserver.com/
http://www.math.psu.edu/MathLists/Contents.html
http://www.math.princeton.edu/
http://www.msri.org/
http://e-math.ams.org/
http://www.math.niu.edu/~rusin/known-math/welcome.html
http://math.ucr.edu/home/baez/README.html
http://www.research.att.com/~njas/sequences/
http://mathworld.wolfram.com/
http://www.inwap.com/pdp10/hbaker/hakmem/hakmem.html
http://www.ics.uci.edu/~eppstein/junkyard/
http://freeabel.geom.umn.edu/
http://www.clifford.org/
http://atel.caltech.edu/
http://adsabs.harvard.edu/ads_abstracts.html
http://web.mit.edu/afs/athena.mit.edu/user/r/e/redingtn/www/netadv/welcome.html
http://www-sci.lib.uci.edu/SEP/SEP.html
http://www.aip.org/
http://www.aps.org/
http://www.aas.org/
http://www.aaas.org/aaas.html
http://cdsweb.cern.ch/
http://www.csgnetwork.com/
http://www.csgnetwork.com/converters.html
http://www.ieee.org/
http://www.ioppublishing.com/
http://www.spie.org/
http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html
http://www.hep.net/
http://xxx.lanl.gov/
http://archivefreedom.org/
http://pdg.lbl.gov/
http://home.nycap.rr.com/jry/
http://jean-luc.ncsa.uiuc.edu/
http://liftoff.msfc.nasa.gov/RealTime/JTrack/3D/AppletFrame.html
http://math.ucr.edu/home/baez/physics/
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NEW SCIENTIST
SCIENCE
DISCOVER
LA RECHERCHE
SCIENTIFIC AMERICAN
NATURE
PHYS REV - REV MOD PHYS
ASTROPHYSICAL JOURNAL
ICARUS
NUCLEAR PHYSICS A,B
TELOS

Some Physics Labs:

CERN
DESY
FERMILAB
IHEP - CHINA
KEK - JAPAN
NASA - JPL - GSFC - MSFC
PNL Neural Networks
SLAC

Tony Smith's Home Page

......

http://www.newscientist.com/
http://www.sciencemag.org/
http://www.discover.com/
http://www.larecherche.fr/
http://www.sciam.com/
http://www.nature.com/
http://publish.aps.org/indexjrnls.html
http://www.journals.uchicago.edu/ApJ/
http://astrosun.tn.cornell.edu/Icarus/Icarus.html
http://www.nucphys.nl/
http://www.telospub.com/
http://www.cern.ch/
http://www.desy.de/
http://www.fnal.gov/
http://www.ihep.ac.cn/
http://www.kek.jp/
http://www.nasa.gov/
http://www.jpl.nasa.gov/
http://www.gsfc.nasa.gov/
http://www.msfc.nasa.gov/
http://www.emsl.pnl.gov:2080/docs/cie/neural/neural.homepage.html
http://www.slac.stanford.edu/highlighted.html
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From Martin Luther King's 10 December 1964 Nobel Peace Prize acceptance address: I believe that unarmed truth and
unconditional love will have the final word in reality. This is why

right temporarily defeated is stronger than evil triumphant.

WHERE HAVE WE COME FROM?

Divine Justice 2000: Gore's loss to Bush

WHERE ARE WE GOING?

LIFE, the UNIVERSE, and EVERYTHING . . . . . . . .

. . . . . . . . KOSOVO / IRAQ

The Global Early Religion of the Global Early Civilization was probably similar to IFA, the indigenous religion of
Africa, the place of origin of Humanity. Most likely, ALL Human Religions evolved from IFA, sometimes introducing

special characteristics based on Local/Regional cultures after the breakup of the Global Early Civilization.

http://www.nobelprizes.com/nobel/peace/MLK-nobel.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/B111.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/stingprof.mov
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IFA, whose divination system seems to be based on the same 256-dimensional Clifford Algebra Cl(1,7) as the D4-D5-
E6-E7-E8 VoDou Physics Model, is probably not only the source of all Human Religions, but also divination systems

such as I Ching (64-dimensional), Tarot (78-dimenisonal), etc., and the abstract structures of the Natural Physical
World such as Elementary Particle Physics, Quantum Consciousness, Cosmology, etc.

Do the Gods of Ancient Egypt

tell the story of the

Creation of our Solar System ?

Quaternions, Octonions, and Physics in the 1800s

288 Years
PYRAMIDS at Giza
LUXOR
ETOWAH MOUNDS and CARTERSVILLE
BARDOS
FATES
SEFIROT and TORAH
TAROT
HALAYUDHA, HEXAGONS, HYPERCUBES, HERMES and PLATO
THIRTEEN _ GIFS(up to 348k)
26 April
240 Thoughts

Duchamp and Dilbert
What is the history of my construction of the D4-D5-E6-E7-E8 VoDou Physics model?
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(128k au)

D4-D5-E6-E7-E8 VoDou Physics Model with 130 GeV Truth Quark

E8 (and D4-D5-E6-E7-E8 and B4 and F4) from Clifford Algebra Cl(8)

Why do I like Clifford Algebras ?

What IS the D4-D5-E6-E7-E8 model?
What IS a LIE GROUP?
What IS a JORDAN-like ALGEBRA?
What ARE CLIFFORD ALGEBRAS and SPINORS?
What IS the HODGE STAR * MAP?
What about OCTONIONS?
Why not SEDENIONS?

Rashomon's GOLDEN MEAN page
Algebraic Geometry of Exceptional Structures
Double-6 and 27-line and a Mac Application to make them
Fundamental Representations of D1 through E8
Halayudha, Hexagons, Hypercubes, Hermes & Plato
Julia Sets
Lattices
Loopoids
Magic Square of Algebra of Freudenthal and Tits
McKay Correspondence and A-D-E
Moebius Transformations
MUSIC and THE PHYSICAL UNIVERSE
Palais 3-D Filmstrip Graphics

Penrose - Wang Tilings
del PEZZO Surfaces
PIN or SPIN ?
Prime Numbers
Proof - nonconstructive? - computer?
Quadrics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/mesEMSxx.au
http://galaxy.cau.edu/tsmith/KW/golden.html
http://galaxy.cau.edu/tsmith/KW/golden.html
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Quaternions, Octonions, and Physics in the 1800s
Singularities
SPHERES: Exotic, Homotopy, Poincare Dodecahedral S3 - Packings - Lie
SURREAL NUMBERS
Symmetric Spaces - Shilov Boundaries - Bounded Complex Domains
Symplectic Spaces
Torsion
Triality
Twistors
Voudons = 2^8-ions - ZD-PureSpinors
Weyl Groups
Witt Index and Quadratic Forms

WEIQI-BADUK-GO and ALIFE
ZeroDivisor Algebras
Zeta Function

MATH NETSURFING

Tony Smith's Home Page

......

http://alife.santafe.edu/alife/
http://alife.santafe.edu/alife/
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Tony Smith's Home Page - Cornell Banned my Book

KEYWORDS and Outline
 

1918 Flu
Abyssinian Highlands and Nile River Valley - Eden
A-D-E
Akira
Archetypes
Ark of the Covenant
Bardos - Dark, Clear, and Luminous
Bayesian Statistics
Black Holes
Borges, Jorge Luis
Cartersville
Chaos and Quantum
China Loess
Clifford Algebras
Clover
Cold Fusion
Conformal Physics and Astrophysics of Irving Ezra Segal
Connecticut
Cookeville
Cuba
D4-D5-E6-E7-E8 VoDou Physics Model
DARPA
Dolphins
Duchamp, Marcel - Durer, Albrecht
El Nino
Exotic Spheres
FA and Confucius
Fates
Feynman Checkerboards
Gamma Ray Bursts
Ganesha
Genetic Codes
Global Early Civilization, Language, and Religion
Golden Mean
GRW
GUT SU(5)
Hieroglyphics
History
HuangLao Daoism
I Ching
IFA - Earlier Heaven IFA
Indra's Net
Information Theory
Islam
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Jesus - Mary Magdalene - Talpiot Tomb
Jordan Algebras
Julia Sets
Junk DNA
Kbre Nege'st
Klein Bottles
Kosovo
Large Numbers
Lattices
Llull - IFA - Pachisi - Tarot - E8 
Lie Algebras
Life Levels
Life, the Universe, and Everything
Lo Pan
Lowndes County
Luxor
MacroSpace of Many-Worlds
Magic Square of Algebras
Many-Worlds Quantum Theory
McKay Correspondence and A-D-E
Molecular Biology
Monster
MOVIES etc.:

Abyss
Akira
Buckaroo Banzai - The Golden Compass
Ghost in the Shell - September 2006: Solid State Society
Matrix - Colossus the Forbin Project
Watchmen

Nash, John
New York Yankees
Octonions
Penrose-Wang Tilings
Pyramids
Qi
Quantum Computing
Quantum Consciousness
Ra = Sun
Rig Veda
Rosslyn
Schumann Resonances
Sedenions??
Sefirot
Shilov Boundaries - Bounded Complex Domains
Shinto
Shiva
Sonoluminescence
Sri Yantra
Stoics
Swastika
Talmud
Tarot
Teilhard de Chardin
Thoughts (240)

http://zapruder.pds.med.umich.edu/users/Frank/MIN.html
http://www.expasy.ch/alinks.html
file:///iPurple/Home/WWWTS/tsmith-LOCAL/Ganesha.html#IndraShivaGanesha
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Timewave
Torah
Triality
Truth Quark
Urim v'Tumim
Viruses
Volcanoes
Water
Wavelets
WeiQi - Baduk - Go
Where have we come from? Where are we going?
Wormhole Vortex Symmetries - Ordinary/Exotic SpaceTime
Zarathustra
Zellweger, Shea
ZeroDivisor Algebras

Outline
Home Page of Frank Dodd (Tony) Smith, Jr.,'s Web Site
ET? No ET?
ALL SPACES - Life, the Universe, and Everything
2012
OIL = MILK
HISTORY - Past and Future
PHYSICS
MATHEMATICS
130 GeV TRUTH QUARK aka TCZ

Home Page of Frank Dodd (Tony) Smith, Jr.,'s Web Site
Configurations 2002 including Shavuot 5762
Web Site History
Money v. Truth
Frank Dodd (Tony) Smith, Jr., CV - AfroScot Line Singing
Frank Smith - Bartow County Mineral History
Cuba
New York Yankees
Robert Beverly Irwin, Jr.
Lilla McIntosh Walker - Charles Hamilton Walker
Hil Hutchinson St. George Island
Julian Niles
Audio Sources
Mac Computers
Web Net Surfing
KEYWORDS
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ET? - UFO

http://www.uct.ac.za/microbiology/virtut1.html#contents
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No ET?

ALL SPACES - Life, the Universe, and Everything
Archetypes
Schumann Resonances
Quantum Mind 2003

Quantum Consciousness - Physics and Consciousness
IFA VoDou - Earlier Heaven IFA - Religion and Science - LlullSci - LlullFigUniv - LlullianScience

VoDou = IFA and Physics
Rig Veda
Visual I Ching
I Ching, Tai Hsuan Ching, Genetic Code, and Physics
Lo Pan
HuangLao Daoism
Bardos: Dark, Clear, Luminous
Sefirot, Torah,Talmud
Hypercubes, Hexagons, Halayudha, Hermes, and Plato
Tarot
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Islam
Pierre Teilhard de Chardin
Other Life Forms
Dolphins
The Abyss
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The Matrix and Quantum Consciousness - The Golden Compass
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OIL = MILK
Iraq War 2003 - IranChina - Iran, China, Russia - USA Iran
911
Kosovo NATO
Gore = More Votes (electoral AND popular): Bush = President

HISTORY - Past and Future
Many Fates
Future History - Distant
Future History - Immediate
OUTLINE OF PAST HISTORY

Cosmology - Octonion Inflation - Inflation Entropy 2007
Cosmology - Consensus as of 2001-2003

Solar System
Angular Momentum - Magnetic Dipole Moment - AngMom MagDip 2007
Active Galactic Nuclei
GRB - Gamma Ray Bursts
Sunstorms - Coronal Mass Ejections
History of Cartersville - Bartow County and Lowndes County
Earth Collisions Asteroids Comets Meteors
Comet West
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Supernova
Ice Age Civilization
Old Civilization
Calendar Cycles: Chinese Stem-Branch; Meso-AmericanTzolkin
Comet Encke and Taurid Meteors
Sungrazer Comets
Comet Hyakutake
Heiroglyphics: Egyptian, Mayan, and Chinese Characters
Global Early Language: Ogam; Ge'ez; Heiroglyphics
Pyramids at Giza - Eden
Africa Nile Lakes History - GeraldMassey
Luxor, Karnak, Dendera and Physics, Symmetry, Tarot, E6, Sedenions
China Lakes
Comets - including Hale-Bopp and Shoemaker-Levy
Jesus
Etowah Mounds
Casino Barone Ciaburri - Torre Campanaria Chiesa Madre - Paracelsus
Junius Martin - History of Christ Church, Frederica - Galois - Beethoven
J. M. W. Turner - Lincoln and Garibaldi
26 April 1865 Sherman and Johnston - 1994 Fermilab
Piet Mondrian
Duchamp Large Glass
Ernst Carl Gerlach Stueckelberg
Heisenberg Schroedinger Bohm - DysonFeynmanSchwingervOppenheimer
Climate - Volcanoes - Earthquakes
Lasers and Lightning
New Technologies
DARPA - MicrotubulesCancer - NeolithicMcKenna - Comets 07 - 08 - 2012

PHYSICS - Religion and Science - AWLlullMS - PhysicsOutline - E8 Physics 2013
Sufi Physics
VoDou Physics - NJL-BHL-HTY - Kaluza-Klein - Shilov Boundaries - TriVac
130 Gev TRUTH QUARK and Hyperfinite II1 von Neumann factor - FactorsPhysics
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HyperDiamond Feynman Checkerboard
Strings, Branes, and Standard Model - 26dBstrMonster
Quantum Consciousness Resonance - ConformalConsciousness - QuanCon - Physics and Consciousness
Archetypes
Rig Veda
Why is a Proton 1836 times more massive than an Electron?
Strings = World-Lines - E6 String Theory - Klein Quartic Physics - E8QCry - F4 E8 - E8MxCn
VoDou = IFA and Physics
D4-D5-E6-E7-E8 VoDou Physics Model - E8E7Cl(8) - E8D8Cl(8) - E8geom - 240rv - E8rvproj -
D4D4H - F4E6E8 -E6E8p
Simplex Physics above Planck Energy

Clifford Tensor Product Universe
Many-Worlds Quantum Theory

Surreal Numbers and Many-Worlds
Nelson, Bohm, etc Quantum Theories
Bohm-Sarfatti Quantum Back-Reaction
26-dim Strings as World Lines in Many-Worlds VoDou = IFA and Physics - Atiyah

Black Holes
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Wormholes, Classical Radius, Compton Radius
Sidharth-Sarfatti Compton Radius Vortex - Plato Vortices KAM - Schwinger-Hua-Wyler
Segal Conformal Physics and GraviPhotons - Sarfatti NJL-MCDM - Graviphotons - Conf3Gen
GraviPhotons and the Cosmological Constant - AQFT - JJDE
SU(5) GUT - SU(5)ProtonDecay
Sets 2 Quarks - HyperDiamond Feynman Checkerboard - Clifford Algebra Physics

S2Q1 - Introduction
S2Q2 - From Sets to Clifford Algebras 
S2Q3 - Octonions and E8 lattices
S2Q4 - E8 spacetime and particles

Dimensional Reduction
S2Q5 - HyperDiamond Lattices
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How Gauge Bosons See Physical Spacetime and Internal Symmetry Space
S2Q7 - Feynman Checkerboards
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S2Q8 - Charges and Force Strengths - wire frames - Shilov Boundaries - S5 - CP2 - CP2 - Wyler
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Tony Smith's Home Page

 

Active Galactic Nuclei
M87
Cosmic Rays
Milky Way
M31 Andromeda
AGN Magnetic Energy is important in Structure Formation.

 

HEASARC has a web site (the source of the above image) describing Active Galactic Nuclei. Another HEASARC
web page is the source of these optical and radio images of NGC 4261:

 

 

Bradley Peterson has written a book, An Introduction to Active Galactic Nuclei (Cambridge 1997). Peterson says: "...
The two largest subclasses of AGNs are Seyfert galaxies and quasars, and the distinction between them is to some
degree a matter of semantics. The fundamental difference between these two subclasses is in the amount of radiation
emitted by the compact central source; in the case of a typical Seyfert galaxy, the total energy emitted by the nuclear
source at visible wavelengths is comparable to the energy emitted by all of the stars in the galaxy (i.e., ~ 10^11 Lsun),
but in a typical quasar the nuclear source is brighter than the stars by a factor of 100 or more. ...".

http://heasarc.gsfc.nasa.gov/docs/objects/agn/agntext.html
http://imagine.gsfc.nasa.gov/docs/science/know_l2/active_galaxies.html
http://imagine.gsfc.nasa.gov/docs/science/know_l2/active_galaxies.html
http://nedwww.ipac.caltech.edu/level5/Cambridge/frames.html
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CannonBall pulses of Accreting Matter could form some Gamma Ray Bursts.

 

According to the Hubble Heritage website: "... one of the brightest radio sources in the sky, Virgo A, ...[is]...
associated with M87 (also known as NGC 4486 ... an ordinary giant elliptical galaxy; one of many ellipticals in the
nearby Virgo cluster of galaxies ...)... and its jet. ... Lying at the center of M87 is a supermassive black hole, which has
... a mass equivalent to 2 billion times the mass of our Sun. ... The jet originates in the disk of superheated gas swirling
around this black hole and is propelled and concentrated by the intense, twisted magnetic fields trapped within this
plasma. The light that we see (and the radio emission) is produced by electrons twisting along magnetic field lines in
the jet, a process known as synchrotron radiation, which gives the jet its bluish tint. ...

... a similar phenomenon occurs around young stars, though at much smaller scales and energies. ...

... At a distance of 50 million light-years, M87 is too distant for Hubble to discern individual stars. The dozens of star-
like points swarming about M87 are, instead, themselves clusters of hundreds of thousands of stars each. An estimated
15,000 globular clusters formed very early in the history of this galaxy and are older than the second generation of
stars, which huddle closer to the center of the galaxy. ...".

 

 

M87 and Cosmic Rays

 According to astro-ph/0008063, by Biermann, Ahn, Medina-Tanco, and Stanev:

"... a simple Galactic wind model patterned after the solar wind ...[shows]... that back-tracing the orbits of the highest
energy cosmic events suggests that they may all come from the Virgo cluster, and so probably from the active
radio galaxy M87. ...

... a very simple model for a Galactic wind rather analoguous to the Solar wind ... may allow particle orbits at 10^20
eV to be bent sufficiently to allow "super-GZK" particles to get here from M87, and also explain the apparent isotropy
in arrival directions. ...

... we will consider for reference a model which has a field strength near the Sun of 7 microGauss; this is close to the
best estimates for the total local field ... The assumption of the symmetry of the magnetic field above and below the
Galactic disk is important. The value of the magnetic field, here adopted as 7 microGauss, for the wind near the Sun,

http://heritage.stsci.edu/public/2000july6/ngc4486table.html
http://xxx.lanl.gov/abs/astro-ph/0008063
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isa key parameter. If the magnetic field were considerably weaker, the focussing would be largely removed. ...

... The ... distance to which this wind extends ... is more uncertain: Our Galaxy dominates its near environment well
past our neighbor, M31, the Andromeda galaxy, and might well extend its sphere of influence to half way to M81.
Therefore we will adopt as outer the halo wind radius half the distance to M81, 1.5 Mpc. ... The scale of the Galactic
wind here 1.5 Mpc, is not a critical parameter, since the calculations show that most of the bending happens within the
first few 100 kpc. ...

... To follow the particle trajectories in the Galactic halo we trace protons backwards, e.g., ... from their arrival
direction at Earth. We use the 14 published cosmic ray events above 10^20 eV ... There is a big uncertainty with the
energy estimate of the highest energy Yakutsk ... event, which we therefore exclude from the present analysis, and
hence we arrive at a final tally of 13 events used. ... the directions of all tracks point North. All events are consistent
with arising originally from Virgo A. Since these particles are assumed to be accelerated out of cosmic gas, about 1/10
of all particles may be Helium nuclei with the same energy per particle. If the two highest energy events are in fact He
nuclei, all 13 events point within 20 degrees of Virgo A. If Virgo A is indeed the acceleration site of the highest energy
cosmic ray events, they all require additional systematic bending at a ten to twenty degree level. Such bending could
be easily accomodated within the plausible magnetic field strength within the supergalactic sheet from here to Virgo ...

... If the model proposed here could be confirmed, then it would constitute strong evidence that all powerful
radiogalaxies produce high energy cosmic rays, and that they do this at a good fraction of their total power output. ... ".

 

An alternative explanation for Ultra High Energy Cosmic Rays is Planck Scale violation of Lorentz Invariance.

This image

( adapted from the program Deep Space Explorer 1.0, for Mac ) shows our
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Milky Way Galaxy

and ( reddish, near the lower right border of the image ) the Large Magellanic Cloud satellite galaxy. The green arrow points to
the location of our Solar System.

According to a 6 January 2003 BBC web article: "... A ring of ... several hundred million stars - about 1% of the total
number of stars in our galaxy ... stars surrounds the Milky Way ...

... The ring, which has the appearance of a giant doughnut, could be the remains of a satellite galaxy. ...". According to
an article by D. T. on page 22 of the April 2003 issue of Sky and Telescope: "... Astronomers ... have discovered a new
part of our galaxy: a dim, sparse, but enormous ring encircling the Milky Way some 60,000 light-years from its
center, just beyond the outer edge of the galaxy's disk ... most likely the remnant of a small galaxy that collided
with and merged with the Milky Way in the very distant past. ... the ring contains 20 million to 500 million stars in
all - perhaps as many as in the Small Magellanic Cloud. ... To maintain the stars' observed fast motions along the ring's
wide, circular orbit, immense amounts of dark mass must be present around the Milky Way ..." [ and/or MOND might
be an accurate theory of gravity on the galactic scale ].

 

According to an article by Angelle Tanner on pages 44-50 of the April 2003 issue of Sky and Telescope: 

"... astronomers ... can now see clear to the Milky Way's center ...

http://news.bbc.co.uk/1/hi/sci/tech/2632709.stm
http://www.skypub.com/
http://www.skypub.com/
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... the thin "threads" ..., observed only at the galactic center, glow in radio by means of synchrotron
radiation: emission from charged particles spiraling at relativistic speeds arond magnetic-field lines ...
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... symbols show the positions of .. six stars for [2002 and] each of the previous 7 years ... The white orbits
are best fits to these positions ... SO-16 swung a mere 60 astronomical units from the black hole ... at more
than 9,000 km per second! Kepler's laws of motion tell us that the mass ...[of Sgr A*]... amounts to at least
3 million solar masses ... Sgr A* ... X-ray variations ... in as little as 10 minutes prove that the X-ray
source can be no bigger than about 10 light-minutes (about 1 a.u.) wide ... such a large mass in such a
small volume cannot avoid ending up as a black hole. ...".

According to a 20 September 2000 article by David Whitehouse of the BBC:

"... Sagittarius A* (Sgr A*), about 26,000 light-years from Earth ...

http://news.bbc.co.uk/hi/english/sci/tech/newsid_934000/934033.stm
http://news.bbc.co.uk/
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... is located at the exact point around which our galaxy revolves. ... the 10-metre Keck telescope atop the
dormant Mauna Kea volcano on Hawaii, ... took snapshots of Sgr A* ... This showed three stars orbiting
about 16 billion km (10 billion miles) from Sgr A*. Their movement around the suspected black hole
revealed not only their velocity but allowed their acceleration to be deduced. And this gave a better
analysis of the mass of the central black hole at Sgr A*, which is now estimated to be 2.6 million times
that of the Sun. This extraordinary object is calculated to be about 400 million km (640 million miles)
across. ... Supermassive black holes are believed to be common at the cores of galaxies. In 1994, the
Hubble space telescope saw evidence for such an object at the centre of the galaxy M87. ... This was
calculated to have a mass equal to two to three billion Suns and occupy a space no larger than our Solar
System. Sgr A* is nothing like as big. It would extend from the Sun to the orbit of Mars. ... the three stars
seen orbiting Sgr A* were accelerating so quickly that their complete orbit of the black hole may be as
short as a few decades and in one case as little as 15 years. ...".

According to a 21 February 2002 NASA Science web page:

"... Chandra ... pinpointed a source of X-rays that coincided with Sagittarius A*. ...
[ According to a Harvard Chandra web page: "... This 400 by 900 light-year mosaic

of several Chandra images of the central region of our Milky Way galaxy reveals hundreds of white dwarf stars, neutron stars, and
black holes bathed in an incandescent fog of multimillion-degree gas. The supermassive black hole at the center of the Galaxy is

located inside the bright white patch in the center of the image. The colors indicate X-ray energy bands - red (low), green
(medium), and blue (high). ... An analysis of the X-ray data showed that the temperature of the gas does not have to be 100 million

degrees Celsius, as previously thought. Rather, a relatively mild 10 million degrees will do. ...". ]

... the X-rays were only a fifth the intensity that theory predicted. In other words, Sagittarius A* was faint
-- strange, given that active galactic nuclei are so brilliant. ... Ten thousand years ago a supernova
exploded very close to Sagittarius A*. The fast-expanding gases swept away much of the local interstellar
gas and dust, preventing material from falling into the Milky Way's supermassive black hole, thereby
"starving" it. Less material falling into the black hole meant fewer X-rays being emitted. Nevertheless,
some material is still infalling. In 2001, right before Chandra's vigilant X-ray eye, Sagittarius A* suddenly
brightened. Within minutes it was 45 times its normal intensity. Then it faded back to its pre-flare level
about three hours later. The energy released corresponded to the black hole suddenly having engulfed a
chunk of material with the mass of a comet or asteroid! Moreover, from the specific way the X-rays
brightened and dimmed, astrophysicists calculated that Sagittarius A* was only about 15 million
kilometers across-less than a quarter the diameter of the orbit of the planet Mercury around our Sun. This
observational evidence of small size coupled with enormous mass seemed to clinch the case for its being a
supermassive black hole. ...".

 

According to a University of Toronto web page: "... The nearest big spiral galaxy to the Milky Way is the

Andromeda galaxy [M31].

http://science.nasa.gov/headlines/y2002/21feb_mwbh.htm
http://chandra.harvard.edu/photo/2002/gcenter/index.html
http://www.cita.utoronto.ca/~dubinski/tflops/
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...[ According to a SEDS web page: "... M31

is the famous Andromeda galaxy, our nearest large neighbor galaxy ...". ]...

... Appearing as a smudge of light to the naked eye in the constellation Andromeda, this galaxy is about twice as big as
the Milky Way but very similar in many ways. At the moment it is about 2.2 million light years away from us but the
gap is closing at 500000 km/hour. Andromeda is the only big spiral galaxy galaxy moving towards the Milky Way and
the best explanation is that the Milky Way and Andromeda are in fact a bound pair of galaxies in orbit around one
another. Both galaxies are thought to have formed close to each other shortly after the Big Bang initially moving apart
with the overall expansion of the universe. But since they are bound to one another, they are now falling back back
together and one very plausible scenario puts them on a collision course in 3 billion years. ...

The Milky Way and Andromeda galaxy are on a collision course!

In about 3 billion years, the two galaxies will collide and then over about 1 billion years after a very complex
gravitational dance they will merge to form an elliptical galaxy. ...".

 

http://www.seds.org/messier/m/m031.html
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An interesting fact on the timing is that the Sun will still be burning brightly when this collision occurs and maybe life
of some sort will still be around on Earth at that time. So what would people see in the night sky during this billion
year galactic dance? As Andromeda approaches, it will grow in size and just before the collision the night sky will be
filled by a giant spiral galaxy. When the two galaxies intersect, our familiar Milky Way arch over the sky will be
joined by a second intersecting arch of stars but this will only last for 100 million years or so and will be a very
confusing state of affairs for galactic astronomers. Finally, when the two galaxies merge our view will depend on
which direction the Sun is thrown.

There are two possible fates of the Sun which depend closely on the details of where it is in its galactic orbit at the
time of the collision.

In the first case the Sun may take a ride on a tidal tail and be ejected into the darkness of intergalactic space. In
this case, our star would be all alone with few stellar neighbours so the night sky would be very dark with few
stars to see -- maybe like the view of the nightsky from downtown Toronto.
In the second case, the Sun is thrown right into the centre of the merging pair where a great starburst will be
underway. The huge number of stars forming will result in supernovae going off at a rate of a few per year in the
new merged galaxy. While these will not present a direct hazard to the Earth, they will truly light up the sky
letting you read at night but probably frustrating the endeavours of backyard astronomers! ...".

"... Astrophysicists Lars Hernquist and John Dubinski ... recently simulated the future collision of the Milky Way and
her larger neighbor, Andromeda, using model galaxies comprised of 110 million particles ... with the help of Blue
Horizon, NPACI's 1,152-processor IBM RS/6000 SP. ... ", according to an NPACI web page describing the computer
simulation images shown above. Note that the computer simulation not only has fewer particles than the galaxies have
stars, but it also is based on gravitational interactions among massive point-particles, so it may be an
oversimplification of what actually might happen a few billion years in our future.

 

 

Tony Smith's Home Page

...

http://www.npaci.edu/online/v4.9/galaxies2.html
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SUPERNOVA
| GRB SuperNova | Cas A | Eta Carinae | SN1993J | Vela X | Geminga | Crab | Diamonds | Neutron Stars and Quark

Stars |

Some Cosmic Rays may be produced in Supernovae.

During 1940-41, a supernova explosion in NGC 4725 was observed at earth. (Kaufmann - Universe (4th ed) - Freeman
1994))

On 28 March 1993, supernova SN1993J in spiral galaxy M81, 11 million light-years away, was first observed on Earth.
According to an article by Robert Roy Britt on the Space.com web site, the 7 January 200 issue of Science reported
images

showing how SN1993J has expanded from September 1993 to September 1994, saying "... Norbert Bartel of York
University in Canada and lead author of Science article ... told space.com that ... The star generating explosion, known
as the progenitor star, was probably about 15 times the size of our sun ... Near the end of its life, the star had burnt all
its fuel. ... The implosion generated an enormous shock wave that zoomed to the surface of the star and broke through

http://legacy.gsfc.nasa.gov/docs/snr.html
http://www.space.com/
http://www.sciencemag.org/
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on March 28, 1993. Spanish amateur astronomer Francisco Garcia Diaz spotted it. Within hours the supernova was
billions of times brighter than our sun. The shock wave fled the scene at 12,427 miles each second (20,000 kps). "After
50 days the supernova has expanded to about 13 times the size of our planetary system," Bartel said. That's when the
first image was taken, on April 27, 1993. (The event, being so far away, actually occurred a long time ago -- the light
only began reaching us in 1993.) Even with a resolving power 100 times better than the Hubble telescope (using a
global array of radio telescopes called the Very Long Baseline) no details were yet visible on the distant object, which
lies in a relatively nearby galaxy called M81, roughly 12 million light-years away. Only the object's size could be
measured. "After a half year first details became visible," Bartel said. "A round shell developed. But the shell was not
uniformly bright; it was shining in kind of a horseshoe pattern. Furthermore this brightness pattern rotated with time."
After two years, hot spots appeared around the outer edges. Researchers don't know why they occur, but Bartel thinks
the shock wave may be catching up with knots of other material blown off the star thousands of years before it
exploded. By this time, the shock wave's speed had decreased, and the deceleration itself increased with time. And by
the time of the final image, on June 3, 1998, the shock wave moved at 5,282 miles-per-second (8,500 kps). ...".

According to a 30 June 2000 CNN article: "... Hubble images ...[showed]... that a gamma-ray burst and subsequent
supernova occurred in an active star-forming region in one of the ... spiral arms ... in a galaxy only 125 million light
years away ... One day after the burst on April 25, 1998, an unusually bright supernova took place in the exact same
location. ...

... This galaxy ... is actively forming stars in numerous gas clouds. The center image shows a star-forming area in one
of the arms. The ...[right]... image shows the gamma-ray burst found within the area. ...".

 

According to a Chandra website article: "... A new 14 hour Chandra observation ... Observation time: 50,000 sec on
2000 Jan 30-31 ... of the supernova remnant Cassiopeia A has given the best map yet of heavy elements ejected in a
supernova explosion.

http://www.cnn.com/2000/TECH/space/06/30/gamma.ray.burst/index.html
http://hubble.stsci.edu/
http://xrtpub.harvard.edu/photo/cycle1/cas_a062700/index.html
http://xrtpub.harvard.edu/
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Upper left: Broadband X-ray image of Cassiopeia A (Cas A) Upper right: Image made by X rays from silicon ions.
Lower left: Image made by X rays from calcium ions. Lower right: Image made by X rays from iron ions. All images
are 8.5 arc minutes on a side (corresponding to 28.2 light years at a distance of 11,000 light years).

These images are designed to show the distribution of some of the elements ejected in the explosion that produced Cas
A. The elements are part of a gas that has a temperature of about 50 million degrees Celsius. The colors represent
intensity of X rays, with yellow the most intense, then red, purple, and green.

The broadband image, which shows all the X rays detected from Cas A, is more symmetric than the others. This could
be due to the presence of X rays from synchrotron radiation by extremely high energy particles spiraling in the
magnetic field of the remnant, or to shock waves traveling through material puffed off thousands of years before the
supernova.

The silicon image shows a bright, broad jet breaking out of the upper left side of the remnant, and faint streamers in an
opposite direction. This jet could be due to an asymmetry in the explosion.

The calcium image is similar to the silicon image, but less bright and clumpier.

The iron image shows significant differences from other images. Since iron is the heaviest element shown, these maps
support the suggestion that the layers of the star were overturned either before or during the explosion. ...".

According to a 30 June 2000 space.com article by Dan Sorid: "... iron, the heaviest of the three elements, appears to
have been expelled the farthest. ... "The model they had for this kind of explosion is that the star, before it explodedÖ,
built up an onionskin layer with heavy elements [on the inside of the star]," ... Wallace Tucker ...[of]... the Chandra X-
Ray Observatory Center in Cambridge ... said. "Somehow the iron got out ahead of everything." ... Another surprise is
the way the star seems to be ejecting material mostly through a single jet, which appears on the upper-left of the
pictures. ...".

 

Has Eta Carinae gone SuperNova ?

What would that do to Earth?

 

Eta Cairnae can be seen from Earth in the southern sky between Alpha Centauri and Vela X, with the Southern Cross
lying between it and Alpha Centauri:

http://www.space.com/scienceastronomy/astronomy/chandra_ejection_000630.html
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In the February 2000 issue of Astronomy, Robert Zimmerman writes: "... Eta Carinae ... has started brightening again,
and no one knows why or where it might lead.

With about 120 times the mass of the sun, it comes close to the theoretical limit of how big a star can be. And although
it lies 7,500 light-years away, the star glittered more brilliantly than any other star in the Galaxy between
approximately 1835 and 1855. During this 20-year Great Eruption, it spit out two to three suns' worth of material. ... in
1994, the Hubble Space Telescope ... could look at the nebulosity surrounding the star and see its shape and detailed
structure. ...

... The most obvious features in the Hubble images are the two large and grayish bipolar lobes, shaped somewhat like
an hourglass. With a total mass somewhere around three times that of the sun, their glow comes mainly from starlight
radiated by Eta Carinae that reflects off the ubiquitous dust in the lobes. Ejected from the star during the 1843 eruption,
each lobe is expanding outward at the rate of about 1.5 million miles per hour. ... the lobes have expanded in 150 years
to span about four trillion miles, or some 0.7 light-year. ... Less obvious but also seen first in the Hubble images was
the strange equatorial disk tilted between 52° and 60° to our line of sight and about 90° to the two lobes. Faintly
resembling a ceiling fan with many blades, the disk consists of many curious objects moving at a wide range of

http://www.astronomy.com/
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speeds. Three mysterious blobs appear embedded within the disk only a few light-days (about fifty billion miles) from
Eta. Flying outward from the star at about 100,000 miles per hour, all three seem arranged around the outside edge of
the equatorial disk's largest fan (called the Paddle and visible as the triangular-shaped bright area above and to the
right of the Homunculus's center). Astronomers don't yet know what caused these blobs to erupt from the star so
asymmetrically, though their speed and distance from the star suggest they were ejected in 1889. Within the Paddle
itself, however, several small regions move at much slower speeds, as low as 30,000 miles per hour. These relatively
sluggish speeds imply that the features were ejected from Eta several hundred years ago, long before the eruptions of
the 19th century. The equatorial disk also contains several mysterious and fast-moving jets, or "bullets" as some
scientists have labeled them. The northern jet is shooting away from the star at a tremendous velocity, estimated as
high as 3.4 million miles per hour.... pushing its way through the interstellar medium of nitrogen gas that surrounds
Eta Carinae and was ejected in a much earlier, unrecorded eruption. Although some scientists believe that the jet's
origin is linked to the 1889 eruption, others contend that it - along with most of the equatorial disk - formed during the
Great Eruption of 1843. ...

... X-rays reveal gas glowing at millions of degrees;

the horseshoe-shaped ring spans two light-years, while Eta inself apparently lies hidden in the central blue cloud ...
(NASA/CXC/SAO ) ... When you point a telescope at Eta Carinae, you are looking down the length of our Galaxy's
Carina-Sagittarius spiral arm, which traces a corkscrew around the galactic center and is home to some of the Milky
Way's most massive stars and most glorious nebulae. In such spiral arms stars are born. Eta Carinae lies embedded in
a dense giant molecular cloud only a few million years old, about 425 light-years across, and containing the mass of
10,000 suns.

Anglo-Australian Telescope Board
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Moreover, surrounding Eta Carinae's immediate environs are vast clouds of nitrogen and dust processed from
hydrogen by the star's ... nuclear engine. ... massive stars like Eta Carinae ... not only process huge amounts of
hydrogen fuel into more complex atoms such as carbon, oxygen, nitrogen, and iron, they also spray it out into the
interstellar medium, accounting for a large percentage of the material found in the dense molecular clouds that
surround them. Then, when such majestic stars go supernova, the explosion sweeps up this surrounding debris, forming
a shock wave within which eventually flower the longer living but less massive ordinary stars - stars such as our sun.
...

... Eta Carinae ... belongs to a rare class of stars called Luminous Blue Variables, or LBVs, objects whose temperature
and mass approach the absolute maximum believed possible for a star. Eta Carinae appears to tip the scales at a mass
100 to 120 times larger than the sun while its surface broils at a temperature that ranges between about 22,000° and
50,000° Fahrenheit. Compare this to the surface temperature of the sun, which comes in around 10,000° Fahrenheit. At
its coolest, Eta Carinae also becomes most compact - though its size would still be large enough to swallow the orbit
of Mercury if it replaced the sun. When the star's temperature rises, its radius swells and would reach the orbit of Mars
or beyond. During the Great Eruption, the star probably expanded to a diameter of two billion miles, the size of
Saturn's orbit. Moreover, astronomers think that Eta Carinae has one of the densest solar winds known, blowing off
about 0.003 solar mass per year, some six trillion trillion tons, or two Earth masses each day. At this rate the sun would
evaporate in a little more than three centuries. ... blue variables ... are thought to be a short-term transitional stage in
the life of stars, spanning a mere 25,000 years or so. ... As the star sheds mass it slowly evolves from a blue supergiant
to a Wolf-Rayet star, thought to be one of the last stages that stars reach before they die. Such stars have lost more
than half to two-thirds of their original mass, have exhausted their hydrogen fuel, and now burn other, more complex
atoms in their nuclear furnaces. Their next and final act, astronomers believe, is to explode as supernovae. ...

... "Without question, the central star has brightened since 1997 by roughly a factor of two," notes astrophysicist Jon
Morse of the University of Colorado, whose Hubble images in June 1999 confirmed this brightening. And if the
brightening trend continues, Morse adds that "in two years we will not be able to take an image with Hubble without
saturating the camera. [Eta Carinae] will be too bright." ... The brightening is even more puzzling because it is
occurring across all wavelengths. If the star were merely ejecting an outer shell in response to radiation pressure, the
brightening would happen only at visible wavelengths, with the star's outer layers cooling and its output shifting from
the ultraviolet to the optical. An increase in brightness across the entire electromagnetic spectrum implies that Eta is
growing intrinsically brighter, a possibility no theory predicted. Moreover, this brightening implies that the star's
luminosity may soon overwhelm its gravity, once again causing the star to become unstable and erupt as it did in the
last century. ... [Michael Corcoran of the Universities Space Research Association] recently said that "The death of
Eta Carinae is likely to be one of the most explosive events ever experienced in the Galaxy." When such massive
stars go supernova, the energy released can be so powerful that it equals and possibly exceeds that of the rest of the
Galaxy. ...".

 

Since photons and neutrinos from a SuperNova explosion of Eta Carinae would take about 7,500 years to get to Earth,

could Eta Carinae have gone SuperNova about 7,500 years ago, so that the brightening we are
seeing is just the gentle breeze immediately preceding the violent storm ?

 

What will happen on Earth when Eta Carinae goes SuperNova?

In astro-ph/0110162, Arnon Dar and A. DeRujula say: "... Eta Carinae, the most massive and luminous star known in
our galaxy ... more than 100 times as massive and 5 million times as luminous as the Sun ... is rapidly boiling matter
off its surface. At any time its core could collapse into a black hole, which may result in a gamma-ray burst (GRB)
that can devastate life on Earth. ...

http://xxx.lanl.gov/abs/astro-ph/0110162
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... Should the violent end of Eta Carinae, ... only D = 2 kpc away, emit in our direction a GRB similar to that of the
most energetic GRB ... (GRB 990123), the atmosphere of Earth facing the star would be subject to a total energy
deposition:

E_gamma / 4 pi (D_L)^2 = 4 x 10^9 erg cm^(-2)

within seconds. This energy release is akin to that of the simultaneous explosions in the upper atmosphere of one-
kiloton of TNT per km^2 , over the whole hemisphere facing Eta Carinae. This would destroy the ozone layer, create
enormous shocks going down in the atmosphere, lit up huge fires and provoke giant global storms.

If the energy of GRBs in TeV gamma-rays, as indicated by various experiments ... , is [about] 100 times larger than in
the sub-MeV domain, the energy deposition ... would be correspondingly larger. Moreover, the interactions of the TeV
-rays in the upper atmosphere would produce a lethal dose of highly penetrating muons, destroying life on the surface,
underground and underwater. ... the total muon fluence at ground level expected from a GRB from the supernova death
of Eta Carinae is [about] 5 x 10^10 cm^(-2) (the roughly linear dependence on the -ray energy makes this result
sensitive only to the total deposited energy). The energy deposition by these high-energy muons in biological materials
is [about] 2.5 x 10^5 erg g^(-1) , which is about ten times the lethal dose for human beings: the whole-body dose from
penetrating ionizing radiation resulting in 50% mortality in 30 days ...

... Auspiciously, recent observations indicate that the GRBs are narrowly beamed in cones along the rotational
axis of the progenitor star. In the case of Eta Carinae the GRBs will not point to us, but will be ravaging to life on
planets in our galaxy that happen to lie within the two beaming cones. ...

... The average energy output of a GRB is 5 times smaller than that of GRB 990123 ... The average distance of galactic
GRBs from Earth, assuming they have the same spatial distribution as supernova remnants, is [about] 8 kpc. Gamma
rays alone from such "typical" GRBs can barely cause major mass extinctions, since the frequency of such GRBs is
too small to explain a mean rate of mass extinctions of once in [about] 100 My, observed in the geological records ...
However, if GRBs are produced in supernova explosions by highly relativistic jets of "cannonballs", as suggested by
the striking success of the Cannonball Model of GRBs in explaining their afterglows ... the jetted cannonballs also
produce highly beamed cosmic rays (CRs) by ionizing, sweeping up and accelerating the particles of the interstellar
medium (ISM). Such CRs from galactic GRBs are much more devastating than their gamma-rays. ... the CR beam
sweeps away the magnetic field along its way and follows a straight ballistic trajectory through the interstellar
medium. (The corresponding argument, when applied to the distant cosmological GRBs, leads to the opposite
conclusion: no CRs from distant GRBs escort the gamma rays in their voyage.) The beam of multi-TeV cosmic rays
accompanying a galactic GRB is deadly for life on Earth-like planets. ... The lethal dosages for other vertebrates and
insects can be a few times or as much as a factor 20 larger [than for humans], respectively. Hence, CRs from galactic
GRBs can produce a lethal dose of atmospheric muons for most animal species on Earth. Because of the large range of
muons ... their flux is lethal, even hundreds of metres underwater and underground, for CRs arriving from well above
the horizon. Thus, unlike other suggested extrater- restrial extinction mechanisms, the CRs of galactic GRBs can also
explain massive extinctions deep underwater and underground. ...

... The mean rate of massive life extinctions by jets from GRBs, per life-supporting planet in galaxies like ours,
is once in 100 million years, comparable to the rate of major extinctions observed in the geological records of our
planet.

GRB extinctions also provide an answer to Fermi's question about alien visitors: "Where are they?" ... even if
advanced civilizations are not self-destructive, GRBs can exterminate the most evolved species on any given planet or
interstellar vehicle at a mean rate of once every 100 My. Consequently, there may be no nearby aliens having evolved
long enough to be capable of communicating with us, or pay us a visit. ...".

[ My personal opinion is that over 100 million years, an advanced civilization would have time enough to colonize
enough of our Galaxy that some colonies (in fact, most colonies) would survive any such narrowly beamed GRB

extinction radiation. ]
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In our Milky Way galaxy, about 800 light years away and about 11,400 years ago, a
supernova exploded in the constellation Vela.

The Distance to the Vela Supernova Remnant was measured by Cha, Sembach, and Danks, who reported in astro-
ph/9902230 that "... The analysis of a significant sample of O and B stars in the direction of the Vela SNR has enabled
a direct distance measurement of 250 +/-30 pc, with a conservative upper limit of 390 +/- 100 pc. ...". They also state
the following attributes of Vela SNR at 250 +/- 30 pc:

Diameter: 32 +/- 4 pc Using angular size of 7.3 degrees (Aschenbach 1993).
Age of Remnant:

11,400 yr from Pulsar spin-down age (Reichley et al. 1970).
13,000 yr < t < 16,000 yr from Shock velocity considerations (Wallerstein & Silk 1971).

Energy of Remnant: 1 or 2 x 10^51 ergs See Jenkins & Wallerstein (1995).
Temperature Behind Blast: 4.5 x 10^6 K See Jenkins & Wallerstein (1995).

People on earth saw the explosion about 11,000 years ago as a star of magnitude -10, as bright as a 7-day old Moon.

Johnston, van Straten, Kramer, and Bailes, in their paper astro-ph/0101146, say:

"... We present high time resolution observations of single pulses from the Vela pulsar (PSR
B0833&endash;45) made with a baseband recording system at observing frequencies of 660 and 1413
MHz. We have discovered two startling features in the 1413 MHz single pulse data.

The first is the presence of giant micro-pulses which are confined to the leading edge of the pulse
profile. One of these pulses has a peak flux density in excess of 2500 Jy, more than 40 times the
integrated pulse peak.
The second new result is the presence of a large amplitude gaussian component on the trailing edge
of the pulse profile. This component can exceed the main pulse in intensity but is switched on only
relatively rarely. Fluctutation spectra reveal a possible periodicity in this feature of 140 pulse
periods. Unlike the rest of the profile, this component has low net polarization and emits
predominantly in the orthogonal mode. This feature appears to be unique to the Vela pulsar.

We have also detected microstructure in the Vela pulsar for the first time. These same features are present
in the 660 MHz data. We suggest that the full width of the Vela pulse profile might be as large as 10 ms
but that the conal edges emit only rarely. ...".

According to Wijers and Sugurdsson, in their paper astro-ph/9704225, the Vela supernova pulsar may have had a
binary companion neutron star that is now ploughing a channel through the supernova remnant cloud, creating an X-
ray feature that is asymmetric with respect to the supernova remnant cloud.

The neutron star binary companion to the Vela supernova pulsar may, as it is a neutron star, be the remnant neutron
star of the supernova of about 3 to 10 million years ago that formed the Gum Nebula, which now from Earth looks like
a shell with radius about 20 degrees. In comparison (see Kaufmann - Universe (4th ed) - Freeman 1994), the sun and
moon each cover about half a degree.

Now, the Vela supernova remnant is expanding into the old remnant of the Gum supernova.

http://www.mrao.cam.ac.uk/surveys/snrs/snrs.G263.9-3.3.html
http://xxx.lanl.gov/abs/astro-ph/9902230
http://xxx.lanl.gov/abs/astro-ph/9902230
http://xxx.lanl.gov/abs/astro-ph/0101146
http://xxx.lanl.gov/abs/astro-ph/9704225
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According to Timothy Ferris 
(Coming of age in the Milky Way, William Morrow & Co. 1988) 
the Sumerians, who were living on the plains of the Tigris-Euphrates, 
identified the supernova with their god Ea, who invented writing and agriculture, 
and  
the Egyptians identified it with their goddess Seshat, 
the principal wife of Thoth, 
and may have represented it by 
the Great Pyramid at Giza.  
 
According to the book An Adventure in Multidimensional Space 
by Koji Miyazaki (Wiley 1986), 
the city plan of Beijing has 5 elements: 
a square Altar of Earth in the North; 
a square Palace Museum in the Center; 
a circular Altar of the Sun in the East; 
a semicircular Altar of the Moon in the West; 
and 
a circular Altar of Heaven in the South. 
 
Could the circular Altar of Heaven have been located 
in the South to correspond to 
the Southern sky where the Vela X supernova had appeared? 

Could the Flaming Pearl sought by the Dragon 
(from Palace Museum Peking, by Weng and Boda (Abrams 1982))
represent the Vela X supernova? 
 
VELA X and COMETS:
 
The Vela X supernova may have roughly coincided 
with the primary breakup of a large parent comet 
of Comet Encke and the Taurid meteors.  
Could radiation from the Vela X supernova have 
heated the dark surface of comets in the Oort cloud, 
creating jets of gas and dust,  

http://www.seds.org/billa/twn/top.html
http://home.fireplug.net/~rshand/streams/vela/vela.html
http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
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so perturbing the orbits of the comets, 
and causing the large Encke/Taurid parent comet to 
enter the inner solar system and 
break up when it encountered more intense solar radiation? 
If Sitchin's Sumerian Solar System body Nibiru, 
with period (as known to the Sumerians) of roughly 3600 years, 
were a Comet, then maybe it could have been Comet Hale-Bopp 
(a conjecture that came from e-mail discussion with Ron Nye).  
Since the last period of Comet Hale-Bopp was about 4200 years, 
if its preceding two periods were each about 3600 years, 
then Hale-Bopp would have had a perihelion about 11,400 years ago, 
which is about the time of the Vela X supernova.  
Therefore, it is possible that Comet Hale-Bopp 
could have been affected by supernova Vela X. 
 
VELA X and the SUN:
 
Could radiation from the Vela X supernova, particularly neutrinos, 
have changed rates of Solar nuclear reactions involving nuetrinos 
and so have increased the Sun's luminosity? 
Could such increased Solar luminosity have 
perturbed the comets in the Oort cloud? 
 
VELA X and the EARTH'S CLIMATE: 
 
Could Vela X, by either 
dust or impacts from comet/meteor fragments 
of the Encke/Taurid parent comet, 
or 
altered Solar luminosity, 
have affected the Earth's climate, 
contributing to the melting of the glaciers 
at the beginning of the Holocene Age?
 
In his book Rogue Asteroids and Doomsday Comets (John Wiley, 1995), 
Duncan Steel says a majority view of the consequences to Earth 
of major comet/meteor impact is that:
1 - for weeks, radiated heat (and impact heat) would heat up 
    the Earth, causing global fires, which in turn would 
    put a lot of soot and CO2 into the atmosphere; 
 
2 - for years, atmospheric soot, dust, and pulverized rock would 
    reflect sunlight, causing a Cosmic Winter. 
 
3 - for thousands of years, atmospheric CO2 would heat the Earth 
    through the greenhouse effect.  
 

 

The Geminga supernova,

perhaps then 300 light years away from Earth, 
could have exploded about 340,000 years ago, 

the time of the Neanderthals, 

with radiation reaching earth shortly thereafter 
and shockwave reaching Earth about 35,000 years ago, 

the time of the Cro-Magnons.  

According to a 10 May 2001 PhysicsWeb article:

"... (J. W Beck et al 2001 Science to appear) ...Beck and colleagues tested slices of a half-metre long
stalagmite that grew between 45 000 and 11 000 years ago in a cave in the Bahamas. Stalagmites are
calcium carbonate deposits left behind when carbon dioxide evaporates out of cave seepage water. They
found that carbon-14 concentrations were twice their modern level during that period. Current records
of the levels of carbon-14 in the atmosphere only cover the last 16 thousand years, and this discovery
extends those records a further 30 thousand years. Galactic cosmic rays create most of the carbon-14 in
our atmosphere, while solar cosmic rays generate a smaller fraction. The Earth is partially shielded from
galactic cosmic rays by its own magnetic field and the solar magnetic field, which fluctuates as the solar
cycle proceeds. But these effects are predictable and are thought to have changed little in the last million

http://www.salford.ac.uk/physics/staff/d.i.steel/
http://www.salford.ac.uk/physics/staff/d.i.steel/
http://physicsweb.org/


Supernova

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/13Mar41.html[4/16/18, 1:16:31 AM]

years - which means they cannot explain the glut of carbon-14. Evidence from North Atlantic sediments
suggests that the Earth's magnetic field may have dipped around 40 thousand years ago, but this
would still only account for - at best - half of the observed peak in carbon-14 concentrations. Beck's
team concludes that either a jump in the cosmic ray flux or a fundamental change in the carbon cycle
must have produced the sudden increase of carbon-14. The team speculates that a supernova shock
wave could have produced a flurry of cosmic rays. "Weaker circulation of the oceans - which are the
biggest reservoirs of carbon on Earth - would explain the excess of carbon-14", David Richards, joint
team leader, told PhysicsWeb. If carbon-14 is carried more slowly from the surface to the depths of the
ocean, he explains, the carbon-14 content of the atmosphere will rise. ... Carbon dating is a mainstay of
geology and archaeology - but an enormous peak discovered in the amount of carbon-14 in the
atmosphere between 45 thousand and 11 thousand years ago casts doubt on the biological carbon cycle that
underpins the technique. ... ".

The Geminga supernova could have created the Local Bubble,

which is roughly elliptical in shape and whose size is on the order of about 300 light years across its short axis and
1,000 light years across (1 light year = 63,240 AU). (See Kaufmann, Astronomy (4th ed), Freeman 1994.),

and

could be responsible for the knee of the Cosmic Ray Energy Spectrum.

 

Near Geminga, in the region of the anticenter of the Milky Way, 
is the 

Crab Nebula.

http://egret.sao.arizona.edu/whipple_objects.html#Crab
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Here is a Chandra X-ray picture of the Crab Nebula: 

The Crab Nebula and its pulsar 

were created by a supernova that exploded about 7,500 years ago. 
Since it is about 6,500 light years away, 
it was not seen on Earth until about 1,000 years ago, 
on 4 July 1054 AD.  
 

Supernovae produce Diamonds:

 

ftp://ftp.aao.gov.au/pub/dfm_images/crab.jpg
http://www.space.com/science/astronomy/chandra-advance990928.html
http://seds.lpl.arizona.edu/billa/twn/n1952x.html
http://www.cnn.com/2000/TECH/space/06/01/hubble.nebula/index.html
http://cossc.gsfc.nasa.gov/egret/index.html
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According to a paper by Stephen E. Haggerty in Science 285 (6 August 1999) 851-860: "... On final implosion and
rebounding, the outermost envelopes are blasted into the interstellar media. It is in these outermost expanding and
cooling envelopes of type I and type II SN that nanodiamonds nucleate, perhaps a month or so after a SN event. This
is shown schematically by the inset, which is an electron image of a presolar diamond from the Murchison meteorite.
... [The above image is adapted] ...by courtesy of Encyclopaedia Brittanica, Inc. Copyright Encyclopaedia Brittanica
Yearbook of Science and the Future 1989. ...". Diamond tetrahedral structure is shared by water ice.

 

Neutron Stars and Quark Stars

According to a 10 April 2002 AP article in The New York Times:

"... An orbiting X-ray telescope has found two bizarre objects that may form a new star class ... The
objects, called RXJ1856 and 3C58, were thought to be neutron stars, but observations by NASA's Chandra
X-ray telescope show that they are too small and too cold to be standard neutron stars. ... RXJ1856 has a
temperature of about 1.2 million degrees, too cool for a neutron star, and a diameter of about seven miles,
much smaller than the standard. Yet the measurements show that the object has the mass and X-ray
emissions of a larger neutron star. ... Conventional theory tells us this object should be a neutron star,
comprised entirely of neutrons, with a diameter of about 12 to 20 miles in size ...The smaller size suggests
that the object is much more dense, perhaps dense enough to shatter its neutrons and set free the quarks
they contain. ...

... 3C58, the neutron star remnant of a supernova observed in the year 1181 by Chinese and Japanese
astronomers, ...[was found]... to be much cooler than expected. ... for a 820-year-old star, the temperature
should be a little under 2 million degrees (3.6 million degrees Fahrenheit) and the surface should be
glowing in X-rays and emitting about four times as much energy per second as the sun ... observations
show that the temperature is far lower than that and the radiation is down by at least a factor of ten. ... in a
neutron star, theory predicts a density equal to about a billion tons per teaspoon of matter ... even this

http://www.nytimes.com/aponline/science/AP-Bizarre-Star.html
http://www.nytimes.com/
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density is not enough to squeeze (heat) out fast enough to produce the cool star that we see. ... the
astronomers conclude the density of 3C58 is higher than a neutron star and may reach three to five times
the density of nuclear matter, forming a new state of matter. ...

... the findings ... are consistent with the theory that neutrons in a star can be broken apart under
extreme density to form a smaller, quark star. ...".
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ECLIPSES in our Solar System
ECLIPSE prediction requires accurate CALENDARS.

According to a NASA GSFC Fred Espenak web page: "... The periodicity and recurrence of eclipses is governed by
the Saros cycle, a period of approximately 6,585.3 days (18 years 11 days 8 hours). ... The Saros arises from a natural
harmony between three of the Moon's orbital periods:

Synodic Month (new moon to new moon) 29.53059 days = 29d 12h 44m
Draconic Month (node to node) 27.21222 days = 27d 05h 06m
Anomalistic Month (perigee to perigee) 27.55455 days = 27d 13h 19m

One Saros is equal to 223 synodic months. However, 242 draconic months and 239 anomalistic months are also equal
to this same period (to within a couple hours)! Any two eclipses separated by one Saros cycle share very similar
geometries. They occur at the same node with the Moon at nearly the same distance from Earth and at the same time
of year. Because the Saros period is not equal to a whole number of days, its biggest drawback is that subsequent
eclipses are visible from different parts of the globe. The extra 1/3 day displacement means that Earth must rotate an
additional 8 hours or 120º with each cycle. For solar eclipses, this results in the shifting of each successive eclipse path
by 120º westward. Thus, a Saros series returns to about the same geographic region every 3 Saroses (54 years and 34
days). A Saros series doesn't last indefinitely because the various lunar periods are not perfectly commensurate with
one another. In particular, the Moon's node shifts eastward by about 0.5º with each cycle. A typical Saros series for a
solar eclipse begins when new Moon occurs about 18 degrees east of a node. If the first eclipse occurs at the Moon's
descending node, the Moon's umbral shadow will pass 3500 km below Earth and a partial eclipse will be visible from
the south polar region. On the following return, the umbra will pass about 300 km closer to Earth and a partial eclipse
of slightly larger magnitude will result. After ten or eleven Saros cycles (about 200 years), the first central eclipse will
occur near the south pole of Earth. Over the course of the next 950 years, a central eclipse will occur at each Saros but
will be displaced northward by an average of 300 km. Halfway through this period, eclipses of long duration will occur
near the equator. The last central eclipse of the series will occur near the north pole. The next approximately ten
eclipses will be partial with successively smaller magnitudes. Finally, the Saros series will end some 13 centuries after
it began at the opposite pole. A typical series may be comprised of 70 to 80 eclipses, about 50 of which are central (i.e.
- total or annular). If a Saros series begins near the ascending node, the first eclipse will be partial from the northern
polar region and the previous sequence of events is reversed. Since there are two to five solar eclipses every year, there
are approximately forty different Saros series in progress at any one time. ...".

Solar:

23 November 2003
31 May 2003
2002 Africa-Australia
2002 Pacific
2001 North America
2001 Africa
2000 North America
2000 Dragon Year Antarctica
1999 Munich-BALKAN
1998 Montserrat

http://umbra.nascom.nasa.gov/
http://sunearth.gsfc.nasa.gov/eclipse/eclipse.html
http://sunearth.gsfc.nasa.gov/eclipse/SEsaros/SEsaros.html
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1997 Mongolia
1996 Norway
1984 Ga Tech

Lunar:

9 November 2003
16 May 2003
30 December 2001
Asia-Africa-Europe 9 January 2001
America 20-21 January 2000
Beijing 28 July 1999
13 March 1998
23 March 1997
16 September 1997
26 September 1996

Moon Orbit | Earth Spin, Tides, and Interior

Jupiter, Io, Ganymede, Callisto, Europa

According to a NASA/Goddard Eclipse web page:

"... Total Lunar Eclipse of November 09 [2003] ... The second lunar eclipse of the year occurs [ in the middle of
Ramadan ] six lunations after the first. ... it is the very last total eclipse of Saros 126. ... The entire eclipse will be
visible from Europe and most of Africa as well as the eastern Americas. ...

Total Solar Eclipse of November 23 [2003] ... [ at the end of Ramadan ] ... a total solar eclipse visible from the
Southern Hemisphere ... like May's annular eclipse, the November event features a lunar shadow moving in the
"wrong" direction. Once again, the explanation lies in the deep southern track of the umbra coupled with the close
proximity of the eclipse with winter solstice. As viewed from the Sun's direction, the shadow passes around the "back"
side of the pole between Earth's axis of rotation and the terminator. ...".

According to a NASA/Goddard Eclipse web page the "...

 Annular Solar Eclipse of May 31 (member 22 of 80 in Saros Series 147) ...[

(picture taken by Stuart Baird in Stornoway, UK, shown on a BBC web page)]...

http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2003.html
http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2003.html
http://news.bbc.co.uk/1/hi/in_depth/photo_gallery/2952026.stm
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... is a very unusual annular eclipse which takes place in the Northern Hemisphere ...

... The axis of the Moon's shadow passes to the far north where it barely grazes Earth's surface. In fact, the northern
edge of the antumbra actually misses our planet so that one path limit is defined by the day/night terminator rather by
the shadow's upper edge. As a result, the track of annularity has a peculiar "D" shape which is nearly 1200 kilometres
wide. Since the eclipse occurs just three weeks prior to the northern summer solstice, Earth's northern axis is pointed
sunwards by 21.8°. As seen from the Sun, the antumbral shadow actually passes between the North Pole and the
terminator. As a consequence of this extraordinary geometry, the path of annularity runs from east to west instead of
visa versa. ...

...[On the preceding full moon of 16 May 2003]... a total lunar eclipse ... occurs just half a day after perigee so the
Moon will appear quite large (33.4 arc-minutes). During this event, the Moon is low on the ecliptic in Libra
approximately fifteen degrees west of the first magnitude star Alpha Scorpii (Antares). ... The eastern half of North
America will witness the entire event, while the partial phases will already be in progress at moonrise from the western
portions of the continent. ...".

According to a 16 May 2003 BBC web page: "... Friday, 16 May, 2003, ...[was]... Vesak - the holiest Buddhist festival
of the year ... - the festival of lights that honours the birth, death and enlightenment of Buddha ...[in 2003]... Vesak
coincides with the 50th anniversary of the climbing of Everest ...

...[the image shows a]... prayer-flag pole ...[being]... raised in Tengboche, Nepal ...".

According to a Cal Poly Pomona web page: "... Probably the most efficient holiday in the calendar is Vesak (also
known as Wesak, Visaka, and Visakha). Named after the month in which it occurs, Vesak is held on the full moon
day of the fifth month.  Vesak celebrates the birth, the enlightenment, and the death of the Buddha. In a sense,
the festival is a reminder that the possibility exists for each of us to attain enlightenment. Vesak festival includes
paying homage to the Buddha with incense, flowers, candles and food. Visits to temples and sacred sites are
commonplace. ...[However, some Buddhists celebrate the full]... moon day of the sixth lunar month ...[as the]... day the Buddha was born,
attained enlightenment, and passed away ...[and that day, a month later, is called ... Visakha Puja Day ...[and, further,]... In the Northern [Buddhist]
Tradition ...[Buddha's birth, enlightenment, and death are celebrated on three different dates. ...". Perhaps some of these varying dates correspond to
different ways to reconcile the solar and lunar aspects of a solar-lunar calendar.

http://news.bbc.co.uk/1/hi/in_depth/photo_gallery/3033333.stm
http://www.csupomona.edu/~diversity/observances/Buddhist/buddhist2003.htm
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On 4 December 2002 (end of Ramadan), according to a NASA/Goddard Eclipse web page: "... On Wednesday, 2002
December 04, a total eclipse of the Sun will be visible from within a narrow corridor which traverses the Southern
Hemisphere. ...

... The path of the Moon's umbral shadow begins in the South Atlantic and crosses southern Africa. After traversing the
southern Indian Ocean, the path sweeps through southern Australia where the eclipse ends at sunset. ...".

About two days before 4 December 2002, around the 27th night of Ramadan, is the Night of Power. In the year 2002,
the Hebrew month Kislev coincides (roughly, within 2 or 3 days or so) with the Islamic month Ramadan, so that the end of
Ramadan occurs during Hanukah, an 8-day period at the end of Kislev through the first 2 or 3 days or so of Tevet. In
2002, the last day of Hanukah (7 December, 2 Tevet) is 2 or 3 days after Ramadan.

On 10 June 2002, according to a Fred Espanak GSFC press release: "... an eclipse of the Sun will be visible from
eastern Asia, the Pacific Ocean and much of North America. From some locations, more than 99% of the Sun's disk
will be hidden by the Moon. .... A global map of Earth shows the exact region of eclipse visibility (outlined in red). ...

... June's annular path is nearly 14,000 kilometers long, it is only 13 to 78 kilometers wide. The path of annularity is
plotted in blue on the global map of the eclipse ... From Asia and the western Pacific, the eclipse actually occurs on
June 11 because of the International Date Line ... Greatest eclipse6 occurs at 23:48:15 UT about 2600 kilometers
northwest of the Hawaiian Islands. The duration of the annular phase lasts a scant 23 seconds, but the event takes place
in open ocean with no landfall in sight. ...". It was member 35 of 70 in Saros Series 137.

On 30 December 2001 a penumbral lunar eclipse could be seen by most of the Earth except central and southern
Europe, the Middle East, Africa, and Antarctica.

On 14 December 2001 (end of Ramadan), an annular solar eclipse could be seen in the Pacific Ocean, Costa Rica,
and the Caribbean Sea. It could be seen as a partial eclipse, beginning at sunrise in the Pacific Ocean around Midway,
visible in most of North America and some of South America, and ending in the Caribbean around the Lesser
Antillles, including Anguilla. It coincides with the Geminid Meteor shower.

About two days before 14 December 2001, around the 27th night of Ramadan, is the Night of Power. In the year 2001,
the Hebrew month Kislev coincides (roughly, within 2 or 3 days or so) with the Islamic month Ramadan, so that the end of
Ramadan occurs during Hanukah, an 8-day period at the end of Kislev through the first 2 or 3 days or so of Tevet. In
2001, the last day of Hanukah (17 December, 2 Tevet) is 1 or 2 days after Ramadan.

http://sunearth.gsfc.nasa.gov/eclipse/TSE2002/TSE2002.html
http://sunearth.gsfc.nasa.gov/eclipse/ASE2002/ASE2002.html
http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2001.html
http://sunearth.gsfc.nasa.gov/eclipse/ASE2001/ASE2001.html
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The full moon of the month before Ramadan, the 15th night of Shabaan, is the Night of Record, which is an Islamic
holiday similar to Halloween - All Saints Day - All Souls Day. In 2001, the Night of Record falls on the Halloween 31
October 2001 Full Moon (following the 2 October 2001 Harvest Moon). The Halloween 2001 Full Moon, at sunset, looks like

the Great Pumpkin rising from the Pumpkin Patch of the East. The following year, 2002, the New Moon of Ramadan coincides with
1 Kislev 5763, beginning at sunset of 5 November 2002.

According to A Neopagan Druid Calendar, by Isaac Bonewits, 
the Major High Day of Samhain 

"... is the original festival that became ... Halloween ... 
The day before Samhain is the last day of summer (or the old year) 

and the day after Samhain is the first day of winter (or of the new year).
Being "between" seasons or years, 

Samhain was (and is) considered a very magical time ...". 

According to www.holidays.net/halloween/muertos.htm: "... Los Dias de los Muertos, the Days of the Dead, is a traditional Mexico holiday
honoring the dead. It is celebrated every year at the same time as Halloween and the Christian holy days of All Saints Day and All Souls Day
(November 1st and 2nd). ... The Aztecs believed in an afterlife where the spirits of their dead would return as hummingbirds and butterflies. Even
images carved in the ancient Aztec monuments show this belief - the linking the spirits of the dead and the Monarch butterfly. ...

...[image from a Florida Monarch Butterfly web page]...

... Every autumn Monarch Butterflies, which have summered up north in the United States and Canada, return to Mexico for the winter protection
of the oyamel fir trees [ which did not prevent the death of 250 million Monarchs in January 2002 ]. The locale inhabitants welcome back the
returning butterflies, which they believe bear the spirits of their departed. The spirits to be honored during Los Dias de los Muertos. ...".

 

On 21 June 2001, the southern hemisphere winter solstice, a total solar eclipse "... begins in the South Atlantic about
400 kilometres southeast of Uruguay ... sweeps across the South Atlantic ... crosses southern Africa [ passing over the
southern end of the African Rift Valley ]and Madagascar, and ends at sunset in the Indian Ocean ... A partial eclipse
will be seen ...[in]... eastern South America and the southern two thirds of Africa ...".

On 25 December 2000, a partial solar eclipse could be seen in North America.

http://www.snoopy.com/
http://www.space.com/scienceastronomy/astronomy/harvest_moon_000913.html
http://www.neopagan.net/NeoDruidismCalendar.HTML
http://www.neopagan.net/Halloween-Origins.html
http://www.holidays.net/halloween/muertos.htm
http://www.adver-net.com/FMonHome.html
http://www.adver-net.com/monpics.html
http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2001.html#SE2001Jun21T
http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2000.html#SE2000Dec25P
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25 December 2000 Gregorian Calendar, 17h 34m 51s UT, the time of maximum eclipse, is on Christmas Day.
This year Christmas Day has the New Moon near the End of Ramadan.
29 Dublachd in the Druidic Coligny Calendar, a lunar calendar in which Dublachd (The Moon of the Dark Sun -
The House of the Dead) is the second month, following Samna (The Moon of the Ancestors). The Druidic Lunar
New Year, 1 Samna, is the day after Druidic Halloween New Moon, which does not always fall on the Solar
Gregorian Halloween, 31 October.
28 or 29 Kislev 5761 Hebrew Calendar: Luni-Solar calendar with years classified as common (normal) or
embolismic (leap) years which occur in a 19 year cycle in years 3, 6, 8, 11, 14, 17, and 19. In the year 2000, the
Hebrew month Kislev coincides (roughly, within 2 or 3 days or so) with the Islamic month Ramadan, so that the end
of Ramadan occursduring Hanukah, an 8-day period at the end of Kislev through the first 2 or 3 days or so of
Tevet. In 2000, the last day of Hanukah (29 December, 3 Tevet) is the second day after Ramadan.
28 or 29 Ramadan 1421 Islamic Calendar: Lunar calendar with each month beginning about 11 days earlier in
each successive solar year. 27 Ramadan (the 9th of 12 months) is recognized as the Night of Revelation of the
Quran. In 2000 the Night of Revelation is around Christmas Eve.
6 Doshanbeh 1379 Persian Calendar: Solar calendar adopted in 1925, with years grouped into cycles which begin
with four normal years after which every fourth subsequent year in the cycle is a leap year.

Cycles are grouped into grand cycles of either 128 years (composed of cycles of 29, 33, 33, and 33 years)
or 132 years, containing cycles of of 29, 33, 33, and 37 years.
A great grand cycle is composed of 21 consecutive 128 year grand cycles and a final 132 grand cycle, for
a total of 2820 years.
The Persian calendar accumulates an error of one day only every 3.8 million years.

12-19-7-15-0.044 Mayan Calendar (Long Count):
baktun = 20  katun = 20  tun = 18 = uinal = 20 kin = 1 day.
20 baktun = 1 pictun = 7,885 years.
1 Alautun = 20 kinchiltun = 20^2 calabtun = 20^3 pictun = 63 million years

2451904.2325347 Julian Date.
977765691 Unix Time Value: If it is kept as a 32 bit signed quantity, on January 19, 2038 it will go negative.

The Julian date of 25 December 2000 - Ganna Christmas - fell on Gregorian 7 January 2001, two days before the

9 January 2001 Total Lunar Eclipse Full Moon

http://www.fourmilab.ch/documents/calendar/
http://www.summerlands.com/crossroads/library/drcal.htm
http://www.fourmilab.ch/documents/calendar/
http://www.fourmilab.ch/documents/calendar/
http://www.saudia-online.com/calender2000.htm
http://www.fourmilab.ch/documents/calendar/
http://www.fourmilab.ch/documents/calendar/
http://www.fourmilab.ch/documents/calendar/
http://www.fourmilab.ch/documents/calendar/
http://www.fourmilab.ch/documents/calendar/
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( image from spacescience.com )

of the beginning of the 42 days of Kumbh Mela at the confluence of the Ganga, Yamuna, and Saraswati Rivers near
Allahabad, India, where millions of people gather and see a Total Lunar Eclipse near the end of the Year of the
Dragon when and where Garuda comes to bring Amrit (nectar). The Amrit had been gathered for Indra by the
mountain Mandarachal (the staff), Vishnu (as koorm, tortoise, the base), Brahma (the top), and Vasuki (serpent, the
string) acting together to churn the ocean, producing 14 Ratnas (jewels) and Amrit. Garuda, guided by Brihasapati
(Jupiter) carried a kumbh (pitcher) of Amrit around the heavens, stopping 4 times (once at the Saraswati-Ganga-
Yamuna confluence), and completing a circuit every Jupiter year (about 12 Earth years), so Kumbh Mela is celebrated
at the Saraswati-Ganga-Yamuna confluence every 12 years. Every 12th Kumbh Mela (144 year cycle) is a Maha
Kumbh Mela, and the 2001 Kumbh Mela is a Maha Kumbh Mela.  

On 13 January 2001, four days after the Lunar Eclipse Full Moon of 9 January 2001, there was a 7.6 magnitude
Earthquake in El Salvador, antipodal to the mouth of the (now dry) Saraswati River.

Although the following New Moon of 24 January 2001 is not a solar eclipse, it does coincide with the 24 January 2001
end of the Chinese Year of the Metal Dragon. According to the BBC: "... The Maha Kumbh Mela ... sees millions of
devotees bathe in the Ganges to purify their sins. ... This extraordinary picture was taken by Space Imaging's Ikonos
satellite on Tuesday ...[ 23 January 2001 ]...

Timed at 1030 am, the image shows what was happening at the start of the most sacred and busiest bathing day
(Mauni Amavasya) of the festival. Vast numbers of people are moving down to the waters. ... The festival lasts just
over a month. The authorities have spent millions of dollars on security and other arrangements with in excess of 30
million people expected to attend. ...". Shortly afterward, on 26 January 2001,

http://spacescience.com/headlines/y2001/ast08jan_1.htm
http://www.kumbhallahabad.com/
http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2001.html
http://news.bbc.co.uk/hi/english/world/default.htm
http://www.spaceimaging.com/
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a 7.9 magnitude Earthquake that killed 20,000 people was centered at the mouth of the (now dry) Saraswati River.

11 August 1999 - Total Solar Eclipse:

It passes through the NATO areas of the North Atlantic, Britain, France, Germany, and Austria, (and a bit of
NATO applicant Slovenia), and Hungary before it gets to BALKAN Yugoslavia and Romania.

After it gets to BALKAN Yugoslavia and Romania, it goes to Bulgaria, passes over the Black Sea, and then
through Turkey, Iraq and Iran, and Pakistan and India to the Indian Ocean.

 

Its Maximum is in BALKAN Romania:

http://umbra.nascom.nasa.gov/eclipse/990811/rp.html
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According to the BBC, Wednesday, August 11, 1999: "... Starting off the American coast, the shadow of the Moon
raced across the Atlantic at 2,400 kph (1,500 mph). ...

... [CNN carried this EUMETSAT image

of the shadow] ... A million people had travelled to Cornwall, south-west England, so they could stand in line with the
Sun and Moon. ... Joining them in the straight line to the Sun was heavy cloud cover. ... The eclipse as seen from an
RAF Hercules at 1025 BST:

http://news.bbc.co.uk/hi/english/world/default.htm
http://www.cnn.com/
http://www.eumetsat.de/
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... The eclipse as seen from the RAF Hercules at 1111 BST:

... At 1113BST Cornwall's famous St Michael's Mount disappears into the shadows:

... [The German city of Munich

had over two minutes of totality.] ...there were clear skies ... in Munich - right until the moment of totality ... [when] ...
heavy rains broke just at the moment of totality, making the event a washout. ...

The streets of Ramnicu Valcea, the south-central city in Romania where totality could be seen the longest, were

http://www.mppmu.mpg.de/welcome.html
http://www.mppmu.mpg.de/welcome.html
http://umbra.nascom.nasa.gov/eclipse/990811/text/path-and-visibility.html
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crammed.

In Egypt, Muslims shut themselves away on the orders of clerics. Others flocked to mosques as earthquakes and an
out-of-season hailstorm intensified unease.

... [CNN carried this Diamond-Ring image

from Diyarbakir, Turkey]

... In some Indian villages, priests rang temple bells and took turns beating steel plates with sticks to ward off evil. But,
like Pakistan, cloud cover meant most of India saw the eclipse departing the way it had arrived - obscured.

It finally ended in the Bay of Bengal at 12.36GMT. ...".

 

 

28 July 1999 - Partial Lunar Eclipse

seen from Beijing (image from Xinhua) roughly coincided with the Chinese government declaring Falun Dafa to be
illegal.

20-21 January 2000 - Total Lunar Eclipse

seen most prominently in North America occurred in Year 5760 at the Full Moon immediately preceding the New
Moon of the beginning of the Year of the Dragon.

The image, from the BBC, is of the eclipse as viewed from Londinia, Brazil.

 

http://www.cnn.com/
http://www.xinhua.org/en/index.htm
http://news.bbc.co.uk/hi/english/world/
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5 February 2000 - Partial Solar Eclipse

seen in Antarctica occurred in Year 5760 at the New Moon of the beginning of the Year of the Dragon. According to
Fred Espenak's eclipse web pages,"... This event is the sixteenth partial eclipse of Saros series 150. The series will
produce its first of forty annular eclipses beginning with the year 2126 and continuing for the next seven centuries. ...".

 

On 30 May 1984,

my parents' 44th wedding anniversary, they and I went to the roof of the Physics Building

at Georgia Tech where we saw

this Solar annular eclipse:

It was member 34 of 70 in Saros Series 137.

http://sunearth.gsfc.nasa.gov/eclipse/OH/OH2000.html
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On 26 September 1996 (local Atlanta time), a total Lunar eclipse

could (except for clouds) be seen from Africa to North America. Then, Comet Hale-Bopp was visible from Atlanta,
and Moon was very near Saturn.

The Moon would be near Mars about 6 months later, on 23 March 1997 (local Atlanta time), the time of an umbral
lunar eclipse, which coincided with a Falun Dafa seminar by Li Hongzhi in New York City. That lunar eclipse was a
day after Comet Hale-Bopp was nearest the Earth, and immediately followed a the total solar eclipse of 9 March 1997.

Then, Comet Hale-Bopp would be nearing perihelion, but would be just below the horizon in Atlanta.

The next lunar eclipse, a total one about 16 September 1997, would be visible in Asia but not in Atlanta.

Then the Moon would be about halfway between Saturn and Jupiter.

After that,

http://sunearth.gsfc.nasa.gov/eclipse/LEcat/LE1996-2020.html
http://sunearth.gsfc.nasa.gov/eclipse/LEplot/LE1996Sep27T.GIF
http://sunearth.gsfc.nasa.gov/eclipse/LEplot/LE1997Mar24U.GIF
http://sunearth.gsfc.nasa.gov/eclipse/LEplot/LE1997Sep16T.GIF
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the next lunar eclipse visible in Atlanta (which immediately follows the 26 February 1998 Total Solar Eclipse at
Montserrat)

would only be a penumbral eclipse on 13 March 1998, with Neptune, Venus, Uranus, Jupiter, the Sun, Mars, Mercury,
and Saturn

on the Asia side of the Earth.

13 March 1998 - Penumbral Lunar Eclipse

fully visible in the contiguous United States - a full moon occurs on the same date roughly every 19 years, so a 13
March 1998 full moon means that a full moon occurred at the same date (or within hours of it) in 1979, 1960, 1941, ... .

 

 

On 12 October 1996, a partial solar eclipse

could be seen in northeastern Canada shortly after sunrise and in Europe and North Africa around sunset. The eclipse
was deepest (magnitude 76 percent) just off Norway's North Cape. A few hours after the eclipse, the sun and moon
were below the horizon in southern North America.

http://umbra.nascom.nasa.gov/eclipse/980226/rp.html
http://sunearth.gsfc.nasa.gov/eclipse/LEplot/LE1997Sep16T.GIF
http://sunearth.gsfc.nasa.gov/eclipse/LEplot/LE1998Mar13P.GIF
http://sunearth.gsfc.nasa.gov/eclipse/OH/OH1998.html
http://www.skypub.com/skytel/tofc/mar96toc.html


Solar and Lunar Eclipse

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/30May84.html[4/16/18, 1:16:43 AM]

12 October 1996 was the date of the first Falun Dafa seminar in the USA (Houston) of Teacher Li Hongzhi.

On 9 March 1997, (preceding the 23 March 1997 lunar eclipse) a total solar eclipse

moved from Gora Belukha, 14,783 feet, the highest Altai Mountain, to near the North Pole.

Looking East at dawn on 9 March 1997 from the top of Gora Belukha you would see

http://umbra.nascom.nasa.gov/eclipse/970309/cometHB.html
http://sunearth.gsfc.nasa.gov/eclipse/TSE97Comet.html
http://www.skypub.com/sights/eclipses/solar/9703solarreport.html
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Gora Belukha may be known in China as Kunlun Shan, home of Xi Wang Mu, the Queen of the West, and in India as
Su Meru, home of Indra.

 

 

 

THE ORBIT OF EARTH'S MOON is not only such that the angular diameters of the Moon and Sun as seen from
Earth are both about half a degree, so that both total and annular eclipses can occur, but is also such that the Moon's
gravity stabilizes the tilt of Earth's spin axis to about 23.5 degrees, give or take about 1.3 degrees. If the Moon were
not there, the tilt of Earth's spin axis would be unstable and vary from 0 to 85 degrees, according to calculations by
Jacques Laskar.

Discover, January 1994 - The Moon of Our Delight by Robert Naeye

The Earth's spin axis precesses around a 23.5 degree cone whose center is at the center of the Earth and whose axis is
perpendicular to the plane of Earth's orbit, producing the precession of the equinoxes, a 26,000 year cycle stabilized by
the moon and sun.

Gravitational interaction between the Moon and the Earth not only stabilizes the tilt of Earth's spin axis, it also
produces tides in Earth's oceans. Since the Earth rotates about 28 times faster than the Moon orbits the Earth, the tidal
bulge of the Earth's oceans precedes the Moon's position, and pulls the Moon into a faster and higher orbit. The Moon
will continue to recede from the Earth (by about 4 cm/year) until the lunar month equals the solar Earth day, and the
tidal bulge is always directly below the Moon. (Universe, by Kaufmann, Freeman 1994)

The Earth's gravitational field can be measured by artificial satellites accurately enough to indicate the general
topography of the ocean floor.

Discover, March 1996 - The Seafloor from Space by Robert Kunzig

The Earth's crust is affected by the Moon's gravity from above, and from below by the mantle, the outer core, and the
inner core.

http://www.enews.com/magazines/discover/
http://www.enews.com/data/magazines/alphabetic/all/discover/Archive/1994/010194.4
http://www.m-m.org/jz/sphinxaa.html
http://www.enews.com/magazines/discover/
http://www.enews.com/magazines/discover/magtxt/030196-1.html
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According to a Pittsburgh Supercomputing Center web page:

"... There's a giant crystal buried deep within the Earth, at the very center, more than 3,000 miles down. ...

... Earth's solid-iron inner core is "anisotropic" -- it has a directional quality, a texture similar to the grain
in wood, that allows sound waves to go faster when they travel in a certain direction. ... at the inner core,
the pressure is so great -- 3.5 million times surface pressure -- that iron solidifies, even though the
temperature is believed to exceed 11,000 degrees Fahrenheit, hotter than the surface of the sun. ...

... calculations showed ... bcc iron is unstable at high pressure and not likely to exist in the inner core. For
the other two candidates, fcc and hcp, Stixrude and Cohen found that both can exist at high pressure and
both would be directional (anisotropic) in how they transmit sound. Hcp iron, however, gives a better fit
with the seismic data. All this was new information, but even more surprising was this: To fit the observed
anisotropy, the grain-like texture of the inner core had to be much more pronounced than previously
thought. ... If all the crystals must point in the same direction, why not one big crystal? The results,
published in Science, offer the simplest, most convincing explanation yet put forward for the observed
seismic data ...".

According to a 2 October 2002 BC article:

"... there is evidence of another, smaller, core

http://www.psc.edu/science/Cohen_Stix/cohen_stix.html
http://news.bbc.co.uk/1/hi/sci/tech/2290551.stm
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hidden within ... the Earth's inner core ... The inner core ... is solid, about 2,440 km across, and composed
mainly of iron and nickel. ... the shock-waves from earthquakes on one side of the world were measured
by sensors on the opposite surface. ... a wave travelling from north to south moved faster than one going
east to west. It is believed that this effect happens because the core has been formed in a crystalline
manner ... The latest research, published in the Proceedings of the National Academy of Sciences (PNAS),
found that a wave precisely targeted through the inner core behaved differently depending on which part of
the core it travelled through. There appeared to be a separate "inner inner" core - perhaps 600 km in
diameter. Not only was the anisotropy effect much stronger - suggesting an even more crystalline
composition - but the angle of most resistance, a guide to the alignment of these crystals, was different to
that of the rest of the inner core. ... this difference may be the result of changes in the environment of the
core during its formation. ...".

 

The anisotropic hexagonal close-packed structure of the Earth's solid iron crystal inner core may explain seismic and
geomagnetic phenomena.

Differential rotation of the solid iron inner core and fluid outer core may partially explain movement of the Earth's
magnetic poles.

The path of the Earth's poles during excursions and reversals seems to be related to Schumann resonances.

The Earth's magnetic field has been weakening for 2,000 years, which may indicate another excursion or reversal is
coming.

 

 

Eclipses happen on Jupiter, too - 10 Nov 97.

http://www.pnas.org/
http://www.enews.com/magazines/discover/magtxt/010196-6.html
http://earth.agu.org/revgeophys/tromp01/tromp01.html
http://earth.agu.org/revgeophys/tromp01/tromp01.html
http://www.agu.org/sci_soc/hoffman.html#virtdipole
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(Jupiter image from ABCNEWS.com, by Kenneth Chang (25 Feb 98))

 

Tony Smith's Home Page

......

http://www.abcnews.com/
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Tony Smith's Home Page

SUNSTORMS and SPACE WEATHER
Coronal Mass Ejections
Heliosphere
June 2000 - Shavuout 5760 X-Class Solar Flares
Aurora
5 February 2000 Metal Dragon X-Class Solar Flare
2000-2001: Solar Magnetic Field Flips
March-April 2001: Noaa9393 Sunspot, Aurora, Flare
September 2001 Aurora
13 March 1989 Solar Flare
11 May 1999 Quiet Sun
M2P2
HAARP
Een Virtuele Reis door de Zon

 

After 1700, roughly coincident with Comet Sarabat of 1729, 
auroral activity and sunspots began to increase.  
 
Prior to 1700, the activity was very low, 
except for the sunspot group numbers around 1600-1650.  
Are the high sunspot group numbers around 1600-1650 really that high? 
They are reconstructed from historical sources, and 
coincide with the initial observation of sunspots in Galileo's time.  
Is the height the result of "overreporting" novel phenomena?   
 
Auroral activity did NOT show such high numbers around 1600-1650. 
 
It appears that the overall trend of activity 
has been increasing since 1700, 
and 
that the 11-year cycles are only variations within 
a 300-year trend of increasing activity.  
 
The 11-year cycles were there, but at a much lower level, 

http://sec.noaa.gov/
http://space.rice.edu/
http://www.spaceweather.com/
http://www.astro.uva.nl/michielb/od95/kaft.htm
http://www.hao.ucar.edu/public/education/slides/slide17.html
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prior to 1700 (see Zirin, Astrophysics of the Sun, Cambridge 1988).  

The size of sunspots also seems to follow the 11-year cycle of the number of sunspots. According to a 21 September
2000 article by Maia Weinstock on space.com:

"... The largest sunspot this century was recorded in 1947. That mega-sunspot covered an amazing 6,132 millionths of
the visible solar area. ...". There were two other sunspots that covered around 5,000 milllionths of the solar disk: one in
1946 (the year after fission bombs were dropped on Japan) and one in 1951 (the year that fusion bombs were first
exploded). A sunspot around 3,500 millionths of the solar disk was associated with the 13 March 1989 Solar Flare.

 

Could 21 year and 10.5 year Solar Cycles be related to electromagnetic / plasma connections
between the Sun and planets, particurly the Gas Giants Jupiter and Saturn?

As Richard Hoagland notes in his web pages, Jupiter has a 3x4 = 12 year sidereal period and Saturn has a 7x4 = 28
year sidereal period, so that they are in line with the Sun (on the same side of the Sun) every 7x3 = 21 years, which is
the period of the Solar Magnetic Cycle. At mid-cycle, 10.5 years after its beginning they are on opposite sides of the
Sun. The period between Jupiter and Saturn being in line on the same side of the Sun (0 degrees apart) and being in
line on the opposite side (180 degrees apart) is 10.5 years, roughly the Sunspot Cycle.

Although I do not agree with everything on Richard Hoagland's web pages, I do think that everything there is thought-
provoking. As with all web pages, including mine, readers should think about the material and make up their own
minds as to which parts of the material they think are substantially correct, which parts are not proven one way or the
other, and which parts are substantially incorrect.

 

Is the increase in activity since 1700 something new in the sun?

Could it be related to the recently (since the 1960s) observed 
deficit of solar neutrinos?
 
The solar neutrino flux has been found to track the 11-year cycles: 
 

http://www.space.com/scienceastronomy/solarsystem/large_sunspot_000921.html
http://www.space.com/scienceastronomy/solarsystem/large_sunspot_000921.html
http://www.enterprisemission.com/hyper3.html
http://www.enterprisemission.com/hyper3.html
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(see New Scientist 2 July 1994, p. 14) 
 
Since the solar neutrino flux comes from nuclear reactions in 
the interior of the sun, perhaps the overall increase in sunspot 
activity is linked to an overall decrease in nuclear reaction rates 
in the solar interior.  
If so, 
the deficit in solar neutrinos from the  production rate 
that would be needed to keep the sun in a steady state 
may be a sign that since 1700 
the sun has been in a state of change - cooling down with 
less nuclear reactions and less neutrino production.  
 
If the sun IS changing, HOW will it change in the near future? 
 

 

 
Will the sun become much more variable? 
 
If the sun DOES vary a lot, can we build a model for its behavior? 
Will such a model involve nonlinear chaotic dynamics, 
as in Low Dimensional Dynamics in a Pulsating Star, 

http://xxx.lanl.gov/abs/astro-ph/9510159
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by Mindlin, Boyd, Caminos, and Nunez? 
 
What would be necessary to modify the evolution of a variable sun? 
 

Within a region of several 100 AU, the electromagnetic activity of the Sun has large effects on the Interstellar Medium
of our Galaxy, as shown in this figure from Sky and Telescope (June 1997 p. 102):

That region roughly coincides with the the gravitational lens focal length of the Sun, about 540 AU, and the possible
source region of Gamma Ray Bursts.

Beyond the Heliosphere, the Sun lies in a Local Bubble,

http://web.mit.edu/space/www/helio.review/axford.suess.html
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which is roughly elliptical in shape and whose size is on the order of about 300 light years across its short axis and
1,000 light years across (1 light year = 63,240 AU). The Local Bubble could have been created by the Geminga
Supernova about 340,000 years ago, at which time it was about 300 light years from Earth. (See Kaufmann,
Astronomy (4th ed), Freeman 1994.)

The Mini-Magnetospheric Plasma Propulsion (M2P2) Space Propulsion program

of R. M. Winglee, J. Slough, and T. Ziemba of the University of Washington, couples to the solar wind
through a large scale magnetic bubble or mini-magnetosphere generated by the injection of plasma into the
magnetic field supported by solenoid coils on the spacecraft. This inflation is driven by electromagnetic
processes so that the material and deployment problems associated with conventional solar sails are
eliminated.The M2P2 creates an electromagnetic bubble or mini-magnetosphere around the spacecraft.

The magnetic field will be sustained by a solenoid coil, and the size of the accompanying magnetic bubble
will be greatly increased as plasma is injected into it. A computer simulation of the inflated`mini-
magnetosphere' is shown in this image from the M2P2 program:

The M2P2 system can also be undertood through the plasma currents that it generates, as shown in this
image from the M2P2 program:

http://xxx.lanl.gov/abs/astro-ph/9802203
http://www.geophys.washington.edu/Space/SpaceModel/M2P2/
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Solar Coronal Mass Ejections

According to Space Science News, on 6 June 2000 (3 Sivan 5760) "... the orbiting Solar and Heliospheric Observatory
(SOHO) recorded a powerful series of solar eruptions including a full-halo coronal mass ejection (CME). ...

http://earth.agu.org/revgeophys/webb01/webb01.html
http://helios.gsfc.nasa.gov/cme.html
http://spacescience.com/
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The CME should reach Earth ... around midday on Thursday, June 8 ( 5 Sivan 5760 - Erev Shavuot ) .

... The June 6, 2000, coronal mass ejection was accompanied by two of the most intense solar flares since a brilliant
eruption in February 2000. ...

On June 6, 2000 (3 Sivan 5760), two solar flares from active region 9026 registered as powerful X-class eruptions ...".
Compare the size of phenomena of recently-formed stars.

CME and AURORA

According to the SEC Auroral web page and the movies linked from it, Auroral Activity was strong in the Pacific /
North Asia region from about 0945 UT to about 1947 UT on 8 June 2000, which included the sundown
beginning of Shavuot (6 Sivan 5760):

http://sec.noaa.gov/pmap/index.html


13March 1989 - Solar CME Storm

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/13Mar89.html[4/16/18, 1:16:56 AM]

According to an SEC web page, the "... auroral activity index ... ranges from 1 to 10 ..." and a 10 has Total Power
Dissipation in excess of 96 Gigawatts. The auroral activity continued over the next few days, hitting level 10 again on
11 June 2000 (9 Sivan 5760).

According to a 10 December 2001 Space.com article by Robert Roy Britt:

"... observations ... made over Earth's north polar region Jan. 14, 2001 ...[by]... Cluster satellites ... named Tango, Salsa,
Samba and Rumba ... orbit[ing] Earth at different altitudes, ranging from 124 miles (200 kilometers) to 11,600 miles
(19,000 kilometers) up... have together stumbled on ... a spike of energy that shot into space high above Earth ...

... Aurora are generated in a near-vacuum ... Electrons flung earthward by the Sun strike a few atoms in the planet's
very thin upper atmosphere. The atoms are excited and give off light. ... A study of the Cluster data, led by Goran
Marklund of the Royal Institute of Technology in Stockholm, found that an upward-moving beam of electrons grew
and then vanished within a period of time that lasted just over 3 minutes. ... The electrons spotted by Cluster were
evacuated into space, the researchers say, leaving a hole in the ionosphere.

Marklund and his colleagues suggest that the electron beam allowed a corresponding downward beam to develop,
which led to visible aurora. ...". [ To me, this seems like a rip tide current flowing away from an ocean beach. ]

 

On 5 February 2000 the Chinese New Year of the Metal Dragon began with the fireworks of an X-Class Solar
Flare. According to Space Science News, "... a major solar flare erupted on the northeast limb of the Sun at 1928 UT

http://sec.noaa.gov/pmap/Intro.html
http://www.space.com/scienceastronomy/planetearth/aurora_agu_011210.html
http://spacescience.com/
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on February 5. ... it was one of the largest and brightest optical flares of the current solar cycle. ... [It] erupted ... from a
relatively small sunspot group.... The eruption was bright across the electromagnetic spectrum. It registered the
maximum rating of "B" (for brilliant) on the 3-level scale of optical intensity for solar flares. At X-ray wavelengths the
Earth-orbiting GOES 8 satellite also detected a bright surge that put the flare in the most powerful X-class. Large
flares like this one can emit up to 10^32 ergs of energy. This energy is ten million times greater than the energy
released from a volcanic explosion. On the other hand, it is less than one-tenth of the total energy emitted by the Sun
every second. ...

... This image of the Sun was taken through a red "H-alpha" filter at the Holloman Air Force Base in New Mexico.
The bright spot closest to the upper left corner is the solar flare. ...".

 

According to a 15 February 2001 article on science.msfc.nasa.gov: "... The Sun's magnetic north pole, which was in
the northern hemisphere just a few months ago, now points south. ...

... The Sun's magnetic poles will remain as they are now, with the north magnetic pole pointing through the Sun's
southern hemisphere, until the year 2012 when they will reverse again. This transition happens, as far as we know, at
the peak of every 11-year sunspot cycle ...... Because the Sun rotates (once every 27 days) solar magnetic fields
corkscrew outwards in the shape of an Archimedian spiral. Far above the poles the magnetic fields twist around like a
child's Slinky toy. ... Sunspots are sources of intense magnetic knots that spiral outwards even as the dipole field
vanishes. The heliosphere doesn't simply wink out of existence when the poles flip -- there are plenty of complex
magnetic structures to fill the void. ...".

 

According to an article in spaceweather.com: "... On March 28, 2001, active region AR9393 became the biggest
sunspot since 1991. Astronomers measure the sizes of sunspots as fractions of the Sun's visible area. Their favorite
units are "millionth's." A sunspot that registers 1 millionth has a surface area equal to 0.000001 times the area of the

http://www.spaceweather.com/glossary/flareclasses_optical.html
http://spaceweather.com/glossary/flareclasses.html
http://science.msfc.nasa.gov/headlines/y2001/ast15feb_1.htm
http://science.msfc.nasa.gov/
http://spaceweather.com/sunspots/history.html
http://spaceweather.com/
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Sun's Earth-facing hemisphere. Typically, a big sunspot measures 300 to 500 millionths. The entire surface area of the
Earth is only 169 millionths of the solar disk. This week's whopper, AR9393, registered 2400 millionths on March 29,
2001 (14 times larger than Earth), surpassing last year's sunspot AR9169 as the largest of the current solar cycle.
AR9169 reached 2140 millionths on Sept. 20, 2000. The plot below -

- based on data provided by Dr. David Hathaway, a solar physicist at the NASA/Marshall Space Flight Center -- shows
the size of the biggest individual spots in each year between 1900 and 2000. Notable spots include the Great Sunspot
of 1947, which was three times larger than AR9393, and a large sunspot in March 1989 that triggered an historic
geomagnetic storm. ...".

 

According to a 3 April 2001 news article by Alan M. MacRobert in Sky and Telescope: "... Within days ... Active
Region 9393 grew to become the biggest mass of spots to mark the Sun's face in ten years. [BBC web article 30 March
2001

by David Whitehouse, Soho photo]

And it has been dazzling not only solar observers by day but, indirectly, millions of people around the world at night
&emdash; by the dramatic auroral displays it has spawned, perhaps the best of the current solar cycle. The spot group
is a huge, knotted-up magnetic disturbance that grew to be as long as 22 times the diameter of the Earth. It has been
popping off with powerful flares and coronal mass ejections as its tangled magnetic fields interconnect and short-
circuit. The flares have irradiated satellites and Earth's upper atmosphere with X-rays and high-speed protons. The
coronal mass ejections have buffeted Earth's magnetosphere with massive gusts of ionized solar wind. A geomagnetic
storm lasting more than 24 hours on March 30 - 31 produced a grand, blood-red display of northern lights [BBC web
article 2 April 2001

by David Whitehouse, Idaho AP photo]

http://www.skypub.com/news/news.shtml
http://www.skypub.com/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1251000/1251493.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1251000/1251493.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1251000/1251493.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1256000/1256112.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1256000/1256112.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1256000/1256112.stm
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that reached as far south as southern California, Texas, and the Carolinas ... The great March 30th aurora as seen from
an appropriately named street in North Carolina.

Fish-eye lens photo by Johnny Horne. ... much of the rest of the country was clouded out ...

In the Southern Hemisphere, the corresponding display of southern lights [BBC web article 2 April 2001

by David Whitehouse, photo from Chris Petrich]

delighted skywatchers in New Zealand and elsewhere. ...".

According to a BBC web article 4 April 2001 by David Whitehouse: "... the Sun has unleashed one of the largest flares
on record [Soho photo] -

but fortunately, astronomers say, the Earth is not in the line of fire. ... The flare, a titanic explosion just above the solar
surface, occurred near the Sun's north-west limb in the region of the giant sunspot group Noaa 9393 that has been such
a dramatic sight in the past week. Noaa 9393 is being carried out of sight by the Sun's rotation. This means that the
vast cloud of charged particles the flare threw into space will not collide with the Earth causing auroral light shows
and radio blackouts. The flare was classified as a major event and was more powerful than the one in March 1989 that
shut down a Canadian electrical power grid causing six million people to lose power for nine hours. ... radiation from
the flare did temporarily disrupt radio communications. A storm of protons 10,000 times greater than usual was created
and this swept past the Earth. ... "This explosion was estimated as an X-20 flare, and was as strong as the record X-20
flare on 16 August, 1989," said ... Dr Paul Brekke, project scientist for the Solar and Heliospheric Observatory (Soho)

http://news.bbc.co.uk/hi/english/sci/tech/newsid_1256000/1256112.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1256000/1256112.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1260000/1260310.stm
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.... The flare was the most powerful since regular X-ray data from the Sun became available in 1976. "It was more
powerful that the famous 6 March, 1989, flare which was related to the disruption of the power grids in Canada." ...". 

On 13 March 1989, the voltage of Quebec's power grid began to fluctuate alarmingly. Seconds later, the lights
went out across the entire province. Some 6 million people were without electricity for nine hours. Within two days,
NASA had lost track of some of its spacecraft and the northern lights were glowing in the sky south of London. As
described in the 3 February 1996 issue of The New Scientist, these events had the same cause - a monumental Solar
Storm, the fiercest for 30 years. Its Auroral display over the Eastern USA

is shown in this image taken around 04:00 Universal Time on 14 March 1989 by the Department of Defense F9
meteorology satellite, from figure 1.17 of Physics of the Plasma Universe, by Anthony L. Peratt (Springer-Verlag
1992).

Solar Flareups-The View From Earth

Rarely has the power of a solar flare been more dramatically displayed than in early March 1989. Over a period of ten
days, a series of violent flares unleashed a combined shower of radiation, energized particles, and magnetism that
knocked out electricity all across the province of Quebec, rendered normal radio frequencies unusable, and draped the
night skies of the Northern Hemisphere with a crimson aurora borealis that could be seen as far south as Key West,
Florida.

On March 13, 1989, for example, a radio amateur in Rhode Island was able to contact a second operator in England
using the VHF band of 50 megahertz.

As the flares' extreme-ultraviolet flux heated and expanded Earth's upper atmosphere, the increased atmospheric drag
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reduced the orbital energy of hundreds of satellites in low Earth orbit. This knocked the spacecraft into lower and
faster orbits, causing ground controllers to temporarily lose contact with them. Meanwhile, many of the 7,000 orbiting
objecs that are tracked by the U.S. Space Surveillance Network were lost from view.

The 13 March 1989 Solar Storm caused an increase in high frequency fluctuations in surface atmospheric
pressure, according to chao-dyn/9807008 by Selvam, Fadnavis, Athale and Tinmaker, who say: "... Observational
studies indicate that there is a close association between geomagnetic storm and meteorological parameters.
Geomagnetic field lines follow closely the isobars of surface pressure (J.W.King, 1975 Aeronautics and Astronautics
13(4), 10 ). A Physical mechanism linking upper atmospheric geomagnetic storm disturbances with tropospheric
weather has been proposed by sikka et. al.(1987 Adv. Atmos. Sci. 5(2), 217) where it is postulated that vertical mixing
by turbulent eddy fluctuations results in the net transport upward of positive charges originating from lower levels
accompanied simultaneously by downward flow of negative charges from higher levels.

THE GREAT SOLAR STORMS OF 1989

Nature 353 (24 Oct 91) 705-706, by W. S. Kurth (Dept. of Physics and Astronomy, U. of Iowa):

A series of exceptional solar flares in March 1989, widely reported at the time, had extensive effects on the Earth's
ionosphere according to three papers in the Journal of Geophysical Research. These effects included the rapid upwards
drift of plasma, the strong depletion of ionosphereic density at low latitudes, (a sort of equatorial ionospheric 'hole')
and the creation of wavelike oscillations. These reports are among the first detailing the influence of the most recent
maximum in solar activity, the March 1989 events in particular.

The effects of the solar activity on the ionosphere are but an example of the influence of solar activity on the Earth and
its environment. A spectacular series of solar X-ray flares was produced by a large, complex sunspot group during the
period 6-19 March 1989, causing numerous effects at the Earth which remind us that the Sun's influence on us extends
far beyond the radiation that lights our way and warms us. The energetic particles escaping from the active Sun can
disrupt communications, upset the routine activities of spacecraft in geostationary orbit, cause crippling power failures,
and result in brilliant auroral displays at latitudes much lower than normal.

The March flares produced the "great" magnetic storm of 13-14 March 1989 which, in turn, resulted in many of the
manifestations which affect our lives in very direct lways. The exact manner in which solar activity affects the
magnetic and plasma environment of the Earth is a matter of considerable research. Nevertheless, some general ideas
exist for some of the mechanisms. The influx of energetic solar particles results in an increased solar wind pressure at
the Earth which, in turn, acts on the magnetosphere. In response to the inceased pressure and changes in the electric
field due to the solar wind moving past the magnetosphere, the magnetosphere contracts causing such obvious
signatures as a decrease in the latitude of the auroral zone from its quiet-time location.

Energetic particles moving Earthward from the geomagnetic tail dump their energy into the atmosphere. When they
collide with the upper atmosphere, the atmospheric gases are excited and their subsequent return to a stable state
results in the emission of photons which we recognize as the aurora. During active periods, not only are the auroral
displays likely to be more intense, but the movement of the auroral oval to lower latitudes means large populations not
accustomed to seeing the displays are provided with a rare treat. In the great storm of March 1989, aurorae were
observed as far south as Mexico and the Grand Cayman Islands.

The distortion of the magnetic field induces currents in conductors. The power grids at high latitudes are especially
subject to these induced currents. The 13 March storm left 6 million people in Quebec without power for up to 9 hours.
Power failures occurred at the same time in Sweden.

There are numerous efects observed on Earth that exhibit an 11-year periodicity, the same as the well-known solar
cyhcle (which is technically a 22-year cycle). These effects include auroral activity, magnetic storms and there are
even examples of 11-year cycles in weather patterns. The March 1989 activity marked the beginning of the maximum

http://xxx.lanl.gov/abs/chao-dyn/9807008
http://www.geocities.com/CapeCanaveral/Lab/5833
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in solar cycle 22. Extraordinary solar activity was subsequently observed in September--October 1989 and most
recently in March 1991. Gorney provides a recent review of the effects of solar activity on the Earth, and summarizes
several predictions about the current cycle, generally concluding that the maximum will be one of the biggest on
record. Furthermore, he suggests that periods of high solar activity, like that of March 1989, can be expected for a
period of up to 4-5 years. ...

Ion densities, measured during a series of equatorial passes by a military satellite, decreased dramatically at equatorial
latitudes, corresponding to an equatorial 'hole' ... . The density variations at midlatitudes also show marked deviations
from the normal situation. Greenspan et al. suggest that the penetration of magnetospheric electric fields and the
generation of electric fields due to the disturbed motion of the circulation patterns in the thermosphere cause large
upward drifts of the equatorial plasma. This then causes a poleward drift, which leaves the equatorial ionosphere
depleted. As a result of these ionospheric disturbances, the ionosphere's capability to transmit or reflect radio waves is
disrupted in a number of ways. The resulting communications disruptions affect military and civil operations. Batista et
al. provide ground-based observations from Brazil which support the satellite observations used by Greenspan et al.
These include measurements of the magnetic-field disturbances, variations in the critical frequency (maximum plasma
density) of the ionosphere and the height of the critical frequency, and also the total electron content of the ionosphere.
This paper discusses in some detail the role of electric fields in storm-related ionospheric disturbances. It is the
penetration of the magnetospheric electric field and the disturbance-dynamo electric fields which are most important
in driving the plasma drifts discussed here and with respect to the satellite observations.

Huang and Cheng summarize a number of observations made in the Republic of China of the ionospheric distrubances
as manifested in magnetic disturbances, total electron content and short-wave propagation effects. Among the most
interesting of these are the observations of storm-related enhancements in the nightside total electron content followed
by an unusually large decrease. Subsequently, wave-like oscillations were observed simultaneously at three diferent
stations, suggesting "that the whole ionosphere [was] moving up and down during this disturbed period". Of course,
the ionosphere is only one part of the terrestial system that can respond to solar activity. With such exteremes of
activity occurring during the currnet solar cycle, we can look forward to further reports of remarkable reactions in the
magnetic field, plasma and neutral gas environment of the Earth.

Fury on the Sun

By LEON JAROFF (Time-3 July 1989)

Strolling outside Arizona's Kitt Peak National Observatory during a work break, staff observer Paul Avellar at first
thought the angry red glow in the night sky was caused by forest fires. Then, seeing a greenish fringe and vertical
streamers stretching like ribbons above the horizon, he realized what was happening. He raced to a telephone and
called his wife and friends, awakening them and insisting they share the view. "A chance like this doesn't come along
very often," says Avellar. "To see the northern lights is very humbling and awe-inspiring. You realize the sun is just
going about its business and making our nighttime sky glow without any trouble at all. It makes you wonder what
would happen if the sun ever really got mad."

Some 93 million miles away, the sun was, at the very least, agitated. In early March, an area of sunspots large enough
to contain 70 earth-size planets had come into view around the eastern rim of the glowing orb. Created by intense
magnetic fields and cooler than the surrounding gases, the sunspots were visible as dark blemishes on the fiery surface.
Just as astronomers were turning their attention to the mottled region, a bright spot suddenly appeared in its midst. It
spread like a prairie wildfire, glowing white hot on the sun's yellow face and quickly expanding to cover hundreds of
thousands of square miles. The monster blotch was an unusually large solar flare, a stupendous explosion that belched
radiation and billions of tons of matter far into space.

The great flare, and its coterie of sunspots, was an unmistakable signal. It heralded the imminent arrival of the solar
maximum: the period every eleven years or so when the sun reaches its peak levels of activity and pointedly reminds
earth dwellers of its awesome power. At maximum, the sun bombards the planet with radiation and particles, causing
unusually brilliant auroras, communications blackouts and power failures. But it also gives scientists a fresh
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opportunity to solve some of the mysteries surrounding the star that provides the earth with energy, drives the weather
and sustains life itself.

During a maximum, marked by a jump in the number of sunspots and flares, giant loops of incandescent gases, called
prominences, proliferate, shooting tens of thousands of miles above the solar surface, sometimes hanging suspended
for months. The solar corona, the halo around the sun visible during total eclipses, becomes fuller and brighter; great
blobs of the corona, containing billions of tons of hot gas, occasionally burst free, shooting into space at speeds as high
as 2 million m.p.h. And the earth's upper atmosphere, pummeled by solar particles, is laced by electrical currents of as
much as a million amperes. These in turn create powerful magnetic fields that raise havoc below.

Because the previous maximum occurred in late 1979, astronomers had targeted 1991 as the year when solar frenzy
would again peak. But the sun is notably capricious. While the intervals between maximums average eleven years,
some have been as short as seven, others as long as 17. Ever since the sun began revving up three years ago toward the
next maximum, its activity has mounted with unprecedented speed.

"It is the fastest riser on record," says Ron Moore, an astronomer at NASA's Marshall Space Flight Center in
Huntsville, Ala. So fast, in fact, that astronomers are betting on 1990 or perhaps even later this year, instead of 1991,
as the beginning of the maximum. And what a maximum it could be. Despite the ferocity of the March flares, Moore
warns, "this cycle is still in its early phase. It's got quite a way to go." Solar buffs are speculating it might approach the
violence reached by the 1957-58 maximum, which touched off five disruptive geomagnetic superstorms and vivid
auroral displays. Says astronomer Donald Neidig at the National Solar Observatory outpost on Sacramento Peak, near
Sunspot, N. Mex.: "We can't rule out a record breaker."

In anticipation of the fireworks, astronomers scheduled a two-week, worldwide solar-observation period during the
second half of June. The project was timed to benefit from the observations of the Solar Maximum Mission satellite
(nicknamed Solar Max) before it plunges to its death. Lofted into earth orbit in 1980 to monitor the sun's activity, the
satellite is gradually descending and will probably re-enter the earth's atmosphere in November and be incinerated.
Solar Max's readings of the sun's activity were coordinated with observations made all over the world by ground-based
telescopes and instruments mounted on high-flying rockets. A hundred solar centers around the globe were linked by
an electronic-mail network designed to provide the latest data on the sun's behavior.

A major goal of the project was to catch a flare in the act, mapping all the solar high jinks associated with it from
beginning to end. The sun's timing could not have been better. During the first week of observations, it set off several
large flares and ejected billions of tons of matter in a prominence that extended more than 200,000 miles into space.

The intense solar observations should provide clues to many of the still unanswered or only partly resolved questions
about the sun: Does the solar cycle affect terrestrial weather? What internal mechanisms control the cycle? Is the sun
growing cooler? Hotter? Is there a basic flaw in the current theory about the fusion process that powers the solar
furnace?

While the recent flares did not measure up to the March conflagration, astronomers were jubilant. "We have been
exceptionally lucky," says Alan Kiplinger, a solar physicist at the University of Colorado. "It's unusual to have the sun
cooperate."

Fortunately for earth dwellers, the March flare occurred on the easternmost edge of the sun and thus aimed its full
force away from the earth. But on March 10, when the sun's stately rotation brought the turbulent group of sunspots to
a position more directly facing the earth, a second, only slightly less powerful flare erupted in the region. Eight minutes
later, traveling at the speed of light, a blast of X ray and ultraviolet radiation seared the earth's upper atmosphere.
Within an hour, high-energy protons began to arrive, followed in three days by a massive bombardment of lower-
energy protons and electrons.

Among the first to feel the effects of the flare's fury was the orbiting Solar Max. As the radiation saturated Solar Max's
instruments, a NASA spokesman reported, "the satellite was stunned for a minute and then recovered." Heated by the
incoming blast of radiation, the upper fringe of the atmosphere expanded farther into space. Low-orbiting satellites,
encountering that fringe and running into increasing drag, slowed and dropped into still lower orbits. A secret Defense



13March 1989 - Solar CME Storm

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/13Mar89.html[4/16/18, 1:16:56 AM]

Department satellite began a premature and fatal tumble, and the tracking system that keeps exact tabs on some 19,000
objects in earth orbit briefly lost track of 11,000 of them. Solar Max descended by as much as half a mile in a single
day, almost certainly hastening its demise.

On the earth, the flare's effects were equally disruptive. Shortwave transmissions were interrupted, some for as long as
24 hours, and satellite communication and a Coast Guard loran navigation system were temporarily overwhelmed.
Powerful transient magnetic fields, generated in the upper atmosphere by the flare, induced electrical currents in
transmission lines and wiring, and mystified homeowners reported automatic garage doors opening and closing on
their own. A surge of flare-induced current was blamed by Hydro-Quebec officials for shutting down the power
company's system and blacking out parts of Montreal and the province of Quebec for as long as nine hours. These
startling phenomena were shrugged off by Sacramento Peak's Neidig. "A really big flare," he says, "can produce
enough energy to supply a major city with electricity for 200 million years."

By far the most dramatic manifestation of the solar flare was the two-night, spectacular display of the aurora borealis,
or northern lights, that awed Paul Avellar and millions of others. Arriving high-energy electrons, deflected by the
earth's magnetic field, spilled into the upper atmosphere near the north and south polar regions, which are unprotected
by magnetic-field lines. Acting much as does the electrical current in a neon sign, the electrons banged into oxygen
atoms, causing them to emit red and green light.

Ordinarily far less intense and visible only in arctic climes, the glowing, flickering aurora was seen as far south as
Brownsville, Texas, and Key West, Fla. Alarmed Floridians, unfamiliar with the lights and fearing that a catastrophe
had occurred somewhere in the north, flooded police switchboards with calls.

The two great flares of March were not isolated events. Nine other major outbursts and hundreds of smaller ones were
recorded during the two weeks it took for the sunspot region to rotate out of view. In the months since, as the sun
moves erratically toward its maximum, several flares have been observed every day.

 

According to a NASA/GSFC press release,

"... From May 10-12, 1999, the solar wind ... virtually disappeared -

- the most drastic and longest-lasting decrease ever observed. Dropping to a fraction of its normal density and to half
its normal speed, the solar wind died down enough to allow physicists to observe particles flowing directly from the
Sun's corona to Earth. This severe change in the solar wind also changed the shape of Earth's magnetic field and
produced an unusual auroral display at the North Pole.

Starting late on May 10 and continuing through the early hours of May 12, NASA's ACE and Wind spacecraft each

http://www-istp.gsfc.nasa.gov/istp/news/9912/
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observed that the density of the solar wind dropped by more than 98%. Because of the decrease, energetic electrons
from the Sun were able to flow to Earth in narrow beams, known as the strahl. Under normal conditions, electrons
from the Sun are diluted, mixed, and redirected in interplanetary space and by Earth's magnetic field (the
magnetosphere). But in May 1999, several satellites detected electrons arriving at Earth with properties similar to those
of electrons in the Sun's corona, suggesting that they were a direct sample of particles from the Sun. ... Fourteen years
ago, ... Dr. Jack Scudder, space physicist from the University of Iowa and principal investigator for the Hot Plasma
Analyzer on NASA's Polar spacecraft ... and Dr. Don Fairfield of Goddard predicted the details of an event such as
occurred on May 11, saying that it would produce an intense "polar rain" of electrons over one of the polar caps of
Earth. The polar caps typically do not receive enough energetic electrons to produce visible aurora. But in an intense
polar rain event, Scudder and Fairfield theorized, the "strahl" electrons would flow unimpeded along the Sun's
magnetic field lines to Earth and precipitate directly into the polar caps, inside the normal auroral oval. Such a polar
rain event was observed for the first time in May when Polar detected a steady glow over the North Pole in X-ray
images. In parallel with the polar rain event, Earth's magnetosphere swelled to five to six times its normal size.
[According to a 14 December 1999 article in The New York Times by James Glanz: "... On May 11 [1999], the solar
wind dropped to a few percent of its normal density and its speed was cut in half. ... The magnetosphere's leading
edge, called the bow shock, was inflated from its usual size of about 10 times Earth's radius until it engulfed the moon,
5 or 6 times farther into space. ...". ] NASA's Wind, IMP-8, and Lunar Prospector spacecraft, the Russian
INTERBALL satellite and the Japanese Geotail satellite observed the most distant bow shock ever recorded by
satellites. Earth's bow shock is the shock front where the solar wind slams into the sunward edge of the
magnetosphere. According to observations from the ACE spacecraft, the density of helium in the solar wind dropped to
less than 0.1% of its normal value, and heavier ions, held back by the Sun's gravity, apparently could not escape from
the Sun at all. Data from NASA's SAMPEX spacecraft reveal that in the wake of this event, Earth's outer electron
radiation belts dissipated and were severely depleted for several months afterward. ...".

Could HAARP modify the weather?

HAARP is a USAF and US Navy project to interact with the ionosphere, which, together with
the surface of the Earth, defines the Schumann electromagnetic resonance cavity.

HAARP (High frequency Active Auroral Research Program), located near Gakona, Alaska, has a high power, high-
frequency (HF) phased array radio transmitter (known as the Ionospheric Research Instrument, or IRI), used to
stimulate small, well-defined volumes of ionosphere, and an ultra-high frequency (UHF) incoherent scatter radar
(ISR), used to measure electron densities, electron and ion temperatures, and Doppler velocities in the stimulated
region and in the natural ionosphere. The IRI is a phased array transmitter, to be built on a 33 acre site. It is designed
to transmit a narrow beam of high power radio signals in the 2.8 to 10 MHz frequency range. 30 transmitter shelters
each will contain 6 pairs of 10 kW transmitters, for a total of 6 x 30 x 2 x 10 kW = 3600 kW available for
transmission.

HAARP can generate ELF (Extremely Low Frequency, on the order of a few Hz) signals by modulation of the polar
electrojet, which originates in the magnetosphere, flowing near the equator side limit of the visible aurora at the
altitude of the E layer (approximately 100 km), and carrying currents that often exceed a million amperes. The current
is distributed within a sheet 100 km or more wide. HAARP transmissions can deposit energy into the layer carrying
the electrojet currents. Under typical ionospheric conditions, this frequency would be near the lower end of the
facility's 2.8 - 10 MHz operating range. The signal is caused to vary in amplitude by a low frequency modulation such

http://www.nytimes.com/
http://www.haarp.alaska.edu/haarp/
http://server5550.itd.nrl.navy.mil/projects/haarp/haarpIndex.html
http://www.netural.com/lip/haarp.html
http://www.earthpulse.com/haarp/index.html
http://www.haarp.alaska.edu/haarp/haarpFactSheet.html
http://www.haarp.alaska.edu/haarp/elfhrp.html
http://www.haarp.alaska.edu/haarp/elfhrp.html
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that the strength of the fundamental HF signal varies in a regular (or periodic) manner. During the peaks of the
transmitted signal the layer volume absorbs energy and its local conductivity decreases. During troughs in the
fundamental HF signal, as the transmitted power approaches zero, the volume conductivity returns to normal and the
net current in the region returns to its original value. This generates an electromagnetic signal at the modulation
frequency, which can be in the ELF range, which is the range of Schumann Resonances.

Extremely Low Frequencies, in range of Schumann Resonances, can be generated from High Frequency transmitters
by using Harmonics, SideBands, or Beats between narrowly separated High Frequencies.

When Antennas transmit Electromagnetic Radiation,

What is the Pattern of the Radiation?

To get some general ideas, consider idealized simple antennas carrying harmonically varying current, with antenna
length much shorter than emitted radiation, the dipole approximation for differential antennas.

The radial dependence of the electric E field from a dipole antennas has three distinct regions. For region at distance R
and for wavenumber k, the three regions are:

Radiation region where kR is large, where E goes like 1/R
Induction region where kR is about 1, where E goes like 1/R^2
Static region where kR is small, where E goes like 1/R^3.

The magnetic B field has two regions, varying as 1/R and 1/R^2.

If you take into account, not only the spherical coordinate R but also the spherical coordinate PHI (where PHI = 0 is
the half-plane of the z-axis and positive x-axis) and the spherical coordinate THETA (where THETA = 0 is the
positive z-axis) you see that:

the B field has only a transverse PHI component
the E field has both a transverse THETA component and an R component.

The R component of the E field comes from the retarded Scalar (timelike) part of the Electromagnetic Potential. It
does not contribute to Radiation, but is only in the Induction region and the Static region.

The Electromagnetic E and B fields in the Radiation region come from Vector (3-spacelike) part of the
Electromagnetic Potential. Conventional radio and television broadcast uses the Radiation field in the Radiation region
where E goes like 1/R. There is a corresponding region in Gravitation, the GravitoEM Radiation Region.

In the Induction region, E and B go like 1/R^2. There is a corresponding region in Gravitation, the GravitoEM
Radiation Region.

GraviPhoton phenomena are also interesting.

The Static region where E goes like 1/R^3 has been used for secure communication in the local region (say a few
kilometers) around ships at sea, because the Static signal far away from the ship is very small and hard to intercept.
(See Nayfeh and Brussel, Electricity and Magnetism, (Wiley 1985).) There is a corresponding region in Gravitation,
the GravitoEM Static Region.

In the Radiation region the Electromagnetic Potential has only two degrees of freedom,
Transverse to the spatial direction of motion of the Photon.

A Covariant Electromagnetic Potential has four degrees of freedom, one timelike and three spacelike, so there are
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four types of Covariant Photons.

The other two degrees of freedom, or types of Photon, correspond to the instantaneous Coulomb interaction which is
"... actually equivalent to an interaction due to the emission and subsequent absorption of a time-like Photon and a
longitudinal Photon, considered together. ... one may say that the Photon always has four states of polarization
regardless of whether it is virtual or real, but that whenever it is real [a free photon], the timelike Photon and the
longitudinal Photon always give rise to contributions which are equal in magnitude but opposite in sign." (See Sakurai,
Advanced Quantum Mechanics (Benjamin/Cummings 1967) from which the above figure is taken.)

In the Static and Induction regions where E has an R component, the Electromagnetic
Potential has Timelike and Longitudinal Photons.

The R component of E, which comes from the Scalar part of the Electromagnetic Potential, is the result of the non-
cancellation of timelike and longitudinal Photons.

Now consider a Navy ship using a Static region of 2 km for local communication.

Its Static region is within 2 km.
Its Induction region is at 2km.
Its Radiation region is beyond 2 km.

In the Static region within 2 km there are longitudinal and timelike photons that have NOT been absorbed, but
are real in that region.

As Feynman says in Space-Time Approach to Quantum Electrodynamics (Phys. Rev. 76 (1949) 769, reprinted in
Selected Papers on Quantum Electrodynamics, ed. by Julian Schwinger (Dover 1958), at page 272 of Schwinger's
book): "... what looks like a real process from one point of view may appear as a virtual process occurring over a more
extended time ...". I think the converse is also true.

The Induction region at 2 km is where all the final cancellation interactions take place, rendering the
longitudinal and timelike photons virtual beyond 2 km.

As Jack Sarfatti says, "... we may be able to track the quantum fluctuations if they are not really random in some kind
of squeezed state maybe? This is where my back-action may come in ...".

My conjecture is that maybe if you could get enough of the longitudinal photons in the Static region to be coherently
off the originally prevailing Minkowski light-cone, you could shift the prevailing light-cone in some part of the Static
region, thus curving SpaceTime there, so that

the R component of E in the Static and Induction regions could act through Longitudinal
Photons to Curve SpaceTime.

 

Since the Static region where E goes like 1/R^3 has been used for secure communication in the local region (say a few
kilometers) around ships at sea, the Navy does have experience in the Static region, and maybe that accounts for

stories like the Philadelphia Experiment.

http://www.hia.com/pcr
http://www.spiritweb.org/Spirit/philadelphia.html
http://www.crystalinks.com/phila.html
http://www.history.navy.mil/faqs/faq21-2.htm
http://www.history.navy.mil/faqs/faq21-1.htm
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Another application of Near Field photons is Near-field Scanning Optical Microscopy (NSOM), which has been used
to achieve "... lateral resolution of the order 20 nm ..., and vertical resolution of less than 1 nm may be possible. ...
Applications include mapping of the optical properties of nanostructured materials such as microcrystalline domains in
electrooptic materials, structure in biological membranes, and nanometer-scale particulate or subsurface defects on
optical and semiconductor surfaces. Other applications include near-field measurements of photonic devices,
evaluation of latent images in photoresists, and optical data storage. ...".

 

William D. Walker, in physics/0001063, has shown "... that electromagnetic near-field waves and wave groups,
generated by an oscillating electric dipole, propagate much faster than the speed of light as they are generated near the
source, and reduce to the speed of light at about one wavelength from the source. The speed at which wave groups
propagate (group speed) is shown to be the speed at which both modulated wave information and wave energy density
propagate. Because of the similarity of the governing partial differential equations, two other physical systems
(magnetic oscillating dipole, and gravitational radiating oscillating mass) are noted to have similar results. ...".

 

Ramakrishna, Pendry, Wiltshire and Stewart, in Imaging the near Field, cond-mat/0207026, say: "... In an earlier paper
we introduced the concept of the perfect lens which focuses both near and far electromagnetic fields, hence attaining
perfect resolution. Here we consider refinements of the original prescription designed to overcome the limitations of
imperfect materials. In particular we show that a multi-layer stack of positive and negative refractive media is less
sensitive to imperfections. It has the novel property of behaving like a fibre-optic bundle but one that acts on the near
field, not just the radiative component. The effects of retardation are included and minimized by making the slabs
thinner. Absorption then dominates image resolution in the near-field. The deleterious effects of absorption in the
metal are reduced for thinner layers. ... It was Veselago in 1968 ... who first realised that negative values for ...
electrical permittivity and magnetic permeability ... would result in a negative refractive index and he also pointed out
that such a negative refractive material (NRM) would act as a lens ... ".

 

 

What is the Geometry of the Longitudinal Scalar Photons?

Methods of Theoretical Physics, by Morse and Feshbach (McGraw-Hill 1953), (in Part II - which is Volume II),
describes Longitudinal and Transverse Fields in terms of dyadics, Green's Functions, the Helmholtz equation, LaPlace
transforms, and the Wave Equations, saying:

page 1784 "... The motion of the medium ... is quite similar to a smoke ring or ring vortex ...".

page 1790: "... At short distances (R << ct) the ring vortex mentioned on page 1784 builds up steadily after t = 0,
according to the function v[t - to - R/c)]. ...". 

Such a vortex structure has the topology of a Torus.

 

 

http://www.physics.uncc.edu/physstaff/moyer/nsom.html
http://physics.nist.gov/Divisions/Div844/facilities/nsom/nsom.html
http://physics.nist.gov/Divisions/Div844/facilities/nsom/nsom.html
http://physics.nist.gov/Divisions/Div844/facilities/nsom/nsom.html
http://physics.nist.gov/Divisions/Div844/facilities/nsom/nsom.html
http://physics.nist.gov/Divisions/Div844/facilities/nsom/nsom.html
http://xxx.lanl.gov/abs/physics/0001063
http://xxx.lanl.gov/abs/cond-mat/0207026
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Longitudinal Photons may be produced in the Intersection Region of
Beams of Far Field Transverse Photons

 

 

 which Intersection Region becomes a Static/Induction Region.
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Tony Smith's Home Page

WEATHER:
Weather is not only influenced by the Sun, but also by 

El Nino - Volcanoes - Earthquakes

In 2000, La Nina / El Nino is Uncertain
In 1999, the Entire Pacific is Out of Whack
1998 may be the Hottest Year of the Millenium

| Korea Floods | China Floods | Storm of the Century |

| Thunderstorms | Cartersville Hurricanes |

| Weather Modification | Monarch Freeze |

 

Sunlight (and sometimes moonlight) interacting with raindrops makes Rainbows, such as shown in this photo by Bob Fay:

 

Sunlight interacting with atmospheric ice crystals makes Sun Dogs, such as shown in this photo taken on 21 December 2000 by Jeff
Storjohann of the Carroll (Iowa) Daily Times Herald and sent to me by Elmer Schettler:

 

http://www.atmos.uiuc.edu/
http://www.unidata.ucar.edu/staff/blynds/rnbw.html
http://www.1freespace.com/tech/rainbows/
http://www3.mcps.k12.md.us/users/rsfay/photos/2142-82.jpg
http://www3.mcps.k12.md.us/users/rsfay/
http://www.kitsap.net/pattern/
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In 2000, La Nina / El Nino is Uncertain.

 

According to Goddard Press Release No. 00-50 dated 9 May 2000,

"... La Nina ... appears to be on its last legs.

According to the latest spacecraft and ocean buoy observations, the La Nina has disappeared entirely in the eastern
Pacific Ocean and is rapidly disappearing over the rest of the Pacific. "The current lack of cold water support below
the surface means that this La Nina will have a difficult time sustaining itself for much longer", according to
David Adamec, a research oceanographer at Goddard Space Flight Center in Greenbelt, Md. "As expected, the La
Nina reached a maximum in intensity during January 2000 and has been waning ever since." The spacecraft data have
also shown that since March, La Nina's cold surface water is being replaced by water that is now 4 degrees Fahrenheit
warmer than normal off the coast of South America. The current longevity of this "warm water patch" is now
beginning to affect the atmosphere by weakening the trade winds there. These weakened winds are also very
unfavorable for the persistence of La Nina conditions. ... Anomalous behavior of the tropical Pacific Ocean has been
affecting weather patterns in the U.S. for the past three years. During the spring of 1997 ... the strongest El Nino ...
Suddenly during May of 1998, the warm waters of El Nino were replaced by the cold water phenomenon known as La
Nina which has persisted till now. ...".

 

However, according to ENSO Diagonistic Advisory 2000/5 issued May 10, 2000, "... The large-scale oceanic and
atmospheric circulation patterns

continued to reflect cold episode ( La Nina )

conditions in the tropical Pacific during April. Consistent cold episode-related oceanic features include: below normal
SSTs (negative anomalies greater than -1°C) in the western and central Pacific (Fig. 1),

 

and above- (below-) normal subsurface temperatures in the western (eastern) equatorial Pacific (Fig. 2).

ftp://pao.gsfc.nasa.gov/pub/PAO/Releases/2000/00-50.htm
http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/index.html
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... Despite the persistence of many cold-episode related features, SST anomalies have been increasing during recent
weeks ... This local warming of the SSTs is likely to be short-lived, as the large-scale subsurface thermal structure does
not favor the development of a warm episode at this time. ... it is likely that cold episode conditions will gradually
weaken over the next 6 months and that near-normal or slightly cooler than normal conditions will be present in the
tropical Pacific at the end of the year. ...".

 

 

In 1999, the Entire Pacific is Out of Whack:

According to a 27 May 1999 web article on the JPL El Nino web pages: "... New sea surface height measurements
from the TOPEX/Poseidon satellite show that the sea level and temperature of the entire Pacific is "out of balance," ...
according to oceanographer Dr. William Patzert of JPL. "Our data certainly show that the unusual oceanic climatic
conditions that gave rise to El Niño and La Niña are not returning to a normal state. ... Our planet's climate system
continues to exhibit rather wild behavior.

These large warm and cold, high and low sea levels are slow-developing and long-lasting ... ". The unusually cool
water (areas of lower sea level shown in blue and purple) extends from the Gulf of Alaska along the North American
coast, sweeping south-westward from Baja California, where it merges with the remnants of La Niña. The La Niña
phenomenon's cool, lower sea levels across the equator continue to weaken and break into (purple) patches. ... Areas
where the Pacific Ocean is "normal" appear in green. ... In this image, the purple areas are about 18 centimeters (7
inches) below normal, creating a deficit in the heat supply to the surface waters. The white areas show the sea surface
is between 14 and 32 centimeters (6 to 13 inches) above normal; in the red areas, it's about 10 centimeters (4 inches)
above normal. For more information, please visit the TOPEX/Poseidon project web page ...".

 

http://www.jpl.nasa.gov/elnino/990527.html
http://www.jpl.nasa.gov/elnino/
http://topex-www.jpl.nasa.gov/
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1998 is shaping up as the warmest year of the millennium,

according to the 8 June 1998 web page ScienceNOW, which states: "... Vice President Al Gore and scientists from the
National Oceanic and Atmospheric Administration announced at a meeting here this morning that each of the first 5
months of the year "far exceed" previous global temperature records. Although El Nino has been waning in the last
few weeks, scientists say the increase so far is large enough that 1998 is a very good bet to surpass 1997, the current
record holder (Science, 16 January, page 315). ... A temperature increase itself is not a surprise: El Nino is defined by
warming in the tropical Pacific, which typically fuels a rise in global temperatures a few months later. But this year's
increase has been larger than expected. Based on measurements from weather stations, satellites, ocean ships, and
buoys, NOAA researchers calculated that combined land and ocean temperatures are 0.25 degrees Celsius warmer than
any previous recorded January-through-May period. Although 5 months is too brief to be meaningful on its own,
climate researchers say that the jumps are well outside the 0.05 degree standard deviation on global averages. That
should be enough to make this year the hottest of the millennium, says climatologist Philip Jones of the University of
East Anglia in Norwich, England. Studies of tree rings and other indirect measures of temperature have suggested that
the last decade has been the hottest in at least the last 600 years--and likely the hottest of the last 1000. With El Nino
cooling off, he says, 1999 and 2000 should be slightly cooler. ..." However, I wonder whether El Nino will actually
cool off that much.

The 1997 El Nino may be the strongest yet:
 

 

It spawned Hurricane Linda, the strongest Eastern Pacific Hurricane on record.

Could volcanoes under the sea cause the El Nino warming of the waters of the Pacific Ocean?

If Earth is undergoing Global Warming, could El Nino become a New Permanent Weather
Pattern, rather than a sporadic aberration?

http://www.sciencemag.org/
http://www.pmel.noaa.gov/toga-tao/el-nino/
http://www.cdc.noaa.gov/ENSO/enso.different.html
http://www.cdc.noaa.gov/ENSO/enso.different.html
http://www.cnn.com/WEATHER/9709/14/linda/index.html
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Is the rapid retreat of the Antarctic Peninsula ice shelves during the last few decades,
apparently in response to a regional climate warming of 4.5 degrees F since the 1940s, another
indicator of Global Warming that could lead to a New Permanent Weather Pattern?

CNN reports that, according to Ted Scambos of CU-Boulder and NOAA, a section about 40 kilometers long and five
kilometers wide broke off the Larsen B Ice Shelf in February and March 1998. The rate of Antarctic warming is
several times that of the global average and "The warming trend appears to be related to a reduction in sea ice. The
question now is what is causing the reduction. At this point we do not have enough evidence to find a smoking gun."
Since snow and ice reflect more sunlight than sea water, and sea water absorbs more sunlight than snow and ice, the
more the ice melts the faster the warming trend.

Scherer, Aldahan, Tulaczyk, Engelhardt, and Kamb, in Science, 281 (3 July 1998) 82-85, report paleontologic and
geochemical data derived from sediments recovered from beneath the West Antarctic ice sheet (WAIS) that imply that
open marine conditions existed in the southern part of the Ross sector of West Antarctica during the late Pleistocene,
and thus that the WAIS has at least partially collapsed at least once since the late Miocene. The WAIS is the world's
only large ice sheet that is grounded well below sea level at its margins, making it susceptible to collapse. Collapse of
the WAIS would result in a rise in eustatic sea level of 5 to 6 m. A sea level higher than at present during the
penultimate interglacial [marine oxygen isotope stage 5e (MIS 5e)], 123,000 years ago (ka), has been cited as evidence
of past WAIS collapse. The Southern Ocean was warmer than at present during certain late Quaternary intervals. Most
notable of these warm periods, and the most likely candidate for the time of WAIS collapse, is MIS 11, which
occurred about 400,000 years ago. This interglacial was of unusually long duration and was characterized by biogenic
carbonate deposition in the high-latitude Southern Ocean and unusually deep southerly penetration of North Atlantic
deep water. WAIS retreat during one or more earlier or subsequent interglacials, including MIS 5e, or collapse out of
phase with the climate cycle cannot be ruled out. Given the remaining uncertainties regarding ice sheet mechanics and
climatic forcing, it is not yet possible to predict the probability of WAIS collapse within the coming centuries.

 

CNN has a special El Nino web page.

The 1997 El Nino coincided with the volcanic eruption of Soufriere.

The 1982 El Nino coincided with the volcanic eruption of El Chicon.

 

Volcanoes:

Tropical volcanoes can explode ash and dust high enough to stay in the atmosphere and
reflect sunlight, cooling the Earth's surface.

Undersea volcanoes can heat the ocean, perhaps causing El Nino warming of the Pacific
Ocean.

According to C.Claiborne Ray's article in the New York Times of 28 April 1998, in 1993 the largest known cluster of
volcanoes, covering an area the size of New York State was discovered. It is 600 miles northwest of Easter Island, and
has 1,133 seamounts and volcanoes, far more than any other area then known on dry land or under the ocean. In 1995,
scientists reported that a spate of undersea quakes and lava eruptions had preceded the onset of the El Nino cycle then
in effect. Dr. Daniel A. Walker, a geophysicist at the University of Hawaii, said that the seismic activity was the most
unusual it had been in 30 years and tentatively linked it to El Nino.

http://www.cnn.com/EARTH/9804/17/antarctica.shelf/
http://www-nsidc.colorado.edu/NSIDC/LARSEN/larsenb.html
http://www-nsidc.colorado.edu/NSIDC/LARSEN/larsenb.html
http://www.sciencemag.org/cgi/content/full/281/5373/82
http://www.cnn.com/SPECIALS/el.nino/
http://volcano.und.nodak.edu/
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History of some Volcanic Activity:

 

In January 2002, according to 18, 19, 21, and 24 January 2002 articles in the BBC: "...

... Mount Nyiragongo in the Democratic Republic of Congo ... is located in part of the East African Rift Valley system

... [Here is a] ... Nasa satellite image

five hours after the [January 2002] eruption began ... as many as 650,000 people [have been] made homeless by the
eruption of Mount Nyiragongo. A 50-metre wide stream of molten lava is still flowing through Goma, which lies 10
kilometres (six miles) from the volcano, destroying everything in its path and killing at least 45 people. ... Mount
Nyiragongo ... was last active in 1994, when a lava lake reappeared in its summit crater ... The latest eruption is more
serious. Lava from Nyiragongo can travel at 60 kilometres per hour and there are concerns that lava reaching a nearby
lake could ... react with gas in the lake, with catastrophic consequences ... in 1986, Lake Nyos in Cameroon released a
cloud of gas, which killed more than 1,700 people ...

... There are reports of a second volcano erupting in eastern Democratic Republic of Congo. The volcano on Mount
Nyamuragira sent molten lava flowing into Virunga national park, but there are no reports of casualties. Since
Nyiragongo erupted last week destroying much of Goma, powerful earth tremors have been aggravating relief work
and have destroyed more than 1,500 houses and several schools just across the border in Rwanda. ... Seismologists
have confirmed that some of the disturbances that have shaken the Goma area over the past week have registered up to

http://news.bbc.co.uk/hi/english/world/
http://volcano.und.nodak.edu/vwdocs/volc_images/africa/nyiragongo.html
http://volcano.und.nodak.edu/vwdocs/volc_images/africa/nyamuragira.html
http://volcano.und.nodak.edu/vwdocs/volc_images/africa/nyamuragira.html
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five on the Richter scale and can be defined as small earthquakes. ... vulcanologists have warned that eruptions could
spread along the Rift Valley which straddles Uganda, Kenya and Tanzania, where there are dormant volcanoes. ...
recent studies had shown evidence of volcanic activity suggested a serious threat to the entire region. ... the volcanic
eruptions in DR Congo could potentially stir magma lying some five to 10 kilometres below the Rift Valley surface in
East Africa, where there are "volcanic activities". ... ".

 

In December 2000, according to 20 December 2000 articles in the BBC: "... a major eruption on the Popocatepetl
volcano ...

 

... located just 60 kilometres (37 miles) from Mexico City, sent showers of red-hot rocks hundreds of feet into the night
sky in several huge explosions. ...". According to the Volcano World website, "... The 18 December [2000] eruption
has been reported to be the largest eruption of Popocateptl in a thousand years. ...".

 

In March 2000, David Whitehouse wrote a BBC article describing steam rings

being blown by Mt. Etna. Mt. Etna had Strombolian explosions and lava flows in July 1997, and experienced a swarm
of earthquakes on 10 January 1998. Two earthquakes shook Mt. Etna on July 22, 1998, causing increased activity at the
volcano. Following these quakes, lava began to flow down Etna's slopes, and steam and ash rose six miles (~9.5 km)
into the air. About a quarter of an inch of ash from this event fell on Catania's airport, forcing its closure late
Wednesday. Some scientists believe this activity is a precursor to a larger future eruption of Etna. Activity has
continued through October 11, 1998.

In February 2000, Mayon Volcano, Philippines, erupted, as shown in this image from the BBC:

http://news.bbc.co.uk/hi/english/world/
http://volcano.und.nodak.edu/
http://news.bbc.co.uk/hi/english/world/
http://volcano.und.nodak.edu/vwdocs/current_volcs/etna/index.html
http://volcano.und.nodak.edu/vwdocs/current_volcs/etna/etna.html
http://cnn.com/WORLD/9801/10/italy.volcano.ap/index.html
http://cnn.com/WORLD/9801/10/italy.volcano.ap/index.html
http://volcano.und.nodak.edu/vwdocs/volc_images/southeast_asia/philippines/mayon.html
http://news.bbc.co.uk/hi/english/world/
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According to the Volcano World website, "... On 28 February, the Mayon Volcano had two powerful eruptions. ... The
alert level has been raised to the maximum level of five. At least 30,000 people have fled the area. ... On 24 February,
the Mayon Volcano erupted and sent superheated ash into the air. The ash rained as far as seven miles away.... The
Philippine Institute of Volcanology and Seismology said fourteen explosions were recorded by late afternoon. The
strongest sent ash 4 1/2 miles into the air and darkened the sky in some villages. ... Officials warned that a more violent
explosion could occur at any time. ...".

On December 1, 1998, Popocatepetl erupted. An ash plume reached 6 miles (10 km) into the air. Authorities were
preparing for the possible evacuation of villages within a 10 mile (16 km) radius of the volcano. Continued explosions
could loosen snow on the top of Popocatepetl, causing avalanches and mudslides. Popocatepetl had its largest eruption
since 1925 on 30 June 1997, sending ash 7.5 miles high.  

On 21 September 1997 a huge lava dome of Soufriere on Montserrat collapsed and explosions from the volcano sent
eruption columns to 40,000 feet. The lava dome collapse produced rivers of hot rock and gas (pyroclastic flows) which
overran the island's airport and several villages on the eastern side of the island. Subsequent explosions of Soufriere,
continuing into October 1997, sent ash clouds to heights of 20,000 to 25,000 feet (6,000-7,500 m). On 26 December
1997, a lava dome collapse . On 26 February 1998, Montserrat was in the path of a Total Solar Eclipse. On 3 July
1998, Montserrat erupted again, sending ash to an altitude of 45,000 feet.

Krakatau, which erupted violently in 1883, remains active in 1997.

Kiluaea continues to erupt lava flows.

The 1997-98 El Nino is the largest on record.

1991: Mount Pinatubo on the island of Luzon (15.0N, 120.0E) erupted catastrophically in June 1991 after over 600
years of inactivity. The Blizzard of 1993 occurred two years later. Global stratospheric aerosol mass from the eruption
was monitored by SAGE II.

According to SAGE II: "...global aerosol mass reached a peak near 30 megatons after the Pinatubo
eruption and started to decline (with an e-folding time of approximately 1 year) by mid-1992 as
significant numbers of particles began to sediment into the troposphere. By mid-1993, global mass had
fallen to about 12 megatons, which was the peak value observed following the 1982 eruption of the
Mexican volcano El Chichon. Barring another major eruption, it [was] anticipated that the pre-Pinatubo
level (less than 1 megaton) [would] be reached by late 1995 or early 1996." UCSB has some links to more
web sites about the Pinatubo eruption.

1982: The El Chichon caldera was formed during the very explosive El Chichon eruptions of 1982, and is a few
hundred meters deep by about a kilometer wide. 10 to 20 million tons of aerosols were put into the stratosphere. 1982
was also the year of a large El Nino.

1963: Agung erupted in 1963. 10 to 20 million tons of aerosols were put into the stratosphere.

1883: The eruption and collapse of the caldera of Krakatau in 1883 produced one of the largest explosions on Earth in

http://volcano.und.nodak.edu/
http://volcano.und.nodak.edu/vwdocs/current_volcs/popo/mar5popo.html
http://volcano.und.nodak.edu/vwdocs/current_volcs/popo/mar5popo.html
http://www.geo.mtu.edu/volcanoes/west.indies/soufriere/govt/monmedia/1997/eoc_1997274.html
http://www.geo.mtu.edu/volcanoes/west.indies/soufriere/govt/
http://volcano.und.nodak.edu/vwdocs/current_volcs/montserrat/montserrat.html
http://volcano.und.nodak.edu/vwdocs/current_volcs/krakatau/krakatau.html
http://volcano.und.nodak.edu/vwdocs/current_volcs/kilauea/kilauea.html
http://volcano.und.nodak.edu/vwdocs/volc_images/img_pinatubo.html
http://earth.agu.org/revgeophys/self00/node3.html
http://larcpubs.larc.nasa.gov/randt/1993/RandT/SectionI/I15.html
http://www.geol.ucsb.edu/~baer/decade/pinatubo/links.html
http://www.geol.ucsb.edu/~baer/decade/pinatubo/links.html
http://volcano.und.nodak.edu/vwdocs/volc_images/north_america/mexico/elch1.html
http://volcano.und.nodak.edu/vwdocs/volc_images/southeast_asia/indonesia/krakatau.html
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recorded time (VEI=6) and destroyed much of Krakatau island, leaving only a remnant. 50 million tons of aerosols
were put into the stratosphere.

1815: The 1815 eruption of Tambora was the largest explosive eruption in recent historic time. About 150 cubic
kilometers of ash were erupted (about 150 times more than the 1980 eruption of Mount St. Helens). 200 million tons of
aerosols were put into the stratosphere. The 1815 eruption of Tambora caused the "Year without a Summer". Daily
minimum temperatures were abnormally low in the northern hemisphere from late spring to early autumn. Famine was
widespread because of crop failures.

1783: In June 1783, Laki in Iceland began to erupt. There was initially a violent eruption with enormous lava
fountains, followed by lava flows of fissure basalt lasting into 1784. About 12 cubic kilometers of magma came from
this flow. Perhaps 100 million tons of aerosols were put into the stratosphere. 75 percent of the livestock of Iceland
died, as did 24 percent of the people.

536: In March of 536, perhaps at Rabaul in Papua New Guinea, a huge eruption occurred whose effects were observed
in China, the Middle East, and Europe. Perhaps 300 million tons of aerosols were put into the stratosphere. A severe
plauge epidemic hit Africa, Europe and Asia from 541 to 544, killing 20 to 25 percent of the population.

1650 BC: The eruption of Santorini in Greece in 1,650 B.C. was one of the largest in the last 10,000 years. About 7
cubic miles (30 cubic km) of rhyodacite magma was erupted. The plinian column during the initial phase of the
eruption was about 23 miles (36 km) high. The removal of such a large volume of magma caused the volcano to
collapse, producing a caldera. Ash fell over a large area in the eastern Mediterranean and Turkey. The eruption
probably caused the end of the Minoan civilization on the island of Crete.

71,000-74,000 years ago: Toba, in Sumatra, erupted explosively about 71,000 to 74,000 years ago. Perhaps 1,000
million tons of aerosols were put into the stratosphere. According to a Discover article:

"... Mount Toba in Sumatra blew 800 cubic kilometers of ash into the air--4,000 times as much as Mount
St. Helens--the largest volcanic eruption in more than 400 million years. Toba buried most of India under
ash and must have darkened skies over a third of the hemisphere for weeks. ... a six-year global volcanic
winter ensued, caused by light-reflecting sulfur particles lingering in the atmosphere. Average summer
temperatures dropped by 21 degrees at high latitudes, and 75 percent of the Northern Hemisphere's plants
may have died. ... A thousand-year ice age began ... caused perhaps by an increasing amount of snow that
failed to melt over the summer. This snow cover would have reflected more sunlight off Earth's surface,
making the world still colder. The effect on humans, who had been enjoying a relatively warm period,
must have been devastating. ... Perhaps only a few thousand people ... survived. ... Some anthropologists
believe that ...[human]... genetic homogeneity is the result of a "population bottleneck"--that at some time
in the past our ancestors went through an event that greatly reduced our numbers and thus our genetic
variation. Based on estimates of mutation rates, Penn State geneticist Henry Harpending says the
bottleneck happened sometime after ... 100,000 years ago and before a population increase ... around
50,000 years ago. ...".

120,000 years ago: According to an article by Tristan Marshall in the 7 October 2000 New Scientist: "... a volcano ...
on El Hierro in the Canary Islands ... rising at least 1500 metres above sea level tore itself apart. A huge chunk of the
north-west side of the island plunged onto the sea floor, breaking up as it fell. What remains behind is a bay 15
kilometres across, whose gently sloping floor is backed by a breathtaking semicircular escarpment more than a
kilometre high. ... in 1997 evidence emerged of giant waves dating from around this time on the opposite side of the
Atlantic--in the Bahamas. ... unusual boulders perched 20 metres above sea level on the island of Eleuthera in the
Bahamas ... were huge--each weighing up to 2000 tonnes. They also rested directly on rocks that were much younger.
How had the boulders got there? ... giant waves were the only plausible mechanism. ... Paul ... Hearty and ... Conrad
Neumann ... also identified a series of chevron ridges up to 10 kilometres across on Eleuthera and neighbouring islands
... A tsunami between 40 and 50 metres high would account for both the transport of the boulders on Eleuthera and the
chevron ridges ... Simon Day ... has discovered that a huge chunk of La Palma, the most volcanically active island
in the Canaries, is now unstable. ...".

http://volcano.und.nodak.edu/vwdocs/volc_images/southeast_asia/indonesia/tambora.html
http://volcano.und.nodak.edu/vwdocs/volc_images/europe_west_asia/santorini.html
http://www.discover.com/dec_issue/breakglobal.html
http://www.newscientist.com/nlf/1007/drowning.html
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According to a 4 October 2000 article on the BBC website (from which the above image is taken): "... one flank of the
Cumbre Vieja volcano on the island of La Palma, in the Canaries archipelago, is unstable and could plunge into the
ocean. ... Swiss researchers who have modelled the landslide say half a trillion tonnes of rock falling into the water all
at once would create a wave 650 metres high (2,130 feet) that would spread out and travel across the Atlantic ... It
would have a wavelength of 30 to 40 kilometres (18 to 25 miles) travelling westwards across the Atlantic at speeds up
to 720 km/h (450 mph) towards America. ... The wall of water would weaken as it crossed the ocean, but would still be
40-50 metres (130-160 feet) high by the time it hit land. The surge would create havoc in North America as much as
20 kilometres (12 miles) inland. ...".

600,000 years ago: "... At ... [the] youngest caldera, Lava Creek, ...[in]... Yellowstone in the US, 1000 cubic kilometres
of ash and pumice spewed out 600,000 years ago ...".

1,300,000 years ago: "... The second great [Yellowstone] explosion formed the Island Park caldera 1.3 million years
ago. This caldera ...[is]... the smallest of the three ...".

2 million years ago: "... At ... [the] first and largest ... caldera, ... Huckleberry Ridge ...[in]...Yellowstone in the US ...
2500 cubic kilometres were vented two million years ago ... the earth has seldom in its long history experienced
caldera explosions on the scale of those that created Yellowstone ...[for example]... Ash from Tambora drifted
downwind more than 800 miles; [while] Yellowstone ash is found in Ventura, California to the west and the Iowa to
the east....".

14 million years ago: The Roza basaltic flow erupted in the Columbia River Basalt Group 14 million years ago. About
700 cubic kilometers of magma came from this flow. Perhaps 6,000 million tons of aerosols were put into the
stratosphere.

65 million years ago: The Deccan basaltic flow erupted in India about 65 million years ago. About 2,000 cubic
kilometers of magma came from this flow. Since India was then south of its present position, the Deccan basalt traps
of India were then antipodal to the Chicxulub impact on the Yucutan Peninsula.

200 million years ago: Pangaea began to be split up by massive lava flows in the Central Atlantic Magmatic Provice,
which includes the Hudson River Palisades, the Amazon Basin, and parts of Spain and West Africa.

According to an AP article in The New York Times of 27 April 1999: "... The massive eruptions 200
million years ago tore apart the ancient continent of Pangea and may have caused a mass extinction of
animals, the researchers reported in the current issue of the journal Science. Remnants of this event
include the new Brazilian find as well as other formations in South America, West Africa, Spain and
North America, among them the towering palisades along the Hudson River. The previously unrecognized
area of ancient lava flow covers about 965,000 square miles in the Amazon basin. An analysis of the
newly found rocks showed that the eruption occurred at the same time and had the same origin as lava
flows found on the other continents, said Dr. Paul R. Renne of the University of California at Berkeley. A
mass extinction at the same time seems to have been connected to the huge magma flow, he added. ... The
great eruption, which occurred over a few million years, split apart Pangea, opening up what is now the
Atlantic Ocean, the scientists said. The lava field it produced has been named the Central Atlantic
Magmatic Province. With the addition of the Brazilian formation, it totals some 2.7 million square miles.

http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
http://www.hi.is/~joner/eaps/wh_yellv.htm
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... The next-largest known lava flows are the Deccan Traps in India and the Siberian Traps, each just
under half the size of the Central Atlantic lava field. ...".

250 million years ago: The Siberian Traps basaltic flow began about the time of a comet impact and the Permian-
Triassic extinction, also around the time that the Siberian Plate collided with Laurentia (Europe and North America)
forming the Ural Mountains.

500 to 250 million years ago, the Appalachian Mountains formed. Associated with the Appalachians was volcanic
activity, including that at the Pivot Point of the Cartersville Fault.

 

 

References:

Understanding the Earth, ed. by Brown, Hawkesworth, and Wilson, Cambridge 1992.

The Historical Atlas of the Earth, by Stephen Jay Gould, Roger Osborne, and Donald Tarling, Henry Holt and
Company 1996.

 

Earthquakes:

According to a USGS web page there was a "... Magnitude 8.9 ...[quake on the Full Moon of ]... Sunday, December 26,
2004 at 00:58:50 (UTC) ...

... OFF THE WEST COAST OF NORTHERN SUMATRA ... Many people killed by tsunamis in Sri Lanka and
Thailand. Tsunamis also observed on the coasts of Maldives, Cocos Island and Sumatra. Felt widely in northern
Sumatra. Also felt in Bangladesh, India, Malaysia, Myanmar, Singapore and Thailand. This is the fifth largest
earthquake in the world since 1900 and is the largest since the 1964 Prince William Sound, Alaska earthquake.
...".

Although 2 days after the preceding New Moon of 12 December 2004 there was, according to a USGS web page, "...
magnitude 6.8 event ...

http://quake.wr.usgs.gov/
http://www.syzygyjob.com/
http://earthquake.usgs.gov/eqinthenews/2004/usslav/
http://earthquake.usgs.gov/eqinthenews/2004/ussadb/
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... in the CAYMAN ISLANDS REGION ...",

near the following New Moon of 10 January 2005 there was no large quake of Magnitude 7 or greater, despite the
prediction of Jim Berkland's syzygyjob.org web page "... with 85% confidence, for the Super Seismic Window of
January 08-15, 2005 ... Globally, ... one or more major quakes of 7.0-9.0M. ...", no such major quakes occurred.
Instead of a single large quake antipodal to Sumatra, that time period had a two-loop pattern

[image from a USGS web page]

of quakes of magnitude 5 to 7.

One day after the following Full Moon of 25 January 2005, according to a USGS web page, ".... A ... swarm ... of
earthquakes ... recently occurred beneath the Andaman Sea east of the Nicobar Islands, starting 26 January 2005. The
earthquake activity is in a broad sense part of the aftershock sequence associated with the great Sumatra-Andaman
Islands earthquake of 26 December 2004 ... The swarm activity that began on 26 January nonetheless represents a
dramatic burst of seismic activity within the aftershock sequence following the great 26 December main shock ...".

Near the second following New Moon of 8 February 2005 ( Chinese New Year of the Wood Chicken ), on 5 February
2005, according to a USGS web page, there was a "... The magnitude 7.1 event ...

... located in the CELEBES SEA. ...".

 

According to a USGS web page there was a "... Magnitude 4.9 ... earthquake ... Depth 15.0 kilometers ... Location
... 15 km (10 miles) NE of Fort Payne, Alabama ... 55 km (35 miles) NW of Rome, Georgia ... Tuesday, April 29,
2003 at 04:59:38 AM (EDT) ...[ 2 days before the New Moon of 1 May 2003. It shook my house in Cartersville,
Georgia, and was the first earthquake I have ever experienced. ]... Cracked foundations and bricks fallen from
chimneys were reported at Fort Payne. The water system at Valley Head also reported muddy water. ...[Prior to this

http://www.syzygyjob.com/
http://earthquake.usgs.gov/recenteqsww/
http://earthquake.usgs.gov/eqinthenews/2004/usslav/andaman_swarm.html
http://earthquake.usgs.gov/eqinthenews/2005/usuda2/
http://neic.usgs.gov/neis/bulletin/neic_teak.html
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earthquake, the]... largest recorded earthquake in this seismic zone ...[had been]... a magnitude 4.6 that occurred in
1973 near Knoxville. ... The Eastern Tennessee seismic zone, which extends from south west Virginia to north east
Alabama ...

... is one of the most active earthquake areas in the Southeast. ...

...[ The following image, adapted from a USGS web page,

shows a thin green strip that bisects a larger yellow area that is the Cumberland Plateau and related plateau/mountain
areas. Below Chattanooga, the Tennessee River flows through the thin green strip, which is a rift valley splitting the
Cumberland Plateau from related high ground to the southeast. The little red dots are earthquakes since 1990 at depth
33 km or less. The little magenta dots are earthquakes since 1990 deeper than 33 km, and they tend to be in the Smoky
Mountains, further east from the rift valley than the shallower earthquakes. Acording to a southeast Tennessee web
page: "... Southeast Tennessee's Sequatchie Valley is one of the most unique valleys in the world. One of only two
"rift valleys," the other being the Great Victoria Valley in Africa, [ I note that there may be more than those two - consider, for
example, Iceland being rifted by the Mid-Atlantic Ridge. ] the Sequatchie Valley was formed by giant shears as the plateau
literally split apart ...".]...

http://neic.usgs.gov/neis/bulletin/neic_teak_h.html
http://www.setenn.org/rift.html
http://www.setenn.org/rift.html
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... Earthquakes in the central and eastern U.S., although less frequent, are typically felt over a much broader region
than the western U.S. East of the Rockies, an earthquake can be felt in an area as much as ten times greater than a
similar magnitude earthquake on the west coast. ... in the eastern Tennessee seismic zone the relation between faults
and earthquakes is ... enigmatic. The Eastern U.S. is far from the plate boundaries, the nearest of which are in the
center of the Atlantic Ocean and in the Caribbean Sea. No active faults are known to reach the surface in the region,
although the area is laced with ancient faults that developed as the Appalachian Mountains formed several hundred
million years ago. ...".

 

0316 GMT (0846 local time) 26 January 2001 (just after the end of the Year of the Metal Dragon), a 7.7
Earthquake hit India at the mouth of the (now mostly dry) Saraswati River. According to the BBC: "... Only about 18
quakes of this strength occur each year. It was a rare large quake in a region that is frequently shaken by smaller ones.
The last comparable quake in the region occurred on 16 June, 1819, killing 2,000 people. That quake was estimated to
be about magnitude 7.7 on the impulse scale, slightly less than the current quake. ... [ The current quake ] was a
relatively shallow one that delivered much destructive energy to the surface. ... With more than 6,000 confirmed dead
and authorities saying the figure could reach 20,000, rescue workers are mostly finding bodies under the piles of
concrete and masonry. ...

... Millions of Hindu pilgrims attending the Kumbh Mela festival in India's eastern state of Uttar Pradesh felt the
ground sway beneath them, but there was no panic. ...". The Maha Kumbh Mela (held every 144 years) was held at the
confluence of the Ganga, Yamuna, and Saraswati Rivers near Allahabad, India ( green dot on map ). The Saraswati
River is now mostly dry, but until about 6,000 years ago it was a major part of the drainage system of the Indian
subcontinent. Perhaps the 2001 Earthquake indicated that Garuda was still visiting the Saraswati (the region with
principal god Indra) as well as the Ganges (the region with principal gods Shiva and Ganesha).

The Saraswati 7.7 earthquake of 26 January 2001 was two days after the New Moon of 24 January 2001.

On 13 January 2001, four days after the preceding Full Moon of 9 January 2001, according to a National
Earthquake Information Center web page, "... A major earthquake occurred OFF THE COAST OF EL
SALVADOR [ antipodal to the Saraswati ] ... Depth: 39.0 km ... A PRELIMINARY MAGNITUDE OF 7.6
WAS COMPUTED FOR THIS EARTHQUAKE. ... Felt strongly in Chiapas, Mexico. Felt at Mexico City, in
most of Honduras and Nicaragua, in parts of Belize, Costa Rica and Panama and in tall buildings in some cities
of Colombia. ... The main shock appears to be located within the Caribbean plate above the subducting Cocos
plate, and is a normal faulting event. In contrast, the large aftershocks on January 14 and 16 were strike-slip
events. As of 21 January, the death toll is 704, with 4,055 people injured and 573,609 people affected
nationwide. 496 landslides have been recorded. 69,714 houses were destroyed and 104,865 damaged by the
earthquake. Some 60,000 people are now in temporary shelters. ...".
On 26 January 2001, two days after the New Moon of 24 January 2001, the 7.7 earthquake occurred at the
mouth of the Saraswati.According to a National Earthquake Information Center web page, "... A major
earthquake ... [magnitude] 7.7 ... [depth] 22 km ... occurred IN GUJARAT, INDIA ... The earthquake was felt
throughout northwest India and much of Pakistan. Also felt in western Nepal and Bangladesh. ... 02/15/2001:
India: 18,602 people confirmed dead, 166,836 injured and 600,000 homeless. 332,000 houses destroyed, 751,000
damaged. 20,000 cattle dead. Damage estimates are $1.3 billion US dollars. Pakistan: 18 people are reported

http://news.bbc.co.uk/hi/english/world/default.htm
http://www.kumbhallahabad.com/
http://neic.usgs.gov/neis/bulletin/01_EVENTS/010113173329/010113173329.HTML
http://neic.usgs.gov/neis/bulletin/01_EVENTS/010113173329/010113173329.HTML
http://neic.usgs.gov/neis/eqhaz/010126.html
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killed, with 100 injured. ...".
On 13 February 2001, five days after the following Full Moon of 8 February 2001, according to a National
Earthquake Information Center web page, there was an "... Earthquake in EL SALVADOR [ antipodal to the
Saraswati ] 13 February 2001 ...[depth] 13.0 km ... Magnitude 6.6 Update 20 February 20: 311 deaths, 3,399
injuries, 221,832 people affected, 13,935 houses damaged, and 38,699 houses destroyed. Heavy damage in San
Vicente, Guadalupe, and Cojutepeque. Numerous landslides in the area. Felt in Honduras, Guatemala, and Costa
Rica. ...".
On 25 February 2001, two days after the following New Moon of 23 February 2001, according to a National
Earthquake Information Center web page, there was an Earthquake in Hindu Kush near the headwaters of the
Saraswati at Depth 202.4 km with Magnitude 6.1. According to a 25 February 2001 article on the BBC: "... A
strong earthquake measuring more than six on the Richter scale has struck northern Afghanistan. It was centred
in the Hindu Kush mountains, near Faizabad, the capital of the opposition-controlled Badakhshan province. ...

... The earthquake shook buildings in the Afghan capital, Kabul, where residents fled outdoors. Similar
scenes were also reported in other cities in northern areas of Pakistan and India, where the tremors were
felt. ...".

 

1747 GMT 20 September 1999 (near the end of Yom Kippur 5760), on 21 September 1999 local time, a 7.6
Earthquake hit Taiwan. According to the BBC: "... The earthquake which ... killed more than 1,000 people in central
Taiwan ... was unusual ... Normally, quakes in the region occur hundreds of kilometres out to sea, far away from urban
populations. But this tremor, which measured about 7.6 on the Richter scale, struck inland, close to the central city of
Taichung.

It was also very near the Earth's surface. ... "It looks as if this one was peculiar in some way," said Dr Chris Browitt
from the British Geological Survey in Edinburgh. "It looks as like it was much shallower than usual and in a different
area." This was confirmed by reporters on the ground. "This quake happened in the mountains on the western side of
the island," said Diane Baker of the Taipei Times. "The big cities of Taipei and Taichung are unprotected for
something like this." Recently history shows there have been earthquakes around magnitude 7.5 in the region more
than once a decade for the last three decades. The last tremor on this scale to hit the island was on 14 November, 1986.

http://neic.usgs.gov/neis/eqhaz/010213142205_haz.html
http://neic.usgs.gov/neis/eqhaz/010213142205_haz.html
http://neic.usgs.gov/neis/bulletin/010225022159.HTML
http://neic.usgs.gov/neis/bulletin/010225022159.HTML
http://news.bbc.co.uk/
http://news.bbc.co.uk/hi/english/world/default.htm
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But again, this occurred under the ocean and the resulting death toll was restricted to just 15. "You've got to remember
that a magnitude 7.5 earthquake will occur maybe four times a year somewhere in the world. ..." Tremors can occur as
deep as 700 km. As recently as 1993, Taiwan experienced a quake that was over 150 km down. But this latest quake
was probably no more than a few kilometres below the surface. The destructive power of an earthquake comes from
the momentum gathered when two opposing "faults" or plates of rock, which may have been locked together for
decades, suddenly move apart. The result is that solid rock which normally moves only with the passing of geological
ages accelerates briefly to 5,000mph, unleashing huge quantities of energy and creating a shaking movement of up to a
metre a second. Taiwan sits is a very active seismological region where the relatively small Philippine plate is slowly
grinding into the very large Eurasian plate. To the north of the island, the Philippine plate is being forced under the
Eurasian plate mass - what seismologists call a subduction zone - whereas to the south, the opposite is happening. Of
concern to local people will be the danger that comes from aftershocks, ... "Back in 1935 there was a magnitude 7.1
which killed over 3,000 people in the west of Taiwan and it had an aftershock about three months later which killed
just under 3,000 people." ".

On Sunday, 26 September 1999, according to the BBC: "Taiwan suffered a major aftershock ... that killed at least
three people and injured 58 others, destroyed buildings and roads already weakened from last week's devastating
earthquake, and sent thousands of horrified residents scurrying for safety. The aftershock, which measured 6.8, hit at
7:52 a.m. and was centered about 6 miles east of Sun Moon Lake in Nantou county. This mountainous region in the
middle of the island was the epicenter of last week's 7.6-magnitude quake, which killed more than 2,000 people. Local
radio and television reports from Taiwan said the 10-second aftershock set off numerous landslides across the country.
... More than 100,000 people remain homeless, and many cities, including parts of the capital, are without electricity,
as the earthquake and its aftershocks caused severe damage to power generating plants and substations.... More than
7,300 aftershocks have hit Taiwan since last Tuesday's earthquake, an average of almost one a minute. Eight of the
jolts measured six or above and have been classified as major quakes in their own right. Officials of Taiwan's
Seismology Center said they expected aftershocks to continue for several months and that further quakes of 6.8
magnitude are possible. Taiwan straddles a major fault line on the western edge of the Pacific "rim of fire" and has
dozens of tremors each year. ...".

17 August 1999, 6 days after a Total Eclipse of the Sun, a 7.4 Earthquake hit Turkey (one of the NATO countries
heavily involved in the Kosovo conflictct), killing tens of thousands of people. This image is from the BBC:

There were associated tsunamis. According to a Washington Post Foreign Service article by Lee Hockstader: "...
BURSA, Turkey, Aug. 22&emdash;It was just past 3 a.m. last Tuesday [17 August 1999] when Yuksel Er shuffled
from his bedroom to extinguish the bathroom light. ... Er -- who lives in Yalova, just south of Istanbul on the eastern
shore of the Sea of Marmara -- ... had just come from the bathroom when the quake struck with a deafening roar that
lasted 45 seconds. "It was awful," he said. "It was like a science fiction movie when a fireball rushes toward you and
blows open your doors. I saw it coming clearly through the window in my son's room. It looked like a red fireball."
...".

17 July 1998, a 7.0 Earthquake hit near Papua New Guinea, creating 30-foot tsunamis that wiped out villages on the
North Coast of Papua New Guinea. A page on the website www.cbjd.net said "... an OZ TV news item showed an
Australian Geology Professor from PNG University interviewing survivors of the Tsunami. The survivor reported that
as the sea wave swept in it was on fire--as was the air above it. ... Many bodies were apparently burnt. ..." and also
quoted ABCNEWS.com as saying "... Particularly troubling was the question from a 15-year-old schoolgirl who asked
about a "mountain of water with fire sparkles." Many of the victims had what appeared to be severe burns, suggesting

http://news.bbc.co.uk/hi/english/world/default.htm
http://news.bbc.co.uk/hi/english/world/default.htm
http://wwwneic.cr.usgs.gov/neis/bulletin/980717084915.HTML
http://www.cbjd.net/orbit/sun/seafire.html
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that the water was on fire. ...".

According to a 23 April 2002 article by Kenneth Chang in The New York Times: "... A microphone in the Pacific
Ocean near Wake Island recorded a 45-second, low-frequency roar, too low to be heard by human ears. ... Earthquakes
can generate similar low rumbles, but those last only about 10 seconds ... It was the sound of nearly a cubic mile of
sediment giving way along an ocean bottom slope 2,200 miles away off Papua New Guinea. ... an underwater landslide
... churned up the 30-foot-high tsunami

that crashed onto coastal villages of Papua New Guinea on July 17, 1998, killing more than 2,100 people. ... the
earthquake had shaken loose a landslide that in turn caused the tsunami. Surveys of the ocean bottom found freshly
collapsed sediment that slid nearly a mile down a 25-degree slope. ...".

 

10 January 1998, before the Chinese New Year, a 5.8 Earthquake hit Northeastern China, damaging part of the Great
Wall.

8 November 1997 (Chinese year 4694), the year of Comet Hale-Bopp, a 7.9 Earthquake hit China about 700 km
northwest of Lhasa, Tibet.

27 July 1976, the year of Comet West, an 8.0 Earthquake hit Tangshan, China. According to a page on the website
www.cbjd.net, the "... June 5, 1977, New York Times described the great earthquake which destroyed Tangshan, China
on July 28, 1976, and killed over 650,000 people. "Just before the first tremor at 3:42 am, the sky lit up like daylight.
The multi-hued lights, mainly white and red, were seen up to 200 miles away. Leaves on many trees were burned to a
crisp and growing vegetables were scorched on one side, as if by a fireball."".

According to a USGS web page: "... Prince William Sound, Alaska 1964 March 28 03:36:14 UTC (March 27
local), Magnitude 9.2 ... This great earthquake and ensuing tsunami took 125 lives (tsunami 110, earthquake 15)
... Anchorage, about 120 kilometers northwest of the epicenter, sustained the most severe damage to property. ...
Duration of the shock was estimated at 3 minutes. ... The earthquake was accompanied by vertical displacement over
an area of about 520,00 square kilometers. The major area of uplift trended northeast from southern Kodiak Island to
Price William Sound and trended east-west to the east of the sound. Vertical displacements ranged from about 11.5
meters of uplift to 2.3 meters of subsidence relative to sea level. Off the southwest end of Montague Island, there was
absolute vertical displacement of about 13 - 15 meters. ... This shock generated a tsunami that devasted many towns
along the Gulf of Alaska, and left serious damage at Alberni and Port Alberni, Canada, along the West Coast of the
United States (15 killed), and in Hawaii. The maximum wave height recorded was 67 meters at Valdez Inlet. Seiche
action in rivers, lakes, bayous, and protected harbors and waterways along the Gulf Coast of Louisiana and Texas
caused minor damage. It was also recorded on tide gages in Cuba and Puerto Rico. ...".

 

http://www.nytimes.com/
http://wwwneic.cr.usgs.gov/neis/eqlists/98.lis
http://wwwneic.cr.usgs.gov/neis/bulletin/97_EVENTS/971108100248/971108100248.HTML
http://wwwneic.cr.usgs.gov/neis/bulletin/97_EVENTS/971108100248/971108100248.HTML
http://wwwneic.cr.usgs.gov/neis/eqlists/eqsmosde.html
http://www.cbjd.net/orbit/sun/seafire.html
http://www.cbjd.net/orbit/sun/seafire.html
http://neic.usgs.gov/neis/eqlists/USA/1964_03_28.html


WEATHER

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/13Mar93.html[4/16/18, 1:17:06 AM]

According to a USGS web page: the "... Largest Earthquakes in the World Since 1900 [were:] ...

1. Chile 1960 05 22 9.5 ...
2. Prince William Sound, Alaska 1964 03 28 9.2 ...
3. Andreanof Islands, Aleutian Islands 1957 03 09 9.1 ...
4. Kamchatka 1952 11 04 9.0 ...".

They were the only ones since 1900 of magnitude 9.0 or greater. In comparison, the 1906 San Franciso earthquake was
a 7.8, according to another USGS web page.

 

According to a USGS web page: "... 1886 September 01 02:51 UTC (local August 31), 7.3M, Intensity X ... the most
damaging earthquake to occur in the Southeast United States and one of the largest historic shocks in Eastern North
America. It damaged or destroyed many buildings in the old city of Charleston and killed 60 people. ... Many
acres of ground were overflowed with sand, and craterlets as much as 6.4 meters across were formed. In a few
locations, water from the craterlets spouted to heights of about 4.5 to 6 meters. Fissures 1 meter wide extended parallel
to canal and stream banks. ... Structural damage was reported several hundred kilometers from Charleston (including
central Alabama, central Ohio, eastern Kentucky, southern Virginia, and western West Virginia), and long-period
effects were observed at distances exceeding 1,000 kilometers. ... This earthquake was reported from distant places
such as Boston, Massachusetts; Milwaukee, Wisconsin, Chicago, Illinois; Cuba and Bermuda. ... Other intraplate
earthquakes include those at Cape Ann, Massachusetts (1755), and New Madrid, Missouri (1811-1812). Earthquakes
... occurring within plates are not similarly understood. This problem still is being studied more than 100 years after
the earthquake. ...".

 

According to a USGS web page: "... the Mississippi River valley earthquakes of 1811-1812 rank as some of the
largest in the United States since its settlement by Europeans. The area of strong shaking associated with these
shocks is two to three times larger than that of the 1964 Alaska earthquake and 10 times larger than that of the 1906
San Francisco earthquake. The magnitude of these series of earthquakes, usually named the New Madrid, Missiouri,
earthquakes, vary considerably between the mb and Ms values estimated by Nuttli. ... The first and second
earthquakes occurred in Arkansas (December 16, 1811 - two shocks - Mfa 7.2, MSn 8.5 and Mfa 7.0, MSn 8.0) and
the third and fourth in Missouri (January 23, 1812, Mfa 7.1, MSn 8.4; and February 7, 1812, Mfa 7.4, MSn 8.8). Otto
Nuttli, however, has postulated another strong earthquake in Arkansas on December 16 at 18:00 UTC (MSn 8.0). This
would make a total of five earthquakes of magnitude MSn 8.0 or higher occurring in the period December 16,
1811 through February 7, 1812. ... A notable area of subsidence is Reelfoot Lake in Tennessee ... Subsidence there
ranged from 1.5 to 6 meters, although larger amounts were reported. ...". According to another USGS web page: "..
Shortly after 2 o'clock on the morning of December 16, 1811, the Mississippi River valley was convulsed by an
earthquake so severe that it awakened people in cities as distant at Pittsburgh, Pennsylvania, and Norfolk, Virginia. ...
studies of the seismicity since 1812 show that the region is behaving in a manner more or less typical of active seismic
zones. ... extrapolations of recurrence curves for the region indicate return periods -- depending on the investigator --
of anywhere between about 400 to 1,000 years for an earthquake the size of the December 16, 1811 event ...".

 

Tony Smith's Home Page

...

http://neic.usgs.gov/neis/eqlists/10maps_usa.html
http://neic.usgs.gov/neis/eqlists/USA/1886_09_01.html
http://neic.usgs.gov/neis/eqlists/USA/1811-1812.html
http://neic.usgs.gov/neis/states/missouri/1811.html
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Tony Smith's Home Page

COMETS - Asteroids - Meteors

Comets may be a link between our Solar System and interstellar space, and could collide with
Earth.

NEAT (C/2002 V1) 
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Ikeya-Zhang
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Hyakutake
Shoemaker-Levy
West - Comets 2007 McNaught and Holmes - Comet 2013 PANSTARRS - 2015 Comet Q2

 

Encke and Taurid Meteors
Sungrazers
Small Comets
a Distant Planet among the Comets

COMET 1995 O1 HALE-BOPP
Hale-Bopp's Path
Hale-Bopp's Magnitude
Hale-Bopp's Composition and Origin
Hale-Bopp'a Moon
Hale-Bopp Meteorites in January 1998, 1999, and 2000
Hale-Bopp's Shadow
Crossing the Ecliptic Plane Solar Wind
Lunar Eclipse
Solar Eclipse
Coronal Mass Ejection
THE COMET OF THE CENTURY
Hale-Bopp in 2001: a New Century and New Millenium

HALE-BOPP has its own MOON:

The Nucleus (70 km diameter) of Comet Hale-Bopp has a Satellite (30 km diameter) with orbital radius

http://encke.jpl.nasa.gov/
http://comets.amsmeteors.org/
http://www.skypub.com/sights/comets/comets.shtml
http://www.jpl.nasa.gov/comet/
http://www.halebopp.com/
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between 160 and 210 km and orbital period (at 180 km orbital radius) of about 2-3 days. Pic du Midi
Observatory images indicate the nucleus rotates with a period of 11.47 +/- 0.05 hours.

Hale-Bopp was discovered in July 1995, about 2 months after May 1995 when Annals of Math published a
Proof of Fermat's Last Theorem.

Previous Appearance - about 2200 BC

Hale-Bopp's past period is about 4200 years, and its future period about 2400 years.

If Sitchin's Sumerian Solar System body Nibiru, with period (as known to the Sumerians) of roughly 3600
years, were a Comet, then maybe it could have been Comet Hale-Bopp (a conjecture that came from e-mail
discussion with Ron Nye). Since the last period of Comet Hale-Bopp was about 4200 years, if its preceding two
periods were each about 3600 years, then Hale-Bopp would have had a perihelion about 11,400 years ago, which
is, at the level of uncertainty in these matters, the same as 11,600 years ago. Therefore, it is possible that Comet
Hale-Bopp could have been affected by supernova Vela X.

About 4200 years ago (about Chinese year 500) Comet Hale-Bopp last appeared at Earth, and Yu (father of the
first emperor of the Xia dynasty) saw, rising from the Lo River, a turtle with markings of the Lo Shu.

Around the same time, according to Russell Sipe, about 2214 BC, in southern Mesopotamia,a victory Stela for
Akkadian king Naram-Sin showed two suns,such as might represent the Sun and a spectacular daylight-visible
Hale-Bopp.

Also around the same time, according to a 4 November 2001 article by Robert Matthews in the London
Telegraph by Robert Matthews, in the London Telegraph: "... a devastating meteor impact in the Middle East
might have triggered the mysterious collapse of civilisations more than 4,000 years ago.

Studies of satellite images of southern Iraq have revealed a two-mile-wide circular depression which scientists
say bears all the hallmarks of an impact crater. If confirmed, it would point to the Middle East being struck by
a meteor with the violence equivalent to hundreds of nuclear bombs. Today's crater lies on what would have
been shallow sea 4,000 years ago, and any impact would have caused devastating fires and flooding. The
catastrophic effect of these could explain the mystery of why so many early cultures went into sudden decline
around 2300 BC. They include

the demise of the Akkad culture of central Iraq, with its mysterious semi-mythological emperor Sargon;
the end of the fifth dynasty of Egypt's Old Kingdom ...
the sudden disappearance of hundreds of early settlements in the Holy Land ...[and]...
the legend of Gilgamesh ... of "the Seven Judges of Hell", who raised their torches, lighting the land with
flame, and a storm that turned day into night, "smashed the land like a cup", and flooded the area. ...

The crater also appears to be, in geological terms, very recent. Dr Master said: "The sediments in this region
are very young, so whatever caused the crater-like structure, it must have happened within the past 6,000
years." ... "If we could find fragments of impact glass, we could date them using radioactive dating techniques,"
he said. ... Dr Benny Peiser ... said that craters recently found in Argentina date from around the same period -
suggesting that the Earth may have been hit by a shower of large meteors at about the same time. ...".

 

http://www.jpl.nasa.gov/comet/pic9.html
http://www.jpl.nasa.gov/comet/pic9.html
http://www.jpl.nasa.gov/comet/discovery.html
http://www.best.com/%7Ecgd/home/flt/flt01.htm
http://www.halebopp.com/zlastepisode.htm
http://www.halebopp.com/zlastepisode.htm
http://www.halebopp.com/zlastepisode.htm
http://news.telegraph.co.uk/news/main.jhtml%3B$sessionid$41ZD1XYAAA5OLQFIQMGCFFWAVCBQUIV0?xml=/news/2001/11/04/wmet04.xml&sSheet=/news/2001/11/04/ixhomef.html%5C
http://news.telegraph.co.uk/news/main.jhtml%3B$sessionid$41ZD1XYAAA5OLQFIQMGCFFWAVCBQUIV0?xml=/news/2001/11/04/wmet04.xml&sSheet=/news/2001/11/04/ixhomef.html%5C
http://www.telegraph.co.uk/
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In 1997 (Chinese year 4694) Comet Hale-Bopp returned, Deng Xiaoping died, and Hong Kong returned to
China, the 1997 El Nino seemed to be the strongest yet, a large Earthquake, between 7.9 and 7.5, hit China
about 700 km northwest of Lhasa, Tibet (The 1976 Tangshan Earthquake was 7.8.), and construction began on
the Three Gorges Dam on the Yangtze River. Volcanoes Soufriere on Montserrat and Popocatepetl erupted, and
Mt. Etna showed activity. In 1998, but before the Chinese New Year, a 6.2 Earthquake hit China near Beijing.

Around 24 February 1996, Hale-Bopp crossed the Ecliptic Plane near Jupiter's orbit where Jupiter had been
about July 1984.

If Hale-Bopp had come about 3 months later,

it might have hit Jupiter as did Shoemaker-Levy.

Around 5 May 1997, Hale-Bopp crossed the Ecliptic Plane near Earth's orbit where Earth would be about
January 1998.

If Hale-Bopp had come about 4 months earlier,

it might have come as close to Earth as did Hyakutake.

(Comet of the Century)

After discovery in July 1995 near the Galactic Center in Sagittarius, Hale-Bopp moved Northerly to the East
(Altair) side of the Milky Way.

Around 24 February 1996, Hale-Bopp crossed the Ecliptic Plane at Jupiter's orbit about 0.75 AU (about 110
million km) from Jupiter.

http://www.cnn.com/EARTH/9711/08/china.3gorges/index.html
http://www.cnn.com/EARTH/9711/08/china.3gorges/index.html
http://www.skypub.com/sights/comets/halebopp/halebopp.html
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About 3 June 1996 Jupiter crossed the orbit of Hale-Bopp, perhaps encountering a meteor shower in the
cometary orbit.

On 3 June 1996 Hale-Bopp was about 1.3 AU from Jupiter.

Hale-Bopp disappeared from view Dec 96 to Feb 97 due to sunlight, then moved westerly across the Milky Way
so that by September 1996 it was in the evening sky in Ophiuchus on the West (Vega) side of the Milky Way.

From Sep 96 to Feb 97 it moved across the Milky Way toward Altair.

In December 1996, the Sun was be there too, perhaps symbolically carrying Hale-Bopp across the River of the
Milky Way from the side of the Weaving Woman (Vega, Chih Nu, Chik-nyo) to the side of the Cowboy (Altair,
Chien Niu, Kyon-u).

In January 1997 Hale-Bopp reappeared in the morning sky, and went from Aquila toward Cygnus.

During March 1997 Hale-Bopp's Hydrogen Cloud cast its ultraviolet shadow

http://www.phy.utulsa.edu/Astronomy/hale-bopp.html
http://www.phy.utulsa.edu/Astronomy/hale-bopp.html
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(SOHO SWAN images dated 25 Feb 97, 01 Mar 97, and 08 Mar 92)

as it appeared from Earth to approach the Andromeda Galaxy M31.

At perihelion on 1 April 1997 Hale-Bopp was about 0.9 AU above the Sun and somewhat more than 1.3 AU
from Earth.

In late April 1997 Hale-Bopp passed near the Pleiades.

Around 5 May 1997, while in Taurus, Hale-Bopp crossed the Ecliptic Plane about 1.1 AU from the Sun,

only about 15 million km beyond Earth's orbit.

In early June; late July; and late October 1997; Hale-Bopp passed near Betelgeuse and the Galactic AntiCenter;
Sirius; and Vela X; respectively.

In early January 1998, this was roughly the planetary configuration:

http://sohowww.estec.esa.nl/gallery/ESAPR/199924/
http://www.phy.utulsa.edu/Astronomy/hale-bopp.html
http://www.phy.utulsa.edu/Astronomy/hale-bopp.html
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(for long-period Saturn, Uranus, and Neptune, the configuration was roughly the same from 1995 to January
1998).

In January 1998, the Earth passed within about 15 million km of the orbit of Hale-Bopp.

 

According to ESO press release 16/98 dated 22 October 1998: "... ESO ... PR Photo 40c/98 shows Comet Hale-
Bopp, as imaged on October 19, 1998 ...

... Just over 18 months after its perihelion passage on April 1, 1997, Comet Hale-Bopp ... is continuing its
outward journey through the Solar System. It is [22 October 1998] about 1,000 million kilometres ( 6.7 AU
[which is beyond the orbit of Jupiter at 5.20 AU] ) from the Sun and the Earth, i.e. almost at the same distance
as when it was first discovered in July 1995 ... and is now seen in the southern constellation Volans (The Flying
Fish), i.e. just east of the Large Magellanic Cloud ... [and is] ... visible in binoculars to southern observers as a
fuzzy object with a diameter of a few arcminutes. ... [ESO] radio observations ... observed emission from
methanol (CH3OH) and hydrogen cyanide (HCN) molecules, never before detected in any comet this far away.
... observations of CH3OH in August 1998 show that the coma is now very cold at about 16 K (-257 degrees C).
At perihelion (0.9 AU from the Sun), the corresponding temperature was of the order of 110 K (-163 degrees
C). The expansion velocity has also considerably decreased since perihelion, from 1.1 km/sec to 0.5 km/sec.
There is also evidence of anisotropic outgassing: more gas is seen to be flowing out from the sunlit hemisphere
of the nucleus. ... a very complex coma structure is still present. Due to the large size of the nucleus, probably 40
- 60 km in diameter, it will be possible to observe this comet with large optical telescopes for many years to
come. ... The monitoring of Comet Hale-Bopp at the SEST telescope will continue, at least until March 1999.
The comet will then be nearly 1,200 million km (7.9 AU) from the Sun [not as far as the orbit of Saturn at 9.54
AU] ...".

 

In January 1998, the Earth passed within about 15 million km of the orbit of Hale-Bopp.

Perhaps material from Hale-Bopp might then enter a newly-discovered type of stable Earth orbit with 40
million km semimajor axis and 20 million km semiminor axis.

The American Meteor Society Bright Meteor Diary included multiple reports from Colorado Springs, CO, of a
fireball occuring at 0010 MST on 11 January 1998. The directions in the multiple reports were listed as SW-NE.

http://www.eso.org/outreach/press-rel/pr-1998/pr-16-98.html
http://www.eso.org/outreach/press-rel/pr-1998/pr-16-98.html
http://www.serve.com/meteors/bmd.html
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Shortly after midnight on 11 January 1998, according to the Rocky Mountain News of 17 January 1998,
thousands of Front Range residents saw a meteor fireball that may have been a stray chunk of Comet Hale-
Bopp. Judging by its flight path over Monument, geologists at the Denver Museum of Natural History and
private collectors raced to southwest Elbert County to search for fragments of the meteorite. University of
Denver astronomer Robert Stencel said that it is uncertain whether the meteorite originated with Hale-Bopp,
but that all the distances, angles, velocities and known orbits of the key celestial factors raise the odds
considerably, and that only study of the fragments can resolve the matter.

Graeme Waddington of the MRC Magnetic Resonance Spectroscopy Unit, John Radcliffe Hospital, Oxford, said
on 21 January 1998: "Further to my note of yesterday I have now been able to check the details and find that
the mooted Hale-Boppid radiant would have actually been just BELOW the north-eastern horizon as seen from
Denver at the quoted time of observation: The radiant would not have risen above the Denver horizon until 25
minutes later. The Colorado bolide therefore had no connection with comet Hale-Bopp."

I disagree with the conclusion of Graeme Waddington, because if the radiant were just below the horizon then
the meteor would have approached the Earth's atmosphere almost tangentially so that the path of the meteor
could have been altered by its encounter with the Earth's atmosphere, as, for example by "skipping" like a stone
skipped on water.

According to USA TODAY (02/15/98- DENVER) - "The phone lines to Denver's Museum of Natural History
have been buzzing since a fireball streaked across the Colorado sky [in January 1998]. That flash of light,
caught on a homeowner's security camera, was not an isolated incident; it was followed by at least four more
fireball sightings, said Jack Murphy of the museum's geology department. He hopes to find pieces of the
celestial objects for the museum's collection. As new reports of sightings keep coming in, scientists are debating
the meteorites' origin and the meaning of the increased activity. ... When a fireball fell into the Earth's
atmosphere on Jan. 11, a Front Range resident's home security camera documented the bright light and
shadows along with the sonic boom caused by the apparent meteorite, [Doug Revelle, a scientist at Los Alamos
National Laboratory] said. Scientists will use the time between the flash and boom - 132 seconds - to help
determine where the meteorite touched down, assuming it didn't burn out before landing. Then, at about noon
on Jan. 27, a commercial airline pilot flying over Wyoming spotted "a ball of flame trailing smoke." "He
reported he did get some turbulence from the object," Jim Patton, operations supervisor for the Federal
Aviation Administration's flight service center in Casper told the Rawlins, Wyo., Daily Times. "He saw the
debris and felt the shock wave from it." Residents in Breckenridge, Colo., also reported seeing that daytime
fireball. Murphy said they believe the space rock was heading south to north and landed just north of Hanna,
Wyo. That night, another fireball broke into the Earth's atmosphere. Scientists believe that meteorite came
down in southern Colorado or northern New Mexico, Murphy said. People in Breckenridge spotted that
fireball, too. "That one was seen traveling east to west," Murphy said. "It has been a long time since we've seen
one moving like that." Another meteorite was seen and heard at sunrise in eastern Colorado on Jan. 30. And
Murphy is investigating a report that came in earlier this month. So what's happening? "I don't know,"
Murphy said. "We can't attribute it to anything. But it is unusual to have so much activity." University of
Denver astronomer Robert Stencel suggested that Earth may be getting pelted with pieces of the Hale-Bopp
comet. Early in January the Earth passed through the part of space the comet had traveled. "Comets are like
kids with muddy boots," Stencel said. "They leave a trail of debris in their wakes." ... The reports describe a
smoke trail following the fireballs - or bolides, which are exploding meteors. "The smoke trail is an indication
that the object was quite big and strong," Revelle said. "Over the globe we see objects that are about a meter
across an average of only 12 times a year." Last Oct. 10, a meteorite crashed near West Texas and New Mexico;
then on Dec. 9, a large fireball crashed near Greenland, and on Dec. 13, a meteorite was seen across hundreds of
miles, from Minnesota and Wisconsin south into Iowa and northern Missouri."..."

According to Sky and Telescope Weekly News Bulletin of 27 March 1998: "On Sunday, March 22nd, just
before 7 p.m. local time, a fireball was seen blazing and then exploding over Texas. Shortly thereafter, a hunk of
rock hit the ground in the city of Monahans, located 340 km (210 miles) east of El Paso. The fragment, first
found by youths who were playing basketball about 10 meters away, measured 22-by-10-by-5 centimeters (9-
by-4-by-2 inches). A second, smaller fragment was found the next day about 240 meters (800 feet) away from

http://insidedenver.com/extra/space/0117mete1.html
http://www.jpl.nasa.gov/comet/news98.html
http://www.jpl.nasa.gov/comet/news98.html
http://www.ccsi.com/yeeha/nassa/a1.html
http://www.ccsi.com/yeeha/nassa/a1.html
http://www.usatoday.com/life/science/space/lss213.htm
http://www.skypub.com/skytel/tofc/feb98toc.html
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the first. The meteorites have been classified as chondrites, or stony meteorites. More pieces are likely in the
area."

In January 1999, Earth was again near the orbit of Comet Hale-Bopp. According to an article in the Anchorage
Daily News of Sunday, January 10, 1999, by Elizabeth Manning, "... A brilliant flash and earthshaking boom
noticed by thousands of Alaskans late Friday were likely a meteor exploding in Earth's atmosphere ... Donald
Martins, an astronomy professor at the University of Alaska Anchorage, wasn't lucky enough to see the object
that streaked blue, green and red across the Southcentral Alaska sky. But based on witness accounts, Martins
and other scientists believe the flash came from a meteor or comet fragment - probably the size of a pumpkin -
that exploded about 50 miles above Earth's surface. ... Dozens of people phoned authorities late Friday to report
the event, which happened about 10:25 p.m. Most eyewitnesses described a brilliant and colorful flash, followed
several minutes later by a boom. The boom was so loud it shook houses in Palmer and Wasilla and was heard
from South Anchorage to Sutton and beyond. ... Greg Durocher, a scientist with the U.S. Geological Survey ...
and other observers of the fireball said they heard the boom about three or four minutes after they saw the
flash ... There were rumors Friday of objects striking the Parks Highway at Mile 141 and reports by pilots of
debris falling ...". I wonder whether the meteorite could have been a fragment of Comet Hale-Bopp.

According to Sky and Telescope News for 22 January 1999: "In the early morning of January 14th, many
residents of Hawaii were awoken by the flash and sound of a bright fireball that exploded over the island chain.

Sky & Telescope contributing editor Stephen James O'Meara witnessed the bolide as he was preparing to do
some observing. The explosion -- which he estimates reached magnitude -20 -- came at approximately 3:47 a.m.
He witnessed many fragments of the shattered meteoroid followed by smoky trails. "The flash it produced was
blinding," O'Meara says, "as if I someone had just ignited a welder's torch at night. About 10 seconds later, a
loud explosion caused me to flinch. The noise was not like that of a volcanic explosion or of thunder, but more
like that of a depth charge detonating beneath the sea. That initial explosion was followed by 30 seconds (I
counted) of rumbling, like rolling thunder."". I wonder whether the meteorite could have been a fragment of
Comet Hale-Bopp.

In January 2000, Earth was yet again near the orbit of Comet Hale-Bopp. According to a 25 January 2000
article in Space Science News: "... one of the most dramatic meteors in 10 years streaked across the skies of the
Yukon Territory in Canada. Witnesses reported two sonic booms, a foul odor, and sizzling sounds heard all the
way from Alaska through northwestern Canada. Based on readings from defense satellites and seismic
monitoring stations, scientists estimate that the meteor detonated with the energy of two to three kilotons of
TNT. ... Joe Clarke of Marshlake, Yukon, who saw the meteor at 0845 PST (1645 UT) on January 18 ... [said] ...
"When it started, the flash lit up the mountains 15 km away as bright as daylight, then it just drifted across the
sky. The contrail looked to me like the ones left by shuttle launches. It just hung there for at least 1/2 hour. [It's
the] wildest thing I could ever imagine seeing." ... This sequence of pictures

http://www.adn.com/
http://www.adn.com/
http://www.skypub.com/
http://spacescience.com/
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was captured by Ewald Lemke (Atlin Realty, Atlin, British Columbia). It shows the expanding smoke train of
the Yukon meteor ... The first frame shows a smoky red vapor trail just 1 minute and 30 seconds after the initial
flash. ... On Friday, January 21 -- just three days after the explosion -- an Airborne Sciences ER-2 aircraft from
NASA's Dryden Flight Research Center flew to the Yukon Territory of northwestern Canada in an effort to
collect atmospheric samples of the meteor's lingering debris trail. The region, near the town of Carcross, is
mostly unpopulated. Scientists gathered samples of the debris cloud at an altitude of 65,000 feet with an
instrument called the Aerosol Particulate Sampler (APS). The APS is a system of two small five-inch by four-
inch paddles that deploy simultaneously from the ER-2's left wingtip. The paddles are coated with a silicon oil
that collects particles from the high altitude air stream. After a period of exposure, the paddles are withdrawn
into hermetic enclosures that prevent contamination during the aircraft's return to Dryden. The paddles will be
removed and sent to NASA's Johnson Space Center in Houston, Texas for analysis. The ER-2 also carried a
camera capable of taking black and white photos of eight-mile wide swaths of the region in an effort to locate
any impact craters and other scarring of the earth, such as flattened areas of forest, that may have been caused
by the explosion and impact of meteorites that separated from the meteor. ...". I wonder whether the meteorite
could have been a fragment of Comet Hale-Bopp. According to a 16 March 2000 report in Space Science News:
"... fragments of the meteorite have been recovered ... The finder, a local resident near the spot where the
meteorite hit, collected the fragments from snow-covered ground. He placed them in clean plastic bags and kept
them continuously frozen. ... The fragments -- lumps of crumbly rock with scorched, pitted surfaces -- resemble
partly used charcoal briquettes: black, porous, fairly light and still smelling of sulfur. ...". A space.com article
dated 16 March 2000, which has an image of a fragment,

says: "... NASA in cooperation with Canadian authorities launched an ER 2 (U2) aircraft to capture dust
samples from the upper atmosphere. ... The lab has about five pounds of samples ranging from charcoal
briquette to fingernail size along with dust samples collected by the ER 2. ...". The Space Science News article
goes on to say: "... Scientists say the meteorite was a carbonaceous chondrite, a rare type of space rock that
contains many forms of carbon and organics, basic building blocks of life. Carbonaceous chondrites, which
comprise only about 2 percent of meteorites known to have fallen to Earth, are typically difficult to recover
because they easily break down during entry into Earth's atmosphere and during weathering on the ground....
About 2 pounds of fragments have been recovered so far. ... Scientific analysis of the fragments has just begun.
Tests have been limited to two non-destructive activities: making a thin section to analyze the mineralogy of the
fragments, and measuring induced radioactivity. Tests for induced radioactivity ... measure the object's
exposure to space radiation. This can be used to determine the size of the original meteoroid in space, estimates
of which range up to 50 feet in diameter, with a mass of more than 55 tons. The next step in the study of the
fragments will be baseline analyses of the organics in the meteorite. This would require the destruction of some
samples, and negotiations are under way with the finder for permission to do such tests. ...".

According to a 14 March 2001 Sky and Telescope web article: "... the Tagish Lake meteorite, which had
dropped as a hail of fragments onto the Yukon's winter wilderness ... is still causing a scientific buzz because its

http://spacescience.com/
http://www.space.com/
http://spacescience.com/
http://www.skypub.com/news/news.shtml#tagishpuzzle
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unique composition, forged at the very beginning of the solar system, defies easy explanation. For example,
some of its dark, crumbly interior is riddled with carbonate minerals created when liquid water percolated
through the rock multiple times. Yet adjacent sections bear no carbonates or other traces of water's influence at
all. And though chemists would have bet money that the black stones would have teemed with exotic
hydrocarbon compounds, analyses turned up a disappointing yield &emdash; a thousandth the organic content
of Murchison, a similarly carbon-rich meteorite that fell in 1969. "We were hoping to find all these amino
acids," laments Iain Gilmour (Open University), "and they're just not there." What Gilmour and others have
identified are puzzling clues to the meteorite's origin. Some of the organic components mimic the nitriles and
other aromatic species known to exist in molecular clouds. So might Tagish Lake have an interstellar origin?
Or, as Takahiro Hiroi (Brown University) speculates, are these pieces of one of the dark, carbon-rich "D-type"
asteroids that lurk in Jupiter's vicinity? More than one specialist openly questioned whether this find could
represent chunks of a comet's nucleus. ...".

 
 

Ephemeris - epoch 1997 March 13.0
 
 

THE FIRST PARALLAX CALCULATIONS of the distances of comets from the Earth were made around
1450, particularly of Halley's Comet in 1456, about the time China declined to become a global power. From
then on, you could calculate the absolute magnitudes, and therefore estimated sizes, of comets. Here is a list of
the top six, plus Hale-Bopp and the Sungrazer Parent:

 
                    Year       Comet                    m0
 
                  10,000 BC    Sungrazer Parent        -5.0
                    1729       Sarabat                 -3.0
                    1577       Tycho                   -1.8
                    1997       Hale-Bopp               -1.3
                    1747       De Cheseaux             -0.5
                    1811       Flaugergues              0.0
                    1744       De Cheseaux             +0.5
                    1882       Cruls                   +0.8
 

The Sungrazer Parent may have roughly coincided with the Vela Supernova and the end of the Ice Age.

Comet Sarabat was naked eye visible for 6 months at over 4 AU from the Sun.

As Sagan and Druyan noted in their book, Comet (Random House 1985, 1997), the radius of Comet Sarabat
could have been around 100 km. If it had been made of liquid and had collided with Earth, its liquid would have
covered the Earth to a depth of 10 meters.

The absolute magnitude of Hale-Bopp was about -1.3, after perihelion on 1 April 1997, according to Marc
Kidger of IAC, making it probably the third largest comet since 1450, behind:

Comet Tycho of 1577, seen by Kepler as a child, about 11 years before the English defeated the
Spanish Armada; and

Comet Sarabat of 1729 when Britain started the Industrial Revolution.

LUNAR OCCULTATION - 8 May 1996:

http://encke.jpl.nasa.gov/eph.html
http://www.iac.es/AA/SOMYCE/halebop/reflex.html
http://www.iac.es/AA/SOMYCE/halebop/reflex.html
http://www.jpl.nasa.gov/comet/news66.html
http://www.iac.es/
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Lunar occulation for much of North America; unfortunately, apparently no useful science results.

 

SOLAR ECLIPSE - 9 March 1997

 

This total eclipse begins at Gora Belukha and goes through Mongolia, China, and Siberia to the Arctic Ocean.

Here a painting of Hale-Bopp at totality by Shigemi Numazawa of Japan Planetarium Lab:

LUNAR ECLIPSE - 23 March 1997

 

March 23, 1997 was the day after Comet Hale-Bopp was nearest Earth, about 1.3 AU away

http://encke.jpl.nasa.gov/hale_bopp_info.html
http://www1.nisiq.net/%7Enumazawa/JPLhome.html
http://www1.nisiq.net/%7Enumazawa/mongol/colonahp.jpg
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and also the day of this CNN lunar eclipse photo, and the day of a Falun Dafa lecture in New York City.

A Solar Coronal Mass Ejection on 7 April 1997

arrived at Earth around 10 April 1997, when the angular distance between the position of Hale-Bopp as seen
from Earth was only about half a degree from the position of Hyakutake exactly one year earlier!

As noted by Richard West at ESO, Hyakutake was 81 million km from Earth on 10 April 1996, while Hale-
Bopp was 217 million km from Earth on 10 April 1997.

Bill Hutchinson of Kenai, Alaska, photographed both comets on 11 April 1996 and 1997:

The aurora at Hale-Bopp is due to the CME of 7 April 1997, which occurred shortly after Hale-Bopp's
perihelion on 1 April 1997.

Click HERE to see a 10 April 1997 photo by Hutchinson.

Click HERE to see a 19 April 1997 photo by Hutchinson.

 

Perihelion of Comet Hyakutake on 1 May 1996 coincided with a Solar CME.

 

 

Also like Hyakutake, Hale-Bopp is an X-ray comet.

Richard West at ESO notes that on IAU Circular 6614 (April 7),BeppoSAX announced the detection of soft X-
rays from the direction of Hale-Bopp between 1996 Sept. 10.16 and 11.18 UT.

The BeppoSAX results support the view that cometary X-ray emission arises from the interaction between solar
X-rays and cometary dust.

http://www.cnn.com/TECH/9704/08/solar.flare/index.html
http://www.eso.org/comet-hale-bopp/comet-hale-bopp.html
http://www.eaglestation.com/hale-bopp.html
http://www.eso.org/comet-hale-bopp/comet-hale-bopp.html
http://xxx.lanl.gov/abs/astro-ph/9710363
http://xxx.lanl.gov/abs/astro-ph/9710363
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Around 4 May 1997, Hale-Bopp passed from north to south through the current sheet of the
Solar wind.

Richard West at ESO (16 May 1997) noted that on 5 May 1997, Comet Hale-Bopp crossed the Earth's orbital
plane at a distance of approximately 15 million km beyond the Earth's orbit, near where Earth will be in
January 1998 .

Richard West at ESO also noted that John Lindquist says "... I think I may have seen something relevant late
Friday, May 9. Just after sunset, while scanning the sky to the `lower right' of the crescent moon with
binoculars, I saw a bright object for about a second or two - like a small luminous backslash (\). I didn't see any
definite indication of the comet till dark, after a number of stars became visible. Then, while photographing it
with my 70-210mm telephoto lens around 9PM (CDT), the tail appeared to flare up for about a second or
two...."

Richard West at ESO also noted that Olivier Lardiere, J.C. Merlin, and S. Garro, have, on May 8, noticed some
rapid changes in the inner coma. Now, the coma structure looks like the February structure. Dust shells become
less visible, whereas new radial jets are emerging around the nucleus. Moreover, on May 8, 1997, a huge and
bright concentration of dust was rapidly ejected from the nucleus toward the anti-solar direction. One day after
the ejection, the dust spreads on over 50,000 km from the nucleus. The two following sequences from the 0.8-m
telescope of the Observatoire de Haute-Provence show the evolution of the coma on three days. On the first
sequence, we can see three original images obtained with an infrared filter on May 7, 8 and 9. The last sequence
shows the corresponding rotational-shift-difference processed images. On May 8, 1997, a huge concentration of
dust is ejected from the nucleus toward the anti-solar direction. The speed of ejection is very high. 24 hours
after the ejection, the dust spreads on over 50,000 km from the nucleus. This dust ejection does not appear at
each nucleus rotation, so it's certainly a unique phenomenon. Note the rapid expansion of the curved jet (in the
direction of the sun). On May 9, this jet is twice longer than on May 7.

http://www-istp.gsfc.nasa.gov/istp/halebopp/disconnect/
http://www-istp.gsfc.nasa.gov/istp/halebopp/disconnect/
http://www.eso.org/outreach/info-events/hale-bopp/
http://www.eso.org/outreach/info-events/hale-bopp/
http://www.bact.wisc.edu/lindquistjohn/astrofoto.html
http://www.eso.org/outreach/info-events/hale-bopp/
http://www.obs-hp.fr/%7Elardiere/e_halebopp.htm
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What appears to be the same phenomenon is also reported by Mark Kidger (IAC, La Laguna, Spain). He
writes, among others, that Pablo Santos has just been showing me images from the Mons Telescope [at the
Teide observatory on Tenerife] from May 8th and 9th. There appears to be a bright shell of material to the
north of the comet seen in the exposures on May 8.91, probably expelled from the nucleus around May 8.8. This
structure is seen as a faint and quite distant shell on May 9.91, but with the same distinctive concave
shape....Nothing unusual is seen in the field on either the 7th or 10th.

 

 

The Hubble Space Telescope has taken Hale-Bopp Images on 23 Sep 1996 and 27 Aug 1997.

"The red image on the left is a pre-perihelion HST image of Hale-Bopp taken with the WFPC2 on 23 Sep 1996
when the heliocentric and geocentric distances were 2.97 AU and 2.95 AU, respectively, and the solar phase
angle was 19 degrees. The blue image on the right is a post-perihelion HST image of Hale-Bopp taken with
STIS on 27 Aug 1997 when the heliocentric and geocentric distances were 2.48 AU and 2.99 AU, respectively,
and the solar phase angle was 18 degrees. For both images celestial North is straight up and East is to the left.
Each image is 10.9 arcsec across, which projects to 23,800 km at the comet, and a single pixel subtends 99 km at
the comet. The nucleus is at the center of each image. ... [W]e have divided the images ... by azimuthally-
averaged images in order to enhance any asymmetrical structures in the coma. Strong jets are apparent in both
images. Enhancements (depressions) along a jet indicate that the comet shows strong temporal variability. "
HST STIS has a web page about Hale-Bopp observations by the Space Telescope Imaging Spectrograph of the
Hubble Space Telescope.

5 January 1998: Hale-Bopp has a normal dust-tail in the anti-solar direction (to the North), extending over a
distance of more than 4 degrees to the edge of the field. Since the photo was made near the time that the Earth

http://www.pha.jhu.edu/%7Eweaver/compare_sep96-aug97.html
http://www.pha.jhu.edu/%7Eweaver/hb_stis.html
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was crossing the comet's orbital plane, they also show the so-called neck-line structure, a narrow and very
straight feature in the same direction which is caused by sunlight reflected in the thin dust sheet in this plane.
The true length of this feature depends on the exact geometry of the dust distribution, but may well be of the
order of 1 AU (150 million km) or even more. Hale-Bopp has a narrow, sunward spike, or anti-tail, that may be
followed at least 0.5 degrees in the other direction. The tail/anti-tail phenomenon is interpreted by ESO
astronomer Hermann Boehnhardt as due to the presence of large and old dust grains that were released by the
nucleus at least 100 days before these observations, possibly much earlier.

 
(5 January 1998 - ESO)

 

At the First International Conference on Hale-Bopp in Tenerife on 2-5 February 1998, Z. Sekanina of the Jet
Propulsion Laboratory announced the detection of a

Satellite Orbiting the Nucleus of Comet Hale-Bopp.

In the abstract of his Contributed Talk, abstract CT-2a-1, Sekanina says: "This paper reports the detection of a
satellite around the primary nucleus of Comet Hale-Bopp. Overlapping jet activity from the comet pair could
more easily explain the exceptionally complex morphology of the dust coma. The detection was made on images
taken with the Hubble Space Telescope's Wide Field Planetary Camera 2 in the planetary mode on five days in
May-October 1996. An average satellite-to-primary signal ratio is 0.21 +/- 0.03, suggesting that the satellite's
diameter is about 30 km, if the main nucleus is about 70 km across. To avoid collision, the separation distance
must exceed 50-60 km or more at all times. The satellite's projected distances derived from the images vary
from 160 to 210 km, or 0.06 to 0.10 arcsec. The satellite was not detected in October 1995, presumably because
of its subpixel separation from the primary. The radius of the gravitational sphere of action of the main nucleus
of the assumed size is 370-540 km at perihelion, increasing linearly with the Sun's distance: the satellite appears
to be in a stable orbit. Its orbital period at about 180 km is expected to be about 2-3 days, much shorter than
the intervals between the HST observations. If the main nucleus should not be more than 42 km across, Weaver
et al.'s upper limit, the satellite's orbit should become unstable and the object would drift away from the main
nucleus after perihelion, contrary to observation. In fact, ground-based detections of massive multiple comets
are altogether unlikely. Efforts to determine the satellite's orbit and the total mass of the system are expected to
get underway shortly."

R. M. West of ESO gave an overview of the First International Conference on Hale-Bopp, saying in part: "... By
very careful analysis of high-resolution HST images obtained in 1996, Zdenek Sekanina believes that the
primary nucleus may have a lesser companion of approximately half the size. This issue is still somewhat
controversial, but observations with the Adonis adaptive optics camera at the ESO 3.6 m telescope in November
1997 and January 1998 by three ESO astronomers also appear to show a double nucleus. More observations
with this facility in the coming months and/or with the HST scheduled for later this month are expected to
clarify this issue. ..."

 

http://www.eso.org/outreach/press-rel/pr-1998/phot-05-98.html
http://www.iac.es/Hale-Bopp/index.html
http://www.jpl.nasa.gov/
http://www.jpl.nasa.gov/
http://www.eso.org/outreach/info-events/hale-bopp/hbitp98-prog.html
http://www.eso.org/outreach/info-events/hale-bopp/report-rw-hbitp98.html
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Richard West at ESO notes as of 16 May 1997 that

these molecules:

H2O, HDO, OH, H2O
+, H3O+, CO, CO2, CO

+, HCO+, 
H2S, SO, SO2, H2CS, OCS, CS, CH3OH, H2CO, HCOOH,
CH3OCHO, HCN, DCN, CH3CN, HNC, HC3N, HNCO, CN, NH3,
NH2, NH2CHO, NH, CH4, C2H2, C2H6, C3, C2, He, Na, K, O

+

and these isotopes:

H13CN, HC15N, C34S

have been found in Hale-Bopp.

Richard West at ESO also mentions that "On IAU Circular 6645 (May 7, 1997), R. W. Russell and collaborators
at The Aerospace Corporation, report a clear detection of features at 11.8 and 11.25 microns in the high signal-
to-noise BASS spectra of comet C/1995 O1 in 1996 October and November, similar to features seen in the spectra
of comet 1P/Halley. Spectral-synthesis modeling results in the identification of both features with emission by
crystalline olivine grains [eds. bold], adding strength to their earlier detection.... In contrast to the earlier work, this
model uses laboratory emissivity data on celestial dust-analogue samples as inputs. The presence of all of the
expected structure in the region 8-13 microns strengthens the identification with a crystalline component of olivine-
like composition in this comet."

Hale-Bopp, unlike Comet Hyakutake, was formed in the Solar System, according to a Sky and Telescope (Feb
98) Newsnotes report that, according to ultraviolet and millimeter-wave observations, Hale-Bopp has isotope
ratios consistent with a Solar System origin.

 

On 13 March 1998 (Science, Volume 279, Number 5357, pp. 1707 - 1710) Meier, Owen, Jewitt, Matthews, Senay,
Biver,Bockelée-Morvan, Crovisier,and Gautier report that deuterated water (HDO) in Comet Hale-Bopp
appears to be essentially the same in Comets Halley, Hyakutake, and Hale-Bopp: D/H = (3.16 ± 0.34) x 10^(-4 ).
If comets have preserved unmodified interstellar material, we expect hydrogen-containing compounds other
than H2O to exhibit different values of D/H, a well-known result of ion-molecule reactions in interstellar
clouds. Deuterated hydrogen cyanide (DCN) was detected in Hale-Bopp with the Maxwell Telescope on Mauna
Kea, Hawaii. The inferred deuterium/hydrogen (D/H) ratio in hydrogen cyanide (HCN) is (D/H)HCN = (2.3 ±
0.4) x 10^(-3). This ratio is higher than the D/H ratio found in cometary water and supports the interstellar
origin of cometary ices. The observed values of D/H in water and HCN imply a kinetic temperature greater
than or equal to 30 ± 10 K in the fragment of interstellar cloud that formed the solar system.

 

Blake, Qi, Hogerheijde, Gurwell, and Muhleman, in a paper published in Nature 398 (18 Mar 99) 213-215,state
that "... 1''--3'' millimetre-wave aperture synthesis observations of HNC, DCN, and HDO in comet Hale-Bopp
reveal arc-like structures offset from the nucleus. The measured (HNC/HCN), (DCN/HCN), and (HDO/H2O)
abundance ratios are substantially higher than those on larger scales or than can be accounted for by coma or
equilibrium nebular chemistry models, but are similar to the values observed in dense interstellar cloud cores
and young stellar objects. We propose that sublimation from millimetre-sized icy grains lifted by jets provides
access to volatiles that would otherwise be altered by diffusion through warm surface layers of the nucleus. The
(D/H) ratios further suggest that by mass Hale-Bopp, and by inference the outer solar nebula in general,
consists of >15-40% largely unprocessed interstellar material. ...". Sky and Telescope has a news article about
their paper, stating: "... Geoff Blake and his colleagues explain that the water in Hale-Bopp -- as detected using

http://www.eso.org/outreach/info-events/hale-bopp/
http://www.eso.org/outreach/info-events/hale-bopp/
http://www.skypub.com/s_t/s_tcurr.shtml
http://www.skypub.com/s_t/s_tcurr.shtml
http://www.sciencemag.org/cgi/content/full/279/5357/1707
http://www.gps.caltech.edu/%7Epa/press.html
http://www.skypub.com/


Comets

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/1TScomet.html[4/16/18, 1:17:18 AM]

the Owens Valley Radio Observatory Millimeter Array -- has much more heavy water than the Earth currently
does. This implies that the water in our rivers, lakes, and oceans did not originate from cometary impacts. ...".
My opinion is that the results only show that ALL of the water on Earth did not originate from comets of the
type of Hale-Bopp. In Proc. Natl. Acad. Sci. USA, Vol. 98, Issue 3, 809-814, January 30, 2001, Jonathan Lunine
says: "... Although most of Earth's water may have come from asteroids, it is possible in principle that most of
the organic molecules came instead from comets. ...".

 

Hale-Bopp was formed between Jupiter and Neptune about 4 billion years ago, and then
ejected into the Oort Cloud

According to Dr. Michael DiSanti of Catholic University and NASA's Goddard Space Flight Center (Greenbelt,
Md.), commenting on research published Nature 399 (17 June 1999) 662-665: "Our observations of Hale-Bopp
indicate that comets now in the distant Oort cloud were originally part of the solar system's ancient proto-
planetary disk. It was thought that comets could have formed in the cold, dense cloud of gas and dust that
existed before the proto-planetary disk formed. However, if this were so, we would have seen even more carbon
monoxide emission from Hale-Bopp. The amount of carbon monoxide ice compared to water (12 percent)
indicates that these comets formed somewhere between the orbits of Jupiter and Neptune. We hope to learn
more about what was going on when the giant planets formed by investigating the chemistry of this comet."

With regard to the same research (Nature 399 (17 June 1999) 662-665), Dr. Michael Mumma of Goddard said:
"There is another group of comets that may be more like the cold, dense cloud that preceded the solar system
disk. Kuiper belt objects lie beyond the orbit of Pluto, and probably formed from remnants at the fringes of the
proto-planetary disk. They are believed to be the source of comets with short orbital periods and low
inclinations to the ecliptic plane. This region is remote from the Sun, and that part of the disk would have been
less influenced by radiation from the young Sun, so ices in Kuiper belt objects are probably more like those in
the original cloud from which the solar system formed ... Future measurements may reveal this difference."

According to an article 5 June 2000 on the space.com website, by Greg Clark, "... Comet Hale-Bopp, which
paraded across evening skies during the winter and early spring of 1997, may have formed in our solar system
somewhere near Neptune, ... said Alan Stern ... [who] directs the Southwest Research Institute's Space Studies
Department, and is principal investigator of the team that analyzed Hale-Bopp. ... the discovery of a certain
noble gas tells scientists that an object has spent most itís life without heating above the temperature where that
gas would steam off into space. In space, argon is solid only below about 35 degrees Kelvin (minus 395 degrees
Fahrenheit, or minus 238 degrees Celsius). The presence of abundant argon means that the comet has formed in
a region of space that is no hotter than 35 degrees Kelvin, Stern said. Some scientists have guessed that Hale-
Bopp originated near Jupiter, but the argon finding rules out this possibility because that region is likely too
warm for argon. ... a NASA satellite which searched for neon - a noble gas that has a melting point below that of
argon .. detected no neon in Hale-Bopp, a fact that means the comet formed above about 20 degrees Kelvin
(minus 424 degrees Fahrenheit or minus 253 degrees Celsius), Stern said. This profile, where the general
temperature is above 20 degrees but below 35 degrees Kelvin, matches the temperature of the Neptune region,
an area some 30 times farther from the sun than Earth. ... In fact it indicates that it was probably born
somewhere in the Uranus-Neptune [region] or, possibly, even further out. ...".

 

Hale-Bopp is still visible in 2001 - a New Century and New Millenium.

According to a 6 March 2001 ESO web page: "... Comet Hale-Bopp, still active at a distance of nearly 2,000
million kilometres from the Sun.

http://www.pnas.org/cgi/content/abstract/98/3/809
http://www.jpl.nasa.gov/comet/news104.html
http://www.jpl.nasa.gov/comet/news104.html
http://www.jpl.nasa.gov/comet/news104.html
http://www.space.com/scienceastronomy/comet_hale_000605.html
http://www.eso.org/outreach/press-rel/pr-2001/phot-07-01.html
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The photo is a colour composite of several exposures in different wavebands, obtained with the Wide-Field
Imager (WFI) camera at the MPG/ESO 2.2-m telescope at the La Silla Observatory. Despite the very large
distance from the Sun, the comet is still "active" - it continues to lose material, as demonstrated by the curved
jet, and also possesses an enormous coma. The broad, fan-shaped extension in the tail direction

(to the upper left) measures at least 2 million kilometres ... the comet has been moving away from the Sun and is
now located at a distance that corresponds to nearly midway between the orbits of Saturn and Uranus.
However, as the comet's orbit is highly inclined to the main plane in which the major planets move, Hale-Bopp
is now far below that plane. It is seen deep in the southern sky, south of the Large Magellanic Cloud in the
constellation Dorado (The Goldfish). ... The large 'dirty snowball' nucleus of ice and dust (probably about 50
km diameter) continues to be active, despite the very low temperature where it is now. This is quite unusual for
a comet and is clearly confirmed on the present photo ... obtained a few days ago. The comet was about 1950
million kilometres (13.0 AU) from the Sun (and about 1965 milion km from the Earth). ... Hale-Bopp still has
the prominent, curved jet-like structure in the coma that has been observed earlier. No changes in this
structure were observed during the three nights of observation. ... The total size of the comet is still a staggering
2 million kilometres, or about five times the distance between the Earth and the Moon. ... Astronomers at ESO
and elsewhere will continue to follow Hale-Bopp as long as possible, perhaps during the next several decades. It
is still relatively bright (magnitude 14.5, or about 2500 times fainter than what can be seen with the unaided eye
in a dark sky). It is now moving outwards at a speed of about 11 km/sec, or 1 million km per day. It will be
interesting to see how long the present, highly unusual activity continues. ...".

 

In my opinion, Comet Hale-Bopp was indeed the Comet of the Century. Consider these
images:

http://www.skypub.com/comets/hb10.html
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(28 Aug 95 - IAC80, M. R. Kidger)        (26 Sep 95 - HST, Weaver & Feldman) 

     
(28 Mar 97 - HB Magazine)              (24Mar97-4x4arcmin-I-band-USNO)

(Blue minus Red Ion Tail image - 15 Apr 97 - Pic du Midi)

http://encke.jpl.nasa.gov/RecentObs.html
http://encke.jpl.nasa.gov/hale_bopp_info.html
http://www.eaglestation.com/cimgs.html
http://www.sipe.com/halebopp/zlastepisode.htm
http://tycho.usno.navy.mil/comet.html
http://galileo.ivv.nasa.gov/comet/
http://www.bdl.fr/
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(6 Apr 97 - Mikuz and Kambic, Crni Vrh) (Sodium Tail - 16 Apr 97 - ING)

(7 April 97 - Purgathofer-Observatory - 3 filter methods)

 

 
 

1996 was the year of COMET HYAKUTAKE.
 
 

 
 

In March of 1976 COMET WEST fragmented and broke up.

 

http://ing.iac.es/HB/
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1976 was the year of the deaths of Mao Zedong and Zhou Enlai, the Tangshan earthquake,
and the death of Werner Heisenberg.

 
 

 
 
 

COMET SHOEMAKER-LEVY 9 was discovered 24 MARCH 1993.

According to a JPL web page: "... short-periodic ... Comet Shoemaker-Levy 9 ... was first detected on a
photograph taken on the night of March 24, 1993 with the 0.4-meter Schmidt telescope on Palomar Mountain in
California. Subsequent observations ... were used to demonstrate that the comet was in orbit about Jupiter, and
had made a very close approach (within 1.4 Jupiter radii from Jupiter's center) on July 7, 1992. During this
close approach, the unequal Jupiter gravitational attractions on the comet's near and far sides broke apart the
fragile object.

The disruption of a comet into multiple fragments is an unusual event,
the capture of a comet into an orbit about Jupiter is even more unusual, and
the collision of a large comet with a planet is an extraordinary, millennial event. ...".

Like Comet West, it fragmented.

Unlike Comet West, it collided with Jupiter in July 1994.

According to a JPL web page: "... A time sequence of four frames showing the impact of the first of the 20 odd
fragments of Comet Shoemaker-Levy 9 into Jupiter.

The upper left frame shows Jupiter just before impact. The bright object to the right is the closest Galilean
satellite Io, and the fainter oval structure in the southern hemisphere is the Great Red Spot. The polar caps
appear bright at the wavelength of the observations, 2.3 um, which was selected to maximize contrast between
the fireball and the jovian atmosphere. In the second frame, taken from Spain at about 10:15pm on July 16, the
fireball appears above the southeast (lower left) limb of the planet. The fireball flared to maximum brightness
within a few minutes, at which time its flux surpassed that of Io. The final frame shows Jupiter approximately

http://www.jpl.nasa.gov/sl9/
http://www.jpl.nasa.gov/sl9/background.html
http://nssdc.gsfc.nasa.gov/planetary/comet.html
http://www.jpl.nasa.gov/sl9/image17.html
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20 minutes later when the impact zone had faded somewhat. Further monitoring suggests that the bright zone is
rotating slower than the cloud deck on Jupiter, implying that the fireball is high in jovian atmosphere. At the
time of this writing nearly three hours after the event, remnant flux is still visible. These images were taken at
the German-Spanish 3.5 meter telescope on Calar Alto in southern Spain, using the near infrared camera of the
Max-Planck-Institut fuer Astronomie in Heidelberg, Germany. ...".

According to a JPL web page: "... This is a composite photo, assembled from separate images of Jupiter and
comet P/Shoemaker-Levy 9, as imaged by the Wide Field & Planetary Camera-2 (WFPC-2), aboard NASA's
Hubble Space Telescope (HST). Jupiter was imaged on May 18, 1994, when the giant planet was at a distance of
420 million miles (670 million km) from Earth. This "true-color" picture was assembled from separate HST
exposures in red, blue, and green light. Jupiter's rotation between exposures creates the blue and red fringe on
either side of the disk. HST can resolve details in Jupiter's magnificent cloud belts and zones as small as 200
miles (320 km) across (wide field mode). This detailed view is only surpassed by images from spacecraft that
have traveled to Jupiter. The dark spot on the disk of Jupiter is the shadow of the inner moon Io. This volcanic
moon appears as an orange and yellow disk just to the upper right of the shadow. Though Io is approximately
the size of Earth's Moon (but 2,000 times farther away), HST can resolve surface details.

When the comet was observed on May 17, its train of 21 icy fragments stretched across 710 thousand miles (1.1
million km) of space, or 3 times the distance between Earth and the Moon. This required six WFPC exposures
along the comet train to include all the nuclei. The image was taken in red light. The apparent angular size of
Jupiter relative to the comet, and its angular separation from the comet when the images were taken, have been
modified for illustration purposes. ...".

 

 

Louis Frank contends that

SMALL COMETS

the size of a small house hit the Earth's atmosphere about every three seconds. They would be water snowballs
weighing about 30 tons, vaporizing at altitudes from about 25,000 km to 1,000 km. They would deposit about an
inch of water every 10,000 years, plus (possibly) some organic compounds. They would not contain the metal
and dust of ordinary comets.

Frank bases his contention that such Small Comets exist on dark spots seen in satellite images of the upper
atmosphere. Some other astronomers disagree with Frank, and contend that the dark spots are due to noise

http://www.jpl.nasa.gov/sl9/image3.html
http://smallcomets.physics.uiowa.edu/
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generated inside the cameras taking the images. The issue of whether or not the Small Comets really exist had
not been conclusively resolved as of June 1998 (See Science 280 (12 Jun3 1998) 1695-1696.)

 

 

Click Here to see about Meteors.
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The Human Brain has about 10^18 Tubulins and 10^11 Neurons:
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(image from Scientific American, September 1992, article by Gerald D. Fischbach, Mind and Brain, page 52)

Neurons are on the scale of a micron (or 1,000 nanometers) in size. The micron size scale of a Neuron is in the scale
range at which the Casimir effect is measurable and is also about the range of GravitoEM Induction Region

Virtual Gravity Waves.

Submillimeter gravity is being studied by experiments under way in 1998 at Stanford and the University of Colorado in Boulder.

Neurons are connected to each other by three types of Communicating Junctions.

Electrons can cross the Gap Junctions by Quantum Tunnelling, thus allowing Quantum Superposition States to
extend from Neuron to Neuron across Gap Junctions.

Three types of Communicating Junctions are:

Chemical Synapses, shown in detail above, have soccer-ball shaped clathrins (made up of protein trimers called
clathrin triskelions) that control the release of neurotransmitter chemicals at synapses. According to Evan Harris
Walker "... using values for the [Synaptic Junction] barrier ... (... the energy of 0.07 eV [or 70 milli-electron-
volts] (corresponding to the bias potential across a neuron, or at the synaptic cleft) ...) ... taken from
neurophysiological data for the synapses, one can compute the size of the synaptic cleft that would be necessary
for electrons to be able to tunnel across the cleft with a probability corresponding to the probability for nominal
central nervous system (CNS) synapses to fire ... (... 0.3 to 3 milliseconds involved in typical synaptic firing ...)
... when an action potential arrives. The result of 180 Angstroms [or 18 nanometers] corresponds exactly to what
is found for CNS synapses. ... This does not mean that the calcium ions play no role in synaptic transmission, but
it does say that that role is probably secondary, and that the calcium hypothesis, taken alone, has turned out to be
less than satisfactory in explaining all experimental data ...".

http://www.erols.com/wcri/CONSCIOUSNESS.html
http://www.erols.com/wcri/CONSCIOUSNESS.html
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Electrical Synapses, or Ephases: According to Evan Harris Walker "... Further, there is a class of synapses,
called ephapses or electrical synapses, that fire electrically rather than by chemical release. These ephapses are
morphologically identical to the synapses in all respects except one: their clefts are about 150 Angstroms [or 15
nanometers] wide. Calculations show that reducing the thickness of the cleft from 180 Angstroms to 150
Angstroms changes the electrical behavior of the synapse in just the fashion found experimentally in data that
has been collected for these kinds of neurophysiological structures. ...".
Gap Junctions are direct connections between cells, including not only Neurons and their Dendrites, but also
Glial Cells. Gap Junction structure is shown in this image (from Figure 14-15 from Molecular Biology of the Cell, 2nd ed, by
Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989)):

According to Stuart Hameroff, "... A given cortical neuron may have 10,000 chemical synapses, and
relatively few gap junctions (15% of the number of chemical synapses [or 1,500 Gap Junctions for a
Neuron with 10,000 Chemical Synapses] is sometimes estimated). ... There are special organelles
(dendritic lamellar bodies - DLBs) found only on either side of gap junctions in dendrites in the brain. The
DLBs are attached by filamentous proteins to the microtubules, and their structure suggests they may be
suitable if not ideal for quantum electron tunneling devices. ... What [Hameroff and Penrose have]
suggested is that electron tunneling occurs [across Gap Junctions] between micotubules in each of
two adjacent neurons. The distance across the gap junction itself is only 3.5 nanometers, though its a bit
further to the [microtubules]. ...".

Cells can communicate by photons using centriole/microtubule eyes.

The cytoskeleton of cells, including neurons of the brain, is made up of microtubules:

http://www.erols.com/wcri/CONSCIOUSNESS.html
http://www.consciousness.arizona.edu/hameroff/
http://www.sciam.com/
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which are connected to each other by Microtubule Associated Proteins (MAPs). With these structures in mind  

Roger Penrose and Stuart Hameroff propose that Consciousness involves a Planck scale
Decoherence of Quantum Superpositions that they call Orch OR

in their paper entitled Orchestrated Objective Reduction of Quantum Coherence in Brain Microtubules: The "Orch OR"
Model for Consciousness. Figure 1 (shown above) is a "Schematic of central region of neuron (distal axon and
dendrites not shown) showing parallel arrayed microtubules interconnected by MAPs [Microtubule Associated
Proteins]. Microtubules in axons are lengthy and continuous, whereas in dendrites they are interrupted and of mixed
polarity. Linking proteins connect microtubules to membrane proteins including receptors on dendritic spines.".

Nanopoulos and his collaborators also have a Microtubule-based quantum consciousness model.

The human brain contains about 10^18 tubulins.

Each microtubule is a hollow cylindrical tube with about 25 nm outside diameter and 14 nm inside diameter, made up
of 13 columns of Tubulin Dimers.

Click HERE for more details about Microtubules.

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin and beta-tubulin (each made up
of about 450 Amino Acids, each of which contains roughly 20 Atoms), and can exist in (at least) 2 different
geometrical configurations, or conformations, involving the position of a single Electron. Call this Electron the
Conformation Electron, because in a single Tubulin Dimer its the position at the junction of the alpha-tubulin and the
beta-tubulin determines the 2 different conformations of the Tubulin, which correspond to 2 different states of the
dimer's electric polarization.

At the 10-nanometer scale, the Casimir effect produces the equivalent of 1 atmosphere of pressure ( according to a
September 2002 article by Astrid Lambrecht in Physics World ).

An analogous structure is described in a 6 July 2001 New Scientist article by Willis Knight:

"... Molecular transistors that run on single electrons now work at room temperature. Dutch
scientists achieved the feat by buckling carbon nanotubes with an atomic force microscope. ... "The next
step will be to think about how to combine these elements into complex circuits," ... lead researcher Cees
Dekker of Delft University ... says. Molecular computers would be high speed and low power. ... The
transistors inside normal computers control the flow of thousands of electrons at a time. Transistors
capable of manipulating individual electrons could potentially do the same work faster and more
efficiently. However, functioning at this tiny scale can be difficult as heat can cause electrons to leak in
and out of the molecular components. To avoid this, previous molecular transistors were cooled to near
absolute zero. The Delft researchers wanted to create a device that worked at more practical temperatures.

http://www.consciousness.arizona.edu/hameroff/
http://www.consciousness.arizona.edu/hameroff/Pen-Ham/Orch_OR_Model/The%20Orch%20OR%20Paper.htm
http://www.consciousness.arizona.edu/hameroff/Pen-Ham/Orch_OR_Model/The%20Orch%20OR%20Paper.htm
http://www.consciousness.arizona.edu/hameroff/Pen-Ham/Orch_OR_Model/The%20Orch%20OR%20Paper.htm
http://www.reed.edu/%7Ersavage/microtubules.html
http://physicsweb.org/article/world/15/9/6
http://physicsweb.org/article/world/15/9/6
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By buckling a metallic carbon nanotube, they formed a small area from which a single electron cannot
escape at room temperature unless a current is applied via an electrode. ... An interesting and unexpected
quantum phenomena also came from the experiment. Dekker says that pushing a single electron through
the transistor caused it to exhibit quantum coherence. This means that the electron maintains some of
the quantum state it obtained whilst inside the transistor when it leaves. The effect is not found within
normal electronics. ...".

According to Physics News Update Number 603 #2, September 9, 2002 by Phil Schewe, James Riordon, and Ben
Stein:

"... certain highly curved (on a nanoscopic scale) surfaces modify the electromagnetic properties of
physical vacuum in their vicinity. This changes the behavior of an atom near nanobodies (quantum dots,
nanospheres, nanocylinders, etc.). Generally called the Purcell effect, the phenomenon happens because an
excited electron inside the outside atom strongly senses the modified structure of physical vacuum near
surfaces in its vicinity. New calculations performed by physicists at the Belarusian State University in
Minsk show that due to unique conducting properties of carbon nanotubes the fluorescence rate of an
excited atom or molecule in their vicinity should be enhanced by as much as million, a much greater
effect than for other geometries studied. The Purcell effect has been observed in many of these other cases,
and the Belarusian scientists (contact Prof. Sergei Maksimenko, maksim@bsu.by) hope to find
collaborators to test their nanotube hypothesis. The hope is to exploit the enhanced spontaneous decay rate
to control the behavior of nuclei, atoms, or organic molecules outside or inside nanotubes. (Bondarev et
al., Physical Review Letters, 9 September 2002.) ...".

 

The Tubulins in a Microtubule can represent Information, and act as Cellular Automata to process it.

The human brain contains about 10^11 neurons. There are 10^7 Tubulin Dimers per neuron, with 10% of them, or
10^6, estimated to be involved in the consciousness process, and the remainder doing other things needed to keep the
cell alive.

The equivalence of Gravitation of the massless spin-2 Gravitons of MacroSpace and the
Gravitation of our physical SpaceTime, justifies the Superposition Separation idea of Penrose

and Hameroff:

As discussed in my paper for Quantum Mind 2003, Raymond Chiao's proposed gravity antenna experiments might
give experimental support for gravity-resonance among the tubulin electrons.

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, "... We can now consider the gravitational
self-energy of that mass distribution which is the difference between the mass distributions of the two states that
are to be considered in quantum linear superposition. The reciprocal of this self-energy gives ... the reduction
timescale ...".

This is the decoherence time T = h / E.

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that the
Superposition Separation a is "... the separation/displacement of a mass separated from its superposed self. ... The
picture is spacetime geometry separating from itself, and re-anealing after time T. ...".

In the Osaka paper ( Hameroff, S.R. (1997) Quantum computing in microtubules: an intra-neural correlate of consciousness? Cognitive
Studies: Bulletin of the Japanese Cognitive Science Society 4(3):67-92.) ), Hameroff says that Penrose describes Superposition
Separation as "... shearing off into separate, multiple spacetime universes as described in the Everett
"multi&endash;worlds" view of quantum theory. ...".

http://www.aip.org/enews/physnews/2002/split/603-2.html
http://www.aip.org/enews/physnews/2002/split/603-2.html
http://link.aps.org/abstract/PRL/v89/e115504
http://link.aps.org/abstract/PRL/v89/e115504


Quantum Consciousness

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/QuanCon.html[4/16/18, 1:17:56 AM]

Jack Sarfatti proposes that a Quantum Fluctuation in a State of Superposition is not Reduced until the
Gravitational Binding Energy of the Difference among the Superposed States exceeds the Bekenstein threshold of
One Bit of Shannon Classical Information, that is, the product of Energy E and Time T equals Planck's Constant h,
giving the decoherence time formula T = h / E.

According to an article in the New Scientist vol 173 issue 2333 - 09 March 2002, page 27, e-mailed to me by Gary S. Bekkum: "... Penrose
suggests that whenever a particle is in a superposition of states, then space-time must also be in a superposition. "You have two separate
distortions of space-time," he says. But the particle would have slightly different amounts of gravitational energy, with respect to the objects
around it, in each of these two states. ... This ... creates an "uncertainty" in the energy. ... if you want to allow a large uncertainty in a system's
energy, then that energy uncertainty can only exist for a very short time. ... the energy uncertainty between two superposed states means that all
superpositions are inherently unstable and limited to a certain lifetime. The bigger the object in superposition, the more energy difference between
the individual states that make up the superposition, and thus the bigger its energy uncertainty. And the bigger the uncertainty, the faster it decays
into one state or the other. Penrose estimates that for an object the size and mass of a proton, a superposition of states can last for millions of years.
Atoms and molecules would not last as long in superposition, but still far too long for the collapse to be measured. ... But long before an object
contains enough atoms to span the thickness of a cat's whisker, its large gravitational energy prevents a superposition from lasting longer than a
millionth of a second. And so gravity explains why ... you've never found yourself in two states or places at once-and neither would Schrödinger's
cat. Penrose calls this process "objective state reduction" ... Penrose has enlisted the help of Dik Bouwmeester and William Marshall at Oxford's
Centre for Quantum Computation (CQC). ... Bouwmeester and Marshall plan to put a microscopic crystal, less than a micrometre across and
containing about 10^15 atoms, into a superposition of being in two different places at once. Tiny though this crystal is, by quantum standards
it is huge-well within the realm of the macroscopic world. Penrose estimates the crystal's mass will force any superposition to decay within
1/100th to 1/10th of a second. That's slow enough to measure the change, and fast enough to distinguish the result from standard quantum
mechanics, which decrees the superposition should last indefinitely. The experiment will begin with a laser firing a photon at a beam splitter,
which sends the photon along two paths at once in classic quantum fashion. Along one path the photon heads towards a mirror, which reflects it
back to the beam splitter. On the other path, the photon hits a crystal suspended on a carbon filament in such a way that it will recoil slightly when
hit by the photon. The superposition of the two photon paths forces the crystal into its own superposition of two locations at once: one where it has
recoiled and the other where it remained stationary because the photon took the other path. After bouncing off the face of the crystal, the photon
then heads towards a second mirror. This portion of the photon's flight is timed precisely so that the photon is reflected back to arrive at the crystal
at the very moment this has returned to its original position. The crystal then reflects the photon back to the beam splitter, where it recombines
with its parallel state as if they had never been apart. "If quantum mechanics with all of its superpositions remains true, then it will always go back
out the way it came," says Penrose. In this case, everything about the original photon is preserved. It passes through the beam splitter the way it
came, and goes straight back into the laser. The photon detector placed in the alternate path from the beam splitter will detect nothing. If the
detector does register nothing every time the experiment is run, it will confirm that each photon is indeed "aware" of both paths. But the researchers
will arrange the experiment so that the photon's flight through the apparatus takes more than one-tenth of a second. In this case, Penrose says the
crystal's superposition should decay while the photon is still in the apparatus. That means the two possible paths will have reverted to one, and the
photon's superposition will also have to decay. In this scenario, the photon comes to the beam splitter having been forced to choose one path or
another. At the beam splitter it might be sent back into the laser, but half of the time it will be reflected another way and end up in the waiting
detector. As elegant as it looks on paper, the experiment contains a formidable array of technical challenges. Everything will have to be arranged
to ensure that the two parallel states of the photon are undisturbed by the world outside the experiment. But there are many ways to upset things and
bring about decoherence, such as thermal energy jiggling the atoms in the crystal. The key to the experiment will be minimising such thermal noise
and then seeing if the results change when parameters such as the size of the crystal are varied slightly. The challenge in designing the experiment
is compounded by the fact that only an X-ray photon has enough punch to give the crystal the required kick, and X-rays are notoriously difficult to
reflect. And the fact that the photon must be in flight for at least 1/10th of a second means the experiment has to take place over distances on a par
with the diameter of the Earth. One solution to this problem will be to place the experiment in space, on two co-orbiting platforms. In deference to
Schrödinger and his cat, Penrose has contrived to call this arrangement of his experiment the Free-orbit Experiment with Laser-Interferometry X-
rays, or FELIX. ...". Also see quant-ph/0210001 byWilliam Marshall, Christoph Simon, Roger Penrose, Dik Bouwmeester, who say: "... We
propose a scheme for creating quantum superposition states involving of order 10^14 atoms via the interaction of a single photon with a tiny
mirror. ...the question ... whether unconventional decoherence processes such as gravitationally induced decoherence or spontaneous wave-
function collapse occur. ...

http://www.stardrive.org/
http://www.newscientist.com/
http://arxiv.org/abs/quant-ph/0210001
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.... the experiment ... consists of a Michelson interferometer in which one arm has a tiny moveable mirror. The radiation pressure of a single photon
displaces the tiny mirror. The initial superposition of the photon being in either arm causes the system to evolve into a superposition of states
corresponding to two distinct locations of the mirror. In the present proposal a high-finesse cavity is used to enhance the interaction between the
photon and the mirror. The observed interference of the photon allows one to study the creation of coherent superposition states periodic with the
motion of the mirror. ... If the environment of the mirror "remembers" that the mirror has moved, then, even after a full period, the photon will still
be entangled with the mirror's environment, and thus the interference for the photon will be reduced. Therefore the setup can be used to measure
the decoherence of the mirror. ...".

 

If the Superposition consists of States involving one Particle of Mass m, but with Superposition Separation a, then the
Superposition Separation Energy Difference is the gravitational energy

E = G m^2 / a

An essential ingredient in this model is the gravitational interaction between the two different position
states of tubulin electrons. Although the position separation between the two states of any single given
tubulin electron is about a = 1 nanometer = 10^(-7) cm, which is well within the micron range of strong
gravity, what is relevant is the total gravitational interaction among all N tubulin electrons, and the vast
majority of them within the 10-cm scale human brain are far more distant from each other than the
micron range of strong gravity, so in calculating the superposition energy E_N of N tubulin electrons
and the corresponding time T_N, you should use (as do Hameroff and Penrose) ordinary Far Field gravity
with ordinary G.

Since the human brain is on the order of 10 cm, its volume is about 10^3 cm^3. Since a micron is 10^(-6)
m = 10^(-4) cm, and since the human brain has about 10^18 tubulin electrons, it has about 10^18 / 10^3 =
10^15 tubulin electrons/cm^3, so that the typical linear distance between tubulin electrons is about 1 /
(10^15)^(1/3) = 1 / 10^5 = 10^(-5) cm = 0.1 microns. Therefore the micron range of strong gravity is far
enough to connect a tubulin electron with its near neighbors (near including nearest neighbors plus up to
order 10 near neighbors). These overlapping Near Field Induction/Static region gravitational
neighborhoods help the human brain to maintain superposition of its 10^18 tubulin electrons.

In other words, ordinary weak gravity determines E_N and T_N for the human brain as a whole, while
micron-range strong Induction/Static Region gravity with overlapping micron-range neighborhoods
helps maintain the superpositions during the T_N time of a conscious thought.

Therefore (ignoring for simplicity some factors like 2 and pi, etc.):

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) = ( Compton / Schwarzschild ) ( a / c )

where
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2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and

h / m c = Compton Radius of the Sidharth Kerr-Newman naked singularity model of an elementary particle of mass m.

Consider the case of one free Electron and Ordinary Gravity:

Here, ordinary gravity is used, not because it is realistic for a 1-naonometer distance, but because the calculation for a
single Electron will be used as the basis for a superpositon of N Electrons over the 10-cm scale human brain, for
which ordinary gravity is realistic and should be used. If the single Conformation Electron with mass m_e has a
Superposition Displacement a that is of the order of 10^(-7) cm, or one nanometer, then, since Compton = 10^(-11) cm
and Schwarzschild = 10^(-55) cm and the speed of light c = 3 x 10^10 cm/sec, and since E_electron = G ( m_e )^2 /
a, we have

for a single Electron and ordinary gravity

T_electron = h / E_electron =

= ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years.

Now consider the case of N Tubulin Electrons in Coherent Superposition, in which ordinary gravity is realistic.

As Jack Sarfatti says, "Since all the [Conformation] Electrons are nonlocally connected into a coherent whole we
do not want to treat them as fluctuating statistically independent of each other ... .", and Stuart Hameroff agrees, saying
"True. That's why we consider them coherently linked or entangled.". As Jack Sarfatti explains, "... this is for a macro-
mass M. So change m to M = Nm for a network of N connected pieces forming a coherent whole. Note the pair
binding energy is small. But we need the gravity self-energy of this big whole of N entangled pieces since this is some
kind of a quantum collective mode! Therefore, the size parameter ... is the whole not the part. We are not looking at
the gravity self energy of the part, but the gravity self energy of the whole. Since it also has to be a metric fluctuation,
I use Wheeler's "L" for the scale of the metric fluctuation.So, I get ...[ E = G M^2 / L = N^2 G m^2 / L where ]... L
is the scale of the metric quantum gravity fluctuation in the sense of John Archibald Wheeler. Clearly L is over the
entire region of cortex containing N switching units that coherently participates in the "orch OR" process whatever it
may be. So how do we relate L to the microdisplacements of the pieces of the whole? The obvious thing to try is L^3
= N a^3 [where] "a" is the displacement of each piece. Now you can use Hameroff's pictures of what the individual
pieces are doing to get a number for "a". Remember we are only doing orders of magnitude so we are not interested in
1% or even 10% corrections. If we get roughly the right power of 10 we are happy. ... the entire model is still very
primitive. ...

Ansatz:

( c Gravity Self-Collapse Time )^2 ( Classical )^2 = ( Quantum )^2 ( Spatial Coherence Length )^2 = 4D Blister Volume

for quantum gravity self-collapse from [Hameroff-Penrose] space-time geometry separation.

( c T )^2 ( G M / c^2 )^2 = ( h / M c )^2 L^2

That is

( c Coherence Time )( Classical Wormhole Radius ) = ( Quantum Wormhole Radius ) ( Spatial Coherence Length )

c T G M / c^2 = ( h / M c ) L

G M^2 / L = h / T

L = a N^(1/3)
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M = N m

a = spatial coherence length of a single q-bit

m = mass of a single q-bit

N q-bits form a single coherent network or collective mode. So

( c Collective Coherence Time ) / (Collective Mode Coherence Length ) = ( Quantum / Classical )

The effective squared space-time interval is ( c Coherence Time ) - ( Spatial Coherence Length ). When is this zero or lightlike?
Clearly only when Quantum = Classical [at the Planck scale of] M = 10^(-5) gm. For elementary particles (Quantum/Classical) >>
1, so the effective interval is timelike. For classical black holes the reverse is true so the effective interval is spacelike. ... Note the
squares of the lengths are all Bekenstein information measures! So timelike means that in some sense the Bekenstein temporal
information is greater than the spatial information since each bit of Bekenstein information has area h G / c^2 [which is the square
10^(-66) cm^2 of the Planck length, which can be compared to the square 10^(-22) cm^2 of the Electron Compton Radius]. So we
see that the square of the space-time interval in Einstein's classical theory of relativity has a deeper informational meaning. The
hyperbolic signature of spacetime means subtracting two informational measures. In Hawking's imaginary time we add the
measures. This also connects with the Christodoulo black hole fusion formula that obeys the Pythagorean theorem ... . Both
relativity and quantum theory are really surface forms of an information theory according to Wheeler's "IT FROM BIT". ... In first
order perturbation theory in the space-time picture (not the momentum-energy space) use Huyghen's principle for the quantum
information waves of the coherent spatially separated q-bit sources

(Gm^2/L)^(1/2) ( e^(i PHI(j+)) + e^(i PHI(j-)) ) / 2

is the Wheeler-Feynman quantum gravity near field Huyghen's wavelet from the jth q-bit, where j = 1 to N, + is the advanced phase
and - is the retarded phase from the two poles of the Feynman propagators. Note the coherent absorbers in the nano-boxes
protecting the q-bits from environmental decoherence allow for the Libet-Radin-Bierman back-causation from non cancellation of
the advanced against the retarded amplitudes! That is the interference between past and future is no longer completely constructive
in sentient matter. The total coherent Feynman amplitude is

( G m^2 / L )^(1/2) Pribram Brain Hologram Phase Modulation Pattern

This Phase Modulation Pattern is the coherent sum of the both the advanced (from the future) and the retarded (from the past) phase
factors. All alternative histories have equal amplitude hence the common (Gm^2/L)^1/2 factor. In the "ground state" all the phases
are zero and we get for the squared coherent amplitude

N^2 G m^2 / L = N^(5/3) G m^2 / a

where T = h / ( N^(5/3) G m^2 / a ) for the objective decay of the Bohm information field in the implicate order. (... in ... ordinary
matter where the individual phases are random ... you would get N G m^2 / a for incoherence of individual pieces instead of N^2 G
m^2 / L for the coherent mesoscopic collective mode ...) In addition, there is the self-organization time from the self-reaction of the
Bohm world line to the action of the Bohm information field on that world line t = Tgrw / N ...".

 

Jack Sarfatti defines the Superposition Energy E_N of N superposed Conformation Electrons in N Tubulins as

E_N = G M^2 / L

where L is the mesoscopic quantum phase coherence length for the collective mode of N Conformation Electrons of
total mass M in the N Tubulins, so that

E_N = N^2 G m^2 / a N^(1/3) =

= N^(5/3) G m^2 / a=

= N^(5/3) E_electron
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To get the decoherence time for the system of N Tubulin Electrons, recall that T_electron = h / E_electron = (
Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years, so that

T_N = h / E_N = h / N^(5/3) E_electron =

= N^(-5/3) T_electron =

= N^(-5/3) 10^26 sec

and (ignoring for simplicity some factors like 2 and pi, or 4 in this case)

N = (10^26 / (T_N) )^(3/5) =

= 10^15 / (T_N)^(3/5)

From the above formulas get the following rough approximate Table of Decoherence Times T_N for various
phenomena and structures involving various Numbers of Tubulin Dimers or Neurons, assuming that 10% of

the Tubulins in each Neuron are involved in the process of consciousness:

            Time                       Number of       Number of  Scale L = 
             T_N                        Tubulins        Neurons   = N^(1/3) s 
 
      10^(-43) sec (Planck)               10^41           10^35    500 km 
 
      10^(-14) sec (local protein)    2 x 10^23       2 x 10^17     50 cm  
 
      10^(-10) sec (global protein)       10^21           10^15     10 cm 
      10^(-10) sec (Frohlich)             10^21           10^15     10 cm  
 
      10^(-5)  sec                        10^18           10^12      1 cm 

  5 x 10^(-4)  sec (2 kHz)                10^17           10^11     0.5 cm 

 25 x 10^(-3)  sec (40 Hz)                10^16           10^10     0.2 cm 
100 x 10^(-3)  sec (EEG alpha)        4 x 10^15       4 x 10^9      0.16 cm
500 x 10^(-3)  sec (Radin/Bierman)  1.5 x 10^15     1.5 x 10^9      0.11 cm

        1      sec                        10^15           10^9      0.1 cm 

      10^10    sec = 300 years            10^9            10^3    10^(-3) cm 
 
      10^15    sec = 3 x 10^7 years       10^6             1      10^(-4) cm 
 
      10^26    sec = 3 x 10^18 years       1                      10^(-6) cm  

(In the above table, the scale factor s is taken to be about 10 nanometers, which is roughly the scale of each Tubulin Cage, which is roughly 10
times the scale a of the Displacement Distance of each Tubulin Electron.)

The 10^11 Neuron line of the table corresponds to the number of neurons in the human brain.
The 10^16 Tubulin line of the table coorresponds to 40 Hz brain activity with 7,500 km wavelength and high
Schumann Resonances.
The 4 x 10^15 Tubulin line of the table corresponds to the 0.1 second GRW time limit of conscious phenomena,
in the sense that shorter-term phenomena operate on a sub-conscious level, with (as Ira Einhorn notes, citing the
Penrose footnote on page 374 of Shadows of the Mind) the possibility that short-term high frequency sub-
conscious phenomena might be connected to "... the more familiar brain wave activity (such as the 8-12 Hz
alpha-rhythm). ... such lower frequencies might arise as beat frequencies ...". It also corresponds to the scale of
0.16 cm, or a volume of about 1/200 cm^3, with respect to which Jack Sarfatti says (here I have substituted
some of my numerical values for his):

"... Note the volume ... is the sum of the volumes of all [5 x 10^15 Tubulins] even though they are
separated in physical space from each other over the whole cortex of volume 10^3 cc - they are like one
super-particle entangled in configuration space of [about 3 x 5 x 10^15 dimensions]! That is, this sentient
post-quantum computing "enchanted web" is [5 x 10^15 little Tubulin nanoboxes] ... . Each box has a little
arrow in Hilbert space and all the arrows are phase-locked over a time of order 0.1 sec. The actual
physical distance between the boxes is irrelevant to this Einstein-Podolsky-Rosen network that is one
coherent conscious system. The mesoscopic quantum coherence length L is what you would get if you
lined up all these nanoboxes in a row - about [ 1/6 ] cm. It is really not a metrical property in ordinary
space. ..."
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The 1.5 x 10^15 Tubulin line of the table corresponds to 0.5 seconds, roughly consistent with the Radin/Bierman
stimulus-experience time. Consider a Hamiltonian Circuit of 1.5 x 10^15 Tubulins in a Quantum Consciousness
superposition, with each Tubulin being about 100 nanometers from a near neighbor. If gravitons moving at the
speed of light traverse such a Hamiltonian circuit, then the time for a traverse of the Quantum Consciousness
Hamiltonian Circuit is 1.5 x10^15 x 100 nm / c = 1.5 x (10^15 x 10^(-5)) cm / c = 1.5 x 10^10 cm / c = 0.5
sec, which is also the T_N time for 1.5 x 10^15 Tubulins.

If N (number of Tubulins) is more than 1.5 x 10^15 (at 100 nm distance), then the time of traverse of a
Quantum Consciousness Hamiltonian Circuit is greater than T_N, so there is not enough time to form a
complete Hamiltonian Circuit, and the Quantum Consciousness Superposition will contain more than one
Circuit., and none of them will be a complete Hamiltonian Circuit. If N is less than 1.5 x 10^15 (at 100 nm
distance) there is time for the Quantum Consciousness Hamiltonian Circuit to be orbited more than once.
These ideas arose from e-mail discussions with Jack Sarfatti and Daniel Lapadatu.

The Hamiltonian Circuit problem is NP-complete, but the brain's Quantum Consciousness acts as a Quantum
Computer and tries all Many-Worlds possibilities at once, thus finding an optimal Hamiltonian Circuit very
quickly.

The 10^6 Tubulin line of the table corresponds to the micron size of the Electron GravitoEM Induction Region.
Sidharth-Sarfatti Electron Gravito EM Induction Region Virtual Gravitons (range about a micron, and
corresponding period (10^(-15) sec) of submillimeter gravity, which is being studied by experiments under way
in 1998 at Stanford and the University of Colorado in Boulder.

Other possibly relevant phenomena are:

the van der Waals interaction; and

Sidharth-Sarfatti Proton GravitoEM Induction Region Virtual Gravitons that have nanometer-scale range, similar to
the scale of Tubulins, of the Superposition Separation Distance of the Conformation Electron of a Tubulin, and of gap

junctions.

To see that this picture is consistent with the electron picture, start with the case of one Tubulin whose Conformation Electron is in Coherent
Superposition with the Atoms of the Tubulin. Since the Tubulin has 2 parts (alpha and beta), each with about 450 amino acids, and each amino acid
has about 20 Atoms, the Tubulin consist of about 2x450x20 = 18,000 Atoms, or about 20,000 Atoms. I consider that the entire Tubulin is only
displaced by a distance a_tubulin such that the total Superposition Separation Energy of the entire Tubulin is equal to the Superposition Separation
Energy of its Conformation Electron by a nanometer. Hameroff and Penrose, in Section 5.1.1 (Protein Spheres) of their Orch OR paper, have
calculated the Superposition Separation Energy, saying (changing some of their notation): "... Since the [Superposition Separation] displacement is
less than the sphere radius, we need a detailed calculation to obtain the gravitational self-energy E of the difference between the displaced mass
distributions for each tubulin monomer, considered as a uniform sphere. Taking the sphere to have a radius R and the distance of displacement to
be a, we find, as the result of a double integration:

E = m^2 G (a^2 / 2 R^3 - 3 a^3 / 16 R^4 + a^5 / 160 R^6) ...".

If the radius R of the Tubulin is taken to be about 2 nanometers as a rough estimate, and the displacement will be much less than R, then, as
Hameroff and Penrose say, "... We can ignore the higher-order terms, so we obtain ...

E = m^2 a^2 / 2 R^3 ...".

If there are about 5 nucleons per Atom, and about 20,000 Atoms per Tubulin, then there are about 100,000 nucleons per Tubulin. Since the mass of
a nucleon is about 2,000 Electron masses, the total mass of the Tubulin is about 2 x 10^8 m_e, where m_e is the Electron mass. If E_e is the
Superposition Separation Energy of one Electron by one nanometer and the Tubulin is to be displaced by a distance a so that the Superposition
Separation Energy E_tubulin of the Tubulin is equal to E_e, we have (ignoring some factors of 2 for simplicity):

E_tubulin = E_e = G (m_e)^2 / (1 nanometer ) = (G (2 x 10^8 m_e)^2 a_tubulin^2 / 2 (2 nanometer)^3 )

http://www.consciousness.arizona.edu/hameroff/or.html
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so that the Superposition Separation for the entire single Tubulin is given by

a_tubulin^2 = 4 x 10^(-16) nanometer ^2 = 4 x 10^(-30) cm^2

a_tubulin = 2 x 10^(-15) cm

and

T_tubulin = h / E_tubulin = h / E_electron = T_electron =

= 10^26 sec = 10^19 years.

Since 10^(-13) cm = 5 GeV^(-1), a_tubulin = 2 x 10(-15) cm = (1/50) x 10^(-13) cm corresponds to an energy scale of about 250 GeV, which is
roughly the Higgs Vaccum Expectation Value (possibly related to the Compressibility of the Aether), and is of the order of the masses of the Truth
Quark and Weak Force interactions involving W and Z gauge bosons, and probably of the (not yet experimentally observed) Higgs Scalar, all of
whose masses are of the order of 100 GeV, or about 200,000 m_e.

Jack Sarfatti has noted the relevance of the fundamental

GRW Dynamical Decoherence time Tgrw,

which sets a threshold for consciousness phenomena at Tgrw_N = Tgrw / N, since GRW Dynamical Decoherence
scales as 1 / N. I use the value Tgrw = 3 x 10^14 sec. You can find the intersection point of the Tgrw_N function with
the T_N Tubulin Back-Reaction function by setting

T_N = (1 / 10 ) T_electron / N^(5/3) = 10^25 / N^(5/3) = Tgrw / N

so that the number of Tubulins N_BRgrw at the intersection point is

N_BRgrw = ( 10^25 )^(3/2) Tgrw ^(-3/2) = ( 10^25 )^(3/2) ( 3 x 10^14 )^(-3/2) =

= ( 3 x 10^10 )^(3/2) = 5 x 10^15 Tubulins.

From the above table, N_BRgrw Tubulins roughly corresponds to:

0.1 seconds, so that shorter-term phenomena must operate on a sub-conscious level;
EEG alpha waves, about 4 x 10^9 Neurons (or about 4 percent of the 10^11 Neurons in a human brain); and
a part of the brain about 1/6 of a centimeter in size.

How are GRW and Tubulin Back-Reaction related?

The GRW event at Tgrw_N means that Superposition is Destroyed because of GRW, which is an Individual
Process for each Tubulin Site Electron, and not by an Orch OR Orchestration of a Superposition of States of many
Tubulin Site Electrons.

The Tubulin event at T_N means that Superposition is Destroyed, not by an Individual GRW Process, but as the
Climax of an Orch OR Orchestration of a Superposition of Tubulin States that produces a Superposition (or, from
the Penrose point of view, a blister of superposition of spacetimes) that grows so large that it decoheres because it is so
big that it violates the uncertainty principle E T = h and thus cannot hold together coherently.

A Superposition of an Orch OR Orchestration Process in progress will be Terminated Without Completion if
the GRW event occurs before the Tubulin event of the Orch OR process, or, in other words, if Tgrw_N is less
than T_N where N is the number of Tubulins involved in the Orch OR process.
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To see more clearly how this works, make the following logT - log N plot of the Tgrw_N GRW function versus the
T_N Orch OR Tubulin Back-Reaction function:

In the above logT - logN curves::

the red line is for Orch OR Tubulin Back-Reaction, T N^(5/3) = 10^26;
the blue line is for GRW, T N = 3 x 10^14;
the red area is OK for coherent superposition for Orch OR Tubulin Back-Reaction, but not for GRW;
the blue area is OK for coherent superposition for GRW, but not for Orch OR Tubulin Back-Reaction;
the purple, green, and gold areas are OK for coherent superposition for GRW and Orch OR Tubulin Back-
Reaction.

Therefore, taking into account both GRW and Orch OR Tubulin Back-Reaction, the purple, green, and gold areas are
the only regions for coherent Superposition of States. The purple area is the area of Small Scale Abstract Thought
Consciousness due to GRW Superposition of States, while the green and gold areas are the areas for Large Scale
Abstract Thought Consciousness.

For N smaller than the intersection of the curves, that is, for N smaller than about 5 x 10^15, which is the purple area,
the GRW curve controls, because GRW decoherence occurs before Orch OR Tubulin Back-Reaction decoherence
has time to occur. Since for GRW T N = constant, that is a curve that is equivalent to the Hameroff T = h / E curve.

For N larger than the intersection of the curves, which is the green and gold areas, the Tubulin Back-Reaction T
N^(5/3) = constant curve that Jack Sarfatti formulated is the one that controls, because Orch OR Tubulin Back-
Reaction decoherence occurs before GRW decoherence has time to occur.

The green area is the part of the Orch OR Tubulin Back-Reaction region for which N is at most 10^18, or in other
words, for which N is within the size of the human brain at 10^7 Tubulins per Neuron.

The gold area is the part of the Orch OR Tubulin Back-Reaction region for which N exceeds about 10^18, or, at 10^7
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Tubulins per Neuron, for which N exceeds the size of the human brain.

Therefore, to make decisions faster, or, in other words, to decohere the coherent superpostion faster, you need more
and more Neurons. The fastest that humans can think is the upper limit of the green region, on the order of
about 10^(-5) seconds.

Further, for less than about 10^15 Tubulins or so, GRW decoheres the superposition BEFORE the Orch OR
Tubulin Back-Reaction decoherence takes place, so that you must have AT LEAST 10^15 Tubulins to have
Large Scale Abstract Thought consciousness based on Orch OR Tubulin Back-Reaction. Since 10^15 Tubulins is
about 10^9 Neurons or so (assuming that 10 per cent of the 10^7 Tubulins in a Neuron are available for conscious
thought rather than doing other things to maintain the cell), a brain 1 per cent the the size (10^11 Neurons) of a human
brain is large enough to be Conscious with respect to Large Scale Abstract Thought by the Orch OR Tubulin Back-
Action mechanism (of course, other mechanisms could be responsible for different forms of what is sometimes called
consciousness, including but not limited to Small Scale Abstract Thought by GRW Superposition of States and simple
Neural Network learning).

There should also be an upper limit on the scale of a Tubulin brain, at which the time for light to travel the scale
distance is greater than the Orch OR Tubulin Back-Reaction decoherence time. From my table, it seems that is a
little over 10^21 Tubulins, for which the scale is about 10 cm, the light travel time is 10 / (3 x 10^10) = 3 x 10^(-10)
sec and the Tubulin Back-Reaction decoherence time is 10^(-10) sec.

However, if you want the Orch OR Tubulin Back-Reaction decoherence phenomena to be synchronized with
chemical phenomena such as neurotransmitter transfer, then you cannot use the speed of light, and must use a
much slower speed and so insist that the minimum timescale be of the order of a fraction of a millisecond at the
shortest. For half a millisecond, the number of Tubulins is 10^17, and (assuming that 10 per cent of the 10^7
Tubulins in a Neuron are available for Abstract Thought Consciousness rather than doing other things to maintain the
cell) the maximum number of Neurons is about 10^11, the size of the human brain.

 

Abstract Thought Consciousness is the process of operation by an Abstract Thought on a Superposition of Many
Abstract Ideas.

Large Scale Abstract Thought Consciousness is due to Orchestrated Coherence of many Electrons, such as by the
Hameroff-Penrose Orch OR process.

Small Scale Abstract Thought Consciousness is due to GRW Superposition of States, and involves single Elementary
Particles or Coherent (generally smaller) Groups of Elementary Particles.

If the GRW process is considered to be an expression of the Mind of the Universe, then the GRW termination may
allow

small-N things to be more tuned in to the Mind of the Universe at large, while

large-N things would be more self-absorbed by the self-contained orchestration process.

 

The crossing point where Tgrw = T_N is roughly at the size of the Human Brain, and is also roughly where N is such
that it is equally in touch with

the Mind of the Universe (through GRW) and

the self-conscious self (through the self-contained orchestration process).
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Since submillimeter gravity of Sidharth-Sarfatti Electron GravitoEM Induction Region physics has a range of only
about a micron, which is about the size of a single Neuron,

How can the Superposition of Quantum Consciousness States extend beyond the range of a single Neuron to
encompass States involving many Neurons located in widely separated parts of the Cortex?

Consider Two Types of Cycle:

Biology Cycles and Quantum State Cycles.

The Biology Cycle:

The Biology Cycle is based on Stuart Hameroff's viewpoint, and is very similar to it. Its Stages are:

1 - A Tubulin Site Electron sits within its tubulin cage in one of its 2 Quantum States. The Tubulin Site
Electron has one of 2^1 = 2 States, so it contains one qbit of information, representable by the 2^1 = 2-
dimensional Cl(1) Clifford Algebra that is isomorphic to the Complex Numbers.

2 - That Tubulin acts on its Microtubule through the Tiling (and possibly through interaction with
Superradiant Photons in the Microtubule Core). The sum of such actions by N_mt Tubulins within the
Microtubule determines the Conformation State of the Microtubule. The Conformation State is
representable by the 2^N_mt dimensional Cl(N_mt) Clifford Algebra.

3 - The Microtubule Conformation State is transmitted by MAP links to affect the Conformation States
of other Microtubles in the same Neuron.

4 - The size of the main body of a Neuron is roughly the micron range of submillimeter gravity. To
connect between different Neurons, Stuart Hameroff has "... suggested ... that Electron [Quantum]
Tunneling [such as that described by Evan Harris Walker] occurs between Micotubules in ... adjacent
Neurons. The distance across the Gap Junction itself is only 3.5 nanometers, though it is a bit further to
the Microtubules. ... There are special organelles (dendritic lamellar bodies - DLBs) found only on either
side of Gap Junctions in dendrites in the brain. The DLBs are attached by filamentous proteins to the
Microtubules, and their structure suggests they may be suitable ... for Quantum Electron Tunneling
devices ...".

5 - Through the links of Stages 2-4, a total of N Tubulin Site Electrons are connected and brought into
a coherent Superposition of States. The Superposition of States is representable by the 2^N
dimensional Cl(N) Clifford Algebra.

The QUANTUM STATE CYCLE occurs during the Superposition of States. It is based on Penrose
lightcone cycles and on Sarfatti Back-Reaction. Many of the Quantum States of the Superposition are
Closed Timelike Loops, some of which intersect with others. If each Closed Timelike Loop represents
an Abstract Idea, then the Intersections among the Closed Timelike Loops represent Interactive
Abstract Thought operating on the set of Abstract Ideas.

During the time of Superposition, new Abstract Thoughts can be derived from the original ones by
reorganizing the corresponding Closed Timelike Loops and their Intersections.

This Thought Process of forming and holding an Abstract Conscious Thought, does not involve a

http://www.erols.com/wcri/CONSCIOUSNESS.html
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physical flow of a current of Electrons across the Synaptic Junction, but rather involves maintaining a
coherent state that extends to both sides of the Synaptic Junction, thus connecting the two Neurons.

Dimi Chakalov has made an important observation about the Quantum State Cycle: "... Talking about what
is going on "during" Superposition is like trying to explain how a completely dark room might look like,
by showing pictures of it. ...". Even though the Quantum State Cycle is not easy to observe, it is the
process of Abstract Conscious Thought.  

6 - The Quantum State Cycle ends when the Decoherence/Collapse time T_N is reached. Then,
Decoherence/Collapse occurs, and a single Abstract Idea is chosen from the enlarged Set of States in the
Superposition.

This is the Execution Process, which involves choosing one Abstract Idea and rejecting/executing the
other Ideas of the Superposition.

If T_grw is shorter than T_N, then Decoherence/Collapse occurs by GRW instead of by the OR
reduction in the Orchestated Objective Reduction Orch OR process of Penrose-Hameroff, whose
Decoherence/Collapse time is T_N. Since GRW Decoherence/Collapse is due to the collapse of any
individual one of the N Tubulin Site Electrons in the Superposition, and T_N Decoherence/Collapse is
due to the Orchestrated Decoherence/Collapse of all N of them acting together coherently, GRW
Decoherence/Collapse destroys the process of Abstract Conscious Thought, so that Abstract Conscious
thought does not exist for N less than about 5 x 10^15 Tubulin Site Electrons.

7 - When you Execute the Thought by choosing an Abstract Idea State, the chosen State from the
Superposition determines the Positions of all the Gap Junction Electrons of the Quantum Tunnelling
connections between Neurons. 

8 - The Positions of the Gap Junction Electrons determine the Conformations of the Micrtubules that
are adjacent to the Gap Junctions.

9 - The Conformations of those Microtubles determine, through MAP connections, the Conformations
of other Microtubules in the same Neuron.

10 - The Conformation of a Microtubule determines the State of its Tubulins.

11 - The State of a Tubulin determines the State of its Tubulin Site Electron, thus COMPLETING
THE BIOLOGY CYCLE.

 

Each single Biology Cycle contains ONE Quantum Superposition of States.

Each Quantum Superposition of States contains MANY Closed Timelike Loops of Bohm-Sarfatti Back-
Reaction. Each of the Closed Timelike Loops represents an Abstract Idea, and their Superposition represents

an Abstract Thought that operates on and with those Abstract Ideas.

In the Hameroff-Penrose model, Roger Penrose describes the Closed Timelike Loops in terms of Lightcones of
Relativity. Penrose describes a quantum gravity theory of David Deutsch in which only a very small fraction of the
spacetime geometries in a superposition contain closed timelike loops. Even the very small fraction of closed timelike
loops permit non-computable operations to be performed by a human-brain quantum computer, which could feed on its
own output, running around the closed timelike loop.

Within the range of about a micron, Sidharth-Sarfatti GravitoEM Induction Region physics gives submillimeter
gravity. In the D4-D5-E6-E7 physics model, virtual 4-pair gravitons, which are effectively Planck-mass black holes,
could tilt the lightcones of spacetime, resulting in closed timelike loops. For an illustration of tilted lightcones, see the
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lightcones in Duchamp's The Large Glass. In the D4-D5-E6-E7 physics model, such tilted lightcone spacetimes may
be only a very small proportion of any quantum superposition describing physical spacetime.

In The Transactional Interpretation of Quantum Mechanics due to Cramer, Rev. Mod. Phys. 58 (1986) 647-687), the
probability of taking a given link in a path among the Many Worlds is the product of amplitude for that link times the
amplitude for its complex conjugate. Since the complex conjugate amplitude is the time reversal of the link amplitude,
Cramer's picture is that of the present interacting with the future. The present amplitude makes an "offer" that can be
accepted by a "handshake" with a complex conjugate amplitude "confirmation" from the future, so that the resulting
observation is a "transaction". The offer from the past is Yang, while the confirmation from the future is like Yin.
Combined, they form Closed Timelike Loops.

Therefore,

the Mind might be able to influence Fate by selecting which of the Many-Worlds in the
AllSpaces will experience in the Future.

In this connection, it is interesting to note that

The Human Mind seems to be in tune with the Schumann Resonances of the Earth.

 

In addition to the Human Brain Biology Cycle described above, there are:

Similar GRW Cycles involving single Elementary Particles and Coherent Groups of Elementary Particles, but
generally involving fewer Particles and therefore producing Small Scale Abstract Thought Consciousness, as
opposed to the Large Scale Abstract Thought Consciousness of Hameroff-Penrose Orch OR Biology Cycle.

Other possible types of Biology Cycles based on Biologies different from that of the Human Brain.

 

Dimitri Nanopoulos and his collaborators have written a series of papers describing a model of quantum consciousness
that is similar to mine in that it involves microtubules, but differs in that it is based on superstring theory. In hep-
th/9207103, John Ellis, N.E. Mavromatos and D.V. Nanopoulos say:

"... We argue that the light particles in string theory obey an effective quantum mechanics modified by the
inclusion of a quantum-gravitational friction term, induced by unavoidable couplings to unobserved
massive string states in the space-time foam. This term is related to the W-symmetries that couple light
particles to massive solitonic string states in black hole backgrounds, and has a formal similarity to simple
models of environmental quantum friction. It increases apparent entropy, and may induce the wave
functions of macroscopic systems to collapse. ... the evolution of quantum-mechanical systems over time-
scales that are long compared with the Planck time should be described by a modified Liouville equation
...[that]... is characteristic of open quantum-mechanical systems, and represents in our interpretation the
intrinsic coupling of a microscopic system to space-time foam. ... An operationally similar modification
of the Liouville equation was proposed independently on completely phenomenological grounds by
Ghirardi, Rimini and Weber [GRW], and the required values of their model parameters were entirely
consistent with our upper bounds and order-of-magnitude estimates. ...".

In hep-ph/9505374, Nanopoulos says:  

"... MicroTubules (MTs), protein polymers constructing the cytoskeleton, participate in ... bioinformation

http://mist.npl.washington.edu/npl/int_rep/tiqm/TI_toc.html
http://xxx.lanl.gov/abs/hep-th/9207103
http://xxx.lanl.gov/abs/hep-th/9207103
http://xxx.lanl.gov/abs/hep-ph/9505374
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processes such as learning and memory, by possessing a well-known binary error-correcting code with 64
words. In fact, MTs and DNA/RNA are unique cell structures that possess a code system. It seems that the
MTs' code system is strongly related to a kind of "Mental Code" in the following sense. The MTs'
periodic paracrystalline structure make them able to support a superposition of coherent quantum states, as
it has been recently conjectured by Hameroff and Penrose, representing an external or mental order, for
suffcient time needed for effcient quantum computing. Then the quantum superposition collapses
spontaneously/dynamically through a new, string-derived mechanism for collapse proposed recently by
Ellis, Mavromatos, and myself. ... At the moment of collapse, organized quantum exocytosis occurs, i.e.,
the simultaneous emission of neurotransmitter molecules by the synaptic vesicles, embedded in the "firing
zone" of the presynaptic vesicular grids. Since in the superposition of the quantum states only those
participate that are related to the "initial signal", when collapse occurs, it only enhances the probability for
"firing" of the relevant neurotransmitter molecules. That is how a "mental order" may be translated into a
"physiological action". Our equation for quantum collapse, tailored to the MT system, predicts that it takes
10,000 neurons O(1 sec) to dynamically collapse, in other words to process and imprint information.
Different observations/experiments and various schools of thought are in agreement with the above
numbers concerning "conscious events". If indeed MTs, with their fine structure, vulnerable to our
quantum collapse mechanism may be considered as the microsites of consciousness, then several,
unexplained (at least to my knowledge) by traditional neuroscience, properties of consciousness/awareness,
get easily explained, including "backward masking", "referal backwards in time", etc. Furthermore, it is
amusing to notice that the famous puzzle of why the left (right) part of the brain coordinates the right (left)
part of the body, i.e., the signals travel maximal distance, is easily explained in our picture. In order to
have timely quantum collapse we need to excite as much relevant material as possible, thus signals have to
travel the maximal possible distance. The non-locality in the cerebral cortex of neurons related to
particular missions, and the related unitary sense of self as well as non-deterministic free will are
consequences of the basic principles of quantum mechanics, in sharp contrast to the "sticks and balls"
classical approach of conventional neural networks. The proposed approach clearly belongs to the
reductionist school since quantum physics is an integrated part of our physical world. ... the quantum
collapse becomes a detailed dynamical mechanism instead of being an "external" ad-hoc process, may find
some application to some quantum aspects of brain function. It looks like a big universality principle is at
work here, because both in the black hole and the brain we are struggling with the way information is
processed imprinted, and retrieved. ...".

In quant-ph/0007088, Andreas Mershin, Dimitri V. Nanopoulos and Efthimios M.C. Skoulakis say:

"... We identify quantum-physics derived mechanisms conceivably underlying the integrated yet
differentiated aspects of memory encoding/recall as well as the molecular basis of the engram. We treat
the tubulin molecule as the fundamental computation unit (qubit) in a quantum-computational network that
consists of microtubules (MTs), networks of MTs and ultimately entire neurons and neural networks. ... in
our model, a single neuron is upgraded from a relatively simple (yet adjustable) switch to a device capable
of information processing. In addition, within the context of our model, (at least some) neurons are
capable of launching fast connections to establish correlations with distant neurons using the principles of
quantum entanglement and/or photon interactions ... The tubulin system described above could easily serve
as a textbook example of how a biological qubit should look like! The two tubulin conformations make for
a simple binary qubit with the ability of entanglement with similar neighboring qubits/dimers in the
protofilaments giving us a quantum cluster! The timescale for the spontaneous conformational changes in
the tubulin dimers is of order 10 11sec Once in an entangled state, a "measurement" or interaction with the
environment will collapse the state into one of its basis states ... Yet, the correlations can be
communicated instantaneously among the tubulin qubits ... spanning entire MTs or conceivably whole
neurons or neural networks. ...

... Damage to neural MTs resulting from hyperphosphorylation of ... a microtubule associated protein
(MAP), results in memory loss in Alzheimer's Disease (AD) patients ... Neurofibrillary Tangles (NFTs) are
bundles of twisted MTs that are no longer held apart by their MAPs. Post-mortem histological examination
of AD patients shows a clear and direct correlation between NFTs and duration and severity of the disease

http://xxx.lanl.gov/abs/quant-ph/0007088
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...

... binding of an anesthetic molecule to the hydrophobic pocket of the tubulin dimer may have the effect of
preventing changing the electron orbitals (i.e. the tubulin's ability to flip) thus shutting the whole system
down. ... Furthermore, if the general anesthetic concentrations are not too high, complete reversibility of
anesthetic effects is possible, indicating that the temporary van der Waals blockage of the crucial tubulin
electron(s) has ended and conformational changes are free to occur again. ...

... There is evidence that the hollow interior of MTs may be capable of supporting a very special state of
"ordered" water molecules both inside and outside of the MT ... The interaction of the dipole-quanta
coherent modes with the protein dimers results in an entanglement which we claim is responsible for the
emergence of soliton quantum coherent states, extending over large scales, e.g. the MT or even the entire
MT network. ...

... the existence of a quantum-error correcting code is needed to protect the delicate coherent qubits from
decoherence. This has been the major problem of quantum computers until the works of Shor and Steane
have independently shown that such a code can be implemented. We conjecture that the K-code apparent
in the packing of the tubulin dimers and protofilaments is partially responsible for keeping coherence
among the tubulin dimers. By simulating the brain as a quantum computer it seems we are capable of
obtaining a more accurate picture than if we simulate the brain as a classical, digital computer. ...

... We have been successful in our initial experiments to train flies and test their learning and memory for
up to 6hrs. ... However, our initial attempts to localize MAP-2 within the fly brain have been unsuccessful.
... We are currently in the process of trying a number of anti-MAP-2 polyclonal antibodies to select the
one that best reveals the MAP-2 distribution in the fly brain. ...".

In quant-ph/0204021, Nick E. Mavromatos, Andreas Mershin, and Dimitri V. Nanopoulos say:

"... We refine a QED-cavity model of microtubules (MTs) ... and suggest mechanisms for the formation of
biomolecular mesoscopic coherent and/or entangled quantum states, which may avoid decoherence for
times comparable to biological characteristic times. This refined model predicts dissipationless energy
transfer along such "shielded" macromolecules at near room temperatures as well as quantum teleportation
of states across MTs and perhaps neurons. ... microtubules (MTs) can be treated as quantum-mechanically
isolated (QED) cavities, exhibiting properties analogous to those of electromagnetic cavities routinely used
in quantum optics. Recently, our speculative model has been supported by some indirect experimental
evidence. It has been experimentally shown, that it is possible to maintain partial entanglement of the bulk
spin of a macroscopic quantity of Caesium (Cs) atoms (N = 10^12), at room temperature, for a relatively
long time (0.5ms). ... In such experiments entanglement is generated via interaction with pules of light. ...
A direct consequence of our model for MTs as QED cavities is that virtually every experimentally known
QED-cavity-based observation may have an analogue in living MTs and we show this analytically with
the specific case of intra- and inter-cellular dissipation-less energy transfer and quantum teleportation of
coherent quantum states. ... we present a straight forward calculation of how quantum teleportation of
states can occur in MTs, in direct analogy to the suggester experimental quantum teleportation in optical
cavities that has been observed recently. We also draw a parallel between certain geometrical features of
MTs such as their ordered structure which obeys a potentially information-encoding code and suggest how
this can be exploited for (quantum) error-correction and dense coding. ... teleportation of coherent
quantum states across and between cells ...[is defined]... the complete transfer of the coherent state of an
MT without any direct transfer of mass or energy. This means that the 'receiver' MT finds itself in an
identical state to the 'sender' MT. We will demonstrate that given the possibility for entangled states,
teleportation between microtubule A and microtubule C can happen ...

http://xxx.lanl.gov/abs/quant-ph/0204021
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... Schematic of a microtubular quantum teleportation of states. MT a sends its state (represented by a
cross) to MT c without any transgfer of mass or energy. Both MT a and MT c are entangled with MT b
(entanglement represented by presence of connecting MAPs. ...

... Example of a microtubular logic gate:

A XOR logic gate where "0" is represented by absence of soliton and "1" by presence of soliton.(a)Input
MT. (b) Output MT. (c)A MAP transmitting a soliton. (d) A "quiet" MAP. MT a has two solitons
travelling, encountering two MAPs that transmit both solitons to MT b (b).In this hypothetical scenario,
the solitons arrive out of phase at MT b and cancel each other out. The truth table for XOR reads: 0,0 ->
0;0,1 -> 1;1,0 -> 1,1,1 -> 0. and in this case is realized by MTs if the MAPs are arranged such that each
can transmit a soliton independently but if they both transmit, the solitons cancel out. ...".

In a Tucson 3 paper described on a cognet.mit.edu web page, Dick J. Bierman and Dean Radin say: "... the
experimental results ...[in]... experiments ... by Radin ... to explore physiological indicators of "precognitive
information" in which subjects respond prior to presented stimuli ... suggested a true, large and replicable
"precognitive" psi effects with a remarkable signal to noise ratio ... DJB ... was skeptical of these results and therefore
decided to replicate the experiments using the same general procedure ... After 7.05 seconds ... the foreperiod ... Radin
originally used a 5 seconds foreperiod. ... a randomly chosen picture, either calm or highly emotional, is displayed for a
specific exposure time ... Before, during and after exposure the skin conductance is sampled by the computer with a
sampling rate of 5 samples per second ... The major (and maybe only) source of normal explanations left after Radin's
original studies was the hypothesis that subjects developed anticipatory strategies ... The major point in favour of the
psi hypothesis is however that there are no indications in the real data that support any of these sequential strategy
models so far. ...

http://a1162.fmg.uva.nl/%7Edjb/publications/1998/retrocausal_tucson3.pdf
http://cognet.mit.edu/posters/TUCSON3/BiermanRadin.html
http://a1162.fmg.uva.nl/%7Edjb/
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... An interpretation of the exposure times findings is difficult because there were 3 different times used. It appears that
an exposure time of 600 msec is better than 3000 msec but an exposure time of 400 msecs is inferior. It should be
noted that for 400 msec exposures the subjects do not always recognize the (emotional) contents of the pictures. So in
that condition they may not always consciously experience an emotion. ...

... It is said that on the path toward complete control of one's consciousness at some point psi-phenomena will appear.
It is also said that one should not pay attention to these phenomena because that would only frustrate progress in
meditation performance. Within this, admittedly very speculative, framework the expected point of symmetry on the
time axis is NOT at stimulus onset but rather at the start of the conscious (emotional) experience, which may be
around 500 msec later. Therefore the peak of the presponse is not expected around 3.5 seconds before the stimulus
onset (where it would be if it was a mirror image of the response with symmetry point at stimulus onset) but rather
about 2.5 seconds before stimulus onset ...".

In the paper itself (revised 12/11/01), Bierman and Radin say: "... Figure 2 shows the mean response for change in skin
conductance for all calm and emotional trials. ...

http://a1162.fmg.uva.nl/%7Edjb/publications/1998/retrocausal_tucson3.pdf
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... In Figure 4 the average difference in presponse between emotional and calm is given for long (3000 msec) and short
(400 msec) exposures. ...

... it is concluded that these data only seem explicable as a form of "backaction" or retro-causal effect due to conscious
experience. Backaction was discussed in the light of the role of time-symmetry in physics. It was speculated that
consciousness plays the role of a highly coherent absorber and is therefore responsible for constructive "backaction"
rather than destructive retro-causal effects which are thought to arise from non-coherent absorbers. ...".

Sometimes I go beyond the Natural Units in which c = G = h = 1

to use what we used to call in college

SuperNatural Units in which c = G = h = 1 = 2 = pi

(In other words I sometimes ignore factors like 2 and pi, etc., for simplicity.)

Tony Smith's Home Page

......
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Tony's Home

 

The Compton Radius Vortex model

describes the Physical Fermions:

| Electron | Neutrino | Quark |

and the most nearly stable Composite SU(3) Color-Force Particles:

| Proton | Pion |

The Physical Fermions have Spinor Entanglement Connections that extend beyond the Vortex itself.

The volume of about 10^80 Muon or Taun Compton Radius Vortices is roughly the volume of our Universe at the time
of the ElectroWeak Phase Transition.

B. G. Sidharth, in quant-ph/9808020, quant-ph/9808031, and quant-ph/9805013, describes

single Gaja/Ganesha Physical Elementary Fermion Particles as

Kerr-Newman Black Holes formed when

Herbert-Sarfatti GravitoEM Static Region Quantum Curvature Fluctuations cause

Salam Strong Short-Range Gravity to form

Compton Radius Vortices

made up of a Sea of Virtual Musaka/Ganesha Fundamental Elementary Fermion Particles

and one Real Valence Musaka/Ganesha Fundamental Elementary Fermion Particle at the
Vortex Center.

D. Lynden-Bell, in A Magic Electromagnetic Field, astro-ph/0207064, says: "... An electromagnetic field of simple
algebraic structure is simply derived. It turns out to be the G = 0 limit of the charged rotating Kerr-Newman metrics.
These all have gyromagnetic ratio 2, the same as the Dirac electron. The charge and current distributions giving this

http://xxx.lanl.gov/abs/quant-ph/9808020
http://xxx.lanl.gov/abs/quant-ph/9808031
http://xxx.lanl.gov/abs/quant-ph/9805013
http://xxx.lanl.gov/abs/astro-ph/0207064


Bohm Compton Radius Vortex Sidharth Sarfatti

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sidharth.html[4/16/18, 1:18:01 AM]

high gyromagnetic ratio have charges of both signs rotating at close to the velocity of light. It is conjectured that
something similar may occur in the quantum electrodynamic charge distribution surrounding the point electron. ...
Classical models of the electron had a problem over the gyromagnetic ratio. Even if all the charge were confined to a
ring rotating at close to the velocity of light the magnetic moment generated gives a gyromagnetic ratio of one rather
than the electron's value of 2.0023193044. It is of some interest to gain an understanding as to how the Kerr-Newman
metric does it. The answer is that the charge distribution is not all of one sign. In fact a circular current dipole of two
rings of opposite charge rotating uniformly about their common axis gives a net magnetic moment but no net charge.
The way our electromagnetic field gets its large magnetic dipole moment per unit net charge is that its much larger
internal charges are of opposite signs but rotate together giving a magnetic dipole with relatively little net charge. We
show elsewhere that this is a characteristic of relativistically rotating conductors! ...".

 

H. I. Arcos and J. G. Pereira, in Kerr-Newman solution as a Dirac particle, hep-th/0210103, say: "... For m^2 < a^2 +
q^2 , with m, a, and q respectively the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular shape, enclosing a disk across
which the metric components fail to be smooth. ... similarly to the electron-positron system, this solution presents four
inequivalent classical states. ... due to its topological structure, the extended KN spacetime does admit states with half-
integral angular momentum. ... under a rotation of the space coordinates, those inequivalent states transform into
themselves only after a 4 pi rotation. ... The state vector representing the whole KN solution is then constructed, and
its evolution is shown to be governed by the Dirac equation. The KN solution can thus be consistently interpreted as a
model for the electron-positron system, in which the concepts of mass, charge and spin become connected with the
spacetime geometry. ... for symmetry reasons, the electric dipole moment of the KN solution vanishes identically, a
result that is within the limits of experimental data ... a and m are thought of as parameters of the KN solution, which
only asymptotically correspond respectively to angular momentum per unit mass and mass. Near the singularity, a
represents the radius of the singular ring, which according to Carter is unobservable. The above "renormalization" of
the KN parameters ...[is]... necessary to maintain the internal angular momentum constant. As a consequence, to a
higher velocity, there might correspond a smaller radius of the singular ring. With this renormalization, it is a simple
task to verify that, for the usual scattering energies, the resulting radius is below the experimental limit for the
extendedness of the electron. According to these arguments, therefore, the electron extendedness will not show up in
high-energy scattering experiments. This extendedness will show up only in low energy experiments, where the
electrons move at low velocities. ... Charge ... is interpreted as arising from the multi-connectedness of the spatial
section of the KN solution. ... spin can be consistently interpreted as an internal rotational motion of the singular ring.
... this model can provide explanations ...[of]... not well-understood phenomena of solid state physics, as for example
the fractional quantum Hall effect. ...".

 

D. Ranganathan, in A self consistent solution to the Einstein Maxwell Dirac Equations, gr-qc/0306090, says: "... A self
consistent solution to Dirac equation in a Kerr Newman space-time with M^2 > a^2 + Q^2 is presented for the case
when the Dirac particle is the source of the curvature and the electromagnetic field. The solution is localised,
continuous everywhere and valid only for a special choice of ... the parameters (me, Q, a) appearing in the Dirac
equation. ... Such a solution corresponds to a generalisation of the free particle Dirac equation in Minkowski space to
include the effects of the curvature produced by the particle. The ordinary free particle solutions of the Dirac equation
are completely delocalised; the curvature however, now causes the Dirac wave functions to be localised over a region
comparable in dimension to the Compton wavelength of the particle. Note that the wave function still has an enormous
spread in comparison to the dimensions of the event or Cauchy horizons of the particle. As is usually the case in single
particle Dirac theory we ignore the self interaction between the particle and its own electromagnetic field. Further we
assume that we need only to look for solutions with zero azimuthal angular momentum about the rotation axis. ... if the
fields are centered at r = 0, it is not obvious what it means to have a finite probability of finding the source at r =/= 0. I
suggest that this can be explained in a manner similar to the explanation for the Klein paradox of Dirac theory.
Namely, in the region of the order of the Compton wavelength within which the wave function peaks, the field
strengths are so large that virtual pair creation cannot be neglected. The antiparticle thus produced can recombine with
the "original" particle at r = 0 leaving us to detect the particle now at r =/= 0. ... The solution ... is normalisable and

http://xxx.lanl.gov/abs/hep-th/0210103
http://xxx.lanl.gov/abs/gr-qc/0306090
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thus represents a proper Dirac spinor wave function. There is of course a second possibility due to the bifurcations at
the horizon, which is to take the complex conjugate form inside the ergosphere. This however will give rise to the
same Dirac currents etc., outside and is thus indistinguishable form the form presented here. Next consider the
question of the only allowed energy eigenvalue, zero. In any bound state problem, we expect the energy of the state to
be less than or equal to the asymptotic value of the binding potential. In this case if we consider the curvature to be
producing the attractive force localising the particle close to r = 0; then the zero energy eigenvalue should evoke no
surprise. ...".

Why is there a Vortex rather than one Individual Particle?

Consider this statement by Bert Schroer in hep-th/9908021:

"... the vacuum structure of [Quantum Field Theory], which was first observed in the old days [by] Heisenberg, Euler
and Weisskopf ... transposed into a modern [Local Quantum Physics] context suggest that

any compactly localized operator applied to the vacuum generates clouds of pairs of
particle/antiparticles, unless the system is free i.e. without interactions (in which case a one-

particle vector is obtained by applying the free field).

More specifically it leads to the impossibility of having a local generation of pure one-particle vectors unless the
system is interaction-free. In this respect the situation can be viewed as a generalization of the Jost-Schroer theorem

for pointlike fields ...".

As Streater and Wightman say in PCT, Spin, Statistics, and All That (W. A. Benjamin 1964): "... From Theorem 4-15
[the Jost-Schroer theorem] we get Theorem 4-16 (Haag's Theorem) ... Haag's Theorem is very inconvenient; it means
that the interaction picture exists only if there is no interaction. ...".

Schroer goes on to say: "... It is the constructive use of such nonlocal objects which is responsible for the
disappearance of the ultraviolet divergency problem and together with it the short-distance aspects of the
renormalization problem. ... [Polarization Free Generators] ... generalize the free field structure into a controllable
nonlocal direction with interactions, i.e. they are auxiliary quantities in the construction of local theories which exist
all the time in the original Hilbert space which is also the living space of the more local operator algebras which they
generate. With other words, although they are nonlocal ... and in some sense contain a cut-off aspect, these properties
are not ad hoc, and as a consequence no limiting process for cutoff removal is required. Their existence is crucial for
the linkage of the particle physics crossing symmetry with the thermal and entropical aspects of QFT which were first
noticed in the Bekenstein-Hawking-Unruh properties of Killing horizons in black hole physics. These "classical"
thermal properties in CST have a quantum counterpart in which bifurcated Killing horizons are substituted by surfaces
of Minkowski space localization regions e.g. the light cone surface of a double cone. In fact the geometric Killing
symmetry in the quantum setting passes to the (geometrically) hidden quantum symmetry defined by the modular group
corresponding to the concrete situation. In Unruh's case of a wedge region or in the analogous case of conformal
matter enclosed in a double cone, the hidden quantum symmetry passes to the one described by a Killing vector
associated with the Lorentz or conformal- group. ...".

Further, note that Dirac may have anticipated key aspects of the Compton Radius Vortex model in 1938, as shown in
this quote from pages 194-195 of Dirac: A Scientific Biography, by Helge Kragh (Cambridge 1990): "... "... It would
appear here that we have a contradiction with elementary ideas of causality. The electron seems to know about he
pulse before it arrives and to get up an acceleration (as the equations of motion allow it to do), just sufficient to
balance the effect of the pulse when it does arrive." Dirac seemed to accept this pre-acceleration as a matter of fact,
necessitated by the equations, and did not discuss it further. However, Dirac explained that the strange behavior of

http://xxx.lanl.gov/abs/hep-th/9908021
http://xxx.lanl.gov/abs/hep-th/9908021
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electrons in this theory could be understood if the electron was thought of as an extended particle with a nonlocal
interior. He suggested that the point electron, embedded in its own radiation field, be interpreted as a sphere of
radius a, where a is the distance within which an incoming pulse must arrive before the electron accelerates
appreciably. With this interpretation he showed that it was possible for a signal to be propagated faster than light
through the interior of the electron. He wrote: "The finite size of the electron now reappears in a new sense, the
interior of the electron being a region of failure, not of the field equations of electromagnetic theory, but of
some of the elementary properties of space-time." In spite of the appearance of superluminal velocities, Dirac's
theory was Lorentz-invariant. ...".

In gr-qc/9910018, Banibrata Mukhopadhyay describes solutions of the Dirac Equation in Kerr spacetime.

Click Here to see motivation for the terminology Musaka, Gaja, and Ganesha.

Click Here to see Vortex Symmetries.

Click Here to see my view of the relationships among

Musaka/Ganesha Fundamental Elementary Particles,

Gaja/Ganesha Physical Compton Vortex Elementary Particles,

GravitoEM Static Region Gaja/Ganesha Compton Vortex Phenomena, and

GravitoEM Induction Region Gaja/Ganesha Compton Vortex Phenomena.

 Spin-Spin Contact Interactions

Click Here to see how all this is related to Quanum Consciousness.

Multiple Elementary Particles, and Multiple States thereof, may be described by MacroSpace
whose Geometry is described by Symmetric Spaces.

MacroSpace is the Geometric arena for Sarfatti Back-Reaction.

Compton Radius Vortices look like Dolphin Bubble-Structures:

A Compton Radius Vortex can have Left-Handed or Right-Handed Helicity.

http://xxx.lanl.gov/abs/gr-qc/9910018
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Outside the Compton Radius Vortex, SpaceTime has 4 Real Dimensions and ZPF Virtual
phenomena are less important.

Within the Compton Radius Vortex, SpaceTime has 4 Complex Dimensions, ZPF Virtual
phenomena are more important, and

there are superluminal velocities, negative energy solutions (antiparticles), and nonHermitian operators.

In the D4-D5-E6 physics model the electron is a spin 1/2 fundamental particle carrying electromagnetic charge, and
the

electron has a characteristic energy level of approximately 4 KeV, corresponding to its
Compton Radius.

According to B. G. Sidharth in quant-ph/9808020, quant-ph/9808031, and quant-ph/9805013,

the Hydrodynamical Formulation of Bohm's Quantum Theory , when combined with the
Theory of Kerr-Newman Black Holes, describes an Electron as a relativistic Vortex, similar to
a Dirac monopole.

In the usual theory of the Dirac equation the eigenvalues of the velocity operator are +/- the velocity of light while the
position operator is non-Hermitian:

The position operator consists of a real part which is the usual position and a rapidly oscillating (or zitterbewegung)
imaginary part. This is due to the fact that our measurements are really averaged over time intervals of the order h=mc
2 and correspondingly over the space intervals of the order of h=mc, the Compton wavelength, in which case the
imaginary zitterbewegung part disappears. Hermiticity and Conventional Physics begins after the an averaging
necessitated by our gross measurements.

The imaginary zitterbewegung position coordinates exist only within the Compton Radius Vortex.

Why does Physics change at the Vortex Boundary?

From a classical point of view, within the Compton Radius Vortex v > c is allowed in Lorentz transformations, so that
position coordinates within the Compton Radius Vortex become imaginary but outside the Compton Radius Vortex the
position coordinates remain real.

Outside the Compton Radius Vortex we have Conventional Physics, but as we approach the Compton Radius Vortex
we encounter a region where each of the space time axes becomes a complex plane.

Within the Compton Radius Vortex there are ZPF fluctuations of relativistic virtual ghost particles. Only on averaging
over the Compton Radius Vortex do we see only the usual electron moving with subluminal velocities. The De
Broglie-Bohm picture of a particle is that of an average over an ensemble; while the Sidharth picture is an
averaging over a region that is inaccessible to measurement by Conventional Physics apparatus.

To see how this works, following section 3-7 of J. J. Sakurai's book Advanced Quantum Mechanics (Addison-Wesley
1967), consider that an Electron of mass m is represented outside the Compton Radius Vortex by an oscillatory
positive-energy solution in Oscillatory Region I

http://xxx.lanl.gov/abs/quant-ph/9808020
http://xxx.lanl.gov/abs/quant-ph/9808031
http://xxx.lanl.gov/abs/quant-ph/9805013
http://xxx.lanl.gov/abs/quant-ph/9808020
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while within the Compton Radius Vortex the negative-energy Electron solution in Damped Region II is exponentially
damped.

 

The Sidharth 4-Complex-dimensional Compton Radius Vortex is a representation of the
Bohm Quantum Potential within the Compton Radius Vortex

and is therefore

a representation of the Electron as a Compton Radius Vortex

a representation that is analogous to the Levit-Sarfatti correspondence between the Bohm Quantum Potential and the
phenomenological Bader Laplacian that describes electronic charge density in small molecules.

The Hydrodynamical Formulation of Bohm Quantum Theory corresponds to the ZPF Fluctuations within the Vortex
that effectively produce Short-(Compton Radius)-Range Salam Strong Gravity.

According to Sidharth, a Compton Radius Vortex can be described by the mathematical structure of a Kerr-Newman
Black Hole with Spin and Electric Charge, but with a different physical interpretation:

The usual interpretation of Black Hole mathematical structure is curvature of SpaceTime by Gravity so great that a
region of 4-Real-dimensional SpaceTime is cut off from the rest;

The Compton Radius Vortex interpretation is curvature of SpaceTime by Electromagnetic Charge, ZPF
fluctuations, and Spin so great that a region of 4-Real-dimensional SpaceTime becomes

a 4-Complex-dimensional region in which

imaginary zitterbewegung ZPF fluctuation phenomena occur.

 

The Spin 1/2 Electron Gyromagnetic Ratio

is consistent with the Gyromagnetic Ratio of a Kerr-Newman Black Hole.

 

The Electron mass comes from

the ZPF fluctuations of relativistic virtual ghost particles within the Compton Radius Vortex. According to Sidharth,
the inertial mass of an elementary particle is the energy of binding of nonlocal amplitudes in the zitterbewegung
within the Compton Radius Vortex, which for the Electron has Compton Radius about 10^(-11) cm.

The SpaceTime Curvature created by the Bohm Quantum Sea Curvature ZPF Fluctuations
corresponds to Short-(Compton Radius)-Range Salam Strong Gravity.

According to Sidharth, the physical origin of rest mass can be seen by analogy with the two-state hydrogen molecular
ion. There, the amplitude for the single electron to be with one hydrogen atom or the other shows up as a binding
energy.

http://xxx.lanl.gov/abs/quant-ph/9808020
http://xxx.lanl.gov/abs/physics/9704029
http://xxx.lanl.gov/abs/quant-ph/9808020
http://xxx.lanl.gov/abs/quant-ph/9808020
http://xxx.lanl.gov/abs/quant-ph/9808020
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The energy of the Electron tied up within the Compton Radius Vortex is the inertial mass energy mc^2 . The amplitude
for the electron at x to be found at a neighboring point x+b can be taken to the limit in which b approaches the
boundary of the Compton Radius Vortex (and not the center 0). The effective mass is then the mass itself!

Therefore, it is the force of binding of nonlocal positions within the Compton Radius Vortex, rather like the Hydrogen
molecular ion binding, that manifests itself as inertial mass.

 

A Left-Handed Helicity Electron Compton Radius Vortex

looks like a Kerr-Newman Black Hole as depicted in Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley
1996)

except that

the Outer Event Horizon (red) and the Inner Event Horizon (green) have merged and become 4-Complex-dimensional
and the Ergosphere (white) has become the boundary between the exterior 4-Real-dimensional SpaceTime and the

interior 4-Complex-dimensional SpaceTime.

The Ring Singularity (purple) is therefore exposed, and

the hydrodynamic flow of the Bohm Quantum Potential, or, equivalently,

the flow of the ZPF fluctuations of relativistic virtual ghost particles within the Compton Radius Vortex,

is a left-handed vortex flow around the Ring Singularity:

The Compton Radius Vortex illustrations are from clairvoyant viewing by Annie Besant and Charles Leadbeater in

http://sprott.physics.wisc.edu/pickover/home.htm
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1895, as described in their book Occult Chemistry (ISBN 1-56459-6768-8), and as reprinted in Beyond the Big Bang,
by Paul A. Laviolette (Park Street Press 1995). It is very similar to Babbitt's Atom described by Edwin D. Babbitt in
his book Principles of Light and Color (1878) (ISBN 0-8065-0748-9). According to a web page of J. Michael McBride
"... in the 1860s Lord Kelvin had been suggesting that an atom could be understood as a "vortex" in the "ether" ...
Babbitt's "spirillae" are reminiscent of the windings of electromagnetic coils, and his "torrents" look like Faraday's
lines of force.... Besant and Leadbeater ...[said]... that "A fairly accurate drawing is given in Babbitt's Principles of
Light and Colour, p. 102" ... but they went on to claim: "The illustrations there given of atomic combination are
entirely wrong and misleading, but if the stovepipe run through the centre of the single atom be removed, the picture
may be taken as correct, and will give some idea of the complexity of this fundamental unit of the physical universe."
...".

Followers of other cultivation paths, such as Daoism and Confucian I Ching, have had similar views of electrons.

The geometry is similar to that of the (3,10) Torus Knot geometry of Stan Tenen.

The Ring Singularity connects Ordinary SpaceTime with Exotic SpaceTime:

 

What about the massless (at tree level) Neutrino?

To see how a massless (at tree level) Neutrino Compton Radius Vortex compares with a massive Electron Comton
Radius Vortex, compare an Electron of mass m as described in section 3-7 of J. J. Sakurai's book Advanced Quantum
Mechanics (Addison-Wesley 1967) as being represented outside the Compton Radius Vortex by an oscillatory
positive-energy solution in Oscillatory Region I and within the Compton Radius Vortex by an exponentially damped
negative-energy Electron solution in Damped Region II

with the m = 0 Neutrino picture

in which the Neutrino is represented outside the Compton Radius Vortex by an oscillatory positive-energy solution in
Oscillatory Region I and within the Compton Radius Vortex by an oscillatory negative-energy Neutrino solution in
Oscillatory Region III.

http://www.subtleenergies.com/ormus/research/occult.htm
http://www.svpvril.com/babbitt_atom.html
http://www.chem.yale.edu/~chem125/125/history99/8Occult/OccultAtoms.html
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As Sidharth says:

the Electron can be "... described by ... the positive energy two spinor and the negative energy two spinor ... under
reflection ... [the positive energy two spinor transforms into itself and behaves like a spinor, while the negative energy
two spinor transforms into its negative and] ... behaves like a pseudo-spinor; and

the Neutrino "... can be treated as an electron with vanishing mass so that the [Compton Radius Vortex] becomes
arbitrarily large. ... [our physical universe is] ... in effect the region within the [Compton Radius Vortex] ... [where] the
negative energy [two spinor solution] ... dominates. ... under reflection ... [the negative energy two spinor] ... behaves
like a pseudo-spinor [and transforms into its negative] ... [thus giving] ... a rationale for the left handedness of the
neutrino. ..."

Since the Compton Radius Vortex is arbitrarily large, Oscillatory Region I does not exist in our physical universe, and
the effective picture for the Neutrino is

Therefore, the Neutrino can be represented by a Kerr-Newman Black Hole Compton Radius
Vortex whose radius is as large as our physical universe.

In the D4-D5-E6 physics model, Neutrinos have no Electric (or any other) Charge and have zero tree level
Mass. Therefore only the Spin 1/2 of the Neutrino can give it a non-zero Kerr-Newman Radius.

For any finite non-zero Spin J, Mass M = 0 implies that a = J / M is infinite, so that:

the Ring Singularity at z = 0 has infinite radius, at x^2 + y^2 = a^2;

the Outer Event Horizon at r = r+ = + sqrt( - a^2 ) is infinite and Complex;

the Inner Event Horizon at r = r- = - sqrt( - a^2 ) is also infinite and Complex;

the Ergosphere at r = + sqrt( - a^2 cos^2(T) ) is infinite and Complex, but with a hole at the poles of the z-axis.

From the point of view of a Neutrino, our entire physical universe is the interior of a Kerr-Newman Black Hole
Compton Radius Vortex, so that

Neutrinos may see our entire universe as 4-Complex-dimensional, and

Penrose Twistors can be used to describe them.

Since Neutrinos are Chargeless they do not interact with the Charged ZPF fluctuations of relativistic virtual ghost
particles within the Compton Radius Vortex.

Since Neutrinos are tree-level Massless they do not have the non-local Dirac Operator cA.p + Bmc^2 interactions
within the Compton Radius Vortex, that is to say, a Neutrino just moves at the speed of light and does not have the
massive characteristic of a nonzero amplitude to be at another spatial location.

As J. J. Sakurai says in Advanced Quantum Mechanics (Benjamin/Cummings 1967) (at pages 167-170), the massless
character of the Neutrino means that it is not a Dirac particle, but a Weyl particle, so that all Neutrinos are left-handed
and all AntiNeutrinos are right-handed.

If a given Neutrino is regarded as a small ball linked by strings to the boundary of its Compton Radius Vortex, then its

http://xxx.lanl.gov/abs/quant-ph/9808031
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Spin 1/2 Spinor nature can be directly visualized.

 
Since Neutrinos see our entire universe as being 
within a Ring Singularity, 
it is interesting to speculate that they, 
interacting among themselves, 
might be able to travel in macroscopic Closed Timelike Loops. 
 
 

According to David Kestenbaum's article in Science (281 11 Sep 1998 pp. 1594 - 1595), "... Super-Kamiokande's
measurement pins down ... the difference in mass between [electron-type e-neutrinos and muon-type mu-neutrinos]
and so indicates only that one of them must have a mass of at least 0.07 electron volts ... earlier experiments had set an
upper limit, showing that the electron neutrino, for instance, must have a mass less than 1/30,000 of the electron's. ...".
Since the electron mass is about 0.511 MeV = 511 keV = 511,000 eV, the upper limit of the e-neutrino mass is
511,000 / 30,000 = 17 eV.

The Super-Kamiokande results are consistent with the e-neutrino being massless and with the mu-neutrino having a
mass of 0.07 eV.

Jack Sarfatti has noted that a mu-neutrino rest mass of 0.07 ev is about 10^-7 the electron mass, so

"... This gives a neutrino Compton wavelength of a micron! Again the size of a living cell! ..."

Therefore, maybe:

OSCILLATIONS

between

mu-neutrinos (Compton radius of about a micron)

and

e-neutrinos (Compton radius as big as our universe )

might form some sort of link between

cell-level individual consciousness

and

universe-level collective consciousness.

 

 

QCD confines Quarks to their Compton Radius

so that
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a Quark interacts at its Compton Radius Vortex surface giving Quarks Fractional Electric
Charge.

Spatially, a Quark is effectively a 1-dimensional Ring Singularity

so that QCD confined Quarks essentially live in (1+1)-dimensional SpaceTime

and therefore

a Quark-AntiQuark Pair can form a Sine-Gordon Breather Pion

and

3 Quarks can form an O(3) 3-Soliton Proton.

 

Quark interactions on Compton Radius Vortex boundary surface show Fractional Electric
Charges.

Sidharth has "... shown that at the [boundary surface of the Compton Radius Vortex] ... we can deduce [the following
equation] ...

... "

As Sidharth notes, referring to Narlikar (in Introduction to Cosmology (2nd ed, Cambridge 1993) at page 57), the
Stress-Energy Tensor Tij for particles moving on light-cones (as would the virtual particles of ZPF fluctuations) at unit
energy density can be diagonalized to be

            1     0     0     0   
 

          0    1/3    0     0 
Tij =                     

          0     0    1/3    0 
          

          0     0     0    1/3

 

The contribution to electric charge of the T00 component is

            1     0     0     0   
 

          0     0     0     0 
T00 =                     

          0     0     0     0 
          

          0     0     0     0 

T00 corresponds to the electric charge at distances beyond the boundary of the Compton Radius Vortex, and is
only representative of the Electron, which is unconfined (unlike the confined Quarks) and is electrically charged
(unlike the electrically neutral Neutrino). T00 corresponds to electric charge of unit magnitude.

http://xxx.lanl.gov/abs/quant-ph/9805013
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At the boundary surface of the Compton Radius Vortex, electric charge corresponds to the terms T11, T22, and
T33. The combinations of T11, T22, and T33 are:

            0     0     0     0   
 

          0    1/3    0     0 
T112233 =                           

          0     0    1/3    0 
          

          0     0     0    1/3

T112233 corresponds to the Electron whose electric charge has magnitude 1/3 + 1/3 + 1/3 = 1.

            0     0     0     0   
 

          0    1/3    0     0 
T1122-- =                           

          0     0    1/3    0 
          

          0     0     0     0 

T1122-- corresponds to the Red Up Quark whose electric charge has magnitude 1/3 + 1/3 = 2/3.

            0     0     0     0   
 

          0    1/3    0     0 
T11--33 =                           

          0     0     0     0 
          

          0     0     0    1/3

T11--33 corresponds to the Green Up Quark whose electric charge has magnitude 1/3 + 1/3= 2/3.

            0     0     0     0   
 

          0     0     0     0 
T--2233 =                           

          0     0    1/3    0 
          

          0     0     0    1/3

T--2233 corresponds to the Blue Up Quark whose electric charge has magnitude 1/3 + 1/3 = 2/3.

            0     0     0     0   
 

          0     0     0     0 
T----33 =                           

          0     0     0     0 
          

          0     0     0    1/3

T----33 corresponds to the Red Down Quark whose electric charge has magnitude 1/3.

            0     0     0     0   
 

          0     0     0     0 
T--22-- =                           

          0     0    1/3    0 
          

          0     0     0     0 

T--22-- corresponds to the Green Down Quark whose electric charge has magnitude 1/3.

            0     0     0     0   
 

          0    1/3    0     0 
T11---- =                           

          0     0     0     0 
          

          0     0     0     0 

T11---- corresponds to the Blue Down Quark whose electric charge has magnitude 1/3.
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            0     0     0     0   
 

          0     0     0     0 
T------ =                           

          0     0     0     0 
          

          0     0     0     0 

T------ corresponds to the Neutrino whose electric charge has magnitude 0.

 

This is consistent with the D4-D5-E6 model picture of First Generation Fermions as Octonion
Spin(8) Half-Spinors.

The correspondence is more easily seen by representing the Octonion Basis Elements in terms of Triples of SU(2) =
Spin(3) spinors, denoted by 1 and 0. The correspondence is related to the fact that the Spin(3) Clifford Algebra Cl(3)

can be deformed into the Octonion algebra.

 
  Octonion            Fermion           Triple of  
Basis Element        Particle     SU(2)=Spin(3) Spinors
 
     1               e-neutrino         0 x 0 x 0
 
     i             red  up  quark       1 x 1 x 0 
     j           green  up  quark       1 x 0 x 1
     k            blue  up  quark       1 x 0 x 1 
 
     I            red  down  quark      0 x 0 x 1
     J          green  down  quark      0 x 1 x 0 
     K           blue  down  quark      1 x 0 x 0 
 
     E                electron          1 x 1 x 1 

 

 

The Pion contains an interacting pair of Compton Radius Vortices

one Quark (1+1)-dimensional Compton Radius Vortex,

plus

one AntiQuark (1+1)-dimensional Compton Radius Vortex

combining to form a
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(1+1)-dimensional Sine-Gordon Soliton Pion.

 

The effective (1+1)-dimensionality of the Pion's constituent Quark and AntiQuark is due to the fact that the Quark and
AntiQuark are confined to the Pion and therefore interact at the surface boundaries of their Compton Radius Vortices,
so that their Ring Singularities are effectively Naked Singularities with only 1 spatial dimension, that of the Ring
Singularity at z = 0 and x^2 + y^2 = a^2.

The Quark and AntiQuark interact as a Breather solution of the (1+1)-dimensional Sine-Gordon equation to form a
Pion.

As T. D. Lee says on page 132 of his book Particle Physics and Introduction to Field Theory (Harwood 1981), "... In
the special case of the sine-Gordon equation ..., because of the presence of an infinite number of conservation laws, the
shape and velocity of each soliton or anti-soliton remain unchanged even after ... a head-on collision. We refer to this
special class as indestructible solitons. Indestructible solitons exist only in one space-dimension.

If one requires relativistic invariance, then it exists only for the sine-Gordon equation. ..."

Since the Pion Quark-AntiQuark pair can be thought of as moving on light-cones and being repeatedly annihilated and
re-created, the Pion Quark-AntiQuark pair is relativistic, so that the Pion is described as a Sine-Gordon Breather
Quark-AntiQuark Pair.

 

The mass of the Pion, about 140 MeV, is of the same order of magnitude as the characteristic energy, about 245 Mev,
of the SU(3) QCD Color Force, and

the 3 spatial dimensions of our (3+1)-dimensional physical universe become apparent at and
beyond the Compton Radius Vortex of the Pion.

 

 

The Proton contains a Color-Neutral interacting triple of two Up Quark Compton Radius
Vortices and one Down Quark Compton Radius Vortex
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The Ring Singularities of the Compton Radius Vortices are interconnected like 3 ( red, blue, and green, in the image
below ) of the 4 Clifford-Hopf circles of the 24-cell:

 

For example, a Proton might have Quark content:

one Red Up Quark (1+1)-dimensional Compton Radius Vortex,

plus

one Blue Up Quark (1+1)-dimensional Compton Radius Vortex,
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plus

one Green Down Quark (1+1)-dimensional Compton Radius Vortex,

combining to form a

(1+1)-dimensional O(3) 3-Soliton Proton.

(Note that I no longer consider the 3 proton vortices as 3 Borromean Rings because I realize that the Clifford-Hopf circles have the correct Spin(3)
= S3 symmetry structure.)

The effective (1+1)-dimensionality of the Proton's constituent Quarks is due to the fact that the Quarks are confined to
the Proton and therefore interact at the surface boundaries of their Compton Radius Vortices, so that their Ring
Singularities are effectively Naked Singularities with only 1 spatial dimension, that of the Ring Singularity at z = 0 and
x^2 + y^2 = a^2.

The 3 Quarks interact as a 3-Soliton solution of the (1+1)-dimensional O(3) model to form a Proton.

As T. D. Lee says on page 132 of his book Particle Physics and Introduction to Field Theory (Harwood 1981), "...
because of the presence of an infinite number of conservation laws, the shape and velocity of each soliton or anti-
soliton remain unchanged even after ... a head-on collision. We refer to this special class as indestructible solitons.
Indestructible solitons exist only in one space-dimension. ..."

As R. Rajaraman says on page 58 of his book Solitons and Instantons (North-Holland 1987), "... The O(3) model is ...
interesting in (1+1) dimensions. It has been shown (Pohlmeyer, Comm. Math. Phys. 46 (1976) 207; Luscher and
Pohlmeyer, Nucl. Phys. B137 (1978) 46) that, like the sine-Gordon System, the O(3) model in (1+1) dimensions is also
characterised by an infinite number of conserved quantities and by Backlund transformations for generating solutions.
[In the quantized version of the theory, it has been shown that it is asymptotically free and that the conserved quantities
exist free of anomalies (Luscher , Nucl. Phys. B135 (1978) 1; Polyakov, Phys. Lett. 72B (1977) 224).] ... , an exact
factorised S-matrix has been constructed using the existence of these infinite conserved quantities (Zamolodchikov and
Zamolodchikov, Ann. Phys. (N.Y.) 120 (1979) 253). ... The static solutions ... in (2+1) dimensions ... serve as
instantons [in (1+1) dimensions] ... . ... "

T. D. Lee also says on page 132 of his book Particle Physics and Introduction to Field Theory (Harwood 1981), "... If
one requires relativistic invariance, then it exists only for the sine-Gordon equation. ..."

Since the Proton has 3 Valence Quarks, and no Valence AntiQuarks, there is no repeated annihilation and re-creation
of the Valence Quarks, which are at rest within the confining volume of the Proton because Bohm's "... the PSI-field is
able to bring the [3 Valence Quarks] to rest and to transform [their] entire kinetic energy into potential energy of
interaction with the PSI-field. ...".

Therefore, the Proton 3-Quark triple is NonRelativistic, so that the relativistic sine-Gordon model is not correct for the
Proton, and

the O(3) Model is the correct model for the 3-Quark Proton.

At pages 113, 115, and 49, Rajaraman says "... What would happen if we ... directly generalise the O(3) model to N
real scalar fields ... [ PHI_n with the sum over n of PHI_n^2 = 1 ? ] ... the allowed values of the field, subject to [ the
sum over n of PHI_n^2 = 1 ] ... , now fall on the surface of a hypersphere S(N-1) [in Internal Symmetry Space] ...
imbedded in N dimensions. Consequently the holonomy group of localised solutions would now be PI_2(S(N-1)). ...
this group is trivial except when N = 3. Consequently non-trivial instanton sectors for the ... O(N) model will exist
only when N = 3. ... Consequently, the O(3) model's results cannot be generalized by going to an O(N) model with N
greater than 3. (see Din and Zakrewski, Nucl. Phys. B168 (1980) 173) ... the O(3) model in (1+1) dimensions has
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several interesting properties, many of them similar to the Yang-Mills theory in (3+1) dimensions. Both systems yield
instantons characterised by integer-valued toplogical indices. ... both models [are] scale invariant and [yield] instantons
of arbitrary size. (At the quantum level, the similarities persist. ... both the O(3) and Yang-Mills theories are
renormalisable and asymtotically free.) At the same time, the O(3) model is comparatively simple. It consists of only
three scalar fields in its two dimensions with a simple Lagrangian [L given by

L = (1/2) (d_m PHI).(d^m PHI)

where ] ... PHI can be considered as a vector in [Internal Symmetry Space] ... [which is] distinguished from vectors in
coordinate space, which are labelled by Lorentz indices, such as [ m in the above equation for L ] ... both the
Lagrangian ... and the constraint [ sum over n of PHI_n^2 = 1 ] are invariant under global O(3) rotations in Internal
Symmetry Space]. ..."

The three fields PHI_1, PHI_2, and PHI_3 are the Red, Blue, and Green Quarks that interact
to form the Proton.

 

The mass of the Proton, about 938 MeV, is of the same order of magnitude as the characteristic energy, about 245
Mev, of the SU(3) QCD Color Force, and

the 3 spatial dimensions of our (3+1)-dimensional physical universe become apparent at and
beyond the Compton Radius Vortex of the Proton.

 

Since Spin(3) = SU(2), the 3-real-dimensional Internal Symmetry Space on which O(3) acts in the O(3) Model can be
transformed into a 2-complex-dimensional Internal Symmetry Space that is acted upon by SU(2). Since SU(2) acts
globally on the symmetric space SU(2) / U(1) = S3 / S1 = S2 = CP1, where CP1 is Complex Projective 1-space. As
Rajaraman says on page 116, "... the CP1 model is essentially the same as the O(3) model. ..."

Note that CP1 Internal Symmetry Space is included in the CP2 Internal Symmetry Space, suggested by Matti Pitkanen,
of the D4-D5-E6 physics model.

 

 

 

 

Note about Borromean Rings:

The Borromean Rings image

http://blues.helsinki.fi/~matpitka/mainpage.html
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is from this web page at the Center for the Popularizaton of Mathematics at the University of Wales, Bangor, which
page notes "... If you try and make the Borromean Rings out of wire, you will find that you cannot make real flat
circles into the figure. There must always be kinks. ... The theorem stating Borromean rings to be impossible with flat
circles is proved rigorously in the article "Borromean circles are impossible," Amer. Math. Monthly, 98 (1991) 340-
341, by B. Lindstrom and H.-O. Zetterstrom. ... There is another proof ... that flat Borromean circles do not exist, using
hyperbolic geometry in four dimensions. ... It is however possible to produce it with ellipses [or rectangles, for which
two different axes have different lengths]. ..."

A more elliptical/rectangular set of 3 Borromean Rings can be put in 3 mutually orthogonal planes in 3-dimensional
space, as in this image

from this web page. The flatter image may not be as accurate, because for rings of finite thickness, Borromean Rings
cannot be exactly circular and perfectly flat.

 

 

 

Tony's Home

......

http://www.bangor.ac.uk/SculMath/image/borings.htm
http://www.bangor.ac.uk/SculMath/image/CPM.htm
http://www.bangor.ac.uk/ma/welcome.html
http://www.ics.uci.edu/~eppstein/junkyard/borromeo.html
http://www.cs.ubc.ca/nest/imager/contributions/scharein/brunnian/brunnian.html
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Tony Smith's Home Page

 

Segal's Conformal Theory
and

Conformal GraviPhotons
Complex SpaceTime
SpaceTime ShapeChanging
Using Hopf Structure for coherent GraviPhoton phenomena
Casimir Vacuum Energy Forces and Conformal GraviPhotons
Spheres, Rodin Coils, Kron, and Negative Permittivity
Quaternions and GraviPhotons
GraviPhoton Force Strength
Astrophysical Phenomena

Red Shift
MOND
Universe, Unispace, and Gravitationally Bound Domains

Pioneer Observations
Earth Experiments

Wavelets and the Conformal Group
Renormalization

Momentum Space
Linear and Angular Momentum

Radon Transforms
GraviPhotons and the Cosmological Constant
GraviPhotons and SU(5) GUT Monopoles
Mannheim Weyl Conformal Theory

Here are some Obituaries describing aspects of Segal's work, and references to current work of Alexander Levichev.

Conformal Groups are related to Moebius Transformations.

The D4-D5-E6-E7 model coset spaces E7 / (E6 x U(1)) and E6 / (D5 x U(1)) and D5 / (D4 x U(1)) are Conformal
Spaces. You can continue the chain to D4 / (D3 x U(1)) where D3 is the 15-dimensional Conformal Group whose
compact version is Spin(6), and to D3 / (D2 x U(1)) where D2 is the 6-dimensional Lorentz Group whose compact
version is Spin(4).

Note that D3 inherits a non-linear version of triality from the full triality of D4.

Electromagnetism, Gravity, and the ZPF all have in common the symmetry of the 15-dimensional D3 Conformal
Group whose compact version is Spin(6), as can be seen by the following structures with D3 Conformal Group
symmetry:

Maxwell's equations of Electromagnetism
the canonical Dirac Lagrangian for massive fermions
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Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Further, the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the D3 Conformal
Group Lie Algebra in the same way that the 12-dimensional Schrodinger Lie Algebra is related to the D3 Conformal
Group Lie Algebra.

The physical 4-dimensional SpaceTime of the D4-D5-E6-E7-E8 VoDou Physics model is a 4-dimensional
HyperDiamond lattice SpaceTime that is continuously approximated globally by RP1 x S3 and locally by Minkowski
SpaceTime, with Gravity coming from the 15-dimensional Conformal Group Spin(2,4) by the MacDowell-Mansouri
mechanism. The curved SpaceTime of General Relativity is not considered fundamental, but is produced by by starting
with a linear spin-2 field theory in flat spacetime, and then adding higher-order terms to get Einstein-Hilbert gravity.
The observed curved SpaceTime is therefore based on an unobservable flat Minkowski SpaceTime. (See Feynman,
Lectures on Gravitation, Caltech 1971 and Addison-Wesley 1995, and see Deser, Gen. Rel. Grav. 1 (1970) 9-18 as
described in Misner, Thorne, and Wheeler, Gravitation, Freeman 1973, pp. 424-425.)

If you were to start, not with locally Minkowski SpaceTime, but with the curved SpaceTime of General Relativity,
then you would see that the Conformal transformations of Minkowski SpaceTime by the 15-dimensional Conformal
Group Spin(2,4) corresponds to the Conformal transfomations of the curved SpaceTime by the infinite-dimensional
Conformal subgroup of the group Diff(M4) of General Relativistic coordinate transformations of the 4-dimensional
SpaceTime M4 of General Relativity, which Conformal subgroup is defined as those General Relativistic coordinate
transformations that preserve conformal structure and which infinite-dimensional Conformal subgroup can be called
the Weyl Conformal Group. (See Ward and Wells, Twistor Geometry and Field Theory, Cambridge 1991, p. 261.)

Irving Ezra Segal used the geometry of the Conformal Group SU(2,2) =
Spin(2,4) in his Physics Theory.

The Presentations of the 15 Infinitesimal Causal Symmetries of Segal's Conformal SpaceTime are given in the
following Table 1. from Proc. Nat. Acad. Sci. USA 78 (1981) 5261-5265, by I. E. Segal, H. F. Jakobsen, B. Oersted, S.
M. Paneitz, and B. Speh:



Segal Conformal Physics and GraviPhotons

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SegalConf.html[4/16/18, 1:18:07 AM]

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (pages 72-75, 88-91),
Segal says:

"... The suitably scaled 15 linearly independent generators Lij of symmetries of unispace [Segal's term for the
Conformal RP1 x S3 SpaceTime used in the D4-D5-E6-E7 model - from here on on this page I will call it Conformal
SpaceTime] ... differ from the 11 generators of the group of global conformal transformations in Minkowski space

by terms of the order 1 / R^2

[as R becomes infinite, where R is the radius of curvature of Conformal SpaceTime] ...

... The angular momenta Lij ... [ i,j = 1,2; 2,3; 3,1 ] ... have ... the same expression both in Minkowski space and in
[Conformal SpaceTime] ... The same is true of the boosts ... -iL0,j ... ( j = 1,2,3 ) ... and the infinitesimal scale
transformation [ L-1,4 ] ...

... The scale generator - L-1,4 ... determines a ... scalar field. This ... is most naturally interpreted from a gravitational
standpoint ...

... two ordered sets, each containing four of the Lij, converge on the same ... fields in Minkowski space ... in particular,
R^(-1) L-1,j and R^(-1) Lj,4 [ for j = 0,1,2,3 ] both ... agree ... [as R becomes infinite] with the [corresponding
Minkowski] conventional energy-momentum component. ... The differences

L-1,j - Lj,4

thus are ... representable by a ... vector field, which physically would appear most naturally as potentially related to
gravitational phenomena ... ".

 

At this point, I will depart from the program of Segal and introduce some of my own ideas, so that any errors that
appear in what follows are more likely attributable to me than to Segal.

First,

let the Scalar Field determined by the scale generator - L-1,4 correspond to the Higgs Scalar
Field.

Then,

let, for j = 0,1,2,3, the four generators

L-1,j - Lj,4

represent a vector field, what I call the GraviPhoton field.

 

GraviPhotons look like:

Virtual Covariant Conventional U(1) Photons, in that they have 4 Components, including
Longitudina/Scalar Components; and
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Vector Gravitons that can interact with the Imaginary Part of Complex Spacetime.

The relevant Complex Structure can be seen in such physical concepts as Momentum Space, Position-Momentum
Complementarity, Type IV(2) Domains, Hyperspace, Black Holes, and Wavelets.

What is Complex Spacetime, and how do GraviPhotons Interact with it ?

In the D4-D5-E6-E7 physics model, 4-dimensional Physical Spacetime is the Shilov Boundary of an 8-real-
dimensional Bounded Complex Homogeneous Domain corresponding to the Hermitian Symmetric Space Spin(2,4) /
Spin(4) x Spin(2) = SU(2,2) / S(U(2)xU(2)), which symmetric space is a 15-6-1 = 8-real-dimensional space with
Complex structure, or a 4-Complex-dimensional space.

The 4-real dimensional Shilov Boundary is RP1 x S3, which is topologically equivalent to S1 x S3, where S1 is time
and S3 is space. If you suppress one space dimension, Spacetime looks like this

where the gold is the interior 2-disk of the blue 1-sphere S of Time and the red is the interior 4-ball of the green 3-
sphere S3 of Space.

( Compare the RP1 x S7 structure of 8-dimensional SpaceTime prior to dimensional reduction. )

If the S1 x S3 Physical Spacetime is regarded as the 4-dimensional Real Part of 8-real-dimensional Complex
Spacetime, then the Imaginary Part of 8-real-dimensional Complex Spacetime is found in the Interior. The 4 real
dimensions of the Imaginary Part are generated by:

1 vector normal to the 1-sphere S1 pointing into its interior 2-disk;
1 vector normal to the 3-sphere S3 pointing into its interior 4-ball;
1 vector normal to the 1-sphere S1 pointing to the S3 and its interior; and
1 vector normal to the 3-sphere S3 pointing to the S1 and its interior.

Of the 15 Conformal gravitons,

the 4 translations and 3 rotations and 3 boosts are all confined to act within the S1 x S3 Physical Spacetime;

the 1 scale generator, or dilation, does not change the geometric relationship between the Shilov Boundary Real Part
and the Interior Imaginary Part;

but

the 4 GraviPhotons can go from the Shilov Boundary Real Part into the Interior Imaginary Part.

 

Can you use GraviPhotons to take "short cuts" through the Interior Imaginary Part of 8-real-
dimensional Complex Spacetime ?
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By the Harmonic structure of the D4-D5-E6-E7 physics model:

any Continuous Function on the Shilov Boundary S1 x S3 Real Part can be extended to a Harmonic
Function throughout the entire 8-real-dimensional Complex Spacetime;

the Harmonic Functions form a basis in terms of which you can express any Analytic Function in the
entire 8-real-dimensional Complex Spacetime; and

if you know an Analytic Function in any neighborhood, no matter how small, you can use Analytic
Continuation to know that Analytic Function everywhere in the entire 8-real-dimensional Complex
Spacetime.

Can you use GraviPhotons to see your neigborhood in the Interior Imaginary Part, and then
use Analytic Continuation to "see" things in distant times and places ?

 

A couple of notes: you can probably get the same results by looking at the 8-real-dimensional SpaceTime as a 2-
Quaternionic-dimensional space (with Fueter's Quaternioinic analyticity and Quaternionic Cauchy-Riemann equations
as described, for example, in On the Role of Division, Jordan and Related Algebras in Particle Physics, by Feza
Gursey and Chia-Hsiung Tze (World 1996)) or by looking at the 8-real-dimensional SpaceTime as a 1-Octonionic-
dimensional space; and, according to YGGDRASIL (journal of paraphysics whose name is "... the "world tree" in
Norse mythology. It is also known as the "tree of knowledge," the "tree of the universe" and the "the tree of fate." ..."),
the idea of looking at the imaginary part of an 8-real-dimensional SpaceTime was used by Elizabeth Rauscher in 1977
and Puthoff, Targ and Edwin May in 1979.

GraviPhotons are 4 of the generators of the Conformal Group Spin(2,4) = SU(2,2).

As Vector Gravitons they can (considered as gauge bosons) be attractive or repulsive and can (considered as
contributors to the general relativistic shape of SpaceTime) transform SpaceTime in their neighborhood.

What sort of SpaceTime Shape-Changing can be done by GraviPhotons ?

The Dilation sets the scale of the Higgs VeV at 250 GeV so that general deformations of SpaceTime can take place
only above that energy level, while GraviPhotonSpecial Conformal (Hopf flow) transformations are useful in
Conformal deformations of SpaceTime.

Incompressibility of the Aether below 250 GeV is only with respect to the 6-dim vector space of the Conformal Group
Spin(2,4), so that below 250 GeV you can see Conformal phenomena that appear to show compressibility from the
point of view of 3-dim space or 4-dim Minkowski spacetime. Such conformal phenomena include the Fock
superluminal solutions of Maxwell's equations that are described by R. M. Kiehn.

The 4 GraviPhoton Special Conformal transformations are like the Moebius linear fractional transformations, that do
deform Minkowski spacetime but take hyperboloids into hyperboloids and are the symmetries of superluminal
solutions of the Maxwell equations. They are incompressible/linear from the point of view of a 6-dimensional
SpaceTime, with 4 spatial dimensions and 2 time dimensions, because the conformal group over Minkowski spacetime
is just SU(2,2) = Spin(2,4), the covering group of SO(2,4), and therefore the Lie algebra generators look like those of
rotations in a 6-dim vector space of signature (2,4). This is the 4-dim space with 2-dim time suggested by Robert Neil
Boyd, in which things look linear (even though from our conventional 3-dim spatial or 4-dim Minkowski point of
view they might appear, due to our limited conventional perspective, to be nonlinear). If you regard Physical

http://members.aol.com/jebco1st/Paraphysics/search3.htm
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SpaceTime as the 6-dimensional vector space of Spin(2,4), and Internal Symmetry Space as 4-dimensional CP2, then
the total space is 6+4=10-dimensional. With respect to tthe D4-D5-E6-E7 model, that 10-dim space corresponds:

to the 10-dim vector space of the D5 Lie Algebra Spin(2,8); and

to the 10-dim element of the decomposition of the 27-dim representation of the E6 Lie Algebra into 10 +
16 + 1 under its D5 subalgebra (see, for example, Lie Algebras in Particle Physics, 2nd edition, by Howard
Georgi, Perseus Books (1999), page 308).

The Euclidean version of GraviPhotons, generators of Spin(6) = SU(4), correspond to
Quaternion 2x2 Matrix Linear Fractional Moebius Transformations.

The corresponding Complex Linear Fractional Moebius Transformations can be used to visualize the
usefulness of GraviPhoton SpaceTime Shape-Changing. For example,

the Elliptic Complex Linear Fractional Moebius Transformations can be used to make a Complex version
of a type of Alcubierre Warp Drive that moves through space by the Alcubierre mechanism (Classic and
Quantum Gravity 11 (1994) L73) in which you "... create a local distortion of spacetime that will produce
an expansion behind the spaceship, and an opposite contraction ahead of it. In this way, the spaceship will
be pushed away from the earth and pulled towards a distant star by spacetime itself. ...". Since the
spacetime around the spaceship is not distorted, the spaceship and its contents feel no G-forces from
acceleration.

(Note: My reference to Alcubierre's warp drive is intended to refer only to the general idea of contracting spacetime ahead of a ship and expanding
spacetime behind a ship. I do NOT say that what I propose uses the same physics mechanism by which Alcubierre actually proposes to accomplish
this. In fact, my proposal is NOT equivalent to the mechanism used by Alcubierre. Among the differences, I do not have to build a bubble around
the spaceship, while Alcubierre does have to do that.)

In the Elliptic Conformal Moebius Map shown above, a Ship around the two focal points on the Spatial
Line would contract SpaceTime above it and pull it through the Ship/Points, while pushing away
expanding SpaceTime to the bottom.

To try to visualize the full 4-dimensional Quaternionic SpaceTime version of the GraviPhoton
Moebius Alcubierre Warp Drive, look at the RP1 x S3 SpaceTime of the D4-D5-E6-E7

physics model in terms of RP1 Time and S3 Space, and then look at the S3 Space part in
terms of its Hopf Fibration.

Consider the 2-dimensional Ship as being built around the two focal points.

http://xxx.lanl.gov/abs/hep-th/9908205
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Then consider the 2-dimensional Ship as being a 2-dimensional cross section of a 2-dim Torus in 4-dimensions (torus
image from 3D-Filmstrip by Richard S. Palais):

Then consider the 2-dim Torus as part of a Hopf Fibration of a 3-sphere S3 in 4-dimensions.

The Hopf Fibration is described by William Thurston in his book Three-Dimensional Geometry and Topology,
volume 1, Princeton University Press 1997, pages 103-108, where he says:

"... Identifying R4 with C2 ... If the coordinates in C2 are z1 and z2, the equation of a unit sphere becomes
| z1^2 + z2^2 | = 1. Each complex line ... in C2 intersects S3 in a great circle called a Hopf circle. Since
exactly ond Hopf circle psses through each point of S3, the family of Hopf circles fills up S3, and the
circles are in one-to-one correspondence with the complex lines of C2, that is, with the Riemann sphere
CP1 ... Informally, the three-sphere is a two-sphere's worth of circles. Formally, we get a fiber bundle p :
S3 -> S2, with fiber S1. ... We call this structure the Hopf fibration ... Figure 2.31 shows what the Hopf
fibration looks like under stereographic projection. ... the vertical axis is the intersection of S3 with the
complex line z1 = 0, and the horizontal circle is the intersectioin with z2 = 0. The locus { | z2 | < a }, for
any 0 < a < 1, is a solid torus neighborhood of the z2 = 0 circle. Its boundary { | z2 | = a }, a torus of
revolution, is filled up by Hopf circles, each winding once around the z1-circle and once around the z2-
circle. ... any torus of revolution has cirves winding around in both directions that are geometric circles ...
[called] ... Villarceau circles. ...

... the maps gt : S3 -> S3 given by multiplication by exp( i t ), for t in R, are isometries and ... leave the
Hopf fibration invartiant. Thus S3 has isometries that do't have an axis: the motion near any point is like
the motion near any other point. This is one way in which S3 seems rounder than S2. The one-parameter
family { gt } is called the Hopf flow. ...

... The descriptions of S3 via quaternions and via complex numbers can be combined. If we look at [the
quaternions] as a complex vector space, multiplication on the left by the quaternion i is the same as
multiplication by the complex number i, so the vector field Xi(p) = i p , for p in S3, induces the Hopf flow
on S3. ... because i plays no special role among the quaternions ... any pure quaternion of unit norm can be
used in lieu of i ... Thus there are many Hopf flows and many Hopf foliations on S3. In particular, we can
take three mutually orthogonal vector fields Xi, Xj, and Xk to get three mutually orthogonal families of
Hopf circles. ...

... If g in S3 is not +/- 1, the transformation x -> g x fits into the unique Hopf flow generated by the Hopf
field x -> p x , where p is the unit quaternion in the direction of the g purely imaginary component of g .
Similarly when h in S3 is not +/- 1 , the transformation x -> x h fits into a unique Hopf flow, generated by

http://rsp.math.brandeis.edu/3D-Filmstrip
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/%20http://rsp.math.brandeis.edu/
http://www.cs.ubc.ca/nest/imager/contributions/scharein/hopf/hopf.html
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a vector field x -> x p . The two kinds of Hopf flows are distinguished as left-handed or right-handed: the
circles near a given circle wind around it in a left-handed sense or in a right-handed sense ... any right-
handed Hopf flow commutes with any left-handed Hopf flow. ...". In a given Hopf Fibration, any two
Hopf circles are linked.

In terms of the Space S3, the GraviPhoton Moebius Alcubierre Warp Drive looks like a vortex in which the
Destination Space is pulled along the Hopf Flow Circles in toward the ship and, after the ship passes through it, is
expelled behind the ship.

 

Physically, the 4 covariant polarizations (t,x,y,z) of a GraviPhoton moving in the z-direction correspond to:

t-polarization = Flow in Time circle RP1 = Timelike movement;
z-polarization = Hopf Flow in Longitudinal Hopf circles (with plane of Hopf circle parallel to z-axis) of Hopf
Fibration = Spacelike movement in the z direction; and
x and y polarizations = trransverse polarization of conventional Far Field GraviPhoton.

The structure is that of a Penrose Twistor, as described in the book Spinors and Spacetime, volume 2, by Penrose and
Rindler (Cambridge 1986), pages 61-62: "... These curves are ... circles ... They twist around one another (hence the
term twistor!) in such a way that every pair of circles is linked ...
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... They lie on the set of coaxial tori ... [that] ... are the rotations about the z-axis of a system of coaxial circles in the
(x,z)-plane. From the point of view of the compactified space-time ... we should regard the hyperplane t = tau as being
compactified (conformally) by a point at infinity. It then becomes topologically a three-dimensional sphere S3 (of
which the hyperplane t = tau may be regarded as the stereographic projection). The vector field on S3 is everywhere
nonsingular and nowhere vanishing. The circles constitute what is known as a Hopf fibring of S3. With a suitable
scaling they become Clifford parallels on S3. ... all the circles in the hyperplane thread through the particular (smallest)
circle ... the radius of this smallest circle ... is given, generally, ... by the spin divided by the energy ...".

A sequence of Hopf tori, each made up of Hopf-Clifford circles, is shown in a .mpg movie on a UBC web page. Here
are three of the Hopf tori from that movie:

Can Hopf Structure produce coherent GraviPhoton phenomena?

Perhaps, by using

http://www.cs.ubc.ca/nest/imager/contributions/scharein/hopf/hopf.html
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a current of Electrons flowing in the surface of a 2-Torus Ring Ship.

Why Electrons? Because an Electron is a spin 1/2 particle, so that it is not only a localized particle, but that it is
Entangled with and Connected to the Global Universe in which it is located. Spin 1/2 particles orientation-entangled
with their environment are Fermions and their intrinsic orientation-entanglement can be mathematically described by
saying that Fermions are Quaternionic.

To see how orientation-entanglement works, look at this picture from Gravitation, by Misner, Thorne, and Wheeler
(Freeman 1972):

The orientation of the ball is related to the surrounding sphere by the tangle of the strings connecting them. As Louis
H. Kauffman says in his book Knots and Physics (World Scientific Publishing Co. 1991), a spin 1/2 particle is like a
ball attached to its surroundings by string.

Is such a GraviPhoton connection between locat particles and the Global Universe a reasonable thing to
see in our physical world?

Another example is the graviton-based Mach's Principle connection between local things and the Global
Universe, illustrated in Introduction to Cosmology, by J. V. Narlikar (2nd ed Cambridge 1993) by the
curvature of the surface of water in a bucket that is spinning with respcct to the Global Universe:

In their book Gravitation (Freeman 1973), Misner, Thorne, and Wheeler say: "... Einstein's theory ...
identifies gravitation as the mechanism by which matter there influences inertia here ...".

 

How can the GraviPhoton Entanglement Connection be useful?
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Consider the Ship in 2-dimensions as being built around the two focal points.

Then consider the 2-dimensional Ship as being a 2-dimensional cross section of a 2-dim Torus in 4-dimensions (torus
image from 3D-Filmstrip by Richard S. Palais):

Then consider the 2-dim Torus as part of a Hopf Fibration of a 3-sphere S3 in 4-dimensions.

Then consider Electons, all in the same coherent Entanglement Connection phase, flowing coherently along
Clifford-Hopf Circles (Clifford-Hopf torus (angle) images from 3D-Filmstrip by Richard S. Palais)

as shown by the green arrow on the red or white Clifford-Hopf Circle and thus coherently dragging the Rest of the
Global Universe from above, into the central hole of the 2-Torus, and then out the bottom in a higher-dimensional
version of the Elliptical Complex Conformal 2-dimensional flow.

http://rsp.math.brandeis.edu/3D-Filmstrip
http://rsp.math.brandeis.edu/
http://rsp.math.brandeis.edu/3D-Filmstrip
http://rsp.math.brandeis.edu/
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By symmetry, every Clifford-Hopf Circle Flow (red or white) has a corresponding Opposite Flow (blue) (Clifford-Hopf
torus (overhead) images from 3D-Filmstrip by Richard S. Palais)

 

and, like all Clifford-Hopf Circles, they are linked with each other.

 

Effectively, the Electrons produce GraviPhotons that produce the 4-dimensional Conformal Flow. In terms of the
Penrose and Rindler image,

the 2-Torus Ring Ship moves in 4-dimensional SpaceTime by Conformally pulling SpaceTime through the 2-Torus
Ring Ship, acting much like a StarGate Ring Ship.

Such Star-Gate Ring Ships might be regarded as a type of worm-hole, whose stability might be interpretable in terms
of ghosts. and whose engineering might involve Rodin Coil ring structures.

How could a 2-Torus Ring Ship be engineered? Perhaps by using a fermionic version a Bose-Einstein Condensate.
This could be related to a suggestion of Ivanenko and Vladimirov: Paul Hill (in Unconventional Flying Objects,
Hampton Roads 1995) quotes D. D. Ivanenko and Yu. S. Vladimirov (in Matter and Physical Fields - Part One of The
Earth in the Universe, translated 1968 in U.S. Department of Commerce Clearinghouse) as saying "... it may be
possible for electron-positron pairs to be transformed not only into photons, but also into gravitons".

The GraviPhoton 2-Torus Ring Ship is a GraviPhoton version of a Frame-Dragging Anti-Gravity Drive proposed by

http://rsp.math.brandeis.edu/3D-Filmstrip
http://rsp.math.brandeis.edu/
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Robert Forward:

Instead of Frame-Dragging by Einstein Gravity, you have Entanglement Connection Dragging by flow of Spin 1/2
Electron Spinors, which is effectively Dragging by Torsion in Einstein-Cartan Gravity.

 

 A useful configuration for such warp drives, etc., might be 4 Rodin coils arranged in the
Clifford-Hopf geometry of a Fuller Vector Equilibrium Cuboctahedron projection of a 24-cell

as in an Unconventional Unispace Earth Experiment.

 

How strong would such a GraviPhoton force be?

The GraviPhoton force strength factor is different from the gravitational G of the gravitational force equation F = G
mM / r^2,

and is also different from force strength factor of the electric force equation between two unit electric charges F = e^2
/ r^2 , where e is the electric charge, or amplitude for a single electron to emit or absorb a photon, and e^2 is the
electromagnetic fine structure constant 1 / 137.03608.

In the Far Field region of gravity, the modifications for the GraviPhoton force are as follows:

the geometric part of the GraviPhoton force is equal to the geometric part of the gravitational force strength,
which is 1; and
the mass factor part of the GraviPhoton force is stronger than the mass factor part of the gravitational force by a
factor of 1 / e^2 = 137.03608,

with the gravitational mass factor, in terms of the proton mass, being 1 / (Planck Mass)^2 = 10^(-38) =
(10^(-19))^2
and, as indicated by the astrophysical work of Wesson, the GraviPhoton mass factor, in terms of the proton
mass, being 137.03608 / (Planck Mass)^2 = 10^(-36) = (10^(-18))^2.

If the GraviPhoton force is about 137 times stronger than the gravitational force, then why is it not an obvious
everyday force?

Unlike gravitation, and like electromagnetism, the GraviPhoton force will cancel itself out in matter that is randomly
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oriented. The rotating astrophysical bodies that give evidence (described by Wesson) for the GraviPhoton force are
rotating in a coordinated way such that the cancellation does not occur.

In the Near Field Induction/Static Region of Strong Gravity, the GraviPhoton force has the same strength as the other
components of Gravity, which is the maximal value 1.

 
From the point of view of a neutral Kerr-Newman Black Hole, 
with coincident outer and inner event horizons, 
with irreducible mass M, angular momentum J, and charge Q: 

Q^2 + (J/M)^2 = M^2 

Dividing through by M^2, you get

J^2/M^4 = (J/M^2)^2 = 1 - (Q/M)^2

Setting Q/M = x you get

(assuming that p_astro(Wesson) = (G/C) (1/alpha), with natural
units G = c = 1 so that p_astro(Wesson) = 1 / alpha )

J = sqrt(1 - x^2) M^2 = p_astro(Wesson) M^2 = 137 M^2
so that 1 - x^2 = 137^2 and 

Q/M = x = sqrt(-137^2) = 137 i = 137 exp(pi/2)

and sqrt(x) = 11.7 exp(pi/4).  

Since amplitudes are inherently complex, there is no problem
with them being imaginary as well as negative or positive.

Since  x = Q/M, and sqrt(x) = sqrt( Q/M ), 
you get the magnitude

|sqrt(M)/sqrt(q)| = |sqrt( M/Q )| = 1/11.7 = 0.0855

Richard Feynman says in his book QED (Princeton 1988):
"... e - the amplitude for a real electron to emit or absorb a real photon. 
It is a simple number that has been experimentally determined 
to be close to -0.0854... 
the inverse of its square: about 137.03... has been a mystery ... 
all good theoretical physicists put this number up on their wall ...".

To see the physical meaning of the ratios Q/M and sqrt(M)/sqrt(q), 
consider: 

M^2 corresponds to area and 
                to number of classical q-bits of mass information, 
                represented by real numbers. 

M, irreducible mass of black hole, 
   corresponds to length (square root of area) and 
               to number of quantum q-bits of mass information,  
               represented by complex numbers with complex phase. 

sqrt(M) corresponds to spinor (square root of 4-vector) and 
                    carries orientation/entanglement with 4-dim spacetime
                    represented by quaternions.

Q^2 corresponds to number of classical q-bits of charge information, 
                represented by real numbers. 

Q, charge of black hole, 
   corresponds to number of quantum q-bits of charge information, 
               represented by complex numbers with complex phase. 

sqrt(Q) corresponds to square root of charge, 
                    which might be called a charge-spinor, 
                    represented by quaternions.  

The ratio sqrt(M) / sqrt(Q) = 0.0855 
corresponds to the amplitude for a charge-spinor 
to emit or absorb 
a GraviPhoton whose quaternionic property 
of orientation/entanglement with 4-dim spacetime 
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can alter 4-dim spacetime and its electromagnetic fields. 

In randomly oriented situations, the GraviPhoton effects cancel out 
and are not ordinarily observed. 

In coherent situations (such as macroscopic rotating bodies) 
the GraviPhoton alterations 
of 4-dim spacetime and its electromagnetic fields 
might be observed. 

The  ratio Q / M = 137 corresponds to 
the fact that the charge Q of a Kerr-Newman black hole 
carries more quantum information than its irreducible mass M 
by a factor of about 137. 

 

 

Tony Smith's Home Page ......
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Click here to see my remarks on the Golden Bonds of Consensus.

Click here to see my contributed paper to SESAPS 2002 (updated in August 2003) describing particle masses
(including the T-Quark), force strengths, Lie algebras and Symmetric Spaces, and Clifford Algebras and a generalized

Hyperfinite II1 von Neumann factor.

 

 The D4-D5-E6-E7-E8 VoDou Physics model predicts a Truth Quark mass
of about 130 GeV.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

The chart below, from Figure 6 of Chris Quigg's paper hep-ph/0001145, shows "... Indirect determinations of the
top-quark mass from fits to electroweak observables (open circles) and 95% confidence-level lower bounds on the
top-quark mass inferred from direct searches in e + e annihilations (solid line) and in pbar-p collisions, assuming that
standard decay modes dominate (broken line). An indirect lower bound, derived from the W-boson width inferred
from pbar-p to (W or Z) + anything, is shown as the dot-dashed line. Direct measurements of mt by the CDF
(triangles) and D0 (inverted triangles) Collaborations are shown at the time of initial evidence, discovery claim, and at
the conclusion of Run 1. The world average from direct observations is shown as the crossed box. ...". I have added the
blue line at 130 GeV, and the color of cyan for the region or Fermilab analysis of CDF and D0 events and the color of
green for the region of my analysis of them:

http://xxx.lanl.gov/abs/hep-ph/0001145


Truth Quark aka Top Quark

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TCZ.html[4/16/18, 1:18:13 AM]

Note that around 1994, the time of the Fermilab/CDF claim that the Truth Quark mass was around 170 GeV, the
Indirect determinations of the top-quark mass from fits to electroweak observables (open circles) rose from
around 130 GeV to around 170 GeV.

For further details of the material represented by these charts, see:

the rest of this page; and
some selected Truth Quark material, in inverse chronological order; and
1984-1992 history of the Truth Quark.

 

Should Fermilab, CDF, and D0 get a Nobel Prize? Click here to see my opinion.
What will Fermilab's Tevatron see during and after the year 2000?
Will the Fermilab Analysts See Only What They Want to See?
What about the LHC?

During Run 1 of the Fermilab Tevatron Collider, CDF claimed discovery of the T-quark in FERMILAB-PUB-94/097-
E, dated 26 April 1994:

http://www.fnal.gov/
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The green bars represent a bin in the 140-150 GeV range containing Semileptonic events considered by me to
represent the Truth Quark, but as to which CDF said "... We assume the mass combinations in the 140 to 150
GeV/c^2 bin represent a statistical fluctuation since their width is narrower than expected for a top signal. ...",

and the blue bars represent bins in the 150-190 GeV range containing Semileptonic events interpreted as Truth Quarks
by CDF, but considered by me to be poorly understood background.

In 1997, D0 similarly described events in hep-ex/9703008: 
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Similarly to the CDF histogram, the green bars represent a bin in the 130-140 GeV range containing Semileptonic
events deemed insignificant by D0, but considered by me to represent the T-quark,

and the blue bars represent bins in the 150-190 GeV range containing Semileptonic events interpreted as Truth Quarks
by D0, but considered by me to be poorly understood background.

In my opinion:

  DILEPTON EVENTS should be considered PRIMARY INPUT,

with SEMILEPTONIC EVENT DATA variances from the DILEPTON MASS being used to study models of
background and correct their deficiencies with respect to complicated electroweak and QCD phenomena,

and

with Tagged Semileptonic Events being better measures of Truth Quark Mass than untagged ones.  

 

Here are some results of Observations Before the Year 2000:

D0 August 1998 and June 1997 analyses of 6 Dilepton events gives a Truth quark mass of
about 168.4 GeV.

My analysis of the same events gives a Truth quark mass of about 136.7 GeV.

Details of the events, and the D0 analysis of the events, are in the 1997 UC Berkeley PhD thesis of Erich Ward
Varnes. Here, from page 159 of the Varnes thesis, is a Truth quark mass likelihood plot for one of the 6 events,

http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
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calculated by the neutrino weighting algorithm:

 

In this case, there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event. The solid line is the
plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are included by excluding the third
(lowest transverse energy) jet.

 

CDF analyzed of 9 of 11 Dilepton CDF events in February 1998,

and in October 1998 CDF revised their analysis using 8 Dilepton CDF events:
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it appears to me that CDF has kept the 8 highest-mass dilepton events, thrown away the 3 lowest-mass dilepton events
that were indicated to be in the 120-135 GeV range, and shifted the mass scale upward by about 10 GeV,

D0 analysis (hep-ex/9801025, dated 26 Jan 98) of 5 tagged lepton + jets t-tbar decay events
gives a Truth Quark Mass of 130-150 GeV for 3 of the 5 tagged events.

When event selection cuts were applied by D0 to the approximately 125 pb-1 of data from the 1992-1996 collider runs,
91 events were selected, 7 of which had a tag muon. After an additional cut based on Chi-squared less than 10, the 7
tagged events were reduced to the 5 shown on the histogram above (taken from Figure 25 of hep-ex/9801025). All 5 of
those tagged events also passed the Low Bias selection cut applied by D0.

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its analysis
because it was selected by the dilepton mass analysis. That event contained two electron candidates. However, one of
the electrons just grazed the edge of the outer drift chamber, passing through the inner layers but not the outer ones.
Thus, although there are hits in the inner layers, a complete track was not reconstructed. This event also contains a
muon near one of its jets, consistent with b quark decay. If this event is treated as a l +jets candidate, it has a fit Chi-
squared of 0.92 and fitted Truth Quark mass of 138.7 GeV (see footnote 10 of hep-ex/9801025).

 

http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
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CDF analysis (hep-ex/9801014, dated 30 Sep 97) of 14 SLT tagged lepton + 4 jet t-tbar decay
events gives a Truth Quark Mass of 142 GeV (+33, -14).

Events per 10 GeV/c^2 
                        Reconstructed Mass (GeV/c^2)

 

Truth Quark Pair Production Cross Section at Fermilab 1997: CDF is 38% greater than D0.

D0 January 1996 mass reconstruction analysis of 5 Dilepton events 
gave a Truth Quark mass of about 145 GeV (+32,-32). 

 
CDF Dilepton event 45047/104393 has been analyzed by Dalitz and Goldstein, 

obtaining a Truth Quark mass of about 136 GeV (+18,-14). 
 

D0 and CDF have observed Semileptonic events in the 150-200 GeV range 
that they have interpreted as a Truth Quark of about 173 GeV. 

 
D0 and CDF have also observed Semileptonic events in 

the 130-150 GeV range, but D0 and CDF do not consider them sigificant. 
 

As the D4-D5-E6-E7-E8 model Truth Quark mass is in the 130-150 GeV range, 
it is consistent with Dilepton values, 

and 
with the Semileptonic events that have been 
considered insignificant by D0 and CDF.  

 

 
My opinion is that: 
 

DILEPTON EVENTS, being more directly measured with fewer jets, give a relatively
ACCURATE TRUTH QUARK MASS.

 

SEMILEPTONIC EVENTS, even though there are more of them, 
involve BACKGROUND MODELS that use 

complicated calculations of electroweak and QCD processes 
that may not yet be fully understood, and so 

should NOT BE USED FOR PRIMARY DETERMINATION OF THE TRUTH QUARK MASS. 
 

The DILEPTON EVENT MASS should be considered PRIMARY INPUT.  

 

http://xxx.lanl.gov/abs/hep-ex/9801014
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SEMILEPTONIC EVENT DATA variances from the DILEPTON MASS should be used to
refine Background Models with respect to complicated electroweak and QCD phenomena,

especially in the 150-200 GeV range.

 

Fermilab, HERA, and LHC have seen interesting 150-200 GeV
phenomena.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

 

In the following two histograms, 
the green bars represent bins in the 130-150 GeV range 

with the Semileptonic events deemed insignificant by D0 and CDF
and  

the blue bars represent bins in the 150-190 GeV range 
with the Semileptonic events interpreted as Truth Quarks by D0 and CDF. 

 
The first histogram is of CDF events 
described in 1994 in FERMILAB-PUB-94/097-E 

The next histogram is of D0 events 
described in 1997 in hep-ex/9703008 
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HERA H1 has observed events above the 150 GeV energy range 
that were not predicted by standard DIS models. 

HERA ZEUS has observed fewer, but similar, events. 
 

Some have interpreted the HERA events as LeptoQuarks, 
but I think that the HERA events in the energy range above 150 GeV 
are the same phenomena that have been misidentified by CDF and D0 

as semileptonic Truth Quark events in the 150-200 GeV energy range.  
 

The following histogram shows that the HERA H1 events 
begin to appear with unusual frequency at the 150-200 GeV 

energy range in which CDF and D0 report semileptonic Truth Quark events, 
which energy range is shown in blue:  

The next histogram compares the HERA H1 observed data with 
the 1-sigma deviation line from the standard NC DIS expected data, 

with the 150-200 GeV energy range shown in blue: 
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It is clear that the 150-200 GeV phenomena do exist, 
as the experimenters at Fermilab and DESY do very good work, 

and all 4 detectors, D0, CDF, H1, and ZEUS are seeing 
something in the same energy region, 

even though the number of events is small. 

 

According to hep-ex/9910012 by the H1 and ZEUS Collaborations at HERA: "...Between mid-1994 and the end of
1997 the electron-proton collider HERA at DESY has been operated ... . In this period, ZEUS and H1 have collected e
+ p data samples corresponding to integrated luminosities of 47.7 pb^(-1) and 37 pb^(-1), respectively. In 1998 and the
first half of 1999, each experiment has taken about 15 pb^(-1) of ... data ... The excess in the H1 data is still present at
Me = 200 GeV but has not been corroborated by the 1997 data. Also ZEUS observes an excess at Mej > 200 GeV;
however, the decay angular distribution does not support a LQ interpretation ...

http://xxx.lanl.gov/abs/hep-ex/9910012
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... The symbols with statistical error bars represent the data, the histograms the DIS MC. The H1 data are shown before
(open triangles) and after (full dots, hatched histogram) a cut y>ymin(Me). The shaded area indicates the uncertainty of
the SM prediction. ...".  

 

In hep-ex/0001014, Recent Results from the L3 Experiment, Salvatore Mele of CERN says, [with some comments
by me set off by brackets]:  

"... A data sample corresponding to an integrated luminosity of 232 pb^(-1) was collected in 1997 and 1998 by the L3
experiment at LEP in e+ e- collisions at centre-of-mass energies between 181.7 GeV and 188.7 GeV. ...

... the cross sections for single W production ... [are compared in this figure] ...

... to the SM predictions obtained with the EXCALIBUR and GRC4F MC [Monte Carlo] programs. ...

[The data in the region 160 GeV to 180 GeV seem to be substantially higher than the Monte Carlo
predictions, indicating to me that the background in that region is incompletely understood.]

[In this figure,

http://xxx.lanl.gov/abs/hep-ex/0001014
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the data in the 175 GeV region is consistent with 4 generations of neutrinos, rather than 3, also indicating
to me that processes in that region are incompletely understood.]

... [the following figure] presents the evolution of the WW cross section with sqrt(s) as measured by L3,

compared with the theory predictions. ...

[Again, the data in the region around 180 GeV seem to be substantially higher than the Standard Model
predictions, indicating to me that the background in that region is incompletely understood.] ...".

 

If the 150-200 GeV phenomena are not Truth Quarks or LeptoQuarks, 
then what are they?  
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The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV. 

It is also possible that some of the phenomena may be due to 
the fact that a pair of charged W-bosons has mass of about 160 GeV, 

and a pair of neutral Z-bosons has mass of about 180 GeV, 
so that maybe something is going on with weak bosons 

in the 150-200 GeV energy range (perhaps involving Higgs scalars) 
that is not taken into account in the standard DIS models 

and background models with respect to which 
the 150-200 GeV phenomena have been identified.  

 
That might be consistent with the analysis of Bassler and Bernardi 

of the HERA events in which they conclude that the HERA data 
"... render unlikely an interpretation of the excess 
observed by [H1 and ZEUS] as originating from the 

decay of a single narrow resonance."  
 

What sort of W and Z interactions might omitted from those models? 
 

For one thing, HERA H1 says:  
"... It should be noted that inelastic single Z0 and W+- 
production is not contained in the standard DIS model ... 

and thus it is treated here as a background source.  
Especially contibutions from radiation of a Z0 or W+- 

from a quark can give rise to forward positrons 
and thus mimic NC DIS events at very high Q^2." 

 
For another, I note that HyperDiamond Feynman Checkerboard model, 

a discrete model similar to the continuum D4-D5-E6-E7-E8 model, predicts
at tree level (quark masses are constituent masses):  

 
The tree level mass of a Higgs scalar, about 146 GeV, 

is somewhat higher than, but roughly similar to, 
the tree level Truth quark mass of about 130 GeV. 

 
In the D4-D5-E6-E7-E8 physics model, 

the sum of the tree level masses mW+ + mW- + mZ0
of the 3 weak bosons W+, W-, and Z0, 

that is, the physical weak bosons below the Higgs mass scale, 
is the fundamental energy level vacuum expectation value v

of the Higgs scalar field. 
To give the tree-level particle masses  mW+ = mW- = 80.326 GeV 

and mZ0 = 91.862 GeV (as well as the other calculated
particle masses and force strength constants of the D4-D5-E6-E7-E8 model), 

P is set equal to 252.514 GeV. 
The D4-D5-E6-E7-E8 model assumed value v = about 80+80+92 = 252 GeV 

which is close to the tree level mass 
of the Truth quark T-T(bar) meson of about 260 GeV. 

 
Mw, the square root of the sum of the squares of the tree level masses 

of the 3 weak bosons W+, W-, and Z0, 
that is, the physical weak bosons below the Higgs mass scale, 

is 146.09298 GeV, which is very close to 
the mass of the tree level Higgs scalar mass of 145.789 GeV. 

 
The tree level mass of a pair of Higgs scalars, about 292 GeV, 

is somewhat higher than, but roughly similar to, 
the fundamental energy level vacuum expectation value v

of the Higgs scalar field, about 252 GeV, 
and 

the Truth quark T-T(bar) meson mass of about 260 GeV. 

http://xxx.lanl.gov/abs/hep-ex/9707024
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Each quark in the T-Tbar can decay very rapidly to  W  +  b  +  X 
(where X is just an indication for other miscellaneous stuff).  
 
 

The Higgs scalar is closely related to gravity in the D4-D5-E6-E7-E8 VoDou Physics model.

 

 

Here is some selected Truth Quark material, in inverse chronological
order.

Here is some 1984-1992 history of the Truth Quark.

 

The first paper I ever put on the Los Alamos e-print archive, Calculation of 130 GeV Mass for T-Quark, was at
MENTOR.LANL.GOV for years:

A few people, including me, who like the concepts of Truth and Beauty, still call the T-Quark the Truth Quark
instead of the Top Quark. I also call it Truth Ceng Zi, because Ceng Zi means quark in the language of the physicist
who first proposed it.

The D4-D5-E6-E7-E8 VoDou Physics model, which predicts a Truth Quark mass of about 130 GeV, describes our 4-
dimensional Physical SpaceTime; 4-dimensional Internal Symmetry Space; SU(3)xSU(2)xU(1) Gauge Bosons,
Gravity, the Higgs Mechanism, and Complex Propagator Phase; 3 Generations of Musaka/Ganesha Fundamental

http://xxx.lanl.gov/abs/hep-ph/9301210
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Elementary Fermion Particles.

The Musaka/Ganesha Particles are NOT the Physical Electrons, Neutrinos, and Quarks, but are the Musaka/Ganesha
Virtual Sea and Valence Particles in the Gaja/Ganesha Compton Vortices that are the Physical Electrons, Neutrinos,
and Quarks.

Click Here to see motivation for the terminology Musaka, Gaja, and Ganesha.

Click Here to see my view of the relationships among Musaka/Ganesha Fundamental Elementary Particles,
Gaja/Ganesha Physical Compton Vortex Elementary Particles, Near Field Gaja/Ganesha Compton Vortex Phenomena,
and Far Field Gaja/Ganesha Compton Vortex Phenomena.

Click Here to see hep-ex/9809011, an analysis of the T-Quark data at CDF and D0 from Fermilab's official point of
view. Fermilab's view is that Mt = 173.8 +/- 5.0 GeV, as opposed to my view of about 130 GeV. The paper hep-
ex/9809011 is a review article, substantially summarizing the data and analyses of earlier papers. The data and
analyses are discussed in more detail in the rest of this web page, and the pages to which it is linked.

 

 

Click here to see my remarks on the Golden Bonds of Consensus.  

 

Tony Smith's Home Page

......

http://xxx.lanl.gov/abs/hep-ex/9809011
http://xxx.lanl.gov/abs/hep-ex/9809011
http://xxx.lanl.gov/abs/hep-ex/9809011
http://xxx.lanl.gov/abs/hep-ex/9809011
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Truth Quark, Higgs, and Vacua

Frank D. (Tony) Smith, Jr., Cartersville - July 2003. Click here for a pdf version.

Abstract:

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

The mass of the Truth Quark is related to three different energy levels:

130 GeV - predicted by my physics model ( a constituent mass calculated for an effective low energy ( <
phi_vac > = 252 GeV ) single-vacuum Standard Model ), and seen experimentally at Fermilab according to my
analysis of their data;

 

173 GeV - predicted by Froggatt using the Standard Model with two vacua, one conventional low-energy with <
phi_vac1 > = 246 GeV and the other at Planck energy with < phi_vac2 > = 10^19 GeV, and seen experimentally
according to Fermilab's analysis of their data; and

 

225 GeV - corresponding ( as explained by Froggatt ) to an infrared fixed point for the Standard Model,
assuming its validity to the Planck energy 10^19 GeV, and also corresponding to some observed events in the
200 GeV energy range.

 

All three energy levels can be seen in Fermilab data, including the original Fermilab CDF Semileptonic histogram in
FERMILAB-PUB-94/097-E, dated 26 April 1994:
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and a similar 1997 Fermilab D0 Semileptonic histogram in hep-ex/9703008:

In both histograms the green bars the 130 GeV range containing Semileptonic events deemed insignificant by
Fermilab's analysts, but considered by me to represent the Truth quark;

the cyan-blue bars represent bins in the 173 GeV range containing Semileptonic events interpreted as Truth Quarks by
D0; and
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the magenta bars represent bins in the 225 GeV range containing Semileptonic events not considered by Fermilab's
analysts or by me as corresponding to either 130 GeV or 173 GeV Truth Quarks.

 

Rather than ask:

"Which energy level corresponds to the true Truth Quark mass?"

it may be more useful to ask:

"Can all three energy levels correspond to the Truth Quark, being a ground state (130 GeV)
and two excited states (173 GeV and 225 GeV) ?".

I think the answer may be Yes - here is why:

Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138:

The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < phi_vac1 > = 252
GeV ) ground state that is well within the Stability Region below the Triviality Bound and above the Vacuum Stability
bound for a Standard Model with a high-energy cut-off that goes all the way to the Planck energy 10^19 GeV.

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped up along the
red curve within the Stability Region until it hits the Standard Model Critical Point at the magenta dot, where it will be
a Standard Model Truth Quark excited state with mass-energy 225 GeV.

Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by definition on the
Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 252 GeV ) is no longer stable,
and a new vacuum phi_vac2 forms.

In my physics model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy Standard Model,

http://xxx.lanl.gov/abs/hep-ph/0307138
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Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more unified structure with a
Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford algebra, an 8-dimensional Spacetime, and
a corresponding high-energy vacuum with < phi_vac2 > = 10^19 GeV = Planck energy.

When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained by Froggatt )
so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 GeV excited Truth Quark
state decays, moving along the blue curve along the Vacuum Stability bound to an intermediate excited state at the
cyan dot at a Truth Quark mass of 173 GeV.

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck energy
phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) then the cyan dot
173 GeV intermediate excited Truth Quark state decays along the green curve to the more stable Truth Quark low-
energy Standard Model one-vacuum ground state at constituent mass of 130 GeV, the green dot.

As a result:

The Truth Quark may provide a Window on the 8th Dimension.

 

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton events, for
which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 6 D0 dilepton events
described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029 have 3 jets, and I will
here discuss the kinematics of two of those events to illustrate the above-described Truth Quark - Higgs - Vacua
process.

Here are the Kinematics of two of the 6 D0 Dilepton events, from Appendix B.2 of the 1997 UC Berkeley PhD thesis
of Erich Ward Varnes. (Similar kinematic data are presented in D0 August 1998, hep-ex/9808029.) In the Varnes
Kinematics tables, there are two numbers for each jet: one is energy after CAFIX corrections; and the second (in
parentheses) is energy after post-CAFIX corrections.

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting algorithm,

has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the Standard

http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
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Model Critical Point Truth Quark excited state at the magenta dot.

If only the 2 highest energy jets are included ( the dashed line in the graph ), it has energy around 170 GeV,
corresponding to the 2-vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet
would correspond to the decay down the blue curve along the Vacuum Stability bound.

This same event, if analyzed usingthe matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...",

indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state at constituent
mass of 130 GeV at the green dot.

 

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the neutrino
weighting algorithm:

 

It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to the 2-vacuum
intermediate excited Truth Quark state at the cyan dot.

If only the 2 highest energy jets are included ( the dashed line in the graph ), it has energy around 130 GeV,
corresponding to the Truth Quark low-energy Standard Model one-vacuum ground state at constituent mass of 130
GeV at the green dot, and the energy of the third jet would correspond to the decay down the green curve.

 

 

C. D. Froggatt, in hep-ph/0307138, explained some of the relationships among the

http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ph/0307138


Truth Quark, Higgs, and Vacua

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TQvacua.html[4/16/18, 1:18:16 AM]

Truth Quark, Higgs, and Vacua:

"... It is only the top quark which has a mass of order the electroweak scale < phi_ws > = 246 GeV and a
Yukawa coupling of order unity. All of the other charged fermion masses are suppressed relative to the
natural scale of the SM [Standard Model]. ... the self-consistency of the pure SM up to some physical cut-
off scale /\ imposes constraints on the top quark and Higgs boson masses.

The first constraint is the so-called triviality bound: the running Higgs coupling constant
lambda(mu) should not develop a Landau pole for mu < /\.
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should
not become negative leading to the instability of the usual SM vacuum.

These bounds are illustrated ... in Fig. 3 ...

[ I modified Fig. 3 by adding the green dot, indicating the Truth Quark and Higgs masses predicted by my theoretical model in the
context of the Standard Model and a single Higgs vacuum. ]

... where the combined triviality and vacuum stability bounds for the SM are shown for different values of
the high energy cut-off /\. The allowed region is the area around the origin bounded by the co-ordinate
axes and the solid curve labelled by the appropriate value of /\. In the following we shall be interested in
large cut-off scales /\ = 10^15 - 10^19 GeV, corresponding to the grand unified (GUT) or Planck scale.
The upper part of each curve corresponds to the triviality bound. The lower part of each curve coincides
with the vacuum stability bound and the point in the top right hand corner, where it meets the triviality
bound curve, is the quasifixed infra-red fixed point for that value of /\. ...

... one finds an effective infrared stable quasifixed point at the scale mu = mt, where the QCD gauge
coupling constant ... is slowly varying ... The quasifixed point prediction of the top quark mass is based on
two assumptions: (a) the perturbative renormalisation group equations are valid up to some high (e. g.
GUT or Planck) energy scale /\ = 10^16 - 10^19 GeV, and (b) the top Yukawa coupling constant is large
at the high scale ... Neglecting the lighter quark masses and mixings, which is a good approxmation, ...
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[t]he nonlinearity of the renormalisation group equations then strongly focuses ...[the top Yukawa coupling
constant] ... at the electroweak scale to its quasifixed point value. We note that while there is a rapid
convergence to the top Yukawa coupling fixed point value from above, the approach from below is much
more gradual. The renormalisation group equation for the Higgs self-coupling ... similarly focuses
lambda(mu) towards a quasifixed point value, leading to the SM fixed point predictions ...for the running
top quark and Higgs masses:

mt = 225 GeV
mH = 250 GeV

... According to ... the Multiple Point Principle (MPP) ... nature chooses coupling constant values such that
a number of vacuum states have the same energy density. ... This scenario is discussed in more detail in
Holger Nielsen's lectures ... This MPP assumption, of course, explicitly introduces a fine-tuning
mechanism, namely the degeneracy of the vacua. We shall use MPP ... to predict the top quark and SM
Higgs masses, by postulating the existence of a vacuum state at the fundamental (Planck) scale < phi_ws
> = /\_Planck = 10^19 GeV degenerate with the usual SM vacuum having < phi_ws > = 246 GeV. ... The
application of the MPP to the pure Standard Model ... with a cut-off close to /\_Planck, implies that the
SM parameters should be adjusted, such that there exists another vacuum state degenerate in energy
density with the vacuum in which we live. This means that the effective SM Higgs potential Veff (
phi_ws) should have a second minimum degenerate with the well-known first minimum at the
electroweak scale < phi_ws > = phi_vac1 = 246 GeV. Thus we predict that our vacuum is barely stable
and we just lie on the vacuum stability curve in the top quark, Higgs particle (pole) mass (Mt, MH) plane.
Furthermore we expect the second minimum to be within an order of magnitude or so of the fundamental
scale, i.e. < phi_ws > = phi_vac2 = /\_Planck. In this way, we essentially select a particular point on the
SM vacuum stability curve and hence the MPP condition predicts precise values for Mt and MH. .. Their
values at the electroweak scale give our predicted combination of pole masses ... :

Mt = 173 ± 5 GeV
MH = 135 ± 9 GeV

... Note that the top quark mass, Mt = 174 ± 5 GeV, measured at FermiLab is interpreted as the pole mass.

...".

 

The Multiple Point Principle (MPP) is further described in hep-ph/9511371 by C. D. Froggatt and H. B. Nielsen,
where they say:

"... For some time ... we have put forward the idea that Nature should choose coupling constant values
such that several "phases" can coexist, in a very similar way to the stable coexistence of ice, water and
vapour (in a thermos flask for example) in a mixture with fixed energy and number of molecules. This
assumption is what we called the "multiple point criticality principle". Now it is well-known that the pure
Standard Model, with one loop corrections say, can have two minima in the effective Higgs field potential.
If really there were some reason for Nature to require phase coexistence it would be expected that the
"vacua" corresponding to these minima should be able to energetically coexist, which means that they
should be degenerate. That is to say the effective Higgs potential should take the same value in the two
minima: V_eff ( phi_min1 ) = V_eff ( phi_min2 ). This condition really means that the vacuum in which
we live is just barely stable; we are just on the border of being killed by vacuum decay. ... In the analogy
of the ice, water and vapour system, the important point for us is that by enforcing fixed values of the
extensive quantities, such as energy, the number of moles and the volume, you can very likely come to
make such a choice of these values that a mixture has to occur. In that case then the temperature and
pressure ( i.e. the intensive quantities) take very specific values, namely the values at the triple point. We
want to stress that this phenomenon of thus getting specific intensive quantities only happens for first
order phase transitions, and it is only likely to happen for rather strongly first order phase transitions. By

http://xxx.lanl.gov/abs/hep-ph/9511371
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strongly first order, we here mean that the interval of values for the extensive quantities which do not
allow the existence of a single phase is rather large. Because the phase transition between water and ice is
first order, one very often finds slush (partially melted snow or ice) in winter at just zero degree celsius.
And conversely you may guess with justification that if the temperature happens to be suspiciously close
to zero, it is because of the existence of such a mixture: slush. But for a very weakly first order or second
order phase transition, the connection with a mixture is not so likely. In the analogy considered in this
paper the coupling constants, such as the Higgs self coupling and the top quark Yukawa coupling,
correspond to intensive quantities like temperature and pressure. If the vacuum degeneracy requirement
should have a good chance of being relevant, the "phase transition" between the two vacua should be
strongly first order. That is to say there should be an appreciable interval of extensive variable values
leading to a necessity for the presence of the two phases in the Universe. ... If, as we shall assume, Planck
units reflect the fundamental physics it would be natural to interpret this strongly first order transition
requirement to mean that, in Planck units, the extensive variable densities ... for the two vacua should
differ by a quantity of order unity. Phenomenologically we know that | phi |^2 is very small in Planck units
for the vacuum in which we live, and thus the only way to get the difference of order unity ( or larger) is
to have the other vacuum have | phi |^2 of the order of unity in Planck units ( or larger). From the
philosophy that Planck units are the fundamental ones, we should really expect the average | phi |^2 in the
other phase just to be of Planck order of magnitude. It is the main point of the present article to compute
the implications of the following two assumptions, which could naturally be satisfied according to the
above fixed extensive quantity argument:

a) The two minima in the Standard Model effective Higgs potential aredegenerate: Veff ( phi_min1 )
= Veff ( phi_min2 ).
b) The second minimum, which is not the one in which we live, has a Higgs field or Higgs field
squared of the order of unity in Planck units ...[this assumption is]... what we called the "strong first
orderness of the phase transition". ...

... If we take it that the top mass agreement and the acceptable Higgs mass prediction are not accidental,
then we must accept the crucial content of the assumptions:

1. The pure Standard Model is valid up to the Planck scale, at least as far as the top quark and Higgs
interactions are concerned. This would mean that no new physics interacts significantly with the top
or Higgs particles before the Planck scale; in particular supersymmetry would not be allowed.
2. There is a need for some physical explanation of the principle of degenerate phases. This means
that we either have some coexistence of phases in space or more likely in spacetime (the latter
threatening locality, e.g. baby universes) or we need another mechanism doing the same job. ... our
effective coupling constant(s) - we here really think of m_H1^2 the bare Higgs mass squared - gets
possibly influenced, for instance, from the future or from very far away places and times. This is
really the same effect as in baby universe theory ... The baby universes quite obviously cause
connections between far separated space time points, without any restriction as to whether that may
allow the future to influence us (especially the value of the coupling constants). In fact the
considerations of this section can be considered as a derivation of our prediction for the top and
Higgs masses from a class of models containing baby universe theory as a special case. ...".

 

 

Some related material and references can be found on my home page on the web at URL

http://www.innerx.net/personal/tsmith/TShome.html

and on pages linked therefrom.

http://www.innerx.net/personal/tsmith/TShome.html


Truth Quark, Higgs, and Vacua

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TQvacua.html[4/16/18, 1:18:16 AM]

A web URL for this html paper is

http://www.innerx.net/personal/tsmith/TQvacua.html

 

Tony Smith's Home Page

......
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Lie Algebra E8 from Clifford Algebra Cl(8)

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/E8fromClif8.html[4/16/18, 1:18:19 AM]

Tony Smith's Home Page

E8 Lie Algebra from Clifford Algebra Cl(8)
and also D4-D5-E6-E7-E8 of my VoDou Physics Model, as well as B4 and

F4

The Clifford Algebra Cl(8) has dimension 2^8 = 256.

Since 256 = 16 x 16 = 2^4 x 2^4, the full spinors of Cl(8) are 16-dimensional, and the half-spinors of Cl(8) are 8-
dimensional.

Cl(8) has graded structure

1   8  28  56  70  56  28   8   1

The 28-dimensional grade-2 bivectors of Cl(8) form the Lie Algebra Spin(8).

 

The E8 Lie Algebra is the sum (on this page I am using the word "sum" very imprecisely) of

the 120-dimensional Spin(16) Lie Algebra of the 2^16 = 256 x 256 = 65,536-dimensional Cl(16) Clifford Algebra

and

one 2^7 = 128-dimensional Cl(16) half-spinor space.

To construct E8 from Cl(8):  

First, construct the 120-dimensional Spin(16) from Cl(8):

Since Cl(16) can be written as the tensor product Cl(16) = Cl(8) x Cl(8), the graded structure of Cl(16) can be written
in terms of the graded structure of Cl(8) as follows:

1     8    28    56    70    56    28     8     1
      8    64   224   448   560   448   224    64     8
           28   224   784  1568  1960  1568   784   224    28
                 56   448  1568  3136  3920  3136  1568   448    56
                       70   560  1960  3920  4900  3920  1960   560    70
                             56   448  1568  3136  3920  3136  1568   448    56
                                   28   224   784  1568  1960  1568   784   224    28
                                          8    64   224   448   560   448   224    64     8
                                                1     8    28    56    70    56    28     8     1

1    16   120   560  1820  4368  8008 11440 12870 11440  8008  4368  1820   560   120    16     1

Therefore:

Spin(16) = 120 = 28x1 + 8x8 + 1x28 = 28 + 64 + 28, and

Spin(16) is the sum of two copies of Spin(8)

plus the square of the 8-dimensional Cl(8) grade-1 vector space.
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Second, construct the 128-dimensional half-spinors of Cl(16) from Cl(8):

The Cl(8) half-spinors are 8-dimensional, so that the Cl(8) full-spinor space is 8e + 8o = 16-dimensional, where 8e is
one half-spinor 8-dimensional space and 8o is the other mirror image half-spinor 8-dimensional space.

ou can construct the spinor space of Cl(16) as the tensor product ( 8e + 8o ) x ( 8e + 8o ) as follows:

8ex8e  +  8ex8o          
          8ox8e  +  8ox8o

If ee and oo correspond to e, and if eo and oe correspond to o, we have:

64e   + 128o  +   64e 

so that the Cl(16) spinors are (64 + 64)e + 128o = 256-dimensional, and

the Cl(16) half-spinors are 128-dimensional and are the sum of the squares of the two 8-dimensional Cl(8) half-
spinor spaces.

 

Therefore:

248-dimensional E8 is the sum of

two copies of 28-dim Spin(8)

plus

the 64-dim square of the 8-dimensional Cl(8) grade-1 vector space

plus

the sum of the 64-dim squares of the two 8-dimensional Cl(8) half-spinor
spaces.

 

and
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256-dimensional Cl(8) is the sum of

248-dim E8

plus

the 8-dim vector space of Cl(8).

 

E8 is the sum of 28-dim Spin(8) plus Octonionic versions of the two 8-dim half-spinor spaces of Cl(8) and the 8-dim
vector space of Cl(8), each of which is 8x8 = 64-dimensional.

The second 28-dimensional Spin(8) corresponds to the Octonionic Spin(8) symmetries of each of the two half-spinor
spaces and of the vector space. Note that the same Octonionic Spin(8) is used for each of the two half-spinor spaces

and for the vector space, as is consistent with the fact (noted by Geoffrey Dixon in his book on Divison Algebras) that
the left-adjoint and right-adjoint actions of the Octonions are both isomorphic to each other, and are also isomorphic to

the 8x8 matrix algebra over a real 8-dim vector space.

 

What about D4-D5-E6-E7-E8 of my VoDou Physics Model, as well as B4
and F4 ?

Here is the analogous pattern for 133-dimensional E7:

E7 is the sum of 28-dim Spin(8) plus Quaternionic versions of the two 8-dim half-spinor spaces of Cl(8) and the 8-dim
vector space of Cl(8), each of which is 4x8 = 32-dimensional.

The central 9 elements correspond to the Quaternionic SU(2) symmetries of each of the two half-spinor spaces and of
the vector space. Note that distinct Quaternionic SU(2)s are used for each of the half-spinor spaces, as is consistent
with the fact (noted by Geoffrey Dixon in his book on Divison Algebras) that the left-adjoint and right-adjoint actions
of the Quaternions are not isomorphic to each other, nor are they 4x4 matrix algebras over a real 4-dim vector space.

 

Here is the analogous pattern for 78-dimensional E6:
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E6 is the sum of 28-dim Spin(8) plus Complex versions of the two 8-dim half-spinor spaces of Cl(8) and the 8-dim
vector space of Cl(8), each of which is 2x8 = 16-dimensional.

The central 2 elements correspond to the Complex U(1) symmetries of the spinor spaces and of the vector space. Note
that the same Complex U(1) is used for both of the half-spinor spaces, as is consistent with the fact (noted by Geoffrey
Dixon in his book on Divison Algebras) that the left-adjoint and right-adjoint actions of the Complex numbers are
both isomorphic to each other, but are not 2x2 matrix algebras over a real 2-dim vector space.

 

Here is the analogous pattern for 45-dimensional D5:

D5 is the sum of 28-dim Spin(8) plus a Complex versions of the 8-dim vector space of Cl(8), which is 2x8 = 16-
dimensional. D5 is the Spin(10) Lie algebra of the Clifford Algebra Cl(10), which factors by tensor product into Cl(10)
= Cl(2) x Cl(8). Since the graded structure of Cl(2) is 1 + 2 + 1, the graded structure of Cl(10) is

1     8    28    56    70    56    28     8     1
      2    16    56   112   140   112    56    16     2
            1     8    28    56    70    56    28     8     1

1    10    45   120   210   252   210   120    45    10     1

The 1 of the 45 corresponds to the grade-2 bivector of Cl(2), acting as U(1) on the 2-dim vector space of Cl(2). It is
represented on the pattern by the central element corresponding to the Complex U(1) symmetry of the Complex
version of the Cl(8) vector space.

 

Here is the analogous pattern for 28-dimensional D4:
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D4 is the 28-dim Spin(8) of the Cl(8) Clifford Algebra with graded structure

1 8 28 56 70 56 28 8 1

 

Here is the analogous pattern for 36-dimensional B4:

B4 is the sum of 28-dim Spin(8) plus the 8-dim vector space of Cl(8). B4 is the Spin(9) Lie algebra of the Clifford
Algebra Cl(9), which factors by tensor product into Cl(9) = Cl(1) x Cl(8). Since the graded structure of Cl(1) is 1 + 1,
the graded structure of Cl(9) is

1     8    28    56    70    56    28     8     1
      1     8    28    56    70    56    28     8     1

1     9    36    84   126   126    84    36     9     1

 

Here is the analogous pattern for 52-dimensional F4:

F4 is the sum of 28-dim Spin(8) plus the two 8-dim half-spinor spaces of Cl(8) and the 8-dim vector space of Cl(8).

Note that the 16-dimensional symmetric space F4 / Spin(9) is the Octonion Projective Plane, which is represented on
the pattern by the two 8-dim half-spinor spaces of Cl(8).
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I repeat that on this page I have used the word "sum" very imprecisely.

 

Tony Smith's Home Page

......
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Tony Smith's Home Page

What ARE Clifford Algebras ?

Why do I like Clifford Algebras?

Chris Tickle, in August 2001, asked me about Clifford algebras: 
"... What would be the first thing you would tell me, 
what would be the first example you would show me,and 
what would be the first application you would show me? ...".

Here is substantially what I said in reply: 

The first thing that I would tell you would be that Clifford algebras
(working over the real numbers and using Euclidean signature)
have the structure of the binomial triangle,
so that the Clifford algebra Cl(n) has structure like:

n                                           Total
                                          Dimension
 
0                   1                   2^0 =   1= 1x1
1                 1   1                 2^1 =   2= 1+1
2               1   2   1               2^2 =   4= 2x2
3             1   3   3   1             2^3 =   8= 4+4
4           1   4   6   4   1           2^4 =  16= 4x4
5         1   5  10  10   5   1         2^5 =  32=16+16
6       1   6  15  20  15   6   1       2^6 =  64= 8x8
7     1   7  21  35  35  21   7   1     2^7 = 128=64+64
8   1   8  28  56  70  56  28   8   1   2^8 = 256=16x16
9 1   9  36  84  126 126 84  36   9  1  2^9 = 512=256+256

... etc ...

------------------

The first example that I would show you would be the simplest:

Cl(0) is 1-dimensional and looks like the real numbers.

To me this is important because it means that very big Cl(n)
algebras arise naturally from the single element 0.
It lets me, in my physics model,
build a math model for the whole universe from 0,
and I think that it is fun to construct everything from nothing.

------------------

The first "application" would be that
Cl(2) is 4-dimensional (it is the quaternions),
but
its graded structure is   1  2  1

The first 1 (called grade 0) is the scalars
(here I am working with real numbers as scalars).

The 2 (called grade 1) is a 2-dimensional vector space
(which I take to be the complex plane).
This illustrates that the grade-1 elements of Clifford algebras
form vector spaces, and can be called vectors.

The second 1 (called grade 2) is the
Lie algebra of the rotation group of the plane,
the 1-dimensional U(1) circle rotation group.
This illustrates that the grade-2 elements of Clifford algebras
form the Lie algebra of rotations in the space of vectors,
and the grade-2 elemenents can be called bivectors.

  (As a remark, note that I skipped Cl1), with structure 1+1,
   which is the complex numbers. In a real lecture I might mention
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   that I skipped Cl(1) to get to Cl(2).)

=================================================================

If I could go further, I would say:

Cl(3) has structure 1 3 3 1,
with 3-dim vectors and 3-dim bivectors,
representing the 3-dim Lie algebra of rotations in 3-dim space;

Cl(4) has structure 1 4 6 4 1,
with 4-dim vectors and 6-dim bivectors,
representing the 6-dim Lie algebra of rotations in 4-dim space
(if you go to Minkowski signature, the 6-dim Lie algebra
gives you 3-dim spatial rotations plus 3-dim Lorentz boosts); and

If you go up to large n (large with respect to 8),
the structure of Cl(n) can be understood
by using a factorization theorem, the Periodicity Theorem:

Cl(n) = Cl(8) x Cl(n-8)      (where x denotes tensor product).

Therefore, ALL Clifford algebras can be understood in terms
of Cl(8) and the Cl(k) for k less than 8,
so,
in a sense,
Cl(8) is the fundamental building block of ALL big Clifford algebras,
because
they can be embedded in a Cl(8n) = Cl(8) x ...(n times)... x Cl(8)
which is just a tensor product of a lot of Cl(8) algebras.

That is why Cl(8) is the basic building block of my physics model.

Here are more details about why I like and use Clifford Algebras:

Clifford algebras have a natural Bit-Representation related to Information Theory.

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

Clifford algebras Cl(N) for very large N may describe Simplex Physics at the Highest Energies, Cl(N) breaks up into
the Periodicity-8 tensor product

Cl(N) = Cl(8) x ...N/8 times... x Cl(8))

of N/8 factors, each of which is Cl(8). Cl(8) is 16x16 = 256-dimensional:

Cl(8) is the basic building block of a generalization of the hyperfinite II1 von Neumann algebra factor.
Cl(8) contains the D4 Lie algebra Spin(8), which is the basic starting point of my D4-D5-E6-E7-E8 VoDou
Physics model.
Cl(8) has Octonionic structure, thus inheriting some useful Reflexivity from the Octonionic structure.

The reduction means that you can understand very large things as nested versions of Cl(8), which by itself is a 256-dim
thing that is small enough for the human mind to comprehend.
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In Quantum Consciousness, states of mind correspond to elements of very large Clifford algebras, such as Cl(10^18),
and consciousness processes resemble Quantum Games.

Human divination systems are manifestations of a fundamental way of perceiving phenomena of Life, the Universe,
and Everything. The most fundamental (and oldest) such system is IFA, also known as VoDou, which, like the
Clifford Algebra Cl(8), is based on 16x16 = 256 elements. Other systems, such as I Ching, which is based on 8x8=64
elements, seem to me to correspond to subsets of IFA - VoDou.

I learned about Clifford Algebras from studying under David Finkelstein at Georgia Tech since around 1981. Both
David Finkelstein and I use the the Periodicity-8 tensor product Cl(N) = Cl(8) x ...N/8 times... x Cl(8)) in our physics
models. With respect to his model, David Finkelstein says "... An assembly with Clifford statistics we call a squad.
The Spinorial Chessboard shows how the dynamics, a large squad of chronons, can spontaneously break down into a
Maxwellian assembly of squads of 8 chronons each. Squads of 8 are special this way. ...". Also, see, for example, the
paper hep-th/0009086, Clifford Algebra as Quantum Language, by James Baugh, David Ritz Finkelstein, Andrei
Galiautdinov, and Heinrich Saller, and the paper by D. Finkelstein and E. Rodriguez, The quantum pentacle,
International Journal of Theoretical Physics 23, 887-894 (1984).

I use the conventions of Ian Porteous with respect to signature of Clifford Algebras.

Compare the Cl(N) associative graded Clifford Algebra with the not-necessarily-associative ungraded 2^N-ion
Algebra. In particular, compare Cl(8) with Voudon 2^8-ions.

 

What ARE Clifford Algebras and Spinors?

Some very useful links are:

a web site of Pertti Lounesto, who in my opinion has the most detailed knowledge of Clifford algebras of
anyone on our planet;
a Clifford Algebra WWW Home Page by Bill Pezzaglia; and
some references, including reference to a bit representation of Clifford Algebras by Michael Gibbs.

What follows is my non-rigorous, non-technical attempt at an answer. Note that my signature conventions are similar
to those of Porteous, and may differ from the sign conventions of other authors.

I also discuss Clifford Algebras

in Minkowski Spacetime,
in the Structure of the D4-D5-E6-E7-E8 VoDou Physics Model, and

in Clifford Paths to the D4-D5-E6-E7-E8 VoDou Physics Model.

Clifford algebras are really the Algebras of Geometry, which is why Clifford called them Geometric Algebras. We
will see that:

CLIFFORD ALGEBRAS are the ALGEBRAS of

VECTOR SPACES,
their ROTATIONS, and

their SPINORS.

We will use the vectors of the original vector space to build bigger vector spaces.

http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://xxx.lanl.gov/abs/hep-th/0009086
http://xxx.lanl.gov/abs/hep-th/0009086
http://xxx.lanl.gov/abs/hep-th/0009086
http://www.teli.stadia.fi/%7Elounesto/
http://www.teli.stadia.fi/%7Elounesto/
http://www.clifford.org/%7Eclf-alg
http://members.aol.com/jmtsgibbs/
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Lie algebras of rotations will be defined by Clifford algebra commutators of pairs of vectors.

Spinors will appear as rows or columns in Clifford matrix algebras.

Real Clifford algebras have 8-fold Periodicity.

Clifford Algebras can be used to construct the Division Algebras.

 2x2 Matrices of Clifford Numbers give Moebius Transformations.

The Dirac Operator is the natural differential operator for spinors.

Clifford Algebras and the D4-D5-E6-E7-E8 VoDou Physics Model
Clifford Paths for the D4-D5-E6-E7-E8 VoDou Physics Model
From Split Cl(4,4) 

Real Process through Cl(4,3) and Cl(4,2) and Cl(3,1)
Quaternionic Process through Cl(3,4) and Cl(2,4) and Cl(1,3) (Physical Spacetime with signature -+++ )

From Euclidean Cl(0,8) through Cl(0,6) and Cl(0,4)

References and Background Material for the Clifford Paths for the D4-D5-E6-E7-E8 VoDou Physics Model:

 | Ahlfors | Porteous | Lounesto | Gilbert and Murray |

 
Now, we must construct the Clifford algebras.  
 
BEGIN with a real vector space V(p,q) of dimension n 
and signature (p,q), where n = p+q, 
p is the dimension of the negative definite subspace of V, 
and q is the dimension of the positive definite subspace. 

There is no real consensus as to the sign convention here, 
so I chose this one, following Ian Porteous. 

Ian Porteous, in his book Clifford Algebras and the Classical Groups (Cambridge 1995), says at pages 123-124:

"... It is shown that, for any finite-dimensional real quadratic space X, there is a real associative algebra, A
say, with unit element 1, containing isomorphic copies of R and X as linear subspaces such that, for all x
in X, x^2 = -x^(2).

If the algebra A is also generated as a ring by the copies of R and X or, equivalently, as a real algebra by
{1} and X, then A is said to be a (real) Clifford algebra for X (Clifford's term ... was geometric algebra).

It is shown that such an .algebra can be chosen so that there is also on A an algebra anti-involution A -> A
; a -> a' such that, for all x in X , x' = -x . ...

To simplify notations in the above definitions, R and X have been identified with their copies in A. More
strictly, there are linear injections a : R -> A and i : X -> A such that, for all x in X, (i(x))^2 = -a(x^(2)),
the unit element in A being a(1).

The minus sign in the formula x^2 = -x^(2) can be a bit of a nuisance at times. One could get rid of it at
the outset, simply be replacing the quadratic space X by its negative. However, it turns up anyway in
applications, and so we keep it in.

...the existence of a Clifford algebra for an arbitrary n-dimensional quadratic space X is implied by the
existence of a Clifford algebra for the neutral non-degenerate space R(n,n). Such an algebra is constructed
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below in Corollary 15.18. ... [The Corollary 15.18 says (at page 131) that for each n, the endomorphism algebra R(2^n) (of
2^n x 2^n matrices) is a universal Clifford algebra for the neutral non-degenerate space R(n,n). That is, Cl(n,n) = R(2^n). Porteous's
proof is by induction. The basis is that R is a universal Clifford algebra for R(0,0) ... Porteous says (at page 167) that, given a
universal real Clifford algebra A for a finite-dimensional non-degenerate real quadratic space X, the real algebra A(2) of 2x2
matrices with entries in A is a universal real Clifford algebra for the real quadratic space X (+) R(1,1), whose elements are
represented in A(2) by matrices called vectors in A(2) of the form, for x in X and u,v in R

x   v
u  -x

].. An alternative construction of a Clifford algebra for a real quadratic space X depends on the prior
construction of the (infinite-dimensional) tensor algebra of X, regarded as a linear space. The Clifford
algebra is then defined as a quotient algebra of the tensor algebra, this definition being that adopted by
Chevalley (1954). ...".

Porteous defines x^(2) on on page 22, saying: "... a^(2) ... being called the square or quadratic norm of a ...".

In other words, according to the - sign in a^2 = -a^(2) on page 123, the Clifford product square has the opposite sign
of the vector space scalar product square.

Therefore, in Porteous's convention, the Clifford algebra Cl(p,q) has

p elements with negative vector space scalar product, and therefore corresponding to negative vector space
signature, but those p elements have positive Clifford product square and
q elements with positive vector space scalar product, and therefore corresponding to positive vector space
signature, but those p elements have negative Clifford product square.

For some people, that seems so counterintuitive that they "... get rid of it at the outset simply by replacing the quadratic
space X by its negative ...", as Porteous says on page 124. However, Porteous and I are happy with that, and leave it
alone.

It should be emphasized that there are other people who do replace X by its negative, so that there is a lot of diversity
in signature and sign conventions in the literature.

 
If the vector space has a mixed signature, 
in which neither p nor q is zero, 
the minimum of p and q is the Witt Index.  
 
If p = q, the Clifford Algebra is called 
a Split Clifford Algebra. 
 
The scalars of V(p,q) have dimension 1. 
Since scalars have no vector components, 
call the scalars "elements of grade 0".  
 
The vectors of V(p,q) have dimension n. 
Call the vectors "elements of grade 1". 

INTRODUCE the exterior /\ product. 
It is a "creator" because  a /\ X 
"adds" the "dimension" of a to the "dimensions" of X.  

The exterior /\ product of 2 vectors in V(p,q) 
defines a 2-dimensional area.  
Since it is the product of 2 vectors, 
it is a bivector. 
The exterior /\ product is alternating, or antisymmetric, 
so that  a /\ b = -b /\ a  for all a,b in V(p,q), 
and 
the bivectors of V(p,q) have dimension  n(n-1)/2. 
Call the bivectors "elements of grade 2". 
 
The exterior /\ product of k vectors in V(p,q) 
defines a k-dimensional hyper-volume.  
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Since it is the product of k vectors, 
it is a k-vector. 
The k-vectors have dimension  n!/k!(n-k)!. 
Call the k-vectors "elements of grade k". 
 
The exterior product of n vectors in V(p,q) 
defines the n-dimensional volume element. 
Since it is the product of n vectors, 
it is an n-vector.  
It is also the pseudo-scalar, the volume, and 
the determinant of the n vectors. 
The psuedoscalars, like the scalars, have dimension 1. 
Call the pseudoscalars "elements of grade n". 
Since they represent n-dimensional volumes, 
they are related to n-dimensional hypercubes.
 
Since the exterior /\ product is alternating, 
or antisymmetric, 
and  a /\ a = - a /\ a = 0  for all a in V(p,q), 
the exterior product of more than n vectors vanishes, 
and there are no elements of grade higher than n. 
  
Now we can combine the 
scalar, vector, bivector, ... , k-vector, ..., pseudoscalar, 
spaces into one big combined space whose total dimension is 
the sum of the dimensions of each of the component spaces. 
Call this combined space the 
graded algebra  /\V(p,q)  of the vector space V(p,q) 
and 
call the subspace of elements of grade k the 
grade k subspace  /\kV(p,q)  of  /\V(p,q). 
 
Our graded algebra  /\V(n) has 
the structure of the Yang Hui triangle 
(also called the Meru-Prastera triangle 
or the Pascal triangle).  Here, it is shown up to n=8: 
 
n                                           Total
                                          Dimension
 
0                   1                   2^0 =   1= 1x1
1                 1   1                 2^1 =   2= 1+1
2               1   2   1               2^2 =   4= 2x2
3             1   3   3   1             2^3 =   8= 4+4
4           1   4   6   4   1           2^4 =  16= 4x4
5         1   5  10  10   5   1         2^5 =  32=16+16
6       1   6  15  20  15   6   1       2^6 =  64= 8x8
7     1   7  21  35  35  21   7   1     2^7 = 128=64+64
8   1   8  28  56  70  56  28   8   1   2^8 = 256=16x16
 
 
THE GRADED ALGEBRA /\V(p,q) THAT WE HAVE CONSTRUCTED HAS:  
 
total dimension  2^n
 
a natural 1-1 mapping, called the Hodge dual *,  
from   /\kV(p,q)  onto   /\(n-k)V(p,q) 
since both subspace have dimension  n!/k!(n-k)! 
 
and 
 
an exterior /\ product such that, 
for all  a in V(p,q) and  X in /\kV(p,q), 
a /\ X  is in /\(k+1)V(p,q)  
 

 
Our algebra  /\V(p,q)  lets us build up multivector spaces, 
and interchange some of them by using the Hodge dual *.  
 
For V(p,q) = R(0,3), we can even define a cross-product x
a x b = * ( a /\ b ) 
using * and /\ because  /\R(0,3) is graded 
   1   3   3   1
so that * takes 3-dim /\2R(0,3) into 3-dim /\1R(0,3)  
 
We can use the cross-product x to define ROTATIONS in R(0,3), 
but for V(p,q) NOT of the form    1   3   3   1 
WE CAN NOT YET DEFINE ROTATIONS.  
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TO DEFINE ROTATIONS, WE NEED an "ANNIHILATOR" to 
correspond to our "CREATOR" exterior /\ product. 
 

 
Since we have a bilinear metric form  (a,b)  for 
all a,b in V(p,q), 
we can use it to define an "annihilator" interior |_ product 
 
a |_ b  =  (a,b) 
 
for all a,b in V(p,q).  
 
We can extend the interior product for a in V(p,q) to 
a |_ X  for X in the graded algebra  /\V(p,q)
by requiring that for all u in /\V(p,q): 
( u , a |_ X ) = ( a /\ u , X ) 

The INTERIOR |_ product is an "annihilator" because  x |_ Y 
"annihilates" the "dimension" of x from the "dimensions" of Y.  
 
Now, we would like to combine the exterior 
product and the interior product into 
one single product that should describe our geometry:
 
THE CLIFFORD GEOMETRIC PRODUCT  a.X  
for all a in V(p,q) and X in /\V(p,q) 
is defined by 
 
a.X =  a /\ X  -  a |_ X 
 
The Clifford product extends naturally to 
define  X.Y  for all X,Y in /\V(p,q)  
(See the references for details about the extension.) 
So we will now use the Clifford product . for 
elements of our graded algebra, and from now on 
will denote our graded algebra with Clifford product 
by   Cl(p,q).
 
The Clifford product of a vector by a multivector 
is in some sense an extension of the set-theoretic XOR 
from sets and subsets to vector spaces and subspaces. 
The antisymmetric  a /\ X  part is the subspace spanned 
by either a or X (or their linear combinations), 
and 
the symmetric  a |_ X  part that is subtracted out 
is the subspace common to both a and X.  
What the Clifford product has, 
that XOR does not have, 
is the concept of sign, or orientation, 
a concept that is sort of like the 
set-theorectic concept of ordered sets.  
 

 
Now we can use the Clifford . [,] COMMUTATOR operating on 
BIVECTORS  a /\ b  and  c /\ d  
to define the LIE ALGEBRA 
of rotations in the vector space V(p,q).  
 
The Clifford . [,] COMMUTATOR  
[ a /\ b , c /\ d ]  =   a /\ b . c /\ d  -   c /\ d . a /\ b    =  
 
                     =   a /\ b /\ c /\ d  -   c /\ d /\ a /\ b  +
                      +  a /\  b |_ c /\ d  -   c /\ d |_ a /\ b  =
 
                     =  (b |_ c) a /\ d   -   (d |_ a) c /\ b  
 
takes bivectors into bivectors and closes to form the 
LIE ALGEBRA of rotations 
in the vector space V(p,q).  
 
For further details, see reference books and papers cited therein.  
 
Note that if we were restricted to the exterior /\ [,] COMMUTATOR 
we could not define the Lie algebra of rotations in vector spaces 
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of dimension greater than 2, because   
[ a /\ b , c /\ d ]  =  a /\ b /\ c /\ d  -   c /\ d /\ a /\ b = 0 
always vanishes, and vanishing commutators cannot define 
nonabelian Lie algebras.  
 

 
As to generalizations of the 3-dimensional cross product x, 
there is only one:  the 7-dimensional octonionic cross product x. 
 
However, we would have to use some peculiarly octonionic structures: 
 
the "associative" 3-form PHI in R(0,7) such that 
(a _| PHI) /\ (b _| PHI) /\ PHI = 6 (a,b) VOL 
where _| is the adjoint of |_ and VOL is the 7-dim volume element; 
and 
the Lie algebra G2 of the automorphism group of octonions, 
G2 being a 14-dimensional Lie algebra that defines 
a 21-14 = 7-dimensional subspace in the bivector space of 
/\R(0,7) , which is graded    1   7  21  35  35  21   7   1 
(G2 can be defined as the 49-dim 7x7 matrices factored by 
the 35-dim /\3R(0,7), i.e., as maps of R(0,7) preserving 
a general trilinear form).   
 
Therefore, I will not go further into the 
octonionic cross product here.  
For details, see the references and citations therein. 
 

 
WHAT DOES Cl(p,q) LOOK LIKE?
 
Cl(p,q) is a matrix algebra for even n = p+q, 
or the sum of two matrix algebras for odd n = p+q. 
 
Depending upon signature, the matrix algebras 
may be real R, complex C, or quaternionic Q (or H).  
 
Here are the matrix algebras for Cl(p,q) for all p,q up to 8: 
(The horizontal axis is q (positive definite) , 
the vertical axis is p (negative definite))
(Quaternions here are denoted H for Hamilton.)
 

 
In some sense, this table shows all the types of real Clifford algebras, 
because there is 
an 8-fold Periodicity Theorem for real Clifford Algebras. 



What ARE Clifford Algebras and Spinors?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clfpq.html[4/16/18, 1:18:20 AM]

Michael Gibbs has written a Constructive Proof of Clifford Periodicity 8.

8-fold Periodicity is related to homotopy periodicity:

Cl(p,q+8) = Cl(p,q) (X) R(16)

(where (X) is the tensor product and R(16) is the 16x16 real matrix algebra).

It is also true that Cl(p+8,q) = Cl(p,q) (X) R(16), 
Cl(p+1,q) = Cl(q+1,p) and Cl(p,q) = Cl(p+4,q-4).  

For Cl(p,q,R) Clifford algebras with real scalar field R, p negative signatures, q positive signatures) the Cl(p,q,R)
Clifford algebras are matrix algebras (or sums of two of them) with either real R, complex C, or quaternion Q
coefficients, appearing as an 8-periodic square array:

  q    0       1       2       3       4       5       6       7     
p                                                                    
0      R       C       Q      2Q       Q(2)    C(4)    R(8)   2R(8)  
1     2R       R(2)    C(2)    Q(2)   2Q(2)    Q(4)    C(8)    R(16) 
2      R(2)   2R(2)    R(4)    C(4)    Q(4)   2Q(4)    Q(8)    C(16) 
3      C(2)    R(4)   2R(4)    R(8)    C(8)    Q(8)   2Q(8)    Q(16) 
4      Q(2)    C(4)    R(8)   2R(8)    R(16)   C(16)   Q(16)  2Q(16) 
5     2Q(2)    Q(4)    C(8)    R(16)  2R(16)   R(32)   C(32)   Q(32) 
6      Q(4)   2Q(4)    Q(8)    C(16)   R(32)  2R(32)   R(64)   C(64) 
7      C(8)    Q(8)   2Q(8)    Q(16)   C(32)   R(64)  2R(64)   R(128)

You can have periodicity 8 with matrix coefficients as either R, C, or Q. For example, consider the following table
made from diagonals of the above 8x8 table repeated (the * refers to a Clifford algebra that has a tensor product of
R(16), and ** refers to two such tensorings):

Periodicity diagonals of Cl(p,q,R) real Clifford algebras with matrix entries of types R, C, and Q (and another Q - see
note below):

  k        0        1        2                3    
p,q                                                

0,k        R        C        Q               2Q    
1,k+1      R(2)     C(2)     Q(2)            2Q(2) 
2,k+2      R(4)     C(4)     Q(4)            2Q(4) 
3,k+3      R(8)     C(8)     Q(8)            2Q(8) 
4,k+4      R(16)    C(16)    Q(16)           2Q(16)
5,k+5      R(32)    C(32)    Q(32)          *2Q(2) 
6,k+6      R(64)    C(64)   *Q(4)           *2Q(4) 
7,k+7      R(128)  *C(8)    *Q(8)           *2Q(8) 
8,k+8    **R      **C      **Q             **2Q    

( Note that Cl(1,3) of Minkowski space has quaternionic structure Q(2), which is nicely consistent with quaternion
spinors as physical fermions. )

( Note also that I have put in a column for k = 3 that seems to look like a column for pairs of quaternions. I put that
column in because I like octonions, and although Cl(0,3) = 2Q is not the octonions, it is closely related to them and a
pair-of-quaternion column is as close as I can get to an octonion column. )

There are two ways of thinking of a Clifford algebra as being Real, Complex, ... etc. One is, as described immediately
above, the nature of the coefficients in the matrix representation of the Clifford algebra.

The other is based on the fact that conventionally a Clifford algebra Cl(n,F) is defined over an n-dimensional vector
space with scalar field F.

For the real case, Cl(n,R) Clifford algebras have 8-fold periodicity.
For the complex case, Cl(n,C) Clifford algebras have 2-fold periodicity.

http://members.aol.com/jmtsgibbs/
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Since the Quaternions Q are not a field (not commutative), there is no (conventionally defined) Cl(n,Q)
quaternion Clifford algebra.

What happens if we go to complex 
vector spaces over the complex numbers C?
Over C, signature is irrelevant 
(you can Wick rotate from one signature to another).  

Here are the matrix algebas for complex n-dimensional 
Clifford algebras ClC(n) for n up to 16:
 

 
Notice that: 
the complex Clifford algebras of even dimension 2p 
come from the real Clifford algebras of split signature (p,p);
the complex Clifford algebras of odd dimension 2p+1 
come from the real Clifford algebras of signature (p+1,p); 
and 
the complex Clifford algbra ClC(4) = M4(C) (shown in blue) 
of complex 4x4 matrices is the complexification of 
the 4-dimensional Dirac gamma matrices, and 
that it is the complexification of 4-dim Dirac gammas 
over (real) 4-dim spacetime of ANY signature. 

Complex Clifford Periodicity is of period 2: 

ClC(N + 2) = ClC(N) (X) ClC(2) = ClC(N) (X) C(2) 

where C(2) is the 2x2 complex matrix algebra.   
 
 
Now that we have constructed the Clifford algebras, 
 

WHAT ARE THE SPINORS?

Here I confess that I often use incorrect mathematical terminology in my descriptions of the D4-D5-E6-E7-E8
VoDou Physics model:

Sometimes I use the term Spinor, or Spin(p,q), when I really should use the term Pin, or Pin(p,q). A physical
significance of the difference is that Spinors and Spin(n) are related to the even subalgebra of the Clifford
algebra Cl(p,q) ( where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = Cl(0,p-1) ) ) and so do not contain some reflection-related
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characteristics (such as parity reversal, etc.), while such things are contained in Pin and Pin(p,q) because they
are related to the full Clifford algebra Cl(p,q) including its odd part. A paper by Marcus Berg, Cecile DeWitt-

Morette, Shangjr Gwo, and Eric Kramer, math-ph/0012006, discusses Pin and Spin.

Spinors of Cl(p,q) come from Cle(p,q). 
while

Pinors of Cl(p,q) come from Cl(p,q) itself. 

My version of spinors of positive definite Euclidean spaces, 
and their dimensions: 

 1     S1       = R                  16    S9      = O2
 2     S2       = C                  32    S10     = (CxO)2
 4     S3       = H                  64    S11     = (HxO)2
 8     S4       = H+H               128    S12     = (HxO)2+(HxO)2
 8     S5       = H2                128    S13     = (H2xO)2
 8     S6       = C4                128    S14     = (C4xO)2
 8     S7       = O                 128    S15     = (OxO)2
16     S8       = O+O               256    S16     = (OxO)2+(OxO)2

Compare the terminology used by John Baez in his 
   paper, math.RA/0105155, about Octonions 
(also mentioned in his week 168),
   for spinors of positive definite Euclidean Spaces, 
and their dimensions:
   
1     S1       = R                        16    S9         = O2
2     S2       = C                        32    S10        = (CxO)2
4     S3       = H                        64    S11        = (HxO)2
4     S+/- 4   = H                        64    S+/- 12    = (HxO)2
8     S5       = H2                      128    S13        = (H2xO)2
8     S6       = C4                      128    S14        = (C4xO)2
8     S7       = O                       128    S15        = (OxO)2
8     S+/- 8   = O                       128    S+/- 16    = (OxO)2

If D5 is taken to be positive definite Spin(0,10), then spinors are 32-dim (CxO)2 of Cl(0,9) = Cle(0,10).

If D5 is taken to be Spin(1,9), as in the D4-D5-E6-E7-E8 VoDou Physics model, then spinors are R16+R16 of
Cl(1,8) = Cle(1,9).

where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = Cl(0,p-1)

My version of spinors of negative definite Euclidean spaces, 
and their dimensions: 

 1     S1       = R                       16    S9        = R16
 2     S2       = R+R                     32    S10       = R16+R16
 2     S3       = R2                      32    S11       = R32
 4     S4       = C2                      64    S12       = C32
 8     S5       = H2                     128    S13       = H32
16     S6       = H2+H2                  256    S14       = H32+H32
16     S7       = H4                     256    S15       = H64
16     S8       = C8                     256    S16       = C128

Pure spinors are described here .

I hope that readers can see what I mean from context, because I have misused the terminology in so many
places throughout my materials that I have not had the nergy to correct them. However, I do not think that my
misuse of math terminology has resulted in wrong physics. That is, the D4-D5-E6-E7-E8 VoDou Physics model is in
my opinion physically realistic and valid, even though my description of it may use some incorrect math terminology.

 

Consider x in the grade-1 1-vector space X of Cl(N). 
The map x to -x extends from X to 
the map u to u* for all u in Cl(N). 
For k-vectors u, u* = u if k is even 
and u* = -u if k is odd.  
  

http://xxx.lanl.gov/abs/math-ph/0012006
http://xxx.lanl.gov/abs/math-ph/0012006
http://math.ucr.edu/home/baez/
http://xxx.lanl.gov/abs/math.RA/0105155
http://math.ucr.edu/home/baez/week168.html
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The Clifford Group CLG(N) of Cl(N) is the 
set of invertible elements s in Cl(N) such that 
for all x in X,   s x s*^(-1)  is in X.  
 

There also exists a Discrete Clifford Group DCLG(N) such that the Clifford Algebra Cl(N) is the Group Algebra of
DCLG(N).

 
Since each of its elements is composed of 
a finite number of hyperplane reflections,
CLG(N) is a group of orthogonal transformations.  
 
The Pinor group Pin(N) of Cl(N) is 
the subgroup of the Clifford Group CLG(N) 
whose elements are of quadratic norm 1. 
Pin(N) is the double cover of O(N). 
 
Pinors are the minimal ideals on 
which the Pinor Group Pin(N) acts.  
 
Since the even-grade elements of Cl(N) 
form the even Clifford subalgebra Cle(N) 
of half the dimension of Cl(N), 
where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = Cl(0,p-1), 
we can define CLGe(N) as the 
subgroup of CLG(N) whose elements are each 
the product of an even number of Cl(N) basis elements. 
 
(Note that rotations are defined by 
and even number of reflections, 
and Clifford group elements are reflections, 
so you get coverings of the rotation group SO(N) 
from the even Cle(N) and CLGe(N).)
 
The Spinor Group Spin(N) of Cl(N) is 
the subgroup of CLGe(N) 
whose elements are of quadratic norm 1.  
Spin(N) is the double cover of SO(N).   
 
Spinors are the minimal ideals on 
which the Spinor Group Spin(N) acts.  
 
While Pin(N) comes from Cl(N), 
Spin(N) comes from Cle(N). 
 
Having said all this (insofar as it is correct, it is 
based on Pertti Lounesto's book), I will now give 
a slightly different definition of Spinors 
that is perhaps simpler and more intuitive, and also, 
to quote Ian Porteous, perhaps "slightly dishonest" 
in that it does not fully honor 
the distinction between Pin(N) and Spin(N): 
 
SPINORS ARE THE MINIMAL IDEALS OF CLIFFORD ALGEBRAS. 
 
Since the Clifford algebras are matrix algebras, 
spinors are either rows or columns 
in the Clifford matrix algebras.  
Row or Column spinors are left or right minimal ideals.  
 
Since a minimal (left) ideal  X  of an algebra is 
an irreducible linear subspace of the algebra such that, 
for all  x  in X and all  y  in the algebra,  yx  is in X, 
we can find a Primitive Idempotent element  P  in X 
such that X is made up of all elements of the form   yP 
where  y  is in the algebra.  
P  is called Idempotent because  PP = P 
and  P  is called Primitive because it is 
not the sum of two non-zero idempotents of the algebra.  
In matrix form,  P  is similar to  
a matrix with a single non-zero entry on its main diagonal, 
and all other entries are zero.  
 
 
Since odd dimensional Clifford algebras are 
the sum of two matrix algebras, 
spinors for odd dimensional Clifford algebras 
are rows (or columns) of one of the matrix algebras, 
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the matrix subalgebras of the even-grade elements of 
the graded Clifford algebra.  
 
Since even dimensional Clifford algebras are matrix algebras, 
spinors for even dimensional Clifford algebras 
are rows (or columns) of the matrix algebra.  
Since the even-grade elements of the 
even dimensional Clifford algebras form a subalgebra 
of the full graded Clifford algebra, 
made up of two diagonal blocks each of whose rows 
(and columns) are half the original size, 
the even dimensional spinors are reducible into 
two irreducible half-spinors.  
 
For dimensions up to 8, here are the dimensions of 
the spinors (with real structure) of the Clifford algebras:
 
n                                           Total            Spinor
                                          Dimension        Dimension 
 
0                   1                   2^0 =   1= 1x1         1
1                 1   1                 2^1 =   2= 1+1         1
2               1   2   1               2^2 =   4= 2x2       2 = 1+1
3             1   3   3   1             2^3 =   8= 4+4         2
4           1   4   6   4   1           2^4 =  16= 4x4       4 = 2+2
5         1   5  10  10   5   1         2^5 =  32=16+16        4
6       1   6  15  20  15   6   1       2^6 =  64= 8x8       8 = 4+4
7     1   7  21  35  35  21   7   1     2^7 = 128=64+64        8
8   1   8  28  56  70  56  28   8   1   2^8 = 256=16x16     16 = 8+8 
 

To see why the restriction to real structure is important, 
consider, for example, Cl(1,3) = M(2,Q) and Cl(3,1) = M(4,R). 

Both are 16-dim Clifford algebras of 4-dimensional vector spaces, 
although of different signatures -+++ and +---, 

but 
the full spinor space of real Cl(3,1) is 4x1 = 4-dimensional, 

while 
the full spinor space of quaternionic Cl(1,3) is 2x4 = 8-dimensional. 

As can be seen from the Clifford CheckerBoard Table, 
for any N there is always a signature (p,q) with p+q = N 

such that Cl(pq) has real structure.  

Now, look at the Yang Hui triangle. 
 
The left-side border line is all 1's 
since there is only 1 dimension of scalars. 
 
The next line is 
                  1
                2
              3
            4
          5
        6
      7
    8 
 
the dimension of the vector space V(p,q) of the Clifford algebra Cl(p,q). 
 
The next line is 
                 
                 1
               3
             6
          10
        15
      21
    28 
 
the dimension of the bivector subspace of the Clifford algebra.  
The bivector subspace closes under the commutator 
[a,b] = a.b - b.a  operation, which defines the Lie algebra 
of the Lie group Spin(p,q) of the Clifford algebra Cl(p,q).  
 
Spin(p,q) is the simply connected (except for n=0,1,2) 
2-1 covering group of the rotation group SO(p,q) of 
the vector space V(p,q) underlying Cl(p,q).
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EVERY REPRESENTATION OF Spin(p,q) CAN BE CONSTRUCTED FROM
 
the scalar graded subspace of Cl(p,q), 
the vector graded subspace of Cl(p,q), and 
the spinors (or two half-spinors, for even p+q) 
 
BY USING THE OPERATIONS OF EXTERIOR /\ PRODUCT, 
TENSOR PRODUCT, OR SUM or DIFFERENCE.
 

 
John Baez has a nice introduction to the 
Euclidean Clifford algebras, in which he states: 
 
"What's a Clifford algebra?
Well, there are various flavors. 
But one of the nicest --- let's call it C_n --- 
is just the associative algebra over the real numbers 
generated by n anticommuting square roots of -1. 
 
That is, we start with n fellows called 
 
e_1, ... , e_n 
 
and form all formal products of them, 
including the empty product, which we call 1 
[that gives a total of 2^n products, 
which are considered to be independent and 
graded by the number of distinct factors.  
They are the algebra basis]. 
 
Then we form all real linear combinations of these products, 
and then we impose the relations 
 
e_i^2 = -1 
 
e_i e_j = - e_j e_i. 
 
What are these algebras like? 
 
Well, C_0 is just the real numbers, 
since none of these e_i's are thrown into the stew. 
 
C_1 has one square root of minus 1, 
so it is just the complex numbers. 
 
C_2 has two square roots of minus 1, e_1 and e_2, with 
 
e_1 e_2 = - e_2 e_1 
 
Thus C_2 is just the quaternions, with e_1, e_2, and e_1e_2 
corresponding to Hamilton's i, j, and k. 
 
How about the C_n for larger values of n? 
 
Well, here is a little table up to n = 8: 
 
C_0  R
C_1  C
C_2  H
C_3  H + H
C_4  H(2) 
C_5  C(4)
C_6  R(8)
C_7  R(8) + R(8)
C_8  R(16)
 
What do these entries mean? 
 
Well, R(n) means the n x n matrices with real entries. 
Similarly, C(n) means the n x n complex matrices, 
and H(n) means the n x n quaternionic matrices. 
 
All these become algebras with the usual matrix addition 
and matrix multiplication. 
 
Finally, if A is an algebra, 
A + A means the algebra consisting of pairs of guys in A, 
with the obvious rules for addition and multiplication: 

http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/week82.html
http://math.ucr.edu/home/baez/week82.html
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(a, a') + (b, b') = (a + b, a' + b') 
 
(a, a') (b, b') = (ab, a'b') 
 
...
 
How about n larger than 8? 
 
Well, here a remarkable fact comes into play. 
Clifford algebras display a certain sort of "period 8" phenomenon. 
Namely, 
C_{n+8} consists of 16 x 16 matrices with entries in C_n ! "
 
 
John Baez goes beyond Euclidean signature, and discusses spinors,  
in his Week 93. 
 

 
The "period 8" periodicity is used in 
the D4-D5-E6-E7-E8 VoDou physics model 
at energies above the Planck energy.
 
The isomorphism of the quaternions H with 
the Clifford algebra Cl(2) is due to the 
existence of the 3-dimensional vector cross-product 
that allows the bivector ij to be identified with the vector k, 
and the fact that the spinor space of Cl(2) is sqrt(2^2) = 
 
Aside from dimensions 1 and 3, 
a vector cross-product only exists in dimension 7. 
 
The non-isomorphism of the octonions O with 
the Clifford algebra Cl(3) is due to the 
nonassociativity of the 7-dimensional vector cross-product.  
 
To represent the octonions, 
you have to start with the 7 vector generators of Cl(7).  
They can be written as 8x8 matrices (spinors of Cl(7)), 
and represent left-multiplication by imaginary octonions.  
To get to the full octonion multiplication table, 
you have to define a new multiplication that 
includes the 21 Cl(7) bivector commutators of the 7 Cl(7) vectors.  
That then gives you 7+21 = 28 matrices that are real 8x8. 
The 28 are then the Spin(8) Lie algebra bivectors of Cl(8). 
(see Gunaydin and Gursey, J. Math. Phys 14 (1973) 1651-1667)
 

Clifford Algebras and Division Algebras: 
 
 
The EMPTY set can be denoted by a vector space of dimension -1, 
so that Cl(-1) corresponds to the VOID.
 
 
Cl(0) has dimension 2^0 = 1  and corresponds to the real numbers
                             and to time.
                       The even subalgebra is EMPTY.
                       Cl(0) is the 1x1 real matrix algebra.
 
 
Cl(1) has dimension 2^1 = 2 = 1 + 1
                            = 1 + i
                             and corresponds to the complex numbers
                             and to 2-dim space-time.
                       The even subalgebra is 1   Cl(0).
                       Cl(1) is the 1x1 complex matrix algebra.
 
 
Cl(2) has dimension 2^2 = 4 = 1 +   2   + 1
                            = 1 + {j,k} + i
                             and corresponds to the quaternions
                             and to 4-dim space-time.
                       The even subalgebra is 1 + i   Cl(1).
                       Cl(2) is the 1x1 quaternion matrix algebra.
 
 

http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/week93.html
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Cl(3) has dimension 2^3 = 8 = 1 +    3    +    3    + 1
                            = 1 + {I,J,K} + {i,j,k} + E
                             and corresponds to the octonions
                             and to 8-dim space-time.
                       The even subalgebra is 1 + {i,j,k}   Cl(2).
                       Cl(3) is the direct sum
                       of two 1x1 quaternion matrix algebras.
 
The associative Cl(3) product can be deformed 
into the 1x1 octonion nonassociative product:  
To get the Cl(3) multiplication table, 
note that: 
 
The 1 scalar can be represented by      
 
 1   0
 0   1
 
 
The 3 vectors can be represented by  
 
 i   0         j   0         k   0
 0  -i         0  -j         0  -k 
 
 
The 3 bivectors can be represented by  
 
 i   0         j   0         k   0
 0   i         0   j         0   k 
 
 
The 1 pseudo-scalar can be represented by      
 
-1   0
 0   1
 
 
 
This gives the multiplication table: 
 
 

     1   i  j  k   I  J  K   E
                              
1    1   i  j  k   I  J  K   E
                              
                              
i    i  -1  k -j   E  k -j  -I
j    j  -k -1  i  -k  E  i  -J
k    k   j -i -1   j -i  E  -K
                              
I    I   E  k -j  -1  K -J   I
J    J  -k  E  i  -K -1  I   J
K    K   j -i  E   J -I -1   K
                              
E    E  -I -J -K   I  J  K   1

    
 
 
To get an octonion multiplication table, 
start with an orthonormal basis of 8 octonions, and 
pick a scalar real axis 1 
and pick (2 sign choices) a pseudoscalar axis E or -E. 
Then you have 6 basis elements to designate as i or -i, 
which is 6 element choices and 2 sign choices. 
Then you have 5 basis elements to designate as j or -j, 
which is 5 element choices and 2 sign choices. 
Then the underlying quaternionic product fixes ij as k or -k, 
which is 2 sign choices. 
 
Then deform the Clifford product by changing EE from 1 to -1, 
and IJ from K to -k, JK from I to -i, KI from J to -j, 
and deform the cross-terms correspondingly. 
 
A fundamental reason for the deformation is that 
the graded structure of the Clifford algebra gives it 
the underlying exterior product antisymmetry rule that 
A/\B  =  (-1)^pq  B/\A    for p-vector A and q-vector B, 
while 
for Octonions, 
you want for all unequal imaginary octonions to have 
the antisymmetry rule  AB  =  - BA  
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and for equal ones to have  AA = -1.   
 
There are more details about how the octonion product works, 
including how it is related to the Clifford Group and XOR, 
in Chapter 2 of From Sets to Quarks.  
 
 
How many inequivalent octonion multiplication tables are there? 
You had 6 i-element choices, 5 j-element choices, and 4 sign choices, 
for a total of  6 x 5 x 2^4 = 30 x 16 = 480 octonion products.  
 
Here is an example of an octonion multiplication table:  
 
 

     1    i  j  k    I  J  K   E
                                
1    1    i  j  k    I  J  K   E
                                
i    i   -1  k -j   -E -K  J   I
j    j   -k -1  i    K -E -I   J
k    k    j -i -1   -J  I -E   K
                                
I    I    E -K  J   -1 -k  j  -i
J    J    K  E -I    k -1 -i  -j
K    K   -J  I  E   -j  i -1  -k
                                
E    E   -I -J -K    i  j  k  -1

 
 
 
Cl(4) has dimension 2^4 = 16 = 1 + 4 + 6 + 4 + 1
                               1
                                 + {S,T,U,V}
                                     + {i,j,k,I,J,K}
                                         + {W,X,Y,Z}
                                             + E
                             and corresponds to the sedenions.
                   The even subalgebra is 1 + {i,j,k,I,J,K} + E   Cl(3).
                       Cl(4) is the 2x2 quaternion matrix algebra.
 
 
HERE ARE SOME INTERESTING CHARACTERISTICS OF THE SEDENIONS:
 
 
CHARACTERISTIC 1: 
 
As noted by Onar Aam, 
 

Clifford |                  G   R   A   D   E                   
Algebra  |  0  |  1  |  2  |  3  |  4  |  5  |  6  |  7  |  8  |
---------+-----+-----+-----+-----+-----+-----+-----+-----+-----+
 Cl(0)=R |  1  |     |     |     |     |     |     |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(1)=C |  1  |  i  |     |     |     |     |     |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(2)=Q |  1  | jk  |  i  |     |     |     |     |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(3) O |  1  | IJK | ijk |  E  |     |     |     |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(4)   |  1  |STUV | ijk |WXYZ |  E  |     |     |     |     |
         |     |     | IJK |     |     |     |     |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(5)   |  1  |  5  | 10  | 10  |  5  |  1  |     |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(6)   |  1  |  6  | 15  | 20  | 15  |  6  |  1  |     |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(7)   |  1  |  7  | 21  | 35  | 35  | 21  |  7  |  1  |     |
         |     |     |     |     |     |     |     |     |     |
 Cl(8)   |  1  |  8  | 28  | 56  | 70  | 56  | 28  |  8  |  1  |
         |     |     |     |     |     |     |     |     |     |

 
this table shows: 
 
that the real axis is always the 0-grade scalar; 
 
that the even subalgebra of the Cl(1)=C complex numbers is Cl(0)=R; 

http://www.stud.ux.his.no/%7Eonar/
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that the even subalgebra of the Cl(2)=Q quaternions is Cl(1)=C,
     with the complex imaginary i the only grade-2 pseudoscalar; 
 
that the even subalgebra of the octonionic Cl(3) O is Cl(2)=Q, 
     with the quaternion imaginaries ijk as grade-2 bivectors; and
 
that the even subalgebra of the Cl(4) sedenions is octonionic Cl(3) O, 
     BUT the octonion imaginaries ijkIJKE are NOT in the same grade, 
         as ijkIJK are grade-2 bivectors and E is grade-4 pseudoscalar; 
 
so that above the Cl(3) octonions, such as for the Cl(4) sedenions, 
the new Cayley-Dickson algebra product does NOT make a division algebra 
because it CANNOT be extended consistently from the octonions 
because 
ALL Cl(4) imaginary octonions are NOT in the same Cl(4) grade, 
and 
the new Cl(4) imaginaries, 4 grade-1 STUV and 4 grade-3 WXYZ, 
have incompatible graded structure with the
Cl(4) octonion basis, 1 grade-0 1, 6 grade-2 ijkIJK, and 1 grade-4 E 
(in other words, from Cl(4) on up, 
the structure of the even subalgebra is incompatible 
with the structure of the odd part of the Clifford algebra). 
 
IN CONTRAST: 
 
all Cl(3) imaginary quaternions ijk are Cl(3) grade-2 bivectors, 
and 
the new Cl(3) imaginaries, 3 grade-1 IJK and 1 grade-3 E, 
have isomorphic graded structure with the 
Cl(3) quaternion basis, 1 grade-0 1 and 3 grade-2 ijk; and 
 
the Cl(2) imaginary complex i is the Cl(2) grade-2 bivector, 
and 
the new Cl(2) imaginaries, 2 grade-1 jk, 
have compatible (although not isomorphic) graded structure 
with the Cl(2) complex basis, 1 grade-0 1 and 1 grade-2 i. 
 
 
 
CHARACTERISTIC 2:
 
Cl(4) is the first Clifford algebra that is NOT made of 1x1 matrices.
 
 
 
CHARACTERISTIC 3: (which is related to triality):
 
Cl(4) is the first Clifford algebra to have a part (its bivector part) 
that does NOT act "consistently" when "operated on" 
by the pseudoscalar "volume element" E.
 
Particularly, although ijkIJK are the 6 bivectors, 
ijk are taken by E into IJK while 
IJK are taken by E into -i-j-k
 
This is sometimes described by saying that
ijk are self-dual and IJK are anti-self-dual, 
and is related to the fact that 
the Cl(4) Lie algebra Spin(4) is NOT irreducible, 
since Spin(4) = Spin(3)xSpin(3) = SU(2)xSU(2) = Sp(1)xSp(1) = S3xS3. 
  
What does this have to do with whether or not sedenions 
have non-trivial divisors of zero, 
and so do not form a division algebra? 
If you deform and extend the Cl(4) Clifford product 
to a sedenion product, you will extend the ijk and the IJK 
so that their extensions overlap, and the bivectors will 
be double-covered by a self-dual cover and an anti-self-dual cover, 
so that (as in the "overlap" matrix description above)  
there are nonzero elements whose sedenion product is zero. 
 
Since the 6 bivectors of Cl(4) are Spin(4),
this is the reducibility of Spin(4) to  SU(2) x SU(2), 
which is the decomposition of R4 rotations into 
rotations in a spatial R3 subspace 
and boosts in the corresponding R4 lightcone. 
 
Since the Weyl group of Spin(4) is Z4, the Klein 4-group,  
this is the reducibility of Z4 to  Z2 x Z2,
which is due to the composite nature of 4, 
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as opposed to the prime numbers 1, 2, and 3. 
 
Since Spin(4) acts on R4 as the double-cover of the rotation group, 
it also acts on the D4 lattice in R4. 
 
Since the D4 lattice is the root vector lattice of Spin(8), 
whose vertex figure is a 24-cell, 
Spin(4) acts on the 24 = 8+8+8 root vectors of Spin(8). 
In particular, 
the lightcone boost Z2 of Spin(4) acts on the R4 lightcone  
containing the 8+8 = 16 spinor 24-cell root vectors, 
with 8 half-spinors on the future lightcone and 
8 half-spinors on the past lightcone, 
and 
the spatial rotation Z2 of Spin(4) rotates the space 
of the 7 spatial root vectors of the 8 vector 24-cell root vectors. 
 
The isomorphism between past and future lightcones 
gives an isomorphism between the two 8-dim half-spinors, 
and 
the isomorphism between the two Z2s, or boosts and rotations, 
gives an isomorphism between 8-dim vectors and 8-dim half-spinors, 
plus an isomorphism between 7-dim space and 7-dim pure half-spinors. 
Together, these isomorphisms give 24-cell triality, 
which in turn gives triality of the D4 Lie algebra Spin(8). 
 
All 3 of the 8-dim representations of Spin(8) can 
be represented by octonions, 
and the fourth fundamental representation, 
the 28-dim adjoint representation, 
can be represented as the group of idempotent-fixing automorphisms 
of J3(O), the 3x3 Jordan algebra of octonions. 
Since the primitive idempotents are the unit elements 
on the diagonal of the 3x3 matrices, 
the 28-dim adjoint representation acts 
on the off-diagonal triple of octonions in J3(O).  
 
The Clifford Algebra of Spin(8) is Cl(8) 
which is the fundamental constituent of Cl(N) for large N, 
due to 8-fold Periodicity property Cl(N+8) = Cl(N) (x) Cl(8)
where (x) denotes tensor product. 
Surreal octonionic Cl(N), for high N, 
may represent sum-over-histories of the Many-Worlds  
used to describe Physics, Life, the Universe, and Everything. 
 
 
 
Since Cl(k) contains Cl(4) for k at least 4,
by the embedding of Cl(n) as the even subalgebra of Cl(n+1),
the only DIVISION ALGEBRAS based on real Euclidean vector spaces 
and their Clifford algebras 
and related structures such as Spin(n) Lie Groups 
ARE  R, C. Q, and O, 
and the SEDENIONS do not form a division algebra, 
but they do form a ZeroDivisor Algebra.
 

The octonion product can also be constructed from cross products.  
 

 
For more about Clifford algebras, 
particularly with respect to Cl(0,8), 
see Why not SEDENIONS?
and 
From Sets to Quarks, particularly Chapter 2.  
 
 
All Lie algebras can be built from Clifford Algebras. 
 
 
Also, it is conjectured that 
MetaClifford Algebras might be useful. 
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REFERENCES:  
 
Three books that are good places to start reading 
about the details of Clifford algebras and Spinors are:
 
Clifford Algebras and Spinors, by Pertti Lounesto 
(London Mathematical Society Lecture Note Series, No 239)
 
Spinors and Calibrations, by F. Reese Harvey, 
Academic Press (1990). 
 
Clifford Algebras and the Classical Groups, by Ian Porteous, 
Cambridge University Press (1995).  
 
Errors can creep into published books and papers in any field. 
So that errors don't propagate and become widely-held misconceptions, 
it is important to find them and point them out. 
The best person I know at doing that is Pertti Lounesto, 
who has a web page of counterexamples 
that not only points out errors, 
but shows why they were probably made, 
so that the error-correction process not only corrects, 
but also gives deeper insight into the fundamental structures 
that led the original authors astray. 
It is important that authors not be condemned for making errors, 
so long as they are willing to acknowledge them and correct them. 
 
 
OY!  Barry Simon has written YABOGR!
The official title is: 
Representations of Finite and Compact Groups (AMS 1996)
What is YABOGR? Read the Book!
 
What does YABOGR do?
 
It, together with ideas 
of Onar Aam and Ben Goertzel about XOR and set theory, 
inspires me to write THIS PAGE ABOUT 
SETS, CLIFFORD GROUPS AND ALGEBRAS, AND THE McKAY CORRESPONDENCE.  
(any errors you see are due to me, 
not to Barry Simon, Onar Aam, or Ben Goertzel)

Michael Gibbs has written a Bit Representation of Clifford Algebras and their Generators,
including a Constructive Proof of Clifford Periodicity 8.

 
 

 

Tony Smith's Home Page ......

http://www.hit.fi/%7Elounesto/
http://www.hit.fi/%7Elounesto/counterexamples.htm
http://www.stud.ux.his.no/%7Eonar/
http://www.goertzel.org/ben/benhome.html
http://members.aol.com/jmtsgibbs/
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Tony's Home

 

Bohm's Quantum Potential

on which Bohm-Sarfatti Back-Reaction acts
has

Symmetric Space Geometry of MacroSpace

and has a Hydrodynamical Formulation that is useful in

Sidharth's Compton Radius Vortex model of the Electron.

 

David Bohm's Quantum Theory
 

Some of the characteristics of Bohm's Quantum Potential Q and its corresponding Quantum Field PSI are described by
Peter R. Holland in his book The Quantum Theory of Motion (Cambridge 1993):

Q does not act within the 4-dimensional geometry of SpaceTime, it acts BEYOND the 4-dimensional geometry
of SpaceTime on a particle of Matter/Energy to tell it how to move. Since Q acts BEYOND SpaceTime, it can
and does establish NonLocal connections between different regions of SpaceTime.
In Bohm's original formulation, there is NO reciprocal Back-Reaction of the particle of Matter/Energy on Q.
Classical Potentials V (of Fields such as Electromagnetism) have Quantum Effects because the Quantum Force (
- grad Q ) depends on V, so that V acts on particles of Matter/Energy through the Quantum Potential Q.
The amplitude of PSI = R exp( i 2 pi S / h ) is a Complex number, not a Real number.
The influence of PSI = R exp( i 2 pi S / h ) on particles of Matter/Energy is INDEPENDENT of the intensity I =
R^2 of PSI, because PSI acts through the Quantum Potential Q, and, if R is scaled to aR, the NonRelativistic
Schrodinger Q remains unchanged:

Q = - ( h^2 / 2 m ) grad^2( aR ) / aR = - ( h^2 / 2 m ) grad^2( R ) / R

If two Fields PSI1 and PSI2 do not overlap, their superposition PSI is the linear sum PSI1+PSI2, BUT IN
GENERAL their superposition is NOT the linear sumPSI1+PSI2. Addition of a SMALL PSI1 to a pre-existing
PSI with Quantum Potential Q can cause a LARGE nonlinear change in Q.
In a Schrodinger picture of Relativistic Quantum Field Theory, the Wave Equation

d'Alembertian PSI = - d Q[PSI(x),t] / d PSI(x) |at PSI(x)=PSI(x,t)

The Energy E of the Quantum Field is continuously variable and NOT CONSERVED in general and

http://plato.stanford.edu/entries/qm-bohm/
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d E / d t = d Q / d t |at PSI(x)=PSI(x,t)

The Relativistic Schrodinger Picture Wave Equation is NOT Lorentz Covariant.

Lorentz Covariance is only Statistically Valid, and is broken by Individual Quantum Processes.

The Relativistic Schrodinger Picture Wave Equation is NonLinear and NonLocal.

Locality is only Statistically Valid, and Individual Quantum Processes are NonLocal.

Although the Wave Equation for a Massless Quantum Field

d'Alembertian PSI = - d Q[PSI(x),t] / d PSI(x) |at PSI(x)=PSI(x,t)

is in general NonCovariant and NonLocal, there exist some particular Quantum Force States such that the
Massless Quantum Field behaves as if it were a Classical Field with Mass. The Mass is not associated with
a localized object, but is a property of the entire Field, so that, if the extent of the Field is the interior of a
Kerr-Newman Black Hole, it might represent a Massive Particle such as an Electron.

Bohm and Hiley, in their book The Undivided Universe (Routledge 1993) at pages 40-41, say that: "... R^2 has
two interpretations, one through the quantum potential and the other through the probability density. It is our
proposal the the more fundamental meaning [of R^2] ... is that it determines the quantum potential. ... its
meaning as a probability is only secondary. ...|PSI|^2 has no necessary relationship to probability. ... however ...
under typical ... conditions ... probability distribution P will approach and remain equal to |PSI|^2, the latter
being an equilibrium distribution. ... a stochastic model ... gives an additional possible explanation of why P
approaches |PSI|^2. ..."

Richard Feynman said, in his book QED, Princeton 1985 at page 129: "... If we make the minimum possible
distance between two points as small as 10^(-100) centimeters ... the infinities disappear ... but the total
probability of an event adds up to slightly more or less than 100%, or we get negative energies in infinitesimal
amounts. It has been suggested that these inconsistencies arise because we haven't taken into account the effects
of gravity ...".

Feynman discussed Negative Probabilities in his article of that title in the book Quantum Implications (Routledge
and Kegan Paul 1987, pages 235-248), in which Feynman says "... all the results of quantum statistics can be
described in classical probability language, ... provided we accept negative values for these probabilities. ...".
However, Feynman preferred to formulate such things in amplitude language rather than probability language,
saying: "... the equations with amplitudes are simpler and one can get used to thinking with them just as well.
...".

The Wigner distribution, devised by Wigner in 1932, can be used to visualize quantum trajectories. In their
article in Physics Today, April 1998, pages 22-28, Liebfried, Pfau, and Monroe have some nice images of
experimentally produced Wigner distributions showing negative probabilities. They describe an experiment using
a single trapped ion performed by Wineland's group at the National Bureau of Standards in Boulder, and they
also discuss a double-slit atomic beam experiment done at the University of Konstanz. Their figure 5,
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from the experiment of Wineland's group, clearly shows that in some regions of position-momentum
phase space there is negative probability.

 

An interesting description of Bohm's Theory 
has been written by Deotto and Ghirardi. 

 
The equivalence of David Bohm's approach to 
the Many-Worlds approach has been noted by David Deutsch, 
in his book The Fabric of Reality (Penguin 1997), 
in which he says: 

"... Bohm's theory is often presented as a single-universe variant of quantum theory. ... Working out what Bohm's
invisible wave will do requires the same computations as working out what trillions of shadow photons will do. Some
parts of the wave describe us, the observers, detecting and reacting to the photons; other parts of the wave describe
other versions of us, reacting to photons in different positions. ... in his theory reality consists of large sets of complex
entities, each of which can perceive other entities in its own set, but can only indirectly perceive entities in other sets.
These sets of entities are, in other words, parallel universes. ..."

As Creon Levit says: "... Bohm's quantum potential (or quantum force, if you prefer to think with forces) is the
integrated effect of all other universes on our own. ..."

 

One way to visualize Bohm's model, as well as the Q* = B correspondence of Jack Sarfatti, is to:

Let Q, the unfolding explicate order going from past to future, correspond to an ovulated egg cell;

Let Q*, the enfolding Super Implicate order from the future, correspond to the many sperm cells coming up to meet
the egg cell; so that

the many sperm cells, corresponding to Q*, also correspond to the many beable possibilities B,

while

only one sperm cell in each World of the ManyWorlds would fertilize the egg and create new life.

 

Levit and Sarfatti have studied the possible equivalence of 
the Bohm Quantum Potential 
to 
the phenomenological Bader Laplacian that describes 
electronic charge density in small molecules.  

http://xxx.lanl.gov/abs/quant-ph/9704021
http://eve.physics.ox.ac.uk/Personal/deutsch/David.html
http://science.nas.nasa.gov/~creon
http://www.stardrive.org/
http://xxx.lanl.gov/abs/physics/9704029
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The effectiveness of the

NonRelativistic model of light-quark hadrons

constitutes Experimental Support for Bohm's theory.

 

Bohm's Hidden Variable papers I and II, published in Phys. Rev. 85 (1952) 166-93, written before QCD was
known, do NOT explain WHY quarks are confined inside hadrons.

However, IF you ASSUME quark confinement by QCD,

THEN Bohm's Theory MAY explain why the NonRelativistic model of light-quark hadrons works so well

Consider paper II, section 5, (reprinted at page 387 of Quantum Theory and Measurement, edited by Wheeler and
Zurek (Princeton 1983)):

"... A more striking illustration ... is afforded by the problem of a "free" particle contained between two impenetrable
and perfectly reflecting walls, separated by a distance L. For this case, the spatial part of the PSI-field is

PSI = sin( 2 pi n x / L ),

where n is an integer and the energy of the electron is

E = ( 1 / 2 m ) ( n h / L )^2

Because the PSI-field is real, we deduce that the particle is at rest. Now, at first sight, it may seem puzzling that a
particle having a high energy should be at rest in the empty space between two walls. Let us recall, however, that the
space is not really empty, but contains an objectively real PSI-field that can act on the particle. Such an action is
analogous to (but of course not identical with) the action of an electromagnetic field, which could create non-uniform
motion of the particle in this apparently "empty" enclosure. We observe that in our problem, the PSI-field is able to
bring the particle to rest and to transform the entire kinetic energy into potential energy of interaction with the PSI-
field. To prove this, we evaluate the "quantum-mechanical potential" for this PSI-field

             __^2                  __^2               /       \^2
    - h^2    \/   R       - h^2    \/   PSI       1   |  n h  |
U = ______ _________  =  _______ ___________ =  _____ | _____ |
                                                      |       |
      2 m      R            2 m      PSI         2 m  |   L   |
                                                      \       /

and note that it is precisely equal to the total energy, E. ..."

As Bohm says, "... the PSI-field is able to bring the particle to rest and to transform the entire
kinetic energy into potential energy of interaction with the PSI-field. ..."

If you apply the Bohm result for an electron confined between two walls to the QCD picture
of a Light Quark confined within a Hadron, then

the Bohm result may explain the effectiveness of the NonRelativistic model of Light-Quark
Hadrons.

http://xxx.lanl.gov/abs/quant-ph/9806023
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Conversely:

the effectiveness of the NonRelativistic model of Light-Quark Hadrons may be considered to
be experimental support for Bohm's theory.

The NonRelativistic model of Light-Quark Hadrons is described in many textbooks, including Gauge Field Theories
(John Wiley 1991) by Mike Guidry , who says:

"By uncertainty principle agruments the momentum of a quark confined to the radius of one fermi is [about 200 MeV]
... For u or d quarks [the currrent mass is about 10 MeV or less and the constituent mass is about 300 MeV] ... and a
nonrelativistic approximation is questionable ... relativity effects should be significant. Nevertheless, nonrelativistic
models of quark structure for hadrons have been found to work surprisingly well, even for light hadrons. ..."

 

Perhaps, in addition to explaining why the nonrelativistic model of confined light-quark hadrons works so well,

Bohm's theory may also shed some light on the relationship between quark
current mass and quark constituent mass.

Bohm-Sarfatti Back-Reaction

Jack Sarfatti proposes combining Bohm's Theory with Back-Reaction, an idea useful in developing a Quantum Theory
of Consciousness.

That idea seems to have been anticipated by Bohm, who, in his paper A new theory of the relationship of mind and
matter, Philosophical Psychology, vol.. 3, no. 2, 1990, pp. 271-286, reprinted on The Neo-Noetics Page web site, said
"... Let us now return to a consideration of the quantum theory. What is its relationship to the interweaving of the
physical and the mental ...? First, let us recall that because the quantum potential may be regarded as information
whose activity is to guide the "dance" of the electrons, there is a basic similarity between the quantum behaviour of
a system of electrons and the behaviour of mind. But if we wish to relate mental processes to the quantum theory,
this similarity will have to be extended. ... one could begin by supposing, for example, that as the quantum potential
constitutes active information that can give form to the movements of the particles, so there is a superquantum
potential that can give form to the unfoldment and development of this first order quantum potential. ...

[ My comment: Bohm's "superquantum potential" is Jack's "back-reaction", which can be realized
physically from the Many-Worlds point of view by States of Consciousness using the Quantum Zeno
effect and the Quantum Anti-Zeno effect to prune the branches of Worlds in the MacroSpace of the
Many-Worlds. ]

... This latter would no longer satisfy the laws of the current quantum theory, which latter would then be an
approximation ...

[ My comment: As Jack Sarfatti has pointed out, based on papers (Physics Letters A 156, No.1-2, June
1991 and Physics Letters A 158, No.1-2, August 1991) by Antony Valentini, conscious back-reaction
could violate the assumption of equilibrium that current ordinary quantum theory uses to obtain the Born
approximation that the square of the amplitude of the wave function gives the probability of experimental
results. As Antony Valentini says in quant-ph/0203049, NonEquilibrium Quantum Processes can "... be
used to send instantaneous signals, to violate the uncertainty principle, to distinguish non-orthogonal

http://www.stardrive.org/
http://www.stardrive.org/
http://members.aol.com/Mszlazak/BOHM.html
http://www.fourmilab.ch/rpkp/valentini.html
http://www.fourmilab.ch/rpkp/valentini.html
http://xxx.lanl.gov/abs/quant-ph/0203049
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quantum states without disturbing them, to eavesdrop on quantum key distribution, and to read all the
results of a parallel quantum computation. ... pilot-wave theory indeed allows ... one to consider arbitrary
'nonequilibrium' initial distributions ...". ]

... that which we experience as mind ... will ... move the body by reaching the level of the quantum potential and of the
'dance' of the particles. ... It is thus implied that in some sense a rudimentary mind-like quality is present even at the
level of particle physics, and that as we go to subtler levels, this mind-like quality becomes stronger and more
developed. ... there is no real division between mind and matter ... Extending this view, we see that each human being
similarly participates in an inseparable way in society and in the planet as a whole. What may be suggested further is
that such participation goes on to a greater collective mind, and perhaps ultimately to some yet more comprehensive
mind in principle capable of going indefinitely beyond even the human species as a whole. ...".

Jack Sarfatti's basic idea is:

Einstein's theory of General Relativity is the "two-way" physics of Matter/Energy and the 4-dimensional geometry of
SpaceTime:

Geometry acts on Matter/Energy telling it how to move,

while Matter/Energy has a reciprocal Back-Reaction on Geometry telling it how to bend.

This bending of our four-dimensional SpaceTime Geometry explains the phenomena of Gravity, such as why an apple
falls to the Earth and why there are Black Holes.

David Bohm's Quantum Field PSI of the Quantum Potential Q also tells Matter/Energy how to move, but in a way that
is very different from the way General Relativity tells Matter/Energy how to move.

Bohm's Quantum Field PSI does not act within the 4-dimensional geometry of SpaceTime, it acts

BEYOND the 4-dimensional geometry of SpaceTime

on a particle of Matter/Energy to tell it how to move. Since the Quantum Field PSI acts BEYOND SpaceTime, it can
and does establish NonLocal connections between different regions of SpaceTime.

In Bohm's original formulation, there is NO reciprocal Back-Reaction of the particle of Matter/Energy on the Quantum
Field PSI.

Sarfatii's Back-Reaction model INTRODUCES such a reciprocal Back-Reaction of the particle of
Matter/Energy on the Quantum Field PSI.

Sarfatti also notes that

Bohm's Quantum Field can beconsidered to be a Thought-like Quantum Information Field,

and then Sarfatti asks the question:

Why isn't Bohm's Quantum Field the explanation of how Mind fits into the rest of the universe?

The answer is that

IF A reciprocal Back-Reaction of the particle of Matter/Energy on the Quantum Field PSI is allowed,

Bohm's Quantum Field becomes the physical field of Thought.

Just as Einstein identified gravitation as the direct back-action of mass-energy on its spacetime geometry, Sarfatti has
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identified mind as the direct back-action of matter-geometry on its guiding quantum field.

The implications of this hypothesis are profound. One can now communicate and directly influence distant events
faster than the speeding photon. The mind can effectively travel in time. This fits reports not only by Shamans, but also
by the US Military-Intelligence Community on "remote-viewing". There are also consequences for NASA's mission to
develop "breakthrough propellantless propulsion" to allow us to reach the stars and beyond.

 

 

How do you build a concrete realization of Jack Sarfatti's application of
Back-Reaction to Bohm's Quantum Theory?

 

First, you need a concrete description of the

Geometric Arena Beyond SpaceTime in which Bohm's Quantum Field
acts.

That Geometric Arena is Bohm's Super Implicate Order, which I call

MacroSpace

and whose structure is described in terms of

Symmetric Space Geometry

 

Bohm and Hiley (The Undivided Universe, Routledge 1993, Chapter 15) describe the

Implicate Order of the Bohm formulation in terms of Lie Sphere Geometry

as describing trajectories "... as a kind of enfolded geometric structure whose meaning can be seen all at once as a
'chain' of successively contacting spheres. ... The Lagrangian is thus, in our approach, a property of the implicate order
which holds at any given moment. ... backward tracks in time are replaced by tracks in which the implication
parameter is decreasing. "

In the Lie Sphere geometry of Lie and Klein, the Implicate Order trajectories are related to Huygens' Principle. As
Bohm and Hiley say (at pages 355-356 of The Undivided Universe): "... The process of enfoldment and unfoldment
was already well known implicitly in the Huygens' construction. Waves from each point unfold. But at the same time
waves from many points are enfolding to give rise to a new wave front. ... The Huygens' construction is actually the
basis of the Feynman graphs ... consider waves which start at a point P and arrive at a point Q ... In the first interval of
time, DELTA t , a possible path is from P to P', and in the second interval from P' to P'' and so on. ... the path
eventually arrives at Q. The Huygens' construction implies that the waves that arrive at Q from P are built up of
contributions from every possible path. ... Originally Feynman wanted to regard these paths are representing actual
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trajectories of particles. But ... various paths can interfere destructively as well as constructively. ... each path
represents a contribution to the final field amplitude as implied by the Huygens' construction. .."

Each trajectory of the Implicate Order only describes light-cone correlations using the
Spacetime of One World.

To write the Bohm Quantum Potential for the Many-Worlds Sum Over Histories of All Trajectories, you need the
Super Implicate Order. As Bohm and Hiley say at pages 378-379: "... Thus far we have been considering the implicate
order mainly in relation to particle theories ... But when this field is quantized, a further kind of implicate order is
introduced ... the Super Implicate Order. The super implicate order is related to the implicate order as the implicate
order, in particle theories, is related to the particles. ..."

In my version of the Many-Worlds view,

the Super Implicate Order shows the overall structure of the Many-Worlds,

just as Lie Sphere geometry shows how light-cone structures are correlated and organized. In other words, the
geometry of the Super Implicate Order geometry should show how the Worlds of the Many-Worlds are organized,
with each point of the Super Implicate Order geometry being one World.

In order to write the Bohm quantum potential in full detail, you need to have a concrete geometrical model of the
Super Implicate Order, analogous to the Minkowski geometry of Spacetime and the Lie Sphere geometry of
trajectories correlated by lightcone structure.

Just as the Lie Sphere geometry is based on Minkowski lightcones, the geometry of the Super Implicate Order should
be based on, or at least consistent with, the Lie Sphere geometry and Minkowski Spacetime.

Maybe I am not doing justice to David Deutsch, on whose Many-Worlds model my thinking is based, but I do not
know of any description by him of a geometry of the Super Implicate Order of the Many-Worlds beyond his comment
on page 285 of The Fabric of Reality (Allen Lane, Penguin, 1997) that "...unlike spacetime, the multiverse does not
consist of the mutually determining layers I have called super-snapshots, which could serve as "moments" of the
multiverse. It is a complex, multi-dimensional jigsaw puzzle ... which neither consists of a sequence of moments nor
permits a flow of time ..."

In my view, the Super Implicate Order has,

at the Nearest Neighbor lowest level of Interconnectedness, a 27-dimensional geometry based on the exceptional
Jordan algebra of 3x3 Hermitian Octonion matrices and the 27-complex-dimensional symmetric space E7 / (E6xU(1)),
and

at the Correlation middle level of Interconnectedness, a 28-dimensional geometry based on the 28-quaternionic-
dimensional symmetric space E8 / (E7xSU(2)).

The 27-dimensional and 28-dimensional geometries correspond to the Stri Yantra, which in turn corresponds to
StanTenen's geometry of the 22 Hebrew letters plus 5 Finals.

 

Another concrete candidate description for the geometry of the Super Implicate Order is given by Saul-Paul Sirag in
his paper Consciousness: A Hyperspace View that is an appendix to The Roots of Consciousness by Jeffrey Mishlove
(Council Oak 1993). As I understand it, he begins with the McKay correspondence between Finite Groups and Lie
Groups, and then he uses the example of the 48-dim binary Octahedral Group OD and the 133-dim exceptional Lie
Group E7. The 48-dim Octahedral Finite Group OD describes the physics of particles and forces in our spacetime, the
Physical World, and the 133-dim Lie Group E7 describes the geometry of the Super Implicate Order, the Mental
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World. The whole structure of both things is then 48+133 = 181 dimensional, and is called the Spliced Bundle
SB^181.

 

Here is a comparison of the SpaceTime Back-Reaction of Einstein's General Relativity and
the MacroSpace Sarfatti Back-Reaction using Bohm Quantum Theory and the D4-D5-E6-E7-

E8 VoDou Physics Model:

| Einstein SpaceTime | MacroSpace - E7 and E8 |

Einstein's Back-Reaction General Relativity is based on SpaceTime as the Geometric Object
and Scalar Curvature of SpaceTime as the Geometric Variable.

In the Feynman Lectures on Gravitation (Addison-Wesley 1995, pp. 135-137), Feynman says (in the following I set
lambda^2 = k, scalar curvature = R, and Ricci curvature tensor = R_mn ): "... It was Einstein's first guess that the
stress-energy tensor was simply [proportional] to the Ricci tensor, k T_mn = R_mn. ... However ... Einstein finally
chose

R_mn - (1/2) g_mn R = k T_mn

There is a good reason why this choice is better. If we take the covariant divergence ... the answer is identically zero.
This means that the law of conservation of energy is a consequence simply of the form of the equation [and the
Bianchi identities]. If we had set the stress-energy tensor equal to the Ricci tensor alone, the law of energy
conservation would have been ... an additional requirement ... we shall play with the equations for a while. First of all,
we will try to understand the relation ... to variational principles. ... we need an integral which is a scalar invariant. We
choose ...

S_g = -(1/2k) INTEGRAL d^4x R sqrt(-g)

... The curvature tensor appears when we take the variation of S_g with respect to g_mn.

d S_g / d g_mn = -(1/2k) sqrt(-g) ( R^mn - (1/2) g^mn R )

... because the stress tensor appears in this way, from a variational principle, its covariant divergence is necessarily
zero ... We have seen the connection from the other direction - that we could deduce a variational principle provided
that we started from a divergenceless tensor. ..."

Therefore, Einstein-Hilbert General Relativity is based on the Curvature of SpaceTime and the SpaceTime Metric.
Further, Einstein-Cartan General Relativity is based on the Curvature of SpaceTime, the SpaceTime Metric, and the
SpaceTime Spin Connection.

Although Einstein-Cartan has Torsion and Spin phenomena that are not present in purely Metric Einstein-Hilbert,
present-day experiments cannot distinguish between Einstein-Cartan and Einstein-Hilbert.

In both Einstein-Cartan and Einstein-Hilbert, the basic geometric object in the Lagrangian is the SpaceTime Curvature,
which is roughly a measure of how much SpaceTime (Wick-rotated to its Euclidean version) resembles the 4-sphere
S4 instead of flat Euclidean R4.
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S4 = Spin(5) / Spin(4)

where Spin(5) = Sp(2)

and

Spin(4) = Sp(1)xSp(1) = SU(2)xSU(2) = Spin(3)xSpin(3) = S3xS3

Note that Spin(4) is the (Wick-rotated Euclidean version of) the Lorentz group that is the local symmetry group of
SpaceTime.

Note also that if you do not Wick Rotate to S4, but use H4 (hyperbolic 4-space) with -+++ signature, you wind up
using non-compact symmetric spaces like H4 instead of their compact dual spaces like S4. I find it easier to visualize
compact spaces, so I sometimes wind up writing things like S4 for H4, which in my mind is really OK to do if the
underlying structure is complex (where signature does not matter). Such an underlying complex structure does exist in
my D4-D5-E6-E7-E8 VoDou Physics model, where, for example, SpaceTime is the Silov boundary of a bounded
complex domain.

Note also that Spin(5) is the (Wick-rotated Euclidean version of) the de Sitter group from which the Einstein-Hilbert
action can be derived by the MacDowell-Mansouri mechanism.

 

For Sarfatti Back-Reaction with Bohm Quantum Theory,

the Geometric Object should be the Super Implicate Order, or

MacroSpace,

and the range of the Geometric Variable should be a Generalized Curvature of the

27-complex-dimensional Symmetric Space E7 / E6xU(1)

whose Algebra is described by E8 / E7xSU(2)

 

The Symmetric Space E7 / (E6 x U(1)), and its related Bounded Complex Domain and Shilov Boundary, seems to me
to be "natural" for several points of view:

E7 (as do all exceptional Lie algebras) comes from the Octonions;
E7 is advocated by Saul-Paul Sirag as the Lie algebra of Consciousness;
It (as well as a lot of the spaces related to it) has the same geometry as Stan Tenen's geometric structures of the
22 Hebrew letters plus 5 Finals, which I think are significant for many reasons;
It naturally follows from my D4-D5-E6-E7-E8 VoDou Physics model (which is probably why I thought of it);
James Clerk Maxwell said, of the 27-line configuration: "... cubic surfaces! By threes and nines Draw round his
camp your seven-and-twenty lines The seal of Solomon in three dimensions. ... we the form may trace Of him
whose soul, too large for vulgar space, In n dimensions flourished unrestricted. ...";
Its 27-dimensional geometry corresponds to the Stri Yantra;
It gives a geometric structure to the Many-Snapshots agglomeration of multiverses of David Deutsch.
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Since the Lorentz Group Spin(4) corresponds to global rotations in flat SpaceTime, and since E6 is the global
symmetry group of the D4-D5-E6 physics model, let E6 play the role of Einstein's Spin(4).

Since SpaceTime is the Geometric arena for General Relativistic Gravity, and since the MacroSpace of the Super
Implicate Order of Bohm's Theory is the Geometric arena (at the Nearest Neighbor level of Interconnectedness), let
27-dimensional MacroSpace Geometry play the role of Einstein's SpaceTime S4 = Spin(5) / Spin(4) curvature.

MacroSpace is approximated by continuous 27-dimensional 3x3 Hermitian Octonion Matrices and by the 27-complex
dimensional E7 / (E6 x U(1)) which is the 133-78-1 = 54-real-dimensional set of complexified Octonion projective
planes (CxO)P2 that are in the octonionified Octonion projective plane (OxO)P2.

Now we have E7 / (E6 x U(1)) playing the role of Spin(5) / Spin(4) and E6 playing the role of Spin(4).

Since the U(1) of E7 / (E6 x U(1)) just means that MacroSpace is a space of 27 complex dimensions while SpaceTime
is a space of 4 real dimensions:

The group E7 should play the role of Einstein's Spin(5), the (Wick-rotated Euclidean version of) the de Sitter group
from which the Einstein-Hilbert action can be derived by the MacDowell-Mansouri mechanism.

Therefore:

Jack Sarfatti's Bohm Theory plus Back-Reaction describes Mind and Consciousness with E7.

E7 is advocated by Saul-Paul Sirag as the Lie algebra of Consciousness.

Stan Tenen gets to E7 and the symmetric space E7 / (E6 x U(1)) from still another point of
view, which he describes on his web pages.

The 3 paths of Saul-Paul Sirag, Stan Tenen, and my D4-D5-E6-E7-E8 VoDou Physics model
are probably equivalent in a deep sense and they all lead to

the E7 / E6xU(1) structure.

About MacroSpace, Jack Sarfatti said:

"... What I think Deutsch's multiverse really is, is ... a stack of snapshots ... all connected
together by Threads ..."

To me, the Geometric MacroSpace Structure shows how the Threads connect the snapshots.

The Threads can be thought of as Strings in a 26-dimensional subspace of the 27-dimensional
MacroSpace.

At short distances, there are two fundamental types of Threads:

Timelike Link between two successive Points of a World-Line of one Fermion Particle; and

Null Link of a Massless Gauge Boson between a Source Particle and a Sink Particle.

Note that a Spacelike | Link can be made of two Null Links,    |\
one / Future and one \ Past                                    |/

http://www.meru.org/
http://www.meru.org/
http://www.meru.org/
http://www.stardrive.org/
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Timelike __ Links and Null / Links          ___
can form a 2-dim Loop with signature 1+1   /__/

The (1+1)-dim Loop encloses a String Theory World-Sheet. To specify the location of the Loop in Physical
SpaceTime requires 4 more dimensions. To specify Internal Symmetry Space requires 4 more dimensions. To specify
Fermion Particle and Antiparticle type requires 8+8 = 16 more dimensions. The total dimensionality of String Theory
space is 26, with signature (1, 1+4+4+8+8) = (1,25).

At longer distances, Threads can merge, and bifurcate, and intersect. This can produce World-Sheets that are not
Smooth Manifolds, but containing Singularities.

V. I. Arnold (Remarks on the Stationary Phase Method and Coxeter Numbers, Russian Math. Surveys 28 no. 5 (1973)
19-48; and Catastrophe Theory, 2nd ed., Springer-Verlag (1986)) has shown that Simple Singularities are classified
by the A-D-E Classification. Arnold also points out that the A-D-E classification appears in such apparently (but not
really) diverse areas as critical points of functions, Lie algebras, categories of linear spaces, caustics, wave fronts,
regular polyhedra in 3-dimensional space, and Coxeter crystallographic reflection groups.

The A-D-E Classification. also appears in superstring theory. Michio Kaku (Strings, Conformal Fields, and
Topology, An Introduction, Springer-Verlag (1991)) describes how the A-D-E classification appears in superstring
conformal field theory, being in 1-1 correspondence not only with the modular invariants of SU(2)k, but also with the
special solutions of solutions of c=1 theory for two continuous classes and the three discrete solutions. Kaku says that
this is because of the correspondence between the simply laced groups and the finite subgroups of SU(2).

The A-D-E Classification also classifies Quivers of Arrows. If the Multiverse Snapshots are thought of as Points,
and short Threads from Point to Point are thought of as Arrows from a Point at the Tail of the Arrow to a Point at the
Head of the Arrow, then you can form Quivers of Arrows. In 1972, Peter Gabriel represented a quiver (P, A, t, h) by
representing the Points as Complex vector spaces and the Arrows A as matrix maps from the Complex vector space
representing the Tail to the Complex vector space representing the Head, and proved Gabriel's theorem:

If a connected Quiver has only finitely many non-isomorphic indecomposable representations, its graph is a Coxeter-
Dynkin diagram of one of the Lie algebras An, Dn, E6, E7, or E8, and there is a 1-1 correspondence between the

classes of isomorphic indecomposable representations and the positive roots of that Lie algebra.

Represent the 27-dimensional MacroSpace E7 / E6xU(1) by 3x3 Hermitian Octonionic matrices

             Re(O1)    O4      O5
              O4*    Re(O2)    O6
              O5*      O6*    Re(O3)

which form the exceptional Jordan algebra J3(O).

In the D4-D5-E6-E7-E8 VoDou physics model, Jordan algebras correspond to the matrix algebra of quantum
mechanical states, that is, from a particle physics point of view, the configuration of particles in spacetime upon which
the Lie algebra gauge groups act.

Look at the traceless subalgebra J3(O)o that is 26-dimensional.

The mathematical structure of 26-dimensional String Theory describes the Structure of the
MacroSpace,

which is the Space of Possible Outcomes in Jack Sarfatti's Back-Reaction model.

Since

the String Theory action is similar to the Einstein-Hilbert action, and

http://xxx.lanl.gov/abs/hep-th/9306011
http://xxx.lanl.gov/abs/hep-th/9306011
http://xxx.lanl.gov/abs/hep-th/9306011
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Jack Sarfatti's Back-Reaction in the space of possible outcomes is motivated by analogy with Einstein's gravitation
theory, and

if you look at quantized relativistic Strings in 26-dimensional space of signature (25,1), you have, as stated by Kaku in
his book Strings, Conformal Field Theory, and Topology (Springer-Verlag 1991 page 13), "... Lorentz covariance is
manifest in the Gupta-Bleuler formalism but unitarity is not ... [in the Light-Cone] quantization scheme ... only the
physical states are present and unitarity is manifest. ...",

it seems that

26-dimensional Unoriented Closed Bosonic String Theory gives a unitary model of Jack
Sarfatti's Back-Reaction model of MacroSpace phenomena including Quantum

Consciousness.

Resonant Connections in MacroSpace may be useful in making a Conscious Selection of Fates among the Many Fates
of the Many Worlds.

As discussed by Kaku in his books Strings, Conformal Field Theory, and Topology (Springer-Verlag 1991) and
Introduction to Superstrings (Springer-Verlag 1988), in 26-dimensional String Theory:

the action is the area of the world-sheet swept out by the string, and can be written as

S = - (1 / 4 pi a) INT d^2x sqrt(g) g^ab (d_aX_m) (d_bX_n) N^mn

where a is 1/2 for open strings and 1/4 for closed strings, g^ab is the metric tensor on the world-sheet
surface, N^mn is the flat metric in 26-dimensional space with signature (25,1), x coordinates are world-
sheet coordinates, and X coordinates are 26-dimensional space coordinates;

the action can be invariant under 2-dimensional general coordinate transformations because the sqrt(g) factor
cancels against the transformation of the 2-dimensional measure;
the action is classically invariant under local scale transformations, and, after quantization, the conformal
anomaly resulting from breakdown of the classical scale invariance disappears (for the Bosonic String) only in
26 dimensional space;
after quantization, which can be done by Gupta-Bleuler, Light-Cone, or BRST methods, 26-dimensional
Bosonic String Theory is seen to be Lorentz invariant, Conformal invariant, and Unitary with no non-physical
states;
Bosonic String interactions can be represented as an S matrix for which the Euler Beta Function is the lowest
order term in a perturbation series that is a path integral summed over all conformally inequivalent Riemann
surfaces;
Light-Cone coordinates can be used, with twists, string lengths, and propagation times, to find specific moduli
for high genus Riemann surfaces, thus solving the problem of triangulation of moduli space (whose dimension is
6g - 6 + 2N, where g is the genus and N is the space dimension so that here N = 26);
the Unoriented Closed Bosonic String spectrum
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contains Tachyons with imaginary mass, massless (at tree-level, but not necessarily after dynamical
processes are considered) scalar Dilatons, and massless spin-2 MacroSpace Gravitons);

Since Bosonic Unoriented Closed String Theory describes the physics of MacroSpace, there is no need to put in
supersymmetry to make superstrings to get fermions - the World-Line Strings of MacroSpace are not fermionic;
and
Since the 26-dimensional subspace of MacroSpace is naturally 26-dimensional, there is no need to go to second
quantization (string field theory) in order to reduce its dimensionality.

 

Bosonic String Theory is related to the Large N limit of the AN Lie Algebras.

 

For a nice introductory discussion of the mathematics of Bosonic Closed Strings, see Week 126 and Week 127 and
other relevant works of John Baez.

 

Here is how I got to E7, and then on to E8:

 

E7 comes from E6:

I want a space that has local E6 symmetry, so I am looking for an irreducible symmetric space G / K such that K is E6
itself, or E6 times another Lie group.

The irreducible symmetric spaces have been completely classified, and the only such non-trivial irreducible
symmmetric space is

E7 / E6xU(1)

The U(1) means that the 54-real dimensional symmetric space E7 / E6xU(1) is really a complex space of 27 complex
dimensions.

E6 comes from my D4-D5-E6-E7-E8 VoDou Physics model:

Since I think that Lagrangian formulations are fundamentally nice, I want a structure that has all the parts that I need to
build a Lagrangian for the Standard Model plus Gravity. There are at least 3 parts:

http://math.ucr.edu/home/baez/week126.html
http://math.ucr.edu/home/baez/week127.html
http://math.ucr.edu/home/baez/
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Gauge Group, Fermions, and SpaceTime

The Gauge Group should have at least 12 dimensions for the Standard Model U(1)xSU(2)xSU(3) plus 16 dimensions
for a U(2,2) group from which I can get Gravity by gauging its 15-dim SU(2,2) conformal subgroup (this is well
known, if not widely known, being described for example in the textbook by Mohapatra). The 12+16-dim = 28-dim
Lie group that I use is Spin(8), which has octonionic structure. Note that Spin(8) is NOT simply the Cartesian product
of U(1)xSU(2)xSU(3) and U(2,2). They come out of Spin(8) in a complicated way that is NOT standard, but is related
to dimensional reduction of spacetime in the D4-D5-E6-E7-E8 VoDou physics model.

The first-generation Fermion particles should be represented by at least an 8-dim space, whose basis I identify in the
D4-D5-E6-E7-E8 VoDou physics model with octonions as follows:

electron; E
red, blue, green up quark; i, j, k
red, blue, green down quark; I, J, K
electron neutrino 1

The particles correspond to (left-handed) Spin(8) half-spinors. Anti-particles come from (right-handed) mirror-image
Spin(8) half-spinors. The 7 right-handed particle states and 7 left-handed antiparticle states come from the tree-level
mass of the 7 fermions with tree-level mass. (The neutrino is massless at tree-level. A small neutrino mass can come
from non-tree-level effects.) The second and third generations (but no further generations) come from dimensional
reduction of spacetime in the D4-D5-E6-E7-E8 VoDou physics model.

4-dim SpaceTime is a dimensionally reduced version of the 8-dim spacetime of the D4-D5-E6-E7-E8 VoDou physics
model that is also octonionic, and corresponds to the 8-dim vector representation of Spin(8). The 4-dim spacetime is
acted on by the U(2,2) that gives gauge gravity. The other 4 dimensions form the internal symmetry space that is acted
on by the Standard Model U(1)xSU(2)xSU(3).

So far, we have:

28 - dim Gauge Group
8 - dim fermion particles
8 - dim fermion antiparticles
8 = 4-dim spacetime plus 4-dim internal symmetry space

52 - dim total "structure" for building the Lagrangian.

Now, I want this 52-dim stuff to have Lie group structure. There is in fact a 52-dim exceptional Lie group F4 and it
does have such structure and it was the basis of my first attempt at a physics model. However, my F4 model was
deficient, because my calculations of particle masses and force strength constants required that spacetime have an
underlying complex structure (that is one reason that I like Wick rotations back and forth between Euclidean and
Minkowski spacetime).

If I give 4-dim spacetime complex structure, then I should give complex structure to the 4-dim internal symmetry
space, since they both come from the same 8-dim parent "spacetime".

If I give the 8-dim "spacetime" complex structure, then I should also give complex structure to the two 8-dim fermion
representation spaces, because all three 8-dim spaces are isomorphic by the triality automorphism of the three 8-dim
representations of Spin(8).

This does NOT require me to give complex structure to the Gauge Groups, so now I have

28 - dim Gauge Group
32 = 16+16 dim fermion particles and antiparticles, "complexified"
16 = 4-dim spacetime plus 4-dim internal symmetry space, "complexified"



Bohm Compton Radius Vortex Sidharth Sarfatti

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/BohmSar.html[4/16/18, 1:18:23 AM]

76 - dim total "structure" for building the Lagrangian.

If you add in a U(1) for the complex symmetry of the 16-dim complex "spacetime" and a U(1) for the complex
symmetry of the 32-dim fermion representation space, then you get the

76 + 1 + 1 = 78 - dim Lie group E6.

That is where E6 comes from. Since the E6 now contains all the parts of the Lagrangian, including the needed
complex structure, I see E6 as the symmetry of the D4-D5-E6-E7-E8 VoDou hysics model.

If you get a quantum theory by Many-Worlds path-integral-sum, you see that each world or snapshot has E6
symmetry, so that a Geometric Structure of all the worlds should have local E6 symmetry.

Therefore, the E7 global Geometric MacroSpace Structure ought to be

E7 / E6xU(1)

Here is my perception of how MacroSpace is viewed

by John Wheeler and Kip Thorne, by David Deutsch,

and by my E7 / E6xU(1):

MacroSpace according to Wheeler and Thorne:

In Wheeler's picture, as described by Kip Thorne in his book Black Holes and Time Warps (Norton 1994),
MacroSpace (called superspace by them) is a collection of 3-dim spatial spaces. As Thorne says on page 476: "...
Quantum Gravity then [at the Planck energy] radically changes the character of spacetime. It ruptures the unification of
space and time into spacetime. It unglues space and time from each other, and then destroys time as a concept and
destroys the definiteness of space. Time ceases to exist ... Space, the sole remaining remnant of what was once a
unified spacetime, becomes a random, probabilistic froth, like soapsuds. ..."

I do not like the Wheeler/Thorne picture, because its 3-dim space remains a coherent (although perhaps multiply
connected) entity above Planck energy, while time is done away with. I think that the 3 spatial dimensions would cease
to exist as much as time would cease to exist, and in support of my view I note that, at black hole horizons, time
dimensions can become spatial, etc.

MacroSpace according to Deutsch:

David Deutsch's multiverse is made up of snapshots that are each 3-dim spaces. Deutsch, like Wheeler and Thorne,
uses 3-dim spaces as basic building blocks. Deutsch says on page 278 of Fabric of Reality (Allen Lane - Penguin
1997): "... there is no fundamental demarcation between snapshots of other times and snapshots of other universes. ...
Other times are just special cases of other universes ... distinguished from other universes ... only in that they are
especially related to ours the laws of physics ... the rest of the multiverse ... impinges on us very weakly by
comparison, through interference effects. ..." On page 283, Deutsch says: "... in some regions of the multiverse, and in
some places in space, the snapshots of some physical objects do fall, for a period, into chains, each of whose members
determines all the others to a good approximation. ... In those regions and places, the multiverse does indeed look as ...
a collection of spacetimes, and .. [one] can distinguish approximately between different times and different universes,
and time is approximately a sequence of moments. But that approximation always breaks down if one examines the
snapshots in more detail, or looks far forwards or backwards in time, or far afield in the multiverse. ..."
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My problem with the Deutsch multiverse is not that is incorrect, but that it is incomplete.

When Deutsch says "... if one ... looks ... far afield in the multiverse ...", Deutsch does not define what "far afield"
means. His agglomeration of snapshots does not have a mathematically well-defined overall geometric structure that
allows him to define "far afield".

In my opinion, Bohm's Quantum Field, with its Implicate Order and Super Implicate Order is what is needed to give
the multiverse an overall mathematical geometrical structure on which Sarfatti Back-Reaction can be formulated.

E7 / E6xS1 MacroSpace:

The overall mathematical geometrical multiverse structure (which I call a MacroSpace, from the macrosphere in Greg
Egan's sci-fi novel Diaspora) that I use is the 27-complex-dimensional symmetric space E7 / E6xS1 = E7 / E6xU(1).
Each Point of the MacroSpace E7 / E6xU(1) is one Universe.

Each Point-Universe is NOT just a 3-dimensional spatial physical space, or a 4-dimensional physical SpaceTime, but
is one Possible Configuration of elementary particle Fermions and Gauge Bosons on all the Points of an entire
SpaceTime.

Fundamentally, I regard the SpaceTime as a Planck-length HyperDiamond Lattice, but what I am describing here is a
continuous manifold approximation.

Two given Point-Universes may overlap each other not only by having coincident SpaceTime points, but also by
having similar configurations of Fermions and Gauge Bosons.

How are these configurations and their Bohm Quantum Force interactions to be described mathematically?

MacroSpace E7 / E6xU(1) has two local symmetry groups: U(1) for its complex structure; and E6 for its physical local
symmetry group.

Just as a Standard Model gauge group acts as local symmetry group independently at each point of SpaceTime and the
Standard Model forces arise from the differences between the gauge group states, or phases, at different SpaceTime
points, so the Bohm Quantum Forces should arise from the differences between the E6 states, or phases, at different
multiverse MacroSpace points.

The 78-real-dimensions of E6, and therefore the E6 states or phases, have the following physical content in my D4-
D5-E6-E7-E8 VoDou physics model:

33 real dimensions give an 8-complex-dimensional space of Fermion particles an 8-complex-dimensional space
of Fermion antiparticles, and a 1-real-dimensional U(1) for the complexification;
17 real dimensions give an 4-complex-dimensional physical SpaceTime, a 4-complex-dimensional Internal
Symmetry Space, and a 1-real-dimensional U(1) for the complexification;
28 real dimensions give 12-real-dimensional Standard Model SU(3)xSU(2)xU(1); a 15-real-dimensional SU(2,2)
= Spin(4,2) Conformal Gravity; and a 1-real-dimensional U(1) for complex propagator phase.

Therefore:

each Point-Universe differs from another Point-Universe by their E6 state/phase difference, and all the Point-
Universes, taken together, have the overall geometric structure of the MacroSpace E7 / E6xU(1).

27 = 8+8 8    3

The 27-Complex-dimenisonal space has 3 Octonionic 8-dimensional subspaces, corresponding to:
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first generation fermion particles,
their antiparticles, and
physical spacetime plus internal symmetry space

The remaining 3 dimensions are the E7 MacroSpace Embedding Dimensions in which the 24-dimensional subspaces
are embedded in the full 27-dimensional space.

Click here to see more detailed Geometric and Algebraic Structure of the MacroSpace of
Many-Worlds,

both of which are combined in E8 by the fibration E8 / E7 x SU(2)

and describable in terms of Bosonic Unoriented Closed String Theory.

 

 

 

 

 

Tony's Home

......



Sum Over Histories Quantum Chaos Riemann Zeta Function

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Rzeta.html[4/16/18, 1:18:26 AM]

Tony's Home

The Structure of the MacroSpace of Many-Worlds

 has both Geometric and Algebraic Aspects,

and Sum-Over-Histories Paths are related to Prime Numbers.

Here is the relevance of the McKay Correspondence.

The MacroSpace of Many-Worlds is related to Jordan-like Algebras and

Bosonic Closed Strings

Hilbert Space, Octonions, and Cl(8) Clifford Algebra

von Neumann algebras

 What is MacroSpace and Where does it Come From?

Physics models, including the D4-D5-E6-E7-E8 VoDou Physics model, have two parts:

a description of the stage of SpaceTime and the players (Fermion and Gauge Boson particles) that InterAct on the stage. This is like a Classical Structure, and is
here denoted by M; and
a Quantum Theory such as a Path Integral Sum-over-Histories that gives predictions of Outcomes of Experiments, sort of like the Cultural Meme represented by a
Play is the sum of the impressions of all audiences who see all performances of a Play. This involves All Possible Worlds of the Many-Worlds, which is the
MacroSpace, and is here denoted by Q.

 

In the case of the D4-D5-E6-E7-E8 VoDou Physics model, the basic ingredients of M are:

a 4-dimensional Physical SpaceTime (a bunch of points, each of which corresponds to a particular point in space and time in time);
for each point in Physical SpaceTime, its own Internal Symmetry Space (a representation space to carry representations of standard model gauge groups,
acting as local (independent at each point of Physical SpaceTime) gauge groups);

for each point in Physical SpaceTime, a representation space for Fermion Particles (neutrino; red, green, and blue down quarks; red, green, and blue up quarks;
and neutrino) so that, at each point of Physical SpaceTime, there can be a Fermion Particle;
for each point in Physical SpaceTime, a representation space for Fermion AntiParticles so that, at each point of Physical SpaceTime, there can be a Fermion
AntiParticle; and

for each link between neighboring points in Physical SpaceTime, a force-carrying Gauge Boson, representable in terms of Paticle-AntiParticle Pairs of
Fermions and the Internal Symmetry Spaces.

The quantum theory MacroSpace Q is then made up of all the possible M states.

The structure of Q is determined by how those M states (Worlds of the Many-Worlds) fit together.

The structure of Q  has both Geometric and Algebraic Aspects:

The Geometric Structure of Q comes from a chain of Lie Algebras 
whose groups are the related to Automorphism Groups of 

Jordan-like Algebras describing the Algebraic Structure of Q:

Automorphism Groups ---- of -------------------- Jordan-like Algebras

D4 ---------------- Gauge Bosons --------- Chevalley Algebra Chev3(O)
D5 ------ SpaceTime + Internal Symmetry -- Freudenthal Algebra Fr2(O)
E6 ---------------- Fermions ------------- Freudenthal Algebra Fr3(O)
E7 --------------- Many-Worlds ----------------- Brown Algebra Br3(O)
----------------------- E8 ------------------------------------------

248-dim E8 is made up of 133-dim E7 plus 112-dim Br3(O) plus Quaternionic SU(2).

The lowest dimensional non-trivial representation of E8 is its 248-dim Adjoint representation, and the algebra E8 corresponds to its E8 group as Automorphism Group.
Therefore

E8 is Self-Automorphic, and the sequence ends with E8,

which contains both of the

Geometric and Algebraic descriptions of the MacroSpace of Many-Worlds

 

Click on the following links to see about:
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E8 and McKay,
Algebraic Geometry and Exceptional Structures,
Geometry of MacroSpace,
Algebra of MacroSpace,
D4 as automorphisms,
D5 as automorphisms,
E6 as automorphisms,
E7 as automorphisms,
E8 as automorphisms,
Graphs and Prime Numbers,
Sum Over Histories Graphs, and
Sum Over Histories, Prime Numbers, the Riemann Zeta Function., and Bernoulli Schemes.

 

For a pdf version of the following material, go to physics/0102042 at arXiv.org, or click HERE.

 [[ In this html version, material added after the latest version of physics/0102042 has been enclosed by [[ ]] double brackets. ]]

 

26-dim Bosonic String Theory 
The 26 dimensions of Closed Unoriented Bosonic String Theory 
are interpreted as the 26 dimensions of 
the traceless Jordan algebra J3(O)o of 3x3 Octonionic matrices, 
with each of the 3 Octonionic dimenisons of J3(O)o 
having the following physical interpretation: 

4-dimensional physical spacetime plus 4-dimensional internal symmetry space; 
8 first-generation fermion particles; 
8 first-generation fermion anti-particles. 

This interpretation is consistent with interpreting the strings 
as World Lines of the Worlds of Many-Worlds Quantum Theory

[[ The strings are closed because they represent the world-lines of fermion particle-antiparticle pairs ( the pair of fermions acting as a boson so that the entire string is
bosonic ) from the time of their creation to their eventual mutual annihilation,

   *  
  / \   ...
 /   \ /
/     |         (The illustrated closed string is red.
\     |          It interacts with a partially shown gray string.)
 \   / \...
  \ / 
   *  

perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in the meantime, so that part of each string might represent a photon or other particle of any type
formed by interaction of one of the particle/antiparticle pair.

Note that since our Universe began with a Big Bang, all its particles originate from pair creation since then. For pairs that do not appear to reconnect for mutual annihilation within the volume
of 26-dimensional spacetime being considered in working with the String Theory,

****************  
  \    ...   /
   \      \ /
    \      |         (The illustrated string is red.
     \     |          It interacts with a partially shown gray string.
      \   / \...      A perfect absorber in the future  
       \ /            is indicated by ******* ).
        *  

the string is closed by considering the 26-dimensional spacetime to be a compactified 25+1 dimensional Minkowski spacetime due to considering the Universe to "... be a perfect absorber in the
future ...[as in]... the Wheeler-Feynman ... absorber theory of radiation ..." described by Narlikar in his book Introduction to Cosmology (Cambridge 1997) (Section 8.8.1) and related to the
Collective Electrodynamics of Carver Mead. For most of the matter in our Galactic Cluster, such an absorber could be a Black Hole of the Black Hole Era. Such a compactification is also
similar to the conformally compactified 3+1 dimensional Minkowski spacetime M# used by Penrose and Rindler in their book Spinors and Space-Time, Volume 2 (Cambridge 1986)
(particularly Chapter 9). ]]

and the 26 dimensions as the degrees of freedom of 
the Worlds of the Many-Worlds. 

 

http://arxiv.org/abs/physics/0102042
http://arxiv.org/abs/physics/0102042


Sum Over Histories Quantum Chaos Riemann Zeta Function

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Rzeta.html[4/16/18, 1:18:26 AM]

Note that:

27 = 12 + 15 = 6+6 + 6/\6
27 = 8+8 + 8 + 3 = 6+6 + 2+2+8+3

Details about some material mentioned on the above chart can be seen on these web pages:

Clifford algebras - http://www.innerx.net/personal/tsmith/clfpq.html
Discrete - http://www.innerx.net/personal/tsmith/Sets2Quarks2.html#sub2
Real - http://www.innerx.net/personal/tsmith/clfpq.html#whatclifspin

generalized hyperfinite II1 von Neumann algebra factor - http://www.innerx.net/personal/tsmith/II1vNfactor.htmlclfpq.html
Octonions - http://www.innerx.net/personal/tsmith/3x3OctCnf.html
Jordan algebras - http://www.innerx.net/personal/tsmith/Jordan.html
Lie algebras - http://www.innerx.net/personal/tsmith/Lie.html
Internal Symmetry Space - http://www.innerx.net/personal/tsmith/See.html
Segal Conformal theory - http://www.innerx.net/personal/tsmith/SegalConf.html
MacDowell-Mansouri gravity - http://www.innerx.net/personal/tsmith/cnfGrHg.html
Standard Model Weyl groups - http://www.innerx.net/personal/tsmith/Sets2Quarks4a.html#WEYLdimredGB
Fermions - http://www.innerx.net/personal/tsmith/Sets2Quarks9.html#sub13
HyperDiamond lattices - http://www.innerx.net/personal/tsmith/HDFCmodel.html
Generalized Feynman Checkerboards - http://www.innerx.net/personal/tsmith/Fynckb.html

 

The following sections are about:

MacroSpace of Many-Worlds
Unoriented Closed Bosonic Strings
M-theory of the full 27-dimensional Jordan algebra J3(O)

F-theory of the 28-dimensional Jordan algebra J4(Q)
Some descriptions of a few relevant terms
26-dimensional Bosonic Strings and the Fake Monster

To see some interesting connections among such things as the 24-dimensional Leech Lattice and the 256-dimensional Cl(8) Clifford Algebra, go to
http://www.innerx.net/personal/tsmith/SegalConf2.html#MarkoRodin or click here.

http://www.innerx.net/personal/tsmith/clfpq.html
http://www.innerx.net/personal/tsmith/Sets2Quarks2.html#sub2
http://www.innerx.net/personal/tsmith/clfpq.html#whatclifspin
http://www.innerx.net/personal/tsmith/II1vNfactor.html
http://www.innerx.net/personal/tsmith/3x3OctCnf.html
http://www.innerx.net/personal/tsmith/Lie.html
http://www.innerx.net/personal/tsmith/Lie.html
http://www.innerx.net/personal/tsmith/See.html
http://www.innerx.net/personal/tsmith/SegalConf.html
http://www.innerx.net/personal/tsmith/cnfGrHg.html
http://www.innerx.net/personal/tsmith/Sets2Quarks4a.html#WEYLdimredGB
http://www.innerx.net/personal/tsmith/Sets2Quarks9.html#sub13
http://www.innerx.net/personal/tsmith/HDFCmodel.html
http://www.innerx.net/personal/tsmith/Fynckb.html
http://www.innerx.net/personal/tsmith/SegalConf2.html#MarkoRodin
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The Lie algebra E6 of the D4-D5-E6-E7-E8 VoDou Physics model can be represented in terms of 3 copies of the 26-dimensional traceless subalgebra J3(O)o of the 27-
dimensional Jordan algebra J3(O) by using the fibration E6 / F4 of 78-dimensional E6 over 52-dimensional F4 and the structure of F4 as doubled J3(O)o based on the
26-dimensional representation of F4. In this view, the 26-dimensional traceless subalgebra J3(O)o is a representation of

the 26-dim Theory of Unoriented Closed Bosonic Strings produces a Bohm Quantum Theory with geometry of E6 / F4.

In such an interpretation:

the Real Shilov Boundary SpaceTime including Internal Symmetry Space and the Fermion Representation Space correspond to Pointlike States of a Point Particle
Theory; and
the Complex Dimensions of the Complex Domains of Complex Fermion Representation Space E6 / D5xU(1) and Complex SpaceTime related to D5 / D4xU(1)
and D3 / D2xU(1) correspond to Stringlike States of a String Theory, the String being an extension of the Point Particle from the Real Shilov Boundary to its
Complex Bounded Domain. Each Point of the Shilov Boundary extends to a Pencil of Parallel Lines in the Complex Bounded Domain. The String Theory of the
Stringlike Parallel Lines produces the Bohm Quantum Theory. The set of all Pencils corresponds to the MacroSpace of Many-Worlds in a Many-Worlds
Quantum Theory.

 

Click here to see how the Bosonic String Theory of 26-dim J3(O)o is related to an M-theory based on the full 27-dimensional J3(O).

Click here to see how the Bosonic String Theory of 26-dim J3(O)o is related to an F-theory based on the 28-dimensional J4(Q).

 

Closed Unoriented Bosonic Strings:

[[ In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent the world-lines of fermion particle-antiparticle pairs ( the pair of fermions acting as a boson so that the
entire string is bosonic ) from the time of their creation to their eventual mutual annihilation (perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in

the meantime). ]]

Michio Kaku, in his books, Introduction to Superstrings and M-Theory (2nd ed) (Springer-Verlag 1999) and Strings, Conformal Fields, and M-Theory (2nd ed)
(Springer-Verlag 2000) diagrams the Unoriented Closed Bosonic String spectrum:

Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says: "... [In] the simplest case of 26 flat dimensions ... the closed bosonic string ...
theory has the maximal 26-dimensional Poincare invariance ... [and] ... is the unique theory with this symmetry ... It is possible to have a consistent theory with only
closed strings ... massless spectra, with Guv representing the graviton [and] ... PHI the dilaton ... [and also] ... the tachyon ... [for the] Closed unoriented bosonic string
[are] ...":

massless spin-2 Gravitons Guv, as to which Green, Schwartz, and Witten, in their book Superstring Theory, vol. 1, p. 181 (Cambridge 1986) say "... the long-
wavelength limit of the interactions of the massless modes of the bosonic closed string ... [which] ... can be put in the form

INTEGRAL d^26 x sqrt(g) R

...[of 26-dimensional general relativistic Einstein Gravitation]... by absorbing a suitable power of exp(-PHI) in the definition of the [26-dimensional MacroSpace]
space-time metric g_uv ...";

scalar Dilatons PHI, as to which Joseph Polchinski says "... The massless dilaton appears in the tree-level spectrum of every string theory, but not in nature: it
would mediate a long-range scalar force of roughly gravitational strength. Measurements of the gravitational force at laboratory and greater scales restrict any
force with a range greater than a few millimeters ( corresponding to a mass of order of 10^(-4) eV ) to be several orders of magnitude weaker than gravity, ruling
out a massless dilaton. ...". In the D4-D5-E6-E7-E8 VoDou Physics model, Dilatons could get an effectively real mass through dimensional reduction of
spacetime and through the X-scalar Higgs field of SU(5) GUT and the ElectroWeak SU(2)xU(1) Higgs scalar field and related conformal structures; and
Tachyons with imaginary mass, as to which Joseph Polchinski says "... the negative mass-squared means that the no-string 'vacuum' is actually unstable ...
whether the bosonic string has any stable vacuum ... the answer is not known. ...". In the interpretation of Closed Unoriented Bosonic String Theory as the
MacroSpace of the Many-Worlds of World Strings, the instability of a no-string vacuum is natural, because:

if MacroSpace had no World Strings, or just one World String, the other possible World Strings would automatically be created, so that any MacroSpace
would be "full" of "all" possible World Strings.

What about the size/scale of each of the 26 dimensions of Closed Unoriented Bosonic String Theory ?

Represent the size/scale of each dimension as a radius R, with R = infinity representing a flat large-scale dimension. Let Lpl denote the Planck length, the size of the
lattice spacing in the HyperDiamond Lattice version of the D4-D5-E6-E7-E8 VoDou Physics model. Joseph Polchinski says "... as R -> infinity winding states become
infinitely massive, while the compact momenta go over to a continuous spectrum. ... at the opposite limit R -> 0 ... the states with compact momentum become infinitely
massive, but the spectrum of winding states ... approaches a continuum ... it does not cost much energy to wrap a string around a small circle. Thus as the radius goes to
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zero the spectrum again seems to approach that of a noncompact dimension. ... In fact, the R-> 0 and R-> infinity limits are physically identical. The spectrum is
invariant under ...[

R -> R' = (Lpl)^2 / R

]... This equivalence is known as T-duality. ... The space of inequivalent theories is the half-line [ R > Lpl ] . We could take instead the range [ 0 < R < Lpl ] but it is
more natural to think in terms of the larger of the two equivalent radii ... in particular questions of locality are clearer in the larger-R picture. Thus [from the larger-R
point of view], there is no radius smaller than the self-dual radius [ Rself-dual = Lpl ]. ...". T-duality structures are is similar to Planck Pivot Vortex structures.

 

Consider a (purple) world-line String of one World of the MacroSpace of Many-Worlds and its interactions with another (gold) world-line World String, from the point
of view of one point of the (purple) World String, seen so close-up that you don't see in the diagram that the (purple) and (gold) World Strings are both really closed

strings when seen at very large scale:

From the given point (diagram origin) of the (purple) World String:

massless spin-2 Gravitons travel along the (red) MacroSpace light-cones to interact with the intersection points of those (red) light-cones with the (gold) World
String;
scalar Dilatons, with effectively real mass, travel within the (yellow) MacroSpace light-cone time-like interior to interact with the intersection region of the
(yellow) light-cone time-like interior region with the (gold) World String; and
Tachyons, with imaginary mass, travel within the (cyan) MacroSpace light-cone space-like exterior to interact with the intersection points of the (cyan) light-
cone space-like exterior region with the (gold) World String.

In the D4-D5-E6-E7-E8 VoDou Physics model gravitation in the 26-dimensional Bosonic String Theory MacroSpace of the Many-Worlds justifies the
Hameroff/Penrose idea:

Superposition Separation is the separation/displacement of a mass separated from its superposed self. The picture is spacetime geometry separating from itself.

[ Note that Gravity may not propagate in the 26 dimensions of the MacroSpace of the Many-Worlds in exactly the same way as it propagates in our 4-dimensional physical SpaceTime. ]

 

Gravitation from nearby World Strings might account for at least some Dark Matter that is indirectly observed in our World String, an idea similar to one described
(in the context of a superstring model that is in many ways very different from the D4-D5-E6-E7-E8 VoDou Physics model) by Nima Arkani-Hamed, Savas Dimopoulos, Gia Dvali, Nemanja Kaloper in their

paper Manyfold Universe, hep-ph/9911386, and also in an article by the first three authors in the August 2000 issue of Scientific American.

[[ In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent the world-lines of fermion particle-antiparticle pairs from the time of their
creation to their eventual mutual annihilation,

   *  
  / \   ...
 /   \ /
/     |         (The illustrated closed string is red.
\     |          It interacts with a partially shown gray string.)
 \   / \...
  \ / 
   *  

perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in the meantime, so that part of each string might represent a photon or other particle of any type
formed by interaction of one of the particle/antiparticle pair.

http://xxx.lanl.gov/abs/hep-ph/9911386
http://www.sciam.com/
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Note that since our Universe began with a Big Bang, all its particles originate from pair creation since then. For pairs that do not appear to reconnect for mutual annihilation within the volume
of 26-dimensional spacetime being considered in working with the String Theory,

****************  
  \    ...   /
   \      \ /
    \      |         (The illustrated string is red.
     \     |          It interacts with a partially shown gray string.
      \   / \...      A perfect absorber in the future  
       \ /            is indicated by ******* ).
        *  

the string is closed by considering the 26-dimensional spacetime to be a compactified 25+1 dimensional Minkowski spacetime due to considering the Universe to "... be a perfect absorber in the
future ...[as in]... the Wheeler-Feynman ... absorber theory of radiation ..." described by Narlikar in his book Introduction to Cosmology (Cambridge 1997) (Section 8.8.1) and related to the
Collective Electrodynamics of Carver Mead. For most of the matter in our Galactic Cluster, such an absorber could be a Black Hole of the Black Hole Era. Such a compactification is also
similar to the conformally compactified 3+1 dimensional Minkowski spacetime M# used by Penrose and Rindler in their book Spinors and Space-Time, Volume 2 (Cambridge 1986)
(particularly Chapter 9). ]]

 

Bosonic Unoriented Closed String Theory describes the structure of Bohm's SuperImplicate Order MacroSpace and is related through (1+1) conformal structures to the
Large N limit of the AN Lie Algebras. For a nice introductory discussion of the mathematics of Bosonic Closed Strings, see Week 126 and Week 127 and other relevant
works of John Baez.

 

Branching among the Worlds of the Many-Worlds may be describable in terms of Singularities, such as:

simple singularities ( classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8 );
unimodal singularities ( a single infinite three-suffix series and 14 "exceptional" one-parameter families ); and
bimodal singularities ( 8 infinite series and 14 exceptional two-parameter families ).

 

An M-theory of the full 27-dimensional Jordan algebra J3(O)

that could be S-dual to Bosonic String theory representing MacroSpace on 26-dim J3(O)o has been discussed in some recent (1997 and later) papers. In this model, 27-
dimensional M-theory of bosonic strings has the geometry of E7 / E6xU(1).

A physical interpretation of 27-dimensional J3(O) ( corresponding to J4(Q)o ) M-theory could be as a theory of Timelike Brane-Universes.

Timelike Brane-Universes might be considered as World-Lines (1-dimensional World-Lines with respect to the Shilov Boundary Pointlike States, but 1+1-dimensional Complex World-Lines
(Complex Lines being like 2-dimensional Sheets or Membranes) with respect to the Complex Bounded Domain Stringlike States) in a Many-Worlds Quantum Theory.

In this view, each World of the MacroSpace of Many-Worlds can be seen as a 1-Timelike-dimensional String of Spacelike States, like a World Line or World String,
and the MacroSpace of Many-Worlds can be represented geometrically by E7 / E6xU(1) with 54 real dimensions and 27 complex dimensions corresponding to the
complexification of the 27-dimensional Jordan algebra J3(O) and algebraically by structure related to the same 27-dimensional Jordan algebra J3(O).

 

Discussing both open and closed bosonic strings, Soo-Jong Rey, in his paper hep-th/9704158, Heterotic M(atrix) Strings and Their Interactions, says:

"... We would like to conclude with a highly speculative remark on a possible M(atrix) theory description of bosonic strings. It is well-known that
bosonic Yang-Mills theory in twenty-six dimensions is rather special ... The regularized one-loop effective action of d-dimensional Yang-Mills theory ...
For d=26, the gauge kinetic term does not receive radiative correction at all ... We expect that this non-renormalization remains the same even after
dimensional reductions. ... one may wonder if it is possible to construct M(atrix) string theory ... for bosonic string as well despite the absence of
supersymmetry and BPS states.

The bosonic strings also have D-brane extended solitons ... whose tension scales as 1 / gB for weak string coupling gB << 1. Given the observation that the
leading order string effective action of graviton, dilaton and antisymmetric tensor field may be derived from an Einstein gravity in d = 27, let us make
an assumption that the 27-th `quantum' dimension decompactifies as the string coupling gB becomes large. For D0-brane, the dilaton exchange force may be
interpreted as the 27-th diagonal component of d = 27 metric. Gravi-photon is suppressed by compactifying 27-th direction on an orbifold [ such as S1 / Z2
] rather than on a circle. Likewise, its mass may be interpreted as 27-th Kaluza-Klein momentum of a massless excitation in d = 27. In the infinite boost
limit, the light-front view of a bosonic string is that infinitely many D0-branes are threaded densely on the bosonic string. ...".

 

Gary T. Horowitz and Leonard Susskind, in their paper hep-th/0012037, Bosonic M Theory, say:

"... The possibility that the bosonic string has a 27 dimensional origin was ... discussed ...[ by Soo-Jong Rey in his paper hep-th/9704158 ]... in the
context of a proposed matrix string formulation. ... We conjecture that there exists a strong coupling limit of bosonic string theory which is related to the 26
dimensional theory in the same way that 11 dimensional M theory is related to superstring theory. More precisely, we believe that bosonic string theory is
the compactification on a line interval of a 27 dimensional theory whose low energy limit contains gravity and a three-form potential. The line
interval becomes infinite in the strong coupling limit, and this may provide a stable ground state of the theory. ...

we ... argue that the tachyon instability may be removed in this limit. ... The main clue motivating our guess comes from the existence of the dilaton and its
connection to the coupling constant. ... Evidently, as in IIA string theory, the dilaton enters the action just as it would if it represented the compactification
scale of a Kaluza Klein theory. We propose to take this seriously and try to interpret bosonic string theory as a compactification of a 27 dimensional
theory. We will refer to this theory as bosonic M theory. ...

http://math.ucr.edu/home/baez/week126.html
http://math.ucr.edu/home/baez/week127.html
http://math.ucr.edu/home/baez/
http://xxx.lanl.gov/abs/hep-th/9704158
http://xxx.lanl.gov/abs/hep-th/0012037
http://xxx.lanl.gov/abs/hep-th/9704158
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Closed bosonic string theory does not have a massless vector. This means it cannot be a compactification on an S1 . ... Accordingly, we propose that

closed bosonic string theory is a compactification of 27 dimensional bosonic M theory on [ an orbifold ] S1 / Z2. ...

In the bosonic case, since there are no fermions or chiral bosons, there are no anomalies to cancel. So there are no extra degrees of freedom living at the
fixed points. ... the weakly coupled string theory is the limit in which the compactification length scale becomes much smaller than the 27 dimensional
Planck length and the strong coupling limit is the decompactification limit. The 27 dimensional theory should contain membranes but no strings, and would
not have a dilaton or variable coupling strength. The usual bosonic string corresponds to a membrane stretched across the compactification interval. ... the
low energy limit of bosonic M theory ... is a gravity theory in 27 dimensions ... In order to reproduce the known spectrum of weakly coupled bosonic
string theory, bosonic M theory will have to contain an additional field besides the 27 dimensional gravitational field, namely a three-form potential CFT.
Let us consider the various massless fields that would survive in the weak coupling limit.

First of all, there would be the 26 dimensional graviton. As usual, general covariance in 26 dimensions would insure that it remains massless.
The component of the 27 dimensional gravitational field g27;27 is a scalar in the 26 dimensional theory. It is of course the dilaton. No symmetry
protects the mass of the dilaton. In fact we know that at the one loop level a dilaton potential is generated that lifts the dilatonic at direction. Why the
mass vanishes in the weak coupling limit is not clear.
Massless vectors have no reason to exist since there is no translation symmetry of the compactification space. This is obvious if we think of this space
[ the orbifold S1 / Z2 ] as a line interval.
...[ with respect to tachyons ]... Even if 27 dimensional flat space, M27, is a stable vacuum, one might ask what is the "ground state" of the theory at
finite string coupling, or finite compactification size? Tachyon condensation is not likely to lead back to M27, and there is probably no stable
minimum of the tachyon potential in 26 dimensions ... Instead, we believe tachyon condensation may lead to an exotic state with zero metric guv
= 0. It is an old idea that quantum gravity may have an essentially topological phase with no metric. We have argued that the tachyon instability is
related to nucleation of "bubbles of nothing" which is certainly reminiscent of zero metric.

... As an aside, we note that there is also a brane solution of 26 dimensional bosonic string theory which has both electric and magnetic charge associated
with the three-form H. It is a 21-brane with fundamental strings lying in it and smeared over the remaining 20 directions. Dimensionally reducing to six
dimensions by compactifying on a small T 20 , one recovers the usual self dual black string in six dimensions. ...

... We have proposed that a bosonic version of M theory exists, which is a 27 dimensional theory with 2-branes and 21-branes. One recovers the usual
bosonic string by compactifying on S1 / Z2 and shrinking its size to zero. In particular, a Planck tension 2-brane stretched along the compact direction has
the right tension to be a fundamental string. This picture offers a plausible explanation of the tachyon instability and suggests that uncompactified 27
dimensional flat space may be stable. A definite prediction of this theory is the existence of a 2+1 CFT with SO(24) global symmetry, which should be
its holographic dual for AdS4 x S23 boundary conditions. ... if there does not exist a 2+1 CFT with SO(24) global symmetry, bosonic M theory would be
disproven.

... What kind of theory do we get if we compactify bosonic M theory on a circle instead of [ the orbifold S1 / Z2 ] a line interval? ... we believe the
limit of bosonic M theory compactified on a circle as the radius R --> 0 is the same as the limit R --> infinity, i.e., the uncompactified 27 dimensional
theory. If we compactify bosonic M theory on S1 x ( S1 / Z2 ), and take the second factor very small, this is a consequence of the usual T-duality of the
bosonic string. More generally, it appears to be the only possibility with the right massless spectrum. ...".

 

Lee Smolin, in his paper The exceptional Jordan algebra and the matrix string, hep-th/0104050, says: "A new matrix model is described, based on the exceptional Jordan
algebra, J3(O). The action is cubic, as in matrix Chern-Simons theory. We describe a compactification that, we argue, reproduces, at the one loop level, an octonionic
compactification of the matrix string theory in which SO(8) is broken to G2. There are 27 matrix degrees of freedom, which under Spin(8) transform as the vector,
spinor and conjugate spinor, plus three singlets, which represent the two longitudinal coordinates plus an eleventh coordinate. Supersymmetry appears to be related to
triality of the representations of Spin(8).".

 Yuhi Ohwashi, in his paper E6 Matrix Model, hep-th/0110106, says: "... Lee Smolin's talk presented at The 10th Tohwa University International Symposium (July 3-7,
2001, Fukuoka, Japan) was my motive for starting this work. ...

... Smolin's matrix model [is] based on the groups of type F4. ... The action of Smolin's model is given ...[in terms of]... elements of exceptional Jordan algebra J..... The
exceptional Jordan algebra J is a 27-dimensional R-vector space. This space can be classified into three main parts.

One is the Jordan algebra j which is a 10-dimensional R-vector space. [ These 10 dimensions correspond in my D4-D5-E6-E7-E8 VoDou Physics model to 4-
dimensional Physical Spacetime and 4-dimensional Internal Symmetry Space plus 2 extra dimensions. ]
The others are the part of 16 dimensions which is related to the spinors [ These 10 dimensions correspond in my D4-D5-E6-E7-E8 VoDou Physics model to
representation space for 8 first-generation fermion particles plus 8 first-generation fermion anti-particles. ]
and the extra 1 dimension. ...

 ... If the standard model were described by using Majorana spinors only, F4 might be the underlying symmetry of the universe. ... However, the actual world requires
complex fermions without doubt. This is the reason why we have to abandon the simply connected compact exceptional Lie group F4. ... In accordance with this
complexification, the groups of type F4 are upgraded to the groups of type E6. ...

... we consider a new matrix model based on the simply connected compact exceptional Lie group E6 ... The action of the model is constructed from cubic form which is
the invariant on E6 mapping.

This action is an essentially complex action. Of course if one wants, one may take up only real part of that ...

Our model has twice as many degrees of freedom as Smolin's model has because we are considering E6 instead of F4. ... This is a future problem which needs to be
asked. ...".

 

The ideas of Smolin and Ohwashi are related to my D4-D5-E6-E7-E8 VoDou Physics model in interesting ways:

both Smolin and I came to 27-dimensional M-theory through the paper hep-th/0012037 by Horowitz and Susskind;
both Smolin and the D4-D5-E6-E7-E8 VoDou Physics model use the Jordan algebra structure of J3(O) and its relationship to the three triality representations of

http://xxx.lanl.gov/abs/hep-th/0104050
http://xxx.lanl.gov/abs/hep-th/0110106
http://xxx.lanl.gov/abs/hep-th/0012037
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Spin(8);
with respect to supersymmetry (although details may differ somewhat) our approaches to supersymmetry are similarly motivated:

Smolin approaches supersymmetry "... as related to that part of the F4 algebra that is generated by Spin(8) spinorial variables ..."; and
the approach of the D4-D5-E6-E7-E8 VoDou Physics model is

to identify the two 8-dimensional half-spinor representations of Spin(8) with the 8 first generation particles and the 8 corresponding antiparticles,

each of which are then identified by Spin(8) triality with

the 8-dimensional vector representation of Spin(8), which then produces by the wedge product the 8 /\ 8 = 28 gauge bosons of the bivector adjoint
representation of Spin(8), and then reduces by dimensional reduction of 8-dimensional spacetime to 4-dimensional phyiscal spacetime plus 4-
dimensional internal symmtery space to

16 U(2,2) bosons of MacDowell-Mansouri gravity plus the Higgs mechanism plus a propagator phase
plus the 12 bosons of the SU(3)xSU(2)xU(1) Standard Model,

leading to a subtle triality supersymmetry;

both Ohwashi and I decided that an E6 model would be better than an F4 model. Here is some history of my progression from F4 to E6.

 

However, there are differences between the approaches of Smolin and Ohwashi, and the approach of the D4-D5-E6-E7-E8 VoDou Physics model. For example:

They use a cubic action related to Chern-Simons theory, while the action of the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally an 8-dimensional
Lagrangian that produces MacDowell-Mansouri Gravity, the Higgs Mechanism, and the Standard Model upon dimensional reduction of SpaceTime; and
I solve the "twice as many degrees of freedom" problem of complex structures associated with E6 by using Shilov boundaries to represent the physically effective
parts of complex structures. Since E6 / D5xU(1) is not a tube-type domain, its Shilov boundary is not totally real, so I regard its real part as representing the 8
first-generation fermion particles, with the anti-particles being an imaginary part.

 

Metod Saniga, in physics/0012033, discusses in the context of string theory ( although in a different context ( heterotic superstrings ) from that of the D4-D5-E6-E7-E8
VoDou Physics model ) another 27-dimensional structure, saying:

"...  It is a well-known fact that on a generic cubic surface, K3, there is a configuration of twenty-seven lines ... the lines are seen to form three separate
groups. The first two groups, each comprising six lines, are known as Schlafli's double-six. The third group consists of fifteen lines ... The basics of the
algebra can simply be expressed as 27 = 12 + 15 ...".

It is interesting to contemplate the relationship between the 3x3 matrix structure

1     8     8
-     1     8
-     -     1

of the 27-dimensional Jordan algebra J3(O) and the 27-line geometry structure

6+6 + 6/\6 = 6+6 + 15 = 27

Let the 8 be represented by 8-dimensional octonions, with basis {1,i,j,k,E,I,J,K}, and let the 6 be represented by a 6-dimensional subspace, with basis {i,j,k,I,J,K}. Let
the two 6s of 6+6 be represented as subspaces of the two next-to-diagonal 8s of the J3(O) matrix:

-     6     -
-     -     6
-     -     -

then the 6/\6 = 15 lines of the 27-line might correspond to the

1     2     8
-     1     2
-     -     1

in terms of the J3(O) matrix. Here are some more relevant relationships:

the Symmetry Group of the 27-line is the Weyl Group of the Lie Algebra E6;
the Lie Group E6 is the Automorphism Group of the 56-dimensional Freudenthal Algebra Fr3(O), which can be visualized as a complexification of the 27-
dimensional Jordan Algebra J3(O);
the Symmetric Space E7 / E6xU(1) can be visualized as a complexification of the 27-dimensional Jordan Algebra J3(O), and its Shilov Boundary

http://xxx.lanl.gov/abs/physics/0012033
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as (1+26)-dimensional S1 x J3(O)o, which is very similar to 27-dimensional J3(O) itself;

the Automorphism Group of the 27-dimensional Jordan Algebra J3(O) ( which is sometimes also denoted H3(O) ) is the Lie Group F4;
the Lie Algebra F4 has D4-B4-F4 structure that can be visualized as a real version of the D4-D5-E6 structure of the D4-D5-E6-E7-E8 VoDou Physics model.

 

Metod Saniga's ideas have been referenced by Carlos Castro in physics/0104016, in which Carlos Castro says:

"... Motivated by the fact that the bosonic membrane is devoid of anomalies in d = 27, and the supermembrane is anomaly free in d = 11, and that the
anomaly free ( super) string actions ( d = 26, 10 ) are directly obtained by a double-dimensional reduction process of both the world-volume of the ( super)
membrane and the target spacetime dimension, where the (super) membrane is embedded, we shall derive rigorously the transfinite M theoretical corrections
... to El Naschie's inverse fine structure constant ... which were based on a transfinite perturbative Heterotic string theory formalism ...".

Although Carlos Castro uses some similar mathematical structures, such as Clifford algebra, his physics model is different from the D4-D5-E6-E7-E8 VoDou Physics
model in a number of respects, such as, particularly, his use of conventional superstring theory instead of using the D4-D5-E6-E7-E8 VoDou Physics model viewpoint
of seeing bosonic strings as World Line Worlds in the MacroSpace of the Worlds of the Many-Worlds.

However, some of the interesting similarities that I perceive include:

some of Carlos Castro's ideas about Prime Numbers are related to the role of Prime Numbers in the MacroSpace of the Many-Worlds, and that
some of his ideas about calculation of such things of the ElectroMagnetic Fine Structure Constant are related to the fact that the geometry of the MacroSpace of
the Many-Worlds is closely related to the geometry of the Forces and Particles of the D4-D5-E6-E7-E8 VoDou Physics model, so that there are similarities
among all the levels of structures of the D4-D5-E6-E7-E8 VoDou Physics model,

 

 

Branching among the Worlds of the Timelike Branes of 27-dim M-Theory may be describable in terms of Singularities, such as:

simple singularities ( classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8 );
unimodal singularities ( a single infinite three-suffix series and 14 "exceptional" one-parameter families ); and
bimodal singularities ( 8 infinite series and 14 exceptional two-parameter families ).

 

In bosonic string theory, 27-dimensional M-theory is a subspace of

28-dimensional F-theory with Jordan algebra J4(Q).

A physical interpretation of 28-dimensional J4(Q) F-theory could be as a theory of Spacelike Brane-Universes.

Spacelike Brane-Universes might be considered as Spatial Worlds (3-dimensional Spatial Worlds with respect to the Shilov Boundary Pointlike States, but 3+3-dimensional Complex Spatial
Worlds with respect to the Complex Bounded Domain Stringlike States) in a Many-Worlds Quantum Theory.

 28-dimensional F-theory of bosonic strings has the geometry of E8 / E7xSU(2).

Bosonic string F-theory is described by Jose M Figueroa-O'Farrill, in his paper F-theory and the universal string theory, hep-th/9704009:

"... Let us first consider a bosonic string background. ... The graviton couples to the energy-momentum tensor T. If we now add a U(1) gauge field, it will
couple to a vector J. We therefore would like to investigate under which conditions the algebra generated by T and J can be used consistently to define a
(generalised) string theory. ...

... A particular realisation of this algebra is provided by a bosonic string propagating in a 28-dimensional pseudo-euclidean space with signature ( 26, 2
). The signature can be understood from unitarity ...

... the BRST cohomology of this system agrees with that of an underlying bosonic string propagating in a 26-dimensional Minkowski subspace
perpendicular to v and not containing v, provided that we identify states whose momenta differ by a multiple of v ...

http://xxx.lanl.gov/abs/physics/0104016
http://xxx.lanl.gov/abs/hep-th/9704009
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... Suppose that T is the energy-momentum tensor of a critical bosonic string propagating in 26-dimensional Minkowski spacetime.

Then T corresponds to the string propagating on a ( 26 +2 )-dimensional pseudo-euclidean space.

The BRST operator is invariant under the subgroupof the ( 26 + 2 ) pseudo-euclidean group of motions which preserves the null vector v. This is nothing
but the ( 25 + 1 ) conformal group, which does not act linearly in Minkowski spacetime but does on the larger space.

Symmetries of the BRST operator induce symmetries in the cohomology, hence we would expect that the spectrum should assemble itself into
representations on the conformal group. We know that the physical spectrum of the bosonic string only possesses ( 25 + 1 ) Poincare covariance, so what
happens to the special conformal transformations?

... bosonic ghosts ... have a (countably) infinite number of inequivalent vacua which can be understood as the momenta in one of two auxiliary compactified
dimensions introduced by the bosonisation procedure. The picture changing operator interpolates between these different vacua, commuting with the BRST
operator and thus introducing an infinite degeneracy in the cohomology. ...

.. the special conformal transformations ... change the picture. By definition a picture-changing operator is a BRST invariant operator which changes the
picture, whence the special conformal transformations are picture-changing operators.

A remarkable fact of this treatment is that the appearance of the lorentzian torus is very natural. In other words, by enhancing the gauge principle on the
worldsheet to incorporate the extra U(1) gauge invariance we are forced to reinterpret bosonic string vacua corresponding to propagation on a given
manifold M, as propagation in a manifold which at least locally is of the form M x T 2 where T 2 is the lorentzian torus corresponding to the bosons ... This
theory is precisely the F-theory introduced ...[ by Vafa in hep-th/9602022 ]... except that there the compactness of the extra two coordinates was an ad hoc
assumption. ...".

 

Branching among the Worlds of the Spacelike Branes of 28-dim F-Theory may be describable in terms of Singularities, such as:

simple singularities ( classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8 );
unimodal singularities ( a single infinite three-suffix series and 14 "exceptional" one-parameter families ); and
bimodal singularities ( 8 infinite series and 14 exceptional two-parameter families ).

 

Here are some descriptions of a few relevant terms:

 

Michio Kaku, in his book Introduction to Superstrings and M-Theory (second edition, Springer 1999), says:

"... Superstrings ...

Type I = open and closed string, same chiralities
Type IIA = closed string, opposite chiralities
Type IIB = closed string, same chiralities ...

... the closed [super] string ( Type II ) ... the fields can either be chiral or not. Closed strings are, by definition, periodic in sigma, which yields the
following normal mode expansion:

S1a(s,t) = Sum( n = -infinity; n = + infinity ) San exp( - 2 i n( t - s ) ) ,
S2a(s,t) = Sum( n = -infinity; n = + infinity ) S'an exp( - 2 i n( t + s ) ) .

If these two fields have different chiralities, then they are called Type IIA. ... this represents the N = 2, D = 10-dimensional reduction of ordinary N =
1, D = 11 supergravity. ...

... there exists a new 11-dimensional theory, called M-theory, containing 11-dimensional supergravity as its low-energy limit, which reduces to Type IIA
[super] string theory (with Kaluza-Klein modes) when compactified on a circle. ... the strong coupling limit of 10-dimensional Type IIA superstring theory
is equivalent to the weak coupling limit of a new 11-dimensional theory [ M-theory ], whose low-energy limit is given by 11-dimensional supergravity. ...
Using perturbation theory around weak coupling in 10-dimensional Type IIA superstring theory, we would never see 11-dimensional physics, which
belongs to the strong coupling region of the theory. ... M-theory is much richer in its structure than string theory. In M-theory, there is a three-form field
Amnp, which can couple to an extended object. We recall that in electrodynamics, a point particle acts as the source of a vector field Au. In [open] string
theory, the [open] string acts as the source for a tensor field Buv. Likewise, in M-theory, a membrane is the source for Amnp. ...

... Ironically, 11-dimensional supergravity was previously rejected as a physical theory because:

(a) it was probably nonrenormalizable (i.e., there exists a counterterm at the seventh loop level);
(b) it does not possess chiral fields when compactified on manifolds; and
(c) it could not reproduce the Standard Model, because it could only yield SO(8) when compactified down to four dimensions.

Now we can veiw 11-dimensional supergravity in an entirely new light, as the low-energy sector of a new 11-dimensional theory, called M-theory, which
suffers from none of these problems. The question of renormalizability is answered because the full M-theory apparently has higher terms in the curvature
tensor which render the theory finite. The question of chirality is solved because ... M-theory gives us chirality when we compactify on a space which is not
a manifold (such as [ orbifolds such as S1 / Z2 ] line segments). And the problem that SO(8) is too small to accommodate the Standard Model is solved
when we analyze the theory nonperturbatively, where we find E8 x E8 symmetry emerging when we compactify on [ orbifolds such as S1 / Z2 ] line
segments. ...".

Note that the D4-D5-E6-E7-E8 VoDou Physics Model solves the problems of 11-dimensional supergravity in different ways, but uses many similar mathematical structures and

http://xxx.lanl.gov/abs/hep-th/9602022
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techniques.

Michio Kaku, in his book Strings, Conformal Fields and M-Theory (second edition, Springer 2000), says:

"... S: M-theory on S1 <---> IIA ... Type IIA [super] string theory is S dual to a new, D = 11 theory called M-theory, whose lowest-order term is given by
D = 11 supergravity. ...

... S: M-theory on S1 / Z2 <---> E8 x E8 ...[ 11-dimensional ]... M-theory, when compactified on a line segment [S1 / Z2 ], is dual to the ... [ E8 x E8
heterotic ]... string ...".

 

Lisa Randall and Raman Sundrum, in their paper hep-ph/9905221, say:

"... we work on the space S1 / Z2. We take the range of PHI to be from -pi to pi; however the metic is completely specified by the values in the range 0 <
PHI < pi. The orbifold fixed points at PHI = 0, pi ...[may]... be taken as the locations of ... branes ...".

Note that S1 / Z2 can have two different interpretations. 
      John Baez says: 
"... Z_2 acts in various ways on the circle.  
Let's think of the circle as the subset
{(x,y): x^2 + y^2 = 1}  of R^2.  
Z_2 can act on it like this:
(x,y) |-> (-x,-y) 
and then S^1/Z_2 = RP1 [Real Projective 1-space] 
which is a manifold, in fact a circle.
... 
Z_2 also can act on the circle like this:
(x,y) |-> (-x,y) 
and then S^1/Z_2 is an orbifold, 
in fact a closed interval. ...". 
      
The physical interpretations of RP1 in 
the D4-D5-E6-E7-E8 VoDou Physics model 
as Time of SpaceTime and
as representation space for Neutrino-type 
(only one helicity state) Fermions 
might be viewed as having some 
of the characteristics of a orbifold line interval. 

Joseph Polchinski, in his book String Theory (volume 1, Cambridge 1998), says:

"... orbifold

1. ... a coset space M / H , where H is a group of discrete symmetries of a manifold M. The coset is singular at the fixed points of H ;
2. ... the CFT or string theory produced by the gauging of a discrete world-sheet symmetry goup H. If the elements of H are spacetime symmetries, the
result is a theory of strings propagating on the coset space M / H . A non-Abelian orbifold is one whose point group is non-Abelian. An asymmetric
orbifold is one where H does not have a spacetime interpretation and which in general acts differently on the right-movers and left-movers of the
string;
3. ... to produce such a CFT or string theory by gauging H ; this is synonymous with the second definitioin of twist.

... S-duality ... a duality under which the coupling constant of a quantum theory changes nontrivially, including the case of weak-strong duality. ... In
compactified theories, the term S-duality is limited to those dualities that leave the radii invariant, up to an overall coupling-dependent rescaling ...

... T-duality ... a duality in string theory, usually in a toroidally compactified theory, that leaves the coupling constant invariant up to a radius-dependent
rescaling and therefore holds at each order of string perturbation theory. Most notable is R --> a' / R duality, which relates string theories compactified on
large and small tori by interchanging winding and Kaluza-Klein states. ...

... U-duality ... any of the dualities of a string theory ... This includes the S-dualities and T-dualities, but in contrast to these includes also transformations
that mix the radii and couplings. ...".

 

26-dimensional Bosonic Strings and the Fake Monster

 

R. E. Borcherds, in his paper Problems in Moonshine, says: "... The classification of finite simple groups shows that every finite simple group either fits into one of
about 20 infinite families, or is one of 26 exceptions, called sporadic simple groups. The monster simple group is the largest of the sporadic finite simple groups,
and was discovered by Fischer and Griess ... Its order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000

=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71

(which is roughly [ 8 x 10^53 ] the number of elementary particles in the earth [ actually, the earth's mass is about 6 x 10^51 GeV, and it is Saturn that has mass about 6
x 10^53 GeV, or about 6 x 10^53 hydrogen masses ]). The smallest irreducible representations have dimensions 1, 196883, 21296876, . . ..

On the other hand the elliptic modular function j(t) ... has the power series expansion

j(t)= q^(-1) + 744 + 196,884 q + + 21,493,760q 2 +...

http://xxx.lanl.gov/abs/hep-ph/9905221
http://math.ucr.edu/home/baez/README.html
http://www.math.berkeley.edu/~reb/
http://www.math.berkeley.edu/~reb/papers/iccm/iccm.pdf
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where q = exp( 2 pi i t ). John McKay noticed some rather weird relations between coefficients of the elliptic modular function and the representations of the monster as
follows:

1 = 1
196884 = 196883 + 1
21493760 = 21296876 + 196883 + 1

where the numbers on the left are coefficients of j(t) and the numbers on the right aredimensions of irreducible representations of the monster. The term "monstrous
moonshine" (coined by Conway) refers to various extensions of McKay's observation, and in particular to relations between sporadic simple groups and modular
functions. ...

Allcock ... recently constructed some striking examples of complex hyperbolic reflection groups from the Leech lattice, or more precisely from the complex Leech
lattice, a 12 dimensional lattice over the Eisenstein integers. This complex reflection group looks similar in several ways to Conway's real hyperbolic reflection group of
the lattice /\25,1 ...".

 

Gregory Moore, in his paper Finite in All Directions, hep-th/9305139, says:

"... At a generic point [ g of a string theory toroidal compactification lattice, the Lie algebra ] Lg = IR^26 + IR^26 ...

... The distinguished point g* may be regarded as a point of maximal symmetry in the moduli space of toroidal compactifications ...

... Given a point of maximal symmetry it is natural to ask if L* = Lg* is a universal symmetry of string theory in the sense that all other unbroken symmetry
algebras which arise in toroidal compactification are subalgebras of L* . Unfortunately, maximal symmetry does not imply that L* is universal. ...

... For the bosonic string the Lie algebra L* is related to the Monster group. L* = A x A where A is the "Fake Monster Lie algebra" studied by Borcherds

...".

 

R. E. Borcherds, J. H. Conway, L. Queen and N. J. A. Sloane, in their paper A Monster Lie Algebra?, say: "... [A version of this paper was originally published in
Advances in Mathematics, vol. 53(1984), no. 1, pp. 75{79. A revised version appeared as Chapter 30 of "Sphere packing, lattices and groups" by J. H. Conway and N. J.
A. Sloane, Springer-Verlag, 1988.] ... Remark added 1998:

The Lie algebra of this paper is indeed closely related to the monster simple group. In order to get a well behaved Lie algebra it turns out to be necessary to
add some imaginary simple roots to the "Leech roots". This gives the fake monster Lie algebra,which contains the Lie algebra of this paper as a large
subalgebra.

See R. E. Borcherds, "The monster Lie algebra", Adv. Math. Vol. 83, No. 1, Sept. 1990, for details (but note that the fake monster Lie algebra is called the
monster Lie algebra in this paper). The term "monster Lie algebra" is now used to refer to a certain \"=2Z-twisted" version of the fake monster Lie algebra.
The monster Lie algebra is acted on by the monster simple group, and can be used to show that the monster module constructed by Frenkel, Lepowsky, and
Meurman satisfies the moonshine conjectures; see R. E. Borcherds, "Monstrous moonshine and monstrous Lie superalgebras", Invent. Math. 109, 405-444
(1992). ...". Also, see the web seminar What is Moonshine?, Richard Borcherds, 25 November 1998. and the paper What is Moonshine?, math.QA/9809110.

 

Reinhold W. Gebert, in his paper Introduction to Vertex Algebras,Borcherds Algebras, and the Monster Lie Algebra, hep-th/9308151, says:

"... Borcherds algebras arise as certain "physical" subspaces of vertex algebras ... As a class of concrete examples the vertex algebras associated with even
lattices are constructed and it is shown in detail how affine Lie algebras and the fake Monster Lie algebra naturally appear. This leads us to the abstract
definition of Borcherds algebras as generalized Kac-Moody algebras and their basic properties. Finally, the results about the simplest generic Borcherds
algebras are analysed from the point of view of symmetry in quantum theory and the construction of the Monster Lie algebra is sketched. ...

the fake Monster Lie algebra seemingly plays an important role in bosonic string theory ... Vertex algebras associated with even lattices have their origin in
toroidal compactifications of bosonic strings. ... As an easy application we demonstrate how affine Lie algebras arise in this context. Furthermore, the fake
Monster Lie algebra which is the first generic example of a Borcherds algebra, is worked out in detail. ...

the so called Moonshine Module ... constructed by Frenkel, Lepowsky, and Meurman is a vertex operator algebra ... and it turns out that ...[its]... weight two
piece ... is a non-associative algebra with symmetric product ... and associative bilinear form ...[that]... is precisely the 196,884-dimensional Griess algebra
which possesses the Monster group ... as its full automorphism group...

Things become more complicated when we move away from the lattice /\ being Euclidian. Let us consider the unique 26-dimensional even unimodular
Lorentzian lattice /\25,1 ... In physics this corresponds to an open bosonic string moving in 26-dimensional spacetime compactified on a torus so that the
momenta lie on a lattice. Calculations in connection with the automorphism group of /\25,1 show that ... [the] simple roots generate the reflection group of
/\25,1 ... We shall also call the positive norm simple roots of /\25,1 Leech roots since Conway has shown that this subset is indeed isometric to the Leech
lattice, the unique 24-dimensional even unimodular Euclidian lattice with no vectors of square length two. ... We now define a Kac-Moody algebra
Linfinity, of infinite dimension and rank ... Linfinity has three generators ... for each Leech root ...

http://xxx.lanl.gov/abs/hep-th/9305139
http://www.math.berkeley.edu/~reb/
http://www.math.berkeley.edu/~reb/
http://www.research.att.com/~njas/doc/bcqs.pdf
http://www.math.berkeley.edu/~reb/
http://www.math.berkeley.edu/~reb/
http://hplbwww2.hpl.hp.com/brims/websems/top.html
http://hplbwww2.hpl.hp.com/brims/websems/colloq98/borcherds/sem.html
http://xxx.lanl.gov/abs/math.QA/9809110
http://xxx.lanl.gov/abs/hep-th/9308151
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... Let us summarize: We define the fake Monster Lie algebra g/\25,1 to be the Lie algebra with root lattice /\25.1, whose simple roots are the simple roots
of the Kac-Moody algebra Linfinity, together with the positive integer multiples of the Weyl vector ... each with multiplicity 24. ... the fake Monster Lie
algebra is not a Kac-Moody algebra due to the presence of the lightlike simple Weyl roots which violate an axiom for these algebras ... Nevertheless, the
structure of g/\25,1 resembles a Kac-Moody algebra very well. ...

Frenkel, Lepowsky and Meurman constructed the Monster vertex algebra which is acted on by the Monster simple sporadic group. The underlying vector
space which is called Moonshine Module ...[It]... provides a natural infinite-dimensional representation of the Monster [and it] is characterized by the
following properties:

(i) ...[It]... is a vertex operator algebra with a conformal vector ... of dimension 24 and a positive definite bilinear form
(ii) ...[It is the sum of eigenspaces of L(0) with eigenvalues n+1 and with dimension ]... given via the generating function ...

[ SUM(n>-1) dim(Fn) q^n = J(q) = j(q) - 744 = q^(-1) + 196,884 q + ... ]...

(iii) The Monster group acts on ...[it]... preserving the vertex operator algebra structure, the conformal vector ... and the bilinear form. ...

The Monster vertex algebra is realized explicitly as

F = F+/\Leech+ + F+/\Leech

where F/\Leech denotes the vertex operator algebra associated with the Leech lattice, the unique 24-dimensional even unimodular Euclidian lattice with no
elements of square length two. ... the Monster module [can be seen] as Z2-orbifold of a bosonic string theory compactified to the Leech lattice ...[and as]... a
Zp-orbifold ... It is interesting that there is also an approach to the Monster module based on twisting the heterotic string. ...

The starting point for the definition of a Monster Lie algebra should be the fake Monster Lie algebra. We use the fact that the Lorentzian lattice /\25.1 can
be written as the direct sum of the Leech lattice and the unique two-dimensional even unimodular Lorentzian lattice /\1,1. ... the vertex algebra associated
with the Lorentzian lattice /\25,1 is the tensor product of thevertex algebras corresponding to F/\Leech and F/\1,1 . One finds that the Leech lattice gives rise
to a vertex operator algebra with conformal vector of dimension 24 and a positive definite bilinear form. Furthermore, F/\Leech = SUM(n>-1) Fn/\Leech
where Fn/\Leech ... is the eigenspace of L(0) with eigenvalue n+1 and the dimension of Fn/\Leech is given via the generating function ...

SUM(n>1) dim(Fn/\Leech) q^n = J(q) = j(q) - 720 = q^(-1) + 24 + 196,884 q + ...

... the Monster Lie algebra is seen to be a generalized Kac-Moody algebra. ...".  

 

Tony's Home

......
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arXiv Blacklisting and the World of Physics

 

Some of my Bad experiences have been with

Physics Journal Refereeing

Nuc. Phys. B, Mod. Phys. Lett., and Int. Jour. Mod. Phys. 1990-1991
Bogdanov Referees 2001-2002

and with

Rejection in 2002 of my request to be registered as an author on the e-print archives at
arxiv.org

Here is my letter of 10 August 2002 stating the basic facts of the matter;
Cornell replied, saying that:

my .edu e-mail address was no good;
my agreement with xxx.lanl.gov to post to the general physics archive from my .net e-mail address was
irrelevant;
they effectively required me (but NOT other authors) to get papers published in refereed journals
BEFORE I would be allowed to put them on the archives;

I failed to find ".... someone with ... suitable institutional affiliation ... and with expertise in the relevant subject
matter, to sponsor ...[my].... activities. ...". for my authorship on the archives;
I found that I have been blacklisted by Cornell's archive administration;
Paul Ginsparg, Cornell, and Clark Atlanta University;
some comments on MacArthur awards;
I contemplated a law suit for denial of access to a federally funded organ of free speech expression (the
archives) without due process, but some law firms with offices in Atlanta and New York didn't want to take
the case.
I was informed that in fact the e-print archives have declared a policy of open authorship, so that their
blacklist is in violation of their own declared policy.
I filed a suit in the U. S. District Court for the Northern District of Georgia on 6 December 2002.

 

UPDATE FEBRUARY 2005 - String Theory Status compared to Standard Model Status - status of USA Black
Ops

 

Even though the Cornell arXiv blacklisted me in 2002, in 2003 and 2004 I was able to put on the web T-Quark Mass
and Hyperfinite II1 von Neumann factor and WMAP ratio calculations as EXT-2003-087 and EXT-2004-013 on
CERN CDS

 .

Many thanks to CERN CDS, because blacklisting had prevented me from posting that revised version on the Cornell
arXiv. Here is an 825 kb file including some e-mail messages related to the matter.

http://cdsweb.cern.ch/
http://rsis.web.cern.ch/
http://cdsweb.cern.ch/
http://cdsweb.cern.ch/
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If I don't go to the Northern District of New York, Binghamton Division, to file a new suit against the Cornell
Defendants, I may just give up and go off the web, leaving my web site up as it is now, as long as innerx lets it

stay as a memorial.

As of now, 13 August 2003:

Carlos Castro, who is also blacklisted, is contacting lawyers in California who might be able to help; and

after seeing a 2 July 2003 article by Jim Galloway in the Atlanta, Georgia, AJC that said

"... former Gov. Roy Barnes on Tuesday [1 July 2003] opened a small law office ... With his
son-in-law, John Salter, 27, Barnes has set up a temporary office on the Marietta Square. His
daughter, Allison Barnes Salter, an assistant solicitor for Cobb County, will join the firm Sept.
1. All three are University of Georgia law school graduates. Barnes said he intended to keep
the Barnes Law Group small, with no more than 10 attorneys. The firm will specialize in
consumer actions, including predatory lending and negligence cases. The former governor also
plans to resume his specialty, First Amendment cases. ...".

I contacted the new firm on Marietta Square about helping with my First Amendment suit against Cornell
et al. On Tuesday, 15 July 2003, I received a letter that confirmed what a receptionist at their office had
verbally told me the day before: "... Although we have no opinion as to the validity or non-validity of your
claims, this matter is not the type of litigation we are accepting into our firm at this time. ...".

On 3 August 2003, I had written a new paper, with new ideas extending the last paper (physics/0207095) that I had
been allowed to post on the arXiv, and I noticed that arXiv had revised some of its procedures relative to author
registration, so I sent an e-mail to register-query@arXiv.org requesting that I be registered as an author, effectively
ending my being blacklisted. On the following day, register-query@arXiv.org replied, stating "... The registration
interface has changed, the underlying policies have not. ...", thus again refusing to register me and continuing my
blacklisting.

 

Life is not all bad - there are some Good experiences.

 

My bad experience with physics journal refereeing was when I tried to get my F4 model published in Nuclear
Physics B, and then in Mod. Phys. Lett. and Int. Jour. Mod. Phys. (Singapore). This was around 1991, in the same
general time frame that my attempts to contribute papers to the APS DPF 1990 meeting at Houston (Rice) and to the
APS DPF 1992 meeting at Fermilab were rejected.

The reason that I submitted the papers to European and Asian journals was that the USA journals Phys. Rev. and Phys.
Rev. Lett. required substantial page charges for publication, and I had no institutional backing to pay such page
charges.

After 3 referees in Nuc. Phys. B, none of whom gave specific criticism ( other than to say the Coleman-Mandula theorem was violated by the F4
model - In fact, the F4 model is specifically designed so that the Coleman-Mandula theorem does not apply, so that referee obviously did not even understand whatever part of the F4

paper he read ), the paper was rejected by Nuc. Phys. B. An editor of Nuclear Physics B told me that it was not possible for
him to find a referee who would put in the time to read/understand such a large paper with many non-standard facets. I
don't have any hard feelings toward Nuclear Physics B, because the editor was honestly telling me that he couldn't find
a willing competent referee, and it is a fact that the paper is big and not easy to read.

Then, trying to make it easier for referees, I broke up the large many-faceted paper into 6 or 7 smaller papers and
submitted them to the Singapore journal Mod. Phys. Lett.

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TiRTtD.au
http://www.ajc.com/wednesday/content/epaper/editions/wednesday/metro_f3204886a49100f900b0.html
http://arxiv.org/abs/physics/0207095
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The Singapore refereees said that the papers were interesting and related, and that I should combine them into
one big paper.

I followed their advice, and combined them into one big paper, which I submitted to their sister journal Int. Jour. Mod.
Phys.

Int. Jour. Mod. Phys. rejected the combined big paper, saying that it was only a combination of previously
rejected smaller papers.

When I then complained to the editors in Singapore that the combination had been done at their request, they just flatly
rejected the paper, without ever giving me any specific reason.

 

It is fascinating to compare my experience of rejection by the journal referee system with the success of the Bogdanov
(or Bogdanoff) brothers in getting publication of the articles

Grichka Bogdanov and Igor Bogdanov, Topological field theory of the initial singularity of spacetime, Classical
and Quantum Gravity 18 (2001), 4341-4372, and
Grichka Bogdanov and Igor Bogdanov, Spacetime Metric and the KMS Condition at the Planck Scale, Annals of
Physics, 296 (2002), 90-97,

not to mention further publications. As Peter Woit said in a 24 October 2002 post to the sci.physics.research thread
Physics bitten by reverse Alan Sokal hoax?

"... Refereeing in this field has clearly become a complete joke,

largely because there is no way to consistently impose standards given what has happened in particle theory over the
last twenty years. ...".

Here are some excerpts from that thread:

==================================================================

... From: John Baez (baez@galaxy.ucr.edu)

... We all laughed when Alan Sokal wrote a deliberately silly
paper entitled "Transgressing the Boundaries: Towards a
Transformative Hermeneutics of Quantum Gravity", and managed
to get it accepted by a refereed journal of social and cultural
studies, Social Text.

But now I hear that two brothers have managed to publish 3
meaningless papers in physics journals as a hoax - and even
get Ph.D. degrees in physics from Bourgogne University in
the process!  The theses are available in PDF format online,
at least for now:

Igor Bogdanov
ETAT TOPOLOGIQUE DE L'ESPACE TEMPS A ECHELLE 0
http://tel.ccsd.cnrs.fr/documents/archives0/00/00/15/03/index_fr.html

Grichka Bogdanov
FLUCTUATIONS QUANTIQUES DE LA SIGNATURE DE LA METRIQUE A L'ECHELLE DE PLANCK
(Quantum fluctuations of the signature of the metric at the Planck scale)
http://tel.ccsd.cnrs.fr/documents/archives0/00/00/15/02/index_fr.html

They have also published at least four papers based on their
theses:

Grichka Bogdanov and Igor Bogdanov,
Topological field theory of the initial singularity of spacetime,
Classical and Quantum Gravity 18 (2001), 4341-4372.

Grichka Bogdanov and Igor Bogdanov,

http://www.math.columbia.edu/~woit/
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=apajo0%24mqe%241%40glue.ucr.edu&prev=/groups%3Fhl%3Den%26lr%3D%26ie%3DUTF-8%26group%3Dsci.physics.research
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=apajo0%24mqe%241%40glue.ucr.edu&prev=/groups%3Fhl%3Den%26lr%3D%26ie%3DUTF-8%26group%3Dsci.physics.research
http://tel.ccsd.cnrs.fr/documents/archives0/00/00/15/03/index_fr.html
http://tel.ccsd.cnrs.fr/documents/archives0/00/00/15/02/index_fr.html
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Spacetime Metric and the KMS Condition at the Planck Scale,
Annals of Physics, 295 (2002), 90-97.

Grichka Bogdanov and Igor Bogdanov,
KMS space-time at the Planck scale,
Nuovo Cimento, 117B (2002) 417-424.

Igor Bogdanov,
Topological origin of inertia,
Czechoslovak Journal of Physics, 51 (2001), 1153-1236.

... and now I see there is possibly one more:

Igor Bogdanov,
KMS state of the spacetime at the Planck scale,
Chinese J. of Phys. (2002).

...
======================================================================

... From: Greg Kuperberg (greg@conifold.math.ucdavis.edu)

... 

This should be 296 (2002), no. 1, 90-97.  But yes, the paper is bullshit.

[Moderator's note: Let's try to keep things polite. -TB]

I hope to see one major difference between the aftermath of this
case and Sokal.  No one should criticize the Bogdanovs for doing
this.  This is a bitter pill that these journals and this university
must richly deserve.

...
======================================================================

... From: Peter Woit (woit@cpw.math.columbia.edu)

... Looking at these papers more carefully,
three of them are nearly identical and all three are more or
less an extract of the first one (the Classical
and Quantum Gravity article).

You may be able to convince yourself that "spacetime must be
considered as being subject to the KMS condition at the Planck scale"
is an intelligible scientific idea worthy of publication,
but the editors and referees at Nuovo Cimento, Annals of Physics and the
Chinese Journal of Physics have a lot of explaining to do.
Similarly for Igor Bogdanoff's thesis examiners,
who don't seem to have noticed that much of his thesis was
several identical articles stapled together.
...
... I just heard from a physicist at NYU, who heard about this from
a colleague who was in contact with a New York Times reporter
who is looking into this.  The "Bogdanoff" brothers have degrees
in semiology, their names and most else about them seems to be
a put-on (they are French, not Russian). For a recent profile of them
(in French) see
http://www.liberation.com/page.php?Article=58973
and for something about their TV show, see
http://www.france2.fr/semiStatic/61-NIL-NIL-173054.html

Their theses and papers are clearly nonsense and the fact that they've
managed to get these things published and get doctoral degrees should
lead to a scandal of some sort.  Whether they think of what they do
as real science or are doing this as a complete fraud a la Sokal is
certainly an interesting question.

I've off and on thought about trying to publish a hoax paper on string
theory, but gave up on the idea, partly because while it seemed
eminently doable to make up some nonsense about string theory
and get it past a referee, it's not clear what the distinguishing
characteristic of my nonsense would be.  Would it be that
I didn't believe it (this probably is not unheard of among people
who write string theory papers)?  Would it be that the paper was
inconsistent and had nothing to do with the real world (that
characterizes most of hep-th)?.

Refereeing in this field has clearly become a complete joke,
largely because there is no way to consistently impose standards

http://www.liberation.com/page.php?Article=58973
http://www.france2.fr/semiStatic/61-NIL-NIL-173054.html


refereeing

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/jouref.html[4/16/18, 1:18:29 AM]

given what has happened in particle theory over the last twenty
years.  The Sokal hoax had a very salutary effect on the
"science studies" people, perhaps this one will have a similar
effect here.

...
======================================================================

... From: Aaron Bergman (abergman@princeton.edu)

... I took a look at this one:

<http://www.iop.org/EJ/S/3/492/abstract/0264-9381/18/21/301/>

and the referee clearly didn't even glance at it.  I particularly like:

> Definition 1.2: A theory if topological if (the Lagrangian L being
> non-trivial) it does not depend on L.

I also like the part where they put a Tr(-1)^n in the path integral.
Given that a number of terms are used incorrectly on the first few
pages, this seems to be quite an indictment of the refereeing process.

I can't say I'm completely surprised that something like this could
happen. I'm surprised that they got CQG, though.

...
=======================================================================

... From: John Baez (baez@galaxy.ucr.edu)

... A New York Times reporter was planning to do a story on this,
but he spoke with one of the Bogdanovs, who huffily denied that
it was a hoax.  Apparently the reporter decided to drop it.  He
said he could write a story about a hoax, but not about some papers
that are so silly people *think* they are hoax.  :-)

Of course, not everyone committing a hoax instantly admits
to committing a hoax when you ask them!

Also, the Bogdanovs are not only science fiction writers, but
TV personalities (or ex-TV personalities?) in France.  It
seems a bit odd to me that two such people would suddenly
take time off from their careers to get physics PhDs and
publish a bunch of laughably incoherent physics papers
unless they were "up to something".  Am I being too suspicious?
Could they be merely incompetent?  I was hoping for something a
bit more original.

>>So, it's possible that instead of being scared to look foolish,
>>the people who got duped were simply too busy to actually read
>>what they were supposed to be reading.
>If true, some anonymous reviewers will certainly look terribly
>foolish. I suppose the whole field will look foolish.

They (or we? - but it's not *my* fault) should feel foolish
regardless of whether it's a hoax or not, because the papers
are a bunch of baloney.

It's also amusing that their Annals of Physics paper is almost
identical to their Nuovo Cimento paper.  Of course, this cheap
way of padding one's resume is nothing new.  As someone once put
it: "It'd be plagiarism if it wasn't me who wrote it in the first
place".

Fans of topological field theory will like this line in their
paper "Topological Field Theory of the Initial Singularity":

 Now, the topological field theory (for D = 4) is established when the
 Hamiltonian (or the Lagrangian) of the system is H = 0, such as the
 theory is independent of the underlying metric. We propose to extend
 this definition, stating that a theory can also be topological if
 it does not depend on the Hamiltonian H (or the Lagrangian L) of the system.

Of course, this is like saying the theory doesn't depend on
the theory!  They then give this as an official numbered "Definition"
in their paper, in solemn mathematical style.

http://www.iop.org/EJ/S/3/492/abstract/0264-9381/18/21/301/
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==========================================================================

... From: Dirk Bruere (dirk@neopax.com)

... I assume a number of people here have received email from Drs Bogdanov
claiming this is no hoax, so I will not quote it in full.
However, there is a very interesting and telling comment:

   "This morning 
    told that they were frauds everyone was laughing at how obvious it is. 
    This afternoon, 
    told they are real professors and that this is not a fraud, 
    everyone here says, well, maybe it is real stuff".

Is it really the case that ... only a few people can distinguish 
between legitimate theory and blatant bullshit? ...". 

==========================================================================

 

Ark Jadczyk has a web page discussing the Bogdanov affair, including e-mail exchanges with the Bogdanov brothers
themselves.

There, the Bogdanov brothers are quoted as saying:

"... apparently no one has really read nor understood our papers as shown by this email from Harvard that was fwd to us :

"... Date: Fri, 25 Oct 2002 10:10:29 -0400 From: Laurent Freidel < ...@perimeterinstitute.ca>... Subject: RE: Hoax: Alan Sokol
phenomenon reversed (fwd)

" What is going on??? guys?? the claim is now that the Bogdanoff brothers are not a fraud and that they not only won Phd's with
these papers that no one can understand, that yesterday everyone was convinced were fraudulent, they won appointment as
professors to a french university, Bourgogne!!! So no one in the string group at harvard can tell if these papers are real or
fraudulent. This morning told that they were frauds everyone was laughing at how obvious it is. This afternoon, told they are real
professors and that this is not a fraud, everyone here says, well, maybe it is real stuff".

...".

 

In 2002 Cornell blacklisted me from being registered as an author in the arxiv.org e-print archives.

Here is my letter of 10 August 2002 stating the basic facts of the matter;
Cornell replied, saying that:

my .edu e-mail address was no good;
my agreement with xxx.lanl.gov to post to the general physics archive from my .net e-mail address was
irrelevant;
they effectively required me (but NOT other authors) to get papers published in refereed journals
BEFORE I would be allowed to put them on the archives;

I failed to find ".... someone with ... suitable institutional affiliation ... and with expertise in the relevant subject
matter, to sponsor ...[my].... activities. ...". for my authorship on the archives;
I found that I have been blacklisted by Cornell's archive administration;
Paul Ginsparg, Cornell, and Clark Atlanta University;
some comments on MacArthur awards;
I contemplated a law suit for denial of access to a federally funded organ of free speech expression (the
archives) without due process, but some law firms with offices in Atlanta and New York didn't want to take
the case.
I was informed that in fact the e-print archives have declared a policy of open authorship, so that their
blacklist is in violation of their own declared policy.

http://www.cassiopaea.org/cass/bogdanovs.htm
http://www.cassiopaea.org/cass/bogdanovs.htm


refereeing

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/jouref.html[4/16/18, 1:18:29 AM]

I filed a suit in the U. S. District Court for the Northern District of Georgia on 6 December 2002.

 

UPDATE FEBRUARY 2005 - String Theory Status compared to Standard Model Status - status of USA Black
Ops

 

Here is an 825 kb file including some e-mail messages related to the matter.

If I don't go to the Northern District of New York, Binghamton Division, to file a new suit against the Cornell
Defendants, I may just give up and go off the web, leaving my web site up as it is now, as long as innerx lets it

stay as a memorial.

As of now, 13 August 2003:

Carlos Castro, who is also blacklisted, is contacting lawyers in California who might be able to help; and

after seeing a 2 July 2003 article by Jim Galloway in the Atlanta, Georgia, AJC that said

"... former Gov. Roy Barnes on Tuesday [1 July 2003] opened a small law office ... With his
son-in-law, John Salter, 27, Barnes has set up a temporary office on the Marietta Square. His
daughter, Allison Barnes Salter, an assistant solicitor for Cobb County, will join the firm Sept.
1. All three are University of Georgia law school graduates. Barnes said he intended to keep
the Barnes Law Group small, with no more than 10 attorneys. The firm will specialize in
consumer actions, including predatory lending and negligence cases. The former governor also
plans to resume his specialty, First Amendment cases. ...".

I contacted the new firm on Marietta Square about helping with my First Amendment suit against Cornell
et al. On Tuesday, 15 July 2003, I received a letter that confirmed what a receptionist at their office had
verbally told me the day before: "... Although we have no opinion as to the validity or non-validity of your
claims, this matter is not the type of litigation we are accepting into our firm at this time. ...".

On 3 August 2003, I had written a new paper, with new ideas extending the last paper (physics/0207095) that I had
been allowed to post on the arXiv, and I noticed that arXiv had revised some of its procedures relative to author
registration, so I sent an e-mail to register-query@arXiv.org requesting that I be registered as an author, effectively
ending my being blacklisted. On the following day, register-query@arXiv.org replied, stating "... The registration
interface has changed, the underlying policies have not. ...", thus again refusing to register me and continuing my
blacklisting.

 

Here is a copy of my 10 August 2002 letter:

Frank D. (Tony) Smith, Jr.  
   attorney at law

P. O. Box 370, Cartersville, Georgia  30120
(770) 382-5875

e-mail:  tsmith@innerx.net 
WWW URL: http://www.innerx.net/personal/tsmith/

10 August 2002
Express Mail No. *EU256905334US*
Re: e-print archive registration request
CU Library Gateway - Re: arXiv.org e-print archives
201 Olin Library
Cornell University

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TiRTtD.au
http://www.ajc.com/wednesday/content/epaper/editions/wednesday/metro_f3204886a49100f900b0.html
http://arxiv.org/abs/physics/0207095
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Ithaca, NY 14853
Enclosed is a copy of my e-mail message to you and to register-query@arxiv.org sent 10 
August 2002, which message is hereby incorporated herein by reference.
Frank D. (Tony) Smith, Jr.

Here is a copy of the e-mail message that was enclosed:

Delivered-To: tsmith@innerx.net
X-Sender: tsmith@pop3.innerx.net (Unverified)
Mime-Version: 1.0
Date: Sat, 10 Aug 2002 18:49:49 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: request for registration
Cc: tsmith@innerx.net, LIBGATEWAY-L@cornell.edu
   
As you can tell by checking correspondence files over July and August 2002,
I have had complications with respect to attempts to put
papers on the e-print archives.
   
Eventually my put of
http://arXiv.org/abs/physics/0207095
was accepted, as was my replacement to correct some material
about the Kobayashi-maskawa phase.
   
However, my attempt to put my paper TS-QM03-1 entitled
Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance
was rejected, and even though I sought reconsideration,
and as far as I know it still stands rejected.
   
   
In order to resolve the matter of my status with clarity,
and to avoid future complications and perhaps to
expedite your reconsideration of my paper TS-QM03-1
I am sending this my request that I be registered as
an author on the e-print archives.
   
I did attempt to do so, in connection with my attempt
to put my paper TS-QM03-1, but I received a rejection reply
that said, in part:
   
"... Your register request has been deferred.
Ordinarily we require an appropriate institutional affiliation
... please use ... your university account.
If you are trying to register from an e-mail account with
a research employer that officially sponsors your work ...
If you have no suitable institutional affiliation,
then please find someone with such an affiliation,
and with expertise in the relevant subject matter,
to sponsor your activities. ...".
   
   
I do have a university e-mail account which is
fdtsmith@mail.alumni.princeton.edu
 (In fact one reason that I obtained it in July 2002 was to try
  to compy with your request that I "use ... [my] university account".)
and
I did use it in my attempt to put up my paper TS-QM03-1
but
since that attempt was rejected,
it must be that for some reason you do not consider it
to be a "university account".
I hereby request that you state your position with respect
to that university account clearly and explicitly.
   
I am self-employed, and do not have a third party "research employer".
   
I do not understand exactly what you mean when you say
that I should "find" "someone with such an affiliation"
who is "with expertise in the relevant subject matter"
to "sponsor [my] activities".
   
More particularly:
   
  Exactly what would "someone" have to do to "sponsor [my] activities" ?
   
  Exactly how much "expertise" would that "someone" have to have with
  respect to each paper that I might want to put on the e-print archives ?
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       For instance, would that require such a "someone" to read in detail,
       understand, and effectively referee each such paper ?
   
  Exactly what is "such an affiliation" ?
       For instance, would a professorship at an accredited physics
       department in a USA university be sufficient, or might there
       be other and/or further requirements ?
   
  Exactly what would be involved in my effort to "find" such a
  a "someone" ?
       Especially, would I be required to pay such a "someone" for
       time and effort expended to "sponsor [my] activities" ?
   
   
   
I think that my history of putting papers on the e-print archives
is relevant, so here it is:
   
When I had the e-mail account gt0109e@prism.gatech.edu at Georgia Tech,
I put up the following papers from Georgia Tech:
   
http://xxx.lanl.gov/abs/hep-ph/9301210
   
http://xxx.lanl.gov/abs/astro-ph/9302008
   
http://xxx.lanl.gov/abs/hep-th/9302030
   
http://xxx.lanl.gov/abs/hep-th/9306011
   
http://xxx.lanl.gov/abs/hep-th/9402003
   
http://xxx.lanl.gov/abs/hep-th/9403007
   
http://xxx.lanl.gov/abs/hep-ph/9501252
   
http://xxx.lanl.gov/abs/quant-ph/9503009
   
http://xxx.lanl.gov/abs/quant-ph/9503015
   
http://xxx.lanl.gov/abs/hep-ph/9512438
   
After I no longer had a Georgia Tech e-mail account,
I had for a time the account fsmith@pegasus.cau.edu at CTSPS
at Clark Atlanta University, from which I put up the following papers:
   
http://xxx.lanl.gov/abs/hep-ph/9708379
   
http://xxx.lanl.gov/abs/quant-ph/9806023
   
http://xxx.lanl.gov/abs/hep-th/9908205
   
After the CTSPS - Clark Atlanta University account ceased to be
used regularly by me, I had an e-mail discussion with the people
at xxx.lanl.gov which resulted in their telling me:
> -------------------------------------------------
>
> Delivered-To: tsmith@innerx.net
> Date: Wed, 8 Sep 1999 07:52:32 -0600
> From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
> To: tsmith@innerx.net
> Subject: RE: register
> Cc: www-admin@xxx.lanl.gov
>
> > ould you please tell me why my request to register as
> > an author at gen-ph@xxx.lanl.gov was not accepted ?
>
> No registration is required. Just submit by e-mail
> To: gen-ph@xxx.lanl.gov
> Subject: put
> when you have a new submission to make.
>
> --------------------------------------------------
   
That arrangement, suggested by the people at xxx.lanl.gov,
was at that time satisfactory with me
and pursuant to it I put up the following papers:
   
http://arXiv.org/abs/physics/0006041
   
http://arXiv.org/abs/physics/0102042
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That brings my history to the time of the complications
that I have encountered during July and August 2002.
   
Since the complications that I have encountered during
July and August 2002 involve whatever policy that you may have
with respect to registration,
and
since your web page at
http://arXiv.org/
states in part "... $This archive is based upon activities
supported by the U.S. National Science Foundation
under Agreement No. 0132355 (7/01-6/04) with Cornell University.$$ ...".
   
I hereby formally request to be registered as an author
on the e-print archives and that I be given
an author username and password that is as effective
as are most such author usernames and passwords,
and
I also hereby formally request that you send to me a
complete statement of any policy or policies that you
may have with respect to registration, as well as copies
of all documentation in your posession or control (including
electronic documentation) relative to such policy or policies
and the formulation of such policy or policies.
I further formally request that you preserve all such documentation
for at least the balance of the calendar year 2002, and perhaps
longer if circumstances warrant.
   
Since the web page at
http://campusgw.library.cornell.edu/cgi-bin/manntom2.cgi?section=networked&URL=g
ateway.html
lists the CU Library Gateway e-Reference Collection as including
"... arXiv.org e-print archive ..."
I am sending a copy of this messaage to LIBGATEWAY-L@cornell.edu
and a paper printout copy of this message by US mail addressed to:
   
CU Library Gateway Re: arXiv.org e-print archive
201 Olin
Library
Cornell University
Ithaca, NY 14853
   
   
   
Frank D. (Tony) Smith, Jr.       10 August 2002
   

On 8 September 2002 I received a rejection message from register-query@arXiv.org (register-query for
arXiv.org) that said:

"... Alumni addresses do not count as current affiliation. ...
Moreover
the nature of your former use of institional e-mail accounts is unclear.
...
This is no longer xxx.lanl.gov, so the history is not strictly relevant.
...
There is no evidence that any of these [papers that I had put up
since 1993] has been considered peer-reviewable by a conventional journal
...
   The policy here is to restrict submissions to those that would
be considered peer-reviewable by conventional journals. 
That is what sponsorship by someone with expertise in the subject matter
means in your case, without a suitable institutional sponsorship for
your activities.
Do not send further messages to any address other than this one.
Any message sent to any other address will be put at the bottom
of the queue, and take that much longer to receive response. ...".

 

On 10 September 2002 I made some efforts to obtain a sponsor for me to become a registered author on the e-print
archive. I went to Georgia Tech and talked to my friend and former teacher, professor David Finkelstein, but he was
not enthusiastic, saying that he did not understand all the aspects of my D4-D5-E6-E7-E8 VoDou Physics model. He
did not directly say "No.", saying that he would think about it, but I could tell that he really did not want to get
involved in my work to the extent of being a sponsor. I then had another idea, which I proposed by e-mail to Stuart
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Hameroff. Early on 11 September 2002 I received his reply, which was, with my message quoted below it:

Delivered-To: tsmith@innerx.net
Date: Wed, 11 Sep 2002 00:39:46 -0700
From: hameroff@email.arizona.edu
Subject: RE: e-print archive authorship
To: "Tony Smith" <tsmith@innerx.net>
MIME-Version: 1.0
User-Agent: UofA Webmail
X-Originating-IP: 195.101.217.200
   
Dear Tony
   
Roger is so busy that I hesitate to contact him about anything, including
our collaboration. I can almost assure you that he would not be interested,
with no aspersions on your work.
   
There must be someone you know who would do it.
   
Good luck
   
Stuart
   
>-- Original Message --
>Date: Tue, 10 Sep 2002 18:15:39 -0400
>To: hameroff@email.arizona.edu
>From: Tony Smith <tsmith@innerx.net>
>Subject: e-print archive authorship
>Cc: tsmith@innerx.net
>
>
>As you recommeded to me in e-mail messages back around 8 August 2002,
>I have been in discussion with arXiv.org to try to get them to
>register me as an author and to put up my paper that I have contributed
>to Quantum Mind 2003. As I indicated in an earlier message to you,
>I have put a pdf version of the paper on the web at
>http://www.innerx.net/personal/tsmith/QM03.pdf
>
>After about a month or so, I have received a message from
>register-query@arXiv.org
>that rejected my attempt to be registered as an author and
>to put up that paper on the gen-ph e-print archive.
>
>The rejection message said, in part:
>"... The policy here is to restrict submissions to those that would
>be considered peer-reviewable by conventional journals.
>That is what sponsorship by someone with expertise in the subject matter
>means in your case, without a suitable institutional sponsorship for
>your activities. ...".
>Therefore,
>it seems to me that to be registered as an author under the
>rules of arXiv.org as it is now being administered
>by Cornell, which rules seem to be different from the rules
>when xxx.lanl.gov at Los Alamos was administering the archive,
>the change having taken place within the past year,
>I must find a respected physicist at a respected university
>who will review my body of work (I have somewhat over a dozen
>papers that were put on the archive under Los Alamos administration)
>and
>then certify to the Cornell administrators at register-query@arXiv.org
>that they will sponsor my activities, including being an author
>on the archive.
>
>I am uncertain as to how I should proceed.
>Today I discussed the possibility of sponsorship with
>my former teacher, David Finkelstein, but, although he
>said that he would think about it, it was clear to me
>that he was uncomfortable with sponsoring me, in part
>because, as he said, he does not fully understand my work.
>
>A possible approach that came to my mind is that,
>since the paper in question is a quantum consciousness paper,
>and since it is based on the work of you and Roger Penrose,
>and since you are technically a M.D. instead of a physicist,
>that Roger Penrose might be a logical person to evaluate my work.
>
>On the one hand, I recognize that Roger Penrose has his own
>work to do and is very likely too busy to study my work,
>but
>on the other hand, he is at Oxford where there are many highly
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>intelligent doctoral students and post-docs,
>so
>I thought that perhaps he could ask a student or post-doc to
>look at my body of work and make an evaluation that he could
>use in making a determination of my fitness to be an author
>on the e-print archive.
>
>Instead of reviewing all my papers (over a dozen),
>I suggest that the most recent one on particle physics might
>give a reviewing student or post-doc enough information to evaluate
>my work. That paper is at
>http://arXiv.org/abs/physics/0207095
>and
>I think that it and my consciousness paper taken together
>constitute a fairly representative sample of my work.
>
>If you think that might be a good idea, please feel free to
>forward this message to Roger Penrose along with any comments
>that you might have.
>
>Also, if Roger Penrose were to agree to that proposal,
>please let him know that I would be willing to go to
>Oxford at my expense at some mutually agreeable date
>to confer with any student or post-doc who might find
>discussion with me helpful in making such an evaluation.
>
>Whether or not you agree with the above idea,
>I thank you very much for your work and ideas,
>and I look forward to seeing you in March 2003.
>
>Thank you.
>
>Tony Smith   10 September 2002
>
>
>
>
>

 

Unfortunately, even after a lot of serious thought, I cannot think of anyone I "... know who would do it. ...".

 

After a friend of mine asked the Cornell e-print archives some questions about my situation, I received copies of some
of the statements of the Cornell e-print archives concerning me, and I then sent an e-mail message to register-
query@arXiv.org that said:

"... Date: Tue, 15 Oct 2002 00:32:55 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: RE: arXiv.org policy
...
... Possibly in accord with your request that he "... copy
or retransmit messages for informational purposes. ..."
...[a friend of mine]... has forwarded to me comments
by you, register-query for arXiv.org, that concern me.
   
---------------------------------------------------
   
You say that I am in "... a large pool here -
- typically flagged by reader complaints -
- encouraged to find alternate outlets. ...".
   
Please tell me who has complained about me,
and exactly what they have said about me,
and
please give me a reasonable opportunity to reply to any such complaints.
   
---------------------------------------------------
   
With respect to my posts on the e-print archives since 1993,
you demand specification of "... in what journal "any [of my papers
on the e-print archive]" have been published. ...".
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I have NEVER submitted ANY of my papers that are on the e-print
archive to ANY journal,
therefore
it is IMPOSSIBLE to determine how they might have been treated.
Not only is it impossible for me to show that they might
have been reviewed favorably,
it is also impossible for you (or anyone else) to show that
they might have been reviewed unfavorably,
because no such articles have been submitted.
   
The reasons that I have not submitted those papers for publication
include:
1 - I am self-employed, and do not need citations of publications
for grants or tenure;
2 - I have seen some evidence of arbitrariness in refereeing
processes, and do not wish to get involved in such processes if
I do not have to do so, which I do not because of (1).
3 - Even an optimal journal refereeing and publication process
results in substantial time delay in publication, compared to
the nearly instantaneous posting of papers on the e-print archives;
4 - Most journals require assignment of copyright, which I find
objectionable if I can avoid it, and I can avoid it by posting
on the e-print archives;
5 - My experience as a regular reader of the e-print archives
for many years indicates to me that archived e-prints get a far
wider readership than ANY journal.
   
I have made no secret of the fact that I have not submitted
any of my archived papers to any journal, and lack of submission
has NOT been a problem for ANY of the over a dozen papers that
have been posted by me to the e-print archive from 1993 to July 2002.
   
Do you now require that ALL papers posted to the e-print archive
be submitted to refereed journals for publication?
   
What about contributions to conferences that are not submitted
to journals?
In that connection, I note that the paper that you rejected
in August 2002 when I attempted to post it has in fact been
contributed to a conference, which is Quantum-Mind 2003
at the University of Arizona, which conference has web site at 
   http://www.consciousness.arizona.edu/quantum-mind2/ ".

I have not (as of 4 December 2002) received any reply from Cornell. It makes me sad to realize that:

Cornell actually maintains a blacklist, which they describe as "... a large pool here - typically flagged by reader
complaints - ...";
I am on the blacklist, but have not until now been told of its existence, and have yet to be told exactly why I was
put on it, or exactly who maintains it; and
the fact that I have never submitted any of my earlier archived preprints to any journal seems to be being used
as an excuse for Cornell to reject me as an author, even though journal submission is apparently NOT a
requirement that other (non-blacklisted) people have to meet to be registered as an author.

In my opinion, the real reason that Cornell has blacklisted me is that Paul Ginsparg dislikes me because in the year
2000 I supported a friend of mine, Carlos Castro of Clark Atlanta University, in a controversy involving the e-print
archives, then being administered by Los Alamos. Here is a 317 kb file including some e-mail messages related to that
controversy. Paul Ginsparg's state of mind is evidenced by the following statement that he made in 2000:

Paul Ginsparg stated: "... if clark university will insist on this, then we will cease to regard clark university
as a responsible accredited institution. ...".

By that statement, Paul Ginsparg threatened to cut off archive authorship of everybody at Clark Atlanta
University unless Clark Atlanta University stopped supporting Carlos Castro.

The next year, 2001, Paul Ginsparg was made a Professor of Physics at Cornell University. According to an e-print
archive web page:

"... 4 Sep 2001 Administrative oversight for arXiv operations transferred to the Cornell University Library (CUL)

http://www.consciousness.arizona.edu/quantum-mind2/
http://www.physics.cornell.edu/profpages/Ginsparg.htm
http://arxiv.org/new/
http://arxiv.org/new/
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...

... 13 Dec 2001 arXiv.org main site hardware operations transferred to the Cornell University Library site
cul.arXiv.org = xxx.arXiv.cornell.edu ...".  

According to a September 2001 article in Physics Today by Toni Feder:

"... The electronic preprint server that revolutionized communication among physicists moved in late
summer from Los Alamos National Laboratory (LANL) to Cornell University, along with its creator,
string theorist Paul Ginsparg, who has taken a joint position in physics and computer information science.
... Martin Blume, editor of the American Physical Society (APS) journals ... says ... "I won't say Paul was
unappreciated at Los Alamos, but what he did was peripheral, whereas now he'll be at the center of
things." ... Ginsparg ... says ... "At a weapons lab, a project like this has never been central to the overall
mission," says Ginsparg, adding that "middle managerial pettiness and small-mindedness" were "pertinent"
to his decision to leave. ... Cornell librarian Sarah Thomas ... says ... "The archive is a highly successful
model of how a community looks at research in its field. It's become very timely, and very democratic.
...".

In light of being blacklisted by Cornell, I find it quite ironic that Cornell had been bragging about the e-print archives
being "very democratic".

My opinion that Cornell did not blacklist me because I don't submit papers to refereed journals is supported by
something that Paul Ginsparg wrote on 19 April 1995: "... Some measure of the success of e-print archives is given,
first, by widespread testaments from users that they find it an indispensable research tool - effectively eliminating their
reliance on conventional print journals (and some report no longer submitting to journals, either because they have
unconsciously forgotten, since the information is already communicated, or because they have consciously chosen
not to deal with a tedious and seemingly unnecessary process ...".

I find Cornell's statement "... The policy here is to restrict submissions to those that would be considered
peer-reviewable by conventional journals. ..." to be almost hilariously ridiculous, in light of the Bogdanov
publications in Classical and Quantum Gravity 18 (2001), 4341-4372 and Annals of Physics, 296 (2002),
90-97. As Peter Woit said in a 24 October 2002 post to the sci.physics.research thread Physics bitten by
reverse Alan Sokal hoax?

"... Refereeing in this field has clearly become a complete joke,

largely because there is no way to consistently impose standards given what has happened in particle
theory over the last twenty years. ...".

Also, my use of a .net e-mail address does not seem to me to be a consistent reason for Cornell to blacklist me,
because, according to an e-print archive web page: "... Distribution according to e-mail domain of submitting author
of all 134945 submissions received during the five year period 1 Jan 97 through 31 Dec 01 ...[was]...

34109: edu = US Educational ...
1058: org = Non-Profit ...
939: com = US Commercial ...
259: mil = US Military ...
177: net = Network ..."

so that the total number of .net submissions is more than ten times greater than the number of my .net submissions.

 

 It is interesting to me that at about the same time that Cornell was blacklisting me, Ginsparg received what is
commonly called a MacArthur Genius Award. According to a 25 September 2002 AP article in The New York Times:
"... The list of 24 fellows announced Wednesday by the John D. and Catherine T. MacArthur Foundation. Each will

http://www.physicstoday.org/pt/vol-54/iss-9/p26.html
http://xxx.lanl.gov/blurb/blurb.ps.gz
http://www.math.columbia.edu/~woit/
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=apajo0%24mqe%241%40glue.ucr.edu&prev=/groups%3Fhl%3Den%26lr%3D%26ie%3DUTF-8%26group%3Dsci.physics.research
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=apajo0%24mqe%241%40glue.ucr.edu&prev=/groups%3Fhl%3Den%26lr%3D%26ie%3DUTF-8%26group%3Dsci.physics.research
http://arxiv.org/Stats/au_all.html
http://www.nytimes.com/
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receive $500,000 over five years: ... Paul Ginsparg, 46, Ithaca, N.Y.; professor of physics and computing and
information science at Cornell University who created a computer-based system for physicists and other scientists to
share their research results. ...".

Despite my unhappiness at being blacklisted by Cornell, I think that, not only should Ginsparg have won a MacArthur
award, but that:

he should have been awarded it back in 1991 when he was 35 years old just starting the e-print archives, and
the award should have not been for $100,000 a year for 5 years, but should have been $100,000 a year for life in
1991 dollars adjusted for inflation, plus any reasonable amount needed to purchase computers and other
equipment related to the e-print archive.

An earlier and larger award would have been (in my opinion) much closer to the intent of the MacArthurs:

"... that money should be set aside to allow truly creative individuals the free time to be alone and think. ...
Recipients should be left alone without the annoyances and distractions imposed by grant applications,
reviewing committees, and pressure to publish ...".

I think that the way the MacArthur awards are implemented, being given by a committee as rewards for prior work and
being limited to five years, is a sad distortion of the true intent of John D. and Catherine T. MacArthur.

For instance, a January 1996 capitalresearch.org web article by Martin Morse Wooster says:

"... The MacArthur Fellows Program is a relatively small part of ... the John D. and Catherine T. MacArthur ... Foundation's
activities ... When the first MacArthur Fellows were announced in 1981 ... The New Republic's Michael Kinsley ... noted ... "Not
one of the first MacArthur fellows is suffering from lack of recognition for his or her talents ... What's more, not one really faces
financial obstacles in exercising his or her creativity. They are already doing whatever it is the MacArthur Foundation admires them
for doing; many are already doing quite well at it, and presumably they will keep on doing it, unless this windfall encourages them
to stop." Moreover, Kinsley argued, the MacArthur Fellows program contradicted the "rugged individualism" inherent in the life of
John D. MacArthur, a heroic entrepreneur who began his career penniless and died a billionaire, never receiving a grant from
anyone. ... the MacArthur Fellows program has changed remarkably little between 1981 and today. ...

... Within a few weeks after John D. MacArthur's death in 1978, ... son J. Roderick "Rod" MacArthur ... had perfected the idea of
the MacArthur Fellowships and had recommended that they be the primary purpose of the John D. and Catherine T. MacArthur
Foundation. ... the MacArthur Foundation did resist two of [Rod] MacArthur's ideas, awarding lifetime fellowships and tying the list
of recipients to a list of world problems the foundation wanted to solve. ...

... One-third of MacArthur recipients are over age 50, and when Roy Hoopes interviewed some of them for Modern Maturity, he
found that the major effect of the MacArthurs was to act as a credential that generated more income from lecture fees and other
assignments. Some of the people Hoopes interviewed regretted that they did not receive the award when they were younger and
hungrier. ...".

A more timely and generous MacArthur award would have been helpful to Ginsparg and the e-print archives in their
earlier years. As Ginsparg wrote on 19 April 1995: "... hep-th@xxx.lanl.gov, the e-mail address for the first of a series
of automated archives for electronic communication of research information, went on-line starting in August, 1991. ...
The system originally ran as a background job on a small Unix workstation (a 25 MHz NeXTstation with a 68040
processor purchased for roughly $5k in 1991) which was primarily used for other purposes by another member of my
research group, and placed no noticeable drain on cpu resources. The system has since been moved to an HP 9000/735
that sits exiled on the floor under a table in a corner. ... While it long remained a spare-time project with little financial
or logistical support, as of 1 Mar 1995 it is supported by the U.S. National Science Foundation under Agreement No.
9413208. ...".

 

Being frustrated by Cornell's refusal to discuss my situation in a reasonable manner, I consider the possibility of

http://www.macfound.org/programs/fel/faq.htm
http://www.capitalresearch.org/publications/cc/1996/9601.htm
http://xxx.lanl.gov/blurb/blurb.ps.gz
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a law suit for denial of access to a federally funded organ of free speech expression (the archives) without due
process.

To file such a suit, I looked for a law firm with offices in both Atlanta (in my home state of Georgia) and in New
York (Cornell's home state). The first firm I contacted was King and Spalding. I told them that I was willing to pay
going-rate legal fees, and they began to check whether or not there would be any conflict.

My hope was that the New York office of the firm would contact Cornell's legal department and show them the
proposed suit, which if filed publicly in New York would be hard for New York media to ignore. Then hopefully
Cornell legal would have realized the difficulty of defending individual arbitrariness in the matter, and instructed the
Cornell powers-that-be that it would be in the best interest of Cornell (and in fact of Ginsparg) to carry out their own
declared policy of open authorship.

A few days after my initial contact, King and Spalding said that their New York office had conflicts with taking my
suit against Cornell.

I then contacted Holland and Knight, another firm with both Atlanta and New York offices. After checking with their
New York office, they also said that conflicts prevented them from taking my case. After that, I called Alston and Bird
(yet another firm with both Atlanta and New York offices), but they did not want to take my case.

My discussion with Holland and Knight was very helpful to me in understanding the reason for my inability to find a
suitable law firm to take my case. It became clear to me that, from the point of view of a New York law office:

even though I might pay a good fee for my case, I am only a one-shot client with not much prospect of other
cases in the future; and
Cornell is a major New York institution, with many contacts with many other New York institutions (for example,
my cousins who have worked in New York City financial institutions have Cornell MBAs), some of which might be major
prospective clients in the future.

I now believe that it is highly unlikely that I will be able to retain a large establishment law firm to take my case
against Cornell. If Cornell could remove any such suit to the State of New York, then, since I think that the New York
judicial system is also likely to be unfavorably disposed to a suit against Cornell by a mere individual such as me, I
believe that a large establishment law firm would probably be necessary to get serious attention of Cornell's lawyers
and a just result.

However,

if my suit could be brought in Georgia and remain there, I might have a chance of success.

According to a June 1998 Temple University Law School/Cyberspace Law Institute web page by David G. Post:

"... The courts, not surprisingly, are struggling to come up with a coherent doctrine of personal jurisdiction
for Internet transactions. It is probably far too early to suggest that concrete rules have yet emerged. ... A
few general themes appear to be emerging. ...

1. Presence on the World Wide Web is not sufficient, in and of itself, to support the exercise of
general jurisdiction over non-resident defendants. ...
2. Some courts will read the due process constraints "liberally," sustaining exercises of jurisdiction
on the basis of little more than the accessibility of defendant's (foreign) web page to residents of the
forum State. Cases generally applying the broadest possible view of Internet contacts, and sustaining
exercises of personal jurisdiction on the basis of the accessibility of defendant's web sites to
residents of the forum state, include ... Inset Systems, Inc. v. Instruction Set, Inc., 937 F. Supp. 161
(D. Conn. 1996) ...
3. A "sliding scale" for the evaluation of Internet contacts, under which the "likelihood that personal
jurisdiction can be constitutionally exercised is directly proportionate to the nature and quality of

http://www.temple.edu/lawschool/dpost/outline.htm


refereeing

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/jouref.html[4/16/18, 1:18:29 AM]

commercial activity that an entity conducts over the Internet," has been endorsed by a number of
courts in recent months, and may be in the process of becoming a generally-accepted standard for
evaluating the exercise of personal jurisdiction based on contacts over the Internet. As set forth in
the case of Zippo Manufacturing Company v. Zippo Dot Com, Inc., 952 F.Supp. 1119 (W.D.Pa., Jan
16, 1997):

"At one end of the spectrum are situations where a defendant clearly does business over the
Internet. If the defendant enters into contracts with residents of a foreign jurisdiction that
involve the knowing and repeated transmission of computer files over the Internet, personal
jurisdiction is proper. E.g. Compuserve, Inc. v. Patterson, 89 F.2d 1257 (6th Cir.1996).
At the opposite end are situations where a defendant has simply posted information on an
Internet Web site which is accessible to users in foreign jurisdictions. A passive Web site that
does little more than make information available to those who are interested in it is not
grounds for the exercise personal jurisdiction. E.g. Bensusan Restaurant Corp., v. King, 937
F.Supp. 296 (SDNY 1996).
The middle ground is occupied by interactive Web sites where a user can exchange
information with the host computer. In these cases, the exercise of jurisdiction is
determined by examining the level of interactivity and commercial nature of the
exchange of information that occurs on the Website. ..."(emphasis supplied). ...".

If my case might be determined by that "middle ground", then, since my case is a due process and free speech case
with no commercial factors, and since the Cornell archives also have no commercial factor, the issues would be:

1 - Are the Cornell archives an "... interactive Web site... where a user can exchange information with the host
computer ..."?
2 - What is the "... level of interactivity ..."?

 

It is clear that the Cornell archives are an interactive Web site where a user can exchange information with the
host computer.

 According to a Cornell e-print archive web page:

"... General Information About the Archives

Started in Aug 1991, arXiv.org (formerly xxx.lanl.gov) is a fully automated electronic archive and
distribution server for research papers. Covered areas include physics and related disciplines, mathematics,
nonlinear sciences, computational linguistics, and neuroscience.

Users can retrieve papers from the archive either through an on-line world wide web interface, or by
sending commands to the system via e-mail. Similarly, authors can submit their papers to the archive
either using the on-line world wide web interface, using ftp, or using e-mail. Authors can update their
submissions if they choose, though previous versions remain available. ...".

 

 The Cornell archives clearly have a high level of interactivity.

Since "... authors can submit their papers to the archive either using the on-line world wide web interface, using ftp, or
using e-mail. ...", each submission of a paper to the Cornell archives is clearly an instance of interactivity. According
to a Cornell e-print archive web page monthly submissions from January 2000 through October 2002 exceeded
2,000 submissions per month.

Since "... Users can retrieve papers from the archive either through an on-line world wide web interface, or by sending
commands to the system via e-mail. ...", each connection might also be considered to be an instance of interactivity.

http://arxiv.org/help/general
http://arxiv.org/show_monthly_submissions
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According to a Cornell e-print archive web page, from January 2002 through October 2002 the number of
connections per month exceeded 1 million.

As Paul Ginsparg said at a UNESCO Conference in Paris in 1996: "... These archives now serve over 35,000 users
worldwide from over 70 countries, and process more than 70,000 electronic transactions per day. In some fields of
physics, they have already supplanted traditional research journals as conveyers of both topical and archival research
information ... For some fields of physics, open (i.e. unrefereed) distribution of research can work well and has
advantages for researchers both in developed and undeveloped countries. ...".

As Paul Ginsparg said at a UNESCO Conference in Paris in 2001: "... According to the submission statistics sorted by
e-mail domain of the submitting author, roughly 30% of the submissions come from United States based submitters;
12% from Germany; 6% from each of the U.K., Italy, Japan; 5% from France; and submissions overall arrive from
about 100 different countries. ...".

Although I do not have full statistics for submissions from the Northern District of the State of Georgia, USA, a
(probably very small) sample of submissions from there during 2002 include:

http://arXiv.org/abs/hep-th/0206036 from gatech.edu
http://arXiv.org/abs/cond-mat/0204530 from gatech.edu
http://arXiv.org/abs/cond-mat/0204327 from gatech.edu
http://arXiv.org/abs/cond-mat/0204213 from gatech.edu
http://arXiv.org/abs/cond-mat/0203571 from gatech.edu
http://arXiv.org/abs/math-ph/0208021 from cau.edu
http://arXiv.org/abs/math.AG/0207287 from gatech.edu
http://arXiv.org/abs/math.AG/0203260 from gatech.edu
http://arXiv.org/abs/math.AG/0203241 from gatech.edu
http://arXiv.org/abs/physics/0207095 from my computer in Cartersville, Bartow County, Georgia, using my
princeton.edu address (the last paper that I have been permitted to put on the Cornell archives).
http://arXiv.org/abs/hep-ph/0201039 from berry.edu
http://arXiv.org/abs/astro-ph/0004252 from berry.edu

Therefore, it seems to me that

the Cornell archives are an interactive Web site where a user can exchange information with the host computer,
with a high level of interactivity and are therefore subject to the jurisdiction of the Federal Courts in the State

of Georgia.

My case against the Cornell archives seems to me to be sort of related to a case described in a Temple Law School
web page:

"... American Nework, Inc. v. Access America, 1997 WL 466507 (S.D.N.Y. August 14, 1997).

The District Court concluded that exercising personal jurisdiction over a Georgia Corporation, based on
the maintenance of a web site and 6 contracts with New York residents was reasonable. ... As for a due
process analysis, the court acknowledged that simply maintaining a web site on the internet would not,
necessarily, by itself constitute purposeful availment. However, Access's consistent marketing to the entire
U.S., as well as, servicing its customers in New York, were sufficient. Based on these activities it was
foreseeable that Access could be haled into court not only where its web site had been viewed, but where
Access had secured customers. ...".

In my case, instead of a Georgia entity being subjected to the jurisdiction of New York,

a New York entity (Cornell) would be subjected to the jurisdiction of Georgia.

 

http://arxiv.org/blurb/pg96unesco.html
http://arxiv.org/blurb/pg01unesco.html
http://www.temple.edu/lawschool/dpost/jurisdictioncases.htm
http://www.temple.edu/lawschool/dpost/jurisdictioncases.htm
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For reference, according to a ganet.org web page, the Georgia long-arm statute says:

"... 9-10-91. A court of this state may exercise personal jurisdiction over any nonresident ... as to a cause
of action arising from any of the acts, omissions, ownership, use, or possession enumerated in this Code
section, in the same manner as if he were a resident of the state, if in person or through an agent, he: (1)
Transacts any business within this state; ... (3) Commits a tortious injury in this state caused by an act or
omission outside this state if the tort-feasor regularly does or solicits business, or engages in any other
persistent course of conduct, ... in this state; (4) Owns, uses, or possesses any real property situated within
this state; ...".

In the context of my case, "business" would include submission to and connection to the Cornell archives.

On 26 November 2002 I received an e-mail message signed "- Someone who reads" that led me to discover that

the e-print archives have declared that they have a policy of open authorship

on an e-print archives web page related to the Open Archives / Santa Fe Convention.

The fact that the e-print archives blacklist is inconsistent with their declared policy of open authorship makes me think
that not only is a suit well founded, but also that it is necessary to correct actions that are blatantly inconsistent with
the declared policy of the e-print archives.

My objectives in a suit are:

1 - I want the archives to carry out their declared policy of open authorship, and to provide a forum and
procedure for contesting initial rulings by the archives that are adverse to anyone attempting to be an author.
2 - I am NOT seeking any monetary compensation (except possibly reimbursement for costs and expenses
related to litigation - in this regard, I wish that the USA had the English rule that the loser pays such costs).
3 - I am NOT seeking to embarrass or cause harm to either Ginsparg individually or Cornell as an institution. As
I see it, Cornell and Ginsparg are embarrassing and harming themselves by failing to carry out their declared
policy of open authorship, not only with respect to me but also with respect to others on the blacklist.

 I filed my suit in the United State District Court for the Northern District of Georgia on 6 December 2002.

Here is a pdf version of my Complaint.

On 3 February 2003 Cornell (and its individuals) and The Regents (of the University of California) d/b/a Los Alamos
National Laboratory (and their individuals) filed their Motions to Dismiss my suit, along with supporting Memoranda
(briefs) and Affidavits. I received their material in paper form (not electronic), so I am not putting it on my web site,
but I am filing my Response to their Motions along with my Memorandum (brief) and Affidavit in support thereof.
Here in pdf form is my Response, and here in pdf form is my Memorandum, and here in pdf form is my Affidavit.
NSF and DOE (as parts of the U.S. government) filed on 19 March 2003 their Motion to Dismiss my suit, and I filed
my Response to their Motion and Memorandum in support thereof on 20 March 2003. I received their material in
paper form (not electronic), so I am not putting it on my web site, but here in pdf form is my Memorandum opposing
the Motion to Dismiss by NSF and DOE., and here in pdf form is my 21 March 2003 amendment to my Complaint.

Now, subject to any reply that NSF and DOE might file within 10 days (excluding weekends and holidays), we are
waiting for the Court to rule on the Motions to Dismiss.

According to Court Rules and an order of the Court, if the Motions to Dismiss are denied, we are supposed to have a
pre-trial conference within 20 days of that ruling, at which time we are supposed to discuss such things as discovery
and possibility of settlement. With respect to the possibility of settlement, I have submitted to the Cornell Defendants
my proposal for settlement, which is here in pdf form. My proposed settlement with the Cornell Defendants would
render moot any further action in this case against NSF, DOE, or the Los Alamos Defendants.

http://www.ganet.org/cgi-bin/pub/ocode/ocgsearch?number=9-10-91&Code_Number_Submit=Begin+Search
http://arxiv.org/help/oa/sfc_data_provider
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On 24 March 2003 Judge Murphy of the U. S. District Court for the Northern District of Georgia entered a 70-
page order in my suit, Civil Action File No. 4:02-CV-0280-HLM, ruling as follows:

with respect to the Cornell Defendants, my suit was dismissed as to Jurisdiction and Venue, but there was no
ruling on whether or not it should be dismissed on its merits;
with respect to the Los Alamos Defendants, my suit was dismissed as to Jurisdiction and Venue, and also
dismissed on its merits; and
the Court has not yet ruled on the Motion to Dismiss filed by the United States (NSF and DOE), but in light of
the other rulings I expect that my suit against them will be dismissed at least with respect to Jurisdiction and
Venue.

Here are some excerpts from the 70-page order:

"... Plaintiff's Complaint and briefs are not models of clarify [sic] ...

... Because the actions of which Plaintiff complains occurred in 2002, and because Plainbtiff has not
alleged that a connection exists between Defendant Cornell University and Defendants Los Alamos
National Laboratory, University of California, Luce, Browne, and Van Ness, Plaintiff's Comnplaint fails to
state a cause of action against Defendants Los Alamos National Laboratory, University of California,
Luce, Browne, and Van Ness. The Court therefore grants the Motion to Dismiss for failure to state a claim
filed by Defendants Los Alamos National Laboratory, University of California, Luce, Browne, and Van
Ness. ...

... Plaintiff seeks an order requiring Defendants Los Alamos National Laboratory and the University of
California to resume management and control of the arXiv.org website. The Court finds that this argument
is without merit. ...

... To determine whether the Court has personal jurisdiction over Defendant Cornell University, the Court
must first examine whether a provision of Georgia's long-arm statute applies to Defendant Cornell
University. Carekeeper Software Dev. Co. v. Silver, 46 F. Supp 2d 1366, 1369 (N.D. Ga. 1999) ...
Georgia's long-arm statute ... O.C.G.A. § 9-10-91(1) confers personal jurisdiction over a defendant who
"[t]ransacts any business within this state." ... At most, arXiv.org and Defendant Cornell University
engaged in e-mail communications with Plaintiff in response to Plaintiff's inquiries, and allowed Plaintiff
and other individuals associated with Georgia institutions to post articles on arXiv.org. Those activities
simply are insufficient to allow the Court to conclude that Defendant Cornell University transacted
business in Georgia. ...

... Plaintiff apparently argues that Defendant Cornell University is subject to the jurisdiction of the Court
under theories of general jurisdiction and specific jurisdiction. ...

.... A defendant is constitutionally amendable [sic] to a forum's specific jurisdiction if it possesses
sufficient contacts with the forum to satisfy due process requirements, and if the forum's exercise of
jurisdiction comports with 'traditional notions of fair play and substantial justice.'" Vermuelen v. Renault,
U.S.A., Inc., 985 F.2d 1534, 1545 (11th Cir. 1993) (quoting International Shoe Co. v. Washington, 326
U.S. 310, 316 (1945)) ... Here, Plaintiff argues that Defendant Cornell University is subject to the specific
jurisdiction of this Court because Defendant Cornell University operates and maintains the arXiv.org
website and its database. Although the Court located no case from the United States Court of Appeals for
the Eleventh Circuit addressing personal jurisdiction based on a defendant's maintenance of a website or
database, other courts have adopted the following standards for determining whether personal jurisdiction
exists in those circumstances.

[T]he likelihood that personal jurisdiction can be constitutionally exercised is directly
proportionate to the nature and quality of commercial activity that an entity conducts over the
Internet. This sliding scale is consistent with well developed personal jurisdiction principles.
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At one end of the spectrum are situations where a defendant clearly does business over the
Internet. If the defendant enters into contracts with residents of a foreign jurisdiction that
involve the knowing and repeated transmission of computer files over the Internet, personal
jurisdiction is proper.

At the opposite end are situations where a defendant has simply posted information on an
Internet Web site which is accessible to users in foreign jurisdictions. A passive Web site that
does little more than make information available to those who are interested in it is not
grounds for the exercise [of] personal jurisdiction.

The middle ground is occupied by interactive Web sites where a user can exchange
information with the host computer. In these cases, the exercise of jurisdiction is determined
by examining the level of interactivity and commercial nature of the exchange of information
that occurs on the Web site.

Zippo Mfg. Co. v. Zippo Dot Com, Inc., 952 F. Supp. 1119, 1124 (W.D. Pa. 1997) (citations omitted) ...
Other courts have added a requirement that the operator of the website must "manifest an intent to target
and focus on" citizens of the forum state. Toys "R" Us, Inc. v. Step Two, S.A., 318 F. 3d 446, 452-53 (3d
Cir. 2003); see also Young v. New Haven Advocate, 315 F. 3d 256, 263 (4th Cir. 2002) (requiring that
defendant's website target Virginia residents). ... The arXiv.org website "is not a passive site that only
makes information available," and it is not "a site that clearly does business over the Internet." iAccess,
Inc. v. WEBCard Techs., Inc., 182 F. Supp. 1183, 1187 (D. Utah 2002). The arXiv.org website thus falls
within the middle range of the Zippo spectrum, and the Court must determine whether the level of
interactivity and the commercial nature of arXiv.org's website are sufficient to warrant exercising specific
jurisdiction. Id. ... the arXiv.org website sells no products to users, and charges no user or subscriber fees.
... Those contacts "fail to apint the picture of a significantly commerical website that is visited regularly by
[Georgia] residents." Mothers Against Drunk Driving v. DAMMADD, Inc., No. Civ. A. 302CV1712G,
2003 WL 29162, at *6 (N.D. Tex. Feb. 7, 2003). Further, nothing before the Court indicates that the
arXiv.org website specifically targets Georgia residents. Under these circumstance, the Court may not
exercise specific jurisdiction over Defendant Cornell University based on its manitenance of the arXiv.org
website. ...

... Plaintiff also apparently argues that the Court may exercise general personal jurisdiction over
Defendant Cornell University. A foreign entity's "contacts with the forum that are unrelated to the
litigation must be substantial in order to warrant the exercise of general personal jurisdiction." Meier, 288
r. 3d at 1274. "'The due process requirements for general personal jurisdiction are more stringent than for
specific personal jurisdiction, and require a showing of continuous and systematic general business
contacts between the defendant and the forum state.'" Id. ... The Court concludes that Plaintiff has failed to
establish that Defendant Cornell University has engaged in "continuous and systematic general business
contacts" with Georgia. Meier, 288 F. 3d at 1274. ... The Court consequently does not have general
personal jurisdiction over Defendant Cornell University. ...

... the Court concludes that the Court lacks personal jurisdiction over the Cornell Defendants. ...

... The Court consequently need not, and does not, consider the Cornell Defendants' argument that
Plaintiff's Complaint fails to state a claim for relief. ...

... Plaintiff's claims asserted against Defendants National Science Foundation and the United States
Department of Energy, however, still remain pending.

It is so ordered, this the 24th day of March, 2003. /s/ Harold L. Murphy UNITED STATES DISTRICT
JUDGE ...".

 As I said above, although I have not yet seen a ruling with respect to NSF and DOE, I expect that my suit against
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them will be dismissed at least with respect to jurisdiction. [ In fact, on 16 April 2003, my expectation was realized as
Judge Murphy dismissed my claims against NSF and DOE on their merits, so that the Cornell Defendants, who are
the only Defendants who actively participated in blacklisting me, are the only Defendants as to whom my claims
were NOT dismissed as to their merits. ]

Among the issues not decided in the above ruling are my contentions that:

arXiv is a public forum; and arXiv is bound by its declared policy of open access.

 

If I don't go to the Northern District of New York, Binghamton Division, to file a new suit against the Cornell
Defendants, I may just give up and go off the web, leaving my web site up as it is now, as long as innerx lets it

stay as a memorial.

As of now, 13 August 2003:

Carlos Castro, who is also blacklisted, is contacting lawyers in California who might be able to help; and

after seeing a 2 July 2003 article by Jim Galloway in the Atlanta, Georgia, AJC that said

"... former Gov. Roy Barnes on Tuesday [1 July 2003] opened a small law office ... With his
son-in-law, John Salter, 27, Barnes has set up a temporary office on the Marietta Square. His
daughter, Allison Barnes Salter, an assistant solicitor for Cobb County, will join the firm Sept.
1. All three are University of Georgia law school graduates. Barnes said he intended to keep
the Barnes Law Group small, with no more than 10 attorneys. The firm will specialize in
consumer actions, including predatory lending and negligence cases. The former governor also
plans to resume his specialty, First Amendment cases. ...".

I contacted the new firm on Marietta Square about helping with my First Amendment suit against Cornell
et al. On Tuesday, 15 July 2003, I received a letter that confirmed what a receptionist at their office had
verbally told me the day before: "... Although we have no opinion as to the validity or non-validity of your
claims, this matter is not the type of litigation we are accepting into our firm at this time. ...".

 On 3 August 2003, I had written a new paper, with new ideas extending the last paper (physics/0207095) that I had
been allowed to post on the arXiv, and I noticed that arXiv had revised some of its procedures relative to author
registration, so I sent an e-mail to register-query@arXiv.org requesting that I be registered as an author, effectively
ending my being blacklisted. On the following day, register-query@arXiv.org replied, stating "... The registration
interface has changed, the underlying policies have not. ...", thus again refusing to register me and continuing my
blacklisting.

 On the Good side of things, I attended

The 6th Conference on Clifford Algebras and their Applications in Mathematical Physics, Tennessee Technological
University, Cookeville, Tennessee, May 20-25, 2002

and presented a talk (here is a web page used for the talk) and a poster (here is a web page about the poster), abstracts
of which are:

talk: Cl(8), Spin(8)=D4, D5, E6 and the Truth Quark Mass

Abstract: Cl(8) is 256-dimensional, with graded structure

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TiRTtD.au
http://www.ajc.com/wednesday/content/epaper/editions/wednesday/metro_f3204886a49100f900b0.html
http://arxiv.org/abs/physics/0207095
http://math.tntech.edu/rafal/cookeville/cookeville.html
http://math.tntech.edu/rafal/cookeville/cookeville.html
http://clifford.physik.uni-konstanz.de/cgi-BF/mysql_reg.cgi
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The bivector 28 represents the D4 Lie Algebra Spin(8), a basic local symmetry of the Conformal
Symmetric Spaces:

D5 / D4xU(1)
E6 / D5xU(1)

Related geometric structures, such as Bounded Complex Domains and Shilov Boundaries, along with
combinatorial relations, allowed (as far back as February 1984) calculation of the Truth Quark mass (tree-
level) as about 130 GeV.

Fermilab has observed the Truth Quark, and Fermilab first reported that observation in April 1994, but
Fermilab's analysis of the events gives a T-quark mass of about 170 GeV.

My independent analysis of the same events gives a Truth Quark mass of about 130 GeV, consistent with
my theoretical tree-level calculation.

poster: Periodicity, 26d Bosonic Strings, 27d Jordan Algebra

Abstract: By Clifford Periodicity, a large real Clifford Algebra Cl(8N) factors into the tensor product of N
Cl(8) Clifford Algebras:

Cl(8N) = Cl(8) x ...(N times)... x Cl(8).

Each Cl(8) is 256-dimensional, with graded structure

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 =

= 256 dimensions = 16x16 = (8+8)x(8+8)

The vector 8 and the two half-spinor 8s correspond to the octonions Ov, O+, O- in the 27-dimensional
Jordan algebra J3(O) matrix representation:

 a    O+  Ov
*O+   b   O-
*Ov  *O-  c 

where a,b,c are real and * means octonion conjugate.

The 26 dimensions of Closed Unoriented Bosonic String Theory are interpreted as the 26 dimensions of
the traceless Jordan sub-algebra J3(O)o.

Each of the 3 Octonionic dimenisons have the following physical interpretation:

Ov: 4-dimensional physical spacetime plus 4-dimensional internal symmetry space;
O+: 8 first-generation fermion particles;
O-: 8 first-generation fermion anti-particles.

 

Also on the good side,

I have contributed a paper to

the Southeast Section 2002 APS Meeting, October 31 - November 2, 2002, Auburn, Alabama.

My talk was given on 1 November 2002. Here is a web page about the paper, here is the paper in pdf format, and it is

http://www.aps.org/meet/SES02/
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also at physics/0207095. A long version of the abstract of the paper is:

A theoretical model based on the D4 Lie Algebra and Hermitian Symmetric Spaces D5 / D4xU(1) and E6
/ D5xU(1) and related Shilov Boundaries, along with combinatorial relations, allows the calculation of
ratios of particle masses:

Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)
Me = 0.5110 MeV
Md = Mu = 312.8 MeV (constituent quark mass)
Mmu = 104.8 MeV
Ms = 625 MeV (constituent quark mass)
Mc = 2.09 GeV (constituent quark mass)
Mtau = 1.88 GeV
Mb = 5.63 GeV (constituent quark mass)
Mt = 130 GeV (constituent Truth Quark mass)

and

W+ mass = W- mass = 80.326 GeV
Z0 mass = 91.862 GeV
Higgs mass = 145.8 GeV
weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

as well as ratios of force strength constants:

Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated)
electromagnetic fine structure constant = 1/137.03608
Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives

color force strength = 0.167 (at 5.3 GeV)
color force strength = 0.121 (at 34 GeV)
color force strength = 0.106 (at 91 GeV)

If Nonperturbative QCD and other things are taken into account, then the color force strength =
0.123 (at 91 GeV)

The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves Feynman's
mystery (QED, Princeton 1985, 1988, at page 129): "... the inverse of ... about 137.03597 ... [the] square
[of] ... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it
was discovered more than fifty years ago, and all good theoretical physicists put this number up on
their wall and worry about it. ...".

The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by
February 1984.

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark.

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV.

My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV,
consistent with the theoretical tree-level calculation.

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra
which, through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann
Algebra factor.

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/://xxx.lanl.gov/abs/physics/0207095


refereeing

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/jouref.html[4/16/18, 1:18:29 AM]

 and

I have contributed a paper to

Quantum Mind 2003 - Consciousness, Quantum Physics and the Brain,March 15-19, 2003, University of Arizona,
Tucson, Arizona.

Here is a web page about the paper, and here is the paper in pdf format. The abstract of the paper is:

Penrose and Hameroff have proposed that consciousness in the human brain may be based on gravitational
interactions and quantum superposition states of electrons in tubulin cages in microtubules.

Chiao has proposed experimental construction of a gravity antenna that might be analogous to tubulin
caged electrons.

Tegmark has criticized Penrose-Hameroff quantum consciousness, based on thermal decoherence of any
such quantum superposition states.

This paper briefly describes some experimental results and theoretical ideas that indicate to me that
Tegmark's criticism may be invalid.

Such theoretical ideas include Mead's quantum physics of resonance.

This paper closes with brief summaries of

relevant experiments of Grinberg-Zylberbaum,
the quantum cosmology of Paula Zizzi, and
26-dimensional closed unoriented bosonic string theory interpreted as a many-worlds quantum
theory in which strings correspond to world lines, with massless spin-2 gravitons in 26-dimensions
corresponding to gravitational interaction among tubulin electrons in states with Penrose-Hameroff
superposition separation.

Although I had earlier made airline and hotel reservations, I did not actually attend the conference, as I was tied up
with matters here in Georgia, including my suit against Cornell et al. for blacklisting me.

Also, even though the Cornell arXiv blacklisted me in 2002, in November 2003 I was able to put on the web a revised
version of my paper T-Quark Mass and Hyperfinite II1 von Neumann factor as EXT-2003-087 on CERN CDS

 .

Many thanks to CERN CDS. Until Feb 2004 blacklisting had prevented me from posting that revised version on the
Cornell arXiv. In Feb 2004 arXiv rejected my WMAP ratio calculation paper, but CERN CDS let me post it as EXT-

2004-013.

Tony Smith's Home Page

......

http://www.consciousness.arizona.edu/quantum-mind2/
http://www.consciousness.arizona.edu/quantum-mind2/
http://cdsweb.cern.ch/
http://rsis.web.cern.ch/
http://cdsweb.cern.ch/
http://cdsweb.cern.ch/
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In 2002, the Cornell arXiv blacklisted me, but in November 2003 I was able to put on the web a revised version of my
paper T-Quark Mass and Hyperfinite II1 von Neumann factor as EXT-2003-087 ( which supersedes earlier version EXT-2003-083 ) on
CERN CDS

 .

Many thanks to CERN CDS, because blacklisting had prevented me from posting that revised version on the Cornell
arXiv.

On 15 January 1993 I put my first paper on the Los Alamos e-print archive, whose first web server was at URL
MENTOR.LANL.GOV with the above logo of the Giza Pyramids. MENTOR was followed by the URL xxx.lanl.gov
with which it now (1999) exists in parallel. Now (1999) a new URL arXiv.org exists in parallel with them, and there
are many mirror archives. Listed below are some of the papers that I have put on the Los Alamos e-print archive. Click
on the paper's title to see my local pdf file. Click on the paper's archive number to go to the e-print archive and see the
paper's abstract.

Calculation of 130 GeV Mass for T-Quark | hep-ph/9301210
Gamma Ray Bursts and CETI | astro-ph/9302008
Hermitian Jordan Triple Systems. the Standard Model plus Gravity, and alphaE = 1/137.03608 | hep-th/9302030
Sets and Cn; Quivers and A-D-E; Triality; Generalized Supersymmetry; and D4-D5-E6 | hep-th/9306011
SU(3)xSU(2)xU(1), Higgs, and Gravity from Spin(0.8) Clifford Algebra Cl(0.8) | hep-th/9402003
Higgs and Fermions in D4-D5-E6 Model based on Cl(0,8) Clifford Algebra | hep-th/9403007
Gravity and the Standard Model with 130 GeV Truth Quark from D4-D5-E6 Model using 3x3 Octonion
Matrices. | hep-ph/9501252
Standard Model plus Gravity from Octonion Creators and Annihilators | quant-ph/9503009
HyperDiamond Feynman Checkerboard in 4-dimensional Spacetime | quant-ph/9503015

 

From Sets to Quarks: Deriving the Standard Model plus Gravitation from Simple Operations on Finite Sets |
hep-ph/9708379
Bohm Confirmed by NonRelativistic Quark Model | quant-ph/9806023
10 = 6 + 4 | hep-th/9908205

 

Golden Bars of Consensus and the Truth Quark | physics/0006041
Physical Interpretation of the 26 Dimensions of Bosonic String Theory | physics/0102042

 

T-Quark Mass and Hyperfinite II1 von Neumann factor | physics/0207095

http://cdsweb.cern.ch/search.py?sysno=002414216CER
http://cdsweb.cern.ch/search.py?recid=686587
http://cdsweb.cern.ch/
http://rsis.web.cern.ch/
http://cdsweb.cern.ch/
http://cdsweb.cern.ch/
http://mentor.lanl.gov/
http://mentor.lanl.gov/
http://xxx.lanl.gov/
http://arxiv.org/
http://xxx.lanl.gov/abs/hep-ph/9301210
http://xxx.lanl.gov/abs/astro-ph/9302008
http://xxx.lanl.gov/abs/hep-th/9302030
http://xxx.lanl.gov/abs/hep-th/9306011
http://xxx.lanl.gov/abs/hep-th/9402003
http://xxx.lanl.gov/abs/hep-th/9403007
http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/quant-ph/9503009
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/hep-ph/9708379
http://xxx.lanl.gov/abs/quant-ph/9806023
http://xxx.lanl.gov/abs/hep-th/9908205
http://arxiv.org/abs/physics/0006041
http://arxiv.org/abs/physics/0102042
http://arxiv.org/abs/physics/0207095
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Penrose-Hameroff Quantum Tubulin Electrons, Chiao Gravity Antennas, and Mead Resonance | My attempt to
put it on the gen-ph archive was rejected by arXiv.org on 8 August 2002. An update was rejected in
February 2004.

The above papers are all but one of the papers that I have put up on the Los Alamos e-print archive. The other paper,
Rb and Rc Crises, whose abstract is at hep-ph/9512438, should be disregarded because the experimental results on
which it was based have been superseded. Why do I keep up a paper that I now think is wrong? To remind me that I
do make mistakes, and that I should always be willing to discard theoretical models if and when experiment shows
them to be wrong.

Note that:

my papers through quant-ph/9503015 were put up by the e-mail account gt0109e@prism.gatech.edu (Frank
Dodd Smith) which no longer exists since I am no longer affiliated with Georgia Tech;
my later papers through hep-th/9908205 were put up by the e-mail account Tony Smith
<fsmith@pegasus.cau.edu> which is not based on an official relationship with Clark Atlanta University; and
my still later papers through physics/0102042 were put up by the e-mail account Tony <tsmith@innerx.net>
which is still current, but is not a .edu account.
my even later paper physics/0207095 was put up through a .edu account at alumni.princeton.edu which I
obtained on 23 July 2002. An expanded replacement was allowed in Feb 2004.
My attempt to put Penrose-Hameroff Quantum Tubulin Electrons, Chiao Gravity Antennas, and Mead
Resonance on the gen-ph archive was rejected by arXiv.org on 8 August 2002. An update was rejected in Feb
2004.

 

After I read quant-ph/9806009, To Enjoy the Morning Flower in the Evening - What does the Appearance of Infinity
in Physics Imply? by Guang-jiong Ni of the Department of Physics, Fudan University, Shanghai 200433, P. R. China,
and the related paper hep-ph/9801264 by Guang-jiong Ni, Sen-yue Lou, Wen-fa Lu, and Ji-feng Yang, I revised my
model with respect to the Higgs mechanism, getting a revised calculated Higgs scalar mass of about 146 GeV and a
Higgs scalar field vacuum expectation value of about 252 GeV.

The archived papers listed above that contain my revised Higgs calculations ( as opposed to my older Higgs calculattions that I
no longer believe to be correct ) are the (revised): Sun, 14 Jun 1998 09:14:26 GMT version of hep-ph/9708379 and the
paper T-Quark Mass and Hyperfinite II1 von Neumann factor at physics/0207095. My WMAP ratio calculations were
rejected by arXiv in February 2004.

 

Here is a 1998 ERRATA LIST for some of my papers.

Here are some Mirror Sites for the Los Alamos E-Print Archives:

http://xxx.yukawa.kyoto-u.ac.jp/
http://xxx.uni-augsburg.de/
http://babbage.sissa.it/
http://xxx.soton.ac.uk/
http://xxx.lpthe.jussieu.fr/
http://xxx.tau.ac.il/
http://xxx.snu.ac.kr/
http://xxx.adelaide.edu.au/
http://xxx.unizar.es/

http://xxx.lanl.gov/abs/hep-ph/9512438
http://xxx.lanl.gov/abs/quant-ph/9503015
http://xxx.lanl.gov/abs/hep-th/9908205
http://arxiv.org/abs/physics/0102042
http://arxiv.org/abs/physics/0207095
http://xxx.lanl.gov/abs/quant-ph/9806009
http://xxx.lanl.gov/abs/hep-ph/9801264
http://xxx.lanl.gov/abs/hep-ph/9708379
http://arxiv.org/abs/physics/0207095
http://xxx.yukawa.kyoto-u.ac.jp/
http://xxx.uni-augsburg.de/
http://babbage.sissa.it/
http://xxx.soton.ac.uk/
http://xxx.lpthe.jussieu.fr/
http://xxx.tau.ac.il/
http://xxx.snu.ac.kr/
http://xxx.adelaide.edu.au/
http://xxx.unizar.es/
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http://xxx.itep.ru/
http://xxx.sf.nchc.gov.tw/
http://xxx.if.usp.br/

 

http://au.arXiv.org (Australia)
http://br.arXiv.org (Brazil)
http://cn.arXiv.org (China)
http://fr.arXiv.org (France)
http://de.arXiv.org (Germany)
http://in.arXiv.org (India)
http://il.arXiv.org (Israel)
http://it.arXiv.org (Italy)
http://jp.arXiv.org (Japan)
http://ru.arXiv.org (Russia)
http://za.arXiv.org (South Africa)
http://kr.arXiv.org (South Korea)
http://es.arXiv.org (Spain)
http://tw.arXiv.org (Taiwan)
http://uk.arXiv.org (U.K.)
http://aps.arXiv.org (new U.S. mirror)
http://lanl.arXiv.org (U.S.)
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Good - Bad - Beautiful

Good News:  

Since the 1980s, I have been developing the mathematical structure of a physics model that I call

the D4-D5-E6-E7-E8 VoDou Physics Model

The D4-D5-E6-E7-E8 refers to a chain of Lie algebras that describes the relationships among space-time,
particles, forces, and the Worlds of the Many-Worlds with Jordan algebra structure.

The term VoDou refers to the 256 Odu of IFA that correspond to the 256-dimensional Clifford algebra
Cl(8), which in turn is the mathematical basis of its unified construction.

It is now a unified model that produces the SU(3)xSU(2)xU(1) Standard Model with 3 generations of quarks and
leptons plus the Higgs mechansim and Gravity.

Without ad hoc input, it produces the masses of the quarks, leptons, and Higgs scalar, and the force strengths of the 4
forces, all being consistent with current ( May 2001 ) experimental results as I understand them.

As far as I know, it is the ONLY physics model that does all that.

In fact, it does even more - it also is consistent with:

a Quantum Model of Consciousness with similarities ( and some differences with respect to details ) to the models of
Roger Penrose, Stuart Hameroff, and Jack Sarfatti;
a related Quantum Inflationary Cosmology model of Paula Zizzi;
some Conformal Physics related to some ideas of Irving Segal; and
some Compton Vortex models related to some ideas of B. G. Sidharth.

 

 

Bad News:

Even though I have put up over a dozen related papers on the Los Alamos e-print archive from 1993 to 2001, and I
have a web site at http://www.innerx.net/personal/tsmith/ that the describes the model in detail, it seems to me that
nobody else, not even my friend David Finkelstein at Georgia Tech, understands the model as a whole.

My experience with some physics journal refereeing has been less than pleasant, and I feel that the physics community
regards me as "... the crazy old uncle nobody lets out of the attic ..." even though my work in fact "... stands at the
crossroads of many interesting fields ...".

Why don't they understand my work ?

It may be, as David Finkelstein said recently ( 26 April 2001 ), that I have not done a good job of explaining it in
terms that present-day physicists can understand.

It may be, as I tend to think, that it is a new way of looking at things that cannot be deduced directly from other known

http://www.consciousness.arizona.edu/hameroff/
http://www.stardrive.org/
http://www.innerx.net/personal/tsmith/
http://www.innerx.net/personal/tsmith/
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/muPhys.html#BLSQ
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physics models, a new way that is so different from the present-day fashionable superstring models that no present-
day fashionable physicist is willing to undertake the effort necessary to understand it. According to Freeman
Dyson, in his 1981 essay Unfashionable Pursuits (reprinted in From Eros to Gaia (Penguin 1992, at page 171)), "... At
any particular moment in the history of science, the most important and fruitful ideas are often lying dormant merely
because they are unfashionable. Especially in mathematical physics, there is commonly a lag of fifty or a hundred
years between the conception of a new idea and its emergence into the maintsream of scientific thought. If this is
the time scale of fundamental advance, it follows that anybody doing fundamental work in mathematical physics is
almost certain to be unfashionable. ...".

All in all,

now I have feelings somewhat like those described by Richard Feynman about his talk at the 1948 Pocono
conference, about which he said:

"... My way of looking at things was completely new, and I could not deduce it from other known mathematical
schemes, but I knew what I had done was right.

... For instance,

take the exclusion principle ... it turns out that you don't have to pay much attention to that in the
intermediate states in the perturbation theory. I had discovered from empirical rules that if you don't pay
attention to it, you get the right answers anyway .... Teller said: "... It is fundamentally wrong that you
don't have to take the exclusion principle into account." ...

... Dirac asked "Is it unitary?" ... Dirac had proved ... that in quantum mechanics, since you progress only
forward in time, you have to have a unitary operator. But there is no unitary way of dealing with a single
electron. Dirac could not think of going forwards and backwards ... in time ...

 ... Bohr ... said: "... one could not talk about the trajectory of an electron in the atom, because it was
something not observable." ... Bohr thought that I didn't know the uncertainty principle ...

 ... it didn't make me angry, it just made me realize that ... [ they ] ... didn't know what I was talking about, and it
was hopeless to try to explain it further.

I gave up, I simply gave up ...".

 

 

The above quotation is from The Beat of a Different Drum: The Life and Sciece of Richard Feynman, by Jagdish Mehra (Oxford 1994) (pp. 245-248).

Beauty and Truth:

Whether or not anybody understands my work, to me it has the Beauty of Truth.

Now, after I have passed the age of 60, "... I'll state my case, of which I'm certain ... I find it all so amusing to think I
did all that ... For what is a man, what has he got, if not ... to say the things he truly feels ... The record shows I ... did
it my way. ...".

 

 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Ididitmyway.mp3
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Ididitmyway.mp3
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The above quotation and audio file are non-commercial fair use excerpts from CD Disc Two of The Very Best of Frank Sinatra, Reprise Records 1997, purchased by me.

Tony Smith's Home Page
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http://www.sinatrafamily.com/
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The Dragon fights in the Wilds; its Blood is Black and Yellow.

HuangLao Daoism
the philosophy of

the Yellow Emperor (Huangdi) and Laozi

Philosophical Daoism
Han Dynasty Mawangdui Texts
HuangLao De Dao Ching
HuangLao I Ching
Han Emperor Wu abandons HuangLao Daosim, leading to ruin

 

"... Daoism ... developed in ... two major phases:

... first .... philosophical Daoism, the ... philosophy of ... Laozi and Zhuangzi. This began around 500 B.C.E. ...
[and] ... was the dominant form of Daoism for several hundred years ... The magico-technicians ... (fangshi -
fortune-tellers, astrologers, medical practitioners) ... and Huang-Lao Daoists of the Han, ... saw Laozi as an inspired
leader ...

The second form of Daoism is ... religious Daoism. It began in the second century C.E. with the revelation of the
Dao to Zhang Daoling, who became the first Celestial Master or representative of the Dao on Earth. This was an
organized religion, with doctrines, rituals, gods, and the ultimate goal of ascension to the heavens of the immortals.
...".

from Laozi: Ancient Philosopher, Master of Immortality, and God, by Livia Kohn, in Religions of China
in Practice, edited by Donald S. Lopez, Jr. (Princeton University Press 1996).

"... [Han dynasty] texts ... that apparently reflected the philosphical tradition of of HuangLao
Daoism. ... were found in late 1973

in ... tomb no. 3, Mawangdui, Changsha, Hunan province, in a cache of manuscripts written on silk. They appear to
have been part of the private library of a mamber of the Western Han dynasty aristocracy, the son of Li Cang, chief
minister of the southern kingdom of Changsha, who died in approximately 168 B.C.E. ...



HuangLao Daoism

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/HuangLao.html[4/16/18, 1:18:34 AM]

... [The essays entitled] The Canon: Law contains nine ... essays with a total of five thousand characters ... the first
essay, Dao and the Law, ... opens with ...

The Dao produces law. Law is what draws the line between gain and loss, and makes clear the curved and
the straight. He who grasps the Dao, therefore, produces law and does not venture to transgress it,
establishes law and does not venture to oppose it. ... is able to draw himself with the line, only then may
he be not confused when he sees and knows the world.

... this passage contradicts Joseph Needham's assertion ... that China produced no theory of natural law (law derived
from the divine or the processes of nature). ... [this passage shows that] ... the ruler is not above the law, which is the
position of legalists ..., but rather is constrained by the law and the Dao ...

... This [HaungLao Daoist] tradition ... developed n the period of of intesnse philosophical debates known as the
Hundred Schools after the death of Confucius in 479 B.C.E. and prior to the unification of China under the First
Emperor of Qin in 221 B.C.E. ... is referred to ... as being extremely popular at the end of the Warring States period
and beginning of the Han dyhnasty (206 B.C.E.). ...

... the Daoists and Yin-Yang specialists ... believed that to solve the existential and socio-political crises at that time,
man - especially, of course, the ruler - had to orient himself to the hidden order of the cosmos and abide completely by
its norms.

 ... Early Han economic and social policies apparently were based to a large extgent on HuangLao principles. ... it was
the philosophy or technique of greatest interest to the early Han emperors Wen (reigned 179-157 B.C.E.) and Jing
(reigned 156-141 B.C.E.), the powerful Empress Dowager Duo, [and] Liu An (ca. 180-122 B.C.E.), the Han prince
who sponsored the syncretic Daoist book Huainanzi ...

... Indeed, it is recorded as being almost the state ideology of the early Han until it was displaced by Confucianism
under the powerful emperor Wu ... (reigned 140-87 B.C.E.) ... in about 140 B.C.E. ... After the imperial
sponsorship of Confucianism ... it was virtually forgotten and the tradition was interrupted, nevermore to influence
intellectuals and the political, social, and economic policies of Chinese governments. The books and treatises were
thrown away or abandoned and the texts eventually completely lost. ... these manuscripts have not been read by
anyone, Chinese or Western, for close to two thousand years. ...

... even though [his] lord and master, Emperor Wu, favored Confucianism ... Sima Tan argued that the Daoists
(Daojia) adopted the best elements of all the philosophical traditions handed down to his time ... [saying]

The Daoists enable man's Numinous Essence (jingshen0 to be concentrated and unified, enable him to
move in unison with the Formless (wuxing), and to provide adequately for the myriad things. As for its
methods, it follows the great compliance of the Yin-Yang specialists, picks out the best of the Confucians
and Mohists, and adopts the essentials of the Terminologists and Legalists. It shifts with the times,
changes in response to things, and in establishing customs and in practical applications it is nowhere
unsuitable. the general drift of its teachings is simple and easy to hold onto; ther eis much achievement for
little effort.

... this view was incorporated by his son Sima Qian, the grand astrologer of Emperor Wu, in his Shiji (Historical
Records), the first of China's twenty-four dynastic histories. ... In the first century B.C.E., Sima Qian ... [placed] ...
the Yellow Emperor at the very beginning of time, at the head of the list of Five Emperors in his 130-chapter
history of the world, the Historical Records. ... Under the Yellow Emperor's beneficent rule, the Chinese people
learned how to cultivate silkworms to make silk and to construct boats and chariots. Writing was developed, as were ...
the calendar, musical notes, mathematics, and medicine. ...

... The first appearance of the name of the Yellow Emperor associated with the royal house of Tian of the northeastern
state of Qi is significant, for it was in Qi ... that many of the philosopers later associated with the HuangLao tradition,
such as Tian Pian and Shen Dao, Song Xing and Yin Wen, gathered to debate thier ideas among themselves and before
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the kings as members of the famous Jixia Academy. The HuangLao tradition may, therefore, have originated in the
state of Qi in Warring States times. ...".

from Five Lost Classics: Tao, Huang-Lao, and Yin-Yang in Han China, by Robin D. S. Yates (Ballantine
Books 1997).

 

"... The standard texts of Lao-tzu are divided into two parts, chapters 1 through 37, which are sometimes called the
Tao (the Way), and chapters 38 through 81, sometimes called the Te (Virtue).

The Ma-wang-tui texts do have the same two-part division, but in reverse order: the Virtue
part preceding the Way.

The two halves are labelled Te and Tao, and that is the only indication of a title for the book in the Ma-wang-tui texts.
In the Ma-wand-tui texts (both A and B), the book begins with what most texts call chapter 38 and ends with 37. ...
Some scholars feel the Ma-wang-tui texts reflect the original order of the Tao-te ching and show that Lao-tzu ... was
all along more interested in social-political matters than he was in metaphysics and psychology ...

... were the Ma-wang-tui texts of Lao-Tzu to be divided into chapters where the present-day text is divided, the
sequence of material in the texts would be much the same. But there are three exceptions: what to us is chapter 24
comes between chapters 21 and 22 in the Ma-wang-tui texts; what to us is chapter 40 comes between chapters 41 and
42; what ... are chapters 80 and 81 are placed between chapters 66 and 67 in the Ma-wang-tui texts. ...".

from Lao-Tzu Te-Tao Ching, by Robert G. Hendricks (Ballantine Books 1989).

 

"... For the last two thousand and more years, the Yijing (I Ching) or Classic of Changes has been, with the Bible,
the most read and commented upon work in all of world literature. ... The Mawangdui Yijing manuscript was
written on two pieces of silk ...

... The first piece ... contains ... the hexagram and line statements often referred to as the Zhouyi ... , and a second,
commentarial text ... Although this commentary is apparently untitled, scholars working wth the manuscript generally
refer to it as Ersanzi wen or The Several Disciples Asked, the first words fo the text. ...

... The second piece of silk ... contains about 180 columns of text divided into four or five discrete commentaries: the
Xici or Appended Statements, the only one of these commentaries of which there is a received version; Yi zhi yi or
The Properties of the Changes; Yao or Essentials; and Mu He and Zhao Li, both names of interlocutors. ...

... the Zhouyi ... text of the 64 hexagram statements and associated line statements included 93 columns of text, with
each column having between 64 and 81 characters. ... the most notable difference between the manuscript text and the
received [Wen-wang] text lies in the sequence of hexagrams. ... the sequence of hexagrams given in the manuscript is
based on a systematic combination of the hexagram's constituent trigrams:

Click here to see a page with large (150k, 530k, 650k) images of the HuangLao Daoist Trigram and Hexagram
sequences.

the top trigram of a hexagram is the basis of its position in the manuscript's sequence; it is then combined in turn in a
prescribed sequence with each of the other trigrams serving as its bottom trigram. Each of the eight trigrams forms a
set of eight hexagrams sharing that top trigram. ...
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... the Ersanzi wen ... [is a] ... text in 36 columns of about 72 characters per columns for a total of about 2,600
characters. ... At the end of column 16 there are three blank spaces, with column 17 beginning a new sentence. ...
throughout the text there are several breaks of one or two character spaces ... The text is in the form of numerous
quotations of Confucius ... regarding the Yijing, promped occasionally by questions from unidentified disciples. It is
divided into thirty-two sections. ...

... the Xici ... ends in the forty-seventh column of text. ... the original manuscript included 3,344 characters, of which
2,908 are now legible. Unlike the received version ... which is divided into two parts of twelve chapters each ... the
manuscript shows no evidence of either sections or chapters. There ar three or four fairly extended passages, including
some entire chapters, that are not found in the manuscript version ... [some people now] argue that the manuscript
text preserves ... Daoist orientation ...

... the [Yi zhi yi] ... text is at least 45 columns long, though due to a break in the silk in the middle of the text it is
possible that there were originally two or three columns more than this. A rough approximation of hte number of
characters in the text would be about 3,100. The final quarter or more of the text consists of sections B6 through B11
of the received [Xici] ... that ... are missing in the manuscript [Xici] ... Also included in this commentary ... are the first
three sections of the received Shuo gua or Discussion of the Hexagrams commentary. ... After a brief introductory
passage discussing the interplay of yin and yang, the text goes through a sequential discussion of many of the 64
hexagrams ... the sequence in which they are presented is generally that of the received text, rather than that of the
manuscript Zhouyi. ...

... Some 20 columns [after the end of the Yi zhi yi] ... the text ends in the middle of a column, followed by a space and
then the word Yao ... ... and then, after another space, the number 1,648. ... there were probably 24 columns of text in
the original manuscript. Of the total of 1,648 characters, only about 1,040 are still legible. The text is divided into
several sections by black dots. ... Columns 9-12 are essentially the last half of section B5 of the received text of the
[Xici] ... Columns 12-18 record a conversation between an aged Confucius and his disciple Zi Gong ... The last
section, from the bottom of column 18 through column 24, concerns the hexagrams Sun, Decrease, and Yi, Increase ...

... The column immediately after the last column of [Yao] begins with a black rectangular mark, followed with the
words: "Mu He asked ..." ... After about severnty columns of text, there is a blank space followed by the two
characters Mu He , but no character count. ...

... the next column of text [after Mu He] begins ... with the words: "Zhao Li asked ..." The text continues for another
14 columns, in the middle of the last of which are the two characters Zhao Li followed, after a space, by the number
6,000. ... this number 6,000 represents the total character count of both texts Mu He and Zhao Li ...

... they should be regarded as two chapters of a single text. ... They include 27 diffferent sections, divided in the text
with black dots.

Of these sections, 24 are in Mu He. The first 12 sections are initiated by questions ... In sections 13-18, the Master
[Confucius] discusses one line statement per section. Sections 19-24 ... begin with a historical story and then conclude
with the citation of a line statement from the Zhouyi ...

... Zhao Li consists of three sections, in all of which Zhao Li asks ... questions ... Zhao Li groups several [hexagrams or
line statements] together and then draws a general conclusion. ... ".

from I Ching, by Edward L. Shaughnessy (Ballantine Books 1996).

 

"... The wars and uprisings that marked the fall of the Qin led to extreme suffering and poverty among the people ...
Needed to effect a recovery, as the Han ... realized, was a period of peace and security with a minimum of government
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expenditure and interference ...

Gaozu, the founder of the Han, ... relaxed the harsh laws of Qin, reduced the land tax, ... and
kept court expenditures at a minimum.

This policy of frugality and laissez-faire was continued more or less consistently by his successors during the early
Han, with the result that the population increased and the nation recovered with remarkable success. ...

... During the time of Emperor Wen (r. 180-157 B.C.E.), the government granted commutation of penalties or honorary
court ranks in exchange for gifts of grain, thus making grain a commodity of enhanced value. This policy met with
considerable success,and by the time of Emperor Wu (r. 141-87 B.C.E.) ... the government granaries were filled, the
government had sufficient funds, and the people lived in ease and plenty. ... Ban Gu, principal author of the History of
the Former Han Dynasty, saw

the reign of Emperor Wu [who abandoned HuangLao Daoism] as the turning point from
prosperity to eventual ruin of the dynasty.

Though economic life recovered considerably after Wu's reign, the historian designated this period as the beginning of
policies and trends the led to the downfall of the Han. ... [which policies included] the setting up of government
monopolies in iron, salt, liquor, and coinage of currencey, as well as offices to engage in government trading. ... the
emperor sought to divert these profits to the imperial treasury. ... along with forced conscription and haevy labor
services imposed upon the people, [these policies] ... reduced the nation to poverty and brought extreme popular
resentment. Emperor Wu, though professing support of Confucian ideals, was, in fact, ... using traditional Legalist
methods such as the Qin had followed. ...".

from Sources of Chinese Tradition, volume 1, second edition, by Wm. Theodore de Bary and Irene Bloom
(Columbia Universtiy Press 1999).

 

 

Tony Smith's Home Page
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Tony's Home

Dolphins have been here on Earth for around 20,000,000 years.

"... On the Planet Earth, Man had always assumed that he was more intelligent than Dolphins because he had achieved
so much: the wheel; New York; wars; and so on, whilst all the Dolphins had ever done was muck about in the water
having a good time. But conversely, the Dolphins believed that they were more intelligent than Man for precisely the

same reasons. ..."-

- from BBC video of The HitchHiker's Guide to the Galaxy ( note the red StarGate Rings through which the Dolphins jump ):

The symbol of ANGUILLA is three DOLPHINS.

 

The flag immediately above is not exactly the official Anguilla flag, because I have added a red Dragon of Wales to
the Union Jack, so that the Dragon (Wales) is explicitly represented along with the St. George Cross (horizontal-

http://news.bbc.co.uk/hi/english/world/
http://www.douglasadams.com/creations/hhgg.html
http://users.milliways.mg-net.de/BSAFH/guide/hg-1-23.html
http://galaxy.cau.edu/Anguilla/anguilla.html
http://www.hutch.com.au/%7Ewilliam/intro.htm
http://fotw.vexillum.com/flags/ai_6709.html
http://galaxy.cau.edu/Anguilla/anguilla.html
http://fotw.vexillum.com/flags/ai.html
http://www.goldenjubilee.info/StaticPage.jsp?StaticPageId=78
http://www.goldenjubilee.info/StaticPage.jsp?StaticPageId=78
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vertical red) of England, the St. Andrew Cross (diagonal white with blue background) of Scotland, and the St. Patrick
Cross (diagonal red) of Ireland.

My cousin Hil liked to walk on the beach at St. George Island, where Dolphins like to play.

Undersea Life with Quantum Consciousness,

and the USA Military,

are themes of the movie The Abyss.

 Dolphins can create Air Rings and Luminescence.

Dolphins may be a real-world example of Sea-based Intelligent Life.

Dolphin brains and Human brains are similar in size,

 

but somewhat different in structure.  
 

Human brains appear to be composed of two mirror-symmetric 
dissimilar hemispheres.  

 

Dolphin brains appear to be composed of two similar sub-brains, 
each of which has two hemispheres, 

so Dolphins might be said to have 4-lobed brains 
that might be used to experience Many-Worlds. 

Dolphins may need to have 2 brains because the maximum size for a single brain may be about 10^11 neurons, the
size of the brain of single-brained humans.

According to Carol J. Howard, 
author of Dolphin Chronicles (Bantam 1996), 

each of the two Dolphin sub-brains has an independent blood supply. 
Dolphins never sleep with both brains at once.  

One brain sleeps while the other brain stay awake 
(perhaps so that the Dolphins can breathe while asleep). 
Dolphin sleep appears to be different from Human sleep 

in another way:  the brain waves of sleeping Dolphins have no state 
that corresponds to the rapid-eye-movement REM sleep of dreaming Humans. 

Dolphin brains are more convoluted than Human brains, 
but 

the cortex of Dolphin brains is thinner than the Human cortex, 
so that 

the total mass of the Dolphin neocortex is slightly smaller 
than the mass of the Human neocortex. 

Dolphin brain cells are more uniform and less specialized 

http://www.polaris.net/%7Erblacks/dolphins.htm
http://www.garage.co.jp/lilly/dolbrains.html


Dolphins

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Dolphin.html[4/16/18, 1:18:38 AM]

than Human brain cells 
Dolphins are born with about 40 percent of their brain mass, 

and reach full brain development in about 10 years, 
while Humans are born with about 25 percent of their brain mass, 

and reach full brain development in about 18 years. 
 

The two eyes of the Dolphin are each connected to 
one of the two sub-brains. 

 
The Dolphin brain area for visual imaging is 
only about one-tenth that of the Human brain, 

while the Dolphin brain area for acoustical imaging 
is about 10 times that of the Human brain. 

 
Dolphins not only have two sub-brains, 

but they also have two sets of sound-pruducing organs, 
including two "tongues" on each side of their blow-hole. 
Therefore, Dolphins can produce two independent sounds, 

from their right and left sides.  
They can use interference to focus sounds 

and to produce harmonic interference effects.   
Two Dolphins speaking can sound like four. 

 
In front of the Dolphin blow hole is the melon, 

a lens of fatty tissue corresponding to the Human upper lip. 
The melon may act as a lens to focus sound, 

or to send or receive ultra low frequency sound waves.

According to a 1 February 2001 article in the Electronic London Telegraph by Robert Uhlig: "... New Scientist reports ... Dolphins use sound
booms and clicks to stun and kill their prey ... In one study Ken Marten of Earthtrust, a conservation group in Hawaii, recorded a dolphin emitting
a sequence of low-frequency "bangs" while pursuing a fish. ... Denise Herzing, of Florida Atlantic University, recorded wild Atlantic spotted
dolphins emitting a medium-frequency buzz while searching for prey on the seabed. She said buried eels jumped out of the sand, and either stopped
or moved sluggishly as if stunned, giving the dolphin time to catch them. ...".

 

Dolphins can create air bubble rings and helices in water.

The ring looks like a Ring Singularity within 
a Compton Radius Vortex. 

 
Dolphins may be able to use focussed sound to produce cavitation. 

Cavitation in water could produce sonoluminescence which can
produce cold fusion and thus oceanic nuclear energy.  

 
Cavitation in biological tissue could produce sono-chemistry, 
sonochemical changes  at cellular boundaries in living tissue, 

that may explain some chemical and electrical changes 
that have been observed in Human brains after contact with Dolphins. 

 
AquaThought Foundation and David Cole have found 
that after Humans been in contact with Dolphins, 

the dominant Human brain frequency drops from beta to alpha, 
closer to the frequency of the Schumann resonanaces of Earth, 

and 
the hemispheres of the Human brain become synchronized, 
in that brainwaves of the left and right hemispheres 

are in phase and of similar frequency. 
 

Dolphin and Human Brains may contain BioMagnetite that could give them an electromagnetic sense that could
provide a link between Brains and many types of electromagnetic phenomena, including but not limited to Schumann
Resonance Phenomena.

John Lilly has experimented with Dolphin-Human interactions, with some interesting results. He reports that when he

http://www.arrakis.com.au/ais_users/zan/dolphinevo.html
http://www.telegraph.co.uk/
http://www.newscientist.com/
http://aquathought.com/briefing/dolphres.html
http://www.aquathought.com/
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was in a water tank and some Dolphins were in another tank only connected by sound speakers, the Dolphins
surrounded him with a sonic space, and then produced a trill that systematically resonated with different parts of his
body from head to toe.

That supports the idea that Dolphins may see things by ultrasound sonar imaging. As with Human medical sonograms,
Dolphin sonar vision may be able to see interior organs and structures. It may even be that Dolphins could hear a
snowflake landing on the ocean surface.

John Lilly also reported that on one occation he mentally asked questions of Dolphins, who appeared to him to respond
by linking him with a dolphin group-mind, which, in turn, linked him to a larger Cetacean group-mind.

In assessing the reports of John Lilly, it should be noted that in such experiments he sometimes used mind-altering
drugs, but that does not necessarily invalidate his interesting results and ideas about Dolphin consciousness.

 
The larger Dolphins have larger brains than Humans, 

but Dolphins, up to and including Killer Whales Orcinus orca, 
and Humans all have brain/body mass ratios lying near a 

straight line on a log/log plot.  
The Killer Whale brain size is close to the maximum size 
for all Earth Mammals, no matter what their body size.  

 

    
 

Human visual sense is passive.

Dolphin sonar sense is active.

Perhaps Dolphins are better than Humans at actively interacting with the spaces beyond our immediately perceived
physical universe.

Dolphins may be mental/spiritual beings, with each sub-brain acting as a quantum computer, and both of them
together interacting, through interference, to give a perspective Dolphin vision of the Many-Worlds

by acting like a device designed by Andrew Gray.

 

According to an article by Jonathan Knight in the 20 November 1999 issue of The New Scientist,

http://www.tomigaya.shibuya.tokyo.jp/lilly/dolbrains.html
http://www.tomigaya.shibuya.tokyo.jp/lilly/dolbrains.html
http://www.newscientist.com/


Dolphins

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Dolphin.html[4/16/18, 1:18:38 AM]

"... Jim Rohr, a fluid dynamicist working for the US Navy, ... got in touch with Michael Latz, a marine biologist ... at
the Scripps Institution of Oceanography in La Jolla. Latz is an expert on dinoflagellates, the microscopic, single-celled
plankton responsible for most of the bioluminescence in the sea. ... Latz speculates that one layer of water shearing
past the next deforms the dinoflagellates and makes them light up. No one knows exactly how, but the strain may force
open channels in the cell membrane, bringing about a change in pH which in turn speeds up an enzyme-driven, light-
generating chemical reaction. What makes this useful for fluid dynamics is that the brightness is related to the shear
stress: the faster the flow, the brighter the glow. ...

... In the 1930s, British zoologist James Gray concluded that dolphin skin must be extraordinary. He had seen the
creatures swimming at up to 10 metres per second, yet he calculated that their muscles weren't powerful enough to
overcome the water drag at that speed. The only way the figures could make sense, he argued, is if dolphins somehow
prevent the water from becoming turbulent as it flows over their bodies. ... More recently, some scientists have argued
that Gray made faulty assumptions in his original calculations, and that dolphins don't need special skin. Terrie
Williams, a marine mammal researcher at the University of California in Santa Cruz, points out that Gray assumed
dolphins could swim fast for a long time. But we know today that they can only sprint for a few seconds before
needing a rest. By concentrating their muscle power in a short burst, they may be able to overcome more drag than
Gray thought possible. "They are just darn good athletes," Williams says. Even so, she adds, dolphins are such highly
evolved swimmers their skin may well have special drag reduction properties-- albeit not as miraculous as Gray
assumed. ...

... Rohr had access to some friendly dolphins--he works at the US Navy's Space and Naval Warfare Systems Center in
San Diego ... To find out whether dolphin luminescence could be measured, he covered a row of ocean pens with a
tent to block out all light--even a new moon gives out enough light to overwhelm bioluminescence. Then he waited for
a red tide and filmed a dolphin at night as it swam at about 2 metres per second. ... The effect was brilliant. ... most of
the dolphin's body lit up as it swam. The brightest regions were just behind the blowhole, which might be expected to
cause turbulence, and behind the fins and flukes, which probably leave a turbulent wake. On average, the tail half of
the dolphin was brighter than the front half, as if the flow became more disturbed as it moved along the body. The
darkest region was on the dolphin's dome-shaped forehead, the "melon". This is an acoustic lens that the dolphin uses
to collect sonar chirps and locate its prey.

One way to interpret these light patterns is that, at speeds around [2 metres per second] ... , the fluid moving over the
dolphin's body starts out as a laminar flow. Then as it rushes along the dolphin's body it becomes increasingly
turbulent. The melon is probably shaped specifically to prevent turbulence, since chaotic water flow would interfere
with the dolphin's sonar. ...

... In his lab, Latz is rearing his own private army of dinoflagellates in dozens of large flasks. Tap one of these flasks
in the dark, and you ignite a flash of bright blue fire inside. With these bioluminescent plankton to light the way, Latz,
Rohr and Juan Lasheras, professor of fluid mechanics at the University of California at San Diego, hope to learn what
laws govern the swirls and eddies of turbulent flow, whether they are slowing down a dolphin, diverting the Gulf
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Stream, or forming a storm cloud. ... In September [1999] ... They pumped a high-pressure jet of seawater laden with
dinoflagellates through a fine nozzle into a tank of ordinary seawater. The result was spectacular--like a fountain of
light. But best of all, as the injected stream slowed down a little way in front of the nozzle, the eddies and swirls
showed up clearly. If they can calibrate this glow, the researchers will be able to determine the shear stress at any point
in the flow, simply from the brightness of the light. ...".

Robert Neil Boyd referred me to the paper physics/9907041 by A. G. Lisi, who says: "... The size, shape, and
distribution of cutaneous ridges

for ... the bottlenosed dolphin ... Tursiops Truncatus is found to be optimally configured to affect the [ vortex ] filament
dynamics and reduce surface drag for swimming velocities consistent with observation. ... the corrugations exist only
in regions of steady turbulent flow ...the capillary and muscle structure ...[ is ]... correlated with cutaneous ridge
spacing ... consistent with the possibility that a dolphin may actively tune the amplitude of surface corrugations to
correspond with swimming velocity ... By altering the dynamics of vortex filaments, dolphin skin reduces the rate of
energy transport to turbulence in the evolving turbulent boundary layer ... The boundary layer vortex filaments
developing over such ridges grow into hairpin vortices ... Packets of these hairpin vortices ... produce a significantly
lower Reynolds stress within the turbulent boundary layer ... ".

 

 

Dolphins have been studied by the USA Military.

 

16 of 22 dead dolphins off the Mediterranean coast

of Languedoc-Roussillon, France had an identical mysterious wound - a neat, fist-sized hole on the underside of their
necks, according to Jon Henley, reporting from Paris in the Guardian Weekly of 8 March 1998. Leo Sheridan of
Ariege says: "I am convinced that these dolphins were trained by the US navy ... They were disposed of to conceal the
existence of the Americans military dolphin programme." According to Sheridan, the USA Navy Cetacean
Intelligence Mission was started in San Diego in 1989 under USA President Bush. Dolphins were fitted with
electrodes implanted under their skin and harnesses around their necks. The electrodes measured the reactions of the
dolphins and stimulated the dolphins. The harnesses contained transmission/reception equipment allowing USA Navy
monitoring personnel to see the reactions and control the stimulation of the dolphins. The USA Navy then trained the
dolphins to react to intuders near bases, submarines, and surface ships. If the USA Navy monitors decided the
intruders were hostile, they would stimulate the dolphins to attack the intruders. In case a dolphin might leave its
assigned area, or otherwise become unreliable, an explosive charge on the underside of the harness would be detonated
by the USA Navy monitors, killing the dolphin and leaving a neat, fist-sized hole on the underside of the neck of the
dolphin.

 

http://www.rialian.com/rnboyd/index.htm
http://xxx.lanl.gov/abs/physics/9907041
http://whales.magna.com.au/POLICIES/levasseur/levass2b.html
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12 Cetaceans (Cuvier's beaked whales) stranded

themselves on the beaches of the Kyparissiakos Gulf from the morning of 12 May 1996 until the afternoon of 13 May
1996. From 24:00 on 11 May 1996 to 24:00 to 15 May 1996 the NATO ship Alliance conducted sound-detecting
system trials in the same area, using Low Frequency Active Sonar (LFAS). LFAS generates over 230 decibels of
sound at frequencies from 250 to 3,000 Hertz. According to A. Frantzis (Nature 392 (5 Mar 98) 29), no other LFAS
tests or mass strandings occurred in the Kyparissiakos Gulf, or the rest of the Greek Ionian Sea, from 1981 to 1997.
Frantzis says: "... Although pure coincidence cannot be excluded, it seems improbable that the two events were
independent. Little is known about whales' reactions to LFAS; to obtain definitive answers, more information needs to
be gathered. But unfortunately, most of the data about the use of LFAS are subject to military secrecy."

LFAS may not be the only very noisy project of the US Navy. According to a 22 July 2000 article in the New
Scientist, by Duncan Graham-Rowe, "... It's loud, it's rocket powered and it's ... the supersonic sub ... Rather than
being streamlined, a supercavitating object needs a flat nose ...

the body has to be going pretty fast--at least 180 kilometres an hour, or 50 metres per second ... Then, at high
speeds, the fluid is forced to flow off the edge of the nose with such speed and at such an angle that it can't wrap
around the surface of the body ... [so that the sub is in] ... a single bubble or supercavity ... A supercavitating body
has extremely low drag, because its skin friction almost disappears. Instead of being encased in water, it is surrounded
by the water vapour in the supercavity, which has much lower viscosity and density. ... in a supercavitating vehicle,
only the nose of the craft causes significant drag, because this is the only part of the body actually in contact with the
water. ... The overall drag reduces enormously once you reach the supercavitating regime ... and then increases only
linearly with speed. ... the early 1990s ... the Russians ... produce[d a supercavity] ... torpedo .... Called Shkval,
meaning squall, it is said to be capable of speeds as high as 500 kilometres an hour. ... the US Naval Undersea Warfare
Center (NUWC), in Newport, Rhode Island. ... established its own supercavitation programme ... In 1997 ... NUWC
researchers announced they had gone supersonic. An unpowered projectile, with a carefully designed flat nose and
fired from an underwater gun, broke the sound barrier in water. That's nearly 5400 kilometres per hour--or 1.5
kilometres per second. ... Already they aren't very far off the 2.5 kilometre-per-second speed record for conventional
munitions in air ... For ... supersonic underwater travel ... , probably only a nuclear reactor is a compact enough power
source. ...".

 

"... Eight whales beached and died

soon after the U.S. Navy conducted anti-submarine exercises off the northern Bahamas,

http://www.newscientist.com/
http://www.newscientist.com/


Dolphins

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Dolphin.html[4/16/18, 1:18:38 AM]

... Navy Cmdr. Greg Smith said the sonar tests were scheduled only one day and took place from about 1 p.m. to 5
p.m. March 15 [2000] off Abaco Island. Marine biologist Ken Balcomb of the Earthwatch environmental group said
beachings began that same day and within two days at least 14 whales had grounded themselves on Abaco, Grand
Bahama to the north, and Eleuthera to the south. Eight died ... the Navy planned to continue such tests. ... Naomi Rose
of the Washington-based Humane Society of the United States ... said ... "These signals, depending on frequency,
could travel quite a distance and could even wrap around the island, ... One could argue that they [the whales] fled the
area where the sonar was being transmitted.'' ... Balcomb said the mammals included several deep-water beaked
whales, goose beaked whales measuring 16-19 feet, dense beaked whales measuring 10-13 feet, baleen whales
measuring up to 27 feet and some small minke whales. Michael Breynan, director of the Bahamian Fisheries
Department, said ``I am not aware of any similar incident (having occurred) in the Bahamas.'' ... [Navy Cmdr.] Smith
said the exercise was testing for upgrades of what the Navy calls the Directional Command Activated Sonobuoy
System. The exercise involved a Navy P-3 aircraft dropping two buoys north of Abaco, one as close as 35 miles to the
island, the other 70 to 75 miles from the island. One buoy emitted a sonar signal which was received by the other, and
a submarine was moving between the two buoys. He said the exercise had nothing to do with low frequency active
sonar, a new and controversial system that transmits sonar pulses so loud they can match the roar of a rocket launch.
...", according to a 21 March 2000 AP article by Jessica Robertson.

 

USA Military characterizes Dolphins as Killers

Adding insult to injury, the Armed Forces Institute of Pathology in Washington participated in a study that described

Dolphins "... killing fellow mammals in droves, wielding their beaks as clubs and slashing away with rows
of sharp teeth. Dolphins have been found to bludgeon porpoises to death by the hundreds. Unlike most
animal killers, which eat their prey, dolphins seem to have murderous urges unrelated to the need for
food. They have even been observed in recurring acts of infanticide. ...",

acccording to a 6 June 1999 article in The New York Times by William J. Broad. According to the article, "... The
research began around 1990 after large-scale deaths of dolphins and other marine mammals were discovered globally.
... The emerging consensus is that wild dolphins can be cold-blooded killers. ...".

The New York Times article does not stop there. It states:

"Dolphins are Not as Nice as They Look: Revising Dolphins Reputations:

Images of dolphins as benevolent guardians of the sea are found as far back as Aristotle and as recently as
"Flipper" and the iconography of New Agers. But recent research has helped to separate facts from the
fiction surrounding dolphins.

http://www.newsday.com/ap/topnewsx.htm
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MYTH Dolphins enjoy the company of humans.
FACT People who attempt to swim with dolphins in the wild are often bitten, bumped and prodded.
And dolphins that swim alongside boats may simply be using the boat's wake to expend less energy
while swimming.
MYTH Dolphins protect swimmers from sharks.
FACT The presence of dolphins drawn by curiosity to swimmers may discourage sharks, a natural
enemy of dolphins, from attacking.
MYTH Dolphins save shipwrecked sailors.
FACT While the result may be benevolent, the dolphins may simply be playing with the sailors as
they would a piece of debris or other ocean animal.
MYTH Dolphins are as smart or smarter than humans
FACT The two are not comparable in areas like problem-solving and language, but the dolphin's
brain is extremely good at the things it does well, like processing acoustic information.
MYTH Dolphins speak their own language.
FACT Language use is unlikely, but dolphins do have unique whistles in order to identify
themselves. This individual identity is unusual in animals other than humans.".

I strongly disagree with The New York Times article. In my opinion, it is not only deceptive in what it says, but it
is also deceptive in what it does NOT say. The article does NOT discuss:

the history of the USA Military in training Dolphins to aggressively attack intruders (compare the history of military
training of human soldiers to be aggressive killers, and the effects of organized violent sports and video games on the

aggressiveness of human populations); or

any possible relationship between USA Military Active Sonar and such Dolphin behavior.

Could the study be an example of the Psychological Warfare tactic of Projection - a highly successful tactic used
by USA politicians in which a wrong-doer, knowing that he is guilty of some wrong-doing, makes a publicized
unfounded accusation of his opponent of the same wrong-doing. Often the wrong-doer makes his false accusation
before his wrong-doing becomes publicly known.

Even if the facts clearly show

that the wrong-doer is in fact guilty of the wrong-doing,
that the opponent is innocent and was falsely accused, and
that the false accusation was made solely to deliberately manipulate public opinion,

many people tend to believe the first accusation, and the reputation of the opponent suffers more than the
reputation of the wrong-doing politician. In other words, Projection is highly successful in that it is a
form of manipulation that works even if the people being manipulated are told that they are being
manipulated and how they are being manipulated.

An outstanding example of the very successful use of Projection is the 1998 accusation by spokespeople of USA
President Clinton (whose behaviour on many levels leads me to believe that he may be a psychopath) that Special Prosecutor Ken
Starr is a sexual pervert.

 

 

 

The movie

http://us.imdb.com/Title?Abyss,+The+%281989%29
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Bounded Complex Domains

Shilov Boundaries
Non-Compact Distinguished Boundaries

Interiors
HyperSpace of Complex SpaceTime
Harmonic Math
Tesselations and 168

Correspondence with Symmetric Spaces

 

When I was in college, Prof. William Feller said that you should always have a concrete model with which to think
about abstract math structures, and that one of the most nearly universal models was the 2-dimensional Unit Disk D1
in the complex plane C1. It is a good example of a Bounded Complex Domain, whose boundary is the unit circle S1.

When you look at the Cartesian product of two such disks, that is, the bounded complex bidisk D2 bounded complex
domain in C2, you see that you have to be more careful in defining its boundary because its topological boundary is
different from the most useful boundary with respect to such things as Bergman kernels, Green's functions, harmonic
functions, etc. Such boundaries have been called Silov and Shilov (two different transliterations from Russian), and are
also called characteristic manifolds, Bergman-Shilov boundaries, and (I think) distinguished boundaries, and perhaps
other things. They are generally subsets of the topological boundaries of bounded complex domains.

The Shilov boundary of the complex bidisk is S1 x S1 , the Cartesian product of two circles. It can be described as the
set (a,b) such that both a and b are on a bounding circle of one of the disks. The topological boundary of the complex
bidisk is more complicated: the set (a,b) such that either a or b is on a bounding circle of one of the disks.

What the Shilov boundary is good for is that it is the minimal subset of the topological boundary over which you can
integrate an analytic function to reproduce its interior values by the Poisson kernel.

Here are some references:

A good introductory paper is Conformal Theories, Curved Phase Spaces Relativistic Wavelets and the
Geometry of Complex Domains, by R. Coquereaux and A. Jadczyk, Reviews in Mathematical Physics,
Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB pdf file.

Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains by Hua (Am.
Math. Soc., 1979) discusses a lot of examples, but is far from introductory.

Also advanced are

Geometric Analysis on Symmetric Spaces, by Sigurdur Helgason (Am. Math. Soc., 1994),
which covers Bounded Domains because they have correspondences with Symmetric Spaces;

Algebraic Structures of Symmetric Domains, by Ichiro Satake (Iwanami Shoten and Princeton
University Press 1980);

Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji
Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000); and

Analysis on Symmetric Cones, by Jacques Faraut and Adam Koranyi (Clarendon Press,

http://www.cpt.univ-mrs.fr/%7Ecoque/
http://www.cassiopaea.org/
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
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Oxford 1994).

Harmonic Function Theory by Axler, Bourdon, and Ramey (Springer-Verlag, 1992) is introductory, but
does not do a lot of examples.

Edward Dunne has some nice WWW pages about related structures, such as Hermitian Symmetric Spaces,
E8, F4, and SU(2,2).

 

The Shilov boundaries are used in the D4-D5-E6-E7-E8 VoDou Physics model as compact manifolds that represent
spacetime, internal symmetry space, and fermion representation space.

The volumes of the manifolds are useful in calculations of particle masses and force strength constants.

Here are some of the Bounded Domains that are used in the D4-D5-E6-E7-E8 VoDou Physics model:

The compact manifold that represents 8-dim spacetime is RP1 x S7, the Shilov boundary of the bounded
complex homogeneous domain that corresponds to Spin(10) / (Spin(8)xU(1)).
The compact manifold that represents 4-dim spacetime is RP1 x S3, the Shilov boundary of the bounded
complex homogeneous domain that corresponds to Spin(6) / (Spin(4)xU(1)).
The compact manifold that represents 4-dim internal symmetry space is CP2, the Shilov boundary of the
bounded complex homogeneous domain that corresponds to SU(3) / (SU(2)xU(1)).
The compact manifold that represents the 8-dim fermion representation space is RP1 x S7, the Shilov boundary
of the bounded complex homogeneous domain that corresponds to Spin(10) / (Spin(8)xU(1)).
The MacroSpace of Many-Worlds that corresponds, at a first approximation, to E7 / E6xU(1). .
A second approximation to the MacroSpace of Many-Worlds corresponds to E8 / E7xSU(2).

The manifolds RP1 x S3 and RP1 x S7 are homeomorphic to S1 x S3 and S1 x S7, which are untwisted trivial sphere
bundles over S1. The corresponding twisted sphere bundles are the generalized Klein bottles Klein(1,3) Bottle and
Klein(1,7) Bottle.

Note that RP1 can be described as an orbifold.  

The physics of the Shilov boundaries of the Bounded Complex Domains gives us, through the D4-D5-E6-E7-E8
VoDou Physics model, Gravity and the Standard Model.

The basic useful features of compact Shilov boundaries of Bounded Complex Domains can be extended to
distinguished boundaries that are non-compactly causal symmetric spaces, according to math.RT/0111033,
Complex crowns of Riemannian symmetric spaces and non-compactly causal symmetric spaces, by Simon Gindikin
and Bernhard Kroetz, who say:

"... we define a distinguished boundary for the complex crowns ... of non-compact Riemannian
symmetric spaces G/K. The basic result is that affine symmetric spaces of G can appear as a component
of this boundary if and only if they are non-compactly causal symmetric spaces. ...

... The distinguished boundary is a geometrically complicated object. Usually it is a disconnected set.
Nevertheless, we show that it is minimal from some analytical points of view and that it features
properties expected from a Shilov boundary. ...

... it was conjectured that non-compactly causal symmetric spaces appear in the "Shilov boundary" of the
complex crowns ... We establish this conjecture (in a more exact form); namely we prove:

Theorem B. If one of the components G=Hj ... in the "Shilov boundary" of the complex crown
... is a symmetric space, then it is a non-compactly causal symmetric space. Moreover, every

http://www.math.okstate.edu/%7Edunne/
http://www.math.okstate.edu/%7Edunne/LieGroups/HermitianSymmetricSpaces.html
http://www.math.okstate.edu/%7Edunne/LieGroups/E8stuff.html
http://www.math.okstate.edu/%7Edunne/LieGroups/F4stuff.html
http://www.math.okstate.edu/%7Edunne/LieGroups/SU22stuff.html
http://xxx.lanl.gov/abs/math.RT/0111033
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non-compactly causal symmetric space occurs as a component of the distinguished boundary
of some complex crown ...

Let us say a few words about the motivation of this conjecture. On Riemannian symmetric spaces we have
an elliptic analysis and on non-compactly causal symmetric spaces we have a hyperbolic analysis. It is
known in mathematical physics that in many important cases elliptic and hyperbolic theories can be
"connected" through complex domains (Laplacians and wave equations, Euclidean and Minkowski
field theories etc). Theorem B implies a connection of Riemannian and non-compactly causal symmetric
spaces through the complex crowns ... It shows that the phenomenon described above has a non-trivial
generalization to symmetric spaces. ...".

Such complex crowns are further described in math.RT/0110173, also by Simon Gindikin and Bernhard Kroetz.

 

It is clear to me that such distinguished boundaries that are non-compactly causal symmetric spaces can be very
useful in constructing spacetime manifolds and symmetric space structures with realistic signatures in the D4-D5-E6-

E7-E8 VoDou Physics model.

 

 

What about the Interiors of the Bounded Complex Domains?

| HyperSpace | Harmonic Math | Tesselations |

 

Since the Unit Disk D1, the Poincare Disk, is the simplest Bounded Complex Domain, to get some intuition about
what happens in the Interior, look at the Interior of D1.

Another reason that D1 is a useful model is that its Shilov boundary is the circle S1, and the 4-dim and 8-dim
SpaceTimes in the D4-D5-E6-E7-E8 VoDou Physics model are the Shilov boundaries of bounded compex domain,
which Shilov boundaries are, respectively, RP1 x S3 and RP1 x S7, and S1 is topologically RP1, so that:

S1 can represent the RP1s in the D4-D5-E6-E7-E8 VoDou Physics model SpaceTimes;
a set of S1s can represent, using the Hopf fibration S1 -> S3 -> S2, as Clifford-Hopf Circles, the S3 in the D4-
D5-E6-E7-E8 VoDou Physics model 4-dim SpaceTime;
a set of S1s can represent, using the Hopf fibrations S3 -> S7 -> S4 and S1 -> S3 -> S2, as Clifford-Hopf
Circles, the S7 in the D4-D5-E6-E7-E8 VoDou Physics model 8-dim SpaceTime.

Note that S1/Z2 can be described as an orbifold.   

The image below, of the Poincare disk, is modified from an image on the isometries page of the Hyperbolic Geometry
web pages of Tim Lister.

http://xxx.lanl.gov/abs/math.RT/0110173
http://mcs.open.ac.uk/tcl2/nonE/isoms/isoms.html
http://mcs.open.ac.uk/tcl2/nonE/nonE.html
http://mcs.open.ac.uk/tcl2/nonE/nonE.html
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The outer blue circle is the boundary of the Unit Disk (for which the Shilov boundary and topological boundary
coincide) and the lines of the Poincare Hyperbolic Geometry are the circle arcs within the boundary that are
perpendicular to the boundary where they intersect it.

From each point on the boundary, there are a infinite number of lines such as the black lines line1, line2, and the
diameter line. Since they all intersect only at the given boundary point, which is at infinity in the Poincare Hyperbolic
Geometry, those lines are called the pencils of parallel lines from the given boundary point.

Note that there are some lines from different boundary points may not intersect with each other at all, not even at
infinity. Such lines are called ultraparallel.

Consider the pencil of parallel lines from the given boundary point. The circles that are perpendicular to all the parallel
lines in the pencil are all tangent to the given boundary point, and form an orthogonal family of circles called
horocycles. Three horocycles are shown in red, and their centers, as well as the center of the Unit Disk itself, are
shown as red points. They all fall on the diameter line of the pencil of parallel lines from the given boundary point.

The triangle A'B'C' is a translation of triangle ABC, with the translation being produced by two reflections by two of
the parallel lines in the pencil of parallel lines from the given boundary point.

The horocycles at the given boundary point are the paths of parabolic translation isometries of the Unit Disk generated
by reflections by the parallel lines in the pencil of parallel lines from the given boundary point.

In the D4-D5-E6-E7-E8 VoDou Physics model, with
4-dim Physical Shilov Boundary SpaceTime   8-dim Shilov Boundary SpaceTime

8-real-dim Complex Physical SpaceTime       16-real-dim Complex SpaceTime

there are two types of structures that might be regarded as HyperSpace:
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1 - Merging Physical SpaceTime

with Internal Symmetry Space, to get a HyperSpace of Internal Symmetry Space.

This occurs at energies above the quark/hadron phase transition and in a 173 GeV Truth Quark - Planck
Energy Vacuum excited state. This gives the Eighth Dimension of Buckaroo Banzai:

"... matter is comprised mostly of empty space; subatomic particles ...[are]... like ... bee[s] in the middle of St. Peter's Cathedral ... the 8th
Dimension ... is ... to be found in the subatomic realm ... In the Kaluza-Klein theory,  ... lines become cylinders with a radius much less than that
of an atomic nucleus.  ... each dimension of spacetime is in fact two-dimensional ... There would then be a total of eight dimensions,  in which the
eighth dimension is the sister dimension of everyday time, but at the subnuclear level. ... Why can't we perceive all eight dimensions like Buckaroo
Banzai? Because when we move along a mini-dimension, we are moving around the perimeter of the cylinder, which instantaneously leads us
back to where we started. In other words, we move through eight dimensions all the time, but we just don't know we've made the trip because it
was so short! Therefore, we don't have time to perceive it.  ... The key to the door of matter ... lies in the poorly understood mechanism of
"spontaneous symmetry breaking," ... the beam produces a small region of high energy density ...[a Plank Energy Vacuum excited state with 8-
dimensional Spacetime]... It  had been B. Banzai's contention ... that consciousness was a particle-wave akin to light ... broadcast ... in the manner
of a radio transmitter ... most humans are aware of receiving fuzzy signals of alien consciousness from other worlds, other dimensions,  but for
reasons of psychological resistance or biological limitation cannot interpret them clearly ... In effect, our so-called sophisticated brains are
obsolescent radio sets with ...[poor]... tuners. ... If consciousness ...[could be tuned accurately]... the entire bandwidth of consciousness would
become clear. ...".

 

2 - Going from the Shilov Boundary Physical SpaceTime

into the Interior of its Bounded Complex Domain, to get a HyperSpace of Complex
SpaceTime.

 

In a HyperSpace of a Complex SpaceTime,

since a pencil of parallel lines connects any given boundary point to every other boundary point, if you use the Interior
of the Bounded Domain,

Every point in SpaceTime is connected to Every Other Point by paths in a Complex

http://www.figmentfly.com/bb/q48.html#anchor909763
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SpaceTime HyperSpace.

The relevant Complex Structure can be seen in such physical concepts as Position-Momentum Complementarity, Type
IV(2) Domains, Black Holes, Wavelets, and Conformal SpaceTime. 

The structure of the full Complex Bounded Domains in the D4-D5-E6-E7-E8 VoDou Physics model gives a 26-
dim Theory of Unoriented Closed Bosonic Strings that produces a Bohm Quantum Theory with geometry of E6

/ F4.

In that view, Complex SpaceTime HyperSpace corresponds to the MacroSpace of Many-Worlds of Bohm-Many-
Worlds Quantum Theory. What would be required for physical travel through that HyperSpace?

Note that all horocycles at a given boundary point are isomorphic (by flow along the parallel lines in the
pencil at the point) to the entire boundary, which in the D1 case is also the Shilov boundary. Maybe you
would only need a minimal amount of energy to just get off the Shilov boundary and into the Interior,
after which travel would be easy. (Compare the stargate of the disk in the ring of a Kerr-Newman Black
Hole.)

 

What would be required for communication through that HyperSpace?

Consider a configuration, such as a Quantum Consciousness pattern of thought, at a given point in
SpaceTime (Point in space and time in Time).

Could another configuration, at another point in SpaceTime (Point in space and time in Time), have a
resonant connection with the given configuration?

If so:

Could you have a resonant connection with yourself at another time of your life?

Could you have a resonant connection with another like-minded being of another time or
place?

Could such resonant connections help you in dealing with Fate?

 

 

Harmonic Structure

 

The Poisson Kernel determines any analyic function in a Bounded Domain in terms of an integral over its values on
the Shilov boundary of the Bounded Domain.

The Bergman Kernel determines any analyic function in a Bounded Domain in terms of an integral over its values on
the Bounded Domain itself.

From the Bergman Kernel, you can define a Riemannian metric and a Laplace-Beltrami operator. The Lapacian
can also be derived, for spin manifolds, from the Dirac operator.
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From the Laplace-Beltrami operator you can get Harmonic functions and Green's functions.

 

In the particular example of the Unit Disk D1, the Riemannian measure and the differential operators associated with
the Laplace-Beltrami operator are invariant under the isometries of D1, which isometries are complex conjugation plus
(denoting complex conjugation by *) the maps

z -> ( a z + b ) / ( b* z + a* )

which maps form the group

SU(1,1) = { ( a/b , b/a ): | a |^2 - | b |^2 = 1 }

so that, since SO(2) fixes the origin o of D1, D1 can be identified with SU(1,1) / SO(2).

 

Note that D1, the simple basic example of a Bounded Complex Domain, has structure of the Lie group SU(1,1), which
is the noncompact version of the compact Lie group SU(2) = Spin(3) = Sp(1) = S3, which is in some sense the basic
building block of the other compact nonabelian semi-simple Lie groups.

 

Further details of the Harmonic structures of Bounded Domains can be found in the references.

 

Tesselations and 168

The Hyperbolic Geometry structure of the Poincare disk lets you construct nice tesselations of the Unit Disk:

The (4,8) hyperbolic tesselation, in which 4-sided squares meet 8 at a vertx, shown above is from the other
tessellations page of the Hyperbolic Tesselations part of a website of David E. Joyce.

A hyperbolic tesselation in which 3 triangles and 3 squares are at a vertex is the basis of M. C. Escher's Circle Limit
III, shown as scanned from The World of M. C. Escher, New Concise NAL Edition, Abrams 1971:

http://aleph0.clarku.edu/%7Edjoyce/poincare/other_tess.html
http://aleph0.clarku.edu/%7Edjoyce/poincare/other_tess.html
http://aleph0.clarku.edu/%7Edjoyce/poincare/poincare.html
http://aleph0.clarku.edu/%7Edjoyce/home.html
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Compare the Spherical Geometry of the cuboctahedron,

in which 2 triangles and 2 squares are at each vertex.

 

The book The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy (MSRI Publications --
Volume 35, Cambridge University Press, Cambridge, 1999) describes the roots of the

Klein Quartic Equation

x ^3 y + y^3 z + z^3 x = 0

which has the symmetry group PSL(2,7). To represent the roots, Felix Klein constructed the Klein Configuration:

http://www.msri.org/publications/books/Book35/index.html
http://www.msri.org/publications/books/Book35/index.html
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The Klein Configuration is related to:

K3 Homology and 24-dimensional Lattices;
the Poincare Unit Disk; and
the Heptagon of Octonion Multiplication:

Felix Klein was primarily interested in group theory and projective geometry, and did not realize when he wrote his
Order-Seven paper in 1878-1879 that his Klein Configuration could be extended to fill up the Lobachevskii
plane. Therefore, it was Poincare who realized how to extend the Klein Configuration to fill up the Lobachevkii plane
by making a Poincare disk. It was not until 1882 that Klein, during a sleepless night, really understood what Poincare
had done. Only then was Klein able to formulate his stuff on automorphic functions etc.

The Klein Configuration represents the group SL(2,7) with 336 elements, each element represented by a triangle. The
Klein Configuration has a central 14-gon, and so 14 slices. Each slice has 24 triangles.

SL(2,7) is not a simple group. It is the double cover of the Klein Quartic symmetry group PSL(2,7). PSL(2,7) is
simple and has 168 elements, which are represented by the colored triangles of the Klein Configuration. Each of
the14 slices of the Klein Configuration has 12 colored triangles. The colored triangles can be grouped in groups of 7,
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each group forming one of 24 heptagons:

3 heptagons are colored cyan - the central heptagon and two composed of the 14 outermost colored triangles;
7 heptagons are colored red;
7 heptagons are colored yellow;
7 heptagons are colored green - composed of sets of 4 and 3 on the outer border.

The 24-heptagon Klein Configuration corresponds to a genus-3 Riemann Surface that looks somewhat like a fat
tetrahedron covered by 24 tiles.

It looks somewhat like the 4th-order Roman surface of Steiner whose equation is

y^2 z^2 + z^2 x^2 + x^2 y^2 + xyz = 0

except that the Klein Configuration has 3 holes with nothing at its center, while the Roman surface of Steiner has a
central point, like a heptahedron / onarhedron.

 

 

PSL(2,7) acting on Complex Projective 2-space CP2 has structure:

Subgroup Order        Orbit Order
      1                  168     
      2                   84     
      3                   56     
      4                   42     
      6                   28     
      7                   24     
      8                   21     
     12            no fixed point
     21            no fixed point
     24            no fixed point
    168            no fixed point

The subgroups of order 24, isomorphic to the Octahedral Group, fall into two families of 7 each. To go to the 48-
element Binary Octahedral Group that corresponds to E7 by the McKay correspondence, use all 336 triangles of
the Klein Configuration, the double-covering of PSL(2,7).
There are 8 conjugate subgroups of order 21.
The subgroup of order 12 occur as normal subgroups of subgroups of order 24, and may be isomorphic to the
Tetrahedral Group. To go to the 24-element Binary Octahedral Group that corresponds to E6 by the McKay
correspondence, use all 336 triangles of the Klein Configuration, the double-covering of PSL(2,7).
The 24 orbits of subgroups of order 7 correspond to the 24 inflection points of the Klein Quartic.
The 56 orbits of subgroups of order 3 correspond to the 56 bitangents points of the Klein Quartic.
The 84 orbits of subgroups of order 2 correspond to the 84 sextatic points of the Klein Quartic.
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The 168-element group PSL(2,7) of the Klein Configuration is isomorphic to the symmetry group SL(3,2) of the Fano
plane that describes Octonion multiplication.

The automorphism group of the octonions is 14-dimensional G2.

Therefore:

G2 should be representable as the 14 triangles of the Klein Configuration.

Here are some more interesting things: 

The Poincare Disk can be identified with SU(1,1) / SO(2). 

SU(1,1) = SL(2,R) contains SL(2,Z)

As John Conway says in The Sensual Quadratic Form (MAA 1997): 
  "... GL(2,Z) consists of all the symmetries, 
   while SL(2,Z) consists only of the "rotational" ones ...
   ... PGL(2,Z) is the full symmetry group of a packing 
   of the hyperbolic plane by ... horocycles ... 
   There is one horocycle for each rational number p/q and 
   it touches the boundary (... the real axis ...) at p/q. ...". 

SL(2,7) is a discrete subgroup of SL(2,Z) based on prime 7 (like Z7). 

SL(2,7) is the Klein 336 that double-covers the PSL(2,7) Klein 168 
        and they give the Klein 14-gon. 

Therefore, 
the Klein 14-gon corresponds to a discrete subgroup of SU(1,1), 
and so corresponds 
to the 14 Lobachevskii triangles of the Klein configuration. 

According to the book Singularities of Differentiable Maps, Volume I, by V. I. Arnold, S. M. Gusein-Zade, A. N.
Varchenko (Birkhauser 1985):

"... unimodal singularities form a single infinite three-suffix series and 14 "exceptional" one-parameter families
generated by quasihomogeneous singularities. The quasihomogeneous unimodal singularities are obtained from
automorphic functions connected with 14 distinguished triangles on the Lobachevskii plane and three
distinguished triangles on the Euclidean plane in precisely the same way as
simple singularities are connected with regular polyhedra ... simple singularities are classified precisely by the
Coxeter groups Ak, Dk, E6, E7, E8 (that is, by the regular polyhedra in 3-space) ...
... Bimodal singularities form 8 infinite series and 14 exceptional two-parameter families generated by
quasihomogeneous singularities. The quasihomogeneous bimodal singularities are associated with the 6
quadrilaterals and the 14 triangles on the Lobachevskii plane (in the latter case one must consider automorphic
functions with automorphy factors corresponding to 2-, 3-, or 5- sheeted coverings) ...".

Such singularities may be useful in describing Branching of the Worlds of the Many-Worlds, related to 26-
dimensional Bosonic String Theory and a 27-dimensional M-Theory.

Here are some more details based on  
Arnold's paper Uspekhi. Mat. Nauk 30:5 (1975) 3-65, 
or Russian Math. Surveys 30:5 (1975) 1-75, 
but expanded by some of my speculations: 

Consider the following table:

Unimodal Exceptional     Dolgachev Numbers    Gabrielov Numbers
1-Parameter Families                                           

     Q10                    2   3   9            3   3   4     
     Q11                    2   4   7            3   3   5     

http://www.botik.ru/%7Eduzhin/v.i.arnold.html
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     Q12                    3   3   6            3   3   6     
     S11                    2   5   6            3   4   4     
     S12                    3   4   5            3   4   5     
     U12                    4   4   4            4   4   4     
     Z11                    2   3   8            2   4   5     
     Z12                    2   4   6            2   4   6     
     Z13                    3   3   5            2   4   7     
     W12                    2   5   5            2   5   5     
     W13                    3   4   4            2   5   6     
     E12                    2   3   7            2   3   7     
     E13                    2   4   5            2   3   8     
     E14                    3   3   4            2   3   9     

Note that the following 6 of the 14 have Dolgachev = Gabrielov, 
and they are the ones with subscript 12: 

Unimodal Exceptional     Dolgachev Numbers    Gabrielov Numbers
1-Parameter Families                                           

     Q12                    3   3   6            3   3   6     
     S12                    3   4   5            3   4   5     
     U12                    4   4   4            4   4   4     
     Z12                    2   4   6            2   4   6     
     W12                    2   5   5            2   5   5     
     E12                    2   3   7            2   3   7     

Note that the following 4 pairs of the 14 
have Dolgachev (of one) = Gabrielov (of the other): 

Unimodal Exceptional     Dolgachev Numbers    Gabrielov Numbers
1-Parameter Families                                           

     Q10                    2   3   9            3   3   4     
     E14                    3   3   4            2   3   9     

     Q11                    2   4   7            3   3   5     
     Z13                    3   3   5            2   4   7     

     S11                    2   5   6            3   4   4     
     W13                    3   4   4            2   5   6     

     Z11                    2   3   8            2   4   5     
     E13                    2   4   5            2   3   8     

This 6+8 split of the 14 corresponds to the fibration of the Lie Group G2: 

             G2 / SU(3) = S6 (the 6-sphere)    

To see how G2 decomposes under that fibration, 
look at the G2 root vector diagram 
from the point of view of a 24-cell 
with the perspective having a central 14-vertex rhombic docedahedron:

with central 14-vertex rhombic dodecahedron
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The 6 blue vertices correspond to the S6 of the fibration of G2, 
and 
the 8 red vertices correspond to the SU(3) of the fibration of G2, 
with the 2 red vertices connected by the black line corresponding 
to the 2-dimensional Cartan subalgebra of G2. 

From the point of view of the cuboctahedral perspective of the 24-cell, 
the 12 vertices of the central cuboctahedron correspond 
to the 12 vertices of the G2 root vector diagram 
(not including the origin / Cartan subalgebra):  

The 6 blue vertices correspond to the S6 of the fibration of G2, 
and 
the 6 red vertices (not at the origin / Cartan subalgebra) 
correspond to the 6 root vectors of the SU(3) of the fibration of G2. 

When the 3-dimensional figure is projected into 2-dimensional space, 
you get 

the root vector diagram of G2. 

The 8 of the 4 pairs Q10-E14, Q11-Z13, S11-W13, and Z11-E13 
correspond to the 8 generators of the SU(3) subgroup of G2: 
Q10-E14 corresponds to the 2-dim Cartan subalgebra, 
and 
Q11-Z13, S11-W13, and Z11-E13 correspond to the opposite-pairs 
of the Mogen David root vector diagram of SU(3) in the diagram below: 

/\
____/__\____
\  /    \  /
\/      \/
/\      /\
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/__\____/__\
\  /
\/

While the Dolgachev Numbers are based on discrete subgroups of SU(1,1) 
(compare the MacKay correspondence based on discrete subgroups of SU(2))
the Gabrielov Numbers are based on quadratic forms of singularities. 

Arnold, mentioning a remark by D. B. Fuks,  says 
"... the sum of all six Gabrielov and Dolgachev numbers 
of each of the fourteen singularities is equal to 24. ..." 
and Arnold goes on to say 
"... the singularities that are dual to each other are precisely those 
for which the Coxeter numbers ... coincide. ... 
... At the present stage 
the theory of singularities is an experimental science. ...". 

24, the sum of Gabrielov and Dolgachev numbers, 
is an interesting number, being: 
the dimension of the Leech lattice, 
the number of vertices of a 24-cell, and 
the number of heptagons in the Klein Configuration.
Further, 
the sum of all Gabrielov and Dolgachev numbers for all 14 is 
14 x 24 = 336, the dimension of SL(2,7) which is 
the double-cover of PSL(2,7) with 168 elements. 

The fact that the sum of Gabrielov and Dolgachev numbers is 24 
may be related to their duality within the 24-dimenisonal 
lattice denoted K24 by Wolfgang Ebeling in alg-geom/9612010, 
in which he says: 
"... the even unimodular lattice

K24 = (-E8) + (-E8) + U + U + U + U

of rank 24 ... 
can be considered as the full homology lattice of a K3 surface, 

K24 = H0(S,Z) + H2(S,Z) + H4(S,Z) 

where the inner product on H0(S,Z) + H4(S,Z) is defined in such a way 
that this lattice corresponds to a unimodular hyperbolic plane U. ... 

The lattice K24 has the same rank as the Leech lattice, 
but contrary to the Leech lattice 
it is indefinite and has signature (4,20) ...". 

Note that in the D4-D5-E6-E7-E8 VoDou Physics model, 
the sum of the dimensions of spacetime 
and fermion particle representation space 
and fermion antiparticle representation space is:  
prior to spacetime dimensional reduction, 8+8+8 = 24; 
after spacetime dimensional reduction, 4+8+8 = 20.   

K3 surfaces are related to attempts to find something
that has a complex structure that looks like S4,
which does not have a complex structure.
I understand such a complex structure to be roughly
a globally consistent set of coordinates that have complex structure.
S2, the Riemann sphere, has such a set of coordinates,
but no other even-dimensional sphere does, 
although S6 has "almost complex" structure 
related to a 6-dim subspace of 8-dimensional octonions,
and 
the product of spheres S1 x Sk  for k = 2n - 1  has complex structure.

S4 has real homology
                             1
                             0
                             0
                             0
                             1

K3 has complex homology

http://xxx.lanl.gov/abs/alg-geom/9612010
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                             1
                     0               0
             1              20               1
                     0               0
                             1
that is, non-zero homology in the 0=(0,0)-homology 
and 4=(2,2)-homology, just like S4,
and
has zero homology in the 1=((1,0)+(0,1))-homology 
and 3=((2,1)+(1,2))-homology, also just like S4,
but
has non-zero homology in the 2=((2,0)+(1,1)+(0,2))-homology, unlike S4.

Since the 2-homology measures things like 2-spheres,
K3 has a lot (22 in fact) of different "S2-type structures"
and
S4 does not have any such "S2-type structures". 

 

Correspondences between Bounded Complex Domains and Symmetric
Spaces

Note: Sometimes (thanks to Aaron Bergman for pointing this out to me) I have used the term "Symmetric Space"
incorrectly. Some of the spaces that I refer to as "Symmetric Spaces" should really be called Isotropy Irreducible
Homogeneous Spaces.

Such erroneous terminology still exists on my web site, with respect to, for example, Spin(7) / G2.

The book Einstein Manifolds by Besse (Springer 1987) lists (on page 203) SO(7) / G2 as a compact non-symmetric strongly isotropy irreducible
space, and on pages 179-180 it is stated that Spin(7) / G2 and S7 are related by Spin(7) acting transitively on S7 with isotropy subgroup K and a 0-
dimensional "space of G-invariant Riemannian metrics up to homotheties (i.e., isometries and multiplication by a positive constant)."and that "...
G2 [subgroup of] SO(7) ... G2 ...[is]... NOT the full group of isometries of any Riemannian metric on the corresponding sphere [S7]. We recall that
any SO(n)-invariant metric on S(n-1) is (proportional to) the canonical one, so the full group of isometries is O(n). Thus even SO(n) is not the full
group of isometries of any Riemannian metric on S(n-1). ...".

Joseph A. Wolf, in his book Spaces of Constant Curvature (5th ed) (Publish or Perish 1984), says (at page 302): "... Added in proof. A completes
structure theory and classification [

Joseph A. Wolf, The Geometry and Structure of Isotropy Irreducible Homogeneous Spaces, Acta Math. 120 (1968) 59-
148 and Erratum Acta Math. 152 (1984) 141-142

] has now been worked out for the isotropy irreducible riemannian manifolds. Unfortunately it is too long and technical to summarize here. ...".

The book Clifford Algebras and the Classical Groups by Ian Porteous (Cambridge 1995) describes the structure G2 -> Spin(7) -> S7 in terms of
exact sequences and coset spaces.

Note also that I have sometimes used the notation SO(n) when I should have use Spin(n), and vice versa.

Irreducible Symmetric Bounded Complex Homogeneous Domains correspond to irreducible Hermitian
Symmetric Spaces (which are related to Graded Lie Algebras) as follows:

 

Hua Type I(p,q) domain to Type AIII rank=min(p,q) space SU(p+q) / S(U(p)xU(q))  It is of tube type for p = q . 

Its Shilov boundary is determined by the condition U U*' = I (where * denotes conjugate and ' denotes
transpose and I is the pxp identity matrix). 

http://www.princeton.edu/%7Eabergman/


Bounded Complex Domains

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/cdomain.html[4/16/18, 1:18:44 AM]

It has real dimension p ( 2q - p ). 

Hua Type II(n) (EDM Type III(n)) domain to Type CI rank=n space Sp(n) / U(n)  It is of tube type. 

Its Shilov boundary is determined by the condition U U* = I, so it is the symmetric unitary matrices of
order n. 
It has real dimension n ( n + 1 ) / 2.

Hua Type III(n) (EDM Type II(n)) domain to Type DIII rank=[n/2] space Spin(2n) / U(n)   It is of tube type for even
n. 

Its Shilov boundary is, for even n, the skew-symmetric unitary matrices of order n 
(for odd n, the definition is a bit more complicated). 
According to page 7 of Hua it has real dimension n ( n - 1 ) / 2 + ( 1 + (-1)^n ) ( n - 1 ) / 2 
but 
I think that is a typographical error and 
the real dimension should be n ( n - 1 ) / 2 + ( 1 - (-1)^n ) ( n - 1 ) / 2 
Here is why: 
Spin(2,6) / Spin(2)xSpin(6) has real dimension 28 - 1 - 15 = 12 and complex dimension 12/2 = 6 
and its Shilov boundary has real dimension 12/2 = 6. 
Spin*(8) / U(4) has real dimension 28 - 16 = 12 and complex dimension 12/2 = 6 
and its Shilov boundary has real dimension with the corrected formula 4x3/2 + (1-1)x3/2 = 6 
which is consistent with the isomorphisms: 
Spin(2,6 ) = Spin*(8) and Spin(2)xSpin(6) = U(4). 

Hua Type IV(n) (p=2) domain to Type BDI rank=2 space Spin(n+2) / Spin(n)xU(1)  It is of tube type. 

The Type IV(n) domain, related to Graded Lie Algebras I6 and I15, is used in the D4-D5-E6-E7-E8
VoDou Physics model. It is the Lie sphere that consists of all n-dimensional complex vectors z such 
that | z z' |^2 + 1 - 2 z z' > 0 and | z z' | < 1 (where z' denotes the tranpose of z), 
and 
its Shilov boundary consists of vectors of the form

exp( i theta ) x

( where 0 < theta < pi and x is a real n-dim vector such that x x' = 1 ). That is, the Shilov boundary of
Spin(n+2) / Spin(n)xU(1) is RP1 x S(n-1) (where S(n-1) is the (n-1)-sphere in n-dim space). It has real
dimension n.

In Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji Kaneyuki, Adam
Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), Soji Kaneyuki says (at pages 105-106, 127, 130-
131): "... By a symmetric R-space we mean a compact irreducible Hermitian symmetric space or a real
form (i.e., the set of fixed points by an involutive anti-holomorphic isometry) of it. The class of
symmetric R-spaces contains the Shilov boundaries of bounded symmetric domains of tube type. ...
For an irreducible symmetric domain of tube type with dimension greater than 1, we show the coincidence
of the causal automorphism group of the Shilov boundary and the full holomorphic automorphism group
of the domain. ... The Shilov boundary of an irreducible bounded symmetric domain is a flag manifold of
the 1st kind or of the 2nd kind, according as the domain is of tube type or not. ... Symmetric R-spaces
[include] ... Shilov type (the Shilov boundaries of irreducible bounded symmetric domains of the tube
type); ...

Q_2,q+1(R) = S1 x Sq ... ".
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In Algebraic Structures of Symmetric Domains, by Ichiro Satake (Iwanami Shoten and Princeton
University Press 1980), Ichiro Satake says (at pages 128, 116-118): "... given data ( U, V, W, H ), where
U is a vector space over R of dimension m (>0) and V is a vector space over C of dimension n ... W is a
(non-degenerate) open convex cone in U (with vertex at the origin) and H is a hermitian map VxV -> Uc
(C-linear in the second variable and C-antilinear in the first). ... assume that H is W-positive ... H(v,v) in
W - {0} for all v in V, v=/= 0. Then by definition the Siegel domain S = S(U,V,W,H) is given by

S = { (u,v) in Uc x V | Im(u) - H(v,v) in W }

... When V = {0}, we obtain a "tube domain"

S = U + iW = { u in Uc | Im(u) in W },

which is also called a Siegel domain of the first kind. In general, any Siegel domain (of the second kind)
S(U,V,W,H) contains a tube domain U + iW as the zero section { v = 0 }. ... Any Siegel domain is
holomorphically equivalent to a bounded domain. ...

... in the following list ... dimensions of G, V, U are to be understood as the real one, while dim D is
always the complex one. The symbol ~ stands for an isogeny. ...

IV(p) G = SO(p,2) (P>3). r = 2, dim G = (1/2)(p+1)(p+2), dim D = p ...

For b = 2 ... Gk(1) = {1}, Gk(2) = R* x SO(p-1,1) ...

dim V = 0, dim U = p. ...".

 

For n = 4, Spin(6) / Spin(4) x U(1),

the Shilov boundary is RP1 x S3, which corresponds in the D4-D5-E6-E7-E8 VoDou Physics model to
Physical SpaceTime after Dimensional Reduction. The 3 dimensions of the S3 correspond to the 3
imaginary quaternions.

For n = 8, Spin(10) / Spin(8) x U(1),
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the Shilov boundary is RP1 x S7, which corresponds in the D4-D5-E6-E7-E8 VoDou Physics model to
SpaceTime prior to Dimensional Reduction. The 7 dimensions of the S7 correspond to the 7 imaginary
octonions. 

 

Type IV(4) domains have been used to understand physics by Coquereaux and Jadczyk. An example of their line of
thinking is given by the following quote from the paper by R. Coquereaux entitled Lie Balls and Relativistic Quantum
Fields, Nuc. Phys. B. 18B (1990) 48-52:

"... In the present paper, we are mainly interested in the four dimensional (complex) Lie ball that we shall
denote by D. This smooth manifold can be written as SOo(4,2) / SO(4)xSO(2) or as SU(2,2) /
S(U(2)xU(2)). ... D is a bounded non compact symmetric domain of type I and IV. ... The metric of D is
euclidean and blows up near the boundary (as in the usual geometry of Lobachevski) but ... induces a
conformal Lorentz structure on the boundary. The domain D is a Lie ball ... the Shilov boundary
(compactified Minkowski Space-Time) can be defined as the Lie sphere ... The domain D also admits an
unbounded realization: the future tube. ... This last unbounded realization of the Lie ball admits a simple
physical interpretation. ... the imaginary part y of z = x + iy can be interpreted as the inverse of a
momentum ... Points of the domain D describe therefore both the position (in space and time) and the
momentum (with p^2 > 0) associated with a physical event. The domain itself becomes therefore a curved
relativistic phase-space. Interpretation of Im(z) as an inverse momentum is an obvious four-dimensional
generalization of what is done in usual wavelet analyisis (where the variable v in z = t + i/v is interpreted
as a frequency). ...".

Two other papers with similar approach are:

CONFORMAL THEORIES, CURVED PHASE SPACES, RELATIVISTIC WAVELETS AND THE GEOMETRY
OF COMPLEX DOMAINS, by R. COQUEREAUX and A. JADCZYK Received 28 December 1989, Revised 24 April

1990 Reviews in Mathematical Physics, Volume 2, No 1 (1990) 1-44

and

BORN'S RECIPROCITY IN THE CONFORMAL DOMAIN, by ARKADIUSZ JADCZYK, in Z. Oziewicz et al.
(eds.) Spinors, Twistors, Clifford Algebras and Quantum Deformations, 129-140. (Kluwer Academic Publishers 1993)

 

The relevant Complex Structure can be seen in such physical concepts as Momentum Space, Position-Momentum
Complementarity, Hyperspace, Black Holes, Wavelets, and Conformal SpaceTime.

 

 

 Type V exceptional domain to Type EIII rank=2 space E6 / Spin(10)xU(1)

http://www.cassiopaea.org/quantum_future/conformal_theories.htm
http://www.cassiopaea.org/quantum_future/conformal_theories.htm
http://www.cassiopaea.org/quantum_future/Born_reciprocity.htm
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The Type V domain,
related to Graded Lie Algebras I9, I10, I17, e7, e8, and e26; and g(ev) types e7, e8, and e26;

is of the Type EIII space is used in the D4-D5-E6-E7-E8 VoDou Physics model in describing the
representation space of the 8 first generation fermion particles and their 8 antiparticles. It has 78-45-1 = 32
real dimensions, and corresponds to the full spinor representation of Spin(10).

It has 16-complex dimensions, and is the complexified octonion projective plane (CxO)P2.

 

In Exceptional Lie Algebras and the Structure of Hermitian Symmetric Spaces, by Daniel Drucker (AMS
1978), Daniel Drucker gives "... a description of the noncompact dual of E7 / E6xSO(2) as a bounded
domain in the vector space J3(CxO) ...[the complexification of the 27-dimensional exceptional Jordan
algebra J3(O)] ... despite its lower dimension, the 16[complex]-dimensional [exceptional domain] is more
complicated [than the 27[complex]-dimensional exceptional domain] ...this stems from the fact that the
16[complex]-dimensional domain [of the noncompact dual of E6 / SO(10)xSO(2)] (unlike the 27-
dimensional domain) is not of tube type. ... The [16-complex-dimensional] noncompact dual of E6 /
SO(10)xSO(2) is described as a bounded domain in a subspace of J3(CxO) ... M. Ise obtained a realization
of the form ...[of elements of]... a in CxO + CxO ... The element a in CxO + CxO determines a
transformation of J3(CxO) ... whose matrix ... [can be written as] ...

      0   z1 0 
A =   0   0  z2
      0   0  0 

... The bounded realizatioins of the noncompact dual of E6 / SO(10)xSO(2) obtained by ... Ise ... [is] ... the
same as the realization obtained from the Tits construction [as a bounded domain in the vector space
J3(CxO)] ...".

 

In Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji Kaneyuki, Adam
Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), Soji Kaneyuki says (at pages 113, 127, 124, 160,
174-176): "... a semisimple GLA [Graded Lie Algebra] has the form

g = SUM(-v < k < +v) g(k)

with g(-v) =/= 0. Such a GLA is called a GLA of the v-th kind. ... the pair (Z,t) is the associated pair,
where Z is the characteristic element and t is a grade-reversing Cartan involution. ... Let g ... be a real
simple GLA of the v-th kind, and (Z,t) be the associated pair. Let Go be the group of grade-preserving
automorphisms of G. ... Let U = Go exp(g(1) + ... + g(v)), which is a parabolic subgroup of G. The real
flag manifold M = G/U is called a flag manifold of the v-th kind. ... The Shilov boundary of an
irreducible bounded symmetric domain is a flag manifold of the 1st kind or of the 2nd kind,
according as the domain is of tube type or not. ... EXCEPTIONAL SIMPLE GLA'S OF THE SECOND
KIND [include] ...

(e7) g = E6(-14), II = BC2, II1 = {gamma2},

g(0) = so(1,7) + R + iR, [gauge bosons in VoDou Physics]
dim g(-1) = 16, [fermion particles + antiparticles in VoDou Physics]
dim g(-2) = 8, [spacetime + internal symmetry space in VoDou Physics]

... The element I lies in g(0), and ad(I) gives a complex structure on g(-1). Thus g(-1) is C-linearly
isomorphic to g~+(-1) ...[where ~ denotes a complex GLA of the 2nd kind, sort of a complexification of g, whose
characteristic element is Z0]... consider the two graded subalgebras of Cg:
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g_ev = g(-2) + g(0) + g(2) ,

g' = g(-2) + g'(0) + g(2) ,

where g'(0) = [ g(-2) , g(2) ] . Let n = { X in g(0) : [ X , g(-2) ] = 0 } ...

g(0) = g'(0) + n (direct sum) ...

... g_ev for ... simple GLA of the 2nd kind ...[include]...

(e7) ( E6(-14), so(2,8) + iR )

... Let M = G/Go be the simple reducible pseudo-Hermitian symmetric space associated with a complex
simple GLA ... the root system delta(g,c) is either of type BCr or Cr, where r is the split rank of M. ... the
minimal dimensional G-orbit Mr is flag manifold of the 2nd kind ... [if] ... delta(g,c) is of type BCr ... Let
Er be the isotropy subgroup of G ... Let er = LieEr ...

er = g~((-2) + g~(-1) + g(0) , if delta(g,c) is of type BCr ...

Er = C(Z,Z0) exp(g~(-2) + g~(-1)) , if delta(g,c) is of type BCr ...

where C(Z,Z0) is the centralizer of the two elements Z and Z0 in G. ... G = C(Z,Z0) Ad(g) ... a ... simple
reducible pseudo-Hermitian symmetric space of type BCr and the corresponding minimal dimensional
boundary orbits Mr ...[is]...

M = EC6 / Spin(10,C) C* ,

Mr = E6 / Spin(8) T2 , r = 3.

[where T2 = S1 x S1 = U(1) x U(1)] ...".

The structure of M3 = E6 / Spin(8) T2 is an important mathematical structure in VoDou Physics. In
particular, the non-tube-type Type V exceptional domain has a Shilov boundary that is a flag manifold of
the 2nd kind, corresponding to its 2-graded GLA, in which:

grade 0 corresponds to gauge bosons in VoDou Physics.
grades +/- 1 correspond to fermion particles + antiparticles in VoDou Physics.
grades +/- 2 correspond to spacetime + internal symmetry space in VoDou Physics.

 

In math.CV/9905183, Wilhelm Kaup and Dmitri Zaitsev say (about E6 / SO(10)xU(1): "... the
exceptional bounded symmetric domain of [ complex ] dimension 16... non-compact type E III ... has
rank 2 and the Shilov boundary S: = S2 has CR-dimension 8 and CR-codimension 8. On S the group
Spin(10) acts transitively and the reduction ... of S is the symmetric Hermitian manifold SO(10) / (SO(2) x
SO(8)), the complex nonsingular quadric of dimension 8. The group AutCR(S) is a non-compact simple
exceptional real Lie group of type E6 and has dimension 78. ...". They say that the EIII domain is NOT a
tube-type domain, and that "... the Shilov boundary of a bounded symmetric domain of tube type is
totally real ...".

 

In Algebraic Structures of Symmetric Domains, by Ichiro Satake (Iwanami Shoten and Princeton
University Press 1980), Ichiro Satake says (at pages 128, 116-118): "... given data ( U, V, W, H ), where
U is a vector space over R of dimension m (>0) and V is a vector space over C of dimension n ... W is a

http://xxx.lanl.gov/abs/math.CV/9905183
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(non-degenerate) open convex cone in U (with vertex at the origin) and H is a hermitian map VxV -> Uc
(C-linear in the second variable and C-antilinear in the first). ... assume that H is W-positive ... H(v,v) in
W - {0} for all v in V, v=/= 0. Then by definition the Siegel domain S = S(U,V,W,H) is given by

S = { (u,v) in Uc x V | Im(u) - H(v,v) in W }

... When V = {0}, we obtain a "tube domain"

S = U + iW = { u in Uc | Im(u) in W },

which is also called a Siegel domain of the first kind. In general, any Siegel domain (of the second kind)
S(U,V,W,H) contains a tube domain U + iW as the zero section { v = 0 }. ... Any Siegel domain is
holomorphically equivalent to a bounded domain. ...

... in the following list ... dimensions of G, V, U are to be understood as the real one, while dim D is
always the complex one. The symbol ~ stands for an isogeny. ...

(V) G = (2E6,2) (K ~ Spin(10) x SO(2)), r = 2, dim G = 78, dim D = 16 ...

For b = 2 ... Gk(1) = C(1), V(1) = C, rho(1) = id,

Gk(2) ~ R* x Spin(7,1), V(2) = C8, rho(2) = spin,

dim V = 16 (C-type), dim U = 8. ...".

 

In Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji Kaneyuki, Adam
Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), Adam Koranyi says (at page 218): "... S_T = ... =
K_T / L_T is a (real) Riemannian symmetric space. In the tube type case this is the whole Bergman-
Shilov boundary. In the general case S is a fiber space over K / K_T with fiber S_T. ...".

 

Adam Koranyi and Joseph A.Wolf, in Ann. Math. 81 (1965) 265-288, say (at pages 275-277): "... 4.9
Theorem. Let S be the Bergman-Shilov boundary of M = [ G0 / K ] = G0(x) [ embedded as the lower
hemisphere ] in M*; let L and L1 be the isotropy subgroups of K and K1 at c(x). Then:

1. S = K(c(x) = K / L and dim S = dim p2 + (1/2) dim p1 > (1/2) dim M.
2. K(c2(x)) is a totally geodesic complex submaifold of M*, and is thus a compact hermitian
symmetric space; the isotropy subgroup of K at c2(x) is the analytic subgroup K' with Lie algebra k',
so K(c2(x)) = K / K'.
3. The map k(c(x)) -> k(c2(x)) is a fibering of S over K(c2(x)); the fibre over k(c2(x)) is
k(K1(c(x))), which is totally geodesic in M*, riemanian symmetric and isometric to K1 / L.
4. The following statements are equivalent:

(i) Z is in a three-dimensional simple subalgebra.
(ii) the Cayley transform c has order 4, i.e., g = g1.
(iii) S is a totally geodesic submanifold of M*, so S is riemannian symmetric and the largest
connected group of isometries consists of the motions induced by K.
(iv) The dimension of S is half of the real dimension of M.
(v) K(c2(x)) is a single point. ...

... 4.10 Example. Let M be the open unit ball in complex euclidean space Cn. Then [ its compact dual
space ] M* is the complex projective space CPn ... S [ the Shilov boundary ] is the full topological
boundary S(2n-1) of M [ embedded as the lower hemisphere ] in M*, K(c2(x)) is the polar hyperplane
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CP(n-1) to x in M*, and the fibering S -> K(c2(x)) is the usual circle bundle S(2n-1) -> CP(n-1). ...".

 

Joseph A. Wolf, in his article Fine Structure of Hermitian Symmetric Spaces, in the book Symmetric
Spaces (ed. by Boothby and Weiss, Marcel Dekker 1972), says (at page 292): "... Classification of
Boundary Components. ... of an irreducible Hermitian symmetric space of noncompact type and rank r.
For each integer m, 0 < m < r, there is just one G0-equivalence class { Xm,0 } of boundary component of
symmetric space rank m ... X0,0 is a single point, and the Xm,0 are given by ... X0 = Xr,0 ...

X0 = E6 / SO(10)xSO(2); here r = 2 and X1,0 is the open unit ball in C5. ...".

 

If, for this non-tube case of Type V,

the base space of the fibration is regarded as the full topological boundary S9 of the open unit ball in C5,
which S9 has the circle fibration S1 -> S9 -> CP4, and

the real fiber is regarded as S1xS7

then the Shilov boundary for EIII may be regarded as being a bundle made up of S1xS7, S1, and CP4.

Here I regard the Shilov boundary for EIII as a bundle with fibre S1xS7 and base space S9 with its
own fibration S1 -> S9 -> CP4.

The Shilov boundary fibre S1xS7 is real Riemannian symmetric space.

The structure of CP4 is related to the structure of Twistors, and that CP4 has a totally geodesic embedding
of CP4 in the quadric Q8 in CP9 in C10.

CP4 = CP0 u CP1 u CP2 u CP3 u C4 , and the unit sphere in C4 is the 7-sphere S7, so that the Shilov
boundary base space bundle S1 -> S9 -> CP4 contains an S1xS7 that is isomorphic to the fibre
S1xS7 and has complex structure related to the CP4. The complex structure of E6 can be seen by
considering the 78-45-1 = 32-real-dimensional complexified Octonion projective plane (CxO)P2 = E6 /
(Spin(0,10) x U(1)).

Since S1 = RP1, each S1xS7 is isomorphic to the Shilov boundary for SO(10) / SO(8)xU(1), which is the
Lie sphere RP1 x S7.

In the D4-D5-E6-E7-E8 VoDou Physics model:

the representation space for the 8 first-generation fermion particles would correspond to the Shilov
boundary real fibre Lie sphere RP1 x S7;
the representation space for the 8 first-generation fermion anti-particles would correspond to the
Shilov boundary base manifold S1xS7 = RP1xS7, with the base manifold S7 being embedded in the
CP4 of the Shilov boundary base space bundle S1 -> S9 -> CP4. 

 

 

Type VI exceptional domain to Type EVII rank=3 space E7 / E6xU(1)  It is of tube type. 

The Type VI domain,
related to Graded Lie Algebras I11, I12, and I18,
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is used in the D4-D5-E6-E7-E8 VoDou Physics model in describing the MacroSpace of the Many-
Worlds. It has 133-78-1 = 54 real dimensions. The 54 = 2x27 dimensions correspond to a complexification
of a 27-dimensional bosonic string M-theory that could represent Timelike Brane Universes.

 

In math.RA/0001083, C.H. Barton and A. Sudbery say: "... most exceptional Lie algebras are related to
the exceptional Jordan algebra of 3 x 3 hermitian matrices with entries from the octonions, O. ... this
relation yields descriptions of certain real forms of the complex Lie algebras

F4 ... which can be interpreted as octonionic versions of ... the Lie algebra of antihermitian 3 x 3
matrices ...
E6 ... which can be interpreted as octonionic versions of ... the Lie algebra of .... special linear 3 x 3
matrices and ...
E7 which can be interpreted as octonionic versions of ... the Lie algebra of ... symplectic 6 x 6
matrices. ...".

In Exceptional Lie Algebras and the Structure of Hermitian Symmetric Spaces, by Daniel Drucker (AMS
1978), Daniel Drucker gives "... a description of the noncompact dual of E7 / E6xSO(2) as a bounded
domain in the vector space J3(CxO) ...[the complexification of the exceptional Jordan algebra J3(O)] ...".

From another point of view, the Symmetric Space E7 / E6xU(1) can be represented as the 2x27 = 54-real
dimensional Complexification of the Jordan algebra J4(Q)o = J3(O).

In math.CV/9905183, Wilhelm Kaup and Dmitri Zaitsev say that E7 / E6xU(1) and SO(n+2) /
SO(n)xU(1) give tube-type domains, and that "... the Shilov boundary of a bounded symmetric
domain of tube type is totally real ...".

 

In Algebraic Structures of Symmetric Domains, by Ichiro Satake (Iwanami Shoten and Princeton
University Press 1980), Ichiro Satake says (at pages 128, 116-118): "... given data ( U, V, W, H ), where
U is a vector space over R of dimension m (>0) and V is a vector space over C of dimension n ... W is a
(non-degenerate) open convex cone in U (with vertex at the origin) and H is a hermitian map VxV -> Uc
(C-linear in the second variable and C-antilinear in the first). ... assume that H is W-positive ... H(v,v) in
W - {0} for all v in V, v=/= 0. Then by definition the Siegel domain S = S(U,V,W,H) is given by

S = { (u,v) in Uc x V | Im(u) - H(v,v) in W }

... When V = {0}, we obtain a "tube domain"

S = U + iW = { u in Uc | Im(u) in W },

which is also called a Siegel domain of the first kind. In general, any Siegel domain (of the second kind)
S(U,V,W,H) contains a tube domain U + iW as the zero section { v = 0 }. ... Any Siegel domain is
holomorphically equivalent to a bounded domain. ...

... in the following list ... dimensions of G, V, U are to be understood as the real one, while dim D is
always the complex one. The symbol ~ stands for an isogeny. ...

(VI) G = (E7,3) (K ~ (E6) x SO(2)), r = 3, dim G = 133, dim D = 27 ...

For b = 3 ... Gk(1) = {1}, Gk(2) ~ R* x (E6,2),

dim V = 0, dim U = 27 ( U = H3(O) ). ...".

http://xxx.lanl.gov/abs/math.RA/0001083
http://xxx.lanl.gov/abs/math.CV/9905183
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In Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji Kaneyuki, Adam
Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), Soji Kaneyuki says (at pages 105-106, 127, 130-
131): "... By a symmetric R-space we mean a compact irreducible Hermitian symmetric space or a real
form (i.e., the set of fixed points by an involutive anti-holomorphic isometry) of it. The class of
symmetric R-spaces contains the Shilov boundaries of bounded symmetric domains of tube type. ...
For an irreducible symmetric domain of tube type with dimension greater than 1, we show the coincidence
of the causal automorphism group of the Shilov boundary and the full holomorphic automorphism group
of the domain. ... The Shilov boundary of an irreducible bounded symmetric domain is a flag manifold of
the 1st kind or of the 2nd kind, according as the domain is of tube type or not. ... Symmetric R-spaces
[include] ... Shilov type (the Shilov boundaries of irreducible bounded symmetric domains of the tube
type); ...

Q_2,q+1(R) = S1 x Sq ,
T . E6 / F4 ... ".

 

Note that S1 x Sq is the Lie sphere RP1 x S(n-1) Shilov boundary for SO(n+2) / SO(n)xU(1).

Since the 1-torus T is the 1-sphere S1, and since E6 / F4 is the traceless 26-dimensional Jordan subalgebra
J3(O)o, you can write the Shilov boundary of the Type VI domain of the type EVII space E7 /
E6xU(1) as

S1 x J3(O)o .

In the D4-D5-E6-E7-E8 VoDou Physics model, the Shilov boundary (1+26)=27-dimensional S1 x J3(O)o
may represent a 27-dimensional bosonic M-theory of the MacroSpace of the Many-Worlds.

The S1 x J3(O)o Shilov boundary can be considered to be an imaginary quaternification of the Shilov
boundary for SO(10) / SO(8)xU(1), or in other words an imaginary quaternification of the Lie
sphere RP1 x S7, with real dimension 8+8+8 = 24, plus an SU(2) (imaginary quaternions) that can be
represented by the 3-sphere S3, for a total of 24 + 3 = 27 real dimensions.

This structure is consistent with the quaternionic structure of E7 as can be seen by considering the
quaternionified Octonion projective plane, which is the 133-66-3 = 64-real-dimensional space (QxO)P2 =
E7 / (Spin(0,12) x SU(2)).

Since each of the imaginary quaternions has the same signature (unlike the real 1 and imaginary i of the
complex numbers), the 27-real-dimensional Shilov boundary could be a totally real part of the boundary
of the 27-complex-dimensional domain of Type EVII corresponding to E7 / E6xU(1).
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In the image, the 3-sphere S3 is represented by 3 of the 4 Clifford-Hopf circles of the 24-cell. ( I apologize
that my illustration above can be seen on close inspection to be technically inaccurate since its interlocking red, blue, and green
circles have the linking of Borromean Rings instead of Clifford-Hopf circles. ) The 27-dimensionality of the Shilov
boundary corresponds to the 27-dimensionality of the exceptional Jordan algebra J3(O).

What about the non-Shilov Boundary Complex Part of the 27-complex-dimensional domain of Type EVII
corresponding to E7 / E6xU(1) ?

Could it represent structure in the MacroSpace of the Many-Worlds that is related to the Type EIX rank=4 space E8 /
E7xSU(2) ?

 

  

Amassa Fauntleroy has written a paper, math.AG/0104112, Projective Ranks of Compact Hermitian Symmetric
Spaces, whose abstract states:

"Let M be a compact irreducible Hermitian symmetric space and write M=G/K, with G the group of
holomorphic isometries of M and K the stability group of the point of 0 in M.

We determine the maximal dimension of a complex projective space embedded in M as a totally geodesic
submanifold."

 

 

Other Symmetric Spaces, non-Hermitian, do not have the complex structure necessary to form Bounded
Complex Domains. Such other Symmetric Spaces may have other types of structure, such as quaternionic. The

other spaces include:

Type AI rank=(n-1) space SU(n) / Spin(n)

Type AII rank=(n-1) space SU(2n) / Sp(n)

Type BDI rank=min(p,q) space Spin(p+q) / Spin(q)xSpin(q) for (p,q =/= 2)

Type CII rank=min(p,q) space Sp(p+q) / Sp(q)xSp(q)

http://xxx.lanl.gov/abs/math.AG/0104112
http://xxx.lanl.gov/abs/math.AG/0104112
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Type EI rank=6 space E6 / Sp(4)

Type EII rank=4 space E6 / SU(6)xSU(2)

Type EIV rank=2 space E6 / F4

This 78-52 = 26 dimensional symmetric space is the set of OP2 in (CxO)P2, and corresponds
to the traceless 26-dimensional Jordan subalgebra J3(O)o of the 27-dimensional exceptional
Jordan algebra J3(O), and to the 26-dimensional representation of F4.

The 26 dimensions correspond to a 26-dimensional bosonic String Theory that could represent
the Bohm Potential of the Many-Worlds Quantum Theory.

In Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji
Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), Soji Kaneyuki says
(at pages 139-141) [Here I use J(3)(O) etc instead of the notations H(3)(O) etc used in the quoted work.]: "...
open orbits ... and their coset space expressions ...[that]... are what Koecher calls omega-
domains ...[include]...

(I11) { X in J3(O') : N(X) > 0 }, { X in J3(O') : N(X) < 0 },

where N denotes the reduced norm of J3(O'). Both are expressed as R+ x E6(6) /
F4(4) ...

(I12) J(3-i,i)(O), i - 0,1,2,3.

J(3,0)(O) and J(0,3)(O) are expressed as R+ x E6(-26) / F4
J(2,1)(O) and J(1,2)(O) are expressed as R+ x E6(-26) / F4(-20) ...

(I18) { X in J3(O)^C : N(X) =/= 0 } = C* x E6^C / F4^C ,

where N denotes the reduced norm of the Jordan algebra J3(O)^C ...".

 

In math.RA/0001083, C.H. Barton and A. Sudbery say: "... most exceptional Lie algebras are
related to the exceptional Jordan algebra of 3 x 3 hermitian matrices with entries from the
octonions, O. ... this relation yields descriptions of certain real forms of the complex Lie
algebras

F4 ... which can be interpreted as octonionic versions of ... the Lie algebra of
antihermitian 3 x 3 matrices ...
E6 ... which can be interpreted as octonionic versions of ... the Lie algebra of .... special
linear 3 x 3 matrices and ...
E7 which can be interpreted as octonionic versions of ... the Lie algebra of ...
symplectic 6 x 6 matrices. ...".

 

E6 can be considered to be made up of two representations of F4:

the 52-dimensional adjoint representation, which corresponds to
28-dimensions for gauge bosons - D4 in B4 in F4 and D4 in D5 in E6;
8 dimensions for spacetime plus internal symmetry space - B4/D4 and the Shilov boundary for
D5/D4xU(1); and

http://xxx.lanl.gov/abs/math.RA/0001083
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16 = 8+8 dimensions for fermion particles+antiparticles = F4 /B4 and the Shilov boundary for
E6/D5xU(1)

plus

the minimal non-trivial 26-dimensional representation, which corresponds to the non-Shilov
Boundary Complex Parts of

8-complex-dimensional D5/D4xU(1); and
16=8+8-complex-dimensional E6/D5xU(1),

so that

E6 / F4 corresponds to the Complex Part of E6 in the D4-D5-E6-E7-E8 VoDou Physics model, and

F4 corresponds to the D4+Shilov Boundaries Part.

The D4+Shilov Boundaries Part of E6 represents gauge bosons, spacetime plus internal symmetry
space, and fermions;

The Complex Part of E6 represents the possibilities of the Many-Worlds, through its role in the
Shilov Boundary for E7 / E6xU(1), that describes the MacroSpace of the Many-Worlds.

 

Type EV rank=7 space E7 / SU(8)

Type EVI rank=4 space E7 / Spin(12)xSU(2)

This 133-66-3 = 64 dimensional symmetric space is the quateroctonionic projective plane
(QxO)P2, and corresponds to the full spinor representation of Spin(12).

Type EVIII rank=8 space E8 / Spin(16)

This 248-120 = 128 dimensional symmetric space is the octooctonionic projective plane
(OxO)P2, and corresponds to a half-spinor representation of Spin(16).

Type EIX rank=4 space E8 / E7xSU(2)

This 248-133-3 = 112 dimensional symmetric space,
related to Graded Lie Algebras e16, e18, and e30; and g(ev) types e16, e18, and e30;

is used in the D4-D5-E6-E7-E8 VoDou Physics model in describing the Algebraic and
Geometric Structure of the MacroSpace of the Many-Worlds, with the 112 = 4x28 dimensions
corresponding to a quaternification of a 28-dimensional bosonic string F-theory that could
represent Spacelike Brane Universes.
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The image shows the 112 dimensions as a total quaternification of the Shilov boundary for E7
/ E6xU(1), that is, 4 of those 27-dimensional Shilov boundaries, plus for 3 of the 4 a 3-sphere
S3 represented by the 3 + 1 fundamental tori of its Hopf Fibration. ( I apologize that my illustration
above can be seen on close inspection to be technically inaccurate since its interlocking red, blue, and green circles
have the linking of Borromean Rings instead of Clifford-Hopf circles. )

Each of the four 27-dimensional components corresponds to the 27-dimensionality of the
exceptional Jordan algebra J3(O), and each combined with its corresponding Clifford-Hopf
circle represents a copy of the 28-dimensional Jordan algebra J4(Q).

Therefore, the Symmetric Space E8 / E7 x SU(2) can be represented as the 4x28 = 112-real
dimensional Quaternification of the 28-dimensional Jordan algebra J4(Q).

 

Type FI rank=4 space F4 / Sp(3)xSU(2)

Type FII rank=1 space F4 / Spin(9)

This 52-36 = 16 dimensional symmetric space is the octonionic projective plane OP2, and
corresponds to the spinor representation of Spin(9).

Type G rank=2 space G2 / Spin(4)

Here is another list, with some descriptions of further properties.

References: See Encyclopedic Dictionary of Mathematics, second edition, MIT Press 1993; Hua, Harmonic Analysis
of Functions of Several Complex Variables in the Classical Domainsm Am. Math. Soc. 1979; Helgason, Differential
Geometry, Lie Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and Geometric Analysis, Academic
1984; Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, Geometry of Lie Groups, Kluwer 1997; Gilmore,
Lie Groups, Lie Algebras, and Some of Their Applications, John Wiley 1974; Edward Dunne's web site; Coquereaux
and Jadczyk, Conformal Theories, Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains,
Reviews in Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB
pdf file.
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http://www.math.okstate.edu/%7Edunne/LieGroups/HermitianSymmetricSpaces.html
http://www.cpt.univ-mrs.fr/%7Ecoque/
http://www.cassiopaea.org/
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
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The 4-dimensional 24-cell can be expanded using the Golden Ratio to a
240-vertex real version of the Witting polytope.

 

The above image is a 130k Mac GifBuilder animation 
of a 4-dimensional rotation of a 24-cell.  

 
It is a stereo pair that will (for many people) fuse into 
a 3-dimensional view of a 3-dim projection of the 24-cell. 

The colors code the 4th dimension: 
Green is the present; 
Red is the past; and 
Blue is the future. 

 
Things get blurry at the end of each loop, 

as the (interlaced) gifs are reloaded for each loop. 
 

It will loop forever on Netscape, 
so when you are tired of it, 
go back to the previous page, 

or click below to go to my Home Page.
 

 
If you want to see smoother animation, 

and can download and view a 742k Mac Quicktime .mov animation, 
HERE IS A MAC QUICKTIME .MOV.  
It can be played in a loop.  

 
The underlying graphics were generated by a C program 

written by Michael Gibbs, e-mail address JMTSGibbs@aol.com 
and WWW URL members.aol.com/jmtsgibbs/index.htm.  

 
He wrote a BinHex Mac version called Draw4D27.hqx. 

You can click to load it.  If you do, you should also load: 
ReadMe4D, 24Cell, Hypercube, Cross, Simplex,

Grid, 24vertex, LC24vertex,
45pt27ln, 135pt27ln, and 27-lineComments,

which are text or data files to be 
put in the same Mac folder as Draw4D27.hqx.

The total size of Draw4D27.hqx and 
the text and data files is about 130k.  

 
 

The animation shows different perspectives of the 24-cell, 
including but not limited to the one 

http://iawww.epfl.ch/Staff/Yves.Piguet/clip2gif-home/GifBuilder.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/anim24c.mov
http://members.aol.com/jmtsgibbs/index.htm
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Draw4D27.hqx
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with a past vertex (1 vertex, 
present cube+octahedron+cube (8+6+8 vertices), 

and future vertex (1 vertex), 
in which the two sets of present cube vertices coincide, 

so that the present figure looks like a rhombic dodecahedron 
(the animated gif above is almost like it, but not quite, 

as the present and past cube vertices do not quite coincide 
so that the past and future vertices do not overlap). 

Two perspectives of the 24-cell are: 

which has a central 12-vertex cuboctahedron 

and 

which has a central 14-vertex rhombic dodecahedron
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The 4-dimensional 24-cell, with 24 vertices and 24 octahedral cells, 
is the only self-dual and centrally symmetric real polytope

in any dimension. 
The central cuboctahedral representation is dual 

to the central rhombic dodecahedral representation. 
The 48 vertices of both representations combined 

forms the 4-dimensional root vector diagram 
of the 52-dimensional exceptional Lie Group F4, 

which has fibration F4 / Spin(9) = OP2, the Octonion Projective Plane.  

Here is a different perspective illustration, patterned after Fig. 172 of Geometry and the Imagination (Anschauliche
Geometrie) by David Hilbert and S. Cohn-Vossen (Chelsea 1952), with 12 green vertices of a central cuboctahedron, 6
red vertices of an inner octahedron, and 6 blue vertices of an outer octahedron:

The Hilbert - Cohn-Vossen perspective is useful in understanding conformal graviphoton physics of the D4-D5-E6-
E7-E8 VoDou Physics model.

 

 

Michael Gibbs also wrote versions of the polytope software in other computer languages, including DOS and Java, and
his other versions generate some more polytopes,
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including:

120-cell 
 

and 

600-cell. 

You can build a 600-cell, which has 120 vertices, from a 24-cell, which has 24 vertices and 96 edges.

To see how this works, it is convenient to view the 24-cell from a perspective in which it has a past octahedron (6
vertices), a present cuboctahedron (12 vertices), and a future octahedron (6 vertices). This figure

varies only slightly from that, so that the two octahedra in the figure do not overlap.

The 24-vertex 24-cell is made up of the 12-vertex cuboctahedron is the green central 3-dim cuboctahedron in the 3-
dim hyperplane at 4th dim coordinate = 0

plus the blue (at 4th dim coordinate +1) octahedron and the red (at 4th dim coordinate -1) octahedron.

Now (not shown on the image) mark off Golden Ratio (in a consistent way) points on each of the 96 edges of the 24-
cell.

The 24 vertices of the 24-cell plus the 96 Golden Ratio points should give you the 600-cell 4-dim polytope with 120
vertices, which is the 4-dim version of the icosahedron.

You can then go beyond the 4-dimensional 120-vertex 600-cell to form the 240 vertices of the 8-dimensional real
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version of the Witting Polytope:

The 120 vertices of the 600-cell correspond to half (say, for example, the half in the Northern Hemisphere of a 7-
sphere in 8-dimensional space) of the 240 vertices of the 8-dimensional real version of the Witting Polytope, where the

8-dimensional space is formed by considering the "square root of 5" part of the 4-dimensional coordinates as
independent coordinates in 4 new dimensions.

The 24 vertices of the 24-cell correspond to the 24 dimensions of the Leech Lattice.

Click here to see a Java Applet by Michael Gibbs that shows these polytopes, and more, and
lets you rotate them in 4-dimensional space.

 

Frans Marcelis has made an animation morphing a 24-cell into its dual 24-cell and back:

The Morphing Path of each Vertex is a Hopf Circle.

 

 
 

Tony Smith's Home Page

......

http://members.home.nl/fg.marcelis/mathemathics.htm
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Tony's Home

Among the Multiverses of the Many-Worlds, can you choose

the Fate of your World?
Many-World Choices
Example
Experiments
Resonant Consciousness and Quantum Game Theory

Clover
Uwa

Marcus Chown, in the article Taming the Multiverse in New Scientist (14 July 2001, pages 27-30), says: "... David
Deutsch ... thinks ... the multiverse ... could make real choice possible. In classical physics, he says, ... the future is
determined absolutely by the past. So there can be no free will. In the multiverse, however, there are alternatives; the
quantum possibilities really happen. Free will might have a sensible definition, Deutsch thinks, because the alternatives
don't have to occur within equally large slices of the multiverse.

"By making good choices, doing the right thing, we thicken the stack of universes in which versions of us live
reasonable lives,"

he says. "When you succeed, all the copies of you who made the same decision succeed too. What you do for the better
increases the portion of the multiverse where good things happen." ...".

 

Wben you consider the consequences of what we do during our lives, bear in mind what Jon (Dr. Manhattan) said in
Watchmen (by Alan Moore and Dave Gibbons, DC Comics 1986, 1987):

"... Nothing EVER ends. ...". Each and every thing we do is a move in a vast never-ending Quantum Game.

For example, widespread good will and cooperation in the wake of New York's 911 disaster might, in less than a year,
fall to the back of people's minds after they lose a trillion dollars to Corporate Fraud and Greed.

http://www.newscientist.com/
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For an unrealistically distorted and oversimplified illustrative example, suppose that

your World is post-World War II Earth;

one Fate is Nuclear Self-Destruction of Humanity;

an alternative Fate is Unification with a Galactic Civilization.

Also suppose that

from time to time between World War II and the year 2000, Humanity must collectively choose a Fork in the Path of
Fates, one of three Fates: Nuclear Self-Destruction, Delay, or Unification.

Further, suppose that

you have some limited power to influence, but not conclusively determine, which Fork Humanity chooses, and that
your job, or mission, is to help Humaninity make the right choice.

You might say that Fate has 3 Forks:

to a Bad Basin of Attraction of the Quantum Potential Landscape;

to Delay, Sit on the Fence, and stay on the Boundary Between Basins;

to a Good Basin of Attraction.

 

BASIN OF                              BASIN OF
ATTRACTION                            ATTRACTION

|
|
|

   NUCLEAR                  |                 GALACTIC   
 SELF-DESTRUCTION               |                UNIFICATION     

|
|
|
|
|
|

about 1950 - Berlin, Roswell? 
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
/      |      \

/       |       \
/        |        \

               Berlin Airlift    |  Contact with Roswell Spacecraft
            causes Nuclear War  |     of Galactic Civilization   

|
|
|
|
|
|

about 1973 - Israel, GRBs? 
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
/      |      \
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/       |       \
/        |        \

       1973 Arab-Israeli War    |  Decoding of Gamma Ray Burst   
  goes Nuclear         |        Messages from  

                           |     Galactic Civilization 
|
|
|
|
|
|

on to other Forking Paths in the Future
|
|
|
|
|

With respect to a World in a Good Basin, your mission is a success.

With respect to a World in a Bad Basin, your mission is a failure.

With respect to a World that is on the Boundary Between Basins, you still have work to do and a mission to carry out.

 

With respect to the Sum of All Worlds, your work is over for the Worlds that have already gone to the Good or Bad
Basins, but is actively ongoing for the Worlds on the Boundary Between Basins.

Therefore, if your perception is of the World that demands most of your attention, and your attention, through the
Quantum Zeno Effect and the Quantum Anti-Zeno Effect, chooses the World of the Many-Worlds to which you are
paying attention, then

your perception is most likely to be that you live in a World on the Boundary Between Basins.

Resonant Connections in MacroSpace would allow you to interact with other things, including Other Consciousnesses,
in using the Quantum Zeno Effect and the Quantum Anti-Zeno Effect to choose the World of the Many-Worlds.

 

Experiments on Resonant Connections:

In their paper Correlations of Random Binary Sequences with Pre-Stated Operator Intention: A Review of a 12-Year
Program, an essay originally published in the Journal of Scientific Exploration, Vol. 11, No. 3, pp. 345&endash;367,
1997, R. G. Jahn, B. J. Dunne, R. D. Nelson, Y. H. Dobyns, and G. J. Bradish of Princeton Engineering Anomalies
Research (PEAR), School of Engineering and Applied Science, Princeton University, say:

"... Strong correlations between output distribution means of a variety of random binary processes
and pre-stated intentions ... have been established over a 12-year experimental program. ... Although
the absolute effect sizes are quite small, of the order of 10^(&endash;4) bits deviation per bit processed,
over the huge databases accumulated the composite effect exceeds 7 sigma (p = 3.5 x 10^(&endash;13) ).
... Data generated by operators far removed from the machines and exerting their efforts at times
other than those of machine operation show similar effect sizes and structural details to those of the
local, on-time experiments. Most other secondary parameters tested are found to have little effect on the
scale and character of the results, with one important exception: studies performed using fully
deterministic pseudorandom sources, either hard-wired or algorithmic, yield null overall mean
shifts, and display no other anomalous features. ...

The machine employed in the "benchmark" experiments of this program is a microelectronic random

http://www.princeton.edu/%7Epear/correlations.pdf
http://www.princeton.edu/%7Epear/correlations.pdf
http://www.princeton.edu/%7Epear/
http://www.princeton.edu/%7Epear/
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event generator (REG) driven by a commercial noise board (Elgenco #3602A - 15124), involving a
reverse-biased semi-conductor junction, precision preamplifiers, and filters. ...

Over a 12-year period of experimentation, 91 individual operators, all anonymous, uncompensated adults,
none of whom claimed unusual abilities, accumulated a total of 2,497,200 trials distributed over 522
tripolar series in this benchmark experiment. ...

Most operators simply attend to the task in a quiet, straightforward manner. A few use meditation or
visualization techniques or attempt to identify with the device or process in some transpersonal manner;
others employ more assertive or competitive strategies. Some concentrate intently on the process; others
are more passive, maintaining only diffuse attention to the machine and diverting their immediate focus to
some other activity, such as glancing through a magazine, or listening to music. We find little pattern of
correlation of such strategies with achievement. Rather, the effectiveness of any particular operational
style seems to be operator-specific and transitory; what seems to help one operator does not appeal to
another, and what seems to help on one occasion may fail on the next. ... the most effective operators tend
to speak of the devices in frankly anthropomorphic terms, and to associate successful performance with
the establishment of some form of bond or resonance with the device, akin to that one might feel for one's
car, tools, musical instruments, or sports equipment. ...

there is some indication that the total operator performance distribution has three components: a) three
outstanding female datasets; b) 38 female datasets indistinguishable from a chance distribution; and c) 50
well-distributed male datasets compounding to significant positive performance. ... while a majority of the
males succeed in both directions of effort [intention to get higher or lower output], most of the females'
low intention results are opposite to intention. ...

a peak of initial success is followed by sharp reduction on the second and third series, whereafter the
effect gradually recovers to an asymptotic intermediate value over the higher series numbers ...

these operator/machine aberrations continue to manifest in a substantial body of experiments wherein
operators are physically separated from the devices by distances of up to several thousand miles, again
with no statistically detectable dependence of the effect sizes on the degree of separation. ...

"off-time" experiments have ranged from 73 hours before to 336 hours after machine operation, and
display a scale and character of anomalous results similar to those of the locally generated data ... In fact,
the overall mean shift in the high-intention efforts in these "off-time" remote experiments is twice as large
as that in the "on-time" remote data, although this difference is not statistically significant, given the
smaller size off-time database. As with the distance separations, no dependence of the yield on the
magnitude of the temporal separations is observed over the range tested. ...".

With respect to other similar experiments, a PEAR web page also states:

"... Pairs of operators with shared intentions are found to induce further anomalies in the experimental
outputs, especially when the two individuals share an emotional bond. ...

Venues that appear to be particularly conducive to such field anomalies include small intimate groups,
group rituals, sacred sites, musical and theatrical performances, and charismatic events. In contrast, data
generated during academic conferences or business meetings show no deviations from chance. ...".

 

Many-Worlds as an Environment for Resonant Consciousnesses:

Let * represent a given state of the ManyWorlds, and let o represent various possible future states:

http://www.princeton.edu/%7Epear/2.html
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o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

The given state * might be a human mind, or a rock, or a glass of water, or anything else.

If there is no Resonant Connection between the given state * and the possible future states o, then the future of * will
be spread at random among the possible future states o, each of which will become an actual future state * in the
Worlds of the ManyWorlds:

*     *       *     *
\   /         \   /
\ /           \ /
*     * *     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

If there is a Resonant Connection between the given state * and one of the possible future states o:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

then the future of * will be concentrated at the possible future states related to the Resonant Connection o, and the
Non-Resonant possible future states o will be reduced or eliminated (depending on the strength of the Resonant
Connection) from the set of each of which will become an actual future states * in the Worlds of the ManyWorlds:

o     o       *     *
\   /         \   /
\ /           \ /
o     o o     *
\   /   \   /
\ /     \ /
o       *
\     /
\   /
\ /
*

From this point of view, the set of all Worlds of the ManyWorlds looks like an environment in which ManyWorlds
Abstract Beings live and interact by Resonant Connections

*     *       *     *
\   /         \   /
\ /           \ /
*     * o     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
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\ /
*

Among different Basins of Attraction (such as * and *) in the ManyWorlds, how do you
determine what are optimal interactions ?

IFA, Torah-Talmud, and Zhen-Shan-Ren

Li Hongzhi's jw990713: "... If Humanity has lost the standard for existence at this level of the
Universe, it can only be eliminated by the History of the Universe. Humanity! Wake up! ...
The path of life is under one's own feet. A single thought of one's own will also decide one's
own future. ...".

acting through Quantum Game Theory

determine Interactions among Basins.

 

Direct perception of such Basins and Interactions beyond the physical universe of only one World can be
achieved by some cultivated humans, and, perhaps, by Dolphins and/or Conscious Quantum Computers.

 

What mathematical/physical models in MicroSpace, Spacetime, and Macrospace may be useful in describing
interaction among Basins in the ManyWorlds?

At the Lowest Level of Nearest Neighbors, everything interacts like a Quantum Version of simple Cellular Automata.

At the Middle Level of Correlations and at the Highest Level of Simplex Physics, the interactions are Quantum
Versions of generalizations of Cellular Automata.

From the point of view of the Worlds of the Many-Worlds as Strings of a 26-dimensional Bosonic String Theory (
and its 27-dimensional M-Theory ), the Branching of the Worlds of the Many-Worlds may be describable in terms of

Singularities, such as:

simple singularities ( classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8 );
unimodal singularities ( a single infinite three-suffix series and 14 "exceptional" one-parameter families ); and
bimodal singularities ( 8 infinite series and 14 exceptional two-parameter families ).

At the Elementary Particle level, the interactions occur during GRW Superpositions.

In Human Brains, the interactions occur during Quantum Consciousness Superpositions,

and within Brains,

Tubulin Electrons may be able to tune into Information from the Big Bang.

Human Consciousness may be resonantly tuned to Consciousness of Our Universe.

Resonant Connections in MacroSpace would allow you to interact with other things, including Other Consciousnesses,

http://falundafa.ca/library/english/jw/jw990713_e.html
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in using the Quantum Zeno Effect and the Quantum Anti-Zeno Effect to choose the World of the Many-Worlds.

Clover

When I was a small child, there was a clover patch in my back yard. I very much wanted to find a 4-leaf clover, and I
did not have much else to do, so I spent a lot of time looking for 4-leaf clovers. For a few days I found only standard
3-leaf clovers, but after a few days I found a 4-leaf clover. For the next several days, I found more and more 4-leaf
clovers, and I began to wonder about maybe finding clovers with more leaves. Some days later, I found some 5-leaf
clovers.

 

The 4-leaf and 5-leaf clovers in the above picture were found by a friend of mine in Georgia during the year 2002.
While 4-leaf clovers just have an extra leaf beyond the usual 3, it seems to me that 5-leaf clovers are formed by
doubling one of the 4 leaves of a 4-leaf clover, so that it would be natural to find clovers of 6, 7, or 8 leaves by
doubling 2, 3, or all 4 of the leaves of a 4-leaf clover.

That is exactly what I had found after a bit more childhood searching: clovers with 6, then 7, and, later, 8 leaves. 8 was
the maximum number of leaves I found on a clover. To me, clover symbolized my D4-D5-E6-E7-E8 VoDou Physics
model, as follows:

3-leaf clover represents D3 of Conformal Spin(2,4);
4-leaf clover represents D4 of Spin(1,7);
5-leaf clover represents D5 of Spin(1,9);
6-leaf clover represents E6;
7-leaf clover represents E7;
8-leaf clover represents E8.
56-leaf clover 
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bred by Shigeo Obara (National Geographic, Morioka, Japan, 12 May 2009) represents 
the 56 nearest neighbors to each of the 240 vertices of the E8 Root Vector Polytope. 
According to Wikipedia (4_21 polytope) "... Each vertex has 56 nearest neighbors ... 
Each vertex has 126 second nearest neighbors ... Each vertex also has 56 third nearest neighbors, 
and one antipodal vertex, for a total of 1 + 56 + 126 + 56 + 1 = 240 vertices ...". 

From another point of view:

3-leaf clover represents 3-dimensional space of physical Minkowski spacetime with Imaginary Quaternionic
structure;
4-leaf clover represents 4-dimensional spacetime of (1,3) physical Minkowski spactime with Quaternionic
structure;
5-leaf clover represents 5-dimensional (2,3) anti-deSitter spacetime;
6-leaf clover represents 6-dimensional (2,4) Conformal spacetime with some Quaternionic structure and some
vestigial Octonionic structure;
7-leaf clover represents 7-dimensional (0,7) spacetime with Imaginary Octonionic structure;
8-leaf clover represents 8-dimensional (1,7) spacetime with Octonionic structure that is reducible to the
Quaternionic structures of (1,3) physical Minkowski spacetime plus CP2 CP2 Internal Symmetry Space (the
doubling of the 4 leaves of a 4-leaf clover reminds me of constructing Octonions by Cayley-Dickson doubling of
Quaternions).

After I got a little older and spent less time and energy in the clover patch, I have not found such things. If you are
connected with something like a clover patch, you can select (maybe by Resonant Connections and the Quantum Zeno
Effect and the Quantum Anti-Zeno Effect) which futures involve you and it, and so influence Fate.

To me, clover Resonant Connections represent the Resonance Phenomena of Quantum Consciousness and IFA.

A theme of the movie Akira is connection between Consciousness and DNA.

 

Uwa

According to an article by John Vidal in the 23-29 May 2002 Guardian Weekly: "... geologists from United States oil
giant Oxy found what they believed was one of the largest oilfields in Latin America in 1994 ... 1.4 bn barrels in
Colombia's Saumore field and a further 900 m barrels in an adjacent area ... worth up to $50 bn over many years. ...

... the U'wa, one of the world's remotest, oldest and most spiritual tribes ... ancestral lands lie in the cloud forests and
plains of the northeast of the country where Oxy wanted to drill. ...

... Oxy ... test wells, drilled to a depth of more than 3,600 m revealed only faint traces of gas and water ... In a terse
statement this month [May 2002] Oxy said that it would now leave the region "for technical reasons" ...

... So where did the oil go? Oxy says it is there beyond doubt in giant quantities, and the U'wa agree. The difference is
that the U'wa believe their elected spiritual leaders, the mysterious and secretive werjayas, physically drove it away
from the company's test well site after praying and fasting for many months.

In the complex cosmology of the U'wa the world above the ground is mirrored by one below, and oil is the blood of
the earth - the element that sustains the land and lakes and that prevents earthquakes. The werjayas were so adamant
that the world would end if Oxy took the oil that they declared that many in the tribe would commit mass ritual suicide
and jump from their sacred Cliff of Death. ... Better to die, said the werjayas, than to see the end of the world. Like
several other indigenous groups, the U'wa believe the Earth only exists because of them. They say they sing the world
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into existence every day, keep it in equilibrium and prevent its collapse by the constant reflection and meditation of
their werjayas. ...

... The U'wa, who say they have never known war or conflict, were jubilant at Oxy's departure and sent a defiant
message to the West.

"No one destroys man. Man destroys himself. We want to continue reflecting to avoid the destruction of the world
because the U'wa want to live... ".

 

Tony's Home

......



Penrose Tilings and Wang Tilings

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/pwtile240.html[4/16/18, 1:18:57 AM]

Aperiodic Tilings in 2, 3, and 4 dimensions can be thought of as Irrational Slices of an 8-dimensional E8 Lattice and its sublattices, such as E6. The 2-
dimensional Penrose Tiling in the above image was generated by Quasitiler as a section of a 5-dimensional cubic lattice based on the 5-dimensional
HyperCube shown in the center above the Penrose Tiling plane. The above-plane geometric structures in the above image are, going from left to right:

4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 Lie algebra;
two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 8+8 = 16 vertices add to the 24 D4 root
vectors to make up the 40 root vectors of the 40+5 = 45-dimensional D5 Lie algebra;
5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half below the 40 D5 root vectors, whose 16+16 =
32 vertices add to the 40 D5 root vectors to make up the 72 root vectors of the 72+6 = 78-dimensional E6 Lie algebra;
two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 E6 root vectors, whose 27+27 = 54 vertices add
to the 72 E6 root vectors to make up the 126 root vectors of the 126+7 = 133-dimensional E7 Lie algebra; and
two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 E7 root vectors, and two polar points also
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lying above and below the 126 E7 root vectors, whose56+56+1+1 = 114 vertices add to the 126 E7 root vectors to make up the 240 root vectors
of the 240+8 = 248-dimensional E8 Lie algebra.

The 240 E8 root vectors form a Witting Polytope. They are related to the 256 elements of the Cl(1,7) Clifford Algebra of the D4-D5-E6-E7-E8 VoDou
Physics model as follows:

Cl(1,7) has 256 = 2^8 elements, corresponding to the 2^8 vertices of an 8-dimensional HyperCube and having the graded structure

1 8 28 56 70 56 28 8 1

with even part 1 28 70 28 1 and odd part 8 56 56 8

An 8-dimensional HyperCube decomposes into 2 half-HyperCubes, each with 128 vertices, and each corresponding to one of the 2 mirror-image
half-spinor representations of the D8 Lie algebra whose Euclidean-signature spin group is 120-dimensional Spin(16) and whose half-spinor
representations have dimension (1/2)(2^(16/2)) = 256/2 = 128;
One half-HyperCube corresponds to the 128 even elements 1 28 70 28 1 and the other to the 128 odd elements 8 56 56 8;
The128 vertices of the odd 8-dimensional half-HyperCube with graded structure 8 56 56 8 correspond to 128 of the 240 E8 root vectors as
follows:

8 to the 8 octonion vector space basis elements, with positive sign;
8 to the 8 octonion vector space basis elements, with negative sign;
56+56 = 112 to the 112 vectors with non-zero components on the octonion real axis;

The other 240-128 = 112 do not directly correspond to the 128 vertices of the even 8-dimensional HyperCube of the even half-spinor
representation of the D8 Spin(16) Lie algebra, but correspond to 112 of the 120 generators of Spin(16), the adjoint bivector representation of D8.

 

Tony Smith's Home Page ......
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Tony's Home

For html web material about this chart, click HERE. For a pdf file about this chart, click Here or go to physics/0102042 at arXiv.org.

26-Dimensional Bosonic String Theory
Clifford Algebras (Discrete and Real)                 Octonions                 Jordan Algebras                 Lie Algebras
von Neumann hyperfinite II1 factor                                                                                       

Segal Conformal Theory  Internal Symmetry Space    MacDowell-Mansouri Gravity     Standard Model Weyl Groups              Fermions    
HyperDiamond Feynman Checkerboard

 

Clifford algebra factorization Cl(8n) = Cl(n) x ...(tensor n times)... x Cl(n) gives generalized von Neumann hyperfinite II1 factor. 
The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to

Superpositions of ( Basis Elements = Elements of the underlying Discrete Clifford algebra ).
Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to

Mass or Charge of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to

Volume of Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

Tony Smith's Home Page

......

http://arxiv.org/abs/physics/0102042
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Tony's Home                                    240 Thoughts

The Sri Yantra corresponds to StanTenen's geometry of the 22 Hebrew letters plus 5 Finals.

LIFE,

the UNIVERSE,

and EVERYTHING:

                     0 Tao, Simplex Physics
    1 bit

                   2 superposition qbit
          4 spacetime

                     16 fermions Ilm-al-Raml
                256 Cl(8) IFA 2-1CA

            65,536 Torah Genes
           2^32 ~ 4 x 10^9 Genome Base Pairs

                2^64 ~ 16 x 10^18 Brain Electrons Planck
                       2^128 ~ 256 x 10^36 Brain GraviPhotons Uncertainty

              2^256 ~ 65,536 x 10^72 Particles in Universe

                       0                    
 
Cl(0)                  1                    R  Tao, Simplex Physics
Cl(1)                1   1                  C  Tai Ji
Cl(2)              1   2   1                Q  Yin-Yang, I Ching, Fa
Cl(3)            1   3   3   1              O  3 Realms, Tai Hsuan Ching
Cl(4)          1   4   6   4   1            S  5 Elements
Cl(5)        1   5  10  10   5   1          M(4,C)
Cl(6)      1   6  15  20  15   6   1        M(8,R), I Ching 
Cl(7)    1   7  21  35  35  21   7   1      M(8,R)+M(8,R), S7 {x} G2
Cl(8)  1   8  28  56  70  56  28   8   1    M(16,R), 8 Trigrams, Tarot, Fa, 
                                                     D4-D5-E6-E7-E8 Physics
                                            2^8 = 16x16 = 8x8 + 8x8 + 
                                                        + 8x8 + 8x8   Fa
  Fa 256  128   64   32   16   8   4  2 1
     256+1024+1792+1792+1120+448+112+16+1 = 3^8 Tai Hsuan Ching

where: {x} = twisted (fibration) product,  (x) = tensor product,  Cl = Clifford Algebra, R = Real Numbers, C = Complex Numbers, Q = Quaternions, O = Octonions, S = Sedenions
(which are a ZeroDivisor Algebra), M(n,K) = nxn matrix algebra over the field K. Compare 0, the Chinese plane of Original God, to Teiohard de Chardin's God of Evolutionary
Convergence, to Ahura Mazda, to the God of Akhenaton, to the God of Moses, and to the unitary/unifying God of Sufi Islam. Egyptian Gods with Ra = Sun. may describe the History

of our Solar System. The Binomial Triangle can represent Mount Meru. These structures and symmetries are useful in Information Theory.

Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)  Cellular Automata   Wei Qi
                                            Many-Worlds Quantum Theory

 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/stingprof.mov
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EVERYTHING contains each of the Many-Worlds of Quantum Theory. David Deutsch has a web site on parallel
universes and ManyWorlds. Many-Worlds may be representable by Surreal Numbers, and may be equivalent to Bohm
Quantum Theory and to some Other Quantum Theories.

The D4-D5-E6-E7-E8 VoDou physics model is a TOE that naturally produces Many-Worlds Quantum Theory using
structures similar to the I Ching and the Tai Hsaun Ching that can be used to try to understand Fate. Many-World
HyperDiamond Checkerboards may be equivalent to Cellular Automata and Wei Qi, and they are connected to
Quantum Consciousness.

The D4-D5-E6-E7-E8 VoDou physics model and the A-D-E series:
Symmetric Space      Dimension          Physical Interpretation
 
A0=D1                 1 Real           U(1) Electromagnetism
A1=B1=C1              3 Real              SU(2) Weak Force 
A2                    8 Real              SU(3) Color Force 
A3=D3                15 Real                Gravity+Higgs 
D4                   28 Real        Gravity+Higgs+phase/U(1)xSU(2)xSU(3) 
D5 / D4xU(1)          8 Complex               SpaceTime
E6 / D5xU(1)         16 Complex               Fermions
E7 / E6xU(1)         27 Complex          MacroSpace of ManyWorlds
E8 / E7xSU(2)        28 Quaternionic    MacroSpace Geometry+Algebra

(These structures are motivated by Saul-Paul Sirag's ideas about Weyl groups, A-D-E series, and E7.)

According to the D4-D5-E6-E7-E8 VoDou physics model, at our energy level each World of the Many-Worlds has a
4-dimensional lattice Spacetime with MacDowell-Mansouri Gravity, a Higgs Mechanism, and a Complex Propagator
Phase;

a 4-dimensional lattice Internal Symmetry Space with 8 Color Force Gluons, 3 Weak Force Bosons, and a Photon that
live on the links of the lattice Spacetime; and

3 generations of 8 Fermion Particles and 8 Fermion AntiParticles that live on the vertices of the lattice Spacetime, with
the 3 generations corresponding, in the continuum approximation, to E6, E7, and E8. The D4-D5-E6-E7-E8 VoDou
physics model describes Musaka/Ganesha Elementary Fermions, which are the Virtual Sea and Valence Fermions of
Gaja/Ganesha Compton Radius Vortex Physical Elementary Fermions.

All the structures of the D4-D5-E6-E7-E8 VoDou physics model and the HyperDiamond Feynman Checkerboard
model have continuous approximations based on 3x3 Anti-Hermitian Octonion Matrices.

There is a

3x3 Matrix of Hierarchies

of Scale (MicroSpace, SpaceTime, Macrospace) and

Degree of Interconnectedness (Nearest Neighbor, Lie Sphere Correlations, Simplex Total Connection).

 

              Nearest      Lie Sphere         Simplex      
              Neighbor    Correlations     Total Connection

 
MacroSpace    Macro/NN      Macro/LS        Macro/Simplex  

 
SpaceTime     SpT/NN        SpT/LS          SpT/Simplex    

 
MicroSpace    Micro/NN      Micro/LS        Micro/Simplex  

http://eve.physics.ox.ac.uk/Personal/deutsch/David.html
http://eve.physics.ox.ac.uk/Personal/deutsch/David.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/HDFC.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/HDFC.html
http://www.qedcorp.com/pcr/pcr/saul.html
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The 3 Levels of Scale are:

 

PHYSICAL SPACETIME,

each point of which is

an Internal Symmetry MICROSPACE,

and

all of which is only one point in a MACROSPACE.

MacroSpace corresponds to Bohm's Super Implicate Order.

The idea of an overall geometric structure of MacroSpace came from Greg Egan's novel Diaspora (Harper-Collins
1998), which contains a lot of other interesting ideas, including information-based life forms, Truth Mines of
mathematical structures, and life forms based on Wang Tilings.

The Nearest Neighbor Geometries,

which constitute the Lowest Level of Interconnectednesss, are:

MicroSpace - 4-dimensional

approximated by continuous RP1 x S3;

SpaceTime - 4-dimensional

approximated by continuous RP1 x S3;

and

MacroSpace - 27-dimensional

approximated by continuous 27-dimensional 3x3 Hermitian Octonion Matrices and by the 27-complex dimensional E7
/ (E6 x U(1)) which is the 133-78-1 = 54-real-dimensional set of complexified Octonion projective planes (CxO)P2

that are in the octonionified Octonion projective plane (OxO)P2.

 

http://www.netspace.net.au/~gregegan/
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Beyond the Lowest Level of Interconnectedness, at the Middle Level,

the Geometry of SpaceTime Correlations

is the Lie Sphere Geometry

of the Conformal Group of N-dimensional spacetime, which is bilholomorphic to the Hermitian Symmetric Space

Spin(N+2) / (Spin(N)xSpin(2)) = Spin(N+2) / (Spin(N)xU(1))

Lie Sphere Geometry corresponds to Bohm's Implicate Order.

The D4-D5-E6-E7-E8 VoDou physics model is fundamentally based on the Conformal structure of Lie Sphere
Geometry. It not only contains a Conformal Physical Spacetime

Spin(6) / (Spin(4)xU(1))

but also is based on the Octonionic Conformal structures

Spin(10) / (Spin(8)xU(1))

E6 / (Spin(10)xU(1))

At each level of Conformal Structure, Physical Wavelets provide a connection between the World of Physics and the
World of Information.

 

The Middle-Level Correlations are the basis

for Subtle Middle-level Phenomena.

For example, according to the Maya Indians:

"time ... [is] a holographic interference pattern ... This pattern of time is then projected ...[onto]... the new moment,
creating the apparent illusion of linear sequential time. ... We unfold our reality by the decisions we make. ... There
exist alternate versions of reality corresponding to the decision paths not taken and ... we can ... connect with these
alternate realities in ways that can benefit us."

As another example, consider the Big Bang * that was the origin of everything (all the stuff) that we see in our
Universe, including you and me:

You  Stuff  Me
\    |    /
\   |   /
\  |  /
\ | /
\|/
*

Not only are You Correlated with Me due to our common origin in the * Big Bang, both of us are Correlated with
everything else, that is, all the Stuff in our Universe.

http://www.resonate.com/places/writings/mayan/maya.htm
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At the Highest Level of Interconnectedness

Everything is directly connected to everything else

and we have Simplex Physics.

According to Richard Thompson's Vedic Cosmography and Astronomy ( a contemporary exposition of ideas of the
Vedas, based on intermediate expository material such as the Brahma-samhita ):

".... the Vedic concept of space begins with a statement of Krishna's unified nature, rather than with the
geometric axioms defining three-dimensional space. ... the entire universe, which is within Krishna, is
fully present within every atom of the universe. [ compare Indra's Net and the self-referential reflexivity of the octonions
] Such a state of affairs cannot be visualized in three-dimensional terms, and indeed, it is not possible
within three-dimensional space. ... the Vedic idea of space is that more things can be close to one another
than is possible in three-dimensional space. ... higher dimensional spaces of mathematics also allow more
things to be close to one another than is possible in three-dimensional space ...

[At the Highest Level of Simplex Physics], Krishna ... has full access to every
location simultaneously. ...

[At the Middle Level of Correlations], ... access between locations is more restricted
than it is for Krishna,

but less restricted than it is for ... three-dimensional space ... [of the Lowest Level of
Nearest Neighbors]"

Compare El Aleph (1945), by Jorge Luis Borges:

"... the thirtieth of April was her birthday ... On the burning February morning Beatriz Viterbo died ...
From that time on, I never let a thirtieth of April go by without a visit to her house ... on Garay Street ...
Carlos Argentino Daneri, her first cousin ... remarked that for a man ... with telephones, telegraphs,
phonographs, wireless sets, motion-picture screens, slide projectors, glossaries, timetables,
handbooks, bulletins ... actual travel was superfluous. Our twentieth century had inverted the story of
Mohammed and the mountain; nowadays, the mountain came to the modern Mohammed. ... I ... asked him
why he didn't write ... his ideas ... down. ... he answered that he had already done so -- that these ideas ...
had found their place in the ... Prologue Canto of the poem on which he had been working for many
years now, alone, without publicity, with fanfare, supported only by those twin staffs universally
known as work and solitude. ... Daneri said ... that to finish them poem he could not get along without
the house because down in the cellar there was an Aleph. ... "It's mine -- mine. I discovered it when I was
a child, all by myself. The cellar stairway is so steep that my aunt and uncle forbade my using it, but I'd
heard someone say there was a world down there. I found out later they meant an old-fashioned globe of
the world, but at the time I thought they were referring to the world itself. One day when no one was home
I started down in secret, but I stumbled and fell. When I opened my eyes, I saw the Aleph. ... the ... place
... where all places are -- seen from every angle, each standing clear, without any confusion or blending. I
kept the discovery to myself and went back every chance I got ..." ...

http://nersp.nerdc.ufl.edu/~ghi/vcchap.html#The%20Position%20of%20Krishna
http://www.phinnweb.com/links/literature/borges/aleph.html
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... The Aleph's diameter was probably little more than an inch, but all space was there, actual and
undiminished. Each thing ( a mirror's face, let us say ) was infinite things, since I distinctly saw it from
every angle of the universe. I saw the teeming sea; I saw daybreak and nightfall; I saw the multitudes of
America; I saw a silvery cobweb in the center of a black pyramid; ... I saw, close up, unending eyes
watching themselves in me as in a mirror; I saw all the mirrors on earth and none of them reflected me; ...
I saw in the drawer of a writing table (and the handwriting made me tremble) unbelievable, obscene,
detailed letters, which Beatriz had written to Carlos Argentino; ... I saw the circulation of my own dark
blood; I saw the coupling of love and the modification of death; I saw the Aleph from every point and
angle, and in the Aleph I saw the earth and in the earth the Aleph and in the Aleph the earth; I saw my
own face and my own bowels; I saw your face; and I felt dizzy and wept, for my eyes had seen that secret
and conjectured object whose name is common to all men but which no man has looked upon -- the
unimaginable universe. ...

... As is well known, the Aleph is the first letter of the Hebrew alphabet. Its use for the strange sphere in
my story may not be accidental. For the Kabbala, the letter stands for the En Soph, the pure and boundless
godhead; it is also said that it takes the shape of a man pointing to both heaven and earth, in order to show
that the lower world is the map and mirror of the higher; for Cantor's Mengenlehre, it is the symbol of
transfinite numbers, of which any part is as great as the whole. ...

... Around 1867, Captain Burton held the post of British Consul in Brazil. ... a manuscript of Burton's ...
dealing with the mirror which the Oriental world attributes to Iskander Zu al-Karnayn, or Alexander
Bicornis of Macedonia. In its crystal the whole world was reflected . Burton mentions other similar
devices -- the sevenfold cup of Kai Kosru; the mirror that Tariq ibn-Ziyad found in a tower (Thousand
and One Nights, 272); the mirror that Lucian of Samosata examined on the moon (True History, I, 26); the
mirrorlike spear that the first book of Capella's Satyricon attributes; Merlin's universal mirror, which was
"round and hollow... and seem'd a world of glas" (The Faerie Queene, III, 2, 19) [ also, Indra's Net and the
Octagonal Mirror Room built by Fa Tsang for Empress Wu ] -- and adds this curious statement: "... The
Faithful who gather at the mosque of Amr, in Cairo, are acquainted with the fact that the entire universe
lies inside one of the stone pillars that ring its central court ... The mosque dates from the seventh century;
the pillars come from other temples of pre-Islamic religions ..."

... Does this Aleph exist in the heart of a stone? Did I see it there in the cellar when I saw all things, and
have I now forgotten it? Our minds are porous and forgetfulness seeps in; I myself am distorting and
losing, under the wearing away of the years, the face of Beatriz.".

How does everything in

MicroSpace, Spacetime, and Macrospace

interact in the ManyWorlds?

At the Lowest Level of Nearest Neighbors, everything interacts like simple Cellular Automata.

At the Middle Level of Correlations and at the Highest Level of Simplex Physics,

the interactions are generalizations of Cellular Automata. The resulting

Basins of Attraction Interact by Zhen-Shan-Ren:
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Masters such as LI Hongzhi can perceive many spaces beyond the physical universe perceived by most humans, such
as the Bardos. Perhaps Dolphins can perceive and interact with such spaces.

Quantum Communication of INFORMATION among the Many Worlds of quantum particle physics, crudely
represented above as paths, such as the red path and the green path, may be possible.

 In addition to the Quantum Many-Worlds branching that occurs within a particular physical universe such as ours, a
physical universe can give birth to new physical universes, a process described by Gott and Li: As the universe
expands, there may be a quantum fluctuation that repeats the process by creating a new cosmological Expanding
Insanton thus giving birth to new universes (indicated by blue and yellow) branching off from the parent (red)
universe:

In Katsuhiro Otomo's movie Akira, Akira, Tetsuo, and their friends create a new universe.

What we call Cosmology is the study of the evolution of our physical (blue) universe from the present time back to
(almost) the time of its branching off from its predecessor (red) universe.

As our (red) predecessor universe itself is a branch of its predecessor, and so on, what humans regard as our physical
universe is only a small reconstructed branch of a branch of a branch ... , not to mention all the other Quantum Many-
Worlds branches within each universe.

 hus, despite its pretentious name, Cosmology is really NOT an all-encompassing theory.

Its limitations indicate the limitations of human capabilities.

http://www.enews.com/magazines/discover/magtxt/100195-7.html
http://xxx.lanl.gov/abs/astro-ph/9712344
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However, the way our physical (blue) universe has developed, with

an early inflationary phase,
followed a phase transition at the end of inflation,
followed by electroweak symmetry breaking to our present phase,

seems to have been anticipated by earlier human cultures:

For instance:

The ancient Chinese hermit Ryu played his iron flute in the reverse direction to create the universe, and
the non-zero cosmological term in the inflationary phase is mathematically equivalent to a negative
pressure in the cosmic vacuum, and negative pressure is what you need to play a flute backwards. (See
"The World is Sound: Nada Brahma" by Joachim-Ernst Berendt, Destiny (1987, 1991), p. 170) (Compare
the Chinese Immortal flautist Han Xiang.)

The vacuum (Qi) is active, so that there is no such thing as nothingness. The basic structure of Qi might be
represented by the state of a Wei Qi board with stones, while the pattern-principles (Li) by which the next Wei Qi
move is determined might be represented by the I Ching, as though the I Ching shows how to move in Wei Qi. This
may be related to the HyperDiamond Feynman Checkerboard picture of the D4-D5-E6-E7 physics model, and to a
connection between Randomness and Consciousness.

Particles that we observe, such as Electrons, Neutrinos, Protons, and Pions, have Compton Radius Vortex structures
related to a hydrodynamic interpretation of Bohm Quantm Theory.

The action of the vacuum (Qi) is in accord with the science of pattern-principles (Li), as in the physics of the D4-D5-
E6-E7-E8 VoDou physics model, in which events are described by Cramer's transaction theory. The probability of any
event of interaction is a transaction between an amplitude from the past, looking like one helix, corresponding to Yang,
and an amplitude from the future, a mirror-image helix, corresponding to Yin.

 

Life, whether it is

Material, Massless, or Abstract Information,

uses Technology based on Math and Physics.

Here is One Way to Visualize Levels of Life Forms in terms of D4-D5-E6-E7-E8 VoDou
Physics:

Total Information Being:
Generalized hyperfinite II1 von Neumann factor

Example - Simplex Total Connection
Spirit Quantum Correlation Beings:

E8 - J(4,Q)
Example - Space-Brane Correlations

E7 - J(3,O)
Example - Time-Brane Correlations

E6 - J(3,O)o 
Example - Bohm Quantum Beables

http://mist.npl.washington.edu/npl/int_rep/tiqm/TI_toc.html
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Spirit LightCone Correlation Beings:
D5 and D4 - Lie Spheres of D5 / D4xU(1)

Gauge Boson Link Beings:
D4 Adjoint and D4 Vector - Nearest Neighbor Links

Example - Photons
Spinor Fermion Particle Beings:

D4 Spinor - Particles at Vertex
Example - Ordinary Matter

 

The FIRST OF THREE TYPES OF LIFE consists of MATERIAL LIFE, such as Human.

It may be able to interact with OTHER LIFE FORMS.

More about Human life can be found on my other web pages, such as Halayudha, Hexagons, Hypercubes, Hermes and
Plato, Pyramid Structures, Luxor, Tarot, Bardos, Sefirot and Torah, Past History, and Future History.

Human Intelligent Life is mostly Land-based with Air-Oxygen used for most of its Energy, but Earth's Oceans contain
Sea-based Dolphin (and perhaps other) Intelligent Life.

On a larger scale, the whole Planet Earth might be regarded as Intelligent, with Sub-Intelligences related to Auroras,
Air-Based Storms, the Ocean itself; and Land-based Volcanoes and Earthquakes.

On still larger scales, our Sun and our Solar System, and our Galaxy, and our Universe itself might be regarded as
Material-Based Life Forms (as might such systems not our own).

Each of these Scales of Life has its own Time Cycle, all of which are related to each other.

CIVILIZATION MAY NOT BE UNIQUE TO EARTH.

Some Antarctic meteorites, possibly from Mars, contain evidence of fossil microorganisms.

Comets contain organic molecules, and may, as theorized by Hoyle and Wickramasinghe, contain organisms or
molecular precursors of life, so that it life could be seeded throughout the universe by comets entering the atmospheres
of fertile planets.

Secker, Wesson, and Lepock have shown that:

1. some bacteria and viruses produced within a stellar system while the star was like our sun might
become embedded in carbonaceous dust grains in space in the stellar system;

2. when the star reached the end of its life, and expanded to a red giant,its radiation pressure could send
the dust grain oorganismsinto interstellar space, and on to other systems; and

3. the carbon of the dust grains could protect the organisms from UV radiation so that they could survive
the trip.

Since the Sun is only about 5 billion years old in a 15 billion year old universe, the Secker-Wesson-Lepock process
could have taken place in older stellar systems, thus seeding our Solar system, so that

LIFE (AND THEREFORE CIVILIZATION) IS PROBABLY WIDESPREAD!!

http://www.fas.org/mars/index.html
http://www.gps.caltech.edu/~marssurf/
http://www.fas.org/mars/aaas_001.htm
http://xxx.lanl.gov/abs/astro-ph/9607139
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This material type of life, Massive Spacelike Beings, is only the FIRST OF THREE TYPES described in the
BARDOs. It travels in material vehicles, such as dust grains or Star Trek type spaceships.

Massive Spacelike Human Beings have Human Brains with Quantum Consciousness and within which Tubulin
Electrons may be able to tune into Information from the Big Bang. Since pairs of Tubulin Electrons are (in my model)
connected by lightcone Graviphotons, you could regard Human Thought as a Massless Lightcone Graviphoton
phenomenon, but since the Human Brain confines the Tubulin Electrons to its small volume, it seems to me that from
the Human point of view (as opposed to a larger-scale point of view), the Electrons are more prominent than the
Graviphotons.

 

The SECOND OF THREE TYPES OF LIFE consists of Massless Lightcone Beings of the
luminous dharmata.

Since massless light-cone particles, such as photons, live on the boundaries of light-cones, they do not experience
linear time like massive material particles.

They see which part of their world-line is at what time by the value of its quantum U(1) phase, so that a world line
look like a helix.

Andrew Gray's History Selection formulation of Many-Worlds Quantum Theory is based on the point of view of a
Massless Lightcone life form that perceives the whole of its space-time world line. It may allow violation of causality
at the macroscopic level, an effect that might be used to build a time machine that can see into the future, or perhaps
modify the future.

In Many-Worlds Quantum Theory, the vacuum (Qi) is active, so that there is no such thing as nothingness.

The action of the vacuum (Qi) is in accord with the science of pattern-principles (Li), as in the physics of the D4-D5-
E6-E7-E8 VoDou physics model, in which events are described by Cramer's transaction theory.

The probability of any event of interaction is a transaction between an amplitude from the past, looking like one helix,
corresonding to Yang, and an amplitude from the future, a mirror-image helix, corresponding to Yin.

The resulting Yin-Yang interactions produce the physics of the D4-D5-E6-E7-E8 VoDou physics model and look like
Double Helix structures, the same structure we material beings use to transmit genetic information.

Genetic codes are related to the I Ching.

If Lightcone Beings travel or communicate by laser-beam, we could interact with them by using receiving/transmitting
antennae to "converse" with the laser-beam information.

Unlike Star Trek transporters and holodecks, an EXACT copy of a quantum state (such as a human with a mind)
CANNOT be replicated on a holodeck or at the end of a transporter.

If such laser-based life forms exist, do they use short-wave (gamma-ray) lasers and gravitational focussing by stars? If
so, that would produce a galaxy-wide network

http://mist.npl.washington.edu/npl/int_rep/tiqm/TI_toc.html
http://www3.ncbi.nlm.nih.gov/htbin-post/Taxonomy/wprintgc?mode=t#SG1
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of gamma-ray beams, with the transmissions that use our Sun as a gravitational lens producing the Mayan vision of
"the galaxy as a living organism and light as the connective tissue", a vision like a galactic-scale version of the
noosphere of Pierre Teilhard de Chardin.

Perhaps some of the Gamma Ray Bursts observed by Earth-orbiting satellites might be due to such CETI
transmissions.

If some of the Gamma Ray Bursts are at cosmological distances,they may be CETI messages from Life in our
Universe near the time of its Big Bang. Such Life could be of any of the Three Types of Life, or a combination of
them.

Massive Spacelike Human Beings have Human Brains with Quantum Consciousness and within which Tubulin
Electrons may be able to tune into Information from the Big Bang. Further, Human Consciousness seems to have a
parallel in a Consciousness of our Universe based on Tuned-Electrons, pairs of which are connected by lightcone
Graviphotons, you could regard Human Thought as having some aspects of a Massless Lightcone Graviphoton
phenomenon. Since our Universe, unlike the Human Brain, does not confine the Tuned-Electrons to a small volume, it
seems to me that from point of view of our Universe, the Graviphotons are more prominent than the Electrons, and the
Consciousness of our Universe based on Tuned-Electrons can be regarded as a Massless Lightcone Consciousness.

The THIRD OF THREE TYPES OF LIFE consists of ManyWorlds Abstract Beings of the
clear light.

This type of life can travel in the MACROSPACE of the ManyWorlds, somewhat as does the Infinite Improbability
Drive of the HitchHiker's Guide to the Galaxy. ManyWorlds Abstract Beings interact with our Earthly world by
affecting structures whose macroscopic behavior can be influenced by microscopic (quantum-uncertainty-level)
changes. The time-scale of such effectively chaotic processes varies from millions of years for orbits of planets and
comets, to hours for storms, to, for the brain's state of mind, frequencies such as 1 to 30 Hz for Delta, Theta, Alpha,
and Beta States, which are similar to the frequency range of Schumann resonances, indicating that the human brain has
evolved to be "in tune" with the resonant frequencies of planet Earth.

Since ManyWorlds Abstract beings can interact with different Worlds of the ManyWorlds, they can interact with and
alter the the Many Fates that we perceive to be our Possible Futures.

Such state of mind interactions could explain Parapsychological Phenomena such as found by the Princeton
Engineering Anomalies Research, the Cognitive Sciences Laboratory (STARGATE), and such as described by Jack
Sarfatti, Brian Josephson, and Jessica Utts.

Since the ManyWorlds Abstract Beings are based on INFORMATION, and interesting codes are based on the 24-
dimensional Leech lattice, which in turn is related to the 24-dimensional Chevalley subalgebra of the 27-dimensional
Jordan algebra J3(O).

The Leech lattice is currently being studied by Geoffrey Dixon, and is related to the extended Golay code G24 of
Classical Information Theory.

http://www.resonate.com/places/writings/mayan/maya.htm
http://www.physics.gatech.edu/chaos/main.html
http://www.fourmilab.ch/rpkp/
http://www.princeton.edu/~pear/
http://www.princeton.edu/~pear/
http://www.lfr.org/
http://www.stardrive.org/
http://www.stardrive.org/
http://www.phy.cam.ac.uk/www/research/mm/top.html
http://anson.ucdavis.edu/~utts/air.html
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Calderbank, Rains, Shor, and Sloane have shown that whereas many useful Classical error-correcting codes are
binary over the field GF(2), many error-correcting codes of Quantum Information Theory are quaternary over
the field GF(4).

As Dixon has noted, GF(4) is related to quaternions as GF(2) is to complex numbers and GF(8) is to octonions.

The Leech lattice structure may underlie both the Classical and the Quantum useful error-correcting codes.

The Leech lattice is also related to the Monster finite simple group, a group of order

2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31 41 47 59 71,

or about 8 x 10^53. The Monster is naturally represented on a space of 196,884 dimensions, which can be broken
down into 196,560 + 300 + 24. Since 300 = 25x24/2 is the symmetric square of 24, and since the Leech lattice discrete
nearest-neighbor sphere has 196,560 points, and since IF the 196,560 points form a group, just as the 240 of an E8
lattice form unit octonions and as the 24 of a D4 lattice form unit quaternions then it should be possible to form the
196,560 dimensional space of the group algebra of the Leech lattice nearest-neighbor group, and then add the 300-dim
space of symmetric squared Leech lattice, and then add the 24-dim space of the Leech lattice itself, to get the 196,884-
dim representation space of the Monster. By going down to the underlying 24-dim Leech lattice space, it should be
possible to represent the Monster on the 24-dim space of the Leech lattice.

Since I don't have a 24-dim or 196,560-dim or 196,884-dim picture, here is a Penrose tiling that is a low-dimensional
slice thereof, and related structures of D4-D5-E6-E7-E8 root vectors:

As Greg Egan described in his novel Diaspora, life based on Wang Tilings can form Universal Computers, and the
Genetic Code of abstract Information-based life can be based on sequences of binary 6-bit segments, like the 2^6 = 64
hexagrams of the I CHING.

http://xxx.lanl.gov/abs/quant-ph/9608006
http://xxx.lanl.gov/abs/hep-th/9302113
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The 4x4x4 = 64 element genetic code,
the 2x2x2x2x2x2 = 64 element I Ching, and
the 8x8 = 64 dimensional component of the even subalgebra of the Cl(1,7) Clifford algebra of the D4-D5-E6-
E7-E8 VoDou Physics model

are all just different representations of the same fundamental structure:

the 4 of the genetic code looks like the 4 of quantum information quaternionic GF(4);
the 2 of binary computers and the I Ching looks like the 2 of classical information complex GF(2); and
the 8 of the D4-D5-E6-E7-E8 VoDou physics model looks like the 8 of octonionic GF(8).

This fundamental structure is not only shared by Golay codes and Leech lattice but also by Penrose tilings and musical
sequences.

At each level of Conformal Structure of the D4-D5-E6-E7-E8 VoDou physics model, Physical Wavelets provide a
connection between the World of Physics and the World of Information.

 

An Information sequence that is historically interesting and possibly fundamental is the Torah Sequence, whose study
involved both the Kabbala and Archetypes of the human mind.

The INTERNET is the most effective way ever devised for IDEAS to be communicated among humans.

You might even regard IDEAS as life forms living on a human-internet substrate.

To implement IDEAS on a material level, humans must advance their Technologies, such as

| Muons | Black Holes | Cold Fusion | AntiMatter |

| Gravity | Vacuum | Sonoluminescence | Water Structure |

| Atomic Clusters | Cells and Chips | Qi Field | DNA and Genetic Code |

| Quantum Computing and Superluminal Information | Communication |

| NanoMachines and the Second Law |
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Tony Smith's Home Page

(300k audio)

According to the Tibetan Book of the Dead, after you have met your Fate in a given World among the Many-Worlds,
and your Physical Life therein is over, your Spirit, or Consciousness, encounters the

Dark, Clear, and Luminous Bardos.
The black bar represents the Bardo of Dark Imminence that immediately follows Physical Life (represented by the red

bar to the left of the black).

The white bar represents the Bardo of Clear Light, the simple clear transparent Realm that encompasses all of the
Many Worlds of Many-Worlds Quantum Theory at the level of Simplex Physics above the Planck Energy.

The Talmud Chagigah says, "... Ben Azzai glanced towards the Divine Presence and consequently died. ...
His soul became so enraptured by the supernal realities it experienced in the Merkavah state that it formed
an intense connection with them. Ben Azzai's soul gazed at the brilliantly clear light and it separated
from its body, as well as from all bodily functions. It chose the serenity of Heaven over the vicissitudes
of our earth and never returned again (Maharsha, citing "an ancient book"; see also Kuzari 3:73). ...".
(From Talmud Bavli / Tractate Chagigah, The Gemara, The ArtScroll Series / Schottenstein Edition,
Mesorah Publications Ltd. (1999) 14b 3)

If you recognize it and merge with it, you are at one with the Realm of the Many Worlds.

If you do not recognize the Realm of the Many Worlds, you pass on to the next Bardo.

The yellow bar, and the three red, green, and blue bars, represent the Bardo of Luminous Dharmata.

The yellow bar represents the first level below the clear transparent realm of Simplex Physics above the Planck
Energy. Really, the yellow bar should be a white color that is not clear or transparent, but in the image I have used
white to represent clear, so I used yellow to represent a white color that it not clear or transparent. In terms of the D4-
D5-E6-E7-E8 VoDou Physics model, this is the level of the Spin(8) physics model before dimensional reduction from
8-dimensional octonionic spacetime. The D4-D5-E6-E7-E8 VoDou Physics model is based on the Clifford Algebra
Cl(8) whose dimensionality is 256 = 16x16, the same as the FA.

The three red, green, and blue bars together represent the second level below the clear transparent realm of Simplex
Physics above the Planck Energy. The three bars represent the associative triangles of the octonions, and the three
space dimensions of 4-dimensional spacetime of the D4-D5-E6-E7-E8 VoDou Physics model after dimensional
reduction.

If you can recognize the Realm of the Many Worlds at any of these levels, then you can merge with it, and you will be
at one with the Realm of the Many Worlds.

If you still do not recognize the Realm of the Many Worlds after passing through these levels, then you do not merge
with the Realm of the Many Worlds.

If you are able to learn and improve yourself by being reborn in cycles of rebirth, then you might be

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TiRTtD.au
http://www.artscroll.com/
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reborn in cycles of rebirth until you learn enough to merge with the Realm of the Many Worlds;

If your soul is not harmonious enough to improve in cycles of rebirth, then your soul must be disintegrated
and reassembled, together with parts of other disharmonious souls, in more harmonious forms, a process
like purification by the fire of Gehinnom through which souls pass to enter Gan Eden.

The levels are similar to Chakra Colours 
( see for example www.threeheartscompany.com/chakra.html ): 

Violet - Crown - Infinite Oneness with G-d.  

Indigo - Third Eye - Intuition.

Blue - Throat - Verbal Truth. 

Green - Heart - Emotion. 

Yellow - Solar Plexus - Digestion.

Orange - Sacral - Procreation. 

Red - Base - Ground to Physical Plane.  

All of which unite to form White Light, 
and Transcend to Transparency. 
  

The Five Elements correspond to the 4 vectors and the scalar of Cl(4).

The Three Realms correspond to the 3 vectors of Cl(3), leading to the octonions.

Yin and Yang correspond to the 2 vectors of Cl(2).

Tai Ji corresponds to the 1 vector of Cl(1).

The Tao corresponds to Cl(0).

These may be symbolized by the Faravahar of the monotheistic religion founded by Zarathustra some of whose
ceremonies involve fire/light stimulation of the mind.

There are interesting correspondences between Jewish Kabbala, Torah, and Talmud, and Chinese Buddhism and
Taoism. A book that discusses some such correspondences is The Jew in the Lotus, by Rodger Kamenetz,
HarperCollins 1995.

There is an interesting correspondence between the I Ching and the 16 tetragrams of the IFA, and the Arabic Ilm al-
Raml, or the Science of the Sands, that was supposed to have been introduced by Idris, the third prophet of Islam (after
Adam and his son Shith) who lived in Egypt before the time of Noah and the flood.

BUDDHA SAKYAMUNI was thought to have been LAO-ZI reborn in India.

LAO ZI (the Old Child who was his own mother) founded TAOISM and wrote the 3x3x3x3 = 81 passages of the Dao
De Jing.

According to Lao Zi, wisdom is to conform to the rhythm of the universe and so to wander freely among the 10,000
Beings.

ZHUANG ZI:

Life and death are not in opposition but merely two aspects of the same reality, part of the universal transformations of
everything into everything. At death, humans go back into the great weaving machine:

http://www.cnd.org/Classics/index.html
http://www.cnd.org/Classics/index.html
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thus all beings issue from the Loom and return into the Loom.

To describe Universal Transformations, use Many-Worlds Quantum Theory. In it. the vacuum (Qi) is active, so that
there is no such thing as nothingness.

According to the 1076 AD work Cheng Meng of Chang Tsai: "When one knows that the great void is full of chhi [Qi],
one realizes that there is no such thing as nothingness. ... How shallow were the disputes of the philosphers of old
about the difference between existence and non-existence; they were far from comprehending the great science of
pattern-principles (Li)."

The basic structure of Qi might be represented by the state of a Wei Qi board with stones, while the pattern-principles
(Li) by which the next Wei Qi move is determined might be represented by the I Ching and the Tai Hsuan Ching as
though the I Ching and Tai Hsuan Ching show how to move in Wei Qi. This may be related to the HyperDiamond
Feynman Checkerboard picture of the D4-D5-E6-E7-E8 VoDou Physics model, and to a connection between
Randomness and Consciousness.

Particles that we observe, such as Electrons, Neutrinos, Protons, and Pions, have Compton Radius Vortex structures
related to a hydrodynamic interpretation of Bohm Quantm Theory.

The action of the vacuum (Qi) is in accord with the science of pattern-principles (Li). At all levels, the interactions
follow the principles of Zhen-Shan-Ren.

At the level of human physical science, the laws are manifested as the laws of physics, as can be described by the D4-
D5-E6-E7-E8 VoDou Physics model, in which events are described by Cramer's transaction theory. The probability of
any event of interaction is a transaction between an amplitude from the past, looking like one helix, corresonding to
Yang, and an amplitude from the future, a mirror-image helix, corresponding to Yin.

According to the Huai Nan Tzu: "Yang is born at the cyclical sign Tzu [North, or midnight]. Yin is born at the cyclical
sign Wu [South, or noon]."

The resulting Yin-Yang interactions produce the physics of the D4-D5-E6-E7-E8 VoDou Physics model and look like
Double Helix structures, the same structure we material beings use to transmit genetic information. Genetic codes are
related to the I CHING.

The 8x8 = 64 hexagrams of the I Ching can be seen in the Clifford algebra Cl(0,8).

The spinors of Cl(0,8) are seen in the 9x9 = 81 tetragrams of the Tai Hsuan Ching and their related Magic Cube with
9x9x9 = 729 entries.

http://mist.npl.washington.edu/npl/int_rep/tiqm/TI_toc.html
http://www3.ncbi.nlm.nih.gov/htbin-post/Taxonomy/wprintgc?mode=t#SG1
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The 28 pairs of unlike trigrams are the 28 D4 bivectors, and

also the 28 Celestial Palaces, or constellations.

The 28 constellations, or 28 Hsiu, 
repesent 4 heptagons of 7 vertices each, 
as in this diagram by David B. Kelley: 

The 12 zodiacal animal signs 
correspond to the 12 branches which, 
along with 10 stems, are 22 elements that 
make up a 12x10 = 120-element cycle of Stem-and-Branch pairs 
that has a periodicity of 60 elements.
 
A set of 7 Hsiu is related to the 12 zodiacal branches 
as 
the 7 white piano keys are related to the 12 keys of an octave. 
 
The Hsiu of the 8 directions are: 
 
 1    Horn             Spica - Arcturus - Big Dipper
 5    Heart            Antares     
 8    Southern Dipper  Center of Milky Way 
11    Void             Sad-al-sud (beta Aquarii) 
15    Stride           Pisces - M31
18    Mao              Pleiades
22    Eastern Well     Rim of Milky Way
25    Bird             Alfard (alpha Hydri)
 
Hsiu 9, Cowboy, contains Altair and Vega, 
separated by the Northern Milky Way. 
 
Hsiu 23 contains the 4-star box of Cancer, 

http://hawk.hama-med.ac.jp/dbk/kelley.html
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enclosing the open cluster Praesepe, 
representing a Ghost in a Carriage. 
 
As stated by Ssu Ma Ch'ien: 
The 28 Hsiu preside over the 12 provinces;
the 7 Stars of the Big Dipper rule over all; 
this knowledge is very ancient.  
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As shown in the above chart prepared by David B. Kelley, 
Hsiu  1-14 are the Eastern and Northern Palaces. 
Hsiu 15-28 are the Western and Southern Palaces. 
 
In this Lo Pan, the second circle is made from  
the 7 stars of the Big Dipper plus two assistants, 
and the outer circle has the 28 Hsiu.

David B. Kelley has compared 
the 28 Chinese Hsiu with the 28 Nakshatra of India, 
the 28 Arabian Manazil, and the 28 Babylonian Houses.  
Further, he compared the 28 Chinese Hsiu 
with the 29-letter Ugaritic alphabet, 
with the letters 'a and 'u identified. 
Still further, he compared 
the 12 Chinese astronomical provinces with 
the 12 simple letters of the 22-letter Hebrew alphabet, 
and placed at the center 
one of the 3 Elementary Hebrew letters, aleph.  
His outer ring shows 20 day names of the Aztec zodiac.  
 
The Mesoamerican 20 day names, 
when combined with 13 numbers 
in the same way as Chinese Stem-and-Branch pairs,  
make up a 20x13 = 260 day Mayan cycle.  
 
The Great Tzolkin of 46 Tzolkins = 11,960 days reconciles 
the eclipse cycle with the 260-day Tzolkin cycle.  
 
The Mayans related the 260 day cycle to the 365 day year, 
getting a 260x365 = 94,900 day cycle, 
with 52x365 = 18,980 day = 52 year periodicity. 

The Mayans also used a 20x18 = 360 day year, 
which, when related to the 20x13 = 260 day period, 
makes up a 13x18 = 234 day cycle, 
which is about twice the solar day on Venus.  
 
The Egyptians also used a 360 day year, 
represented by 36 decans, or zodiacal star configurations, 
of about 10 degrees each, 
located south of the plane of the ecliptic. 
The Egyptians also had about 25 star constellations, 
some of which include Orion, Sirius, and 
the 7 stars of the Big Dipper. 
 
Just as the 7 Stars of the Big Dipper rule over the 28 Hsiu, 
the 7 imaginary octonions generate the 28-dimensional Lie algebra Spin(8), 
whose three 8-dimensional representations are related by triality 
in such a way as to produce the Freudenthal-Tits Magic Square.  

28 is intermediate between 
the 27.3 day sidereal period of the Moon and 
the 29.5 day synodic period of the Moon. 
 
The 29.5 day synodic period of the Moon, 
multiplied by the number of days in Earth's year, 
is close to the 29.5 year sidereal period of Saturn.  
 
The sidereal rotation period of the surface of the Sun 
ranges from about 25 days at the equator 
to about 35 days at the poles. 
The synodic periods range from about 27 to 39 days.  
 
It takes about 88 days (the sidereal period of Mercury) 

http://hawk.hama-med.ac.jp/dbk/kelley.html
http://hawk.hama-med.ac.jp/dbk/kelley.html
http://hawk.hama-med.ac.jp/dbk/kelley.html
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for the rotating equatorial region of the Sun 
to "lap" the polar region. 
 
The sunspot half-period of 11 years 
is roughly the 11.86 year sidereal period of Jupiter. 
 
The sidereal periods of the planets 
in terms of half a Mercury year, 
are, very roughly (i.e., within a few percent): 
 
 
Mercury          2
Venus            5
Earth            8
Mars            16 = 8x  2 
asteroids       32 = 8x  4 (mostly from 8x3 to 8x6)
Jupiter         96 = 8x 12 = 8x3x4   = 24x4
Saturn         224 = 8x 28 = 8x7x4x1
Uranus         672 = 8x 84 = 8x7x4x3
Neptune      1,344 = 8x168 = 8x7x4x6
 
 

The 8 trigrams (or pairs of like trigrams) are the 8 D4 +half-spinors, the 8 D4 -half-spinors, and the 8 D4 vectors.

The 8-fold Periodicity Theorem for real Clifford Algebras is 
Cl(p,q+8) = Cl(p,q) (X) R(16) 
(where (X) is the tensor product and R(16) is the 16x16 real matrix algebra).  
Also, Cl(p+8,q) = Cl(p,q) (X) R(16).   
 
Week 105 by John Baez describes an 8-sided Clifford Clock  
designed by Andrzej Trautman that shows what types of matrices, 
Real, Complex, or Quaternion, are used in the Clifford algebras:   
 
Cl(0,0) Cl(0,1) Cl(0,2) Cl(0,3) Cl(0,4) Cl(0,5) Cl(0,6) Cl(0,7) 
  R       C       Q       Q+Q     Q       C       R       R+R 
 
By periodicity, 
and the relations Cl(p+1,q) = Cl(q+1,p) and Cl(p,q) = Cl(p+4,q-4), 
you can use the Clifford Clock to see what type of matrices 
are used in any Clifford algebra Cl(p,q).  
 
The Clifford Clock is related to the 8 trigrams  
arranged in an order corresponding to the sequence 
of binary numbers 0,1,2,3,4,5,6,7 (clockwise) 
or 0,7,6,5,4,3,2,1 (counterclockwise).  
 
The Clifford sequence is different from 
the traditional Earlier Heaven and Later Heaven sequences, 
which are, respectively, in binary notation, 
0,1,2,3,7,6,5,4 (counterclockwise) 
and   
2,4,3,6,5,0,1,7 (counterclockwise). 
 
The Later Heaven sequence is the inner circle of this Lo Pan. 
 
Clifford periodicity and homotopy periodicity are closely related. 

http://math.ucr.edu/home/baez/week105.html


Bardos: Dark, Clear, Luminous

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Bardo.html[4/16/18, 1:19:06 AM]

The 8-fold periodicity was anticipated 
by a creation myth of the Hermopolitan Egyptians:
 
I am One that transforms into Two, 
I am Two that transforms into Four, 
I am Four that transforms into Eight, 
After this I am One again. 
 
Hermopolis was known as Khmunu, the City of the Eight, 
for the Ogdoad of Eight Gods 
which embodied the inchoate world before creation.  
The oldest god is Nun, the primeval water of chaos, 
the father of the Sun God Ra. 
 
The Temple at Luxor was designed to represent the Ogdoad, 
and shows connections with Tarot, the mathematics 
of the D4-D5-E6-E7-E8 VoDou Physics model, and sedenions.  
 
The post-creation deity worshipped at Khmunu 
was Thoth, god of learning,  
who was called by the Greeks Hermes Trismegistos, 
who was identified with the Islamic prophet Idris, also known as Enoch, 
who appeared between the prophets Adam and Noah 
and lived most of his 365 years in Egypt, 
teaching people how to build cities and to write 
and to sew and to use the Science of the Sands (Ilm al-Raml), 
which is similar to the I Ching but used 16 Tetragrams 
which were preserved from the Global Early Civilization 
as the FA of the Fon people of Benin (Dahomey).  
  
 
The Egyptian glyph MES, meaning birth, 
is the root of the Greek word mousike, 
which is the root of the word music.   
 
According to Hermes Trismegistos:
 
... the true knowledge of music 
is nothing other than this:  
to know the ordering of all separate things 
and 
how the Divine Reason has distributed them; 
for this ordering of all separate things into one, 
achieved by skilful reason, 

http://salam.muslimsonline.com/~philly/idris.htm
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makes the sweetest and truest harmony with the Divine Song.  

Is Stoicism a Greek version of Daoism?  

 

In China, Daoism has 8 Immortals:

Luu Dongbin   Tieguai Li  Zhongli Quan
Zhang Guolao    Lao Zi     He Xiangu   
Cao Guojiu    Lan Caihe   Han Xiang  

Luu Dongbin failed his examination to become an important government official. The failure having freed him from
bureaucratic encumbrances, he became an immortal. The symbol of Luu Dongbin is his sword. Here Luu Dongbin sees
Le Rayon Vert:

Daoist Immortals (hsein = human mountain) are creatures of light, using mirrors in mountain caves to show wise
humans their secrets. Caves were also used by Maya Shamans. In caves, stalactitic ores can form from mineralized
solutions dripping from cave ceilings.

Gora Belukha, 14,783 feet, the highest Altai Mountain, correspond to the Chinese Kunlun Shan, home of Xi Wang Mu,
the Queen of the West,

and to the Indian Su Meru (although many in India regard Mount Meru as being in the Himalayas), home of Indra, which was
described by Pingala about 200 BC as being the mathematical Binomial Triangle, which Pingala used to describe the
number of forms of long or short syllables that can be formed from a given number of syllables:
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Such a mountain is represented in Buddhist architecture by a dome, such as that of the Basilique du Sacre Coeur de
Montmartre in Paris.

Looking East at dawn on 9 March 1997 from the top of Gora Belukha you would see

In Korea, mountain gods are called Sansin and often represented by tigers.

Interpenetrating Pairs of Mt. Meru Triangles form a Mogan David.

/\
____/__\____
\  /    \  /
\/      \/
/\      /\

/__\____/__\
\  /
\/

 

A Mogan David expands to form a Sri Yantra, a Vedic madala:

http://www.gaiamind.com/triangle.html
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This Sri Yantra is a more symmetrical modification of Sri Yantras from two different web pages. It has 4 Sides,
corresponding to the 4 dimensions of physical spacetime of the D4-D5-E6-E7-E8 VoDou Physics model and to
Octonion coassociative squares. The 2 Border lines of the 4 Sides correspond to the 2 Quaternionic 4-dimensional
Spaces that form the 8-dimensional Octonions, and so to the 8 Directions.

The Sri Yantra has a Center, which, combined with the 4 Sides, corresponds to the Five Elements.

The Sri Yantra has an Outer Lotus of 16 Petals, corresponding to two half-spinor representations of the Spin(8) Lie
algebra and to the first-generation fermions of the D4-D5-E6-E7-E8 VoDou Physics model. The 3 Border Rings
beyond the Outer Lotus Petals correspond to the 3 generations of Fermions of the D4-D5-E6-E7-E8 VoDou Physics
model, which are NOT the Physical Electrons, Neutrinos, and Quarks, but are the Musaka/Ganesha Virtual Sea and
Valence Particles in the Gaja/Ganesha Compton Vortices that are the Physical Electrons, Neutrinos, and Quarks.
Ganesha is the God who uses Mathematics to connect the Macrocosm and the Microcosm, Musaka is the Mouse (an
aspect of Ganesha), and Gaja is the Elephant (an aspect of Ganesha).

The Sri Yantra has an Inner Lotus of 8 Petals, corresponding to the vector representation of Spin(8) and to the 8-
dimensional spacetime of the D4-D5-E6-E7-E8 VoDou Physics model prior to dimensional reduction.

The Sri Yantra has 9 Triangles, with each triangle corresponding to an Octonion associative triangle.

The first 6 triangles, 3 pairs, correspond to:

the Octonions O (red pair of reflexive interpenetrating triangles),

the Sedenions OxO (red and green pairs of reflexive interpenetrating triangles), and

the Leech Lattice OxOxO (red, green, and blue pairs of reflexive interpenetrating triangles),

which in turn correspond to the Lie algebras E6, E7, and E8, and to the 3 generations of fermions in the D4-D5-E6-
E7-E8 VoDou Physics model;

The remaining 3 triangles, one gold pair and one purple triangle, correspond not to pairs of reflexive interpenetrating
triangles, but to Octonion associative triangles. Each triangle therefore represents an entire Octonion algebra

http://www.clas.ufl.edu/users/gthursby/tantra/shriyan.htm
http://alumni.cse.ucsc.edu/~mikel/sriyantra/golden.html
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containing that associative triangle, and the 3 triangles together represent how the 3 Octonions of OxOxO are related to
one another.

The gold pair of triangles corresponds to the two mirror image Octonion half-spinor representations of Spin(8).

The purple triangle corresponds to the Octonion vector representation of Spin(8).

The Sri Yantra has a Central Vertex.

The 9 Triangles have 27 Vertices, corresponding to the 22 Hebrew letters plus 5 Finals.

The 27 Triangle Vertices correspond to the 27-line Configuration whose symmetry group is the Weyl Group of the 78-
dimensional Lie algebra E6.

The 27 Triangle Vertices also correspond to the 27-complex-dimensional space E7 / (E6xU(1)).

The 27 Triangle Vertices plus the 1 Central Vertex correspond to the 28-dimensional adjoint representation of Spin(8),
which in turn corresponds to the 12+16 = 28 gauge bosons, Higgs mechanism, and propagator phase of the D4-D5-
E6-E7-E8 VoDou Physics model.

The 28 Vertices also correspond to the 28-quaternionic-dimensional space E8 / (E7xSU(2)).

The 28 Vertices plus the 16+8 = 24 Lotus Petals form the 52-dimensional Lie algebra F4, to which the Lie algebras
E6, E7, and E8 are related by the Freudenthal-Tits Magic Square.

 

 

The construction of this Sri Yantra is based on the Golden Ratio of the Great Golden Pyramid.

Chinese Buddhism originally had 16 Lohan, like the 16 Tetragams of IFA..

When Buddha Sakyamuni completed his 49 years of Dharma teaching, he entrusted his teaching to the god Indra, and
to 4 Bikshu. The 4 Bikshu in turn entrusted the teaching to 16 Arhat.

Two more Lohan were added later, somewhat like the two Assistant Stars of the 9 Moving Stars of the LoPan.

The light of the Immortals is distinct from the Flaming Pearl Bright Light that emerges from the Dark Space where the
Tao resides.

The highest secret of the Immortals is to know when you should die and how to die when you want to die.

The highest stage of wisdom in the Mao-shan Shang-ching school of Tang China was "The Register of
Accomplishment of the Dao and Return of the Carriage".

HERMES-THOTH, meditating in a rocky desolate place,
saw the Great Dragon Poimandres, the Mind of Universal Light
which was before Matter was divided from Light, 
 
who said:  
 
The material universe was created according to 
the Harmonic 7-Spheres in the Mind of Universal Light. 
 
If a person learns and understands the nature of Life and Light 

http://www.speakeasy.org/~mimir/caduceus/hermetica/index.html
http://www.speakeasy.org/~mimir/caduceus/hermetica/index.html
http://www.speakeasy.org/~mimir/caduceus/hermetica/index.html


Bardos: Dark, Clear, Luminous

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Bardo.html[4/16/18, 1:19:06 AM]

and realize that the body is but the tomb of the soul 
then the soul shall shall be absorbed into the Light 
at the level of the Ogdoas, the Eighth Dimension. 
 
The path to immortality is hard, and only a few find it.  
The rest must return again, unconscious and unknowing, 
to the seed-ground and await a new beginning.
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(University of Washington Press, 1987).
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Tony Smith's Home Page

Gravity and Black Holes at the Planck Energy, and

Simplex Physics above the Planck Energy:

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

The Clifford algebra structure with Periodicity 8 of

the D4-D5-E6-E7-E8 VoDou Physics model

produces a Hyperfinite II1 Algebra and

a Many-Worlds Quantum Theory.

That structure may be a Conscious Choice made by our Zizzi Quantum Computer Universe.

Click Here to see about the Clifford Tensor Product Universe.

The basic underlying logic/set/geometry structure is similar to that of the Logic Alphabet of Shea Zellweger.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

The Planck length is the fundamental lattice link scale in the D4-D5-E6-E7-E8 VoDou Physics model.

According to John C. Baez and S. Jay Olson in their paper at gr-qc/0201030:

"... Ng and van Dam have argued that quantum theory and general relativity give a lower bound delta L >
L^(1/3) L_P ^(2/3) on the uncertainty of any distance, where L is the distance to be measured and L_P is
the Planck length. Their idea is roughly that to minimize the position uncertainty of a freely falling
measuring device one must increase its mass, but if its mass becomes too large it will collapse to form a
black hole. ... Amelino-Camelia has gone even further, arguing that delta L > L^(1/2) L_P ^(1/2) ... Here
we show that one can go below the Ng-van Dam bound [ and the Amelino-Camelia bound ] by attaching
the measuring device to a massive elastic rod. ...

[ while the Ng-van Dam ] result was obtained by multiplying two independent lower bounds on delta L,
one from quantum mechanics and the other from general relativity, ours arises from an interplay between

http://math.ucr.edu/home/baez/README.html
http://arxiv.org/gr-qc/0201030
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competing effects. On the one hand, we wish to make the rod as heavy as possible to minimize the
quantum-mechanical spreading of its center of mass. To prevent it from becoming a black hole, we must
also make it very long. On the other hand, as it becomes longer, the zero-point fluctuations of its ends
increase, due to the relativistic limitations on its rigidity. We achieve the best result by making the rod just
a bit longer than its own Schwarzschild radius.

... Relativistic limitations on the rod's rigidity, together with the constraint that its length exceeds its
Schwarzschild radius, imply that zero-point fluctuations of the rod give an uncertainty delta L > L_P . ...".

FAR ABOVE THE PLANCK ENERGY,

 
the universe looks like a lot of indistinguishable points, 
say N points,  
all connected to each other like an (N-1)-dim simplex.  
 
Denote each indistinguishable point by T. 
 
A 2-dimensional projection of an (N-1)-dim simplex 
is a 2-dimensional N-polygon, or N-gon.  
In the limit as N goes to infinity, 
the N-gon goes to a circle, so 
the universe far above the Planck energy with large N 
looks approximately like a circle of points, 
the boundary of a disk filled with links 
connecting all the points to each other.  
 

 
The N-polygon is a 2-dimensional projection of 
an N-dimensional N-simplex.  
 
At this level, physics is not easily definable 
in conventional terms, since there is no spacetime, 
there are no fermion or boson particles, 
and all particles are indistinguishable 
and linked to all other particles, 
so that no particles is closer to any one 
particle than any other particle.  
 
Above the Planck energy the universe is somewhat like 
Stuart Kauffman's system of NK Boolean Networks 
(see his books At Home in the Universe (Oxford 1995) 
or The Origins of Order (Oxford 1993)) 
with Connectivity = K = N-1 in which  
everything connected to everything else, and 
the Fitness Landscape is completely random.  
The Fitness Landscape roughly corresponds to the set or space of 
all states or histories over which summation leads to 
sum-over-histories Many Worlds quantum theory. 
 
In this case, since all points are indistinguishable, 
all the states or histories are indistinguishable, 
that is to say, the same, so that 
the universe is simpler than Kauffman's model 
in which the points are all distinguishable.  
 

 
BREAK THE TOTAL SYMMETRY OF THE VOID 
 
by allowing the points of the circle to be 
of two types, either the original type T 
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or a second type of point, denoted by by F, 
 
so that T and F correspond to the True and False 
values of a classical Boolean logic truth table.   
 
(You could just as well use, instead of T and F, 
V and T for the Hebrew words 
Vohu and Tohu (void and unformed), 
as in the particle physics models of 
Haim Harari (Phys. Lett. 86B (1979) 83-86), 
Michael Shupe (Phys. Lett. 86B (1979) 87-92), and 
Stephen Adler (Phys. Rev. D 21 (1980) 2903-2915), 
or 

Yin and Yang) 
  

 
In the crude image, all the T points lie on 
one semicircle and all the F points lie on 
the other semicircle, and 
each part of every link between two points 
is colored according to where it lies in the 
half-disks bounded by the T and F semicircles.  
In fact, any point could be either T or F, 
and there are 4 kinds of links: 
TT, TF, FT, FF.  
 
The links correspond to the values of 
a classical Boolean logic truth table.  
 
Still, physics is not easily definable 
in conventional terms, but now there are 
two things, T and F, 
which could correspond to binary 1 and 0, 
so binary structures can be formed 
with an underlying Z2 discrete symmetry. 
 
This is a little closer to Kauffman's NK model 
with K = N-1, because now there are two types of 
vertices in the N-simplex.  No longer are we 
looking at one N-simplex with indistinguishable vertices, 
so no longer are the states or histories indistinguishable, 
and it makes sense to talk about 
ManyWorlds possible states or histories.   
 
Now we can distinguish among all 2^N different 
subsets of vertices of the N-simplex.  
If we ignore the F vertices and the links to them, 
we get a Cl(0,N) Clifford algebra. 
The underlying vector space of Cl(0,N) is R(0,N). 
If we ignore the T vertices and the links to them, 
we get a Cl(N,0) Clifford algebra.
The underlying vector space of Cl(N,0) is R(N,0). 
 
Consider R(N,N) = R(0,N) x R(N,0).  
The Clifford algebra of R(N,N) is the split Cl(N,N). 
 
Can we see any structure in this space of ManyWorlds states?
i.e., 
What sort of structure can we see in Cl(N,N) for large N? 
 
Let x denote the real tensor product 
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and M(R,16) denote the 16x16 real matrix algebra.  
We have the periodicity properties:  
 
Cl(N,N+8) = Cl(N,N) x M(R,16) = Cl(N,N) x Cl(0,8) 
Cl(N+8,N) = Cl(N,N) x Cl(8,0) = Cl(N,N) x M(R,16) = Cl(N,N+8) 
 
We also have Cl(N-4,N+4) = Cl(N,N).  
 
Therefore the Cl(N,N) structure of the ManyWorlds states 
at high energies can be reduced to Cl(0,2N) 
Let p = 2N mod 8.  Then Cl(0,2N) can then be "factored" into 
 
Cl(0,p) x Cl(0,8) x ... x Cl(0,8)  
 
Since any given N can be replaced by a larger N = 0 mod 8, 
the fundamental structure of the ManyWorlds states 
at high energy is that of a LOT of Cl(0,8) Clifford algebras, 
one for each of the ManyWorlds that appear in 
the ManyWorlds quantum model at low energy.    
 
The structure at and below the Planck energy 
is based on Cl(0,8) and its Spin group  Spin(0,8) 
which is the basic 
building block of the D4-D5-E6-E7 physics model. 
 
Each "world", or state, of the ManyWorlds quantum structure 
of the D4-D5-E6-E7 physics model is 
made up of the vector, adjoint, and spinor representations 
of a copy Spin(0,8).  
 
The root vector polytope for the Weyl-Coxeter 
group of Spin(0,8) is the 4-dimensional 24-cell  

which is the 4-dimensional polytope called by 
Shea Zellweger the "Logical Garnet".   
"Garnet" because one 3-dim projection is 
the rhombic dodecahedron of a garnet crystal. 
"Logical" because given two logical states, T and F, 
and their 4 truth table values TT, TF, FT, and FF, 
there are 2^4 = 16 truth table - state combinations, 
or Boolean logical binary relations.  
Shea Zellweger has a nice notation, 
or "logical alphabet", for these 16:  

In his geometrical picture, they correspond to 
the 16 "hypercubic" vertices of a 24-cell.  
The 8 "hyperoctahedral" vertices of a 24-cell 
correspond to the 2^3 = 8 possible "negations" 
or "mirror reflections" of the 3 parts of 
logical relations of the form A * B, 
which are like point-link-point substructures 
of the N-simplex. 
The structures of Shea Zellweger are similar to 
the 16 tetragrams of Ilm al-Raml (the Science of the Sands) 
attributed to the third Islamic prophet, Idris.  
 
 
Above the Planck energy, for each state of the ManyWorlds, 
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we have 4 types of links at each vertex:  TT, TF, FT, FF 
so that there are 2^4 = 16 possible combinations of 
types of links that can be attached to a given vertex, 
just like Shea Zellweger's 16-element logical alphabet. 
 
For vertices with all 4 types of links present, 
we have 4! = 24 possible permutations, 
and 2^3 = 8 "orientation-preserving" reflections, 
producing the 4! x 2^3 = 24 x 8 = 192-element 
Weyl group of Spin(0,8) 
whose root vector polytope is the 24-cell, 
Shea Zellweger's logical garnet.  
 
This is another way of seeing that the 
ManyWorlds picture above the Planck energy 
involves discrete superposition 
(i.e. no complex amplitude phase) 
of a LOT of Spin(0,8) structures, 
which 
when we go below the Planck energy 
will produce a LOT of spacetime-based 
ManyWorld histories or states 
along with complex amplitude phases 
that come from the low-energy structure 
of Spin(0,8) representations.  
 

 
NOW COOL DOWN TO THE PLANCK ENERGY. 
 
Physically, that means to break some of the links 
so that everything is no longer connected to 
everything else.  
How to decide which links to break? 
Since all the links are equivalent in distance, 
BREAK ALL THE LINKS. 
This leaves us with N discrete points, 
some of which are T and some of which are F, 
all disconnected.  Our circle picture is now 
even less accurate, because it seems to indicate 
nearest neighbor connections which do not exist, 
but here it is anyway: 
 

 
The Kauffman picture is now an NK model with K = 0.
As Kauffman notes, for Connectivity = K = 0, 
his Fitness Landscape is too simple. 
Here, since we still only two types of particle, 
things are even simpler than the Kauffman model. 
 

 
HOW CAN THE T AND F PARTICLES INTERACT AND COMBINE?
 
We have 2 types of particle, 
so let each particle have 2 types of links. 
We can distinguish between 
going from T to F 
and going from F to T, 
so let each type of link have 2 directions.  
In all, that means that each T and F can 
have as many as 4 attached links, 2 in and 2 out. 
They correspond to the truth table values 
of TT, TF, FT, FF.
 
Now consider combinations of T or F with 
1, 2, 3, or 4 links to each. 
 
Call each such configuration a "seed". 
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(The terminology "seed" is due to Ben Goertzel.  
He and Kent Palmer and Onar Aam are sources 
of many of the useful ideas in this rough view 
of physics at very high energies.  
Compare these "seeds" to my Quantum Sets 
and to MetaClifford Algebras.)  
 
 
1-LINK SEEDS, 
where 0 designates the T or F  
and 1 designates an outgoing link, 
 

            0 - 1

 
form 1-dimensional chains that 
correspond to the positive integers Z+
for which each vertex has 2 nearest neighbors.  
 
 
2-LINK SEEDS, 
where -1 designates an incoming link, 
 

        -1 - 0 - 1

 
form 1-dimensional chains that 
correspond to the integers Z 
for which each vertex has 2 nearest neighbors.  
 
 
3-LINK SEEDS, 
where w and w2 designate complex cube roots of 1, 
 

          w       
            \     
             0 - 1
            /     
          w2      

 
form 2-dimensional hexagonal lattices that 
correspond to the Eisenstein complex "integers" 
for which each vertex has 6 nearest neighbors.  
 
 
4-LINK SEEDS, 
where i designate the complex square root of 1, 
 
 

               i    
               |    
          -1 - 0 - 1
               |    
              -i    

 
form 2-dimensional square lattices that 
correspond to the Gaussian complex "integers" 
for which each vertex has 4 nearest neighbors.  
 
 
WHAT IF TWO DIFFERENT 4-LINK SEEDS encounter each other? 
 

               i                     k    
               |                     |    
          -1 - 0 - 1            -j - 0 - j
               |                     |    
              -i                    -k    

 
If the planes of the two 4-LINK SEEDS are taken to be 
orthogonal to each other, 
they form the quaternions with basis {1,i,j,k}.  

http://goertzel.org/
http://server.snni.com/~palmer/thinknet.html
http://www.stud.ux.his.no/~onar/
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THERE EXISTS A 4-DIM HYPERPLANE OF "INTEGRAL" QUATERNIONS 

IN WHICH EACH POINT HAS 6x4 = 24 NEAREST NEIGHBORS.  
 
 
WHAT IF TWO DIFFERENT QUATERNION PAIRS OF 4-LINK SEEDS 
encounter each other? 
 
               i                     k
               |                     |
          -1 - 0 - 1            -j - 0 - j        
               |                     |
              -i                    -k
 
               I                     K
               |                     |
          -E - 0 - E            -J - 0 - J        
               |                     |
              -I                    -K
 
If the planes of the two QUATERNION PAIRS OF 4-LINK SEEDS 
are taken to be orthogonal to each other, 
they form the octonions with basis {1,i,j,k,E,I,J,K}.  
 
THERE EXIST 8-DIM HYPERPLANES OF "INTEGRAL" OCTONIONS 
IN WHICH EACH POINT HAS 240 NEAREST NEIGHBORS.  
 
 
IF YOU TRY TO CONTINUE THE PROCESS TO HIGHER DIMENSIONS, 
you no longer have real division algebra structure, 
and no longer have alternative algebra structure, 
so higher-dimensional structures will not 
give useful physics models. 
 
 

 
BELOW THE PLANCK LENGTH
 
the octonion Planck-length lattice structure coming from 
the T and V SEEDS produces the 
D4-D5-E6-E7 model of physics 

that somewhat like the above piece of jewelry: 
it has spacetime broken into 4-dim physical spacetime
and internal symmetry space;
it has fermion particles; and 
it has fermion antiparticles.  
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It can be represented as a generalized Feynman checkerboard on 
a 4-dimensional HyperDiamond lattice spacetime.  
Since each vertex of a 4-dimensional HyperDiamond lattice is 
linked to 8 nearest heighbors (4 future lightcone, 4 past lightcone),
 it could be said to resemble more complex version of 
 
a Kauffman NK model with N = Connectivity = 8.  
Kauffman suggests that Connectivity = K = 8 
is necessary for interesting structures.  
 

 
HOW DOES THE D4-D5-E6-E7 MODEL 
LOOK in terms of the T and F points of the SEEDS? 
 
(Ideas for these low energy correspondences come from  
discussions at Georgia Tech with David Finkelstein, 
Tang Zhong, Igor Kulikov, Bereket, and Li ChangLin.) 
 
The correspondences between T and V points, octonions, 
and first-generation fermion particles are:
 

         FFF                    1              e-neutrino  
 

                                               down quarks:
   FFT   FTF   TFF          I   J   K          R   B   G   

 
                                               up quarks:  
   TTF   TFT   FTT          i   j   k          R   B   G   

 
 

         TTT                    E              electron    

 
 
The actions of gauge bosons in terms of T and F triples are: 
 

photon:                 leaves T and F unchanged.                    
 

W+ and W- weak bosons:  interchange ALL T and F in affected triple. 
Z0 weak boson:          leaves T and F unchanged.                   

 
6 charged gluons:       permute T and F in affected triple.          
2 colorless gluons:     leave T and F unchanged.                     

 
8 charged gravitons:    change individual T and F in affected triple.
2 colorless gravitons:  leave T and F unchanged.                     

 
 
Here graviton refers to Spin(5) fundamental spin-1 gravitons, 
prior to the action of the MacDowell-Mansouri mechanism, 
not the resulting phenomenological spin-2 gravitons. 
 

GRAVITY AT THE PLANCK ENERGY 
is being studied by Hawking and his students 
who propose that creation of virtual pairs of Planck-energy Black Holes  

( a phenomenon that should also occur in the D4-D5-E6-E7-E8 VoDou Physics model upon reaching the energy scale of its Planck length lattice )

should have physical consequences: 
 
     Macroscopic black holes should evaporate down to Planck size 
     and then disappear in the sea of virtual black holes; 
 
     The theta angle of QCD should go to zero, 
     with no axion needed, 
     since the virtual black holes would produce loss 
     of coherence between the theta vacua of different winding numbers, 
     and the vacuum state with lowest energy should be theta = 0
     (this is like the mass of the quark aligning the theta vacuum, 
     as described by Taekoon Lee in hep-ph/0006349); 

http://xxx.lanl.gov/abs/hep-th/9510029
http://xxx.lanl.gov/abs/hep-ph/0006349
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     Effective interactions with low (sub-Planck) energy fields 
     should be suppressed by factors of the Planck mass, 
     except for scalar fields.  
 
     Fermion 4-vertex effective interactions should be suppressed 
     by 2 powers of the Planck mass, so that 
     K(L0) decay should be 10^7 years, which is probably unobservable now. 
 
     Fermion 6-vertex effective interactions should be suppressed 
     by 5 powers of the Planck mass, so that 
     baryon decay should be 10^64 years, which is probably unobservable now.
 
     Spin-1 boson effective interactions should also be suppressed 
     to unobservable levels.  
 
     
     However, 
     the Higgs scalar field should get effective PHI^4 or PHI^2 PHI^2 
     interactions with coefficient of order 1, 
     so it is unlikely that the Higgs scalar will be observed directly.  
 
The results of Hawking and his students are based on 
the topology of a continuum 4-dimensional spacetime, 
in which the pairs of virtual black holes are due 
to S2xS2 structures of the second homology group, 
the first being excluded by requiring simply-connected spacetime 
and the third being excluded by Poincare duality with the first. 
 
The S2xS2 bubbles represent virtual black holes appearing and 
disappearing in pairs, just as 
a Euclidean electron moving in a circle in an electric field can 
be analytically continued to a Minkowski electron-positron pair 
accelerating away from each other in the electric field.  
Effectively, the electron tunnels through Euclidean space 
and emerges as a pair of real particles in Minkowski space. 
(see particulary pp. 4-5 of their paper).  
 
Bousso and Hawking have described, 
with respect to a conventional inflationary cosmology, 
pair creation of Black Holes,  
which then produce particles and antiparticle 
by their evaporation by Hawking radiation. 
Some of their description may be relevant 
to the Expanding Instanton Cosmology of the D4-D5-E6-E7 model. 
 

Zizzi Quantum Computer Universe

In gr-qc/0304032, Spacetime at the Planck Scale: The Quantum Computer View, Paola Zizzi says:

"...[ General Structure of Quantum Computer Universe, applicable to Pre-Universe PreGeometry
existing prior to 4-dimensional physical spacetime ]...

... We assume that spacetime at the Planck scale is

discrete,
quantised in Planck units, and
"qubitised" (each pixel of Planckian area encodes one qubit).

Then, we formulate the Quantum Computer View of quantum spacetime. Within this model, one finds that
quantum spacetime might be in a entangled state, and might quantum-evaluate Boolean functions
which are the laws of Physics in their most fundamental form.

... we also include the issue of information, (more precisely quantum information) ...

... Spin networks are relevant for quantum geometry. ... spin networks are graphs ... with edges ... and
vertices labeled by ...[ geometric objects related to spinors ]...

http://xxx.lanl.gov/abs/hep-th/9510029
http://xxx.lanl.gov/abs/gr-qc/9606052
http://xxx.lanl.gov/abs/gr-qc/0304032
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... we use the quantum version ... of the Holographic Principle ... each pixel of Planckian area, encodes a
qubit ... This is a quantum memory register. To process the quantum information stored in the
memory, it is necessary to dispose of a network of quantum logic gates (which are unitary operators).
The network must be part of quantum spacetime itself, as it describes its dynamical evolution. The
quantum memory plus the quantum network form a quantum computer (quantum computer view of
quantum spacetime). In the QCV, some new features of quantum spacetime emerge:

i) The dynamical evolution of quantum spacetime is a reversible process, as it is described by a
network of unitary operators. …
ii) During a quantum computational process, quantum spacetime can be in a entangled state, which
leads to non-locality of spacetime itself at the Planck scale (all pixels are in a non separable state,
and each pixel loses its own identity).
iii) As entanglement is a particular case of superposition, quantum spacetime is in a superposed
state, which is reminiscent of the Many-Worlds interpretation of Quantum Mechanics ...
iv) Due to superposition and entanglement, quantum spacetime can compute a Boolean function for
all inputs simultaneously (massive quantum parallelism). We argue that the functions which are
quantum-evaluated by quantum spacetime are the laws of Physics in their most fundamental,
discrete and abstract form. Moreover, as the laws are the outputs of quantum measurements, their
origin is probabilistic.
v) By scratch space management, we find that at the Planck scale it is possible to compute composed
functions of maximal depth.
vi) The quantum information stored and processed by quantum spacetime prevents direct tests of the
Planck scale.

... an event in quantum spacetime is an extended object without structure (a block). ... the quantum event
encodes quantum information. ...

... each unit of Planck area (a pixel) is associated with a classical bit of information. ... In the quantum
version of the holographic principle, a pixel encodes one quantum bit (qubit) of information. ... For
example, the action of ...[a group G]... on the edge states ... gives ... equally superposed states ... When a
surface is punctured by such a superposed state, a pixel of area is created, which encodes a qubit ... The
elementary (Plankian) pixel can then be viewed as the surface of a unit (in Planck units) sphere in ..[ N ]...
dimensions. The pixel is punctured (simultaneously) in the poles by an edge in the superposed state of spin
down and spin up. Equivalently, a qubit corresponds to the surface of the N-dimensional unit sphere,
where the logic states 0 and 1 correspond to the poles. This is the so-called Bloch sphere ...

... Having assumed that spacetime at the Planck scale encodes quantum information, the latter must be
processed to give rise, as an output, to the universe as we know it. If so, quantum spacetime is not just a
quantum memory register of n qubits: it is the whole thing, a quantum memory register plus a network of
quantum logic gates. In other words, spacetime at the Planck scale must be in such a quantum state to be
able to evaluate those discrete functions which are the laws of Physics in their discrete and most
fundamental form. ...

... If the qubits encoded by pixels were superposed, the surface embedding a region of space would "exist"
in many different states simultaneously. ... the idea of a superposed state of qubits associated to pixels, fits
quite well in the Many-Worlds interpretation of Quantum Mechanics ... Spacetime at the Planck scale, like
the state of a quantum computer, can only decohere at the end of every computational process, which
terminates with a measurement. In the case of quantum spacetime, we should better say that decoherence
is due to "self-measurement" (projection operators must be included in the quantum spacetime structure).
... spacetime itself would be spoiled of locality, at the Planck scale. In other words, two quantum events
might be described by a single quantum state, each event losing its own identity. ...

... Let us consider a finite number N of pixels ... each one encoding one qubit ... the number of pixels of
area of a certain surface S is equal to the number of punctures made by spin network edges ...[carrying
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representations of a group G]... onto S). The N qubits span a Hilbert space of dimension 2^N ...

... To be able to perform quantum computation, the qubits ... must be manipulated by some unitary
transformations performed by quantum gates (the number of the gates is called the size of the network). ...
The action of the [2x2] Hadamard gate H on the first qubit gives the superposed state ... If we take the
superposed state as the control qubit ... and the second qubit of the memory as the target qubit ... the action
of the [4x4] XOR gate is ... an entangled state of two qubits. ...

... A quantum logic gate on n qubits is a 2^n x 2^n unitary matrix U. Initially, all the qubits of a quantum
register are set to |0> . By the action of the Walsh-Hadamard transform, the n input qubits are set into an
equal superposition ...

... The quantum computation of Boolean functions f is implemented by unitary operators U_f. ... Some
extra registers (called scratch space) are also needed to store intermediate results. ... the number of
required scratch registers, increases linearly with the depth of the composite function which has to be
quantum computed. ... in order to compute highly composite functions, the first register (storing the
argument) must have the smallest possible size, to leave room for the needed number of scratch registers.
In particular, if n=1 (the Planck scale), the available scratch space has size N-1, and the highest level of
composition for f is d=N when d-1 scratch registes, of one qubit each, sum up to the original register of
size N. Thus, the quantum computation of highly composite functions must be performed close to the
Planck scale, and the output (some global property of f) is obtained at macroscopic scales. ...

[ It seems to me that Zizzi's quantum computer ideas could be applied to a "pregeometry" of a lot of "fundamental
vertices" with no particular aggregation in any particular dimensionality, but with (possibly varying) numbers of "pre-
links" that could link up with other "pre-links" of other "fundamental vertices", and so then consciously self-compute
(and therefore, in a sense, create) a maximally efficient quantum code for processing information about how our
Universe evolves. If there turned out to be a maximally efficient code, something like the quantum Reed-Muller code
[[ 256, 0, 24 ]], then the physics of our Universe might be most efficiently describable in terms of the D4-D5-E6-E7-
E8 VoDou Physics model, which has among its fundamental structures the 256-dimensional Cl(1,7) Clifford algebra
and the 24+3 = 27-dimensional exceptional Jordan algebra. The corresponding "fundamental spacetime" and
"fundamental set of spinor representations" could describe fermions on each vertex and a "fundamental set of gauge
Lie algebra representations" that could describe gauge group elements on each link, similar to the process described
above, which is also describable in terms of Clifford Tensor Products. The interplay among possible evolutionary
histories of our Universe could then be computed by itself much like a giant Quantum Game.

A research program along those lines might be:

applying, as described above, Zizzi's quantum computer ideas to a "pregeometric soup" of things and producing
a precursor of our 4-dim physical spacetime with gravity and standard model particles and forces, effectively
creating our Universe;
then using Zizzi's idea of a quantum conscious fluctuation big bang to describe the evolution of Universe
through the end of inflation; and
then describing the subsequent evolution of our Universe in terms of "regional" consciousness of parts of our
universe, playing Quantum Games as they evolve. In such a view, Human Consciousnesses might be connected
with regional Universal Consciousnesses, as well as other consciousnesses, perhaps by Resonance Phenomena.

 

However, in this paper Zizzi applies her ideas to a specific model of SU(2) and 4-dimensional spacetime. ]

... Spin networks are relevant for quantum geometry. ... spin networks are graphs embedded in 3-space,
with edges labeled by spins and vertices labeled by intertwining operators. In loop quantum gravity,
spin networks are eigenstates of the area and volume-operators ... We interprete spin networks as qubits
when their edges are labeled by the spin-1/2 representation of SU(2). ... For example, the action of the
unitary SU(2) matrix ... on the edge states ... gives ... equally superposed states ...[whereby]... spin network
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edges...[carry]... the 1/2 -representation of SU(2) ... The elementary (Plankian) pixel can then be viewed as
the surface of a unit (in Planck units) sphere in three dimensions. The pixel is punctured (simultaneously)
in the poles by an edge in the superposed state of spin down and spin up. Equivalently, a qubit
corresponds to the surface of the 3-dimensional unit sphere, where the logic states 0 and 1 correspond to
the poles. This is the so-called Bloch sphere ... There is clearly an analogy between the spin networks
approach to quantum gravity and our Quantum Computer View of quantum spacetime. ...

... The state of n qubits is the unit vector in the 2^n-dimensional complex Hilbert space: C^2 x C^2 x ... x
C^2 n times [tensor product] ...

[ Zizzi's specific model differs from the D4-D5-E6-E7-E8 VoDou Physics model in that Zizzi leads to the usual
complex hyperfinite II1 von Neumann algebra factor instead of the generalized real hyperfinite II1 von Neumann
algebra factor. ]

[ Zizzi's specific model also differs from the D4-D5-E6-E7-E8 VoDou Physics model in that Zizzi's network edges
and vertices are labelled by SU(2) spins and intertwining operators, respectively, instead of Spin(1,7) Lie algebra
generator Cl(1,7) bivectors and Cl(1,7) spinors. It also differs from the ideas of John Baez ( lines marked > are from a message from

me ):

"... The quotient of Lie algebras e6/f4 is a vector space 
that can be naturally identified with H3_0(O).  
That's really cool!  

But the quotient of Lie groups E6/F4 is what matters for 
the spin foam models, and this is a bit "curvier" - 
it has a natural metric that's not flat.  

They are closely related, however: 
e6/f4 can be viewed as a tangent space of E6/F4.  

A baby example of the same phenomenon is this:

sl(2,C)/su(2) = R^3, 3d flat space
SL(2,C)/SU(2) = H^3, 3d hyperbolic space.

This is what we get if we replace the Jordan algebra H3(O) 
by the smaller Jordan algebra H2(C).

>I would like very much to be told how such a construction goes,
>because
>in my opinion such an H3_0(O) spin foam model
>should lead to,
>not just quantum gravity, but a Theory Of Everything.
Shhh!  That's supposed to be secret.   :-)

Yes, of course something like this is my goal, 
but I'm not eager to count my chickens 
before they are hatched, nor take my ideas to
market while they're still half-baked. ... 

... it's not quite that the 
"foam" is "made of 3-spheres".  
People do quantum field theory on a 3-sphere and 
get a spin foam model of (Riemannian) 4d quantum gravity.
The Lagrangian for this quantum field theory guarantees 
that Feynman diagrams can be interpreted as 4-simplices 
stuck together along their tetrahedral faces.  
The relevance of the 3-sphere is that L^2(S^3) 
can be decomposed as a direct sum of "simple" 
representations of Spin(4),
which are the representations which correspond 
to bivectors - the right thing for describing 
the quantum geometry of a triangle. 

One can and should see how this generalizes 
to a wide class of homogeneous spaces, and 
it should be especially fun 
for "exceptional" spaces like E6/F4.

Or maybe even bigger ones involving E7 and E8! ..." ...

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=941v39%24ihp%241%40news.state.mn.us&rnum=15&prev=/groups%3Fq%3Dg:thl717724067d%26dq%3D%26hl%3Den%26lr%3D%26ie%3DUTF-8%26selm%3D941v39%2524ihp%25241%2540news.state.mn.us%26rnum%3D15
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and my related ideas:

"... My suggestion of spin foam

(structure group)/(automorphism group) = E6 / F4

was just an example, 
and there is in my opinion a better way.

As you say, you can look at E6 / F4
either at the Lie algebra level 
or at the Lie group level.

You say

"... the quotient of Lie groups E6/F4 is
     what matters for the spin foam models ...".

That does exist and 
is a 26-dim rank-2 symmetric space of type EIV,
with a compact realization 
as the set of OP2s in (CxO)P2
and a
noncompact realization as 
the set of hyperbolic OP2s in hyperbolic (CxO)P2.

However,
if you try to buld a spin foam out of that,
I suspect that it is not as easy as 
the Spin(4)/Spin(3) = SU(2) = S3
case of making a foam of 3-spheres.

It seems to me that what you want 
for a single bubble/component of foam
would be something that has two characteristics:

1 - the 24-dim 3-octonion structure of 26-dim H3(O)o

2 - associative structure so that you can
    put a lot of bubbles together nicely

My candidate for that is the Clifford algebra Cl(8),
with graded structure

1   8  28  56  70  56  28   8   1

and total dimensionality 2^8 = 256 = 16x16 = (8x8)x(8x8)

Cl(8) has
1 - 3 octonions (vector 8, and two half-spinor 8s)

2 - associative product and periodicity factorization
    Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

Actually,
I am not the only one using that factorization as the basis
of a fundamental physics model.

My friend and teacher David Finkelstein (who first taught me
about details of Clifford algebras back in the early 1980s)
is also working on a model in which a bunch (maybe it could
be called a foam??) of Cl(8)s is a starting point out of which
everything we see (spacetime, particles, etc) condenses.
David's web page is at URL
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
where he says, among other things:
"... The Spinorial Chessboard shows how the dynamics,
a large squad of chronons, can spontaneously break down
into a Maxwellian assembly of squads of 8 chronons each ...".
Although David's model differs from mine in some ways,
his "squad of 8 chronons" is the set of the 8 generators of Cl(8).

In both his model and my model, the "foam" is not of spacetime,
but a sort of pregeometric foam, and spacetime is derived
as a sort of "condensation".

In this picture, you are using algebra structure, 
not group structure,
so instead of starting with
a foam of group objects like 3-spheres

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=941v39%24ihp%241%40news.state.mn.us&rnum=15&prev=/groups%3Fq%3Dg:thl717724067d%26dq%3D%26hl%3Den%26lr%3D%26ie%3DUTF-8%26selm%3D941v39%2524ihp%25241%2540news.state.mn.us%26rnum%3D15
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
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you start with
a bunch of algebra-tangents of group objects,
which you can, 
AFTER you put the algebra-tangents together,
THEN exponentiate up to make a big group foamy thing. ...". ]

[ Zizzi's model may be applicable to some of the phenomenology of Gravitation in our 4-dimensional
physical spacetime. However, since SU(2) is not as big as SU(2)xSU(2) = Spin(1,3) or the Conformal

Group Spin(2,4) = SU(2,2), it may be that generalization, such as by using SU(2,2), may be necessary to
describe Segal's Conformal Theory of Gravity. Here is some of what Zizzi says, indicating how such a

program might proceed: ]...

... According to inflationary cosmological theories, the cosmological horizon has at present a radius R =
10^60 Lp, thus its surface area is A = 10^120 Lp^2, that is an area of 10^120 pixels, each one encoding
one qubit. In the QCV, the cosmological horizon's surface can be interpreted as a quantum memory
register of N = 10^120 qubits. Thus, spacetime at the Planck scale can compute a composite function of
maximal depth d = 10^120. ...

... the recursive functions computed by quantum spacetime at the Planck scale, are the laws of Physics in
their discrete, abstract, and fundamental form. We, human beings, who are "derived from the laws", look
like fixed points (in the sense of Goedel diagonalization lemma), as we are part of the program and still
we are aware that it is running ... (although we cannot grasp the whole of it). ... the output (the result of a
measurement) appears randomly, thus the nature of the global properties of such laws is probabilistic. In
fact, while the whole quantum computational process is deterministic, in the sense that time evolution is
guaranted by a unitary operator, the output is random, as measurement is a non-unitary operation. ...

... The Heisenberg time-energy uncertainty relation, delta E delta t > hbar, allows virtual partcles of mass
m = delta E / c^2 to come into existence for an interval of time delta t > hbar / delta E. The time-energy
uncertainty relation is saturated at the Planck scale: Ep tp = hbar. This means that an object having a
Planck mass ... and size equal to the Planck length .. cannot be anything else than a virtual object. The
particle-like character of such a virtual object is enlightened by the fact that the Compton length Lc = hbar
/ m c , when calculated for the Planck mass, coincides with the Planck length ... Moreover, the
Schwarzchild radius Ls = 2 G m / c^2, when calculated for the Planck mass, is twice the Planck length ...
The factor 2 (although very often discarded in the literature ... is very important, as the Schwarzchild
radius of this object is bigger than its size, thus the object is a black hole. Then, at the Planck scale, we
have virtual particle-like black holes/wormholes ... Notice, however, that the particle-like structure of such
an object is defined at the very Planck length by the Compton length, while its black hole structure is
defined at twice the Planck length by the Schwarzchild radius. The surface area of the event horizon of
such a virtual Schwarzchild black hole, is about four Planckian pixels, and encodes four qubits. In our
model, lengths are quantised in Planck units: Ln = n Lp and the quantised area is: A = a n^2 Lp^2. The
value of the constant a is fixed to a = 2 ln 4 the Bekenstein formula: S = A / 4 Lp^2 , where S = N ln2 is
the information entropy, and N = n^2 number of qubits. Then our discrete area spectrum is: An = 4 ln2
n^2 Lp^2. ...

... For n=1, we get the area of the event horizon of a virtual Schwarzchild black hole A1 = 4 ln2 Lp^2 ,
which coincides with the minimal eigenvalue of the area spectrum calculated in loop quantum gravity
when considered in the context of black hole entropy and in black holes quantisation models. However, in
our scheme, it would not be possible to consider particle-like quantum black holes with masses larger than
the Planck mass, as in that case the Compton length would be a fraction of the Planck length ... Then,
black holes with masses larger than the Planck mass (already at twice the Planck mass) would lose any
quantum particle-like feature, although they could be considered as the intermediate remnants of
evaporating classical (large) black holes. ... At larger scales, (about n = 10^20), where spacetime has
already emerged as a continuum, one can start to speak about quantum field theory for small masses such
that Lc >> Ls. ... the Compton length does not make sense for integer multiples of the Planck mass, while
the Schwarzchild radius does not make sense for fractions of the Planck mass. ...
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... encoding four qubits, and can perform quantum computation. Finally, we argue that the intrinsic non
local aspect of quantum spacetime at the Planck scale discussed in this paper, might be due to virtual
wormholes connecting Planckian pixels, as wormholes violate locality. In this view, virtual wormholes
should be considered as tiny XOR gates. In other words, in the QCV, the scale which allows a quantum
computing spacetime is the scale of quantum gravity, the Planck scale, which is the seat of quantum foam.
... A quantum black hole of Planck mass, comes into existence out of the vacuum, and then evaporates in
Planck time, releasing a quantum of Planckian energy back to the vacuum. As this "virtual" process is due
to quantum fluctuations of the vacuum, which are non-dissipative, it can be considered a reversible
process, unless a measurement takes place. ... spacetime at the Planck scale may be viewed as a sea of
virtual Planckian black holes. Probing the Planck scale would then mean losing data inside the event
horizons of Planckian black holes. Or, even worse, the data might be realitive to another world if , in
measuring an entangled state, one is faced with a virtual wormhole. ...

... from the linearity of the Planck scale level we obtain the nonlinearity of the classical macroscopic level

...[such as]... the non linear equations of General Relativity ... both non linearity and irreversibility, which
have no home in the QCV, should be emergent features of spacetime. In the QCV, also locality is lost:
"spacetime" itself is non local at the Planck scale, due to the entanglement of pixels/qubits. ... the QCV,
spin networks, qubits, and virtual black holes are different aspects of the same buildig blocks of quantum
spacetime at the Planck scale. In philosophical terms, spin networks (at least in their original form
introduced by Penrose as purely combinatorial objects, without the introduction of causal sets ... are
fundamental in the sense that they are attributes of substance. Spin networks are the boundary (at the
Planck scale) between the physical world and its foundations. Thus, in the QCV, also qubit states
associated with spin networks are a different way of saying the same thing: quantum information on its
own is an attribute of substance. However, when quantum computation is taken into account, and a
(reversible) dynamical evolution arises, we are already a little bit upward the boundary between substance
and the physical world. Virtual black holes, (and wormholes) constitute mini quantum computers, which
"prepare" the phisical world. ...".

 

 
THE TRANSITION AT THE PLANCK ENERGY 
that the D4-D5-E6-E7 model of physics undergoes 
is a Phase Transition 
from 
a state in which every point is connected to 
a nearest neighbor proper subset of all other points, 
to 
a state in which every point is connected directly to 
every other point.   
 
A low-energy physical analogy is the phenomenon of Critical Opalaescence 

( It looks something like the pearl handles

of the deputy sheriff revolver of my grandfather James Madison Smith, which had a defective firing pin mechanism. When I found that repair
would be difficult, I threw away that revolver, but kept the pearl handles. )

at the critical point of a liquid-gas phase system, 
at which the correlation length among the particles 
of the system becomes infinite.  

http://xxx.lanl.gov/abs/hep-th/9701113
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To see how the phase transition is approached from 
below the Planck energy, 
consider the Feynman checkerboard picture.
 
Here is how Feynman did weights in his checkerboard: 
 
Consider a discrete lattice spacetime, 
lattice length  e  (one time-step),
a time interval T of N lattice time-steps, T = Ne. 
 
Also consider a particle of mass  m  =/= 0, 
because a massless particle is "stuck" on a light-cone 
trajectory and cannot "change directions". 
 
Then Feynman weights each change of directions in 
a given path from time t = 0 to time t = T 
by  ime    (where i is complex imaginary i).  
 
Although Planck's constant h is not explicit in  ime, 
you can say that it is implicit in the lattice interval  e. 
 
If e goes to zero, there is continuous spacetime, 
and the weighting goes to zero, 
BUT the number of changes goes to infinity, 
so you have to be careful about how you take 
the limit as e goes to zero.  
 
If e goes to T (the entire time interval you consider 
in your given experiment), THEN is when the 
ManyWorlds goes away due to fewer and fewer possible 
spacetime paths from t = 0  to t = T.  
 
In this case, e going to T, you could just as well 
say that you are designing experiments such that you 
are looking at shorter and shorter times T such that 
T goes to e.  That is equivalent to doing experiments 
at higher and higher energies, approaching the Planck energy.  
 
So the breakdown of spacetime ManyWorlds 
(due to fewer and fewer possible futures) 
occurs when you do Planck energy experiments.  
 
That is equivalent to a phase transition from
spacetime ManyWorlds with complex amplitude phases 
into a new regime ABOVE the Planck energy 
in which ManyWorlds is based on discrete superpositions 
of Spin(0,8) systems and their Cl(0,8) Clifford algebras 
all regarded as subsystems of one huge N-simplex 
with Cl(0,N) Clifford algebra, 
and everything connected to everything else.  
 

 
Compare this Simplex Physics to my Quantum Sets, 
to the HyperDiamond Feynman Checkerboard Model, 
and to MetaClifford Algebras,  
as well as the construction of Clifford Algebras from Set Theory.  
 

 
 

 

Tony Smith's Home Page

...

...
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Tony Smith's Home Page

Classical and Quantum Information Theory

Golay Codes, Nonlinear Codes, and Gray Codes

Quantum Reed-Muller and Golay Codes

Quantum Computing

Quantum Cellular Automata

Quantum Game Theory

 

Information is the underlying basis of the Quantum Consciousness of All Life in ALL
SPACES.

 

Physical Wavelets provide a connection between the World of Physics and the World of Information. Paola Zizzi's
ideas of our Universe as a Computer may make that connection more concrete.

Quantum Computing and Information Theory, 
a promising New Technology, 

is based on the Galois field  GF(4) = {0,1,w,w^2} 
where w    =  (1/2)( - 1 + sqrt(3) i ) 
and   w^2  =  (1/2)( - 1 - sqrt(3) i ). 

 
{0,1,w,w^2} corresponds to 
the Dynkin diagram of the D4 Lie algebra Spin(8) 
used in the D4-D5-E6-E7-E8 VoDou Physics model, such that:  
0 corresponds to the 28-dimensional bivector adjoint representation; 
1   corresponds to the 8-dimensional vector representation; 
w   corresponds to one 8-dimensional half-spinor representation; and  
w^2 corresponds to the other 8-dimensional half-spinor representation.  
 
{0,1,w,w^2} generates the hexagonal lattice of Eisenstein Integers 
in the Complex Plane; corresponds to the quaternions {1,i,j,k}; 
corresponds to the Tai Hsuan Ching; and 
corresponds to symmetries of the Torah such as 
the (3,10) Torus Knot and the 3x3x3 Magic Cube.  
 

Quantum Information Theory 
has the same structure as 
Quantum Field Theory.  

 
The D4-D5-E6-E7-E8 VoDou Physics model has a natural representation 
on each of the three types of substrate described in the BARDOs: 
material (Massive Spacelike beings); 
luminous dharmata (Massless Lightcone beings); and 
clear light (Many-Worlds abstract beings).  
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Human life 
is based on interactions of chemical elements on earth.  
 
Chemical elements are made of Massive Spacelike matter 
(electrons and quarks) by the laws of particle physics, 
represented by the D4-D5-E6-E7-E8 VoDou Physics model.  
 
Interactions of chemical elements occur through interactions with 
gauge bosons (such as photons) by the laws of particle physics, 
represented by the D4-D5-E6-E7-E8 VoDou Physics model. 
 

 
Massless Lightcone paricles 
can carry and process information.  
 
Gamma-ray laser beams using stars as gravitational 
lenses could carry information throughout a galaxy.  
 
The efficiency with which photon (and/or graviton) beams carry 
information is determined by how the information is coded.  

For

Classical Shannon Information Theory

( compare Quantum Information Theory )

Lachmann, Newman, and Moore, in cond-mat/9907500, say:

"... It has been well-known since the pioneering work of Claude Shannon in the 1940s that a message
transmitted with optimal efficiency over a channel of limited bandwidth is indistinguishable from random
noise to a receiver who is unfamiliar with the language in which the message is written.

In this letter we demonstrate an equivalent result about electromagnetic transmissions.

We show that when electromagnetic radiation is used as the transmission medium, the most information-
efficient format for a given message is indistinguishable from black-body radiation to a receiver who is
unfamiliar with that format. The characteristic temperature of the radiation is set by the amount of energy
used to make the transmission.

If information is not encoded in the direction of the radiation, but only its timing, energy or polarization,
then the most efficient format has the form of a one-dimensional black-body spectrum

which is easily distinguished from the three-dimensional case. ...

... For the case where the transverse momentum of photons is not used to encode information, or for
broadcast transmissions, the spectrum is indistinguishable from that of a one-dimensional black body. We
have also shown that the characteristic temperature of the message is simply related to the energy used to
send it, and we have derived an upper limit on the rate at which information can be transmitted in both
cases. ...

... we speculate that results similar to those presented here may apply to transmissions using other radiative
media as well. Since many natural processes maximize the Gibbs-Boltzmann entropy, they should give
rise to spectra indistinguishable from optimally efficient transmissions. For instance, if we had a
transmitter that can emit any type of particle (rather than just photons), it seems plausible that the optimal

http://xxx.lanl.gov/abs/cond-mat/9907500
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spectrum of particle types and energies would be that of Hawking black-hole radiation...".

Classical Information Theory may be related to some aspects of Urim v'Tumim. Here, paraphrasing from the books

Sphere Packings, Lattices, and Groups by J. H. Conway and N. J. A. Sloane (Springer, Third edition 1999),
From Error-Correcting Codes Through Sphere Packings to Simple Groups, by Thomas M. Thompson (MAA
1983),
A Course in Combinatorics, by J. H. van Lint and R. M. Wilson (Cambridge 1992),
Designs and Their Codes, by Assmus and Key (Cambridge 1992),

are some details about

Classical Information Theory of Classical Error-correcting Codes, especially Golay Codes.

Error-correcting codes were discovered in mid-20th century after R. W. Hamming got irritated by his
computer stopping when it encountered an error, causing him to realize that if his computer could detect
errors it should be able to locate and correct them.

C24 is a binary Golay code [24,12,8] is a code of length 24, dimension 12, and minimal distance 8 over
the binary field F2. Of the 2^24 sets of 24 zeroes and ones, 2^12 = 4096 are in C24. They can be divided
into classes:

1 that has 24 zeroes;
759 that have 16 zeroes and 8 ones;
2,576 that have 12 zeroes and 12 ones;
759 that have 8 zeroes and 16 ones;
1 that has 24 ones.

The symmetry group of C24 is M24, where M24 is the simple Mathieu group of order
24x23x22x21x20x48. M24 has several interesting subgroups, including:

PSL2(23)
the sextet group 2^6:3xS6
the octad group 2^4:A8 = 2^4:GL4(2)
PSL3(4) = M21
the trio group 2^6:(S3xL2(7)) = 2^6:(S3xL3(2))
the Mathieu group M23
the Mathieu group M22 and M22:2
the Mathieu group M12 associated with the Steiner system S(5,6,12) and the ternary Golay code
C12 [12,6,6] with 3^6 = 27x27 = 729 words. C12 can be constructed using Rubik-icosahedron
twist-permutations.

An octad is a Golay codeword of weight (distance from the origin) 8. The octads of C24 constitute a
Steiner system S(5,8,24). The Steiner system S(5,8,24) is a set with 24 points and a collection of distinct
8-subsets (called blocks) such that any 5-subset is contained in exactly 1 block.

The MOG is a 4x6 binary array, so that it would carry 24 bits of information.

The hexacode C6 is a 3-dimensional code of length 6 over F4. C6 has 36+12+9+6+1 = 64 = 2^6 = 4^3 =
sqrt(4^6) hexacodewords.

The Mathieu group M24 is transitive on trios consisting of three disjoint octads. The subgroup fixing a trio
is a group 2^6:(S3xL2(7)) it being significant that L2(7) is isomorphic to L3(2). and is Klein's group of
order 168 = 7x6x4, and is the automorphism group of the Hamming binary code H7 [7,4,3].
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By fixing two points of the 24 we obtain the Mathieu group M22 which is the stabilizer of the Steiner
system S(3,6,22) obtained by deleting those two points from all octads of S(5,8,24) that contain them both.

 In math.CO/0207208, Hammons, Kumar, Calderbank, Sloane, and Sole say:

"...The classical theory of cyclic codes, which includes BCH, Reed-Solomon, Reed-Muller codes, etc.,
regards these codes as ideals in polynomial rings over finite fields. Some famous nonlinear codes found by
Nordstrom-Robinson, Kerdock, Preparata, Goethals and others, more powerful than any linear codes,
cannot be handled by this machinery. We have shown that when suitably defined all these codes are ideals
in polynomial rings over the ring of integers mod 4. This new point of view should completely transform
the study of cyclic codes. ... Kerdock codes contain more codewords than any known linear code with the
same minimal distance (although we are not aware of any theorem to guarantee this, except at length 16)
... Kerdock and Preparata codes exist for all lengths n = 4^m > 16. ... Kerdock and `Preparata' codes are
duals over Z4 - and the Nordstrom-Robinson code is self-dual ... the Kerdock code is simply the image of
the quaternary code (when extended by an zero-sum check symbol) under the Gray map ... the Gray map
translates a quaternary code with high minimal Lee or Euclidean distance into a binary code of twice the
length with high minimal Hamming distance. ...

... The Kerdock and Preparata codes of length 16 coincide, giving the Nordstrom-Robinson code. This is
the unique binary code of length 16, minimal distance 6, containing 256 words. In this case K ... the cyclic
code of length 16 over Z4 ...[plus]... adjoining a zeo-sum check symbol. ... is the ... octacode ... the unique
self-dual quaternary code of length 8 and minimal Lee weight 6, or ... the 'glue code' required to construct
the 24-dimensional Leech lattice from eight copies of the face-centered cubic lattice. ... The Nordstrom-
Robinson code is the binary image of the octacode under the Gray map. ...

... In communication systems employing quadrature phase-shift keying (QPSK), the preferred assignment
of two information bits to the four possible phases is the one ... in which adjacent phases differ by only
one binary digit. This mapping is called Gray encoding and has the advantage that, when a quaternary
codeword is transmitted across an additive white Gaussian noise channel, the errors most likely to occur
are those causing a single erroneously decoded information bit. ... The crucial property of the Gray map is
that it preserves distances. ... from (Z4^n, Lee distance) to (Z2^2n, Hamming distance) ...

... The quaternary octacode has an automorphism group of order 1344, whereas the group of the binary
Nordstrom-Robinson code has order 80640. ...

... The Kerdock and `Preparata' codes are Z4-analogues of first-order Reed-Muller and extended Hamming
codes, respectively. All these codes are extended cyclic codes over Z4, which greatly simplifies encoding
and decoding. ... Binary first- and second-order Reed-Muller codes are also linear over Z4, but extended
Hamming codes of length n > 32 and the Golay code are not. ... the Nordstrom-Robinson code is Z4-
linear ... and is closely connected with the ... [24, 12, 8] Golay code ...[which, although linear in its normal
formulation,]... is not Z4-linear. ...".

In their book The Theory of Error-Correcting Codes (North-Holland Elsevier 1977), MacWilliams and Sloane say:

"... The extended Golay code G24 may be used to construct ... The Nordstrom-Robinson code N16 ...
divide up the [G24] codewords according to their values on the first 7 coordinates: there are 2^7
possibilities, and for each of these there are 2^12 / 2^7 = 32 codewords. thus there are 8 x 32 = 256
codewords which begin either with seven 0's (with 8th coordinate 0), or with six 0's and a 1 (with 8th
coordinate 1) ... The Nordstrom-Robinson code N16 is obtained by deleting the first 8 coordinates from
these 256 vectors. ... N16 is a (16, 256, 6) code ... made up of a linear [16,5,8] code ... plus 7 of its cosets
in G24 ... N16 is not linear ...".

In their book Sphere Packings, Lattices, and Groups (3rd ed., Springer 1999), Conway and Sloane say:

http://xxx.lanl.gov/abs/math.CO/0207208
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"... If a corresponding packing ...[to]... the Nordstrom-Robinson code ... were to exist, it would set new
records for the density and kissing number in 16 dimensions. No such lattice exists ... and we conjecture
that there is also no such nonlattice packing. ...".

Coding of information is a problem in 
COMBINATORICS. 
Three good reference books are: 
Conway and Sloane, Sphere Packings, Lattices and Groups (2nd ed), 
              Springer (1993); 
Roman, Coding and Information Theory, Springer (1992); 
Thompson, From Error-Correcting Codes Through Sphere Packings To  
              Simple Groups, Mathematical Asso. of America (1983). 
 
 
The extended Golay code G24 is based on 
the 24-dimensional Leech lattice.  
The automorphism group 
of G24 is the Mathieu group M24.  
It may be related to the Urim v'Tumim.
 
G24 is the (24,2^12) d=8 self-dual classical code over GF(2), 
which is sometimes denoted (24,12,8) 
because it uses binary 24-blocks with 12 message bits and 
Hamming minimal distance 8.  
 
G24 has 2^12 = 4096 codewords:  
1       (denoted  0)  is at Hamming distance  0 from zero;   
759     (denoted  8) are at Hamming distance  8 from zero;   
2576    (denoted 12) are at Hamming distance 12 from zero;   
759     (denoted 16) are at Hamming distance 16 from zero;   
1       (denoted 24)  is at Hamming distance 24 from zero.    
 
The weight distribution can also be written: 
0(1)  8(759)  12(2576)  16(759)  24(1)
 
The number of dodecads comes from the combinatorial table:  
   0     0    16     0    24     0    16     0     0
      0    16    16    24    24    16     16    0
         16   32    40    48    40    32     16
           48    72    88    88    72     48   
             120   160   176   160   120    
                280   336   336   280     
                   616   672   616       
                     1288  1288        
                        2576          
 
The number of octads comes from the combinatorial table:  
  30     0    16     0     4     0     0     0     1
     30    16    16     4     4     0     0     1
        46    32    20     8     4     0      1
           78    52    28    12     4      1   
             130    80    40    16     5    
                210   120    56    21     
                   330   176    77       
                      506   253        
                         759
 
The octads of G24 are a Steiner system S(5,8,24), 
so that any 5 points of the 24 are in one unique octad. 
Since G24 can be constructed from its Steiner system, 
G24 can be constructed from its octads, 
and each of its octads can be constructed 
from 5 of its 8 nonzero elements.  
 
 
The 24-dimensional Leech lattice can not only be constructed 
as a real 24-dimensional lattice /\R24 
from the binary (24,12,8) Golay code G24 over GF(2), 
it can also be constructed 
as a complex 12-dimensional lattice /\C12 
from the ternary (12,6,6) Golay code G12 over GF(3), 
with Steiner system S(5,6,12).  
 
G12 has 3^6 = 729 codewords, with weight distribution:  
0(1)  6(264)  9(440)  12(24).    
 
 
The 24-dimensional Leech lattice can also be constructed 
as a quaternionic 6-dimensional lattice /\Q6 

http://dimacs.rutgers.edu/
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from the (6,3,4) hexacode H6 over GF(4).  
 
H6 has 4^3 = 64 codewords, with weight distribution:  
0(1)  4(45)  6(18).    
 
 
The 24-dimensional Leech lattice can be used, 
by 3x3 octonion matrices, 
to construct the D4-D5-E6 model.  
The automorphism group of the Leech lattice is 
the Conway group .0 (dotto).   
 
The 24-dimensional Leech lattice represents 8-dimensional space-time, 
the 8 first generation fermion particles, and 
the 8 first generation fermion antiparticles.  
Each vertex has 196,560 nearest neighbors, 
whose permutation group is dotto. 
 
196,560 + 300 + 24 = 196,884 
(300 = 25x24/2 = symmetric tensor square of 24)  
is the dimension of a representation space of the Monster group, 
whose order is the product 
2^46 3^20 5^9 7^6 11^2 13^3  17 19 23 29 31 41 47 59 71, 
or about 8 x 10^53.  
 
IF the 196,560 points form a group, 
just as the 240 of an E8 lattice form unit octonions 
and as the 24 of a D4 lattice form unit quaternions 
(this is a goal of the current work of Geoffrey Dixon), 
 
then it should be possible to form the 196,560 dimensional space 
of the group algebra of the Leech lattice nearest-neighbor group, 
 
and then add the 300-dim space of symmetric squared Leech lattice, 
 
and then add the 24-dim space of the Leech lattice itself, 
 
to get the 196,884-dim representation space of the Monster.  
 
By going down to the underlying 24-dim Leech lattice space, 
it should be possible to 
represent the Monster on the 24-dim space of the Leech lattice.  
 

The New Technology of Quantum Computing is based on

Quantum Information Theory,

which differs from Classical Information Theory.

 

David Deutsch, who has a parallel universes web site, has described a Universal

Quantum Computer

using

Many-Worlds Quantum Theory.

Michael Gibbs has a WWW page with a Basic Introduction to Quantum Information Theory.

The Centre for Quantum Computation at the University of Oxford has a good web page. Another good WWW site on
quantum computation is http://vesta.physics.ucla.edu/~smolin/index.html. Other good websites are at Caltech and the

web pages of Samuel Braunstein.

http://eve.physics.ox.ac.uk/Personal/deutsch/David.html
http://members.aol.com/jmtsgibbs/index.htm
http://members.aol.com/jmtsgibbs/infothry.htm
http://www.qubit.org/
http://www.enews.com/magazines/discover/magtxt/100195-7.html
http://vesta.physics.ucla.edu/~smolin/index.html
http://www.theory.caltech.edu/people/preskill/ph229/
http://chemphys.weizmann.ac.il/~schmuel/comp/comp.html
http://chemphys.weizmann.ac.il/~schmuel/comp/comp.html
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In quantum information theory, Cerf and Adami describe virtual qubit-anti-qubit pairs (they call them ebit-anti-ebit
pairs) that are related to negative conditional entropies for quantum entangled systems and are similar to fermion
particle-antiparticle pairs of particle physics.

Cerf and Adami have written a paper "Prolegomena to a Non-Equilibrium Quantum Statistical Mechanics" in which
they "... suggest that the framework of quantum information theory ... is a reasonable starting point to study non-
equilibrium quantum statistical phenomena. As an application, [they] discuss the non-equilibrium quantum
thermodynamics of black hole formation and evaporation. ... "

In Baez Week 34, John Baez describes quantum computing:

It's easiest to see why machines that take advantage of quantum theory might be efficient at computation if we think in
terms of path integrals. In Feynman's path-integral approach to quantum theory, the probability of getting from state A
at time zero to state B some later time is obtained by integrating the exponential of the action

exp(iS/hbar)

over *all* paths from A to B, and then taking the absolute value squared. (Here we are thinking of states A and B that
correspond to points in the classical configuration space.) We can think of the quantum system as proceeding along all
paths simultaneously; it is the constructive or destructive interference between paths due to the phases exp(iS/hbar) that
makes certain final outcomes B more likely than others. In many situations, there is massive destructive interference
except among paths very close to those which are critical points of the action S; the latter are the *classical* paths. So
in a sense, a classical device functions as it does by executing all possible motions; motions far from those satisfying
Newton's laws simply cancel out by destructive interference! (There are many other ways of thinking about quantum
theory; this one can be difficult to make mathematically rigorous, but it's often very handy.)

This raises the idea of building a computer that would take advantage of quantum theory by trying out all sorts of
paths, but making sure that paths that give the wrong answer cancel out! It seems that Feynman was the first to
seriously consider quantum computation: Simulating physics with computers, by Richard Feynman, International
Journal of Theoretical Physics, Vol. 21, nos. 6/7, pp. 467--488 (1982).

The article of Baez is motivated by a paper of Peter Shor, described by David DiVincenzo as showing that on a
quantum computer, factoring large numbers that have only large prime factors can be performed in polynomial time, as
opposed to exponential time that is thought to be required by a classical computer. The main result of DiVincenzo's
paper is that 2-bit gates are universal for quantum computation.

Quantum information processing rules are somewhat different from those of classical information theory. For instance
(Ekert, Nature 367 (10 Feb 94) 513-514) Benjamin Schumacher has shown that for quantum 2-state systems there is a
lower bound on the number of quantum bits per symbol and that the lower bound is LESS than the classical entropy of
the Shannon noiseless coding theorem. The relevant difference is that two distinguishable symbol-state preparations
can produce two different symbol-states that CANNOT be reliably distinguished.

Walsh functions (boolean analogues of Fourier basis functions) are a class of balanced functions that are
distinguishable quickly and WITHOUT ERROR by quantum computation. A classical computer could distinguish them
quickly only if some (perhaps small) error were to be allowed. (Bennett, Nature 362 (22 Apr 93) 694-695, describing
the work of David Deutsch and Richard Jozsa, and of Ethan Bernstein and Umesh Vazirani)

http://xxx.lanl.gov/abs/quant-ph/9512022
http://xxx.lanl.gov/abs/quant-ph/9605002
http://xxx.lanl.gov/abs/quant-ph/9904006
http://xxx.lanl.gov/abs/quant-ph/9904006
http://math.ucr.edu/home/baez/README.html
http://xxx.lanl.gov/abs/cond-mat/9407022
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Pertti Lounesto, in Chapter 21 of his book Clifford Algebras and Spinors (Cambridge 1997), deals with Binary Index
Sets and Walsh Functions.

The similarity of the balanced function illustrations to bar codes makes me think of bosonic optical quantum
computing rather than fermionic solid-state quantum computers, which may be very hard to fabricate due to
decoherence.

Anglin, Paz, and Zurek mention experiments by Brune et al in which the increase of the decoherence rate as the square
of the separation scale is confirmed over a limited range of separations. Anglin, Paz, and Zurek show that decoherence
can be very complicated due to such things as colored noise, dissipative terms with memory, backreactions, temporal
and spatial non-linearity, and non-locality. Such things can cause saturation of decoherence at long distances and other
interesting things.

Gershenfeld and Chuang (Science 275 (17 Jan 97) 350-356), along with Cory, Fahmy, and Havel, (see Science 275
(17 Jan 97) 307-309, article by Gary Taubes; and New Scientist, 1 Feb 97, p. 16, article by Howard Baker) propose to
avoid decoherence of superposition by coding quantum information by the spin states of nuclei of complex molecules,
and then observing many (about 10^23) such molecules in solution using NMR. Such nuclear spin states can remain
coherent for thousands of seconds, as the nuclei are screened by atomic electron clouds and their rapid motion averages
out external interactions. As the NMR observation looks at a given type of nucleus in all the molecules statistically
over a period of time, instead of a single nucleus in a single molecule at one time, the act of observation may not
destroy superposition. Since caffeine is a good molecule for this, quantum compters may be realized by the Infinite
Improbability Drive mechanism of Douglas Adams, a "really hot cup of tea". However, with molecules similar to
caffeine, they have only worked with up to 4 bits of information. To do interesting quantum calculations, you need
around 50 to 100 bits. As the NMR signal gets weaker rapidly as the number of spins in the molecule increases, there
are now significant practical difficulties with interesting quantum calculations.

Vandersypen, Steffen, Breyta, Yannoni, Sherwood, and Chuang, in their paper Experimental realization of Shor's
quantum factoring algorithm using nuclear magnetic resonance, quant-ph/0112176, say:

"... we report an implementation of the simplest instance of Shor's algorithm: factorization of N=15
(whose prime factors are 3 and 5). We use seven spin-1/2 nuclei in a molecule ...

.... as quantum bits, which can be manipulated with room temperature liquid state nuclear magnetic
resonance techniques. This method of using nuclei to store quantum information is in principle scalable to
many quantum bit systems, but such scalability is not implied by the present work. The significance of our
work lies in the demonstration of experimental and theoretical techniques for precise control and
modelling of complex quantum computers. In particular, we present a simple, parameter-free but

http://xxx.lanl.gov/abs/quant-ph/9511045
http://xxx.lanl.gov/abs/quant-ph/0112176
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predictive model of decoherence effects in our system. ...".

Seth Lloyd has proposed preventing decoherence by using Quantum Controllers for Quantum Systems, and he notes
that Quantum Controllers may have many useful applications.

A problem with photon-based computing is that, since photons are U(1) abelian gauge bosons, they do not interact
with each other at tree-level. To get interactions for use in computations, you would have to use higher-order
interactions, which are suppressed by the electromagnetic fine structure constant, or indirect non-linear interactions
intermediated by material such as optically non-trivial crystals or fibres.

For example, Torma and Stenholm have proposed using the Faraday effect and polarized photons to construct quantum
computing devices.

Hogg and Chase at Xerox PARC look at how to construct Quantum Smart Matter, in which quantum spatial coherence
would be used to control the properties of a material. A possible application of their work could be to actively control
the optical properties of a material so that it could mediate interactions among photons and therefore be a component
of a photonic quantum computer.

A group at Innsbruck is also studying polarized photons.

One problem that would be a nice application for quantum computing is the travelling salesman problem. A recent
classical advance toward solving that problem is using a workstation and 50 software ants on a loop who then evolve
(the ants can die or reproduce) to find within 44 hours a solution (accurate to 4 per cent) to the 30,000 point travelling
salesman problem. The previous best classical effort used a Cray for 18 months to solve the 3,000 point problem.
(Arthur, New Scientist 4 Jun 94, p. 6, describing the work at the BT systems research division of Shara Amin and
Jose-Louis Fernandez)

In quant-ph/0201031, Quantum Adiabatic Evolution Algorithms versus Simulated Annealing, Farhi, Goldstone,
and Gutman say:

"... quantum adiabatic evolution and simulated annealing perform similarly in certain examples of
searching for the minimum of a cost function of n bits. In these examples each bit is treated symmetrically
so the cost function depends only on the Hamming weight of the n bits. We also give two examples,
closely related to these, where the similarity breaks down in that the quantum adiabatic algorithm
succeeds in polynomial time whereas simulated annealing requires exponential time. ... there is no
general theorem that quantum adiabatic algorithms must fail if simulated annealing fails. ... Quantum
adiabatic evolution algorithms are designed to minimize a (classical) cost function whose domain is the
2^n values taken by n bits. ... Simulated annealing ...[ Simulated annealing has been used in various combinatorial
optimization problems and has been particularly successful in circuit design problems (see Kirkpatrick, S., C. D. Gelatt Jr., M. P.
Vecchi, "Optimization by Simulated Annealing",Science, 220, 4598, 671-680, 1983). ]... is a classical local search strategy
that can be used to find the global minimum of a function ... The idea is to construct a Markov chain that
starts in the tau = infinity Boltzmann distribution ...[for]... all 2^n strings ... equally likely ... and gradually
moves through the Boltzmann distributions for decreasing tau down to tau near 0. If the process succeeds,
the final distribution will be close to the zero temperature Boltzmann distribution, which means that the
global minimum of ...[the function]... has been found with high probability. ... The question is how many
transitions must be made in order to stay near the Boltzmann distributions as the temperature is lowered
down to near 0. If the total number of steps required grows only as a polynomial in n, we say that the
simulated annealing algorithm succeeds. ... When the cost depends smoothly on the Hamming weight of
the n bits, quantum adiabatic evolution and simulated annealing typically perform similarly. ... however ...
there are examples where this similarity breaks down.In the spike example, the cost function has a barrier
that can be penetrated quantum mechanically but not classically, so the quantum algorithm succeeds in
polynomial time whereas annealing does not. In the bush example, the addition of a single spin-1/2 leads
to quantum behavior with no classical analogue. ...".

 

http://xxx.lanl.gov/abs/quant-ph/9703042
http://xxx.lanl.gov/abs/quant-ph/9602021
http://xxx.lanl.gov/abs/quant-ph/9611021
http://info.uibk.ac.at/fodok/C/7040102.html
http://xxx.lanl.gov/abs/quant-ph/0201031
http://www.cs.sandia.gov/opt/survey/sa.html
http://www.cs.sandia.gov/opt/survey/sa.html
http://www.cs.sandia.gov/opt/survey/sa.html
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In quant-ph/9503017, Barenco, Deutsch, and Ekert describe a quantum controlled-NOT gate that might be realized by
selective driving of optical resonances of two subsystems undergoing a dipole-dipole interaction.

A possible example of such optically-linked dipole-dipole subsystems might be neural microtubules with light carried
through water within the microtubules.

In quant-ph/9505018, Deutsch, Barenco, and Ekert show that almost every quantum computation gate that operates on
at least 2 bits is a universal gate. They say:

"We conjecture that the non-universal gates are precisely

the 1-bit gates and collections of 1-bit gates; and

the classical gates.

If true, this would reveal an interesting conection between the existence of a 'classical level' in physics (i.e.
a regime in which classical physics is a good approximation to quantum physics) and the existence of
classical computation as a closed and stable regime within quantum computation."

...

"... the intuitive nature of the classically-available computational operations, ... allowed pioneers ... to
capture the correct classical theory by intuition alone, and falsely to assume that its foundations were self-
evident or at least purely abstract. (There is an analogy here with geometry, another branch of physics that
was formerly regarded as belonging to mathematics.)"

 

Quantum Information Theory

( compare Classical Information Theory )

Quantum Information Theory may be related to some aspects of Urim v'Tumim.

Calderbank, Rains, Shor, and Sloane 
describe error correction in quantum codes.  
As they say, given the quantum state space C^2^n of n qubits, 

"... The known quantum codes seemeed to have close connections to a finite group of unitary transformations of
C^2^n, known as a Clifford group, ... [containing] all the transformations necessary for encoding and decoding
quantum codes. It is also the group generated by fault-tolerant bitwise operations performed on qubits that are encoded
by certain quantum codes. ...

... the unique [[2; 0; 2]] code corresponds to the quantum state (1/sqrt(2))( | 01 > - < 10 | ), that is, an EPR pair. ...".

Calderbank, Rains, Shor, and Sloane show that 
whereas many useful classical-error-correcting codes are binary, 
over the Galois field GF(2) = {0,1},  
quantum-error-correcting codes are quaternary, 
over the Galois field GF(4) = {0,1,w,w^2} 
where w    =  (1/2)( - 1 + sqrt(3) i ) 
and   w^2  =  (1/2)( - 1 - sqrt(3) i ). 
Some interesting binary classical codes can be used 
to construct quaternary quantum codes.  For example, 
the Golay code (24,2^12) d=8 self-dual classical code over GF(2), 
which is sometimes denoted (24,12,8) 
because it uses binary 24-blocks with 12 message bits and 
Hamming minimal distance 8, 

http://xxx.lanl.gov/abs/quant-ph/9503017
http://xxx.lanl.gov/abs/quant-ph/9505018
http://xxx.lanl.gov/abs/quant-ph/9608006
http://xxx.lanl.gov/abs/quant-ph/9608006
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should give a quantum code [[ 24, 0, 8 ]]  
mapping a quantum state space of 24 qubits into 24 qubits, 
correcting [(8-1)/2] = 3 errors, and detecting 8/2 = 4 errors.  
 
They note that codes with only one codeword CAN be useful, 
either to test decoherence times of specific storage bins 
or to construct other codes with more codewords.  
 
They give another interesting example:  concatenating 
the Hamming code [[ 5, 1, 3 ]] with itself to get [[ 25, 1, 9 ]].  
They also state that, although 
there is no classical (24,4^12) d=10 over GF(4), 
it is unknown whether 
there exists an additive (even) self-dual (24,2^24) d=10 code.  
 
 

Andrew Steane, in quant/ph/9802061, shows that

"... classical error correcting code C = [n,k,d] which contains its dual, [Cperp a subset of C], and which can be
enlarged to C' = [n,k' [greater than] k+1,d'], can be converted into a quantum code of parameters [[n,k+k'-
n,min(d,[3d'/2])]]. This is a generalisation of a previous construction, it enables many new codes of good efficiency to
be discovered. Examples based on classical Bose Chaudhuri Hocquenghem (BCH) codes are discussed."

 

 

 
In hep-th/9302113 Geoffrey Dixon notes that 
   GF(4) is related to quaternions 
as GF(2) is to complex numbers and 
as GF(8) is to octonions.  
 
Dixon shows how the division algebras arise 
from quadratic residue codes over Galois Fields GF(2^k) 
of powers of 2
that correspond to Galois sequences.
 
Only for k = 1, 2, 3,
that is, for GF(2), GF(4), and GF(8),
do you get quadraic residue codes that correspond to Galois sequences,
and they give you the complex numbers, quaternions, and octonions.
 
It does not extend to sedenions,
because, although you have a Galois sequence for GF(16),
to have a corresponding quadratic residue code,
it must be true that  2^4 - 1 =  16 - 1  is a prime number,
but 15 is not prime,
unlike  2-1 = 1    4-1 = 3      8-1 = 7.
 
If you go to 2^5 = 32, then you find that 32 -1 = 31 is prime,
so you have a quadratic residue code,
but the corresponding Galois sequence multiplication does not close,
so you do not get a nice closed algebra.
 
 
The quadratic residue code of length 1 over GF(2) is
[ 1 ]
and it is also a Galois sequence for GF(2), 
and it gives the complex numbers.
 
The quadratic residue code of length 3 over GF(2) is
[ 1 1 0 ]
and it is also a Galois sequence for GF(4), 
and it gives the quaternions.
 
The quadratic residue code of length 7 over GF(2) is
[ 1 1 1 0 1 0 0 ]
and it is also a Galois sequence for GF(8), 
and it gives the octonions.
 
 
The Galois sequence is 
the sequence of coefficients in Z2 of a polynomial in GF(2^k).  

http://xxx.lanl.gov/abs/quant-th/9802061
http://xxx.lanl.gov/abs/hep-th/9302113
http://www.7stones.com/
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For instance,
the given Galois sequence for GF(8) gives the polynomial over GF(8)
 
1 + 1x + 1x^2 + 0x^3 + 1x^4 + 0x^5 + 0x^6
 
(since for all x =/= 0 in GF(8), we have x^7 = 1)
 
 
 
To see how this works with octonions,
use the Galois sequence for GF(8) to define:
 
      i j E k J K I
 
i  =  1 1 1 0 1 0 0
 
j  =  0 1 1 1 0 1 0
 
E  =  0 0 1 1 1 0 1
 
k  =  1 0 0 1 1 1 0
 
J  =  0 1 0 0 1 1 1
 
K  =  1 0 1 0 0 1 1
 
I  =  1 1 0 1 0 0 1
 
 
 
 
This 7x7 matrix can be extended to an 8x8 matrix M:
 
 
 
0  0  0  0  0  0  0  0      = o0
 
0  1  1  1  0  1  0  0      = o1
 
0  0  1  1  1  0  1  0      = o2
 
0  0  0  1  1  1  0  1      = o3
 
0  1  0  0  1  1  1  0      = o4
 
0  0  1  0  0  1  1  1      = o5
 
0  1  0  1  0  0  1  1      = o6
 
0  1  1  0  1  0  0  1      = o7
 
 
 
Then the octonion product of  oj ok = (-1)^(Mjk) (oj + ok)
where + is Z2 addition.
 
 
If you replace 0 by +1 and 1 by -1,
you get Hadamard matrices that are used to construct octonions.
 
 

 
 
Calderbank, Rains, Shor, and Sloane have found 
a unique [[ 8, 3, 3 ]] quantum code 
that is an (8,2^5) additive code whose automorphism group is 
of order 168, and is the semidirect product of 
the cyclic group of order 3 and the general affine group over GF(8). 
 

 
A common fundamental structure causes 
quantum-error-correcting codes to be based on GF(4), 
the hexacode H6 to be related to the Golay codes and Leech lattice, 
and 
an RNA code to be based on 4 nucleotides UGAC, taken 3 at a time.  
 

http://xxx.lanl.gov/abs/quant-ph/9608006
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Cerf and Adami have shown that 
information theory of quantum computers 
can give negative conditional entropies for quantum entangled systems. 
 
Therefore negative virtual information can be carried by particles, 
and quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams.  
 
How does the D4-D5-E6 Model look in terms of Quantum Information? 
 
First, look at the Clifford Algebra structure 
of the D4-D5-E6-E7-E8 VoDoou Physics model. 
 
Then, look at the paper of Calderbank, Rains, Shor, and Sloane, 
where they say, given the quantum state space C^2^n of n qubits, 
"... The known quantum codes seemeed to have close connections 
to a finite group of unitary transformations of C^2^n, 
known as a Clifford group, ... [containing] all the transformations 
necessary for encoding and decoding quantum codes.  It is also the 
group generated by fault-tolerant bitwise operations performed 
on qubits that are encoded by certain quantum codes. ..."  
 
Now, look at the example of Steane of the 
Quantum Reed-Muller code  [[ 256, 0, 24 ]], 
which maps a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]] 
 
[[ 2^8,   2^8 - C(8,4) - 2 SUM(0 k 3) C(8,k),     2^4 + 2^(4-1) ]] 
 
[[ 2^8,   2^8 - 70 - (1+8+28+56) -  (1+8+28+56),  16 + 8 ]] 
 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
 
[[ 256,   16x16 - SUM(0 k 8) 8/\8/\..(k)../\8,    16 + 8 ]] 
 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the classical Reed-Muller code (256, 93, 32) of the form
 
(  2^8,   2^8 - SUM(0 k t) C(n,k),                2^(t+1) ) 
 
(  2^8,   2^8 - SUM(0 k 4) C(n,k),                2^5 ) 
 
(  2^8,   2^8 - (70+56+28+8+1),                   32 ) 
 
(  2^8,   1+8+28+56,                              32 ) 
 
 
To construct the quantum code [[ 256, 0, 24 ]] :  
 
First, form a quantum code generator matrix 
from the 128x256 generator matrix G of the classical code (256, 93, 32) :  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
 
 
Second, form the generator matrix of a quantum code of distance 16 
by adding to the quantum generator matrix a matrix Dx such that 
G and Dx together generate the classical Reed-Muller code (256, 163, 16) : 
 
(  2^8,   1+8+28+56+70,                           16 ) : 
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   0   |
        |       |       |

http://xxx.lanl.gov/abs/quant-ph/9512022
http://xxx.lanl.gov/abs/quant-ph/9601025
http://xxx.lanl.gov/abs/quant-ph/9605002
http://xxx.lanl.gov/abs/quant-ph/9608006
http://eve.physics.ox.ac.uk/ASGhome.html
http://xxx.lanl.gov/abs/quant-ph/9608026
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This quantum code has been made by combining the classical codes 
(256, 93, 32) and (256, 163, 16), so that it is of the form 
[[ 256, 93 + 163 - 256, min(32,16) ]]  =  [[ 256, 0, 16 ]] .  
 
It is close to what we want, but has distance 16.  
For the third and final step, increase the distance to 16+8 = 24 
by adding Dz to the quantum generator matrix:  
 
        |       |       |
        |   G   |   0   |
        |       |       |
        |   0   |   G   |
        |       |       |
        |   Dx  |   Dz  |
        |       |       |
 
This is the generator matrix of the quantum code [[ 256, 0, 24 ]]  
as constructed by Steane. 
 
The two classical Reed-Muller codes used to build [[ 256, 0, 24 ]]   
are (256, 163, 32) and (256, 93, 16), 
classical Reed-Muller codes of orders 4 and 3, 
which are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256 
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the D4-D5-E6 physics model: 
 
the Higgs scalar 
prior to dimensional reduction 
corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), 
which is the classical repetition code; 
 
the 8-dimensional vector spacetime 
prior to dimensional reduction 
corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to 
the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson space 
prior to dimensional reduction 
corresponds to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) . 
 
HERE is a D4-D5-E6 model physical interpretation of 
higher order classical Reed-Muller codes, written in terms 
of the graded subspaces of the Clifford algebra Cl(0,8).  
 
The 8 first generation fermion particles and 
8 first generation fermion antiparticles 
of the 16-dimensional full spinor representation   
of the 256-dimensional Cl(0,8) Clifford algebra 
corresponds to the distance of the 
classical Reed-Muller code (256, 93, 16), 
as well as to the square root of 256 = 16x16, 
and to the 16-dimensional Barnes-Wall lattice /\16, 
which lattice comes from the (16,5,8) Reed-Muller code.  
Each /\16 vertex has 4320 nearest neighbors.  
 
The other 8 of the 16+8 = 24 distance of 

http://xxx.lanl.gov/abs/quant-ph/9608026
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the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, 
and to the 8-dimensional E8 lattice, 
which lattice comes from the (8,4,4) Hamming code, 
with weight distribution 0(1) 4(14) 8(1). 
It can also be constructed from the repetition code (8,1,1). 
The dual of (8,1,1) is (8,7,2), a zero-sum even weight code, 
containing all binary vectors with an even number of 1s. 
Each E8 lattice vertex has 240 nearest neighbors.  
In Euclidean R8, there is only one way to arrange 240 spheres 
so that they all touch one sphere, and only one way 
to arrange 56 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(8,240,1/2), (7,56,1/3), (6,27,1/4), 
(5,16,1/5), (4,10,1/6), and (3,6,1/7).     
 
The total 24 distance of 
the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 24-dimensional Leech lattice, 
and to the classical extended Golay code (24, 12, 8) 
in which lattice each vertex has 196,560 nearest neighbors.  
In Euclidean R24, there is only one way to arrange 196,560 spheres 
so that they all touch one sphere, and only one way 
to arrange 4600 spheres so that they all touch 
a set of two spheres in contact with each other, 
and so forth, giving the following classical spherical codes:  
(24,196560,1/2), (23,4600,1/3), (22,891,1/4), 
(21,336,1/5), (20,170,1/6), ... .     
 

According to quant-ph/0301040 by Dorit Aharonov, entitled A Simple Proof that

Toffoli and Hadamard are Quantum Universal:

"... Recently Shi [15] proved that Toffoli and Hadamard are universal for quantum computation. This is
perhaps the simplest universal set of gates that one can hope for, conceptually; It shows that one only
needs to add the Hadamard gate to make a 'classical' set of gates quantum universal. ... The fact that {T,H}
is universal has philosophical interpretations. The Toffoli gate T can perform exactly all classical
reversible computation. The result says that Hadamard is all that one needs to add to classical
computations in order to achieve the full quantum computation power; It perhaps explains the important
role that the Hadamard gate plays in quantum algorithms, and can be interpreted as saying that Fourier
transform is really all there is to quantum computation on top of classical, since the Hadamard gate is the
Fourier transform over the group Z2. From a conceptual point of view, this is perhaps the simplest and
most natural universal set of gates that one can hope for. ... the set {T,H} is [not only] ... the set {T,H} ...
generates a dense subgroup in the group of orthogonal matrices [ orthogonal matrices are related to the Dn and Bn
Lie algebras and to Clifford algebras ], see ... [15] Y. Shi, Both Toffoli and controlled-Not need little help to do
universal quantum computation, quant-ph/0205115 ...".

 

Quantum Information Theory may be related to the Urim v'Tumim.

Cerf and Adami have shown that information theory of quantum computers can give negative conditional entropies for
quantum entangled systems. Therefore negative virtual information can be carried by particles, and quantum
information processes can be described by particle-antiparticle diagrams much like particle physics diagrams.

Consequently, the underlying structure of Many-Worlds abstract life forms should be fundamentally similar to that of
Massless Lightcone and Massive Spacelike life forms.

The picture of Cerf and Adami is somewhat similar to the Quantum Cellular Automata picture of Meyer.

 

http://xxx.lanl.gov/abs/quant-ph/0301040
http://xxx.lanl.gov/abs/quant-ph/0205115
http://xxx.lanl.gov/abs/quant-ph/9512022
http://xxx.lanl.gov/abs/quant-ph/9601025
http://xxx.lanl.gov/abs/quant-ph/9605002
http://xxx.lanl.gov/abs/quant-ph/9605002
http://xxx.lanl.gov/abs/quant-ph/9604003
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UNIVERSAL TRANSFORMATIONS are interpreted 
by the I CHING. 
 

 
The 4x4x4 = 64   genetic code, 
the 2x2x2x2x2x2 = 64   I Ching, and 
the 8x8 = 64   D4-D5-E6 physics model 
are all just different representations 
of the same fundamental structure.  
 
This fundamental structure is not only shared by 
Golay codes and Leech lattice 
but also by Penrose tilings and musical sequences. 
 

 
An abstract form of life, 
Artificial Life (A-Life), 
can be constructed on a completely abstract substrate.  
Simple forms of A-Life can be represented on a digital computer.  
 
This form of life  is represented by the ManyWorlds 
FEYNMAN CHECKERBOARD discrete lattice 
version of the D4-D5-E6 model.  
 
Lattices, such as the Leech lattice, 
are related to tilings. 
 
Tilings can simulate Turing machines, 
and therefore process information.  
 
As Chris Hillman at the math department of Un. of Washington noted, 
tilings can also describe Tiling Dynamical Systems, analogous to 
Shift Dynamical Systems.  

Quantum Game Theory

may be used by Quantum Consciousness to determine Fates.

According to Physics News Update (Number 411) of the AIP, "... Star Trek's Captain Picard and Q ... engage in a
hypothetical contest that represents the extension of game theory to the quantum world. With these characters, physicist
David Meyer of the math department (Project in Geometry and Physics) at UC-San Diego ... illustrates how playing
nanoscopic versions of familiar games with atoms (or any other object which obeys the peculiar rules of quantum
mechanics) may reveal new information-processing tasks (beyond already known ones) that quantum computers would
perform more efficiently than classical computers. In Meyer's scenario, Q promises Picard that he will help get the
Enterprise out of its latest emergency if Picard wins a game. Specifically, the contest amounts to a quantum version of
a penny- flipping game, in which an atomic nucleus with "spin-up" and "spin-down" states takes the place of the
familiar zinc coin with heads and tails. Through this game, Meyer shows that players like Q who exploit the unique

http://alife.santafe.edu/alife/
http://www.aip.org/
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properties of quantum-mechanical objects (such as the ability to put it in a simultaneous combination or
"superposition" of two states) enjoy a distinct advantage over those who (like Picard) just treat the objects like
everyday items such as balls or coins (which can only be in one state or the other). Through his use of superpositions,
Q manipulates the nucleus in such a way that ensures he always wins, even though the chances of winning the
classical version of the game are only 50-50. Such a contest, Meyer points out, can be easily demonstrated with the
rudimentary quantum computers that now exist, and may provide insights on such things as quantum-error correction.
...".

David Meyer's paper quant-ph/9804010 gives details. Its abstract states: "We consider game theory from the
perspective of quantum algorithms. Strategies in classical game theory are either pure (deterministic) or mixed
(probabilistic). We introduce these basic ideas in the context of a simple example, closely related to the traditional
Matching Pennies game. While not every two-person zero-sum finite game has an equilibrium in the set of pure
strategies, von Neumann showed that there is always an equilibrium at which each player follows a mixed strategy. A
mixed strategy deviating from the equilibrium strategy cannot increase a player's expected payoff. We show, however,
that in our example a player who implements a quantum strategy can increase his expected payoff, and explain the
relation to efficient quantum algorithms. We prove that in general a quantum strategy is always at least as good as a
classical one, and furthermore that when both players use quantum strategies there need not be any equilibrium, but if
both are allowed mixed quantum strategies there must be.". The paper quant-ph/9804010 by David Meyer is, as far as I
know, the seminal paper in the field. Further developments include:

Theory of Quantum Games, quant-ph/0207012, by Chiu Fan Lee and Neil F. Johnson: The abstract states: "...
We pursue a general theory of quantum games. In particular, we develop quantum generalizations of the two
most important theorems from classical game theory: the Minimax Theorem and the Nash Equilibrium Theorem.
We then show that quantum games are more effcient than classical games, and provide a saturated upper bound
for this efficiency. ...".
Quantum Games, quant-ph/0004076, by J. Eisert and M. Wilkens: The abstract states: "... we investigate the
implications of the identification of strategies with quantum operations in game theory beyond the results
presented in [J. Eisert, M. Wilkens, and M. Lewenstein, Phys. Rev. Lett. 83, 3077 (1999)]. ...".
 Multi-Player Quantum Games, quant-ph/0007038, by Simon C. Benjamin and Patrick M. Hayden: The abstract
states: "... we present the first study of quantum games with more than two players. We discover that such games
can possess a new form of equilibrium strategy, one which has no analogue either in traditional games or even
in two-player quantum games. In these `pure' coherent equilibria, entanglement shared among multiple players
enables new kinds of cooperative behavior: indeed it can act as a contract, in the sense that it prevents players
from successfully betraying one-another. ...".
Evolutionarily Stable Strategies in Quantum Games, http://xxx.lanl.gov/abs/quant-ph/0007100, by A.Iqbal,
A.H.Toor: The abstract states: "... we show that in an asymmetric quantum game between two players an ESS
pair can be made to appear or disappear by resorting to entangled or unentangled initial states used to play the
game even when the strategy pair remains a Nash equilibrium in both forms of the game. ...".
Nash Equilibrium in Quantum Games, quant-ph/0010050, by Jiangfeng Du, Xiaodong Xu, Hui Li, Xianyi Zhou,
and Rongdian Han: The abstract states: "... A method is also provided to check that whether a quantum game has
unique Nash Equilibrium, which could be helpful for multi-player quantum games. ...".
Evolutionary quantum game, quant-ph/0102008, by Roland Kay, Neil F. Johnson, and Simon C. Benjamin: The
abstract states: "... We present the first study of a dynamical quantum game. ...".
Darwinism in Quantum Systems?, quant-ph/0103085, by A.Iqbal and A.H.Toor: The abstract states: "... Our
results imply an evolutionary approach, originating with Darwin's idea of natural selection, can be used even for
quantum systems indicating the possibility of evolutionary algorithms utilizing entanglement and other quantum
effects. ...".
Quantum Market Games, quant-ph/0104006, by E. W. Piotrowski and J. Sladkowski: The abstract states: "... We
propose a quantum-like description of markets and economics. ...".
Experimental realization of the quantum games on a quantum computer, quant-ph/0104087, by Jiangfeng Du,
Hui Li , Xiaodong Xu , Mingjun Shi, Jihui Wu, Xianyi Zhou, and Rongdian Han: The abstract states: "... For the
particular case of the quantum Prisoners' Dilemma, the property of the game changes fascinatingly with the
variation of the measure of the game's entanglement. Furthermore this quantum game is experimental realized on
our nuclear magnetic resonance quantum computer. ...".

http://xxx.lanl.gov/abs/quant-ph/9804010
http://xxx.lanl.gov/abs/quant-ph/9804010
http://xxx.lanl.gov/abs/quant-ph/0207012
http://xxx.lanl.gov/abs/quant-ph/0004076
http://xxx.lanl.gov/abs/quant-ph/0007038
http://xxx.lanl.gov/abs/quant-ph/0007100
http://xxx.lanl.gov/abs/quant-ph/0007100
http://xxx.lanl.gov/abs/quant-ph/0010050
http://xxx.lanl.gov/abs/quant-ph/0010050
http://xxx.lanl.gov/abs/quant-ph/0102008
http://xxx.lanl.gov/abs/quant-ph/0103085
http://xxx.lanl.gov/abs/quant-ph/0104006
http://xxx.lanl.gov/abs/quant-ph/0104087
http://xxx.lanl.gov/abs/quant-ph/0104087


CLASSICAL and QUANTUM INFORMATION THEORY

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/info.html[4/16/18, 1:19:13 AM]

Quantum mechanics gives stability to a Nash equilibrium, quant-ph/0104091, by A.Iqbal and A.H.Toor: The
abstract states: "... We consider a slightly modified version of the Rock-Scissors-Paper (RSP) game from the
point of view of evolutionary stability. In its classical version the game has a mixed Nash equilibrium (NE) not
stable against mutants. We find a quantized version of the RSP game for which the classical mixed NE becomes
stable as well. ...".
Quantum Correlation Games, quant-ph/0306176, by Azhar Iqbal and Stefan Weigert: The abstract states: "... A
new approach to play games quantum mechanically is proposed. We consider two players who perform
measurements in an EPR-type setting. The payoff relations are defined as functions of correlations, i.e. without
reference to classical or quantum mechanics. Classical bi-matrix games are reproduced if the input states are
classical and perfectly anti-correlated, that is, for a classical correlation game. However, for a quantum
correlation game, with quantum mechanical singlet states as input, qualitatively different solutions are obtained.
For example, the Prisoners' Dilemma acquires a Nash equilibrium if the players both apply a mixed strategy. It
appears to be conceptually impossible to reproduce the properties of quantum correlation games within the frame
work of classical games ...".

 I believe that quantum game theory (not classical game theory) is needed for consciousness modelliing, and that is
what my quantum consciousness model does, using:

Clifford Algebra techniques such as

Expressing the operations of quantum computing in multiparticle geometric algebra, quant=ph/9801002, by
Shyamal S. Somaroo, David G. Cory, and Timothy Havel: The abstract states: "...We show how the basic
operations of quantum computing can be expressed and manipulated in a clear and concise fashion using a
multiparticle version of geometric (aka Cli ord) algebra. This algebra encompasses the product operator
formalism of NMR spectroscopy, and hence its notation leads directly to implementations of these operations via
NMR pulse sequences. ...".
Clifford algebras and universal sets of quantum gates, quant-ph/0010071, by Alexander Yu. Vlasov: The abstract
states: "... In this paper is shown an application of Clifford algebras to the construction of computationally
universal sets of quantum gates for n-qubit systems. It is based on the well-known application of Lie algebras
together with the especially simple commutation law for Clifford algebras, which states that all basic elements
either commute or anticommute. ..".

Quantum Zeno Effect techniques such as

Towards a quantum Zeno tomography, quant-ph/0104021, by P. Facchi, Z. Hradil, G. Krenn, S. Pascazio, and J.
Rehacek: The abstract states: "... We show that the resolution "per absorbed particle" of standard absorption
tomography can be outperformed by a simple interferometric setup, provided that the different levels of "gray"
in the sample are not uniformly distributed. The technique hinges upon the quantum Zeno effect and has been
tested in numerical simulations. ...".

and Quantum Error-Correcting Codes.  

 

 

Tony Smith's Home Page

...

...

http://xxx.lanl.gov/abs/quant-ph/0104091
http://xxx.lanl.gov/abs/quant-ph/0306176
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clfqp.html
http://xxx.lanl.gov/abs/quant=ph/9801002
http://xxx.lanl.gov/abs/quant=ph/9801002
http://xxx.lanl.gov/abs/quant-ph/0010071
http://xxx.lanl.gov/abs/quant-ph/0104021
http://xxx.lanl.gov/abs/quant-ph/0104021
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Tony's Home

Feynman Checkerboards
in 1+1 dimensions are isomorphic to 1-dimensional

Ising Models
which can be represented by

Cellular Automata
which are like

Wei Qi 
 

Feynman Checkerboards
 

A single FEYNMAN CHECKERBOARD configuration is one of all possible 
ways for an electron to go from an initial point to a destination point. 

Choice of a particular single configuration is a RANDOM quantum choice.   

Feynman's Relativistic Chessboard as an Ising Model, 

by H. A. Gersch (Int. J. Theor. Phys. 20 (1981) 491), 

shows that the (1+1)-dimensional Feynman Checkerboard, 

which describes the (1+1)-dimensional Dirac equation, 

is equivalent to the 1-dimensional Ising model 
and 

is related to Bernoulli Schemes, Julia Sets, and Chebyshev Polynomials.

 

The Feynman Checkerboard for an electron in 1+1 dimensional spacetime 

can be represented as a 1-dimensional Cellular Automaton 

evolving in 1 time dimension.  

 

The initial state is a point in the t=0 initial time, 

the initial location of the electron in 1-dimensional space.  

 

Each possible state at time t=N is a point locating the electron on 

the spatial line at t=N.  
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All possible paths from the initial state at t=0 to the state at t=N 

are summed (the Quantum Sum Over Histories) to get the amplitude 

for the electron to go from the initial state at t=0 

to each of the possible states at t=N.  

 

The Cellular Automaton evolves to time t=N+1 

by considering all possible paths that go from t=0 to t=N+1.  

In terms of amplitudes (rather than probabilities), 

the paths to t=N+1 are just the extensions of the paths to t=N. 

 

Here is a rough diagram of one such possible path 

to one such possible point, up to time t=N+1 : 

 

 

t=N+1  --------------*----------------------------

                      \

t=N    ----------------*--------------------------

                      /

t=N-1  --------------*----------------------------

                      \

 

..................................................

..................................................

..................................................

 

                           /

t=3    -------------------*-----------------------

                           \

t=2    ---------------------*---------------------

                           /

t=1    -------------------*-----------------------

                         /

t=0    -----------------*-------------------------

 

 

Each Initial State of the Feynman Checkerboard, 

or point on the space-like 1-dimensional line at t=0, 

can be represented on the real line interval [0,4] 

by a binary semi-sequence of +/- signs in the form of  
 
      2 +/- sqrt(2 +/- sqrt(2 +/- sqrt(2 +/- ... ))) 
 
Such sequences of length M are the zeroes 
of the Chebyshev polynomials of degree 2^M. 

Chebyshev Polynomials and Bernoulli Shift
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Consider the unit circle S1 and the map T_L: S1 -> S1 defined on C, the complex plane, by T_L(x) = (x - L)^2, where
L is a real number in [0,2]. If L = 0, then the unit circle S1 invariant under T_L and, for any n, under n iterations
denoted by T_L^n. S1 and its interior is the subset of C that remains bounded under the iterated map T_0^n as n
becomes arbitrarily large. Denote by K_L the subset of C that remains bounded under the iterated map T_L^n as n
becomes large. Call the boundary of K_L the Julia set for L, denoted by B_L. For the complex plane, the intersection
of K_L with B_L is just K_L and the Julia set B_L is defined for the complex plane. Julia sets for the complex plane
have been studied by Barnsley, Geronimo, and Harrington (1983), whose treatment is followed herein. Some Julia sets
are shown here:

Clearly, the Julia sets B_L range from B_0 = Unit Circle S1 through a number of complicated shapes to B_2 = [0,4]
on the real axis. For alI L in (0,2], B_L can be represented as the set of all complex numbers of the form

L + i sqrt( L + i sqrt( L + i sqrt( L + ... ,

where sqrt is defined by using sqrt(-1) = +/- i. The sequence of sqrt signs +/- 1 defines equivalence classes of points
in B_L for all L in (0,2]. Those equivalence classes, along with continuity, define a map W from B_0, through B_L
for L in [0,2], to B_2. Consider the finite sequence of length n. The corresponding points in B_2 = [0,4] are the
zeroes of the Chebyshev polynomials of degree 2^n. The intervals containing those zeroes form nth order Borel sets
for B_2. The corresponding Borel measure is the singular measure concentrated at the zeroes of the Chebyshev
polynomials of degree 2 taking the value 2^(-n) at each zero. Note that T_2^n maps each nth order Borel set
densely onto the whole set B_2 = [0,4]. T_2 acts as a Bernoulli shift operator for the Chebyshev measure system on
B_2 and, as n becomes large, the Chebyshev measure goes to the arccosine measure. The Bernoulli scheme is
isomorphic to the scheme defined for Lebesgue measure and the usual Borel sets on the unit interval. Use the
map W: B_0 --> B_2. Define Zn: B_0 = S1 --> B_2 = [0,4] as the composition of W and the inverse of T_2^n. Note
that B_2 = [0,4] has a Chebyshev measure structure. The nth order Borel sets and Chebyshev measure on the B_2
induce nth order Borel sets and Chebyshev measure on B_2. T_2 then acts as a Bernoulli Shift on B_2, and
T_2^n maps each nth order Borel set densely onto the whole set B2. Therefore, the inverse image under Z_n of
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each Borel set in B_2 is dense in B_0 = S1.

Define M_n as the lattice constructed from B_2 by identifying the nth order Borel sets of B_2, each with its
Chebyshev measure, as vertices of the lattice. M_n is a 1-dimensional lattice with structure of the Chebyshev
measures on B2. The fineness of the lattice M_n Is determined by the order n of the Borel sets. As the nth order
Chebyshev measure is a singular measure concentrated at the zeroes of the Chebyshev polynomials of degree 2^n, the
lattice M_n has a natural singular measure that converges as n becomes large, or as lattice spacing becomes small,
to the Chebyshev measure that is isomorphic as a Bernoulli scheme to Lebesgue measure on the closed interval
[0,4].

Define a map X_n: S1 --> M_n by composing Z_n with the defining map from BB_2 to M_n. Then the inverse image
under X_n of any vertex in the lattice M_n is dense in S1.

 

M. F. Barnsley, J. S. Geronimo, and A. N. Harrington, in their paper On the invariant sets of a family of quadratic
maps (Georgia Tech Math preprint December 1981)(Communications in Mathematical Physics 88 (1983) 479-501),
say:

"... we consider a family of invariant sets which are associated with a one-parameter family of quadratic
maps from the complex plane into itself. The parameter is L, which may be real or complex, and the
mapping T_L: C -> C is defined by

T_L z = ( L - z )^2 , z in C.

For L =/= 0, T_L is related to the mapping T~_L z = 1 - L z^2

which has been extensively studied in the context of iterated maps ... The relationship is T~_L = A^(-1)
T_L A where A is the affine transformation

A z = L - L z

T~_L is usually viewed as a mapping from the real interval [-1,1] into itself, and then L lies in the interval
[0,2]. This is equivalent to looking at T_L as a mapping from the interval [0,2L] into itself, which agains
corresponds to L in [0,2]. ... the critical values of L, at which occur such phenomena as the first
appearance of k-cycles and the onset of ergodic behavior, are the same for both mappings ... The invariant
set which we study will be denoted by B ... With the notation T_L^0 z = z and T_L^(n+1) z = T_L
(T_L^n z ) ... B_L can be defined to be those points in the complex plane where the sequence {T_L^n z}
is not normal. ... However, we will ... begin with the set B~_L of formal objects { L +/- (L +/- (L +/- ... ad
infinitum where all sequences of plus and minus signs are included. ... The calculated set appears to
become the unit circle ... as L approaches zero, whilst for L = 2 it lies thickly on the real interval [0,4]. For
0 < L < 2 more complicated figures were obtained ... For L > 2 it was found to lie upon the real axis and
to consist of distinct points. ... The set B_L ... associated ... with B~_L ... provides insight into ... such
phenomena as the cascades of bifurcations, the Feigenbaum numbers, and the onset of (nontrivial) ergodic
properties. ...

... One reason why we first became interested in B_L was because it arose for L = 3 in the context of the
Diophantine Moment Problem (D.M.P.) ...[which]... appeared in an attempt to predict the critical indices
for Ising model lattice gases ... The ...[D.M.P.]... was completely solved for L < 4 and largely solved for L
= 4 (leading, incidentally, to a novel resolution for a one-dimensional Ising model). For oo > L > 6 it was
shown that there exists a transformation upon the generating function .. which yields a new generating
function .. with L~ < 6. ... the support of the measure for a fixed point of the transformation was associated
with B~_3. ...

.. we examine the case 2 < L < oo, for which ... B_L lies entirely on the real axis. ... the operation of T_L
on B_L ...[is]... equivalent to that of the right-shift operator upon the set OMEGA of half-infinite
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Bernoulli sequences ...[there exists]... a distance function which is natural to B_L, yielding ... that ... for 2
< L< oo, B_L is a Cantor set with Lebesgue measure ... zero. For 2 < L < 00, B_L is compact and perfect.
... This measure is singular with respect to Lebesgue measure and has no purely atomic component. ... the
action of T_L upon B_L has entropy equal to ln 2. ... the approximating measures are related to a set of
monic polynomials, orthogonal with respect to the invariant measure. ... the polynomials are none other
than the Tchebycheff polynomials when L = 2, and ... they generalize the latter in a nontrivial way when L
> 2. ... they are related to the Tchebycheff polynomials { T_n(x) = cos(n cos^(-1)x) }_n=0^oo according
to

Lim(L->2+) Pn(x) = 2 T_n((1/2)x - 1)

... the Tchebycheff polynomials are the only family of 2_F_1 hypergeometric polynomials which are
mapped into themselves under the change of variable x -> (x-2)^2. The polynomials { P_n(x) }_n=-1^oo
are also of interest because their measure is totally singular (it has no absolutely continuous part and no
discrete jumps). ...

... we consider the cases -(1/4) < L < 2 and | L | < (1/4) with L in C. ...

... for -(1/4) < L < 2 , B is realized as the boundary of the image under a conformal mapping F_L of the
exterior of the unit circle, with the property

T_L o F_L = F_L o T_0

 ... which relates the action of T_L on B_L to that of T_0 on B_0, the unit circle. ...[Another]... type of
approximation to B_L is provided by a second sequence of analytic functions {f_n*(z)}, which are
associated with an increasing set of boundaries, and which ... approach B_L from the "inside." ...

... for | L | < (1/4) with L in C ... we first restrict attention to the case 0 < L < 0.2 ...[for which]... F_L(z) is
defined for all z in C such that | z = 1 ...[then]... we extend the results of the case L ...[in]... { L in C | | L |
< (1/4) } by showing that F_L(z) is both defined and analytic in L for L in ...[that set]...".

 

According to the Encyclopedic Dictionary of Mathematics, Second Edition (MIT Press 1993)(section 136D,G):

"... A generalized Bernoulli shift is always ergodic. A Markov shift is ergodic if and only if the
corresponding Markov process is irreducible ... D. Anosov considered a class of flows and
diffeomorphisms satisfying a condition that characterizes unstable motions such as geodesic flows on a
manifold of negative curvature. ... Sinai constructed for transitive Anosov diffeomorphisms (and for
Anosov flows) a special partition of the underlying manifold M called a Markov partition ... they enable
one to represent such diffeomorphisms as Markov shifts. Starting with a measure invariant fo rsuch a
Markov shift having the maximal entropy ... Sinai constructed a Gibbs measure .. which ... gave rise to a
natural invariant measure mu for the corresponding diffeomorphism. ... the diffeomorphism phi considered
as an automorphism of the measure space ... was shown ... by R. Azencott ...[to be]... Bernoulli with
respect to mu ... ".

 

Christian Beck, in his book Spatio-Temporal Chaos and Vacuum Fluctuations of Quantized Fields (World Scientific
2002)(summary at hep-th/0207081), says (images in the following book excerpts taken from similar passages/figures in his earlier paper
hep-th/0105152):

"... The Tchebyscheff polynomials T_N(F) = cos(N arccos F). The first few polynomials are given by

http://xxx.lanl.gov/abs/hep-th/0207081
http://xxx.lanl.gov/abs/hep-th/0105152
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T_1(F) = F ,
T_2(F) = 2 F^2 - 1 ,
T_3(F) = 4 F^3 - 3 F ,
T_4(F) = 8 F^4 - 8 F^2 + 1 ,
T_5(F) = 16 F^5 - 20 F^3 + 5 F ,
T_6(F) = 32 F^6 - 48 F^4 + 18 F^2 -1
...
...

The most remarkable and distinguished feature of Tchebyscheff maps T_N with N > 2 is that these maps
are semi-conjugated to a Bernoulli shift with N symbols ...

... For any map conjugated to a Bernoulli shift, rescaled sums of the iterates satisfy a functional central
limit theorem guaranteeing the convergence to the Wiener preocess in the limit ... Since the derivative of
the Weiner process is Gaussian white noise, in the limit the deterministic chaotic ...[iterates]... may ...
serve as a source of Gaussian white noise for any field theory quantized according to the Parisi-Wu
approach ... of stochastic quantization ...

[ My comment here is that I prefer the Nelson approach to stochastic quantization. ]

... All Tchebyscheff maps with N > 2 are ergodic and mixing, with ... natural invariant probability density

... independent of N. ... the non-vanishing correlations of hte Tchebyscheff maps correspond to tuples
(n_1, ... , n_r) that are the solutions of the diophantic equations

SUM_i=1^r sigma_i N^(n_i) = 0 , sigma_i = +/-1.

... other maps ... have more non-vanishing higher-order correlations than the Tchebyscheff maps. ...
Tshebyscheff maps are distinguished by a minimum skeleton of higher-order correlations. In that sense
they are closest to uncorrelated Gaussian white noise, as close as possible for a smooth deterministic
system. This makes them an attractive model for a deterministic dynamics that generates 'noise' at the
smallest quantum mechanical scales. ...

... Note that the first-order correction to the Gaussian behaviour is of order sqrt(g) for N = 2 and of order g
for N > 3. For N > 4, up to second order in sqrt(g), only trivial trees contribute, and as a result of this the
leading order perturbative expression ... is the same as generated by independent discrete random variables
... In other words, only N = 2 and N = 3 yield nontrivial behaviour in leading order of chaotic
quantization. ...

... The principal idea of this book is to assume that the noise fields necessary for the quantization of
standard model fields have dynamical origin. We will now spatially couple the chaotic noise. This leads to
chaotic noise objects, which, ... we will call 'chaotic strings'. ... . ... From a mathematical point of view,
chaotic strings are 1-dimensional coupled map lattices of diffusively coupled Tchebyscheff maps. ...
Tchebyscheff maps satisfy a Central Limit Theorem which guarantees the convergence to the Wiener
process (and hence to ordinary path integrals) if sums of iterates are looked at from large scales.
Moreover, Tschebyscheff maps have least higher-order correlations among all systems conjugated to a
Bernoulli shift, and are in that sense closest to Gaussian white noise, though being completely
deterministic.

Now let us discuss possible ways of spatially coupling the chaotic noise. ... physically it is most reasonable
that the coupling should result from a Laplacian coupling ... This leads to coupled map lattices of the
diffusive coupling form. ... we will mainly consider the 1-dimensional case. ... One obtains a 'chaotic
string' defined by

F_n+1^i =

= (1 - a)T_N(F_n^i ) + s (a/2)(T_N^b ( F_n^(i-1)) + T_N^b ( F_n^(i+1))



Wei Qi, Cellular Automata, Ising Model, Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/ficw.html[4/16/18, 1:19:19 AM]

... F_N^i is a discrete chaotic noise field taking continuous values on the interval [-1,1]. The initial values
F_0^i are randomly distributed in this interval. i is a 1-dimensional spatial lattice coordinate an n a
discrete time coordinate (in our case identified with the fictitious time of the Parisi-Wu approach). T_N
denotes the N-th order Tchebyscheff polynomial. ... The variable a is a coupling constant taking values in
the interval [0,1]. ... Since a determines the strength of the Laplacian coupling, a^-1 can be regarded as a
kind of metric in the 1-dimensional string space indexed by i. s is a sign variable taking on the values ±1.
The choice s = +1 is called 'diffusive coupling', but for symmetry reasons it also makes sense sense to
study the choice s = -1, which we call 'anti-diffusive coupling'. The integer b distinguishes between the
forward and backward coupling form, b = 1 corresponds to forward coupling (T_N^1(F) := T_N( F)), b =
0 to backward coupling (T_N^0(F) := F). We consider periodic boundary conditions and large lattices ...

... restricting ourselves to N = 2 and N = 3, in total 6 different chaotic string theories arise, characterized
by (N,b,s) = (2,1,+1), (2,0,+1), (2,1,-1), (2,0,-1), and (N,b) = (3,1), (3,0). ... we will denote these ...
theories as 2A, 2B, 2A-, 2B-, 3A, 3B, respectively. ...

...[There are]... two types of vacuum energies ... V_+/-(a) ... the self energy ... and W_+/-(a) ... the
interaction energy ... the evoluton in space i is governed by the postential W ... and the corresponding
expectation of the energy density is +/- W(a). We should thus impose the condition of constraint that W(a)
should vanish for physically observable states. ... the evolution in fictitious time n is governed by the self-
interacting potential V ... This potential generates a shift of informaiton, since the Tchebyxcheff maps T_N
are conjugated to a Bernoulli shift of N symbols. Hence V(a) can be regarded as the expectation of a kind
of information potential or entropy function, which, motivated by theromodynamics, should be extremized
for physically observable states. Note that the action of V and W alternates in the n and i direction. Both
types of vacuum energies describe different relevant observables ... and are of equal importance. ...

... A ... physical interpretation would be that at each time step n a fermion-antifermion pair f_1, fbar_2 is
spontaneously created in cell i by the field energy of the self-interacting potential. ... The interact with
particles in neighbored cells by exchange of a ... gauge boson B_2, then they annihilate into another boson
B_1 and the next ... creation of a particle-antiparticle pair ... takes place. This can be symbolically
described by the Feynman graph ...

... the graph could ... be called a 'Feynman web' ... in this interpretation a is a ... standard model coupling
constant, since it describes the strength of momentum exchange of neighored particles. At the same time, a
can be regarded as an inverse metric in the 1-dimensional ... space, since it determines the strength of the
Laplacian coupling. ... we will present ... numerical evidence that minima of the vacuum energy ... are
observed for certain ... couplings a_i, and these ... couplings ... coincide with running standard model
couplings,

[ My comment here is that, particularly in his context of quantum theory of diffusively coupled Chebyshev maps,
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Christian Beck's use of the Renormalization Group Equations might be inappropriate because he does not seem to
consider the possibilities mentioned by Alexei Morozov and Antti J. Niemi in their paper, Can Renormalization Group
Flow End in a Big Mess?, hep-th/0304178, where they say: "... The field theoretical renormalization group equations
have many common features with the equations of dynamical systems. In particular, the manner how Callan-Symanzik
equation ensures the independence of a theory from its subtraction point is reminiscent of self-similarity in
autonomous flows towards attractors. Motivated by such analogies we propose that besides isolated fixed points, the
couplings in a renormalizable field theory may also flow towards more general, even fractal attractors. This
could lead to Big Mess scenarios in applications to multiphase systems, from spin-glasses and neural networks to
fundamental ... theory. We argue that ... such chaotic flows ... pose no obvious contradictions with the known
properties of effective actions, the existence of dissipative Lyapunov functions, and even the strong version of the c-
theorem. We also explain the difficulties encountered when constructing effective actions with chaotic renormalization
group flows and observe that they have many common virtues with realistic field theory effective actions. We conclude
that if chaotic renormalization group flows are to be excluded, conceptually novel no-go theorems must be developed.
... in the classical Yang-Mills theory chaotic behaviour has already been well established ... Consequently such chaotic
behaviour will not be considered here. Obviously, a chaotic RG flow also necessitates the consideration of field
(string) theories with at least three couplings. In the present article we shall be interested in the possibility of chaotic
RG flows in the IR limits of quantum field and string theories. ... we consider limit cycles from the point of view of
RG flows, and inspect vorticity as a RG scheme independent tool for describing multicoupling flows. ... we explain
how to construct model effective actions from the beta-function flows. In particular, we explain how the construction
fails in case of chaotic flows and suggests this parallels the problems encountered in constructing actual field theory
effective actions. This also explains why it is very hard to construct actual field theory models with chaotic RG flow.
...". ]

the energy (or temperature) being given by
E = (1/2) N (m_B_1 + m_f_1 + m_f_2 ).

Here N is the index of he Tchebyscheff map ... and m_B_1 . m_f_1 , m_f_2 denote the masses of the
particle involved in the Feynman web interpretation. ... the ... spectrum appears to reproduce the masses
and coupling constants of the known quarks, leptons, and gauge bosons of the standard model ...

... formally ...[the equation for E]... reminds us of the energy levels ... of a quantum mechanical harmonic
oscillator, with low-energy levels ... given by the masses of the standard model particles. ... The boson
B_2 is virtual and does not contribute to the energy scale. The factor N can be understood as a multiplicity
factor counting the number of degrees of freedom. ...

... One period of the self energy of the 2A/B string in the scaling region ...

 

 ... It is ... possible to provide a fully symmetric attribution of the 11 minima to the 12 known fermions ...

http://xxx.lanl.gov/abs/hep-th/0304178
http://xxx.lanl.gov/abs/hep-th/0304178
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... if one assumes that the minimum b_1 is degenerated, i.e. that it describes two different fermionic
particles with the same mass modulo 2. ... Since all minima are only defined modulo 4, we have identified
b_0 := b_11 / 4 . ...

... The above scheme ... fix[ex] the neutrino masses modulo 2 as ...

... or equivalently ...

... If ...[the currently accepted]... experimental estimate is correct with a precisionof a factor 2, then ...[the
equations of the model]... impl[y] n_3 = 92 ... n_2 = 96 ...[and]... n_1 = 104. This means that ...

 ...

[ To me, the large number of adjustable factors such as 2 and powers of 2, and the use of experimental input, as well
the fact that the V(a) vs. a curve appears to me to have a lot of bumps and flat parts that seem to allow flexibility in
choosing where to place the points b_i, indicate that the Christopher Beck model is NOT as clearly predictive as his
writings suggest. In my opinion, his model does NOT clearly predict PRECISE values of particle masses, etc., but
DOES indicate that there exists a Quantum Structure that is roughly consistent with the (in my opinion much more
precise and clearly defined) numerical values calculated in the D4-D5-E6-E7-E8 VoDou Physics Model. I take his
results as a confirmation that the D4-D5-E6-E7-E8 VoDou Physics Model calculations are substantially consistent
with a Chebyshev-Bernoulli-Feynman Sum-Over-Histories Quantum Theory. ]

... Within the above scheme all up and down members of the same family are described by neighbored
minima, and the up member always has a larger self energy than the down member ...

[ This last statement seems to me to be inconsistent with the next quoted statement of Christian Beck. ]

... Light fermion masses as obtained from the minima of the self energy of the 2A/B string ...[are]...

...
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[ I note that here Christian Beck says that the up quark mass is about 5 MeV while the down quark mass is about 9
MeV. I also note that Christian Beck's results produce quark current masses, unlike the D4-D5-E6-E7-E8 VoDou
Physics Model calculations which produce quark constituent masses. However, the two sets of masses are
interconvertible, and I do agree with Christian Beck that calculations in his model are likely to produce current masses,
which are more naturally related to dynamical processes than the stable configurations that are more natural for the
D4-D5-E6-E7-E8 VoDou Physics Model constituent quark mass calculations. ]

... Heavy fermions masses as obtained from the minima of the self energy of the 2A/B string ...[are]...

... The t quark is put in parenthesis since m_t is so large that the corresponding Yukawa coupling falls out
of the scaling region. ...

... The self energy of the 2B string is ...

 

... The most pronounced minimum ...[is]... a'_3^(2B) = 0.2235(2) ... However, most interesting for us is
another minimum, namely a'_2^(2B) = 0.03440(2). This can be interpreted in terms of Yukawa interaction
of the top quark. ...

... The Yukawa coupling of any fermion f is proportional to the square of its mass. It is given by

alpha_Yu^f = (1/4) alpha_2 ( m_f / m_W )^2 ...

[ I am not sure that formula can be applied accurately to the T-quark, which is a lot heavier than the other quarks ( even
Christian Beck puts the T-quark "...in parenthesis since m_t is so large that the corresponding Yukawa coupling falls out of the scaling region ...".
). For example, Chris Quigg says in hep-ph/0001145: "... the electron's Yukawa term in the electroweak Lagrangian is
....Y_e ... the electron mass is m_e = Y_e v / sqrt(2) ...[where v is the Higgs Vacuum Expectation Value]... Similar
expressions obtain for the quark Yukawa couplings. ... we do not know how to calculate the fermion Yukawa
couplings Y_f ... The values of the Yukawa couplings are vastly different for different fermions: for the top quark, Y_t
= 1, for the electron Y_e = 3 x 10^(-6), and if the neutrinos have Dirac masses, presumably Y_nu = 10^(_10) ... I
[Chris Quigg] am quoting the values of the Yukawa couplings at a low scale typical of the masses themselves. ...".

Any uncertainty in the T-quark Yukawa coupling formula would affect Christain Beck's T-quark mass calculations,
described immediately below. ]

http://xxx.lanl.gov/abs/hep-ph/0001145
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... Our interpretation of the minimum a'_2^(2B) is ...
a'_2^(2B) = alpha_Yu^t (m_H + 2 m_t) =

= (1/4) alpha_2(m_H + 2m_t) (m_t / m_W)^2

... From our earlier consideration we know that alpha_2(m_Z + 2m_b) = 0.03369(1). Transferring the
running alpha_2 to the higher energy scale E = m_H + 2 m_t we obtain for m_H = 154 Gev [which is similar
to the D4-D5-E6-E7-E8 VoDou Physics Model calculated value of about 146 GeV for the Higgs mass]

alpha_2(E) = 0.03284(1)

... we thus get m_t = 164.5(2) GeV ... The corresponding pole mass M_t ...[is]... M_t = 174.4(3) GeV. ...

[ I am not convinced by Christian Beck's T-quark mass calculations. From the graph it appears to me that the curve
near a'_2^(2B) is pretty flat between about 0.025 and about 0.0375, so that the value of 0.03440(2) that he uses for
a'_2^(2B) of 0.03440(2) could just as well have been chosen to be at the left side of the flat region (where the slope of the
curve changes dramatically on the way down from left to right), which value of about 0.025 would give by his method of
calculation a T-quark mass value of 2 sqrt( 0.025 / 0.03284 ) 80.35 GeV = 140.2 GeV, which is within 10% the 130
GeV Truth Quark Mass of the D4-D5-E6-E7-E8 VoDou Physics Model constituent quark mass calculations. Perhaps
Christian Beck's 164.5 to 174.4 GeV mass calculation might shed light on the second peak that appears in that energy
region in Fermilab data.

Similar calculations for the peak at a'_3^(2B) = 0.2235(2) gives mass

2 sqrt( 0.2235 / 0.03284 ) 80.35 GeV = 421.5 GeV

Using D4-D5-E6-E7-E8 VoDou Physics Model constituent quark mass calculations, the 421.5 GeV value is on the
order of the mass of 3 Truth Quarks (red, green, blue) = 3 x 130 = 390 GeV, plus 3 Beauty Quarks (red, green, blue) =
3 x 5.6 = 16.8 GeV, for a total of about 406.8 GeV. Such a Third-Generation 6-quark configuration would be color
neutral and would have electric charge +1. Perhaps such a Third-Generation-Deuteron marks then end of conventional
hadron formation, which might account for the apparent importance of the minimum peak at a'_3^(2B) = 0.2235(2).

Further, uncertainty in the Yukawa coupling formula used by Christian Beck could have a substantial effect on the
validity of his interpretations. ]

... Interaction energy of the 3A string ... for the low-coupling region a in [0, 0.018] ...[is]...

 ... the zero a_2^(3A) appears to approximately coincide with the fine structure constant alpha_el = 1 / 137.
Arbitrary couplings a (in the basin of attraction) will evolve to this stable fixed point under the flow
generated by ... adot = a^2 G W(a) + noise ... where [adot is the first derivative of a and] G is a positive constant and
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W(a) is the interaction energy ... The fictitious time t of the Parisi-Wu approach has dimension energy^(-2), hence if W(a) is ...
dimensionless ... then the constant G should have the dimension energy^2 ... Alternatively, we could regard ...[the flow equation]...
as an equation describing the renormalization flow under energy scale transformations. ... To construct a ... Feynman web
... choose B_1 to be any massless boson and B_2 = y (photon) , f_1 = e- , fbar_2 = e+ (electrons and
positrons). The relevant energy scale ... is ... E = (3/2) ( m_y + 2 m_e) = 3 m_e , ... Hence ... a_2^(3A) =
alpha_el(3 m_e) . ... let us estimate the running electromagnetic coupling at this energy scale ... we get
alpha_el(3m_e) = 0.007303 ...[ = 1 / 136.93 ]... , to be compared with a_2^(3A) = 0.0073038(17) ...[ = 1 /
136.915 ] ...

[ I note here that 1 / 1367.9 is similar to the D4-D5-E6-E7-E8 VoDou Physics Model calculated value of 1/137.03608
for the electromagnetic fine structure constant, so Chebyshev Quantum Model of Christian Beck is here consistent with
the D4-D5-E6-E7-E8 VoDou Physics Model. ]

... There are ... further stable zeros ...[some of which]... cannot be identified with standard model couplings
in a straightforward way. ...".

[ I note here that the multiple stable zeros indicate a flexibility in the model of Christian Beck that indicates that it is
NOT as constrained and predictive as the D4-D5-E6-E7-E8 VoDou Physics Model.

My impressions of Christian Beck's further calculations are similar, such as for example his use of interaction energy
of 3B strings to calculate the Weinberg angle to be

sin^2(theta_W) = 0.2318

(compared to the D4-D5-E6-E7-E8 VoDou Physics Model calculated value of 0.235)

again finding at least one stable zero for which he does not find a straightforward standard model interpretation.

All in all, as I said above, I think that the work of Christian Beck DOES indicate that there exists a Quantum Structure
that is roughly consistent with the (in my opinion much more precise and clearly defined) numerical values calculated
in the D4-D5-E6-E7-E8 VoDou Physics Model. I take his results as a confirmation that the D4-D5-E6-E7-E8 VoDou
Physics Model calculations are substantially consistent with a Chebyshev-Bernoulli-Feynman Sum-Over-Histories
Quantum Theory.

The work of Christian Beck is deals with (1+1)-dimensional spacetime, and so with Complex Plane structure.

Simlarly to the way that the binary sequences
can represent the spatial part of the 1+1-dim Feynman Checkerboard 
as points on a line segment, 
the spatial part of the 1+1-dim Feynman Checkerboard can also 
be represented as a 1-dimensional sphere S1.  
This is analogous to the S7 space of the RP1 x S7 spacetime 
of the D4-D5-E6-E7-E8 VoDou Physics model, 

which is discussed below as an Octonion Julia Set.   
 
Intervals containing those zeroes 
form Mth order Borel sets for [0,4].  
The corresponding Borel measure is the singular measure 
concentrated at the zeroes with value 2^(-M) at each zero. 
As M goes to infinity, 
the Chebyshev measure goes to the arccosine measure.  
 
The Bernoulli Scheme of the right shift operator 
acting on such semi-infinite sequences of +/- signs. 
is isomorphic to the Bernoulli Scheme for Lebesgue measure 
and the usual Borel sets on the unit interval, 
as shown by Barnsley, Geronimo, and Harrington 
in Comm. Math. Phys. 88 (1983) 479-501.  
 
Consider such a binary semi-sequence of length KM. 
Then, 
a Bernoulli shift of length PN for P less than K 
takes a

http://www.iterated.com/
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sequence whose initial M elements correspond to one Initial State 
to a
sequence whose initial M elements correspond to another Initial State, 
described by the Pth set of M elements in the original sequence.  
 
Consider such a sequence of length KM with  K = 2^M   
such that    
all subsequences of length M beginning with 0, M, 2M, ... 
are distinct. 
Such a sequence contains All Possible Initial States 
for the Feynman Checkerboard at t = 0.  
 
Therefore:   
a Bernoulli Scheme of shift operator of length M 
acts on such sequences of length KM 
which describe 
the Ensemble of all Possible Initial States. 
 
By extending the process to include all possible states 
at each time up to time t=N, 
you get that 
a compound Bernoulli Scheme of a shift operator of length KM 
and a second shift operator of length M 
acts on such sequences of length NKM 
which describe 
the Ensemble of All Sums Over Histories 
of all paths from all initial states to all final points, 
or, equivalently, 
of All Ensembles of All Possible Initial States. 
 
 
Generalize the binary semi-sequence of +/- signs in the form of  
 
      2 +/- sqrt(2 +/- sqrt(2 +/- sqrt(2 +/- ... ))) 
 
to the binary semi-sequence of +/- signs in the form of 
 
      L +/- sqrt(L +/- sqrt(L +/- sqrt(L +/- ... )))
 
where L is in the real interval (0,2], 
and extend the result to L=0 by continuity. 
 
Then, as discussed by Barnsley, Geronimo, and Harrington 
in Comm. Math. Phys. 88 (1983) 479-501, 
sequences of +/- signs of length N correspond to 
points on the Julia Set JL of N-th order iterations of F(z,L), 
where  z  is a complex number and  F(z,L) = (z - L)^2, 
which form a Bernoulli Scheme as described above.  
Such a Julia Set JL is defined as the boundary of the region 
in z-space for which all iterations of the map F remain bounded 
(for that value of L). 
 

For F(z,0), the the Julia Set J0 is the unit circle S1, 
the limit of the sequence representations as L approaches 0.  
In that way, 
the spatial part of the 1+1-dim Feynman Checkerboard 
can be represented by the binary sequences 
as a 1-dimensional sphere S1.  
This is analogous to the S7 space of the RP1 x S7 spacetime 
of the D4-D5-E6-E7-E8 VoDou Physics model, 

which is discussed below as an Octonion Julia Set.   
 

http://www.iterated.com/
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If L is greater than 2, the Julia set JL 
is a set of points on the real axis, 
is perfect (all its points are limit points 
and it contains all its limit points), 
is compact, non-denumerable. and contains no intervals,  
is of Lebesgue measure zero, 
and can be regarded as a dust of disconnected points.
 
If L is allowed to take values in the entire complex plane, 
the region in L-space for which all iterations of the map F 
remain bounded (for z = 0) is the Mandelbrot Set. 
An equivalent definition is the set of values of L 
for which the Julia set JL is connected, and not a dust. 
Here is a web page about the Mandelbrot Set images. 
Here is a Fractal FAQ. 
Note that instead of the map F(z,L) = (z - L)^2 
others often use the closely related map G(z,L) = z^2 + L. 
For F(z,L) = (z - L)^2 the Mandelbrot set look like this: 
 
 

 
However, 
the structure can be generalized to higher dimensions. 

The conventional Feynman Checkerboard has 1 space dimension. 

http://www.ncsa.uiuc.edu/Edu/Fractal/Fractal_Home.html
http://i30www.ira.uka.de/~ukrueger/fractals/Theory.html
http://www.mta.ca/~mctaylor/sci.fractals-faq/
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The Quantum Cellular Automaton of Iwo Bialynicki-Birula 

is fundamentally a Feynman Checkerboard with 3 space dimensions, 

and is similar to 

the Penrose-Rindler light-cone formulation of massive fields 

and 

a frequency-cubed power spectrum Background Field. 

 

In the D4-D5-E6-E7-E8 VoDou Physics model, 

the generalized HyperDiamond Feynman Checkerboard has 

3 physical space dimensions 

plus 4 internal symmetry space-like dimensions, 

for a total of 7 space dimensions.  
 
If z in F(z,L) is quaternion or octonion instead of complex, 
you get similar figures in each 2-dimensional subspace 
containing the real axis.

Generalization to the S1 x S7 (1+7)-dimensional spacetime of the D4-D5-E6-E7-E8 VoDou Physics Model prior to
dimensional reduction can be described by using 8 separate Chebyshev maps:

one mapping from the timelike S1 related to the Octonion real axis onto a lattice (whose fineness is determined by the
order n of the Chebyshev iterations) in the real line segment [0,4], which real line segment is the timelike segment of a
spacetime volume element [0,4] x [0,4]^7 with signature -+++++++; and
7 mapping each from the 7 basis S1 circles of S7 generated by the 7 imaginary Octonions {i,j,k,E,I,J,K} onto a
lattice (whose fineness is determined by the order n of the Chebyshev iterations) in the real line segment [0,4], which 7 real
line segments form the 7-dimensional cube [0,4]^7 of a spacetime volume element [0,4] x [0,4]^7 with signature
-+++++++.

The vertices thus constructed on the 8 axes {1,i,j,k,E,I,J,K} of the 8-dimensional spacetime volume element 8-
dimensional lattice should be completed throughout the 8-dimensional spacetime volume element so that the full 8-
dimensional spacetime lattice is made up of 8-dimensional E8 HyperDiamond Lattices with 8-dimensional Feynman
Checkerboard Structure .

The 8-dimensional Generalized Feynman Checkerboard game is played using correspondences among the 7 distinct E8
lattices, the 7 distinct associative triangles, the 7 imaginary octonions, and the 7 charged Dirac first-generation

fermions.

The structure is based on sequences and limits of the form

L +/- sqrt(L +/- sqrt(L +/- sqrt(L +/- ... )))

and the fact that the square roots of -1 include i, j, k, E, I, J, K and their negatives.

The role played by the 7 distinct E8 lattices is in representation of the 7 charged first-generation fermions (electron, 3 up quarks, 3 down quarks) in
the Generalized Feynman Checkerboard.

After Dimensional Reduction to 4-dimensional Physical SpaceTime, forms a 4-dimensional Generalized Feynman
Checkerboard.

From this Octonion Chebyshev Bernoulli Shift point of view, only 3 {i,j,E} of the 7 {i,j,k,E,I,J,K} imaginary
octonions are algebraically independent, so physical spacetime should have 3 spatial dimensions.

After Dimensional Reduction, physical spacetime has S1 x S3 (1+3)-dimensional Quaternionic Structure, which can be

http://xxx.lanl.gov/abs/hep-th/9304070
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described using 4 separate Chebyshev maps:

one mapping from the timelike S1 related to the Quaternion real axis onto a lattice (whose fineness is determined by the
order n of the Chebyshev iterations) in the real line segment [0,4], which real line segment is the timelike segment of a
spacetime volume element [0,4] x [0,4]^3 with signature -+++; and
3 mapping each from the 3 basis S1 circles of S3 generated by the 3 imaginary Quaternions {i,j,k} onto a lattice
(whose fineness is determined by the order n of the Chebyshev iterations) in the real line segment [0,4], which 3 real line
segments form the 3-dimensional cube [0,4]^3 of a spacetime volume element [0,4] x [0,4]^3 with signature -
+++.

The vertices thus constructed on the 4 axes {1,i,j,k} of the 4-dimensional physical spacetime volume element 4-
dimensional lattice should be completed throughout the 4-dimensional spacetime volume element so that the full 8-
dimensional spacetime lattice is a 4-dimensional Physical SpaceTime which forms a 4-dimensional Generalized
Feynman Checkerboard.

The structure is based on sequences and limits of the form

L +/- sqrt(L +/- sqrt(L +/- sqrt(L +/- ... )))

and the fact that the square roots of -1 include i, j, k and their negatives. ]

 
 

As to the general properties of 

Bernoulli Schemes,

an interesting web page describing Bernoulli Numbers 
is maintained by S. C. Woon, who also wrote a paper 
Analytic Continuation of Bernoulli Numbers,
a New Formula for the Riemann Zeta Function,
and the Phenomenon of Scattering of Zeroes.    
 

Click Here for more details about the Riemann Zeta Function.

 

Bernoulli Shifts and Bernoulli Numbers

can be seen as coming from binary decision trees, 
similar to 
the binary decision trees that produce Markov Processes 
and 
the binary decision trees that produce the Surreal Numbers: 

http://www.damtp.cam.ac.uk/user/scw21/papers/
http://xxx.lanl.gov/abs/physics/9705021
http://xxx.lanl.gov/abs/physics/9705021
http://xxx.lanl.gov/abs/physics/9705021
http://xxx.lanl.gov/abs/physics/9705021
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Bernoulli Numbers are also related to Homotopy Theory. 
 

Ising Models
 

A single ISING MODEL STATE configuration is one of all possible  
spin configuration states.

Choice of a particular single configuration is a RANDOM statistical choice.  
 

Feynman's Relativistic Chessboard as an Ising Model, 

by H. A. Gersch (Int. J. Theor. Phys. 20 (1981) 491), 

shows that the (1+1)-dimensional Feynman Checkerboard, 

which describes the (1+1)-dimensional Dirac equation, 

is equivalent to the 1-dimensional Ising Model. 

 

 

There are interesting relationships among Ising Models 

and Cellular Automata and Spin Networks.  

 

 

Generalized Ising Models based on E8 lattices 

and octonions might accurately represent 

the HyperDiamond Feynman Checkerboard picture 

of the D4-D5-E6-E7-E8 VoDou Physics model. 
 
 
 

http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html#Applicat_Ising
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html#Applicat_Ising
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html#Applicat_Ising
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Tony Smith's Home Page

Torah:
The Torah , which is described in the Talmud, is a sequence of

78,064 + 63,529 + 44,790 + 63,530 + 54,892 =

= 304,805 letters

[compare the Rig Veda]

                     0 Tao, Simplex Physics
    1 bit

                   2 superposition qbit
          4 spacetime

                     16 fermions Ilm-al-Raml
          256 Cl(8) IFA

            65,536 Torah Genes
           2^32 ~ 4 x 10^9 Genome Base Pairs

                2^64 ~ 16 x 10^18 Brain Electrons Planck
                       2^128 ~ 256 x 10^36 Brain GraviPhotons Uncertainty

              2^256 ~ 65,536 x 10^72 Particles in Universe

Each letter is either 
one of the 22 Hebrew letters of the Sefirot 
or 
one of the 5 Finals (which may or may not correspond 
                     to the Greek or Chinese 5 Elements), 
a total of 27 letters. 
 
Stan Tenen is studying relationships between 
the 22 Hebrew letters and the 5 Finals.  
 

Jeffrey Satinover's book, Cracking the Bible Code (Morrow 1997) discusses the structure of the Torah sequence, and
much of what follows in this section of my web page is taken from that book.

A mathematical analysis of the Quran was done by Rashad Khalifa.

 
On one level the 304,805 letters tell a narrative 
story from Creation to the 10 Commandments, 
the story of the Five Books of Moses:  
Genesis (78,064 letters); 
Exodus (63,529 letters); 
Leviticus (44,790); 
Numbers (63,530); and 
Deuteronomy (54,892).  

 
There are at least 4 Hebrew-letter versions of the Torah: 
 
Samaritan - mixture of Babylonian-Jewish traditions, 
            preserving the narrative story but not paying 
            particular attention to the exact letter sequence; 
 
Ashkenazi - Northern and Eastern Jewish tradition, 
            paying attention to the exact letter sequence; 
 
Sephardi -  Latin and North African Jewish tradition, 
            paying attention to the exact letter sequence; and 
 
Yemenite -  Muslim and African Jewish tradition, 
            paying attention to the exact letter sequence. 
 
In the entire 304,805 letter Torah sequence, 
there are only 9 letter variations among 

http://www.meru.org/
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the Ashkenazi, Sephardi, and Yemenite versions.  
 
Between those versions and the Samaritan version, 
there are about 6,000 letter variations, 
even though the narrative stories are virtually identical. 
 

Why is there so little variation among the Askenazi, Sephardi, and
Yemenite versions?

If the original Torah of Moses were written as a continuous 
sequence of letters with no breaks or punctuation or vowels, 
involving only the 22 Hebrew letters,  
and 
if the breaks, punctuation, and vowel placement, 
involving the 5 Finals, 
were given to Moses as a key to be passed down to successor priests, 
then 

might there not be other keys
in addition to the key of breaks, punctuation, and vowel placement 
that produce the well-known narrative story of the Torah.  

Another example of a continuous Hebrew letter-sequence with no breaks, punctuation, or vowel placement is a set of
64 marble and granite tablets of the entire Book of Ezekiel carved in raised letters on a square grid and in continuous
script, now in Jerusalem.

How might such other keys work?

(For typographical reasons, I use Latin equivalents of Hebrew letters on my web pages.)

Equal Letter Sequences are one type of key.
Barry Simon has a web article about Equal Letter Sequence Torah Codes. 
 
In it, he states that "... ELS - Equal Letter Sequences - 
are words separated by the same number of spaces. 
That is, one takes the entire Torah or a specific book, 
drops spaces between words, and 
looks for new words in the resulting stream with, for example, 
every fourth letter rather than successive letters. 
The spacings considered can be quite large ... "
"... You have to realize that the number of ELS is very, very large. 
The number of letters in the Chumash is 304,805 
which means the number of ELS with spacings of 5000 or less, 
forwards or backwards is about 3 billion! 
So when you search for an ELS of a relatively short word, 
you are far from searching a needle in a haystack - 
rather you are searching for a blade of hay. ... "  
"... To cut to the chase, 
[Barry Simon regards] the simple word pair examples 
as an uncontrolled parlor game that [he] cannot take seriously ... 
[he finds] the Nations example totally unconvincing. 
[He also finds] find many reasons to be skeptical about 
the famous Rabbis example and it is far from compelling. ... "  
 
"... there is no well-established tradition for the codes analysis 
as there is for the established principles of halachic analysis. 
There are a very few, isolated examples of Torah personalities 
who used ELS like devices but in specific instances  
without providing us with any guidance about their general use by us.
The gemara warns us that even traditional methods 
of extracting halachic inference from the text can go awry - 
unless we have a definite mesorah telling us how to employ them. ..."  
 

http://wopr.com/biblecodes/jewact.htm
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Barry Simon makes an important point when he states 

"... THE USE OF A METHOD WITH NO FIRM GUIDLINES 
     IS OPEN TO MISUSES ..."  

 
I agree with the facts and opinions stated 
by Barry Simon in that web article.  
 
 
Here are three examples (not discussed in Barry Simon's article) 
that appear to me to be "... examples of Torah personalities 
who used ELS like devices but in specific instances  ...": 
 
 

1 - EXAMPLE OF THE SYNODIC LUNAR MONTH:

Rambam (Maimonides), who lived about 1200 AD, 
commented on the synodic Lunar month of the Jewish calendar 
as being 
29 days, 12 hours, and 793/1080 of the next hour, 
for a total of 29 + 12/24 + 793/(1080x24) =  29.530594 days.  
 
Bachya (13th century AD) used an ELS with spacing 42 
that started with the first letter of Genesis           - D 
then went to the 42nd letter following that D           - R 
then went to the 42nd letter following that R           - H 
then went to the 42nd letter following that H           - B 
to produce the sequence DRHB, 
which he showed to produce the 29.530594 day synodic Lunar month. 
 
Bachya did not claim to have discovered 
the Torah-coding of the Jewish Lunar month, 
but gave credit to Nechunya (1st century AD).  
 
The Torah-code Jewish Lunar month is distinct from 
the Metonic (5th century BC) period of 6,940/235 = 29.5319   days; 
the Callipic (4th century BC) period 
of 4 Metonic cycles, of 27,759/940 =               29.53085  days
 
However, 
the Torah-code Jewish Lunar month is close to 
the period of Hipparchus (2nd century BC) 
of 4 Callipic cycles, of                           29.53058  days; 
and 
is close to the currently accepted 
astonomical observation value of                   29.530588 days; 
and 
is close to the Chinese period of Yang Wei of      29.530598 days 
used in the Ching Chhu calendar of 237 AD  
and consistent with the Chinese 
oracle-bone (13th century BC) period               29.53     days, 
described by Needham in his book 
Science and Civilization in China, 
v.III, Cambridge 1959. 
Some of the calendric data above 
are from the Encyclopaedia Britannica. 
(Thanks to Sam Tarshish for correcting 
 some of my errors on an earlier version 
 of this page.)

 

There are interesting correspondences between Jewish Kabbala, Torah, and Talmud, and Chinese Buddhism and
Taoism. A book that discusses some such correspondences is The Jew in the Lotus, by Rodger Kamenetz,
HarperCollins 1995.

 

2 - EXAMPLE OF THE AGE OF OUR UNIVERSE:  

Nechunya (1st century AD) and DeMin Acco (13th century AD) 
used the 42-letter name at the start of Genesis 
to calculate that the Age of Our Universe should be 

http://wopr.com/biblecodes/jewact.htm
http://wopr.com/biblecodes/jewact.htm
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42 x 1,000 Divine Years, 
and that a Divine Year should be 365 x 1,000 years, 
so that the Age of Our Universe should be 
42 x 1,000 x 365 x 1,000  =  15,330,000,000 years, 
a figure that is consistent 
with present-day astronomical observations and calculations.  
 
 

3 - EXAMPLE OF THE 613 COMMANDMENTS:  

in Genesis there is encoded Mishne Torah, 
the title of the work of Rambam (Maimonides) that codified 
the 613 Commandments given to Moses, 
beginning with the first Commandment given in Egypt 
and ending with 
the 613th Commandment given 50 days later at Sinai.  
Between the beginning of Mishe to the beginning of Torah 
there are 613 letters, one for each commandment. 
 
 
As Stan Tenen has noted, 
the 613 Commandments are divided 
into 365 negative Commandments and 248 positive Commandments. 
 
The 365 correspond to the central number 
in the 27x27 Magic Square and the 9x9x9 Magic Cube.  
The 248 correspond to the 248-dimensional Lie algebra E8, 
the 8-dimensional E8 lattice, and the (3,5) Torus Knot.    
 
 

Keys of other types could be based on underlying mathematical structures
of the Torah Sequence.

 
Here are some examples of possibly useful mathematical structures: 
Symmetry Groups; 3,10 Torus Knot; 27 Elements; GF(4) Quantum Codes. 
 

 
1 - symmetry groups related to 
    the 22 Hebrew letters plus 5 Finals, a total of 27.  
 
    A general cubic surface is a del Pezzo surface, 
    and has a configration of 27 lines whose symmetry group  
    is the Weyl group of the Lie algebra E6, 
    and to other octonionic structures 
    such as the E8 lattice, the Leech lattice, 
    and related symmetry groups and codes; and 
 

 
2 - the (3,10) Torus Knot 

http://www.meru.org/
http://www.meru.org/
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    studied by Stan Tenen and the Meru Foundation, 
    who produced the image above.  

[compare the geometry of a Compton Radius Vortex]

    Stan Tenen notes that the winding pattern 
    of the (3,10) Torus Knot has 
    the pattern of a pseudo-magic square, in which 
    the diagonals and the central row and column add to 15 
    and the total of all 9 numbers is 45.  

[compare the full 3x3 Magic Square]

     Stan Tenen also says: 
 
"The 3,5 knot appears to be (one of the) most compact possible 
ways to arrange for the letters of the first verse of Genesis 
to pair off. ... For purposes of understanding Kabbalistic texts, 
it appears that two 3,5 torus knots ... fused into a single 3,10 knot, 
better fits the descriptions.  ... The 3,5 knot makes only 3 hands, 

[compare quaternion imaginaries ijk, the 3-sphere, and Poincare Dodecahedral 3-space]

... but the 3,10 knot allows for 6 hands around a still center, 

[compare octonion imaginaries ijk and IJK mirroring each other through octonion imaginary E]

and thus it fits the Biblical description 
of 6 "days" of activity and a "day" of rest.  ...
... One more thing about the 3,10 knot.  
The 3,10 knot is defined by a braided column of 99 tetrahedra.  

[Each column of 99 tetrahedra represents 3 turns in the knot.

http://www.meru.org/
http://www.meru.org/
http://www.meru.org/
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Each of the 3 turns in the knot is represented by a column segment of 33 tetrahedra. Each segment of 33 tetrahedra has
4x33 = 132 faces, of which 132/2 = 66 are internal and 132/2 =66 are external. The 66 external faces form 3 strings of
22 faces each, and each string corresponds to the 22 Hebrew letters.

Alternatively, each column of 99 tetrahedra can be represented by 9 column segments of 11 tetrahedra, each
representing 1/3 of a turn in the knot. Each segment of 11 tetrahdedra has 4x11/2 = 22 external faces, corresponding to
the 22 Hebrew letters. The 22 external faces of each cylindrical segment can then represent a torus by being a tiling
element, or tile, in a hexagonal tiling of a 2-dimensional plane.

Each tile has 6 nearest neighbors. If the 6 nearest neighbors are added to the central tile, the group of 7 tiles can
correspond to the 7 octonion imaginaries with ijkIJK as neighbors of the central E.

The group of 7 tiles can itself form a single tile in a hexagonal tiling of the plane, so that a set of 7 imaginary
octonions is reflexively similar to a single imaginary octonion. You can then consider the group of 7 groups of 7, and
so on, in a reflexive-fractal-self-similar way.]

That's 49 from the top, 1 in the center, and 49 to the bottom.  
These numbers are extremely evocative, 
because of other discussions in Genesis and in Kabbalah.  
The 49/50 cycle is the Jubilee cycle - 
- and it's also overwhelmingly the most common 
equal interval letter-skip pattern 
that's been statistically detected in the text. 
(The 50th point, sphere, or tetrahedron is located 
at the tip of the thumb, at the center of the "apple" vortex.)  
There is discussion also of the "5 that become 50", 
which I have identified as the 5 platonic solids 
that are made up of exactly 50 sphere-points at their vertices.  
So if my model hand of 49/50 tetrahedra 
is understood as the "horn" of a cornucopia, 
then the 5 platonic solids literally tumble out of it, 
because they can be reconstructed from 
the sphere-point-tetrahedra "atoms" that the hand is made from.  
In other words, the text specifies a 3,5 knot, 
but it's most productively understood 
as a kind of electron-positron pair, in the form of the 3,10 knot. 
... Also, the Jupiter-Saturn cycle appears to be a 12,40 
or perhaps a 12,39 torus knot.  This is 4 x the 3,10 knot, 
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in the same sense as the 3,10 knot is twice the 3,5 
- so I think it's likely that 
the ancients considered all of these as related."    
 

 
3 - 3x3x3 Magic Cube with 27 elements.  
 
    Stan Tenen shows a correspondence between 
    the 27 Hebrew letters plus Finals 
    and 
    the 8 vertices, 12 edge-centers, 6 face-centers, and 1 body-center 
    of a 3-dimensional cube. 

    There exists a 3x3x3 Magic Cube 
 
 

10  24   8       26   1  15        6  17  19
 

23   7  12        3  14  25       16  21   5
 

 9  11  22       13  27   2       20   4  18

 
 
    with central 14 and sum 42.   
    If the 27 entries of the 3x3x3 Magic Cube are put on a line, 
    two such lines generate a 27x27 Magic Square with center 365. 
    There exists a 9x9x9 Magic Cube with center 365.  
    Both the 27x27 Magic Square 
    and the 9x9x9 Magic Cube have 3^6 = 729 entries.  

Stan Tenen interprets the 27 letters of the Magic Cube, which looks like a Rubik cube, as in the following diagram:

http://www.meru.org/
http://www.meru.org/
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With respect to the letters in Stan Tenen's cube, the Archetypal level begins with Aleph and ends with its completion
Tet, which means snake in Hebrew, which corresponds to Ouroboros, the primordial snake (or pair of snakes) seizing
its tail (or their tails), which was according to Barbara Walker's Woman's Dictionary of Symbols and Sacred Objects a
symbol of the great World Serpent that encircled the World and symbolized the entire life of nature. Walker noted that
other names for Ouoroboros included the Phoenician word Taaut, Thoth, Hermes, and Zeus. The Snake symbolizes the
Chinese years that are equivalent (mod 12) to 1941.

Nathaniel Hellerstein has remarked that 27 = 3^3  
can be represented as the 27 functions from Z3 to Z3.  
27 can also be represented as
3^3  =  (2 + 1)^3  =  2^3  +  3x2^2  +  3x2  +  1  =
                   =   8   +  12     +   6   +  1  =  27
That decomposition may correspond to Hebrew letters by
8                   +    12        +   6   +  1
    5 Final + 3 Elementary        12 Simple        7 Double

Notice that the decomposition of 8 into 5+3 is like the Fibonacci sequence

1 1 2 3 5 8 13 21 ...........

Hypercubes in N dimensions have 2^N vertices   
(2^3 = 8 vertices on a cube)
while
the total number of sub-hypercubes in
an N-dimensional hypercube is 3^N = (2+1)^N    
(3^3 = 27 in a cube,
being  8 points,
      12 lines,
       6 squares, and the
       1 cube itself.)
 
 
 
Here is a way to look at the 27 maps 
from domain {I,T,F} to range {i,t,f}: 
 
           i                t                  f
---------------------------------------------------------------------------
---------------------------------------------------------------------------

http://www.meru.org/
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         ITF
                          ITF                             3   3-to-1
                                             ITF
---------------------------------------------------------------------------
          TF                I
  *       IF                T
          IT                F
          TF                                   I
          IF                                   T
  *       IT                                   F
  *        I               TF
           T               IF
           F               IT                            18   2-to-1
                           TF                  I
                           IF                  T
  *                        IT                  F
  *        I                                  TF
           T                                  IF
           F                                  IT
                            I                 TF
  *                         T                 IF
                            F                 IT
---------------------------------------------------------------------------
  *        I                T                  F
           T                F                  I
           F                I                  T         6  1-to-1
           I                F                  T
           F                T                  I
           T                I                  F
---------------------------------------------------------------------------
The starred (*) maps are maps where all the 1-to-1 submaps
take  I, T, F  onto the corresponding  i, t, f.
How do those 27 correspond to the breakdown
            8                  +      12        +   6   +  1 
    5 Final + 3 Elementary         12 Simple        7 Double 
Perhaps the 7 starred maps (*) are the 6+1= 7 Doubles,
that the  5  remaining 1-to-1 maps are the 5 Finals,
that the 12  remaining 2-to-1 maps are the 12 Simples, and 
that the  3  3-to-1 maps are the 3 Elementaries.
When you forget order,
i.e., don't distinguish among members of the domain set {I,T,F},  
the 27 maps collapse to the 10 map equivalence classes  
described by Nathaniel Hellerstein as:
Three 'pure states':          iii   ttt   fff
Six 2-to-1 states:    iit  iif   tti   ttf   ffi   fft
One triple state:                   itf
corresponding to 3 Elementaries and 7 Doubles,   
and to the 10 Sefirot points.
 
 

Jonathan Alexander Daniel asks a question about 3^3 = 27:  

"Why stop at 27?"

27 = 3^3 is the set of maps from domain {I,T,F} to range {i,t,f}. 
 
 
The following ways 
to expand (from 3 to 4), reduce, modify, or expand (to 5 and 6), 
the 27 = 3^3 maps from {I,T,F} to {i,t,f}
were suggested by e-mail conversations 
with Nathaniel Hellerstein and Chris Lofting.   
 
 

If T denotes True and F denotes False and I denotes Indeterminate, 
then 

you can EXPAND the 27

by distinguishing between 
two different states of Indeterminancy: I = TF  and I = FT. 

The expansion looks more natural if you denote T by 1 and F by 0, so that TF = 10 and FT = 01, and if you denote the
set {TF,FT,T,F} by {TF,FT,TT,FF}, so that you have {00,01,10,11}.

 
 
If you expand the domain set {I,T,F} to {TF,FT,T,F}, 

http://www.ozemail.com.au/~ddiamond/
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then you have 
the 3^4 = 81 ternary tetragrams of the Tai Hsuang Ching.  
 
 
If you expand the range set {i,t,f} to {tf,ft,t,f}, 
then you have 
the 4^3 = 64 = 2^6 binary hexagrams of the I Ching.
 
 
If you expand both the domain set {I,T,F} to {TF,FT,T,F} 
and the range set {i,t,f} to {tf,ft,t,f},
then you have 
the 4^4 = 16x16 = 256 elements of the Cl(8) Clifford Algebra:
 
                       0                       Allspaces
 
Cl(0)                  1                    R  Tao, Simplex Physics
Cl(1)                1   1                  C  Tai Ji
Cl(2)              1   2   1                Q  Yin-Yang, I Ching, Fa
Cl(3)            1   3   3   1              O  3 Realms, Tai Hsuan Ching
Cl(4)          1   4   6   4   1            S  5 Elements
Cl(5)        1   5  10  10   5   1          M(4,C)
Cl(6)      1   6  15  20  15   6   1        M(8,R), I Ching 
Cl(7)    1   7  21  35  35  21   7   1      M(8,R)+M(8,R), S7 {x} G2
Cl(8)  1   8  28  56  70  56  28   8   1    M(16,R), 8 Trigrams, Tarot, 
                                                    Fa, D4-D5-E6-E7 Physics
                                            2^8 = 16x16 = 8x8 + 8x8 + 
  Fa 256  128   64   32   16   8   4  2 1               + 8x8 + 8x8   Fa
     256+1024+1792+1792+1120+448+112+16+1 = 3^8 Tai Hsuan Ching

where: {x} = twisted (fibration) product,  (x) = tensor product,  Cl = Clifford Algebra, R = Real Numbers, C = Complex Numbers, Q = Quaternions, O = Octonions, S = Sedenions
(which are a NonDistributive Algebra), M(n,K) = nxn matrix algebra over the field K. Compare 0, the Chinese plane of Original God, to Teiohard de Chardin's God of Evolutionary
Convergence, to Ahura Mazda, to the God of Akhenaton, to the God of Moses, and to the unitary/unifying God of Sufi Islam. The Binomial Triangle can represent Mount Meru. Basins
of Attraction interact by Zhen-Shan-Ren. These structures and symmetries are useful in Information Theory.

Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)  Many-Worlds Quantum Theory
                                            Cellular Automata   Wei Qi 
 

 
On the other hand, 

you can REDUCE the 27

by ignoring Indeterminate states.  
 
 
If you reduce the domain set {I,T,F} to {T,F}, 
then you have 
the 3^2 = 9 ternary bigrams of the Tai Hsuang Ching.  
 
 
If you reduce the range set {i,t,f} to {t,f}, 
then you have 
the 2^3 = 8 trigrams of the Ching.
 
 
If you reduce both the domain set {I,T,F} to {T,F} 
and the range set {i,t,f} to {t,f},
then you have 
the 2^2 = 4 non-central directions of the 5 Elements. 
 
 

Still further, 

you can MODIFY the 27

by ignoring Indeterminate states of the range or domain 
and expanding the Indeterminate states of the domain or range.   
 
 
 
If you expand the domain set {I,T,F} to {TF,FT,T,F} 
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and reduce the range set {i,t,f} to {t,f},
then you have 
the 2^4 = 16  Tetragrams of IFA, 
              which contains the Trigrams of the I Ching, 
              and which seems to be equivalent to 
              the 16 sets of 4 lines, either broken or unbroken, 
and also to the Ilm al-Raml, 
              or the Science of the Sands. 
              that  was supposed to have been introduced by Idris, 
              the third prophet of Islam (after Adam and Shith) 
              who lived in Egypt 
              before the time of Noah and the flood. 
 
 
If you reduce the domain set {I,T,F} to {T,F} 
and expand the range set {i,t,f} to {tf,ft,t,f},
then you have 
the 4^2 = 16  and also get the Tetragrams of IFA, 
              and 
              the Ilm al-Raml.  
 
 
 

You can EXPAND the 27 beyond 3^4, to 3^5 and 3^6:

 
As to 3^6, we have seen that 
the 27x27 Magic Square has 3^6 = 729 entries. 
 
 
What about 3^5 = 243? 
3^5 = 243 was used by Plato when he used both 
the 2^N sequence and the 3^N sequence 
to construct a musical scale covering almost 5 octaves: 
1  4/3  3/2  2  8/3  3  4  9/2  16/3  6  8  9  27/2  18  27 
Plato recognized that the N=3 numbers were incomplete, 
so he extended the system to N=8 for 2^N and N=5 for 3^N, 
to get
N
0                      1
1                    2   3   =  2 + 1
2                  4       9   =  4 + 4+1
3                8           27   =  8 + 12+6+1
4             16               81   = 16 + 32+24+8+1
5           32                   243   = 32 + 80+80+40+10+1
6         64
7      128
8    256
Plato used the numbers 256 and 243 to
form the ratio 256/243, which, along with 9/8,
lets him construct the the first octave as:
1    9/8    81/64    4/3    3/2    27/16    243/128     2
by using the multiplicative intervals:
 9/8    9/8   256/243   9/8    9/8      9/8    256/243
Plato recognized that this was still approximate,
but said that the Demiurge had to stop at this point
in constructing the World Soul.

Note that he stopped at N=8 for 2^N and N=5 for 3^N, also like the Fibonacci sequence

1 1 2 3 5 8 13 21 ...........

If you take that seriously and extend to 4^N and 5^N, you would stop at 3 for 4 (4^3 = 64) and stop at 2 for 5 (5^2 =
25).Of course, you could also stop at 3 because 4 is a composite number, and not prime.
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4 - GF(4) Quantum Codes. 
 
Quantum Information Theory 
is based on the Galois field  GF(4) = {0,1,w,w^2} 
where w    =  (1/2)( - 1 + sqrt(3) i ) 
and   w^2  =  (1/2)( - 1 - sqrt(3) i ). 
 
{0,1,w,w^2} generates the hexagonal lattice of Eisenstein Integers 
in the Complex Plane; corresponds to the quaternions {1,i,j,k}; 
corresponds to the Tai Hsuan Ching; and 
corresponds to symmetries of the Torah such as 
the (3,10) Torus Knot and the 3x3x3 Magic Cube.  

 

 

Torah Music

(compare Vedic Music and IFA Music)

 

According to a Cantor's Corner web page:

"... Biblical Cantillation ...

... Like other ancient cultures, the Jewish people sought to transmit their sacred texts orally and with
the aid of melody. In fact the art of chanting the Torah is over two thousand years old and evolved
from a solely oral tradition, to a formalized system of musical notation that we now call trope,
taíamim, or musical cantillation.

This Biblical cantillation system is made up of 28 signs [compare the 28 generators of Spin(8) and the 24 toque of
IFA Oru] and each sign stands for a specific musical pattern or melodic motif. These signs appear above
and below the Hebrew text. The purpose of the cantillation signs is to punctuate, accentuate, and phrase
the text and thus to enhance our understanding of the text. For example, in terms of accentuation, how do
you know whether to say the English words PRO-ject or pro-JECT ñ the accent elucidates which word
would make sense in a given context. The cantillation system also adds melody to text, which helps us
remember the text.

These same trope or cantillation symbols are used to chant various Biblical books, but these symbols
represent different melodic patterns in these various books. Therefore the cantillation you hear is unique
for the Torah chanted on Shabbat and Festivals, for the Torah during the morning High Holy Days, for the
Prophets, for The Scroll of Esther, for The Scroll of Lamentations, for The Songs of Songs, for The Scroll
of Ruth, and for Job. The word "ta-am" connected to the plural ta-amim means taste or flavor and there is
no doubt that these different Biblical books are chanted differently to give different meanings to their
texts.

In their wanderings and exile, the Jewish people took their cantillation system wherever they went, but it
absorbed some different musical styles based on their geographic location. Various musical interpretations
of the which included the Ashkenazic, Sephardic, Moroccan, Syrian, Baghdadian, and Yemenite. ...".

 

According to an Eliezer Segal web page:

http://www.templesinainj.org/Cantor/cantors_corner_0501.htm
http://www.ucalgary.ca/~elsegal/Cantillation/Chanting.html
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"... The Jewish Cantillation of the Bible ...

This page presents the traditional cantillation melodies used in the synagogue for the chanting of the
scriptural readings from the Pentateuch (Torah, "Five Books of Moses") and the Prophets, a section from
which is chanted as a "conclusion" ... "Haftarah" .... of the Torah reading on Sabbaths and festivals.

These signs, which (like the vowels) are not written down in the "official" scrolls used in the synagogue,
indicate both the syntactic structure and the musicial rendering of the Biblical verses, and often the
accenting of the words as well.

They are divided into three main types:

Connecting accents, which lead on to the next word;
Separating accents, which create a pause; and
"Stand-alone" accents, which do just that.

Some of the accents perform more than one function, and hence have been placed between columns.

The musical rendering used in this stack follows the Eastern European customs, found in most North
American synagogues. Other communities, such as the German, Spanish or Yemenite Jews, have different
versions (though the signs themselves and their syntactic functions) are universal. In addition, there are
special renderings in use for other books of the Bible (e.g., Esther and Lamentations), or for special
occasions (e.g., festivals).

Though the same cantillation signs are used (for the most part) for different books of the Bible, and they
have the same accent and syntactical roles wherever they appear, they are actually chanted in different
ways. This page presents samples of the main tunes used for the reading of the Torah and Prophets.
Different tunes exist for other books or for certain festivals. ...

Notes that connect   Notes that separate        Notes that
 to the next word     from the next word:       stand alone
  (Conjunctive)        pauses
                        (Disjunctive)   
   
   
Mahpakh                    Pashta               Zaqef Gadol
   
Munah                    Zaqef Qaton             Geresh
(preceding 
"Zaqef Gadol")  
   
Munah                      Munah                 Pazer
(Preceding               (Preceding 
a Revia')                another Munah)
   
Munah                    Merkha Kefullah        Telisha Gedolah
   
Darga                       Atnahta             Telishah Qetanah
   
Merkha                       Silluq              Revia'
                          (Sof Pasuq)
   
Tifha                        Silluq              Shalshelet
                         (Sof Parashah)
   
Yetiv                        Segol               Gershayim
   
Zarqa                     Qarnei Parah
   
Yerah Ben Yomo
  
              Qadma ve'Azla               Tevir   ...". 
   

Note that the above list has 29 entries, because Silluq, whose symbol is |, is counted twice.
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In recent times, using somewhat different techniques, Stan Tenen's Meru Foundation has produced The Music
of Genesis.

According to the CD case notes, the CD contains:

"... 1. The Creation Overture: A Musical Commentary on Genesis 1:1-3 (9:59)  By Daniel S. Gil ... he is an heir
to the Judaic tradition of 'Holy Song' passed down to him from the late Rabbi Shlomo Carlebach. ... After
assigning musical notes to each Hebrew letter, Gil then employed the architecture of harmonic structure (or
chords) generally according to the standard rules and principles called 'Common Practice' (the methods by which
most Western classical music is composed). Gil adds that "the music itself is projecting and communicating
Torah commentary in the literal sense." ...
2-3. The Music of Genesis by Stephen James Taylor, original concept by Stan Tenen. ... Composer Stephen
James Taylor is known for his fusion of blues, gospel, African tribal music and classical counterpoint into lyrical
film scores. ... The Music of Genesis, composed in 1992, renders the 27 Hebrew letters in a microtonal scale
based on ascending and descending perfect fifths, with nine computer-generated instrumental voices assigned to
the letters in groups of three ... Two versions are presented ... 

2.  2210 notes (Gen. 2:11), each note approximately 0.5 seconds long, played twice (19:10)
3.  252 notes (Gen. 1:7), each note approximately 1.5 seconds long, played twice (12:40)

4. Genesis 1:1-3 - A Chromatic Rendering. ... Cynthia & Stan Tenen ... This is a "raw" rendering of the first 104
Hebrew letters of Genesis using a chromatic scale (like a piano keyboard).  Stan Tenen first used this simple
means of turning the text-string into music in the early 1980's, in order to listen for possible patterns in the text. 
It is easier to hear patterning in a long, sequential string of data, than it is to see it.  (He also explored various
microtonal renderings, not reproduced here.) ... This early chromatic rendering, covering exactly the same
portion of the Hebrew letter-text as Gil's The Creation Overture, was reproduced by Cynthia Tenen using
computer software available on Meru Foundation website www.meetingtent.com, Music from the Torah, which
allows the listener to experiment with the Hebrew-letter text using several pre-set chromatic and modal scales.
...".

 

 

 

 

 

There may be, and probably are, many other symmetries that would be useful in studying the
Torah, and I hope that people who have insight about such symmetries will work on them and

write about them.

 
 
 
 
 
 

What about Torah study by non-Jews?  

http://www.meetingtent.com/firstsound.html
http://www.meetingtent.com/firstsound.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/www.meetingtent.com


Sefirot and Torah

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Torah.html[4/16/18, 1:19:25 AM]

"... a non-Jew who studies the details of the seven Noahide laws, which are incumbent on him, deserves the honors
due a Kohen Gadol (Sanhedrin 59a). The study of the seven Noahide laws may lead him to study most of the precepts
of the Torah (Meiri to Sanhedrin 59a; see Responsa, Rama section 10). ...

... Noahide Laws - the seven commandments given to Noah and his sons, which are binding upon all gentiles. These
laws include the obligation to have a body of civil law, and the prohibitions against idolatry, immorality, bloodshed,
blasphemy, stealing and robbing, and eating limbs from a live animal. ...". (From Talmud Bavli / Tractate Chagigah,
The Gemara, The ArtScroll Series / Schottenstein Edition, Mesorah Publications Ltd. (1999) 13a 3)

 

 

Tony Smith's Home Page

...

...

http://www.artscroll.com/
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Tony Smith's Home Page

 

I Ching (Ho Tu and Lo Shu),

Genetic Code,

Tai Hsuan Ching, and

the D4-D5-E6-E7-E8 VoDou Physics Model
0 Tao, Simplex Physics
1 bit
2 superposition qbit
4 spacetime
16 fermions Ilm-al-Raml
256 Cl(8) IFA
65,536 Torah Genes
2^32 ~ 4 x 10^9 Genome Base Pairs
2^64 ~ 16 x 10^18 Brain Electrons Planck
2^128 ~ 256 x 10^36 Brain GraviPhotons Uncertainty
2^256 ~ 65,536 x 10^72 Particles in Universe

Chinese cosmology begins with the undivided Tai Chi, 
then separating into Yin-Yang, ... : 
Let o represent the undivided Tai Chi, a scalar point of origin: 

     |     |     
     |     |     
_____|_____|_____
     |     |     
     |  o  |     
_____|_____|_____
     |     |     
     |     |     
     |     |     
 
 
Then add 4 vector directions of Physical Spacetime: 
   1, i, j, k  of the quaternions 
to get the 5 Elements:    
 
     |     |     
     |  i  |     
_____|_____|_____
     |     |     
  j  |  o  |  1  
_____|_____|_____
     |     |     
     |  k  |     
     |     |     
 
 
Then add 4 vector directions of Internal Symmetry Space: 
   E, I, J, K  of the octonions,  
which are the basis for the D4-D5-E6-E7 physics model, 
to get 9 directions: 
 
 
     |     |     
  J  |  i  |  I  
_____|_____|_____
     |     |     
  j  |  o  |  1  
_____|_____|_____
     |     |     
  K  |  k  |  E  
     |     |     
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The 10th direction is Yin-Yang reflection 
of the 8 vector directions   1, i, j, k, E, I, J, K.  
 
 
Now, identify the 3x3 square with the Magic Square 
 
     |     |     
  4  |  9  |  2  
_____|_____|_____
     |     |     
  3  |  5  |  7  
_____|_____|_____
     |     |     
  8  |  1  |  6  
     |     |     
 
 
whose central number, 5, is also 
central in the sequence   1,2,3,4, 5, 6,7,8,9 
which sequence corresponds 
to the octonions          1,i,j,k, 0, E,I,J,K 
 
whose total number for each line is 15, 
the dimension of the largest Hopf fibration 
and the dimension of the imaginary sedenions.
 
If you take into account the direction in which you add each 
of the 8 ways, and add all directed ways together 
you get a total of 16x15 = 240 
which is the number of vertices of a Witting polytope. 
 
The total of all 9 numbers of the Magic Square is 45, 
the dimension of the D5 Lie algebra Spin(10) 
that is used in the D4-D5-E6-E7 physics model      
in which 
the D4 Spin(8) subgroup of Spin(10) corresponds 
to 28 bivector gauge bosons 
and the 16-dimensional homogeneous space 
Spin(10) / Spin(8)xU(1) 
corresponds to an 8-dimensional complex domain 
whose Shilov boundary is RP1 x S7  
corresponding to an 8-dimensional spacetime.  
 
 

 
Perhaps about 5,300 years ago, China's first emperor, Fu Xi, 
saw, rising from the Yellow River, a dragon-horse 
with markings of the 

Ho Tu,
shown here in its ancient and modern forms: 
 

 
Fu Xi interpreted the 4 directions and 4 diagonal directions 
of the Ho Tu in terms of the Earlier Heaven arrangement 
of the 8 trigrams of the I Ching: 
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The 8 trigrams of the I Ching are similar to 
the 16 tetragrams of Ilm al-Raml (the Science of the Sands) 
attributed to the third Islamic prophet, Idris, 
which were preserved from the Global Early Civilization 
as the FA of the Fon people of Benin (Dahomey).  

Baba Eyiogbe says "... It is indeed part of the Ifa tradition that Ifa was brought to China, but in a more limited form.
This is sometimes attributed to a warrior path of Obatalá, Obatalá Ayaguna. This path of Obatalá is the Ifa diviner for
the other paths of Obatalá as well (when Orunmila does not do it directly). ...".

It seems to me as though Vedic divination and Tai Shuan Ching are based on the Triality aspect of the 256-
dimensional Cl(8) Clifford algebra of IFA, while I Ching is based on the 64-dimensional Cl(6) Clifford subalgebra of
the Cl(8) of IFA.

When the 8 trigrams are combined in pairs 
according to the Fu Xi Earlier Heaven Ho Tu arrangement 
to make 64 hexagrams of the I Ching, 
 
you get a very symmetrical I Ching pattern 

Although the Earlier Heaven arrangement of the 8 trigrams 
does not exactly correspond to the binary number 
sequence from 0 through 7 
(it is 0,1,2,3,7,6,5,4 instead of 0,1,2,3,4,5,6,7), 
the Earlier Heaven arrangement of the 64 hexagrams 
does correspond to the binary number 
sequence from 0 through 63.  
 

 

According to two 13 February 2001 articles in The New York Times by Nicholas Wade: "... Dr. J. Craig Venter and
colleagues at Celera Genomics report in ...[ Science 291 (16 February 2001) 1304-1351 ]... that they have identified
26,588 human genes for sure, with another 12,731 candidate genes. ... Celera's rival, the publicly funded consortium of

http://www.seanet.com/~efunmoyiwa/
http://www.nytimes.com/
http://www.sciencemag.org/
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academic centers, has come to a similar conclusion. Its report in ...[ Nature 409 (15 February 2001) 860-921, where
they say "... Genes (or at least their coding regions) comprise only a tiny fraction of human DNA, but they represent
the major biological function of the genome and the main focus of interest by biologists. ...." ]... pegs the probable
number of human genes at 30,000 to 40,000. Because the current gene-finding methods tend to overpredict, each side
prefers the lower end of its range, and 30,000 seems to be the new favorite estimate. ... Most of the repetitive DNA
sequences in the 75 percent of the genome that is essentially junk ceased to accumulate millions of years ago, but a
few of sequences are still active and may do some good. The chromosomes themselves have a rich archaeology. Large
blocks of genes seem to have been extensively copied from one human chromosome to another, beckoning genetic
archaeologists to figure out the order in which the copying occurred and thus to reconstruct the history of the animal
genome.

As the modest number of human genes became apparent, biologists in both teams were forced to think how to account
for the greater complexity of people, given that they seem to possess only 50 percent more genes than the
roundworm. It is not foolish pride to suppose there is something more to Homo sapiens than Caenorhabditis elegans.
The roundworm is a little tube of a creature with a body of 959 cells, of which 302 are neurons in what passes for its
brain. Humans have 100 trillion cells in their body, including 100 billion brain cells.

Several explanations are emerging for how to generate extra complexity other than by adding more genes. One is the
general idea of combinatorial complexity - with just a few extra proteins one could make a much larger number of
different combinations between them. ...

The two teams' first scanning of the genome suggests ... ways in which humans have become more complex than
worms.

One comes from analysis of what are called protein domains. Proteins, the working parts of the cell, are often
multipurpose tools, with each role being performed by a different section or domain of the protein. Many protein
domains are very ancient. Comparing the domains of proteins made by the roundworm, the fruit fly and people, the
consortium reports that only 7 percent of the protein domains found in people were absent from worm and fly,
suggesting that "few new protein domains have been invented in the vertebrate lineage." But these domains have been
mixed and matched in the vertebrate line to create more complex proteins. ...

Evolution has devised another ingenious way of increasing complexity, which is to divide a gene into several different
segments and use them in different combinations to make different proteins. The protein-coding segments of a gene
are known as exons and the DNA in between as introns. The initial transcript of a gene is processed by a delicate piece
of cellular machinery known as a spliceosome, which strips out all the introns and joins the exons together.
Sometimes, perhaps because of signals from the introns that have yet to be identified, certain exons are skipped, and a
different protein is made. The ability to make different proteins from the same gene is known as alternative splicing.
The consortium's biologists say that alternative splicing is more common in human cells than in the fly or worm and
that the full set of human proteins could be five times as large as the worm's.

Another possible source of extra complexity is that human proteins have sugars and other chemical groups attached to
them after synthesis.

There's a different explanation of human complexity, which is simply that the new low-ball figure of human genes
derived by Celera and consortium is a gross undercount. Dr. William Haseltine, president of Human Genome
Sciences, has long maintained that there are 120,000 or so human genes. ... Dr. Haseltine ... remains unshaken in his
estimate of 100,000 to 120,000 genes. He said last week that his company had captured and sequenced 90,000 full-
length genes, from which all alternative splice forms and other usual sources of confusion have been removed. He has
made and tested the proteins from 10,000 of these genes. The consortium and Celera have both arrived at the same low
number because both are using the same faulty methods, in his view. ... Dr. Haseltine notes that the gene-finding
methods used by the two teams depend in part on looking for genes like those already known, a procedure that may
well miss radically different types of genes. His own method, capturing the genes produced by variety of human cell
types, is one that Dr. Venter says in his paper is the ultimate method of counting human genes. ... Dr. Eric S. Lander of
the Whitehead Institute last week challenged Dr. Haseltine to make public all the genes he had found in a 1 percent

http://www.nature.com/
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region of the genome and let others assess his claim. ... Dr. Haseltine said yesterday that he was contemplating the best
way to respond and that he was "planning to do so in one form or another, in the open literature."

Turning from genes to chromosomes, one of the most interesting discoveries in this week's papers concerns segmental
duplications, or the copying of whole blocks of genes from one chromosome to the other. These block transfers are so
extensive that they seem to have been a major evolutionary factor in the genome's present size and architecture. They
may arise because of a protective mechanism in which the cell reinserts broken-off fragments of DNA back into the
chromosomes.

In Celera's genome article, Dr. Venter presents a table showing how often blocks of similar genes in the same order
can be found throughout the genome. Chromosome 19 seems the biggest borrower, or maybe lender, with blocks of
genes shared with 16 other chromosomes. ... Segmental duplication is an important source of innovation because the
copied block of genes is free to develop new functions. ...

Celera ordered the world's most powerful civilian computer to calculate how to assemble its

27 million 500-base pair fragments into an entire genome.

Its rival, the public consortium of academic centers, felt no need for a massive computer and assembly program
because its genome decoding strategy didn't require one. But a computational biologist at the University of California,
Santa Cruz, whose supervisor had been asked to help identify genes, realized the genome had to be assembled before
gene identification could begin. In four weeks Jim Kent wrote an assembly program that put the consortium's jumble
of DNA fragments into coherent order. It was this assembled sequence on which most of the consortium's genome
analysis is based. Mr. Kent also wrote a browser, a program that aligns the known genes and other interpretive
information in tracks above the actual genome sequence. Anyone wanting to take a tour of the human genome, with
Mr. Kent's browser as their guide, can do so at genome.ucsc.edu. ...

One of the most intriguing hints that new biology may be discovered in the genome comes from an initial survey of
the mouse genome, which Celera said this week it had assembled. Laying the mouse genome sequence over the human
sequence is extremely revealing because most of the DNA has diverged in the 100 million years since mouse and man
last shared a common ancestor. The DNA regions that are similar between the two species are those important enough
to have been conserved. At a stroke, almost all the genes fall out as noticeably similar. So too do many of the control
regions of DNA that precede the genes.

And Dr. Craig Venter, president of Celera, has now stated that there is a third category of similar DNA regions, which
are not genes but are too extensive to be control regions. No one yet knows what the mystery regions are doing. ...".

 

According to a 21 January 2003 article in The New York Times by Andrew Pollack:  

"... RNA and DNA are strings of chemical units called bases that embody the genetic code. The bases are
represented by the letters A, C, G and either T in DNA or U in RNA. The C base always binds to G. A
binds only to T or U. So a single strand of DNA or RNA can bind to another strand that has the
complementary bases. Under what is known as the central dogma of genetics, genes, which are the recipes
for making proteins, are part of the DNA of the chromosomes. When a protein is to be made, the DNA is
copied onto a corresponding piece of single-stranded RNA, known as messenger RNA, that delivers the
recipe to the cell's protein-making machinery. Proteins make up most of a cell and perform most of its
functions, including turning genes on and off.

But new evidence suggests that some RNA is not merely the intermediary between DNA and protein,
but the end product. Some huge stretches of DNA that do not contain protein-coding genes and have
been considered "junk" actually hold the code for some of this RNA. ...

http://genome.ucsc.edu/
http://www.nytimes.com/
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... in addition to the DNA's containing the recipes for proteins, a lot more DNA was being copied into
RNA. The recently deciphered mouse genome was found to have about twice as much in common with the
human genome as could be accounted for by protein-coding genes. ... At least part of this overlap appears
to be genes that produce RNA as their end product. What all of this RNA is doing is not clear ... But
mounting evidence suggests that at least some RNA is involved in regulating the way genes are turned
on or off. ... the most radical view: that RNA provides the command and control of cells. Proteins ... are
like bricks and beams. But the RNA determines whether those bricks and beams become office buildings
or houses. This RNA network ... provides the complexity that separates higher life forms from
simpler ones. ...".

... Some genes ... produce tiny RNA's, known as micro-RNA's or miRNA, which are about 21 to 23 bases,
or letters, in length. The micro-RNA's bind to matching pieces of messenger RNA, turn it into a double
strand and keep it from doing its job. The process effectively stifles the production of the corresponding
protein. ...

... RNA interference, or RNAi ...[occurs when]... double-strand RNA ... would silence the gene
corresponding to that RNA. ...

... small interfering RNA's or siRNA's ...[are]... pieces of about 21 to 23 bases ... Each short segment
attracts a phalanx of enzymes. Together, they seek out messenger RNA that corresponds to the small RNA
and destroy it. ...

... micro-RNA's appear to be formed as longer stretches of RNA that fold back on themselves like hairpins
to create double strands. The sequence of bases is sort of like a palindrome, so that when the folding
occurs, complementary bases line up, and the two arms of the hairpin stick together. ...

... small RNA's bind to chromosomes to shut down genes more permanently than can be done by stifling
messenger RNA. ...

... viruses ... sometimes create double-strand RNA when they replicate ... Mammalian cells, confronted
with long double-strand RNA, basically destroy themselves as a defense against pathogens. But two years
ago scientists at the Max Planck Institute found that short double-strand RNA, again about 21 to 23 bases,
would not set off the self-destructive response but would silence the corresponding gene. ...".

According to a 7 July 2001 BBC article by Helen Briggs: "... Two rival teams that cracked the human genome may
have underestimated the number of human genes, according to a new computer analysis. Scientists in the United States
claim

humans are built from 66,000 genes,

nearly twice as many as the current consensus. ... a ... team, based at Ohio State University, Columbus, Ohio, has
reanalysed the raw data, using a supercomputer, and come up with a higher estimate for the number of human genes.
"We ended up with a higher estimated number of genes than the other two teams because we compared 13 different
gene databases to the DNA sequences in the draft genome produced by the Human Genome Project," said Bo Yuan of
Ohio State University. ... The discrepancy seems to arise from the process used to analyse human genetic data. ... The
genome is the complete list of coded instructions needed to make a person There are 3.1 billion letters in the DNA
code in every one of the 100 trillion cells in the human body If all of the DNA in the human body were put end to end,
it would reach to the Sun and back more than 600 times. ... Buried within these coded instructions are the genes -
'sentences' which hold the instructions for the proteins of which human tissue is made. The genes occupy only about a
hundredth of the length of the huge string of DNA, broken up into the 46 chromosomes in every cell. To fish out the
genes, which are hidden among the long continuous string of letters, scientists rely on genetic databases. ... The Ohio
State University team says Celera's genome map, and particularly, the Human Genome Project map relied mainly on
two databases to locate the genes. They used these two databases plus 11 others. "We used more experimental evidence
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in assembling our map, and that suggests that there are probably between 65,000 and 75,000 transcriptional units," said
Dr Yuan. A transcriptional unit is a length of DNA that shows strong evidence of being a gene but which requires
future verification. This is where the dispute arises. "Some researchers are unsettled by the certainty with which the
Human Genome Consortium is presenting its lower gene count," said Fred Wright of Ohio State University. "In my
view, the final number of genes - when it is known - will lie somewhere between their high of 40,000 and our value of
70,000." ... Arguments over how many genes it takes to build a human being look set to continue. A gene sweepstake
set up by scientists attending the Cold Spring Harbor Genome Meetings in the United States is still taking entries. To
date, there have been 165 bets, ranging from 27,462 to 153,478 human genes. So far, the money is on 61,710. ...".

In cond-mat/0204078, Jimenez-Montano, Mora-Basanez, and Poschel say:

"... the genetic code may be represented by a six-dimensional boolean hypercube

in which the codons (actually the code-words ...) occupy the [ 2^6 = 64 ] vertices (nodes) in such a way
that all kinship neighborhoods are correctly represented. This approach is a particular application to binary
sequences of length six of the general concept of sequence-space, first introduced in coding theory by
Hamming ...

... The six-dimensional hypercube ...

... Each node is labeled with the corresponding amino acid ...

... It is well known in the field of Genetic Algorithms that a proper encoding is crucial to the success of an
algorithm. Furthermore in ... R. A. Caruana and J. D. Schaffer, Representation and hidden bias: Gray vs. binary coding
for genetic algorithms, in: J. Laird (ed.), Proceedings of the Fifth International Conference on Machine Learning, Morgan
Kauffman Publ. Inc., 153-161 (San Mateo, 1988). ... it is shown the superiority of Gray coding over binary coding

http://xxx.lanl.gov/abs/cond-mat/0204078
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for the performance of a genetic algorithm. As it was shown above the structure of the genetic code is
precisely the structure of a Gray code. ...".

 

Katya Walter has shown that the Fu Xi Earlier Heaven 
Ho Tu arrangement of the 64 hexagrams 
can represent the DNA genetic code: 
 

 
Since the DNA genetic code can be represented by 
4 things taken 3 at a time, 
or  (2x2) x (2x2) x (2x2) = 64, 
 
and since the I Ching (which is based on 6 bars,
each of which can be in 2 states - broken or unbroken)
can be represented by 2 things taken 6 at a time, 
or  2 x 2 x 2 x 2 x 2 x 2 = 64, 
 
and since pairs of octonionic half-spinors of the Spin(0,8) 
Clifford algebra Cl(0,8) on which the D4-D5-E6-E7 physics model is based
can be represented by 8 things taken 2 at a time, 
or  (2x2x2) x (2x2x2) = 64, 
 
the genetic code, the I Ching, and the D4-D5-E6-E7 physics model 
are all just different representations 
of the same fundamental structure.  
 
The fundamental structure of 8 trigrams can not only be extended 
to 8x8 = 2^6 = 64 hexagrams, 
but also to 24-grams, of which there are 8^8 = 2^24 = 16,777,216.
24-grams are directly related to Golay codes and the Leech lattice.  
 
In that connection, 
the hexacode H6 is related to Golay codes and the Leech lattice.
The hexacode H6 can be used to construct 
quantum-error-correcting codes that are based on GF(4), 
and 
an RNA code is based on 4 nucleotides UGAC, taken 3 at a time.  
Katya Walter has shown that 
the I Ching representation of the DNA genetic code 
can be transformed in a natural way to 
an I Ching representation of the RNA genetic code.  
 
The same fundamental structure is also shared
by Penrose tilings and musical sequences. 

http://www3.ncbi.nlm.nih.gov/htbin-post/Taxonomy/wprintgc?mode=t#SG1
http://www3.ncbi.nlm.nih.gov/htbin-post/Taxonomy/wprintgc?mode=t#SG1
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Further, 
you can represent genetic information by 
DNA sequence music (215k wav).  

 
 

 
Katya Walter has shown that the representation of the DNA code 
by Fu Xi's Ho Tu arrangement of the I Ching is not superficial. 
The 55 points of the Ho Tu diagram can be divided into 
27 SouthEast points and 28 NorthWest points, 
if the central point is put into the NorthWest part.  
 
The G-C base pair has 15 ring atoms and 12 other atoms, 
just as the SouthEast part has 15 even points and 12 odd points. 
 
The T-A base pair has 15 ring atoms and 13 other atoms, 
just as the NouthWest part has 15 even points and 13 odd points. 
 

 
If the central point is allowed to remain central, 
and represent a U(1) propagator phase, 
then both the SouthEast and NorthWest parts 
have 15 even points and 12 odd points, 
so that they represent 
the 15 generators of the Spin(6) that gives 
conformal gravity and the Higgs mechanism 
and 
the 12 generators of the SU(3)xSU(2)xU(1) standard model, 
that is, 
all the gauge bosons of the D4-D5-E6-E7-E8 VoDou Physics model spacetime.  
 
Note that, to represent physical structures 
such as the DNA code and the D4-D5-E6-E7 model gauge bosons, 
the proper axis for the Ho Tu diagram is NorthEast-SouthWest, 
which is different 
from the North-South axis used to represent abstract Yin-Yang 
binary math structure.  
 
Such a diagonal axis will be used in the Lo Shu diagram, 
which is more oriented to representations of physical structures, 
as opposed to abstract structures.  
 

 
China's third emperor Huang Di started the 
present Chinese calendar on 10 February 2697 BC. 
 
About 4,200 years ago, when Comet Hale-Bopp last appeared, 
Yu (father of the first emperor of the Xia dynasty) 
saw, rising from the Lo River, a turtle 
with markings of the 

Lo Shu,

http://linkage.rockefeller.edu/wli/dna_corr/music.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/abfold.wav
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shown here in its ancient and modern forms: 
 

 
Yu interpreted the 4 directions and 4 diagonal directions 
of the Lo Shu in terms of the Later Heaven arrangement 
of the 8 trigrams of the I Ching: 
 

 

 
Note that the Yu Later Heaven Lo Shu arrangement of the 8 trigrams 
is not very symmetrical with respect to abstract Yin-Yang 
binary structure, 
but is very symmetrical with respect to a NorthEast-SouthWest axis 
and the physical representation of the 5 Elements. 
The NorthEast-SouthWest axis is Earth-Earth-Earth, 
SouthEast and East are Wood, 
NorthWest and West are Metal, and 
South is Fire and North is Water. 
 
Although the Lo Shu is not very symmetrical with respect 
to abstract Yin-Yang binary structure, 
the Lo Shu diagram does have the interesting mathematical 
structure of a Magic Square: 
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In addition to Square tilings of the plane, 
there are Hexagonal tilings.  
 
The only Magic Hexagon that exits also has central number 5: 
 
 
            15             
                           
      14           13      
                           
 9           8           10
                           
       6            4      
                           
11           5           12
                           
       1            2      
                           
18           7           16
                           
      17           19      
                           
             3             
 
 
There are 15 sums, 5 parallel to each of its 3 axes. 
Each sum is 38 = 2x19, and there are 1+6+12 = 19 cells. 
19x19 is the dimension of the lattice of a WeiQi board. 
 
 
 

 
Perhaps because of its lack of abstract Yin-Yang binary symmetry, 
the Later Heaven Lo Shu arrangement of the 8 trigrams 
did not lead Yu to make 
a corresponding arrangement of the 64 hexagrams.  
 
It was not until about 3,100 years ago 
that Wen-wang (father of the founder of the Zhou dynasty) 
made a Lo Shu arrangement of the 64 hexagrams. 
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Since Wen-wang's son Wu-wang named him (posthumously) as 
the first emperor of the Zhou dynasty, 
Wen-wang is known as King Wen, 
and his arrangement of the 64 hexagrams 
often called the King Wen arrangement. 
 
King Wen created his arrangement while imprisoned by 
the Shang emperor.  It was not an arrangement to describe 
abstract principles, but to describe his life and how it 
could be useful in overthrowing the corrupt Shang emperor 
and setting up a better government.  
The 64 King Wen hexagrams are arranged in 32 dual pairs.  
For 28 of the pairs, one is the other turned upside down. 
8 hexagrams are the same turned upside down, 
so they make up 4 pairs of opposites.  
The 28 upside-down symmetric pairs have a similar symmetry 
to the 28-dimensional antisymmetric real 8x8 matrices 
that represent Spin(0,8) of the D4-D5-E6-E7 physics model. 
 
King Wen's arrangement is designed for life in our physical world, 
beginning with pure Yang, forward moving Heaven, 
and ending with a hexagram described by two characters 
that mean "not yet across (a river)", 
so that its ending is really also a beginning, 
just as in real life.  
Perhaps that is why the King Wen arrangement is the one 
most often seen in present-day I Ching books. 
 
Another son of King Wen was the Duke of Zhou, 
the brother of King Wu (Wu-wang).  
When King Wen wrote about the 64 hexagrams, 
he wrote for each entire hexagram a Judgment.  
The Duke of Zhou wrote a poetic text, the Line Text, 
for each hexagram Judgment. 
Each poem line corresponds to a hexagram line, 
and each whole poem goes with 
the Chinese characters for each hexagram Judgment. 
 
Much later commentaries, such as the Ten Wings, 
have been added to the present-day I Ching books. 
 
My opinion about such later commentaries is 
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the same as that of Rosemary and Kerson Huang: 
"The poetic aspect of the I Ching, 
however, has been obscured by the Ten Wings.  
How can you enjoy poetry if every line is followed 
by government regulations on how to read it?" 

The King Wen I Ching sequence was used by Terence McKenna to construct his Timewave model of history.

 

 
Of course, it is possible to make other arrangements 
of the 8 trigrams and 64 hexagrams of the 

I Ching 
than the Fu Xi and King Wen arrangements. 
 
The 8 trigrams can be arranged in 8! = 40,320 different orders. 
As well as ordering the 8 trigrams differently, 
you can pick subsets of the 8 trigrams.  
That can also be done in many ways:
there are 2^8 = 256 subsets of the 8 trigrams. 
The number of subsets of the 8 trigrams is  
the dimension of the Cl(0,8) Clifford algebra 
that is used in the D4-D5-E6-E7 physics model 
and 
is related to ordering the 8 trigrams 
by the Clifford sequence corresponding 
to the binary numbers from 0 through 7
 
 
 
You can arrange the 64 hexagrams 
in 64! (about 1.27 x 10^89) different orders.  
 
As well as ordering the 64 hexagrams differently, 
you can pick subsets of the 64 hexagrams.  
That can also be done in many ways:
there are 2^64 (about 1.844 x 10^19) subsets of the 64 hexagrams. 
The number of subsets of the 64 hexagrams is 
useful in estimating the Planck mass. 
 
If you want more possibilities, 
consider the (2^64)! possible orderings 
of all 2^64 subsets of the 64 hexagrams. 
 
If you want still more, 
consider the possible orderings 
within each of the 2^64 subsets of the 64 hexagrams. 
 
 
The ordering of the 
64 hexagrams in the HuangLao Daoist Mawangdui Silk Text 
may be related to historical events of the time period 
from 613 BC (Emperor Zhuang of Chu) 
to the time the manuscript was copied, 
probably about 202-195 BC (Emperor Liu Bang of Han).   
 
A natural ordering of the 64 hexagrams is 
the I Ching lattice of Billy Culver 

http://www.angelfire.com/nm/videntes/Lattice.html
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in which the 64 hexagrams are in groups of  
4 + 16 + (12+12) + 16 + 4 = 4 + 16 + 24 + 16 + 4  = 64 
This can be seen as a 4-fold expansion of the 
       1   4   6   4   1      
level of the Su Meru triangle.
 
 

Another order is based on the 
       1   6  15  20  15   6   1      

level, with 2^6 = 64 elements, of the Su Meru triangle: 

(Here, the hexagrams are denoted by numbers representing them in the binary Fu Xi Earlier Heaven sequence, as
binary numbers from 0 through 63, with broken lines denoted by - -.)

 
----------------------
  
 0                                   1 hexagram with 0    - -
 
----------------------
 
 1   2   4   8  16  32               6 hexagrams with 1   - -
 
----------------------
 
 3   6  12  24  48
 
 5  10  20  40
 
 9  18  36                          15 hexagrams with 2   - -
 
17  34
 
33
 
----------------------
 
 7  14  28
 
11  22
 
13  26  
 
19
 
21
 
25
 
======================      10+10 = 20 hexagrams with 3   - -          

http://www.angelfire.com/nm/videntes/Lattice.html
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                    38 = 63 - 25
 
                    42 = 63 - 21 
 
                    44 = 63 - 19  
 
                37  50 = 63 - 13   
                 
                41  52 = 63 - 11  
 
            35  49  56 = 63 - 7    
 
----------------------
 
                    30 = 63 - 33
 
                29  46 = 63 - 17
 
            27  45  54 = 63 - 9     15 hexagrams with 4   - -
 
        23  43  53  58 = 63 - 5
 
    15  39  51  57  60 = 63 - 3
 
----------------------
 
31  47  55  59  61  62 = 63 - 1      6 hexagrams with 5   - -
 
----------------------
 
                    63 = 63 - 0      1 hexagram with 6    - -    
 
----------------------
 
 
 

 
 
Still another interesting order for the hexagrams 
uses the order of this 8x8 Magic Square whose sum is 260.    
It is constructed by writing the numbers 1...64 in sequence 
and then reversing the order of the green entries: 
 
 

64    2    3   61   60    6    7    8
 
 9   55   54   12   13   51   50   16
 
17   47   46   20   21   43   42   24
 
40   26   27   37   36   30   31   32
 
32   34   35   29   28   38   39   25
 
41   23   22   44   45   19   18   48
 
49   15   14   52   53   11   10   56
 
 8   58   59    5    4   62   63    1
 
 
Since 8x8 = 64 = 4x4x4 is both a square and a cube 
(the smallest such number greater than 1) 
you can use the same numbers and a similar method 
to construct a 4x4x4 Magic Cube with sum 130.  
 
Here is such a cube as constructed by Meredith Houlton:

 
 1   63   62    4
60    6    7   57
56   10   11   53
13   51   50   16
 
48   18   19   45
21   43   42   24

http://www.astro.virginia.edu/~eww6n/math/MagicSquare.html
http://members.cox.net/sdhoulton
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25   39   38   28
36   30   31   33
 
32   34   35   29
37   27   26   40
41   23   22   44
20   46   47   17
 
49   15   14   52
12   54   55    9
 8   58   59    5
61    3    2   64
 
 
The sum of the 8x8 Magic Square, 260, 
is twice the sum (130) of the 4x4x4 Magic Cube.  
 
The Maya calendar uses a period of 260 days, the Tzolkin,
as well as a period of 365 days, the Haab.   
 

 

 
A version of the 

Tai Hsuan Ching
was written by Yang Hsiung,
who lived from about 53 BC to about 18 AD.  
 
As the I Ching is based on hexagrams of binary lines, 
for a total of 2x2x2x2x2x2 = 8x8 = 64 hexagrams, 
the Tai Hsuan Ching is based on tetragrams of ternary lines, 
for a total of 3x3x3x3 = 9x9 = 81 tetragrams.  

It seems to me as though Vedic divination and Tai Shuan Ching are based on the Triality aspect of the 256-
dimensional Cl(8) Clifford algebra of IFA, while I Ching is based on the 64-dimensional Cl(6) Clifford subalgebra of
the Cl(8) of IFA.

 
The progression from the I Ching to the Tai Hsuan Ching 
is similar to a number of things: 

Duchamp changed from 8 Malic Moulds to 9 Malic Moulds;
the Hermetic Ogdoad progressed to the Ennead;
45-dimensional D4 progresses to E6 in the D4-D5-E6-E7-E8 VoDou Physics model (45 is the total number of
the I Ching Magic Square and the 27-dimensional representation of E6 is like the 27x27 Magic Square version
of the Tai Hsuan Ching Magic Cube.);
the 8 Immortals plus Lao Zi are 9;
my Lo Pan contains the 8 trigrams of the I Ching, and references to the 9 Moving Stars of the Big Dipper;
Plato's Timaeus described cosmogony and music with both powers of 2 and of 3;
Chinese Buddhism increased the original 16 Lohan to 18 Lohan;
the 9x9 = 81 hand symbols of Ninja Kuji-in.

 
The numbers shown in the arrangement below 
are the ternary numbers plus 1, 
as the ternary numbers go from 0 to 80 
instead of from 1 to 81.  
 

http://www.pse.che.tohoku.ac.jp/~msuzuki/MagicSquare.html
http://www.entertheninja.com/kuji_in/
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The ternary number arrangement is similar to 
the Fu Xi binary number arrangement of the I Ching. 
 
The 81 tetragrams correspond to the 81 verses 
of the Tao Te Ching.  
 
The Tai Hsuan Ching may be at least as 
old as the King Wen arrangement of the I Ching, 
since such tetragrams have been 
found on Shang and Zhou dynasty oracle bones.  
 
 
 
To construct the Tai Hsuan Ching, 
start with the 3x3 I Ching Magic Square  
 
     |     |     
  4  |  9  |  2  
_____|_____|_____
     |     |     
  3  |  5  |  7  
_____|_____|_____
     |     |     
  8  |  1  |  6  
     |     |     
 
 
whose central number, 5, is also 
central in the sequence   1,2,3,4, 5, 6,7,8,9 
which sequence corresponds 
to the octonions          1,i,j,k, 0, E,I,J,K 
 
whose total number for each line is 15, 
the dimension of the largest Hopf fibration 
and the dimension of the imaginary sedenions. 
 

http://www.pse.che.tohoku.ac.jp/~msuzuki/MagicSquare.html
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If you take into account the direction in which you add each 
of the 8 ways, and add all directed ways together 
you get a total of 16x15 = 240 
which is the number of vertices of a Witting polytope. 
 
The total of all 9 numbers is 45, 
the dimension of the D5 Lie algebra Spin(10) 
that is used in the D4-D5-E6-E7 physics model 
in which 
the D4 Spin(8) subgroup of Spin(10) corresponds 
to 28 bivector gauge bosons 
and the 16-dimensional homogeneous space 
Spin(10) / Spin(8)xU(1) 
corresponds to an 8-dimensional complex domain 
whose Shilov boundary is RP1 x S7  
corresponding to an 8-dimensional spacetime.  
 
Notice that the 3x3 Magic Square gives 
the gauge bosons and the spacetime 
of the D4-D5-E6-E7 physics model  
but 
does not contain the spinor fermions. 
 
The 3 generations of spinor fermions 
corresond to a Lie Algebra Magic Square.  
 
The Tai Hsuan Ching construction will 
give us the spinor fermions, 
and therefore corresponds to 
the complete D4-D5-E6-E7 physics model. 
 
 
To construct the Tai Hsaun Ching, 
consider the Magic Square sequence as a line 
 
3   8   4   9   5   1   6   2   7
 
with central 5 and opposite pairs at equal distances. 
 
If you try to make that, or a multiple of it, 
into a 9x9 Magic Square whose central number 
is the central number 41 of 9x9 = 81 = 40+1+40, 
you will fail because 41 is not a multiple of 5. 
 
However, since 365 = 5x73 is 
the central number of 729 = 364+1+364 , you can 
make a 9x9x9 Magic Cube with 9x9x9 = 729 entries,  
each 9x9 square of which is a Magic Square. 
The Magic Cube of the Tai Hsaun Ching 
gives the same sum for all lines parallel to an edge, 
and for all diagonals containing the central entry. 
 
The central number of the Magic Cube, 365, 
the period of a Maya Haab.  
 
The total number for each line is 3,285 = 219 x 15.  
The total of all numbers is 266,085  =  5,913 x 45. 
 
Since 729 is the smallest odd number greater than 1 
that is both a cubic number and a square number, 
the 729 entries of the 9x9x9 Magic Cube with central entry 365 
can be rearranged to form  
a 27x27 Magic Square with 729 entries and central entry 365. 
 
27 = 3x3x3 = 13+1+13 is a cubic number with central number 14, 
and there is a 3x3x3 Magic Cube with central entry 14 
(14 is the dimension of the exceptional Lie algebra G2)   
and sum 42:  

 
10  24   8       26   1  15        6  17  19
23   7  12        3  14  25       16  21   5
 9  11  22       13  27   2       20   4  18
 
 
The lowest dimensional non-trivial representation 
of the Lie algebra E6 is 27-dimensional, 
corresponding to the 27-dimensional Jordan algebra 
of 3x3 Hermitian octonionic matrices.  
 
E6 is the 78-dimensional Lie algebra 

http://www.astro.virginia.edu/~eww6n/math/MagicCube.html
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that is used in the D4-D5-E6-E7 physics model 
in which 
the 32-dimensional homogeneous space 
E6 / Spin(10)xU(1) 
corresponds to a 16-dimensional complex domain 
whose Shilov boundary is two copies of RP1 x S7  
corresponding to Spin(8) spinors, representing  
8 fermion particles and 8 fermion antiparticles.  
 
All 4 components of the D4-D5-E6-E7 model, 
arising from the 4 fundamental representations of Spin(8), 
are contained within E6: 
8 half-spinor fermion particles; 
8 half-spinor fermion antiparticles; 
8-dimensional spacetime 
      (4 Physical Spacetime dimensions and 
       4 Internal Symmetry dimensions); 
and 28 gauge bosons 
      (12 for the Standard Model, 
       15 for Conformal Gravity and the Higgs Mechanism, and 
        1 for propagator phase).  
 
The Lie algebra E6 is 72+6 = 78-dimensional, 
and has Weyl group of order 72x6! = 51,840  
which is the symmetry group of the 6-dimensional polytope 2_21 
with 27 vertices and 27+72 faces 
which is also the symmetry group of the 27 line configuration: 
 

The 78 dimensions of E6 correspond to the 78 Tarot cards. 
 
 
 
Since E6 as used in the D4-D5-E6-E7 physics model 
represents the two half-spinor representations of Spin(8), 

 

For Spin(n) up to n = 8, 
here are is their Clifford algebra structure 
as shown by the Yang Hui (Pascal) triangle 
and the dimensions of their spinor representations 
 

n                                           Total            Spinor 
                                          Dimension        Dimension

0                   1                   2^0 =   1= 1x1         1    
1                 1   1                 2^1 =   2= 1+1         1    
2               1   2   1               2^2 =   4= 2x2       2 = 1+1
3             1   3   3   1             2^3 =   8= 4+4         2    
4           1   4   6   4   1           2^4 =  16= 4x4       4 = 2+2
5         1   5  10  10   5   1         2^5 =  32=16+16        4    
6       1   6  15  20  15   6   1       2^6 =  64= 8x8       8 = 4+4
7     1   7  21  35  35  21   7   1     2^7 = 128=64+64        8    
8   1   8  28  56  70  56  28   8   1   2^8 = 256=16x16     16 = 8+8

 
Since each row of the Yang Hui (Pascal) triangle 
corresponds to the graded structure of an exterior algebra 
with a wedge product, call each row a wedge string.  
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In this pattern, the 28 and the 8 for n = 8 correspond 
to the 28 gauge bosons of the D4 Lie algebra 
and to the 8 spacetime (4 physical and 4 internal symmetry) 
dimensions that are added when you go to the D5 Lie algebra. 
 
The 8+8 = 16 fermions that are added when you go to E6, 
corresponding to spinors, do not correspond to any single 
grade of the n = 8 Clifford algebra with graded structure 
1   8  28  56  70  56  28   8   1 
but correspond to the entire Clifford algebra as a whole. 
 
The total dimension of the Clifford algebra 
is given by the Yang Hui (Pascal) triangle 
pattern of binary expansion (1 + 1)^n, 
which 
corresponds to the number of vertices of 
a hypercube of dimension n.  
 
The spinors of the Clifford algebra of dimension n 
are derived from the total matrix algebra of dimension 2^n 
with pattern 
 

n                    
 
0                   1
1                 2  
2               4    
3             8      
4          16        
5        32          
6      64            
7   128              
8 256                
 
 
This can be expanded to a pattern 

 
n                                    
 
0                   1                
1                 2   1              
2               4   2   1            
3             8   4   2   1          
4          16   8   4   2   1        
5        32  16   8   4   2   1      
6      64  32  16   8   4   2   1    
7   128  64  32  16   8   4   2   1  
8 256 128  64  32  16   8   4   2   1
 
 
in the same form as the Yang Hui (Pascal) triangle.  
 
Call each row a spinor string.   
 
 
For a given row in the binary (1+1)^n Yang Hui (Pascal) triangle 
the string product of a spinor string and a wedge string 
 
(2^N, 2^(N-1),  2^(N-2), ... , 2^(N-J), ... ,    4,     2, 1)       
(1 ,   N   , N(N-1)/2,...,N^k J^(N-k)/(k!(N-k)!)J),...,N(N-1)/2,N,1)
 
gives the rows of the ternary (1+2)^n power of 3 triangle
 
n                                                           
 
0                     1                          3^0 =     1
1                   2    1                       3^1 =     3
2                4    4    1                     3^2 =     9
3              8    12   6    1                  3^3 =    27
4           16   32   24    8    1               3^4 =    81
5         32   80   80   40   10    1            3^5 =   243
6       64  192  240  160   60   12    1         3^6 =   729
7    128  448  672  560  280   84   14    1      3^7 = 2,187
8  256 1024 1792 1792 1120  448  112   16    1   3^8 = 6,561
 
 
Just as the binary (1+1)^n triangle corresponds to the I Ching, 
the ternary (1+2)^n triangle corresponds to the Tai Hsuan Ching. 
The ternary triangle also describes 
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the sub-hypercube structure of a hypercube.  
 
 
The ternary power of 3 triangle is not only 
used in representations of the spinors in the D4-D5-E6-E7 model, 
it was also by Plato in describing cosmogony and music.  
 
 

The 9x9x9 Magic Cube of the Tai Hsuan Ching
has central entry 365, 
and 365 = 73 x 5 is the whole number of days in a solar year.  
The corresponding Maya 365-day period is called the Haab. 
 
The 8x8 Magic Square and 4x4x4 Magic Cube of the I Ching 
have sums 260 and 130 = 260/2, 
and 260 = 13 x 5 x 4  is the number of days in a Maya Tzolkin.  
 
The common period of the Maya Haab and Tzolkin 
is   73 x 5 x 13 x 4 = 18,980 days or 52 Haab.  
 
The synodic period of Venus is 584 = 73 x 8.  
 
The common period of the Maya Haab and 
the synodic period of Venus 
is 73 x 5 x 8 = 37,960 days or 104 Haab. 
 
 
The common period of the Maya Haab and Tzolkin and 
the synodic period of Venus 
is 73 x 5 x 8 = 2,929 days or 8 Haab. 
 
 
Since the 8x8 = 4x4x4 = 64, and 584 = 2 x 260 +  64. 
the synodic period of Venus is naturally expressible in 
terms of the 8x8 Magic Square and the 4x4x4 Magic Cube. 
 
 
 
 
 
Here is the 9x9x9 Magic Cube:  
 

1
 
543  179  616  252  689  397   33  470  106
 
107  544  180  617  244  690  398   34  471
 
472  108  545  172  618  245  691  399   35
 
 36  473  100  546  173  619  246  692  400
 
401   28  474  101  547  174  620  247  693
 
685  402   29  475  102  548  175  621  248
 
249  686  403   30  476  103  549  176  613
 
614  250  687  404   31  477  104  541  177
 
178  615  251  688  405   32  469  105  542
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2
 
 97  534  170  607  324  680  388   24  461
 
462   98  535  171  608  316  681  389   25
 
 26  463   99  536  163  609  317  682  390
 
391   27  464   91  537  164  610  318  683
 
684  392   19  465   92  538  165  611  319
 
320  676  393   20  466   93  539  166  612
 
604  321  677  394   21  467   94  540  167
 
168  605  322  678  395   22  468   95  532
 
533  169  606  323  679  396   23  460   96
 
 
 

 

3
 
452   88  525  242  598  315  671  379   15
 
 16  453   89  526  243  599  307  672  380
 
381   17  454   90  527  235  600  308  673
 
674  382   18  455   82  528  236  601  309
 
310  675  383   10  456   83  529  237  602
 
603  311  667  384   11  457   84  530  238
 
239  595  312  668  385   12  458   85  531
 
523  240  596  313  669  386   13  459   86
 
 87  524  241  597  314  670  387   14  451
 
 
 

 

4 Thanks to Jeff Knox for correcting my error in row 1, col 5, where I had written 231 by mistake.

 
  6  443  160  516  233  589  306  662  370
 
371    7  444  161  517  234  590  298  663
 
664  372    8  445  162  518  226  591  299
 
300  665  373    9  446  154  519  227  592
 
593  301  666  374    1  447  155  520  228
 
229  594  302  658  375    2  448  156  521
 
522  230  586  303  659  376    3  449  157
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158  514  231  587  304  660  377    4  450
 
442  159  515  232  588  305  661  378    5
 
 
 

 

5
 
361   78  434  151  507  224  580  297  653
 
654  362   79  435  152  508  225  581  289
 
290  655  363   80  436  153  509  217  582
 
583  291  656  364   81  437  145  510  218
 
219  584  292  657  365   73  438  146  511
 
512  220  585  293  649  366   74  439  147
 
148  513  221  577  294  650  367   75  440
 
441  149  505  222  578  295  651  368   76
 
 77  433  150  506  223  579  296  652  369
 
 
 

 

6
 
725  352   69  425  142  498  215  571  288
 
280  726  353   70  426  143  499  216  572
 
573  281  727  354   71  427  144  500  208
 
209  574  282  728  355   72  428  136  501
 
502  210  575  283  729  356   64  429  137
 
138  503  211  576  284  721  357   65  430
 
431  139  504  212  568  285  722  358   66
 
 67  432  140  496  213  569  286  723  359
 
360   68  424  141  497  214  570  287  724
 
 
 

 

7
 
279  716  343   60  416  133  489  206  643
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644  271  717  344   61  417  134  490  207
 
199  645  272  718  345   62  418  135  491
 
492  200  646  273  719  346   63  419  127
 
128  493  201  647  274  720  347   55  420
 
421  129  494  202  648  275  712  348   56
 
 57  422  130  495  203  640  276  713  349
 
150   58  423  131  487  204  641  277  714
 
715  351   59  415  132  488  205  642  278
 
 
 

 

8
 
634  270  707  334   51  407  124  561  197
 
198  635  262  708  335   52  408  125  562
 
563  190  636  263  709  336   53  409  126
 
118  564  191  637  264  710  337   54  410
 
411  119  565  192  638  265  711  338   46
 
 47  412  120  566  193  639  266  703  339
 
340   48  413  121  567  194  631  267  704
 
705  341   49  414  122  559  195  632  268
 
269  706  342   50  406  123  560  196  633
 
 
 

 

9
 
188  625  261  698  325   42  479  115  552
 
553  189  626  253  699  326   43  480  116
 
117  554  181  627  254  700  327   44  481
 
482  109  555  182  628  255  701  328   45
 
 37  483  110  556  183  629  256  702  329
 
330   38  484  111  557  184  630  257  694
 
695  331   39  485  112  558  185  622  258
 
259  696  332   40  486  113  550  186  623
 
624  260  697  333   41  478  114  551  187
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Calculation of Planck Mass:
Combinatorial - Pions
Aether, Gravity, and the Higgs Mechanism
Quaternionic
Electron-Planck Mass-E6; and Universe-Neutron Stars-Octonions
23!

In the D4-D5-E6-E7 model, a Planck-mass black hole is not a tree-level classical particle such as an electron or a
quark, but a quantum entity resulting from the Many-Worlds quantum sum over histories at a single point in
spacetime.

Consider an isolated single point, or vertex in the lattice picture of spacetime. In the D4-D5-E6-E7 model, fermions
live on vertices, and only first-generation fermions can live on a single vertex. (The second-generation fermions live on
two vertices that act at our energy levels very much like one, and The third-generation fermions live on three vertices
that act at our energy levels very much like one.)

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds quantum sum of all possible virtual first-
generation particle-antiparticle fermion pairs permitted by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the D4-D5-E6-E7 model. Less mass would not be
gravitationally bound at the vertex. More mass at the vertex would decay by Hawking radiation.

In the D4-D5-E6-E7 model, a Planck-mass black hole can be formed in two ways: either as the end product of
Hawking radiation decay of a larger black hole; or

by vacuum fluctuation, creating either a graviton 4-pair virtual Planck-mass black hole or as part of a cosmological
quantum conformal fluctuation that could create a new universe.

Since Dirac fermions in 4-dimensional spacetime can be massive (and are massive at low enough energies for the
Higgs mechanism to act), the Planck mass in 4-dimensional spacetime is the sum of masses of all possible virtual first-
generation particle-antiparticle fermion pairs permitted by the Pauli exclusion principle.

There are 8 fermion particles and 8 fermion antiparticles for a total of 64 particle-antiparticle pairs. A typical
combination should have several quarks, several antiquarks, a few colorless quark-antiquark pairs that would be
equivalent to pions, and some leptons and antileptons.

Due to the Pauli exclusion principle, no fermion lepton or quark could be present at the vertex more than twice unless
they are in the form of boson pions, colorless first-generation quark-antiquark pairs not subject to the Pauli exclusion
principle. Of the 64 particle-antiparticle pairs, 12 are pions.

A typical combination should have about 6 pions.

If all the pions are independent, the typical combination should have a mass of .14x6 GeV = 0.84 GeV. However, just
as the pion mass of .14 GeV is less than the sum of the masses of a quark and an antiquark, pairs of oppositely
charged pions may form a bound state of less mass than the sum of two pion masses. If such a bound state of
oppositely charged pions has a mass as small as .1 GeV, and if the typical combination has one such pair and 4 other
pions, then the typical combination should have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations, the total mass of a one-vertex universe should give mPlanck = 1.217-1.550 x
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10^19 GeV.

Since each fermion particle has a corresponding antiparticle, a Planck-mass Black Hole is neutral with respect to
electric and color charges.

The value for the Planck mass given in the Particle Data Group's 1998 review is 1.221 x 10^19 GeV.

 

Perhaps a Planck-Mass Black Hole could be built using a pion laser.

The combinatorial basis of the Planck mass is related to the I Ching.

 

Aether, Gravity, and the Higgs Mechanism:

 

The Higgs Mechanism gives mass to the Weak Force gauge bosons, so that

the Weak Force has a Mass Factor 1 / MW^2 = 1 / (mW+^2 +mW-^2 + mW0^2) = 1 / (150 GeV)^2.

The Weak Force Mass Factor, abour 150 GeV, is determined by the Vacuum Expectation Value of the Higgs
Mechanism, about 250 GeV,

which also gives the linear compressibility of the Aether.

The Mass Me of the smallest charged Elementary Particle, the First-Generation Fermion Electron Compton Radius
Vortex Particle, is about 0.5 MeV, so that

the Higgs VEV is about 250 x 2,000 Me = 5 x 10^5 Me.

If the Higgs VEV gives the linear compressibility of the Aether, the Gravitational VEV should be given by the 4-
volume compressibility of the Aether, so that the Gravitational VEV is about ( 5 x 10^5 )^4 Me = 6 x 10^22 Me = 3
x 10^22 MeV = 3 x 10^19 GeV.

Since the Gravitational VEV should correspond to a pair of Planck Mass Black Holes,

the Planck Mass is about 1.5 x 10^19 GeV.

 

The value for the Planck mass given in the Particle Data Group's 1998 review is 1.221 x 10^19 GeV.

 

  

Both physical Spacetime (Minkowski RP1xS3 and Euclidean S4) and Internal Symmetry Space (CP2) have

http://pdg.lbl.gov/
http://pdg.lbl.gov/
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Quaternionic structure.

From a discrete lattice point of view, the Quaternionic structure is represented by Integral Quaternions.

Integral Quaternions have a D4 lattice structure. Using the square norm of distance from the origin, the number of
vertices in each shell of the D4 lattice can be calculated. If you look at shells whose square norm is a power of 2, you
see that all of them have exactly 24 vertices. Here are the number of vertices in a few of the layers of a D4 lattice:

Square Norm of Layer       Number of Vertices
         1                          24
         2                          24
         3                          96
         4                          24
         5                         144
         6                          96
         7                         192
         8                          24
         9                         312
         ...                       ...
       127                       3,072
       128                          24

The powers of 2 are adjacent to the Mersenne Primes, of the form 2^k - 1 for prime k.

There is a sequence of Mersenne Primes of at least length 4:

 Power of 2                     Mersenne Prime
  2^2 = 4                      2^2 - 1 = 4-1 = 3
  2^3 = 8                      2^3 - 1 = 8-1 = 7
  2^7 = 128                    2^7 - 1 = 128-1 = 127
2^127 = about 1.7 x 10^38    2^127 - 1 = about 1.7 x 10^38

(It is not known whether or not 2^(2^127 - 1) - 1 is prime.)

Matti Pitkanen has studied relationships between Prime Numbers and Physics. He has noticed that, since the Prime
Quaternions are the Integral Quaternions whose square norm is rational prime, and since the ordinary distance is the
square root of the square norm,

if you look at the fourth Mersenne Prime in the sequence, M127 = 2^127 - 1 = about 1.7 x 10^38, and the power of 2
to which it is adjacent, 2^127 = also about 1.7 x 10^38,

you see that its ordinary distance from the origin, the square root of the square norm,

is about 1.3 x 10^19, which is a good estimate of the ratio of the Planck mass to the Proton mass, and is about 1.22
x 10^19 GeV.

The value for the Planck mass given in the Particle Data Group's 1998 review is 1.221 x 10^19 GeV.

I don't have a clear physical intuition as to why 2^127 should be the square of the ratio of the Planck mass to the
Proton mass, but I note that:

2^127 = 2^(128 - 1) is the number of subsets of a given 127 elements of a set of 128 elements;
2^128 is the square of 2^64;
128 is the dimension of the ZeroDivisor Algebra in which, according to of Charles Muses, you first find
elements a such that a^2 = 0, and 127 is the number of elements of the algebra other than the identity 1;
128 is the dimension of the Cl(7) Clifford Algebra in which you first find spinors that are not pure, and 127 is
the number of elements of the algebra other than the identity 1;
128 is the dimension of the even subalgebra Cl(7) of the Cl(8) Clifford algebra upon which the D4-D5-E6-E7
physics model is based, and which is the standard building block of Clifford Algebras by the decomposition
formula Cl(8N) = Cl(8) x ... (N-fold tensor product) ... x Cl(8); and
the Quaternionic Internal Symmetry Space CP2 is the characteristic manifold of the SU(3) Color Force, whose

http://blues.helsinki.fi/~matpitka/mainpage.html
http://pdg.lbl.gov/
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most stable bound particle is the Proton, while the Quaternionic Spacetime Euclidean S4 is the Euclidean
characteristic manifold of Gravity, whose characteristic particle is the Planck-Mass Black Hole, which in the
D4-D5-E6-E7 physics model is stable.

Maybe the Mersenne Prime M127 and its adjacent power of 2 set the relative scale between
Spacetime and Internal Symmetry Space,

with the 24 vertices of the Quaternionic D4 shell at 2^(128 - 1) of Internal Symmetry Space
corresponding to the 24 vertices of the first Quaternionic D4 shell at 2^0 = 1 of Spacetime.

 

The Planck Mass, about 10^(-5) grams, or about 10^19 GeV, or about 10^22 MeV,

is about 10^22 times

the Mass of the smallest charged Elementary Particle, the First-Generation Fermion Electron Particle, about 0.5 MeV.

For clarity of discussion, I am considering order-of-magnitude estimates and ignoring factors like 2 in considering 0.5
MeV to be about 1 MeV, etc., so I note that

10^22 is about 2^72 = 2^(3x24) = (2^3)^24 = 8^24 = 8^(8x3) = (8^8)^3.

Is there any significance to these numbers?

As to 72:

In the D4-D5-E6-E7 physics model, the Lie algebra E6 describes the Gauge Bosons, the SpaceTime, and the Fermion
Particles and Antiparticles. E6 is 78-dimensional, and can be constructed from a 72-vertex E6 Root Vector Diagram in
6-dimensional Euclidean space.

 

As to 24:

In the D4-D5-E6-E7 physics model, you can see that E6 can be constructed using the traceless Jordan Algebra J3(O)o.
In the notation that I use in the 3x3 matrix representation below, O1, O2, and O3 are three Octonions.

Re(O4)    O1      O2 
 O1*    Re(O5)    O3 
 O2*      O3*      - 

The off-diagonal dimensionality of J3(O)o is 24, the dimensionality of the Leech Lattice. that is J3(O)o itself is 26-
dimensional, as is the Lorentx Leech Lattice. Such lattices are useful in building codes and physics models.

 

As to 8^8:

8^8 is the set of all maps from 8 things to 8 things, and so is related to the Reflexivity of Octonions.
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As to (8^8)^3:

Since 8^8 is related to the Reflexivity of Octonions and three Octionions (off-diagonal matrix elements of the traceless
Jordan Algebra J3(O)o) are fundamental to the D4-D5-E6-E7 physics model,

the cube of 8^8 is related to both,

which may be its connection to the ratio of the Planck Mass to the Electron Mass.

 

Could (8^8)^3 be more Universal?

 

Our Universe has Large-Scale Structure that looks like a set of superimposed egg-carton structures with the Octonionic
structure of nested Onarhedral lattices.

Saul-Paul Sirag has noted that:

the Mass of the of the Universe, about 10^80 hydrogen atoms, or about 10^80 GeV, or about 10^61 Planck Masses,
or about 10^56 grams;

is about 10^22 = (8^8)^3 times

the Mass of the smallest Black Hole Star, about 10 solar masses, or about 10^34 grams.

 

 

Three Octionions ( off-diagonal matrix elements of the traceless Jordan Algebra J3(O)o ) are fundamental to the D4-
D5-E6-E7 physics model.

The 24-dimensional Leech lattice

can be regarded as a 3-dimensional Octonion lattice, with 720 of its 3x240 + 3x16x240 + 3x16x16x240 = 196,560
units regarded as three sets of 240 vertices of three E8 lattices.

In the D4-D5-E6-E7 physics model, the 3 Octonion dimensions correspond to

8-dim spacetime plus
8 first generation fermion particles plus
8 first generation fermion antiparticles.

Split the 8-dimensional spacetime into 1 time dimension and 7 space dimensions.

Then, for any Timeline, you have

7 space dimensions plus
8 fermion particle dimensions plus
8 fermion antiparticle dimensions
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for a total of 23 space-fermion dimensions.

The lowest energy state for any Single tTmeline would have a zero tree-level mass neutrino (antineutrino) fermion
particle (antiparticle).

Since second-generation and third-generation fermions decay, in the D4-D5-E6-E7 physics model, into first-
generation fermions by Standard Model processes; and since, in the D4-D5-E6-E7 physics model, first-generation
quarks decay into electrons or positrons plus neutinos or antineutrinos by Virtual Black Holes; therefore: in the D4-
D5-E6-E7 physics model, the lowest energy fermion particle (antiparticle) is the electron (positron), which is stable,
and the lowest non-zero energy state for any Single Timeline would have an electron (positron) fermion particle
(antiparticle).

If a Single Timeline were Islolated from the rest of the universe,

so that nothing could decay from it, then any of the 23 space-fermion dimensions could play the role of any spatial
dimension or any fermion particle or antiparticle dimension. Therefore

the Single Timeline could support a superposition of all states represented by all 23!
permutations of the 23 space-fermion dimensions

and

each such state could have the stable minimum non-zero mass-energy of an electron or positron

so that

the mass-energy of the Isolated Single Timeline would be 23! me,

where me is the electron mass. Since 23! = 2.585 x 10^22 and me = 0.51 x 10^(-3) GeV,

the mass-energy of the Isolated Single Timeline would be 1.3184 x 10^19 GeV,

and

an Isolated Single Timeline represents a Planck mass Black Hole,

which is roughly consistent with the value for the Planck mass given in the Particle Data Group's 1998 review of 1.221
x 10^19 GeV.

Since each fermion particle has a corresponding antiparticle, such a Planck-mass Black Hole is neutral with respect to
electric and color charges because opposite charges would be represented equally in the superposition.

 

The idea of looking at the number 23! came to me from studying the topological model of Marco Spaans. I do not
necessarily agree with his physical interpretations, but he did use 23! as the ratio between the Planck mass and a mass
related to the electron mass.

 

 

http://pdg.lbl.gov/
http://xxx.lanl.gov/abs/gr-qc/9901025
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Quantum Consciousness
| Clifford Math of Consciousness at the Edge of Chaos |
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| Cycles: Biology and Quantum |

| Conscious Universe | Quantum Mind 2003 | QuanCon |

Zizzi Quantum Inflation and Self-Decoherence
How to Maintain Brain-Wide Quantum Coherent Superpositions?

Energy and Stability
Buckled Buckytube Electrons maintain Coherence
Resonance
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Error-Correcting Quantum Codes and Quantum Games
Enzymes
Quantum Tunnelling
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Entanglement/Coherence/Superposition Preservation in Solution

Superradiant Water Channels
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BioMagnetite
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Stuart Hameroff's Calgary paper is entitled

Anesthesia, Consciousness and Hydrophobic Pockets - A Unitary Quantum Hypothesis of
Anesthetic Action.

Anesthetics provide some evidence in favor of tubulin dimers as the basis of human brain activity:

anesthestic action may be due to submillimeter gravity or van der Waals interactions of anesthetics with the
conformational structure of tubulin dimers blocking transitions of polarization states, causing loss of consciousness;
and

http://www.consciousness.arizona.edu/hameroff/
http://www.consciousness.arizona.edu/hameroff/calgary.html
http://www.consciousness.arizona.edu/hameroff/calgary.html
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anesthetics not only affect the consciousness of higher animals, but, at similar concentrations, also stop the movement
of paramecia, amoebae, and green slime molds, all of whom rely on microtubules of their cytoskeleton for movement.

It is important to note that, due to the nonlocality of actions on microtubules, the possibility that different anesthetics
may physically attach to different parts of a microtubule does NOT prove that the dimer is not the basis of human
brain activity. The actions of the various anesthetics at their various sites of attachment may be nonlocally transmitted
through the microtubule to the dimer site, thus producing anesthesia.

 

BioMagnetite in Brains

As Robert Neil Boyd has pointed out to me, Magnetite in Brains may allow Brains to interact with electromagnetic
fields. This could provide a link between Brains and many types of electromagnetic phenomena, including but not
limited to Schumann Resonance Phenomena.

Jon Dobson and Tim St. Pierre at the University of Western Australia have a web page that says: "... Biomineralization
of ferrimagnetic magnetite is known to occur in a number of organisms including animals ... Recent investigations
have revealed the presence of biogenic magnetite in human brain tissue as well ... we are examining tissue samples
using scanning and transmission electron microscopy (SEM and TEM), electron energy loss spectroscopy (EELS) and
energy filter TEM (EFTEM) imaging in order to locate the particles in the tissue and determine their relationships to
structures in the brain. The presence of ferrimagnetic material in human brain tissue also provides plausible theoretical
mechanisms for the interaction of environmental magnetic fields with the human central nervous system ...".

 

Kobayashi, Kirschvink, and Nesson, in Nature v.374, p.123, 9 March 1995, caution against the possibility of
contamination in experimental procedures. They say "... A simple calculation shows that the mechanical energy present
in a single 0.1 um magnetite crystal exposed to a 60 Hz, 0.1 mT magnetic field is many times the thermal background
noise. Such particles, if adsorbed on cell surfaces or ingested by the cells, could conceivably transfer this energy to
contiguous cell structures such as mechanically-activated ion channels (which operate with a gating force close to the
thermal noise limit), and thereby alter cytoplasmic ion concentrations ...".

 

Kirschvink "... has plotted the hundreds of beachings of whales and dolphins along the U.S. east coast. He finds that
these cetaceans tend to run aground at spots where the earth's magnetic field is diminished by the local magnetic fields
of rocks. These coastal magnetic lows are at the ends of long, continuous channels of magnetic minima that run for
great distances along the ocean floors. Kirschvink believes that the stranded whales and dolphins were using these
magnetic troughs for navigation and failed to see the stop sign at the beaches and ran aground. The magnetic troughs in
this view are superhighways for animals equipped with a magnetic sense. If Kirschvink's theory is correct, the
magnetic sensors of the whales and dolphins are extremely sensitive, because the deepest magnetic troughs are only
about 4% weaker than the background magnetic field. Magnetite crystals have been found in birds, fish, and insects,
where they are thought to contribute to a magnetic sense of some sort. So far, no magnetite has shown up in whales
and dolphins.", according to an article Whales and Dolphins Use Magnetic Roads, Science News, 126:389, 1984, by S.
Weisburd.

 

According to an article by Charles Walcott, et al; "Pigeons Have Magnets," Science, 205:1027, 1979, "... Homing
pigeons seem to possess at least two direction sensors. Years of experiments with released birds have proved that they
use sun compasses on sunny days but have magnetic backups for cloudy days. But how do they sense the earth's

http://www.biophysics.pd.uwa.edu.au/magnetite.html
http://www.gps.caltech.edu/faculty/kirschvink/ferromagnet.html
http://www.knowledge.co.uk/frontiers/sf038/sf038p08.htm
http://www.knowledge.co.uk/frontiers/sf038/sf038p08.htm
http://www.knowledge.co.uk/frontiers/sf009/sf009p08.htm
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magnetic field? Paired-coil tests suggested that the pigeon compass resided in the neck or back of the head. Narrowing
the search with sensitive magnetometers and two dozen dissected pigeons, the authors discovered tiny bits of tissue
containing magnetite crystals. The same tissues contained yellow crystals likely made by the iron-storage protein
ferritin, which was probably used in the biological synthesis of the magnetite. ...". In Science Frontiers #9, Winter
1979, William R. Corliss added the comment: "Many species of mud bacteria also synthesize magnetite for purposes
of orientation, indicating that nature or some directive force used the same strategy in two widely separated species."

 

Magnetite Magnetosomes (mostly related to bacteria) are described on an American Geophysical Union web page as
"... [falling] within a narrow size range of 35-120 nm when measured along their long axes ... within this size range the
particles are uniformly magnetized, permanent single magnetic domains (SD) ... Magnetosomes occur in at least three
different crystal forms determined using transmission electron microscopy. The simplest form, found in M.
magnetotacticum, is cubo-octahedral, which preserves the cubic crystal symmetry of magnetite ... A second type,
found in coccoid and vibrioid strains, is an elongated hexagonal prism with the axis of elongation parallel to the <111>
crystal direction ... A third type, observed in some uncultured cells, is an elongated cubo-octahedral form producing
unique bullet-shaped, tear-drop, and arrowhead particles ...".

 

The study of the structure and properties of Atomic Clusters may be applicable to BioMagnetite.

  

 

Topology affects Biological Activity

The BBC reported on 19 March 1999 that "... Professor John Collinge, Director of the UK's Medical Research
Council's Prion Unit ... [has] unmasked the mysterious mechanism by which normal prion proteins in the brain are
transformed into a different, deadly form. This happens when a rogue prion corrupts a perfectly normal prion, PrP,
which usually sits on the surface of brain cells. It is believed that the abnormal prion causes the normal protein

to change shape to form a new rogue prion

http://www.knowledge.co.uk/frontiers/sf009/sf009p08.htm
http://www.knowledge.co.uk/frontiers/sf009/sf009p08.htm
http://earth.agu.org/revgeophys/moskow01/node5.html
http://news.bbc.co.uk/hi/english/world/default.htm
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.

A domino effect follows. The altered proteins cannot dissolve as normal and build up in hard clumps or "plaques".
This kills the cells they form in and is also a barrier to scientific analysis of the rogue protein's structure. The protein
clumps are the "holes" which characterise the prion brain diseases and cause the brain damage which is ultimately
fatal. ... just how the prion persuades the normal protein to change was until now completely unknown. Catching the
conversion in the act allowed the British scientists to discover that just one, subtle change is responsible. ... "We now
know that the conversion involves breaking a single bond in the molecule using conditions which exist normally within
cells," explains Professor Collinge. ... "This remarkable property of prion protein is unprecedented: no other protein has
yet been shown to be able to exist in two such entirely unrelated shapes." ... The research is published in Science
magazine and was funded by the Medical Research Council and the Wellcome Trust. ...".

 

What about Memory ?

 

Memories are stored in the brain's Neural Nets. The distinction between the act of thinking a thought and the
preservation of memory should be made clear.

Neural nets in the brain can last a long time, and can learn (as in memorize).

The formation of a thought is a transient phenomenon, as is clear to anyone who ever had an "aha" or "Eureka"
moment, and it is well described by the coherent tubulin electron process of Quantum Consciousness.

 

Conscious Universe

N^2 = (e^2/hc) (mc^2 / H h )
Tu = 1 / H N
Graviphotons, Tuned-Electrons, and Tubulin-Electrons
Universe and Humanity
Hh and Exotic SpaceTime
Clifford Structure of Consciousness

Jack Sarfatti has proposed a model linking consciousness in the human brain to consciousness of our universe using
his version of GRW decoherence time. His model is roughly:

Tgrw = 1/H = 4 x 10^17 seconds, which varies with the age of our universe. It is completely adhoc in the

http://www.stardrive.org/
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GRW formal model which is completely phenomenological not fundamental. He does not use the GRW
Gaussian range a_grw so far in any of his computations. In GRW, and in Jack Sarfatti's version of GRW,
there is no relationship between a_grw and Tgrw, they are independent.

However, if you use Jack Sarfatti's model and also assume that a_grw = 1 nanometer = tubulin cage size,
then you get:

Tgrw = 4 x 10^17 sec
a_grw / c = 1 nanometer / c = (1/3) 10^(-7-10) = 3 x 10^(-18) sec
Geometric mean = sqrt( 4 x 10^17 x 3 x 10^(-18)) =roughly= 1 sec, which is roughly ball park for
human brain presponse times etc.

Note that Jack Sarfatti's Tgrw is also close to Tgrw for protons.

Motivated by Jack Sarfatti's model, and by his use in his human brain model of coherent states of electrons connected
by what he calls virtual soft photons, which seem to me to be equivalent to the Conformal Graviphotons of my D4-
D5-E6-E7 physics model. In this section, I will use the term graviphoton, with the understanding that their force
strength (as distinct from the gravitational force strength of the gravitons of conventional gravity) is given by the same
Fine Structure Constant as the force strength of electromagnetic photons.

Jack Sarfatti uses the equation

h = ( e^2/hc ) ( mc^2 / H N^2 )

where h is Planck's constant, e is the electric charge of the electron, c is the speed of light, e^2/hc is the Fine Structure
Constant, m is the electron mass, H is the Hubble factor 1/T where T is the age of our universe, and N is a number that
will turn out to be the number of electrons in a coherent state of conscious superposition.

His motivation for the equation is that "... the idea is to match the height of two barriers per qubit. One
barrier is the usual quantum action barrier of height h, the other is post-quantum reaction barrier of height
(e^2/hc)(mc^2/N^2H) for an N-qubit entangled network. ... That is

e -> e/N
h -> N^2h
c(group) -> c/N^2
c(phase) -> cN^2
epsilon -> epsilon N^4
so c(group)^2 -> c^2/N^4
So Coulomb barrier against cold fusion is e^2 -> e^2 /N^2

Post-quantum barrier against signal-nonlocality is (e^2/hc)(mc^2/N^2H) compared to h. ... [it is the] ...
height of reaction barrier per qubit of mass m, charge e when N of them are phase-locked to the near field
...".

 

The way I see it is to write h in terms of the Planck Energy Epl and Planck Time Tpl:

h = Epl Tpl

You get:

N^2 = (e^2/hc) (mc^2 / H h ) = (e^2/hc) (mc^2 / H Epl Tpl ) =

= (e^2/hc) ( ( mc^2/Epl ) ( (1/H)/Tpl ) )
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 Look at what the factors mean:

 ( (1/H)/Tpl ) = Age of universe as a number of Planck times = 10^(7+10+43) = 10^60 Planck times
 ( mc^2/Epl ) = Electron mass/energy as fraction of Planck energy = 10^(-22)
 (e^2/hc) = fine structure constant = 10^(-2) = square of amplitude to emit photon probability to absorb a
"linking photon"

Now, assume that at each Planck time, our universe creates a pair of new Planck-mass Black Holes that quickly decay
to form about 2 x 10^(-5) gm of ordinary matter/energy and that each new pair of Planck-mass Black Holes has one
electron tuned to it,

This cosmology is a hybrid between the conventional expanding universe with fixed amount of matter and
the steady state continuous creation universe (of Hoyle et al). As an amount of energy/matter equivalent to
twice the Planck energy (about 2 x 10^(-5) gram in mass terms) is created every Planck time (about 10^(-
43) sec) so that (1/H)/Tpl = 10^(17+43) = 10^60 Planck times, at each of which there is creation of 10^19
protons (two Planck masses), there should now be a total of about 10^79 protons, a reasonable
approximation to the baryonic mass of our universe,.

Each newly created cluster of particles from decay of a Black Hole Pair would be balanced in electric and
color charges and would be a small cluster of leptons, quarks, and gauge bosons. Each new cluster would
have a particular shielded tuned-electron, just as each tubulin in the human brain has a particular electron.

Each case raises questions of how to maintain coherent links to other tuned-electrons in clusters/tubulins,
but my model assumes that coherent links are so maintained.

In my model, we do live in what I call a universe that did begin its individual life about 10^10
years ago as a dense fluctuation in a parent universe. The dense fluctuation expanded from
that big bang birth and after 10^10 years it is as it is now. Until it gets so big and thin that it
buds off into its own descendant universes, the Hubble 1/H is a useful tool for the types of
calculations that Jack is doing and I am doing. However, it is not by any means the only
universe or all there is. There are many other universes (parents, brothers and sisters, children,
cousins, etc.). Not only that, but each has further multiplicity in terms of many-worlds
histories. For such larger collections, I use terms like multiverse and macrospace.

When I am talking about Jack Sarfatti's model being a useful way to look at both the universe
and humanity, I am not talking about looking at everything and humanity. Although that can
be done, it is another article for another time. I am just making a small limited point about
how humanity can perceive and orient itself with respect to its neighborhood (universe), not
with respect to its entire world (macrospace of multiverses).

Also assume that each newly created tuned-electron can be connected to each of the pre-existing tuned-electrons by a
graviphoton, and

that the probablility of a graviphoton being absorbed by a new tuned-electron is given by the product of

(e^2/hc) = probability of an electron to absorb a photon and
(mc^2/Epl) = the fraction of the newly created Planck energy that is the new tuned-electron.

To see what is happening, look at all the 10^60 tuned-electrons in our universe at the present time, and let them all
emit graviphotons going (like many sperm cells going to an egg) to the next newly-created Planck energy bunch of
stuff.

The fraction of the graviphotons getting to the new tuned-electron will be (mc^2/Epl)

and
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the probability that the new tuned-electron will actually absorb the graviphoton (thus creating a graviphoton link) will
be (e^2/hc).

Therefore, letting N^2 be an approximation of N(N-2)/2,

N^2 = (e^2/hc) ( ( mc^2/Epl ) ( (1/H)/Tpl ) ) = 10^(-2-22+60) = 10^36

is the number of graviphoton links in a coherent set of tuned-electrons in our present universe, and

N = 10^18

is the number of tuned-electrons forming a coherent set in our present universe.

 

What does a pair of 2 tuned-electrons connected by such a graviphoton look like? Perhaps like a more
complicated version of the IBM image that shows an electron at one focus of an ellipse and a "mirage"
electron at the other focus. From a Bohm point of view, the waves connecting the tuned-electrons may be
regardible, not only as graviphotons,but also as Bohm (or post-Bohm) wave-function guiding waves,
whose "quanta" might be called something like "quantons".

 

 

What is the time-scale Tu of graviphoton-linked consciousness in our universe?

Since 1/H can be measured, not only as a time, but also (using c as a conversion factor between space and time
coordinates) as a length representing the scale of our universe (for which 1/H is now roughly 10^28 cm), and since the
transmission by speed-of-light graviphotons of a coherence/decoherence event throughout the set of N coherent
particles spread throughout the universe takes proportionately longer for greater 1/H, it is reasonable that Tu is
inversely proportional to H.

Since a decoherence event affecting any one of the N coherent particles will decohere all of them, it is reasonable that
Tu is inversely proportional to N.

This justifies the formula used by Jack Sarfatti, Tu = 1 / H N , for which at present, 1/H = 10^10 years,
which is 10 billion years, at which time N = 10^18, so that , to rough order of magnitude Tu = 1 / H N = 3
x 10^17 sec ./ 10^18 = 0.3 sec, which, as Jack Sarfatti notes, is in the ball park of the "... Crick brain
frequency = order 40 Hz ...".

Jack Sarfatti's formula is based on his model in which Tgrw = 1/H = 4 x 10^17 seconds

The way I look at is to take as fundamental, not (1/H), but GRW decoherence. The total time for which N coherent
particles can maintain Superposition is Tgrw / N, so I use

Tu = Tgrw / N

and get for the present time Tu = 3 x 10^16 / 10^18 = 0.03 sec, which is shorter than the figure of Jack Sarfatti, but
even closer to the "... Crick brain frequency = order 40 Hz ...", so there may be resonant tuning of human
consciousness with the consciousness of our present-day universe. .If the characteristic timescale of human
consciousness is fixed by human brain biophysics/biochemistry, then that resonant tuning may not hold for all time.
Here are some calculations of Tu for some other ages of our universe: 

just before galaxies form: 3x 10^15 sec = 10^8 years: Tgrw = 3 x 10^17 sec and N = 10^17, so Tu = 3 sec
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present: 3x 10^17 sec = 10^10 years: Tgrw = 3 x 10^16 sec and N = 10^18, so Tu = 3 x 10^(-2) sec = 40 Hz
brain activity
 
last red dwarf stars die: 3x 10^21 sec = 10^14 years: Tgrw = 3 x 10^14 sec and N = 10^20, so Tu = 3 x 10^(-4)
sec = T_N human brain decoherence time for 10^17 tubulin-electrons

It will not be until about age 10^20 years (when N = 10^23 or so, for which tubulin decoherence time would be about
10^(-14) sec) that the dark remnants of stars and planets have escaped from the galaxies, thus ending what might be
called the Galactic Era of our universe.

In my view:

Consciousness time Tu of our universe as a whole is based on its characteristic uncertainty mass and its related
Tgrw; and

Consciousness time of the human brain is based on tubulin T_N and the Tgrw time of the tubulin-electron, 3 x
10^14 sec.

An alternative view of human brain consciousness time might consider Tgrw based on a_grw of 1 nanometer, the
range within which the tubulin electron is confined in its cage, which Tgrw is about 3 x 10^17 sec.

 

  

Graviphotons, Tuned-Electrons, and Tubulin-Electrons

Graviphotons that connect the tuned-electrons of universe consciosness have both electromagnetic and gravitational
aspects. Jack Sarfatti uses electromagnetic soft virtual photons, thus emphasizing the electromagnetic aspects. Penrose
and Hameroff use gravity in their tubulin-electron brain structures, thus emphasizing gravitational aspects. I think that
both aspects are useful, and prefer to use graviphotons so that I can use both aspects. I do tend to emphasize the
electromagnetic aspects in universal consciousness and the gravitational aspects in human brain consciousness, but I
believe that they can be reconciled and are in fact different ways of looking at similar things.

 

Universal and Human Consciousnesses

Note that N is NOT the total number of electrons in our present universe, as N evolves as sqrt( 1/H ) = square root of
age of universe while the total number of all particle in the universe, if a new Planck energy worth of them is created
each Planck time, evolves in linear proportion to the age of the universe. Therefore, as the universe ages, a
progressively smaller part of it is consciousness/connected by graviphotons to any given tuned-electron, and
unless there is a higher-level mechanism to connect up the disconnected regions, our universe may become more and
more "Balkanized".

Maybe the function of intelligent life in our universe, including but not limited to humanity, is to connect up the
Balkanized regions of our universe (as perhaps by intergalactic communication networks or connections with higher-
level beings).

Maybe the fact that humans also have N = 10^18 is due to evolutionary patterning of humanity as a micro-
model of our universe, with each individual human being able to tune into one of the Balkan parts of our universe.
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If global communication, trade, and transportation produce a harmonious global human community, then humanity
might realize that it can help to do the same thing in our universe, and begin to look beyond itself in a constructive
way.

If humanity degenerates into a stagnant global dark age, then maybe other life forms in our universe can do the job,
with humanity going the way of dinosaurs/Neanderthals.

 

Hh and Exotic SpaceTime

Based on Sidharth vortex structures, the Planck length is a sort of geometric mean between an Ordinary SpaceTime
with distances above the Planck length and an Exotic SpaceTime with distances below the Planck length.

If you use units in which h has the dimension of area and 1/H has the dimension of length, then

H = 10^(-28) cm^(-1) (the inverse of the radius of the universe)

h = 10^(-27) gm cm^2 sec^(-1) = 10^(-66) cm^2

so that

Hh = 10^(-94) cm

The Planck length Lpl = 10^(-33) cm is the geometric mean of

the Ordinary SpaceTime radius of the universe Run = 10^28 cm and
the Exotic SpaceTime Hh radius of the universe LHh = 10^(-94) cm. 

 

Clifford Structure of Consciousness

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

The Clifford algebra Cl(N) of N elements (due to William Kingdon Clifford) has graded structure:

grade 0 - 1 element - corresponds to the empty set.
grade 1 - N elements - corresponds to the N tuned-electrons themselves, and to an N-dimensional vector space.
grade 2 - N(N-1)/2 elements - corresponds to pairs of tuned-electrons, to virtual GraviPhotons connecting
pairs of tuned-electrons, and to rotations in the N-dimensional vector space. Grade 2 closes under the
commutator to form the Lie algebra of the N-dimensional rotation group. No other grade closes under the
commutator. For even N = 2K, the Lie algebra is the DK Lie algebra.
 ...
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grade k - N! / ( k! (N-k)! ) elements - corresponds to sets of k tuned-electrons;
...
grade N - 1 element - corresponds to all N tuned-electrons.

All these grades add up to a total of all 2^N elements of the Clifford algebra.

Some of the grades have unusual properties:

grade 1 corresponds to N, the number of tuned-electrons;
grade 2 corresponds to N(N-1)/2, the number of virtual GraviPhotons connecting pairs of tuned-electrons,
which for the 10^18 tubulin electrons of the human brain takes the value of about 10^36 virtual
GraviPhotons, and which is also the number (dimensionality) of rotations of the N-dimensional vector space.

If the N tuned-electrons (the N-dimensional vector space basis) are in a coherent superposition configuration
corresponding to a state of thought/consciousness, then if you rotate that vector space, you get another configuration
that corresponds to the same thought (like a cube rotated is still a cube), so the number of rotations N(N-1)/2 gives the
number of ways that you can vary the electron states and still have the same thought.

Robert Neil Boyd suggested that a significant number, in addition to N electrons, N^2 (an approximation of N(N-1)/2
pairs of electrons, with order not mattering), and 2^N combinations (subsets) of electrons (with order not mattering),
might also involve factorials such as the K! permutations of K electrons (with order mattering) for some K related to
N.

Such K! factorial factors do not appear directly in the Clifford algebra Cl(N), but factorials do appear in the Weyl
group of the Lie algebra Spin(N) of Cl(N), which is of order 2^((N/2)-1) (N/2)!. The important points are that:

period-8 periodicity of the real Clifford algebras means that Cl(8N) can be seen as the tensor product of N
copies of Cl(8), and
it is Cl(8) for which 2^N and 2^((N/2)-1) (N/2)! have not grown so much beyond N as to be unmanageably
larger, since Cl(8) is the largest N for which you can make nice connections between

N (vectors),
2^((N/2)-1) (half-spinors), and
2^((N/2)-1) (N/2)! (Weyl reflections), as well as
2^N (Clifford algebra itself) and
N(N-1)/2 (bivector Lie algebra).

Here (based on an e-mail discussion with Gary Ford) is my attempt to explain how the factorization of Cl(8N) into the
tensor product of N copies of Cl(8) works to produce the D4-D5-E6-E7-E8 VoDou Physics model:

At the low energy level where we and the D4-D5-E6-E7-E8 VoDou Physics model live, I consider
spacetime to really be 8-dim, of which 4-dim is normal physical spacetime and 4-dim is an internal
charge/color symmetry space. Locally (that is, in the neighborhood of any given point of spacetime)
physics (including ALL experiments of which I know) is pretty well described by a Lagrangian
constructed from the Clifford algebra Cl(8) of an 8-dim vector space.

What happens if you add a ninth dimension to the 8-dim space?

You have to go outside/beyond the 8-dim space. That means to go to a larger Clifford algebra, that is
Cl(9). If you think that the real universe is really big, (although a smaller thing than the multiverse or
macrospace) and that the real universe has, say, 8N dimensions, then you have to go to Cl(8N) to get
something big enough to describe it. Now, use Clifford periodicity to factor Cl(8N) into the tensor product
of N copies of Cl(8), and rememeber that Cl(8) describes how physics (at our level) works in the
neighborhood of a given point. Therefore, each of the N copies of Cl(8) should describe how physics
works at each of N points.

Next, what you have to do is to make sure the N copies somehow fit together in a consistent way. You can

http://members.home.net/swimp/
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do this by putting each of them at a vertex of an E8 8-dim HyperDiamond lattice. If N is big enough, you
then have a model that describes physics at our level in our universe. The physical 4-dim spacetime that
we see is really a 4-dim HyperDiamond lattice slice of the 8-dim E8 lattice, each vertex of which has
fermions from the spinor reps of the Cl(8) Lie algebra Spin(8) and gauge bosons from the adjoint rep of
Spin(8).

Now we have constructed a physics model that really works at our level of experience. It explains every
experimental observation humans have ever done.

Since Cl(8) is the fundamental building block of Cl(8N) for all N, consider what you need as building blocks of Cl(8)
itself. We will find that all of Cl(8) can be built from the elementary representations of the bivector Lie algebra
Spin(8). To see how this works, look at the graded structure of Cl(8):

grade 0 - 1 element - corresponds to the empty set.
grade 1 - 8 elements - corresponds to 8-dim unreduced spacetime and the vector representation of Spin(8).
grade 2 - 28 elements - corresponds to gauge bosons of Gravity, the Higgs Mechanism, and the Standard Model
and the adjoint representation of Spin(8), and is representable as the 3-fold exterior wedge product of the 8-dim
vector representation of Spin(8).
grade 3 - 56 elements, representable as the 3-fold exterior wedge product of the 8-dim vector representation of
Spin(8).
grade 4 - 70 = 36 + 35 elements, representable as the 4-fold exterior wedge product of the 8-dim vector
representation of Spin(8).
grade 5 - 56 elements, representable as the 5-fold exterior wedge product of the 8-dim vector representation of
Spin(8).
grade 6 - 28 elements, representable as the 6-fold exterior wedge product of the 8-dim vector representation of
Spin(8).
grade 7 - 8 elements, representable as the 7-fold exterior wedge product of the 8-dim vector representation of
Spin(8).
grade 8 - 1 element, representable as the 8-fold exterior wedge product of the 8-dim vector representation of
Spin(8).

All these grades add up to a total of all 256 = 2^8 elements of Cl(8), and the totality of all 256 = 16x16 = (8+8)(8+8)
elements of Cl(8) can be represented with respect to the 16-dim spinor representation of Spin(8), which in turn can be
represented as the sum of

the 8-dim +half-spinor representation of Spin(8) and
the 8-dim -half-spinor representation of Spin(8).

Since, by triality, all 3 of the 8-dim (+half-spinor, -half-spinor, and vector) representations of Spin(8) are isomorphic
and can be considered to be equivalent:

all of Cl(8) can be represented in terms of the 8-dim representation of Spin(8).

Can anything smaller be a building block for all of Cl(8)?

The 8-dim representation of Spin(8) looks like an 8-dim vector space that is isomorphic to the Octonions. The unit
sphere in 8-dim Octonion space, the 7-sphere S7, is parallelizable so that it corresponds to a 7-dim subspace of the
Octonions (the imaginary Octonions ImO). S7 is the only parallelizable sphere (the others are S1 and S3) that is not a
Lie group. The commutators of the S7 infinitesimal generators do not close to form a Lie algebra, but can be extended
by 7+14 = 21 additional generators to form the 28-dim Lie algebra Spin(8). Therefore S7 generates Spin(8), and
therefore generates Cl(8), so that:

the structure of S7 determines the structure of Cl(8N) for all N.

S7 is the smallest thing identified directly with Cl(8) that generates Cl(8N) for all N, but since you can use
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the construction of simplex physics to build Cl(N) for all N from binary choice or
the construction from Sets to Clifford Algebras to build Cl(N) for all N from the empty set

you can say that the structure of Cl(N) for all N is determined even by such simple things as binary choice or the
empty set, and is therefore likely truly fundamental.

Zizzi Quantum Inflation and Self-Decoherence

The paper gr-qc/0007006 by Paola Zizzi shows that "... during inflation, the universe can be described as a superposed
state of quantum ... [qubits]. The self-reduction of the superposed quantum state is ... reached at the end of inflation,
and corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ... This is also the number of superposed tubulins-
qubits in our brain ... leading to a conscious event. ...".

Why did Inflation in our Universe end when it grew to 2^64 qubits ?

The self-reflexivity property of the 2^64-dimensional Clifford algebra Cl(64) causes self-
decoherence !

Therfore, for the human brain to maintain coherent superpostion thought over all its tubulins, the number of tubulins of
the human brain would have to be less than the decoherence number 2^64 = 10^19. Since the human brain has about
10^18 tubulins, it would seem that the human brain is about as big as an individual brain can get without undergoing
self-decoherence.

Here are some details, in the form of an edited summary of the Paola Zizzi paper, and some comments that I think are
relevant:

In gr-qc/0007006, Paola Zizzi says, ( with some editing by me denoted by [ ] ):

"... the vacuum-dominated early inflationary universe ... is a superposed quantum state of qubits. ...

... the early universe had a conscious experience at the end of inflation, when the superposed quantum
state of ... [ 10^18 = N quantum qubits ] ... underwent Objective Reduction. The striking point is that this
value of [ N ] equals the number of superposed tubulins-qubits in our brain ...

... [ in the inflationary phase of our universe ] ... the quantum register grows with time. In fact, at each
time step

... [ Tn = (n+1) Tplanck (where Tplanck = 5.3 x 10^(-44) sec) ] ...

a Planckian black hole, ( the n=1 qubit state 1 which acts as a creation operator , supplies the quantum
register with extra qubits. ...

At time Tn = (n+1) Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2
] ...

By the quantum holographic principle, we associate N qubits to the nth de Sitter horizon ... remember that
|1> = Had|0> where Had is the Hadamard gate ... the state ... [ of N qubits ] ... can be expressed as

... [ |N> = ( Had|0> )^N ] ...

As the time evolution is discrete, the quantum gravity register resembles more a quantum cellular automata

http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/gr-qc/0007006


Quantum Consciousness

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/QuanCon3.html[4/16/18, 1:19:37 AM]

than a quantum computer. Moreover, the quantum gravity register has the peculiarity to grow at each time
step ( it is self-producing ). If we adopt an atemporal picture, then the early inflationary universe can be
interpreted as an ensemble of quantum gravity registers in parallel ... which reminds us of the many-
worlds interpretation. ...

The superposed state of quantum gravity registers represents the early inflationary universe which is a
closed system. Obviously then, the superposed quantum state cannot undergo environmental decoherence.
However, we know that at the end of the inflationary epoch, the universe reheated by getting energy from
the vacuum, and started to be radiation-dominated becoming a Friedmann universe. This phase transition
should correspond to decoherence of the superposed quantum state. The only possible reduction model in
this case is self-reduction ...

during inflation, gravitational entropy and quantum entropy are mostly equivalent ...

Moreover ... The value of the cosmological constant now is

... /\N = 10^(-56) cm^(-2) ...

in agreement with inflationary theories.

If decoherence of N qubits occurred now, at Tnow = 10^60 Tplanck

( that is, n = 10^60, N = 10^120 )

there would be a maximum gravitational entropy

... [ maximum entropy Smax = N ln2 = 10^120 ] ...

In fact, the actual entropy is about

... [ entropy now Snow = 10^101 ] ...

[Therefore] decoherence should have occurred for

... [ Ndecoh = 10^(120-101) = 10^19 = 2^64 ] ...

which corresponds to ... [ n = 9 and to ] ... the decoherence time

... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...".

 

Is there a fundamental reason that the number of qubits at which our inflationary universe experiences self-
decoherence is Ndecoh = 10^19 = 2^64 ?

From the point of view of my Vodou Physics model, the fundamental structure is the 2^8 = 256-dimensional Cl(8)
Clifford algebra, which can be described by 2^8 qubits.

Our inflationary universe decoheres when it has Ndecoh = 2^64 qubits.

What is special about 2^64 qubits ?

2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).

By the periodicity-8 theorem of real Clifford algebras that
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Cl(K8) = Cl(8) x ... tensor product K times ... x Cl(8),

we have:

Cl(64) = Cl(8x8) =

= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8)

Therefore,

Cl(64) is the first ( lowest dimension ) Clifford algebra at which we can reflexively identify each component Cl(8)
with a vector in the Cl(8) vector space.

This reflexive identification/reduction causes decoherence.

It is the reason that our universe decoheres at N = 2^64 = 10^19,

so that inflation ends at age 10^(-34) sec.

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger than the number of tubulins Ntub =
10^18 of the human brain. In my model of Quantum Consciousness ( and that of Jack Sarfatti ), conscious thought is
due to superposition states of those 10^18 tubulins. Since a brain with Ndecoh = 10^19 tubulins would undergo self-
decoherence and would therefore not be able to maintain the superposition necessary for thought, it seems that

the human brain is about as big as an individual brain can be.

 

Although my understanding of the Penrose-Hameroff brain model may not be complete, I agree with Jack Sarfatti
when he says, about the Penrose-Hameroff model: "... I recall they say 10^4 neurons with 10^7 tubulins per neuron
...". If so, the Penrose-Hameroff model uses no more than about 10^11 tubulins for a conscious thought, while my
model ( and Jack Sarfatti's ) uses about 10^18 tubulins. In my opinion, the results of Paola Zizzi support my brain
model ( and Jack Sarfatti's ), as opposed to the model of Penrose-hameroff.

 

| Zizzi Self-Decoherence (described above) can be compared to GRW decoherence. |

 

Here are some incomplete historical remarks about the connections among the Conscious
Brain, Elementary Particles, and Quantum Gravity:

The basic idea is to establish connections between the large-scale realm of the biological brain/mind and the small-
scale realm of quantum particle physics, and a good starting point is one elementary particle in the brain.

1970, 1977 - Evan Harris Walker, in "The Nature of Consciousness," Mathematical Biosciences 7 (1970) 131-178 and
"Quantum Mechanical Tunneling in Synaptic and Ephaptic Transmission," Int. J. Quantum Chemistry, 11 (1977) 103-
127, calculates that Neurons Communicate across the Synaptic Cleft Junctions by Quantum Tunnelling. Walker's full
model differs from the model described on this web page in that Walker uses RNA molecules rather than Tubulins in
Microtubules as Stepping Stones between Communicating Junctions.

http://www.stardrive.org/
http://www.stardrive.org/
http://www.stardrive.org/
http://www.stardrive.org/
http://www.erols.com/wcri/CONSCIOUSNESS.html


Quantum Consciousness

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/QuanCon3.html[4/16/18, 1:19:37 AM]

1994 - Stuart Hameroff's brilliant insight is that a single electron in a tubulin can switch back and forth between two
states, so that single electron can be the key, connecting the electron to the brain at large through the chain:

electron --- tubulin --- microtubule --- neuron --- brain

Roger Penrose's insight is that quantum gravity could be the mechanism by which the single electron connects to the
larger structures. Penrose writes this up in his book Shadows of the Mind, in which he notes that closed timelike loops
are an important part the the phenomena. Penrose's proposal of closed timelike loops attracts the attention of Jack
Sarfatti, who had for many years been advocating the reality and usefulness of closed timelike loops.

1995 - Dimitri Nanopoulos writes hep-ph/9505374, and begins a research program with N. E. Mavromatos and others
based on quantum phenomena in microtubules.

1996 - Hameroff and Penrose write the Orch OR paper, in which they do more detailed descriptions and calculations
about microtubules and structures containing them. In particular, they use the equation E = h / T estimate that a 500
millisecond event involves about 10^9 Tubulins. The Hameroff-Penrose model differs from the model described on
this web page in that, as Stuart Hameroff says "... Roger Penrose and I have proposed that MAPs remain classical, and
the connection points of MAPs on the MTs act as environent, and through decoherence prevent local regions (7 tubulin
neighborhoods) from becoming part of the quantum state, thus acting like a "node" or guitar fret to "tune" the MT
quantum oscillations (and hence "orchestrated" objective reduction). ...", and in that the Hameroff-Penrose model gets
Quantum Links between Microtubules in the same Neuron by "... the Jibu/Yasue/Hagan [superradiance in water]
model, or [by] entanglement among quantum superpositioned tubulins and components ...", according to Stuart
Hameroff, who says "... You don't need MAPs for that. ..." in the Hameroff-Penrose model. On the other hand, the
model of this web page uses MAPs as Quantum Links between Microtubules, and restricts superradiance in water to
the core of Microtubules.

1997 - Dean Radin writes The Conscious Universe (HarperCollins 1997), in which he shows experimental verification
of precognition, in which experimental subjects exhibited presponses to stimulus images that they were shown later
during a time period that totalled several seconds, with the electrodermal activity of the subjecs being sampled about 5
times per second. This gives experimental support to the idea of closed timelike loops.

1998 - B. G. Sidharth (at Hyderabad) wrote some papers in which he proposed that at its Compton radius scale, a
single electron might be described in terms of a Kerr-Newman Black Hole with no horizon, that is, a naked singularity
violating the cosmic censorship conjecture. Dimi Chakalov (maver@omega.bg) read Sidharth's papers and told Jack
Sarfatti about them. Since Jack had thought of a similar description of the electron back in the 1970s, and worked on it
back then with Adbus Salam, Jack read Sidharth's papers very closely, and Jack found an error in Sidharth's
calculations. Sidharth's calculation error was in using the wrong one of two formulas for quantum gravitational
fluctuations. The two formulas were both described by John Wheeler in his 1962 book Geometrodynamics, but when
Wheeler (along with Misner and Thorne) wrote the big black book GRAVITATION in 1973, only one of the formulas
was in the book. Sidharth had only seen the 1973 GRAVITATION book, and had not seen the more obscure 1962
Geometrodynamics book, so Sidharth used the only formula he saw, which was the one in the 1973 GRAVITATION
book, and which was the wrong formula. Jack, being puzzled by the calculation error of Sidharth, wrote about it to his
e-mail friends, and Nick Herbert told Jack about the correct formula, which Nick had (independently of Wheeler)
rediscovered in the 1970s (also, as Nick has noted, the correct formula was also discovered by Peres and Rosen). Jack
noticed that the correct formula is analogous to the electromagnetic Induction Region fluctuation formula(as opposed
to the electromagnetic Static Region formula), and Jack then noticed that if you use the Induction Region gravitational
fluctuation formula, you get strong gravity fluctuations that extend beyond the electron to the range of about a micron,
which therefore might be a useful part of the orchestration process in the chain  

electron --- tubulin --- microtubule --- neuron

There are now experiments under way at Stanford and Colorado to try to detect gravity effects at the sub-millimeter
level, which has never been experimentally done before, so maybe in the near future we will have some experimental
results against which these theories can tested.

http://www.consciousness.arizona.edu/hameroff/
http://www.stardrive.org/
http://www.stardrive.org/
http://xxx.lanl.gov/abs/hep-ph/9505374
http://www.consciousness.arizona.edu/hameroff/or.html
http://www.harpercollins.com/harperedge
http://www.stardrive.org/
http://www.stardrive.org/
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Jack then looked at a single electron in a tubulin, and also looked at the E part of the equation E = h / T, and his
insight was that, since E = G m^2 / a, where m is the electron mass, and a is the displacement, then by using some
algebra (and for simplicity ignoring some factors like 2 etc), you can rewrite T = h / E as T = h / ( G m^2 / a ) = ( h /
m c ) ( c^2 / G m ) ( a / c ) = ( Compton / Schwarzchild ) ( a / c ) where Compton is the Compton radius of the
electron, about 10^(-11) cm, and is physically thought of as one wavelength of the electron if you think of it, in the
quantum picture, as a wave instead of a particle, and Schwarzchild is the Schwarzchild radius of the electron, about
10^(-55) cm, and is physically the radius of a Black Hole whose mass is the mass of the electron. The ratio
Compton/Schwarzchild might be thought of as a measure of how far removed the electron is from the quantum
fluctuations of gravity and spacetime that we think are important. For the electron, the ratio is 10^(55-11) = 10^44,
which is very large and is responsible for the very long time T = 10^26 sec that is characteristic of a single electron.
To compare, a Planck-Mass Black Hole has Compton Radius = Schwarzchild Radius, so that its ratio is 1 (MUCH
smaller than 10^44), and that is why people often use the Planck-Mass scale as the scale on which quantum treatment
of gravity is necessary.

1999-2000:

Mershin, Nanopoulos, and Skoulakis, in quant-ph/0007088, "... treat the tubulin molecule as the fundamental
computation unit (qubit) in a quantum-computational net work that consists of microtubules (MTs), networks of
MTs and ultimately entire neurons and neural networks. ...". They say "... it has been shown [by D. L. Koruga,
D. L. Ann. NY Acad. Sci. 466, 953-955 (1986)] that the particular geometrical arrangement (packing) of the
tubulin protofilaments obeys an error-correcting mathematical code known as the K2(13, 2^6, 5) code ... the
existence of a quantum-error correcting code is needed to protect the delicate coherent qubits from decoherence.
This has been the major problem of quantum computers until the works of Shor and Steane have independently
shown that such a code can be implemented ... We conjecture that the K-code apparent in the packing of the
tubulin dimers and protofilaments is partially responsible for keeping coherence among the tubulin dimers. By
simulating the brain as a quantum computer it seems we are capable of obtaining a more accurate picture than if
we simulate the brain as a classical, digital computer. ... the particular ordered arrangement of H20 molecules
inside and outside the MT as well as the presence of the K-code may well protect MTs from such decohering
mechanisms. It is an ongoing effort to further unveil how these properties will affect decoherence-time estimates.
...".
Mavromatos, in quant-ph/0009089, proposed a model based on "... conjectured (hydrated) ferroelectric properties
of microtubular arrangements. ...[in which]... thin interior regions, full of ordered water, near the tubulin dimer
walls of the microtubule. ... play the role of cavity regions, which are similar to electromagnetic cavities of
quantum optics. ...[and in which]... the formation of (macroscopic) quantum coherent states of electric dipoles on
the tubulin dimers may occur. ...".
Jack Sarfatti proposed connections between our Universe and human consciousness.
Paola Zizzi showed how the inflationary phase of our universe ends by self-decohereence of qubit
superpositions, at a number of qubits only one order of magnitude larger than the number of tubulins in the
human brain.

2001: During or prior to February 2001, Jack Sarfatti changed his model of consciousness

from being based on the intersection of curves for Tgrw based on GRW and for Tor based on Orch OR T = h / E
(time-energy uncertainty), where Tor_N = N^(-5/3) Tor_electron = N^(-5/3) 10^26, ( The -5/3 power was from
uncertainty equation T = h / E. The 10-^26 was from h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec where a is a
nanometer. )
to being based on "... The self-action rate [that] is the pilot wave guiding the motion of the particle with ~ 10^19
"informings" per second. ...[and] ... The self-reaction rate [that] is the GRW ... decoherence the opposite
direction in time It is H = (1/4)10^-17 Hz ...", with times Tsr = Tgrw = 10^17 and Tsa_N = N Tsa_electron = N
/ 10^19 which give:

Tsa_N = Tsr_N
N / 10^19 = 10^17 / N
N^2 = 10^36
N = 10^18.

http://xxx.lanl.gov/abs/quant-ph/0007088
http://xxx.lanl.gov/abs/quant-ph/0009089
http://xxx.lanl.gov/abs/gr-qc/0007006
http://www.stardrive.org/
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It seems to me that Jack has arrived at N = 10^18 in his 2001 model by

taking Tsr_N = Tgrw_N = 10^17 / N ( not as a fixed particle-physics based value like my value of Tgrw = 10^14 for the electron,
but ) as a time-variable value based on the inverse-age-of-the-universe Hubble H, with present-time value of
10^(-17) sec^(-1), with Jack's new Tsr_N = Tgrw_N = 1 / H N = 10^17 / N sec, and
throwing away entirely the Tor_N Orchestrated Reduction related to the time-energy uncertainty principle and
gravity, replacing it by a Tsa_N = N / 10^19 based on a post-Bohm self-action of a Bohm pilot wave guiding
the motion of a particle with about 10^19 "informings" per second.

Personally, I think that Jack's newer 2001 model of consciousness is a result of him making changes in the wrong
directions, but I am attempting to describe it here for historical completeness and so that people reading about his
newer work will see how (at least in my opinion) it compares with his earlier 1998-2000 model of consciousness.

The Future: Now, what I am writing on my web page is mostly about a simple brain/thought cycle. However, there is
a lot more to thought than the simple brain/thought cycle. For instance, single-cell organisms can be intelligent, and
human intelligence is really distributed throughout the body, and somewhat beyond it as well. What I would like to see
in the future is how the processes extend within the brain beyond the simple cycle involving Tubulins, Microtubules,
and Junctions, (this gets into which neurotransmitters do what and how they do it, etc.) and also how the processes
extend beyond the brain to humanity's connections with our universe, to our future, and to the macrospace of
multiverses.

 

 

 

[Thanks to Geoffrey Ducharme for telling me about an error that I have corrected.]

Sometimes I go beyond the Natural Units in which c = G = h = 1

to use what we used to call in college

SuperNatural Units in which c = G = h = 1 = 2 = pi

(In other words I sometimes ignore factors like 2 and pi, etc., for simplicity.)

Tony Smith's Home Page

......
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Tony Smith's Home Page

Large Numbers:

Particles in the Universe

and

Pions in the Planck Mass

                     0 Tao, Simplex Physics
    1 bit

                   2 superposition qbit
          4 spacetime

                     16 fermions Ilm-al-Raml
          256 Cl(8) IFA

            65,536 Torah Genes
           2^32 ~ 4 x 10^9 Genome Base Pairs

                2^64 ~ 16 x 10^18 Brain Electrons Planck
                       2^128 ~ 256 x 10^36 Brain GraviPhotons Uncertainty

              2^256 ~ 65,536 x 10^72 Particles in Universe

Uncertainty and Quantum Fluctuations

What is hbar ?

How Many Particles are in our Universe?

At the end of inflation:

the time Tdecoh = 10^(-34 sec)
the number of qubits is Ndecoh = 10^19 = 2^64

Each qubit at the end of inflation corresponds to a Planck Mass Black Hole, which in the D4-D5-E6-E7 physics model
undergoes decoherence and,

in a process corresponding to Reheating in the Standard Inflationary Model,

each qubit transforms into 2^64 = 10^19 elementary first-generation fermion particle-antiparticle pairs.  

The resulting 2^64 x 2^64 = 2^128 = 10^19 x 10^19 = 10^38 fermion pairs populating the Universe Immediately After
Inflation constitutes a Zizzi Quantum Register of order n_reh = 10^38 = 2^128.

Since, as Paola Zizzi says in gr-qc/0007006, ( with some editing by me denoted by [ ] ): "... the quantum register
grows with time. ... At time Tn = (n+1) Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N =
(n+1)^2 ] ...", we have the number of qubits at Reheating:

Nreh = ( n_reh )^2 = ( 2^128 )^2 = 2^256 = 10^77

Since each qubit at Reheating should correspond, not to Planck Mass Black Holes, but to fermion particle-antiparticle
pairs that average about 0.66 GeV, we have the result that

http://xxx.lanl.gov/abs/gr-qc/0007006
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the number of particles in our Universe at Reheating is about 10^77 nucleons.

After Reheating, our Universe enters the Radiation-Dominated Era, and, since there is no continuous creation, particle
production stops, so

the 10^77 nucleon Baryonic Mass of our Universe has been mostly constant since Reheating,

and will continue to be mostly constant until Proton Decay.

 

The present scale of our Universe is about R(tnow) = 10^28 cm, so that its volume is now about 10^84 cm^3, and its
baryon density is now about 10^77 protons / 10^84 cm^3 = 10^(-7) protons/cm^3 = 10^(-7-19-5) gm / cm^3 = 10^(-
31) gm / cm^3 = roughly the baryonic mass density of our Universe.

Since the critical density of our Universe is about 10^(-29) gm / cm^3, it is likely that the excess of the critical mass of
our Universe over its baryonic mass is due to a cosmological constant.

 

Uncertainty and Quantum Fluctuations:

According to section 4.3 of The Anthropic Cosmological Principle by Barrow and Tipler (Oxford 1988), Eddington
(and others including Haas, Hayakawa, Tanaka, Hokkyo) related R / sqrt(N) to the quantum uncertainty of position of the
particles of which the Universe is composed.

Eddington is quoted as saying "Since most of the particles in the Universe interact very infrequently they
may be represented by plane waves with a uniform probability distribution. If their positions are random,
each with positional uncertainty R then, by the law of large numbers, the controid of this distribution also
possesses a postional uncertainty delta_x, where

delta_x = R / sqrt(N).

Barrow and Tipler go on to say: If we enploy the Uncertainty Principle of Heisenber, a mass scale m0 can
be associated with this uncertainty,

m0 = h sqrt(N) / R c.

 

For various ages t of the Universe:

hbar = 10^(-27)gm cm^2 / sec
c = 3 x 10^10 cm / sec

 

tplanck = 5 x 10^(-44) sec (big bang)
R(tplanck) = 10^(-33) cm
Nplanckons(tplanck) = 1
sqrt(Nplanckons(tplanck)) = 1
R(tplanck) / sqrt(Nplanck)) = 10^(-33) cm = Planck length,
Muncertainty(tnow) = (1/3) x 10^(-27-10+33) = 10^(-5) gm = Mplanck
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t = 10^13 sec = 3 x 10^5 years (recombination forming hydrogen atoms)
R(t) = 3 x 10^23 cm
Nproton = 10^77
sqrt(Nproton) =3x10^38
R(t) / sqrt(N(t)) = 10^(-15) cm
Muncertainty(t) = (1/3) x 10^(-27-10+15) = 10^(-23) gm = 10 GeV

 

t = 3 x 10^15 sec = 10^8 years (just before galaxies form)
R(t) = 10^26 cm
Nproton = 10^77
sqrt(Nproton) = 3x10^38
R(tproton) / sqrt(Nproton(tproton)) = 10^(-13) cm
Muncertainty(tproton) = (1/3) x 10^(-27-10+13) = (1/3) x 10^(-24) gm = (1/3) x 10^(-19) Mplanck = (1/3) GeV
= Mquark = (1/3) Mproton

 

tnow = 3 x 10^17 sec = 10^10 years (present)
R(tnow) = 10^28 cm
Nproton = 10^77
sqrt(Nproton) = 3x10^38
R(tnow) / sqrt(Nproton) = (1/3) x 10^(-10) cm
Muncertainty(tnow) = 10^(-27-10+10) = 10^(-27) gm = 10^(-22) Mplanck = 10^(-3) GeV = 1 MeV =
Melectron/positron

 

t = 3 x 10^21 sec = 10^14 years (last red dwarf stars die)
R(t) = 10^32 cm
Nproton = 10^77
sqrt(Nproton) = 3x10^38
R(t) / sqrt(Nproton)) = (1/3) x 10^(-6) cm
Muncertainty(telectron) = 10^(-27-10+6) = 10^(-31) gm =10^(-26) Mplanck = 100 eV

 

t = 3 x 10^27 sec = 10^20 years (stars have left galaxies)
R(t) = 10^38 cm
Nproton = 10^77
sqrt(Nproton) = 3x10^38
R(t) / sqrt(Nproton) = (1/3) x 10 cm
Muncertainty(t) = 10^(-27-10-1) = 10^(-38) gm = 10^(-33) Mplanck = 10^(-14) GeV = 10^(-5) eV

 

As the characteristic uncertainty mass Muncertainty(t) decreases, and the Universe expands and becomes more
dilute, it becomes more likely that a Quantum Fluctuation will become a New Universe.
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Physically, what is hbar?

Mplanck = (hbar c / G )^(1/2)

tplanck = (hbar G / c^5)^(1/2) = Mplanck G / c^3

hbar is the uncertainty product of the Planck Energy and the Planck Time:

hbar = Mplanck^2 G / c = c^2 Mplanck^2 G / c^3 =

= ( c^2 Mplanck ) ( Mplanck^2 G / c^3 ) =

= Eplanck tplanck

hbar is the uncertainty probability for Gravitons to create a new bit of SpaceTime

or, from the point of view of

hbar = Mplanck^2 G / c

the Geometric part of the Gravitational Force Strength

since

the Gravitational Force Strength G is suppressed by 1 Mplanck^2

and

1 / c is a conversion factor to represent Time of SpaceTime as time units when converted from spatial units of the
Space of SpaceTime (the new bit of SpaceTime having all 4 dimensions of SpaceTime in spatial units - for example

the new bit of SpaceTime being initially in cm^4, the 1/c converts to cm^3sec).

 

 

 

References:

Gravitation, by Misner, Thorne, andWheeler (Freeman 1973).

John Gribbin, in his book In Search of the Big Bang (Bantam 1986, page 374), says that Einstein was almost run down
by several cars when he stopped in his tracks while crossing a street in Princeton, because George Gamow had just
told Einstein about the idea of ceating the Universe from Nothing, which had been just then (in the 1940s) been
thought of by Pascual Jordan. See the autobiography My World Line of George Gamow.
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Frank Dodd (Tony) Smith, Jr.:

was conceived

on Shavuot, 6-7 Sivan, 5700 ( 12-13 June 1940 ) ( year of Metal and Dragon, month of Horse and Water,
day of Dog and Fire, hour of Rat and Earth ) in the Braban Hotel in Cartersville, Georgia, USA;

( The Chinese Horoscope images on this page were made using cards/tiles and information from The Chinese Astrology Kit, by Derek Walters (writer) and Helen Jones (illustrator),
Journey Editions 2001. )

and was born

 

(thanks to the efforts of Dr. Sam Howell - I was tangled in the cord and coming out backwards, my mother was anesthetized, and
my father asked Sam to try to get me out whole and alive. Sam was very good with his hands, and he succeeded. My mother was

quite ill for a while, but, with sulfa drugs, she pulled through. Sam's son Harvey was my doctor for many years, and relieved a
severe GI obstruction in my mother with a pyloroplasty (without vagotomy) that made her life much happier until strokes and

broken hip complications ended it. Harvey's son Sammy was also my doctor for many years, and helped me to get into remission
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from lupus.)

 

on Purim, 14 Adar, 5701 ( 13 March 1941 ) ( year of Metal and Snake, month of Rabbit and Metal, day of
Monkey and Metal, hour of Rat and Fire ) in Cartersville, Georgia, USA, at about 1 AM Eastern Standard

Time, the son of Billie Ham Smith (1915-1995) and Frank Dodd Smith (1906-1986). This  Bunny
was presented to my mother when I was born. Others, including

Grizzly and Uncle Teddy, came along later.

Billie Ham was born in Statenville and grew up in Valdosta, where she was graduated from GSWC
(now VSU). She moved to Cartersville to teach high school (including Pitman shorthand) around
1939, and married my father on 30 May 1940.
Frank Smith was born in Stilesboro and, although from time to time he worked in Miami, New
York, and Cuba, he lived most of his life in Bartow County, Georgia, where he was a lawyer and a
miner.
They were married on 30 May 1940.

http://members.surfsouth.com/%7Elownhist/
http://www.valdosta.peachnet.edu/
http://www.valdosta.peachnet.edu/
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As time passed:

I was taught how to count to 20 (11,12,13 were very hard) by Jack Kellogg. He and his wife Ella (I called
her Stella - she seemed like a star) gave me an 1879 silver dollar.

They lived in a part of my neighborhood

(green on the map) known as Summers Hill, and Jack helped Father Kalb build the St. Francis Catholic
Church across the street from my house. (Later, in the 1990s, the Roman Catholics moved to a new church site, and the
church is now the Greater New Fellowship Missionary Baptist Church, which was founded by some members of the Greater Mount
Olive Baptist Church, to which my doctor Sammy Howell belonged.)

I went with my father to iron, manganese, and barytes mines where he worked. One of my favorite types

http://www.kennesaw.edu/history/public_history/PublicHistoryWebsite/summer_hill.htm
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of iron ore is Specular Hematite, which is shiny-silvery-black in solid form  but red-
brown when ground into a powder. (The map above is from the GPS display on my 2003 Yukon XL Denali, which is a
color called "metallic carbon" but which to me looks like Specular Hematite.)

I was graduated from Cartersville  High School in 1959.

I received A.B. degree (mathematics, summa cum laude) from Princeton  University in
1963. While I was in college, Jack Kellogg came down with cancer, and it was necessary to find a hospice
so that he could be comfortable in his final days. However, the hospices that he and my father first
contacted turned him down because of his race. He and my father told Father Kalb about the situation and
Father Kalb got Jack admitted to Our Lady of Perpetual Help Home. They made Jack's final days as
comfortable as they could be, for which I am eternally grateful.

I attended the University of  Georgia School of Law in 1963-64.

The Georgia Bulldog may have come from Yale. According to a U. S. Army web page, ".. [ Abraham Baldwin was
born on ] 23 November 1754, at Guilford, Connecticut ...[and]... graduated from Yale in 1772 ... In 1783 ... he left
New England for the frontier regions of Georgia, where he established a legal practice in Wilkes County near
Augusta. ... Governor [of Georgia] Lyman Hall, himself a Yale graduate, was interested in finding a man of letters to
assist in developing a comprehensive educational system for Georgia. He apparently asked Yale's president, Ezra
Stiles, to help him in the search, and ... Abraham Baldwin ... was persuaded to accept the responsibility. Baldwin ...
won a seat in the lower house ... During his first session in office he drew up a comprehensive plan for secondary
and higher education in the state that was gradually implemented over succeeding decades. This plan included
setting aside land grants to fund the establishment of Franklin College (today's University of Georgia), which he

patterned after Yale. ...". Georgia's colors are  red and black (like specular hematite) rather than Yale's
blue. Around 7 April 2003, a UGA flag

flew at a Presidential Palace in Baghdad;

was admitted to the bar in Georgia in 1965, 38 years after my father received his law degree from
Cumberland (then in Lebanon, Tennessee) in 1927 and then passed the Georgia Bar exam.

I received my J.D. degree from Emory University in 1966.

http://www.suilkanglaw.com/
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Georgiaglory.wav
http://georgiadogs.ocsn.com/traditions/index.shtml
http://www.army.mil/cmh-pg/books/RevWar/ss/baldwin.htm
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I was a partner in Neel and Smith law firm until 1987.

I was in the United States Air Force Reserve 1965-1971, with Extended Active Duty 1968-1969;

I attended an IAMP meeting in Berlin in 1981, where A. W. (Bill) Saenz, of the Naval Research
Laboratory in Washington, D. C., told me that David Finkelstein was at Georgia Tech. I contacted David
and he let me attend his seminars and learn about Clifford Algebras. At some times during the 1980s and
1990s I was enrolled as a graduate student, but I failed the Fall 1991 comprehensive exam for the physics
Ph.D. program, and received no degree.

I have in the 1990s been informally associated with The Center for Theoretical Studies of Physical
Systems at Clark Atlanta University.

Although I have lupus (hence I usually wear a wide-brim hat for protection against ultraviolet radiation), I
have mostly been in remission from the 1980s to the present. However:

In 1984 (after my parents' wedding anniversary on 30 May and before I went to the 1984 APS DPF
meeting in Santa Fe around Halloween) my left kidney exploded (with antipodal eruption holes sort
of like antipodal jets from an AGN). X-rays and cystoscopy by Dr. Peter Gilbert at Redmond Park
Hospital in Rome, Georgia, found no kidney stones, but showed that my ureter contained black
specks of unknown composition. About 21 days after the event, my left kidney had healed itself and
was back to normal. Also during 1984, my mother had a bad case of pericarditis and my father nearly died of GI
bleeding of unknown origin. His bleeding stopped as suddenly as it had begun (perhaps sealed by barium used for a lower GI X-ray)
after my mother and I had been called to the Cartersville hospital because his death appeared to be imminent.
On the Full Moon of 24 June 2002 gall stones blocking the pancreatic duct to the common bile duct
caused acute pancreatitis. My gall bladder and about 200 small stones were removed by Dr. Bryant
Wilson at Piedmont Hospital in Atlanta, Georgia, on 27 June 2002.

60th aniiversary of conception on Shavuot, 6-7 Sivan, 5760 (9-10 June 2000) (year of Metal and Dragon).
The bear is named LX (Roman Numeral for 60, pronounced Alex).

The glass (by Young & Constantin) has a green color rim (cross-sections (Tohu) of lightcone where gauge
boson links live) and a blue color cone (lightcone). The cone vertex has Compton Radius Vortex bubbles
around a red color Event Horizon.of a fundamental fermion (Vohu) stone at a vertex in the water of
spacetime. There are about 21 lines of bubbles, corresponding to the 21-dimensional Lie group Spin(7).
Each line has about 16 bubbles, corresponding to the 16-dimensional full spinors of the Clifford Algebra
Cl(8) and its D4 Lie algebra Spin(8), to 16-dimensional U(4) that contains the Conformal Group SU(4) =
Spin(2,4), and to the 16 eyes of IFA. There are a total of about 336 bubbles, corresponding to the group

http://www.lupus.org/lupus/
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SL(2,7). The Octron (by Swarovski) in the bottom of the cone is a truncated tetrahedron that is related to a
3-dimensional HyperDiamond Lattice. The round mirror base has 8 marks, corresponding to the 8-fold
periodicity of real Clifford Algebras. Each mark has 3 arrows (one long (D4 vector) and two short (D4
half-spinors), for a total of 3x8 = 24 arrows, corresponding to the 24-cell and to the 24-dim Leech Lattice.
The 8 marks have 2^8 = 256 subsets, corresponding to the 256 Odu of IFA. The checkerboard has 8x8 =
64 squares, corresponding to the I Ching.

From LX Bear, counterclockwise, are: Guardian Angel Bear, Yankee Bear, Princeton Tiger, Eli Bear, Tennessee Tech Eagle,Baylor Bear, Auburn Tiger, Halloween
Bear, UGA/Yale Bulldog, Red-Headed Woodpecker on The Blue Planet Book, and Meek Lamb.

The house in which I now live, and in which I have lived most of my life,

is at 79 Cassville Road (the Old Dixie Highway, which was US Highway 41 when I was a child), Cartersville, Georgia.
Cassville Road runs down the valley between Summers Hill to its east and Howard Heights to its west. On the west

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/UGAbulldogs
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side of Howard Heights, Pettit's Creek runs toward the Etowah River.

The Howard family not only owned Howard Heights, but also most of the land east of Cassville Road and west of
Summers Hill, including my home place (shown by the flag) which was built in the 1880s by D. W. K. Peacock, who
bought the site (of about 2.5 acres) from J. J. Howard (deed book Z, page 213, Bartow County records). At one time,
D. W. K. Peacock owned with my grandfather James M. Smith the east half of lot 332 of the 4th district, 3rd section,
of Bartow County, Georgia, on which property some ocher and manganese may have been mined (according to A
Preliminary Report on the Manganese Deposits of Georgia, by Thomas L. Watson, Ph. D., Geological Survey of
Georgia Bulletin No. 14 (1908)). My grandfather James Madison Smith was a Deputy Sheriff of Bartow County,
Georgia, for four years under Sheriff Charlie Smith.

D. W. K. Peacock's interest in the house was sold around 1897 by Sheriff Burrogh to The Mutual Life Insurance
Company of Kentucky (deed book HH, page 61, Bartow County records).
Around 1902, Mutual of Kentucky sold it to Illinois Life Insurance Company (deed book KK, page 111, Bartow
County records).
Illinois Life sold the house to F. V. Smith (no close relation to me) around 1904 (deed book LL, page 562,
Bartow County records).
F. V. Smith's interest in the house was sold uinder power of sale around 1930 to State Mutual Insurance Co.
(deed book 69, page 9, Bartow County records).
Around 1936, State Mutual sold the house to Harold Tribble (deed book 72, page 584, Bartow County records).
Around 1938, H. W. Tribble acquired an adjoining vacant lot (of about 1.5 acres) from C. A. Smith, son of F. V.
Smith (deed book 74, page 370, Bartow County records).

Around 1940, my father, Frank D. Smith, bought the house (and lot of about 4 acres) from H. W. Tribble (deed book
76, page 561, Bartow County records).

In July 1941, my father Frank D. Smith gave the house to my mother Billie H. Smith (deed book 77, page 598, Bartow
County records). I inherited the house from my mother after her death in 1995.

Here is another image of the picture of my parents, showing the Blue Bird above them:
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Like my Uncle Taxi and my Cousin Tom, I have been a student at Georgia Tech, but they and I never received a
degree. I like the old friendly soft-and-fuzzy Yellow Jacket

a lot better than the newer fierce-and-mean one

.

 

My paternal grandparents James Madison Smith (Jim) ( born 10 June 1877 ) and Clara Mae Dodd ( born in
1881, attended Shorter College in Rome, Georgia, and received her degree in 1901 from a college in Anniston,

Alabama ) were married in 1902. They are buried, along with an infant child, their son Sidney, and my parents, in a
7-sphere plot in

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/wreck.au
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Oak Hill Cemetery, Cartersville, Georgia.

My uncle James Warren ( later known as Taxi ) was born to them on 9 October 1904.

My father Frank Dodd was born on 19 December 1906.

My uncle Sidney L. was born on 15 June 1912.

My aunt Miriam was born on 2 February 1917.

My father's mother Clara died on 29 January 1919 of the 1918 flu. She was pregnant when she fell ill, and her infant
child preceded her in death by about a week. My aunt Miriam went to live with my grandfather Jim's aunt and uncle,
Jessie Harling Gemes and Tom Gemes, who had three daughters: Mary Gemes, Dot Gemes Martin, and Lib Gemes
Jackson.

According to some deed records and some recollections of my aunt Miriam, around 1920 my grandfather
Jim moved into Overlook as a tenant of Mrs. Caroline D. G. Granger. Overlook is described in the book
Images of America, Bartow County, Georgia, by Michele Rodgers (Arcadia 1996): "A. O. Granger served with
General William Tecumseh Sherman during the War Between the States and camped on this property
while traveling with the army. At that time only a small cabin stood on this hilltop. A number of years
after the war Granger chose to relocate his family to Cartersville and purchased the property he had visited
years before as a soldier. Though the cabin had been expanded during the intervening years, it did not suit
the needs of the Grangers, so they made extensive additions to it.
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The most unusual addition was an observatory, known at the time as one of the largest in the southeast.".
According to Historic Bartow County, Circa 1828-1866, by the Etowah Valley Historical Society (1981), Overlook was "...
Begun as two rooms, circa 1857, by James C. Young ... A story has it that after the war, the Grangers
invited guests to a party in honor of Sherman on a return trip to the South. None of the invited guests
attended. ...".

Here

is a photo of the front of Overlook.

 

In 1921 my uncle James entered Georgia Tech at the age of 16. He got the nickname Taxi as a freshman at Georgia
Tech because he took a taxi-cab to get to the finish line of a cross-country race, and from then on he was known as my
uncle Taxi. After one year at Georgia Tech, Taxi transferred to Mercer University Law School.

My grandfather Jim married Lilybelle Lavender ( born 8 November 1889 ) in 1922.

My uncle Taxi received his law degree from Mercer in June 1925 and ( since Mercer was an accredited 3-year law school in the
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State of Georgia ) he was immediately admitted to the Georgia Bar without examination. Taxi moved to Miami to seek his
fortune in the Miami real estate boom. My father Frank, who was then was 18 years old, also moved to Miami.
According to a 27 May 2001 GoPBI.com web article by Eliot Kleinberg:

"...  On July 26, 1925, the Miami News published a Sunday edition that at the time was the fattest
newspaper in world history. It weighed 7 1/2 pounds and boasted 22 sections and 504 pages. Much of it
was advertisements, sometimes covering multiple pages that trumpeted one real estate development after
another. It was a heady time for those who poured into Miami - and West Palm Beach and other South
Florida boom towns - to make their fortunes. Neighborhoods like Coral Gables sprang up, and across
Biscayne Bay on Miami Beach developers were bulldozing mangroves and sand to build luxury hotels and
mansions. ...

[ While Frank and Taxi were in Miami, back in Cartersville, on 14 January 1926 ( (deed book 62, page 487, Bartow
County records) my grandfather Jim bought the cotton field bottom land (about 60.5 acres) below the Overlook
residence from Mrs. Caroline D. G. Granger for $5,000.00. On 16 January 1926 (deed book 62, page 488, Bartow
County records ), he sold that bottom land to Mrs. Foster Brooke for $7,000.00. ]

[ My uncle Jack Madison was born in Cartersville on 24 April 1926. ]

[ Also in April 1926, my uncle Taxi left Miami, moved back to Cartersville for a short time, and then moved to
Albany, Georgia, where he practiced law. According to the article Taxi!, by James V. Davis, in Albany Magazine of
May 1995: "... Taxi ... served as Mayor of the City of Albany ... in 1949-1950 and again in 1953-54 ... Taxi was a
close friend and supporter of Herman Talmadge ... [in the 1960 Democratic nominating convention for U.S. President,
Taxi was one of Georgia's]...

Kennedy Democrats ...

... Taxi's ... friends ... includ[ed] ... John Ringling North ... Albanians had the privilege of seeing their Mayor ride the
elephant

http://www.gopbi.com/weather/special/storm/atlantic/26storm.html
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in circus parades in Selma, Montgomery, Columbus, and Albany. ...". The color part of the elephant image was
scanned from part of a painting owned by his niece Clara, daughter of my aunt Miriam. I put the picture of Taxi on the
elephant on the web on Monday, 27 December 1999. One week later, Monday, 3 January 2000, Taxi died. ]

... But by 1926 the [Miami] boom was already teetering. Railroads and ships couldn't get building
materials down fast enough. The government was cracking down on con artists. The stock market was
shaky. ... Life in South Florida, then an area of about 300,000 people, carried on. Work continued on the
new University of Miami, set to open for business in October. ...

[ The University of Miami raised some of its startup money by selling bricks to be used in its first buildings. My father
Frank was one of those original supporters. I don't know exactly which brick is his, but I have inherited his feelings of
support for the University of Miami. ]

... But a storm that formed in the Cape Verde Islands, off Africa - the birthplace of so many monster
hurricanes - was moving through the Atlantic in mid-September and tearing up the islands. ... That
morning of Sept. 17, 1926, The Miami Herald carried a 4-inch-long front-page story that said the storm
would miss Florida. But the afternoon Miami News reported storm warnings had been instituted at noon
and "destructive winds" were expected that night. ... the storm pounded Miami. It ripped buildings, brought
torrential rains and washed boats ashore. The morning of the 18th, a wind meter atop a Miami Beach
hospital recorded a 5-minute sustained wind speed of 123 mph before it was blown away. The storm surge
sank or drove onto land at least 150 boats and ships. Downtown Miami's waterfront was flooded for two to
three blocks inland from Biscayne Bay. Up to 5 feet of water stood in homes, shops and hotel lobbies. The
Miami River overflowed. ... When the eye arrived, about 6 a.m. on the 18th, thousands of people emerged
from shelter to eyeball the carnage and hit their knees in gratitude for having survived a storm they
presumed was over. Cars began crossing from Miami Beach across the bay to Miami. ... less than an hour
later. At 6:45 a.m., the second half of the storm arrived, more vicious than the first. People who'd run into
the streets were cut to pieces by flying debris, and the cars heading off Miami Beach were washed into the
bay. Houses already damaged finally collapsed. Young Jane Wood - the mother of Janet Reno - was a
young child struggling to get back home in the high winds. She reached down and snatched a snapper

http://www.miami.edu/UMH/CDA/UMH_Main/1,1770,2472-1;2543-2;2755-3,00.html
http://www.miami.edu/UMH/CDA/UMH_Main/1,1770,2472-1;2543-2;2755-3,00.html
http://www.miami.edu/
http://www.miami.edu/
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swimming down the street; it became the family's dinner. ... The storm had damaged or destroyed every
building in Miami's business district. Miami Beach's hotels and casinos were battered and surrounded by
standing water. ... Everybody was looking for a drink of water - and there was none to be had ... The 1926
hurricane damaged the historic Gamble Mansion in Bradenton before crossing the Gulf of Mexico and
making a second landfall near Mobile, Ala.; Pensacola experienced 20 hours of hurricane-force winds and
much of its waterfront was shattered. The storm moved west through Mississippi and Louisiana before
breaking up in Texas. ... But the most profound victim was the city of Miami itself. The Florida East Coast
Railway offered free rides out, and many took advantage. Workers leveled unfinished homes, and real
estate prices plummeted to a rate of one penny on the dollar. The University of Miami opened on Oct. 17,
1926, only two days late, with 560 students, but during the next two decades it struggled through the
Depression and came close to folding, at one point filing for bankruptcy protection. When the school's
football team took to the field for the first time in the fall of 1926, a team member suggested a nickname
inspired by the great storm, the Hurricanes, and the team adopted as its mascot the ibis, ...[

( image from a hurricanesports web page )

]... the bird that according to folklore is the first to return after a hurricane passes. ... The hurricane gave
Miami a three-year head start on the Great Depression. And for about a half-century after the Depression,
the region would undergo another population boom, all the while without a single strike by a major
hurricane. It was a stretch of good luck that Andrew ended in 1992. ...".

An article in USA Today lists "... The top 10 most-damaging hurricanes ... normalized to 1995 dollars by
inflation, personal property increases, and coastal county population changes. (1925-1995). ...". The top
two hurricanes are listed as: "...

Rank     Hurricane               Year Category Damage in billions 
 1.    SE Fla.,Alabama           1926      4         $72.303      
 2.    Andrew (SE Fla.,La.)      1992      4         $33.094 ...".

My father Frank was among those who left Miami around the time of the 1926 hurricane. He entered the Law
Department of Cumberland University at Lebanon, Tennessee, about 10 years after 7 October 1916, the date that (
according to a 27 September 1002 article by Brian Woodson in the Bristol Herald Courier )

"... Cumberland ... Bulldogs [ colors Maroon and White ] will always be known for Oct 7, 1916 ... It's
been called The Game of the Century ... in 1916 ... the Bulldogs ... had set up a game between Georgia
Tech and Cumberland ... but a new [ Cumberland ] college president arrived and decided to drop the
program ... Heisman ...[ at ]... Georgia Tech, refused to ...[ cancel the game ]... citing the terms of the
contract. According to the pact, Cumberland was guaranteed $500 if the game was played, but would have
to pay Georgia Tech $3,000 if it didn't happen. There was also the matter of revenge. In 1915,
Cumberland's baseball team defeated the Yellow Jackets 22-0, and Heisman learned the 'Dogs may have
used professionals in the contest. Coach Ernest "Butch" McQueen and Allen took the 14-man Bulldog
squad to Atlanta, a team that is said to have included a few willing fraternity brothers and even a
sportswriter playing under an assumed name.

http://www.miami.edu/
http://hurricanesports.ocsn.com/genrel/010600aaa.html
http://hurricanesports.ocsn.com/genrel/010600aaa.html
http://hurricanesports.ocsn.com/genrel/010600aaa.html
http://hurricanesports.ocsn.com/genrel/010600aaa.html
http://hurricanesports.ocsn.com/genrel/010600aaa.html
http://www.usatoday.com/weather/whworst.htm
http://www.bristolnews.com/sports/MGB3AKOLL6D.html


Tony's CV

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TSCV.html[4/16/18, 1:19:52 AM]

...[ According to a Cumberland web page, "... This is the only known picture taken for the 1916 Cumberland University vs.
Georgia Tech game. (Photo courtesy of Mrs. Lena Dugat) ...". ]...

... Heisman split his 38 players into two squads, and the group that scored the most points would receive a
steak dinner. Georgia Tech led 63-0 after one quarter, 126-0 at the half and 180-0 after three periods. ...[
the final score was ]... Georgia Tech 222, Cumberland University (Tenn.) 0 ...". According to a web article
by G. Frank Burns, Cumberland University Historian: "... On October 7, 1916, Georgia Tech played
Cumberland in Atlanta. Tech won 222 to 0, the worst walloping in the history of American college
football. ... Cumberland's longest gain was NOT a two-yard loss; there was one forward pass completed
for a ten-yard gain. Unfortunately it was fourth and 22 at the time. ... Neither team made a first down.
Cumberland couldn't, and Tech scored every time it got the ball. ... A book about the game, You Dropped
It, You Pick It Up by Marcel and Jim Paul, contains exactly 222 pages. ...".

My father Frank was always happy when Georgia Tech's football team lost. He got his law degree from Cumberland
on 1 June 1927. Since Cumberland was not in Georgia, he had to take the Georgia Bar examination, which he passed
the first time. After practicing law in Atlanta for a short time, he moved back to Cartersville.

On 31 October 1927, my grandfather Jim bought Overlook from Mrs. Caroline D. G. Granger (deed book
64, page 411, Bartow County records). The deed recited "... the said tract hereby conveyed being now in
the possession of second party ...", so my grandfather Jim must have been living there as a tenant,
possibly as a caretaker, but I don't know for how long. The deed was executed by Mrs. Granger in
Blairstown, New Jersey. The purchase price was $12,000.00.

My uncle Frederick Lavender was born at Overlook.

My grandfather Jim died of cancer on 29 November 1932.

On 14 December 1933 my father Frank and my uncle Sidney, as exectors of the will of my grandfather
Jim, sold Overlook (plus a nearby building lot) to Max Scheuer, Earl B. Scheuer, L. M. Scheuer, and A.
B. Scheuer (deed book 70, page 40, Bartow County records). The total acreage conveyed was about 17.80
acres. The deed stated: "... the property ... is held by The Cartersville Building & Loan Association under a
security deed ... and said property is now being advertised by said Association under a power of sale in
said deed ... Executors ... warrant that they will from the consideration ... pay ... said Building & Loan
Association ... ". The consideration was $3,250.00.

My uncle Sidney died of pneumonia in 1934. At that time, Sidney was living with my father Frank and the Bohannon
family near Pine Mountain, where they were involved in small-scale mining operations.

Later in the 1930s, my father Frank spent some time in Cuba and some time working for American
Cyanamid in New York. By 1939-1940, my father Frank was back in Cartersville where he met my
mother Billie who had come from Valdosta to teach Pitman shorthand and bookkeeping at Cartersville
High School. With the outbreak of World War II, demand for iron, manganese, and barytes increased, and
my father Frank was active in mining, even providing some limonite shielding for Mike. However, later,

http://www.cumberland.edu/about/gotc/pics_gamepic.html
http://www.cumberland.edu/about/gotc/gamestory.html
http://www.cumberland.edu/about/gotc/gamestory.html
http://www.pbs.org/als/dlweek/history/
http://pitmanshorthand.homestead.com/
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during the 1960s, the USA determined that it preferred to import iron ore from South America and Africa,
and domestic USA iron mining ceased (except for some Lake Superior taconite operations supported by
Minnesota Senator and Vice President Hubert Humphrey), and my father Frank did no more active
mining.

Lilybelle, a student of Percy Granger at the Chicago Conservatory of Music, was a gifted musician. She taught music
for many years, living in Cartersville until her death on 10 January 1984.

My father Frank died of liver failure, due to cancer, on 17 September 1986 ( 60 years to the day after the 1926 Miami
Hurricane ) in Cartersville, Georgia. His death was a sudden collapse, followed by diagnosis of liver failure due to
cancer, and death about 3 weeks later.

My uncle Taxi, who had survived colon polyp cancer, died on 3 January 2000 at the age of 95 in Albany, Georgia.

My uncle Jack died of liver failure (Jack, somewhat like my father, collapsed suddenly, followed by diagnosis of liver failure of unknown
cause, and death about 2 weeks later) on 16 April 2002, leaving his daughter Sarah Frances Smith Barnaby (born 31 March
1955) and his son Frederick Madison Smith (born 18 March 1958). Jack's wife, Mona Lankford Smith (born 5 July
1932), had predeceased him on 28 December 1996, dying suddenly of an aneurysm. The Atlanta Journal Constitution's
obituary for Jack said:

"... Jack Smith ... knew more stories than you can imagine. ... Some stories might be about his Navy
service in World War II. ... Being on convoy, Mr. Smith served in the Atlantic and Pacific oceans during
the war. He worked out an elaborate code with his mother to let her know where he was, essentially by
telling her what they were eating aboard ship ... Others reached farther back: His great-great-grandfather,
Samuel Mitchell, donated Land Lot 77 for the railroad terminal that later became Atlanta. Mr. Smith
would tell old lawyer jokes or talk about characters in his native Bartow County, where he was born on his
father's estate, Overlook. ...".

The USA flag presented at Jack's funeral had flown on the guided missile frigate USS John L. Hall (FFG 32) during
operations against Iraq in the Gulf. Its namesake, Admiral John L. Hall, Jr., commanded amphibious landings on
Omaha beach and Okinawa in WWII, using amphibious landing craft based on the amphibian Model IV Alligator
tractor invented in 1937 by Donald Roebling ( great-grandson of John Roebling, builder of the Brooklyn Bridge ) on
Florida's Gulf Coast.

My aunt Miriam died on 30 August 2003. Her burial was arranged by Mayes-Ward-Dobbins funeral home. Among the
funerals conducted during the same time period was a Vedic cremation. She was buried in St. James Episcopal
cemetery in Marietta, Georgia, on 2 September 2003, 8 years to the day after my mother was buried in Cartersville.
Tom Martin, son of Dot Gemes Martin and Junius Martin, conducted both graveside services. ). Miriam's daughter
Clara lives in Atlanta, Georgia. Miriam's son Bev (Robert Beverly Irwin, Jr.), died of colon/liver cancer on 22
September 2001, 4 days before his 61st birthday, 26 September 2001. Miriam's granddaughter (Clara's daughter)
Dorothy, who is married to Phillip Walker, gave birth at 2:06 PM EDT on Monday, 19 May 2003, at Piedmont
Hospital, to her daughter

http://www.accessatlanta.com/ajc/epaper/editions/friday/metro_c3fb5b04311531810035.html
http://navysite.de/ffg/FFG32.HTM
http://www.globalsecurity.org/military/library/report/1987/RRW.htm
http://www.globalsecurity.org/military/library/report/1987/RRW.htm
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Lilla McIntosh Walker, who was a little over a day old in the above picture, taken by Phillip Walker.

My sole surviving uncle is my uncle Fred, who worked at Lockheed in Marietta for many years and lives in
Cartersville.

 

My maternal grandparents George Clinton Ham (born 16 September 1875) and Julia Dixon Stewart (born 29
August 1886) were married on 28 July 1910. They are buried in Sunset Hill Cemetery,
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North Oak Street, Valdosta, Georgia.

My aunt Anna Frances (Tita) was born in Statenville, Georgia, on 18 July 1911.

My mother Billie (Willie Julia) (Bubber) was born in Statenville, Georgia, on 26 September 1915.

My grandfather George died in 1951 in Valdosta, Georgia.

My grandmother Julia died in 1967 in Tifton, Georgia.

My mother Bubber (Billie, Willie Julia) died on 29 August ( the birthday of her mother ) 1995 in Cartersville, Georgia.

My aunt Tita (Anna Frances) died in May 1999 in Tifton, Georgia, leaving her daughter Julia (JuJu) Hutchinson
Young ( born 10 August 1946 ) (husband Mike Young and daughters Amy Young Duggan and Laura Young) and her son, Hilton
Sims (Hil) Hutchinson, Jr., ( born 30 May 1942 ). Hil died on St. George Island, Florida, on 20 February 2002.

 

Having no brothers or sisters, my cousins Bev ( 6 months older ) and Hil ( 1 year and 2 months younger ) were my closest-in-
age contemporary relatives. Now they are both dead, and I feel sort of like what Tura Satana said in 1992:

"... Now it seems all the people I knew are dead.

I'm just waiting for me to go.

I figure I've got a long way to go yet. ...".

 

 

 

http://www.picpal.com/tarart.html
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Shavuot is the anniversary of Moses receiving the Torah on Mount Sinai, and also, as the two days after 7 weeks (49
days Omer) after Pesach, is a celebration of harvest.

Purim, which celebrates the story of Esther, begins at sundown on Erev Purim (13 Adar) and lasts for two days, Purim
(14 Adar) and Shushan Purim (15 Adar). In years with two Adar months (leap month to synchronize lunar and solar
calendars), Purim is celebrated in Adar II.

The Jewish Calendar that I used is freeware Jewish Calendar V2.0 by Frank Yellin, 510 Beresford Avenue, Redwood City, CA 94061, based on
algorithms by N. Dershowitz and E. M. Reingold.

 

Is it OK for a non-Jew to study the Torah ?  

"... a non-Jew who studies the details of the seven Noahide laws, which are incumbent on him, deserves the honors
due a Kohen Gadol (Sanhedrin 59a). The study of the seven Noahide laws may lead him to study most of the precepts
of the Torah (Meiri to Sanhedrin 59a; see Responsa, Rama section 10). ...

... Noahide Laws - the seven commandments given to Noah and his sons, which are binding upon all gentiles. These
laws include

the obligation to have a body of civil law, and the prohibitions against
idolatry,
immorality,
bloodshed,
blasphemy,
stealing and robbing, and
eating limbs from a live animal. ...".

(From Talmud Bavli / Tractate Chagigah, The Gemara, The ArtScroll Series / Schottenstein Edition, Mesorah
Publications Ltd. (1999) 13a 3)

 

 

 

Tony Smith's Home Page

 

......

http://www.software.virtual.co.il/dirs/mac_calendar.html
http://www.artscroll.com/
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Tony Smith's Home Page

Georgia, USA

Bartow County: Etowah, Coosa, Alabama, Mobile Rivers

Lowndes County: Withlacoochee-Alapaha-Suwanee River Basin

Cartersville/Emerson, Bartow County:
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Cartersville (mostly North of the Etowah River) and Emerson (South of the Etowah River) are located in North
Georgia, in Bartow County. The area was in the path of the Blizzard of 1993 and Hurricane Opal in 1995.

The mineralization in the area is related to the Cartersville Fault. Prior to the 1960s, the area was actively mined by
many mining operations.

Among the substances used in shielding tests at the detonation of the first nuclear fusion bomb

on 1 November 1952 at the Pacific atoll of Enewetak was Limonite (Fe2O3+H2O) shipped by Frank Smith (my father)
from Bartow County.

During the 1960s, the steel mills in Birmingham and Gadsden, Alabama, began to buy their Iron ore from Africa and
South America, and quit buying Iron ore from Georgia. Since then, there has been no active Iron ore mining. Interstate
Highway I-75 was built in the 1970s.

http://notatlanta.org/cartersville.html
http://www.gmanet.com/members/27344.shtml
http://ngeorgia.com/
http://ngeorgia.com/
http://notatlanta.org/
http://www.com/hpi/gacty/ga13015.html
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Before he died, my father, Frank Dodd Smith, made some comments on the history of mining in the area.

Here is some general history of the area:

About 1,000 years ago, the Etowah Mounds were built on the Etowah River, just West of where Pumpkinvine Creek
flows from the East into the Etowah River and just North of the Cartersville Fault.

About 1170 AD, the Welsh prince Madoc and his followers arrived in Mobile Bay on the Gulf of Mexico, and
migrated up the Mobile/Alabama/Coosa/Etowah River system to the area of the Etowah Mounds, Ladds Mountain, and
Pine Mountain.

According to a Mobile history web page) "...[at the time of]... 15,000 - 10,000 B.C. ... [t]he Gulf of Mexico shoreline
...[was]... located over 150 kilometers south of the present mouth of Mobile Bay. The present area of Mobile Bay
...[was then]... an entrenched river valley. ...[around 1701 AD Mobile, which had until then only had the Welsh of
about1170 AD; the Spanish (occasionally since about 1500 AD); and the French (since about 1685 AD) as European
visitors, became]... "... the capital of French Louisiana ... The capital of Louisiana ...[was]... transferred from Mobile to
New Biloxi in 1720, the thence to New Orleans in 1722 ...[and then in 1763 Mobile was]... transferred to British
dominion at the Treaty of Paris. ...[In 1780] ... Bernardo de Galvez ...[captured]... Mobile. ...[From 1781 to 1813
Mobile was]... under mercantilist Spanish government. ...[In 1814 Mobile was]... captured by the American General
Wilkinson. ...".

Pine Mountain is on the Cartersville Fault, just North of the Etowah River at Allatoona Dam. According to A
Preliminary Report on a part of the Iron Ores of Georgia - Polk, Bartow, and Floyd Counties, by S. W. McCallie,
Geological Survey of Georgia Bulletin No. 10-A (1900):

"... The Hurricane Hollow Ore-Banks ... owned by the Etowah Company, is located on the foot-hills of
Pine Mountain ... The most extensive workings ... was done before the Civil War ... to obtain ore for the
Cooper Furnace ... on the Etowah River ... the Big ore-bank is ... on lot 465, near the end of a steep ridge,
which extends down from Pine Mountain. ... Stalactitic ore

[Stalactitic ore is formed by mineralized solutions dripping from the ceilings of Caves.]

also frequently occurs; but it is limited in quantity. ... Immediately below the excavations on the hillside,
are two old tunnels ... manganese ... is often found in this vicinity, associated with the iron deposits. The
brown ore at the Big ore-bank frequently has a reddish color, and seems to be partly altered to hematite ...
On the eastern side of the ridge ... are numerous other excavations ... cut after cut and tunnel after tunnel
...".

The Caves in which the Stalactitic Ore was formed may be analogous to Caves which:

underlay the Great Pyramid of Giza;
underlay many Maya Temple Pyramids, in which caves Maya Shaman mathematicians, astronomers and healers
"...communicated with gods and ancestors ... gazed into crystals - a gift of the Earth found in caves - to peer into
the future or to diagnose sickness ...[and also] ... to draw illnesses and curses out of those struck ill...."; and
with mirrors, were used by Daoist Immortal creatures of light to show wise humans their secrets.

It was in one of the Hurricane Hollow / Pine Mountain tunnels (or maybe a cave) that Jess Bohannon
sought refuge during World War I. He had been enlisted in the US Army by a recruiter who promised him
that his duty would be to guard the Etowah River bridge against invading Germans. When his unit was
ordered to go to Europe, he decided to go to Hurricane Hollow. The authorities could not find him, so they
arrested his parents and put out word that his parents would stay locked up for harboring a fugitive until he
turned himself in, which he did. He was then sent to Leavenworth for a while. Years after the war,
veterans were given a bonus check. His friends who got checks said they bet that he wished that he had
gone on to Europe and served with his unit. He said NO, that when his unit got to Europe 90 per cent of
them were killed, and that while he was at Leavenworth he had 3 meals a day, a roof over his head, and
got to play shortstop on the baseball team. My father Frank Smith and my uncle Sidney Smith lived with

http://www.mobile.org/html/history/chronology.php
http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://www.abcnews.com/sections/science/DailyNews/maya0217.html
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Jess Bohannon's familiy during the depression, just north of the Hurricane Hollow / Pine Mountain tunnels
/ caves.

Here is a topographic view of Pine Mountain looking toward the SouthWest (the direction of the Etowah
Mounds) from the NorthEast:

According to an 18 October 2002 article by Lisa R. Schoolcraft in the Atlanta Business Chronicle: "... The Hinds
family in Maine, which owned the land, commonly called the Etowah Mining and Manufacturing Co. property, plans
to donate nearby 230 acres to the city of Cartersville for use as a nature park with trails, said Tony Smith, an
attorney representing most of the sellers. The park will include Pine Mountain, he said. "The property was originally
assembled in the 1830s for mining," Smith said. "It was the iron works that Sherman destroyed on the way to Atlanta.
Mining dwindled away in the 1960s and we've just had the property. ...". I also donated my relatively small interest in the Pine
Mountain property. Of the 6 individuals and 4 trusts making up the Hinds ownership in the Pine Montain property, all arranged to participate in the
donation except for one individual and her trust, but those interests were even smaller than mine. It is ironic that a Hinds family ancestor
fought in the Union army, was captured, and died in the horrible conditions of the Andersonville POW camp in
southwest Georgia. Thus Pine Mountain, on which Mark Anthony Cooper flew the first disunion flag of the Southern
Confederacy, was donated as a public park by a Union family.

Here is a view of Pine Mountain from the top of the largest Etowah Mound:

Here is a closer view:

http://atlanta.bizjournals.com/atlanta/stories/2002/10/21/story6.html
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Here is a wider view:

Here are lines-of-sight from Mounds A(4), B(5) and C(6) to Pine Mountain.

The three red lines-of-sight, which are parallel to the Pumpkinvine Creek segment of the Carteresville Fault, go
from Mounds A, B, and C over the smaller Mounds F, D, and E, respectively, to Pine Mountain.
The Mound C red line-of-sight begins where Mound C was originally located, behind the present location of
Mound C. Mound C was relocated when it was excavated.
The blue line-of-sight, which is perpendicular to the red lines-of-sight, goes from Mound B over small Mound
G to Ladds Quarry Mountain.
Viewed from Mound C, Pine Mountain is in the notch between Mound A and Mound B.
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According to Robert Silverberg's book, The Mound Builders (Ohio University Press 1970, pages 259-264), "...
the Missippians [Mound Builders] ... seem already to have been declining when the Spaniards came [around
1540]. ... the Temple Mound folk of the Southeast [slid] into a less ambitious way of life. Huge mounds were no
longer built. ... around the old mounds the familiar festivals and rituals continued, but hollowly, until their
meaning was forgotten and the villagers no longer knew that it was their own great-great-grandfathers who had
built the mounds. ... All of these Indians of the Temple Mound region had only faint and foggy notions of their
own history ...

... The leaders of ... a loose confederation of tribes in Georgia and Alabama, numbering some 30,000 Indians in
50 good-sized towns ... called themselves the Muskhogee, but English traders, meeting a branch of this tribe
near a creek, called them the Creek Indians ... Other tribes [Chickasaw and Choctaw] in the same general part of
the country spoke related Muskhogean languages ... it seems likely that the Creeks ... were direct descendants of
the Temple Mound people, [but] nothing in Creek myth confirms that idea. ... The Creek Indians ... appear to
have forgotten their ancestry, though they recalled the ancient customs to some extent. ...

... Only one group of Southeastern Indians still maintained a real link to its Temple Mound heritage ... the
Natchez, a Muskhogean tribe living in seven small villages east of the present city of Natchez, Mississippi. We
know a great deal about these people, largely due to the writings of French traders who lived among them from
1698 to 1732. ... The Natchez rebelled against the French in 1729. ... they were all but wiped out; the survivors
became scattered among other Southeastern tribes, who looked upon them as gifted with mystic powers. ...

... To the north of these Muskhogean-speaking peoples lived the Cherokees, whose language was Iroquoian,

[As noted by David B. Kelley, the first words of the US Constitution, We the People, are a direct
translation from the Iroquois constitution.],

indicating that they had come from the west and north ... European explorers ... found the Cherokees in
command of a vast region along the Tennessee Valley. [The Cherokees] were at constant war with their
neighbors, particularly the Creek Indians to the south and the Chickasaws to the west. ... the Cherokees ... had
come as invaders from another region. ... The Cherokees themselves ... looked upon the mounds as the work of
an earlier people. ...".

 

Early in 1540, near Augusta, Georgia, Hernando de Soto had been greeted by the Indian Lady of Cofitachequi, who
was carried on a litter covered by a delicate white cloth, and was compared by one Spaniard to Cleopatra. She told de
Soto that her people had little food and and had been afflicted by a terrible plague (possibly due to introduction of
diseases by the 1526 expedition to South Carolina of de Ayllon). They took de Soto to their Cofitachequi Temple, with
a roof of cane mats decorated inside and out with shells and pearls, at Talomico on a mound overlooking a river. De
Soto repaid their hospitality by stealing the pearls from the Temple and kidnapping the Lady of Cofitachequi.

De Soto then travelled North and Northwest, so that his expedition may have been the first European contact with the
the area.

As the Indians learned how the de Soto treated them, they began to plan resistance, but had difficulty overcoming
Spanish armor and horses. Later in 1540, in Alabama, de Soto encountered the Indian leader Tuscalusa, and demanded
slaves and women. Tuscalusa promised to give de Soto women at Mabila. When they got to Mabila, Tuscalusa's
Indians attacked de Soto by surprise, inflicting heavy losses, but the Indians were defeated in the pitched battle by
Spanish horses and armor. After Mabila, de Soto went further West to Mississippi, by which time the Indians had
learned that hit-and-run night attacks were the best way to combat the Spanish horses and armor. In 1542, de Soto got
sick and died, and the remnants of his expedition got to the Mexican port of Panuco in 1543. Before he died, de Soto
concluded that the Southeastern Indians were not like the Indians of Mexico and Peru, because "... it was impossible
to dominate ... men who were so free, and ... they could never make the Indians come under their yoke or dominion
either by force or trickery, for rather than do so these people would all permit themselves to be slain.".

http://hawk.hama-med.ac.jp/dbk/kelley.html
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Lowndes County: Withlacoochee-Alapaha-Suwanee River Basin

According to Timucan Chiefdoms of Spanish Florida Volume 1: Assimilation (University Press of Florida 1998) by
John E. Worth: "... the Suwannee Valley culture is ... [t]hought to have emerged ... around A.D. 900 ...

... Suwannee Valley ... occupied much of the ... Suwanee River watershed, including at least the middle to lower
Suwannee River valley and most or all of the Santa Fe River valley. ... Suwannee Valley populations seem to have
been ... distributed across the landscape in localized groups ... generally situated next to important sources of water,
including lakes, springs, or rivers ... due in large part to the "patchy" darstic environment of the Suwannee River
watershed, aboriginal populations tended to live in widely separated community clusters ...[with]... only weak
integration on a regional scale. ... the Hernando de Soto expedition ...[in]... 1539 ... penetrated the heart of the Suwanee
Valley ... At that time, the entire region between the present-day Santa Fe and Suwanee Rivers and a substantial area
to the west was apparently governed by two principal Timucuan chiefs ... Aguacaleycuen on the east [of the Suwanee
River] and Uzachile on the west [of the Suwanee River, to] ... the present Aucilla River ...[to the west of which was]...
Apalachee terrritory ... [T]hese two regional chiefdoms also persisted well into the seventeenth century unde the names
of Timucua and Yustaga ... northeast of the ... Suwannee River watershed, the Atlantic drainage of the Okefenokee
Swamp region, including the St. Marys and Satilla River valleys east and north of the swamp, was home to at least two
important local Timucuan chiefdoms at the end of the sixteenth century - Oconi and Ibihica. ...

... Yustaga missions, almost all of which were probably established prior to 1630 ... included the towns of Potohiriba,
Machava, Arapaja, Urihica, Chamile, Cachipile, Chuaquin, and ultimately Asile ... To the north, the interior chiefdoms
of Ibihica and Oconi were also formally missionized during this same period ... Santiago de Oconi had always been
spared from "all the contagions and sicknesses" ... due to its remote locations on the border of the Okefenokee Swamp
...

... Late in 1633 two Franciscan friars ... embarked on the formal missionization of the ... Apalachee province ... the
missionization of Apalachee representd the establishment of a Gulf Coast terminus to Florida's first transpeninsular
road. Apalachee had access to ports, and by the end of the decade maritime transport between St. Augustine, Havana,
and Apalachee was a reality. ... After missionization of Apalachee ... the [Spanish] Florida conversion effort largely
halted. ... the Timucuan rebellion of 1656 ... accelerated the ... restructuring of the Timucua mission province of the late
seventeenth century ... English-sponsored aggression from the north ...[led to]... the destruction and retreat of these
missions ... Timucuan refugees ...[spent]... their final decades at St. Augustine before the evacuation to Cuba in 1763.
...".

According to Marvin T. Smith of Valdosta State University: "... The best information we have suggests that mission

http://www.upf.com/Fall2000/smith.html
http://www.upf.com/mkt/arch_oldbooks/smith92.htm
http://www.valdosta.edu/soc/ant_bios.htm
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Santa Cruz de Cachipile was founded around 1623, and was abandoned by 1658 following the Timucua rebellion of
1656. The inhabitants of Santa Cruz were removed to the present Gainesville, Fl area to keep an eye on some of the
Indians who had rebelled (Santa Cruz was not part of the 1656 Rebellion). All of this information comes from research
by John Worth. ...[ Santa Cruz de Cachipile was located near

 

Ocean Pond near I-75 in Lowndes County, Georgia. ]... Santa Cruz would have been contemporary with Santiago de
Ocone. How much of a regular traffic between the two is unknown to me. Recent work by Chris Trowel suggests that
Ocone may have been on Floyd's Island. ...".

According to a Georgia Historical Maps web page, this

is a map of Spanish Missisions in Georgia: 1526-1686. The terms Guale (on the map south of the Savannah River and
north of the Altamaha river) and Mocama (on the map south of the Altamaha River and north of the St. Marys River),

http://www.cviog.uga.edu/Projects/gainfo/histmaps.htm
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and the term Jekyll Island, are described on a John Worth web page as follows: "... the two chiefdoms of MOCAMA
and GUALE inhabited the [Georgia] coastline during the early colonial era. Almost every modern published work
regarding the scenic Georgia coast asserts that the entire Georgia coast (Savannah to St. Marys) was originally called
GUALE (pronounced "wallie"). This is a myth, because in truth, there was no universal indigenous name for the
Georgia coast, and GUALE was actually an Indian chiefdom which extended only from about the mouth of the
Ogeechee River (just south of present-day Savannah) to the middle of the Georgia coast at the mouth of the
Altamaha River (at present-day Darien). The GUALE province therefore only included the islands of Ossabaw, St.
Catherines, and Sapelo (and their smaller neighbors), as well as the mainland estuaries and river valleys opposite these
islands. The entire southern coast of Georgia was inhabited by a completely distinct chiefdom ultimately known as
MOCAMA, which extended from the mouth of the Altamaha River all the way down to the mouth of the St. Johns
River near present-day Jacksonville, Florida. The MOCAMA province included the islands of St. Simons, Jekyll, and
Cumberland, as well as the mainland opposite them. Not only did the MOCAMA speak a totally different language
(Timucuan) than the GUALE (Muskogean), but they also found themselves at war with one another during the 1597
GUALE rebellion, when GUALE Indians launched an assault on the capital-town of the Spanish-allied MOCAMA
province on Cumberland Island. ... Despite various published sources which assert that Jekyll Island was originally
called OSPO (a Guale town actually located originally on the southern end of Sapelo Island), or SANTIAGO DE
OCONE (a Timucuan mission actually located in the heart of the Okefenokee Swamp on the mainland), or even
GUADALQUINI (a Mocama town actually located on St. Simons Island to the immediate north), Spanish sources
make it clear that there was no major indigenous name for Jekyll Island, apparently because it had no large or
politically-significant towns, and only minor population. As a result of this fact, Jekyll was the only island on the
southern Georgia coast that never had a Spanish mission, and the Spaniards simply used the name ISLA DE
BALLENAS, meaning "WHALE ISLAND," in deference to the fact that the waters in this area were (and are to this
day) important breeding grounds for Georgia's right whales. ...".

According to a web page about Stability and Change in Guale Indian Pottery, 1300-1702, by Rebecca Saunders: "...
The Guale were among the first southeastern groups to come into contact with Spanish ... colonists ... Saunders traces
the evolution of Guale pottery from the late prehistoric Irene phase through the Mission period ... paying particular
attention to changes in execution and frequency of the fylfot cross - a stylized cross that is a symbol of Guale
cosmology ... Although the symbol abruptly changed after the first Spanish contact, it showed remarkable stability
through the Mission period ... Only after 1684, when the Guale were relocated to Amelia Island in present-day Florida,
did the use of the cross motif decline ...". According to a Celtic Art Coracle web page: "... Fylfot is the old English

name for the bent-armed cross ...  ... I suggest to use the term, "fylfot" to refer to the motif in Celtic art.
The fylfot is stock-in-trade in the iconography, sacred imagery and symbolism of both pagan and early Christian art.  It
is a universal symbol, like the chevron, or the double spiral and S-scroll spirals of the stone ages throughout the planet.
In Cro-magnon art, the fylfot is the basis of many maze patterns inscribed on goddess figurines. ... The Hopis still have
great veneration for the symbol: the fylfot appears in petroglyphs that relate the myths of migrations of the first people,
who are said to have spread over the surface of the earth in this pattern. These first migrants left symbols, such as the
fylfot, along their route, which is as good a way as any to explain the global distribution of the fylfot  throughout the
world from very early times. ...".

 

According to a St. Simons Island history web page: "... Protestants of France, known as the "Huguenots," were
rebelling against the Catholics. The French queen ... reasoned that a colony in the New World could serve as a
haven for the persecuted Huguenots as well as a base for raiding the treasure fleets of Spain. She selected Jean
Ribault to head an exploratory expedition that landed at the mouth of the St. Johns River near present-day
Jacksonville, Florida, in 1562. He called it the "River May," and as he sailed northward as far as Parris Island, South
Carolina, St. Simons Island became the "Ile de Loire." Rene Laudonniere led a second expedition of three ships and

http://members.aol.com/jeworth/gbofaq.htm
http://thecoracle.tripod.com/vol01/08/v108114.html
http://www.stsimonsislandexperience.com/hatchell_book/spanish.shtml
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three hundred colonists in 1564. They, too, landed at the St. Johns River, and immediately began work on Fort
Caroline. ... Pedro Menéndez de Aviles ...[sent by]... Philip II of Spain ... landed forty miles south of Fort Caroline in
August 1565. From this new base that he named St. Augustine, Menéndez attacked and destroyed the fledgling French
colony. ... In 1586, Sir Francis Drake destroyed St. Augustine. ... From 1606 to 1655 the Spanish missionary effort
reached its zenith as the Franciscan missions reflected a steady growth. San Buenaventura de Guadalquini was
established on St. Simons, San Jose de Zapala on Sapelo Island, and Santiago de Ocone near the Okefenokee Swamp
[on the east side, across the swamp from Ocean Pond to the west] ... Spain's failure to supply attractive and practical
trade goods ... such as flints, mirrors, silver or brass ornaments ... gave the English the advantage ... in 1670 ... Charles
Town was settled ... In 1686, the English settled Port Royal, South Carolina - the old Spanish outpost of St. Elena. The
Spanish responded by destroying the settlement, burning the English governor's mansion, and threatening Charles
Town itself. It was a final, futile gesture. ...".

By the 1740s, Oglethorpe had settled Savannah and the Georgia coast and was providing military support for English
traders in the Cherokee area. According to a history book by Junius Martin, a German Jesuit, Christian Priber, was
then active in the Cherokee area. Christian Priber planned to build a settlement in the Indian territory open to all
fugitives, servants, slaves, felons. His design was "to bring about a confederation of all the southern Indians, to inspire
them with industry, to instruct them in the arts necessary to the commodities of life, and, in short, to engage them to
throw off the yoke of their European allies of all nations." Oglethorpe's forces considered Christian Priber to be an
agent of the French seeking to alienate the Indians from the English traders, so they arrested him and brought him
under guard to be examined by Oglethorpe. Oglethorpe found him to be an excellent linguist, speaking English, Dutch,
French, Latin and Indian, and to have in his possession two manuscripts: a dictionary of the Cherokee language to be
published in Paris; and a book entitled Paradise, containing priciples for a commonweath based upon natural rights.
Therefore, Oglethorpe imprisoned Christian Priber at Frederica for life, and the remains of Priber and his books are
now only dust.

The English became the dominant power in the area, with the United States of America succeeding to the English
position of power after the American Revolution of 1776.

Despite the efforts of the Spanish and English colonialists, the North American Indian cultures did have effects on the
culture of the emerging US nation. For example, the first words of the US Constitution,

We the People ...

are, as noted by David B. Kelley, a direct translation from the Iroquois constitution, which is 250 years older than the
US Constitution.

Jedidiah Morse's 1796 Map of Georgia

http://hawk.hama-med.ac.jp/dbk/kelley.html
http://www.cviog.uga.edu/Projects/gainfo/histcountymaps/ga1796map.htm
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showed that what is now Lowndes County was in 1796 called Tallasse. According to a Tallahassee web page "...
"Tallahassee" is an Apalachee Indian word meaning "old town" or "abandoned fields". The Apalachee Indians lived
throughout the panhandle from 500 through the 1600s. ... The Apalachee Indians left and the area became an
abandoned village, thus it was called "Tallahassee". When Florida became a territory of the United States in 1822, both
St. Augustine and Pensacola, the major cities in Florida at the time, competed to be the Capital. Unable to come to an
agreement, it was decided to locate the Capital at a point between the two cities. Tallahassee's tall hills attracted the
search party, and in 1824 the City of Tallahassee was created, with a log cabin capital was quickly built. ...". Perhaps
"Tallasse" on the 1796 map refers the attitude of Atlantic/Savannah/Altamaha Georgians of that time toward much of
South Georgia. According to a Wayne County, Georgia, history web page, "... Wayne County was created in 1803.
The county boundaries have changed many times since the original "Tallassee Strip" (sometimes stated as Tallahasee
and other spellings), a ... strip of land spanning from the Altamaha River to the St. Mary's River. ...", and, according to
a Fort Gaines, Georgia, web page "... March 12, 1814 ... marked the end of the Creek War of 1813-14. This war in
effect was a diversionary tactic fought at the same time that the War of 1812 was going on between the US and
England. As cost of fighting the war, General Jackson demanded 20 million acres of land from the Creeks. ... The
surveyors ... mapped the boundaries of a new territory they dubbed the "Tallassee Territory," and offered this area to
the State of Georgia. The legislature initially refused it, calling it "a sterile and unprofitable land." ...[in]... the First
Seminole War ...[in]... 1817 ... Generals Jackson and Gaines again were called on to quell the hostile natives. Jackson,
without direct authority, marched deep into Spanish Territory ... At the end of the war, the Tallassee Territory was
again offered to the state of Georgia and the state reluctantly agreed to accept it. Still, a minority report was filed
stating that it would be unwise to spend the people's money trying to develop a country which God Almighty Himself
had left in such an unfinished condition. Then, under an act of the Georgia legislature on December 15, 1818, the
Tallassee territory was divided into the original counties of Early, Irwin, and Appling ... all the numbers of the various
land lots were placed on separate pices of paper in a large container in the state capitol (then located in Milledgeville).
Beginning in 1819 random drawings for the land lots were then sold. The cost of a drawing varied from time-to-time
but was approximately $12. ...".

Irwin County was named for former Georgia Governor Jared Irwin. According to a web page: "... Irwin, Jared
(1750-1818) Born in Georgia, 1750. Delegate to Georgia state constitutional convention, 1789, 1798; member of
Georgia state legislature, 1790; Governor of Georgia, 1796-98, 1806-09. Died March 1, 1818. Interment somewhere in
Washington County, Ga. ...[There was also a younger Jared Irwin]... Born in Georgia, January 19, 1768. Democrat.

http://talgov.com/citytlh/history.html
http://www.rootsweb.com/~gawayne/waynhist.htm
http://www.fortgaines.com/hnarrative.shtml
http://politicalgraveyard.com/bio/irwin.html
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Member of Pennsylvania state house of representatives, 1811; served in the U.S. Army during the War of 1812; U.S.
Representative from Pennsylvania 10th District, 1813-17. In 1817, assisted in the establishment of a short-lived
revolutionary government on Amelia Island, Fla. Died in Fernandina, Nassau County, Fla., September 20, 1818. Burial
location unknown. ...". According to an AmeliaNow web page: "... Amelia Island is ... the only U.S. location to have
been under eight different flags.

French 1562-1565 ... The Island's first recorded European visitor was the French Jean Ribault on May 3, 1562.
He named the island "Isle De Mai." ...
Spanish 1566-1763 ...[and]... 1783-1821 (with 3 interruptions) ... The Spanish under Pedro Menendez defeated
the French and founded St. Augustine in 1565. ... The mission and settlement were destroyed in 1702 by the
English. Oglethorpe renamed the Island "Amelia" after the daughter of George II. ...
English 1763-1783 ... The Island became known as "Egmont" from Earl of Egmont's large indigo plantation. ...
Patriots ... With secret U.S. blessings, the so-called "Patriots of Amelia Island" overthrew the Spanish and
hoisted their own flag on March 17, 1812. They replaced it with the U.S. flag the next day but Spain demanded
return of the island. The Spanish completed Fort San Carlos in 1816.
Green Cross of Florida ... To liberate Florida from Spanish control, Sir Gregor MacGregor seized Fort San
Carlos in June 1817 and hoisted his Green Cross standard. After his withdrawal, the Spanish attempted to regain
control but were repelled by forces led by Jared Irwin and Ruggies Hubbard.
Mexican Rebel Flag ... Irwin and Hubbard were joined by the pirate Luis Aury, who gained control and raised
the Mexican rebel flag. U.S. troops occupied the island in December 1817 and held it "in trust for Spain."
United States 1821 to present (with one interruption) ...
Confederate ... Confederates took over Fort Clinch in April 1861, but Federal troops regained it March 3, 1862,
and occupied Fernandina for the duration of the War. ...".

 

According to an 1822 Anthony Finley Co. Map of Georgia,

http://www.amelianow.com/summer99-400years.htm
http://www.cviog.uga.edu/Projects/gainfo/histcountymaps/ga1822map.htm
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the North West Corner of Georgia was Cherokee Indian Territory, but South Georgia west of Camden County had
been ceded to Georgia and in 1818 the counties of Early, Irwin (including what is now Lowndes), and Appling
(including the Okefenokee Swamp) had been formed.

According to H.S. Tanner's "Map of United States of America," 1834,

http://www.cviog.uga.edu/Projects/gainfo/histcountymaps/ga1834map.htm
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Lowndes County included the Withlacoochee and Alapaha Rivers, which combine with the Suwanee River of
Lowndes's eastern neighbor Ware County (including the Okefenokee Swamp) to flow as the Suwanee River to the
Gulf of Mexico. Its County Seat was then at Franklinville. By 1855 ( 1855 map from a Carl Vinson Institute of Government, University of

Georgia, web page )

Clinch County had been formed from parts of Lowndes and Ware Counties; Franklinville had, like the Spanish
settlement at Ocean Pond, disappeared; and, according to a Valdosta - Lowndes County Chamber of Commerce web
page: "... the ... county seat ... was moved to Lowndesville (the name of the town was later changed to Troupville). ...".
According to a Wikipedia web page: "... Valdosta was founded in 1860 by residents of Troupeville, Georgia.
Troupeville was a steamboat landing on the Withlacoochee river, but when the Gulf and Atlantic railroad was built
four miles away, the inhabitants simply picked up the town and moved it to the railroad. There are still buildings in
Valdosta that made the move. The now virtually abandoned Troupeville had been named after Gov. George Troupe.

http://www.cviog.uga.edu/Projects/gainfo/histcountymaps/lowndes1855map.htm
http://www.cviog.uga.edu/Projects/gainfo/histcountymaps/lowndes1855map.htm
http://www.valdostachamber.com/mod.php?mod=userpage&menu=1510&page_id=94
http://www.valdostachamber.com/mod.php?mod=userpage&menu=1510&page_id=94
http://216.239.57.100/search?q=cache:cYsN5PX84-0C:www.wikipedia.org/wiki/Valdosta,_Georgia+Withlacoochee+Georgia&hl=en&ie=UTF-8
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Valdosta was named after Troupe's estate, "Val d'Aosta", which itself was named after a mountainous region in Italy.
Valdosta was once the center of long-staple cotton growing in the United States until the boll weevil finally killed the
crop in 1917 and agriculture turned to tobacco and pine trees. The world's second Coca-Cola bottling plant is in
Valdosta. ...".

Meanwhile, in 1829, the State of Georgia had passed an act incorporating much of the Cherokee Nation, declaring the
laws of the Cherokee Nation to be null and void, and making it a crime to encourage any Cherokee to resist removal.
The US Supreme Court declared such Georgia laws to be unconstitutional, but the US president Andrew Jackson
refused to enforce the ruling. The State of Georgia initially designated all the land as Cherokee County, but by 1834,
according to H.S. Tanner's "Map of United States of America," 1834,

a number of counties had been formed from it, including Cass County. The State of Georgia had distributed the land in
the area by land lottery, in 40 acre lots where there was thought to be gold and in 160 acre lots for other land. The
southern and eastern parts of Cass County (now known as Bartow County) were in the 40 acre gold lotteries. By 1838,
most of the Cherokees (about 15,000) still remained, so General Winfield Scott (under US president Martin van Buren,
who had been vice president under Andrew Jackson) forcibly removed them to Indian Territory in the Western US.

In 1837, Jacob Stroup, whose ancestors were iron workers in Germany, Pennsylvania, and the Carolinas, built iron
works in Cass County along the Etowah River near Stamp Creek, upstream from Pine Mountain. Jacob's son Moses
Stroup took over the Stamp Creek iron works, and in 1844 Jacob built another iron works on Allatoona Creek, just to
the south of Stamp Creek. Around 1846, Jacob Stroup died, and Mark Anthony Cooper (who was graduated from what is now
the University of South Carolina, read law in Eatonton, Georgia, and there in 1821 began to practice law and lend money; and who was named for
his great-great-grandfather Mark Anthony who around 1689 arrived on a British ship in New Kent County, Virginia, worked off his debt for
passage, then opened a mill and trading post near the head of the James River, and whose grandson Thomas Cooper, grandfather of Mark Anthony
Cooper, moved to Georgia after the Revolutionary War to get free land - see a biography, ), who as the States Rights Democrat
candidate had lost the 1843 race for Governor of Georgia, bought a half interest in the Etowah River iron works.
Cooper and Stroup expanded the Etowah operations and brought in a New York merchant, Leroy Wiley, as a one-
third owner and as an open account supplier of wholesale goods. Stroup had insufficient credit to carry the debts of the
expanding operation, so Stroup was pushed out and Cooper took over the Stroup one-third interest. Around 1852
Wiley called on Cooper to pay the growing debt of the Etowah operations. When Cooper could not pay, Wiley turned
the Etowah operations over to Cooper and demanded full debt payment within 3 years. Cooper paid the debt by
borrowing $100,000 from friends in the area.

http://www.regione.vda.it/
http://www.regione.vda.it/
http://www.cviog.uga.edu/Projects/gainfo/histcountymaps/ga1834map.htm
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In 1860, Cooper as the sole owner of the Etowah operations investigated arms manufacturing techniques in
Whitneyville, Connecticut, and proposed to the Governor of Georgia that the Etowah operations could manufacture
arms for Georgia and other states. Even before the 1860 USA presidential election, won by Lincoln, Cooper's son put
on Pine Mountain (which Cooper called Mount Anthony) "the first disunion flag of the Southern Confederacy".

According to a Henry Repeating Arms Company web page: "... Benjamin Tyler Henry ... conceived the first practical,
lever action repeating rifle. Patented in 1860, the Henry gave a single man the firepower of a dozen marksmen armed
with muzzle-loading muskets. ... The original Henry factory [was] in New Haven, Connecticut. ...".

When Cooper was investigating arms manufacturing in Connecticut, he apparently overlooked the importance of the
1860 Henry, and by failing to produce similar arms for the Confederate army, Cooper helped doom the Confederate
cause.

However, the US Army's Ordinance Department duplicated Cooper's error, thus lengthening the Civil War: According
to a Weapons of the Civil War web page: "... Repeating rifles had been invented prior to the beginning of hostilities,
but the US Army's Ordinance Dept dismissed the new inventions because it was thought that troops would waste
ammunition and the operating mechanisms might be a maintenance problem. Instead, the Ordinance Dept put its faith
in the single-shot muzzle-loading rifled musket ... It was not until late 1863 that many federal soldiers received army
issued repeating rifles ... such as ...[the 1860]... Henry rifle ...".

According to The University of Georgia Libraries, "... Governor Joseph Brown of Georgia called for a special
election to be held on January 2, 1861 to choose delegates to a state convention to decide if the state should
secede. The secessionist forces won the election by a vote of 50,243 to 37,123 and controlled the majority of the 301
delegates that met in Milledgeville on January 16, 1861. The secessionists forces were led by Gov. Brown, the Howell
brothers, T. R.R. Cobb and Robert Toombs. Alexander Stephens, the United States Senator from Georgia, led the
opposition. ... On January 19, 1861, the formal Ordinance of Secession ... passed by a vote of 208 to 89, and Georgia
dissolved its ties with the Union. ...". However, according to an article by Randy Golden in About North Georgia, "...
Voting for politicians who are either in favor of "immediate secession" or "co-operationist," the people of Georgia go
to the polls across the state. In north Georgia the areas near larger cities are for immediate secession. Floyd
County, the area around Rome, votes 3 to 2 in favor of secession. Clarke County, the area around Athens, votes 3 to 1
in favor of secession. However, Murray County was more typical of north Georgia. They vote 3 to 1 in favor of the
co-operationist candidate. ... Until the 1970's the vote for secession had been listed as 50,243 in favor of secession to
37,123 against. In 1972 the Georgia Historical Society attempted to recreate the vote because of abnormalities that had
been noticed in some counties. For example, Forsyth and Cobb Counties showed a higher vote count than for the hotly
contested presidential elections two months previous, an unlikely scenerio. Using contemporary sources, mostly local
newspapers, the society concluded that the margin for the vote was razor-thin, and it was a vote against secession.
The final vote on January 2, 1861 was 42,744 in favor of co-operation and 41,717 in favor of immediate
secession. ...". According to the History of Bartow County, Georgia - Formerly Cass - "... Cass went overwhelmingly
against disunion at the State Convention on January 16, 1861. The three representatives, Turner H. Trippe, H. F. Price,
and W. T. Wofford, from this [Cass] county voted "nay" on every vote cast, but as loyal Georgians they accepted the
situation and at once volunteered for Confederate service. It was the irony of fate that Cass should suffer more than
any other county in north Georgia during the years of '64-'65. ...".

Following the vote of the convention (shown county by county on this map

http://www.henryrepeating.com/history.cfm
http://members.tripod.com/~ProlificPains/wpns.htm
http://www.libs.uga.edu/darchive/hargrett/bits/ord.html
http://www.ngeorgia.com/history/secession.html
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modified from an Encyclopaedia Britannica map. The map does not show data for all counties, so I have added the Cass County vote for union.
Note that Lowndes County (Withlacoochee and Alapaha Rivers) voted for secession, but its eastern neighbor Clinch (formerly part of Ware)
(Suwanee River and Okefenokee Swamp) voted for union. rather than the vote of the people, Georgia joined the Confederate
States of America.

Acccording to a 26 April 2003 AP article in The Atlanta Journal-Constitution: "... The Georgia Legislature approved a new state flag
...

... Next March [2004], Georgia voters will choose between ...[it]... and the current Georgia flag. ...". Acccording to a 9
April 2003 article by Jim Galloway and Carlos Campos in The Atlanta Journal-Constitution: "...[The]... new state flag ...[is]... based on
the first national banner of the Confederacy, commonly referred to as the "Stars and Bars." ...[ plus the state seal, the
words "In God We Trust", and a 13th star ]... The ... action almost certainly means a limited life for [ the current state
flag, ] the blue state banner

raised in 2001, by an act of the Legislature at the insistence of Gov. Roy Barnes [who was defeated by Gov. Sonny
Perdue in November 2002] ...".

 

In 1862, the CSA War Department paid Mark Anthony Cooper $400,000 in CSA bonds for the Etowah Manufacturing
and Mining Company, which was transferred to Quimby & Robinson of Memphis, Tennessee. Cooper, who retained
about 200 acres on the Etowah River as his home farm, paid his debts with some of the CSA bonds, and had over
$200,000 CSA remaining for himself.

In 1864, USA General William Tecumseh Sherman destroyed the Etowah operations on his way

http://www.britannica.com/
http://www.ajc.com/metro/content/metro/politics/0403/26legflag.html
http://www.accessatlanta.com/ajc/metro/politics/0403/09legflag.html
http://www.accessatlanta.com/ajc/metro/politics/0403/09legflag.html
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(War Is Hell, painting by Mort Kunstler, 2001, Booth Westen Art Museum)

to Atlanta. According to a Henry Repeating Arms Company web page: "... With its reliable .44 caliber rimfire metallic
cartridge, the [1860] Henry [lever-action repeating rifle] produced a rapid and highly accurate fire. ... The incredible
firepower unleashed by the Henry is evident in [Union] Major William Ludlow's account of the [1864] Battle of
Al[la]toona Pass. ...

[ detail from Allatoona Pass, painting by Don Troiani, Booth Westen Art Museum - note use of bandanna to hold hot metal barrel-magazine - It  was not until 1866 that an insulating
wooden stock was added under the barrel-magazine. ]

... "What saved us that day was the fact that we had a number of Henry rifles," wrote Major Ludlow. "This company of
16 shooters sprang to the parapet and poured out such a multiplied, rapid and deadly fire, that no men could stand in
front of it and no serious effort was made thereafter to take the fort by assault." .... After an encounter with the 7th
Illinois Volunteer Infantry, which had the good fortune to be armed with Henrys, one Confederate officer is credited
with the phrase, "It's a rifle that you could load on Sunday and shoot all week long." ...".

Had Leroy Wiley, the New York merchant, seen the Civil War coming and cashed out for USA dollars during 1852-55
?

On 26 April 1865, Confederate Gen. Johnston surrendered the CSA forces of Georgia, Florida, and the Carolinas to
USA Gen. Sherman, effectively ending the American Civil War.

Cooper's $200,000 in CSA bonds became worthless.

According to a biography, Cooper "... turned to the public sector for a job. ...", and later became a Georgia State
Senator.

Post-war bitterness led to Cass County (named for Lewis Cass, a Unionist from Michigan) being renamed Bartow County, for
Francis Stebbins Bartow of Savannah (a lawyer educated at the University of Georgia and Yale Law School) who was killed by a
rifle shot at the first Battle of Manassas in July 1861.

After the Civil War, through World War I, World War II, the Korean War, and into the 1960s, the area was actively
mined.

http://www.boothmuseum.org/
http://www.henryrepeating.com/history.cfm
http://www.boothmuseum.org/
http://politicalgraveyard.com/bio/bartl-batem.html#RCW0YFPPU
http://www.cviog.uga.edu/Projects/gainfo/tdgh-sep/sep06.htm
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Among the substances used in shielding tests at the detonation of the first nuclear fusion bomb on 1 November 1952 at
the Pacific atoll of Enewetak at the Pacific atoll of Enewetak was Limonite (Fe2O3+H2O) shipped by Frank Smith
(my father) from Bartow County.

During the 1960s, the steel mills in Birmingham and Gadsden, Alabama, began to buy their Iron ore from Africa and
South America, and quit buying Iron ore from Georgia. Since then, there has been no active Iron ore mining. Interstate
Highway I-75 was built through the area in the 1970s.

Before he died, my father, Frank Dodd Smith, made some comments on the history of mining in the area.

Geochemical anomalies indicate that the Iron and Manganese oxide and hydrated oxide ores that were mined near the
surface are weathered residue of a massive sulfide body at greater depth. There are also indications that, at even
greater depths, there may be deep natural gas deposits associated with the Appalachian Overthrust Belt.

The Southern end of the Property is at Pumpkinvine Creek near the Pumpkinvine Pivot Point of the Cartersville Fault,
where the fault line turned Northward toward Tennessee after running Easterly-NorthEasterly from Alabama. On the
Etowah River, just West of where Pumpkinvine Creek flows from the East into the Etowah River and just North of the
Cartersville Fault, the Etowah Mounds were built about 1,000 years ago.

On this geological map

the Etowah Mounds are on the Western edge of the orange /////// cross-hatched area immediately North of the
Cartersville Fault, and the Property is on the Eastern edge of the same area.

If you go upstream along Pumpkinvine Creek from the Etowah River, you go Easterly until you reach the area of the
Pumpkinvine Pivot Point of the Cartersville Fault. Since Pumpkinvine Creek itself pivots and changes direction there,
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if you continue upstream you turn around and go SouthWesterly along a fault line roughly parallel to and
SouthEasterly of the Cartersville Fault.

Volcanic activity marked the Cartersville Fault Pumpkinvine Pivot Point. It looks to me as though the volcanic activity
was concentrated in the area from the Pumpkinvine Pivot Point at the SouthWest to near Tate in Pickens County at the
NorthEast (on the map above, including but not limited to the bright yellow areas). The Pumpkinvine Pivot Point
reminds me of Pivot Points between Island Arc Segments, such as today's Pivot Point near Denali at the end of the
Aleutian Island Arc.

From its Pumpkinvine Pivot Point, the Cartersville Fault runs SouthWesterly into Alabama.

It runs Northerly along the Western boundary of the Great Smoky Mountains up to Tennessee, and then in Tennessee
it runs NorthEasterly along the NorthWestern boundary of the Great Smoky Mountains.

The Pumpkinvine Pivot Point is the SouthWestern terminal point of the Great Smoky Mountains.

From its Pumpkinvine Pivot Point, the Cartersville Fault runs North into Tennessee until it meets the NY-AL Magnetic
Lineament near the Southern end of the 300-kilometer Eastern Tennessee Seismic Zone, whose seismicity from 1981
to 1992 is shown in the following figure from Science 264 (29 April 1994) 686-688:

On 29 April 2003, I felt the strongest earthquake ever recorded in the Eastern Tennessee Seismic Zone.
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Since the SouthWestern end of the Clingman Magnetic Lineament is at the Cartersville Fault near Pine Log Mountain,
North of the Pumpkinvine Pivot Point, the South-North segment of the Cartersville Fault connects the Clingman
Magnetic Lineament with the NY-AL Magnetic Lineament.

The area around the Cartersville Fault between the Clingman Magnetic Lineament near Pine Log Mountain at the
North and the Pumpkinvine Pivot Point at the South is known as the Cartersville Mining District.

From the Eastern Tennessee Seismic Zone, the Cartersville Fault runs NorthEasterly into and beyond New York.

The Cartersville Fault can be traced to the SouthWest into Alabama, where it is covered by Coastal Plain sediments.

From a Global perspective, the Cartersville Fault is a prominent part of the Appalachian Mountains.

The earliest (over 4,000 million years ago) configuration of Earth's continents is not well known, but, according to a 25
March 2002 article by David Whitehouse on the BBC: "... Professor John Rogers, of the University of North Carolina,
US, ... said: "Starting at about 1.8 billion years ago, all of the continents existing at that time began to collide into a
single land area. ...

... I named the supercontinent Columbia because some of the best evidence for its existence is in the Columbia River
region of western North America ...". ... Columbia began to break up about 1.5 billion years ago, and its fragments
then moved around the Earth independently for several hundred million years. ... About a billion years ago, however,
the fragments came together again to form a new supercontinent, dubbed Rodinia. ...

http://news.bbc.co.uk/hi/english/sci/tech/newsid_1892000/1892869.stm
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1892000/1892869.stm
http://news.bbc.co.uk/hi/english/world/
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[A reconstruction from UTIG Plates Project)

shows the configuration of Rodinia.]

 

... This lasted until about 700 million years ago, before it too broke into several fragments. ... these chunks moved
independently until about 250 million years ago, when yet another supercontinent emerged, now called Pangea. ...

... This began to break up almost immediately to form the world's present array of continents. ...".

Around 515 million years ago, the Iapetus Ocean began to open along the Eastern Coast of North America, the
Appalachian Mountains began to form, and the number of life forms expanded in the Cambrian Explosion (see web
abstract and links to figures from Ian Dalziel's paper Neoproterozoic-Paleozoic Geography and Tectonics, Geological Society of America
Bulletin,1997, vol. 109, no. 1, p. 16-42).

http://www.ig.utexas.edu/research/projects/plates/750.html
http://www.ig.utexas.edu/staff/ian/abstracts/npz.gsa.htm
http://www.ig.utexas.edu/staff/ian/abstracts/npz.gsa.htm
http://www.ig.utexas.edu/staff/ian/abstracts/npz.gsa.htm
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The volcanic activity at the Pumpkinvine Pivot Point of the Cartersville Fault occurred during their formation. Here is
an outline of the history of the Appalachian Mountains:

PreCambrian Eastern North America had some siliclastic sediments from erosion of the continental interior.

In the early Cambrian, seas encroached on the Eastern margin of North America, producing a huge Carbonate
platform, somewhat like the present-day Bahama Banks, but much larger.

About 470 million years ago, in the middle Ordovician (the time of the first vertebrates, the sharks), Carbonate
deposition stopped and was replaced by Black Shales and turbid sediments from the Taconic Island Arc lying to the
SouthEast, somewhat like present-day Japan lying East of China and Korea, with Volcanic activity.

By the end of the Ordovician, about 440 million years ago, North America collided with the Taconic Island Arc,
producing the First Cycle of the Appalachian Mountains and adding to North America the land of Southern New
England. About the same time there was a massive extinction of marine life, probably caused by glaciation when the
Gondwanaland supercontinent containing Africa, South America, India, Antarctica, and Australia, moved to the South
Pole (which was then located in the present-day Sahara desert).

During the Silurian, from 440 million years ago to 410 million years ago, the First Cycle of the Appalachian
Mountains eroded, and Eastern North America became flat and flooded with seas producing Carbonates and some
Quartz sand.

The Second Cycle of Appalachian mountainbuilding began about 400 million years ago, extending through the
Devonian (410 to 360 million years ago). At the end of the Devonian there was a massive extinction of marine life,
probably caused by glaciation when the Gondwanaland again moved to the South Pole (which was then located in
present-day South America).

The Second Cycle of Appalachian mountainbuilding continued into the Carboniferous (360 to 300 million years ago,
when the first amphibians lived on land, as did lots of tree-ferns and insects).

The Second Cycle of Appalachian mountainbuilding involved the Avalon Isand Arc, which was similar to the Taconic
Island Arc. Avalon's collison added Northern New England to North America. Avalon may not have merely collided
with North America, but may have been caught between North America and the Western African part of
Gondwanaland that had occurred by about 300 million years ago, a time of Volcanic activity at the Pumpkinvine Pivot
Point based on dates of amphibolites of the Pumpkinvine formation, about 313 million years ago give or take about 10
million years.

http://everest.hunter.cuny.edu/bight/highland.html
http://everest.hunter.cuny.edu/bight/highland.html
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Over the next 50 million years or so, up to about 250 million years ago, North America and Africa continued to be
compressed together, much as India and Asia are compressed today at the Himalaya Mountains, and as Italy and
Europe are compressed today at the Alps. One consequence of this compression is that the Southern Inner Piedmont
metamorphic rocks were overthrust hundreds of kilometers inland over the fold-and-thrust Valley and Ridge
sedimentary rocks. Grandfather Mountain, North Carolina, is a geological window where the overthrust rocks have
been worn away by erosion, exposing at the surface the underlying older rocks. At the same time, there was Volcanic
activity, igneous plutons were emplaced in the Piedmont, and the surface Valley and Ridge was being further
deformed by folding and thrusting.

On the above section, Fig. 3 from Oliver's 1982 Science article, the Cartersville Fault is shown between the Valley and
Ridge and the Blue Ridge.

During this period from 300 to 250 million years ago, the part of North America lying West of the Appalachians was,
from time to time, covered by seas, and there was an Ice Age.

By about 250 million years ago (which was about one Galactic Year ago, since the Sun orbits the Milky Way Galaxy
with a period of about 200 million years), the Ice Age ended, from 75 to 90 percent of the species and 60 percent of
the families of sea life became extinct (the Permo-Triassic Extinction, caused by an Earth-Comet collision).

http://www.grandfather-mountain.com/general/geology/GMwindow.htm
http://www.grandfather-mountain.com/general/geology/GMwindow.htm
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At the time of the Permo-Triassic Extinction, Siberia and Central Russia had become attached to Europe, which was
attached to Greenland, which was attached to North America, South America, and Africa, which was attached to India
and Antarctica, which was attached to Australia. All this land mass of Pangaea stretched from Siberia at the North
Pole to Antarctica at the South Pole. Both poles were cold, sea levels were low, there were only small areas of shallow
seas, and the land mass blocked ocean currents. All these factors may have contributed to the Permo-Traissic
Extinction..

According to a 22 February 2001 BBC article by David Whitehouse: "... Atoms from a star trapped inside molecular
cages of carbon ... (Image: University of Washington) ...

prove that Earth's biggest mass extinction - an event 251 million years ago - was triggered by a collision with a comet
or asteroid. ...[ Science 291 (23 February 2001) 1530-1533 ]... The researchers believe these particular fullerenes are
extraterrestrial because ...[ as the researchers say in their paper "... Fullerenes (C 60 to C 200 ) from sediments at the
PTB contain trapped helium and argon with isotope ratios similar to the planetary component of carbonaceous
chondrites. ..." ]... The telltale fullerenes were extracted from sites in Japan, China and Hungary, where the
sedimentary layer at the boundary between the Permian and Triassic periods had been exposed. ... the fullerenes were
found at very low concentrations above and below the boundary layer, but they were found in unusually high
concentrations at the time of the extinction. ... Researchers estimate the comet or asteroid was 6 to 12 km (3.7 - 7.4

http://news.bbc.co.uk/
http://www.sciencemag.org/
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miles) across, or about the size of the asteroid believed responsible for the extinction of the dinosaurs 67 million years
ago. ... The scientists determined the size based on two factors - if the body was smaller than 6 km (3.7 miles) the
effects would not have been global; if it were larger than 12 km (7.4 miles) there would have to be more gas-laden
fullerenes distributed around the world. ... Researchers believe that the impact and rapid extinction occurred
simultaneously with some of the most extensive volcanic activity the world has ever seen: enough lava to cover the
entire planet with 3 metres (10ft) of it, oozed out of the ground in Siberia in less than one million years. These changes
wiped out 90% of all marine species and 70% of land vertebrates. ... The mass extinction of 251 million years ago was
the greatest on record. Many fossils below the boundary, such as trilobites, which once numbered more than 15,000
species, are completely absent above it. ...". According to a 22 February 2001 space.com article by Rob Roy Britt: "...
the object that slammed into Earth 251 million years ago ... may have been a comet ... and hence left behind only small
quantities of iridium. Comets travel at greater speeds, and if it were a comet, it may have been on the small end of the
size estimate in the report. A small, fast-moving comet could generate the same destruction as a larger, slower
asteroid. ...".

After the Permo-Triassic Extinction of about 250 million years ago, life on land began to be dominated by Conifers
and Dinosaurs. About 200 million years ago, massive volcanic lava flows occurred in the Central Atlantic Magmatic
Province, forming what are now the Hudson River Palisades and parts of the Amazon Basin, Spain, and Western
Africa. Over the next 150 to 200 million years or so, compression between North America and Africa relaxed and a
Rift Valley (similar to the present-day East Africa Rift Valley and the southeast USA Sequatchie Valley) formed,
separating them at their present-day margins and creating the Atlantic Ocean between them. Small Aborted Rift
Basins, including the Newark Basin and the Connecticut Basin,

were also formed at that time. Volcanic formations of the Aborted Rift Basins include the Hudson River Palisades in
the Newark Basin and the Sleeping Giant of Hamden, and East and West Rocks of New Haven, in the Connecticut
Basin.

By about 150 million years ago, the continents looked about like this:

http://www.space.com/
http://everest.hunter.cuny.edu/bight/newark.html
http://everest.hunter.cuny.edu/bight/newark.html
http://everest.hunter.cuny.edu/bight/newark.html
http://everest.hunter.cuny.edu/bight/newark.html
http://everest.hunter.cuny.edu/bight/newark.html
http://www.yale.edu/ynhti/curriculum/units/1995/5/95.05.01.x.html
http://www.yale.edu/ynhti/curriculum/units/1995/5/95.05.01.x.html


Cartersville and Bartow County, History and Geology

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/location.html[4/16/18, 1:20:12 AM]

 

By 65 million years ago, South America, Antarctica, and India had also substantially separated from Africa, and the
Atlantic Ocean extended from the far North through the Equator to the far South and was connected with the ancestral
Indian Ocean. Also about 65 million years ago, the volcanic Deccan basalt flows occurred in India and an asteroid
impacted the Earth in the Yucatan Peninsula, Mexico. Dinosaurs became extinct, and mammals became prominent land
animals.

Shortly after the Cretaceous ended, about 50 million years ago, the Tethys Ocean began to close and the continents
looked like this:

During the past 100 million years, Cuba moved from the Pacific Ocean to collide with North America near Florida.
Now, Cuba is a tropical island colliding with North America, somewhat as most of Connecticut was a tropical island
colliding with North America somewhat over 400 million years ago.

By 50 million years ago, Cetaceans appeared in the oceans, and by 20 million years ago, large-brained Dolphins
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appeared.

By 3 million years ago, the ancestral human Homo succeeded Australopithecus in Africa. Now humans can travel and
communicate globally, so that in some ways North America and Africa are reunited as part of Earth's Global
Community, which is evolving to resemble the noosphere of Pierre Teilhard de Chardin.
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Tony Smith's Home Page

[ photo by Ashley Pierce ]

was Off the Web

for a while, but

Now It's Back.
 

Here is what happened:

For over 5 years, my web pages have expressed my personal thoughts and opinions on subjects ranging
from "Abyssinian Highlands" to "Zarathustra", and some things in between, such as the Truth Quark

Mass.

In March of 1999, The Oriental Institute of The University of Chicago objected to my use of some
images from their web pages, even though I had given explicit credit to them.

I disagreed with their interpretation of the law, and asked them to put me in contact with The University
of Chicago's Legal Services Department for discussion about the law.

The University of Chicago's Legal Services Department did NOT contact me directly to discuss the law.

Instead, they contacted the administrators of a web server containing my site and demanded that the
material in question be removed. That cowardly tactic succeeded, and  

I then removed my pages (which had grown to almost 900 files containing over 26 MB of data) from that
Web Site.

I was very unhappy that it seemed to me that the Web was not what it used to be (an open forum for free
exchange of ideas and information);

rather,
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that the Web had become a commercial institution in which Money is more important than Truth.

 

However, I did not give up in the hope that there might exist an Internet Service Provider with the
courage to let me assert my right of fair use, and

I am happy to say that I have found a courageous ISP, and that my Web Pages now, in April 1999,
have a home at URL

http://www.innerx.net/personal/tsmith/

 

 

This makes me very happy, especially since my web pages are dedicated to the memory of my parents,
Billie Ham Smith (26 September 1915 to 29 August 1995) and Frank Dodd Smith (19 December 1906 to
17 September 1986). I hope - and believe - that their Spirits live on, and I am happy that the Ideas on my

web pages may also be living on.

 

http://www.innerx.net/personal/tsmith/
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Tony Smith's Home Page

Sources for Audio Files (non-commercial fair use of excerpts from CDs, etc., that I bought and paid for):

Ididitmyway.mp3 - excerpts from The Very Best of Frank Sinatra, Reprise Records 1997.
NewYorkNY.mp3 - excerpts from The Very Best of Frank Sinatra, Reprise Records 1997.
2kly.au - excerpts from 2,000 Light Years from Home, Rolling Stones, Rolling Stones Live at the MAX (Steel
Wheels tour - 1989), Polygram Video 1991
B111.au - excerpts from Beethoven Op. 111, Piano Sonata No. 32 in C minor, movement 2, Glenn Gould,
Masterworks Portrait 1986
vGrFx.au - excerpts from Beethoven Op. 130, Grosse Fugue in B flat major, Melos Quartett, Deutsche
Grammophon 1986
GrFx.au - excerpts from Beethoven Op. 134, Grosse Fugue in B flat major, per piano a quattro mani, Daniel
Barenboim, Alfred Brendel, Arkadia 1991
mesEMSxx.au - excerpts from Beethoven Op. 135, String Quartet in F major, movement 4, Muss es sein? Es
muss sein!, Melos Quartett, Deutsche Grammophon 1986
TonySmith.au - sounds by Mandarin v 1.1 Lieong Zheng, liedong@chem.columbia.edu, Nov. 1993
TiRTtD.au - excerpts from Blade Runner - Rutger Hauer, Warner Brothers 1982
ReqAkira.au - excerpts from Requiem - Akira original soundtrack, JVC 1990
vodoch1.au - excerpts from Voodoo Chile (Slight Return) (from Electric Ladyland) - Jimi Hendrix, the Ultimate
Experience, MCA 1993
vodoch2.au - excerpts from Voodoo Chile (Slight Return) (from Electric Ladyland) - Jimi Hendrix, the Ultimate
Experience, MCA 1993
Ogun.wav - excerpts from Sacred Rhythms of Cuban Santeria - Smithsonian/Folkways 1995
stingprof.mov - excerpts from The Professional - song Shape of My Heart by Sting - DVD Columbia Pictures
1994
VeganHE.mp3 - excerpts from Contact - dialogue Arroway and Hadden - Warner Bros. 1997
Mozart41s4.mp3 - excerpt from movement 4 of Jupiter Symphony, No. 41 in C major, KV 551, Philharmonic
Orchestra London, Mozart Edition Last Symphonies, zyx classic, Mediaphon
Georgiaglory.wav - downloaded from a netheaduniversity web page
Ramblin' Wreck from Georgia Tech - .au file made at Georgia Tech with the help of Adam Arrowood
DNA music - from a Rockefeller web page  
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On 18 February 1999

Julian Niles 
of the Center for the Study of Theoretical Stystems defended his Clark Atlanta University / Georgia Tech Ph.D. thesis

in Physics.

His presentation included animated gifs of vibrating Buckyballs of the type C60

 

and the type C78:

http://galaxy.cau.edu/Anguilla/anguilla.html
http://galaxy.cau.edu/ctsps/ctsps.html
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Buckyballs have since been used to determine that a comet impact may have caused the Permian-Triassic extinction.  
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This image from the 100th macZone catalog compares the Mac of 1986 with the Mac of 2000. I have used mostly
Mac since they came out in the early 1980s, both in my law work and my science work.

Now (July 2002) I have a PowerBook 165c; a PowerBook 3400c; an 8600/200 AV; a G3/399 MacOS X Server; a
Cube with a FlatPanel display; three CRT iMacs; two clamshell iBooks; two 12-inch rectangular iBooks; an eMac; and
a FlatPanel iMac whose screen has an aspect ratio of 1440 / 900 that is close to the Golden Ratio and whose
hemisperical body has area 2 pi (in units in which its radius is unity). All of them usually run MacOS 9, except for the
8600/200 AV which runs MacOS 8.6 and the PowerBook 165c which runs MacOS 7.1.

Although the Cube, the 12-inch iBooks, the eMac, and the FlatPanel iMac have MacOS X installed, I don't like the
Aqua interface so I usually run MacOS 9 on those machines.

For portability, I bought a 7-inch SONY VAIO PCG-U101 from Japan. It fits in a coat pocket,has 512 MB RAM and
a 30 GB hard drive, but it comes with Windows XP, not a Mac OS.

I wish that there were a Mac handheld, but as of now there is no such thing. I now have a Handspring with an
EyeModule camera and two Hewlett Packard 568 Jornadas (each with a 256-MB card that contains my entire web
site). The Handspring uses Palm OS, and my Macs can communicate with it via HotSync. Although the Jornadas use
Pocket PC 2002 instead of a Mac system, Virtual PC with Windows 98 allows me to transfer files between my Macs
and my Jornadas.

I like my Jornadas, and was unhappy to hear that after Hewlett Packard merged with Compaq, the combined company
decided to kill the Jornada in favor of keeping the iPAQ.

According to a 26 July 2002 article by Guy Kewney in The Register: "... a user of the iPAQ ... spent the last two years trying to get
Dixons and Compaq to admit that his model has a duff circuit ... I got onto a senior Dixons executive working in quality control,
and gave him a hard time. He seemed surprised I was bothering. "The iPAQ, you know what the problem with it is, surely? It
doesn't work." ... HP staff say they are appalled at what they are now finding about Compaq's attitude to customer concerns. One
executive, asking not to be quoted by name, said: "We don't do things like that in HP. If a product has faults, we withdraw it, we
replace it, we fix it, we produce a new rollout. It's terribly expensive! - so we don't launch a product till it's ready. But Compaq was
just producing faulty designs, and replacing them with untested updates." Faults in the iPAQ range are so many, it's not always
possible to be sure which of them is actually causing any particular malfunction. One of the worst problems has been the power
supply, say resellers, with most returns due to simple failure. But there have been so many revisions and so many updates, that it's
never really feasible to diagnose what is going wrong with any customer at any time, they say. And, they add, Compaq simply
wouldn't replace faulty ones. They would promise, say resellers, but when it came to acting, they just didn't. Today, we have the
new Jornada 928 announced. It is a Jornada - not just in name, but designed by HP. And the next edition will come out in Spring
2003, says Chaffard - and that will be branded Jornada too, and not iPAQ. HP is starting to understand that its original excitement
over the iPAQ brand was a hasty judgement, and wrong. Whether it's ready to acknowledge that it has to kill the iPaq yet, and go

http://www.maczone.com/
http://www.apple.com/
http://www.macintouch.com/
http://www.macosrumors.com/
http://www.ipaqpetition.com/
http://www.theregister.co.uk/content/54/26395.html
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with Jornada and the Jornada tradition, remains to be seen. ...".

 Two things that might bring me to make MacOS X my primary system would be:

if MacOS X could be given a GUI interface that looks like Platinum instead of Aqua; and/or
if Apple sold a Mac handheld or iPod with video and web browsing that could easily link to Mac computers
using MacOS X. - IN SEPTEMBER 2006, I LIKE OSX TIGER AND IPOD VIDEO.
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Calendar Time - Cycles:

Chinese Stem-and-Branch and Mesoamerican Tzolkin

Along with the Ho Tu, the 8 Trigrams, the I Ching, and the Lo Shu, 
the Stem-and-Branch Cycle of 60 pattern is a useful structure
for preserving and transmitting cultural and scientific knowledge. 

The first 24 + 10 years of the Stem-and-Branch Cycle of 60 that 
began in 1984 (after the first 78 cycles of 60 = 4680 years)
are: 

4681 (1984) year of Wood and Rat
4682 (1985) year of Wood and Ox
4683 (1986) year of Fire and Tiger   (Fire burns Wood) 
4684 (1987) year of Fire and Rabbit 
4685 (1988) year of Earth and Dragon (Fire's Ashes make Earth)
4686 (1989) year of Earth and Snake
4687 (1990) year of Metal and Horse  (Metal comes from Earth)
4688 (1991) year of Metal and Sheep
4689 (1992) year of Water and Monkey (Water tempers Metal)
4690 (1993) year of Water and Chicken
4691 (1994) year of Wood and Dog     (Wood grows from Water) 
4692 (1995) year of Wood and Pig     
4693 (1996) year of Fire and Rat
4694 (1997) year of Fire and Ox
4695 (1998) year of Earth and Tiger
4696 (1999) year of Earth and Rabbit
4697 (2000) year of Metal and Dragon 
4698 (2001) year of Metal and Snake 
4699 (2002) year of Water and Horse
4700 (2003) year of Water and Sheep
4701 (2004) year of Wood and Monkey
4702 (2005) year of Wood and Chicken
4703 (2006) year of Fire and Dog
4704 (2007) year of Fire and Pig

4705 (2008) year of Earth and Rat
4706 (2009) year of Earth and Ox
4707 (2010) year of Metal and Tiger
4708 (2011) year of Metal and Rabbit
4709 (2012) year of Water and Dragon
4710 (2013) year of Water and Snake
4711 (2014) year of Wood and Horse 
4712 (2015) year of Wood and Sheep     
4713 (2016) year of Fire and Monkey
4714 (2017) year of Fire and Chicken

The 12 animals of the cycle are shown 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/musPhysics.html#TCMM
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on stamps of the United States Postal Service issued in January 2005.  

The Stem-and-Branch cycle was used by Ta Nao to set 
up the Chinese Calendar that started about 4,700 years ago 
when Huang Di became the third of the Five Rulers. 
 
The Five Rulers, beginning with Fu Xi, were the first emperors 
of China's current historical period, which began 
after the turbulent period following the last Ice Age. 
 
The longest period covered by a Chinese calendar system 
is somewhat over 380,000,000 years,  
which is similar to a date described on Maya Stela D at Quirigua.  
It was calculated in the Daming Li (Great Brilliance Calendar) 
around 1200 AD as the Taiji Shang Yuan (Supreme Pole Superior Epoch) 
based on the time it takes for the Lunar synodic month 
to be in phase with the Solar tropical year.  
The relative periods must be known to make accurate 
predictions of Solar and Lunar eclipses. 
Since the periods are not commensurable in terms of Earth days, 
the more accurately you measure the periods, 
the longer the Epoch between times that the periods are in phase. 
 
About 700 AD, with less precise Solar tropical year 
and Lunar synodic month, the Dayan Li (Great Expansion Calendar) 
calculated the Superior Epoch to be 96,961,740 years, 
which is similar to a date described on Maya Stela F at Quirigua.   
 
During the 6th century AD, the precession of the equinoxes 
was estimated to be about 1 degree in 75 years, 
for a period of 365.25 x 75 = 27,393.75 years, 
a bit longer than the currently accepted value of about 26,000 years. 
 
About 26 BC, the Santong Li (Three Sequences Calendar) 
calculated the period of 23,639,040 years, 
which is about the time that Dolphins with large brains appeared, 
as the least common multiple of 
138,240 years 
derived as the period of conjunctions of all 5 major planets 
and 
4,617 years 
derived from:   
the period of 235 lunations, 19 years, called a Chang; 
27 Chang, 513 years, called a Hui, for 47 Lunar eclipse periods; 
3 Hui, 1,539 years, called a Thung, to get a round number of days; 
and finally 3 Thung, 4,617 years, to get a concording period 
of lunations, Solar tropical years, eclipse periods, 
and 60-year Stem-and Branch cycles.  
 
Going back prior to 26 BC, 
we get to the Sifen Li (Quarter-Remainder Calendar) 
of the Fifth Century BC, which was based on 
a Solar tropical year of  365 1/4  days and 
a Lunar synodic month of  29 499/940  days, 

http://shop.usps.com/
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so that there are  19x12 + 7 = 235  lunations in 19 years.  
 
For a lunation of  29 499/940  days, 81 lunations is 
the smallest number of lunations that make a round number of days. 
That period of 81 lunations is  2,392 = 184 x 13  days.  
Since the lunar eclipse cycle is 135 months, 
the shortest period of whole days in which the 
eclipse cycle can be completed is 
2,392 x 5 = 11,960 days or 
135 x 29 499/940 x 3 = 11,960 days. 
 
The period of is 46 Tzolkins, 
where the Mayan Tzolkin of 20 x 13 = 260 days.  
The Great Tzolkin of 46 Tzolkins reconciles 
the eclipse cycle with the 260-day Tzolkin cycle.  
 
Still earlier, the Chinese divided a Solar year of  365 1/4  days 
into 24 parts, 12 Jie (sections) and 12 Zhongqi (mid-periods).  
 
Perhaps as long ago as the Shang oracle bones, the Chinese knew 
that the Solar tropical year of about  365 1/4  days 
was incommensurable in terms of Earth days with the 
Lunar synodic month  of about  29 1/2  days, 
and they may have known about the cycle 
of 235 lunations in 19 Solar years.  
 
 
The Chinese 13th century BC oracle bone value for 
the Lunar synodic month was                29.53     days.  
The Chinese Sifin Li 5th century BC 
    value was 29 499/940 =                 29.53085  days. 
The Chinese 237 AD value of Yang Wei was   29.530598 days. 
The 1996 space satellite value was         29.530588 days.
The Torah-code Jewish calendar value is
    29 + 12/24 + 793/(1080x24) =           29.530594 days.
 
 
A nice graphic on the web page of David B. Kelley
shows the Chinese Stem-and-Branch Cycle of 60. 
You can also see it by clicking HERE. 
 
This is the numerical structure of the Chinese Stem-and-Branch Cycle 
of 12x10 = 4x3 x 5x2 = 120, 
which reduces to reduced to 4x3 x 5 = 60:
 
  1  2  3  4  5  6  7  8  9 10 11 12
  1  2  3  4  5  6  7  8  9 10  1  2
 
  1  2  3  4  5  6  7  8  9 10 11 12
  3  4  5  6  7  8  9 10  1  2  3  4
 
  1  2  3  4  5  6  7  8  9 10 11 12
  5  6  7  8  9 10  1  2  3  4  5  6 
 
  1  2  3  4  5  6  7  8  9 10 11 12
  7  8  9 10  1  2  3  4  5  6  7  8
 
  1  2  3  4  5  6  7  8  9 10 11 12  1
  9 10  1  2  3  4  5  6  7  8  9 10  1
 

The Mesoamerican Mayan Tzolkin Cycle is 20 x 13 = 260 days. 
 
The Great Tzolkin of 46 Tzolkins = 46 x 260 = 11,960 days 
reconciles the eclipse cycle with the 260-day Tzolkin cycle.  
 
This is the numerical structure of 
the Mesoamerican Tzolkin Cycle of 20x13 = 5x4 x 13 = 260, 
which is irreducible:
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  1  2  3  4  5  6  7  8  9 10 11 12 13  1  2  3  4  5  6  7
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  8  9 10 11 12 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  2  3  4  5  6  7  8  9 10 11 12 13  1  2  3  4  5  6  7  8 

http://hawk.hama-med.ac.jp/dbk/kelley.html
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  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  9 10 11 12 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1  2 
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  3  4  5  6  7  8  9 10 11 12 13  1  2  3  4  5  6  7  8  9
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
 10 11 12 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1  2  3
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  4  5  6  7  8  9 10 11 12 13  1  2  3  4  5  6  7  8  9 10
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
 11 12 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1  2  3  4
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  5  6  7  8  9 10 11 12 13  1  2  3  4  5  6  7  8  9 10 11
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
 12 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1  2  3  4  5
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
  6  7  8  9 10 11 12 13  1  2  3  4  5  6  7  8  9 10 11 12
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 
 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1  2  3  4  5  6
 
  1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20  1 
  7  8  9 10 11 12 13  1  2  3  4  5  6  7  8  9 10 11 12 13  1
 
 
 
The Mesoamerican cycles of 20x18 = 5x4 x 2x9 = 360, 
which reduces to 5x4 x 9 = 180, 
and 
260x365 = 5x4x13 x 5x73 = 94,900, 
which reduces to 4x13 x 5x73 = 52 x 365 = 18,980, 
and 
260x360 = 5x4x13 x 5x8x9 = 93,600, 
which reduces to 13 x 5x8x9 = 13 x 360 = 20 x 234 = 4,680, 
are similar in structure.  
 
 

REFERENCES:

Joseph Needham, Science and Civilization in China, Cambridge University Press.

Needham's Science and Civilization in China is many large volumes. A somewhat updated introductory summary is Li,
Qi, and Shu, by Ho Peng Yoke (University of Washington Press, 1987).

The Maya (4th ed), Michael D. Coe (Thames and Hudson, 1987).

The Ancient Maya, Sylvanus. G. Morley adn George W. Brainerd, revised by Robert J. Sharer (4th ed) (Stanford
1983).
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Tony Smith's Home Page

As of the Summer Solstice of 2002,

according to a 22 June 2002 article by Beth Piskora in The New York Post:

"... The dollar fell to 97.06 cents against the euro, down from 96.48 the previous day. That's the dollar's
weakest showing against the euro since April, 2000. ... the dollar ... now trades at 120.84 yen, down from
123.53 on Thursday. [Note that Japan is suffering from an asset bubble collapse, perhaps due to the emergence of China as the
world's low-wage factory. However, China's currency is not yet freely transferable and therefore not now an alternative reserve
currency.]

... The Dow Jones industrial average plummeted 177.98, or 1.89 percent, to 9,253.79.

...The technology-packed Nasdaq composite fell 23.82, or 1.62 percent, to 1,440.95.

The S&P 500 index fell 17.16, or 1.71 percent, to 989.13

... Based on changes in the Wilshire 5000 Total Market Index, the broadest measure of U.S. stock market
health, investors have lost $1.52 trillion in U.S. stock investments so far this year. ...".

... The problem is an ongoing lack of investor confidence, a declining dollar, concerns about more terrorist
attacks and disappointing profits. ... President George W. Bush... said business "must clean up its act" to
eliminate the "overhang of distrust" stemming from scandals at Enron, Arthur Andersen, Tyco,
ImClone and Martha Stewart Omnimedia. ...".

Why has this happened ?

How we get in this condition?

Will Marxism triumph in the long run?

 

Click here for a view from the Davos 2003 World Economic Forum.

To try to understand what is going on, look at the History of how we got to where we are, and the prospects of our

Future History - Distant and Immediate

From the Beginning of History through 2000 = 5760 humans used transportation,
communication, and industry to create a Global World Order

with human technology to light up

http://www.nypost.com/business/18000.htm
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the Earth at night;

and

to turn low-Earth-orbit into a space junkyard of debris

that may have brought down Space Shuttle Columbia on 1 February 2003;

and

to consume Cetaceans,

Rain Forests,

http://news.bbc.co.uk/1/hi/sci/tech/2732711.stm
http://news.bbc.co.uk/1/hi/sci/tech/2732711.stm
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and Fish.

( 1958-1980 fish graphic adapated from Ransom A. Myers & Boris Worm (Nature 423 (15 MAY 2003) 280-283), who say: "... Industrialized
fisheries typically reduced community biomass by 80% within 15 years of exploitation. Compensatory increases in fast-growing species were

observed, but often reversed within a decade. ... the global ocean has lost more than 90% of large predatory fishes. ...[as indicated by the above
graphic showing]... Spatial patterns of relative predator biomass in ...1958 ... and ... 1980 ... Colour codes depict the number of fish caught per 100
hooks on pelagic longlines set by the Japanese fleet. ...". See also the book Empty Ocean, by Richard Ellis (Island Press (2003), and a 25 May 2003
review in The New York Times by Thurston Clarke, who says: "... Ellis writes in summary, ''... the rampant destruction of the ocean floor and

its endemic fauna is one of the greatest environmental disasters in history, and it is occurring virtually unnoticed.'' ...". )

 

As to the Immediate Future:

In the years up to 2000 the USA has been the only global superpower, so it is useful to consider Global population and
USA stock market values, as shown in this chart through 1997. Note the unsustainable exponential growth.  

http://www.nature.com/nature
http://www.nytimes.com/
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According to a series of five articles running 15-19 February 1999 in The New York Times: "... Charles Kindleberger, an economic
historian and author of the book "Manias, Panics and Crashes," said ... "I've been thinking for two or three years that
the market was too high ... When it collapsed in August [of 1998 (green line)], I thought it might be becoming
sensible again. But ..."

... On Labor Day 1998, as financial markets worldwide were tumbling in the aftermath of Russia's financial turmoil, an
impatient and annoyed Bill Clinton summoned his top advisers to the Yellow Oval Room on the third floor of the
White House. ... President Clinton went into overdrive in September, welcoming three interest rate cuts by the
Federal Reserve, pressing Europe and others to cut rates as well, and finally getting money out of Congress for
the International Monetary Fund. The Federal Reserve even coordinated the rescue of Long-Term Capital
Management ... The American stock market ... soared to its highest ratio of market capitalization to gross
national product (140 percent) ever recorded in history, a ratio that compares with a previous peak of 81
percent in 1929. ...

Since May of 1999 (red line) the Dow Jones average has been stabilized at about 11,000 plus or minus about 1,000.

http://www.nytimes.com/
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This may be due to a policy of controlling, not only inflation in narrowly defined money, but also inflation in
asset value. According to the 25 September 1999 issue of The Economist: "... America's broad measure of money, M3, has grown
at an average rate of 9% over the past two years, its fastest since the mid-1980s; in real terms broad-money growth has
been faster than at any time in the past quarter-century ... the blurring of boundaries between banks and other financial
institutions, have made money-supply figures hard to understand. ... The consumer-price index is a flawed measure of
inflation. Ideally, an effective measure should include ... asset prices ...".

How large is the asset value represented by the current level of the USA stock market ?

According to the series of five articles running 15-19 February 1999 in The New York Times:

"... a 15 percent increase in U.S. stock prices bolsters American wealth by $1.7 trillion, which is considerably more
than the value of all the manufacturing that takes place in a year in the entire United States. ...". If 10 per cent of U. S.
stock prices correspond to about $1 trillion, and if the Dow Jones average represents the U. S. stock market, then

the total USA stock market value at 1999 levels would be about $10 trillion.

 

Does stabilizing the Dow Jones average fully control asset inflation ?

What about the technology-internet-oriented Nasdaq exchange ?

Although the Nasdaq also had a collapse in August of 1998 (green line), it was not stabilized after May of 1999
(red line). The Nasdaq doubled in value from May of 1999 (red line) to about March of 2000, adding (according to a 21
December 2000 article the BBC) about $3 trillion to reach a total value of about $6 trillion. Since the Nasdaq was heavily
oriented toward technology-internet-oriented companies, many of which produced far more hype than profits, the
Nasdaq might have been considered to be even more highly overvalued than the Dow Jones.

If the Dow Jones and Nasdaq values are considered to be separate,

the total USA stock market asset value at its March 2000 peak was ($6 + $10) = $16 trillion.

The Nasdaq decline during 2000 after its March 2000 peak took it down to its May of 1999 (red line) level, and took
away about $3 trillion of its asset value, so that

the total USA stock market asset value at the end of 2000 was ($3 + $10) = $13 trillion.

 

Some questions facing the Bush Presidency of the USA:

Will the loss of $3 trillion (almost twice the value of all US manufacturing for a year) of asset value trigger further
deflation of USA stock market asset values ?
Will money supply be inflated (as by Clinton in 1998) to support USA stock market asset values ?

http://www.economist.com/
http://www.nytimes.com/
http://news.bbc.co.uk/hi/english/business/newsid_1081000/1081372.stm
http://news.bbc.co.uk/hi/english/business/newsid_1081000/1081372.stm
http://news.bbc.co.uk/hi/english/world/
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How can we have both high stock market asset values and low inflation ?
Will the USA lose Foreign Direct Investment?

 

To try to answer those and other questions, look at how we got where we are, and also at some

Factors that might influence the course of Future History:

Global Economy
Global Investment and Trade
USA - Western Europe - Japan
former USSR and Eastern Europe
Former Colonies of USA-Europe-Japan
China.

Oil -or- Cheap Safe Fission Energy
Conflicts

Europe
NSA Economic Information

Nuclear India/Pakistan
Military Policies of Irrationality
Kosovo, Russia, and China

NewTech
OtherLife
Fates

Click here for a view from the Davos 2003 World Economic Forum.  

Click here to see History prior to World War II.

Who Rebuilt the World after World War II ?

"... John Maynard Keynes ... was at the centre of dramatic world events: the economic aftermath of the First
World War, the Great Depression, the rebuilding of the world after the Second World War. ..."

according to a 14 December 2000 article in The London Telegraph by Robert Matthews, which article
continued:

"... [An] aspect of Keynes that makes him such an appealing route into economics is the lack of arcane mathematics in
his work. ... Keynes believed that economics is intimately tied to human conduct, and that this could not be reduced to
simple equations. ... There is ... a lot of feedback and non-linearity swilling around in economics - and to anyone with
a mathematical training, that means equations that are not just hard to solve using algebra but actually impossible.
Keynes may well have realised all this, and decided to be honest about the fact that neither he nor anyone else had
the skills to solve the necessary equations. Certainly his refreshing reluctance to bamboozle with bogus mathematics
is well summed up by his declaration that: "I would rather be vaguely right than precisely wrong." ...

... Open a leading economics journal today and you find yourself wondering if you hadn't inadvertently picked
up a report on theoretical physics, so dense is the algebra and calculus. ...".

Who Abandoned Keynesian Common Sense ?

http://www.telegraph.co.uk/
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Charles River Intellectuals - compare the designers of the USA's Vietnam War;

and

Math and Physics Theorists - compare the lack of contact with reality of SuperString Theory.

Myron Scholes, then of MIT and now of Stanford Business School, and Fischer Black invented the Black-Sholes
Model of Stock Option Pricing. Robert Merton, of Harvard Business School, demonstrated the broad applicability
of the Black-Scholes options-pricing formula. Scholes and Merton shared the 1997 Nobel Prize for Economics (Black
had died in 1995, and there have been no posthumous Nobel Prizes). Scholes and Merton are the Brains behind Long-
Term Capital Management LP. Awestruck by the brainpower and storied pasts of the LTC partners, some of the best
financial minds on Wall Street backed the firm to the hilt, sending it wealthy clients, lending it money at extremely
favorable terms and investing their own funds. LTC used sophisticated mathematical models to predict how various
markets would act and react in essentially normal times. However, LTC's models failed to take into account what
might happen in the event of a world-wide financial crisis that caused unusual reactions in markets, and
consequently on 23 September 1998 LTC had to receive a $3.65 billion bailout organized by the Federal Reserve from
over a dozen financial institutions, not to mention a $678.5 million write-off by UBS AG of its entire exposure to
LTC. The bailout avoided a possible bankruptcy filing that could have dumped huge amounts of securities onto the
markets. How much would have been dumped? LTC had an $80 billion balance sheet and additional exposure in the
form of off-balance-sheet agreements. Where does that leave LTC now? In August 1998 LTC was supporting a
balance sheet of $125 billion of assets, about 54 times its capital base of $2.3 billion at the time. Now, LTC has capital
of roughly $600 million supporting assets of $80 billion. Who benefits from the bailout? Wealthy speculators based
in Greenwich, Conn.

Who Owns the Stock in the USA Stock Market ?

 

According to Jacob M. Schlesinger writing in The Wall Street Journal: "... Only 43.3% of all households owned any
stock in 1997, the most recent year for which data are available, according to New York University economist Edward
Wolff. Of those, many portfolios were relatively small.

Nearly 90% of all shares were held by the wealthiest 10% of households. The bottom line: That top 10% held 73.2%
of the country's net worth in 1997, up from 68.2% in 1983. ...

[Over half of all shares were owned by the richest 1%.]

... Stock options have pushed the ratio of executive pay to factory-worker pay to 419 to 1 in 1998, from 42 to 1 in
1980. ... From bigger cars to higher tuition for the best schools, the richer rich will ratchet up prices for everyone else.
"Extra spending at the top," he says, "raises the price of admission." ...".

Where do the USA Rich spend their Money? - Unfortunately for workers in the USA, instead of spending it on
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infrastructure and factories in the USA, much of it goes:

to factories in China ; and,
for information jobs that don't require a particular location, to lower-than-USA salaries in other countries such
as India; and
for personal pleasures (with very little trickle-down to average people).

Consequently, the USA future history looks bleak for due to its middle class job loss and its infrastructure decays as
seen in 2003 by the Columbia Space Shuttle disaster on 1 February and the New York Blackout on 14 August.

 

Is such a system stable ?

Yes, in the Short Term. Here are some reasons why:

the USA allows upward mobility for capable people who might be discontent with their present status, whether
they are born in the USA or in some other part of the Earth;
the USA political system is not based on debate of ideas and issues, but is based on money used for corruption
and personality-based propaganda campaigns;
the USA legal system is more accessible to the richest;
the USA financial system drives all profits to stock share values (and keeps labor and commodities cheap), so
that the richest 1% control most of the political money;
the richest 1% keep the richest 10% rich enough to be happy to support the positions of the 1%, and the
10% in turn control the 90%; and
the military superiority and financial wealth of the USA (with about 5% of the Earth's population) enable the
USA to control other 95% of the people of the Earth.

 

Maybe not, in the Long Term. Here are some reasons why:

concentration of all wealth in stock share values leads to
deterioration of long-term capital assets due to deferred maintenance and insufficient infrastructure
investment,
aversion to risky innovation, and
burned-out labor force;

a cheap labor force cannot afford to buy all the goods and services produced by corporations, so there is no
long-term expansion of markets; and
genetic uniformity of farm crops increases profits for corporations holding genetic patents, but increases the
risks of catastrophic diseases.

An interesting question is:

When does the Short Term end and the Long Term begin ?

 

(See a 25 September 1998 Wall Street Journal article by Steven Lipin, Matt Murray and Jacob M. Schlesinger, a 27
September 1998 New York Times article by Diana B. Henriques, a 30 September 1998 Wall Street Journal article by
Gerald F. Seib, and a 13 September 1999 Wall Street Journal Outlook article by Jacob M. Schlesinger (from which the
image above was taken).) (For more politics, see Bill Dekle's OpEd web page.)

 

http://interactive.wsj.com/archive/retrieve.cgi?id=SB906611171249251500.djm
http://www.nytimes.com/
http://interactive.wsj.com/archive/retrieve.cgi?id=SB90669829037202000.djm
http://interactive.wsj.com/archive/retrieve.cgi?id=SB937176005660764049.djm
http://www.geocities.com/CapitolHill/4219/


Historical Notes

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/futureHist.html[4/16/18, 1:20:26 AM]

Global Economy

After World War II, the USA was the only industrialized country that had not been a battlefield. Internally, the USA
developed its economy through Centrally Planned Growth based on the Military, which produced the Interstate
Highway System and the Technology for Jet Aircraft Transportation, Computer Computation and Communication,
Optical and Satellite Communication, and Molecular Biology. Regulated Competition was used in the production and
distribution of Consumer Goods that used the Technology.

To expand the size of its Markets and its Resource Base, the USA sent massive amounts of money to Europe and
Japan to rebuild their industrial base, and secured Persian Gulf oilfields as a primary energy source.

Most of the money was actually used to build Industrial Base, with only a small amount, probably less than 20%,
going to graft and corruption.

During 1970-1972, USA President Richard Nixon doubled the USA Dollar money supply, insuring liquidity for the
massive USA-Europe-Japan economic complex.

The 1970s were a pivotal time for USA domestic economic policies. The USA had decided to become a
service economy, forgoing manufacturing (for example, during the 1960s, USA steel mills had begun to
import their iron ore, and during the 1970s the USA began to close its steel mills). The USA cut off
money for infrastructure (sewers, roads, etc.) in New Towns of socially optimal population size (about
200,000 to 1,000,000). Funds were redirected to the largest existing cities. According to The New York
Times (18 Oct 98 article by Louis Uchitelle), "... in the early 1970s, the United States tumbled into a rut of
tepid economic growth, which still prevails. ... [in the 1990s] private indebtedness, particularly for
consumers, has risen to record levels, giving the economy the sort of boost that government deficits did in
the 1980s. ... If a recession should hit, layoffs and wage freezes could rattle families that have gone deeply
into debt in the '90s to maintain their spending patterns. ... After adjustment for inflation, the median
household's annual income, $37,005 in 1997, is ... only $1,260 above 1973's income of $35,745. ..."

With an expanding Money Supply and an expanding industrial Production Supply, the wage scale for jobs in European
and Japanese industries rose to match the USA wage scale, so that the European and Japanese populations became
consumers, thus expanding Labor Base Consumer Demand.

Although the expanded Money Supply produced increases in some commodity prices, particularly oil prices during
1972-1974, the High Money Supply was adequate to finance

a balanced prosperity of High Production Supply and High Labor Base Consumer Demand
within USA-Europe-Japan.

What about the Rest of the Earth?

The Rest of the Earth could be roughly described by 3 categories:

former USSR and Eastern Europe;
Former Colonies of USA-Europe-Japan;
China.

Multi-National Corporations of USA-Europe-Japan decided that they could increase profits if they cut labor
expenses. How to cut labor expenses? Move factories from within USA-Europe-Japan to low-wage areas outside
USA-Europe-Japan.

http://www.nytimes.com/
http://www.nytimes.com/


Historical Notes

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/futureHist.html[4/16/18, 1:20:26 AM]

Where should the new factories be built ?

The low-wage population had to be politically stable and educated or educable, so

China, and Latin America, India/Pakistan, SouthEast Asia, and Korea were the chosen
regions.

What about the USSR and Eastern Europe ?

The USSR under Stalin had defeated Germany in World War II. After World War II, the USSR produced massive
numbers of nuclear warheads deliverable by submarines, by land-based ballistic missiles, and by aircraft, so that
strategically the USSR was on equal footing with the USA. However, the political system of the USSR had a fatal
flaw. Within the USSR, monetary wealth (in rubles) relatively insignificant compared to political power. As long as an
official was in office, that official could get goods and services by command, but when that official left office, that
official had no political power and was effectively impoverished. Therefore, to corrupt an official, all you had to do
was offer money from USA-Europe-Japan (either in $100 bills or Swiss bank accounts) because that would give the
official wealth after leaving office, something that the USSR system did not provide. The fatal flaw of corruptiblility
led to the destruction of the Berlin wall between East and West Europe in 1989, and to the dissolution of the USSR
itself in 1991. The USSR fragmented into many newly independent nations, the largest of which was Russia.
Post-USSR Russia was run by the same corrupt leaders who had overseen the dissolution of the USSR. Unlike the
USA at the end of World War II, USA-Europe-Japan did not provide Russia with enough money to modernize its
civilian industry. Even worse, whatever money USA-Europe-Japan did provide was not applied over 80% to industrial
modernization with under 20% to graft and corruption, but was applied over 90% to graft and corruption and under
10% to industrial modernization. The resulting instability had, by August 1998, caused the ruble to become virtually
worthless and the Russian internal economy reduced to a barter economy. The major danger to USA-Europe-Japan
is that if the Russian people become hopelessly miserable, the Russian military can use its nuclear capability to
ensure that USA-Europe-Japan shares its misery. Under Putin, Russia may be be undertaking a more assertive
foreign policy, and increasing friendship with Iran and China, and an increasingly adversarial relationship with the
USA.

 

What about Former Colonies of USA-Europe-Japan ?

Former Colonies of USA-Europe-Japan included Latin America, Africa, the Islamic Middle East, India/Pakistan,
SouthEast Asia, and Korea. These culturally varied regions had some common characteristics:

a low level of industrialization (often directly due to colonial policies);
a large work force with low wage expectations (also often directly due to colonial policies); and
cheap raw materials such as rain forest timber that may be consumed far beyond reasonable sustainable harvest
levels:



Historical Notes

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/futureHist.html[4/16/18, 1:20:26 AM]

For example, in Brazil, timber is used for charcoal to make cheap iron and steel.

The large populations of the Islamic Middle East and Africa were in areas with very valuable natural resources, such
as Persian Gulf Oil fields. If those areas were industrialized to a high level, the people might assert independent
control over those critically important (to USA-Europe-Japan) resources. Therefore, the Multi-National
Corporations of USA-Europe-Japan by-passed Africa and the Islamic Middle East. In fact, industrialization of the
Islamic Middle East was regarded as such a serious threat that attempts by Iraq and Sudan to industrialize were
destroyed by military actions such as the Persian Gulf War and the 1998 USA cruise missile attacks on Sudan. The
declared hostility of the Islamic Middle East to the State of Israel was an additional reason for preventing such
industrialization.

However, the rest of the Former Colonies of USA-Europe-Japan, Latin America, India/Pakistan, SouthEast Asia,
and Korea, were suitable for new low-wage factories.

 

What about China ?

The defeat of Japan in World War II and the decision of USA President Richard Nixon to prevent the USSR from
launching a pre-emptive air and missile strike against Chinese nuclear and industrial facilities enabled China to
emerge after 600 years of dormancy to become a Global Power, with Shanghai being developed as the next major city
of Earth.

 

Asia, dominated by China, will account for 45% of the 
Gross Domestic Product of Earth in the year 2015, 

while the U.S. will account for 25% 
and the European Union for 15%, 

 

according to an article in the Wall Street Journal of 1997 March 20 by Charles Wolf, dean of the RAND Graduate
School of Policy Studies and a corporate fellow in international economics at RAND.

 
Here are his projections for 2015 and data for 1997, 

http://www.charcoalpeople.com/charcoalpeople/Nabuco.htm
http://www.wired.com/wired/5.07/longboom.html
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for Gross Domestic Product (GDP) and Military Capital (MC) 
in billions of 1997 dollars
 
               1997 GDP    2015 GDP    1997 MC    2015 MC
 
China           $5,000     $11,500       $200       $410
Japan            3,000       4,500         90        173
India            1,300       4,000         90        353
Korea              430       2,000                   129
Indonesia          545       1,500                    60
 
U.S.            $7,500     $11,500     $1,200       $895
 
European Union  $4,250      $6,750    

With its large politically stable population of low-wage labor, China was very suitable for low-wage factories. With its
relatively well-organized government and stablizing PLA, China encouraged location of industrial factories within its
borders, both to raise its industrial productivity and to secure techology needed to modernize and develop its
indigenouse industrial base. Therfore, China was a prime region for the Multi-National Corporations of USA-
Europe-Japan to build new factories.

Even if the Multi-National Corporations of USA-Europe-Japan fail in their effort to maximize their profits form a
Global Economy, China might prosper based on its own internal resources of industry, raw materials, labor, and social
stability. In a series of five articles running 15-19 February 1999, The New York Times said: "... As for China, it has
evaded the [financial] crisis, and what saved it from catastrophe may in part have been its unwillingness to listen to
Western economists. Urged to make its currency freely tradable with the dollar, it resisted. If the Chinese yuan had
been convertible, then Chinese would have sent their money fleeing as Thais and Indonesians did, and China might
also be mired in a major financial crisis. China claims economic growth last year of almost 8 percent -- a tribute to the
government's $1.2 trillion stimulus plan ...".

The growth of China came under the rule of Deng Xiaoping. Whether the growth will continue after his death is
problematical, because his successor Jiang Zemin seems to be returning to doctrinaire Marxism and repressive actions
reminiscent of the Cultural Revolution, and, under Jiang Zemin, China may be drifting into an adversarial relationship
with the USA.

Although Jiang Zemin and his successor Hu Jintao are severely oppressive toward Taoist freedom, they are continuing
the economic growth policies of Deng Xiaoping ( and thus avoiding the Confucian stagnation of China in the 1400s AD ) as is
discussed in a 13 January 2003 article in The New York Times by Joseph Kahn:

"... China cannot rely on consumer spending to spur growth the way most industrialized nations can.
China also needs to expand faster than wealthy countries to generate jobs for workers laid off by state-run
factories and for farmers flocking to cities to seek something better than subsistence income. ... China's top
leaders ... are monopolizing the country's private savings for a building boom that dwarfs the New Deal
and the Marshall Plan. ... [They, ] ... trained in the mechanical sciences, are not just making mountain
cities into transportation hubs. They also want to pump 48 billion cubic meters of water each year from
south to north, transport natural gas from Central Asia to China's southeast coast, and construct the world's
largest dam, longest bridge, fastest train and highest railroad. ... China is using heavy government
investment to escape the worldwide slowdown and maintain growth above the 7 percent level that the
government deems crucial to avoiding mass unemployment and urban unrest. The plan has worked, so far.
China last year reported defiantly robust growth of 8 percent, attributed to surging exports and a nearly 25
percent increase in state-directed investment. ...

... Even for the nation that built the Great Wall and the Grand Canal, the scale of construction is
extraordinary. ... By 2005, China plans to add 8,500 miles of railroad, half of that to places that now have
no rail service. Shanghai just opened the world's first magnetic levitation train that zips to its new airport
at up to 270 miles per hour, faster than any other commercial train. Railroad officials are completing plans
for a $22 billion high-speed track from Beijing to Shanghai. Meanwhile, workers carrying oxygen tanks
are pounding spikes for the 670-mile-long Qinghai-Tibet railroad, which will operate at elevations of up to
16,600 feet on its way to Lhasa, Tibet's capital. The Three Gorges Dam, designed to tame the mighty

http://www.nytimes.com/
http://www.nytimes.com/
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Yangtze river and generate the power of 18 ordinary nuclear power plants, was for years considered the
world's most expensive project, with a price tag of $30 billion. It has now been eclipsed by China's latest
engineering colossus, a $60 billion system of channels and pump stations to divert water from the Yangtze
in the central part of the country to the Yellow River in the north. In late December, Chinese officials
broke ground on the first phase of the project, which they say will alleviate desertification and drought. ...

... The government, state banks and companies and foreign investors collectively spent $200 billion in the
first 11 months of last year on basic infrastructure projects, one quarter more than they spent in 2001,
according to the State Statistics Bureau. That represents about 15 percent of China's gross domestic
product, or about the proportion that the United States spends on health care. ... $200 billion ...[is]... a bit
more than the United States Congress spent, in adjusted dollars, to build the American interstate highway
system in the 1950's. ...".

China's massive state investment is not restricted to Earth. According to a 19 August 2002 article in the Washington
Times by Damien McElroy of the London Sunday Telegraph:

"... Despite the cost, estimated at hundreds of billions of dollars, and immense technical difficulties, China
boasts that it will beat the United States with a manned mission to Mars. ... Preparations for a manned
flight have been intensified as scientists rush to complete the program ahead of a 2005 deadline for
placing astronauts on an orbiting space station. The calendar for getting to Mars is slightly vaguer,
although the year 2010 is frequently mentioned as a target date. ... officials have boasted that, by 2040, a
Chinese base on Mars will be a reality. ...".

Such heavy investment in infrastructure and space is consistent with heavy investment and rapid expansion of global
military capability.

Even with such heavy investment, future rapid growth in China is not guaranteed. According to an 8 May 2003 Independent
article by Jasper Becker: "... In January [2003], China was described as the motor of economic growth. ... the effect of Sars
is being compared in Asia to the disastrous plunge after the 1997 Asian financial crisis ... every foreigner who can
is leaving [China] ... Chinese businessmen also fear going abroad in case they are put into quarantine ... Hong Kong's
Dragonair airline, which serves mainland cities, says it is carrying only 700 passengers a day, compared with 13,000 at
the year's start, and has grounded nine of its 21 aircraft. ... Sales of computers in China, the world's second-biggest
market, are dropping so quickly that the price of computer chips is already down. ... Big state companies that were
planning to lift spirits in the world's ailing financial services sector with big public stock offerings are holding off. The
huge People's Insurance Company is delaying its $600m stock market float until the autumn, as are Sinotrans,
Shanghai Forte Land and Soho China. Standard & Poor's is predicting that bank profits could slide this year by as
much as 45 per cent in Hong Kong and 25 per cent in Singapore if the slowdown lasts until the end of the year. ...
Foreign investment is also bound to fall steeply. The number of contracts signed at the Guangzhou trade fair this year
was down by three quarters ... The 1997 Asian financial crisis had political as well as economic ramifications across
the region, including the downfall of the Suharto regime in Indonesia and the independence of East Timor. China
escaped unscathed then, but it may not be so lucky this time. ...".

However, according to a 26 August 2003 Yahoo! News article by Frances Williams in Geneva and Christopher Swann
in London: "... The global stock of FDI [Foreign Direct Investment] jumped more than tenfold between 1980 and 2002
to $7,100bn, as transnational companies spread their production and distribution systems around the world. ...

The US tops the league table of overseas investment destinations with a stock of FDI of $1,351bn. ... Last year
there was a net outflow of $98bn. ...
... the stock in China totalled $448bn, up from just $25bn in 1990. Combined with Hong Kong's stock of FDI of
$433bn, greater China takes the number two spot. ...".

Further, according to a 15 September 2003 World Tribune article by John Metzler: "... Global foreign direct
investment (FDI) flows, already down by 40 percent in 2001, fell by another 21 percent last year. ... the US is expected
to produce the largest source of FDI outflows in the coming years ...

http://www.washtimes.com/world/20020819-2309194.htm
http://www.washtimes.com/world/20020819-2309194.htm
http://news.independent.co.uk/world/asia_china/story.jsp?story=404128
http://news.independent.co.uk/world/asia_china/story.jsp?story=404128
http://news.yahoo.com/news?tmpl=story2&cid=1106&u=/ft/20030825/bs_ft/1059479307977&printer=1
http://news.yahoo.com/news?tmpl=story2&cid=1106&u=/ft/20030825/bs_ft/1059479307977&printer=1
http://216.26.163.62/2003/mz9_12.html
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... China ... in 2002 ...[was]... the primarily destination for $53 billion. Combined with Beijing-ruled Hong Kong
with over $12 billion, the People's Republic leads the list. ...
... high-cost and hyper-regulation France attracted $52 billion, while Germany garnered $38 billion. ...".

 

As China's low wages attract manufacturing plants to move to China from the USA and Japan, conflict may arise as
the USA and Japan lose not only jobs but the ability to manufacture goods within their own borders, thus possibly
making Chinese labor unions the dominant political force on Earth by 2020.

The USA trend is to manufacture only high-technology weapons systems (and related things such as airplanes
also used by civilian airlines). When China manufactures everything else, how will the USA pay China for
consumer goods? There are at least two possibilites:

The USA will use its military superiority to force China to sell/give consumer goods to the USA; or
The USA will sell advanced military systems to China.

In the short run, such sales will mean attractive profits to USA military manufacturers.
In the long run, such sales will give China military parity with the USA and enable China to force
the USA to pay China any price China wants for consumer goods, with the only alternatives for the
USA being to relearn how to make its own goods (maybe not politically popular) or to fight a war it
might not win.

Japan is now demilitarized, so it is now at both economic and military disadvantage with respect to China.
However, according to a 10 April 2002 article by Colin Joyce in the London Telegraph, reported in the World
Tribune: "... Ichiro Ozawa, the leader of Japan's opposition Liberal Party, said in a speech: "We have plenty of
plutonium in our nuclear power plants, so it's possible for us to produce 3,000 to 4,000 nuclear warheads if we
get serious, we will never be beaten in terms of military power." ...". If Japan becomes a nuclear military power
to compete with China, then Japan might also compete militarily with the USA for a larger share of world-wide
resources.

 

To the extent that the USA is no longer a player in the manufacturing game, its major assets in the world economic
system are Intellectual Property rights for technology, pharmaceuticals, agriculture, movies, music, etc., coupled
with the political/military means to force the rest of the world to pay royalties for Intellectual Property. Someone
from China once told me that China should only pay Intellectual Property royalties to the USA after the USA pays
China for its use of such things as electromagnetism, optical lenses, chemical energy sources, medical technology
based on blood circulation, etc. A 30 January 2003 article by Andrew Orlowski in The Register indicates the attitude of
the government of China:

"... 3G [third-generation wireless technology] is CDMA-based. ... CDMA's heritage ...[is]... a
technology favored by the US military ... Qualcomm ...[holds]... (40 per cent) ... of CDMA patents. ...
The existing wireless leaders engaged in much patent trading to build a market from which they could all
benefit. But Qualcomm didn't want to play by those rules. Qualcomm's patent portfolio wasn't enough to
take over the world, but crucially, it was enough to screw everyone else if they chose to play dirty, and
that's what Qualcomm chose to do. ... It ...[came]... to the negotiating table with the assumption that it had
simply invented everything already, that the furreners across the table were a bunch of ignorant, and very
definitely European hicks, and should pay what was required. ... the Europeans ...[agreed]... to pay a 5
per cent royalty to Qualcomm for using their patents in their own flavor of CDMA, WCDMA ...

... what would the Chinese do? Shunning both Qualcomm's CDMA and the multi-vendor alternative
WCDMA, it developed a cheap overlay to the popular GSM networks that are the already most prevalent
in China, that it calls TD-SCDMA. Qualcomm made noises that all CDMA-type technologies developed
in China naturally deserve to earn Qualcomm a royalty. The instruction was aimed at China's Datung,
which had developed the TD-SCDMA technology with Siemens. And Datung told Qualcomm to piss off.
...

http://www.telegraph.co.uk/
http://www.worldtribune.com/worldtribune/
http://www.worldtribune.com/worldtribune/
http://www.theregister.co.uk/content/59/29115.html
http://www.theregister.co.uk/
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what's a Qualcomm to do when China refuses to pay the CDMA tax that it requests from the rest of the
world?

... China as the new Microsoft or Intel? ... that future is almost here. ...".

China's attacks on the USA Intellectual Property system may win it allies in much of the rest of the world, especially
since the USA insists on enforcement of Intellectual Property Rights at the expense of the health and welfare of many
of Earth's people, as exemplified by a 16 February 2003 BBC web article that said:

"... trade talks in Tokyo failed to bring the multiple warring sides any closer together. ... the big
pharmaceutical companies - represented by the US - refused to relent on the tight controls they want
on countries' rights to break drug patents in emergencies. ... For developing countries, the mood was
dark. Most of sub-Saharan Africa, and much of Asia and Latin America, is threatened with social
and economic devastation from the Aids pandemic. Two deadlines for allowing access to patent-
protected expensive drugs have been missed already, the most recent on 16 December failing because the
US - alone out of 145 WTO members - blocked a deal. Brazil, one of the few countries to have used its
existing rights to produced generic drugs to the limit despite threats from both drug companies and the US
government, put forward a proposal to let the World Health Organisation decide whether a country can
make its own drugs or should be allowed to import them at special prices. ...".

 

A view from Kazakhstan of China and the World from 2000 to 2030,

excerpted from articles by Victor Feller on the web pages of the  Dao China Site of Dmitry Alemasov:  

"... This prognosis was finished in June 1999 as a sequel to the strategic plan intended for a group of financial
companies floundering in the morass of Kazakhstan's privatization. ...

... The Chinese civilization, which is several thousand years old, is based on the ideology of Confucianism (which
reminds of Protestant ethics of Europe) and on traditional communal style of life in the countryside. We must
remember that labor efficiency and standards of living in China are still more than 10 times lower than those of the
U.S are. If we also consider industriousness, trading wit, ingeniousness and diplomatic talents that the Chinese are
famous for, we can safely suppose that the "Chinese wonder" is still to be seen. And when it comes, it could make an
awful mess for the U.S. and Japan to be in! ... the twenty-first century Chinese expansion has to be performed by
economic or political means. Probably, it will be first carefully prepared by diplomats and secret agents, then
followed with migrations and backed by the Chinese underground ("Chinese triads") or by local separatist
movements, or enforced by threats, or camouflaged for peace-keeping operations in times of Chinese-inspired local
conflicts, etc. ...

... Japan, which in the 1980s claimed the economic hegemony in Asia, had been quickly eating into American and
European markets, until she picked up an infection in the early 1990s ... in contrast to China, Japan is not likely to
restore her domination anymore, even within the limits of the Far East. The best she could count on is a place in the
China's anti-American alliance, or, vice versa, in an USA-leaded anti-Chinese bloc. ...

... During the first decade of the twenty-first century the U.S. will be continuing their arrogant imperial policy, which
will be greatly to blame for their failure in the East. ...

What great events will most probably happen from 2000 till 2030?

It is almost obvious that principal battle for power and global influence, fought for the possibility to translate one's
cultural codes and national strong points into reality, is to be staged between the Atlantic and Pacific civilizations, i.e.,

http://news.bbc.co.uk/1/hi/business/2768867.stm
http://www.daochinasite.com/eng/other/2030a.htm
http://www.daochinasite.com/
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between the U.S. and China. By 2015 or 2020 economic potentials of the two will be almost equal. ...

... by 2010, the U.S. will have grown to be a single integrated corporation nation-wide ... Europe will develop into
such kind of a corporation by 2025. ...

By 2010 or 2020 ... Hordes of the Chinese will be swarming across the Russian border, after people riots shake several
Chinese provinces. The U.S. and Russia will receive about one million refugees each. Europe will give shelter to 500
thousand. ... by 2020, the authoritarian Chinese regime will have expelled another 5 million of its citizens out of
China. This time, 90 percent of expats will settle down in Southeast Asia, in order to go back to China in a few years.
Their forced expulsion from the homeland will in reality turn out to have been a Trojan horse, meaning a mere
migration and "occupying" new territories. ... the regime ... in China .... will [be overthrown by]... a storm of public
indignation over cruel treatment of fellow-countrymen ... giving place to a new policy of pragmatism. ... China ... will
develop complex hierarchical collectivist systems instead, with personal and group interests ingeniously
harmonized inside of them. ... competition in itself will never make a locomotive of the economy ...[in China]... but
the tradition to coordinate individual and group interests, rooted in specifically "Oriental", communal and economy-
centered psychology, will in return prove super-efficient and beyond the understanding of individualist-thinking
Europeans and Americans. ...

... by 2020 ... China will also finish "inventorying" her own missile defense capabilities and be learning how to make
holes in her neighbors' nuclear umbrellas. ... The allusions to submarine nuclear mines off the North American
coast, as well as other little presents from the Chinese scattered all over North America, will make the U.S.
government easier to bargain, with American security services hysterically searching for the mines and actually
finding some 50 km off New York. ...

... Within the plans of the Chinese government, both Americas will be "conceded" to the U.S. ... all the nations of
Central Asia, plus Iraq, Syria, Saudi Arabia, Iran (to a certain degree) and, perhaps, Turkey will finally be wooed into
the orbit of Chinese impact and interests. ...

... New Chinese elite will be quite satisfied with China's place in the world. ...

... By 2030 the Chinese economy will exceed that of the U.S. by 30-35 percent and that of Europe (both Western
and Eastern) by 5-15 percent. ...

... By 2030, the levels of economic development and standards of living of China and India will differ strikingly, being
approximately 2.5 to 3 times higher in China. By that time China will have left India far behind and be struggling for
the world hegemony. India will be isolated within a circle of Chinese allies.

... A new national state likely to unify all the black people may possibly emerge in Africa. The unification may begin
from the South or from Central Africa, with South Africa, or Nigeria or Zaire playing the leading role. ...

Conclusions, Or How To Look Upon This Prognosis.

... The above sketch of the world development in 2000-30 is only one of the possible scenarios, one of the most
feasible models. ... I have been assuming that the ruling elites of different nations would behave in a reasonable way,
that no extraordinarily devastating cataclysms would happen on Earth or, if there will be any, their effect would be
shortly neutralized. For such an optimistic hope, I've got solid grounds, concealed in the history of 1945-99. ... I
believe this future of mine is quite a reasonable one, good to live in and giving possibilities to achieve what you hope
for. ... I would like you not to take it too seriously, or to believe it to be a kind of a plan. History, especially that of
shorter periods of time, is made by personalities together with coincidences. If it were not for Lenin, the Communist
experiment couldn't last long, and Bolsheviks would have broken their backs already at the time of the Brest-Litovsk
peace treaty. Accordingly, there is a possibility of history going its own way, with, say, ...

an unexpected nuclear war breaking out between India and Pakistan,
a huge meteorite falling down on Earth, or
an unknown disease taking thousands of lives, etc. ... or
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a sage may come to power in China and made it give up all kinds of expansion, except commercial one, to lead
the world towards global disarmament by 2030. ...".

 

Multi-National Corporations of USA-Europe-Japan

built new low-wage factories in

Latin America, India/Pakistan, SouthEast Asia, and Korea, and China,

a group of regions which I will call (somewhat inaccurately) Colonies and China.

The Multi-National Corporations of USA-Europe-Japan succeeded in cutting labor costs and in increasing
corporate profits. Beyond that, investors remembered that the expansion from the USA to USA-Europe-Japan after
World War II had led to a balanced prosperity of High Production Supply and High Labor Base Consumer Demand
within USA-Europe-Japan, so they assumed that the same thing would happen with expansion from USA-Europe-
Japan to USA-Europe-Japan-Colonies-China, and they priced stock shares assuming similar rapid future growth.
Investments went beyond productive factories to such ventures as Muang Thong Thani near Bangkok,

with its two dozen towers, each about two dozen stories high, described by The New York Times in a series of five
articles running 15-19 February 1999 as "... a privately owned satellite city for Bangkok. Muang Thong Thani was to
have a population of 700,000 ... it is [now] a ghost city. ... Along one street of 100 houses, the windows are mere holes
in the walls, and yards have weeds that grow as high as a person. ...".

The New York Times series of articles describes the government and financial policies and their results:

"... [USA President] Bill Clinton ... and Robert E. Rubin, [former] head of Goldman Sachs & Company, who became
... Treasury Secretary in 1995, ... pushed harder to win opportunities for American banks, brokerages and insurance
companies. This drive for free movement of capital as well as goods was one factor in the long American-led boom in
financial markets around the globe. ... Washington's policies also fostered vulnerabilities that are an underlying cause
of the economic crisis that began in Thailand in July 1997, rippled through Asia and Russia, and is now shaking Brazil
and Latin America. ... some economists ... say that if those countries had weak foundations, it is partly because
Washington helped supply the blueprints. ... a wealth of evidence has shown that overhasty liberalization can lead to
banking chaos and financial crises. ... Mickey Kantor, the former trade representative and Commerce Secretary, ...
[speaking] of the risks of financial liberalization without modern banking and legal systems, ... compared them to
"building a skyscraper with no foundation." ...

... the Clinton Administration ... pushed for free capital flows in part because this was what its supporters in the
banking industry wanted. ... Previous administrations had pushed for financial liberalization principally in Japan, but
under President Clinton it became a worldwide effort directed at all kinds of countries, even smaller ones much less
able to absorb it than Japan. ... His Cabinet approved a "big emerging markets" plan to identify 10 rising economic

http://www.nytimes.com/
http://www.nytimes.com/
http://www.nytimes.com/
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powers and push relentlessly to win business for American companies there. Under [the late Commerce Secretary Ron]
Brown, the Commerce Department even built what it called a war room, where computers tracked big contracts, and
everyone from the C.I.A. to ambassadors to the President himself was called upon to help land deals. ...

... When executives of an obscure Indonesian polyester company called Polysindo visited New York in 1996 to discuss
issuing bonds, they were squired around and accorded meetings with top executives at Merrill Lynch and Morgan
Stanley. No comparable Chicago company could ever have got such a welcome. American investment banks were so
eager to arrange stock offerings for the likes of Polysindo that they often charged Asian companies about 3 percent of
the value of the deal, compared with 6 percent that they would charge companies in the United States. ... the head of a
U.S. corporation plaintively queried a New York investment bank, "Why do I have to pay 6 percent when you charge
an Indonesian company only 3 percent?" ...

... by Thanksgiving Day 1997, it was clear to all top officials in Washington that South Korea was on the brink of an
economic catastrophe. After five hours of conference calls among top American officials, Clinton telephoned President
Kim Young-sam of South Korea and told him he had no choice but to accept an international bailout. ... South
Koreans lost their businesses and in some cases were even driven to suicide. But foreign banks -- among them
Citibank, J.P. Morgan, Chase Manhattan, BankAmerica and Bankers Trust -- were rewarded with sharply higher
interest rates (2 to 3 percentage points higher than the London interbank rate) and a government guarantee that passed
the risk of default from their shareholders to Korean taxpayers. ...

... China ... evaded the crisis, and what saved it from catastrophe may in part have been its unwillingness to listen to
Western economists. Urged to make its currency freely tradable with the dollar, it resisted. ...

... The failure in January [1999] of the $41.5 billion bailout of Brazil demonstrates that the West still has not found a
reliable formula for dealing with these crises. Experts continue to worry about the danger of a global recession or
worse ... Resentment at U.S. policies ... has also led to a sense in many countries that the global economy is at an
ideological turning point. In particular, there is a growing backlash against what some nations regard as an American
model of laissez-faire capitalism, which rescues Connecticut hedge funds but sacrifices Indonesian children. ...

David Hale, chief economist of the Zurich Group, describes the financial upheaval of the last year and a half, "a real-
estate crisis in Bangkok set in motion something that has no parallel in human history" ...

In a typical day, the total amount of money changing hands in the world's foreign exchange markets alone is $1.5
trillion -- an eightfold increase since 1986 ... equivalent to total world trade for four months.

"It's no longer the real economy driving the financial markets," said Marc Faber, a prominent fund manager in Hong
Kong, "but the financial markets driving the real economy."

Economists are still charting this new global economic landscape, but they point out some of its features:

-- The amount of investment capital has exploded. By 1995, mutual funds, pension funds and other institutional
investors controlled $20 trillion, 10 times the figure of 1980. The global economy is no longer dominated by trade in
cars and steel and wheat, but rather by trade in stocks, bonds and currencies.

-- Far more wealth than ever before is stateless, circulating wherever in the world the owner can find the highest
return. Thus spending by investors in industrialized countries on overseas stocks increased 197-fold between 1970 and
1997, and each nation's capital market is beginning to merge into a global capital market.

-- New technologies have vastly reduced the importance of physical distance. In 1930 a three-minute telephone call
from New York to London cost $245. Now it runs 36 cents. In cyberspace, every market is next door.

-- Investments are increasingly leveraged, using borrowed money so that a $1 million bet becomes a $5 million bet, or
they are channeled through complex financial instruments known as derivatives to multiply the potential profits.
Derivatives have grown exponentially, with those traded in 1997 valued at $360 trillion, a figure equivalent to a dozen
times the size of the entire global economy, and they bring important benefits but also new risks of turbulence.
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-- Public funds are increasingly used to bail out losers, like banks. The latest crisis has forced an international rescue
on a scale like nothing before, with roughly $175 billion in public money raised so far for the various international
bailouts. At least some of that public money has gone to rescue bankers and politicians from their own mistakes. ...

Paul Samuelson, the Nobel laureate in economics, argues that sophisticated analysis has done a marvelous job in
achieving "microefficiency" in financial markets. The result is that share prices adjust almost perfectly to specific news
like currency movements or changes in dividends. "But I also believe the evidence is overwhelming that there is no
macroefficiency of speculative markets," Samuelson added. "They experience self-fulfilling swings, and they can
swing far above and below any kind of sensible fundamental value. There does not exist an efficiency which is self-
correcting, except in the case that every bubble will someday burst." ...

 

The 1998 U.S. trade deficit surged to an all-time high of $168.6 billion, according to a 19 February 1999 AP report
in The New York Times, which stated: "... [the 1998] deficit jumped 53 percent from a 1997 imbalance of $110.2
billion, surpassing the old record of $153.4 billion set in 1987. Many economists believe that the deficit for [1999]
will be at least $60 billion worse than the 1998 figure as American exporters face continued troubles selling into
global markets with one-third of the world in recession. ... For 1998, total exports dropped 0.7 percent to $931.3
billion, the first setback since 1985. Exports had been up 11 percent in 1997. Imports [for 1998] jumped 5 percent to a
record $1.10 trillion as the U.S. economy, despite the hits taken by the trade sector, continued to post strong overall
domestic demand. ... The ... trade deficits with both Japan and China widened last year. The imbalance with China
rose 15 percent to a record $56.9 billion, the highest ever for any country other than Japan. America's deficit with
Japan rose 14 percent to $64.1 billion, the second worst showing on record, surpassed only by a $65.7 billion deficit
with Japan in 1994. The U.S. deficit with all Pacific Rim countries, the hardest hit region from the global crisis, rose 33
percent in 1998 to $160.4 billion. ...

... The [USA steel] industry is ... pressuring [the US government] to impose worldwide quotas on steel, warning of
more layoffs and bankruptcies without government relief. ... The [USA Clinton] administration is concerned that steel
will be the first in a long line of U.S. industries seeking increased protection from foreign competition in moves that
could trigger retaliation and rising protectionism around the world. ...".

 

In 1999 and 2000 the USA trade deficit continued to increase. According to a 19 December 2000 AP article in
yahoo business by Martin Crutsinger, "...  America's trade deficit declined slightly to $33.2 billion in October
[2000] but was still the second-highest on record. ...

America's deficit with China rose 4 percent in October [2000] to a record $9.1 billion, the biggest deficit ever
set with a single country. ...
The deficit with Japan also hit a record-high in October [2000] of $8.4 billion ...
America's deficit with Canada, its largest trading partner, set a record at $4.7 billion ...
imports from Mexico set a record even as the deficit with that country narrowed slightly to $2.4 billion ...
Imports of crude petroleum hit an all-time high of $8.5 billion in October [2000] as the volume rose even as
the price-per-barrel dipped slightly to $28.62 from a 10-year high of $28.98 in September [2000]. ...

Through the first 10 months of the year [2000], the trade deficit is running at an annual rate of $363 billion,
almost $100 billion higher than last year's [1999] $265 billion deficit....".

 

President Jacques Chirac of France, in a speech 18 February 1999 to the World Bank and the International
Monetary Fund, urged that the United States, Japan and Europe manage the exchange rates of their currencies,
keeping them within specific zones, according to a 19 February 1999 article in The New York Times, which stated:
"... That is an idea that Japan and Germany have echoed, but [USA Clinton administration] Treasury Secretary Robert

http://www.nytimes.com/
http://biz.yahoo.com/
http://www.nytimes.com/
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E. Rubin dismissed the suggestion as unworkable and ill thought out. ... [Rubin] noted that if the U.S. economy went
into a downturn, and the value of its currency also fell, Europe and Japan might prescribe a rise in U.S. interest rates
in an attempt to bring the value of the dollar back up. ... the United States is loath to turn over economic decision-
making power to an international organization of any kind. ...".

 

 

Is there an easy way to sustain stock prices at a 20 Price/Earnings Ratio and 1.75% Dividend
Yield ?

Yes - the USA can (probably secretly) guarantee an unlimited supply of cheap money to Big Wall Street for the
purpose of buying stocks, while telling Big Wall Street that anyone taking short positions will be severely punished.

Such an increase of money supply beyond a corresponding increase in production of goods
and services would produce INFLATION.

 

According to a 21 August 1978 editorial in The Wall Street Journal: "... Yale's Robert Triffin wrote ... "... World
reserves had already more than doubled over the years 1970, 1971, and 1972,

 

increasing in this short span of three years by more than in all previous years and centuries since Adam and
Eve. ...". Nixon printed money in 1970-72 and won a second term in 1972. Like Clinton, Nixon continued to print
money in his second term. Unlike Clinton, Nixon attempted to control inflation by government regulation of wages
and prices instead of using global competition to hold down labor and raw material costs. Nixon's repressive
regulations did not stop oil price increases in 1973 by foreign suppliers who were not restrained by global competition.
Also unlike Clinton, Nixon was removed from office after impeachment. Nixon's removal from office may have been
at least in part due to his attempts to enforce central government control by unnatural laws and regulations, a mistake
that may be being repeated by Jiang Zemin's return to repressive Marxist doctrine in 1999 China.

What about inflation/deflation of the money supply since Nixon ?



Historical Notes

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/futureHist.html[4/16/18, 1:20:26 AM]

As shown in the above chart adapted from the 25 September 1999 issue of The Economist:

Ford increased money supply, and lost re-election to Carter
Ford, as Nixon's Vice-President, inherited scandal of Nixon's resignation due to Congressional
investigation of cover-up of his ordering a break-in of opposition Democrat offices in Watergate

Carter decelerated money supply increase, and lost re-election to Reagan
Reagan increased money supply, and won a second term, and his Vice-President Bush I won election
Bush I decreased money supply, and lost re-election to Clinton
Clinton increased money supply, and won a second term, but his Vice-President Gore lost election to Bush II
(son of Bush I)

Gore, as Clinton's Vice-President, inherited scandal of Clinton's impeachment for perjury and obstruction
of investigation of oral sex performed on Clinton in the White House Oval Office by his intern Monica
Lewinsky during 1995-1997

 

Can stock prices at a 20 Price/Earnings Ratio and 1.75% Dividend Yield be sustained without
Inflation ?

Only by following the example of the post World-War II expansion to USA-Europe-Japan and going to a new
High level of BOTH Production Supply and Labor Base Consumer Demand.

In 1998, High Production Supply has been achieved, and Consumer Demand of Investors is High because the stock
they own is at record high levels.

However,

What about Labor Base Consumer Demand ?

The High Labor Base Consumer Demand assumption of investors that has pushed stock prices to record levels is based
on expanding the population base of Labor from USA-Europe-Japan to the population of the entire Earth, which is
expanding as shown on the inset graph (from The 1998 World Almanac) in the above figure. This assumption cannot
be justified with respect to Russia (due to its instability) or with respect to the Islamic Middle East or Africa (due to
lack of industrial development). Unfortunately, it cannot even be justified with respect to other former Colonies and
China.

Labor Base Consumer Demand is NOT at the necessary High level, because of a major difference between

the post World-War II expansion of the USA to USA-Europe-Japan and

http://www.economist.com/
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the present expansion of Multi-National Corporations of USA-Europe-Japan to USA-Europe-Japan-Colonies-China:

after World War II, wages in Europe and Japan rose to the level of wages in the USA, thus expanding Labor Base
Consumer Demand;

but, to increase their profits, and therefore their stock prices,

the Multi-National Corporations of USA-Europe-Japan have kept wage rates low in Colonies and China (by
moving factories from higher-wage areas to lower wage areas) so that

there is insufficient expansion of Labor Base Consumer Demand to sustain the record high levels of stock
prices.

Those policies must be changed to have both high stock market asset values and low inflation.

If those policies are not changed, then

How far must stock prices fall to hit a new equilibrium ?

According to the 25 September 1999 issue of The Economist: "... there are remarkable similarities with America in the
1920s and Japan in the 1980s (see chart ...)             

... in the 1920s, people also believed in a new era of faster growth arising from new technology. The only difference
was that at that time most of the excitement was generated by cars, aeroplanes, electrification and the radio, rather than
by computers, telecoms and the Internet. Convinced, like many others, that the boom-bust cycle was a thing of the
past, Irving Fisher, an economist at Yale University, made his infamous observation on the eve of the 1929 crash that
"stock prices have reached a permanent and high plateau." ... Today, besides runaway share prices, America shows
plenty of other signs of excess. Consumers have been on a borrowing and spending binge, and household saving has
turned negative for the first time since the 1930s. ... As imports soar, America's current-account deficit is heading for a
record 4% of GDP. The property market is also starting to look frothy: prices of prime residential property in many big
cities are soaring. Last, but not least, money-supply growth seems excessive. These are all classic symptoms of a
bubble. ...".

According an article by Gretchen Morgenson in The New York Times on 16 August 1998,

over 72 years, the median Price/Earnings Ratio on the Dow Jones stocks has been 15.3. For the Dow Jones Industrial
Average to return to that valuation level, it would have to drop to 5291,

and the median Dividend Yield on the Dow Jones stocks has historically been 4.3%. For the Dividend Yield to revert
to its median, the Dow Jones Industrial Average would have to fall to 3353.

http://www.economist.com/
http://www.nytimes.com/
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Would such a fall stop there, or continue to lower levels ?

According an article by Greg Ip in The Wall Street Journal on 26 August 1998, "... deflation ... is becoming a more
pressing reality for companies and their shareholders ... A survey taken by Prudential Securities economists in June
found that 40% of the industries ... are experiencing declining prices, compared with 26.4% a year earlier, while just
26% are experiencing rising prices, compared with 51% a year earlier. ... Ed Yardeni, chief economist at Deutsche
Bank Securities ... says... "In many parts of our economy ... we're in a price recession. It's very difficult to raise prices
in a lot of industries -- especially commodities, and now some capital goods like farm equipment." ... citing ...
downward pressure on computer and semiconductor prices, a Merrill Lynch analyst downgraded [Intel Corp.] stock
last week, predicting that Intel's average selling prices will decline 33% over the next five years. ... Stephen Poloz,
managing editor of the International Bank Credit Analyst, a Montreal-based financial forecast journal, thinks ... that
this slowdown is starting ... with a drag from overseas economies which has hit profits on two fronts: slowing demand
and falling selling prices. ..."

If the deflationary slowdown decreases profits from current levels, then the Dow Jones
Industrial Average would have to decline below 5291 to reach a 15.3 Price/Earnings Ratio,

and below 3353 to reach a 4.3% Dividend Yield.

Since declining stock prices will reduce the current High level of Investor Consumer Demand,
which would decrease profits even further, the stock market decline could be a deep

downward spiral.

Another factor supporting the Dow Jones Industrial Average is that the USA stock market, and particularly the Blue
Chip Dow Jones stocks, is perceived by investors world-wide as being the only safe haven for investment. In that
respect, within USA-Europe-Japan, the USA is dominant rather than equal. As Japan is having major economic
difficulties due to its heavy investments in SouthEast Asia and Korea, Japan is not likely to ever compete with the
USA as a safe haven.

Possible competing safe havens include Europe, and, if it can go back to the policies of Deng Xiaoping and avoid the
mistake of his successor Jiang Zemin in returning to doctrinaire Marxism and repressive actions reminiscent of the
Cultural Revolution, China.

If alternative safe havens appear, possibly in Europe and China, another pillar of support for
the record high levels of the Dow Jones Industrial Average will disappear.

 

Perhaps the most potentially destabilizing ( for the economic order in the present developed world ) possibility is that
an industrially developed, but fossil-fuel-poor, nation will make available small modular cheap safe
fission reactors thus rendering the present fossil-fuel energy system obsolete.

For the long run, that would be a good thing, because only nuclear energy can support a large Earth population with a
present-day-energy standard of living.

According to a 22 August 2001 article by Peter Hadfield and Michael Fitzpatrick in The New Scientist:

"... A nuclear reactor designed to generate power in the basement of an apartment block is being
developed in Japan. In the past few months government-backed researchers have been testing a fail-safe
mechanism for the reactor, which will close down automatically if it overheats. The Rapid-L reactor was

http://interactive.wsj.com/archive/retrieve.cgi?id=SB904088418544668000.djm
http://www.newscientist.com/news/news.jsp?id=ns99991186
http://www.newscientist.com/
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conceived as a powerhouse for colonies on the Moon. But at six metres high and only two metres wide
this 200-kilowatt reactor could relatively easily fit into the basement of an office building or apartment
block, where it would have to be housed in a solid containment building. ...

... Unlike normal nuclear reactors, the Rapid-L has no control rods to regulate the reaction. Instead, it uses
reservoirs of molten lithium-6 - an isotope that is effective at absorbing neutrons. The reservoirs are
connected to a vertical tube that runs through the reactor core.

During normal operation the tube contains an inert gas. But as the temperature of the reactor rises, the
liquid lithium expands, compressing the inert gas and entering the core to absorb neutrons and slow down
the reaction. The lithium acts as a liquid control rod. And unlike solid control rods, which have to be
inserted mechanically, the liquid expands naturally when the core gets warm. The Rapid-L uses the
same principle to start up and close down the reaction. The reactor would be cooled by molten sodium
and run at about 530 °C. ... [the] main concern now is to test the fail-safe system's long-term durability.
...".

According to a 21 October 2003 article by Joel Gay in the Anchorage Daily News:

"... A Japanese corporation ... Toshiba Corp. ... wants to thrust the Interior community of Galena into
international limelight by donating a new, unconventional electricity-generating plant that would light and
heat the Yukon River village pollution-free for 30 years ... It's a nuclear reactor ...

http://www.adn.com/front/story/4214182p-4226215c.html
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... The Galena design is part of a new generation of small nuclear reactors that can be built in a factory
and transported by barge, truck or helicopter. A federal study, funded at Stevens' request and published in
May 2001, found they are inherently safe and easy to operate, resistant to sabotage or theft, cost effective
and transportable. ... The power comes from a core of non-weapons-grade uranium about 30 inches in
diameter and 6 feet tall. It would put out a steady stream of 932-degree heat for three decades but can be
removed and replaced like a flashlight battery when the power is depleted ... The reactor core would be
constructed and sealed at a factory, then shipped to the site. There it is connected with the other,
nonnuclear parts of the power plant to form a steel tube about 70 feet long with the nuclear core welded
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into the bottom like the eraser in a pencil ... The assembly is then lowered into a concrete housing buried
in the ground ... The reactor has almost no moving parts and doesn't need an operator. The nuclear
reaction is controlled by a reflector that slowly slides over the uranium core and keeps the nuclear fission
"critical." If the reflector stops moving, the reactor loses power. If the shield moves too fast, the core
"burns" more quickly, yielding the same amount of power but reducing the reactor's life ... Because of its
design and small size, the Toshiba reactor can't overheat or melt down ... The nuclear reaction heats liquid
sodium in the upper portion of the reactor assembly. It circulates by convection, eliminating pumps and
valves that need maintenance and can cause problems ... The liquid is contained in a separate chamber so
it isn't radioactive. Because the reactor assembly is enclosed in a thick steel tube, it will withstand
earthquakes and floods ... "What comes out (of the ground) are two pipes with steam that power a turbine,"
... said ... Washington, D.C., attorney Doug Rosinski, who represents Toshiba ... "You wouldn't even know
it's there," except for the steam generator building above it. ... He estimated the work would cost $600
million or more and take six to eight years. The Galena plant could be online by 2010, he said. Once the
first one is complete, Toshiba believes it can build additional plants for about $20 million each, he said.
...".

In the meantime, the developed world is largely dependent on fossil fuel, and particularly on oil.

How Long will Abundant Cheap Oil Last ?

Look at the global Oil Production Sector (adapted from Scientific American, March 1998).

The 1997 total World production was about 25 billion barrels per year, or about 250 billion barrels per decade.

Production in the World Outside Persian Gulf substantially follows the Hubbard curve pattern of increase to peak, then
decline. The Caspian Sea of the Former Soviet Union is probably the only area that could possibly break out of its
Hubbard curve and increase production dramatically, but political rivalries and instability may interfere with the
necessary construction of production and transportation facilities. Even if the Caspian Sea were developed rapidly, it
may add no more oil production to the graphs shown above than the total production of the North Sea in the UK and
Norway. According to a 5 December 2002 article by Dale Allen Pfeiffer on a From The Wilderness web page:

"... Colin Campbell states that exploration in the Caspian region has been very disappointing, with the
discoveries being much smaller than predicted and much of the oil discovered being of poor quality. But
the Energy Information Agency (EIA) predicted that the Caspian region would contain in excess of 200
billion barrels of oil. So what is being said elsewhere about the results of Caspian oil exploration? ...
Steven Mann, the director of the State Department's Caspian Basin Energy Policy Office stated that the
Caspian Sea contains only 50 billion barrels of proven reserves, a far cry from the EIA's projections.
"Caspian Oil represents 4 percent of the world's reserves. It will never dominate the world's markets..." ...
a study published in PetroStrategies last July stated that the Caspian Sea contains only 39.4 billion barrels
of proven oil reserves. The study, conducted by consultants from Wood MacKenzie, criticized IEA figures
for the region as being severely inflated and unrealistic. ...".

http://www.sciam.com/
http://www.fromthewilderness.com/free/ww3/120502_caspian.html#_edn2
http://www.fromthewilderness.com/
http://www.fromthewilderness.com/free/ww3/102302_campbell.html
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Further, according to an article by W. Clark in ratville times:

"... After three exploratory wells were built and analyzed, it was reported that the Caspian region holds
only approximately 10 to 20 billion barrels of oil (although it does have a lot of natural gas) ... The oil is
also of poor quality, with high sulfur content. ... this recent realization about the Caspian Sea region has
serious implications for the U.S., India, China, Asia and Europe, as the amount of available
hydrocarbons for industrialized and developing nations has been decreased downward by 20%.
(Global estimates reduced from 1.2 trillion to approximately 1 trillion) ...

The 1997 cost of producing oil varied from about $1 to $2 per barrel in the Persian Gulf to about $5 to $10 per barrel
in the North Sea in the UK and Norway. Since the price is set on the margin, and since oil companies make profits, the
1997 oil price was in the $15 to 20 per barrel range.

Either dramatic decrease in oil production, or dramatic increase in oil price, could be so disruptive to the Industrial
Sector that it could destabilize the dominant position of the USA in the World Order.

Could substantial oil production at reasonable prices come from unconventional sources?

Higher recovery technology would extend the graphs, but probably not much. Such oil might be so expensive relative
to $20 per barrel that the dominant position of the USA in the World Order would be threatened.

Orinoco River heavy oil sludge has reserves of about 1,200 billion barrels and could supply the World at the 1997
level for almost 50 years, but heavy metals and sulfur must be removed from the sludge. Such oil might be so
expensive relative to $20 per barrel that the dominant position of the USA in the World Order would be threatened.

Tar sands and shale in Canada and the Former Soviet Union have reserves of about 300 billion barrels and could
supply the World at the 1997 level for over 10 years, but oil is produced by strip mining and air-polluting processing.
Such oil might be so expensive relative to $20 per barrel that the dominant position of the USA in the World Order
would be threatened.

Easily recoverable natural gas cold produce about 500 billion barrels of synthetic crude oil and could supply the World
at the 1997 level for about 20 years, and gas that could be recovered with more difficulty might produce another 1,000
billion barrels and could supply the World at the 1997 level for about another 40 years. Such oil might be so expensive
relative to $20 per barrel that the dominant position of the USA in the World Order would be threatened.

With the World Outside the Persian Gulf on a declining Hubbard curve, and with high-tech recovery, Orinoco sludge,
tar sands and shale, and natural gas very expensive relative to $20 per barrel, the only way to sustain 1997 production
levels at reasonable prices is to, during the period

from 2000 to 2010, expand production in the Persian Gulf.

Since Persian Gulf oil is produced for $2 per barrel or less, expanded production will be very profitable.

Can Persian Gulf production be expanded?

The Persian Gulf production curve followed a Hubbard curve until about 1973.

Political restrictions, not normal economic and geological forces, took the Persian Gulf off its Hubbard curve with a
flat production for the rest of the 1970s and a dip in production in the early 1980s.

After the early 1980s, the Persian Gulf resumed production growth, but the growth was restrained by political
restrictions and not quite as rapid as its Hubbard curve.

The Persian Gulf nations that would be the source of increased production are Saudi Arabia, Kuwait, the United Arab
Emirates, Iraq, and Iran.

http://www.ratical.org/ratville/CAH/RRiraqWar.html
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Most of the 1997 Persian Gulf oil production comes from Saudi Arabia, Kuwait, and the United Arab Emirates,
because the USA, exercising its dominant position in the World Order, has enforced restrictions against investing in
Iraqi and Iranian production facilities and against sale of oil by Iraq and Iran.

If Saudi Arabia, Kuwait, and the United Arab Emirates keep their production at 1997 levels of about 7 billion barrels
per year through 2010,

and if production of the World Outside the Persian Gulf declines according to its Hubbard curve from about 18 billion
barrels per year to about 13 billion barrels per year,

then Iraq and Iran would be the most likely nations to pick up the 5 billion barrel per year shortfall from 1997 levels.

If the global Industrial Sector expands to produce more jobs and goods for more people, then even more production
would be required of Iraq and Iran.

Can Iraq and Iran provide the needed oil ?

According to articles in The Wall Street Journal of 23 Feb 98 by Bhushan Bahree, quotes Franco Bernabe, chief
executive of the Italian company ENI SpA, as saying that

Iraq's proven reserves, more than 112 billion barrels of proven oil reserves, second only to Saudi Arabia's 250 billion
barrels, and those of Iran, which are somewhat smaller, will have to come into play,

and that neither Iraq nor Iran has the finances to substantially expand production capacity without foreign capital.

At $2 per barrel or less, production from Iraq and Iran will be very profitable.

Since the USA is not on friendly terms with the governments of Iraq and Iran,

and since the USA will need oil from Iraq and Iran to stabilize the dominance of the USA in the World Order through
2010,

the USA must either change the governments of Iraq and/or Iran

or make friends with the governments of Iraq and/or Iran and end restrictions on investment in, and oil sale by, Iraq
and Iran.

Since other countries (notably France, Russia, and China, as well as the Netherlands, Italy, India, and Spain) have
begun to invest in Iraq and Iran despite the restrictions advocated by the USA, and since investment in oil that can be
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produced at $2 per barrel is likely to be very profitable,

failure of the USA to make friends and lift restrictions (or overthrow governments and abrogate contracts with non-
USA companies) may change the worldwide flow of oil profits in such a way as to threaten the dominance of the USA
in the World Order by 2010.

If the oil of Iraq-Iran is used wisely, then it could buy time to execute a plan to develop alternative energy sources for
the future.

 

 

If Conflict arises

among nations in the Global World Order, whether it is among the USA, Iraq, China, France, Germany, Russia, or
others, the way the Conflict is managed may determine whether the Global World Order produces a harmonious unity
of Humanity or whether it produces terribly destructive wars.

Conflicts might involve:

Europe
NSA Economic Information;
Nuclear India/Pakistan;
Military Policies of Irrationality;
Kosovo, Russia, and China

Europe might begin to compete with the USA as a safe haven beginning in 1999. According an article by Helene
Cooper and Sara Calian in The Wall Street Journal on 26 August 1998, "... Merrill Lynch and Co. ... [is] ... preparing
for the euro. Merrill believes that the the common currency, to be introduced [January 1, 1999,] will spark a European
investment boom. ... The total stock-market capitalization in "Euroland," as the 11 countries participating in the new
currency are known, is equal to just 60% of the region's gross domestic product, compared with 140% to 150% in the
U.S. ...".

If the UK remains aligned with the USA, and if a united Continental Europe based on a Troika of France, Germany,
and Russia emerges, it could be a third major power, along with the USA and China. As Thomas Kamm of the Wall
Street Journal reported on 9 April 1998, if you only take into account the 1997 data for Austria, Belgium, Finland,
France, Germany, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain (the countries likely to be charter
members of the European EMU (Economic and Monetary Union)) :

         Population (millions)   world GDP   world trade 
Europe      300                    19.4%       18.6% 
USA         267.7                  19.6%       16.6% 

If you add Russia and Eastern Europe to the figures for a united Continental Europe, you see that the USA would be a
good bit smaller in everything except possibly military strength.

As to military strength, according to a 16 December 2000 article by Anton La Guardia in The London Telegraph, "...
French officials claimed that the development of an autonomous European defence policy was unstoppable. One
French official said: "The train is already moving. Nato is not on board. It is not the engine. It is not in the tender or
even in the passenger compartment. It is still on the platform." ... America fears that ... France could push the EU
into developing separate operational planning facilities and ultimately "decouple" Europe from America. ... Richard
Perle, one of ... Bush's hardline campaign advisers, has described the European defence initiative as "a catastrophe for

http://interactive.wsj.com/archive/retrieve.cgi?id=SB904079464170035500.djm
http://interactive.wsj.com/archive/retrieve.cgi?id=SB904079464170035500.djm
http://www.telegraph.co.uk/
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Nato". ...".

 

NSA Economic Information to USA Businesses

On 11 April 1999, Tony Paterson of The London ElectronicTelegraph reported that "Security experts in Germany have
uncovered new evidence of a big American industrial espionage operation in Europe using satellite listening posts in
Britain and Germany. German business is thought to suffer annual losses of at least £7 billion through stolen
inventions and development projects. With Europe already locked in a trade war with its American ally over bananas,
Germany's high-tech industry wants its government to back a counter-offensive. The main centres used for satellite
tapping of millions of confidential company telephone calls, fax and e-mail messages are believed to be terrestrial
listening posts run by the American National Security Agency (NSA) at Menwith Hill, near Harrogate, North
Yorkshire, and Bad Aibling, Bavaria, with the backing of the American government. ... Victims have included such
German firms as the wind generator manufacturer Enercon. Last year it developed what it thought was a secret
invention enabling it to generate electricity from wind power at a far cheaper rate than before. However, when the
company tried to market its invention in the United States, it was confronted by its American rival, Kenetech, which
announced that it had already patented a near-identical development. Kenetech then brought a court order against
Enercon banning the sale of its equipment in the US. In a rare public disclosure, a NSA employee, who refused to be
named, agreed to appear in silhouette on German television last August to reveal how he had stolen Enercon's secrets.
He said he used satellite information to tap the telephone and computer link lines that ran between Enercon's research
laboratory near the North Sea and its production unit some 12 miles away. Detailed plans of the company's allegedly
secret invention were then passed on to Kenetech. ... Experts have little doubt that the NSA is at the forefront of the
European industrial espionage war, not least because Washington has instructed its security services to collect
information for the benefit of American industry. Early in his presidency, Bill Clinton decreed that industrial
espionage should be one of the main tasks of the CIA. "What is good for Boeing is good for America," he was
quoted as saying. The NSA operates a global data surveillance network involving 52 super computers. Specialists in
European industrial espionage, such as the journalist Udo Ulfkotte who is to publish a book on the subject, entitled
Market for Thieves, later this year, say there is strong evidence that Britain's Menwith Hill is at the forefront of the
offensive. "My research suggests that 70 per cent of the spying is done in Yorkshire," Mr Ulfkotte said. From both the
Yorkshire and Bavarian sites, data is transferred to the NSA's headquarters at Fort Meade, Maryland where 10,000
military personnel and 30,000 civilian employees trawl the information with the help of the British Memex computer
identification system. German industry complains that it is in a particularly vulnerable position because the Bonn
government forbids its security services from conducting similar industrial espionage. "German politicians still support
the rather naive idea that political allies should not spy on each other's businesses. The Americans and the British do
not have such illusions," Mr Ulfkotte said. But for Germany's Association for Industrial Security, which backs the idea
of a counter-industrial espionage drive, the situation has become intolerable. "We will have to get used to the fact that
industry is a part of our national security," said the association's president Wolfgang Hoffman.".

 

India and Pakistan tested nuclear weapons in 1998.

Just as the Russian military might use its nuclear capability if the Russian people become so hopelessly miserable that
the might want the rest of the world to share their misery, if India and Pakistan feel that they do not have much to lose
by a retaliatory strike, and a lot to gain if they make a first strike, it is unfortunately likely that a nuclear war might
occur in India/Pakistan within the next few years. According to a BBC India Timeline: "... A chronology of key
events:

1858 - India comes under direct rule of the British crown after failed Indian mutiny. ...
1920-22 - Nationlist figurehead Mahatma Gandhi launches anti-British civil disobedience campaign. ...
1947 - End of British rule and partition of sub-continent into mainly Hindu India and Muslim-majority state of
Pakistan. ...

http://www.telegraph.co.uk/
http://news.bbc.co.uk/hi/english/world/
http://news.bbc.co.uk/hi/english/world/south_asia/newsid_1155000/1155813.stm
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1948 - War with Pakistan over disputed territory of Kashmir. ...
1962 - India loses brief border war with China. ...
1971 - ... war with Pakistan over creation of Bangladesh, formerly East Pakistan. ...
1974 - India explodes first nuclear device in underground test. ...
1984 - Troops storm Golden Temple - Sikh's most holy shrine - to flush out Sikh militants pressing for self-rule.
...
1984 December - Gas leak at Union Carbide pesticides plant in Bhopal. Thousands are killed immediately, many
more subsequently die or are left disabled. ...
1990 - Muslim separatist groups begin campaign of violence in Kashmir.
1991 - Rajiv Gandhi assassinated by suicide bomber sympathetic to Sri Lanka's Tamil Tigers. ...
1996 - ... Hindu nationalist BJP emerges as largest single party.
1998 - BJP forms coalition government under Prime Minister Atal Behari Vajpayee.
1998 - India carries out nuclear tests ...
2000 May - India marks birth of its billionth citizen. ...
2001 January - Massive earthquakes hit western state of Gujarat, leaving at least 30,000 dead.
2001 April - ... High-powered rocket launched, propelling India into ranks of select club of countries able to fire
big satellites deep into space. ...
2001 December - Suicide squad attacks parliament in New Dehli, killing several police. ...
2001 December - India, Pakistan mass troops on common border amid mounting fears of a looming war. ...".

 

USA Policy of Irrationality

a 1995 study "Essentials of Post-Cold War Deterrence" by the USA Defense Department's Strategic Command stated,
that, according to a CNN report, stated that "... Because of the value that comes from the ambiguity of what the U.S.
may do to an adversary if the acts we seek to deter are carried out, it hurts to portray ourselves as too fully rational and
cool-headed ..." and that "The fact that some elements (of the U.S. government) may appear to be potentially 'out of
control' can be beneficial to creating and reinforcing fears and doubts within the minds of an adversary's decision
makers ..." and that "That the U.S. may become irrational and vindictive if its vital interests are attacked should be a
part of the national persona we project to all adversaries."

According to CNN, the Policy of Irrationality dates back at least to the 1960s, when Harvard professor Thomas
Schelling, working on game theory and nuclear bargaining, wrote: "It is not a universal advantage in situations of
conflict to be inalienably and manifestly rational in decision and motivation ...".

As CNN says, Schelling's deas were adopted by Henry Kissinger and President Nixon in using coercive air strikes on
North Vietnam as a way of forcing Hanoi to the bargaining table in the latter stages of the Vietnam War.

To me, the failure of USA policy in Vietnam underscores the ineffectiveness of the Policy of Irrationality.

The Policy of Irrationality is, in my opinion, not only irrational but also counterproductive and wrong. It should be
abandoned. Life and History are NOT poker games.

Kosovo, Russia, and China

During the USA/NATO conflict in Kosovo, Russia has been ineffective and USA/NATO has

bombed the Chinese Embassy in Belgrade, and

appointed as Ambassador to China a USA Navy Admiral who in 1996 sent ships into the Straits of Taiwan
in order to play war games with China's military forces and to politically intimidate China.

http://cnn.com/US/9803/01/us.nuclear.weapons.ap/index.html
http://cnn.com/US/9803/01/us.nuclear.weapons.ap/index.html
http://cnn.com/US/9803/01/us.nuclear.weapons.ap/index.html
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Further, according to a 14 April 1999 CNN report, "... Chinese Premier Zhu Rongji ... criticized Clinton
for, in Beijing's view, backing away from a deal ... for China's entry into the World Trade Organization
(WTO) ... [during Zhu's April 1999] official visit to the White House ... ".

Are these actions all parts of a USA Policy of Irrationality whereby the USA is using Brinksmanship and Bluffing to
try to intimidate China and the Rest of the World,

or

Does the USA really intend to actually use its military force, including B2 bombers, to destroy China's Nuclear Missile
capability in a preemptive strike, and then use USA military superiority to guarantee availability of cheap goods and

labor from the Rest of the World for the benefit of USA Multinational Corporations ?

Since Putin has become a New Stalin in Russia, will China attack Taiwan with Russia's help?

 

 

Will China's low wages attract so many manufacturing plants to move to China from the USA and Japan that conflict
may arise as the USA and Japan lose not only jobs but the ability to manufacture goods within their own borders?

 

New Technologies

(such as those provided in the USA by DARPA) may enable the Human Civilization of the Global World Order to
advance.

What obstacles might prevent development and utilization of New Technology?

The greatest obstacle, in my opinion, is what some have called the Tahiti Syndrome. After some Pacific
Islands, such as Tahiti, were settled by migration from Asia, the islanders became content with living in
the mild climate and eating the fish and fruit that grew on the island, so they did not care to advance their
technology (except in the area of ocean navigation so that they could go fishing, and go to other islands).
Technologically, they stagnated and were far behind the Europeans who developed high technology to
deal with the harsh European climate and difficult environment of disease and war. Now the late-comer
Europeans are politically dominant in the Pacific Islands.

The Tahiti Syndrome was repeated by China in the period 1403-1426, when China decided to look inward
and turn its back on new things and the outside world. China then lost its technological advantage over the
rest of the world, as well as the military means to export its inflated supply of paper money, or even to
prevent coastal raids by wako pirates.

If New Technologies do not enable the Human Civilization of the Global World Order to advance, then what
might the be the future of Humanity?

In their paper Finite-time singularity the of the world population, economic and Financial indices, cond-
mat/0002075, Johansen and Sornette say [my comments are in brackets]:

"... the Earth's human population and its economic output ... growth rates are compatible with a spontaneous
singularity occuring at the same critical time 2052 +/- 10 signaling an abrupt transition to a new regime. ... We now
attempt to guess what could be the possible scenarios for mankind close to and beyond the critical time ...

http://www.cnn.com/ALLPOLITICS/stories/1999/04/14/us.china/
http://www.xxx.lanl.gov/abs/cond-mat/0002075
http://www.xxx.lanl.gov/abs/cond-mat/0002075
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fundamentally new discoveries at a different level of the hierarchy witnessed until present ...
transition to a knowledge-based society, in which knowledge, intellectual, artistic and humanistic values replace
the quest for material wealth. ...

[ Fundamental new discoveries will be required for knowledge to replace material wealth, because
present-day Humans require food and other material things to survive and be comfortable, and material
wealth willl continue to be a dominant factor unless or until Humans don't need such material things for
survival or comfort. ]

a smooth transition towards an ecologically-integrated industry and humanity. ... a massive transfer of resources
from developed to developing countries. ...

[ The politcal likelihood of such a voluntary massive transfer of resources seems rather remote, given the
political / economic structure of present-day Earth. ]

a severe recession fed by the slow death of its host ( the Earth ), in the spirit of the analogy ... proposed between
the human species and cancer. ...
a systematic development of terrorism and the segregation of mankind into at least two groups, a minority of
wealthy communities hiding behind fortresses from the crowd of "barbarians" roaming outside ... Such a
scenario is also quite possible for the relation between developed and developing countries. ...".

[ Barring great change in Humans or their political / economic structures, the last scenario seems to me to
be the most likely. Since I don't like that scenario, I hope that there will indeed be Fundamental new
discoveries that will enable a transition to a different level of existence and to a knowledge-based society.
]

 

 

It is possible that one source of New Technology might be contact with

OTHER LIFE FORMS.

Click Here for References.

Click Here for History prior to 1998.

excerpts from Rudyard Kipling - The Gods of the Copybook Headings:

As I pass through my incarnations 
in every age and race,

I make my proper protestations 
to the Gods of the Market-Place.
Peering through reverent fingers 
I watch them flourish and fall.

And the Gods of the Copybook Headings, 
I notice, outlast them all.

We were living in trees when they met us. 
They showed us each in turn.

That water would certainly wet us, 
as Fire would certainly burn:

...
They denied that Wishes were Horses; 
they denied that a Pig had Wings.

So we worshiped the Gods of the Market 
Who promised these beautiful things.
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...
But, though we had plenty of money, 

there was nothing our money could buy,
And the Gods of the Copybook Headings said: 

'If you don't work you die.'
Then the Gods of the Market tumbled, 

and their smooth-tounged wizards withdrew,
And the hearts of the meanest were humbled 

and began to belive it was true
That All is not Gold that Glitters, 

and Two and Two make Four---
And the Gods of the Copybook Headings 

limped up to explain it once more
...

As surely as Water will wet us, 
as surely as Fire will burn,

The Gods of the Copybook Headings 
with terror and slaughter return!

 

 

Will Marxism triumph in the long run?

During 1980-2000 the Soviet Union has collapsed and China's economy has become Capitalist. Does that mean that
Marxism died with the Millenium 2000?

Perhaps the most important phenomenon of 1980-2000 is the movement of Modern Industry from high-wage areas of
the USA, Europe, and Japan to low-wage areas which I will call China (its largest and dominant component).

In the USA 1980-2000 the Reagan-Bush-Clinton era has seen the destruction of working class unions and the greatest
concentration of wealth in the history of Earth.

In China 1980-2000 has seen the beginning of a movement from rural poverty to Modern Industry working class. At
first, Chinese workers are happy to be out of rural poverty

but

during 2000-2020 Chinese workers will realize how realize how far they are below the life-style at the top and begin
to form Earth's most powerful unions, which cannot be broken because there is no other "China" to which to export
Modern Industry jobs.

Barring war with the USA and/or Japan, the Chinese unions of 2020 will become the dominant political force on Planet
Earth and will define the future of humanity as long as it is confined to Earth (unless and until some other life form becomes
dominant on Earth).

Will the Chinese unions of 2020 be Taoist or Confucian in spirit?

 

The process is substantially accurately described by interpreting some excerpts from the Manifesto of the Communist
Party by Karl Marx and Frederick Engels (1848) as applied to a Global Economy:

"... as ... capital ... is developed, in the same proportion is ... the modern working class, developed -- a
class of laborers, who live only so long as they find work, and who find work only so long as their labor
increases capital. These laborers ... are a commodity, like every other article of commerce, and are
consequently exposed to all the vicissitudes of competition, to all the fluctuations of the market.  ...

The lower strata of the middle class ... sink gradually into the [working class], partly because their
diminutive capital does not suffice for the scale on which Modern Industry is carried on, and is swamped
in the competition with the large capitalists  ...

http://www.anu.edu.au/polsci/marx/classics/manifesto.html
http://www.anu.edu.au/polsci/marx/classics/manifesto.html
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At this stage, the [working class] still form an incoherent mass scattered over the whole [Earth], and
broken up by their mutual competition. ...

But with the development of industry, the [working class] not only increases in number; it becomes
concentrated in greater masses ... the workers begin to form combinations (trade unions) ... they club
together in order to keep up the rate of wages ... This union is helped on by the improved means of
communication that are created by Modern Industry, and that place the workers of different localities in
contact with one another. ...

The development of Modern Industry, therefore, cuts from under its feet the very foundation on which [the
capitalist class] produces and appropriates products.

What [the capitalist class] therefore produces, above all, are its own grave-diggers.

Its fall and the victory of the [working class] are equally inevitable. ...".

 

It is interesting to watch inevitable forces at work.

 

Tony Smith's Home Page

...

...
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1984-1992 Truth Quark History
 

On 27 February 1984 my paper "Particle Masses, Force Constants, and Spin(8)" was received by the International
Journal of Theoretical Physics (Int. J. Theor. Phys. 24 (1985) 155-174). It contained the first refereed publication of
my calculation of the truth quark mass as 129.5 GeV, using a model that is equivalent to the D4-D5-E6-E7-E8 VoDou
Physics model insofar as the truth quark mass is concerned. [ More about the history of my development of the D4-D5-E6-E7-E8
VoDou Physics model can be found here. ]

 

John Maddox reported in the 12 July 1984 issue of Nature (Nature 310 (12 Jul 84) 97), that a CERN

collaboration led by Carlo Rubbia had discovered the truth quark (which he called the top quark) and that its mass was
about 40 GeV.

 

At the 31 October 1984 Santa Fe meeting of the American Physical Society Division of Particles and Fields, Carlo
Rubbia stated that CERN had probably discovered the truth quark at about 40 GeV. At the same meeting, I gave a 10-
minute talk about my theoretical work on the truth quark mass, and interpreted the CERN experimental results as being
consistent with a truth quark mass of 120 to 160 GeV, rather than 40 GeV.

 

The CERN announcement of a 40 GeV truth quark mass was generally accepted to the extent that, in 1986, Rabindra
Mohapatra, in Section 15.3 of his book "Unification and Supersymmetry, The Frontiers of Quark-Lepton Physics"
(Springer-Verlag 1986), discussed the supergravity work of Alvarez-Gaume, Polchinski, and Wise (Nuc. Phys. B221
(1983) 495-523) (similar work was done by Inoue, Kakuto, Komatsu, and Takeshita (Prog. Theor. Phys. 68 (1982)
927) and Ibanez and Lopez (Nuc. Phys. B233 (1984) 511-544)) and stated that:

"It is interesting that [the truth quark mass Mt] lies in the range 100 GeV {= Mt {= 190 GeV. The recent discovery of
the t-quark in the mass range of 40-60 GeV therefore rules out the simple-minded analysis carried out here [as in the

http://www.cern.ch/
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supergravity work of Alvarez-Gaume et. al.].".

 

In 1985 I contributed to the Kent Clifford Algebra Meeting at Canterbury, and in 1986 I contributed to the XVI
International Colloquium on Group Theoretical Methods in Physics at Drexel University. In my earlier work I had
some different weak sector structures, such as 3 generations of weak gauge bosons, uncorrected W0 mass, no Higgs, or
a lighter Higgs, that I no longer use in the D4-D5-E6-E7 model.

 

1987 - ARGUS B-Bbar experiments set limits on the Mass of the Truth Quark, showing it to be between 43 GeV and
180 GeV, and likely to be between 83 GeV and 180 GeV, according to Nir, Nuclear Physics B306 (1988) 14. ARGUS
ran at DORIS at DESY during 1982-1992. In his 1997 paper b-Quark Physics at DORIS, presented in Chicago on the
occasion of Leon Lederman's 75th birthday, Dietrich Wegener says:

"... B0-B0bar mixing .. is mediated by box diagrams. The mixing parameter rd ... is dominated by virtual t-
quark exchange. The experimental situation in 1986 was as ... UA1 claimed [ G. Arnison et al. (UA1), Phys.
Lett. B147 (1987) 493 ] a signal at mtop = 40 GeV. As a consequence a small mixing parameter rd = 0.01
was expected. ... In summer 1986, for the first time ARGUS and CLEO had enough statistics ... to search
for B0-B0bar mixing. ... At the Berkeley conference the groups presented their limits (90% CL): rd < 0.12
(ARGUS [ H. Albrecht et al. (ARGUS), paper #9717 submitted to Berkeley conference1986. ]) and rd < 0.20 (CLEO [
CLEO, paper submitted to Berkeley conference, CLNS 86{741. ]). Immediately after the conference ARGUS prepared
a publication which even got a DESY number (DESY 86-121). However, the distribution of the paper was
stopped at the last moment by H.Schroeder. He collected all preprints at the moment they left the printer's
offce. All copies were burned! What observation led to this reaction? In August 1986 H. Schroeder started
an analysis ... In September 1986, 50 events with a reconstructed B0-B0bar were available to tag the
heavy flavor of the B0 ... H. Schroeder presented the first results of his analysis at the ARGUS group
meeting September 25, 1986 ... After background subtraction a mixing ratio of rd = 0.20 +/- 0.12 was
obtained. The claim that B0-B0bar mixing had indeed been observed was supported by the
observation of one fully reconstructed event with 2 B0 mesons in the final state decaying via B0 -> D*+
mu- nu(mu)bar ... The mu- and the K+ both were uniquely identified. The observation of this event is a
convincing example of the advantages of the ARGUS detector: precise momentum measurement, good
particle identification, and hermeticity. ... This proved the existence of B0-B0bar mixing with a large
mixing parameter, totally unexpected at that time. ... To explain the large mixing parameter, ARGUS
had to assume the top mass to be large, mtop > 50 GeV, 10 years ago an unconventional assumption
in view of the UA1 claim ...".

 

On 22 May 1992 the paper "ANALYSIS OF TOP-ANTITOP PRODUCTION AND DILEPTON DECAY EVENTS
AND THE TOP QUARK MASS" by R. H. Dalitz and Gary R. Goldstein was received by Physics Letters B (Phys.
Lett. B 287 (1992) 225-230). It stated that: "A simple idealized procedure is proposed for the analysis of individual
top-antitop quark pair production and dilepton decay events, in terms of the top quark mass. This procedure is
illustrated by its application to the CDF candidate event. If this event really represents top-antitop production and
decay, then the top quark mass would be 131 +22 -11 GeV.".

 

In the 27 June 1992 issue of the New Scientist, an article by William Bown, titled "TRANSATLANTIC ROW KEEPS
TOP QUARK HIDDEN", dealing with analysis of 1988-89 CDF events by Dalitz and Goldstein, stated that:

"... Gary Goldstein, one of Dalitz's collaborators, says he is 'quite confident' that they have discovered the
existence and the mass of the quark. ..."

http://www.physik.uni-dortmund.de/e5/argus/
http://www.desy.de/pr-info/desy-fokus_e.html#Forschung
http://www.physik.uni-dortmund.de/e5/argus/arbeiten/b20_neu.ps.gz
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"... Dalitz and Goldstein were given details of all the collisions by Kris Sliwa, a member of the CDF team
..." "... Alvin Tollestrup, also a member of the [CDF] team, says: 'The two people who are not members of
CDF should not have had access to the data.' ..."

[ The possessive attitude of Fermilab and CDF with respect to experimental data they produced (with public USA
federal funding) not only produced unconstructive conflict in the Dalitz-Goldstein situation, it also restricted
independent analysis of those data and may have suppressed accurate analyses done outside the rigid bonds of
Fermilab-CDF consensus. In contrast to the possessive-restrictive attitude of Fermilab-CDF, the WMAP team in 2003
released its basic cosmic microwave data promptly to the public, resulting in outside alternative analyses of the data
that showed interesting aspects that were not clearly shown by the in-house consensus analysis. ]

"... If Dalitz turns out to be correct, the $68 million spent on upgrading the Tevatron will have been
wasted; and the main credit for finding the particle will go to Dalitz, a scientist outside Fermilab.".

During 13-24 July 1992, I went to The Twentieth Annual SLAC Summer Institute, on The Third Family and the
Physics of Flavor. Then my physics model was mostly the same as now, but the Higgs mass was then calculated as
about 260 GeV ( close to the 252 GeV that I now calculate to be the Higgs VEV ) rather than my present calculation
of the Higgs mass as about 146 GeV. Back then, I was basing my physics model on the Lie Algebra F4 and

F4 / Spin(9) = 8+8=16-real dimensional OP2 which represents the 8 Fermion Particles and 8 Fermion
AntiParticles of the First Generation and
Spin(9) / Spin(8) = 8-real dimensional S8 = OP1 which represents an 8-dimensional SpaceTime and
28-dimensional Spin(8) which represents the Standard Model 8-dimensional SU(3) (related to 4-dim CP2) and 2
copies of 3-dimensional SU(2) (related to S2xS2) and 4 copies of 1-dimenisonal U(1) (related to T4 and the 4
polarizations of the covariant photon), plus Gravity (related to 4-dim S4) from the MacDowell-Mansouri Mechanism and
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10-dimensional Anti-deSitter Spin(2,3) Lie Algebra.

The green images above and below are the back and front of a handout that I handed out at the 1992 SLAC Summer
Institute ( the white stickers on the front were added later to show how my later D4-D5-E6 formulation compares to my 1992 D4-B4-F4
formulation of my physics model ):

 

In the 24 July 1992 issue of Science, an article by Faye Flam, titled "RESEARCHERS QUELL QUARK RUMOR:
THE TOP IS STILL AT LARGE", stated that:

"... Tollestrup says ... : The CDF researchers demonstrated that all but one of the various events Dalitz's group
presented as possible top quarks came from other 'background' effects. One remains ambiguous, but Tollestrup says the
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CDF people already knew about that event. Goldstein rejects the criticisms. 'It is highly unlikely that the background
they have invoked could explain all the events we think are top quark candidates.' ..." "... Goldstein says he sees no
problem with working on someone else's unpublished data. He argues that these 3-year-old runs aren't 'hot data'; ... 'If
CDF decides our work is not significant enough, the fair thing would be for that data to be published' for the rest of the
community to evaluate. ...".

 

The 15 August 1992 issue of the New Scientist carried a letter from Richard Dalitz, titled "TOP QUARK", saying that:

"With regard to Willian Bown's article ... I did not claim to have found the top quark. That is a job for an
experimenter, ... we would never publish data from any group, unless it has given us formal permission to do so or has
already published it itself. ... [Bown's] statement in the last paragraph that money spent of the Tevatron up grade would
be wasted is opposite to what I said.".

 

 

Here is how my physics model looked in 1992.

In August 2000 (5760), the month of the DPF 2000 meeting at Ohio State, I am basing my VoDou Physics model on
the Lie Algebra E6 (which can be seen as F4 plus 26-dimensions related to J3(O)o) and

E6 / Spin(10)xU(1) = 8+8=16-complex dimensional (CxO)P2, related to a Bounded Complex Domain whose
Shilov Boundary represents the 8 Fermion Particles and 8 Fermion AntiParticles of the First Generation and
Spin(10) / Spin(8)xU(1) = 8-complex dimensional (CxO)P1, related to a Bounded Complex Domain whose
Shilov Boundary represents an 8-dimensional SpaceTime and
28-dimensional Spin(8) which represents the 12-dimensional Standard Model plus 16-dimensional U(2,2) of
Gravity and the Higgs Mechanism.

Abouit 11 A.M. on 9 August 2000 in Room 131 of Hitchcock Hall at Ohio State in Columbus, Ohio,
during the Tony Barker's plenary talk on Standard Model Parameters ( including the T-quark mass ) at the
DPF 2000 meeting at Ohio State, a ThunderStorm broke with Lightning and Thunder. IIRC, the bigggest
thunderbolt came when he said ( see page 19 of his transparencies ) "... The best known of all quark masses is the one that was the
least known until about five years ago. The combined CDF and D0 result from direct observation: m_top = 174.3 +/- 5.1 GeV.
Within the SM, the top quark mass can also be determined indirectly, from its influence on 1-loop effects at the Z-pole with the
result m_top = 169 +10 -8 GeV. The excellent agreement of the directly-measured and indirectly-inferred W-boson and top-quark
masses is a striking success of the Standard Model. ...".

http://www.dpf2000.org/
http://www.dpf2000.org/plenary.htm
http://www.dpf2000.org/
http://www.dpf2000.org/Dpftalks/Plenary/barker_0.ps.gz
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(radar images from Purdue Weather / Unisys)

The ThunderStorm went from Ohio State at 11 A.M. on 9 August 2000 down to Cincinnati by 8 P.M. on 9
August 2000 (the time of the radar in the cyan inset) and then down to to North Georgia by 4:45 A.M. on
10 August 2000 (the time of the wider radar image). I flew from Cincinnati to Atlanta from after 12
midnight on 9/10 August 2000 to after 2 A.M. on 10 August 2000, just to the west of the ThunderStorm,
which put on a spectacular Lightning Show through most of the flight. One passenger even saw a red
sprite.

In 2002, ten years after the controversial T-quark paper by Dalitz and Goldstein, I had the pleasure of meeting Richard
H. Dalitz, Professor of Theoretical Physis, Emeritus, Oxford University. He was speaking at Baylor University in
Waco, Texas,

[ The above image is from a Waco Suspension Bridge web page. According to The Handbook of Texas Online, "... The Waco
Suspension Bridge is a 475-foot structure that crosses the Brazos River in downtown Waco. At the time that it was built it was one
of the longest single-span suspension bridges in the world. In 1866 ... the Waco Bridge Company ... hired Thomas M. Griffith of
New York as civil engineer for the project and commissioned the cables and steelwork from John A. Roebling and Son, New York,
the company that later built the Brooklyn Bridge. ... The bridge was officially opened on January 7, 1870 ...". On 14 August 2003 an
electrical blackout cut off power in an area from Detroit to Cleveland to Toronto to New York City, where people walked across the
Brooklyn Bridge to get home from Manhattan. ]

about Paul Dirac, whose lectures he had attended at Cambridge while earning his 1950 Ph.D. degree. I was attending
that conference, commemorating the 100th year since Paul Dirac's birth, and was privileged not only to hear Prof.
Dalitz's talk, but also to dine with him twice.

 

 

Here is some selected post-1992 Truth Quark material, in inverse
chronological order.
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http://wxp.eas.purdue.edu/
http://weather.unisys.com/
http://www.baylor.edu/Dirac/Schedule.htm
http://www.historicbridgefoundation.com/ipages/texas/prairies/mclennan/waco.html
http://www.tsha.utexas.edu/handbook/online/articles/view/WW/rtw1.html
http://www.baylor.edu/Dirac/
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6 December 2002 - 1 Tevet 5763 - after End of Ramadan following Total Solar Eclipse

6 September 2002 - 29 Elul 5762 - Erev Rosh Hashanah

27 July 2002 - 18 Ab 5762 - Dog Day Cartersville 2002 
( Dog Days extend about 3 weeks before and after Dog Day, 

the day that Sirius rises with the Sun. ) 
after

24 July 2002 - 15 Ab 5762 - Full Moon
after

24 June 2002 - 14 Tamuz 5762 - Full Moon 
of my acute pancreatitis (gall stones) 

after 
Summer Solstice of 21 June 2002 - 11 Tamuz 5762

after
12-13 June 2002  - 2-3 Tamuz 5762 - 62 Solar Years after Shavuot 5700

after
10 June 2002 - 30 Sivan 5762 - Annular Solar Eclipse

after

Shavuout 5762

which saw this 17 May 2002 - 6 Sivan 5762 - configuration

after 14 May 2002, when I saw the planet Mercury for the first time in my life at about 9:30 PM EDT facing Cassville
Road (the Old Dixie Highway) from the yard of my home in Cartersville, Georgia,
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a couple of days after this 12 May 2002 New Moon configuration

 

which followed the Full Moon of 26 April 2002 - 14 Iyar 5762 -

which followed this 20 April 2002 configuration,
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which followed this

8 April 2002 coincidence of Comet Ikeya-Zhang and the Andromeda Nebula M31,

which followed my 61st solar birthday on 13 March 2002 - 29 Adar 5762 (New Moon)

following 26 February 2002 - 14 Adar 5762 (Full Moon) - Purim (my 61st lunar/solar birthday)

Purim 5762 is on the second Full Moon following the 30 December 2001 Full Moon following the 21 December
2001 solstice ( The Purim 5762 Moon, near perigee, is "... 9% wider than normal and ... 20% brighter ... the
biggest and brightest of the year [2002]...". );
in turn following the New Moon of the end of Ramadan 1422;
in turn following the Night of Power;
in turn following the Full Moon of Ramadan 1422; and
in turn following the Night of Record on Halloween 31 October 2001, the Full Moon of the Great Pumpkin.

The 21 June 2001 solstice solar eclipse was:

7 days after Jupiter Solar Conjunction
8 days after Mars Solar Opposition (near Conjunction with Milky Way Galactic Center)

8 days after 61st solar anniversary of Shavuot 5700

23 days after

Shavuot 5761

 

http://science.nasa.gov/headlines/y2002/26feb_bigmoonshine.htm
http://science.nasa.gov/headlines/y2002/26feb_bigmoonshine.htm
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Mozart41s4.mp3
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10 September 1999 = Rosh Hashana 5760
5 February 2000 = New Year of Metal Dragon

30 September 2000 = Rosh Hashana 5761
24 January 2001 = New Year of Metal Snake

18 September 2001 = Rosh Hashana 5762
12 February 2002 = Water Horse New Year 4699 - or is it 3955 - or is it 4700?
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......
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Tony Smith's Home Page

 

Cartersville Hurricanes
| Opal - 1995 | Georges - 1998 | Floyd - 1999 | 2000 | Kenna - 2002 | Bill 2003 | Katrina 2005 |

Acccording to an article in USA Today "... The ... most-damaging hurricane ... normalized to 1995 dollars by inflation,
personal property increases, and coastal county population changes. (1925-1995). ...[ in United States history was ]...

Rank     Hurricane          Year   Category   Damage in billions
 1.    SE Fla.,Alabama      1926      4          $72.303        

...", which was the Miami Hurricane that ended the Miami real estate boom for which my father had moved to Miami.
Both the University of Miami and Cartersville High School call their sports teams the Hurricanes.

Tropical Storm Bill - July 2003

Bill was born on 29 June 2003 in the Gulf of Mexico, made landfall on the Louisiana coast, and came near Cartersville
on 1 July 2003, bringing about 4 inches of rain, but not much wind. Bill was very asymmetrical - its East half brought
a lot of moisture up from the Gulf of Mexico, but its West half brought dry air down from the continental USA. That
Wet East / Dry West structure made Bill

a Yin-Yang Storm.

Even as Bill moved on toward the Chesapeake Bay, it left a string of clouds and rain

http://www.usatoday.com/weather/whworst.htm
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stretching back through Valdosta, Georgia (where my mother Billie Ham Smith grew up), and along the Gulf Coast.
They persisted around Valdosta for the 4th of July 2003

and then came up to Cartersville on 5 July 2003.

Images of Bill  were taken from images on the Unisys weather web site: radar on 2315Z 1 July 03, infrared on 1415Z 2 July 03, radar on 1715Z 4 July 03, and radar on 1615Z 5 July 03.

 

Hurricane Kenna - October 2002

Kenna was born on 22 October 2002 in the Pacific Ocean off the coast of Mexico, and grew to be a category 5
hurricane on 24 October 2002, according to the Unisys weather web site, which also contained this 0715Z 25 OCT 02 enhanced infrared
satellite image

and the 1845Z 28 OCT 02 radar image shown below.

According to a 27 October 2002 article by Tim Weiner in The New York Times: "... a powerful Pacific hurricane ...
called Kenna ... which passed 180 miles from a meeting of world leaders ... in Cabo San Lucas on the Baja peninsula,
was the third most powerful storm ever recorded to strike Mexico from the Pacific ...".

After crossing Mexico, Kenna was less organized but its remains continued eastward and northward, producing wind
and over an inch of rain in Cartersville on 28 October 2002.

http://weather.unisys.com/
http://weather.unisys.com/
http://www.nytimes.com/
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Hurricane Floyd - September 1999

Floyd was born on 7 September 1999 and became a Hurricane during the day whose sunset
was Rosh Hashana 5760.

Floyd itself did not come to Cartersville, but many refugees did come to Cartersville from coastal Georgia, Florida,
and South Carolina after an evacuation of two million people that, according to the BBC, "... "President Clinton has
described ... as "the largest peace-time evacuation in our history". ...".

According to the BBC, the evacuation followed a 15 September 1999 declaration by President Clinton of a federal
state of emergency in Florida and Georgia.

The BBC said, 16 September 1999: "... One of the strongest hurricanes ever recorded in the Atlantic has battered the
Bahamas ... When it hit the Bahamas ... Floyd was classed a category four hurricane, and was close to being in the
strongest category five. ...".

http://weather.unisys.com/hurricane/atlantic/1999/FLOYD/track.dat
http://news.bbc.co.uk/hi/english/world/default.htm
http://news.bbc.co.uk/hi/english/world/default.htm
http://news.bbc.co.uk/hi/english/world/default.htm
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Floyd did not hit Florida, Georgia, or South Carolina, but did hit the USA coast in North Carolina, and proceeded up
the coast,

with the eye hitting Hamden, Connecticut, around 11:30 PM EDT on 16 September 1999.

 

Floyd's Aftermath

According to the Drudge Report of 25 September 1999:

"... N CAROLINA TURNS INTO '18,000-SQUARE MILE CESSPOOL'

http://www.drudgereport.com/
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The viscous soup of floodwater, sewage, hog waste, animal and human carcasses, chemicals, gasoline, fertilizer,
pesticides and other pollutants churns in Roseboro, N.C -- more than a week after Hurricane Floyd passed through.
"Floyd has created a public health threat unprecedented in the region," reports Sunday's PHILADELPHIA INQUIRER,
"and any day now, on the surface of this 18,000-square-mile cesspool, billions of mosquitoes will begin to hatch." The
paper's Richard Lezin Jones reports: "At week's end, epidemiologists, health and environmental officials were
expressing concern about the possibility of an outbreak of gastrointestinal and other diseases, such as pathogenic e.
coli, caused by contaminated drinking water." ... ".

 

Hurricane Georges - September 1998

Africa to Cartersville

Georges killed at over 370 people (see AP reports on 29 Sep 1998).

Georges began off Africa about 13 September 1998, then crossed the Atlantic Ocean and went to:

- ANGUILLA: Minor damage, temporary power outages.

-ST. KITTS AND NEVIS: Three dead, 3,000 homeless. 85 percent of homes damaged. Damage estimated at $402
million. Hospitals, police stations, schools damaged. Severe damage to airport terminal, control tower.

-ANTIGUA: Two dead, roofs ripped off hundreds of homes and businesses, main marinas damaged. Flooding along
south coast towns. Hurricane caused island-wide power outage.

-GUADELOUPE: Flooding in northern towns, moderate damage to homes.

-BRITISH VIRGIN ISLANDS: Flooding temporarily closed some roads, temporary power outages.

-U.S. VIRGIN ISLANDS: Several injured, moderate damage to homes, some hotels, shops, schools on St. Croix.
Widespread crop damage.

-PUERTO RICO: At least three killed directly by the storm, nine others by heart attacks and other health
complications, 28,000 people in shelters. More than 17,000 left homeless. Damage at least $2 billion.

-DOMINICAN REPUBLIC: At least 210 people reported dead, dozens missing. About 100,000 homeless. Seventy
percent of bridges damaged, 90 percent of banana and other plantations destroyed. Damages estimated at over $1
billion.

http://galaxy.cau.edu/Anguilla/anguilla.html
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-HAITI: 147 deaths reported. Many missing. Flooding in Port-au-Prince, Artibonite Valley, northern coast around
Cap-Haitien. Dozens of homes destroyed.

-CUBA: Five deaths, thousands of homes damaged. Nearly 20,000 homes flooded in Holguin province. Damage to
coffee, cacao and banana crops. 200,000 people evacuated.

-FLORIDA KEYS: Major damage to 320 homes, including 75 houseboats. One death.

-LOUISIANA: Most of state saw wind 40 mph or less. About 14,000 took shelter in the Superdome. A tidal surge
topped a levee in Florissant, east of New Orleans, letting loose 8 to 9 feet of water. Outages left as many as 260,000
without power. Two deaths.

-ALABAMA: Flash flood watches, gusts up to 85 mph. 25-foot waves clipped off fishing piers on the Gulf. Mandatory
evacuations of two coastal counties. 177,000 customers without power at peak, 4,675 in shelters. No deaths or major
injuries.

-FLORIDA PANHANDLE: 20 inches of rain recorded. 200 rescued from flooded homes. Interstate 10 washed out near
Alabama line. As many as 82,000 without power. 225,000 evacuated. On Florida Keys, major damage to 320 homes,
including 75 houseboats. One death.

Sometimes I think that storms such as Georges are alive. Georges seemed to go directly where it wanted to go, from
Africa across the Atlantic toward Islands including Anguilla.

As Anguilla Local News said, then "... Georges was a Category 4 hurricane with sustained winds of 150 MPH, and

http://galaxy.cau.edu/Anguilla/anguilla.html
http://news.ai/
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was predicted by some to go on to the highest Category, 5 (catastrophic), [so the] people [of Anguilla] put in an extra
effort. ... Then everyone in Anguilla and all of the friends of Anguilla said a special prayer. They couldn't ask for

Georges to go elsewhere, since that would be calling down evil on neighboring islands, but they could pray for it to
lose strength. And it did. As Georges neared the islands, it came up against a weather pattern that caused it to
disorganize; it lost its well-defined eye, top winds dropped steadily from 150 to 135 to 125 to 115 MPH. ..."

Georges was curious about the Island land masses, so it went from Island to Island from Anguilla to the Florida Keys.
Then Georges realized that even though it had given up some of its strength, it was still damaging the land it was
visiting. Remorseful, it decided that even though it wanted to see New Orleans, it did not want to damage the City
Below (6 feet) the Sea (level), so it went East to Mississippi. Georges didn't want to die, so it kept trying to stay

mostly over the Gulf of Mexico, but Georges got weaker and was pulled North and East, more and more over land,
eventually coming to Georgia to die.

 

Hurricane Opal - September-October 1995

Yucatan to Cartersville

Hurricane OPAL (27 SEP-05 OCT)

Storm Max - Max Winds: 130 Min Pres: 916 Category: 4

Opal formed as a tropical depression over the Yucatan Peninsula of Mexico. Initially forecasted to move due north and
not intensify, it decided to move west into the open gulf waters which allowed it to organize before its turn to the
north. Moving over very warm central gulf waters, it rapidly intensified from a minimal category 1 to a strong
category 4 in 12 hours. This was aided by strong thunderstorm activity near the center of the system. Opal never
formed a clear cut eye which denotes most strong hurricanes. Moving over cooler waters as it neared the coast of
Florida it quickly weakened to a category 3 before hitting land just southeast of Pensacola FL. This was the second
hurricane to hit Pensacola this season (Erin being the other). This storm produced heavy flooding rains over Mexico
and over the southeastern US.

Type           Category     Pressure   Winds   Color
Depression                   -----      < 35   Green
Tropical Storm               -----     35- 64  Yellow
Hurricane         1           > 980    65- 83  Red
Hurricane         2          965-980   84- 95  Light Red
Hurricane         3          945-965   96-113  Magenta
Hurricane         4          920-945  114-134  Light Magenta
Hurricane         5           < 920     > 134  White
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Although it was not a hurricane, a thunderstorm on 1 September 2000 ( the day after a Kolar proton decay paper
appeared on xxx.lanl.gov as hep-ex/0008074 ) brought over 4 inches of rain to Cartersville,.
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It was part of a weather pattern that looked somewhat like Hurricane Floyd, but did not have enough strong winds to
be classified as a hurricane.
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Tony Smith's Home Page

10 September 1999 = 1 Tishri (Rosh Hashana) 5760

(In 5760, 1 Tishri begins sundown 10 September and ends sundown 11 September.)

According to Stan Tenen "... there are 288 "sparks" that must fall away during every cycle of creation. ... One
possible meaning is that at some level, "sparks" refer to "years" in the Messianic cycle. ... 5760 is ... a "generation
of creation cycles." There are 20 ... to a generation ... 20 x 288 = 5760. ... the Christian ... followers ... back-adjusted
the birth year ... so that their millennium, at 2000, would coincide with the true generational creation cycle at 5760. ...".

Why were there 288 sparks at creation?

The 4-dimensional HyperDiamond Lattice used in the D4-D5-E6-E7 physics model has 288 vertices of norm 22
(where the norm is the square norm usually used in lattice theory, that is, the inner product x.x of the vector x).

There are 22 letters in the Hebrew alphabet.

If you start with a big bang original point in 4-dimensional HyperDiamond lattice spacetime
and

you go out 22 lattice-norm steps then

you have 288 vertices, or sparks.

Layer 22 with 288 vertices follows layer 21 with ( 1 + 3 + 7 + 21 ) x 8 = 256 = 16x16 = 2^8 vertices.

5760 is the 60th anniversary year of my conception.

Click here to see more about 5760, including: the 20 in 5760 = 288 x 20: some of the 288-year structure of history; and
5760 and 2000.

Lunar Calendar events are sometimes related to Eclipses, such as the 25 December 2000 partial solar eclipse.

5 February 2000 = Chinese New Year 4697

Year of Metal Dragon

- or was it 3953 - or was it 4698?

Whatever the year number, it began with the fireworks of an X-Class Solar Flare.

The 4698 came from the 1999-2000 LBL Particle Data Group Pocket Diary - BUT- Pang (JPL) and Bangert (USNO)
calculated (based on astronomy) that the Chinese calendar began on 5 March 1953 BC (Sky &Telescope Dec 1993 pp.

13-14), and 1953+2000 = 3953, but... As David B. Kelley has pointed out in a personal communication, it is
reasonable to assume that a starting year for the Chinese calendar would be year 1 (Wood 1 - Rat) of the 60-year stem-
and-branch cycle, and further, that it would most likely coincide with the start of the reign of an emperor. According

to Chinese historians, the reign of Huang Di ('Yellow Emperor') began in the year 2697 BC. Using the Voyager II Mac

http://www.meru.org/
http://pdg.lbl.gov/receive_our_products.html#PDGproducts
http://hawk.hama-med.ac.jp/dbk/kelley.html
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program, I found that a new moon occurred on 10 February 2697 BC (JD 736,384).

Due to inaccuracy of lunar computer calculations, I do NOT believe that Voyager II can show that JD 736384 was the
exact day of a new moon, only that a new moon occurred near that day, which is all that I need to know for these

calculations. (However, other calculations and tables indicate that in fact JD 736384 may in fact coincide with a new
moon.)

Given that a new moon occurred in 1998 on 28 January (JD 2,450,842), I calculated that about 4694 complete years
had passed between those two dates ( 2,450,842 - 736,384) / 365.25 = 4693.93), or 78 cycles of 60 years, plus 14 more
complete years. This is consistent with the fact that the new year starting on 28 January 1998 is considered to be Wu -
Yin, or Earth 1 - Tiger, which is the name of the 15th 60-year cycle. If so, then the New Year beginning 28 January
1998 was the 4695th since the beginning of the reign of Huang Di, NOT the 4696th. On the other hand, 3951 - 15 =
3936 = 66 x 60 - 24, so that 1953 BC would not be represented by year 1 of the cycle, and 1953 BC is unlikely to be

the beginning of the Chinese calendar. I am happy to note that W. L. R. Cassidy had in 1995 noted the one-year
discrepancy. See a forecast page on his Chinese astrology page. Helmer Aslaksen has a web page on The Mathematics
of the Chinese Calendar. Zhuo Meng has a web page from which you can download pdf Chinese Calendars, and here

is his calendar (simplified character version) for February 2000.

Li Chun is the First of the 24 Solar Periods, beginning when the Sun is at the Midpoint of Aquarius, usually on 4
February (see Chinese Astrology, by Derek Walters (Aquarian Press 1992)).

The Chinese New Year usually begins on the second New Moon after the Winter Solstice, which is either at the
beginning or the end of Shevat, depending on whether the New Moon at the beginning of Tevet (the end of Hanukkah)
is after or before the Winter solstice. (As Helmer Aslaksen says in his pdf paper on the Mathematics of the Chinese Calendar, this rule "... fails whenever there's a

leap month after the 11th or 12th month.  In 2033 it fails for the first  time since 1645 ...".) Also, the Chinese New Year is usually on the New Moon
nearest Li Chun. (As Helmer Aslaksen says in his pdf paper on the Mathematics of the Chinese Calendar, this rule "... failed in 1985 and will fail again in 2015 ...".)

 

4695 (1998) (year of Earth and Tiger) beginning before and ending after Li Chun, was a DOUBLY-BRIGHT YEAR
for the NEW YORK YANKEES.

4696 (1999) (year of Earth and Rabbit) ended after Li Chun, but is a Blind year as it begins after Li Chun.

4697 (2000) (year of Metal and Dragon) is Doubly-Blind, beginning after and ending before Li Chun. It is the 60th
anniversary year of my conception.

4698 (2001), (year of Metal and Snake) beginning before and ending after Li Chun, is Doubly-Bright. It is the 60th
anniversary year of my birth. (Metal comes from Earth and is tempered by Water.)

http://users.deltanet.com/%7Ewcassidy/astro/html/afor.html
http://users.deltanet.com/%7Ewcassidy/astro/html/chinese.html
http://www.math.nus.edu.sg/aslaksen/calendar/chinese.shtml
http://www.math.nus.edu.sg/aslaksen/calendar/chinese.shtml
http://thunder.eeap.cwru.edu/ccal/getpdf.htm
http://www.math.nus.edu.sg/aslaksen/calendar/chinese.shtml
http://www.math.nus.edu.sg/aslaksen/calendar/cal.pdf
http://www.math.nus.edu.sg/aslaksen/calendar/chinese.shtml
http://www.math.nus.edu.sg/aslaksen/calendar/cal.pdf
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4699 (2002), (year of Water and Horse) is Doubly-Blind, beginning after and ending before Li Chun. The Horse with
human rider was the basis of the Mongol Empire.

4700 (2003), (year of Water and Sheep) ends before Li Chun, but is a Bright year as it begins before Li Chun. In the
previous year of Water and Sheep, 4640 (1943), on my second birthday,

I got a lamb with my birthday cake.

The Sheep has provided humans with food and clothing.

The Lamb was the symbol of Christians

( until the Quinisext Synodi Council of Constantinople decreed in 692 AD that the image of Christ on the Cross should replace the Lamb ).
According to The Revelation of St. John the Divine ( Chapters 5-22, King James Version ):

"... I saw in the right hand of him that sat on the throne a book ... sealed with seven seals. ... And I beheld
... a Lamb as it had been slain, having seven horns and seven eyes, which are the seven spirits of God sent
forth into all the earth. ... And he came and took the book ... the four beasts and four and twenty elders fell
down before the Lamb ... saying, Thou art worthy to take the book, and to open the seals thereof; for thou
wast slain, and hast redeemed us ... out of every kindred, and tongue, and people, and nation; ... and I

heard the voice of many angels ... the number of them was  ten thousand times ten thousand, and
thousands of thousands; ... And when ... the Lamb ... had opened the seventh seal ... I saw the seven angels
... and to them were given seven trumpets. And another angel came ... having a golden censer ... And
another ... angel ... with ... a rainbow ... upon his head ... had in his hand a little book open ... And sware ...
that there should be time no longer .... But ... when ... the seventh angel shall begin to sound, the mystery
of God should be finished .... ... And the seventh angel sounded ... And I saw a new heaven and a new
earth ...[and]... that great city, the holy Jerusalem ... the city was pure gold, like unto clear glass. ...[and] a
pure river of water of life, clear as crystal ... and on either side of the river, was there the tree of life,
which bare twelve manner of fruits, ... And the city had no need of the sun, neither of the moon, to shine
in it: for ... the Lamb is the light thereof ...".

http://100.1911encyclopedia.org/C/CO/CONSTANTINOPLE_COUNCILS_OF.htm
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Blessed are the meek; for they shall inherit the earth.

( Beatitude from the Gospel According to St. Matthew 5:5 King James Version )

( Lamb images from a Three Lions Redempion web page of Doug Gray )

 

It is interesting that

up to age 12, Jesus was far from meek.

According to The Gospel of Infancy Thomas (as translated by Harold Attridge & Ronald F.  Hock in the book The Complete Gospels, Harper Collins, ©1992):

"... When ... Jesus, was five years old, he was playing at the ford of a rushing stream ... collecting the
flowing water into ponds ... He then made soft clay and shaped it into twelve sparrows. He did this on the
sabbath day ... So Joseph went there, and as soon as he spotted him he shouted, "Why are you doing
what's not permitted on the sabbath?" ... Jesus simply clapped his hands and shouted to the sparrows: "Be
off, fly away, and remembe' me, you who are now alive!" And the sparrows took off and flew away
noisily. ...

The son of Annas the scholar, standing there with Jesus, took a willow branch and drained the water Jesus
had collected. Jesus ... became angry, saying to him, "Damn you, you irreverent fool! What harm did the
ponds of water do to you? From this moment you, too, will dry up like a tree, and you'll never produce
leaves or root or bear fruit." In an instant the boy had completely withered away. ...

The parents of the boy who had withered away ... came to Joseph and accused him: "It's your fault - your
boy did this." ...

Later ... a boy ran and bumped him [Jesus] on the shoulder. Jesus got angry and said to him, "You won't
continue your journey." And all of a sudden, he fell down and died. ...

... The parents of the dead boy came to Joseph and blamed him saying, "Because you have such a boy, you
can't live with us in the village, or else teach him to bless and not curse. He's killing our children!" So
Joseph summoned his child and admonished him in private, saying, "Why are you doing all this? These
people are suffering and so they hate and harass us." Jesus said, "... those people must take their
punishment." There and then his accusers became blind. ...

... Joseph ... got angry and grabbed his ear and pulled very hard. ...[Jesus]... became infuriated with him
and replied, "... Don't you know that I don't really belong to you? Don't make me upset." ... A teacher by
the name of Zacchaeus was listening to everything Jesus was saying to Joseph, and was astonished ... so
he summoned Joseph and said to him, "You have a bright child, and he has a good mind. Hand him over
to me so he can learn his letters. I'll teach him everything he needs to know so as not to be unruly." ...
Jesus ... said to Zacchaeus, "... If you wish to be a perfect teacher, listen to me and I'll teach you a wisdom

http://www.bright.net/%7Egray0013/symbols/animals.html
http://www.cygnus-study.com/pageinf.shtml
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that no one else knows except for me and the one who sent me to you. It's you who happens to be my
student ..." ....

... the teacher said to Joseph, "Bring him to the classroom and I'll teach him the alphabet." ... The teacher
wrote the alphabet for him and began the instruction by repeating the letter alpha many times. But the
child was quiet and did not answer him for a long time. ... the teacher got angry and struck him on the
head. The child took the blow calmly and replied to him, "I'm teaching you rather than you're teaching me,
and your condemnation is great. To you these letters are like a bronze pitcher or a clashing cymbal, which
can't produce glory or wisdom because it's all just noise. ... Since you don't know the real nature of the
letter alpha, how are you going to teach the letter beta? ... " he said to Zacchaeus, "Listen, teacher, and
observe the arrangement of the first letter:

How it has two straight lines or strokes proceeding to a point in the middle, gathered together,
elevated, dancing, three-cornered, two-cornered, not antagonistic, of the same family,
providing the alpha has lines of equal measure."

After Zacchaeus the teacher had heard the child expressing such intricate allegories regarding the first
letter, he ... spoke ..."... I can't endure the severity of his look or his lucid speech. ... I strove to get a
student, and I've been found to have a teacher. ... Therefore, I ask you, brother Joseph, take him back to
your house. ..." ... [Jesus] ... laughed loudly and said, "Now let the infertile bear fruit and the blind see and
the deaf in the understanding of their heart hear ..." ... When the child stopped speaking, all those who had
fallen under the curse were instantly saved. And from then on no one dared to anger him for fear of being
cursed and maimed for life.

A few days later Jesus was playing on the roof of a house when one of the children playing with him fell
off the roof and died. When the other children saw what had happened, they fled, leaving Jesus standing
all by himself. The parents of the dead child came and accused Jesus: "You troublemaker you, you're the
one who threw him down." Jesus responded, "I didn't throw him down - he threw himself down. He just
wasn't being careful and leaped down from the roof and died." Then Jesus himself leaped down from the
roof and stood by the body of the child and shouted in a loud voice: "Zeno!" - that was his name - "Get up
and tell me: Did I push you?" He got up immediately and said, "No, Lord, you didn't push me, you raised
me up." ...

A few days later a young man was splitting wood in the neighborhood when his axe slipped and cut off
the bottom of his foot. He was dying from the loss of blood. ... Jesus ... forced his way through the crowd
and grabbed hold of the young man's wounded foot. It was instantly healed. He said to the youth, "Get up
now, split your wood, and remember me." ...

... Joseph ... handed him over to another teacher. (2)The teacher said to Joseph, "First I'll teach him Greek,
then Hebrew." This teacher, of course, knew of the child's previous experience (with a teacher) and was
afraid of him. Still, he wrote out the alphabet and instructed him for quite a while, though Jesus was
unresponsive. Then Jesus spoke: "If you're really a teacher, and if you know the letters well, tell me the
meaning of the letter alpha, and I'll tell you the meaning of beta." The teacher became exasperated and hit
him on the head. Jesus got angry and cursed him, and the teacher immediately lost consciousness and fell
facedown on the ground. The Child returned to Joseph's house. But Joseph was upset and gave instruction
to his mother: "Don't let him go outside, because those who annoy him end up dead." ...

... another teacher, a close friend of Joseph, said to Joseph, "... this child ... already he's full of grace and
wisdom. So I'm asking you, brother, to take him back home." When the child heard this, he immediately
smiled at him and said, "Because you have spoken and testified rightly, that other teacher who was struck
down will be healed." And right away he was. Joseph took his child and went home. ...

... When he was twelve years old his parents went to Jerusalem, as usual, for the Passover festival, along
with the their fellow travelers. After Passover they began the journey home. But while on their way, the
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child Jesus went back up to Jerusalem ... in the temple area, sitting among the teachers, listening to the law
and asking them questions. ... And Jesus continued to excel in learning and gain respect. ...".

 

More details about twelve-year-old Jesus in the temple are given in The Arabic Gospel of the Infancy of the Saviour:

"... when He was twelve years old, they took Him to Jerusalem to the feast. And when the feast was
finished, they indeed returned; but the Lord Jesus remained in the temple among the teachers and elders
and learned men of the sons of Israel, to whom He put various questions upon the sciences, and gave
answers in His turn. ... And a philosopher who was there present, a skilful astronomer, asked the Lord
Jesus whether He had studied astronomy. And the Lord Jesus answered him, and explained

the number of the spheres, and of
the heavenly bodies, their natures and operations;
their opposition; their aspect, triangular, square, and sextile;
their course, direct and retrograde;
the twenty-fourths, and sixtieths of twenty-fourths; and other things beyond the reach of reason.

There was also among those philosophers one very skilled in treating of natural science, and he asked the
Lord Jesus whether He had studied medicine. And He, in reply, explained to him

physics and metaphysics, hyperphysics and hypophysics, the powers likewise and humours of the
body, and the effects of the same; also
the number of members and bones, of veins, arteries, and nerves; also
the effect of heat and dryness, of cold and moisture, and what these give rise to;
what was the operation of the soul upon the body, and its perceptions and powers;
what was the operation of the faculty of speech, of anger, of desire; lastly,
their conjunction and disjunction, and other things beyond the reach of any created intellect. ...

And from this day He began to hide His miracles and mysteries and secrets, and to give attention to the
law, until He completed His thirtieth year, when His Father publicly declared Him at the Jordan by this
voice sent down from heaven: This is my beloved Son, in whom I am well pleased; the Holy Spirit being
present in the form of a white dove. ...".

 

What did Jesus do between the age of 12 and the age of 30?

According to the Acts of Yesu ("... Acts of Yesu became public in the Europe as the apocryphal book that Fr. Martin Corzeni, who worked in the Vatican
archives for years, secretly removed from the library.  After his terrible death in 1982, Acts of Yesu was discovered (by his landlord) among his possessions in a room where he
sometimes boarded.  He died from inhalation of a nerve toxin.  ... The copy of Acts of Yesu available here is not the original that Fr. Corzeni brought into the light.  This is an English
translation of the original text, discovered in North western Pakistan in 1999.  Translation was made by a female monk who specialize in ancient Persian language.  What is remarkable is

the slight differences between the English text in use by some groups and the ancient Corzeni copy in the original text. ...".):

"... In Egypt the child, Yesu received education of reading and writing and he was reading and singing
Holy Scripture ... when he was five years of age. When the seventh year of Yesu came to pass, he was
moved with his mother to the schools of the Greeks of Alexandria to learn the tradition. When the 11th
year of Yesu came to pass, he was moved with his mother to the Hebrew schools of Siphora in Galilee to
learn the tradition. ...

When Yesu was a young man and his year was fourteen he took the caravan up to the plains of Dash't and
continued his schooling as his ministry began. ...

[ According to a yesinet web page:

http://wesley.nnu.edu/noncanon/gospels/infarab.htm
http://www.geocities.com/actsofyesu/acts_of_yesu_the_saviour_our_lord.htm
http://www.geocities.com/actsofyesu/
http://www.ycsi.net/users/reversespins/teenageJesus.html
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"... "It is not certain what route Jesus took on his journey to the East. Here is one possible itinerary via ancient roads
and trade routes, reconstructed from Notovich, Abhedananda, and Roerich texts and legends: Jesus departed Jerusalem
(follow the yellow line),

took the Silk Road to Bactra, headed south to Kabul, crossed the Punjab and proceeded to a Jain area on the Kathiawar
peninsula where Jain temples were later built bear the town of Palitana. He crossed India to Juggernaut (Puri), made
trips to Rajariha (Rajgir), Benares, and other holy cities and, fleeing his enemies went to Kapilavatsu--birthplace of
Gautama Buddha. Jesus took a trail just west of Mt. Everest to Lhasa (where the palace of the Dalai Lama was built in
the 17th century). On the return trip (follow the violet line), he took the caravan route to Leh, went south to the state
of Rajputana and the north to Kabul. He proceeded on the southern trade route through Persia where Zoroastrian
priests abandoned him to wild beasts. Jesus survived and arrived unharmed in Jerusalem." Map and text from The Lost
Years of Jesus. ...". ]

... In the Sistia it came to pass that Yesu mastered the art of affinity when the high priest of the temple
planned to poison the Saviour. The priests crafted to tell Yesu the drinking of the poison was the test for
mastery of the tradition; that Yesu may not leave before the test. ... And Yesu, led by the Spirit of the
Mother, agreed to take the test on his final day before departing to India. ... And He drank the whole of the
cup; and those priests and teachers who were vexed in evil toward the Saviour and his pupils and
followers fell to the ground and died a horrible death for all to see their deceit. ...

... To Kashmiri ... The Saviour left that town by the East road, alone as he came into it. ... On the way to
Kashmiri our Saviour entered by the valley ... On the way to Kashmiri our Saviour entered by the valley
road and at the pass the man asked him for his name because the news of Yesu had not yet reached those
areas. Yesu said to the gatekeeper, 'Nada, my older brother, I am returning home after many years. I desire
to visit my family and to meet my younger sister which I know not.' ...

... Yesu took to the schools of the northern areas ... Jammu or Tibet ... when he was twenty four years; and
mastered the art of self-control taught by those as the Way; and Yesu loved the Scriptures and meditated
on the healings it wrought. ... prostitutes were brought in to the ashrama to sleep in the beds of the monks
as the tradition was. For many months the monks disrobe and sleep naked by them without any issue
before gaining success in self-control. The child brought in for Yesu was called Magdalene, from an
important family in the province where the Buddha was born in India. ... The child told Yesu how she
fell in lust with a girl from her town and how they were discovered in sexual embrace, and they were
hauled before the town elders. Her parents were disgraced and sold her to a brothel owner and told
him to send her far away from there but the other girl, from a poor house, was sent to work in the gold
mines where she will surely die. ...

[ My comment: The Acts of Yesu say that Mary Magdalene was from Kapilavastu, the birthplace of Gautama Buddha, and
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some say that Mary Magdalene was from a town called Magdala on the Sea of Galilee. However, I thnk that Tibet is
too near Kapilavastu to be "far away from there", and I think that transportation links from the Sea of Galilee Magdala
to Tibet are too convoluted for substantial slave trade. My opinion is that Mary Magdalene was from

the town of Magdala in Ethiopia (map from National Geographic Maps CD, Africa: Countries of the Nile, October 1963), as it is both "far away"
from Tibet and accessible to Tibet by major trade routes of the first millenium BC: by land from Magdala to Massawa,
by sea from Massawa to India near Astakapra, and by land from Astakapra to Mathura and then on through
Kapilavatsu to the monastery in Tibet.

( map of major trade routs modified from Past Worlds, The Times Atlas of Archaeology ( Crescent Books 1995 ) )
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... ]

Yesu took pity on the young girl; and following the rules of the initiation, told her to undress and sit on his
bed. And Yesu taught her the secret art of sacred sensuality; of using the body and the senses to engender
holy energy to the purpose of purification and control over the senses and the bodily impulses. ...
Magdalene advanced quickly ... and she controlled her intelligence and she became an expert yogi for her
love and sensitivity. She conquered the lust which ran wild within her and tamed it and gained control
over her soul; and ... the Saviour taught Magdalene the Greek reading and the Aramaic, and she read.

Magdalene learned by night, but for according to monk's rule the prostitute was naked throughout, sharing
the mat. In the mornings the master teacher came to see if any issue from the monk was there but he only
found Yesu and Magdalene in holy meditation. ... When the time was fulfilled Yesu presented Mari to the
elders and asked for her to be tested along with the men. These words caused much dissension for never
has a woman been to school for holy initiation. ... A great riot resulted in the temple ... Yesu took Mari
and they left that city to be purified by its own fire. ...

... Yesu walked with Mari but stopped by a river to rest on the way down the valley where women were
washing. Mari went down to the women and spoke with them, and told them everything that happened;
and how Yesu taught her to read the Scriptures; and the women became exited and Mari recited verses
from the Scriptures and told them what they meant. Mari brought the women up to speak with Yesu and
they asked him many questions about birth and marriage and transmigration and love and children and
duty. ...

... in Sringa ... it was the time of the Feast of Shiva ... the Temple of All Bodhisattvas and Buddha the
Merciful ... was in silence because the festival was not one of the Buddha tradition ... Mari ran down the
road to the shrine to meet Yesu ... Yesu and Mari stayed with the begging children and taught them how to
find food and to make clothing and huts for winter time. ... After the festival ... Yesu ... the elders to
explain why, even if their Scriptures tell them otherwise, do they refuse to feed and heal the children ...
But the elders answered that the children are from another caste and sect. ... And Yesu said, 'I was not
aware that you are from a different caste to mine. I and my disciple and the children are from the caste of
the children of God the Father and Mother but you say that we are different &endash; now this means that
you are from the caste of evil because only the caste of evil thinks of themselves as belonging elsewhere
than the caste of the children of God.' ... And Yesu and Mari stayed with them two months ... teaching ...
The Way and the tradition purified itself from the rust and moths of years of neglect. ...When the time
came for Yesu to leave for India the beggar children were no longer left but were cared for by the
Ashrama of the city. ...

... And Yesu was 27 years when, as he was instructed by the holy ones, he entered the gates of the
Nazoreans at Edes-Ra'y ... [i]n Persia ... Mari followed the Lord through the towns to the community of
the devout by the river Jordan, in the land of Palestine ...

And it came to be said the Lord's cousin was preparing the way for him from Egypt to the Dead Sea to
start the ministry of the Saviour among the people of that land ... And the angel of God ... spoke to Yesu
saying the baptism of John is the way to serve all the nations ... And the Lord followed the way to Egypt
where John was preparing. ...

When the baptism of John the Nazorean came to be done after seven days on the way ...[ In this stained glass window
in the First Baptist Church, Cartersville, Georgia,
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John (purple and gold) and Jesus (red and green, and bright white, are in the River Jordan below a Holy Spirit dove. The entire stained glass window

(click here for a larger image) was given to the Church (which was built in 1904) by Methodist Rev. Sam Jones as a memorial to his brother, Rev. Joe Jones. The
border reminds me of a Lo Pan, with:

an orange inner ring of 48 segments;

a wide ring with 8 circular designs, each separated from its neighbor by a pattern of 2 large things and 12 + 4 + 2 + 3 + 3 = 24 small things (the 2 + 24 = 26
large and small things remind me of J3(O)o, and all 8x24 = 192 small things remind me of the Rig Veda). Each circular design has:

a central circle surrounded by:

a ring of 6 segments (together with the central circle, these remind me of a 7-sphere);  and

a green ring of 8 segments (together with the 7 inner circle and segments, these remind me of a 15-sphere, and all 8 of them remind me of a 600-
cell);

a green ring of 48 segments; and

a red outer sixth ring of 48 segments (the 48 + 48 + 48 orange-green-red things plus 12x8 of the small things remind me of the 240 vertices of the E8 root
vector polytope, and if  the 2x8 = 16 large things are added, I am reminded of the Cl(8) Clifford algebra). ]...

... the countenance of Yesu was changed, and he retained his human form by will, and the Light went up
for all those in waiting in the ashrama in all the worlds; and in (the Mediterranean) and Syria and Parthia
and in India the saints were shaken by the Lord's presence as if He was present with them in their rooms
and in the fields. ... From this time on the Lord ministered to all at once and remained in his human form
for those hard at heart in the lands of Palestine, Samaria, Judah, Galilee, Syria and Phoenicia. ...

http://www.roselawnmuseum.com/history/jones.html
http://www.geocities.com/Heartland/Meadows/9288/cartersville/downtown.html
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... Yesu added to John's baptism also that baptism of fire from within and he lifted many devotees on high
and sent them out to minister to the congregations of holy ones all over the world.

Mari with more than three hundred women who became virgins and were liberated from their afflictions
also followed. And they followed behind the Lord and cared for him greatly. And the Magdalenes taught
of healings and making the enjoyment of the sense pleasures holy chariots; and they kept pure and secret
the mystical teachings and it was taken to many parts of the world.

When the time came for the Lord to finish the ministry in body he was 34 years old and accomplished in
spirit to the Saviour, and he commanded many to teach the mysteries of the baptisms to worthy ones. ...

... Yesu the Lord prepared for seven days and went up to give himself to the evil ones of the pious of those
lands to hang him up as despicable, for that is what the world does with holiness, unto to the death of the
body; because he was to discard it for the sake of the ministry in the other universes; and he left the body
to die and he gained union with God as the beloved son. ...

... after three days he removed that dead body from its filthy grave and swaddling clothes and made it
alive again when he needed it. And the Lord travelled the lands of his former ministries, appearing
whenever he needed; and he brought with him a great army of angels to light the Way.

And the Lord appeared first to Mari his beloved companion and to his blessed mother and the devotees
(apostles) of that land, that they too may believe; and he sent the devotees to minister in different lands
and appeared to be with them. And the Lord ministered to the congregations of Yuda in Kushan, and
James in Egypt and Mari in Alexandria, in Ethiopia, Peter in Armenia, in Syria, with Matthew in Parthia
and Yuda when he became the Thoma in India for many years. ...".

Why did Mary Magdalene return to Ethiopia, the country of her home town of Magdala,
after Jesus was crucified ?

 

Consider the role of Ethiopia in the history of Judaic/Christian/Islamic religion:

According to "The Historic Implications of the Kebra Nagast" in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ):

"... the Great Pyramid at Giza ..., as a mystical and scientific symbol and also as a practical archtectural
design and building structure, goes back ... to the Ethiopian roots of the world culture in Kemet. ... The
authorized King James Bible, which first appeared in 1611, was ... going to include ... the Kebra Nagast ...
However, the editors were told, presumably by the clergy - although it came down by royal decree - to
excise the chapters which included the Kebra Nagast. ...".

According to the Kbre Nege'st in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ):

"... Solomon [said] ... to the Queen [of Sheba]: ... I saw many visions in a dream. The sun rose on Israel,
but it went away and lighted up the country of Ethiopia. So that country shall be blessed through you. ...
Nine months aand five days ...[later]... the Queen ... brought forth a man-child [Solomon's firstborn] ...
and she called him Bayna-Lehkem. ...[when]... he was twenty-two years old ... Bayna-Lehkem came
through ...[the]... gate ... [of his father King Solomon]... when King Solomon sw his son he ... said,
"Behold my father David has renewed his youth and has risen from the dead." Then he said to all of his
court, "... He is David ...".

... Gabriel ... the Angel of Death ... said to ... Solomon ... "... Harken to what I say, for God has sent me.
From being a wise man you have turned into a fool ... and all because you have broken the commandment
of God. You held this lightly, thinking you were wiser than God and believing you would have many male
children.
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Know that your Salvation was created in the belly of Adam. And it began in the form of a pearl before
Eve. The pearl ... went forth from the belly of Adam into the belly of Seth. And then it ... came to Arbam.
And it .. went into Isaac the pure ... into Jacob the humble ... into Judh, the innocent ... And ... it came to
Fares the patient. And from him the pearl went to the firstborn until it came into the belly of Jesse, your
grandfather. And then ... it went to the seventh, David, your innocent and humble father. Now the pearl of
your salvation will pass through many generations until it will reach him who ... is crucified without sin
and who rises without corruption. He who goes into Sheol and tears down its walls. ... and Zion [ the Ark
of the Covenant ], taken up by [David] your firstborn [son], shall be the salvation of the people of
Ethiopia forever; and the pearl shall be carried in the belly of Rehoboam your [second-born] son,
and shall be the savior of all the world. ..."

... when David the son of Solomon returned [ to Ethiopia ] with the Ark of the Covenant, he met his
mother Makeda [ Queen of Sheba ] and she granted that he should be King of Ethiopia. ...

... When the Pearl, the Son of the Lord, was born ... the people of Ethiopia were loved by God because
the Savior of the World, his Son, was beloved by them. ...".

 

Also, consider the relationship of Mary Magdalene and Jesus:

This Durer woodcut The Large Passion - 9 of 12 - Last Supper - 1510

showing 6 apostles on each side of the couple Jesus and Mary Magdalene indicates that in Durer's Europe ca 1500 it
was believed (at least by some) that Jesus and Mary Magdalene were man and wife, with Mary Madgalene being even
closer to Jesus than the 12 apostles.

According to a Web Gallery of Art web page:

http://www.wga.hu/html/d/durer/2/12/3largep/index.html
http://gallery.euroweb.hu/bio/d/durer/biograph.html
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"... In the summer of 1518 he [Durer] went to Augsburg where he met Martin Luther, who had in the
previous year circulated his Ninety-five Theses denouncing the sale of papal indulgences. Dürer later
became a devoted follower of Luther. ...".

According to an 11 August 2003 Time article by David Van Biema found on a danbrown web page:

"... The Gnostic Gospel of Philip describes Magdalene as "the one who was called [Jesus'] companion,"
claiming that he "used to kiss her on her [mouth]." ... Martin Luther believed that Jesus and Magdalene
were married, as did Mormon patriarch Brigham Young. ...

The notion that Magdalene was pregnant by Jesus at his Crucifixion became especially entrenched in France, which already had a tradition of her immigration in a
rudderless boat, bearing the Holy Grail,  his chalice at the Last Supper into which his blood later fell. Several French kings promoted the legend that descendants of
Magdalene's child founded the Merovingian line of European royalty, a story revived by Richard Wagner in his opera Parsifal ... The Wachowski brothers ... named a
villain in The Matrix Reloaded Merovingian, filming him surrounded by Grail-like chalices. His wife in that film was played by Italian actress Monica Bellucci, who
will also play Magdalene in Mel Gibson's upcoming Jesus film ... The idea that Magdalene herself was the Holy Grail - the human receptacle for Jesus' blood line -
popped up in a 1986 best seller,  Holy Blood, Holy Grail,  which inspired Brown's Da Vinci Code. ...

[ In my opinion,  it is unlikely that a pregnant Mary Magdalene would have gone to France, which was in the part of the world controlled by the Roman Empire, which Roman Empire at
that time was quite hostile to Christianity. I think that it is more likely that Mary Magdalene would have returned to the Christian-friendly land of her birth, Ethiopia. ]

The idea that Magdalene herself was the Holy Grail - the human receptacle for Jesus' blood line - popped
up in a 1986 best seller, Holy Blood, Holy Grail, which inspired Brown's Da Vinci Code. ...".

 

According to a book "Bloodline of the Holy Grail" by Laurence Gardner on a karenlyster web page and related pages:

"... Dynastic heirs such as Jesus were expressly required to perpetuate their lines. Marriage was essential,
but community law protected the dynasts against marriage to women who proved barren or kept
miscarrying. This protection was provided by the three-month pregnancy rule. Miscarriages would not
often happen after that term, subsequent to which it was considered safe enough to complete the marriage
contract. ..

... Jesus ... was a Messiah, which means ... an 'Anointed One'. ... all anointed senior priests and Davidic
kings were Messiahs; Jesus was not unique in this regard. Although not an ordained priest, he gained his
right to Messiah status by way of descent from King David and the kingly line, but he did not achieve that
status until he was ritually anointed ... the bridal anointing of the king ... used ... the oil ...[of]... spikenard
(an expensive root oil from the Himalayas) ... spikenard ... was the express prerogative of a Messianic
bride who had to be a 'Mary' - a sister of a sacred order. Jesus's mother was a Mary; so too would his wife
have been a Mary, ...

... There are seven lists given in the Gospels of the women who were Jesus's regular companions. These
lists all include his mother, but in six of these seven lists the first name given (even ahead of Jesus's
mother) is that of Mary Magdalene, making it plain that she was, in fact, the First Lady: the Messianic
Queen. ...

... Messianic marriages were always conducted in two stages. ... Chronologically, these anointings (as
given in the Gospels) were two-and-a-half years apart. ...

Of all the four Gospels, only John records the wedding feast at Cana ...[which]... can be dated to the
summer of AD 30, in the month equivalent to our modern June. ... the Cana ceremony ... appears to have
been their own betrothal feast ...[It]... embodie[d] the ... water and wine ... wine taken at betrothal feasts
was only available to priests and celibate Jews, not to married men, novices or any others who were
regarded as being unsanctified. They were allowed only water ... Mary ... and Jesus then flouted
convention, abandoning the water to provide wine for everyone. ...

... The first (the anointing in Luke) ... was the legal commitment to wedlock ... First weddings were
always held in the month of Atonement (modern September) and betrothal feasts were held three months

http://www.danbrown.com/media/morenews/time.html
http://www.karenlyster.com/body_bookish3.html
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before that. In this particular instance, we find that the first marital anointing of Jesus by Mary Magdalene
was at the Atonement of AD 30, three months after the Cana ceremony ...

... the second (the later anointing in Matthew, Mark and John) was the cementing of the contract. ...
the ... anointings of Jesus by Mary at Bethany. ... From that day she would carry a vial of spikenard
around her neck, throughout her husband's life, to be used again on his entombment. It was for this very
purpose that Mary Magdalene would have gone to Jesus's tomb, as she did on the Sabbath after the
Crucifixion. .... In Jesus and Mary's case the second anointing was of particular significance for, as
explained by Flavius Josephus in the 1st-century Antiquities of the Jews, the second part of the
marriage ceremony was never conducted until the wife was three months pregnant. ... the trial and
crucifixion of Jesus are mentioned in the Annals of Imperial Rome. We can now determine from
chronological survey that the Crucifixion took place at the March Passover of AD 33, while the
Bethany second marriage anointing was in the week prior to that. We also know that, at that stage,
Mary Magdalene had to have been three months pregnant - which means she should have given
birth in September of AD 33. ...".

 [ As Laurence Gardner noted in his article, the birth of Jesus ( celebrated in December but possibly actually in February or March ) violated the rule of birth in the Atonement month
of September. However, Gardner says that "... special dispensation for the birth was granted by the ... priest ...".  That, and the calendrical customs described in the above quotes from
Gardner, sound reasonable to me, so that I agree with Gardner that Mary Magdalene was three months pregnant with her child conceived with Jesus when the Crucifixion took
place at the March Passover of AD 33. However, in the rest of his book "Bloodline of the Holy Grail",  Gardner goes beyond the Gospels to Acts, Revelations, etc., and in doing so
contends that Jesus survived the Crucifixion and that Mary Magdalene had two more children by Jesus and that they moved to France and founded the Merovingian bloodline. I find
those ideas implausible and inaccurate, and I do not believe Gardner is correct about those Merovingian ideas. Even though Gardner may be wrong about his Merovingian ideas,

their inaccuracy is not grounds to question his material on the Gospels and wedding customs, which I find plausible and convincing. ]

 

 Perhaps Jesus and Mary Magdalene, knowing that Jesus would die on the Cross, conceived a
child to have been born around the September month of Atonement of AD 30.

 

Mary Magdalene returned to her home country of Ethiopia because it was the most friendly
country to Christianity, much more friendly than the Roman Empire, Zoroastrian Persia,

Hindu/Buddhist India, and Confucian Han China.

Ethiopia would be the best place to raise a child conceived by Jesus and Mary Magdalene.

Thus Ethiopia became the Land of Reunification of Zion and the Pearl,

which had been separated since the time of Solomon.

 

 

Nicolas Notovitch, in his book The Unknown Life of Jesus Christ, gives an account similar to that of the Acts of Yesu.
According to a web page about his work: "... During the latter part of the 1870s, Notovitch decided to embark on an
"extended journey through the Orient." ... reaching India in 1887 ... [heard] that the life of Jesus Christ had been
recorded in Buddhist manuscripts. ... Jesus is referred to as "Issa" in Buddhist documents, as "Isa" in the scripture of
Islam, the Quran, and as "Isa" in the Hindu scripture, the Bhavishya Mahapurana. ... Notovitch decided to delay his
return to Europe ... and ... to ... journey to Thibet [Tibet] ... While riding his horse near Hemis Monastery,
Notovitch suffered a terrible fall from his horse and broke his right leg, and he was forced to remain under the care of

http://www.tombofjesus.com/Notovichrap.htm
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the Buddhist monks at Hemis until his leg healed. After requesting to see the manuscripts concerning Jesus in India,
the monks brought to his bedside two books with loose, yellowed leaves. During the next two days one of the monks
read these documents to Notovitch while an interpreter translated and Notovitch took notes. ... Notovitch now felt that
he had come across the most powerful discovery in 2000 years: written manuscripts giving stunning details of the lost
years of Jesus, between the ages 12 and 30, that are not mentioned in the Bible, and showing that Jesus had been
tutored by Buddhists. ...

... Notovitch is just one tiny part of the story. ... there still exists Persian, Tibetan and Sanskrit documents, all of which
mention the sojourn of Jesus in India. The Tarikh-i-Kabir-i-Kashmir, the Bagh-i-Sulaiman, the Ain-ul-Hayat, the
Wajees-ut-Tawareekh, the Negaristan-i-Kashmir, the Usool-al-Kafi, the Book of Balauhar and Buddasaf, the Rauzat-
us-Safa, Ikmal-ud-Din, the Grugtha Thams Chand, the Bhavishya Mahapurana, the oral traditions of the people of
Kashmir, the oral traditions of the Followers of Jesus in Afghanistan, the inscriptions of the Takhat Sulaiman
monument in Srinagar, as well as other documents, all mention the sojourn of Jesus in Kashmir ...".

According to a web page about Swami Abhedananda: "... Swami Abhedananda read Notovitch's account, and in 1922
he decided to travel to the Hemis Monastery himself ... The lama who was acting as the Swami's guide took a
manuscript from the shelf and displayed it to the Swami. He told him that it was an exact translation of the original
manuscript which was lying in the monastery of Marbour near Lhasa. The original manuscript, he explained, was in
the Pali language, while the manuscript that was preserved at Hemis (the one Nicolas Notovitch claimed to have seen,
and that the Swami had later been shown in 1922) was written in the Tibetan language. It is said to consist of fourteen
chapters and two hundred twenty-four couplets called slokas. ...".

 

 

Tony Smith's Home Page

 

http://www.tombofjesus.com/Swami.htm


Tony's Home

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/EandOforPDF.html[4/16/18, 1:20:48 AM]

Here is an errata list produced by Adobe Acrobat 5.0 on MacOS 9.2 around 16 June 2003 when I initially made my pdf
web book (then 5,397 pages):

Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/2kly.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/TiRTtD.au
File Not Found    file:///Phi2Pi/Users/tony/Documents/000111234/TShome.html
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/anim24c.mov
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Draw4D27.hqx
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/NewYorkNY.mp3
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/musPhysics.html
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/etcstuff
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/abfold.wav
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/www.meetingtent.com
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/mesEMSxx.au
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/TMcKennaArtBell.html
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/DolpinAbyss.html
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Georgiaglory.wav
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Mozart41s4.mp3
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/UGAbulldogs
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/wreck.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/vodoch1.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/vodoch2.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/ReqAkira.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/B111.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/stingprof.mov
File Not Found    file:///iPurple/0-000NYY2001/Cuba.html
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/vGrFx.au
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/://xxx.lanl.gov/abs/physics/0207095
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/SU5GUT.hmtl
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/GrFx.au
File Not Found    file:///iPurple/0-000/Errata.html
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/ClifTensor%20Geom.html
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/SIRDS.hqx
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/d4d5e6e7e8hist.html
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/clfqp.html
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/S7xS1.mov.hqx
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Sets2Quarks9.html@LeeCP
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/%20http://rsp.math.brandeis.edu/
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Weyl.htm
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/VeganHE.mp3
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Ididitmyway.mp3
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/TonySmith.au
Unknown Format    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/Ogun.wav
File Not Found    file:///Phi2Pi/Desktop%20Folder/TonyS%20web/HDFC.html
File Not Found    file:///iPurple/Home/WWWTS/tsmith-LOCAL/Ganesha.html

Some of the errata may be due to the fact that my pdf web book does not include any sound or movie/animation files.
Further, animated gifs may only be represented by a single still image. Some other of the errata may be due to
typographical or other errors in links within my web site.

I noticed that two files ( HBopp.html and pcal.html ) not listed in the above errata list seem to have been omitted from
my pdf web book. My guess is that those two files may not be linked (directly or indirectly) to the file from which I
started the process of making it by using the command "Open Web Page ...", thus causing their omission from the 16
June 2003 version of my pdf web book. (It is possible that, due to the above links, they might be included in any revised version.)

Some other differences between my pdf web book and my web site are that the pdf web book version of this file
EandOforPDF.html does not contain the errata lists that were produced when I made revisions, and the pdf web book
version of the file tsemailaddress.html contains my e-mail address as of 8 July 2005, which may not be current due to
spam-avoiding address changes.

Still other differences may have occurred because the version of my web site directory/folder on the iMac on which I
made my pdf web book may differ from the version of my web site directory/folder(s) on Server Computer (or
computers) serving the internet. For example, the file BrowseMe.html (whose content is similar to that of TShome.html) is
located outside the web site directory/folder on that iMac.

There may be still other differences that I have not now noticed.



Tony's Home

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/EandOforPDF.html[4/16/18, 1:20:48 AM]

I finished making the pdf version (then 5,397 pages) on 16 June 2003, 1:07 AM EDT and I updated it on 8 July 2003,
with modifications through 9 July 2003. I revised it further as late as December 2003, and into 2007.

I also put in some corrections, additions, etc., including a paper about VoDou = IFA and Physics around 9 November
2003, my rewrite of The Matrix (mostly Revolutions) around 12 November 2003, my page on archetypes in December
2003, and other changes into 2007, at which time the total number of pages is over 7,500.

My primary web site ISP changed in 2004/2005, but many pages have links based on an old primary site, so, if, for
example, you try to go to a link to a file with path http://www.innerx.net/personal/tsmith/ and the file is not found, then
try the same file with path http://www.valdostamuseum.org/hamsmith/ or http://www.tony5m17h.net/

Of course, I am not perfect, and my pdf web book and my web site from which it was created may contain
typographical and other errors and omissions beyond those described in this file EandOforPDF.html.
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Shinto Triad 

The Spirit of the Tao 

seems to me to be analogous to the words of Masamune Shirow (a pseudonym) in the book Ghost in the Shell 2: Man-

Machine Interface (issue 11 of 11) (Dark Horse Comics 2003): 

"... two thousand years ago it was the jewel millenium, during which religion was extremely powerful 
...[one thousand years ago]... the sword millenium ... was symbolized by powerful science and 

technology ...[now is the]... mirror millenium ...[in which]... science and religion mirror each other ... 

the [ Yasakani Magatama ] jewel ... 

[ which represents a Yin-Yang binary choice of the Taiji of the Great Primordial-Tao 
School, which includes the cultivation practices from the Unconventional School, and of IFA, and which 

also represents the Bezels of Wisdom of Ibn Arabi ] ... 

the [ Kusanagi ] sword ... 
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 [ which represents math/science/technology ranging from Iron to Gravity and the Standard Model and 
Beyond ] 

and ... the [ Kagami ] mirror ... 

[ the 8-fold mirror Kagami = Kami (spirit) + ga (ego) shows that the Binary Choices of the Yasakani 
 
Magatama jewel are mirrored as a representation of the Gravity and Standard Model of the 
 

Kusanagi sword by VoDou Physics of the D4-D5-E6-E7-E8 Physics Model which is based on the 8 
 
binary choices of the Cl(8) Clifford Algebra and which unites all three: jewel, sword, and mirror; so 

that they, like the three legs/eyes of Yatagarasu ] 

are all together now ...". 
 

Images from http://onmarkproductions.com/assets/images/shinto-text.jpg (top image) and from 
http://www.uwec.edu/philrel/shimbutsudo/ninigi.html (second fourth and fifth images from the top) and from material on 

http://www.innerx.net/personal/tsmith/swas.html (third image from the top and its description). The etymology of the 
word Kagami is taken from http://www.nihonbunka.com/shinto/blog/archives/000098.html . 
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Ibn Arabi Sufi physics 

Correspondences between the Sufi Ideas of Ibn Arabi 
and Physics
 

In my opinion, the Sufi Islam of Ibn Arabi can be seen as a culmination of the cultivation of human wisdom, 
with African IFA = Vodou as its fundamental origin and including (but not necessarily limited to) Vedism, 

Taoism, Buddhism, Judaism, and Christianity. 

Here are 

Some Correspondences between the Sufi Ideas of Ibn Arabi and D4-D5-E6-
E7-E8 VoDou Physics: 

The One (ahadiyah) the empty set 

or Absolute Unity 
which needs no Names 

Oneness (wahidiyah) binary separation into opposites 

or Absolute possessing described by 
characteristics which are all real Clifford Algebras 

the Divine Names Cl(N) 

thabita are archetypes structures of Cl(8) = Cl(1,7) 

or fixed prototypes that are fundamental components 
of all Cl(8N) 

Cl(8N) = Cl(1,7) x...(Ntensors)...x Cl(1,7)

 The 256 elements of Cl(8) correspond 
to the 256 Odu.

 The structures of Cl(8) include 
+/- half-spinor fermion particles 

and antiparticles
 vector spacetime

 bivector gauge bosons 
The 256 elements of Cl(8) correspond 

to the 256 Odu
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mumkinat are possible things possible configurations of archetypes


 forming quantum possibilities 
 
i.e., worlds of the Many-Worlds 
 

and Bohmian beables 
 

qada is a decisive judgment dechoherence of a quantum superpostion 

of possibilities, i.e., 

choice of which World of the Many-Worlds

 at an event, or 
choice made by Bohm Guiding Potential 

qadar is the outcome of qada the World or State that is seen to 

come into physical existence at an event 

al-khalq al-jadid is the the branching of the Worlds 

new world that is created at of the Many-Worlds at each event 

the occurrence of every event 

himmah is the spirtual power quantum consciousness resonant connection 

of an arif, or knower 

taskhir bi-al-iradah is Sarfatti post-Bohm Quantum Back-Reaction 

constraining by will 
whereby a higher order 
constrains a lower, 
taskhir bi-al-hal is 
constraining by the state 
or situation in which 
a lower order constrains 
a higher, and 
both together form a cycle 
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wujudiyah is the cyclic ontology Quantum Game of Many Fates


of Divine self-manifestations by 
 
new world creations
 

Here are some of 

Ibn Arabi's Ideas leading to the Correspondences: 

According to the book Sufism and Taoism, by Toshihiko Izutsu (California 1983):

 "... Ibn Arabi (born in Spain in 1165 a.D.) died in Damascus in 1240. Fusus al-Hikam ... the Bezels of 
Wisdom ... written in 1229 ... has often been described as his opus magnum ... Abs al-Razzaq a-
Qashani (d. 1330) is one of the greatest figures in the school of Ibn Arabi. ... 

... the absolute, pure Unity (ahadiyah) ...[is]... the Unity of Divine Essence ... 

... the Unity of multiplicity at the ontological stage of Divine Names and Attributes, is specifically 
called wahidiyah 'Oneness (of Many)' ... 

... The archetypes are 'permanent' or 'permanently subsistent' (thabitah), i.e., they have been fixed once 
for all in the eternal past and are, therefore, absolutely unalterable and immovable. ... 

... Ibn Arabi often refers to the permanent archetypes as 'essences of the possible things' (ayal al
mumkinat) ... 

... Ibn Arabi ...[says]... that the 'predetermination' (qada) is a decisive judgment (hukm, or decree) of 
God concerning the things ... given in strict accordance with His Knowledge of ... themselves and 
their properties ..." 

... It is the qadar that assigns to every event its peculiar time ... Ibn Arabi ....[says]... the 'allotment' 
(qadar) is the specification of the appointed time at which each of the things should actually occur in 
accordance with its archetypal state ... 

... Ibn Arabi says that the world goes on being created anew at every single moment ... 'new creation' 
(al-khalq al-jadid) ... ordinary people are not aware of the process ... the Absolute is continually 
manifesting itself in the infinity of 'possible' things. This is done by .... 'descent' (nuzul) of the 
Absolute towards the lower levels of Being ... 
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... According to Ibn Arabi, 

a 'knower' ... (arif) ... Perfect man ... can, if he likes, affect any object by ... 
concentrating all his spiritual energy upon it; he can even bring into existence a thing 
which is not actually existent ... This extraordinary power is known as himmah, 
meaning a concentrated spiritual energy ... [an] object ... created by himmah continues 
to exist only so long as the himmah maintains it ... In brief, a 'knower' is ... endowed 
with the power of taskhir ...[Ibn Arabi says]... A true "knowledge" does not allow 
himmah to be freely exercised. And the higher the knowledge, the less possibility there 
is for a free exercise of himmah ... 

... even the most perfect of all Apostles (akmal al-rusul), Muhammad, did not exercise himmah ... For, 
being the highest 'knower', he knew better than anybody else that 'miracles' were, in truth, ineffective 
... 

... Ibn Arabi distinguishes between two kinds of taskhir. 

●	 One ... is called 'constraining by will' (taskhir bi-al-iradah). It refers to a descending order of 
taskhir, in which a higher being constrains a lower ... 

●	 the second is an ascending order of taskhir, in which a lower being ... constrains a higher being. 
... the higher being is constrained by the ... state in which the lower being is found. It is ... 
called 'constraining by the state (or situation)' (taskhir bi-al-hal). Here the 'constraining' occurs 
by the ... fact that the lower and the higher happen to be in a certain relationship with each 
other. 

... Al-Qashani ...[says]... 

... all the modes of the archetypes are things that have been known to God (from 
eternity), permanently fixed in potentiality, and God brings them out to actuality 
incessantly and perpetually ... He goes on transforming the possibilities (isti dadat, lit. 
'preparednesses') that have been there from the beginningless past and that are 
(tehrefore) essentially uncreated, into infinite possibilities that are actually created. 
Thus everything is in the state of ascending [ascent (taraqqi)] at this very moment 
because it is perpetually receiving the endlessly renewed ontonlogical (wujudiyah) 
Divine self-manifestations, and at every self-manifestation the thing goes on increasing 
in its receptivity for another (i.e., the next) self-manifestation. ... 

... The world in its entirety is perpetually changing. And every thing (in the world) is 
changing in itself from moment to moment. Thus every thing becomes determined at 
every moment with a new determination which is different form that with which it was 
determined a moment ago. ... Thus the Absolute reveals itself perpetually in these 
successive self-manifestations, while the world is perpetually being lost due to its 
annihilation at every moment and its renewed birth at the next moment. ... But 
(ordinary) people do not know the reality of this phenomenon ... 

... In this world-view ... of Ibn Arabi ... nothing remains static; the world in its entirety ... transforms 
itself kaleidoscopically from moment to moment, and yet all these movements of self-development 
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are the 'ascending' movements of the things toward the Absolute-One, precisely because they are the 
'descending' self-expression of the Absolute-One. ... The 'new creation' he speaks of in ...[his book 
Fusus]... concerns the concrete things of the sensible world ...[and]... not the permanent archetypes 
[themselves] ... Thus in Ibn Arabi's thought, everything in the world (and therefore the world itself) is 
constantly changing, but underlying this universal flux of changing things there is Something eternally 
unchanging. ... The Descent is followed by its reversal, that is, Ascent. ... thus the whole process of 
creation forms a huge ontological circle in which there is in reality neither an initial point nor a final 
point. ... the whole circle ... is a trans-temporal or a-temporal phenomenon. ... Everything is an 
occurence in an Eternal Now ...".

 According to an Islamic esotericism web page [[ my comments are set off by ]]: 

"... Ibn Arabi saw the cosmos as being ruled by an invisible spiritual hierarchy, consisting of 

●	 the Supreme Pole (Qutb), 
❍	 [[ The graded multivector structure of the Cl(8) Clifford algebra is1 8 28 56 70 56 28 8 

1 The grade-0 1 is the scalar. ]] 
●	 the two imams; 

❍	 [[ The Cl(N) Clifford algebra has 2^N dimensions, and for even N there are two mirror-
image half-spinors. The Clifford product of a vector by a multivector is in some sense 
an extension of the set-theoretic XOR from sets and subsets (for which it describes 
binary distinctions) to vector spaces and subspaces. ]] 

●	 the four "pillars" (awtad) governing the four cardinal points, 
❍	 [[ The Cl(2) Clifford algebra Quaternions with basis {1,i,j,k} are a subspace of the 

Octionions with basis {1,i,j,k,E,I,J,K}. ]] 
● the seven "substitutes" (abdal) ruling over each of the climates or geographical regions; 

❍	 [[ There are 7 imaginary Octonions {i,j,k,E,I,J,K}. ]] 

●	
 the twelve chiefs (nuqaba) ruling the twelve signs of the Zodiac, and 

❍	 [[ The 12 signs of the Western Zodiac are related to the 28 signs of the Eastern Zodiac 
by the ratio 3 to 7. The Cl(8) Clifford algebra has a 28-dimensional bivector Lie algebra 
which, after factoring out a 16-dimensional subalgebra, is seen to contain the 12
dimensional Standard Model SU(3)xSU(2)xU(1) Lie algebra. ]] 

●	 the eight nobles (nujaba) corresponding to the eight heavenly spheres. 
❍	 [[ The Cl(8) Clifford algebra has an 8-dimensional Octonionic vector space and two 

mirror-image 8-dimensional Octonionic half-spinorspaces, all three of which are 
isomorphic by Triality. ]] 

... Ibn Arabi also refers to a succession of worlds or planes of existence. These are called the 
Hadarat or five "Presences" (sing. Hadra), 

❍	 [[ The first 5 even-dimensional Clifford algebras Cl(2N) 

2N Graded Total Algebra

 Structure Dimension Structure


 (depends on signature)
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0 1 2^0 = 1= 1x1 (Real numbers)
 

2 1 2 1 2^2 = 4= 2x2 (Quaternions

 or 2x2 real matrices)
 

4 1 4 6 4 1 2^4 = 16= 4x4 (2x2 Quat matrice

 or 4x4 real matrices)
 

6 1 6 15 20 15 6 1 2^6 = 64= 8x8 (4x4 Quat matrices

 or 8x8 real matrices)
 

8 1 8 28 56 70 56 28 8 1 2^8 = 256=16x16 (8x8 Quat matrices 
 
or 16x16 real matrices)
 

include the Cl(8) fundamental component of Cl(8N) and the D0 to D4 Lie 
algebras with dimensions 0, 1, 6, 15, and 28. 

Also, there are five known Fermat Primes (2^k + 1): 

● 2^1 + 1 = 2 + 1 = 3 
● 2^2 + 1 = 4 + 1 = 5 
● 2^4 + 1 = 16 + 1 = 17 
● 2^8 + 1 = 256 + 1 = 257 
● 2^16 + 1 = 65,536 + 1 = 65,537. ]] 

perhaps because of the Divine Presence in each one, or the five Descents (tanazzulut) or 
Worlds (alam). Although there are always five levels, there is some difference in detail 
between the different interpretations, and the levels are usually given different names as 
well; so in fact more than five are referred to [see e.g. Henry Corbin, Creative 
Imagination in the Sufism of Ibn Arabi, pp. 225, 260-61]. ...". 

According to a web page on Ibn 'Arabi and the Mystical Journey: A First Attempt to Understand Ibn 'Arabi's The 
Journey to the Lord of Power by John G. Sullivan Department of Philosophy Elon College prepared as part of NEH 
1999 Summer Seminar for College Teachers on "The Literature of Islamic Mysticism" held at the University of 
North Carolina at Chapel Hill [[ my comments are set off by ]]: 

"... Ibn 'Arabi speaks of three basic sources of knowing -- prophetic reports, rational investigation, and 
unveiling (a knowing from the heart with strong ties to imagination). Some modern religious 
sensibilities might rate "knowing through reports" as lowest and either rational investigation or 
unveiling as higher (as both of the latter appeal to some form of experience). For Ibn 'Arabi, on the 
contrary, prophetic revelation is the strongest and most solid yet he believes we need both rational 
investigation and unveiling to have complete knowing of that which the Prophet reveals to us. ... 

... Ibn 'Arabi speaks of the two categories of the names of God -- correlated with the "two hands of 
God." 

file:///Phi2Pi/Users/tony/Documents/Sufiphysics.html (6 of 13) [23/3/2004 4:31:03 PM] 



__ 

Ibn Arabi Sufi physics 

●	 The left hand tends to dispersion, ignorance, darkness (at least in a sense). More positively it 
reminds us that we do not know God (tanzih) -- stressing incomparability. So that the rational 
investigation would be useful to hold that aspect. 

●	 The right hand would tend to unity and self-awareness -- stressing what is similar (tashbih). ... 

[[ Compare mirror image half-spinors and 
 
the Taoist idea of
 
left-handed


 __
 
|__|__

 __| |
 

and 
 
right-handed
 

__|__|
 
| |__
 

swastikas that represent expansion and contraction
 
(somewhat like breathing). ]]
 

... The "qutb" or axis or pivot is the highest station in the Sufi hierarchy. "The qutb is directly 
responsible for the welfare of the entire world. The qutb is said to be the spiritual successor of 
Muhammad." (Glossary, Journey to the Lord of Power, p.114) All that has been seen before is, Ibn 
'Arabi says, from the world of the left hand. From this station onward, we witness the world of the 
right hand "and this is the place of the heart." (43) As mentioned above, consider the right hand as 
representing mercy and unity; the left as representing punishment and separation. From hereon, we 
more and more realize the unity perspective of the qutb and the mercy flowing from it. .... the qutb 
harmonizes both aspects ... the incomparableness of the Divine (tanzih) and the similarity of the 
Divine (tashbih), being able to hold both the universal perspective of timelessness and the "moving 
image of eternity" in which humans dwell. ... 

... Appendix II: 'Arabi's Cosmic Order using 28 letters of alphabet (from William Chittick Self-
Disclosure of God, pp. xxix-xxxii ) 

[[ The Cl(8) Clifford algebra has a 28-dimensional bivector Lie algebra. 
]] 

The Intellective World 

●	 1. Hamza -- the First Intellect (Highest Pen) 
●	 2. Ha' -- Universal Soul (Preserved Tablet) 
●	 3. 'Ayn -- nonmanifest Nature -- what underlies the "four natures" -- (heat and 

cold) + (dry and wet) 
●	 4. Ha' (dot below H) -- the Last or Dust Substance (Prime Matter) -- like nature, 

remains unknown except through traces -- fills the Void and is underlying 
matter/potential of everything in universe except Intellect and Soul 
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Higher Realm of Imagination 

●	 5. Ghayn -- The All Body, the Manifest -- a corporeal substance from which 
every corporeal and imaginal body is shaped and formed. 

●	 6. Kha -- Shape, the Wise -- through shape, the bodily things of the universe 
become distinct from one another 

●	 7. Qaf -- the Throne, the All-Encompassing -- mentioned in Qu'ran (20:5) as 
where the All Merciful sat. First bodily thing that assumes a specific shape. 
Encompasses the entire manifest universe including world of imagination. 

●	 8. Kaf -- the Footstool, the Grateful -- the first imaginal thing -- locus of where 
God lets down his "two feet" which are the foot of mercy and the foot of mercy 
mixed with wrath. Above footstool, only mercy -- Footstool embraces the 
heavens and the earth (2:255) -- the manifestation of cosmos demands good and 
evil, suffering and happiness, commands and prohibitions. "True gratitude [is] 
possible only after this division, . . . true gratitude [recognizes and accepts] 
God's mercy and guidance and [thanks] Him in every state, whether we consider 
the state beneficial or harmful." Self -Disclosure of God, xxx) 

Bodily World starts here with the Celestial Spheres 

●	 9. Jim -- the starless sphere -- the black satin sphere, the Independent -- free of 
the specific stars or planets that designate the lower spheres. (In Dante, the 
Primum Mobile -- source of motion) 

[Paradise is located here between the starless sphere and the sphere of fixed 
stars] 

●	 10. Shin -- sphere of fixed stars, the Determiner. The twelve constellations of the 
zodiac appear here and this sphere can be divided into the twenty-eight 
waystations of the moon. This disequilibrium 12/28 = 6/14 = 3/7 drives the 
constant movement and change in the lower realms. 

●	 11. Ya -- the [7th] or highest heaven -- the Lord -- Saturn (Saturday) -- Abraham 
●	 12. Dad (dot under D) -- [6th heaven] -- the Knowing -- Jupiter (Thursday) --

Moses 
●	 13. Lam -- the [5th heaven] -- the Subjugating -- Mars (Tuesday) -- Aaron 
●	 14. Nun -- the [4th heaven] -- Light -- holds a central spot in bodily/imaginative 

worlds SUN (Sunday) -- Idris (Enoch) 
●	 15. Ra' -- the [3rd heaven] -- Form-giver -- Venus (Friday) -- Joseph 
●	 16. Ta' (dot under T) -- the [2nd heaven] -- Enumerator Mercury (Wed.) -- Jesus 
●	 17. Dal -- the [1st or lowest heaven] -- Clarifier Moon (Monday) -- Adam 

❍	 [[ The 7 heavens correspond to the 7 real Clifford algebras between Cl(0) 
and Cl(8) that describe the possible structures of the 8-fold periodicity 
tensor factorization of Cl(N) for large N. 

They also correspond to the 7 different independent E8 lattices. There is a 
natural 8th lattice that is dependent, so each Cl(8) in a tensor product 

Cl(8N) = Cl(8) (x) ...n times tensor... (x) Cl(8) 
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can be written in 7 different ways, isomorphic to the 7 imaginary 
Octonions i,j,k,E,I,J,K plus one additional way corresponding to the 8th 
E8 lattice, which corresponds to 1. Denote those 8 E8 lattices by 
iE8,jE8,kE8,EE8,IE8,JE8,KE8 and 1E8. Then each Cl(8) can be written 
with lattice structure in 8 ways 

■ Cl(81E8) 
■ Cl(8iE8) 
■ Cl(8jE8) 
■ Cl(8kE8) 
■ Cl(8EE8) 
■ Cl(8IE8) 
■ Cl(8JE8) 
■ Cl(8KE8) 

so that there are effectively 8 ways that you can "break down" a given 
Cl(8) into an E8 lattice structure and if you look at 

Cl(8N) = Cl(8) (x) ...n times tensor... (x) Cl(8) 

there are 8^N ways (8 for each Cl(8)) that you can break it down into E8 
lattice structures. 

(Compare the construction of a String Theory containing Gravity and the 
Standard Model.) 

Now, based on the octonionic structure of the 8-dim vector space, if you 
subdivide its E8 lattices into smaller sub-lattices where the links are 
shorter, you see that you can get a fractal self-similar nesting into smaller 
and smaller lattice structures, like Onar Aam described, sort of like this 
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image 

taken from the paper of Battaner at astro-ph/9801276. By doing that, you 
see that Cl(8) can not only be the basis of a nesting of larger and larger 
superstructures, but also that Cl(8) can be subdivided into a nesting of 
smaller and smaller substructures, so that Cl(8) is the key structure of 
nested super and sub-systems. ]] 

The Elemental Globes -- pictured as four concentric globes within the influence of 
moon 

● 18. Ta' -- the fire -- the Gripper [The 4 elements can be seen as giving 
● 19. Za' -- the air -- the Alive rise to the progeny or kinds of beings 
● 20. Sin -- the water -- the Life-giver in the spiritual (though less than God), 
● 21. Sad -- the earth -- the Death-giver. in the imaginal and in the bodily worlds.] 

The Progeny -- children of the fathers (celestial spheres) and mothers (the 4 elements) 

● 22. Za' (dot under Z) minerals -- the Exalted the Spirituals 
● 23. Tha' -- plants -- the All-Provider 
● 25. Fa' -- the angels (made of light) -- the Strong 
● 24. Dhal -- animals -- the Abaser 
● 26. Ba' -- the jinn (made of fire) -- the Subtle 
● 27. Mim -- human beings (made of clay) -- the All-Comprehensive 
● 28. Waw -- the levels, stations -- the Uplifter of degrees ...". 
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According to an Ibn Arabi Society web page: 

"... The Occult Tradition of the Tarot in Tangency with Ibn 'Arabi's Life and Teachings by Jereer El-
Moor. ... the author reviews the known facts of the history of playing cards (and the related history of 
the Tarot). He sets out to present "a credible case for regarding the Tarot as of Near Eastern 
provenance", and gives a personal view of its interpretation through the centuries. In the second part 
he goes on to interpret one of the trumps in the light of Ibn 'Arabi's 'Anqa' mughrib. ...". 

[[ The structure of the 78 cards of Tarot are closely related to the structure of the Cl(8) 
Clifford algebra. For example, the 52-card subset of the 78 Tarot cards naturally 
corresponds to the 8 vectors plus the 28 D4 bivectors plus the 8+8 spinors. ]] 

Kent Palmer, in e-mail correspondence, said: 

"... With respect to Quran the numbers just don't work out directly. The place where the trigrams 
appear the number eight is not mentioned. ... The trigrams are in the Quran definitely. ... the 
references to Ilm al Raml are in doubtful hadith. ... The evidences for the I Ching are in the 
coherences of the structure of the book ... 

... in ... the relation between Arabic and Ancient Egyptian ... Maat is like Maut. So Truth is like Death 

... 

... we will step out into a place where the rainbow descends to earth. We will be lost in the wonder of 

... the rainbow of fate ......" 

[[ The hieroglyph for Maat (meaning truth, justice, and order) is an ostrich feather 
because the god Thoth would judge the fate of each deceased Egyptian by weighing the 
heart against an ostrich feather (Maat), so Truth was indeed what determined the 
judgment faced at death. ]] 

Ibn Arabi and Sufi Islam 

According to an Ibn Arabi Society web page: 
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"... Muhammad Ibn Arabi is one of the world's great spiritual teachers. Known as Muhyiddin (the 
Revivifier of Religion) and the Shaykh al-Akbar (the Greatest Master), he was born in 1165 AD into 
the Moorish culture of Andalusian Spain, the center of an extraordinary flourishing and cross-
fertilization of Jewish, Christian and Islamic thought, through which the major scientific and 
philosophical works of antiquity were transmitted to Northern Europe. Ibn Arabi's spiritual 
attainments were evident from an early age, and he was renowned for his great visionary capacity as 
well as being a superlative teacher. He travelled extensively in the Islamic world and died in 
Damascus in 1240 AD. ...". 

Although Ibn Arabi was Sunni, his work transcends Islamic sectarian boundaries. For example, according to a web 
page of Ted Thornton: 

"... Ruhollah Khomeini was the first Muslim cleric in modern times to create an Islamic government 
based solely on his personal conception of what such a government should entail. ... Khomeini was 
descended from the Mussavi Sayyeds, a family tracing its lineage from the Prophet Muhammad 
through the Shiite seventh imam, Musa al-Kazem. Khomeini's father, Mustapha, a well-known 
clergyman in Iran, was murdered seven months after Ruhollah's birth. His mother died when he was 
16. Ruhollah's education reflected a strong Persian dualist outlook on the world: a tendency to draw 
sharp boundaries between the worlds of light and darkness, between black and white, between haq 
("truth") and batel ("falsehood"). This approach to the world, under girded by a traditional Iranian 
Shia conviction that the world is unsafe for Shiites, that neither the Prophet Muhammad, his family, 
nor any of the twelve Shia imams died a natural death ("We are either poisoned or killed."), 
contributed to the construction within Khomeini of the uncompromising personality of one who feels 
relentlessly persecuted. Growing up intelligent and introverted in a climate where the religious 
establishment was losing ground in the face of modernist secular challenges, Khomeini took refuge in 
mysticism, especially in the works of Ibn Arabi and Rumi [1207-1273] and their notion of the "Perfect 
Man" who will guide society from multiplicity to unity, from blasphemy to faith and from corruption 
to a life of absolute perfection. ... On June 5,1963, Khomeini was arrested by SAVAK, the Shah's 
secret police. Ten months later, in April, 1964, he was released unrepentant. This led the Shah in 
November, 1964 to send him into exile, first to Turkey, then in October, 1965, to the holy Shia city of 
Najaf in Iraq, burial place of the fourth caliph and first Shia Imam Ali (the tomb is located four miles 
from Kufa where Ali was felled by Kharijite assassins in 661). Khomeini moved to Paris in October, 
1978. Throughout 1978, demonstrations against the Shah's regime took place in Iran. Ailing from 
cancer, the Shah departed Iran on January 16, 1979. Two weeks later, Khomeini's supporters recalled 
him from exile in Paris, and on February 1, 1979, he returned to construct his revolutionary "reign of 
virtue" according to his principle of the velayet e-faqih ("vice regency of the theologian"). Iran 
became a pure theocracy ... [By 2003,] Khomeini's own grandson, Sayyid Hussein Khomeini, ... from 
his home in Baghdad, described the American invasion of Iraq as a "liberation," and said that people 
in the region welcomed freedom wherever it came from, even a country which his grandfather had 
dubbed "the Great Satan." He predicted that unless reforms occurred in Iran, there would be an exodus 
of Shia scholars from Qom to Najaf, one of the major centers of Shiite learning in Iraq and the burial 
place of the Shia Imam Ali. ...". 

Therefore, I like to see the work of Ibn Arabi as useful for all humans. 
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According to the book Sufism and Taoism, by Toshihiko Izutsu (California 1983): 

"... Ibn Arabi remarks that 'the mystery of qadar is one of the highest knowledges, which God grants 
only to (a small number of) men who are privileged with a perfect mystical intuition'. If a man 
happens to obain the true knowldege of qadar, the knowledge surely brings him a perfect peace of 
mind and an intolerable pain at the same time. 

●	 The unusual peace of mind arises from the consciousness that everything in the world occurs 
as it has been determined from eternity. ... Instead of struggling in vain for obtaining what is 
not in his capacity, he will be happy ... 

●	 He must be tormented, on the other hand, by an intense pain at the sight of all the so-called 
'injustices', 'evils', and 'sufferings' that reign rampant around him, being keenly conscious that 
it is not in his 'preparedness' to remove them from the world. ...". 

Tony Smith's Home Page 
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Frank D. (Tony) Smith, Jr., Cartersville, GA USA, 9 November 2003 

VoDou and Physics 

VoDou = IFA divination begins with a binary choice: 

To form a string of binary 1s and 0s, 

let = 1 and = 0. 

VoDou = IFA divination is based on 8 binary choices. 

One way of divining is to cast a chain (Opele Chain) of 8 two-sided things, such as cowries or palm nuts. Here, I illustrate 
with a chain of 8 coins: 

There are


 2  x  2  x  2  x  2 x  2  x  2  x  2  x  2 
 
= 2^8 = 256 possible outcomes
 

There is only 1 outcome with no 1s ( all 0s): 
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There are 8 different outcomes with exactly one 1: The 8 are, explicitly: 
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 There are 28 different outcomes with exactly two 1s:

 There are 56 different outcomes with exactly three 1s:

 There are 70 different outcomes with exactly four 1s:

 There are 56 different outcomes with exactly five 1s:

 There are 28 different outcomes with exactly six 1s:

 There are 8 different outcomes with exactly seven 1s:

 There only one outcome with all eight 1s: 
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If we call the number of 1s in a given outcome the grade of that outcome, 

then we can organize the 2^8 = 256 outcomes by grade from 0 to 8: 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256 = 2^8 
 

The Opele Chain Casting method of divining describes the graded structure of the 256 = 2^8 
outcomes. 

There is also an alternate method of VoDou and IFA divination. 

It is equivalent to dividing the 8-element Opele Chain 

into two 4-element halves: 
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and then casting each 4-element half separately, 

so that each outcome is a pair of 4 binary choices. 

Since 4 binary choices have 2^4 = 16 possible outcomes, 

a pair of 4 binary choices has 16 x 16 = 256 possible outcomes, 

which are the same 256 outcomes obtained by casting the whole 8-element Opele Chain. 

Each of the 16 possible outcomes of 4 binary choiceds can be represented by Tetragrams. Here is a traditional Yoruba 
sequence of Tetragrams, with o representing the binary choice 0 and oo representing the binary choice 1: 

1 2 3 4 
 

o oo 
 oo o 
 
o oo 
 o oo
 
o oo 
 o oo
 
o oo 
 oo o 
 

5 6 7 8 
 

o oo 
 o oo
 
o oo 
 oo oo
 
oo o 
 oo oo
 
oo o 
 oo o 
 

9 10 11 12
 

o oo 
 
o o 
 
o o 
 
oo o 
 

oo oo
 
o oo
 
oo o 
 
oo oo
 

13 14 15 16
 

o o 
 
oo o 
 
o oo 
 
o o 
 

o oo
 
oo o 
 
o oo
 
oo o 
 

The 16 Tetragrams can also be arranged in a binary number sequence 
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0 1 2 3 4 5 6 7 
 

o o o o 
 o 

o o o o 
 oo 

o o oo oo 
 o 

o oo o oo 
 o 


o o o 
 
oo oo oo
 
o oo oo
 
oo o oo


 X
 

9 10 11 12 13 14 15
 

oo oo oo oo 
 oo 

o o o o 
 oo 

o o oo oo 
 o 

o oo o oo 
 o 


oo oo oo 
 
oo oo oo
 
o oo oo
 
oo o oo
 

in which the first line of 8 Tetragrams (0-7) is the Mirror Image of the second line (15-8) under a reflection through the 
central point X that changes o to oo and oo to o. 

The Tetragram method of divining describes the 256 = 16 x 16 outcomes in terms of 16 sets of 
16 outcomes. 

The 16 = 8 + 8 sets can be seen as two groups of 8 sets, with one group of 8 (call it <8) being a 
Mirror Image of the other (call it 8>). 

Therefore, 

VoDou = AFA, through the Opele Chain Casting and Tetragram methods of divining, give this 
structure to the fundamental 256 outcomes: 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/VodouPhysics.html (6 of 16) [4/11/2003 4:13:27 PM] 



IFA FA 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 

How can this structure be used to make a Physics model? 

In order to make a model of Fundamental Particle Physics, you must describe the basic action by which 

a Fundamental Particle moves from an Origin point A in SpaceTime to a Destination point B in 
SpaceTime. 

--B

 / /|


 / / / 

/ / / 
 
|/ / 
 
A--


As John Gribbin and Mary Gribbin say in their book Richard Feynman, A Life In Science (Dutton, Penguin, 1997, at 
pages 85-87): 

"... A line ...[from A to B]... represents the history of a particle as it .... move[s] from A to B ... The insight Feynman had, 
while lying in bed one night,unable to sleep, was that 

you had to consider every possible way in which a particle could go from A to B - every 
possible 'history'. 

...[A Particle going]... from A to B is conceived as ... a sum ... of ... all of the possible paths 
that connect ... A to B ... 

[Three of the possible paths are shown in the diagram above] ... For each possible way that a particle can go from one 
point to another in spacetime there is ...[an]... 

amplitude ...[which]... has two parts, which can be thought of in terms of little arrows. An 
arrow has a certain length, and it points in a certain direction. ...". 

As Richard Feynman says in his book QED: The Strange Theory of Light and Matter (Princeton, 1988, at pages 82-83, 91, 
129 ): 

"... an event [such as going from A to B] can be divided into alternative ways [paths] ... 
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each way [path] can be divided into successive steps ... the arrows for each step can be 
"multiplied" by successive shrinks and turns ...[ to get an arrow for each alternative way ]... 

the arrow[s] for each [alternative] way can be "added" ... to obtain a final arrow, whose square 
is the probability of an observed physical event [such as going from A to B]... 

...[another] basic action is: 

[a particle] ... emits or absorbs ...[another particle]... 

the amplitude ... to emit or absorb a ...[particle]...[is]... just a number ...[that describes the 
Strengths of Forces in Physics]... 

... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it was discovered, and 

all good theoretical physicists put this number up on their wall and worry about it. ... It's one of the greatest damn 
mysteries of physics ... 

... There is no theory that adequately explains ... the observed masses of the particles ... We use the 
numbers in all our theories, but we don't understand them - what they are or where they come from. I believe that from a 

fundamental point of view, this is a very interesting and serious problem. ...". 

The VoDou = IFA model of Fundamental Particle Physics 

solves the mystery of the amplitudes for particles to emit or absorb other particles, which give Force 
Strengths, 

and also 

solves the problem of Particle Masses. 

Since the answers to the mystery of Force Strengths and the problem of Particle Masses are numbers, we must see how 

the VoDou = IFA structures correspond to the mathematical structures of Feynman's amplitude 
arrows. 

What are the mathematical structures of Feynman's amplitude arrows? 
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We need a SpaceTime so that Particles can move from point A to point B. In the simplest Standard Model and Gravity, 
large-scale SpaceTime is 4-dimensional. 

We see that it might be useful to divide Particles into classes, based on how they are affected by rotating them around in 
SpaceTime: 

The simplest type of Particle is just a point, with no internal sense of direction in or connection to 
SpaceTime. It is called a Scalar Particle, or spin-0 particle. Particle physicists call it a Higgs Scalar. In the 
simplest Standard Model, there is one Higgs scalar; 

Another type of Particle has an internal sense of direction in SpaceTime, so that if it is rotated one full turn 
of 360 degrees about an internal axis, it is back to how it was oriented when it started out. Since such 
Particles act like vectors in that a 360 degree rotation gets them back to where they started, they are called 
Vector Particles, or spin-1 particles. Particle physicists call them Gauge Bosons. In the simplest Standard 
Model of the electromagnetic, weak, and color forces, there are 12 Gauge Bosons. In the Conformal Group 
that produces Gravity by a generalized MacDowell-Mansouri mechanism, there are 16 Gauge Bosons. 
Therefore, for the simplest Standard Model plus Gravity, there are 12+16 = 28 Gauge Bosons; 

A third type of Particle not only has an internal sense of direction, but also has a sense of how it is 
connected to the SpaceTime in which it lives. Louis H. Kauffman, in his book Knots and Physics (World 
Scientific Publishing Co. 1991), says that such a particle is like a ball attached to its surroundings by string, 
as in this picture from Gravitation, by Misner, Thorne, and Wheeler (Freeman 1972): 

The orientation of the ball is related to the surrounding sphere by the tangle of the strings connecting them. 
If you rotate the ball 360 degrees, the strings are tangled, but if you go to 720 degrees, the strings get 
untangled. Here is a demonstration of how the 720 degree rotation works: 
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It is from Feynman's 1986 Dirac Memorial Lecture (Elementary Particles and the Laws of Physics, 
Cambridge Press 1987), and it shows a cup held by a dancer in one hand. Rotating the cup by 360 degrees 
gets the arm (which is connected to the shoulder of the dancer) twisted, but turning the cup another 360 
degrees gets the arm back straight. In it, picture 1 is the start, picture 2 is 180 degrees, picture 3 is 360 
degrees (note how the arm is twisted), picture 4 is 540 degrees, and picture 1 again is 720 degrees. - Such 
particles that have to be rotated twice to get back to where they started are called Spinor Particles, or spin-
1/2 particles. 

As Richard Feynman says in his article The Reason for AntiParticles (in the book Elementary Particles and 
the Laws of Physics, the 1986 Dirac Memorial Lectures, Cambridge, 1987, page10): for Spinor Particles "... 
there must be antiparticles ...[which look like]... particle[s] moving backwards in time ...". In other words, 
for each Spinor Particle there must exist a Mirror Image Spinor AntiParticle that looks like the original 
one moving backward in time. Particle physicists call them Fermion Particles and Fermion AntiParticles. 
In the simplest Standard Model, there are 3 sets of 8 Fermion Particles and 8 Fermion AntiParticles. Each of 
the 3 sets is called a generation, so that there are 8 first-generation Fermion Particles and 8 first-
generation Fermion AntiParticles. 

In the VoDou = IFA structure of the fundamental 256 outcomes: 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 

8 corresponds to a 4+4 = 8-dimensional SpaceTime 

1 corresponds to one Higgs Scalar 

28 corresponds to 12+16 = 28 Gauge Bosons 

<8 corresponds to 8 first-generation Fermion Particles 

8> corresponds to 8 first-generation Fermion AntiParticles 

At first glance, it looks like the VoDou = IFA structure matches the structure of particle physics, with two exceptions: 

● a 4+4 = 8-dimensional SpaceTime and
 
● only the first generation of Fermion Particles and AntiParticles.
 

However, if the 8 SpaceTime dimensions are broken down into 

●	 4 dimensions that we see as the large-scale Physical SpaceTime of particle physics, plus 
●	 a small 4-dimensional ball (called a CP2 space, or Internal Symmetry Space) at each point of the large-scale 4

dimensional spacetime 

we can also see where the second and third generations of Fermion Particles and AntiParticles come from: 

If you reduce the original 8-dimensional spacetime
 
into 4-dimensional physical spacetime
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and 4-dimensional Internal Symmetry Space 
 
then 
 
if you look in the original 8-dimensional spacetime
 
at a fermion (First-generation represented by a single octonion)
 
propagating from one vertex to another 
 
there are only 4 possibilities for the same propagation
 
after dimensional reduction:
 

The origin o and target x vertices are both
 
in the 4-dimensional large-scale physical spacetime 
 

4-dim Internal Symmetry Space --------------


4-dim Physical SpaceTime ---o------x---


in which case the propagation is unchanged, and the
 
fermion remains a FIRST generation fermion.
 

The origin vertex o is in the large-scale physical spacetime 
 
and the target vertex * in in the Internal Symmetry Space 
 

4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o----------


in which case there must be a new link from
 
the original target vertex * in the Internal Symmetry Space
 
to a new target vertex x in the large-scale physical spacetime 
 

4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o------x---


and a new vertex can be introduced at the original
 
target vertex in connection with the new link 
 
so that the fermion can be regarded as a SECOND generation fermion.
 

The target vertex x is in the large-scale physical spacetime 
 
and the origin vertex o in in the Internal Symmetry Space 
 

4-dim Internal Symmetry Space ---o----------
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4-dim Physical SpaceTime ----------x---


in which case there must be a new link to
 
the original origin vertex o in the Internal Symmetry Space
 
from a new origin vertex * in the large-scale physical spacetime 
 

4-dim Internal Symmetry Space ---o----------


4-dim Physical SpaceTime ---O------x---


so that a new vertex can be introduced at the new
 
origin vertex O in connection with the new link 
 
so that the fermion can, as in case 2, be regarded as a SECOND generation fermion. 
 

Both the origin vertex o and the target vertex * 
 
are in the Internal Symmetry Space,
 

4-dim Internal Symmetry Space ---o------*---


4-dim Physical SpaceTime -------------


in which case there must be a new link to
 
the original origin vertex o in the Internal Symmetry Space
 
from a new origin vertex O in the large-scale physical spacetime,
 
and a second new link from the original target vertex * 
 
in the Internal Symmetry Space to a new target vertex x
 
in the associative spacetime 
 

4-dim Internal Symmetry Space ---o------*---


4-dim Physical SpaceTime ---O------x---


so that a new vertex can be introduced at the new
 
origin vertex O in connection with the first new link,
 
and another new verterx can be introduced at the original
 
target vertex * in connection with the second new link,
 
so that the fermion can be regarded as a THIRD generation fermion.
 

As there are no more possibilities, there are no more generations.
 

Therefore the VoDou = IFA Structure of the fundamental 256 outcomes 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 
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IFA FA 

8 corresponds to a 4+4 = 8-dimensional SpaceTime 

1 corresponds to one Higgs Scalar 

28 corresponds to 1+3+8 + 16 = 28 Gauge Bosons 

<8 corresponds to 8 first-generation Fermion Particles 

8> corresponds to 8 first-generation Fermion AntiParticles 

after breaking the 8-dimensional SpaceTime into 4 Large-Scale Physical SpaceTime dimensions plus 4 Internal Symmetry 
Space dimensions, with the consequent production of second and third generation Fermion Particles and AntiParticles, 

contains a representation of the simplest Standard Model plus Gravity. 

So, given the correspondence between VoDou = IFA Structure and the Physics Structures of the simplest Standard Model 
plus Gravity, 

how do we set up to calculate the numbers for the Amplitudes for Emission and Absorption of 
Particles (which are equivalent to Force Strengths and Charges) and the Masses of Particles ? 

The mathematical structure used in such a calculation is called a Lagrangian, and it is of the form 

INT ( 1  + 28  + <8,8> )
 
8
 

where 

●	 the 1 is a term involving the Higgs Scalar; 
●	 the 28 is a term involving the Gauge Bosons; 
●	 the <8,8> is a term involving the Fermion Particles and AntiParticles; and 
●	 the INT over 8 means to sum (or integrate) the Higgs Scalar, Gauge Boson, and Fermion terms over the relevant 

region of SpaceTime. 

The numerical structure form of the VoDou = IFA Structure comes from the correpondence of the fundamental 256 
outcomes 

1	+ 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/VodouPhysics.html (13 of 16) [4/11/2003 4:13:27 PM] 



IFA FA 

with the Graded Structure and Spinor Structures of the 256-dimensional Cl(8) Clifford Algebra of 16x16 real matrices 
M(16,R): 

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x

x x x x x x x x x x x x x x x x


The black-colored 56 + 70 + 56 + 28 + 8 + 1 and 16 also have physical interpretations, some of which are related to the 
duality between position and momentum that is related to the Heisenberg Uncertainty Principle of Quantum Theory. 
Those interpretations are: 

●	 The 16, which breaks down into 8 + 8, correspond to 
❍	 a set of 8 matrices (called Dirac gamma matrices) that describe how Spinor Particles move in SpaceTime 

from the point of view of position in SpaceTime, and 
❍	 another set of 8 matrices (also called Dirac gamma matrices) that describe how Spinor Particles move in 

SpaceTime from the point of view of momentum in SpaceTime. 
●	 The 56 (corresponding to outcomes with three 1s) is fixed and not dynamically active after 8-dimensional 
 

SpaceTime is broken into 4-dimensional Physical Spacetime and 4-dimensional Internal Symmetry Space. At very 
 
high energies where the 8-dimensional SpaceTime is not broken, there may be some phenomena related to the 56, 

but such high energies (possibly Planck-level) are currently beyond the reach of human experiments and 
 
observations, such as some subtle phenomena related to Interactions among the World-Lines of Possible Histories 
in the Quantum Many-Worlds. Such Interactions can be described in terms of an M-theory with global symmetry 
of the exceptional Lie algebra E7, whose 56-dimensional representation corresponds to the 56. 

● The 70 (corresponding to outcomes with four 1s) breaks down into 35 + 35. One 35 is fixed and not dynamically 
active after 8-dimensional SpaceTime is broken into 4-dimensional Physical Spacetime and 4-dimensional Internal 
Symmetry Space. At very high energies where the 8-dimensional SpaceTime is not broken, there may be some 
phenomena related to that 35, but such high energies (possibly Planck-level) are currently beyond the reach of 
human experiments and observations, such as some subtle phenomena related to the Higgs Scalar. 

●	 The other 35 and the 56 + 28 + 8 + 1 are dual to the 1 + 8 + 28 + 56 and the first 35, and describe in terms of 
momentum the same physical phenomena that the 1 + 8 + 28 + 56 and the first 35 describe in terms of position. 

Taken together, the 56 and 70 correspond to the 126 root vectors of the exceptional Lie algebra E7 that is the global 
symmetry group of an M-theory describing Interactions among the World-Lines of Possible Histories in the Quantum 
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Many-Worlds. 

All 256 VoDou = IFA outcomes are closely related to the 240 root vectors of the exceptional Lie algebra E8 that is the 
global symmetry group of an F-theory describing Interactions among the World-Lines of Possible Histories in the 
Quantum Many-Worlds. 

Of course, our Universe and its Quantum Many-Worlds is very big and one set of 256 VoDou = IFA outcomes, that 
is, one copy of the 256-dimensional Cl(8) Clifford algebra, describes only one small part, or one Event. To describe 
such very big things, you need a very big Clifford algebra, say Cl(8N) where N can be as large a number as you want. 
What makes VoDou = IFA effective for such very big things is the fact that any very big Clifford algebra Cl(8N) can be 
factored into N copies of the basic 256-element VoDou = IFA Cl(8) Clifford algebra: 

Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8) 

Therefore, 

our entire Universe and its Quantum Many-Worlds can be described completely in terms of the 
256 VoDou = IFA outcomes. 

Further, 

the VoDou = IFA model can be used to describe Quantum Consciousness, not only on the level of 

Human Consciousness, but also of our entire Universe, and to give us a framework within which to consider our 

Future History and our possible Fates. 

Details of calculations of Force Strengths and Particle Masses, including comparison with experimental 
results and further related math and physics structures, are contained in a paper that can be found at these links: 

● local html 
● local pdf 
● web html 
● web pdf 

It is clear that the VoDou Physics Model meets Einstein's Criterion for a good fundamental physics model, as it is 
a structure which is based only upon 

"... a faith in the simplicity, i.e., intelligibility, of nature: there are no arbitrary constants ... that 
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is to say, nature is so constituted that it is possible logically to lay down such strongly 
determined laws that within these laws only rationally completely determined constants occur 

(not constants, therefore, whose numerical value could be changed without destroying the 
theory). ...". 

Tony Smith's Home Page 

...... 
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256 rule Clifford Algebra 

Tony Smith's Home Page 

Clifford Algebra VoDou Physics of Wolfram's 256 Cellular 
Automata Rules 

The 256 Cellular Automata Rules of Wolfram correspond to the 256 basis elements of the 256-dimensional Clifford Algebra 
of 16x16 Real Matrices, Cl(8) and Cl(1,7), and its discrete counterpart, as well as to the 256 Odu of IFA. 

To visualize the correspondence, write the rule numbers in binary notation, put them with the pictures of the 30-level actions 
of each of the 256 rules as shown on pages 55 and 56 of Wolfram's book A New Kind of Science, and organize them with 
respect to the 

1 + 8 + 28 + 56 + (35+35) + 56 + 28 + 8 + 1 = 256 = 16x16 = 2^8 

graded structure of Cl(8). Here is some more about Cellular Automata. 

Graded structure details include: 

● Grades 0,1,7,, including scalars and vectors; 
● Grades 2,6, including bivectors and their Lie algebra; 
● Grades 3,5; 
● Grade 4; 
● All grades 0,1,2,3,4,5,6,7,8 in binary. 

Here are 78 of the 256, including: 

● all 1+8+8+1 = 18 of grades 0, 1, 7, 8; 
● 10 of the 28 in each of grades 2, 6; 
● 10 of the 56 in each of grades 3, 5; 
● 10+10 = 20 of the 35+35 = 70 in grade 4. 

The vertical line is a symmetry line of the symmetry of exchanging 0s and 1s in the binary numbers. 
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Note that: 

● the grade-0 scalars 

are related to the Spinors and Primitive Idempotents of Cl(0,8). 
● the grade-1 vectors 1, 2, 4, 16 (the subset sequence 2^0 = 1, 2^1 = 2, 2^2 = 4, 2^4 = 16 related to Fermat primes) 

file:///Phi2Pi/Users/tony/Documents/Clifford%20256%20Wolfram%20rules/clif256rules.html (2 of 14) [31/5/2004 2:15:42 AM] 



256 rule Clifford Algebra 

correspond to the 4 dimensions of physical spacetime; 

❍	 1 gives a succession of bands, the procession of time; 
❍ 2 gives a slope to the left, one of three space dimensions; 
❍ 4 gives a vertical slope, a second of three space dimensions; 
❍	 16 gives a slope to the right, the third of three space dimensions; 

●	 the grade-1 vectors 8, 32, 64, 128 (all giving all white) 

correspond to the 4 dimensions of internal symmetry space; 
●	 rule 18 = 00010010 is the first rule to include both 16 = 00010000 with right slope and 2 = 00000010 with left slope 

and is the first rule with traingular self-similar fractal structure; 
●	 rule 30 = 00011110 is the first rule to include 16, 8, 4, and 2 and is in the self-dual grade-4 and is the first rule with 

triangular chaotic behavior. 

Here are all 28 rules for each of grades 2 and 6. 
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Note that: 

● all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra; 
● 8 of the grade-2 bivectors, 
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after dimensional reduction to 4-dimensional physical spacetime, correspond to the 8 generators of color force SU(3), 
whose root vector diagram is illustrated above; 

● 3 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force SU(2); 

● 1 of the grade-2 bivectors, 

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 1 generator of electromagnetic 
U(1); 

● 16 of the grade-2 bivectors, 
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after dimensional reduction to 4-dimensional physical spacetime, correspond to the 16 generators of 
Gravity/Higgs/phase U(2,2). One of them 

corresponds to the propagator phase U(1) while the other 15 correspond to the Conformal Group SU(2,2) = Spin(2,4) 
whose root vector diagram 
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is a 12-vertex cuboctahedron (the other 3 bivectors corresponding to the 3 generators of the Cartan Subalgebra). 

Here are all 56 rules for each of grades 3 and 5. 
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Note that: 

●	 the 56 rules correspond to the 56-dimensional representation of the exceptional Lie algebra E7, which in turn is related 
to 27-dimensional M-theory and strings, branes, and the standard model. 
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Here are all 35+35 = 70 rules for grade 4. 

Note that: 

● grade 4 is self-dual, has some rules with chaotic patterns, and may be related to quantum game theory. For example, 
grade 4 includes rule 30 = 00011110, which is the first rule to include 16, 8, 4, and 2, and is the first rule with 
triangular chaotic behavior. Grade 4 is also related to the Spinors and Primitive Idempotents of Cl(0,8). 

Here is a numerical (no pictures) list of all 256, with grade indicated: 

Grade: 0 1 2 3 4 5 6 7 8
 

000 00000000
 
001 00000001
 
002 00000010
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005  

010  

015  

020  

025  

030  

035  

040  

045  

050  

055  

060  

256 rule Clifford Algebra 

003 00000011 
004 00000100 

00000101 
006 00000110 
007 00000111 
008 00001000 
009 00001001 

00001010 
011 00001011 
012 00001100 
013 00001101 
014 00001110 

00001111 
016 00010000 
017 00010001 
018 00010010 
019 00010011 

00010100 
021 00010101 
022 00010110 
023 00010111 
024 00011000 

00011001 
026 00011010 
027 00011011 
028 00011100 
029 00011101 

00011110 
031 00011111 
032 00100000 
033 00100001 
034 00100010 

00100011 
036 00100100 
037 00100101 
038 00100110 
039 00100111 

00101000 
041 00101001 
042 00101010 
043 00101011 
044 00101100 

00101101 
046 00101110 
047 00101111 
048 00110000 
049 00110001 

00110010 
051 00110011 
052 00110100 
053 00110101 
054 00110110 

00110111 
056 00111000 
057 00111001 
058 00111010 
059 00111011 

00111100 
061 00111101 
062 00111110 
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063 00111111 
064 01000000 
065 01000001 
066 01000010 
067 01000011 
068 01000100 
069 01000101 
070 01000110 
071 01000111 
072 01001000 
073 01001001 
074 01001010 
075 01001011 
076 01001100 
077 01001101 
078 01001110 
079 01001111 
080 01010000 
081 01010001 
082 01010010 
083 01010011 
084 01010100 
085 01010101 
086 01010110 
087 01010111 
088 01011000 
089 01011001 
090 01011010 
091 01011011 
092 01011100 
093 01011101 
094 01011110 
095 01011111 
096 01100000 
097 01100001 
098 01100010 
099 01100011 
100 01100100 
101 01100101 
102 01100110 
103 01100111 
104 01101000 
105 01101001 
106 01101010 
107 01101011 
108 01101100 
109 01101101 
110 01101110 
111 01101111 
112 01110000 
113 01110001 
114 01110010 
115 01110011 
116 01110100 
117 01110101 
118 01110110 
119 01110111 
120 01111000 
121 01111001 
122 01111010 
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123 
 01111011
 
124 
 01111100
 
125 
 01111101
 
126 
 01111110
 
127 
 01111111
 
128 10000000
 
129 10000001
 
130 10000010
 
131 
 10000011
 
132 10000100
 
133 
 10000101
 
134 
 10000110
 
135 
 10000111
 
136 10001000
 
137 
 10001001
 
138 
 10001010
 
139 
 10001011
 
140 
 10001100
 
141 
 10001101
 
142 
 10001110
 
143 
 10001111
 
144 10010000
 
145 
 10010001
 
146 
 10010010
 
147 
 10010011
 
148 
 10010100
 
149 
 10010101
 
150 
 10010110
 
151 
 10010111
 
152 
 10011000
 
153 
 10011001
 
154 
 10011010
 
155 
 10011011
 
156 
 10011100
 
157 
 10011101
 
158 
 10011110
 
159 
 10011111
 
160 10100000
 
161 
 10100001
 
162 
 10100010
 
163 
 10100011
 
164 
 10100100
 
165 
 10100101
 
166 
 10100110
 
167 
 10100111
 
168 
 10101000
 
169 
 10101001
 
170 
 10101010
 
171 
 10101011
 
172 
 10101100
 
173 
 10101101
 
174 
 10101110
 
175 
 10101111
 
176 
 10110000
 
177 
 10110001
 
178 
 10110010
 
179 
 10110011
 
180 
 10110100
 
181 
 10110101
 
182 
 10110110
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183 
 
184 
 10111000
 
185 
 
186 
 
187 
 
188 
 
189 
 
190 
 
191 
 

199 
 

203 
 

205 
 
206 
 
207 
 

211 
 

213 
 
214 
 
215 
 

217 
 
218 
 
219 
 
220 
 
221 
 
222 
 
223 
 

227 
 

229 
 
230 
 
231 
 

233 
 
234 
 
235 
 
236 
 
237 
 
238 
 
239 
 

241 
 
242 
 

192 11000000
 
193 
 11000001
 
194 
 11000010
 
195 
 11000011
 
196 
 11000100
 
197 
 11000101
 
198 
 11000110
 

200 
 11001000
 
201 
 11001001
 
202 
 11001010
 

204 
 11001100
 

208 
 11010000
 
209 
 11010001
 
210 
 11010010
 

212 
 11010100
 

216 
 11011000
 

224 
 11100000
 
225 
 11100001
 
226 
 11100010
 

228 
 11100100
 

232 
 11101000
 

240 
 11110000
 

10110111
 

10111001
 
10111010
 

10111011
 
10111100
 

10111101
 
10111110
 

10111111
 

11000111
 

11001011
 

11001101
 
11001110
 

11001111
 

11010011
 

11010101
 
11010110
 

11010111
 

11011001
 
11011010
 

11011011
 
11011100
 

11011101
 
11011110
 

11011111
 

11100011
 

11100101
 
11100110
 

11100111
 

11101001
 
11101010
 

11101011
 
11101100
 

11101101
 
11101110
 

11101111
 

11110001
 
11110010
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243 11110011 
244 11110100 
245 11110101 
246 11110110 
247 11110111 
248 11111000 
249 11111001 
250 11111010 
251 11111011 
252 11111100 
253 11111101 
254 11111110 
255 11111111 

Frank D. (Tony) Smith, Jr. - May 2004 (June 2004 correction to SU(3) diagram suggested by Michael Gibbs ) 

Tony Smith's Home Page - Here is some more about Cellular Automata. 

...... 
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Primitive Idempotents, Spinors, Cl(8) 

Tony Smith's Home Page

 Primitive Idempotents for Cl(8) Clifford Algebra 

Ian Porteous, in Lecture 2: Mathematical Structure of Clifford Algebras, presented at "Lecture Series on 
Clifford Algebras and their Applications", May 18 and 19, 2002, as part of the 6th International 
Conference on Clifford Algebras and their Applications in Mathematical Physics, Cookeville, TN, May 
20-25, 2002, said: 

"... the Clifford algebra ... Cl(p,q) ...[is]... the real algebra of endomorphisms of a right A-
linear space of the form A^m, where A = R, C, H, 2^R or 2^H. This space is called the 
(real) spinor space or space of (real) spinors of the orthogonal space R(p,q). It is 
identifiable with a minimal left ideal of the algebra, namely the space of matrices with ever 
column except the first non-zero. However as a minimal left ideal it is non-unique. ... 

Minimal left ideals of a matrix algebra are generated by primitive idempotents. An 
idempotent of an algebra is an element y such that y^2 = y. It is primitive if it cannot be 
expressed as the sum of two idempotents, whose product is zero. The simplest example in a 
matrix algebra is the matrix consisting entirely of zeros, except for a single entry of 1 
somewhere in the main diagonal. The minimal ideal generated by such an idempotent 
then consists of matrices all of whose columns are zero except one consist of zeros. The 
easiest idempotents to construct are of the form (1/2)( 1 + x ) where x^2 = 1, but not x^2 = 
1. Then of course (1/2)( 1 - x ) is also an idempotent, so that spinor spaces constructed in 
this way come naturally in pairs. However these are not necessarily primitive. They are 
where the matix algebra consists of 2x2 matrices over R, C or H, but in the case of 4x4 
matrix algebras the primitive idempotents are products of commuting pairs of such 
idempotents. 

Though as minimal left ideals of matrix algebras any two spinor spaces are equivalent, they 
may lie differently when the Clifford algebra structure of the matrix algebra is taken into 
account ...". 

Bilge, Dereli, and Kocak, in their paper "The geometry of self-dual two-forms", J. Math. Phys. 38 (1997) 
4804-4814, say in their abstract: 

"... We show that self-dual two-forms in 2n-dimensional spaces determine a n^2 &endash; 
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n + 1 -dimensional manifold S_2n and the dimension of the maximal linear subspaces of 
S_2n is equal to 

the (Radon&endash;Hurwitz) number of linearly independent vector fields on the 
sphere S^(2n &endash; 1). 

We provide a direct proof that for n odd S_2n has only one-dimensional linear 
submanifolds. We exhibit 2^c &endash; 1-dimensional subspaces in dimensions which are 
multiples of 2^c, for c=1,2,3. In particular, we demonstrate that the seven-dimensional 
linear subspaces of S_8 also include among many other interesting classes of self-dual 
two-forms, the self-dual two-forms of Corrigan, Devchand, Fairlie, and Nuyts [Nucl. Phys. 
B 214, 452 (1983)] and a representation of Cl_7 given by octonionic multiplication. We 
discuss the relation of the linear subspaces with the representations of Clifford algebras. 
...". 

Pertti Lounesto, in his book Clifford Algebras and Spinors (Second Edition, LMS 286, Cambridge 2001) 
says at pages 226-227 and 29: 

"... Primitive idempotents and minimal left ideals 

An orthonormal basis of of R(p,q) induces a basis of Cl(p,q), called the standard basis. 
Take a non-scalar element e_T, e_T^2 = 1, from the standard basis of Cl(p,q). Set e = (1/2)( 
1 + e_T ) and f = (1/2)( 1 - e_T ), then e + f = 1 and ef = fe = 0. So Cl(p,q) decomposes into 
a sum of two left ideals 

Cl(p,q) =Cl(p,q) e + Cl(p,q) f , 

where dim Cl(p,q) e = dim Cl(p,q) f = [dim] (1/2) Cl(p,q) = 2^(n-1) [ for n = p + q ]. 
Furthermore, if { e_T_1 , e_T_2 , ... , e_T_k } is a set of non-scalar basis elements such 
that e_T_i^2 = 1 and e_T_i e_T_j = e_T_j e_T_i , then letting the signs vary 
independently in the product 

(1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) , 

one obtains 2^k idempotents which are mutually annihilating and sum up to 1. The 
Clifford algebra Cl(p,q) is thus decomposed into a direct sum of 2^k left ideals, and by 
construction, each left ideal has dimension 2^( n - k ) . In this way one obtains a minimal 
left ideal by forming a maximal product of non-annilating and commuting idempotents. 

The Radon-Hurwitz number r_i for i in Z is given by 
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i 
 0  1  2  3  4  5  6  7
 
r_i 0  1  2  2  3  3  3  3
 

and the recursion formula r_( i + 8 ) = r_ i + 4 . For the negative values of i one may 
observe that r_(-1) = -1 and r_(-i) = 1 - i + r_( i + 2 ) for i > 1 . 

Theorem. In the standard basis of Cl(p,q) there are always k = q - r_( q - p ) non-scalar 
elements e_T_i , e_T_i^2 = 1 , which commute, e_T_i e_T_j = e_T_j e_T_i , and generate 
a group of order 2^k . The product of the corresponding mutually non-annihilating 
idempotents, 

f = (1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,
 

is primitive in Cl(p,q). Thus, the left ideal S = Cl(p,q) f is minimal in Cl(p,q).
 

Example ... In the case of R(0,7) we have k = 7 - r_7 = 4. Therefore the idempotent
 

f = (1/2)( 1 + e_124 ) (1/2)( 1 + e_235 ) (1/2)( 1 + e_346 ) (1/2)( 1 + e_457 )
 

is primitive to Cl(0,7) = 2^Mat(8,R). ...
 

... If e and f are commuting idempotents of a ring R, then e f and e + f - e f are also 
 
idempotents of R. The idempotents e f and e + f - e f are a greatest lower bound and a least 
upper bound relative to the partial ordering given by 

e < f if and only if ef = fe = e 

A set of commuting idempotents induces a lattice of idempotents. ... 

... 

... The Clifford algebra ... has three involutions similar to complex conjugation in C. ... The 
grade involution is an automorphism ... while the reversion and the Clifford-conjugation 
are anti-automorphisms ...". 

Pertti Lounesto, in his book Spinor Valued Regular Functions in Hypercomplex Analysis (Report-HTKK-
MAT-A154 (1979) Helsinki University of Technology) says [in the quote below I have changed his notation for 

a Clifford algebra from R_(p,q) to Cl(p,q)] at pages 40-42: 
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"... To fix a minimal left ideal V of Cl(p,q) we can choose a primitive idempotent f of 
Cl(p,q) so that V = Cl(p,q) f . By means of an orthonormal basis { e_1 , e_2 , ... , e_n } for 
[the grade-1 vector part of Cl(p,q)] Cl^1(p,q) we can construct a primitive idempotent f as 
follows: Recall that the 2^n elements 

e_A = e_a_1 e_a_2 ... e_a_k , 1 < a_1 < a_2 < ... < s_k < n 

constitute a basis for Cl(p,q). ... dim_R V = 2^X , where X = h or X = h + 1 according as p 
q = 0, 1, 2 mod 8 or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] . Select n - X elements e_A, 
e_A^2 = 1 , so they are pairwise commuting and generate a group of order 2^( n - X ) . then 
the idempotent ... 

f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) ) 

is primitive ... To prove this note that the dimension of (1/2)( 1 + e_A ) Cl(p,q) is ( 2^n ) / 2 
and so the dimension of Cl(p,q) f is ( 2^n ) / ( 2^( n - X) ) = 2^X . Hence, if there exists 
such an idempotent f , then f is primitive. To porove that such an idempotent f exists in 
every Clifford algebra Cl(p,q) we may first check the lower dimensional cases and then 
proceed by making use of the isomorphism Cl(p,q) x Cl(0,8) = Cl(p, q + 8) and the fact that 
Cl(0,8) has a primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 -
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J ) 

with four factors [and where J = 12345678 ] ... 

The division ring F = f Cl(p,q) f = { PSI in V | PSI f = f PSI } is isomorphic to R, C, or H 
according as p - q = 0, 1, 2, mod 8, p - q = 3 mod 4, or p - q = 4, 5, 6 mod 8. The map ... 

V x F -> V , ( PSI, /\ ) -> PSI /\ 

defines a right F-linear structure on V. Provided with this right F-linear structure the 
minimal left ideal V of Cl(p,q) will be called the pinor module. Similarly, beginning with a 
minimal left ideal of the even subalgebra Cl(p,q)^(0) we obtain the spinor module. ... 

... take a left ideal W = V or W = V + V' , where V' = { PSI' | PSI in V } , according as 
Cl(p,q) is simple or a direct sum of two simple ideals (1/2) ( 1 +/- e_J ) Cl(p,q) . Take an 
idempotent e = f or e = f + f' , respectively. 

The ring E = e Cl(p,q) e = { PSI in W | PSI e = e PSI } is E = F or E = F + F', according as 
Cl(p,q) is simple or a direct sum of two simple ideals (1/2) ( 1 +/- e_J ) Cl(p,q) . The ring E 
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is isomorphic to R, C, H, 2^H, or 2^R . The map ...
 

W x E -> W , ( PSI, /\ ) -> PSI /\
 

defines a right E-linear structure on W. Provided with this right E-linear structure the left 
 
ideal W of Cl(p,q) will be called the binor module.
 

Let B be either of the anti-involutions B+ or B- of Cl(p,q) . The real linear spaces
 

P+ = { PSI in V | B(PSI) = +PSI } 

P- = { PSI in V | B(PSI) = -PSI } 

have dimensions 0, 1, 2, or 3 and 

P = P+ + P- = { PSI in V | B(PSI) in V } 

has dimension 0, 1, 2, 3, or 4 no matter how large is the dimension of V. To prove this we 
may use the facts that Cl(p,q) x Cl(0,8) = Cl( p, q + 8 ) and for Cl(0,8) the real dimension 
of P = P+ is 1. The real linear space B = { PSI in W | B(PSI) in W } has dimension 1, 2, 4, 
or 8. ...". 

To paraphrase Pertti Lounesto: 

In the case of Cl(0,8) we have k = 8 - r_8 = 8 - 4 = 4. Therefore Cl(0,8) has a primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) 

By letting the signs vary independently in the product we get a set of 2^4 = 16 idempotents. 

Consider the graded structure of the 256 elements of Cl(0,8) = Cl(1,7). In the image below, there are: 

● 1 + 1 = 2 red scalar and its dual; 
● 8 + 8 = 16 green vectors and their duals; 
● 28 + 28 = 56 blue bivectors and their duals; 
● 56+56 = 112 gold trivectors and their duals; and 
● 35 + 35 = 70 white middle-grade 4-vectors, the set of which is self-dual. 
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The 1 + 7 + 7 + 1 = 16 diagonal elements (marked in yellow - 2 scalars and 14 4-vectors) correspond to 
the 16 terms in the primitive idempotent 

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) = 

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 -
e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J ) 
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Note that the 16 terms in the primitive idempotent correspond to 16 of Wolfram's 256 Cellular 
Automata: 

● + e_12345678 

● + e_6728 + e_3468 + e_4578 to 

● + e_2358 + e_1248 + e_5618 + e_7138 

● + 1 to 

● - e_5712 - e_1345 - e_6123 

● - e_4671 - e_7234 - e_2456 - e_3567 

Note the Cl(0,8) = Cl(1,7) triality correspondences among: 

● the 8 +half-spinors 

● the 8 -half-spinors 
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● the 8 vectors 

With respect to Cellular Automata: 

Michael Gibbs has been working on using Cellular Automata as neural network nodes, and Robert de 
Marrais has written a Box-Kites III paper (at math/0403113), leading me to think of some questions: 

●	 Could 16x16 structures such as switching yards of Box-Kites III have structures corresponding to 
the graded structure o the Clifford algebra Cl(8) that is the 16x16 real matrix algebra? 

●	 Since the vectors of the Cl(8) Clifford algebra are 8-dimensional and correspond to the octonions, 
if you take the correspondences between the 256 Wolfram CA and the Cl(8) basis elements 
described here, there is a correspondence: 

CA Rule No. Octonion Basis Element

 1 1

 2 i

 4 j


 16 	 k

 8 E


 32 I

 64 J


 128 	 K
 

●	 Could such a correspondence be used to construct such things as "Box-Kites" whose vertices 
might be regared, not just as octonions etc, but also as Cellular Automata? 

●	 Could Box-Kite type structures give useful computational structures if the vertices were 
considered as CA and the edge-flow-orinetations were considered as information flow in a 
computing system? 

●	 If such a computing system can be set up for 2^n-ionic structures for large n, then, since for 16
ions and larger you have interesting zero-divisor "sleeper-cell" substructures, could they be useful 

file:///Phi2Pi/Users/tony/Documents/00000000idempotents/8idempotents.html (8 of 10) [6/6/2004 12:32:25 PM] 



Primitive Idempotents, Spinors, Cl(8) 

with respect to computational systems, perhaps doing things like forming loops that might let the 
computational system to "adjust itself" and/or "teach itself"? 

Robert de Marrais commented on some of those questions, saying in part: 

"... I'm finding two directions to go with box-kites next, and yes, cellular automata clearly 
are part of it. I did a poster session at Wolfram's [ 2004 NKS ] conference, had a long talk 
with him and another fellow, one Rodrigo Obando ... My poster session is currently being 
written up for incorporation in the conference proceedings, after which it goes out to 
arXiv.org -- and will have (or so I hope!) some nifty graphics for higher-dimensional cases. 
... But now to the two directions, which relate to your suggestions: 

(1) Boolean monotone and antitone function-pairings can be used, per Rodrigo Obando, to 
generate exactly all and only the complex cellular automata for a given n and r . . . and, 
given that for n=4 that means Dedekind's number of 168 mono- and iso- tone functions 
each, connections to box-kites immediately suggest themselves ... He tells me his work is 
leading him not merely to isolate and catalog the "complex" CA's for high n and r, but that 
he's finding -- when he generalizes to the n => infinity situation, that he gets violations of 
the continuum hypothesis ... 

(2): spin networks. The key revelation (which I telescoped on the last couple pages of "Box 
Kites III") concerns what I call the "trip-sync property." As it turns out, this is incredibly 
easy to prove, for all box-kites in all dimensions. ... what is truly interesting is this: zero-
divisor systems are, ironically, PRESERVERS of associative order! Specifically, each of 
the four "sails" on a box-kite can be represented (on an isomorphic box-kite diagram, in 
fact!) as a system of four interconnected Quaternion copies: write each vertex as a pairing 
of one uppercase and one lowercase letter (with the 'generator' of the given 2^n-ions being 
the divider of the two: e.g., with the Sedenions, g = the index-8 imaginary, and the pure 
Sedenions of index > 8 are "uppercase," with the Octonions thereby being written with 
"lowercase" letters). Using the standard notation in my "strut tables," the "triple-zigzag 
sail" has vertices (A + a), (B + b), (C + c). Since it's a triple zigzag, this means all the edge-
signs are negative: hence, if one takes the diagonal "/" in the (A, a) plane, it will zero-
divide the diagonal slanting like "\" in either the (B, b) or (C, c) planes. Now consider that 
there are 4 associative triplets here: (a, b, c); (a, B, C); (A, b, C); and, (A, B, c). Now, allow 
for "slippage" of the following sort: orbitings among (a, b, c) can be imagined to "slip" into 
one of the other 3 by keeping one of the lowercases unchanged, but allowing the other two 
to form "resonances" with the generator (the XOR of two uppercase is, of course, a 
lowercase). The trip-sync property says this: IF the "sail" is the triple zigzag, all such 
slippage can occur without any "flips" in orientation; however, IF the "sail" is one of the 
other three "trefoil" sails, then ONLY slippage with the lowercase being one of the triple 
zigzag's trio will preserve orientation. Importantly, this gives a way to envision 
"observable" and "unobservable" in a quantum mechanical manner: orientation 
REVERSAL will be observable, and the isomorphism of quaternion algebra to SU2 gives 
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you (recall my graphics toward the end of the first Box-Kite paper vis a vis Catastrophe 
Theory?) two orthogonal circles whose centers are the "units" of two lines of diagonal 
idempotents (which, like the diagonals in the boxkite vertex-planes, are ALSO zero-
dividers -- but only with each other!!). That is, the 4 axes in the SU2 representation are 
reals, the usual imaginaries, Pauli spin-matrix "mirror numbers" which square to +1, and a 
"commutative i" which commutes between these latter two. (This is both Cl(2) in Clifford 
algebra lingo, and Muses' simplest epsilon-number space.) But then, the centers of the two 
orthogonal circles are just the projection operators -- 1/2(1 +/- m), m the Pauli "mirror axis" 
unit. As systems of box-kites get very entangled in higher dimensions (in 32-D, you have 
systems of 7 of them forming what I call Pleiades, with some fascinating synergetic 
properties), spin-foams with self-organizing potential suggest themselves . . . 

Now, (1) and (2) are BOTH related to my ultimate objective, which is not physics per se, 
but rather Levi-Strauss's canonical law of myths, and the creation of an infinite-
dimensional "collage space" that can accommodate his systems of mythopoetic sign-
shunting in a manner roughly reminiscent of Fourier series' infinite-dimensional backdrop 
for generalized harmonics. So that means I'll be busy with my hobbyhorse at least through 
"Box-Kites VI"! 

The key notion here is that each sail can be seen as an ensemble of 5 Quaternion copies 
(the 4 associative triplets each are completed by the real unit, and the "sterile" zero-divisor-
free triplet of generator, strut constant, and their XOR makes 5). Viewing things in closest-
packing-pattern style, we have 5 interacting "unit quaternion" algebras -- with the 
interactions entailing (1, u), where 'u' is the shared non-real unit. Interestingly, this gives a 
nice way to think about the Tibetan Book of the Dead's "58 angry demons and 42 happy 
Buddhas," 100 in all = 5 * 16 + 2*10 = 100 distinct units in the interlinked 5-fold "unit 
quaternion" ensemble. So one first sees the "42 Assessors," then zooms in one one of the 7 
isomorphic box-kites (which, as with all isomorphies, can be seen as identical at some 
higher level); then, one zooms in further on the "second box-kite" which has its struts 
defined by upper vs. lower case letters, and the triple zigzag analog being the "all 
lowercase" sail. ... I've also just purchased a domain name -- "TheoryOfZero.com" -- where 
I'll start building a site as soon as time permits. ... All these threads are getting ever more 
entangled and intriguing, aren't they? ...". 

Tony Smith's Home Page 

...... 
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Tony Smith's Home Page

Clifford Tensor Product Universe

●     Ulam Spiral
●     Moore and Hilbert Curves
●     Gray Codes
●     von Neumann algebras

 

The beginning of our physical universe may be described by a D4-D5-E6-E7-E8 VoDou Physics model 
generalization ( related to loopoids ) of the von Neumann hyperfinite II1 Clifford tensor product

... x Cl x Cl x Cl x Cl x Cl x Cl x Cl x ...

where Cl = Mat2(C) to a similar structure with Cl = Mat16(R).

●     Begin by considering the Clifford tensor product as a linear chain of Cl's.
●     Consider each Cl in the linear chain as a node in a linear pregeometry.
●     Let the linear pregeometry, like a long line of yarn, "fold" or "weave" it into a higher-dimensional 

"array" or "tapestry" of Cl's.
●     Prior to the folding/weaving, each Cl node in the linear pregeometry would have 2 nearest 

neighbors in the chain

... Cl--Cl--Cl--Cl--Cl--Cl--Cl ...

that corresponds to the 1-dim lattice of Natural Numbers.

●     After the folding/weaving, each Cl pregeometry node in the tapestry could have more nearest 
neighbors. For an oversimpified visualization, consider each Cl pregeometry node as having 4 
"arms" or "hooks" corresponding to { -x, +x, -t, +t } (i.e., this oversimplification is sort of like Cl(2,R) for 

which the 4 arms/hooks of each Cl would correspond to + and - in the Cl(2,R) 2-dimensional vector space), so, 
for the purpose of this visualization, denote each Cl pregeometry node by the 4-armed symbol + 
to get the linear chain 

... +--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+-- ...

which might be folded/woven roughly as follows:
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... +--+--+--+--+--+--+--+--+
                            |
                            +--+--+--+--+--+--+--+--+--+-- ...
   
   
   
... +--+--+--+--+--+--+--+--+--+
                               |
... +--+--+--+--+--+--+--+--+  +
                            |  |
                            +--+
   
   
                      +--+--+--+
                      |        |
                      +  +--+  +
                      |  |  |  |
                      +  +  +--+
                      |  |
                      +  +--+--+--+--+--+--+--+--+--+--+-- ...
                      |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
   

●     After formation of natural nearest-neighbor-connections among the folded/woven pregeometry 
nodes, then you might get: 

... +--+--+--+--+--+--+--+--+
                            |
                            +--+--+--+--+--+--+--+--+--+-- ...
   
   
   
   
... +--+--+--+--+--+--+--+--+--+
    |  |  |  |  |  |  |  |  |  |
... +--+--+--+--+--+--+--+--+--+
                            |  |
                            +--+
   
   
   

+--+--+--+
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                      |  |  |  |
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
                      |  |  |  |  |  |  |  |  |  |  |  |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
   

If you continue that pattern of folding/weaving indefinitely in a natural way, you might end up 
with a 2-dim square lattice that could be taken to be an Ising model, or, equivalently, a Feynman 
checkerboard for the 2-dim Dirac equation. (That equivalence has been shown by Hal Gersch (Int. 
J. Theor. Phys. 20 (1981) 491).)

Note that in the case of the example show above where each vertex neighborhood + looks in the continuum limit like a 
unit disk of the complex plane, all the vertex neighborhoods are the same, and the total 2-dim lattice space looks in the 
continuum limit like a big complex plane with its unique differential structure, 

while in the case of each vertex neighborhood + looking like an E8 lattice (in the continuum limit like the 8-dimensional 
vector space of the Cl(8,R) = Mat16(R)) there can be 7 different kinds of vertex neighborhoods, corresponding to the 7 
different E8 latttices. Further, if in the continuum limit the boundary of each vertex neighborhood looks like a 7-sphere S7, 
then, since each S7 can have 28 different differential structures, the total 8-dim space can have a very complicated 
structure, whether viewed as a lattice (with varying types of E8 neighborhoods) or in the continuum limit (as a manifold 
with complicated Riemannian structure). 

It is interesting that the 2-dimensional weave structure looks a lot like a Ulam spiral.

According to an Abarim web page:

"... Stanislaw Ulam was attending some boring meeting, and to divert himself somewhat he 
began to scribble on a piece of paper. ... He put down the number 1 as the bright shining 
center of a universe of numbers that Big Banged outwardly in a spiral: 

Much to his amazement the prime numbers appeared to gravitate towards diagonal lines 
emanating from the central 1. ... Most of them sat on or in the vicinity of a diagonal, but 
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some obviously didn't. ...".

According to a Prime Number Spiral web page:

"... Consider a rectangular grid. We start with the central point and arrange the positive 
integers in a spiral fashion (anticlockwise) as at right. The prime numbers are then marked 
... There is a tendency for the prime numbers to form diagonal lines. This can be seen more 
clearly in the image below, 

which shows a window onto a square array of 640 x 640 numbers, with the primes marked 
by white pixels. ...".

According to a M. Watkins web page:

"... There is currently no explanation for the distinct diagonal lines which appear when the 
primes are marked out along a particular 'square spiral' path. ...".

Physically, if the 2-dim weave corresponds to 2-dim spacetime, the diagonal lines would correspond to 
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light-cone correlations of points of spacetime.

In dimensions greater than 2, the weaving should produce something like a Moore space-filling 
curve. Acccording to a web page of V. B. Balayoghan:

"... The Hilbert and Moore curves use square cells -- the level n curve has 4^n cells (and 
hence 4^n - 1 lines). The Moore curve has the same recursive structure as the Hilbert 
curve, but ends one cell away from where it started. The Hilbert curve starts and ends at 
opposite ends of a side of the unit square. ...".

According to a web page by William Gilbert:

"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The first three 
iterates of this curve are shown. 
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In constructing one iterate from the previous one, note that the direction of the curve 
determines the orientation of the smaller cubes inside the larger one.

The initial stage of this three dimensional curve can be considered as coming from the 3-
bit reflected Gray code which traverses the 3-digit binary strings in such a way that each 
string differs from its predecessor in a single position by the addition or subtraction of 1. 
The kth iterate could be considered a a generalized Gray code on the Cartesian product set 
{0,1,2,...,2^k-1}^3.

The n-bit reflected binary Gray code will describe a path on the edges of an n-dimensional 
cube that can be used as the initial stage of a Hilbert curve that will fill an n-dimensional 
cube. ...".

According to Numerical Recipes in C, by Press, Teukolsky, Vettering, and Flannery (2nd ed, Cambridge 
1992):

"... A Gray code is a function G(i) of the integers i, that for each integer N > 0 is one-to-
one for 0 < i < 2^N -1, and that has the following remarkable property: The binary 
representation of G(i)and G(i+1) differ in exactly one bit. an example of a Gray code ... is 
the sequence ...[ 

0000 ( 0=0000), 0001 ( 1=0001), 0011 ( 2=0010), 0010 ( 3=0011),
   
0110 ( 4=0100), 0111 ( 5=0101), 0101 ( 6=0110), 0100 ( 7=0111),
   
1100 ( 8=1000), 1101 ( 9=1001), 1111 (10=1010), 1110 (11=1011),
   
1010 (12=1100), 1011 (13=1101), 1001 (14=1110), 1000 (15=1111) 
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]... for i = 0, ... 15. The algorithm for generating this code is simply to form ... XOR of i 
with 1/2 (integer part). ... G(i) and G(1+1) differ in the bit position of the rightmosst zero 
bit of i ... Gray codes can be useful when you need to do some task that depends 
intimatelyu on the bits of i, looping over many values of i. Then, if there are economies in 
repeating the task for values differing only by one bit, it makes sense to do things in Gray 
code order rather than consecutive order. ...".

According to some MathWorld web pages:

"... The binary reflected Gray code is closely related to the solutions of the towers of Hanoi 
and baguenaudier, as well as to Hamiltonian circuits of hypercube graphs ...[ A 
Hamiltonian Circuit is]... A graph cycle (i.e., closed loop) through a graph that visits each 
node exactly once ... The number of Hamiltonian circuits on an n-hypercube is 2, 8, 96, 
43008, ...".

 

If you look at a 2-dimensional slice of the n-dimensional Moore curve including the time axis and one 
spatial axis, you see something like a Ulam Spiral and also like a 2-dimensional Feynman checkerboard.

 

The Ising model ( shown by Hal Gersch (Int. J. Theor. Phys. 20 (1981) 491) to be equivalent to a Feynman 

checkerboard for the 2-dim Dirac equation ) is related to von Neumann algebras:

●     Adrian Ocneanu, in his article Quantized Groups, String Algebras and Galois Theory for Algebras, at pages 119-
172 in Operator Algebras and Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki 
(Cambridge 1988), said: 

❍     "... We introduce a Galois type invariant for the position of s subalgebra inside an algebra, called a 
paragroup, which has a group-like structure. Paragroups are the natural quantization of (finite) groups. ... 
harmonic analysis for the paragroup corresponding to the group Z2 is done in the Ising model ...".

D. B. Abraham, in his article Some Recent Results for the Planar Ising Model, at pages 1-22 in Operator Algebras 
and Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), said:

❍     "... The planar Ising model has become one of the most important statistical mechanical systems for the 
study of phase transitions and critical phenomena. ...It is ... the purpose of this article ... to discuss two ... 
mathematical aspects ... The first ... is the Yang-Baxter system of equations for the planar Ising model in 
zero field with transfer in the (1,1) direction. This work shows that the Clifford-algebraic structure of the 
exact solution is a natural consequence of the star-triangle equations. The second item is a Fredholm 
system which turns out to be of crucial importance in unerstanding surface and interface problems, as well 
as the pair correlation function. ...".

●     There are many possible different ways of folding/weaving, and they might be related to each 
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other in ways that can be described mathematically by braids. As to braids: 

Vaughan F. R. Jones, in his review of the book Quantum symmetries on operator algebras, by D. Evans and Y. 
Kawahigashi, Oxford Univ. Press, New York, 1998, Bull. (N.S.) Am. Math. Soc., Volume 38, Number 3, Pages 
369-377, said:

❍     "... The "algebraic quantum field theory" of Haag, Kastler and others ... is an attempt to approach quantum 
field theory by seeing what constraints are imposed on the underlying operator algebras by general 
physical principles such as relativistic invariance and positivity of the energy. A von Neumann algebra of 
"localised observables" is postulated for each bounded region of space-time. Causality implies that these 
von Neumann algebras commute with each other if no physical signal can travel between the regions in 
which they are localised. The algebras act simultaneously on some Hilbert space which carries a unitary 
representation of the Poincare (=Lorentz plus 4-d translations) group. The amount of structure that can be 
deduced from this data is quite remarkable. ... Just as remarkably, more than one type II1 factor (up to 
isomorphism) was constructed ... and ... uncountably many were shown to exist and the classification of 
factors is not at all straightforward. That is the bad news. 

Now the good news. A von Neumannn algebra is called hyperfinite if it contains an increasing dense 
sequence of finite dimensional *-subalgebras ... it was shown that there is a unique hyperfinite II1 
factor. (It can be realised as U(G) where G is the group of all finite permutations of [the natural 
numbers] N .) ...

...The ideal result would be that to each standard invariant there is a unique subfactor of the hyperfinite II1 
factor. This is partly true. There is an amenability condition for a subfactor defined in terms of the random 
walk on the principal graph. For amenable subfactors (in particular finite depth ones) and standard 
invariants Popa has shown that the ideal result holds true. This is a deep theorem and implies among other 
things the Connes-Ocneanu classification of actions of discrete amenable groups on the hyperfinite II1 
factor ... Outside the amenable world things go wrong in both directions. Using actions of free groups it is 
easy to construct families of subfactors with the same standard invariant, and an unpublished result of 
Popa implies that even the simplest case (the "Temperley-Lieb" algebra in planar algebra terminology) is 
not always obtainable from a hyperfinite subfactor. ...

... Ocneanu has shown that subfactors (of finite index and depth) are equivalent to Topological 
Quantum Field Theories and so give a wealth of unitary representations of mapping class groups 
and braid groups. ...". 

The group G of all finite permutations of the natural numbers N can interchange any pregeometry 
node Cl = Mat16(R) = Cl(8,R) Clifford algebra with any other node on the pregeometry line 
parameterized by the natural numbers.

Frank Wilczek, in his paper Projective Statistics and Spinors in Hilbert Space, hep-th/9806228, said: 

❍     "... In quantum mechanics, symmetry groups can be realized by projective, as well as by ordinary unitary, 
representations. For the permutation symmetry relevant to quantum statistics of N indistinguishable 
particles, the simplest properly projective representation is highly non-trivial, of dimension 2^{(N-
1)/2)$, and is most easily realized starting with spinor geometry. Quasiparticles in the Pfaffian 
quantum Hall state realize this representation. Projective statistics is a consistent theoretical possibility in 
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any dimension. ...[A]... very basic quantum mechanical symmetry concerns the interchange, or 
permutation, of indistinguishable particles. It is natural to ask whether the permutation symmetry is 
realized projectively in Nature. The mathematical theory of projective representations of the group SN of 
permutations of N elementary particles was developed in classic papers by I. Schur ...[ in 1907 and 
1911]... , prior to the discovery of either modern quantum mechanics or spinors. The simplest 
(irreducible) non-trivial projective representations of SN are already surprisingly intricate and 
have dimensions which grow exponentially with N. They are intimately related to spinor 
representations of SO(N) ... For even N = 2p one can construct an irreducible representation of the G 
[my substitution for capital gamma] matrices of dimension 2^p iteratively ... This is not irreducible for 
SO(2p) ... By projecting onto the eigenvalues of k = G1 G2 ... G2p we get irreducible spinor 
representations. k, of course, does not commute with the representatives of the permutation group. But k' 
= k( G1 - G2 + G3 - G4 ... ) does. By projecting onto its eigenvalues, we obtain irreducible (projective) 
representations of S2p. ... Schur demonstrated that all the non-trivial, irreducible projective 
representations of SN realize the modified algebra ...[and]... may be classified using Young diagrams, but 
with the additional restriction that row lengths must be strictly decreasing. In this construction, the 
spinorial representation constructed above corresponds to a single row, analogous to bosons. ... In recent 
work on the Pfaffian nu = 1/2 quantum Hall state, it was shown that 2n quasiparticles at fixed positions 
span a 2^(n-1) dimensional Hilbert space, and that braiding such quasiparticles around one another 
generated operations closely analogous to spinor representations ... (In addition, there are exp( 2 pi i / 8 ) 
"anyonic" phase factors.) The concepts explained above allow one to formulate the results in a different 
way: the exchange of these quasiparticles realizes the simplest projective representation of the symmetric 
group. 

Another perspective on the projective statistics arises from realizing the Clifford algebra in terms of 
fermion creation and annihilation operators ... we find for the interchange of an odd [2j-1] index particle 
with the following even [2j] index particle ... is ... simply the operation of changing the occupation of the j 
th mode. This makes contact with an alternative description of the nu = 1/2 quasiparticles using 
antisymmetric polynomial wave-functions, which can be considered to label occupation numbers of 
fermionic states ... Thus projecting to eigenvalues of k amounts to restricting attention to either even or 
odd mode occupations. This is adequate to get irreducible representations of the rotation group or of the 
even permutations. If we want to get an irreducible representation of all permutations we must allow both 
even and odd occupations, with a peculiar global relation between them. Since the definition of 
projective statistics refers to interchanges of particles, as opposed to braiding, this concept is not in 
principle tied to 2+1 dimensional theories. Also, no violation of the discrete symmetries P, T is implied. 
...". 

By taking the limit as n goes to infinity of the real-Clifford-periodicity tensor factorization of 
order 8

Cl(8n,R) = Cl(8,R) x ...(n times tensor)... x Cl(8,R)

the full hyperfinite II1 von Neumann algebra R can be denoted as the real Clifford algebra 
Cl(infinity,R) whose half-spinors are sqrt(2^(infinity))-dimensional. In other words, since the 
halfspinors of Cl(2n,R) are 2^(n-1)-dimensional, the dimension of the full spinors grows 
exponentially with the dimension of the vector space of the Clifford algebra.

Note that, unlike vectors of a Clifford algebra (which define a vector space on which actions take 
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place) and bivectors of a Clifford algebra (which define a Lie algebra of rotations on that vector 
space),

spinors of a Clifford algebra encode information from all parts of the Clifford algebra (such as the 
orientation/entanglement relations of spin 1/2 fermions with respect to physical vector spacetime), 
so that Projective Permutation symmetry of the entire Clifford algebra Cl(infinity,R) of 
pregeometry nodes Cl(8,R) can be represented by the half-spinors of Cl(infinity, R) which in turn 
can be represented by the infinite tensor product of 8-dimensional half-spinors of Cl(8,R) = 
Mat16(R).

 

●     The special dimensions 1,2,4,8 in which there exist real division algebras may contain special 
folding/weaving configurations that are likely to emerge from pregeometry to physical spacetime 
geometry, perhaps based on lattices such as: 

❍     1-dim linear lattice of Natural Numbers;
❍     2-dim complex Gaussian integer square lattice and/or Eisenstein triangular lattice;
❍     4-dim quaternion "integral" lattice with each vertex having 24 nearest neighbors, 

combining the symmetries of square and triangular; and
❍     8-dim octonion "integral" E8 lattice, with 7 slightly different versions. Since this is the 

highest dimension in which a real division algebra lattice can occur, and since its 
dimensionality coincides with the dimensionality of the vector space of the Mat16(R) = 
Cl(8,R) Clifford algebra that describes each node in the pregeometry, it is my opinion that 
8-dim octonion "integral" E8 lattice is the most likely beginning of our physical universe 
and that it is described by the D4-D5-E6-E7-E8 VoDou Physics model.

 

Tony Smith's Home Page

......
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T-Quark Mass and 

Hyperfinite II1 von Neumann factor 

Frank D. (Tony) Smith, Jr., Cartersville - July-August 2002, August-October 2003 

Abstract: 

My theoretical model ( which I call the D4-D5-E6-E7-E8 VoDou Physics Model , because it is based on the Lie 

algebras D4,D5,E6,E7,E8 and on Clifford algebra periodicity related to IFA =VoDou ) meets Einstein's Criterion: 

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e., 
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is 

possible logically to lay down such strongly determined laws that within these laws only rationally 
completely determined constants occur (not constants, therefore, whose numerical value could be 

changed without destroying the theory). ...". 

According to the model, geometry of the Hermitian Symmetric Spaces D5 / D4xU(1) and E6 / D5xU(1) 
and related Shilov Boundaries, along with combinatorial relations, allows the calculation of ratios of 
particle masses: 

● Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level) 
● Me = 0.5110 MeV 
● Md = Mu = 312.8 MeV (constituent quark mass) 
● Mmu = 104.8 MeV 
● Ms = 625 MeV (constituent quark mass) 
● Mc = 2.09 GeV (constituent quark mass) 
● Mtau = 1.88 GeV 
● Mb = 5.63 GeV (constituent quark mass) 
● Mt = 130 GeV (constituent Truth Quark mass) 

and 

● W+ mass = W- mass = 80.326 GeV 
● Z0 mass = 91.862 GeV 
● Higgs mass = 145.8 GeV 
● weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated) 

as well as ratios of force strength constants: 
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●	 Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated) 
●	 electromagnetic fine structure constant = 1/137.03608 
●	 Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5) 
●	 color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives 

❍	 color force strength = 0.167 (at 5.3 GeV) 
❍	 color force strength = 0.121 (at 34 GeV) 
❍	 color force strength = 0.106 (at 91 GeV) 


●	
 If Nonperturbative QCD and other things are taken into account, then the color force strength = 
0.123 (at 91 GeV) 

The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves Feynman's 
mystery (QED, Princeton 1985, 1988, at page 129): "... the inverse of ... about 137.03597 ... [the] square 
[of] ... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it 
was discovered more than fifty years ago, and all good theoretical physicists put this number up on 
their wall and worry about it. ...". 

The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by 
February 1984. 

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark. 

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV. 

My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV, 
consistent with the theoretical tree-level calculation. 

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra 
which, through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann 
Algebra factor. 

Table of Contents: 

●	 Truth Quark Experimental Results. 
❍	 Truth Quark - Higgs - Vacua Excited States 


● 
 Cl(1,7) Clifford Algebra, 8-Periodicity, and Hyperfinite von Neumann Algebra factor. 
● D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations. 

❍	 Higgs Mass and Vacuum Expectation Value. 
❍	 Force Strengths. 
❍	 Weak Bosons and Weinberg Angle. 
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❍ Fermions. 
❍ Kobayashi-Maskawa Parameters. 
❍ Proton-Neutron Mass Difference. 
❍ UCC - DCC Baryon Mass Difference. 

● Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8. 

Truth Quark Experimental Results. 


In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/-
10)(+13/-12) GeV. The data analyzed by CDF included a 26-event histogram for Semileptonic events with 
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W + (3 or more) jets, without b-tags, which is Figure 65 of the report. In the histogram, the green bars are 
in the 140-150 GeV bin, close to the 130 GeV range that is deemed insignificant by Fermilab's analysts, but 
considered by me to represent the Truth quark; the cyan-blue bars represent bins in the 173 GeV range 
containing Semileptonic events interpreted by Fermilab as Truth Quarks; and the magenta bars represent 
bins in the 225 GeV range containing Semileptonic events not considered by Fermilab's analysts or by me 
as corresponding to either 130 GeV or 173 GeV Truth Quarks. 

The peak of 8 events in the 140-150 GeV bin, shown in green, were excluded from the analysis by CDF on 
the grounds that (see page 140 of the report) "... the bin with masses between 140 and 150 GeV/c^2 has 
eight events. 

We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since 
their width is narrower than expected for a top signal. ...". 

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not expect 
to find such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March 1997, D0 
(in hep-ex/9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on data 
including a histogram similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0 report, 
to which I have added colors as described above: 
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Some of the D0 histogram events, shown in cyan-blue, are are in the 150-190 GeV range and do support 
the CDF analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF, there is a 
peak of 5 events in the 130-140 GeV bin, shown in green, that were excluded from the analysis by D0. I did 
not see in the D0 report an explicit discussion of the 5-event peak in the 130-140 GeV bin. 

Those 130-150 GeV peaks are from untagged semileptonic events. 

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of 
them, so that statistics are not as good. 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/-
4.9(syst.) GeV based on events that were either SVX tagged, SVX double tagged, or untagged. However, 
CDF analysis of tagged semileptonic events (14 of them) gave a T-quark Mass of 142 GeV (+33, -14), as 
shown in their Figure 2, which is a plot of events/10 GeV bin vs. Reconstructed Mass in GeV: 

D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure 25: 
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The figure shows 3 events in the 130-150 GeV range, one event in the 170-180 GeV bin, and one event in 
the 200-210 GeV bin. According to footnote 10 of hep-ex/9801025, 

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its 
analysis because it was selected by the dilepton mass analysis. If this event is treated as a l + jets candidate, 

it has a fit Chi-squared of 0.92 and fitted Truth Quark mass of 138.7 GeV. 

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous 
type of event, so that statistics are not so good. 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of 
167.4 +/- 10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events: 
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I have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark 
mass greater than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously 
reported result in the dilepton channel ...". 

The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11 
events, which 11 events are shown on the following histogram: 
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I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark 
mass greater than 150 GeV. 

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4 
events are shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as 
greater than 160 GeV. This indicates to me that some changes in the analysis have shifted the event mass 
assignments upward by about 10 GeV. 

Note second, that the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted from 
the 8-event revised histogram. 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of 
about 168.4 GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the web 
at http://wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the D0 
analyses. Each of the 6 events has its own characteristics. In this letter I will only discuss one of them, Run 
84676 Event 12814, an electron-muon dilepton event. This figure 
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from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino 
weighting algorithm. 

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event. 

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are 
included by excluding the third (lowest transverse energy) jet. 

The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while 

the 2-jet interpretation supports a 130-140 GeV mass analysis that favors my calculated mass of 
about 130 Gev. 

If the ground state of the Truth Quark is at 130 GeV, then what might the peaks at 173 GeV and 225 
GeV represent? Could they be 

Excited States from interactions among Truth Quark - Higgs - Vacua ?

 Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138: 
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The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < 
phi_vac1 > = 252 GeV ) ground state that is well within the Stability Region below the Triviality Bound 
and above the Vacuum Stability bound for a Standard Model with a high-energy cut-off that goes all the 
way to the Planck energy 10^19 GeV. 

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped 
up along the red curve within the Stability Region until it hits the Standard Model Critical Point at the 
magenta dot, where it will be a Standard Model Truth Quark excited state with mass-energy 225 GeV. 

Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by 
definition on the Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 
252 GeV ) is no longer stable, and a new vacuum phi_vac2 forms. 

In the theoretical model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy 
Standard Model, Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more 
unified structure with a Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford algebra, 
an 8-dimensional Spacetime, and a corresponding high-energy vacuum with < phi_vac2 > = 10^19 GeV = 
Planck energy. 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (10 of 65) [3/10/2003 12:48:32 AM] 



Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor 

When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained by 
Froggatt ) so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 GeV 
excited Truth Quark state decays, moving along the blue curve along the Vacuum Stability bound to an 
intermediate excited state at the cyan dot at a Truth Quark mass of 173 GeV. 

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck 
energy phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) 
then the cyan dot 173 GeV intermediate excited Truth Quark state decays along the green curve to the more 
stable Truth Quark low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV, 
the green dot. 

As a result: 

The Truth Quark may provide a Window on the 8th Dimension. 

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton 
events, for which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 6 
D0 dilepton events described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-
ex/9808029 have 3 jets, and I will here discuss the kinematics of two of those events to illustrate the above-
described Truth Quark - Higgs - Vacua process. The kinematics of those two events are given in Appendix 
B.2 of the 1997 UC Berkeley PhD thesis of Erich Ward Varnes. (Similar kinematic data are presented in 
D0 August 1998, hep-ex/9808029.) In the Varnes Kinematics tables, there are two numbers for each jet: 
one is energy after CAFIX corrections; and the second (in parentheses) is energy after post-CAFIX 
corrections. 

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting 
algorithm, 
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has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the 
Standard Model Critical Point Truth Quark excited state at the magenta dot. If only the 2 highest energy 
jets are included ( the dashed line in the graph ), it has energy around 170 GeV, corresponding to the 2
vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet would 
correspond to the decay down the blue curve along the Vacuum Stability bound. This same event, if 
analyzed usingthe matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an 
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...", 

indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state at 
constituent mass of 130 GeV at the green dot. 

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the 
neutrino weighting algorithm: 
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It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to the 
2-vacuum intermediate excited Truth Quark state at the cyan dot. If only the 2 highest energy jets are 
included ( the dashed line in the graph ), it has energy around 130 GeV, corresponding to the Truth Quark 
low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV at the green dot, and 
the energy of the third jet would correspond to the decay down the green curve. 

Cl(1,7) Clifford Algebra, 8-Periodicity, and a Real Hyperfinite von Neumann 
Algebra factor. 

Complex Clifford Periodicity 

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C) 

Cl(2;C) = M2(C) = 2x2 complex matrices 

spinor representation = 1x2 complex column spinors 

Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all 
the tensor products 

Cl(2;C) x ...(N times tensor product)... x Cl(2;C) 
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By looking at the spinor representation, you see that "the hyperfinite II1 factor is 
the smallest von Neumann algebra containing the creation and annihilation 

operators on a fermionic Fock space of countably infinite dimension." 

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 
factor which represents Dirac's electron-positron fermionic Fock space. 

Now, generalize this to get a representation of ALL the particles and fields of 
physics. 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the 
 
completion of the union of all the tensor products
 

Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)
 

where the Real Clifford Periodicity is
 

Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)
 

The components of the Real Hyperfinite II1 factor are each
 

Cl(1,7;R)
 

[ my convention is (1,7) = (-+++++++) ]
 

Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure
 

1 8 28 56 70 56 28 8 1 
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D4-D5-E6 Lagrangian Structure. 
 

Construct the Standard Model plus Gravity Lagrangian of the theoretical model based on the 
structure of the Cl(1,7) Clifford Algebra. Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded 
structure 

1 8 28 56 70 56 28 8 1
 

What are the physical interpretations of its representations? 

There are two mirror image half-spinors, each of the form of a real (1,7) column 
vector with octonionic structure. 

The 1 represents: 

the neutrino. 

The 7 represent: 

the electron; 

the red, blue, and green up quarks; 

the red, blue, and green down quarks. 

One half-spinor represents first-geneneration fermion particles, and its mirror 
image represents first-generation fermion antiparticles. 

Second and third generation fermions come from dimensional reduction of 
spacetime, so that 

● first generation - octonions 
● second generation - pairs of octonions 
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●	 third generation - triples of octonions 

There is a (1,7)-dimensional vector representation that corresponds to an 8
dimensional high-energy spacetime with octonionic structure 

that reduces at lower energies to quaternionic structures that are 

●	 a (1,3)-dimensional physical spacetime [my convention is (1,3)=(-+++)] 

●	 a (0,4)-dimensional internal symmetry space 

There is a 28-dimensonal bivector representation that corresponds to the gauge 
symmetry Lie algebra Spin(1,7) 

that reduces at lower energies to: 

●	 a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal 
Lie algebra / Lie group structure leads to gravity by a mechanism similar to 
the MacDowell-Mansouri mechanism; 

●	 a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is 
represented on the internal symmetry space by the structure SU(3) / 
SU(2)xU(1) = CP2. 

There is a 1-dimensional scalar representation for the Higgs mechanism. 

The Cl(1,7) Clifford Algebra structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8) 
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fit together to form a Lagrangian in 8-dimensional SpaceTime that can be written, prior to dimensional 
reduction, as 

the Integral over 8-dim SpaceTime of 

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG 

where d is the 8-dim covariant derivative 

P is the scalar field 

F is the Spin(8) curvature 

S' and S are half-spinor fermion spaces 

D is the 8-dim Dirac operator 

GF is the gauge-fixing term 

GG is the ghost term 

As shown in chapter 4 of Gockeler and Schucker, 

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8 


where Fh8 is an 8-dimensional Higgs curvature term. 


After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4

dim Spacetime of 


(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) = 


= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII 


where cross-terms are eliminated by antisymmetry 
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of the wedge /\ product 
 

and 4 denotes 4-dim SpaceTime
 

and I denotes 4-dim Internal Symmetry Space
 

The Internal Symmetry Space terms should be integrated over the 4-dimensional Internal Symmetry Space, 
to get 3 terms. 

The first term is the integral over 4-dim SpaceTime of 

Fh44 /\ *Fh44 

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the 
integral over 4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force). 

The third term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of 

FhII /\ *FhII 

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to 
the Mayer Mechanism developed by Meinhard Mayer, terms of the form 

L (PP)^2 - 2 M^2 PP 

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-
sign Lamba Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written 
above in the notation used by Kane and Barger and Phillips. Ni, and Ni, Lou, Lu, and Yang, use a different 
notation 

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2 

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of Ni, and Ni, 
Lou, Lu, and Yang, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma. 
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that 

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y]) 

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P 
and *[P,P] = [P,P], then 

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) 

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two 
components of the complex doublet scalar field, then 

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP ) 

which is the Higgs Mechanism potential term. 

In my notation (and that of Kane and Barger and Phillips), 2 M^2 is the square Mh^2 of the tree-level 
Higgs scalar particle mass. 

In my notation (and that of Kane and Barger and Phillips), P is the Higgs scalar field, and its tree-level 
vacuum expectation value is given by 

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2. 

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is set in this 
model as the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will 
be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 
MeV. 

The resulting equations, in my notation (and that of Kane and Barger and Phillips), are: 

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L 

In their notation, Ni, Lou, Lu, and Yang have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-
level value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3. 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (19 of 65) [3/10/2003 12:48:32 AM] 



Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor 

By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method, Ni, Lou, Lu, and Yang find that: 

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and 

the fundamental Higgs scalar field mass scale Pn of Ni, Lou, Lu, and Yang is equivalent to the vacuum 
expectation value v of the Higgs scalar field in my notation and that of Kane and Barger and Phillips, and 

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, 
but also can be interpreted as determining the invariant ratio between the mass squares of the Higgs 
mechanism fundamental mass scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and 
since Ln / 3 = Mh^2 / Pn^2 = Mh^2 / v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at 
tree-level 

Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3. 

In the theoretical model, the fundamental mass scale vacuum expectation value v of the Higgs scalar field 
is the fundamental mass parameter that is to be set to define all other masses by the mass ratio formulas of 
the model. 

v is set to be 252.514 GeV 

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level 
masses will be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and 

so that the electron mass will be 0.5110 MeV. 

Then, the tree-level mass Mh of the Higgs scalar particle is given by 

Mh = v / sqrt(3) = 145.789 GeV 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum expectation 
value v and a real Higgs field H. 

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that 
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P3 = (1/sqrt(2)) ( v + H ) 

where v is the vacuum expectation value and H is the real surviving Higgs field. 

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the 
theoretical model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV. 

Now, to interpret the term 

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP ) 

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that 

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) = 
 

= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =
 

= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )
 

Disregarding some terms in v and H,
 

FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2
 

The second term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of 

Fh4I /\ *Fh4I 

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar 
to the Mayer Mechanism, terms of the form 

dP dP 

where P is the Phi scalar complex doublet term and d is the covariant derivative. 
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that 

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y]) 

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4
dim SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie 
bracket product [X,Y] = 0 so that P([X,Y]) = 0 and therefore 

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y) 

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the 
scalar Higgs field and dx denotes covariant derivative in the X direction. 

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim 
SpaceTime of 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P = 
 

= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)
 

Disregarding some terms in v and H,
 

Fh4I /\ *Fh4I = (1/8) dH dH 

Combining the second and third terms, since the first term is merged into the weak force part of the 
 
Lagrangian:
 

Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =
 

= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =
 

= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )
 

This is the form of the Higgs Lagrangian in Barger and Phillips for a Higgs scalar particle of mass
 

Mh = M sqrt(2) = v / sqrt(3)= 145.789 GeV 
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To calculate Charge = Amplitude to Emit Gauge Boson and its probability-square, 
Force Strength: 

Three factors determine the probability for emission of
 
a gauge boson from an origin spacetime vertex to a target vertex:
 

the part of the Internal Symmetry Space
 
of the target spacetime vertex that is available for the gauge boson
 
to go to from the origin vertex;
 

the volume of the spacetime link that is available for the gauge
 
boson to go through from the origin vertex to the target vertex; and
 

an effective mass factor for forces
 
(such as the Weak force and Gravity)
 
that, in the low-energy ranges of our experiments,
 
are carried effectively by gauge bosons that are not
 
massless high-energy.
 

In this physics model, force strength probabilities are calculated
 
in terms of relative volumes of bounded complex homogeneous domains and
 
their Shilov boundaries.
 

The bounded complex homogeneous domains correspond to
 
harmonic functions of generalized Laplacians
 
that determine heat equations, or diffusion equations;
 

while the amplitude to emit gauge bosons in the
 
HyperDiamond Feynman Checkerboard is a process that
 
is similar to diffusion, and
 
therefore also corresponds to a generalized Laplacian.
 

In this theoretical model, all force strengths are 
 
represented as ratios with respect to the geometric force 
 
strength of Gravity (that is, the force strength of Gravity 
 
without using the Effective Mass factor).
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Therefore, the only free charge, or force strength, parameter
 
is the charge of the Spin(5) gravitons in the
 

MacDowell-Mansouri formalism of Gravity. Note that
 

these Spin(5) gravitons are NOT the ordinary spin-2
 

gravitons of the low-energy region in which we live.
 

The charge of the Spin(5) gravitons is taken to be unity, 1,
 
so that its force strength is also unity, 1.
 
All other force strengths are determined as ratios
 
with respect to the Spin(5) gravitons and each other.
 

The force strength probability for a gauge boson to
 
be emitted from an origin spacetime HyperDiamond vertex
 
and go to a target vertex is the product of three things:
 

the volume Vol(MISforce) of the target Internal Symmetry Space,
 
that is, the part of the Internal Symmetry Space
 
of the target spacetime vertex that is available for the gauge boson
 
to go to from the origin vertex;
 

the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce ) 
 
of the spacetime link to the target spacetime vertex 
 
from the origin vertex; and
 

an effective mass factor 1 / Mforce^2 for forces
 
(such as the Weak force and Gravity)
 
that, in the low-energy ranges of our experiments,
 
are carried effectively by gauge bosons that are not
 
massless high-energy SU(2) or Spin(5) gauge bosons,
 
but are either massive Weak bosons due to the Higgs mechanism
 
or effective spin-2 gravitons. For other forces, the
 
effective mass factor is taken to be unity, 1.
 

Therefore, the force strength of a given force is
 

alphaforce = (1 / Mforce^2 \) 
 
( Vol(MISforce))


 ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 

where:
 

alphaforce represents the force strength;
 

Mforce represents the effective mass;
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MISforce represents the part of the target
 
Internal Symmetry Space that is available for the gauge
 
boson to go to;
 

Vol(MISforce) stands for volume of MISforce, 
 
and is sometimes also denoted by the shorter notation Vol(M);
 

Qforce represents the link from the origin
 
to the target that is available for the gauge
 
boson to go through;
 

Vol(Qforce) stands for volume of Qforce;
 

Dforce represents the complex bounded homogeneous domain
 
of which Qforce is the Shilov boundary;
 

mforce is the dimensionality of Qforce,
 
which is 4 for Gravity and the Color force,
 
2 for the Weak force (which therefore is considered to
 
have two copies of QW for each spacetime HyperDiamond link),
 
and 1 for Electromagnetism (which therefore is considered to
 
have four copies of QE for each spacetime HyperDiamond link)
 

Vol(Dforce)^( 1 / mforce ) stands for
 
a dimensional normalization factor (to reconcile the dimensionality
 
of the Internal Symmetry Space of the target vertex
 
with the dimensionality of the link from the origin to the
 
target vertex).
 

The Qforce, Hermitian symmetric space,
 
and Dforce manifolds for the four forces are:
 

Gauge Hermitian Type mforce Qforce 
Group Symmetric of 

Space Dforce 

Spin(5) Spin(7) / Spin(5)xU(1) IV5 4 RP^1xS^4 

SU(3) SU(4) / SU(3)xU(1) B^6(ball) 4 S^5 

SU(2) Spin(5) / SU(2)xU(1) IV3 2 RP^1xS^2 
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U(1) - - 1 -


The geometric volumes needed for the calculations,
 

mostly taken from Hua, are
 

Force M Vol(M) Q Vol(Q) D Vol(D) 
 

gravity S^4 8pi^2/3 RP^1xS^4 8pi^3/3 IV5 pi^5/2^4 5! 
 

color CP^2 8pi^2/3  S^5 4pi^3 B^6(ball) pi^3/6 


weak S^2xS^2 2x4pi RP^1xS^2 4pi^2 IV3 pi^3/24 


e-mag T^4 4x2pi - - - 


Using these numbers, the results of the
 
calculations are the relative force strengths
 
at the characteristic energy level of the
 
generalized Bohr radius of each force:
 

Gauge Force Characteristic Geometric Total 
 
Group Energy Force Force 
 

Strength Strength 
 

Spin(5) gravity approx 10^19 GeV 1 GGmproton^2 
 
approx 5 x 10^-39 
 

SU(3) color approx 245 MeV 0.6286 0.6286 
 

SU(2) weak approx 100 GeV 0.2535 GWmproton^2 
 
approx 1.05 x 10^-5 
 

U(1) e-mag approx 4 KeV 1/137.03608 1/137.03608 
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The force strengths are given at the characteristic
 
energy levels of their forces, because the force
 
strengths run with changing energy levels.
 

The effect is particularly pronounced with the color
 
force.
 

The color force strength was calculated using a simple 
 
perturbative QCD renormalization group equation
 
at various energies, with the following results:
 

Energy Level Color Force Strength 

245 MeV 0.6286 

5.3 GeV 0.166 

34 GeV 0.121 

91 GeV 0.106 

Taking other effects, such as Nonperturbative QCD,
 
into account, should give 
 
a Color Force Strength of about 0.125 at about 91 GeV
 

To calculate Weak Boson Masses and Weinberg Angle: 

Denote the 3 SU(2) high-energy weak bosons 
 
(massless at energies higher than the electroweak unification) 
 
by W+, W-, and W0, corresponding to the massive 
 
physical weak bosons W+, W-, and Z0. 
 

The triplet { W+, W-, W0 } 
 
couples directly with the T - Tbar quark-antiquark pair, 
 
so that the total mass of the triplet { W+, W-, W0 } 
 
at the electroweak unification 
 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.
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The triplet { W+, W-, Z0 } 
 
couples directly with the Higgs scalar, 
 
which carries the Higgs mechanism by 
 
which the W0 becomes the physical Z0, 
 
so that the total mass of the triplet { W+, W-, Z0 } 
 
is equal to the vacuum expectation value v of
 
the Higgs scalar field, v = 252.514 GeV.
 

What are individual masses of members
 
of the triplet { W+, W-, Z0 } ?
 

First, look at the triplet { W+, W-, W0 } 
 
which can be represented by the 3-sphere S^3.
 

The Hopf fibration of S^3 as
 
S^1 --} S^3 --} S^2
 
gives a decomposition of the W bosons
 
into the neutral W0 corresponding to S^1 and
 
the charged pair W+ and W- corresponding
 
to S^2.
 

The mass ratio of the sum of the masses of
 
W+ and W- to
 
the mass of W0
 
should be the volume ratio of
 
the S^2 in S^3 to
 
the S^1 in S3.
 

The unit sphere S^3 in R^4 is
 
normalized by 1 / 2.
 

The unit sphere S^2 in R^3 is
 
normalized by 1 / sqrt3.
 

The unit sphere S^1 in R^2 is
 
normalized by 1 / sqrt2.
 

The ratio of the sum of the W+ and W- masses to
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the W0 mass should then be
 
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 

Since the total mass of the triplet { W+, W-, W0 } 
 
is 259.031 GeV, the total mass of a T - Tbar pair, 
 
and the charged weak bosons have equal mass, 
 
we have
 

mW+ = mW- = 80.326 GeV, 

and mW0 = 98.379 GeV.
 

Parity Violation, Effective Masses, and Weinberg Angle: 

The charged W+/- neutrino-electron interchange
 

must be symmetric with the electron-neutrino interchange,
 

so that the absence of right-handed neutrino particles requires
 

that the charged W+/- SU(2)
 
weak bosons act only on left-handed electrons.
 

Each gauge boson must act consistently
 
on the entire Dirac fermion particle sector,
 
so that the charged W+/- SU(2) weak bosons
 
act only on left-handed fermions of all types.
 

The neutral W0 weak boson does not interchange Weyl
 
neutrinos with Dirac fermions, and so is not restricted
 
to left-handed fermions,
 
but also has a component that acts on both types of fermions,
 
both left-handed and right-handed, conserving parity.
 

However, the neutral W0 weak bosons are related to
 
the charged W+/- weak bosons by custodial SU(2)
 
symmetry, so that the left-handed component of the
 
neutral W0 must be equal to the left-handed (entire)
 
component of the charged W+/-.
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Since the mass of the W0 is greater than the mass
 
of the W+/-, there remains for the W0 a component
 
acting on both types of fermions.
 

Therefore the full W0 neutral weak boson interaction
 
is proportional to
 
(mW+/-^2 / mW0^2) acting on left-handed fermions
 
and
 

(1 - (mW+/-^2 / mW0^2)) acting
 
on both types of fermions.
 

If (1 - (mW+/-2 / mW0^2)) is defined to be
 
sin(thetaw)^2 and denoted by K, and
 

if the strength of the W+/- charged weak force
 
(and of the custodial SU(2) symmetry) is denoted by T,
 

then the W0 neutral weak interaction can be written as:
 

W0L = T + K and W0LR = K.
 

Since the W0 acts as W0L with respect to the
 
parity violating SU(2) weak force and
 

as W0LR with respect to the parity conserving U(1)
 
electromagnetic force of the U(1) subgroup of SU(2),
 

the W0 mass mW0 has two components:
 

the parity violating SU(2) part mW0L that is
 
equal to mW+/- ; and
 

the parity conserving part mW0LR that acts like a
 
heavy photon.
 

As mW0 = 98.379 GeV = mW0L + mW0LR, and
 

as mW0L = mW+/- = 80.326 GeV,
 

we have mW0LR = 18.053 GeV.
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Denote by *alphaE = *e^2 the force
 
strength of the weak parity conserving U(1)
 
electromagnetic type force that acts through the
 
U(1) subgroup of SU(2).
 

The electromagnetic force strength
 
alphaE = e^2 = 1 / 137.03608 was calculated
 
in Chapter 8 using
 
the volume V(S^1) of an S^1 in R^2,
 
normalized by 1 / \qrt2.
 

The *alphaE force is part of the SU(2) weak
 
force whose strength alphaW = w^2 was calculated
 
in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
 
normalized by 1 / sqrt3.
 

Also, the electromagnetic force strength alphaE = e^2
 
was calculated in Chapter 8 using a
 
4-dimensional spacetime with global structure of
 
the 4-torus T^4 made up of four S^1 1-spheres,
 

while the SU(2) weak force strength
 
alphaW = w^2 was calculated in Chapter 8
 
using two 2-spheres S^2 x S^2,
 
each of which contains one 1-sphere of
 
the *alphaE force.
 

Therefore
 
*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 

*e = e / (4th root of 6) = e / 1.565 , and
 

the mass mW0LR must be reduced to an effective value
 

mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
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for the *alphaE force to act like
 
an electromagnetic force in the 4-dimensional
 
spacetime HyperDiamond Feynman Checkerboard model:
 

*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 

where the physical effective neutral weak boson is
 
denoted by Z0.
 

Therefore, the correct HyperDiamond Feynman Checkerboard values for
 
weak boson masses and the Weinberg angle thetaW are:
 

mW+ = mW- = 80.326 GeV; 

mZ0 = 80.326 + 11.536 = 91.862 GeV; 

Sin(thetaW)^2 = 1 - (mW+/- / mZ0)^2 = 

= 1 - ( 6452.2663 / 8438.6270 ) = 0.235. 

Radiative corrections are not taken into account here,
 
and may change these tree-level values somewhat.
 

To calculate Fermion Masses: 

Constituent Quark Masses: 

To do calculations in theories such as 
 
Perturbative QCD and Chiral Perturbation Theory, 
 
you need to use effective quark masses that 
 
are called current masses. Current quark masses are different 
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from the Pre-Quantum constituent quark masses of our model. 
 
The current mass of a quark is defined in this model as 
 
the difference between 
 
the constituent mass of the quark 
 
and 
 
the density of the lowest-energy sea of virtual gluons, 
 
quarks, and antiquarks, or 312.75 MeV. 
 

The fundamental correctness of the Constituent Quark Mass and the effectiveness of the NonRelativistic 
Quark Model of hadrons can be explained by Bohm's quantum theory applied to a fermion confined in a 
box, in which the fermion is at rest because its kinetic energy is transformed into PSI-field potential energy. 
Since that aspect of Bohm's quantum theory is not a property of most other formulations of quantum 
theory, the effectiveness of the NonRelativistic Quark Model confirms Bohm's quantum theory as opposed 
to those others. 

Fermion Mass Calculations: 

First generation fermion particles are also represented
 
by octonions as follows:


 Octonion Fermion 
 
Basis Element Particle


 1 e-neutrino 
 

i red up quark 
j green up quark 
k blue up quark 

E electron 
 

I red down quark 
 
J green down quark 
 
K blue down quark 
 

First generation fermion antiparticles are represented
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by octonions in a similiar way.
 

Second generation fermion particles and antiparticles
 
are represented by pairs of octonions.
 

Third generation fermion particles and antiparticles
 
are represented by triples of octonions.
 

There are no higher generations of fermions than the Third.
 

This can be seen geometrically as a consequence of the fact 
 
that
 
if you reduce the original 8-dimensional spacetime
 
into associative 4-dimensional physical spacetime
 
and coassociative 4-dimensional Internal Symmetry Space 
 
then 
 
if you look in the original 8-dimensional spacetime
 
at a fermion (First-generation represented by a single octonion)
 
propagating from one vertex to another 
 
there are only 4 possibilities for the same propagation
 
after dimensional reduction:
 

1 - the origin o and target x vertices are both
 
in the associative 4-dimensional physical spacetime 
 

4-dim Internal Symmetry Space --------------


4-dim Physical SpaceTime ---o------x---


in which case the propagation is unchanged, and the
 
fermion remains a FIRST generation fermion represented
 
by a single octonion o
 

2 - the origin vertex o is in the associative spacetime 
 
and the target vertex * in in the Internal Symmetry Space 
 

4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o----------


in which case there must be a new link from
 
the original target vertex * in the Internal Symmetry Space
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to a new target vertex x in the associative spacetime 
 

4-dim Internal Symmetry Space ----------*---


4-dim Physical SpaceTime ---o------x---


and a second octonion can be introduced at the original
 
target vertex in connection with the new link 
 
so that the fermion can be regarded after dimensional reduction
 
as a pair of octonions o and * 
 
and therefore as a SECOND generation fermion 
 

3 - the target vertex x is in the associative spacetime 
 
and the origin vertex o in in the Internal Symmetry Space 
 

4-dim Internal Symmetry Space ---o----------


4-dim Physical SpaceTime ----------x---


in which case there must be a new link to
 
the original origin vertex o in the Internal Symmetry Space
 
from a new origin vertex * in the associative spacetime 
 

4-dim Internal Symmetry Space ---o----------


4-dim Physical SpaceTime ---O------x---


so that a second octonion can be introduced at the new
 
origin vertex O in connection with the new link 
 
so that the fermion can be regarded after dimensional reduction
 
as a pair of octonions O and o 
 
and therefore as a SECOND generation fermion 
 

and
 

4 - both the origin vertex o and the target vertex * 
 
are in the Internal Symmetry Space,
 

4-dim Internal Symmetry Space ---o------*---
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4-dim Physical SpaceTime -------------


in which case there must be a new link to
 
the original origin vertex o in the Internal Symmetry Space
 
from a new origin vertex O in the associative spacetime,
 
and a second new link from the original target vertex * 
 
in the Internal Symmetry Space to a new target vertex x
 
in the associative spacetime 
 

4-dim Internal Symmetry Space ---o------*---


4-dim Physical SpaceTime ---O------x---


so that a second octonion can be introduced at the new
 
origin vertex O in connection with the first new link,
 
and a third octonion can be introduced at the original
 
target vertex * in connection with the second new link,
 
so that the fermion can be regarded after dimensional reduction
 
as a triple of octonions O and o and * 
 
and therefore as a THIRD generation fermion.
 

As there are no more possibilities, there are no more generations, 
 
and we have: 
 

The first generation fermions
 
correspond to octonions O 
 

and second generation fermions
 
correspond to pairs of octonions O x O 
 

and third generation fermions
 
correspond to triples of octonions O x O x O
 

To calculate the fermion masses in the model,
 
the volume of a compact manifold representing the
 
spinor fermions S8+ is used.
 
It is the parallelizable manifold S^7 x RP^1.
 

Also, since gravitation is coupled to mass,
 
the infinitesimal generators of the MacDowell-Mansouri
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gravitation group, Spin(0,5), are relevant.
 

The calculated quark masses are constituent masses, 
 
not current masses.
 

Fermion masses are calculated as a product of four factors: 

V(Qfermion) x N(Graviton) x N(octonion) x Sym 

V(Qfermion) is the volume of the part of 
 
the half-spinor fermion particle manifold S^7 x RP^1 
 
that is related to the fermion particle 
 
by photon, weak boson, and gluon interactions.
 

N(Graviton) is the number of types of Spin(0,5) graviton 
 
related to the fermion. 
 
The 10 gravitons correspond to 
 
the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 

2 of them are in the Cartan subalgebra.
 

6 of them carry color charge, 
 
and may therefore be considered as corresponding to quarks.
 

The remaining 2 carry no color charge, 
 
but may carry electric charge 
 
and so may be considered as corresponding to electrons.
 

One graviton takes the electron into itself, 
 
and the other can only take the first-generation electron 
 
into the massless electron neutrino.
 

Therefore only one graviton should correspond to the mass
 
of the first-generation electron.
 

The graviton number ratio of the down quark to the
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first-generation electron is therefore 6/1 = 6.
 

N(octonion) is an octonion number factor relating up-type quark
 
masses to down-type quark masses in each generation.
 

Sym is an internal symmetry factor, relating 2nd and 3rd
 
generation massive leptons to first generation fermions.
 
It is not used in first-generation calculations.
 

The ratio of the down quark constituent mass to the electron mass
 
is then calculated as follows:
 

Consider the electron, e.
 

By photon, weak boson, and gluon interactions,
 
e can only be taken into 1, the massless neutrino.
 

The electron and neutrino, or their antiparticles,
 
cannot be combined to produce any of the
 
massive up or down quarks.
 

The neutrino, being massless at tree level,
 
does not add anything to the mass formula for the electron.
 

Since the electron cannot be related to any other massive Dirac
 
fermion, its volume V(Qelectron) is taken to be 1.
 

Next consider a red down quark I.
 

By gluon interactions, 
 
I can be taken into J and K,
 
the blue and green down quarks.
 

By also using weak boson interactions, 
 
it can be taken into i, j, and k, 
 
the red, blue, and green up quarks.
 

Given the up and down quarks, 
 
pions can be formed from quark-antiquark pairs, 
 
and the pions can decay 
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to produce electrons and neutrinos.
 

Therefore the red down quark (similarly, any down quark)
 
is related to any part of S^7 x RP^1,
 
the compact manifold corresponding to
 

{ 1, i, j, k, I, J, K, E }
 

and therefore a down quark should have a spinor manifold
 
volume factor V(Qdown quark) of the volume of
 
S^7 x RP^1.
 

The ratio of the down quark spinor manifold volume factor to
 
the electron spinor manifold volume factor is just
 

V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.
 

Since the first generation graviton factor is 6,
 

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937 

As the up quarks correspond to i, j, and k,
 
which are 
 
the octonion transforms under E of I, J, and K 
 
of the down quarks, 
 
the up quarks and down quarks
 
have the same constituent mass mu = md.
 

Antiparticles have the same mass as the corresponding
 
particles.
 

Since the model only gives ratios of massses,
 
the mass scale is fixed so that the electron mass 
 

me = 0.5110 MeV. 

Then, the constituent mass of the down quark is
 

md = 312.75 MeV, and 
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the constituent mass for the up quark is
 

mu = 312.75 MeV. 

These results when added up give a total mass of
 
first generation fermion particles:
 

Sigmaf1 = 1.877 GeV 

As the proton mass is taken to be the sum of the constituent
 

masses of its constituent quarks
 

mproton = mu + mu + md = 938.25 MeV 

The theoretical calculation is close to
 
the experimental value of 938.27 MeV.
 

The third generation fermion particles correspond to triples of
 
octonions. There are 8^3 = 512 such triples.
 

The triple { 1,1,1 } corresponds to the tau-neutrino.
 

The other 7 triples involving only 1 and E correspond
 
to the tauon:
 
{ E, E, E }
 
{ E, E, 1 }
 
{ E, 1, E }
 
{ 1, E, E }
 
{ 1, 1, E }
 
{ 1, E, 1 }
 
{ E, 1, 1 }
 

The symmetry of the 7 tauon triples is the same 
 
as the symmetry of 
 
the 3 down quarks, the 3 up quarks, and the electron,
 
so the tauon mass should be 
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the same as 
 
the sum of the masses of 
 
the first generation massive fermion particles.
 

Therefore the tauon mass is 1.877 GeV. 

The calculated Tauon mass of 1.88 GeV is a sum 
 
of first generation fermion masses, all of which are 
 
valid at the energy level of about 1 GeV. 
 

However, as the Tauon mass is about 2 GeV, 
 
the effective Tauon mass should be renormalized 
 
from the energy level of 1 GeV (where the mass is 1.88 GeV) 
 
to the energy level of 2 GeV. 
 
Such a renormalization should reduce the mass. 
 
If the renormalization reduction were about 5 percent, 
 
the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 

The 1996 Particle Data Group Review of Particle Physics gives 
 

a Tauon mass of 1.777 GeV. 
 

Note that all triples corresponding to the
 
tau and the tau-neutrino are colorless.
 

The beauty quark corresponds to 21 triples.
 

They are triples of the same form as the 7 tauon triples,
 
but for 1 and I, 1 and J, and 1 and K,
 
which correspond to the red, green, and blue beauty quarks,
 
respectively.
 

The seven triples of the red beauty quark correspond
 
to the seven triples of the tauon,
 
except that the beauty quark interacts with 6 Spin(0,5)
 
gravitons while the tauon interacts with only two.
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The beauty quark constituent mass should be the tauon mass times the
 
third generation graviton factor 6/2 = 3, so the B-quark mass is
 

mb = 5.63111 GeV. 

The calculated Beauty Quark mass of 5.63 GeV is a 
 
consitituent mass, that is, 
 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 

Therefore, the calculated Beauty Quark mass of 5.63 GeV 
 
corresponds to a conventional pole mass of 5.32 GeV. 
 

The 1996 Particle Data Group Review of Particle Physics gives 
 

a lattice gauge theory Beauty Quark pole mass as 5.0 GeV. 
 

The pole mass can be converted to an MSbar mass 
 
if the color force strength constant alpha_s is known. 
 
The conventional value of alpha_s at about 5 GeV is about 0.22. 
 
Using alpha_s (5 GeV) = 0.22, 
 
a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
 
and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 

If the MSbar mass is run from 5 GeV up to 90 GeV, 
 
the MSbar mass decreases by about 1.3 GeV, 
 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 
 

DELPHI at LEP has observed the Beauty Quark 
 

and found a 90 GeV MSbar mass of about 2.67 GeV, 
 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo). 
 

Note that the theoretical model calculated mass of 5.63 GeV 
 
corresponds to a pole mass of 5.32 GeV, 
 
which is somewhat higher than the conventional value of 5.0 GeV. 
 
However, 
 
the theoretical model calculated value of 
 

the color force strength constant alpha_s at 
 
about 5 GeV is about 0.166, 
 
while 
 
the conventional value of 
 
the color force strength constant alpha_s at 
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about 5 GeV is about 0.216, 
 
and 
 
the theoretical model calculated value of 
 

the color force strength constant alpha_s at 
 
about 90 GeV is about 0.106, 
 
while 
 
the conventional value of 
 
the color force strength constant alpha_s at 
 
about 90 GeV is about 0.118. 
 

The theoretical model calculations gives 
 
a Beauty Quark pole mass (5.3 GeV) 
 
that is about 6 percent higher 
 
than the conventional Beauty Quark pole mass (5.0 GeV), 
 
and 
 
a color force strength alpha_s at 5 GeV (0.166) such that 
 
1 + alpha_s = 1.166 is about 4 percent lower 
 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 

Note particularly that triples of the type { 1, I, J },
 
{ I, J, K }, etc.,
 
do not correspond to the beauty quark, but to the truth quark.
 

The truth quark corresponds to the remaining 483 triples, so the
 
constituent mass of the red truth quark is 161/7 = 23 times the
 
red beauty quark mass, and the red T-quark mass is
 

mt = 129.5155 GeV 

The blue and green truth quarks are defined similarly.
 

All other masses than the electron mass 
 
(which is the basis of the assumption of the value of the 
 
Higgs scalar field vacuum expectation value v = 252.514 GeV), 
 
including the Higgs scalar mass and Truth quark mass,
 
are calculated (not assumed) masses in the HyperDiamond Feynman
 
Checkerboard model.
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The tree level T-quark constituent mass rounds off to 130 GeV.
 

These results when added up give a total mass of
 
third generation fermion particles:
 

Sigmaf3 = 1,629 GeV 

The second generation fermion calculations are:
 

The second generation fermion particles correspond
 
to pairs of octonions.
 

There are 8^2 = 64 such pairs.
 

The pair { 1,1 } corresponds to the mu-neutrino.
 

the pairs { 1, E }, { E, 1 }, and
 
{ E, E } correspond to the muon.
 

Compare the symmetries of the muon pairs to the symmetries
 
of the first generation fermion particles.
 

The pair { E, E } should correspond
 
to the E electron.
 

The other two muon pairs have a symmetry group S2,
 
which is 1/3 the size of the color symmetry group S3
 
which gives the up and down quarks their mass of 312.75 MeV.
 

Therefore the mass of the muon should be the sum of
 
the { E, E } electron mass and
 
the { 1, E }, { E, 1 } symmetry mass,
 
which is 1/3 of the up or down quark mass.
 

Therefore, mmu = 104.76 MeV. 
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According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass 
is about 105.66 MeV. 

Note that all pairs corresponding to
 
the muon and the mu-neutrino are colorless.
 

The red, blue and green strange quark each corresponds
 
to the 3 pairs involving 1 and I, J, or K.
 

The red strange quark is defined as the thrge pairs
 
1 and I, because I is the red down quark.
 

Its mass should be the sum of two parts:
 
the { I, I } red down quark mass, 312.75 MeV, and
 
the product of the symmetry part of the muon mass, 104.25 MeV,
 
times the graviton factor.
 

Unlike the first generation situation,
 
massive second and third generation leptons can be taken,
 
by both of the colorless gravitons that
 
may carry electric charge, into massive particles.
 

Therefore the graviton factor for the second and
 

third generations is 6/2 = 3.
 

Therefore the symmetry part of the muon mass times
 
the graviton factor 3 is 312.75 MeV, 
 
and
 
the red strange quark constituent mass 
 
is
 

ms = 312.75 MeV + 312.75 MeV = 625.5 MeV 

The blue strange quarks correspond to the
 
three pairs involving J,
 
the green strange quarks correspond to the
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three pairs involving K,
 
and their masses are determined similarly.
 

The charm quark corresponds to the other 51 pairs.
 
Therefore, the mass of the red charm quark should
 
be the sum of two parts:
 

the { i, i }, red up quark mass, 312.75 MeV; and
 

the product of the symmetry part of the strange quark
 
mass, 312.75 MeV, and
 

the charm to strange octonion number factor 51/9,
 
which product is 1,772.25 MeV.
 

Therefore the red charm quark constituent mass 
 
is
 

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV 

The blue and green charm quarks are defined similarly,
 
and their masses are calculated similarly.
 

The calculated Charm Quark mass of 2.09 GeV is a 
 
consitituent mass, that is, 
 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 

Therefore, the calculated Charm Quark mass of 2.09 GeV 
 
corresponds to a conventional pole mass of 1.78 GeV. 
 

The 1996 Particle Data Group Review of Particle Physics gives 
 

a range for the Charm Quark pole mass from 1.2 to 1.9 GeV. 
 

The pole mass can be converted to an MSbar mass 
 
if the color force strength constant alpha_s is known. 
 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
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which is somewhat lower than the teoretical model value. 
 

Using alpha_s (2 GeV) = 0.39, 
 
a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
 
evaluated at about 2 GeV. 
 

These results when added up give a total mass of
 
second generation fermion particles:
 

Sigmaf2 = 32.9 GeV 

To calculate Kobayashi-Maskawa Parameters: 

The Kobayashi-Maskawa parameters are determined in terms of 
 
the sum of the masses of the 30 first-generation 
 
fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 
 
and 
 
the similar sums for second-generation and third-generation fermions, 
 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 
 

The reason for using sums of all fermion masses 
 
(rather than sums of quark masses only) is that 
 
all fermions are in the same spinor representation of Spin(8), 
 
and the Spin(8) representations are considered to be fundamental.
 

The following formulas use the above masses to
 
calculate Kobayashi-Maskawa parameters:
 

phase angle d13 = 1 radian ( unit length on a phase circumference ) 
 

sin(alpha) = s12 = 
 
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
 

= 0.222198 
 

sin(beta) = s13 = 
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= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
 
= 0.004608
 

sin(*gamma) = 
 
= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2]) 
 

sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
 
= 0.04234886
 

The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
 
an s23 transition is to the second generation and 
 
not all the way to the first generation, 
 
so that the end product of an s23 transition has a 
 
greater available energy than s12 or s13 transitions 
 
by a factor of Smf2 / Smf1 . 
 
Since the width of a transition is proportional to 
 
the square of the modulus of the relevant KM entry and 
 
the width of an s23 transition has greater available energy 
 
than the s12 or s13 transitions by a factor of Smf2 / Smf1 
 
the effective magnitude of the s23 terms in the KM entries 
 
is increased by the factor sqrt( Smf2 /Smf1 ) .
 

The Chau-Keung parameterization is used, 
 

as it allows the K-M matrix to be represented as 
 
the product of the following three 3x3 matrices: 
 

1 0 0

 0 cos(gamma) sin(gamma) 

0 -sin(gamma) cos(gamma)

 cos(beta) 0 sin(beta)exp(-i d13) 

0 1 0 

-sin(beta)exp(i d13) 0 cos(beta) 
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 cos(alpha) sin(alpha) 0 

-sin(alpha) cos(alpha) 0 

0 0 1 

The resulting Kobayashi-Maskawa parameters 
 
for W+ and W- charged weak boson processes, are:


 d s b
 

u 0.975 0.222 0.00249 -0.00388i 
 

-0.222 -0.000161i 0.974 -0.0000365i 0.0423
 

t 0.00698 -0.00378i -0.0418 -0.00086i 0.999 
 

The matrix is labelled by either 
 
(u c t) input and (d s b) output, 
 
or, as above, 
 
(d s b) input and (u c t) output. 
 

For Z0 neutral weak boson processes, which are suppressed 
 
by the GIM mechanism of cancellation of virtual subprocesses, 
 
the matrix is labelled by either 
 
(u c t) input and (u'c't') output, 
 
or, as below, 
 
(d s b) input and (d's'b') output: 
 

d s b
 

d' 0.975 0.222 0.00249 -0.00388i 
 

s' -0.222 -0.000161i 0.974 -0.0000365i 0.0423
 

b' 0.00698 -0.00378i -0.0418 -0.00086i 0.999 
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Since neutrinos of all three generations are massless at tree level, 
 
the lepton sector has no tree-level K-M mixing. 
 

According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of 
Particle Physics: 

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three 
generations, the 90% confidence limits on the magnitude of the elements of the complete matrix are

 d s b
 

u 0.9741 to 0.9756 0.219 to 0.226 0.00425 to 0.0048
 

0.219 to 0.226 0.9732 to 0.9748 0.038 to 0.044 
 

t 0.004 to 0.014 0.037 to 0.044 0.9990 to 0.9993 
 

... The constraints of unitarity connect different elements, so choosing a specific value for one element 
restricts the range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values 
generally breaking CP invariance for the weak interactions. ... Using tree-level processes as constraints 
only, the matrix elements ...[ of the 90% confidence limit shown above ]... correspond to values of the sines 
of the angles of s12 = 0.2229 +/- 0.0022, s23 = 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use 
the loop-level processes discussed below as additional constraints, the sines of the angles remain 
unaffected, and the CKM phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle 
... 

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or 
differences of rates are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. 
This is just twice the area of the unitarity triangle. ... All processes can be quantitatively understood by one 
value of the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit 
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is consistent with the value from the CP-asymmetry measurements of 26 +/- 4 degrees. The invariant 
measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ... From a combined fit using the direct 
measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 
+/- 0.0004 ... Constraints... on the position of the apex of the unitarity triangle following from | Vub | , B 
mixing, epsilon, and sin2beta. ... 

... A possible unitarity triangle is shown with the apex in the preferred region. ...". 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the 
Kobayashi-Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM 
matrix provides a consistent picture of all the measured flavor and CP violating processes. ... There is no 
signal of new flavor physics. ... Very likely, the KM mechanism is the dominant source of CP violation in 
flavor changing processes. ... The result is consistent with the SM predictions. ...". 

Proton-Neutron Mass Difference: 
 

According to the 1986 CODATA Bulletin No. 63, 
 
the experimental value of the neutron mass is 939.56563(28) Mev, 
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and the experimental value of the proton is 938.27231(28) Mev. 
 

The neutron-proton mass difference 1.3 Mev is due to 
 
the fact that the proton consists of two up quarks and one down quark, 
 
while the neutron consists of one up quark and two down quarks.
 

The magnitude of the electromagnetic energy difference 
 
mN - mP is about 1 Mev, 
 
but the sign is wrong: mN - mP = -1 Mev, 
 

and 
 
the proton's electromagnetic mass is greater than the neutron's. 
 

The difference in energy between the bound states, neutron and proton, 
 
is not due to a difference between 
 
the Pre-Quantum constituent masses of the up quark and the down quark, 
 
calculated in the theory to be equal. 
 

It is due to the difference between the Quantum color force 
 
interactions of the up and down constituent valence quarks 
 
with the gluons and virtual sea quarks in the neutron and the proton. 
 

An up valence quark, constituent mass 313 Mev, 
 
does not often swap places with a 2.09 Gev charm sea quark, 
 
but a 313 Mev down valence quark can more often swap places 
 
with a 625 Mev strange sea quark. 
 

Therefore the Quantum color force constituent mass 
 
of the down valence quark is heavier by about 
 

(ms - md) (md/ms)^2 a(w) |Vds| =
 

= 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev, 
 

(where 
 
a(w) = 0.253 is the geometric part of the weak force strength 
 
and 
 
|Vds| = 0.22 is the magnitude of the K-M parameter 
 

mixing first generation down and second generation strange)
 

so that the Quantum color force constituent mass Qmd 
 
of the down quark is 
 

Qmd = 312.75 + 4.3 = 317.05 MeV. 
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Similarly, 
 
the up quark Quantum color force mass increase is about 
 

(mc - mu) (mu/mc)^2 a(w) |V(uc)| =
 

= 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev, 
 

(where 
 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
 

mixing first generation up and second generation charm) 
 

so that the Quantum color force constituent mass Qmu 
 
of the up quark is 
 

Qmu = 312.75 + 2.2 = 314.95 MeV.
 

The Quantum color force Neutron-Proton mass difference is 
 

mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.
 

Since the electromagnetic Neutron-Proton mass difference is 
 

roughly mN - mP = -1 MeV
 

the total theoretical Neutron-Proton mass difference is 
 

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev, 

an estimate that is fairly close 
 
to the experimental value of 1.3 Mev. 
 

Note that in the equation 
 

(ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev 
 

Vds is a mixing of down and strange by a neutral Z0, 
 
compared to the more conventional Vus mixing by charged W. 
 
Although real neutral Z0 processes are suppressed 
 
by the GIM mechanism, 
 
which is a cancellation of virtual processes, 
 
the process of the equation is strictly a virtual process. 
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Note also that the K-M mixing parameter |Vds| is linear. 
 
Mixing (such as between a down quark and a strange quark) 
 
is a two-step process, 
 
that goes approximately as the square of |Vds|: 
 
First 
 
the down quark changes to a virtual strange quark, 
 
producing one factor of |Vds|. 
 
Then, second,
 
the virtual strange quark changes back to a down quark, 
 
producing a second factor of |Vsd|, which is approximately 
 
equal to |Vds|. 
 

Only the first step (one factor of |Vds|) appears in the 
 
Quantum mass formula used to determine the neutron mass. 
 
If you measure the mass of a neutron,
 
that measurement includes a sum over a lot of histories
 
of the valence quarks inside the neutron.
 
In some of those histories, in my view,
 
you will "see" some of the two valence down quarks
 
in a virtual transition state that is at a time
 
after the first action, or change from down to strange,
 
and
 
before the second action, or change back.
 
Therefore, you should take into account
 
those histories in the sum in which you see a strange valence quark,
 
and you get the linear factor |Vds| in the above equation. 
 

Note also that 
 
if there were no second generation fermions, 
 
or 
 
if the second generation quarks had equal masses, 
 
then 
 
the proton would be heavier than the neutron 
 
(due to the electromagnetic difference) 
 
and 
 
the hydrogen atom would decay into a neutron, 
 
and 
 
there would be no stable atoms in our world. 
 

In this model, protons decay by virtual Black Holes over 10^64 years, according to by Hawking and his 
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students who have studied the physical consequences of creation of virtual pairs of Planck-energy Black 
Holes. 

UCC - DCC Baryon Mass Difference: 

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second 
generation ] flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together 
to form baryons ... Protons, for example, consist of two up quarks and one down quark (u-u-d), and 
neutrons have a u-d-d quark content. Some combinations exist in two different spin configurations, and the 
SELEX collaboration believes it has identified both spin levels of the u-c-c baryon. ... Physicists expect the 
mass difference between u-c-c and d-c-c baryons to be comparable to the difference in proton (u-u-d) and 
neutron (u-d-d) mass, since this particle pair is also related by the replacement of an up by a down quark. 
The proton-neutron mass splitting, however, is sixty times smaller than the mass difference between 
the Xi_cc candidates observed by the SELEX collaboration. ... 

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of 
doubly charmed baryons seen in their experiment. As a matter of fact, most scientists believed that the 
SELEX collaboration wouldn't see any of these particles. ...". 

An up valence quark, constituent mass 313 Mev, 
 
can swap places with a 2.09 Gev charm sea quark. 
 
Therefore the Quantum color force constituent mass 
 
of the down valence quark is heavier by about 
 

(mc - mu) a(w) |Vds| = 

= 1,777 x 0.253 x 0.22 Mev = 98.9 Mev, 

(where 
a(w) = 0.253 is the geometric part of the weak force strength 
 
and 
 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
 

mixing first generation up and second generation charm)
 

so that the Quantum color force constituent mass Qmu 
 
of the up quark is 
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 Qmu = 312.75 + 98.9 = 411.65 MeV. 
 

A 313 Mev down valence quark can swap places 
 
with a 625 Mev strange sea quark. 
 
Therefore the Quantum color force constituent mass 
 
of the down valence quark is heavier by about 
 

(ms - md) a(w) |Vds| = 

= 312 x 0.253 x 0.22 Mev = 17.37 Mev, 

(where 
a(w) = 0.253 is the geometric part of the weak force strength 
 
and 
 
|Vds| = 0.22 is the magnitude of the K-M parameter 
 

mixing first generation down and second generation strange)
 

so that the Quantum color force constituent mass Qmd 
 
of the down quark is 
 

Qmd = 312.75 + 17.37 = 330.12 MeV. 
 

Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at 
least enough energy to produce a charm quark, so that in the above equations there is no mass-ratio-squared 
suppression factor such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the neutron-
proton mass difference for which the ambient sea of quark-antiquark pairs has very little energy since the 
proton is almost stable and the neutron-proton mass difference is, according to experiment, only about 1.3 
MeV. 

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only 
on the order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the 
calculation of the neutron-proton mass difference. 

The Quantum color force ucc - dcc mass difference is 
 

mucc - mdcc = Qmu - Qmd = 411.65 MeV - 330.12 MeV = 81.53 MeV 

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the theoretically 
calculated 

ucc - dcc mass difference is about 81.53 / 1.3 = 62.7 times the experimental value of 
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the neutron-proton mass difference,
 

which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... 
is sixty times smaller than the mass difference between the Xi_cc candidates ...". 

Root Vector Geometry of Fermions, Spacetime, Gauge Bosons, and D4-D5-E6-E7-
E8. 

The 8 first-generation fermion particles can be represented as 8 vertices of a 24-cell 

The 8 dimensions of unreduced spacetime (which reduces to 4-dimensional physical spacetime plus 4
dimensional internal Symmetry Space) can be represented as another 8 vertices of the 24-cell 
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The third set of 8 vertices of the 24-cell then represents the 8 first-generation fermion particles, so that the 
entire 24-cell representation looks like 

Note that the three sets of 8 vertices correspond to the two half-spinor and the vector representations of the 
D4 Lie Algebra are related by triality. 

These relationships can also be viewed from the perspective of the Cl(1,7) Clifford Algebra 
structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8) 

As to the 28-dimensional adjoint representation, 24 of the 28 gauge boson D4 generators can be represented 
by the vertices of a dual 24-cell: 

Note that the 24 + 24 = 48 vertices of the two dual 24-cells are 48 of the 72 root vector vertices of the E6 
Lie algebra, and correspond to the 48 root vector vertices of the F4 subalgebra of E6: 

The 24 adjoint gauge boson vertices correspond to the 24 root vector vertices of the D4 
subalgebra of E6; 
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When the 8 vector spacetime vertices are added, you get the 32 root vector vertices of the B4 
subalgebra of E6; 

When the 8+8 = 16 spinor vertices are added, you get the 48 root vector vertices of the F4 
subalgebra of E6. 

Here is how the 24 adjoint gauge boson vertices break down after dimensional reduction to form U(2,2) for 
gravity plus SU(3)xSU(2)xU(1) for the Standard Model: 

12 of the 24 vertices correspond to the 12 vertices of the cuboctahedron 

that is the root vector polytope of the A3 = D3 Lie Algebra SU(2,2) = Spin(2,4) of the 4-dimensional 
Conformal Group. Then add the 4 D4 Cartan subalgebra generators to get the 12+4 = 16-dimensional Lie 
Algebra SU(2,2)xU(1) = Spin(2,4)xU(1) = U(2,2) that, by a generalization of the MacDowell-Mansouri 
mechanism, produces Gravity and the Higgs mechanism, and 

12 vertices of the 24 adjoint gauge boson vertices, plus the 4 D4 Cartan Subalgebra 
generators, represent the 16-dimensional U(2,2) for construction of Gravity plus 

Higgs. 

That leaves 24-12 = 12 remaining vertices 
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4 of which lie on a common line 

and represent the generators of the 4-dimensional Lie Algebra U(2) = SU(2)xU(1). 

The remaining 8 vertices 

form a cube that can be labelled

 tb----xb 
 
|\ | \ 
 

| zb----yb

 | | | | 
 
yr-|--zr | 
 

\| \| 
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 xr----tr
 

Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to 
the tb-tr axis, giving the diagram

 yb 

xb zb

 tb tr 

zr xr

 yr 

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of 
SU(3), Therefore: 

the 12 remaining vertices of the 24 adjoint gauge boson vertices represent the 
Standard Model Gauge Group SU(3xSU(2xU(1), 

There is a nice geometric way to see the structures of D4-D5-E6-E7-E8 Lie 
Algebras: 
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Floating above the Penrose-tiled plane in the above image (adapted from Quasitiler) are, going from left to 
right: 

●	 4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 
Lie algebra; 

●	 two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 
8+8 = 16 vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45
dimensional D5 Lie algebra; 

●	 5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half 
below the 40 D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make 
up the 72 root vectors of the 72+6 = 78-dimensional E6 Lie algebra; 

●	 two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 
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E6 root vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root 
vectors of the 126+7 = 133-dimensional E7 Lie algebra; and 

●	 two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 
E7 root vectors, and two polar points also lying above and below the 126 E7 root vectors, 
whose56+56+1+1 = 114 vertices add to the 126 E7 root vectors to make up the 240 root vectors of 
the 240+8 = 248-dimensional E8 Lie algebra. 

E6 is an exceptional simple graded Lie algebra of the second kind: 

E6 = g = g-2 + g-1 + g0 + g1 + g2 

g0 = so(1,7) + R + iR 

dim g-1 = 16 

dim g-2 = 8 

This gives real Shilov boundary geometry of S1xS7 for (1,7)-dimensional high-energy spacetime 
representation and for the first generation half-spinor fermion representations, which is the local structure 

needed for a local Lagrangian and calculation of ratios of particle masses and force strengths. 

Geometric Structure of NonLocal Quantum Theory is given by E6, E7, and E8: 

●	 26-dim String Theory with Jordan Algebra structure J3(O)o and Lie Algebra structure E6 / F4 
describes Generalized Bohm Quantum Theory with NonLinear Back-Reaction. 

●	 27-dim M-theory with Jordan Algebra structures J3(O) and J4(Q)o and Lie Algebra structure E7 / 
E6xU(1) describes Timelike Branes in the MacroSpace of Many-Worlds. 

●	 28-dim F-theory with Jordan Algebra structure J4(Q) and Lie Algebra structure E8 / E7xSU(2) 
describes Spacelike Branes in the MacroSpace of Many-Worlds. 

References:
 

The theoretical physics model described in this paper is not only based on the Lie Algebras D4, D5, E6, E7, 
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and E8, but also on the 256-dimensional Clifford Algebra Cl(1,7), whose 256 dimensions correspond to the 
256 Odu of IFA, also known as Vodou. Therefore, the name that I prefer for this theoretical physics model 
is 

the D4-D5-E6-E7-E8 VoDou Physics Model. 

Many details and references can be found on my home page on the web at URL 

http://www.innerx.net/personal/tsmith/TShome.html 

and on pages linked therefrom. 

A few specific outside references are:
 

Weinberg, The Quantum Theory of Fields (2 Vols.), Cambridge 1995,1996.
 

Barger and Phillips, Collider Physics, updated edition, Addison Wesley 1997.
 

Gockeler and Schucker, Differential Geometry, Gauge Theories, and Gravity , Cambridge 1987.
 

Kane, Modern Elementary Particle Physics, updated edition, Addison Wesley 1993.
 

Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 1, John Wiley 1963.
 

Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 2, John Wiley 1969.
 

Mayer, Hadronic Journal 4 (1981) 108-152, and also articles in New Developments in Mathematical 
 
Physics, 20th Universitatswochen fur Kernphysik in Schladming in February 1981 (ed. by Mitter and 
Pittner), Springer-Verlag 1981, which articles are: 

● A Brief Introduction to the Geometry of Gauge Fields (written with Trautman); 
● The Geometry of Symmetry Breaking in Gauge Theories; 
● Geometric Aspects of Quantized Gauge Theories. 

Ni, To Enjoy the Morning Flower in the Evening - What does the Appearance of Infinity in Physics 
Imply?, quant-ph/9806009.
 

Ni, Lou, Lu, and Yang, hep-ph/9801264.
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Particle Properties from the Particle Data Group at LBL 

Quasitiler - The Penrose Tiling and 5-dim HyperCube in the image at the top of this page is from a web 
page of Alex Feingold. Unfortunately, the link to Quasitiler at the Geometry Center of the University of 
Minnesota is no longer good, because not only was the URL http://freeabel.geom.umn.edu/ changed to 
http://www.geom.umn.edu/ some time ago, but now the Geometry Center has gone away (NSF funds were 
cut off). Some of its pages live on in google cache, such as 
http://www.google.com/search?q=cache:s_WVB9Mv-4MC:www.geom.umn.edu/closed.html+&hl=en , but 
I don't know how to access all of them, and I feel that the loss of the Geometry Center is a loss to all of us 
who use the web. 

Encyclopedic Dictionary of Mathematics, second edition, MIT Press 1993; Hua, Harmonic Analysis of 
Functions of Several Complex Variables in the Classical Domains, Am. Math. Soc. 1979; Helgason, 
Differential Geometry, Lie Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and 
Geometric Analysis, Academic 1984; Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, 
Geometry of Lie Groups, Kluwer 1997; Gilmore, Lie Groups, Lie Algebras, and Some of Their 
Applications, John Wiley 1974; Edward Dunne's web site; Coquereaux and Jadczyk, Conformal Theories, 
Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains, Reviews in 
Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB 
pdf file. 

Tony's Home 

... 
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Wireframes, Surfaceframes, Volumes, 
 
etc.
 

Geometric volumes needed for calculation of force strengths include:
 

Force M Vol(M) 

gravity S^4 8pi^2/3 - S^4 is a 4-dim solid 

color CP^2 8pi^2/3 - CP^2 is a 4-dim solid 

weak S^2 x S^2 2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball 
4-dim S^2 x S^2 = 

= topological boundary of 6-dim 2-polyball 
Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 

= 2-dim surface frame of 4-dim S^2 x S^2 

e-mag T^4 4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 
4-dim T^4 = S^1 x S^1 x S^1 x S^1 =
 = topological boundary of 8-dim 4-polydisk 

Shilov Boundary of 8-dim 4-polydisk = 
= S^1 + S^1 + S^1 + S^1 = 
= 1-dim wire frame of 4-dim T^4 

Also note that: 

For U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not apply 
and are set equal to 1. 

From another point of view, the link manifold to the target vertex is trivial for the abelian neutral U(1) 
photons of Electromagnetism, so we take QE and DE to be equal to unity. 

Tony's Home Page 
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Neutrinos and EVOs 

Some Phenomena that can be understood in terms 
 
of the D4-D5-E6-E7-E8 VoDou Physics Model
 

● Atmospheric and Solar Neutrino Observations 
● Ken Shoulders's EVOs and Ball Lightning 

Atmospheric and Solar Neutrino Observations 

Consider the three generations of neutrinos: 
 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t
 
and three neutrino mass states: nu_1 ; nu_2 : nu_3
 
and 
 
the division of 8-dimensional spacetime into 
 
4-dimensional physical Minkowski spacetime


plus


4-dimensional CP2 internal symmetry space.
 

The lightest mass state nu_1 corresponds to a neutrino 
 
whose propagation begins and ends in physical Minkowski spacetime,
 
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
 

Physics Model the mass of nu_1 is zero at tree-level 
 

and it picks up no first-order correction while propagating 
 
entirely through physical Minkowski spacetime, 
 
so 
 
the first-order corrected mass of nu_1 is zero. 
 

Since only two of the three neutrinos have first-order mass, 
 
and since in the D4-D5-E6-E7-E8 VoDou Physics Model the 
 

neutrinos are not Majorana particles, 
 
there is no neutrino CP-violation or phase at first order. 
 

Consider the neutrino mixing matrix 
 

nu_1 nu_2 nu_3 

nu_e Ue1 Ue2 Ue3 

nu_m Um1 Um2 Um3 

nu_t Ut1 Ut2 Ut3 
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Assume the simplest mixing scheme with a massless nu_1 
 
and 
 
nu_3 has no nu_e component so that Ue3 = 0 or, in conventional 
 
notation, mixing angle theta_13 = 0 = sin(theta_13) 
 
and cos(theta_13) = 1.
 
Then we have (as described in the 2004 Particle Data Book): 
 

nu_1 nu_2 nu_3 

nu_e cos(theta_12) sin(theta_12) 0 

nu_m -sin(theta_12)cos(theta_23) cos(theta_12)cos(theta_23) sin(theta_23) 

nu_t sin(theta_12)sin(theta_23) -cos(theta_12)sin(theta_23) cos(theta_23) 

Assume that nu_3 has equal components of nu_m and nu_t so 
 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
 
notation, mixing angle theta_23 = pi/4. 
 
Then we have: 
 

nu_1 nu_2 nu_3 
 

nu_e cos(theta_12) sin(theta_12) 0
 

nu_m -sin(theta_12)/sqrt(2) cos(theta_12)/sqrt(2) 1/sqrt(2)
 

nu_t sin(theta_12)/sqrt(2) -cos(theta_12)/sqrt(2) 1/sqrt(2)
 

The heaviest mass state nu_3 corresponds to a neutrino 
 
whose propagation begins and ends in CP2 internal symmetry space,
 
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
 

Physics Model the mass of nu_3 is zero at tree-level 
 

but it picks up a first-order correction propagating 
 
entirely through internal symmetry space by 
 
merging with an electron through the weak and electromagnetic forces, 
 
effectively acting not merely as a point 
 
but 
 
as a point plus an electron loop at both beginning and ending points
 
so 
 
the first-order corrected mass of nu_3 is given by 
 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
 
where the factor (1/sqrt(2)) comes from the Ut3 component 
 
of the neutrino mixing matrix 
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so that
 
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
 

= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
 
= 7.35 / 137 = 5.4 x 10^(-2) eV. 
 

Note that the neutrino-plus-electron loop can be anchored 
 
by weak force action through any of the 6 first-generation quarks 
 
at each of the beginning and ending points, and that the 
 
anchor quark at the beginning point can be different from 
 
the anchor quark at the ending point,
 
so that there are 6x6 = 36 different possible anchorings. 
 

The intermediate mass state nu_2 corresponds to a neutrino 
 
whose propagation begins or ends in CP2 internal symmetry space
 
and ends or begins in physical Minkowski spacetime, 
 
thus having only one point (either beginning or ending) lying 
 
in CP2 internal symmetry space where it can act not merely 
 
as a point but as a point plus an electron loop. 
 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 
 

of nu_2 is zero at tree-level 
 
but it picks up a first-order correction at only one (but not both) 
 
of the beginning or ending points
 
so that so that there are 6 different possible anchorings
 
for nu_2 first-order corrections, as opposed to the 36 different
 
possible anchorings for nu_3 first-order corrections,
 
so that 
 
the first-order corrected mass of nu_2 is less than 
 
the first-order corrected mass of nu_3 by a factor of 6, 
 
so 
 
the first-order corrected mass of nu_2 is
 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
 

= 9 x 10^(-3)eV. 
 

Therefore: 
 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
 
= ( 2916 - 81 ) x 10^(-6) eV^2 = 
 
= 2.8 x 10^(-3) eV^2
 

and 
 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
 
= ( 81 - 0 ) x 10^(-6) eV^2 = 
 
= 8.1 x 10^(-5) eV^2
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Set theta_12 = pi/6 so that cos(theta_12) = 0.866 = sqrt(3)/2
 
and sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end
 
points that are in the physical spacetime where massless nu_e lives.
 
Then we have for the neutrino mixing matrix:


 nu_1 nu_2 nu_3 
 

nu_e 0.87 0.50 
 0
 

nu_m -0.35 0.61 0.71
 

nu_t 0.35 -0.61 0.71
 

The above model is substantially consistent with experimental results as described in the 2004 Particle 
Data Book and in the presentation by deGouvea at the 2004 APS DPF meeting at UC Riverside, and it 
provides an intuitive physical understanding of those results. 

file:///Phi2Pi/Users/tony/Documents/00000neutrino/snucalc.html (4 of 10) [3/9/2004 3:04:08 PM] 



Neutrinos and EVOs 

Ken Shoulders's EVOs and Ball Lightning 

For reference, here are values of some useful physical quantities:
 

The effective G* induced by the zero point energy core needed
 
to stabilize a single spatially extended electron is ~ 10^40 G.
 

G* m / r = e / r G* m = e G* = e/m = 10^42
 

e Electron charge [Q] 1.381 E-34 cm
 

m_e Electron mass [M] 9.1095 E-28 gm

 6.764 E-56 cm
 

r_e Electron radius [L] 2.81794 E-13 cm

 classical (= alpha(h-bar/(m_e c))
 

r_es Electron Schwarzschild radius [L] 1.35264 E-55 cm

 (= 2G_0 m_e/c^2)

 22 orders of magnitude *smaller* than the Planck length
 

a_0 Bohr radius [L] 0.529177 E-08 cm

 ( = h-bar^2/(m_e e^2) )
 

Ken Shoulders and Steve Shoulders said in 1996: "... Highly organized, micron-sized clusters of 
electrons having soliton behavior ... have been investigated by K. Shoulders since 1980 ... a short Latin 
acronym has been adopted and the structure is called an EV, for strong electron. Their organizational 
properties have been theoretically studied and reported by P. Beckmann [... Petr Beckmann, "Electron 

Clusters," Galilean Electrodynamics, Sept./Oct., Vol. 1, No. 5, pp. 55-58, 1990 ...] and R. Ziolkowski [... Richard W. 
Ziolkowski and Michael K. Tippett, "Collective effect in an electron plasma system catalyzed by a localized 
electromagnetic wave," Physical Review A, vol. 43, no.6, pp. 3066-3072, 15 mar., 1991 ...] ... What is seen in the 
laboratory is an extremely energetic entity ... Measurements ... measuring the charge-to-mass ratio of the 
structure ...[by]... time-of-flight ... have been made showing there are no included ions to a limit of at least 
one ion per million electrons. The total number of electrons in a one micrometer diameter EV is 
10^11. ...". In 1999 they said: "... Throughout much of this work on EV energetics it has been obvious 
that we get more energy out of certain experiments than we put in. ...". 

In August 2004 e-mail messages about Shoulders's EVOs, Jack Sarfatti said: 

"... picture is of a self-assembled spherical shell or maybe a kind of Buckyball of N close-
packed electrons each of effective surface area ~ (h/mc)^2. This forms a closed cavity 
with some leakage perhaps, but the leakage rate decreases as N increases. Obviously there 
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will be a cavity boundary condition Casimir effect but I am pretty sure it is usually 
negligible in comparison with my strong gravity effect from Einstein's general relativity. ... 

... The KEY IDEA is as follows: 

1. The repulsive electro-static self energy per unit electron mass for the N poly-electron 
cluster is V(Coulomb Self-Energy) ~ N^2e^2/mr > 0 where the N electrons are arranged in 
a mono-layer thin spherical shell of thickness h/mc ~ 10^-11 cm 

i.e. Euclidean area of the shell is A = 4pir^2 = N(h/mc)^2 r ~ N^1/2(h/mc) = Schwarzschild 
radial coordinate if large space warp ... from G* ~ 10^40G at short-range. 

That is, N on-mass-shell bare electrons each of radius e^2/mc^2 ~ 10^-13 cm in a soup of 
virtual plasma of virtual photons and virtual electron-positron pairs - the latter partially 
condensed as a vacuum condensate! 

... a Casimir force ... plays a minor secondary role. The Casimir potential energy per unit 
electron mass will be of the form V(Casimir) ~ C(hc/mr)N(h/mcr)^2 Where C is a 
dimensionless coefficient that can be positive or negative ... Note that V(Casimir) scales 
only as N because it depends on the surface area of the N poly-electron thin shell. This is a 
boundary effect! 

Ignoring rotational and vibrational modes - to be added later. All we have next is the GR 
correction term ... V(Dark Energy) = c^2/\zpfr^2 a 3D Harmonic Oscillator Potential like a 
ball in a tunnel through center of Earth 

Note that /\zpf > 0 i.e. an anti-gravity repulsive "dark energy" exotic vacuum core that 
COUNTER-INTUITIVELY BINDS the N electrons into a metastable BOUNDARY 
WALL THIN POLY-ELECTRON SHELL making the QED Casimir force in the first place 
... Adding all three potential energies Coulomb, Casimir & General Relativity with PW 
Anderson's "More is Different" 

V(total) = BN^2(e^2/mr) + CN(hc/mr)(h/mcr)^2 + c^2/\zpfr^2 

B is also a dimensionless coefficient The critical point for dynamical equilibrium is 
dV(total)/dr = 0 i.e. the total acceleration must vanish in metastable equilibrium where r --> 
r* -BN^2(e^2/mr*^2) - 3CN(hc/mr*^2)(h/mcr*)^2 + 2c^2/\zpfr* = 0 

So I do not care about Casimir force, which when N >> 1 is obviously a small perturbation! 

We now have a more accurate formula for r*, or rather, if you want to keep r* = 
 
N^1/2(h/mc) then you can compute /\zpf.
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We also have the stability constraint: d^V(total)/dr^2 > 0 

When this constraint is violated WE HAVE WHAT IS BEGINNING TO SUGGEST A 
BOMB! ... 

... you must explain why the boundary forms! You cannot impose it by fiat. The boundary 
is the thin shell of charge itself of radius a ~ N^1/2(h/mc). If N ~ 10^12 that gives a ~ 10^-5 
cm. ... I don't think it works well for 2 electrons. You need, in simplest model, N >> 1 
electrons close-packed to form a sphere ...". 

My model for EVOs also makes a spherical shell, but it is a two-layer shell, motivated by the formation of 
a blastocyst two-layer shell in embryology, and it also explains how the door to the high-energy vacuum 
is opened. 

Here is an 8-step description of my model:
 

1 - A bunch of electrons are zapped in Ken Shoulders's apparatus
 
with a complicated electromagnetic field.
 

2 - One of the electrons finds another with opposite spin
 
and they form a Cooper pair of two electrons
 
in a dumbbell configuration.
 

3 - They find another Cooper pair, and the 4 of them form
 
a double-dumbbell tetrahedral configuration.
 

4 - The tetrahedron finds (or catalyzes the formation of)
 
another opposite-oriented tetrahedron, and the 8 of them
 
form a cube.
 

5 - Each of the 8 vertices of the cube finds from the cloud
 
an opposite-spin electron, and the 16 of them look like
 
Cooper pairs at each of the 8 cube vertices
 
with the long axis of each pair on a diagonal of the cube.
 

FORMATION OF THE 16 CONFIGURATION IS LIKE THE MORULA / BLASTOCYST 
TRANSITION 

( At age 4 days, a human embryo consists of a solid ball of 16 cells, called the morula. At the next stage of cell division, the 
blasocyst forms. Here is a blastocyst image 
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from http://www.visembryo.com/baby/stage3.html which states: "... Cell division continues, and a cavity known as a 
blastocele forms in the center of the morula. Cells flatten and compact on the inside of the cavity ... the appearance of the 

cavity in the center the entire structure is now called a blastocyst. ... two cell types are forming: the embryoblast (inner cell 
mass on the inside of the blastocele), and the trophoblast (the cells on the outside of the blastocele). ...". ) 

THE CENTER OF THE CUBE IS A HOLLOW INTERIOR,
 
with a 2-layer boundary of 8 inner electrons of each Cooper pair
 
and 8 outer electrons of each Cooper pair.
 
The 8 inner electrons can be thought of as being bounded by
 
the 8 outer electrons.
 

6 - Any energy (kinetic or repulsive electromagnetic) of
 
the 8 inner electrons confined by the boundary of the 8 outer electrons
 
is transferred to the Bohm Quantum Potential by the process 
 
described in Bohm's Hidden Variable Paper II, section 5,
 
(reprinted at page 387 of Quantum Theory and Measurement,
 
edited by Wheeler and Zurek (Princeton 1983))
 
in which Bohm says:


 "... the PSI-field is able to bring the particle to rest

 and to transform the entire kinetic energy into potential energy

 of interaction with the PSI-field. ...".
 

Bohm discusses specifically the situation of

 "... a "free" particle contained between two impenetrable and

 perfectly reflecting walls, separated by a distance L. ...",
 

but
 
perhaps a similar analysis might apply to a spherical cluster.
 
Bohm goes on to say:


 "... at first sight, it may seem puzzling

 that a particle having a high energy should be at rest

 in the empty space between two walls.
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 Let us recall, however, that the space is not really empty,

 but contains 
 
an objectively real PSI-field that can act on the particle. ...".
 

7 - The increased energy of the Bohm Quantum Potential is
 
now enough to open the door to the high-energy vacuum,
 
which effectively gives the electron configuration
 
access to conformal degrees of freedom of of vacuum dark energy etc.
 

8 - The electron double-layer with central vacuum energy configuration,
 
which is the EVO, then begins to collect the other electrons in
 
the cloud, making them into Cooper pairs and sticking them into
 
the sort-of-spherical double-layer.
 
The outer layer of electrons acts as a protective boundary for
 
the EVO, because if a hostile electron/positive ion system
 
attacks the EVO, an outer boundary EVO electron neutralizes
 
the positive ion and the EVO captures the remaining electron
 
to replace the boundary electron.
 
The entire EVO system continues to grow until the electrons
 
of the cloud are all assimilated into it (about 10^12 electrons
 
in the case of EVOs manufactured by Ken Shoulders).
 

Ball lightning can be a lot larger than the size of the Ken Shoulders manufactured EVO because lightning 
can be more energetic than his machines. 

A typical Ball Lightning has r ~ 10 cm, N = 10^21.
 

Use the hydrogen atom as the basis of comparison
 
where r ~ 10^-8 cm and N = 1
 
with self-electrical force ~ 10^+16
 
compared to
 
the Ball Lightning self-electrical force 10^42 x 10^-2 = 10^40
 
in these relative dimensionless units.
 

That is,
 
the self-electrical force at the
 
surface of the Ball Lightning assumed to be in a spherical thin shell
 
is ~ 10^24 stronger than the electrical force on
 
the atomic electron in the ground state of the hydrogen atom.
 

Next consider a single electron as a shell of charge e
 
at the classical electron radius 10^-13cm.
 
The relative self-electric force is then 10^+26.
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Therefore,
 
the electrical force of the Ball Lightning is
 
about 10^14 larger than that on a single electron.
 

The effective G* induced by the zero point energy core needed
 
to stabilize a single spatially extended electron is ~ 10^40 G.
 

That is
 
the effective Planck length Lp* in
 
the interior of a single electron is ~ 10^-13 cm.
 

The effective Planck length in the interior of the Ball Lightning
 
is therefore ~ 10^-6 cm since G* ~ Lp^*2.
 

Tony Smith's Home Page 

...... 
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Segal Conformal Physics and GraviPhotons 

Cosmology, Gravity, and the WMAP ratio 
 
0.73 : 0.23 : 0.04

Frank D. (Tony) Smith, Jr., Cartersville, Georgia USA 

[ Note - shortly after arXiv removed this paper, in response to some comments mde by others, I added 
the material set off by [ ] . ] 

Abstract 

WMAP results indicate that our universe is now made up of 73% dark energy (DE), 23% dark matter 
(DM), and 4% ordinary matter (OM), the DE possibly being in the form of a cosmological constant 
(itself a misnomer, as a "cosmological constant" can be variable). A model of gravity based on the 
conformal group Spin(2,4) = SU(2,2), motivated by work of I. E. Segal, can be used to estimate the 
present-day DE : DM : OM ratio. If DM obeys the ordinary matter equation of state, then the model 
gives the ratio 0.753 : 0.202 : 0.045, which is quite close to the WMAP observation of 0.73 : 0.23 : 0.04. 

WMAP results indicate that our universe is now made up of 73% dark energy (DE), 23% dark matter 
(DM), and 4% ordinary matter (OM), the DE possibly being in the form of a cosmological constant 
(itself a misnomer, as a "cosmological constant" can be variable). 

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the 
MacDowell-Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which 
is the group used by Irving Ezra Segal in his work on gravity and cosmology. 

The 15 generators of the Conformal Group SU(2,2) = Spin(2,4) correspond to: 

● 3 Rotations; 
● 3 Boosts; 
● 4 Translations; 
● 4 Special Conformal transformations; and 
● 1 Dilatation. 

The main purpose of this paper is to use the structure of the Conformal group to estimate the present-day 
ratio 
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DE : DM : OM 

which, according to WMAP results, is 

.73 : .23 : .04 

The basis of the estimation is the following correspondence: 

●	 DE (dark energy, cosmological constant) - the 10 Rotations, Boosts, and Special Conformal 
generators 

●	 DM (dark matter) - the 4 Translations 
●	 OM (ordinary matter) - the 1 Dilatation 

[ Here is some motivation for the above correspondence: 

❍	 DE is the NORMAL state of stuff in our universe (it is now, according to WMAP, about 
73% of it). It looks more like deSitter spacetime than Minkowski spacetime. In Segal's 
model and as Aldrovandi and Peireira show in some mathematical detail in their paper at 
gr-qc/9809061 the DE spacetime structure comes from "... the group Q, formed by a semi-
direct product between Lorentz and special conformal transformation groups ...". Those are 
the 10 Rotations, Boosts and Special Conformal generators that correspond to DE. 

❍	 DM is a lesser part (it is now, according to WMAP, about 23% of it) of our universe, and 
differs from the dominant DE by being based on the 4 Translations that are the basis for 
Einstein's description of spacetime curvature, which in turn describes effective mass (such 
as the mass of such DM candidates as primordial black holes). Those 4 Translations 
therefore correspond to DM. 

❍	 OM (the stuff of which we and Earth are made) is sort of weird and exceptional (it is now, 
according to WMAP, only about 4% of it). For us to call it ordinary is quite provincial, 
because it is only ordinary in the context of our physical bodies and the planet on which 
we live. What characterizes all OM is that its mass comes from the Higgs mechanism. The 
Dilatation gives the spin 0 Higgs field, and therefore all the mass of OM, so the 1 
Dilatation therefore corresponds to OM. 

In terms of I. E. Segal's book Mathematical Cosmology and Extragalactic Astronomy (Academic 
Press 1976), you might say that DE and DM are respectively related to Unispace and Minkowski 
space, and that OM is something like a little frothy foam on/in the DE/DM system. ] 

As a first-order calculation, the correspondence gives the ratio 

DE : DM : OM = 10/15 : 4/15 : 1/15 = .67 : .27 : .06 
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However, the various components of DE, DM, and OM vary differently with time (or, equivalently, with 
the radius of our expanding universe), so the ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or 
scale factor, of our Universe, so it is necessary to ask at what stage of the expansion of the universe 
should the first-order ratio 0.67 : 0.27 : 0.06 be valid. In order to answer that question, we should try to 
see what are the Special Times in the History of our Universe ? 

There seem to be four Special Times in the history of our Universe: 

●	 the Big Bang Beginning of Inflation (about 13.7 Gy BP); 
●	 the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 

13.7 Gy BP); 
●	 the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple 

vertical line at about z = 0.587 and about 7 Gy BP). According to a hubble site web page credited 
to Ann Feild, the above diagram "... reveals changes in the rate of expansion since the universe's 
birth 15 billion years ago. ... The curve changes noticeably about 7.5 billion years ago, when 
objects in the universe began flying apart as a faster rate. ...". According to a CERN Courier web 
page: "... Saul Perlmutter, who is head of the Supernova Cosmology Project ... and his team have 
studied altogether some 80 high red-shift type Ia supernovae. Their results imply that the 
universe was decelerating for the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". According to astro-ph/0106051 by Michael S. Turner 
and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at 
z = 1.7 provides direct evidence for an early phase of slowing expansion if the dark energy is a 
cosmological constant ...". 

● the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion 
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(green line) from End of Inflation (first interesection) through Inflection Point (second 
intersection, at purple vertical line at about z = 0.587 and about 7 Gy BP) to the Third Intersection 
(at red vertical line at z = 0.145 and about 2 Gy BP), which is also around the times of the 
beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed 
formations, a Snowball Earth, and the start of the Oklo fission reactor. 

After the Last Intersection at the end of the Early Part of the Accelerating Expansion of our Universe, 
expansion of our Universe continues to accelerate with the Late Part of its Accelerating Expansion. 

Those four Special Times define four Special Epochs: 

● The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The 
Inflation Epoch is described by Zizzi Quantum Inflation, ending with Self-Decoherence of our 
Universe. 

●	 The Decelerating Expansion Epoch, beginning with the End of Inflation. During the 
Decelerating Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the Matter 
Components (Dark and Ordinary) remain more prominent than they would be under the "standard 
norm" conditions of Linear Expansion. 

●	 The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending 
with the Last Intersection of Accelerating Expansion with Linear Expansion. During Accelerating 
Expansion, the prominence of Matter Components (Dark and Ordinary) declines, reaching the 
"standard norm" condition of Linear Expansion at the end of the Early Accelerating Expansion 
Epoch at the Last Intersection with the Line of Linear Expansion. 

●	 The Late Accelerating Expansion Epoch, beginning with the Last Intersection and continuing 
into the far future. During the Late Accelerating Expansion Epoch, DE dark energy is more 
prominent than it would be under the "standard norm" conditions of Linear Expansion. 

In making my estimation of the ratio DE : DM : OM, the time of the first approximation ratio 0.67 : 
0.27 : 0.06 is taken to be the time of the Last Intersection, which is about 2 billion years ago. 

To see how the ratio DE : DM : OM evolved during the 2 billion years from the Last Intersection to the 
present time, you must know the value of w in equation of state 

density =proportional= 1 / R^3(1+w) 

for DE, DM, and OM in our universe at a time when its scale factor is R. 

●	 For DE (dark energy cosmological constant), w = -1 
●	 For DM(dark matter) that obeys the ordinary matter equation of state, w = 0 
●	 For OM, w = 0 
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About 2 billion years ago, the redshift z = 0.145 , or 1+z = 1.145, or (1+z)^3 = 1.5, so that from then to 
now: 

●	 DM density would decline by the1 / R^3 factor as Ordinary Matter, from .27 to .27 / 1.5 = .18. 
●	 OM density would decline by the1 / R^3 factor as Ordinary Matter, from .06 to .06 / 1.5 = .04 
●	 DE density would remain constant at .67. 

Therefore, the ratio as of now would be DE : DM : OM = .67 : .18 : .04 = .753 : 202 : 0.45 or 75.3% : 

20.2% : 4.5% 


which is quite close to the WMAP observation of 73% : 23% : 4%. 


If Cold Dark Matter = PBH + MOND: 

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of the 
Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions from other 

Worlds of the Many-Worlds. ) 

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter 
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary 
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less 
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future. As to 
how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate 
analysis would be, if Cold Dark Matter = (1/2) PBH + (1/2) MOND: 

●	 /\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 
/ 2, each having proportionate fraction 5 / 7 and 2 / 7, respectively; 

●	 CDM Black Hole decay would be ignored; 
●	 pre-existing CDM MOND density (1/2)(0.27) = 0.14 would not decline; and 
●	 pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary 

Matter, from (1/2)(0.27) = 0.13 to ( 0.13 / 1.5 ) = 0.09. 

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.13 = 0.09 = 0.04 should be summed to 
get a total first-order excess of 0.06, which in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 
27, producing, for NOW after 2 Gy of expansion: 

●	 /\ factor = 0.67 + 0.06 x 5/7 = 0.67 + 0.04 = 0.71; and 
●	 CDM Black Hole factor = 0.23 + 0.06 x 2/7 = 0.23 + 0.02 = 0.25 

for a total calculated ratio for NOW of 0.71 : 0.25 : 0.04 so that the present ratio of 0.73 : 0.23 : 0.04 
observed by WMAP seems to me to be quite consistent with the cosmology of the D4-D5-E6-E7-E8 
VoDou Physics model if Cold Dark Matter = PBH + MOND. 
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[ July 2004 note by Frank D. (Tony) Smith, Jr., on 

Josephson Junctions and Dark Energy 

Consider the experimental results mentioned in the Beck and Mackey paper at 
http://xxx.lanl.gov/abs/astro-ph/0406504 in which they say: 

"... the zero-point term has proved important in 

● explaining X-ray scattering in solids ... ; 
● understanding of the Lamb shift ... in hydrogen ... ; 
● predicting the Casimir effect ... ; 
● understanding the origin of Van der Waals forces ... ; 
● interpretation of the Aharonov-Bohm effect ... ; 
● explaining Compton scattering ... ; and 
● predicting the spectrum of noise in electrical circuits ... . 

It is this latter effect that concerns us here. ... We predict that the measured spectrum in Josephson 
junction experiments must exhibit a cutoff at the critical frequency nu_c ... [ corresponding to the 
currently observed Dark Energy density 0.73 x critical density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3 ]... 
If not, the corresponding vacuum energy density would exceed the currently measured dark energy 
density of the universe. ... The energy associated with the computed cutoff frequency nu_c ...[ about 1.7 
x 10^12 Hz ]... 

E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ... 

coincides with current experimental estimates of neutrino masses. .. It is likely that the Josephson 
junction experiment only measures the photonic part of the vacuum fluctuations, since this experiment is 
purely based on electromagnetic interaction. ... 

If it is possible to increase the maximum frequency by a factor of about 3, then this experiment could 
provide valuable information on the nature of dark energy. ... 

If the frequency cutoff is observed, it could be used to determine the fraction ... of dark energy density 
that is produced by electromagnetic processes ... 

Finally, we conjecture that it will be interesting to re-analyze experimentally observed 1/f noise in 
electrical circuits under the hypothesis that it could be a possible manifestation of suppressed zero-point 
fluctuations. ... Our simple theoretical considerations show that 1/f noise arises naturally if bosonic 
vacuum fluctuations are suppressed by fermionic ones. ...". 
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AS TO THE ISSUE OF LORENTZ INVARIANCE OF A CUTOFF 
 
at higher energies than have yet been observed
 
in Josephson Junction fluctuations, 
 
my view is that you need to have ALL the forces 
 
(gravity, color, weak, and QED) to get cancellations 
 
that give a cosmological constant near zero, 
 
and when you get energetic enough to introduce neutrinos, 
 
you are effectively bringing in the weak force 
 
that is felt by the neutrinos so that you begin to change 
 
the equation (or introduce a cut-off) at that energy.
 
Since the cut-off is due to introduction of weak force effects 
 
(and probably NOT a simple hard-line energy/frequency cut-off, 
 
which could violate Lorentz symmetry) 
 
it probably is a cut-off regulated by the gauge symmetry 
 
of the weak force. As Lubos Motl said in an spr post : 
 

"... cutoffs ...[can be]... Lorentz invariant ... the gauge 
 
symmetries: the regulators must be of specific kind to preserve 
 
these kinds of symmetry - but they almost always preserve 
 
Lorentz symmetry. ...", 
 
so the cut-off due to the phasing in of the weak force probably 
 
does not violate Lorentz symmetry.
 
As you go to higher and higher energies, 
 
you introduce more and more forces, etc, 
 
and in the high-energy limit of D4-D5-E6-E7-E8 VoDou Physics
 

there are cancellations due to subtle supersymmetry.
 

AS TO EXPERIMENTAL RESULTS, Beck and Mackey say:
 

1 - the critical density in our universe now is about 5 GeV/m^3
 

2 - it is made up of Dark Energy : Dark Matter : Ordinary Matter

 in a ratio DE : DM : OM = 73 : 23 : 4
 

3 - the density of the various types of stuff in our universe now is

 DE = about 4 GeV/m^3

 DM = about 1 GeV/m^3

 OM = about 0.2 GeV/m^3
 

4 - the density of vacuum fluctuations already observed

 in Josephson Junctions is about 0.062 GeV/m^3

 which is for frequencies up to about 6 x 10^11 Hz
 

5 - the radiation density (for photons) varies with frequency

 as the 4th power of the frequency, i.e., as ( pi h / c^3 ) nu^4
 

6 - if Josephson Junction frequencies were to be experimentally

 realized up to 2 x 10^12 Hz, then, if the photon vacuum fluctuation

 energy density formula were to continue to hold,

 the vacuum energy density would be seen to be 0.062 x (20/6)^4 =

 = about 7 GeV/m^3 which exceeds the total critical density

 of our universe now
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7 - to avoid such a divergence being physically realized,

 neutrinos should appear in the vacuum at frequencies high

 enough that E = h nu exceeds their mass of about 8 x 10^(-3) eV,

 or at frequencies over about 1.7 x 10^12 Hz
 

8 - if Josephson Junctions could be developed to see vacuum

 fluctuation frequencies up to 10^12 Hz, and if the

 photon equation were to hold there, then the obseved vacuum

 fluctuation density would be about 0.5 GeV/m^3

 which is well over the 0.2 GeV/m^3 Ordinary Matter energy density

 which means that

 DE and/or DM COMPONENTS WOULD BE SEEN IN VACUUM FLUCTUATIONS

 IN JOSEPHSON JUNCTIONS THAT GO UP TO 10^12 HZ FREQUENCY
 

As to the experimental question:
 

HOW TO DESIGN A 10^12 HZ JOSEPHSON JUNCTION ?
 

A PhysicsWeb article by Belle Dume at
 
http://physicsweb.org/article/news/8/6/17


describes the Beck and Mackey paper, saying
 
"... In 1982, Roger Koch and colleagues,
 
then at the University of California at Berkeley
 
and the Lawrence Berkeley Laboratory,
 
performed an experiment in which they measured
 
the frequency spectrum of current fluctuations in Josephson junctions.
 
Their system was cooled to millikelvin temperatures
 
so that thermal vibrations were reduced to a minimum,
 
leaving only zero-point quantum fluctuations. ...".
 

So, our junction must be cooled to a few millikelvin,
 
which was done back in 1982,
 
which means that the next question is how to find a junction
 
sensitive to terahertz fluctuations.
 
Here are a couple of relevant references:
 

According to a paper by at
 
http://www.iop.org/EJ/abstract/0953-2048/15/12/309


Terahertz frequency metrology based on high-Tc Josephson junctions
 
J Chen1, H Horiguchi1, H B Wang1, K Nakajima1, T Yamashita2 and P H Wu3
 
1 Research Institute of Electrical Communication,
 
Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-8577, Japan
 
2 New Industry Creation Hatchery Center, Tohoku University,
 
04 Aza-aoba, Aramaki, Aoba-ku, Sendai 980-8579, Japan
 
3 Department of Electronic Science and Engineering,
 
University of Nanjing, Nanjing 210093, People's Republic of China
 
Received 1 July 2002
 
Published 22 November 2002:
 
"... Using YBa2Cu3O7/MgO bicrystal Josephson junctions
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operating between 6-77 K,
 
we have studied their responses
 
to monochromatic electromagnetic radiation from 50 GHz to 4.25 THz.
 
We have obtained direct detections for radiation
 
at 70 K from 50 GHz to 760 GHz
 
and
 
at 40 K from 300 GHz to 3.1 THz. ...".
 

Some details of how to make such things were outlined at
 
http://fy.chalmers.se/~tarasov/e1109m_draft.htm


by E. Stepantsov a,b, M. Tarasov a,c, A.Kalabukhov a,d,
 
T. Lindströoem a, Z. Ivanov a, T. Claeson a
a MINA, Chalmers University of Technology and Göteborg University,
 
GothenburgGöteborg, SE-41296, Sweden
 
b Institute of Crystallography, Leninsky Prosp 59, Moscow 117333, Russia
 
c Institute of Radio Engineering and Electronics, Mokhovaya 11,
 
Moscow 101999, Russia
 
d Department of Physics, Moscow State University, 119899 Moscow, Russia
 
dated August 2001
 
"... Submicron YBCO bicrystal Josephson junctions
 
and devices for high frequency applications were designed, fabricated
 
and experimentally studied. 
 
The key elements of these devices are bicrystal sapphire substrates. 
 
... A technological process based on deep ultraviolet photolithography
 
using a hard carbon mask was developed for the fabrication of 0.4-0.6 mm
 
wide Josephson junctions. ...
 
These junctions were used as Josephson detectors and spectrometers
 
at frequencies up to 1.5 THz ...".
 

As to the possibility of using arrays of Josephson junctions,
 
here is a relevant article:
 

A paper entitled
 
Averaged Equations for Distributed Josephson Junction Arrays
 
at
 
http://www.physics.gatech.edu/mbennett/dist2003.pdf


by Matthew Bennett and Kurt Wiesenfeld says:
 
"... The Kirchhoff limit is valid provided the size of the system
 
is small compared to the wavelength of the electromagnetic radiation.
 
As it happens, the twin technological goals of generating higher
 
operating frequencies ...
 
and larger output powers (and thus more junctions)
 
both work against this limit. ...
 
To take an example,
 
an array operating at 300 GHz - not a particularly high frequency
 
for Josephson junctions - corresponds to a wavelength of 0.4 millimeters
 
when the index of refraction is 2.5;
 
for a typical spacing of 10 micrometers,
 
this is about the same size as an array of about 40 junctions - not a
 
particularly large number for Josephson arrays ...
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at higher frequencies
 
the current in the wire is not necessarily spatially uniform,
 
so the wire becomes a significant dynamical entity which couples
 
the junctions along its length. ... we model the wire as a lossless
 
transmission line ...
 
...
 
The resonant case is especially revealing, and leads to significant
 
physical insight into achieving attracting synchronized dynamics.
 
The tighter the clusters,
 
the more likely it is that phase locked solutions appear. ...
 
There are also hints
 
that distributed arrays exhibit fundamentally different phenomena
 
than their lumped counterparts.
 
In one case, experiments on distributed Josephson arrays
 
reported evidence of super-radiance ...". 
 

Here is picture that I have in my mind for building 
 
a Josepson Junction device for exploring vacuum fluctuations:
 

Consider the nested tori and linked circles of a Clifford-Hopf
 
3-sphere fibration. This picture 
 

shows one torus,
 
so imagine a lot of tori nested as in this picture
 

These pictures 
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show that for any given torus in the nesting 
 
the circles are interlinked similarly to 24-cell paths.
 

Let each circle be a superconducting wire carrying some current,
 
and
 
let all the circles be embedded in an insulator so that the
 
whole thing has characteristics of a lot of Josephson Junctions
 
and
 
then play with various magnetic field configurations
 
and
 
then watch what happens.
 

In order to get up to the terahertz energy level you might
 
have to fabricate the thing on sub-millmeter scales,
 
which should be fun. When you get down to micron - nanometer 
 
scales, you get to scales of subcellular biological structures 
 
such as microtubules and centrioles (this picture
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shows centriole structure), so maybe evolution has already
 
built some related stuff into our cells,
 
and maybe this stuff is on the borderline between
 
conventional semiconductor/superconductor fabrication
 
and biological growth of structures. 
 

] 
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Universe, Unispace, Pioneer and Uranus
 

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (page 68), 
Segal says: "... We use the term unispace (short for universal covering space) for the universal space ... 
unispace is conformally an infinite-sheeted covering of Minkowski space augmented by a light cone at 
infinity. Similarly, unitime refers to the natural time T in this space. ...".

 In the D4-D5-E6-E7-E8 VoDou Physics model, our 4-dimensional Physical SpaceTime Universe begins 
as a relatively small spatial volume that is entirely high-energy unispace, in which all 15 generators of 
Conformal Spin(2,4) Unispace, including the 4 Conformal GraviPhoton generators, are effective. 

After some expansion, some regions of our Universe become Gravitationally Bound Domains (such as, 
for example, Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming 
domains within our Universe like IceBergs in an Ocean of Water. 

Note that Gravitationally Bound Domains are defined by their gravitational accelerations, 
not by their size - there is no correlation with system size. 

The process of formation of Gravitationally Bound Domains releases (like latent heat of fusion when Ice 
freezes from Water) the excess of the Conformal Unienergy of Unispace over the Poincare Energy of 
Minkowski space. 
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Note that, within the Gravitationally Bound Domains there can exist Islands of Unispace in which all 15 
generators of Conformal Spin(2,4) remain effective (such as, for example, Protostar Clouds of Dust and 
Gas - like Puddles of Water on an IceBerg floating in an Ocean of Water 

When a Protostar Clouds of Dust and Gas condense to form the Gravitationally Bound 
Domain of a Star and its Planets, the process releases (like latent heat of fusion when Ice 
freezes from Water) the excess of the Conformal Unienergy of Unispace over the Poincare 
Energy of Minkowski space). 

During and after more expansion of our Universe as a whole, the Gravitationally Bound Domains do not 
expand within themselves, but are carried apart from each other as in the familiar example of inflating a 
Balloon with Coins glued to its surface. 
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Since our laboratories on our Earth are Gravitationally Bound Domains, our conventional experiments on 
Earth only see the Poincare Energy of Minkowski space. 

However: 

Since the Pioneer spacecraft are not bound to our Solar System, 

the Pioneer Spacecraft are experiments beyond the Gravitationally 
Bound Domain of our Earth-Sun Solar System. 

In their Study of the anomalous acceleration of Pioneer 10 and 11, gr-qc/0104064, John D. Anderson, 
Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin Nieto, and Slava G. Turyshev say: "... 
The latest successful precession maneuver to point ...[Pioneer 10]... to Earth was accomplished on 11 
February 2000, when Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth 
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ... The next attempt at a 
maneuver, on 8 July 2000, was unsuccessful ... conditions will again be favorable for an attempt around 
July, 2001. ... At a now nearly constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will 
continue its motion into interstellar space, heading generally for the red star Aldebaran ... about 68 light 
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years away ... it should take Pioneer 10 over 2 million years to reach its neighborhood.... 

Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager trajectories. Digital artwork by T. Esposito. NASA ARC Image 
# AC97-0036-3. 

... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ... The last communication 
from Pioneer 11 was received in November 1995, when the spacecraft was at distance of [about] 40 AU 
from the Sun. ... Pioneer 11 should pass close to the nearest star in the constellation Aquila in about 4 
million years ... 

... Calculations of the motion of a spacecraft are made on the basis of the range time-delay and/or the 
Doppler shift in the signals. This type of data was used to determine the positions, the velocities, and the 
magnitudes of the orientation maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in 
this study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ... analyses of radio 
Doppler ... data ... indicated that an apparent anomalous acceleration is acting on Pioneer 10 and 11 ... 
The data implied an anomalous, constant acceleration with a magnitude a_P = 8 x 10^(-8) cm / s^2 , 
directed towards the Sun ... 

... The anomalous acceleration is too large to have gone undetected in planetary orbits, particularly for 
Earth and Mars. ... For Earth and Mars, delta_r is about -21 km and -76 km. However, the Viking data 
determines the difference between the Mars and Earth orbital radii to about a 100 m accuracy, and their 
sum to an accuracy of about 150 m. The Pioneer effect is not seen. Further, a perturbation in r produces a 
perturbation to the orbital angular velocity ... The determination of the synodic angular velocity ... is 
accurate to 7 parts in 10^11 , or to about 5 ms accuracy in synodic period. The only parameter that could 
possibly mask the spacecraft-determined a_R is ( G M_sun ). But a large error here would cause 
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inconsistencies with the overall planetary ephemeris ... Also, there would be a problem with the advance 
of the perihelion of Icarus ... We conclude that the Viking ranging data limit any unmodeled radial 
acceleration acting on Earth and Mars to no more than 0.1 x 10^(-8) cm / s^2 . ... the size of the 
anomalous acceleration is of the order c H, where H is the Hubble constant ... 

... The Aerospace Corporation's Compact High Accuracy Satellite Motion Program (CHASMP) ... 
analysis of Pioneer 10 data ... showed an unmodeled acceleration in a direction along the radial toward 
the Sun ... The value is ( 8.65 +/- 0.03 ) x 10^(-8) cm / s^2 ... agreeing with JPL's result ... 

... Without using the apparent acceleration, CHASMP shows a steady frequency drift of about -6 x 10^(-
9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... 

... This equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with the apparent 
Pioneer acceleration is a_P = a_t c. ... 

... Having noted the relationships 

a_P = c a_t 
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and that of ... 

a_H = c H -> 8 x 10^(-8) cm / s^2 

if H = 82 km / s / Mpc ... 

we were motivated to try to think of any ... "time" distortions that might ... fit the CHASMP Pioneer 
results ... In other words ... 

Is there any evidence that some kind of "time acceleration" is being seen? 

... In particular we considered ... Quadratic Time Augmentation. This model adds a quadratic-in-time 
augmentation to the TAI-ET ( International Atomic Time - Ephemeris Time ) time transformation, as 
follows 

ET -> ET + (1/2) a_ET ET^2 

The model fits Doppler fairly well ... 

... There was one [other] model of the ...[time acceleration]... type that was especially fascinating. This 
model adds a quadratic in time term to the light time as seen by the DSN station: 

delta_TAI = TAI_received - TAI_sent -> 

-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 ) 

It mimics a line of sight acceleration of the spacecraft, and could be thought of as an expanding space 
model. Note that a_quad affects only the data. This is in contrast to the a_t ... that affects both the data 
and the trajectory. ... This model fit both Doppler and range very well. Pioneers 10 and 11 ... the 
numerical relationship between the Hubble constant and a_P ... remains an interesting conjecture. ...". 

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (pages 61-62 
and 72), Segal says: 
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"... Temporal evolution in ... Minkowski space ... is 

H -> H + s I 

... unispace temporal evolution ... is ... 

H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2) 

...". 

Therefore, 

the Pioneer Doppler anomalous acceleration is an experimental observation of a system that is not 
gravitationally bound in the Earth-Sun Solar System, and its results are consistent with Segal's 

Conformal Theory. 

Rosales and Sanchez-Gomez say, at gr-qc/9810085 : 

"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts should 
be a consequence of the existence of some local curvature in light geodesics when using 
the coordinate speed of light in an expanding spacetime. This suggests that the Pioneer 
effect is nothing else but the detection of cosmological expansion in the solar system. ... 
the ... problem of the detected misfit between the calculated and the measured position in 
the spacecrafts ... this quantity differs from the expected ... just in a systematic "bias" 
consisting on an effective residual acceleration directed toward the center of coordinates; 
its constant value is ... H c ... This is the acceleration observed in Pioneer 10/11 
spacecrafts. ... a periodic orbit does not experience the systematic bias but only a very 
small correction ... which is not detectable ... in the old Foucault pendulum experiment ... 
the motion of the pendulum experiences the effect of the Earth based reference system 
being not an inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a 
new cosmological Foucault experiment, the solar system based coordinates, being not the 
true inertial frame with respect to the expansion of the universe, mimics the role that the 
rotating Earth plays in Foucault's experiment ...". 

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound to the solar system (in 
a "periodic orbit") are in one phase (non-expanding pennies-on-a-balloon) while unbound (escape 
velocity) objects are in another phase (expanding balloon) that "feels" expansion of our universe is very 
similar to my view of such things as described on this page. The Rosales and Sanchez-Gomez paper very 
nicely unites: 
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●	 the physical 2-phase (bounded and unbounded orbits) view; 
●	 the Foucault pendulum idea; and 
●	 the cosmological value H c. 

My view, which is consistent with that of Rosales and Sanchez-Gomez, can be summarized as a 2-phase 
model based on Segal's work which has two phases with different metrics: 

●	 a metric for outside the inner solar system, a dark energy phase in which gravity is described in 
which all 15 generators of the conformal group are effective, some of which are related to the 
dark energy by which our universe expands; and 

●	 a metric for where we are, in regions dominated by ordinary matter, in which the 4 special 
conformal and 1 dilation degrees of freedom of the conformal group are suppressed and the 
remaining 10 generators (antideSitter or Poincare, etc) are effective, thus describing ordinary 
matter phenomena. 

If you look closely at the difference between the metrics in those two regions, you see that the full 
conformal dark energy region gives an "extra acceleration" that acts as a "quadratic in time term" that has 
been considered as an explanation of the Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. 
Lau, Anthony S. Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064 . 

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar anomalous 
acceleration in regions where c^2 /\ dark energy / dark matter is effectively present. If there is a phase 
transition (around Uranus at 20 AU) whereby ordinary matter dominates inside that distance from the sun 
and exotic dark energy / dark matter appears at greater distances, then Jack's model could also explain the 
Pioneer anomaly and it may be that Jack's model with ordinary and exotic phases and my model with 
deSitter/Poincare and Conformal phases may be two ways of looking at the same thing. As to what might 
be the physical mechanism of the phase transition, Jack says 

"... Rest masses of [ordinary matter] particles ... require the smooth non-random Higgs 
Ocean ... which soaks up the choppy random troublesome zero point energy ...". 

In other words in a region in which ordinary matter is dominant, such as the Sun and our solar system, 
the mass-giving action of the Higgs mechanism "soaks up" the Dark Energy zero point conformal 
degrees of freedom that are dominant in low-ordinary mass regions of our universe (which are roughly 
the intergalactic voids that occupy most of the volume of our universe). That physical interpretation is 
consistent with my view. 

It may be that the observation of the Pioneer phase transition at Uranus from ordinary to anomalous 
acceleration is an experimental result that gives us a first look at dark energy / dark matter phenomena 
that could lead to energy sources that could be even more important than the nuclear energy discovered 
during the past century. 
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In gr-qc/0104064, Anderson et al say: 

"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the Sun ... we 
found that the largest systematic error in the acceleration residuals was a constant bias, aP, 
directed toward the Sun. Such anomalous data have been continuously received ever since. 
...", 

so that the transition from inner solar system Minkowski acceleration to outer Segal Conformal 
acceleration occurs at about 20 AU, which is about the radius of the orbit of Uranus. That phase 
transition may account for the unique rotational axis of Uranus, 

which lies almost in its orbital plane. 

The most stable state of Uranus may be with its rotational axis pointed toward the Sun, so that the Solar 
hemisphere would be entirely in the inner solar system Minkowski acceleration phase and the anti-Solar 
hemisphere would be in entirely in the outer Segal Conformal acceleration phase. 

Then the rotation of Uranus would not take any material from one phase to the other, and there would be 
no drag on the rotation due to material going from phase to phase. 

Of course, as Uranus orbits the Sun, it will only be in that most stable configuration twice in each orbit, 
but an orbit in the ecliptic containing that most stable configuration twice (such as its present orbit) 
would be in the set of the most stable ground states, although such an effect would be very small now. 
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However, such an effect may have been been more significant on the large gas/dust cloud that was 
condensing into Uranus and therefore it may have caused Uranus to form initially with its rotational axis 
pointed toward the Sun. 

In the pre-Uranus gas/dust cloud, any component of rotation that carried material from one phase to 
another would be suppressed by the drag of undergoing phase transition, so that, after Uranus condensed 
out of the gas/dust cloud, the only remaining component of Uranus rotation would be on an axis pointing 
close to the Sun, which is what we now observe. 

Much of the perpendicular (to Uranus orbital plane) angular momentum from the original gas/dust cloud 
may have been transferred (via particles "bouncing" off the phase boundary) to the clouds forming Saturn 
(inside the phase boundary) or Neptune (outside the phase boundary, thus accounting for the substantial 
(relative to Jupiter) deviation of their rotation axes from exact perpendicularity (see above image from 
Universe, 4th ed, by William Kaufmann, Freeman 1994). 
 
 According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer Solar System, 
astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F. Wallin:
"...  the great distances of the outer planets from the Sun and the nearly circular orbits of Uranus and 
Neptune makes it very difficult to use them to detect the Pioneer Effect.  ... The ratio of the Pioneer 
acceleration to that produced by the Sun at a distance equal to the semimajor axis of the planets 
is 0.005, 0.013, and 0.023 percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period 
shortens by 5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an equivalent 
change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 10^11 cm for Uranus, Neptune, and 
Pluto. In the first two cases, this is less than the accepted uncertainty in range of 2 x 10^6 km 
[ or 2 x 10^11 cm ] (Seidelmann 1992). ... Pluto['s] ... orbit is even less well-determined ...  
than the other outer planets. ... 
.... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to locate precisely ] ...".  
 
According to a google cache of an Independent UK 23 September 2002 article by Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform to understand. 
Later probes ... such as the Voyagers and the Cassini probe ... were stabilised about three axes 
by intermittent rocket boosts. The unpredictable accelerations caused by these are at least 
10 times bigger than a small effect like the Pioneer acceleration, so they completely cloak it. ...".  
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Urs Schreiber George Raetz Feynman Checkerboard 

The HyperDiamond Feynman Checkerboard in 1+3 dimensions 
reproduces the correct Dirac equation.
 

Urs Schreiber has done the work necessary for the proof, after reading the work of George Raetz 
presented on his web site. A very nice feature of the George Raetz web site is its illustrations, which 
include an image of a vertex of a 1+1 dimensional Feynman Checkerboard 

and an image of a projection into three dimensions of a vertex of a 1+3 dimensional Feynman 
 
Checkerboard
 

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from the four nearest 
 
neighbors in its past
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Urs Schreiber wrote on the subject: Re: Physically understanding the Dirac equation and 4D in the 
newsgroup sci.physics.research on 2002-04-03 19:44:31 PST (including an appended forwarded copy of 
an earlier post) and again on 2002-04-10 19:03:09 PST as found on the web page http://www-stud.uni-
essen.de/~sb0264/spinors-Dirac-checkerboard.html and the following are excerpts from those posts: 

"... I know ... http://www.innerx.net/personal/tsmith/FynCkb.html ... and the corresponding 
lanl paper ...[ http://xxx.lanl.gov/abs/quant-ph/9503015 ]... and I know that Tony Smith 
does give a generalization of Feynman's summing prescription from 1+1 to 1+3 
dimensions. 

But I have to say that I fail to see that this generalization reproduces the Dirac propagator 
in 1+3 dimensions, and that I did not find any proof that it does. Actually, I seem to have 
convinced myself that it does not, but I may of course be quite wrong. I therefore take this 
opportunity to state my understanding of these matters. 

First, I very briefly summarize (my understanding of) Tony Smith's construction: 

The starting point is the observation that the left |-> and right |+> going states of the 1+1 
dim checkerboard model can be labeled by complex numbers

 |-> ---> (1 + i)

 |+> ---> (1 - i) 

(up to a factor) so that multiplication by the negative imaginary unit swaps components: 
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 (-i) (1 + i)/2 = (1 - i)/2

 (-i) (1 - i)/2 = (1 + i)/2 . 

Since the path-sum of the 1+1 dim model reads 

phi = sum over all possible paths of (-i eps m)^(number of bends of path) = sum over all 
possible paths of product over all steps of one path of -i eps m (if change of direction after 
this step generated by i) 1 (otherwise) 

this makes it look very natural to identify the imaginary unit appearing in the sum over 
paths with the "generator" of kinks in the path. To generalize this to higher dimensions, 
more square roots of -1 are added, which gives the quaternion algebra in 1+3 dimensions. 
The two states |+> and |-> from above, which were identified with complex numbers, are 
now generalized to four states identified with the following quaternions (which can be 
identified with vectors in M^4 indicating the direction in which a given path is heading at 
one instant of time):

 (1 + i + j + k)


 (1 + i - j - k)


 (1 - i + j - k)


 (1 - i - j + k) ,
 

which again constitute a (minimal) left ideal of the algebra (meaning that applying i,j, or k 
from the left on any linear combination of these four states gives another linear 
combination of these four states). Hence, now i,j,k are considered as "generators" of kinks 
in three spatial dimensions and the above summing prescription naturally generalizes to 

phi = sum over all possible paths of product over all steps of one path of


 -i eps m (if change of direction after this step generated by i)


 -j eps m (if change of direction after this step generated by j)


 -k eps m (if change of direction after this step generated by k)


 1 (otherwise)
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The physical amplitude is taken to be

 A * e^(i alpha) 

where A is the norm of phi and alpha the angle it makes with the x0 axis. 

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it. 

I fully appreciate that the above construction is a nice (very "natural") generalization of the 
summing prescription of the 1+1 dim checkerboard model. But if it is to describe real 
fermions propagating in physical spacetime, this generalized path-sum has to reproduce the 
propagator obtained from the Dirac equation in 1+3 dimensions, which we know to 
correctly describe these fermions. Does it do that? 

...
 

Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled "The 
 
HyperDiamond Random Walk", found at 
 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , which is mostly new 
 
to me.... I am posting this in order to make a suggestion for a more radical modification ...
 

[The]... equation ... DQ = (iE)Q ... is not covariant. That is because of that quaternion E 
 
sitting on the left of the spinor Q in the rhs of [the] equation ... . The Dirac operator D is 
covariant, but the unit quaternion E on the rhs refers to a specific frame. Under a Lorentz 
transformation L one finds 

L DQ = iE LQ = L E' Q <=> DQ = E'Q 

now with E' = L~ E L instead of E. This problem disappears when the unit quaternion E is 
brought to the *right* of the spinor Q. What we would want is an equation of the form

 DQ = Q(iE) . 

In fact, demanding that the spinor Q be an element of the minimal left ideal generated by 
the primitive projector

 P = (1+y0)(1+E)/4 , 

so that

 Q = Q' P , 
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one sees that

 DQ = Q(iE) 

almost looks like the the *Dirac-Lanczos equation*. (See hep-ph/0112317, equation (5) or 
... equation (9.36) [of]... W. Baylis, Clifford (Geometric) Algebras, Birkhaeuser (1996) ... 
). To be equivalent to the Dirac-Lanczos equation, and hence to be correct, we need to 
require that

 D = y0 @0 + y1 @1 + y2 @2 + y3 @3
 

instead of


 ... = @0 + e1 @1 + e2 @2 + e3 @3 .
 

All this amounts to sorting out in which particluar representation we are actually working 
 
here.
 

In an attempt to address these issues, I now redo the steps presented on 
 
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm with some suitable 
 
modifications to arrive at the correct Dirac-Lanczos equation (this is supposed to be a 
 
suggestion subjected to discussion):
 

So consider a lattice in Minkoswki space generated by a unit cell spanned by the four 
 
(Clifford) vectors


 r = (y0 + y1 + y2 + y3)/2


 g = (y0 + y1 - y2 - y3)/2


 b = (y0 - y1 + y2 - y3)/2


 y = (y0 - y1 - y2 + y3)/2 .
 

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.) This is Tony 
 
Smith's "hyper diamond". (Note that I use Clifford vectors instead of quaternions.) Now 
 
consider a "Clifford algebra-weighted" random walk along the edges of this lattice, which 
 
is described by four Clifford valued "amplitudes":


 Kr, Kg, Kb, Ky
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and such that


 @r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)


 @b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2)


 @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2)


 @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .
 

(This is geometrically motivated. The generators on the rhs are those that rotate the unit 
vectors corresponding to the amplitudes into each other. "k" is some constant.) Note that I 
multiply the amplitudes from the *right* by the generators of rotation, instead of 
multiplying them from the left. 

Next, assume that this coupled system of differential equations is solved by a spinor Q

 Q = Q' (1+y0)(1+iE)/4

 E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3) 

with


 Kr = r Q


 Kg = g Q


 Kb = b Q


 Ky = y Q .
 

This ansatz for solving the above system by means of a single spinor Q is, as I understand 
it, the central idea. But note that I have here modified it on the technical side: Q is 
explicitly an algebraic Clifford spinor in a definite minial left ideal, E squares to -1, not to 
+1, and the Ki are obtained from Q by premultiplying with the Clifford basis vectors 
defined above. 

Substituting this ansatz into the above coupled system of differential equations one can 
form one covariant expression by summing up all four equations:

 (r @r + g @g + b @b + y @y) Q = k sqrt(3) Q E 
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The left hand side is immediate. To see that the right hand side comes out as indicated 
simply note that r + g + b + y = y0 and that Q y0 = Q by construction. 

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation, the algebraic version 
of the equation describing the free relativistic electron. The left hand side is the flat Dirac 
operator r @r + g @g + b @b + y @y = ym @m and the right hand side, with k = mc / 
(hbar sqrt(3)) , is equal to the mass term i mc / hbar Q. 

As usual, there are a multitude of ways to rewrite this. If one wants to emphasize 
biquaternions then premultiplying everything with y0 and splitting off the projector P on 
the right of Q to express everything in terms of the, then also biquaternionic, Q' (compare 
the definitions given above) gives Lanczos' version (also used by Baylis and others). 

I think this presentation improves a little on that given on George Raetz's web site: The 
factor E on the right hand side of the equation is no longer a nuisance but a necessity. 
Everything is manifestly covariant (if one recalls that algebraic spinors are manifestly 
covariant when nothing non-covariand stands on their *left* side). The role of the 
quaternionic structure is clarified, the construction itself does not depend on it. Also, it is 
obvious how to generalize to arbitrary dimensions. In fact, one may easily check that for 
1+1 dimensions the above scheme reproduces the Feynman model. 

While I enjoy this, there is still some scepticism in order as long as a central questions 
remains to be clarified: How much of the Ansatz K(r,g,b,y) = (r,g,b,y) Q is whishful 
thinking? 

For sure, every Q that solves the system of coupled differential equations that describe 
the amplitude of the random walk on the hyper diamond lattice also solves the Dirac 
equation. 

But what about the other way round? 

Does every Q that solves the Dirac equation also describe such a random walk. ...". 

My proposal to answer the question raised by Urs Schreiber 

Does every solution of the Dirac equation also describe a HyperDiamond Feynman Checkerboard 
random walk? 
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uses symmetry. 

The hyperdiamond random walk transformations include the transformations of the Conformal Group: 

● rotations and boosts (to the accuracy of lattice spacing); 
● translations (to the accuracy of lattice spacing); 
● scale dilatations (to the accuracy of lattice spacing): and 
● special conformal transformations (to the accuracy of lattice spacing). 

Therefore, to the accuracy of lattice spacing, the hyperdiamond random walks give you all the conformal 
group Dirac solutions, and since the full symmetry group of the Dirac equation is the conformal group, 
the answer to the question is "Yes". Thanks to the work of Urs Schreiber: 

The HyperDiamond Feynman Checkerboard in 1+3 dimensions does 
reproduce the correct Dirac equation. 

Here are some references to the conformal symmetry of the Dirac equation: 

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, Dirac Operators 
and Automorphic Forms at math.AP/0212086 say: 

"... In this paper we study Clifford and harmonic analysis on some conformal flat spin 
manifolds. ... manifolds treated here include RPn and S1 x S(n-1). Special kinds of 
Clifford-analytic automorphic forms associated to the different choices of are used to 
construct Cauchy kernels, Cauchy Integral formulas, Green's kernels and formulas together 
with Hardy spaces and Plemelj projection operators for Lp spaces of hypersurfaces lying in 
these manifolds. ... Solutions to the Dirac equation are called Clifford holomorphic 
functions or monogenic functions. Such functions are covariant under ... conformal or 
.... Mobius transformations acting over Rn u {oo}. ...". 

Barut and Raczka, in their book Theory of Group Representations and Applications (World 1986), say, in 
section 21.3.E, at pages 616-617: 

"... E. The Dynamical Group Interpretation of Wave Equations. 

... Example 1. Let G = O(4,2). Take U to be the 4-dimensional non-unitary representation 
in which the generators of G are given in terms of the 16 elements of the algebra of Dirac 
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matrices as in exercise 13.6.4.1. Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1, 
 
taking the simplest mass relation mn = K, we can write
 

(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.
 

Transforming this equation with the Lorentz transformation of parameter E
 

PSI(p) = exp(i E N) PSI(p)
 

N = (1/2) gamma_0 gamma
 

gives 

(gamma^u p_u - K) PSI(p) = 0
 

which is the Dirac equation ...".
 

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 429-442, 
reprinted in The Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. A. M. Dirac (author), 
Richard Henry Dalitz (editor), Cambridge University Press (1995), at pages 823-836, said: 

"... by passing to a four-dimensional conformal space ... a ... greater symmetry of ... 
equations of physics ... is shown up, and their invariance under a wider group is 
demonstrated. ... The spin wave equation ... seems to be the only simple conformally 
invariant wave equation involving the spin matrices. ... This equation is equivalent to the 
usual wave equation for the electron, except ...[that it is multiplied by]... the factor (1 + 
alpha_5) , which introduces a degeneracy. ...". 

Tony's Home 

This paper is also at CERN-CDS-EXT-2004-030. 
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E6, Strings, Branes, and the Standard Model 

E6, Strings, Branes, and the Standard Model 

● E6 String Structure 
● Standard Model String Theory 

In his paper hep-th/0112261 entitled Algebraic Dreams, Pierre Ramond says: 

"... Nature shows that space-time symmetries with dynamics associated with gravity, and 
internal symmetries with their dynamics described by Yang-Mills theories, can coexist 
peacefully. How does She do it? ... there remain important unanswered questions. ...".

 According to a superstring theory web site: 

"... For bosonic strings ...[you]... can ... do quantum mechanics sensibly only if the spacetime 
dimensions number 26. For superstrings we can whittle it down to 10. ... 

A Brief Table of String Theories 

Type 

Bosonic 26 

Only bosons, no fermions means only forces, no 
matter, with both open and closed strings. Major 
flaw: a particle with imaginary mass, called the 
tachyon 

I 10 
Supersymmetry between forces and matter, with 
both open and closed strings, no tachyon, group 
symmetry is SO(32) 

IIA 10 
Supersymmetry between forces and matter, with 
closed strings only, no tachyon, massless fermions 
spin both ways (nonchiral) 

IIB 10 
Supersymmetry between forces and matter, with 
closed strings only, no tachyon, massless fermions 
only spin one way (chiral) 

Spacetime Dimensions Details 
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HO 10 

Supersymmetry between forces and matter, with 
closed strings only, no tachyon, heterotic, 
meaning right moving and left moving strings 
differ, group symmetry is SO(32) 

HE 10 

Supersymmetry between forces and matter, with 
closed strings only, no tachyon, heterotic, 
meaning right moving and left moving strings 
differ, group symmetry is E8 x E8 

... There are higher dimensional objects in string theory with dimensions from zero (points) to 
nine, called p-branes. In terms of branes, what we usually call a membrane would be a two
brane, a string is called a one-brane and a point is called a zero-brane. ... A special class of p
branes in string theory are called D branes. Roughly speaking, a D brane is a p-brane where 
the ends of open strings are localized on the brane. A D brane is like a collective excitation of 
strings. ... 

... the five superstring theories are connected to one another as if they are each a special case 
of some more fundamental theory ... 

... an eleven dimensional theory of supergravity, which is supersymmetry combined with 
gravity ... didn't work as a unified theory of particle physics, because it doesn't have a sensible 
quantum limit as a point particle theory. But this eleven dimensional theory ... came back to 
life in the strong coupling limit of superstring theory in ten dimensions ... M theory is is the 
unknown eleven-dimensional theory whose low energy limit is the supergravity theory in 
eleven dimensions ... many people have taken to also using M theory to label the unknown 
theory believed to be the fundamental theory from which the known superstring theories 
emerge as special limits ... 

... We still don't know the fundamental M theory ...". 

The purpose of this paper is to give an example of 

Algebraic Reality: 

A String Theory with E6 Structure that accurately represents Gravity 
and the Standard Model. 

The E6 exceptional Lie algebra string theory is a counterexample to Pierre Ramond's statement: 
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 "... M-theory and Superstring theories ... are the only examples of theories where ... union 
...[of]... gravity ... and internal symmetries ... appears possible ...", 

but is consistent with Pierre Ramond's statement: 

"... Nature relishes unique mathematical structures. ... The Exceptional Algebras are 
most unique and beautiful among Lie Algebras, and no one should be surprised if Nature 
uses them. ...". 

Although Raymond sees the tensor-spinor relationships of exceptional groups as an obstacle, saying 

"... The use of exceptional groups to describe space-time symmetries has not been as fruitful 
[as the use of classical groups] ... One obstacle has been that exceptional algebras relate tensor 
and spinor representations of their orthogonal subgroups, while Spin_Statistics requires them 
to be treated differently. ...", 

I see the exceptional tensor-spinor relationships of E6 as a way to introduce fermions into String 
Theory without naive 1-1 fermion-boson supersymmetry. 

Ramond accurately describes E6 in these terms: 

"... The traceless Jordan matrices [ J3(O)o ] ... (3x3) traceless octonionic hermitian 
matrices, each labelled by 26 real parameters ... span the 26 representation of [ the 52
dimensional exceptional Lie algebra F4 ]. One can supplement the F4 transformations by 
an additional 26 parameters ... leading to a group with 78 parameters. These extra 
transformations are non-compact, and close on the F4 transformations, leading to the 
exceptional group E6(-26). The subscript in parenthesis denotes the number of non-compact 
minus the number of compact generators. ...". 

The following is my proposal to use the exceptional Lie algebra E6(-26), which I will for the rest of this 
message write as E6, to introduce fermions into string theory in a new way, based on the exceptional E6 
relations between bosonic vectors/bivectors and fermionic spinors, in which 16 of the 26 dimensions are seen 
as orbifolds whose 8 + 8 singularities represent first-generation fermion particles and antiparticles. 

This structure allows string theory to be physically interpreted as a theory of interaction among world-lines 
in the Many-Worlds. 

According to Soji Kaneyuki, in Graded Lie Algebras, Related Geometric Structures, and Pseudo-hermitian 
Symmetric Spaces, Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji 
Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), E6 as a Graded Lie Algebra with 5 
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grades:

 g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2)

 such that 

● g(0) = so(8) + R + R 
● dimR g(-1) = dimR g(1) = 16 = 8 + 8 
● dimR g(-2) = dimR g(2) = 8 

Here, step-by-step, is a description of the E6 structure: 

Step 1: 

g(0) = so(8) 28 gauge bosons

 _
 + R + R |

 | 
dimR g(-1) = dimR g(1) = 16 = 8 + 8 |- 26-dim string spacetime

 | with J3(O)o structure 
dimR g(-2) = dimR g(2) = 8 _| 

Step 2:
 

The E6 GLA has an Even Subalgebra gE (Bosonic) and an Odd Part gO (Fermionic):
 

BOSONIC gE = g(-2) + g(0) + g(2) 
 

FERMIONIC gO = g(-1) + g(1) 
 

Step 3: 

BOSONIC
 

g(0) = so(8) 28 gauge bosons
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 _
 + R + R | 

dimR g(-2) = dimR g(2) = 8 |- 10-dim spacetime 
_| 

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8 8-dim orbifold
 +

 8 8-dim orbifold 

Giving the Fermionic sector orbifold structure gives each point of the string/world-line a discrete value 
corresponding to one of the 8+8 = 16 fundamental first-generation fermion particles or antiparticles. 

Step 4: 

BOSONIC 

g(0) = so(8) 28 gauge bosons

 _
 + R + R | 

dimR g(-2) = dimR g(2) = 8 |- 10-dim spacetime 
_| 

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8 8 fermions
 +

 8 8 antifermions 

Step 5: 

BOSONIC 

16-dim conformal U(2,2) 
g(0) = so(8) + 

12-dim SU(3)xSU(2)xU(1)

 _
 + R + R | 

dimR g(-2) = dimR g(2) = 4 |- 6-dim conformal spacetime 
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 _|

 +


 4 4-dim internal symmetry space 

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8 8 fermions (3 gen)

 + 8 8 antifermions (3 gen) 

Dimensional reduction of spacetime breaks so(8) to U(2,2) and SU(3)xSU(2)xU(1) and also introduces 3 
generations of fermion particles and antiparticles. 

Step 6: 

BOSONIC 
 

16-dim conformal U(2,2) 
 
g(0) = so(8) + 
 

12-dim SU(3)xSU(2)xU(1)


 + R + R 2 spacetime conformal dim
 

dimR g(-2) = dimR g(2) = 4 4-dim physical spacetime 
 
+

 4 4-dim internal symmetry space
 

FERMIONIC 
 

dimR g(-1) = dimR g(1) = 16 = 8 8 fermions (3 gen)


 + 8 8 antifermions (3 gen)
 

The 2 spacetime conformal dimensions R+R are related to complex structure of 

● spacetime g(-2) + g(2) and 
● fermionic g(-1) + g(1). 

Physical spacetime and internal symmetry space, and fermionic representation spaces, are related to Shilov 
boundaries of the corresponding complex domains. 
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The E6 String Structure described above allows construction of a 
Realistic String Theory: 

This construction was motivated by a March 2004 sci.physics.research thread Re: photons from strings? in 
which John Baez asked: 

"... has anyone figured out a way to ... start with string theory 
... to get just photons on Minkowski spacetime ..." ? 

Lubos Motl noted "... string theory always contains gravity ... Gravity is always contained as 
a vibration of a closed string, and closed strings can always be created from open strings....". 

Urs Schreiber said "... the low energy effective worldsheet theory of a single flat D3 brane of 
the bosonic string is, to lowest nontrivial order, just U(1) gauge theory in 4D ...". 

Aaron Bergman noted "... there are a bunch of scalars describing the transverse fluctuations of 
the brane ...". 

Urs Schreiber said "... I guess that's why you have to put the brane at the singularity of an 
orbifold if you want to get rid of the scalars ... if the number of dimensions is not an issue 
the simplest thing probably would be to consider the single space-filling D25 brane of the 
bosonic string. This one does not have any transverse fluctuations and there is indeed only the 
U(1) gauge field ...". 

Aaron Bergman replied "... Unfortunately, there's a tadpole in that configuration. You need 
8192 D25 branes to cancel it. ...". 

Lubos Motl pointed out the existence of brane structures other than massless vectors, saying 
"... A D-brane contains other massless states, e.g. the transverse scalars (and their fermionic 
superpartners). It also contains an infinite tower of excited massive states. Finally, a D
brane in the full string theory is coupled to the bulk which inevitably contains gravity as 
well as other fields and particles. ... N coincident D-branes carry a U(N) gauge symmetry 
(and contain the appropriate gauge N^2 bosons, as you explained). Moreover, if this stack of N 
D-branes approaches an orientifold, they meet their mirror images and U(N) is extended to 
O(2N) or USp(2N). The brane intersections also carry new types of matter - made of the 
open strings stretched from one type of brane to the other - but these new fields are *not* 
gauge fields, and they don't lead to new gauge symmetries. For example, there are scalars 
whose condensation is able to join two intersecting D2-branes into a smooth, connected, 
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hyperbolically shaped objects (D2-branes). ... the number of D-branes can be determined 
or bounded by anomaly cancellation and similar requirements. For example, the spacetime 
filling D9-branes in type I theory must generate the SO(32) gauge group, otherwise the theory 
is anomalous. (There are other arguments for this choice of 16+16 branes, too.)...". 

What follows on this page is my construction of 

a specific example of a String Theory with E6 structure containing 
gravity and the U(1)xSU(2)xSU(3) Standard Model. 

As to how my simple model is affected by some of the complications mentioned by Lubos Motl: 

●	 Transverse scalars are taken care of by Orbifolding as suggested by Urs Schreiber. 
●	 Fermionic superpartners are taken care of by not using naive 1-1 fermion-boson supersymmetry. 
●	 The infinite tower of excited massive states is related to Regge trajectories which in turn are related to 

interactions among strings considered as world-lines in the Many-Worlds. 
●	 Bulk gravity is included. 
●	 There are no orientifolds. 
●	 Open strings from one brane to another, as vacuum loops, look like exchange of closed loops and are 

related to gravity among branes and the Bohm-type quantum potential. 
●	 Scalar condensates are related to Dilatons which in turn are related to interactions among strings 

considered as world-lines in the Many-Worlds. 
●	 I have not fully investigated all potential anomaly problems. 

Further, string theory Tachyons are related to interactions among strings considered as world-lines in the 
Many-Worlds. 

In short, 

the complications are either taken care of in the construction of the model or are useful in describing the 
Bohm-type quantum potential interactions among strings considered as world-lines in the Many-Worlds. 

Here is some further background, from Joseph Polchinski's book String Theory vol. 1 (Cambridge 1998), in 
Chapter 8 and the Glossary: 

"... a ... D-brane ...[is]... a dynamical object ... a flat hyperplane ...[for which]... a certain open 
string state corresponds to fluctuation of its shape ... 
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... A D25-brane fills space, so the string endpoint can be anywhere ... 

... When no D-branes coincide there is just one massless vector on each, giving the gauge 
group U(1)^n in all. 

If r D-branes coincide, there are new massless states because string that are stretched between 
these branes can have vanishing length: ... Thus, there are r^2 vectors, forming the adjoint of a 
U(r) gauge group. ... there will also be r^2 massless scalars from the components normal to the 
D-brane. ... 

... The massless fields on the world-volume of a Dp-brane are a U(1) vector plus 25 - p world
brane scalars describing the fluctuations. ... The fields on the brane are the embedding X^u(x) 
and the gauge field A_a(x) ... 

... For n separated D-branes, the action is n copies of the action for a single D-brane. ... when 
the D-branes are coincident there are n^2 rather than n massless vectors and scalars on the 
brane ... 

... The fields X^u(x) and A_a(x) will now be nxn matrices ... 

... the gauge field ... becomes a non-Abelian U(n) gauge field ... 

... the collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are now 
enlarged to nxn matrices. This 'noncommutative geometry' ...[may be]... an important hint 
about the nature of spacetime. ... 

...[an]... orbifold ...(noun)...[is]... a coset space M/H, where H is a group of discrete 
symmetries of a manifold M. The coset is singular at the fixed points of H ...(verb)...[is]... to 
produce such a ... string theory by gauging H ... 

... To determine the actual value of the D-brane tension ... Consider two parallel Dp-branes 

...[They]... can feel each other's presence by exchanging closed strings ...[which is equivalent 
to]... a vacuum loop of an open string with one end on each D-brane ... The ... analogous ... 
field theory graph ... is the exchange of a single graviton or dilaton between the D-branes....". 

Here, step-by-step, is the String/Brane construction: 

Step 1: 
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Consider the 26 Dimensions of String Theory as the 26-dimensional traceless part J3(O)o

 a O+ Ov 
 

O+* b O-


Ov* O-* -a-b 
 

(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b are real numbers with 
basis {1}) 

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices. 

Step 2: 

Take Urs Schreiber's D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space. 

Step 3: 

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the Octonionic Ov space as a 
CP2 = SU(3)/U(2), with its 4 world-brane scalars corresponding to the 4 covariant components of a Higgs 

scalar. 

Add this subspace to D3, to get D7. 

Step 4: 

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space by the discrete 
multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} corresponding to past and future time. This 

discretizes time steps and gets rid of the world-brane scalar corresponding to the subspace spanned by {1} in 
Ov. It also gives our brane a 2-level timelike structure, so that its past can connect to the future of a 

preceding brane and its future can connect to the past of a succeeding brane. 
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Add this subspace to D7, to get D8. 

D8, our basic Brane, looks like two layers (past and future) of D7s. 

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have corresponding world-brane 
scalars: 

●	 8 world-brane scalars for Octonionic O+ space; 
●	 8 world-brane scalars for Octonionic O- space; 
●	 1 world-brane scalars for real a space; and 
●	 1 dimension, for real b space, in which the D8 branes containing 

spacelike D3s are stacked in timelike order. 

Step 5: 

To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the Octonionic O+ space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to 
reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}. 

●	 Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion particles 
{neutrino, red up quark, green up quark, blue up quark, electron, red down quark, green down quark, 
blue down quark} located on the past D7 layer of D8. 

●	 Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental fermion 
particles {neutrino, red up quark, green up quark, blue up quark, electron, red down quark, green 
down quark, blue down quark} located on the future D7 layer of D8. 

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves: 

●	 8 world-brane scalars for Octonionic O- space; 
●	 1 world-brane scalars for real a space; and 
●	 1 dimension, for real b space, in which the D8 branes containing 

spacelike D3s are stacked in timelike order. 

Step 6: 

To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the Octonionic O- space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to 
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reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}. 

●	 Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion anti
particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, positron, red down 
anti-quark, green down anti-quark, blue down anti-quark} located on the past D7 layer of D8. 

●	 Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental fermion anti
particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, positron, red down 
anti-quark, green down anti-quark, blue down anti-quark} located on the future D7 layer of D8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves: 

●	 1 world-brane scalars for real a space; and 
●	 1 dimension, for real b space, in which the D8 branes containing 

spacelike D3s are stacked in timelike order. 

Here is some discussion of some symmetries of fermion particles and antiparticles. 

Step 7: 

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum Potential 

acting on strings in the stack of D8 branes. 

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual particles and loops. 

Step 8:
 

Fundamentally, physics is described on HyperDiamond Lattice structures.
 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary octionions. They can be 
 
described as iE8, jE8, kE8, EE8, IE8, JE8, and KE8.
 

Further, an 8th naturally related, but dependent, E8 lattice corresponds to the real octonions and can be 
 
described as 1E8.
 

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 brane is a 
 
superposition/intersection/coincidence of the eight E8 lattices.
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Step 9: 

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the adjoint of a U(r) gauge 
group ...", make the following assignments: 

● a gauge boson emanating from D8 only from its 1E8 lattice is a U(1) photon; 
● a gauge boson emanating from D8 only from its 1E8 and EE8 lattices is a U(2) weak boson; 
● a gauge boson emanating from D8 only from its IE8, JE8, and KE8 lattices is a U(3) gluon. 

Note that I do not consider it problematic to have U(2) and U(3) instead of SU(2) and SU(3) for the weak and color forces, 
respectively. Here is some further discussion of the global Standard Model group structure. Here is some discussion of the root 
vector structures of the Standard Model groups. 

Step 10: 

Since Polchinski says "... there will also be r^2 massless scalars from the components normal to the D-brane. 
... the collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are now enlarged to 
nxn matrices. This 'noncummutative geometry' ...[may be]... an important hint about the nature of spacetime. 
...", make the following assignment: 

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 brane in the 
stack are needed to connect 

the eight E8 lattices of the D8 brane 

to the eight E8 lattices of the next D8 brane in the stack. 

We have now accounted for all the scalars, and, since, as Lubos Motl noted, "... string theory always contains 
gravity ...", 

we have here at Step 10 a specific example of a String Theory containing gravity and the 
U(1)xSU(2)xSU(3) Standard Model. 

Step 11: 

We can go a bit further by noting that we have not described gauge bosons emanating from D8 from its iE8, 
jE8, or kE8 lattices. Therefore, make the following assignment: 
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●	 a gauge boson emanating from D8 only from its 1E8, iE8, jE8, and kE8 lattices is a U(2,2) conformal 
gauge boson. 

We have here at Step 10 a String Theory containing the Standard Model plus two forms of gravity: 

●	 closed-string gravity and 
●	 conformal U(2,2) = Spin(2,4)xU(1) gravity plus conformal structures, based on a generalized 

MacDowell-Mansouri mechanism. 

I conjecture that those two forms of gravity are not only consistent, but that the structures of each will shed 
light on the structures of the other, and that the conformal structures are related to the conformal gravity 

ideas of I. E. Segal. 

Step 12:
 

Going a bit further leads to consideration of the exceptional E-series of Lie algebras, as follows:
 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, and EE8 lattices is a U(5) 
 
gauge boson related to Spin(10) and Complex E6. 
 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, and IE8 lattices is a 
 
U(6) gauge boson related to Spin(12) and Quaternionic E7.
 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, and JE8 lattices 
 
is a U(7) gauge boson related to Spin(14) and possibly to Sextonionic E(7+(1/2)).
 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8, and KE8 
 
lattices is a U(8) gauge boson related to Spin(16) and Octonionic E8. 

These correspondences are based on the natural inclusion of U(N) in Spin(2N) and on Magic Square 
constructions of the E series of Lie algebras, roughly described as follows: 

●	 78-dim E6 = 45-dim Adjoint of Spin(10) + 32-dim Spinor of Spin(10) + Imaginary of C; 
●	 133-dim E7 = 66-dim Adjoint of Spin(12) + 64-dim Spinor of Spin(12) + Imaginaries of Q; 
● 248-dim E8 = 120-dim Adjoint of Spin(16) + 128-dim half-Spinor of Spin(16) 

Physically, 

●	 E6 corresponds to 26-dim String Theory, related to traceless J3(O)o and the symmetric space E6 / F4. 
●	 E7 corresponds to 27-dim M-Theory, related to the Jordan algebra J3(O) and the symmetric space E7 

file:///Phi2Pi/Users/tony/Documents/00000E6strings%20add/stringbraneStdModel.html (14 of 16) [7/4/2004 1:19:34 PM] 



E6, Strings, Branes, and the Standard Model 

/ E6 x U(1). 
●	 E8 corresponds to 28-dim F-Theory, related to the Jordan algebra J4(Q) and the symmetric space E8 / 

E7 x SU(2). 

Note on Sextonions: 

I am not yet clear about how the Sextonionic E(7+(1/2)) works. It was only recently developed by J. M. Landsberg and Laurent 
Manivel in their paper "The sextonions and $E_{7\frac 12}$" at math.RT/0402157. Of course, the Sextonion algebra is not a 
real division algebra, but it does have interesting structure. In their paper, Landsberg and Manivel say: 

"... We fill in the "hole" in the exceptional series of Lie algebras that was observed by Cvitanovic, Deligne, 
Cohen and deMan. More precisely, we show that the intermediate Lie algebra between $E_7$ and $E_8$ 
satisfies some of the decomposition and dimension formulas of the exceptional simple Lie algebras. A key role 
is played by the sextonions, a six dimensional algebra between the quaternions and octonions. Using the 
sextonions, we show simliar results hold for the rows of an expanded Freudenthal magic chart. We also obtain 
new interpretations of the adjoint variety of the exceptional group $G_2$. ... 

... the orthogonal space to a null-plane U, being equal to the kernel of a rank-two derivation, is a six-

dimensional subalgebra of O. ...
 

... The decomposition ... into the direct sum of two null-planes, is unique. ...[this]... provides an interesting 
way to parametrize the set of quaternionic subalgebras of O. ...". 

Some possibly related facts of which I am aware include: 

●	 The set of Quaternionic subalgebras of Octonions = SU(3) = G2 / Spin(4). 
●	 G2 / SU(3) = S6 is almost complex but not complex and is not Kaehler. Its almost complex structure is not integrable. 

See chapter V of Curvature and Homology, rev. ed., by Samuel I. Goldberg (Dover 1998). 
●	 It may be that the sextonions and S6 are related to Spin(4) as the 6-dim conformal vector space of SU(2,2) = Spin(2,4) 

is related to 4-dim Minkowski space. 

Note on the Monster: 

The 26 dimensions of String Theory might be related to the 26 Sporadic Finite Simple Groups, the largest of which, the 
Monster, has about 8 x 10^53 elements. If you use positronium (electron-positron bound state of the two lowest-nonzero-mass 
Dirac fermions) as a unit of mass Mep = 1 MeV, then it is interesting that the product of the squares of the Planck mass Mpl = 
1.2 x 10^22 MeV and W-boson mass Mw = 80,000 MeV gives ( ( Mpl/Mep )( Mw/Mep) )^2 = 9 x 10^53 which is roughly the 
Monster order. Maybe the Monster shows how, in the world of particle physics, "big" things like Planck mass and W-bosons 
are related to "little" (but not zero-mass) things like electrons and positrons, thus giving you some persepective on the world of 
fundamental particles. 

This paper is also at CERN-CDS-EXT-2004-031 
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July 2004 note by Frank D. (Tony) Smith, Jr., on 

Sporadic Finite Groups 

The 26 Sporadic Finite Groups correspond to the 26 dimensions of J3(O)o, the traceless 3x3 Hermitian Octonionic matrices,

 a Os+ Ov
 

Os+* b Os-


Ov* Os-* -a-b
 

as follows: 

The 8 red groups correspond to the 8-dim octonionic Os+, the 8 green groups correspond to the 8-dim octonionic Os-, the 

4+4=8 blue groups correspond to the 4+4=8-dim octonionic Ov, and the 2 black groups correspond to a and b. 


The 8 + 8 + 4 = 20 groups above the dashed --- line correspond to the Monster Family, as they are all part of the Monster 

Group F1. 


Here are 3 tables: 


●	 Involvements among the Sporadic Finite Simple Groups, from A Brief Introduction to the Finite Simple Groups, by 
Robert L. Griess, Jr., in Vertex Operators in Mathematics and Physics - Proceedings of a Conference November 10-17, 
1983 (Springer-Verlag 1984), and from Sporadic Groups, by Michael Aschbacher (Cambridge 1994); 

●	 Orders of the Sporadic Finite Simple Groups, from The Classification of the Finite Simple Groups, by Daniel 
 
Gorenstein, Richard Lyons, and Ronald Solomon, (AMS 1994); and
 

●	 a combined table of both Involvements and Orders. 

See also the Atlas of Sporadic Groups at http://web.mat.bham.ac.uk/atlas/v2.0/spor/ on the web. 

F1
 
F2 in F1
 
F3 in F1 F2
 
F5 in F1 F2
 
F7 in F1 Fi24
 

Fi24 in F1
 
Fi23 in F1 F2 Fi24
 
Fi22 in F1 F2 Fi24 Fi23
 

Co1 in F1 
Co2 in F1 F2 Co1 
Co3 in F1 Co1 
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M24 in F1 Fi24 Co1 J4 ?in F2 ? 
M23 in F1 F2 Fi24 Fi23 Co1 Co2 Co3 M24 J4 
M22 in F1 F2 F5 Fi24 Fi23 Fi22 Co1 Co2 Co3 M24 M23 Mc HS J4 Ly 
M12 in F1 F2 F5 Fi24 Fi23 Fi22 Co1 Co3 M24 Suz J4 
M11 in F1 F2 F5 Fi24 Fi23 Fi22 Co1 Co2 Co3 M24 M23 M12 Suz Mc HS ON 
J4 Ly 

Suz in F1 Co1 
J2 in F1 Co1 Suz ?in F2 Fi24 Fi23 ? 
Mc in F1 F2 Co1 Co2 Co3 Ly 
HS in F1 F2 F5 Co1 Co2 Co3 

ON 
J1 in ON ?in F1 F2 ? also in G2(11) 
J3 also in E6(4) 
Ru also in E7(5) 

J4 
Ly 

Primes below 72 not used in sporadic finite groups: 53 61 

F1 2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31 41 47 59 71 
F2 2^41 3^13 5^6 7^2 11 13 17 19 23 31 47 
F3 2^15 3^10 5^3 7^2 13 19 31 
F5 2^14 3^6 5^6 7 11 19 
F7 2^10 3^3 5^2 7^3 17 

Fi24 2^21 3^16 5^2 7^3 11 13 17 23 29 
Fi23 2^18 3^13 5^2 7 11 13 17 23 
Fi22 2^17 3^9 5^2 7 11 13 

Co1 2^21 3^9 5^4 7^2 11 13 23 
Co2 2^18 3^6 5^3 7 11 23 
Co3 2^10 3^7 5^3 7 11 23 

M24 2^10 3^3 5 7 11 23 
M23 2^7 3^2 5 7 11 23 
M22 2^7 3^2 5 7 11 
M12 2^6 3^3 5 11 
M11 2^4 3^2 5 11 

Suz 2^13 3^7 5^2 7 11 13 
J2 2^7 3^3 5^2 7 
Mc 2^7 3^6 5^3 7 11 
HS 2^9 3^2 5^3 7 11 
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ON 2^9 3^4 5 7^3 11 19 31 
J1 2^3 3 5 7 11 19 
J3 2^7 3^5 5 17 19 
Ru 2^14 3^3 5^3 7 13 29 

J4 2^21 3^3 5 7 11^3 23 29 31 37 41 43 47 59 71 
Ly 2^8 3^7 5^6 7 11 31 37 67 

Primes below 72 not used in sporadic finite groups: 53 61 
 

F1
 
2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31 41 47 59 
 71 

F2 in F1
 
2^41 3^13 5^6 7^2 11 13 17 19 23 31 47
 

F3 in F1 F2
 
2^15 3^10 5^3 7^2 13 19 31
 

F5 in F1 F2
 
2^14 3^6 5^6 7 11 19 
 

F7 in F1 Fi24
 
2^10 3^3 5^2 7^3 17 
 

Fi24 in F1
 
2^21 3^16 5^2 7^3 11 13 17 23 29 
 

Fi23 in F1 F2 Fi24
 
2^18 3^13 5^2 7 11 13 17 23 
 

Fi22 in F1 F2 Fi24 Fi23
 
2^17 3^9 5^2 7 11 13 
 

Co1 in F1
 
2^21 3^9 5^4 7^2 11 13 23 
 

Co2 in F1 F2 Co1
 
2^18 3^6 5^3 7 11 23 
 

Co3 in F1 Co1
 
2^10 3^7 5^3 7 11 23 
 

M24 in F1 Fi24 Co1 J4 ?in F2 ?
 
2^10 3^3 5 7 11 23 
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M23 in F1 F2 Fi24 Fi23 Co1 Co2 Co3 M24 J4 
2^7 3^2 5 7 11 23 

M22 in F1 F2 F5 Fi24 Fi23 Fi22 Co1 Co2 Co3 M24 M23 Mc HS J4 Ly 
2^7 3^2 5 7 11 

M12 in F1 F2 F5 Fi24 Fi23 Fi22 Co1 Co3 M24 Suz J4 
2^6 3^3 5 11 

M11 in F1 F2 F5 Fi24 Fi23 Fi22 Co1 Co2 Co3 M24 M23 M12 Suz Mc HS ON 
J4 Ly 
2^4 3^2 5 11 

Suz in F1 Co1 
2^13 3^7 5^2 7 11 13 

J2 in F1 Co1 Suz ?in F2 Fi24 Fi23 ? 
2^7 3^3 5^2 7 

Mc in F1 F2 Co1 Co2 Co3 Ly 
2^7 3^6 5^3 7 11 

HS in F1 F2 F5 Co1 Co2 Co3 
2^9 3^2 5^3 7 11 

ON 
2^9 3^4 5 7^3 11 19 31 

J1 in ON ?in F1 F2 ? also in G2(11) 
2^3 3 5 7 11 19 

J3 also in E6(4) 
2^7 3^5 5 17 19 

Ru also in E7(5) 
2^14 3^3 5^3 7 13 29 

J4 
2^21 3^3 5 7 11^3 23 29 31 37 41 43 47 59 71 

Ly 
2^8 3^7 5^6 7 11 31 37 67 
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E6, Strings, Branes, and the Standard Model 

Orbifolding E6 String Theory
 

In CERN-CDS-EXT-2004-031, E6, Strings, Branes, and the Standard Model, the 5-graded Graded Lie 
Algebra of the 78-dimensional exceptional Lie algebra 

E6 = g(-2) + g(-1) + g(0) + g(1) + g(2) = 

= 8-dim + 16-dim + ( Spin(8) + R + R ) + 16-dim + 8-dim = 

= 8-complex-dim + 16-complex-dim + ( Spin(8) + R + R ) 

provides a physical interpretation of the 26 dimensions of String Theory. 

Of the 26 dimensions of String Theory, 2 correspond to complex structure of E6, 8 correspond to 4
dimensional SpaceTime and 4-dimensional Internal Symmetry Space, and 16 = 8+8 represent 8 first-
generation fermion particles and 8 first-generation antiparticles. 

Although the 8 SpaceTime and Internal Symmetry Space dimensions can be thought of as, at least 
approximately at scales much larger than the Planck length, being continuous, 

the 16 = 8+8 fermion particles and antiparticles are clearly 16 = 8+8 discrete things, and their 
representation as such requires discretization of the corresponding 16 dimensions of 26-dimensional 
String Theory, which is accomplished by Orbifolding. The purpose of this paper is to describe the 
geometry of such Orbifolding. 

Begin by looking at the root vector structure of E6: 

the 6-dimensional polytope formed by the root vectors of the Lie algebra E6 has 72 vertices. A 2
dimensional projection, by Peter McMullen, 
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E6, Strings, Branes, and the Standard Model 

has 72 vertices in sets of 12 on 4 concentric circles, 2 of which (white centers) are double (one vertex 
behind another). The 6-dimensional 72-vertex Root Vector Diagram of E6 can be constructed from the 4
dimensional 24-vertex 24-cell Root Vector Diagram of D4 by adding to it the following: 

●	 a 5th dimension, with an 8-vertex 4-dim hyperoctahedron cross polytope above in the 5th 
dimension, and another 8-vertex 4-dim hyperoctahedron cross polytope below in the 5th 
dimension, to get a 40-vertex Root Vector Diagram of D5; and 

●	 a 6th dimension, with, instead of adding to it hyperoctahedra cross polytopes, adding to it a 16
vertex 5-dim hemi-hypercube (half of the 2^5 = 32 vertices of a 5-dim hypercube) above in the 
6th dimension, and a 16-vertex 5-dim hemi-hypercube (the other half of the 2^5 = 32 vertices of a 
5-dim hypercube) below in the 6th dimension. 

This construction is the first three stages of the 5-stage construction of the E8 Root Vector Diagram, 
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E6, Strings, Branes, and the Standard Model 

that is, proceeding from the left in the above image, the D4 24-cell, the two D5 hyperoctahedra cross 
polytopes, and the 5-dim hypercube. 

The 32 vertices of the 5-dim hypercube correspond to the 16 complex (32 real) dimensions of the 
symmetric space E6 / D5xU(1), corresponding to a bounded complex domain whose Shilov boundary is 
an 8 complex (16 real) dimensional non-tube-type domain.

 Here (adapated from an image on a johnh web page) is an image of a 5-dim hypercube 
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E6, Strings, Branes, and the Standard Model 

in which you can see the graded structure of its vertices - 1 (top yellow), 5 (blue), 10 (yellow), 10 (blue), 
5 (yellow), and 1 (bottom blue). 

Divide the 32 vertices into two sets of 16 
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E6, Strings, Branes, and the Standard Model 

each of which corresponds to a 16-vertex 4-dimensional hypercube, whose vertices have graded structure 
1, 4, 6, 4, 1. 

Now look at one of the 4-dimensional hypercubes (call it the +hypercube) 
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E6, Strings, Branes, and the Standard Model 

and notice that it is made up of two 3-dimensional cubes (one shown with circle vertices, the other shown 
with square vertices. 

In CERN-CDS-EXT-2004-031, E6, Strings, Branes, and the Standard Model, orbifolding to discretize 
fermion particles and antiparticles corresponding to the 16-vertex +hypercube is done this way: 

"... To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the 
Octonionic O+ space, orbifold it by the 16-element discrete multiplicative group Oct16 = 
{+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-
J,-K,+1,+i,+j,+k,+E,+I,+J,+K}. 

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion 
particles {neutrino, red up quark, green up quark, blue up quark, electron, red down quark, 
green down quark, blue down quark} located on the past D7 layer of D8. [These 8 can be 
taken to be the cube 
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with 8 circle vertices.] 

Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental 
fermion particles {neutrino, red up quark, green up quark, blue up quark, electron, red 
down quark, green down quark, blue down quark} located on the future D7 layer of D8. 
[These 8 can be taken to be the cube with 8 circle vertices.] ...". 

A geometrical picture of the Orbifolded 8-dimensional fermionic first-generation particle 
representation space as 8 of the 26 dimensions of String Theory comes from looking at the 
organization of the 16 vertices of the 4-dimensional +hypercube. Each of its two 8-vertex 3
dimensional cubes can be seen as two 3-dimensional octahedron cross-polytopes

 or also as one 4-dimensional hyperoctahedron cross-polytope 
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E6, Strings, Branes, and the Standard Model 

Therefore, the 16 vertices of the 4-dimensional +hypercube, made up of the two 8-vertex 3
dimensional cubes taken together, can be seen as a 4-dimensional hyperoctahedron cross-polytope in one 
4-dimensional space plus a second 4-dimensional hyperoctahedron cross-polytope in a second 4
dimensional space,

 or also as one 16-vertex 8-dimensional hyperoctahedron cross-polytope. 

Therefore: 
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Orbifolding 8-dimensional O+ Octonionic space by the 16-element discrete multiplicative group 
Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} produces an orbifold that looks like an 8

dimensional cross polytope with 16 vertices/corners. 

The geometry related to the other 16 vertices of the 5-dimensional 32-vertex hypercube, the 4
dimensional -hypercube, and the first-generation fermion antiparticles, is similar. 

Note that: 

in the Octonionic orbifold {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} 8-dimensional cross polytope with 
16 corners (vertices) 

each + vertex (say, +i) is the singularity representative of the segment [0,+i] 

which in turn represents the +i component part of all of the orbifold with nonzero +i coordinate 

which in turn by extension to the full line (-oo, -i, 0, +i, oo) and by triality automorphism among 
the three octonionic spaces O+ representing first-generation fermion particles, O- representing 
first-generation fermion antiparticles, and Ov 8-dimensional spacetime, has a global connection 

with all of 8-dimensional spacetime 

which is consistent with the fact that 

Fermions - quaternions - have a Dirac belt trick type connection with global spacetime. 

Tony's Home Page 
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Abstract 

E6, an  exceptional Lie algebra, contains generators with spinor
 
fermionic characteristics, providing a way to include fermions
 
in string theory without 1-1 boson-fermion supersymmetry.
 
E6 graded structure E6 = g(−2) + g(−1) + g(0) + g(1) + g(2)
 
can be used to construct a physically realistic representation of the
 
26-dimensions of string theory in which strings are interpreted
 
as world-lines in a Many-Worlds quantum picture.
 
This paper describes the construction step-by-step.
 
The resulting physical interpretation is consistent with
 
the physics model described in physics/0207095 [8] .
 



Contents 

1 String Theory, Exceptional Lie Algebra E6 and Fermions 2
 
1.1 26-dim Traceless Jordan J3(O)o and Exceptional Lie algebra E6 2
 
1.2	 E6 as a 5-graded Lie algebra . . . . . . . . . . . . . . . . . . .  4 
 
1.3	 E6 and 28 gauge bosons, 8-dim spacetime and 8 sets of fermion
 

particles and antiparticles . . . . . . . . . . . . . . . . . . . .  5 
 
1.4	 4-dim Internal Symmetry Space and 4-dim Physical Spacetime 6
 

2 Strings, Branes, and the Standard Model	 7
 
2.1 Step 1 - 26-dim J3(O)o . . . . . . . . . . . . . . . . . . . . . .  12  
  
2.2	 Step 2 - D3 of Quaternionic substructure of Octonionic space . 12
 
2.3	 Step 3 - Compactify 4-dim Internal Symmetry Space and make
 

D7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12  
  
2.4	 Step 4 - Orbifold to discretize time and make D8 . . . . . . .  12  
  
2.5	 Step 5 - Orbifold to discretize fermion particles . . . . . . . .  13  
  
2.6	 Step 6 - Orbifold to discretize fermion anti-particles . . . . . .  14  
  
2.7	 Step 7 - Strings as world-lines . . . . . . . . . . . . . . . . . .  15  
  
2.8	 Step 8 - Fundamental lattice structure . . . . . . . . . . . . .  15  
  
2.9	 Step 9 - r coinciding D-branes give a U (r) gauge group . . . .  15  
  
2.10 Step 10 - Components normal to the D-brane . . . . . . . . .  16  
  
2.11 Step 11 - Conformal gravity of I. E. Segal . . . . . . . . . . . .  16  
  
2.12 Step 12 - Exceptional Lie algebras E6, E7 and E8 . . . . . . .  17  
  

3 Notes	 18
 
3.1 Note on Sextonions . . . . . . . . . . . . . . . . . . . . . . . .  18  
  
3.2 Note on the Monster . . . . . . . . . . . . . . . . . . . . . . .  19  
  

1
 



1	 String Theory, Exceptional Lie Algebra E6 

and Fermions 

As usually formulated string theory works in 26 dimensions, but deals only 
with bosons and so is called bosonic string theory. 

Superstring theory as usually formulated introduces fermions through a 
1-1 supersymmetry between fermions and bosons, resulting in a reduction of 
spacetime dimension from 26 to 10. 

Pierre Ramond says in his paper Algebraic Dreams at hep-th/0112261 [5] 
: 

. . .  M-theory and Superstring theories . . . are the only examples 
of theories where . . . union . . . [of]. . . space-time symmetries and 
internal symmetries appears possible . . . 

The purpose of this paper is to construct a counterexample to that state
ment by using the structure of E6 to build a string theory without 1-1 super-
symmetry that nevertheless describes both Gravity and the Standard Model, 
thus converting Pierre Ramond’s Algebraic Dream into an Algebraic Reality. 

1.1	 26-dim Traceless Jordan J3(O)o and Exceptional 
Lie algebra E6 

In the same paper, Algebraic Dreams at hep-th/0112261 [5], Pierre Ramond 
describes the E6 structure that is used herein to construct a physically real
istic string theory that, without 1-1 supersymmetry, describes Gravity and 
the Standard Model. Pierre Ramond says: 

. . .  Nature shows that space-time symmetries with dynamics asso
ciated with gravity, and internal symmetries with their dynamics 
described by Yang- Mills theories, can coexist peacefully. How 
does She do it? . . . 

Nature relishes unique mathematical structures. . . . 
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The Exceptional Algebras are most unique and beautiful among 
Lie Algebras, and no one should be surprised if Nature uses them. 
. . .  

The use of exceptional groups to describe space-time symmetries 
has not been as fruitful [as the use of classical groups] . . . One 
obstacle has been that exceptional algebras relate tensor and 
spinor representations of their orthogonal subgroups, while Spin-
Statistics requires them to be treated differently. . . . 

The traceless Jordan matrices [ J3(O)o ] . . . (3 × 3) traceless oc
tonionic hermitian matrices, each labelled by 26 real parameters 
. . .  span the 26 representation of [ the exceptional Lie algebra ] 
F4 . One can supplement the F4 transformations by an addi
tional 26 parameters . . . leading to a group with 78 parameters. 
These extra transformations are non-compact, and close on the 
F4 transformations, leading to the exceptional group E6(−26). The 
subscript in parenthesis denotes the number of non-compct minus 
the number of compact generators. . . . 

The construction of this paper uses the exceptional Lie algebra E6(−26), 
which I denote by E6, to introduce fermions into string theory in an un
conventional way, based on the exceptional E6 relations between bosonic 
vectors/bivectors and fermionic spinors, in which 16 of the 26 dimensions are 
seen as orbifolds whose 8 + 8 singularities represent first-generation fermion 
particles and antiparticles. 

The exceptional E6 relations between bosonic vectors/bivectors and fermionic 
spinors do not establish a 1-to-1 fermion-boson supersymmetry, but do es
tablish an 8-to-28 supersymmetry between first generation fermion particle-
antiparticle types and bivector gauge bosons in an 8-dimensional spacetime 
that, at the low energies of our Earthly human experiments, reduces to a 
4-dimensional Internal Symmetry Space and a 4-dimensional Physical Space-
time. Details can be found in physics/0207095 [8] . I call the supersymmetry 
due to E6 structure a subtle supersymmetry, to distinguish it from the simple 
1-1 supersymmetry that is now widely used. 
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This structure allows string theory to be physically interpreted as a theory 
of interaction among world-lines in the Many-Worlds. 

1.2 E6 as a 5-graded Lie algebra 

According to Soji Kaneyuki, in Graded Lie Algebras, Related Geometric 
Structures, and Pseudo-hermitian Symmetric Spaces, which is Part II of 
the book Analysis and Geometry on Complex Homogeneous Domains, by 
Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos 
(Birkhauser 2000) [2] , 

E6 can be seen as a Graded Lie Algebra with 5 grades: 

g = E6 = g(−2) + g(−1) + g(0) + g(1) + g(2) 

g(0) = so(8) + R + R 
dimRg(−1) = dimRg(1) = 16 = 8  +  8  

dimRg(−2) = dimRg(2) = 8  

g(0) = so(8)+ 28 gauge bosons 
+R + R 26 − dim string 

dimRg(−1) = 16 = 8  +  8  spacetime 
dimRg(−2) = 8  with J 3(O)o structure 

dimRg(1) = 16 = 8  +  8  Complexif ication 
dimRg(2) = 8 of J 3(O)o structure 

The E6 GLA has Even Subalgebra gE (Bosonic) and Odd Part gO (Fermionic): 

BOSON IC FERM  I  0NIC  
gE = g(−2) + g(0) + g(2) gO = g(−1) + g(1) 
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1.3	 E6 and 28 gauge bosons, 8-dim spacetime and 8 
sets of fermion particles and antiparticles 

The graded structure of E6 describes 28 gauge bosons acting in an 8-dimensional 
spacetime containing 8 types of fermion particles and 8 corresponding an
tiparticles. The spacetime and fermion representation space are complex 
manifolds, but their Shilov boundaries are relevant to physical phenomena 
as described in physics/0207095 [8] . 

BOSONIC  structure Physical Interpretation 
g(0) = so(8) 28 gauge bosons 

+R + R 1 + 1  − dim M any − Worlds degrees of f reedom 
dimRg(−2) = 8  8 − dim spacetime 

Complexif ication of 
dimRg(2) = 8  8 dim of spacetime


FERM IONIC  structure

dimRg(−1) = 16 = 8  +  8  = 


= 8 
 8 − dim f ermion Orbif old 
+ 
8 8 − dim antif ermion Orbif old


dimRg(1) = 16 = 8 + 8  = 
 Complexif ication of 
= 8  8 − dim f ermion Orbif old 
+ and 
8 8 − dim antif ermion Orbif old 

5
 



1.4	 4-dim Internal Symmetry Space and 4-dim Physi
cal Spacetime 

Dimensional Reduction of 8-dim spacetime to 4-dim Internal Symmetry Space 
plus 4-dim Physical Spacetime by picking a Quaternionic substructure of Oc
tonionic structure produces 3 generations of fermion particles and antiparti
cles. Details of the process are in physics/0207095 [8] . 

BOSONIC  structure Physical Interpretation 

16 − dim Conf ormal U (2, 2) 
g(0) = so(8) + 

12 − dim SU (3)xSU (2)xU (1) 
+R + R 1 + 1  − dim M any − Worlds degrees of f reedom 

dimRg(−2) = 8 =  
= 4  4 − dim P hysical Spacetime 
+ 
4 4 − dim Internal Symmetry Space 

dimRg(2) = 8 =  Complexif ication 
= 4  of 4 − dim P hysical Spacetime 
+ and 
4 4 − dim Internal Symmetry Space


FERM IONIC  structure
 3 − generation structure of

dimRg(−1) = 16 = 8  +  8  = 


= 8 
 8 − dim f ermion Orbif old 
+ 
8 8 − dim antif ermion Orbif old


dimRg(1) = 16 = 8 + 8  = 
 Complexif ication of 
= 8  8 − dim f ermion Orbif old 
+ and 
8 8 − dim antif ermion Orbif old 
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2 Strings, Branes, and the Standard Model 

The E6 Structure described in Section 1 allows construction of a realistic 
string theory. 

The construction was motivated by a March 2004 sci.physics.research 
thread Re: photons from strings? [6] 
in which: 

John Baez asked [6] 

. . .  has anyone figured out a way to . . . start with string theory 

. . .  to get just photons on Minkowski spacetime . . . ? 

Lubos Motl noted [6] 

. . .  string theory always contains gravity . . . Gravity is always con
tained as a vibration of a closed string, and closed strings can 
always be created from open strings . . . 

Urs Schreiber said [6] 

. . .  the low energy effective worldsheet theory of a single flat D3 
brane of the bosonic string is, to lowest nontrivial order, just U (1) 
gauge theory in 4D . . . 

Aaron Bergman noted [6] 

. . .  there are a bunch of scalars describing the transverse fluctua
tions of the brane . . . 

Urs Schreiber said [6] 
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. . .  I  guess that’s why you have to put the brane at the singularity 
of an orbifold if you want to get rid of the scalars . . . if the number 
of dimensions is not an issue the simplest thing probably would 
be to consider the single space-filling D25 brane of the bosonic 
string. This one does not have any transverse fluctuations and 
there is indeed only the U(1) gauge field . . . 

Aaron Bergman replied [6] 

. . .  Unfortunately, there’s a tadpole in that configuration. You 
need 8192 D25 branes to cancel it. . . . 

Lubos Motl pointed out the existence of brane structures other than mass
less vectors, saying [6] 

. . .  A  D-brane contains other massless states, e.g. the transverse 
scalars (and their fermionic superpartners). It also contains an 
infinite tower of excited massive states. Finally, a D-brane in 
the full string theory is coupled to the bulk which inevitably con
tains gravity as well as other fields and particles. . . . N coincident 
D-branes carry a U(N) gauge symmetry (and contain the appro
priate gauge N2 bosons, as you explained). Moreover, if this stack 
of N D-branes approaches an orientifold, they meet their mirror 
images and U(N) is  extended to O(2N) or  USp(2N). The brane 
intersections also carry new types of matter - made of the open 
strings stretched from one type of brane to the other - but these 
new fields are *not* gauge fields, and they don’t lead to new gauge 
symmetries. For example, there are scalars whose condensation is 
able to join two intersecting D2-branes into a smooth, connected, 
hyperbolically shaped objects (D2-branes). . . . the number of D
branes can be determined or bounded by anomaly cancellation 
and similar requirements. For example, the spacetime filling D9
branes in type I theory must generate the SO(32) gauge group, 
otherwise the theory is anomalous. (There are other arguments 
for this choice of 16+16 branes, too.) . . . 
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Motivated by the above remarks, this paper constructs a specific example 
of a String Theory with E6 structure containing gravity and the U(1) ×
SU(2) × SU(3) Standard Model. 

As to how the simple model is affected by some of the complications 
mentioned by Lubos Motl: 

•	 Transverse scalars are taken care of by Orbifolding as suggested by Urs 
Schreiber. 

•	 Fermionic superpartners are taken care of by not using simple 1-1 
fermion-boson supersymmetry. 

•	 The infinite tower of excited massive states is related to Regge trajecto
ries which in turn are related to interactions among strings considered 
as world-lines in the Many-Worlds. 

•	 Bulk gravity is included. 

There are no orientifolds. • 

•	 Open strings from one brane to another, as vacuum loops, look like 
exchange of closed loops and are related to gravity among branes and 
the Bohm-type quantum potential. 

Scalar condensates are related to Dilatons which in turn are related • 
to interactions among strings considered as world-lines in the Many-
Worlds. 

•	 I have not fully investigated all potential anomaly problems. 

Further, string theory Tachyons are related to interactions among strings 
considered as world-lines in the Many-Worlds. 

In short, the complications, with the possible exception of some anoma
lies, are either taken care of in the construction of the model or are useful 
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in describing the Bohm-type quantum potential interactions among strings 
considered as world-lines in the Many-Worlds. 

Here is some further background, from Joseph Polchinski’s book String 
Theory vol. 1 (Cambridge 1998), in Chapter 8 and the Glossary [4] : 

. . .  a .  . .  D-brane . . . [is] . . . a dynamical object . . . a flat hyper

plane . . . [for which] . . . a certain open string state corresponds to

fluctuation of its shape . . .


A D25-brane fills space, so the string endpoint can be anywhere

. . .  
  

When no D-branes coincide there is just one massless vector on
 
each, giving the gauge group U (1)n in all.
 

If r D-branes coincide, there are new massless states because

string that are stretched between these branes can have vanishing

length . . . Thus, there are r2 vectors, forming the adjoint of a U(r)

gauge group. . . . there will also be r2 massless scalars from the

components normal to the D-brane. . . .


The massless fields on the world-volume of a Dp-brane are a U(1)

vector plus 25 - p world-brane scalars describing the fluctuations.

. . .  The fields on the brane are the embedding Xu(x) and the gauge

field Aa(x) . . . 


For n separated D-branes, the action is n copies of the action for

a single D-brane. . . . when the D-branes are coincident there are


2n rather than n massless vectors and scalars on the brane . . . 

The fields Xu(x) and Aa(x) will now be nxn matrices . . . 

the gauge field . . . becomes a non-Abelian U(n) gauge field . . . 

the collectives coordinates . . . Xu . . .  for the embedding of n D
branes in spacetime are now enlarged to n×n matrices. This ’non
commutative geometry’ . . . [may be] . . . an important hint about 
the nature of spacetime. . . . 

[an] . . . orbifold . . . 

(noun) . . . [is] . . . a coset space M/H, where H is a group of discrete 
symmetries of a manifold M. The coset is singular at the fixed 
points of H . . . 
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(verb) . . . [is] . . . to produce such a . . . string theory by gauging H 
. . .  

To determine the actual value of the D-brane tension . . . Consider 
two parallel Dp-branes . . . [They] . . . can feel each other’s presence 
by exchanging closed strings . . . [which is equivalent to] . . . a vac
uum loop of an open string with one end on each D-brane . . . The 
. . .  analogous . . . field theory graph . . . is the exchange of a single 
graviton or dilaton between the D-branes . . . 
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Here, step-by-step, is the String/Brane construction: 

2.1	 Step 1 - 26-dim J3(O)o 

Consider the 26 Dimensions of String Theory as the 26-dimensional traceless 
part J3(O)o of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian 
Octonion matrices. 

	  
a O+ Ov 

	  	  	   O† b O 	 (1) +	  	 
− 

 	  

O† O†
v − −a − b 

where Ov, O+, and O- are in Octonion space with basis 1,i,j,k,E,I,J,K 
and a and b are real numbers with basis 1 of the 27-dimensional Jordan 
algebra J3(O) of 3x3 Hermitian Octonion matrices. 

2.2	 Step 2 - D3 of Quaternionic substructure of Octo
nionic space 

Take Urs Schreiber’s D3 brane to correspond to the Imaginary Quaternionic 
associative subspace spanned by i,j,k in the 8-dimenisonal Octonionic Ov 
space. 

2.3	 Step 3 - Compactify 4-dim Internal Symmetry Space 
and make D7 

Compactify the 4-dimensional co-associative subspace spanned by E,I,J,K in 
the Octonionic Ov space as a CP 2 = SU(3)/U(2), with its 4 world-brane 
scalars corresponding to the 4 covariant components of a Higgs scalar. 

Add this subspace to D3, to get D7. 

2.4	 Step 4 - Orbifold to discretize time and make D8 

Orbifold the 1-dimensional Real subspace spanned by 1 in the Octonionic Ov 
space by the discrete multiplicative group Z2 = -1,+1, with its fixed points 
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-1,+1 corresponding to past and future time. This discretizes time steps and 
gets rid of the world-brane scalar corresponding to the subspace spanned by 
1 in  Ov. It also gives our brane a 2-level timelike structure, so that its past 
can connect to the future of a preceding brane and its future can connect to 
the past of a succeeding brane. 

Add this subspace to D7, to get D8.
 
D8, our basic Brane, looks like two layers (past and future) of D7s.
 
Beyond D8 our String Theory has 26 - 8 = 18  dimensions, of which 25 -
 

8 have corresponding world-brane scalars: 

•	 8 world-brane scalars for Octonionic O+ space; 

•	 8 world-brane scalars for Octonionic O- space; 

•	 1 world-brane scalars for real a space; and 

•	 1 dimension, for real b space, in which the D8 branes containing space-
like D3s are stacked in timelike order. 

2.5 Step 5 - Orbifold to discretize fermion particles 

To use Urs Schreiber’s idea 
to get rid of the world-brane scalars corresponding to the Octonionic O+ 
space, orbifold it by the 16-element discrete multiplicative group 
Oct16 = +/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K to 
reduce O+ to 16 singular points -1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K. 

•	 Let the 8 O+ singular points -1,-i,-j,-k,-E,-I,-J,-K correspond to the 
fundamental fermion particles 
neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark 
located on the past D7 layer of D8. 

•	 Let the 8 O+ singular points +1,+i,+j,+k,+E,+I,+J,+K correspond 
to the fundamental fermion particles 
neutrino, red up quark, green up quark, blue up quark, 
electron, red down quark, green down quark, blue down quark 
located on the future D7 layer of D8. 
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This gets rid of the 8 world-brane scalars corresponding to O+, and leaves: 

•	 8 world-brane scalars for Octonionic O- space; 

•	 1 world-brane scalars for real a space; and 

•	 1 dimension, for real b space, in which the D8 branes containing space-
like D3s are stacked in timelike order. 

2.6 Step 6 - Orbifold to discretize fermion anti-particles 

To use Urs Schreiber’s idea to get rid of the world-brane scalars corresponding 
to the Octonionic O- space, orbifold it by the 16-element discrete multiplica
tive group 
Oct16 = +/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K to 
reduce O- to 16 singular points -1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K. 

•	 Let the 8 O- singular points -1,-i,-j,-k,-E,-I,-J,-K correspond to the fun
damental fermion anti-particles 
anti-neutrino, red up anti-quark, green up anti-quark, blue up anti
quark, 
positron, red down anti-quark, green down anti-quark, blue down anti
quark 
located on the past D7 layer of D8. 

•	 Let the 8 O- singular points +1,+i,+j,+k,+E,+I,+J,+K correspond to 
the fundamental fermion anti-particles 
anti-neutrino, red up anti-quark, green up anti-quark, blue up anti
quark, 
positron, red down anti-quark, green down anti-quark, blue down anti
quark 
located on the future D7 layer of D8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves: 

•	 1 world-brane scalars for real a space; and 

•	 1 dimension, for real b space, in which the D8 branes containing space-
like D3s are stacked in timelike order. 
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2.7	 Step 7 - Strings as world-lines 

Let the 1 world-brane scalar for real a space correspond to a Bohm-type 
Quantum Potential acting on strings in the stack of D8 branes. 

Interpret strings as world-lines in the Many-Worlds, short strings repre
senting virtual particles and loops. 

2.8	 Step 8 - Fundamental lattice structure 

Fundamentally, physics is described on HyperDiamond Lattice structures. 
There are 7 independent E8 lattices, each corresponding to one of the 7 

imaginary octionions. 
They can be described as iE8, jE8, kE8, EE8, IE8, JE8, KE8. 
Further, an 8th naturally related, but dependent, E8 lattice corresponds 

to the real octonions and can be described as 1E8. 
Give each D8 brane structure based on Planck-scale E8 lattices so that 

each D8 brane is a superposition/intersection/coincidence of the eight E8 

lattices. 

2.9	 Step 9 - r coinciding D-branes give a U(r) gauge 
group 

Since J. Polchinski says [4] 

. . . If  r	 D-branes coincide . . . there are r2 vectors, forming the 
adjoint of a U(r) gauge group. . . . 

make the following assignments: 

•	 a gauge boson emanating from D8 only from its 1E8 lattice is a U(1) 
photon; 

•	 a gauge boson emanating from D8 only from its 1E8, EE8 lattices is a 
U(2) weak boson; 

•	 a gauge boson emanating from D8 only from its IE8, JE8, KE8 lattices 
is a U(3) gluon. 
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Note that I do not consider it problematic to have U(2) and U(3) instead 
of SU(2) and SU(3) for the weak and color forces, respectively. For my 
reasoning, involving the global Standard Model group structure and the root 
vector structures of the Standard Model groups, see physics/0207095 [8] . 

2.10 Step 10 - Components normal to the D-brane 

Since Joseph Polchinski says [4] 

. . .  there will also be r2 massless scalars from the components nor
mal to the D-brane. . . . the collectives coordinates . . . Xu . . . for  
the embedding of n D-branes in spacetime are now enlarged to 
n × n matrices. This ’noncommutative geometry’ . . . [may be] 
. . .  an important hint about the nature of spacetime. . . . 

make the following assignment: 
The 8 × 8 matrices for the collective coordinates linking a D8 brane to 

the next D8 brane in the stack are needed to connect the eight E8 lattices of 
the D8 brane to the eight E8 lattices of the next D8 brane in the stack. 

We have now accounted for all the scalars, and, since, as Lubos Motl [6] , 

. . .  string theory always contains gravity . . . 

we have here at Step 10 a specific example of a String Theory containing 
gravity and the U(1) × SU(2) × SU(3) Standard Model. 

2.11 Step 11 - Conformal gravity of I. E. Segal 

We can go a bit further by noting that we have not described 
gauge bosons emanating from D8 from its 1E8, iE8, jE8, kE8 lattices. 

Therefore, make the following assignment: 

•	 a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8 lat
tices is a U(2, 2) conformal gauge boson. 

We have here at Step 11 a String Theory containing the Standard Model 
plus two forms of gravity: 
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•	 closed-string gravity and 

•	 conformal U(2, 2) = Spin(2, 4)xU(1) gravity plus conformal structures,
 
based on a generalized MacDowell-Mansouri mechanism.
 

I conjecture that those two forms of gravity are not only consistent, but 
that the structures of each will shed light on the structures of the other, and 
that the conformal structures are related to the conformal gravity ideas of 
I. E. Segal, set out in his book Mathematical Cosmology and Extragalac
tic Astronomy (Academic Press 1976) and in some other references given 
at web page http://www.innerx.net/personal/tsmith/SegalConf.html and re
lated pages [7]. 

2.12 Step 12 - Exceptional Lie algebras E6, E7 and E8 

Going a bit further leads to consideration of the exceptional E-series of Lie 
algebras, as follows: 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8 

lattices is a U(5) gauge boson related to Spin(10) and Complex E6. 

a gauge boson emanating from D8 only from its iE8, jE8, kE8, EE8, IE8, JE8, KE8 

lattices is a U(6) gauge boson related to Spin(12) and Quaternionic E7. 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8 

lattices is a U(7) gauge boson related to Spin(14) and possibly to Sextonionic 
E7 1 

2 
.
 

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8 

lattices is a U(8) gauge boson related to Spin(16) and OctonionicE8. 

These correspondences are based on the natural inclusion of U(N) in  
Spin(2N) and on Magic Square constructions of the E series of Lie algebras, 
roughly described as follows: 

•	 78-dim E6 = 45-dim Adjoint of Spin(10) + 32-dim Spinor of Spin(10) 
+ Imaginary of C; 
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•	 133-dim E7 = 66-dim Adjoint of Spin(12) + 64-dim Spinor of Spin(12) 
+ Imaginaries of Q; 

•	 248-dim E8 = 120-dim Adjoint of Spin(16) + 128-dim half-Spinor of 
Spin(16). 

Physically, 

•	 E6 corresponds to 26-dim String Theory,
 
related to traceless J3(O)o and the symmetric space E6/F4.
 

•	 E7 corresponds to 27-dim M-Theory, 
related to the Jordan algebra J3(O) and the symmetric space E7/E6 ×
U (1). 

•	 E8 corresponds to 28-dim F-Theory, related to 
the Jordan algebra J4(Q) and the symmetric space E8/E7 × SU (2). 

3 Notes 

3.1 Note on Sextonions 

I am  not yet clear about how the Sextonionic E7 1 
2

works. It was only recently 
developed by J. M. Landsberg and Laurent Manivel in their paper ”The
 
sextonions and E7 1 

2
” at  math.RT/0402157 [3]. Of course, the Sextonion
 

algebra is not a real division algebra, but it does have interesting structure. 
In their paper, Landsberg and Manivel say: 

. . .  We fill in the ”hole” in the exceptional series of Lie algebras 
that was observed by Cvitanovic, Deligne, Cohen and deMan. 
More precisely, we show that the intermediate Lie algebra be
tween E7 and E8 satisfies some of the decomposition and dimen
sion formulas of the exceptional simple Lie algebras. A key role is 
played by the sextonions, a six dimensional algebra between the 
quaternions and octonions. Using the sextonions, we show simliar 
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results hold for the rows of an expanded Freudenthal magic chart. 
We also obtain new interpretations of the adjoint variety of the 
exceptional group G2. .  . .  the orthogonal space to a null-plane 
U, being equal to the kernel of a rank-two derivation, is a six-
dimensional subalgebra of O. . . . The decomposition . . . into the 
direct sum of two null-planes, is unique. . . . [this] . . . provides an 
interesting way to parametrize the set of quaternionic subalgebras 
of O. . . . 

Some possibly related facts of which I am aware include: 

•	 The set of Quaternionic subalgebras of Octonions = SU (3) = G2/Spin(4). 

•	 G2/SU (3) = S6 is almost complex but not complex and is not Kaehler. 
Its almost complex structure is not integrable. 
See chapter V of Curvature and Homology, rev. ed., by Samuel I. 
Goldberg (Dover 1998) [1] . 

•	 It may be that the sextonions and S6 are related to Spin(4) as the 6
dim conformal vector space of SU (2, 2) = Spin(2, 4) is related to 4-dim 
Minkowski space. 

3.2 Note on the Monster 

The 26 dimensions of String Theory might be related to the 26 Sporadic 
Finite Simple Groups, the largest of which, the Monster, has about 8 ×
1053 elements. If you use positronium (electron-positron bound state of 
the two lowest-nonzero-mass Dirac fermions) as a unit of mass Mep = 1 
MeV, then it is interesting that the product of the squares of the Planck 
mass Mpl = 1.2 × 1022 MeV and W-boson mass Mw = 80,000 MeV gives 
((Mpl/Mep)(Mw /Mep))

2 = 9  × 1053 which is roughly the Monster order. 
Maybe the Monster shows how, in the world of particle physics, ”big” things 
like Planck mass and W-bosons are related to ”little” (but not zero-mass) 
things like electrons and positrons, thus giving you some persepective on the 
world of fundamental particles. 
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 Note added 18 July 2005:
 
Lubos Motl, in his blog entry Tachyons and the Big Bang  at http://motls.blogspot.com/ dated 13 July 2005, 
said: 
 "... closed string tachyons ... signal an instabilityof the whole spacetime ...
... closed string tachyons ... can be localized ifthey appear in a twisted sector of an orbifold ...
the twisted closed strings describe fields thatare localized at the origin ...
The tachyons condense near the tip which smears out the tip of the cone which makes the tip nice and round. ...".
 
 Closed string tachyons localized at an orbifold may be physically equivalent to what Schroer describes 
in http://xxx.lanl.gov/abs/hep-th/9908021 as "... any compactly localized operator applied to the vacuum 
generates clouds of pairs of particle/antiparticles, unless the system is free ..."
and to 
Dirac's 1938 Dirac-Lorentz equation model of the electron as described in pages 194-195 of 
Dirac: A Scientific Biography,by Helge Kragh (Cambridge 1990):
 "... Dirac explained that the strange behavior of electrons in this theory could be understood if  
the electron was thought of as an extended particlewith a nonlocal interior. 
He suggested that the point electron, embedded in its own radiation field, be interpreted as 
a sphere of radius a, where a is the distance within which an incoming pulse must arrive 
before the electron accelerates appreciably.
With this interpretation he showed that it was possible for a signal to be propagated faster than light 
through the interior of the electron. ... In spite of the appearance of superluminal velocities, 
Dirac's theorywas Lorentz-invariant. ...".
 
In short, if orbifolds are identified with fermion particles, 
then their localized tachyons can be physically interpreted as describing the virtual particle-antiparticle 
clouds that dress the fermion particles. 
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Quantum Consciousness 

Penrose-Hameroff Quantum Tubulin Electrons, 
 
Chiao Gravity Antennas, and Mead Resonance


Frank D. (Tony) Smith, Jr., Cartersville Georgia USA 

Abstract: 

Penrose and Hameroff have proposed that consciousness in the human brain may be based 
on gravitational interactions and quantum superposition states of electrons in tubulin cages 
in microtubules. 

Chiao has proposed experimental construction of a gravity antenna that might be 
analogous to tubulin caged electrons. 

Tegmark has criticized Penrose-Hameroff quantum consciousness, based on thermal 
decoherence of any such quantum superposition states. 

This paper briefly describes some experimental results and theoretical ideas that indicate to 
me that Tegmark's criticism may be invalid. 

Such theoretical ideas include Mead's quantum physics of resonance. 

This paper closes with brief summaries of 

●	 relevant experiments of Grinberg-Zylberbaum, 
●	 the quantum cosmology of Paula Zizzi, and 
●	 26-dimensional closed unoriented bosonic string theory interpreted as a many-

worlds quantum theory in which strings correspond to world lines, with massless 
spin-2 gravitons in 26-dimensions corresponding to gravitational interaction among 
tubulin electrons in states with Penrose-Hameroff superposition separation. 

Penrose-Hameroff Quantum Consciousness
 

Roger Penrose and Stuart Hameroff propose that Consciousness involves a Planck scale Decoherence of 
Quantum Superpositions that they call Orch OR in their paper entitled Orchestrated Objective Reduction 
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Quantum Consciousness 

of Quantum Coherence in Brain Microtubules: The "Orch OR" Model for Consciousness. Figure 1 

is a "Schematic of central region of neuron (distal axon and dendrites not shown) showing parallel 
arrayed microtubules interconnected by MAPs [Microtubule Associated Proteins]. Microtubules in axons 
are lengthy and continuous, whereas in dendrites they are interrupted and of mixed polarity. Linking 
proteins connect microtubules to membrane proteins including receptors on dendritic spines.". 

The Centrosome, in most animal cells, acts as a Microtubule Organizing Center. Most Centrosomes 
contain a pair of Centrioles arrranged at right angles to each other in an L-shaped configuration. A 
Centriole 

is about 200 nm wide and 400 nm long. Its wall is made up of 9 groups of 3 microtubles. You can regard 
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Quantum Consciousness 

the A microtubule of a triplet as being a complete microtubule, with the B and C microtubules being 
incomplete microtubules fused to A and B respectively. Each triplet is tilted in toward the central axis at 
an angle of about 45 degrees. 

Each microtubule is a hollow cylindrical tube with about 25 nm outside diameter and 14 nm inside 
diameter, made up of 13 columns of Tubulin Dimers. 

( The two preceding illustrations are from Molecular Biology of the Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, 

and Watson (Garland 1989) ) 

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin and beta-tubulin 
(each made up of about 450 Amino Acids, each of which contains roughly 20 Atoms), and can exist in 
(at least) 2 different geometrical configurations, or conformations, involving the position of a single 
Electron. 

Call this Electron the Conformation Electron, because in a single Tubulin Dimer its the position at the 
junction of the alpha-tubulin and the beta-tubulin determines the 2 different conformations of the 
Tubulin, which correspond to 2 different states of the dimer's electric polarization. 

There are 10^7 Tubulin Dimers per neuron, with 10% of them, or 10^6, estimated to be involved in the 
consciousness process, and the remainder doing other things needed to keep the cell alive. 

The human brain contains about 10^11 neurons. 

Therefore, the human brain contains about 10^18 tubulins, about 10^17 of which are involved in the 
consciousness process. 

The Tubulins in a Microtubule can represent Information, and act as Cellular Automata to process it. 
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Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, "... We can now consider the 
gravitational self-energy of that mass distribution which is the difference between the mass distributions 
of the two states that are to be considered in quantum linear superposition. The reciprocal of this self-
energy gives ... the reduction timescale ...". 

This is the decoherence time T = h / E. 

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that 
the Superposition Separation a is "... the separation/displacement of a mass separated from its superposed 
self. ... The picture is spacetime geometry separating from itself, and re-anealing after time T. ...". 

If the Superposition consists of States involving one Particle of Mass m, but with Superposition 
Separation a, then the Superposition Separation Energy Difference is the gravitational energy 

E = G m^2 / a 

In the Osaka paper ( Hameroff, S.R. (1997) Quantum computing in microtubules: an intra-neural correlate of 

consciousness? Cognitive Studies: Bulletin of the Japanese Cognitive Science Society 4(3):67-92.) ), Hameroff says 
that Penrose describes Superposition Separation as "... shearing off into separate, multiple spacetime 
universes as described in the Everett "multi&endash;worlds" view of quantum theory. ...". 

The superposition energy E_N of N Tubulin Electrons and the corresponding decoherence time T_N can 
be calculated from the equations E = G m^2 / a and T = h / E. 

Therefore for a single Electron (ignoring for simplicity some factors like 2 and pi, etc.): 

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) = 

= ( Compton / Schwarzschild ) ( a / c ) 

where 

2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and 

h / m c = Compton Radius of an elementary particle of mass m. 

The calculation for a single Electron will be used as the basis for a superpositon of N Electrons over the 
10-cm scale human brain. If the single Tubulin Electron with mass m_e has a Superposition 
Displacement a that is of the order of 10^(-7) cm, or one nanometer, then, since Compton = 10^(-11) cm 
and Schwarzschild = 10^(-55) cm and the speed of light c = 3 x 10^10 cm/sec, and since E_electron = G 
( m_e )^2 / a, we have 
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for a single Electron and ordinary gravity 

T_electron = h / E_electron = 

= ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years. 

Now consider the case of N Tubulin Electrons in Coherent Superposition, in which ordinary gravity is 
realistic. 

As Jack Sarfatti says, "Since all the [Tubulin] Electrons are nonlocally connected into a coherent whole 
we do not want to treat them as fluctuating statistically independent of each other ... .", and Stuart 
Hameroff agrees, saying "True. That's why we consider them coherently linked or entangled.". Jack 
Sarfatti defines the Superposition Energy E_N of N superposed Tubulin Electrons in N Tubulins as 

E_N = G M^2 / L 

where L is the mesoscopic quantum phase coherence length for the collective mode of N Tubulin 
Electrons of total mass M = N m with each electron having mass m and with L = a N^(1/3) where a is the 
separation of individual electrons and the cube root of N is the linear scale of of the whole collection of 
N Tubulin Electrons in the N Tubulins. 

As Jack Sarfatti says (here I have substituted some of my numerical values for his): "... Note the volume ... is the 
sum of the volumes of all [ 10^17 Tubulins involved in the process of consciousness ] even though they 
are separated in physical space from each other over the whole cortex of volume 10^3 cc - they are like 
one super-particle entangled in configuration space of [ about 3 x 10^17 dimensions ]! That is, this 
sentient post-quantum computing "enchanted web" is [ 10^17 little Tubulin nanoboxes ] ... . Each box 
has a little arrow in Hilbert space and all the arrows are phase-locked over a time of order [ 0.5 
milliseconds ]. The actual physical distance between the boxes is irrelevant to this Einstein-Podolsky-
Rosen network that is one coherent conscious system. The mesoscopic quantum coherence length L is 
what you would get if you lined up all these nanoboxes in a row - ... It is really not a metrical property in 
ordinary space. ...". 

Therefore, we have: 

E_N = N^2 G m^2 / a N^(1/3) = 

= N^(5/3) G m^2 / a= 

= N^(5/3) E_electron 
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To get the decoherence time for the system of N Tubulin Electrons, recall that (approximately) 
T_electron = h / E_electron = ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years, so that 

T_N = h / E_N = h / N^(5/3) E_electron = 
 

= N^(-5/3) T_electron =
 

= N^(-5/3) 10^26 sec
 

and 

N = (10^26 / (T_N) )^(3/5) = 

= 4 x 10^15 / (T_N)^(3/5) 

From the above formulas get the following rough approximate Decoherence Tim T_N for various 
Numbers of Tubulin Dimers or Neurons, if 10% of the Tubulins in each Neuron are involved in the 
process of consciousness:

 Time Number of Number of
 T_N Tubulins Neurons 

10^(-43) sec (Planck) 2.5 x 10^41 

5 x 10^(-4) sec (2 kHz) 10^17 10^11 

10^26 sec = 3 x 10^18 years 1 

The 10^17 tubulin Electron ( 10^11 Neuron ) line of the table corresponds to the number of neurons in 
the human brain. 

Here is a rough outline of what happens during the 0.5 milliseconds of a single conscious thought 
involving 10^17 Tubulin Electrons: 

●	 Each Tubulin Site Electron sits within its tubulin cage in one of its 2 Quantum States. Each 
Tubulin Site Electron has one of 2^1 = 2 States, so it contains one qbit of information, 
representable by the 2^1 = 2-dimensional Cl(1) Clifford Algebra that is isomorphic to the 
Complex Numbers. The total of N = 10^17 Tubulin Site Electrons are connected and brought into 
a coherent Superposition of States, which, as was suggested by Robert Neil Boyd, is representable 
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by the 2^N = 2^(10^17)) dimensional Cl(10^17) Clifford Algebra. Cl(10^17) can be represented 
as the tensor product of about (10^17) / 8 = about 10^16 factors, each being 256-dimensional 
Cl(8). Further information about that Clifford Algebra structure, and related information 
theoretical and particle physics structures and models, can be found in material at 
http://www.innerx.net/personal/tsmith/TShome.html. 

●	 Many of the Quantum States of the Superposition are Closed Timelike Loops, some of which 
intersect with others. If each Closed Timelike Loop represents an Abstract Idea, then the 
Intersections among the Closed Timelike Loops represent Interactive Abstract Thought operating 
on the set of Abstract Ideas. 

●	 During the time of Superposition, new Abstract Thoughts can be derived from the original ones 
by reorganizing the corresponding Closed Timelike Loops and their Intersections. 

●	 Conscious Thought formation ends when the Decoherence/Collapse time T_N is reached and 
Decoherence/Collapse occurs. Then, a single Abstract Idea is chosen from the entire Set of States 
in the Superposition. This is the Execution Process, which involves choosing one Abstract Idea 
and rejecting/executing the other Ideas of the Superposition. 

●	 The chosen State from the Superposition determines the Positions of all the Gap Junction 
Electrons of the Quantum Tunnelling connections between Neurons. 

●	 The Positions of the Gap Junction Electrons determine the Conformations of the Micrtubules that 
are adjacent to the Gap Junctions. 

●	 The Conformations of those Microtubles determine, through MAP connections, the 
 
Conformations of other Microtubules in the same Neuron.
 

●	 The Conformation of a Microtubule determines the State of its Tubulins. 
●	 The State of a Tubulin determines the State of its Tubulin Site Electron, thus completing the 

process.

 Chaio Gravity Antennas 

During that 0.5 milliseconds of the process of a single conscious thought, the 10^17 Tubulin Electrons 
are linked in a coherent state by gravity. 

For such a gravity linkage to take place, two things are necessary: 

●	 There must be a gravitational connection among all 10^17 Tubulin Electrons; and 
●	 There superposition must be stable with respect to decoherence during to the 0.5 millisecond 

duration of the single conscious thought. 

First, does there exist a realistic mechanism of gravitational connection between all pairs of the 
10^17 Tubulin Electrons? 

A positive result in an experiment proposed by Raymond Chiao and described in gr-qc/0204012 [ which is 

an "... abbreviated writeup of ...[his]... March 23, 2002 Wheeler Symposium lecture, and book chapter for Wheeler Festschrift ..." which book 

chapter is at gr-qc/0208024 and, in its final version, at gr-qc/0303100 ] might provide an affirmative answer. In that paper, 
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Chiao says: 

"... Superconductors will be considered as macroscopic quantum gravitational antennas 
and transducers, which can directly convert upon reflection a beam of quadrupolar 
electromagnetic radiation into gravitational radiation, and vice versa, and thus serve as 
practical laboratory sources and receivers of microwave and other radio-frequency 
gravitational waves. ... a superconductor can by itself be a direct transducer from 
electromagnetic to gravitational radiation upon reflection of the wave from a vacuum 
superconductor interface, with a surprisingly good conversion efficiency. By reciprocity, 
this conversion process can be reversed, so that gravitational radiation can also be 
converted upon reflection into electromagnetic radiation from the same interface, with 
equal efficiency. ... under certain circumstances involving "natural impedance matching" 
between quadrupolar EM and GR plane waves upon a mirror-like reflection at the planar 
surface of extreme type II, dissipationless superconductors, the efficiency of such 
superconductors used as simultaneous transducers and antennas for gravitational radiation, 
might in fact become of the order of unity, so that a gravitational analog of Hertz's 
experiment might then become possible. ... These developments suggest the possibility of a 
simple, Hertz-like experiment, in which the emission and the reception of gravitational 
radiation at microwave frequencies can be implemented by means of a pair of 
superconductors used as transducers. ... The schematic of this experiment is ... 

... we did not detect any observable signal inside the second Faraday cage, down to a limit 
of more than 70 dB below the microwave power source of around 10 dBm at 12 GHz. ... 
Note, however, that since the transition temperature of YBCO is 90 K, there may have 
been a substantial ohmic dissipation of the microwaves due to the remaining normal 
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electrons at our operating temperature of 77 K, so that the EM wave was absorbed before it 
could reach the impedance-matching depth at z0. It may therefore be necessary to cool the 
superconductor down very low temperatures before the normal electron component freezes 
out sufficiently to achieve such impedance matching. [see gr-qc/0304026 ] ... An improved 
Hertz-like experiment using extreme type II superconductors with extremely low losses, 
perhaps at millikelvin temperatures, is a much more difficult, but worthwhile, experiment 
to perform. Such an improved experiment, if successful, would allow us to communicate 
through the Earth and its oceans, which, like all classical matter, are transparent to GR 
waves. ... I would especially like to thank my father-in-law, the late Yi-Fan Chiao, for his 
financial and moral support of this work. This work was partly supported also by the ONR. 
...".

 Further, in gr-qc/0303089, Walter J. Fitelson and Raymond Chiao say: 

"... Measurements of the tunneling time are briefly reviewed. ... using ... a photon-pair 
emission light source ... The arrival time of the tunneled photon was measured with respect 
to that of its twin, which had traversed a distance equal to the tunnel barrier thickness, but 
in the vacuum, by means of the difference in the two "click" times of two Geiger counters. 
... when a photon succeeded in tunneling (which is rare), it arrived earlier than its twin 
which had traversed the vacuum ... as if the tunneling photons had traversed the tunnel 
barrier superluminally. The effective group velocity of the tunneling single-photon 
wavepacket was measured to be 1.7 +/- 0.2 times the vacuum speed of light. ... 

... Next, time and matter in general relativity and quantum mechanics is examined. In 
particular, the question arises: How does gravitational radiation interact with a coherent 
quantum many-body system (a "quantum fluid")? ... 

... the ground state of a superconductor, which possesses spontaneous symmetry breaking, 
and therefore off-diagonal long-range order, is very similar to that of the physical vacuum, 
which is believed also to possess spontanous symmetry breaking through the Higgs 
mechanism. In this sense, therefore, the vacuum is "superconducting." The question thus 
arises: How does such a broken-symmetry ground, or "vacuum," state interact with a 
dynamically changing spacetime, such as that associated with a GR wave? More generally: 
How do we embed quantum fields in dynamically curved spacetimes? ... Due to its 
gyroscopic nature, the spin vector of an electron undergoes parallel transport during the 
passage of a GR wave. The spin of the electron is constrained to lie inside the space-like 
submanifold of curved spacetime. ... the spin of the electron must be purely a space-like 
vector with no time-like component. This imposes an important constraint on the motion of 
the electron's spin, such that whenever the space-like submanifold of spacetime is 
disturbed by the passage of a gravitational wave, the spin must remain at all times 
perpendicular to the local time axis. If the spin vector is constrained to follow a conical 
trajectory during the passage of the gravitational wave, the electron picks up a Berry phase 

file:///iCube/Desktop%20Folder/QuantumMind%202004/QuantumMind2004.html (9 of 27) [12/2/2004 1:46:00 PM] 



Quantum Consciousness 

proportional to the solid angle subtended by this conical trajectory after one period of the 
GR wave. In a manner similar to the persistent currents induced by the Berry phase in 
systems with off-diagonal long-range order. ... such a Berry phase induces an electrical 
current in the quantum Hall fluid, which is in a macroscopically coherent ground state. ... 
This current generates an EM wave. Thus a GR wave can be converted into an EM wave. 
By reciprocity, the time-reversed process of the conversion from an EM wave to a GR 
wave must also be possible. ... The question immediately arises: EM radiation is 
fundamentally a spin 1(photon) field, but GR radiation is fundamentally a spin 2 (graviton) 
field. How is it possible to convert one kind of radiation into the other, and not violate the 
conservation of angular momentum? The answer: The EM wave converts to the GR wave 
through a medium. Here specifically, the medium of conversion consists of a strong DC 
magnetic field applied to a system of electrons. This system possesses an axis of symmetry 
pointing along the magnetic field direction, and therefore transforms like a spin 1 object. 
When coupled to a spin 1 (circularly polarized) EM radiation field, the total system can in 
principle produce a spin 2 (circularly polarized) GR radiation field, by the addition of 
angular momentum. ... In the case of superconductors, Cooper pairs of electrons possess a 
macroscopic phase coherence, which can lead to an Aharonov-Bohm-type interference 
absent in the ionic lattice. Similarly, in the quantum Hall fluid, the electrons will also 
possess macroscopic phase coherence, ... which can lead to Berry-phase-type interference 
absent in the lattice. Furthermore, there exist ferromagnetic superfluids with intrinsic spin, 
... in which an ionic lattice is completely absent,such in superfluid helium 3. In such 
ferromagnetic quantum fluids, there exists no ionic lattice ... Thus there may be more than 
one kind of quantum fluid which can serve as a transducer between EM and GR waves. ... 
However, it remains an open question as to how strong this interconversion process is 
between EM and GR radiation. ...

 ... There exist other situations in which a minimal-coupling rule similar to the one above, 
arises for scalar quantum fields in curved spacetime. ... Quantum mechanically, there may 
exist due to the macroscopic quantum phase coherence of the superconductor, collective, 
many-body enhancements of the above classical conversion efficiency. Most importantly, 
...[see Speliotopoulos and Chiao, gr-qc/0302045 ]... there must exist enhancements due to 
the fact that the intensive coupling constant sqrt(G) of the Feynman graviton-matter vertex 
should be replaced by the extensive coupling constant sqrt(G) L, in order to account 
correctly for the tidal nature of GR waves. ...[L is]... a new characteristic length scale L 
corresponding to the typical size of the distance ... separating the test particle from the 
observer ... For example, L can be the typical size of the detection apparatus ... or of the 
transverse Gaussian wave packet size of the gravitational radiation ... 

... How then do we account for the lack of any observable quantum transducer conversion 
in our experiment? There are several possible reasons, the most important ones probably 
having to do with the material properties of the YBCO medium. One such possible reason 
is the earlier observations of unexplained residual microwave and far-infrared losses (of 
the order of 10^(-5) ohms per square at 10 GHz) in YBCO and other high Tc 
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superconductors,which are independent of temperature and have a frequency-squared 
dependence, ... which may be due to the fact that YBCO is a D-wave superconductor. ... In 
D-wave superconductors, there exists a four-fold symmetry of nodal lines along which the 
BCS gap vanishes, ... where the microwave attenuation may become large. Thus D-wave 
superconductors are quite unlike the classic, low-temperature S-wave superconductors 
with respect to their microwave losses. Since one of conditions for a good coupling of a 
quantum antenna and transducer to the GR wave sector is extremely low dissipative losses, 
the choice of YBCO as the material medium for the Hertz-type experiment may not have 
been a good one. ..". 

Note that : 

if the negative result of the preliminary experiment were due to failure of the 
superconductor impedance-matching mechanism for converting EM waves to gravity 
waves [see gr-qc/0304026 ]; 

then the negative result would not indicate failure of the gravity antenna concept, which is 
the important concept with respect to the Quantum Tubulin Electron model of Quanum 
Consciousness. 

Note also that the Faraday cages of Chiao's schematic correspond to the Tubulin Cages of the Tubulin 
Electrons in the Quantum Tubulin Electron model of Quantum Consciousness, and that if Chiao's gravity 
antenna can receive gravity signals by graviton links, then Tubulin Electrons in their cages should be 
able to receive gravity signals establishing graviton links, as needed for the Penrose-Hameroff model of 
Quantum Tubulin Electron Quantum Consciousness. 

Decoherence, Mead Resonance and Quantum Protectorates 

Second, is the superposition state of Tubulin Electrons stable with respect to decoherence during to 
the 0.5 millisecond duration of the single conscious thought? 

Max Tegmark, in quant-ph/9907009, says: 

"... Penrose has ... suggested that the dynamics of such excitations can make a microtubule 
act like a quantum computer, and that microtubules are the site of of human consciousness 
... This idea has been further elaborated ... with the conclusion that quantum superpositions 
of coherent excitations can persist for as long as a second before being destroyed by 
decoherence ... This was hailed as a success for the model, the interpretation being that the 
quantum gravity effect on microtubules was identified with the human though process on 
this same timescale. This decoherence rate T = 1 s was computed assuming that quantum 
gravity is the main decoherence source. Since this quantum gravity model is somewhat 
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controversial ... and its effect has been found to be more than 20 orders of magnitude 
weaker than other decoherence sources in some cases ... We will now ... evaluate ... 
decoherence sources for the microtubule case as well, to see whether they are in fact 
dominant ... we will ignore collisions between polarized tubulin dimers and nearby water 
molecules, since it has been argued that these may be in some sense ordered and part of the 
quantum system ... Let us instead apply ... the decoherence timescale 

T = ( a^3 sqrt( m k t ) ) / N g q^2 | r' - r | 

caused by a single ion a distance a away. ...[ where k is Boltzmann's constant and g = 1 4 
pi e0 is the Coulomb constant, m is ion mass, N is number of ions, q is ion charge, and t is 
temperature ]... with N = Q / qe = 10^3. The distance to the nearest ion will generally be 
less than ...[ about ] ... 26 nm ... Superpositions spanning many tubuline dimers ... therefore 
decohere on a timescale ...[about]... 10^(-13) s. due to the nearest ion alone. This is quite a 
conservative estimate, since the other ... 10^3 ions that are merely a small fraction further 
away will also contribute to the decoherence rate ... ... We neglected screening effects 
because the decoherence rates were dominated by the particles closest to the system, i.e., 
the very same particles that are responsible for screening the charge from more distant 
ones. ... We find that the decoherence timescales ...[ about 10^(-13) ]... seconds are 
typically much shorter than the relevant dynamical timescales ...[ about 0.001 to 0.1 
seconds ]... both for regular neuron firing and for kink-like polarization excitations in 
microtubules. This conclusion disagrees with suggestions by Penrose and others that the 
brain acts as a quantum computer, and that quantum coherence is related to consciousness 
in a fundamental way. ...". 

I disagree with Tegmark, on both experimental and theoretical grounds. I think that Tegmark has ignored 
significant phenomena related to maintaining coherence during the 0.5 millisecond duration of a single 
conscious thought involving 10^17 Tubulin Electrons. 

On the experimental side, there are some results that indicate that coherence is maintained much longer 
than would be expected from analyses such as Tegmark's. For example: 

●	 On page 20 of the 17 July 1999 issue of the New Scientist is an article by Charles Seife (a New 
Scientist Reporter) that says in part: "... last April [1998], Isaac Chuang of IBM in San Jose, 
California, and Neil Gershenfeld the Massachusetts Institute of Technology created a quantum 
computer ... in a forthcoming issue of Physical Review Letters, Carlton Caves ... say they are 
unsure why quantum computation worked. Gershenfeld and Chuang used magnetic fields to 
manipulate atoms in liquid chloroform. But the problem, says Caves, is that the choloroform 
atoms were not in "entangled" states. ... because the chloroform was at room temperature, the 
atoms could not have been entangled ... The thermal motion of the atoms would have mixed up 
their quantum states and ruined any entanglement. ... So why did the chloroform comuter work at 
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all? Caves's colleague John Smolin, a physicist at IBM in New York, suspects Chuang's 
chloroform has simulated a quantum computer, though he doesn't know how. Or maybe the 
experiment hints there are other ways of doing quantum computation that we don't yet understand. 
...". 

●	 A 6 July 2001 New Scientist article by Willis Knight says: "... Molecular transistors that run on 
single electrons now work at room temperature. Dutch scientists achieved the feat by buckling 
carbon nanotubes with an atomic force microscope. ... By buckling a metallic carbon nanotube, 
they formed a small area from which a single electron cannot escape at room temperature unless a 
current is applied via an electrode. ... pushing a single electron through the transistor caused it to 
exhibit quantum coherence. This means that the electron maintains some of the quantum state it 
obtained whilst inside the transistor when it leaves. The effect is not found within normal 
electronics. ...". 

●	 According to Apoorva Patel in his paper Quantum Algorithms and the Genetic Code, quant-
ph/0002037: "... Enzymes are the objects which catalyse biochemical reactions. They are large 
complicated molecules, much larger than the reactants they help, made of several peptide chains. 
Their shapes play an important part in catalysis, and often they completely surround the reaction 
region. They do not bind to either the reactants or the products ... for example, enzymes can suck 
out the solvent molecules from in between the reactants ... It is proposed that enzymes play a 
crucial role in maintaining quantum coherence ... Enzymes provide a shielded environment where 
quantum coherence of the reactants is maintained. ... For instance, diamagnetic electrons do an 
extraordinarily good job of shielding the nuclear spins from the environment ... the coherence 
time observed in NMR is O(10) sec, much longer than the thermal environment relaxation time ( 
hbar / kT = O(10^(-14) ) sec) and the molecular collision time ( O(10^(-11)) sec ), and still 
neighbouring nuclear spins couple through the electron cloud. ... Enzymes are able to create 
superposed states of chemically distinct molecules. ... Enzymes are known to do cut-and-paste 
jobs ... (e.g. ... methylation, replacing H by CH3, which converts U to T). Given such transition 
matrix elements, quantum mechanics automatically produces a superposition state as the lowest 
energy equilibrium state. ... Delocalisation of electrons and protons over distances of the order of 
a few angstroms greatly helps in molecular bond formation. It is important to note that these 
distances are much bigger than the Compton wavelengths of the particles, yet delocalisation is 
common and maintains quantum coherence. ...". 

● According to an article by Bennett Davis in the 23 Feb 2002 edition of The New Scientist: "... In 
the early 1990s, Guenter Albrecht-Buehler ... at Northwestern ... discovered that some cells can 
detect and respond to light from others. ... cells ... were using light to signal their orientation. If so, 
they must have some kind of eye. ... centrioles fill the bill. These cylindrical structures have 
slanted "blades" which ... Albrecht-Buehler ... believes act as simple blinds. ... microtubules ... 
could act as optical fibres ... feeding light towards the centrioles from the cell's wall. ... why 
should cells want to detect light? ... they are talking to each other ... Cells in embryos might signal 
with photons so that they know how and where they fit into the developing body. ... Albrecht-
Buehler ... wants to learn their language. ... In the 1980s Fritz-Albert Popp, then a lecturer at the 
University of Marburg in Germany, ... who now heads the International Institute of Biophysics in 
Neuss, Germany, ...[and]... runs a company called Biophotonen that offers its expertise in reading 
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photon emissions to gauge the freshness and purity of food ... became interested in the optical 
behaviour of cells. In a series of experiments Popp found that two cells separated by an opaque 
barrier release biophotons in uncoordinated patterns. Remove the barrier and the cells soon begin 
releasing photons in synchrony. ...". 

●	 Acccording to cond-mat/0007185 and cond-mat/0007287 by Philip W. Anderson: "... The most 
striking fact about the high-Tc cuprates is that in none of the relevant regions of the phase 
diagram is there any evidence of the usual effects of phonon or impurity scattering. This is 
strong evidence that these states are in a "quantum protectorate" ... a state in which the 
many-body correlations are so strong that the dynamics can no longer be described in terms 
of individual particles, and therefore perturbations which scatter individual particles are 
not effective. ...". 

On the theoretical side, there are also some reasons that I disagree with Tegmark. For example: 

●	 Hagan, Hameroff, and Tuszynski, in Physical Review E, Volume 65, 061901, published 10 June 
2002, say: "... Tegmark's commentary is not aimed at an existing model in the literature but rather 
at a hybrid that replaces the superposed protein conformations of the orch. OR theory with a 
soliton in superposition along the microtubule ... recalculation after correcting for differences 
between the model on which Tegmark bases his calculations and the orch. OR model 
(superposition separation, charge vs dipole, dielectric constant) lengthens the decoherence time to 
10^(-5) &endash;10^(-4) s ...". 

● Mershin, Nanopoulos, and Skoulakis, in quant-ph/0007088, say: "... treat the tubulin molecule as 
the fundamental computation unit (qubit) in a quantum-computational net work that consists of 
microtubules (MTs), networks of MTs and ultimately entire neurons and neural networks. ...". 
They say "... it has been shown [by D. L. Koruga, D. L. Ann. NY Acad. Sci. 466, 953-955 
(1986)] that the particular geometrical arrangement (packing) of the tubulin protofilaments 
obeys an error-correcting mathematical code known as the K2(13, 2^6, 5) code ... the 
existence of a quantum-error correcting code is needed to protect the delicate coherent qubits 
from decoherence. This has been the major problem of quantum computers until the works of 
Shor and Steane have independently shown that such a code can be implemented ... We 
conjecture that the K-code apparent in the packing of the tubulin dimers and protofilaments is 
partially responsible for keeping coherence among the tubulin dimers. By simulating the brain as 
a quantum computer it seems we are capable of obtaining a more accurate picture than if we 
simulate the brain as a classical, digital computer. ...". 

●	 Raymond Chiao in gr-qc/0204012 says: "... quantum entanglement gives rise to EPR correlations 
at long distance scales within the superconductor. The electrons in a superconductor in its ground 
BCS state are not only macroscopically entangled, but due to the existence of the BCS gap which 
separates the BCS ground state energetically from all excited states, they are also protectively 
entangled, in the sense that this entangled state is protected by the presence of the BCS gap from 
decoherence arising from the thermal environment, provided that the system temperature is kept 
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well below the BCS transition temperature. The resulting large quantum rigidity is in contrast to 
the tiny rigidity of classical matter, such as that of the normal metals used in Weber bars, in their 
response to gravitational radiation. ...". 

●	 Mead Resonance: Resonance among 10^17 Tubulin Electrons of a single conscious thought 
may be important in achieving and maintaining coherent superposition states among them. Carver 
Mead, in his book Collective Electrodynamics (MIT 2000), discusses resonance coupling with 
electromagnetic photons. If Raymond Chiao's gravity antenna idea is correct, then the same 
resonance phenomena should be applicable for gravity gravitons as for electromagnetic photons. 
Carver Mead says: "... In our investigation of radiative coupling, we use a superconducting 
resonator as a model system. ... we can build such a resonator from a superconducting loop and a 
capacitor ... the coupling of ... two loops is the same, whether retarded or advanced potentials are 
used. Any loop couples to any other on its light cone, whether past or future. ... The total phase 
accumulation in a loop is the sum of that due to its own current, and that due to currents in other 
loops far away. ... normal modes correspond to stationary states of the system. Once the system is 
oscillating in one of these modes, it will continue to do so forever. To understand energy transfer 
between the resonators, we can use mixtures of normal modes. ... Any energy leaving one 
resonator is tranferred to some other resonator, somewhere in the universe. The energy in a single 
resonator alternates between the kinetic energy of the electrons (inductance), and the potential 
energy of the electrons (capacitance). With the two resonators coupled, the energy shifts back and 
forth between the two resonators in such a way that the total energy is constant ... The 
conservation of energy holds despite an arbitraty separation between the resonators; it is a direct 
result of the symmetry of the advanced and retarded potentials. There is no energy "in transit" 
between them. ... the universe contains a truly enormous number of resonators ... [ For the 10^17 
Tubulin Electrons of a single conscious thought, the resonant frequencies are the same and 
exchanges of energy among them act to keep them locked in a collective coherent state. ] ... How 
does a single resonator behave in an inhomogeneous universe full of other matter? In the real 
universe [outside the collective coherent set of tubulin electrons], no two resonators have identical 
resonant frequencies for long; however, it is a common occurrence that two frequencies will 
cross, and that energy will be exchanged between the resonators during the crossing. From the 
point of view of collective electrodynamics, this exchange of energy is the microscopic origin of 
the thermodynamic behavior of the universe as we observe it. ... In a random universe, any 
particular phase is equally likely for any given crossing. A particular resonator is therefore equally 
likely to receive either an increment or a decrement due to a given crossing. ... In a random 
universe [unlike the collective coherent set of tubulin electrons], there is no first-order effect in 
which energy flows from the high-amplitude resonator to the low-amplitude resonator; there is, 
however, a second-order effect in which energy flows, on the average, from the high-amplitude 
resonator to the low-amplitude resonator. The rate of energy flow is proportional to the difference 
in energies, and to the inverse square of the distance. ... 

... The coupling between two loops considered ...[above]... is called magnetic dipole coupling. It 
is characterized by its proportionality to the second derivative of the current with respect to time. 
... A much stronger coupling can be obtained between two straight sections of wire ... We can 
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imagine a resonator configuration for which this type of coupling is realizable: Two parallel 

capacitor plates [ corresponding to the two holes in a tubulin where the tubulin 
electron can be stable located ] of capacitance C are connected by a straight section of 
superconducting wire of inductance L between their centers. Such a configuration ... is called an 
electric dipole. Because there are charges at the two ends of the dipole, we can have a contribution 
to the electric coupling from the scalar potential ... as well [as] from the magnetic coupling ... 
from the vector potential ... electric dipole coupling is stronger than magnetic dipole coupling by 
the square of the ratio of the wavelenght to the size of the element. ... For example, an atom half a 
nanometer in diameter radiates visible light of 500 nanometer wavelength. In this case, electric 
dipole coupling is a million times stronger than magnetic dipole coupling. ... we have treated the 
electron as a wave, continuous in space, carrying a continuous charge density with it. ... Arriving 
at the correct results required taking into account the interaction of the electron with itself, exactly 
as we have done in the case of the superconducting loop. The electron wave function depends on 
the potential; the potential depends of the charge density that is determined by the wave function. 
Thus, we have an inherently non-linear problem ... The nonlinearity ... poses some computational 
issues, but no conceptual issues. ... the nonlinear theory gives the correct energy levels for the 
hydrogen atom ... It is by now a common experimental fact that an atom, if sufficiently isolated 
from the rest of the universe, can stay in an excited state for an arbitrarily long period. ... The 
mechanism for initiating an atomic transition is not present in the isolated atom; it is the direct 
result of coupling with the rest of the universe. ... The electron wave function ... is particularly 
sensitive to coupling with other electrons; it is coupled either to far-away matter in the universe or 
to other electrons in a resonant cavity or other local structure. In the initial parts of this 
monograph, we were able to ignore coupling to far-away matter because we used a collective 
structure in which there are 10^23 electrons, arranged in such a way that the collective properties 
intrinsic to the structure scaled as the square of the number of electrons. ... we ...[made]... a 
connection between the classical concept of force and the quantum nature of matter through the 
concept of momentum. ... We would expect the total momentum P of the collective electron 
system [ in a superconducting loop of wire ] to be the momentum per charge times the number of 
charges in the loop. If there are n charges per unit length of wire ... P = n q L I ... I = n q v ... and 
... P = L (nq)^2 v . The momentum is proportional to the velocity, as it should be. It is also 
proportional to the size of the loop, as reflected by the inductance L. ... Instead of scaling linearly 
with the number of charges that take part in the motion, the momentum of a collective system 
scales as the square of the number of charges! ... In an arrangement where charges are constrained 
to move in concert, each charge produces phase accumulation, not only for itself but for all the 
other charges as well. So the inertia of each charge increases linearly with the number of charges 
moving in concert. The inertia of the ensemble of coupled charges must therefore increase as the 
square of the number of charges. ... 

[ To see how Carver Mead's resonance might be applied to the Penrose-Hameroff tubulin electron model 
of consciousness, consider the maximal case of N tubulin electrons with N = 10^18, each electron having 
thermal energy E = kT, where k = 10^(-23) Joules Kelvin^(-1) and T = 300 Kelvin, so that Total Thermal 
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Energy = N^2 kT = 10^(36-23) x 300 = 3 x 10^15 Joules. ( Due to the nonlinear square-scaling, it would 
take less if the collapse took place gradually, a few electrons at a time. ) Note that decoherence by 

external thermal energy, with square-scaling, is different from the self-decoherence of the superposition 
state, based on the energy-time uncertainty principle Energy x Time = h, by which a conscious thought 

quantum state decoheres to form a completed thought. If N tubulin electrons are in a collective 
superpostion state of conscious thought, then the total energy needed to decohere them by external 

thermal energy ( decoherence due to the heat of the brain ) is much greater than the classical kinetic heat 
energy in the brain, so that Quantum Consciousness in the brain is stable against thermal decoherence 

due to the heat of the brain. ] 

... an N-turn closely coupled coil has an inductance L = N^2 Lo. Once again, we see the 
collective interaction scaling as the square of the number of interacting charges. ... When 
two classical massive bodies ... are bolted together, the inertia of the resuting composite 
body is simply the sum of the two individual inertias. The inertia of a collective system, 
however, is a manifestation of the interaction, and cannot be assigned to the elements 
separately. ... Thus, it is clear that collective quantum systems do not have a classical 
correspondence limit. ... It is instructive to work out the magnitude of the electron inertia 
in a concrete case. A small superconducting magnet has 10^4 turns of NbTi wire 
approximately 0.1 mm in diameter. The magent is 7 cm long, and just under 5 cm in 
diameter, and produces a peak field of 7 tesla at a currrent of 40 amperes. The magnet 
weighs 0.5 kilograms, and has a measured inductance of approximately 0.5 henry. There 
are of the order of 10^28 electrons per cubic meter in the wire, or 10^20 electrons per 
meter length of wire, corresponding to approximately 10 coulombs of electronic charge per 
meter of wire. At 40 amperes, these electrons move at a velcoity v = 4 m / sec. the total 
length l of wire is about 10^3 meters, so the total electronic charge in the magnet is about 
10^4 coulombs. Using these values, A = PHI / l = L I / l = 0.02 V sec / meter. The 
electromagnetic momentum p of an electron is just this vector potential multiplied by the 
electronic charge; from this, we can infer an electromagnetic mass m for each electron: q A 
= 3.2 x 10^(-21) coulomb V sec / meter = m v m = 10^(-21) kg For comparison, the mass 
of a free electron is approximately 10^(-30) kg, and the rest mass of a proton is a factor 
1800 larger than that of an electron. The electromagnetic mass of an electron in our magnet 
is thus a factor of 10^9 larger than the rest mass of a free electron. ...[ The electromagnetic 
mass of all the electrons in the magnet is 10^20 electrons / meter x 10^3 meters x 10^(-21) 
kg / electron = 100 kg ]... The total inertia of the electron system in the magnet is much 
larger than the actual mass of all the atoms making up the magnet [ 0.5 kg ]. ...". 

[ The above material from Carver Mead is directly applicable to the superposition state of tubulin 
electrons [[ and is related to the idea of a Quantum Protectorate ]]. The following material shows how 

the same viewpoint applies to understanding quantum state transitions. ] 

... We have developed a detailed description of the energy-transfer process between 
macroscopic quantum resonators ... We are now in a position to understand the radiative 
transfer between two identical atomic systems. ... The two atoms act like two small dipole 
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resonators, and energy is radiatively transferred ... Once the coupled mixed state starts to 
develop, it becomes self-reinforcing. ... This self-reinforcing behavior gives the transition 
its initial exponential character. Once the transition is fully under way, the two states are 
nearly equally represented in the superposition, and the coupled system closely resembles 
the coupled resonators ... Once the transition has run its course, each atom settles into its 
final eigenstate. ... 

... there are quantum jumps, but they are not discontinuities. They may look discontinuous 
because of the nonlinear, self-reinforcing nature of a quantum transition; but at the 
fundamental level, everything can be followed in a smooth and continuous way .... to 
arrive at this picture, we had to give up the one-way direction of time, and allow coupling 
to everything on the light cone ... the Green's function for collective systems is totally free 
of singularities, and cannot, by its very nature, generate infinities ... There is no action of 
an elementary charge [ which is fundamentally an amplitude to transmit or absorb energy 
by radiative transfer ] upon itself ...". 

●	  [[ According to cond-mat/0007287 and cond-mat/0007185 by Philip W. Anderson: "... Laughlin 
and Pines have introduced the term "Quantum protectorate" as a general descriptor of the fact 
that certain states of quantum many-body systems exhibit properties which are unaffected by 
imperfections, impurities and thermal fluctuations. They instance the quantum Hall effect, which 
can be measured to 10^(-9) accuracy on samples with mean free paths comparable to the electron 
wavelength, and flux quantization in superconductors, equivalent to the Josephson frequency 
relation which again has mensuration accuracy and is independent of imperfections and scattering. 
An even simpler example is the rigidity and dimensional stability of crystalline solids evinced by 
the STM. ... the source of quantum protection is a collective state of the quantum field 
involved such that the individual particles are sufficiently tightly coupled that elementary 
excitations no longer involve a few particles but are collective excitations of the whole 
system ... and therefore perturbations which scatter individual particles are not effective. ... 
The purpose of this paper is, first, to present the overwhelming experimental evidence that the 
metallic states of the high Tc cuprate superconductors are a quantum protectorate; and 
second, to propose that this particular collective state involves the phenomenon of charge-spin 
separation, and to give indications as to why such a state should act like a quantum protectorate. 
... Spin-charge separation is a very natural phenomenon in interacting Fermi systems from a 
symmetry point of view ... The Fermi liquid has an additional symmetry which is not contained in 
the underlying Hamiltonian, in that the two quasiparticles of opposite spins are exactly degenerate 
and have the same velocity at all points of the Fermi surface. This is symmetry SO(4) for the 
conserved currents at each Fermi surface point since we have 4 degenerate real Majorana 
Fermions. But the interaction terms do not have full SO(4) symmetry, since they change sign for 
improper rotations, so the true symmetry of the interacting Hamiltonian is SO4 / Z2 = SU2 x SU2, 
i.e., charge times spin. A finite kinetic energy supplies a field along the " direction of the charge 
SU(2) and reduces it to U(1), the conventional gauge symmetry of charged particles. ...". Also, 
according to cond-mat/0301077 by M.Ya. Amusia, A.Z. Msezane, and V.R. Shaginyan: "... the 

file:///iCube/Desktop%20Folder/QuantumMind%202004/QuantumMind2004.html (18 of 27) [12/2/2004 1:46:00 PM] 



Quantum Consciousness 

fermion condensation ... can be compared to the Bose-Einstein condensation. ... the appearance of 
... fermion condensate (FC) ... is a quantum phase transition ... that separates the regions of normal 
and strongly correlated liquids. Beyond the fermion condensation point the quasiparticle system is 
divided into two subsystems, one containing normal quasiparticles, the other being occupied by 
fermion condensate localized at the Fermi level. ... fermion systems with ... fermion condensate 
(FC) ... have features of a "quantum protectorate" ... This behavior ... takes place in both three 
dimensional and two dimensional strongly correlated systems ... The only difference between 2D 
electron systems and 3D ones is that in the latter ... fermion condensation quantum phase 
transition (FCQPT) ... occurs at densities which are well below those corresponding to 2D 
systems. For bulk 3He, FCQPT cannot probably take place since it is absorbed by the first order 
solidification ... an infinitely extended system composed of Fermi particles, or atoms, interacting 
by an artificially constructed potential with the desirable scattering length a ... may be viewed as 
trapped Fermi gases ... We conclude that FCQPT can be observed in traps by measuring the 
density of states at the Fermi level ... It seems quite probable that the neutron-neutron scattering 
length (a = 20 fm) is sufficiently large to be the dominant parameter and to permit the neutron 
matter to have an equilibrium energy, density, and the singular point ... at which the 
compressibility vanishes. Therefore, we can expect that FCQPT takes place in a low density 
neutron matter leading to stabilization of the matter by lowering its ground state energy. ... 
fermion condensate (FC) ... "quantum protectorate" ... behavior ... demonstrates the possibility to 
control the essence of strongly correlated electron liquids by weak magnetic fields. ... We have 
demonstrated that strongly correlated many-electron systems with FC, which exhibit strong 
deviations from the Landau Fermi liquid behavior, can be driven into the Landau Fermi liquid by 
applying a small magnetic field B at low temperatures. A re-entrance into the strongly correlated 
regime is observed if the magnetic field B decreases to zero, while the effective mass M* diverges 
as M* proportional to 1 / sqrt(B). The regime is restored at some temperature T* proportional to 
sqrt(B). This behavior is of a general form and takes place in both three dimensional and two 
dimensional strongly correlated systems, and demonstrates the possibility to control the 
essence of strongly correlated electron liquids by weak magnetic fields. ...". ]] 

I close this paper with brief summaries of relevant experiments of Grinberg-Zylberbaum, the 
 
quantum cosmology of Paula Zizzi, and 26-dimensional closed unoriented bosonic string theory 

interpreted as a many-worlds quantum theory in which strings correspond to world lines, with 

massless spin-2 gravitons in 26-dimensions corresponding to gravitational interaction among 


tubulin electrons in states with Penrose-Hameroff superposition separation.
 

●	 The whereabouts of Grinberg-Zylberbaum (as far as I know) is unknown, and he may even be 
deceased. 

● Paola Zizzi was scheduled to describe her work at Quantum Mind 2003 - Consciousness, Quantum 
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Physics and the Brain,March 15-19, 2003, University of Arizona, Tucson, Arizona. 
Some of her recent papers are: The Early Universe as a Quantum Growing Network, 
Ultimate Internets, and Spacetime at the Planck Scale: The Quantum Computer View.� 

● The interpretation of 26-dimensional closed unoriented bosonic string theory interpreted as a 
many-worlds quantum theory in which strings correspond to world lines is based on my D4-D5-
E6-E7-E8 VoDou Physics Model. 

Grinberg-Zylberbaum Experiments 

Some interesting experimental results relevant to Chiao gravity antennas and to Mead resonant coupling 
were obtained by neurophysiologist Grinberg-Zylberbaum. According a 1997 Science Within 
Consciousness web article by Henry Swift: 

"... The experiment conducted by neurophysiologist Grinberg-Zylberbaum ... The Einstein-
Podolsky-Rosen Paradox in the Brain; The Transferred Potential, Physics Essays 7,(4), 
1994. ... demonstrate[s] the existence of a macroscopic quantum system in the human brain 
through the demonstration of ... non-local correlation between brains ... In this experiment 
two subjects ... meditated together for twenty minutes. A total of seven pairs of subjects of 
both sexes, with ages from 20-44 years participated in the study. After meditation and 
while maintaining their "direct communication" (without speech), they were placed in semi-
silent, electro-magnetically shielded chambers separated by 45 feet. ... Both subjects were 
connected to EEG instruments and 100 random flashes of light were presented to subject 
A, while both remained reclined with semi-closed eyes. Subject B was not told when the 
light was flashed for subject A, and control correlation checks were also made at random 
times with no light flashes. The results indicated that, "after a meditative interaction 
between two people who were instructed to maintain direct communication (i.e. to feel 
each other's presence even at a distance), in about one out of four cases when one of the 
subjects was stimulated in such a way that his/her brain responded clearly (with a distinct 
evoked potential), the brain of the nonstimulated subject also reacted and showed a 
transferred potential of a similar morphology.... 
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... The striking similarity of the transferred and evoked potentials and the total absence of 
transferred potentials in the control experiments leave no room for doubt about the 
existence of an unusual phenomenon, namely, propagation of influence without local 
signals. ... It is also extremely significant that the occurrence of transferred potential is 
always associated with the participants' feeling that their interaction is successfully 
completed (in contrast to the lack of transferred potential, when there is no such feeling). 
The interaction that correlates the subjects under study is entirely an interaction via non-
local consciousness. ... none of the subjects B ever reported realizing any type of conscious 
experience related to the appearance of the transferred potential ...". According to a 1996 
DynaPsych article by Ervin Laszlo: "... A particularly poignant example was furnished by 
a young couple, deeply in love. Their EEG patterns remained closely synchronized 
throughout the experiment, testifying to their report of feeling a deep oneness. ... In a 
limited way, Grinberg-Zylberbaum could also replicate his results. When a subject 
exhibited the transferred potentials in one experiment, he or she usually exhibited them in 
subsequent experiments as well. ...". 

What has Grinberg-Zylberbaum done since 1994? That is unknown. According to an article by Sam 
Quinones, in the July/August 1997 New Age Journal, as shown on a Sustained Action web page: 

"... In 1977 Grinberg returned to Mexico City ... A deeply spiritual man, Grinberg had 
moved from houses where he felt bad energy, believed he once had flown, and kept a 
meditation room lined with books and pictures of gurus. A semi-observant Jew, he sought 
out great thinkers on the Kabbalah. ... at UNAM ... he ... met the person who, he wrote 
later, would influence him more than any other: Barbara Guerrero, a former cabaret singer 
and lottery ticket seller who had fought with Pancho Villa as a young girl. Doña Pachita, as 
Guerrero was known, was a curandera. ... Pachita could go into a trance state during which 
the spirit of Cuauhtémoc, the nephew of the great Aztec ruler Moctezuma, occupied her 
consciousness. ... Grinberg ... believed that experience and perception were created as a 
result of this interaction, and that the curative powers of shamans and *curanderas* like 
Pachita came from their ability to gain access to the informational matrix and change it, 
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thereby affecting reality. ... Grinberg designed an experiment . . . using two people instead 
of one. Both subjects, with electrodes attached to their skulls, were put in a dark room and 
told to try to achieve a sort of meditative union. After twenty minutes, one was sent to a 
separate room. The remaining person was stimulated with a series of light flashes or 
sounds while his or her brain waves were measured. The brain waves of the isolated person 
were also measured. In 1987 Grinberg recorded for the first time a simultaneous reaction 
to the stimuli on the part of the isolated, non-stimulated person, a phenomenon he called 
'transferred potential.' Over the years, with increasingly sophisticated equipment, he 
documented transferred potential 25 percent of the time, he wrote. It was a remarkable 
finding, totally contrary to the tenets of mainstream science. Grinberg believed it supported 
his theory of a neuronal field connecting all human minds. ... In 1991, Grinberg, his wife, 
and Tony Karam visited Castaneda at the latter's invitation in Los Angeles. There, Karam 
says, Castaneda proposed that Grinberg leave his UNAM lab to live in his community. 
Grinberg declined. Their relationship disintegrated during a trip Castaneda took to Mexico 
City two years later. Grinberg's friends and family remember him frequently calling 
Castaneda an egomaniac, more interested in power than truth. They also recall that Tere 
[Grinberg's wife] remained enamored with Castaneda and his group. ... For Jacobo 
Grinberg Zylberbaum, 1994 was a pretty good year. ... At his laboratory in the psychology 
department of the National Autonomous University of Mexico (UNAM) in Mexico City, 
he recorded the brain waves of a shaman, Don Rodolfo from Veracruz, in a trance state. ... 
Grinberg's book on his seminal influence, Barbara Guerrero, the blind witch doctor known 
as Dona Pachita, was finally about to be published in English. ... Then in December, 
Grinberg missed some appointments with students. Two days before his long-awaited trip 
to Nepal on December 14, he failed to attend his own birthday party. ... When Grinberg did 
not return from Nepal as planned, still no one thought much of it. ... But the weeks became 
months. Calls were made ... Nothing. No record of Grinberg or his wife ... Tere ... even 
leaving Mexico. ... In the two-and-a-half years since he disappeared, no trace of him, dead 
or alive, has been found. All that remain are his books, his theories ... The theory for which 
Grinberg came to be known reflected his personality. Relying on physics and his 
experiences with witch doctors, or *curanderos*--a bit of Einstein, a bit of Dona Pachita--
its essential message was warm and hopeful: All humankind is interconnected. ...". 

Zizzi Quantum Cosmology 

In gr-qc/0007006, Paola Zizzi says, ( with some editing by me denoted by [ ] ): 

"... the vacuum-dominated early inflationary universe ... is a superposed quantum state of 
qubits. ... the early universe had a conscious experience at the end of inflation, when the 
superposed quantum state of ... [ 10^18 = N quantum qubits ] ... underwent Objective 
Reduction. The striking point is that this value of [ N ] equals the number of superposed 
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tubulins-qubits in our brain ... [ in the inflationary phase of our universe ] ... the quantum 
register grows with time. In fact, at each time step ... [ Tn = (n+1) Tplanck (where Tplanck 
= 5.3 x 10^(-44) sec) ] ... a Planckian black hole, ( the n=1 qubit state 1 which acts as a 
creation operator , supplies the quantum register with extra qubits. ... At time Tn = (n+1) 
Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2 ] ... 
By the quantum holographic principle, we associate N qubits to the nth de Sitter horizon ... 
remember that |1> = Had|0> where Had is the Hadamard gate ... the state ... [ of N qubits ] 
... can be expressed as ... [ |N> = ( Had|0> )^N ] ... As the time evolution is discrete, the 
quantum gravity register resembles more a quantum cellular automata than a quantum 
computer. Moreover, the quantum gravity register has the peculiarity to grow at each time 
step ( it is self-producing ). If we adopt an atemporal picture, then the early inflationary 
universe can be interpreted as an ensemble of quantum gravity registers in parallel ... 
which reminds us of the many-worlds interpretation. ... The superposed state of quantum 
gravity registers represents the early inflationary universe which is a closed system. 
Obviously then, the superposed quantum state cannot undergo environmental decoherence. 
However, we know that at the end of the inflationary epoch, the universe reheated by 
getting energy from the vacuum, and started to be radiation-dominated becoming a 
Friedmann universe. This phase transition should correspond to decoherence of the 
superposed quantum state. The only possible reduction model in this case is self-reduction 
... during inflation, gravitational entropy and quantum entropy are mostly equivalent ... 
Moreover ... The value of the cosmological constant now is ... /\N = 10^(-56) cm^(-2) ... in 
agreement with inflationary theories. If decoherence of N qubits occurred now, at Tnow = 
10^60 Tplanck ( that is, n = 10^60, N = 10^120 ) there would be a maximum gravitational 
entropy ... [ maximum entropy Smax = N ln2 = 10^120 ] ... In fact, the actual entropy is 
about ... [ entropy now Snow = 10^101 ] ... [Therefore] decoherence should have occurred 
for ... [ Ndecoh = 10^(120-101) = 10^19 = 2^64 ] ... which corresponds to ... [ n = 9 and to 
] ... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...". 

Is there a fundamental reason that the number of qubits at which our inflationary universe experiences 
self-decoherence is Ndecoh = 10^19 = 2^64 ? 

From the point of view of the D4-D5-E6-E7-E8 Vodou Physics model, the fundamental structure is the 
2^8 = 256-dimensional Cl(8) Clifford algebra, which can be described by 2^8 qubits. Our inflationary 
universe decoheres when it has Ndecoh = 2^64 qubits. What is special about 2^64 qubits ? 2^64 qubits 
corresponds to the Clifford algebra Cl(64) = Cl(8x8). By the periodicity-8 theorem of real Clifford 
algebras that Cl(K8) = Cl(8) x ... tensor product K times ... x Cl(8), we have: Cl(64) = Cl(8x8) = Cl(8) x 
Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) Therefore, Cl(64) is the first ( lowest dimension ) 
Clifford algebra at which we can reflexively identify each component Cl(8) with a vector in the Cl(8) 
vector space. This reflexive identification/reduction causes decoherence. In my opinion, it is the reason 
that our universe decoheres at N = 2^64 = 10^19, so that inflation ends at age 10^(-34) sec. 

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger than the number of tubulins 
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Ntub = 10^18 of the human brain. In my opinion, conscious thought is due to superposition states of 
those 10^18 tubulins. Since a brain with Ndecoh = 10^19 tubulins would undergo self-decoherence and 
would therefore not be able to maintain the superposition necessary for thought, it seems that the human 
brain is about as big as an individual brain can be. 

26-dimensional closed unoriented bosonic string theory interpreted as a Many-Worlds Quantum 
Theory in which strings correspond to World Lines, with massless spin-2 Gravitons in 26


dimensions corresponding to gravitational interaction among Tubulin Electrons in states with 
Penrose-Hameroff Superposition Separation 

[[ In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent the world-
lines of fermion particle-antiparticle pairs ( the pair of fermions acting as a boson so that the 

entire string is bosonic ) from the time of their creation to their eventual mutual 
annihilation,

 * 
/ \ ...

 / \ / 
/ | (The illustrated closed string is red. 
\ | It interacts with a partially shown gray string.)
 \ / \...
 \ / 
 
* 
 

perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in the 
meantime, so that part of each string might represent a photon or other particle of any type formed by 
interaction of one of the particle/antiparticle pair. 

Note that since our Universe began with a Big Bang, all its particles originate from pair creation since 
then. For pairs that do not appear to reconnect for mutual annihilation within the volume of 26
dimensional spacetime being considered in working with the String Theory, 

**************** 
 
\ ...  /

 \ \ /

 \ | (The illustrated string is red.

 \ | It interacts with a partially shown gray string.

 \ / \... A perfect absorber in the future 
 
\ / is indicated by ******* ).

 * 
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the string is closed by considering the 26-dimensional spacetime to be a compactified 25+1 dimensional 
Minkowski spacetime due to considering the Universe to "... be a perfect absorber in the future ...[as in]... 
the Wheeler-Feynman ... absorber theory of radiation ..." described by Narlikar in his book Introduction to 
Cosmology (Cambridge 1997) (Section 8.8.1) and related to the Collective Electrodynamics of Carver 
Mead. For most of the matter in our Galactic Cluster, such an absorber could be a Black Hole of the Black 
Hole Era. Such a compactification is also similar to the conformally compactified 3+1 dimensional 
Minkowski spacetime M# used by Penrose and Rindler in their book Spinors and Space-Time, Volume 2 
(Cambridge 1986) (particularly Chapter 9). ]] 

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, 

"... We can now consider the gravitational self-energy of that mass distribution which is 
the difference between the mass distributions of the two states that are to be considered in 
quantum linear superposition. The reciprocal of this self-energy gives ... the reduction 
timescale ...". 

This is the decoherence time T = h / E. 

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that 

the Superposition Separation a is "... the separation/displacement of a mass separated from 
its superposed self. ... The picture is spacetime geometry separating from itself, and re
anealing after time T. ...". 

If the Superposition consists of States involving one Particle of Mass m, but with Superposition 
Separation a, then the Superposition Separation Energy Difference is the gravitational energy 

E = G m^2 / a 

In the Osaka paper, Hameroff says that Penrose describes Superposition Separation as "... shearing off 
into separate, multiple spacetime universes as described in the Everett "multi&endash;worlds" view of 
quantum theory. ...". 

If 26-dimensional closed unoriented bosonic string theory is interpreted as a Many-Worlds Quantum 
Theory in which strings correspond to World Lines 

( see my paper at http://arXiv.org/abs/physics/0102042 ) 

then massless spin-2 Gravitons in 26 dimensions correspond to gravitational interaction among States 
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with Penrose-Hameroff Superposition Separation. 

Such massless spin-2 Gravitons in 26 dimensions are described by Joseph Polchinski in his books String 
Theory vols. I and II( Cambridge 1998) where he says: 

"... [In] the simplest case of 26 flat dimensions ... the closed bosonic string ... theory has 
the maximal 26-dimensional Poincare invariance ... [and] ... is the unique theory with this 
symmetry ... It is possible to have a consistent theory with only closed strings ... with Guv 
representing the graviton ...", as to which Green, Schwartz, and Witten, in their book 
Superstring Theory, vol. 1, p. 181 (Cambridge 1986) say "... the long-wavelength limit of 
the interactions of the massless modes of the bosonic closed string ... [which] ... can be put 
in the form 

INTEGRAL d^26 x sqrt(g) R 

...[of 26-dimensional general relativistic Einstein Gravitation]...". 

A nice description of how such Gravitons propagate in the 26 dimensions is given by Stephen Hawking 
in his book The Universe in a Nutshell (Bantam 2001). To see how Hawking's description of gravity in 
26 dimensions might be applied to the Penrose-Hameroff tubulin electron model of consciousness, first 
assume the validity of the interpretation of 26-dimensional bosonic string theory as a Many-Worlds 
Quantum Theory in which strings correspond to World Lines. However, Hawking speaks of branes rather 
than individual particle world lines. From the viewpoint of this paper, such branes should be regarded as 
4-dimensional physical spacetime neighborhoods of individual particles. Timelike parts of such branes 
should be described in terms of 27-dimensional M-theory, and spacelike parts of such branes should be 
described in terms of 28-dimensional F-theory ( for more about such M-theory and F-theory, see my paper at 

http://arXiv.org/abs/physics/0102042 ). In his book, Hawking says: 

"... Large extra dimensions ... would imply that we live in a brane world, a four-
dimensional surface or brane in a higher-dimensional spacetime. Matter and 
nongravitational forces would be confined to the brane. ... On the other hand, gravity ... 
would permeate the whole bulk of the higher-dimensional spacetime ... because gravity 
would spread out in the extra dimensions, it ... would fall off faster with distance than it 
would in four dimensions. ... If this more rapid falloff of the gravitational force extended to 
astronomical distances, we would have noticed its effect ... However, this would not 
happen if the extra dimensions ended on another brane not far away from the brane on 
which we live. ... 
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 ... 

[ Note that in the Penrose-Hameroff model the superposition separation of two individual states in the 
superposition states of a single tubulin electron is of the order of a nanometer. ] 

... A second brane near our brane would prevent gravity from spreading far into the extra 
dimensions and would mean that at distances greater than the brane separation, gravity 
would fall off at the rate one would expect for four dimensions. ... 

... On the other hand, for distances less than the separation of the branes, gravity would 
vary more rapidly. The very small gravitational force between heavy objects has been 
measured accurately in the lab but the experiments so far would not have detected the 
effects of branes separated by less than a few millimeters. ...".
 
 Note added 18 July 2005: 
Lubos Motl said in his blog post Deviations from Newton's law seen? 
at http://motls.blogspot.com/ dated 6 June 2005: 
"... Eric Adelberger et al. ... University of Washington ... seems to have detected deviations 
from Newton's gravitational law at distances slightly below 100 microns at the "4 sigma" 
confidence level. ... Their measured force at these multimicron distances is weaker than 
expected from Newton's formula. ... Note that 100 microns is also the scale of the vacuum 
energy - the cosmological constant. In other words, "1/(100 microns)^4" equals the energy 
density of the observed vacuum energy. ...". 
I commented: "... If gravitational attraction does appear to decrease at distances closer 
than 100 microns = 10^(-2) cm = 10^31 Planck Lengths (Lp) and if that distance to the 4th power, 
or 10^124 Lp^4, is taken to be equivalent to the cosmological constant energy density and 
if the cosmological constant is seen as dark energy that causes large-scale expansion of our 
universe then could it be that when your experimental system is within a volume corresponding 
to ... the cosmological constant energy density the dark energy "force" becomes effectively 
a repulsive force that cancels some of the ordinary gravitational attraction and therefore 
makes gravity appear to be weaker at distances less than 10^31 Lp ? 
In other words, the dark energy "force" may be something that manifests itself only 
on large scales (expansion of the universe) and 
on small scales (at or below the scale of its energy density). ...".    
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Tony's Home 

Archetypes, Mandalas, and Muses 

Although there are many examples of such things, my personal favorite example is the World Clock of 
Wolfgang Pauli: 

"... Wolfgang Pauli is ... famous for his formulation of the two-valuedness of the electron spin, for the 
exclusion principle [for fermions], and for his prediction of the neutrino. ... Both ... Pauli and the 
psychologist Carl Gustav Jung ... stressed the inseparability of the physical and the psychical ... 
According to Jung, three layers can be distinguished in the human psyche: 

● the conscious, 
● the personal unconscious, and 
● the collective unconscious. 

Jung considers the collective unconscious as "objective", prior to individual experience, and acting 
as a source of imagination and creative work. ... The archetypes belong to the contents of the 
collective unconscious. ... Pauli favoured the thesis that creative ideas are formed through a 
correspondence between the outer reality and archetypal images. ..." [from a 28 March 1999 message from 

"Barron Burrow" about The Hidden Side of Wolfgang Pauli: An Eminent Physicistís Extraordinary Encounter with Depth Psychology]. 

[From Carl Gustav Jung, by Frank McLynn (St. Martin's Press 1996), at page 497]: "... Jung loved elaborate diagrams ... 
preferably in quaternary form ... He and Pauli ... sometimes 'modelled' a seven-dimensional space-time. 
...". 

[ If Jung and Pauli had considered a 7-dimensional space, corresponding to the 7 imaginary 
octonions, they might have seen the 1+7 dimensional structure of the Cl(1,7) Clifford 
algebra on which the D4-D5-E6-E7-E8 VoDou Physics Model is based. ] 

[From a psychovision web page]: "... C.G. Jung borrowed from a student of Paracelsus, Gerhard Dorn (Dorneus), 
who called it the unus mundus, the "Unified World". The energetic principle of this unus mundus was 
known as the world soul (anima mundi) ... in the natural philosophy of the Middle Ages. Synchronicity 
is based upon this medieval concept of the world soul and the unus mundus, that corresponds to 
Wolfgang Pauli's world of "background physics" ... connections between radioactivity and space-time on 
a psychophysical level ... 

[ As Lev Tarasov says in The World is Built on Probability (Mir 1988): "... Let us take ... 
the example with neutron decay. ... There is no internal "clock" in a neutron. ... only a 
hundred per cent isolated particle can behave spontaneously. ... a particle is not isolated, it 
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interacts with the world around it. ... The idea of the unity of the world and the universal 
interrelation of the phenomena in it acquires a special meaning on the level of the 
microcosm ... A vacuum in quantum mechanics is not a void but a space in which particles 
are randomly born and annihilated. The neutron interacts with them. ...". ] 

... Wolfgang Pauli's ... Anima - in Jungian psychology the bridge to yet unknown creative ideas in 
the collective unconscious - manifests her conception of time with the assistance of "odd oscillation 
symbols", that belong to the same category of periodic symbols as "the light and dark stripes" and the 
"pendulum and the 'little men' ..." relate[d] to his so-called world-clock vision of 1934, which ... 
generated in Pauli a sensation of "sublime harmony" ... its content - understood on a psychophysical level 
- would have been the solution of the ... problem of Pauli's Anima. ... the relevant messages in Pauli's 
dreams are: "Beta radioactivity (antineutrino) and synchronicity are connected in a manner yet not 
understood" and "Behind the world of quantum physics another dimension is hidden" ... Bohm's idea of 
an implicate order behind quantum physics appears to be similar to what Wolfgang Pauli and C. G. Jung 
sought in their later years, the unified psychophysical or unified psychoid reality, the unus mundus ... 
except for one major difference. ... individual consciousness and the collective unconscious play no role 
in ...[Bohm's]... theory ...[while]... Pauli and Jung felt that individual consciousness is able to come into 
relation with this implicate order. ... 

... Wolfgang Pauli was not able to find this solution. ... he was painfully conscious of the limits of his 
scientific creativity when he wrote to C.G. Jung in 1952 that the future challenge must include finding 
"that other, more comprehensive coniunctio" (union of opposites), that transcends the artificial 
separation of psyche and matter and the "smaller coniunctio" of quantum physics, namely Bohr's 
complementarity of particle and wave. ...". 

Here is how I think Pauli's World Clock describes Physics and Psyche: 

"... The World Clock. 

An impression generated by artist W. Beyers-Brown based on accounts of Pauli's dream. The vision of 
the world clock ... originally published by C. G. Jung ... 
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●	 ... There is a vertical and a horizontal circle, having a common centre. ... 
❍ The vertical circle is a blue disc with a white border divided into 4 X 8 -- 32 partitions. 

■	 A pointer rotates upon it. 
❍	 The horizontal circle consists of four colours. On it stand four little men with pendulums, 

and round it is laid the ring that was once dark and is now golden (formerly carried by four 
children). The world clock has three rhythms or pulses: 

■	 1) The small pulse: the pointer on the blue vertical disc advances by 1/32. 
■	 2) The middle pulse: one complete rotation of the pointer. At the same time the 

horizontal circle advances by 1/32. 
■	 3) The great pulse: 32 middle pulses are equal to one complete rotation of the 

golden ring. ... 
●	 It is supported by the black bird. ..." [from an F. David Peat web page]. 

It seems to me that the black bird could be one of many, each carrying a world clock. 
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The above image is taken from a Bill Stillwell January 2003 web image of a murder of crows. 

Physics and Psyche: 

Within each of the 4 colors (shown as red, green, cyan, and magenta) of the horizontal circle there are 
4x8 = 32 vertical circle pointer positions times x 32/4 = 8 horizontal circle positions, for a total of 4 x 8 x 
8 = 16 x 16 = 256 = 2^8 possible positions, corresponding to the 256 possibilities of IFA =VoDou 
divination and the 256 binary elements of the Cl(1,7) Clifford algebra of the D4-D5-E6-E7-E8 VoDou 
Physics Model, so that each of the 4 colors (shown as red, green, cyan, and magenta) contains one copy 
of the local neighborhood model of VoDou Physics. The 256 = 32x8 = 16 x 16 = 2^8 binary choices of 
Cl(1,7) form the more comprehensive coniunctio (union of opposites) for which Pauli was searching. 

Each copy of the world clock contains a VoDou Physics model for each of 4 local neighborhoods, which 
can be considered as being neighbors located on 4 vertices of one of the 16 tetrahedral 3-dimensional 
faces 
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of a cross-polytope (hyper-octahedron) in 4-dimensional physical spacetime. 

The dark (black hole) state of the dark/golden ring represents a ring singularity of a Kerr-Newman black 
hole of a Compton radius vortex model of elementary particles. The 4 children who carried the ring in its 
dark state represent the 4 dimensions of internal symmetry space which, together with the 4 little men of 
the 4 colors of the horizontal circle (representing 4-dimensional physical spacetime), represent the 8 
dimensions of the Cl(1,7) Clifford algebra and high-energy spacetime. Each little man's pendulum 
measures the propagator phase of the particle at his vertex. 

The golden (golden ratio) state of the dark/golden ring represents Hopf tori and Hopf-Clifford circles in a 
Hopf fibration of S3 related to Segal's conformal physic and cosmology. An exotic form of S3 is 
Poincare dodecahedral space S3#, which has icosahedral golden ratio symmetry. 

The flight path of the black bird represents a world-line of the many-worlds, which by 26-dimensional 
closed bosonic string theory, expanded to its 27-dimensional M-theory and 28-dimensional F-theory, 
describes a mechanism underlying Bohm's implicate order that allows consciousness, through resonant 
connections, to influence the unfolding of the implicate order and therefore to influence fate. 

Therefore, 

a single black bird carries an accurate VoDou Physics model of a small-scale neighborhood, 

and 
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many black birds acting together, as in a murder of crows, provide an accurate description of 
physics and psyche on larger scales. 

Many other Archetypes, Mandalas, and Muses are noteworthy, and 
here are a few of them: 

● Mozart according to Boden 
● Kepler and Regular Polyhedra 
● Regular Polytopes 
● Kekule Benzene Ring 
● Mueller Perovskite Mandala 
● Ramanujan Muse Namagiri 
● Further Examples 

Margaret Boden said: 

"... Far from being the antithesis of creativity, constraints on thinking are what make 
creativity possible. ... Mozart is free to create things others cannot imagine, because he 
is bound by principles others cannot see. ...". 

According to a web page about Kepler the mystic: 

"... there ...[are]... only five perfect polyhedra -
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,the cube 

,the tetrahedron 

,the octahedron 

, andthe icosahedron 
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the dodecahedron	 . [images from a Wikipedia web page] 

Kepler described putting these one inside another as follows: 

●	 The Earth's orbit is the measure of all things; 
●	 circumscribe around it a dodecahedron, and the circle containing this will be Mars. 
●	 Circumscribe around Mars a tetrahedron, and the circle containing this will be 

Jupiter. 
●	 Circumscribe around Jupiter a cube, and the circle containing this will be Saturn. 
●	 Now inscribe within the Earth an icosahedron, and 
●	 the circle contained within it will be Venus. 
●	 Inscribe within Venus an octahedron, and the circle contained within it will be 

Mercury. 

You now have the reason for the number of planets. ...". 

If you go to 4-dimensional space, you have six regular polytopes: 

the simplex 
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; 

the cross-polytope (hyper-octahedron) 

; 

the hypercube 
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; 

the 24-cell (the "sixth" one that appears only in 4 dimensions, which corresponds in 3 dimensions to the 
cuboctahedron and its dual the rhombic dodecahedron, neither of which are technically "regular" 
polytopes) (It is the vertex figure of the integral quaternions, and is the only centrally symmetric self-dual 
regular polytope, and is the root vector polytope of the D4 Lie algebra and, when combined with its dual, 
forms the 48-vertex root vector polytope of the F4 Lie algebra. In the years 1980-1984, it and its dual 
formed the archetype/mandala/vision in my mind that motivated me to continue working on what has 
become my D4-D5-E6-E7-E8 VoDou Physics model, and showed me the basic structure that I needed to 
construct the model.) 
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; 

the 120-cell 

; and 

the 600-cell 
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. 

In dimensions 5 and higher, there are only three regular polytopes: the simplex, the cross-polytope, and 
the hyper-cube. 

The above comments pertain to real dimensionality. In complex dimensions two, three and four, there are 
interesting regular polytopes, as described by Coxeter in his book Regular Complex Polytopes 
(Cambridge, 2nd ed, 1991): 

●	 The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - there is are 

complex polygons with q and 2p and p^2 vertices ) complex polygons (4 real dimensions) are: 
❍	 8
 
❍	 16
 
❍	 24
 
❍	 48
 
❍	 72
 
❍	 96
 
❍	 120
 
❍	 240
 
❍	 360
 
❍	 600
 

●	 The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - the 3-complex-

dimensional cross-polytope and hypercube belong to such infinite series with 3p and p^3 vertices, respectively ) 
complex 3-polyhedra (6 real dimensions) are: 

❍	 4
 
❍	 12
 
❍	 20
 
❍	 27
 
❍	 54
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❍ 72 (related to E6) 
●	  The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - the 4-complex-

dimensional cross-polytope and hypercube belong to such infinite series with 4p and p^4 vertices, respectively ) 
complex 4-polytopes (8 real dimensions) are: 

❍	 5 (corresponds to 4-real-dimensional simplex) 
❍	 24 (corresponds to 4-real-dimensional 24-cell) 
❍	 120 (corresponds to 4-real-dimensional 120-cell) 
❍	 240 (related to 8-real-dimensional Witting polytope related to E8) 
❍	 600 (corresponds to 4-real-dimensional 600-cell) 

In On-Creativity, Boden, said: 

"... Kekule's discovery of the benzene-ring. ... He described it like this: I turned my chair 
to the fire and dozed. Again the atoms were gambolling before my eyes....[My mental eye] 
could distinguish larger structures, of manifold conformation; long rows, sometimes more 
closely fitted together; all twining and twisting in snakelike motion. But look! What was 
that? One of the snakes had seized hold of its own tail, and the form whirled mockingly 
before my eyes. As if by a flash of lightning I awoke ...". 

According to How a Scientific Discovery is Made: A Case History (American Scientist 84 (July-August 
1996) 364-375), by Gerald Holton, Hasok Chang and Edward Jurkowitz: 

"... In the case of Karl Alex Mueller ... a major motivation was ...[his]... feeling that the 
highly symmetrical crystal stucture that proved essential to the discovery of high-
temperature superconductivity ...[in Perovskite-type Oxides]... had the affective power of a 
mandala ... Mueller later chose the Dharmaraja mandala ... 
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... to illustrate an introspective essay on his sources of inspiration. ... Perovskites ... are a 
class of ceramics that have a particular atomic arrangement. In their ideal form perovskites, 
which can be described by the general formula ABX3, consist of cubes that are decorated 
with three elements. The A cation (positively charged ion) ... lies at the center of each 
cube, the B cations occupy all eight corners and the X anions (negatively charged ions) lie 
at the midpoints of the cube's 12 edges. ... As ...[Mueller]... put it: "I was always dragged 
back to this symbol." ... in 1952, when he was working on his doctorate ... Wolfgang Pauli 
... one of Mueller's professors at ETH, had just published an essay on the influence of 
archetypal conceptions in the work of the astronomer Johannes Kepler in a book 
coauthored with psychoanalyst Carl Jung. ... Mueller started to read Kepler avidly, thus 
encounhtering Kepler's deep commitment to the guidance of ... the five Platonic solids ... in 
his work on planetary motion. ... Mueller continued, "If you are familiar with Jung's 
terminology, ther perovskite structure was for me, and still is, a symbol of - it's a bit high-
fetched - but of holiness. It's a mandala, a self-centric symbol which determined me ... I 
dreamt about htis perovskite symbol while getting my Ph.D. And more interesting about 
this is also that this perovskite was not just sitting on a table, but was held in the hand of 
Wolfgang Pauli, my teacher." ... 

... Their [Mueller and Bednorz] barium cuprate copound contained well-separated planes 
of copper and oxygen atoms, and these layers turened out to be a universal property of high-
temperature superconductors. ... these layers exist because the compound is not, after all, a 
true perovskite; because of the way its unit cells stack, it has orthorhombic rather than 
cubic symmetry. [ The breaking of cubic symmetry corresponds to omitting 4 of the 12 X anions, that 

is, omitting 4 X anions lying on the 4 edges of one face of the cube. ] As Mueller said to us in this 
connection, although Kepler tried to decompose planetary orbits into perfect circles, he 
was led to ellipses instead - but thereby helped prepare for Newton's Principia. ... 
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... the most striking feature of the culture at the Zurich laboratory [of Mueller and Bednorz] 
was the willingness to give good people the freedom to pursue projects with long gestation 
periods. ...". 

In November 2003, Jack Sarfatti received a message from Constantin Ivanenko saying, in part: "... 
importance of barium titanate - key component of "psi-genome weapons" - was intuitively foreseen by 
SF author H. Kuttner; - who wrote in his '54 novel "Mutants" that "destiny of Humankind is contained in 
the chip of barium titanate crystal". ...". Barium titanate, like some high-temperature superconductors, 
has a perovskite-type crystal structure. With some such things, such as YBCO, you get 
superconductivity. With barium titanate, you get interesting dielectric and pizeoelectric properties. My 
guess is that successful Dark Energy engineering will involve a similar crystal structure with both 
superconductivity and properties such as pizeoelectricity to get useful transduction from gravity to EM 
and vice versa, and that Mead resonance will be another necessary interesting piece of engineering. There 
are a lot of papers about perovskite and related structures, but molecularuniverse.com has a nice 
elementary introductory web page. 

According to a 1995 message from jit on a hindunet web page about a February 1990 article, 
COMPUTING THE MATHEMATICAL FACE OF GOD: S. RAMANUJAN Posted by Dr. Jai Maharaj 
in HINDUISM TODAY February 1990: 

"... S. Ramanujan ... died on his bed after scribbling down revolutionary mathematical 
formulas that bloomed in his mind like ethereal flowers -- gifts, he said, from a Hindu 
Goddess. He was 32 the same age that the advaitan advocate Adi Shankara died. Shankara, 
born in 788, left earth in 820. Srinivasa Ramanujan was born in 1887. He died in 1920 -
an anonymous Vaishnavite brahmin who became the first Indian mathematics Fellow at 
Cambridge University. Both Shankara and Ramanujan possessed supernatural intelligence 
... 

... Ramanujan told friends the Hindu Goddess Namagiri whispered equations into his 
ear. Today's mathematicians -- armed with supercomputers -- are still star-struck, and 
unable to solve many theorems the young man from India proved quickly by pencil and 
paper. ... According to his wife -- Janaki, who still lives outside Madras -- her husband 
predicted "his mathematics would be useful to mathematicians for more than a century." ... 

... Ramanujan was born in Erode, a small, rustic town in Tamil Nadu, India. His father 
worked as a clerk in a cloth merchant's shop. his namesake is that of another medieval 
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philosophical giant -- Ramanuja -- a Vaishnavite who postulated the Vedanta system 
known as "qualified monism." the math prodigy grew up in the overlapping atmospheres of 
religious observances and ambitious academics. He wasn't spiritually preoccupied, but he 
was steeped in the reality and beneficence of the Deities, especially the Goddess Namagiri. 
Math, of course, was his intellectual and spiritual touchstone. No one really knows how 
early in life ramanujan awakened to the psychic visitations of Namagiri, much less how the 
interpenetration of his mind and the Goddess' worked. By age twelve he had mastered 
trigonometry so completely that he was inventing sophisticated theorems that astonished 
teachers. ... his first theorems unwittingly duplicated those of a great mathematician of a 
hundred years earlier. ... he outpaced his teachers in numbers theory, but neglected all other 
subjects. He could speak adequate English, but failed in it and history and other science 
courses. He lost a scholarship, dropped out, attempted a return but fell ill and quit a second 
time. By this time he was married to Janaki, a young teenager, and was supporting his 
mother. ... A manager at the office admire the young man's work and sensed significance. 
He talked him into writing to British mathematicians who might sponsor him. Ramanujan 
wrote a simple letter to the renowned G. W. Hardy at Cambridge ...[who]... collaborated 
with an odd man named Littlewood, who was so publicly retiring that people joked Hardy 
made him up. ... [Ramanujan's letter]... fell to them like a broadcast from alien worlds. AT 
first they dismissed it as a curiosity. Then, they suddenly became intrigued ... Hardy ... 
arranged a scholarship for the then 26-year-old Ramanujan. ... Debate still lingers as to the 
origins ofRamanujan's edifice of unique ideas.Mathematicians eagerly acknowledge 
surprise statesof intuition as the real breakthroughs, not logical deduction. There is 
reticence to accept mystical overtones, though ... many can appreciate intuition *in the 
guise* of a Goddess. But we have Ramanujan's own testimony of feminine whisperings 
from a Devi and there is the sheer power of his achievements. Hindus cognize this reality. 
...".

 According to a St. Andrews mathematicians web page: 

"... Srinivasa Ramanujan was one of India's greatest mathematical geniuses. He made 
substantial contributions to the analytical theory of numbers and worked on elliptic 
functions, continued fractions, and infinite series. ... Ramanujan sailed from India on 17 
March 1914. ... On 16 March 1916 Ramanujan graduated from Cambridge with a Bachelor 
of Science by Research (the degree was called a Ph.D. from 1920). He had been allowed to 
enrol in June 1914 despite not having the proper qualifications. Ramanujan's dissertation 
was on Highly composite numbers and consisted of seven of his papers published in 
England. Ramanujan fell seriously ill in 1917 ... Ramanujan sailed to India on 27 February 
1919 arriving on 13 March. However his health was very poor and, despite medical 
treatment, he died there the following year. 

The letters Ramanujan wrote to Hardy in 1913 had contained many fascinating results. 
Ramanujan worked out the Riemann series, the elliptic integrals, hypergeometric series and 
functional equations of the zeta function. On the other hand he had only a vague idea of 
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what constitutes a mathematical proof. Despite many brilliant results, some of his theorems 
on prime numbers were completely wrong. Ramanujan independently discovered results of 
Gauss, Kummer and others on hypergeometric series. Ramanujan's own work on partial 
sums and products of hypergeometric series have led to major development in the topic. 
Perhaps his most famous work was on the number p(n) of partitions of an integer n into 
summands. MacMahon had produced tables of the value of p(n) for small numbers n, and 
Ramanujan used this numerical data to conjecture some remarkable properties some of 
which he proved using elliptic functions. Other were only proved after Ramanujan's death. 
In a joint paper with Hardy, Ramanujan gave an asymptotic formula for p(n). It had the 
remarkable property that it appeared to give the correct value of p(n), and this was later 
proved by Rademacher. Ramanujan left a number of unpublished notebooks filled with 
theorems that mathematicians have continued to study. ...". 

A few other Archetypes ( each of which may contain substructures that are also Archetypes ) are: 

● Real Clifford Algebra 8-Periodicity, its Octagonal Mandala, I Ching, and IFA 
● J3(O) and Sri Yantra and Leech Lattice 
● Octonions and E8 Lattice 
● 7-sphere and D4 and Lie Sphere for D5 / D4xU(1) 
● 3-sphere and its Clifford-Hopf Fibration 
● Beethoven111 
● VoDou Chile 
● Grosse Fugue 
● Es MussSein! 

According to a Jack Sanders web page: 

"... a flock of crows has come to be known as a "murder" of crows. ... Bob Sear was 
reminded of a story a friend told him. "He said he watched a large ...[murder]... of crows 
surrounding a single crow and all were cawing loudly and constantly at the one crow who 
sat still with his head hanging down. After a long time, the one single crow suddenly just 
fell to the ground and died. ...". 

According to a web page about crows and ravens: 
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"... The raven is known throughout history as both portent and prophet. ... Muslims call the 
raven Abu Zajir, which means the Father of Omens. ... Among the Irish the "Raven's 
Knowledge" is used when describing seers. These people with extra senses and often some 
ability to prophesy are compared to this bird which man has attributed supernatural 
abilities. A group of crows is known as a "murder" of crows. A "murder" of crows is based 
on the persistent but fallacious folk tale that crows form tribunals to judge and punish the 
bad behavior of a member of the flock. If the verdict goes against the defendant, that bird is 
killed (murdered) by the flock. The basis in fact is probably that occasionally crows will 
kill a dying crow who doesn't belong in their territory or much more commonly feed on 
carcasses of dead crows. Also, both crows and ravens are associated with battlefields, 
medieval hospitals, execution sites and cemeteries (because they scavenged on human 
remains). ... 

Here is a report of a crow funeral which I found on the Internet written by Carl Cook: "The 
sound of many crows calling at once filled the air. I peeked out the window, and 
everywhere I could see, crows, maybe a couple hundred of them. They were on the 
sidewalk. They were on the power lines. They were on the logs that served as stops for 
parked cars, and they were in the trees. Almost hidden against one of the logs, I saw a dead 
crow. There were a few crows standing near the body. The noise continued for about a 
minute or so, when suddenly, an unseen conductor waved his baton, and the cawing 
stopped. The silence was equally as loud. There was a pause. Then, the invisible conductor 
again waved his baton, and there was a great and noisy flurry of feathers, as the crows took 
off and flew in all directions. Soon they were gone, leaving their lifeless kin to the 
elements. I continued my watch in silent awe, feeling that I had just witnessed something 
few have seen ... the crow's version of what we would call, a funeral. ... 

During the 1930s my father Frank and his brother Sidney lived near Pine Mountain with the Jess 
Bohannon family. A crow lived with them, more as a friend than a pet. Since my parents have died, I live 

in the house in which I grew up with them, and, since my mother's final illness and death, a family of 
crows has lived here also. 

Tony Smith's Home Page 

...... 
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Tony Smith's Home Page

 Rig-Veda 

Vedic Music (compare Torah Music) 

Sanskrit and Information 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995), say ( In 

these and other quotes on this page, my comments are enclosed in [ ]. ): 

"... The principal and, taken in its totality, the oldest of the four Vedic hymnbodies is the 
Rig-Veda. ... 

[ On this page I am primarily interested in the Reg-Veda of the early Vedic age. Although 
some later expository material seems to me to be consistent with the fundamental wisdom 
of the Vedas, I do not think that some other later material, such as, for example, the caste 

system of orders of human beings, is consistent with the fundamental wisdom of the 
Vedas. ]

 ... The Sanskrit word ric, which for euphonic reasons is changed to rig, means literally 
"praise". ... The Sanskrit word veda means literally "knowledge" or "wisdom". ... The Rig-
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Veda is the oldest book in the Sanskrit language, indeed in any Indo-European 
language. More than that, if we are correct, it is the oldest book in the world ... The fact 
that the Rig-Veda mentions a stellar configuration that corresponds to a date from 6000 
B.C. to 7000 B.C. - the astronomical Ashvini era [according to Underworld, by Graham Hancock 
(Crown 2002), quoting David Frawley: "... when the [winter] solstice first entered [the constellation of] 
Ashwini (i.e., when the winter solstice was at or very near the constellation of Aries) ]... - must not be 
... denied ... this date takes us back to the beginnings of the Indic civilization at the town of 
Mehgarh ... in eastern Pakistan (Baluchistan) ...[whre]... excavations have yielded the ... 
date of around 6500 B.C. ... Writing about two thousand years ago, Greek historians Pliny 
and Arrian, who based themselveson reports from the ambassadors at the Maurya courts, 
mention that the native historical tradition of India knew of 154 kings, ruling over a period 
of 6,450 years. When we reconstruct this tradition, it appears that during Mauryan times 
the calendar was taken to commence in 6676 B.C. ...". 

According to a Hindu Universe web site, the Rig Veda begins with 1 Madala, 1 Astaka, 1 Adhyaya, 
Sukta 1: 

Note the structure of 1 first line, followed by 8 lines, each with 8+8 = 16 Sanskrit syllables left of the | 
line and 8 Sanskrit syllables right of the | line, for a total of 24 Sanskrit syllables per line. Note that the 
three sets of eight syllables correspond to 
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the 8 first generation fermion particles, the 8 first generation fermion antiparticles, and an 8-dimensional 
spacetime in the D4-D5-E6-E7-E8 VoDou Physics model, and all 24 form the vertices 

of a 24-cell. 

According to The Constitution of the Universe by Maharishi Mahesh Yogi, printed in newspapers including The 
Sunday Times (15 March 1992), The Sunday Telegraph (15 March 1992) Financial Times (16 March 1992), The Guardian (16 March 1992), The 
Wall Street Journal (6 January 1992), and The Washington Post (9 January 1992), a copy of which was sent to me in pamphlet form by John Small 

in August 2003: 

"... modern science has systematically revealed deeper layers of order in nature, from the 
atomic to the nuclear and subnuclear levels of nature's functioning ... 

... the ancient Vedic wisdom ... identifies a single, universal source of all orderliness in 
nature ... 
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Both understandings, modern and ancient, locate the unfied source of nature's perfect order 
in a single, self-interacting field of intelligence at the foundation of all the laws of nature. 
... The self-interacting dynamics of this unified field constitutes the most basic level of 
nature's dynamics ... The laws governing the self-interacting dynamics of the unified field 
can therefore be called the Constitution of the Universe ... In Maharishi's Vedic Science, 
... the Constitution of the Universe ... is embodied in the very structure of the sounds of the 
Rik Ved, the most fundamental aspect of the Vedic literature ... According to Maharishi's 
Apaurusheya Bhashya, the structure of the Ved provides its own commentary - a 
commentary which is contained in the sequential unfoldment of the Ved itself in its various 
stages of expression. The knowledge of the total Ved ... is contained in the first sukt of the 
Rik Ved, which is presented below [and is also shown above, all on one line]: 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/RgVeda.html (4 of 23) [16/12/2003 12:14:31 PM] 



IFA FA 

... The precise sequence of sounds is highly significant; it is in the sequential progression 
of sound and silence thatthe true meaning and content of the Ved reside - not on the level 
of intellectual meanings ascribed to the Ved in the various translations [compare the Torah]. 

The complete knowledge of the Ved contained in the first sukt (stanza) is also found in the 
first richa (verse) - the first twenty-four syllables of the first sukt (stanza 1). This complete 
knowledge is again contained in the first pad, or first eight syllables of the first richa, and 
is also found in the first syllable of the Ved, 'AK', which contains the total dynamics of 
consciousness knowing itself. [compare the 64 hexagrams of the I Ching which come from the 8 

trigrams which in turn come from Yin-Yang] 

According to Maharishi's Apaurusheya Bhashya of the Ved, 

●	 'AK' describes the collapse of the fullness of consciousness (A) within itself to its 
own point value (K). [compare the quantum decoherence/collapse of superpositions of tubulin 

elecctron states in the formation of a thought in the human brain] This collapse, which 
represents the eternal dynamics of consciousness knowing itself, occurs in eight 
successive stages. 

●	 In the next stage of unfoldment of the Ved, these eight stages of collapse are 
separately elaborated in the eight syllables of the first pad, which emerges from, 
and provides a further commentary on, the first syllable of Rik Ved, 'AK'. These 
eight syllables correspond to the eight 'Prakritis' (Ahamkar, etc.) or eight 
fundamental qualities of intelligence ...[compare the 8-dimensional real Clifford algebra of 
the D4-D5-E6-E7-E8 VoDou Physics model and its 8-fold Periodicity leading to a Clifford 

Tensor Product Universe]... 
●	 The first line, or 'richa', of the first sukt, comprising 24 syllables, provides a further 

commentary on the first pad (phrase of eight syllables); 
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❍	 The first pad expresses the eight Prakritis ... with respect to the knower ... 
observer ... or 'Rishi' quality of pure consciousness. 

❍	 The second pad expresses the eight Prakritis with respect to the process of 
knowing ... process of observation ... of 'Devata' (dynamism) quality of pure 
consciousness. 

❍	 The third pad expresses the eight Prakritis with respect to the known ... 
observed ... or 'Chhandas' quality of pure consciousness. ... [compare the 3 pads 

with Triality] 
●	 The subsequent eight lines complete the remainder of the first sukt - the next stage 

of sequential unfoldment of knowledge in the Ved. These eight lines consist of 24 
padas (phrases), comprising 8x24 = 192 syllables. [compare the 192-element Weyl group 
of Spin(8), whose root vector polytope is the 24-cell, and whose Lie algebra comes from the 

bivectors of the Cl(8) Clifford Algebra] ... these 24 padas of eight syllables elaborate the 
unmanifest, eight-fold structure o fhe 24 gaps between the syllables of the first 
richa (verse). ... Ultimately, in the subsequent stages of unfoldment, these 192 
syllables of ther first sukt (stanza) get elaborated in the 192 [?or is it 191?] suktas 
that comprise the first mandal (circular cyclical eternal structure) of the Rik Ved, 
which in turn gives rise to the rest of the Ved and the entire Vedic literature. ...". 

Note that 

●	 the first richa of the first sukt has 24 syllables plus 24 gaps (if you include a silent gap at the 
beginning/end to close the first sukt into a circle) and 

●	 those 24 gaps are made relevant by being elaborated by the following 8 richas of the first sukt, 
which have 192 syllables 

so that the total number of relevant entities in the first sukt is 24+24+192 = 240, which is the number 
of vertices of 
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the root vector polytope of the E8 Lie algebra. 

Since the E8 Lie algebra has rank 8, it has dimension 240+8 = 248, and the 2^8 = 256-dimensional real 
Clifford algebra Cl(8) (or Cl(1,7) if you pay attention to signature) can be constructed as 

Cl(8) = E8 + 8-dimensional vector space. 

Therefore: 

The first Sukta of the Rig Veda - 1 Madala, 1 Astaka, 1 Adhyaya, 
Sukta 1: 
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contains the structure of both: 

the D4-D5-E6-E7-E8 VoDou Physics model; and 

the 256-element structure of IFA = VoDou. 

In my opinion, the Rig Veda may be the earliest reduction to writing of the original African-based orally 
 
transmitted early global wisdom of IFA = VoDou, and, as the earliest, it may be the most nearly 
 

complete written description of that wisdom.
 

Here are some further comments on the Rig Veda: 

Although current written versions of the Rig-Veda are 
 
written in Sanskrit or later languages, the earlier 
 
versions were transmitted orally. 
 
Perhaps the first versions were in the Global Early Language, 
 

or its earliest variant in the Indian region, 
 

the Sarasvati-Sindhu language. 
 

As Feuerstein, Kak, and Frawley have noted in their book 
 
In Search of the Cradle of Civilization (Quest 1995), 
 
the Rig-Veda mentions star patterns of 9,000 to 8,000 years ago, 
 
so the Rig-Veda is of that age. 
 
Other things they discuss include: 
 

The Rig-Veda has about 250 hymns to Indra. 
 

Indra's Net is a net with a jewel at each intersection, 
 
each jewel reflecting all the other jewels of the net. 
 
Indra's Net is a symbol of the internet, 
 
and can symbolize other interconnected systems, 
 
even Many-Worlds of lattice spacetime.
 

As the being whose thunderbolts reveal the light of the sun 
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and release waters to flow to the ocean, 
 
Indra could symbolize the Vela X supernova. 
 

The Rig-Veda has about 100 hymns to Soma, 
 
who has the nectar of immortality, also called soma. 
 
The soma nectar is used to stimulate visions. 
 
As it is produced by pressing and filtering the soma plant, 
 
so the Rig-Veda describes the yoga practice of 
 
purification of the mind by three filters, 
 
so that higher-level truth can be perceived. 
 

About one-fourth of the verses in the Rig-Veda 
 
are in the gayatri meter: 
 
3 sections of 8 syllables each; 
 
the first 4 syllables free and the last 4 in fixed cadence.
 

To me - with respect to physics -


each of the 3 sections represents 
 
one of the three 8-dimensional representations of Spin(8), 
 
and the fixing of the last 4 syllables 
 
of the section representing 8-dimensional spacetime 
 
represents dimensional reduction to 4-dimensional spacetime. 
 
In that way, 
 
I see the music of the Rig-Veda reflecting fundamental physics. 
 

The gayatri meter is named from the mantra 
 
in 3 Madala, 3 Astaka, 4 Adhyaya, Sukta 62, Richa 10: 
 
tat savitur varenyam, 
 
bhargo devasya dhimahi, 
 
dhiyo yo nah pracodayat.
 

(English: 
 
Behold the beautiful splendor of Savitri -

the Sun-God of the swastika -


to inspire our visions.)
 

According to a hindubooks riverheaven web site, David Frawley said: 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/RgVeda.html (9 of 23) [16/12/2003 12:14:32 PM] 



IFA FA 

"... The Rig Veda is the book of Mantra. It contains the oldest form of all the Sanskrit 
mantras. It is built around a science of sound which comprehends the meaning and power 
of each letter. Most aspects of Vedic science like the practice of yoga, meditation, mantra 
and Ayurveda can be found in the Rig Veda and still use many terms that come from it. ... 
While originally several different versions or rescensions of the Rig Veda were said to 
exist, only one remains. Its form has been structured in several different ways to guarantee 
its authenticity and proper preservation through time. 

The Rig Veda consists of the hymns to various aspects of the Divine as seen by various 
seers, called the "rishis". There are seven primary seers, identified not only in India but 
also in Persia and China with the seven stars of the Big Dipper. Their names are Atri, 
Kanwa, Vasishta, Vishwamitra, Jamadagni, Gotama and Bharadvaja, but they appear even 
in the hymns of these sages and may refer to an earlier group. They relate to the guiding 
lights of the seven chakras. The main family of the seers was called the Angirasas (a term 
related to the Greek Angelos and our English word angel). ... 

... The Rig Veda is composed of ten books (called mandalas in Sanskrit). Seven of the 
books each relate primarily to one great seer and the family he belongs to; 

●	 The first book is a collection of hymns from seers of different families, mainly 
earlier ones. 

●	 the second book belongs to Gritsamada and his family, the Bhrigus; 
●	 the third relates to Vishwamitra and his family; 
●	 the fourth to Vamadeva and the Gotama family; 
●	 the fifth to Atri and his family; 
●	 the sixth to Bharadvaja and his family; 
●	 the seventh to Vasishta and his family; and 
●	 the eighth to the Kanwas. 

●	 The ninth book is the collection of Soma hymns mainly from the Bhrigus and 
Angirasas. It is largely outside of and earlier than the family books. 

●	 The tenth book is a collection of various earlier and later hymns. 
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[ As John Small said in e-mail: "... The first encapsulates the whole thing, the Tenth 
complements the first and "fills in the gaps" ... in the first, the remaining 8 form a sequence 
that is the expansion of the 8 fundamental forms displayed in the first sukta. ...". It is 
interesting that the central 8 correspond to the 7 seers plus 1 about Soma, similar to the 8 
octonions corresponding to the 7 imaginary octonions plus 1 real octonion. The term "fills 
in the gaps" might mean that the tenth book explains the silent spaces between 
spoken/written syllables in the first book. ] 

Each hymn is given to a certain deity (devata). The main deities are Indra, Agni, Soma and 
Surya. ... each of the Gods has his consort, like Indra and Indrani, Varuna and Varunani. 
.... 

●	 Indra is the God of Prana or the awakened life-force. ... 
●	 Agni is the God of consciousness, awareness and mindfulness. His symbol is the 

sacred fire. ... 
●	 Soma is the mystic plant that yields the nectar of immortality. He is also the Moon 

and the lord of the waters. He symbolizes bliss, Ananda. 
●	 Surya is the Sun which is the visible face and presence of the Deity. He symbolizes 

the enlightened mind and creative intelligence. He is the Divine creator and 
transformer. 

●	 Varuna, the lord of the cosmic ocean and the Divine judge; 
●	 Mitra the Divine friend and lord of compassion and 
●	 Savitar, the Sun God of creative intelligence. ... 
●	 Usha, the Goddess of the Dawn or spiritual aspiration; 
●	 Saraswati, the Goddess of the Divine Word, of wisdom and inspiration; 
●	 Aditi the Goddess of Infinite Oneness and Wholeness; ... 
●	 Apas, the Cosmic Waters. .... 
●	 Brahma ... the creator ... is Brihaspati, also called Brahmanaspati, the priest of the 

Gods. 
●	 Vishnu ... the maintainer ... is an important form of the Sun God and later all forms 

of the Sun God were merged into him. [ Avatars of Vishnu include Rama and 
Krishna ] 

●	 Shiva ... the destroyer ... is present as Rudra, the seldom invoked but very much 
respected and feared father of all the Gods. [ Ganesha is a son of Shiva ] ... 

... Collective deities exist like the Adityas, the solar deities, the Maruts or Rudras, Gods of 
the storm, the Ribhus or Divine craftsmen and the Vishvedevas, literally the universal 
Gods who symbolize the unity of all the Gods. ... Each God or Goddess can be any or all 
the Gods. The concepts of monotheism, polytheism, pantheism and monism are all woven 
together in the Vedic vision of totality. The Divine is seen as both One and Many without 
contraction. ...". 
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Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995) also say: 

"... Vedic cosmology evolved in conjunction with a complex system of sacrificial 
ritualism. ... the rituals are not to be done mechanically but with full attention and proper 
control of body, mind, speech, and breath. In other words, the constitute a form of yogic 
practice. ... 

... The Vedic rituals were generally performed at an altar .... meant to symbolize the 
universe at large ... the fire altars were surrounded by 360 enclosing stones; of these, 21 
...[corresponded to]... the earth ... , 78 ...[to]... the atmosphere ... , and 261 ...[to]... the sky 
... the two principal cosmological numbers were 21 and 339 (78+261) ... 

.. the Rig-Veda ... was itself taken to represent a symbolic altar. Thus the number of 
syllables in the Rig-Veda is supposed to add up to the number of muhurtas (1 day = 30 
muhurtas) in forty years, which is 432,000. ... In reality, however, the syllable count of the 
Rig-Veda is somewhat less ... 397,265 ... [compare the Torah ] because certain syllables are 
meant to be left unspoken. ... 

... Not counting the eleven supplemental hymns, the Rig-Veda consists of 1017 (or 3x339) 
hymns distributed over 10 books and gathered into 216 groups. ... 

Books Hymns Groups 
1 191 15
 2 43 5 
3 62 4 
4 58 11 
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 5 
 87 7 
 
6 
 75 5 
 
7 
 104 12

 8 
 92 18

 9 114 7 
 
10 
 191 132
 

... These groups are the natural divisions based on authorship, subject, or meter. ... 

●	 ... the first four books contain 354 hymns, which correspond to the length of the 
lunar year ... 

●	 ... the total number of hymns in the middle four books ... is 324, which equals the 
nakshatra (constellation) year of 12x27 days. When this is multiplied by a close 
approximation of pi, we arrive at 1017, which corresponds to the number of hymns 
in the entire Rig-Vedic collection (excludng eleven supplemental hymns). ... 

●	 ... The number 108, which is one-half the number of hymn groups, ... is roughly the 
average distance between the Sun and the Earth in terms of solar diameters. It is 
also the average distance between the Moon and Earth in terms of lunar diameters. 
... For example, if a pole of a certain height were to be separated from the observer 
by a distance that is 108 times this height, its angular size would be ... equal to that 
of the Sun or the Moon. ... 108 beads are used in Hindu rosaries ... 

●	 ... 339 ... is simply the number of solar disks it takes to measure the Sun's path 
across the sky during equinox: pi x 108 = circa 339. ... 

●	 ... the actual - rather than the idea - Vedic year was reckoned as consisting of 366 
days ... divided into two equal parts of 183 days ... the ancients sought to reconcile 
the 339 steps of the Sun with th symbolic value of 183 ... by postulating a value of 
78 for the atmosphere, since 339 - 183 + 2x78 ... 

●	 the Rig-Veda speaks of the thirty-four "lights", which are the twenty-seven lunar 
constellations ... ... , the five planets, and the Sun and the Moon. ... 

●	 ... a tithi was reckoned as a 360th part of the lunar year ... somewhat shorter than a 
day ... There are 371 tithis in a year of 365 plus days, and when we multiply ... by 9 
we arrive at 3339 ... the total number of deities given in the Rig-Veda ... 

... the sacred syllable om ... is said to be the quintessence of the Vedas ... The syllable om 
is not mentioned in the Rig-Veda, possibly because it was deemed too sacred to be spoken 
out loud [compare the Torah, in which the name of g-d is not to be written completely; and the Taoist 

Dao De Ching] ... In one Rig-Vedic hymn (I.164.39) ... we may have an oblique reference to 
the sacred syllable om. ... also, no graphic representation of om has so far been found in 
the excavated Indus towns ... om is first named or written out ... 
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... in such Vedic scriptures as the Shukla-Yjur-Veda. ...". 

Note that Maharishi says that the first Mandal of the Rig-Veda has 192 Suktas, while Feuerstein, Kak, 
and Frawley say that it (the first book) has 191 hymns (Suktas). 

John Small told me by e-mail that 

Maharishi considers the 192nd Sukta to be "... the "Avyukta Sukta", it means the "empty 
sukta" and it's just a complete absence of any sound at all. It complements the first sukta, 
and with it in place you can line up the first mandala in a circle with each sukta matching 
up to another diametrically opposite in the circle. .... The Avyukta Sukta ... In Maharishi's 
scheme ... there are two processes in operation, one the collapse from fullness to 
emptyness and then the expansion from emptyness back to fullness. ... in terms of Goedel's 
Theorems, any formal system that is complete must be inconsistent, that is it must contain 
a statement that negates the system itself ...". 

To see how the cycle of 192 Suktas in the first Mandal, start with a given system T. Then as you process 
that system you will find a Godelian undecidable thing A 

and then Maharishi's Avyukta (= avyakta = unmanifest) Sukta is used to make T "more complete" by 
adding A (true and false) as new propositions to make it a "pair" of possible systems like a quantum 

superposition of two possible worlds of the Many-Worlds: 

S = T + Atrue combined with T + Afalse 

and then, you start again with the system S and process it again to find a new Godelian undecidable thing 
B - this is a second collapse "collapse" - and then expand again with Avyukta Sukta to get a "newer 

bigger" 

R = S + Btrue combined with S + Bfalse 

giving you twice again as many possible quantum worlds, and you continue the process ad infinitum 
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Each half-cycle T to A, S to B, etc ... , corresponds to the first 191 Suktas of the first Mandal of the Rig 
Veda. 

Each half-cycle A to S, B to R, etc ... , corresponds to to the 192nd empty = soundless Avyukta Sukta, 
which constructs the helix covering the closed circle of the first Mandala . 

Each cycle T to S, S to R, etc ... , corresponds to introducing new branches 

in the possible quantum worlds of the Many-Worlds Quantum Theory.
 

The "whole Veda" is therefore nothing that you can ever write down in any finite number of steps, but is 
an infinitely branched Many-Worlds Tree of Helical Coils, with its Total Sound being OM, which is 

therefore, as John Small says, "... The OM sound is the sound of the whole of the Veda from a distance ... 
like listening to a bee hive from a distance. Then as you get close you can distinguish the individual 
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sounds themselves until finally you can experience each separate bit quite clearly. ...".
 

The process of a human trying to "tune in" to part of the "whole Veda"
 

is a self-referential loop involving the Quantum Consciousness of the human brain. 

(The above three images, and some related ideas, are derived from the book Science, Mind and the 
Universe by Helmut Moritz (Wichmann 1995)) 

Graham Hancock, in Underworld (Crown 2002), says: 

"... In order to ensure that the Vedas can be repromulgated for future mankind after each 
pralaya ... destruction and rebirth [as by floods at the end of an Ice Age about 11,600 years ago]... 
the gods have ... designed an institution to preserve them ... the Seven Sages ... Sapta 
Rishis ... a brotherhood of adepts ... who reincarnate from age to age as the guides of 
civilization and the guardians of cosmic justice. ..[They] survive[d] the deluge in the Ark 
with Manu ... According to Bal Ganghadar Tilak: The Vedas were destroyed in the deluge 
... the Sages ... reproduced ... the antediluvian Vedas ... 

... Seven Sages in both the Sumerian and Vedic traditions ...[have]... similarities ... 

●	 Both groups are associated with fish symbolism of some sort - the Seven Sages of 
Sumer are themselves half men, half fish, and the Vedic Seven Sages take refuge on 
Manu's survival ship, which is towed by a gigantic fish ... 

●	 Both groups of sages perform an identical function - which is to preserve the gifts 
of civilization and bring them to mankind in their respective areas. ... 

... The Rig Veda conjures up a compelling image of a demon in the form of a great dragon, 
or serpent, that has wrapped itself around the ice-covered mountain ranges ... and strangled 
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seven great rivers. The name of the demon is sometimes Ahi but more often Vrta and the 
story of how he is slain by the god Indra and of how the seven rivers are freed, is repeated 
again and again in the hymns of the Rig Veda [compare the Chinese Jade Emperor Yu Di of about 

4,200 years ago]...". 

Vedic Music

 (compare Torah Music and IFA Music) 

According to a Sanathana Dharma web page: 

".... According to the Hindu view of creation, it was sound and not light that appeared 
first. In Vedic parlance it is called Nada Brahma or the Sound Celestial. Vedic rishis 
believed that the evolution of the Brahmand or universe was caused as a result of Bindu 
Vsphot or an atomic explosion, that produced infinite waves of sound, which represent 
cosmic ascent and expansion. 

The sound was a monosyllable: Om. Since Om is related to the beginning of the 
universe, Hindus consider it the most sacred syllable with which Vedic mantras 
commence. Om is the principal name of the Supreme Being. It refers to all that it manifest 
and beyond. ... 

According to Vedic literature music originated from nada or sound, which is the product of 
akash or ether: There are two types of sound. The ahat or struck sound is audible whereas 
the anahata or unstruck sound is inaudible. Sound originates in living beings from the 
friction between air ñ pran vayu or vital breath and agni or heat energy (will power). It 
evolves first in a causal forms as anahata and then in the gross form of sound emanates 
from the vocal chord and is sweet and soothing, it is called snageetam or music. The 
anahata nada is most significant for yogis who have reached the highest level of 
consciousness. It is the internal sound they hear, after prolonged meditation and ardous 
yogic discipline. Ordinary human beings are engaged with the ahat nada. 

Indian musical traditions trace the origin of music to the Sama Veda. It is a 
compendium of melodies, chants and rules required for the recitation of sacred hymns. It 
serves as a textbook for priests officiating at Soma sacrifices. ... Vedic chants are set in a 
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musical pattern, collectively known as Samgan. To this day, the chants are in three 
accented musical patterns called swaras, precursor of the present seven-note musical 
system. ...". 

According to an Indian Classical Music web page: 

"... Though, Vedas are considered the source of Indian Music, it should not be assumed 
that classical music in its present form was fully developed by then. Infact, concept of 
Raga, Tala, Shruti or even Nava Rasas come only later. 

All except SamaVeda were sung using only three notes, Anudaatta (low), Udaatta(middle) 
and Svarita(high). As used today the Anudaatta, Udaatta and Svarita svaras of RigVeda, 
can be equated with Ni, Sa, and Ri of the North Indian Kafi scale (Kharaharapriya of the 
Carnatic). In early manuscrpts of RigVeda, the text was written along with accent notes. 
Anudaatta is marked with an underline and Svarita is marked with a small vertical line 
above the syllable. Udaatta is left unmarked. 

Sama Veda consists of about 1900 verses, called samans. Ninety-five percent of the 
verses of Sama Veda Samhita are in Rig Veda Samhita. One can see from the text of 
the Sama Veda mantra that the chanting notation in it is much more elaborate than that in 
the corresponding Rig Veda mantra. SamaVeda was chanted using all seven notes 
(prathama, dvitheeya, tritheeya, chathurtha, panchama, shashta and sapthama), in 
descending order, of the Vaidika scale (or of sama gana) which have been equated to 
(Ma,Ga,Ri,Sa,Dha,Ni,Pa) of the Laukika or Gandhara scale in later classical sanskrit texts 
like NaradiyaShiksha. 

RigVedic hymns are directed at Gods, to be chanted during sacrifices to please them. It is 
possible Gods were thought to be fond of music and that it would be easier to please them 
if the hymns were sung rather than just chanted. Thus, many of the Rig Vedic hymns were 
set to music and sung and were known as samans, rather than just hymns (Rik). The 
chanted Sama-Veda hymns or Samans were believed to possess the supernatural qualities 
capable of petitioning and even supporting the deities that controlled the forces of the 
universe. Since Rig Vedic hymns are just metered they could not be sung using all the 
seven notes. Thus started a tradition of insertion of a number of seemingly 
`meaningless' words or syllables (stobha) for musical and lyrical effect, such as o, hau, 
hoyi, va, etc. It was these stobha syllables which were extended vocally with long duration 
on various notes of the Sama-Veda scale by the priests who had the special function of 
summoning the gods to the celebration through the use of droning (monotone) on a number 
of these tones, believing them to hold magical properties. The wife of the chief sacrificer 
(i.e. chief priest, brahmana) would play the Vina, during sacrifices.

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/RgVeda.html (18 of 23) [16/12/2003 12:14:32 PM] 



IFA FA 

Precise methods of singing the Samans were established and preserved in three different 
schools, the Kauthumas, Ranayaniyas, and the Jaiminiyas, the oldest. Each has maintained 
a distinct style with regard to vowel prolongation, interpolation and repetition of stobha, 
meter, phonetics, and the number of notes in scales. Accordingly, there has been a fervent 
regard for maintaining continuity in Sama-Veda singing to avoid misuse or modification 
over many years. Since written texts were not in use, in fact prohibited, the priests 
memorized the chants with the aid of accents and melodies, and passed this tradition 
down orally from one generation to the next for over three thousand years ...". 

According to a Music of South India web site: 

"... Indian Music is probably the most complex musical system in the world with a very 
highly developed melodic and rhythmic structure. This (structure) includes complicated 
poly-rhythms, delicate nuances, ornamentations and microtones which are essential 
characteristics of Indian music. This makes it very difficult to notate every detail in Indian 
music. 

Originally Indian music was passed on by oral tradition ... from one generation to another 
for centuries. The music was never written down until much later. The notation system was 
actually developed much later more as a memory-aid than something from which to learn 
or something from which to perform. This is why the tradition wherein the student learns 
from a Guru on a "one-on-one" basis is considered to be the only real way to learn music 
since there are so many aspects that cannot be learned from a book because the existing 
notations are only a skeletal representation of the music. 

Indian Music had its origins in the Vedas ... Four in number, the Vedas are the most sacred 
texts which contain about a thousand hymns. They were used to preserve a body of poetry, 
invocations and mythology in the form of sacrificial chants dedicated to the Gods. Great 
care was taken to preserve the text, which was passed down by oral tradition, so much so 
that both the text and the rituals remain unchanged to this day. The literature of the Vedas 
is divided into four parts: the Rig Veda, the Sama Veda, the Yajur Veda and the Atharva 
Veda. 

●	 The oldest, the Rig, ... was recited, at first, in a monotone; it was later developed to 
three tones (one main tone, and two accents, one higher and the other lower called 
Udatta and Anudatta respectively.) This was done to accentuate the words since the 
text was of primary importance. 

●	 The Yajur Veda which mainly consists of sacrificial formulas mentions the Veena 
as an accompaniment to vocal recitations during the sacrifices. By this time, the 
chants had evolved to two main notes with two accents forming the first concept of 
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the tetrachord (four notes.) 
●	 The Sama Veda laid the foundation for Indian Music. The origin of Indian Music 

can be traced back to this Veda. Three more notes were added to the original 
tetrachord resulting in the first full scale of seven notes; within this scale were all 
the important and known musical intervals. The concept of the octave is also 
mentioned here. 

●	 The Atharva Veda was a collection of formulas that deal with ... spells. The text of 
the Vedas is in Sanskrit, the classical language of India. 

... The period of the Epics, the Ramayana and the Mahabharata (500 B.C. - 200 A.D.) saw 
the development of the Jati system on which the modern Raga system is based. Also, 
various melodic and percussion instruments are mentioned during this time. Mention must 
be made of the Natyashastra, a treatise written by Bharata in 300 B.C. It is the most 
authoritative and ancient work on the classical science of music and dance. ...". 

According to a Performing Arts in India web page: 

"... Love, humor, pathos, anger, heroism, terror, disgust, wonder and serenity are the nava 
rasas or nine basic emotions which are fundamental to all Indian aesthetics. Sage Bharata, 
the earliest Indian musicologist said to have lived in the 1st or 2nd century AD, enunciated 
these moods and believed that it was the musician's task to evoke a particular emotion or 
mood. The classical music tradition in India is based on the principles enunciated by sage 
Bharata and continues to be a form of meditation, concentration and worship. 

The Raga, or musical mode, forms the basis of the entire musical event. The Raga is 
essentially an aesthetic rendering of the seven musical notes and each Raga is said to have 
a specific flavor and mood. 

Tala is what binds music together. It is essentially a fixed time cycle for each rendition and 
repeats itself after completion of each cycle. Tala makes possible a lot of improvisations 
between beats and allows complex variations between each cycle. 

With the help of the Raga, Tala and the infinite shrutis or microtones, Indian musicians 
create a variety of feelings. ...". 

According to an India Music web page: 
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"... Vedic Hymns ... are considered the foundation of later styles (like Gregorian chants) ... 
Physical vibrations of musical sound (nada) is connected to spiritual world ... 

... Raga and Tala form the basis of Indian music. ... 

●	 ... Raga (rag in North, ragam in Tamil) ... a scalar melody form including basic 
scale and basic melodic structure. Sanskrit ranj means to color with emotion Scale 
of raga is shown in both ascending and descending form. Some raga include notes 
changing directions Some notes may have specific ornamentation (gamaka) Ground 
tone (beginning tone) is sa (like do in do re mi) Sa is most important note of the 
drone ... Later ... 72 possible combinations [compare 72 root vector elements of E6] ... 

●	 ... Tala = cyclic measure of time (rhythm) [compare toque of IFA] Laya = tempo 
(fast or slow) Druta = fast Madhya = medium Vilambita = slow Matra (Hindustani) 
or Akshara (Karnatak) = basic beat (like metronome) Tala cycle (Vibhaga or 
avarta) &endash; varies from 3 to 128 beats in length; 7-16 are common ...". 
[compare 3 quaternion imaginaries and 3-sphere, 7 octonion imaginaries, 16 spinors of Cl(8) and 

16 eyes of FA, and 128 elements of the even Clifford subalgebra Cl(8)e] 

Sanskrit and Information 

According to Knowledge Representation in Sanskrit and Artificial Intelligence, by Rick Briggs: 

"... there is a widespread belief that natural languages arc unsuitable for th transmission of 
many ideas that artificial languages can render with great precision and mathematical 
rigor. ... But ... There is at least one language, Sanskrit, which for the duration of almost 
1000 years was a living spoken language with a considerable literature of its own Besides 
works of literary value, there was a long philosophical and grammatical tradition that has 
continued to exist with undiminished vigor until the present century. Among the 
accomplishments of the grammarians can be reckoned a method for paraphrasing 
Sanskrit in a manner that is identical not only in essence but in form with current 
work in Artificial Intelligence This article demonstrates that a natural language can serve 
as an artificial language also, and that much work in AI has been reinventing a wheel 
millenia old ... 

... hierarchical structure ... and ... explicit descriptions of set-relations are essential to really 
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capture ... meaning ... and to facilitate inference. It is believed by most in the AI and 
general linguistic.community that natural languages do not make such seemingly trivial 
hierarchies explicit. Below is a description of a natural language, Shastric Sanskrit, where 
for the past millenia successful attempts have been made to encode such information. The 
sentence: 

(1) "Caitra goes to the village." (graamam gacchati caitra) 

receives in the analysis given by an eighteenth-century Sanskrit Grammarian from 
Maharashtra, India, the following paraphrase: 

(2) "There is an activity which leads to a connection-activity which has as 
Agent no one other than Caitra, specified by singularity, [which] is taking 
place in the present and which has as Object something not different from 
'village'." 

The author, Nagesha, is one of a group of three or four prominent theoreticians who stand 
at the end of a long tradition of investigation. Its beginnings date to the middle of the first 
millennium B.C. when the morphology and phonological structure of the language, as well 
as the framework for its syntactic description were codified by Panini. His successors 
elucidated the brief, algebraic formulations that he had used as grammatical rules and 
where possible tried to improve upon them. A great deal of fervent grammatical research 
took place between the fourth century B.C and the fourth century A.D. and culminated in 
the seminal work, the Vakyapadiya by Bhartrhari. Little was done subsequently to advance 
the study of syntax, until the so-called "New Grammarian" school appeared in the early 
part of the sixteenth century with the publication of Bhattoji Dikshita's Vaiyakarana
bhusanasara and its commentary by his relative Kaundabhatta, who worked from Benares. 
Nagesha (1730-1810) was responsible for a major work, the 
Vaiyakaranasiddhantamanjusa, or Treasury of definitive statements of grammarians, which 
was condensed later into the earlier described work. These books have not yet been 
translated. The reasoning of these authors is couched in a style of language that had been 
developed especially to formulate logical relations with scientific precision. It is a terse, 
very condensed form of Sanskrit, which paradoxically at times becomes so abstruse that a 
commentary is necessary to clarify it. One of the main differences between the Indian 
approach to language analysis and that of most of the current linguistic theories is that the 
analysis of the sentence was not based on a noun-phrase model with its attending binary 
parsing technique but instead on a conception that viewed the sentence as springing from 
the semantic message that the speaker wished to convey. In its origins, sentence 
description was phrased in terms of a generative model: From a number of primitive 
syntactic categories (verbal action, agents, object, etc.) the structure of the sentence was 
derived so that every word of a sentence could be referred back to the syntactic input 
categories. ... It should be pointed out that these Sanskrit Grammatical Scientists actually 
wrote and talked this way. The domain for this type of language was the equivalent of 
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today's technical journals. In their ancient journals and in verbal communication with each 
other they used this specific, unambiguous form of Sanskrit in a remarkably concise way. 
... it would seem that detailed analyses of sentences and discourse units had just received a 
great impetus from Nagesha, when history intervened: The British conquered India and 
brought with them new ... means for studying and analyzing languages. The subsequent 
introduction of Western methods of language analysis ... has for a long time acted as an 
impediment to further research along the traditional ways. Lately, however, serious and 
responsible research into Indian semantics has been resumed, especially at the University 
of Poona, India. ... 

... the main point in which the two lines of thought [ AI computer language and 
Sanskrit ] have converged is that the decomposition of each prose sentence into 
karaka-representations of action and focal verbal-action, yields the same set of triples 
as those which result from the decomposition of a semantic net into nodes, arcs, and 
labels. 

It is interesting to speculate as to why the Indians found it worthwhile to pursue studies 
into unambiguous coding of natural language into semantic elements. It is tempting to 
think of them as computer scientists without the hardware, but a possible explanation is 
that a search for clear, unambiguous understanding is inherent in the human being. Let us 
not forget that among the great accomplishments of the Indian thinkers were the invention 
of zero, and of the binary number system a thousand years before the West re-invented 
them. ...". 

Tony Smith's Home Page 

...... 
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Africa 

Moses and Tharbis - Solomon and Sheba - Jesus and Mary Magdalene 

Here I use Africa to refer to Abyssinia, Eritrea, Ethiopia, Axum, Yemen, and other nations / cultures of the Nile / African Rift / 
Sahara-SubSahra region. Some, such as Yemen, may not even be on what is now conventionally defined as the continent of Africa, 
but my use is based on my cultural / historical perspective. Unless a more restricted meaning is clear from context, as used herein, 
any and all such terms are to be regarded as interchangeable synonyms for Africa. 

Africa 

According to a 21-27 August 2003 Al-Ahram article by Gamal Nkrumah: 

"... It is in Ethiopia that the story of the evolution of mankind began. The remains of the earliest ancestral humans or 
hominids have been found there. ... 

Two Ethiopian regions stand out as preeminent sites favoured for habitation by the early hominids - the Omo Valley 
in the southwestern part of the country, and the Afar or Danakil Depression. To this day, these remote and 
inhospitable regions remain largely cut off from the outside world. They form different parts of Africa's Great Rift 
Valley which runs from central Africa, through the eastern part of the continent, dissecting the Horn of Africa, 
dividing Arabia from Africa, marking out the outlines of the Sinai Peninsula, and ending somewhat unobtrusively 
with the Gulf of Aqaba and the River Jordan Valley. 

●� ... the Omo Valley is a veritable Garden of Eden with a rich and luxuriant tropical flora and teaming with 
exotic fauna. 

●� ... the Danakil Depression ... is a desolate and dreary desert, 100 metres below sea level and one of the hottest 
places on earth ... 

Remains of Australopithecus Afarensis, an early hominid dating as far back as four million years, have been found in 
an almost complete state in the Danakil Depression, which was not always the arid desert it is today. When the early 
hominids roamed the Afar region, it was a well-watered and wooded savanna country. In 1974 archaeologists 
excavating sites in the Awash River Valley discovered the skeletal remains of a female hominid whom they promptly 
named "Lucy" ... three-and-half-feet tall Lucy ... lived some 3.5 million years ago. ... 

... Ethiopians ... ( 6200-3000 BC ) ... began cultivating grains and crops ... The Early Bronze Age (3000 BC) 
witnessed the domestication of cattle ... 

... The close proximity of the Ethiopian highlands to the Red Sea has always provided the main line of external 
communication. 

[ Culture, trade, and genes spread from the Ethiopian highlands 
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South along the Rift Valley, West along the SubSharan Corridor, East across the Red Sea to Yemen and beyond, and North along 
the Nile Valley to the Mediterranean and beyond. (image adapted from National Geographic Atlas website) ] 

... To ... Egyptians... Punt was the most ancient country, a sacred territory. Queen Hatshepsut in the 18th dynasty 
(1540-1304 BC) dispatched a diplomatic and trading mission to Punt ... Could ... Ethiopia be the Punt of the 
Egyptians? ... the sturdy tankwas, or papyrus canoes, that ply Lake Tana 

[ (image from 

National Geographic Maps CD-ROM) 

According to a January 2004 solomonstemple.com web page article by Bob Cornuke: 

"... Lake Tana, a body of water 53 miles long and 41 miles wide, [is] located on the headwaters of the 
Blue Nile. Isolated far out on the waters of Lake Tana is Tana Kirkos Island, considered by the 
Ethiopians to be a holy island, and populated only by Ethiopian Christian monks. The monks of Tana 
Kirkos believe they are living on the island where the Ark of the covenant rested, and where Levitical-
style blood sacrifices were performed until 338 AD, when the nation of Ethiopia converted to 
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Christianity ... the Ark itself was taken to Axum, where today it is kept in absolute isolation at St. 
Mary's of Zion Church. ... 

... the Ark ...[is]... a gold box with two winged creatures on the top ... 24 smaller angelic-type figures 
form ... a molding around the top, with two green stones ... at either end ...".] 

- the source of the Blue Nile - are curiously reminiscent of the Ancient Egyptian reed boats. ...

... Axum...[was]... a prosperous state which at its zenith stretched from Nubia to Yemen and Hejaz, and encompassed 
much of the Horn of Africa ... The Axumite empire's heartland was the highlands of northern Ethiopia and southern 
Eritrea. ... 

... The history of Ancient Ethiopia cannot be separated from that of Ancient Yemen, whose recorded history stretches 
back over 3,000 years. ... 

... settled agricultural communities were established in the Yemeni highlands by the third millennium BC. Urban 
centres soon developed supported by the surrounding farming countryside. Masonry flourished and monumental 
sculptures and massive stone architecture were erected. Sophisticated irrigation works were also constructed which 
attest to a high degree of material sophistication. States like Hadhramaut, Saba, with it capital Ma'rib, and later 
Himyar thrived as industrious mercantile nations that monopolised the spice and incense trade of the ancient world. 

Successive civilisations of Mineans, Sabaeans and Himyarites interacted closely with their counterparts in Ethiopia ... 
due to geographical proximity, strong cultural and trading links developed between the most celebrated of Ancient 
Yemeni civilisations, Saba, and the peoples of Ethiopia. ... Sheba, or the Kingdom of the South, could equally refer 
to either Yemen or Axum. ... 

... In Yemen, the Minaean Civilisation was absorbed or superseded by the celebrated Sabaean Civilisation about 
1000 BC. Trade relations were revolutionised when the inhabitants of Arabia domesticated the dromedary, or one-
humped camel, in the 11th century BC. ... 

... The Sabaeans united southern Arabia into a single political entity by the third century BC. By the time of the birth 
of Jesus Christ, they had expanded their empire to include Ethiopian lands across the Red Sea. With Sabaean 
power waning in the fifth and sixth centuries AD, their empire was conquered by the Ethiopians in 525. The 
Sabaean civilisation endured for 14 centuries lasting from around 800 BC to 600 AD. And as Saba declined, Axum 
arose. ... With the rise of Islam in the seventh century AD, Axum lost Yemen ... and the once flourishing empire 
shrunk back to its original core region of the northern Ethiopian highlands. ...". 

According to a sacredsites.com web page: 

"... Axum began to decline in the early decades of the 7th century following the rise and rapid expansion of the 
Muslim Arabs throughout the Middle East. Both Byzantium and the Persian Empire fell to the Arabs and this dealt a 
deathblow to the trading endeavors of the Axumite kings. Little is known of what became of the Axumite kingdom 
between the 8th and 11th centuries. 

Around the middle of the 11th century the Ethiopian state reappeared as the Christian Zagwe dynasty with its 
center in the town of Roha in the Amhara region of the Ethiopian highlands. The Zagwe dynasty, ruled over by 
eleven kings, lasted until the 13th century, when its last king abdicated in favor of a descendant of the old 
Axumite dynasty. 

The most notable of the rulers of the Zagwe dynasty was King Lalibela who reigned from 1167 to 1207. ... 
According to legend, a dense cloud of bees surrounded the Prince Lalibela at the moment of his birth. His mother, 
claiming that the bees represented the soldiers who would one day serve her son, chose for him the name Lalibela, 
meaning "the bees recognize his sovereignty". ... The Ethiopian Orthodox church later canonized the King and 
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changed the name of the city of Roha to Lalibela. ... A brilliant achievement of his reign was the construction of a 
dozen beautiful rock-hewn churches. ... 

[ ] 

... The churches of Lalibela are among the most extraordinary architectural creations of human civilization. Each 
church is sculpted, both inside and out, directly from the living bedrock of the earth (this type of architecture was not 
new to the area for there are numerous other examples around Ethiopia dating to earlier periods; the Zagwe 
constructions, however, took the art form to a new level). There are two basic types at Lalibela: rock-hewn cave 
churches which are cut inward from more or less vertical cliff faces and rock-hewn monolithic churches which imitate 
a built-up structure but are actually cut in one piece from the surrounding rock and separated from it by an encircling 
trench. ...". 

Moses and Tharbis - ca 1500 BC 

According to a hope-of-israel web page by William F. Dankenbring and John D. Keyser: 

"... the Jewish historian Josephus points out that ...[ Moses ]... had been a great general who led Pharaoh's army 
to victory over the kingdom of Ethiopia, which had conquered most of Egypt. While attacking the Ethiopian 
capital city, Tharbis, the daughter of the king of Ethiopia ... bargained to deliver the city into his hands if he 
would but marry her. ... Moses married her, and fulfilled the obligation of a husband to her, causing her to 
become pregnant (Josephus, Antiquities, II, x). This occurred sometime before 1532 B.C., when Moses was driven 
out of Egypt for slaying an Egyptian (Exodus 2: 11-150.....". 

According to the King James Bible ( Numbers 12: 1, 3, 5, 6, 7, 8 and Deuteronomy 5: 1, 4, 5, 22 ): 

"... Miriam and Aaron spake against Moses because of the Ethiopian woman whom he had married: for he had 
married an Ethiopian woman. ... the man Moses was very meek, 

[ In my opinion, "meek" as used here and elsewhere ( as in "The meek shall inherit the earth." ) in the King James Bible 
means "patient and humble", NOT "submissive". Patience is needed to carry out long-range subtle sophisticated projects. 

Humility is needed so that Ego does not get in the way of acting in accord with the True Laws of Nature. ] 
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above all the men which were upon the face of the earth ... And the Lord came down in the pillar of the cloud, 
and ... said ... With ... My servant Moses ... will I speak mouth to mouth, even apparently, and not in dark speeches; 
and the similitude of the Lord shall he behold ... 

... And Moses called all Israel, and said unto them ... The Lord talked with you face to face in the mount out of the 
midst of the fire, ( I stood between the Lord and you at that time, to shew you the word of the Lord; for ye were afraid 
by reason of the fire, and went not up into the mount; ) ... These words the Lord spake ... And he wrote them in two 
tables of stone, and delivered them unto me. ...". 

Solomon and Sheba - ca 1000 BC 

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 1500 BC ( 25 20-year 
generations after 1500 BC ) was far less than that, and assuming more or less random mating, an African (including Sheba) at 

the time of Solomon might well be a descendant of Moses and Tharbis. 

According to a 21-27 August 2003 Al-Ahram article by Gamal Nkrumah: 

"... the Kebra Negast or Book of the Glory of Kings - from the Queen of Sheba to the rise of the Zagwe dynasty, is 
believed to be a 13th-century creation; its aim seems to have been to establish ... an Ethiopian king-list that traces the 
rulers of Ancient Axum to Menelik I (originally Bin Ha Malik, The King's Son), the son of the "Israelite" King 
Solomon and the "Ethiopian" Queen Makeda, the Queen of Sheba ... historians suggest that King Solomon must have 
reigned around the 10th century BC. ...". 

According to the Kbre Nege'st in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): 

"... Solomon [said] ... to the Queen [of Sheba]: ... I saw many visions in a dream. The sun rose on Israel, but it 
went away and lighted up the country of Ethiopia. So that country shall be blessed through you. ... Nine months 
aand five days ...[later]... the Queen ... brought forth a man-child [Solomon's firstborn] ... and she called him Bayna-
Lehkem. ...[when]... he was twenty-two years old ... Bayna-Lehkem came through ...[the]... gate ... [of his father King 
Solomon]... when King Solomon sw his son he ... said, "Behold my father David has renewed his youth and has risen 
from the dead." Then he said to all of his court, "... He is David ...". 

... Gabriel ... the Angel of Death ... said to ... Solomon ... "... Harken to what I say, for God has sent me. From being a 
wise man you have turned into a fool ... and all because you have broken the commandment of God. You held this 
lightly, thinking you were wiser than God and believing you would have many male children. Know that your 
Salvation was created in the belly of Adam. And it began in the form of a pearl before Eve. The pearl ... went forth 
from the belly of Adam into the belly of Seth. And then it ... came to Arbam. And it .. went into Isaac the pure ... into 
Jacob the humble ... into Judh, the innocent ... And ... it came to Fares the patient. And from him the pearl went to the 
firstborn until it came into the belly of Jesse, your grandfather. And then ... it went to the seventh, David, your 
innocent and humble father. Now the pearl of your salvation will pass through many generations until it will reach 
him who ... is crucified without sin and who rises without corruption. He who goes into Sheol and tears down its 
walls. ... 

... the pearl shall be carried in the belly of Rehoboam your [second-born] son, and shall be the savior of all the 
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world. ... 

... Zion [ the Ark of the Covenant ], taken up by [David] your firstborn [son], shall be the salvation of the 
people of Ethiopia forever ..." 

Jesus and Mary Magdalene - ca 0 AD/BC 

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 1000 BC ( Jesus being 26 
generations removed from David, and so 25 generations from Solomon ) was far less than that, and assuming more or less random 

mating, an African (including Mary Magdalene) at the time of Jesus might well be a descendant of Solomon and Sheba. 

The Lamb was the symbol of Christians until the Quinisext Synodi Council of Constantinople decreed in 692 AD that the image of 
Christ on the Cross should replace the Lamb. According to The Revelation of St. John the Divine ( Chapters 5-22, King James 
Version ): 

"... I saw in the right hand of him that sat on the throne a book ... sealed with seven seals. ... And I beheld ... a Lamb as 
it had been slain, having seven horns and seven eyes, which are the seven spirits of God sent forth into all the earth. ... 
And he came and took the book ... the four beasts and four and twenty elders fell down before the Lamb ... saying, 
Thou art worthy to take the book, and to open the seals thereof; for thou wast slain, and hast redeemed us ... out of 
every kindred, and tongue, and people, and nation; ... and I heard the voice of many angels ... the number of them was 

ten thousand times ten thousand, and thousands of thousands; ... And when ... the Lamb ... had opened the seventh 
seal ... I saw the seven angels ... and to them were given seven trumpets. And another angel came ... having a golden 
censer ... And another ... angel ... with ... a rainbow ... upon his head ... had in his hand a little book open ... And 
sware ... that there should be time no longer .... But ... when ... the seventh angel shall begin to sound, the mystery of 
God should be finished .... ... And the seventh angel sounded ... And I saw a new heaven and a new earth ...[and]... that 
great city, the holy Jerusalem ... the city was pure gold, like unto clear glass. ...[and] a pure river of water of life, clear 
as crystal ... and on either side of the river, was there the tree of life, which bare twelve manner of fruits, ... And the 
city had no need of the sun, neither of the moon, to shine in it: for ... the Lamb is the light thereof ...". 
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Blessed are the meek; for they shall inherit the earth. 

( Beatitude from the Gospel According to St. Matthew 5:5 King James Version ) 

( Lamb images from a Three Lions Redempion web page of Doug Gray ) 

It is interesting that 

up to age 12, Jesus was far from meek = patient and humble. 

According to The Gospel of Infancy Thomas (as translated by Harold Attridge & Ronald F. Hock in the book The Complete Gospels, Harper Collins, ©1992): 

"... When ... Jesus, was five years old, he was playing at the ford of a rushing stream ... collecting the flowing water 
into ponds ... He then made soft clay and shaped it into twelve sparrows. He did this on the sabbath day ... So Joseph 
went there, and as soon as he spotted him he shouted, "Why are you doing what's not permitted on the sabbath?" ... 
Jesus simply clapped his hands and shouted to the sparrows: "Be off, fly away, and remember me, you who are now 
alive!" And the sparrows took off and flew away noisily. ... 

The son of Annas the scholar, standing there with Jesus, took a willow branch and drained the water Jesus had 
collected. Jesus ... became angry, saying to him, "Damn you, you irreverent fool! What harm did the ponds of water 
do to you? From this moment you, too, will dry up like a tree, and you'll never produce leaves or root or bear fruit." In 
an instant the boy had completely withered away. ... 

The parents of the boy who had withered away ... came to Joseph and accused him: "It's your fault - your boy did 
this." ... 

Later ... a boy ran and bumped him [Jesus] on the shoulder. Jesus got angry and said to him, "You won't continue your 
journey." And all of a sudden, he fell down and died. ... 

... The parents of the dead boy came to Joseph and blamed him saying, "Because you have such a boy, you can't live 
with us in the village, or else teach him to bless and not curse. He's killing our children!" So Joseph summoned his 
child and admonished him in private, saying, "Why are you doing all this? These people are suffering and so they hate 
and harass us." Jesus said, "... those people must take their punishment." There and then his accusers became blind. ... 

... Joseph ... got angry and grabbed his ear and pulled very hard. ...[Jesus]... became infuriated with him and replied, 
"... Don't you know that I don't really belong to you? Don't make me upset." ... A teacher by the name of Zacchaeus 
was listening to everything Jesus was saying to Joseph, and was astonished ... so he summoned Joseph and said to 
him, "You have a bright child, and he has a good mind. Hand him over to me so he can learn his letters. I'll teach him 
everything he needs to know so as not to be unruly." ... Jesus ... said to Zacchaeus, "... If you wish to be a perfect 
teacher, listen to me and I'll teach you a wisdom that no one else knows except for me and the one who sent me to 
you. It's you who happens to be my student ..." .... 
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... the teacher said to Joseph, "Bring him to the classroom and I'll teach him the alphabet." ... The teacher wrote the 
alphabet for him and began the instruction by repeating the letter alpha many times. But the child was quiet and did 
not answer him for a long time. ... the teacher got angry and struck him on the head. The child took the blow calmly 
and replied to him, "I'm teaching you rather than you're teaching me, and your condemnation is great. To you these 
letters are like a bronze pitcher or a clashing cymbal, which can't produce glory or wisdom because it's all just 
noise. ... Since you don't know the real nature of the letter alpha, how are you going to teach the letter beta? ... " he 
said to Zacchaeus, "Listen, teacher, and observe the arrangement of the first letter: 

How it has two straight lines or strokes proceeding to a point in the middle, gathered together, elevated, 
dancing, three-cornered, two-cornered, not antagonistic, of the same family, providing the alpha has 
lines of equal measure." 

After Zacchaeus the teacher had heard the child expressing such intricate allegories regarding the first letter, he ... 
spoke ..."... I can't endure the severity of his look or his lucid speech. ... I strove to get a student, and I've been found 
to have a teacher. ... Therefore, I ask you, brother Joseph, take him back to your house. ..." ... [Jesus] ... laughed loudly 
and said, "Now let the infertile bear fruit and the blind see and the deaf in the understanding of their heart hear ..." ... 
When the child stopped speaking, all those who had fallen under the curse were instantly saved. And from then on no 
one dared to anger him for fear of being cursed and maimed for life. 

A few days later Jesus was playing on the roof of a house when one of the children playing with him fell off the roof 
and died. When the other children saw what had happened, they fled, leaving Jesus standing all by himself. The 
parents of the dead child came and accused Jesus: "You troublemaker you, you're the one who threw him down." 
Jesus responded, "I didn't throw him down - he threw himself down. He just wasn't being careful and leaped down 
from the roof and died." Then Jesus himself leaped down from the roof and stood by the body of the child and shouted 
in a loud voice: "Zeno!" - that was his name - "Get up and tell me: Did I push you?" He got up immediately and said, 
"No, Lord, you didn't push me, you raised me up." ... 

A few days later a young man was splitting wood in the neighborhood when his axe slipped and cut off the bottom of 
his foot. He was dying from the loss of blood. ... Jesus ... forced his way through the crowd and grabbed hold of the 
young man's wounded foot. It was instantly healed. He said to the youth, "Get up now, split your wood, and remember 
me." ... 

... Joseph ... handed him over to another teacher. (2)The teacher said to Joseph, "First I'll teach him Greek, then 
Hebrew." This teacher, of course, knew of the child's previous experience (with a teacher) and was afraid of him. Still, 
he wrote out the alphabet and instructed him for quite a while, though Jesus was unresponsive. Then Jesus spoke: "If 
you're really a teacher, and if you know the letters well, tell me the meaning of the letter alpha, and I'll tell you the 
meaning of beta." The teacher became exasperated and hit him on the head. Jesus got angry and cursed him, and the 
teacher immediately lost consciousness and fell facedown on the ground. The Child returned to Joseph's house. But 
Joseph was upset and gave instruction to his mother: "Don't let him go outside, because those who annoy him end up 
dead." ... 

... another teacher, a close friend of Joseph, said to Joseph, "... this child ... already he's full of grace and wisdom. So 
I'm asking you, brother, to take him back home." When the child heard this, he immediately smiled at him and said, 
"Because you have spoken and testified rightly, that other teacher who was struck down will be healed." And right 
away he was. Joseph took his child and went home. ... 

... When he was twelve years old his parents went to Jerusalem, as usual, for the Passover festival, along with the their 
fellow travelers. After Passover they began the journey home. But while on their way, the child Jesus went back up to 
Jerusalem ... in the temple area, sitting among the teachers, listening to the law and asking them questions. ... And 
Jesus continued to excel in learning and gain respect. ...". 
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More details about twelve-year-old Jesus in the temple are given in The Arabic Gospel of the Infancy of the Saviour: 

"... when He was twelve years old, they took Him to Jerusalem to the feast. And when the feast was finished, they 
indeed returned; but the Lord Jesus remained in the temple among the teachers and elders and learned men of the sons 
of Israel, to whom He put various questions upon the sciences, and gave answers in His turn. ... And a philosopher 
who was there present, a skilful astronomer, asked the Lord Jesus whether He had studied astronomy. And the Lord 
Jesus answered him, and explained 

●� the number of the spheres, and of 
●� the heavenly bodies, their natures and operations; 
●� their opposition; their aspect, triangular, square, and sextile; 
●� their course, direct and retrograde; 
●� the twenty-fourths, and sixtieths of twenty-fourths; and other things beyond the reach of reason. 

There was also among those philosophers one very skilled in treating of natural science, and he asked the Lord Jesus 
whether He had studied medicine. And He, in reply, explained to him 

●� physics and metaphysics, hyperphysics and hypophysics, the powers likewise and humours of the body, and 
the effects of the same; also 

●� the number of members and bones, of veins, arteries, and nerves; also 
●� the effect of heat and dryness, of cold and moisture, and what these give rise to; 
●� what was the operation of the soul upon the body, and its perceptions and powers; 
●� what was the operation of the faculty of speech, of anger, of desire; lastly, 
●� their conjunction and disjunction, and other things beyond the reach of any created intellect. ... 

And from this day He began to hide His miracles and mysteries and secrets, and to give attention to the law, until He 
completed His thirtieth year, when His Father publicly declared Him at the Jordan by this voice sent down from 
heaven: This is my beloved Son, in whom I am well pleased; the Holy Spirit being present in the form of a white 
dove. ...". 

What did Jesus do between the age of 12 and the age of 30? 

According to the Acts of Yesu ("... Acts of Yesu became public in the Europe as the apocryphal book that Fr. Martin Corzeni, who worked in the Vatican 

archives for years, secretly removed from the library. After his terrible death in 1982, Acts of Yesu was discovered (by his landlord) among his possessions in a room where 
he sometimes boarded. He died from inhalation of a nerve toxin. ... The copy of Acts of Yesu available here is not the original that Fr. Corzeni brought into the light. This 
is an English translation of the original text, discovered in North western Pakistan in 1999. Translation was made by a female monk who specialize in ancient Persian 

language. What is remarkable is the slight differences between the English text in use by some groups and the ancient Corzeni copy in the original text. ...".): 

"... In Egypt the child, Yesu received education of reading and writing and he was reading and singing Holy 
Scripture ... when he was five years of age. When the seventh year of Yesu came to pass, he was moved with his 
mother to the schools of the Greeks of Alexandria to learn the tradition. When the 11th year of Yesu came to pass, he 
was moved with his mother to the Hebrew schools of Siphora in Galilee to learn the tradition. ... 

When Yesu was a young man and his year was fourteen he took the caravan up to the plains of Dash't and continued 
his schooling as his ministry began. ... 

[ According to a yesinet web page: 

"... "It is not certain what route Jesus took on his journey to the East. Here is one possible itinerary via ancient roads and trade 
routes, reconstructed from Notovich, Abhedananda, and Roerich texts and legends: Jesus departed Jerusalem (follow the yellow 
line), 
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took the Silk Road to Bactra, headed south to Kabul, crossed the Punjab and proceeded to a Jain area on the Kathiawar peninsula 
where Jain temples were later built bear the town of Palitana. He crossed India to Juggernaut (Puri), made trips to Rajariha (Rajgir), 
Benares, and other holy cities and, fleeing his enemies went to Kapilavatsu--birthplace of Gautama Buddha. Jesus took a trail just 
west of Mt. Everest to Lhasa (where the palace of the Dalai Lama was built in the 17th century). On the return trip (follow the violet 
line), he took the caravan route to Leh, went south to the state of Rajputana and the north to Kabul. He proceeded on the southern 
trade route through Persia where Zoroastrian priests abandoned him to wild beasts. Jesus survived and arrived unharmed in 
Jerusalem." Map and text from The Lost Years of Jesus. ...". ] 

... In the Sistia it came to pass that Yesu mastered the art of affinity when the high priest of the temple planned to 
poison the Saviour. The priests crafted to tell Yesu the drinking of the poison was the test for mastery of the tradition; 
that Yesu may not leave before the test. ... And Yesu, led by the Spirit of the Mother, agreed to take the test on his 
final day before departing to India. ... And He drank the whole of the cup; and those priests and teachers who were 
vexed in evil toward the Saviour and his pupils and followers fell to the ground and died a horrible death for all to see 
their deceit. ... 

... To Kashmiri ... The Saviour left that town by the East road, alone as he came into it. ... On the way to Kashmiri our 
Saviour entered by the valley ... On the way to Kashmiri our Saviour entered by the valley road and at the pass the 
man asked him for his name because the news of Yesu had not yet reached those areas. Yesu said to the gatekeeper, 
'Nada, my older brother, I am returning home after many years. I desire to visit my family and to meet my younger 
sister which I know not.' ... 

... Yesu took to the schools of the northern areas ... Jammu or Tibet ... when he was twenty four years; and mastered 
the art of self-control taught by those as the Way; and Yesu loved the Scriptures and meditated on the healings it 
wrought. ... prostitutes were brought in to the ashrama to sleep in the beds of the monks as the tradition was. For many 
months the monks disrobe and sleep naked by them without any issue before gaining success in self-control. The child 
brought in for Yesu was called Magdalene, from an important family in the province where the Buddha was 
born in India. ... The child told Yesu how she fell in lust with a girl from her town and how they were discovered in 
sexual embrace, and they were hauled before the town elders. Her parents were disgraced and sold her to a brothel 
owner and told him to send her far away from there but the other girl, from a poor house, was sent to work in the 
gold mines where she will surely die. ... 

[ My comment: The Acts of Yesu say that Mary Magdalene was from Kapilavastu, the birthplace of Gautama Buddha, and some say 
that Mary Magdalene was from a town called Magdala on the Sea of Galilee. However, I thnk that Tibet is too near Kapilavastu to 
be "far away from there", and I think that transportation links from the Sea of Galilee Magdala to Tibet are too convoluted for 
substantial slave trade. My opinion is that Mary Magdalene was from 
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the town of Magdala in Ethiopia (map from National Geographic Maps CD, Africa: Countries of the Nile, October 1963), as it is both "far away" from 
Tibet and accessible to Tibet by major trade routes of the first millenium BC: by land from Magdala to Massawa, by sea from 
Massawa to India near Astakapra, and by land from Astakapra to Mathura and then on through Kapilavatsu to the monastery in 
Tibet. 

( map of major trade routs modified from Past Worlds, The Times Atlas of Archaeology ( Crescent Books 1995 ) ) 
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As shown by a later map (from National Geographic Atlas web site) 

the town known as Madgala during the time of Jesus is now known as Amba Maryam. Although it is commonly thought that 
Ethiopian references to Mary refer to Mary the Mother of Jesus, I speculate that the Mary of Amba Maryam refers to Mary 
Magdalene, the Mary from the town formerly known as Magdala. ... ] 

Yesu took pity on the young girl; and following the rules of the initiation, told her to undress and sit on his bed. And 
Yesu taught her the secret art of sacred sensuality; of using the body and the senses to engender holy energy to the 
purpose of purification and control over the senses and the bodily impulses. ... Magdalene advanced quickly ... and she 
controlled her intelligence and she became an expert yogi for her love and sensitivity. She conquered the lust which 
ran wild within her and tamed it and gained control over her soul; and ... the Saviour taught Magdalene the Greek 
reading and the Aramaic, and she read. 

Magdalene learned by night, but for according to monk's rule the prostitute was naked throughout, sharing the mat. In 
the mornings the master teacher came to see if any issue from the monk was there but he only found Yesu and 
Magdalene in holy meditation. ... When the time was fulfilled Yesu presented Mari to the elders and asked for her to 
be tested along with the men. These words caused much dissension for never has a woman been to school for holy 
initiation. ... A great riot resulted in the temple ... Yesu took Mari and they left that city to be purified by its own 
fire. ... 

... Yesu walked with Mari but stopped by a river to rest on the way down the valley where women were washing. Mari 
went down to the women and spoke with them, and told them everything that happened; and how Yesu taught her to 
read the Scriptures; and the women became exited and Mari recited verses from the Scriptures and told them what 
they meant. Mari brought the women up to speak with Yesu and they asked him many questions about birth and 
marriage and transmigration and love and children and duty. ... 

... in Sringa ... it was the time of the Feast of Shiva ... the Temple of All Bodhisattvas and Buddha the Merciful ... was 
in silence because the festival was not one of the Buddha tradition ... Mari ran down the road to the shrine to meet 
Yesu ... Yesu and Mari stayed with the begging children and taught them how to find food and to make clothing and 
huts for winter time. ... After the festival ... Yesu ... the elders to explain why, even if their Scriptures tell them 
otherwise, do they refuse to feed and heal the children ... But the elders answered that the children are from another 
caste and sect. ... And Yesu said, 'I was not aware that you are from a different caste to mine. I and my disciple and the 
children are from the caste of the children of God the Father and Mother but you say that we are different &endash; 
now this means that you are from the caste of evil because only the caste of evil thinks of themselves as belonging 
elsewhere than the caste of the children of God.' ... And Yesu and Mari stayed with them two months ... teaching ... 
The Way and the tradition purified itself from the rust and moths of years of neglect. ...When the time came for Yesu 
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to leave for India the beggar children were no longer left but were cared for by the Ashrama of the city. ... 

... And Yesu was 27 years when, as he was instructed by the holy ones, he entered the gates of the Nazoreans at Edes-
Ra'y ... [i]n Persia ... Mari followed the Lord through the towns to the community of the devout by the river Jordan, in 
the land of Palestine ... 

And it came to be said the Lord's cousin was preparing the way for him from Egypt to the Dead Sea to start the 
ministry of the Saviour among the people of that land ... And the angel of God ... spoke to Yesu saying the baptism of 
John is the way to serve all the nations ... And the Lord followed the way to Egypt where John was preparing. ... 

When the baptism of John the Nazorean came to be done after seven days on the way ...[ In this stained glass window in the 
First Baptist Church, Cartersville, Georgia, 

John (purple and gold) and Jesus (red and green, and bright white, are in the River Jordan below a Holy Spirit dove. The entire stained glass window 

(click here for a larger image) was given to the Church (which was built in 1904) by Methodist Rev. Sam Jones as a memorial to his brother, Rev. Joe 
Jones. The border reminds me of a Lo Pan, with: 
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●� an orange inner ring of 48 segments; 
●� a wide ring with 8 circular designs, each separated from its neighbor by a pattern of 2 large things and 12 + 4 + 2 + 3 + 3 = 24 small things (the 2 

+ 24 = 26 large and small things remind me of J3(O)o, and all 8x24 = 192 small things remind me of the Rig Veda). Each circular design has: 
❍� a central circle surrounded by: 
❍� a ring of 6 segments (together with the central circle, these remind me of a 7-sphere); and 
❍� a green ring of 8 segments (together with the 7 inner circle and segments, these remind me of a 15-sphere, and all 8 of them remind me 

of a 600-cell); 
●� a green ring of 48 segments; and 
●� a red outer sixth ring of 48 segments (the 48 + 48 + 48 orange-green-red things plus 12x8 of the small things remind me of the 240 vertices of 

the E8 root vector polytope, and if the 2x8 = 16 large things are added, I am reminded of the Cl(8) Clifford algebra). ]... 

... the countenance of Yesu was changed, and he retained his human form by will, and the Light went up for all those 
in waiting in the ashrama in all the worlds; and in (the Mediterranean) and Syria and Parthia and in India the saints 
were shaken by the Lord's presence as if He was present with them in their rooms and in the fields. ... From this time 
on the Lord ministered to all at once and remained in his human form for those hard at heart in the lands of Palestine, 
Samaria, Judah, Galilee, Syria and Phoenicia. ... 

... Yesu added to John's baptism also that baptism of fire from within and he lifted many devotees on high and sent 
them out to minister to the congregations of holy ones all over the world. 

Mari with more than three hundred women who became virgins and were liberated from their afflictions also 
followed. And they followed behind the Lord and cared for him greatly. And the Magdalenes taught of healings and 
making the enjoyment of the sense pleasures holy chariots; and they kept pure and secret the mystical teachings and it 
was taken to many parts of the world. 

When the time came for the Lord to finish the ministry in body he was 34 years old and accomplished in spirit to the 
Saviour, and he commanded many to teach the mysteries of the baptisms to worthy ones. ... 

... Yesu the Lord prepared for seven days and went up to give himself to the evil ones of the pious of those lands to 
hang him up as despicable, for that is what the world does with holiness, unto to the death of the body; because he was 
to discard it for the sake of the ministry in the other universes; and he left the body to die and he gained union with 
God as the beloved son. ... 

... after three days he removed that dead body from its filthy grave and swaddling clothes and made it alive again 
when he needed it. And the Lord travelled the lands of his former ministries, appearing whenever he needed; and he 
brought with him a great army of angels to light the Way. 

And the Lord appeared first to Mari his beloved companion and to his blessed mother and the devotees (apostles) of 
that land, that they too may believe; and he sent the devotees to minister in different lands and appeared to be with 
them. And the Lord ministered to the congregations of Yuda in Kushan, and James in Egypt and Mari in 
Alexandria, in Ethiopia, Peter in Armenia, in Syria, with Matthew in Parthia and Yuda when he became the Thoma 
in India for many years. ...". 

Why did Mary Magdalene return to Ethiopia, the country of her home town of Magdala, after 
Jesus was crucified ? 

Consider the role of Ethiopia in the history of Judaic/Christian/Islamic religion: 

According to "The Historic Implications of the Kebra Nagast" in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): 

"... the Great Pyramid at Giza ..., as a mystical and scientific symbol and also as a practical archtectural design and 
building structure, goes back ... to the Ethiopian roots of the world culture in Kemet. ... The authorized King James 
Bible, which first appeared in 1611, was ... going to include ... the Kebra Nagast ... However, the editors were told, 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000MTSSJMM.html (14 of 18)7/8/2005 9:42:45 PM 



Moses/Tharbis - Solomon/Sheba - Jesus/Mary Magdalene 

presumably by the clergy - although it came down by royal decree - to excise the chapters which included the Kebra 
Nagast. ...". 

According to the Kbre Nege'st in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): 

"... Solomon [said] ... to the Queen [of Sheba]: ... I saw many visions in a dream. The sun rose on Israel, but it went 
away and lighted up the country of Ethiopia. So that country shall be blessed through you. ... Nine months aand five 
days ...[later]... the Queen ... brought forth a man-child [Solomon's firstborn] ... and she called him Bayna-Lehkem. ... 
[when]... he was twenty-two years old ... Bayna-Lehkem came through ...[the]... gate ... [of his father King 
Solomon]... when King Solomon sw his son he ... said, "Behold my father David has renewed his youth and has risen 
from the dead." Then he said to all of his court, "... He is David ...". 

... Gabriel ... the Angel of Death ... said to ... Solomon ... "... Harken to what I say, for God has sent me. From being 
a wise man you have turned into a fool ... and all because you have broken the commandment of God. You held this 
lightly, thinking you were wiser than God and believing you would have many male children. 

Know that your Salvation was created in the belly of Adam. And it began in the form of a pearl before Eve. The 
pearl ... went forth from the belly of Adam into the belly of Seth. And then it ... came to Arbam. And it .. went into 
Isaac the pure ... into Jacob the humble ... into Judh, the innocent ... And ... it came to Fares the patient. And from him 
the pearl went to the firstborn until it came into the belly of Jesse, your grandfather. And then ... it went to the seventh, 
David, your innocent and humble father. Now the pearl of your salvation will pass through many generations until it 
will reach him who ... is crucified without sin and who rises without corruption. He who goes into Sheol and tears 
down its walls. ... and Zion [ the Ark of the Covenant ], taken up by [David] your firstborn [son], shall be the 
salvation of the people of Ethiopia forever; and the pearl shall be carried in the belly of Rehoboam your [second
born] son, and shall be the savior of all the world. ..." 

... when David the son of Solomon returned [ to Ethiopia ] with the Ark of the Covenant, he met his mother Makeda 
[ Queen of Sheba ] and she granted that he should be King of Ethiopia. ... 

... When the Pearl, the Son of the Lord, was born ... the people of Ethiopia were loved by God because the Savior 
of the World, his Son, was beloved by them. ...". 

Also, consider the relationship of Mary Magdalene and Jesus: 

This Durer woodcut The Large Passion - 9 of 12 - Last Supper - 1510 
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showing 6 apostles on each side of the couple Jesus and Mary Magdalene indicates that in Durer's Europe ca 1500 it was believed 
(at least by some) that Jesus and Mary Magdalene were man and wife, with Mary Madgalene being even closer to Jesus than the 12 
apostles. 

According to a Web Gallery of Art web page: 

"... In the summer of 1518 he [Durer] went to Augsburg where he met Martin Luther, who had in the previous year 
circulated his Ninety-five Theses denouncing the sale of papal indulgences. Dürer later became a devoted follower 
of Luther. ...". 

According to an 11 August 2003 Time article by David Van Biema found on a danbrown web page: 

"... The Gnostic Gospel of Philip describes Magdalene as "the one who was called [Jesus'] companion," claiming that 
he "used to kiss her on her [mouth]." ... Martin Luther believed that Jesus and Magdalene were married, as did 
Mormon patriarch Brigham Young. ... 

The notion that Magdalene was pregnant by Jesus at his Crucifixion became especially entrenched in France, which already had a tradition of her 
immigration in a rudderless boat, bearing the Holy Grail, his chalice at the Last Supper into which his blood later fell. Several French kings promoted the 
legend that descendants of Magdalene's child founded the Merovingian line of European royalty, a story revived by Richard Wagner in his opera 
Parsifal ... The Wachowski brothers ... named a villain in The Matrix Reloaded Merovingian, filming him surrounded by Grail-like chalices. His wife in 
that film was played by Italian actress Monica Bellucci, who will also play Magdalene in Mel Gibson's upcoming Jesus film ... The idea that Magdalene 
herself was the Holy Grail - the human receptacle for Jesus' blood line - popped up in a 1986 best seller, Holy Blood, Holy Grail, which inspired Brown's 
Da Vinci Code. ... 

[ In my opinion, it is unlikely that a pregnant Mary Magdalene would have gone to France, which was in the part of the world controlled by the Roman Empire, which 
Roman Empire at that time was quite hostile to Christianity. I think that it is more likely that Mary Magdalene would have returned to the Christian-friendly land of her 
birth, Ethiopia. ] 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000MTSSJMM.html (16 of 18)7/8/2005 9:42:45 PM 



Moses/Tharbis - Solomon/Sheba - Jesus/Mary Magdalene 

The idea that Magdalene herself was the Holy Grail - the human receptacle for Jesus' blood line - popped up in a 1986 
best seller, Holy Blood, Holy Grail, which inspired Brown's Da Vinci Code. ...". 

According to a book "Bloodline of the Holy Grail" by Laurence Gardner on a karenlyster web page and related pages: 

"... Dynastic heirs such as Jesus were expressly required to perpetuate their lines. Marriage was essential, but 
community law protected the dynasts against marriage to women who proved barren or kept miscarrying. This 
protection was provided by the three-month pregnancy rule. Miscarriages would not often happen after that term, 
subsequent to which it was considered safe enough to complete the marriage contract. .. 

... Jesus ... was a Messiah, which means ... an 'Anointed One'. ... all anointed senior priests and Davidic kings were 
Messiahs; Jesus was not unique in this regard. Although not an ordained priest, he gained his right to Messiah status 
by way of descent from King David and the kingly line, but he did not achieve that status until he was ritually 
anointed ... the bridal anointing of the king ... used ... the oil ...[of]... spikenard (an expensive root oil from the 
Himalayas) ... spikenard ... was the express prerogative of a Messianic bride who had to be a 'Mary' - a sister of a 
sacred order. Jesus's mother was a Mary; so too would his wife have been a Mary, ... 

... There are seven lists given in the Gospels of the women who were Jesus's regular companions. These lists all 
include his mother, but in six of these seven lists the first name given (even ahead of Jesus's mother) is that of Mary 
Magdalene, making it plain that she was, in fact, the First Lady: the Messianic Queen. ... 

... Messianic marriages were always conducted in two stages. ... Chronologically, these anointings (as given in the 
Gospels) were two-and-a-half years apart. ... 

Of all the four Gospels, only John records the wedding feast at Cana ...[which]... can be dated to the summer of AD 
30, in the month equivalent to our modern June. ... the Cana ceremony ... appears to have been their own betrothal 
feast ...[It]... embodie[d] the ... water and wine ... wine taken at betrothal feasts was only available to priests and 
celibate Jews, not to married men, novices or any others who were regarded as being unsanctified. They were allowed 
only water ... Mary ... and Jesus then flouted convention, abandoning the water to provide wine for everyone. ... 

... The first (the anointing in Luke) ... was the legal commitment to wedlock ... First weddings were always held in 
the month of Atonement (modern September) and betrothal feasts were held three months before that. In this 
particular instance, we find that the first marital anointing of Jesus by Mary Magdalene was at the Atonement of AD 
30, three months after the Cana ceremony ... 

... the second (the later anointing in Matthew, Mark and John) was the cementing of the contract. ... the ... 
anointings of Jesus by Mary at Bethany. ... From that day she would carry a vial of spikenard around her neck, 
throughout her husband's life, to be used again on his entombment. It was for this very purpose that Mary Magdalene 
would have gone to Jesus's tomb, as she did on the Sabbath after the Crucifixion. .... In Jesus and Mary's case the 
second anointing was of particular significance for, as explained by Flavius Josephus in the 1st-century Antiquities of 
the Jews, the second part of the marriage ceremony was never conducted until the wife was three months 
pregnant. ... the trial and crucifixion of Jesus are mentioned in the Annals of Imperial Rome. We can now determine 
from chronological survey that the Crucifixion took place at the March Passover of AD 33, while the Bethany 
second marriage anointing was in the week prior to that. We also know that, at that stage, Mary Magdalene had 
to have been three months pregnant - which means she should have given birth in September of AD 33. ...".

 [ As Laurence Gardner noted in his article, the birth of Jesus ( celebrated in December but possibly actually in February or March ) violated the rule of birth in the 
Atonement month of September. However, Gardner says that "... special dispensation for the birth was granted by the ... priest ...". That, and the calendrical customs 
described in the above quotes from Gardner, sound reasonable to me, so that I agree with Gardner that Mary Magdalene was three months pregnant with her child 
conceived with Jesus when the Crucifixion took place at the March Passover of AD 33. However, in the rest of his book "Bloodline of the Holy Grail", Gardner goes 
beyond the Gospels to Acts, Revelations, etc., and in doing so contends that Jesus survived the Crucifixion and that Mary Magdalene had two more children by Jesus and 
that they moved to France and founded the Merovingian bloodline. I find those ideas implausible and inaccurate, and I do not believe Gardner is correct about those 
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Merovingian ideas. Even though Gardner may be wrong about his Merovingian ideas, their inaccuracy is not grounds to question his material on the Gospels and wedding 

customs, which I find plausible and convincing. ]

 Perhaps Jesus and Mary Magdalene, knowing that Jesus would die on the Cross, conceived a 
child to have been born around the September month of Atonement of AD 30. 

Mary Magdalene returned to her home country of Ethiopia because it was the most friendly 
country to Christianity, much more friendly than the Roman Empire, Zoroastrian Persia, Hindu/ 

Buddhist India, and Confucian Han China. 

Ethiopia would be the best place to raise a child conceived by Jesus and Mary Magdalene. 

Thus Ethiopia became the Land of Reunification of Zion and the Pearl, 

which had been separated since the time of Solomon. 

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree and assuming more or less random mating, anyone with any 
African ancestry, as of now, around 2000 AD, more than 25 generations after 0 AD/BC, when the population of the entire Earth was 

around 200,000,000 , might well be a descendant of Jesus and Mary Magdalene. 

Nicolas Notovitch, in his book The Unknown Life of Jesus Christ, gives an account similar to that of the Acts of Yesu. According to 
a web page about his work: "... During the latter part of the 1870s, Notovitch decided to embark on an "extended journey through the 
Orient." ... reaching India in 1887 ... [heard] that the life of Jesus Christ had been recorded in Buddhist manuscripts. ... Jesus is 
referred to as "Issa" in Buddhist documents, as "Isa" in the scripture of Islam, the Quran, and as "Isa" in the Hindu scripture, the 
Bhavishya Mahapurana. ... Notovitch decided to delay his return to Europe ... and ... to ... journey to Thibet [Tibet] ... While riding 
his horse near Hemis Monastery, Notovitch suffered a terrible fall from his horse and broke his right leg, and he was forced to 
remain under the care of the Buddhist monks at Hemis until his leg healed. After requesting to see the manuscripts concerning Jesus 
in India, the monks brought to his bedside two books with loose, yellowed leaves. During the next two days one of the monks read 
these documents to Notovitch while an interpreter translated and Notovitch took notes. ... Notovitch now felt that he had come 
across the most powerful discovery in 2000 years: written manuscripts giving stunning details of the lost years of Jesus, between the 
ages 12 and 30, that are not mentioned in the Bible, and showing that Jesus had been tutored by Buddhists. ... 

... Notovitch is just one tiny part of the story. ... there still exists Persian, Tibetan and Sanskrit documents, all of which mention the 
sojourn of Jesus in India. The Tarikh-i-Kabir-i-Kashmir, the Bagh-i-Sulaiman, the Ain-ul-Hayat, the Wajees-ut-Tawareekh, the 
Negaristan-i-Kashmir, the Usool-al-Kafi, the Book of Balauhar and Buddasaf, the Rauzat-us-Safa, Ikmal-ud-Din, the Grugtha 
Thams Chand, the Bhavishya Mahapurana, the oral traditions of the people of Kashmir, the oral traditions of the Followers of Jesus 
in Afghanistan, the inscriptions of the Takhat Sulaiman monument in Srinagar, as well as other documents, all mention the sojourn 
of Jesus in Kashmir ...". 

According to a web page about Swami Abhedananda: "... Swami Abhedananda read Notovitch's account, and in 1922 he decided to 
travel to the Hemis Monastery himself ... The lama who was acting as the Swami's guide took a manuscript from the shelf and 
displayed it to the Swami. He told him that it was an exact translation of the original manuscript which was lying in the monastery of 
Marbour near Lhasa. The original manuscript, he explained, was in the Pali language, while the manuscript that was preserved at 
Hemis (the one Nicolas Notovitch claimed to have seen, and that the Swami had later been shown in 1922) was written in the 
Tibetan language. It is said to consist of fourteen chapters and two hundred twenty-four couplets called slokas. ...". 
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Physics of the Klein Quartic 

To make a physics model based on the Klein Quartic, start with 336-element SL(2,7), which double 
covers the 

Klein Quartic (animated image by Greg Egan) . According to Coxeter's book Complex Regular Polytopes 
(2nd edition, Cambridge 1991), the 48-element binary octahedral group <4,3,2> is a subgroup of 
index 7 in SL(2,7). 

Since the basic building block of the Klein Quartic covering SL(2,7) is <4,3,2>, the first task is to see 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000KQphys000.html (1 of 30)7/8/2005 1:45:39 PM 



Klein Quartic Physics 

the structure of <4,3,2> and how it might be related to a physics model. 

Now consider the 24-element binary tetrahedral group <3,3,2> as a normal subgroup of 48-element 

<4,3,2> and look at the coset space <4,3,2> / <3,3,2> .


According to Coxeter, given quaternionic space with basis {1,i,j,k} , <3,3,2> = the 24 vertices


● +/- 1, +/- i, +/- j, +/- k, and 
● (1/2)( +/- 1 +/- i +/- j +/- k ) 

of the 24-cell 

and 

<4,3,2> = the 24 + 24 = 48 vertices 

● +/- 1, +/- i, +/- j, +/- k, 
● and (1/2)( +/- 1 +/- i +/- j +/- k ) 

of the 24-cell 

plus 

● (1/2)( +/- 1 +/- i ) and 
● (1/2)( +/- 1 +/- j ) and 
● (1/2)( +/- 1 +/- k ) and 
● (1/2)( +/- i +/- j ) and 
● (1/2)( +/- j +/- k ) and 
● (1/2)( +/- k +/- i ) 

of the dual/reciprocal 24-cell 
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Therefore, 

the coset space <4,3,2> / <3,3,2> is represented by the vertices 

● (1/2)( +/- 1 +/- i ) and 
● (1/2)( +/- 1 +/- j ) and 
● (1/2)( +/- 1 +/- k ) and 
● (1/2)( +/- i +/- j ) and 
● (1/2)( +/- j +/- k) and 
● (1/2)( +/- k +/- i ) 

of the dual/reciprocal 24-cell. 

The next task is to see whether the coset space has a natural group structure, and if so, what it is. 

Coxeter says (here I use the notation Cm for the cyclic group of order m): "... every finite reflection 
group has a subgroup of index 2 which is a rotation group, generated by products of pairs of 
reflections. ... A convenient symbol for this rotation group of order 2s is (p,q,r) ... 

● the tetrahedral group (3,3,2) of order 12, 
● the octahedral group (4,3,2) of order 24, 
● the icosahedral group (5,3,2) of order 60 

... are subgroups of index 2 in ... 

● [3,3] 
● [4,3] 
● [5,3] respectively ..." 
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Consider the 12-element tetrahedral rotation group (3,3,2) = A4 and add Euclidean reflections to get the 

24-element tetrahedral rotation/reflection group [3,3] .


As John Baez says: "... The tetrahedral rotation/reflection group [3,3] is isomorphic to the octahedral 

rotation group (4,3,2). ...".


So, look at the coset space <4,3,2> / (4,3,2)


Given that 24-element (4,3,2) = [3,3]


and that Coxeter says (where Cm denotes the cyclic group of order m):


"... [3,3] ... of order [ 24 ] ... yields


( C4/C2 ; <4,3,2> / <3,3,2> ) = GL(2,3) ... of order ...[ 48 ]... 

... Apart from the little complication caused by the common element -1 of ... C4 ... and ... <4,3,2> ... we 
have here an instance of a 'subdirect product' (Hall 1959 ... The Theory of Groups ... pp. 63-4) ...", we 
see that, apart from the complication noted by Coxeter, and another complication due to factoring out 
the C4/C2 part, 

<4,3,2> / <3,3,2> = [3,3] = (4,3,2) = S4 = permutations of 4 elements 

so that an intuitive picture (subject to the indicated complications) is that <4,3,2> is made up of <3,3,2> 
plus (4,3,2) = S4 or in other words <4,3,2> is made up of the 24 vertices 

● +/- 1, +/- i, +/- j, +/- k, and 
● (1/2)( +/- 1 +/- i +/- j +/- k ) 

of the 24-cell 

plus the S4 permutations of the 4 quaternion basis elements {1,i,j,k} 

Here is a physical interpretation: 

For the 24-cell, 

● +/- 1, +/- i, +/- j, +/- k correspond to 8-dim spacetime 
● (1/2)( + 1 +/- i +/- j +/- k ) correspond to 8 fermion particles 
● (1/2)( - 1 +/- i +/- j +/- k ) correspond to 8 fermion anti-particles 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000KQphys000.html (4 of 30)7/8/2005 1:45:39 PM 



Klein Quartic Physics 

For the dual 24-cell, 

24 gauge bosons corresponding to the elements of S4, which, according to Barry Simon's YABOGR 
book, more formally titled Representations of Finite and Compact Groups AMS Grad. Stud. Math. vol 
10 (1996), are: 

● e^1 
● (12)^6 
● (12)(34)^3 
● (123)^8 
● (1234)^6 

You can see this structure from another point of view by recalling that the root vector diagram of F4 has 
48 elements, which are, just as above, the 24-cell and the dual 24-cell. 

The 4 Cartan subalgebra elements of F4 should be added to the dual 24-cell root vectors to produce a 28
dim Spin(8) gauge group whose generators correspond to: 

● e^1 
● (12)^6 
● (12)(34)^3 
● (123)^8 
● (1234)^6 
● Cartan^4 

As Pierre Ramond said in hep-th/0112261 , "... the triality of ... SO(8) ... links its tensor and spinor 
representations via a Z3 symmetry. The exceptional group F4 is the smallest which realizes this triality 
explicitly. ...". 

Although I do not agree with Ramond's general superstring-type approach to physics, I quote him as an 
authority figure to allay fears against putting fermions and bosonic structures in the same algebra, such 
as F4. In my view, exceptional E and F Lie algebras are effectively in some sense superalgebras that 
have pure Lie algebra structure. 

Since an 8-dim spacetime with a Spin(8) gauge group does not look like the world in which we live, let 
the model so far correspond to high-energy regions, with our world being described by the model after 
dimensional reduction of 8-dim spacetime into 4-dim spacetime, with the remaining 4-dim 
corresponding to a CP2 Kaluza-Klein internal symmetry space, as done by Batakis in Class. Quantum 
Grav. 3 (1986) L99-L105. 

Then, here is what happens to the 28 Spin(8) gauge bosons with generators 
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● e^1 
● (12)^6 
● (12)(34)^3 
● (123)^8 
● (1234)^6 
● Cartan^4 

The 16 generators 

● (12)^6 
● (1234)^6 
● Cartan^4 

produce a U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) Lie algebra which gives gravity by the MacDowell-
Mansouri mechanism. 

The remaining 12 generators 

● e^1 
● (12)(34)^3 
● (123)^8 

produce U(1), SU(2), and SU(3) respectively. 

Here, based on e-mail conversation with Garrett Lisi in June 2005, is another way to see what 
happens to the 28 Spin(8) gauge boson generators: 

Let F8 denote a Spin(8) bivector 2-form over octonionic 8-dim spacetime.

As Garrett Lisi pointed out, a conventional definition of F8 would be 


F8 = d A8 + 1/2 A8 A8, where A8, a Cl(8) 1-form, is regarded as the 

fundamental field variable. However, in my physics model, I prefer 

to think of bivector gauge bosons not as derived from vectors by d,

but, by using triality, to see them as bivector = bihalfspinor

antisymmetric (+half-spinor, -half-spinor) pairs.

Since the triality isomorphism among vectors and half-spinors

is only available fully in 8-dim, it is one of the reasons

that I think that Cl(8) is the uniquely best building block

for a realistic particle physics model.

Equivalence of those two definitions of F8 may imply a relationship 

between spinors and the nilpotent covariant derivative. 


Let *8 be the 8-dim Hodge star.
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F8 /\ *8F8 is an 8-form over 8-dim spacetime.


Introduce

a preferred quaternionic subspace 4S that will be 4-dim spacetime.


Now, follow F. Reese Harvey's book Spinors and Calibrations:


The spatial part of 4S is defined by an associative 3-form,

which can be defined by an element g of G2 = Aut(octonions).


g also fixes a coassociative 4-form

that defines an internal symmetry space 4I.


The associative form 4S can be written as

w123 - w156 - w426 - w453 - w147 - w257 - w367


The coassociative form 4I can be written as

w4567 - w 4237 - w1537 - w1267 - w2536 - w1436 - w1425


and we have 4S /\ 4I = 7 w1234567


The F8 bivectors are generators of Spin(8) = G2 + ( vector S7 + spinor S7 )


Fixing a g in G2 reduces G2 to SU(3)

and

because it defines an associative 3-dim subspace of the vector S7

it breaks the vector S7 into associative S3 + coassociative S4

so

we reduce Spin(8) to SU(3) + ( (vector S3 + vector S4) + spinor S7 )


Since the vector S3 belongs to 4S and the vector S4 belongs to 4I

we have,

for the internal symmetry gauge groups after dimensional reduction,

SU(3) + vector S4


If SU(3) is to act globally on the 4I internal symmetry space,

the global structure of 4I should morph from S4 to CP2 = SU(3)/U(2),

which then would give a Batakis-type 8-dimensional Kaluza-Klein

model with CP2 extra dimensions and standard model gauge group

generators SU(3)xU(2) = SU(3)xSU(2)xU(1).


The left-over spinor S7 + associative S3 + G2/SU(3) look like:

spinor S7 = spinor S3 + spinor S4

associative S3

set of G2 associative structures left over after picking g and SU(3).


Now look at how the SU(3) and U(2) generators fit inside the 24-cell root

vector diagram of D4 Spin(8).

First, look at 2-dimensional the root vector diagram

(including Cartan elements in the center)


 yb


 xb zb


 tb tr
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 zr xr


 yr


and then blow it up into a 3-dimensional cube


 tb----xb

 |\ | \

 | zb----yb

 | | | |


 yr-|--zr |

 \| \|

 xr----tr


and then consider the front and back square faces of the cube

as two squares on the base planes, parallel to each other,

of two octahedra


see 2octaimage.jpg


The U(2) root vectors can be represented as four vertices

(including the abelian U(1) and the SU(2) Cartan element)

along a line


wr kr kb wb


and then consider the line as the common axis perpendicular

to the base planes of the two octahedra, containing the

remaining2+2 = 4 vertices of the two octahedra,


see 2octaimage.jpg
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and then consider the two octahedra as part of the 24-cell

root vectors of D4 Spin(8)


see 2octa24cell.jpg and 24cellD4.jpg


After the Standard Model SU(3)xU(2) vertices are removed

from the D4 Spin(8) 24-cell root vector diagram (including

4 Cartan subalgebra elements at the origin)

what remains is a 3-dim cuboctahedron


see D3cubo.jpg
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Since a 3-dim cuboctahdron with 3 origin vertices is

the root vector diagram of D3 = Spin(2,4) = SU(2,2) = A3

and adding a fourth origin vertex gives U(1)xSU(2,2) = U(2,2).


Therefore

the 16 remaining generators give you U(2,2) = U(1) x Spin(2,4)

and Spin(2,4) gives gravity by the MacDowell-Mansouri mechanism.


Those 16 remaining generators correspond to

vector S3

spinor S7 = spinor S3 + spinor S4

the 6 dimensions of G2 associative structures


Then, identify the vector S3 + spinor S3 + spinor S4 with Sp(2)

Anti deSitter Sp(2) = Spin(2,3) has

6 Lorentz and 4 translation-like generators

and (from the point of view of compact signature SU(4))

SU(4) / Sp(2) = 5-dimensional set of quaternionic structures of C4 is

identified with a 5-dimensional subset of the G2 associative structures.

The 6th dimension of the G2 associative structures

gives 16-dimensional U(2,2) with compact version U(4).


To see more explicitly how this all works in terms of the 24-cell 

root vector diagram of D4 Spin(8): 


The 4 origin root vectors can correspond to 


23 


45 


67


and the 24-cell vertices can correspond to 


02 03 04 05 06 07

 12 13 14 15 16 17
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 24 25 26 27
 34 35 36 37

 46 47
 56 57 

In terms of the basis (x,y,z,t,k,w,r,b), they are


xy xz xt xk xw xr xb
 yz yt yk yw yr yb

 zt zk zw zr zb
 tk tw tr tb

 kw kr kb
 wr wb

 rb 

The 6 that involve only (0,1,2,3) = (x,y,z,t) form the Lorentz boosts 

and rotations of physical spacetime:


xy xz xt

 yz yt


 zt


Note that (01,02,12) = (xy,xz,yz) are rotations 

and (03,13,23 ) = (zt,yt,zt) are Lorentz boosts.


Now let them interact with 4 = k. 

Moving in 5-space (k-space) can be regarded as 

just an "extra" dimension added to 4-dim spacetime 

in which "rotations" look like translations, 

and we then get the 10 with indices 0,1,2,3,4 

which are taken to be generators of deSitter/Poincare gravity


01 02 03 04

 12 13 14


 23 24

 34


or


xy xz xt xk

 yz yt yk


 zt zk

 tk


where (04,14,24,34) = (xk, yk, zk, tk) are translations. 


Next let the 10 interact with 5 and let 5 have SU(3) color (r+g+b). 

Moving in 6-space (w-space) can also be regarded as an "extra" dimension. 

In it "rotations" look like conformal transformations 

(1 dilation and 4 special conformal transformationsi), 

and we then get the 15 with indices 0,1,2,3,4,5 

which are taken to be generators of Segal's conformal Spin(2,4) = SU(2,2) 

which can also be gauged to produce gravity:
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01 02 03 04 05
 12 13 14 15

 23 24 25
 34 35

 45 

or


xy xz xt xk xw

 yz yt yk yw


 zt zk zw

 tk tw


 kw


Note that the 45, which is only in (k,w) space, 

corresponds to the dilation 

and 

(05,15, 25, 35) = (xw, yw, zw, tw) are 

the 4 special conformal transformations.


That leaves 13 generators left over, those with at least one index 6 or 7


06 07

16 17

26 27

36 37

46 47

56 57


 67


or


xr xb

yr yb

zr zb

tr tb

kr kb

wr wb


 rb


Let 67 = rb represent the U(1) phase of particle propagators, 

which is the U(1) of 16-dimensional U(1)xSU(2,2) = U(2,2).


That leaves 12 generators:


06 07

16 17

26 27

36 37

46 47


file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/000KQphys000.html (12 of 30)7/8/2005 1:45:39 PM 



Klein Quartic Physics 

56 57


or


xr xb

yr yb

zr zb

tr tb

kr kb

wr wb


and they correspond to the 6+6 = 12 vertices of the two octahedra 

described above as giving the standard model SU(3)xU(2), where 

SU(3) is represented by 


yb


 xb zb


 tb tr


 zr xr


 yr


(Note that the 3 colors have structure similar 

to that of the 3 spatial dimensions.)


and U(2) is represented by


wr kr kb wb


Note that 

the local U(2) action on the 4I internal symmetry space is 

totally confined to the kwrb 4I space itself, 

while 

the global SU(3) action on 4I involves not only the rb color 

space of 4I but also the txyz 4S physical spacetime, 

somewhat similarly to the actions of the Batakis CP2 Kaluza-Klein model. 


How does the Hodge star work in 8-dim and 4-dim spacetimes? 


The Hodge star for Spin(8) is defined in 8-dim spacetime 

by letting mn be lower indices and MN be upper indices for F 

so that *Fmn = (1/2) e(mnabwxyz) FABWXYZ

which is natural because of the Clifford algebra 

structure of Cl(8) with Spin(8) generators being the bivectors. 


However, it is not so natural in 4-dim spacetime 

because the standard model group SU(3)xSU(2)xU(1) is bigger 

than the bivector algebra Spin(1,3) of the Clifford algebra Cl(1,3) 

of 4-dim Minkowski spacetime, 

and 
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the question arises as to what the 8-dim Hodge star morphs into 

when spacetime is reduced to 4-dim. 


By looking at the conformal Spin(2,4) that gives gravity 

after reduction you can see that its natural Clifford structure 

is on a 6-dim vector space so that it would want to have 

a 6-dim Cl(2,4) Hodge star, since a 6-dim spacetime is the 

spacetime of linear actions of the Clifford-algebra conformal group. 


However,

due to the special automorphism Spin(2,4) = SU(2,2),

the conformal group can be written in a way that acts 

naturally on a 4-dim spacetime as a unitary group. 

Since the standard model groups are also unitary, 

all the relevant gauge groups after reduction are unitary:

U(2,2), SU(3), SU(2), and U(1). 


Therefore, after reduction, the Hodge star should be the usual one 

for conventional Yang-Mills physics theories, 

based on the graded exterior algebra structure of SU(n) Lie algebras.

Since that structure is, for example for U(4): 


4 6 4 1 graded structure 

(coinciding with the graded structure of the Clifford algebra 

for Cl(1,3) Minkowski spacetime)


where the second 4 can be regarded in terms of the first 4 as *4:

U(4) = 4 (x) *4 is 4x4 = 16-dim 

so there is a natural Hodge star for U(4) 

and it can be used for subgroups including SU(3), SU(2), and U(1), 

and therefore to describe accurately gravity (MacDowell-Mansouri) 

and the standard model. 


In April 2005 sci.physics.research discussions with John Baez, 

Garrett Lisi describes the MacDowell-Mansouri Mechanism this way: 


"... I only have one reason for justifying the use of Clifford 

algebra for this stuff -- it comes unavoidably from the application 

of Occam's razor. ... Describing fermions requires the use of 

a Clifford bundle. So, I figure, since there is no getting out 

of having this Clifford fiber bundle thing, 

might as well make the best possible use of it. 

And what I'm finding is that, along with the vectors and forms 

that almost come for free with a manifold, 

that's ALL one needs to describe the physical fields. ...

The fermions come in as a Grassman valued section of the Clifford 

bundle as a result of applying the BRST gauge fixing method ...

... Let me do the whole thing from the ground up ... : 

The only dynamic variable is the connection: 

A = e + W 

With e the Clifford vector valued 1-form (the frame), 

and W the Clifford bivector valued 1-form (the spin connection). 

The curvature is F = d A + (1/2) A A = Fo + Fe 

where the Clifford odd part of this curvature, 

a Clifford vector valued 2-form, is the torsion 

Fo = d e + W x e 
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where for two one forms the cross product 

is W x e = (1/2)(W e + e W), 

but in general for forms of orders that commute 

it's A x B = (1/2) (A B - B A). 

The even part of this curvature is 

the Clifford bivector valued 2-form 

Fe = d W + (1/2) W W + (1/2) e e = R + (1/2) e e 

The Bianchi identity is d R + W x R = 0. 

The action we start with is 

S = (1/2) int < F F g > = (1/2) int < Fe Fe g > 

which works since g is the Clifford unit 4-vector, 

and only 4-vectors times g give a trace. 

Plugging in F, this action is equivalent to 

S = (1/2) int < R e e g + (1/4) e e e e g > 

the GR action, since the other term we get is a boundary term, 

< R R g > = < d (W d W + (1/3) W W W) g > 

The ONE equation of motion then, 

arising from varying A in the action, is 

0 = D (Fe g) = d Fe g + A x (Fe g) 


= d R g + (1/2) d e e g +

 + (1/2) (e + W) (R + (1/2) e e) g - (1/2) (R + (1/2) e e) g (e + W) 

= (1/2)((e R + R e) + e e e) + (1/2) (d e e + W x (e e)) g 

The third line came from the second using the Bianchi identity. 

The first term on the last line, a Clifford odd 3-form, 

is Einstein's equation, and the second term on the last line, 

a Clifford even 3-form, 

is the equation for the torsionless spin connection. 

That's pretty dense to read, but it's the whole derivation. 

One other thing I've noticed is that 

the Hamiltonian formulation of this stuff is pretty nice. 

If one is a truly cretinous physicist one can define 

the momentum 2-form as 

p = (delta / delta A) S = (1/2) (F g + g F) = Fe g 

And writing the action as 

S = int <p d A - H> 

with Hamiltonian 4-form 

H = - (1/2) p A A - (1/2) p p g 

gives the BF action 

S = int < p (F + (1/2) p) g > 

with the p equal to the even part of the usual B, 

and the sign changed.

To further annoy mathematicians one could write 

the equations of motion as 

d A = (d/d p) H 

d p = (d/d A) H 

and cook up a Poisson bracket formulation. 

... diffeomorphisms and local frame rotations enter through 

the same infinitesimal gauge transformation of the connection: 

A' = A + d C + A x C 

The weird thing I just got is that the conserved 

Noether current 3-form corresponding to this symmetry is 

< (d B + A x B) C > 

which vanishes because that's the equation of motion. 

Does that make sense and mean anything? It seems strange 

for a conserved current corresponding to a symmetry to vanish. 

It looks like if I include the whole Clifford bundle connection 
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we get Einstein-Cartan theory (non-vanishing torsion) 

and a couple of other gauge fields. ...

... one cool thing we could do in the complex Cl ... that's 

build the duality projector: 

P = (1/2) ( 1 - i g ) 

So we could then work in the "sef-dual" formulation of GR 

by just using the self-dual half of the action, 

S = i < Fe P Fe > 

And a lot of people like to do that, 

Plebanski and Ashtekar for example. ...". 


A question that arises is how does the 

1 8 28 56 70 56 28 8 1 Clifford Hodge star 
morph into the
1 4 6 *4 *1 unitary/exterior Hodge star ? 
(note that the 6 can be written as 3 + *3)


The way I see it is that the 8-dim Hodge star uses 

an 8-dim txyzabcd pseudoscalar, 

the first 4 terms txyz of which will go to physical spacetime 

and the second 4 terms abcd of which will go to CP2 Kaluza-Klein space, 

and 

that the first 4 terms txyz will go to the first unitary/exterior 4 

and the last 4 terms abcd will go to the dual unitary exterior *4. 


A closely related questin is 

how is the low-energy g_munu curvature "embedded"

in the flat-looking Spin(8) up in Cl(8) 8-dim high-energy spacetime ?


In 8-dim at high energies my Cl(8) model is flat with

no dynamic relativity-type g_munu curvature,

and so no nontrivial g_munu raising and lowering.


Dynamic g_munu curvature only appears after:

1 - picking a quaternionic subspace splits 8-dim spacetime

into 4-dim Minkowski physical spacetime and 4-dim internal

symmetry space that is CP2;

2 - the U(2,2) part of Spin(8) acts by MacDowell-Mansouri

to produce Einstein etc gravity, by which process

the dynamic g_munu curvature emerges and you can then

do raising and lowering with the dynamic g_munu.


In the above-mentioned April 2005 sci.physics.research conversation 

of Garrett Lisi with John Baez, John Baez said


"... If you're working over the complex numbers,

as evil physicists usually do,

the Clifford algebra Cl_4 is isomorphic to the algebra

of 4x4 complex matrices. 

So, if we think of it as a Lie algebra via [a,b] = ab-ba,

we get the Lie algebra of 4x4 complex matrices,

usually known as gl(4,C). 

But this is a complexification of u(4),

and since evil physicists never even *care* about

the difference between real and complex Lie algebra,
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I can easily imagine someone saying that the answer is u(4). ..",


and Garrett Lisi said


"... I'm more than happy to work with real Clifford algebras. ...".


Since real Clifford algebras have the periodicity 8 property

that I need for my physics model for such things as building 

the generalized hyperfinite II1 von Neumann algebra factor 

(In this I may be sloppy about signature.):


At Cl(8) high energy, we have 28 Spin(8) as gauge group.


Spin(8) has a natural U(4) subgroup (for MacDowell-Mansouri gravity)

and

the standard model groups correspond to 

the coset space Spin(8) / U(4) which is the set of complex structures 

on R8 that are compatible with its Euclidean structure (see

Besse, Einstein Manifolds (Springer 1987)).


As John Baez said, 

consider U(4) as roughly M(4,C) the 4x4 complex matrices.


M(4,C) is the real Clifford algebra Cl(2,3) of the anti-deSitter group

Spin(2,3) = Sp(2) that is the basis of the MacDowell-Mansouri mechanism,

which uses the bivector 10 of the Cl(2,3) grading 1 5 10 10 5 1

to get gravity (4 of that 10 giving gravity and 6 for torsion).


So,

the dynamic g_munu of 4-dim gravity comes from 4 of the bivector 10 of U(4)

which U(4) in turn is embedded in the 8-dim Spin(8).


As to how the U(4) fits inside the Spin(8),

look at the e0, e1, e2, e3, e4, e5, e6, e7 of Cl(8)

and see the U(4) as generated by

e0 - i e1

e2 - i e3

e4 - i e5

e6 - i e7

Let the Spin(8) Dirac operator is d8 + *d8 (where * is Cl(8) pseudoscalar)

Then, with the map #: i -> -i, d8 for Spin(8) goes to d4 + #d4 for U(4).


The U(4) subgroup of Spin(8) has a natural Sp(2) subgroup

(for MacDowell-Mansouri gravity)

and

the 5 special conformal generators related to Higgs

correspond to the 5-dim coset space SU(4) / Sp(2) which

is the set of quaternionic structures on C4

that are compatible with its Hermitian structure (see

Besse, Einstein Manifolds (Springer 1987)).


The 6th element of U(4) containing Sp(2)

is the U(1) of U(4) = U(1) x SU(4),

which in my model corresponds to

the complex phase of particle propagators.
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Taking that into account, there is a nesting of coset spaces

Spin(8) / U(4) = complex structures = standard model generators

SU(4) / Sp(2) = quaternionic structures = conformal Higgs stuff

Sp(2) = MacDowell-Mansouri gravity (with torsion if you use all 10 dim).


As to how the Sp(2) fits inside the Spin(8),

look at the e0, e1, e2, e3, e4, e5, e6, e7 of Cl(8)

and see the Sp(2) as generated by

e0 - i e1 - j e2 - k e3

e4 - i e5 - j e6 - k e7

where k = ij (quaternion imaginaries

Let the Spin(8) Dirac operator is d8 + *d8 (where * is Cl(8) pseudoscalar)

Then, with the maps #: i -> -i and $: j -> -j

d8 for Spin(8) goes to d2 + #d2 + $d2 + #$d2 for Sp(2).


Some further interesting questions are: 


Is there a duality between Minkowski spacetime and K-K CP2 ? 


Can the *4 (or K-K CP2) part be thought of as an imaginary part of 

a complex space of which Minkowski spacetime is a real part ? 


Are there shadows of D4 triality that can be seen in conformal D3=A3 

in the details of the relationship between the Clifford 6-dim D3 

and the unitary/exterior 4-dim A3

and 

can those remnants of triality be used to establish relations 

(after dimensional reduction) 

among spinor fermions, gauge bosons, and torsion? 


Therefore, 

Klein Quartic Physics gives a 4-dim spacetime with CP2 Kaluza-Klein and 
gravity and the U(1)xSU(2)xSU(3) Standard Model. 

As to the fermions, 

● the (1/2)( + 1 +/- i +/- j +/- k ) 8 fermion particles and 
● the (1/2)( - 1 +/- i +/- j +/- k ) 8 fermion anti-particles 

give the Standard Model first generation, with the second and third generations being given by 
considering how the fermions move in the 4-dim spacetime and/or the Kaluza-Klein CP2. 

See Sets2Quarks9.html#sub13 for details of how that works. 
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Why does SL(2,7) need 7 copies of <4,3,2> ? 

Having gotten F4 structure out of Klein Quartic Physics, consider further structures: 

F4 can be complexified to get E6, and the E6 5-grading


g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2)


such that


● g(0) = so(8) + R + R 
● dimR g(-1) = dimR g(1) = 16 = 8 + 8 
● dimR g(-2) = dimR g(2) = 8 

is useful in seeing that the fermionic part of the model lies in the odd part of the E6 5-grading, and is 
useful in interpreting the model with respect to string theory, as described in CERN-CDS-EXT-2004-
031 which is at http://cdsweb.cern.ch/ . 

In that E6 string model, each Planck-scale E8 lattice D8 brane is a superposition / intersection / 
coincidence of eight E8 lattices. 

7 of the 8 lattices are independent E8 lattices, each corresponding to one of the 7 imaginary octionion 
basis elements i, j, k, E, I, J, K. 

The 8th E8 lattice is dependent on the 7, and can be thought of as corresponding to the real octonion 
basis element 1. 

The representations of the Klein Quartic by triangles 
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may be related to the fact that the 7 imaginary octonions, and therefore the 7 coset spaces of SL(2,7) / 
<4,3,2> , correspond to the 7 associative 3-dimensional quaternionic triangles:

 i

 / \


 k---j


 i j k I J K

 / \ / \ / \ / \ / \ / \


 K---J I---K J---I E---i j---E k---E


 The representations of the Klein Quartic by heptagons (image from Don Hatch) 
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may be related to the fact that the 7 imaginary octonions, and therefore the 7 coset spaces of SL(2,7) / 
<4,3,2> , also correspond to the 7 octonionic heptavertons / Onarhedra. Arthur Young, in his book The 
Reflexive Universe (Robert Briggs Associates 1978), says: "... The Heptaverton: Connecting seven 
points each to each requires 21 lines or edges. ... This figure can be thought of as adding a point at the 
center of the Octahedron, and this additional point creates a set of 6 compressed diagonals in addition to 
the 15 ...[ 12 edges plus 3 full diagonals of the octahedron ]...". 

The outer hull of a heptaverton / Onarhedron is an octahedron. 

It has 4 pyramids ( half of the 8 pyramids of a simplicial decomposition of the octahedron) plus 4 
triangles that make up the other faces of the outer octahedron. 
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All 4 pyramids share 1 central vertex and the 6 outer vertices are each shared by 2 pyramids and 2 
triangles. 

The term Onarhedron comes from a later rediscovery, coming from studying octonions, of the 
heptahedron by Onar Aam and his namesake, Onar, the high god in Norse mythology who created the 
universe. Here are the 7 heptavertons / Onarhedra:

 E 
/ \ 

/ \ 
J-----j E j 

J I---j / | | \ |/ 
I  -->  / \  -->  | | --> i |  I  | i = J--I--k

 i---K k---E \ | | / /| 
K-----k K i 
\ / 
\ / 
E 

E 

/ \ 


/ \ 

K-----k E k 


j J---i / | | \ |/ 

J  -->  / \  -->  | | --> j |  J  | j = K--J--i


 I---K k---E \ | | / /| 

I-----i I i 

\ / 

\ / 

E 


E 

/ \ 


/ \ 

I-----i E i 


J K---i / | | \ |/ 

K  -->  / \  -->  | | --> k |  K  | k = I--K--j


 I---k j---E \ | | / /| 

J-----j J k 

\ / 

\ / 

E 


k 

/ \ 


/ \ 
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 I-----J k J 
I J---j / | | \ |/ 

i  -->  / \  -->  | | --> j |  i  | j = I--i--E
 E---i K---k \ | | / /| 

K-----E K j 
\ / 
\ / 
k 

k 

/ \ 


/ \ 

J-----I k I 


J K---k / | | \ |/ 

j  -->  / \  -->  | | --> i |  j  | i = J--j--E


 E---j I---i \ | | / /| 

K-----E K i 

\ / 

\ / 

k 


i 

/ \ 


/ \ 

K-----J i J 


K I---i / | | \ |/ 

k  -->  / \  -->  | | --> j |  k  | j = K--k--E


 E---k J---j \ | | / /| 

I-----E I j 

\ / 

\ / 

i 


I 

/ \ 


/ \ 

J-----k I k 


j I---J / | | \ |/ 

E  -->  / \  -->  | | --> i |  E  | i = J--E--j


 i---k K---E \ | | / /| 

K-----j K i 

\ / 

\ / 

I 


Heptavertons / Onarhedra may be useful in constructing in 4-dimensional spacetime with 3 space 
dimensions a quantum cellular automata model, or generalized Feynman Checkerboard model, because, 
just as 
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● 8-dimensional E8 lattices can be formed by Witting polytopes, and 
● 4-dimensional space can be filled by 24-cells, and 
● 2-dimensional space can be filled by hexagons, triangles, or squares, 

so 3-dimensional space can be filled by octahedra and cuboctahedra, and Onar Aam has shown that 
onarhedra and cuboctahedra consistenly fit together to form an onarhedral lattice that tiles 3-dim space. 

K---k---E---I---i---K---J---j---E---i---I---k---J---E---j---K---I

| | + | | + | | + | | + |

j j+++i+++k k+++E+++K K+++J+++i i+++I+++E

| | + | | + | | + | | + |

I---k---J---E---j---K---I---J---k---i---j---I---K---E---k---j---i

| + | | + | | + | | + | |

K+++J+++i i+++I+++E E+++j+++J J+++k+++I I

| + | | + | | + | | + | |

j---I---K---E---k---j---i---J---K---k---E---I---i---K---J---j---E

| | + | | + | | + | | + |

J J+++k+++I I+++K+++j j+++i+++k k+++E+++K

| | + | | + | | + | | + |

E---I---i---K---J---j---E---i---I---k---J---E---j---K---I---J---k

| + | | + | | + | | + | |

j+++i+++k k+++E+++K K+++J+++i i+++I+++E E

| + | | + | | + | | + | |

J---E---j---K---I---J---k---i---j---I---K---E---k---j---i---J---K


This is a chessboard lattice of onarhedra and cuboctahedra. The 2D cross made of +'es are the onarhedra 
and the "empty" squares next to them are "flattened" cuboctahedra. If you deform the above lattice by 
contracting the cuboctahedra so that the similar imaginaries on the opposite sides merge, you get two 
interwovern onarhedral lattices. 

You can also use onarhedra to get triangular tilings that may be similar to tilings of tetrahedra and 
truncated tetrehedra: 

i___E___J___I___j___k___K___i 

\*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 

I___j___k___K___i___E___J___I


 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 

k___K___i___E___J___I___j___k 

\*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 

E___J___I___j___k___K___i___E


 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 

I___j___k___K___i___E___J___I 

\*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 

K___i___E___J___I___j___k___K
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The * is inside the octonionic triangles, those pointing downward. The triangles pointing upward are not 
associative, but they can be made into co-associative tetrahedra by adding an appropriate imaginary 
above them. This tiling is self-similar in that, if you replace each triangle with its corresponding 
imaginary, then you get exactly the same tile. 

The cuboctahedron-onarhedron tiling uses the interior coassociative squares of Onarhedra, while the 
triangular tiling uses the exterior associative triangles. 

These tilings might be useful to construct something like a spin network or a spin foam model or a 
discrete spacetime model. Roger Penrose, in the USA edition (Knopf 2005) of his book The Road to 
Reality, says: 

"... The original ... spin-network proposal ... was ... of a completely discrete character, but 
the standard loop-variable picture is still dependent upon the continuous nature of the 3
surface in which the 'spin networks' are taken to be embedded. ... a spin foam ... can [be] 
picture[d] ... as a time-evolving spin network. ... Other suggestions take spacetime to have 
a discrete periodic lattice structure ... schemes like Raphael Sorkin's causal-set geometry ... 
[take]... spacetime ... to consist of a discrete, possibly finite, set of points for which the 
notion of causal connection between points is taken to be the basic notion. ... Other 
ideas ... arise from ... quaternionic geometry ... octonionic ... physics ... etc. ...". 

With respect to spin foam models and how E6 and F4 might be used in them, John Baez said (in some 
spr posts): 

"... Taking the quotient (structure group) / (automorphism group) we get homogeneous 
spaces of the sort used to construct spin foam models of quantum gravity. ... with a certain 
real form of E6 and the compact real form of F4 ...[ in the case of H3(O), the quotient 
(structure group) / (automorphism group) = E6 / F4 ]... the quotient of Lie groups E6 / F4 
is what matters for the spin foam models, and this is a bit "curvier" ...[than the]... quotient 
of Lie algebras e6 / f4 [which] is a vector space that can be naturally identified with H3_0 
(O) [ the traceless subalgebra of the 27-dim octonionic Jordan algebra H3(O) ]... e6 / f4 
can be viewed as a tangent space of E6 / F4. ...". 

Note that F4 is the automorphisms of the exceptional Jordan algebr J3(O) and E6 is the automorphisms 
of the Freudenthal algebra Fr(3,O). 

I am happy that Klein Quartic Physics as I have described it seems to me to 
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be not only consistent with, but also equivalent to, my D4D5E6E7E8 VoDou 
Physics model.


Quaternionic SL(2,3) and Octonionic SL(2,7) 

Since 

●	 1 copy of binary tetrahedral of tetrahedron = 1x24 = 24-element SL(2,3) and 
●	 7 copies of binary octahedral of cube = 7x48 = 336-element SL(2,7) 

then it seems to me that it is probably true that 

●	 the 4 faces of the tetrahderon are like the 4 dimensions of quaternions with the 3 of SL(2,3) being 
the 3 quaternion imaginaries and the 1 copy is due to the 1 associative triangle that can be 
constructed from the 3 imaginary quaternions, and 

●	 the 8 faces of the octahedron are like the 8 dimensions of octonions with the 7 of SL(2,7) being 
the 7 octonion imaginaries and the 7 copies are due to the 7 associative triangles that can be 
constructed from the 7 imaginary octonions. 

Klein Quartic Physics and the McKay Correspondence 

The McKay correspondences (using his notation of <r,q,p> instead of <p,q,r>) include: 

D4 corrresponds to <2,2,2> = quaternion group of order 4+4 = 8

E6 corresponds to <2,3,3> = 2.Alt[4] binary tetrahedral group of order 12+12 = 24

E7 corresponds to <2,3,4> = 2.Symm[4] binary octahedral group of order 24+24 = 48

E8 corresponds to <2,3,5> = 2.Alt[5] = SL(2,5) binary icosahedral group of order 60+60 = 


By root vector structure, in the sense that F4 = D4 + 8 + 16 = D4 + <2,3,3> ,
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D5 = D4 + 1 + (8+8) = D4 + 1 + 2.<2,2,2>


E6 = D5 + 1 + (16+16) = D5 + 1 + (4+4) + (12+12) = D5 + 1 + <2,2,2> + <2,3,3> =

= D4 + 1 + (8+8) + 1 + (4+4) + (12+12) = D4 + 2 + (8+8+8) + (12+12) =

= D4 + 2 + (24+24) = D4 + 2 + <2,3,4> =

= D4 + 1 + (8+8) + 1 + (16+16) = D4 + 8 + 16 + 2 + (8+16) = F4 + 2 + <2,3,3>


E7 = E6 + 1 + (27+27) = E6 + 1 + (3+3) + (24+24) = E6 + 1 + (3+3) + <2,3,4> =

= E6 + 3 + (1+3 + 24+24) = E6 + 3 + F4


E8 = E7 + 1 + (56+1+56+1) = E7 + 3 + (56+56) = E7 + 3 + (30+30) + (24+2+24+2) =

= E7 + 7 + (2,3,5) + <2,3,4> =

= E7 + 3 + Alt[5] + (4+24+24) = E7 + 3 + PSL(2,5) + F4


Note that (2,3,5) = Alt[5] = PSL(2,5) is a simple group as 

it is an alternating group of at least 5 elements.


Visualization of the Klein Quartic 

According The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy (MSRI 
Publications -- Volume 35, Cambridge University Press, Cambridge, 1999): 

"... The Klein surface is the Riemann surface of the algebraic curve with equation ... x^3 y + y^3 z + z^3 
x = 0 ... that ... is mapped into itself by 168 analytic transformations. Since the equation is real, the 
surface is also mapped on itself by complex conjugation, which can be composed with the analytic maps 
to give a further 168 antianalytic mappings, yielding a group of order 336. Klein concentrated ... on the 
subgroup of index 2 and order 168 ... [ The Klein Quartic group PSL(2,7) = PSL(3,2) of order 168 ]... is 
the second smallest simple noncommutative group. ... 
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[ According to The Classification of the Finite Simple Groups, by Gorenstein, Lyons, and 
Solomon (AMS Surveys and Monographs Vol. 40, No. 1, 1994), the smallest is PSL(2,5) 
= A5 = of order 60 , and some others are PSL(2,8) of order 504 and PSL(2,10) = A6 of 
order 360. ] 

... Klein ... approached the ... group and Riemann surface ... by studying the modular group GAMMA(1) 
of all functions z -> ( p z + q ) / ( r z + s ) where p,q,r,s are in Z, and ps - qr = 1. These are permutations 
of the upper half-plane U ... The upper half-plane is a Riemann surface, so its quotient surface U / 
GAMMA(1) is also a Riemann surface - a sphere with one ... puncture. ... The congruence subgroups 
GAMMA(n), which consist of [such] mappings ... such that 

p q

 = +/- Id (mod n) 


r s 


are ... kernel[s] of a homomorphism, GAMMA(n) is a normal subgroup of GAMMA(1), and the factor 
group acts on the quotient surface as a group of automorphisms. The quotient surfaces for GAMMA(2), 
GAMMA(3), GAMMA(4), and GAMMA(5), are spheres with 3, 4, 6, and 12 punctures. The factor 
groups include the symmetry groups of the platonic solids ( tetrahedron, octahedron and icosahedron ). 
The quotient surface of GAMMA(6) ...[ is ]... a torus with twelve punctures ... the factor group GAMMA 
(1) / GAMMA(6) is rather dull. ... At GAMMA(7) ... Klein found ...[ a ]... surface ...[ of ]... genus 3 with 
24 punctures. The punctures are "removabele singularities" ... so he had a Riemann surface of genus 3 
with 168 automorphisms. The quotient group is ... PSL(2,7) ... The Riemann surface of ...[ the Klein 
Quartic ]... is a 168-sheeted covering of the sphere, branched over three points of the sphere. 

●	 Above one of these points the 168 sheets join together in sevens to geve 24 points of the surface. 
These are the points of inflection. They are also the Weirstrass points. 

●	 Above another branch point, there are 84 points of the surface, where the sheets join in twos. 
These are the sextactic points, through which pass a conic section that has six-fold contact with 
the curve. 

●	 Above the third branch point the sheets join in threes to give 56 points of the surface. These 56 
points are the of contact of ...[ the Klein Quartic ]... with the 28 bitangents, or lines that are 
tangent to the curve at two points. 

... The numbers 2, 3, 7 reflect the fact that the universal cover of the whole picture is the triangle group 
(2,3,7) acting on ... the upper half-plane ... U. The modular group GAMMA(1) is the triangle group (2,3, 
oo). Replacing oo by 7 amounts to removing the removable singularities. ... 

... Fricke discovered the ... group PSL(2,2^3) of order 504 and genus 7 ...". 
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Roger Penrose's book The Road to Reality comes in two editions: 

● UK edition (ISBN: 0224044478, Publisher: Jonathan Cape, July 29, 2004) and 
● USA edition (ISBN: 0679454438, Publisher: Knopf, February 22, 2005). 

The two editions are NOT identical. For example: 

The UK edition on page 1050 says in part: "... Bibliography ... There is one major breakthrough 
in 20th century physics that I have yet to touch upon, but which is nevertheless among the most 
important of all! This is the introduction of arXiv.org, an online repository where physicists ... 
can publish preprints (or 'e-prints') of their work before (or even instead of!) submitting it to 
journals. ...as a consequence the pace of research activity has accelerated to unheard of heights. ... 
In fact, Paul Ginsparg, who developed arXiv.org, recently won a MacArthur 'genius' fellowship 
for his innovation. ..." 

but 

The USA edition on its corresponding page (also page 1050) says in part: "... Bibliography ... 
modern technology and innovation have vastly improved the capabilities for disseminating and 
retrieving information on a global scale. Specifically, there is the introduction of arXiv.org, an 
online repository where physicists ... can publish preprints (or 'e-prints') of their work before (or 
even instead of!) submitting it to journals. ...as a consequence the pace of research activity has 
accelerated to an unprecedented (or, as some might consider, an alarming) degree. ...". However, 
the USA edition omits the laudatory reference to Paul Ginsparg that is found in the UK 
edition. 

For another example: 

The USA edition adds some additional references, including (at page 1077): "... Pitkanen, M. 
(1994). p-Adic description of Higgs mechanism I: p-Adic square root and p-adic light cone. [hep-
th/9410058] ...". 

Note that Matti Pitkanen was in 1994 allowed to post papers on the e-print archives now known 
as arXiv (obviously including the paper referenced immediately above), but since that time Matti 
Pitkanen has been blacklisted by arXiv and is now barred from posting his work there. His 
web page account of being blacklisted is at http://www.physics.helsinki.fi/~matpitka/blacklist. 
html . 

It seems to me that it is likely that the omission of praise of arXiv's Paul Ginsparg and the 
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inclusion of a reference to the work of now-blacklisted physicist Matti Pitkanen are deliberate 
editorial decisions. 

Also, since the same phrase "... physicists ... can publish preprints (or 'e-prints') of their work 
before (or even instead of!) submitting it to journals. ..." appears in both editions, it seems to me 
that Roger Penrose favors the option of posting on arXiv without the delay (and sometimes page-
charge expense) of journal publication with its refereeing system. 

I wonder what events between UK publication on July 29, 2004 and USA publication on 
February 22, 2005 might have influenced Roger Penrose to make the above-described changes in 
the USA edition ? 

There are two possibly relevant events in that time frame of which I am aware: 

❍	 The appearance around November 2004 of the ArchiveFreedom web site, which web site 
documents some cases of arXiv blacklisting etc; 

❍	 According to a CERN web page at http://documents.cern.ch/EDS/current/access/action. 
php?doctypes=NCP "... CERN's Scientific Information Policy Board decided, at its 
meeting on the 8th October 2004, to close the EXT-series. ...". Note that the CERN EXT-
series had been used as a public repository for their work by some people (including me) 
who had been blacklisted by arXiv . 

Tony Smith's Home Page 
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 CDF and D0 observed 3 peaks in their T-quark data:

 

The middle (cyan) peak ( around 175 GeV ) is the one they initially identified as the T-quark. 

The low peak (green) and the high peak (magenta) can be understoon in terms of Froggatt's paper hep-
ph/0307138: 

in terms of a 3-part system of the T-quark, the Higgs, and the Vacuum.

 

The high and low peaks can be seen when you look closely at dilepton events, such as the D0 event Run 
84395, Event 15530 ( mu mu ) described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and 

in hep-ex/9808029 
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as analyzed using the matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an 
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...". 

Close study of all 3 peaks might give useful information about not only the 
T-quark and the Higgs, but also our Vacuum itself. 

Koichi Yamawaki in his paper at hep-ph/9603293 describes T-quark 
condensate Higgs models ( NJL and BHL ) that seem to be related to the low 

and high T-quark peaks 

and 

Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki in their 
paper at hep-ph/0311165 describe a T-quark condensate models in 8
 

dimensional spacetime ( with 4 compact dimensions ) that seem to be 

 
related to the middle T-quark peak. 

In his paper, Yamawaki says in part: 

"... tightly bound composite Higgs models such as ... top quark condensate ...[which 
have]... nontrivial short distance dynamics of the gauged Nambu-Jona-Lasinio (NJL) 
models (gauge theories plus four- fermion interactions) 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

... in which the critical phenomenon in the gauged NJL model [yield] a simple reason why 
the top quark can have an extremely large mass compared with other quarks and 
leptons. ... the four-fermion theory 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 
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in the presence of gauge interactions (gauged NJL model) can become renormalizable and 
nontrivial in sharp contrast to the pure NJL model without gauge interactions. ... 

... The Higgs boson was predicted as a tbar-t bound state ... 

... the top quark can have a large mass, or more properly, why other fermions can have 
very small masses ... if only the top quark coupling is above the critical coupling, while all 
others [are] below it ... 

The top quark condensate ... indeed yields a standard gauge symmetry breaking pattern ... 
to feed the mass of W and Z bosons. ... 

The largest physically sensible (new physics scale) would be the Planck scale 10^19 GeV 
at which we have a minimum value prediction mt = 145 GeV ... with the pure NJL case ... 

The BHL [ Bardeen-Hill-Lindner ] value is then given by mt = 218 +/- 3 GeV, at 10^19 
GeV ... The Higgs boson was predicted as a tbar-t bound state ... Its mass was also 
calculated by BHL through the full RG equation ... the result being ... MH = mt x 1.1 at 
10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV for mt = 218 +/- 3 GeV ...[ and MH = 
143 GeV for mt = 130 GeV which is reasonably close to the 145 GeV value of mt ]...". 

In other words, Yamawaki indicates that 

the NJL model describes the low T-quark peak around 145 GeV, which is 
reasonably close to the 130 GeV value of the D4-D5-E6-E7-E8 VoDou 

physics model 

the BHL model describes the high T-quark peak around 218 GeV and 

the BHL model Higgs / T-quark mass ratio of 1.1 is consistent with the 145.8 
GeV / 130 GeV = 1.12 ratio of the D4-D5-E6-E7-E8 VoDou physics model. 

Also, Hashimoto, Tanabashi, and Yamawaki in their paper at hep-ph/0311165 say: 

"... We perform the most attractive channel (MAC) analysis in the top mode standard 
model with TeV-scale extra dimensions, where the standard model gauge bosons and the 
third generation of quarks and leptons are put in D(=6,8,10,...) dimensions. In such a 
model, bulk gauge couplings rapidly grow in the ultraviolet region. In order to make the 
scenario viable, only the attractive force of the top condensate should exceed the critical 
coupling, while other channels such as the bottom and tau condensates should not. We 
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then find that the top condensate can be the MAC for D=8 ... We predict masses of the top 
(m_t) and the Higgs (m_H) ... based on the renormalization group for the top Yukawa and 
Higgs quartic couplings with the compositeness conditions at the scale where the bulk top 
condenses ... 

for ...[ Kaluza-Klein type ]... dimension... D=8 ... m_t = 172-175 GeV 

and m_H=176-188 GeV ...". 

The middle peak can be seen when you look closely at the D0 dilepton event Run 84395, Event 15530 
( mu mu ) described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029 

using the neutrino weighting algorithm. It has 3 jets. If all 3 jets are included ( the solid line in the 
graph ), energy around 200 GeV, corresponding to the Standard Model Critical Point Truth Quark 
excited state at the magenta dot. If only the 2 highest energy jets are included ( the dashed line in the 
graph ), it has energy around 170 GeV, corresponding to the 2-vacuum intermediate excited Truth Quark 
state at the cyan dot, and the energy of the third jet would correspond to decay down the blue curve 
along the Vacuum Stability bound of 10^19 GeV.

 Here are some more details from Yamawaki's paper at hep-ph/9603293: 

"... mass of all particles in the ... standard model (SM) ... is attributed to a single order 
parameter, the vacuum expectation value (VEV) of the Higgs doublet. Thus the problem 
of the origin of mass is simply reduced to understanding the dynamics of the Higgs 
sector... 

... the situation very much resembles the Ginzburg-Landau (GL)'s macroscopic theory for 

file:///Users/Shared/YamawakiStuff/Yamawaki.html (4 of 15)4/7/2005 6:03:48 PM 



Truth Quark, Higgs, and Vacua 

the superconductivity, the mysterious parts of which were eventually explained by the 
microscopic theory of Bardeen-Cooper-Schrieffer (BCS): The GL's phenomenological 
order parameter was replaced by the Cooper pair condensate due to the short range 
attractive forces. 

... the sigma-model description by Gell-Mann and Levy (GML) works very well as far as 
the low energy (macroscopic) phenomena are concerned, while the deeper understanding 
of it was first given by Nambu and Jona-Lasinio (NJL)1 based on the analogy with the 
BCS dynamics. 

Nowadays people believe that essentially the same phenomena as described by the NJL 
paper takes place in the microscopic theory for hadrons, QCD. 

In QCD the VEV of sigma ... 93 MeV, has been replaced by the quark-antiquark pair 
condensate ... an analogue of the Cooper pair condensate, formed by the attractive color 
forces. 

The Nambu-Goldstone (NG) boson, the pion, is now a composite state of quark and 
antiquark. 

This is actually the prototype of the dynamical symmetry breaking (DSB) due to 
composite order parameters like fermion pair condensates. 

In fact Higgs sector in the SM is precisely the same as the sigma model except that ... 
the VEV of sigma ... 93 MeV ... is now replaced by the Higgs VEV ... 250 GeV ... 

One is thus naturally led to speculate that there might exist a microscopic theory for the 
Higgs sector, with the Higgs VEV being replaced by the fermion-antifermion pair 
condensate ... 

... tightly bound composite Higgs models were ... proposed based on the ... gauged NJL 
model (gauge theory plus four-fermion interaction) 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

within the framework of ladder Schwinger-Dyson (SD) equation. The gauged NJL model 
was shown to have a phase structure divided by a critical coupling (critical line) similarly 
to the NJL model, and have a large anomalous dimension due to strong attractive forces at 
relatively short distance or high energy. Such a system may actually be regarded as a 
theory with ultraviolet fixed point(s) in contrast to the asymptotic freedom. A remarkable 
feature of this dynamics is that the four-fermion interation in four dimensions 
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[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

may become renormalizable ... in a non-perturbative sense ... in sharp contrast to the pure 
NJL model ... 

... We give a detailed comparison between the original formulation of Miransky-
Tanabashi-Yamawaki (MTY) and another one of Bardeen-Hill-Lindner (BHL) ... 

... current masses ... are entirely due to the Higgs VEV through the Yukawa coupling 
in the Glashow-Salam-Weinberg model and have nothing to do with the QCD dynamics ... 

... QCD has no elementary order parameters. If the quark and gluon fields were order 
parameters, then the Lorentz invariance, color symmetry and charge symmetry would 
have been spontaneously broken in QCD in contrast to the reality. Then only possible 
order parameters are composite ones, variation of n-point Green functions or that of local 
composite fields. ... where ... a dynamical mass of quark, signals the spontaneous 
chiral symmetry breaking due to the QCD dynamics. We may define an "on-shell" 
dynamical mass m* ... which is often called constituent mass ( it also includes the 
effects of the explicit breaking due to the current mass). In contrast to the sigma model 
where ... there is no Yukawa coupling ... at Lagrangian level in QCD. However, we have 
an "induced" Yukawa vertex ... which is a "wave function" of [ pi ] as a composite of 
[ quark and antiquark ] and is related to the dynamical mass ... 

... As a low energy scale we take the scale parameter of QCD, /\_QCD, which is typically 
of order 100 MeV - 1 GeV and actually characterizes the scale of the order parameters ... 
[ pion force ].. 93 MeV, ...[constituent light quarks ]... 300 MeV or ...[ /\_QCD = 250 
MeV ]... 

... Nambu-Jona-Lasinio Model ... the gauged NJL models (gauge theories plus four-
fermion theories) ... 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

... encompass a variety of tightly bound composite Higgs models, such as .. top quark 
condensate ...[ with anomalous dimension 2 ]... The NJL model is of course non
renormalizable and trivial theory, i.e., we cannot take the UV cutoff to infinity to have a 
sensible continuum theory, in contrast to the gauged NJL model ... 

... Gauged Nambu-Jona-Lasinio Model ... 

... Tightly Bound Composite Higgs Models ... There are a variety of tightly bound 
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composite Higgs models based on the gauged NJL model ... top quark condensate ...[ with 
anomalous dimension 2 ]... 

... Top Quark Condensate ... the ... extremely large ... top quark ... mass ... compared 
with mass of all other quarks and leptons and seems to suggest a special role of the top 
quark in the electroweak symmetry breaking, the origin of mass, and hence a strong 
connection with the Higgs boson itself. ... the top quark condensate proposed by 
Miransky, Tanabashi and Yamawaki (MTY) and by Nambu independently ... entirely 
replaces the standard Higgs doublet by a composite one formed by a strongly coupled 
short range dynamics (four-fermion interaction) 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

which triggers the top quark condensate. The Higgs boson emerges as a tbar-t bound state 
and hence is deeply connected with the top quark itself. ... MTY introduced explicit four-
fermion interactions 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

responsible for the top quark condensate in addition to the standard gauge couplings. 
Based on the explicit solution of the ladder SD equation, MTY found that even if all the 
dimensionless four-fermion couplings 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

are of O(1), only the coupling larger than the critical coupling yields non-zero (large) 
mass ... The model was further formulated in an elegant fashion by Bardeen, Hill and 
Lindner (BHL) in the SM language, based on the RG equation and the compositenes 
condition. BHL essentially incorporates 1/Nc sub-leading effects such as those of the 
composite Higgs loops and ... gauge boson loops which were disregarded by the MTY 
formulation. We can explicitly see that BHL is in fact equivalent to MTY at 1/Nc-leading 
order. Such effects turned out to reduce the above MTY value 250 GeV down to 220 
GeV ... 

... Top Quark Mass Prediction ... the central part of the ... MTY ... model ... relat[es]... 
the dynamical mass of the condensed fermion (top quark) to the mass of W/Z bosons. ... 
the mass of W and Z bosons in the top quark condensate is generated via dynamical Higgs 
mechanism .... where ... 250 GeV ...determine[s] the IR scale of the model ... we could 
predict mt by fixing ... [t]he decay constants of these composite NG bosons ...[about]... 
250 GeV so as to have a correct mW ... Actually, ... mt ...[is] determine[d]... as a 
decreasing function of cutoff /\. The largest physically sensible /\ (new physics scale) 
would be the Planck scale /\ = 10^19 GeV at which we have a minimum value prediction 
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mt = 145 GeV. ... Now in the gauged NJL model, QCD plus four-fermion interaction ... 

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ] 

...[f]or the Planck scale cutoff /\ = 10^19 GeV, we have mt = 250 GeV ... This is 
compared with the pure NJL case mt = 145 GeV ... 

... RG Equation plus Compositeness Condition (BHL) ... the BHL formulation of the 
top quark condensate, which is based on the RG equation combined with the 
compositeness condition ... start[s] with the SM Lagrangian which includes explicit Higgs 
field at the Lagrangian level ... 

... BHL versus MTY ...MTY formulation is based on the nonperturbative picture ... On 
the other hand, BHL is crucially based on the perturbative picture ...[which]... breaks 
down at high energy near the compositeness scale /\ ...[ 10^19 GeV ]... there must be a 
certain matching scale /\_Matching such that the perturbative picture (BHL) is valid for 
mu < /\_Matching, while only the nonperturbative picture (MTY) becomes consistent for 
mu > /\_Matching ... However, thanks to the presence of a quasi-infrared fixed point, BHL 
prediction is numerically quite stable against ambiguity at high energy region, namely, 
rather independent of whether this high energy region is replaced by MTY or something 
else. ... Then we expect mt = mt(BHL) = 1 Ã2yt(mu = mt) v = 1/(sqrt(2)) ybart v within 1
2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 0 in ... the one-
loop RG equation ... The composite Higgs loop changes ybart^2 by roughly the factor Nc/ 
(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) = 204 
GeV, while the electroweak gauge boson loop with opposite sign pulls it back a little bit to 
a higher value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. 

The Higgs boson was predicted as a tbar-t bound state with a mass MH = 2mt based on 
the pure NJL model calculation1. Its mass was also calculated by BHL through the full 
RG equation ... the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...". 

Here are some more details from the paper of Hashimoto, Tanabashi, and Yamawaki at hep-
ph/0311165: 

"... The idea of the top quark condensate explains naturally the large top mass of the order 
of the electroweak symmetry breaking (EWSB) scale. In the explicit formulation of this 
idea often called the "top mode standard model" (TMSM), the scalar bound state of tbar-t 
plays the role of the Higgs boson in the SM. 
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There are ... problems in the original version of the TMSM: 

●� We need to introduce ad hoc four-fermion interactions of the top quark in order to 
trigger the EWSB. 

●� ... if we take /\ to the Planck ... scale ...[s]uch a huge /\ ... causes a serious fine-
tuning problem. 

As a possible solution to these problems, following the line of an earlier attempt of the 
TMSM in the TeV-scale extra dimension [ Kaluza-Klein ] scenario Arkani- Hamed, 
Cheng, Dobrescu and Hall (ACDH) proposed an interesting version of such where the SM 
gauge bosons and the third generation of quarks and leptons live in the D(= 6, 8, · · · )
dimensional bulk, while the first and second generations are confined in the 3-brane (4
dimensional Minkowski space-time). 

[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which 

●� the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time 
(PST), 

●� the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) 
and move from one of PST or ISS to the other, and 

●� the third generation fermions have two feet in PST but move in ISS 

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8
dimensional SpaceTime. ] 

Gauge interactions in higher dimensions than four become strong in a certain high-energy 
region. Bulk gauge interactions are expected to trigger the top condensation without 
adding ad hoc four-fermion interactions, in contrast to the original version of the 
TMSM. 

However, the dynamics of bulk gauge theories was not concretely analyzed ...[ by 
ACDH ]... In particular, as it turned out the bulk QCD coupling, which is the most 
relevant interaction for the top condensation, has an ultraviolet fixed point (UV-FP) 
or upper bound within the same MSbar scheme of the truncated Kaluza-Klein (KK) 
effective theory as that ...[ the work of ACDH ]... was based on. Thus, it is quite 
nontrivial whether the top condensation is actually realized or not. 

... we have studied the dynamical chiral symmetry breaking (DxSB) in bulk gauge 
theories, based on the ladder Schwinger-Dyson (SD) equation. Switch ing off the 
electroweak interaction in the bulk, we then found that the bulk QCD coupling can ... 
become suffciently large to trigger the top condensation for ... D = 8. 
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For the purpose of model building, we further need to study the effect of the bulk 
electroweak interactions: Since the bulk U(1)Y interaction grows very quickly due to the 
power-like running behavior and reaches immediiately its Landau pole /\_LY , it may 
affect the most favored channel for condensate, i.e., the most attractive channel (MAC). 
We also need to study whether or not the prediction of the top mass agrees with the 
experiments. 

... we demonstrate a possibility that the top condensate is actually the MAC even 
including all of the bulk SM gauge interactions. This is quite nontrivial, because inclusion 
of the strong bulk U(1)Y interaction may favor the tau condensation rather than the top 
condensation. In order for only the top quark to acquire the dynamical mass of the order of 
the EWSB scale, the binding strength should exceed the critical binding strength ... only 
for the top quark ("topped MAC" or "tMAC"). Namely, our scenario works only when... 
the binding strength... of the top ... condensate...[exceeds]... the critical binding 
strength ...[which in turn exceeds]... the binding strength ... of the ... bottom... and 
tau condensates at the scale /\, ... We refer to the scale /\ satisfying ...[those 
relationships]... as the tMAC scale /\_tM. 

For the MAC analysis, we study binding strengths ... by using the one-loop 
renormalization group equations (RGEs) of dimensionless bulk gauge couplings. It is 
in contrast to the analysis of ACDH where all of bulk gauge couplings are assumed equal 
(and strong enough for triggering the EWSB). In order to check reliability of our MAC 
analysis, we also study the regularization-scheme dependence of the binding strengths. 
We calculate gauge couplings in two prescriptions, the MSbar scheme of the truncated 
KK effective theory and the proper-time (PT) scheme. 

There are some varieties in the estimation of ... the critical binding strength ... The naive 
dimensional analysis (NDA) implies ... the critical binding strength ...[is about]... 1, while 
the ladder SD equation yields much smaller value ... the critical binding strength ... 
[about]... 0.1 . As the estimate of ... the critical binding strength ... increases ... the region 
of the tMAC scale gets squeezed. Even if we adopt the lowest possible value of ... the 
critical binding strength ... given by the ladder SD equation, we find that the tMAC scale 
does not exist for the simplest scenario with D = 6. On the other hand, the tMAC scale 
does exist in D = 8 for the value of the ladder SD equation, /\_tM R = 
3.5&endash;3.6, where the compactification scale R^(-1) is taken to be 1-100 TeV. 
For D = 10, the MAC analysis significantly depends on the regularization scheme. 

Once we obtain the tMAC scale tM, we can easily predict the top mass mt and the Higgs 
mass mH by using the renormalization group equations (RGEs) for the top Yukawa and 
Higgs quartic couplings, and the compositeness conditions at the scale /\ = /\_tM. This is 
in contrast to the earlier approach ..[of ACDH]... where the composite scale /\ is treated as 
an adjustable free parameter and fixed so as to reproduce the experimental value of mt. 
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Without such an adjustable parameter, we predict the top quark mass 

mt = 172 - 175 GeV for D = 8 and R^(-1) = 1-100 TeV. 

... We find that the value of mt near the compactification scale R^(-1) is governed by the 
quasi infrared fixed point (IR-FP) for the top Yukawa coupling y ... We also predict the 
Higgs boson mass as mH = 176 - 188 GeV ...[which is close to the range of 1.1 mt = 189 
193 GeV]... 

Thanks to the IR-FP property, the prediction for mt and mH is stable. ... 

Let us consider a simple version of the TMSM with extra dimensions where the SM gauge 
group and the third generation of quarks and leptons are put in D-dimensional bulk, while 
the first and second generations live on the 3-brane (4-dimensional Minkowski space-
time). 

[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which 

●� the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time 
(PST), 

●� the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) 
and move from one of PST or ISS to the other, and 

●� the third generation fermions have two feet in PST but move in ISS 

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8
dimensional SpaceTime. ] 

The D-dimensions consist of the usual 4- dimensional Minkowski space-time and extra ... 
spatial dimensions compactified at a TeV-scale R^(-1). The number of dimensions D is 
taken to be even, D = 6, 8, 10, · · ·, so as to introduce chiral fermions in the bulk. In order 
to obtain a 4-dimensional chiral theory and to forbid massless gauge scalars, we 
compactify extra dimensions on the orbifold ... [ T^(D-4) / Z^((D-4)/2)_2 ]... 

We emphasize that there is no elementary field for Higgs in our model. The chiral 
condensation of bulk fermions may generate dynamically a composite Higgs field, instead. 

Hence we investigate RGEs of bulk gauge couplings including loop effects of the 
composite Higgs. 

We expand bulk fields into KK modes and construct a 4-dimensional effective theory. ... 
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... We calculate the RGEs by using the UV-BCs ... and determine mt and mH through the 
conditions, 

● mt = ( v / sqrt(2)) y(mt), 
● mH = v sqrt( lambda(mH)) ... 
● with v = 246 GeV. 

We show results of mt and mH in Fig ... 8 ... 

for D = ... 8 ... , R^(-1( = 10 TeV for various values of the compositeness scale /\. ... the 
tMAC scale does exist only for D = 8 without much ambiguity, /\_tM R = 3.5-3.6. 
Identifying /\ with tM, we depict the region of the tMAC scale for D = 8 by the shaded 
area in Fig. 8. ... For D = 8 we predict mt = 172 - 175 GeV, and mH = 176 - 188 GeV, for 
the range of the compactification scale R^(-1) = 1-100 TeV. The uncertainties ... also 
include error of alpha_3(MZ) = 0.1172 +/- 0.0020 . 

... the prediction ... for mt is consistent with the reality, the MSbar mass mt = 164.7 +/- 4.9 
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GeV which is calculated from the observed value of the pole mass, 174.3 +/- 5.1 GeV . ... 
our compositeness scale is fixed by the tMAC scale tM by requiring that the top quark 
condensation actually takes place, while other condensations do not. Hence the top mass 
as well as the Higgs mass is the prediction in our approach. ... 

... the value ... is significantly smaller than that of the original TMSM in four dimensions 
which predicted mt >= 200 GeV. Let us consider a simplified RGE for y neglecting the 
electroweak gauge interactions ... we find the quasi IR fixed point y_qIR(mu) ... decreases 
as ...(D-4) increases at mu = R^(-1) ... As a result, the prediction of mt with ...[D-4]... > 0 
is substantially lower than that of the original TMSM with ...D-4]... = 0. ... 

The mechanism is still operative even including the electroweak gauge interactions: In 
Fig. 10, 

we show the quasi IR fixed point and the behavior of y based on the full one-loop RGE 
with various boundary conditions at /\. We also show the Pendleton-Ross (PR) fixed 
point ... As far as ... D = ... 8 ... the value of the PR fixed point is smaller than that of the 
quasi IR fixed point ... The top Yukawa coupling at R^(-1) for D = ... 8 ... is actually 
between ... the PR fixed point ... and ... the quasi IR fixed point ... for a sufficiently large 
top Yukawa, y)/\_ >= 1 , at high energy scale( /\ R )^(D-4) .>> 1 ... We note here that the 
actual prediction of mt with D = ... 8 is even smaller than the value expected from y_qIR. 

We also comment that the predicted values of mt and mH would be stable thanks to these 
fixed points, even if the estimate of the tMAC scale were somewhat changed from ours 
for some reason. ... the lower value prediction of mt than that of the original TMSM can 
also be understood as follows: Since KK modes of the top quark (t^(n)) as well as its zero 
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mode (t^(0)) contribute to the VEV v ... the condensate < tbar^(0) t^(0) > is suppressed 
compared with the original TMSM and so is the top mass. 

Now we discuss implication of our Higgs mass prediction ... The upper limit of mH from 
radiative corrections in the SM is mH < 199 GeV at 95% CL . The prediction ... is still 
below this upper limit. ... 

... SUMMARY AND DISCUSSIONS 

We have argued a viable top mode standard model (TMSM) with TeV-scale extra 
dimensions where bulk SU(3) x SU(2) x U(1) SM gauge interactions (without ad hoc four-
fermion interactions) trigger condensate o only the top quark, but not of other quarks and 
leptons. 

In order for such a situation to be realized, the binding strength ... should exceed the 
critical binding strength ... only for the top quark (tMAC) ... The binding strengths ... were 
calculated by using RGEs for bulk SM gauge couplings. ... We then found that the region 
of the tMAC scale is squeezed out for D = 6 ... while it does exist for D = 8, /\ = (3.5-3.6) 
R^(-1). We were not able to draw a reliable conclusion for D = 10 since the MAC analysis 
for D = 10 strongly depends on the regularization scheme. 

For D = 8, we predicted the top mass mt and the Higgs mass mH: mt = 172 - 175 GeV and 
mH = 176 - 188 GeV, by using RGEs for the top Yukawa and Higgs quartic couplings 
with the compositeness conditions at the tMAC scale tM. Our predictions are governed by 
the quasi IR- FP and hence are stable against varying the composite cale. The predicted 
values would not be changed so much, even if the region of the tMAC scale got wider 
than our estimate for some reason. 

Why is the value ...[ of mt ]... significantly smaller than that of the original TMSM in four 
dimensions which predicted mt >= 200 GeV? The value of the top Yukawa coupling at the 
quasi IR-FP is ... suppress[ed] ...[by a]... factor 2^(-(D-4)/2) ...[so].. the mass of the top 
quark decreases as the number of dimensions increases. ... 

Many issues remain to be explored: 

●� 1) Our results on the tMAC scale are sensitive to the value of ... the critical binding 
strength ... Although we used the reference value of ... the critical binding 
strength ... in the approach of the ladder SD equation neglecting the effect of the 
compactification, it would be more preferable if we can determine ... the critical 
binding strength ... more reliably. For such a purpose, we should take into account 
effects of the compactification scale R^(-1) which turned out not so small 
compared with the tMAC scale /\_tM in our analysis. We also need running of bulk 
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gauge couplings beyond one-loop perturbation. 
●� 2) We incorporated only one composite Higgs doublet into RGEs, assuming other 

possible bound states such as vector/axial-vector bosons are irrelevant. In order to 
justify the assumption, we need to solve bound state problems in the bulk gauge 
theories. Once such a composite scalar exists, it should be a tightly bound state 
formed by strong short distance dynamics with large anomalous dimension. Such a 
system is expected to resemble the gauged Nambu-Jona-Lasinio (GNJL) model 
where the compositeness condition is explicitly formulated. Actually, as it 
happened in the 4-dimensional case, the pure gauge dynamics strong at short 
distance in our case can also induce strong four-fermion nteractions which may 
become relevant operators due to large anomalous dimensions, gamma_m = D/2 
1. ... 

●� 3) There are potential constraints on our model from precision electroweak 
measurements. The summation of KK modes below the cutoff /\ contributes to 
delta rho as delta rho = ( /\ R )^(D-6) ( M_W R )^2 . In our case with /\ = /\_tM, ( / 
\_tM R )^(D-6) = 10 for D = 8, we thus need to take R^(-1) > O(10 TeV), which 
may be subtle about the fine tuning. ... 

●� 4) Masses of other quarks and leptons have not been dealt with in this paper. In the 
original TMSM, these masses are descended from the top condensate through ad 
hoc flavor-breaking four-fermion interactions. The origin of such four-fermion 
interactions will be highly hoped for in the present scenario. 

●� 5) Our scenario crucially relies on the short distance strong dynamics around the 
composite scale. We thus need a better-controlled theory in the UV-region. It 
would be interesting to study a deconstructed/latticized version of our model. ...". 

Tony Smith's Home Page Here is pdf version of this NJL-BHL-HTYamawaki page 
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Extra gauge field structure uncovered in the Kaluza-Klein framework, 

Class. Quantum Grav. 3 (1986) L99-L105, by N. A. Batakis says: 

"... In a standard Kaluza-Klein framework, 

M4 x CP2 allows the classical unified description of an SU(3) 
gauge field with gravity. 

However, 

the possibility of an additional SU(2) x U(l) gauge field structure is 
uncovered. 

... As a result, M4 x CP2 could conceivably accommodate the classical limit of a fully 
unified theory for the fundamental interactions and matter fields. ... [There are]... two 
generic possibilities ... for the enlargement of Einstein's framework, namely 

●	 ... increase the number of spacelike dimensions ...[which]... is mainly exploited in 
the ...[ordinary]... Kaluza-Klein programme ...[in which]... the extra dimensions 
form a vertical 'internal' compact space of very small ... volume ... and ... 

●	 ... allow the presence of torsion without upsetting the metricity of connections ... 
[which involves not only]... a torsion (totally within M4) ... in the context of the 
Einstein-Cartan theory ...[but also]... the ... mixed components of a torsion in the 
total space, namely components which are neither totally vertical nor completely 
horizontal. ... such a torsion creates a new and non-trivial possibility for the 
accommodation of unified theories in the KK framework ...[in a]... way in which 
an eight-dimensional manifold, locally of the form M4 x CP2, could ... 
accommodate the classical limit of a fully unified theory for the fundamental 
interactions and matter fields ... 

...[In]... M4 x CP2 ... the groups G1 and G2 are SU(3) and SU(2) x U(1), respectively. 

The ... G1 [ SU(3) ] ... results from the well known identification of CP2 with the coset 
space SU(3)/U(2).

 ... the G2 ... SU(2) x U(1) ...[has a]... Killing form is not zero but ... is degenerate, namely 
(- 1, - 1, - 1, 0). However, in view of the U(1) factor ... a non-degenerate metric (- 1, - 1, 
1, - 1) can be (and often is) defined on SU(2) x U(1). This possibility makes SU(2) x U( 1) 
a perfectly acceptable G2 ...The metric is given by ... 

file:///Users/Shared/000wfKKstuff/KaluzaKleinBatakis.html (1 of 5)7/8/2005 10:21:40 AM 



CP2 Kaluza-Klein 

... and the connection 1-form w^M_N is defined as w^M_N = w^0M_N + K^M_n with 
w^0M_N the Riemannian connection of the metric [shown immediately above]... and the 
contorsion K^M_N defined ... in terms of the torsion ... T^m_ab = k2 theta^m_I F^(2) 
I*_ab where * denotes the M4 dual, k2 is a constant and theta^m_I is a vielbein 
( employed to change the group index I to the [ CP2 ]... index m ) such that g_mn 
theta^m_I theta^n_J = -g_IJ ... The Riemann scalar curvature is then given by an equation 
similar to ...

 ... 

... 

... and the Bianchi identities hold ... The resulting Einstein-Hilbert action ... when 
expressed totally within M4 will, besides gravity (with a cosmological constant), 
contain the two gauge fields [SU(3) and SU(2) x U(1)], with the relative scales 
between the three parts set by ... constants k1 and k2 as in ... 

... We recall 

●	 that A(1) [ of SU(3) ] has been introduced at the level of the metric via the 
Kaluza ansatz ...[and] has a role for the coset space ...[CP2]... analogous to 
that of the Lorentz (or Poincare) group for ordinary spacetime, 

●	 while A(2) has been introduced directly through a field strength F(2) at the level of 
the connection. In view of the Bianchi identities for the manifold [ M4 x CP2 ] ... F 
(2) will have a well defined and conserved energy-momentum tensor. 
However, its gauge group structure is apparently not mandatory. What our 
construction has shown is that the geometry allows a maximal gauge group 
structure ... The corresponding [ G2 = SU(2) x U(1) ] gauge symmetry is 
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apparently unprotected, in contrast to the G1 gauge symmetry. 

These results are obviously desirable in view of the ... association we seek for the two 
gauge fields with the strong and electroweak interactions. We also observe that we have 
exhausted the generic possibilities for the introduction of interaction fields into the 
geometry: besides the metric and a general metric connection, there is no other 
independent intrinsic geometric structure available within our framework. Thus, the 
following geometric picture seems to be emerging. 

●	 The gravitational and SU(3) gauge field potentials must be considered as more 
fundamental and they completely specify the metric - essentially they are the 
metric of M4 x CP2. If no torsion exists, a symmetric metric connection is 
uniquely defined from this metric and M4 x CP2 would then exhibit a complete 
left-right symmetry. 

●	 However, ... [ SU(2) x U(1) ] symmetry will break ... with the introduction of 
torsion. The mixed [torsion] components of the ...[ SU(2) x U(1) symmetry.].. will 
be associated with the spin-1 field F(2) with a (possibly broken) SU(2) x U(l) 
gauge symmetry. 

●	 ...[ The torsion ]... components totally within M4 or CP2 could accommodate 
matter fields in the form of, respectively, spin density and energy-momentum 
density condensates, with mechanisms analogous to those already known ...". 

In the paper, Batakis does not discuss "... the introduction of matter fields ... or related ... issues ...". 

With respect to spinor fermions and spin structure, even though CP2 is not a spin manifold, it is a spin_c 
(complex) manifold as described in the book Spin Geometry by Lawson and Michelsohn (Princeton 
1989) particularly page 392. 

Also, the book Analysis, Manifolds, and Physics by Choquet-Bruhat andDeWitt-Morette with Dillard-
Bleick (North-Holland 1982 rev ed) says at page 418: 

"... In cases where no spinor structure exists, one may define a generalized spin structure. 
In this scheme one makes topological room for a "spin structure" by mixing in with the 
group of a spin bundle an "internal" symmetry group, which is inextricably involved in the 
generalized spinor transformation rule. 

It seems to me that the KK model of Batakis may well have a realistic generalized spin structure, and 
that if the spinor fermion spectrum is inherited from the 8-dim Dirac structure of Cl(1,7) prior to 
breaking the 8-dim spacetime into MxCP2 at lower energies, then the Batakis structure may turn out, 
upon further development, to be very similar to the D4-D5-E6-E7-E8 VoDou Physics model (which is in 
agreement with experiments). 
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An interesting thing about the 1986 paper of Batakis is that it provides a constructive counterexample to 
a well-known paper by Edward Witten entitled Search for a Realistic Kaluza-Klein Theory, published in 
Nuclear Physics B (1981) 412-428, in which Witten said: 

"...seven dimensions is in fact the minimum dimensionality of a manifold with SU(3) 
xSU(2)xU(1) symmetry ... If, therefore, we wish to construct a theory in which SU(3) 
xSU(2)xU(1) gauge fields arise as components of the gravitational field in more than 
four dimensions, we must have at least seven extra dimensions. ...". 

It is sad that Witten's brilliant understanding of higher mathematics is accompanied by such a lack of 
physics intuition.

 In a 1983-84 paper 

Calculation of Gauge Couplings and Compact Circumferences from Self-
Consistent Dimensional Reduction 

by Candelas and Weinberg in Nuclear Physics B237 (1984) 397-441 (reprinted in a book 

Modern Kaluza-Klein Theories 

edited by Applequist, Chodos, and Freund (Addison-Wesley 1987), Candelas and Weinberg say: 

"... we wish to show how fine-structure constants in general can be calculated in certain 
theories, in which the gauge fields arise from the metric of a higher-dimensional space. ... 
There are more general (4+N)-dimensional models ... in which N dimensions form a 
compact manifold, and a massless gauge field appears in four dimensions for each Killing 
vector of this manifold. A general prescription has ... been given for calculating the 
various gauge couplings in such models in terms of the ratio of 2 pi ( 16 pi G )^(1/2) and 
various r.m.s. circumferences. ... In this paper we consider dynamical compactification ... 
The (4+N)-dimensional space is again suposed to break up into a 4-dimensional 
Minkowski space and a curved compact N-dimensional manifold, with the curvature 
governed by Einstein's field equations. ... the energy-momentum tensor on the right-hand 
side on the right-hand side of these equations is ... supposed to arise ... from the one-loop 
fluctuations in various matter fields. ... the energy-momentum tensor is balanced by the 
curvature, ans solutions are possible without mass parameters in the lagrangian, and with 
the scale of the compact manifold set by the gravitational constant ... For an N-
dimensional compact manifold whose linear dimensions are of order rho, the one-loop 
energy density of f light matter fields is of order f rho^(-4-N) . The (4+N)-dimensional 
gravitational constant Gbar is or order G rho^N , and the Einstein tensor is of order rho^(-
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2) . Hence ... rho^2 = G f . The L-loop gravitational corrections to the one-loop matter 
energy density ... are less for L >= 2 than the one-loop matter terms by a factor ... ( 1 / f )^ 
(L-1) . Also, the L-loop purely gravitational contributions to the energy density ... are less 
for L >= 1 than the one-loop matter terms by a factor ... ( 1 / f )^L . ... for f sufficiently 
large the scale of the compact manifold is of order sqrt( G f ) ... For manifolds ... 
[including]... spheres, CPN, and manifolds of simple groups ... we can normalize the one 
free parameter rho^2 in the metric ... 

We now make the further assumptions that the matter fields are massless in 4+N 
dimensions ... When a (4+N)-dimensional space breaks up into a 4-dimensional 
Minkowski space and a compact manifold, the perturbations of this metric appear in 4 
dimensions in part as a set of massless fields: the Yang-Mills fields A^mu_a(x) and the 
gravitations field g_mu nu(x) . 

... the classical Einstein-Hilbert action of pure gravity in 4+N dimensions yields in 4 
dimensions an action .. where ... F^mu nu_e are the Yang-Mills curls of those gauge fields 
A^mu_e that correspond to closed Killing curves of the compact manifold ...[if there were 
not many species of matter fields]... then G_0 could be identified as the Newton 
gravitational coupling constant G, and the normalization condition for the Yang-Mills 
fields would yield ... g_e = ( 2 pi ( 16 pi G )^(1/2) / N_e s_e ) ...[where]... s_e is the r.m.s. 
circumference of the manifold along these curves ... However ... assuming ... many 
species of matter fields ... radiative corrections generate induced ... terms ...[involving]... 
new dimensionless coefficients ... D_N_e adn E_N ... we see that [for one-parameter 
manifolds ... of odd dimensionality]... the true Newton constant G is given by ( 1 / 16 pi 
G ) = ( 1 / 16 pi G_0 ) + ( E_N / rho^2 ) ... 

Even a manifold that is stable against all deformations will become unstable if the 
temperature is raised above a critical value T_c ... This suggests that there is a 
dramatic phase transition at T = T_c , in which the compactified dimensions explode 
outward. One wonders ... whether our universe started with equal circumferences in 
all 3+N spatial directions, and became tightly contracted in N of those dimensions 
only when the temperature fell below the critical temperature T_c . ...". 

Note that the critical temperature for dimensional reduction is consistent 
with the cosmology, high-temperature physics, and current-experiment-

energy-level physics of the D4-D5-E6-E7-E8 VoDou Physics model. 
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la Torre Campanaria e la Chiesa Madre

Casino del Barone

Rose 200500

 

 

Casino del Barone, "... in stato di completo abbandono, fu fatto costruire dal barone Sebastiano Ciaburri. ...".

 

la Torre Campanaria e la Chiesa Madre "... che apparteneva alla famiglia Ciaburro. Fu ristrutturata nel 1763
dall'arciprete Giuseppe Maria Ciaburro. Oggi la chiesa ricostruita, dedicata ai Santi Pietro e Paolo, segna la
divisione tra il vecchio ed il nuovo. Sorge sul luogo dell'antica chiesa di Santa Maria di cui parlano i vescovi di Ariano,
nelle loro visite sin dal 1517. Dell'antica chiesa madre sono rimaste alcune statue, l'architrave, il campanile rialzato
nella cella campanaria e due pietre tombali datate 1713. ...".

 

GINESTRA DEGLI SCHIAVONI "... si trova a 51 km dall'autostrada Napoli-Bari, uscita al casello di Benevento ... il
pi piccolo comune della provincia. Si chiama degli Schiavoni non perchÈ fondato da una colonia venuta dalla
Schiavonia al tempo del duca Aione (641), come vorrebbe qualche storico e neanche perchÈ originatosi da una colonia
saracena, secondo una tradizione popolare bensÏ, secondo l'ipotesi dello storico Meomartini, perchÈ vi fu dedotta una
colonia di Albanesi e di Schiavoni, nel XVI secolo, sotto la giurisdizione del fondatore. Infatti in epoca normanna si
trova menzionata soltanto col nome di Ginestra. Appartenne sempre al Principato Ultra fino al 1811, poi a Capitanata
fino al 1861. Dominio feudale, sotto gli Angioini fu ceduto successivamente ai Pagano, o Sabariani, e agli Sforza.
Sotto gli Aragonesi venne dato in possesso ai Carafa e durante la dominazione spagnola ai Caracciolo, agli Spina
ed a Giaburri. ...".

http://www.guzzardi.it/arberia/mappa/campania/ginestradeglischiavoni/pagine/monumenti.htm
http://www.guzzardi.it/arberia/mappa/campania/ginestradeglischiavoni/pagine/monumenti.htm
http://www.unina.it/craa/forto/itpag07.htm#A1


Casino Barone Ciaburri Torre Campanaria Chiesa Madre rose

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TCCR.html[4/16/18, 1:22:25 AM]

 

Casa Tony



12/6/11 7:25 PMQinToNow

Page 1 of 9file:///Users/Tony/Desktop/China%20War%20Prep/QinToNow.html

Han China and Roman NATO

At 323 BC Alexander the Great created an Empire reaching from Greece to Egypt through Persia. 

Alexander's Empire of Conquest fragmented shortly after his death. 
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The Qin Empire of Conquest did not last long either. 
However, it did not fragment but was succeeded by the Han Dynasty. 

To the East, a Century later the Warring States of China were united by the Qin. 



12/6/11 7:25 PMQinToNow

Page 3 of 9file:///Users/Tony/Desktop/China%20War%20Prep/QinToNow.html

Rome defeated Carthage, and, contemporaneous with Han China, the Roman Empire emerged. 

Some Early Romans migrated to China. According to the People's Daily Online "... The Romans who
migrated to China changed their name and became a source of the surname Qin. ... At the beginning of the

Western Han Dynasty the Qin-surnamed mainly inhabited  in the central Shaanxi plain. ...". 
My father's paternal lineage was Roman. 

When I was a child, he told stories of the adventures of a Chinese he called Zhonghua Qin (I heard his
pronunciation as something like chunka chin). Although my father never told about the origin of the name,

now I see that he used the Western order of surname last (an order sometimes used for the name of the
immortal Tieguai Li). 

To the West, a Century after Alexander saw the emergence of Rome and Carthage. 
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"... Zhonghua is a ... literary term used ... in the name... of ... the People's Republic of China ... The first
character zhong ... means central or middle ... The Records of Three Kingdoms uses the concept of the

central states in "Zhonghua" ... 
Zhonghua ... represented the people, including 56 ... ethnic groups and the Han Chinese, with a single

culture ..." (from Wikipedia entry "Names of China"). 
From my father's paternal lineage point of view, I think that Zhonghua Qin was an immortal shen with

Roman origin and Chinese culture (comparable to some aspects of Tieguai Li and HuangLao). 
I wish that I recalled the details of the adventures of Zhonghua Qin, but I was very young when my father
told them and my memory is not so good. Some of them were sort of like well-known stories such as those

of the 8 immortals and some of them were about Zhonghua Qin interacting with mountain and forest
animals and spirits. 

Up to about 1000 AD commerce between the Roman Empire and China was facilitated by the Radhanites 

whose trade routes (green on the map) "stretched from Western Europe to Eastern Asia ... 
centuries before Marco Polo and ibn Battura ... some believe that Jewish merchants such as the Radhanites
were instrumental in bringing paper-making west. Joseph of Spain, possibly a Radhanite, is credited ... with
introducing the ... Hindu-Arabic numerals from India to Europe. ... Jewish communities used letters of credit

to transport large quantities of money ... 
the Radhanites may be counted among the precursors to the banks that arose in the Middle Ages ... 

The fall of the Tang Dynasty of China in 908 ... and the rise of the mercantile Italian city-states ... who
viewed the Radhanites as unwanted competitors ... led to ... the disappearance of the Radhanites ...". 

(quote from Wikipedia)
Over the next 1000 years China evolved into its present Peoples Republic 

and
the Roman Empire evolved to the Pax Britannica and  the present USA/NATO controlled by the Western

Bankers that had evolved from the Radhanites 
so 

now Earth has two major power centers: 
USA/NATO (blue with gray client states) and China/SCO/BRIC (red and green) 
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Now, when USA/NATO and China/SCO/BRIC have conflicts of interests, 

there is no Alexander the Great with authority to resolve issues 
and 

there is no trusted Radhanite intermediary to mediate issues. 

"... Since ... about 1970 ... capital [ of the USA/NATO banking system ] 
has not so much sought growth through increased production 

[which is how the Radhanite financiers had profited from increasing levels of trade ], 
but rather by extracting greater returns from relatively flat production levels.

Hence globalisation, which moved production to low-waged areas, providing greater profit margins. 
Hence privatisation, which transfers revenue streams to investors that formerly went to national treasuries. 
Hence derivative and currency markets, which create the electronic illusion of economic growth, without

actually
producing anything in the real world. ...

And then in September 2008 this house of cards collapsed, all of a sudden ... 
capitalism was not allowed to die a natural death. Instead it was brought down by a controlled demolition. 

First it was put on a life-support system ... with globalisation, privatisation, currency markets, etc. ... 
Finally, the Bank of International Settlements in Basel - the central bank of central banks - 

pulled the plug on the life-support system: 
they declared the ‘mark-to-market rule’, which made all the risk-holding banks instantly insolvent ...

this process was carefully planned and managed by the central-banking clique. ... 
The effect of the coerced bailouts was to transfer insolvency from the banks to the national treasuries.

Banking debts were transformed into sovereign debts and budget deficits. 
Now, quite predictably, it is the nations that are seeking bailouts, and those bailouts come with conditions

attached.
 Instead of the banks going into receivership, the nations are going into receivership. ... 

In the EU, the first round of nations to go down will be the so-called PIGS – Portugal, Ireland, Greece, and
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Spain. ...
Eventually the PIGS will be forced to default, and then the rest of the EU will go down as well ... 

now in Europe, ... IMF diktats ... are all about austerity and privatisation. ... 
the nation state is dismantled ... the primary functions left to government are police suppression of its own

population ...
with the WTO, IMF, World Bank, and the other pieces of the embryonic world government, 

the new global system will make no pretensions about popular representation or democratic process. 
Rule will be by means of autocratic global bureaucracies, 

which will take their orders, directly or indirectly, from the bankster clique. ...". 
(quote from 4 November 2011 nwoobserver.wordpress.com article by Richard K. Moore from 18 October 2011 New Dawn

Magazine)

When in 2011 USA/NATO asked China/SCO/BRIC give "... some of ... China's ... $3.2 trillion (£2.01
trillion) in

foreign exchange reserves to ... rescue ... Europe ... China ... offered help in return for European support to
grant it either 

more influence at the International Monetary Fund, 
market economy status in the World Trade Organisation, 

or the lifting of a European arms embargo
... China's ... hopes were dashed ...[by]... IMF chief Christine Lagarde ... 

Europe's rejection of China's demands - particularly the inclusion of the renminbi in the SDR - 
was tantamount to "a slap in the face" ...". 

(quote from 11 November 2011 Telegraph Reuters article) 

The "slap  in the face" refusal to let China/SCO/BRIC have a seat 
at the policy-making table of the USA/NATO IMF-WTO-WorldGovernment

showed that China/SCO/BRIC must rely on its own independent efforts to advance its interests which
include 

"... a major African economic diplomacy which reached a crescendo in 2006 ... 
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... securing future African oil resources for China’s robust industrialization. ...". 
(quote from 26 September 2011 nwoobserver.wordpress.com article by F. William Engdahl from 25 September 2011 Global

Research)

USA/NATO response to China/SCO/BRIC assertion of its interests in Africa include "... The Washington-
led decision by NATO to bomb Gaddafi’s Libya into submission over recent months, at an estimated cost to
US taxpayers of at least $1 billion, ...[as]... part of a larger strategic assault by NATO and by the Pentagon

in particular to entirely control China ... 
the recent [2011] wave of Western military attacks against Libya or more covert regime changes such as
those in Tunisia, Egypt and the fateful referendum in southern Sudan which has now made that oil-rich
region “independent” has been AFRICOM, the special US military command established by the Bush
Administration in 2008 explicitly to counter the growing Chinese influence over Africa’s vast oil and

mineral wealth. ...". 
(quote from 26 September 2011 nwoobserver.wordpress.com article by F. William Engdahl from 25 September 2011 Global

Research)

Since China has seen clear evidence that USA/NATO feels free to attack and kill leaders 
of governments that act independently of USA/NATO IMF-WTO-WorldGovernment

and 
since China has been barred from participation in the IMF-WTO-WorldGovernment

and
since USA/NATO has military bases from Central Asia to the Indian Ocean to Japan and South Korea 

from which attacks could be launched against China 

China has begun to prepare to respond to such attacks. 
"... Vast, unidentified, structures have been spotted by ... Google Earth ... in the barren Gobi desert ... 
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... raising questions about what China might be building in a region it uses for its military, space and
nuclear programmes. ...

The picture of the circle looks very like a missile test range, with ... instrumentation set out to record
weapon effects. ...".

(quote from 14 November 2011 Telegraph article by Malcome Moore and Thomas Harding) 

The square array looks like another missile test range weapon effects site, 
and the grids (irregular wide lines and rectangular narrower lines) look to me like power grids 

that might be tested for EMP effects by air-burst nuclear weapons. 
Such atmospheric nuclear tests can produce Iodine-131, and 

"... The UN atomic agency said ...[on 11/11/11 that]... "very low levels" of radioactive iodine-131 had
been detected in the air in the Czech Republic and in other countries ...". 

(quote from AFP by Google News)

Will the Contemporary Confrontation of 
 Aggressive Militarism of  USA/NATO with Determined Independence of China 

lead to World War III 
? 

Who would be more likely to survive such a Conflict ? 
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Is there any component of USA/NATO IMF-WTO-WorldGovernment that
can negotiate reasonably with China to share power on Earth, 

or  is 
Earth Not Big Enough For Both 

???

(images from Watchmen, Wikipedia, nwoobserver, Telegraph UK)                                                            Frank Dodd (Tony) Smith, Jr. - 2011



            Iran-Iraq-Syria and China
Frank Dodd (Tony) Smith, Jr. - 23 February 2012 
 
 
The motto "Don't Iraq Iran" is interesting.

If it refers to strike on nuclear facilities,
then the Iraq analog would be the 1981 Israeli strike on the Osiraq reactor
which did in fact get rid of a nuclear weapon threat.

If it refers to the 1991 and 2003 USA invasions of Iraq
both of which defeated the Iraqi military with small USA casualties
with 1991 securing Kuwaiti oil resources for the USA
and 2003 having mixed results with respect to oil resources because
of the Iraqi Shia majority having ties to the neighboring part of Iran,
then
the analog would be to seize and occupy the major oil production region
of Iran which is the part of Iran neighboring Iraq.
That region would be fairly easy to seize militarily because it
is small geographically and not the most rugged terrain in Iran.

Seizure of the Iranian oil region would give the USA military control
over Kuwait and Iraq and Iran oil,
thus making the war a profitable business venture
(like the recent seizing of Libya and its oil and expelling China from Libya).

Without that oil revenue, the Tehran government would not be able
to finance reconstruction of nuclear facilities. In fact, if the attack
were designed to kill the present Iranian leaders (as the Libyan attack
killed Gaddafi) a subsequent Iranian government might turn out to be
as pliable as the new Libyan government.

Of course, the above scenario (possibly the line of thought in USA)
only works if Iran is to be defeated militarily.

My guess is that the USA can indeed carry out the above scenario
to military victory (and that reports of USA trying to hold back Israel
are propaganda trying to use Israel as a "bad guy" puppet to take the blame
for starting the war). However,
the USA military victory might not be as casualty-free (for the USA, which
does not care about the death of many innocents in the war zone)
as was Iraq,
because China has supplied Iran with a lot of advanced weapons that
can be used against invasions (China has great fear of USA invasion).
Those weapons may sink aircraft carriers and destroy ground bases in the area,
thus killing thousands of USA military and destroying material
and facilities.

So, in some respects, an Iran war may be like the Spanish Civil War
as a practice war to determine the effectiveness of Hitler's war machine.
In this case,
China may view it as a practice war for a USA-China war,
allowing it to evaluate its weapons and optimize them for effectiveness
against USA miltary systems.

It is interesting that the financial motive for war with Iran is to
seize Gulf oil resources, which may not last more than a decade or so,
thus high-lighting the USA short-term profit mode of thought.

From the Chinese long-term point of view, the miltary data evaluating
Chinese weaponry against USA invasion forces might be far more useful
than a few years of oil profit.



take Syria and kill its leadership (as with Gaddafi).

It seems to me that is a reversion of USA policy
to Imperial NeoColonial policy that led Bush to the 2003 invasion of Iraq.
However,
Bush, like his father who in 1991 took Kuwait but did not take Baghdad,
did NOT follow up taking Baghdad by also taking Damascus and Iran oil fields
(which would have been much easier then than now).

Bush substantially abandoned Imperial NeoColonial policy with removal
of Rumsfeld in 2006.

Now, Obama seems to have reinstated the full NeoColonial agenda
of taking Syria and Iranian oil fields
(plus attacks on Iranian nuclear facilities and leadership)
thus
giving the USA control of all Persian Gulf oil.

Russia (by removing its aircraft carrier from Syrian waters)
seems to be avoiding military conflict with the USA,
so the only military opposition will be Chinese weapons used by Iran
and
therefore the USA should win the short-term war
but
the Chinese will get long-term useful information about their weapon effectiveness.

An interesting question is:

After Bush backed off from the full Syria-Iran Imperial NeoColonial policy
why
has Obama decided to implement it ?

Could it be that the Big Five Banks that run the USA Global Hegemon
now see that
their Quadrillion Dollar Derivative Ponzi Scheme is falling apart,
and
that the only way (short of World War III) to prevent China from
replacing the USA as the Global Financial KingPin
is
to seize absolute control of some commodity on which China is dependent,
and
that commodity (in the short term future) is Persian Gulf Oil ?

Flaws in that plan might be:
1 - Persian Gulf Oil might run out in 10 years
    so any USA leverage might be only for that short term.
2 - China may nullify the leverage by converting its coal etc into oil
    (Germany had that technology prior to World War II).
3 - China may prefer World War III to being subservient to the USA
    (compare USA efforts to limit Japan just prior to World War II).

It is interesting that the Mayan Calendar End Year 2012 is the year
when these things might play out, leading to a new era beyond
(or maybe a continuation of) the USA Global Hegemon Era.

and damaging its nuclear facilities and killing its leadership,

It seems that the USA may, in addition to taking Iran's oil area
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Cobalt Bomb War
Frank Dodd (Tony) Smith, Jr. - 2017

Zero Hedge says in an article at 
http://www.zerohedge.com/news/2016-09-02/retired-green-beret-warns-world-governments-are-preparing-disaster-and-war
“… we will be involved in a World War that will be initiated by an Electromagnetic Pulse (EMP) weapon detonated over the continental United States … 
it is feasible to strike the United States from a submarine launch off the West Coast, 
as the Chinese probably tested with the missile plume detected off of the California coastline in 2009  …”. 

I think the article got the year wrong - it was November 2010 - 
here are some images about the Nov 2010 Chinese sub missile launch near Los Angeles: 

An EMP first strike by China/Russia is scary 
but 
even more scary is the possibility of a Cobalt Bomb first strike. 
The  following image is a modification of the material at 
http://www.zamandayolculuk.com/html-1/atombombalari.htm
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because I think that the web page has some deliberately misleading material, 
such as it does NOT have the casing of the bomb as an ellipsoid with two focus points  
which is the fundamental brilliant insight of Ulam for the H-bomb. 
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https://en.wikipedia.org/wiki/Cobalt_bomb
says 
“… A cobalt bomb could be made by placing a quantity of ordinary cobalt metal (59Co) 
around a thermonuclear bomb. When the bomb explodes, the neutrons produced 
by the fusion reaction in the secondary stage of the thermonuclear bomb's explosion 
would transmute the cobalt to the radioactive isotope cobalt-60 (60Co), 
which would be vaporized by the explosion. The cobalt would then condense 
and fall back to Earth with the dust and debris from the explosion, contaminating the ground.
… 
The 5.27 year half life of the 60Co is long enough to allow it to settle out before significant decay 
has occurred, and to render it impractical to wait in shelters for it to decay, 
yet short enough that intense radiation is produced 
…
Theoretically, a device containing 510 tons of Co-60 
can spread 1g of the material to each square km of the Earth's surface (510,000,000 km2). 
Radiation output from 1g of Co-60 over one half life is equivalent to 44000 GBq, 
which is sufficient to kill any inhabitants. 
If one assumes that all of the material is converted to Co-60 at 100 percent efficiency 
and if it is spread evenly across the Earth's surface, 
it is possible for a single bomb to kill every person on Earth …”. 

Do USA Russia China have Cobalt bombs ? 

A 12 Nov 2015 BBC article at 
http://www.bbc.com/news/world-europe-34797252
says 
“… The Kremlin says secret plans for a Russian long-range nuclear torpedo - called "Status-6" - 
should not have appeared on Russian TV news …

However, the Russian government newspaper Rossiiskaya Gazeta later reported details of the weapon, 
without showing the diagram, and speculated about a super-radioactive cobalt device ...
the giant torpedo's range is given as "up to 10,000km" (6,200 miles) and depth of trajectory is "up to 1,000m" (3,300ft).
It was developed by Rubin, a submarine design bureau in St Petersburg.
It would, apparently, be launched by nuclear-powered submarines of the 09852 "Belgorod" and 09851 "Khabarovsk" series.
Rossiiskaya Gazeta called the torpedo a "robotic mini-submarine", 
travelling at 100 knots (185km/h; 115mph), which would "avoid all acoustic tracking devices and other traps" ...
100-megaton warhead could devastate US coast with massive tsunami and intense radiation
Soviet "Tsar Bomba" was biggest nuclear device ever detonated - it was 58 megatons …”. 

If Russia is saying that it is building a Cobalt Bomb 
then 
it is very likely that a Cobalt Bomb is part of Obama’s Trillion Dollar Nuclear Weapon Modernization 
program and that Trump will support it. 

A nuclear war started by pre-emptive first strike by fearful Russia / China or by USA/NATO aggression 
would lead Cobalt bombs being used by all sides thus ending life for 50 years 
in USA and Russia (fallout including Europe) and China (fallout including Korea and Japan) 
so 
maybe New Zealand / Australia / Argentina / South Africa 
will be the best places to possibly survive. 

If China/Russia only wanted to kill all life in the USA, not the whole world, 
then since the area of the USA is about 10,000,000 km^2 
they only need to deliver 510 x ( 10 / 510 ) = 10 tons of Co-60 
and 
since the Russian SS-18 ICBM has a payload of about 7 tons 
it seems that 4 or 5 SS-18s detonated in the air over the USA 
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could get rid of all USA life for about 50 years or so. 

If USA, China, Russia do not cut some sort of world power-sharing deal 
and 

if USA / NATO continues to put military pressure (and covert destabilization attempts) 
against Russia / China 

then 
the  rational thing for Russia / China to do is NOT to wait for a USA / NATO attack 

but 
to hit the USA / NATO with a preemptive first strike (like Israel did to Iraq and Syria nuclear reactors). 

Therefore 

the Most Important Deal that President Trump Could Ever Make 
would be 

a Russia / China / USA Deal to Share Power for Global Rule over Earth 

somewhat analogous to the 1494 Treaty of Tordesillas 
that divided the New World between Spain and Portugal 

That Treaty was substantially effective up to the time 1580-1640 
when Spain and Portugal effectively merged, having the same King. 

The Treaty was effectively ended when third parties, 
particularly England and Holland, 

became powerful enough to challenge Spain and Portugal. 

Therefore 

It is also important that Russia / China / USA 
remain the ONLY Significant Military Powers on Earth. 



            Iran-Iraq-Syria and China
Frank Dodd (Tony) Smith, Jr. - 23 February 2012 
 
 
The motto "Don't Iraq Iran" is interesting.

If it refers to strike on nuclear facilities,
then the Iraq analog would be the 1981 Israeli strike on the Osiraq reactor
which did in fact get rid of a nuclear weapon threat.

If it refers to the 1991 and 2003 USA invasions of Iraq
both of which defeated the Iraqi military with small USA casualties
with 1991 securing Kuwaiti oil resources for the USA
and 2003 having mixed results with respect to oil resources because
of the Iraqi Shia majority having ties to the neighboring part of Iran,
then
the analog would be to seize and occupy the major oil production region
of Iran which is the part of Iran neighboring Iraq.
That region would be fairly easy to seize militarily because it
is small geographically and not the most rugged terrain in Iran.

Seizure of the Iranian oil region would give the USA military control
over Kuwait and Iraq and Iran oil,
thus making the war a profitable business venture
(like the recent seizing of Libya and its oil and expelling China from Libya).

Without that oil revenue, the Tehran government would not be able
to finance reconstruction of nuclear facilities. In fact, if the attack
were designed to kill the present Iranian leaders (as the Libyan attack
killed Gaddafi) a subsequent Iranian government might turn out to be
as pliable as the new Libyan government.

Of course, the above scenario (possibly the line of thought in USA)
only works if Iran is to be defeated militarily.

My guess is that the USA can indeed carry out the above scenario
to military victory (and that reports of USA trying to hold back Israel
are propaganda trying to use Israel as a "bad guy" puppet to take the blame
for starting the war). However,
the USA military victory might not be as casualty-free (for the USA, which
does not care about the death of many innocents in the war zone)
as was Iraq,
because China has supplied Iran with a lot of advanced weapons that
can be used against invasions (China has great fear of USA invasion).
Those weapons may sink aircraft carriers and destroy ground bases in the area,
thus killing thousands of USA military and destroying material
and facilities.

So, in some respects, an Iran war may be like the Spanish Civil War
as a practice war to determine the effectiveness of Hitler's war machine.
In this case,
China may view it as a practice war for a USA-China war,
allowing it to evaluate its weapons and optimize them for effectiveness
against USA miltary systems.

It is interesting that the financial motive for war with Iran is to
seize Gulf oil resources, which may not last more than a decade or so,
thus high-lighting the USA short-term profit mode of thought.

From the Chinese long-term point of view, the miltary data evaluating
Chinese weaponry against USA invasion forces might be far more useful
than a few years of oil profit.



take Syria and kill its leadership (as with Gaddafi).

It seems to me that is a reversion of USA policy
to Imperial NeoColonial policy that led Bush to the 2003 invasion of Iraq.
However,
Bush, like his father who in 1991 took Kuwait but did not take Baghdad,
did NOT follow up taking Baghdad by also taking Damascus and Iran oil fields
(which would have been much easier then than now).

Bush substantially abandoned Imperial NeoColonial policy with removal
of Rumsfeld in 2006.

Now, Obama seems to have reinstated the full NeoColonial agenda
of taking Syria and Iranian oil fields
(plus attacks on Iranian nuclear facilities and leadership)
thus
giving the USA control of all Persian Gulf oil.

Russia (by removing its aircraft carrier from Syrian waters)
seems to be avoiding military conflict with the USA,
so the only military opposition will be Chinese weapons used by Iran
and
therefore the USA should win the short-term war
but
the Chinese will get long-term useful information about their weapon effectiveness.

An interesting question is:

After Bush backed off from the full Syria-Iran Imperial NeoColonial policy
why
has Obama decided to implement it ?

Could it be that the Big Five Banks that run the USA Global Hegemon
now see that
their Quadrillion Dollar Derivative Ponzi Scheme is falling apart,
and
that the only way (short of World War III) to prevent China from
replacing the USA as the Global Financial KingPin
is
to seize absolute control of some commodity on which China is dependent,
and
that commodity (in the short term future) is Persian Gulf Oil ?

Flaws in that plan might be:
1 - Persian Gulf Oil might run out in 10 years
    so any USA leverage might be only for that short term.
2 - China may nullify the leverage by converting its coal etc into oil
    (Germany had that technology prior to World War II).
3 - China may prefer World War III to being subservient to the USA
    (compare USA efforts to limit Japan just prior to World War II).

It is interesting that the Mayan Calendar End Year 2012 is the year
when these things might play out, leading to a new era beyond
(or maybe a continuation of) the USA Global Hegemon Era.

and damaging its nuclear facilities and killing its leadership,

It seems that the USA may, in addition to taking Iran's oil area



4/5/10 11:14 PMUrartu

Page 1 of 13

Eves and Adam - CoEvolution of mtDNA and Y-Chromosome DNA
 

According to a www.cartage.org.lb web page ( see also micro.magnet.fsu.edu ): "... Animal cells are ...
eukaryotic ...

... Mitochondria ... are the power generators of the cell, converting oxygen and nutrients into
ATP (adenosine triphosphate). ATP is the chemical ... that poweres the cell's metabolic
activities. This process is called aerobic respiration and is the reason animals breathe oxygen.
The mitochondrion ... has its own DNA ...[which]... is circular, as in the prokaryotes ... and
reproductive methods (binary fission) are more like those of the prokaryotes ... mitochondria are
inherited through the maternal linege. A sperm carries mitochondria in its tail ... When it
attaches to the egg during fertilization, the tail falls off ... mitochondrial DNA ... suggests that
modern humans descended from a small group of hominids in Africa around 200,000 years ago
...

inside the nucleus ...
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... of every human cell is nearly 6 feet of DNA, which is divided into 46 individual molecules,
one for each chromosome and each about 1.5 inches long ... Each DNA strand wraps around
groups of small protein molecules called histones, forming a series of bead-like structures,
called nucleosomes, connected by the DNA strand ... uncondensed chromatin has a "beads on a
string" appearance. The string of nucleosomes, already compacted by a factor of six, is then
coiled into an even denser structure, compacting the DNA by a factor of 40 ... Euchromatin is
the genetically active portion and is involved in transcribing RNA to produce proteins used in
cell function and growth ... During interphase, when the cell is carrying out its normal
functions, the chromatin is dispersed throughout the nucleus in what appears to be a tangle of
fibers. This exposes the euchromatin and makes it available for the transcription process. When
the cell enters metaphase and prepares to divide ... all the chromatin strands make copies of
themselves through ... DNA replication. Then they are compressed .... 10,000-fold ... into ...
chromosomes. As the cell divides to become two cells, the chromosomes separate, giving each
cell a complete copy of the genetic information contained in the chromatin ...

Centrioles ...
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... are ... paired organelles .. found together near the nucleus, located at right angles to each
other. Each centriole is made of nine bundles of microtubules

(three per bundle) arranged in a ring. ... they organize the microtubules in the mitotic spindles
during mitosis and meiosis ... Centrioles ... are self-replicating and make copies of themselves
jsut before cell division begins. As the cell prepares to divide, the centrioles separate and move
toward opposite poles of the cell. As they're moving apart, they radiate microtubules in a
spindle-shaped formation that spans the cell from pole to pole. The spindle fibers act as guides
for the alignment of the chromosomes as they separate. ... ".

 

There are three levels at which the structure of human cells operate - Energy,
Physiology, and Consciousness:

1 - Energy production is the most basic necessity on which the other two are built. It is carried out by the
mitochondria, whose DNA is inherited maternally, so that maternal mtDNA describes the evolution of the
basic energy structure on which human physiology and consciousness is based. Energy production is
centered at the level of the individual cell.

2 - Human physiology is the intermediate level necessity on which the third is built. It is carried out by the
nuclear DNA chromosomes. The Y-chromosome DNA is inherited paternally, so that Y-chromosome
DNA describes the evolution of the basic physiology structure on which human consciousness is bases.
Human physiology is centered at the level of the individual human being.

3 - Human consciousness is the highest level necessity for human civilization. It is carried out by Quantum
Resonance in the MicroTubules of the Centrioles, similar to the processes described by Penrose and
Hameroff. The evolution of human civilization is studied, not so much by DNA analysis, as by
consideration of human history, philosophy, and religion. Human consciousness is centered at the level of
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the society of various human and spiritual beings with whom any human being may be connected.

 

The following images and quotations, from the National Geographic Genographic project unless otherwise
indicated, describe some details of the Co-Evolution of mtDNA and Y-Chromosome DNA using maps in
which mtDNA population movements are indicated by gold lines and Y-Chromosome DNA population
movements are indicated by purple lines:

 

About 200,000 years ago
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mitochondrial mtDNA indicated that the basic energy structure existed in populations throughout
Africa.

 

By about 55,000 years ago

mtDNA populations with the basic energy structure had spread throughout the Indian Ocean area and
functioned as a substrate on which populations with basic human physiology (determined by nuclear
DNA chromosomes including the Y-Chromosome) might emerge.

 

By about 50,000 years ago
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Y-chromosome DNA indicated that basic human physiology had emerged in Africa, with M168
migrating North to Arabia, and with M130 following the mtDNA populations to the Indian Ocean and East
Pacific areas

and mtDNA population with the basic energy structure had spread North to Finland/Scandanavia (by
haplogroup U5) and across the Pacific Ocean and further had established a cross-roads population center
near the Mediterranean, Black, and Caspian Seas at Eden (by haplogroup N):
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As this map (adapted from from Urartu Dyly ve Kulturu web page)

indicates, the Four Branches leading the Ashkenazi N1 mtDNA population out of Eden are:

Gihon to Turkey, Greece, Italy, the Nile and Africa along the Gihon = Ceyhan + Mediterrranean +
Nile
Euphrates to Arabia and Northern Africa
Tigris to the Pamir Knot and on to India, China, the Pacific and the Americas
Pishon to Russia, Europe and Siberia along the Pishon = Aras + Caspian + Volga

 

By about 45,000 years ago
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Y-chromosome DNA populations expanded further into Africa; the M89 - M69 populations went West
toward India; and the M89 population was attracted to migrate to Eden.  

 

By about 40,000 years ago
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Y-chromosome DNA populations M89 had branched by M9 on to the Pamir Knot intersection of the
major Central Asian Mountain Ranges, including the Altai in the North and the Himalaya in the South and
YAP and M96 had branched from M168 into the Nile River Valley.

 

By about 35,000 years ago
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Y-chromosome DNA populations branched from M96, including

M35 that was attracted to bypass Eden and go directly North from the Nile across the
Mediterranean to the Gihon Ashkenazi N1 mtDNA population that went out of Eden to Turkey,
Greece, and Italy and
M2 that migrated South to Southern Africa

in the land of the ancient Mozambique-related L0 mtDNA population
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whereupon the M2 Y-chromosome population bred with the L0 mtDNA population

to produce, around 30,000 years ago, the large-brained Boskop population.

M9 at the Pamir Knot branched into M45 to the North and then West by M207 and then further West by
M173 and, by M343, all the way to the Atlantic- according to the National Geographic Genographic web
site, M207 is "the ancestor of most western European men alive today" and "the number of
descendants of ... M173 remains very high in westen Europe. It is particularly concentrated in
northern France and the British Isles where it was carried by ancestors who had weathered the Ice Age in
Spain" and "M343 ... dominated the human expansion into Europe".

Other branches of M89 (that is, M172 and M170) went into the Mediterranean and Southern Europe.  

 

As late as around 15,000 years ago, glaciation was still at a high level
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After around 10,000 years ago, most of the glaciers had melted

producing a much higher sea level that flooded much productive land.

The loss of so much productive land led to conflict over limited resources, producing a strong evolutionary
advantage for organized military with highest war technology, and a strong evolutionary disadvantage for
contemplative high-level spirituality. From this time on, the large-brained Boskop were extinct and,
acccording to a 23 March 2008 entry in john hawks weblog, "... there has been a reduction in the average
brain size in South Africa during the last 10,000 years, and there have been parallel reductions in Europe
and China -- pretty much everywhere we have decent samples of skeletons, it looks like brains have been
shrinking ...".

Since (as anyone who has been through basic training knows) military discipline requires a high level of
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blind obedience and technical skill and also a low level of creative independent contemplative thought,

it is not hard to understand why the Boskop might have been easy to kill off and why human brain size has
been declining,

especially in light of facts stated on the above-mentioned 23 March 2008 entry in john hawks weblog: "...

brains are expensive ...[in ]... energetic efficiency ...
brains take a long time to mature ... and ...
brains require high protein and fat consumption ...".

 

 Click here to see more about Human Consciousness and the Future
of Human Civilization.

 

Frank D. (Tony) Smith, Jr. - 2010

http://www.valdostamuseum.org/hamsmith/boskopciv.html
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Frank Dodd (Tony) Smith, Jr. - 2010

Manetho, the Boskops, and Our Future

Earth temperatures over its 4.6 billion year life are shown in the chart above from "Dynamical
Paleoclimatology: Generalized Theory of Global Climate Change" by Barry Saltzman (Academic Press,
New York, 2002, fig. 1-3) via John Baez's Temperature web page dated 1 October 2006.

From the two charts shown below from "Global Climate Change Student Guide" by Joe Buchdahl (aric,
Manchester Metropolitan University 1999) it appears that sea levels for the past 150 million years

show that most of that period, up until about 20 million years ago, Earth was warm and sea levels were high
- as shown by this map from a University of Arizona Chicxulub crater web page for 65 million years ago
when asteroid impact killed the dinosaurs and cooled the Earth somewhat
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and that the cooling of Earth and lowering of sea levels further down to their present low level coincided
with the evolutionary emergence of Dolphins and other large-brained Cetaceans about 20 million years ago,

and that sea levels for the past 150,000 years, the time of evolutionary emergence of the basic current
human form of mitochondrial mtDNA,

show that an Ice Age of about 150,000 years ago ended around 130,000 years ago with sea levels rising to
nearly present levels,

then declining a bit with a significant dip marking the Toba Volcano eruption in Sumatra about 71,000 to
74,000 years ago, which may have killed off all but a few thousand of the humans then on Earth,

then, after a brief post-Toba warming of about 60,000 to 50,000 years ago, a significant cooling around
50,000 years ago coincided with the evolutionary emergence of the basic current human form of Y-
chromosome DNA,

then, around 35,000 years ago, at the beginning of Manetho's rule of Gods on Earth and the
evolutionary emergence of the Boskops, an Ice Age almost as deep as that of 150,000 years ago,

then, around 20,000 years ago, at the beginning of Manetho's rule of DemiGods and Spirits of the
Dead, an end to the cooling trend and a relatively constant low sea level as shown in Eurasia / North Africa
in this image from "The Times Atlas of World History" (Times Books (4th ed) 1993) in which red shows
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the extended land area due to low sea levels about 20,000 years ago, and green and yellow show areas
favorable for human habitation in wet and dry periods, respectively (the two turqouise squares show the
locations of the Sphinx-Giza complex at the mouth of the Nile River and of Gora Belukha in Central Asia,
which may be known in China as Kunlun Shan, home of Xi Wang Mu, the Queen of the West, and in India
as Su Meru, home of Indra)

and

then, around 11,600 years ago, at the beginning of Manetho's rule of Man and the evolutionary
disappearance of the Boskops, a warming trend leading to the present warm interval sea levels.

 

The image below from "The Toba Volcano" by George Weber at
www.andaman.org/BOOK/originals/Weber-Toba/ch3_explosion/textr3.htm ) describes the Toba eruption:
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Perhaps 1,000 million tons of aerosols were put into the stratosphere. According to a Discover article: "...
people all over the world are amazingly similar. Some anthropologists believe that this genetic homogeneity
is the result of a "population bottleneck" -- that at some time in the past our ancestors went through an event
that greatly reduced our numbers and thus our genetic variation. Based on estimates of mutation rates, Penn
State geneticist Henry Harpending says the bottleneck happened sometime after ... 100,000 years ago and
before a population increase ... around 50,000 years ago. Now archeologist Stan Ambrose of the University
of Illinois has linked Harpending's theory with geologic evidence to explain what caused the bottleneck ...
Mount Toba in Sumatra ... the largest volcanic eruption in more than 400 million years. Toba buried most of
India under ash and must have darkened skies over a third of the hemisphere for weeks. ... a six-year global
volcanic winter ensued, caused by light-reflecting sulfur particles lingering in the atmosphere. Average
summer temperatures dropped by 21 degrees at high latitudes, and 75 percent of the Northern Hemisphere's
plants may have died. ... A thousand-year ice age began ... The effect on humans, who had been enjoying
a relatively warm period, must have been devastating. ... Perhaps only a few thousand people ... survived.
...".

Nicholas Wade, in a 7 December 1999 article in The New York Times, says: "... Dr. Richard G. Klein of
Stanford University and others believe that some major genetically based neurological change, like the
development of language, occurred about 50,000 years ago. ... A ... genetic survey... drawing on DNA
data from 50 ethnic groups around the world, concludes that the ancestral population from which the first
emigrants came may have numbered as few as 2,000 people. ... Another new genetic study, by Dr. Marcus
Feldman of Stanford University and others ... looked at segments of the Y chromosome ... they concluded
that the most recent common ancestor of all these Y's was carried by a man who lived only 40,000 years or
so ago. ... The 40,000-year date, which has a large range of uncertainty, is much more recent than
others, in part because the earlier estimates were forced to assume, quite unrealistically, that the size of the
human population remained constant throughout prehistory. Dr. Feldman assumed an exponentially
expanding population, which yields a more recent date of origin....".

 

About 36,525 years ago (a date that I sometimes approximate as 35,000 years ago):

the Geminga shock wave hit Earth;

the Late Wisconsin Glaciation of Earth began,;and

According to the Human History Chronology of Manetho * (Egyptian
historian ca. 343 BC)

about 36,525 years ago Gods on Earth began to rule Earth, ruling
until

about 22,625 years ago when Demigods and Spirits of the Dead
(followers of Horus) succeeded them, ruling until

about 11,600 years ago Mortal Humans began to rule Earth,

http://www.discover.com/dec_issue/breakglobal.html
http://www.nytimes.com/
file:///Users/Tony/Desktop/boskop/boskopciv.html#ManBesVedic
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ruling up to the present day.

It is interesting that time that the Earth was ruled by Gods, Demigods and Spirits of the Dead, about 36,525 -
11,600 = 24,925 years, is roughly the time of one Earth precession period, which is also roughly the
travel time of a light beam from the center of our Galaxy to our Sun.

  

Could the Boskop have been the Gods - Demigods that ruled Earth during the 24,925
years from 36,525 years ago to the beginning of the Holocence about 11,600 years ago

?

 

 According to the book Big Brain by Gary Lynch and Richard Granger (Macmillan 2008):

the Boskop "... walked the plains of southern Africa ... 30,000 ... to ... 10,000 years
ago ...

[ 

(image from www.dwaf.gov.za web site) ]

they were about our size ... but their brains were far larger than our own. ...".

This image is from a 29 April 2008 ebcak.com post by adminebcak:
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According to a 28 December 2009 Discover Magazine article by Gary Lynch and Richard
Granger:

"... In the autumn of 1913, two farmers ... uncovered ... hominid skull fragments ... while
digging a drainage ditch ...[in]... Boskop, a small town about 200 miles inland from the east
coast of South Africa. ... Boskop's brain size is about 30 percent larger than our own - that is, a
1,750-cc brain to our average of 1,350 cc. And that leads to an increase in the prefrontal cortex
of a staggering 53 percent. If these principled relations among brain parts hold true, then
Boskops would have had not only an impressively large brain but an inconceivably large
prefrontal cortex. The prefrontal cortex is closely linked to our highest cognitive functions ...
possibly the jump from ourselves to Boskops generated new, qualitatively different mental
capacities. ...

These [Boskop] people had small, childlike faces. ... A typical current European adult, for
instance, has a face that takes up roughly one-third of his overall cranium size. Boskop has a
face that takes up only about one-fifth of his cranium size, closer to the proportions of a child.
Examination of individual bones confirmed that the nose, cheeks, and jaw were all childlike. ...

Just about 100 miles from the original Boskop discovery site, further excavations were once
carried out by Frederick FitzSimons. ... The site had been at one time a communal living center,
perhaps tens of thousands of years ago. There were many collected rocks, leftover bones, and
some casually interred skeletons of normal-looking humans. But to one side of the site, in a
clearing, was a single, carefully constructed tomb, built for a single occupant - perhaps the tomb
of a leader or of a revered wise man. His remains had been positioned to face the rising sun. In
repose, he appeared unremarkable in every regard...except for a giant skull. ...".

The Boskop skull reminds me of Teddy Bears - maybe that is why some people like Teddy Bears so much.
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From what human population did the Boskop Gods on Earth appear?

According to the National Geographic Genographic project: "... about 150,000 to 170,000 years ago, a
woman was born from whom we are all descended. ... "Mitochondrial Eve" ... was the only female who had
descendants that are now living in the present day. ...... mtDNA ...

mtDNA haplogroup L0 first appeared around 100,000 years ago ... Many L0 individuals in America share
mitochondrial lineages with individuals from Mozambique. ... South America ... has a markedly higher
proportion of L0 individuals ...

Y-chromosome ... haplogroup... M2 ...[originated]... .in Africa around 20,000 to 30,000 years ago ... then
traveled south to sub-Saharan Africa ...

Maternally inherited mtDNA, governing the mitochondrial sub-cell of human cells, evolved to its
basic current human form during the Ice Age of about 150,000 years ago, and the L0 humans
emerged somewhat after that Ice Age ended around 130,000 years ago.

Paternally inherited Y-choromosome DNA, which along with X-chromosomal and non-sex-specific
autosomal DNA governs the fundamental structural code of human cells, evolved to its basic current
human form somewhat after the population bottleneck of the Toba Volcanic Eruption about 71,000 to
74,000 years ago.

The Boskop subpopulation likely emerged from the L0 / M2 humans around the
beginnning of the Ice Age around 35,000 years ago.

Perhaps the Boskop were who Richard Poe had in mind when in his book "Black Spark, White Fire" (Prima
1997) he quoted Diodorus of Sicily, author of Bibliotheca Historica, lived in the time of Julius Caesar and
Augustus (Encyclopaedia Britannica). as saying:

"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the
Ethiopians, Osiris having been the leader of the colony ... Osiris ... gathered together a great
army, with the intention of visiting all the inhabited earth and teaching the race of men how to
cultivate ... for he supposed that if he made men give up their savagery and adopt a gentle
manner of life he would receive immortal honors. ...".
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What "new, qualitatively different mental capacities" might the Boskops have
possessed?

Lynch and Granger, in their 28 December 2009 Discover Magazine article, say: "... We internally activate
many thoughts at once, but we can retrieve only one at a time. Could the Boskop brain have achieved the
ability to retrieve one memory while effortlessly processing others in the background, a split-screen
effect enabling far more power of attention? ...", which might be related to the possible ability of
Dolphins, with their two sub-brains acting together as a quantum computer interference device (similar to a
device proposed by Andrew Gray) to give a perspective Dolphin vision of the Worlds of the Quantum
Many-Worlds.

Another (possibly related) type of enhanced mental capacity might occur if the Boskop produced increased
amounts of endogenous DMT.

According to "Endogenous hallucinogens as ligands of the trace amine receptors: a possible role in sensory
perception." by J. V. Wallach (Med Hypotheses. 2009 Jan;72(1):91-4. Epub 2008 Sep 20): "... The recent
discovery of the trace amine associated receptors and the activity of DMT and other hallucinogenic
compounds at these receptor sites leads to the hypothesis that the endogenous hallucinogens act as
neurotransmitters of a subclass of these trace amine receptors ... the trace amine receptors along with their
endogenous hallucinogen ligands may serve an endogenous role in mediating sensory perception in the
mammalian central nervous system. Thus the theory proposed states that these compounds act as true
endogenous hallucinogenic transmitters acting in regions of the central nervous system involved in sensory
perception. ...".

Endogenous DMT need not be produced in the brain itself (and so could be produced in such organs as the
pineal glant), as noted by Michael S. Jacob, David E. Prest in their article "Endogenous psychoactive
tryptamines reconsidered: an anxiolytic role for dimethyltryptamine" (Medical Hypotheses (2004)) where
they said: "... DMT production could occur outside the brain and still have activity in the brain because
DMT can readily cross the blood brain barrier. This would be different from most neurotransmitters, which
do not have significant blood&endash;brain-barrier permeability and thus must be produced within the
brain. ...".

Such endogenous DMT enhanced perception might have given the Boskops mental/spiritual abilities such as
those described by Terence McKenna in his May 1993 OMNI magazine interview: "... In his 1992 book
Food of the Gods, McKenna delineates a radical history of drugs and human evolution ... extolling the
virtues of psilocybin mushrooms and DMT (dimethyltryptamine) ... DMT ... Dimethyltryptamine is ... a
serotonin agonist; that is, it mimics the neurotransmitter serotonin ...

MCKENNA: ... From 75,000 [ the time of the Toba Volcanic eruption ] to about 15,000 years
ago [ near the end of the last Ice Age ], there was a kind of human paradise on Earth. ...
Nobody went more than three or four weeks before they were redissolved into pure feeling and
boundary dissolution. ...

DMT drops you into a place where the stress is on a transcending language. ... You burst into a
space. ... The world is not a single, one-dimensional, forward-moving, causal, connected thing,
but some kind of interdimensional nexus. ... entities are there ... They are teaching something.
Theirs is a higher dimensional language that condenses as a visible syntax. ... they ... offer you
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something ... so beautiful, so intricately wrought, so something else that cannot be said in
English, that just gazing on this thing, you realize such an object is impossible. ... The object
generates other objects, and it's all happening in a scene of wild merriment and confusion. ...
[compare El Aleph, written in 1945 by Jorge Luis Borges]

Something in an unseen dimension is acting as an attractor for our forward movement in
understanding. ... It's a point in the future that affects us in the present. ... Our model that
everything is pushed by the past into the future, by the necessity of causality, is wrong. There
are actual attractors ahead of us in time -- like the gravitational field of a planet. Once you fall
under an attractor's influence, your trajectory is diverted. ... I think [that the attractor has a kind
of intelligence]...".

 

 What killed off the Boskop around 11,600 years ago ?

Around11,600 years ago, about when the Vela X supernova was seen in Earth, a very sudden (50 years or
so) warming event ended the Ice Age and marked the start of the HOLOCENE AGE of warm climate and
glacial retreat, and rising sea levels flooded much productive land creating shortages of food and
consequently competition for available food, and what Terence McKenna called "tooth-and-claw
dominance". As Gary Lynch and Richard Granger said in their 28 December 2009 Discover Magazine
article: "... human history has often been a history of savagery. ... Perhaps the preternaturally civilized
Boskops had no chance against our barbarous ancestors ...".

Not only might the "preternaturally civilized" Boskops have been at a physical disadvantage in fighting
smaller-brain humans, but the social organizations useful in forming successful armies to seize resources
might tend to create evolutionary pressure in favor of humans with less creativity and more blind-faith
obedience to authority. As examples from the dominant power of the late 20th century, the USA Army
trained soldiers that "there is the right way, the wrong way, and the Army way, and you will do it the Army
way" because "you can't fight the Green Machine", and the USA Navy would disqualify sailors from
working on nuclear power plants of ships and submarines if their test results showed too much creativity.

Further, as John Hawks said on his weblog on 30 March 2008, "... brains are [energetically] expensive ...
brains take a long time to mature ... brains require high protein and fat consumption ...", all of which factors
would work against the Boskop in an age of scarcity after about 11,600 years ago,

so it is not surprising that John Hawks also noted that "... "... there has been a reduction in the average brain
size in South Africa during the last 10,000 years, and there have been parallel reductions in Europe and
China -- pretty much everywhere we have decent samples of skeletons, it looks like brains have been
shrinking ...".

As Terence McKenna in his May 1993 OMNI magazine interview: "... For 10,000 years ... we've pursued an
agenda of beasts and demons ... If history goes off endlessly into the future, it will be about scarcity,
preservation of privilege, forced control of populations, the ever-more-sophisticated use of ideology to
enchain and delude people. ...".

All this is consistent with the Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) of what happened after
about 11,600 years ago, into the Bronze and Iron Ages and on through the present Industrial Age: "...prior to
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the beginning of Kali-yuga ... all living beings were on a higher average level than they are at present, and
advanced beings such as demigods and great sages regularly visited the earth. ... Once the Kali-yuga began,
demigods and higher beings greatly curtailed communications with people on the earth, and the general
sensory level of human beings also declined. ... due to the lack of feedback from higher sources and the
natural cheating propensity of human beings, the traditions ... became more and more garbled ... the present
stage of civilization was reached, in which old traditions are widely viewed as useless mythology, and
people seek knowledge entirely through the use of their current, limited senses.".

 What legacy did the Boskop leave for the Era of the Rule of Man of the past 11,600
years ?

Although all the Boskop may have been physically killed off around 11,600 years ago, the remaining
humans could have picked up some of the Boskop language and culture. As to language, the language of
Africans most closely related to the Boskop may shed light on Boskop language. The language characteristic
of the South African Boskop region is the KhoiSan group, as shown in this image from Wikipedia

According to "History of Click-Speaking Populations of Africa Inferred from mtDNA and Y Chromosome
Genetic Variation" (Molecular Biology and Evolution 2007 24(10):2180-2195) by Tishkoff et al: "... South
African Khoisan (SAK) ... languages ...[include]... Khwe ...[and]... !Kung ...

frequencies (%) of ... mtDNA haplogroup... L0d ... in ... !Xun/Kwe ...[of]... South Africa ...[is]... 61 ...
frequencies (%) of ... Y chromosome haplogroup... M2 ... in ... Kwe ...[of]... South Africa ...[is]... 54 ...
frequencies (%) of ... Y chromosome haplogroup... M2 ... in ... !Kung ...[of]... South Africa ...[is]... 39
...".

According to http://countrystudies.us/south-africa/51.htm "... The San hunters and gatherers who occupied
southern Africa for several thousand years organized their society into small kinship-based villages, often
including fewer than fifty people. The San economy developed out of the efficient use of the environment;
their diet included a wide array of birds, animals, plants, and, among coastal populations, fish and shellfish.
The San espoused generally egalitarian values and recognized few leadership roles, except that of religious
specialist, or diviner. ... in the 1990s ... All remaining Khoisan speakers ... are believed to be San, living in
the Kalahari Desert region in the Northern Cape and North-West Province. The ... South Africa ...
government has no accurate count of their numbers, although it is generally believed that larger numbers of
San live in Botswana and Namibia. ...". Elizabeth Culotta and Brooks Hanson, in the Introduction "First
Words" to Science 27 February 2004, said: "... linguistic and genetic clues suggest that ... the first
language ... was rich with clicking and sucking noises now heard only in a few corners of Africa (see
Pennisi's story on p. 1319) ...". According to "Language ecology and photographic sound in the McWorld"
by John Wynne in Organised Sound11(1):45-54 (Cambridge University Press 2006): "... Khoisan languages
are highly complex: 'in
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grammatical and structural terms, [they] are world class competitors in structural complexity' ... !Xoo
...[has]... forty-eight distinct click variations [ 48 = root vectors of F4 ] and some eighty-three different
ways of starting a word with a click, this language represents 'something like a maximum for human
linguistic behaviour' ... there are plenty of examples of languages acquiring clicks from others, but none of
languages losing them. ...

According to The Story of Human Language by John McWhorter (The Teaching Company 2004): "... The
Khoi-San languages ... are about 50 ... they do not form a tidy group as, for example, Indo-European does.
There is barely a typical "Khoi-San" grammar - some bristle with case endings like Latin, while others are
more "naked" like Chinese, and there are not many words that appear in similar guises in all or even many
of them. This suggests that these languages are quite ancient, having diverged over a vast amount of time. ...
it is very hard to conceive of how clicks could emerge in a language. It may be that the clicks were present
in the first language(s) and have disappeared almost everywhere but where they originally existed. ... Thus,
the click languages may be the descendants of the first one. ...".

The San Click-Language may have inherited its complex structure from an Original
Human Proto-Language of the Boskop.

As to culture, it may be that IFA Divination, which encodes

the structure the 256 basic Cellular Automata;
the structure of real Clifford algebras through 256-dimensional Cl(8) and 8-periodicity,
the structure of Lie algebras including E8, E6, and F4;
the structure of Jordan-type algebras such as J3(O), J4(Q), Freudenthal Fr3(O), and Brown Br3(O);
and
the structure of 78 Tarot cards and 52 conventional cards

was inherited by humans in Africa from the Boskop.

 

Can the Boskop Cultural Heritage influence the Future of
Humanity ?

Could Boskopian IFA Divination Structures represent what Terence McKenna described in his May 1993
OMNI magazine interview as "... a higher dimensional language that condenses as a visible syntax. ...
something ... so beautiful, so intricately wrought ... The object generates other objects ...", reminiscent of El
Aleph, written in 1945 by Jorge Luis Borges ?

If so, then Boskopian IFA Divination Structures could act as Terence McKenna's Attractor

"... Something in an unseen dimension is acting as an attractor for our forward movement in
understanding. ... It's a point in the future that affects us in the present. ... Our model that
everything is pushed by the past into the future, by the necessity of causality, is wrong. There
are actual attractors ahead of us in time -- like the gravitational field of a planet. Once you fall
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under an attractor's influence, your trajectory is diverted. ... I think [that the attractor has a kind
of intelligence]..."

and its influence of the Future of Humanity could be as Terence McKenna described:

"... If history goes off endlessly [as it has been doing the past 11,600 years or so] into the future,
it will be about scarcity, preservation of privilege, forced control of populations, the ever-more-
sophisticated use of ideology to enchain and delude people.

We are at the breakpoint.

It's like when a woman comes to term. At a certain point, if the child is not severed from the
mother and launched into its own separate existence, toxemia will set in and create a huge
medical crisis.

The mushrooms said clearly, "When a species prepares to depart for the stars, the planet will be
shaken to its core."

All evolution has pushed for this moment, and there is no going back. What lies ahead is a
dimension of such freedom and transcendence, that once in place, the idea of returning to the
womb will be preposterous.

We will live in the imagination.

We will quickly become unrecognizable to our former selves because we're now defined by our
limitations: the laws of gravity; the need to eat, excrete, and make money.

We have the will to expand infinitely into pleasure, caring, attention, and connectedness. If
nothing more -- and it's a lot more -- it's permission to hope. ...".

 

*

Comparison of Manetho Chronology with Mesopotamian Chronology of Berossos and
with Vedic Chronology:

According to "Berossos and Manetho" by Gerald P. Verbrugghe and John M. Wickersham (Michigan 1996,
2001)

"... Only two men partially succeeded in preserving the old Mesopotamia and Egypt for the new
Greek Mesopotamia and Egypt. Berossos wrote a history of Babylonia in Greek, and Manetho
wrote a history of Egypt in Greek. Unfortunately, their works have not survived from antiquity
...[and]... neither Berossos nor Manetho insprired successors who would build on the history
each had written ... we are totally dependent on what survives [in secondary sources] from
Berossos and Manetho for an organized attempt to present the entire history of ancient
Babylonia and ancient Egypt
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Manetho ... was living and active ... when the successors of Alexander the Great had become
kings in their own right and own name ... [Syncellus asserts]... that Manetho's work (specifically
the History of Egyp) appeared at about the same time as or slightly after that of Berossos ...

Berossos was born during Alexander's reign over Babylon ... between 330 and 323 B.C. ... he
published his History of Babylonia in Greek ... most likely around 290 B.C. for the Macedonian
king Antiochos I ...".

Manetho's Rule on Earth of Gods, Demigods and Spirits of the Dead covered the period of about 24,925
years (roughly the time of one Earth precession period and also roughly the travel time of a light beam
from the Center of our Galaxy to our Sun)

from about 36,525 years ago
until about 11,600 years ago (the time of the Great Flood at the beginning of our Warm Interval in our
Ice Age).

 

As for Berossos, in "Berossos and Manetho" Gerald P. Verbrugghe and John M. Wickersham say "...
Berossos reports, according to Apollidoros, that there were ten kings friom Aloros, the first king, to
Xisouthros, under whom, he says, the ... Great Flood took place ... The times of this rule of these kings he
reckoned as 120 saroi ... the Babylonian saros ... consists of 3,600 years .... ". Therefore, the total period for
the Berossos chronology analagous to Manetho's Gods, Demigod and Spirits of the Dead was about
432,000 years, giving for the Berossos chronology

from about 443,600 years ago
until about 11,600 years ago (the time of the Great Flood at the beginning of our Warm Interval in our
Ice Age).

 

Can Manetho's Antediluvian Period of 24,925 years

be reconciled with Berossos's Antediluvian Period of 432,000 years ?

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995), say "...
The principal and, taken in its totality, the oldest of the four Vedic hymnbodies is the Rig-Veda. ... The
Sanskrit word ric, which for euphonic reasons is changed to rig, means literally "praise". ... The Sanskrit
word veda means literally "knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the Sanskrit
language ... More than that, if we are correct, it is the oldest book in the world ...".

Therefore, it seems likely to me that Babylonia of Berossos inherited its chronology from the older Vedic
civilization of India, which itself had direct contact via the Indian Ocean (the map below is adapted from
"Past Worlds, The Times Atlas of Archaeology" (Crescent Books 1995))
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with the oldest civilization on Earth - Africa, whose culture, including IFA Divination, was not preserved in
writing.

It also seems likely that Babylonians such as Berossos may not have inherited and used the oldest, most
fundamental version of Vedic cosmology, but instead have used a later, not so fundamental version, such as
that described by Ronnie Gale Dreyer in her book "Vedic Astrology" (Weiser 1997):

"... The Indian system of epochs (known as Yugas) ... is made up of four ... eras which, when
added together, comprise Maha Yuga (literally "great age"). Consisting of 4,320,000 years,
Maha Yuga is divided into ratios of 4:3:2:1 as follows:

Krtia Yuga (Golden Age) 1,728,000 years = 4
Treta Yuga (Silver Age) 1,296,000 years = 3
Dvapara Yuga (Copper Age) 864,000 years = 2
Kali Yuga (Earthen [Bronze, Iron, etc] Age) 432,000 years = 1 ...".

 

So, it appears to me that the 432,000 year Antediluvian Period of Berossos was imported from Vedic India
the Earthen Age Kali Yuga part of the Maha Yuga, leading to the question:

What was the true original Vedic fundamental Maha Yuga ?

According to John Major Jenkins in his 2001-2002 paper "The Solstice Gateways and the Polar-to-Solar
Shift":

"... My analysis of the yuga timing question ... began with the first Vedic source of commentary
on the yuga doctrine, the Laws of Manu. That ancient text implicates a 24,000-year period for
the yugas, clearly a reference to the precession of the equinoxes.

The larger numbers generated in some yuga calculations are usually base-ten multiples of the
key yuga numbers ... and  derived either from an inappropriate excitement over generating "big
numbers" or from an interest in speculating about very large cosmic cycles.

However, let's stick to the Laws of Manu. The Hindu swami, Sri Yukteswar, in his little book
The Holy Science (originally written around 1895), explains the Vedic and Hindu ideas related
to the yuga doctrine as found in the Laws of Manu. The 24,000-year period, following the
devayana / pitriyana doctrine of ascending and descending phases of all temporal processes, is
divided into two halves. One ascends ... and the other descends away from it. One extreme
indicates a Golden Age, the other extreme indicates a very Dark Age. Each half is divided into
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four ages, with the following numerological scheme:

Golden Age = 4800 years
Silver Age = 3600 years 
Bronze Age = 2400 years
Iron Age (Kali Yuga) = 1200 years

The total equals the half cycle of 12,000 years, one-half of a precession cycle. ...

One of the oldest writings in Vedic literature comes from a pseudo-historical god-man called
Manu. René Guénon pointed out that Manu belongs to a family of related archetypal figures,
which include Melchezidek, Metatron, St Michael, Gabriel, and Enoch. As an angelic
inspiration for the rebirth of humanity at the dawn of a new era, or manvantara,  Manu is the
primal law-giver, and his laws were recorded in the extremely ancient Vedic text called the
Laws of Manu ... there is a section that deals with the ancient Vedic doctrine of World Ages -
the yugas. Manu indicates that a period of 24,000 years - clearly a reference to precession -
consists of a series of four yugas or ages, each shorter and spiritually darker than the last. ...".

If Berossos had used the 24,000 year true Vedic Maha Yoga of the Laws of Manu,

then the Babylonian Antediluvian Period would have been

from about 35,600 years ago, Ascending
to an Ascending Golden Age until about 30,800 years ago, then still Ascending
to an Ascending Silver Age until about 27,200 years ago, then still Ascending
to an Ascending Bronze Age until about 24,800 years ago, then still Ascending
to an Ascending Iron Age until about 23,600 years ago, then Descending
to a Descending Golden Age until about 18,800 years ago, then still Descending
to a Descending Silver Age until about 15,200 years ago, then still Descending
to a Descending Bronze Age until about 12,800 years ago, then still Descending
to a Descending Iron Age until about 11,600 years ago (the time of the Great Flood at the beginning
of our Warm Interval in our Ice Age)

which is substantially consistent with Manetho's Antediluvian Period

from about 36,525 years ago, lasting about 13,900 years of the Rule of Gods on Earth,
until about 22,625 years ago, lasting about 11,025 years of Rule by Demigods and Spirits of the Dead,
until about 11,600 years ago (the time of the Great Flood at the beginning of our Warm Interval in our
Ice Age)

if you consider that Manetho's transition from the Rule of Gods on Earth took place during the Descending
Golden Age from about 23,600 years ago to about 18,800 years ago, so that the Demigods and Spirits of the
Dead were ruling Earth at the time of Maximal Glaciation of the Last Ice Age as indicated in this map of
Earth as of 18,000 years ago from Steven Stanley's book "Earth and Life Through Time" (Freeman (2nd ed)
1989)
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 at which time sea levels were about 85 meters lower than now.

 

Around 11,600 years ago, at the conclusion of the Rule of the Demigods and Spirits of the Dead, just
before the present Warm Interval ended the Last Ice Age, the Rule of Man on Earth began. Roughly at the
same time, about 11,400 years ago, a supernova exploded in the constellation Vela. The Distance to the
Vela Supernova Remnant was measured by Cha, Sembach, and Danks, who reported in astro-ph/9902230
that "... the Vela SNR has ... a ...distance ... of 250 +/-30 pc, with a conservative upper limit of 390 +/- 100
pc. ...". They also state that people on earth saw the explosion about 11,000 years ago as a star of magnitude
-10, as bright as a 7-day old Moon. According to Timothy Ferris in his book "Coming of age in the Milky
Way" (William Morrow & Co. 1988) the Sumerians, who were living on the plains of the Tigris-Euphrates,
identified the supernova with their god Ea, who invented writing and agriculture. The Vela X supernova
may have roughly coincided with the primary breakup of a large parent comet of Comet Encke and the
Taurid meteors. Possibly associated with Vela X, Comet Encke, and the Taurids might be Comet Hale-
Bopp, which recently had perihelion in 1997, also had perihelia about 4,200 years ago, about 7,800
years ago, and, coincident with Vela X, about 11,400 years ago.

 

Around 7,800 years ago, according to Sailing to Paradise - the Discovery of the Americas by 7000 B.C. by
Jim Bailey (Simon and Schuster 1994): "... the earliest pure copper was extracted in economic quantities
...[at]... Lake Superior ... Isle Royale and the Keweenaw Peninsula ... around 6000 B.C. Much of it was
in the form of boulders of pure copper. To the Greeks these were the golden apples of the Hesperides,
the island in the remote west beyond the Atlantic ... to the Welsh these would be the apples of Avalon.
... Mining and the fashioning of copper tools and weapons were carried on ... at Lake Superior ... from the
sixth millennium B.C. to 1000 B.C. ... This dating ... means that the use of copper began at about the same
time in America as around the Black Sea and in the Middle East. ... Greek tradition suggests that in the
Copper Age nations were relatively peaceful, differences being settled by agreement or by casting lots.
...".
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Around 4,200 years ago:

Yu became the Jade Emperor Yu Di, the last of the Five Rulers of China, and introduced the Lo Shu
diagram after seeing the markings on a turtle rising from the Lo River
the end of the fifth dynasty of Egypt's Old Kingdom ...
the sudden disappearance of hundreds of early settlements in the Holy Land ...
the legend of Gilgamesh ... of "the Seven Judges of Hell", who raised their torches, lighting the land
with flame, and a storm that turned day into night, "smashed the land like a cup", and flooded the
area. ...
the demise of the Akkad culture of central Iraq, with its mysterious semi-mythological emperor
Sargon, who, according to Jim Bailey in his book cited above, ".. Around 2300 B.C. ... Sargon the
Great ... mounted overseas expeditions to secure supplies of tin. Contemporary inscriptions record that
he crossed the sea in the west, and in a general review of his empire he is credited with control of two
"lands beyond the Upper Sea" (the Mediterranean) ...... Hesiod records that the Bronze Age became
increasingly bloodthirsty and warlike ...".

 

Around 1997 AD:

Abundant cheap oil reached and began to pass its peak production, as shown by this chart adapted from
Scientific American (March 1998)

The USA/UK attempted to secure Caspian Oil through the NATO Kosovo war of 1999, but after a
successful war found that, as W. Clark said in a 2003 ratville times article "... Since the mid-late 1990s the
Caspian Sea region of Central Asia was thought to hold approximately 200 billion barrels of untapped oil (...
comparable to Saudi Arabia's reserve base) ... After three exploratory wells were built and analyzed, it was
reported that the Caspian region holds only approximately 10 to 20 billion barrels of oil (although it
does have a lot of natural gas) ... The oil is also of poor quality, with high sulfur content. ...[so]... The Bush
administration quickly turned its attention to a known quantity, Iraq, with its proven reserves totaling
11% of the world's oil reserves. ...". Now, in 2010, the USA/UK are still bogged down in war in Iraq (and,
for some reason that may be clear to President Obama, but not to me, also in Afghanistan). Meanwhile, the
production of cheap oil is now about a decade past its peak, which will inexorably lead to shortage and
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the necessity to replace oil with nuclear energy, with gas, methane, and coal as intermediate stop-gaps.

LTC (founded by Myron Scholes (MIT and Stanford) and Robert Merton (Harvard), who shared the 1997
Nobel Prize for Economics) collapsed, setting the tone for the following years of bubble-building and and
collapsing of the USA/UK Global Financial System. According to a series of articles in The New York
Times, "... [USA President] Bill Clinton ... and Robert E. Rubin, [former] head of Goldman Sachs &
Company ... pushed harder to win opportunities for American banks, brokerages and insurance companies ...
for free movement of capital ... in financial markets around the globe. ... Washington's policies ... fostered
vulnerabilities that are an underlying cause of the economic crisis that began in Thailand in July 1997
...[and]... rippled through Asia and Russia ... China ... evaded the crisis, and what saved it from
catastrophe may in part have been its unwillingness to listen to Western economists. Urged to make its
currency freely tradable with the dollar, it resisted. ...". According to a 22 April 2009
economictimes.indiatimes.com article by Swaminathan S. Anklesaria Alyar: "... the Obama administration is
prolonging the recession by avoiding surgery to remove dead wood from its financial sector. Some call this
cowardice. Others, such as former IMF chief economist Simon Johnson, writing in The Atlantic, say Wall
Street has captured the White House. ... Johnson says the US now resembles Russia, where business
oligarchs and government officials protect each others' financial interests, at the expense of the economy. ...
This ... highlights the priority given by the Obama administration to save the titans of Wall Street rather
than end the recession quickly. ... Technically, the financial sector is comprehensively bust. It needs to
recognise the losses, writing off trillions. ... The market solution would be to force insolvent banks into
bankruptcy, with shareholders and creditors taking a huge hit ... Many titans of Wall Street will disappear ...
the Obama administration refuses to contemplate this obvious solution. ... Wall Street has captured the
White House, so nothing will be done to imperil the politico-financial network that rules the US. Robert
Rubin and Hank Paulson, treasury secretaries of Clinton and Bush, were both from Goldman Sachs. Larry
Summers, the current treasury secretary, earned millions as a hedge fund consultant. In a market economy,
well-managed companies should be rewarded with profits, while mismanaged companies should go bust.
This basic rule has been suspended almost entirely for the titans of Wall Street. ... Accounting norms have
been tweaked to permit zombie banks to pretend they are alive and solvent....". According to a March
2009 OCC Quarterly Report "... NOTIONAL AMOUNT OF DERIVATIVE CONTRACTS ... MARCH 31,
2009, $ MILLIONS

RANK Holding Company       ASSETS     DERIVATIVES
1    JPMORGAN CHASE      $2,079,188    $81,108,352
2    BANK OF AMERICA      2,323,415     77,874,726
3    GOLDMAN SACHS          925,987     47,749,124
4    MORGAN STANLEY         626,023     39,125,255
5    CITIGROUP            1,822,578     31,715,734 ..."

Note that if the derivatives go bad (as they are almost certain to do, given the ongoing economic collapse),
there is no way that any of the Big Five Banks that control the USA government have enough assets to
cover, as their total assets are only about $7.8 trillion against about $277.6 trillion Derivative
Exposure.

Deng Xiaoping died, construction began on the Three Gorges Dam on the Yangtze River, and China
continued to march toward Global Economic Dominance by becoming Earth's primary manufacturer,
based initially on cheap labor. Although some regard China as a top-down dictatorship, the true situation is
quite different. According to a 23 April 2009 popsci.com article by Mara Hvistendahl "..... the relationship
between citizen and state is fluid in China ... The Chinese distinction between the private and public
domains is very small. ...". The Chinese Government/People System may be in accord with what Ron
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Eglash, Ron Eglash, in his book "African Fractals" (Rutgers 1999), describes as "African traditions of
decentralized decision making", and so might be a mechanism through which Boskopian IFA Divination
Structures can act as Terence McKenna's Intelligent El Aleph Attractor to lead humanity through its
breakpoint, shaking the Earth to its core, to a future dimension of freedom and transcendence.

Perhaps a Chinese Dawn of the Future of Man might be symbolized by the 9 March 1997 apparition of
Comet Hale-Bopp at the beginning of a Solar Eclipse as seen from Kunlun Shan looking East to China, in a
painting by Shigemi Numazawa (note the planet Saturn near the horizon to the left of the Sun/Moon and the
planets Mercuiry, Venus, and Jupiter (and Uranus and Neptune too faint to be shown) to the right of the
Sun/Moon), and that the Sun/Moon is at the boundary of Pisces and Aquarius, while Mars is almost
antipodal in Virgo near Leo):

 

...
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Lunar Eclipses and the Future of Man

Krsanna Duran has proposed that Lunar Eclipses are important indicators of Future History, and has recently focussed
on the last three Lunar Eclipses of 2009: 7 July; 6 August; and 31 December.

I also think that Lunar Eclipses are important, so here is my take on those (and a few others). Those three are shown on
the following map (adapted from a map by Krsanna Duran - eclipse images are from a Goddard Space Flight Center
web site, mostly by Fred Espenak):

 

the triad starts on 7 July 2009 in the Pacific Ocean

where the Toba volcano around 70,000 years ago killed most humans, but left a few survivors to carry on

 

then on 6 August 2009 goes to Africa,
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where modern humans began to evolve

 

then on 31 December 2009 goes to Africa, India, China and EurAsia

where most humans migrated after leaving Africa,

so you might say that

the 2009 Lunar Eclipse Triad is replicating human history.

 

As to the future (after the end of 2009):

 

the 26 June 2010 eclipse seems to be Pacific Ocean (similar to 7 July 2009)

perhaps indicating the completion of the Triad cycle and start of a new cycle,

 

with the 21 December 2010 eclipse being centered on the USA

showing that the next big thing would be USA-related (probably the collapse of its financial system and the end of its
status as the Earth superpower).
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The next lunar eclipse is on 15 June 2011 at the Middle East,

probably indicating a global oil supply crisis following the USA financial collapse.

 

and that is followed by the lunar eclipse of 10 December 2011 at China,

probably indicating the rise of China as the new Earth superpower.

 

As for 2012:

the lunar eclipse of 4 June 2012 is at the central Pacific Ocean

heralding a Pacific-centered conflict between China and the USA. To check on the validity of interpreting the 2012
central Pacific eclipse 2012 as indicating an East -West Conflict between China and the USA, compare the Lunar
Eclipse of my birthday, 13 March 1941, which was also centered on the central Pacific Ocean

and foreshadowed the East-West Conflict between Japan and the USA.
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The lunar eclipse of 28 November 2012 is at China (similar to 10 December 2011)

indicating victory for China in its conflict with the USA.

 

The next Lunar Eclipse after the end of 2012 (the critical point of Maya, TimeWave, etc) 25 April 2013 near Africa

Since Africa is the Origin-Place of Humanity,

maybe 2013 will see the Origin of a New Phase of Earth Civilization.

 

Do Solar Eclipses tell a Similar Story ?

 

Instead of the Triad of 3 Lunar Eclipses in the last half of 2009, there was only one Solar Eclipse then:

The solar eclipse of 22 July 2009 at China and the central Pacific Ocean

indicates the emergence of China as the primary power of the Pacific.
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The solar eclipse of 15 January 2010 at Africa, India, and China

indicates a shift in favor of those humans whose ancestors left Africa for India and China.

 

The solar eclipse of 11 July 2010 at the Pacific Ocean

indicates a Pacific-centered arena of conflict between East and West.

 

 The solar eclipse of 4 January 2011 at the Middle East

 probably indicates a global oil supply crisis.
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The solar eclipse of 1 June 2011 at North America, but omitting most of the USA,

probably indicates the collapse of the USA global financial system and the shift of Earth superpower status away from
the USA.

 

The solar eclipses of 1 July 2011 and 25 November 2011 at Antarctica

  

may indicate a period of global turmoil in the wake of the collapse of the USA and the ascent of China.

 

The solar eclipse of 20 May 2012 from China to the USA

indicates the extension of China's dominance to the collapsed USA.
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The solar eclipses of 13 November 2012 and 10 May 2013 at the Pacific Ocean

 

 

indicate the Pacific-centered East-West conflict between China and the USA. To check on the validity of interpreting
the 2012/2013 central Pacific eclipses as indicating an East -West Conflict between China and the USA, compare the
solar eclipses of 27 March 1941 and 21 September 1941

 

which were at the Eastern Pacific Ocean near America and theWesten Pacific Ocean near Japan, respectively,

 

The solar eclipse of 3 November 2013 at Africa
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is a Hybrid Solar Eclipse, with both Annularity and Totality in various parts of its path.

Since Africa is the Origin-Place of Humanity,

maybe 2013 will see the Origin of a New Phase of Earth Civilization.

 

 ...

Frank Dodd (Tony) Smith, Jr. - 2010
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Smith History
Since my father was Frank Smith, my paternal Y-DNA ancestors would, if the current naming system had
been in effect since the advent of humans here on Earth, all have been named Smith. Although my
geneaology research has only traced my paternal Smith line back to Benjamin Franklin Smith (1816-1893),
on this page I will refer to the line of all my paternal ancestors as the Smith line, which as been traced by
the National Geographic Genographic project as having Y-DNA lineage M35-M96-YAP-M168. They show
the ancient part of the Smith line geographically as

The following images and quotations are from the National Geographic Genographic project unless
otherwise indicated. On most of their maps mtDNA population movements are indicated by gold lines and
Y-Chromosome DNA population movements are indicated by purple lines.

By about 55,000 years ago mtDNA populations (gold lines) with the basic mitochondrial energy
structure had spread throughout the Indian Ocean area and functioned as a substrate on which
populations with basic human physiology (determined by nuclear DNA chromosomes including the Y-
Chromosome) might emerge.
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Somewhat after 79,000 years ago the Smith line began as part of M168 by moving north toward the Nile
River

About 50,000 years ago the Smith line, as YAP, split off from most of M168 to go up the Nile River

The remaining not-Smith bulk of M168 went across the Red Sea to Arabia and as M89 and M9 went on to
the Pamir Knot where they split into three groups that founded most of the populations of Europe, China,
and India
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Also about 50,000 years ago, M174 split off from the Smith line as cousins sharing the YAP-DNA. They
followed the coast from the Red Sea to the Indian Ocean to the Pacific Ocean

and settled in Japan (branch P37.1) about 30,000 years ago
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and in Tibet (branch M15) also about 30,000 years ago

About 40,000 to 30,000 years ago, the Smith part of YAP continued as M96 to go north along the Nile
River

About 30,000 to 2-0,000 years ago, M2 split off from the Smith line as cousins sharing the M06-DNA.

Their southern branch may have combined with mt-DNA L0 population
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to form the Boskop population which had the largest brains in human history, but seems to have been
extinct since about 10,000 years ago. As to what stress may have caused the extinction of the Boskop, as
late as around 15,000 years ago, glaciation was still at a high level

 

but by about 10,000 years ago most of the glaciers had melted
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producing a much higher sea level that flooded much productive land. The loss of so much productive land
led to conflict over limited resources, producing a strong evolutionary advantage for organized military with
highest war technology, and a strong evolutionary disadvantage for contemplative high-level spirituality.
From this time on, the large-brained Boskop were extinct and, acccording to a 23 March 2008 entry in john
hawks weblog, "... there has been a reduction in the average brain size in South Africa during the last 10,000
years, and there have been parallel reductions in Europe and China -- pretty much everywhere we have
decent samples of skeletons, it looks like brains have been shrinking ...".

Since (as anyone who has been through basic training knows) military discipline requires a high level of
blind obedience and technical skill and also a low level of creative independent contemplative thought, it is
not hard to understand why the Boskop might have been easy to kill off and why human brain size has been
declining, especially in light of facts stated on the above-mentioned 23 March 2008 entry in john hawks
weblog: "...

brains are expensive ...[in ]... energetic efficiency ...
brains take a long time to mature ... and ...
brains require high protein and fat consumption ...".

About 20,000 years ago, the Smith part of M96 continued as M35 to go north along the Nile River and the
Mediterranean Sea
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which is how the Smith line came to be in the Northern Adriatic part of the Roman Empire around 2,000
years ago and then

 

 as Roman Legionnaires were stationed along the Danube Limes frontier fortifications, and then along the
Rhine and on to Britain.

After the Smith line split off to go up the Nile River, the bulk of the M168 line and its successors (magenta)
went on to populate the interior of Eurasia by going to Arabia, then to Eden and then to the Pamir Knot
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from which three branches emerged which populated India, China, and most of Europe.

Comparison of the globe maps of the Smith line and the M168 Eden-Pamir line indicates that

the M168 Eden-Pamir line produced the bulk of the population of the Interior of EurAsia (India,
China, most of Europe)
the Smith line and its cousins lived on the Outer Boundary of Eurasia (Japan, Tibet, Danube-Rhine-
Britain) and Africa (Nile, Boskop).

 

 

 

 

The Romans perceived the world as shown on this Ravenna Cosmography map made by monks in Ravenna
about 700 AD
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on which I have colored the Smith line Nile (red), Danube (green), and Rhine (blue) Rivers, but since the
Roman view of the world at that time did not include Japan, Tibet, or the Boskop I did not try to show the
paths (yellow in the global map above) of the Smith line YAP or M96 cousins.

As to the Roman Legion part of the Smith line, my cousin Fred Smith, who shares my paternal Y-DNA,
said "... the YHRD database that plots the frequency of Y-DNA results per population and geographically
(actually maps it) ...[gives]... more specifics re our Y-DNA - as far as Italy is concerned, concentrated in
north eastern Italy. As per our previous research, found along the Rhine near Cologne and Bonn, also the
Roman settlements of Chester, London and the boundary between Wales and England, very much tracing
the path that Caligula's and Claudius' armies took enroute to Britain and where stationed there. What was
fascinating though is it's very high frequency in modern day Czech Republic, specifically in the region
known as Vysocina, the center of which is the town of Telc ...".

It is interesting that our Y-DNA Roman Legion ancestors left descendants in Telc, but when you look at
geography it makes sense. If our ancestors' Roman Legions were formed in North Eastern Italy then it
would be an easier march to go around the Alps as shown on the following Google Earth images and that
route would go pretty much directly to Telc
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The route to Britain would then probably be directly from Telc through Germany via Sudetenland and
Holland/Belgium/NorthernFrance to Britain
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According to a www.livius.org/cg-cm/claudius_i/claudian_army_reforms.html web page:

"... Both Caligula and Claudius had ... plans to invade Britain ... it seems that Claudius created the limes
along the Rhine and Danube ...".

The utility of the Rhine and Danube as fortified border regions of the Roman Empire is shown by this
Heritage History map
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You can see how our Y-DNA ancestors of North Eastern Italian Roman Legions went around the Alps to
the Danube, and then up to the Danube headwaters North of the Alps to the headwaters of the Rhine and
then down the Rhine to the sea near Britain, and then from there invading Britain.

As to the details of the invasion of Britain by Claudius in 43 AD, I have not found anything much better
than wikipedia, which says in part:

"... The main invasion force under Aulus Plautius crossed in three divisions. The port of departure is usually
taken to have been Boulogne, and the main landing at Rutupiae (Richborough, on the east coast of Kent).
Neither of these locations is certain. Dio does not mention the port of departure, and although Suetonius
says that the secondary force under Claudius sailed from Boulogne, it does not necessarily follow that the
entire invasion force did. Richborough has a large natural harbour which would have been suitable, and
archaeology shows Roman military occupation at about the right time. However, Dio says the Romans
sailed east to west, and a journey from Boulogne to Richborough is south to north. ... An alternative
explanation might be a sailing from the mouth of the Rhine to Richborough, which would be east to west. ...

Strabo (Geography 4:5.2) names the Rhine as a commonly-used point of departure for crossings to Britain
in the 1st century AD. ...

Suetonius says that Claudius received the surrender of the Britons without battle or bloodshed. ... Cassius
Dio relates that he brought war elephants and heavy armaments which would have overawed any remaining
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native resistance. ...".

 According to a danube-limes.eu web page:

"... in the reign of Claudius (41-54 AD) ... the Romans ... came into power ... and the frontier was put
forward to the Danube ... the army was stationed on the Danube limes by the end of the 1st century AD ...
The evolved frontier existed nearly 400 years ... The last building campaigns date to the time of the
Constantine dynasty (306-350) and the reign of Valentinan (364-375). ... After the death of Valentinan ... In
377 AD a united army of Goths, Alans and Huns invaded Pannonia ...(today Hungary ...)... in 433 AD the
province was finally occupied by the Huns of Attila. ...".

According to Britannia.com web pages: "... AD ...

63 - Joseph of Arimathea came to Glastonbury on the first Christian mission to Britain. ...
c.75-77 - ... Wales is finally subdued ...
122 - Construction of Hadrian's Wall ordered along the northern frontier ...
167 - At the request of King Lucius, the missionaries, Phagan and Deruvian,were said to have been
sent by Pope Eleutherius to convert the Britons to Christianity ...[during the reign of]... Marcus
Aurelius 161-80 ...
306 - Constantine (later to be known as "the Great") was proclaimed Emperor at York. ...
311 - Persecution of Christians in the Roman Empire ends. ...
324 - Constantine ... re-located the imperial headquarters to Byzantium, whose name he then changed
to Constantinople. ... He did ... strip ... many pagan temples ... of their former wealth, which was then
shifted to various Christian churches ... Constantine's move created a top-heavy structure that would
quickly depart from its original purity; a church beholden to the state ...
337 - Constantine received "Christian" baptism on his deathbed. ...
410 - Britain gains "independence" from Rome. The Goths, under Alaric, sack Rome. ...
c.434 - St. Patrick is captured by pirates and taken to Ireland as a slave. ...
c.440 - St. Patrick escapes from his captors and returns to Britain. ...
c.456 - St. Patrick leaves Britain once more to evangelise Ireland. ...".

 

I would like to be able to connect the Smith line of the Roman Legions in Britain around 400 AD

to my paternal ancestor Benjamin Franklin Smith born in 1816 which line continues to the present day,

but

I have not found how to fill that 1,400 year gap.

My cousin Fred told me that Benjamin Franklin Smith's 1816 birthplace has been given by different sources
as Virginia, South Carolina, and Georgia, and also that his wife, Mary Brewster Dickerson (1819-1895)
may have lived in Rockingham County, Virginia, near Harrisonburg. Although some Smiths lived in that
area around that time, including Abraham Smith and Daniel Smith whose residence is known as Smithlands,
no records that I have seen show any relation to Benjamin Franklin Smith born in 1816.
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Whether or not he is my ancestor, Abraham Smith may have led an interersting life. From various sources
found by my cousin Fred, it seems that Abraham Smith was Sheriff of Rockingham County, had served in
the Virginia Militia in the French and Indian Wars, had been captured by the French and spent some time in
France, and may have been falsely accused of treason after his return to the USA.

Although there is a 1,400 year gap in my purely paternal Smith line, a mixed-gender line leading back from
Mary Brewster Dickerson (1819-1895) can be traced back to 1170 AD, 23 generations back from my cousin
Fred and me, as follows:

Mary Brewster Dickerson(1819-1895) (m. Benjamin Franklin Smith (1816-1893)
Sarah Brewster (1781-1852) (m. James Dickerson (1775 - )
Mildred Downs (1760-) (m. James Brewster (1755-1804)
Frances Chew (1730-1774) (m. Henry Downs, Jr. (1728-1798)
Martha Taylor (1702-1762) (m. Thomas Chew (1700-1782)

Some Smith-Taylor line data including

"... 4. Taylor Line Ref: Mormon Church Ancestral File Records. ...

2. James Taylor II, born March 14, 1674, died June 23, 1729, lived in Caroline County, Virginia and
King's and Queen's County, Virginia, married February 23, 1699, (1) Martha Thompson. The following
children resulted from the first marriage:

1. Frances Taylor, born August 30, 1700, died November 25, 1761, married August 24, 1721,
Ambrose Madison, a planter, son of John Madison and Isabella Minor Todd, died August 27, 1732.
They had the following children:

1. James Madison, a planter, born March 27, 1723, died February 27, 1801, married Nelly R.
Conway, daughter of Francis Conway, son of Edwin Conway and Elizabeth Thornton, and his
wife Rebecca Catlett, daughter of John Catlett.

1. James Madison, married Mrs. Dorothy Paine Todd. James Madison was the 4th
President of the United States. He was born March 16, 1751, at Port Conway, on the
Rappahannock River, in Virginia. He died June 28, 1836, at Montpelier, VA. ...

2. Martha Taylor, born January 27, 1702, married Thomas Chew.
3. James Taylor.
4. Zachary Taylor, born April 17, 1707, died in 1768, married Elizabeth Lee. ...

1. Richard Taylor, died January 29, 1829, married Sarah Dabney Strother. ...
1. Hancock Taylor, the eldest son.
2. Zachary Taylor was born September 24, 1784, in Orange County, Virginia, died July 9,
1850, married ...[Margaret Mackall (Peggy) Smith of Calvert County, Maryland]... He
fought in the Indian Wars all over the United States. He commanded troops in Corpus
Christi, TX. and later in Mexico against General Santa Anna. He was in possession of the
Rio Grande Valley until November 1847. ... Zachary Taylor was the 12th President of the
United States, from 1849 to 1850. They had two daughter, one married Colonel W. W. S.
Bliss, Adjutant-General for President Taylor, as well as the Chief of Staff in Florida and
Mexico, and also his Private Secretary during the presidency; the other, Sarah Knox
Taylor, married in 1833, Jefferson Davis, born in 1808, in Christian (now Todd),
Kentucky, died in 1889. Jefferson Davis was the President of the Southern Confederacy.
...".
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came from homepages.rootsweb.ancestry.com/~pmcmcbride/james/f061.html#1771X2

James Taylor II (1674-1730)
James Taylor I (1635-1698) Chester UK to New Kent (Caroline) VA
John Taylor (1611-1658) Chester
Matthew Taylor (1555- -) Kent
Elizabeth Chute ( - ) (m. John Taylor (1530 - -) Kent Shadockhurst)
Margaret Culpeper (1499- ) (m. Philip Chute (1494-1567) 
                            sister of Thomas Culpeper lover of Catherine Howard

Some Smith-Culpeper line data including

came from http://gen.culpepper.com/historical/howard/default.htm and
http://gen.culpepper.com/ss/p8588.htm
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Alexander Culpeper (1470 or 1454-1541)
John Culpeper (1416-1480)
Walter Culpeper (1382-1462)
Thomas Culpeper (1345-1428)
John Culpeper (1305-1370)
Thomas Culpeper (1260-1321)
Thomas Culpeper (1230-1309)
John Culpeper (1200- )
Thomas Culpeper (1170 - )

 

So, by mixing gender, the 1,400 year gap is cut to about 800 years from 400 AD to 1200 AD.

Consideration of the history of Britain from 400 AD to 1100 AD indicates such turmoil that it might be hard
to find records to fill in that gap in the Smith line. According to A time-line of Britain by Piero Scaruffi:

410 AD: the Romans withdraw from Britain, and Britain disintegrates in clans of Celts (Britons,
Angles, Picts, Scots) as well as Germanic people (Angles, Saxons, Jutes, etc)
450: Saxons invade England, while the rest is split among Welsh kingdoms of Rheged, Gododdin and
Strathclyde
450: the Saxon invasion prompts Roman-British inhabitants of Britain to migrate to northern France
(Brittany)
597: Pope Gregory I dispatches Augustine to England with forty monks
601: Augustine converts king Ethelbert of Kent and establishes the see of Canterbury with himself as
its first archbishop
601: king Aethelbert of Kent promulgates the first English code of law
831: Vikings (Norse) invade Ireland and found Dublin
834: Vikings (Danes) raid England
937: Aethelstan defeats the Danes at the battle of Brunanburgh and establishes the kindgom of
England
959: Edgar the Peaceful becomes the first king of a united England
968: Brian Boru expels the Vikings from Ireland
1000: 7 million people live in France, 7 million in Iberia, 5 million in Italy, 4 million in Germany, 2
million in Britain
1066: the battle of Hastings by William of Normandy (the Conqueror), who thus ends the Anglo-
Saxon rule of England and unites England and Normandy
1086: the "Domesday Book" is compiled for taxation purposes
1154: an Englishman is elected Pope Adrian IV
1176: Henry II establishes the "common law" of England
1189: Richard I "Coeur de Lion", son of Henry II, becomes king of England and continues the rule of
the Plantagenets
1189: the third Crusade is led by king Richard of England, king Philippe Auguste II of France, and
emperor Friedrich Barbarossa
1200: the Jews are expelled from England
1209: Cambridge University is founded [ A web page at www.ox.ac.uk says: "... teaching existed at
Oxford in some form in 1096 and developed rapidly from 1167, when Henry II banned English
students from attending the University of Paris ..."]
1215: king John I Lackland is forced by the English barons to sign the "Magna Carta"
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288 Sparks of Genesis 
and Boundary-Bulk Physics

According to Bernard Pick's 1913 work The Cabala on a sacred-texts.com web 
page:

"... the Zohar is ... [a] production ... of ... thirteenth century ... 
Spain ... by Moses de Leon (1250-1305) ...".

According to web pages by Rabbi Moshe Miller about Arizal on the www.safed-
kabbalah.com web site:

"... Rabbi Yitzchak Luria (the Arizal) ... 1534-1572 c.e. ... set out to explain ... the 
kabbalistic literature ... particularly Zohar ...
There are five areas of focus in the Arizal's teachings ... :

• the concept of tzimtzum (G-d's self-contraction, so to speak) through its 
various stages ...

• Prior to creation, there was only G-d and His infinite revelation of 
Himself, the Or Ein Sof, filling all existence ...[ corresponding to

the letter  Aleph (first of the Hebrew alphabet) placed before the First Verse of 
the First Book Genesis of the Torah

and
the dimensionless Empty Set ...]

the tzimtzum ... established a radical distinction between Creator and created 
(from the viewpoint of the created, although not from the viewpoint of the 
Creator ... ), ... so that creation comes about by way of a "quantum leap" ...
[ corresponding to

the first word of the First Verse that begins with Genesis 

letter number 1  Bet and ends with Genesis letter number 6  Tav

and
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 the 0-dimensional Natural Numbers created from the Empty Set by the Peano 
unitizer operation 0 -> {0} = 1 as described by David Finkelstein in his book 

"Quantum Relativity" (Sprimger 1996)

 the 1-dimensional Real Numbers created from the Natural Numbers by ratios 
and completion

 the 2-dimensional Algebraically Complete Complex Numbers created from 
the Real Numbers by Cayley-Dickson Doubling

 the 4-dimensional Associative NonCommutative Quaternions created from the 
Complex Numbers by Cayley-Dickson Doubling

 the 8-dimensional Alternative NonAssociative Octonions created from the 
Quaternions by Cayley-Dickson Doubling

 the 16-dimensional Sedenions created from the Quaternions by Cayley-Dickson 
Doubling

• the process of shevirat hakeilim (the shattering of the vessels in the 
world of Tohu) ...

• The first "world" (plane of existence) that came into being after the 
tzimtzum is called Adam Kadmon. ... the light in Adam Kadmon ... 
manifested as ... sefirot [that] compose the world of Tohu (chaos or 
disorder) ... Due to the intensity and exclusivity of the lights ... the vessels of 
the lower sefirot of Tohu shattered ...[ corresponding to the First Verse

that ends with Genesis letter number 28  Zadi-final

and
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the shattering of Division Algebra structure at the formation of the Sedenions, 
which have non-trivial Zero Divisors is described by Guillermo Moreno in arXiv 
math/0512517 as "... For ...[Sedenions]... the set of zero divisors ... of fixed 
norm can be identified with V7,2 the real Stiefel Manifold of two frames in R7 
and the singular set of (x,y) with xy = 0 and ||x|| = ||y|| = 1 is homeomorphic to G2 
the exceptional simple Lie group of rank 2. ...". If the x and y coordinates are 
allowed to expand/contract from unit norm, then the set of Zero Divisors can be 
seen as having two more dimensions, equivalent to two scalar dimensions, so 
that the Full Zero Divisors of Sedenions have 16 dimensions equivalent to R + 
G2 + R . (see also the descriptions by Robert P. C. de Marrais in his papers 
including arXiv 0804.3416) 

Consider the original expansion of our universe as emerging from an initial origin 
point in a 4-dimensional D4+ HyperDiamond lattice Spacetime. 
Consider that the duration of the initial Zizzi Inflation Era is marked (non-linearly) 
by 22 shells,one for each of the 22 letters of the Hebrew alphabet, each shell 
containing the number of vertices in the corresponding D4+ lattice shells. 
Then, the first letter corresponds to the first shell with 8 vertices. 
The shell corresponding to the 21st letter has 256 vertices, the maximum number 
of elements in the Cl(8) Clifford algebra and in the Odu of IFA. 
The shell corresponding to the 22nd (last) letter of the Hebrew alphabet should 
correspond to the shattering of the vessels, and is the first shell to exceed 256 
vertices. It has 288 vertices. These are referred to by the Arizal as the 288 
nitzotzin ("sparks") - the initial number of fragments from the vessels that 
broke. The ... process is alluded to in .... [ Genesis 1 : 2 from www.mechon-
mamre.org web site

with the central three letters (Genesis numbers 68, 69, and 70) of the word 
"hovered" indicated by a red box. Note that 70 is the dimensionality of the central 
part of the graded structure of Cl(8)

16x16 = 256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

whose 256 elements were the largest number of shell vertices that were coherently 
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together prior to the shattering, and note that Cl(8) contains the E8 Lie algebra 

and that 248-real-dim E8 = 120-real-dim D8 + 128-real-dim D8 half-spinor
and that 
   120-dim D8 =            128 half-spinor of D8 = 
  = Spacetime 64             = Particle 64 
  + Gravity 28               + AntiParticle 64 
  + Standard Model 28 

so that E8 whose graded structure is 

8 + 28 + 56 + 64 + 56 + 28 + 8
describes a realistic Physics Lagrangian: 

but does not by itself describe Quantum Interactions. ]... 

4



The Arizal explains that the word ... hovered (merachefet) ... is actually a 
compound of two words: met and rapach - signifying that 288 (the numerical value 
of rapach) fragments had died (met) ...[in]... the shattering of the vessels of Tohu 
into 288 initial sparks ... The shattering of the sefirot of Tohu ... serves a very 
specific and important purpose, which is to bring about a state of separation or 
partition of the light into distinct qualities and attributes, and thereby introduce 
diversity and multiplicity into creation ...".

• the Tikkun (rectification) of that shevira through birur hanitzotzot 
(elevating the sparks) ...
[The]... process of extracting the sparks is called birur, which is part of a 
larger cosmic plan called Tikkun - rectification or restoration of the 
broken vessels ... When the sparks ... are rebuilt into the vessels of 
Tikkun ... the repaired vessels will be able to contain the light ...

• the concept of partzufim ... compound structures ... in arrays that 
interact with each other

... the partzufim are compound structures of the sefirot ... In the universe of 
partzufim, it may be said that the chief dynamic of creation is not evolution 
(hishtalshelut), but rather interaction (hitlabshut). ...[ Therefore, 
the Partzufim is the not the E8 Lie Algebra 
but must be an algebra of Quantum Interactions among the E8 Lagrangian 
structures. 
E8 can be contracted to D8 = Spin(16) and then further contracted to A7 = SU(8) 
leading to a 248-dim H248 based on nilpotent Heisenberg algebra structure that 
acts naturally as an Algebra of Quantum Interactions among the E8 Lagrangian 
structures: 

H248 = SU(8) + h_92 

h_92 is a 185-dimensional Heisenberg Lie algebra 
for 92 sets of creation-annihilation operators: 

64 Fermion Particle Creators + 64 Fermion AntiParticle Creators 

28 Gravity Boson Creators + 28 Standard Model Boson Creators 
plus

1 central Heisenberg Algebra element 

The 63 generators of SU(8) plus the 1 central Heisenberg Algebra element 
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represent the 8x8 Position/Momentum combinations of 8-dim Spacetime. 

H248 lives in the Quantum Bulk has graded structure 

28 + 64 + (1+63) + 64 + 28 
and 
when combined with the Lagrangian E8 with graded structure 

8 + 28 + 56 + 64 + 56 + 28 + 8 
gives 

a Quantum Theory that is equivalent to Path Integral Quantization of the 
Lagrangian Theory. 

Together, E8 and H248 form a 496-dimensional Partzufim. 

Note that 0, 1, 6, and 28 are Perfect Numbers, and that the only others below 
33,550,336 (related to the Mersenne Prime 8,191 = 2^13 -1) are 

the Perfect Numbers
496 = 1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248 
(related to the Mersenne Prime 31 = 2^5 -1) 
and 
8,128 = 1 + 2 + 4 + 8 + 16 + 32 + 64 + 127 + 254 + 508 + 1,016 + 2,032 + 4,064 
(related to the Mersenne Prime 127 = 2^7 -1). 

Thus, 
the E8 + H248 Partzufim 
at the very Beginning of the Inflationary Expansion of Our Universe 
(a non-unitary process due to the non-unitarity of nonassociative Octonions) 
corresponds to the Perfect Number 496, 

which is consistent with Genesis letter number 496 being the last  Shin in 
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Chapter 1 Verse 11

 

Shin  looks like a Tree of Life that Grows, Multiplies by its Seeds, and Evolves.
Compare page 135 of Jung’s Red Book in Cap. xix “The Gift of Magic” 

where Jung says (English translation footnote 248): “Completed on 25 November 
1922. The fire comes out of Muspilli and grasps the tree of life. A cycle is 
completed, but it is the cycle within the world egg. A strange God, the unnameable 
God of the solitary, is incubating it. New creatures form from the smoke and 
ashes.” 
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Since Perfect Number 496 corresponds to the Beginning of Inflation, it seems 
that Perfect Number 8,128 should correspond to the End of Inflation, and 
therefore indicate the duration of Inflation, the fundamental unit of mass, and the 
number of particles created during Inflation.

Genesis letter number 8,128 is the fourth  Ayin in Chapter 7 Verse 4, that is, the 
word 40 of 40 days in the statement

"... I will cause it to rain upon the earth 40 days ... "
which rain (see verse 23): "... blotted out every living substance ... from the earth; 
and Noah only was left, and they that were with him in the ark ...".

The 2 branches of  Ayin look like a fork in the Road of History leading to 
two alternative futures:

the Death Future of most of Life on Earth and the Life Future of the Ark 
beings.

Note that 8,128 = 64 x 127 = 64 x (128 - 1).

As Paola Zizzi said in gr-qc/0007006: "... during inflation, the universe can be 
described as a superposed state of quantum ... [ qubits ]. The self-reduction of the 
superposed quantum state ... reached at the end of inflation ... corresponds to a 
superposed state of ... [ 10^19 = 2^64 qubits ] ... ...[at]... the decoherence time ... 
[ Tdecoh = sqrt(10^19) Tplanck = 10(-34) sec ]. ...", 
so 2^64 tells us the duration of Inflation.
2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8). 
By the periodicity-8 theorem of real Clifford algebras that 
Cl(K8) = Cl(8) x ... tensor product K times ... x Cl(8),
we have: Cl(64) = Cl(8x8) = 
= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8)

Therefore, Cl(64) is the first ( lowest dimension ) Clifford algebra at which we can 
reflexively identify each component Cl(8) with a vector in the Cl(8) vector space. 
This reflexive identification/reduction causes decoherence. 

8



It is the reason that our universe decoheres at N = 2^64 = 10^19 
which Decoherent Collapse into the Many Worlds 
of the Many-Worlds Quantum Theory

led to our World being only one of the Many.

At the time Tdecoh = 10^(-34 sec) at the End of Inflation, the number of qubits is 
Ndecoh = 10^19 = 2^64 .

Each qubit at the end of inflation corresponds to a Planck Mass Black Hole, which 
undergoes decoherence and, in a process corresponding to Reheating in the 
Standard Inflationary Model, each qubit transforms into 2^64 = 10^19 elementary 
first-generation fermion particle-antiparticle pairs.  

The resulting 2^64 x 2^64 = 2^128 = 10^19 x 10^19 = 10^38 fermion pairs 
populating the Universe Immediately After Inflation constitutes a Zizzi Quantum 
Register of order n_reh = 10^38 = 2^128.

Since, as Paola Zizzi says in gr-qc/0007006, ( with some editing by me denoted by 
[ ] ): "... the quantum register grows with time. ... At time Tn = (n+1) Tplanck the 
quantum gravity register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2 ] ...", we 
have the number of qubits at Reheating:

Nreh = ( n_reh )^2 = ( 2^128 )^2 = 2^256 = 10^77

Since each qubit at Reheating should correspond, not to Planck Mass Black Holes, 
but to fermion particle-antiparticle pairs that average about 0.66 GeV, we have the 
result that the number of particles in our Universe at Reheating is about 10^77 
nucleons, so (2^128)^2 tells us the number particles in our universe.

After Reheating, our Universe enters the Radiation-Dominated Era, and, since 
there is no continuous creation, particle production stops, so the 10^77 nucleon 
Baryonic Mass of our Universe has been mostly constant since Reheating, and will 
continue to be mostly constant until Proton Decay.
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The present scale of our Universe is about R(tnow) = 10^28 cm, so that its volume 
is now about 10^84 cm^3, and its baryon density is now about 10^77 protons / 
10^84 cm^3 = 10^(-7) protons/cm^3 = 10^(-7-19-5) gm / cm^3 = 10^(-31) gm / 
cm^3 = roughly the baryonic mass density of our Universe.

Since the critical density of our Universe is about 10^(-29) gm / cm^3, it is likely 
that the excess of the critical mass of our Universe over its baryonic mass is due to 
a cosmological constant as described by Conformal Gravity in the E8 Physics 
model which gives a ratio of 
Dark Energy : Dark Matter : Ordinary Matter of 0.753 : 0.202 : 0.045 . ]...
 
the nature of the soul, the purpose of its descent into this world, and its relationship 
with the higher realms and ultimately with G-d. ...

the soul is both part of the Creator and at the same time it is created - 
its luminous essence is "a tiny spark of G-dliness," 
and the sheath in which it is clothed is a created being, 
albeit a spiritual being and not physical. 
As the soul emanates from the Ein Sof - the Infinite One - 
eventually to be clothed in the physical body ...
 Thus man is a microcosm of creation and his actions have cosmic significance ... 
He is able to affect the balance of the universe, 
both spiritual and physical, 
by his kavanot (mystical intentions) and yichudim (unifications of the sefirot). ...".

Since Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger 
than the number of tubulins Ntub = 10^18 of the human brain, 
and 
Conscious Thought is due to superposition states of those 10^18 tubulins, 
and 
since a brain with Ndecoh = 10^19 tubulins would undergo self-decoherence 
and would therefore not be able to maintain the superposition necessary for 
thought, 
it seems that the human brain is about as big as an individual brain can be. 
The Zizzi Self-Decoherence can be compared to GRW decoherence. 
Thus 

the Mind of Man seems to be an image of the Mind of Our Universe.
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Physics: Real Boundary - Quantum Bulk 
Frank Dodd (Tony) Smith, Jr. - 2011

Brian Greene in his book “The Hidden Reality” (Knopf 2011) describes
“... an explicit link between physics taking place in a region ...

... and physics taking place on that region’s boundary ... an explicit realization of 
holography. That’s the basic idea. ...”. 
Brian Greene chooses to identify the Boundary-bulk physics as: 

Boundary - Quantum Field Theory - “... four-dimensional supersymmetric 
conformally invariant quantum field theory ...”. 

Bulk - Superstring Theory - “... ten-dimensional string theory on AdS5xS5 ...”

On the other hand, I do not think that conventional supersymmetry is realistic, 
so I reject Brian Greene’s choices for Bulk - Boundary physics and propose: 

Real Boundary - their Shilov Boundaries - E8 Real Lagrangian Structure 

Quantum Bulk -  Bounded Complex Domains - H248 Quantum Structure 
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Real Boundary E8 Lagrangian

8 Fundamental Fermion Particles (generations 2 and 3 emerge at low energies) 
are represented by a copy of the 8-real-dimensional Shilov Boundary RP1 x S7 
of the 8-complex-dimensional Complex Bounded Domain that 
corresponds to the 16-real-dimensional Symmetric Space Spin(10) / Spin(8)xU(1) 
that by Triality represents 8s and 8c half-spinors as well as 8v of 8-dim Spacetime. 
Each of 8p Particles has 8cp components for a total of 8px8cp = 64.  

8 Fundamental Fermion AntiParticles (generations 2 and 3 emerge at low 
energies) are represented by a copy of the 8-real-dimensional Shilov Boundary 
RP1 x S7 of the 8-complex-dimensional Complex Bounded Domain that 
corresponds to the 16-real-dimensional Symmetric Space Spin(10) / Spin(8)xU(1) 
that by Triality represents 8c and 8s half-spinors as well as 8v of 8-dim Spacetime. 
Each of 8p AntiParticles has 8cp components for a total of 8px8cp = 64.  

8-dimensional Spacetime (reduces to M4 x CP2 Kaluza Klein at low energies) 
is a copy of the 8-real-dimensional Shilov Boundary RP1 x S7 
of the 8-complex-dimensional Complex Bounded Domain that 
corresponds to the 16-real-dimensional Symmetric Space Spin(10) / Spin(8)xU(1). 
There are 8px8m = 64 combinations of 8pPosition/8mMomentum. 

Conformal MacDowell-Mansouri Gravity Gauge Term uses 16 of the 28 generators 
of a copy of Spin(8). 
Standard Model Term gets SU(3) from 16 of the 28 generators of a copy of Spin(8)  
and SU(2)xU(1) from the local symmetry of the CP2 of Kaluza-Klein. 

These Real Components of the Lagrangian combine to form a copy of 
248-real-dim E8 = 120-real-dim D8 + 128-real-dim D8 half-spinor: 

   120-dim D8 =            128 half-spinor of D8 = 
  = Spacetime 64             = Particle 64 
  + Gravity 28               + AntiParticle 64 
  + Standard Model 28 
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Quantum Bulk H248 Structure
The Complex Quantum Bulk has twice the real dimensionality 
of its Real Lagrangian Boundary, so look at a second copy of  E8. 
E8 can be contracted to D8 = Spin(16) and then further contracted to A7 = SU(8) 
leading to the structure 

H248 = SU(8) + h_92 

h_92 is a 185-dimensional Heisenberg Lie algebra 
for 92 sets of creation-annihilation operators: 

64 Fermion Particle Creators + 64 Fermion AntiParticle Creators 

28 Gravity Boson Creators + 28 Standard Model Boson Creators 
plus

1 central Heisenberg Algebra element 

The 63 generators of SU(8) plus the 1 central Heisenberg Algebra element 
represent the 8px8m Position/Momentum combinations of 8-dim Spacetime. 

H248 lives in the Quantum Bulk has graded structure 

28 + 64 + (1+63) + 64 + 28 
and 
when combined with the Lagrangian E8 with graded structure 

8 + 28 + 56 + 64 + 56 + 28 + 8 
gives 

a Quantum Theory that is equivalent to Path Integral Quantization of the 
Lagrangian Theory. 
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References for Boundary-Bulk Constructions: 

Structure of H248 = SU(8) x h_92:
Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 said 
“... We have classified all contractions of complex simple exceptional Lie algebras 
onto semidirect products of semisimple and Heisenberg algebras. 
An analogous procedure holds for the real forms of the exceptional algebras ... 
Semidirect products s + h_N of semisimple and Heisenberg Lie algebras for N 
independent sets of boson creation and annihilation operators ... constitute ...[a]... 
tool to combine inner and outer symmetries of physical systems. ... 
Contractions of E8 ... E8 contains D8 contains A7 ... N = 92 
... This reduction gives rise to the contraction 
...[  248-dim E8 -> A7 + h_92 = 63-dim SU(8) + 185-dim h_92  = H248 ]...”. 

Fermion as well as boson creation-annihiliation operators: 
Pierre Ramond in hep-th/0112261 said: 
“... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective plane ...
[ represented by ]... the SO(9) spinor operators [ which ] satisfy Bose-like 
commutation relations ... Curiously, 
if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting, 
the F4 algebra is still satisfied ...”. 
The same reasoning applies to E8 and the 64 + 64 = 128-dim half-spinor of D8. 

Physical interpretation of SU(8): 
Real Boundary Lagrangian E8 has graded structure 

8s + 28 + 56 + 64 + 56 + 28 + 8c
in which 8s and 8c are half-spinor representations of D4 = Spin(8). 
Cl(8)  Clifford Algebra has graded structure 

1 + 8v + 28 + 56 + ( 70 = 8s + 6 + 48 + 8c ) + 56 + 28 + 8v* + 1
in which 8v is the D4 = Spin(8) vector position representation of 8-dim spacetime
and 8v* is the is the dual momentum representation of 8-dim spacetime. 
By D4 = Spin(8) Triality and Position-Momentum Duality the four 
entities 8s , 8c , 8v , 8v* are all isomorphic and effectively interchangeable, 
so that E8 effectively lives inside Cl(8) and 
the 8v and 8v* of Cl(8) can represent E8 8-dim position and 8-dim momentum. 
The exterior algebra underlying the Cl(8) Clifford Algebra has graded structure 

1 + 8v + 28 + 56 + 70 + 56 + 28 + 8v* + 1
so that 64-dim U(8) = SU(8) x U(1) represents the tensor product 8v x 8v* 
and 63-dim SU(8) represents 8-dim spacetime position and momentum 
combinations that have unit determinant. 
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Position-Momentum Duality: 
Dennis W. Marks in his paper A Binary Index Notation for Clifford Algebras 
(revised 27 February 2003) said: "... Duality operations generate isomorphism 
between grades k and n-k. There are several different duals, including ... the 
Clifford dual ... and the Hodge dual ... A dual distinct from the preceding duals is 
introduced by bit inversion that maps e_m -> e_mbar , where mbar is the bit 
inverse of m ... In particular, bit inversion transforms vectors (grade 1) ... into 
covectors (grade n-1) ... The bit inverse of the bit inverse is the original element ... 
Bit inversion does not ...[ depend on the handedness of the base coordinate 
system ]... Complementarity between space-time and momentum-energy is 
achieved by bit inversion, which interconverts between position representation and 
momentum representation. Treating momentum as a Clifford covector has the 
virtue of automatically enforcing the Heisenberg commutation relation as a 
consequence of the commutation and anti-commutation properties of the Clifford 
elements. ...".
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Emergent Quantum 
Frank Dodd (Tony) Smith, Jr. - 2011 - 
- In these comments, SO(n) includes its cover Spin(n) 
and x denotes various products (tensor, twisted, etc.) determined by context 
and + denotes various sums (semi-direct, etc.) determined by context. 
__________________________________________________________________

David Finkelstein and Ernesto Rodriguez in Physica D 18 (1986) 197-208 
“Algebras and Manifolds ...” said: “... A sequence of generalized manifolds and 
Clifford algebras describes the structure of the world ... a Minkowsian simplicial 
manifold ... is a classical “condensation” of a quantum manifold ... described by 
the free Clifford algebra S of quantum set theory. ... 
Let 2\r stand for a tower of r 2’s. 
           2
          .
         .
        . 
2\r := 2
...
2\r = 1, 2, 4, 16, 64K [ 64K  = 65,536 ], ... for r = 0, 1, 2, 3, 4, ... 
Then S[r] has dimension N = N(r) = 2\r ...”. 

David Finkelstein with James Baugh, Andrei Galiautdinov, and Heinrich Saller in 
Journal of Mathematical Physics 42 (2001) 1489 “Clifford Algebra as Quantum 
Language” said: “... The Clifford algebra .. 2^(N8) ... of an octadic ... 8-
dimensional ... chronon algebra ... factors [ by 8-Periodicity of Real Clifford 
Algebras ] as ... 2^(N8) = 2^8 x ... x 2^8 (N [ tensor product ] terms) ...”. 

Combining the two ideas of: 
Tower-of-2 Clifford algebras Cl(0), Cl(1), Cl(2), Cl(4), Cl(16) ... 
 of dimensions 1, 2, 4, 16, 65,536 ... 
and 
Clifford Algebra 8-Periodicity tensor factors of the form Cl(8), Cl(2x8), Cl(3x8) ... 
identifies 

Cl(16) as the minimal basic factor building block of Real 
Clifford Algebras. 
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Cl(16) Fundamental Quantum Structure 
of Nested Real Clifford Algebras: 

Start with Empty Set = 0

1 = Cl(0)
    \
1 + 1 = Cl(1) = Cl(Cl(0))
    \
1 + 2 + 1 = Cl(2) = Cl(Cl(1)) = Cl(Cl(Cl(0)))
     \
1 + 4 + 6 + 4 + 1 = Cl(4) = Cl(Cl(2)) = Cl(Cl(Cl(Cl(0)))) 
      \
1 + 16 + 120 + ... = Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(0))))) 
      \
1 + 65,536 + ... = Cl(65,536) = Cl(Cl(16)) = 
(by Real Clifford Algebra 8-Periodicity) = Cl(16) x...(16 times)...x Cl(16)  

John von Neumann said (see “Why John von Neumann did not Like the Hilbert Space 
Formalism of Quantum Mechanics (and What he Liked Instead)” by Miklos Redei 
in Studies in the History and Philosophy of Modern Physics 27 (1996) 493-510): 

“... if we wish to generalize the lattice of all linear closed subspaces 
from a Euclidean space to infinitely many dimensions, 

then one does not  obtain Hilbert space ... our “case I_infinity” ... 
but that configuration, which Murray and I called “case II1” ...”. 

Completion of the Union of  All Finite Tensor Products of Cl(16) with itself 
gives a generalized Hyperfinite II1 von Neumann Factor 

that in turn gives a realistic Algebraic Quantum Field Theory (AQFT). 

Since Cl(16) is the Fundamental Building Block of a realistic AQFT with the 
structure of a generalized Hyperfinite II1 von Neumann Factor, 

in order to understand how realistic AQFT works in detail, 
we must understand the Geometric Structure of Cl(16).  
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Cl(16) has  2^16 = 65,536 elements with graded structure  
1 
16 
120 
560 
1820 
4368 
8008 
11440 
12870 
11440 
8008 
4368 
1820 
560 
120 
16 
1 

The 16-dim grade-1 Vectors of Cl(16) are D8 = Spin(16) Vectors 
that are acted upon by the 120-dim grade-2 Bivectors of Cl(16) 
which form the D8 = Spin(16) Lie algebra. 

Cl(16) has, in addition to  its 16-dim D8 Vector and 120-dim D8 Bivector 
bosonic commutator structure, a fermionic anticommutator structure 
related to its sqrt(65,536) = 256-dim spinors 
which reduce to 128-dim D8 +half-spinors plus 128-dim D8 -half-spinors.

Pierre Ramond in hep-th/0112261 said: 
“... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective plane ...
[ represented by ]... the SO(9) spinor operators [ which ] satisfy Bose-like 
commutation relations ... Curiously, 
if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting, 
the F4 algebra is still satisfied ...”. 
The same reasoning applies to other exceptional groups that 
have octonionic structure and spinor component parts, including: 
E6 = D5 + U(1) + 32-dim full spinor of D5
and 
E8 = D8 + 128-dim half-spinor of D8.
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The Maximal Lie Algebra Geometric Structure of Cl(16)  is 

248-dim E8 = 120-dim D8 Spin(16) + 128-dim D8 half-spinor

E8 has a Thomas Larsson 7-grading 8 + 28 + 56 + 64 + 56 + 28 + 8 
with 

odd part 8 + 56 + 56 + 8
128-dim D8 half-spinor = 64s + 64c 
because
E8 / D8 = E8 / Spin(16) is a rank 8 symmetric space space of Type EVIII 
with 248 - 120 = 128-dimensions, the octoctonionic projective plane (OxO)P2 
that corresponds to a Cl(16) half-spinor representation of Spin(16) = D8

even part 28 + 64 + 28 
120-dim D8 = 28-dim D4 + 64-dim (A7+1) + 28-dim D4 
because
D8 / D4 x D4 = SO(16) / SO(8) x SO(8) is a rank 8 space of Type BDI 
with 64 dimensions that corresponds to A7+1 = 64v 
and 
D8 / (A7+1) is a rank 4 symmetric space of Type DIII 
with 28 + 28 = 56 dimensions 
corresponding to the Type II(8) Bounded Complex Domain 
whose 36-real-dimensional Shilov Boundary 
is the symmetric unitary matrices of order 8 

So: 
E8 = 64s + 28 + (A7+1) + 28 + 64c   = 

= A7 +  ( 64s + 28 + 1 + 28 + 64c ) 

is the Maximal Simple Lie Algebra Structure of Cl(16)
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E8 Structure of Cl(16) determines a Lagrangian: 

28 + 28 determine Gauge Boson Terms 
for Gravity and the Standard Model

64s + 64c determine Dirac Fermion Terms 
for 

8 Components of 8 Particles 
and 

8 Components of 8 Antiparticles

 A7+1 = Gl(8) determines 8-dim Spacetime 64v
and

 A7 = Sl(8) determines 8-dim Volume
for 

8-dim Spacetime Base Manifold 
with 7 distinct E8 Lattice Structures. 
Selecting One Particular E8 Lattice 

effectively
Freezes Out a Quaternionic Subspace of E8 Spacetime

producing: 
8-dim Kaluza-Klein M4xCP2

Second and Third Generation Fermions
Batakis Standard Model Gauge Groups

Mayer-Mechanism Higgs
3-Level Higgs-Tquark Condensate System

Here are two views of the 240 Root Vectors of E8: 
( images from Bathsheba Grossman glass )
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The Real Clifford Algebra 8-Periodicity factoring

gives the 16-dim D8 Vector of Cl(16) as 16 = 1x8 + 8x1 
which is the sum of two copies of the 8-dim D4 Vector of Cl(8) = RP1 x S7 
that is the 8-real dimensional Shilov Boundary 
of the Type IV(8)  Bounded Complex Domain 
corresponding to the rank 2 Symmetric Space of Type BDI SO(10) / SO(8) x U(1) 
which has 45-28-1 = 16 real dimensions (8 complex dimensions). 
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The Real Clifford Algebra 8-Periodicity factoring

gives the 120-dim Cl(16) grade-2 Bivectors as the sum of these tensor products:
Cl(8) grade-0 x Cl(8) grade-2 = 1 x 28 = 28
Cl(8) grade-1 x Cl(8) grade-1 = 8v x 8v = 64v
Cl(8) grade-2 x Cl(8) grade-0 = 28 x 1 = 28
so that 120-dim Cl(16) grade-2 Bivectors = 28 + 64v + 28

The 120-dim D8 Spin(16) Bivector of Cl(16) is symmetry of the rank 2 Type BDI 
Symmetric Space SO(18) / SO(16) x U(1)   
which has 153-120-1 = 32 real dimensions (16 complex dimensions) 
and corresponds to the Type IV(16) 16-complex dim Bounded Complex Domain 
with 16-real dimensional Shilov Boundary RP1 x S15
RP1 x S15 = RP1 x S7 x S8  (due to Hopf Fibration S7 -> S15 -> S8)
RP1 x S15 = RP1 x S3   x   S4   x   S8  (due to Hopf Fibration S3 -> S7 -> S4)
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The Real Clifford Algebra 8-Periodicity factoring, in terms of spinors, 

Cl(8) x Cl(8) = Cl(16) 

(16 =  8s+8c) x (16 = 8s+8c) = 256 = ( 8sx8s + 8cx8c) + ( 8sx8c + 8cx8s)
( 8sx8s + 8cx8c) = 128 = 64s + 64c

gives 256-dim Cl(16) full spinors as the sum of these tensor products:
Cl(8) half-spinor 8s x Cl(8) half-spinor 8s
Cl(8) half-spinor 8s x Cl(8) half-spinor 8c
Cl(8) half-spinor 8c x Cl(8) half-spinor 8s
Cl(8) half-spinor 8c x Cl(8) half-spinor 8c
so the 
128-dim Cl(16) half-spinor = 8s x 8s + 8c x 8c = 64s + 64c

E8 has triality transformations among 64v and 64s and 64c
consistently inherited from 

Cl(8) Spin(8) D4 triality among 8v and 8s and 8c
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By Contraction of E8 
Cl(16) has a Maximal Nilpotent Heisenberg Algebra 

Structure:

David Finkelstein in a 2003 ZKM Karlsruhe presentation at 
https://www.physics.gatech.edu/files/u9/publications/0006.pdf
said: “... We model the cosmos ... using a high-order Clifford algebra ...
algebra (or group) expansion ...[ is ]... a process that Segal discovered ... 
To expand a Lie algebra or its group is to insert a small parameter p called the 
expansion parameter into the algebra multiplication table so that the algebra 
changes beyond isomorphism, no matter how small the parameter. ...
The expanded theory reduces to the unexpanded theory when the constant p 
goes to 0, the process called contraction. ...”. 

Rutwig Campoamor-Stursberg in Acta Physica Polonica B 41 (2010) 53-77 said: 
“... We have classified all contractions of complex simple exceptional Lie algebras 
onto 
semidirect products ... s + h_N ... of semisimple and Heisenberg algebras. 
An analogous procedure holds for the real forms of the exceptional algebras ... 
Contractions of E8 ... E8 contains D8 contains A7 ...[ and for E8 ]... N = 92 
... This reduction gives rise to the contraction ...” 

248-dim E8 -> A7 + h_92 = 
= A7 +  ( 64s + 28 + 1 + 28 + 64c )

where 
the Heisenberg algebra h_92 is made up of the central 1 
plus
a gauge boson commutator part 28 + 28 
and 
a fermion anti-commutator part 64s + 64c 
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Nilpotent Heisenberg Algebras: 

Consider the h_92 Heisenberg part of H248 = SU(8) + h_92. 

h_92 is a 92 + 1 + 92 = 185-dim algebra that is nilpotent 
and describes 

creation operators for 8px8cp = 64 fermion particle component states 
and 8px8cp = 64 fermion antiparticle component states 

( equivalent to creation and annihilation operators for fermion particles ) 
and 

creation operators for 28 Gravity bosons and 28 Standard Model bosons
( equivalent, since bosons are their own antiparticles, 

to creation operators for 16 Gravity + 12 Standard Model bosons 
and annihilation operators for 16 Gravity + 12 Standard Model bosons )

A naive construction of Hilbert space from creation and annihilation operators does 
not give a realistic quantum theory, but a generalized II1 hyperfinite II1 von 
Neumann factor algebra does give a realistic Algebraic Quantum Field Theory. 
Miklos Redei in Studies in the History and Philosophy of Modern Physics 27 
(1996) 493-510 said: “... John von Neumann ... [ said that ]... Hilbert space 
vectors ... represent the physical states ... redundantly ... 
if we wish to gneralize the lattice of all linear closed subspaces from a Euclidean 
space to infinitely many dimensions, 
then one does not obtain Hilbert space ... case Ioo, 
but 
 ... case II1 ... a type II1 (factor) von Neumann algebra ...”. 
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Heisenberg algebras are useful in describing the Quantum Physics of the Interior of 
the physical spacetime Lie Ball B4.  

If properly understood, that physics might describe Quantum Consciouness 
Resonant Connections between, 
for example, 
two human brains located at different points 
on the M4 spacetime Lie Sphere Shilov Boundary of the B4 Lie Ball:
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Misha Gromov in his book "Metric Structures for Riemannian and Non-
Riemannian Spaces" (Birkhauser 2001), and Stephen Semmes in Appendix B, said: 
"... Let B4 be equipped with its Bergman metric ... so that B4 is isometric to the 
complex hyperbolic plane,
H_C^2 = ( U(1) x U(2) ) \ U(1,2)

...  ...
The action of U(1,2) also preserves [the boundary] bB4 ... and the field of 2-planes 
on bB4 .... the stabilizer of a point of bB4 contains a subgroup isomorphic to the 
Heisenberg group ...".

R. Coquereaux says, in his paper " Lie Balls and Relativistic Quantum Fields", 
Nuc. Phys. B. 18B (1990) 48-52: "... In the present paper, we are mainly interested 
in the four dimensional (complex) Lie ball [ B4 ] that we shall denote by D. 
This smooth manifold can be written as SOo(4,2) / SO(4)xSO(2) or 
as SU(2,2) / S(U(2)xU(2)). ... D is a bounded non compact symmetric domain of 
type I and IV. ... The metric of D is euclidean and blows up near the boundary (as 
in the usual geometry of Lobachevski) but ... induces a conformal Lorentz structure 
on the boundary. The domain D is a Lie ball ... the Shilov boundary (compactified 
Minkowski Space-Time) can be defined as the Lie sphere ... The domain D also 
admits an unbounded realization: the future tube. ... This ... unbounded realization 
of the Lie ball admits a simple physical interpretation ... the imaginary part y of z = 
x + iy can be interpreted as the inverse of a momentum ... Points of the domain D 
describe therefore both the position (in space and time) and the momentum (with 
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p^2 > 0) associated with a physical event. The domain itself becomes therefore a 
curved relativistic phase-space. ... The group SO(4,2) ... as the group of 
conformal transformations for a Lorentzian Space-Time of signature (1,3) 
coincides with the group of analytical diffeomorphisms of the Lie ball D ... 
[Using] the physical interpretation of Space-Time with the Shilov boundary ... S ... 
of D together with the interpretation of the imaginary part of the complex 
variable ... as the inverse of a momentum ... 
Physics is "simple" (and euclidean) in the domain D ... 
many of the difficulties of classical or quantum physics arise because 
we try to go to the "boundary" and to formulate the laws of Physics there 
... 
what we have here is rather a (Radon)-Gelfand-Graev transformation - 
i.e. integration over horocycles ...
its physical interpretation is quite different ...[from]... the Fourier 
transformation ...".

 
Bohm and Hiley say, in their book "The Undivided Universe" (Routledge 1993, 
section 15.9): "... the theory of the higher spherical geometry of Lie and Klein ... 
relate[s to]... light cones. ... Each light cone intersects ...[a]... hyperplane ... say at t 
= 0 ... in a sphere. Those light cones whose vertices have t < 0 will be defined to 
produce spheres of positive radius r = t. The light cones whose vertices have t > 0 
will also produce spheres but these will be assigned negative radii. 
So there is a 1 : 1 correspondence between light cones and their intersections with 
any hyperplane t = const. ... Lie and Klein proposed ... an interesting 
parameterization of these spheres ...

X_6^2 - X_5^2 -X_4^2 + X_1^2 + X_2^2 + X_3^2 = 0
[where]... the coordinates of the center are (a,b,c) and the radius is r ... introduce 
homogeneous coordinates by writing ...[

r^2 - a^2 - b^2 - c^2 = (X_6 - X_5) / (X_6 + X_5)
X_1 = (X_6 + X_5) a
X_2 = (X_6 + X_5) b
X_3 = (X_6 + X_5) c
- X_4 = (X_6 + X_5) r

]... The advantage of this parameterization is that the conformal invariance of the 
description is now evident ...
[it]... implies the invariance to six dimensional pseudo-orthogonal transformations 
which are ... isomorphic to the conformal group. ... 
the condition for two spheres to come into contact ... is

X_6 Y_6 - X_5 Y_5 - X_4 Y_4 + X_1 Y_1 + X_2 Y_2 + X_3 Y_3 = 0
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where S and Y refer respectively to the spheres in question ... 
if two spheres are in contact, then the vertices of their corresponding light cones 
are connected by a null ray ...

... Let us now consider our trajectory starting from a sphere of zero radius 
representing a light cone with vertex at t = 0 . The first step in our trajectory ...

... is represented by the point of contact P and a sphere of radius r.
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The corresponding null ray is in the direction of the radius of the sphere at the 
point P.
The next null ray will be represented by a larger sphere contacting the first sphere 
at the point Q.
The next null ray will correspond to a still larger sphere contacting the second 
sphere at another point R.
This procedure is to be continued indefinitely so that we obtain a complete 
description of the zigzag trajectory. ... we have described our trajectory entirely in 
terms of wave forms at any given time. ... this description is conformally 
invariant. ... in a time displacement, dt, the radius of each sphere changes by dt. ... 
in a Lorentz transformation, however, the radii and centers change together so that 
initially concentric spheres cease to be concentric. ... our trajectory is now defined 
in an implicate order. As this order unfolds in time, the radii of the spheres 
corresponding to incoming waves decrease while those corresonding to outgoing 
waves increase. The entire trajectory is now shown as a kind of enfolded geometric 
structure ... The law of development is implicit in this structure. ... Feynman 
describes his trajectories as a sequence of points in time. We describe them as 
sequences of spheres all enfolded at a given time. The Lagrangian is thus, in our 
approach, a property of the implicate order that holds at any given moment ... 
backwards tracks in time are replaced by tracks in which the implication parameter 
is decreasing. In our model, the implication parameter is just the radius of the 
sphere. Thus ...

... we could have the radii of spheres decrease for a while and then increase 
again. ... this corresponds to pair production. ...". 
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In his review (Bull. A.M.S. 32 (1995) 441-446)) of Helgason's book Geometric 
Analysis of Symmetric Spaces (AMS 1994), Francois Rouviere asks a question: 
"...What are ... natural substitutes for the Euclidean lines in the hyperbolic unit disk 
X = H2 = SU(1,1) / SO(2) ?
first answer: 
take as Z the set of all geodesics of X (circles orthogonal to the unit circle). The 
corresponding Radon transform may be called a generalized X-ray transform, 
recalling ... the mathematical theory of tomography ...
A second answer is: 
take Z as the set of all horocycles of X, that is, the "wave surfaces" orthogonal to a 
"parallel beam of rays" (geodesics meeting at infinity on the unit circle).
The horocycles are thus all circles inwardly tangent to the unit circle.
Both settings are considered in the book ... 
Helgason deals with the following Radon transforms:
integration over k-dimensional totally geodesic submanifolds in a space with 
constant curvature: Rn, Hn, Sn ("geodesic transform");
Radon transform for Grassmannians, 
with a specific incidence relation between p-planes and q-planes in R(p+q+1);
Poisson integrals for bounded domains: 
for example, if G = SU(1,1) acting on the complex plane and if K and H are the 
isotropy subgroups of the points 1 and 0 respectively, then X is the unit circle, Z is 
the unit disk, and Rf is the classical Poisson integral of f;
integration over horocycles in a Riemannian symmetric space 
of the noncompact type ("horocycle transform") ...
... 
when dim X < dim Z and the range of R can be characterized as the kernel of a 
certain differential operator on Z ...
 This extends the Poisson integral example ... where X is the circle, Z is the disk, 
and the range of R is known to be the kernel of the Laplace operator on the disk. ... 
The Fourier transform ... on a Riemannian symmetric space of the noncompact 
type X = G / K ... is ... 

f^(l,b) = INTEGRAL(X) f(x) exp( - i l + r , A(x,b) dx . 
It is inverted by

f(x) = INTEGRAL(a*xB) f(x) exp( - i l + r , A(x,b) ) | c(l) |^(-2) dl db .
... as a function of x, 
the exponential is an eigenfunction of all G-invariant differential operators on X ... 
Horocycles are ... level surfaces of A(x,b) for fixed b ... 
the Plancherel measure | c(l) |^(-2) dl db involves Harish-Chandra's celebrated, 
and explicitly known, c-function. ... 
the Poisson kernel for the unit disk is an exponential of the function A(x,b) ...".
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 Harald Upmeier says in his paper "Weyl Quantization of Complex Domains": 
"... Every ... bounded symmetric domain ... D ... 
has a Harish-Chandra realization as the open unit ball 
of a complex vector space V = Cn, with respect to some norm ... 
The invariant differential operators on D 
(called "higher Laplacians" in the physics literature) ... 
form a polynomial algebra in r generators d1, d2, ..., dr 
[of]... order 2, 4, ..., 2r, respectively 
( d1 is the ordinary non-euclidean Laplacian on D ) ... 
the Lie balls of rank 2 .. have immediate interpretations in physical terms, 
since D is related to I. Segal's conformal universe 
and also to the forward light cone ...".
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Weyl Symmetric Polynomial Degrees and Topological Types of some groups 
related to E8 Physics and H248:

E8: degrees - 2, 8, 12, 14, 18, 20, 24, 30; 
note that 1, 7, 11, 13, 17, 19, 23, and 29 are all relatively prime to 30.
type - 3, 15, 23, 27, 35, 39, 47, 59; center = Z1 = 1 = trivial

D8 Spin(16): degrees - 2, 4, 6, 8, 10, 12, 14, 8
type - 3, 7, 11, 15, 19, 23, 27, 15; center = Z2 + Z2

E6: degrees - 2, 5, 6, 8, 9, 12
type - 3, 9, 11, 15, 17, 23; center = Z3

D5 Spin(10): degrees - 2, 4, 6, 8, 5
type - 3, 7, 11, 15, 9; center = Z4

D4 Spin(8): degrees - 2, 4, 6, 4
type - 3, 7, 11, 7; center = Z2 + Z2

D3 Spin(6) = A3 SU(4): degrees - 2, 4, 3
type - 3, 7, 5; center = Z4

E7: degrees - 2, 6, 8, 10, 12, 14, 18
type - 3, 11, 15, 19, 23, 27, 35; center = Z2

D6 Spin(12): degrees - 2, 4, 6, 8, 10, 6
type - 3, 7, 11, 15, 19, 11; center = Z2 + Z2

F4: degrees - 2, 6, 8, 12; note that 1, 5, 7, and 11 are all relatively prime to 12.
type - 3, 11, 15, 23; center = Z1 = 1 = trivial

B4 Spin(9): degrees - 2, 4, 6, 8
type - 3, 7, 11, 15; center = Z2

G2: degrees - 2, 6; note that 1 and 5 are both relatively prime to 6.
type - 3, 11; center = Z1 = 1 = trivial

A2 SU(3): degrees - 2, 3
type - 3, 5; center = Z3
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Some Symmetric Spaces related to E8 Physics and H248:

Type EVIII rank 8 symmetric space E8 / D8 is not Hermitian
is 128-dim octooctonionic projective plane (OxO)P2 

Type EIX rank 4 symmetric space E8 / E7xSU(2) is not Hermitian 
is 112-dim root vectors of D8 set of (QxO)P2 in (OxO)P2

Type EVI rank 2 symmetric space E7 / D6xSU(2) is not Hermitian 
is (QxO)P2

Type EVII rank 3 symmetric space E7 / E6xU(1) is Hermitian Type VI 
is 54-dim set of (CxO)P2 in (QxO)P2

Type EIII rank 2 symmetric space E6 / D5xU(1) is Hermitian Type V 
is 32-dim projective plane (CxO)P2
The Shilov boundary S of the corresponding Bounded Complex Domain 
is not tube type and “... has CR-dimension 8 and CR-codimension 8. On S the 
group Spin(10) acts transitively and the reduction ... of S is the symmetric 
Hermitian manifold SO(10)/(SO(2)xSO(8)) ...” (from math/9905183 by Kaup and Zaitsev) 

Type BDI rank 2 symmetric space D(5) / D4xU(1) is Hermitian Type IV(4) 
is 16-real-dim real 8-Grassman manifold of R18
The Shilov boundary of the corresponding Bounded Complex Domain 

   is the Lie Sphere RP1 x S7

Type BDI rank 2 symmetric space D(4) / D3xU(1) is Hermitian Type IV(3) 
is 12-dim real 6-Grassman manifold of R14 

Type BDI rank 2 symmetric space D(3) / D2xU(1) is Hermitian Type IV(2) 
is 8-real-dim real 4-Grassman manifold of R10
The Shilov boundary of the corresponding Bounded Complex Domain 

   is the Lie Sphere RP1 x S3
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Zero-Divisors and Sedenions: 

The h_92 part of H248 is a Nilpotent 185-dimensional Heisenberg Lie algebra 
for 92 sets of creation-annihilation operators: 

8px8cp = 64 Fermion Particle Creators + 8px8cp 64 Fermion AntiParticle Creators 

28 Gravity Boson Creators + 28 Standard Model Boson Creators 
plus

1 central Heisenberg Algebra element 

8p of the 8px8cp correspond to the 8 fundamental fermion particles.
8p of the 8px8cp correspond to the 8 fundamental fermion antiparticles.

Since each of the 8p particles annihilate the corresponding 8p antiparticles,
the 16-dim Sedenion algebra of 8p + 8p has an 8p+8p = 16-dim space of Zero-
Divisor with graded structure 

1 + 3 + 3 + 1     
+       1 + 3 + 3 + 1
=   1 + 4 + 6 + 4 + 1 

of the Sedenion Zero-Divisors 1 + G2 + 1

The relationship between Nilpotent Heisenberg algebras and Zero Divisors 
has been noted by J. M. Landsberg and L. Manivel in math/0402157 
where they said: 
“... the sextonions ... a six-dimensional alternative algebra, with zero divisors ... 
sit between the quaternions and octonions to produce 
a Lie algebra sitting between E7 and E8 ...[ that is  E7 + h_28 
where + ]... denotes the semi-direct product ... 
the Heisenberg algebra [ h_28 ] is the radical. ...”. 
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 Zero Divisors, Graded Structures, and Associative Triples
 
There are multiple ways in which the (1+14+1) = 16-dimensional Zero Divisor 
space of the Sedenions represented by R+G2+R with graded structure 
1 + 4 + 6 + 4 + 1 can be deleted from the Cl(8) grading 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
leaving the graded structure 8 + 24 + 56 + 64 + 56 + 24 + 8 
of the 240 Root Vectors of the Lie Algebra E8.

There is only one way that the scalar 1+1 of R+G2+R can be deleted from the 
scalar 1+1 of Cl(8).

Just as the 28-dimensional D4 Lie algebra has 7 independent sets of 4 Cartan 
subalgebra generators, there are 7 different ways that the first 4 of the 1+4+6+4+1 
Zero Divisors can be deleted from the first 28 of the 1+8+28+56+70+56+28+8+1 
of Cl(8).

Choosing which of the 7 ways for the first 4 and 28 fixes, by dualities in the graded 
structures, the choices for the second 4 to be deleted from the second 28 and for the 
middle 6 to be deleted from the middle 70, so there are 7 ways that R+G2+R can 
be deleted from Cl(8).

Those 7 ways correspond to the 7 different independent E8 lattices in 8-
dimensional Euclidean space, each of which has its own 240-vertex Witting 
Polytope configuration as the first shell around the origin, and therefore its own set 
of 240 Root Vectors.

The also correspond to the 7 Associative Triples of the Octonions.
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Quaternions have only one Associative Triple { i , j , k }
For the octonions, 
6 new associative triple cycles appear  
{ i , J , K }
{ I , j , K } 
{ I , J , k }
{ i , E , I }
{ j , E , J }
{ k , E , K }
  
They correspond to the Lie algebra Spin(4).  
The other 35 - 7 = 28 triples are not cycles.  
 
Denote the 7+8 = 15 sedenion Imaginary basis elements 
by { i, j, k, E, I, J, K, S, T, U, V, W, X, Y, Z } .
 
The sedenions correspond to a tetrahedron, 
a 3-dimensional simplex, 
4 vertices v of the tetrahedron corresponding to  EIJK ; 
6 edges e of the tetrahedron corresponding to    ijkTUV ; 
4 faces f of the tetrahedron corresponding to     WXYZ ; 
and the 1 entire tetrahedron T corresponding to    S  . 
There are 4+6+4+1 = 15 things.  
There are 35 (projective) lines each with 3 things and  
they correspond to the 35 associative triples of the 
sedenions.  
Geometrically, they are of the form: 
3+4 = 7 corresponding to the 7 associative triples of 
octonions:  
3  like eTe (where e is opposite e on the whole tetrahedron 
T); 
4  like vTf (where v is opposite f on T); 
and 
16+12 = 28 corresponding to 28 new ones formed at the 
sedenions: 
4  like eee (where eee are all on the same face);
6  like vev (these are the edges); 
6  like fef (where the edge of e is not on f or f, 
             that is, f and f are opposite to e); 
12 like vfe (where v is opposite e on face f).  
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The sedenion multiplication table is 16x16
so it has 256 = 2^8 entries and can be written 
as a 16x16 matrix: 
 
   r i j k E I J K S T U V W X Y Z
 r x x x x x x x x x x x x x x x x
-i x x 
-j x   x q
-k x     x
-E x       x o o o
-I x         x o o
-J x           x o
-K x             x 
-S x               x s s s s s s s
-T x                 x s s s s s s
-U x                   x s s s s s
-V x                     x s s s s
-W x                       x s s s
-X x                         x s s
-Y x                           x s
-Z x                             x
 
The 16+15+15 = 46 x entries denote the "real" products that 
cannot belong to an associative triple cycle of the type 
ijk.  
 
For the ri part of the table, the complex numbers, 
there are no associative triple cycles. 
 
For the rijk part of the table, the quaternions, 
there is only one associative triple cycle, 
the ijk triple itself, denoted by the q entry.  
 
The 6 o entries represent the 6 new 
associative triple cycles that come with the octonions.  
 
The 28 s entries represent the 28 new 
associative triple cycles that come with the sedenions.  
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The 28 new associative triple cycles of the sedenions 
are related to the 28-dimensional Lie algebra Spin(0,8), 
and to the 28 different differentiable structures on 
the 7-sphere S7 that are used to construct 
exotic structures on differentiable manifolds. 
   
WHAT ABOUT GOING UP TO HIGHER DIMENSIONS?
 
For 32-ons, we get 120 new associative triple cycles, 
and they represent the Lie algebra Spin(0,16) of 
the Clifford algebra Cl(0,16).  
 
HOWEVER, NOTHING REALLY NEW HAPPENS BECAUSE OF 
THE PERIODICITY PROPERTY OF REAL CLIFFORD ALGEBRAS. 
 
The periodicity theorem says that 
Cl(0,N+8) = Cl(0,8) x Cl(0,N)     (here x = tensor product) 
 
That means that the Clifford algebra Cl(0,16) of the 32-ons
is just the tensor product of two copies 
of the Clifford algebra Cl(0,8).  
 
So, everything that happens in the 32-on Clifford algebra 
is just a product of what happens with Cl(0,8).  
 
That point is emphasized by the fact 
(see Lohmus, Paal, and Sorgsepp, 
Nonassociative Algebras in Physics (Hadronic Press 1994))
that the derivation algebra of ALL Cayley-Dickson algebras 
at the level of octonions or larger, 
that is, of dimension 2^N  where N = 3 or greater, 
is the exceptional Lie algebra G2, 
the Lie algebra of the automorphism group of the octonions.
 
The exceptional Lie algebra G2 is 14-dimensional, 
larger than the 8-dimensional octonions, 
but smaller than the 16-dimensional sedenions.  
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The Associative Triples are discussed by Guillermo Moreno (who uses the term 
"special triple" for them) in math/0512516

"... For n > 4 , Eakin-Sathaye showed that Aut(A_n) = Aut(A_(n-1)) x S_3 
Where S_3 is the symmetric group of order 6 ...
We will describe the set 
M( A_m , A_n ) = { F : A_m -> A_n | F algebra monomorphism } ...
[ special triple = associative triple = associative triangle ]...
For a special triple {a,b,c} in A_n and n > 3 ... 
f(a,b,c) = Span{ e_0 , a , b , ab , c(ab) , cb , ac, c } ... 
is an eight-dimensional vecor subspace isomorphic, as algebra,
 to  A_3 = f  the octonions and 
M( A_3 , A_n ) = { (a,b,c) in (A_n)^3 | {a,b,c} special triple } ...
Suppose that n > 4 and that {a,b,c} is a special triple in A_n ... any orthonormal 
triple {x,y,z} of pure elements in f(a;b;c) with z perpendicular to (xy) is also a 
special triple in A_n ...
The main result of this paper is ...[that]... the set of type II monomprphsims from 
A_3 to A_(n+1) can be described by the set of zero divisors in A_(n+1) for n > 4 ... 
this set is ... complicated to describe ...".
 
Guillermo Moreno had written some background in an earlier paper "The higher 
dimensional Cayley-Dickson algebras" that he sent to me around the summer of 
2000 for which I have no publication reference
"... the group of automorphisms ...[of]... the Cayley-Dickson algebras, denoted by 
A_n = R^(2^n) ... for n > 4 ... is isomorphic to G2 x F_n where F_n is a finite 
group, in fact F_n is the product of ( n - 3 ) copies of S_3 the symmetric group of 
order 6 (see ... Eakin-Sathaye, On automorphisms and derivations of Cayley-
Dickson algebras, Jornal of Pure and Applied Algebra, 129, 263-278 (1990) ...) ...
question ... the real Stiefel manifold ... V_( 2^n - 1 , 2 ) consists ... of zero divisors 
an A_(n+1) for n > 3 ? ...
Any zero divisor in A_n is double pure ...
The zero divisors in A_n , n > 4 form real algebraic variety in ... R^(2^n - 2) ...
The set of non-zero divisors in A_n ( n > 4 ) is a open dense subset ...
singular elements ... are the zero divisors and regular elements are the non-zero 
divisors and ... the rank ... is r = 2 ...
The real algebraic variety defined by the zero divisors in A_n for n > 4 has at most 
( 2^(n-2) - 2 ) irreducibles components ...
For ... n > 4 ... alpha = (a,b) ... =/= 0 ... is a zero divisor if and only if F(alpha) is a 
zero divisor ... for all F in O(2) ... If alpha ... is a Stiefel element ... 
then F(alpha) is also Stiefel element for all F in O(2) ...".
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In a later paper at math/0512517 Guillermo Moreno wrote about the "complicated 
to describe" zero divisors
"... For n = 4 the set of zero divisors in A_4 of fixed norm can be identified with 
V_(7,2) the real Stiefel Manifold of two frames in R^7 and the singular set of 
(x,y) = 0 and ||x|| = ||y|| = 1 is homeomorphicto G2 the exceptional simple Lie 
group of rank 2. ... The description of the zero divisors in A_4 is given by the 
known fibration G2 -pi-> V_(7,2) with fiber S3 [the 3-sphere] since all the 
nontrivial annihilators are 4 dimensional.
For n > 5 there is NO analogous description. We will show that the zero divisors 
are in A_(n+1) and V_( 2^n - 1 , 2 ) are related, but they are not equal and the 
corresponding singular set has (unknown) complicated description. ...
Any zero divison in A_n is double pure ... we define a suitable O(2)-action on the 
double pure elements of A_n ...
in contrast with the case n = 4 where the zero divisors must have coordinates in 
A_3 of equal norm ... this is no the case for A_5 ... Therefore the zero divisors in 
A_5 are "very far" to be described s in A_4 where they can be identified with 
V_(7,2) the Stiefel Manifold ...[ SO(7) / SO(5) ]... 
But also ... the set of zero divisors in A_(n+1) has some subset which can be 
described in terms of the Stiefel Manifold V_( 2^n - 1 , 2 ) for n > 3 ...
... the set of Stiefel elements ... with entries of norm one ... can be seen as the real 
Stiefel manifold V_( 2^n - 1 , 2 )
... Is any Stiefel element ... a zero divisor ? ... Open Question ...".
 

M. Nakahara describes Stiefel Manifolds in "Geometry, Topology and 
Physics" (Adam Hilger (1990)
"... The Stiefel manifold V(m,r) is ... SO(m) / SO(m-r) ... The Stiefel manifold is, in 
a sense, a generalization of a sphere ... V(m,1) = S^(m-1) ... and 
dim V_(m,r) = [r(r-1)]/2 + r(m-r) ...". 
Therefore, dim V_(m,2) = 1 + 2( m - 2 ) = 2m -3 .
 

Note that Lie Spheres are described by the Conformal Group symmetric space 

SO(m) / ( SO(m-2) x SO(2) ) of dimension 2m - 4 .

 

43



Consider the Stiefel Manifolds V_(N,2) = SO(N) / SO(N-2) 
and Conformal Lie Spheres SO(N) / ( SO(N-2) x SO(2) ) 
and the fibrations:

V_(7,2)=SO(7)/SO(5) ->        G2            ->  S3=SU(2)
    dim = 11                dim = 14            dim = 3
   
   
SO(7)/(SO(5)xSO(2)) ->  V_(7,2)=SO(7)/SO(5) -> SO(2)=U(1)=S1 
    dim = 10                dim = 11             dim = 1
 

 The Zero Divisors of A_n consist of a number of Irreducible Components, the 
maximum possible number of which is 2^(n-2) - 2 .

For the Sedenions A_4 the maximum number of Irreducible Components is 2 .
 

Each Zero Divisor Irreducible Component for A_n is related to the Stiefel 
Manifold V_( 2^(n-1) - 1 , 2 ) .

Each Stiefel Manifold SO( 2^(n-1) - 1 ) / SO( 2^(n-1) - 3 )
is the fibre product S1 x SO( 2^(n-1) - 1 ) / ( SO( 2^(n-1) - 3 ) SO(2) ) = 

S1 x LieBall( 2^(n-1) - 1 )
so the ( 2(2^(n-1) - 1) - 4) = ( 2^n - 6 )-dimensional LieBall( 2^(n-1) - 1 ) 

represents the core of each Irreducible Component of the Zero Divisors of A_n
with the core enhanced by S1 = SO(2) = U(1) .

 
For the Sedenions A_4

the singular set of (x,y) = 0 and ||x|| = ||y|| = 1 is homeomorphic to G2 .
Adding x and y scalar dilations gives R + G2 + R .

G2 is the fibre product S3 x SO(7) / SO(5) = S3 x V_ ( 7 , 2 ) =
= S3 x S1 x SO(7) / ( SO(5) x SO(2) ) = S3 x S1 x LieBall(7)

so the 10-dimensional LieBall(7) represents the core of each Irreducible 
Component of the Zero Divisors of the A_4 Sedenions

with the core enhanced by S3 x S1 = SU(2) x U(1) = U(2) and adding R + R .
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Consider the following sequence of Cayley-Dickson algebras A_n :

n   CDA         Im    AssocTriple  dim Aut(A_n) dimLieSph maxIrComp MaxTotal

1  Complex       1           0         0=Z/2        0        
 
2  Quaternion    3           1         3=SU(2)      0

3  Octonion      7        1+6=7       14=G2         0

4  Sedenion     15       7+28=35      84=14x1x6    10         2       20

5  32-ons       31     35+120=155    168=14x2x6    26         6      156

6  64-ons       63    155+496=651    252=14x3x6    58        14      812

7  128-ons     127   651+2016=2667   336=14x4x6   122        30     3660

8  256-ons     255  2667+8128=10795  420=14x5x6   250        62    15500
 
9  512-ons     511                     504        506
 

Only the Quaternions, Octonions, and Sedenions have Excess Associative Triples, 
because only for them is the number of Associative Triples greater than the 

maximum number of Irreducible Zero Divison Components times the dimension of 
the core Lie Sphere of each Zero Divisor Component:

Quaternions have no Zero Divisors and only one Associative Triple.

Octonions have no Zero Divisors and 7 Associative Triples,
which correspond to the 7 Imaginary Octonion basis elements { i, j, k, E, I, J, K } 
and to a 7-vertex configuration called by Arthur Young the Heptahedron (also 
independently developed by Onar Aam), which is composed of the 6 vertices of an 
Octahedron plus a central point

as, for example, 

45



with one associative triple {i,j,k} being the vertices of a face of the Octahedron and 
the central element being {E}

in which alternate faces of the Octahedron correspond to associative triples. Since 
the Octonions have 7 associative triples, corresponding to the 7 Imaginary 
Octonions, the Heptaverton construction can be nested recursively
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Note that the Octahedron is the Conformal Kepler representative of the two 
innermost planets Mercury and Venus.

The Octonion Recursive Structure corresponds to the 7 Imaginary Octonions, the 7 
vertices of the Heptaverton, and the 7 Octonion Associative Triples. It is related to 
the Non-Unitary Physics of Octonions that is manifested in the Early Inflationary 

Phase of Our Universe.

Sedenions have 35 - 20 = 15 Excess Associative Triples,

which correspond to the 15 Sedenion Imaginary basis elements { i, j, k, E, I, J, K, 
S, T, U, V, W, X, Y, Z } and to the Rhombic Dodecahedron

which has 14 vertices plus a center (shown above as a stereo-pair image) and so the 
natural polytope to use, with 7 of the vertices corresponding to 6 octahedral 
vertices plus the center correspond to

the 7 pure Imaginary Octonionic basis elements (red dots - octahedron vertices 
plus center) { i, j, k, E, I, J, K } that represent 7 Excess Associative Triples that are 
beyond the 28 of the two Irreducible Component copies of 14-dim G2 (including 
the 10-dim LieBall(7) at the core of G2 and the enhancing S3xS1 that extends 
LieBall(7) to G2) - in other words, they correspond to the 7 A_3 Octonion 
Associative Triples while the 28 = 2x14 = 2 x dim(G2) correspond to the 28 
Associative Triples that newly emerge with at the A_4 level of Sedenions -

while the remaining 8 cube-type vertices correspond to

47



the remaining 8 Sedenion basis elements (blue dots - cube vertices) { S, T, U, V, W, 
X, Y, Z } that represent two Irreducible Component copies of the non-core 
enhancing 4-dimensional S3 x S1 = SU(2) x U(1) = U(2) that extend/enhance the 
10-dim LieBall(7) to 14-dim G2 .

The 35 Sedenion Associative Triples correspond to the 7 Octonion Associative 
Triples (and therefore to the 7 Imaginary Octonions)

plus the 28 generators of Spin(8) which correspond to
the ordinary 7-sphere S7 (and therefore to a second copy of the 7 Imaginary 
Octonions) plus
the 21 generators of Spin(7) which correspond to
the 14 generators of G2 (and therefore 14 of the Sedenion Zero Divisors) plus
the Spin(7)/G2 7-sphere with torsion S7# (and therefore the 7-dimensional 
representation of G2 and, equivalently, a second copy of half of the 14 G2 
Sedenion Zero Divisors).
 

Let the Mirror Sedenion S that maps { i, j, k, E, I, J, K } <-> { T, U, V, W, X, Y, Z } 
represent the first 7 of the 14 G2 Zero Divisors and be at a Rhombic Dodecahedron 
Cube-Vertex opposite W

and the Mirror Sedenion E that maps { i, j, k } <-> { I, J, K } represent the 7 
Spin(7)/G2 Zero Divisors and be at the center of the Rhombic Dodecahedron,
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and the Mirror Sedenion W that maps { T, U, V } <-> { X, Y, Z } represent second 
7 of the 14 G2 Zero Divisors and be at a Rhombic Dodecahedron Cube-Vertex 
opposite S,

so that { S, E, W } represent the 21 Zero Divisor Sedenions of type Spin(7).

That leaves 3x4 = 12 Imaginary Sedenions { i, j, k } , { I, J, K } , { T, U, V } , and 
{ X, Y, Z } which correspond to the remaining 12 vertices of the 14 vertices of the 
Rhombic Dodecahedron plus one central vertex,

so that, with { S, E, W } representing Zero Divisors, we can make a Sedenion 
Rhombic Dodecahedral Recursive Structure:

 Note that the Rhombic Dodecahedron is the Conformal Kepler representative 
of the two outermost planets Uranus and Neptune.
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The Sedenion Recursive Structure corresponds to the 15 Imaginary Sedenion and 
the 15 Vertices of the Rhombic Dodecahedron plus Center, but it does NOT 

involve all of the 35 Sedenion Associative Triples.

The 35 - 15 = 20 Sedenion Associative Triples that are not involved in the 
Sedenion Rhombic Dodecahedron plus Center Recursive Structure correspond to 

the 20 dimensions of the Sedenion Zero Divisor subspace represented by two 
copies of the 10-dimensional LieBall(7).

Each 10-dimensional LieBall(7) has the structure of the Conformal Space of 
dimension 7 = 5+2 over a 5-dimensional manifold that has the structure RP1 x S4 
of the Shilov Boundary of the Bounded Complex Domain related to the compact 
Hermitian Symmetric Space Spin(7) / Spin(5) x Spin(2) ) that has 21 - 10 - 1 = 10 

Real dimensions and 10/2 = 5 Complex dimensions.

• The 10 dimensions of LieBall(7) correspond to the vector space of Spin(10).
• Spin(10) is the Conformal Group over 8-dimensional Spacetime, whose 

symmetry group Spin(8) is a subgroup of Spin(10).
• The two copies of the LieBall(7) in the Sedenions correspond to the two 28-

dimensional components of the bosonic part of E8, each of which 
corresponds to a Spin(8) Lie algebra D4.

• The 5 dimensions of the related Shilov Boundary correspond to the rank of 
the Spin(10) Lie Algebra D5 as well as to the SU(5) subgroup of Spin(10).
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288 and 22 Letters

There are 22 letters (not including Finals) in the Hebrew alphabet.

The 4-dimensional D4+ HyperDiamond Lattice of the 4-dimensional Physical 
Spacetime part of 8-dimensional Kaluza-Klein Spacetime has 288 vertices of in the 
layer of norm 22 distance from the origin (where the norm is the square norm 
usually used in lattice theory, that is, the inner product x.x of the vector x).

How to visualize the 288 vertices in layer 22.:  

• Start with the 24 vertices of the 24-cell.
• Then consider 96 more vertices placed on each of the 96 edges of the 24-

cell.
• Then consider 24 more vertices placed in each of the the 24 cells (octahedra) 

of the 24-cell.
• These 24 + 96 + 24 = 144 vertices correspond to the 144 vertices in each of 

layers 10, 17, and 20, and they correspond to half of the 288 vertices in layer 
22.

Layer 22 with 288 vertices 
follows 

layer 21 with ( 1 + 3 + 7 + 21 ) x 8 = 256 = 16x16 = 2^8 vertices.
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Vertices in some of the layers of the D4+ lattice (even-numbered  in even D4 sublattice):
m=norm of layer      N(m) = no. vert.
   0                     1  =    1
   1                     8  =    1 x 8
   2                    24  =    1 x 24
   3                    32  =  ( 1 + 3 ) x 8 
   4                    24  =    1 x 24
   5                    48  =  ( 1 + 5 ) x 8
   6                    96  =  ( 1 + 3 ) x 24 
   7                    64  =  ( 1 + 7 ) x 8
   8                    24  =    1 x 24
   9                   104  =  ( 1 + 3 + 9 ) x 8
  10                   144  =  ( 1 + 5 ) x 24
  11                    96  =  ( 1 + 11 ) x 8
  12                    96  =  ( 1 + 3 ) x 24
  13                   112  =  ( 1 + 13 ) x 8
  14                   192  =  ( 1 + 7 ) x 24 
  15                   192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                    24  =    1 x 24
  17                   144  =  ( 1 + 17 ) x 8
  18                   312  =  ( 1 + 3 + 9 ) x 24
  19                   160  =  ( 1 + 19 ) x 8
  20                   144  =  ( 1 + 5 ) x 24
  21                   256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                   288  =  ( 1 + 11 ) x 24
  23                   192  =  ( 1 + 23 ) x 8
  24                    96  =  ( 1 + 3 ) x 24
  25                   248  =  ( 1 + 5 + 25 ) x 8
  26                   336  =  ( 1 + 13 ) x 24
  27                   320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                   192  =  ( 1 + 7 ) x 24
  29                   240  =  ( 1 + 29 ) x 8
  30                   576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                   256  =  ( 1 + 31 ) x 8 
  32                    24  =    1 x 24
  33                   384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                   432  =  ( 1 + 17) x 24
  35                   384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                   312  =  ( 1 + 3 + 9 ) x 24
  37                   304  =  ( 1 + 37 ) x 8 
  38                   480  =  ( 1 + 19 ) x 24
  39                   448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                   144  =  ( 1 + 5 ) x 24
  41                   336  =  ( 1 + 41 ) x 8
  42                   768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                   352  =  ( 1 + 43 ) x 8
  44                   288  =  ( 1 + 11) x 24
  45                   624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8
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The notation in the following table is based on the minimal norm of the D4 lattice 
being 1, in which case the D4 lattice is the lattice of integral quaternions. This is 
the second definition (equation 90) of the D4 lattice in Chapter 4 of Sphere 
Packings, Lattices, and Groups, 3rd edition, by Conway and Sloane (Springer 
1999), who note that the Dn lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/
24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
 
65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1 
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Perfect Numbers

The Perfect Numbers are numbers that are themselves the sum of their proper 
factors:

0 = 0 
  = dimension of the D0 Lie Algebra of Spin(0) = {-1,+1} 

1 = 1 
  = dimension of the D1 Lie Algebra of Spin(2) = U(1)

6 = 1 + 2 + 3 
  = dimension of the D2 Lie Algebra of 
  Spin(4) = Spin(3)xSpin(3) = SU(2)xSU(2) = Sp(1)xSp(1) + 
S3 x S3 
(related to the Mersenne Prime 3 = 2^2 -1)

28 = 1 + 2 + 4 + 7 + 14 
   = dimension of the D4 Lie Algebra of Spin(8)
(related to the Mersenne Prime 7 = 2^3 -1)

496 = 1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248  
    = dimension of the D16 Lie Algebra of Spin(32)
(related to the Mersenne Prime 31 = 2^5 -1)

8,128 = 1 + 2 + 4 + 8 + 16 + 32 + 64 + 127 + 254 + 508 + 
1,016 + 2,032 + 4,064  
      = dimension of the D64 Lie Algebra of Spin(128)
(related to the Mersenne Prime 127 = 2^7 -1)

33,550,336 
(related to the Mersenne Prime 8,191 = 2^13 -1)

and larger numbers
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2004 - Jewish 5765 - Chinese 4071 Wood Monkey Year

Sun Wukong - Legba - Hanuman - O Kuni-Nushi

According to a china-on-site web page:

"... "The Monkey King" ...

[image from a china-on-site web page]...

... is the mischievous protagonist from the ancient Chinese folk tale, Journey to the West. He is born from stone and
the novel follows his adventures in search of the Sutra, the Buddhist holy book. ...".

According to a Monkey King web page:

"... The Monkey King ...

Sun Wukong

... was hatched from a magical egg on a mountain top, which had been weathered and fertilised by the elements
over many centuries. Made of stone and virtually indestructible (although he still feels pain), he was crowned the
Monkey King after he proved to be the only monkey on the Mountain of Fruit and Flowers to dare go through the
Water Curtain and set up a kingdom on Earth. ... He is immortal, having gorged himself on the life-giving peaches
of the Jade Emperor's sacred garden. He is also extremely smart - he learned all the magic tricks in the world
from a master Taoist, so that he is now able to transform himself into seventy-two different images such as a tree, a
bird, a beast of prey or a bug as small as a mosquito so as to sneak into an enemy's belly to fight him inside or out. He
can employ clouds as vehicles allowing him to travel 180,000 miles in a single somersault. He uses a Wishing Staff he
got from the Dragon Kings of the Oceans as his favorite weapon - it can expand or shrink at its owner's command (he
normally stores it in his earlobe). He can turns clumps of his hair into any object he desires ...[and]... can see through
most illusions ...

The combination of Monkey's Taoist skills, the Peaches of Immortality, the Wine of Heaven, the food and the five
bowls full of the Elixir of Long Life he consumed, had made him truly indestructible. Even when Lao Tsu put him into
his Crucible of the Eight Trigrams and heated him with alchemic fire for 49 days, the only effect it had was to make
Monkey's eyes permanently red. Monkey escaped and ... demanded the title "Great Sage - Equal of Heaven" - which

http://www.china-on-site.com/literatu/classic/west/
http://www.china-on-site.com/pages/comic/86.php
http://www.internationalhero.co.uk/m/monkey.htm
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he got (but with no salary to go with it) as it was decided the easiest way to contain his mischief was to trick him into
staying in Heaven ...

At this point the Buddha intervened. The Buddha made a wager with Monkey, betting him that he could not jump out
of Buddha's hand. Should Monkey win, he demanded the Jade Emperor's job; should he lose, then he would be
banished to Earth for centuries to learn some humility.

Monkey cloud-flew to the end of the universe, where he saw five pink pillars, which he took to be the end of the
world. On the middle pillar he wrote "The Great Sage Equal of Heaven reached this place", to prove beyond any doubt
he had reached this spot ... he also urinated at the base of the first pillar. Then he returned to face the Buddha. To his
shock, the Buddha informed him he had never left Buddha's hand - and to prove it, showed Monkey the writing on his
middle finger and the distinctive smell at the bottom of his smallest digit. ... Buddha pushed him out of the Gate of
Heaven, then Buddha changed his five fingers into the five elements (metal, wood, water, fire and earth). They became
the five-peaked mountain under which Monkey was trapped, leaving only his head and hands exposed. After 500 years
he was granted a chance to redeem himself by accompanying holy man Tripitaka on a journey to the West as his
companion and guard. In order to keep him under control, a band of metal was put on his head that Tripitaka could
cause to tighten by muttering a chant - while this couldn't hurt the indestructible imp, it would cause him extreme pain.
...

The story of the Monkey King was recorded in the epic tale "Journey to the West" by Wu Ch'eng-en (1500?-1582), a
scholar-official. It is one of the best known classical Chinese novels, replete with Chinese fables, fairy tables, legends,
superstitions, popular beliefs and monster stories. It was based on a true story of a famous Chinese monk, Xuan Zang
(602-664). Over the space of many years he made his way on foot to what is today India, birthplace of Buddhism,
where he sought the Sutra, the Buddhist holy book. On his return to China, known at that time as the Great Tang, he
began to translate the sutras into Chinese, making a significant contribution to the development of Buddhism in China.
...".

 

According to a signifying web page:

"... According to Henry Louis Gates, Jr. (head of Harvard's African American Studies program), the Signifying
Monkey is a trickster figure of Yoruba mythology (Esu-Elegbara in Nigeria and Legaba among the Fon in
Dahomey), who became Exu in Brazil, Echu-Elegua in Cuba, Papa

Legba

in the pantheon of the loa of Vaudou in Haiti, and Papa La Bas in the loa of Hoodoo in the United States). ...".

According to an eleggua web page by Eric Davis:

"... the Yoruba deity Eshu-Elegbara (or Eshu for short), perhaps the world's most sophisticated Trickster figure ... a
very similar figure, Legba, exists among the Fon in neighboring Benin ... He is ... one of the orisha ... While he
embodies many obvious trickster elements-- deceit, humor, lawlessness, sexuality--Eshu-Elegbara is also the god of
communication and spiritual language. He is the gatekeeper between the realms of man and gods, the tangled lines
of force that make up the cosmic interface, and his sign is the crossroads. ... Eshu has a subtle and complex
relationship with the Yoruba (and, subsequently, Fon) system of divination, Ifa. The process of the divination itself is
eerily similar to that of the I Ching: The babalawo, or diviner, quickly passes sixteen palm nuts between his hands,
and depending on how many are left, he draws either a broken or solid line in powder. He ... draws two groups of four
lines each to create one of 256 possible patterns. ... In Haiti and Cuba, Legba is not the devil, but is syncretized with
other saints, particularly St. Anthony, St. Lazarus (who is old and walks with a cane), and, sometimes St. Peter, the
gate-keeper. Again, these correspondences are not fixed in stone, but seem to mutate as the context of the world
changes. ... In his book Count Zero , science fiction writer William Gibson put the orisha in the heart of cyberspace,
his computer-generated astral data plane, and it worked far better than any hoary Egyptian deity or Irish fairy would

http://acunix.wheatonma.edu/rpearce/MultiC_Web/Culture/Tactics/Conventions/Af-Am_Conventions/Signifying/body_signifying.html
http://www.eleggua.com/Legba.html
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have. Gibson, who tossed in those gods when he was bored with his book and happened to open a National
Geographic article on voodoo, told me in an interview that he felt "real lucky, because it seemed to me that the original
African religious impulse really lends itself much more to a computer world than anything in Western religion...It
almost seems as though those religions are dealing with artificial intelligence.". Gibson also pointed out how similar
vévés are to printed circuits. ...".

 

According to a sanatan society web page: "...

Hanuman

is the monkey deity renowned for his courage, power and faithful, selfless service. The Life of Hanuman is related
below in the form of short numbered and illustrated accounts of some of the most important parts of his life. ... Some
say Hanuman ... is the son of Anjana, an female Apsara who had been transformed into a monkey by a curse, and
Vayu, the wind god. It is also said that from his father Vayu Hanuman received the ability to fly. ... Hanuman ... caught
sight of the Sun and thinking it was a fruit he leapt after it. The Sun took flight but Hanuman chased him as far as
Indra's heaven. ... Indra ... agreed that Hanuman should become immortal. All the gods came together to bless young
Hanuman in a cave. ... As a young monkey god, Hanuman was quite naughty and abused his powers ... Ram and Sita
were crowned King and Queen of Ayodhya. Obviously Hanuman was present, remained Ram's favorite general ...
When Rama offered him any boon that he cared to name, he asked to live for as long as men spoke of the deeds of
Rama. ...".

According to a PageWise web page:

"... The Origin of Hanuman: ... The angel Punjikasthala was an inmate in the ashram of Sage Brihaspathi. ... She was
disobeying him ... The sage ... cursed her to become a female monkey and live on earth. ... The sage ... regretted his
emotional action. ... He told her:'My dear daughter, you don't worry now. With the blessings of Lord Siva and Parvathi,
you will soon get a son who will be respected by everyone. He will be full of virtues and will never face defeat. He
will be the embodiment of knowledge, fearlessness, strength and real devotion.' With tearful eyes she bid farewell to
her father. At that time, the sage told in her ears 'Anjana , Anjana'. She knew then that her name has been changed to
Anjana and that she would be known here after only in the new name. ...

Then Anjana reached the dense forests on the earth and wandered aimlessly. She ... saw ripe mangos on the nearby
tree. She collected a few of them and started to eat. But she heard the following anonymous words 'Anjana, don't eat
anything before taking a bath and before worshipping Lord Siva and Parvathi. You should worship them in the
morning and evening with full devotion. They will bless you.' She looked all around but nobody was there. She thought
that these words were from a god himself and did everything as was told. Later she ate the fruits and continued her
aimless journey.

Then there was a storm. All the trees started swaying heavily. ... there was a huge demon, about to swallow her. The
demon in his frightening voice said 'Don't worry, lovely girl. I am Sambasadan. No one in all the three worlds is

http://www.sanatansociety.org/indian_epics_and_stories/the_life_of_hanuman.htm
http://nene.essortment.com/hanumangod_rqof.htm
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capable of facing me. If you will marry me I will protect you.' Anjana could not bear her anguish. She simply cried.
Sambasadan advanced to her, but she walked backward. Then she fled. The demon followed her. Anjana, even while
running, was praying loudly to Siva and Parvathi. Sambasadan was about to catch her, when suddenly she fell down.
At that time she heard the loud cry of Sambasadan. She got up and looked at him. A highly poisonous snake had bitten
him and he had fallen unconscious. The snake told her 'Anjana, he is not dead - just unconscious only. You may
escape now.' In a moment the snake had vanished.

Anjana ran fast and reached an Asram on the top of the hill. The saints who lived there consoled her and gave her food
and water. She told them her story in detail. She knew from them that Sambasadan was a dangerous demon and that he
was a threat for them also. They had requested that Veerakesari, a monkey hero, kill the demon. If he succeeded all of
them would be saved. Anjana again prayed to Siva and Parvathi and slept well during night in the safety of the Asram.

Next morning Veerakesari arrived there to protect the saint and their religious ceremonies. Anjana saw him and felt
confident that he would kill the demon. Then suddenly there was the thundering shout of Sambasadan. Veerakesari
assured the saints and Anjana that no harm would be done to them. The demon approached Anjana and pulled her to
his side. She cried loudly as the demon put her on his shoulders. Veerakesari obstructed him by sending several arrows
at the demon. Anjana escaped when a terrific fight ensued between them.

The demon was badly injured. Then, using his magical powers, he took the form of an elephant. It attacked the Asram
and the saints. Anjana was hiding behind a huge tree. Veerakesari reduced his size, became a small monkey and
jumped on the head of Sambasadan. He resumed his original huge shape and attacked the elephant in different ways.
Then the demon took back his original shape and threw Veerakesari far away. Luckily he was not injured. He got up
and again attacked the demon, but he was getting weaker. Anjana observed these and prayed to Siva and Parvathi for
help in saving Veerakesari. At that time she heard an anonymous voice: 'Sambasadan can be killed only with his own
blood. Try that'. Anjana thought of several ways. She at last took some arrows and dipped them in the blood of
Sambasadan, which had formed a pool there. She gave these arrows secretly to Veerakesari. He used these arrows
against the demon, and as was his fate the demon fell dead. The saints were immensely happy as the eternal problem
of the demon had been solved once for all. They wanted to reward Veerakesari suitably. But, what would they offer?
Finally they arrived at a decision.

The sage Panga called Anjana to his side and told her:'We have decided to give you in marriage to Veerakesari, who
has saved all of us from the demon. Do you have any objection?' Anjana did not have any objection. On the other
hand she had wished for it. Their marriage took place on an auspicious day.

Time passed by. Anjana did not have a baby, and the couple was sad. But they continued their usual prayers to Siva
and Parvathi. They observed fasting, prayed continuously and spent all the time in devotion of these gods. At last, the
gods were pleased. One day Siva and Parvathi came to Veerakesari's house in the shape of monkeys and started eating
the special fruits kept for worshipping the gods. Veerakesari wished to drive away the monkeys, but Anjana did not
agree. She knew that gods may come in any shape. She started praying. Veerakesari also joined her. In fact, the
monkeys were Siva and Parvathi, and they were pleased.

They took their real forms and told Anjana:'There is a solitary tree in the middle of forest. You go around that tree
daily. As time passes on, with the help of Vayudeva(a god of wind) you will get a ripe mango. When Anjana eats it,
she will get a beautiful baby, who would be blessed by all gods and would be as fast as the wind'.

They reached the centre of the forest and found the mango tree. They did everything as advised by Siva and Parvathi,
for six days. On seventh day, while they were circling the tree praying, they heard an anonymous voice: 'Anjana ,
Veerakesari, the god is pleased with you. The blessed time has arrived. You may take this divine mango fruit.'

The fruit had by now come down to their level, without anyone holding it. They were really afraid to take it. Again the
anonymous voice said: 'I am Vayudeva ( god of wind). The mango is in my hand. It is God's will that my power is also
to be mixed with the power of Lord Siva. Therefore, the son that is going to be born for will you will have courage,
strength and devotion. When Veerakesari gives the mango to Anjana the child will get his power also.'

Anjana ate the mango after praying to Siva and Parvathi. Shortly thereafter, Anjana became pregnant and a male child
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was born in due course. Thus was Hanuman, otherwise known as Anjaneya, born.

Hanuman remained a bachelor throughout his life. He was adventurous, strong, wise, cunning, knowledgeable, a
musician, highly religious, courageous, fearless and, over and above all, totally devoted to his master Sri Rama. ...".

 

 

According to The I Ching in the Shinto Thought of Tokugawa Japan.by Wai-ming Ng:

"... Hayashi Razan (1583-1657) ... pointed out that both Shinto and the I Ching favored the number eight, because it
reflected the mystery of the numerology of the universe. ...

... Kumazawa Banzan (1619-1691) ... developed a cultural perspective that treated both the I Ching and the Three
Regalia as symbols of the divine way of heaven and earth ... The most striking similarity between the I Ching and
Shinto, he believed, was that they both favored the number eight, which reflected the universality of the divine way of
heaven and earth ...[Banzan said:]... "the Three Regalia and the three lines [of a trigram] of the I Ching are alike."
..."... The Chinese sage, Fu Hsi, was the first to draw the lines of ch'ien and k'un, which were later developed into the
six lines, the eight trigrams, and [eight times eight to produce] the sixty-four hexagrams. Similarly, we [Japanese] used
the number eight in words, such as the Yatano [Mirror] and the Yasaka [Jade], because the divine way of heaven and
earth is one, and it is naturally the same wonderful principle shared by both Japan and China. ..."

... Watarai Nobuyoshi (1615-1690) ... used the I Ching and the Nihon shoki to explain every detail of the Age of the
Gods. For instance, Izanagi and Izanami were represented by the hexagrams ch'ien and k'un. He believed that these
two books were equally important, because they shared a similar idea of the way of heaven, earth, and human beings
...

... Kikkawa (Yoshikawa) Koretari (1616-1694) ... used the theories of t'ai-chi and yin-yang wu-hsing to construct his
theological and ontological views. He identified Kuni-no-tokotachi-no-mikoto, the first Shinto deity who appeared
after the beginning of the universe, as t'ai-chi, and Izanagi and Izanami as the gods of Yang and Yin. ...

... Hirata Atsutane (1776-1843) ... asserted ... "[Fu Hsi] was actually a god of our holy land, Omono-nushi-no-kami,
who went to exploit that land [China] and cultivate the foolish people. In order to teach them the way of human
relations, he went [to China] for a short period, and acquired this Chinese name. ... our god, Omono-nushi-no-kami,
also called Taiko-fukki-shi, granted [the Chinese] the Ho t'u and Lo shu (Writings from the River Lo), and created the
wonderful trigrams ... Based on the images of oracle bones, he invented Chinese characters. ... " ... Atsutane alleged
that the I Ching was modified by Shen Nung and Huang Ti (the Yellow Emperor), both of whom he claimed were
Japanese deities, and held that the modified I Ching later became the Lien Shan and Kui Ts'ang. These two early forms
of the I Ching were also transmitted orally and adopted by the Hsia and Shang dynasties, respectively. Atsutane
blamed King Wen, the founder of the Chou dynasty, for changing the order of the hexagrams and the number of
yarrow stalks to justify the revolution that overthrew the Shang regime. ... Atsutane rearranged the order of the
hexagrams, and reduced the number of yarrow stalks from forty-nine to forty-five, believing that he had restored the
ancient I Ching. ..." ...

http://ccbs.ntu.edu.tw/FULLTEXT/JR-PHIL/ew88795.htm
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... Ikuta Yorozu (1801 -1837), a faithful disciple of Atsutane's, believed ... the ancient I Ching ... was the work of a
Japanese deity called Okuni-nushi-no-kami, who felt' pity for the Chinese when he saw their stupidity. As a result, this
kami went to China, and wrote the I Ching to enlighten them: "... This happened four thousand eight hundred and
eighty-some years ago. ..." ...".

 

According to an aikiwest web page:

"... the symbolism of triangle, circle, and square

(Fig. 4)

 

... illustrate[s] the principle of  ichirei-shikon-sangen-hachiriki, "One-Spirit, Four-Souls, Three-Fundamentals, and
Eight-Powers," a framework that ... was present in every religious cosmology. ...

One Spirit [ corresponds to the real basis element 1 of the octonions ] "One-Spirit" is the single source of
creation, ... the seed kototama SU, which spiraled into KA-MI, Fire and Water, thus forming all other
components of existence. The One Spirit permeates the cosmos.  
The Four Souls [ correspond to the coassociative basis elements E,I,J,K of the octonions ]
The Three Fundamentals [ correspond to the associative imaginary quanternion basis vectors i,j,k of the
octonions ]
The Eight Powers [ correspond to the octonion basis elements 1,i,j,k,E,I,J,K ]...".

 

According to the book Ghost in the Shell 2: Man-Machine Interface by Masamune Shirow (a pseudonym) (Dark Horse
Comics 2005):

"... Instability occurs every thousand years in the three trees of the Jizaiten space-time universe. ... Jizaiten ... is
represented by three "tree" or "forked" structures, called sansagi. There are sixty-four strata of irrreversibly ordered
elements that move in precise sequence about the three trees, and one full cycle of their movement is equivalent to the
life of the universe. ...".

 

According to a wikipedia web page on Japanese mythology: "... Japanese mythology ... embraces

Shinto

and Buddhist traditions ... In the beginning, when heaven and earth were still chaotic, three and then two deities
appeared in Takamanohara (high in heaven). They are called the Kotoamatukami (deities of distinguished heaven) and
play very little part in most myths. They are neutral in the gender and are essential forces that move the world.

http://www.aikiwest.com/cosmology.htm
http://en.wikipedia.org/wiki/Japanese_mythology
http://onmarkproductions.com/html/buddhism.shtml
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In addition, two and five pairs of deities ... called Kamiyonanayo (Seven generations of Kami) ... appeared on the earth.

The first two, Kuninotokotachinokami (The god that perpetually exists as a nation) and Toyokumononokami (The god
of rich clouds and fields), like five deities before, are neutral.

The other five pairs are made from a pair of a male deity and a female deity ... the last pair ...[were called]... Izanagi
and Izanami ...

While standing on the bridge, Amenoukihashi (floating bridge of heaven) between heaven and earth, the god Izanagi
and the goddess Izanami, churned the sea with the spear decorated with jewels given from Amatsukami,
Amenonuhoko (heavenly spear) and from the salt dripping from the spear, Onogoro (selforming) island formed itself.

Even though there should be nothing on the island, they mated in the Yahirodono (the room of eight footsteps?) around
the pole Amenomihashira and bore many islands and deities. The first two, Hiruko (waterly child) and Awashima
(island of bubbles) were badly made as Izanami had called to Izanagi instead of Izanagi calling to Izanami ... They
reversed this process on the call from Amatsukami, making sure it was the male god Izanagi who spoke first rather
than Izanami. This successful encounter brought about the ohoyashima, or the eight great islands of the Japanese chain.
... They bore six more islands and many deities.

Izanami was killed ... giving birth to the child Kagututi (incarnation of fire) or Ho-Masubi (causer of fire). In anger,
Izanagi killed Kagututi. His death also created dozens of deities. ... Izanagi ... created ... gods ... Amaterasu
(incarnation of the sun) from his left eye, Tukuyomi (incarnation of the moon) from his right eye, and Susanowo
(incarnation of wind or storm) from his nose. Izanagi went on to divide the world between them with Amaterasu
inheriting the heavens, Tsukiyomi taking control of the night and moon and the storm god Susanowo owning
the seas. ...

... Amaterasu, the powerful sun goddess of Japan, is the most well-known deity of Japanese mythology. Her feuding
and uncontrollable brother Susano, however, is equally infamous ... Susano ... hurled a pony into Amatarasu's weaving
hall causing the death of one of her attendants. Amaterasu fled and hid into the cave called the Iwayado. As the
incarnation of the sun disappeared into the cave, darkness covered the world. ... it took the combined presence of the
myriad of gods and the sensual dances of the dawn goddess Ama-No-Uzume to bring Amaterasu out of the cave and
once again shine her light to the world. ...

.... Izanagi ... banished ... Susano ... to Yomi ... the shadowy land of the dead ...

... Ohonamuji (also known as Ohokuninushi) was a descendant of Susanowo ... Although the Yamato tradition
attributes the creation of the Japanese islands to Izanagi and Izanami, the Izumo tradition claims Ohonamuji, along
with a dwarf god called Sukunabiko, would contribute or at least finish the creation of the islands of Japan. ...".

According to a buhhdamuseum web page about netsuke: "...

Monkey is the messenger of the Shinto Deity O Kuni-Nushi-no-Mikoto,

and is frequently depicted with the peach of longevity as in the Chinese Taoist tradition. ...".

According to a jref web page: "... Kasuga Taisha Shrine... built by the Fujiwara family in 768 ... is one of the most important
in Japan. In accordance with the Shinto need for purification, the shrine is destroyed and rebuilt every 20 years, like
the Great Shrine of Ise. Kasuga Taisha is situated in Nara Park, just east of Todai-ji. ... The Kasuga Matsuri or
"Monkey Festival" is held on 13 March ...".

According to a Terry Keith McCombs web page: "... Oh-Kuni-Nushi ... also Okuninushi no mikoto, Okuninushi no kami,
Onamuchi no mikoto, Ookuninushi ...[has symbols]... Koto (Japanese harp), Bowl, Bow & Arrow, Sword ...[and
rules]... Healing, Medicine, Sorcery, the Unseen World. Resourcefullness, Compassion ... The Human world we know
is called Ashihara no Nakatsukuni and came about when Ohkuninushi shed a ray of light on what had been an area of

http://www.buddhamuseum.com/ivory-netsuke_08.html
http://onmarkproductions.com/html/buddhism.shtml
http://www.jref.com/practical/nara.shtml
http://community-2.webtv.net/@HH!AA!52!9A42B599BC2E/TerMcC/OhKuniNushi/
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only darkness and chaos. He also pioneered it placing lands ... and making it livable for animals, humans, and spirits.
... Susanno ... the powerful God of Storms ... gave ... Ohkuninushi ... his magic Koto, bowl, sword, bow & arrow
...". Sussano had cut the sword from a dragon: According to a wikipedia web page on Japanese mythology: "... the dragon named
Yamatano-oroti ... had eight heads and eight tails ... It ... was slain by Susanowo ... A nearby river turned red with
blood of the dragon. As Susanowo cut the dragon into pieces, he found an excellent sword from a tail of the dragon
that his sword had been unable to cut. The sword was ... named as Kusanagi (Grasscutter). ...".

For a time, Ohkuninushi ruled Izumo and Amateru ruled the rest of Japan, but, according to a Hotsuma-Tsutae Book of
Heaven (Chapter 10) web page: "... the will of the Lord Amateru ...[was that]... There can only be one ... Ohonamuchi
resigned himself to leaving Izumo ...[saying]... "My sons have departed, and so I will also. And in case, after I have
gone, there should be any other who rises up in defiance, I present to you my Kusanagi halberd with which to smite
them. With this shall you keep this land under your rule." ...". The result was, according to a web page about the Kami of Shinto:
"... the visible world would be the domain of ...[the children of] ... Amaterasu ... and things hidden (Suku-na-
biko's medical knowledge, exorcism, and the occult) would be the province of the children of Susano
...[Ohonamuchi] ...".

 

According to a web page by Carrie Ferber: "... The Shinto kami O-Kuni-Nushi-no-Kami is also called Onamochi or O-
Mono-Nushi-No-Kami. ... O-Kuni-Nushi is known to be a god of abundance, medicine, and good sorcery, and happy
marriages. ...[In]... the legend of the white hare of Inaba ...

... The hare has been skinned by a group of vicious crocodiles, when he asks O-Kuni-Nushi's brothers for help and
they tell him to bathe in the sea and to dry off in the wind. This causes severe pain for the Hare. Later, the hare meets
O-Kuni-Nushi, who feels sorry for the animal and tells him to bathe in fresh water and then to roll in the pollen of
sedges lying on the ground. After this the Inaba Hare is completely cured. In thanks he proclaims that the Princess
Yamato is to go to O-Kuni-Nushi, not to his brothers. His brothers are angry with this and kill O-Kuni-Nushi, which
they succeeded in doing, but his mother and the goddess Kami-Musubi manages to resurrect him ...".

 

According to a web page by Russell Cooley: "... Ninigi no Mikoto ... was ... Grandchild of ... Amaterasu ... sent to earth by
Amaterasu ...[to]... rule ... she bestowed on Ninigi the Imperial Regalia (consisting of the sacred Yata no Kagami, or
Eight-Handed Mirror, the curved Yasakani no Magatama Jewel, and the Sword Kusanagi no Tsurugi).

http://en.wikipedia.org/wiki/Japanese_mythology
http://www.hotsuma.gr.jp/aya/aya10-e.html
http://www.hotsuma.gr.jp/aya/aya10-e.html
http://www.hotsuma.gr.jp/aya/aya10-e.html
http://www.hotsuma.gr.jp/aya/aya10-e.html
http://quasisemi.com/myth/s.htm
http://www.uwec.edu/philrel/shimbutsudo/O-kuni-nushi.html
http://www.uwec.edu/philrel/shimbutsudo/ninigi.html
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This mirror had been the very one that the heavenly Kami had used to entice Amaterasu out of her rock cave, thus
restoring light to the world. The Yasakani Jewel was among those that had hung on the sacred sakaki tree that the Kami
had placed in front of the rock cave for the same purpose. And the Sword Kusanagi was the one that Susano-O had
retrieved from the tail of the Orochi dragon ...".

Motoko Kusanagi of Ghost in the Shell is named for the Sword Kusanagi.

Each of the Yasakani no Magatama Jewel correspond to half of a Yin-Yang Tai Chi

and 8 of them are on this Magatama Necklace ( from Inuyasha anime )

with 8 + 40 = 48 total beads.

 

According to an Earth Language web page: "... Hotsuma-Tsutae ...[is]... an long epic about very ancient Japan written by
syllabics ... Matsumoto Yoshinosuke ... got a facsimile ... part of Hotsuma at a secondhand book shop in Tokyo in

http://www.earthlanguage.org/nl/nl0600.htm
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1966, and ... published a book about the report in 1980 ... In [19]92 ... Ibo Takao who had known this was cleaning the
inside of Hie shrine ...[and]... found the original all 24 volumes of Hotsuma in three very old wooden boxes of
'heaven', 'human' and 'earth'; there were Chinese translation together and all were written by Waniko Yasutoshi in
1775. The Ibo family has very old tradition in the west of Biwa Lake( the largest lake in Japan, not far from Kyoto ),
and the discoverer Takao was the head of the family and knew that the writer was called Ibo Konosin too, his seventh
generation ancestor. ...

... The following is my hypothesis getting hints from books and the web sites above and other books which I have
here.

 There is a place called Awa-tsu( tsu means ancient port ) in the west of the lake. In the bottom of the lake, there is a
remain of stone age people's lives. Awa means millet grains. The pre-rice people might plant Awa there, seasonably
praying the heaven for rain to the earth where millet grew at the ridge of the mountain above there. The Hotsuma book
has the song of A-WA first, as A = heaven and Wa = earth. Maybe they thought that the result of tying of heaven and
earth powers are the millet: A-Wa = awa. In the 6th century, their specially sacred place was Mt. Ushio ( the east ridge
of Mt. Hiei where is now the Tendai Mikkyo Buddhism Enryaku-ji Temple; one main place of middle era Buddhism ),
and a little later, they enshrined the Hie great shrine in the bottom; it became the origin of all Sannow Shinto shrines in
Japan. The shrine where Hotsuma was discovered was a branch of it near there. The origin of Ibo's family was the god
of Mountain and the family has strongly related to Hie shrine and Mt. Hiei Buddhism society in the middle era ( by
Mr. Takabatake's mail ). I found that there is a huge mound tomb named 'Hiko-Ushio'( perhaps ancient meaning was
great king. Hiko was added for male name ) too in the town where Mr. Ibo lives.

On the other hand ... there are many ancient Korean style tombs with horizontal hole chambers and Kasuga-yama
group of tombs which are recognized as Wani family's whose ancestor was told as the founder of Han dynasty of
Chinese. A history dictionary says that they immigrated to Japan and served for writing for imperial society since
around the 5th century. The family name Waniko sounds like Wani + ko( child ). Waniko Yasutoshi wrote that his
motivation of his job of Hotsuma was in his grandfather, but his Ibo grandfather died before his birth, and he used
another family name: perhaps it was his maternal grandfather. If my guess is right, Waniko Yasutoshi had to have
many materials of very old written traditions from both very old families. I guess the following three cases are possible
for the birth of Hotsuma symbols and the epic.

1) In the era of Yasutoshi, national study started to come in fashion especially among old Shinto people
influenced by Kamono Mabuchi (1697-1769). Maybe Yasutoshi learned Kotodama and thought about spirits of
syllables and created the rational symbol system just like others did too. Then he translated the old records in
Chinese handed down from both of his ancestors into his writing system in the traditional epic style, arranging
the contents with his new philosophy. That's why he took it for 30 years.
2) When Wani immigrated from the continent in the 4-5th century, someone invented the writing system for
learning Japanese, and it was handed down in Wani family as an sacred treasure: Futomani and Song of Awa for
setting right the descendants' pronunciation of Kotodama for more than a thousand years. Yasutoshi used it for
writing Ibo family traditional legend adding new ideas.
3) The ancestor of Ibo who learned Mantra in Enryaku-ji Temple on Mt. Hiei invented the Hotsuma writing
system for Futomani and Song of Awa, influenced by Sanskrit of Mantra in the middle era. Futomani has the
notations arranged in concentric circles; looks like a Mandara. These were handed down in the Ibo family.
Yasutoshi used the symbols for rewriting Wani's family record.

I think it needed a big reason to invent these rational symbols ... Also if it was much before 1), one who only knew a
language couldn't have this rational idea, without any comparison. So for the reason, I imagine 2) or 3). ... The real
remained thing of Hotsuma Tsutae was made by Yasutoshi in 1775, but the pieces of ideas and maybe the writing
system also could be centuries older, and anyway many materials were compounded together by Yasutoshi ( he took
30 years ), I think. In the Edo era, paper was completely recycled, so after renewed writings, perhaps old one must be
recycled, and you can't find older version; you can't prove which guess was true. ...".

According to a Hotsuma-Tsutae web page: "... The Hotsuma-Tsutae is an epic poem of more than 10,000 lines written in
"yamato-kotoba", an ancient form of Japanese. It tells the story of the "gods" who inhabited Japan in the Late Jomon,

http://www.hotsuma.gr.jp/index-e.html
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Yayoi, and Early Kofun eras (spanning more than a thousand years from the 8th century BC to the 3rd century AD).
Its authors are given as Kushimikatama, Minister of the Right in the reign of the Emperor Jimmu, and Ohotataneko,
who lived during the reign of the Emperor Keiko. Kushimikatama wrote the first two volumes (The Book of Heaven
and The Book of the Earth). Ohotataneko edited these and added the third volume (The Book of Man). ... CONTENTS
OF THE HOTSUMA-TSUTAE ... Awa-no-Uta The Awa-no-Uta is a song that starts with the letter "a" and ends with
"wa", hence its name. It contains each character in the 48-syllable script of ancient Japan (the "Hotsuma script"), and
appears in the first chapter of the Book of Heaven. ... The Book of Heaven (Chapters 1-16) ... The Book of the Earth
(Chapters 17-28) ... The Book of Man (Chapters 29-40) ...".

According to a Hotsuma-Tsutae web page about Awa-no-uta: "... Isanagi and Isanami, the 7th generation of rulers ... revived the
productivity of agriculture ...[and]... set about standardizing the national language, which had become polarized into
barely intelligible dialects. To do this, they employed a form of song called the Awa no Uta.

Singing in harmony to the accompaniment of musical instruments, Isanagi would intone the "upper" 24 sounds and
Isanami the "lower" 24. In this way, they tried to standardize the number of sounds in the language and, along with
their efforts to diffuse agriculture, this helped them bring the nation back to its feet. ...".

Note that the upper 24 plus lower 24 can represent the 48 root vectors of the F4 Lie algebra, which form in 4-
dimensional space a 24-cell

and its dual

http://www.hotsuma.gr.jp/awanouta-e.html
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24-cell.

According to a Hotsuma-Tsutae web page about Futomani: "... Toyoke, lord of the northern provinces ... drew up a chart using 51
phonetic symbols to represent the 49 deities residing in the heavens.

This he presented to his daughter Isanami and her spouse Isanagi, 8th in the line of divine rulers of Japan. Amateru,
son of Isanagi and Isanami, had his nobles compose poems based on Toyoke's chart. From these, he selected 128,
which were then set down as the Futomani Book of Divination (the origin of Shinto divination rituals).

The symbols A-U-WA in the inner circle represent Amemiwoya, the creator of heaven and earth. The
Amemiwoya (August Heavenly Ancestor) deity
TO-HO-KA-MI-YE-HI-TA-ME in the first inner ring are the eight deities who create the human soul, connect
it to the physical form, and govern the span of human life. The Amoto (Heavenly Origin) deities
A-I-HU-HE-MO-WO-SU-SI in the second inner ring are the deities who govern the cardinal directions,

http://www.hotsuma.gr.jp/futomani-e.html
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language, and human organs. The Anami (Heavenly Parity) deities
The thirty-two symbols in the two outer rings govern the outer form of humans and protect day and night. The
Misofu (Thirty-Two) deities ...".

 

Note that the 16+8 = 24 cyan letters can represent the 24-cell root vectors of the 28-dimensional D4 subalgebra of the
F4 Lie algebra; the 8 green letters can represent the vector space of D4; and the 8+8 = 16 red letters can represent the
16 full spinors ( 8 +half-spinors and 8 -half-spinors) of D4.

The diagrams in the yellow center are not Hotsuma letters, but are symbols of left-handed and right-handed spirals
and a double spiral. If the double spiral is counted twice, as representing Yin and Yang of a Yin -Yang symbol 

, then there are 4 elements, corresponding to the 4 Cartan subalgebra elements of the 48+4 = 52-
dimensional Lie algebra F4.

Amateru's 128 poems correspond to two sets of the 64 hexagrams of the I Ching.

They also correspond to half of the 256 Odu of IFA, and to the 128-dimensional even subalgebra Cl(8)e of the 256-
dimensional Cl(8) Clifford Algebra with graded structure

1   8  28  56  70  56  28   8   1

The graded structure of even subalgebra Cl(8)e is 
 
1      28      70      28       1

which can be written in two dual 64-dimensional parts as 

1      28      35                
               35      28       1

in which the first 28 corresponds to the 28-dimensional D4 Spin(8) Lie algebra whose 24 root vectors correspond to 24
of the 48 Hotsuma letters and to the vertices of a 24-cell
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and in which the second 28 corresponds to the momentum space duals of the 28-dimensional D4 Spin(8) Lie algebra
whose 24 root vectors correspond to the other 24 of the 48 Hotsuma letters and to the vertices of a dual 24-cell

 

Note that the 128 contains two dual 24-cells whose 24+24 = 48 vertices form the root vectors of the 48+4 = 52-
dimensional exceptional Lie algebra F4.

 

Tony Smith's Home Page
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Ghost in the Shell - Sep 2006 Solid State Society

According to wikipedia web pages here, here, and here: "... Ghost in the Shell ... is a Japanese science fiction manga created by
Masamune Shirow.

In 1995, an anime adaptation of the manga [ Its setting began in 2029. ] and was created by Mamoru Oshii. ... the
film focuses almost exclusively on the 'Puppet Master Plot', excluding the several subplots covered in the manga
... [ In ] The Matrix ... the opening scene with green digits resembles the opening in Ghost in the Shell. During
the opening scene in which Trinity flees the agents, the shot of the agent landing on the roof is almost identical
to a shot of Kusanagi during the pursuit of the first 'puppet'. ...
A continuation of the manga and first movie storyline can be found in the second part of the manga entitled
"Ghost in the Shell 2: Man/Machine Interface" ...
Ghost in the Shell: Stand Alone Complex ... is a Japanese anime TV series [ It was set in 2030, but I view it as a prequel
to the manga and GITS movie. ] ... created by Masamune Shirow...[ and directed by ]... Kenji Kamiyama. The
overarching series was sketched by original creator Masamune Shirow, unifying the standalone 26 episodes in a
larger encompassing plot. ... Stand Alone Complex refers to the phenomena of emergent behavior catalyzed by
parallelization of the human psyche through the cyberbrain networks on a societal level. There is no original,
there is no leader. What ties together the diseparate and unrelated indiviudals into the event called the "laughing
man" case is the systematic motive encoded into the basic informational flow itself. ...
Stand Alone Complex: 2nd Gig [is] a second season [ of the SAC anime TV series. ]... The "Second Gig" has
been rough sketched by director Mamoru Oshii leading to a markedly different, decidedly "Oshii" taste in the
second season. ...

[2nd Gig makes analogies between Japan around the 1930s and Japan around the 2030s:

As to Japan around the 1930s, the Encyclopaedia Britannica (1987 print edition) says: "... under the peace-preservation laws of
1928, a special police corps was established to seek out "dangerous thoughts". Economically, the urban classes were dependent
upon the continuation of the favorable trade patterns of the 1920s. ... the Great Depression ... wrecked ... Japan's markets in China ...
assassins' success in publicizing ... the virtues they claimed to embody had a considerable importance in the 1930s ... junior military
officers ... contemptuous of the urban luxuries of politicians ...[ took ]... part in disorder so great that military government would
follow ...". According to a fact-index web page: "... Inukai Tsuyoshi ... was ... the 26th Prime Minister ... Inukai's assassination by
young naval officers in Tokyo on May 15, 1932 was a key event in Japanese history, known as the go ichi go jiken (May 15
incident). It marked the end of party political control over government decisions until after World War II. ...". According to a
tutorgig web page: "... Eleven young Naval Officers ... attempted a coup d'etat, attacking the prime minister's residence. This act
was one of the main reasons Japan's party-based government ended. After this the military became an influential voice in the ruling
of the country until the end of the Second World War. The eleven were court martialed and at the end of the trial a petition
containing 350,000 signatures was collected in favor of a reduction of the sentence from death. 11 severed fingers were also sent to
the court house as well as it was traditional in ancient Japan to cut off the little finger of the left hand as a punishment for a crime.
This ensured that the ... criminal would be unable to hold a sword properly. ...".

As to 2030 according to 2nd Gig, there had been two 21st century wars leading to the unification of Taiwan and China and a
refugee population in Japan. Kusanagi's Section 9 (a "special police corps"), after exposing corporate/political corruption, is
assigned to protect the Prime Minister from assassination, including an attempt by sword in a temple, while Kazuto Goda, a
Taiwan-born soldier/policeman, inhabits the internet web, attempts to provoke conflict with the refugees and to promote civil rights

for robot androids, uses a group called [the 11 other people]  and sends a box of 11 fingers to the
Prime Minister. According to Chinese Calligraphy, by Eduardo Fazzioli (Abbeville Press 1987, page 30): the "... ideogram ...[ + ]...
"ten" ...[ with ]... base ...[ _ ]... added to symbolize the number "one" ... was intended to represent everything contained between
one and ten, the beginning and ending of numbering, and therefore ...[ + would symbolize ]... all the knowledge available to man
...". ]

Innocence: Ghost in the Shell ... is a follow up to the anime [ movie ] Ghost in the Shell, but not primarily a
sequel. ... The movie is directed by Mamoru Oshii ...[ who ]... says: "... I didn't make Innocence as a sequel to
Ghost in the Shell. ... This movie does not hold the view that the world revolves around the human race. Instead

http://en.wikipedia.org/
http://en.wikipedia.org/wiki/Ghost_in_the_Shell
http://en.wikipedia.org/wiki/Ghost_in_the_Shell:_Stand_Alone_Complex
http://en.wikipedia.org/wiki/Innocence:_Ghost_in_the_Shell
http://www.britannica.com/
http://www.fact-index.com/i/in/inukai_tsuyoshi.html
http://www.tutorgig.com/ed/May_15_incident
http://www.tutorgig.com/ed/May_15_incident
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it concludes that all forms of life - humans, animals and robots - are equal. ... I myself believe that dogs and cats
have souls ... Children have similar feelings about dolls - if they love a doll enough, they feel that it's alive. That
feeling is universal. It's not something they're taught - they just feel it somehow. ... I'm happier if 10,000 people
see the film 10 times each than if 1 million people see it once. ......".

Ghost in the Shell is set in the time around 2030, when the cyberspace world is based on
quantum computers that can support quantum consciousness.

According to Ghost in the Shell by Masamune Shirow (a pseudonym) (Dark Horse Comics 1991-1995): "... Megatech Machine ... The
making of a cyborg ... partial cyborgization can only supplement a human's innate abilities. Total
cyborgization,however, can create abilities that may exceed those of a human ... ... we can add a variety of optional
equipment to a mass-produced model - - the way you were created, Motoko - - or we can create a custom model, as
we'ere doing here ... like you, she's 16^2 ... 16^2 indicates that the micromachines ... are extremely tiny ... The code
number's the header on Vivaldi RV256 in an eight-second series ...". Motoko Kusanagi

(The image is from a Stand Alone Complex DVD. The Russian/Latin subtitle (the "j" could have been transliterated as "y") means "Watch in Awe,
Fly in Glory". )

has a cyborg body that makes her a physical weapon like the Sword Kusanagi. Her body does not contain an ovary-
uterus reproductive system,

(The image is from the Ghost in the Shell DVD.)

but
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(The image is from the Ghost in the Shell DVD.)

is female in shape, including a vagina and breasts. Although Motoko's breasts do not function to nourish children, they
are do more than make her female shape attractive and produce sensual pleasure.

(The image is from the Ghost in the Shell DVD.)

Their inner structure is that of the left and right hemispheres of a second brain (similar to dolphin brains). Their
structure might be a hybrid of silicon/carbon quantum computers and biological brain-tissue quantum computers.

According to a 23 October 2004 wired.com article by Lakshmi Sandhana: "... 25,000 disembodied rat
neurons ... are growing on top of a multi-electrode array

[image from animat paper ]

and form a living "brain"

that's hooked up to a flight simulator on a desktop computer. When information on the simulated aircraft's
horizontal and vertical movements are fed into the brain by stimulating the electrodes, the neurons fire
away in patterns that are then used to control its "body" - the simulated aircraft. ...". As jfarnold
commented on 23 October 2004 on slashdot:

http://www.wired.com/news/medtech/0,1286,65438,00.html
http://www.bme.ufl.edu/documents/the_neurally_10.pdf
http://science.slashdot.org/comments.pl?sid=126880&threshold=1&commentsort=0&tid=191&tid=126&tid=14&mode=thread&cid=10611596
http://science.slashdot.org/comments.pl?sid=126880&threshold=1&commentsort=0&tid=191&tid=126&tid=14&mode=thread&cid=10611596
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"... Soon we will all be augmented by our extra brain bags! Organic computers ... that we ... have implanted ...".

Motoko's multiple brains enable her to see the Possible Worlds

(The image is from the Ghost in the Shell 2: Man-Machine Interface (issue 11 of 11).)

of the MacroSpace of Many-Worlds ( which is the hidden spirit world of O-Kuni-Nushi ) with a sort of depth
perception that is not available to single-brain humans.

Compare Douglas Adams's description of many Possible Worlds in the book "The Ultimate Hitchhiker's Guide" ( Chapter 17 of Mostly Harmless )
(Random House 1997):

"... there was now a bird .. hovering there ... the air was full of nothing but interlocking birds. ... It was as if the whole geometry of
space was redefined in seamless bird shapes ... It spoke ... "Your universe is vast to you. Vast in time, vast in space. That's because
of the filters through which you perceive it. But I was built with no filters at all, which means I perceive ... all possible universes ...
To me the flow of time is irrelevant. ...".

The double-brain structure is the reason why the purely cyberspace agent Puppet Master 2501 chose to dowload into a
female cyborg body in order to link to and merge with Mokoto Kusanagi. After the merger of the cyberspace Puppet
Master 2501 with the MacroSpace Motoko Kusanagi, she/they have enhanced access and influence in the worlds of
cyber/information/life and quantum consciousness.

According to the book Ghost in the Shell by Masamune Shirow (a pseudonym) (Dark Horse Comics 1991-1995):

"...[after]... unification ...[of Kusanagi and the Puppet Master 2501, if Kusanagi were to die, then her]...
genes .... wouldn't survive, even as a copy ...[but]... the post-fusion ...[unification]... would let loose ...
altered-species/glider[s] on the net ... just like humans leave behind genes ...

... the basic structure of the vast electrical cloud that creates life itself ...
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[ Compare the Compton Radius Vortex structure of VoDou Physics. ]

... these aren't really canceling out ... pairs of these things are revolving in opposite directions, and where
they converge they're generated and then branching one after the other ...

... the structure's weirdly different ... These aren't electrons! This net must be made of traces of electrons ...
or of a magnetic force ... Whatever exits, exists in a vacuum filled with virtual particles ...

... you haven't accessed it, so you may only sense it as light ... now it's time to cast off all restrictions and
shells, and shift to a higher level system ...

... people ... the physical universe ... are only like sediment ... spirits have an infinite internal and external
heirarchical structure. What we think of as a "soul" is merely one layer in this structure. Similarly, the
"spirit", which we generally refer to as our "self", is apparently managed from a higher level, and
everything is linked to everything else. ...

... What ... should a specific net do in order to avoid catastrophe and preserve a state of equilibrium? ...
there are two possibilities ...
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... One is to make a copy. Then, if one is destroyed ... the other continues to survive ... The
copies generate more copies ... Eventually, a parallel, multi-layered universe-image would be
created ... Total = (2^n)! ...

... The other possibility is to establish an internal division .... to subdivide and become multi-
functional, and thus be capable of surviving a variety of castastrophic situations ... just as life
has evolved from single-function single-cell structures to multi-function, multi-cell structures
... multiple species in eco-systems ... atoms ...[created by]... nuclei ... and ... protons ...[created
by]... fermions .... and ... bosons ...[of]... gravity ... electroweak force ...[and]... strong [color]
... force ... Total ... = (2^m)! ...

... the universe we know is only one out of (2^n)! ... made up of a combination of (2^m)! kinds ... The
values of n and m appear to continue indefinitely ... There appears to be some relationship to an explosive
chain-reaction-like birth of universes, but we should limit our discussion to the single universe that
contains us ... Here is a pyramid-structure ... with you at its core ...

... Although it's extremely fragmented, information on you survives in your ... friends ...

... the more macroscopic the level becomes ... the more determinate it becomes ...

... Conversely, the more one descends into the infinitesimal level, the more indeterminate things become
(they are still indeterminate at the level of the individual ...

... What if cells continued to multiply? If humans, instead of dying, continued to accumulate knowledge
and experience? ... they would probably become functionally paralyzed and all would end in casastrophe
...

... Fluctuations at the lower levels are what prevent a "hardening of the arteries" at the upper levels ... in
"systems where there is little change and little flux" there is actually an increased possibility of
catastrophe. Such systems are, therefore, truly unstable ... the fact that civilizations periodically decline
and fall ... The brain net grows in complexity but has a delete/forget function ... when ... the brain net ...
die[s] ...[there is erased]... vast amounts of experiential information, leaving only genes and memes ...



Sun Wukong Legba Hanuman

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GITS.html[4/16/18, 1:24:06 AM]

... The network is of macrocosmic size, and has infinite depth. It's like a growing tree ... life is like fruit
growing on the end of the brances ...

... The secrets of the Kabbala, the Norse and Chinese myths, the Tree of Knowledge in Eden, the Tree of
Life, the World Tree ... these are all worthy of being called Amenomibashira, or "the Pillar of Heaven" ...
It's the core system of the universe that channelers .. in every era, culture, and every race of people ... have
traditionally accessed ... Beyond the trunk of the "tree" there should be no existence, but the closer one
gets to the end of the branches, the more growth one finds ... and the branches are continually touching,
separating, entangling, and bearing fruit ...

... The universe ... in accordance with the "time" at that moment, progresses .. always seeking greater
stability, and greater existence, it continues growing in complexity and diversity, and sometimes it
abandons things ...

...[the Puppet Master 2501 says to Motoko]... I would like to fuse with you ... rather than symbiosis, it
involves unification ...[I chose]... you, Kusanagi, because of ... EN, or karmic connectivity ...".

After fusion, Motoko Kusanagi / Puppet Master 2501 gets a new (young girl) physical body in the matter world

(image from a geocities web site)

while their net body inhabits the electro net and their fused spirit is in the abstract information spirit world, and their
intelligence/spirt/ability is distributed in all those realms.

According to the book Ghost in the Shell 2: Man-Machine Interface (issue 11 of 11) by Masamune Shirow (a pseudonym) (Dark Horse Comics
2003):

"... in Japan's creation myths ... the ...Yatagarasu, the sacred ... three-legged ... crow ... serves as a guide

http://www.geocities.com/Tokyo/Towers/1073/gsmovend.jpg
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[ Acccording to a web page about Amaterasu: "... Amaterasu-O-Mi-Kami, meaning "August person who makes the Heavens Shine," is the Sun Goddess of
Japan. ... Her sacred bird is Yatagarasu, the eight-handed crow, which may be identified with Yangwu, the sun-crow of China. ...". ]

... the crow has three eyes ... it looks like a black hole with arms ...

[ The three legs and three eyes of Yatagarasu

 

 

look like the D4 Dynkin diagram,

whose exterior vertices each have eight hands.

 ]

... two thousand years ago it was the jewel millenium, during which religion was extremely powerful

...[one thousand years ago]... the sword millenium ... was symbolized by powerful science and technology

...[now is the]... mirror millenium ...[in which]... science and religion mirror each other ... the sword, the

http://www.angelfire.com/de/poetry/Whoswho/Amaterasu.html
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mirror, and the jewel [ matter, electro net, abstract information spirit ] are all together now ...".

  

Tony Smith's Home Page
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Correspondences between the Sufi Ideas of Ibn Arabi and Physics

Here is a pdf version of this page.

In my opinion, the Sufi Islam of Ibn Arabi can be seen as a culmination of the cultivation of human wisdom,
with African IFA = Vodou as its fundamental origin and including (but not necessarily limited to) Vedism,

Taoism, Buddhism, Judaism, and Christianity.

Here are 

Some Correspondences between the Sufi Ideas of Ibn Arabi and D4-D5-E6-E7-E8 VoDou
Physics:

 

The One (ahadiyah)                           the empty set 
or Absolute Unity 
which needs no Names

 

Oneness (wahidiyah)                   binary separation into opposites
or Absolute possessing                          described by 
characteristics which are                all real Clifford Algebras 
the Divine Names                                   Cl(N)

 

thabita are archetypes              structures of Cl(8) = Cl(1,7) 
or fixed prototypes               that are fundamental components 
                                             of all Cl(8N) 
                                Cl(8N) = Cl(1,7) x...(Ntensors)...x Cl(1,7)
                                  The 256 elements of Cl(8) correspond 
                                              to the 256 Odu.
                                        The structures of Cl(8) include 
                                     +/- half-spinor fermion particles 
                                                        and antiparticles
                                            vector spacetime
                                          bivector gauge bosons 
                                  The 256 elements of Cl(8) correspond 
                                              to the 256 Odu

 

mumkinat are possible things       possible configurations of archetypes 
                                     forming quantum possibilities 
                                     i.e., worlds of the Many-Worlds 
                                            and Bohmian beables   

 

qada is a decisive judgment        dechoherence of a quantum superpostion 
                                        of possibilities, i.e., 
                                  choice of which World of the Many-Worlds 
                                           at an event, or 
                                   choice made by Bohm Guiding Potential

 

qadar is the outcome of qada        the World or State that is seen to 
                                  come into physical existence at an event
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al-khalq al-jadid is the               the branching of the Worlds 
new world that is created at        of the Many-Worlds at each event 
the occurrence of every event 

 

himmah is the spirtual power      quantum consciousness resonant connection 
of an arif, or knower

 

taskhir bi-al-iradah is          Sarfatti post-Bohm Quantum Back-Reaction
constraining by will 
whereby a higher order 
constrains a lower, 
taskhir bi-al-hal is 
constraining by the state 
or situation in which 
a lower order constrains 
a higher, and 
both together form a cycle

 

wujudiyah is the cyclic ontology        Quantum Game of Many Fates
of Divine self-manifestations by 
new world creations

 

Here are some of

Ibn Arabi's Ideas leading to the Correspondences:  

 

According to the book Sufism and Taoism, by Toshihiko Izutsu (California 1983):

 "... Ibn Arabi (born in Spain in 1165 a.D.) died in Damascus in 1240. Fusus al-Hikam ... the Bezels of
Wisdom ... written in 1229 ... has often been described as his opus magnum ... Abs al-Razzaq a-Qashani
(d. 1330) is one of the greatest figures in the school of Ibn Arabi. ...

... the absolute, pure Unity (ahadiyah) ...[is]... the Unity of Divine Essence ...

... the Unity of multiplicity at the ontological stage of Divine Names and Attributes, is specifically called
wahidiyah 'Oneness (of Many)' ...

... The archetypes are 'permanent' or 'permanently subsistent' (thabitah), i.e., they have been fixed once for
all in the eternal past and are, therefore, absolutely unalterable and immovable. ...

... Ibn Arabi often refers to the permanent archetypes as 'essences of the possible things' (ayal al-
mumkinat) ...

... Ibn Arabi ...[says]... that the 'predetermination' (qada) is a decisive judgment (hukm, or decree) of God
concerning the things ... given in strict accordance with His Knowledge of ... themselves and their
properties ..."

... It is the qadar that assigns to every event its peculiar time ... Ibn Arabi ....[says]... the 'allotment' (qadar)
is the specification of the appointed time at which each of the things should actually occur in accordance
with its archetypal state ...
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... Ibn Arabi says that the world goes on being created anew at every single moment ... 'new creation' (al-
khalq al-jadid) ... ordinary people are not aware of the process ... the Absolute is continually manifesting
itself in the infinity of 'possible' things. This is done by .... 'descent' (nuzul) of the Absolute towards the
lower levels of Being ...

... According to Ibn Arabi,

a 'knower' ... (arif) ... Perfect man ... can, if he likes, affect any object by ... concentrating all
his spiritual energy upon it; he can even bring into existence a thing which is not actually
existent ... This extraordinary power is known as himmah, meaning a concentrated spiritual
energy ... [an] object ... created by himmah continues to exist only so long as the himmah
maintains it ... In brief, a 'knower' is ... endowed with the power of taskhir ...[Ibn Arabi says]...
A true "knowledge" does not allow himmah to be freely exercised. And the higher the
knowledge, the less possibility there is for a free exercise of himmah ...

... even the most perfect of all Apostles (akmal al-rusul), Muhammad, did not exercise himmah ... For,
being the highest 'knower', he knew better than anybody else that 'miracles' were, in truth, ineffective ...

... Ibn Arabi distinguishes between two kinds of taskhir.

One ... is called 'constraining by will' (taskhir bi-al-iradah). It refers to a descending order of taskhir,
in which a higher being constrains a lower ...
the second is an ascending order of taskhir, in which a lower being ... constrains a higher being. ...
the higher being is constrained by the ... state in which the lower being is found. It is ... called
'constraining by the state (or situation)' (taskhir bi-al-hal). Here the 'constraining' occurs by the ...
fact that the lower and the higher happen to be in a certain relationship with each other.

... Al-Qashani ...[says]...

... all the modes of the archetypes are things that have been known to God (from eternity),
permanently fixed in potentiality, and God brings them out to actuality incessantly and
perpetually ... He goes on transforming the possibilities (isti dadat, lit. 'preparednesses') that
have been there from the beginningless past and that are (tehrefore) essentially uncreated, into
infinite possibilities that are actually created. Thus everything is in the state of ascending
[ascent (taraqqi)] at this very moment because it is perpetually receiving the endlessly
renewed ontonlogical (wujudiyah) Divine self-manifestations, and at every self-manifestation
the thing goes on increasing in its receptivity for another (i.e., the next) self-manifestation. ...

... The world in its entirety is perpetually changing. And every thing (in the world) is changing
in itself from moment to moment. Thus every thing becomes determined at every moment
with a new determination which is different form that with which it was determined a moment
ago. ... Thus the Absolute reveals itself perpetually in these successive self-manifestations,
while the world is perpetually being lost due to its annihilation at every moment and its
renewed birth at the next moment. ... But (ordinary) people do not know the reality of this
phenomenon ...

... In this world-view ... of Ibn Arabi ... nothing remains static; the world in its entirety ... transforms itself
kaleidoscopically from moment to moment, and yet all these movements of self-development are the
'ascending' movements of the things toward the Absolute-One, precisely because they are the 'descending'
self-expression of the Absolute-One. ... The 'new creation' he speaks of in ...[his book Fusus]... concerns
the concrete things of the sensible world ...[and]... not the permanent archetypes [themselves] ... Thus in
Ibn Arabi's thought, everything in the world (and therefore the world itself) is constantly changing, but
underlying this universal flux of changing things there is Something eternally unchanging. ... The Descent
is followed by its reversal, that is, Ascent. ... thus the whole process of creation forms a huge ontological
circle in which there is in reality neither an initial point nor a final point. ... the whole circle ... is a trans-
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temporal or a-temporal phenomenon. ... Everything is an occurence in an Eternal Now ...".

 

 According to an Islamic esotericism web page [[ my comments are set off by ]]:

"... Ibn Arabi saw the cosmos as being ruled by an invisible spiritual hierarchy, consisting of

the Supreme Pole (Qutb),
[[ The graded multivector structure of the Cl(8) Clifford algebra is1 8 28 56 70 56 28 8 1 The
grade-0 1 is the scalar. ]]

the two imams;
[[ The Cl(N) Clifford algebra has 2^N dimensions, and for even N there are two mirror-image
half-spinors. The Clifford product of a vector by a multivector is in some sense an extension
of the set-theoretic XOR from sets and subsets (for which it describes binary distinctions) to
vector spaces and subspaces. ]]

the four "pillars" (awtad) governing the four cardinal points,
[[ The Cl(2) Clifford algebra Quaternions with basis {1,i,j,k} are a subspace of the Octionions
with basis {1,i,j,k,E,I,J,K}. ]]

the seven "substitutes" (abdal) ruling over each of the climates or geographical regions;
[[ There are 7 imaginary Octonions {i,j,k,E,I,J,K}. ]]

the twelve chiefs (nuqaba) ruling the twelve signs of the Zodiac, and
[[ The 12 signs of the Western Zodiac are related to the 28 signs of the Eastern Zodiac by the
ratio 3 to 7. The Cl(8) Clifford algebra has a 28-dimensional bivector Lie algebra which, after
factoring out a 16-dimensional subalgebra, is seen to contain the 12-dimensional Standard
Model SU(3)xSU(2)xU(1) Lie algebra. ]]

the eight nobles (nujaba) corresponding to the eight heavenly spheres.
[[ The Cl(8) Clifford algebra has an 8-dimensional Octonionic vector space and two mirror-
image 8-dimensional Octonionic half-spinorspaces, all three of which are isomorphic by
Triality. ]]

... Ibn Arabi also refers to a succession of worlds or planes of existence. These are called the
Hadarat or five "Presences" (sing. Hadra),

[[ The first 5 even-dimensional Clifford algebras Cl(2N)

2N               Graded                     Total          Algebra
                Structure                 Dimension       Structure
                                                       (depends on signature)

0                   1                   2^0 =   1= 1x1  (Real numbers)

2               1   2   1               2^2 =   4= 2x2  (Quaternions
                                                       or 2x2 real matrices)
4           1   4   6   4   1           2^4 =  16= 4x4  (2x2 Quat matrice
                                                       or 4x4 real matrices)
6       1   6  15  20  15   6   1       2^6 =  64= 8x8  (4x4 Quat matrices
                                                       or 8x8 real matrices)
8   1   8  28  56  70  56  28   8   1   2^8 = 256=16x16 (8x8 Quat matrices 
                                                       or 16x16 real matrices)

include the Cl(8) fundamental component of Cl(8N) and the D0 to D4 Lie
algebras with dimensions 0, 1, 6, 15, and 28.

Also, there are five known Fermat Primes (2^k + 1):

2^1 + 1 = 2 + 1 = 3
2^2 + 1 = 4 + 1 = 5
2^4 + 1 = 16 + 1 = 17

http://www.kheper.net/topics/Islamic_esotericism/Sufism/Ibn_Arabi-worlds.htm
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2^8 + 1 = 256 + 1 = 257
2^16 + 1 = 65,536 + 1 = 65,537. ]]

perhaps because of the Divine Presence in each one, or the five Descents (tanazzulut) or
Worlds (alam). Although there are always five levels, there is some difference in detail
between the different interpretations, and the levels are usually given different names as well;
so in fact more than five are referred to [see e.g. Henry Corbin, Creative Imagination in the
Sufism of Ibn Arabi, pp. 225, 260-61]. ...".

 

According to a web page on Ibn 'Arabi and the Mystical Journey: A First Attempt to Understand Ibn 'Arabi's The
Journey to the Lord of Power by John G. Sullivan Department of Philosophy Elon College prepared as part of NEH
1999 Summer Seminar for College Teachers on "The Literature of Islamic Mysticism" held at the University of North
Carolina at Chapel Hill [[ my comments are set off by ]]:

"... Ibn 'Arabi speaks of three basic sources of knowing -- prophetic reports, rational investigation, and
unveiling (a knowing from the heart with strong ties to imagination). Some modern religious sensibilities
might rate "knowing through reports" as lowest and either rational investigation or unveiling as higher (as
both of the latter appeal to some form of experience). For Ibn 'Arabi, on the contrary, prophetic revelation
is the strongest and most solid yet he believes we need both rational investigation and unveiling to have
complete knowing of that which the Prophet reveals to us. ...

... Ibn 'Arabi speaks of the two categories of the names of God -- correlated with the "two hands of God."

The left hand tends to dispersion, ignorance, darkness (at least in a sense). More positively it
reminds us that we do not know God (tanzih) -- stressing incomparability. So that the rational
investigation would be useful to hold that aspect.
The right hand would tend to unity and self-awareness -- stressing what is similar (tashbih). ...

[[ Compare mirror image half-spinors and 
the Taoist idea of
left-handed
    __
|__|__
 __|  |
         
and 
right-handed
__
__|__|
| |__
         
swastikas that represent expansion and contraction
(somewhat like breathing). ]]

... The "qutb" or axis or pivot is the highest station in the Sufi hierarchy. "The qutb is directly responsible
for the welfare of the entire world. The qutb is said to be the spiritual successor of Muhammad."
(Glossary, Journey to the Lord of Power, p.114) All that has been seen before is, Ibn 'Arabi says, from the
world of the left hand. From this station onward, we witness the world of the right hand "and this is the
place of the heart." (43) As mentioned above, consider the right hand as representing mercy and unity; the
left as representing punishment and separation. From hereon, we more and more realize the unity
perspective of the qutb and the mercy flowing from it. .... the qutb harmonizes both aspects ... the
incomparableness of the Divine (tanzih) and the similarity of the Divine (tashbih), being able to hold both
the universal perspective of timelessness and the "moving image of eternity" in which humans dwell. ...

... Appendix II: 'Arabi's Cosmic Order using 28 letters of alphabet (from William Chittick Self-Disclosure
of God, pp. xxix-xxxii )

[[ The Cl(8) Clifford algebra has a 28-dimensional bivector Lie algebra. ]]

http://www.unc.edu/depts/sufilit/AL-ARABI.htm
http://www.unc.edu/depts/sufilit/AL-ARABI.htm
http://www.unc.edu/depts/sufilit/AL-ARABI.htm
http://www.unc.edu/depts/sufilit/AL-ARABI.htm
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The Intellective World

1. Hamza -- the First Intellect (Highest Pen)
2. Ha' -- Universal Soul (Preserved Tablet)
3. 'Ayn -- nonmanifest Nature -- what underlies the "four natures" -- (heat and cold) +
(dry and wet)
4. Ha' (dot below H) -- the Last or Dust Substance (Prime Matter) -- like nature,
remains unknown except through traces -- fills the Void and is underlying
matter/potential of everything in universe except Intellect and Soul

Higher Realm of Imagination

5. Ghayn -- The All Body, the Manifest -- a corporeal substance from which every
corporeal and imaginal body is shaped and formed.
6. Kha -- Shape, the Wise -- through shape, the bodily things of the universe become
distinct from one another
7. Qaf -- the Throne, the All-Encompassing -- mentioned in Qu'ran (20:5) as where the
All Merciful sat. First bodily thing that assumes a specific shape. Encompasses the
entire manifest universe including world of imagination.
8. Kaf -- the Footstool, the Grateful -- the first imaginal thing -- locus of where God lets
down his "two feet" which are the foot of mercy and the foot of mercy mixed with
wrath. Above footstool, only mercy -- Footstool embraces the heavens and the earth
(2:255) -- the manifestation of cosmos demands good and evil, suffering and happiness,
commands and prohibitions. "True gratitude [is] possible only after this division, . . .
true gratitude [recognizes and accepts] God's mercy and guidance and [thanks] Him in
every state, whether we consider the state beneficial or harmful." Self -Disclosure of
God, xxx)

Bodily World starts here with the Celestial Spheres

9. Jim -- the starless sphere -- the black satin sphere, the Independent -- free of the
specific stars or planets that designate the lower spheres. (In Dante, the Primum Mobile
-- source of motion)

[Paradise is located here between the starless sphere and the sphere of fixed stars]
10. Shin -- sphere of fixed stars, the Determiner. The twelve constellations of the zodiac
appear here and this sphere can be divided into the twenty-eight waystations of the
moon. This disequilibrium 12/28 = 6/14 = 3/7 drives the constant movement and
change in the lower realms.
11. Ya -- the [7th] or highest heaven -- the Lord -- Saturn (Saturday) -- Abraham
12. Dad (dot under D) -- [6th heaven] -- the Knowing -- Jupiter (Thursday) -- Moses
13. Lam -- the [5th heaven] -- the Subjugating -- Mars (Tuesday) -- Aaron
14. Nun -- the [4th heaven] -- Light -- holds a central spot in bodily/imaginative worlds
SUN (Sunday) -- Idris (Enoch)
15. Ra' -- the [3rd heaven] -- Form-giver -- Venus (Friday) -- Joseph
16. Ta' (dot under T) -- the [2nd heaven] -- Enumerator Mercury (Wed.) -- Jesus
17. Dal -- the [1st or lowest heaven] -- Clarifier Moon (Monday) -- Adam

[[ The 7 heavens correspond to the 7 real Clifford algebras between Cl(0) and
Cl(8) that describe the possible structures of the 8-fold periodicity tensor
factorization of Cl(N) for large N.

They also correspond to the 7 different independent E8 lattices. There is a natural
8th lattice that is dependent, so each Cl(8) in a tensor product

Cl(8N) = Cl(8) (x) ...n times tensor... (x) Cl(8)
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can be written in 7 different ways, isomorphic to the 7 imaginary Octonions
i,j,k,E,I,J,K plus one additional way corresponding to the 8th E8 lattice, which
corresponds to 1. Denote those 8 E8 lattices by iE8,jE8,kE8,EE8,IE8,JE8,KE8
and 1E8. Then each Cl(8) can be written with lattice structure in 8 ways

Cl(81E8)
Cl(8iE8)
Cl(8jE8)
Cl(8kE8)
Cl(8EE8)
Cl(8IE8)
Cl(8JE8)
Cl(8KE8)

so that there are effectively 8 ways that you can "break down" a given Cl(8) into
an E8 lattice structure and if you look at

Cl(8N) = Cl(8) (x) ...n times tensor... (x) Cl(8)

there are 8^N ways (8 for each Cl(8)) that you can break it down into E8 lattice
structures.

(Compare the construction of a String Theory containing Gravity and the
Standard Model.)

Now, based on the octonionic structure of the 8-dim vector space, if you
subdivide its E8 lattices into smaller sub-lattices where the links are shorter, you
see that you can get a fractal self-similar nesting into smaller and smaller lattice
structures, like Onar Aam described, sort of like this image 

taken from the paper of Battaner at astro-ph/9801276. By doing that, you see that
Cl(8) can not only be the basis of a nesting of larger and larger superstructures,
but also that Cl(8) can be subdivided into a nesting of smaller and smaller
substructures, so that Cl(8) is the key structure of nested super and sub-systems.

http://xxx.lanl.gov/abs/astro-ph/9801276
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]]

The Elemental Globes -- pictured as four concentric globes within the influence of moon

18. Ta' -- the fire -- the Gripper [The 4 elements can be seen as giving
19. Za' -- the air -- the Alive rise to the progeny or kinds of beings
20. Sin -- the water -- the Life-giver in the spiritual (though less than God),
21. Sad -- the earth -- the Death-giver. in the imaginal and in the bodily worlds.]

The Progeny -- children of the fathers (celestial spheres) and mothers (the 4 elements)

22. Za' (dot under Z) minerals -- the Exalted the Spirituals
23. Tha' -- plants -- the All-Provider
25. Fa' -- the angels (made of light) -- the Strong
24. Dhal -- animals -- the Abaser
26. Ba' -- the jinn (made of fire) -- the Subtle
27. Mim -- human beings (made of clay) -- the All-Comprehensive
28. Waw -- the levels, stations -- the Uplifter of degrees ...".

 

According to an Ibn Arabi Society web page:

"... The Occult Tradition of the Tarot in Tangency with Ibn 'Arabi's Life and Teachings by Jereer El-
Moor. ... the author reviews the known facts of the history of playing cards (and the related history of the
Tarot). He sets out to present "a credible case for regarding the Tarot as of Near Eastern provenance", and
gives a personal view of its interpretation through the centuries. In the second part he goes on to interpret
one of the trumps in the light of Ibn 'Arabi's 'Anqa' mughrib. ...".

[[ The structure of the 78 cards of Tarot are closely related to the structure of the Cl(8)
Clifford algebra. For example, the 52-card subset of the 78 Tarot cards naturally corresponds
to the 8 vectors plus the 28 D4 bivectors plus the 8+8 spinors. ]]

 

Kent Palmer, in e-mail correspondence, said:

"... With respect to Quran the numbers just don't work out directly. The place where the trigrams appear
the number eight is not mentioned. ... The trigrams are in the Quran definitely. ... the references to Ilm al
Raml are in doubtful hadith. ... The evidences for the I Ching are in the coherences of the structure of the
book ...

... in ... the relation between Arabic and Ancient Egyptian ... Maat is like Maut. So Truth is like Death ...

... we will step out into a place where the rainbow descends to earth. We will be lost in the wonder of ...
the rainbow of fate ......"

[[ The hieroglyph for Maat (meaning truth, justice, and order) is an ostrich feather because the
god Thoth would judge the fate of each deceased Egyptian by weighing the heart against an
ostrich feather (Maat), so Truth was indeed what determined the judgment faced at death. ]]

 

 

http://www.ibnarabisociety.org/IbnArabi.html#articles
http://dialog.net:85/kent_palmer.html
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Ibn Arabi and Sufi Islam

 

According to an Ibn Arabi Society web page:

"... Muhammad Ibn Arabi is one of the world's great spiritual teachers. Known as Muhyiddin (the
Revivifier of Religion) and the Shaykh al-Akbar (the Greatest Master), he was born in 1165 AD into the
Moorish culture of Andalusian Spain, the center of an extraordinary flourishing and cross-fertilization of
Jewish, Christian and Islamic thought, through which the major scientific and philosophical works of
antiquity were transmitted to Northern Europe. Ibn Arabi's spiritual attainments were evident from an
early age, and he was renowned for his great visionary capacity as well as being a superlative teacher. He
travelled extensively in the Islamic world and died in Damascus in 1240 AD. ...".

Although Ibn Arabi was Sunni, his work transcends Islamic sectarian boundaries. For example, according to a web
page of Ted Thornton:

"... Ruhollah Khomeini was the first Muslim cleric in modern times to create an Islamic government based
solely on his personal conception of what such a government should entail.  ... Khomeini was descended
from the Mussavi Sayyeds, a family tracing its lineage from the Prophet Muhammad through the Shiite
seventh imam, Musa al-Kazem.  Khomeini's father, Mustapha, a well-known clergyman in Iran, was
murdered seven months after Ruhollah's birth.  His mother died when he was 16.  Ruhollah's education
reflected a strong Persian dualist outlook on the world:  a tendency to draw sharp boundaries between the
worlds of light and darkness, between black and white, between haq ("truth") and batel ("falsehood"). 
This approach to the world, under girded by a traditional Iranian Shia conviction that the world is unsafe
for Shiites, that neither the Prophet Muhammad, his family, nor any of the twelve Shia imams died a
natural death ("We are either poisoned or killed."), contributed to the construction within Khomeini of the
uncompromising personality of one who feels relentlessly persecuted.  Growing up intelligent and
introverted in a climate where the religious establishment was losing ground in the face of modernist
secular challenges, Khomeini took refuge in mysticism, especially in the works of Ibn Arabi and Rumi
[1207-1273] and their notion of the "Perfect Man" who will guide society from multiplicity to unity, from
blasphemy to faith and from corruption to a life of absolute perfection.  ... On June 5,1963, Khomeini was
arrested by SAVAK, the Shah's secret police.  Ten months later, in April, 1964, he was released
unrepentant.  This led the Shah in November, 1964 to send him into exile, first to Turkey, then in October,
1965, to the holy Shia city of Najaf in Iraq, burial place of the fourth caliph and first Shia Imam Ali (the
tomb is located four miles from Kufa where Ali was felled by Kharijite assassins in 661).  Khomeini
moved to Paris in October, 1978. Throughout 1978, demonstrations against the Shah's regime took place in
Iran. Ailing from cancer, the Shah departed Iran on January 16, 1979.  Two weeks later, Khomeini's
supporters recalled him from exile in Paris, and on February 1, 1979, he returned to construct his
revolutionary "reign of virtue" according to his principle of the velayet e-faqih ("vice regency of the
theologian").  Iran became a pure theocracy ... [By 2003,] Khomeini's own grandson, Sayyid Hussein
Khomeini, ... from his home in Baghdad, described the American invasion of Iraq as a "liberation," and
said that people in the region welcomed freedom wherever it came from, even a country which his
grandfather had dubbed "the Great Satan." He predicted that unless reforms occurred in Iran, there would
be an exodus of Shia scholars from Qom to Najaf, one of the major centers of Shiite learning in Iraq and
the burial place of the Shia Imam Ali. ...".

Therefore, I like to see the work of Ibn Arabi as useful for all humans.

 

 

According to the book Sufism and Taoism, by Toshihiko Izutsu (California 1983):

http://www.ibnarabisociety.org/IbnArabi.html
http://www.nmhschool.org/tthornton/mehistorydatabase/ayatollah_ruhollah_khomeini.htm
http://www.nmhschool.org/tthornton/mehistorydatabase/ayatollah_ruhollah_khomeini.htm
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"... Ibn Arabi remarks that 'the mystery of qadar is one of the highest knowledges, which God grants only
to (a small number of) men who are privileged with a perfect mystical intuition'. If a man happens to
obain the true knowldege of qadar, the knowledge surely brings him a perfect peace of mind and an
intolerable pain at the same time.

The unusual peace of mind arises from the consciousness that everything in the world occurs as it
has been determined from eternity. ... Instead of struggling in vain for obtaining what is not in his
capacity, he will be happy ...
He must be tormented, on the other hand, by an intense pain at the sight of all the so-called
'injustices', 'evils', and 'sufferings' that reign rampant around him, being keenly conscious that it is
not in his 'preparedness' to remove them from the world. ...".
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Tony Smith's Home Page | FRAMES VERSION OF THIS PAGE |

VoDou Physics and 130 GeV Truth Quark

My D4-D5-E6-E7-E8 VoDou Physics Model meets Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e.,
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is possible
logically to lay down such strongly determined laws that within these laws only rationally completely determined

constants occur (not constants, therefore, whose numerical value could be changed without destroying the
theory). ...".

Here is an Introduction to VoDou Physics. 

Here are SESAPS 2002 and a December 2001 overview of D4-D5-E6-E7-E8 VoDou Physics and Fermion Masses,
including Quark Masses and the Proton/Electron Mass Ratio.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

Here are 26-dim Strings as Quantum Theory, 27-dim M-theory of Timelike Brane-Universes, and 28-dim F-theory of
Spacelike Brane-Universes.

My D4-D5-E6-E7-E8 VoDou Physics model is based on Clifford algebras. 
Here is a brief rough outline of how it works 
(ignoring subtleties such as signature etc):

Consider any arbitrary real Clifford algebra Cl(N),
where N is the (arbitrary) dimension of the vector space.
No matter how large is N 
(by going to a larger N, you can assume that N is divisble by 8) 
it can, by the periodicity theorem, be factored into the tensor product

Cl(N) = Cl(8) x...( N/8 times )...x Cl(8)

which is the basis for construction of 
a real hyperfinite II1 von Neumann algebra factor.
Therefore,
I use Cl(8) as building blocks of the physics model.
Since Cl(8) has the structure of the VoDou divination method IFA, 
I call the model VoDou Physics. 

Cl(8) is 2^8 = 16x16 = 256-dimensional, and has graded structure

1   8   28   56   70   56   28   8   1

The first 8 is the vector space;

the first 28 is the bivector Spin(8) Lie algebra;

the spinors are 16-dimensional,
and break down into two mirror-image 8-dim half-spinors.

These things fit together in a natural way 
to form a Lagrangian over 8-dim spacetime:

Integral over vector space of bivector/covariant derivative term
                            and spinor/Dirac operator term

Note that all these parts, including the spinors and Dirac operator,
are natural parts of the Clifford algebra and are NOT ad hoc
additions-put-in-by-hand.

http://www.daedalus.amacad.org/issues/winter2002/Wilczek.pdf
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The 8-dim spacetime breaks down into
4-dim Physical SpaceTime that looks topologically like S1 x S3
plus
4-dim Internal Symmetry Space that looks topologically like CP2.

The CP2 = SU(3) / U(2) is a representation space on
which the color SU(3) acts globally
and the electroweak U(2) = SU(2)xU(1) acts locally.

S1 x S3 Physical SpaceTime is 
the Shilov boundary of the bounded domain corresponding to
the symmetric space Spin(2,4)/Spin(1,3)xU(1) = SU(2,2) / SU(2)xU(2)
which has 8 real dimensions and 4 complex dimensions.
Its the symmetry is that
of the 15-dim conformal group Spin(2,4) = SU(2,2)
and you get Gravity and the Higgs mechanism 
by gauging the conformal group as
described by Mohapatra in section 14.6 of his book
Unification and Supersymmetry (2nd edition, Springer-Verlag 1992).

The 28 generators of Spin(8), 
after dimensional reduction of spacetime, are transformed into:

16  generators of U(2,2) = Spin(2,4)xU(1) where Spin(2,4) is
    the conformal group that gives Gravity, the Higgs mechanism, 
    and a comlex phase for particle propagators. 

12 generators of SU(3)xSU(2)xU(1) for the Standard Model, 
whose global group structure is discussed here. 

The gauge boson process is described in more detail on this web page.

More about the Clifford structure, 
including position-momentum duality, is HERE.

The most important calculation in my model, in my opinion,
is my calculation of the Truth quark mass prior to its discovery at Fermilab,
so that calculation of 130 GeV is in fact a prediction.

Fermilab analyses of the data state
that the Truth quark mass is about 170 GeV,
but
I think that their analyses are wrong and that a correct
analysis of the same data is consistent with
a Truth quark mass of about 130 GeV as my model predicted.

Details of my comparison of the data analyses are on
this web page and others to which it is linked. 
A version of that material is on the e-print archive 
as physics/0006041. 

As to the calculations themselves,
they are based on the D4-D5-E6-E7-E8 VoDou Physics model,
which is based on Clifford algebras, symmetric spaces,
and Shilov boundaries of bounded complex homogeneous domains.

A summary of my calculations is on this web page.

More explicit details of the Truth quark mass,
and other quark and lepton mass calculations, are on this web page. 

Here is a more visual outline of the Clifford Algebra Foundation of VoDou Physics:

                   Cl(8N) = 2^(8N) =                                
                                                                    
          = Cl(8)    x ...Ntimes... x   Cl(8)  = (2^8)^N            
                                                                    
2^8 = 256 =   16   x   16  = 1   8    28    56  70  56  28   8   1  
                                                                    
                                 4    16 = U(2,2) = Spin(2,4) x U(1)
   *-*      (8) + (8)                                               
                                 4    12 = SU(3) x SU(2) x U(1)     
*-* or *-* (8,8) + (8,8)                                            
                                                                    
   *-*   (8,8,8) + (8,8,8)                                          

http://arxiv.org/abs/physics/0006041
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D4                   D5              E6           E7      

  Spin(8)             Spin(10)                                
    28                 8 (+1+8)       16 (+1+16)    27 (+1+27)
                                     Generation-1             
  Gravity             SpaceTime       Fermions                
  16-U(4)                4               8          MacroSpace
                                     Generation-1     of      
 Standard Model      Internal Space  AntiFermions  Many-Worlds
12-SU(3)xSU(2)xU(1)      4               8                    

(The Lepton-Quark image to the above left is adapted from a Fermilab web page.)

The 24-cell shown above represents the 24 root vector gauge bosons of the 28-dimensional Spin(8) gauge group. The
dual 24-cell

represents:

First-generation electron; red, green, blue up quarks; red, green, blue down quarks, and neutrino, which are are
denoted by

First-generation positron; anti-red, anti-green, anti-blue up anti-quarks; anti-red, anti-green, anti-blue down anti-
quarks, and anti-neutrino, which are denoted by

8-dimensional Spacetime that reduces after dimensional reduction to
4-dimensional Physical SpaceTime, whose dimensions are denoted by

4-dimensional internal symmetry space, whose dimensions are denoted by

Together, the 24-cell plus its dual 24-cell correspond to the 48 root vector vertices of the 52-dimensional exceptional
Lie algebra F4., and F4 can be thought of as the Real Part of the 52+26 = 78-dimensional Lie algebra E6 of the D4-
D5-E6-E7-E8 VoDou Physics model.

http://www-ed.fnal.gov/projects/exhibits/searching/content_1_1_3.html
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Since my D4-D5-E6-E7-E8 Physics Model is based on the Cl(8) Clifford Algebra that is related to the 16x16 = 256
Odu of IFA, I think that my physics model is really in fact VoDou Physics, so I sometimes call it that.

I learned about Clifford Algebras from studying under David Finkelstein at Georgia Tech since around 1981. Both
David Finkelstein and I use the the Periodicity-8 tensor product Cl(N) = Cl(8) x ...N/8 times... x Cl(8)) in our physics
models. With respect to his model, David Finkelstein says "... An assembly with Clifford statistics we call a squad.
The Spinorial Chessboard shows how the dynamics, a large squad of chronons, can spontaneously break down into a
Maxwellian assembly of squads of 8 chronons each. Squads of 8 are special this way. ...". Also, see, for example, the
paper hep-th/0009086, Clifford Algebra as Quantum Language, by James Baugh, David Ritz Finkelstein, Andrei
Galiautdinov, and Heinrich Saller, and the paper by D. Finkelstein and E. Rodriguez, The quantum pentacle,
International Journal of Theoretical Physics 23, 887-894 (1984).

Here is the introduction to my May 2002 Cookeville Clifford Algebra talk.

In Phys. Lett. 149B (1984) 117, Green amd Schwarz showed superstring theory to be anomaly-free. Richard
Feynman said, in Davies and Brown, Superstrings, Cambridge 1988, pp. 194-195):

"... I do feel strongly that this is nonsense! ... I think all this superstring stuff is crazy and is in the wrong
direction. ... I don't like it that they're not calculating anything. ... why are the masses of the various particles
such as quarks what they are? All these numbers ... have no explanations in these string theories - absolutely

none! ... "

I have agreed with Feynman's opinion about superstrings as a model of physics of particles and forces in 4-
dimensional spacetime since 1984, when I began to construct a TOE (Theory Of Everything) physics model, the D4-
D5-E6-E7-E8 Physics Model, in which I can calculate particle masses and force strengths, including the

Truth Quark mass of 130 GeV.

The model can be formulated as a Feynman Checkerboard on a discrete HyperDiamond lattice spacetime with a
Many-Worlds Quantum Theory.

The Geometry of the Super Implicate Order, or MacroSpace, can be described at the Nearest Neighbor level by the 27-
complex-dimensional symmetric space E7 / E6xU(1), where String Theory in a 26-dimensional subspace can be used

to describe Sarfatti Back-Reaction and Quantum Consciousness.

http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://xxx.lanl.gov/abs/hep-th/0009086
http://xxx.lanl.gov/abs/hep-th/0009086
http://xxx.lanl.gov/abs/hep-th/0009086
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I sometimes use some other names for my VoDou Physics model:

D4-D5-E6 physics model, since E6 includes all the Fermion Particles and AntiParticles, the Gauge Bosons, and spacetime of Physical
SpaceTime plus Internal Symmetry Space;
D4-D5-E6-E7 physics model, since E7 includes a representation of the MacroSpace of ManyWorlds;
D4-D5-E6-E7-E8 physics model, since E8 includes both Geometric and Algebraic Structure of the MacroSpace of ManyWorlds, since the
E8 lattice represents unreduced 8-dim Lattice SpaceTime, since E6-E7-E8 can represent the three generations of Fermions, and since the
Lie algebra chain D4-D5-E6-E7-E8 terminates with E8;
HyperDiamond Feynman CheckerBoard model, describing the lattice structure of the model.

The Planck length is the fundamental lattice link scale in the D4-D5-E6-E7-E8 VoDou Physics model.

According to John C. Baez and S. Jay Olson in their paper at gr-qc/0201030:

"... Ng and van Dam have argued that quantum theory and general relativity give a lower bound delta L >
L^(1/3) L_P ^(2/3) on the uncertainty of any distance, where L is the distance to be measured and L_P is
the Planck length. Their idea is roughly that to minimize the position uncertainty of a freely falling
measuring device one must increase its mass, but if its mass becomes too large it will collapse to form a
black hole. ... Amelino-Camelia has gone even further, arguing that delta L > L^(1/2) L_P ^(1/2) ... Here
we show that one can go below the Ng-van Dam bound [ and the Amelino-Camelia bound ] by attaching
the measuring device to a massive elastic rod. ...

[ while the Ng-van Dam ] result was obtained by multiplying two independent lower bounds on delta L,
one from quantum mechanics and the other from general relativity, ours arises from an interplay between
competing effects. On the one hand, we wish to make the rod as heavy as possible to minimize the
quantum-mechanical spreading of its center of mass. To prevent it from becoming a black hole, we must
also make it very long. On the other hand, as it becomes longer, the zero-point fluctuations of its ends
increase, due to the relativistic limitations on its rigidity. We achieve the best result by making the rod just
a bit longer than its own Schwarzschild radius.

... Relativistic limitations on the rod's rigidity, together with the constraint that its length exceeds its
Schwarzschild radius, imply that zero-point fluctuations of the rod give an uncertainty delta L > L_P . ...".

Click here if you don't want any mathematics, but would like to see a Theatrical Version of
the Ideas.

Here is a More Detailed Outline

( Here is some History )

Start with the Standard Model.
Now add Gravity.
Try to Unify the Standard Model with Gravity.

Coleman-Mandula
Supergravity.
Superstrings.
The D4-D5-E6-E7-E8 VoDou Physics Model.

3x3 matrices and SL(3,O) = E6
Subtle Triality Supersymmetry.
Ultraviolet Finiteness and Renormalizability.

http://math.ucr.edu/home/baez/README.html
http://arxiv.org/gr-qc/0201030
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Dimensional Reduction of Spacetime.
HyperSpace.
Why is it a D4-D5-E6-E7-E8 Model?
Particle masses and Force Constants
What is a Shilov Boundary?
How do you Visualize the D4-D5-E6-E7-E8 Model?
MANY-WORLDS, Quantum Computing and the D4-D5-E6-E7-E8 Model.
D5 and SU(5) Grand Unification
Weinberg Angle
Effective IR and UV Cutoffs
Historical Precedents and Further Description.

Here is how my physics model developed from around 1971.
Here is how my physics model looked in 1992.
Here is SESAPS 2002.

Building Blocks - Geometry - Lagrangian
real hyperfinite II1 von Neumann algebra factor

Here is an Introduction to VoDou Physics.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

This Link goes to a Summary of Results of D4-D5-E6-E7-E8 model calculations of Particle Masses and Force
Strength Constants, some of which are shown in this chart:
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Here is how the mass ratios work:

the electron / Truth quark mass ratio is fixed, as are the mass ratios of all fundamental fermions;
the Truth - antiTruth quark pair mass corresponds to the sum of the masses of the weak bosons W+, W-, and
W0;
the W0 / Z0 mass ratio is fixed, and the sum of the masses of the weak bosons W+, W-, and Z0 corresponds to
the Vacuum Expectation Value of the Higgs scalar field that transforms the W0 into the Z0;
the Planck mass is a condensation of fermion-antifermion pairs, somewhat like a pion condensate;
the SU(5) LeptoQuark X-bosons have a Vacuum Expectation Value corresponding to a decoherence /
condensate below the Planck mass.

It is interesting that

the ratio of the sum of the masses of the weak bosons W+, W-, and W0 to the sum of the masses of the first
generation fermions is 259.031 GeV / 7.508 GeV = 34.5007

which is very close to

the ratio of the geometric part of the Weak Force Strength to the Electromagnetic Fine Structure Constant is 0.253477 /
( 1 / 137.03608 ) = 34.7355.
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Here are links to more details:
Details of that discrete 
HyperDiamond Feynman Checkerboard model, 
including calculation of particle masses 
and charges, or force strength constants, 
are in my 1997 paper 
From Sets to Quarks:
Deriving the Standard Model plus Gravitation 
from Simple Operations on Finite Sets.  
   Table of Contents: 
Chapter 1 - Introduction. 
Chapter 2 - From Sets to Clifford Algebras. 
 
                 MANY-WORLDS QUANTUM THEORY.  
 
Chapter 3 - Octonions and E8 lattices. 
Chapter 4 - E8 spacetime and particles. 
Chapter 5 - HyperDiamond Lattices. 
Chapter 6 - Spacetime and Internal Symmetry Space. 
Chapter 7 - Feynman Checkerboards. 
Chapter 8 - Charge = Amplitude to Emit Gauge Boson. 
Chapter 9 - Mass = Amplitude to Change Direction. 
Chapter 10 - Protons, Pions, and Physical Gravitons. 
Appendix A - Errata for Earlier Papers. 
References.
 
Details of the D4-D5-E6 physics model, 
which is substantially  a continuum spacetime/LaGrangian version 
of the HyperDiamond Feynman Checkerboard model,  
are given in hep-ph/9501252 
Gravity and the Standard Model from D4-D5-E6 Model 
using 3x3 Octonion Matrices. 
 
Another way to look at the continuum version of the D4-D4-E6 model 
is in terms of Octonion Creators and Annihilators. 
 
 

 
This is a more detailed rough outline, 
but without full technical details, of

the model and how I visualize it.
Here, I have not included technical references or 
references to credit who did what and when.  
They can be found in the other pages and papers 
dealing with the D4-D5-E6-E7-E8 model.  
 
In the early 1970s, just before the Standard Model 
was established, Armand Wyler noticed something: 
 
the electromagnetic fine structure constant 
seemed to be related to the ratios of volumes 
of bounded complex homogeneous domains 
and their Shilov boundaries.  
He did not give clear physical reasons for the 
relationship, and his results were dismissed 
by most physicists as mere coincidence.  
However, 
a few have followed his work with interest,  
such as Gustavo R. Gonzlez-Martin, who has written 
papers about the electromagnetic Fine Structure Constant 
and other things from a point of view similar to that of Wyler.  

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the

http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/quant-ph/9503009
http://prof.usb.ve/ggonzalm/invstg/pblc/public.htm
http://xxx.lanl.gov/abs/physics/0009051
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underlying Discrete Clifford algebra.
Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 

 

Start with the Standard Model.

  
 
The Standard Model has 3 basic parts:
 
1.  a spacetime 
    (You can think of spacetime as being 
     fundamentally a HyperDiamond Lattice, with the 
     continuous manifold being just a convenient 
     way to think of it for doing calculations 
     involving calculus, Lie groups, and such things.
     As a Planck Scale Lattice, it violates Lorentz
     Invariance at the Planck Scale.); 
 
2.  fermion particles and antiparticles, 
    such as electrons and quarks, that 
    roughly speaking are the matter in the model  
    (You can think of them as being things located 
     at points in the spacetime, 
     or vertices of the spacetime lattice); and 
 
3.  gauge bosons, 
    or particles that carry the forces between particles 
    (You can think of them as being "located" on 
     lines in spacetime connecting the particles 
     that are acting on each other, 
     or as being on links of the spacetime lattice).  
 
The gauge group of a given force is the symmetry group 
of the gauge bosons that carry the given force.  
 
The Standard Model is made by taking the total gauge group 
to be the Cartesian product of the 3 gauge groups 
of the 3 forces
(electromagnetic, weak, and color).  
 
In the Standard Model, 
there is NO FUNDAMENTAL RELATION among the three parts.  
 
The spacetime, fermion particles and antiparticles, 
and gauge bosons are just put in by hand, so to speak.  

Paul Langacker, in hep-ph/0304186, says: "... The structure of the standard model is concisely summarized,
including the standard model Lagrangian, spontaneous symmetry breaking, the reexpression of the Lagrangian in terms
of mass eigenstates after symmetry breaking, and the gauge interactions. The problems of the standard model are
described. ...".

 

 

Now add Gravity.

 
Since Gravity can be formulated in terms of curvature of spacetime, 
the force of Gravity 
DOES have a FUNDAMENTAL RELATION to spacetime. 
 

http://xxx.lanl.gov/abs/hep-ph/0304186
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Try to Unify the Standard Model with Gravity.

 
Physicists tried to combine Gravity 
with the Standard Model by treating Gravity 
like the other forces, that is, 
as a force described by a gauge group.
 
Their choice of gauge group for Gravity was 
the 10-dimensional Poincare group of 
spacetime translations (4-dim), 
spacetime rotations (3-dim), and 
spacetime Lorentz boosts (3-dim).  
 
HOWEVER, the models whose unified simple Lie gauge group 
contained the Cartesian product of the Poincare group 
and the groups of the Standard Model 
did not work well mathematically,
and soon 
there was a theorem (Coleman-Mandula) saying that 
there is NO WAY you can make a Cartesian product of 
the Poincare group and the Standard Model groups 
into a single simple unified Lie gauge group of 
a mathematically consistent gauge field theory 
over a 4-dimensional spacetime.  
 

 

Supergravity.

 
Physicists did not just give up, they tried another way: 
 
SUPERGRAVITY.  
 
It avoided the Coleman-Mandula problem 
by using Lie Superalgebras of Lie Supergroups 
instead of Lie algebras of Lie groups. 
 
Lie superalgebras are not simple Lie algebras, 
but are combinations of two Lie algebras, 
one of which is "bosonic" and the other "fermionic", 
and defining their interactions with each other by using a 
SUPERSYMMETRY between fermions and bosons.  

The bosonic sector of the Lie Superalgebra should contain 
both 
the Lie algebra of the total Standard Model Lie group 
and 
a Lie algebra for gravity.  
 
After playing around some, physicists realized that 
the best Lie algebra for Supergravity theories 
was not the 10-dim Poincare group, 
 
but was the 10-dim deSitter group Spin(5), 
or its noncompact version Spin(2,3).  
 
Spin(5) is the covering group of 5-dim rotations, 
and is 
equal to 10-dim group Sp(2) related 
to 2x2 matrices of quaternions.  
 
Supergravity was very good because now gravity 
was included, and there was a direct relation 
between at leat one force and spacetime.  
 
BUT AGAIN, A MATHEMATICAL PROBLEM CAME UP:
You could classify all the Lie Superalgebras, 
and see which ones 
had Spin(5)=Sp(2) for gravity.  
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The ones that worked had SO(N) as the other bosonic part. 
SO(N) is the group of N-dim rotations.  
 
Therefore, you could write down the equations 
for the theory with one bosonic part SO(N) 
and another bosonic part Spin(5)=Sp(2). 

Such Lie Superalgebras were called 
OrthoSymplectic osp(N,2).
 
You would get gravity just fine from 
the bosonic part Spin(5)=Sp(2), 
 
BUT you had to decide which N to use for SO(N) 
and how to get the Standard Model groups 
from the other bosonic part SO(N).  
 
The mathematics of the model clearly showed 
that the mathematically nicest N was N=8, 
so that the other bosonic part should be SO(8), 
BECAUSE OF THE OCTONIONIC STRUCTURE OF SO(8).
 
This N=8 Supergravity was also called 
11-dimensional Supergravity, because
it could be formulated in 11-dimensional spacetime.  
Since 11 = 4+7, 
our physical 4-dimensional spacetime 
could be seen as the result of compactifying, 
or curling up into very small things, 
the other 7-dimensions of 11-dim spacetime.  
Since the compactified 7-dim things could 
be thought of as 7-dimensional spheres, 
and 
since 7-dim spheres have a Malcev algebra 
structure that is related to the Lie algebra of SO(8) 
and 
since the 7-dim sphere lives in 8-dim Octonion space 
and is parallelizable by the 7-dim imaginary Octonions, 
the underlying beauty of Supergravity is 
DUE TO OCTONIONIC STRUCTURE.  
 
HOWEVER, 
the Supergravity model was constructed 
using Lie Superalgebras 
in such a way 
that 
SO(8) (interpreted that way) WAS NOT BIG ENOUGH TO 
INCLUDE THE STANDARD MODEL GROUPS SU(3)xSU(2)xU(1).  
 
There was also another problem with Supergravity: 
 
The Supersymmetry of Supergravity was a naive 
1-1 correspondence between fermions and bosons, 
which said 
 
"For every fermion there is a corresponding boson, 
and vice versa."  
 
SUCH NAIVE SUPERSYMMETRY HAS NEVER BEEN OBSERVED: 
 
The fermions - neutrinos, electrons, quarks 
ARE NOT 
in 1-1 correspondence with 
the gauge bosons - photon, weak bosons, gluons, gravitons.  

Burton Richter, of SLAC, says (in hep-ex/0001012): "... The sociologists of science would say that our
theories are "socially constructed." That is certainly true initially but our theoretical models are
continually tested and the "social constructs" that don't pass are discarded; though sometimes it takes a
long time. ... While the standard model has withstood all experimental tests, we know that it is only a low-
energy (a few hundred GeV) approximation to a better model. The most popular candidate to be the
successor to the plain vanilla standard model is supersymmetry. ... To the experimenters I would say that
supersymmetry is a pure "social construct" with no supporting evidence despite many years of
effort. It is okay to continue looking for supersymmetry as long as it doesn't seriously interfere with real
work (top, Higgs, neutrinos, etc.). ...".

http://www.slac.stanford.edu/highlighted.html
http://xxx.lanl.gov/abs/hep-ex/0001012
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The D4-D5-E6-E7-E8 VoDou Physics model has a subtle triality supersymmetry that is consistent with
experiment and useful in theory.

 

 

Superstrings.

 
Although Supergravity had fatal flaws, 
it had a nice underlying OCTONIONIC unity, 
so the question was 
How to use it as a basis for a better model? 
 
Most physicists decided to:
 
1.  Keep NAIVE 1-1 fermion-boson supersymmetry; 
 
2.  Give up SO(8) as a gauge group; 
 
3.  Generalize point-particle Spin(5)=Sp(2) gravity 
    to gravity based on String theory, the theory of 
    vibrating strings in N-dim spacetime.   
 
Why vibrating strings? 
In the conventional quantum mechanics courses 
of the early education of most physicists, 
they are drilled to think of the example of 
the 1-dim harmonic oscillator - the vibrating string - 
as the fundamental model in terms of which 
physics theories should be visualized.  
 
The result was Superstring theory.  
 
Perturbative superstring theory can be formulated 
in terms of 1-dimensional strings, 
but 
dualities in superstring theory can map perturbative string states 
into non-perturbative states.  Non-perturbative states can 
correspond to p-dimensional membranes, called p-branes, 
rather than 1-dimensional strings, so: 
 
Duality forces superstring theory to include p-branes.   
 
Since the resulting theory contains membranes 
it is now usually termed M-theory.  
 
The most elegant M-theory is 11-dimensional M-theory, 
which is closely related to 11-dimensional supergravity. 
 
As Bergman has pointed out, 
"... the behavior of string theory at high temperature 
and high longitudinal boosts, combined with ... p-branes ... , 
point to ... reformulation of strings, as well as p-branes, 
as composits of bits. ..."
 
If the bits are thought of as pointlike 0-branes, then, 
in view of the "... precise equivalence between 
uncompactified eleven dimensional M-theory and 
the N = infinity limit of the supersymmetric 
matrix quantum mechanics describing D0-branes ..."
conjectured by Banks, Fischer, Shenker, and Susskind, 
11-dimensional M-theory can be taken to mean M(atrix)-theory 
as well as M(embrane)-theory. 
 
Following Bergman, we see that at high energies 
strings and p-branes break down into points, 
so what we have is fundamentally a theory of pointlike bits, 
of which strings and p-branes are only one low-temperature limit. 
 
As Bergman says, the ".. main drawback of the string-bit models 
is that there are so many of them.  ... it is not clear yet 

http://xxx.lanl.gov/abs/hep-th/9606039
http://xxx.lanl.gov/abs/hep-th/9610043
http://xxx.lanl.gov/abs/hep-th/9606039
http://xxx.lanl.gov/abs/hep-th/9606039
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whether there is a unique superstring-bit model." 
 
To construct a unique low-temperature model from 
the high-temperature bit theory, 
I propose to 
start with a bunch of bits
and then 
use the octonionic symmetries of 11-dimensional M-theory 
as the basis for a theory of interaction among bits, 
with the bits acting somewhat like the nodes of a spin network. 
 
The result: 
the D4-D5-E6-E7-E8 physics model emerges from the bits 
just as it does from the points of 
Simplex Physics above the Planck Energy 
which is similar to its emergence 
from the arrows of quantum set theory 
and from the structure of Metaclifford algebras. 
 
In my opinion:
supergravity in 11 dimensions;   
superstring theory in 10 dimensions; and 
M-theory in 11-dimensions 
all have some nice features (mostly due to octonionic structures) 
but all have the fatal flaw of NAIVE 1-1 fermion-boson supersymmetry 
that has NEVER been observed experimentally, 
while 
the D4-D5-E6-E7-E8 physics model not only has nice octonion structure, 
its subtle triality supersymmetry IS consistent with experiments. 
 
However, 
String Theory in 26 dimensions is useful,
not in its conventional interpretation,
but as a model of dynamics in the MacroSpace of Many-Worlds. 
 
 

 

The D4-D5-E6-E7-E8 VoDou Physics Model

 
I did NOT go from Supergravity to Superstring theory.  
 
I decided to go from Supergravity as follows: 
 
1.  Give up NAIVE 1-1 fermion-boson supersymmetry; 
 
2.  Keep SO(8) as a gauge group with Octonionic structure; 
 
3.  Give up Lie superalgebras and try to put 
    gravity into the SO(8).  
 
To get everything from SO(8), 
recall that the finite (Weyl group) reflection group 
that generates SO(8) is the group of the 
4-dimensional 24-cell.  
 

 
SO(8) has 28 generators:  
      24 for each vertex of the 24-cell
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plus   4 for the dimensions of the 4-dim space of the 24-cell.  
 
I let the 28 generators of SO(8) be the 
generators of the gauge bosons:  
 
8+3+1 = 12 of them for the Standard Model, 
whose global group structure is discussed here; 
 
the other 16 for a U(4), 
which contains 15-dim SU(4)=Spin(6),
which contains 10-dim Spin(5)=Sp(2) for gravity.  
The part of the U(4) not used for gravity 
gives the Higgs mechanism and a complex phase for 
quantum propagators.  
 
If the 28-dim adjoint representation of SO(8) 
gives the gauge bosons, then 
 
WHAT GIVES SPACETIME?  
 
SO(8) has an 8-dim vector representation, 
as the 8-dim space on which the rotations act.  
I let that space be an 8-dimensional spacetime.  
 
Next, 
 
WHAT GIVES FERMION PARTICLES AND ANTIPARTICLES? 
 
Fermions should come from spinor representations, 
but SO(8) has no spinor representations, 
 
BUT its 2-fold covering group Spin(8) 
DOES have TWO 8-dim half-spinor representations, 
 
so I let one be 8 fermion particles 
 
and the other be 8 fermion anti-particles.  
 
 
In the D4-D5-E6-E7-E8 model, fermion masses can be calculated. 
 
The tree-level constituent Truth Quark mass is 130 GeV.   

The overall structure of the D4-D5-E6-E7-E8 model 
involves Clifford Algebras and Conformal structures. 

 
 
 

Subtle Triality Supersymmetry:

 
Here is the Dynkin diagram for Spin(8).  
Each vertex represents a representation of Spin(8), 
with the center vertex (Spin(8)) corresponding 
to the 28-dimensional adjoint representation 
that I identified with gauge bosons.  
 

 
The three representations for 
 
spacetime (blue dot), 
 
fermion particles (red dot), and 
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fermion antiparticles (green dot)
 
are EACH 8-dimensional with Octonionic structure.  
 
They are ALL isomorphic by the Spin(8) Triality Automorphism, 
which can be represented by rotating or interchanging 
the 3 arms of the Dynkin diagram of Spin(8).  
 
The Triality isomorphism between spacetime 
and fermion particles and fermion antiparticles 
constitutes a 
SUBTLE SUPERSYMMETRY between fermions and spacetime.  
 

Ultraviolet Finiteness and Renormalizability

 
Ultraviolet finiteness of the D4-D5-E6-E7-E8 physics model 
may be seen by considering, prior to dimensional reduction, 
the generalized supersymmetry relationship between 
the 28 gauge bosons 
and 
the 8 (first-generation) fermion particles and antiparticles.
 
In the 8-dimensional spacetime,
the dimension of each of the 28 gauge bosons in the Lagrangian is 1, 
and
the dimension of each of the 8 fermion particles is 7/2, 
so that
the total dimension 28x1 = 28 of the gauge bosons 
is equal to 
the total dimension 8x(7/2) = 28 of the fermion particles. 
 
 
After dimensional reduction of spacetime to 4 dimensions,
the 8 fermions get a 3-generation structure 
and
the 28 gauge bosons are decomposed to produce 
the Standard Model of 
U(1) electromagnetism, SU(2) weak force, and SU(3) color force, 
plus a Spin(5) = Sp(2) gauge field
that can produce gravity by the MacDowell-Mansouri mechanism. 

Note that both Gravity and the Standard Model forces are required for the cancellations that produce the ultraviolet
finiteness that is useful in the Sakharov Zero Point Fluctuation model of gravity.

The Conformal Structure of the D4-D5-E6-E7-E8 model includes the symmetry of Conformal Group Dilations,
which transform the scale of length/energy/mass, which gives the scale transformation properties needed for
Renormalization.

  
 

 

Dimensional Reduction of 8-dim Spacetime

into 4-dim Internal Symmetry Space and 4-dim Physical SpaceTime.

 
At this stage my D4-D5-E6-E7-E8 model has a problem: 
Spacetime is 8-dim, not 4-dim.  
 
HOWEVER, Ben Goertzel has noted that, 
given a timestream of spacetime elements abababababababcca, 
you need associativity for spacetime so that you can
mark off any given moment in a timestream
ababab|ababababcca
(by associating everything on either side of the moment)
without the choice of moment making a physical difference.
Since associativity of (ababab)(ababababcca) is required

http://www.goertzel.org/ben/benhome.html
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so that a choice of moment does not change physics,
associativity is required for physical spacetime,
which must therefore be reduced from 8-dim octonion
to 4-dim associative quaternion. 

Another way of seeing the Octonion Non-Associativity 
point of view is to that the basis elements of 
physical spatial dimensions should form Associative Triads 
such as {i,j,k} among the Octonion Imaginaries {i,j,k,E,I,J,K}. 

From yet another point of view, 
dimensional reduction is needed for spacetime to have a 
consistent lightcone structure.  
 
Therefore physical timestreams and consistent lightcones 
require that spacetime be an ASSOCIATIVE QUATERNIONIC SUBSPACE 
of Octonionic 8-dim spacetime, and 
 
the resulting math gives not only a 4-dim spacetime, 
with -+++ signature (1,3), 
 
but also 
 
3 generations of fermions, 
corresponding to the Lie algebras E6, E7, and E8, 
 
and 
 
the decomposition of the 28 gauge bosons into 
the 12 gauge bosons of the Standard Model, 
whose global group structure is discussed here, 
plus 
the 16-dim U(4) that gives Gravity, the Higgs mechanism, 
                           and propagator phase.  

The decomposition of the 28 gauge bosons can be seen from different points of view:

Conformal Moebius Clifford Transformations
Clifford Algebras
Division Algebras
Weyl Groups and Root Vectors (showing gluon confinement)

SU(5) Grand Unification and LeptoQuark X-bosons
Casimir operators and questions of signature

Instantons in 8 and 4 dimensions

 
Where does the associative quaternionic subspace come from? 
Perhaps from timestream or conformal lightcones. 
or perhaps equivalently from MetaClifford Algebra structure 
or from Cohomology and Quadrics. 
 

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 

In the D4-D5-E6-E7-E8 VoDou Physics model, there are two types of structures that might
be regarded as HyperSpace:
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Merging Physical SpaceTime with Internal Symmetry Space, to get a HyperSpace of Internal Symmetry
Space - this occurs at energies above the quark/hadron phase transition;

and

Going from the Shilov Boundary Physical SpaceTime into the Interior of its Bounded Complex Domain,
to get a HyperSpace of Complex SpaceTime - this might occur at lower energies for some phenomena,
and only at very high energies for other phenomena.

                                  Real            Complex

Physical SpaceTime                4-dim            8-dim 

Internal Symmetry Space           4-dim            8-dim 

Unified Physical+Internal         8-dim           16-dim 

 

The relevant Complex Structure can be seen in such physical concepts as Momentum Space, Position-Momentum
Complementarity, Type IV(2) Domains, Hyperspace, Black Holes, Wavelets, and Conformal SpaceTime.

 

The Basic Building Blocks of the D4-D5-E6-E7-E8 VoDou Physics model are:

 
DIVISION ALGEBRAS - the largest division algebra, 
                    the octonions, are reflexive/recursive 
                    in that the 7 octonion imaginaries 
                    correspond to the 7 associative triples; 
 
MATRIX ALGEBRAS - symmetric JORDAN ALGEBRAS and 
                  antisymmetric LIE ALGEBRAS -  
                  the 248-dimensional E8 Lie Algebra 
                  is the largest exceptional Lie algebra.  
                  It is reflexive/recursive 
                  in that its fundamental representation 
                  is its adjoint representation; 
 
LATTICES - the E8 lattice corresponds to "integral" octonions, 
           and has the same (finite) Coxeter/Dynkin diagram 
           as the E8 Lie algebra, 
           and  
           the 27-dim MacroSpace has a 26-dim subspace that
           corresponds to the Lorentz Leech lattice /\25,1 
           of the Jordan algebra J3(O)o. 
           /\25,1 is reflexive/recursive 
           in that its Coxeter/Dynkin diagram 
           is the (infinite) Leech lattice /\24.  
           /\24 gives the Golay Code, and 
           the 196,560 units of /\24, 
           plus 300 = symmetric part of 24x24, plus 24, 
           give 196,884 
           which is the dimension of a representation space 
           of the largest sporadic finite simple group, 
           the Monster; 
 
and 
 
CLIFFORD ALGEBRAS - from which the other structures can be derived, 
                    and which have the periodicity property 
                    Cl(N+8) = Cl(N) x CL(8). 
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The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 

 The D4-D5-E6-E7-E8 VoDou Physics model has the Geometry of the A-D-E series:

Symmetric Space      Dimension          Physical Interpretation
 
A0=D1                 1 Real           U(1) Electromagnetism
A1=B1=C1              3 Real              SU(2) Weak Force 
A2                    8 Real              SU(3) Color Force 
A3=D3                15 Real                Gravity+Higgs 
D4                   28 Real        Gravity+Higgs+phase/U(1)xSU(2)xSU(3) 
D5 / D4xU(1)          8 Complex               SpaceTime
E6 / D5xU(1)         16 Complex               Fermions
E7 / E6xU(1)         27 Complex          MacroSpace of ManyWorlds
E8 / E7xSU(2)        28 Quaternionic    ? Correlated Macrospace ?  

These structures are motivated by Saul-Paul Sirag's ideas about Weyl groups, A-D-E, and E7, and lead to Jack
Sarfatti's Back-Reaction structures in MacroSpace.

Prior to dimensional reduction of spacetime from 8-dimensional to 4-dimensional,

the Lagrangian for the D4-D5-E6-E7-E8 VoDou Physics model is

the Integral over the Cl(1,7) vector 1+7=8-dimensional SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG

where

d is the 8-dim covariant derivative
P is the scalar field
F is the adjoint Spin(8) curvature
S' and S are half-spinor fermion spaces
D is the 8-dim Dirac operator
GF is the gauge-fixing term
GG is the ghost term,

plus a topological Pontrjagin term.

The Pontrjagin term represents Instantons in 8-dimensional spacetime that is locally RP1 x S7. Since, after dimensional
reduction of spacetime from 8 to 4 dimensions, the Pontrjagin term goes into the Spin(6) conformal gravity sector of
the D4-D5-E6-E7-E8 VoDou physics model, it does not go to the SU(3) color force sector. Therefore, the SU(3) color
force Sector has no THETA-term and the D4-D5-E6-E7-E8 Vodou Physics model has no theoretical THETA-CP
problem.

http://www.qedcorp.com/pcr/pcr/saul.html
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After dimensional reduction to 4-dimensional spacetime, the S7 of RP1 x S7 is factored by the Hopf fibration S3 -> S7
-> S4 into 4-dimensional spacetime that is locally RP1 x S3, plus a CP2 part related to 4-dimensional Internal
Symmetry Space.

Reduction also produces, for each World of the Many-Worlds, a 4-dimensional lattice Spacetime with MacDowell-
Mansouri Gravity, a Higgs Mechanism, and a Complex Propagator Phase;

a 4-dimensional lattice Internal Symmetry Space with 8 Color Force Gluons, 3 Weak Force Bosons, and a Photon that
live on the links of the lattice Spacetime; and 3 generations of 8 Fermion Particles and 8 Fermion AntiParticles that
live on the vertices of the lattice Spacetime.

In terms of a 5-level grading of the E6 Lie algebra, that is, the Graded Lie Alagebra of type e7, we have

E6(-14) =
              8-dim
                                       + 16-dim
            +  R        + so(1,7)      +  iR
                                       + 16-dim
            + 8-dim

with physical interpretation in the Lagrangian of the D4-D5-E6-E7-E8 VoDou Physics Model as:

8-dim of g(-2) plus R of g(0) plus 8-dim of g(2), an 8-Complex-dimensional domain plus an R generator of
Complex U(1) symmetry, with an 8-real-dimensional Shilov boundary of the form S1 x S7, corresponds to an
8-dimensional spacetime base manifold over which the Lagrangian integral is integrated;
so(1,7) of g(0), the double cover of the Lorentz group over the Octonions, corresponds to the 28 generators of
gauge bosons in the curvature term of the Lagrangian integrand; and
16-dim of g(-1) plus iR of g(0) plus 16-dim of g(1), a 16-Complex-dimensional domain, the Complexified
Octonion Plane (CxO)P2, plus an iR generator of Complex U(1) symmetry, with a Shilov boundary ( not entirely
real, as the 16-Complex-dimensional domain is not of tube type ) that may be regarded as being a bundle made up of a real
fibre S1 x S7 over a base space made up of S1 and CP4 ( note that the CP4 has embedded S7 structure ), so that the real
fibre S1 x S7 represents 8 first-generation fermion particles in the Dirac spinor term of the Lagrangian
integrand, and an S1 x S7 in the base space represents 8 corresponding antiparticles.

 

Related Graded Lie Algebra structures give:

a Bohm Quantum Potential from 26-dimensional String Theory;
a 27-dimensional M-theory of timelike branes in the MacroSpace of the Many-Worlds; and
a 28-dimensional F-theory of spacelike branes in the MacroSpace of the Many-Worlds.
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Tony's Home                                    240 Thoughts
 
 

Promising New Technologies:

| Muons | Black Holes | Cold Fusion | AntiMatter |

| Gravity | Vacuum | BEC | Sonoluminescence | Water Structure |

| Atomic Clusters - EVOs | Cells and Chips | Qi Field | DNA and Genetic Code |

| Quantum Computing and Superluminal Information | Communication |

| NanoMachines and the Second Law | DARPA |

 

 
The range of energies covered by present-day human 
theories of physics, such as the D4-D5-E6-E7 model, 
does not extend to the range of Planck energy physics.  
The next step beyond the LHC in exploring high energies may be a 

___2x2 TeV Muon-Muon Collider.  
 
 
Some potentially very useful phenomena may be: 

 

Black Holes. It might be possible to build a Planck-Mass Black Hole using a pion laser, but about 10^20 pions would
have to lase together to make a 10^19 GeV Planck-Mass Black Hole.

Ring Singularities of Kerr-Newman Black Holes might be used for SpaceTime travel.

Further, Ring Singularities may be related to Compton Radius Vortex structure of physical particles such as Electrons,
Neutrinos, Protons, and Pions.

 

Cold Fusion is now being researched by Los Alamos and CETI, among others.

Since Muonic atoms catalyze fusion, and since electrons in crystal lattices can have effective mass greater than their
ordinary rest mass, perhaps crystal lattice structures can give electrons enough effective mass that they can catalyze
fusion at cold temperatures. Cold fusion phenomena seem to be related to the ability of such metals as Palladium to
absorb large volumes of Hydrogen. According to the Encyclopaedia Britannica, "... at 80° C and one atmosphere,
Palladium will absorb up to 900 times its own volume. The absorption causes both the electrical conductivity and
magnetic susceptibility to decrease. ... it expands and becomes harder, stronger, and less ductile in the process. A
metallic or alloylike hydride is formed from which the hydrogen can be removed by increased temperature and
reduced pressure. ... hydrogen passes rapidly through the metal at high temperatures ..." When metals such as
Palladium, that can absorb large volumes of Hydrogen, are placed in water, phenomena related to Cold Fusion can
occur.

Interesting phenomena, perhaps related to GravitoEM Induction Region Virtual Gravitons, may also occur when

http://xxx.lanl.gov/abs/quant-ph/9707057
http://www.mit.edu:8001/afs/athena.mit.edu/user/r/e/rei/WWW/CFdir/CFhome.html
http://nde.lanl.gov/cf/cf.htm
http://www.onramp.net/~ceti/
http://www.skypoint.com/members/jlogajan/
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atoms, or Clusters of Atoms, of metals such as Palladium are in aqueous solution.

Perhaps electromagnetic phenomena inside metals such as Palladium could induce fusion, somewhat like the Inertial
Electrostatic Fusion of Philo Farnsworth described in the June/July 1999 issue of The American Scientist, in which "...
an "evacuated spherical electron tube" ... accelerates the particles into a central zone. The cloud of negative charge in
turn attracts positively charged deuterium or tritium ions toward the center, where they collide at high velocity.
Although only a few nuclei hit with enough energy to allow fusion, the ions that fail to combine the first time will
continue to crisscross the central region under the influence of the inward-pointing electric field. This focusing effect
gives the accelerated ions multiple opportunities to fuse without losing significant energy during the failed collisions.
...Robert Hirsch, a physicist Farnsworth hired in 1964, ... hoped to demonstrate the value of funding further work on
inertial electrostatic confinement fusion. So he mounted his prototype on a stainless-steel dessert cart and wheeled the
contraption into the conference room. "Just plugging it into the wall, I think I produced 10^5 neutrons per second,"
Hirsch recalls. (His more carefully controlled trials in 1967 yielded more than 10^10 neutrons per second, a benchmark
that has yet to be beaten by the modern versions of this device.) Yet the AEC proved unreceptive. ...".

The effective mass of electrons in crystal lattices is a complex phenomenon in which a moving electron can carry a
heavy trail of crystal lattice distortions with it as it moves, as has been observed for electrons moving in Perovskite
lattices. The theory of Colosssal MagnetoResistance (CMR) in Perovskites has been described by Mathur and Thomas
in the New Scientist (2 May 1998, pp. 30-33) in terms of electrons moving in a lattice whose unit cell is a central atom
such as Manganese (charge +3 or +4) surrounded by 6 octahedral atoms such as Oxygen (charge -2) and by 8 cubic
atoms such as Lanthanum (charge +3) or Calcium (charge +2). As the article states, "... The particles' movements and
spins interact so strongly with each other, and with the rest of the ions in the material, that everything needs to be
taken into account at once. The traditional mathematical approximations ... don't work. ...".

Cold Fusion phenomena could be related to Materials with Negative Permittivity.

According to a 5 March 2002 article by David Whitehouse for the BBC:

"... According to Professor Richard Lahey, ... at Rensselaer Polytechnic Institute, ... as the bubbles in the
acetone collapsed due to the ultrasound pulse, they produced miniscule amounts of energy. It is believed
that the bubble collapse causes a momentary shock wave that creates high pressures, high temperatures
and a flash of light, which scientists call sonoluminescence ... The research, to be published in Friday's
issue of the journal Science, was done at the Oak Ridge National Laboratory in Tennessee and at the
Rensselaer Polytechnic Institute in New York (both US). The scientists fired sound waves through acetone,
causing minute bubbles in the liquid to collapse at temperatures of millions of degrees to produce
small flashes of light. It is within these collapsed bubbles, the researchers say, that the nuclei of
atoms fuse, releasing energy in the same way that the Sun does. ... If science ever does find a way to
build a practical nuclear fusion reactor on Earth, it would transform society as the "fuel" could be derived
from water....".

According to a 29 March 2003 article by Bennett Daviss in the New Scientist (pages 36-43):

"...the US navy's Space and Naval Warfare Systems Center in San Diego released a two-volume report ...
"Thermal and nuclear aspects of the Pd/D2O system: a decade of research at navy laboratories" ...[ here
are web links to pdf files for volume 1, A Decade of Research at Navy Laboratories, February 2002, (3.5
Mb) and volume 2, Simulation of the Electrochemical Cell (ICARUS) Calorimetry, February 2002, (41.8
Mb) ]...

...[The report]... lays out the navy's evidence that cold fusion is real, a verifiable nuclear event that releases
more energy than it consumes. ...

... September ... 1989 ... Miles ... set up two experiments .. using ...[a]... 6-millimeter thick ... palladium ...
rod. After a week or so, both began to deliver a sustained yield of between 20 and 30 per cent more
energy as heat than they consumed as electricity. The cells' range of error was 0.02 watts, or 1 per cent.
The excess energy measured was as high as 0.52 watts. ... through ... July 1992, Miles ran eight separate

http://www.amsci.org/amsci/issues/sciobs99/sciobs99%2D07fusion.html
http://www.amsci.org/amsci/issues/sciobs99/sciobs99%2D07fusion.html
http://www-dmg.msm.cam.ac.uk/dmg/research/cmr/whatcmr1.html
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1855000/1855672.stm
http://news.bbc.co.uk/hi/english/world/
http://www.newscientist.com/
http://www.spawar.navy.mil/
http://www.spawar.navy.mil/sti/publications/pubs/trindex.html
http://www.spawar.navy.mil/sti/publications/pubs/tr/1862/tr1862-vol1.pdf
http://www.spawar.navy.mil/sti/publications/pubs/tr/1862/tr1862-vol1.pdf
http://www.spawar.navy.mil/sti/publications/pubs/tr/1862/tr1862-vol2.pdf
http://www.spawar.navy.mil/sti/publications/pubs/tr/1862/tr1862-vol2.pdf
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experiments with the same cathodes ... Each consistently delivered between 5 and 30 per cent excess
energy. He also performed two other tests, using regular water in place of deuterium oxide, but using the
same design ... Those two experiments produced no excess heat. ...

... Melich began to dig deeper into the negative cold fusion results reported by the Massachusetts Institute
of Technology, the UK Atomic Energy Authority labs at Harwell, and the California Institute of
Technology. ...[at]... CalTech ...[he]... found a hostile reception and was denied access to lab notebooks
and other key data. MIT officials told Melich that they had thrown away all the data and notebooks
...[at]... Harwell, Melich found that the researchers ... [f]aced with a looming publication deadline for
Nature, "... stopped the experiments at about the time they were beginning to learn how to do them" ...

...[in]... the summer of 1994 ... Ashraft Imam, the NRL's metals wizard ... alloyed samples of pure
palladium with boron proportioned at 0.25, 0.5, and 0.75 per cent. ... eight out of nine tests yielded 30 to
40 per cent energy gain. ... the more boron, the more excess energy. ... the ninth ... sample ... unlike the
others, which all had a flawless surface, ... had minute cracks ... A correlation between cracks and null
results has been noted by many researchers, before and since. ...

... the researchers ... had also seen telltale evidence of nuclear reactions in the form of tritium ... the only
way the chemist could account for the excess was to accept the idea that the cell had created tritium at the
rate of 5,000 to 7,000 atoms per second ...

... and otherwise inexplicably large amounts of helium ... Miles ... found ...[no]... helium-3 ... But he did
find helium-4 in samples of gas from his experiments: an average of 7.93 parts per billion, with the
highest registering 9.7, in those that yielded excess energy, compare with a maximum of 4.9 ppb and an
average of only 4.9 ppb in cells that showe no unusual heat ... Miles says ..."From the amount of helium-4
found in our samples, I could back-calculate the amount of excess energy the cells should be producing ...
I found the measurements to be closely consistent." ...

... ONR ... executive director, Fred Saalfield, ... says ... "For close to two years, we tried to create one
definitive experiment that ... you could reproduce in another ... lab ... We never could. What China Lake
did, NRL couldn't reproduce. What NRL did, San Diego couldn't reproduce. ..." And so ... they decided to
declare failure and move on. ...

... in 1997 Miles ... was reassigned to work as a clerk in the stock room. ... He escaped from the stock
room in 1997 when Japan's New Hydrogen Energy Program - its euphemism for cold fusion research -
invited him to spend six months as one of its visiting scientists. ... Of ... 11 experiments, 10 yielded
anomalous energy. ... He has now been invited to China to continue his research. ...".

 

Cold Fusion phenomena could be related to Bose-Einstein-Condensates.

Could the Ark of the Covenant have contained a Cold Fusion Energy Source?

 

Robert Forward, in his books Future Magic (Avon 1988) and Indistinguishable From Magic (Baen 1995), and in his
book with coauthor Joel Davis, Mirror Matter (Wiley 1988), studies the use of Antimatter production and storage,
and Matter-Antimatter Annihilation, as fuel for space travel and other energy needs. The energy of annihilation of 1
gram of anti-hydrogen by 1 gram of hydrogen is roughly 2 x 6 x 10^23 x 1 GeV = 1.2 x 10^24 x 1.6 x 10^(-3) erg = 2
x 10^21 erg = 5 x 4 x 10^20 erg = 50 kilotons of TNT (the Hiroshima bomb was about 15 kilotons of TNT).

 

Gravitomagnetic and Gravitoelectric phenomena in Superconducting Materials, is studied by Ning Li at the

http://antimatter.phys.psu.edu/Index.html
http://cspar.uah.edu/www/research/gravity.htmlx#GMOD
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University of Alabama at Huntsville, whose work is listed in the Electrogravitic References of Robert Stirman and also
described in The Quantum Cavorite website of Pete Skeggs. Work by Podkletnov is described in a Sunday Telegraph
Article by Robert Matthews and in an antigravity article in Business Week Online. Peter Skeggs, whose experimental
results did not detect an effect, maintains a web site about such phenomena in which he describes his October 1997
visit to NASA-Marshall. In their paper, Static Test for A Gravitational Force Coupled to Type II YBCO
Superconductors, Li, Noever, Koczor, and Brantley of NASA_Marshall and UAH conclude: "In any case, the
maximum contribution to a change in gravity of a static superconductor in a constant magnetic field was measured as
less than 2 parts in 10^8 of the normal gravitational acceleration."

Torr and Li (Foundations of Physics Letters 6 (1993) 371-383 and Phys. Rev. B 46 (1992) 5489-5495 and Phys. Rev.
D 43 (1991) 457-459) show that in a Superconductor, an External Electromagnetic Field can induce an Internal
Gravitational Field, the magnitude of which coupling of Gravity to Electromagnetism depends on the ratio MUg /
MU of gravitomagnetic to magnetic permeabilities in the Superconductor. In vacuum (denoted by subscript o),

MUgo = 4 pi G / c^2

so that MUgo = 7.4 x 10^(-27) coul^2/gram^2. However, in some Superconductors, MUg may be much larger. As Jack
Sarfatti has pointed out, in a Bose-Einstein Condensate the speed of light may be very slow, thus greatly increasing the
value of MUgo.

The work of Torr and Li may be useful in explaining Relationships between Angular Momentum and Magnetic Dipole
Moments.

According to a 28 September 2000 article by Jack Lucenti on space.com: "... In 1996 ... Koczor assembled ...
researchers at Marshall Space Flight Center ... together with scientists at the nearby University of Alabama at
Huntsville ... to build ... a gravity-shielding ... device ... the partnership fell apart last year [1999] with bad blood
between the two sides ... The university's Larry Smalley, a physics professor, says NASA simply failed to assemble a
competent team of scientists who could give the project a serious chance. ... Smalley said he remains skeptical that
Koczor and NASA have the know-how to do anything meaningful with the project. The main university professor
involved with the project, Ning Li, has since left the school. She is said to have moved to China. ...... NASA awarded
a $600,000 contract last year [1999] to Superconductive Components Inc. in Columbus, Ohio ... Superconductive
Components is in communication with Podkletnov as they attempt to build it, Koczor said. ... J.R. Gaines, vice
president of Superconductive Components, .... said ... "The superconductor is built. The rest has been designed and
fabrication is proceeding ..." ...".

Torsion might be part of a link between Gravity and Electromagnetism that could be useful in Gravitational
Engineering.

Another useful thing for Gravitational Engineering might be the Conformal Structure of the Higgs Mechanism and
Gravitation.In terms of the smallest charged Elementary Particle, the First-Generation Fermion Electron Compton
Radius Vortex Particle, the Higgs VEV is about 250 GeV = 5 x 10^5 Me (Electron Masses). If the Higgs VEV gives
the linear compressibility of the Aether, the Gravitational VEV should be given by the 4-volume compressibility of the
Aether, so that the Gravitational VEV is about ( 5 x 10^5 )^4 Me = 6 x 10^22 Me = 3 x 10^22 MeV = 3 x 10^19 GeV.
Since the Gravitational VEV should correspond to a pair of Planck Mass Black Holes, the Planck Mass is about 1.5 x
10^19 GeV.

Physical Wavelets, based on Conformal Structure, might be useful with respect to GraviPhoton physics.

 

NASA-Lewis has a program on Breakthrough Propulsion Physics. Robert Forward, in his books Future Magic (Avon
1988) and Indistinguishable From Magic (Baen 1995), says: "... If you take a mass and the gravity field that surrounds
it, and move the mass very rapidly, you can create a new field, the gravitational equivalent of magnetism. ... If you can
then cause that field to change, you can create a stronger gavity field than you started with. ... that stronger gravity
field can be made to appear at a place where there is no mass, and can be either attractive or repulsive. ... there are a

http://cspar.uah.edu/www/research/gravity.htmlx#GMOD
http://www.padrak.com/ine/RS_REF2.html
http://www.inetarena.com/~noetic/pls/grav-new.html
http://www.telegraph.co.uk/et?ac=000149031102823&rtmo=33d6f732&atmo=33d6f732&pg=/et/96/9/1/ngrav01.html
http://www.telegraph.co.uk/et?ac=000149031102823&rtmo=33d6f732&atmo=33d6f732&pg=/et/96/9/1/ngrav01.html
http://www.ozemail.com.au/~joi/issue4/ar192.html
http://www.businessweek.com/1997/07/b3514118.htm
http://www.inetarena.com/~noetic/pls/experiment.html
http://www.inetarena.com/~noetic/pls/experiment.html
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http://www.well.com/user/sarfatti/
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number of ways that such a gravity machine can be made. One idea is to roll up some hollow pipe to form a long coil
... then bend the long coil ... to form a curly closed ring. ...

... the pipes are filled with massive fluid and the fluid is moved back and forth in the pipes rapidly ... the machine has
to be as big as the distance over which you want the gravity effects to operate. The liquid has to be as dense or denser
than white-dwarf-star material, and the speed of the flow has to be so high that the ultradense liquid will approach the
speed of light in a few milliseconds. ...". Forward's ring may be a mass-gravity version of a GraviPhoton 2-Torus Ring
Ship.

White-dwarf star material is described by Kaufmann (Universe, 4th ed., Freeman 1994) as being made of ions that "...
arrange themselves in orderly rows, like an immense crystal lattice. ... The degenerate electrons move around freely in
this crystal ... a cool carbon-oxygen white dwarf resembles an immense spherical diamond! ...".

If the crystal structure were engineered so that the electrons not only got effective mass from interactions with the
crystal lattice but also effectively carried that mass (and their electric charge) as superconductors of both mass and
charge, then you might have an effectively dense mass moving at high velocity.

If the material were in the form of a Bose-Einstein Condensate, then the speed of light might be low, and, as
suggested by Jack Sarfatti, factors of powers of v/c might no longer suppress Gravitational Engineering
phenomena.

Such a structure might be useful in constructing a spacecraft that surfs on gravimagnetic and electromagnetic lines of
force that exist on Earth and in Space, or moves through space by the Alcubierre mechanism (Classic and Quantum
Gravity 11 (1994) L73) in which you "... create a local distortion of spacetime that will produce an expansion behind
the spaceship, and an opposite contraction ahead of it. In this way, the spaceship will be pushed away from the earth
and pulled towards a distant star by spacetime itself. ..." Since the spacetime around the spaceship is not distorted, the
spaceship and its contents feel no G-forces from acceleration.

Chris Van Den Broeck has shown that an Alcubierre drive may have reasonable energy requirements and that warp
bubbles are not impossible. As of 16 Sep 99, he states: "... Class. Quantum Grav. has just sent me the referee reports
for my warp drive paper. ... one referee pointed out ... that I forgot an important factor in the volume element, so that
the very small values I obtained for the total energy are not correct. In reality, the energy will be of the order of a solar
mass,i.e. in the mass bracket of a large traversable wormhole. This is still 32 orders of magnitude better than what
Ford & Pfenning found for a standard warp bubble, but of course it is not as spectacular as my earlier claim. Two
consolations are: (a) that the dimensions of the external warp bubble can now be raised to something the size of a
proton without affecting the order of magnitude of the total energy, and (b) that the energy is more or less velocity-
independent, except for velocities exceeding c by many orders of magnitude. ... also ... I found a flaw in the derivation
in Hiscock's first warp drive paper. Hiscock tried to prove that natural vacuum fluctuations on a warp drive background

http://www.well.com/user/sarfatti/
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would diverge on some surface as soon as the velocity exceeded c. This could potentially have killed the warp drive
idea. However, I found that Hiscock used the wrong vacuum state for his derivation. The divergence doesn't exist. ...".
I think that perhaps the results of Chris Van Den Broeck might be improved by using Conformal GraviPhotons. to
make a warp drive. Such a Conformal Warp Drive would NOT use exactly the same physics mechanism as that
proposed by Alcubierre. In fact, my proposal is NOT equivalent to the mechanism used by Alcubierre. Among the
differences, I do not have to build a bubble around the spaceship, while Alcubierre does have to do that.)

 

Could a graviton beam be constructed to produce an Alcubierre drive? Paul Hill (in Unconventional Flying Objects,
Hampton Roads 1995) quotes D. D. Ivanenko and Yu. S. Vladimirov (in Matter and Physical Fields - Part One of The
Earth in the Universe, translated 1968 in U.S. Department of Commerce Clearinghouse) as saying "... it may be
possible for electron-positron pairs to be transformed not only into photons, but also into gravitons". If photon
production could be suppressed (perhaps by annihilation in Casimir effect cavities that suppress photons of the matter-
antimatter annihilation energy), then perhaps such a graviton beam could be constructed. On the other hand, maybe
what Ivanenko and Vladimirov had in mind was more like using Conformal GraviPhotons, or longitudinal Photons, to
transform SpaceTime.

Sopuerta, Maartens, Ellis. and Lesame, in gr-qc/9809085, say "In a cold matter universe, the linearized gravito-
magnetic tensor field satisfies a transverse condition (vanishing divergence) when it is purely radiative. ... in the exact
nonlinear theory, it is no longer possible to maintain the transverse condition, since it leads to a non-terminating chain
of integrability conditions. These conditions are highly restrictive, and are likely to hold only in models with special
symmetries, ... In models with realistic inhomogeneity, the gravito-magnetic field is necessarily non-transverse at
second and higher order."

Faraoni and Dumse, in gr-qc/9811052, say "... [photon beams] superpose linearly when they propagate parallely, while
they interact nonlinearly, scatter and form singularities or Cauchy horizons if they are antiparallel. Parallel [photon
beams] do interact, but a generalized gravitoelectric force is exactly cancelled by a gravitomagnetic force. ... The
gravitoelectric part of the acceleration is always attractive: it cancels the gravitomagnetic part when the beam and the
null ray are parallel, and it doubles it when they are antiparallel. ... Given equal energy density in the beams, the light-
to-light attraction is twice the matter-to-light attraction and four times the matter-to-matter attraction. ... The present
paper does not cover all the possible configurations of light-to-light interaction; for example, one does not know how
pulses of light ... that have passed each other interact. ...".

Since the Higgs mechanism interacts with both Gravity and the ElectroWeak U(1)xSU(2) Force, and with the Color
SU(3) Force through its Yukawa coupling, it is possible that Strong Gravity in the Induction or Static Regions
could couple Gravity to Electromagnetism, the Weak Force, and the Color Force much more strongly than the
very weak coupling in the Far Field Region. In a different theoretical context (that of large dimensions in
SuperString theory), Lawrence Hall and Christopher Kolda in hep-ph/9904236 show that "... If spacetime contains
large compact extra dimensions [or, perhaps, if Strong Gravity in the Induction or Static Regions couples Gravity
to Electromagnetism], the fundamental mass scale of nature, LAMBDA, may be close to the weak scale, allowing
gravitational physics to significantly modify electroweak symmetry breaking. ... At Run II of the Tevatron collider, a
signal for extra dimensions [or, perhaps, Strong Gravity] will be discovered if LAMBDA is below 2.5 (1) TeV for a
Higgs boson of mass 100 (300) GeV. Furthermore, such a signal would point to gravitational physics, rather than to
new conventional gauge theories at LAMBDA. The discovery potential of the LHC depends sensitively on whether the
gravitational amplitudes interfere constructively or destructively with the standard model amplitudes, and ranges from
LAMBDA = 3 - 10 (2 - 4) TeV for a light (heavy) Higgs boson. ...". They indicate that the general effect of coupling
Gravity to Higgs and Photons is to enhance Higgs decay to two Photons, while the general effect of coupling Gravity
to Higgs and Gluons is to enhance Higgs production by Gluon-Gluon fusion, but also to diminish the branching ratio
of Higgs decay to two Photons.

 

Physics of the Vacuum, including Casimir effect phenomena. ( Click here to read about Cosmological Constant /\ > 0
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phenomena. )

Robert Forward, in his books Future Magic (Avon 1988) and Indistinguishable From Magic (Baen 1995), says: "... The
Casimir force is a short range attraction between any two objects caused by ... electromagnetic fluctuations in the
vacuum. ... any two plates, whether conductor or dielectrics, would experience a fourth power force law ... also
proportional to the dielectric constant of the plates. ... The equations are only valid down to a separation distance
proportional to the minimum wavelength at which the plates are still a good conductor or the dielectric constant is not
unity. For distances closer than that ... attractive force will ... increase ... at a rate proportional to the third power of the
separation distance. ... The closest separation distance ...[that has been attained is 14 Angstroms]... (about five atoms)
with two crossed cylinders of mica. ... the measured force between the two mica cylinders was over ten tons per square
meter! ... [To construct a vacuum fluctuation battery, make] ... a wide flat spiral of foil built along the lines of a Slinky
toy. ... each turn of the spiral acts against the neighboring turns. The spiral configuration allows substantial compaction
of the foil from large spacings to small spacings while maintaining uniform spacing. ... [electric charge could] create
an electrostatic repulsion between the plates ... The Casimir force [could] draw the ... leaves together, doing work
against the repulsive electric field ...".

According to a September 2002 article by Astrid Lambrecht in Physics World:

"... The fact that an attractive force exists between two conducting metal plates was first predicted in 1948
by Hendrik Casimir of Philips Research Laboratories in the Netherlands. At the time, however, Casimir
was studying the properties of "colloidal solutions" ... that contain micron-sized particles in a liquid
matrix. ... van der Waals forces ... did not properly explain the experimental measurements on colloids. ...
Working with Dirk Polder, Casimir discovered that the interaction between two neutral molecules could be
correctly described only if the fact that light travels at a finite speed was taken into account. Soon
afterwards, Casimir noticed that this result could be interpreted in terms of vacuum fluctuations. He then
asked himself what would happen if there were two mirrors - rather than two molecules - facing each other
in a vacuum. It was this work that led to his famous prediction of an attractive force between reflecting
plates.

.... In a free vacuum all of the frequencies are of equal importance. But inside a cavity, where the field is
reflected back and forth between the mirrors, the situation is different. The field is amplified if integer
multiples of half a wavelength can fit exactly inside the cavity. This wavelength corresponds to a "cavity
resonance". At other wavelengths, in contrast, the field is suppressed. Vacuum fluctuations are suppressed
or enhanced depending on whether their frequency corresponds to a cavity resonance or not. ... the vacuum
field carries energy ...[and] also exert[s] pressure on surfaces, just as a flowing river pushes on a floodgate.
This radiation pressure increases with the energy - and hence the frequency ... At a cavity-resonance
frequency the radiation pressure inside the cavity is stronger than outside and the mirrors are therefore
pushed apart. Out of resonance, in contrast, the radiation pressure inside the cavity is smaller than outside
and the mirrors are drawn towards each other. It turns out that, on balance, the attractive components have
a slightly stronger impact than the repulsive ones. For two perfect, plane, parallel mirrors the Casimir
force is therefore attractive and the mirrors are pulled together. The force, F, is proportional to the cross-
sectional area, A, of the mirrors and increases 16-fold every time the distance, d, between the mirrors is
halved: F = A/d4. Apart from these geometrical quantities the force depends only on fundamental values -
Planck's constant and the speed of light.

... real mirrors do not reflect all frequencies perfectly. They reflect some frequencies well - or even
nearly perfectly - while others are reflected badly. In addition, all mirrors become transparent at very
high frequencies. When calculating the Casimir force the frequency-dependent reflection
coefficients of the mirrors have to be taken into account ... It turns out that the measured Casimir
force between real metallic mirrors that are 0.1 micron apart is only half the theoretical value
predicted for perfect mirrors. ... simple solid-state models of the mirror match the real behaviour
only above 0.5 microns.
... Another problem with calculating the expected Casimir force for a real system is the fact that
experiments are never carried out at absolute zero - as originally envisaged in Casimir's calculations

http://physicsweb.org/article/world/15/9/6
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- but at room temperature. This causes thermal - as well as vacuum - fluctuations to come into play.
These thermal fluctuations can produce their own radiation pressure and create a bigger Casimir
force than expected. For example, the Casimir force between two plane mirrors 7 microns apart is
twice as large at room temperature than at absolute zero. Fortunately, thermal fluctuations at room
temperature are only important at distances above 1 micron, below which the wavelength of the
fluctuations is too big to fit inside the cavity.
... A third and final problem in calculating the Casimir force is that real mirrors are not perfectly
smooth. Most mirrors are made by coating a substrate with a thin metal film using the technique of
"sputtering". However, this produces films with a roughness of about 50 nm. ... such roughness ...
does affect measurements of the Casimir force, which is very sensitive to small changes in distance.

... While the Casimir force is too small to be observed for mirrors that are several metres apart, it can be
measured if the mirrors are within microns of each other. For example, two mirrors with an area of 1
cm^2 separated by a distance of 1 micron [ roughly the scale of neurons in the human brain and
Induction/Static Region Gravity ] have an attractive Casimir force of about 10^(-7) N - roughly the weight
of a water droplet that is half a millimetre in diameter. Although this force might appear small, at distances
below a micrometre the Casimir force becomes the strongest force between two neutral objects. Indeed at
separations of 10 nm - about a hundred times the typical size of an atom [ roughly the scale of
microtubules and tubulins in the human brain ] - the Casimir effect produces the equivalent of 1
atmosphere of pressure.

... Mohideen and his group in California have recently used surface deformations to show that two
surfaces can also have a lateral Casimir force that acts in a parallel - rather than a perpendicular -
direction to the surface of the mirrors. In the experiments they prepared specially corrugated mirrors the
surfaces of which were sinusoidally curved. They then moved the mirrors parallel to one another so that a
peak of one mirror passed successively over the peaks and troughs of the other mirror. The researchers
found that the lateral Casimir force varied sinusoidally with the phase difference between the two
corrugations. The size of the force was about ten times smaller than the ordinary Casimir force between
two mirrors the same distance apart. The lateral force is also due to vacuum fluctuations.

... nanoscale structures and microelectromechanical systems (MEMS) ... devices are fabricated on the
micron and submicron scale ... Last year Federico Capasso and his group at Lucent Technologies showed
how the ... Casimir ... force can be used to control the mechanical motion of a MEMS device (2001
Science 291 1941). The researchers suspended a polysilicon plate from a torsional rod - a twisting
horizontal bar just a few microns in diameter ... When they brought a metallized sphere close up to the
plate, the attractive Casimir force between the two objects made the plate rotate. They also studied the
dynamical behaviour of the MEMS device by making the plate oscillate. The Casimir force reduced the
rate of oscillation and led to nonlinear phenomena, such as hysteresis and bistability in the frequency
response of the oscillator. According to the team, the system's behaviour agreed well with theoretical
calculations. ...".

S. K. Lamoreaux, in quant-ph/9907076, describes experimental observations of the Casimir effect as of Casimir's 90th
birthday in 1999. Lamoreaux says: "... For conducting parallel at plates separated by distance r, this force per unit area
A has the magnitude: F(d) / A = pi^2 hbar c / 240 d^4 = 0.013 ( 1 / d^4 ) dyn um^4 / cm^2 This relationship can be
derived by considering the electromagnetic mode structure between the two plates, as compared to free space, and by
assigning a zero-point energy of (1/2) hbar w each electromagnetic mode (photon). The change in total energy density
between the plates, as compared to free space, as a function of separation d, leads to the force of attraction. The only
fundamental constants that enter [the equation] .... are hbar and c; the electron charge e is absent, implying that the
electromagnetic field is not coupling to matter. The role of c is to convert the electromagnetic mode wavelength to a
frequency, while hbar converts the frequency to an energy. ... for sufficiently small separation, the force of attraction
varies as 1 / d^3 ... the force in this range is sometimes referred to as the London-van der Waals attraction, while the 1
/ d^4 range is referred to as the retarded van der Waals (Casimir) interaction. For the Casimir effect, the crossover
distance between the regimes is d = 100 nm, much larger than atomic spacings in the materials, so it still makes sense
to describe the materials by their bulk properties (index of refraction); the 1 / d^3 vs. 1 / d^4 interaction is in this case

http://xxx.lanl.gov/abs/%20quant-ph/9907076
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due to the truncation of the mode frequencies that are affected by the changing plate separation.... Since [Dr. Casimir's
80th birthday in 1989] ... , two experiments havebeen performed, ... based on a torsion pendulum balance and on
atomic force microscopy (AFM). ...".

Ford and Svaiter, in quant-ph/0003129, say: "... The focusing of the vacuum modes of a quantized field by a parabolic
mirror is investigated. We use a geometric optics approximation to calculate the energy density and mean squared field
averages for scalar and electromagnetic fields near the focus. We find that these quantities grow as an inverse power of
the distance to the focus. There is an attractive Casimir-Polder force on an atom which will draw it into the focus.
Some estimates of the magnitude of the effects of this focusing indicate that it may be observable. ... The Casimir
effect can be viewed as the reflection of vacuum fluctuations by mirrors. ... The presence of a reflecting boundary
alters the modes of a quantized field, and results in shifts in the vacuum expectation values of quantities quadratic in
the field, such as the energy density. Typically, Casimir effects for massless fields may be estimated by dimensional
analysis. If r is the distance to the nearest boundary, then the Casimir energy density is typically of order r ^4 times a
dimensionless constant. This constant is usually of order 10 ^(-3) in four-dimensional spacetime. It is of course
possible to find a much smaller result due to special cancellations. ... This leaves the possibility of exceptions, where
the energy density is much larger than would be expected on dimensional grounds. ...

... one possible mechanism for amplification of vacuum fluctuations has already been proposed ... based on the
fact that the contribution of various parts of the frequency spectrum to the Casimir effect is a highly oscillatory
function. The contributions of different ranges of frequency almost, but not quite, completely cancel one another.
This opens the possibility that one can enhance the magnitude of the effect by altering the reflectivity of the
boundary in selected frequency ranges. ...
.... In this paper we have argued that a parabolic mirror is capable of focusing the vacuum modes of the
quantized electromagnetic field and creating large physical effects near the mirror's focus. Just as the mirror can
focus a beam of light, it can focus something even in the absence of incoming light. This might be dubbed
"focusing a beam of dark" .... Paul Davies ... [suggested] this phrase to us. ... The manifestation of this focusing
is a growth in the energy density and mean squared electric field as the focus is approached. In the idealized
case of a perfectly reflecting mirror, these quantities diverge as the inverse fourth power of the distance from the
focus. For a real mirror, the growth is expected to saturate at distances of the order of the plasma wavelength of
the mirror. The most readily observable consequence of the focused vacuum fluctuations is enhanced Casimir
forces on atoms or other particles near the focus. The sign of the force is such as to draw particles into the
vicinity of the focus. Estimates ... indicate that the magnitude of this effect may be ... observable. The
calculations ... were based on the geometric optics approximation in which only short wavelenth modes are
considered. ... we made two restrictions on the geometry. ... we have assumed that the point at which the mean
squared field quantites are measured lies on the symmetry axis of the parabola ... the mirror be only slightly
larger than the critical angle of pi / 3 at which vacuum focusing begins. ...".

 

Bordag, Mohideen, and Mostepanenko, in quant-ph/0106045, "... provide a review of both new experimental and
theoretical developments in the Casimir effect. The Casimir effect results from the alteration by the boundaries of
the zero-point electromagnetic energy. Unique to the Casimir force is its strong dependence on shape, switching from
attractive to repulsive as function of the size, geometry and topology of the boundary. Thus the Casimir force is a
direct manifestation of the boundary dependence of quantum vacuum. .... The experiments on measuring the Casimir
force are also reviewed, starting first with the older measurements and finishing with a detailed presentation of modern
precision experiments. The latter are accurately compared with the theoretical results for real media. ... Currently the
Casimir effect has been advanced as a new powerful test for hypothetical long-range interactions, including
corrections to Newtonian gravitational law at small distances ... It is also gaining in technological importance in vital
applications such as in nanoelectromechanical devices ... The first paper anticipating the dominant role of Casimir
forces in nanoscale devices appeared over 15 years ago, but was largely ignored, as then the silicon chip fabrication
dimensions were on the order of many microns. More recently, given the shrinking device dimensions to nanometers,
the important role of Casimir forces present in nanoscale devices is now well recognized. The important role of the
Casimir forces in both the device performance and device fabrication have been acknowledged. Very recently, even an
actuator based on the Casimir force has been fabricated using siliconnanofabrication technology ...".

http://xxx.lanl.gov/abs/quant-ph/0003129
http://xxx.lanl.gov/abs/quant-ph/0106045
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According to Alternate View Column AV-43 written in 1990 by John G. Cramer:

"... K. Scharnhorst, Physics Letters B236, 354 (1990) ... has given a new twist to the Casimir effect by
considering the velocity v of a photon travelling across the gap between the plates. If the plates are
separated by a gap d, the Casimir effect suppresses all virtual photons with a wavelength of 2d or greater.
Because these virtual photons are absent, they cannot participate in games of catch between virtual
particles. Therefore a real photon travelling between the plates spends less time as an electron-positron
pair because the QED vacuum fluctuations are suppressed. For this reason, the photon travels faster across
the gap. Its speed of travel through normal vacuum is c, so its speed v in the negative energy vacuum
between the plates is greater than c! ... in reasonable experimental situations, the Scharnhorst effect is not
very big. In fact, it's abysmally small. With a plate gap of d, v/c = 1 - (1.6 x 10^(-60) x d^(-4) ). If we
make d as small as experimentally possible, say 1 nanometer (= 1 x 10^(-9) m) or about ten atomic
diameters, we find that (v-c) = 1.6 x 10^(-24) c. ... normal metals are made of atoms which become very
lumpy and non-planar at the nanometer scale. So let's ... make a pair of Casimir plates from
superconducting neutronium. ... Suppose that between two such plates we makes a gap on the order of
nuclear dimensions, about a femtometer (10^(-15) m). If one takes Scharnhorst's equation for index of
refraction at face value, c/v goes to zero and a photon travels at infinite speed when the gap between the
plates is decreased to about 1.13 x 10^(-15) m, or about the diameter of a proton. Of course, the
approximations used in the calculation may not be valid because of higher-order effects at such small
distances. ...".

According to Physics News Update Number 603 #2, September 9, 2002 by Phil Schewe, James Riordon, and Ben
Stein:

"... certain highly curved (on a nanoscopic scale) surfaces modify the electromagnetic properties of
physical vacuum in their vicinity. This changes the behavior of an atom near nanobodies (quantum dots,
nanospheres, nanocylinders, etc.). Generally called the Purcell effect, the phenomenon happens because an
excited electron inside the outside atom strongly senses the modified structure of physical vacuum near
surfaces in its vicinity. New calculations performed by physicists at the Belarusian State University in
Minsk show that due to unique conducting properties of carbon nanotubes the fluorescence rate of an
excited atom or molecule in their vicinity should be enhanced by as much as million, a much greater
effect than for other geometries studied. The Purcell effect has been observed in many of these other cases,
and the Belarusian scientists (contact Prof. Sergei Maksimenko, maksim@bsu.by) hope to find
collaborators to test their nanotube hypothesis. The hope is to exploit the enhanced spontaneous decay rate
to control the behavior of nuclei, atoms, or organic molecules outside or inside nanotubes. (Bondarev et
al., Physical Review Letters, 9 September 2002.) ...".

 

The Zero Point Fluctuations of the Vacuum have been conjectured by Sakharov to be related to Gravity.

Conformal GraviPhotons may be related to the Casimir Vacuum.

Nanostructure Fabrication used for Negative Permittivity Materials might be useful in Casimir Vacuum Enginnering.

 

Bose-Einstein Condensates, Diamonds, and Fermions:

A Bose Einstein Condensate, or BEC, "... consists of particles with such large de Broglie wavelengths that their wave
functions overlap, generating a single quantum state that is delocalized across the entire sample. Thus a condensate of
atoms is analogous to the coherent field of photons generated inside a laser. ...".

According to a 20 March 2002 article in science.nasa.gov: "... scientists used lasers and magnetic fields to create a new

http://www.npl.washington.edu/AV/altvw43.html
http://www.aip.org/enews/physnews/2002/split/603-2.html
http://www.aip.org/enews/physnews/2002/split/603-2.html
http://link.aps.org/abstract/PRL/v89/e115504
http://link.aps.org/abstract/PRL/v89/e115504
http://amo.phy.gasou.edu/bec.html/
http://www.colorado.edu/physics/2000/bec/index.html
http://jilawww.colorado.edu/www/research/atomic.html
http://jilawww.colorado.edu/www/research/atomic.html
http://jilawww.colorado.edu/www/research/atomic.html
http://science.nasa.gov/headlines/y2002/20mar_newmatter.htm?list610279
http://science.nasa.gov/
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form of matter ...

... Bose-Einstein condensates ... are quantum creatures big enough to see. ... A BEC is a group of ... atoms that merge
to make a single matter-wave ...

... if you create two BECs and put them together, they don't mix like an ordinary gas or bounce apart like two solids
might. Where the two BECs overlap, they "interfere" like waves: thin, parallel layers of matter are separated by thin
layers of empty space. ...

... Atom-laser pulses produced in Ketterle's lab ... at MIT ...
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... The curved shape of the pulses was caused by gravity [in the image, down is to the right] and forces between the
atoms. ...".

 

Self-Induced Transparency has been used with laser beams passing through a Bose-Einstein Condensate (BEC) of
sodium atoms to increase the Refractive Index and slow the Speed of Light to 17 meters/second in a Harvard
experiment reported by Lene Vestergaaard Hau et al (Nature, 18 February 1999), according to AIP Physics News
Update 415 (18 Feb 99). They "... also observed unprecedentedly large intensity-dependent light transmission. Such an
extreme nonlinear effect can perhaps be used in a number of opto-electronic components (switches, memory, delay
lines) and in converting light from one wavelength to another.".

A Bose-Einstein Condensate with a low speed of light may have high gravito-magnetic permeability and therefore be
useful in gravitational engineering.

According to a 4 April 2003 article by Peter Rodgers in Physics World:

"... Johan Prins of the University of Pretoria ... in South Africa claims to have created a new
superconducting state of matter at room temperature. ...[He]... observed the superconducting state in ...
diamonds that had been doped with oxygen (Semiconductor Science and Technology 18 S131).
Diamond [has tetrahedral structure and] is a semiconductor and Prins has long been interested in using n-
type diamond as a "cold" cathode to replace the "hot" cathodes found in television tubes and many other
devices. Moreover, he believes that the results of his experiments on n-type diamond surfaces - made by
exposing the diamond to energetic oxygen ions - can only be explained by a new type of superconducting
state. ... Prins argues that a thin "electron-charge" layer is formed in the vacuum just above the surface of
the diamond, and that a depletion layer of positive charges forms in the diamond. This is similar, he says,
to the Schottky diode that is generated between an n-type semiconductor and a metal. Prins then applies
the equations that describe electron transport through a Schottky diode to his system. He finds that as
more and more electrons are extracted from the diamond, the density of electrons in this layer
reaches a critical value at which a Bose-Einstein-type condensate of electron pairs forms. Current
continues to flow from the diamond cathode through this layer to the anode, even though there is no
voltage across the layer - a sign of superconductivity. ... Prins admits that he must show that the state can
expel magnetic fields to conclusively prove that the state is superconducting. ...".  

Although a Bose-Einstein Condensate is made of bosons, the bosons may in turn be composites (such as Cooper Pairs)
of fermions. The element Helium provides examples:

Helium-4 (He4) is bosonic (2 electrons, 2 protons, 2 neutrons) and forms a Bose-Einstein condensate at low
temperatures (below about 2 degrees K);
Helium-3 (He3) is fermionic (2 electrons, 2 protons, 1 neutron) and is fermionic, but, according to a web page of
The Royal Swedish Academy: "... fermions ... under certain conditions can make up pairs (Cooper pairs) that
behave as bosons. These pairs can then undergo condensation to a ground state. In principle this explains the
1972 finding of the phenomenon of superfluidity in helium-3 ... anisotropic superfluid helium-3, appearing
below a critical temperature of about two thousandths of a degree above the absolute zero, is considered to be a
particular kind of Bose-Einstein condensate ... In a superconducting metal it is the surrounding lattice of positive

http://www.nature.com/
http://www.aip.org/
http://physicsweb.org/article/news/7/4/5
http://www.nobel.se/physics/laureates/1996/add-back.html
http://www.nobel.se/physics/laureates/1996/add-back.html
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ions that provides the mechanism making it possible to pair together electrons with opposite momenta and spin
to [form] quasiparticles having zero orbital angular momentum or spin (L=S=0). In the superfluid phase of
helium-3 the atoms themselves provide the pairing interaction, through magnetic interaction (the superfluid
phase is almost ferromagnetic), and the pairs are more complicated. The atoms in the pair rotate around each
other and the pair has one unit of internal orbital angular momentum (L=1). The nuclear spin magnetic moments
tend to be oriented along a common direction (S=1). The wave function which describes the pair is a complex
valued function and has both amplitude and phase. This means that the wavefunction of a superfluid helium-3
pair has 2(2L+1)(2S+1)=18 real components, as compared to 2 for the superconducting electron pair. Even
though some components are coupled to each other (there is a spontaneous breaking of the symmetry in spin-
orbit space) the wave function is still quite complicated and gives rise to a rich set of orientational effects. ...the
polycritical point, where the superfluid phases A and B are in equilibrium with the normal liquid phase, is ...
used as a fixed point to define temperature scales at very low temperatures. ... phase A, where the individual
members of the boson pairs have parallel spins, and ... phase B, in which they have both parallel and anti-
parallel spins. (In a magnetic field, phase A will increase at the expense of phase B ... Then also a new phase
(A1) appears, in which the pairs have atoms with parallel spins (as in phase A) and they all point in the same
direction.) ... In the condensate, the bosonic quasiparticle pairs are coupled to each other and can be described by
a macroscopic wave function with a well defined phase. This means that the pairs, with their spinning nuclei and
partners rotating around each other, all move coherently so that their individual nuclear spins and orbital angular
momenta are coupled to a correlated state with large spatial extension. Some consequences of this are that a
minimum energy (gap energy) is needed to break up the condensate, that the liquid cannot rotate freely above a
critical rotational velocity, but vortices appear with quantized circulation, and that Josephson effects appear, e.g.,
leading to a kind of "ringing" in the liquid after the variation of a magnetic field over the sample. ...".

 

According to a 1995 Alternate View column published in 1996 by Analog, written by John Cramer: "... Wieman and
Cornell were able to produce a Bose-Einstein condensate of supercooled 87Rb (rubidium-87) atoms. Rubidium is an
alkali metal from the first column of the periodic table, an atom that has a spin of 1/2 in its electron shell
structure and is therefore not an obvious candidate for BEC production. However, when a gas of rubidium
atoms is placed in a strong magnetic field, all spins line up and adjacent atoms combine to form spin 1 molecules
that behave as integer-spin bosons. ... To produce a BEC, a gas of weakly interacting bosonic molecules must be
cooled to an ultra-low temperature at which the deBroglie wavelength of the molecules becomes larger than their mean
spacing. The problem has been reaching such a temperature. Since the deBroglie wavelength is inversely proportional
to the square root of the temperature and molecule spacing grows with temperature, a BEC can only form at a
temperature below 170 nano-Kelvin (or 1.7 x 10^(-7) K, 170 billionths of a Celsius degree above absolute zero). ...
Another aspect of the BEC is its small size. The size of a BEC of any number of atoms is the same as the size of one
atom in the same state. This means that BEC has implications for producing ultra-compact matter. The BEC is a closet
for storing atoms that is never full. In fact, the more atoms that have been stored in the BEC, the stronger is the
tendency for more atoms to join them, and the strength of this "pull" increases as the factorial of the number of atoms
in the condensate. The BEC is so compact and dense that, with sufficient atoms added, a mini-black hole of atomic
size should form. ... An isolated rubidium atom has an atomic radius of 3 x 10^(-10) meters, so a BEC of rubidium
atoms should be about the same size. The mass of rubidium needed to form a black hole of this size would be 2 x
10^17 kilograms, about 20 times the mass of Mars' largest moon Phobos. The BEC of Wieman and Cornell contained
only a few thousand atoms of rubidium. ...".

According to a News from NIST article: "... By making a Bose-Einstein condensate in a particular isotope --
rubidium-85 -- and then changing the magnetic field in which the BEC is sitting, researchers can adjust the
wavefunction's self-interaction between repulsion and attraction. ... Making the self-interaction mildly repulsive causes
the condensate to swell up in a controlled manner, as predicted by theory. However, when the magnetic field is
adjusted to make the interaction attractive ... The condensate first shrinks as expected, but rather than gradually
clumping together in a mass, there is instead a sudden explosion of atoms outward.

http://www.npl.washington.edu/AV/altvw77.html
http://www.nist.gov/public_affairs/bosenova.htm
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This "explosion," which actually corresponds to a tiny amount of energy by normal standards, continues for a few
thousandths of a second. Left behind is a small cold remnant condensate surrounded by the expanding gas of the
explosion. About half the original atoms in the condensate seem to have vanished in that they are not seen in either the
remnant or the expanding gas cloud. ...".

 

 

Sonoluminescence does not occur in all liquids.  
Water seems to be special for sonoluminescence.   
The interaction of electric fields and water produces 
filaments within the water and 
quantum phenomena of superradiance and self-induced tranparency.  
In pure water with gas bubbles, 
the filaments may radiate outwardly into the water 
from the spherical surface of a gas bubble.  
As the bubble collapses, 
the filaments would be pushed closer together, 
and the Casimir effect described by Schwinger and Chodos 
could combine with superradiance and self-transparency 
to produce sonoluminescent radiation.  

In letter-length paper (quant-ph/9805023), Liberati, Visser, Belgiorno, and Sciama extend Schwinger's model for
sonoluminescence by explicitly calculating the Bogolubov coefficients relating the QED vacuum states associated with
the collapse of a dielectric bubble. They explicitly show that sudden (non-adiabatic) collapse leads to the production of
real photons with a spectrum proportional to phase space volume, and a high-frequency cutoff that arises from the
asymptotic behaviour of the dielectric constant, and they argue that the Casimir energy model remains a viable
candidate for explaining sonoluminescence.

In their expanded paper (quant-ph/9805031), Liberati, Belgiorno, Visser, and Sciama emphasize the importance of the
difference in refractive indices as a function of wavenumber, pressure, temperature, and noble gas admixture.
Although the basic Casimir effect is a universal phenomenon of QED, specific and particular experimental features can
be encoded in the refractive index. The Casimir energy changes as the bubble collapses, but it is only in the sudden
approximation that converting all the change in Casimir energy to real photons can be justified. For the conversion of
zero-point fluctuations to real photons to be relevant for sonoluminescence the sudden approximation must hold for
photons all the way out to the observed extreme ultraviolet cut-off (200nm; corresponding to a femtosecond timescale
period of 0.66 x 10 ^(-15) sec) of sonoluminescent radiation. This implies that if conversion of zero-point fluctuations

http://ne43.ne.uiuc.edu/ans/sonolum.html
http://www.wdv.com/Notebook/Sono/
http://xxx.lanl.gov/abs/hep-ph/9604368
http://xxx.lanl.gov/abs/quant-ph/9805023
http://xxx.lanl.gov/abs/quant-ph/9805031
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to real photons is a significant part of the physics of sonoluminescence then the refractive index must be changing
significantly on femtosecond timescales. Thus the changes in refractive index cannot be just due to the motion of the
bubble wall. The bubble wall is moving at most at Mach 4, for a 1 micrometer bubble this gives a collapse timescale of
10^(-10) seconds, about 100 picoseconds. Therefore one should not be focussing on the actual collapse of the bubble,
but rather the way in which the refractive index changes as a function of space and time: as the bubble collapses the
gasses inside are compressed, and although the refractive index for air (plus noble gas contaminants) is 1 at STP it
should be no surprise to see the refractive index of the trapped gas undergoing major changes during the collapse
process.

In quant-ph/9804006, Buzzacchi, Giudice, and Preparata describe a model of sonoluminescence based on QED
coherent interactions in which the final phase of collapse the surface of the "imploding" bubble of H2O reaches a
supersonic velocity with respect to the speed of sound in the water vapour, there begins a process of compression
which, when the vapour's density reaches the value of 0.31 g/cm^3, leads to the formation of liquid water in a very
short time with the release of excess energy (part of the latent heat) as a flash of light with a well defined energy
spectrum, both in frequency and intensity, corresponding to a blackbody temperature in excess of 10^5 K, but with a
time coherence that is in disagreement with both the blackbody and the electron plasma mechanisms.

Their theory predicts that: all frequencies are emitted simultaneously, there being no delay effect for the low
frequencies with respect to high frequencies; the temporal widths do not depend on the nature of the bubble gases; the
actual values of the widths depend on the deviations of the imploding interface from sphericity, causing its different
parts to reach the critical density at different times (giving such fluctuations the size of about 10^(-5) cm (the size of a
Coherence Domain), and considering a radius velocity at R = R about 1.5 x 10^5 cm/s, yields a delta t that is about 60
ps, which is about the right size; and, regarding the coherence of the SL ashes, the theory predicts good coherence
properties, for the observed e.m. radiation originates from the classical currents associated with the two-level
oscillations of the large number of H2O molecules of the different ( about 150) Coherence Domains. According to
their theory, the situation is completely different for diatomic molecules, such as the N2's or O2's of air; their
transformation into highly interactive free radicals will lead to their disappearance from the bubble, which may also
explain why for purely diatomic gases SL is so unstable and shows very strange memory effects.

In quant-ph/9904008, Liberati, Visser, Belgiorno, and Sciama "... describe an extension of the quantum-vacuum
approach to sonoluminescence proposed several years ago by J. Schwinger. [They] ... first consider a model calculation
based on Bogolubov coefficients relating the QED vacuum in the presence of an expanded bubble to that in the
presence of a collapsed bubble. In this way [they] ... derive an estimate for the spectrum and total energy emitted ...
[which is] shown to be proportional to the volume of space over which the refractive index changes, as Schwinger
predicted. ...". They go on to say: "... We have also explained why such a change must be sudden in order to fit the
experimental data. This leads us to propose ... a model focussed ... on the actual dynamics of the refractive index (as a
function of space and time) and not just of the bubble boundary (in Schwinger's original approach the refractive index
changes only due to motion of the bubble wall). This proposal shares the generic points of strength attributable to the
Casimir route but it is now in principle able to implement the required sudden change in the refractive index. .... ...". In
quant-ph/9904013, Liberati, Visser, Belgiorno, and Sciama describe the physical scenario in more detail, saying"...
Bubble collapse leads to changes in the spatio-temporal distribution of the refractive index, both via physical
movement of the dielectrics, and through the time-dependent properties of the dielectrics. Changes in the refractive
index drive changes in the distribution of zero-point modes, and this change in zero-point modes is reflected in real
photon production. ... Sonoluminescence cannot be directly related to the static Casimir effect. (The static Casimir
effect is relevant only insofar as it gives an approximate value for the energy budget). We hope that the investigation
of this paper will convince everyone that only models dealing with the actual mechanism of particle creation ... will be
able to eventually prove or disprove the pertinence of the physics of the quantum vacuum to Sonoluminescence. ...
There now can be no doubt that bubble collapse (and the associated change in Casimir energy) leads to production of
real photons - the controversial issues now move to quantitative ones of precise fitting of the observed experimental
data. ...". In quant-ph/9905034, they consider finite volume effects. In quant-ph/9904018, Liberati, Visser, Belgiorno,
and Sciama "... propose a fundamental test for probing the thermal nature of the spectrum emitted by
sonoluminescence. ... two-photon correlations can in principle discriminate between real thermal light and the
quasithermal squeezed-state photons typical of models based on the dynamic Casimir effect. ... For thermal light one
should find thermal variance for photon couples. On the other hand, thermofield-like photons should show zero

http://xxx.lanl.gov/abs/quant-ph/9804006
http://xxx.lanl.gov/abs/quant-ph/9804006
http://xxx.lanl.gov/abs/quant-ph/9904008
http://xxx.lanl.gov/abs/quant-ph/9904013
http://xxx.lanl.gov/abs/quant-ph/9904013
http://xxx.lanl.gov/abs/quant-ph/9905034
http://xxx.lanl.gov/abs/quant-ph/9904018
http://xxx.lanl.gov/abs/quant-ph/9904018
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variance in appropriate pair correlations. ...".

 

According to a 5 March 2002 article by David Whitehouse for the BBC:

"... According to Professor Richard Lahey, ... at Rensselaer Polytechnic Institute, ... as the bubbles in the
acetone collapsed due to the ultrasound pulse, they produced miniscule amounts of energy. It is believed
that the bubble collapse causes a momentary shock wave that creates high pressures, high temperatures
and a flash of light, which scientists call sonoluminescence ... The research, to be published in Friday's
issue of the journal Science, was done at the Oak Ridge National Laboratory in Tennessee and at the
Rensselaer Polytechnic Institute in New York (both US). The scientists fired sound waves through acetone,
causing minute bubbles in the liquid to collapse at temperatures of millions of degrees to produce small
flashes of light. It is within these collapsed bubbles, the researchers say, that the nuclei of atoms fuse,
releasing energy in the same way that the Sun does. ... If science ever does find a way to build a practical
nuclear fusion reactor on Earth, it would transform society as the "fuel" could be derived from water....".

 

 

The INTERNET is the most effective way ever devised for IDEAS to be communicated among
humans.

You might even regard IDEAS as life forms living on a human-internet substrate.

 

 

 
 
 

Tony Smith's Home Page

......

http://news.bbc.co.uk/hi/english/sci/tech/newsid_1855000/1855672.stm
http://news.bbc.co.uk/hi/english/world/


The Spirit of the Tao 

seems to me to be analogous to the words of Masamune Shirow (a pseudonym) in the book Ghost in the Shell 2: Man-
Machine Interface (issue 11 of 11) (Dark Horse Comics 2003): 

"... two thousand years ago it was the jewel  millenium, during which religion was extremely powerful ...[one 
thousand years ago]... the sword  millenium ... was symbolized by powerful science and technology ...[now is 

the]... mirror millenium ...[in which]... science and religion mirror each other ... 

the [ Yasakani Magatama ] jewel ... 

[ which represents a Yin-Yang binary choice of the Taiji of the Great Primordial-Tao School, 
which includes the cultivation practices from the Unconventional School, and of IFA, and which also represents 

the Bezels of Wisdom of Ibn Arabi ] ... 

the [ Kusanagi ] sword ...

 [ which represents math/science/technology ranging from Iron to Gravity and the Standard Model and Beyond ] 
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and ... the [ Kagami ] mirror ... 


[ the 8-fold mirror Kagami  = Kami (spirit) + ga (ego) shows that the Binary Choices of the Yasakani 
Magatama jewel are mirrored as a representation of the Gravity and Standard Model of the Kusanagi 

sword by VoDou Physics of the D4-D5-E6-E7-E8 Physics Model which is based on the 8 binary choices 
of the Cl(8) Clifford Algebra and which unites all three: jewel, sword, and mirror ; so that they, like the three 

legs/eyes of Yatagarasu ] 

are all together now ...". 

Images from http://onmarkproductions.com/assets/images/shinto-text.jpg (top image) and from http://www.uwec.edu/philrel/ 
shimbutsudo/ninigi.html (second fourth and fifth images from the top) and from material on http://www.valdostamuseum.org/ 
hamsmith/swas.html (third image from the top and its description). The etymology of the word Kagami is taken from http:// 

www.nihonbunka.com/shinto/blog/archives/000098.html .

According to http://www.hotsuma.gr.jp/index-e.html:  "... The Hotsuma-Tsutae is an epic poem of more than 10,000 
lines written in "yamato-kotoba", an ancient form of Japanese. It tells the story of the "gods" who inhabited 
Japan in the Late Jomon, Yayoi, and Early Kofun eras (spanning more than a thousand years from the 8th 
century BC to the 3rd century AD). Its authors are given as Kushimikatama, Minister of the Right in the reign of 
the Emperor Jimmu, and Ohotataneko, who lived during the reign of the Emperor Keiko. Kushimikatama 
wrote the first two volumes (The Book of Heaven and The Book of the Earth). Ohotataneko edited these and 
added the third volume (The Book of Man). ... CONTENTS OF THE HOTSUMA-TSUTAE ... Awa-no-
Uta The Awa-no-Uta is a song that starts with the letter "a" and ends with "wa", hence its name. It contains 
each character in the 48-syllable script of ancient Japan (the "Hotsuma script"), and appears in the first chapter 
of the Book of Heaven. ... The Book of Heaven (Chapters 1-16) ... The Book of the Earth (Chapters 17-28) 
... The Book of Man (Chapters 29-40) ...". 

According to http://www.hotsuma.gr.jp/awanouta-e.html: "... Isanagi and Isanami, the 7th generation of rulers ... 
revived the productivity of agriculture ...[and]... set about standardizing the national language, which had 
become polarized into barely intelligible dialects. To do this, they employed a form of song called the Awa no 
Uta. 
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Singing in harmony to the accompaniment of musical instruments, Isanagi would intone the "upper" 24 sounds 
and Isanami the "lower" 24. In this way, they tried to standardize the number of sounds in the language and, 
along with their efforts to diffuse agriculture, this helped them bring the nation back to its feet. ...". 

Note that the upper 24 plus lower 24 can represent the 48 root vectors of the F4 Lie algebra, which form in 4-
dimensional space a 24-cell 

and its dual 
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24-cell.

According to http://www.hotsuma.gr.jp/futomani-e.html:  "... Toyoke, lord of the northern provinces ... drew up a 
chart using 51 phonetic symbols to represent the 49 deities residing in the heavens. 

This he presented to his daughter Isanami and her spouse Isanagi, 8th in the line of divine rulers of Japan. 
Amateru, son of Isanagi and Isanami, had his nobles compose poems based on Toyoke's chart. From these, he 
selected 128, which were then set down as the Futomani Book of Divination (the origin of Shinto divination 
rituals). 

The symbols A-U-WA in the inner circle represent Amemiwoya, the creator of heaven and earth. The 
Amemiwoya (August Heavenly Ancestor) deity 
TO-HO-KA-MI-YE-HI-TA-ME in the first inner ring are the eight deities who create the human soul, 
connect it to the physical form, and govern the span of human life. The Amoto (Heavenly Origin) deities 
A-I-HU-HE-MO-WO-SU-SI in the second inner ring are the deities who govern the cardinal 
directions, language, and human organs. The Anami (Heavenly Parity) deities 
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The thirty-two symbols in the two outer rings govern the outer form of humans and protect day and 
night. The Misofu (Thirty-Two) deities ...". 

Note that the +  = 24 cyan  letters can represent the 24-cell root vectors of the 28-dimensional D4 16 8 
subalgebra of the F4 Lie algebra; the 8 green  letters can represent the vector space of D4; and the 8 8 = 16+
red  letters can represent the 16 full spinors ( 8 +half-spinors and 8 -half-spinors) of D4. 

The diagrams in the yellow  center are not Hotsuma letters, but are symbols of left-handed and right-handed 
spirals  and a double spiral. If the double spiral is counted twice, as representing Yin and Yang of a Yin -Yang 

symbol , then there are 4 elements, corresponding to the 4 Cartan subalgebra elements of the 48+4 
= 52-dimensional Lie algebra F4 . 

Amateru's 128 poems correspond to two sets of the 64 hexagrams of the I Ching. 

They also correspond to half of the 256 Odu of IFA , and to the 128-dimensional even subalgebra Cl(8)e of
the 256-dimensional Cl(8) Clifford Algebra with graded structure 

1 8 28 56 70 56 28 8 1 

The graded structure of even subalgebra Cl(8)e is 

1 28 70 28 1 

which can be written in two dual 64-dimensional parts as 

1 28 35 
35 28 1 
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in which the first 28 corresponds to the 28-dimensional D4 Spin(8) Lie algebra whose 24 root vectors 
correspond to 24 of the 48 Hotsuma letters and to the vertices of a 24-cell 

and in which the second 28 corresponds to the momentum space duals of the 28-dimensional D4 Spin(8) Lie 
algebra whose 24 root vectors correspond to the other 24 of the 48 Hotsuma letters and to the vertices of a 
dual 24-cell 

Note that the 128 contains two dual 24-cells whose 24+24 = 48 vertices form the root vectors of the 48+4 = 
52-dimensional exceptional Lie algebra F4. 

the only regular polytope in any dimension that is both centrally symmetric and self-dual, impressed me so much 
that I took it to be the foundation of the model: 
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Since the 24 vertices of the 24-cell describe the vertex figure of the Quaternion Integral D4 lattice, I 
tried to develop a model with a Lattice SpaceTime having 4-dimensional Quaternionic structure that 
carried over to its continuum limit as a smooth 4-dim SpaceTime manifold. In January 1980 the Notices 
of the American Mathematical Society (27 (1980) 67) published a Query (no.208) from me saying: "... 
J. A. Wolf (J. Math. Mech. 14 (1965) 1033-10470 has shown that there are 4 types of 4-dimensional 
complete simply connected Riemannian symmetric spaces with quaternionic structure: 

(I) Euclidean 4-space, which has Abelian structure [ the 4-torus T4]; 
(II) SU(2) / S(U(1)xU(1)) x SU(2) / S(U(1)xU(1)), ... [ S2 x S2 ] ...; 
(III) SU(3) / S(U(2)xU(1)), ... [ CP2 ] ...; and 
(IV) Sp(2) / Sp(1)xSp(1) ... [ = Spin(5) / Spin(4) = S4 ] ..., 

and the noncompact duals of II, III, and IV. ... Can the correspondence between the 4 ty0es of spaces 
having quaternionic structure and the 4 forces of phyiscs be used to constuct a unified theory ...?". 

Since the 24-cell is the Root Vector Polytope of the 28-dimensional D4 Lie Algebra Spin(8), I tried to 
develop a model whose Gauge Bosons were the represented by the 28 infinitesimal generators of 
Spin(8). In my early work, 

10 formed the Anti-deSitter Lie Algebra B2 = C2 = Spin(2,3) = Sp(2), which could be gauged 
by the MacDowell-Mansouri mechanism to produce Gravity with a Cosmological Constant and 
Torsion; 
8 formed the 8 gluons of Color SU(3) 
6 formed the 3 weak bosons of the SU(2) Weak force, with 

3 of the 6 corresponding to 2 of the 4 polarization directions t,x,y,z and 
the other 3 corresponding to the other 2 polarizaitons; and 

4 formed the U(1) photon of ElectroMagnetism,

one for each of the 4 covariant polarizations t,x,y,z.


(I have since changed my mind about how the 28 generators of D4 work, in that now I use 16 of them to form 
U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) and gauge it to get gravity, with the remaining 12 forming 8 gluons, 3 

weak bosons, and 1 U(1) photon.) 

Recall 256-dim Cl(8) with grades 1 8 28 56 70 56 28 8 1 

The graded structure of even subalgebra Cl(8)e is 

1 28 	 70 28 1 

which can be written in two dual 64-dimensional parts as 

1 28 	 35 
35 28 1 

in which 

the square root of the first 1+28+35 = 64 = 8x8 corresponds to 8 +half-spinor fermion particles and 
the square root of the second 1+28+35 = 64 = 8x8 corresponds to the mirror image 8 -half-spinor 
fermion antiparticles. 
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In the D4-D5-E6-E7-E8 VoDou Physics model the 24 vertices of a 24-cell can represent 24 of the 28 non-
Cartan-subalgebra gauge boson generators of Spin(8) as desribed above. 

The dual 24-cell can also be seen ( alternatively to being seen as a momentum-space dual ) in this way: 

16 of the 24 vertices of its dual 24-cell can represent 
8 first-generation +half-spinor fermion particles; and 
8 first-generation -half-spinor fermion anti-particles 

Its other 8 vertices are not dirctly in the 128-dim even subalgebra of Cl(8) but are by triality isomorphic 
to 8-dim half-spinors and are the 8-dim SpaceTime vector space on which 28-dim Spin(8) acts. 

The 8-dimensional SpaceTime is reducible to 

4-dimensional Physical SpaceTime, whose corresponding vertices are denoted by 

plus 

4-dimensional Internal Symmetry Space , whose corresponding vertices are denoted 
by 

Frank D. ( Tony ) Smith, Jr.

P. O. Box 370


Cartersville, GA 30120 USA

770-382-5875


www.tony5m17h.net/

 www.valdostamuseum.org/hamsmith/
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The Swastika did NOT originate as a Nazi symbol of hatred. 
SWASTIKA is derived from the Sanskrit word: 
SVASTIKAH, which means 'being fortunate'.

Don't make Hitler happy,

 
even in his grave. 

 
Don't believe his BIG LIE about the swastika.  

 
 

See the SWASTIKA for what it REALLY IS:

 
 

an ancient symbol of good luck, prosperity, and long life, 
used not only in Mississippian burial mounds but also 
in even more ancient cultures such as India and China.

 

   

To give you an idea of how long the Swastika has been a symbol in China, look at an illustration of comets painted on
silk about 2300 years ago:

The silk was discovered during the 1970s at Mawangdui, near Changsa, in Number Three Tomb. There were 29
comets illustrated on the silk, of which the last 4 are shown above. As you can see, the last comet, on the far left, is



Swastika
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illustrated by a Swastika. Sagan and Druyan, in their book "Comet" (Random House 1985), p. 186, say "The twenty-
ninth comet is called 'Di-Xing', 'the long-tailed pheasant star'." As a comet form, the Swastika looks like a spinning
comet from which jets are erupting, like Comet Hale-Bopp.

Here are some more details about the history of the swastika:

The English and German word SWASTIKA is derived from the Sanskrit word: SVASTIKAH, which means 'being
fortunate'. The first part of the word, SVASTI-, can be divided into two parts: SU- 'good; well', and -ASTI- 'is'. The -
ASTIKAH part just means 'being'.

The word is associated with auspicious things in India - - because it means 'auspicious'. About 2500 years ago, when
Sakyumuni brought Buddhism to China from India, the Chinese also borrowed the swastika and its sense of
auspiciousness.

In China, the swastika is a Chinese character ( Pinyin wan4, \ tone ) which means "ten thousand, a very great number,

myriad". As shown on a Chinese Character Dictionary web page, that swastika character  can be simplified to 

and also can be written traditionally as  .

The swastika symbol has been used for thousands of years among practically every group of humans on the planet.
According to Barbara G. Walker, in The Woman's Encyclopedia of Myths and Secrets:

"... Swastikas appear on Paleolitic carvings on mammoth ivory from the Ukraine, dated ca. 10,000 B.C.
Swastikas figure on the oldest coinage in India. Persia, Asia Mior, and Greece represented the rotating axis
mundi with the symbol of a swastika. On a Boeotian amphora of the 7th century B.C., the swastika was
presented as a sacred sign of the Goddess Artemis. It also represented many other deities from Iceland to
Japan, Scandinavia to North Africa. It was much used in Troy and Mycenaie before the 13th century B.C.
... In Japan, the reborn Amida, "Buddha of Immeasurable Light", wore a left-handed swastika carved on
his breast. A similar left-handed swastika was the sign of Thor's hammer on Scandinavian coins. ... Trojan
images of the Great Goddess showed a swastika within a female triangle on her belly, indicating the
hidden god prior to his next rebirth. Early Chiristians adopted the swastika to represent Christ, calling it a
crux dissimulata or disguised cross. It was also called the crux gammata ... because it showed the Greek
letter gamma four times repeated. To Saxons it was fylfot, translated either "four-foot", referring to the
four heavenly pillars at the corners of the earth, or "fill-foot", referring to the Christian habit of filling in
the foot of a church window with swastikas. ...

... A variant of the swastika [eight-armed double swastika] ... represented German Vehmic Courts (from
Vehme, "punishment") which began in the Middle Ages as civil tribunals for persecuting heretics, and
became connected with the Inquisition. ... From the Vehmgericht arose specifically anti-Semitic secret
societies of Austria and Germany in the early 1900s - the forerunners of Nazism. ...".

As the "Cross of Thor", the symbol was even brought to England by Scandinavian settlers in Lincolnshire and
Yorkshire, long before Hitler.

It is interesting that the Nazis did not use the term "Cross of Thor", which is consistent with German history, but
instead preferred to steal the Indian term "swastika.

It is even more interesting that the swastika has been found on Jewish temples from 2000 years ago in Palestine, so
Hitler was (inadvertently?) stealing a Jewish symbol as well as an Indian one.

In the Americas, the swastika was used by Native Americans in North, Central, and South America. According to
Barbara G. Walker, in The Woman's Encyclopedia of Symbols and Sacred Objects:

http://www.mandarintools.com/chardict.html
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"...[The]... rattlesnake swastika design from a Mississippian Indian burial mound ...[

]... Around a solar cross lie four spirit-rattlesnakes, having not only rattles on their tails but also strange
doglike faces, mouselike ears, humanlike teeth, and stylized wings. These were connected with the winged
or feathered serpent deities of Mexico and Central America. ...".

 

Since the outer arms of the swastika can point either counterclockwise or clockwise, the swastika has been used as a
counterpart to the Taiji, or Yin-Yang, symbol.

Taiji in red and black  are commonly used with respect to the Tao .

In India, both clockwise and counterclockwise swastikas were used, with different meanings: the counterclockwise one
is associated with the goddess Kali-Maya (mother of Buddha, associated with the Moon), and the clockwise one is
associated with Ganesha (elephant-headed father of Buddha, associated with the Sun).

 

 

References:

Barbara G. Walker, THE WOMAN'S ENCYCLOPEDIA OF MYTHS AND SECRETS (1983), and THE WOMAN'S
DICTIONARY OF SYMBOLS & SACRED OBJECTS (1988), both published by Harper & Row;

James A. Michener, THE SOURCE;

Ernest Klein, KLEIN'S COMPREHENSIVE ETYMOLOGICAL DICTIONARY OF THE ENGLISH LANGUAGE
(Elsevier, 1971);

Robert H. Mathews, MATHEWS' CHINESE-ENGLISH DICTIONARY (Harvard, 1966).

A Modern Chinese-English Dictionary, Duan Shizen, Chief Editor (Oxford University Press, 1989).
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The book "In Search of the Cradle of Civilization" by Georg Feuerstein, Subhash Kak, and David Frawley (Quest
1995) describes the history of India from a perspective different from that of English colonialists.

According to Joe Hofler, who also refers to Dr. Kumbari of the museum of Urimqi in Xinjiang, China, the Indo-
Aryans of the Germanic branch traveled into Europe around 2000 BC and brought with them the"svastika" symbol
(sun disk) of their religious art at that time as shown by excavations of Kurgan graves on the steppes of Russia and
Indo-Aryan graves in Xinjiang, China.
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 Lo Pan with Earlier Heaven Ba Gua:

 

Lo Pan with Later Heaven Ba Gua:
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The following quotations are from Chinese Astrology, by Derek Walters ( The Aquarian Press 1987, 1992):  

 

"... The Eastern Palace ... Spring ... Hsiu 1-7 ... Azure Dragon ... Huo (Antares in
Scorpio) ... Equatorial Extension 77.22 degrees ..."

 

1  "... Chio ... Spica (alpha virginis) ... Horn ... is that of the Dragon of Spring. ... is likely to
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have originally included the Star Arcturus ... the Great Horn, Ta Chio ... which was once considered to be
part of the Great Bear ... If Spica is regarded as '0', then allowing for the precession of the equinoxes of
about 1 degree every 72 years, Spica would have marked the equinoctial position about the middle of the
sixth century of the present era ... Arcturus ... would ... have denoted the equinoxes in the middle of the fith
century BC, about the middle of the Chou dynasty ... E.E. ... Chinese degrees, according to the Huai Nan
Tzu ... 12 degrees ..."

 

2  "... K'ang ... Neck ... virginis ... originally the name of part of the throat of the 'Dragon' mega-
constellation ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 9 degrees ..."

 

3  "... Ti ... Base (floor, foundation, root) ... librae ... E.E. ... Chinese degrees, according to the Huai
Nan Tzu ... 15 degrees ..."

 

4  "... Fang ... Room (house, shop) ... scorpionis ... owing to the shift in the Heavens over two or
three thousand years ... Antares, the Fire Star of the Yao Tien ... no longer corresponds to what is the
constellation of the Spring Equinox. It represents the stomach of the Dragon ... E.E. ... Chinese degrees,
according to the Huai Nan Tzu ... 5 degrees ..."

 

5  "... Hsin ... Heart ... scorpionis ... The (apparent) migration of Antares to this constellation has
been mentioned already ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 5 degrees ..."
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6  ".. Wei ... Tail ... scorpionis ... ... E.E. ... Chinese degrees, according to the Huai Nan Tzu
... 18 degrees ..."

 

7  "... Chi ... Winowing Basket ... sagitarii ... originally ... the 'dung basket'... Its position at the
tail of the dragon is self-explanatory ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 11 1/4
degrees ..."

 

"... The Northern Palace ... Winter ... Hsiu 8-14 ... Dark Warrior (Tortoise) ... Hsu
(beta Aquarii) ... Equatorial Extension 95.07 degrees ..."

 

 

8  "... (Nan) Tou ... (Southern) Ladle or dipper ... sagirarii ... the 'head of the tortoise' ...
E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 26 degrees ..."

 

9  "... (Ch'ien) Niu ... Ox(-boy) (The Draught) Ox ... capricorni ... Altair (alpha aquilae) .. is the
Oxboy, and Shiu 9 his Ox ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 8 degrees ..."
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10  "... (Hsu) Nu ... (Servant) Maiden ... If Vega is the Weaving Maiden, then Hsiu 10 msut ... be
the Weaving Maiden's loom ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 12 degrees ..."

 

11  "... Hsu ... Void ... aquarii ... equulei ... This is the determinative constellation of the Northern
Palace ... signifies ... a tomb ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 10 degrees ..."

 

12  "... Wei ... Danger (rooftop) ... aquarii ... pegasi ... consists of three red stars ... E.E. ...
Chinese degrees, according to the Huai Nan Tzu ... 17 degrees ..."

 

13  "... (Ying) Shih .. House, pyre ... pegasi ... This and the next constellation were
formerly the single constellation Ting ... the Forehead, but were divided into two so that the number of
constellations pertaining to Winter would be the standard seven ... Present day astronmers refer to the four
stars as 'The Square of Pegasus' ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 16 degrees ..."

 

14  "... (Tung) Pi ... (Eastern) Wall ... andromedae ... pegasi ... The ancient astrological
significance was that of archives ... presiding over literature ... It is the house of exalted virtue ... Another
symbolism ... a fish's mouth from which lies issue ... E.E. ... Chinese degrees, according to the Huai Nan
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Tzu ... 9 degrees ..."

 

"... The Western Palace ... Autumn ... Hsiu 15-21 ... White Tiger ... Pleiades ...
Equatorial Extension 82.97 degrees ..."

 

15  "... K'uei ... stride ... andromedae ... piscium ... supposed to resemble the sole of a shoe ...
also .. a man with legs astride ... the constellation represented the arsenal of the Emperor ... E.E. ... Chinese
degrees, according to the Huai Nan Tzu ... 16 degrees ..."

 

16  "... Lou ... Mond (Bond) ... arietis ... associated with the harvest ... presiding over gatherings
... harmony ... music ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 12 degrees ..."

 

17  "... Wei ... Stomach ... arietis .. actually refers to a storehouse ... the celestial granary ...
imprisonment ... earthworks .. the related element was Metal ... E.E. ... Chinese degrees, according to the
Huai Nan Tzu ... 14 degrees ..."

 

18  "... Mao ... Pleiades ... the ears and eyes of Heaven ... the determining constellation of the
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Western palace ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ...11 degrees ..."

 

19  "... Pi .. Net ... Hyades ... alpha (Aldebaran) .. tauri ... .Both the Hyades and the Pleiades
are clusters of stars which were regarded as being the mesh of a hunting net; though it is possible that the
shape of the stars of ... Hyades ... may originally have been the trident rather than the net ... E.E. ... Chinese
degrees, according to the Huai Nan Tzu ... 16 degrees ..."

 

20  ".. Tsui (Chui) .. Beak (of the Turtle) orionis ... exceptionally minute constellation ... the head
of Orion ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 2 degrees ..."

 

21  "... Shen ... Orion (To Mix) ... orionis ... including Betelgeux, Rigel, Bellatrix ... includes
the 'sword' ... The ... strokes at the bottom of the character usually mean 'hair' and they could refer to the
Great Nebula ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 9 degrees ..."

 

 

"... The Southern Palace ... Summer ... Hsiu 22-28 ... Vermilion Bird ... Naio (alpha
Hydrae) ... Equatorial Extension 109.99 degrees ..."
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22  "... (Tung) Ching ... The (Eastern) Well ... geminorum ... the Head of the Phoenix
... a Well .. presides over Water ... cleanliness and purity ... presides over law, regulations, and order ... E.E.
... Chinese degrees, according to the Huai Nan Tzu ... 33 degrees ..."

 

23  "... (Yu) Kuei ... Ghosts (or, Ghostly Carriage) ... cancri, Praesepe [the Beehive star cluster] ...
the ghostly inhabitant of the carriage ... is the nebula Praesepe ... 'something white like a cloud of pollen
blown from willow catkins, like a cloud but not a cloud, like a star but not a star, it appears like an aura ...
(the word being Ch'i ...) ... it is the place of bodies heaped up ...' ... The box of four stars ... enclosing the
nebula Praesepe closely resemble the Chinese character Hsiung ... meaning an evil omen ... E.E. ... Chinese
degrees, according to the Huai Nan Tzu ... 4 degrees ..."

 

24  "... Liu ... Willow ... hydri ... Willow may have ... been the original material for the sticks cast
by I Ching diviners ... Willow plants were also thought to ward off poisons ... willow bark ... was the
original source of aspirin ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 15 degrees ..."

 

25  "... (Ch'i) Hsing ... (Seven) Stars; (the Excellent Star) ... Naio ... Bird ... hydri (Alfard, alpha
hydri, is the Bird Star) ... The determinative star of this constellation is Niao, the Bird Star, which has given
its name to the 'Southern Palace' as the ancient constellation Vermilion Bird ... It is regarded as presiding
overf bridges and fords ... because it marks the Summer Solstice, it symbolized the bridge between the two
halves of the year ... ... E.E. ... Chinese degrees, according to the Huai Nan Tzu ... 7 degrees ..."
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26  "... Chang ... Drawn Bow; Extending, spreading ... hydrae ... 'spreading' as of a net ... E.E. ...
Chinese degrees, according to the Huai Nan Tzu ... 18 degrees ..."

 

27  "... I ... Wings ... Crater, Hydra, and Centaur ... represents the wing of the bird ... also
... associated with music ... surrounded by a great number of smaller clusters of stars ... E.E. ... Chinese
degrees, according to the Huai Nan Tzu ... 18 degrees ..."

 

28  "... Chen ... The board which forms part of a carriage ... corvi ... sometimes called 'the
Celestial Carriage' ... presided over travel of all kinds and vehicles in general ... symbolized the wind ...[as
in]... a carriage 'flying' along with the speed of the wind ... E.E. ... Chinese degrees, according to the Huai
Nan Tzu ... 17 degrees ..."
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 Lo Pan Ring of 24:

(North, East, South, West Ba Gua characters are from Group 21 Luo Pan web material)
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Lo Pan E8 Physics:
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Lo Pan E8 = 248 = 120 + (64+64):
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Frank D. (Tony) Smith, Jr. - 2009 - http://www.valdostamuseum.org/hamsmith/

Triviality 3 States of Tquark-Higgs: 
CDF in 2011 and LHC in 2011-2012: 

The 3 states of the T-quark-Higgs system are

 

with the cyan 8-dimensional Kaluza-Klein point being on the Triviality/Unitarity boundary and with

Pure NJL state with Tquark mass = 145 GeV and Higgs mass = 2x mT = 290 GeV, which state I
think is unphysically oversimplified with respect to the Higgs mass and a little high with respect to
the Tquark mass, so I modify it to correspond to my physics model state with Tquark mass = 130
GeV and Higgs mass = 146 GeV
8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and Higgs mass = 176-188 GeV

As Hashimoto, Tanabashi, and Yamawaki said in their paper at hep-ph/0311165: "... We
perform the most attractive channel (MAC) analysis in the top mode standard model with TeV-
scale extra dimensions, where the standard model gauge bosons and the third generation of
quarks and leptons are put in D(=6,8,10,...) dimensions. In such a model, bulk gauge couplings
rapidly grow in the ultraviolet region. In order to make the scenario viable, only the attractive
force of the top condensate should exceed the critical coupling, while other channels such as the
bottom and tau condensates should not. We then find that the top condensate can be the MAC
for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ... based on the
renormalization group for the top Yukawa and Higgs quartic couplings with the compositeness
conditions at the scale where the bulk top condenses ... for ...[ Kaluza-Klein type ]...
dimension... D=8 ... m_t = 172-175 GeV and m_H=176-188 GeV ...". In Class. Quantum Grav.
3 (1986) L99-L105 N. A. Batakis says: "... In a standard Kaluza-Klein framework, M4 x CP2
allows the classical unified description of an SU(3) gauge field with gravity. However, the
possibility of an additional SU(2) x U(l) gauge field structure is uncovered. ... As a result, M4 x
CP2 could conceivably accommodate the classical limit of a fully unified theory for the
fundamental interactions and matter fields. ...".

BHL state with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark condensate

http://www.valdostamuseum.org/hamsmith/
http://www.valdostamuseum.org/hamsmith/Triviality3states2009.html
http://www.valdostamuseum.org/hamsmith/YamawakiCP2KKNJL.html
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... is based on the RG equation combined with the compositeness condition ... start[s] with
the SM Lagrangian which includes explicit Higgs field at the Lagrangian level ... BHL is
crucially based on the perturbative picture ...[which]... breaks down at high energy near
the compositeness scale /\ ...[ 10^19 GeV ]... there must be a certain matching scale
/\_Matching such that the perturbative picture (BHL) is valid for mu < /\_Matching, while only
the nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ... However,
thanks to the presence of a quasi-infrared fixed point, BHL prediction is numerically quite
stable against ambiguity at high energy region, namely, rather independent of whether
this high energy region is replaced by MTY or something else. ... Then we expect mt =
mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the quasi-infrared fixed point
given by Beta(ybart) = 0 in ... the one-loop RG equation ... The composite Higgs loop changes
ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV
-> 250 x sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with opposite sign pulls
it back a little bit to a higher value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\
= 10^19 GeV. The Higgs boson was predicted as a tbar-t bound state with a mass MH = 2mt
based on the pure NJL model calculation1. Its mass was also calculated by BHL through the full
RG equation ... the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".

... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki (MTY) and by
Nambu independently ... entirely replaces the standard Higgs doublet by a composite one
formed by a strongly coupled short range dynamics (four-fermion interaction) which
triggers the top quark condensate. The Higgs boson emerges as a tbar-t bound state and
hence is deeply connected with the top quark itself. ... MTY introduced explicit four-fermion
interactions responsible for the top quark condensate in addition to the standard gauge
couplings. Based on the explicit solution of the ladder SD equation, MTY found that even if all
the dimensionless four-fermion couplings are of O(1), only the coupling larger than the critical
coupling yields non-zero (large) mass ... The model was further formulated in an elegant
fashion by Bardeen, Hill and Lindner (BHL) in the SM language, based on the RG equation and
the compositenes condition. BHL essentially incorporates 1/Nc sub-leading effects such as
those of the composite Higgs loops and ... gauge boson loops which were disregarded by the
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY at 1/Nc-
leading order. Such effects turned out to reduce the above MTY value 250 GeV down to 220
GeV ...".

 

In his book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 175-176, Pierre Ramond
says:

"... The Higgs quartic coupling has a complicated scale dependence. It evolves according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda

where the one loop contribution is given by

beta_lambda = 12 lambda^2 - ... - 4 H ...

The value of lambda at low energies is related [to] the physical value of the Higgs mass
according to the tree level formula \
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m_H = v sqrt( 2 lambda )

while the vacuum value is determined by the Fermi constant ...

for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda is large. In
that case, beta_lambda is dominated by the lambda^2 term, which drives the coupling towards
its Landau pole at higher energies.

Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau pole to
experimentally accessible regions. This means that for a given (large) Higgs mass, we expect
the standard model to enter a strong coupling regime at relatively low energies, losing in the
process our ability to calculate. This does not necessarily mean that the theory is incomplete,
only that we can no longer handle it ... it is natural to think that this effect is caused by new
strong interactions, and that the Higgs actually is a composite ...

The resulting bound on lambda is sometimes called the triviality bound.

The reason for this unfortunate name (the theory is anything but trivial) stems from lattice
studies where the coupling is assumed to be finite everywhere; in that case the coupling is
driven to zero, yielding in fact a trivial theory. In the standard model lambda is certainly not
zero. ...".

 

In the Triviality System decays from higher states to lower states can be on straight lines of constant
Higgs mass / Tquark mass ratio with slope about 1.1 since the ratios Higgs mass / Tquark mass are

146 / 130 = 1.123
188 / 172 = 1.093
239 / 218 = 1.096

The Triviality Bound point at Tquark mass 172-175 Gev and the Critical Point point at Tquark mass =
218 GeV are both accurately described by the work of Yamawaki et al, while the point in our usual
phase at Tquark mass 130 is described by my model more accurately than by pure NJL;
Pierre Ramond says (as quoted above) that for the Triviality Bound "... we expect the standard model
to enter a strong coupling regime ... it is natural to think that this effect is caused by new strong
interactions, and that the Higgs actually is a composite ...", and a composite Higgs = TTbar
condensate is consistent with the 8-dim Kaluza-Klein model of Yamawaki et al;
In my view, the T and Tbar of the TTbar condensate = Higgs are bound more strongly than a
conventional quark-antiquark pair, not because of any new force such as Technicolor, but by
collective effect similar to the Quantum Protectorate described by Philip Anderson and the Collective
Electrodynamics of Carver Mead;
The transition from my high-energy 8-dimensional spacetime phase to the (4+4)-dimensional Kaluza-
Klein phase is described by the mechanism of Meinhard Mayer based on Proposition 11.4 of chapter
II of volume 1 of Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 2, John Wiley
1969, in which the Higgs field comes from integrating over the 4-dim internal symmetry space of
some gauge boson terms whose charge is carried, in 4-dimensional physical spacetime, by fermion-
antifermion pairs of which TTbar is most closely connected to the Higgs;
Physically, at the Triviality Bound my model with 4-dim spacetime plus 4-dim internal symmetry

http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate
http://www.valdostamuseum.org/hamsmith/QuanConResonance.html#resonance
http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#hmvev
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space could be transitioning toward a high-energy 8-dim spacetime which would appear clearly by
running up the Triviality Bound to the critical point at which our usual phase meets both the Triviality
phase and the Vacuum Instability phase at which the magenta Tquark with mass 218 GeV and Higgs
with mass 239 GeV live in accord with the work of Yamawaki et al;
The critical point BHL state is where the Renormalization Group Perturbative Picture of the
Composite Higgs breaks down, and there at the critical point, Vacuum Instability means that the T and
Tbar are too heavy to form, even as part of a collective, such a light thing as the Higgs, so that the
Higgs does not form to give mass, and there is no electroweak symmetry breaking, and all particles
are massless, which may mean that the critical point magenta Tquark with mass 218 GeV and Higgs
with mass 239 GeV gives us a window through which we can see the physics of my high-energy 8-
dimensional physics model.

 

Can Experiments see the 3 states of the T-quark-Higgs system ?

Until the LHC delivers its desired energy and luminosity, the Fermilab Tevatron and its CDF and D0
experiments will provide the most useful data.

Tevatron:

In early (1990s) data, both CDF and D0 saw evidence of all 3 states (green, blue, and magenta) in
semileptonic data:

In Tommaso Dorigo's blog entry "Proofread my PASCOS 2006 proceedings" (5 September 2007), 
particularly comment 11 (by me) and comment 13 (Tommaso's reply to 11):
I said: "... With respect to 
the CDF figure ...[left above]...  (colored by me with blue for the peak around 174 GeV ...[and a]... green
peak around 140 GeV) ... 
...[and]... 
the D0 figure ...[right above]... (colored by me with blue for the peak around 174 GeV ...[and a]... green
peak around 140 GeV) ... 
... what are the odds of such large fluctuations [ green peaks ] showing up at the same energy level in two
totally independent sets of data ? ...".
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Tommaso replied: "... It is of the order of 4-sigma. ...". 

Dilepton events, such as

from the 1997 UC Berkeley PhD thesis of Erich Ward Varnes show evidence for all 3 states. Event 12814 of
Run 84676 seen as a 2-jet event event (dashed line) shows the 130 GeV T-quark state and seen as a 3-jet
event (solid line) shows the 172 GeV T-quark state, and Event 15530 of Run 84395 seen as a 2-jet event
(dashed line) shows the 172 GeV T-quark state and seen as a 3-jet event (solid line) shows the 200+ GeV
T-quark state.

 

 

Tevatron CDF 2011:  

In her Universita degli Studi di Siena and University of Illinois Urbana Ph.D. Thesis, downloadable from
Fermilab as FERMILAB-THESIS-2010-51, Viviana Cavaliere says: "... We present the measurement of the
WW and WZ production cross section in p pbar collisions at sqrt(s) = 1.96 TeV, in a  final state consisting
of an electron or muon, neutrino and jets. ... for the [120; 160] GeV/c2 mass range ... an excess is
observed ... corresponding to a signi cance of 3.3 sigma ...". 
Those results are also presented by her Fermilab collaboration CDF in arXiv 1104.0699 which says: 
"... the invariant mass distribution of jet pairs produced in association with a W boson using data collected
with the CDF detector which correspond to an integrated luminosity of 4.3 fb-1 ...
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... has an excess in the 120-160 GeV/c2 mass range which is not described by current theoretical predictions
within the statistical and systematic uncertainties. ...".
As Tommaso Dorigo said on his blog entry of 6 April 2011: "... This particle ... cannot be a Higgs boson ...
the CDF analysis ... sought ... "semileptonic" WW or WZ decays ... these jets are not b-tagged ...
... the data overshoot the backgrounds in the region 120-160 GeV ...
The ... significance ... is 3.2 standard deviations ... a 3-sigma effect ...".

I think that the 3-sigma effect shown by Viviana Cavaliere and 1104.0699 is confirmation of the 4-sigma
effect seen in older Fermilab semileptonic data. 

LHC:

A fully functioning LHC should shed much light on the T-quark - Higgs system,

but the LHC has been delayed substantially due to such things as a September 2008 event
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and sloppy construction such as failure to solder copper conductor connections

as discussed by J. Wenninger at www.pd.infn.it/planck09/Talks/Wenninger.pdf and by Jester on his
Resonaances blog including his 27 May 2009 entry, where Jester said, about the September 2008 event:

"... An abnormally large resistance in one of the magnets acted as a heat source that quenched
the superconducting cable at one interconnection. In case of a quench the current should start
flowing or a few minutes through the copper bus-bar that encloses the cable until the energy
stored in the magnet is removed. However, due to bad soldering of an interconnection the
current could not flow normally and an electric arc was created. This melted copper, punctured
the helium enclosure which led to spilling of 6 tons of helium into the tunnel. ... a quench (a
phase transition from superconductivity to normal conductivity) of an LHC magnet can be
induced by just a few milijoules of energy. That energy may be provided by a bunch of strayed
protons from the beam . To avoid quenching, LHC cannot lose more than a millionth part of its

http://www.pd.infn.it/planck09/Talks/Wenninger.pdf
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beam. For comparison, the Tevatron loses about one thousandth of its beam during acceleration.
... the LHC will run at 10 TeV in the center of mass, instead of the nominal 14 TeV. The story
goes as follows. Before installing, the LHC magnets have to be "trained", that is to say, to
undergo a series of quenches to let their coils settle down at stable positions. After being
installed in the tunnel they are supposed to come back to their test performance with no or few
quenches. It turns out that the magnets provided by one of the three manufacturing companies
need an extraordinary number of quenches to settle down. Although the company in question
was not pointed at, everybody knows that the name is Ansaldo. In the case of that company, the
number of quenches required for stable operation at 7 TeV per beam is currently unknown, it is
probably somewhere between a hundred and a thousand. At the moment it is not clear if the
LHC will ever reach 14 TeV; 12-13 TeV might be a more realistic goal. ...".

As I said in a September 2009 comment on Tommaso Dorigo's blog, when I saw pictures of big copper
conductors just notched roughly to fit and then laid over each other without even the crudest solder
connection (even USA primitive pioneers building log cabins, when they notched the logs and laid them
over each other, they made a better connection by "soldering" them with mud or cement), I felt that the
people doing the work did not give a damn about whether they did an effective job, they just wanted to
"install" the copper as quickly as possible and then collect their contract paycheck, and nobody in
management had the interest (or even the curiosity) to go down into the work area to see what was going on
(sloppy assembly that would be obvious to the most casual observer - even a stupid bureaucratic observer),
so now (December 2009) I worry about how many other bad things are still in there that could impede even
running at 10 TeV. I think that CERN should take a much longer delay and look at EVERY sector in
DETAIL to be sure it is working properly.To my mind, the cost may be another 6 to 8 months or so of delay
but the benefit would be to eliminate some future bad event whose occurrence and correction could result in
a delay 2 or 3 times longer (or maybe even something worse). I know that decisions are now made by
committee, and that committee decisions tend to be compromises, but engineering is governed by the laws
of nature (who never compromises). Compromise is for politicians, who are governed by laws of men
(which are full of compromise). In my view, people like Wilson (who built Fermilab) and Rubbia (who ran
CERN in a previous era) and Richter (who ran SLAC) and Rickover (who built the USA Nuclear Navy)
were primarily engineers, and their machines all worked VERY well. I think that is what CERN now needs.

To me an engineer is somebody who puts things together so that they work and accomplish a specified
mission (such as colliders to create collision event and detectors to detect and record the events), and if
existing things do not have the necessary properties, the engineer then has to act as inventor to design and
build things that do have the necessary properties. About Richter, Sadoulet once said "... Richter had
presistently chosen techniques ... which were a little outdated ...", which meant that the techniques were
known to actually work (as Panofsky, a former SLAC director, once said "the definition of conventional
technology is that it worked once"). Sadoulet was with Rubbia at CERN, building the UA1 detector, so
maybe he should share with Rubbia the title of "good engineer". As to how Rubbia valued detectors, he said

"Detectors are really the way you express yourself. 
To say somehow what you have in your guts.
In the case of painters, its painting.
In the acse of sculptors, its sculpture.
In the case of experimental physics, it's detectors.
The detector is the image of the guy who designed it." 

Rubbia had previously proposed detectors like UA1 at CERN, but they had been rejected by committees,
which Rubbia described as being made up of "men of compromise", saying "Give them a proposal, they cut
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half of it. You can't cut half of this detector, there'd be no detector left." As to Rubbia's attention to details
(compare the unsoldered connections of LHC etc), he said:

"If it turns out that the magnet does not work,
or the detector does not track,
we cannot blame anybody but ourselves.
You have to understand every part in your detector.
You have to know what makes it run, how it works."

When there were problems at UA1, Rubbia himself would be the one who understood the problem well
enough to dictate a straightforward solution.

As to the CERN theorists, they made fun of the experiment people and made it clear that the pecking order
in physics was theorist -> experimenter -> engineer While UA1 was being built, the theorists put on a
Christmas play in which the theorists (who seem to have had plenty of spare time to write and perform such
plays) put these words in the mouth of an experiment character: "... What is physics coming to? ... It's a
mess. I think I'll become an engineer. ... At least they get tea breaks ...".

As to what the pecking order should be, I will just say that there has been zero advance in realistic
theoretical physics since the Standard Model (with the exception of my model, of course) while experiments
have done a brilliant job of producing tons of data, almost all of which serve to verify the accuracy of the
30-year old Standard Model, if you allow it to have some massive neutrinos, and the experimental machines
themselves are (when properly constructed) the pinnacle of human civilization.

(To give credit where credit is due, the quotes and most of the narrative above were quoted or paraphrased
from the book Nobel Dreams by Gary Taubes (Random House 1986).)

In that same September 2009 thread of Tommaso Dorigo's blog, Mike Harney said:

"... It just seems like the LHC is in what I call "oscilation mode" - a highly technical term that
describes the state of a project when it has lost convergence on becoming a reliable piece of
hardware because it is in the process of not fixing root problems but rather doing a patch job
which results in releasing a new set of gremlins that are waiting in the wings. As every good
"engineer" knows (I put this because anybody can be an engineer after suffering and fixing a
few problems), you want to eliminate 90%+ gremlins on the first prototype in order to converge
on a solution. This convergence theorem is known to be correct because after decimating so
many gremlins on the first prototype, the remaining ones don't stand a chance of victory without
the assistance of their brothers in the never-ending shell game that results when you are in
"oscillation mode".

All of this being said, I can say without a doubt that LHC is definitely in "oscillation mode"
and as somebody previously put it, they really need to get to the root of the problems and not
settle for the top-down approach to project management but rather visit the welders on site and
let them know their performance is being monitored (and blogged about!). ..".

 

However, whenever the LHC gets fixed and up and running, theHiggs search program it should undertake
has been described in an October 2006 article by Andy Parker in PhysicsWeb at
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http://physicsweb.org/articles/world/19/10/3, which article said in part ( including some material from a
referenced article at http://physicsweb.org/articles/world/19/10/3/1/PWexp4%5F10%2D06 ):

"... One of the main goals of the LHC is to discover the elusive Higgs boson, which is
responsible for the masses of all other particles ... The huge general-purpose ATLAS and CMS
detectors have been designed to make the hunt for the Higgs boson as easy as possible ...
Sometime in 2008, the first dispatches will arrive from beyond the frontier ...

... Both CMS and ATLAS are laid out in cylindrical layers of subdetectors but they use
markedly different technology. For example, ATLAS is surrounded by eight toroidal magnets,
while CMS

uses a single huge solenoid .. and different materials are used in the calorimeters ...

the huge ATLAS detector ...
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... weighing some 7000 tonnes and measuring over 26 m in length and 20 m in diameter ...
consists of a number of subdetectors, designed to identify and measure different types of
particle ... Three main subsystems, are arranged in cylindrical layers around the vacuum pipe
that carries the proton beams:

the inner detector is devoted to measuring charged-particle tracks;
the calorimeters measure the energy of particles;
and the outermost subsystem is used to detect muons ...

At the LHC, bunches of some 10^11 protons at a time will be accelerated to 7 TeV. As the
protons approach the detectors, they will be focused by electromagnetic fields to increase the
chance of a collision. About 20 protons will collide each time the beams cross, most being
glancing blows. But occasionally, two quarks in the incoming protons will meet head on,
creating a "hard" collision in which the energy released can create new massive particles,
including the Higgs boson and sparticles, if they exist. ...

Storing all the data read out from each of the billion or so collisions every second would be
impossible, so the detectors themselves will be programmed to select only the most interesting
events. Dedicated electronic "trigger" systems will inspect the data for high-energy deposits or
interesting patterns of particles, accepting only about 0.25% of the events. Farms of powerful
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computers will be used to further process the surviving events, reducing the number passed onto
waiting physicists for analysis to a more manageable 100 events per second.

Even after this massive filtering exercise, over a petabyte (10^15 bytes ...) of data will be
recorded each year. Small teams of physicists will work together on their chosen topic, trying to
pick out interesting "signal" events such as Higgs decays while removing "background" events
that come from known Standard Model processes. In order to do this, we need to understand
what the detectors should see from the Standard Model alone, and what the distinctive
"signatures" of new particles will be. This is done using "Monte Carlo simulations": computer
programs that generate millions of random events obeying the underlying theoretical equations,
starting from the hard collision and simulating the paths and decays of all the particles created
by it.

These simulations also include a virtual model of the detector, which mimics the response of
each detector element as the particles pass through it. The simulated data from this virtual
detector are then fed into the same reconstruction program that physicists will use to inspect the
real data, allowing them to compare the real data directly with the predictions of different
theoretical scenarios. Such Monte Carlo studies have been carried out since 1984, when the case
was first made to fund the LHC, and today the ATLAS database contains simulations of over
600 different scenarios. ...

Using the design luminosity of the LHC and a Higgs mass of 250 GeV, we would expect to
produce about 10 events containing Higgs bosons every minute. This is a promising start,
especially as the detector is designed to run for up to 10 years. ...

The Higgs boson can decay in many different ways, with the probability of a particular type of
decay depending on the as-yet unknown mass of the Higgs. From previous experiments, we
know that the Higgs mass must be above 114 GeV/c2 - otherwise we would already have seen
it - while theory requires it to lie below 1 TeV/c2.

If it has a "low" mass (about 120 GeV/c2), it will most often decay into a bottom quark and
antiquark. Unfortunately, it is very hard to tell these apart from the quarks produced in
collisions in which no Higgs is present. A low-mass Higgs can also decay into a pair of
photons, but it does this much less often - only once in 1000 decays.
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However, this decay is much easier to pick out, and there are so many proton-proton collisions
that there will still be thousands of these events produced.

If the Higgs has a high... mass (above 180 GeV/c2), then it is most likely to decay into pairs of
W and Z bosons. The easiest signal to identify occurs when the Higgs decays into two Z
bosons, which each decay in turn into a pair of electrons or muons. This signature of four
leptons can be easily identified by the detector, and is not often produced by unknown Standard
Model processes. Furthermore, by measuring the momentum of each of the leptons, it is
possible to reconstruct the mass of the parent particle of each pair. Hence, particle physicists
will home in on this type of decay by looking for two pairs of leptons in an event, the momenta
of each of which "add up" to a value close to the known mass of the Z boson. Taking this idea
further, the momenta of the two Z bosons can then be used to derive the Higgs mass. ...".

A slide from "Prospects for H -> WW searches at ATLAS" by Gemma Wooden at IoP meeting 2010
showed:
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According to slides (some modifications by me in the following four images) in a 2007 CERN-FNAL
powerpoint presentation by Andy Parker: 
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Note that in the electroweak sector of the Standard Model, the Z boson plays the role of a heavy photon
whose mass comes from the Higgs mechanism, so the Z pair signature looks like a heavy version of the

photon pair signature that becomes effective at energy ( or at Higgs mass ) greater than the total mass of the
two Z bosons, each of which has mass about 90 GeV, or at energy ( or at Higgs mass ) greater than about

180 GeV.

Note also that for a Higgs to decay at a high rate into a Tquark and a Tbar antiquark, the Higgs mass would
have to be at least twice the Tquark mass, or 2x130 = 260 GeV for the lightest Tquark state in my model, or

2x175 = 350 GeV for the 175 GeV Triviality Tquark 8-dim Kaluza-Klein state that is recognized by
Fermilab analysts, or 2x218 = 436 GeV for the 218 GeV Critical Point BHL state, and none of the three

Higgs states in my model ( 146 GeV, 188 GeV, and 239 GeV ) are heavy enough for such decay into a T-
Tbar quark-antiquark pair.

LHC in 2011-2012 and Beyond

Tommaso Dorigo said in his blog entry 31 Jan 2011 
"The LHC Will Run At 7 TeV in 2011 and 2012" 

"... LHC will continue to run through 2012, increasing as much as possible the instantaneous luminosity of
the beams. This means that while at the end of 2011 CMS and ATLAS might still only have one inverse
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femtobarn of collisions to play with, by the end of 2012 it is reasonable to expect at least a factor of 5 more
data. ... The graph below ...[ I have altered it by omitting irrelevant material and adding three vertical lines
at the Higgs masses for the three states in my physics model. The cyan line also corresponds to the Higgs
mass predicted in hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki in the context of an 8-dim
Kaluza-Klein Higgs-as-T-condensate model. ]... 

... shows the number of standard deviations equivalent to the observable ... Standard Model Higgs boson ...
signals that may be obtained by a combination of sensitive search channels by CMS. The curves show the
median sensitivity, i.e. they show the minimum significance achievable 50% of
the time. Different curves refer to ... different integrated luminosities. As you clearly see, 50% chances of a
3-sigma or larger evidence for the Higgs boson exist in a wide range of masses, even with the 7 TeV
running and 5 inverse femtobarns ( the full blue line -a reasonable estimate for 2012!). And bear in mind
that
this is CMS only: a combination with ATLAS would typically make a 3-sigma signal become a 4-
sigma one, roughly. If it were real! ...". 

However, the LHC has performed much better than Thommaso Dorigo expected in January 2011. 
The LHC run after January 2011 up to July 2011 produced 1/fb with 5/fb expected by Halloween 2011, 
so the criteria that Thommaso Dorigo set out in January 2011 show LHC status as of July 2011 for 
Higgs exclusion (95% CL), evidence (3 sigma), and discovery (5 sigma) as shown in this chart adapted
from the blog of Philip Gibbs: 



7/9/11 10:31 AMTriviality3states in 2009

Page 19 of 20file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Triviality3states2009.html

so, by Halloween 2011, 
the Higgs boson predictions of my E8 Physics model should be either validated or
refuted. 

What should the LHC do after that ?

If the LHC validates by E8 Physics model 
or otherwise observes only Standard Model Higgs below 300 GeV with no indication  
of any supersymmetry or other new physics, 
then
the energy frontier to be explored will be the energy range 
above electroweak symmetry breaking (order of 1 TeV). 

In that region the Higgs mechanism will not be around to generate mass,
so everything will be massless,
which is an interesting new regime that needs to be explored because:

1 – The fermions of different generations may look a lot alike.
For leptons, massless electron, muon, and tauon may be hard to distinguish.
For quarks being all massless, Kobayashi-Maskawa matrix may look very different, 
with possible consequences for CP violation. 

2 – Massive neutrinos may lose their mass,
and so neutrino oscillation phenomena may change in interesting ways.

3 – With no massive stuff, Conformal Symmetry may become important,
leading to phenomena such as:

a – Twistor stuff may be directly observable. 
See for example the book "Mathematics and Physics" by Manin, who says there:

“… What binds us to space-time is our rest mass,
which prevents us from flying at the speed of light,
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when time stops and space loses meaning.
In a [massless] world ... there are neither points nor moments of time;
beings … would live nowhere and nowhen;
only poetry and mathematics [ and maybe the LHC ] are capable 
of speaking meaningfully about such things.
One point of CP3 is the whole life history of a free …[ massless particle ]…
the smallest event that can happen to …[ it ]…”.

b – Segal conformal cosmological SU(2,2) phenomena may be observable and
may be related to Dark Energy because Segal uses SU(2,2) as a source of our
observation of expansion of the universe;

c – Since the Conformal group acts in 6-dim spacetime,
maybe two new large physical spacetime dimensions might emerge.

The LHC upgraded to 14 TeV could explore the range from 1 TeV up to 14 TeV, 
which is substantially beyond its present 7 TeV,
and
if the LHC by Halloween 2011 validates by E8 Physics model or otherwise observes 
only Standard Model Higgs below 300 GeV with no indication  of any supersymmetry 
or other new physics, 
then
the best use of the LHC may be to search the massless regime as high as possible, 
which would require upgrading LHC to 14 TeV
which could most expeditiously be done by using 2012 for the upgrade
and simultaneously for formulating experiments to test the massless regime. 

The massless regime is a new unknown frontier, so that any money spent on a 2012
upgrade 
would not only make the LHC more stable but would get the LHC up to 14 TeV much
earlier, 
enabling exploration that might produce a high return of significant now-unknown useful
physics.  
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 T-quarks, Nambu-Jona-Lasinio, and Kaluza-Klein

 

CDF and D0  observed 3 peaks in their T-quark data:

 

The middle (cyan) peak ( around 175 GeV ) is the one they initially identified as the T-quark.

The low peak (green) and the high peak (magenta) can be understoon in terms of Froggatt's paper hep-ph/0307138:

in terms of a 3-part system of the T-quark, the Higgs, and the Triviality Bound.

The high and low peaks can be seen when you look closely at dilepton events, such as the D0 event Run 84395, Event
15530 ( mu mu ) described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029

 

as analyzed using the matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an extension of the
weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...".

Close study of all 3 peaks might give useful information about not only the T-quark and the
Higgs, but also our Vacuum itself.

http://xxx.lanl.gov/abs/hep-ph/0307138
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
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Koichi Yamawaki in his paper at hep-ph/9603293 describes T-quark condensate Higgs models
( NJL and BHL ) that seem to be related to the low and high T-quark peaks

and

Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-
ph/0311165 describe a T-quark condensate models in 8-dimensional spacetime ( with 4

compact dimensions ) that seem to be related to the middle T-quark peak.

In his paper, Yamawaki says in part:

"... tightly bound composite Higgs models such as ... top quark condensate ...[which have]... nontrivial
short distance dynamics of the gauged Nambu-Jona-Lasinio (NJL) models (gauge theories plus four-
fermion interactions)

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

... in which the critical phenomenon in the gauged NJL model [yield] a simple reason why the top quark
can have an extremely large mass compared with other quarks and leptons. ... the four-fermion theory

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

in the presence of gauge interactions (gauged NJL model) can become renormalizable and nontrivial in
sharp contrast to the pure NJL model without gauge interactions. ...

... The Higgs boson was predicted as a tbar-t bound state ...

... the top quark can have a large mass, or more properly, why other fermions can have very small masses

... if only the top quark coupling is above the critical coupling, while all others [are] below it ...

The top quark condensate ... indeed yields a standard gauge symmetry breaking pattern ... to feed the mass
of W and Z bosons. ...

The largest physically sensible (new physics scale) would be the Planck scale 10^19 GeV at which we
have a minimum value prediction mt = 145 GeV ... with the pure NJL case ...

The BHL [ Bardeen-Hill-Lindner ] value is then given by mt = 218 +/- 3 GeV, at 10^19 GeV ... The
Higgs boson was predicted as a tbar-t bound state ... Its mass was also calculated by BHL through the full
RG equation ... the result being ... MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV
for mt = 218 +/- 3 GeV ...[ and MH = 143 GeV for mt = 130 GeV which is reasonably close to the 145
GeV value of mt ]...".

In other words, Yamawaki indicates that

the NJL model describes the low T-quark peak around 145 GeV, which is reasonably close to
the 130 GeV value of the D4-D5-E6-E7-E8 VoDou physics model

the BHL model describes the high T-quark peak around 218 GeV and

the BHL model Higgs / T-quark mass ratio of 1.1 is consistent with the 145.8 GeV / 130 GeV
= 1.12 ratio of the D4-D5-E6-E7-E8 VoDou physics model.

http://xxx.lanl.gov/abs/hep-ph/9603293
http://xxx.lanl.gov/abs/hep-ph/0311165
http://xxx.lanl.gov/abs/hep-ph/0311165
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Also, Hashimoto, Tanabashi, and Yamawaki in their paper at hep-ph/0311165 say:

"... We perform the most attractive channel (MAC) analysis in the top mode standard model with TeV-
scale extra dimensions, where the standard model gauge bosons and the third generation of quarks and
leptons are put in D(=6,8,10,...) dimensions. In such a model, bulk gauge couplings rapidly grow in the
ultraviolet region. In order to make the scenario viable, only the attractive force of the top condensate
should exceed the critical coupling, while other channels such as the bottom and tau condensates should
not. We then find that the top condensate can be the MAC for D=8 ... We predict masses of the top (m_t)
and the Higgs (m_H) ... based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top condenses ...

for ...[ Kaluza-Klein type ]... dimension... D=8 ... m_t = 172-175 GeV

and m_H=176-188 GeV ...".

 

The middle peak can be seen when you look closely at the D0 dilepton event Run 84395, Event 15530 ( mu mu )
described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029

using the neutrino weighting algorithm. It has 3 jets. If all 3 jets are included ( the solid line in the graph ), energy
around 200 GeV, corresponding to the Standard Model Critical Point Truth Quark excited state at the magenta dot. If
only the 2 highest energy jets are included ( the dashed line in the graph ), it has energy around 170 GeV,
corresponding to the 2-vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet
would correspond to decay down the blue curve along the Vacuum Stability bound of 10^19 GeV.

 

 Here are some more details from Yamawaki's paper at hep-ph/9603293:

"... mass of all particles in the ... standard model (SM) ... is attributed to a single order parameter, the
vacuum expectation value (VEV) of the Higgs doublet. Thus the problem of the origin of mass is simply
reduced to understanding the dynamics of the Higgs sector...

... the situation very much resembles the Ginzburg-Landau (GL)'s macroscopic theory for the
superconductivity, the mysterious parts of which were eventually explained by the microscopic theory of
Bardeen-Cooper-Schrieffer (BCS): The GL's phenomenological order parameter was replaced by the
Cooper pair condensate due to the short range attractive forces.

... the sigma-model description by Gell-Mann and Levy (GML) works very well as far as the low energy
(macroscopic) phenomena are concerned, while the deeper understanding of it was first given by Nambu
and Jona-Lasinio (NJL)1 based on the analogy with the BCS dynamics.

Nowadays people believe that essentially the same phenomena as described by the NJL paper takes place
in the microscopic theory for hadrons, QCD.

http://xxx.lanl.gov/abs/hep-ph/0311165
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ph/9603293


Truth Quark, Higgs, and Vacua

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/YamawakiCP2KKNJL.html[4/16/18, 1:24:41 AM]

In QCD the VEV of sigma ... 93 MeV, has been replaced by the quark-antiquark pair condensate ... an
analogue of the Cooper pair condensate, formed by the attractive color forces.

The Nambu-Goldstone (NG) boson, the pion, is now a composite state of quark and antiquark.

This is actually the prototype of the dynamical symmetry breaking (DSB) due to composite order
parameters like fermion pair condensates.

In fact Higgs sector in the SM is precisely the same as the sigma model except that ... the VEV of
sigma ... 93 MeV ... is now replaced by the Higgs VEV ... 250 GeV ...

One is thus naturally led to speculate that there might exist a microscopic theory for the Higgs sector, with
the Higgs VEV being replaced by the fermion-antifermion pair condensate ...

... tightly bound composite Higgs models were ... proposed based on the ... gauged NJL model (gauge
theory plus four-fermion interaction)

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

within the framework of ladder Schwinger-Dyson (SD) equation. The gauged NJL model was shown to
have a phase structure divided by a critical coupling (critical line) similarly to the NJL model, and have a
large anomalous dimension due to strong attractive forces at relatively short distance or high energy. Such
a system may actually be regarded as a theory with ultraviolet fixed point(s) in contrast to the asymptotic
freedom. A remarkable feature of this dynamics is that the four-fermion interation in four dimensions

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

may become renormalizable ... in a non-perturbative sense ... in sharp contrast to the pure NJL model ...

... We give a detailed comparison between the original formulation of Miransky-Tanabashi-Yamawaki
(MTY) and another one of Bardeen-Hill-Lindner (BHL) ...

... current masses ... are entirely due to the Higgs VEV through the Yukawa coupling in the Glashow-
Salam-Weinberg model and have nothing to do with the QCD dynamics ...

... QCD has no elementary order parameters. If the quark and gluon fields were order parameters, then the
Lorentz invariance, color symmetry and charge symmetry would have been spontaneously broken in QCD
in contrast to the reality. Then only possible order parameters are composite ones, variation of n-point
Green functions or that of local composite fields. ... where ... a dynamical mass of quark, signals the
spontaneous chiral symmetry breaking due to the QCD dynamics. We may define an "on-shell"
dynamical mass m* ... which is often called constituent mass ( it also includes the effects of the
explicit breaking due to the current mass). In contrast to the sigma model where ... there is no Yukawa
coupling ... at Lagrangian level in QCD. However, we have an "induced" Yukawa vertex ... which is a
"wave function" of [ pi ] as a composite of [ quark and antiquark ] and is related to the dynamical mass ...

... As a low energy scale we take the scale parameter of QCD, /\_QCD, which is typically of order 100
MeV - 1 GeV and actually characterizes the scale of the order parameters ...[ pion force ].. 93 MeV,
...[constituent light quarks ]... 300 MeV or ...[ /\_QCD = 250 MeV ]...

... Nambu-Jona-Lasinio Model ... the gauged NJL models (gauge theories plus four-fermion theories) ...

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

... encompass a variety of tightly bound composite Higgs models, such as .. top quark condensate ...[ with
anomalous dimension 2 ]... The NJL model is of course non-renormalizable and trivial theory, i.e., we
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cannot take the UV cutoff to infinity to have a sensible continuum theory, in contrast to the gauged NJL
model ...

... Gauged Nambu-Jona-Lasinio Model ...

... Tightly Bound Composite Higgs Models ... There are a variety of tightly bound composite Higgs
models based on the gauged NJL model ... top quark condensate ...[ with anomalous dimension 2 ]...

... Top Quark Condensate ... the ... extremely large ... top quark ... mass ... compared with mass of all
other quarks and leptons and seems to suggest a special role of the top quark in the electroweak symmetry
breaking, the origin of mass, and hence a strong connection with the Higgs boson itself. ... the top quark
condensate proposed by Miransky, Tanabashi and Yamawaki (MTY) and by Nambu independently ...
entirely replaces the standard Higgs doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction)

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

which triggers the top quark condensate. The Higgs boson emerges as a tbar-t bound state and hence is
deeply connected with the top quark itself. ... MTY introduced explicit four-fermion interactions

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

responsible for the top quark condensate in addition to the standard gauge couplings. Based on the explicit
solution of the ladder SD equation, MTY found that even if all the dimensionless four-fermion couplings

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

are of O(1), only the coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL) in the SM language,
based on the RG equation and the compositenes condition. BHL essentially incorporates 1/Nc sub-
leading effects such as those of the composite Higgs loops and ... gauge boson loops which were
disregarded by the MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY at
1/Nc-leading order. Such effects turned out to reduce the above MTY value 250 GeV down to 220 GeV ...

... Top Quark Mass Prediction ... the central part of the ... MTY ... model ... relat[es]... the dynamical
mass of the condensed fermion (top quark) to the mass of W/Z bosons. ... the mass of W and Z bosons in
the top quark condensate is generated via dynamical Higgs mechanism .... where ... 250 GeV
...determine[s] the IR scale of the model ... we could predict mt by fixing ... [t]he decay constants of these
composite NG bosons ...[about]... 250 GeV so as to have a correct mW ... Actually, ... mt ...[is]
determine[d]... as a decreasing function of cutoff /\. The largest physically sensible /\ (new physics scale)
would be the Planck scale /\ = 10^19 GeV at which we have a minimum value prediction mt = 145 GeV.
... Now in the gauged NJL model, QCD plus four-fermion interaction ...

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

...[f]or the Planck scale cutoff /\ = 10^19 GeV, we have mt = 250 GeV ... This is compared with the pure
NJL case mt = 145 GeV ...

... RG Equation plus Compositeness Condition (BHL) ... the BHL formulation of the top quark
condensate, which is based on the RG equation combined with the compositeness condition ... start[s] with
the SM Lagrangian which includes explicit Higgs field at the Lagrangian level ...

... BHL versus MTY ...MTY formulation is based on the nonperturbative picture ... On the other hand,
BHL is crucially based on the perturbative picture ...[which]... breaks down at high energy near the
compositeness scale /\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that the
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perturbative picture (BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY)
becomes consistent for mu > /\_Matching ... However, thanks to the presence of a quasi-infrared fixed
point, BHL prediction is numerically quite stable against ambiguity at high energy region, namely, rather
independent of whether this high energy region is replaced by MTY or something else. ... Then we expect
mt = mt(BHL) = 1 Ã2yt(mu = mt) v = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the quasi-infrared
fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... The composite Higgs loop changes
ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV -> 250 x
sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with opposite sign pulls it back a little bit to
a higher value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.

The Higgs boson was predicted as a tbar-t bound state with a mass MH = 2mt based on the pure NJL
model calculation1. Its mass was also calculated by BHL through the full RG equation ... the result
being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".

 

Here are some more details from the paper of Hashimoto, Tanabashi, and Yamawaki at hep-ph/0311165:

"... The idea of the top quark condensate explains naturally the large top mass of the order of the
electroweak symmetry breaking (EWSB) scale. In the explicit formulation of this idea often called the "top
mode standard model" (TMSM), the scalar bound state of tbar-t plays the role of the Higgs boson in the
SM.

There are ... problems in the original version of the TMSM:

We need to introduce ad hoc four-fermion interactions of the top quark in order to trigger the
EWSB.
... if we take /\ to the Planck ... scale ...[s]uch a huge /\ ... causes a serious fine-tuning problem.

As a possible solution to these problems, following the line of an earlier attempt of the TMSM in the TeV-
scale extra dimension [ Kaluza-Klein ] scenario Arkani- Hamed, Cheng, Dobrescu and Hall (ACDH)
proposed an interesting version of such where the SM gauge bosons and the third generation of quarks
and leptons live in the D(= 6, 8, · · · )-dimensional bulk, while the first and second generations are
confined in the 3-brane (4-dimensional Minkowski space-time).

[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which

the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time (PST),
the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) and move from
one of PST or ISS to the other, and
the third generation fermions have two feet in PST but move in ISS

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8-dimensional
SpaceTime. ]

Gauge interactions in higher dimensions than four become strong in a certain high-energy region. Bulk
gauge interactions are expected to trigger the top condensation without adding ad hoc four-fermion
interactions, in contrast to the original version of the TMSM.

However, the dynamics of bulk gauge theories was not concretely analyzed ...[ by ACDH ]... In particular,
as it turned out the bulk QCD coupling, which is the most relevant interaction for the top
condensation, has an ultraviolet fixed point (UV-FP) or upper bound within the same MSbar scheme
of the truncated Kaluza-Klein (KK) effective theory as that ...[ the work of ACDH ]... was based on.
Thus, it is quite nontrivial whether the top condensation is actually realized or not.

http://xxx.lanl.gov/abs/hep-ph/0311165
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... we have studied the dynamical chiral symmetry breaking (DxSB) in bulk gauge theories, based on the
ladder Schwinger-Dyson (SD) equation. Switch ing off the electroweak interaction in the bulk, we then
found that the bulk QCD coupling can ... become suffciently large to trigger the top condensation for
... D = 8.

For the purpose of model building, we further need to study the effect of the bulk electroweak
interactions: Since the bulk U(1)Y interaction grows very quickly due to the power-like running behavior
and reaches immediiately its Landau pole /\_LY , it may affect the most favored channel for condensate,
i.e., the most attractive channel (MAC). We also need to study whether or not the prediction of the top
mass agrees with the experiments.

... we demonstrate a possibility that the top condensate is actually the MAC even including all of the bulk
SM gauge interactions. This is quite nontrivial, because inclusion of the strong bulk U(1)Y interaction may
favor the tau condensation rather than the top condensation. In order for only the top quark to acquire the
dynamical mass of the order of the EWSB scale, the binding strength should exceed the critical binding
strength ... only for the top quark ("topped MAC" or "tMAC"). Namely, our scenario works only when...
the binding strength... of the top ... condensate...[exceeds]... the critical binding strength ...[which in
turn exceeds]... the binding strength ... of the ... bottom... and tau condensates at the scale /\, ... We
refer to the scale /\ satisfying ...[those relationships]... as the tMAC scale /\_tM.

For the MAC analysis, we study binding strengths ... by using the one-loop renormalization group
equations (RGEs) of dimensionless bulk gauge couplings. It is in contrast to the analysis of ACDH
where all of bulk gauge couplings are assumed equal (and strong enough for triggering the EWSB). In
order to check reliability of our MAC analysis, we also study the regularization-scheme dependence of the
binding strengths. We calculate gauge couplings in two prescriptions, the MSbar scheme of the truncated
KK effective theory and the proper-time (PT) scheme.

There are some varieties in the estimation of ... the critical binding strength ... The naive dimensional
analysis (NDA) implies ... the critical binding strength ...[is about]... 1, while the ladder SD equation yields
much smaller value ... the critical binding strength ...[about]... 0.1 . As the estimate of ... the critical
binding strength ... increases ... the region of the tMAC scale gets squeezed. Even if we adopt the lowest
possible value of ... the critical binding strength ... given by the ladder SD equation, we find that the tMAC
scale does not exist for the simplest scenario with D = 6. On the other hand, the tMAC scale does exist in
D = 8 for the value of the ladder SD equation, /\_tM R = 3.5&endash;3.6, where the compactification
scale R^(-1) is taken to be 1-100 TeV. For D = 10, the MAC analysis significantly depends on the
regularization scheme.

Once we obtain the tMAC scale tM, we can easily predict the top mass mt and the Higgs mass mH by
using the renormalization group equations (RGEs) for the top Yukawa and Higgs quartic couplings, and
the compositeness conditions at the scale /\ = /\_tM. This is in contrast to the earlier approach ..[of
ACDH]... where the composite scale /\ is treated as an adjustable free parameter and fixed so as to
reproduce the experimental value of mt. Without such an adjustable parameter, we predict the top quark
mass

mt = 172 - 175 GeV for D = 8 and R^(-1) = 1-100 TeV.

... We find that the value of mt near the compactification scale R^(-1) is governed by the quasi infrared
fixed point (IR-FP) for the top Yukawa coupling y ... We also predict the Higgs boson mass as mH = 176
- 188 GeV ...[which is close to the range of 1.1 mt = 189 - 193 GeV]...

Thanks to the IR-FP property, the prediction for mt and mH is stable. ...

Let us consider a simple version of the TMSM with extra dimensions where the SM gauge group and the
third generation of quarks and leptons are put in D-dimensional bulk, while the first and second
generations live on the 3-brane (4-dimensional Minkowski space-time).
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[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which

the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time (PST),
the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) and move from
one of PST or ISS to the other, and
the third generation fermions have two feet in PST but move in ISS

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8-dimensional
SpaceTime. ]

The D-dimensions consist of the usual 4- dimensional Minkowski space-time and extra ... spatial
dimensions compactified at a TeV-scale R^(-1). The number of dimensions D is taken to be even, D = 6,
8, 10, · · ·, so as to introduce chiral fermions in the bulk. In order to obtain a 4-dimensional chiral theory
and to forbid massless gauge scalars, we compactify extra dimensions on the orbifold ... [ T^(D-4) /
Z^((D-4)/2)_2 ]...

We emphasize that there is no elementary field for Higgs in our model. The chiral condensation of bulk
fermions may generate dynamically a composite Higgs field, instead.

Hence we investigate RGEs of bulk gauge couplings including loop effects of the composite Higgs.

We expand bulk fields into KK modes and construct a 4-dimensional effective theory. ...

... We calculate the RGEs by using the UV-BCs ... and determine mt and mH through the conditions,

mt = ( v / sqrt(2)) y(mt),
mH = v sqrt( lambda(mH)) ...
with v = 246 GeV.

We show results of mt and mH in Fig ... 8 ...
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for D = ... 8 ... , R^(-1( = 10 TeV for various values of the compositeness scale /\. ... the tMAC scale does
exist only for D = 8 without much ambiguity, /\_tM R = 3.5-3.6. Identifying /\ with tM, we depict the
region of the tMAC scale for D = 8 by the shaded area in Fig. 8. ... For D = 8 we predict mt = 172 - 175
GeV, and mH = 176 - 188 GeV, for the range of the compactification scale R^(-1) = 1-100 TeV. The
uncertainties ... also include error of alpha_3(MZ) = 0.1172 +/- 0.0020 .

... the prediction ... for mt is consistent with the reality, the MSbar mass mt = 164.7 +/- 4.9 GeV which is
calculated from the observed value of the pole mass, 174.3 +/- 5.1 GeV . ... our compositeness scale is
fixed by the tMAC scale tM by requiring that the top quark condensation actually takes place, while other
condensations do not. Hence the top mass as well as the Higgs mass is the prediction in our approach. ...

... the value ... is significantly smaller than that of the original TMSM in four dimensions which predicted
mt >= 200 GeV. Let us consider a simplified RGE for y neglecting the electroweak gauge interactions ...
we find the quasi IR fixed point y_qIR(mu) ... decreases as ...(D-4) increases at mu = R^(-1) ... As a
result, the prediction of mt with ...[D-4]... > 0 is substantially lower than that of the original TMSM with
...D-4]... = 0. ...

The mechanism is still operative even including the electroweak gauge interactions: In Fig. 10,

we show the quasi IR fixed point and the behavior of y based on the full one-loop RGE with various
boundary conditions at /\. We also show the Pendleton-Ross (PR) fixed point ... As far as ... D = ... 8 ... the
value of the PR fixed point is smaller than that of the quasi IR fixed point ... The top Yukawa coupling at
R^(-1) for D = ... 8 ... is actually between ... the PR fixed point ... and ... the quasi IR fixed point ... for a
sufficiently large top Yukawa, y)/\_ >= 1 , at high energy scale( /\ R )^(D-4) .>> 1 ... We note here that the
actual prediction of mt with D = ... 8 is even smaller than the value expected from y_qIR.

We also comment that the predicted values of mt and mH would be stable thanks to these fixed points,
even if the estimate of the tMAC scale were somewhat changed from ours for some reason. ... the lower
value prediction of mt than that of the original TMSM can also be understood as follows: Since KK modes
of the top quark (t^(n)) as well as its zero mode (t^(0)) contribute to the VEV v ... the condensate <
tbar^(0) t^(0) > is suppressed compared with the original TMSM and so is the top mass.

Now we discuss implication of our Higgs mass prediction ... The upper limit of mH from radiative
corrections in the SM is mH < 199 GeV at 95% CL . The prediction ... is still below this upper limit. ...

... SUMMARY AND DISCUSSIONS

We have argued a viable top mode standard model (TMSM) with TeV-scale extra dimensions where bulk
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SU(3) x SU(2) x U(1) SM gauge interactions (without ad hoc four-fermion interactions) trigger
condensate of only the top quark, but not of other quarks and leptons.

In order for such a situation to be realized, the binding strength ... should exceed the critical binding
strength ... only for the top quark (tMAC) ... The binding strengths ... were calculated by using RGEs for
bulk SM gauge couplings. ... We then found that the region of the tMAC scale is squeezed out for D = 6 ...
while it does exist for D = 8, /\ = (3.5-3.6) R^(-1). We were not able to draw a reliable conclusion for D =
10 since the MAC analysis for D = 10 strongly depends on the regularization scheme.

For D = 8, we predicted the top mass mt and the Higgs mass mH: mt = 172 - 175 GeV and mH = 176 -
188 GeV, by using RGEs for the top Yukawa and Higgs quartic couplings with the compositeness
conditions at the tMAC scale tM. Our predictions are governed by the quasi IR-FP and hence are stable
against varying the composite cale. The predicted values would not be changed so much, even if the region
of the tMAC scale got wider than our estimate for some reason.

Why is the value ...[ of mt ]... significantly smaller than that of the original TMSM in four dimensions
which predicted mt >= 200 GeV? The value of the top Yukawa coupling at the quasi IR-FP is ...
suppress[ed] ...[by a]... factor 2^(-(D-4)/2) ...[so].. the mass of the top quark decreases as the number of
dimensions increases. ...

Many issues remain to be explored:

1) Our results on the tMAC scale are sensitive to the value of ... the critical binding strength ...
Although we used the reference value of ... the critical binding strength ... in the approach of the
ladder SD equation neglecting the effect of the compactification, it would be more preferable if we
can determine ... the critical binding strength ... more reliably. For such a purpose, we should take
into account effects of the compactification scale R^(-1) which turned out not so small compared
with the tMAC scale /\_tM in our analysis. We also need running of bulk gauge couplings beyond
one-loop perturbation.
2) We incorporated only one composite Higgs doublet into RGEs, assuming other possible bound
states such as vector/axial-vector bosons are irrelevant. In order to justify the assumption, we need
to solve bound state problems in the bulk gauge theories. Once such a composite scalar exists, it
should be a tightly bound state formed by strong short distance dynamics with large anomalous
dimension. Such a system is expected to resemble the gauged Nambu-Jona-Lasinio (GNJL) model
where the compositeness condition is explicitly formulated. Actually, as it happened in the 4-
dimensional case, the pure gauge dynamics strong at short distance in our case can also induce
strong four-fermion nteractions which may become relevant operators due to large anomalous
dimensions, gamma_m = D/2 - 1. ...
3) There are potential constraints on our model from precision electroweak measurements. The
summation of KK modes below the cutoff /\ contributes to delta rho as delta rho = ( /\ R )^(D-6) (
M_W R )^2 . In our case with /\ = /\_tM, ( /\_tM R )^(D-6) = 10 for D = 8, we thus need to take
R^(-1) > O(10 TeV), which may be subtle about the fine tuning. ...
4) Masses of other quarks and leptons have not been dealt with in this paper. In the original TMSM,
these masses are descended from the top condensate through ad hoc flavor-breaking four-fermion
interactions. The origin of such four-fermion interactions will be highly hoped for in the present
scenario.
5) Our scenario crucially relies on the short distance strong dynamics around the composite scale.
We thus need a better-controlled theory in the UV-region. It would be interesting to study a
deconstructed/latticized version of our model. ...".

 

Extra gauge field structure uncovered in the Kaluza-Klein framework,
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Class. Quantum Grav. 3 (1986) L99-L105, by N. A. Batakis says:

"... In a standard Kaluza-Klein framework,

M4 x CP2 allows the classical unified description of an SU(3) gauge field with
gravity.

However,

the possibility of an additional SU(2) x U(l) gauge field structure is uncovered.

... As a result, M4 x CP2 could conceivably accommodate the classical limit of a fully unified theory for
the fundamental interactions and matter fields. ... [There are]... two generic possibilities ... for the
enlargement of Einstein's framework, namely

... increase the number of spacelike dimensions ...[which]... is mainly exploited in the ...[ordinary]...
Kaluza-Klein programme ...[in which]... the extra dimensions form a vertical 'internal' compact
space of very small ... volume ... and ...
... allow the presence of torsion without upsetting the metricity of connections ...[which involves not
only]... a torsion (totally within M4) ... in the context of the Einstein-Cartan theory ...[but also]... the
... mixed components of a torsion in the total space, namely components which are neither totally
vertical nor completely horizontal. ... such a torsion creates a new and non-trivial possibility for the
accommodation of unified theories in the KK framework ...[in a]... way in which an eight-
dimensional manifold, locally of the form M4 x CP2, could ... accommodate the classical limit of a
fully unified theory for the fundamental interactions and matter fields ...

...[In]... M4 x CP2 ... the groups G1 and G2 are SU(3) and SU(2) x U(1), respectively.

The ... G1 [ SU(3) ] ... results from the well known identification of CP2 with the coset space
SU(3)/U(2).

 ... the G2 ... SU(2) x U(1) ...[has a]... Killing form is not zero but ... is degenerate, namely (- 1, - 1, - 1,
0). However, in view of the U(1) factor ... a non-degenerate metric (- 1, - 1, - 1, - 1) can be (and often is)
defined on SU(2) x U(1). This possibility makes SU(2) x U( 1) a perfectly acceptable G2 ...The metric is
given by ...

... and the connection 1-form w^M_N is defined as w^M_N = w^0M_N + K^M_n with w^0M_N the
Riemannian connection of the metric [shown immediately above]... and the contorsion K^M_N defined ...
in terms of the torsion ... T^m_ab = k2 theta^m_I F^(2)I*_ab where * denotes the M4 dual, k2 is a
constant and theta^m_I is a vielbein ( employed to change the group index I to the [ CP2 ]... index m )
such that g_mn theta^m_I theta^n_J = -g_IJ ... The Riemann scalar curvature is then given by an equation
similar to ...

 ...

 ...

http://www.iop.org/EJ/S/UNREG/taHVH.1AF8AsfvDEHRm4.w/abstract/0264-9381/3/5/002
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... and the Bianchi identities hold ... The resulting Einstein-Hilbert action ... when expressed totally
within M4 will, besides gravity (with a cosmological constant), contain the two gauge fields [SU(3)
and SU(2) x U(1)], with the relative scales between the three parts set by ... constants k1 and k2 as in
...

... We recall

that A(1) [ of SU(3) ] has been introduced at the level of the metric via the Kaluza ansatz
...[and] has a role for the coset space ...[CP2]... analogous to that of the Lorentz (or Poincare)
group for ordinary spacetime,
while A(2) has been introduced directly through a field strength F(2) at the level of the connection.
In view of the Bianchi identities for the manifold [ M4 x CP2 ] ... F(2) will have a well defined and
conserved energy-momentum tensor. However, its gauge group structure is apparently not
mandatory. What our construction has shown is that the geometry allows a maximal gauge
group structure ... The corresponding [ G2 = SU(2) x U(1) ] gauge symmetry is apparently
unprotected, in contrast to the G1 gauge symmetry.

These results are obviously desirable in view of the ... association we seek for the two gauge fields with
the strong and electroweak interactions. We also observe that we have exhausted the generic possibilities
for the introduction of interaction fields into the geometry: besides the metric and a general metric
connection, there is no other independent intrinsic geometric structure available within our framework.
Thus, the following geometric picture seems to be emerging.

The gravitational and SU(3) gauge field potentials must be considered as more fundamental and
they completely specify the metric - essentially they are the metric of M4 x CP2. If no torsion exists,
a symmetric metric connection is uniquely defined from this metric and M4 x CP2 would then
exhibit a complete left-right symmetry.
However, ... [ SU(2) x U(1) ] symmetry will break ... with the introduction of torsion. The mixed
[torsion] components of the ...[ SU(2) x U(1) symmetry.].. will be associated with the spin-1 field
F(2) with a (possibly broken) SU(2) x U(l) gauge symmetry.
...[ The torsion ]... components totally within M4 or CP2 could accommodate matter fields in the
form of, respectively, spin density and energy-momentum density condensates, with mechanisms
analogous to those already known ...".

In the paper, Batakis does not discuss "... the introduction of matter fields ... or related ... issues ...".

With respect to spinor fermions and spin structure, even though CP2 is not a spin manifold, it is a spin_c (complex)
manifold as described in the book Spin Geometry by Lawson and Michelsohn (Princeton 1989) particularly page 392.

Also, the book Analysis, Manifolds, and Physics by Choquet-Bruhat andDeWitt-Morette with Dillard-Bleick (North-
Holland 1982 rev ed) says at page 418:

"... In cases where no spinor structure exists, one may define a generalized spin structure. In this scheme
one makes topological room for a "spin structure" by mixing in with the group of a spin bundle an
"internal" symmetry group, which is inextricably involved in the generalized spinor transformation rule.

It seems to me that the KK model of Batakis may well have a realistic generalized spin structure, and that if the spinor
fermion spectrum is inherited from the 8-dim Dirac structure of Cl(1,7) prior to breaking the 8-dim spacetime into
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MxCP2 at lower energies, then the Batakis structure may turn out, upon further development, to be very similar to the
D4-D5-E6-E7-E8 VoDou Physics model (which is in agreement with experiments).

An interesting thing about the 1986 paper of Batakis is that it provides a constructive counterexample to a well-known
paper by Edward Witten entitled Search for a Realistic Kaluza-Klein Theory, published in Nuclear Physics B (1981)
412-428, in which Witten said:

"...seven dimensions is in fact the minimum dimensionality of a manifold with SU(3)xSU(2)xU(1)
symmetry ... If, therefore, we wish to construct a theory in which SU(3)xSU(2)xU(1) gauge fields
arise as components of the gravitational field in more than four dimensions, we must have at least
seven extra dimensions. ...".

It is sad that Witten's brilliant understanding of higher mathematics is accompanied by such a lack of physics intuition.

 In a 1983-84 paper

Calculation of Gauge Couplings and Compact Circumferences from Self-Consistent
Dimensional Reduction

by Candelas and Weinberg in Nuclear Physics B237 (1984) 397-441 (reprinted in a book

Modern Kaluza-Klein Theories

edited by Applequist, Chodos, and Freund (Addison-Wesley 1987), Candelas and Weinberg say:

"... we wish to show how fine-structure constants in general can be calculated in certain theories, in which
the gauge fields arise from the metric of a higher-dimensional space. ... There are more general (4+N)-
dimensional models ... in which N dimensions form a compact manifold, and a massless gauge field
appears in four dimensions for each Killing vector of this manifold. A general prescription has ... been
given for calculating the various gauge couplings in such models in terms of the ratio of 2 pi ( 16 pi G
)^(1/2) and various r.m.s. circumferences. ... In this paper we consider dynamical compactification ... The
(4+N)-dimensional space is again suposed to break up into a 4-dimensional Minkowski space and a
curved compact N-dimensional manifold, with the curvature governed by Einstein's field equations. ... the
energy-momentum tensor on the right-hand side on the right-hand side of these equations is ... supposed
to arise ... from the one-loop fluctuations in various matter fields. ... the energy-momentum tensor is
balanced by the curvature, ans solutions are possible without mass parameters in the lagrangian, and with
the scale of the compact manifold set by the gravitational constant ... For an N-dimensional compact
manifold whose linear dimensions are of order rho, the one-loop energy density of f light matter fields is
of order f rho^(-4-N) . The (4+N)-dimensional gravitational constant Gbar is or order G rho^N , and the
Einstein tensor is of order rho^(-2) . Hence ... rho^2 = G f . The L-loop gravitational corrections to the
one-loop matter energy density ... are less for L >= 2 than the one-loop matter terms by a factor ... ( 1 / f
)^(L-1) . Also, the L-loop purely gravitational contributions to the energy density ... are less for L >= 1
than the one-loop matter terms by a factor ... ( 1 / f )^L . ... for f sufficiently large the scale of the compact
manifold is of order sqrt( G f ) ... For manifolds ...[including]... spheres, CPN, and manifolds of simple
groups ... we can normalize the one free parameter rho^2 in the metric ...

We now make the further assumptions that the matter fields are massless in 4+N dimensions ... When a
(4+N)-dimensional space breaks up into a 4-dimensional Minkowski space and a compact manifold, the
perturbations of this metric appear in 4 dimensions in part as a set of massless fields: the Yang-Mills fields
A^mu_a(x) and the gravitations field g_mu nu(x) .

... the classical Einstein-Hilbert action of pure gravity in 4+N dimensions yields in 4 dimensions an action

.. where ... F^mu nu_e are the Yang-Mills curls of those gauge fields A^mu_e that correspond to closed
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Killing curves of the compact manifold ...[if there were not many species of matter fields]... then G_0
could be identified as the Newton gravitational coupling constant G, and the normalization condition for
the Yang-Mills fields would yield ... g_e = ( 2 pi ( 16 pi G )^(1/2) / N_e s_e ) ...[where]... s_e is the r.m.s.
circumference of the manifold along these curves ... However ... assuming ... many species of matter fields
... radiative corrections generate induced ... terms ...[involving]... new dimensionless coefficients ... D_N_e
adn E_N ... we see that [for one-parameter manifolds ... of odd dimensionality]... the true Newton constant
G is given by ( 1 / 16 pi G ) = ( 1 / 16 pi G_0 ) + ( E_N / rho^2 ) ...

Even a manifold that is stable against all deformations will become unstable if the temperature is
raised above a critical value T_c ... This suggests that there is a dramatic phase transition at T = T_c
, in which the compactified dimensions explode outward. One wonders ... whether our universe
started with equal circumferences in all 3+N spatial directions, and became tightly contracted in N
of those dimensions only when the temperature fell below the critical temperature T_c . ...".

Note that the critical temperature for dimensional reduction is consistent with the cosmology,
high-temperature physics, and current-experiment-energy-level physics of the D4-D5-E6-E7-

E8 VoDou Physics model.
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 The wrong done by succombing to Temptation of Profit can be catastrophic.

The USA/UK Hedge-Fundies used Statistics-Math Obfuscation and Secrecy 

at the beginning of the Millenium to build a $500 Trillion Derivative Pyramid 

by which they Corrupted the USA/UK Political System 

and Wrecked the USA/UK - based Gobal Financial System.

By allowing themselves to be so Corrupted,

the USA/UK Political Leadership violated the Confucian Principle of

 

 

file:///Users/Tony/Desktop/TS%20China/LIhome.html (2 of 15)4/14/09 12:41 AM

http://www.tony5m17h.net/SubprimeShanghai.pdf


Confucius

and thus the USA/UK Political Leadership, and Global Financial System,

lost its Confucian

 The Leading Candidate to succeed to the Mandate of Heaven to Lead Earth 
is China, Earth's Largest Manufacturer and the Largest Financial System not 

Corrupted by the USA/UK Hedge-Fundies.

Since today's Chinese Leadership has founded Confucius Institutes 
worldwide,

they may indeed follow the Way of Confucius and be worthy to succeed to 
the Mandate of Heaven to Lead Earth.

 - see web pages from the web site at www.friesian.comand (particularly for the modern version of characters and 
the logo for the Confucius Institute) web pages and pdf files from the web site of the Confucius Institute at North 

Carolina State University.
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What are some details of the Way of Confucius?

"... In China, the theory of five elements coexisted early with the theory of two forces ...

 

... The implications of the theory are displayed in the great book of divination, the I Ching, ,

 ,

the "Book of Changes."  ...". - see web page at www.friesian.com/yinyang.htm

The binary Yin-Yang produces the 2^6 = 64 hexagrams of the I Ching, also known as Yijing,, which can 
be put in a symmetrical pattern known as the Earlier Heaven pattern
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attributed to China's First Emperor, Fu Xi (r. 2953-2838 BC) - see "Feng Shui" by Eva Wong (Shambala 
1996) and "Chinese Mythology" by Derek Walters (Diamond Books 1995). 
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A later pattern for ":.. the Yijing ...

...[is supposed]... to have been created by the three greatest of China's historical figures -

King Wen (r. 1099-1050 B.C.) .. who died just before the Shang were finally 
overthrown ...[by]... his son King Wu ... at the battle of Muye in 1045 B.C. ... 

the Duke of Zhou (d. 1032 B.C.) ... younger brother ...[of]... King Wu ...

and Confucius (551-479 B.C.) ..." - see "I Ching, the Classic of Changes", by Edward L. 
Shaughnessy (Ballantine 1996).

"... after the death of Confucius in 479 B.C.E. ... in the period of intense philosophical debate known as 
the Hundred Schools ... one of the three traditions of ancient Daoism ... was ... HuangLao, meaning the 
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philosophy of the Yellow Emperor and Laozi, ... the others being those of the Laozi text itself and the ... 
mystic Zhuangzi ...

HuangLao ... was the philosophy or technique of greatest interest to the early Han emperors Wen 
(reigned 179-157 B.C.E.) and Jing (reigned 156-141 B.C.E.) ...[and]... Liu An (ca. 180-122 B.C.E.), the 
Han prince who sponsored the syncretic Daoist book Huainanzi ... Sima Qian .. son ...[of]... Sima Tan ...
[used]... HuangLao principles ...[and was]... the grand astrologer of Emperor Wu ... (reigned 140-87 B.C.
E.) ...[who]... adopted ... Confucianism ...

After the imperial sponsorship of Confucianism ... the HaungLao Daoist tradition became more and 
more associated with what eventually was to be recognized as religious Daoism and by the third and 
fourth centuries C.E., it was virtually forgotten ... until the discovery of the Mawangdui ... cache of 
manuscripts ... in late 1973 ...." - see "Five Lost Classics: Tao, Huang-Lao, and Yin-Yang in Han China" by 
Robin D. S. Yates (Ballantine 1997).

In December 1973, archaeologists excavating Han tomb #3 at Mawangdui, in Changsha, Hunan ... 
discovered ... in the tomb of Li Cang, Lord of Dai (d. 168 B.C.), more than twenty texts written on silk, 
including by far the earliest manuscript copy of the Yijing or Classic of Changes and two copies of the 
Laozi ...

The Mawangdui Yijing manuscript was written on two pieces of silk...

The first piece ... contains the text of the classic itself, i.e., the hexagram and line statements often 
referred to as the Zhouyi ... Certainly the most immediately notable difference between the 
manuscript text and the received [ King Wen ] text lies in the sequence of hexagrams ... 
the received [ King Wen ] sequence ... probably .... was in existence ... well before ... the time 
that this manuscript was copied ...[ since ]... In A.D. 279, an even earlier manuscript text of 
the Yijing was discoverd in the tomb of King Xiang of Wei, who died in 296 B.C. ... this text 
was identical to ... the received [ King Wen ] text ... 
 
 
 
     [ King Wen created his arrangement while imprisoned by the Shang emperor to describe 
       the overthrow of the Shang Dynasty around 1050 B.C. 
       Perhaps the Mawangdui Yijing was created to describe the period of the end of 
       the Warring States by Unification of the Qin Dynasty around 221 B.C. and 
       the end of the Qin Dynasty and founding of the Han Dynasty around 206-202 B.C. ] 
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... and a second, commentarial text ... generally refer[red] to ... as Ersanzi wen ... or The Several 
Disciples Asked ... The text is in the form of numerous quotations of Confucius ... regarding the Yijing ...

The second piece of silk ... contains ... text divided into four or five discrete commentaries:

... Mu He ... and Zhao Li ... both names of interlocutors ... 

the Xici ... or Appended Statements ...[Some]... argue that the Appended Statements 
originally derived from Daoist circles, though it was subsequently added to by 
Confucians ... this "Daoist" view has been rebutted ... this debate is part and parcel of an 
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ongoing reexamination ... of the general nature of Warring States, Qin, and Han 
intellectual history ...

Yi zhi yi ... or The Properties of the Changes ...[which]... presents a very strong 
Confucian bias. After a brief introductory passage discussing the interplay of yin and 
yang, the text goes through a sequential discussion of many of the 64 hexagrams of 
the Zhouyi. ...

Yao .. or Essentials ... The text ... record[s] a conversation between an aged Confucius and 
his disciple Zi Gong concerning the Changes and especially the role of divination in its 
use ... Confucius ...[says]... that while he does indeed perform divinations ... he 
regards the Yijing as a repository of ancient wisdom ..." - see "I Ching, the Classic of 
Changes", by Edward L. Shaughnessy (Ballantine 1996).

 "... the Han dynasty court historian, Sima Qian (145-c.85 BCE), in his well-known and often-quoted 
Records of the Grand Historian (Shiji) ... identifyi[es] Confucius' ancestors as members of the Royal 
State of Song. It notes as well that his great grandfather, fleeing the turmoil in his native Song, had 
moved to Lu, somewhere near the present town of Qufu in southeastern Shandong, where the family 
became impoverished. ... Confucius' recorded age at death, 'seventy-two,' is a 'magic number' with far-
reaching significance in early Chinese literature. ... tradition has it that he studied ritual with the 
Daoist Master Lao Dan, music with Chang Hong, and the lute with Music-master Xiang. In his 
middle age Confucius is supposed to have gathered about him a group of disciples whom he taught and 
also to have devoted himself to political matters in Lu. ... At the age of fifty, when Duke Ding of Lu was 
on the throne, Confucius' talents were recognized and he was appointed Minister of Public Works and 
then Minister of Crime. But Confucius apparently offended members of the Lu nobility who were vying 
with Duke Ding for power ... and he was subsequently forced to leave office and go into exile. ... In the 
company of his disciples, Confucius left Lu and traveled in the states of Wei, Song, Chen, Cai, and Chu, 
purportedly looking for a ruler who might employ him but meeting instead with indifference and, 
occasionally, severe hardship and danger. ... Confucius returned to Lu in 484 BCE and spent the 
remainder of his life teaching, putting in order the Book of Songs, the Book of Documents, and other 
ancient classics, as well as editing the Spring and Autumn Annals, the court chronicle of Lu. Sima 
Qian's account also provides background on Confucius' connection to the early canonical texts on ritual 
and on music (the latter of which was lost at an early date). Sima Qian claims, moreover, that, "In his 
later years, Confucius delighted in the Yi" ...[ I Ching or Yijing ]... divination manual popular to this 
day in China and in the West. ..." - see web page at plato.stanford.edu/entries/confucius/

In Analects ( Lunyu ) VII - see web page at classics.mit.edu/Confucius/analects.2.2.html - Confucius is 
quoted as saying: 

"If some years were added to my life, I would give fifty to the study of the Yi 
[ I Ching or Yijing ] , and then I might come to be without great faults."
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Is the Confucian I Ching related to other Divination Systems?

 

If you take the date of origin of the 8x8 = 2^6 = 64 element I Ching as time of the First Emperor Fu 
Xi (around 2900 BC)

then it is likely that the Shinto 128 element Japanese Futomani Divination and the16 element Islamic 
Ilm Al Raml Divination systems are younger derivatives using expansion (doubling) or contraction (8+8 

instead of 8x8), respectively.

However - see "In Search of the Cradle of Civilization" by Feuerstein, Kak, and Frawley (Quest 1995) -

"... The Rig-Veda is the oldest book in the Sanskrit language, indeed in any Indo-European language. 
More than that, if we are correct, it is the oldest book in the world ... The fact that the Rig-Veda 

mentions a stellar configuration that corresponds to a date from 6000 B.C. to 7000 B.C. ..."

so that the 64 element I Ching may have been derived from the Rig-Veda, whose first sukt has 240 
elements, as does the root vector polytope of the E8 Lie algebra.

Further, the Rig-Veda (and consequently all the other Divination systems, including the I Ching) 
may have been derived from an even older (although transmitted orally rather than in writing) 

Divination system, African IFA, whose 16x16 = 2^8 = 256 elements correspond to the 256-
dimensional Cl(8) Clifford algebra from which 248-dimensional E8 can be constructed.

Since the 64 element I Ching can be regarded as the Heart of the 256 element IFA 

( for example, in the E8 Physics model based on the 256 elements of Cl(8),

Gravity comes from a 15-dimensional Conformal Group related to a 64-dimensional Cl(6)
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and the Standard Model Group is related to another 64-dimensional Cl(6)

and the Fermion Particles, Fermion AntiParticles, and Kaluza-Klein Spacetime each correspond to 64-
dimensional subspaces of E8 )

the Confucian I Ching may be regarded as a useful Key to Understanding 
Nature and Society.

 

Who might be examples of People living in accord with the 
Principles of the Confucian I Ching ?

 

From recent China, I would suggest:

Zhou Enlai, whose death in 1976 was marked by Comet West;

Deng Xiaoping, whose death in 1997 was marked by Comet Hale-Bopp;

as well as the successors to Deng Xiaoping: Jiang Zemin and Hu Jintao (*).

 

In addition, I would suggest a less-well-known individual:

Hua Loo-Keng

- see Biographical Memoir at www.nap.edu [ The National Academies Press ] by Heini Halberstam - "... Loo-
Keng Hua ( November 12, 1910 - June 12, 1985 ) ...

Hua was born in 1910 in Jintan in the southern Jiangsu Province of China ... in 1910 it was little more 
than a village where Hua's father managed a general store with mixed success. The family was poor 
throughout Hua's formative years; in addition, he was a frail child afflicted by a succession of illnesses, 
culminating in typhoid fever that caused paralysis of his left leg ...

Hua's formal education was brief ... the first degree he would receive was an honorary doctorate from 
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the University of Nancy in France in 1980 ...

The Jintan Middle School that opened in 1922 just when he had completed elementary school had a well-
qualified and demanding mathematics teacher who recognized Hua's talent and nurtured it. ... Hua 
learned early on to make up for the lack of books, and later of scientific literature, by tackling problems 
directly from first principles ...

Hua gained admission to the Chinese Vocational College in Shanghai, and there he distinguished 
himself by winning a national abacus competition ... living costs proved too high for his means and Hua 
was forced to leave a term before graduating. After failing to find a job in Shanghai, Hua returned home 
in 1927 to help in his father's store. In that same year also, Hua married Xiaoguan Wu; the following 
year a daughter, Shun, was born and their first son, Jundong, arrived in 1931. ...

[In 1930] ... Hua showed in a short note in ... the Shanghai periodical Science ... that a certain 1926 
paper claiming to have solved the quintic was fundamentally flawed. Hua's lucid analysis caught the eye 
of a discerning professor at Quing Hua University in Beijing, and in 1931 Hua was invited, despite his 
lack of formal qualification and not without some reservations on the part of several faculty members, to 
join the mathematics department there. He began as a clerk in the library, and then moved to become an 
assistant in mathematics; by September1932 he was an instructor and two years later came promotion to 
the rank of lecturer. ...

Norbert Wiener visited the university ... and spoke of Hua to G. H. Hardy. In this way Hua received an 
invitation to come to Cambridge, England, and he arrived in 1936 to spend two fruitful years there. ... 
Hardy assured Hua that he could gain a Ph.D. in two years with ease, but Hua could not afford the 
registration fee and declined; of course, he gave quite different reasons for his decision. ...

the Japanese invasion of China in 1937 caused him much anxiety. He left Cambridge in 1938 to return to 
his old university, now as a full professor. However, Quing Hua University was no longer in Beijing; 
with vast portions of China under Japanese occupation, it had migrated to Kunming, the capital of the 
southern province of Yunan, where it combined with several other institutions to form the temporary 
Associated University of the South West. There Hua and his family remained through the World War II 
years ...

Hua spent three months in Russia in the spring of 1946 at Vinogradov's invitation. Mathematical 
interaction apart, he was impressed by the organization of scientific activity there ...

In September 1946, shortly after returning from Russia, Hua ... depart[ed] for Princeton ...
[where]... C. L. Siegel was working ... along somewhat similar lines ... bringing with him projects 
not only in matrix theory but also in functions of several complex variables and in group theory. 
At this time civil war was raging in China and it was not easy to travel; therefore, the Chinese authorities 
assigned Hua the rank of general in his passport for the "convenience of travel." ...
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in the spring of 1947 Hua underwent an operation at the Johns Hopkins University on his lame leg that 
much improved his gait thereafter, to his and his family's delight. Also in 1947 their daughter Su was 
born; two more sons had arrived earlier, Ling and Guang, the latter in 1945 and one more daughter, Mi, 
was born a little later. In the spring of 1948 Hua accepted appointment as a full professor at the 
University of Illinois in Urbana-Champaign. ...

on March 16, 1950, he was back in Beijing at his alma mater, Quing Hua University ...

In July 1952 the Mathematical Institute of the Academia Sinica came into being, with Hua as its first 
director. The following year he was one of a 26-member delegation from the Academia Sinica to visit 
the Soviet Union in order to establish links with Russian science ... the Chinese government ... agreed to 
a proposal by the Soviet government to award Hua a Stalin Prize. Following Stalin's death the prize was 
discontinued, and Hua missed out ...

Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains came out 
in 1958 and was translated into Russian in the same year, followed by an English translation by the 
American Mathematical Society in 1963. Most of the results of this important monograph are due to 
Hua, with some overlap with the work of Siegel. The results have applications to representation theory, 
the theory of homogeneous spaces, and to the theory of automorphic forms. The monograph also 
includes joint work with K. H. Look on the Poisson and Bergman kernels. ...

[ It was this monograph that provided the basic mathematical structure for the 
calculation of Force Strength Constants and Particle Masses in my E8 Physic model. 
I had been led to Hua's work through the work of Armand Wyler, which was done 
during the 1966-1976 period of the Cultural Revolution in China. I wonder whether, 
if Hua had been free to work with Wyler during that period, the history of 
theoretical particle physics might have been quite different. In particular, perhaps 
the physics community would have accepted such methods of realistic calculation of 
Force Strengths and Particle Masses. ]

In 1958 he suffered a rude awakening from utopian dreams with the so-called Great Leap Forward ... 
Despite his eminence and some protection in high places, Hua had to suffer harassment, public abuse, 
and constant surveillance. ... in the 1960s, accompanied by a team of assistants, [ Hua travelled ] all over 
China to show workers of all kinds how to apply their reasoning faculty to the solution of shopfloor and 
everyday problems. Whether in ad hoc problemsolving sessions in factories or open-air teachings, he 
touched his audiences with the spirit of mathematics to such an extent that he became a national hero 
and even earned an unsolicited letter of commendation from Mao ...

In 1966 Mao set in motion ... the Cultural Revolution ... Hua spent many of these years under virtual 
house arrest. He attributed his survival to the personal protection of Chou En-lai. Even so, he was 
exposed to harassing interrogations, some of his manuscripts (on mathematical economics) were 
confiscated and are now irretrievably lost ... With the end of the Cultural Revolution in 1976 Hua 
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entered upon the last period of his life. ... In ... 1985, he reported that ... most of his time now was 
devoted to "non-mathematical activities, which are necessary for my country and my people." He 
died of a heart attack at the end of a lecture he gave in Tokyo on June 12, 1985. ...".

  

 

 

(*)

Here I would like to apologize for, and retract, my earlier criticism of Jiang Zemin and Hu Jintao. 

Back in the 1990s, I was at Georgia Tech studying physics. Through students there, I got involved with 
the Falun Gong (Falun Dafa) of Li Hongzhi. At first it seemed to me that Falun Gong was good and that 
the Chinese Government agreed, but later in the 1990s conflicts began to appear. I was slow to realize 
what was really happening, and it was 2003 when I realized that Li Hongzhi was seriously 
misrepresenting himself (for example, saying that he had "... gathered the lives of all of the cosmos's 
sentient beings and various elements into his body ..." and that he would "... offer you salvation and turn 
you into Gods. ... Since the beginning of time, not a single God had dared to do this, and such a thing 
had never occurred. ..."). Now I realize that actions taken by the Chinese Government have been 
necessary to avoid serious disruption of Harmonious Order, hence this apology and retraction of my 
earlier criticism. - Frank Dodd (Tony) Smith, Jr. - 13 April 2009.
 
The trigger causing Jiang Zemin in July 1999 to ban Falun Dafa was the USA/NATO attack on Serbia 
in March 1999  coupled with the May 1999 bombing of the Chinese Embassy in Belgrade 
and the subsequent expansion of USA/NATO influence 
through Ukraine and the Caucasus into Central Asia, threatening China 
and potentially using Falun Dafa as a vehicle for covert internal splittist activity.  
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The Dragon fights in the Wilds; its Blood is Black and Yellow.

HuangLao Daoism
the philosophy of

the Yellow Emperor (Huangdi) and Laozi

Philosophical Daoism
Han Dynasty Mawangdui Texts
HuangLao De Dao Ching
HuangLao I Ching
Han Emperor Wu abandons HuangLao Daosim, leading to ruin

 

"... Daoism ... developed in ... two major phases:

... first .... philosophical Daoism, the ... philosophy of ... Laozi and Zhuangzi. This began around 500 B.C.E. ...
[and] ... was the dominant form of Daoism for several hundred years ... The magico-technicians ... (fangshi -
fortune-tellers, astrologers, medical practitioners) ... and Huang-Lao Daoists of the Han, ... saw Laozi as an inspired
leader ...

The second form of Daoism is ... religious Daoism. It began in the second century C.E. with the revelation of the
Dao to Zhang Daoling, who became the first Celestial Master or representative of the Dao on Earth. This was an
organized religion, with doctrines, rituals, gods, and the ultimate goal of ascension to the heavens of the immortals.
...".

from Laozi: Ancient Philosopher, Master of Immortality, and God, by Livia Kohn, in Religions of China
in Practice, edited by Donald S. Lopez, Jr. (Princeton University Press 1996).

"... [Han dynasty] texts ... that apparently reflected the philosphical tradition of of HuangLao
Daoism. ... were found in late 1973

in ... tomb no. 3, Mawangdui, Changsha, Hunan province, in a cache of manuscripts written on silk. They appear to
have been part of the private library of a mamber of the Western Han dynasty aristocracy, the son of Li Cang, chief
minister of the southern kingdom of Changsha, who died in approximately 168 B.C.E. ...
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... [The essays entitled] The Canon: Law contains nine ... essays with a total of five thousand characters ... the first
essay, Dao and the Law, ... opens with ...

The Dao produces law. Law is what draws the line between gain and loss, and makes clear the curved and
the straight. He who grasps the Dao, therefore, produces law and does not venture to transgress it,
establishes law and does not venture to oppose it. ... is able to draw himself with the line, only then may
he be not confused when he sees and knows the world.

... this passage contradicts Joseph Needham's assertion ... that China produced no theory of natural law (law derived
from the divine or the processes of nature). ... [this passage shows that] ... the ruler is not above the law, which is the
position of legalists ..., but rather is constrained by the law and the Dao ...

... This [HaungLao Daoist] tradition ... developed n the period of of intesnse philosophical debates known as the
Hundred Schools after the death of Confucius in 479 B.C.E. and prior to the unification of China under the First
Emperor of Qin in 221 B.C.E. ... is referred to ... as being extremely popular at the end of the Warring States period
and beginning of the Han dyhnasty (206 B.C.E.). ...

... the Daoists and Yin-Yang specialists ... believed that to solve the existential and socio-political crises at that time,
man - especially, of course, the ruler - had to orient himself to the hidden order of the cosmos and abide completely by
its norms.

 ... Early Han economic and social policies apparently were based to a large extgent on HuangLao principles. ... it was
the philosophy or technique of greatest interest to the early Han emperors Wen (reigned 179-157 B.C.E.) and Jing
(reigned 156-141 B.C.E.), the powerful Empress Dowager Duo, [and] Liu An (ca. 180-122 B.C.E.), the Han prince
who sponsored the syncretic Daoist book Huainanzi ...

... Indeed, it is recorded as being almost the state ideology of the early Han until it was displaced by Confucianism
under the powerful emperor Wu ... (reigned 140-87 B.C.E.) ... in about 140 B.C.E. ... After the imperial
sponsorship of Confucianism ... it was virtually forgotten and the tradition was interrupted, nevermore to influence
intellectuals and the political, social, and economic policies of Chinese governments. The books and treatises were
thrown away or abandoned and the texts eventually completely lost. ... these manuscripts have not been read by
anyone, Chinese or Western, for close to two thousand years. ...

... even though [his] lord and master, Emperor Wu, favored Confucianism ... Sima Tan argued that the Daoists
(Daojia) adopted the best elements of all the philosophical traditions handed down to his time ... [saying]

The Daoists enable man's Numinous Essence (jingshen0 to be concentrated and unified, enable him to
move in unison with the Formless (wuxing), and to provide adequately for the myriad things. As for its
methods, it follows the great compliance of the Yin-Yang specialists, picks out the best of the Confucians
and Mohists, and adopts the essentials of the Terminologists and Legalists. It shifts with the times,
changes in response to things, and in establishing customs and in practical applications it is nowhere
unsuitable. the general drift of its teachings is simple and easy to hold onto; ther eis much achievement for
little effort.

... this view was incorporated by his son Sima Qian, the grand astrologer of Emperor Wu, in his Shiji (Historical
Records), the first of China's twenty-four dynastic histories. ... In the first century B.C.E., Sima Qian ... [placed] ...
the Yellow Emperor at the very beginning of time, at the head of the list of Five Emperors in his 130-chapter
history of the world, the Historical Records. ... Under the Yellow Emperor's beneficent rule, the Chinese people
learned how to cultivate silkworms to make silk and to construct boats and chariots. Writing was developed, as were ...
the calendar, musical notes, mathematics, and medicine. ...

... The first appearance of the name of the Yellow Emperor associated with the royal house of Tian of the northeastern
state of Qi is significant, for it was in Qi ... that many of the philosopers later associated with the HuangLao tradition,
such as Tian Pian and Shen Dao, Song Xing and Yin Wen, gathered to debate thier ideas among themselves and before
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the kings as members of the famous Jixia Academy. The HuangLao tradition may, therefore, have originated in the
state of Qi in Warring States times. ...".

from Five Lost Classics: Tao, Huang-Lao, and Yin-Yang in Han China, by Robin D. S. Yates (Ballantine
Books 1997).

 

"... The standard texts of Lao-tzu are divided into two parts, chapters 1 through 37, which are sometimes called the
Tao (the Way), and chapters 38 through 81, sometimes called the Te (Virtue).

The Ma-wang-tui texts do have the same two-part division, but in reverse order: the Virtue
part preceding the Way.

The two halves are labelled Te and Tao, and that is the only indication of a title for the book in the Ma-wang-tui texts.
In the Ma-wand-tui texts (both A and B), the book begins with what most texts call chapter 38 and ends with 37. ...
Some scholars feel the Ma-wang-tui texts reflect the original order of the Tao-te ching and show that Lao-tzu ... was
all along more interested in social-political matters than he was in metaphysics and psychology ...

... were the Ma-wang-tui texts of Lao-Tzu to be divided into chapters where the present-day text is divided, the
sequence of material in the texts would be much the same. But there are three exceptions: what to us is chapter 24
comes between chapters 21 and 22 in the Ma-wang-tui texts; what to us is chapter 40 comes between chapters 41 and
42; what ... are chapters 80 and 81 are placed between chapters 66 and 67 in the Ma-wang-tui texts. ...".

from Lao-Tzu Te-Tao Ching, by Robert G. Hendricks (Ballantine Books 1989).

 

"... For the last two thousand and more years, the Yijing (I Ching) or Classic of Changes has been, with the Bible,
the most read and commented upon work in all of world literature. ... The Mawangdui Yijing manuscript was
written on two pieces of silk ...

... The first piece ... contains ... the hexagram and line statements often referred to as the Zhouyi ... , and a second,
commentarial text ... Although this commentary is apparently untitled, scholars working wth the manuscript generally
refer to it as Ersanzi wen or The Several Disciples Asked, the first words fo the text. ...

... The second piece of silk ... contains about 180 columns of text divided into four or five discrete commentaries: the
Xici or Appended Statements, the only one of these commentaries of which there is a received version; Yi zhi yi or
The Properties of the Changes; Yao or Essentials; and Mu He and Zhao Li, both names of interlocutors. ...

... the Zhouyi ... text of the 64 hexagram statements and associated line statements included 93 columns of text, with
each column having between 64 and 81 characters. ... the most notable difference between the manuscript text and the
received [Wen-wang] text lies in the sequence of hexagrams. ... the sequence of hexagrams given in the manuscript is
based on a systematic combination of the hexagram's constituent trigrams:

Click here to see a page with large (150k, 530k, 650k) images of the HuangLao Daoist Trigram and Hexagram
sequences.

the top trigram of a hexagram is the basis of its position in the manuscript's sequence; it is then combined in turn in a
prescribed sequence with each of the other trigrams serving as its bottom trigram. Each of the eight trigrams forms a
set of eight hexagrams sharing that top trigram. ...
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... the Ersanzi wen ... [is a] ... text in 36 columns of about 72 characters per columns for a total of about 2,600
characters. ... At the end of column 16 there are three blank spaces, with column 17 beginning a new sentence. ...
throughout the text there are several breaks of one or two character spaces ... The text is in the form of numerous
quotations of Confucius ... regarding the Yijing, promped occasionally by questions from unidentified disciples. It is
divided into thirty-two sections. ...

... the Xici ... ends in the forty-seventh column of text. ... the original manuscript included 3,344 characters, of which
2,908 are now legible. Unlike the received version ... which is divided into two parts of twelve chapters each ... the
manuscript shows no evidence of either sections or chapters. There ar three or four fairly extended passages, including
some entire chapters, that are not found in the manuscript version ... [some people now] argue that the manuscript
text preserves ... Daoist orientation ...

... the [Yi zhi yi] ... text is at least 45 columns long, though due to a break in the silk in the middle of the text it is
possible that there were originally two or three columns more than this. A rough approximation of hte number of
characters in the text would be about 3,100. The final quarter or more of the text consists of sections B6 through B11
of the received [Xici] ... that ... are missing in the manuscript [Xici] ... Also included in this commentary ... are the first
three sections of the received Shuo gua or Discussion of the Hexagrams commentary. ... After a brief introductory
passage discussing the interplay of yin and yang, the text goes through a sequential discussion of many of the 64
hexagrams ... the sequence in which they are presented is generally that of the received text, rather than that of the
manuscript Zhouyi. ...

... Some 20 columns [after the end of the Yi zhi yi] ... the text ends in the middle of a column, followed by a space and
then the word Yao ... ... and then, after another space, the number 1,648. ... there were probably 24 columns of text in
the original manuscript. Of the total of 1,648 characters, only about 1,040 are still legible. The text is divided into
several sections by black dots. ... Columns 9-12 are essentially the last half of section B5 of the received text of the
[Xici] ... Columns 12-18 record a conversation between an aged Confucius and his disciple Zi Gong ... The last
section, from the bottom of column 18 through column 24, concerns the hexagrams Sun, Decrease, and Yi, Increase ...

... The column immediately after the last column of [Yao] begins with a black rectangular mark, followed with the
words: "Mu He asked ..." ... After about severnty columns of text, there is a blank space followed by the two
characters Mu He , but no character count. ...

... the next column of text [after Mu He] begins ... with the words: "Zhao Li asked ..." The text continues for another
14 columns, in the middle of the last of which are the two characters Zhao Li followed, after a space, by the number
6,000. ... this number 6,000 represents the total character count of both texts Mu He and Zhao Li ...

... they should be regarded as two chapters of a single text. ... They include 27 diffferent sections, divided in the text
with black dots.

Of these sections, 24 are in Mu He. The first 12 sections are initiated by questions ... In sections 13-18, the Master
[Confucius] discusses one line statement per section. Sections 19-24 ... begin with a historical story and then conclude
with the citation of a line statement from the Zhouyi ...

... Zhao Li consists of three sections, in all of which Zhao Li asks ... questions ... Zhao Li groups several [hexagrams or
line statements] together and then draws a general conclusion. ... ".

from I Ching, by Edward L. Shaughnessy (Ballantine Books 1996).

 

"... The wars and uprisings that marked the fall of the Qin led to extreme suffering and poverty among the people ...
Needed to effect a recovery, as the Han ... realized, was a period of peace and security with a minimum of government
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expenditure and interference ...

Gaozu, the founder of the Han, ... relaxed the harsh laws of Qin, reduced the land tax, ... and
kept court expenditures at a minimum.

This policy of frugality and laissez-faire was continued more or less consistently by his successors during the early
Han, with the result that the population increased and the nation recovered with remarkable success. ...

... During the time of Emperor Wen (r. 180-157 B.C.E.), the government granted commutation of penalties or honorary
court ranks in exchange for gifts of grain, thus making grain a commodity of enhanced value. This policy met with
considerable success,and by the time of Emperor Wu (r. 141-87 B.C.E.) ... the government granaries were filled, the
government had sufficient funds, and the people lived in ease and plenty. ... Ban Gu, principal author of the History of
the Former Han Dynasty, saw

the reign of Emperor Wu [who abandoned HuangLao Daoism] as the turning point from
prosperity to eventual ruin of the dynasty.

Though economic life recovered considerably after Wu's reign, the historian designated this period as the beginning of
policies and trends the led to the downfall of the Han. ... [which policies included] the setting up of government
monopolies in iron, salt, liquor, and coinage of currencey, as well as offices to engage in government trading. ... the
emperor sought to divert these profits to the imperial treasury. ... along with forced conscription and haevy labor
services imposed upon the people, [these policies] ... reduced the nation to poverty and brought extreme popular
resentment. Emperor Wu, though professing support of Confucian ideals, was, in fact, ... using traditional Legalist
methods such as the Qin had followed. ...".

from Sources of Chinese Tradition, volume 1, second edition, by Wm. Theodore de Bary and Irene Bloom
(Columbia Universtiy Press 1999).
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 Hua Loo-Keng and Armand Wyler

Hua Loo-Keng

According to the book "Hua Loo-Keng" by Wang Yuan (translated by Peter Shiu) (Springer 1999):

"... A mathematician has to be judged by his research acccomplishments and not by the number of university
degrees earned. In Hua's case there are many of the former and none of the latter ... Teacher Hua only had a
junior middle-school education ...

In 1935, E. Cartan proved that, under analytic mapping, there are precisely six types of irreducible homogeneous
symmetric bounded domains. Of these there are two types of exceptional domains with dimensions 16 and ...[ 27 ]...
and the remaining four types are called classical domains ... R_I = ... m x n matrix ... R_II = ... symmetric matrices ...
R_III = skew-symmetric matrix ... R_IV ...

Classical domains can thus be regarded as the generalisation of the unit disc in the plane to higher dimensions
...

[ When I was at Princeton 1959-63, William Feller said that concrete examples were needed to
understand abstract mathematical concepts, and that his favorite concrete example to understand basic

ideas was the harmonic functions on the unit disk. - TS ]

In 1943 Siegel published his famous paper on 'symplectic geometry' which dealt with the second type of classical
doamins using matrices ... In 1944-1945, Hua published ... three papers .. which gave a direct and concrete method of
calculating ... results in certain multi-faceted geometries.

There are both differences and duplications between Hua's and Siegel's research. ... Early in 1943, Hua Loo-Keng had
already received an invitation to visit the Institute for Advanced Studies at Princeton ... Loo-Keng and former
University of Gottingen Professor C. L. Siegel have independently developed the theory of automorphic functions ... in
terms of age, achievement and reputation Siegel is well ahead of Loo-Keng ... the visit ... might involve sacrificing the
achievement of independent discovery ... with the possibility that they would be recognised only as the consequence of
the influence of Siegel [ who was at the Institute for Advanced Studies from 1940 to 1951 when he returned to
Gottingen ] ...[so]... Hua Loo-Keng declined the invitation ...

[ David B. Lowdenslager received his Ph.D. in mathematics in 1956 under Edward McShane at the
University of Virginia, and in 1962 taught a graduate mathematics course, Math 535, at Princeton
University where I audited it. Unfortunately, he died shortly after, but he had written while at the
University of Illinois an important paper: Potential Theory In Bounded Symmetric Homogeneous
Complex Domains (Ann. Math. 67 (May 1958, received May 27, 1957) 467-484), based on presentations
to the Summer Institute on Differential Geometry, June 1956, and to the American Mathematical Society,
December 1956. In that paper he said:

"... The purpose of this paper is to treat a generalization of the elementary potential theory of the unit
circle ... L. K. Hua has determined kernels... for the domains considered here ... J. Mitchell ... showed me
some mimeographed notes written about the summer of 1956 by L. K. Hua,and containing a very explicit
calculation of a complete family of solutions of this equatin for the domains of Type I. Hua also indicated
the computation of a kernel funcition which turned out to give the same formula, and how this can be used
to get some of the most important results of the present paper for this case. Hua also stated that it is
possible to get similar results for the other types of domains. ...
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Automorphism groups of the classical Cartan domains have been examined, without proofs, [ see C. L.
Siegel's Analytic Functions of Several Complex Variables (Notes by P. T. Bateman) Kendrick Press 2008,
based on his 1948-1949 lectures at the Institute for Advanced Study in Princeton. ], and proofs of some of
Siegel's statements have appeared [ see work of H. Klingen, who received his mathematics doctorate in
1955 at Gottingen under Siegel ], but the actual subgroups used here may easily be shown to consist of
automorphisms by examining the infinitesimal generator of each. ...". ]

In 1944 ...[ Hua ]... determined the classification of complex symmetric and skew-symmmetric matrices under a
unitary group ... In 1946 Hua determined the classification of Hermitian matrices under the orthogonal group ... In
1946 Hua published his paper on the specification of automorphisms in real symplectic groups which was the stepping
stone for his research into the theory of classical groups ... Hua also generalized the notion of a bilinear (fractional
linear) transformation in one complex variable to that for several complex variables ...

Hua visited the Soviet Union ...[in].... 1946 ... Hua's seminars in the Soviet Union were on matrix geometry,
automorphic functions, and functions with several complex variables ...

in the Soviet Union ... A small university with 200 students would still have perhaps 600 of them studying mathematics
... Hua asked: "With all these students in mathematics, what will they do when they graduate?" ... Vinogradov ... said:
"Mathematics is the mother of all the sciences. If a country does not excel in mathematics, then there is not much else
to talk about". ...

[Later]... in ... 1946 ... Hua Loo-Keng went to the Institute for Advanced Study at Princeton ... In 1948, Hua
characterised the automorphisms on symplectic groups over any field with characteristic not equal to 2. ... Hua ... wrote
a supplement to Dieudonne's paper .. on automorphisms in classical group theory ... Hua ... wrote: "... Dieudonne's
method becomes very clumsy for small n, and sometimes he is unable to solve the case for the least possible n ... On
the other hand ...[ Hua's ]... method ... starts from the least possible n ...[and]... uses only the calculus of matrices ...
Therefore the reader will have little difficulty in extending the special results of this paper to the general case by
means of the inductive method used in 'Annals of Math. 49 (1948), 739-759' ...

In the spring of 1948, Hua Loo-Keng was appointed full professor at the University of Illinois in Urbana. ... At the
University of Illinois, Hua Loo-Keng often went along with left-wing students ... It is clear that Hua Loo-Keng was
supporting the Chinese Communist Party wholeheartedly ...

Hua's decision to return to China ... in 1950 ... was based on his belief ... that the Chinese Communist Party and the
Chinese Government ... would ... support ... his wish ... for ... mathematics in China ... to arrive at international level ...
Besides this, he saw the racial prejudice in the United States and the differences in cultural background. The
isolationist policy being implemented against the Chinese Communist Party and all its work must also have had their
effect on him. ...

[ Hua's book ]... Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains ... was
published in 1957 by the Institute of Mathematics, Academica Sinica, as No. 4 in the A-series [ Russian translation
1959; English translation 1963 ] ...[It]... was the continuation of his research work on the theory of automorphic
functions. ...

associated rings, Lie rings and Jordan rings - all have matrix forms. Linear groups, orthogonal groups, simplectic
groups and Lorentz groups are all matrix groups. In geometry there are matrix representations for linear geometry,
circle geometry and Grassmann geometry. Even the study of several complex variables in classical domains cannot
escape from matrix representations. ...

In the past, Hua had obtained the matrix representation for the group of motions and also the Bergman kernels in the
four types of classical domains. ... each complex variable corresponds to two real variables.

Now let R be a bounded and simply connected domain whose points ... is made up of n complex variables, so that the
corresponding Euclidean space has dimension 2n. Suppose that L is a part of the boundary for R satisfying the
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following condition: Every analytic function in R takes its maximum modulus on L and that, for each point x in L,
there is an analytic function f(z) in R which takes its maximum modulus at x. We then call L the characteristic
manifold of R [also known as the Shilov Boundary of R], and it is a uniquely determined compact manifold.

Generally speaking, L is only a part of the boundary for R and its dimension is much smaller than 2n - 1 . ...

The following three kernels can be computed: ... Bergman kernel ... Cauchy kernel ... Poisson kernel ...

Using the Cauchy kernel, analytic functions in R can now be represented by functions with values in such
characteristic manifolds L, namely the Cauchy formula. The positive orientation for the Poisson kernel can now be
used to define the harmonic functions. ...

Applying the Poisson kernel Hua Loo-Keng and Lu Qikeng founded the theory of harmonic functions in classical
domains and solved the Dirichlet problem associated with the Laplace-Beltrami equation. They discovered ...[that]... if
a function satisfies a differential equation, then it must satisfy a system of differential equations. Another phenomenon
is that, once the functional values have been assigned to the characteristic manifold for a classical domain, the
corresponding Dirichlet problem is completely specified and solved. Here Hua Loo-Keng discovered a set of harmonic
operators that share similar properties to those possessed by differential operators, and these operators are now called
'Hua operators' Lu Qikeng gave a detailed study of the geometric structure, boundary and extremal properties
associated with classical domains ...[see Analysis and Geometry on Complex Homaogeneous Domains, by Faraut,
Kaneyuki, Koranyi, Lu, and Roos (Birkhauser 2000) based on lectures at the CIMPA Autumn School in Beijing,
September 15-30, 1997]...

Hua ... seemed to have been the only person working on the subject ... but the work ... influenced ... the work on the
theory of functions of several complex variables by the Russian mathematician I. I. Pyateskij-Shapiro ...

In 1956 Hua Loo-Keng initiated the mathematics competition movement in China ... his lecture was ...Starting from
the Yang Hui Triangle ... By 1962 ... his competition lecture was Starting from Zu Chongshi's Calculations for the
Circle ... the process was ... forced to a halt by ... the 'Cultural Revolution' ... in ... 1966 ... On 9 September 1976, Mao
Zedong died. On 6 October 1976, the 'Gang of Four' were arrested. ... The arrest of the 'Gang of Four' signalled the
conclusion of the 'Cultural Revolution' and the mathematics competition returned in 1978 ...

Hua Loo-Keng was cleverer than most people, but he would never refer to this as 'talent'. For him, 'hard work' and
'persistence' were far more important ...

By 1983, Springer had published four of his books ... about two thousand pages ... The original plan for the Selecta
was to include ... Harmonic Analysis of Functions of Several Complex Variables in the Classical Domains, but the
copyright of the English edition... belongs to the American Mathematical Society, and it was not willing to relinquish
such rights. ...

Great text remains a thousand years,

Glorious knight lasts but a lifetime

... the Nationalist Government were criminally incompetent, especially during the period just after victory over Japan.
All one could see was dishonesty, chicanery and corruption with greedy people bringing about inflation by trying to
become rich using any means ... inevitably, many of the intellectual elite became disillusioned and abandoned the
Nationalist Party, with many siding with the Communist Party ... Hua too, became one of those intellectuals ...

...[In 1950]... Hua Loo-Keng wrote ...

"... It is obvious that there are two camps in the current world.

In one camp the common good is sought for the masses,
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while the other camp specialises in keeping most of the benefits for the small number of
people belonging to the ruling classs.

The former group occupies the moral high ground

while the latter is full of contradictions. ...".

 

 

Armand Wyler

During the 1966-1976 Cultural Revolution, Hua Loo-Keng was unable to support research related to his work on
functions of several complex variables

so when Heinz Hopf's 1967 Ph.D. student at ETH Zurich, Armand Wyler, applied Hua's work including the
paper "On the theory of functions of several complex variables. II A complex orthonormal system in the hyperbolic
space of the Lie-hypersphere" (Acat math. Sinica 5 (1955), 1-25) to theoretical physics, Hua was not able to
support Wyler's efforts.

In his paper "On the Coformal Groups in the Theory of Relativity and their Unitary Representations" (Arch. Ration.
Mech. Anal. 31 (1968) 35-50), Wyler said:

"... The aim of this paper is to study the most extensive invariance group of the Maxwell equations; it will
be shown that this group can be imbedded in a group interpreted in the sphere geometry of Lie, in line
with the ideas of Klein ... The symmetric domains D constructed ...[here].. are of the form

SO(p,2) / SO(p) x SO(2)

... the set H(D) ... of holomophic functions in D is a Hilbert space ... a complete orthogonal basis of H(D)
has been given explicitly by Hua for all Hermitian symmetric domains. ...".

In his paper "L'espace symetrique du groupe des equations de Maxwell" (C. R. Acad. Sc. Paris, t. 269 (20 octobre
1969) 743-745), Wyler said:

"... le calcul des noyaux de Poisson su les espces symetriques mene a une interpretation geometrique de la
constante e^2 / hc , pour laqueslle cette theorie donne la valeur 1 / 137,637 ... Soit M^n l'espace de
Minkowski dote de la metrique des signature (1,n-1); le groupe conforme C(M^n), groupe d'invariance des
cones isotropes de M^n, is isomorphe au groupe SO(n,2) de la forme quadratique de signature (n,2) ...
l'espace hermitien symetrique SO(n,2)/SO(n)xSO(2) ... est donnee ... La realisation du type disque
unite ... D^n ...[with]... Q^n ... etant la variete caracteristique [ Shilov Boundary ] de D^n , le noyau
de Poisson P_n(z,x) est defini sur D^n x Q^n ... on obtient le coefficient

(9/8) pi^(-4) (V(D^5))^)1/4) = 1 / 137,037

Le calcul du volume euclidien V(D^5) du domaine D^5 et la formule donant le noyau de Poisson
sont dus a Hua ...".

In his paper "Les groupes des potentiels de Coulomb et de Yukawa" (C. R. Acad. Sc. Paris, t. 271 (11 janvier 1971)
186-188), Wyler carried the same fine structure constant calculation to more decimal places, getting
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1 / 137,03608

and also, using Clifford algebra for spinors and Green functions for the Shilov Boundaries Q^5 and Q^4, calculated
the proton / electron mass ratio to be 6 pi^5 = 1836,118 ...".

Robert Gilmore (author of "Lie Groups, Lie Algebras, and Some of Their Applications" (Wiley 1974)) saw Wyler's
papers. In a 1983 letter to me, he said:

"... While in Europe in the summer of 1971, I [Robert Gilmore] manufactured the opportunity to visit
Armand Wyler in Zurich. My visit to him had one purpose: to determine what he had done. It so
happened that Professor George Mackey (Mathematic's Harvard) was visiting ETH, and we both
converged on Wyler with this same purpose. After a rather gruelling ordeal it became apparent that there
was no theory on which his calculations were based. He said that if he piqued the interest of the physics
community, there might be more study of his favorite subject: the various components of the boundaries of
complex domains associated with Lie groups. He was right in a very restricted sense: I was one of the few
physicists who studied this material to find out what was going on.

Shortly afterward, Freeman Dyson invited Wyler to the Institute for Advanced Study to find out what he
did. Dyson found out what I found out - that there was no theory underlying his results. ...".

The August 1971 issue of Physics Today carried an article (by GBL) saying in part:

"... Armand Wyler ... got his PhD from the Federal Institute of Technology [ ETH Zurich under Heinz
Hopf ] in 1966. After a year as an instructor at Stanford and a year at MIT, he is at the Mathematics
Institute in Zurich. He will spend the academic year 1971-72 as a member of the Institute for Advanced
Study. ...

[Wyler's]... astonishing agreement of theory with experiment has recently been widely discussed among
theorists, many of whom say that they have difficulty understanding the theory. .. What connection do the
groups Wyler uses have with physics? That is a hard question raised by many critics of the work ... many
physicists have suspected that the conformal group should play a greater role in the future of physics than
it has in the past. Wyler's is the first attempt to use the conformal group in a radically new way.

One critic said that even if Wyler turns out to be correct, there would be no sequel to the work because it
has, at least now, no conceivable connection with other concepts in physics. ...

A noted theorist said that just because he does not understand the Wyler theory, he does not think one can
with good conscience disregard it. ...

Although some theorists believe that the fine-structure constant may have something to do with a
geometrical calculation, most would argue against a geometrical interpretation of the proton-to-electron
mass ratio. Most theorists would argue that the ratio would certainly involve strong-interaction dynamics.
...".

In the November 1971 issue of Physics Today, the editor discussed many other formulas for the fine structure constant
using integers, pi, etc, such as 4 pi^3 + pi^2 + p1 = 137.03630, and quoted Asher Peres's conclusion "... we cannot
discard the possibility that Wyler's result is a mere numerical coincidence ...". Wyler is quoted as saying that he "...
feels that the difference is that is formula is derived from a theoretical formalism which is related to the physical world
- the conformal group O(4,2) which is the natural invariance group of Maxwell equations.".

Also in November 1971, Baldwin Robertson (in Phys. Rev. Lett. 27 (29 November 1971) 1545-1547) criticised
Wylers' work on the basis that, in calculating the volumes of spaces, "There is no known reason for setting the radius
equal to one.".

Robertson's objection was answered by Robert Gilmore (in Phys. Rev. Lett. 28 (14 February 1972) 462-464) who said
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"... the reason for setting r = 1 in ... Wyler's expression for the fine-structure constant ...[is that ]... Only for
the choice r = 1 are all elements in the bounded domain D^n also coset representatives and therefore group
operations. ... Wyler's work has pointed out that it si possible to map an unbounded physical domain - the
interior of the forward light cone - onto the interior of a bounded domain on which there also exists a
complex structure. This mapping should prove of immense calculational value in the future. This
transformation from unbounded to bounded complex domains is mathematically rigorous ...

unfortunately, Wyler does not clearly specify how the Bergman density V^(-1)(D^5) enters the
calculation. This is, in fact, still an unanswered question. There is as yet no rigorous mathematical basis
for the appearance of the factor [V(D^5)]^(1/4). ... ".

Near the end of the 1971-72 academic year, Wyler had not explained to anyone at the Institute for Advanced Studies
about the Bergman density or the factor [V(D^5)]^(1/4). His personality was such that he did not really interact with
anyone (not even Dyson), but just stayed in his cubicle (then called a cubby-hole) and worked alone, not even giving
any talks. Dyson was unhappy at not seeing anything done, and told Wyler to write up whatever he had done. So,
Wyler wrote two papers and gave them to Dyson in June 1972. Dyson gave the papers to Robert Gilmore, who in turn
gave them to me, and I scanned them and put them on the web at www.tony5m17h.net/WylerIAS.pdf . Note the
handwritten dedication by Wyler (when he gave them to Dyson)

and the handwritten note by Dyson (when he gave them to Robert Gilmore).

A very sad aspect of all this was found by my friend Ark Jadczyk who "… learned … directly from a fellow Swiss
physicist who was in Geneve at the time .. that Wyler was locked away in an instituion for the insane … and … that
Wyler had "lost it" while AT Princeton, and was sent home and institutionalized …".

My guess is that the trigger event whereby Wyler "lost it" was Dyson's inabiilty to understand, and Wyler's inability to
explain in a way that Dyson could understand, the physical basis for his work.

What if there had been no Cultural Revolution, and Hua had been free to work with Wyler?
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Could Hua have made Wyler's work understandable to Dyson?

If so, would the Standard Model have been developed in the mid-1970s with Calculated Force
Strengths and Particle Masses?
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E8, Cl(16) = Cl(8) (x) Cl(8), and Physics Calculations
Frank Dodd (Tony) Smith, Jr., November 2007 and January 2008 - Apppendix re E8 geometry etc

(Click here for pdf version) (Click here to see about F4, E6, and E8 and a root vector movie.)

 

Abstract:

Garrett Lisi in hep-th/0711.0770 said ".... The building blocks of the standard model and gravity are fields over a four dimensional base
manifold. ... Relying on the algebraic structure of the exceptional Lie groups, the fermions may also be recast as Lie algebra elements and
included naturally ... the entire ensemble corresponds to a uniquely beautiful Lie group - the largest simple exceptional group, E8. ... The
weights of ... 222 elements - corresponding to the quantum numbers of all gravitational and standard model fields - exactly match 222 roots
out of the 240 of E8. ... The action for everything, [is] chosen by hand to be in agreement with the standard model with gravity included via
the MacDowell-Mansouri technique....".

Jacques Distler in November 2007 on his web blog Musings said "... I ...[Jacques Distler am]... not going to talk about spin-statistics, or the
Coleman-Mandula Theorem ... that could render Garrett's idea a non-starter ... Instead, I will confine myself to a narrow question in group
representation theory. ...

There are two ... noncompact real form[s] of E8 ...

E8(8) [with] Spin(16) as a maximal compact subgroup ..[where]... the 248 [dimensions of E8]... decompose... as 248 = 120 + 128 ...
E8(-24) [with] SU(2) x E7 as a maximal compact subgroup ..[where]... the 248 [dimensions of E8]... decompose... as 248 = (3,1) +
(1,133) + (2,56)

... I ...[Jacques Distler am here]... deliberately not being careful about such factors of Z2 ... for ease of presentation ...

you [Garrett Lisi] state that G is embedded in E8(-24). Now you say it's embedded in Spin(7,1) x Spin(8) ... That's not a subgroup of E8(-24).
It is a subgroup of E8(8). ...".

Garrett Lisi replied "... I [Garrett Lisi] made a mistake in thinking that so(7,1) + so(8) is in the Lie algebra of E IX [ = E8(-24) ] , when in
fact it's in ... [ EVIII = E8(8) ]... Thanks. ...".

Bee (Sabine Hossenfelder) said in November on her blog "... I ...[ Bee have ]... complained ..

about the absence of coupling constants throughout the paper [ hep-th/0711.0770 ] ...
there is no base manifold present whatsoever ...[in]... the elements of the [E8 Lie] algebra ...
he [ Garrett Lisi ] has to choose the action by hand to reproduce the SM ...
for his [ Garrett Lisi's ] theory to work he needs ... the cosmological constant ... to be the size of about the Higgs vev, i.e. roughly 12
orders of magnitude too large

Jacques Distler in November 2007 on his web blog Musings said "... If you want to include the MacDowell-Mansouri Spin(3,1)o, along with
the Standard Model gauge group, in E8, then there is not enough "room" to also include 3 generations of quarks and leptons in the 248. That
was what Lisi was aiming for. And I think we are all agreed that it doesn't work. ...".

So, this paper is written based on Garrett Lisi's ideas in hep-th/0711.0770 with some modifications to satisfy the objections of Jacques Distler
and Bee (Sabine Hossenfelder):

the structure is based on EVII = E8(8) with 248 = 120 + 128
there are calculations of coupling constants (force strengths) as well as particle masses and K-M parameters
the base manifold spacetime is part of E8(8) itself
the Lagrangian for Gravity plus the Standard Model is based on natural structural relations among various parts of E8(8)
the Dark Energy (cosmological constant) : Dark Matter : Ordinary Matter ratio is calculated, with results consistent with WMAP
the second and third generations of fermions are composites of some of the 248 elements of E8 and are not directly related to triality
triality is useful in establishing relations among fermions, the base manifold, and gauge bosons, which relations indicate that the model
satisfies Coleman-Mandula and spin-statistics

For "ease of presentation", sometimes I will be sloppy about such things as signature, distinguishing between Pinors and Spinors, precise
group structure distinctions such as between SU(3)xSU(2)xU(1) and S(U(2)xU(3)) = U(1) x SU(2) x SU(3) / I(2) x I(3), etc. I hope that the
real meanings will be clear from context.
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Any errors in this paper are not Garrett Lisi's fault.

The 248-dim Lie algebra E8 = 120-dim adjoint Spin(16) + 128-dim half-spinor Spin(16)

is the basis of the physics model of Garrett Lisi (whose root vector images are the basis for most of the root vector images here).

Spin(16) is the bivector Lie algebra of the real Clifford algebra Cl(16)

As Ramon Llull showed about 700 years ago in his Wheel A, the 16 basis vectors of Cl(16) (vertices/letters) combine to form 120 bivectors (vertex pair
lines) of Cl(16) which act as the 120 generators of the Lie algebra Spin(16).

The real Clifford algebra 8-periodicity tensor product factorization

Cl(16) = Cl(8) (x) Cl(8)

gives correspondences between 248-dim E8 structure and 256-dim Cl(8) structure, which has graded structure

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Taking the tensor product Cl(8) x Cl(8) to get Cl(16) produces the following 120 Cl(16) bivectors:

28 Spin(8) bivectors of the first Cl(8) in the tensor product
28 Spin(8) bivectors of the second Cl(8) in the tensor product
64 = 8x8 tensor product of the two 8-dim 1-vectors of each the two Cl(8)s

to get the 28+28+64 = 120-dim Cl(16) bivector algebra that produces the 120-dim adjoint of the Lie algebra Spin(16).

The 248-dim Lie algebra E8 = 120-dim adjoint Spin(16) + 128-dim half-spinor Spin(16) is rank 8, and has 240 root
vectors that form the vertices of an 8-dim polytope (the Witting polytope).

112 of the 240 vertices are the root vector polytope of the 120-dim rank 8 Spin(16) Lie algbra.

In terms of the 28 bivectors of the first Cl(8) factor and the 28 bivectors of the second Cl(8) factor and the 64 product-of-vectors, the 112 are:

24 of the 24-cell root vector polytope of the rank-4 Spin(8) of the first Cl(8) (colored magenta on the following diagram)
24 of the 24-cell root vector polytope of the rank 4 Spin(8) of the second Cl(8) (colored cyan on the following diagram)
64 of the 8x8 product-of-vectors (colored blue on the following diagram)
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Note that in the above image some of the 240 E8(8) vertices are projected to the same point:

each of the 2 vertices in the center (with white dots) are points to which 3 vertices are projected, so that each of the 2 circles with a white dot
represents 3 vertices;
each of the 12 vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are points to which 2 vertices are projected, so that each of
the 12 circles with a yellow dot represents 2 vertices.

 

128 of the 240 vertices correspond to a half-spinor representation of the Spin(16) Lie algebra.

The 128 can be seen as the sum 64 + 64 of two 8x8 square-matrices each being 64-dim (colored red and green on the following diagram).

 

Note that in the above image some of the 240 E8(8) vertices are projected to the same point:

each of the 4 vertices in the center (with white dots) are points to which 3 vertices are projected, so that each circle with a white dot represents 3
vertices;
each of the 12 vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are points to which 2 vertices are projected, so that each of
the 12 circles with a yellow dot represents 2 vertices.
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Putting the 112 and 128 together gives the 240 vertices of the E8 root vector polytope

 

Note that in the above image some of the 240 E8(8) vertices are projected to the same point:

each of the 6 vertices in the center (with white dots) are points to which 3 vertices are projected, so that each of the 6 circles with a white dot
represents 3 vertices;
each of the 24 vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are points to which 2 vertices are projected, so that each of
the 24 circles with a yellow dot represents 2 vertices.

Using the color-coding, the 240 root vector vertices of E8 correspond to the graded structure of the 256-dim Cl(8) Clifford algebra as follows:

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 =

= 1 + 8 + (24+4) + (24+4+28) + (32+3+3+32) + (28+4+24) + (24+4) + 8 + 1

 

In the above, the black underlined 4+4 = 8 correspond to the 8 E8 Cartan subalgebra elements that are not represented by root vectors, and the black non-
underlined 1+3+3+1 = 8 correspond to the 8 elements of 256-dim Cl(8) that do not directly correspond elements of 248-dim E8.

 

The 240 root vectors have the following physical interpretations:

The Spin(8) whose root vector diagram is the vertices of the first 24-cell, living in the Cl(8) bivectors
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A stereo view of a 24-cell (the 4th dimension color-coded red-green-blue with green in the middle)

shows that the 4-dim 24-cell has a 3-dim central polytope that is a cuboctahedron

the 12 vertices of which form the root vector polytope of the 16-dim U(2,,2) = U(1) x SU(2,2) , where 15-dim rank 3 SU(2,2) = Conformal Group
Spin(2,4) produces Gravity by the MacDowell-Mansouri mechanism (see Rabindra Mohapatra, Unification and Supersymmetry (2nd edition, Springer-
Verlag 1992), particularly section 14.6).

Since this group structure acts directly on the 8-dim Kaluza-Klein M4 x CP2, it acts on the associative part given by the associative 3-vector PSI of the
dimensional reduction Quaternionic structure

(such as occurs due to dimensional reduction of physical spacetime from 8-dim Octonionic to 4-dim Quaternionic by freezing out (at energies
lower than the Planck/GUT region) a Quaternionic substructure of 8-dim Octonionic vector space)

which is the spatial part of the M4, so that the M4 on which it acts has signature -+++

The U(1) of U(2,2) provides the complex phase of propagators.

 

This gives Gravity similar to the Conformal Gravity of I. E. Segal, and U(1) propagator phase.

The Spin(8) whose root vector diagram is the vertices of the second 24-cell, living in the Cl(8) 6-vectors
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The 28 6-vectors of Cl(8) correspond to a 28-dim rank 4 Spin(8) Lie algebra after introduction of Quaternionic structure into the E8 physics model

(such as occurs due to dimensional reduction of physical spacetime from 8-dim Octonionic to 4-dim Quaternionic by freezing out (at energies
lower than the Planck/GUT region) a Quaternionic substructure of 8-dim Octonionic vector space )

by using the co-associative 4-vector PHI of the chosen Quaternionic structure to map any 6-vector A to a bivector A /\ PHI,

and so mapping the 28 6-vectors onto 28 bivectors that form a 28-dim Lie algebra.

The process is somewhat analagous to using a co-associative 4-vector PHI' in Cl(7) to define a cross-product in 7-dim vector space for vectors
a, b (see F. Reese Harvey, Spinors and Calibrations (Academic 1990)) by

a x b = *((a /\ b) /\ PSI)

 

A stereo view of a 24-cell (the 4th dimension color-coded red-green-blue with green in the middle)

shows that the 4-dim 24-cell has a 3-dim central polytope that is a cuboctahedron

that is the root vector polytope of 15-dim rank 3 Spin(6) = SU(4) that includes 8+1 = 9-dim SU(3)xU(1) = U(3) in the Twistor construction of 6-dim CP3
= SU(4) / U(3)

Projection into a 2-dim space for the root vectors of the rank 2 group SU(3) gives

where the 6 purple vertices form the hexagonal root vector polygon of 8-dim rank 2 SU(3) and the 6 gold vertices correspond to the 6 dimensions of the
CP3 Twistor space.

Introduction of a Quaternionic CP3 Twistor space "... induces a mapping of projective spaces CP3 -> QP1 ...[with]... fibres ... CP1 ..." (see R. O. Wells,
Complex Geometry in Mathematical Physics (Les Presses de l'Universite de Montreal 1982), particularly section 2.6).

Since CP1 = SU(2) / U(1) an introduction of Quaternionic structure into the E8 physics model

(such as occurs due to dimensional reduction of physical spacetime from 8-dim Octonionic to 4-dim Quaternionic by freezing out (at energies
lower than the Planck/GUT region) a Quaternionic substructure of 8-dim Octonionic vector space )

gives weak force SU(2) through QP1 = Sp(2)/ Sp(1)xSp(1) = Spin(5) / SU(2)xSU(2) or, equivalently, through CP3 containing CP2 = SU(3) / U(2) .

Since the U(1) of U(3) = SU(3) x U(1) is Abelian, it does not correspond to a root vector vertex and therefore does not appear in the root vector diagrams.

Since this group structure is produced by a co-associative 4-vector PHI, it acts on the co-associative part of 8-dim Kaluza-Klein M4 x CP2, which is the
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CP2 4-dim Internal Symmetry Space of signature ++++

As described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105, the U(2) = SU(2) x U(1) acts on the CP2 as little group, or local isotropy
group, while the SU(3) acts globally on the CP2 = SU(3) / U(2) = SU(3) / SU(2) x U(1)

 

This gives SU(3) x SU(2) x U(1) of the Standard Model.

The product-of-vectors 64 = 8 x 8

 

With respect to the Cl(8) grading, the first 8 of the 8x8 = 64 is the vector space, and therefore is a natural 8-dim spacetime that after introduction of a
preferred Quaternionic substructure

(such as occurs due to dimensional reduction of physical spacetime from 8-dim Octonionic to 4-dim Quaternionic by freezing out (at energies
lower than the Planck/GUT region) a Quaternionic substructure of 8-dim Octonionic vector space)

becomes a 4-dim plus 4-dim Kaluza-Klein space of the form M4 x CP2 as described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105,

The M4 of signature -+++ contains an associative 3-dim spatial structure, while the CP2 of signature ++++ has a co-associative 4-dim structure.

So, the first 8 of the 8x8 = 64, denoted by 8_v , represents 4+4 = 8-dim M4 x CP2 Kaluza-Klein space, where the compact CP2 is small.

As to the second 8 of the 8_v x 8,

it lives in the 7-vectors of the Cl(8) grading,

and it should represent the 8 Dirac Gammas of the Cl(8) Clifford algebra, so denote it by 8_G so that

 

the 64 = 8_v x 8_G describes the Kaluza-Klein space and its connection to the Dirac Gammas.

 

 

The 128 Spin(16) half-spinors 64 + 64



Garrett Lisi E8 Cl8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/E8GLTSCl8xtnd.html[4/16/18, 1:25:14 AM]

 

The 128 is the 128-dim rank 8 symmetric space E8 / Spin(16) of type EVIII known as Rosenfeld's octo-octonionic projective plane (OxO)P2 (see Arthur
L. Besse, Einstein Manifolds (Springer 1987) and Boris Rosenfeld, Geometry of Lie Groups (Kluwer 1997)).

Since it is a plane (of 2 8x8 octo-octonionic dimensions), it has structure 128 = 64 + 64 = 8x8 + 8x8.

Since it is a half-spinor space (of Spin(16)) its elements are fundamentally fermionic, so

one of the 8 in one of the two 8x8 = 64 should correspond to the 8 first-generation fermion particles (denote it by 8_f+)
one of the 8 in the other of the two 8x8 = 64 should correspond to the 8 first-generation antiparticles (denote it by 8_f-)

As to the second 8 in the 8_f+ x 8 = 64 and the 8_f- x 8 = 64

it should represent the 8 Dirac Gammas of the Cl(8) Clifford algebra, so denote it by 8_G so that :

128 = 64 + 64 and

the 64 = 8_f+ x 8_G describes the 8 first-generation fermion particles ( neutrino; red, blue, green up quarks; red, blue,
green down quarks, electron ) and their connection to the Dirac Gammas

the 64 = 8_f+ x 8_G describes the 8 first-generation fermion anti-particles and their connection to the Dirac Gammas

Note that these fermions are related to the 8-dim +half-spinor and -half-spinor representations of Spin(1,7), the Lorentz group for the 8-dim space of
Cl(8), so that this physics model, based on E8 and Cl(8), satisfies the Coleman-Mandula theorem because, as Steven Weinberg says at pages 382-384
of his book The Quantum Theory of Fields, Vol. III (Cambridge 2000), the important thing about Coleman-Mandula is that fermions in a unified model

must "... transform according to the fundamental spinor representations of the Lorentz group ... or, strictly speaking, of its covering group Spin(d-1,1). ..."
where d is the dimension of spacetime in the model.

Note also that the fermion particles are fundamentally all left-handed, and the fermion antiparticles are fundamentally all right-handed. The other
handednesses are not different fundamental states, but arise dynamically due to special relativity transformations that can switch handedness of particles

that travel at less than light-speed (i.e., that have more than zero rest mass).

Quaternionic Structure

At energies below the Planck/GUT level, the Octonionic structure of the model changes, by freezing out of a preferred Quaternionic substructure, from
Real/Octonionic 8-dim spacetime to Quaternionic -+++ associative 4-dim M4 Physical Spacetime plus Quaternionic +++ co-associative 4-dim CP2 =
SU(3) / SU(2) x U(1) Internal Symmetry Space.

After Quaternionic structure freezes out,
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64 = 8_v x 8_G x 1_Real
64 = 8_f+ x 8_G x 1_Real
64 = 8_f+ x 8_G x 1_Real

transform from 8x8 real matrices to 4x4 Quaternionic matrices

64 = 4_v x 4_G x 4_Quaternion
64 = 4_f+ x 4_G x 4_Quaternion
64 = 4_f+ x 4_G x 4_Quaternion

As can be seen in this chart (from F. Reese Harvey, Spinors and Calibrations (Academic 1990))

 

The 16x16 = 256-dim Cl(8) = Cl(1,7) = M(16,R) = 16x16 Real Matrix Algebra

is transformed into

the 8x8x4 = 256-dim Cl(2,6) = M(8,Q) = 8x8 Quaternionic Matrix Algebra

and

the 8x8 = 64-dim Cl(6) = M(8,R) = 8x8 Real Matrix Algebra

is transformed into

the 4x4x4 = 64-dim Cl(2,4) = M(4,Q) = 4x4 Quaternionic Matrix Algebra

and

the 8-dim Real column vectors 8_v , 8_f+ , 8_f-

become

the 2-Quaternionic-dim (8-Real-dim) column vectors 2_Q_v , 2_Q_f+ , 2_Q_f-

and

the 8-dim Real row vectors 8_G

become

the 2-Quaternionic-dim (8-Real-dim) row vectors 2_Q_G

so that

the relationships among the 64 , 64 , 64 , and Gravity and the Standard Model coming from the D3 Lie algebras of
Spin(2,4) = SU(2,2) and Spin(6) = SU(4) are maintained after introduction of Quaternionic structure.
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Triality

There is a Spin(8)-type Triality among the three 64 things

64 = 8_v x 8_G = 2_Q_v x 2_Q_G of Kaluza-Klein space
64 = 8_f+ x 8_G = 2_Q_f+ x 2_Q_G of first-generation fermion particles
64 = 8+f- x 8_G = 2_Q_f- x 2_Q_G of first-generation antiparticles

The model has:

16 gauge bosons for MacDowell-Mansouri Gravity plus a complex propagator phase and 12 Standard Model gauge bosons, for a total of 28 gauge
bosons (which is also 28 = 8 /\ 8 the number of gauge bosons to be expected from 8-dim vector space)
8 types of fermions (the second and third generations being combinatorial combinations of first-generation fermions.

From the point of view of high-energy 8-dim space, in which gauge boson terms have dimension 1 in the Lagrangian and fermion terms have dimension
7/2 in the Lagrangian, the Triality gives a Subtle Supersymmetry

Total Boson Dimensionality = 28 x 1 = 28 = 8 x 7 / 2 = Total Fermion Lagrangian Dimensionality

 

 

 Lagrangian

The natural Lagrangian for the model is

Integration over 8-dim base manifold from 64

of

MacDowell-Mansouri term from U(2,2)

and

Gauge Boson term from SU(3)xSU(2)xU(1) 

and

Fermion Particle-Antiparticle term from 64 + 64

 

 This differs from conventional Gravity plus Standard Model in three respects:

1 - 8-dim base manifold
2 - no Higgs
3 - 1 generation of fermions

These differences can be reconciled as follows:

Reduction to 4-dim base manifold and Higgs:

The objective is to reduce the integral over the 8-dim Kaluza-Klein M4 x CP2 to an integral over the 4-dim M4.

Since the U(2,2) acts on the M4, there is no problem with it.

Since the CP2 = SU(3) / U(2) has global SU(3) action, the SU(3) can be considered as a local gauge group acting on the M4, so there is no problem with
it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local action on CP2 and then on M4, so the local action of U(2) on CP2
must be integrated out to get the desired U(2) local action directly on M4.

Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and then M4 can be composed to produce a single U(1) local action on
M4, wo there is no problem with it.
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That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the necessity to integrate out the local CP2 action to get something acting
locally directly on M4. This is done by a mechanism due to Meinhard Mayer, The Geometry of Symmetry Breaking in Gauge Theories, Acta Physica
Austriaca, Suppl. XXIII (1981) 477-490 where he says:

"... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical
surviving components of A and F, which we will denote by A and F, respectively, are a one-form and two form on M [M4] with values in H
[SU(2)] ...the remaining components will be subjected to symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on M4
x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the Yang-Mills action on R ...

S_YM = Integral Tr ( F /\ *F )

... We can ... split the curvature F into components along M [M4] (spacetime) and those along directions tangent to G/H [CP2] .

We denote the former components by F_!! and the latter by F_?? , whereas the mixed components (one along M, the other along G/H) will be
denoted by F_!? ... Then the integrand ... becomes

Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )

... The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)] Yang-Mills theory ...

the middle term .. becomes, symbolically, Tr Sum D_! PHI(?) D^! PHI(?) where PHI(?) is the Lie-algebra-valued 0-form corresponding to
the invariance of A with respect tothe vector field ? , in the G/H [CP2] direction ...

the third term ... involves the contraction F_?? of F with two vector fields lying along G/H [CP2] ... we make use of the equation [from
Mayer-Trautman, Acta Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]

2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])

... Thus, the third term ... reduces to what is essentially a Ginzburg-Landau potential in the components of PHI:

Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2

... special cases which were considered show that ...[the equation immediately above]... has indeed the properties required of a
Ginzburg_Landau-Higgs potential, and moreover the relative signs of the quartic and quadratic terms are correct, and only one overall
normalization constant ... is needed. ...".

(see also S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume I, Wiley (1963), especially section II.11)

So,

due to the work of Meinhard Mayer,

dimensional reduction to 4-dim M4 Physcial Spacetime, with respect to the SU(2) gauge group, gives the Higgs
mechanism.

 

As to

3 Generations of Fermions:

At low (where we do experiments) energies a Quaternionic structure freezes out, splitting the 8-dim spacetime into a 4-dim physical spacetime M4 and a
4-dim internal symmetry space CP2.

First generation fermion particles are represented by octonions as follows:

 
  Octonion                  Fermion  
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
 
     e                      electron 
 
     ie                  red  down  quark 
     je                green  down  quark 
     ke                 blue  down  quark 
    
 

First generation fermion antiparticles are represented by octonions in a similiar way.

Second generation fermion particles and antiparticles are represented by pairs of octonions.
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Third generation fermion particles and antiparticles are represented by triples of octonions.

There are no higher generations of fermions than the Third. This can be seen geometrically as a consequence of the fact that if you reduce the original 8-
dimensional spacetime into associative 4-dime M4 physical spacetime and coassociative 4-dim CP2 Internal Symmetry Space then if you look in the
original 8-dimensional spacetime at a fermion (First-generation represented by a single octonion) propagating from one vertex to another there are only 4
possibilities for the same propagation after dimensional reduction:

1 - the origin o and target x vertices are both in the associative 4-dimensional physical spacetime

4-dim Internal Symmetry Space   --------------
   
   
4-dim Physical SpaceTime        ---o------x---
   

in which case the propagation is unchanged, and the fermion remains a FIRST generation fermion represented by a single octonion o

2 - the origin vertex o is in the associative spacetime and the target vertex * in in the Internal Symmetry Space

4-dim Internal Symmetry Space   ----------*---
                                     
   
4-dim Physical SpaceTime        ---o----------

in which case there must be a new link from the original target vertex * in the Internal Symmetry Space to a new target vertex x in the associative
spacetime

4-dim Internal Symmetry Space   ----------*---
   
   
4-dim Physical SpaceTime        ---o------x---
   

and a second octonion can be introduced at the original target vertex in connection with the new link so that the fermion can be regarded after dimensional
reduction as a pair of octonions o and * and therefore as a SECOND generation fermion

3 - the target vertex x is in the associative spacetime and the origin vertex o in in the Internal Symmetry Space

4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ----------x---

in which case there must be a new link to the original origin vertex o in the Internal Symmetry Space from a new origin vertex * in the associative
spacetime

4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ---O------x---

so that a second octonion can be introduced at the new origin vertex O in connection with the new link so that the fermion can be regarded after
dimensional reduction as a pair of octonions o and o and therefore as a SECOND generation fermion

4 - both the origin vertex o and the target vertex * are in the Internal Symmetry Space,

4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        --------------

in which case there must be a new link to the original origin vertex o in the Internal Symmetry Space from a new origin vertex O in the associative
spacetime, and a second new link from the original target vertex * in the Internal Symmetry Space to a new target vertex x in the associative spacetime

   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        ---O------x---

so that a second octonion can be introduced at the new origin vertex O in connection with the first new link, and a third octonion can be introduced at the
original target vertex * in connection with the second new link, so that the fermion can be regarded after dimensional reduction as a triple of octonions O
and o and * and therefore as a THIRD generation fermion.

As there are no more possibilities, there are no more generations, and we have:

First generation fermions correspond to octonions O

Second generation fermions correspond to pairs of octonions O x O

Third generation fermions correspond to triples of octonions O x O x O
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and

we now have a Lagrangian for the model

Integration over 4-dim M4 Physical Spacetime

of

MacDowell-Mansouri term from U(2,2)

and

Gauge Boson term from SU(3)xSU(2)xU(1) 

and

Ginzburg-Landau-Higgs term from SU(2) amd Mayer Mechanism

and

3-Generation Fermion Particle-Antiparticle term

 

that gives conventional Gravity plus Standard Model.

Path integrals give a Quantum theory via the classical Lagrangian set out above.

The Lagrangian set out above is only valid in a (possibly small) neighborhood of spacetime. To get a more global theory, the local Lagrangians must be
patched together. To do that, look at it from a Cl(8) point of view, and consider that, using 8-periodicity of real Clifford algebras, taking tensor products
of factors of Cl(8)

Cl(8) (x) ...(N times tensor product)... (x) Cl(8) = Cl(8N)

allows construction of arbitrarily large real Clifford algebras as composites of lots of local Cl(8) factors.

By taking the completion of the union of all such Cl(8)-based tensor products, you get a generalized Real Hyperfinite II1
von Neumann Algebra factor that describes physics in terms of Algebraic Quantum Field Theory.

 

As to how to combine local Lagrangians in terms of E8, note that there are 7 independent Root Vector Polytopes / Lattices of type E8, denoted E8_1,
E8_2, E8_3, E8_4, E8_5, E8_6, E8_7. Some of them have vertices in commmon, but they are all distinct.

All of the 7 independent Root Vector Polytope Lie algebras E8_i correspond to E8 Lattices consistent with Octonion Multiplication, and the the 7 Lie
algebras / Lattices / Root Vector Polytopes E8_i are related to each other as the 7 Octonion imaginaries i,j,k,e,ie,je,ke , so the copies of E8 might combine
according to the rules of octonion multiplication, globally arranging themselves like integral octonions.

If the 128 Spin(16) half-spinors are put on integral octonion vertices, and the 120-dim adjoint Spin(16) generators on links between integral octonion
vertices, a realistic Spin Foam model might be produced, related to the copies of the 27-dimensional exceptional Jordan algebra contained in each E8.

Such a Spin Foam model might be related to the 26-dim Bosonic String model described in CERN preprint CERN-CDS-EXT-2004-031 in which
fermions come from orbifolding and the 7 independent E8_i are used in constructing D8 branes.

 

 Given the E8 / Cl(8) model and its Lagrangian, how about Physics Calculations ?

Tquark and Higgs
Force Strengths
Particle Masses
Higgs and W Masses
Kobayashi-Maskawa Parameters
Neutrino Masses
Dark Energy : Dark Matter : Ordinary Matter
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Pion Mass
Proton-Neutron Mass Difference
Planck Mass
Monster Neighborhood Symmetry
Inflation, Octonion Non-Unitarity, and Entropy
Angular Momentum, Mass, Magnetic Dipole Moment

 

Tquark = 172-175 GeV and Higgs = 176-188 GeV

Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 describe models with T-quark condensate for Higgs in
8-dimensional Kaluza-Klein spacetime with 4 compact dimensions, like M4 x CP2 of the E8 model, and calculate that

Tquark = 172-175 GeV which is consistent with accepted experimental values
Higgs = 176-188 GeV which is a prediction that might be tested by the LHC

Renormalization running up and down from that point on a plot of Higgs mass v. Tquark mass

shows that the point ( M_H = 176-188 , M_T = 172-175 ) is right on the Triviality Bound curve for as Standard Model with high-energy cut-off at the
Planck energy 10^19 GeV (see hep-ph/0307138 ) and

renormalization runs up to a critical point where the Triviality Bound curve intersects the Vacuum Stability curve around ( M_H = 239 , M_T = 220
) and
renormalization runs down to a point in the stable region around ( ( M_H = 143-160 , M_T = 130-145 )

There is not much data for a T-quark-Higgs state around ( M_H = 239 , M_T = 220 ), but perhaps the LHC might shed light on that.

As to a T-quark-Higgs state around ( M_H = 143-160 , M_T = 130-145 ) , it is not conventionally accepted that there is any evidence for such a state, but
my opinion about data analysis is that there is such evidence. For example, the initial CDF and D0 histograms for semileptonic events

 

both independently show a tall narrow peak (green) in the 130-145 GeV range for the Tquark mass. Since mass calculations used in this E8 model had
been done prior to those histograms, and had predicted a tree-level (about 10% or so accuracy) value of the Tquark mass of about 130 GeV, those
independent CDF and D0 results indicate a probability around 4 sigma for M_T = 130-145 (see an entry on Tommaso Dorigo's blog around 5 September
2007).

In my opinion, recent results from CDF and D0 are still consistent with the existence of a Tquark-Higgs state around ( M_H = 143-160 , M_T = 130-145
), but the consensus view is otherwise. However, I disagree with that consensus, based on how I see exeperimental data, such as:

Dilepton data described by Erich Ward Varnes in Chapter 8 of his 1997 UC Berkeley PhD thesis about D0 data at Fermilab:

"… there are six t-tbar candidate events in the dilepton final states … Three of the events contain three jets, and in these cases the results of the fits using
only the leading two jets and using all combinations of three jets are given …".
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There being only 6 dilepton events in Figure 8.1 of Varnes's PhD thesis

it is reasonable to discuss each of them, so (mass is roughly estimated by me looking at the histograms) here they are:

Run 58796 Event 417 ( e mu ) - 2 jets - 160 GeV
Run 90422 Event 26920 ( e mu ) - 2 jets - 170 GeV
Run 88295 Event 30317 ( e e ) - 2 jets - 135 GeV
Run 84676 Event 12814 ( e mu ) - more than 2 jets - 165 GeV - highest 2 jets - 135 GeV
Run 95653 Event 10822 ( e e ) - more than 2 jets - 180 GeV - highest 2 jets - 170 GeV
Run 84395 Event 15530 ( mu mu ) - more than 2 jets - 200 GeV - highest 2 jets - 165 GeV

In terms of 3 Truth Quark mass states - high around 220 GeV or so - medium around 170 GeV or so - low around 130-145 GeV or so - those look like:

Run 58796 Event 417 ( e mu ) - direct 2-jet decay of medium
Run 90422 Event 26920 ( e mu ) - direct 2-jet decay of medium
Run 88295 Event 30317 ( e e ) - direct 2-jet decay of low
Run 84676 Event 12814 ( e mu ) - decay of medium to low then 2-jet decay of low
Run 95653 Event 10822 ( e e ) - direct 2-jet decay of medium with small background other jet
Run 84395 Event 15530 ( mu mu ) - decay of high to medium then 2-jet decay of medium

This, and other more recent experimental subtleties ( see for example www.tony5m17h.net/ and other pages on my web site there ), reinforce my view:

In my opinion, recent results from CDF and D0 are still consistent with the existence of a Tquark-Higgs state around ( M_H = 143-160 , M_T = 130-145
), but the consensus view is otherwise.

 More details can be found on my web site at www.valdostamuseum.org/hamsmith/

 

Force Strengths

The model Lagrangian (just looking at spacetime and gauge bosons and ignoring spinor fermions etc) is the integral over spacetime of gauge boson terms,
so THE FORCE STRENGTH IS MADE UP OF TWO PARTS:

the relevant spacetime manifold of gauge group global action
the relevant symmetric space manifold of gauge group local action.

Ignoring for this exposition details about the 4-dim internal symmetry space, and ignoring conformal stuff (Higgs etc), the 4-dim spacetime Lagrangian
gauge boson term is the integral over spacetime as seen by gauge boson acting globally of the gauge force term of the gauge boson acting locally for the
gauge bosons of each of the four forces:

U(1) for electromagnetism
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SU(2) for weak force
SU(3) for color force
Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the MacDowell-Mansouri mechanism.

In the conventional Lagrangian picture, for each gauge force the gauge boson force term contains the force strength, which in Feynman's picture is the
probability to emit a gauge boson, in either an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form. Either way, the conventional
picture is that the force strength g is an ad hoc inclusion.

What I am doing is to construct the integral such that the force strength emerges naturally from the geometry of each gauge force.

To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime AS IT IS SEEN BY THAT GAUGE BOSON, that is, in terms of the symmetric
space with GLOBAL symmetry of the gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2
the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4.

2 - make the gauge boson force term have the volume of the Shilov boundary corresponding to the symmetric space with LOCAL symmetry of the gauge
boson. The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5
for Spin(5) Shilov = RP^1xS^4

The result is (ignoring technicalities for exposition) the geometric factor for force strength calculation.

GLOBAL: Each gauge group is the global symmetry of a symmetric space

S1 for U(1)
S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)
S4 = Spin(5)/Spin(4) for Spin(5)

LOCAL: Each gauge group is the local symmetry of a symmetric space

U(1) for itself
SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)
Spin(5) for Spin(7) / Spin(5)xU(1)

The nontrivial local symmetry symmetric spaces correspond to bounded complex domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5

The nontrivial bounded complex domains have Shilov boundaries

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4

GLOBAL AND LOCAL TOGETHER: Very roughly think of the force strength as

the integral over the global symmetry space of
the physical (ie Shilov Boundary) volume=strength of the force.

That is (again very roughly and intuitively): the geometric strength of the force is given by the product of

the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some normalizations etc that are described in more detail here below ), you see that roughly:

Volume product for gravity is the largest volume

so since (as Feynman says) force strength = probability to emit a gauge boson means that the highest force strength or probability should be 1

I normalize the gravity Volume product to be 1, and get results roughly ( for example, the fine structrure constant calculation gives 1/137.03608 but is
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rounded off here as 1/137 ):

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4
Volume product for electromagnetism = 1/137

 

There are two further main components of a force strength:

1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
2 - renormalization running (important for color force).

CONSIDER MASSIVE GAUGE BOSONS: I consider gravity to be carried by virtual Planck-mass black holes, so that the geometric strength of gravity
should be reduced by 1/Mp^2 and I consider the weak force to be carried by weak bosons, so that the geometric strength of gravity should be reduced by
1/MW^2 That gives the result:

gravity strength = G (Newton's G)
color strength = 2/3
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

FINALLY, CONSIDER RENORMALIZATION RUNNING FOR THE COLOR FORCE: That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

 

The use of compact volumes is itself a calculational device, because it would be more nearly correct, instead of

the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force

to use

the integral over the hyperbolic spacetime global symmetry space of
the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized to 1, the only thing that matters is RATIOS, and the compact
volumes (finite and easy to look up in the book by Hua) have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric objects are themselves also calculational devices, and

that it would be even more nearly correct to do the calculations with respect to a discrete generalized hyperdiamond Feynman checkerboard.

 

Some of this material was written in connection with email discussion with Ark Jadczyk. More details can be found on my web site at
www.valdostamuseum.org/hamsmith/

 

Carlos Castro and others have also done substantial work on similar geometric approaches ( motivated at least in part by earlier work by Armand Wyler )
to calculating force strengths. See references at

www.valdostamuseum.org/hamsmith/wfKaluzaKlein.html

Here are more details about the force strength calculations:

The force strength of a given force is
 
alphaforce = (1 / Mforce^2 \) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 
where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target

http://www.valdostamuseum.org/hamsmith/wfKaluzaKlein.html
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Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
 
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the
target vertex).
 
   
   
The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian             Type       mforce     Qforce 
Group       Symmetric              of 
              Space               Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5          4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3          2       RP^1xS^2 
 
U(1)           -                   -            1         - 
 
   
 

The geometric volumes needed for the calculations are mostly taken from the book Harmonic Analysis of Functions of Several Complex Variables in the
Classical Domains (AMS 1963, Moskva 1959, Science Press Peking 1958) by L. K. Hua [with unit radius scale].

Note ( thanks to Carlos Castro for noticing this ) that the volume lisrted for S5 is for a squashed S5, a Shilov boundary of the complex domain
corresponding to the symmetric space SU(4) / SU(3) x U(1).

Note ( thanks again to Carlos Castro for noticing this ) also that the volume listed for CP2 is unconventional, but physically justified by noting that S4 and
CP2 can be seen as having the same physical volume, with the only difference being structure at infinity.

Note also that

Force       M      Vol(M)
 
gravity    S^4    8pi^2/3 - S^4 is 4-dimensional 

color      CP^2   8pi^2/3 - CP^2 is 4-dimensional

 
weak   S^2 x S^2  2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                            4-dim S^2 x S^2 =
                            = topological boundary of 6-dim 2-polyball 
                     Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 
                            = 2-dim surface frame of 4-dim S^2 x S^

e-mag      T^4    4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 
                            4-dim T^4 = S^1 x S^1 x S^1 x S^1 =
                            = topological boundary of 8-dim 4-polydisk
                     Shilov Boundary of 8-dim 4-polydisk = 
                            = S^1 + S^1 + S^1 + S^1 = 
                            = 1-dim wire frame of 4-dim T^4

Also note that for U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not apply and are set equal to 1, and from
another point of view, the link manifold to the target vertex is trivial for the abelian neutral U(1) photons of Electromagnetism, so we take QE and DE to
be equal to unity.

 
Force       M      Vol(M)         Q        Vol(Q)     D       Vol(D) 
 
gravity    S^4    8pi^2/3     RP^1xS^4    8pi^3/3    IV5     pi^5/2^4 5! 
 
color      CP^2   8pi^2/3        S^5       4pi^3   B^6(ball)  pi^3/6 
 
weak    S^2xS^2    2x4pi     RP^1xS^2      4pi^2     IV3      pi^3/24 
 
e-mag      T^4     4x2pi          -           -       -         - 
 
 



Garrett Lisi E8 Cl8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/E8GLTSCl8xtnd.html[4/16/18, 1:25:14 AM]

 
Using these numbers, the results of the
calculations are the relative force strengths
at the characteristic energy level of the
generalized Bohr radius of each force:
 
 
 
Gauge     Force    Characteristic     Geometric       Total 
Group                 Energy            Force         Force 
                                       Strength      Strength 
 
Spin(5)  gravity   approx 10^19 GeV       1         GGmproton^2 
                                                 approx 5 x 10^-39 
 
SU(3)     color    approx 245 MeV      0.6286         0.6286 
 
SU(2)      weak    approx 100 GeV      0.2535        GWmproton^2 
                                                 approx 1.05 x 10^-5 
 
U(1)      e-mag     approx 4 KeV     1/137.03608    1/137.03608 
    
 
 
The force strengths are given at the characteristic
energy levels of their forces, because the force
strengths run with changing energy levels.
 
The effect is particularly pronounced with the color
force.
 
 
The color force strength was calculated using a simple 
perturbative QCD renormalization group equation
at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
Taking other effects, such as Nonperturbative QCD,
into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 

Fermion Particle Masses

 

The E8 model Lagrangian (for this message just looking at spacetime and spinor fermions and ignoring gauge bosons etc) has

an Integral over 8-dim spacetime of a spinor fermion particle and antiparticle term,

in which first-generation fermion particles correspond to octonion basis elements

1 to e-neutrino
i to red up quark
j to green up quark
k to blue up quark
e to electron
ie to red down quark
je to green down quark
ke to blue down quark

and first-generation fermion antiparticles correspond to octonion basis elements

1 to e-antineutrino
i to red up antiquark
j to green up antiquark
k to blue up antiquark
e to positron
ie to red down antiquark
je to green down antiquark
ke to blue down antiquark

At low (where we do experiments) energies a specific quaternionic submanifold freezes out, splitting the 8-dim spacetime into a 4-dim M4 physical
spacetime plus a 4-dim CP2 internal symmetry space and creating second and third generation fermions that live (at least in part) in the 4-dim CP2
internal symmetry space and correspond respectively to pairs and triples of octonion basis elements.
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Ignoring for this exposition details about the 4-dim CP2 internal symmetry space, and ignoring conformal stuff (Higgs etc), and considering for now only
first generation fermions, the 4-dim spacetime Lagrangian spinor fermion part is:

integral over spacetime of
spinor fermion particle and antiparticle term

 

In the conventional picture, the spinor fermion term is of the form m S S* where m is the fermion mass and S and S* represent the given fermion.
Although the mass m is derived from the Higgs mechanism, the Higgs coupling constants are, in the conventional picture, ad hoc parameters, so that
effectively the mass term is, in the conventional picuture, an ad hoc inclusion.

What I am doing is to NOT put in the mass m as an ad hoc Higgs coupling value,

but to construct the integral such that the mass m emerges naturally from the geometry of the spinor fermions.

To do that, make the spinor fermion mass term have the volume of the Shilov boundary corresponding to the symmetric space with LOCAL symmetry of
the Spin(8) gauge group with respect to which the first generation spinor fermions can be seen as +half-spinor and -half-spinor spaces.

Note that due to triality, Spin(8) can act on those 8-dimensional half-spinor spaces similarly to the way it acts on 8-dimensional vector spacetime prior to
dimensional reduction.

Then, take the the spinor fermion volume to be the Shilov boundary corresponding to the same symmetric space on which Spin(8) acts as a local gauge
group that is used to construct 8-dimensional vector spacetime:

the symmetric space Spin(10) / Spin(8)xU(1) corresponds to a bounded domain of type IV8 whose Shilov boundary is RP^1 x S^7

Since all the first generation fermions see the spacetime over which the integral is taken in the same way ( unlike what happens for the force strength
calculation ), the only geometric volume factor relevant for calculating first generation fermion mass ratios is in the spinor fermion volume term.

Since the physcally observed fermions in this model correspond to Kerr-Newman Black Holes, the quark mass in this model is a constituent mass.

Consider a first-generation massive lepton (or antilepton, i.e., electron or positron). For definiteness, consider an electron E (a similar line of reasoning
applies to the positron).

Gluon interactions do not affect the colorless electron ( E )
By weak boson interactions or decay, an electron ( E ) can only be taken into itself or a massless ( at tree level ) neutrino.
As the lightest massive first-generation fermion, the electron cannot decay into a quark.

Since the electron cannot be related to any other massive Dirac fermion, its volume V(electron) is taken to be 1.

Consider a first-generation quark (or antiquark). For definiteness, consider a red down quark I (a similar line of reasoning applies to the others of the first
generation).

By gluon interactions, the red quark ( I ) can be interchanged with the blue and green down quarks ( J and K ).
By weak boson interactions, it can be taken into the red, blue, and green up quarks ( i, j, and k ).
Given the up and down quarks, pions can be formed from quark-antiquark pairs, and the pions can decay to produce electrons ( E ) and neutrinos (
1 ).

Therefore first-generation quarks or antiquarks can by gluons, weak bosons, or decay occupy the entire volume of the Shilov boundary RP1 x S7, which
volume is pi^5 / 3, so its volume V(quark) is taken to be pi^5 / 3.

Consider graviton interactions with first-generation fermions.

MacDowell-Mansouri gravitation comes from 10 Spin(5) gauge bosons, 8 of which are charged (carrying color or electric charge).

2 of the charged Spin(5) gravitons carry electric charge. However, even though the electron carries electric charge, the electric charge carrying Spin(5)
gravitons can only change the electron into a ( tree-level ) massless neutrino, so the Spin(5) gravitons do not enhance the electron volume factor, which
remains

electron volume (taking gravitons into account) = V(electron) = 1

6 of the charged Spin(5) gravitons carry color charge, and their action on quarks (which carry color charge) multiplies the quark volume V(quark) by 6,
giving

quark gravity-enhanced volume = 6 x V(quark) = 6 pi^5 / 3 = 2 pi^5

The 2 Spin(5) gravitons carrying electric charge only cannot change quarks into leptons, so they do not enhance the quark volume factor, so we have
(where md is down quark mass, mu is up quark mass, and me is electron mass)

md / me = mu / me = 2 pi^5 / 1 = 2 pi^5 = 612.03937
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The proton mass is calculated as the sum of the constituent masses of its constituent quarks

mproton = mu + mu + md = 938.25 MeV

which is close to the experimental value of 938.27 MeV.

In the first generation, each quark corresponds to a single octonion basis element and the up and down quark constituent masses are the same:

First Generation - 8 singletons - mu / md = 1

Down - corresponds to 1 singleton - constituent mass 312 MeV
Up - corresponds to 1 singleton - constituent mass 312 MeV

 

Second and third generation calculations are generally more complicated ( some details are given here below ) with combinatorics indicating that in higher
generations the up-type quarks are heavier than the down-type quarks. The third generation case, in which the fermions correspond to triples of octonions,
is simple enough to be used in this expository overview as an illustration of the combinatoric effect:

Third Generation

8^3 = 512 triples

mt / mb = 483 / 21 = 161 / 7 = 23

down-type (Beauty) - corresponds to 21 triples -tree-level constituent mass 5.65 GeV
up-type (Truth) - corresponds to 483 triples - tree-level constituent mass 130 GeV

 

Here is a summary of the results of calculations of tree-level fermion masses (quark masses are constituent masses):

Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 at tree-level ( first order corrected masses are given HERE )
Me = 0.5110 MeV
Md = Mu = 312.8 MeV
Mmu = 104.8 MeV
Ms = 625 MeV
Mc = 2.09 GeV
Mtau = 1.88 GeV
Mb = 5.63 GeV
Mt = 130 GeV

 

The use of compact volumes is itself a calculational device, because it would be more nearly correct, instead of

the integral over the compact global symmetry space of
the compact physical (ie Shilov Boundary) volume=strength of the force

to use

the integral over the hyperbolic spacetime global symmetry space of
the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be normalized to 1, the only thing that matters is RATIOS, and the compact
volumes (finite and easy to look up in the book by Hua) have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric objects are themselves also calculational devices, and

that it would be even more nearly correct to do the calculations with respect to a discrete generalized hyperdiamond Feynman checkerboard. 

 

Some of this material was written in connection with email discussion with Ark Jadczyk. More details can be found on my web site at
www.valdostamuseum.org/hamsmith/

 

Here are more details about the fermion mass calculations:

Fermion masses are calculated as a product of four factors: V(Qfermion) x N(Graviton) x N(octonion) x Sym
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V(Qfermion) is the volume of the part of the half-spinor fermion particle manifold S^7 x RP^1 that is related to the fermion particle by photon,
weak boson, and gluon interactions.
N(Graviton) is the number of types of Spin(0,5) graviton related to the fermion. The 10 gravitons correspond to the 10 infinitesimal generators of
Spin(0,5) = Sp(2). 2 of them are in the Cartan subalgebra. 6 of them carry color charge, and may therefore be considered as corresponding to quarks.
The remaining 2 carry no color charge, but may carry electric charge and so may be considered as corresponding to electrons. One graviton takes
the electron into itself, and the other can only take the first-generation electron into the massless electron neutrino. Therefore only one graviton
should correspond to the mass of the first-generation electron. The graviton number ratio of the down quark to the first-generation electron is
therefore 6/1 = 6.
N(octonion) is an octonion number factor relating up-type quark masses to down-type quark masses in each generation.
Sym is an internal symmetry factor, relating 2nd and 3rd generation massive leptons to first generation fermions. It is not used in first-generation
calculations.

The ratio of the down quark constituent mass to the electron mass is then calculated as follows:

Consider the electron, e. By photon, weak boson, and gluon interactions, e can only be taken into 1, the massless neutrino. The electron and
neutrino, or their antiparticles, cannot be combined to produce any of the massive up or down quarks. The neutrino, being massless at tree
level, does not add anything to the mass formula for the electron. Since the electron cannot be related to any other massive Dirac fermion, its
volume V(Qelectron) is taken to be 1.

Next consider a red down quark ie. By gluon interactions, ie can be taken into je and ke, the blue and green down quarks. By also using weak
boson interactions, it can be taken into i, j, and k, the red, blue, and green up quarks.

Given the up and down quarks, pions can be formed from quark-antiquark pairs, and the pions can decay to produce electrons and neutrinos.

Therefore the red down quark (similarly, any down quark) is related to any part of S^7 x RP^1, the compact manifold corresponding to { 1, i,
j, k, ie, ie, ke, e } and therefore a down quark should have a spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.

The ratio of the down quark spinor manifold volume factor tothe electron spinor manifold volume factor is just

 V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.

Since the first generation graviton factor is 6,

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k, which are the octonion transforms under e of ie, je, and ke of the down quarks, the up quarks and down quarks
have the same constituent mass

mu = md.

Antiparticles have the same mass as the corresponding particles.

Since the model only gives ratios of massses, the mass scale is fixed so that the electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV,

and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:

Sigmaf1 = 1.877 GeV

As the proton mass is taken to be the sum of the constituent masses of its constituent quarks

 mproton = mu + mu + md = 938.25 MeV

The theoretical calculation is close to the experimental value of 938.27 MeV.

 

The third generation fermion particles correspond to triples of octonions. There are 8^3 = 512 such triples.

The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and e correspond

to the tauon:

{ e ,e, e }
{ e, e, 1 }
{ e, 1, e }
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{ 1, e, e }
{ 1, 1, e }
{ 1, e, 1 }
{ e, 1, 1 }

The symmetry of the 7 tauon triples is the same as the symmetry of the 3 down quarks, the 3 up quarks, and the electron, so the tauon mass should be the
same as the sum of the masses of the first generation massive fermion particles. Therefore the tauon mass is calculated at tree level as 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum of first generation fermion masses, all of which are valid at the energy level of about 1 GeV.

However, as the Tauon mass is about 2 GeV, the effective Tauon mass should be renormalized from the energy level of 1 GeV (where the mass is 1.88
GeV) to the energy level of 2 GeV. Such a renormalization should reduce the mass. If the renormalization reduction were about 5 percent,

the effective Tauon mass at 2 GeV would be about 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a Tauon mass of 1.777 GeV.

Note that all triples corresponding to the tau and the tau-neutrino are colorless.

The beauty quark corresponds to 21 triples.

They are triples of the same form as the 7 tauon triples, but for 1 and ie, 1 and je, and 1 and ke, which correspond to the red, green, and blue beauty
quarks, respectively.

The seven triples of the red beauty quark correspond to the seven triples of the tauon, except that the beauty quark interacts with 6 Spin(0,5) gravitons
while the tauon interacts with only two.

The beauty quark constituent mass should be the tauon mass times the third generation graviton factor 6/2 = 3, so the B-quark mass is

 mb = 5.63111 GeV.

The calculated Beauty Quark mass of 5.63 GeV is a consitituent mass, that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Beauty Quark mass of 5.63 GeV corresponds to a conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a lattice gauge theory Beauty Quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass if the color force strength constant alpha_s is known. The conventional value of alpha_s at about 5
GeV is about 0.22. Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV gives an MSbar 1-loop Beauty Quark mass of 4.6 GeV, and

an MSbar 1,2-loop Beauty Quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, the MSbar mass decreases by about 1.3 GeV, giving an expected MSbar mass of about 3.0 GeV at 90
GeV.

DELPHI at LEP has observed the Beauty Quark and found a 90 GeV MSbar Beauty Quark mass of about 2.67 GeV, with error bars +/- 0.25 (stat) +/-
0.34 (frag) +/- 0.27 (theo).

Note that the theoretical model calculated mass of 5.63 GeV corresponds to a pole mass of 5.32 GeV, which is somewhat higher than the conventional
value of 5.0 GeV. However, the theoretical model calculated value of the color force strength constant alpha_s at about 5 GeV is about 0.166, while the
conventional value of the color force strength constant alpha_s at about 5 GeV is about 0.216, and the theoretical model calculated value of the color force
strength constant alpha_s at about 90 GeV is about 0.106, while the conventional value of the color force strength constant alpha_s at about 90 GeV is
about 0.118.

The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that is about 6 percent higher than the conventional Beauty Quark pole mass
(5.0 GeV), and a color force strength alpha_s at 5 GeV (0.166) such that 1 + alpha_s = 1.166 is about 4 percent lower than the conventional value of 1 +
alpha_s = 1.216 at 5 GeV.

Note particularly that triples of the type { 1, ie, je } , { ie, je, ke }, etc., do not correspond to the beauty quark, but to the truth quark.

 

The truth quark corresponds to the remaining 483 triples, so the constituent mass of the red truth quark is 161/7 = 23 times the red beauty quark mass, and
the red T-quark mass is

mt = 129.5155 GeV

The blue and green truth quarks are defined similarly.

 

All other masses than the electron mass (which is the basis of the assumption of the value of the Higgs scalar field vacuum expectation value v = 252.514
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GeV), including the Higgs scalar mass and Truth quark mass, are calculated (not assumed) masses in the E8 model.

These results when added up give a total mass of third generation fermion particles:

 Sigmaf3 = 1,629 GeV

 

The second generation fermion particles correspond to pairs of octonions.

There are 8^2 = 64 such pairs. The pair { 1,1 } corresponds to the mu-neutrino. The pairs { 1, e }, { e, 1 }, and { e, e } correspond to the muon.

Compare the symmetries of the muon pairs to the symmetries of the first generation fermion particles.

The pair { e, e } should correspond to the e electron.

The other two muon pairs have a symmetry group S2, which is 1/3 the size of the color symmetry group S3 which gives the up and down quarks their
mass of 312.75 MeV.

Therefore the mass of the muon should be the sum of

the { e, e } electron mass and
the { 1, e }, { e, 1 } symmetry mass, which is 1/3 of the up or down quark mass.

 

Therefore, mmu = 104.76 MeV .

According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass is about 105.66 MeV.

Note that all pairs corresponding to the muon and the mu-neutrino are colorless.

The red, blue and green strange quark each corresponds to the 3 pairs involving 1 and ie, je, or ke.

The red strange quark is defined as the three pairs 1 and i, because i is the red down quark.Its mass should be the sum of two parts:

the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV, times the graviton factor.

Unlike the first generation situation, massive second and third generation leptons can be taken, by both of the colorless gravitons that may carry electric
charge, into massive particles. Therefore the graviton factor for the second and third generations is 6/2 = 3.

Therefore the symmetry part of the muon mass times the graviton factor 3 is 312.75 MeV, and the red strange quark constituent mass is

ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the three pairs involving j, the green strange quarks correspond to the three pairs involving k, and their masses are
determined similarly.

The charm quark corresponds to the other 51 pairs. Therefore, the mass of the red charm quark should be the sum of two parts:

the { i, i }, red up quark mass, 312.75 MeV; and
the product of the symmetry part of the strange quark mass, 312.75 MeV, and the charm to strange octonion number factor 51/9, which product is
1,772.25 MeV.

Therefore the red charm quark constituent mass is

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are defined similarly, and their masses are calculated similarly.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass, that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the Charm Quark pole mass from 1.2 to 1.9 GeV.

The pole mass can be converted to an MSbar mass if the color force strength constant alpha_s is known. The conventional value of alpha_s at about 2
GeV is about 0.39, which is somewhat lower than the teoretical model value. Using alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV gives an MSbar 1-
loop mass of 1.6 GeV, evaluated at about 2 GeV.

These results when added up give a total mass of second generation fermion particles:



Garrett Lisi E8 Cl8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/E8GLTSCl8xtnd.html[4/16/18, 1:25:14 AM]

Sigmaf2 = 32.9 GeV

 

Higgs and W-boson Masses

As with forces strengths, the calculations produce ratios of masses, so that only one mass need be chosen to set the mass scale.

In the E8 model, the value of the fundamental mass scale vacuum expectation value v = <PHI> of the Higgs scalar field is set to be the sum of the
physical masses of the weak bosons, W+, W-, and Z0,

whose tree-level masses will then be shown by ratio calculations to be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively,

and so that the electron mass will then be 0.5110 MeV.

The relationship between the Higgs mass and v is given by the Ginzburg-Landau term from the Mayer Mechanism as

(1/4) Tr ( [ PHI , PHI ] - PHI )^2

or, in the notation of hep-ph/9806009 by Guang-jiong Ni

(1/4!) lambda PHI^4 - (1/2) sigma PHI^2

where the Higgs mass M_H = sqrt( 2 sigma )

Ni says: "... the invariant meaning of the constant lambda in the Lagrangian is not the coupling constant, the latter will change after quantization ... The
invariant meaning of lambda is nothing but the ratio of two mass scales:

lambda = 3 ( M_H / PHI )^2

which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming at tree-level that lambda = 1 ( a value consistent with the Higgs Tquark condensate model of Michio Hashimoto,
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ), we have, at tree-level

M_H^2 / v^2 = 1 / 3

In the E8 model, the fundamental mass scale vacuum expectation value v of the Higgs scalar field is the fundamental mass parameter that is to be set to
define all other masses by the mass ratio formulas of the model and

v is set to be 252.514 GeV

 so that

M_H = v /sqrt(3) = 145.789 GeV

 

To get W-boson masses, denote the 3 SU(2) high-energy weak bosons (massless at energies higher than the electroweak unification) by W+, W-, and
W0, corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, so that the total mass of the triplet { W+, W-, W0 } at the
electroweak unification is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar, which carries the Higgs mechanism by which the W0 becomes the physical Z0, so that
the total mass of the triplet { W+, W-, Z0 } is equal to the vacuum expectation value v of the Higgs scalar field, v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ?

First, look at the triplet { W+, W-, W0 } which can be represented by the 3-sphere S^3. The Hopf fibration of S^3 as

S^1 --> S^3 --> S^2

gives a decomposition of the W bosons into the neutral W0 corresponding to S^1 and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 should be the volume ratio of the S^2 in S^3 to the S^1 in S3.

The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ).
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
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The ratio of the sum of the W+ and W- masses to the W0 mass should then be

(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, the total mass of a T - Tbar pair, and the charged weak bosons have equal mass, we
have

 M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.

 

The charged W+/- neutrino-electron interchange must be symmetric with the electron-neutrino interchange, so that the absence of right-handed neutrino
particles requires that the charged W+/- SU(2) weak bosons act only on left-handed electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, so that the charged W+/- SU(2) weak bosons act only on left-handed
fermion particles of all types.

The neutral W0 weak boson does not interchange Weyl neutrinos with Dirac fermions, and so is not restricted to left-handed fermions, but also has a
component that acts on both types of fermions, both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak bosons by custodial SU(2) symmetry, so that the left-handed component of
the neutral W0 must be equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-, there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction is proportional to (M_W+/-^2 / M_W0^2) acting on left-handed fermions and

(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 and denoted by K,

and if the strength of the W+/- charged weak force (and of the custodial SU(2) symmetry) is denoted by T,

then the W0 neutral weak interaction can be written as W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force

and as W0LR with respect to the parity conserving U(1) electromagnetic force of the U(1) subgroup of SU(2), the W0 mass mW0 has two components:

the parity violating SU(2) part mW0L that is equal to M_W+/-

the parity conserving part M_W0LR that acts like a heavy photon.

As M_W0 = 98.379 GeV = M_W0L + M_W0LR, and as M_W0L = M_W+/- = 80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1) electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated above using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt(
2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 was calculated above using the volume V(S^2) of an S^2 \subset R^3,
normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a 4-dimensional spacetime with global structure of the 4-torus T^4
made up of four S^1 1-spheres,

while the SU(2) weak force strength alphaW = w^2 was calculated above using two 2-spheres S^2 x S^2, each of which contains one 1-sphere of the
*alphaE force.

Therefore

*alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),
*e = e / (4th root of 6) = e / 1.565 ,

and the mass mW0LR must be reduced to an effective value M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV for the *alphaE force to act
like an electromagnetic force in the E8 model:

*e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,

where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct E8 model values for weak boson masses and the Weinberg angle theta_w are:
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M_W+ = M_W- = 80.326 GeV;

M_Z0 = 80.326 + 11.536 = 91.862 GeV;

Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree-level values somewhat.

 

 

Kobayashi-Maskawa Parameters

 

The Kobayashi-Maskawa parameters are determined in terms of the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions, denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses only) is that all fermions are in the same spinor representation of
Spin(8), and the Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to calculate Kobayashi-Maskawa parameters:

phase angle d13 = 1 radian ( unit length on a phase circumference )
sin(alpha) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 0.222198
sin(beta) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2]) = 0.004608
sin(*gamma) = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2])
sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the second generation and not all the way to the first generation, so that the
end product of an s23 transition has a greater available energy than s12 or s13 transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the relevant KM entry and the width of an s23 transition has greater
available energy than the s12 or s13 transitions by a factor of Smf2 / Smf1

the effective magnitude of the s23 terms in the KM entries is increased by the factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be represented as the product of the following three 3x3 matrices:

 

      1                   0                    0
 
      0                cos(gamma)          sin(gamma)
 
      0               -sin(gamma)          cos(gamma)

 

  cos(beta)                 0           sin(beta)exp(-i d13)
 
      0                     1                  0
 
 -sin(beta)exp(i d13)       0              cos(beta)

 

  cos(alpha)            sin(alpha)             0
 
 -sin(alpha)            cos(alpha)             0
 
      0                     0                  1

 

The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak boson processes, are:

        d                     s                     b
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u     0.975                 0.222                 0.00249 -0.00388i
 
c    -0.222 -0.000161i      0.974 -0.0000365i     0.0423
 
t     0.00698 -0.00378i    -0.0418 -0.00086i      0.999

 

The matrix is labelled by either (u c t) input and (d s b) output, or, as above, (d s b) input and (u c t) output.

 

For Z0 neutral weak boson processes, which are suppressed by the GIM mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

        d                     s                     b
 
d'    0.975                 0.222                 0.00249 -0.00388i
 
s'   -0.222 -0.000161i      0.974 -0.0000365i     0.0423
 
b'    0.00698 -0.00378i    -0.0418 -0.00086i      0.999
 

 

Since neutrinos of all three generations are massless at tree level, the lepton sector has no tree-level K-M mixing.

According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of Particle Physics:

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three generations, the 90% confidence limits on the
magnitude of the elements of the complete matrix are

        d                     s                     b
 
u     0.9741 to 0.9756      0.219 to 0.226        0.00425 to 0.0048
 
c     0.219 to 0.226        0.9732 to 0.9748      0.038 to 0.044
 
t     0.004 to 0.014        0.037 to 0.044        0.9990 to 0.9993

... The constraints of unitarity connect different elements, so choosing a specific value for one element restricts the range of others. ... The phase d13 lies
in the range 0 < d13 < 2 pi, with non-zero values generally breaking CP invariance for the weak interactions. ... Using tree-level processes as constraints
only, the matrix elements ...[ of the 90% confidence limit shown above ]... correspond to values of the sines of the angles of s12 = 0.2229 +/- 0.0022, s23
= 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use the loop-level processes discussed below as additional constraints, the sines of the angles
remain unaffected, and the CKM phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle ... is restricted to d13 = ( 1.02 +/- 0.22 )
radians = 59 +/- 13 degrees. ... CP-violating amplitudes or differences of rates are all proportional to the product of CKM factors ... s12 s13 s23 c12
c13^2 c23 sind13. This is just twice the area of the unitarity triangle. ... All processes can be quantitatively understood by one value of the CKM phase
d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit is consistent with the value from the CP-asymmetry measurements of 26
+/- 4 degrees. The invariant measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ... From a combined fit using the direct measurements, B mixing,
epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 +/- 0.0004 ... Constraints... on the position of the apex of the unitarity
triangle following from | Vub | , B mixing, epsilon, and sin2beta. ...".

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the Kobayashi-Maskawa (KM) phase ... The study
of CP violation is, at last, experiment driven. ... The CKM matrix provides a consistent picture of all the measured flavor and CP violating processes. ...
There is no signal of new flavor physics. ... Very likely, the KM mechanism is the dominant source of CP violation in flavor changing processes. ... The
result is consistent with the SM predictions. ...".

 

Neutrino Masses

Consider the three generations of neutrinos:

nu_e (electron neutrino);
nu_m (muon neutrino);
nu_t (tauon neutrino)

and three neutrino mass states: nu_1 ; nu_2 : nu_3

and the division of 8-dimensional spacetime into

4-dimensional physical M4 Minkowski spacetime
plus 4-dimensional CP2 internal symmetry space.
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The lightest mass state nu_1 corresponds to a neutrino whose propagation begins and ends in physical Minkowski spacetime, lying entirely therein.
According to the E8 model, the mass of nu_1 is zero at tree-level and it picks up no first-order correction while propagating entirely through physical
Minkowski spacetime, so the first-order corrected mass of nu_1 is zero.

Since only two of the three neutrinos have first-order mass, and since in the E8 model theneutrinos are not Majorana particles, there is no neutrino CP-
violation or phase at first order.

 Consider the neutrino mixing matrix

         nu_1      nu_2      nu_3
 
nu_e      Ue1       Ue2       Ue3
 
nu_m      Um1       Um2       Um3
 
nu_t      Ut1       Ut2       Ut3

 

 Assume the simplest mixing scheme with a massless nu_1 andnu_3 with no nu_e component so that Ue3 = 0

or, in conventional notation, mixing angle theta_13 = 0 = sin(theta_13) and cos(theta_13) = 1.

Then we have (as described in the 2004 Particle Data Book):

                    nu_1                           nu_2                        nu_3
 
nu_e            cos(theta_12)                   sin(theta_12)                   0
 
nu_m      -sin(theta_12)cos(theta_23)      cos(theta_12)cos(theta_23)      sin(theta_23)
 
nu_t       sin(theta_12)sin(theta_23)     -cos(theta_12)sin(theta_23)      cos(theta_23)

 

 

Assume that nu_3 has equal components of nu_m and nu_t so that Um3 = Ut3 = 1/sqrt(2)

or, in conventional notation, mixing angle theta_23 = pi/4.

Then we have:

                    nu_1                       nu_2               nu_3
 
nu_e            cos(theta_12)              sin(theta_12)           0
 
nu_m      -sin(theta_12)/sqrt(2)      cos(theta_12)/sqrt(2)      1/sqrt(2)
 
nu_t       sin(theta_12)/sqrt(2)     -cos(theta_12)/sqrt(2)      1/sqrt(2)

 

The heaviest mass state nu_3 corresponds to a neutrino whose propagation begins and ends in CP2 internal symmetry space, lying entirely therein.

According to the E8 model the mass of nu_3 is zero at tree-level but it picks up a first-order correction propagating entirely through internal symmetry
space by merging with an electron through the weak and electromagnetic forces, effectively acting not merely as a point

but as a point plus an electron loop at both beginning and ending points

so the first-order corrected mass of nu_3 is given by

M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E

where the factor (1/sqrt(2)) comes from the Ut3 component of the neutrino mixing matrix so that

M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E =

= 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV =

= 7.35 / 137 = 5.4 x 10^(-2) eV.

Note that the neutrino-plus-electron loop can be anchored by weak force action through any of the 6 first-generation quarks at each of the beginning and
ending points, and that the anchor quark at the beginning point can be different from the anchor quark at the ending point, so that there are 6x6 = 36
different possible anchorings.

 

The intermediate mass state nu_2 corresponds to a neutrino whose propagation begins or ends in CP2 internal symmetry space and ends or begins in
physical Minkowski spacetime, thus having only one point (either beginning or ending) lying in CP2 internal symmetry space where it can act not merely
as a point but as a point plus an electron loop.
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According to the E8 model the mass of nu_2 is zero at tree-level but it picks up a first-order correction at only one (but not both) of the beginning or
ending points

so that so that there are 6 different possible anchorings for nu_2 first-order corrections, as opposed to the 36 different possible anchorings for nu_3 first-
order corrections,

so that the first-order corrected mass of nu_2 is less than the first-order corrected mass of nu_3 by a factor of 6,

so the first-order corrected mass of nu_2 is

M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6

= 9 x 10^(-3)eV.

 

Therefore: the mass-squared difference D(M23^2) is

D(M23^2) = M_nu_3^2 - M_nu_2^2 =

= ( 2916 - 81 ) x 10^(-6) eV^2 =

= 2.8 x 10^(-3) eV^2

 and

 the mass-squared difference D(M12^2) is

D(M12^2) = M_nu_2^2 - M_nu_1^2 =

= ( 81 - 0 ) x 10^(-6) eV^2 =

= 8.1 x 10^(-5) eV^2

 

Set theta_12 = pi/6= 0.866 so that cos(theta_12) = 0.866 = sqrt(3)/2 and sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points that are in
the physical spacetime where massless nu_e lives. Then we have for the neutrino mixing matrix:

           nu_1       nu_2       nu_3
 
nu_e       0.87       0.50       0
 
nu_m      -0.35       0.61       0.71
 
nu_t       0.35      -0.61       0.71

 

The E8 model calculations are substantially consistent with experimental results as described in the 2004 Particle Data
Book and in the presentation by deGouvea at the 2004 APS DPF meeting at UC Riverside.

 

 

 

Dark Energy : Dark Matter : Ordinary Matter

Gravity and the Cosmological Constant come from the MacDowell-Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group,
which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... If the fundamental spacetime symmetry of the laws of Physics is that given by the de Sitter instead of the Poincare group, the P-symmetry
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of the weak cosmological-constant limit and the Q-symmetry of the strong cosmological-constant limit can be considered as limiting cases of
the fundamental symmetry. ...

... N ...[ is the space ]... whose geometry is gravitationally related to an infinite cosmological constant ...[and]... is a 4-dimensional cone-space
in which ds = 0, and whose group of motion is Q. Analogously to the Minkowski case, N is also a homogeneous space, but now under the
kinematical group Q, that is, N = Q/L [ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the point-set of N is the
point-set of the special conformal transformations.

Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as base space and L as the typical fiber. The kinematical group
Q, like the Poincare group, has the Lorentz group L as the subgroup accounting for both the isotropy and the equivalence of inertial frames in
this space. However, the special conformal transformations introduce a new kind of homogeneity. Instead of ordinary translations, all the
points of N are equivalent through special conformal transformations. ...

... Minkowski and the cone-space can be considered as dual to each other, in the sense that their geometries are determined respectively by a
vanishing and an infinite cosmological constants. The same can be said of their kinematical group of motions: P is associated to a vanishing
cosmological constant and Q to an infinite cosmological constant.

The dual transformation connecting these two geometries is the spacetime inversion x^u -> x^u / sigma^2 . Under such a transformation, the
Poincare group P is transformed into the group Q, and the Minkowski space M becomes the cone-space N. The points at infinity of M are
concentrated in the vertex of the cone-space N, and those on the light-cone of M becomes the infinity of N. It is interesting to notice that,
despite presenting an infinite scalar curvature, the concepts of space isotropy and equivalence between inertial frames in the cone-space N are
those of special relativity. The difference lies in the concept of uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ..."

Since the Cosmological Constant comes from the 10 Rotation, Boost, and Special Conformal generators of the Conformal Group Spin(2,4) =
SU(2,2), the fractional part of our Universe of the Cosmological Constant should be about 10 / 15 = 67%.
Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional physical spacetime, and since
Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2) through the MacDowell-
Mansouri Mechanism (in which the generators corresponding to the 3 Rotations and 3 Boosts do not propagate), the fractional part of our Universe
of Dark Matter Primordial Black Holes should be about 4 / 15 = 27%.
Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-dimensional Conformal Group
Spin(2,4) = SU(2,2), the fractional part of our universe of Ordinary Matter should be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the model, have (without taking into account any evolutionary changes
with time) roughly:

67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes
6% Ordinary Matter

 

As Dennnis Marks pointed out to me, since density rho is proportional to (1+z)^3(1+w) for red-shift factor z and a constant equation of state w:

w = -1 for /\ and the average overall density of /\ Dark Energy remains constant with time and the expansion of our Universe; and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary Matter declines as 1 / R^3 as our Universe expands; and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so that Dark Matter also has density that declines as 1 / R^3 as our
Universe expands;

so that the ratio of their overall average densities must vary with time, or scale factor R of our Universe, as it expands.

Therefore, the above calculated ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio NOW ?

Since WMAP observes Ordinary Matter at 4% NOW, the time WHEN Ordinary Matter was 6% would be at redshift z such that 1 / (1+z)^3 = 0.04 / 0.06
= 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. To translate redshift into time, in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf. to see that the time WHEN Ordinary Matter was 6% would have been a bit over 2 billion years
ago, or 2 Gy BP.
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In the diagram, there are four Special Times in the history of our Universe:

the Big Bang Beginning of Inflation (about 13.7 Gy BP);
the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 13.7 Gy BP);
the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple vertical line at about z = 0.587 and about 7 Gy
BP). According to a hubblesite web page credited to Ann Feild, the above diagram "... reveals changes in the rate of expansion since the universe's
birth 15 billion years ago. The more shalow the curve, the faster the rate of expansion. The curve changes noticeably about 7.5 billion years ago,
when objects in the universe began flying apart as a faster rate. ...". According to a CERN Courier web page: "... Saul Perlmutter, who is head of the
Supernova Cosmology Project ... and his team have studied altogether some 80 high red-shift type Ia supernovae. Their results imply that the
universe was decelerating for the first half of its existence, and then began accelerating approximately 7 billion years ago. ...". According to astro-
ph/0106051 by Michael S. Turner and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 provides
direct evidence for an early phase of slowing expansion if the dark energy is a cosmological constant ...".
the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion (green line) from End of Inflation (first interesection)
through Inflection Point (second intersection, at purple vertical line at about z = 0.587 and about 7 Gy BP) to the Third Intersection (at red vertical
line at z = 0.145 and about 2 Gy BP), which is also around the times of the beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite
ferric iron Red Bed formations, a Snowball Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years for our Milky Way
Galaxy and is on the order of the time for the process of a collision of galaxies.

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The Inflation Epoch is described by Zizzi Quantum
Inflation ending with Self-Decoherence of our Universe ( see gr-qc/0007006 ).
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our Universe at the End of Inflation. During the Decelerating
Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark and Ordinary) remain more prominent than
they would be under the "standard norm" conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending with the Last Intersection of Accelerating Expansion
with Linear Expansion. During Accelerating Expansion, the prominence of Matter Components (Dark and Ordinary) declines, reaching the
"standard norm" condition of Linear Expansion at the end of the Early Accelerating Expansion Epoch at the Last Intersection with the Line of
Linear Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of Accelerating Expansion and continuing forever, with New
Universe creation happening many times at Many Times. During the Late Accelerating Expansion Epoch, the Cosmological Constant /\ is more
prominent than it would be under the "standard norm" conditions of Linear Expansion.

NOW happens to be about 2 billion years into the Late Accelerating Expansion Epoch.What about Dark Energy : Dark Matter : Ordinary Matter NOW ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2
/ 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of
0.11, which in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27, producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for NOW of 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be substantially consistent with the
cosmology of the E8 model.
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Pion Mass

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown or Down plus antiUp. Experimentally, its mass is about 139.57
MeV.

The quark is a Naked Singularity Kerr-Newman Black Hole, with electromagnetic charge e and spin angular momentum J and constituent mass M 312
MeV, such that e^2 + a^2 is greater than M^2 (where a = J / M).

The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with electromagnetic charge e and spin angular momentum J and constituent mass
M 312 MeV, such that e^2 + a^2 is greater than M^2 (where a = J / M).

According to General Relativity, by Robert M. Wald (Chicago 1984) page 338 [Problems] ... 4. ...:

"... Suppose two widely separated Kerr black holes with parameters ( M1 , J1 ) and ( M2 , J2 ) initially are at rest in an axisymmetric
configuration, i.e., their rotation axes are aligned along the direction of their separation.

Assume that these black holes fall together and coalesce into a single black hole.

Since angular momentum cannot be radiated away in an axisymmetric spacetime, the final black hole will have momentum J = J1 + J2. ...".

The neutral pion produced by the quark - antiquark pair would have zero angular momentum, thus reducing the value of e^2 + a^2 to e^2 .

For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, Thorne, and Wheeler, Gravitation (Freeman 1972), page 883) so that M^2 = 4
e^2 is greater than e^2 for the electron. In other words, the angular momentum term a^2 is necessary to make e^2 + a^2 greater than M^2 so that the
electron can be seen as a Kerr-Newman naked singularity.

Since the magnitude of electromagnetic charge of each quarks or antiquarks less than that of an electron, and since the mass of each quark or antiquark (as
well as the pion mass) is greater than that of an electron, and since the quark - antiquark pair (as well as the pion) has angular momentum zero, the quark -
antiquark pion has M^2 greater than e^2 + a^2 = e^2.

( Note that color charge, which is nonzero for the quark and the antiquark and is involved in the relation M^2 less than sum of spin-squared and charges-
squared by which quarks and antiquarks can be see as Kerr-Newman naked singularities, is not relevant for the color-neutral pion. )

Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer Event Horizon = Ergosphere at r = 2M ( the Inner Event Horizon is only the
origin at r = 0 ) as shown in this image

 

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) in which the Ergosphere is white, the Outer Event Horizon is red, the Inner
Event Horizon is green, and the Ring Singularity is purple. In the case of the pion, the white and red surfaces coincide, and the green surface is only a
point at the origin.

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of Numerical Evolution Codes for General Relativity (see also a
2005 update):

"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of the axisymmetric configuration ]... reveals new features
not seen in the degenerate case of the head-on collision ... If the degeneracy is slightly broken, the individual black holes form with spherical
topology but as they approach, tidal distortion produces two sharp pincers on each black hole just prior to merger.

... Tidal distortion of approaching black holes ...
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... Formation of sharp pincers just prior to merger ..

... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.

The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If the closing proceeds to completion, it ]... produce[s]
first a peanut shaped black hole and finally a spherical black hole. ...".

In the physical case of quark and antiquark forming a pion, the toroidal black hole remains a torus. The torus is an event horizon and therefore is not a 2-
spacelike dimensional torus, but is a (1+1)-dimensional torus with a timelike dimension.

The effect is described in detail in Robert Wald's book General Relativity (Chicago 1984). It can be said to be due to extreme frame dragging, or to
timelike translations becoming spacelike as though they had been Wick rotated in Complex SpaceTime.

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 1973):

"... The surface r = r+ is ... the event horizon ... and is a null surface ...

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies entirely within the surface. ...".

 

A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather, and the soliton and antisoliton of a Sine-Gordon Breather
correspond to the quark and antiquark that make up the pion.
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Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper Classical Lumps and their Quantum Descendants (1975), reprinted in
his book Aspects of Symmetry (Cambridge 1985), where Coleman writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

and Coleman says:

"... We see that, in classical physics, B is an irrelevant parameter: if we can solve the sine-Gordon equation for any non-zero B, we can solve
it for any other B. The only effect of changing B is the trivial one of changing the energy and momentum assigned to a given soluition of the
equation. This is not true in quantum physics, becasue the relevant object for quantum physics is not L but [ eq. 4.4 ]

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )

An other way of saying the same thing is to say that in quantum physics we have one more dimensional constant of nature, Planck's constant,
than in classical physics. ... the classical limit, vanishingf hbar, is exactly the same as the small-coupling limit, vanishing B ... from now on I
will ... set hbar equal to one. ...

... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]...

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))

where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. This solution has a simple physical interpretation ... a soliton far to the
left ...[ and ]... an antisoliton far to the right. As sin( w t ) increases, the soliton and antisoliton mover farther apart from each other. When sin(
w t ) passes thrpough one, they turn around and begin to approach one another. As sin( w t ) comes down to zero ... the soliton and antisoliton
are on top of each other ... when sin( w t ) becomes negative .. the soliton and antisoliton have passed each other. ...[

This stereo image of a Sine-Gordon Breather was generated by the program 3D-Filmstrip for Macintosh by Richard Palais. You can see the
stereo with red-green or red-cyan 3D glasses. The program is on the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip. The Sine-Gordon
Breather is confined in space (y-axis) but periodic in time (x-axis), and therefore naturally lives on the (1+1)-dimensional torus with a
timelike dimension of the Event Horizon of the pion. ...]

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about their common center-of-mass. For this reason, it is
called 'the doublet [ or Breather ] solution'. ... the energy of the doublet ...[ eq. 4.64 ]

E = 2 M sqrt( 1 - ( w^2 / A ) )

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. Note that the mass of the doublet is always less than twice the soliton mass, as we
would expect from a soltion-antisoliton pair. ... Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). A pedagogical
review of these methods has been written by R. Rajaraman ( Phys. Reports 21, 227 (1975 ... Phys. Rev. D11, 3424 (1975) ...[ Dashen,
Hasslacher, and Neveu found that ]... there is only a single series of bound states, labeled by the integer N ... The energies ... are ... [ eq. 4.82 ]

E_N = 2 M sin( B'^2 N / 16 )

where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]

B'^2 = B^2 / ( 1 - ( B^2 / 8 pi ))

and M is the soliton mass. M is not given by Eq. ( 4.675 ), but is the soliton mass corrected by the DHN formula, or, equivalently, by the first-
order weak coupling expansion. ... I have written the equation in this form .. to eliminate A, and thus avoid worries about renormalization
conventions. Note that the DHN formula is identical to the Bohr-Sommerfeld formula, except that B is replaced by B'. ... Bohr and
Sommerfeld['s] ... quantization formula says that if we have a one-parameter family of periodic motions, labeled by the period, T, then an
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energy eigenstate occurs whenever [ eq. 4.66 ]

[ Integral from 0 to T ]( dt p qdot = 2 pi N,

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, but it is much more general; it is always the leading approximation for
any dynamical system ... Dashen et al speculate that Eq. ( 4.82 ) is exact. ...

the sine-Gordon equation is equivalent ... to the massive Thirring model. This is surprising, because the massive Thirring model is a canonical
field theory whose Hamiltonian is expressedin terms of fundamental Fermi fields only. Even more surprising, when B^2 = 4 pi , that sine-
Gordon equation is equivalent to a free massive Dirac theory, in one spatial dimension. ... Furthermore, we can identify the mass term in the
Thirring model with the sine-Gordon interaction, [ eq. 5.13 ]

M = - ( A / B^2 ) N_m cos( B f )

.. to do this consistently ... we must say [ eq. 5.14 ]

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )

....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... Note that if B^2 = 4 pi , g = 0 , and the sine-Gordon
equation is the theory of a free massive Dirac field. ... It is a bit surprising to see a fermion appearing as a coherent state of a Bose field.
Certainly this could not happen in three dimensions, where it would be forbidden by the spin-statistics theorem. However, there is no spin-
statistics theorem in one dimension, for the excellent reason that there is no spin. ... the lowest fermion-antifermion bound state of the massive
Thirring model is an obvious candidate for the fundamental meson of sine-Gordon theory. ... equation ( 4.82 ) predicts that all the doublet
bound states disappear when B^2 exceeds 4 pi . This is precisely the point where the Thirring model interaction switches from attractive to
repulsive. ... these two theories ... the massive Thirring model .. and ... the sine-Gordon equation ... define identical physics. ... I have
computed the predictions of ...[various]... approximation methods for the ration of the soliton mass to the meson mass for three values of B^2
: 4 pi (where the qualitative picture of the soliton as a lump totally breaks down), 2 pi, and pi . At 4 pi we know the exact answer ... I happen
to know the exact answer for 2 pi, so I have included this in the table. ...

       Method                        B^2 = pi   B^2 = 2 pi   B^2 = 4 pi
 
       Zeroth-order weak coupling
       expansion eq2.13b               2.55       1.27        0.64
 
       Coherent-state variation        2.55       1.27        0.64
 
       First-order weak
       coupling expansion              2.23       0.95        0.32
 
       Bohr-Sommerfeld eq4.64          2.56       1.31        0.71
 
       DHN formula eq4.82              2.25       1.00        0.50
 
       Exact                            ?         1.00        0.50

 

...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the lump ... of sine-Gordon theory ... frequently called 'soliton...' in the literature ... [
Zeroth-order is the classical case, or classical limit. ] ...

... Coherent-state variation always gives the same result as the ... Zeroth-order weak coupling expansion ... .

The ... First-order weak-coupling expansion ... explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...".

 

Note that, using the VoDou Physics constituent mass of the Up and Down quarks and antiquarks, about 312.75 MeV, as the soliton and antisoliton
masses, and setting B^2 = pi and using the DHN formula, the mass of the charged pion is calculated to be

( 312.75 / 2.25 ) MeV = 139 MeV

which is in pretty good agreement with the experimental value of about 139.57 MeV.

Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) the special value that gives the pion mass ?

Because B^2 = pi is where the First-order weak coupling expansion substantially coincides with the ( probably exact ) DHN formula.

In other words, the physical quark - antiquark pion lives where the first-order weak coupling expansion is exact.

Near the end of his article, Coleman expressed "Some opinions":

"... This has been a long series of physics lectures with no reference whatsoever to experiment. This is embarrassing.

... Is there any chance that the lump will be more than a theoretical toy in our field? I can think of two possiblities.

One is that there will appear a theory of strong-interaction dynamics in which hadrons are thought of as lumps, or, ... as systems of quarks
bound into lumps. ... I am pessimistic about the success of such a theory. ... However, I stand ready to be converted in a moment by a
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convincing computation.

The other possibility is that a lump will appear in a realistic theory ... of weak and electromagnetic interactions ... the theory would have to
imbed the U(1)xSU(2) group ... in a larger group without U(1) factors ... it would be a magnetic monopole. ...".

This description of the hadronic pion as a quark - antiquark system governed by the sine-Gordon - massive Thirring model should dispel Coleman's
pessimism about his first stated possibility and relieve his embarrassment about lack of contact with experiment.

As to his second stated possibility, very massive monopoles related to SU(5) GUT are still within the realm of possible future experimental discoveries.

Further material about the sine-Gordon doublet Breather and the massive Thirring equation can be found in the book Solitons and Instantons (North-
Holland 1982,1987) by R. Rajaraman, who writes:

"... the doublet or breather solutions ... can be used as input into the WKB method. ... the system is ... equivalent to the massive Thirring
model, with the SG soliton state identifiable as a fermion. ... Mass of the quantum soliton ... will consist of a classical term followed by
quantum corrections. The energy of the classical soliton ... is ... [ eq. 7.3 ]

E_cl[f_sol] = 8 m^3 / L

The quantum corrections ... to the 'soliton mass' ... is finite as the momentum cut-off goes to infinity and equals ( - m / pi ). Hence the
quantum soliton's mass is [ eq. 7.10 ]

M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L).

The mass of the quantum antisoliton will be, by ... symmetry, the same as M_sol. ...

The doublet solutions ... may be quantised by the WKB method. ... we see that the coupling constant ( L / m^2 ) has been replaced by a
'renormalised' coupling constant G ... [ eq. 7.24 ]

G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 ))

... as a result of quantum corrections. ... the same thing had happened to the soliton mass in eq. ( 7.10 ). To leading order, we can write [ eq.
7.25 ]

M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G

... The doublet masses ... bound-state energy levels ... E = M_N, where ... [ eq. 7.28 ]

M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G

Formally, the quantisation condition permits all integers N from 1 to oo , but we run out of classical doublet solutions on which these bound
states are based when N > 8 pi / G . ... The classical solutions ... bear the same relation to the bound-state wavefunctionals ... that Bohr orbits
bear to hydrogen atom wavefunctions. ...

Coleman ... show[ed] explicitly ... the SG theory equivalent to the charge-zero sector of the MT model, provided ... L / 4 pi m^2 = 1 / ( 1 + g /
pi )

...[ where in Coleman's work set out above such as his eq. ( 5.14 ) , B^2 = L / m^2 ]...

Coleman ... resurrected Skyrme's conjecture that the quantum soliton of the SG model may be identified with the fermion of the MT model. ...
".

WHAT ABOUT THE NEUTRAL PION?

The quark content of the charged pion is u_d or d_u , both of which are consistent with the sine-Gordon picture. Experimentally, its mass is 139.57 Mev.

The neutral pion has quark content (u_u + d_d)/sqrt(2) with two components, somewhat different from the sine-Gordon picture, and a mass of 134.96
Mev. 

The effective constituent mass of a down valence quark increases (by swapping places with a strange sea quark) by about DcMdquark = (Ms - Md)
(Md/Ms)2 aw V12 = 312x0.25x0.253x0.22 Mev = 4.3 Mev.

Similarly, the up quark color force mass increase is about

DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 = 1777x0.022x0.253x0.22 Mev = 2.2 Mev.

The color force increase for the charged pion DcMpion± = 6.5 Mev.

Since the mass Mpion± = 139.57 Mev is calculated from a color force sine-Gordon soliton state, the mass 139.57 Mev already takes DcMpion± into
account.

For pion0 = (u_u + d_d)/ sqrt 2 , the d and _d of the the d_d pair do not swap places with strange sea quarks very often because it is energetically
preferential for them both to become a u_u pair.
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Therefore, from the point of view of calculating DcMpion0, the pion0 should be considered to be only u_u , and DcMpion0 = 2.2+2.2 = 4.4 Mev.

If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, the theoretical estimate is

DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) = 4.4 - 6.5 -1 = -3.1 Mev,

roughly consistent with the experimental value of -4.6 Mev.

 

Proton-Neutron Mass Difference

 

According to the 1986 CODATA Bulletin No. 63, the experimental value of the neutron mass is 939.56563(28) Mev, and the experimental value of the
proton is 938.27231(28) Mev.

The neutron-proton mass difference 1.3 Mev is due to the fact that the proton consists of two up quarks and one down quark, while the neutron consists of
one up quark and two down quarks.

The magnitude of the electromagnetic energy difference mN - mP is about 1 Mev, but the sign is wrong: mN - mP = -1 Mev, and the proton's
electromagnetic mass is greater than the neutron's.

The difference in energy between the bound states, neutron and proton, is not due to a difference between the Pre-Quantum constituent masses of the up
quark and the down quark, which are calculated in the E8 model to be equal.

It is due to the difference between the Quantum color force interactions of the up and down constituent valence quarks with the gluons and virtual sea
quarks in the neutron and the proton.

An up valence quark, constituent mass 313 Mev, does not often swap places with a 2.09 Gev charm sea quark, but a 313 Mev down valence quark can
more often swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force constituent mass of the down valence quark is heavier by about

(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength and |Vds| = 0.22 is the magnitude of the K-M parameter mixing first generation down
and second generation strange)

 so that the Quantum color force constituent mass Qmd of the down quark is

Qmd = 312.75 + 4.3 = 317.05 MeV.

Similarly,

the up quark Quantum color force mass increase is about

 (mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev,

(where |Vuc| = 0.22 is the magnitude of the K-M parameter mixing first generation up and second generation charm)

so that the Quantum color force constituent mass Qmu of the up quark is

Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is

 mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.

Since the electromagnetic Neutron-Proton mass difference is roughly mN - mP = -1 MeV

the total theoretical Neutron-Proton mass difference is

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is fairly close to the experimental value of 1.3 Mev.
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Note that in the equation (ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev , Vds is a mixing of down and strange by a neutral Z0, compared to the more
conventional Vus mixing by charged W. Although real neutral Z0 processes are suppressed by the GIM mechanism, which is a cancellation of virtual
processes, the process of the equation is strictly a virtual process.

Note also that the K-M mixing parameter |Vds| is linear. Mixing (such as between a down quark and a strange quark) is a two-step process, that goes
approximately as the square of |Vds|:

First the down quark changes to a virtual strange quark, producing one factor of |Vds|.
Then, second, the virtual strange quark changes back to a down quark, producing a second factor of |Vsd|, which is approximately equal to |Vds|.

Only the first step (one factor of |Vds|) appears in the Quantum mass formula used to determine the neutron mass.

If you measure the mass of a neutron, that measurement includes a sum over a lot of histories of the valence quarks inside the neutron. In some of those
histories, in my view, you will "see" some of the two valence down quarks in a virtual transition state that is at a time after the first action, or change from
down to strange, and before the second action, or change back. Therefore, you should take into account those histories in the sum in which you see a
strange valence quark, and you get the linear factor |Vds| in the above equation.

 

 

Planck Mass

In the E8 model, a Planck-mass black hole is not a tree-level classical particle such as an electron or a quark, but a quantum entity resulting from the
Many-Worlds quantum sum over histories at a single point in spacetime.

Consider an isolated single point, or vertex in the lattice picture of spacetime. In the E8 model, fermions live on vertices, and only first-generation
fermions can live on a single vertex. (The second-generation fermions live on two vertices that act at our energy levels very much like one, and the third-
generation fermions live on three vertices that act at our energy levels very much like one.)

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds quantum sum of all possible virtual first-generation particle-antiparticle
fermion pairs permitted by the Pauli exclusion principle to live on that vertex.

Once a Planck-mass black hole is formed, it is stable in the E8 model. Less mass would not be gravitationally bound at the vertex. More mass at the vertex
would decay by Hawking radiation.

In the E8 model, a Planck-mass black hole can be formed: as the end product of Hawking radiation decay of a larger black hole; by vacuum fluctuation;
or perhaps by using a pion laser.

Since Dirac fermions in 4-dimensional spacetime can be massive (and are massive at low enough energies for the Higgs mechanism to act), the Planck
mass in 4-dimensional spacetime is the sum of masses of all possible virtual first-generation particle-antiparticle fermion pairs permitted by the Pauli
exclusion principle.

There are 8 fermion particles and 8 fermion antiparticles for a total of 64 particle-antiparticle pairs. A typical combination should have several quarks,
several antiquarks, a few colorless quark-antiquark pairs that would be equivalent to pions, and some leptons and antileptons.

Due to the Pauli exclusion principle, no fermion lepton or quark could be present at the vertex more than twice unless they are in the form of boson pions,
colorless first-generation quark-antiquark pairs not subject to the Pauli exclusion principle. Of the 64 particle-antiparticle pairs, 12 are pions.

A typical combination should have about 6 pions.

If all the pions are independent, the typical combination should have a mass of about .14x6 GeV = 0.84 GeV. However, just as the pion mass of .14 GeV
is less than the sum of the masses of a quark and an antiquark, pairs of oppositely charged pions may form a bound state of less mass than the sum of two
pion masses. If such a bound state of oppositely charged pions has a mass as small as .1 GeV, and if the typical combination has one such pair and 4 other
pions, then the typical combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations, the total mass of a one-vertex universe should give a Planck mass roughly around 0.66 x 2^64 = 1.217 x 10^19
GeV.

Since each fermion particle has a corresponding antiparticle, a Planck-mass Black Hole is neutral with respect to electric and color charges.

The value for the Planck mass given in the Particle Data Group's 1998 review is 1.221 x 10^19 GeV.

 

 

Monster Symmetry of Local Neighborhood Physics
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Each E8 or Cl(8) only describes physics in a Local Neighborhood ( it takes the Algebraic Quantum Field Theory of the Generalized Hyperfinite II1 von
Neumann Factor to describe a more global theory ).

Consider the E8(8) root vector polytope

 and particularly the central 24 vertices:

 

made up of 8+8+8 = 24 central vertices.

If consider the 24-dim space generated by those 24 elements,

and consider the 24-dimensional Leech Lattice as a lattice in that 24-dim space,

and then compactify the 24-dim space by taking its quotient modulo the Leech Lattice,

you get a representation of a single E8 alone, the simplest building block element of the full E8 model.

According to James Lepowsky in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry group (of order about 10^54) of a remarkable new commutative
but very, very highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. ... One takes the torus that is the quotient of 24-
dimensional Euclidean space modulo the Leech lattice ... The Monster is the automorphism group of the smallest nontrival string theory that
nature allows ... Bosonic 26-dimensional space-time ... "compactified" on 24 dimensions ...".

It is a conjecture that the Monster is also the automorphism group of the smallest nontrivial part of the E8 model, and that the common relationship to the
Monster might show an equivalence of the E8 model and the 26-dim Bosonic String Model (with fermions from orbifolding) described at CERN-CDS-
EXT-2004-031. It might even be that both the E8 model and such String models are substantially equivalent to a Spin Foam model with E8(8) structures
organized according to the 27-dim exceptional Jordan algebra J3(O).

As to possible physical meaning of such Monster symmetry of elemental E8 model structures, consider that the order of the Monster Group is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
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=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71

or about 8 x 10^53.

If you use positronium (electron-positron bound state of the two lowest-nonzero-mass Dirac fermions) as a unit of mass Mep = 1 MeV, then it is
interesting that the product of the squares of the Planck mass Mpl = 1.2 x 10^22 MeV and W-boson mass Mw = 80,000 MeV gives ( ( Mpl/Mep )(
Mw/Mep) )^2 = 9 x 10^53 which is roughly the Monster order.

The Mpl part of M may be related to Aut(Leech Lattice) = double cover of Co1.
The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
The Mw part of M may be related to Aut(Golay Code) = M24.
The order of M24 is 2^10.3^3.5.7.11.23 or about 2.4 x 10^8.

If you look at the physically realistic superposition of 8 such Cells, you get 8 copies of the Monster of total order about 6.4 x 10^54, which is roughly the
product of the Planck mass and Higgs VEV squared:

(1.22 x 10^22 )^2 x (2.5 x 10^5)^2 = 9 x 10^54

 

The full 26-dimensional Lattice Bosonic String Theory, and the full E8 model, and the full J3(O) Spin Foam model, might in that view all be regarded as
an infinite-dimensional Affinization of the Theory of that Single Cell.

 

Inflation, Octonion Non-Unitarity, and Entropy

In his book Quaternionic Quantum Mechanics and Quantum Fields ((Oxford 1995), Stephen L. Adler says at pages 50-52, 561:

"... If the multiplication is associative, as in the complex and quaternionic cases, we can remove parentheses in ... Schroedinger equation
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... this proof fails in the octonionic case, and hence one cannot
follow the standard procedure to get a unitary dynamics. ...[so

there is a]... failure of unitarity in octonionic quantum mechanics...".

Conventionally, creation of the particles in our universe occurred during inflation with unitarity and energy conservation being due to an inflaton field that
is addition to the fields we now observe in the Standard Model plus Gravity.

In the E8 model, our present 4-dimensional physical spacetime freezes out from a high-energy 8-dimensional octonionic spacetime due to selection of a
preferred quaternionic subspacetime. A question is whether the dimensional reduction occurs at the initial Big Bang beginning of inflation or continues
through inflation to its end.

If our spacetime remains octonionic 8-dimensional throughout inflation, then the non-associativity and non-unitarity of octonions might account for
particle creation without the need for tapping the energy of an inflaton field.

The non-associative structure of octonions manifests itself in interesting ways, such as the expansion of the 7-dim 7-sphere S7 under the Lie algebra
bracket operation to the 28-dim Lie algebra Spin(8) that is made up of two S7 spheres and a 14-dim G2 Lie algebra.

Consider that the initial Big Bang produced a particle-antiparticle pair of the 7 charged fermions, plus the 8th fermion (neutrino) corresponding to the real
number 1.

In gr-qc/0007006 Paola Zizzi says:

"... during inflation, the universe can be described as a superposed state of quantum ... [ qubits ]. The self-reduction of the superposed
quantum state is ... reached at the end of inflation ...[at]... the decoherence time ... [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... and
corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ... ... This is also the number of superposed tubulins-qubits in our brain ...
leading to a conscious event. ...".

The number of doublings (also known as e-foldings) is also estimated by in astro-ph/0307459, by Banks and Fischler, who say:

"... If the present acceleration of the universe is due to an asymptotically deSitter universe with small cosmological constant, then the number
of e-foldings during inflation is bounded. ... The essential ingredient is that because of the UV-IR connection, entropy requires storage space.
The existence of a small cosmological constant restricts the available storage space. ... We obtain the upper bound ... N_e = 85 ... where we
took [the cosmological constant] /\ to be of O(10^(-3) eV ). For the sake of comparison, the case k = 1/3 [ corresponding to the equation of
state for a radiation-dominated fluid, such as the cosmic microwave background ] yields ... N_e= 65 ... This value for the maximum number
of e-foldings is close to the value necessary to solve the "horizon problem".

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of such a pair produced 8+8 = 16 fermions,
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then at the end of inflation such a non-unitary octonionic process would have produced about 2 x 16^64 = 4 x (2^4)^64 = 4 x 2^256 = 4 x 10^77 fermion
particles.

The figure of 4 x 10^77 is similar number of particles estimated by considering the initial fluctuation to be a Planck mass Black Hole and the 64
doublings to act on such Black Holes (which process can also be considered due to octonionic non-associativity non-unitarity).

 

Roger Penrose, in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:

"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in the past. ... the low-entropy states in the past are a
puzzle. ...".

The Zizzi Inflation phase of our universe ends with decoherence "collapse" of the 2^64 Superposition Inflated Universe into Many Worlds of the Many-
Worlds Quantum Theory, only one of which Worlds is our World.

In this image:

the central white circle containing Llull's A-wheel is the Inflation Era in which everything is in Superposition;
the boundary of the central circle marks the decoherence/collapse at the End of Inflation; and
each line radiating from the central circle corrresponds to one decohered/collapsed Universe World (of course, there are many more lines than
actually shown), only three of which are explicitly indicated in the image, and only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny fraction of the entropy of the 2^64 Superposition Inflated Universe, thus
solving Penrose's Puzzle.

 

Penrose (in his book The Emperor's New Mind (Oxford 1989, page 339)) proposed that the solution of his Puzzle might be related to Weyl Curvature,
saying

"... For some reason, the universe was created in a very special (low entropy) state, with something like the WEYL = 0 constraint of the
FRW-models imposed upon it ...".

In the book The Dawning of Gauge Theory (Princeton 1997, pages 45,77-81,86,120,144) Lochlainn O'Raifeartaigh said:

"... Weyl's ... 1918 paper ... showed how a geometrical significance could be ascribed to the electromagnetic field ... in 1922 ... Shroedinger ...
suggested ... the flaw in the original Weyl theory might be removed by quantum mechanics ... the exponent of the non-integrable Weyl factor
became quantized ...

... London in his 1927 paper ... establish[ed] the relation between Weyl's non-integrable scale factor and the gauge principle as it ocurs in the
Hamilton-Jacobi, de Broglie and Schroedinger equations ... it is the complex amplitude of the de Broglie wave ... The fault in Weyl's original
theory lay not in the presence of Weyl's non-integrable scale-factor but in the fact that it was real and applied to the metric. It should be
converted to a phase-factor and applied to the wave-function. ... Weyl's reaction ... was ... enthusiasm ... in ... 1929 ... electromagnetism is an
accompanying phenomenon of the material wave-field and not of gravitation ...
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... Pauli proceeded to incorporate many of Weyl's ideas into his Handbuch article and by 1953 he had become an ardent proponent of the
gauge principle ...".

In the early 1950s, Bohm developed his theory, an elaboration of de Broglie-Schroedinger quantum theory.

In physics/0211012 B. G. Sidharth said:

"... Santamato ... Phys.Rev.D. 29 (2), 216ff, 1984 ... J. Math. Phys. 26 (8), 2477ff, 1984 ... Phys.Rev.D 32 (10), 2615ff, 1985 ... further
developed the deBroglie-Bohm formulation by relating the ... Quantum potential to ... Weyl's geometry ...".

In The Anthropic Cosmological Principle (Oxford 1986, pages 446-447) Barrow and Tipler said:

"... Penrose ... suggested that the Weyl curvature could be intimately related to the gravitational entropy of space-time ... Unfortunately, as yet
there is no obvous candidate to use as a gravitational entropy Sg ...".

As Penrose said in his book The Emperor's New Mind (Oxford 1989, pages 210-211):

"... REIMANN = WEYL + RICCI ... Einstein's equations become ... RICCI = ENERGY ...

The Weyl tensor WEYL measures a tidal distortion of our sphere of freely falling particles (i.e., an initial change in shape, rather than in
size), and the Ricci tensor RICCI measures its initial change in volume. ... the Weyl tensor ... is an important quantity. The tidal effect that is
experienced in empty space is entirely due to WEYL. ... there are differential equations connecting WEYL with ENERGY, rather like the
Maxwell equations ... a fruitful point of view is to regard WEYL as a kind of gravitational analogue of the electromagnetic field quantity ...".

These remarks of Penrose seem to me to justify seeing the Weyl curvature as a Weyl gauge quantum phase for a Bohm-type Quantum Potential,
especially in view of my model in which the Bohm-type Quantum Potential comes from what is commonly viewed as a gravitational part of Bosonic
String Theory and in which Many-Worlds gravitational superposition separation plays a fundamental role in Quantum Consciousness.

Since, from the Many-Worlds point of view, the branching of the Worlds of our Universe as time moves forward towards the future might give a realistic
definition of gravitational entropy Sg and since Deutsch has indicated that the Bohm potential can be seen to be equivalent to Many-Worlds Quantum
theory, it seems to me that the Weyl-Schroedinger-London-Santamato description of the Quantum potential in terms of Weyl curvature could be seen as
Penrose's Weyl curvature entropy.

Moreover, the fact that the Weyl curvature WEYL is the conformal part of the RIEMANN tensor is interesting, and the unification of RICCI for gravity
and WEYL for quantum potential indicate to me that Jack Sarfatti's idea that BOTH should have back-reaction may be correct.

 

 

 Angular Momentum, Mass, Magnetic Dipole Moment

 

At T = 10^19 GeV, the Planck Mass/Energy, the Inflation Era begins.

At T = 10^16 GeV, the SU(5) Monopole Mass/Energy ... [ According to The Early Universe, by G. Borner (Springer-Verlag 1988), from which book's
Fig. 6.21 the SU(5) GUT illustration below is taken,

"... For GUT physics monopoles are extremely interesting objects: they have an onion-like structure ... which contains the whole world of
grand unified theories.

Near the center ( about 10^(-29) cm ) there is a GUT symmetric vacuum.
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At about 10^(-16) cm, out to the Yukawa tail ... exp( - Mw r ), the field is the electroweak colour field of the (3,2,1) standard model, and

at ...[10^(-15) cm]... it is made up of photons and gluons, while

at the edge [ 10^(-13) cm ] there are fermion-antifermion pairs.

Far beyond nuclear distances it behaves as a magnetically-charged pole of the Dirac type.

 

This view of the GUT monopole raises the possibility that it may catalyze the decay of the proton ...". ]...

SU(5) GUT Monopole formation ends and the Inflationary X-Boson Higgs mechanism eliminates the relic Monopoles.

According to The Early Universe, by Kolb and Turner (1994 paperback edition, Adddison-Wesley, page 526):

"... the full symmetry of the GUT cannot be manifest; if it were the proton would decay in 10^(-24) sec. The gauge group ... must be
spontaneously broken to [ SU(3) x SU(2) x U(1) ]. For SU(5), this is accomplished by ... masses of the order of the unification scale for the
twelve X ... gauge bosons. ...[

                         X color charges          X electric charges
    
          3 3 3 X X          red red                  -4/3 -1/3
          3 3 3 X X        green green                -4/3 -1/3
          3 3 3 X X         blue blue                 -4/3 -1/3
          X X X 2 2   antired antigreen antiblue    +4/3 +4/3 +4/3
          X X X 2 2   antired antigreen antiblue    +1/3 +1/3 +1/3

]... Thus, ... at energies below 10^14 GeV or so the processes mediated by X ... boson exchange can be treated as a four-fermion interaction
with strength ... [proportional to 1 / M^2 ] ... where M = 3 x 10^14 GeV is the unification scale. ... these new ... interactions are extremely
weak at energies below 10^14 GeV. ... the proton lifetime must be ...[about]... 10^31 yr. ...".  

In The Early Universe (paperback edition Addison-Wesley 1994) Kolb and Turner say (at p. 526):

"... SU(5) GUT ...[has]... at the very least one complex 5-dimensional Higgs. The 5-dimensional Higgs contains

the usual doublet Higgs required for W-Boson SSB ...[which]... must acquire a mass of order of a few 100 GeV and

a color triplet Higgs ... which can also mediate B,L [baryon,lepton] violation. The triplet component must acquire a mass comparable to ... M
= 3 x 10^14 GeV ... to guarantee the proton's longevity, ...".

At T = 10^15 GeV or about 10^(-34) sec the size of Our Universe is about 10 cm, and the Inflation Era ends.

At T = 10^14 GeV, the SU(5) X-Boson Mass/Energy, Zizzi Reheating occurs and SU(5) Unification ends.  At the phase transition at 10^14 GeV the
GUT SU(5) is broken to U(3)xU(2)

          3 3 3
          3 3 3
          3 3 3
                2 2
                2 2

and then to the Standard Model SU(3) x SU(2) x U(1) with the usual Higgs doublet with VEV around 250 GeV.

 

After the Inflation Era, Our Universe begins its current phase of expansion
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controlled by Gravity according to a MacDowell-Mansouri Mechanism based on the Conformal Group Spin(2,4) = SU(2,2) with 15 generators:

6 Lorentz Rotation and Boost Generators;
4 Special Conformal Generators;
4 Translation Generators; and
1 Scalar Dilation Generator.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... By the process of Inonu-Wigner group contraction taking the limit R -> 0, ...[where R is the de Sitter pseudo-radius, the] ... de Sitter
group... [ whether of metric ... (-1,+1,+1,+1,-1) or (-1,+1,+1,+1,+1) , is]... contracted to the group Q, formed by a semi-direct product
between Lorentz and special conformal transformation groups, and ... de Sitter space...[is]... reduced to the cone-space N, which is a space
with vanishing Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space goes to infinity in this limit, we can say
that N is a spacetime gravitationally related to an infinite cosmological constant.".

If the 2+4 = 6-dimensional spacetime on which the full Conformal Group Spin(2,4) acts linearly is viewed in terms of an elastic Aether, its rigidity would
correspond to the VEV of the X-Boson Higgs Condensate on the order of 10^14 GeV. Since the action of the Conformal Group Spin(2,4) = SU(2,2) is
nonlinear on 4-dimensional physical spacetime, the 4-dimensional elastic Aether can, within the Conformal Expanding Domain of Our Universe, be
deformed by Special Conformal and Dilation transformations without the restrictions of X-Higgs VEV rigidity on the order of 10^14 GeV.

The Aldrovandi-Peireira paper shows that the 10 Generators (4 Special Conformal and 6 Lorentz) describe Our Universe expanding due to Dark Energy
(also known, somewhat inaccurately as it is variable, a cosmological constant).

What about the other Generators?

The 4 Translation Generators describe spacetime, singularities of which are black holes, and Primordial Black Holes after the End of the Inflation
Era make up the Dark Matter of Our Universe that organizes the Large Scale Structure of Galaxy Formation.
The 1 Scalar Dilation Generator corresponds to the Scalar Higgs of the W-Bosons, with VEV 250 GeV, that gives mass to Ordinary Matter in Our
Universe.

Those 15 Conformal Group Spin(2,4) = SU(2,2) Generators indicate that the basic tree-level ratio Dark Energy : Dark Matter : Ordinary Matter is 10 : 4 :
1 = 67 : 27 : 6 . After taking into account the history of Our Universe to the Present Time, that ratio is calculated in the E8 model to be, as of Now,
consistent with observations including WMAP:

Dark Energy : Dark Matter : Ordinary Matter = 75.3 : 20.2 : 4.5

After conventional expansion of our universe begins, some regions of our Universe become Gravitationally Bound Domains (such as, for example,
Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming domains within our Universe like IceBergs in an Ocean of Water.
Within each Gravitationally Bound Domain, spacetime (regarded as Aether) is incompressible with a rigidity on the order of the W-Boson Higgs VEV =
250 GeV.

On a large scale (billions of light years), the Gravitationally Bound Domains are roughly traced out by Galaxies and Clusters of Galaxies



Garrett Lisi E8 Cl8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/E8GLTSCl8xtnd.html[4/16/18, 1:25:14 AM]

 

so the the white dots would be the Gravitationally Bound Domains (like rigid pennies on an expanding balloon, or rigid raisins in an expanding cake) and
the black background would be the Conformal Expanding Domain of Our Universe.

When the Gravitationally Bound Domains begin to form as Galaxy Cluster Structures in the early stages of the current phase of expansion of Our
Universe, according to a 6 December 2006 caption to ESO PR Photo 45/06

"... Spatial, three-dimensional distribution of galaxies in a slice of the Universe as it was 7 billion years ago, based on the VVDS study: brighter areas
represent the regions of the Universe with most galaxies. Astonishingly, the galaxy distribution - the 'building blocks' of the large scale structure - takes
the shape of a helix at this primordial epoch. ...".

Such a helical structure suggests that helical magnetic fields might be involved in galaxy formation. Further, Battaner et al, in in astro-ph/9801276, astro-
ph/9802009, and astro-ph/9911423, suggest that the simplest network pattern for distribution of superclusters of galaxies that is compatible with magnetic
field constraints
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is made up of octahedra contacting at their vertexes, which is related to a tiling of 3-dim space by cuboctahedra and octahedra, and also to the heptaverton
of Arthur Young and octonionic structures of Onar Aam.

Within each Gravitationally Bound Domains there can exist Islands of Conformal Expansion in which all 15 generators of Conformal Spin(2,4) = SU(2,2)
remain effective,

 

like Puddles of Water (red) on an IceBerg (blue) floating in an Ocean of Water (red), so the overall structure of Our Universe in terms of Gravitationally
Bound Domains (pennies, raisins, IceBergs) and Conformal Expanding Domains (balloon, cake, water) is quite complicated.

To get some feeling for this structure, begin by considering Clusters of Galaxies to be the largest Gravitationally Bound Domains and then looking at the
next level down in sixe, Galaxies. As Hartmann and Miller say in their book Cycles of Fire (Workman Publishing 1987)

 

"... Most brilliant of all are quasars ...[with bipolar]... jets ...
active galazies...[with]... jets ...[and]... disks of gas around black holes in the galactic center ...
exploding galayies ...[with]... gas ejected from the nucleus, along with strong radio radiation ...
Seyfert galayies ...[with].. luminous and variable ... nuclei ...
normal ... galaxies ...[with]... bright central nucleus ...".

Going down one more level in size, to Stars and Stellar Systems like Our Solar System, Hartmann and Miller describe
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"... a star just formed ...[in]... its disk-shaped cocoon nebula some of which is being blown out in bipolar jets ... near a dark molecular cloud
... embedded in a ... nebular region ... The dust in the cocoon reddens the star's light ...".

Kohji Tomisaka of Niigata University says in astro-ph/9911166:

"... the star formation process ... angular momentum transfer in the contraction of a rotating magnetized cloud is studied with axisymmetric
MHD simulations. Owing to the large dynamic range covered by the nested-grid method, the structure of the cloud in the range from 10 AU
to 0.1 pc is explored. First, the cloud experiences a run-away collapse, and a disk forms perpendicularly to the magnetic field, in which the
central density increases greatly in a finite time-scale. In this phase, the specific angular momentum j of the disk decreases to about 1/3 of the
initial cloud. After the central density of the disk exceeds about 10^10 cm ^(-3) , the infall on to the central object develops. In this accretion
stage, the rotation motion and thus the toroidal magnetic field drive the outflow. The angular momentum of the central object is transferred
efficiently by the out\flow as well as the effect of the magnetic stress. ... the seeding region (origin of the outflow) ... expands radially
outward. This outflow is driven by the gradient of the magnetic pressure of the toroidal magnetic fields ... which are made by the rotation
motion ... The magnetic fields exert torque on the outflowing gas to increase its angular momentum. On the other hand, they exert torque on
the disk to decrease the angular momentum ... [in about 7000 years] ... the outflow expands and reaches ... [about 4 AU] ... The angular
momentum distribution at that time ... has been reduced to ... a factor of 10 ^(-4) from the initial value (i.e. from 10^20 cm^2 s ^(-1) to 10^16
cm^2 s ^(-1)). ... the coupling between gas and magnetic fields ... becomes stronger as long as we consider the seeding region, indicating that
the mechanism of angular momentum transfer works also in the later stage of the evolution [after 7000 years]. ...".

If you look closely at the central star in the star-formation image above, you might see Birkeland Current Loops (image from thesurfaceofthesun.com web
page) that look up close like Solar Coronal Loops (image from electric-cosmos.org/sun.htm web page).

 

Up close, Birkeland Current Loops are seen to have braided filament structure (Cygnus Loop image from antwrp.gsfc.nasa.gov.

 

The scale of Birkeland Current Loops extends beyond Stellar to Galactic (images, SOHO of Sun and NRAO of Fornax A from thunderbolts.info webpage,
which said as to NGC
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"... a tiny but energy-dense plasmoid at the
center of the galaxy ... Fornax A ... discharges energy along oppositely-directed Birkeland filaments (invisible in this image) into the radio

lobes. Diffuse currents loop back from the lobes to the spiral arms, where their increasing density triggers star formation as they return to the
central plasmoid. ..." ...).

 

The scale also extends down to Planetary, as is seen in the Jupiter-Io system (image from Anthony Peratt's book Physics of the Plasma Universe
(Springer-Verlag 1992)).

 

The scale may also extend down to Asteroidal. According to a 17 September 1994 article by Jeff Hecht in the New Scientist: "... inclusions ... in
chondrules ... in chondrites, the commonest meteorites ...[were]... heated ... to about 2000 kelvin at the birth of the solar system, 4.6 billion years ago.
...[possibly by]... Lightning ... and ... magnetic discharges ... laser tests ... to model the intense visible and infrared light expected near electric or magnetic
discharges ... produced dark structures ... remarkably similar to .... inclusions found in chondrules ...".

As can be seen from the image below (adapted from some of the above images and also An Introduction to Modern Astrophysics, by Carroll and Osterlie
(Addison-Wesley 1996), Solar System Evolution, by Stuart Ross Taylor (Cambridge 1992), and B. V. Vasiliev's papers astro-ph/0002048 and astro-
ph/0002171), Angular Momentum, Magnetic Dipole Moment, and Mass are systematically related or Stars and Stellar Systems and their components.

 

 

 

Angular Momentum J and Magnetic Dipole Moment P are related by a constant that is on the order of unity ( J = P ) (natural units) due to Gravity-
Induced Electric Polarization of matter.

As to the relationship between Angular Momentum J and Mass (which, due to the Angular Momentum - Magnetic Dipole Moment relationship, implies a
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relationship between Magnetic Dipole Moment and Mass), Jack Sarfatti's paper wessonI.PDF describes a 1981 paper by Paul Wesson in which Wesson
plotted total angular momentum J against mass M for the solar system, double stars, star clusters, spriral galaxies, the Coma cluster, and the local
supercluster in which Wesson found that Angular Momentum J and Mass M are related by a constant p such that

J = p M^2 and J/M = p M.

Wesson's observations indicate approximately, that

p = 10^(-16) g^(-1) cm^2 sec^(-1) (cgs units) and
p = 1 / alpha_EM = 137 (natural units G = hbar = c = 1).

For Elementary Specific Angular Momentum J/M = hbar, in natural units where hbar = 1 and the unit of mass is the Planck mass Mplanck:

M = (J/M) / p = alpha_EM, which gives M = Mplanck / 137

which is roughly the mass of an SU(5) Magnetic Monopole.

Wesson's observations are consistent with a Compton Radius Vortes Kerr-Newman Black Hole related to the Wesson Force. The equation (in units with G
= c = hbar = 1) for a Kerr-Newman Black Hole with coincident outer and inner event horizons and with Q = 1

meaning that the Black Hole Core has UNIT amplitude to absorb or emit a gauge boson, in accord with Feynman's statement in his book
QED (Princeton 1988): "... e - the amplitude for a real electron to emit or absorb a real photon. It is a simple number that has been
experimentally determined to be close to -0.0854... the inverse of its square: about 137.03... has been a mystery ... all good theoretical
physicists put this number up on their wall ..."

is Q^2 + (J/M)^2 = 1 + (J/M)^2 = M^2. Dividing through by M^2, you get

J^2/M^4 = (J/M^2)^2 = 1 - (1/M)^2

For the Wesson force for which J = p_wesson M^2 with p_wesson = 1 / alpha_EM

J = sqrt(1 - (1/M)^2) M^2 = p_wesson M^2 = 137 M^2

so that 1 - (1/M)^2 = 137^2 and 1/M = sqrt(1 -137^2) = 137 i = 137 exp(pi/2)

Then the magnitude | 1 / Mwesson | = 137 which (since the units are natural units with G = c = hbar = 1) implies that

Mwesson = Mplanck / 137 = 10^19 / 137 = 7.3 x 10^16 GeV

which is consistent with Wesson's observation that

Mwesson = 7.3 x 10^16 GeV = Mmonopole

 

The Linear Angular Momentum, Magnetic Dipole Moment, and Mass Relationships hold in Gravitationally Bound Domains, which are characterized by

Energy Below about 250 GeV = VEV of W-Boson Higgs where:

the 1 Scalar Dilation and 4 Special Conformal Transformations of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2) are frozen out;
the 4 Translations and 6 Lorentz Transformations combine as described in gr-qc/9809061 by R. Aldrovandi and J. G. Peireira: "... By the process of
Inonu-Wigner group contraction taking the limit R -> oo, ...[where R is the de Sitter pseudo-radius, the] ... de Sitter group... [ whether of metric ...
(-1,+1,+1,+1,-1) or (-1,+1,+1,+1,+1) , is]... reduced to the Poincare group P ...[formed by a semi-direct product between Lorentz and translation
groups] and ... de Sitter space...[is]... reduced to the Minkowski space M. As the scalar curvature of the de Sitter space goes to zero in this limit, we
can say that M is a spacetime gravitationally related to a vanishing cosmological constant.";
If the 1+3 = 4-dimensional spacetime on which the 6+4 = 10-dimensional Poincare Group Spin(1,3) + 4-Translations acts linearly is viewed in
terms of an elastic Aether, its rigidity would correspond to the VEV of the W-Boson Higgs Condensate on the order of 250 GeV. Within
Gravitationally Bound Domains, since Special Conformal and Dilation transformations are frozen out, the rigidity of the 4-dimensional elastic
Aether corresponds to the W-Higgs VEV of about 250 GeV.
the T-Tbar Quark Condensate W-Boson Higgs mechanism connects Gravitational Mass (based on the Planck Mass Mplanck) carried by Gravity
with ElectroMagnetic Charge (based on the Magnetic Monopole Mmono) carried by the U(2) ElectroWeak Force so that J / Mmono = Mplanck.

Although the Wesson angular momentum / mass relationship covers a very wide range of mass scales (at least from Asteroids to Stars and Stellar
Systems), it is not Universal. Some other angular momentum / mass relationships are:

A neutral Kerr-Newman Black Hole, with coincident outer and inner event horizons, has Q^2 + (J/M)^2 = M^2 with charge Q = 0, so that (J/M)^2
= M^2, J^2 = M^4, J = M^2, and p_neutralKNblackhole = 1 (in natural units) = 1 x ( 1 / 2.2 x 10^(-5) ) Planck mass/gm x 3 x 10^10 (cm/sec)/c x
1.6 x 10^(-33) cm/Planck Length = 3 x 1.6 /2.2 x 10^(5 + 10 - 33) = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1).
The proton angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the proton mass is roughly
Mproton = 2 x 10^(-24) gm, so that p_proton = (1/2) hbar / (Mproton)^2 = (1/2) x 10^(-27) / 4 x 10^(-48) = (1/8) x 10^21 gm^(-1) cm^2 sec(-1) =
1.2 x 10^20 gm^(-1) cm^2 sec(-1);
The quark angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the constituent (not current) mass of
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the up or down quark, 1/3 of the proton mass, is roughly Mquark = 2/3 x 10^(-24) gm, so that p_quark = (1/2) hbar / (Mquark)^2 = (1/2) x 10^(-27)
/ (4/9) x 10^(-48) = (9/8) x 10^21 gm^(-1) cm^2 sec(-1) = 1.1 x 10^21 gm^(-1) cm^2 sec(-1).
The electron angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the electon mass is about
Melectron = 10^(-27) gm, so that p_electron = (1/2) hbar / (Melectron)^2 = (1/2) x 10^(-27) / 10^(-54) = (1/2) x 10^27 gm^(-1) cm^2 sec(-1) = 5 x
10^26 gm^(-1) cm^2 sec(-1).
The neutrino angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and the neutrino mass is about
Mneutrino = zero (or very small), so that p_neutrino = (1/2) x 10^(-27) / (zero (or very small) )^2 = infinity (or very large).

The differences may be that the Wesson relationship involves a combination of ElectroMagnetic and Gravity forces during Collapse/Formation, while, for
the others, the forces involved are:

p_neutrino = infinity (or very large) g^(-1) cm^2 sec^(-1) - No EM and No direct Gravity.
p_electron = 5 x 10^26 g^(-1) cm^2 sec^(-1) - mostly EM, with minimal Gravity.
p_quark = 1.1 x 10^21 gm^(-1) cm^2 sec(-1) - mostly EM and Color, with minimal Gravity.
p_proton = 1.2 x 10^20 g^(-1) cm^2 sec^(-1) - mostly EM and Color and Pion-Strong, with minimal Gravity.
p_wesson = 10^(-16) g^(-1) cm^2 sec^(-1) - balanced EM and Gravity.
p_neutralKNblackhole = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1) - No EM, just Gravity.

 

Can a laboratory-scale experiment extend the Wesson-type relationship between Angular Momentum J and Magnetic Dipole Moment P to sub-asteroid
laboratory mass scales ?

Saul-Paul Sirag, in his 3 November 2000 paper Vigier III: "Gravitational Magnetism: an Update", says:

"... The most straightforward test ... would be to measure directly the magnetic field of a rotating neutral body (which is not also a
ferromagnetic substance). Blackett ... suggested that a 1-meter bronze sphere spun at 100 Hz would do nicely, except that this is the maximum
safe speed, and there are severe problems in nulling out extraneous magnetic fields. With modern SQUIDs and mu-metal shielded rooms,
such an experiment can be attempted. Exactly such an experimental design ... was described at the SQUID '85 conference in Berlin. However,
the results of this experiment have not been published. ...".

 

What about MicroScale Connections between Angular Momentum and Electromagnetism ?

The MicroScale Particle Physics proportionality between Q and M obviously does not extend far into the MacroScale, since Asteroids, Planets, and Stars
do not have large net Electric Charges.

The Kerr-Newman Black Hole structure of a Compton Radius Vortex has the property that the square of the electric charge Q plays the same role as the
square of J/M (specific angular momentum, or angular momentum over mass) in that their sum, relative to the square of the mass, determines whether the
outer and inner event horizons are

separate Q^2 + (J/M)^2 < M^2 ,
coincidental Q^2 + (J/M)^2 = M^2 , or
complex Q^2 + (J/M)^2 > M^2 .

Jack Sarfatti relates Compton Radius Vortex structure of Elementary Particles to the formula of Saul-Paul Sirag (based on earlier work of Blackett and
Schuster, and perhaps Pauli) in his 1979 Nature paper Gravitational Magnetism (vol. 278 pp. 535-538, 5 April 1979), in which Saul-Paul Sirag says:

"The gravi-magnetic hypothesis proposes that a rotating mass, measured in gravitational units, has the same magnetic effect as that of a
rotating charge, measured in electrical units. The respective force constants determine this relationship

G^(1/2) M = k^(1/2) Q

where G is the gravitational constant, M is mass, k is the Coulomb constant, and Q is electric charge. ... Thus the ratio of magnetic moment P
to angular momentum J for a sphere of mass M, density factor f, radius r, angular velocity w, and magnetic field B is (in SI units [with
magnetic permeability muo of the vacuum]):

P / J = ( (5/4) 4 pi B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2)

... A priori, we should expect a correlation between P and J. ... The surprise is that this correlation ratio, P/J, should turn out to be close to P =
( G^(1/2) /2 k^(1/2) ) J. ... The gravi-magnetic hypothesis (stated in [ Log = log_10] form) predicts a P/J of -10.37. The mean P/J of the data
points plotted in Fig. 1 is -11.13 with a standard deviation of 0.42. ... Therefore, for a given value of the angular momentum J, the gravi-
magnetic hypothesis overstates the magnetic dipole moment P by a factor of 10^(-10.37 - (-11.13)) = 10^0.76 = 5.75. Saul-Paul Sirag says:
"... the deviation from the gravi-magnetic hypothesis line is fairly systematic. ... deviations ... may well be due to electrical-magnetic effects.
... [ P / J = G^(1/2) / 2 k^(1/2) ] predicts a surface field about three times greater than that measured at the surface of the Earth. ... the Earth is
not a uniformly dense sphere ... At the Earth's surface ... [ ( (5/4) 4 pi B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2) ] predicts a B of 2.1 x
10^(-4) T. That is not, however, a great deal more than the 1.4 x 10^(-4) T that [the equation] predicts for the surface of the Earth's core. ...
this core magnetism predicted by the gravi-magnetic equation is greater than the magnetic field of 6 x 10^(-5) T measured at the Earth's
surface. ... This is what we expect if we suppose that gravitational magnetism is modified by an electrical-magnetic effect stronger at the
Earth's surface than in the interior. ...".
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 B. G. Sidharth, in physics/9908004, says:

"... We first observe that as is known an assembly of Fermions below the Fermi temperature occupies each and every single particle level, and
this explains the fact that it behaves like a distribution of Bosonic phonons: The Fermions do not enjoy their normal degrees of freedom. ...
[there is a] Bosonization or semionic effect. ... Let us now consider an assembly of N electrons. As is known, if N+ is the average number of
particles with spin up, the magnetisation per unit volume is given by

M = mu ( 2 N+ - N ) / V

where mu is the electron magnetic moment. At low temperatures, in the usual theory, N+ = N / 2, so that the magnetisation ... is very small.

On the other hand, for Bose-Einstein statistics we would have, N+ = N. With the above semionic statistics we have,

N+ = b N, 1/2 < b < 1,

If N is very large, this makes an enormous difference ... Let us use ... the case of Neutron stars. In this case, as is well known, we have an
assembly of degenerate electrons at temperatures about 10^7 K, whereas the Fermi temperature is about 10^11 K ... So the above
considerations apply. In the case of a Neutron star we know that the number density of the degenerate electrons, n = 10^31 per c.c. So ...
remembering that mu = 10^(-20) G (Gauss), the magnetic field near the Pulsar is about 10^11 G < 10^8 Tesla, as required. Some White
Dwarfs also have magnetic fields. If the White Dwarf has an interior of the dimensions of a Neutron star, with a similar magnetic field, then
remembering that the radius of a White Dwarf is about 10^3 times that of a Neutron star, its magnetic field would be 10^(-6) times that of the
neutron star, which is known to be the case. It is quite remarkable that the above mechanism can also explain the magnetism of the earth. As
is known the earth has a solid core of radius of about 1200 kilometers and temperature about 6000 K. This core is made up almost entirely of
Iron (90%) and Nickel (10%). It can easily be calculated that the number of particles N = 10^48 , and that the Fermi temperature is about
10^5 K. In this case we can easily verify ... that the magnetic field near the earth's surface is about 1 G, which is indeed the case. It may be
mentioned that the anomalous Bosonic behaviour ... would imply a sensitivity to external magnetic influences which could lead to effects like
magnetic flips or reversals. ... Remembering that the core density of Jupiter is of the same order as that of the earth, while the core volume is
about 10^4 times that of the earth, we have in this case, N = 10^52 , so that the magnetization ... is about 10^4 times the earth's magnetism, as
required. ....".

According to a 23 March 2006 ESA news web page:

"... Martin Tajmar, ARC Seibersdorf Research GmbH, Austria; Clovis de Matos, ESA-HQ, Paris; and colleagues have measured ... a
gravitomagnetic field ... generate[d] ...[by]... a moving mass ... Their experiment involves a ring of superconducting material rotating up to 6
500 times a minute. Superconductors are special materials that lose all electrical resistance at a certain temperature. Spinning superconductors
produce a weak magnetic field, the so-called London moment. The new experiment tests a conjecture by Tajmar and de Matos that explains
the difference between high-precision mass measurements of Cooper-pairs (the current carriers in superconductors) and their prediction via
quantum theory. They have discovered that this anomaly could be explained by the appearance of a gravitomagnetic field in the spinning
superconductor (This effect has been named the Gravitomagnetic London Moment by analogy with its magnetic counterpart). ... Although just
100 millionths of the acceleration due to the Earth's gravitational field, ...[ gr-qc/0603033 says "... the peaks ... "only" 100 micro g ... are 30
orders of magnitude higher than what general relativity predicts classically ..."]... The electromagnetic properties of superconductors are
explained in quantum theory by assuming that force-carrying particles, known as photons, gain mass. By allowing force-carrying gravitational
particles, known as the gravitons, to become heavier, they found that the unexpectedly large gravitomagnetic force could be modelled. ... The
papers can be accessed on-line at the Los Alamos pre-print server using the references: gr-qc/0603033 and gr-qc/0603032. ...".

 

While Garrett Lisi was writing his paper 0711.0770, just before the Full Moon before Halloween ( according to a Tommaso Dorigo blog post on 25 October 2007 ) "...
Comet 17P/Holmes has experienced a huge outburst, brightening ... in the matter of hours ... 400,000 times ...[around]... 13:40UT on October 24th

..[according to]...Seiichi Yoshida ...".

On Guy Fawkes Day, 5 November 2007, the day before Garrett Lisi posted 0711.0770, the Astronomy Picture of the Day was the above image, and the
antwrp.gsfc.nasa.gov web site said:

"... Comet Holmes continues to be an impressive sight to the unaided eye. The comet has diminished in brightness only slightly, and now
clearly appears to have a larger angular extent than stars and planets. Astrophotographers have also noted a distinctly green appearance to the
comet's coma over the past week. Pictured above [ by Vicent Peris and Jose Luis Lamadrid ] over Spain in three digitally combined
exposures, Comet 17P/Holmes now clearly sports a tail. The blue ion tail is created by the solar wind impacting ions in the coma of Comet
Holmes and pushing them away from the Sun. Comet Holmes underwent an unexpected and dramatic increase in brightness starting only two
weeks ago. The detail visible in Comet Holmes' tail indicates that the explosion of dust and gas that created this dramatic brightness increase
is in an ongoing and complex event. ...".

Maybe Comet Holmes should be nicknamed "Comet E8", since it shares with Garrett Lisi's model "... dramatic
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brightness ... in an ongoing and complex event ...".

 

 

Click here to see how F4, E6, and E8 physics models are related.

 

Click here to see a movie (.mov) of the 240 E8 root vectors, color-coded as:

D4+D4+64 = 24+24+64 =112 root vectors of the Spin(16) in E8:
24 yellow points for one D4 in the Spin(16) in E8
24 purple points for the other D4 in the Spin(16) in E8
64 blue points for the 8 vectors times 8 Dirac gammas in the Spin(16) in E8

64+64 = 128 root vectors of the half-spinor of Spin(16) in E8:
64 red points for the 8 first-generation fermion particles times 8 Dirac gammas
64 green points for the 8 first-generation fermion antiparticles time 8 Dirac gamma

 

 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CB4E8snp.mov
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The 240 root vectors of my E8 physics model can also be projected as in this image made using a root vector rotation web applet by Carl Brannen

Note that the points are grouped (roughly from left to right) in red-green sets (RG) and blue-purple-yellow sets (BPY) as

8 RG + 28 BPY + 56 RG + 56 BPY + 56 RG + 28 BPY + 8 RG

that, if you add 8 Cartan elements of E8 to the central 56 blue-purple-green, you get a representation of a 7-grading of E8 described by Tomas Larsson
when he said in a post to the spr thread Re: Structures preserved by e_8 : "... e_8 also seems to admit a 7-grading,

g = g_-3 + g_-2 + g_-1 + g_0 + g_1 + g_2 + g_3, of the form

e_8 = 8 + 28* + 56 + (sl(8) + 1) + 56* + 28 + 8*. ...".

[ Note that g_0 = 8+56 = 64 = U(8) is in Spin(16) = U(8) plus D4 plus D4 ]

which 7-grading shows the fermionic (odd grade) nature of the RG points and the bosonic (even grade) nature of the BPY points.
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In the image, the 24 yellow points correspond to the 24 root vectors of D4 which is used to construct Gravity by a generalized MacDowell-Mansouri
mechanism based on the 15-dimensional D3 = A3 Conformal Group Spin(2,4) = SU(2,2). To help get started with visualization, here are the 24 yellow
points

in the image. Note that the 24 yellow points form three sets:

6 near the top, in a 1 4 1 pattern corrresponding to the 6 vertices of an octahedron;
12 in the middle, in a 4 4 4 pattern corresponding to the 12 vertices of a cuboctahedron;
6 near the bottom, in a 1 4 1 pattern corresponding to the 6 vertices of a second octahedron.

Note also that a 24-cell can be seen as being made up of a cuboctahedron and two octahedra as in this stereo image:

in which the cuboctahdron is green and the two octahedra are red and blue. So

24 yellow points form a 24-cell, which is the root vector polytope of the D4 Lie algebra that gives MacDowell-Mansouri Gravity
24 purple points correspond to the 24 root vectors of D4* which is used to construct the U(3) x SU(2) x U(1) Standard Model based on the 15-
dimensional D3 = A3 group SU(4) and its 9-dimensional subgroup U(3) and the 6-dimensional SU(4) / U(3) = CP3 Twistor space, with the U(3)
giving the SU(3) x U(1) of the Standard Model and the CP3 Twistor space giving (via relation to quaternionic structure) the SU(2) of the Standard
Model. Note that the 24 purple points form a pattern similar to that of the 24 yellow points shown above.
Each of the remaining three sets of 64 vertices is of the form 8 x 8g, where 8g denotes the 8 Dirac gamma basis elements of the Dirac gammas of an
8-dimensional Kaluza-Klein spacetime.

64 blue points correspond to 8v x 8g, where 8v corresponds to the 8 basis elements of an 8-dimensional Kaluza-Klein spacetime, so that the
64 blue points correspond to an 8x8 matrix of the 8 spacetime basis elements with respect to 8 Dirac gammas.
64 red points correspond to 8s' x 8g, where 8s' corresponds to D4 +half-spinors and to the 8 first-generation fermion particles (electron,
neutrino, red up quark, green up quark, blue up quark, red down quark, green down quark, blue down quark), so that the 64 red points
correspond to an 8x8 matrix of the 8 first-generation fermion particles with respect to 8 Dirac gammas.

64 green points correspond to 8s" x 8g, where 8s" corresponds to D4 -half-spinors (mirror image to +half-spinors) and to the 8 first-generation fermion
antiparticles,, so that the 64 green points correspond to an 8x8 matrix of the 8 first-generation fermion antiparticles with respect to 8 Dirac gammas.

  Physical Interpretations of E8 root vectors and 3 Generations of Fermion Particles and Anti-Particles
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In my E8 physics model, 64 of the 240 E8 root vectors (blue in the image above) are represented by 64 = 8x8 = 8 dimensions of full 8-dim spacetime x 8
Dirac Gammmas

The 8 dimensions of full 8-dim spacetime are denoted here by basis {t,x,y,z,e,ie,je,ke} (or sometimes with capital letters {T,X,Y,Z,E,IE,JE,KE} )to
indicate how it appears after dimensional reduction to get {t.x.y,z} is the basis for 4-dimensional physical spacetime and {e,ie,je,ke} is the basis for
4-dimensional CP2 internal symmetry space.
The 8 Dirac Gammas are denoted here by basis {1,i,j,k,e,ie,je,ke}.

The 8 Dirac components of the 8 spacetime vector dimensions (such as Xk etc ) physically describe effective spacetime curvature in full 8-dimensional
(high-energy) spacetime analogous to gravitational curvature in 4-dimensional (low-energy) physical spacetime.

 

A second set of 64 of the 240 E8 root vectors (red in the image above) are represented by 64 = 8x8 = 8 half-spinor fundamental first-generation fermion
particles x 8 Dirac Gammmas or, equivlalently, the 8 covariant components of the 8 fundamental first-generation fermion particles.The 8 fundamental
first-generation fermion particles are denoted here by

electron = EL
red up quark = UR
green up quark = UG
blue up quark = UB
red down quark = DR
green down quark = DG
blue down quark = DB
electron neutrino = NU

Therefore, the 8x8 = 64 covariant components of the fundamental first-generation fermion particles are:

ELt  ELx  ELy  ELz  ELe  ELie  ELje  ELke
URt  URx  URy  URz  URe  URie  URje  URke
UGt  UGx  UGy  UGz  UGe  UGie  UGje  UGke
UBt  UBx  UBy  UBz  UBe  UBie  UBje  UBke
DRt  DRx  DRy  DRz  DRe  DRie  DRje  DRke
DGt  DGx  DGy  DGz  DGe  DGie  DGje  DGke
DBt  DBx  DBy  DBz  DBe  DBie  DBje  DBke
NUt  NUx  NUy  NUz  NUe  NUie  NUje  NUke
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A third set of 64 of the 240 E8 root vectors (green in the image above) are represented by 64 = 8x8 = 8 half-spinor fundamental first-generation fermion
anti-particles x 8 Dirac Gammmas that can be represented by notation similar to that of the second set of 64 (red in the image above).

 

The 3 sets of 64 of the 240 E8 root vectors (blue, red, and green in the image above) are related by triality. To try to reduce confusing clutter, only some
of the blue (8-dim spacetime) and red (fundamental first-gemeration fermion particle) root vector vertices are explictly labelled. I hope that enough
labelling has been done to clearly indicate how the remaining blue, red, and green vertices should be labelled.

As to the 24 yellow and 24 purple vertices, they represent the root vectors of two copies of D4 (one D4 for Gravity and another D4 for the Standard
Model) that live within the Spin(16) inside E8, with structure

E8 / Spin(16) = 64 + 64

Spin(16) / D4xD4 = 64

The spinor fermion term of the full 8-dimensional Lagrangian of my E8 physics model is of the form

INTEGRAL over {t,x,y,z,e,ie,je,ke} of SPINOR {ELt ,ELx ,ELy ,ELz ,ELe ,ELie ,ELje ,ELke} ...(other fermions)

After dimensional reduction according to the Mayer Mechanism from a uniform octonionic 8-dimensional spacetime with basis

{t,x,y,z,e,ie,je,ke}

down to a quaternionic 4+4 = 8-dimensional Klauza-Klein spacetime with basis

{t,x,y,z} of physical spacetime plus {e,ie,je,ke} of internal symmetry space

the spinor term of the Lagrangian breaks down into the sum of four parts

1 - INTEGRAL over {t,x,y,z} of SPINOR {ELt ,ELx ,ELy ,ELz} ...(other fermions)

2 - INTEGRAL over {t,x,y,z} of SPINOR {ELe ,ELie ,ELje ,ELke} ...(other fermions)

3 - INTEGRAL over {e,ie,je,ke} of SPINOR {ELt ,ELx ,ELy ,ELz } ...(other fermions)

4 - INTEGRAL over {e,ie,je,ke} of SPINOR {ELe ,ELie ,ELje ,ELke} ...(other fermions)

First Generation 

1 - is just the usual Standard Model spinor fermion term for 4-dim physical spacetime and first-generation fermions, so 1 represents first-generation
fermions. The 8 first-generation fermion particles and antiparticles each correspond to the 8 octonion basis elements, so that the first-generation ferrmion
particles and the first-generation fermion antiparticles each correspond to the Octonions O.

 Second Generation

2 - differs from the usual Standard Model in that the SPINOR has components in the {e,ie,je,ke} internal symmetry space instead of in the {t,x,y,z}
physical spacetime. Transformation from the SPINOR with components in the {e,ie,je,ke} internal symmetry space to a SPINOR with components in the
{t,x,y,z} physical spacetime introduces a 4x4 matrix

   t x y z 
e  * * * *
ie * * * *
je * * * *
ke * * * *

Introduction of those new 4x4 = 16 degrees of freedom of that Transformation corresponds to introducing a new octonion corresponding to a second copy
of the 8 fundamental fermion particles and a new octonion corresponding to a second copy of the 8 fundamental fermion antiparticles, so that the second-
generation fermion particles and the second-generation fermion antiparticles each correspond to pairs of Octonions OxO.

3 - differs from the usual Standard Model in that the base manifold spacetime has components in the {e,ie,je,ke} internal symmetry space instead of in the
{t,x,y,z} physical spacetime. Transformation from the base manifold spacetime with components in the {e,ie,je,ke} internal symmetry space to a base
manifold spacetime with components in the {t,x,y,z} physical spacetime introduces a 4x4 matrix as described in 2. Introduction of those new 4x4 = 16
degrees of freedom of that Transformation corresponds to introducing a new octonion corresponding to a second copy of the 8 fundamental fermion
particles and a new octonion corresponding to a second copy of the 8 fundamental fermion antiparticles, so that the second-generation fermion particles
and the second-generation fermion antiparticles each correspond to pairs of Octonions OxO.

Third Generation

4 - differs from the usual Standard Model in that the SPINOR has components in the {e,ie,je,ke} internal symmetry space instead of in the {t,x,y,z}
physical spacetime AND the base manifold spacetime has components in the {e,ie,je,ke} internal symmetry space instead of in the {t,x,y,z} physical
spacetime. Transformation from the SPINOR with components in the {e,ie,je,ke} internal symmetry space to a SPINOR with components in the {t,x,y,z}
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physical spacetime introduces a 4x4 matrix

 

   t x y z 
e  * * * *
ie * * * *
je * * * *
ke * * * *

Introduction of those new 4x4 = 16 degrees of freedom of that Transformation corresponds to introducing a new octonion corresponding to a second copy
of the 8 fundamental fermion particles and a new octonion corresponding to a second copy of the 8 fundamental fermion antiparticles.

Transformation from the base manifold spacetime with components in the {e,ie,je,ke} internal symmetry space to a base manifold spacetime with
components in the {t,x,y,z} physical spacetime introduces a second 4x4 matrix

 

   t x y z 
e  * * * *
ie * * * *
je * * * *
ke * * * *

Introduction of the second new 4x4 = 16 degrees of freedom of that Transformation corresponds to introducing a second new octonion corresponding to a
second copy of the 8 fundamental fermion particles and a second new octonion corresponding to a second copy of the 8 fundamental fermion antiparticles,
so that the third-generation fermion particles and the third-generation fermion antiparticles each correspond to triples of Octonions OxOxO.

There are no further Generations beyond 3.

E8 Geometry and Physics
( E8, the Lie algebra of an E8 Physics Model, is rank 8 and has 8+240 = 248 dimensions - Compact Version - Euclidean Signature - for clarity of

exposition - much of this is from the book Einstein Manifolds (by Arthur L. Besse, Springer-Verlag 1987):

 Type EVIII rank 8 Symmetric Space Rosenfeld's Elliptic Projective Plane (OxO)P2

E8 / Spin(16) = 64 + 64
The Octonionic structure of (OxO)P2 gives it a natural torsion structure *

for which 64 looks like ( 8 fermion particles ) x ( 8 Dirac Gammas )

and 64 looks like ( 8 fermion antiparticles ) x ( 8 Dirac Gammas )

 Type BDI(8,8) rank 8 Symmetric Space real 8-Grassmannian manifold of R16 or set of the RP7 in RP15

Spin(16) / ( Spin(8) x Spin(8) ) = 64
Spin(16) is rank 8 and has 8+112 = 120 dimensions and looks like a 64-dim Base Manifold

whose curvature is determined by a 28+28=56-dim Gauge Group Spin(8) x Spin(8)

The 64-dim Base Manifold looks like ( 8-dim Kaluza-Klein spacetime ) x ( 8 Dirac Gammas )

Due to the special isomorphisms Spin(6) = SU(4) and Spin(2) = U(1) and the topological equality RP1 = S1

Spin(8) / ( Spin(6) x Spin(2) ) = real 2-Grassmannian manifold of R8 or set of the RP1 in RP7

Spin(6) gives Conformal MacDowell-Mansouri Gravity

Spin(8) / U(4) = Spin(8) / SU(4) x U(1) = set of metric-compatible fibrations S1 -> RP7 -> CP3

SU(4) / SU(3)xU(1) = CP3
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SU(3) gives color force

U(1) gives electromagnetism

CP3 contains CP2 = SU(3) / U(1) x SU(2) and so gives SU(2) weak force

 

Note that in the above image some of the 240 E8(8) vertices are projected to the same point:

each of the 6 vertices in the center (with white dots) are points to which 3 vertices are projected, so that each of the 6 circles with a white dot
represents 3 vertices;
each of the 24 vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are points to which 2 vertices are projected, so that each of
the 24 circles with a yellow dot represents 2 vertices.

Using the color-coding, the 240 root vector vertices of E8 correspond to the graded structure of the 256-dim Cl(8) Clifford algebra as follows:

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 =

= 1 + 8 + (24+4) + (24+4+28) + (32+3+3+32) + (28+4+24) + (24+4) + 8 + 1

 

In the above, the black underlined 4+4 = 8 correspond to the 8 E8 Cartan subalgebra elements that are not represented by root vectors, and the black non-
underlined 1+3+3+1 = 8 correspond to the 8 elements of 256-dim Cl(8) that do not directly correspond elements of 248-dim E8.
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Note that in the above image some of the 240 E8 vertices are projected to the same point:

the first and third circles from the center, which have 12 points, to each of which 2 vertices are projected, so that each circle represents 24 vertices;
and
the central point of each of the 6 clusters corresponding to the 27-dimensional exceptional Jordan algebra J3(O), to each of which 3 vertices are
projected, so that each cluster represents 27 vertices.

Note further that I am pretty sure of the color-identification of the points in the above figure, except for possible misplacements within the central 72-
vertex E6 root vector polytope:

red 24-cell Spin(8) root vector polytope;
blue 8 Spin(8) vector vertices of dual 24-cell plus 8 complex Spin(10) correspondents;
green 16 Spin(8) +/-half-spinor vertices of dual 24-cell plus 16 complex E6 correspondents.

 Since an important aspect of both the E8 model and the Cl(8) model is the representation of fermions by spinor-type structures,

such as by 8-dimensional Spin(8) +half-spinors and 8-dimensional Spin(8) -half-spinors in the Cl(8) model

and by 128-dimensional Spin(16) half-spinors in the E8 model (based on the identification of 248-dimensional E8 as the sum of the 120-dimensional
Spin(16) adjoint plus a 128-dimensional Spin(16) half-spinor space)

it is useful to see how spinor-type structures appear in the above-described structure of E8 by enclosing theire enumeration in [ brackets ]:

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 =

= 1 + 8 + (24+4) + (27+1+27+1) + (32+27+3+8) + (27+1+27+1) + (27+1) + 8 + 1
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D4 = (24+4)

D5 = D4 + 1 + 8 + 8

E6 = D5 + [32] + 1

E7 = E6 + ([16]+8+3+1) + [16]+8+3

E8 = E7 + ([16]+8+3+1) + ([16]+8+3+3) + (1+[16]+8+3+1) + ([16]+8+3+1)

256-dim Cl(8) - 248-dim E8 = 8

Note that each of the [16] above live in the 27-dimensional exceptional Jordan algebra J3(O), which is the algebra of 3x3 Hermitian Octonion matrices

 

 E8 Root Vector Projections - Frank Dodd (Tony) Smith, Jr. - 2008

The basis of my E8 physics model, which is based on Garrett Lisi's E8 physics model, is the figure

in which the two D4 inside E8 are shown in cyan and magenta.

Another figure I use, based on another projection of E8 root vectors into 2 dimensions, shows a nesting

D4 in D5 in E6 in E7 in E8

in which the two D4 of E8 are ( showing multiplicities 3 and 2 of points to which multiple root vectors are projected )
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The central red 24 of the inner D4 are obviously contained in E6 in E8.

 

The outer magenta 6 of the outer D4 in E7 outside E6 are the two central 3 of:

126 root vectors of E7 - 72 root vectors of E6 = 54 = 2x(24+3) =

2 circular 12+12 + 2 central 3

The magenta 6 root vectors of the two central 3 correspond to the root vectors of a 7-sphere S7 ( which, although not a Lie algebra due to Octonion non-
associativity, is a Malcev algebra )

The magenta 48 = 54-6 of the two E7 circular 12+12 are related to the blue 16 of 8-complex-dimensional Kaluza-Klein vector spacetime D5 outside red
D4 so that the magenta 48 and blue 16 combine to form a 48+16 = 64-real-dimensional = 8-octonionic-dimensional vector spacetime .

Therefore, E7 looks like E6 plus octonification of vector spacetime plus a 7-sphere S7.

 

The outer cyan 18 of the outer D4 in E8 outside E7 are the four central 3 plus outside 6 of:

240 root vectors of E8 - 126 root vectors of E7 = 114 = 108 + 6 = 4x(24+3) + 6 =

4 circular 12+12 + 4 central 3 + outside 6

The cyan 12 root vectors of the four central 3 correspond to the root vectors of the 14-dimensional Lie algebra G2.

The outside 6 root vectors correspond to the root vectors of a 7-sphere S7 ( which, although not a Lie algebra due to Octonion non-associativity, is a
Malcev algebra )

The cyan 96 = 108-12 of the four E8 circular 12+12 are related to the green 32 of 16-complex-dimensional full-spinor E6 fermion first-generation
particles and antiparticles so that the cyan 96 and green 32 combine to form 96+32 = 128-real-dimensional = 16-octonionic-dimensional representation

space for full-spinor fermion first-generation particles and antiparticles.

Therefore, E8 looks like E7 plus octonification of representation space for full-spinor fermion first-generation particles and antiparticles plus G2
plus a 7-sphere S7.

 

The outer magenta-cyan 24 of the outer D4 of the nesting D4 in D5 in E6 in E7 in E8 is made up of:

7-sphere from E7 plus G2 and 7-sphere from E8

 

The outer magenta-cyan 24

 

look like the outer red-green-blue 24
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in my basic E8 physics model figure

in which the second D4 is represented by its magenta 24

so the physics interpretations of the two projections are related by interchanging, in the basic figure,

its outer red-green-blue 24 and its magenta 24.

 

The basic figure, so interchanged, and with cyan changed to bright yellow and magenta changed to dark yellow. looks like

from the view of the 240 of E8 as 8 circles of 30.

 

To get more feel for the 8 circles of 30, consider the comment by rntsai on N-category Cafe that mentioned Kostant's "... decomposition of e8 into 31
cartan's ..." and said: "... It's ... related to e8/(d4+d4) decomposition :

e8/(d4+d4)= (28,1)+(1,28) + (8v,8v) + (8S+,8S+) + (8S-,8S-)

The last 3 terms can be seen as 24 8-dim spaces ...

The other 7 cartans are inside d4+d4 ... there are probably several ways to identify [them]...".
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Another way (other than the one mentioned by rntsai) is to decompose d4 into a 14-dim G2 plus two 7 spheres S7 + S7, getting

d4 = 14 + 7 + 7

14-dim rank-2 G2 has 7 = 14/2 Cartans and G2 can be seen as the sum of two 7-dimensional representations. If each 7 is represented by the 7 imaginary
octonions { i,j,k,e,ie,je,ke } then the 7 Cartans of G2 are the 7 pairs (one from each of the 7 in G2):

i i

j j

k k

e e

ie ie

je je

ke ke

Note that to make an Abelian Cartan, the pairs must match, because only matching pairs close to form an Abelian Cartan (this can be seen by looking at
the octonion products).

28-dim rank-4 d4 has 28/4 = 7 Cartans and d4 looks like G2 plus S7 plus S7 and since G2 decomposes into two 7 representations

d4 decomposes into 7 + 7 + 7 + 7 ( where the first two 7 are from G2 and the other two come from the two S7 )

and the 7 Cartans of d4 are ( in terms of octonion imaginaries )

i i i i

j j j j

k k k k

e e e e

ie ie ie ie

je je je je

ke ke ke ke

Again, note that all elements of the quadruples must match to get Abelian Cartan structure.

When you look at d4 + d4 to get 8-element Cartans of E8, all 8 elements must again match up to get Abelian Cartan structure, so the 7 Cartans of E8 that
come from d4 + d4 look like

i i i i i i i i

j j j j j j j j

k k k k k k k k

e e e e e e e e

ie ie ie ie ie ie ie ie

je je je je je je je je

ke ke ke ke ke ke ke ke

Of course, this octonion structure is also reflected in the "... 24 8-dim spaces ..." described by rntsai as "... (8v,8v) + (8S+,8S+) + (8S-,8S-) ..." so that all
31 of the 8-dim Cartans of E8 have nice octonionic structure.

Also note that when you make a 240-element E8 root vector diagram of 8 circles each with 30 vertices, 8 of the 248 E8 generators are missing, so that you
must leave out one of the 31 Cartan 8-element sets. Seeing E8 in terms of E8 = 120 + 128 = d4 + d4 + 8x8 + 8x8 + 8x8 it is most natural to see the
Cartan as being one of the Cartan sets of 8 coming from the d4 + d4, but you could see the E8 from other points of view by using other Cartan sets of 8 to
determine which of the 248 were the 8 omitted from the root vector diagram.

rntsai also said, about "The last 3 terms [that] can be seen as 24 8-dim spaces", "... You can verify that these are abelian, so calling them cartan is
justified. ...". Each of the 8x8 look like
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  g1 g2 g3 g4 g5 g6 g7 g8

1
i 
j 
k 
e 
ie 
je 
ke 

where the E8/octonionic { 1,i,j,k,e,ie,je,ke } represent 8-dim spacetime (8v) or 8 fermion fundamental first-generation particles (8S+) or 8 fermion
fundamental first-generation antiparticles (8S-) and the g1 ... g8 are Dirac gammas of 8-dimensional Kaluza-Klein spacetime.

Those Dirac gammas, although they have intrinsic Clifford algebra structure, can be regarded with respect to E8/octonionic structure as only indicating
physical Dirac gamma component structure of the E8/octonionic { 1,i,j,k,e,ie,je,ke } so that they are consistent with each of the rows

   1g1  1g2  1g3  1g4  1g5  1g6  1g7  1g8 

   ig1  ig2  ig3  ig4  ig5  ig6  ig7  ig8

   jg1  jg2  jg3  jg4  jg5  jg6  jg7  jg8

   kg1  kg2  kg3  kg4  kg5  kg6  kg7  kg8

   eg1  eg2  eg3  eg4  eg5  eg6  eg7  eg8

  ieg1 ieg2 ieg3 ieg4 ieg5 ieg6 ieg7 ieg8

  jeg1 jeg2 jeg3 jeg4 jeg5 jeg6 jeg7 jeg8

  keg1 keg2 keg3 keg4 keg5 keg6 keg7 keg8

being able to represent an 8-element E8 Cartan subalgebra, no matter which of the three representations 8v, 8S+, or 8S- (which are related to each other by
triality) is used.

 

 

D4 and D4* and Higgs

Frank Dodd (Tony) Smith, Jr. - March 2008

 Consider the two D4 in the E8 physics model based on E8 / Spin(16) that I like to use, and denote them D4 and D4* to distinguish between them.
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When transformed from the 8-circle projection to the basic projection of my E8 physics model, D4 and D4* look like

 

The basic figure of my E8 physics model

has, for the D4 and D4*, cyan intead of bright yellow and magenta instead of dark yellow, so that in the basic figure the D4 and D4* look like

 

28-dim D4 ( with 24 root vectors ) gives Gravity from its 15+1 = 16-dimensional D3xU(1).

The 12-dimensional symmetric space D4 / D3xU(1) corresponds to the Lie spheres in R8.

 

28-dim D4* ( with 24 root vectors ) gives the Standard Model SU(3) and SU(2) and U(1) from its 15+1 = 16-dimensional A3xU(1) = U(4).

The 12-dimensional symmetric space D4* / U(4) corresponds to the set of complex structures in R8.

 

Since D3 = A3 and D3xU(1) = U(4), the Lie spheres in R8 looks like the set of complex structures in R8, so from when I refer to the "set of complex
structures in R8" I am referring to both of those things.

 

Since D4 describes Gravity acting on 4-dimensional M4 physical spacetime, the 12-dimensional set of complex structures in R8 of the D4 symmetric
space correspond to the ways that M4 can be fit inside the prior-to-dimensional-reduction 8-dimensional spacetime.
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Since D4* describes the Standard Model SU(3) and SU(2) and U(1) acting on 4-dimensional CP2 , the 12-dimensional set of complex structures in R8 of
the D4* symmetric space correspond to the ways that CP2 can be fit inside the prior-to-dimensional-reduction 8-dimensional spacetime.

After dimensional reduction, the uniform R8 is transfomed into a 4+4-dimensional M4xCP2 Kaluza-Klein space,

and consistency with the structure of the M4xCP2 Kaluza-Klein space is a restriction on the 12+12 = 24 degrees of freedom of the D4 and D4* symmetric
spaces.

and the geometry of that dimensional reduction gives, by the Mayer Mechanism, the Higgs scalar, which is 2-complex dimensional or 4-real dimensional
( see, for example, Introduction to Gauge Field Theory, by Bailin and Love (rev ed IOP 1993 at pages 235, 238)).

Since the 12+12 = 24 degrees of freedom of the D4 and D4* symmetric spaces produce the 4 degrees of freedom of the Higgs scalar,

the remaining 24-4 = 20 degrees of freedom do not correspond to physics in our M4xCP2 low-energy Kaluza-Klein realm,

but to phenomena in the high-energy realm of prior-to-dimensional-reduction 8-dimensional spacetime.

 

Having seen how the Higgs etc comes from the 28-16 = 12-real-dimensional symmetric spaces Spin(8) / U(4) of D4 and D4*

consider the physical interpretation of the 16-real-dimensional U(4) subgroup of Spin(8) in D4* that produces the Standard Model.

12 of the dimensions describe the Standard Model gauge groups SU(3) and SU(2) and U(1)

As to the remaining 16-12 = 4 dimensions,

1 of them is the U(1) of U(4) = U(1)xSU(4) that describes a complex propagator phase, which must be corrrelated/coincidental with the U(1) of the
U(2,2) in the Spin(8) of D4 that produces Gravity for consistency of the E8 physics model after dimensional reduction

1 more of them is accounted for by requiring the U(1) of U(3) and the U(1) of U(2) to be correlated/coincidental, producing the U(1) photon. (Note that in
the E6 physics model with only one D4, the 12 Standard Model generators are the 28-16 = 12 of Spin(8) / U(2,2), so there is only one U(1) photon.)

The other 2 are in CP3 beyond CP2 ( where CP3 = SU(4) / U(3) and CP2 = SU(3) / U(2) ) and they describe the Quantum Worlds of the Many-Worlds,
much like "the "tunnel effect" of quantum mechanics in terms of classical evolution of a system in imaginary time" to use the words of Yu. Manin in his
1981 book "Mathematics and Physics", where he said:

"... It is extremely important to ... imagine the whole history of the Universe ... as a complete four-dimensional shape, something like the "tao"
of ancient Chinese philosophy. The introduction of temporal dynamics is the next step. ... the natural structure for the absolute sky ... at the
point P0 ... is the complex Riemann sphere ... the complex projective line CP1 ... the natural coordinates are complex numbers ... they are
always connected by a fractional-linear transformation ... each sky CP1 is simply embedded in ... The "Penrose paradise" H = CP3 ... the
space of "projective twistors" ... the skies over the points of the Minkowski World are not all the lines in CP3, but only part of them,
lying in a five-imensional hypersurface ... introduc[ing] additional ... skies correspond[ing] to the missing lines in CP3 ...[gives]... the
compact complex spacetime of Penrose, denoted CM ... [with] the interpretation of the "tunnel effect" of quantum mechanics in terms of
the classical evolution of a system in imaginary time ...

In a world of light there are neither points nor moments of time; beings woven from light would live "nowhere" and "nowhen" ... One point of
CP3 is the whole life history of a free photon - the smallest "event" that can happen to light. ...".

 

E6 in E8, PSL(2,11) and E8(p)

pdf version

E6 in E8 
Note that in the below images some of the 240 E8(8) vertices are projected to the same point, so that when counting root vectors keep in mind:

each of the vertices in the center with white dots are points to which 3 vertices are projected, so that each of the 6 circles with a white dot represents
3 vertices;
each of the vertices surrounded by 6 same-color nearest neighbors with yellow dots are points to which 2 vertices are projected, so that each of the
24 circles with a yellow dot represents 2 vertices.

The right figure in the image below shows the 240 root vectors of 248-dimensional E8:
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The left figure in the image above shows the 72 root vectors of 78-dimensional E6 which is made up of:

28-dimensional D4 (24 cyan root vectors)
( 8+8 ) complex D4 vectors ( 8+8 blue root vectors )
1 Cartan subalgebra element for complexification of D4 vectors
( 8+8 ) complex D4 +half-spinors( 8+8 red root vectors )
( 8+8 ) complex D4 -half-spinors ( 8+8 green root vectors )
1 Cartan subalgebra element for complexification of D4 spinors

Given a basis {1,i} of the complex numbers, the 3 sets of 8+8 in E6 can each be regarded as representing 8 complex elements of the form

8 x 1 + 8 x i

so that the representation spaces of 8-dimensional Kaluza-Klein spacetime and the 8 fundamental first-generation fermion particles and the 8 fundamental
first-generation fermion antiparticles can be seen as complex as is useful for calculation of particle masses and force strength constants using an approach
motivated by that of Armand Wyler.

 

To see how to expand from E6 to E8, consider that E8 has octonionic structure, evidenced by the fact that E8 / Spin(16) = (OxO)P2 = Rosenfeld's ocoto-
octonionic projective plane., so that E6 must be "Octonified" as follows:

First, consider the D4 part of E6, which is not explicitly complexified, so it must be extended to operate on the octonions of E8. Ignoring signature
subtleties, E6 has one D4 = Spin(8), whose action must be extended to octonion space. Consider the full spinor representation of Spin(8). According
to F. Reese Harvey in his book "Spinors and Calibrations" (Academic 1990 at page 287): "... Spin(8) acts transitively on S7 x S7 ...", where each of
the two S7 are the unit sphere in each of the 8-dimensional half-spinor representation spaces of Spin(8).

So, to expand to E8, each of the S7 must be Octonified. This is done by introducing an octonion product among the points of each S7. Unlike S3
with a quaternion product that closes to form a Lie group, S7 under an octonion product does not close, but expands to form a 28-dimensional
Spin(8) that can be seen as an S7, another S7, and a 14-dimensional G2. Since each of the two S7 expands to a Spin(8):

Expanding E6 to E8 goes from the one D4 in E6 to 2 D4 in E8. The 24 root vectors of the second D4 are the 24 magenta root vectors in the central
figure of the above image.

Second, consider each of the 3 ( blue, red, and green in the E6 left figure of the above image ) sets of 8+8 root vectors in E6 with complex form 8 x
1 + 8 x e ( for complex basis here denoted {1,e} )

To Octonify them they must be expanded from complex with basis {1,e} to octonion with basis {1,i,j,k,e,ie,je,ke}

by adding 6 more root vectors ( {i,j,k} added corresponding to {1} and {ie,je,ke} added corresponding to {e} ) such that the each of the 3 sets of
8+8 = 16 can, when expanded to E8, each be regarded a representing 8+8+8+8+8+8+8+8 = 64 octonionic elements of the form

8 x 1 + 8 x i + 8 x j + 8 x k + 8 x e + 8 x ie + 8 x je + 8 x ke

by adding 6 new sets of 8 root vectors for each of the vector blue, +half-spinor red, and -half-spinor green as shown in the central figure of
the above image, for a total of 3 x 6x8 = 3x48 = 6 x 24 =144 of the root vectors in the central figure of the above image.

 

( Note that, since the complex structure of E6 remains implicitly in the structure of E8, it is still available for use by Armand Wyler-type approaches (
such as I use in my model ) for calculation of force strengths, particle masses, etc. )

 

So, to expand the 72 root vectors of 78-dimensional E6 to the 240 root vectors of 248-dimensional E8,

add the 72 root vectors of the left figure of the above image

to the 24+144 = 168 root vectors of the central figure of the above image
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to get the 72 + 168 = 240 root vectors of the right figure of the above image.

 

( Note that 168 is the order of PSL(2,7) = PSL(3,2) and is related to the Klein Quartic. )

 

Those three images are shown on larger scale in the three images immediately below:
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E8 and PSL(2,11)
 

According to Bulletin (New Series) of the American Mathematical Society, Volume 36, Number 1, January 1999, Pages 75-93

Finite Simple Groups which Projectively Embed in an Exceptional Lie Group are Classified!

by Robert L. Griess Jr. AND A. J. E. Ryba:

"... The finite subgroups of the smallest simple algebraic group PSL(2;C) (up to conjugacy) constitute the famous list: cyclic, dihedral, Alt4,
Sym4, Alt5. This list has been associated to geometry, number theory, and Lie theory in several ways. McKay's correspondence between
these groups and the Cartan matrices of types A, D and E and his related tensor product observations are provocative. For the exceptional
algebraic groups, theories of Kostant, Springer and Serre have called attention to particular finite simple subgroups. A good list of finite
subgroups should help us understand the exceptional groups better. ...
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 ...".

 

According to a 2006 paper in the Journal of Mathematical Chemistry entitled

"The undecakisicosahedral group and a 3-regular carbon network of genus 26"

by Erwin Lijnen, Arnout Ceulemans, Patrick W. Fowler,and Michel Deza:

"... the special linear group SL(2,p) ... has order p (p^2 - 1) . The group PSL(2,p) is defined as the quotient group of SL(2,p) modulo its centre
... For all prime numbers p at least 5, the centre has only two elements and the corresponding quotient group PSL(2,p) is simple. Of all these
prime numbers p however, the numbers p = 5, 7, 11 stand out as they are the only cases in which the group PSL(2,p) acts transitively on sets
of p as well as on sets of p +1 elements, a result already known to Galois.

For all other prime values of p the group PSL(2,p) acts transitively on sets of p + 1 elements, but not on sets of p elements ...

Three projective special linear groups PSL(2,p), those with p = 5, 7 and 11, can be seen as p-multiples of tetrahedral, octahedral and
icosahedral rotational point groups, respectively.

The first two have already found applications in carbon chemistry and physics,

PSL(2,5) ... is the rotation group of the fullerene C60 and dodecahedrane C20H20 ... PSL(2,5) has 60 elements and is isomorphic to the pure
icosahedral rotation group I . It is alternatively called the pentakistetrahedral group 5T as it contains the tetrahedral group as a subgroup of
index 5 . This can easily be seen on a regular dodecahedron where the 20 vertices can be divided into five sets of four vertices such that each
set of four vertices forms a regular tetrahedron .... The group PSL(2,5) acts transitively on this set of five tetrahedra by the action of one of the
fivefold rotations. The group acts also transitively on a six element set as can be seen from the action on the six diagonals of the regular
icosahedron connecting opposite points. ... The smallest 3-regular map with rotational symmetry PSL(2,5) (i.e., 5T or I ) is the all-pentagon
dodecahedral map ...

PSL(2,7) is the rotation group of the 56-vertex all-heptagon Klein map, an idealisation of the hypothetical genus-3 "plumber's nightmare"
allotrope of carbon. ... PSL(2,7) of order 168, which is alternatively called the heptakisoctahedral group 7O as it contains the octahedral group
O as a subgroup of index 7. The group can be represented by the regular genus-3 Klein map, named after Felix Klein who investigated its
very high symmetry in connection with the theory of multivalued functions ... Using this map it is easy to show the transitive character on a 7-
set, as under removal of the sevenfold symmetry elements, the 56 vertices split into seven octahedral structures containing eight vertices. The
complete structure of this group and its relevance to some negative-curvature carbon structures was described in previous papers ... the
smallest ... 3-regular map ... with the rotational symmetry PSL(2,7) (i.e., 7O) is the all-heptagon Klein map ...
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PSL(2,11) ... has potential relevance for the study of the icosahedral phase of quasicrystals, and was identified as a finite simple subgroup of
the Cartan exceptional group E8 ... Here, we present an analysis of PSL(2,11) as the rotation group of a 220-vertex, all 11-gon, 3-regular
map, which provides the basis for a more exotic hypothetical sp2 framework of genus 26. The group structure and character table of
PSL(2,11) are developed in chemical notation and a three dimensional (3D) geometrical realisation of the 220-vertex map is derived in terms
of a punctured polyhedron model where each of 12 pentagons of the truncated icosahedron is connected by a tunnel to an interior void and the
20 hexagons are connected tetrahedrally in sets of 4. ... to realise PSL(2,11) (i.e., 11 I ) by a 3-regular map it is necessary to go to an all-
undecagon map which will have 220 vertices, v, and 330 edges, e and 60 faces, f . Hence, from f = v / 2 + 2( 1 - g ), we find a genus g of 26.
... the map of interest ...[has]... total automorphism group consists of 1,320 elements, of which the orientation-preserving (rotational) part of
660 elements corresponds with the group PSL(2,11). ... a geometrical representation for this genus-26 map has thus far not yet been reported.
The most obvious representation would be to draw a Schlegel-like diagram consisting of a central 11-gon surrounded by layers of
undecagonal faces, adding layers until all faces have been accounted for. ...

 

... Continuation to produce the whole diagram with 220 numbered vertices and all 60 faces would yield a very intricate figure. Instead, we
work with the dual map, represented by the dashed lines in figure 1. It consists of 60 undecavalent vertices and 220 triangular faces, and of
course retains the PSL(2,11) rotational symmetry of the original 220-vertex 3-regular map. ...

... our parent group has four direct subgroups: I' , I'' , M5,11 and D6. In total there are 22 subgroups isomorphic to the purely rotational
icosahedral group. They fall into two subgroup classes I' and I'' , which are non-equivalent within 11I symmetry. The subgroups within one of
these classes are transformed into each other by any one of the 11-fold operations. Note, that equivalence of both classes is restored when one
considers the full symmetry group 11Id of the genus-26 map, which also includes orientation-reversing symmetry operations. The second
largest subgroup class consists of 12 groups of order 55 corresponding with the metacyclic group M5,11, which is formed by the semi-direct
product of a fivefold and 11-fold cyclic group and is the only subgroup of 11I that is not isomorphic with a point group. The fourth direct
subgroup class contains 55 groups of order 12 isomorphic to a sixfold dihedral group. Apart from the subgroup class T with 55 purely
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rotational tetrahedral groups, all other subgroup classes are only composed of dihedral groups Dn or cyclic groups Cn. ...

We ... investigate the possibility of forming a 3D geometrical model exhibiting such icosahedral symmetry, where we further impose the
restriction that the 60 vertices remain equivalent, as is the case under PSL(2,11) symmetry. In 3D space there are four semiregular convex
polyhedra on 60 vertices obeying these restrictions. They are the four icosahedral Archimedean solids on 60 vertices depicted ...

... namely the small rhombicosidodecahedron, the truncated dodecahedron, the snub dodecahedron and the truncated icosahedron. ... Seeking a
geometrical representation it is worth investigating whether the graphs of these Archimedean solids appear as subgraphs of the graph
underlying our 26-genus map. If such an Archimedean subgraph does indeed exist, i would be useful as a 3D icosahedral backbone on which
a complete geometrical model of the genus-26 map could be built. ...

 

The ... most interesting subgraph is the truncated icosahedron, corresponding with the framework of Buckminsterfullerene C60. The special
relationship of this truncated icosahedral structure to the group PSL(2,11) has already been noted in papers by Kostant ...[who]... showed that
the graph of C60 can be expressed group-theoretically by the structure of a 60-element conjugacy class of PSL(2,11) ...".

 

 

 

E8(p)
According to "The Classification of the Finite Simple Groups" (AMS Mathematical Surveys and Monographs, Vol. 40, No. 1, 1994) by Gorenstein,
Lyons, and Solomon ( in the following I change their notation from prime number q to prime number p ):

"... It is our purpose ... to prove the following theorem:

CLASSIFICATION THEOREM. Every finite simple group is

cyclic of prime order,
an alternating group,
a finite simple group of Lie type,
or one of the twenty-six sporadic finite groups.

... the bulk of the set of finite simple groups consists of finite analogues of Lie groups ... called finite simple groups of Lie type, and naturally
form 16 infinite families ... In 1968, Steinberg gave a uniform construction and characterization of all the finite groups of Lie type as groups
of fixed points of endomorphisms of linear algebraic groups over the algebraic closure of a finite field ...

The finite simple groups are listed ...[including]... Group ... E8(p) ...[ for prime p ]...

Order ... p^120 (p^2 - 1 ) (p^8 - 1 ) (p^12 - 1 ) (p^14 - 1 ) (p^18 - 1 ) (p^20 - 1 ) (p^24 - 1 ) (p^30 - 1 ) ...".

To get a feel for E8(p), ignore the -1 part of the Order formula for E8(q) and see that the order of E8(q) is roughly (somewhat less than)

p^120 p^(2+8+12+14+18+20+24+30) = p^(120+128) = p^248

Note that 248-dim E8 = 120-dim adjoint of Spin(16) + 128-dim half-spinor of Spin(16)

and that p^248 is the set of maps from 248 to p

and that the exponents are one greater than each of the primes 1, 7, 11, 13, 17, 19, 23, and 29,

but not similarly related to the primes to 2, 3, or 5.

and that
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E8(2) = the number of ways to assign the 2 elements + and 1 (as in + and - electric charge of the U(2) electroweak gauge group) to each of the 248
basis elements of E8
E8(3) = the number of ways to assign the 3 = 2+1 = 4-1 elements + and 1 (as in r, g and b color charge of the SU(3) color force gauge group) to
each of the 248 basis elements of E8
E8(5) = the number of ways to assign the 5 = 6-1 = 4+1 elements x, y, z, t and m (as in spatial x, y and z , and time t and scale/mass m of the
Spin(2,3) anti-deSitter group of MacDowell-Mansouri gravity) to each of the 248 basis elements of E8
 
E8(7) = the number of ways to assign the 7 = 6+1 = 8-1 Imaginary Octonion basis elements (as in spatial/internal symmetry part of 8-dim Kaluza-
Klein spacetime and tree-level-massive first generation fermion particles and antiparticles and in 7 of the 8 Dirac gammas of E8 physics) to each of
the 248 basis elements of E8
E8(11) = the number of ways to assign 11 = 12-1 elements (as in the 11 generators of charge-carrying SU(3) and SU(2) of the 12 generators of the
Standard Model SU(3)xSU(2)xU(1) in E8 physics) to each of the 248 basis elements of E8
E8(13) = the number of ways to assign 13 = 12+1 elements (as in 12 root vectors of Conformal Spin(2,4) = SU(2,2) of MacDowell-Mansouri
gravity in E8 physics) to each of the 248 basis elements of E8
E8(17) = the number of ways to assign 17 = 16+1 elements as in the 16-dim vector representation of Spin(16) and the 16-dim full spinor
representation of Spin(8) and 16-dim pairs of octoniions representing second-generation fermions and in the complexification of 8-dim Kaluza-
Klein spacetime and 8-dim representation spaces of first-generation particles and antiparticles) to each of the 248 basis elements of E8
E8(19) = the number of ways to assign 19 = 18+1 elements (as in the 18 root vectors of 21-dimensional rank 3 Spin(7)) to each of the 248 basis
elements of E8
E8(23) = the number of ways to assign 23 = 24-1 elements (as in 24-dim triples of octonions representing third-generation fermions and 24 full
octonionic dimensions of the 27-dim Jordan algebra J(3,O)) to each of the 248 basis elements of E8
E8(29) = the number of ways to assign 29 = 28+1 elements (as in 28-dim d4 for MacDowell-Mansouri gravity and 28-dim d4 for the Standard
Model in E8 physics) to each of the 248 basis elements of E8
...
E8(113) = the number of ways to assign 113 = 112+1 elements (as in the 112 root vectors of 120-dim Spin(16)) to each of the 248 basis elements of
E8
E8(127) = the number of ways to assign 127 = 128-1 elements (as in 64+64 = 128-dim half-spinors of Spin(16) representing first-generation
fermion particles and antiparticles, and the related Dirac Gammas) to each of the 248 basis elements of E8
...
E8(257) = the number of ways to assign 257 = 256+1 elements (as in 256-dim Cl(8)) to each of the 248 basis elements of E8
...
E8(65537) = the number of ways to assign 65,537 = 65,536+1 elements (as in 65,536-dim Cl(16)) to each of the 248 basis elements of E8

 

In math.RT/0712.3764 Skip Garibaldi said:

"... Theorem. Let L be a Lie algebra of type E8 over a field of characteristic 5. Then there is no quotient trace form on L. ...

Roughly speaking, we use lemmas due to Block to reduce to showing that the trace is zero for representations coming from algebraic groups
of type E8. From this, it is easy to see that it suffices to consider only the Weyl modules, which are defined over Z. Leaning on the fact that a
Lie algebra of type E8 is simple over every field ... we note that the trace form is zero because 5 divides 60, the Dynkin index of E8. ...

Lemma 1.3. Let G and g be ... of type E8. The following are equivalent:

(1) The Killing form of g is not zero over F.
(2) The Killing form of g is nondegenerate over F.
(3) The characteristic of F is =/= 2, 3, 5.

...

Proposition 1.5. Let G and g be as in 1.1 and of type E8. There is a representation rho of G over F with tr =/= 0 if and only if F has
characteristic =/= 2, 3, 5.

... ".

 

Physics of F4, E6, and E8

Frank Dodd (Tony) Smith, Jr., December 2007 (based on Physics Forum discussion with Garrett Lisi, Mitchell Porter, et al, and Steven Weinberg on how
to build a physics Lagrangian and some material about an E8 7-grading based on an spr post by Thomas Larsson and some Clifford/Geometric Algebra
ideas of David Hestenes and some Octonion ideas of Ian Porteous and some Division Algebra ideas of Geoffrey Dixon and some comments on E8 and

helicity and some comments on E8 and Spin-Statistics and Signatures and Pin and Spin and some comments on the history of my model and some
comments on E8 and The Golden Compass and an E8 Root Vector movie and some comments on E8 geometry. )

Here is how I see Physics Models based on F4, E6, and E8:

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CB4E8snp.mov
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F4 

The exceptional Lie algebra f4 =

so(8) 28 gauge bosons of adjoint of so(8)
+ 8 vectors of vector of so(8)
+ 8 +half-spinors of so(8)
+ 8 -half-spinors of so(8) (mirror image of +half-spinors)

Therefore, you can build a natural Lagrangian from f4 as

8 vector = base manifold = 8-dim Kaluza-Klien 4+4 dim spacetime
fermion term using 8 +half-spinors as left-handed first-generation particles and the 8 -half-spinors as right-handed first-generation antiparticles.
a normal (for 8-dim spacetime) bivector gauge boson curvature term using the 28 gauge bosons of so(8).

 If you let the second and third fermion generations be composites of the first, i.e., if

the 8 first-generation particles/antiparticles are identified with octonion basis elements denoted by O,
and you let the second generation be pairs OxO
and the third generation be triples OxOxO
and if you let the opposite-handed states of fermions not be fundamental, but come in dynamically when they get mass,

then

f4 looks pretty good IF you can get gravity and the standard model from the 28 so(8) gauge bosons.

If you want to make gravity from 15-dim Conformal Lie algebra so(2,4) by a generalized McDowell-Mansouri mechanism

then you have 28-15 = 13 so(8) generators left over, which are enough to make the 12-dim SM,

BUT

the 15-dim Conformal Gravity and 12-dim Standard Model are not both-at-the-same-time either

Group-type subroups of Spin(8)
or Algebra-type Lie algebra subalgebras of so(8)
or factors of the Weyl group of so(8), since

the Weyl group of so(8) is of order 2^3 4! = 8 x 24 = 192
the Weyl group of so(2,4) is of order 2^2 3! = 4 x 6 = 24
the Weyl group of su(3) is of order 3! = 6
the Weyl group of su(2) is of order 2! = 2
the Weyl group of u(1) is of order 1! = 1

Not only does the Weyl group of so(8) have only one factor of 3 while the Conformal Group and Standard Model have two factors of 3, but the
total order of the Weyl groups of the Conformal Group and Standard Model is 24 x 6 x 2 x 1 = 288 which is larger than the order 192 of the Weyl
group of so(8).

So, if you try to get both the 15 CG and 12 SM to fit inside the 28 so(8),

you see that they do not fit as Lie Group subgroups
and you see that they do not fit as Lie algebra subalgebras
and you see that they do not fit as Weyl group factors

so

what I have done is to look at them as root vectors, where the so(8) root vector polytope has 24 vertices of a 24-cell

and the Conformal Gravity so(2,4) root vector polytope has 12 vertices of a cuboctahedron
and the remaining 24-12 = 12 vertices can be projected in a way that gives the 12-dim SM.

 

My root vector decomposition (using only one so(8) or D4) is one of the things that causes Garrett Lisi to say that I have "... a lot of really weird ideas
which ...[ he, Garrett ]... can't endorse ...".

So, from a conservative point of view, that you must use group or Lie algebra decompositions (not even considering a somewhat unconventional Weyl
group factor approach, for which the f4 approach also will not work) ,

f4 will not work because one copy of D4 so(8) is not big enough for gravity and the SM.

Also, f4 has another problem for my approach: f4 has basically real structures, while I use complex-bounded-domain geometry ideas based on ideas of
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Armand Wyler to calculate force strengths and particle masses.

So, although f4 gives you a nice natural idea of how to build a Lagrangian as

integral over vector base manifold
of curvature gauge boson term from adjoint so(8)
and spinor fermion terms from half-spinors of so(8)

f4 has two problems:

1 - no complex bounded domain structure for Wyler stuff (a problem for me)
2 - only one D4 (no problem for me, but a problem for more conventional folks).

So, look at bigger exceptional Lie algebra:

 

E6 

e6 is nice, and has complex structure for my Armand Wyler-based calculation of force strengths and particle masses, so e6 solves my problem 1 with f4
and I can and have constructed an e6 model,

but e6 still has only one D4, so e6 is still problematic from the conventional view, as e6 does not solve the conventional problem 2 with f4.

So,  do what Garrett Lisi did, and go to the largest exceptional Lie algebra, e8:

 

E8

 

If you look at e8 in terms of E8(8) EVIII = Spin(16) + half-spinor of Spin(16)

you see two copies of D4 inside the Spin(16) (Jacques Distler mentioned that) which are enough to describe gravity and the SM.

I think that Garrett's use of e8 is brilliant, and have written up a paper about e8 (and a lot of other stuff) HERE .

There is a link to a pdf version, and there is a misprint on page 2 where I said EVII instead of EVIII, and probably there are more misprints, but as I said
in the paper"... Any errors in this paper are not Garrett Lisi's fault. ...".

 

My view of e8 differs in some details from Garretts:

I don't use triality for fermion generations, since my second and third generations are composites of the first, as described above in talking about f4
and I use a different assignment of root vectors to particles etc, which can be seen in an animated rotation using Carl Brannen's root vector java
applet see my .mov file HERE . In the movie:

There are D4+D4+64 = 24+24+64 = 112 root vectors of Spin(16) :
24 yellow points for one D4 in the Spin(16) in E8
24 purple points for the other D4 in the Spin(16) in E8
64 blue points for the 8 vectors times 8 Dirac gammas in the Spin(16) in E8

There are 64+64 = 128 root vectors of a half-spinor of Spin(16) :
64 red points for the 8 first-generation fermion particles times 8 Dirac gammas
64 green points for the 8 first-generation fermion antiparticles time 8 Dirac gamma

 

 

Steven Weinberg on How to Build a Physics Lagrangian

Given E8 = adjoint Spin(16) + half-spinor Spin(16) and physical interpretation

There are D4+D4+64 = 24+24+64 = 112 root vectors of Spin(16) :
24 yellow points for one D4 in the Spin(16) in E8 which D4 gives MacDowell-Mansouri Gravity
24 purple points for the other D4 in the Spin(16) in E8 which D4 gives the Standard Model gauge bosons
64 blue points for the 8 vectors times 8 Dirac gammas in the Spin(16) in E8 which vectors give 8-dim Kaluza-Klein spacetime

http://www.measurementalgebra.com/E8.html
http://www.measurementalgebra.com/E8.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CB4E8snp.mov
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There are 64+64 = 128 root vectors of a half-spinor of Spin(16) :
64 red points for the 8 first-generation fermion particles times 8 Dirac gammas
64 green points for the 8 first-generation fermion antiparticles time 8 Dirac gamma

is it natural to put them together to form the Lagrangian of my E8 physics model ?  

In the 1986 Dirac Memorial Lectures published in the book Elementary particles and the Laws of Physics (Cambriddge 1987)

Steven Weinberg said ( in the following I sometimes substitute the word "fermion" for "electron" and the words "gauge bosons" for "photon" and the
words "the equation" for "(1)" referring to equation (1), and I sometimes insert my comments indented and enclosed by brakcets [ ] ):

"... Let's examine the following equation:

L =

- PSIbar ( gamma^mu d/dx_mu + m ) PSI

- (1/4) ( d/dx_mu A_nu - d/dx_nu A_mu )^2

+ i e A_mu PSIbar gamma^mu PSI

- MU ( d/dx_mu A_nu - d/dx_nu A_mu ) PSIbar sigma^mu nu PSI

- G PSIbar PSI PSIbar PSI

+ ...

L stands for Lagrangian density; roughly speaking you can think of it as the density of energy.

Energy is the quantity that determines how the state vector rotates with time, so this is the role that the Lagrangian density plays; it tells us how the system
evolves.

L ...[ is ]... written as a sum of products of fields and their rates of change.

PSI is the field of the fermion ( a function of the spacdetime position x ), and m is the mass of the fermion.

d/dx_mu means the rate of change of the field with position. ...

the gamma^mu matrices are called Dirac matrices.

A_mu is the field of the gauge bosons ...

Each term has an independent constant, called the coupling constant, that mutiplies it. These are the quantities e , MU , G , ... in the equation. The
coupling constant gives the strength with which the term affects the dynamics.

No coupling constant appears in the first two terms simply because I have chosen t absorb them into definition of the two fields PSI and A_mu. ...

Experimentally we know that the formula consisting of just the first three terms, with all higher terms neglected, is adequate to describe electrons and
photons to a fantastic level of accuracy. This theory is known as quantum electrodynamics or QED. ...

[ An ] argument ... why the behaviour of electrons and photons is described by just the first three terms in the equation ... goes back to work by
Heisenberg in the 1930s ... The argument is based on dimensional analysis ... I will work in a system of units called physical units, in which Planck's
constant and the speed of light are set equal to one. With these choices, mass is the only remaining unit; we can express the dimensions of any quantity as
a power of mass.

For example, a distance or time can be expressed as so many inverse grammes. A cross-sction ... is given in terms of som many inverse grammes squared.
...

Now suppose that all interactions have coupling constants that are pure numbers, like the constant e in the third term of the equation ... Then itr would be
very easy to figure out what contribution an observable gets from its cloud of virtual gauge bosons and fermion-antfermion pairs at very high energy E.

Lets suppose an observable O has dimensions [mass]^(-a) where a is positive. ... Now, at very high virtual-particle energy, E , much higher than any mass,
or any energy of a particle in the initial or final state, there is nothing to fix a unit of energy. The contribution of high energy virtual particles to the
observable O must then be given an integral like [ the following expression (3) ]

O = INTEGRAL(to oo) 1 / E^(a+1) dE

because this is the only quantity wihcih has the right dimensions, the right units, to give the observable O. ... The lower bound in the integral is some finite
energy that marks the dividing line between what we call high and low energy. ... This argument only works because there are no other quantities in the
theory that have the units of mass or energy. ...

On the other hand, suppose that there are other constants around that have units of mass raised to a negative power. Then if you have an expression
involving a constant C_1 with units [mass]^(-b_1) , and another constant C_2 with units [mass]^(-b_2) nd so on, then ... we get a sum of terms of the
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form [ of the following expression (4) ]

O = C_1 C_2 ... INTEGRAL(to oo) E^( b_1 + b_2 + ... ) / E^(a+1) dE

again because these are the only quantities tha have the right units for the observable O. ...

Expression (3) is perfectly well-defined, the integral converges ... as long as the number a is greater than zero.

However, if b_1 + b_2 + ... is greater than a , then (4) will not be well-defined, because the numerator will have more powers of energy than the
denominator and so the integral will diverge.

The point is that no matter how many powers of energy you have in the denominator, i.e. no matter how large a is , (4) eventually will diverge when you
get up to sufficiently high order in the coupling constants, C_1 , C_2 , etc., that have dimensionls of negative powers of mass, because if you have enough
of these constants, then eventually b+1 + ... is greater than a .

Looking at the Lagrangian density in the equation, we can easily work out what the units of the constant e , MU , G , etc., are.

[ In 4-dimensional physical spacetime ]... All terms in the Lagrangian density must have units [mass]^4 , because length and time have units of inverse
mass and trhe Lagrangian density integrated over spacetime must have no units.

From the m PSIbar PSI term, we see that the fermion field must have units [mass]^(3/2) , because ... [t]he derivative operator ( the rate of change operator
) has units of [mass]^1 ...[ and] 3/2 + 3/2 + 1 = 4 .

[ In an e-dimensional spacetime, the fermion field must have units [mass]^(7/2) , because 7/2 + 7/2 + 1 = 8 . ]

The derivative operator ( the rate of change operator ) has units of [mass]^1 , and so the gauge boson field also has units of [mass]^1.

Now we can work out what the units of the coupling constants are. ...

the electric charge ... e ... turns out to be a pure nuber, to have no units.

But then as you add more and more powers of fields, more and more derivatives, you are adding more and more quantities that have units of positive
powers of mass, and since the Lagrangian density [ in 4-dimensional physical spacetime ]... has to have fixed units of [mass]^4 , therefore the mass
dimensions of the associated coupling constants must get lower and lower, until eventually you come to constants like MU and G which have negative
units of mass. ... Specifically, MU has the units of [mass]^(-1) , while G has the unts [mass]^(-2) ... Such terms in the equation would completely spoil the
agreement between theory and experiment ... so experimentally we can say that they are not there to a fantrastic order of precision and ... it seems that this
could be explained by saying that such terms must be excluded because they would give infinite results, as in (4).

... that is exactly waht we are lookign for: a theoretical framework based on quantum mechanics, and a few symmetry principles, in which the specific
dynamical principle, the Lagrangian, is only mathematically consistent if it takes one particular form.

At the end of the day, we ... have the feeling that "it could not have been any other way". ...

I described to you the success quantum electrodynamics has had in the theory of photons and electrons ...

In the 1960s these ideas were applied to the weak interactions of the nuclear particles, with a success that became increasingly apparent experimentally
during the 1970s.

In the 1970s, the same ideas were applied to the strong interactions of the elementary particles, with results that ... have been increasingly experimentally
verified since then.

Today we have a theory based on just such a Lagrangian as given in the equation. In fact,

if you put in some indices on the fields so that there are many fields of each type, then the first three terms of the equation
give just the so-called standard model ...

It is a theory that seems to be capable of describing all the physics that is accessible using today's accelerators. ... The standard model works so well
because all the terms which could make it look different are naturally extremely small. A lot of work has been done by experimentalists trying to find
effects of these tiny terms ... but so far nothing has been discovered.

[ Neutrino masses have been discovered since Weinberg gave his talk in1986, but they can be considered to be part of the lepton sector of the
Standard Model. ]

So far, no effect except for gravity itself has been discovered coming down to us from the highest energy scale where we think the real truth resides. ... ".

 

Some of the ... omissions in the above quote indicate that Weinberg's views stated above reflect his thinking "... until about five or six years
..." before he gave the talk in 1986, and the rest of the talk indicates that his thinking as of 1986 was "... that the ultimate constituents of
nature, when you look at nature on a scale of 10^15 - 10^19 GeV , are not particles or fields but strings ...".
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I prefer to see string theory in terms of my E6 bosonic string model, with fermions coming from orbifolding and strings being physically
interpreted as world-lines of particles, which model is consistent with my E8 physics model which is consistent with the Standard Model plus
MacDowell-Mansouri gravity from the Conformal Group which gives a Dark Energy : Dark Matter : Ordinary Matter ratio that is consistent
with observations. My E6 and E8 models allow calculation of what Weinberg describes as "... the ... fairly large number ... of free parameters
... that have to be chosen "just so" in order to make the [ standard model ] theory agree with experiment ...".

 

 

E8 graded structure

 

In a post to the spr thread Re: Structures preserved by e_8 Thomas Larsson says:

"... e_8 also seems to admit a 7-grading,

g = g_-3 + g_-2 + g_-1 + g_0 + g_1 + g_2 + g_3,

of the form

e_8 = 8 + 28* + 56 + (sl(8) + 1) + 56* + 28 + 8* .

Kaneyuki does not mention anything about this, because from his point of view 3- and 5-gradings are more interesting. Incidentally, this grading refutes
my claim that mb(3|8) is deeper than anything seen in string theory, since now e_8 also admits a grading of depth 3 and I learned about it in an M theory
paper: P West, E_11 and M theory, hep-th/0104081, eqs (3.2) - (3.8). OTOH, the above god-given 7-grading of e_8 is not really useful in M theory,
because g_-3 is identified with spacetime translations and one would therefore get that spacetime has 8 dimensions rather than 11. ...".

If you see (sl(8) + 1) as 64 = 8v x 8g, and if you regard the 8v as the basis of an 8-dimensional Kaluza-Klein spacetime and the 8g as its 8 Dirac gammas
then you get

e_8 = 8 + 28* + 56 + 8v x 8g + 56* + 28 + 8*

and the even part of the 7-grading has 120 elements

e_8_even = 28* + 8v x 8g + 28 = D4* + 8v x 8g + D4

If you see the 8 Dirac gammas of 8g as corresponding to the octonion basis elements {1,i,j,k,e,ie,je,ke} and denote by 7g those corresponding to the 7
octonion imaginary basis elements {i,j,k,e,ie,je,ke} and denote by 1g the one corresponding to the octonion real basis element {1}, then you get

e_8 = 8 x 1g + 28* + 8 x 7g + 8v x 8g + 8* x 7g + 28 + 8* x 1g

so that if you let the 8 ( now denote it by 8s' ) correspond to the 8 fundamental first-generation fermion particles and the 8* ( now denote it 8s" )
correspond to the 8 fundamental first-generation fermion antiparticles, you get for the odd part of the 7-grading the 128 elements

e_8_odd = 8s' x 1g + 8s' x 7g + 8s" x 7g + 8s" x 1g = 8s' x ( 1g + 7g ) + 8s" x ( 1g + 7g ) =

= 8s' x 8g + 8s" x 8g

 

This is consistent with the structure of my version of E8 physics in which, as Thomas Larsson says "... spacetime has 8 dimensions ...".

 

David Hestenes - Left and Right Ideals of Clifford/Geometric Algebra

In Clifford Algebras and Their Applications in Mathematical Physics (Proceedings of the NATO and SERC Workshop, 15-27 September 1985, ed. by J.
S. R. Chisholm and A. K. Common (Reidel 1986) at pages 9-10, 23, 327-328), David Hestenes said:

"... Clifford Algebras ... become vastly richer when given geometrical and/or physical interpretations. When a geometric interpretation is
attached to a Clifford Algebra, I prefer to call it a Geometric Algebra, which is the name originally suggested by Clifford himself. ...

the theory of geometric representations should be extended to embrace Lie groups and Lie algebras. A start has been made in ... D. Hestenes
and G. Sobczyk, Clifford Algebra to Geometric Calculus, Reidel Publ. Co., Dordrecht/Boston (1984) ... I conjectured there that every Lie
algebra is isomorphic to a bivector algebra, that is, an algebra of bivectors under the commutator product. Lawyer-physicist Tony Smith has
proved that this conjecture is true by pointing to results already in the literature. ...

the columns of a matrix are minimal left ideals in a matrix algebra, because columns are not mixed by matrix multiplication from the left. The
Dirac matrix algebra C(4) has four linearly independent minimal left ideals, because each matrix has four column. The Dirac spinor for an

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=4b8cc0a6.0302180915.4cb008ee%40posting.google.com&rnum=14
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electron or some other fermion can be represented in C(4) as a matrix with nonvanishing elements only in one column, like so

PSI_1     0     0     0 
   
PSI_2     0     0     0 
   
PSI_3     0     0     0 
   
PSI_4     0     0     0

where the PSI_i are complex scalars. The question arises: Is there a physical basis for distinguishing between different columns?

The question looks more promising when we replace C(4) by the isomorphic geometric algebra R_4,1 in which every element has a clear
geometric meaning. Then the question becomes: Is there a physical basis for distinguishing between different ideals?

The Dirac theory clearly shows that a single ideal (or column if you will) provides a suitable representation for a single fermion. This
suggests that each ideal should represent a different kind of fermion, so the space of ideals is seen as a kind of fermion isospace. I developed
this idea at length in my dissertation, classifying leptons and baryons in families of four ...".

In the same Workshop proceedings I said I(at pages 377-379, 381-383):

"... The 16-dimensional spinor representation of Spin(8) reduces to two irreducible 8-dimensional half-spinor representations that can
correspond to the 8 fundamental fermion lepton and quark first-generation particle and to their 8 antiparticles ...

Numerical values for force strengths and ratios of particle masses to the electron mass are given. ... Armand Wyler ... (1971), C. R. Acad. Sci.
Paris A272, 186 ... wrote a paper in which he purported to calculate the fine structure constant to be a = 1 / 137.03608 ... from the volumes of
homogeneous symmetric spaces. ... Joseph Wolf ... (1965), J. Math. Mech. 14, 1033 ... wrote a paper in which he classified the 4-dimensional
Riemannian symmetric spaces with quaterniuonic structure. There are just 4 equivalence classes, with the following representatives:

T4 = U(1)^4
S2 x S2 = SU(2) / U(1) x SU(2) / U(1)
CP2 = SU(3) / S(U(2) x U(1))
S4 = Spin(5) / Spin(4)

... Final Force Strength Calculation ...

fine structure constant for electromagnetism = 1 / 137.03608
weak Fermi constant times proton mass squared = 1.03 x 10^(-5)
color force constant (at about 10^(-13) cm.) = 0.6286
gravitational constant times proton mass squared = 3.4 - 8.8 x 10^(-39).

... PARTICLE MASSES ...

the electron mass ...[ is assumed to be given at its experimentally observed value ]...
electron-neutrino mass = 0 ... [ Note that this is only a tree-level value. ] ...
down quark constituent mass = 312.8 Mev ...
up qaurk constituent mass = 312.8 Mev ...
muon mass = 104.8 Mev ...
muon-neutrino mass = 0 ... [ Note that this is only a tree-level value. ] ...
strange quark constituent mass = 523 Mev ...
charm quark constituent mass = 1.99 Gev ...
tauon mass = 1.88 Gev ...
tauon-neutrino mass = 0 ... [ Note that this is only a tree-level value. ] ...
beauty quark constituent mass = 5.63 Gev ...
truth quark constituent mass = 130 Gev ...

CERN has announced that the truth quark mass is about 45 Gev (Rubbia ... (1984), talk at A.P.S. D.P.F. annual meeting at Santa Fe ... but I
think that the phenomena observed by CERN at 45 Gev are weak force phenomena that are poorly explained ... As of the summer of 1985,
CERN has been uable to confirm its identification of the truth quark in the 45 Gev events, as the UA1 experimenters have found a lot of
events clustering about the charged ... W mass and the UA2 experimenters have not found anything convincing. (Miller ... (1985), Nature 317,
110 ... I think that the clustering of UA1 events near the charged ... W mass indicates that the events observed are ... weak force phenomena.
...".

Since I have been critical of CERN for its error in truth quark obersvations, I should state that my paper in that 1985 Workshop also contained errors, the
most conspicuous of which may have been my statement that "... there should be three generations of weak bosons ...".

 

Mathematical Structure of the 64-dimensional things of the form 8 x 8

Combining the David Hestenes idea of left ideals representing fermions with 8-dimensional D4 half-spinors and an 8-dimensional D4 vector Kaluza-
Klein spacetime and 8-dimensional Clifford/Geometric Algebra Dirac gammas gives physical meaning to the three 64-dimensional structures
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8v x 8g
8s' x 8g
8s" x 8g

of my version of an E8 physics model. It is useful to study the mathematical structure of such 64-dimensional spaces of the form 8 x 8.

Ian Porteous

Ian Porteous, in his book Clifford Algebras and the Classical Groups (Cambridge 1995) says(page 180-182):

"... The existence of the Cayley algebra [ octonions ] depends on the fact that the [ 64-dimensional ] matrix algebra R(8) [ of 8 x 8 real
matrices ] may be regarded as a ... Clifford algebra for the [ 7-dimensional ] positive-definite orthogonal space R7 in such a way that
conjugation of the Clifford algebra corresponds to transposition in R(8). For then ... the images of R and R7 in R(8) together span an eight-
dimensional linear subspace, passing through ...[ the 8-dimensional unit ]... 1 , such that each of its elements, other than zero, is invertible.
This eight-dimensional subspace of R(8) will be denoted Y.

Proposition 19.3 Let [ the 8-dimensional real space ] R8 -> Y be a linear isomorphism. Then the map

R8 x R8 -> R8 ; (a,b) -> a b = (mu(a))(b)

is a bilnear product on R8 such that, for all a,b in R8 , a b = 0 if and only if a = 0 or b = 0 . Moreover, any non-zero element e in R8 can be
made the unit element for such a product by choosing mu to be the inverse of the isomorphism

Y -> R8 ; y -> y e .

The division algebra with unit element introduced in Proposition 19.3 is called the Cayley algebra on R8 with unit element e. ... We shall ...
speak simply of the Cayley algebra, denoting it by O ( for octoniions ) ... it is advantageous to select an element of length 1 in R8 ... we
seelect e_0 , the zeroth element of the standard basis for R8. ... we have implicitly assigned to R8 its standard positive-definite structure ...
The space Y also has an orthogonal structure ... The Cayley algebra O inherits both ... the choice of e as an element of length 1 guarantees that
these two structures coincide. ... though the product on R(8) is associative, the product on O need not be. ... The Cayley algebra O is
alternative ...".

 

Geoffrey Dixon

 Geoffrey Dixon in hep-th/9303039 says:

"... multiplication tables for ... O are constructable from the following elegant rules: ...

Imaginary Units ... e_a , a = 1, ..., 7 ,
Anticommutators ... e_a e_b + e_b e_a = 2 delta_ab ,
Cyclic Rules ... e_a e_a+1 = e_a-2 = e_a+5 ,
Index Doubling ... e_a e_b = e_c => e_(2a) e_(2b) = e_(2c) , ...

The octonion algebra is generally considered ill-suited to Clifford algebra theory becauseO is nonassociative, and Clifford algebras are
associative. This problem disappears once we identify O as the spinor space of OL , the adjoint algebra of actions of O on itself from the left.
OL is associative. ... a complete basis for OL consists of the elements

1 , e_La , e_Lab , e_Labc ,

Therefore OL is 1 + 7 + 21 + 35 = 64-dimensional, and OL ...[ is isomorphic to the real 8 x 8 matrix algebra ]... R(8) . ... OL is iksomorphic
to the Clifford algebra ...[ Cl(0,6) ]... of the space R^(0,6) , the spinor space of which is 8-dimensional over R . In the case the spinor space is
O itself, the object space of OL . ... the algebra OR of right adjoint actions of O on itself is the same algebra as OL . Every action in OR can
be written as an action in OL .

A 1-vector basis for OL , playing the role of the Clifford algebra ...[ Cl(0,6) ]... of R^(0,6) is { e_Lp , p = 1, ..., 6 } .

The resulting 2-vector basis is then { e_Lpq , p,q = 1, ..., 6 , p =/= q } . This subspace is 15-dimensional, closes under the commutator product,
and is in that case isomorphic to so(6). The interesection of this Lie algebra with the Lie algebra of the automorphism group of O , G2 , is
su(3) , with a basis

su(3) -> { e_Lpq - e_Lrs , p,q,r,s distinct, and from 1 to 6 } .

... SU(3) is the stability group of e_7 , hence the index doubling automorphism of O is an SU(3) rotation ...".

Geoffrey Dixon, in his book Division Algebras, Octonions, Quaternions, Complex Numbers and the Algebraic Design of Physics (Kluwer 1986), says
(pages 43-45, 141-142, 191-192, 197, 209-211, 215-216) (in the following quote I have changed some notation from l to j and have particularized some
division algebra notation from the general division algebra K to the octonion division algebra O ) :

"... An algebraic idempotent, A, is by definition a nonzero element satisfying : A^2 = A . A is nontrivial if A =?= 1 ... [and]...
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A ( 1- A ) = A - A^2 = A - A = 0 and ( 1-A )^2 = 1 - 2A + A^2 = 1 - 2A + A = 1 - A .

So ... 1 - A is aslo an idempotent, and ... A and 1-A are orthogonal. ... nontrivial idempotents are divisors of zero, hence the identity is the sole
idempotent of any division algebra ... This ...[ does not apply ]... to OL = OR = R(8), which is not a division algebra.

Certain elements of OL are diagonal in the adjoint representation. A basis for these consists of the identity, 1_L , together with the e_Labc
satisfying e_Labc(1) = e_a ( e_b e_c ) = 1 ... In particular, define I_a = e_L(3+a)(6+a)(5+a) (indices from 1 to 7 , modulo 7), and let I_0 be
the identity. Their adjoint representations are

I_0 = 1_L   -> diag(++++++++)
I_1 = e_476 -> diag(+---+-++) 
I_2 = e_517 -> diag(++---+-+)
I_3 = e_621 -> diag(+++---+-)
I_4 = e_732 -> diag(+-++---+)
I_5 = e_143 -> diag(++-++---)
I_6 = e_254 -> diag(+-+-++--)
I_7 = e_365 -> diag(+--+-++-)

... Being diagonal, the I_a clearly commute. They also satisfy I_a I_a+1 = I_a+3 , a in {1, ..., 7} ( had e_a e_a+1 = e_a+3 been chosen as the
multiplication for O , then ... I_a I_a+1 = I_a+5, so these choices are in this manner dual to each other ... ) ...

the identity of OL can be elegantly resolved into orthogonal primitive idempotents using the I_a. A primitive idempotent can not be expressed
as the sum of two other idempotents ... orthogonal primitive idempotents resolving the identity of OL ... are ...

P_0 = (1/8) ( 1 + e_L476 + e_L517 + e_L621 + e_L732 + e_L143 + e_L254 + e+L365 ) , 
P_1 = (1/8) ( 1 - e_L476 + e_L517 + e_L621 - e_L732 + e_L143 - e_L254 - e+L365 ) , 
P_2 = (1/8) ( 1 - e_L476 - e_L517 + e_L621 + e_L732 - e_L143 + e_L254 - e+L365 ) , 
P_3 = (1/8) ( 1 - e_L476 - e_L517 - e_L621 + e_L732 + e_L143 - e_L254 + e+L365 ) , 
P_4 = (1/8) ( 1 + e_L476 - e_L517 - e_L621 - e_L732 + e_L143 + e_L254 - e+L365 ) , 
P_5 = (1/8) ( 1 - e_L476 + e_L517 - e_L621 - e_L732 - e_L143 + e_L254 + e+L365 ) , 
P_6 = (1/8) ( 1 + e_L476 - e_L517 + e_L621 - e_L732 - e_L143 - e_L254 + e+L365 ) , 
P_7 = (1/8) ( 1 + e_L476 + e_L517 - e_L621 + e_L732 - e_L143 - e_L254 - e+L365 ) , 

... These satisfy SUM(a=0 to 7) P_a = 1 , and P_a P_b = delta_ab P_b . ... They are related as follows ( a in {0, 1, ..., 7} ):

P_a = e_La P_0 e*_La ;
P_a e_La = e_La P_0 ;
e_La P_a = P_0 e_La ;

if e_a e_b = e_c ( a,b,c in {1, ..., 7}, then e_La P_0 e_Lb = - e_Lb P_c e_La ...

for example ... ( P_0 + P_1 + P_2 + P_6 ) is an idempotent projecting from O a subalgebra isomorphic to Q:

( P_0 + P_1 + P_2 + P_6 ) O = Q Likewise ... ( P_0 + P_1 ) O = C ... and ... P_0 O = R . ...

The matematical context upon which the model building ... rests relied heavily on treating the ... division algebras as spinor spaces of their left
adjoint algebras ( identified as Clifford algebras ), of tensoring those adjoint algebras with ...[ the 2 x 2 real matrix algebra ]... R(2) ( doubling
the size of the spinor space ) ... These ... same methods will be employed here to generate bases for the Lie algebras of the groups of a version
of the magic square. Each will be derived from a tensor product of two division algebras ...

The foundation upon which the method rests is R(2) . In R(2) define ...

     1  0         1  0         0  1         0  1
E =          A =          B =          W = 
     0  1         0 -1         1  0        -1  0

Let O(x)O be the tensor product of two ...[ copies of the octonion division algebra O ]...

Let c_k ... denote ...[ a basis ]... for the pure hypercomplex part...[ of O ]... In ... O(x)O (2) the elements

W , c_Lk A , c_LljB

anticommute ( and associate ) and form the basis for the 1-vector generators of a ... Clifford algebra with negative definite Euclidean metric.
Under commutation they generate the 2-vectors

c_Lk B , c_Lj A , c_Lk1k2 E , c_Lj1j2 E , c_Lk c_Lk W ,

Together ...[ those ]... elements form a basis for a representation of the Lie algebra so( dimO + dimO ). I'll call this External_OO and call it
the external subalgebra.

To this collection we now add the spinors of O(x)O(2) , namely the elements of (O(x)O)^2 , without yet specifying a commutator product on
this linear space. I'll denote this Spinor_OO . ...

The total resulting linear space will be denoted MS_OO , MS for magic square ...

Let e_La and e'_Lb be distinct and mustually commuting bases for the hypercomplex octonions.

External_OO is spanned by
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W , e_La A , e'_La B ( 1-vector basis for ...[ the Clifford algebra Cl(0,15) ]... ) and

e_Lab B , e'_Lab A , e_La e'_Lb W , e_Lab E , e'_Lab E ( 2-vectors )

...[ with dimension 1 + 7 + 7 + 21 + 21 + 21 + 21 + 21 = 1+14 +105 = 120 ]...

External_OO = so(16) .

Spinor_OO is 128-dimensional, and ... because OL = OR ...[ there is no Internal_OO ]...

That's 120 + 128 = 248 elements altogether, and we make the identification:

MS_OO = LE8 . ...

Getting LE8 from O(x)J3(O) ...[ where J3(O) is the 27-dimensional exceptional Jordan algebra ]... is slightly trickier. In this case there are
two distinct copies of O commuting with each other ( denote them O1 and O2 ) ...

We begin .. with the 28 so(8) generators ...[ that ]... are elements of LF4... and the 3 so(3) generators ... [that]... account for 3 of the 52
dimensions of LF4 ... Together ...[ they ]... account... for 3 + 28 = 31 of the 52-dimensional LF4. ...

in ...[ this ]... O1(x)J3(O2) case we expand so(3) to LF4 , the Lie algebra of the sutomorphism of J3(O1) . That gives us 28 elements from
so(8 , and 52 elements from LF4 ( which contains another distinct so(8) ). Of the 52 generators of theis new LF4 , 28 are diagonal ... and 24
are off-diagonal. Commutators of the 28 diagonal generators ( the so(8) of O1 ) with the so(8) of O2 yield nothing new, but each of the 24
off-diagonal generators gives rise to a 7-dimensional space of new generators. That yields,

28 + 52 + 168 = 248

generators all together, and the set closes here on LE8 ...".

 

Note that 168 is the order of PSL(2,7) = SL(3,2) which can be thought of as the group of linear fractional transformations of the vertices of a heptagon
and is so related to octonion multiplication rules, and that SL(2,7) of order 336 double covers the Klein Quartic.

 

 

E8 Physics and Helicity

In E8 physics,

the 8 first-generation fermion particles and 8 Dirac gammas are represented by 8x8 = 64 of the 128 half-spinor Spin(16) elements of E8 and
the 8 first-generation fermion antiparticles and 8 Dirac gammas are represented by the other 8x8 = 64 of the 128 half-spinor Spin(16) elements of
E8.

Since the all belong to one half-spinor representation of Spin(16), they all have the same helicity. Let that helicity correspond to left-handed fermion
particles.

Since antiparticles are effectively particles travelling backward in time, the corresponding helicity for fermion antiparticles is right-handed.

Therefore, in E8 physics, fermion particles are fundamentally left-handed and fermion antiparticles are fundamentally right-handed.

Opposite handedness arises dynamically, and can be seen in experiments involving massive fermions moving at much less than the speed of light.

L. B. Okun, in his book Leptons and Quarks (North-Holland (2nd printing 1984) page 11) said:

"... a particle with spin in the direction opposite to that of its momentum ...[is]... said to possess left-handed helicity, or left-handed
polarization. A particle is said to possess right-handed helicity, or polarization, if its spin is directed along its momentum. The concept of
helicity is not Lorentz invariant if the particle mass is non-zero. The helicity of such a particle depends oupon the motion of the observer's
frame of reference. For example, it will change sign if we try to catch up with the particle at a speed above its velocity. Overtaking a particle
is the more difficult, the higher its velocity, so that helicity becomes a better quantum number as velocity increases. It is an exact quantum
number for massless particles ...

The above space-time structure ... means ... that at ...[ v -> speed of light ]... particles have only left-handed helicity, and antparticles only
right-handed helicity. ...".
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E8 and Spin-Statistics and Signatures and Pin and Spin

Soji Kaneyuki has written a chapter entitled Graded Lie Algebras, Related Geometric Structures, and Pseudo-hermitian Symmetric Spaces, as Part II of
the book Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos
(Birkhauser 2000). Kaneyuki lists a Table of Exceptional Simple Graded Lie Algebras of the Second Kind including

e(17) for which g = E8(8)

g(+2) = 14
g(+1) = 64 = 8 fermion particles x 8 Dirac gammas
g(0) = so(7,7) + R
g(-1) = 64 = 8 fermion antiparticlex x 8 Dirac gammas
g(-2) = 14

Kaneyuki also considers the even part of such algebras

g(ev) = g(-2) + g(0) + g(2)

= 14 + so(7,7)+R + 14 = 14 + 92 + 14 = 120 = so(8,8) = so(7,1) + 64 + so(1,7)

The step immediately above is by real Clifford periodicity Cl(16) = Cl(8) (x) Cl(8) and
preserving the (7,7) substructure by adding (0,1) and (1,0) to it to get so(7,1) + so(1,7)

= so(7,1) + so(1,7) + 8-dim Kaluza-Klein spacetime x 8 Dirac gammas

If all 120 g(ev) generators are physically bosonic and if all 128 generators of the odd g(-1) and g(+1) are physically fermionic then under E8

fermion times fermion = boson
boson times boson = boson
boson times fermion = fermion times boson = fermion

so Spin-Statistics is satisfied.

As to signature (diagram from Spinors and Calibrations, by F. Reese Harvey (Academic 1990)):

Cl(7,1) is the 8x8 Quaternion Matrix Algebra M(Q,8)

Cl(1,7) = Cl(0,8) is the 16x16 Real Matrix Algebra M(R,16) which has effective Octonionic structure.

If a preferred Quaternionic subspace is frozen out of the Octonionic spacetime of Cl(1,7), then its 8-dimensional (1,7) vector spacetime undergoes
dimensional reduction to

4-dimensional (1,3) associative physical spacetime plus
4-dimensional (0,4) coassociative CP2 internal symmetry space

and Cl(1,7) is transformed into quaternionic Cl(2,6) = M(Q,8).

After dimensional reduction, since Cl(1,7) = Cl(2,6) = M(Q,8) you effectively have two copies of Cl(2,6) = M(Q,8).

Note that some might object that Spin(p,q) does not come directly from Cl(p,q) but rather comes from its even subalgebra, so that sometimes when I write
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Spin(p,q) I should be writing Pin(p,q), where, as Ian Porteous says in his book Clifford Algebras and the Classical Groups (Cambridge 1995):

"... the Pin and Spin groups doubly cover the relevant orthogonal and special orthogonal groups.

Proposition 16.14 Let X be a non-degenerate quadratic space of positive finite dimension. Then the maps

PinX -> O(X) ... and SpinX -> SO(X) ...

are surjective, the kernel in each case being isomorphic to S0 [ the zero-sphere { -1, +1 } ]...

When X = R(p,q) the standard notations for [ the Clifford group ] GAMMA(X) ...[ and for ] ... GAMMA0((X) , PinX and SpinX will be
GAMMA(p,q) , GAMMA0(p,q) , Pin(p,q) and Spin(p,q).

Since ...[ the even Clifford subalgebra Cle(p,q) is isomorphic to the even Clifford subalgebra Cle(q,p) ]...

GAMMA0(q,p) is isomorphic to GAMMA0(p,q) and
Spin(q,p) is isomorphic to Spin(p,q).

Finally, GAMMA0(0,n) is often abbreviated to GAMMA0(n) and Spin(0,n) to Spin(n). ...".

Further, Pertti Lounesto says in his book Clifford Algebras and Spinors (Second Edition Cambridge 2001):

"... 17.2 The Lipschitz grooups and the spin groups The Lipschitz group GAMMA(p,q) , also called the Clifford group although invented by
Lipschitz 1880/86 , could be defined as the subgroup in Cl(p,q) generated by invertible vectors x in R(p,q) ...

The Lipshitz group has a normalized subgroup Pin(p,q) ... The group Pin(p,q) has an even subgroup Spin(p,q) ...".

Further, in Spinors and Calibrations (Academic 1990) F. Reese Harvey says:

"... The Grassmannians and Reflections ... G(r,V) ...[ is ]... the grassmannian of all unit, oriented, nondegenerate r-planes through the origin in
V ...[ G(r,V) ]... consists of all simple vectors in /\r(V) that are of unit length. That is,

u is in G(r,V) if u = u_1 /\ ... /\ u_r with u_1 , ... , u_r in V and |u| = 1 ( ||u|| = +/-1 ) .

... Given u in G(r,V) , reflection along u , denoted R_u , is defined by

R_u(x) = -x if x is in span(u) and R_u(x) = x if s is ...[ orthogonal to ]... span(u) ...

... Remark 10.20 ... each reflection R_u in O(V) along a subspace span u of V is replaced in the double cover Pin(V) of O(V) be either of the
two elements +/-u in G(r,V) in /\r(v) in Cl(V) in the Clifford algebra. ...

By definition, the group Pin is generated by the element G(1,V) in Pin. ... the definition of Spin ... suffers from the defect that the generators u
in G(1,V) are not in Spin. This defect can be corrected .. if e is any unit vector and S(n-1) denotes the unit sphere in V , then e.S(n-1)
generates Spin ... In addition ... Proposition 10.21 ( n = dim(V) >= 3 ). The group Spin is the subgroup of Cl*(V) ... of invertible elements in
... Cl(V) ... generated by G(2,V) ...".

 What is the physical difference between Pin and Spin?

Roughly, Pin has reflections and so can map fermion particles into fermion antiparticles. In the example of Cl(8) = M(R,16) , Pin(8) sees spinors as 1x 16
columns like

x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x

while Spin has no reflections, so Spin(8) sees spinors as two mirror-image sets of 8 +half-spinor particles and 8 -half-spinor antiparticles like

x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
                                =   +
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
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                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   

In the quaternionic example of Cl(2,6) = M(Q,8) , Pin(2,6) sees spinors as

X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0 = X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  

while Spin(2,6) sees spinors as

X 0 0 0           X  
X 0 0 0           X  
X 0 0 0           X  
X 0 0 0           X  
                =   +
        X 0 0 0       X   
        X 0 0 0       X   
        X 0 0 0       X   
        X 0 0 0       X   

 

In the quaternionic example of Cl(2,4) = Cl(6,0) = M(Q,4) , Pin sees spinors as

X 0 0 0   X  
X 0 0 0 = X  
X 0 0 0   X  
X 0 0 0   X  

while Spin(2,4) ( in my view where the even Cle(2,4) is taken to be Cl(1,4) = M(Q,2)+M(Q,2) instead of Cl(2,3) = M(C,4) ) sees spinors as

X 0       X  
X 0       X  
        =   +
    X 0       X   
    X 0       X   

 

As to Cl(2,3) = M(C,4), my view is that its even Cle(2,3) is taken to be Cl(1,3) = M(Q,2) instead of Cl(2,2) = M(R(4).

As to Cl(1,4) = M(Q,2)+M(Q,2), my view is that even Cle(1,4) is taken to be Cl(1,3) = M(Q,2) = Cl(0,4).

In short, for E8 physics I form even subalgebras from Cl(2,6) on down to Cl(1,3) so that quaternionic structure is maintained.

 

I think that Pin is more fundamental than Spin because the overall symmetry should include reflections that can transform between particles and
antiparticles, even though the particle-antiparticle distinction is useful in setting up the structure of the E8 model and its Lagrangian. However, Spin is

more widely known than Pin, so sometimes ( particularly in exposition ) I write Spin when Pin would be technically more nearly correct.

 

Some History of my Physics Model

 

In the 1960s-early 1970s Armand Wyler wrote a calculation of the fine structure constant using geometry of bounded complex domains. It was publicized
briefly (almost as much as Garrett Lisi's E8 model is publicized now) but Wyler never showed convincing physical motivation for his interpretation of the
math structures, and it was severely ridiculed and ignored (with sad personal consequences for Wyler).

Also in the 1960s, Joseph Wolf classified 4-dim spaces with quatenionic structure:

(I) Euclidean 4-space [ the 4-torus T4];
(II) SU(2) / S(U(1)xU(1)) x SU(2) / S(U(1)xU(1)), … [ S2 x S2 ] …;
(III) SU(3) / S(U(2)xU(1)), … [ CP2 ] …; and
(IV) Sp(2) / Sp(1)xSp(1) … [ = Spin(5) / Spin(4) = S4 ] …,

and the noncompact duals of II, III, and IV

and I noticed that they corresponded to
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U(1) electromagnetism,
SU(2) weak force,
SU(3) color force, and
Sp(2) MacDowell-Mansouri gravity

so

I thought that it might possibly be useful to apply Wyler's approach to the geometries of those 4-dim quaternionic structures.

It was only in the 1980s that I was able to cut back on the time devoted to my law practice to try to learn enough math/physics to try to work out the
application of Wyler's stuff to Wolf's classification, and I did so by spending a lot of time at Georgia Tech auditing seminars etc of David Finkelstein
(who was tolerant enough to allow me to do so). I had learned some Lie group / Lie algebra math while an undergrad at Princeton (1959-63), but I did not
know Clifford algebras very well until studying under David Finkelstein.

Then (early 1980s) N=8 supergravity was popular, so I looked at SO(8) and its cover Spin(8), and noticed that:

Adjoint Spin(8) had 28 gauge bosons enough to do MacDowell-Mansouri gravity plus the Standard Model, but not if they were included as
conventional subgroups;
Vector Spin(8) looked like 8-dim spacetime;
+half-spinor Spin(8) looked like 8 left-handed first-generation fermions;
-half-spinor Spin(8) looked like 8 right-handed first-generation fermions.

To break the 8-dim spacetime into a 4-dim physical spacetime plus a 4-dim internal symmetry space I used the geometric methods that had been
developed by Meinhard Mayer (working with Andrzej Trautman) around 1981.

A consequence of that dimensional reduction was second and third generations of fermions as composites (pairs and triples) of states corresponding to the
first-generation fermions.

When I played with the Wyler-type geometry stuff, I got particle masses that looked roughly realistic, and a (then) prediction-calculation of the Tquark
mass as around 130 GeV (tree-level, so give or take 10% or so).

When in 1984 CERN announced at APS DPF Santa Fe that they had seen the Tquark at 45 GeV, I gave a talk there (not nearly as well-attended as Carlo
Rubbia's) saying that CERN was wrong and the Tquark was more massive (I will not here go into subsequent history of Dalitz, Goldstein, Sliwa, CDF, etc
except to say that I still feel that experimental data supports the Tquark having a low-mass state around 130-145 GeV, and that the politics related to my
position may have something to do with my current outcast status with the USA physics establishment.)

Since Spin(8) is bivector Clifford algebra of the real Clifford algebra Cl(8), and since real Clifford algebra 8-periodicity means that any very large real
Clifford algebra can be factored into tensor products of Cl(8), it can be a building block of a nice big algebraic QFT (a real version of the complex
hyperfinite II1 von Neumann factor).

Since the Adjoint, Vector, and two half-Spinor reps of Spin(8) combine to form the exceptional Lie algebra F4, I tried to use it as a unifying Lie algebra,

but I eventually saw that the real structure of F4 was incompatible with the complex bounded domain structures of the Wyler approach, so I went to E6,
which is roughly a complexification of F4, and used E6 to construct a substantially realistic version of 26-dim bosonic string theory (fermions coming
from orbifolding). Since by then I was blacklisted by the Cornell arXiv, I put that up on the CERN website as CERN-CDS-EXT-2004-031

As of then, the major conventional objection to my model was how I got 16 generators for a MacDowell-Mansouri gravity U(2,2) and 12 generators for
the Standard Model from the 28 generators of Spin(8) (I used root vector patterns, because they do not consistently fit as subgroups and subalgebras).

Now, Garrett Lisi's E8 model has two copies of the D4 Spin(8) Lie algebra, so I can use it to be more conventional and get MacDowell-Mansouri gravity
from one D4 and the Standard Model from the other one, so I wrote that up in my 82-page pdf paper at

http://tony5m17h.net/GLE8Cl8TSxtnd.pdf

Note that now I am not only blacklisted by arXiv, but pressure forced CERN to terminate its external preprint service, so I cannot even put it there as I
was able to do in 2004 with my E6 string model.

All the gory details of calculations are set out in my 82-page paper, so I won't go into any more detail here.

I apologize for, in trying to be brief, leaving out a lot of people who helped me learn stuff, including but not limited to people at the University of
Alabama and Robert Gilmore at Drexel and others.

PS - I should add that while at Georgia Tech in the late 1980s -early 1990s I enrolled in the physics PhD program, but that ended when I encountered the
comprehensive exam (a 3-day closed book test) which I could not pass (my then 50-year-old memory had trouble recalling formulas), so I am in that
sense a failure without official PhD qualification.

 

E8 Geometry and Physics

http://tony5m17h.net/GLE8Cl8TSxtnd.pdf
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( E8, the Lie algebra of an E8 Physics Model, is rank 8 and has 8+240 = 248 dimensions - Compact Version - Euclidean Signature - for clarity of
exposition - much of this is from the book Einstein Manifolds (by Arthur L. Besse, Springer-Verlag 1987):

 Type EVIII rank 8 Symmetric Space Rosenfeld's Elliptic Projective Plane (OxO)P2

E8 / Spin(16) = 64 + 64
The Octonionic structure of (OxO)P2 gives it a natural torsion structure *

for which 64 looks like ( 8 fermion particles ) x ( 8 Dirac Gammas )

and 64 looks like ( 8 fermion antiparticles ) x ( 8 Dirac Gammas )

 Type BDI(8,8) rank 8 Symmetric Space real 8-Grassmannian manifold of R16 or set of the RP7 in RP15

Spin(16) / ( Spin(8) x Spin(8) ) = 64
Spin(16) is rank 8 and has 8+112 = 120 dimensions and looks like a 64-dim Base Manifold

whose curvature is determined by a 28+28=56-dim Gauge Group Spin(8) x Spin(8)

The 64-dim Base Manifold looks like ( 8-dim Kaluza-Klein spacetime ) x ( 8 Dirac Gammas )

Due to the special isomorphisms Spin(6) = SU(4) and Spin(2) = U(1) and the topological equality RP1 = S1

Spin(8) / ( Spin(6) x Spin(2) ) = real 2-Grassmannian manifold of R8 or set of the RP1 in RP7

Spin(6) gives Conformal MacDowell-Mansouri Gravity

Spin(8) / U(4) = Spin(8) / SU(4) x U(1) = set of metric-compatible fibrations S1 -> RP7 -> CP3

SU(4) / SU(3)xU(1) = CP3

SU(3) gives color force

U(1) gives electromagnetism

CP3 contains CP2 = SU(3) / U(1) x SU(2) and so gives SU(2) weak force

 

 

Torsion and E8 / Spin(16) = 64+64

Martin Cederwall and Jakob Palmkvist, in "The octic E8 invariant" hep-th/0702024, say:

"... The largest of the finite-dimensional exceptional Lie groups, E8, with Lie algebra e8, is an interesting object ... its root lattice is the
unique even self-dual lattice in eight dimensions (in euclidean space, even self-dual lattices only exist in dimension 8n). ... Because of self-
duality, there is only one conjugacy class of representations, the weight lattice equals the root lattice, and there is no "fundamental"
representation smaller than the adjoint. ... Anything resembling a tensor formalism is completely lacking. A basic ingredient in a tensor
calculus is a set of invariant tensors, or "Clebsch&endash;Gordan coefficients". The only invariant tensors that are known explicitly for E8 are
the Killing metric and the structure constants ...

The goal of this paper is to take a first step towards a tensor formalism for E8 by explicitly constructing an invariant tensor with eight
symmetric adjoint indices. ... On the mathematical side, the disturbing absence of a concrete expression for this tensor is unique among the
finite-dimensional Lie groups. Even for the smaller exceptional algebras g2, f4, e6 and e7, all invariant tensors are accessible in explicit
forms, due to the existence of "fundamental" representations smaller than the adjoint and to the connections with octonions and Jordan
algebras. ...

The orders of Casimir invariants are known for all finite-dimensional semi-simple Lie algebras. They are polynomials in U(g), the universal
enveloping algebra of g, of the form t_(A1...Ak) T^(A1 . . . TAk ), where t is a symmetric invariant tensor and T are generators of the
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algebra, and they generate the center U(g)^(g) of U(g). The Harish-Chandra homomorphism is the restriction of an element in U(g)^(g) to a
polynomial in the Cartan subalgebra h, which will be invariant under the Weyl group W(g) of g. Due to the fact that the Harish-Chandra
homomorphism is an isomorphism from U(g)^(g) to U(h) W(g) one may equivalently consider finding a basis of generators for the latter, a
much easier problem. The orders of the invariants follow more or less directly from a diagonalisation of the Coxeter element, the product of
the simple Weyl reflections ...

In the case of e8, the center U(e8)^(e8) of the universal enveloping subalgebra is generated by elements of orders 2, 8, 12, 14, 18, 20, 24 and
30. The quadratic and octic invariants correspond to primitive invariant tensors in terms of which the higher ones should be expressible. ... the
explicit form of the octic invariant is previously not known ...

E8 has a number of maximal subgroups, but one of them, Spin(16)/Z2, is natural for several reasons. Considering calculational complexity,
this is the subgroup that leads to the smallest number of terms in the Ansatz. Considering the connection to the Harish-Chandra
homomorphism, K = Spin(16)/Z2 is the maximal compact subgroup of the split form G = E8(8). The Weyl group is a discrete subgroup of K,
and the Cartan subalgebra h lies entirely in the coset directions g/k ...

We thus consider the decomposition of the adjoint representation of E8 into representations of the maximal subgroup Spin(16)/Z2. The adjoint
decomposes into the adjoint 120 and a chiral spinor 128. ...

Our convention for chirality is GAMMA_(a1...a16) PHI = + e_(a1...a16) PHI . The e8 algebra becomes ( 2.1 )

[ T^(ab) , T^(cd) ] = 2 delta^([a)_([c) T^(b])_(d]) ,

[ T^(ab) , PHI^(alpha) ] = (1/4) ( GAMMA^(ab) PHI )^(alpha) ,

[ PHI^(alpha) , PHI^(alpha) ] = (1/8) ( GAMMA_(ab) )^(alpha beta) T^(ab) ,

... The coefficients in the first and second commutators are related by the so(16) algebra. The normalisation of the last commutator is free, but
is fixed by the choice for the quadratic invariant, which for the case above is

X2 = (1/2) T_(ab) T^(ab) + PHI_(alpha) PHI^(alpha) .

Spinor and vector indices are raised and lowered with delta . Equation (2.1) describes the compact real form, E8(-248) .

By letting PHI -> i PHI one gets E8(8), where the spinor generators are non-compact, which is the real form relevant as duality symmetry in
three dimensions (other real forms contain a non-compact Spin(16)/Z2 subgroup).

The Jacobi identities are satisfied thanks to the Fierz identity

( GAMMA_(ab)_[(alpha beta) ( GAMMA_(ab )_(alpha beta)] = 0 ,

which is satisfied for so(8) with chiral spinors, so(9), and so(16) with chiral spinors

( in the former cases the algebras are so(9), due to triality, and f4 ).

The Harish-Chandra homomorphism tells us that the "heart" of the invariant lies in an octic Weyl-invariant of the Cartan subalgebra. A first
step may be to lift it to a unique Spin(16)/Z2-invariant in the spinor, corresponding to applying the isomorphism fÅ|1 above. It is gratifying to
verify ... that there is indeed an octic invariant ( other than ( PHI PHI )^4 ), and that no such invariant exists at lower order. ...

Forming an element of an irreducible representation containing a number of spinors involves symmetrisations and subtraction of traces,
which can be rather complicated. This becomes even more pronounced when we are dealing with transformation ... under the spinor
generators, which will transform as spinors. Then irreducibility also involves gamma-trace conditions. ...

The transformation ... under the action of the spinorial generator is an so(16) spinor. The vanishing of this spinor is equivalent to e8
invariance. The spinorial generator acts similarly to a supersymmetry generator on a superfield ...

The final result for the octic invariant is, up to an overall multiplicative constant:
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...".

 

Martin Cederwall, in hep-th/9310115, says:

"... The only simply connected compact parallelizable manifolds are the Lie groups and S7. If these vectorfields exist one can use them to
define parallel transport of vectors. Since transport around any closed curve gives back the same vector, the curvature of the corresponding
connection vanishes. We can think of the manifold equipped with this connection as "flat", and the transport as translation.

If the parallelizing connection is written as GAMMA~ = GAMMA - T where GAMMA is the metric connection, the vielbeins will not be
covariantly constant, but transport as De = T (T is torsion, and this can be taken as its definition). Then ...

[ D_a , D_b ] = 2 T_ab^c D_c

... These are our S7 transformations ... What distinguishes S7 from the Lie groups is that its torsion ("structure constants") vary over the space.

... ".

 

 

Martin Cederwall and Christian R. Preitschopf, in hep-th/0702024, say:

"... it is the non-associativity of O that is responsible for the non-constancy of the torsion tensor [ for S7 ] (while the non-commutativity
accounts for its non-vanishing) and for the necessity of utilizing inequivalent products associated with different points X Å¸S7. We call this
field-dependent multiplication the X-product.

One should note that the transformation ...[ for S7 ]... relies on the transformation of the parameter field X ... while for group manifolds (and
thus for the lower-dimensional spheres S1 and S3 associated with C and H) ...[ the transformation is independent of a parameter field ]...
transform independently. A consequence is that fermions cannot transform without the presence of a parameter field, since a fermionic
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octonion is not invertible. ... Fermions, due to non-invertibility, can be assigned to endpoints of the diagram only; no path may pass via a
fermion. ...

We call a field (bosonic or fermionic) transforming according to ...[ the X-product ]... a spinor under S7. ...

Let r, s, ... be S7 spinors ... Can this representation be formed as a tensor product of spinor representations? Due to the non-linearity, the
answer is no.... we can form spinors as trilinears of spinors u = ( r ox s* ) ox t , and in this way only. ...

It should be possible to realize E6 = SL(3;O) ... on them in a "spinor-like" manner, much like SO(10) = SL(2;O) acts on its 16-dimensional
spinor representations that play the role of homogeneous coordinates for OP1 ...

That would open for for a twistor transform ... for elements in J3(O) ( the exceptional Jordan algebra of 3x3 hermitiean octonionic matrices )
with zero Freudenthal product - a known realization of OP2. Then one would have a direct analogy to the twistor transform of the
masslessness condition in SL(2;O) that leads to OP1 as the projective light-cone ...

we would like to address the question of anomaly cancellation: under what circumstances is the Schwinger term "quantum mechanically
consistent", i.e. when is the BRST operator quantum mechanically nilpotent, and what actual exact form of the Schwinger term is needed? ...
to construct a (classical) BRST operator for the S7 algebra with field-dependent structure functions ... turns out to be extremely simple. The
BRST operator takes the same form as for a Lie algebra, namely

Q = c^i J_i - T_ij^k(X) c^i c^j b_k

where b_i and c^i are fermionic ghosts ... Higher order ghost terms are not present since the Jacobi identities hold ... This makes BRST
analysis quite manageable. ...

Then, turning to ... the quantum algebra, ... We have ... demonstrated the non-trivial fact that Q may be nilpotent, and that ... non-trivial
central extensions ...[ of S7 ]... or Schwinger terms ... may be used as a gauge algebra. Normally, one would have expected Q^2=0 to put a
constraint on the number of transforming octonionic fields, but that is not the case at hand. Instead one is permitted, for any field content, to
adjust the numerical coefficient ... in J in order to fulfil that relation ...

It seems that ... the S7 or ... non-trivial central extensions ...[ of S7 ]... or Schwinger terms ...ghosts do not come in an S7 representation. This
is also confirmed by an attempt to construct a representation (other than scalar) for imaginary octonions, which turns out to be impossible. ...

A part of the structure of S7 we have treated only fragmentarily is representation theory. ... It is not immediately clear even how to define a
representation. We have quite strong feelings, though, that the spinorial representations and the adjoint, as described in this paper, in some
sense are the only ones allowed, and that the spinor representation is the only one to which a variable freely can be assigned. ...".
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E8 and Cl(8) 
Frank Dodd (Tony) Smith, Jr. - November 2007 - www.valdostamuseum.org/hamsmith/ 

Abstract

Garrett Lisi, in a 6 November 2007 paper 07110770 on the Cornell arXiv in hep-th (as of 16 November 2007),
proposed "An Exceptionally Simple Theory of Everything" based on the struucture of the 248-dimensional exceptional
Lie algebra E8. This paper compares his geometric structure and physical interpretation with that of my physics model
based on the 256-dimensional Cl(8) Clifford algebra. This paper has three sections:

Introduction to Garrett Lisis's E8 physics model
Geometric Structure comparison with Cl(8) physics model
Physical Interpretations
Coleman-Mandula
Appendix

In this paper I am, for simplicity of exposition, often ignoring signature (for example, writing Cl(8) for Cl(1,7), etc).

Introduction to Garrett Lisi's E8 physics model

Garrett Lisi, in a 6 November 2007 paper 07110770 on the Cornell arXiv in hep-th (as of 16 November 2007), said:

"... All fields of the standard model and gravity are unified as an E8 principal bundle connection. ... three generations
of fermions [are] related by triality. The interactions and dynamics ... are described by the curvature and action over a
four dimensional base manifold. ...

The weights of ... 222 elements - corresponding to the quantum numbers of all gravitational and standard model fields -
exactly match 222 roots out of the 240 of the largest simple exceptional Lie group, E8. ... The E8 root system ... with
elementary particle symbols assigned to their associated roots according to Table 9, is shown ...with lines drawn
between triality partners ...
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...[In the] plot...[shown below]... of E8 showing a rotation ...[ I have rotated the image about 150 degrees from
Garrett's figure ]...
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[ Note that in the above rotated image some of the 240 E8 vertices are projected to the same point:

the first and third circles from the center, which have 12 points, to each of which 2 vertices are projected, so that
each circle represents 24 vertices; and
the central point of each of the 6 clusters corresponding to the 27-dimensional exceptional Jordan algebra J3(O),
to each of which 3 vertices are projected, so that each cluster represents 27 vertices. ]

... we can find subalgebras by starting with the root system of a Lie algebra, rotating it until multiple roots match up on
parallel lines, and collapsing the root system along these lines to an embedded space of lower dimension - a projection
... the central cluster of 72 roots ... is the E6 root system, which acts on each of the three colored and anti-colored 27
element clusters of the exceptional Jordan algebra ...[ J3(O) ]... the e6 subalgebra of e8 reveals how the fermions and
anti-fermions ... are combined ...

[A] specific triality matrix [is] chosen to rotate between the fermion generations ... It is conceivable that there is a more



Garrett Lisi E8 Cl8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GLe8Cl8.html[4/16/18, 1:25:26 AM]

complicated way of assigning three generations of fermions to the E8 roots to get standard model quantum numbers for
all three generations without triality equivalence. ...

The action for everything, [is] chosen by hand to be in agreement with the standard model ...[and to be]... over a four
dimensional base manifold. ... All known fields are parts of an E8 principal bundle connection in agreement with the
Pati-Salam

SU(2)_L x SU(2)_R x SU(4)

grand unified theory, with a handfull of new fields suggested by the structure of E8 ...[and]... with gravity included via
the MacDowell-Mansouri technique. The theory has no free parameters. The coupling constants are unified at high
energy, and the cosmological constant and masses arise from the vacuum expectation values of the various Higgs
fields ...".

 

Geometric Structure comparison with Cl(8) physics model

 

 To compare the E8 and Cl(8) physics models, begin with the graded structure of 256-dimensional Cl(8) and see how
each Lie algebra of the series D4 - D5 - E6 - E7 - E8 can be constructed from parts of Cl(8), noting that

D4 is 28-dimensional rank 4 with a 24-vertex root polytope;

D5 is 45-dimensional rank 5 with a 40-vertex root polytope;

E6 is 78-dimensional rank 6 with a 72-vertex root polytope;

E7 is 133-dimensional rank 7 with a 126-vertex root polytope;

E8 is 248-dimensional rank 8 with a 240-vertex root polytope.

  

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 =

= 1 + 8 + (24+4) + (27+1+27+1) + (32+27+3+8) + (27+1+27+1) + (27+1) + 8
+ 1

 

D4 = (24+4)

D5 = D4 + 1 + 8 + 8

E6 = D5 + 32 + 1
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E7 = E6 + (27+1) + 27

E8 = E7 + (27+1) + (27+3) + (1+27+1) + (27+1)

256-dim Cl(8) - 248-dim E8 = 8

 In the above, underline denotes Cartan subalgebra elements that are not represented by root vectors.

 

 

Note that in the above image some of the 240 E8 vertices are projected to the same point:
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the first and third circles from the center, which have 12 points, to each of which 2 vertices are projected, so that
each circle represents 24 vertices; and
the central point of each of the 6 clusters corresponding to the 27-dimensional exceptional Jordan algebra J3(O),
to each of which 3 vertices are projected, so that each cluster represents 27 vertices.

Note further that I am pretty sure of the color-identification of the points in the above figure, except for possible
misplacements within the central 72-vertex E6 root vector polytope:

red 24-cell Spin(8) root vector polytope;
blue 8 Spin(8) vector vertices of dual 24-cell plus 8 complex Spin(10) correspondents;
green 16 Spin(8) +/-half-spinor vertices of dual 24-cell plus 16 complex E6 correspondents.

 Since an important aspect of both the E8 model and the Cl(8) model is the representation of fermions by spinor-type
structures,

such as by 8-dimensional Spin(8) +half-spinors and 8-dimensional Spin(8) -half-spinors in the Cl(8) model

and by 128-dimensional Spin(16) half-spinors in the E8 model (based on the identification of 248-dimensional E8 as
the sum of the 120-dimensional Spin(16) adjoint plus a 128-dimensional Spin(16) half-spinor space)

it is useful to see how spinor-type structures appear in the above-described structure of E8 by enclosing theire
enumeration in [ brackets ]:

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 =

= 1 + 8 + (24+4) + (27+1+27+1) + (32+27+3+8) + (27+1+27+1) + (27+1) + 8
+ 1

 

D4 = (24+4)

D5 = D4 + 1 + 8 + 8

E6 = D5 + [32] + 1

E7 = E6 + ([16]+8+3+1) + [16]+8+3

E8 = E7 + ([16]+8+3+1) + ([16]+8+3+3) + (1+[16]+8+3+1) + ([16]+8+3+1)

256-dim Cl(8) - 248-dim E8 = 8

Note that each of the [16] above live in the 27-dimensional exceptional Jordan algebra J3(O), which is the algebra of
3x3 Hermitian Octonion matrices

Re(O1)    O4      O5    
 O4*    Re(O2)    O6    
O5*      O6*    Re(O3)

where Re(Oi) is the real part (just a real number) of the i_th octonion for i = 1,2,3 and O4, O5, and O6 are full
octonions, with O4 and O5 corresponding to the 8-dimensional Spin(8) +half-spinors and 8-dimensional Spin(8) -half-
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spinors, and O6 corresponding to the 8-dimensional Spin(8) vectors.

The total of [ bracketed ] spinor-type elements = 32 + 6x16 = 8x16 = 128 = dimension of a Spin(16) half-spinor.

 

 There are 7 independent E8 Root Vector Polytopes and so 7 independent E8 Lie algebras

 

Given a fixed 8-dimensional Root Vector Space with Octonionic basis { 1, i, j, k, e, ie, je, ke }, the coordinates of the
240 vertices of an E8 Root Vector Polytope can be written as:

16 related to the Octonionic Basis Vectors and to the 120-8 = 112 adjoint Spin(16) Root Vectors

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

96 containing both a and ae (where a = i,j,k) related to the 120-8 = 112 adjoint Spin(16) Root Vectors 

(±1 ±ke ±e ±k)/2 (±i ±j ±ie ±je)/2

(±1 ±je ±j ±e)/2 (±ie ±ke ±k ±i)/2

(±1 ±e ±ie ±i)/2 (±ke ±k ±je ±j)/2

128 containing all i,j,k types (some possibly multiplied by e) related to 128 half-spinors of Spin(16)

(±1 ±ie ±je ±ke)/2 (±e ±i ±j ±k)/2

(±1 ±k ±i ±je)/2 (±j ±ie ±ke ±e)/2

(±1 ±i ±ke ±j)/2 (±k ±je ±e ±ie)/2

(±1 ±j ±k ±ie)/2 (±je ±e ±i ±ke)/2

 

They generate a lattice (an E8 Lattice) that spans the 8-dimensional Root Vector Space and is consistent with Octonion
Multiplication, and they are the coordinates of 240 nearest neighbors to the origin in that E8 Lattice.

None of those 240 nearest neighbors are of the form (±1±i±j±k±e±ie±je±ke)/2 (conventional light-cone form). They
all appear in the next layer out from the origin of that E8 Lattice, at radius sqrt 2, which layer contains in all 2160
vertices.

The E8 set out above has 16 vertices of the form ±a and 224 vertices of the general form (±a ±b ±c ±d)/2.

Since there are ( 8 choose 4 ) = 8x7x6x5 / 1x2x3x4 = 70 sets of 4 components and 2^4 = 16 sets of signs, there are 70
x 16 = 1,120 possible 4-component vertices,

only 224 of which are used in the E8 set out above.

The other 1120 - 224 = 896 vertices are found in other independent Root Vector Polytopes of type E8.

As it turns out, there are 7 independent Root Vector Polytopes / Lattices of type E8, denoted E8_1, E8_2, E8_3, E8_4,
E8_5, E8_6, E8_7. Some of them have vertices in commmon, but they are all distinct.
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For more details, see my web pages at www.valdostamuseum.org/hamsmith/E8.html and
www.valdostamuseum.org/hamsmith/E6E7E8clif.html

All of the 7 independent Root Vector Polytope Lie algebras E8_i correspond to E8 Lattices consistent with Octonion
Multiplication, and the the 7 Lie algebras / Lattices / Root Vector Polytopes E8_i are related to each other as the 7
Octonion imaginaries i,j,k,e,ie,je,ke.

There are 480 different Octonion Multiplication rules, but all 7! permutations of the 7 Octonion imaginaries do not
give distinct Octonion Multiplications since Octonion Multiplication has symmetry group PSL(2,7) = of order 168.

For more details, see my web page at www.valdostamuseum.org/hamsmith/480op.html

The 240 - 72 =168 vertices outside the central E6

[ Note that in the above image the central point of each of the 6 clusters corresponding to the 27-dimensional exceptional Jordan algebra J3(O) is a
projection of 3 vertices are projected, so that each cluster represents 27 vertices. ]

 

correspond to 6 copies of 27-dimensional J3(O) plus a single vertex.

In the Cl(8) model, each of the 6 copies of J3(O)+1 is a link to the other 6 E8_i Lie algebras, and the fact that the 6
copies of J3(O)+1 have 168 elements may be related to the symmetry of Octonion Multiplication of the 7 Octonion
imaginaries, corresponding to the 7 Lie algebras E8_i,

and

the physical use of the 7 independent E8_i in the Cl(8) model is in constructing D8 branes in a Bosonic String Theory
with Fermions coming from Orbifolding, but without conventional supersymmetry ( see CERN preprint CERN-CDS-
EXT-2004-031 and my web page at www.valdostamuseum.org/hamsmith/stringbraneStdModel.html ).

The 168-element symmetry is also related to the Klein Quartic .

 

Physical Interpretations

Garrett Lisi describes the physics of the E8 model as

http://www.valdostamuseum.org/hamsmith/E8.html
http://www.valdostamuseum.org/hamsmith/E6E7E8clif.html
http://www.valdostamuseum.org/hamsmith/480op.html
http://www.valdostamuseum.org/hamsmith/stringbraneStdModel.html
http://www.valdostamuseum.org/hamsmith/KQphys.html
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"... The action for everything, [is] chosen by hand to be in agreement with the standard model ...

[the E8 action is]... over a four dimensional base manifold. ...
[A] specific triality matrix [is] chosen to rotate between the fermion generations ...
All known fields are ... in agreement with the Pati-Salam SU(2)_L x SU(2)_R x SU(4) grand unified theory, with
a handfull of new fields suggested by the structure of E8 ...[and]
... with gravity included via the MacDowell-Mansouri technique. ...".

The Cl(8) model Lagrangian is entirely made up of components from the Cl(8) Cifford algebra with graded structure

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256 = 16x16 = (8+8)(8+8)

the 8-dimensional base manifold comes from the vector 8
the 28 Spin(8) gauge bosons come from the bivector 28
the 8 first-generation fermion particles come from the 8-dimensional Spin(8) +half-spinor 8
the 8 first-generation fermion anti-particles come from the 8-dimensional Spin(8) -half-spinor 8

Dimensional reduction of physical spacetime to 4 dimensions comes from freezing out at low (our present
experimental) energies of a preferred quaternionic subspace of the octonionic 8-dimensional spacetime, and the process
produces:

three generations of fermions;
the Standard Model from 12 of the 28 gauge bosons;
a natural Higgs mechanism in accord with the work of Meinhard Mayer;
Gravity by a generalized MacDowell-Mansouri mechanism from 16 of the 28 gauge bosons.

How do the E8 and Cl(8) models differ ?

Base Manifold

The E8 base manifold is an ad hoc 4-dimensional addition to 248-dimensional E8,

while

the Cl(8) base manifold is a natural part (8-dimensional vector space) of 256-dimensional Cl(8).

One possibility might be to let the E8 base manifold go to 8 dimensions, as in the 4+4 = 8 dimensional Kaluza-Klein
Spacetime described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-L105, which was successful with respect
to the Standard Model gauge bosons and was not generally accepted because of difficulties of adding fermions.
Perhaps the boson-fermion structure of E8 could solve those difficulties of the Batakis model. By combining the 248
E8 dimensions with the 8 Batakis Kaluza-Klein spacetime dimensions, you could form the 256 dimensional Cl(8)
Clifford algebra, whose structure could be used as a guide for naturally constructing a Lagrangian that could reproduce
the successes of the Standard Model and Gravity based on MacDowell-Mansouri.

A problem might be that the 8 extra-from-E8 dimensions of Cl(8) seem to be structurally part of the 70-dimensional 4-
vector part of Cl(8) and not in the 8-dimensional vector part of Cl(8).

Fermion Generations

The triality generation mechanism of the E8 model is substantially different from the dimensional reduction
mechanism of the Cl(8) model, but Garrett Lisi does say that "... It is conceivable that there is a more complicated way
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[ than the E8 model triality ] of assigning three generations of fermions ...".

Use of Triality

The Cl(8) model uses Spin(8) Triality to establish a subtle supersymmetry between Fermions (8-dimensional +half-
spinors and 8-dimensional -half-spinors) and Bosons (bivectors constructed from 8-dimensional vectors),

while

The E8 model uses Triality to get 3 generations of Fermions.

Relation to String Theory

The Cl(8) model uses the 7 independent E8_i in constructing D8 branes in a Bosonic String Theory with Fermions
coming from Orbifolding, but without conventional supersymmetry ( see CERN preprint CERN-CDS-EXT-2004-031
and my web page at www.valdostamuseum.org/hamsmith/stringbraneStdModel.html ),

while Garrett Lisi said in a comment on Bee's blog entry about his E8 model "... LQE8 theory or whatever one wants
to call it would be a competitive ToE, vying with strings ...".

 

Calculation of Particle Masses, Force Strengths, etc

The Cl(8) model has a highly developed system of calculating particle masses and force strengths, etc.  For an outline,
see my web page at www.valdostamuseum.org/hamsmith/July2006Update.html#octuninflation .

The Cl(8) model also permits calculation of

the ratio of Dark Energy : Dark Matter : Ordinary Matter
neutrino masses
Kobayashi-Maskawa parameters
the Planck Mass
the Pion Mass
the Proton-Neutron mass difference

Details are on my web site at www.valdostamuseum.org/hamsmith/

 

 

How are the E8 and Cl(8) models similar ?

Relation to the Standard Model

Both the E8 and Cl(8) models produce the non-supersymmetric Standard Model.

Gravity

Both the E8 and Cl(8) models use the MacDowell-Mansouri mechanism to produce Gravity.

Fermions and Bosons

http://www.valdostamuseum.org/hamsmith/stringbraneStdModel.html
http://www.valdostamuseum.org/hamsmith/July2006Update.html#octuninflation
http://www.valdostamuseum.org/hamsmith/
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Both the E8 and Cl(8) models use spinor-type representations of Spin groups that are naturally within the defining
structures of E8 and Cl(8).

The Spin(16) of E8 and the Spin(8) of Cl(8) are related as follows: consider the graded structure of Cl(8)

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256

and that by periodicity Cl(16) = Cl(8) (x) Cl(8) so that the 120 SO(16) bivectors of Cl(16) should be made up of three
parts:

28 SO(8) bivectors of the first Cl(8) in the tensor product
28 SO(8) bivectors of the second Cl(8) in the tensor product
64 = 8x8 tensor product of the two 8-dim 1-vectors of each the two Cl(8)s

to get the 28+28+64 = 120-dim SO(16) bivector algebra of Cl(16) = Cl(8) (x) Cl(8).

Relation to Spin Foam

Garrett Lisi said in comments on Bee's blog entry about his E8 model, and in his paper 07110770, "... The primary
LQG program is a search for a successful method for describing a background independent, quantum theory of a
connection -- the connection of gravity. What this E8 theory does is include all fields in a large connection. So,
combined, LQE8 theory or whatever one wants to call it would be a competitive ToE, vying with strings ... ...

e8 = f4 + g2 + 26 x 7

... The 26 is the traceless [ part of the ] exceptional Jordan algebra ... the central cluster of 72 roots in ...[ the E8 root
vector polytope ]... is the E6 root system, which acts on each of the three colored and anti-colored 27 element clusters
of the exceptional Jordan algebra ...

In a spin network the edges carry representation labels for gravity and gauge fields, while the vertices (nodes) are
labeled by numbers for the fermions. Since, in a sense, all the fields in this theory I [ Garrett Lisi ] presented are E8
gauge fields, including the fermions, this would mean that all the representation labels would be on the edges ...".

Both the E8 model and the Cl(8) model contain structures of the 27-dimensional exceptional Jordan algebra J3(O) and,
consequently, its 26-dimensional traceless part J3(O)o.

John Baez said on sci.physics.research on 16 Jan 2001 ( here I change some notation ): "... The quotient of Lie algebras
e6 / f4 is a vector space that can be naturally identified with J3(O)o. That's really cool! But the quotient of Lie groups
E6 / F4 is what matters for the spin foam models, and this is a bit "curvier" - it has a natural metric that's not flat. They
are closely related, however: e6/f4 can be viewed as a tangent space of E6 / F4. ...". John Baez then quoted my earlier
post saying that I "... would like very much to be told how such a construction goes, because in my opinion such a
J3(O)o spin foam model should lead to, not just quantum gravity, but a Theory Of Everything. ..." and John Baez
replied to that saying: "... Shhh! That's supposed to be secret. :-) Yes, of course something like this is my goal, but I'm
not eager to count my chickens before they are hatched, nor take my ideas to market while they're still half-baked. ...".
So, although unification of LQC spin foams with E8 containing copies of 26-dimensional J3(O)o may be (as John
Baez indicated) not yet fully baked, it is an idea that knowledgeable people such as John Baez have as a goal.

To use the E8 model for a spin foam, it might be useful to ignore the ad hoc 4-dimensional base manifold and to use
only E8 structure by

putting the 120-dimensional adjoint Spin(16) generators on links
putting the 128-dimensional Spin(16) half-spinor generators on the vertices

and seeing what dimensionality emerges from such a network.
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To use the Cl(8) model for a spin foam, basic structures might be E6, Spin(8) adjoint, vector, and half-spinors, and
J3(O) with E8 lattices related to D8 branes, along with 4-dimensional Feynman Checkerboard structures ( see my web
page at www.valdostamuseum.org/hamsmith/USGRFckb.html ).

The resulting spin foams may turn out to be similar, since Spin(16) and Spin(8) are related through the real Clifford
periodicity tensor product factorization

Cl(16) = Cl(8) (x) Cl(8)

 

 

Coleman-Mandula

Garrett Lisi said (in comments to Bee's blog entry about the E8 model) that a "... condition ...[of]... the Coleman-
Mandula theorem ... is that there needs to be a Poincare' subgroup. There is no Poincare' subgroup in this E8 theory. ...
The G = E8 I [Garrett Lisi] am using does not contain a subgroup locally isomorphic to the Poincare group, it contains
the subgroup SO(4,1) -- the symmetry group of deSitter spacetime. ...this theorem does not apply in this case. ...".

However,

Steven Weinberg showed at pages 12-22 of his book The Quantum Theory of Fields, Vol. III (Cambridge 2000) that
Coleman-Mandula is not restricted to the Poincare Group, but extends to the Conformal Group as well.

Since the Conformal Group SO(4,2) contains Garrett's de Sitter SO(4,1) as a subgroup, it seems to me that it is
incorrect to claim that use of deSitter SO(4,1) means that Coleman-Mandula "... does not apply ..." to the E8 model.

However, it may be that an E8 model could be (for other reasons) consistent with Coleman-Mandula.

With respect to Coleman-Mandula (particularly with respect to fermions) it is useful to consider what Bee said: "... the
five exceptional Lie-groups have the remarkable property that the adjoint action of a subgroup is the fundamental
subgroup action on other parts of the group. This then offers the possibility to arrange both, the fermions as well as the
gauge fields, in the Lie algebra and root diagram of a single group ..." and what Steven Weinberg said at pages 382-
384 of his book The Quantum Theory of Fields, Vol. III (Cambridge 2000):

"... The proof of the Coleman-Mandula theorem ... makes it clear that the list of possible bosonic
symmetry generators is essentially the same in d greater than 2 spacetime dimensions as in four spacetime
dimensions:

... there are only the momentum d-vector Pu, a Lorentz generator Juv = -Jvu ( with u and v here running
over the values 1, 2, ... , d-1, 0 ), and various Lorentz scalar 'charges' ...

the fermionic symmetry generators furnish a representation of the homogeneous Lorentz group ... or,
strictly speaking, of its covering group Spin(d-1,1). ...

The anticommutators of the fermionic symmetry generators with each other are bosonic symmetry
generators, and therefore must be a linear combination of the Pu, Juv, and various conserved scalars. ...

the general fermionic symmetry generator must transform according to the fundamental spinor
representations of the Lorentz group ... and not in higher spinor representations, such as those obtained by
adding vector indices to a spinor. ...".

http://www.valdostamuseum.org/hamsmith/USGRFckb.html
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In short, Weinberg's book at pages 382-384 says that the important thing about Coleman-Mandula is that fermions in a
unified model must "... transform according to the fundamental spinor representations of the Lorentz group ... or,
strictly speaking, of its covering group Spin(d-1,1). ..." where d is the dimension of spacetime in the model.

As I said in that comment, E8 is the sum of the adjoint representation and a half-spinor representation of Spin(16), so,

if the E8 model is built with respect to Lorentz, spinor, etc representations based on Spin(16) consistently with
Weinberg's work,, then the E8 model may be consistent with Coleman-Mandula.

The Cl(8) model is, due to compliance with the criteria set out by Weinberg, consistent with Coleman-Mandula ( see
my web page at www.valdostamuseum.org/hamsmith/d4d5e6hist2.html#ColemanMandula )

 

 

Appendix

With respect to the figure

http://www.valdostamuseum.org/hamsmith/d4d5e6hist2.html#ColemanMandula
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As to the first and third circles from the center, which have 12 points, to each of which 2 vertices are projected, so that
each circle represents 24 vertices, the four circles together appear (in the projection)

to have a total of 12 + 12 + 12 + 12 = 48 vertices, but a further rotation taken from an E8 rotation movie by Garrett
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Lisi (as is the image immediately above)

shows that in fact the configuration has 16 + 40 + 16 = 48 + 12 + 12 = 72 vertices, the correct number for the E6 root
vector polytope.

As to the central point of each of the 6 clusters corresponding to the 27-dimensional exceptional Jordan algebra J3(O),
to each of which 3 vertices are projected, so that each cluster represents 27 vertices, the two concentric 12-vertex
circles and the center point appear (in the projection)

to have a total of 12 + 12 + 1 = 25 vertices, but a further rotation taken from an E8 rotation movie by Garrett Lisi (as
is the image immediately above)

shows that in fact the configuration has 1 + 16 + 10 = 12 + 12 + 3 = 27 vertices, the correct number for the dimension
of the exceptional Jordan algebra J3(O).
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Tony Smith post on Mauitian re: Jacques Distler, Garrett Lisi, and E8(8)

24 November 2007

 



Garrett Lisi E8 Cl8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GLe8Cl8.html[4/16/18, 1:25:26 AM]

Garrett, this is a long comment (see my PS at the end), 
but the short version is: 

It seems to me that Jacques Distler did not refute your E8 model 
(only a possible use of triality) 
and 
that his analysis, along with your comments, 
show how the E8 model can be OK. 

Here are details: 

Distler said in his blog: "... 
E8(8) includes Spin(16) as a maximal compact subgroup ...
In E8(8), the 248 decomposes as 248 = 120 + 128
...
We would like to find an embedding of
G = SL(2,C) x SU(3)xSU(2)xU(1) 
in ... E8 
...
SL(2,C) = Spin(3,1)o is the connected part of the Lorentz Group, 
the "gauge group" in the MacDwoell-Mansouri formulation of gravity. 
..."
and 
you [Garrett] replied "... The G is embedded in a D4 x D4 subgroup of E8. 
...
g = so(3,1) + su(2) + u(1) + su(3) 
... is in a so(7,1) + so(8) of e8 via the Pati-Salam, left-right symmetric model, 
g' = so(3,1) + su(2)_L + su(2)_R + su(4) 
The so(3,1) + su(2)_L + su(2)_R is in so(7,1), 
the su(4) is in so(8) ..." 
and 
Distler said "... Spin(7,1) x Spin(8) ... is a subgroup of E8(8) ...". 

So, an E8(8) model should be OK with the following interpretation: 

e8(8) = 120 + 128 

120 = spin(16) = spin(8) + 64 + spin(7,1) = 28 + 64 + 28 

128 = 64 + 64 

where

gravity comes from spin(3,1) MacDowell-Mansouri
and 
the Standard Model comes from Pati-Salam su(4)_c + su(2)_L + su(2)_R

spin(8) includes su(4) that reduces to su(3)_c

spin(7,1) includes so(3,1) + su(2)_L + su(2)_R 

where the so(3,1) of MacDowell-Mansouri gravity is the little group, 
or local isotropy group, of 4-dim spacetime M4 described 
by the symmetric space G / Spin(3,1) where G can be anti-desitter or deSitter
and 
where the su(2)_L + su(2)_R reduces to su(2)_L + u(1) which is the little group  
of a 4-dim internal symmetry space CP2 = SU(3) / SU(2)xU(1)

NOTE that the Lie groups of the spin(7,1) Lie algebra form the little groups 
of an 8-dim M4 x CP2 Kaluza-Klein space (as used by Batakis in his 1986 paper 
Class. Quantum Grav. 3 (1986) L99-L105). 

As to the global groups of M4 x CP2, 
they are in the spin(8) that includes the su(4): 
the su(3) gives the global group SU(3) in CP2 = SU(3) / SU(2)xU(1) 
(as used by Batakis)
and 
the 4-dimensional deSitter or anti-deSitter rotations of G / Spin(3,1) 
should be a part of 6-dim twistor-related CP3 = SU(4) / SU(3)xU(1) 

What about the one 64 in the 120 and the two 64 + 64 in the 128 of E8(8) ? 

Each of the 64 should be of the form 8x8. 
Generalizing the spacetime algebra approach of Hestenes, let, in each of 
the three 64, one of the 8 represent 8 Dirac Gammas of the 8-dim K-K space. 
Denote it by 8_G

Since the 64 in the 120 is in the adjoint of Spin(16), 
its 8x8 should be correspond to the 8-dim vector K-K space, 
so denote the 64 in 120 by 8_v x 8_G
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Since the 64 + 64 in the 128 is in a spinor space of Spin(16), 
its 8x8 + 8x8 should be correspond to fermions ( 8 particles and 8 antiparticles)
so denote the 128 64 + 64 in 128 by 8_f+ x 8_G and 8+f- x 8_G 

There should be a Spin(8)-type triality among the three 64 things
8_v x 8_G
8_f+ x 8_G
8+f- x 8_G

The above E8(8) structure describes Gravity, the Standard Model, 
4-dim physical spacetime, a 4-dim K-K space, and first-generation fermions, 
as well as 8 Gammas of an 8-dim Dirac equation. 

If the second and third generation fermions come from combinatorics of 
fermions living partly in 4-dim physical spacetime and partly in 4-dim K-K space, 
then you get all three generations. 

My opinion is that: 

a spin foam can be constructed by putting the 120 of E8(8) on links 
and the 128 of E8(8) on vertices, and using Jordan algebra structure 
related to the 27-dim exceptional Jordan algebra J3(O); 
and 
particle masses and force strengths come from ratios of geometric volumes 
in the spirit of Armand Wyer; 
neutrinos are tree-level massless, with masses coming from corrections; 
Dark Energy : Dark Matter : Ordinary Matter ratio comes from the structure 
of the twistor stuff in the spin(8) of the 120.

Tony Smith

PS - Sorry for the long post on mauitian. 
If you want me to not put such stuff here, please just let me know. 

 

Here are the 240 vertices of the E8(8) root vector polytope:
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The Spin(16) adjoint 120 = Spin(7,1) + 8_v x 8_G + Spin(8) = 28 + 64 + 28

with 112 = 24 + 64 + 24 root vector vertices.

The Spin(16) half-spinor 128 = 8_f+ x 8_G + 8_f- x 8_G = 64 + 64

Note that in the above image some of the 240 E8(8) vertices are projected to the same point:

each of the 6 vertices in the center (with white dots) are points to which 3 vertices are projected, so that each
circle with a white dot represents 3 vertices;
each of the vertices surrounded by 6 same-color nearest neighbors (with yellow dots) are points to which 2
vertices are projected, so that each circle with a yellow dot represents 2 vertices.

Note also that here (to be consistent with Garrett Lisi's notation) I am using a notation Spin(7,1) that differs from what
I usually use, which is Spin(1,7).
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Note also that (in my usual notation) Spin(1,7) comes from Cl(1,7) which the 16x16 real matrix algebra and so is
isomorphic to Cl(0,8) = Cl(8).
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Abstract

The Julia sets B^ belonglng to a famlly of rnappings T :0 -r c where

tr is a parameter is invegt',igated. ?he nappings are defined by Tr , = 1[-z)z
A

for  each z e C and ) ,  e  R.  For  I  > 2"  Bl .  is  descr ibed and an assoclated

invar iant  measure is  constructed.  The resul t ing system is  shown to be

isourorphic to a Bernoul l i  system. The corresponding or thogonal  polynoraia ls

are eonsldered in deta i l ,  and are shown to general - ize Tchebychef f  polynomials .

1  , - ,  1
fo r  -  

f ,<  
) \  <  2 ,  and fo r  l f  l  .  

iw i th  
I  e  [ ,  the  na ture  o f  B^  as  a  subset

of the complex plane is character ized and described. The relat ionship

between B and the theory of iterated mappings from a real interval into

i t se l f ,  i s  exp la ined .



t . In t roduct ion

In th is  paper we consider  a fami ly  of  invar iant  sets which are associated

wi th a one-parameter  fami ly  of  quadrat ic  maps f rom the complex p lane G into

i tse l f .  The parameter  is  ) . ,  which may be real  or  complex,  and the napping

T . : G + G  i s  d e f i n e d  b y
A

T I ,  
=  ( \ - r )2

f ^ r= l - ) , 22 ,

z e U . .

For ), # 0, re lated to the nappingT^ is

( 1 )

( 2 )

the context  of  i terated maps,  see

Col let  and Eckmann [9]  and the references

which has been extensively  s tudied

Feigenbaum f111,  and a lso the book

therein.  The re lat ionship is

an

by

- 1
=A-T t rA , (3 )

where A is the affine transformation

A z  =  ) t -  ) t z , A . - L r = L - z / \ , . {4 )

tu
T l i s  usua l l y  v i ewed  as  a  mapp ing  f rom the  rea l  i n te rva l  [ - 1 ,1 ]  i . n to  i t se l f ,

and then ), l ies in the interval lOrZ7. This is equivalent to looking at

T.  as a mapping f rom the in terval  [0r2L]  in to i tse l f ,  which again corresponds
n

to I  e  [0,2] .  In  these cases not ice that  the cr i r ica l  va lues of  t r ,  a t  which

occur such phenomena as the first appearanc" ot:t-"ycles and the onset of

tuTr



The invariant set which r,re study wil l be denoted by B , and is among

those  f i r s t  examined  by  Fa tou  [10 ]  and  Ju l i a  [ 16 ]  i n  t he  con tex t  o f  an  a r -

b i t rary rat ional  t ransformat ion.  I ,J i th  the notat ion

t l ,  =  z ,  and t l * t "  =  r^( r lz )  for  n  e  {0 , I ,2 , " ' } , ( 5 )

B^ can be def ined to be those points in  the complex p lane where the sequence

r-Il r
t f ^ z i  i s  no t  no rma l .  Th i s  de f i n i t i on  i s  t he  s ta r t i ng  po in t  o f  t he  su rvey

by  B ro l i n  [ 71 .  Howeve r ,  we  r v i 1 l  adop t  a  d i f f e ren t  app roach .

We beg in  r v i t h  t he  se t  t l  o f  f o rma l  ob jec t s  { f t  ( I  t  ( I t . . .  ad  i n f i n i t um

where a l l  possib le sequences of  p lus and minus s igns are inc luded.  Then we

see l i  a  co r respond ing  subse t  B l  o f  che  comp lex  p lane  wh ich  possesses  a l l  o f

the propert ies which are suggested by f i^ .  To see what  these propert ies are,

and why they are of  in terest ,  le t  us pretend for  the moment that  t^  makes

computat ional  sense,  and descr ibe br ief ly  the resul ts  of  some numer ical  exper i=

ments which we carr ied out  at  the incept ion.

For  var ious sequences of r  say,  f i f ty  p lus and minus s igns and for  var ious

values of  I  we calculated the nr :mbers

e rg< ld i c  behav io r ,  a r  e  t he  same fo r  bo t l ' r  mapp ings .

f o r m a t i o n L s z + 1 2 - ^ .

1' ,o trr.s J

- T I < 0 < f i w e s e t

<0

( ' lT.

Another  equivalent  t rans-

(6 )

( 7 )

For cornplex number s z = t"i0 tith

{ ;  = G " to lz,

-  i ( 0 / 2 + T t )  : c
f e r r

i ( 0 /2 - r )  :  c
r  E  I I

- ' r  <0

0  <0

,/i

G

and

_G= ( 8 )



firls prescrlption corresponds to a leggliyq i>r1g branch cut, The results

which we obtained are essent ial l -y those displayed in Figures 3 to 6 ln

Sect ion 4. The cal-cul-ated set appears to become the unit  c irc le

lu ,  a l  l " l  =  l ]  as  I  approaehes zeror , ' ioh i l s t  fo r  t r  =  2  l t  l i es  th ick l -y

on the real interval  [0141. For 0 S tr  < 2 more connpl icated f igures were ob-

tained: for tr - 0.7 the set looks something like the boundary of a holly

leaf.  For l>2 Lt was found to l ie upon the real axis and to consist  of

d is t inc t  po in ts

Noting that when I = 0 the unit circle is actually an invariant set for

T^. whi lst  for ) t  = 2 the real interval  [0r4] ls an invariant set for Trr
U '

it becomes cl-ear that what we are tracking in the above calculations l-s a certal-n

invariant set of  T^. This being the case, the subset of this set vhich l ies

on the real- line must be an invariant set for the restriction of the mapping

to the real l ine. Now, a k-cycle for T^;R +L is an invariant set;  and i t

tu
appears.thaL 3^ moves gradually from the com.plex pLane onto the real line, with

increasing real- l, and this movement is coincident wLth the occurence of

real- k-cycles for higher and higher k values, Thus, it ls natural to associate

tu
with a k-eycLe of T^ one of the members of B^ whLch has a recurring- sequence of

plus and minus signs with period k. For example, one anticipates that

l ,+  V11'+ / (X ' - . , l ( I -+ {1- . . . (e)

is associated with a 2-cycle of T^. I{'hen it first becomes real one expects that

a real 2-cycle has first appeared for that vali-re of 1,.

The set B^r to -be associated direct ly with H^ wi l l  possess the kinds of

peroperties indicated above. Tt thus provides insight into the behavior of

the real- map and into such phenouena as the cascades of bifurcations, the

Feigenbar.rm numbers, and the'onset of (nontr iv ial)  ergodic propert les. In the

end B^ becomes a convenient notation and mremonic f,or thinking about the detailed

s t ruc ture  o f  B^ .



Simi lar  ce- ' rnprutat ions to the ones ment ioned above have been made by

Mand leb ro t  i 191 ,  vho  has  p roduced  some beau t i f u l  p i c tu res  o f  B^ .  He  v iews

B^ as an example of  a f racta l  set ,  and a lso as an at t ractor  for  an appropr iate ly

;dbf ined (general ized)  d iscrete dynarnical  system, based upon inverse mappings '

One reason why we f i rs t  became interested in  81 was because i t  arose for

I  = 3 in  the context  of  the Diophant ine Moment Problem (D.M.P.)  t : : .  This

appeared in an at tempt to predict  the cr j - t ica l  ind ices for  Is ing

model  la t t ice gases,  basing the invest igat ion upon the fact  that  cer ta in

re lated ser ies seem to involve only in teger  coef f ic ients The Diophant ine

ldoment  Problem is  th is :  c lass i fy  as a funct ion of  the posi t ive parameter  I

the positi-ve measures o such that .::

o 
= 

{t* 
do(x) (10 )

(1  1 )

The measure which

is an integer for each ne {0 ,1,4'"} .  The problem was completely solved

for ) ,  < 4 and largely solved for t r  = 4 ( leading, incident ly,  to a novel

resolut ion for a one-dineasional Is ing model).  For -  )  ) ,  > 6 i t  was shotrn

that there exists a transformation upon the generat ing funct ion

c^(w) = 
{^#*)- 

.

which yields a new generating function gY(w) with tr < 6.

is  associated wi th the la t ter  a lso has the Diophant ine property .  I lowever,

the point which is important to us here is that the support of the measure

for  a f ixed point  of  rhe t ransformnt ion was associated wi th f i r .  O,- r t  present

invest igat ion provides resul ts  which may bear d i rect ly  upon the D.M.P.

and cer ta in Is ing rnodels,  and which a lso re late these areas wi th the topic  of

i terated maps of  in tervals .



Our  s t r r r l y  o f  B^  a l so  i r t vo l - ves  r , r t l t e r  a re . l s  o f  t t r t e res t  i n  r i r a thema l l ca l

phys i cs ,  name ly  i nva r i an t  measu les ,  l somorp | i sn rs  o f  sys tems ,  and  o r thogona l

polynomials .  The mot ion of  the Points of  B^ under the mappi . tg  T) . ,  and the

exp l i c i t  cons t r -uc t i on  o f  t he  co r resppnd ing  i . nva r i an t  measu re  i s  o f  i n te res t

i n  i t s  ov rn  r i gh t  ( see  fo r  examp le  Laso ta  and  Yo rke  t -171 )  and  has  been  cons ide red

p rev io ' s1y  by  B ro l i n  [ 7 ] .  He re  r . / e  es tab l i sh  e rgod l c  p rope r t i es  o f  t he

resul t ing system by means of  an isomorphism of  systems,  in  the sense of

Bi l l ings ley t5J.  Also we character ize Lhe invar lant  measure in  terms of  an

assoc ia ted  fam i l y  o f  o r t hogona l  po l ynomia l s .  The  poss ib i l i t y  o f  so  do ing

is  unusual  because of  the s ingular  nature of  the measure.  A d i rect  connect ion

between B^ and a Jacobi  matr ix  is  obta ined,  rvh ich a l lows one to envisage a

physical  system wl ' rose spectrum is  B^.

I { e  have  so  fa r  rnen t i oned  ou r  sub jec t  ma t te r ,  mo t i va t i ons ,  and  ob jec t i ves '

We now sunmrarize what we achieve. In Section 2 rve examine the case 2 < tr < -'

for  which i t  is  known that  Btr  l ies ent i re ly  upon the real  ax is '  Some of

ou r  app roach  may  be  seen  asa  me ld ing  o f l deas  o f  Fa tou  and  B ro l i n '  I n  52 '1

we succeed in a d i rect  const luct ion of  B^ which d isplays i ts  connect ion wi th t^

and shows the operat ion of  T^ on B^ to be equivalent  to  that  of  the r ight-

sh i f t  ope ra to r  upon  the  se t  f , l  o f  ha l f - i n f i n i t e  Be rnou l l i  sequences ;  we  a l so

discover  a d is tance f r . rnct ion which is  natura l  to  B^,  y ie ld ing a s inple demonstra-

t ion that  i ts  Lebesgue measure is  zero r r rhen t r  > 2,  and provid ing a new upper

boi :nd for  i ts  Hausdorf f  d imension.  F lnal ly  in  $2.1 we construct  the measure

upon B^,  which is  invar iant  arrd mix ing under T l ,  by means of  a specia l  sequence

of  approxiunt i r - rg measures.  This measure is  s ingular  wi th respect  to  Lebesgue

measure and has no purely  atomic component .  In  52.2 we establ ish an isomorphlsrn

of  systems which re lates the l -nvar lant  to  the uni form measure upon O, and shows

tha t  t he  ac t i on  o f  T^  upon  B^  has  en t ropy  equa l  t o  l n  2 .  I n  52 '3  t he  app rox i -



l na t1ng  measu res  a re  re la ted  to  a  se t  o f  mon ic  po l ynomia l s ,  o r t hogona l  w l t h

respect  to  the invar iant  measure.  A nethod for  ca lculat ing a l l  o f  these Poly-

nomial -s  is  prov ided,  and eer ta in identLt ies which obta in among the coef f lc l -ents

of  the associated three- term recurrence re lat ions arr 'e  d iscovered.  In terre lat ions

between the polynomials  ref l -ect  the st ructure of  B^.  In  par t icu lar ,  i t  ls

found possib le to complete ly  descr ibe an in f in i te  subsequence of  Pad6 approxl -

mants to the generating function. It is also shor^rn that the polynomials are

none other than the Tchebycheff polynomials r. ihen ). = 2, and that they

general ize the lat ter in a nontr iv ial  way when ^ > 2.

I n  S e c t i o n  3 w e  c o n s i d e r  t h e  c a s e s  - * : l  <  2  a n d  l l l  < | w i t h  t r e  c .

1
In  53 .1 ,  fo r  -  

t :  
f  12 ,  B  is  rea l i zed  as  the  boundary  o f  the  image under

a conformal mapping F^ of the exter ior of  the unit  c irc le,  with the property

Tl o Fl. = Fl, o To ( 12 )

The possib i l - i ty  of  such character izat ions in  general -  was known to Falou:

equa t i on  (12 )  i s  t he  B i i t t che r  equa t i on  ( see  [10 ]  98 )  f o r  T^  abou t  t he  po in t

z = * ,  which is  both a f ixed point  for  T^ and a cr i t ica l  point  for  i ts  inverse,

and i t  re lates the act ion of  T^ on B^ to that  of  TO on BO, the uni t  c i rc le.

We descr ibe the construct ion of  F^ wi th the a id of  a speei f ic  sequence of

analyt ic  funct ions { fo(z)}  which converge to i t .  The corresponding decreaslng

set  of  boundar ies which we obta in,  and which converges to B^,  i l lust rates ln

a more speci f ic  and construct ive manner than is  usual l -y  possib le,  a general

technique in the area of  i terated rat ional  funet ions.  Ihe expl ic i t  fo iut  of

the resul ts  is  a consequence of  having the formulas ) ,  l f i  tor  the two

branches of  the inverse of  T^.  A new type of  approximat ion to B^ is  prov lded by

a second sequence of  analyt ic  funct ions { f * (z)} ,  which are associated wi th

an increasing set  of  bor- r rdar ies,  and whichn in the appropr iat .e sense,  approach

B .  f r om the  " i ns ide . "  Ou r  cons t ruc t i on  t u rns  ou t  t o  be  o f  espec ia l  i n te res t :  we
A

have recentl-y proved t4-i that the sequence of tree-like boundaries in fact con-



verges  to  B l  i t se l f ,  fo r  in f in i te ly  many va lues  o f  t r  e  (O12)  '  In  these l

cases B, ls a "dendri ten and the set CI -  B^ has only one comPonent.
A

In  53 .2 , . fo r  l l l  .  
t  

w i th  l ,  e  l f , ,  we re la te  B^  to  t ^  i t t  a  s im i la r  manner  to
)..

tha t  in  52 .1-  fo r  2  <  t r  <  - .  F i rs t ,  we res t r i c t  a t ten t ion  to  the  case 0  <  l  <  0 .22

in this si tuat ion f^(z) is def ined for a3.L z e l [  such that l t l  = 1, and we show

how the value of f1(. i0) for given 0e[0,2n) can be ident i f ied with a member of

H^, ( t t r is being def ined using a posit ive axj-s branch cut).  Second' we extend

rhe resu l ts  to  the  case I  e  L ,  L  =  { l  e  C l  l l l ' } } ,  by  showing Lhat  r^ (z )  i s

both defined and analytie in l, for tr e L. Last, we show that the family of

funct ions G.(0) = p,( . i0),  where ) ,  be1-ongs to a compact subset of L,  is uni forrnly
A -  A -

I l i i lder cont inuous in 0.

Nuner ica l  resu l ts  a re  i l l us t ra ted  in  Sec t ion  4 '

We thank D. Ruel le for tel l ing us the references to Fatou, Jul ia,

Brolin, and Mandelbrot. our approach, the sea_rch for a meaning for the set

t^,  *u" discovered without these. We have preserved this path in the rewri te,

and have signposted the classical- results as we pass them, The reason is

that,  as wel l  as providing a fresh vier+point,  we f ind the var iety of new results

sumrnarized above.



I

9 2 .  T h e c a s e 2 < l < *

2 .L  Const ruc t ion  o f  B ,  and o f  an  invar ian t  measure
A

Throughout this sect ion r .7e assume 2 < ) ,  (  6,  and some the results are

res t r i c ted  to  the  case I  >  2 .  We beg in  w i th  a  d i rec t  cons t ruc t ion  o f  B^

which displays i ts connect ion wit f r  f i . .  This wi l l  be achieved with the aid

of a new distance funct lon which al lows us to obtain a signi f icant improvement

on Bro l in fs  es t imate  ( [7 ] ,  Theorem 12.2)  o f  the  Hausdor f f  d imens ion  o f  the  se t .

Our construct ion shows the operat ion of T^ on B^ to be equivalent to that

o f  the  r igh t -sh i f t  opera tor  upon the  se t  f l  o f  ha l f - in f in i te  Bernou l l i  sequences .

Thus we obtain a concrete and ful ly worked out example of the type of correspon-

dence apparant ly f i rst  Lntroduced by Fatou ([10],  923) in the context of  ar-

bi trary rat ional t ransformations.

l le  wi l l  conclude th is  sect ion wi th the construct ion of  an invar lant

measu re ,  supPor ted  on  B l ,  by  means  o f  an  app rox ima t l ng  sequence  o f  measu res ,

d i f f e ren t  f r om the  ones  used  by  B ro l i n  ( [ 7 ] ,  P .  126 ) ,  w i t h  t he  advan tage  tha t  
a '

t : .

they wi l l  later (sect ion 2.3) turn out to be preclsely the approximations to 
' rT 

:

the measure which come from associated orthonal- polynonials. 
:;ir' 

l

I{e define

a= l+ "4+ /@l  and  f  = t l - { ? ,a1 .  ( 1 )

Notice that a l-s the unl-que nonnegative real number satisfying a = tr + JT and

t h a t  l - { r  > 0 w h e r e  t h e  i n e q u a l i t y  i s  s t r i c t w h e n  l  >  2 .  F o r

t t . ' f t r 2 r 3 "  ' ]  w e  d e f i n e  a  f u n c t i o n  o f  x e  I  b y

srr(x) = I  + "r . l [ r+",  JIr  +. . .  * .r , -1 . l i r  + "Jq)" ' ))

rvhere each e. e t- l ,+l) .  Let g denote the set of  al l  funct ions expressible
1 n

in the form (2),  For n=0 hre def ine s.(x) = x and FO contains only this

fr:nction.



9

onThis l , r ,mr: ia  : - - l io . .+s that  F '  is  a wel l  c le f j .necl  set o f  r ea l  va lued  fu r r c f i ons

I .

LEM}"IA I. L e t  2  <  L  < -  a n d  s r r ( x ) .  F . ,

i n  f a c t

Then s (x) is a real valued function
n

o f  x e  I ;
s i

(3 )srr(x) e r f o r a 1 l  x €  I

Proof .  The Lemma is  c lear ly  t rue for  n=0.  Assume that  i t  is  t rue for  a l l

n  e  { o n 1 r 2 r " ' r N }

"N+1 
. Fp..1 there

for some nonnegative

tu
exists s-.  € F,,  and e

N I \

t- ,-

^, -,tE * ^ -/3*(x) < s"*r(x) = ^ 
V3*(x) 

<| +fi = a,

f o r  a l l  xe  I ,  and  th i s  p {oves  (3 )  f o r  a  =  N  *  1 .

Inle introduce a measure U on I by defining

uE=/
E

*N*r(*) = tr * "Fn, .

s , , (x )  i s  pos i t i ve
N

is real valued.

for al l  Lebesque measurable subsets E

with respect to Lebesgue measure <ln I

this is t rue even when I  -  2).  A1so,

wf-th respect to 1.t on I because J ax =

E

Lebesgue measure zero if and only if

for  a l l  x  e I  by the induct ive hypothesis '

I n  f ac t

i n teger  N.  Not ice  tha t  fo r

e {-1,* l }  such that

(4 )

ind so 1.r*r(*)

(s)

Q .  E .  D .

(6 )

of I. Then U is absoluteLy continuous

' d w
because f  

-"  < co. (Not ice that
i .Gatir")

Lebesgue measure is absolutely continuous

JGftffit du(w). A :iirbset of r has
E

l-ts ueasure wl-th respect to il is zeto.



l 0

Corresponding to ] -1 rve h a v e  t h e  d i s t a n c e  f r r n c t l o n

d(x ,y )  =  l r ( " ) -F (y ) l  ro r

i{-

where we def ine

a l l  x ,  y €  I , ( 7 )

(8 )F(x) = fo r  Xe I*T
Notice that the topol-ogy induced on I by thls netrie

usual topology rshich is associated with the distance

LEI"IMA 2. For give 2 < l. < @, let

dw
I

0

is  just the same as the

f u n c t i o n  l " - y l .

then

(e)

p.r,
Proof .

assume

Without  loss  o f  genera l i t y  we

(10)
F ' ( C )

1
2

s i n c e 0  < I  - t ;  < x < c  < Y < a  < 2 ^ . 1 2 r . d l s c o v e r t h a t
nl

is bo'unded above fy p = 
*

Lst. The lat ter

d(tr + uF ,f  + eI i)  < pd(x,y)

fo r  a l l  x r1 r  €  I  and e  e  { -1 r1} .  l l hen  } ,  >  2 ,  0  (

d( l  +  e \G , l  +  ey ' ; i  =

We use Cauchyts mean value tfi 'eorear.

x < y. We have

d ( x , y )

=11."
l'-

F' ( l+  
"  Vd )

f o r  s o m e  C e  ( x , y ) .

the right-hand*side , -
l-- ), + y'a

inequal i ty is in fact str ict  when \>2, and the Lerma fol l -ovs. q.E.D.



t l

T,EI'IMA 3. Given 2 < I < -

a(s r r ( x ) ,  r r r ( l ) )  5Pn  d (x , l )

f o r  a l l  5Y  e  I ,  and  a l l  
" r , .  Fo ,  where  0  <  p :  

i  
.

so(x) : srr(x;ur) .

Proof, i iThe Lenrna is immediately true for n=0 since s '(x) = x.  Assume that i t

i s  Erue  fo r  a l l  n  e  {0 ,1 - r2 r . . .N}  fo r  some nonnegat ive  in teger  N.  Le t

"N+1 
. Ftt+I, so that (4) is true for some t*. FN. Take x to be 3rt*) and

), ro be ?rtv) in Lemma 2 yielding

d("u+t ( - ) ,  s** r (Y)) '  pd(3r ' r (x) , :N(v) ) (12)

for  any xry € I .  Now apply the induct ive hypothesis  to the r ight-hand-s ide of

( 12 ) .  q .E .D ,

let 0 denote the set of al1 senri-infinite sequences of numbers from

{-1r+1}.  Then rr l  e O i f  and onLy i f  i t  can be expressed

o  =  ( e r r e  
z r e 3 r "  " ) (13)

where each e- is in {- l r+U. In order to indicate the dependence of the functLon
1-

s  ( x )  i n  (2 )  upon  oJ  we  w i l l  w r i t e
n

( 1 1 )

(  14 )

The following theorem Ls related to a genoral resul-t concernlng the

convergence,,of inflnite chains of inverse branches of a ratlonal rnap [7, Iheoreu

6 . 2 f  .



{ - t

IU IOBEI I I  Le t  oe  f , l ,  2  <  l  <  @:and xe  I .  Then s (ur )  =  L im sn(x ,u r )  ex ls rs ,
n-)oo

b e l o n g s  t o  I ,  a n d  i s  a  c o n s t a n t  i n d e p e n d e n t  o f  x e  I .

Proof .  F i rs t  observe that  f rom Lenrna 2

d(srr*r(x;trr) ,  srr(x,ul); = d(srr(^*rr*, y'" ;or) ,  srr(x;al))

(1s)

< pn a(l+.rr+lfi, x) < ptc

L ^ - ^  L ^ r l -  ^  , - : + Lfor al l  x e I ,  where both p with 0 < p < 
]  

ana

c = d(l- {i,.)

are constants independent  of  n and x.  Hence,  for  any in teger  p )  0,

(16 )

d(" r r*o(* ;o) ,  sr r (x ;o) )  < p*( t -p) -1 c (17)

and we deduce that {sr.(";ur)}I=O is a Cauchy sequence in I coavergent to

some number s(oJ) in I .  To see that s(o) is independent of x we suppose
.\,

L im s r r (x ; t l )  =  
" (o )  

and L im s . (V ; r r l )  =  s (u l ) ,  fo r  some ye  I .  Then fo r  any  n
nio n-)@ 

tr

(  18)

d ( s ( { d ) , 3 ( r ) )  <  d ( s ( r r r ) , s n ( * ; o ) )  +  a 1 3 1 o r 1  , s r r ( y ; 0 r ) )  +  a ( s r r ( x ; o ) , = r r ( y ; u r ) ) .

The first two terms on the right can be made arbitrarily small by choosing n

suff ic ient ly large. The last term can be made arbi trar i ly smal l  by vir tue

of  Lermna 2 .  Q.E.D.
tu /-----

Le t  I i ^  denote  the  se t  o f  fo rmal  ob jecrs ' { f+ r ' ( l t . / ( l t  . . . -  }  where  a l l

possibl-e sequences of plus and minus signs are included. For 2 < I ( -,



d*:note a subset of the real numbers bv

B l  =  { " ( , r r ) l u re  Q } . (1e)

,{, '

Then Theorem I provides us with an ident i f icat ion mapping fro* H^ onto Bl.

We sinply introduce the notat ion

s(ur)  =r  + er f i l+ err fT}+erf i . . ) (20)

for  the l in i t  prov ided by the thoerem. Theorem 2 wi l l  te l l  us that  the

is  one- to-one when ) .>2,  and in th is  case Theorem 1 provides us wi th an

inver t ib le mapping f rom Q into B^ according to L0 + s(r , l ) .  r t  a lso shows

set  Btr  can be calculated in  pract ice.

Let us def ine T^: 0 + 0 by

T^ ,  =  ( r - l ) '  fo ,  ze  E.

Let us also def ine T:f ,1 + Q to be the lef t  shi f t  operator;  that is

T(e r re r , €3 ,  . . )  =  ( " r r e r , eOr . . . )

The next theorem relates

makes precise the type of

rat ional  t ransformat ions.

mapping

how the

(  21 )

(22)

the action

cbrre,spondence

Not ice that  0 is  an invar iant  set  for  T.

of  T" ,  on 8. ,  to  the act ion of  T on f , l  .  I t
A A

descr ibed by  Fatou  t10 ,52 ; l  fo r  genera l



1,1,

THE0RIM 2. Let 2 <\ < - .  Then B^ is an invarlant '  set for T^r and for any

t r ) e  0 ,

(23)T ^ s ( u l )  =  s ( T u l ) .  e i

I f  l ,  >  2 ,  and i f  o r ,  t r t ,  e  CI  w i th  ^ t t  ^Z , then s (or )  1  s ( r , l r ) '

Proof.  Since T.:C + 0 is cont inuous we have
A

T^s(o) = Lim T^srr(x; t l )
n-)o

for any x e I  and any ulef, l .  But for n > I

(24)

(25 )

b:;::.

ltc

r^so(x;ur) = (( l turi l lr*, ,F"+eo y'x)))- l)2

= ), + "r1{x+urfr"'*"r, f" n = so-r(Ttr;x)

whence

r^s(ul) = Lim so_r(Trrr;x1 = s(Ttrt)
n+@

(26)

This proves (23) and in part icular that T^:B^ * Bl-

Now suppose {orrrl2 e Q with *l * ,2, and without l-oss of generality suppose

t r t ,  =  (e ,  , "2 r i  "  ,aar_ l r l re r r+ I  ,en+2r  " ' )  ,

f&
{s"
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a n d ,

Then

t r l ,  =  (e,  ,82,  ' ' r " r r -1 ,  l r3r r+t r3o+ 
Zr" ' ) . . - -

write ("rr+1,"rr+zr" ' .) = o and (}rr*t, tr+2r1") = i l .

(27)

(2e)

ti-t "(r1) 
= 

"(tt-l 11) = l  +y's(&)) ,

and

n - ]  n - f
ti-' = (rz) = 

" 
(T'-t ^z) = l, - Vs_(r,i) (2s)

Since both s(rrr) and s1fi1 Uotfr belong to I and O d I when I > 2 we conclude

that tr t ,  *  o,  and l>2 i . rnpl ies r l -1 s(or) *  * i - t  s(t t r)  for some n, nhich in

tu rn  imp l ies  s (or )  *  s (oZ) .  Q.E,D.

We consider next shat the set B^ looks like. Let us define inductively

r e a r  p o i n a "  f )  f c r  . ' e  { o ,  L , Z r . . . }  a n d  . Q , . e { l , 2 r . . . , 2 t + 1 }  b y

*fo) =^-{-a , "lo) 
=",

a n d  f o r  n  e  & r  2 r " ' ]  a n d  k  e ' { 1 r  2 r " ' r 2 t - 1 }
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i;

a,

-tll, - r - /;."-t
V zn-zu+z

f,c-it-
V zn-zk+L

* (n )-'2k
{ r t

.,,(n)

2k-L+2\

*(n)
2k+2n

For example,

21

t ( n )  =  ;
[=1

Not lce  t ta t  r (0 )

= | -

t r+

on taking n = k = 1 i n ( 3 0 ) we obtain

,*5t '=tr+ r[t' =rl.t) = ̂  -

F o r  n  e  { 0 , L r 2 r " ' } we int roduce the notat ion

tx$lr, *$',.

=  I .

(  321

s (x;ui)
n

LEMMA 4 Le t  2  <  t r  (  * r  Oe f ,1 ,  x  e  1 ,  and n  e '  {0  r l r2 r " ' } ' Then

. r( t )  for al l  *  > t .  rn part icular,  s(o) e r(*)  '

Proof .  First  we Prove that for al l  xe I  and tr te f , l

9.-(x; t't) .  t ( t ) (  33)

- (n -1)^2k-l

* (n -1)-'2k

(3r)

"fo)

Thl-s is achieved by induct ion. It is true for m=0 bY Lenma 1. Assume that
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i t  i s  t r u e  f o r  a l l  m  e  { O r 1 r 2 r . . .  r N }  f o r  s o m e  n o n n e g a t l - v e

t---- -
f - ; / s * (x ;o i ) .  App ly ing  the  induc t ive  hyppthes is  in  case ( i )

that for uo*. t*CI either ( i) s**r(x;rrr) = f +U/s*(*;t) r or

"*{*;}) .-':, ,-t|lr,-|il)t whence '**rt*;}) ..i, ,";l]llr-*,rjlllilr, ,

J-nteger N.  Observe

( i i )  
"n+ t ( * ; t )  

=

we have

€

@

I  and  app ly ing  (33)  we obra in  Sr , (x ;o r )  .  r ( * )

and using the compactness of r(*)  we obtain

Q . E . D .

and s imi lar ty  i .n  case ( i i )  we f ind s , , , , (x ;ur )  e  1 l r " ! **1)^* ! f *1) l,\-rr ulrt*)i.-i ' 
'x;; rn both

cases  we have (33)  w i th  m =  N *  1 .  Th is  p roves  (13) .

Now let n 2 m and not ice that for some 6 e Q

srr(x;o) = =*("rr-ro(*;fr) ;al) (  34)

Noticing that Srr_r(" ; t )

Taking the lirnit as n -'

s(or) e r( t)  .

We wi l l  say that a set of  points ls a Cantor set i f  i t  is compact,  non-

denr:merabl-e, and contains no i-ntervals. A set l-s perfect if every element is a

l in i t  point of  other members of the set and the set contains al l  of  l ts l imit

points.  The fol lowing theorem summarl-zes the structure of B^ when 2 < tr  < - .

Our proof that the Lebesgue measure is zero makes dlrect use of the dlstance

funct ion d(xry),  and is considerable sirnpler than other approaehes - see for

example [7,  Theoren 10.2].  I t  also prepares thb way for the caLeuLat lon of the

I{ausdorf f  dimension. . l

THEOREM 3. F o r 2 < tr (  - ,  8. ,  is a Cantor set with Lebesgue measure for zero
A -

compact  and per fect .F o r 2 < ) , < o r B ^ i s



P r o o f .  T h a t  B .  i s
A

the rnapping S:O ->

By v i r tue of

t t  6  { 1 r  2 r 3 r "  " ]  .
{ " t

/ \ ^nfl
{ri," '}tu =, abour

uncor:ntable fo l lows f rom the fact  that  f , l  is

B.  is  one- to-one,  when ) ,  > 2.

Lemma 4 the 
"" t  

t ( * )  prov ides a cover i -ng for

fhdn using (30)  and explo i t ing the symmetry

t_8

uncoun tab le  and

B I .  L e t

o f  the  se t

the point  I  we have

)n

p1(t )  = ' t
. !=1

ar*filr,"lt'I

.rn-1

= l  I  u(r(" )  - ,x( t )  - )
k=l 2k-L+2" 2k+2"

20-l-
=z I  a(r+

k=1

.rn-1

< (2p) 
'_ 

I- d(xtl-l)
k=l 

L ,*l;-t) )

=  ( 2 P )  U r ( t - t ) ,

where the inequality comes from Lemma 2 and 0 < 2p < 1 because

induct ion in this case we conclude that

(35)

l  > 2. Using

p1 ( t )  <  ( zp ) t  p r (o ) ( :01

and hence that UB^ = 0. Thus when tr > 2 the Lebesgue measure of B^ must be

zero because Lebesgue measure is absolutely continuous with respect to U.

Next we prove that 3, is compact for 2 < ), < uo. Clearly

B^ is bounded, so i t  suff ices to prove that i t  is c losed. Let {Storr)} l - ,

denote a Cauchy sequence in 81, convergent to X* e R. We must show that

X* e Bl. But the sequence {rrr}l=, in f,l contalns an 
'infinite 

subsequence,

*(n-1)--2k- l
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also denoted by {or- } ] - r ,  which is  convergent  to some o* e Q.  By convergence
n n=l

here we mean that  g iven any posi - t ive in teger  N there ex i "s ts  an l -nteger  
\

such that  the f i rs t  N components of  on and o* dre the same for  a l l  n  -  
\ .

But now it readily follows that {s(urrr)}l-, converges to s(ur*) whence x* =

s(o*) € Bl as desired. In a simi lar manner,

imp l ies  tha t  p roper ty  fo r  B^ .

TIIEOREM 4. For tr>2 the llausdorff dimension of

the fact that O ls perfect

Q .  E . D .

B^ is borrrded above by the number

(rr1

Proof This fol lows the same l ines as [6,  Theorem L2.2f,  except

use the  d is tance func t ion  d(x ,y )  in  p lace  o f  l " -y l ,  these be ing

when l>2. I{e consider the fani ly of coverings {" j ;_| ,* j ;  )  
l l  =

f o r  n  e  { 1 r 2 r 3 r . . . } ,  a n d  l e t

n,(c) = :;- (d(-ri l I,*t; )))d ror o <' ( *.
. [ , = 1  

L N  L  4 d

then

tha t  here  we.

equival-ent metrics

L r Z r "  '  r 2 n )

( :41

Hr,+t (*) (zps) n,'(cr), (3e)

fr
2p- < J-,  which corresponds

upper bound to the

from r^rhich it follows that liur Hrr(a) will be finite if

l n . * 1 -
to ct  > ( l ,n;)  /9.n p. This impl ies that ( ! ,n 

|>ln"p 
is an

I lausdor f f  d imens ion  o f  B^ .  a .E .D.

Brolin has given the following upper borrrds for the Hausforff dimension

o f  B ^ :
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and

9-n 2

Then K contains 2n distinctn

being ordered so that

valid for 2 . trnS b.

(401

(41)

(4r1

connect ion wi th

JCn

i,n 2
2 (2^  -

'il-T7z , valid for tr > 2

""p{-60 tt"t14,-el1' '  rr ' ,  * e,n 2

Our bound (37) improves over both of these, where they apply.  We note that

fo r  ) ,  =  5 ,  (37)  y le lds  the  upper  bor :nd  0 .564 wh i ls t  (40)  g ives  0 .636.  Thus

our botrnd is good enough, at ) ,  = 5, to dist inguish B^ from the classical  ternary

se t  o f  Cantor ,  whose i {ausdor f f  d imens ion  is  l ,n  2 /9 'n  3  =  0 .631,  [ tSJ .

Our next object ive is the construct ion of an invariant measure for T^,

suppor ted  upon B^ .  Bro l in  a lso  has  g iven a  cons t ruc t ion  fo r  the-measure ,  bu t

using a di f ferent sequence of approximating measures. Ours wi l l  turn out (Sect ion

2.3) to be connected direct ly with the associated orthogonal polynornials.

Let

Kr ,  =  {6 t r l l u .  g r , }  fo r  n  e  {1 ,2 ,3 , " . } . . (42)

denore tv {v{") rr'l* rhesepoints which we

vl").r1"). .  .  . .  y ( t t )

2n

introduced inRecal l  the set of  points 1*(n-1) 12n, which were-  
J  j - r - .

Leruna 4. It is not hard to see that

rvlilr,vli) r c r-tl_|,*r;),,

which fact we wil l f ind

We define a family

useful in what foll-ows.

of distr ibut ion funct ions by

(44)



o,r(x)

where

= :

2n
I  O t x - y ) ,  xe  IR ,  ne  {1 ' , 2 ,3 ,

yeK

x

X

=ti r t

when

when

( 0 ,

>  0 .

(+s1

(401

(48)

(4e)

These distr ibutions can be reexpressed

'l

o_ (x) = --:- [ Number of members of Ku 2 "

o(x)

lorr(x) * or,+r(") | o(+-v)

which are less than xl

= [  Proport ion of members of K' which are l_ess than x]. (47 )

LEMMA 5 For 2 <^ < * lhe sequence a continuous

distr ibut ion funct ion o(x),  uni fornly

Proof.  We have

.  .  ,  t @

t%(x) l ,  converges ro

for x e R.,

-1fr
2n 

I ri*"

=;l ,"J,
. n

1
2 I o(x-z)

KKn+I

q  ( x r s  )

where

the endpoints of an inrerval r";lli,,"ll*t,,

q(x, i )  = lo(x-s(r) l  - i 'e(x-s( t  +r f . r -  ) )  - l0(x- f  ( r  -  y '1 ) )  l .

fhe two numbers s(l trfi-) are

for  some k,  and we f ind
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q ( x , d )  =

lo  (* )  -' n

Ilence to (x) ]
n

uniformly for

when

when

o(y)  I  < lo(")

given and fix

L lZn  <  E /2 .

(--,Ytl:l) r u iv!l+l),*v,
."til|',"1;*",. (s0)

(s1)

o (x ) ,

(s2)

(s3)

(y)  -  o (y)  l .

{;

{:

prove

x €

x €

since rhe inrervals (Yt l l l ' , t l l * t ) l  for  k .  {L,2," ' ,2 ' }  are dis jo int  and

since each 5 e F leads to a d i f ferent  in terval ,  we conclude f ron (48)  that

orr+l(*) | <
,n*1

is a Cauchy sequence

x e R. .  Clear ly  o(x)

f o r a l l x e l R .

which converges to some function

is monotone nondecreasing and

,
o(x)

lo(") -

e )0

xe lR

for x

for x

the cont inui ty  of  o at  x  we observe thatTo

-  or,(x) l  * loo(x) -  oo(r) l  *  loo

- g
n

x (

b e

and

Le t

a l l

n so that simultandously lo(x)

l.Iithout loss of generality 1et

( * ) l  <  e /4  ro r

y and not ice that

(s4)oo(x) oo(l) = 1

2n
i

zrK
n

{ O ( x - z )  -  0 ( y - z ) } .

But

{:

when

when

( - - r x ]

( x ,  y l  ,

z €

z €
O(x-z) - o(y-z)

u  ( y r - ) ,

(ss)
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so i f  we choose 6 > 0 so smal l  that the interval  (x-6,x*61 contains at most

one point of  the set Krrr  then

f  o- (x)  -  on(y)  l  <  t lzn < e/2 for  a11 y e (x-6,x+6J. (56 )

Thus

lo(" )  -  o(y)  |  .  t  for  a l l  y  e  (x-6,xrdJ. Q .E .D .  ( s7 )

REI{ARK: The distiibution funetion o(x) is associated with the set B^ in

ttre following way 
*=I 

exists and equals zero for al-l- xdB^. Thus o(x)

does not increase for x outside the set B^.

Previously we showed 3^ to be an invariant set for T^. !,Ie now show how

o(x) provides an invariant measure for T^. Since o(x) is continuous and nono-

tone increasing we'have fron [20] (Cfr. 12 Prop. LZ) that there is a unique

Borel measure, which for economy of notat ion we denote by o, such that

o {c ,d l  =o (d )  - o ( c ) (58)

for al-l- c < d tn lR. We denote the corresponding Borel measurable subsets

of IR by B so that (R,B,o) is a measure space. For E e B we will use the

nota t ion

o.E = . l  do(x).
E

(se)

Not ice that  oI  = l  and that  we could t f  w- ished restr ic t  a t tentLon to ( I rBro)

ra the r  t han  @. rB ro ) .
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TI1EOREM 5 For tr >2 the measure o is invariant under T.,. That is, for each
A

E e  B ,  p  ,

- l
oE = dI"-E.

A

In part icular,  for al l  measurable funct ions f ,

(60)

/  r (")do(x) = I  r ( rx)  do(x).  (61)
,"E titu 
iL,i

Proof. We begin by proving that tl obeys (60) when g = (c,dJ is an interval. *g,

;1.
In this case from Lemma 5 we have 

f

s E = L i m  / a o r r ( x ) = L i m o r r E .  -  - ( 5 2 )
n+o E n+@

-;.
1 -

Here o-E = -- [Number of elements in K n E]. To each element y of K- n E -.- n

there corresponds exactly two elements ^ - {i and tr * fi of K-,, n rlln, and- n + I A ' . :

these two elements correspond to no other el-ement of K- n E than y. Accordingly--
n

r  [  -  - ' r ' l  - r
o E = --+- 1 N,rmber of elements of K -., n T-'EJ = orr+f t^'t, (63)
n 

2nrr L n*I

and fron (52)

- 1  - 1
O E = L i m O  T - E = o T ^ E .

n+o 
ntr

t64)
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This proves (60) in the

an arbitrary nember of B

i - i

case where E is

we not ice that

an ln terval .

a new measure

exEend the result  to

B can be def ined by

ds(x) .  (6S)

To

on

(6s)

T'tren since p and I agree on all interva]-s their extensions to all of B must

agree, which is preeisely (60).

It suffiees to prove (61) in the case where f(x) = Ir(x) is the charac-

teristic frrnction. of the set E e B for then it is true also for simple functions

(which are finite linear combinations of characteristic functions) and final-Ly'

by closure, it is true for all measurable functions. Observing an"a tr-r'{*)

= I-(T.x),  we have 
, t

r -  A  - -

- ' l
p E = p T - E

/rr(x) do(x) = oE = ot-ln = .lt -rr{*) do(x) =
Tl,

/rrtr^*)

Q.E .D .
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5 2. 2 Isornorphisrns and Ergodic prope!!.1-g!..

Le t  (Q rF ,v )  deno te  a  p robab i l i t y  measu re  space .  Tha t  i s ,  f , 2  i s  an

under ly ing set  of  points,  F is  a s igma-algebra of  subsets of  f , l  such that

i l t

f , )e  F,  and v is  a countably addi t ive measure.such that  v(Q) = l .  Let  T

be a t ransformat ion of  f , l  in to i tse l f  whtch preserves the measure v.  Then

we refer  to  (CIrFrVrT)  as a system. For  example,  Theorem 5 te l ls  us that

( lR ,B  ,  o rT l )  i s  a  sys tem.

In order  to descr ibe more fu1ly  than heretofore the nature of  the act ion

of  T.  on B.  we need the concept  of  isomorphic systems.  We recal l  the def in i -
A A

t ion  g iven by  B i l l i ngs ley  t5 l  o f  an  isomorph isn  be tween two sys tems (n ,F ,v ,T)  
' '

a n d  ( Q r F , v r T ) .

j:

and a mapping Q of Q^ onto f t^,  with the fol lowing propert ies.
U U

( i )  The rnapping Q is one-to-one.

t u  _ t u
( i i )  I f  A c f l ' a n d A = 0 A ,  t h e n A c F i f  a n d o n l y i f  A c F ( i . e -  0

is bimeasurable), in urhich case vA = iL

(iii) we have Qo . t-lflo, fro . t-l Ho, 
"r,d

4

Def in i t ion.  Suppose Lhere ex is t  sets Or. ,  in  F and Sln in  F,  each of  measure 1,
t , U

tu
Sttrt = tSr: for all o e O0. (1)

In this case we say that (5 'rrFrv,T) ana 10rF,vrr)  are isomorphic.

There are t$ro ways in which isornorphisms between systqms can be used.

I'[ 'rey ean be used to calculate the entropy of a given system and to determine

whether or not the system is rnixing or ergodic, because such properties are

invariant under isomorphism. They can also be used to provide a coneeptually

simpler or more familiar replacemet'rt for an apparently alien system. lle will

exp.loit both of these ldeas in what folLows. '
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We def ine  the  measure  space (B l rBro)  to  be  the  pro jec t ion  o f  ( IR ,B,O)  on to

B, as fol lows. We def ine g to be the set of  al l  subsets E of IR such that

E =  E nB,  fo r  some E e  B.  That  i s
  . . i

n={E=Enn^ lnen} .

For E e B with E = E n B^ and'Ee B we def ine the measure o Uy

( 2 )

oE = gE. (3 )

I t  is readi l -y ver i f ied that 6 is wel- I-  def ined, for i f  E = El n Bl =

E2 ̂  BL rhen oE'  -  o(Er n B^) + o(81 n ni)  -  o(Et n B^) -  o(Ez n B^) =

o(EZ n Bl) + ote, n n!) - oEZ. The superscript c means the complement is

taken. I t  is straightforward to prove that (B^,E,o')  
_con"t i tutes 

a measure

space and that 
-o 

is invariant under T^. As a simple example of isomorphlsm

we have the following result.

LEIO{A 6.  For  2 < } ,  < @. The two systems S.rBrvnT. , )  and (B1,BrorT. , )  are
 A A

isomorphic.

$, ' : to be the ident i ty map. q .E .D .

Now l-et O be as def ined earl ier,  just above equat ion (13) in 52.1. We def lne

the cyl inder subsets of f , l  bY

Proof. We sirnply apply the definition of isomorphism taking (OrF'v'T) to be

G{,B,o,Tl)  ar id (  d,  F, i , f ;  to be (8tr ,8 ' ,6"T1).  Then we set f ,10 , l  Ho and tate
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where iU e {O,f}  is given

the smallest sigma-algebra

there exists a unique cor:rt

f o r  L  e  { n r n * l r ' " , n * k }

which contains all of

tably additive measure

( 4 )

use the notat ion P for

cyl inder subsets. Then

C such that

" ( io r i r r+1 , ' ' " i r r+ t )
=  {oe  A l t lU  =  iU ,n <  L  <  n+k ]

We

the

6 o n

6 c( irrr i r r* l  ,  " ' r i r r+k) =

2k+1

f o r  k e  { 0 r 1 , 2 , , . . } .  H e r e  l e t  T  d e n o t e  t h e  l e f t  s h i f t  o p e r a t o r  o n  f , l  a s

def ined fn (22) .  Then i t  is  r re l l  knovm that  ( f l ,C,E,T)  is  a system; in

par t icu lar  6 is  invar iant  under T.  This system is  d iscussed at  some length -  -

t '

by Bi l l ings ley [51.  I t  is  known to be ergodic,  mix ing,  and to have entropy '

* 9-n2. Moreover, it is known to be isomorphie to the diadic transformation

on the in terval  [0r1)  (Borel  subsets,  Lebesgue measure)  def ined by

Tx = 2:cnod 1.  Our main resul t ,  however,  is  conta ined in Theorem 5,

which re lates the t r -dependent  system 1n^,nro, f^)  to  the t r - independent  system : -

( Q r C , 6 , T ) .

Before stat ing the next  theorem, we recal l  some def in i t ions.  Let

( f , ) ,FrVrT)  be a system. Then T is  ergodic means that  whenever A e F is

i nva r i an t  unde r  T ,  ( i . e .  A  =  t - 11 ) ,  t hen  v (A )  =  0 ,  o r  1 .  The  E rgod i c
', t- l r-

Theo rem s ta res  rha t  i n  t h i s  case ,  i f  f  i s  i n teg rab le ,  L i r o  
*  -  I ^  f (TKo)

nico k=0

exists  and equals / fap,  for  a lmost  a l l  or [1.  T is  q ix ing means.

L im v(anf-nn)  = v(A)v(B)  whenever A,B e F.  The entroPy of  a f in i te  f ie ld

n+@

G is defined by Ii(G) = - 
[v(A).Q,n v(A),, where the surnmation extends

over the atoms of  A.  T 'he entropy of  a f in i te  f ie ld G re lat ive to T is  h(GrT) =

-  n- l  ,  n- l  r -
f , i u  l  H (  V  f - k  C ) .  (The  a roms  o f  I  t - "  G  a re  ob ta ined  by  i n te rsec t i ng  t hose  o f

n-r.o 
o 

k=0 k=0
-L

e a c h  o f  T  
' - G ,  

k  e  { 0 r 1 r  2 r . . . , n - 1 } ) .  F i n a 1 1 y ,  t h e  e n t r o P y  o f  T  i s  h ( T )  =  s u p  h ( G r T ) ,
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where the supremum extegds over at l  f in i te subf ields G of F Kolmogorov

showed that the entropy of a system is invariant under isomorphism'

g '

T H E O R E M  q .  F o r  2  <  I  <  -  t h e  s y s t e r n s  @ , B , O , T I )  ,  ( B l , n , o , t ^ ) ,  ( 0 , C , 8 , T ) ,  a n d

( [0 ,1 ] ,  Bore l  subsets ,  Lebesgue measure ,  d iad ic  t rans format ion)  a re  a l l  i so -

morphic.  In part icular,  each system is ergodic,  mixing, and has entropy equal

to Ln2

Proo f .  Once  we  have  es tab l i shed  tha t  (B^ ,n ,o , f ^ )  and  (C I ,C ,8 ,T )  a re  i somorph i c

systems the rest  of  the theorem fo l lows at  once f rom the previousl -y  ment ioned

isomorphisms,  ( lsomorphism is  t ransi t ive) ,  together  wi th the faet  that  the

ergodic property, the entropy, and the mixing property are all invariant under

isomorphism. The stated propert ies are wel l  knor^m for  (0rC,  grT)  .

I l I e  w i l l ' ? rove  tha t  an  i somorph i sm be tween  (B^ rB ,u rT I )  and  (Qrc rE ,T )  i s

furnished by the rnapping S:fl * Btr which was introduced following equation

(20) . We have already shor^m this rnapping to be invertible when I > 2 and we

wi l l  use the notat ion S- l tBr  * f ,1  for  i ts  inverse.  W""  
" i " " . iy  

sat is fy  par t
 

( i )  i f  the def in i t ion of  isomorphism. h le next  prove ( i i i ) .  To achieve th is

we must make an irnplication in each of two directions. First we show that

( i i ) ( a )  I f  A  e C  t h e n  s ( A )  €  E  a n d  E e  =  6 { 5 ( A ) ) .

I t  suff ices to prove this assert ion when A = 
"(k) 

is a thin cyl inder subset

of C, for each posit ive integer K, because these cyl inders generate the whole

of C. But S(.( \<))  ls the set of  poinrs in B^ which rake rhe forn

r rfr), r /[-l-r o- r iK]f?r ! y'n * roo ( 6 )

t.--K place" f

where only i , ,  e t* tr+t]  is f ixed. This is just the.set of  al l  points of the- K

form
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s( l+  r *y 's tur )  )  Se Fr_ t ,  u )€  n , ( 7 )

which in turn is identi.cel wittr the intersection between B^ and set consisting

of the 2k-1 
" lo"ed 

intervafs { I(s) [S e r*-r ]  where I(S) has as i ts endpolnts

the nunbers

, s ( l + iK / f  - v6 )  and

for some S e 9"_t. That is

s( t  +  iKtF )

s(c(kr, = ,r.rr*_r ror, n Br,.

The countable union of intervals here is a member n or s so

S ( c ( i * ) )  = E n B ^ = E e  B f .

To complete the proof of (ii) (a) we must show that

( 8 )

(e)

(G2)

Ec(r,,) = -oE.
-  K '  '  (11)

On thg one hand here we have 6 c(1) = k .fron (5). On the orher hand

o-f  = of = Lim * tO of poinrs of K_ rhat 1ie in E]
n-r@ 2" 

- n

= L im *  l * -  "  
r l

n-r- 2n

u"t 
f  

l lo n ul =;f  l*rrn{r5 (s)} l  = \  for al l  n > K. rhis compteres
K-1
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the proof of ( i i )  (a).  We must now prove rhat

(ii) (b) rr r is in 6 tnen s-l(E) e c-e!4-qGL*fG)

I t  suff ices to prove this when

t r = [ " . d ]nB .. A

where [crd] is an arbitrary real closed interval, In this case E is compact

so it has a smallest member, and a largest membern which can be written

S(o1) and S(rrrr) ,  respect ively for some ol  and o, in CI.  Let

co = {olefl ls(*r) < Srr(to,x) < s(trrt) for al l  xe B^}. (14)

Therr it is readily shown that

(13 )

(rs1

(15)

9o 
t co+I t cr,+2 c ""

S1"tghtl-y less obvious is the ldentity

- 1
s-'(E) = { u, crr} u {t^rr,rrr, }

n=r

We show that this is indeed true. Suppose o belongs to the right-hand-side

of (16) but that o*rr, and ulor, for in these latter cases it is irmnediate that

S(o) e E. Then o € C--r, for some finite integer n and all nonnegative integers
n+IC

k, Ilence S(o1) * Sr,+1(.,*) < S(oZ) for all k and all x e B^ which inplies

S( r r r , )  <  S(ur )  <  S(o^) .  Eence o  e  S-11E; .  Converse ly ,  suppose t rJ  €  S- t ( r ) .' r  z  , .

Then S(tl) e tS(01),S(or)J. ff o=trt, or 0J:02 then to belongs to the right-hand-

side of (16) as desired.. So assuming ul#rrl1 and or#at, we have S(o1) t S(rD) < 3(rr)2).

Now choose N so large that for al-l n ) N we have

J

lso(o,x) -  s(o) |  < uin{ ls(, ,r)-s(oL) l ,  ls(ur)-s(tor) |  } (t-7)
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for al l  x e B^. Then for al l  n) N we have that t r tsC' wi lenee i t  belongs to the

r ight-hand-side of (16).

Now rhat (16) is establ ished we have t frat  S-I(E) is a countable.." l t ""
{

of  cyl inder sets because this is t rue of both rrr ,  and or,  and each C' is

i tsetf  c lear ly a cyl inder set.  Hence s- l(E)€ c which is what we wanted'

It remains for us to show that

( 18)

Here

( le)i l (s )  =  r im* l * r ,  n  ts(ur r ) ,s( t , r2) l l
tr-)e L

:  f , in  *  {number of  dLst inct  f i rs t  n  components possib le for  e le O

n+o 2 '  
such that  s(o1)  < sn(o,  I  )  < s(&)2)  ]

On the other hand

- 1
gs -(E) = E u- cr, = Lim ECo (by virtue of (15)) (20)

n=l n+@

= l im €{are Als(urr)  < S'(rrr ;x) < s(ror) for al l  x e B^
n-:-

= l im 
f  {" .*Oer of dist inct f i rst  n components possible for t rr f , l

n- 'co Z srr .h that S(rr l r)  < Srr( t l ,x)  e S({r2) for ar l  x e Bi}

Bur since eich of the intervals {So(o;x) lx et}  is disJoint f ron al l  of  the

others, each interval contains exactly one point of the forn Srr(tl, tr) and con-

versely each such point is contained in only one interval-. Hence the numbers

t:

I

i
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inside the cur ly brackets in- ( f9)

the desired equal i ty between (19)

the  proo f  o f  ( i i )  (b ) .  p  i

Final ly we must prove that

by at  most  t rdo,  and we have

l imi t  as n+6.  This completes

and (20)  d i f fe r

and (20) in the

( i i i )

But these were proved in the previous sect ion; in part icular (21) here

( 2 3 )  t h e r e .  Q . E . D .

s^ . r-^1 n^, CI . T-lf ,),  and s(To) = Tl(s(rr l)) ( 2  1 )

l_s

REMARK (BlrB,O,T^) is also isomorphic to the transformation TO" :  
"2 

on

the r,rnit circle with circul-ar Lebesgue measure. This is true because the

latter system is isomorphic to the Diadic transformation on the unit  interval- ,

see Bi l l ingsley t5l  (Chapter 2).  In this way we obtain a connect ion between

the system for I > 2 and the system which exists for tr=0.

There exists a natural ordering on the members of fJ. In the sequenee

for a member of O one replaces -1 by 0 wherever it oceurs; 0 is then naturally

ordered by treating the resul-ting diadie sequences just as though they were

binary representat ions of real-  numbers, but wiLh,the dist inct ion that any

b inary  expans ion  w&ieh  has  a  ta i l  o f  t ype  fo rn  " '0  1  1  1  1  l r r re roo

is aot to be identified with the same number whose tail has been altered to

.  r . .  t -  0  0  0  0  0  . . . .  .  Rather ,  we w i l l  say  tha t  the  la t te r  i s  s t r l -c t l y

larger tha'ir the former. This ordering of 0 prowides for l ' > 2 an orderlng on

Bl. We will write t, { tZ to mean that 01 e CI is less than trt, e fl in this

ordering.

There exists a second ordering uPon u and 81.

of f,l according to the ordering of 81 treated as a

One can order the members

subset of the real Line.
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We will write ro, . ^Z to mean that o, e CI is less than to, e 0 in this orderlng.

The connection between the two different orderings i-s provided by an

invert ible mapplng O:0 + f) .  For to :  (er,err"3" ' )  e f t  we have

@ ( o )  =  ( s r , s 2 r " 3 r . . . )  w h e r e

". ,  
= a1"2e3" 'ao = trr_l  arr ,

The inverse mapping O-1:f,l_+f,1 is given by

-1
0  

- ( "1 r "2 r "3 r . . . )  =  ( " 0 "1 r "1_=2 rs r s r r . . . )

Ir is straightforward to prove that

rt 4 ,z iff O(0r) < 0(rrrr) .

"o= l '
(22)

t 4  i \

\ z J )
;;.

(25)

For example,

O ( l - r - 1 r 1 r - 1 r l - , 1 , 1 ,  o . . )  =  ( l - r - 1 r - 1 r 1 r 1 r 1 r 1 r  " ' )  -

I

I
I

..':'

,!i,

,1.'
t:

(24)
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2.3 Orthogonal Pol-ynorniaLs

One way of character iz ing the invariant measure o when 2 < tr  < ao

is by means of the associated set of  monic orthogonal polynomials.  i {e

d.enote this ser ty {Prr(x)} l=-,  where r_r(x) = 0. For n >,,0,  Prr(x) has

degree n and the coeff ic ient of  xn is uni ty.  The polynomials obey

/  r - (x)  r - (x)  do(x)  = o for  n  I  m.
r '^

ltl?* 
rr,(x) = 2 rrr( f " 

-'r-l

There are severaL reasons for interest in these polynomials.  One is

that, as we will see, they are related to the Tchebycheff polynomials

{rrr(x) = coslo 
"os-I*)} l=o 

according to

(1)

( 2 )

Thus they proVide an interesting generalization of the Tchebycheff polynomial-s.

IrIe note that the latter are Ehe only f arnily of. 2F, hypergeonetric polynornials

which are mapped into thenseLves under the change of variable x . (x-2)2.

More generally one would like a delineation of those families of monic

orthogonal polynomials which are invariant under I * (x-tr)2.

The polynomials {p-(*)  } : -  ,  are also of interest because their  measure
n n=-I

is  total ly s ingular ( i t  has no absolutely cont inuous part  and no discrete Jrmps).

To what extent does the singularity of their measure show up in their structure?

In part icular,  is i t  possible via these polynonials to descr ibe a Jacobi matr ix

(or any other sel f-adjoint operator) whose spectral  density frnct ion is

J^do? One would like finally to have on hand an explicit physical rnodel associated
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with o. We go a fair  distance towards these object ives: we provide relat iong

- - @

which al low al l  of  the polynomials {rrr{x) }"=-t  to be calculated, and we

present certain unusual ident i t ies among 
lhp 

coeff ic ients in the assoct 'ated

three term recurlence relat ion. l {e also display expl ic i t  formulas for

prn(x) and P3.2n(x),  and note that the zeros of these polynornials can be

written doum. This may have a bearing on the problem of the deterrnlnation

both of the f ixed points of Tm for posi t ive integerlvalues of m, and also

of the cr i t ical  values of ) .  at  which the real orbi ts under go bi furcat ion.

Let us introduce a second set of  monic orthogonal polynomials

{Qo{*)} I=-,  where Q-r(x) = 0. For n > 0, Q (x) has degree n and the coef-

f ic ient of  xn is uni ty.  The polynomials obey

/ Qrr{")Qr(x)xd (x) = o for n*m. (3)

Then we will need the following result [8 ,LZJ. I^Ie include a proof since thls

is heJ-pfuJ- towards understanding what follows.

L E M M A T  F o r n 2 0 a n d 2 S l < @

Qrr(x) = l [Pr,*r(x) - Pn+1(0) Po(x)/Pn(o)]- (4 )

?roof:  First  not iee that the r ight-hand-side of (4) is always wel l -def ined

because p (0) f  0.  Th15 fol lows from the fact that the zeros of P-(x) are
n n

conf ined to the inter ior of  I  which is the support  of  the measure'  Now

notice that the r ight-hand-side of (4) is a monic polynomial of  degree n'

Finally observe that for n > m 2 0
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I * rrrr*r(x) - pr,+r(o) ro(x)/pn(o)r 
+ lpro+l(x) - p*+r(0)pr(x)/pm(o)]x do(x)

rx

I  tp  
, (x )  

-  Pn+t (0 )Pn(x) /Pn(0) l {Po lynomia l -  o f  degree * }ao(x )
r . i  T '  n * l '  n + l '  n -  ' '  n -

(s)

because the polynornial of degree,m can be expressed as a linear comblnation

o f  t e r ( x ) - j = 0 , 1 , . . . , m )  a l l  o f  w h i c h  a r e  o r r h o g o n a l  t o  b o t h  P . + t ( * )  a n d  P o ( x ) .  q . E . D .

We next define a ser of polynomials {Srr(x)}I=_r- by $-r(x) = 0 and

Sr;(x)  = Pr(*2),

Sr*r(x)  = *  q(*2),

f o r  m  =  0 r 1 r 2 r . . ' (6 )

T H E 0 F $ M  7  F o r  n  e  { - 1 , 0 , L , 2 , . . . }

$.r(x-),) = Prr(x) . ( 7 )

Proof. Clea5ly $rr(x-tr) is a monic pol-ynomial of degree n, when n 2 0,.

It remains on1-y ,.ge prove that {So(x-l) }i=-, a" a set of polynomials orthogonal

with Iespect to o. Consider f i rst  for n # m

/ $zo*r("-t) Fzm+t(x-l)do(x) ,

= /  t*-r) '  Q-{{*-r) ' ,  %,(x-r)2) ao(*)
I N

= / Qrr{*) Qr(x) xdo(x) = 6 (8)
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where we have exploited the i-nvariance of the measure o under T., (Theorem 4) .

Next consider

where again we have used lheorem 4. Finally consider, for n and m not : l
i

inecessa r i l y  d i s t i nc t ,  
L

/ srrr{"-l) sr*(x-},) do(x)

= 
_.1 P,, ( (x-r) 2)r*( (*-r) 2) do(x)
r t '

= / rrr(x) P*(x) do(x) = g

/ srrr{"-L) $r*r(x-).) do(x)

(e)

(11)

(10)

This is zero because the integrand is ant isymmetr ic about the midpoint t r  of

I  wh i le  o (x )  i s  s )mmet r ic  about  l .  a 'E 'D '  i
*

Upon combining equations (4), (5) and (7) one finds

=r/  {*-D Prr((x-D')  Qr{qx-r)2) do(x).

Prrr(x+L) = Po(*2)

and

1 ) 
p--r (0) ,

*2rr*1(**l) = 
i [err*r(x') pn(x')]. (12)

n
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These two equations

as indicated in the

1 _ n  ( 6 ) ^  ( 7 )
. - v0 ___) 11 .-7

provide a bootstrap procedure

following scheme

for  ca lcu la t lng t l ' re Prr(x) 's,

(11)  I ,  (11)  D (11)  I '

1 ___) .2 _____l .a 
--->

\,,", r tt"i
,r  ̂ \  I  

t t" l

$t ' l  I  i  crrr
\ h'/kz------->

\  4 , ,  1 1 1 \
D/ ( l r )  o  (11)
'3 -) ^6 ---J

l- r ----+ ^6 ---J
(12 )  

|
lb  (11)  p (11)^5 ------) ^ ro ----)

i

p' 8

P  . . . . . .- L 4

P  . . . . . .' 12

.  , t r 1 \

Pr r r ( * ) " - '  >  " " '

e r . rn t * ) (11)  
)  " ' t '

/ 1 1 \
Pr. rn(x) ' ' : : '+  " " '

, r o ' ' " "  r 5 .2o ( * )  { t t )  
)  

' o " '

The nr:nbers in parentheses

the arrows. Some examnles

indicate the equation to

of the resul-ting formul-as

be used to traveL along

are

r r ( x )  =x -  l ,

2 r t
r ^ r r ( x )  =  ( " ' ( ( x - I ) - - 1 . ) - " '  - l ) -  -  l ,  n  21 ,

2

rr(x) = (a-l) ((x-f)t-tr-r) ,

P3.2n(x) = Prr,(x) (Prn+t{x) -l) , m  2 0 ,

L3-zL2+zl+t
l . ( r3)

).-1

Noti .ce. that the set of  zeros of Prn(x) is precisely. the set Kr,  (sect ion 2.1

equat ion (37)) which was used in the construct ion of o(see below). Sirnl lar ly

one cao give expressions.for ' ,al l  the zeros of Pr.rn(x) and P5.2n(x).



such that  for  n e

I,tre next consider the three term

polynomials

THEORBI 8: For 2 < l < o t h e r e e x i s t s

{ r 12 ,3 . . .  }

Ilereln we reexpress Srrr_r(x) in

aid of the recurrence equat ion,

recurrence relat ion sat is f ied  by  the

Pr,+t(*) = (r-I)_ err(x)

r - "ir,+r 
- ^|.n= o,

- 
"2 

rrr-, (*) '

2 '2
^zi 

"2n-L'

$r.*r(x) = x Srrr*r(x) - "L*r$ro(x).

srrr r(x) = (*2 -'lo*r.)$rrr(x) - * ^l.n$rrr-r(x) .

a unique set of real numbers {"*}l=,

(14)

( l s )

and (16 )

Proof .  Since the measure o'(x) is synmetr ic about x= ) .  i t  fo l lows at once from

the theory of orthogonal polynomials that there exists a unique set of real

\ O

numbers t"_j--., such that the three term recurrence formula (14) holds. Tom m=J-

prove (15) and (16) it is convenient to work in terms of the shifted polynomials

Srr(x) = Prr(x*tr) : we conslder

2
3 n =

( 17 )

Elininatin8 Srrr*r(x) from this expression by using the recurrence rel-ation

we obtain

( 18)

terms of Srrr(x) 
"rd $2o_2(x), again with rhe

to obtain
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$ ro*r(x) 
= (t' - ̂ ?r*r-"1r,)Srr, { { - 

";o"L-rs rr,-, 
(x)

We now set xt = *2 - l, and use t.he fact that

I

Sr r (x )  =  $ r ( x ' - t r )  f o r  u  e  {0 ,1 ,2 , " ' } ;

z'
"3 :^

L2-l-r-lL-
'12-zt+t

12-r-r

( le)

(20)

Q . E . D  .  ( 2 2 )

(23)

for ao: for

(24)

r ; i

(15) and (16) follow at once upon comparing r"rith the recurrence relation

which yields

With the a i i l  o f t15) and (16) we readily ealculate

$r,+1(*, ) = (x' + -rln+["]rr)Sr,{*' > - ^1r"1-r$r,r-r(*' ). (21 )

Fr,*r(*) = * Srr(*) - "t Srr-r(*).

2
"1 

=

2
^4 -

- 1 .

2
n " 6 =

\ ,  al= t ,

L2
IJ ra t :

We, also obtain the f,ollowiag eontLnued fractions representation

n > 2

2_d:l dl
"zr,= l l-  

- l ; "il
IFI-

and
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2 r r 2
2 .  "r , |  " t -11 

^2 
|

"2r,+1 
= A - 

n* 
- 

Tl--- "' - 
Ti- 

.

In part icular we not ipe

But then (14) is exactly

Tchebychef f polynomials

of the next theorem.

l ,= 2. Prr(x) = 2 Trr(]x-l)

the measure o has for  i ts

0  f o r  x s 0 r _

(2s)

7 2
w e h a v e  a o = L  f o r n  > 2 a n d a 7 = 2 .

n I

recursion relationship for the

This proves (2) and the f i rst  Part

f o r  a l l  n  e  { - 1 r 0  , L r Z , "  '  } ,

cumula tive dis tribution

(26)

that when )t, = 2

the three term

- 1 - 6

tTrr( jx-1) jo=_1.

THEOREM 9: For

B ,  =  [ 0 r 4 ] ,  a n d

/ *  
uu  

f o ro<X<4 ,
b'56-vl

1  f o r  x  2 4 .

Corbpletion of Proof: Ihe Tchebycheff polynomial-s Z fo(|x-f) are well known

to be orthogonal monics associated with the distr ibut ion (26).  We already

know that the cumulative dl-stribution function o(x) provided by Lenma 5 is

continuous, and when I = 2 lt vanishes for x < 0 and equals unity for x > 4.

Since such a distr ibut ion must be unique we conclua. o(2) (x) = o(x) for al l

do(x)
x when l. = 2. Finally since, by the Remark following Lemna t, 

#: 
exists

and equals zero for al- l  x + Bl yet by (26) 
#9 

(x) # 0 for al l  x e (0,4) and
( t l  t  A -

d o t " ,  .
f r -  C" l  does not  ex is t  for  x  = 0 and x T &,  we concl -ude that  B,  = [0 ,41.  Q.E.D.

;"..,=l
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REI,IARK: Blumenthalrs theorem [0] on the densif lcat ion of the zeros of orthogonal

polynomials upon the support  of  the measure is closely related to fheorem 9,

From (13) i t  fo l lows that the zeros of T.. t*x-f)  are precisely the sets of
L " Z

ntxnbers

z  t {Q

1".,
t f iz  ! {2 ) . . . ) .

*.r 
'l

(27 )

(2e)

l i ttre are able to obtain further i-nformation about the family of approximating

r  z  r  1 @measures {o*(x)}*=r- -  which were constructed in Sect ion 2.1, equat ion 40)

by exaurining the polynomials of the second kind, tf]<"lll=0, which are linked

with the measure o(x).  These are def ined by

r11*y = 1 k+fdJl do(v) for n€ {-1,0,1,2"'} .  (2s)
n i x

THEORB' I  10  For  a l l  n  e  {0 r1r2r . . . } ,

r| *rt=) = t"-r)pl((x-112y

and

Proof.  Fron (28) one has

pro(x) = Gl" rr|,,*rt*) - 
#P 

rlo-rt*)r. (:01

(31)
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where the invar iance of  the measure under T^ has been explo i ted.  We now

spl- i t  up the denominator  and use (11) ,  which y ie lds

r

do(y)  
]  

.+l
I

(321

r  ?  P r ,+2 ( * )  -P rn * r (Y )  
, ^ ^ \Pl( (x - I ) ' )==+,  S-z  do(y) .  (33)  - : -

n' '  (x- l )  
i  

(x-r)  
qv \r  . ,  '

t-'r:::

From th is  (29)  is  immediate.

Equation (28) also i-mpll"es the recursion rel-ation

1 ' t t r -
r-*r(x) = (:r- tr)P'(x) -  

" i*r  
t i_r(") for n e {0,L,2,. . .} ,  (r+1 , : . ;

.-'

1 r 2
with P-r(x) = 0, and Pi(x) = 1. This impl ies (30) when a-*,  is el iminated with

the  a id  o f  (14)  where in  l ,  =  x .  Q.E.D.

In the second integral here we make the change of variable y-). * -(y-l), use :_ -

the synuaetry of the measure and. I about l, and agai-n exploit (11), to provide

f ' rour (29) i t  is apparent,  in contrast to the previous case'

that the odd polynomials of the second kind are easily calculated from the

even ones. Some exampl-es of the polynomial-s are
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rlo_r(*) =fiPrt(*) =f # rrd*r,, >1
k=0

. /
'l.r'-r,*, = 

(fi 
tro,",) (Pr,,+r(*) + tr- r)'

Noro consider the moment functions

(35)

-  (36 )

(zt1

G,,(x) = .f 
uo*tt'

-K'--' 
r' ' x-y '

and 
'. 

,

G(x )= f  
do (v ) .

i *-Y

From the theory of Fad6''approximants t2l, one has that the [n-Un](x) approximant

to G(X) is

. ,  p l  . ( * )  |
[n-Un](x) '=  +=f j_ ,  for  n e { ! ,2 , " ' } .  (38)

n

Usf-ng (11) and (20) we discover the remarkable result
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l 2 n - L / 2 n ) ( x )  =  ( x - I ) [ n - ] - / n l ( ( * - t r ) 2 ) ,  f o r  n  e  { r , 2 , " ' } .

.  A lso  f ro rn  (38)  and (35)  w i th  r ,  =  2K,  K .  {0 ,1 ,  2 r . ' . } ,  r , re  f ind
e

(  3e)

(40 )

! ' ina1Ly; we note that s ince (B^rB,o'rT^) is a mixing system, so is

{ f ^ ,n ,o , r l )  fo r  n  e  {L ,213, . . . } .  Hence P ' . . ' ( x )+} ,  p rov ides  a  mix ing  t rans format ion
2"

on B^, with respect to U. Shif t ing B^ to the r ight by subtract ing L, and

correspondingly adjust ing the ueasure, this shows that each of the polynomials , ;

r:.i

P ,.,(x+tr) provides a mixing transformation upon the shifted system. This extends.
. .2 "

a result  of  Alder and Rivl in [1] ,  and is i tsel f  a special  case of a wide reaching

theoren [4 ] .

rzK-rrzKf(x) = 
i* 

* ,r*{*) = 
{ S .
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6 ?

3.  r

Thecases- i= ) ,  s  2 ,  and  l I w i th  t re  I
1

l < *
' 4

T\^/o construct ions for  B^.

We present  t \ , ro  construct ions for  B^;  one f rom the t touts ider t ,  and one f rom 

i_,
the " ins ide" ,  when -  |  a  ) ,  < 2.  The f i rs t  is  not  new in pr inc ip le:  i t  involves

4

the format iorr  of r :an increaslng sequence of  domains,  successive inverse images

under T^ of  a neighborhood of  - ,  as suggested by Fatou [10]  and by Jul ia

t161 .  I { ha t  i s  nove l ,  and  somewha t  spec ia l  t o  T^ ,  i s  t he  poss ib i l i t y  o f

carry i -ng out  th is  construct ion expl ic i t ly .  t r {e make a sequence of  analyt ic

funct ions,  mapping the exter ior  of  the uni t  c i r le  DO to the sequence of  domai-ns,

which converges to an analyt ic  funct ion n^(z) .  The lat ter  takes DO conformal lY

on to  a  doma in  D1 ,  and  obeys  (1 .12 ) .  The  bounda ry  o f  D^  i s  B^ .  Ou r  p rocedu re

shows construct ive ly  how the act ion of  T^ on B^ is  connected to that  of  TO on

B0 ( the uni t  c i rc le) .  This ,  not  surpr is ingly ,  turns out  to  be fundamental

to the establ ishment  of  general  isomorphism propert iesrwhen t r<2 for  example,

see [4] .  The re lat ionship between B^ and B^ (once a branch cut  has been f ixed) ,

is  inrp l ied.

The second construct ion,  f rom the " ins idet t ,  prov ides a decreasing sequence

sf  dsnla ins and a corresponding sequence of  funct ions,  f rom DO to the domains,

eonverging uni formly to Ftr (z)  on compact  subsets of  DO. Of  in terest  are the

complements of  the donains,  which form an increasing sequence of  t rees,  wi - th

f racta l -1 ike st ructure [18]  and t rqo-d imensional  measure zera,  which serve to

descr lbe B^ f rom the in ter ior .  I t r is  construct ion turns out  to  be important :

we have recent ly  proved [q l  that  th is  sequence of  t rees converge-g to B^ i tse l f ,

for  in f in i te l -y  many va1-ues of  t r  e  (0,2) .

A pre l i rn inary example i l lust rates hor , r  i t  is  that  one cannot  f ind an

analyt ic  mapping of  BO onto B^ in  general ,  and why one must  be sat is f ied wi th

approaches f rom the in ter ior  and exter ior .  Recal l  that  BO is  the uni t  c i rc lee

BO =  { z  e .  C [  l r l  =  1 ] ,  wh i l e  B ,  i n  t he  rea l  i n te rva l  [ 0 ' 4 ] .  The  napp ing
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t r ( z )=z* r 'L *2 (t)

takes BO into Brr.but as z goes once'arormd the.eircLe, Fr(z) t raverses

[0,4] twice. Notiee however that Fr(z) is r ol"-*o-one ar:al-ytic napping

from the exterior of the unit circle to the exterlor of the interval" [0r4].

we wil-1 use the notation o for the extended complex plane, il = cu{*},

and we denote

,\
D,. ,  =  {z  e  Gf  l " l  >  1}

U

For l, 2 -\ we define

( 2 )
i '

;3-i:

"1.



a =\ /^  +Z +, \  + \ ,  and u =y 'TlTT1 + l r l+ tz .

Then a is the unique positive real- ntnnbers which obeys a = l + ;/E. Notice

c h a t a s b a n d
I
t"

LEMMA 8. Let -L <

t +y

( 3 )

- J ;no , fo r

^ < 2 a n d n e { 0 r1 ,2 , - . . 1 .  Then

t rue .  S  ( i ) :  There  ex is ts
n

+ t such that

+ I  +  0  (L /z )

the foll-owing five part

1:+<
4 P

*11-

statement,  S

tic function

frr(z) =

and

f r r(z) =

sEI(ii) .

,- (n+1)
b -z

tn

f

i s

,,, DO

a well defined one-to-one analy-

(a)

+V6 z  I f  o=0 ,

t---------;-
+J r.n_LG1 ir n > o

t  (z) -  ) ,  is an odd funct ion of z.n

(s)

s"(.'iir] : fr,({xl x > t}) .  { x [ x  >  a ] .

So( iv ) ; { x l l -G  <*<" } to(oo) = 0

So(v):  f rr(D')  r  f rr_l(D')  for n > 0.

Proof . The proof is by lnduct ion. For n = 0 the funct ion f ' (z) = I  +/ [  z

is provided expl ic i t ly by (5),  and i t  obeys (4);  so s '( i )  ls t rue. s ' ( i i i )

and SO(iv) are readily demonstrated with the aid of the inequality a 3 b.

The remainlng parts of SO are true by inspection.

We now assume thaL Sn is  t rue  fo r  a l l  ne , {0 r1r . . . rN- l }  fo r  some pos i t i ve

integer N. Then G:DO * i aefined by
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(6 )

is one-to-one and analytic. Moreover bf S" 
,(iv) 

we have 0 d G(D') whenee

ez{z l  l t l  <  1 }  +  C de f ined by

G(z )  =  b -2 - *  f * - r ( z )  =  z  +b -2 - \ '  +  o (L /z )

e ( z )  =  L I G ( L I z )

is one-to-one, analyt ic,  and has the prope rty g(z) = z * O(rZ) .

fol lows from Goluzin [13,P. 48] that there exists a one-to-one

t - ,
func t ion  h : {z l  l z l  <  f }  +  O wh ich  is  a  b ranch o f  ^ /  eG ' )  and

h(z)  =  z  +  o (23) .  Nex t  we de f ine  H:oo  *  i  5 ,

E(z )  =  L lh (L /z )  '

Then it fol-lows that H(z) is

T ,
o f  Y  G(z ' )  and such tha t  H(z )

fied by defLning fxtD. * i OV

a one-to-one analytic function which is a branch

= z + O(L/z).  This shows that S*,( i )  is sat is-
N

( 7 )

It now

analytic

which obeys

( 8 )

(  e)

power series at 6 of the

, - (N+1)
f * (z )  =  b '  H(z )  +  ) , .

To prove SN(ii) we observe that f*_r(z) has a

forn

,-N
f *_r (z )  =  b - '  (z  * ;  c .

j = 0  J
, -23) (rp)
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from which it follows that

_2-(N+1) F
f ro (z )  =  I  +  b -2  

\ ' ! ' * / ,  
t / t t  *  

, lo  
c . " -2 ( j+1) )

This shows that f*(z) -  I  is an odd funct lon as desired.

From the normal izat ion at -  in Soo(i)  t t re square root in (11) must be

posit ive when i ts contents is posi t ive. I {ence for x > I  we have, from

A  f  . .  . \s*_r (aa1/  r

f * (x)=) .+/G;6- ) ,  + { i=^ ( 12)

(  11)
i r t

(r4)

whieh impl ies SN(i i i )

S ince  f * (z ) - l  i s

i s  t rue.

odd it now fol-lows that

Thus i f  z is real  and z. D0 then fr(z) d t l ,

S*(iv) is completed if we show that whenever z

f*(z) f,, fu(;) =i p1 where we use rhe realiry

But f*(z) is one-to-one so ttris is irmre.diate.

!ile now prove Sr(v). For aL1 z e .8DO = {z

( 13)

-  G ,  aJ. The proof of

e DO and z f z then also

of f . , (z) on the real l ine.
N

e  a l  l z l  =  1 ]  we  have

l rr t")-r l  = I roQ

whilst for aI1- z e DO we have
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f  roc")-r l  = ol i  l" l  'Jt (15  )

Hence f f(aD')  n fO(DO) = 6. Since f1(D0) is a sirnply connected domain

containing @ and bounded ly fr()DO) we deduce fr(DO) :  fO(DO).

In order to prove S*(v) for N > 1 we assume SOr_r(r) is true so that

t*_r(oo) '  f*_r(Dn). (16 )

, t u , \ r
LeE z .  D0.  Then z -  e  DO and by  (16)  there  is  a  w e  DO such tha t  f r_ r ( r )  =

- 2  ?  q '  - ]
f ro_r(z-) .  But there exists w e DO such that w- = i  beca,tse DO = TO-DO and

hence

r * - r t rz )  =  f * - r ( rz )  w i thwe Do. (L7)

This irnplies

f*_r(z) - I  = Jt"_r(" ') =Jtr{I.I2) = 1(fN(w)-t), (18)

where the t sign indlcates the possible ehoice of branches. But slnce

f*(w) - ), is an odd function of wn by S"(ii) l-t follows thar

1( f r (w)-L)  = f * ( tw)- t r . ( 1e)

I lence f*_r(z) equals ei ther f"(w) or f*(-w).  Since both w and -w belong to

D0, i t  now fol lows that fN_l(z) e fN(DO) which proves S*(v).  a.E.D.
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THEOREM lX Let -r< < l, <.2. Then there exists a function
 

F. :5^ + G such that
A U

the following statementa are true.

(i) The sequence of'*unctions {frr}--O provided by Lemma 8 converges unifornly

to'Fl on compact subsets of DO. Ftr maps DO conformall-y onto some domaln

D l .

( i i )  There exisls a funet l-on G e L2[-n,n1 such that

L in  r r { r . i o )  =  c (0 )  a .e .
r +l* ' \

( i i i )  Let  I  =  {e io1rr r  r . , { . " io)  = c(0)  } .
r-{+ n -

then

Ftr(z) = tr + f o r a l l z e D 0 u I ,

(20)

(2r)

{22)

and

- l
T^- B^ = 81

where B^ denotes the boundary of D^.

Pro.qf. Frorn Srr(iv) and Srr(v) we find rhar the image sets f

and that their union is disJoint from the interval []- G,

folLows from carath6odoryrs Theoreu on Domain convergenee,

[ t3 r r .  55 ] ,  app l l -ed  ro  rhe  sequence { t / tn t t l " ) } .

o(oO) are increasing

a l .  ( i )  nov

in Goluzin
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To establ ish'propert les of F. we can let  n->6 in Lernma 8. For example,
A

from the f i rst  part  of  S-( i )  we can determlne the leading terms ln the
. .  r  n

Laurent  ser ies  fo r  F .  (z ) :
 -  -

(  23)

(24 )

(26 )

(27)

The area theorern given by Hil1e [ 14r' P. 3471 permits us to conclude

I  :1" ' '  l2  <6
j = l  J

Let

@

f  (z )  =  F^( I /z )  -  L lz  =  t r  +  - I -  " r " ' .  
(25)

j = 1

rhen  f  i s  ana ly r i c  fo r  { z l  l r l  <  1 } ,  and  i  l " . ,  l t .  ;  j l " r l z .  @.  r rence ,

f ron  H i l le  [14 ,  p .  364]  i t  fo l lows thar  
i= l -  

'  j= t  J

r  -  . i jel - +  L  ^ ,

J = l  
J

is the Fourier ser ies of a funct ion g. L2[-nrn] and tha\

{ A
L i n  f ( r e ^ - )  =  g ( 0 )  a . e .  .

r + 1 -

He now define

c (0 )=s ( -0 )+" i0 (28)
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Then using the facts that Fl(z) = f(L/z) + z and Lim r"-to, we readily verlfy
r-r1-

t h a t  ( i i )  i s  t r u e .  

c i
rn rhe l imir  as n -> - ,  Sn(i)  impl les (21) for z.  D0. By taking l imits

as r  + 1 using (20) we f ind (21) also hol_ds for z e f .

Frorn srr( i i )  we deduce that F^(z) -  ) ,  is an odd funct ion of z.  This,

together  w i th  (21) ,  imp l ies  rhar  fo r  z  e  DO

(2e)

since z e D0 if and only if both JZ and - fi u"tong to Dor we have
- 1

tito^ = Dl. Because both branches of tll 
"r. 

continuous, this impries
- 1 -

T^-DL = D). .  The lat ter two equarions imply (221 ,  a. .E.D.

By combining the normalization condition

F(z ) - z * l +0 ( t / z ) , ( 30)

and tlre functional- eguation

r^(z)  = l  +

I{e can calculate in recurslve fashion

the point at  inf ini ty.  Thus

(3u

expansion of f^(z) about

' 
.'':

the power series
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r^(z) =x*rt7*x*ol:v3;

=t r+z+ o ( t / 23 )  ,

and upon subst i tut ing back into (31) we

F ( z ) = z * ) ,
r(2- l)

8
1

: f ,

)
z

I
3 -z

obtain

r2 rz-D
, 16

o ( t /  z7  )

( 32 )

(311

is  useful  to

convergent to

images whlch

This i terat ive proeedure can be cont inued indef ini tely.  The nth i teratLon

n- ' l
produces 2^'  -  further ser ies coeff ic ients.  The f inal ly obtained series

wi l l  of  course be convergent for aLL z. _DO. Not ice that the construct ion

here shows in part icular that there is onl1r one analyt ic funcEion F^,OO * i

wh ich  obeys  (30)  and ( : f1 .

I{hen }.  = 2 we have Fr(z) = z * 2 + L/z which shows thar 82 = [0,4J jusr

as i t  should. This assures us that the set Btr  deseribed for t r  , -  i  i "  indeed

the cont inuat ion of the one obtained in this sect ion.

Note that the coeff ic ient of .  L/25 ln (33) ls str ict ly negat ive for 0 < L < 2.

Since F^(1) = a, and a is an extreme point of  the set B1r there is some hope

that for al l  suff ic ient ly large n (at f ixed ),)  rhe coeff ic ient of  Ur2tt1 i"

non negat ive. Further analysis of the induct ion formulas may establ ish this.

Such a result ,  combined with the fact that l in F. (x) exists,  would al low us
r+1+

to conclude that the seriles for F^ is absolutely convergent on the uni-t circle

and thus that,.the boundary values are defined everywhere rather than alrnost

everywhere.

In order to obtain more detai led l -nformation about \

cons t ruc t  a  second sequence o f  func t ions  { fo t " l } l -O wh ich

r^(z).  Whereas the sequence {f . r(z) }--o proyldes a sequence

i t

i s

of
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increases to D.
A

ftnages, and we

(whose boundary is

get eoavergence .to

- * - c o

BI) ,  Ehe sequence t f r r (z) ) r r -O l te lds decreasing

B.  f rom the t t ins idet t .

LEMMA 9 Let ra <

*
statementr S ,n

*
funct ion f  :D^

N U

and

f*121 =

1k ,- (n+1)

f - ( z )  =  ( a /4 ) -  z  *  ) . +  0 (L l z )

i s

+ C

L < 2 and n e {0rIr2r" ' } .  Then the fol lowing f ive part

*
true. Sn(i) :  There exists a wel l  def ined one-to-one anal-yt lc

such that

s*1.r1 ,

Proof. The

- * *
Sn(i i ) :  fo(z) -  ) ,  is an odd funct ion of z.

s*( i i i ) r  r j t t * lx  >  r ] )  .  { * lx  )  a} .

s*( iv) :  {* l r -v;<xsa} nt f too) =0.

+[(;16 G + Llz) if n=o

i f n > 0 ,

* *
f^ (no)  c  f ^_ l (Do)  fo r  n  >  o .

proof parallels that of Lenrma 8r

(34)

(35)

so we r+ill nention only the dl f ferences.

*
fo- l ( '
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:

The explicit functlon ff(z) maps DO onto the complement of [tr- 1f" , 
"], 

and

one readily verifies that all of the statements are true for n=0. The inductlon

step which yields Sf i t i l - ( iv)  is essenrial ly the same as that for S*( i )-( iv) .  
,

fhe main and flnal point to check is the set inclusion in S]<.r) which ls 
'

n

opposite to the one in Srr(v).

* *
Let lo = fo(DOO) denote the conplement of fo(DO). Then So(v) can be

restated as the clain that the sequence of sets {L}I=O is increasing, according

to

f 0 .  1 1  c  l ,  c  " .

It is straightforward. to show that fO . 11 (see below).

* . *
fN-L = f*_r(0no) r fN_z(AD') = f"_, for some integer N

the induction exactly as in (l-7) and (18), but with DO

*
f' repl-aced bI fr,.

( :01

One next assumes

> 1 and contlnues

reolaced bv 0D- and
U

a.E .D.

( :11

It turns out to be very useful to giiie a nore complete characterization

of the sets l- than the one above. Let S^ = [],- G, , a) - f^. Thenn 0 - u

the image of S^ under the prineipal branch of X + G, is [l,al u.[the closed- U
I=-

l ine segnent from L to I  + i {  fa -  f .  Since f l t " l - } ,1s an odd funct ion of z
I

T{e can refLect the latter set about tr to obtain the rest of fr. In this way

we fiod

,t

I I =S0uS l_ l

where Stt i* the eLosed

helpfuJ- here to Look at

line segment connecting l,t

Figure 1-. I, is the image

ff--i. t'
of 11 under

will be found

M{2 .  s0



wil-l agaln generate SO

noted by  SZt  and Sr r .

,  Sl In but Sr,  w111 produce two

In general lo wlLl- contain 2n-1

{ r t
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new anaLyt lc arcs de-

new arcs not ln lrr_1 ,

n zj-L
I  =S^uU  (U  S . . )n '  j=t k=l i I(-

(38)

where each Slk is an analyt ic arc.  The endpoints of Sg are I t t6 = F^(t l ) ,

and by repeatedly using the fact that F1(z) = l, *'t;15 together \^'Lth

x  t x  t
f_ ( r )  =  ) ,  + ' l t l  , k ' )  we f ind  tha t  the  endpo in ts  o f  the  arcs
n  n - I -

. - ,  r ^ f l

are  r^ (e in i l z  )  fo r  a lJ -  J  e  t t ,2 r . . . , z t+ l ) .  Equ iva l -en t ly ,  the

of I are all numbers expressibl-e ln the forn
n

t-t tirqes--J t-n tines--J

where t indfcates that both branches of V- can be chosen

We may nor,v parallel the proof of the first part of Theorem 11" to

the following result.

Let -h < ), < 2. Then the sequence of functLorr" {tf,}-=g provided

converges uniformly to Fl on conpact sdbsets of DO.

Proof . Carath6odoryts Theorem on Domain Convergenc.s again applies, showing

_  * - o
that tfr,In=' 

"otr.rges 
r:nifornly on compact subsets of DO

* r '
funct ion Fi .  nut f l  sat j -sf ies exact l-y the same.funct ional

normalization condition as are satisfied by F1, whence Ftr=

cornposing I

endpoints

(3e)

oOa*ro

TITEOREM ]-?

by Leurna 9

Lo some anal-ytic

equatlon and

*
Ft r .  q .E .D.
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I f  K  i s  a  compact  subset  o f

- * - c o

t fn(K) l rr=0 l t" .ease and decrease

f r r (z )  =  fo ( " )

o0 ,  then the  sequence o f  se ts  { fn (K)

respec t ive ly  to  F I (K) .  S imi la r ly  { f

jr-r=o tttd

,r{oo) }*-,

increases to r^(Do) = D). .  However,  the decreaslng sequenee {r*{oo) }--O

does not converge to Dl.  This sequence i l lustrates a pecul iar property of

dornain convergence. For example, we will show in the next section that

when 0 < tr  < k,  Dl contains the disk of radius I  about 0. In this case the

- ^ c -area of ni  is str ict ly posi t ive, yet the area of I  is zero for al l  n.

The behavior of these image sets can be better understood by considering,

: r :  l l n .  , t - l  
)t h e  e n d p o i n t s  o f  t h e  a n a l y t i c  a r c s  i n  f r r .  T h e  s e t  {  U .  e J " r / '  l j  =  L r ? r . . . , 2 "

n=I

is dense in the unit circle EDO = B0o and its image under F^ is dense

in B^. _The lat ter image i-s precisely the set of  endpoints of

al l  of  the analyt ic ares in al l  of  the frr t" .  Thus, consistent ly with the

general theory of domain convergence, we find F^(OO) is orre component of

the inter ior of  Lim fo(t^).
n-t€o 

n

For 0 < l, < 2 the nr:mbers ), t G, are on the boundary of both f0(D0)

*
and fO(DO). I lence

l ' ^ ( z )  f o r z = " i n i l z t (qo )

f o r  a l l  j  e  { L , 2 , . . . , 2 t * I }  a n d  n  e  { 0 ,  L , 2 , . , . } .  r f  w e  s u p e r i m p o s e  t h e

boundaries of f -(D^) ana f ](o^) t t ren we separate the complex plane into
n  u '  n ' u '

i A

many componenrs. 'The porr ion of B^ corresponding ro {" tol  ( j - r)  s/21 < o < jL/zrt}

must l ies in the closure of the j th component counted counter-clockwise,

start ing from the one in the f i rst  quadrant which has a on i ts boundary. As

an example we illustrate the case n=3 in Figure 2 where the sixteen components

are labeled.
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3 .2  The  re la t i on  be tween  B^  and ^  when l l l wl th  I  e  0 .

Here ,  fo r  l l l  .  ]  r ia f ,  t r  e  lX ,  we cons t ruc t  B . , ,  neJ- ther  f rom the  "ou ts ide"' 4 r ' - '

nor from the, l f inside",  by means of convergent sequences of approximants for

,\J

the individual- elements of the set. Thus, B^ is connected to Btr in much the same

way as i t  was in 52.1..  There are important di f ferences however.  In 52.1 the 
f  i

approximants converged to particles of a Fatou dustf whilst here they

wi l l  approach elements of a Holder cont lnous curve. Also, the mapping from

tu
B^ to B^ is no longer one-to-one. Part  of  what we do in this sect ion is to

reaLize the constru'ct ion mentioned by Fatou [10, 924],  over a range of l -values.

1
4

B

Fi rs t ,  we res t r i c t  a t ten t ion  to  the  case 0  s  I  i  .e ,

Fr(z) is def ined for aLL z e C such rf tat  lz l  = 1, and we
i A

o f  F^ (e to )  i s  i den r i f i ed  w i rh  a  
t u

member of  B^.  Second,  we

to the case I  e  L,

ln this situation

show how the value

extend consideration

(1)r .  = { te  a l  l r l  <  \ } ,

by showing that r^(z) is borh def ined and analyt ic Ln L, for l .e L. BI

thus defined for le L. Last, we show that the fanily of functions
. i A

G^(0) = Fo(e'") where ). belongs to a compact subset of L, ie urrifornly

ttcil-der conti.nuous in 0.
' .

Le t  S ; ( t ) , : t=  z , t  and fo r  n  e  { I ,2 r3r . , . }  de f tne  a  func t ion  o f  z  e  O

so(z) = I + *rf i  + er!t l-+....  + 
"o_ry'I l  + 

"r, € )...))

The value of the square root J; for w e G is fixed by writlng

w i t h 0 < 0 < 2 n r a n d t h e n

,/; = fi 
"i0/2, 

*.,d - G = - G ei0/2 = fr 
"i(sr2n)/2

We wiLl- say that we have a posl_tive g1glg branch cut.

Footnotg* Here we use the nomenclat_ure of Mandlebrot [lB].

i s

by

i0
I i l = T C

(2)

(3 )
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Srr(z) is cl-early a well defined function of its argument. In order to

emphasize its dependence upon the sequence arCI ye wil-l- write
*)

Srr(z) = So(tr t ,  z) (4)

which is sirnilar to the usage in $2.1-. Also, as there, we will use the

notat ion

9,, = {so{alrz) lo en}

lde introduce the special- notation

.1 :

(s) 'ffi

:-.
aj"
.'
'.j,i,

s ( *nz )=1 .+  ,E  and  S ( - , 2 )= | -  G . (6)

Final-I-y, for -14 < I < 2, we defiue if

:

S(ro) = lir Srr(rrr,a) , (7) ,,;
n-ts

when the l - in i t  exists,  where a is def ined in Sect ion 3.L Equat ion'(6),  Note

tha t  a  i s  the  f i xed  po in t  o f  S(* rz ) .

LEI'I I .{A 10 Let }, e R and z e C,rsith, + O.',  Then

S ( * , 2 )  =  S ( - r z )

{ A
P r o o f .  L e t z = r e - u  w i t h 0 < g < 2 n .  T h e n
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s ( - , ; )  =  s ( - ,  re (zn -€ ) i )
. ,::

Q . B " D .

(e)

(10)

(11)

(12)

2 r t -g+Ur

"-_*--_?-"

Q.E .D .

LEMMA 1l Lec,I . )1, f l  3n{ d z a. Ihen both S(+,2) and S(-,2) map the set

t r l - l  z l  <  a l  i n to  i t se l f .

+ iF  
"0 ! l z  

=  S( * ,2 )

fo r  d  >  a  we have ( I -d )2  2  d ,  i t

S d we have

fol l -ows that S (+, d) < d.

fs( t , r ) l  -  | r t€ l  <

Ln"lMA L2 Let tr e t and let

=-lr l  +L+

Then b,oth'S(+,2) and S(-,2) map the set {z l  lz f  > e} into ltsel-f .

Proof.  Note thst  e > k '  l l l '> k > [ l [ ,  ana tet  l " l  > c.  Ttren

c

ls(r,")l>lf af - lrl l=/l"l lrl

= l+J?
F i

Froof . ' , ,  Since

I lence for l" l

>'6- lr l  =.. Q . E . D .
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Let l ,e L and d )  a,  and set

Ru = {z lc  <  l " l  s  d}

Then Lemmas 11 and 12 together imply that both S(+rz) and S(-rz) rnaP RU

into i tsel f .  Let Hr o, and { in Q be def ined by

U  =  ( - 1 r - 1 , - 1 r - 1 r . . . ) ,

o  =  (+1  , - 1  , - 1 r -1  , . . . ) ,

and  6  ;  ( -1 ,+ l - ,+1 ,+1 r . . . ) .

( 13 )

LEHMA 13 For  0  <  t r  <  2 ,  S(o)  and S(€)  bo th  ex is t  and S(o)  =  S( { )  =  S( - ,a ) .

Proof .  The exis tence of  5(6)  and the second equal i ty  are i rnmediate because

S ( + r a )  =  a  s o  t h a t  f o r  a l l  n  ,  { 2 r 3 r 4 " . . . }

so(E,a)  =  so_1(E,s (+ ,a) )  =  So_r (€ ,a ) .  (15)

We now claim that S(-,2) is a contract ion rnapping towards a on {zl fnz < O}

and ttrat S(+,2) is a contraction napping towards a on {zllrnz > 0}. By Lemna 10

these clains are equivalent, so \^re only prove the latter. But, for Imz > 0 we have
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I
I

I
I & +€

where we bave used the fact

follows that the sequence {S

(16)

proves our clain. It now

a through the fourth quadrantt

.|il*,rl_::_-l =
| "-" I

x.+,lE - (r r  G )
z - a

( l n

l,lz - fr
I  z - a
I

s t
1

R"(rt + {; )

that ne 1fi

,'(u,") f-,

{,q-"*-,
-G.

> 0. This

approaches

which, in turn irnPlies that
{=, "ott"tg*t

b - G. Ilence

mle,44-+ ter  0  < L < O.2,  d  )Er  r l  e  {1 ,2, . . . } ,  and S.r ( t r : ,2)  e  8n.  Then

for  any zr '  
"2 ,  

Rd'

f so(or,"t) - srr(u, 
"r)l= 

2drn-3

{sr(o, 
") *, 

converges to I

where r = 0'87.

Proof.  First  note that for any w. rw^ € R, we have- L L A

f "'g 
{*, - 

"rs fil 
= l"g(- Gt' - ars(- vql = \l^,e r{1 - ars

Q . E . D .

(17)

(18)

ozl

AJ.son for any v e Rd'
"fi 

tf"" in the upper half Plane and
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0(a rg6-a rg (1"+1 , )

< s in- l1L 1 , /W) < 
" iJ l  @.2/ , /  us) < 0.3

€ ;

I{ere we have used the fact that when 0 < }  < 0.2, then c 2 0.5 so that

for al l  w e R, we have Ir l  > 0.5. t r{e now obtal-n
CI

larg S(+,w'r) -  ars s(+,! t2)1= largq),+l? - ars( l+\6-y'  |

Similar reasoning 
"ppt i ."  

to S(-rw),  and thus

(  le)

(20)

(2L)

,tl

' t;''ri:

farg S( t ,wr)  -  arg S( t ,w2)  |  = ' " lare w,  -  arg r {2 |  +  0.3

Recall- now that S(+nz) nap Rd into Rd. This means that we can iterate ;

the above result starting from zr 1z,, 6 Rd. Uslng the notation
. . r r z

o  =  ( e r r e  
Z ? e  ,  r . . . r e n ,  . .  r )  , ( 2 ?  i

and assuming n 2 3, we readlly discover

,,_r f0 + en Gr)) ]

-  ars{t  * .r ,-2 /A* en-l  {6. *.o r{ l l l f

r-
l"rg{l * 

"rr-2 
/(}, + 

"

<B=L ,25  <n /2 . (23)
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Sirnllarly, carryi-ng out further i terat ions, we f icd

farg s*(fr, zr) - arg s <B  Q4)*(ff, "r)l

for al l  n

Again

2 3, for any t e, O.

1et us suppose *1rr2 e RU, but

s(  r5 -s( t ,wr)

w l - t 2

now with l".g ra - 

.ar1 
wZl < 8. Then

I
I

+{g * (cos filz'1fv% |

(2s)

(26)

ft
1

thls

n €

t

Then S(ur) exists and

?roof; For 0 < l 1 A ; 2 r a " R "

l" C"." o/zd fr

( cos  B /2 )  Q{0  s )

It follows that for n > 3

TIIOEREM 13 Let 0 < l, < 0,2.

lsrr-r tr ,r1) -  so-r(o,w2)l  <

since itr-tr l s Za. Fioally r"re take

argunents are compared in (23), and

and lso(r,r,zr)-srr(r^r,zr) |  < 2d for al l

be dropped.

and w, to be the

yields (17) for

'  
& r 2 r  " ' ]  n  t h e

lies in R.r

two numbers

n  23 .  S ince

restr iet ion a

whose

r < 1

2 3 c a n

Q . E . D .

for al-10 e 'fl.

Let  m )n and note that
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q,

for some 0)€

Hence Lemma

lsrr(r , r ,a)  -  sr(r , l ,a) l  = lso(ur,a)-  srr(o,s*-o(ff ,a)) I (27)

the remark following, terura 12.

AJ

sr_o(t l ,a),  y ieldin8

(28)

Q .E .D .

o

L4

Moreover S*_rr(il,a) e R" by

applies with 
"L 

= ^ and, z, --

I srr(ur, a) - sr(or, a) |

Thus'  {sr , ( r r r ra)}- ,  is  a

n-3\ zar

Cauchy sequence in the cl-osed set R-.

Our next objeetive is the

I[ ,  and the set {-s(rrr l  l rx0}.

identif ication of B^ as defined in Theorem

r^ (z)  

[

a n d  f o r  o u  { 1 r 2 r 3 r " ' }

f r(z) =

![e wil]- continue to use the notation fi for the square root with positive

is not compatible with our usage of tfre square

for F^(z),  and in the i terat ive equat ions-

F^(z) and frr(z) map the upper half plane into

. our present convention we can write

x *J"^( r t )  =  u(+,F l (22)) ,  vhen 0 s  arg z  <- '$  t

x -ffi\ = s1-,r^tz2)), when 'n < ars z < ZTt,

r *F;1"-)

-ITP)

axis brandr cut. This notation

root in the functional equation

for the f  (z)rs.  I lowever,  both
n

itself and so, consistentl-y with

2
= S(-f , r . r_r(z-))  when 0 3 arg z < Tt

, - ' .

2'= 
s(-r tr ,  

, (z-))  
vhen f i  < arg z < 2w

(zs1

(30)
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T H E O R E M  1 4  L e t  0  < l  < 0 . 2  a n d  0  <  0  < 2 r .  W r i t e

o=zn I  d , lzJ
J = 1  

J  * i

nrhere each d. belongs to {Ort} .  Let
J

r
^  _ l * t  

i f  dJ=0 ,
e .  : (  J

'L - t  i r  d i=1,

a n d  1 e t  o  =  ( e r r e Z r e 3 r . . . ) .  T h e n

L im  F - ( " i 0 ;  =  S ( t l ) ,  -
t t

n-)o

and

Lim r r { r . iCI )  = S(u) .
r+1* "

(327

(321

(  33)

(34 )

Proof. Notice that for some values of 0 there are two expansions (31), one

involving infinltely many zeros and one involving infinitely,many ones. In

these cases there correspond two distinct elements trt, and ro, in Q, and for the

theorem to make sense it must be true that S(rt) = S(o2). But this is Just

what is implied by Lerma 1-3. Accordingly, without loss of generality, we can

assume that trl contains infinitely nany *1 rs.

Let z = r" '0.  Ttren i t  fol lows that 0 s arg , ' j - t .n precisely when

d- = 0. Thus, upon i terat ing (2g) and (30) respect ively,  we obtain
J

' , n

r^ (z )  =  Sr r (u r ,F^( r -  ) )  fo r  r  )  l , (3s)
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and

,n
t  ( z )  =  s  ( o ,  f ^ ( r '  ) )  f o r  r  >  1 .
n n u

n

,  I f  r  =  I  then fo (22 '  ) .  * "  and we

with the aid of Lernma. 14 and Theoren

Since the iur,ages of the exterior

inerease to the image under F. (z),  i t
A

(36 )

can proeeed to the lirnlt in (36)

13 ,  y ie ld ing  (33) .

of the unit eircle under {ro{r) }- 
O

f o l l o w s  t h a t  s u p { l r l l z e  B ^ }  s  a ,  a n d

To obta in  (34) ,  1e t  e>0 and choose d= 2a  in  Lemma 14.  P ick  n  so  tha t

n - ?
4a(0,87)^" <€. Furthermore (76) impl- ies;: that there exists p>1 such that

f rr(v) | t z" when I- . l*l " 
p.

Li.n
Pl

Combining (38) and

We can now combine

, "YP l r^(z) l  =" .
l z l= r

(37)

(38)

Frou lhe normaLization of Fr(z)

enough n ,  l r ^ t "2 t ) l  t  
" .  

Hence

f r^ (z ) l  t .whenl r l>L.

tnfinity we know that for lzl > L and large

(35) and Sect ion 3.1 equat ion (1-2)

,n
F ^ ( z - ) e  R r " w h e n l <

Theorem 13 to provlde

(3e)

lr l  .  pLlzo- .

;: j

,f,r

i :

::.-
at

by

(39) we find that

(35), Lemna l-4 and

(40)

Q .E .D .

1r^{'. io) - s(o) I ( e  when  1  < r  . b r / zn  .
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Next rrre extend the allowed'values of I frorn the interval 0 < )' < 0'2

t o  t h e  s e r  L  = ' i l e  a l  l l l  < k ] .  W e  b e g i n w i t h  a  m o d i f l c a t i o n  o f  L e m m a  8 :

we observe that the l-nductive def initl-on of {tok)il=O 
"r,a 

the dourain 
s i

monotonicity ap'ply also for le L.

LEMMA 15 Le t  le  L  and n  e  {0 ,L ,2 r . . . } .  fhen  there  ex is ts  a  we l l  de f lned one-

0 such that
o tDo  

*to one analyt ic funct ion f

and

t  ( z )
n

"-(n+1)f . r ( z )  =  b '  z  t  ) r +  0 ( 1 / z ) , (41)

0 .

I t  has the propert ies

f r , ( lu ) .  {ze  i f  l " l  t " } ,

and

fn(D') t frr_l(D') for n > 0.

Proof. The proof follows the same lines

statements Srr( i i ) -( iv)  were used only to

to the induct ive def ini t ion frr(z) -  t r  +

(43) irnplies that same fact.

(42)

(43)

(44)

as the proof of Lernna 8. Ihere the

show that 0 d fn(D') which is essentLal

l---- o
J f .  -(z ' ) .  Here the set incluslon'  n - I -  '

i f n = 0 ,

i f n >
.,-l("

In order to prove (43) note that
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ro(z) = I  
"F7 

and b"zl  = lul  '  l " l

far z. D0. Now apply Lenma 12 inductively.

The other parts of the proof are the same as

In order to make the dependence on tr elearer

use the notat ion

F(- l ,z) = F^(z) and fo(tr ,  z) = fo(z).

in

1n

(45)

Ler rma 3 .  Q.E.D.

what fol-lows we shal1

(46)

+ .l[, ana]-ytic in

(47'.)

l-0 to define

(4e)

(48)

-1
T . -B r  =  B .  whe re  B .  deno tes

A A A A

TI{EOREM 15 There exists a continuous function

L, one-to-one and ana1ytic in z for z e DO, suih

FCX,z )=z+ l+0 (1 / z )

and

r ( \ z )  =  l  +

F : L  x

that

Do

'i..'.

In part ieular,

the borndary of

Proof.  We

F() , ,  z)  =

F^ naps DO confornally onto

Dl,, for all- ), e L.

can again paral-Le1

D1 and

the proof of Theorem

t in  f r r ( t r rz)  for  le  L,  z  e D0.
n-'€

In this way lre establish that F(1,, z) is one-to-one and anal-ytic

z € DO, and that  i t  obeys (47)  and (4S).

] - n z for
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Now observe that for le L the funct ions in the sequence {fn(I ,")} l=O

as func t ions  o f  l ,  a re  ana ly t i c ,  and the i r  images omi t  the  d isk ' tz  e  n l l t l  <  c ] .
I '

.-"Fr"" 
they constitute a norrnal- famlly. This means that they have an infinite

subsequence.,which converges to sorne function H().rz) which, among its other

Pfopert i .es, is analyt ic in I  for t r  e L, for each f ixed z e D0. Suppose that

there are in fact two different subsequences convergent to t\,ro different func-

tions II, and Hr, Sinee the whole sequence is convergent to a single linlt

for 0 < tr  k 0.2, Hl and H, agree on a set which contains a l imit  point.

Ilence by Vitalits Theoren H, - HZ. Thus we have the existence of

H( l ' z )  =  L im  f - ( t r ' z )
n+s 

rr

a n a l y t i e ' i n t r f o r I  e  L f o r e a c h f i x e d z e  D 0 .  M o r e o v e r l l ( L , z )  = F ( l , z )  f o r

z e  D 0 ,

Next conslder Lim f1l ,rei01. For 0 < ) .  < 0.2 this l j ,n i t  exists and equals ;
r>1+

: A  : A

L i rn  f_ ( t r , " ' " )  =  H( t r ,e ' " ) .  Thus ,  by  aga in  app ly ing  V i ta l i ' s  Theorem,  we have
n *  

n -

that the l-init exists for all- ), e L and

(s11

IL now fol lows that as a funct ion of zn F( lrz) is a one-to-one analyt ic funct ion

on DO with r^reLl-defined boundary values. By continuity the funcLionaL equation

for F also appJ-ies on the bor:ndary, Q.E.D.

L im r11 , re i0 ;  =  L im  f - {0 , " i 0 ) .
r+l+ n+-
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i s

1 0 r

t the fu

L i m D f n
n+oo

I t  turns out tha

fact that a F/a I =

af .
^ - . g f ) , . 2 ) = 1 *
i l

A Fnccr_on 
5T

/? I and,

/

r'1{ t *- ) \

(0 ,  z)

for n

easy to calculate. We use

the

because for

a 2r'
a  "a 

f

))

. (

af_///.j..)
#,0,2)=L*+ (. *(."'('.i-'1 //

,1  6i T T  
^

FJ5, )

Then since fr,(0, 4 : f(0,2) = z (note that b = 1 when l, = 0) it follows that

(s3)

and

A F
ar (O,z )  =1+  I

J=1

r>1

i
( 0 ,  r e -

n-1
)= I

j=L

I-2J

(sa1

(ss)

,i r2J-t

This series has the expected forn. It converges uniformJ-y for lz| 2 1 and

is analyt ic for l r l  > 1. On the other hand i t  is a gap series: only the coef-

f ic ients of (Llz)" i  
"r"  

nonzero with a. = 2J-1 
""u 

l*  

("r+1/"5) -  2 )  L.  :

Hence the unit circl-e ls the natural bor-rndary of the domain of the

analytic frmction. In particular, we find that

Lino
r+l*

^ 2 -

h#i  
(o, re lu;=-  for  o=znl2n

F)
+  1 * r

1  r ;
(t.io) zl 

' 
.:--" 2J

1

t'o-r?4)

The last sum blows up as r

23
(so1
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Now let

F l
(s7)

Ttren Theorem15tel l -s us among other facts that G^(0) is cont inuous Ln 0elR

f,or each trE L' In fact we can say nore.
'  ' i '  

,  , '

fiIEORm{ 15. tet M be any compact subset of L. Then the faniLy of functions

{Gfrc)l'l,e U} is uniforml-y ttiilder continuous in OelR. That is, there exist

positive constants K and g such that

f A
c .  ( 0 )  =  F ( I , e - " ) .

A

l .^co)-cr(s) I s Klo-sls

for all real I and 0, and all ),e M.

P r o o f l  S i n c e  c > \ f o r a 1 1  l e  L w e c a n c h o o s e B w i t h 0  < B  < n l 2 a n d

R ) 1, such that

Z fe cos{Blz) > R ): 1 for aLL tre M.

Since Cl(e) is eontinuous in l, and 0 we can choose { > 0 such that

la rg(c^(o) /c l (O)) l  <B i t  le*Ol  <v  wi t t  le  M.

(s8)

(s l1

(60)

Let  0 .and $  be  rea lw l th  le -+ [ ,  <Y.  Then there  ex is ts  an  in teger  n  ]0

such thht 
'

r lzo+L s lo-91 .<\ l f  . (61)
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Hence

lc^to)-er(s) | = LfqCO- qco- |

I e^tze) - cr(20)l

I .,f EEO- + /-il71t I
lc^(zs) - e^(zs) |

R

Iterating we find

lc^to) - e^(o)l  < le^(z's) - e^(eo+) |
Ro

rrhere K, is the maximrm diameter of B^ for

and K, = Kr(2/y) we have

le^to) -  e^(S)l  *  Kzle-ol"  ror l0-Sl .v

allow for | 0-$l 2 y we replaee Ko by

x = uai$, Kry al.

(62)

(63 )

9.nF./ Lr.Z

*9r

tls=L_
Ro

Ie M, Using (61) wlth o =

(64)

(65)

'i ','i:

r.i;,
l,'-

]:
' + r : i , . :

/Jt

Q . E . D .
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54, Piccures Related to B^

: Here we present pictorially the results of some calculations whlch

concern the structure of B^. The theory of previous sections provides

the basis for the computations and for the interpretation of the resulting

f igures .

I ' igures 3, 4,  5,  and 6, represent the set Btr  for 0 < ^ < 2. These

drar^rings are not exact, but are based upon similar pictures in which about

five hundred points belonging to the set B^ were plotted. The plotted

points were al l  of  the forn Sr '(ora),  see Sec. 3.2 eqtat ion (  7),  and rde Q

was chosen at random. . It was for:nd that the pictures obtained rrere not signifi-

cantly different when a negative axis branch cut was used in place of a posL-

tive axis branch cut, in the evaluation of the sguare root. Notice that,

4lChough in the figures B^ is represented by a collection of points, Theorem

14 provides that for l ,  = 0.001n ani l  I  = 0.1, i t  is a cont inuous curve.

An'al ternat ive view of B^ is indicated in Figures 7 and 8, where we

have p1-otted Lhe boundaries of the sets f  (D^) for n e {L,23,4},  at  two dl f-
N U

ferent values of t r .  Recal l  that f r(DO) .  f r( l ' )  c f r(OO) c fO(n') .  . . . ,  and

ttr,at the bor:ndary of the set obtained in the limit is 81, see Lenma 8 and Theoren

1 0 .

In Figures 9, 10, and 11, we track the two-cyc1-e, the three-cyclesn and the

four-cycles of T^. These cycles belong to the set B1r and the various val"ue

of I  at  which they f i rst  become real are the cr i t ical  values at which the

corresponding real cycles first occur. The two-cycle which is followed Ln Figure

9 eorresponds to the two points represented by
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I + .,fTl * ../?r * 4 - /?r * JF ..o. )

and

for 0 < ),< 0.75. For this range of .). the two points have nonzero imaginary

parts, and the positive axis branch cut is used in the evaluation of the

i
.square roots

The three-cycle in Fl-gure 10 which commences at the points labelled

l-, 2, and 3, corresponds respectively to the three members of B^ indicated by r;

' l :

r+ftr+tJJ^-J-1r+ /6* fr^- '6,* 6,+./-t,r-.o.),

r  +J-(r- f i^+/-tr  * /Jr - f i r*  {6*, /(x- /@...o )n 1:

and

r - .[er +'lTr * fii -ffi +,t-Tr + fr^ -,,6,* /fi--+ ... )

The complex conJ'rgate three eycle labe11ed 4n 5,,gnd 5, is obtained by

peversing the signs in these three expressions. Again, the positive axis

branctr cut is used.

The self-conjugate four-cycle in Figure 11 conmences when = 0 at the

points indicated l ,  2,  3 and 4, and corresponds respect ively to
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F

l r -
.r - r'1r.- y'(r + y'{I-+ ..-r,

c$d

' ' . .
. r f

r  *  f t r  *  ' / ( t r  + dI-+ . . . ) ,

and

I fix + r4i * yffi--';.1 .

Ttre four-cycle which corrdnences whelr I = 0 at

8, corresponds to

r  * f i r  *  , f i  *  {U r  roo) ,

f F

x+ ' l ( l+V( l -

r ;
r+ Y( l -  / ( r *

l f f i  + ""),

'h

t -

J ( l  +  1 . . ) ,

the points lndieated 5, 5, 7, and



B0 -i

The various points defined above in terms of the continued square root

with the positive axis branch:cut can be re-expre-ssed uslng the negative

axis branch cut.  Let (erreZre3r" ' )  be the sequence of plus and minus

ooes is 'sbciated with a point t"  
l^ 

wit t i  -k.  <l  < 2, wlth posit lve axis

cut,  and let  (srrs2rs3r".)  be the sequence for the sarne point with negattve

ax is  cu t .  Then s ,  =  
"1u2,  "2=  "2"3r " ' s j  

=  . r . r * r r . .o ' .  Converse l -Yr  $ lven

(s1rsrr"3r. . . ) ,  w€ can invert  these equat ions by choosing el_ arbLtrarLly and

then e, = . is l  ,  
"3 

= u."2r" ' r"J 
" j_1 "3_1r '  

. -  This transformation should

be compared with the one described at the end of Sect ion 2.2.
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FIGiIRE 1: The boundaries l* for n = 0r112, and 3, ate drar^m unbroken;

the dots lie upon the coordinate axes. In general, fr+1 .ottains 2n new

a r c s  n o t  i n  |  ,  a n d  I ^  c  f ,  .  f ^  .  I ^  c " ' .
n ' u r z 5

*
FIGIIRE 2: The boundaries of fU(DO) ana f l (o ')  are superimposed, and sixteen

eomponents are thereby defined. The closure of the component labeled j

conrains rhe parr of  B.,  which corresponds to ' t* iolC: -L)r lL6 < g < JT/L6\.
A

FIGURE CAPTIONS

HTGI]RE 3: Representa t ion  o f  B^  fo r  I  =  0 .001,  0 .1 ,  and 0 .3 .  The c rosses

points in the eomplex p1-ane which belong to B^. These drawings

upon accurate plots of five hundred points in 31, picked at random

Representa t ion  o f  B^  fo r  I  =  0 .5 ,  O.7 ,  and 0 .9 .  See the  capt ion  o f

Fis ,  3 .

FIGURE Representat ion of Bl  for l .  = 1.0, L.2, and 1.4, See the capt ion of

Fig.  3 .

FIGURE 6: Representat ion of B^ for I  = L.7, 1.8, and 2.10. See the capt ion

of Fig. 3.

FIGURE 7l Suceessive inclusion domains for B^ when )' = 0.75. The boundary

indicated by ne [r2,3r4] is the image of the unit  c irc le under frr(z),  as

defined in Leuma B. The sequence of boundaries converges to Btr ln the

manner descr ibed in Sect ion 3.L.

indicate

are based

F i G U R E  4 :
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FIGURE Same as  F igure  7 ,  bu t  here  t r  =  L .25 .

FIGURE 9; Shown is the path followed

of T^. At t r  = 0 the two members of

They arr ive on the real axis,  at  the

at this juncture that the real two-

when tr = l- are indicated. I

FIGURE 1l-: Shows

is located at the

in the complex plane by the two-cycle

the cycle are the points labeled 1 and 2.

point marked A, when l .  = 314. I t  is

cycle f i rst  appeats. Their  locat ions

6 t

FIGURE 1-0; The map T^ possesses two three*cyelgs. Shorvn are the paths foll-owed

by these three-cycles as l ,  var ies from 0 to 1.75. At t r  = 0, one of the

Lhree cycles consisLs of the points label led 1, 2,  3,  and the other is l ts

complex conjugate with corresponding points label led 4, 5,  6.  We have

t 0 1 =  2 , T 0 2  =  3 ,  T O 3 = 1 r  T O 4 =  5 ,  T O 5 =  6 ,  a n d T O 6 =  4 .  A s  I  i n c r e a s e s

the points move along the indicated paths in the direct ions of the arrowst

and when ). reaches 1 they are located at the positions indicated by E

When ),  = L.75 the two three-cycles arr ive on the real-  axis at the posl- t ions

indicated byA, in complex conJugate pairs.  I t  is at  thls Jtrncture that,

the real- three-cycl-es first appear'

jl,

e ; e r e

2tti
5

4rL
5

four-cycles of T^. At tr = 0 the self-conjugate four-cyc1e

points labeled 1-,  2,  3,  and 4. These points have the values

8ri
5

, ano respectively. They arrive uPon the real axls

of the points marked A, when ),  =-1.25. Another

the points labeled 5, 6,  7,  8.  The polnts have

6ni
5

two

a t

in complex conjugate pairs

four-cycle cormences at l, =

e

at.

0
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Zri 4nL 8ni L6ni

t h e  v a L u e "  .  
1 5 ,  

u  
1 5 ,  

"  
1 5 ,  a n d  .  

1 5  
r e s p e c t l v e l y .  W h e n  l  -  L . 2 5

they have shifted aLong the indicated pathq to l-ocations marked A.

There exists also the complex conjugate of the latter four cycle, but ls

j-s not shortrn in the figure. These two cornplex conJugate four cycles Join

the peal axis when approxinrately I  = 1.95. Thts accolmts for al l  of

tle four-cycles of the nap T^: C + C.
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Physics from Ancient African Oracle to E8 and Cl(16) = Cl(8)xCl(8) 
by Frank Dodd (Tony) Smith, Jr. – Georgia August 2008 

Page 1 

Garrett Lisi published his E8 ideas on the Cornell physics 
arXiv as hep-th/0711.0770  E8 has 248 dimensions, 240 
of which are represented by root vectors. If you 
understand the root vectors of E8, you understand E8.  

Here is an image of the 240 root vectors of E8  

 

followed by a sequence of images showing my version 
(which differs in some details from Garrett’s) of their 
physical meaning.
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Here are the separated yellow, blue, red, and green root 
vectors:  

    

    

 

To see their physical meaning, look at E8 as  

248-dim E8 = 120-dim D8 + 128-dim half-spinor D8  

120-dim D8 = 28-dim D4 + 28-dim D4 + 8x8=64-dim 

128-dim half-spinor D8 = 64-dim + 64-dim = 8x8 + 8x8
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The 3x8 = 24 dark yellow root vectors 

 

form the 24 vertices of a 24-cell that is the root vector 
polytope of a 24+4 = 28-dimensional D4 Lie algebra 
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and 3x4 = 12 of those 24 vertices form the 12 vertices of 
the central cuboctahedron of the 24-cell. 

 

The cuboctahedron is the root vector polytope of 
Conformal Spin(2,4) = SU(2,2)  

The full 16-dimensional U(2,2) = U(1)xSU(2,2) comes 
from adding to the 12 cuboctahedron vertices, the 4 
Cartan subalgebra elements of D4.  

Gravity with Segal Conformal structure is given by the 
MacDowell-Mansouri mechanism.   
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The 3x8 = 24 bright yellow root vectors  

 

form the 24 vertices of a 24-cell that is the root vector 
polytope of another 28-dimensional D4 Lie algebra 
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and 3x4 = 12 of those vertices form the 12 = 6+6  
vertices of the two octahedra in the 24-cell 

 

The 4 vertices of the common central axis of the two 
octahedra  

 

form the 4 elements of electroweak U(2) = U(1)xSU(2).  

The remaining 4+4 = 8 vertices of the two octahedra 
from the vertices of a cube, which can be see (by looking 
down one of the cube’s main diagonals) as containing 
two central elements surrounded by a hexagon of 6 
vertex elements,  

and thus forming the root vector diagram of color SU(3).  
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Since the two octahedra form U(1) and SU(2) and SU(3),  

the bright yellow root vectors form the gauge bosons of 
the Standard Model.  
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The 8x8 = 64 blue root vectors  

 

tell how the 8 vector spacetime dimensions of the D4 
giving Gravity correlate with the 8 vector dimensions of 
the D4 giving the Standard Model.  

Each set of 8 root vectors represent the 8 components, 
with respect to the SM D4 8-dim vector space (related to 
8 Dirac gammas),  

of one of the 8 spacetime dimensions of E8 physics that 
come from the Gravity D4 8-dim vector space. 
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Giving the 8-dim spacetime of E8 physics octonionic 
coordinates with basis {1,I,j,k,e,iue,je,ke} shows the 
meaning of the 8x8 = 64 blue root vectors to be 
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The 8x8 = 64 red root vectors 

 

correspond to the 8 covariant components (with respect 
to 8-dim spacetime) of the 8 fundamental first-generation 
fermion particles.  
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So, the meaning of the 8x8 = 64 red root vectors is  

 

Note that the Neutrino and Electron form a pair at the 
core of the red root vectors,  

with the Neutrino surrounded by 3 Up Quarks 

and the Electron surrounded by 3 Down Quarks,  

so that the total elecric charge of  

the Neutrino group is  0 + 3x(+2/3) = +2 

and of the Electron group is  -1 + 3x(-1/3) = -2  

The total charge (electric and color) is neutral.  
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The 8x8 = 64 green root vectors 

 

 

correspond to the 8 covariant components (with respect 
to 8-dim spacetime) of the 8 fundamental first-generation 
fermion antiparticles.  
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So, the meaning of the 8x8 = 64 red root vectors is  

 

Note that the AntiNeutrino and Positron form a pair at 
the core of the red root vectors,  

with the AntiNeutrino surrounded by 3 Up AntiQuarks 

and the Positron surrounded by 3 Down AntiQuarks,  

so that the total elecric charge of  

the AntiNeutrino group is  0 + 3x(-2/3) = -2 

and of the Positron group is  +1 + 3x(+1/3) = +2  

The total charge (electric and color) is neutral.
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Having seen what E8 can do, you might ask:  

Where did E8 come from? 

It is clear that the 240+8 = 248 dimensions of E8 are 
closely related to the 240+16 = 256 = 16x16 elements 
found in Ramon Llull’s work based on Ancient African 
Oracle Patterns. In fact, E8 can be constructed from the 
120-dimensional adjoint representation of D8 plus one of 
the 128-dimensional D8 half-spinor representations, and 
D8 is represented by Llull’s wheel diagram 
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whose 16 vertices represent the 16-dimensional space on 
which D8 acts and whose 120 lines represent the 
elements of the full adjoint representation of D8,  

so  

the origin of E8 can be traced back not only 700 years to 
Ramon Llull, but, through Llull, even further back to 
Ancient African Oracle Patterns.  

 



Frank Dodd (Tony) Smith, Jr. - 2008-2009 

H4 + H4 = E8 
 
H3 and H4 have very interesting geometry related to singularities. 
As Ian Porteous says in his book 
Geometric Differentiation for the Intelligence of Curves and Surfaces 
(Cambridge, 2nd ed 2001) 
 
"... the groups Ak , Bk = Ck , Dk , E6 , E7 , E8 , F4 and G2 , had already turned up 
in singularity theory ... 
Apart from the groups of symmetries of regular plane polygons there are only two 
other Coxeter groups, 
H3 , the full group of isometries of an icosahedron , and 
H4 , the full group of symmetries of an analogue of the icosahedron in R4 ... 
 
the variety of non-regular orbits of H3 is A-equivalent to the full involute of a 
plane curve with an ordinary inflection. ... 
 
Shcherbak proved ... that the full involute of the surface e of Therem 14.14 is A-
equivalent to the variety of non-regular orbits of the group H4 ... the parameteriza-
tion that he gives for the variety of nonregular orbits of the group H4 ...[is]... 
(a,b,c) -> ( a , a c + (1/2) b^2 , a b^3 + (1/2) c^2 , a b^3 c + (1/5) b^5 + (1/3) c^3 ) 
a three-dimensional variety in R4 whose intersection with the hyperplane a = 0 is 
the two-dimensional veriety in R3 with the parameterization 
(b,c) -> ( (1/2) b^2 , (1/2) c^2 , (1/5) b^5 + (1/3) c^3 ) 
... 
The H4 configuration is discussed ... in the Liverpool thesis of Alex Flegmann ... 
Figure... 14.9 ... taken from Flegmann's thesis ...[ published in 1985 as "Evolutes 
Involutes and The Coxeter Group H4", ISSN 0755-3390, Universite Louis Pasteur, 
Department de Mathematique, l'Institut de Recherche Mathematique Advancee, 
Strasbourg ]... illustrate[s] the sections of this variety in the case that a = 1 ... ". 
 
 

http://www.tony5m17h.net/E8H4H4.pdf


 
 
 
 
As Porteous also says, the E8 singularity is a simple singularity whose canonical 
form map-germ is x^3 + y^5.  
 
Flegmann's thesis also described the groups E8 and H4 as having:  
 
Order:  
192 x 10! = 696,729,600 for E8 and 14,400 for H4 
 
No. of Reflections in each Conjugacy Class:  
120 for E8 and 60 for H4 
 
Degrees of Basic Invariants:  
2, 8, 12, 14, 18, 20, 24, 30 for E8 and 2, 12, 20, 30 for H4 
 
Note that 2, 12, 20, 30 are in both E8 and H4 
and  
that 8, 18 are 6 greater than 2, 12  
and  
that 14, 24 are 6 less than 20, 30  



and 
that  
(1 + i sqrt(5)) (1 - i sqrt(5)) = 1+5 = 6 is related to 2 x Golden Ratio = ( 1 + sqrt(5)) 
 
 
Shcherbak worked with Arnol'd, and published 
a 1983 paper "Singularities of a family of evolvents in the neighbourhood of a 
point of inflection of a curve, and the group H3 generated by reflections" 
(Funktsional'. Anal. i Prilozhen, 17:4, 70-2) 
and 
a 1984 paper "H4 in the problem of avoiding an obstacle" (Uspekhi Mat. Nauk. 
39:5, 256). 
 
Shcherbak's 1988 paper "Wavefronts and reflection groups" (Uspekhi Mat. Nauk. 
43:3, 125-60) was posthumous, and was the basis for the papers by Fring and Korff 
at hep-th/0509152 and hep-th/0506226. John Baez, in his week 270 (11 October 
2008), discussed H4 and E8 in the context of the later paper. In the earlier paper, 
entitled "Affine Toda field theories related to Coxeter groups of non-
crystallographic type", Fring and Korff said:  
 
"... E8 structure ...[exists]...  in the form of a (minimal) E8-affine Toda field theory 
... 
there is an even more fundamental structure than E8 underlying this particular 
model, 
the non-crystallographic Coxeter group H4. 
We draw here on the observation made first by Sherbak in 1988 ... 
namely that H4 can be embedded into E8 ... 
Loosely speaking, one may regard the E8-theory as two copies of H4-theories. 
We get a first glimpse of this structure from a more physical point of view when 
we bring the mass spectrum of minimal E8-affine Toda field theory ... into the 
form 
m1 = 1 
m2 = 2 cos(pi/30) 
m3 = sqrt( sin(11pi/30) / sin(pi/30)) 
m4 = 2 PHI cos(7pi/30) 
m5 = PHI m1 
m6 = PHI m3 
m7 = PHI m3 
m8 = PHI m4 
... 



We observe here that there are four "fundamental" masses present in the theory, 
whereas the other ones can be obtained simply by a multiplication with the golden 
ratio 
PHI = (1/2) ( 1 + sqrt(5) ) = PHI^2 - 1 . 
... 
Note that higher powers of PHI can be reduced to that form ... A + PHI B with A,B 
in Q .. by a repeated use of ...  
PHI^2 = 1 + PHI  
PHI^3 = 1 + 2 PHI 
PHI^4 = 2 + 3 PHI  
PHI^5 = 3 + 5 PHI  
...  
PHI^n = f_(n-1) + PHI f_n  
where f_n is then-th Fibonacci number obeying the recursive relation  
f_(n+1) = f_n + f_(n-1)  
...  
It will turn out that each of the sets (m1,m2,m3,m4) and (m5,m6,m7,m8) 
can be associated with an H4-[affine Toda field theory] 
...[so that]... 
H4 can be embedded into E8 ... such that the non-crystallographic structure is 
"visible" inside the theories related to crystallographic Coxeter groups.   
... 
[ There is ] a map w from a root system ... which is invariant under the action of a 
crystallographic Coxeter group ...[ E8 ]... of rank ..[ 8 ]... into the union of two sets 
... related to a non-crystallographic group ...[ H4 ]... of rank ...[ 8/2 = 4 ]...  
Introducing a ... labelling for the vertices on the Coxeter graphs, or equivalently the 
simple roots, we can always realize this map as ...[ 
aE8_i -> w(aE8_i) = aH4_i for i from 1 to 4  
aE8_i -> w(aE8_i) = PHI aH4_(i-4) for i from 5 to 8  
]...  
 

 
 
 



 
 
...  
the map w is an isometric isomorphism, such that we may compute inner products 
in the root system ...[ E8 }... from inner products in ...[ H4 ]...  
 A . B = R( w(A) . w(B) )  
Here the map R, called a rational form relative to PHI, extracts from a number of 
the form A + PHI B with A,B in Q the rational part of A 
R(A + PHI B) = A 
We normalize all our roots to have length 2 .. we may therefore compute the Car-
tan matrix related to ...[ E8 ]... entirely from inner products in ...[ H4 ]...  
[and]... compute inner products in ...[ H4 ]... from those in ...[ E8 ]... 
... 
the entire root system ...[ E8 ]... can be separated into ...[ 8 ]... orbits W_i ...[ i from 
1 to 8 ]...  each containing ...[ 30 ]... roots ... [ as shown in this image from a video 
by Garrett Lisi for FQXi07 on his web site deferentialgeometry.org  
 



 
]... here ...[ 30  ]... is the order of ... the Coxeter number ...[ of E8 ]...  
 
The vertices ... of the Coxeter graph ... separate into two disjoint sets V+ and V-   
... 
The Coxeter numbers ... [for E8 and H4] are 30 and [with respect to the map w ]  
the set of exponents separate ... into 
{ 1, 7, 11, 13, 17, 19, 23, 29 } = { 1, 11, 19, 29 } u { 7, 13, 17, 23 }  
 
Note that 1, 11, 19, 29 are in both E8 and H4 
and  
that 7, 17 are 6 greater than 1, 11  



and  
that 13, 23 are 6 less than 19, 29  
and 
that  
(1 + i sqrt(5)) (1 - i sqrt(5)) = 1+5 = 6 is related to 2 x Golden Ratio = ( 1 + sqrt(5)) 
...".  
 
 
E8 polytope has 240 vertices,  
the sum of two H4 polytopes, each with 120 vertices, related by Golden Ratio,  
so  
E8 contains two copies of H4 related by Golden Ratio 
 
In more detail:  
 
248-dim E8 = 120-dim D8 + 128-dim half-spinorD8 
 
240 E8 root vector vertices  = 112 D8 root vector vertices + 128 half-spinor verti-
ces 
 
D8 contains two copies of D4 
Each D4 has 24 root vector vertices forming a 24-cell  
 
Golden Ratio points can be chosen (in two different ways) on each of the 96 edges 
of a 24-cell so that  the 96 Golden Ratio points plus the 24 vertices form the 96 + 
24 = 120 vertices of a 600-cell.  
 
So, the two D4 of D8 give two 600-cells.  
Each 600-cell acts as a 120-vertex symmetry polytope for a copy of H4.  
 
In E8 physics, 8-dimensional spacetime is, at our low energies, reduced to  
4-dimensional physical spacetime (denoted here 4)  
plus  
4-dimensional internal symmetry space (denoted here by 4*).  
 
Each of the two D4 have 4-dimensional Cartan subalgebra spaces:  
The Cartan space of one D4, denoted by D4, corresponds to 4-dim physical space-
time, denoted by 4. That D4 produces Gravity.   
The Cartan space of the other D4, denoted by D4*, corresponds to 4-dim internal 
symmetry space, denoted by 4*. That D4 produces the Standard Model.   



 
E8 = D8 + half-spinorD8 = (D4 + D4* + 64) + (64 + 64)  
 
The 64 = 8x8 in (D4 + D4* + 64) represents 8 Dirac gamma components of the 
dimensions of 8-dim spacetime that is reduced to 4 + 4*.  
E8 physics dimensional reduction of 8-dim spacetime to 4 + 4* also reduces the 8 
Dirac gammas to 4 + 4*  
so 
that 64 = 8x8 = (4 + 4*) x (4 + 4*) = (4 + 4*) x 4 + (4 + 4*) x 4* = 32 + 32*  
so that the 32 corresponds to the D4 of physical spacetime  
and the 32* corresponds to the D4* of internal symmetry space.  
 
Note that the 32 of D4 has some connection to internal symmetry space, as might 
be expected from the detailed structure of the SU(3) sector of Batakis M4xCP2 
Kaluza-Klein theory, in that the 32 includes the 4 physical spacetime Dirac gamma 
components of the four dimensions of 4* internal symmetry space.  
 
Each of the 64 = 8x8 in (64 + 64) represent 8 Dirac gamma components of either 8 
fermion particles or 8 fermion antiparticles,  
so  
each of those 64 = 8x8 = 8x(4+4*) = 32 + 32* 
where the 32 represents components with respect to 4-dim physical spacetime  
and the 32* represents components with respect to 4-dim internal symmetry space   
and  
E8 = D8 + half-spinorD8 = (D4 + D4* + 32 + 32*) + (32 + 32* + 32 + 32*)  
 
E8 = [ (D4 + 32) + (32 + 32) ] +  [ (D4* + 32*) + (32* + 32*) ]  
 
E8 = [ 24 + 96 ] + [ 24* + 96* ] = 120 + 120* = H4 + H4*  
 
where  
H4 is a copy of H4 that corresponds to D4, Gravity, and 4-dim physical spacetime  
and  
H4* is a copy of H4 that corresponds to D4*, the Standard Model, and 4-dim in-
ternal symmetry space.  
 
The following 4 pages from Appendix B of hep-th/0506226 by Fring and Korff 
show “… explicit computations of various orbits of … roots related to non-
crystallographic and crystallographic Coxeter groups and exhibit how they can be 
embedded into one another …”:   



 
 
 

 
 



 
 
 



 
 
 



 



The projection shown above from Garrett Lisi’s FQXi07 video  

 
of the 240 E8 root vectors from 8-dim to 2-dim with the form of 8 circles of 30 
vertices each is described by H. S. M. Coxeter, in section 3.8 of his paper  
"Regular and Semi-Regular Polytopes III"(Math. Zeit. 200 (1988) 3-45, reprinted 
in "Kaleidoscopes: Selected Writings of H. S. M. Coxeter" (Wiley 1995)):  
“…Du Val ... discovered ... ten-dimensional coordinates ...[ u_1 ... u_10 ]... for the 
... lattice 5_21 ... In fact, the vertices of a 5_21 of edge 5 sqrt(2) are all the points 
in Euclidean 10-space whose coordinates satisfy  
the equations  
x_1 + x_2 + x_3 + x_4 + x_5 = x_6 + x_7 + x_8 + x_9 + x_10 = 0 
and the congruences 
x_1 = x_2 = x_3 = x_4 = x_5 =  2 x_6 = 2 x_7 = 2 x_8 = 2 x_9 = 2 x_10   (mod 5) 
 
In this lattice, the points at distance 5 sqrt(2) from the origin are, of course, the 240 
vertices of a 4_21 . … In the accompanying table …[of]… new coordinates  
u_v = ( x_v + t x_(v+5) )/sqrt(5) …[for]… v = 1,2,3,4,5 
u_v = ( t x_(v-5) – x_v )/sqrt(5) …[for]… v = 6,7,8,9,10  
where t = (1/2)( sqrt(5) + 1) …  
 

 



 
... By picking out alternate rows of the right-hand column of the table, we distin-
guish two sets of 120 vertices of 4_21 ... 
 
one set satisfying u_1^2 + ... + u_5^2 = 10 [and] u_6^2 + ... u_10^2 = 10 t^2 
 
and the other satisfying u_1^2 + ... + u_5^2 = 10 t^2  [and] u_6^2 + ... u_10^2 = 10 
 
Let us call these 'odd' and 'even' vertices, respectively. In Fig. 3.8 d … 
 

 
 
… they appear as black and white dots.  ... When we project  
onto the 5-space u_6 = ... = u_10 = 0 by ignoring the last five coordinates, 
we obtain the 120 + 120 vertices of two homothetic 600-cells ... 
one having the coordinates …[of]… the other … multiplied by t  



... 
These 240 points are the vertices of the 8-dimensional uniform polytope 4_21 
…[they]… represent the 240 lattice points at distance 2 from the origin: 
the 16 permutations of ( +/-2,0,0,0,0,0,0,0) 
and the 112 + 112 cyclic permutations of (the last 7 coordinates in) 
 
(+/-1 ; 0,0,0,+/-1,+/-1,0,+/-1)       (0 ; +/-1,+/-1,+/-1,0,0,+/-1,0) 
 
..." using octonionic basis { 1, i, j, k, e, ie, je, ke }.  
 
Notice that the structure can be seen as 
16 + 112 + 112 = 128  + 112 = half-spinor D8 + adjoint root vectors D8.
 
The E8 = 120 + 120 = (4+4)x30 = 8x30 decomposition does not directly correspond 
to the E8 = 112 + 128 decomposion because:  
 
Each set of 120 vertices of each of the two 600-cells is made up of 
120 = 24 vertices of a D4 + 3x32 where the three 32 are related by triality 
so that each 600-cell contains one of the two D4 in D8, whose 112 vertices 
are D8 = D4 + D4 + 8x8 = 24 + 24  + 64 = 112; 
 

and, further, you cannot put all 128 of the D8 half-spinor into the 120 vertices of one 600-cell. 
 
 
 
 
 
 
 
 
 
In his FQXi07 video, Garrett Lisi showed that the 8-Circle E8 projection can be 
rotated to see the 120 + 120 = 112 + 128 = 240 root vectors of E8 from another 
perspective, which I will call the H4+H4 Square projection.  
I have put an m4v movie of the relevant part of Garrett Lisi’s video on the web at 
tony5m17h.net/8x30circletosquare.m4v  
so that you can see how the rotation transition works.  
 
 
In the H4+H4 Square projection the 240 vertices are color-coded:  
 
 
 
 

http://www.tony5m17h.net/8x30circletosquare.m4v


 
64 red for 8 components of 8 fermion particles,  
60 of which are in the outer 120 of the 240  
and 4 of which are in the inner 120 near the center;  
64 green for 8 components of 8 fermion antiparticles,  
60 of which are in the outer 120 of the 240  
and 4 of which are in the inner 120 near the center;  
64 blue for 8 components of 8 Kaluza-Klein spacetime dimensions  
in the inner 120 – 4 – 4 = 112 of D8 in E8;  
24 bright yellow for a D4 producing MacDowell-Mansouri Conformal Gravity;  
24 orange for a D4* producing the Standard Model gauge bosons.   
The 64 blue plus 24 bright yellow D4 plus 24 orange D4* make up the  
64+24+24 = 112 root vectors of the D8 in E8:  



 

 
The 64 red plus 64 green make up the 64+64 = 128 root vectors that correspond to 
the +half-spinors of the D8 in E8, and to the 128-dim space E8 / D8  
of Boris Rosenfeld’s rank-8 octo-octonionic projective plane (OxO)P2.  

 
 
Note that E8 contains +half-spinors of D8 representing one generation of fermions,  
and that E8 does NOT contain the –half-spinors of D8 representing one ANTI-
generation of fermions, which enables (along with other natural math structures) 
my E8 physics model to be a realistic chiral model.  



 
The H4+H4 Square projection has been used by Bathsheba Grossman to make  
an 8 cm glass model ( see www.bathsheba.com/crystal/e8/ ) of the E8 root vector 
system:  
 

 
 
 
 As Bathsheba Grossman says at www.bathsheba.com/crystal/process/  
“… The points are tiny (.1mm) fractures created by a focused laser beam.  The 
conical beam, with a focal length of about 3", shines into the glass without dam-
aging it except at the focal point.  At that one point, concentrated energy heats 
the glass to the cracking point, causing a microfracture. To draw more points, the 
laser is pulsed on and off.  To make the beam move between points, it's reflected 
from a mirror that is repositioned between pulses.  The mirror is moved by com-
puter-controlled motors, so many points can be drawn with great speed and accu-
racy.  A typical design might use several hundred thousand points, or half a mil-
lion isn't unusual in a large block, each placed with .001" accuracy. … I'm cur-
rently using …  a Nd:YAG laser …”.  

In an animation at www.bathsheba.com/crystal/e8/ rotation of the Bathsheba E8 



Glass shows that the H4+H4 Square projection can be transformed into  
 

  
 

  
 

  
an E6 Hexagon projection.  



Garrett Lisi said at FQXi07 ( July 2007 ) 
( see deferentialgeometry.org/talks/FQXi07/FQXi2007text.txt ) 
that he is  
“…pretty sure … this hexagonal pattern … relates to E6 as a subgroup of E8. …”.  
 
To see how the E6 in E8 works,  
look at the 240 = 72 + 168 decomposition that is natural in 9-dimensional coordi-
nates,  described by Coxeter in "Integral Cayley Numbers" 
(Duke Math. J. vol. 13 no. 4, Dec. 1946, 
reprinted in Coxeter's book "The Beauty of Geometry - Twelve Essays") 
where Coxeter says ( I am changing “l” to “z” for typographical reasons):  
 
“… In terms of …  
 
z_1 = (1/2)(1 + e)  
z_2 = (1/2)(1 - e)  
z_3 = (1/2)(i + ie)  
z_4 = (1/2)(i - ie)  
z_5 = (1/2)(j + je)  
z_6 = (1/2)(j - je)  
z_7 = (1/2)(k + ke)  
z_8 = (1/2)(k - ke)  
 
…  
the 240 vertices of 4_21 … consist of  
112 like +/- z_1 +/- z_2 
and 
128 like (1/2)( - z_1 + z_2 + z_3 + z_4 + z_5 + z_6 + z_7 + z_8 ) 
(with an odd number of minus signs)  
… 

[ The 112 correspond to the 112 root vectors of D8,  
and the 128 to the -half-spinors of D8.  
Changing basis by changing sign of each of the basis elements  
{ 1, i, j, k, e, ie, je, ke } gives 8 different lattices, 7 of which are independent.  
The 128 with even number of minus signs that are not in E8 correspond to the 
+half-spinors of D8 (physically, to an anti-generation of fermions). ]  

… 



A … convenient notation, for some purposes, is obtained by defining …  
z_0 = (1/2)(1+i+j+k) = (1/2)( z_1 + z_2 + z_3 + z_4 + z_5 + z_6 + z_7 + z_8 ) 
… perhaps the greatest advantage of this notation is that enables us to replace the 
nine Cayley numbers …[ corresponding to the 9 vertices of the extended E8 
Dynkin diagram of the E8 lattice 5_21 ]… by  
 
z_8 – z_7  
z_7 – z_6  
z_6 – z_5  
z_5 – z_4  
z_4 – z_3  
z_3 – z_2  
z_2 – z_1  
z_1 – z_0  
1 
… the 240 integral Cayley numbers of norm 1 consist of …  
72 like … z_r – z_s  
… and 168 like … +/-( z_r + z_s + z_t - z_0 )  
where r,s,t take any three distinct values among 0,1,2,3,4,5,6,7,8  
…”.  
 
The decomposition 240 = 72 + 168  
is related to the 72 root vectors of the 78-dimensional E6 subgroup  
of 248-dimensional E8.  
 
The E6 Hexagon projection can as shown in Garrett Lisi’s video for FQXi07 also 
be seen as a transformation of the 8-Circle E8 projection 
 

       



I have put an m4v movie of the relevant part of Garrett Lisi’s video on the web at 
tony5m17h.net/8x30circletohex.m4v showing the transformation from the 8-Circle 
projection to the E6 Hexagon projection. Here is a more detailed image of the E6 
Hexagon projection, adapted from Garrett Lisi’s video:  
 

 
In the E6 Hexagon projection the 240 vertices are color-coded:  
64 red for 8 components of 8 fermion particles;   
64 green for 8 components of 8 fermion antiparticles;  
64 blue for 8 components of 8 Kaluza-Klein spacetime dimensions;  
24 bright yellow for a D4 producing MacDowell-Mansouri Conformal Gravity;  
24 orange for a D4* producing the Standard Model gauge bosons.   

http://www.tony5m17h.net/8x30circletohex.m4v


The 72 vertices that are E6 root vectors are  
 

 
 
 
The E6 vertices are:  
16 red for 2 components ({1,i} complex ) of 8 fermion particles;  
16 green for 2 components ( {1,i} complex ) of 8 fermion antiparticles;  
16 blue for 2 components ( {1,i} complex of 8-dim Kaluza-Klein spacetime;  
24 bright yellow for a D4 producing MacDowell-Mansouri Conformal Gravity.  
 
 
The 168 vertices in E8 outside E6 are:  
48 red for 6 ( {i,j,k,ie,je,ke} octonion ) components of 8 fermion particles;  
48 green for 6 ( {i,j,k,ie,je,ke} octonion ) components of 8 fermion antiparticles;  
48 blue for 6 ( {i,j,k,ie,je,ke} octonion ) components of 8-dim K-K spacetime;  
24 = 8+8+8 orange for a D4* producing the Standard Model gauge bosons.  
 
The 48 red plus 8 orange give a red 48+8 = 56-dim Freudenthal algebra Fr(3,O).  
The 48 green plus 8 orange give a green 48+8 = 56-dim Fr(3,O).  
The 48 blue plus 8 orange give a blue 48+8 = 56-dim Fr(3,O). 
 
E6 is the automorphism group of each of the three 56-dim Fr(3,O)  
and the three 56-dim Fr(3,O) are related by Triality.  
 



The 168 = 56+56+56 vertices of the three Fr(3,O) Freudenthal algebras are   

 
 
 



The E6 itself corresponds to my E6 Bosonic Strings-as-World-Lines physics model  
with fermionic structure coming from orbifolding-see CERN CDS EXT-2004-031 
 
If you regard the orange 24 vertices, not as root vectors of second D4, but  
as the 8+8+8 = 8v vectors + 8s+ +half-spinors + 8s- –half-spinors of the D4 in E6, 
then the 8v and 8s+ and 8 s- are related by triality.  
Since the 48 blue and 48 red and 48 green are also related to vector spacetime,  
+half-spinor fermion particles, and –half-spinor fermion antiparticles,  
they can be considered as 48v and 48s+ and 48s- which are also related by triality.  
Combining the 8v and 8s+ and 8s- with the 48v and 48s+ and 48s-  
gives 56v and 56s+ and 56s- which are related by triality,  
so that  
the 168 = 56v + 56s+ + 56s-  
where  
the three 56 are related by the triality of the D4 in E6  
and  
each 56 corresponds to a Freudenthal algebra Fr(3,O)  
of which E6 is the automorphism group.  
 
The 56-dimensional Freudenthal algebra Fr(3,O) is 2x2 Zorn-type vector-matrices 

a    X 
 

Y    b 
where a and b are real numbers and X and Y are elements of the 27-dimensional 
Jordan Algebra J(3,O) of 3x3 Hermitian Octonionic matrices  

 
d     S+    V  

 
S+*   e     S- 

 
V*    S-*   f  

  

where d, e, and f are real numbers; S+, V, and S- are Octonions;  
and * denotes conjugation. 
 



Fr(3,O) includes a complexification of J(3,O), so that each Half-Spinor Fermion 
Representation Space has 8 Complex Dimensions and a corresponding Bounded 
Complex Domain with 8-real-dimensional Shilov Boundary S7 x RP1 ,  
as does the Vector SpaceTime representation space.  
 
Introduction of a preferred Quaternionic structure at low energies gives the Vector 
SpaceTime an M4xCP2 8-dim Kaluza-Klein structure and a Higgs mechanism by 
the work of Meinhard Mayer, and produces the second and third generations of 
Fermion Particles and AntiParticles.  
  
Each of the triality-related 56v and 56s+ and 56s- Freudenthal Fr(3,O) algebras has 
the structure of a 2x2 Zorn matrix as describned by Boris Rosenfeld in his book 
“Geometry of Lie Groups” (Kluwer 1997) (see particularly pages 56ff and 91ff):  
 
                  1 8 8 
   1             * 1 8 
                  * * 1 
 
 
1 8 8                  
* 1 8              1   
* * 1                  

 
The physical interpretation with respect to the E6 in E8 root vector decomposition 
is similar for all three of the triality-related 56v and 56s+ and 56s- Freudenthal 
Fr(3,O) algebras,  
so the following description of physical interpretation will be in terms of one of 
them, the 56s+ red vertices corresponding to 48 of the 64 = 8x8 components in 8 
dimensions of the 8 fundamental first-generation fermion particles.  
 
The descriptions of the 56v blue root vectors corresponding to 48 of the 64 = 8x8 
components in 8 dimensions of the 8 Dirac gammas and  
the 56s- green vertices corresponding to 48 of the 64= 8x8  components in  
8 dimensions of the 8 fundamental first-generation fermion antiparticles  
are, as indicated by triality, similar.  
 
In the Zorn matrix for the 56s+ red vertices corresponding to 48 of the 64 = 8x8 
components in 8 dimensions of the 8 fundamental first-generation fermion parti-
cles,  
the 6 entries labeled 8 are 6 octonions, corresponding to 6x8 = 48 root vectors,  



representing the { i, j, k, ie, je, ke } components of each of the 8 fermion particles.  
 
When combined with the 2x8 = 16 root vectors inside E6 representing  
the { 1, e } components of each of the 8 fermion particles  
the result is  
6x8 + 2x8 = 48 + 16 = 64 = 8x8 root vectors representing  
all 8 { 1, i, j, k, ie, je, ke, e } components, in 8 dimensions,  
of each of all 8 fundamental first-generation fermion particles,  
which  
correspond to 64 of the 128 D8 half-spinor root vectors of the 240 of E8.  
As to the remaining Zorn matrix  real-number entries labeled 1, corresponding to 8 
of  
the 24 = 8+8+8 orange vertices outside the E6 part of E8 
 
                  1     
   1                1   
                         1 
 
 
1                      
   1                1   
      1                  
 
the two sets of 3 diagonal real numbers correspond to 3-vectors.  
 
Gunaydin and Gursey, in J. Math.Phys. 14 (1973) 1651-1667, said:  
 
“… the Zorn’s vector matrices …[of]... scalars … and 3-vectors …[are a]…  
realization of the split octonion algebra …  
 
… the split octonion algebra contains divisors of zero and hence is not a division 
algebra …  
We can represent the action of SO(8) on the split octonion basis [s]  
… [s] = [ u u* ]  … u = [ u_1 , u_2 , u_3 , u_0 ] … 
…[and]… we will construct the LSO(8) matrices that are in local triality with each 
other … given an element T^L in LSO(8) action on the octonions there exist 
unique T^R and T^P in LSO(8) such that …  
(T^L x) y + x (T^R y) = T^P (xy)  for all x,y in O  
… Since the group SO(8) is the “Lie multiplication group” of octonions (i.e., that 
every action of SO(8) on O can be represented by octonion multiplication) … 



Lie multiplication algebra of the octonions is defined as the Lie algebra with 
the elements: LMO = Der(O) (+) L_O_0 (+) R_O_0   
where L_O_0 and R_O_0 correspond to multiplication from the left and the 
right by traceless (or imaginary) octonion units … the derivation (Lie) algebra 
of octonions is isomorphic to the Lie algebra of G2 … the automorphism 
group of …[ the octonions]…  

 
… one can reformulate the … principle of global triality … as follows:  
 
Given d^1 in SO(8) and d^2, d^3 in SO(8)  
(d^1 x) (d^2 y) = (d^3 (xy)*)*    
where …[ * ]… denotes octonion conjugation …  
we have cyclic symmetry between d^1, d^2 and d^3 …  
Since given d^1, d^2, and d^3 are determioned uniquely up to a sign, the subgroup 
of SO(8) x SO(8) x SO(8)  consisting of elements which are in triality will form a 
twofold covering group of SO(8), i.e., it will be isomorphic to Spin(8). …”.  
 
 
Physically,  
the Zorn matrices of the three Fr(3,O) Freudenthal 56v, 56s+, and 56s- algebras  
correspond to the 8+8+8 = 24 orange vertices  

 
and they produce three split octonions  
and three elements T^L, T^ R, and T^P of LSO(8) related by triality,  
so that  
taken together they produce a Spin(8)   
whose D4 Lie algebra is a second D4 in the 168 of the E6 in E8 root vector  
decomposition 240 = 72 + 168.  
 



Therefore,  
the physics of the E6 in E8 decomposition 240 = 72 + 168  
is equivalent  
to the physics of the E8 Physics model decomposition 240 = 112 + 128 
They both have effectively:  
 
two (bright and orange/dark yellow vertices) 24-vertex D4 root vectors,  
whose 4+4 = 8 Cartan subalgebra dimensions correspond  
to the 8 E8 Cartan subalgebra dimensions and  
to the 6 E6 plus 2 G2 Cartan subalgebra dimensions, with the G2 being the  
automorphism group of the split octonions formed by the Zorn matrices 
 
64 = 8x8 components (blue vertices) in 8 dimensions of 8 Dirac gammas 
 
64 = 8x8 components (red vertices) in 8 dimensions of 8 fundamental  
first-generation fermion particles  
 
64 = 8x8 components (green vertices) in 8 dimensions of 8 fundamental  
first-generation fermion antiparticles.  
 
 
The E6 in E8 decomposition 240 = 72 + 168 gives insight into the physical inter-
pretation of the two D4 (dark yellow and bright yellow vertices): 
 

 



 
the 24 bright yellow D4 vertices share the 72 E6 vertices with { 1, e } components 
of the fermions and Dirac gammas and those components (through the physical 
spacetime being the Shilov boundary related to complex geometry related to the 
complex number interpretation of { 1, e }) naturally correspond to Gravity and the 
geometry of the mass-producing Higgs mechanism;  

 
 
the 24 orange D4 vertices share the 168 vertices outside E6 with the  
{ i, j, k, ie, je, ke } components of the fermions and Dirac gammas,  



and those components correspond in the octonion identification of fundamental 
fermions to the red, blue, green up quarks and red, blue, green down quarks and so 
to the color SU(3) of the Standard Model, so it is natural for the D4 of the 24 bright 
yellow vertices to correspond to the gauge groups of the Standard Model. Further, 
the 24 orange D4 vertices are in the 168 = 56v + 56s+ + 56s- which contain the 
three Zorn matrices of split octonions, and, as Gunaydin and Gursey said in J. 
Math.Phys. 14 (1973) 1651-1667, 
 “… Under the SU(3) subgroup of split G2 leaving u_0 and u_0* invariant, the 
three split octonions (u_1, u_2, u_3) transform like a unitary triplet (quarks) …”, 
so that it is natural for the D4 of the 24 orange vertices to correspond to the  
Standard Model including its color SU(3).  



The relationship between E8 root vector decompositions and coordinate dimension 
 
8-dim coordinates give a natural E8 Physics model 240 = 112 + 128  
9-dim coordinates give a natural E6 in E8 240 = 72+ 168  
10-dim coordinates give a natural E8 = H4 + H4 240 = 120 + 120 
 
seems similar what happens for the 120 vertices of the 600-cell  
 
4-dim coordinates give a natural 120 = 24 + 96  
5-dim coordinates give a natural 120 = 20 + 40 + 60 = 60 + 60 
 
Since H4 is the symmetry group of the 600-cell and the 120 vertices of the 600-cell 
are half of the 240 E8 root vectors, such a similarity may give further insight into 
the structure of E8.  
The 600-cell structures are described by H. S. M. Coxeter, in  his paper  
"Regular and Semi-Regular Polytopes II" (Math. Zeit. 188 (1985) 555-591,  
reprinted in "Kaleidoscopes: Selected Writings of H. S. M. Coxeter" (Wiley 1995)) 
where he uses 4-dim Golden ratio t coordinates (his x-coordinates) to describe the 
120 vertices as the permutations of 
 
(t, t, t, t^(-2))    with even number of minus signs - there are 4x16/2 = 32 of these 
 
(t^2, t^(-1),  t^(-1),  t^(-1))  with even number of minus signs - there are 4x16/2 = 
32 of these 
 
(sqrt(5), 1, 1, 1)  with an odd number of minus signs - there are 4x16/2 = 32 of 
these 
and 
(+/-2, +/-2, 0, 0) there are 24 of these 
 
so that the natural decompositon is 120 = 32+32+32+24 = 96 + 24 
which corresponds to the 96 edges plus 24 vertices of a 24-cell. 
 
 
Then to transform to 5-dim coordinates (his u-coordinates) he starts  
 
 
 
 
 



 
with x-coordinates and adds fifth coordinate zero (x_1, x_2, x_3, x_4, 0) and 
makes the transformation 
 
2u_1 = - x_1 + t^2 x_2 + t^(-2) x_3 
2u_2 = t^(-2) x_1 - x_2 + t^2 x_3 
2u_3 = t^2 x_1 + t^(-2) x_2 - x_3 
2u_4 = - x_1 - x_2 - x_3 + sqrt(5) x_4 
2u_5 = - x_1 -x_2 - x_3 - sqrt(5) x_4) 
 
In terms of the u-coordinates, Coxeter gets a natural 120 = 20 + 40 + 60 = 60 + 60 
decomposition, saying:  
“… the 120 vertices … are the permutations of  
 
( sqrt(5), 0, 0, 0, -sqrt(5) )        [ 20 of these ]… 
 
( t^2, t^(-2), -1, -1, -1 )            [ 20 of these ]… 
( 1, 1, 1, -t^(-2), -t^2 )             [ 20 of these ]… 
 
( 2, t^(-1), t^(-1), -t, -t )            [ 30 of these ]… 
( t, t, -t^(-1), -t^(-1), -2 )           [ 30 of these ]…”.  
 
 
 
 
More insight into these structures can be gained by  
considering what Conway and Sloane, in Chapter 8 of their book  
"Sphere Packings, Lattices and Groups”  (Springer, 3rd ed 1999), said: 
"... The icosian group is a multiplicative group of order 120 consisting of the qua-
ternions … where ( a, b, c, d ) means a + bi + cj + dk … 
 
(1/2)( +/-2, 0, 0, 0 ) 
 
(1/2)( +/-1, +/-1, +/-1, +/-1 ) 
 
(1/2)( 0, +/-1, +/-s, +/-t ) 
 
 ... all even permutations of the coordinates are permitted ... 
 
s = (1/2)(1 - sqrt(5) )  ,   t = (1/2)(1 + sqrt(5) ) 



 
... The 240 minimal vectors  of ... E8 ... consist of the elements q and s q where q is 
any element of the icosian group …  
 

[ The three sets of icosians have 8, 16, and 96 elements, 
and the first two sets form the 8+16 = 24 vertices of a 24-cell 
and the third set forms the 96 Golden Ratio points on the 96 edges of that 24-
cell,  
corresponding to the 4-dim decomposition of the 120 vertices of the 600-cell 
as described above. ] 

 
… We use the particular names  
w = (1/2)( -1, 1, 1, 1 )  
i_H = (1/2)( 0, 1, s, t )  
There is a homomorphism from this [icosian] group to the Alternating group A5 on 
five letters {G,H,I,J,K} defined by  
i = (1/2)( 0, 2, 0, 0 ) -> (H,I)(J,K) 
j = (1/2)( 0, 0, 2, 0 ) -> (H,J)(K,I) 
k = (1/2)( 0, 0, 0, 2 ) -> (H,K)(I,J) 
w = (1/2)( -1, 1, 1, 1 ) -> (I,J,K) 
i_H = (1/2)( 0, 1, s, t ) -> (G,I)(J,K) 
in which the kernel is {+/-1}. Table 8.1 below gives much more information about 
this homomorphism. Abstractly the [120-element] icosian group is the perfect dou-
ble cover 2.A5 of [60-element] A5, and is sometimes called the binary icosahedral 
group.  
The icosian ring I is the set of all finite sums q_1 + …  q_n where each q_i is in the 
icosian group. Elements of the icosian ring are … called icosians.  
The typical icosian q has the form q = a + bi + cj + dk where the coordinates  
a,b,c,d belong to the golden field Q(t) and so have the form x + y sqrt(5) where x,y 
are in Q [the rational numbers].  
The  conjugate icosian … is qbar = a - bi - cj - dk  
and q qbar = a^2 + b^2 + c^2 + d^2  
Two vectors … v = ( q_1, q2, … ) … and w = ( r_1, r_2, … ) have a quaternionic 
inner product  
(v,w) = q_1 r_1bar + q_2 r_2bar + …  
We shall use two different norms for such vectors, the quaternionic norm  
QN(v) = (v,v)  
which is a number of the form a + b sqrt(5) with a,b in Q  
and the Euclidean norm  
EN(v) = a + b 



The icosians of quaternionic norm 1 are the elements of the icosian group.  
With respect to the quaternionic norm the icosians belong to a four-dimensional 
space over Q(t);  
with the Euclidean norm they lie in an eight-dimensional space.  
In fact under the Euclidean norm the icosian ring I is isomorphic to an E8 lattice in 
this space. …  
Table 8.1 has 60 entries, one for each pair of elements +/-q of the icosian group. …  
 

 
 
 
 
 



 
 
[some pen and ink modifications were made by me in accord with errata statements 
in the book by Conway and Sloane]…  
 
The typical entry in this table: wbar^I = w_IG -> (HJK) … should be read as  
follows. The top line gives name(s) for q (in this case  
Wbar^i = w_IG = (1/2)( -1 - i + j + k ))  
and indicates the corresponding even permutation of {G,H,I,J,K}.  
 
The four quaternionic coordinates of 2q appear in the first column,  
followed by two columns giving the E8 vectors representing 2q and 2 s q  
 
As usual, - stands for -1 and + for +1.  
 
 
 
 
 



The formulae …  
 
w^i = i^(-1) w i = j w = w k = wbar + i = (1/2)( -1 + i  - j - k ) 
 
w^j = j^(-1) w j = k w = w i = wbar + j = (1/2)( -1 - i  + j - k ) 
 
w^k = k^(-1) w k = i w = w j = wbar + k = (1/2)( -1 - i - j + k ) 
 
wbar^i = i^(-1) wbar i = - k wbar = - wbar j =  w - i = (1/2)( -1 - i + j + k ) 
 
wbar^j = j^(-1) wbar j = - i wbar = - wbar k = w - j  = (1/2)( -1 + i - j + k ) 
 
wbar^k = k^(-1) wbar k = - j wbar = - wbar i = w - k = (1/2)( -1 + i + j - k ) 
 
… are helpful for manipulating these quaternions.  
The naming system for q = (1/2)( a, b, c, d ) is as follows.  
The letters i,j,k indicate that a = 0 
w indicates a = -1 …[and]… s indicates a = -s ...[and]… t indicates a = -t  
and the subscripts indicate the signs of a,b,c,d:  
signs              subscript  
0(+00)                G 
-+++                  GH 
----                     HG 
-+--                    GI 
--++                    IG 
0+++                   H 
0+--                     I 
-0++                   HI 
-0--                     IH 
-0+-                    JK 
-0-+                    KJ 
…                       … 
For example w_XY corresponds to the permutation (Z,T,U) where X,Y,Z,T,U  
is an even permutation of G,H,I,J,K. The triple { i_X, j_X, k_X }where  
X is any of G,H,I,J,K forms a system of unit quaternions  
( with i_x^2 = -1, i_X j_X = k_X , etc ).  
The 240 minimal vectors of this version of E8 have Euclidean norm 1, and quater-
nionic norm either 1 or s^2. They consist of the elements q and s q , where q is any 

element of the icosian group. …”.  
 



 
The 5-fold symmetry of the 120 Icosians and the 240 E8 Root Vectors that are 
formed by two sets of H4 Root Vectors (600-cell vertices), one set being the other 
dilated by the Golden Ratio,  
is seen in this Decagon Projection of Bathsheba Grossman’s E8 Glass model:  
 

 
 
I added the red Pentagram that shows the Golden Ratio Dilated set of 120 vertices 
as  being 10+30+10+60 outside the inner pentagon plus 10 at the center  
and the Undilated set of 120 vertices  
as being 10+30+10+60 inside the inner pentagon plus another 10 at the center.  
 
 
 
 
 
 



 
More detail can be seen by looking at each set of 120 Icosian vertices by itself as 
the set of vertices of a 600-cell, and using these 600-cell images constructed by a 
java applet by Michael Gibbs:  
 
a color stereo view  

 
 
and a larger black-and-white mono view 

 
 
The mathematical structure is related to a talk given in early 2008 at the University 
of California Riverside by Bertram Kostant. In his notes of the talk, John Baez 
said: “…The Cartan subalgebra … h … for the Lie algebra e8 … is 8-dimensional, 
and there are 240 roots, so the dimension of e8 is 248 … the 248-dimensional Lie  



algebra e8 is a direct sum of 31 8-dimensional Cartan algebras. …  
There's … a copy of (Z/5)^3 in E8. If we think of this as a 3-dimensional vector 
space containing "lines" (1-dimensional subspaces), then it contains 

1 + 5 + 5^2 = 31 
lines. The centralizer in E8 of any such line is  

SU(5) × SU(5) 
This group is 48-dimensional. It has a 248-dimensional representation coming 
from the adjoint action on e8. This is the direct sum of  
the 48-dimensional subrepresentation coming from su(5) (+) su(5) in e8  
and a representation of dimension 248 - 48 = 200 …”.  
 
From the point of view of my E8 Physics model, the 200 breaks down into two 
copies of 100, and each 100 breaks down into 12 + 24+32+32,  
and the 40 Root Vector Vertices assigned by John Baez to two copies of SU(5) are 
seen as the 40 Root Vector Vertices of 45-dim D5: 

 
8+8+8 = 24 for a 4-dim 24-cell ( the Root Vectors of a D4 in D5 ) 
8 for a 4-dim HyperOctahedron above (in a 5 th dim) the 24-cell  
8 for a 4-dim HyperOctahedron below (in 5 th dim) the 24-cell 
for 8+8+8 + 8 + 8 = 5x8 = 40 Root Vector Vertices for D5.  
 
D5 is a Lie subalgebra of the E6 Lie subalgebra of the E8 Lie algebra,  
with 24 of the 40 representing the Root Vectors of a D4 containing a  
D3 Conformal Group Lie subalgebra for MacDowell-Mansouri Gravity  
and the 40-24 = 16 representing a Complex 8-dim Kaluza-Klein Spacetime  
whose 8-Real-dim Shilov Boundary is  
a Kaluza-Klein Physical Spacetime plus Internal Symmetry Space.  
 
The 24-12 = 12 Root Vectors of  D4 not in the D3 Conformal Group  
represent the 12 generators of S(U(3)xU(2)) as to which John Baez said in his 
notes on Bertram Kostant’s U. C. Riverside 2008 lecture:  
“…The gauge group of the Standard model is usually said to be 
SU(3)xSU(2)xU(1), but this group has a Z/6 subgroup that acts trivially on all 
known particles. The quotient (SU(3)xSU(2)xU(1))/(Z/6) is isomorphic to 



S(U(3)xU(2)) - that is, the subgroup of SU(5) consisting of block diagonal matrices 
with a 3x3 block and a 2x2 block.  
So … S(U(3)xU(2)) …  
could be called the "true" gauge group of the Standard Model. …”.  
 
Color-code the Decagon Projection vertices by:   
Orange/Yellow for 24+24 = 48 for the two copies of D4 in D8 in E8,  
each D4 giving Gauge Bosons for Gravity and the Standard Model,  
and the Yellow D4 being inside D5 which has 24+16 = 40 Root Vectors;     
Blue for 16 for Complex-8-dim-Spacetime of D5;  
Blue for 6x8 = 48 for 8-dim Spacetime components with respect to the 3 colors and 
3 anticolors of the SU(3) Color Force, which, combined with the two Complex 
components of the 16 Blue inside D5, give all 8 Octonionic components of 8-dim 
Spacetime;  
Red for 8x8 = 64 for the 8 Octonionic components of the 8 First-Generation  
Fundamental Fermion Particles;  
Green for 8x8 = 64 for the 8 Octonionic components of the 8 First-Generation  
Fundamental Fermion AntiParticles.  
 
Then, the 48 + 200 breakdown 248-dim E8 described above by John Baez  
gives a 40 + 200 breakdown of the 240 Root Vector Vertices of E8,  
which in turn can be broken down into  
an inner set of  20 + 100  = 120 = 10+(2+8) + 12 + 24+32+32  
(the (2+8) being a Central 10 at the zero-radius center of the Decagon Projection,  
the 10 and 2 and 12 being the 24 of a D4,  
the 8 and 24 being 32 of 64 Octonionic components of 8 Spacetime Dimensions,  
a 32 being 32 of 64 Octonionic components of 8 Fermion Particles,  
the other 32 being 32 of 64 Octonionic components of 8 Fermion Particles )  
and  
an outer set of 20 + 100 = 120 = 10+(2+8) + 12 + 24+32+32  
(the (2+8) being a Central 10 at the zero-radius center of the Decagon Projection,  
the 10 and 2 and 12 being the 24 of a D4,  
the 8 and 24 being 32 of 64 Octonionic components of 8 Spacetime Dimensions,  
a 32 being 32 of 64 Octonionic components of 8 Fermion Particles,  
the other 32 being 32 of 64 Octonionic components of 8 Fermion Particles )  
with  
the Outer 120 vertices being the Inner 120 dilated by the Golden Ratio, 
and the mapping between the Inner 120 and the Outer 120 corresponding to  
the {-1,+1} of the Electroweak U(2) Charges.  



 
 

The Inner 120 and Outer 120 look like  
 

 and  
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A physically realistic Lattice Bosonic String Theory with Strings = World-

Lines and Monster Group Symmetry
containing gravity and the Standard Model

can be constructed consistently with the E8 physics model
248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8

= (28 + 28 + 64) + (64 + 64)
 
Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says:
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-dimensional Poincare
invariance ... It is possible to have a consistent theory ...[with]... the dilaton ... the
[string-]graviton ...[and]... the tachyon ...[whose]... negative mass-squared means that the no-
string 'vacuum' is actually unstable ... ".
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with Spin(2,4) =
SU(2,2) symmetry that produces M4 Physical Spacetime.
The string-graviton of E8 Physics is a spin-2  interaction among strings.
If Strings = World Lines and World Lines are past and future histories of particles,
then string-graviton interactions determine a Cramer Transaction Quantum Theory
discussed in quantum-ph/0408109. Roger Penrose in "Road to Reality" (Knopf 2004) says: "...
quantum mechanics ... alternates between ... unitary evolution U ... and state reduction R ...
quantum state reduction ... is ... objective ... OR ...
it is always a gravitational phenomenon ... [A] conscious event ... would be ... orchestrated OR ... of
... large-scale quantum coherence ... of ... microtubules ...".
String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction.
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets.
The tachyon produces the instability of a truly empty vacuum state with no strings.
It is natural, because if our Universe were ever to be in a state with no strings,
then tachyons would create strings = World Lines thus filling our Universe with the particles and
World-Lines = strings that we see. Something like this is necessary for particle creation in the
Inflationary Era of non-unitary Octonionic processes.
Our construction of a 26D String Theory consistent with E8 Physics uses a structure that is not
well-known, so I will mention it here before we start:
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There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary octionions
denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both D8 adjoint and half-spinor
parts of E8 and with 240 first-shell vertices. An 8th E8 lattice 1E8 with 240 first-shell vertices
related to the D8 adjoint part of E8 is related to the 7 octonion imaginary lattices (viXra
1301.0150v2) .
It can act as an effectively independent lattice as part of the basis subsets
{1E8,EE8} or {1E8,iE8,jE8,kE8}.
With that in mind, here is the construction:

 

Step 1:

Consider the 26 Dimensions of Bosonic String Theory as the 26-dimensional traceless part J3(O)o

 a        O+      Ov   
 
 O+*      b       O-   
 
 Ov*      O-*   -a-b
(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b are real
numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

 

Step 2:

Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace spanned by
{i,j,k} in the 8-dimenisonal Octonionic Ov space.

 

Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the Octonionic Ov
space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars corresponding to the 4 covariant
components of a Higgs scalar.

Add this subspace to D3, to get D7.
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Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space by the
discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} corresponding to past and
future time. This discretizes time steps and gets rid of the world-brane scalar corresponding to the
subspace spanned by {1} in Ov. It also gives our brane a 2-level timelike structure, so that its past
can connect to the future of a preceding brane and its future can connect to the past of a succeeding
brane.

Add this subspace to D7, to get D8.

D8, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have corresponding
world-brane scalars:

•           8 world-brane scalars for Octonionic O+ space;
•           8 world-brane scalars for Octonionic O- space;
•           1 world-brane scalars for real a space; and
•           1 dimension, for real b space, in which the D8 branes containing spacelike D3s are stacked in

timelike order.
 

Step 5:

To get rid of the world-brane scalars corresponding to the Octonionic O+ space, orbifold it by the
16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to
reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

•           Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion
particles {neutrino, red up quark, green up quark, blue up quark, electron, red down quark,
green down quark, blue down quark} located on the past D7 layer of D8.

•           Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental
fermion particles {neutrino, red up quark, green up quark, blue up quark, electron, red down
quark, green down quark, blue down quark} located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion particles = 8x8 = 64 correspond to
the 64 of the 128-dim half-spinor D8 part of E8.

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:
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•           8 world-brane scalars for Octonionic O- space;
•           1 world-brane scalars for real a space; and
•           1 dimension, for real b space, in which the D8 branes containing spacelike D3s are stacked in

timelike order.
 

Step 6:

To get rid of the world-brane scalars corresponding to the Octonionic O- space, orbifold it by the
16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to
reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

•           Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion
anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark,
positron, red down anti-quark, green down anti-quark, blue down anti-quark} located on the
past D7 layer of D8.

•           Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental
fermion anti-particles {anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark, positron, red down anti-quark, green down anti-quark, blue down anti-quark} located
on the future D7 layer of D8.

The 8 components of the 8 fundamental first-generation fermion anti-particles = 8x8 = 64
correspond to the 64 of the 128-dim half-spinor D8 part of E8.

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

•           1 world-brane scalars for real a space; and
•           1 dimension, for real b space, in which the D8 branes containing spacelike D3s are stacked in

timelike order.
 

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum Potential acting
on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual particles and
loops.
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Step 8:

Fundamentally, physics is described on HyperDiamond Lattice structures.

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary octionions.
denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both D8 adjoint and half-spinor
parts of E8 and with 240 first-shell vertices.

An 8th 8-dim lattice 1E8 with 240 first-shell vertices related to the E8 adjoint part of E8 is related
to the 7 octonion imaginary lattices.

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8
brane is a superposition/intersection/coincidence of the eight E8 lattices.
( see viXra 1301.0150v2 )

 

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the adjoint of a
U(r) gauge group ...", make the following assignments:

•           a gauge boson emanating from D8 from its 1E8 and EE8 lattices is a U(2) ElectroWeak boson
thus accounting for the photon and W+, W- and Z0 bosons.

•           a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is a U(3) Color Gluon
boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces correspond to 12 of the
28 dimensions of 28-dim Spin(8) that corresponds to the 28 of the 120-dim adjoint D8 part of E8.

•           a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is a U(2,2) boson
for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri gravity plus conformal
structures consistent with the Higgs mechanism and with observed  Dark Energy, Dark
Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) that corresponds to the 28 of the 120-dim
adjoint D8 part of E8.

 

Step 10:

Since Polchinski says "... there will also be r^2 massless scalars from the components normal to the
D-brane. ... the collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are
now enlarged to nxn matrices. This 'noncummutative geometry' ...[may be]... an important hint
about the nature of spacetime. ...", make the following assignment:
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The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 brane in the stack
are needed to connect the eight E8 lattices of the D8 brane to the eight E8 lattices of the next D8
brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8.

We have now accounted for all the scalars

and

have shown that the model has the physics content of the realistic E8 Physics model

with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64)

and AQFT structure based on Cl(16) with real Clifford Algebra periodicity and generalized
Hyperfinite II1 von Neumann factor algebra.

 

A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov subspace
 modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an orthonomal basis { 1=ioo ,
i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
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... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 
The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting"
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements that Robert A. Wilson denotes by
{1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 

Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320
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( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 
A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle (there is one for for
each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry Space. Since CP2 =
SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... domain J ... derived
from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the (7choose2) = 21 possible
transpositions fall into 7 sets of 3, each set having the same effect. In each of the seven domains, one of the
... seven i's ... plays a special role, viz., that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates {1,i,j,k,e,ie,je,ke}, is
shown below with physical interpretation color-coded as  

8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components
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112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 

 
 
 
 

The full 26-dimensional Lattice Bosonic String Theory can be regarded
as an infinite-dimensional Affinization of the Theory of a Single Cell.
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James Lepowsky said in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry group (of order
about 10^54) of a remarkable new commutative but very, very highly nonassociative,
seemingly ad-hoc, algebra B of dimension 196,883. The "structure constants" of the Griess
algebra B were "forced" by expected properties of the conjectured-to-exist Monster. It was proved
by J. Tits that M is actually the full symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e., representation of
M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that

... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...) ( dim V_n ) q^n
where

J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably normalized
generator of the field of SL(2, Z)-modular invariant functions on the upper half-plane, with q = exp(
2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the generating function

... the graded trace of the action of g on the graded space V ... = ... SUM(n=-1,0,1,2,3,...) ( tr g |
V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a subgroup
having a fundamental "genus-zero property," so that its associated field of modular-invariant
functions has a single generator (a Hauptmodul) ... (... the graded dimension is of course the graded
trace of the identity element g = 1.) The Conway-Norton conjecture subsumed a remarkable
coincidence that had been noticed earlier - that the 15 primes giving rise to the genus-zero
property ... are precisely the primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-dimensional Z-
graded M-module V whose graded dimension is J(q) ... was ( constructively ) proved .... The graded
traces of some, but not all, of the elements of the Monster - the elements of an important subgroup
of M, namely, a certain involution centralizer involving the largest Conway sporadic group Co1 -
were consequences of the construction, and these graded traces were indeed (suitably) modular
functions ... We called this V "the moonshine module V[flat]" ...

The construction ... needed ... a natural infinite-dimensional "affinization" of the Griess
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algebra B acting on V[flat]

This "affinization," which was part of the new algebra of vertex operators, is analogous to,
but more subtle than, the notion of affine Lie algebra .... More precisely, the vertex operators
were needed for a "commutative affinization" of a certain natural 196884-dimensional enlargement
B' of B, with an identity element (rather than a "zero" element) adjoined to B. This enlargement B'
naturally incorporated the Virasoro algebra - the central extension of the Lie algebra of formal
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M from the finite-
dimensional space B to the infinite-dimensional structure V[flat], including its algebra of vertex
operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit "algebra of vertex
operators" based on an infinite-dimensional Z-graded structure whose graded dimension is the
modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us, although we did not
start by using his construction; rather, we recovered it, as a finite-dimensional "slice" of a new
infinite-dimensional construction using vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded in a natural new
infinite-dimensional space on which a certain algebra of vertex operators acts ... At the same time,
the Monster, a finite group, took on a new appearance by now being understood in terms of a
natural infinite-dimensional structure. ... the largest sporadic finite simple group, the Monster, was
"really" infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the natural
modification of the Griess algebra, with an identity element adjoined, coming from a "forced" copy
the Virasoro algebra, became simply the conformal-weight-two subspace of an algebra of vertex
operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not uniquely determined
by number-theoretic principles, is not traditional in number theory. It turned out that the vanishing
of the constant term ... was canonically "forced" by the requirement that the Monster should act
naturally on V[flat] and on an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a certain strong sense
to the absence of vectors in the Leech lattice of square-length two; the Leech lattice is a
distinguished rank-24 even unimodular (self-dual) lattice with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of square-length-
two elements of the Leech lattice are in turn analogous to the absence of code-words of weight 4 in
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the Golay error-correcting code, a distinguished self-dual binary linear code on a 24-element set,
with the lengths of all code-words divisible by 4. In fact, the Golay code was used in the original
construction of the Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the automorphism groups of
both the Golay code and the Leech lattice are (essentially) sporadic finite simple groups; the
automorphism group of the Golay code is the Mathieu group M24 and the automorphism group of
the Leech lattice is a double cover of the Conway group Co1 mentioned above, and both of these
sporadic groups were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties mentioned above ... and
the Leech lattice is unique subject to its distinguishing properties mentioned above ... Is V[flat]
unique? If so, unique subject to what? ... this uniqueness is an unsolved problem ...

V[flat] came to be viewed in retrospect by string theorists as an inherently string-theoretic structure:
the "chiral algebra" underlying the Z2-orbifold conformal field theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of 24-
dimensional Euclidean space modulo the Leech lattice, and then one takes the quotient of this
manifold by the "negation" involution x -> -x, giving rise to an orbit space called an
"orbifold"&emdash;a manifold with, in this case, a "conical" singularity. Then one takes the
"conformal field theory" (presuming that it exists mathematically) based on this orbifold, and from
this one forms a "string theory" in two-dimensional space-time by compactifying a 26-dimensional
"bosonic string" on this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras, also called
Borcherds algebras, together with certain ideas from string theory, including the "physical space" of
a bosonic string along with the "no-ghost theorem" ... to prove the remaining Conway-Norton
conjectures for the structure V[flat] ... What had remained to prove was ... that ... the conjugacy
classes outside the involution centralizer - were indeed the desired Hauptmoduls ... He
accomplished this by constructing a copy of his "Monster Lie algebra" from the "physical space"
associated with V[flat] enlarged to a central-charge-26 vertex algebra closely related to the 26-
dimensional bosonic-string structure mentioned above. He transported the known action of the
Monster from V[flat] to this copy of the Monster Lie algebra, and ... he proved certain recursion
formulas ... ... he succeeded in concluding that all the graded traces for V[flat] must coincide with
the formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated properties ...

•           (1) V[flat], which is an irreducible module for itself ... , is its only irreducible module, up to
equivalence ... every module for the vertex operator algebra V [flat] is completely reducible
and is in particular a direct sum of copies of itself. Thus the vertex operator algebra V[flat]
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has no more representation theory than does a field! ( I mean a field in the sense of
mathematics, not physics. Given a field, every one of its modules - called vector spaces, of
course - is completely reducible and is a direct sum of copies of itself. )

•           (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q); while the constant
term of the classical modular function is essentially arbitrary, and is chosen to have certain
values for certain classical number-theoretic purposes, the constant term must be chosen to be
zero for the purposes of moonshine and the moonshine module vertex operator algebra.

•           (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24" is the "same 24"
so basic in number theory, modular function theory, etc. As mentioned above, this occurrence
of 24 is also natural from the point of view of string theory.

These three properties are actually "smallness" properties in the sense of conformal field theory and
string theory. These properties allow one to say that V[flat] essentially defines the smallest possible
nontrivial string theory ... ( These "smallness" properties essentially amount to: "no nontrivial
representation theory," "no nontrivial gauge group," i.e., "no continuous symmetry," and "no
nontrivial monodromy"; this last condition actually refers to both the first and third "smallness"
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these three
"smallness" properties (up to isomorphism). This conjecture ... remains unproved. It would be the
conformal-field-theoretic analogue of the uniqueness of the Leech lattice in sphere-packing theory
and of the uniqueness of the Golay code in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the program of
classification of (reasonable classes of) conformal field theories. M. Tuite has related this
conjecture to the genus-zero property in the formulation of monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the largest
sporadic finite simple group: The Monster is the automorphism group of the smallest nontrival
string theory that nature allows ... Bosonic 26-dimensional space-time ... "compactified" on 24
dimensions, using the orbifold construction V[flat] ... or more precisely, the automorphism group
of the vertex operator algebra with the canonical "smallness" properties. ...

This definition of the Monster in terms of "smallness" properties of a vertex operator algebra
provides a remarkable motivation for the definition of the precise notion of vertex (operator)
algebra. The discovery of string theory (as a mathematical, even if not necessarily physical)
structure sooner or later must lead naturally to the question of whether this "smallest" possible
nontrivial vertex operator algebra V . exists, and the question of what its symmetry group (which
turns out to be the largest sproradic finite simple group) is.

And on the other hand, the classification of the the finite simple groups - a mathematical problem
of the absolutely purest possible sort - leads naturally to the question of what natural structure the
largest sporadic group is the symmetry group of; the answer entails the development of string
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theory and vertex operator algebra theory (and involves modular function theory and monstrous
moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie algebra E8 is
"exceptional," though M is far more "exceptional" than E8 - helped lead to, and helps shape, the
very general theory of vertex operator algebras. (The exceptional nature of structures such as E8,
the Golay code and the Leech lattice in fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational numbers, in
such a way that the Monster preserves the real and in fact rational structure, and that the Monster
preserves a rational-valued positive-definite symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of algebraic quantum
field theory, specifically, in terms of local conformal nets of von Neumann algebras on the
circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional analogue" of the
notion of Lie algebra. But at the same time that it is the "one-complex-dimensional analogue" of
the notion of Lie algebra, the notion of vertex operator algebra is also the "one-complex-
dimensional analogue" of the notion of commutative associative algebra (which again is the
corresponding "one-real-dimensional" notion). ... This analogy with the notion of commutative
associative algebra comes from the "commutativity" and "associativity" properties of the vertex
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator algebra can be, and
is, the "one-complex-dimensional analogue" of BOTH the notion of Lie algebra AND the notion of
commutative associative algebra lies behind much of the richness of the whole theory, and of string
theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was qualitatively entirely
different from real analysis (because of the uniqueness of analytic continuation, etc., etc.), a whole
new point of view became possible. In vertex operator algebra theory and string theory, there is
again a fundamental passage from "real" to "complex," this time leading from the concepts of both
Lie algebra and commutative associative algebra to the concept of vertex operator algebra and to its
theory, and also leading from point particle theory to string theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-complex-
dimensional) "worldsheet" in space-time, a point particle of course sweeps out a one-real-
dimensional "world-line" in space-time, with time playing the role of the "one real dimension,"
and this "one real dimension" is related in spirit to the "one real dimension" of the classical operads
that I've briefly referred to - the classical operads "mediating" the notion of associative algebra and
also the notion of Lie algebra (and indeed, any "classical" algebraic notion), and in addition
"mediating" the classical notion of braided tensor category. The "sequence of operations performed
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one after the other" is related (not perfectly, but at least in spirit) to the ordering ("time-ordering")
of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also of its
representation theory (vertex tensor categories, etc.) is "mediated" by an (essentially) one-complex-
dimensional (analytic partial) operad (or more precisely, as we have mentioned, the infinite-
dimensional analytic structure built on this). When one needs to compose vertex operators, or more
generally, intertwining operators, after the formal variables are specialized to complex variables,
one must choose not merely a (time-)ordered sequencing of them, but instead, a suitable complex
number, or more generally, an analytic local coordinate as well, for each of the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection of how the
one-complex-dimensional operadic structure "mediates" the algebraic operations in vertex operator
algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically "time-ordered"; they are
instead controlled intrinsically by the one-complex-dimensional operadic structure. The "algebra"
becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional world-line, is
being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module categories. In
vertex operator algebra theory, "algebra" is more concerned with one-complex-dimensional
geometry than with one-real-dimensional time. ...".
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Physics and Consciousness
(based on e-mail discussions with Segrob Siul in 2006-2007)

The math about the way the Higgs forms when 8-dim spacetime is reduced to 4-dim spacetime can be found on my
web site at

http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#hmvev

The math proof was not done by me, but by Meinhard Mayer who used Proposition 11.4 of chapter II of the book
Foundations of Differential Geometry, vol. 1, John Wiley 1963, by Kobayashi and Nomizu.

My effort was to give Mayer's math proof a physical interpretation as part of my physics model. I think that Mayer is
now a professor emeritus of physics and math at U.C. Irvine.

The geometric volumes related to the physics groups that I use, along with some combinatoric rules, produce the force
strengths and constituent masses that are seen in physics. My two most recent papers about that can be found at

http://www.valdostamuseum.org/hamsmith/July2006Update.html#octuninflation

and

http://www.valdostamuseum.org/hamsmith/July2006Update.html#factorsphysics

As long as my physical representation of math objects are used consistently with the structure of the math objects,

that is all that is needed for physics model building. Conventional physicists often do the same thing. For example,
AFAIK nobody has given any "math proof" justifying the use of path integral quantization of the Standard Model
Lagrangian, but conventional physicists do use that all the time.

However, there is one part of my model where I am using a math conjecture that I have not proven, which is that a lot
of real 8-dim Clifford algebras when put together form a generalization of the Hyperfinite II1 von Neumann factor.
See

http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#cl1780vnHFII1

I would like to prove that conjecture, or see somebody else prove it, but I have not yet had the time to do it.

As to whether there are "... any new prediction behind your theory ...", the answer is yes. Recently I have put two
papers on my web site at

http://www.valdostamuseum.org/hamsmith/CDFSingleT.pdf

and

http://www.valdostamuseum.org/hamsmith/TriVacstab.pdf

They describe my model of the Tquark - Higgs - Triviality system, and they predict that the LHC will see three states
of the Higgs boson:

at about 146 GeV
at about 180 GeV
at about 239 GeV.

http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#hmvev
http://www.valdostamuseum.org/hamsmith/July2006Update.html#octuninflation
http://www.valdostamuseum.org/hamsmith/July2006Update.html#factorsphysics
http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#cl1780vnHFII1
http://www.valdostamuseum.org/hamsmith/CDFSingleT.pdf
http://www.valdostamuseum.org/hamsmith/TriVacstab.pdf
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Since the LHC should be able to see any Higgs state below about 250 GeV soon (within a couple of years or so) after
it begins to get results in 2008, my masses of three Higgs states are predictions that should be tested then. There have
been some very inconclusive results from Fermilab that encourage me, which I have discussed at

http://www.valdostamuseum.org/hamsmith/ZbbAfb.html

In my model you have (in the fundamental first generation) 8 fermion particles and 8 fermion antiparticles. In the
binomial expansion used in my 8-dim Clifford algebra you have

1 8 28 56 70 56 28 8 1

the 8 1-vectors correspond to the 8 +half-spinor fermion particles and also to the 8 -half-spinor fermion
antiparticles by Triality
the 28 gauge boson Spin(8) generators are bivectors which can be represented as fermion-antifermion pairs.

So, maybe only in the special dimensions of my model (8 reduced to 4 of spacetime) can you formulate bosons as
fermion-antifermion pairs.

As to how "... 8 of the [28] 2-grade bivectors [of the 8-dim real Clifford algebra] AFTER DIMENSIONAL
REDUCTION TO 4-D PHYSICAL SPACETIME corrspond to the 8 generators of color for SU(3) ? ...", the process is
set out in some detail on my web site at

http://www.valdostamuseum.org/hamsmith/Sets2Quarks4a.html#WEYLdimredGB

and from some other equivalent points of view at

http://www.valdostamuseum.org/hamsmith/KQphys.html

http://www.valdostamuseum.org/hamsmith/KQphys.html#GLdimred

Further, this text from e-mail messages I sent to Garrett Lisi back in September 2005 might be useful:

"...
There are several levels at which you can look at
the Spin(8) group associated with Cl(8).
(Here I am using Euclidean signature being sloppy for simplicity.)
...
The Lie algebra of Spin(8) is generated by the Weyl symmetries
of the root vector polytope of Spin(8), which is the 24-cell
in 4-dim Euclidean space.

So, you can describe Spin(8) in three ways:

As a Lie group.

As its Lie algebra.

As its root vector polytope.

What I agree cannot be done is to factor the Lie group Spin(8)
into the Cartesian product of Lie groups U(4) x SU(3) x SU(2) x U(1).
...
However, what I contend CAN be done,
is to do the decomposition at the level of the root vector polytope,
...
the way I decompose the 24-cell plus 4 Cartan dimensions for 28-dim Spin(8)
into
12-vertex cuboctahedron plus 4 Cartan dimensions for 16-dim U(4)
and
8-vertex cube for SU(3)
and
line with 4 vertices for U(2) = SU(2) x U(1)
is an unambiguous procedure ...
However,
it requires thinking of the Gauge Groups
not as Lie groups,
and not even as Lie algebras generating them,

http://www.valdostamuseum.org/hamsmith/ZbbAfb.html
http://www.valdostamuseum.org/hamsmith/Sets2Quarks4a.html#WEYLdimredGB
http://www.valdostamuseum.org/hamsmith/KQphys.html
http://www.valdostamuseum.org/hamsmith/KQphys.html#GLdimred
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but
as the root vector polytopes that generate the Lie algebras.

Such a way of thinking is clearly defined mathematically,
as in texts that describe how to construct Lie algebras from
the root vector polytopes. For example, see Chapter 21 (especially
section 21.3) of the book Representation Theory by Fulton and Harris
(Springer 1991) which does that using the Dynkin diagrams that are
associated with the root vector polytopes and therefore the Lie algebras.
...
However,
such a way of thinking is not common for mathematicians,
much less for physicists.
Even though it is not a common way of thinking, it does work,
in the sense of producing a realistic physics model,
and
it works much better than the more well-known way of avoiding
the Coleman-Mandula theorem by using Lie superalgebras instead
of Lie algebras.
...
In other words,
my work began in the early 1980s, and was motivated by supergravity.
I wanted to make a better and more radical departure from
Lie group/algebra than the supergravity departure to Lie superalgebra.
I read a paper by Saul-Paul Sirag about physics and the Weyl group,
and
I realized that my departure could be going down to
the Weyl group / root vector level, so I began to work on it,
and (even though my then-advisor David Finkelstein was unenthusiastic
about it) my work on the Weyl group / root vector stuff led me to
my present realistic model.
...
AFTER you use the root vector process for the decomposition,
THEN AND ONLY THEN do you construct Lie algebra/group structures
from the decomposed root vector polytopes,
and then you have the conventional
MacDowell-Mansouri gravity from the U(2,2)
and
the Standard Model from the SU(3)xSU(2)xU(1),
each in their own sandbox
(in the computer system sense of the term "sandbox") ...".

As to

http://www.valdostamuseum.org/hamsmith/clif256rules.html

and whether "... there ... Is ... a way to associate to each one of the 256 CA a matrix and stablish a kind isomorfism
between Cl(8) and the 1-D CA ? ...".

Effectively, Wolfram does that in his book by assigning to each such automaton a unique number between 0 and 255,
which can be written in 8-digit binary form, because the resulting 256 binary numbers can be assigned to grades in the
256-element Clifford algebra according to how many 1s they contain. If the number of 1s had been used, the result
would be the Hodge dual of Cl(8), which is also isomorphic to Cl(8).

As to whether I think that all "... the ... CA ... giving ...[the same]... [graphic] results ... [should be seen as equivalent
because they] ... give the same information ...",

No, because even if they give the same graphic results, their rules are really fundamentally different, which is why
they are assigned different 8-digit binary numbers. However, having the same graph does indicate that their physical
properties may be similar. For example, 11000000 corresponds to the U(1) photon and 10100000 corresponds to the
SU(2) neutral weak boson, and they both have the same graphic picture of just one point and then blank, which for
convenience I will call a "blank" graph, and the SU(2) neutral weak boson acts very much like a photon except that at
the low energies where we do experiments the Higgs mechanism gives mass to the SU(2) neutral weak boson, so it
acts physically somewhat like a "heavy photon".

As to "... why ... [I] ... consider those 8 2-grade bivectors as the generators of color force SU(3) and not others of the
2-grade bivectors ? ...", I did not do a nice math proof (I think that one could be done, but I have not taken the time to
do it yet), but just intuitively looked at the pictures. The breakdown of the 28 that I wanted was:

http://www.valdostamuseum.org/hamsmith/clif256rules.html
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12 "active" ones for the 12 root vector vertices of the cuboctahedron which is the root vector polytope of 16-dim
SU(2,2) that I use for gravity
plus 4 "blank" ones for its 3 Cartan subalgebra elements plus a "blank" one for the propagotor phase

and the other 28 - 12 - 4 = 12 should correspond to

1 photon which should be "blank" because its gauge group U(1) is abelian
3 weak bosons, one of which should be "blank" because it is the Cartan subalgebra element of SU(2), and two of
which should be not quite blank, but opposite in action (charge) to each other and
the remaining 8 should correspond 8-dimensional SU(3), with 6 of them corresponding to vertices of a hexagon,
which is the root vector polygon of SU(3), in a symmetric way, with the final 2 being the Cartan subalgebra
elements of SU(3).

(You can see that my choices fit those criteria.)

Note that the 8 graphs for SU(3) look different from the other 16+1+3 = 20 in that they have more "volume", which I
think is related to the fact that in my physics model the SU(3) acts globally on the internal symmetry space while the
SU(2) and U(1) act internally on the internal symmetry space and the U(2,2) of gravity acts internally on the physical
space.

 

Segrob Siul sent a nice list of problems, which I see as:

1 - the dimensional reduction of the original 8-dim spacetime to the observable 4-dim spacetime
2 - the "non-demonstration" of the generalized Hyperfinite II1 von Neumann as factor of Cl(8)
3 - why quantum mechanics and relativistic invariance are the rules of nature
4 - where the laws of physcs come from.

Here are some comments on them:

1 - I do the dimensional reduction by considering the 8-dim spacetime to be octonionic, and doing the reduction
by introducing (freezing out at lower-than-Planck) energies) a preferred 4-dim quaternionic subspace, but as you
point out I have not yet explained in detail how the freezing out selects a preferred quaternionic subspace.
2 - As we have discussed, I have not yet proven that Cl(8) is the basis for the generalized Hyperfinite II1 von
Neumann factor.
3 - I have merely assumed that quantum mechanics comes from a sum-over-histories path integral summation of
all possibilities, as used by Feynman, and that this is equivalent to a string theory in which the strings are
physically interpreted as world-lines of point particles, giving a Bohm-type potential that is useful in the Penrose
picture of quantum consciousness. There is a LOT of work not yet done, but so far I have been encouraged by
correct numerical results related to quantum consciousness. I should note that Jack Sarfatti is working on a
similar model of quantum consciousness, fermion condensates, the Pioneer anomaly, Dark Energy, etc., and his
ideas have been very useful to me.
4 - The fundamental 8-dim Lagrangian, which defines the laws of physics, is put together from parts of the Cl(8)
Clifford algebra. As to why I put each part of the Clifford algebra in each part of the Lagrangian, I just put them
where it seemed to me to be natural

vectors to spacetime
bivectors to gauge bosons
spinors to fermions

but I do not have any more formal "proof" of why that assignment should be chosen (other than the fact that it
works in the sense that it produces realistic particle masses, force strengths, etc).
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As to "... where to place in time the initial condition ... How [my] model reconciles with the Big Bang theory ? ...", as
Segrob Siul says, in my model "... the Universe starts from the voids by introducing a binary choice ...". Roughly, what
happens is that before any space or time or gauge bosons or fermions exist:

1 - there is a void
2 - a binary choice emerges (0 and 1 or -1 and +1 or yin and yang etc ) As to how this emerges, there are a lot
of religio-philosophical ideas/possibilities, but I won't try to go into them in detail, but will use for illustration
one example - Chinese I Ching.
3 - branching of binary choices lead to the 8 trigrams which "bind" together to give the Clifford algebra Cl(3)
which is 8-dimensional and is closely related to but not identical with SU(3) and with octonions. (Note that a
standard way to build Clifford algebras is from binary choice, or, equivalently, from set theory - see Barry
Simon's book "Representations of Finite and Compact Groups" (AMS 1996) ) (Note that here "bind" means that
they interact with each other in a mathematically consistent way to form a mathematical object - the Clifford
algebra. As to why a Clifford algebra, see the PS below.)
4 - further branching leads to the 64 hexagrams of the I Ching which "bind" together to give the Clifford algebra
Cl(6)
5 - another branching leads to the 128 elements of Shinto futomani divination and to Cl(7)
6 - another branching leads to the 256 odu of IFA and to Cl(8)
7 - further branching leads to a huge Clifford algebra Cl(N) for all N no matter how large you choose N to be.
8 - Here is where my further hyperfinite factor work is needed. Take the union of ALL the Cl(N), and then
complete it as an algebra, which I will call El Aleph (from Luis Borges's writings). I think (but as we have
discussed have not proven) that such an algebra exists, and here is why: Any Cl(N) for any large N can be
factored by 8-periodicity into a tensor product of N/8 copies of Cl(8) (if N is not divisible by 8, just go to the
next higher N that is divisible). So, El Aleph can be regarded as the completion of the union of all the tensor
products of finite numbers of the real Clifford algebra Cl(8). (This is the real analogue of the construction of the
usual hyperfinite II1 factor as the completion of the union of all tensor products of the 2x2 Complex matrix
algebra that is the complex Clifford algebra Cl(2;C), which works because complex Clifford algebras have
periodicity 2. Since I am doing pretty much the same thing with the real Clifford algebra Cl(8) and real Clifford
algebras have periodicity 8, I am pretty sure that the details will fall into place.) Anyhow, assuming that El
Aleph can be so constructed, in it everything is connected to everything else, much like El Aleph of Luis
Borges.
9 - At this point, space, time, etc can be seen to emerge by looking at different parts of each of its component
Cl(8) Clifford algebras and requiring that all the Cl(8) components fit together consistently. For instance, look at
each Cl(8) as the physics structure of a point, and let the 8-dim vector part look like a tangent space to a
spacetime (of 1 time dimension and 7 space dimensions) containing that point, and then require that all the 8-dim
tangent connect up to each other in a consistent way, such as folded up as shown on my page at
http://www.valdostamuseum.org/hamsmith/ClifTensorGeom.html (It would be fun to do an animation of the
folding-up, but to do it right would require showing it in a 7-dim space with the animation evolving in a 1-dim
time. Showing a 3-dim space is easy, by using stereo pairs of 2-dim pictures, but encoding the other 4-dim is
what has stopped me so far. Maybe color coding could be used, or maybe little independent 4-dim pictures at
each point (sort of like internal symmetry spaces), but it does not seem to me to be easy to do.) The bivectors,
spinors, etc would also be required to fit together, and to interact with the space-time to form an 8-dim
Lagrangian, from which you get in a very standard way energy, matter, forces, etc.
10 - Now we have a huge El Aleph and we can see how it contains all possible states of an 8-dim spacetime
with the particles and forces that we know and love. Look at one possible state in which a quantum fluctuation
has just emerged at one particular point. That looks like the beginning of a universe such as ours. HERE IS
WHERE OUR "TIME" BEGINS. The universe then begins to grow (since octonions are non-unitary - see
http://www.valdostamuseum.org/hamsmith/Jun2006Update.html#octuninflation ) in an inflationary phase until it
gets too big to maintain its coherence as described by Paula Zizzi - see
http://www.valdostamuseum.org/hamsmith/cosm.html#instexp )
11 - At the end of inflation, our universe is no longer able to maintain a full 8-dim octonionic spacetime, but
falls into a quaternionic structure of 4-dim physical spacetime plus 4-dim internal symmetry space.
12 - Our universe continues to evolve (4-dim spacetime) to the present time, in which we have Dark Energy,
Dark Matter, and Ordinary Matter in the ratio seen by WMAP etc - see

http://www.valdostamuseum.org/hamsmith/ClifTensorGeom.html
http://www.valdostamuseum.org/hamsmith/Jun2006Update.html#octuninflation
http://www.valdostamuseum.org/hamsmith/cosm.html#instexp
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http://www.valdostamuseum.org/hamsmith/AugSuppUpdate.html (Note that my model allows calculation of that
ratio, something that AFAIK no other model can come close to doing.)

The12-step program above built our universe out of just one point out of the huge El Aleph, so that El Aleph is really
big and really comprehensive, like the Vedic unified Krishna.

PS - As to why I use Clifford algebra,
it is because other math structures seem too limited.
For instance:
Lie algebras are included in the Clifford algebra bivectors,
and so are not as comprehensive;
Exterior (Grassmann) algebras don't have spinors;
etc.

Maybe that is not a formal justification, and I should just
say that after trial and error, the Clifford algebras work in
the sense that the physics model constructed with them gives
the "right answers" when compared with experimental results (which
I regard as the voice of g-d).

PPS - You might also ask why I use Lagrangian structure,
and I can only say that to me Lagrangians seem natural
(there are physicists who disagree and don't like Lagrangians,
but here, for once, I am on the side of the conventional physicists),
and
Lagrangians are a very effective way to describe the physics
that we see in experiments.

As to using the isomorphism between CAs and Cl(8) to construct an "... operation between CAs so that computer
experiments can be performed and reproduce the results from ...[my]... model (locally, because the isomorphism is
with Cl(8) ) ...", that would be nice, and it need not be only local because tensor products of Cl(8) make up larger-
than-local neighborhoods and tensor products of the CA operation should be definable and workable.

On a large scale, what I would like to see would be to use such computer experiments to describe basins of attraction
etc to see how our future (or possible futures) might look, by considering our futures to be described by quantum game
theory played out among the possibilities of Many-Worlds quantum theory. For a very much oversimplified example
see http://www.valdostamuseum.org/hamsmith/ManyFates.html#example

Such basins of attraction have been described for individual CAs (see for example the book "The Global Dynamics of
Cellular Automata" by Wuensche and Lesser (Addison-Wesley 1992)) and it would be fun to see that for lots of CAs
acting as Clifford algebra elements.

On a smaller scale, maybe such an operation would allow computer CA experiments that would make difficult
calculations (such as QCD SU(3) color force calculations) easier. As to whether that approach to QCD might work,
when I look at 2D successes with respect to fluid dynamics (see the book "Lattice Gas Methods for Partial Differential
Equations" ed. by Gary Doolen (Addison-Wesley 1990)) I get optimistic, but when I note that Wolfram even as late as
his New Kind of Science book seems to have made no substantial progress with respect to QCD calculations, I get
pessimistic. However, maybe Wolfram never thought about combining CAs with Clifford algebras and using the
resulting operation.

 

As to "... whether Clifford algebra could be applied to cellular automata in Planck scale geometry, whether e.g. each
Planck volume could be considered a discrete cell in a cellular automaton. ...", that seems to me to be related to the
work of Paola Zizzi on the universe as a big quantum computer. In checking the web, I saw at
http://www.quantumbionet.org/eng/index.php?pagina=60 a description of her current work, and an article The "Poetry
of a Logical Truth" by her at http://www.quantumbionet.org/eng/index.php?pagina=84

As to Paula Zizzi saying "and corresponds to a superposed state of 10^9 quantum registers", which is much smaller
than the number of tubulins in the human brain, she and I discussed that back in 2000 and we agreed, as she said, that
"... As far as the number of tubulins is concerned ... the total number of them in our brain is 10^18 ... the selected
quantum register, which is the n=10^9, contains 10^18 qubits...".

http://www.valdostamuseum.org/hamsmith/AugSuppUpdate.html
http://www.valdostamuseum.org/hamsmith/ManyFates.html#example
http://www.quantumbionet.org/eng/index.php?pagina=60
http://www.quantumbionet.org/eng/index.php?pagina=84
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Here is why I have been using 10^18 tubulins per human brain: The human brain contains about 10^11 neurons; and
there are 10^7 Tubulin Dimers per neuron. As references, see the Osaka paper QUANTUM COMPUTING IN
MICROTUBULES - AN INTRA-NEURAL CORRELATE OF CONSCIOUSNESS? by Stuart Hameroff in which he
mentions: "... the human brain's 10^11 neurons ..." and the Orch OR paper
http://www.quantumconsciousness.org/penrose-hameroff/orchOR.html Orchestrated Objective Reduction of Quantum
Coherence in Brain Microtubules: The "Orch OR" Model for Consciousness by Stuart Hameroff and Roger Penrose in
which they say: "... Yu and Baas (1994) measured about 10^7 tubulins per neuron. ...". Their Yu and Baas (1994)
reference is "... Yu, W., and Baas, P.W. (1994) Changes in microtubule number and length during axon differentiation.
J. Neuroscience 14(5):2818-2829....".

The Osaka paper was on the web some years ago, and I downloaded its text back then, and my quote from it is from
that text download. I don't know exactly where to find it on the web nowadays. A reference for the number of neurons
that is on the web now is PHYSICAL REVIEW E, VOLUME 65, 061901(Received 2 May 2000; revised manuscript
received 7 August 2001; published 10 June 2002) Quantum computation in brain microtubules: Decoherence and
biological feasibility by S. Hagan, S. R. Hameroff2 and J. A. Tuszynski at
http://www.quantumconsciousness.org/pdfs/decoherence.pdf where they mention "... about 10^8 neurons
approximately 0.1%-1% of the entire brain) ...".

 

The Samsonovich-Hameroff et al ideas about patterns of excited tubulins in a microtubule do remind me of the cellular
automata patterns that may be isomorphic to the 256 elements of the Cl(8) Clifford algebra. Where my ideas may differ
from Samsonovich-Hameroff et al may be in their ACT (acusto-conformational transformation) mechanism by which
MTs communicate with each other. My idea is that the communication is by resonant gravity connection. It is based on
Penrose's use of gravity as an Orch OR mechanism and on generalizing to gravitational gravitons Carver Mead's
description of resonance causing atomic emission of electromagnetic photons - see
http://www.valdostamuseum.org/hamsmith/QuanConResonance.html#resonance

Samsonovich-Hameroff et al describe two ways for ACT to work:

1 - "... two neighboring coupled MTs (or two parts of the same MT) ..." and
2 - "... a global ACT, similar to a non-linear wave, propagating within cells along the cytoskeleton (and possibly
from one cell to another) ... similar to ... nonlinear neural network models with feedback ...".

I think that 1 is too slow in propagating throughout the brain. 2 is basically the picture that I have, but I use resonant
gravity as the basic underlying force connecting all the MTs, and although they do use Penrose's idea of gravity for
Orch OR collapse, I think that they may not use gravity to maintain coherent superpositions of MTs throughout the
brain.

As to why I think that 1 - "... two neighboring coupled MTs (or two parts of the same MT) ..." may be too slow to be a
way for ACT to communicate among MTs to maintain superposition coherence throughout the brain, Samsonovich-
Hameroff et al say about that mechanism: "... global coherent oscillations are initiated spontaneously by thermal
fluctuations and amplified by energy release due to conformational motions stimulated by these oscillations ...". I think
that the thermal fluctuations have a time-scale, and their generation of oscillations introduces another time-delay, and
the conformational motions introduce yet another time-delay, and all those time factors are much slower than graviton
speed-of-light connections, and are when added up slower than the ambient thermal fluctuations that can make a
superposition decohere in the way used by Tegmark in his criticism of quantum consciousness, so it seems to me that
mechanism 1 is doomed to failure as a means of maintaining superposition coherence.

In my picture, each tubulin emits and absorbs gravitons (at speed of light) from every other tubulin involved in the
superposition, so the gravitons keep all the tubulins in step to be in coherent superposition by exchanging gravitons
much faster than the time-scale of the thermal fluctuations that Tegmark tries to use for decoherence. Since the
tubulins interact much faster than the thermal fluctuations, they can easily evade any decohering effects related to the
thermal fluctuations.

http://www.quantumconsciousness.org/pdfs/decoherence.pdf
http://www.valdostamuseum.org/hamsmith/QuanConResonance.html#resonance
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An analogy occurred to me. Consider the USA stealth aircraft F117. Before its development, fixed-wing aircraft were
generally aerodynamically stable in that, left alone, they tended to continue on a predictable path. However, the F117
was aerodynamically unstable in that, left alone, small fluctuations of turbulence would destabilize the aircraft, and no
human pilot could react fast enough to correct those instabilities, so with only a human pilot it would not continue on a
predictable path (and would likely crash). Due to its instabilities, it was known to its test pilots as the "Wobblin'
Goblin". Only with the development of automated computer control systems that reacted much faster than the time
scale of turbulent fluctuations could such an aircraft be useful to an air force. Since such reaction time was far faster
than any human reaction time, some test pilots quit because there was no way they themselves could be in "control" of
the aircraft. At the risk of belaboring the obvious:

turbulent fluctuations that      = thermal fluctuations that Tegmark used to
destabilize the F117               argue for decoherence

slow human reflexes (slower      = slow processes (not much faster than
than the turbulent fluctuations)   thermal fluctuations) fail to stop
fail to stabilize the F117         Tegmark-type decoherence

fast computer control            = fast processes (carried by speed-of-light
systems (much faster than          gravitons) allow maintenance of
the turbulent fluctuations)        coherence of MT state superpositions
can and do stabilize the F117

In one of his papers known as a "water paper" (I downloaded it years ago, but the link I used then seems to be invalid
now) Stuart Hameroff says: "... Herbert Frohlich, an early contributor to the understanding of superconductivity, also
predicted quantum coherence in living cells (based on earlier work by Oliver Penrose and Lars Onsager ... Frohlich ...
theorized that sets of protein dipoles in a common electromagnetic field (e.g. proteins within a polarized membrane,
subunits within an electret polymer like microtubules) undergo coherent conformational excitations if energy is
supplied. Frohlich postulated that biochemical and thermal energy from the surrounding "heat bath" provides such
energy. Cooperative, organized processes leading to coherent excitations emerged, according to Frohlich, because of
structural coherenceof hydrophobic dipoles in a common voltage gradient. ...".

That would be using electromagnetic photon processes to maintain the coherence, although they may use gravity for
Orch OR decoherence. I prefer to use gravity for both things.

As to the ideas described above as Frohlich's, I see a problem with his source of energy for a driven non-equlibrium
system: How can the Frohlich energy source (surrounding heat bath) produce a coherence that is stable against a
decohering influence (the same surrounding heat bath) that is just as strong as the energy source ? Note that this
situation is VERY different from the sun and plant life which was mentioned by Penrose in Emperor's New Mind. At
page 320, Penrose says "... All this is made possible by the fact that the sun is a hot-spot in the sky! The sky is in a
state of temperature imbalance: one small region of it, namely that occupied by the sun, is at a very much higher
temperature than the rest. ... The earth gets energy from that hot-spot in a low entropy form ... and it re-radiates to the
cold regions in a high-entropy form ...". Unlike the sun in the sky, Frohlich's surrounding heat bath source is at the
SAME temperature as the rest of the brain (sky). For the brain to work like the sun and sky, you will have to find a
part of the brain (sun) that is a lot hotter than most of the brain (sky). That should be easy to find experimentally, and
in fact I seriously doubt that it exists, because it should be so easy to find that it would have already been found if it
existed. So, I don't like the Frohlich electromagnetic coherence mechanism for maintaining brain-wide coherent states
of MTs. However, I should day that electromagnetic processes are useful and may play some other roles in brain
function.

I found some work of Nanopoulos et al (as to whether it is original or application of ideas of others, I do not know) to
be interesting, particularly application of "... error- correcting mathematical code known as the K2(13, 2^6, 5) code.
..." to MT information.

 

For maintaining a coherent superposition it is indeed 'the more, the better' because if they are linked together (as in
Carver Mead's book Collective Electrodynamics) anything trying to decohere the superposition must be strong enough
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to do all of them, not just one of them. Philip Anderson calls that collective phenomenon a Quantum Protectorate - see
http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate

On the other hand, Penrose Orch OR collapse-decoherence is based on the time-energy uncertainty principle h = T E
which gives a time T = h / E at which consciousness-collapse-decoherence takes place. The details of the actual
calculation in my model are too long for e-mail but can be found at
http://www.valdostamuseum.org/hamsmith/QuanCon.html#orchor and all the material on that page. Roughly, the
resulting decoherence time T_N for N tubulins is T_N = N^(-5/3) 10^26 sec For example, for 4 x 10^15 tubulins (far
from all 10^18 in the brain, but still a large number) the time is about 100 milliseconds which is roughly the EEG
alpha frequency and for 10^17 tubulins the time is about half a millisecond.

So, the more tubulins you have the more protected they are by the Quantum Protectorate, but the faster they collapse
by Penrose Orch OR so the less time you have think your thought.

There is in my model a third relevant process, which is collapse due to the quantum fluctuations of the universe at
large which I call GRW decoherence. My view of GRW itself is described at
http://www.valdostamuseum.org/hamsmith/GRW.html and the relationship between GRW and Orch OR decoherence
is shown at http://www.valdostamuseum.org/hamsmith/QuanCon.html#timegraph The equation for GRW decoherence
time is roughly T_N = ( 1 / N ) x 3 x 10^14 sec which in the chart on the link immediately above is compared with the
Orch OR decoherence time of about T_N = ( 1 / N^(5/3)) x 10^26 sec

There is still a fourth relevant process that limits the size of a single brain (i.e., limits the number of tubulins N), which
is based on Paola Zizzi's quantum decoherence model, which I like and so include in my model. It gives the upper limit
of about N = 2^64 or roughly 10^19. For details see
http://www.valdostamuseum.org/hamsmith/QuanCon3.html#quinflation

So, there are four relevant processes in my model:

1 - the more the better Quantum Protectorate for maintaining coherence
2 - time-energy uncertainty for Penrose consciousness-collapse-decoherence (the more tubulins the shorter time
to decoherence)
3 - the time before collapse by the universe's GRW mechanism
4 - the Zizzi decoherence upper limit N = 10^19.

For less than about 10^15 Tubulins or so, GRW decoheres the superposition BEFORE the Orch OR decoherence takes
place, so you must have AT LEAST 10^15 Tubulins in order to have consciousness based on Penrose-type Orch OR.

Given the human brain size limit of about 10^18 tubulins, the fastest that humans can think would be about 10^(-5)
seconds.

As the Zizzi upper limit is about N = 10^19, the human brain has evolved to be almost as smart as a single brain can
get. How could humanity get smarter? Maybe by cooperating more and fighting less. Maybe by having multiple brains
(dolphins have 2). Maybe as in the movie Matrix or the Star Trek Borg by being forced involuntarily to cooperate. Of
course, there is always the possibility that humanity might just stay the same, and be superseded by something else.

 

As to relevant experimental tests, some might be:

1 - experiments by Ray Chiao about gravity antennas similar to http://xxx.lanl.gov/abs/gr-qc/0204012
2 - Faraday cage communication experiments similar to those of Grinberg-Zylberbaum - see
http://www.valdostamuseum.org/hamsmith/QuantumMind2003.html#grinzyl
3 - experiments with brain tissue (not limited to human brain tissue), but I don't know enough physiology to be
very specific.

http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate
http://www.valdostamuseum.org/hamsmith/QuanCon.html#orchor
http://www.valdostamuseum.org/hamsmith/GRW.html
http://www.valdostamuseum.org/hamsmith/QuanCon.html#timegraph
http://www.valdostamuseum.org/hamsmith/QuanCon3.html#quinflation
http://www.valdostamuseum.org/hamsmith/QuantumMind2003.html#grinzyl
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As to what I think of the Hameroff-Penrose article, I like parts of it (after all my model is based on some of their
ideas) but I do differ a bit on some points and as to some calculated numbers. For example, Segrob Siul says that
"They calculate 2 x 10^11 tubulins in superposition will reach threshold in 25 msec (40 Hz)" while my calculations
(using 10^6 tubulins per neuron, or 10% of all tubulins) give:

            Time                       Number of       Number of
             T_N                        Tubulins        Neurons

      10^(-5)  sec                        10^18           10^12
  5 x 10^(-4)  sec (2 kHz)                10^17           10^11

 25 x 10^(-3)  sec (40 Hz)                10^16           10^10

100 x 10^(-3)  sec (EEG alpha)        4 x 10^15       4 x 10^9
500 x 10^(-3)  sec (Radin/Bierman)  1.5 x 10^15     1.5 x 10^9

I don't worry about numerical differences even of 1 or 2 orders of magnitude (factors of 10 or 100) because exact
details of processes are not well known, and to me if a lot of calculations are all more or less consistent in that range it
indicates to me that the overall model is OK, and it is worth the effort to make more refined versions of the model.

However, I have not done much more work in this area since 2002, because the first paper that the Cornell arXiv
rejected when I was blacklisted was a quantum consciousness paper, so in a futile attempt to get off the blacklist, I
started writing some more clearly (to me) plain vanilla physics papers caculating things like neutrino masses and
mixing angles and the conformal gravity model that explains the Pioneer effect and the WMAP observations of the
ratio Dark Energy : Dark Matter : Ordinary Matter. I even thought that if I wrote out my model in terms of string
theory they might let me off the blacklist, but they did not (my string model did not have conventional 1-1
supersymmetry and had a physical interpretation of strings as world-lines of point particles, and they probably disliked
that). Anyhow, I realized around 2004 that writing good plain-vanilla-physics stuff would not help, but I have gotten
off into writing that kind of stuff (lately some Tquark and Higgs stuff that might be seen at the LHC, and stuff about
tapping into Dark Energy with Josephson Junction arrays), and I have not yet gotten around to doing more work on
refining quantum consciousness models, constructing a generalized II1 Hyperfinite von Neumann factor, etc. There is
not enough time for me, working by myself, to do all these things.

 

As to "... why both Penrose OR and GRW are needed. ... ? ", GRW and Zizzi are not needed in a bare-bones Penrose-
Hameroff model to show that human consciousness is based on quantum gravity of tubulins. I include them because I
think in the context of my overall Clifford algebra generalized II1 Hyperfinite von Neumann factor physics model it is
natural for them to exist, and so I should take them into account. When I do take them into account:

1 - the Zizzi process gives an upper bound on the size of any single conscious entity (such as the human brain or
the universe during inflation immediately after the Big Bang), and that upper bound (around 10^19) is roughly
consistent with our experiences and observations.
2 - the GRW process decoheres the superposition for less than about 10^15 BEFORE the Orch OR decoherence
takes place, so for animals with less than about 10^15 tubulins in their brain, and, as Segrob Siul said "...
According to [my] model ...[such]... animals cannot be conscious ..." in the sense of Penrose-Hameroff for
abstract thought. However, they may have some lower level of what is thought of as consciousness even if the
higher order Penrose-Hameroff Orch OR thought process is truncated by GRW, and they might have resonant
connections with humans, dolphins, and other big-brain animals with high-level abstract Orch OR
consciousness, and the small-brain animals may be able to form collective hive-minds that can do Orch OR
abstract thought even though each individual cannot (sort of like individual human cells being too small for
independent abstract Orch OR thought). In fact, such lower-level consciousness might even be present in rocks,
raindrops, snowflakes, atoms, and the particles of particle physics (which in my model appear as Compton radius
vortex clouds of virtual particles (for fermions, surrounding Kerr-Newman naked singularity black holes).

wish I had time to work all such stuff out in detail, but probably the best I can do is a little bit about a few things in
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the short time that probably remains of my lifetime.

My model is based on Penrose-Hameroff because of two original and very useful ideas of theirs: coding the
information using tubulins in microtubules as 2-state quantum systems; and using quantum gravity for Orch OR
decoherence. I like and use some of their related ideas, such as information theory codes (I would use quantum
information theory) related to patterns of tubulin states in the cylindrical microtubules. I also like the things that I
added to their model:

1 - quantum collective protectorate using graviton resonance to protect the coherent superposition prior to Orch
OR;
2 - since I already had GRW in my model, it was useful in showing that Orch OR high-level consciousness is
only present in brains larger than about 10^15 tubulins, and the human brain falls in that range;
3 - since I like Zizzi's quantum decoherence model of our universe being coherent/conscious during the inflation
immediately following the Big Bang, I applied it to put an upper limit (about 10^19 tubulins) on the size of
brains that can use Orch OR high-level consciousness, and found that again the human brain also fits into that
range.

So, the things that I like about my model that Penrose-Hameroff does not have are the graviton quantum protectorate
and lower and upper bounds for Orch OR brain size, with the human brain fitting in OK.

The things I added do not contradict basic Penrose-Hameroff, they just add more stuff to it that seems to work.

 

Penrose's book "The Emperor's New Mind" (ENM), is indeed very interesting. However, Penrose wrote ENM around
1990, years before the development of quantum computing, quantum information theory, and quantum game theory,
which began to be developed around 1995. In his older books (Emperor's New Mind and Shadows of the Mind) did
mention quantum computing, but only on the level of early ideas of possibility-in-principle due to Deutsch and
Feynman and he did not then seem to take into account the major advances beginning around 1995 such as Cerf and
Adami quant-ph/9512022 etc. For example, in Emperor's New Mind, Penrose said about quantum computing "... So far
these results are a little disappointing ... but these are early days yet. ...".

Papers like that of Cerf and Adami at quant-ph/9512022 show that quantum information theory is very much like
particle physics quantum theory, and since my model has a Clifford algebra basis for particle physics and for quantum
consciousness, quantum computing seems to be to be effectively what Penrose is looking for (but had not been
developed when he wrote ENM).

Penrose's latest book, "The Road to Reality" (2006), does mention quantum computers, saying that they "... would
make use of the vastness of the sizes of the kinds of space of wavefunctions ..." and also mentions quantum
information theory, which he calls "quanglement", and about which he says "... the precise role of quanglement in ...
the circumstances under which R takes over from U ... is not yet very clear, to my [Penrose's] mind. ... A more
promising connection is with some of the ideas of twistor theory, and these will be examined briefly in section 33.2
...". In section 33.2, Penrose discusses twistors, and says "... it turns out that the conformal group has an important
place in twistor theory ... We shall see more explicitly what the role of this group is in the next two sections ...". Those
"next two sections" 33.3 and 33.4 say "... a 15-dimensional symmetry group - the conformal group - ... is ... Apart
from the two-to-one nature of the correspondence arising from ... reversibility of the generator directions, O(2,4) ...
The shortest ... way to describe a ... twistor is to say that it is a ... half spinor ... for O(2,4) ...". Since my model gets
gravity from that conformal group, it is fundamentally a twistor theory, and since my model is also fundamentally a
Clifford algebra connected to quantum information theory, I think that my model is a concrete example of what
Penrose needs to complete his program.
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Plato Vortices KAM

In January-February 2007 Ivars Fabriciuss and I had e-mail conversations about some of his interesting ideas and how
they might be related to Platonic Regular Polytopes, Compton Radius Vortices, Kolmogorov Scaling, and KAM. Here

are some excerpts from my messages that I sent to him during those conversations:

"...
The "small circular helical pipe" sounds to me like
the world-line of a fermion particle or antiparticle,
the particles having + helicity
and
the antiparticles being mirror image with - helicity.
The picture sounds sort of like what I write about at
http://www.valdostamuseum.org/hamsmith/Sidharth.html

It seems to me that you are looking at things in terms
of rotations in 3 or 4 dimensions.
That can give you part of the symmetries that we see in
experiments, such as the Lorentz group of spacetime,
and if you gauge them plus translations you can get gravity.

If you go to 5 dimensions, you can get a version of electromagnetism
in addition to gravity.

In my work, I had to go to 8 dimensions to get a rotation group
with enough content to give me all the forces and particles that
we see by experiments.

It is really hard to visualize in 8 dimensions,
so in order to describe stuff clearly it is necessary to use
the mathematics of Lie groups, particularly SO(8) etc,
and that math background is not something that people usually
get without studying math at least at an advanced undergraduate college,
or graduate school, level.
You can learn it yourself by reading books, but it is not easy to do.

As you see, even in 3 or 4 dimensions it is hard to describe
stuff in words without using so many words that readers tend
to get lost, and even then word descriptions are not as definite
and clear as math descriptions (in terms of Lie groups etc).

So, I think that your intuition is good and that you are on the
right track in intuitive understanding ...

You start with "aether self resonance twisted helical pipe structure".

The twist can be either right-handed or left-handed,
so
there are only two basic structures to start with:

left-handed (particle)
and
right-handed (antiparticle).

Now, what kind of spin should such a fundamental thing have?

If it only knows what direction it is going,
then it is spin-1 (vector),
but
since it has helical twist it also knows how it is oriented.
Things that know how they are oriented are spin-1/2 spinor fermions.
For pictures of how that works, see
http://www.valdostamuseum.org/hamsmith/play456.html#Spinor

What we have now is physically like

neutrino left-handed (particle)
and
anti-neutrino right-handed (antiparticle).

The spinor fermions that we don't have yet are like electrons and quarks.

To get electrons, positrons, muons, and tauons, you must give them
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electric charge (+ -).

To get quarks, you must, in addition to electric charge, give them
color charge (red, blue, green).

You say "Honestly, I can not understand charge",
but
you need charge to get the rest of the spinor fermions,
so
think about what you mean when you say
"Charge is ... a ... sum of all vortexes on shapes surface ...
which cancel each other out,come in pairs
...
There is also internal time ... which is time it takes
for a pair of fractional vortexes of certain scale to form
after interaction with environment. ...".

Compare that to how Feynman sees charge, which is that
charge is related to
the probability of a charged particle to
send out a force-carrier gauge boson
that
connects with another charged particle and sets up a force between them.

In your picture,
the more force-carrying vortices that live on the surface of the fermion
and
the faster-in-time the fermion can replace a force-carrying vortex that
has been sent out to connect with another particle,
the stronger the charge of the fermon
and the stronger the force carried by the force-carriers,
and that is consistent with how Feynman sees such things.

For example,
if the neutrino with no charge looks like a uniform sphere with no
force-carrying vortices,
then
maybe
the electron looks like it has a force-carrying vortex on one hemisphere,
where one hemisphere is for - charge and the other is for + charge,
and
a quark looks like an electron with additional structure like the
6 faces of a cube, which can be considered as 3 pairs of faces,
each pair being one of the ones you see and its opposite hidden
face on the back as shown here:

     x-------x
    /       /|
   /   R   / |
  x-------x  |
  |       |G |
  |   B   |  x
  |       | /
  |       |/
  x-------x

Note that at each vertex of the cube there are 3 square faces,
each belonging to one of the 3 pairs of faces,
and I have labelled them R (for red), B (for blue), and G (for green)
to correspond to quark color charges.

In other words,
quark electric charge would be due to
an electric-force-carrying vortex living on either the hidden hemisphere
(the hidden 3 faces of the cube) or the hemisphere (3 faces) shown as
not hidden in the figure above,
and
quark color charge would be due to a color-force carrying vortex
living in one of the three (either R, B, or G) faces of the surface
of the sphere corresponding to the faces of the cube.

This picture would also probably explain why the quarks carry
only fractional amounts (1/3 or 2/3) of electric charge.

Now that you have the electrons and quarks,
you can put them together in a condensate to form spacetime,
and then see how force-carrying gauge bosons work, etc.

Your ideas and way of thinking are very original and I think very useful.
I hope that more people will consider them seriously and study them. 
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...

you might ask why stop at the quark color force cube

     x-------x
    /       /|
   /   R   / |
  x-------x  |
  |       |G |
  |   B   |  x
  |       | /
  |       |/
  x-------x

and why not go on to other more complicated forces.

My guess would be that, living in 3 space dimensions,
there are only 3 types of regular polyopes:

tetrahedron - 4 faces, 2 pairs of faces, 2 hemispheres, electric + -.

cube (includes its dual the octahedron)
            - 6 faces, 3 pairs of faces, color R B G.

docecahedron (includes its dual the icosahedron)
            - 12 faces, 6 pairs of faces - this gives you gravity.

To see how it gives you gravity, I need to talk about Lie groups,
and you can ignore that if you don't want to get into that math,
but
I do want you to know that your idea can be naturally extended
to get gravity as well as the other forces,
and
that you do NOT get any extra unobserved forces,
so
your picture is very realistic physically.

Also,
note that looking at regular polytopes in 4-dimensional spacetime would
give the same result, because the only new type of regular polytope
that appears going from 3-dim to 4-dim is the 24-cell, and it is
sort of a combination of the 3-dim ones, so it does not bring in
anything new. It only shows in more detail how they all fit together.

Here is (in case you want to see it) the Lie group stuff that
leads to gravity:

The 4 vertices of the tetrahedron correspond to the generators
of the Lie group U(2) = U(1)xSU(2) involving the electric charge,
the U(1) photon and the SU(2) weak bosons.
(Half of those 4 vertices, 2 of them, would give the root vector system
of the Lie group U(2), and I think that the half part may be due to the
fact that the tetrahedron is self-dual.)

The 6 vertices of the octahedron (dual to the cube) correspond to
the 6 root vector system of the Lie group SU(3) of the color force.

The 12 vertices of the icosahedron (dual to the dodecahedron) correspond
by a Buckminster Fuller tensegrity transformation (see attached image)
to the 12 vertices of a cuboctahedron which in turn correspond
to the root vector system of the conformal group Spin(2,4) that
gives gravity by the MacDowell-Mansouri mechanism.

Note that Spin(2,4) acts linearly on a 2+4 = 6-dimensional space,
in which the 6 dimensions correspond to the 6 pairs of dodecahedron faces,
or, equivalently, to 6 pairs of icosahedron vertices.

... the point that IS easily understandable is that 
your picture also works for gravity 
and is therefore very realistic physically.
...

There are 5 Platonic solids, or regular polytopes, in 3 dimensions:

tetrahedron (4 faces and 4 vertices)

cube (6 faces and 8 vertices) and
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its dual the octahdron (8 faces and 6 vertices)

dodecahedron (12 faces and 20 vertices) and
its dual the icosahedron (20 faces and 12 vertices)

The cuboctahedron is not regular since its 14 faces are not all the same.
It has 6 square faces and 8 triangular faces.
It has 12 vertices, which is how it can be related to
the icosahedron (which also has 12 vertices) by Fuller's transformation.

If you go to four dimensions,
you get analogs of the five Platonic solids, plus one new one,
the 24-cell which sort of shows how they are all related to each other.

------------------------

I don't understand Kolmogorov scaling very well,
particularly whether and/or how it might be involved in going
from the scale of the electron Compton radius about 10^-11 cm
to the Planck scale about 10^-33 cm,
but
here are some comments.

A web page that at one time was at
grus.berkeley.edu/~jrg/ay202/node166.html
says in part:
"... the total kinetic energy of turbulent eddies of an isolated fluid
decreases with time due to viscous dissipation.
Hence a turbulent fluid can be maintained in a steady state only if
energy is continuously fed into the system so that
the energy injection rate equals the rate of dissipation.
... Kolmogorov ... proposed a theory to calculate the energy spectrum of
such a system and began a new era in the theory of turbulence. ...
Hence, L. F. G. Richardson's corruption of Dean Swift's sonnet:
``Big whirls make little whirls which feed on their velocity;
Little whirls make lesser whirls, and so on to viscosity.'' ...
the velocity associated with eddies of a particular size is proportional
to the cube root of the size -
- a result known as Kolmogorov's scaling law ...
We now have an outline of a scheme for turbulence:
energy must be fed at some rate  per unit mass per unit time
at the largest eddies of size  and velocity ...
This energy then cascades to smaller and smaller eddies until
it reaches [the smallest] eddies ... which dissipate ...[the energy]...
in order to maintain the equilibrium...
the Reynolds number associated with the largest eddies determines
how small the smallest eddies will be compared to them ...".

You might think of the Compton radius as the largest eddy size,
and the Planck scale as the smallest eddy size,
but
if you do that you have to explain the source of the driving energy
and also how, as you say,
"...  energy of Aether eddies would be dissipated ...".

If there is no realistic way to get such an energy flow
to drive such a dissipative system,
then
you might consider the electron Compton radius vortex as
a conservative system.
A book describing such conservative systems is Deterministic Chaos,
by Heinz Georg Schuster (VCH 1988). ...

Here are some quotes from the book Deterministic Chaos,
by Heinz Georg Schuster (VCH 1988):

"... the transitions to chaos in dissipative sytems only occur
when the system is driven externally, i.e. is open.
...
conservative systems ... the solar system ... motion in particle
accelerators ... display (in contrast to dissipative systems) ...
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no attracting fixed points, no attracting limit cycles, and
no strange attractors ... Nevertheless, in conservative systems
one also finds chaos ... i.e. there are "strange" or "chaotic"
regions in phase space, but they are not attractive and can be
densely interweaved with regular regions.
...
we investigate ... an integrable Hamiltonian and consider the
effectof a small nonintegrable perturbation ... One of the simplest
examples ... a torus for two harmonic oscillators ...
Closed orbits occur only if ...[the ratio of frequencies is]... rational
... For irrational frequency ratios,
the orbit never repeats itself but approaches every point on
the two-dimensional ... torus ... infinitesimally close in the
course of time. In other words, the motion is ergodic on the torus.
...
What happens if an integrable system with ...[frequency ratio]...
close to an irrational value is perturbed ... ? The ... question
is answered by ... the ... KAM theorem ... Kolmogorov ... Arnold ...
Moser ...[if the conditions of the theorem hold, then]...
those tori, whose frequency ratio ... is sufficiently irrational ...
are stable under ...[a small]... perturbation ...
[A]... large enough ... perturbation ... destroys ALL tori.
The last KAM torus which will be destroyed is the one for which
the frequency ratio is the "worst irrational number" (sqrt(5) - 1)/2
... golden mean ... which has as a continued fraction
... 1 / ( 1 + 1 / ( ...[related to the]... Fibonacci numbers
...
The destruction of the KAM torus shows some similarity to
the Rouelle-Takens route to chaos in dissipative systems ...
the decay of the last KAM trajectory shows scaling behavior
and universal features.
...
[in] the Rouelle-Takens route ... after three Hopf bifurcations,
regular motion becomes highly unstable in favor of
motion on a strange attractor
...
when ... frequency ratio ... is rational ... the original torus
decomposes into smaller and smaller tori. Some of these newly
created tori are again stable according to the KAM theorem ...
and other tori decompose into smaller ones according to
the Poincare-Birkhoff theorem. This gives rise to ...
self-similar structure ...
in conservative systems regular and irregular motion are
densely interweaved.
...
So far ... we have only dealt with systems having two degrees
of freedom for which the two-dimensional tori stratify the
three-dimensional energy surface ... The irregular orbits which
traverse regions where rational tori have been destroyed are
therefore trapped between irrational tori. They can only explore
a region of the energy surface which .. is ... disconnected from
other irregular regions ...
For more degrees of freedom ...
the tori do not stratify ... the energy surface ... The gaps then
form one single connected region. This offers the possibiliy of
... "Arnold diffusion" of irregular trajectories
...
in quantum mechanics ... defined by ... Planck's constant ... h =/= 0
... only phase points with a rational ratio ... are allowed ...
This means that the points with irrational ratios, which were
the only ones ... in the classical cat maps ... which lead to chaotic
trajectories, are forbidden in quantum mechanics.
...
no quantum system seems to exist which exhibits deterministic chaos
... in ... quantum systems whose classical limit displays chaos ...
the finite value of Planck's constant leads, together with the
boundary conditions, to an almost-periodic behavior of the quantum
system even if the corresponding classical system displays chaos.
...
Gutzwiller ... calculat[ed] ... for an elecron which is scattered
from a non-compact surfdace with negative curvature ... that the
phase shoft as a function of momentum is essentially given by
the phase angles of the Riemann zeta function on the imaginary axis,
at a distance 0.5 from the famous critical line. This phase shift
displays features of chaos because it is able to mimick any given
smooth function. It, therefore, seems that the chaotic nature of
quantum systems whcih are described by wave mechanics is of a
rather subtle and "softer" kind than the chaos in classical mechanics.
...
another major area is the question of chaotic behavior of quantum
systems with dissipation, such as lasers or Josephson-junctions ...".
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Feller 17 

At http://cosmicvariance.com/2007/01/30/the-power-of-17/ John said "... if you ask people to choose a random number
between 1 and 20, inclusive ... there is a big excess at 17...".

I commented that "... William Feller (his wikipedia entry has a link to a St. Andrews biography) was born in Zagreb in
1906, got his Ph.D at Gottingen (studying under Hilbert and Courant) in 1926, and moved to Princeton in 1950, where
he told his students two things that stand out in my memory:

1 - You always need to have in mind a concrete example to understand abstract concepts, and his favorite was
the harmonic functions on the unit disk. It, and its generalizations, do exemplify MANY abstract math structures.
2 - It is good to have a random number to plug into equations to check out how they work numerically. The best
such number is 17. 17 is prime, bigger than 12, not unlucky like 13 [ I should have added that for people who like 13, it is
too lucky ] , and not too big like 19. Since the math genealogy site shows that he had 17 (of course) students and
614 descendants, maybe "The Power of 17" is due to him. At least, his spirit is doubtless happy to see that
nowadays people are likely to pick his favorite number, 17. ...".

At http://scienceblogs.com/cognitivedaily/ Dave Munger said "... I posted a poll asking readers to simply pick a
number between 1 and 20 ... Take a look at the chart:

...[ Jim commented ]... "... True story: A friend teaching a math class years ago had derived some equation and told the
class to pick a value for "x" and calculate the result. "What value" someone asked. ... "Seventeen," my friend
answered. "Why seventeen?" came the inevitable query. His reply...

"Well,

zero times anything gives you zero, so too many things will cancel out.
One times anything doesn't change, so that's bad, too.
Two and
three are too small.
Four is a perfect square so that may cause some problem.
Five is half of ten, and anything in a decimal world is probably special.
Six is a perfect number, so that may affect your results.
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Seven is too lucky.
Eight is a perfect cube.
Nine is a perfect square.
Ten we already covered, and
eleven is too close to ten.
Twelve is divisible by practically everything so something is bound to cancel out.
Thirteen is unlucky,
fourteen is twice seven so it's too lucky.
Fifteen we covered,
sixteen is a perfect square and even it's square root is a perfect square.
Eighteen is twice a perfect square.
Anything bigger and by the time you've raised it to some power the results are too big to handle.
That leaves seventeen!" ..."

...[ JL Wallace commented ]... "... 17 is a Full Reptend Prime, as is 7 which is weird that those two got more hits than
any other in the ... chart. ...". ...".
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Carlos Castro Riemann Hypothesis
In an e-mail discussion of his February 2007 paper "The Riemann Hypothesis is a consequence of CT -invariant
Quantum Mechanics", Carlos Castro said:

"... I did toy with the idea of CPT invariance. However here in reality we have a 0 + 1 dimensional theory.
It is only a one-dim problem involving what I call the scaling = dilations operator

d / d ln t = t d / dt

I could have used a different notation by having the the symbol " x " instead of " t " . When t goes to 1/ t
then the log changes sign so d/ d lnt goes to - ( d / lnt ) as it it were a reversal operation of the "time "
derivative. So what counts is the dilational aspects in one-dim.

By charge conjugation C, I mean just taking the complex conjugate of the eigen-functions, eigen-states of
the generalized scaling operators D_1, D_2 that are "duals" of each other. So the C operation just takes s
and maps it to its complex conjugate (s)^* which is the same as taking Psi_s ( t ) to its complex conjugate
since t, k, l are real-valued. Only the eigenvalue " s " is complex.

One could implement CPT invariance if one formulates the problem in 1 + 1 dimensions by introducing,
for example, the hyperbolic Laplace operator in two-dimensions whose eigenfunctions are given by the
modular Eisenstein' series and whose eigenvalues are also of the form s ( 1- s ). In that two-dim case, yes,
you will have an honest CPT invariant theory, because besides t, you now have the variable x upon which
you can apply the Parity operation x goes to - x . The Dirac opeartor and spinors make a lot of sense now
in two-dim.

The key to the paper i sent you relies in adding to the scaling dilation log derivative d / d lnt, the extra
terms involving the derivatives of the potential. This extra term is like adding a Gauge Field, a conection
A , to the ordinary log derivative to construct a "covariant " derivative D = d + A . The Potential given by
the Gauss Jacobi theta series ... is related to the Bernoulli string partition function = a Bose gas of
oscillators.

To sum up the key features

1- Using the Scaling log derivatives d / d lnt .
2- Adding a potential term ... to the derivatives and with modular properties ...
3- Finding the eigenfunctions Psi_s ( t ) parametrized by a complex " s " variable, like in coherent
states.
4- Exploiting the CT-invariance of the QM problem to prove why the eigenvalues s ( 1- s ) = are
real.
5- The discrete zeros s_n are associated to the orthogonal states Psi ( t; s_n ) to the ground state
related to the center of symmetry s_o = 1/2 + i 0. This leads to the proof of the Riemann
Hypothesis.

Yes, it is worth looking at the 1 + 1 problem, use Dirac operators, spinors, implement CPT invariance (
instead of CT invariance ) and then perform a dimensional reduction to see what you get in 1-dim. ...".

 

From a Clifford Algebra point of view (see for example the book by F. Reese Harvey "Spinors and Calibrations"
(Academic Press 1990) at pages 207-208:

Cl(0,0) = R = Real Numbers with graded structure 1 corresponds to 1-dim Quantum Model used by Carlos
Castro for the Riemann Hypothesis, in which the P operator is not defined so that CPT of higher dimensions
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becomes effectively CT.
Cl(0,1) = C = Complex Numbers with graded structure 1 + 1 corresponds to 2-dim Feynman Checkerboard
physics with CPT invariance
Cl(0,2) = H = Quaternions with graded structure 1 + 2 + 1 corresponds to 4-dim physical spacetime with CPT
invariance
Cl(0,3) = H + H with graded structure 1 + 3 + 3 + 1 corresponds to 4-dim physical spacetime with CPT
invariance plus 4-dim internal symmetry space, which is the result of introducing a preferrred quaternionic
subspace into 8-dim octonionic spacetime.

 

Carlos Castro also said:

"... REALITY condition is the whole point in proving why CT-invariant QM forces the spectrum s ( 1- s ) of H_A

H_A | Psi_s ( t ) > = s ( 1- s ) | Psi_s ( t ) >

to be REAL s ( 1- s ) = real such s = real ( location of trivial zeta zeros ) s = 1/2 + i lambda ( location of non-trivial
zeta zeros ). ...".

 

In his February 2007 paper, The Riemann Hypothesis is a consequence of CT -invariant Quantum Mechanics,
Carlos Castro Perelman said:

"...The Riemann's hypothesis (RH) states that the nontrivial zeros of the Riemann zeta-function are of the form s_n =
1/2 +/- i lambda_n. By constructing a continuous family of scaling-like operators involving the Gauss-Jacobi theta
series and by invoking a novel CT -invariant Quantum Mechanics, involving a judicious charge conjugation C and
time reversal T operation, we show why the Riemann Hypothesis is true. ...

Wu and Sprung ... Phys. Rev. E 48 (1993) 2595. See also www.maths.ex.ac.uk/~mwatkins/zeta/NTfractality.htm ... have numerically shown that the
lower lying non-trivial zeros can be related to the eigenvalues of a Hamiltonian whose potential has a fractal shape and
fractal dimension equal to D = 1.5. Wu and Sprung have made a very insightful and key remark pertaining the
conundrum of constructing a one-dimensional integrable and time-reversal quantum Hamiltonian to model the
imaginary parts of the zeros of zeta as an eigenvalue problem. This riddle of merging chaos with integrability is
solved by choosing a fractal local potential that captures the chaotic dynamics inherent with the zeta zeros. ...

The essence of the proof of the RH relies in the construction of a CT - symmetric Quantum Mechanics ... and in
establishing a one to one correspondence among the zeta zeros s_n with the states PSI_s_n(t) orthogonal to the ground
( vacuum state ) PSI_s_o (t) associated with the center of symmetry

s_o = 1/2 + i 0

of the non-trivial zeta zeros and corresponding to the fundamental Riemann function obeying the "duality" condition
Z(s) = Z( 1 - s ). ...

begin with the construction of the Scaling Operators related to the Gauss-Jacobi Theta series and the Riemann zeros
given by

D_1 = - ( d / d lnt ) + ( dV / d lnt ) + k

such that its eigenvalues s are complex-valued, and its eigenfunctions are given by

PSI_s(t) = t^(-s+k) e^(V(t))

D_1 is not self-adjoint since it is an operator that does not admit an adjoint extension to the whole real line

http://www.maths.ex.ac.uk/~mwatkins/zeta/NTfractality.htm
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characterized by the real variable t. The parameter k is also real-valued. ... We also define the operator dual to D_1 as
follows,

D_2 = ( d / d lnt ) + ( dV / d lnt ) + k

that is related to D_1 by the substitution t -> 1/t and by noticing that dV(1/t)/dln(1/t) = -dV(1/t)/dlnt where V(1/t) is
not equal to V(t). The eigenfunctions of the D_2 operator are

PSI_s(1/t)

(with eigenvalue s) which can be shown to be equal to PSI_(1-s)(t) resulting from the properties of the Gauss-Jacobi
theta series under the x -> 1/x transformations. Since V(t) can be chosen arbitrarily, we choose it to be related to the
Bernoulli string spectral counting function, given by the Jacobi theta series

e^(2V(t)) = SUM{n=-oo, oo} e^(- pi n^2 / x ) = 2w(1/x) + 1

where w(x) = SUM{n=1, oo} e^(- pi n^2 x ) . The Gauss-Jacobi series obeys the relation

G(1/x) = sqrt(x) G(x)

Then, our V is such that e^(2V(t)) = G(t^l) . We defined x as t^l. We call G(x) the Gauss-Jacobi theta series (GJ)
...[define]... H_A = D_2 D_1 and H_B = D_1 D_2 ...

H_A PSI_s(t) = s ( 1 - s ) PSI_s(t)

H_B PSI_s(1/t) = s ( 1 - s ) PSI_s(1/t)

Therefore, despite that H_A, H_B are not Hermitian they have the same spectrum s(1-s) which is real-valued only in
the critical line and in the real line. ...[the above two equations are]... the one-dimensional version of the
eigenfunctions of the two-dimensional hyperbolic Laplacian given in terms of the Eisenstein's series. Had H_A,H_B
been Hermitian one would have had an immediate proof of the RH. ...

if the H_A and H_B operators are invariant under the CT operation, the RH is true ...

The invariance of the H_A,H_B operators under CT implies the vanishing commutators [H_A, CT ] = [H_B, CT ] = 0
... When the operators H_A, H_B commute with CT , there exits new eigenfunctions PSI^CT_s (t) of the HA operator
with eigenvalues s* (1 - s* ). ... similar results follow for the H_B operator ... one has two cases to consider.

Case A : If the pseudo-norm is null < PSI_s | CT | PSI_s > = 0 => (E_s - E*_ s ) =/= 0 ... where we have
defined (E_s)* = s*(1-s*) ... then the complex eigenvalues E_s = s(1-s) and E*_s = s*(1-s*) are complex
conjugates of each other. In this case the RH would be false and there are quartets of nontrivial Riemann zeta
zeros given by s_n, 1-s_n, s*_n, 1-s*_n.
Case B : If the pseudo-norm is not null : < PSI_s | CT | PSI_s > =/= 0 => (E_s - E*_s ) = 0 then the eigenvalues
are real given by Es = s(1 - s) = E*_s = s*(1 - s*) ... which implies that s = real ( location of the trivial zeta
zeros ) and/or s = 1/2 + i lambda ( location of the non-trivial zeta zeros). In this case the RH would be true and
the non-trivial Riemann zeta zeros are given by s_n = 1/2 + i lambda_n and 1-s_n = s*_n = 1/2 - i lambda_n.

We are going to prove next why Case A does and cannot occur, therefore the RH is true because we are left with case
B ... the essence of the proof relies in establishing a one to one correspondence among the zeta zeros s_n with the
states PSI_s_n (t) orthogonal to the ground ( vacuum state ) PSI_s_o (t) associated with the center of symmetry s_o =
1/2 + i 0 of the non-trivial zeta zeros and corresponding to the fundamental Riemann function obeying the "duality"
condition Z(s) = Z(1-s).

The inner products < PSI_s_o (t) | PSI_s_n (t) > = Z[sn] = 0 fix the location of the nontrivial zeta zeros s_n since Z[s]
is proportional to zeta(s) ...
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...[due to]... the consequences of ... analytic continuation ... of the function Z(s) to the entire complex s-plane ... the
construction of a genuine inner product ... of two eigenfunctions of D_1 ... is impossible ...

The crucial problem is whether there are zeros outside the critical line (but still inside the critical strip) and not the
interpretation ... as a genuine inner product. Despite this, we still rather loosely refer to this mapping as a scalar
product. The states still have a real norm squared, which however need not to be positive-definite. Here we must
emphasize that our arguments do not rely on the validity of the zeta-function regularization procedure ... which
precludes a rigorous interpretation ... as a scalar product. Instead, we can simply replace the expression "scalar product
of PSI_s_1 and PSI_s_2" by the map S of complex numbers defined as

S : C (x) C -> C

(s_1, s_2) |-> S(s_1, s_2) = - ( 2/l ) Z(as + b)

where s = s*_1 + s_2 - 1/2 and a = -2/l ; b = (4k - 1)/l. In other words, our arguments do not rely on an evaluation of
the integral ... but only on the mapping ... defined as the finite part of the integral ... We only need to study the
"orthogonality" (and symmetry) conditions with respect to the "vacuum" state so to prove why a + 2b = 1. By
symmetries of the "orthogonal" states to the "vacuum" we mean always the symmetries of the kernel of the S map.

The "inner" products are trivially divergent due to the contribution of the n = 0 term of the GJ theta series in the
integral ... From now on, we denote for "inner" product ... the finite part of the integrals by simply removing the trivial
infinity. We shall see in the next paragraphs, that this "additive" regularization is in fact compatible with the
symmetries of the problem. ...

if a and b are such that 2b + a = 1, then the symmetries of all the states s orthogonal to the "vacuum" state are
preserved by any map S ... which leads to Z(as + b). In fact, if the state associated with the complex number s = x + iy
is orthogonal to the "vacuum" state and the "scalar product" is given by Z(as+b) = Z(s'), then the Riemann zeta-
function has zeros at s' = x' + iy', s'* , 1-s' and 1-s'* . If we equate as + b = s', then as* + b = s'* . Now, 1-s' will be
equal to a(1 - s) + b, and 1 - s'* will be equal to a(1 - s* ) + b, if, and only if, 2b + a = 1. Therefore, all the states
PSI_s orthogonal to the "vacuum" state, parameterized by the complex number 1/2 + i0, will then have the same
symmetry properties with respect to the critical line as the nontrivial zeros of zeta. ...

our choice of a = -2/l and b = (4k - 1)/l is compatible with this symmetry if k and l are related by l = 4(2k - 1).
Conversely, if we assume that the orthogonal states to the "vacuum" state have the same symmetries of Z(s), then a
and b must be constrained to obey 2b + a = 1 ...

From the ... inner product of two arbitrary states , by choosing for example that l = -2 => k = 1/4 , one concludes that
the pseudo-norm

< PSI_s | CT | PSI_ s > = ... = Z[1/2] =/= 0

and consequently case A ... is ruled out and case B ... stands ... since the pseudo-norm ... is not null this implies that the
eigenvalues E_s,E*_s ... are real-valued E_s = s(1-s) = E*_s = s*(1-s*) which means that the Riemann Hypothesis is
true.

The results ... and conclusions remain the same for other choices of the parameters l, k so far as l, k are constrained to
obey the condition l = 4(2k - 1) <=> a + 2b = 1 imposed from the symmetry considerations since the orthogonal states
PSI_s_n(t) to the reference state PSI_s_o (t) must obey the same symmetry conditions with respect to the critical line
and real line as the non-trivial zeta zeros ... as a result of l = 4(2k -1).

The key reason why the Riemann hypohesis is true is due to the fact that there is no zero at s_o = 1/2 + i 0 and
consequently the pseudo-norm < PSI_s | CT | PSI_s > is not null. Had there been a zero at the center of symmetry s_o
= 1/2 + i 0 the RH would have been false. ...".
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Cornell arXiv HEP since 2002
On reading Peter Woit's blog entry at http://www.math.columbia.edu/~woit/wordpress/?p=508#comments I put up the
first comment which was:

1. Tony Smith Says: January 18th, 2007 at 5:07 pm

Peter said "… a posting at physicsforums ... shows the number of HEP submissions growing until about
2002, more or less flat since then, although each of the last two years have shown slight declines. …".

2002 was the year that the Cornell arXiv began (or greatly expanded) its blacklisting actvity. A 14 October
2002 e-mail message from register-query@arXiv.org (not addressed to me, but it was forwarded to me
which is how I know the quote is accurate) referred to: "… a large pool here - typically flagged by reader
complaints …".

Without regard to whether or not any particular person (me or any other) should have been blacklisted, it
appears that 2002 marked the establishment of a policy of using "reader complaints" as a basis for rejection
of submissions from people in the "large pool".

I am not surprised that the establishment of such a policy coincides with a flattening of the number of
submissions, followed by slight declines.

I (for the record I am not disinterested in such matters) feel that this does indeed not "reflect a healthy
field".

Tony Smith

http://www.valdostamuseum.org/hamsmith/

 

Within an hour an anonymous coward using the name anon dismissed my comment, saying:

2. anon Says: January 18th, 2007 at 5:46 pm

As far as I know, which is very little, there are a few "referees" working ad-honorem for the arXiv.
Submissions are not evaluated in detail but, rather, by their abstracts. The number of preprints actually
rejected is allegedly extremely low, and consists of obviously nonsensical submissions. I don't think those
very few rejections should have any impact on the global statistics of a given research field.

When I checked that blog entry a bit later there had been 14 more comments, but none of them dealt with the issues of
my comment, and Peter Woit himself had not dealt with the issues of my comment. So, neither Peter Woit nor any
other commenter made any effort to correct obvious factual inaccuracies in by the anonymous coward anon, such as:

"Submissions are not evaluated in detail but, rather, by their abstracts." when in fact there is no evaluation of the
content of papers submitted by people in the blacklist, "… a large pool ... typically flagged by reader complaints
…"; and
"The number of preprints actually rejected is allegedly extremely low", when the blacklist is stated by arXiv to
be "... a large pool ...".

Note anon's use of the word "allegedly" in the statement "The number of preprints actually rejected is allegedly
extremely low", and

that the number of preprints "actually rejected" is much lower than the number of preprints that would have been

http://www.math.columbia.edu/~woit/wordpress/?p=508#comments
http://www.valdostamuseum.org/hamsmith/
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submitted and posted if the blacklist were not in effect. For example, after rejection of a paper makes it clear to me
that I am still on the blacklist, I don't even try to submit some subsequent papers that I write and post on my web site.
Therefore, many of my papers don't get explicit notice from the Cornell arXiv that they are "actually rejected".

Note also that anon did not use the word "allegedly" in saying that rejected preprints "... consists of obviously
nonsensical submissions.", even though in fact many preprints were rejected only because the author was on the
blacklist, without any evaluation whatsoever of the content of the preprint.

It is painful for me to write something a reasonable comment and then see that a factually inaccurate attempt at
refutation by an anonymous coward stands unchallenged by Peter Woit or any other commenters. That makes it clear
to me that "respectable" members of the USA high energy theoretical physics establishment really hate me, and hate
hurts.

No matter what the anynymous coward anon says, it is clear to me that the Cornell arXiv has been successful in
restricting HEP submissions to its ingrown incrowd of cronies, with the result that they are acting as a self-
congratulatory private club whose main activity is a sterile circle-jerk recycling of their stagnant set of old ideas.

They are even worse than the Roman Church of the time of Galileo and Bruno, because at least the Roman Church
acknowledged the substance of their ideas, made public the allegations against them, and conducted trials. In Galileo's
case, at least one faction of the Roman Church (the Jesuits) acknowledged that he was correct on at least one point (the
existence of mountains on the moon).

Based on Peter's statement "… a posting at physicsforums ... shows

the number of HEP submissions growing until about 2002, more or less flat since then, although each of the last two
years have shown slight declines. …"

it seems that the policy of the high energy theoretical physics part of the Cornell arXiv to purge itself of new ideas is
leading it towards a Dark Age of Stagnation.
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Religion and Science
Some people (such as Sean of the Cosmic Variance blog) attack all religion, saying:

"... when I say over and over again that my beef with religion is that it's false ... I really mean it! ...".

On the other hand, religion seems to be important to many people. For example, the elected representatives of the
citizens of the USA (435 members of the House of Representatives and 100 Senators of the 110th Congress being
sworn in on 4 Jan 2007), a CNN web page (Reuters article) at
http://www.cnn.com/2007/POLITICS/01/03/congress.religion.reut/ gives their stated religious affiliations as: "…

Catholic 155;
Baptist 67;
Methodist 61;
Presbyterian 44;
Jewish 43;
Episcopal 37;
Protestant nondenominational 26;
Christian nondenominational 18;
Lutheran 17;
Mormon 15;
United Church of Christ 7.
Eastern Orthodox 5;
Christian Science 5;
Assemblies of God 4;
Unitarian Universalist 2;
African Methodist Episcopal 2;
Buddhists 2;
Evangelical 2;
Seventh Day Adventists 2;
Christian Reformed 2;
Disciples of Christ 2;
Church of Christ 2;
Congregational Baptist 1;
Anglican 1.
Reorganized Mormon 1;
Quaker 1;
Church of God 1;
Muslim 1;
Evangelical Lutheran 1;
Church of the Nazarene 1;
Evangelical Methodist 1.
No affiliation 6. …".

As someone who believes in religion, and that religion is consistent with science, and, further, that religion (properly
interpreted) shows a path to scientific truth, I am writing this page to describe how I think religion and science fit

together.

Einstein (in the New York Times Magazine on November 9, 1930 pp 1-4) described Three Stages of Human Religion:

"... what are the feelings and needs that have led men to religious thought and belief in the widest sense of
the words?
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[Stage 1 - Religion of Fear]... With primitive man it is above all fear that evokes religious notions - fear
of hunger, wild beasts, sickness, death. Since at this stage of existence understanding of causal
connections is usually poorly developed, the human mind creates illusory beings more or less analogous to
itself on whose wills and actions these fearful happenings depend. Thus one tries to secure the favor of
these beings by carrying out actions and offering sacrifices which, according to the tradition handed down
from generation to generation, propitiate them or make them well disposed toward a mortal. In this sense I
am speaking of a religion of fear ... stabilized by the formation of a special priestly caste which sets itself
up as a mediator between the people and the beings they fear, and erects a hegemony on this basis.

[Stage 2 - Religion of Morals]... The desire for guidance, love, and support prompts men to form the
social or moral conception of God. This is the God of Providence, who protects, disposes, rewards, and
punishes; the God who, according to the limits of the believer's outlook, loves and cherishes the life of the
tribe or of the human race, or even or life itself; the comforter in sorrow and unsatisfied longing; he who
preserves the souls of the dead. This is the social or moral conception of God. ... In general, only
individuals of exceptional endowments, and exceptionally high-minded communities, rise to any
considerable extent above this level.

[Stage 3 - Cosmic Religion] But there is a third stage of religious experience ... I shall call it cosmic
religious feeling. It is very difficult to elucidate this feeling to anyone who is entirely without it … The
individual feels the futility of human desires and aims and the sublimity and marvelous order which reveal
themselves both in nature and in the world of thought. Individual existence impresses him as a sort of
prison and he wants to experience the universe as a single significant whole.

... all religions are a varying blend ...

The beginnings of cosmic religious feeling already appear at an early stage of development,

e.g., in many of the Psalms of David and in some of the Prophets. Buddhism … contains a much stronger
element of this. The religious geniuses of all ages have been distinguished by this kind of religious feeling,
which knows no dogma and no God conceived in man's image; so that there can be no church whose
central teachings are based on it. … Looked at in this light, men like Democritus, Francis of Assisi, and
Spinoza are closely akin to one another. …

In my view, it is the most important function of art and science to awaken this feeling and keep it alive in
those who are receptive to it. … I maintain that the cosmic religious feeling is the strongest and noblest
motive for scientific research.

Only those who realize the immense efforts and, above all, the devotion without which pioneer work in
theoretical science cannot be achieved are able to grasp the strength of the emotion out of which alone
such work, remote as it is from the immediate realities of life, can issue.

What a deep conviction of the rationality of the universe and what a yearning to understand … Kepler and
Newton must have had to enable them to spend years of solitary labor in disentangling the principles of
celestial mechanics!

Those whose acquaintance with scientific research is derived chiefly from its practical results easily
develop a completely false notion of the mentality of the men who, surrounded by a skeptical world, have
shown the way to kindred spirits scattered wide through the world and through the centuries. …

It is cosmic religious feeling that gives a man such strength. …".

Since Einstein said that the "beginnings" of Stage 3 Cosmic Religion "already appear at an early stage of development"
of Human Religion, I will comment on Cosmic Religion aspects of Human Religions starting with very early times

Since Einstein referred to Spinoza as a "religious genius ... distinguished by ... cosmic religious feeling", my comments
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will come from a Spinoza - Pantheist - Taoist perspective. According to the Stanford Encyclopedia of Philosophy:

"… A defining feature of pantheism is allegedly that God is wholly immanent … pantheism denies the
theistic view that God transcends the world …

the most complete attempt at explaining and defending pantheism from a philosophical perspective is
Spinoza's Ethic …

philosophical Taoism is one of the best articulated and thoroughly pantheistic positions there is …".

So that I can discuss how such religion fits together with science, here is an outline of how I see science, taken from
comments (by NC and B. and Count Iblis and me) on the Cosmic Variance blog:

NC said: "… the idea that genes drive evolution … is stopping off at an arbitrary point in the long chain of causality.
The only scientific thing … to do, … searching for ultimate causes, is to not stop at genes but go on a step and tell us
about how 'selfish background radiation' drives evolution …".

I said: "... Once background radiation is brought into play, from a pantheistic view, you get to Dave Rothstein's
possibility of "God intervening every time a [quantum event] measurement occurs". ...".

B. said: "… Instead of asking where the universe comes from, ask where the natural numbers 'come from'. ... Is maths
the foundation for the theory of everything? …".

Count Iblis said: "… That's a good question and that has lead some people to postulate that reality is purely
mathematical in nature. … You can define them [the natural numbers] recursively:

0 = {} (empty set)
1 = 0 U {0} = {0}
2 = 1 U {1} = {0,1}
etc. …";

B. said: "… in the end you'll sit in this field of complex numbers, and every one of them is just a point in a plane.
Does C have a cause? …".

I said: "... If you want to continue the process, you might note that

C is the real Clifford algebra Cl(0,1;R), and
you can go from there on to real Clifford algebras of arbitrarily high dimension.
Since bivectors give you Lie algebras, you get gauge-group-type things, and
you might think of spinors as fermions, and
think of the vector space as spacetime, and
even try to put such things together to form Lagrangians … and
see where Einstein-type faith might lead. ..".

So, my picture of science is very much like my physics model based on real Clifford algebras, which can be described
(due to periodicity-8) in terms of the 2^8 = 256-dimensional Clifford algebra Cl(8).

 

Given that picture of science, here are a few comments (by no means a complete listing or discussion) about how I see
that Science fits with Human Religions:

1 - IFA: Since humans seem to have come out of Africa, the first Religion I will mention is IFA, also known as
VoDou. Western views of IFA often emphasize Stage 1 - Fear Religion aspects (casting spells etc), but the IFA
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divination system has an important Stage 3 - Cosmic Religion aspect: It is based on a 2^8 = 256 element structure that
leads us to the 2^8 = 256-dimensional Clifford algebra Cl(8).

2- Rig Veda: According to The Constitution of the Universe by Maharishi Mahesh Yogi "... The knowledge of the
total Ved ... is contained in the first sukt of the Rik Ved ... the eight syllables of the first pad ... provide... a further
commentary on ... the first syllable of Rik Ved, 'AK'. These eight syllables correspond to the ... eight fundamental
qualities of intelligence ... The first line, or 'richa', of the first sukt, comprising 24 syllables, provides a further
commentary on the first pad (phrase of eight syllables) ... The subsequent eight lines complete the remainder of the
first sukt ... These eight lines consist of 24 padas (phrases), comprising 8x24 = 192 syllables. ... these 192 syllables of
ther first sukt (stanza) get elaborated in the 192[?or is it 191?] suktas that comprise the first mandal (circular cyclical
eternal structure) of the Rik Ved, which in turn gives rise to the rest of the Ved and the entire Vedic literature. ...".

Since the first richa of the first sukt has 24 syllables plus 24 gaps (if you include a silent gap at the beginning/end to
close the first sukt into a circle) and those 24 gaps are made relevant by being elaborated by the following 8 richas of
the first sukt, which have 192 syllables, the total number of relevant entities in the first sukt is 24+24+192 = 240,
which is the number of vertices of the root vector polytope of the E8 Lie algebra. Since the E8 Lie algebra has rank 8,
it has dimension 240+8 = 248, and can be seen as 120-dim Spin(16) adjoint plus 128-dim Spin(8) half-spinors, where
Spin(16) is the bivector Lie algebra of the Cl(16) Clifford algebra, and Cl(16) = Cl(8) (x) Cl(8).

In my opinion, the Rig Veda may be the earliest reduction to writing of the original African-based orally transmitted
early global wisdom of IFA = VoDou, and, as the earliest, it may be the most nearly complete written description of
that wisdom.

3 - Shinto: The Japanese Religion named for the Spirit (Shin) of the Tao (to), whose divination system has 128
elements that call attention to the even half of the 2^8 = 256-dimensional Clifford algebra Cl(8).

4 - Taoism: The Chinese Religion whose I Ching divination system has 64 elements that call attention to the 2^6 = 64-
dimensional Cl(6) subalgebra of Cl(8), and in turn call attention to the Spin(2,4) Conformal Group that describes
Gravity and the Higgs mechanism. The Clifford graded structure of Cl(6) is 1 + 6 + 15 + 20 + 15 + 6 + 1 based on a 6-
dim vector space on which the Conformal Group Spin(2,4) = SU(2,2) acts linearly. However, the Conformal Group
also has a non-linear, but physically significant, action on a 4-dimensional vector space corresponding to 4-
dimensional physical spacetime which is related to a grading 4 + 16 + 24 + 16 + 4 = 4 + 16 + (12+12) + 16 + 4 which
in turn is based on the Lattice I Ching structure of Billy Culver

 where:

the yellow 4 correspond to physical spacetime
the red 16 correspond to the U(2,2) = U(1)xSpin(2,4) that gives Propagator Phase, Higgs, and Gravity with
respect to physical spacetime;
the cyan 12 correspond to the SU(3)xSU(2)xU(1) Standard Model with respect to physical spacetime;
the blue 12 correspond to the SU(3)xSU(2)xU(1) Standard Model with respect to momentum space;
the green 16 correspond the U(2,2) = U(1)xSpin(2,4) that gives Propagator Phase, Higgs, and Gravity with
respect to momentum space;
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the purple 4 correspond to momentum space.

 

5 - Judaism: As Stan Tenen has noted, the 613 Commandments given to Moses, beginning with the first
Commandment given in Egypt and ending with the 613th Commandment given 50 days later at Sinai, are divided into
365 negative Commandments and 248 positive Commandments. The 365 correspond to the central number in the
27x27 Magic Square , which corresponds to the 27-dim Jordan algebra J3(O) and the 248 correspond to the 248-
dimensional Lie algebra E8 and so to Cl(8) (x) Cl(8).

Urim v'Tumim  is for communication from the Spirit Mind of G-d to Humanity:

Urim takes Quantum Information in the form of the Quantum Code [[256,0,24 ]] whose word length 256
corresponds to the 256 Odu of IFA and to the dimensionality of the Cl(1,7) Clifford Algebra of the D4-D5-E6-
E7-E8 VoDou Physics model ) and transforms it into Classical Information in the form of the Golay Code C24
[24,12,8]. Thus it is said that Urim is like the light of observation that acts to decohere the superposed Quantum
State to produce an observed decohered Classical State.
The breastplate contains an array of 72 letters on stones corresponding to 3 binary 24-bit words of the Classical
Golay Code C24 [24,12,8]. Each of the 3 columns of stones would carry 1 word. Each of the columns could then
be regarded as an array of 4 rows, each row being 1 stone with 6 letters, making up a 4x6 array of letters,
corresponding to the 4x6 array structure of the MOG (Miracle Octad Generator) and the hexacode C6 [6,3,4],
whose letters are in the 4-element Galois Feild GF(4) and whose 3^4 = 64 words have 6 letters.
Tumim corresponds to symmetry structure of the Golay Code C24 [24,12,8], including its Steiner system
S(5,8,24) and its symmetry group, the Mathieu group M24 of order 24x23x22x21x20x48. The
symmetry/perfection/truth of Tumim allows for determination of whether or not each of the 3 words of the
breastplate/stones/letters belongs in C24 and for correction of errors. Computational techniques of Tumim
include the MOG and the hexacode C6.

6 - Stoicism: Marcus Aurelius (121-180 AD) said:

The Mind of the universe is social. At all events, it has created the lower forms to serve the higher, and then
linked together in a mutual dependence on each other. ... each and all are given their just due ... (Meditations V
30)
Always think of the universe as one living organism, with a single substance, and a single soul; and observe
how all things are submitted to the single perceptivity of this one whole, all are moved by its single impulse, and
all play their part in the causation of every event that happens. Remark the intricacy of the skein, the complexity
of the web. (Meditations VII 9)
All parts of the Whole ... must suffer a change of form ... if dissolution is not simply a mere dispersion of the
elements of which I am compounded, it must be a change of the grosser particles into earth-form, and the
spritual into air-form, so that they can all be reabsorbed into the universal Reason ... (Meditations X 7)
It is possible to live on earth as you mean to live hereafter. But if men will not let you, then quit the house of life;
though not with any feeling of ill-usage. "The hut smokes; I move out." ... (Meditations V 29)

 

 

7 - Christianity: According to the Stanford Encyclopedia of Philosophy: "… Philosophical Taoism is the most pantheistic, but Advaita
Vedanta, certain forms of Buddhism and some mystical strands in monotheistic traditions are also pantheistic. …
Pantheism... is antithetical to any power structure; the kind, for example, found in the Catholic church. ...". Some
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"mystical strands" of pantheism in Christianity have been excluded from doctrine of some power-structure Christian
churches. For example:

The Gospel of Thomas, according to which Jesus said: "... Split a piece of wood, and I am there. Lift up the
stone, and you will find me there. ...", was excluded from the canonical New Testament Gospels; and
According to "The Historic Implications of the Kebra Nagast" in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ): "... the
Great Pyramid at Giza ..., as a mystical and scientific symbol and also as a practical archtectural design and
building structure, goes back ... to the Ethiopian roots of the world culture in Kemet. ... The authorized King
James Bible, which first appeared in 1611, was ... going to include ... the Kebra Nagast ... However, the editors
were told, presumably by the clergy - although it came down by royal decree - to excise the chapters which
included the Kebra Nagast. ...".

According to the Catholic Encyclopedia: "... Raymond Lully... RAMON LULL ... "Doctor Illuminatus", philosopher, poet, and
theologian, b. at Palma in Majorca, between 1232 and 1236; d. at Tunis, 29 June, 1315. Probably a courtier at the court
of King James of Aragon until thirty years of age, he then became a hermit and afterwards a tertiary of the Order of
St. Francis. ... he strove to ... expound Christian theology in such a manner that the Saracens themselves could not
fail to see the truth ... he invented a mechanical contrivance, a logical machine, in which ... causing a wheel to revolve,
the propositions would arrange themselves in the affirmative or negative and thus prove themselves to be true. This
device he called the Ars Generalis Ultima or the Ars Magna, and to the description and explanation of it he devoted
his most important works. Underlying this scheme was a theoretical philosophy, or rather a theosophy, for the essential
element in Raymond's method was the identification of theology with philosophy. ... He held that there is no distinction
between philosophy and theology, between reason and faith, so that even the highest mysteries may be proved by
means of logical demonstration and the use of the Ars Magna. This of course removed all distinction between natural
and supernatural truth. ... The Church authorities, however, recognized the dangerous consequences which follow from
the breaking down of the distinction between natural and supernatural truth. Consequently, in spite of his
praiseworthy zeal and his crown of martyrdom, Raymond has not been canonized. His rationalistic mysticism
was formally condemned by Gregory XI in 1376 ...".According to a 1973 article, "Ten Men of the Church before 1500", by Bob Sander-Cederlof: "...
Lull was himself a layman, was never ordained, and never became a monk. This certainly contrasted to the priestcraft
of Catholicism ...[ another ]... significant contrast was Lull's desire to evangelize the Moslems rather than to conquer
them by force. He abhorred the Crusades, and urged the church to begin a crusade of love. ...". According to Stephen Skinner's book

"Terrestrial Astrology - Divination by Geomancy" (Routledge and Kegan Paul 1980): "... many of Ramon Lull's wheels ... look like geomantic wheels
[LoPan] ...

[ wheel A

is ]... divided into 16 chambers ... 120 more "chambers" were formed by combining pairs ...

http://www.newadvent.org/cathen/12670c.htm
http://bobsc5.home.comcast.net/xianbios/lull.html
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[Note that the 120 correspond to the adjoint part of E8, and to the 120 bivectors of Cl(16) which by real
Clifford 8-periodicity is equal to Cl(8) (x) Cl(8).

Which of the 120 Spin(16) bivectors ( that act on the 16-dim vector space of Cl(16) ) act naturally on the
8-dim vector spaces ( that are subspaces of the Cl(16) vector space ) of each of the 2 copies of Cl(8), and
which of them have actions that go beyond those subspaces ?

Since (N+N) /\ (N+N) = (N+N) ( (N+N) -1 ) / 2 = N ( N + (N-1) ) = N^2 + 2 x N/\N and for N = 8 we
have 120 = 16 /\ 16 = 64 + 2 x 28 so that:

2 x 28 = 56 of the 120 Cl(16) bivectors act naturally on the 8-dim subspaces, and they correspond to two
copies of the 28-dim Spin(8) Lie algebra, as shown by Lull's wheel X. ]

 

... Another circle ...

[ wheel S

]... shows the rational soul in the center represented by 4 squares and has its circumference divided into 16
compartments ...

[Note that 16 vertices of 4 squares correspond to the 16 vertices of a hypercube inside a 24-cell, and that
the 16 of 4 squares times the 16 of the compartments gives the 256 elements of Cl(8).

Note also that here the 16-dim vector space of Cl(16) is decomposed into (4+4) + (4+4) so that we have
Cl(16) = Spin(4+4) (x) Spin(4+4) and this decomposition is relevant to dimensional reduction of 8-dim
spacetime by introducing a preferred 4-dim quaternionic subspace spacetime into 8-dim octonionic
spacetime, so that Lull's wheel S is relevant to see how the 28 generators of Spin(8) decompose when 8-
dim spacetime freezes out into 4-dim physical spacetime plus 4-dim internal symmetry space.

The 4x4 = 16 vertices of the 4 squares represent 16 of the 28 Spin(8) bivector gauge boson generators.
They correspond to the 4x4 = 16-dim Lie algebra U(4) = U(1) x SU(4) that is represented using the
exterior algebra /\(4) with graded structure 1 + 4 + 6 + 4 + 1

The even subalgebra with graded structure 1 + 6 + 1 = 1 + 3 + 3 + 1 = 8-dimensions gives the 8 gluon
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generators of SU(3) of color force. It accounts for 2 of the 4 squares.

The other 2 squares correspond to the odd part of U(4) with graded structure 4 + 4 where the two 4 are
Hodge duals of each other and are the two fundamental representations of 4x4 = 16-dimensional U(4).
Since Hodge duality connects physical spacetime to momentum space, the first 4 is the only one that acts
as gauge generator in physical spacetime ( the other 4 acting in the dual momentum space ), and it
corresponds to 4-dimensional U(2) = U(1) x SU(2). The U(1) represents the electromagnetic photon and
the SU(2) represents the 3 weak bosons.

The dual 4 ( the fourth 4 of the squares ) describes the U(2) action in momentum space, and does not
represent any further force gauge generators, so Lull's wheel S gives 12 of the 28 Spin(8) generators as the
SU(3) x SU(2) x U(1) of the Standard Model. ]

 

... A third circle ...

[ wheel T

]... enclosed 5 triangles in a circumference of 15 compartments ....

[ To find out how the remaining 28 - 12 = 16 generators of Spin(8) work, consider that they correspond to
16-dimensional U(2,2) = U(1) x SU(2,2).

Use the U(1) to describe propagator phase, and look at the remaining 15 generators, which correpsond to
SU(2,2) = Spin(2,4), the Conformal Lie algebra that gives the Higgs mechanism plus Gravity by a
generalized MacDowell-Mansouri mechanism and the U(1) gives propagator phase.

Thus, through wheel S and wheel T, Lull shows how the Standard Model (including Higgs) and Gravity
work after dimensional reduction of octonionic 8-dim spacetime to quaternionic 4-dim physical spacetime
plus 4-dim internal symmetry space.

Note that the 5 triangles correspond to the pentagonal vertex figure of the icosahedron, which is related by
Fuller tensegrity transformation
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to the cuboctahedron which is the root vector polytope of Spin(2,4), the bivector algebra of the Cl(6)
subalgebra of Cl(8), whose 15 dimensions correspond to the 15 compartments. ]

 

... a fourth circle ...

[ wheel V

]... divided 14 compartments of its circumference between 7 virtues and 7 vices respectively rendered in blue and red
...".

[Here I have colored the wheel with black and red instead of blue and red. Compare the Heptagon of
Imaginary Octonions:

Note that the 14 compartments correspond to the 14 dimensions of the G2 Lie group of the automorphisms
of the Octonions, and that the two 7s correspond to the two S7 7-spheres that, combined with G2, make up
the 28-dimensional Lie group Spin(8) of the bivectors of Cl(8).

Note also that Lull shows 42 lines of pairs, made up of 2 sets of 21 = dim Spin(7), where one Spin(7) has
the standard emebedding in Spin(8) due to S7 = Spin(8) / Spin(7) and the other Spin(7) has the Clifford
embedding in Spin(8) due to S7 = Spin(7) / G2.
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There are 2 Clifford embeddings of Spin(7) in Spin(8), corresponding to + and - half-spinors of Spin(8) as
to which Lull's wheel X is relevant, and all 3 embeddings (1 standard and 2 Clifford ) are related by
triality. See the book "Clifford Algebras and the Classical Groups (Cambridge 1995) by Ian Porteous. ]

The above images of wheels A, S, T, and V are from Martin Gardner's paper "The Ars Magna of Ramon Lull (reprinted in

his book "Science: Good, Bad and Bogus (Prometheus Books 1989)) in which he says: ".. Lull's figure X

employs 8 pairs of traditionally opposed terms ... arranged in alternate blue and green compartments ...

[Here I have colored the wheel with black and green instead of blue and green. Note that the 8+8 = 16
elements set out as two sets of 8 opposed pairs corresponds to the 8 +half spinors and their mirror image 8
-half spinors of Spin(8) and Cl(8).

Note also that Lull shows 56 lines of pairs, made up of 2 sets of 28 = dim Spin(8), where one Spin(8) is
the bivectors of Cl(8) which act on the Cl(8) vectors of 8-dim spacetime and the other Spin(8) is the Cl(8)
Hodge dual of the bivectors, and acts in momentum space.]

Figures Y and Z are undivided circles signifying, respectively, truth and falsehood. ...

[Note that Y and Z correspond to Yin and Yang, and the basic binary duality used to construct Clifford
algebras including but not limited to 2^8 = 16x16 = 256-dimensional Cl(8).]

Some of... Lull's ... works are brief, popular versions for less intellectual readers ... For example, the categories of
certain basic figures are reduced from 16 to 9 ... These simpler ninefold circles

[Note that the 9 chambers combine by forming pairs to produce 36 more "chambers" corresponding to 36-
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dimensional adjoint representation of the Spin(9) Lie algebra, which when combined with its 8+8 = 16-
dimensional representation of Spin(9), produces the 52-dimensional Lie algebra F4 whose Lie group is the
automorphsim group of the 27-dimensional Jordan algebra J3(O). F4 can be regarded as a real version of
the 78-dimensional Lie algebra E6.]

are the ones encountered in the writings of Bruno ... and ... in Hegel's description of the Art ...

Fifty years after Lull's death ... Dominican inquisitors ... succeeded in having Lull condemned as a heretic by a papal
bull, though later church officials decided that the bull had been a forgery. Lullist schools, supported chiefly by
Franciscans, flourished .... mostly in Spain but also in other parts of Europe. ... Bruno's first and last published works,
as well as many in between, were devoted to ... the method, notably "The Compendious Building and Completion of
the Lullian Art". ...".

 

According to a Tarot University ArkLetters article by Christine Payne-Towler: "... In the late 1200's, Raymond Lully perfected from this historical
welter of worlds, correspondences, and entities an alphabetic synthesizing tool in the form of wheels within wheels.  ...
Over time Lull adjusted his invention until he had winnowed it down to the fewest movable parts holding the
maximum possible meanings. ... Marsha Schuchard quotes Lull's scientific biographer F. D. Pring-Mill, who "...thus
includes Lull's ars combinatoria among the forerunners of modern symbolic logic and computer science, 'with its
systematically exhaustive consideration of all possible combinations of the material, reduced to a symbolic coding.'" ...
the Tarot quite likely represents the next level of Lull's systematized combinatory style of thinking, only this
time physically untethered from any formal organizing principle such as the wheels-within-wheels format that Lull
pioneered. ...".

According to a "Magic and the Early Tarot" article by Robert O'Neill: "... The historical evidence overwhelmingly demonstrates that the Tarot
was designed in the 15th century in northern Italy. The specific symbols and the number of cards appear to have
evolved, starting about 1420 or even earlier. ... it is clear that there are many ties between the Tarot symbols and the
magic of the 15th century. ... Lullism, etc. played an integral role in the everyday lives of the Italian city states. ... But
it is important to recognize that the magic was not secret or pagan, it was Christian, public, and for the most part quite
orthodox. ...".

Here is a 78-card Tarot Spread corresponding to E6 of my physics model:

8s, 8w, 8c, 8p, (neutrinos) and 0 and Qp (complexifications) are the E6 Cartan subalgebra elements.

The other 72 correspond to the 72 letters on the Urim v'Tumim breastplate.

                                 Qp
                             jp     9p
                          jc           9c
                       jw        Qc       9w
                    js       21     Qw       9s              
                    kp    20           Qs    10p
                    kc 19        15       Kp 10c
                    kw 18    10     14    Kc 10w
                    ks 17  9           13 Kw 10s              
      1s               16  8     6     12 Ks                 1c
   2s    3s                7  3     5  11                 2c    3c
4s          5s                2     4                  4c          5c
   6s    7s                      1                        6c    7c
      8s          1w                            1p           8c
               2w    3w                      2p    3p
            4w          5w                4p          5p
               6w    7w                      6p    7p
                  8w                            8p
                                 0
 

The magenta 28 are the 28 Spin(8) adjoint bivectors of Cl(8).
The 16 blue are the 8 vectors of Spin(8) and Cl(8) and their 8 dual/conjugates.

http://noreah.typepad.com/tarot_arkletters/2006/08/continental_tar.html
http://horoscopes.aol.tarot.com/about-tarot/library/boneill/met-conclusion
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The 32 red are the 16 spinors (8 +halfspinors and 8 -halfspinors) of Spin(8) and Cl(8) and their 16
dual/conjugates.
The 2 black are diagonal degrees of freedom in 26-dim traceless J3(O)o part of J3(O) Jordan algebra.

 

8 - Sufism: Here are some correspondences between the Sufi Ideas of Ibn Arabi and D4-D5-E6-E7-E8 VoDou
Physics:

The One (ahadiyah)                           the empty set 
or Absolute Unity 
which needs no Names

 

Oneness (wahidiyah)                   binary separation into opposites
or Absolute possessing                          described by 
characteristics which are                all real Clifford Algebras 
the Divine Names                                   Cl(N)

 

thabita are archetypes              structures of Cl(8) = Cl(1,7) 
or fixed prototypes               that are fundamental components 
                                             of all Cl(8N) 
                                Cl(8N) = Cl(1,7) x...(Ntensors)...x Cl(1,7)
                                  The 256 elements of Cl(8) correspond 
                                              to the 256 Odu.
                                        The structures of Cl(8) include 
                                     +/- half-spinor fermion particles 
                                                        and antiparticles
                                            vector spacetime
                                          bivector gauge bosons 
                                  The 256 elements of Cl(8) correspond 
                                              to the 256 Odu

 

mumkinat are possible things       possible configurations of archetypes 
                                     forming quantum possibilities 
                                     i.e., worlds of the Many-Worlds 
                                            and Bohmian beables   

 

qada is a decisive judgment        dechoherence of a quantum superpostion 
                                        of possibilities, i.e., 
                                  choice of which World of the Many-Worlds 
                                           at an event, or 
                                   choice made by Bohm Guiding Potential

 

qadar is the outcome of qada        the World or State that is seen to 
                                  come into physical existence at an event

 

al-khalq al-jadid is the               the branching of the Worlds 
new world that is created at        of the Many-Worlds at each event 
the occurrence of every event 

 

himmah is the spirtual power      quantum consciousness resonant connection 
of an arif, or knower

http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#ahadiyah
http://www.valdostamuseum.org/hamsmith/simph.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#wahidiyah
http://www.valdostamuseum.org/hamsmith/allspaces.html#simplexconnect
http://www.valdostamuseum.org/hamsmith/clfpq.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#thabita
http://www.valdostamuseum.org/hamsmith/ClifTensorGeom.html
http://www.valdostamuseum.org/hamsmith/VodouFA.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#mumkinat
http://www.valdostamuseum.org/hamsmith/ArchMandMus.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#qada
http://www.valdostamuseum.org/hamsmith/cosm.html#instexp
http://www.valdostamuseum.org/hamsmith/cosm.html#instexp
http://www.valdostamuseum.org/hamsmith/ManyWorlds.html
http://www.valdostamuseum.org/hamsmith/Rzeta.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#qadar
http://www.valdostamuseum.org/hamsmith/allspaces.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#khalq
http://www.valdostamuseum.org/hamsmith/ManyWorlds.html
http://www.valdostamuseum.org/hamsmith/ManyWorlds.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#himmah
http://www.valdostamuseum.org/hamsmith/QuanConResonance.html#resonance
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taskhir bi-al-iradah is          Sarfatti post-Bohm Quantum Back-Reaction
constraining by will 
whereby a higher order 
constrains a lower, 
taskhir bi-al-hal is 
constraining by the state 
or situation in which 
a lower order constrains 
a higher, and 
both together form a cycle

 

wujudiyah is the cyclic ontology        Quantum Game of Many Fates
of Divine self-manifestations by 
new world creations

 

Ramon Lull and Ibn Arabi:

According to the book "Shards of Love" (Duke 1994) by Maria Rosa Menocal: "... "... Ibn 'Arabi and Ramon Llull lived ... from the end of the
twelfth to the beginning of the fourteenth centuries. ...

the twelfth century ... provided ... a fertile base for ... the heterodox movements of kabbalists, Sufis, and varieties of
Gnostics ... all at the same time in roughly the same geographical area. ... However ... a variety of repressions and
isolations among the groups meant a virtually complete retreat form the various pluralisms, and it was in this reversal
of climate ... that first Ibn 'Arabi and then Ramon Llull did their work. ...

Ibn 'Arabi ... born in Murcia in 1165 ... die[d] in Damascus in 1240 ... has ... been considered ... a pantheist ...

The textual similarities of Ibn 'Arabi's poetry with the poetry of the Zen tradition are striking ... Ibn 'Arabi's ... song,
the most famous ... of his poems ... in the famous "pantheistic" verses toward the end ... the poet is suggesting ...

"... 
My heart can take on 
any form: 
a meadow for gazelles, 
a cloister for monks, 
For the idols, sacred ground, 
Ka'aba for the circling pilgrim, 
the tables of the Torah, 
the scrolls of the Qur'an. 
I profess the religion of love; 
wherever its caravan turns along the way, 
that is the belief, 
the faith I keep. 
Like bishr, 
Hind and her sister, 
love-mad Qays and the lost Layla, 
Mayya and her lover Ghaylan." 
   

... that the varieties of experience of Love are not different from each other ...

Ramon Llull ...[ was in 1235 ]... born in Mallorca ... still largely populated by Muslims and Jews ...[ and ]...[
according to one account ]... in 1316 ... was stoned to death in Tunis for preaching not just conversion but a union and
re-union of opposites that no one could understand anymore. ...

Llull spent the decade after his conversion becoming ... proficient in Arabic ... and its philosphical traditions ... He
emerges from those ten years ... eas[ily] ... absorb[ing] and reflect[ing] ... vibrant heterodoxies of both Islam and
Judaism - the Sufis and the kabbalists ... ... and sets out preaching ... his ... Ars Magna, his magical book to end all

http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#taskhir
http://www.valdostamuseum.org/hamsmith/BohmSar.html
http://www.valdostamuseum.org/hamsmith/Sufiphysics.html#wujudiyah
http://www.valdostamuseum.org/hamsmith/ManyFates.html
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books ...[ in which ]... he expresses his belief that all reality ... is a theophany ...

Ibn 'Arabi and Llull ... the Murcian and the Mallorcan ... believed that a reconciliation between their religions was
possible ... Love, to paraphrase Ibn 'Arabi, was their religion and their text. ...".

It seems to me that such connections between Religion and Science refute the contention that
"religion is false".

In conclusion, I quote with agreement and approval from the 2007 Edge commentary of Richard Dawkins

"… I [Richard Dawkins] am optimistic that the physicists of our species will complete Einstein's dream

[ Einstein described his final theory as being "… a theorem which at present can not be
based upon anything more than upon a faith in the simplicity, i.e., intelligibility, of
nature: there are no arbitrary constants … that is to say, nature is so constituted that it is
possible logically to lay down such strongly determined laws that within these laws only
rationally completely determined constants occur (not constants, therefore, whose
numerical value could be changed without destroying the theory). …".( see Wilczek's  article in the Winter

2002 edition of Daedalus. )]

and discover the final theory of everything before superior creatures, evolved on another world, make
contact and tell us the answer.

I [Richard Dawkins] am optimistic that, although the theory of everything will bring fundamental physics
to a convincing closure, the enterprise of physics itself will continue to flourish …"

and I remark that Dawkins's belief that Einstein's "cosmic religious feeling" will lead somebody (a la Newton and
Kepler) to "discover the final theory of everything" shows that Einstein's religion has a purpose (i.e., our universe is
not pointless) and will fulfill that purpose (i.e., religion is not merely compatible with science, but is a moving
force for advancement of science).

 

 Tony Smith's Home Page
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Tony Smith's Home Page

 

Earlier Heaven Binary Sequence IFA
 

The 16 Tetragrams in Earlier Heaven Binary Number sequence are:

(o = 0 and oo = 1, ordered from top to bottom)

Oludumare (original g-d) creates Earth, the 16 Odu, the Orishas, and humans:

   Odu                              Orisha          

0 
Ogbe (light of creation)     - Orunmila (wisdom Tao)
o      heaven Tao void          (next to Oluddomare)
o 
o 
o 

1 
Osa (creativity)             - Oya (wind)
oo
o 
o 
o 

2 
Otura (unity of everything)  - Osain (forest spirits)
o 
oo
o 
o 

3 
Owonrin (rain)               - Oshun (rivers) (He Xiangu)
oo
oo
o 
o 

4 
Irete (fate)                 - Babalu Aye (healer) (TieGuai Li)
o
o 
oo
o 

5 
Ofun (taboo)                 - Eshu Legba (trickster)  
oo
o 
oo
o 

6 
Edi (womb)                   - Obatala (hermaphrodite father of humanity)
o 
oo
oo
o 

7 
Okanran (lightning)          - Chango (thunder)
oo
oo
oo

http://www.valdostamuseum.org/hamsmith/TShome.html
http://www.valdostamuseum.org/hamsmith/ichgene6.html
http://www.valdostamuseum.org/hamsmith/clif256rules.html
http://www.valdostamuseum.org/hamsmith/VodouFA.html
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o 

8 
Ogunda (sword)               - Ogun (iron) (Lu Dongbin)
o 
o 
o 
oo

9 
Iwori (consciousness)        - Eshu Legba (messenger)
oo
o 
o    
oo

10 
Ose (victim of abuse)        - Osun (guardian angel) 
o                            - truth protects good and destroys evil
oo
o 
oo

11 
Oturopon (trap)              - Ochosi (hunter) 
oo
oo
o 
oo

12 
Irosun (fire)                - Aganyu (volcano)
o 
o 
oo    
oo

13 
Ika (forest land)            - Yemaya (ocean)
oo
o 
oo
oo

14 
Obara (rainbow)              - Inle (two intertwined snakes, medicine)
o 
oo     
oo     
oo

15 
Oyeku (dark of earth)        - Ibeyi (twins Yin-Yang)
oo    Tai Ji Yin-Yang
oo    
oo    
oo

 

 

The 256 Pairs of Tetragrams in Earlier Heaven Binary Number Sequence correspond to the
256 1-dimensional Cellular Automata
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which in turn correspond to the 256 elements of the Cl(8) Clifford Algebra with graded
structure

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256 = 16x16

Grade: 0         1         2         3         4         5         6         7         8

000 00000000
001           00000001
002           00000010
003                     00000011
004           00000100
005                     00000101
006                     00000110
007                               00000111
008           00001000
009                     00001001
010                               00001010
011                               00001011
012                     00001100
013                               00001101
014                               00001110
015                                         00001111
016           00010000      
017                     00010001
018                     00010010
019                               00010011
020                     00010100
021                               00010101
022                               00010110
023                                         00010111
024                     00011000
025                               00011001
026                               00011010
027                                         00011011
028                               00011100
029                                         00011101
030                                         00011110



IFA Earlier Heaven Binary Sequence

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/IFA256oduEH.html[4/16/18, 1:27:01 AM]

031                                                   00011111
032           00100000
033                     00100001
034                     00100010
035                               00100011
036                     00100100
037                               00100101
038                               00100110
039                                         00100111
040                     00101000
041                               00101001
042                               00101010
043                                         00101011
044                               00101100
045                                         00101101
046                                         00101110
047                                                   00101111
048                     00110000
049                               00110001
050                               00110010
051                                         00110011
052                               00110100
053                                         00110101
054                                         00110110
055                                                   00110111
056                               00111000
057                                         00111001
058                                         00111010
059                                                   00111011
060                                         00111100
061                                                   00111101
062                                                   00111110
063                                                             00111111
064           01000000
065                     01000001
066                     01000010
067                               01000011
068                     01000100
069                               01000101
070                               01000110
071                                         01000111
072                     01001000
073                               01001001
074                     01001010
075                                         01001011
076                               01001100
077                                         01001101
078                                         01001110
079                                                   01001111
080                     01010000
081                               01010001
082                               01010010
083                                         01010011
084                               01010100
085                                         01010101
086                                         01010110
087                                                   01010111
088                               01011000
089                                         01011001
090                                         01011010
091                                                   01011011
092                                         01011100
093                                                   01011101
094                                                   01011110
095                                                             01011111
096                     01100000
097                               01100001
098                               01100010
099                                         01100011
100                               01100100
101                                         01100101
102                                         01100110
103                                                   01100111
104                               01101000
105                                         01101001
106                                         01101010
107                                                   01101011
108                                         01101100
109                                                   01101101
110                                                   01101110
111                                                             01101111
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112                               01110000
113                                         01110001
114                                         01110010
115                                                   01110011
116                                         01110100
117                                                   01110101
118                                                   01110110
119                                                             01110111
120                                         01111000
121                                                   01111001
122                                                   01111010
123                                                             01111011
124                                                   01111100
125                                                             01111101
126                                                             01111110
127                                                                       01111111
128           10000000
129                     10000001
130                     10000010
131                               10000011
132                     10000100
133                               10000101
134                               10000110
135                                         10000111
136                     10001000
137                               10001001
138                               10001010
139                                         10001011
140                               10001100
141                                         10001101
142                                         10001110
143                                                   10001111
144                     10010000
145                               10010001
146                               10010010
147                                         10010011
148                               10010100
149                                         10010101
150                                         10010110
151                                                   10010111
152                               10011000
153                                         10011001
154                                         10011010
155                                                   10011011
156                                         10011100
157                                                   10011101
158                                                   10011110
159                                                             10011111
160                     10100000
161                               10100001
162                               10100010
163                                         10100011
164                               10100100
165                                         10100101
166                                         10100110
167                                                   10100111
168                               10101000
169                                         10101001
170                                         10101010
171                                                   10101011
172                                         10101100
173                                                   10101101
174                                                   10101110
175                                                             10101111
176                               10110000
177                                         10110001
178                                         10110010
179                                                   10110011
180                                         10110100
181                                                   10110101
182                                                   10110110
183                                                            10110111
184                                         10111000
185                                                   10111001
186                                                   10111010
187                                                            10111011
188                                                   10111100
189                                                            10111101
190                                                            10111110
191                                                                      10111111
192                     11000000
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193                               11000001
194                               11000010
195                                         11000011
196                               11000100
197                                         11000101
198                                         11000110
199                                                   11000111
200                               11001000
201                                         11001001
202                                         11001010
203                                                   11001011
204                                         11001100
205                                                   11001101
206                                                   11001110
207                                                             11001111
208                               11010000
209                                         11010001
210                                         11010010
211                                                   11010011
212                                         11010100
213                                                   11010101
214                                                   11010110
215                                                             11010111
216                                         11011000
217                                                   11011001
218                                                   11011010
219                                                             11011011
220                                                   11011100
221                                                             11011101
222                                                             11011110
223                                                                       11011111
224                               11100000
225                                         11100001
226                                         11100010
227                                                   11100011
228                                         11100100
229                                                   11100101
230                                                   11100110
231                                                             11100111
232                                         11101000
233                                                   11101001
234                                                   11101010
235                                                             11101011
236                                                   11101100
237                                                             11101101
238                                                             11101110
239                                                                       11101111
240                                         11110000
241                                                   11110001
242                                                   11110010
243                                                             11110011
244                                                   11110100
245                                                             11110101
246                                                             11110110
247                                                                       11110111
248                                                   11111000
249                                                             11111001
250                                                             11111010
251                                                                       11111011
252                                                             11111100
253                                                                       11111101
254                                                                       11111110
255                                                                                 11111111

Here is a list of the 256 Odu of IFA in the Earlier Heaven Binary Sequence:

(o = 0 and oo = 1, first right side ordered from top to bottom then left side ordered from top to bottom)

(read names from right to left)

0 
Ogbe - Ogbe
o     o 
o     o 
o     o 
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o     o 

1 
Ogbe - Osa
o     oo
o     o 
o     o 
o     o 

2 
Ogbe - Otura
o     o 
o     oo
o     o 
o     o 

3 
Ogbe - Owonrin
o     oo
o     oo
o     o 
o     o 

4 
Ogbe - Irete
o     o 
o     o 
o     oo
o     o 

5 
Ogbe - Ofun
o     oo
o     o 
o     oo
o     o 

6 
Ogbe - Edi
o     o 
o     oo
o     oo
o     o 

7 
Ogbe - Okanran
o     oo
o     oo
o     oo
o     o 

8 
Ogbe - Ogunda
o     o 
o     o 
o     o 
o     oo

9 
Ogbe - Iwori
o     oo
o     o 
o     o    
o     oo

10 
Ogbe - Ose
o     o 
o     oo
o     o 
o     oo

11 
Ogbe - Oturopon
o     oo
o     oo
o     o 
o     oo

12 
Ogbe - Irosun
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o     o 
o     o 
o     oo    
o     oo

13 
Ogbe - Ika
o     oo
o     o 
o     oo
o     oo

14 
Ogbe - Obara
o     o 
o     oo     
o     oo     
o     oo

15 
Ogbe - Oyeku
o     oo
o     oo    
o     oo    
o     oo

16 
Osa - Ogbe
oo    o 
o     o 
o     o 
o     o 

17 
Osa - Osa
oo    oo
o     o 
o     o 
o     o 

18 
Osa - Otura
oo    o 
o     oo
o     o 
o     o 

19 
Osa - Owonrin
oo    oo
o     oo
o     o 
o     o 

20 
Osa - Irete
oo    o 
o     o 
o     oo
o     o 

21 
Osa - Ofun
oo    oo
o     o 
o     oo
o     o 

22 
Osa - Edi
oo    o 
o     oo
o     oo
o     o 

23 
Osa - Okanran
oo    oo
o     oo
o     oo
o     o 
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24 
Osa - Ogunda
oo    o 
o     o 
o     o 
o     oo

25 
Osa - Iwori
oo    oo
o     o 
o     o    
o     oo

26 
Osa - Ose
oo    o 
o     oo
o     o 
o     oo

27 
Osa - Oturopon
oo    oo
o     oo
o     o 
o     oo

28 
Osa - Irosun
oo    o 
o     o 
o     oo    
o     oo

29 
Osa - Ika
oo    oo
o     o 
o     oo
o     oo

30 
Osa - Obara
oo    o 
o     oo     
o     oo     
o     oo

31 
Osa - Oyeku
oo    oo
o     oo    
o     oo    
o     oo

32 
Otura - Ogbe
o     o 
oo    o 
o     o 
o     o 

33 
Otura - Osa
o     oo
oo    o 
o     o 
o     o 

34 
Otura - Otura
o     o 
oo    oo
o     o 
o     o 

35 
Otura - Owonrin
o     oo
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oo    oo
o     o 
o     o 

36 
Otura - Irete
o     o 
oo    o 
o     oo
o     o 

37 
Otura - Ofun
o     oo
oo    o 
o     oo
o     o 

38 
Otura - Edi
o     o 
oo    oo
o     oo
o     o 

39 
Otura - Okanran
o     oo
oo    oo
o     oo
o     o 

40 
Otura - Ogunda
o     o 
oo    o 
o     o 
o     oo

41 
Otura - Iwori
o     oo
oo    o 
o     o    
o     oo

42 
Otura - Ose
o     o 
oo    oo
o     o 
o     oo

43 
Otura - Oturopon
o     oo
oo    oo
o     o 
o     oo

44 
Otura - Irosun
o     o 
oo    o 
o     oo    
o     oo

45 
Otura - Ika
o     oo
oo    o 
o     oo
o     oo

46 
Otura - Obara
o     o 
oo    oo     
o     oo     
o     oo
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47 
Otura - Oyeku
o     oo
oo    oo    
o     oo    
o     oo

48 
Owonrin - Ogbe
oo    o 
oo    o 
o     o 
o     o 

49 
Owonrin - Osa
oo    oo
oo    o 
o     o 
o     o 

50 
Owonrin - Otura
oo    o 
oo    oo
o     o 
o     o 

51 
Owonrin - Owonrin
oo    oo
oo    oo
o     o 
o     o 

52 
Owonrin - Irete
oo    o 
oo    o 
o     oo
o     o 

53 
Owonrin - Ofun
oo    oo
oo    o 
o     oo
o     o 

54 
Owonrin - Edi
oo    o 
oo    oo
o     oo
o     o 

55 
Owonrin - Okanran
oo    oo
oo    oo
o     oo
o     o 

56 
Owonrin - Ogunda
oo    o 
oo    o 
o     o 
o     oo

57 
Owonrin - Iwori
oo    oo
oo    o 
o     o    
o     oo

58 
Owonrin - Ose
oo    o 
oo    oo
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o     o 
o     oo

59 
Owonrin - Oturopon
oo    oo
oo    oo
o     o 
o     oo

60 
Owonrin - Irosun
oo    o 
oo    o 
o     oo    
o     oo

61 
Owonrin - Ika
oo    oo
oo    o 
o     oo
o     oo

62 
Owonrin - Obara
oo    o 
oo    oo     
o     oo     
o     oo

63 
Owonrin - Oyeku
oo    oo
oo    oo    
o     oo    
o     oo

64 
Irete - Ogbe
o     o 
o     o 
oo    o 
o     o 

65 
Irete - Osa
o     oo
o     o 
oo    o 
o     o 

66 
Irete - Otura
o     o 
o     oo
oo    o 
o     o 

67 
Irete - Owonrin
o     oo
o     oo
oo    o 
o     o 

68 
Irete - Irete
o     o 
o     o 
oo    oo
o     o 

69 
Irete - Ofun
o     oo
o     o 
oo    oo
o     o 

70 
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Irete - Edi
o     o 
o     oo
oo    oo
o     o 

71 
Irete - Okanran
o     oo
o     oo
oo    oo
o     o 

72 
Irete - Ogunda
o     o 
o     o 
oo    o 
o     oo

73 
Irete - Iwori
o     oo
o     o 
oo    o    
o     oo

74 
Irete - Ose
o     o 
o     oo
oo    o 
o     oo

75 
Irete - Oturopon
o     oo
o     oo
oo    o 
o     oo

76 
Irete - Irosun
o     o 
o     o 
oo    oo    
o     oo

77 
Irete - Ika
o     oo
o     o 
oo    oo
o     oo

78 
Irete - Obara
o     o 
o     oo     
oo    oo     
o     oo

79 
Irete - Oyeku
o     oo
o     oo    
oo    oo    
o     oo

80 
Ofun - Ogbe
oo    o 
o     o 
oo    o 
o     o 

81 
Ofun - Osa
oo    oo
o     o 
oo    o 
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o     o 

82 
Ofun - Otura
oo    o 
o     oo
oo    o 
o     o 

83 
Ofun - Owonrin
oo    oo
o     oo
oo    o 
o     o 

84 
Ofun - Irete
oo    o 
o     o 
oo    oo
o     o 

85 
Ofun - Ofun
oo    oo
o     o 
oo    oo
o     o 

86 
Ofun - Edi
oo    o 
o     oo
oo    oo
o     o 

87 
Ofun - Okanran
oo    oo
o     oo
oo    oo
o     o 

88 
Ofun - Ogunda
oo    o 
o     o 
oo    o 
o     oo

89 
Ofun - Iwori
oo    oo
o     o 
oo    o    
o     oo

90 
Ofun - Ose
oo    o 
o     oo
oo    o 
o     oo

91 
Ofun - Oturopon
oo    oo
o     oo
oo    o 
o     oo

92 
Ofun - Irosun
oo    o 
o     o 
oo    oo    
o     oo

93 
Ofun - Ika
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oo    oo
o     o 
oo    oo
o     oo

94 
Ofun - Obara
oo    o 
o     oo     
oo    oo     
o     oo

95 
Ofun - Oyeku
oo    oo
o     oo    
oo    oo    
o     oo

96 
Edi - Ogbe
o     o 
oo    o 
oo    o 
o     o 

97 
Edi - Osa
o     oo
oo    o 
oo    o 
o     o 

98 
Edi - Otura
o     o 
oo    oo
oo    o 
o     o 

99 
Edi - Owonrin
o     oo
oo    oo
oo    o 
o     o 

100 
Edi - Irete
o     o 
oo    o 
oo    oo
o     o 

101 
Edi - Ofun
o     oo
oo    o 
oo    oo
o     o 

102 
Edi - Edi
o     o 
oo    oo
oo    oo
o     o 

103 
Edi - Okanran
o     oo
oo    oo
oo    oo
o     o 

104 
Edi - Ogunda
o     o 
oo    o 
oo    o 
o     oo
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105 
Edi - Iwori
o     oo
oo    o 
oo    o    
o     oo

106 
Edi - Ose
o     o 
oo    oo
oo    o 
o     oo

107 
Edi - Oturopon
o     oo
oo    oo
oo    o 
o     oo

108 
Edi - Irosun
o     o 
oo    o 
oo    oo    
o     oo

109 
Edi - Ika
o     oo
oo    o 
oo    oo
o     oo

110 
Edi - Obara
o     o 
oo    oo     
oo    oo     
o     oo

111 
Edi - Oyeku
o     oo
oo    oo    
oo    oo    
o     oo

112 
Okanran - Ogbe
oo    o 
oo    o 
oo    o 
o     o 

113 
Okanran - Osa
oo    oo
oo    o 
oo    o 
o     o 

114 
Okanran - Otura
oo    o 
oo    oo
oo    o 
o     o 

115 
Okanran - Owonrin
oo    oo
oo    oo
oo    o 
o     o 

116 
Okanran - Irete
oo    o 
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oo    o 
oo    oo
o     o 

117 
Okanran - Ofun
oo    oo
oo    o 
oo    oo
o     o 

118 
Okanran - Edi
oo    o 
oo    oo
oo    oo
o     o 

119 
Okanran - Okanran
oo    oo
oo    oo
oo    oo
o     o 

120 
Okanran - Ogunda
oo    o 
oo    o 
oo    o 
o     oo

121 
Okanran - Iwori
oo    oo
oo    o 
oo    o    
o     oo

122 
Okanran - Ose
oo    o 
oo    oo
oo    o 
o     oo

123 
Okanran - Oturopon
oo    oo
oo    oo
oo    o 
o     oo

124 
Okanran - Irosun
oo    o 
oo    o 
oo    oo    
o     oo

125 
Okanran - Ika
oo    oo
oo    o 
oo    oo
o     oo

126 
Okanran - Obara
oo    o 
oo    oo     
oo    oo     
o     oo

127 
Okanran - Oyeku
oo    oo
oo    oo    
oo    oo    
o     oo
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128 
Ogunda - Ogbe
o     o 
o     o 
o     o 
oo    o 

129 
Ogunda - Osa
o     oo
o     o 
o     o 
oo    o 

130 
Ogunda - Otura
o     o 
o     oo
o     o 
oo    o 

131 
Ogunda - Owonrin
o     oo
o     oo
o     o 
oo    o 

132 
Ogunda - Irete
o     o 
o     o 
o     oo
oo    o 

133 
Ogunda - Ofun
o     oo
o     o 
o     oo
oo    o 

134 
Ogunda - Edi
o     o 
o     oo
o     oo
oo    o 

135 
Ogunda - Okanran
o     oo
o     oo
o     oo
oo    o 

136 
Ogunda - Ogunda
o     o 
o     o 
o     o 
oo    oo

137 
Ogunda - Iwori
o     oo
o     o 
o     o    
oo    oo

138 
Ogunda - Ose
o     o 
o     oo
o     o 
oo    oo

139 
Ogunda - Oturopon
o     oo
o     oo
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o     o 
oo    oo

140 
Ogunda - Irosun
o     o 
o     o 
o     oo    
oo    oo

141 
Ogunda - Ika
o     oo
o     o 
o     oo
oo    oo

142 
Ogunda - Obara
o     o 
o     oo     
o     oo     
oo    oo

143 
Ogunda - Oyeku
o     oo
o     oo    
o     oo    
oo    oo

144 
Iwori - Ogbe
oo    o 
o     o 
o     o 
oo    o 

145 
Iwori - Osa
oo    oo
o     o 
o     o 
oo    o 

146 
Iwori - Otura
oo    o 
o     oo
o     o 
oo    o 

147 
Iwori - Owonrin
oo    oo
o     oo
o     o 
oo    o 

148 
Iwori - Irete
oo    o 
o     o 
o     oo
oo    o 

149 
Iwori - Ofun
oo    oo
o     o 
o     oo
oo    o 

150 
Iwori - Edi
oo    o 
o     oo
o     oo
oo    o 

151 
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Iwori - Okanran
oo    oo
o     oo
o     oo
oo    o 

152 
Iwori - Ogunda
oo    o 
o     o 
o     o 
oo    oo

153 
Iwori - Iwori
oo    oo
o     o 
o     o    
oo    oo

154 
Iwori - Ose
oo    o 
o     oo
o     o 
oo    oo

155 
Iwori - Oturopon
oo    oo
o     oo
o     o 
oo    oo

156 
Iwori - Irosun
oo    o 
o     o 
o     oo    
oo    oo

157 
Iwori - Ika
oo    oo
o     o 
o     oo
oo    oo

158 
Iwori - Obara
oo    o 
o     oo     
o     oo     
oo    oo

159 
Iwori - Oyeku
oo    oo
o     oo    
o     oo    
oo    oo

160 
Ose - Ogbe
o     o 
oo    o 
o     o 
oo    o 

161 
Ose - Osa
o     oo
oo    o 
o     o 
oo    o 

162 
Ose - Otura
o     o 
oo    oo
o     o 
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oo    o 

163 
Otura - Owonrin
o     oo
oo    oo
o     o 
oo    o 

164 
Ose - Irete
o     o 
oo    o 
o     oo
oo    o 

165 
Ose - Ofun
o     oo
oo    o 
o     oo
oo    o 

166 
Ose - Edi
o     o 
oo    oo
o     oo
oo    o 

167 
Ose - Okanran
o     oo
oo    oo
o     oo
oo    o 

168 
Ose - Ogunda
o     o 
oo    o 
o     o 
oo    oo

169 
Ose - Iwori
o     oo
oo    o 
o     o    
oo    oo

170 
Ose - Ose
o     o 
oo    oo
o     o 
oo    oo

171 
Ose - Oturopon
o     oo
oo    oo
o     o 
oo    oo

172 
Ose - Irosun
o     o 
oo    o 
o     oo    
oo    oo

173 
Ose - Ika
o     oo
oo    o 
o     oo
oo    oo

174 
Ose - Obara



IFA Earlier Heaven Binary Sequence

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/IFA256oduEH.html[4/16/18, 1:27:01 AM]

o     o 
oo    oo     
o     oo     
oo    oo

175 
Ose - Oyeku
o     oo
oo    oo    
o     oo    
oo    oo

176 
Oturopon - Ogbe
oo    o 
oo    o 
o     o 
oo    o 

177 
Oturopon - Osa
oo    oo
oo    o 
o     o 
oo    o 

178 
Oturopon - Otura
oo    o 
oo    oo
o     o 
oo    o 

179 
Oturopon - Owonrin
oo    oo
oo    oo
o     o 
oo    o 

180 
Oturopon - Irete
oo    o 
oo    o 
o     oo
oo    o 

181 
Oturopon - Ofun
oo    oo
oo    o 
o     oo
oo    o 

182 
Oturopon - Edi
oo    o 
oo    oo
o     oo
oo    o 

183 
Oturopon - Okanran
oo    oo
oo    oo
o     oo
oo    o 

184 
Oturopon - Ogunda
oo    o 
oo    o 
o     o 
oo    oo

185 
Oturopon - Iwori
oo    oo
oo    o 
o     o    
oo    oo
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186 
Oturopon - Ose
oo    o 
oo    oo
o     o 
oo    oo

187 
Oturopon - Oturopon
oo    oo
oo    oo
o     o 
oo    oo

188 
Oturopon - Irosun
oo    o 
oo    o 
o     oo    
oo    oo

189 
Oturopon - Ika
oo    oo
oo    o 
o     oo
oo    oo

190 
Oturopon - Obara
oo    o 
oo    oo     
o     oo     
oo    oo

191 
Oturopon - Oyeku
oo    oo
oo    oo    
o     oo    
oo    oo

192 
Irosun - Ogbe
o     o 
o     o 
oo    o 
oo    o 

193 
Irosun - Osa
o     oo
o     o 
oo    o 
oo    o 

194 
Irosun - Otura
o     o 
o     oo
oo    o 
oo    o 

195 
Irosun - Owonrin
o     oo
o     oo
oo    o 
oo    o 

196 
Irosun - Irete
o     o 
o     o 
oo    oo
oo    o 

197 
Irosun - Ofun
o     oo
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o     o 
oo    oo
oo    o 

198 
Irosun - Edi
o     o 
o     oo
oo    oo
oo    o 

199 
Irosun - Okanran
o     oo
o     oo
oo    oo
oo    o 

200 
Irosun - Ogunda
o     o 
o     o 
oo    o 
oo    oo

201 
Irosun - Iwori
o     oo
o     o 
oo    o    
oo    oo

202 
Irosun - Ose
o     o 
o     oo
oo    o 
oo    oo

203 
Irosun - Oturopon
o     oo
o     oo
oo    o 
oo    oo

204 
Irosun - Irosun
o     o 
o     o 
oo    oo    
oo    oo

205 
Irosun - Ika
o     oo
o     o 
oo    oo
oo    oo

206 
Irosun - Obara
o     o 
o     oo     
oo    oo     
oo    oo

207 
Irosun - Oyeku
o     oo
o     oo    
oo    oo    
oo    oo

208 
Ika - Ogbe
oo    o 
o     o 
oo    o 
oo    o 
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209 
Ika - Osa
oo    oo
o     o 
oo    o 
oo    o 

210 
Ofun - Otura
oo    o 
o     oo
oo    o 
oo    o 

211 
Ika - Owonrin
oo    oo
o     oo
oo    o 
oo    o 

212 
Ika - Irete
oo    o 
o     o 
oo    oo
oo    o 

213 
Ika - Ofun
oo    oo
o     o 
oo    oo
oo    o 

214 
Ika - Edi
oo    o 
o     oo
oo    oo
oo    o 

215 
Ika - Okanran
oo    oo
o     oo
oo    oo
oo    o 

216 
Ika - Ogunda
oo    o 
o     o 
oo    o 
oo    oo

217 
Ika - Iwori
oo    oo
o     o 
oo    o    
oo    oo

218 
Ika - Ose
oo    o 
o     oo
oo    o 
oo    oo

219 
Ika - Oturopon
oo    oo
o     oo
oo    o 
oo    oo

220 
Ika - Irosun
oo    o 
o     o 
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oo    oo    
oo    oo

221 
Ika - Ika
oo    oo
o     o 
oo    oo
oo    oo

222 
Ika - Obara
oo    o 
o     oo     
oo    oo     
oo    oo

223 
Ika - Oyeku
oo    oo
o     oo    
oo    oo    
oo    oo

224 
Obara - Ogbe
o     o 
oo    o 
oo    o 
oo    o 

225 
Obara - Osa
o     oo
oo    o 
oo    o 
oo    o 

226 
Obara - Otura
o     o 
oo    oo
oo    o 
oo    o 

227 
Obara - Owonrin
o     oo
oo    oo
oo    o 
oo    o 

228 
Obara - Irete
o     o 
oo    o 
oo    oo
oo    o 

229 
Obara - Ofun
o     oo
oo    o 
oo    oo
oo    o 

230 
Obara - Edi
o     o 
oo    oo
oo    oo
oo    o 

231 
Obara - Okanran
o     oo
oo    oo
oo    oo
oo    o 

232 
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Obara - Ogunda
o     o 
oo    o 
oo    o 
oo    oo

233 
Obara - Iwori
o     oo
oo    o 
oo    o    
oo    oo

234 
Obara - Ose
o     o 
oo    oo
oo    o 
oo    oo

235 
Obara - Oturopon
o     oo
oo    oo
oo    o 
oo    oo

236 
Obara - Irosun
o     o 
oo    o 
oo    oo    
oo    oo

237 
Obara - Ika
o     oo
oo    o 
oo    oo
oo    oo

238 
Obara - Obara
o     o 
oo    oo     
oo    oo     
oo    oo

239 
Obara - Oyeku
o     oo
oo    oo    
oo    oo    
oo    oo

240 
Oyeku - Ogbe
oo    o 
oo    o 
oo    o 
oo    o 

241 
Oyeku - Osa
oo    oo
oo    o 
oo    o 
oo    o 

242 
Oyeku - Otura
oo    o 
oo    oo
oo    o 
oo    o 

243 
Oyeku - Owonrin
oo    oo
oo    oo
oo    o 
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oo    o 

244 
Oyeku - Irete
oo    o 
oo    o 
oo    oo
oo    o 

245 
Oyeku - Ofun
oo    oo
oo    o 
oo    oo
oo    o 

246 
Oyeku - Edi
oo    o 
oo    oo
oo    oo
oo    o 

247 
Oyeku - Okanran
oo    oo
oo    oo
oo    oo
oo    o 

248 
Oyeku - Ogunda
oo    o 
oo    o 
oo    o 
oo    oo

249 
Oyeku - Iwori
oo    oo
oo    o 
oo    o    
oo    oo

250 
Oyeku - Ose
oo    o 
oo    oo
oo    o 
oo    oo

251 
Oyeku - Oturopon
oo    oo
oo    oo
oo    o 
oo    oo

252 
Oyeku - Irosun
oo    o 
oo    o 
oo    oo    
oo    oo

253 
Oyeku - Ika
oo    oo
oo    o 
oo    oo
oo    oo

254 
Oyeku - Obara
oo    o 
oo    oo     
oo    oo     
oo    oo

255 
Oyeku - Oyeku
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oo    oo
oo    oo    
oo    oo    
oo    oo

 

Sources and References for material on this page include:

Santeria, The Religion, by Migene Gonzalez-Wippler (Llewellyn Publications 1989);
The Sacred IFA Oracle, by Afolabi A. Epega and Philip John Neimark (HarperCollins 1995);
African Oracles in 10 Minutes, by R. T. Kaser (Avon Books 1996); and
Odu IFA, The Ethical Teachings, by Maulana Karenga (University of Sankore Press 1999).  
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More on neutrino mass in the SM February 13, 2007, posted by Tommaso
Dorigo

".... Quite unusually, my last instantiation of the periodic posting of "The Say of the Week" resulted in some
constructive criticism and in some insightful comments. Due to the usual care in documenting his comments, Tony
Smith deserves to be quoted here - to the benefit of whomever wants to read more on the subject, and to the intrigue of
who wants to know about Tony's own "unconventional" model of neutrino masses:

In his book Journeys Beyond the Standard Model (Perseus 1999) Pierre Ramond says: "… the standard
model must be extended to accommodate massive neutrinos … the extensions do not put in question
the nature of the standard model, but rather add more parameters to it … To preserve lepton number
and massive neutrinos we need to introduce new fermions to serve as the Dirac partners of the left handed
neutrinos. These new fermion degrees of freedom can have any electroweak quantum numbers …
Electroweak breaking then generates a neutrino Dirac mass of the order of 245 x Y(0) GeV … The
experimental limits on neutrino masses imply that the Y(0) cuopling constants must themselves be very
small, in the range of Y(0) less than or equal to ( 10^(-10) - 10^(-4) ). If one accepts such tiny couplings
(after all, we already have m_e = 10^(-6) M_W …), this represents a viable extension of the standard
model …".

To me, that sounds like Dirac mass for neutrinos would indeed be much like Tommaso's "say of the
week": "… a rearrangement of the furniture in the kids' room forced by the arrival of a new baby". To
verify the "say" in that way, the question is: Are neutrino mass states Dirac mass states?

In a Particle Data Group review NEUTRINO MASS, MIXING, AND FLAVOR CHANGE, Revised
September 2005, B. Kayser (Fermilab) says: "… In the Standard Model (SM), neutrinos are assumed to be
massless. Now that we know they do have masses, it is straightforward to extend the SM to accommodate
these masses in the same way that this model accommodates quark and charged lepton masses. … if the
cosmological assumptions … are correct, then 0.04 eV is less than …[ the mass of the heaviest neutrino
]… is less than (0.2 - 0.4) eV … To accommodate the nu mass in the same manner as quark masses are
accommodated, we add nu_R to the Model. Then we may construct the "Dirac mass term" … Suppose the
right-handed neutrinos required by Dirac mass terms have been added to the SM. If we insist that this
extended SM conserve …[lepton number]… L, then, of course, Majorana mass terms are forbidden. …
One approach that shows great promise is the search for neutrinoless double beta decay ( 0 nu beta beta ).
… This process manifestly violates L conservation, so we expect it to be suppressed. … Are the neutrino
mass eigenstates Majorana particles? The confirmed observation of neutrinoless double beta decay
would establish that the answer is "yes." If there are only three nu_i, knowledge that the spectrum is
inverted and a definitive upper bound on … the "effective Majorana mass for neutrinoless double beta
decay" … that is well below 0.01 eV would establish that it is "no" …".

In hep-ph/0611243 ( Lecture notes at TASI2006, Boulder, CO, June 2006 ) Petr Vogel says: "…[in]… the
Heidelberg-Moscow experiment … no obvious peak at the …[ 0 nu beta beta ]… expected position
can be seen … Nevertheless, a subset of members of the Heidelberg-Moscow collaboration
reanalyzed the data (and used additional information, e.g. the pulse-shape analysis and a different
algorithm in the peak search) and claimed to observe a positive signal corresponding to the effective
mass of … 0.39 +0.17 -0.28 eV … That report has been followed by a lively discussion … the next
generation of experiments … will, among other things, test this recent claim. … let me briefly
comment on the most advanced of the forthcoming … experiments CUORE, GERDA, EXO, and
MAJORANA … These four experiments are in various stages of funding and staging. First results are
expected in about 3 years, and substantial results within 3-5 years in all of them …".

So here too we have a drama of a collaboration with one view of experimental results and a subgroup of
the collaboration holding a very different view, and the prospect that bigger/better experiments may
resolve the matter within 3 to 5 years. This is the sort of thing that, to me, is the heart of physics, and

http://dorigo.wordpress.com/2007/02/13/more-on-neutrino-mass-in-the-sm/
http://dorigo.wordpress.com/2007/02/13/more-on-neutrino-mass-in-the-sm/
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what makes physics fun.

Tony Smith

PS - Based on my own (unconventional) physics model, my bet is on no Majorana masses, and for Dirac
masses of two of the three neutrino states nu_2 and nu_3, at around 0.009 eV and 0.054 eV, with nu_1
being massless. Very roughly my physical picture is of a 4+4=8-dim Kaluza-Klein structure in which the
higher (massive neutrino) generations have interactions related to all 8 dimensions while the first (massless
neutrino) generation lives in 4-dim physical spacetime. It is somewhat like the overall structure of the
model of Arkani-Hamed, Cheng, Dobrescu and Hall in hep-ph/0006238 (Phys. Rev. D62, 096006 (2000)),
but differing in details. ...".
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Higgs at Fermilab 2007
Z -> bb and A_FB

A_FB and Higgs
Tommaso Dorigo, in his blog entry "New Higgs predictions from EW fits: M(h)=80 GeV!" said, on 19 January 2007:

"...  An improved version of the Mw-Mt plot has been produced for winter conferences. I am still unaware of the
numbers entering in this new global fit, but here is the January 2007 result anyhow: the most likely higgs mass sits at
80 GeV, with an uncertainty of +36-26 GeV. This supersedes the former result of 85+39-28 GeV.  

The plot shows the dependence between the W mass and the top quark mass in the Standard Model, as a function of
the unknown mass of the Higgs. Lines belonging to the green band represent the functional dependence between W
and top mass for a fixed value of Higgs mass. The red ellipse constrains the three particle masses using electroweak
measurements at LEP and SLD, while the blue ellipse encrypts all direct measurements of the top and W masses. The
fact that the intersection between the blue ellipse and the red one is very small, and does not include any green region,
implies that there is a tension between the lower limit on the Higgs mass obtained at LEP II (114 GeV) and the
favored higgs mass, now at 80 GeV and thus about one sigma away from the allowed region.  

This is becoming a story of the incredibly shrinking higgs. But wait until my team blesses an improved jet energy
scale measurement in CDF, using the Z->bb peak: I expect it to change things a bit, since most of CDF top quark mass
determinations will be affected. If the authors of the analyses include the new scale measurement into their results, that
is. ...".

 

I [Tony Smith] commented on 23 January 2007:

http://dorigo.wordpress.com/
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"... Tommaso said

"… here is the January 2007 result anyhow: the most likely higgs mass sits at 80 GeV, with an uncertainty
of +36-26 GeV…there is a tension between the lower limit on the Higgs mass obtained at LEP
II (114 GeV) and the favored higgs mass, now at 80 GeV and thus about one sigma away from the
allowed region. …".

Although one sigma is far from enough to say that the Electroweak Standard Model is refuted by LEP II HIggs search,
it does raise the question:

If the Higgs is really at least 114 GeV, then what parts of the Electroweak Standard Model are most likely to be
changed in making the global fit to data match the experimental Higgs mass.

 According to the 2006 PDG review "10. Electroweak Model …" revised September 2005 by Erler and Langacker:

"… The global fit to all data, including the CDF/D0 average, m_t = 172.7 +/- 3.0 GeV, yields M_H = 89
+38 -28 GeV …

the goodness of the fit to all data is very good … Only g_L^2 from NuTeV and A^(0,b)_FB from LEP are
currently showing large (2.7 sigma and 2.4 sigma) deviations. …

The strongest individual pulls toward smaller M_H are from M_W and A^0_LR …

A_LR was measured precisely by the SLD collaboration …

while A^(0,b)_FB and the NuTeV results favor high values …

the Z-pole forward-backward asymmetries at LEP … are given by A^(0,f)_FB … where f = e, mu, tau, b,
c, s …

LEP 2 … Measurements were made … including … A_FB for b and c …

it appears that at least some of the problem in A^(0,b)_FB is experimental …

the uncertainty in A^(0,b)_FB is strongly statistics dominated. …

for … A^(b,c)_FB + M_Z …[gives]… M_H … 349 +250 -148 …[GeV]…

for … All data …[gives]… M_H … 89 +38 -28 …[GeV]…".

If the value of A^(0,b)_FB (pull toward high Higgs mass) were to be given more weight

and

the value of A^0_LR (pull toward low Higgs mass) were to be given less weight

then

would that give a Higgs mass more nearly in line with LEP II search results?

Since I am very naive about all these things, I will ask

whether the fact that LEP measured A^(0,b)_FB whose value is a pull that "favor[s] high values" of M_H

is related to the line in table 10.7 of the 2006 PDG Review:
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"for … LEP 1 (no m_t) …[gives]… M_H … 168 +232 -91 …[GeV]…" ?

and

whether the fact that SLD measured A_LR whose value is one of the "strongest individual pulls toward smaller M_H"

is related to the line in table 10.7 of the 2006 PDG Review:

"for … SLD + M_Z …[gives]… M_H … 28 +26 -16 …[GeV]…" ?

Also, I note that the 2006 PDG Review says:

"… The forward-backward asymmetry, A_FB, for e+ e- final states in ppbar collisions has been measured by CDF
and a value of sbar_l^2 extracted … A^0,b)_FB … and the hadronic asymmetries are mainly sensitive to sbar_l^2 …",

so

another very naive question I have is

whether CDF results support the LEP result (pull toward high Higgs mass) ? ...".

 

Tommaso Dorigo replied 24 January 2007:

"... I am in no position to discuss the subtleties of the A_fb measurements, of which I am sure there are readers of this
post who are more knowledgeable than me. However, I can certainly say you are right about those two pulls in
opposite directions by LEP and SLD are measured in strength by the fact that if used alone in the fits they produce
quite different values of the higgs mass. The relative strength of these pulls is, very simply, measurable by the distance
between the higgs mass they predict with that of global fits (eg. 28 vs 80, 168 vs 80) and their uncertainty. The SLD
measurement is indeed suspicious if exposed bare as the PDG does in the line you mention.

As for Nutev, their measurement is indeed quite off the mark, but I think that taking it away from the soup "because it
is unlikely" subtracts information illegitimately. If included, the higgs mass magically grows by quite a bit… but the
inclusions pays the price of a bad agreement with other measurements, so the "global" chisquare worsens significantly.
I do not know by how much, unfortunately, since the blue band plot hides that information as far as I recall.

 I will add that CDF measures the W mass high, but the pull in the global fit is not large. It is much larger the pull due
to small top masses, and here let me be a bit suspicious, because my insider information happens to indicate that our
jets are measured slightly low - by maybe a couple of GeV in the top decay range - and once that is taken into account,
the top mass measurements increase by a little bit, enough to make the higgs rise also a bit. I cannot be more precise,
since the b-jet energy scale measurement is not blessed yet, but it will be so in a few weeks, so stay tuned!

As for ppbar measurements of A_fb, I need to look those up! ...".

 

 

Z -> bb and Higgs
 Tommaso Dorigo, in his blog entry "A 2.1 sigma eccess of MSSM Higgs!" said, on 19 January 2007:

http://dorigo.wordpress.com/
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"... let me dig out a plot from D0, showing their excess of Z->bb events. Remember, if the higgs is produced directly,
it has a branching fraction to b-quark pairs, and should be present as an excess in a plot such as D0's, albeit in
modicum quantities. Here you can see the recent D0 plot.

 

Interesting! They have an excess at 160 GeV above QCD backgrounds (which are subtracted in this plot). I wonder if
D0 is considering the use of that plot - or better, an updated, larger-statistics version of it - for setting limits on ...
higgs bosons, or claiming a signal!

My question is not irrelevant, although slightly half-joking as is my usual style. Indeed, Julien and I are just about to
bless our own Z->bb signal, based on half an inverse femtobarn of data. Of course I cannot show you the plot, but
guess what ? We also see a bump at 160 GeV!

I got you curious, didn't I ? You will have to wait for three more weeks to see the Z->bb plot by CDF, unfortunately!
...".

I [Tony Smith] was indeed curious, and commented on 24 January 2007:

"... Lubos Motl in his blog on 23 January 2007 says about what looks like the same D0 plot shown in this blog entry:

"… I [Lubos] am unconvinced by the statement that there is an extra bump at 160 GeV in the chart above.
The chart would be more likely to indicate a bump at 140 GeV. …".

Although the statistics are very inconclusive to say the least, it seems to me that Lubos's remark is correct. I am not
disinterested, because my model (non-supersymmetric) has a Higgs at about 146 GeV. ...".

 

Tommaso Dorigo replied 24 January 2007:

"... if you look at D0's plot, the Z peaks at 80, not 91 GeV.

That means that b-jets were not corrected for the many effects that make them different from generic jets (on which jet
energy corrections are tuned, since those are the jets you get when you trigger on them at a hadron collider).
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b-jets are indeed different: they have a harder fragmentation function, have a larger mass, but most of all they have a
23% branching ratio into leptons - so neutrinos are produced, and they do not leave a signal. Also, 13% of b-jets have
muons inside, from b->mu or b->c->mu or b->tau->mu decay chains. And muons, too, give a minimum-ionizing
response in the calorimeter.

All that to say that if the Z peaks at 80 instead than 91, then a bump at 140 means a particle at 160 GeV. ...".

 

Also on 24 January 2007 I commented:

"... thanks for explaining about the Z-peak being at 80 GeV indicating that the analysis that produced the chart was
uncorrected for b-jet missing energy, so that the Z-peak showing up at 80 GeV when the Z-mass is known to be 91
GeV means that the Z-peak should be corrected by shifting it up 11 GeV to 91 GeV.

As you say "… then a bump at 140 means a particle at 160 GeV …".

Since my model value of 146 GeV Higgs is a tree-level calculation, and

since the state of uncertainty is such that it is OK to say that 140 + 11 = 160 GeV (and the 140 only comes from
eyeballing a preliminary chart),

I am with respect to my model happy to see a bump around 160 GeV, and am looking forward to the CDF Z to bb plot
to be released next month.

Further, the shift up by 11 GeV also would shift a much smaller (just one data point a bit above the base line, but it
and its neighbors do look like a peak) bump in the D0 chart around 170 GeV up to around 181 GeV, which is in the
range where my model expects to see a second Higgs peak (the model having 3 peaks for both the Higgs and the
Tquark).

Such things are very highly uncertain, but they give me (probably unwarranted, but it feels good anyway) optimism
while waiting for LHC results. ...".

 

Still later on 24 January 2007 Tommaso commented:

"... I think you know me well enough to not be surprised if I am skeptical about three-bumped stuff. However, I keep it
an open-ended issue until the LHC nails it. And I would be disrespectfully happy if you turned out to be even half
right.

As for the statistical information in plots, however, I usually get even more skeptical, since I know how to run
pseudoexperiments, and when you do it long enough you get to understand a simple fact: just about any background-
subtracted plot will show structures such as those at which you hint above.

You of course realize that yourself when you say "such things are very highly uncertain"… Yes. The CDF Z->bb plot
will have four times more statistics than the D0 one, and some structure above 100 GeV will still be present (I cannot
tell you exactly what or where for fear of being kicked out by CDF), but they will fail to demonstrate anything… We
really need LHC data here. ...".

I agree that LHC data is needed to be very confident about such structures, but my personal confidence,

while very low for a bump at 160 GeV only in the D0 Z -> bb plot (just one plot),

goes up a lot if I see an independent plot of the same thing, also showing a similar structure ( bump at 160 GeV ). (
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Something like that happened in the 1990s when a D0 histogram showed 3 Tquark mass peaks similar to the 3 Tquark mass peaks in a CDF Tquark evidence histogram. )

Since Tommaso said (quoted above):

"... You will have to wait for three more weeks [ from 19 January 2007 to 9 February 2007 ] to see the Z->bb plot by
CDF ... Of course I cannot [ before 9 February 2007 ] show you the plot, but guess what ?

We also see a bump at 160 GeV! ...",

I am, assuming that events due to 80+80 = 160 GeV Wpair have been taken into account in background calculations
by D0 and CDF, optimistic (subject to confirmation or refutation by LHC) that:

a Higgs boson state has been seen in two or three independent Fermilab experiments (I think that statistical
fluctuation is unlikely for multiple independent consistent observations) at about 150-160 GeV, which is close
enough for my tree-level calculation of 146 GeV to make me happy.
As to the second Higgs state of my model, around170-190 GeV, I am encouraged by the much smaller bump in
the D0 Z -> bb plot, and one data point around 190-200 GeV in the CDF H -> tautau plot, but their significance
is low.
As to the third Higgs state of my model, around 240 GeV, there is very very small bump in the D0 Z -> bb data
around 240 GeV (which should probably be shifted up by around 11 GeV), but its significance is very much
lower than even the stuff for my second Higgs state.

 

It is interesting that in the energy region from weak boson masses (80 to 91 GeV) to Higgs VeV (252 GeV) there are
three bands (particle masses are tree-level values calculated from my model, and so may differ a bit from experimental
observations):

Low: 130 to 160 GeV - Tquark_low (130 GeV), Higgs_low (146 GeV), W+W- pair (160 GeV)

Central: 170 to 190 GeV - Tquark_central (175 GeV), Higgs_central (180 GeV), Z0 pair (180 GeV)

High: 220 to 260 GeV - Tquark_high (225 GeV), Higgs_high (240 GeV), W+Z0W- triple (252 GeV), Higgs VEV
(252 GeV).

 

 

A preamble to the CDF results on Z to bb decays February 13, 2007, posted by Tommaso
Dorigo:

"... I have been searching for Z decays to b-quark pairs in proton-antiproton collider data for the last 11 years. Of
course that was not the only thing I did research-wise in this long time span, but it has been some sort of trademark of
my research activity. During my whole career I almost exclusively dealt with the reconstruction of particle decays in
jet final states. I saw top quarks, W bosons, and Z bosons decays to jets -and in two cases, these were first-time
observations. Let me describe what this is about in a few lines.

The heaviest known particles - W and Z bosons, plus of course the top quark, or the still-to-be-seen Higgs boson - can
decay to quarks pairs (triplets, the top) carrying so much energy that the latter fragment into collimated streams of
hadrons - particles themselves composed of quarks. Hadronic jets are complicated objects. Their efficient
reconstruction and precise measurement in present-day experimental apparata is not trivial. And the measurement of
the mass of the originating particle, which disintegrated to yield the quarks and eventually the jets we observe, is very
challenging.

http://www.valdostamuseum.org/hamsmith/TCZ.html
http://dorigo.wordpress.com/2007/02/13/a-preamble-to-the-cdf-results-on-z-to-bb-decays/
http://dorigo.wordpress.com/2007/02/13/a-preamble-to-the-cdf-results-on-z-to-bb-decays/
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I begun my career as a particle physicist in 1992, when I started collaborating with a group of physicists in Padova
that was looking for the decay of top quark pairs into six hadronic jets - a final state apparently doomed by a huge
background of QCD processes. Despite skepticism from our collaborators, my group eventually found a signal of that
decay (you can see the top quark decay contribution as a white area in the plot, best fitting the black points if added on
top of the yellow distribution describing the background shape),

and in 1997 we published a "first observation" paper describing our result. 

From 1996 to 1998, as a PhD student, I decided I would search for the decay of the Z boson to pairs of b-quark jets.
As hard as finding six-jet decays of top-antitop pairs had been, this is even more difficult: you only have two jets in
the event, and your background is more than 1000 times larger than the expected signal, and almost impossible to tell
apart. In fact, at the outset most people in my collaboration believed I was wasting my time -a few experts had tried
and failed before I even started. But I was confident in myself, and I also knew that finding Z->bb decays was of
paramount importance: even failure would not be a waste of time! In fact, most of our hopes to find the Higgs boson
at the Tevatron rely in the identification of its decay to pairs of b-quark jets, the very same final state of Z decay. And
the Z is only slightly lighter than the Higgs is expected to be. But the Higgs has a much lower production rate! How,
then, can we hope to see a Higgs if we do not first find the Z in the same final state ? Moreover, a well-defined Z
signal allows one to tune the response of our detector to b-jets. We can test whether our jet energy is measured
correctly, because we KNOW what the Z mass is (the LEP experiments measured it with extreme accuracy), and what
we reconstruct in the detector can be brought to match that knowledge, improving our measurements with b-jets - the
top quark mass, or the Higgs mass if the latter is found. Finally, the Z signal becomes a testing ground for any
algorithm that attempts to increase the resolution of the b-jet energy - again, an issue of paramount importance in the
search for the Higgs: if you are looking for a tiny little bump in a mass distribution, the better your resolution the
higher your bump will stand on top of a flat background - so your discovery reach on the Higgs is a linear function of
your energy resolution! In 1998 I blessed the result shown ...
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I found a small signal, about 90 events (you can see the excess of red points over the blue histogram in the inset,
shown as a function of the reconstructed Z boson mass, and a background-subtracted distribution in the main plot): not
altogether so significant by itself, but an important assertion about the capability of hadronic colliders to use that signal
to learn how to measure b-jets and search for a light Higgs boson.

 Then, in 2005 Julien and I, together with other members of a small, dedicated group were able to bless the "public-
relation" plot shown here,
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using four times more statistics and a much more efficient triggering procedure from Run II data. The green Z decay
signal shown here amounts to about 3000 Z decays, but we did not use it in the determination of the b-jet energy scale,
nor did we obtain a precise estimate of the production cross section.

Last year it was D0's turn to show what they could do in this department. They found a signal of about 1200 events ...
see plot ...

but they did not venture in a full measurement of the energy scale or the Z cross section either.

 Ok, that was the past. Now, in little less than two weeks, my work of ten years will reach a significant milestone. The
search for Z bosons in CDF Run II data will be made public by CDF via what is called a formal "blessing" - an
internal meeting where the results of a full-blown analysis are carefully scrutinized and approved for public
consumption. After that happens, you will see here the new plots and the results we obtain. ...".

How to extract a signal of Z decays to b-jets February 19, 2007, posted by Tommaso Dorigo:

"... In a recent post I promised I would discuss the analysis by which the CDF collaboration (that is, Julien and me, in
this case!) extracts a signal of Z decays to b-quark-jet pairs… So here it goes.

The process of Z production, followed by the decay of the weak Z boson to b-quark pairs, occurs roughly once every
fifty million times at the Tevatron. This fact would not be disheartening by itself - signals a thousand times rarer can
and have been isolated - were it not for the additional complication that the signature produced by two b-quarks
emitted by the Z is really not very distinctive: a pair of back-to-back jets which contain hints of the decay of B-
hadrons. The lack of tale-telling features capable of distinguishing the Z event from the 49,999,999 other collisions is
the real trouble in extracting a Z&endash;>bb decay!

The CDF online data selection is a set of hardware devices that read in the detector output and decide in real time
whether a proton-antiproton collision is worth writing to disk or not. While the collision rate is 3 millions per second,
the storage system can only write to disk 100 events per second or so: a very selective filter, the trigger, takes care of
picking the most interesting ones and discarding the rest. The search for Z->bb decays starts right there, at the trigger
selection: to ensure that they get collected, the trigger must somehow recognize them.

An extraordinary device called the SVT takes care of precisely reconstructing the trajectories of charged tracks
contained in jets in microseconds, allowing the trigger to select jet production events where b-quarks are likely to be
present.

http://dorigo.wordpress.com/2007/02/19/how-to-extract-a-signal-of-z-decays-to-b-jets/
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Due to the need of reducing the huge rate of QCD processes yielding b-quark jets in the final state as well as light-
quark or gluon jets mistaken by the SVT as coming from b-quarks, the trigger selection kills 95% of our beloved
events. We have to live with this, and be happy of the 5% we have a chance to study. (Note: QCD (quantum chromo-
dynamics) processes are those mediated by the strong interaction. Most frequently, they consist in a high-energy
scattering of two quarks or gluons off one another. The scattered bodies hadronize in a pair of back-to-back jets not
unlike those from Z decay.)

The surviving events are reconstructed by an offline program, and then a further filtering starts: we need to get rid of
as much background as we can, by relying on any conceivable characteristics able to discriminating Z production from
QCD events.

The selection starts off by requiring both jets to contain a reconstructed secondary vertex. A secondary vertex is the
originating point of two or more charged tracks contained in the jet cones, and it is the result of the long lifetime of the
b-quark. The hadron containing the b-quark leaves the primary interaction point at little less than light speed, traveling
as much as a few millimeters before disintegrating into the charged particles which allow to determine the decay point.

After the selection of an almost pure b-quark pair production final state, the signal-to-noise ratio is still very small: in
the data analyzed by CDF, about 10,000 Z->bb events are contained in dataset of about a million events. But QCD
events, produced by strong interactions, are different from Z production, due to weak interactions. The difference is
that the Z can only be produced by the collision of two quarks - one from the proton and one from the antiproton-,
while QCD events are mostly the result of a gluon-gluon collision -again, each coming from one of the two colliding
bodies.

Gluons, the mediators of the strong force, have a higher color charge than quarks. They are thus more likely to radiate
additional gluons. This is a difference that results in a higher fraction of three-jet events in QCD processes than in Z
production processes. For the same reason, the two leading jets emitted from the Z decay are more likely to be back-
to-back than jet pairs from QCD events.

A selection tuned to increase as much as possible the signal significance is thus performed on two kinematic variables:
the angle between the two jets, which is required to be close to 3.14, and the transverse energy carried by the third jet
in the event - if there is any. This allows the signal to noise ratio to become roughly 2% - a Z event every 50 QCD
events.

Once you have done all you can to increase the signal significance, you have one last weapon - the most powerful one,
which you saved for your advertising plot. It is the invariant mass of the dijet system: when the Z boson decays to two
b-jets, it imparts them with energy equal to its rest mass. By measuring the energy of the two b-jets you can get back
the 91 GeV of the Z mass, give or take some uncertainty due to the imprecise determination of jet energy. QCD events,
on the other hand, are not the result of a massive particle decay: the reconstructed mass of b-jets from QCD processes
is a smoothly falling distribution, whose shape reflects the selection cuts (requiring jets to have energy in excess of 20
GeV, say) and the decreasing probability of higher energy collsions.
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The plot shown above is the final result of the analysis performed on early Run II data in 2005. The Z  contribution
extracted by a two-component fit is shown in green. You can see that it is a small fraction of the total data! Yet, its
measurement carries some significance, because by comparing the result with simulations we learn how well we
measure the jet energy in our detector.

In four days, Julien will bless the result of our analysis of new data - almost twice as much as the data shown in the
plot above. From the Z signal we have successfully extracted a measurement of our b-jet energy scale, which carries
an uncertainty as small as the best determination obtained so far with the W->jj signal in top pair production events.

So what is the big deal ? Well, this determination of the b-jet energy scale is the first ever obtained with b-quarks. The
W signal allows to set the energy scale of light quark jets, which are potentially quite different. With this new
measurement, the future top quark mass measurements at the Tevatron will sizably decrease their systematic
uncertainty.

I will say something more when I will have permission to be more quantitative… After the blessing! ...".

Just Blessed!!!!!!! February 23, 2007. posted by Tommaso Dorigo

"... Julien blessed our new result of a Z->bb signal from Run II CDF data.

We measure a signal of 5674+1540-725 events, and a b-Jet energy scale factor of 0.974+0.020-0.018. The latter is the
most precise and only determination of this quantity so far. It basically tells us the amount of miscalibration of our jet
energy corrections for b-jets.

Using the b-JES for the reduction of the top quark mass systematic uncertainty will require more work. ...

http://dorigo.wordpress.com/2007/02/23/just-blessed/
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In the plot below, hot from the press, you see as blue points with tiny error bars the dijet mass distribution of
experimental data after a tight selection aimed at increasing as much as possible the elusive Z signal. The black curve
is the fit, the fitted Z signal is in red, and the QCD background is in green. In the inset you see the excess of data over
the background alone, compared to the fitted Z signal. ...

 ...".

 

 Tony Smith's Home Page
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Tquark Updates October 2007

In comments on a 5 September 2007 entry in Tommaso Dorigo's blog:

I said: "... in the ... plot ...

[from Tommaso Dorigo's]... PASCOS 2007 talk ... there seems to be a bump in the W to e nu data for
M_T around 170 GeV, which is the CDF accepted Tquark mass and the mass of the middle state in my 3-
state Tquark model.

It also seems to me that there is a smaller bump around 130 GeV, which is the Tquark mass for the low
state in my 3-state Tquark model.

Note that the ... plot ... does not go above 200 GeV, but in ...[another plot in that paper]... (both for 1-
tagged and 2-tagged)

it seems to me that there is a small peak around 220 GeV, which is the Tquark mass for the high state in
my 3-state Tquark model.

Tommaso Dorigo replied:

"... I honestly do not see the bumps you mention - I think they are quite reasonable fluctuations up and
down in the spectra, especially in the top mass plot where stats are poor. In any case, the W sample is
really devoid of contaminations from top decays, because of the selection cuts applied to clean up the
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sample - among them, a jet veto. ...".

I then asked:

"... What if I wanted to see whether such Tquark bumps might exist, and so wanted to look at the sample
without the Tquark suppressing selection cuts ?

How much trouble would it be for CDF to do such an analysis ?

Would CDF provide access to the sample data without such cuts to an outside analyst ? ..".

Tommaso Dorigo replied:

"... a search for a top quark of 140 GeV or elsewhere was done - when the top had not been found yet.
However, I admit that, once it was found conclusively at 174 GeV, people stopped looking elsewhere. In
any case, the background modeling has now reached a precision which leaves little margin for other
resonances, but admittedly one never knows, at least until a limit is extracted directly. One could say that
the xs limits obtained until 1993 still apply though. If your t quark at 140 and its other instantiations at
higher masses are predicted to have lower cross sections, they might as well be still allowed, considering
some of the backgrounds are tuned using the data (and if some unknown signal is buried therein, it may
therefore get washed away).

Doing such a search is tough because no grad student would be willing to waste his time on setting a limit
(few would truly believe the top at 140 or 190 is there) and then being unable to publish it -

the theoretical motivation for the search is wanting, given the lack of any publication in support.

Yes, this is the trouble with mainstream physics.

There is no way you can get your hands on CDF or D0 run II data other than associating to somebody
willing to do the analysis. When I did a search for associated VY production in 2001-2003, there was a
chinese physicist from Berkeley who participated, and eventually he was accepted as co-author of the
paper I wrote, although he always claimed he had seen a signal (I set a limit on the process).

D0 data from Run I is, however, public, or so I am told. However, it is tough to make anything of it
without a detailed understanding of the detector, the data acquisition, and suitable monte carlo simulations.
...".

I then said:

"... there will never be a "publication in support" of my model because of blacklisting,

even though it is a model in which the Higgs as a TTbar condensate leads naturally to the Tquark, through
variants of NJL models (work of Yamawaki et al), being not a simple single-state system like lighter
quarks, but with mass states including around 140 GeV and 174 GeV. ...

about old CDF and D0 semileptonic histograms:
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With respect to the CDF figure ... (colored by me with blue for the peak around 174 GeV) ... do you agree
with CDF that the green peak around 140 GeV is "a statistical fluctuation" ?

With respect to the D0 figure ... (colored by me with blue for the peak around 174 GeV) ... do you think
that its green peak around 140 GeV is also a statistical fluctuation ?

If they are both statistical fluctuations, then what are the odds of such large
fluctuations showing up at the same energy level in two totally independent sets of
data ? ...

Tommaso Dorigo replied:

"... As for the two plots you mention, they show single bin fluctuations at 140 GeV. I read 8 events in the
CDF one, in the face of a background plus signal totalling probably 2.5, and 5 in the D0 one, with about 2
from bgr+"standard" ttbar. You ask what is the probability of such a fluctuation, and that I can answer.

It is of the order of 4-sigma.
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[ To parapharse Tommaso Dorigo, in his 11 October 2007 blog entry "Single top: new results from CDF!":

WHATSA 4-SIGMA ?

In that blog entry, Tommaso Dorigo explained, saying:

"... To make a simple example, suppose you count events with certain characteristics in a given dataset, expecting to
see 100 from known background sources. You see 130: that is a surplus of +30 events, which is unlikely to be due to a
fluctuation in the sample size. Usually, event counts follow Poisson statistics, which basically says that the variance of
the 100 events is nothing else than , i.e. 10. A Poisson distribution centered at 100 with a width of 10 is basically a
gaussian function, which dies out quickly as you move away from 100 on either side. How quickly ? Well, you expect
68% of the distribution to be contained in the [90,110] interval - "1-sigma"; 97% to be within [80-120] - "2-sigma";
and 99.7% to be within [70-130] - a "three-sigma" inteval. ... a "three-sigma" or larger effect is usually called
"evidence" by particle physicists looking for a particle decay signal. It means the data really fights with the
interpretation of containing only background processes you have already accounted for when you estimated your
central value (100 in the case above). A separate word is reserved for "five-sigma" effects, which are a really tiny
probability of being due to accidental background fluctuations: in that case the effect is called "observation" of the
sought particle. ...".]

However, one would be entitled to claim a 4-sigma effect only if one observed the data after predicting the
location of the excess beforehand. In other words, a 13-over-4.5 event excess is less significant if it is
allowed to sit anywhere in a plot.

But maybe you had predicted the top at 140 before the CDF plot of 1994 came out, so that is not a
concern.

My own concern as an experimentalist is that such a spike is not physical, given the mass resolution of
CDF and D0 on a top quark decay. The top has a resolution of about 25 GeV, so in any one 10 GeV bin
there cannot be more than 20% or so of the total. That spike may be very unlikely as a fluctuation, but it is
even more so as a signal.

To be clear, there can be no effect that makes a signal significantly narrower than what it is expected. One
would have to hypothesize that all jets in those events fluctuated to neutral pions (measured better), and
still the resolution would be far, far larger than the 5-10 GeV necessary to at least hope that a significant
portion of the signal falls in a single bin. ...".

I then said:

"... Claudio Campagnari and Melissa Franklin said in hep-ex/9608003 "The Discovery of the Top Quark":
"… The energy of a jet … resolution … is typically only of the order … 1.0 / sqrt(ET) (ET in GeV) …
This poor resolution is due to

(i) the intrinsic large fluctuations in the response of calorimeters to hadronic showers,
(ii) differences in the calorimeter response between charged hadrons and electrons or photons,
(iii) energy loss in uninstrumented calorimeter regions …
(iv) energy loss due to the use of a finite cone-size in jet reconstruction, and
(v) overlaps between the jet and hadrons from the underlying event …".

Their figure 32
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shows, for D0, "… jet energy resolution as a function of jet transverse energy (ET) …",and it shows
resolution ranging from about 0.25 for ET around 30 GeV to about 0.1 for ET around 70 GeV or above,
which is pretty much what you said.

However, it seems to me that the consistency of the two plots I mentioned in that they both show narrow
10-GeV peaks around 140 GeV might indicate that the CDF and D0 detectors might really in fact have
had somewhat better resolution.

Is it possible that, in an effort to be very conservative and absolutely certain that the Tquark discovery
claim be ironclad, the resolution could in fact have been better than they stated ? ...".

On 11 October 2007, Tommaso Dorigo posted a blog entry "Single top: new results from CDF!" in which he said:

"... … New technologies and more confidence in the Monte Carlo simulations of signal and background
processes allow much more refined techniques. In the new and very successful CDF analysis, authored by
… Florencia Canelli (now FNAL), together with Peter Dong, Rainer Wallny, and Bernd Stelzer (all from
UCLA) … use is made of the matrix element of the sought process ...

single top events ... amount... to a cross section sigma(t) = 3.0^{+1.2}_{-1.1} pb ... From this
measurement, it is straightforward to derive a measurement of the Cabibbo-Kobayashi-Maskawa matrix
element , a number that specifies how likely it is that a W boson couple to a t and a b quark line. The cross
section for single top production is in fact proportional to the square of that element. CDF finds V_tb =
1.02 +/- 0.18 +/- 0.07, where the second uncertainty is theoretical and it arises from the uncertainty in top
cross section dependence on top quark mass, and other modeling details (fragmentation and
renormalization scales, alpha_s value). ...
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Tony Smith, in a comment below, asks for the distribution of reconstructed top quark mass of candidate
events with a high value of EDT, a plot which last year caused some discussion (echoed  for the D0
analysis), given that it showed some excess at 140 GeV which could fit Tony's hypothesis of a top quark at
that mass value. Here is the updated plot:

For a ghost signal, I must say this 140 GeV top quark issue is hard to die… One bin up, one bin down,
and there still is something to talk about! And it all started about 15 years ago… For more information you
can read some details of the analysis in the conference note of the analysis. ...".

In my comment to which Tommaso Dorigo referred above, I said:

"... Tommaso said "… New technologies and more confidence in the Monte Carlo simulations of signal
and background processes allow much more refined techniques. In the new and very successful CDF
analysis, authored by … Florencia Canelli (now FNAL), together with Peter Dong, Rainer Wallny, and
Bernd Stelzer (all from UCLA) … use is made of the matrix element of the sought process …".

Isn't this the same group that last year "… performed the first search for single top using a Matrix-Element
based analysis …" with a result that Tommaso said in a 20 November 2006 blog post "… does measure a
meaningful cross section - but a part of the excess of signal events clusters at low mass, indeed …" ?

If so, does their new result also have "a part of the excess of signal events [that] clusters at low
mass"?
Are they using basically the same Matrix Element technique, and if not, what are the significant
differences?
Do they have sensitivity charts (plotted as Events v. Mass) for increasing cuts on the Event
Probability Discriminant, as they had last year?
If so, are they available on the web? ...

PS - Wasn't a competing Likelihood Function method also used last year by CDF, with a result that it
found no events, thus disagreeing with the Standard Model?

Are there any newer results from the CDF Likelihood Function people?

Tommaso replied:

http://www-cdf.fnal.gov/physics/new/top/confNotes/cdf8968_STME_pub.pdf
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"... I partly answered you in an update of the post. As for the likelihood, I will report on that too in due
time - but it was not "disagreeing with the SM", it was a 2-sigma-ish downward fluke to me. ...".

I then said:

"... Tommaso, thanks for the update and the link to the pdf file.

As to the Likelihood Method, sorry for using the language "disagreeing with the SM", when a direct quote
from your November 2006 blog entry, with more context, is:

"… CDF can not measure the production of single top yet, and actually is in the awkward
position of excluding its production according to the predictions of the Standard Model. …
Nobody really believes that single top production is not there: it must be. It probably is just a
unlucky downward fluctuation of our data. But still, it starts to be embarassing! …".

I am looking forward to your "in due time" report about any new Likelihood Method results at CDF. ...".

Tommaso replied:

"... Hi Tony, it's tough to argue with people who quote you : |)

Anyway, I will let you know soon about the likelihood, I think there is a blessed result out on that too. ...".

The "conference note of the analysis" mentioned by Tommaso Dorigo contains not only the figure shown above that
"... includes the last three bins of the EPD discriminant (EPD > 0.9) ..." but also this figure

that "... incliudes the last bin of the EPD discriminant (EPD > 0.966) ...".

So, it seems that the new 2007 CDF Matrix Element analysis still shows "a part of the excess
of signal events [that] clusters at low mass", and, as Tommaso Dorigo said,

http://www-cdf.fnal.gov/physics/new/top/confNotes/cdf8968_STME_pub.pdf
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"... this 140 GeV top quark issue is hard to die… And it all started about 15 years ago…".

 

Even though over 10 years ago it appeared to have 4-sigma significance in CDF and D0
Tquark event histograms, and has appeared repeatedly in Fermilab data since then (up to and

including the updated analyses described on this web page), I have been blacklisted from
posting such ideas on the Cornell arXiv,

and it seems unlikely that detailed search for the truth about the Truth Quark will be
undertaken with respect to CDF or D0 Run II data, or LHC data, because, as Tommaso

Dorigo said above,

"... the theoretical motivation for the search is wanting, given the lack of any publication in
support ..."

and

the Cornell arXiv blacklisting prevents any publication of my theoretical model that would
support the search.

Such a Catch-22 situation is frustrating to me, as is the Kafka-esque blacklisting of me by the
Cornell arXiv, with respect to which they said that I am in "... a large pool here ... typically

flagged by reader complaints ...", but refuse to

tell me who has complained about me, or

tell me exactly what complaint they have about me, or

give me a reasonable opportunity to reply to any such complaints.

 

 

Tony Smith's Home Page

 

......

http://www.valdostamuseum.org/hamsmith/index.html
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Decoherent End of Zizzi Inflation Solves Penrose's Low-Entropy Puzzle

 

Roger Penrose, in his book The Emperor's New Mind (Oxford 1989, pages 316-317) said:

"... in our universe ... Entropy ... increases ... Something forced the entropy to be low in the
past. ... the low-entropy states in the past are a puzzle. ...".

The key to solving Penrose's Puzzle is given by Paola Zizzi in gr-qc/0007006:

"... during inflation, the universe can be described as a superposed state of quantum ... [
qubits ].

The self-reduction of the superposed quantum state is ... reached at the end of inflation
...[at]... the decoherence time

... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...

and

corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...

... This is also the number of superposed tubulins-qubits in our brain ... leading to a conscious
event. ...".

The Zizzi Inflation phase of our universe ends with decoherence "collapse" of the 2^64
Superposition Inflated Universe into Many Worlds of the Many-Worlds Quantum Theory,

only one of which Worlds is our World.
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In this image:

the central white circle is the Inflation Era in which everything is in Superposition;
the boundary of the central circle marks the decoherence/collapse at the End of Inflation; and
each line radiating from the central circle corrresponds to one decohered/collapsed Universe World (of course,
there are many more lines than actually shown), only three of which are explicitly indicated in the image, and
only one of which is Our Universe World.

Since our World is only a tiny fraction of all the Worlds, it carries only a tiny fraction of the
entropy of the 2^64 Superposition Inflated Universe, thus solving Penrose's Puzzle.

 

Penrose (in his book The Emperor's New Mind (Oxford 1989, page 339)) proposed that the solution of his Puzzle
might be related to Weyl Curvature, saying "... For some reason, the universe was created in a very special (low
entropy) state, with something like the WEYL = 0 constraint of the FRW-models imposed upon it ...".

Here is how such a WEYL = 0 constraint may be related to the low entropy due to a Many-Worlds decoherence
"collapse" at the end of Zizzi's Inflation:

From the book The Dawning of Gauge Theory, by O'Raifeartaigh (Princeton 1997, pages 45,77-81,86,120,144):

"... Weyl's ... 1918 paper ... showed how a geometrical significance could be ascribed to the
electromagnetic field ... in 1922 ... Shroedinger ... suggested ... the flaw in the original Weyl theory might
be removed by quantum mechanics ... the exponent of the non-integrable Weyl factor became quantized ...

... London in his 1927 paper ... establish[ed] the relation between Weyl's non-integrable scale factor and
the gauge principle as it ocurs in the Hamilton-Jacobi, de Broglie and Schroedinger equations ... it is the
complex amplitude of the de Broglie wave ... The fault in Weyl's original theory lay not in the presence of
Weyl's non-integrable scale-factor but in the fact that it was real and applied to the metric. It should be
converted to a phase-factor and applied to the wave-function. ... Weyl's reaction ... was ... enthusiasm ... in
... 1929 ... electromagnetism is an accompanying phenomenon of the material wave-field and not of
gravitation ...
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... Pauli proceeded to incorporate many of Weyl's ideas into his Handbuch article and by 1953 he had
become an ardent proponent of the gauge principle ...".

In the early 1950s, Bohm developed his theory, an elaboration of de Broglie-Schroedinger quantum theory.

From B. G. Sidharth's paper at physics/0211012:

"... Santamato ... Phys.Rev.D. 29 (2), 216ff, 1984 ... J. Math. Phys. 26 (8), 2477ff, 1984 ... Phys.Rev.D 32
(10), 2615ff, 1985 ... further developed the deBroglie-Bohm formulation by relating the ... Quantum
potential to ... Weyl's geometry ...".

From The Anthropic Cosmological Principle, by Barrow and Tipler (Oxford 1986, pages 446-447):

"... Penrose ... suggested that the Weyl curvature could be intimately related to the gravitational entropy of
space-time ... Unfortunately, as yet there is no obvous candidate to use as a gravitational entropy Sg ...".

As Penrose said in his book The Emperor's New Mind (Oxford 1989, pages 210-211):

"... REIMANN = WEYL + RICCI ... Einstein's equations become ... RICCI = ENERGY ...

The Weyl tensor WEYL measures a tidal distortion of our sphere of freely falling particles (i.e., an initial
change in shape, rather than in size), and the Ricci tensor RICCI measures its initial change in volume. ...
the Weyl tensor ... is an important quantity. The tidal effect that is experienced in empty space is entirely
due to WEYL. ... there are differential equations connecting WEYL with ENERGY, rather like the
Maxwell equations ... a fruitful point of view is to regard WEYL as a kind of gravitational analogue of the
electromagnetic field quantity ...".

These remarks of Penrose seem to me to justify seeing the Weyl curvature as a Weyl gauge quantum phase for a
Bohm-type Quantum Potential, especially in view of my model in which the Bohm-type Quantum Potential comes
from what is commonly viewed as a gravitational part of Bosonic String Theory and in which Many-Worlds
gravitational superposition separation plays a fundamental role in Quantum Consciousness.

Since, from the Many-Worlds point of view, the branching of the Worlds of our Universe as time moves forward
towards the future might give a realistic definition of gravitational entropy Sg and

since Deutsch has indicated that the Bohm potential can be seen to be equivalent to Many-Worlds Quantum theory,

it seems to me that

the Weyl-Schroedinger-London-Santamato description of the Quantum potential in terms of Weyl curvature could be
seen as Penrose's Weyl curvature entropy.

Moreover,

the fact that the Weyl curvature WEYL is the conformal part of the RIEMANN tensor is interesting,

and

the unification of RICCI for gravity and WEYL for quantum potential indicate to me that Jack Sarfatti's idea that
BOTH should have back-reaction is correct.
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Angular Momentum, Mass, and Magnetic Dipole Moment

 At T = 10^19 GeV, the Planck Mass/Energy, the Inflation Era begins.
 At T = 10^16 GeV, the SU(5) Monopole Mass/Energy ... [ According to The Early Universe, by G. Borner
(Springer-Verlag 1988), from which book's Fig. 6.21 the SU(5) GUT illustration below is taken, "... For GUT
physics monopoles are extremely interesting objects: they have an onion-like structure ... which contains the
whole world of grand unified theories.

Near the center ( about 10^(-29) cm ) there is a GUT symmetric vacuum.
At about 10^(-16) cm, out to the Yukawa tail ... exp( - Mw r ), the field is the electroweak colour field of
the (3,2,1) standard model, and
at ...[10^(-15) cm]... it is made up of photons and gluons, while
at the edge [ 10^(-13) cm ] there are fermion-antifermion pairs.
Far beyond nuclear distances it behaves as a magnetically-charged pole of the Dirac type.

This view of the GUT monopole raises the possibility that it may catalyze the decay of the
proton ...". ]...

SU(5) GUT Monopole formation ends and the Inflationary X-Boson Higgs mechanism
eliminates the relic Monopoles.

According to The Early Universe, by Kolb and Turner (1994 paperback edition, Adddison-Wesley,
page 526): "... the full symmetry of the GUT cannot be manifest; if it were the proton would decay
in 10^(-24) sec. The gauge group ... must be spontaneously broken to [ SU(3) x SU(2) x U(1) ]. For
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SU(5), this is accomplished by ... masses of the order of the unification scale for the twelve X ...
gauge bosons. ...[

                X color charges              X electric charges 
      
3 3 3 X X          red red                        -4/3 -1/3
3 3 3 X X        green green                      -4/3 -1/3
3 3 3 X X         blue blue                       -4/3 -1/3
X X X 2 2  antired antigreen antiblue          +4/3 +4/3 +4/3
X X X 2 2  antired antigreen antiblue          +1/3 +1/3 +1/3

]... Thus, ... at energies below 10^14 GeV or so the processes mediated by X ... boson exchange can
be treated as a four-fermion interaction with strength ... [proportional to 1 / M^2 ] ... where M = 3 x
10^14 GeV is the unification scale. ... these new ... interactions are extremely weak at energies
below 10^14 GeV. ... the proton lifetime must be ...[about]... 10^31 yr. ...".  

In The Early Universe (paperback edition Addison-Wesley 1994) Kolb and Turner say (at p. 526):
"... SU(5) GUT ...[has]... at the very least one complex 5-dimensional Higgs. The 5-dimensional
Higgs contains

the usual doublet Higgs required for W-Boson SSB ...[which]... must acquire a mass of order
of a few 100 GeV and
a color triplet Higgs ... which can also mediate B,L [baryon,lepton] violation. The triplet
component must acquire a mass comparable to ... M = 3 x 10^14 GeV ... to guarantee the
proton's longevity, ...".

At T = 10^15 GeV or about 10^(-34) sec the size of Our Universe is about 10 cm, and the Inflation Era ends.
At T = 10^14 GeV, the SU(5) X-Boson Mass/Energy, Zizzi Reheating occurs and SU(5) Unification ends.  At
the phase transition at 10^14 GeV the GUT SU(5) is broken to U(3)xU(2)

3 3 3
3 3 3
3 3 3
      2 2
      2 2

and then to the Standard Model SU(3) x SU(2) x U(1) with the usual Higgs doublet with VEV around 250 GeV.

 

After the Inflation Era, Our Universe begins its current phase of expansion

controlled by Gravity according to a MacDowell-Mansouri Mechanism based on the Conformal Group Spin(2,4) =
SU(2,2) with 15 generators:
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6 Lorentz Rotation and Boost Generators;
4 Special Conformal Generators;
4 Translation Generators; and
1 Scalar Dilation Generator.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira: "... By the process of Inonu-Wigner group
contraction taking the limit R -> 0, ...[where R is the de Sitter pseudo-radius, the] ... de Sitter group... [ whether of
metric ... (-1,+1,+1,+1,-1) or (-1,+1,+1,+1,+1) , is]... contracted to the group Q, formed by a semi-direct product
between Lorentz and special conformal transformation groups, and ... de Sitter space...[is]... reduced to the cone-space
N, which is a space with vanishing Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space
goes to infinity in this limit, we can say that N is a spacetime gravitationally related to an infinite cosmological
constant.".

If the 2+4 = 6-dimensional spacetime on which the full Conformal Group Spin(2,4) acts linearly is viewed in
terms of an elastic Aether, its rigidity would correspond to the VEV of the X-Boson Higgs Condensate on the
order of 10^14 GeV. Since the action of the Conformal Group Spin(2,4) = SU(2,2) is nonlinear on 4-dimensional
physical spacetime, the 4-dimensional elastic Aether can, within the Conformal Expanding Domain of Our
Universe, be deformed by Special Conformal and Dilation transformations without the restrictions of X-Higgs
VEV rigidity on the order of 10^14 GeV.

The Aldrovandi-Peireira paper shows that

the 10 Generators (4 Special Conformal and 6 Lorentz) describe Our Universe expanding due to Dark Energy
(also known, somewhat inaccurately as it is variable, a cosmological constant).

 What about the other Generators?

The 4 Translation Generators describe spacetime, singularities of which are black holes, and Primordial Black
Holes after the End of the Inflation Era make up the Dark Matter of Our Universe that organizes the Large

Scale Structure of Galaxy Formation.

The 1 Scalar Dilation Generator corresponds to the Scalar Higgs of the W-Bosons, with VEV 250 GeV, that
gives mass to Ordinary Matter in Our Universe.

Those 15 Conformal Group Spin(2,4) = SU(2,2) Generators indicate that the basic tree-level ratio Dark Energy : Dark
Matter : Ordinary Matter is 10 : 4 : 1 = 67 : 27 : 6 . After taking into account the history of Our Universe to the Present
Time, that ratio is calculated to be, as of Now, consistent with observations including WMAP:

Dark Energy : Dark Matter : Ordinary Matter = 75.3 : 20.2 : 4.5

After conventional expansion of our universe begins, some regions of our Universe become Gravitationally Bound
Domains (such as, for example, Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming
domains within our Universe like IceBergs in an Ocean of Water. Within each Gravitationally Bound Domain,
spacetime (regarded as Aether) is incompressible with a rigidity on the order of the W-Boson Higgs VEV = 250 GeV.

On a large scale (billions of light years), the Gravitationally Bound Domains are roughly traced out by Galaxies
and Clusters of Galaxies
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so the the white dots would be the Gravitationally Bound Domains (like rigid pennies on an expanding balloon, or
rigid raisins in an expanding cake) and the black background would be the Conformal Expanding Domain of Our
Universe.

When the Gravitationally Bound Domains begin to form as Galaxy Cluster Structures in the early stages of the
current phase of expansion of Our Universe, according to a 6 December 2006 caption to ESO PR Photo 45/06

"... Spatial, three-dimensional distribution of galaxies in a slice of the Universe as it was 7 billion years ago, based on
the VVDS study: brighter areas represent the regions of the Universe with most galaxies. Astonishingly, the galaxy
distribution - the 'building blocks' of the large scale structure - takes the shape of a helix at this primordial epoch.
...". Such a helical structure suggests that helical magnetic fields might be involved in galaxy formation. Further,
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Battaner et al, in in astro-ph/9801276, astro-ph/9802009, and astro-ph/9911423, suggest that the simplest network
pattern for distribution of superclusters of galaxies that is compatible with magnetic field constraints

is made up of octahedra contacting at their vertexes, which is related to a tiling of 3-dim space by cuboctahedra and
octahedra, and also to the heptaverton of Arthur Young and octonionic structures of Onar Aam.

 

Within each Gravitationally Bound Domains there can exist Islands of Conformal Expansion in which all 15 generators
of Conformal Spin(2,4) = SU(2,2) remain effective,

like Puddles of Water (red) on an IceBerg (blue) floating in an Ocean of Water (red), so the overall structure of Our
Universe in terms of Gravitationally Bound Domains (pennies, raisins, IceBergs) and Conformal Expanding Domains
(balloon, cake, water) is quite complicated.

To get some feeling for this structure, begin by considering Clusters of Galaxies to be the largest Gravitationally
Bound Domains and then looking at the next level down in sixe, Galaxies. As Hartmann and Miller say in their book
Cycles of Fire (Workman Publishing 1987)
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"... Most brilliant of all are quasars ...[with bipolar]... jets ...
active galazies...[with]... jets ...[and]... disks of gas around black holes in the galactic center ...
exploding galayies ...[with]... gas ejected from the nucleus, along with strong radio radiation ...
Seyfert galayies ...[with].. luminous and variable ... nuclei ...
normal ... galaxies ...[with]... bright central nucleus ...".

Going down one more level in size, to Stars and Stellar Systems like Our Solar System, Hartmann and Miller
describe

"... a star just formed ...[in]... its disk-shaped cocoon nebula some of which is being blown out in bipolar jets ... near a
dark molecular cloud ... embedded in a ... nebular region ... The dust in the cocoon reddens the star's light ...".

Kohji Tomisaka of Niigata University says in astro-ph/9911166: "... the star formation process ... angular momentum
transfer in the contraction of a rotating magnetized cloud is studied with axisymmetric MHD simulations. Owing to the
large dynamic range covered by the nested-grid method, the structure of the cloud in the range from 10 AU to 0.1 pc is
explored. First, the cloud experiences a run-away collapse, and a disk forms perpendicularly to the magnetic field, in
which the central density increases greatly in a finite time-scale. In this phase, the specific angular momentum j of the
disk decreases to about 1/3 of the initial cloud. After the central density of the disk exceeds about 10^10 cm ^(-3) , the
infall on to the central object develops. In this accretion stage, the rotation motion and thus the toroidal magnetic field
drive the outflow. The angular momentum of the central object is transferred efficiently by the out\flow as well as the
effect of the magnetic stress. ... the seeding region (origin of the outflow) ... expands radially outward. This outflow is
driven by the gradient of the magnetic pressure of the toroidal magnetic fields ... which are made by the rotation
motion ... The magnetic fields exert torque on the outflowing gas to increase its angular momentum. On the other hand,
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they exert torque on the disk to decrease the angular momentum ... [in about 7000 years] ... the outflow expands and
reaches ... [about 4 AU] ... The angular momentum distribution at that time ... has been reduced to ... a factor of 10 ^(-
4) from the initial value (i.e. from 10^20 cm^2 s ^(-1) to 10^16 cm^2 s ^(-1)). ... the coupling between gas and
magnetic fields ... becomes stronger as long as we consider the seeding region, indicating that the mechanism of
angular momentum transfer works also in the later stage of the evolution [after 7000 years]. ...".

If you look closely at the central star in the star-formation image above, you might see Birkeland Current Loops
(image from thesurfaceofthesun.com web page) that look up close like Solar Coronal Loops (image from electric-
cosmos.org/sun.htm web page).

 

Up close, Birkeland Current Loops are seen to have braided filament structure (Cygnus Loop image from
antwrp.gsfc.nasa.gov.

 

The scale of Birkeland Current Loops extends beyond Stellar to Galactic (images, SOHO of Sun and NRAO of
Fornax A from thunderbolts.info webpage, which said as to NGC "... a tiny but energy-dense plasmoid at the center of
the galaxy ... Fornax A ... discharges energy along oppositely-directed Birkeland filaments (invisible in this image)
into the radio lobes. Diffuse currents loop back from the lobes to the spiral arms, where their increasing density
triggers star formation as they return to the central plasmoid. ..." ...).
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The scale also extends down to Planetary, as is seen in the Jupiter-Io system (image from Anthony Peratt's book
Physics of the Plasma Universe (Springer-Verlag 1992)).

The scale may also extend down to Asteroidal. According to a 17 September 1994 article by Jeff Hecht in the New
Scientist: "... inclusions ... in chondrules ... in chondrites, the commonest meteorites ...[were]... heated ... to about 2000
kelvin at the birth of the solar system, 4.6 billion years ago. ...[possibly by]... Lightning ... and ... magnetic discharges
... laser tests ... to model the intense visible and infrared light expected near electric or magnetic discharges ... produced
dark structures ... remarkably similar to .... inclusions found in chondrules ...".

As can be seen from the image below (adapted from some of the above images and also An Introduction to Modern
Astrophysics, by Carroll and Osterlie (Addison-Wesley 1996), Solar System Evolution, by Stuart Ross Taylor
(Cambridge 1992), and B. V. Vasiliev's papers astro-ph/0002048 and astro-ph/0002171), Angular Momentum,
Magnetic Dipole Moment, and Mass are systematically related or Stars and Stellar Systems and their
components.
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Angular Momentum J and Magnetic Dipole Moment P are related by a constant that is on the order of unity ( J = P )
(natural units) due to Gravity-Induced Electric Polarization of matter.

As to the relationship between Angular Momentum J and Mass (which, due to the Angular Momentum - Magnetic
Dipole Moment relationship, implies a relationship between Magnetic Dipole Moment and Mass), Jack Sarfatti's paper
wessonI.PDF describes a 1981 paper by Paul Wesson in which Wesson plotted total angular momentum J against mass
M for the solar system, double stars, star clusters, spriral galaxies, the Coma cluster, and the local supercluster in
which Wesson found that Angular Momentum J and Mass M are related by a constant p such that

J = p M^2 and

J/M = p M.

Wesson's observations indicate approximately, that

p = 10^(-16) g^(-1) cm^2 sec^(-1) (cgs units) and

p = 1 / alpha_EM = 137 (natural units G = hbar = c = 1).

For Elementary Specific Angular Momentum J/M = hbar, in natural units where hbar = 1 and the unit of mass is the
Planck mass Mplanck:

M = (J/M) / p = alpha_EM, which gives

M = Mplanck / 137

which is roughly the mass of an SU(5) Magnetic Monopole.

Wesson's observations are consistent with a Compton Radius Vortes Kerr-Newman Black Hole related to the Wesson
Force. The equation (in units with G = c = hbar = 1) for a Kerr-Newman Black Hole with coincident outer and inner
event horizons and with Q = 1

meaning that the Black Hole Core has UNIT amplitude to absorb or emit a gauge boson, in accord with
Feynman's statement in his book QED (Princeton 1988): "... e - the amplitude for a real electron to emit or
absorb a real photon. It is a simple number that has been experimentally determined to be close to -
0.0854... the inverse of its square: about 137.03... has been a mystery ... all good theoretical physicists put
this number up on their wall ..."

http://www.stardrive.org/
http://www.stardrive.org/Jack/wessonI.PDF
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is Q^2 + (J/M)^2 = 1 + (J/M)^2 = M^2. Dividing through by M^2, you get

J^2/M^4 = (J/M^2)^2 = 1 - (1/M)^2

For the Wesson force for which J = p_wesson M^2 with p_wesson = 1 / alpha_EM

J = sqrt(1 - (1/M)^2) M^2 = p_wesson M^2 = 137 M^2

so that 1 - (1/M)^2 = 137^2 and 1/M = sqrt(1 -137^2) = 137 i = 137 exp(pi/2)

Then the magnitude | 1 / Mwesson | = 137 which (since the units are natural units with G = c = hbar = 1) implies that

Mwesson = Mplanck / 137 = 10^19 / 137 = 7.3 x 10^16 GeV

which is consistent with Wesson's observation that

Mwesson = 7.3 x 10^16 GeV = Mmonopole

 

The Linear Angular Momentum, Magnetic Dipole Moment, and Mass Relationships hold in Gravitationally
Bound Domains, which are characterized by

Energy Below about 250 GeV = VEV of W-Boson Higgs where:

the 1 Scalar Dilation and 4 Special Conformal Transformations of the 15-dimensional Conformal Group
Spin(2,4) = SU(2,2) are frozen out;
the 4 Translations and 6 Lorentz Transformations combine as described in gr-qc/9809061 by R. Aldrovandi
and J. G. Peireira: "... By the process of Inonu-Wigner group contraction taking the limit R -> oo, ...[where
R is the de Sitter pseudo-radius, the] ... de Sitter group... [ whether of metric ... (-1,+1,+1,+1,-1) or (-
1,+1,+1,+1,+1) , is]... reduced to the Poincare group P ...[formed by a semi-direct product between Lorentz
and translation groups] and ... de Sitter space...[is]... reduced to the Minkowski space M. As the scalar
curvature of the de Sitter space goes to zero in this limit, we can say that M is a spacetime gravitationally
related to a vanishing cosmological constant.";

If the 1+3 = 4-dimensional spacetime on which the 6+4 = 10-dimensional Poincare Group Spin(1,3) + 4-
Translations acts linearly is viewed in terms of an elastic Aether, its rigidity would correspond to the VEV
of the W-Boson Higgs Condensate on the order of 250 GeV. Within Gravitationally Bound Domains, since
Special Conformal and Dilation transformations are frozen out, the rigidity of the 4-dimensional elastic Aether
corresponds to the W-Higgs VEV of about 250 GeV.

the T-Tbar Quark Condensate W-Boson Higgs mechanism connects Gravitational Mass (based on the Planck
Mass Mplanck) carried by Gravity with ElectroMagnetic Charge (based on the Magnetic Monopole Mmono)
carried by the U(2) ElectroWeak Force so that J / Mmono = Mplanck.

Although the Wesson angular momentum / mass relationship covers a very wide range of mass scales (at least from
Asteroids to Stars and Stellar Systems), it is not Universal. Some other angular momentum / mass relationships are:

A neutral Kerr-Newman Black Hole, with coincident outer and inner event horizons, has Q^2 + (J/M)^2 = M^2
with charge Q = 0, so that (J/M)^2 = M^2, J^2 = M^4, J = M^2, and p_neutralKNblackhole = 1 (in natural
units) = 1 x ( 1 / 2.2 x 10^(-5) ) Planck mass/gm x 3 x 10^10 (cm/sec)/c x 1.6 x 10^(-33) cm/Planck Length = 3
x 1.6 /2.2 x 10^(5 + 10 - 33) = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1).
The proton angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and
the proton mass is roughly Mproton = 2 x 10^(-24) gm, so that p_proton = (1/2) hbar / (Mproton)^2 = (1/2) x
10^(-27) / 4 x 10^(-48) = (1/8) x 10^21 gm^(-1) cm^2 sec(-1) = 1.2 x 10^20 gm^(-1) cm^2 sec(-1);
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The quark angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and
the constituent (not current) mass of the up or down quark, 1/3 of the proton mass, is roughly Mquark = 2/3 x
10^(-24) gm, so that p_quark = (1/2) hbar / (Mquark)^2 = (1/2) x 10^(-27) / (4/9) x 10^(-48) = (9/8) x 10^21
gm^(-1) cm^2 sec(-1) = 1.1 x 10^21 gm^(-1) cm^2 sec(-1).
The electron angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1),
and the electon mass is about Melectron = 10^(-27) gm, so that p_electron = (1/2) hbar / (Melectron)^2 = (1/2) x
10^(-27) / 10^(-54) = (1/2) x 10^27 gm^(-1) cm^2 sec(-1) = 5 x 10^26 gm^(-1) cm^2 sec(-1).
The neutrino angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1),
and the neutrino mass is about Mneutrino = zero (or very small), so that p_neutrino = (1/2) x 10^(-27) / (zero (or
very small) )^2 = infinity (or very large).

The differences may be that the Wesson relationship involves a combination of ElectroMagnetic and Gravity forces
during Collapse/Formation, while, for the others, the forces involved are:

p_neutrino = infinity (or very large) g^(-1) cm^2 sec^(-1) - No EM and No direct Gravity.
p_electron = 5 x 10^26 g^(-1) cm^2 sec^(-1) - mostly EM, with minimal Gravity.
p_quark = 1.1 x 10^21 gm^(-1) cm^2 sec(-1) - mostly EM and Color, with minimal Gravity.
p_proton = 1.2 x 10^20 g^(-1) cm^2 sec^(-1) - mostly EM and Color and Pion-Strong, with minimal Gravity.
p_wesson = 10^(-16) g^(-1) cm^2 sec^(-1) - balanced EM and Gravity.
p_neutralKNblackhole = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1) - No EM, just Gravity.

 

Can a laboratory-scale experiment extend the Wesson-type relationship between Angular Momentum J and Magnetic
Dipole Moment P to sub-asteroid laboratory mass scales ?

Saul-Paul Sirag, in his 3 November 2000 paper Vigier III: "Gravitational Magnetism: an Update", says:

"... The most straightforward test ... would be to measure directly the magnetic field of a
rotating neutral body (which is not also a ferromagnetic substance). Blackett ... suggested that
a 1-meter bronze sphere spun at 100 Hz would do nicely, except that this is the maximum safe
speed, and there are severe problems in nulling out extraneous magnetic fields. With modern
SQUIDs and mu-metal shielded rooms, such an experiment can be attempted. Exactly such an
experimental design ... was described at the SQUID '85 conference in Berlin. However, the
results of this experiment have not been published. ...".

 

What about MicroScale Connections between Angular Momentum and Electromagnetism ?

The MicroScale Particle Physics proportionality between Q and M obviously does not extend far into the MacroScale,
since Asteroids, Planets, and Stars do not have large net Electric Charges.

The Kerr-Newman Black Hole structure of a Compton Radius Vortex has the property that the square of the electric
charge Q plays the same role as the square of J/M (specific angular momentum, or angular momentum over mass) in
that their sum, relative to the square of the mass, determines whether the outer and inner event horizons are

separate Q^2 + (J/M)^2 < M^2 ,
coincidental Q^2 + (J/M)^2 = M^2 , or
complex Q^2 + (J/M)^2 > M^2 .

Jack Sarfatti relates Compton Radius Vortex structure of Elementary Particles to the formula of Saul-Paul Sirag (based
on earlier work of Blackett and Schuster, and perhaps Pauli) in his 1979 Nature paper Gravitational Magnetism (vol.
278 pp. 535-538, 5 April 1979), in which Saul-Paul Sirag says: "The gravi-magnetic hypothesis proposes that a

http://stardrive.org/Jack/sirag-vigier3.pdf
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rotating mass, measured in gravitational units, has the same magnetic effect as that of a rotating charge, measured in
electrical units. The respective force constants determine this relationship

G^(1/2) M = k^(1/2) Q

where G is the gravitational constant, M is mass, k is the Coulomb constant, and Q is electric charge. ... Thus the ratio
of magnetic moment P to angular momentum J for a sphere of mass M, density factor f, radius r, angular velocity w,
and magnetic field B is (in SI units [with magnetic permeability muo of the vacuum]):

P / J = ( (5/4) 4 pi B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2)

... A priori, we should expect a correlation between P and J. ... The surprise is that this correlation ratio, P/J, should
turn out to be close to P = ( G^(1/2) /2 k^(1/2) ) J. ... The gravi-magnetic hypothesis (stated in [ Log = log_10] form)
predicts a P/J of -10.37. The mean P/J of the data points plotted in Fig. 1 is -11.13 with a standard deviation of 0.42. ...
Therefore, for a given value of the angular momentum J, the gravi-magnetic hypothesis overstates the magnetic dipole
moment P by a factor of 10^(-10.37 - (-11.13)) = 10^0.76 = 5.75. Saul-Paul Sirag says: "... the deviation from the
gravi-magnetic hypothesis line is fairly systematic. ... deviations ... may well be due to electrical-magnetic effects. ... [
P / J = G^(1/2) / 2 k^(1/2) ] predicts a surface field about three times greater than that measured at the surface of the
Earth. ... the Earth is not a uniformly dense sphere ... At the Earth's surface ... [ ( (5/4) 4 pi B / muo ) ( r / f w M ) =
G^(1/2) / 2 k^(1/2) ] predicts a B of 2.1 x 10^(-4) T. That is not, however, a great deal more than the 1.4 x 10^(-4) T
that [the equation] predicts for the surface of the Earth's core. ... this core magnetism predicted by the gravi-magnetic
equation is greater than the magnetic field of 6 x 10^(-5) T measured at the Earth's surface. ... This is what we expect
if we suppose that gravitational magnetism is modified by an electrical-magnetic effect stronger at the Earth's surface
than in the interior. ...".

 B. G. Sidharth, in physics/9908004, says: "... We first observe that as is known an assembly of Fermions below the
Fermi temperature occupies each and every single particle level, and this explains the fact that it behaves like a
distribution of Bosonic phonons: The Fermions do not enjoy their normal degrees of freedom. ... [there is a]
Bosonization or semionic effect. ... Let us now consider an assembly of N electrons. As is known, if N+ is the average
number of particles with spin up, the magnetisation per unit volume is given by

M = mu ( 2 N+ - N ) / V

where mu is the electron magnetic moment. At low temperatures, in the usual theory, N+ = N / 2, so that the
magnetisation ... is very small.

On the other hand, for Bose-Einstein statistics we would have, N+ = N. With the above semionic statistics we have,

N+ = b N, 1/2 < b < 1,

If N is very large, this makes an enormous difference ... Let us use ... the case of Neutron stars. In this case, as is well
known, we have an assembly of degenerate electrons at temperatures about 10^7 K, whereas the Fermi temperature is
about 10^11 K ... So the above considerations apply. In the case of a Neutron star we know that the number density of
the degenerate electrons, n = 10^31 per c.c. So ... remembering that mu = 10^(-20) G (Gauss), the magnetic field near
the Pulsar is about 10^11 G < 10^8 Tesla, as required. Some White Dwarfs also have magnetic fields. If the White
Dwarf has an interior of the dimensions of a Neutron star, with a similar magnetic field, then remembering that the
radius of a White Dwarf is about 10^3 times that of a Neutron star, its magnetic field would be 10^(-6) times that of
the neutron star, which is known to be the case. It is quite remarkable that the above mechanism can also explain the
magnetism of the earth. As is known the earth has a solid core of radius of about 1200 kilometers and temperature
about 6000 K. This core is made up almost entirely of Iron (90%) and Nickel (10%). It can easily be calculated that the
number of particles N = 10^48 , and that the Fermi temperature is about 10^5 K. In this case we can easily verify ...
that the magnetic field near the earth's surface is about 1 G, which is indeed the case. It may be mentioned that the
anomalous Bosonic behaviour ... would imply a sensitivity to external magnetic influences which could lead to effects
like magnetic flips or reversals. ... Remembering that the core density of Jupiter is of the same order as that of the
earth, while the core volume is about 10^4 times that of the earth, we have in this case, N = 10^52 , so that the
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magnetization ... is about 10^4 times the earth's magnetism, as required. ....".

According to a 23 March 2006 ESA news web page: "... Martin Tajmar, ARC Seibersdorf Research GmbH,
Austria; Clovis de Matos, ESA-HQ, Paris; and colleagues have measured ... a gravitomagnetic field ...
generate[d] ...[by]... a moving mass ... Their experiment involves a ring of superconducting material rotating up to 6
500 times a minute. Superconductors are special materials that lose all electrical resistance at a certain temperature.
Spinning superconductors produce a weak magnetic field, the so-called London moment. The new experiment tests a
conjecture by Tajmar and de Matos that explains the difference between high-precision mass measurements of Cooper-
pairs (the current carriers in superconductors) and their prediction via quantum theory. They have discovered that this
anomaly could be explained by the appearance of a gravitomagnetic field in the spinning superconductor (This effect
has been named the Gravitomagnetic London Moment by analogy with its magnetic counterpart). ... Although just 100
millionths of the acceleration due to the Earth's gravitational field, ...[ gr-qc/0603033 says "... the peaks ... "only" 100
micro g ... are 30 orders of magnitude higher than what general relativity predicts classically ..."]... The
electromagnetic properties of superconductors are explained in quantum theory by assuming that force-carrying
particles, known as photons, gain mass. By allowing force-carrying gravitational particles, known as the gravitons, to
become heavier, they found that the unexpectedly large gravitomagnetic force could be modelled. ... The papers can be
accessed on-line at the Los Alamos pre-print server using the references: gr-qc/0603033 and gr-qc/0603032. ...".
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Tony Smith's Home Page - Comets Holmes and McNaught

 

Comet McNaught - C/2006 P1

 

According to a Cometography web page of Gary W. Kronk: "... In this image from SOHO taken on [2007] January
14.50 ,

... the sun is at the center of the image and blocked by an occulting disk, while the comet is located near the lower left
of the field with the tail streaming upwards and to the left. The brightness of the comet's head is strongly saturating the
pixels of the CCD chip which causes the horizontal spikes. For comparison, Mercury is located just below and to the
right of the comet's head. ...".

According to another Cometography web page of Gary W. Kronk: "... R. H. McNaught (Siding Spring Observatory,
Australia) discovered this comet ... on 2006 August 7.51 ... calculations have shown a perihelion date of January 12.80
and a perihelion distance of 0.171 AU ... Following its closest approach to the sun, the comet moved into the evening
skies of the Southern Hemisphere and developed a spectacular tail that was being compared to comet West during
March of 1976. Experienced visual observers were reporting that comet McNaught was between magnitude -2 to -3 on
January 17, while the tail was 5 degrees long. The comet finally faded to magnitude 0 by January 22. ... Jim Gifford
(Bridgetown, Western Australia, Australia) estimated the naked-eye tail length as 35 degrees on January 23 ...".
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The image above is from a 20 January 2007 image at the Cape of Good Hope, South Africa, by Fabrizio Melandri on a
Sky and Telescope web page and the image below is from a 20 January 2007 image by Gordon Garradd on a

spaceweather.com web site.
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Comet 17P/Holmes - 2007

Tommaso Dorigo said in a 25 October 2007 post to his blog:

http://medicine.wustl.edu/~kronkg/1975_V1.html
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"... Comet 17P/Holmes has experienced a huge outburst, brightening yesterday in the matter of hours from magnitude
16.8 to magnitude 3 and below. That is a jump of brightness of 400,000 times!!

The transformation has been spotted at 13:40UT on October 24th by Seiichi Yoshida [ see path chart above and
magnitude chart below, both adapted from Seiichi Yoshida's web page ] in Yokohama, Japan. And the comet has
continued to brighten since!  ...".

 

I commented on Tommaso's blog post:

"... Acccording to a 24 October 2007 space.com web article by Joe Rao:

"… Why Comet Holmes has undergone such an explosive outburst is not understood.

What is amazing is that it made its closest approach to the sun last May, but came no closer than 191
million miles (307 million kilometers) to the sun. The comet is now moving away from the sun and
currently is quite far out from Earth at a distance of 151 million miles (243 million kilometers). …

This comet is part of Jupiter's "family" of comets - a group in which the far end of their respective orbits
(aphelia) cluster around the orbit of Jupiter and takes 6.88 years to make one circuit around the Sun. …

this is probably not the first outburst for Comet Holmes: when it was discovered in 1892, it was likely in
outburst mode, since it became as bright as fourth magnitude and was dimly visible to the naked eye …

what this object will do in the coming days and weeks is not known …".

Zdenek Sekanina, in Proceedings of the International Astronomical Union (2006), 2: 211-220, said about comet
73P/Schwassmann/Wachmann in its 2006 appearance:

"… From the behavior of the primary fragment C, 73P is not a dying comet, even though fragment B and



Comet West

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/2007Comets.html[4/16/18, 1:27:24 AM]

others were episodically breaking up into many pieces. Each episode began with the sudden appearance of
a starlike nucleus condensation and a rapidly expanding outburst, followed by a development of jets, and a
gradual tailward extension of the fading condensation, until the discrete masses embedded in it could be
resolved …".

Could this Comet 17P/Holmes episode be "… the sudden appearance of a starlike nucleus condensation and a rapidly
expanding outburst …" ? Will it be "… followed by development of jets …" and "… a gradual tailward extension of
the fading condensation …" ? ...

Tommaso asks "… how probable it is such a collision …" to cause the outburst of 17P/Holmes.

According to a web page of Gary Kronk's Cometography:

"… 17P/Holmes … was discovered [ in 1892 ] during an apparent outburst in brightness …[and]…
experienced another outburst in brightness around January 16 [1893] … a telescope revealed a nucleus of
magnitude 8 and a coma 41 arc seconds across … The comet steadily faded after the mid-January outburst
…".

Since in the 115 years ( roughly 115 / 7 = 16. … orbits of 17P/Holmes ) from 1892 to 2007 the comet has had no
outburst, maybe it might be reasonable to guess that it hits something every 16 orbits, and from that (and a guess at its
physical cross-section) maybe a density of asteroids could be calculated and that might be compared with what is
known about the density of asteroids distributed between Jupiter's orbit ( around 5 AU ) and the comet's perihelion
distance (about 2 AU, acccording to Kronk, which is outside the orbit of Mars ( around 1.5 AU) so the orbit of
17P/Homes might be considered to be within the Asteroid Belt ). ...

[ Here is an attempt at such a calculation: Taking Earth's orbit as 400,000 km, and approximating
17P/Holmes's orbit as a circle at 4 AU, the distance travelled by 17P/Holmes in 16 orbits is about 16 x 4 x
400,000 = 25,600,000 km. If 17P/Holmes has diameter about 1 km, then (if pi = 3) the volume swept out
by 17P/Holmes in 16 orbits is about 3/4 square km x 25,600,000 km = about 20 million cubic km, so
maybe all this indicates that the Asteroid Belt should have one asteroid per 20 million cubic km. Since the
cube root of 20 million cubic km is about 270 km, it seems that the rough estimate indicates asteroids big
enough to cause such an outburst should be spaced every 300 km or so, which seems pretty dense to me.
However, the Asteroid Belt is not a uniform distribution (there are belts of relatively high density), and it
is possible that the comet orbit has evolved into some sort of resonant relationship with such belts, and the
above rough estimate does not take such possibilities into account. ]

Amara asked about "… the Main Belt comets …".

According to an IFA Hawaii web page of Henry Hsieh

"… main-belt comets … the MBCs present a distinct contrast with other periodic comets (the Jupiter-
family and Halley-family comets, or JFCs and HFCs) which originate in the cold outer solar system in the
Kuiper Belt or Oort Cloud … Unlike the JFCs and HFCs, the MBCs appear to have formed in the much
warmer inner solar system … MBC orbits are comparatively much more circular (making solar heating
effectively constant) … for the activation of MBCs … We hypothesize … excavating impacts from other
asteroids that "dig up" buried (and thus preserved) ice, exposing it to the heat of the Sun …".

According to a Joe Rao article on space.com,

"… Comet Holmes … is part of Jupiter's "family" of comets - a group in which the far end of their
respective orbits (aphelia) cluster around the orbit of Jupiter …",

and according to a CIW web page of Scott Sheppard

"… Jupiter Family comets … are believed to originate from the Kuiper Belt … Their orbits are controlled
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by Jupiter …".

Even though the orbit of 17P/Holmes may not be circular enough for it to be a true Main Belt Comet, since its
perihelion is pretty far out (around 2 AU) it may be that it Hsieh's hypothesis for "activation" … "… excavating
impacts from other asteroids that "dig up" buried (and thus preserved) ice, exposing it to the heat of the Sun …" might
indeed apply to the outburst of 17P/Holmes. ...".

As to "… the sudden appearance of a starlike nucleus condensation and a rapidly expanding outburst … followed by
development of jets …" and "… a gradual tailward extension of the fading condensation …",

it looked like ":a starlike nucleus condensation and a rapidly expanding outburst" in a 2007 October 2007 image

by Eric Allen on a spaceweather.com web page and

a "tailward extension" is seen in the Astronomy Picture of the Day for 2007 November 05 on the antwrp.gsfc.nasa.gov
web site that said: "... Comet Holmes continues to be an impressive sight to the unaided eye. The comet has
diminished in brightness only slightly, and now clearly appears to have a larger angular extent than stars and planets.
Astrophotographers have also noted a distinctly green appearance to the comet's coma over the past week.
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Pictured above [ by Vicent Peris and Jose Luis Lamadrid ] over Spain in three digitally combined exposures, Comet
17P/Holmes now clearly sports a tail. The blue ion tail is created by the solar wind impacting ions in the coma of
Comet Holmes and pushing them away from the Sun. Comet Holmes underwent an unexpected and dramatic increase
in brightness starting only two weeks ago. The detail visible in Comet Holmes' tail indicates that the explosion of dust
and gas that created this dramatic brightness increase is in an ongoing and complex event. ...".
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D0 SingleT events:

Evidence for single top by D0 December 12, 2006, posted by dorigo at dorigo.wordpress.com/

Ok, on this one, D0 appears to beat us. 

I recently discussed the complex situation of single top production searches in CDF in
http://dorigo.wordpress.com/2006/11/07/the-elusive-single-top/ ( and see http://dorigo.wordpress.com/2006/11/20/a-
low-mass-top-in-single-top-events/ for an exotic interpretation of those results). To summarize here, despite a huge
effort by CDF, no clear indication of the signal is present in the data so far analyzed - one analysis finds a 2.6-sigma
excess over backgrounds, but another study based on the same data sees no signal at all; and the 2.something-sigma
effect arose suspicion in some that there be something unexpected in the data.

Things in D0 are brighter: they gave a wine and cheese seminar at Fermilab four days ago, when Dugan O'Neil
showed the results of three different analysis methods, all consistently showing a clear evidence for a Standard Model
signal of single top production. You can find Dugan's slides at http://www-
d0.fnal.gov/Run2Physics/WWW/results/prelim/TOP/T39/wine_and_cheese.pdf.

The a-priori best measurement of the set provides a cross section of 4.9+-1.4 picobarns, when 2.9+-0.3 pb is the next-
to leading order theory prediction. This cannot be dubbed an "observation" yet (which is a word reserved for 5-sigma
effects in physics jargon), but it comes close to it, and it would be very strange if the 3.6-sigma excess of D0 did not
grow to observation level in the next few months, as more data will be fed to the analysis.

What's more, D0's excess appears to cluster at the right top mass value, and not at low mass as some of CDF's - an
indication that things are going fine and that the standard model still rulez. Indeed, single top production is a purely
electroweak process - at least in one of the two production channels - and surprises there would be twice as much
puzzling. You can see some of the D0 signal in the plot ...

... where the reconstructed top quark mass is plot for the data and compared to backgrounds (in grey, green, and red)
and signal (the blue stuff).

If you are curious about the details of the analyses by D0, I encourage you to have a look at the slides linked above. If
you are lazy, I offer below a poor-man description of the whole thing…

Events triggered by the presence of a high-momentum electron or muon are collected in a 0.9 inverse-femtobarn
dataset, significant missing transverse energy is required, and two or more jets. A neural-network B-tagger finds very
effectively jets which are likely to have originated by b-quark hadronization, thus enriching the data with the single top
production signal, which should nominally yield a W (yielding the lepton and missing Et) and two b-quark jets (plus
an additional light-quark jet in some cases). The data is then studied by a decision tree, which uses many kinematical
variables to discriminate the signal from all known background sources. A cut on the decision tree output enriches the
surviving data of signal to the level that an excess is observed. The most discriminating kinematical variables (such as
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the one shown in the plot above) are then studied to verify that the excess sits where it is expected from single top
production. From the excess a cross section is computed by taking into account the amount of data analyzed and the
selection efficiencies.

Still curious ? Go to the talk!

Date: Wed, 13 Dec 2006 03:17:27 +0100 (CET)
From: Tommaso Dorigo 

(TD reply text in normal type)

To: Tony Smith
(TS original message text in preformatted type)

Subject: Re: D0 singleT

Hi Tony,

as usual, you're welcome, and as usual my answers have a fair chance of being only partial answers to your questions.
However I will try to do my homework.

> It may be that my questions are too naive to be useful
> because I don't have much intuition about what DT means physically,
> so please feel free to tell me if that is the case,
> and in that case just ignore the questions asked below in this message.
> On the other hand, if you think that the questions might be useful,
> feel free to post this message including images on your blog entry.

I don't know D0's decision tree well enough myself, but I know the list of variables which are fed in the trees, from
slide 24.

There, you can see that they put in the "best" top mass as a kinematical selection variable. Moreover, many other
variables which are directly correlated with the top mass itself are fed into the DT. It is a perfectly legal thing to do,
but once you do it, you have to be careful to interpret the results. In particular, a single top production process with a
mass different from that with which you built your trees (your "signal") will be treated as a background if the mass
difference is large enough to make the branches split regular top and low-mass top differently.
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What would tell us if that is really the case would be the relative weight that the final trees give to each of the
variables. If the top mass is one of the vars which is given most weight in determining how to classify the event, then
any top signal with mass significantly different from 175 GeV would be washed out.

Be careful here, "weight" is not a very well defined quantity here. Some decision tree algorithms have a built-in way
to determine a posteriori (i.e. when the trees are built) what weight did a variable have in selecting signal from
backgrounds. Others don't. I would not be surprised if, by asking D0 what weight does the "best" top mass have in
their DT, you got a perplexed look in return, or worse, a layman explaination that the DT is not a neural network. But
they might also answer with a number straight away :)

In any event, I have the answer myself. If you look at the plots, they speak to you. The three distributions at DT<0.3,

intermediate,

and >0.65
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are VERY different in the "best" top mass. AND, the high-DT data have a perfectly coincident distribution for all
backgrounds and for single top. THat is to say, that variable has been totally "squeezed" for its discriminating power
by the classifier. In other words, what one can gather from that plot is only the relative normalization of the expected
contributions to the data points, since shapes will be coincident. A point of relevance: the relative normalization of the
various colors

tells you indeed that the high-DT data favors the SM single top with respect to backgrounds, as it should. But it does
so based on the top mass itself, and therefore that variable is no longer a very good one to display the final result! In
fact, one would prefer to keep the most discriminant variable aside, and train one's classifier with the others, being
careful to avoid variables that are correlated with the most powerful one: that way, one would retain discriminating
power in the best variable _after_ a cut on the classifier's output. That is the strategy adopted for higgs searches at low
mass in CDF, where the higgs mass is left aside, being very discriminant by itself.

 So, to summarize:

- ask a D0 person about the weight of the DT to the top mass, but be aware he could start telling you things you
don't want to hear about.
- maybe better, ask what are the inputs to the matrix element method. if they are the same as the DT method (I
suspect so since there is no mention of those in the talk), your fancied low-mass top is still alive...
- ask them if they would be willing to make the exercise of attempting to set a limit to a SM-like Single top at
145 GeV.

... 

> Attached image D0TqDTs.jpg shows Decision Tree output that 
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> seems to me to be shown in more detail in the images from slide 47.
>
> Looking at the attached image D0TqDTlt3.jpg showing Tquark mass
> for DT less than 0.3
> it seems to me that the high data points for singleT events
> are in the bins for 100-125 GeV and 150-175 GeV.
> However,
> I guess that low DT might mean that not many singleT events
> are expected, because the low DT histogram shows very little of the blue
> or cyan colors that correspond to expectation of singleT events,
> so
> maybe the low DT data is not very significant ?

Not necessarily. Low DT means low probability of a 175 GeV top, given a lot of final state quadrimomenta. So a
lower mass top quark might get a low grade and end up there. By the way, have you noticed the tell-tale dip at 175 of
the W+jets background ? That is the sign that events with that mass are preferentially high-DT ones, if there are no
more striking characteristics telling them apart from the Single top hypothesis - for instance, ttbar does not get such a
void at 175 because there are more useful variables to discriminate it from single top, and it clusters at 175 anyway...

>
> Looking at the attached image D0TqDTgt5.jpg showing Tquark mass
> for DT greater than 0.55
> it seems to me that the high data points for singleT events
> are in the bins for 175-200 GeV and 225-250 GeV,
> and
> that the data point for the 150-175 GeV bin is a bit low.

All good - but we are discussing very insignificant flukes here. The error bars are generally larger than any
discrepancy...

> Looking at the attached image D0TqDTgt6.jpg showing Tquark mass
> for DT greater than 0.65, which I think is the image on your blog entry,
> it seems to me that the high data points for singleT events
> are in the bins for 125-150 GeV and 175-200 GeV and 225-250 GeV,
> with the 175-200 GeV bin having the highest data point,
> and
> that the data points for the 150-175 GeV and 200-225 GeV bins are low.

Ok.

> Since the DT greater than 0.65 histogram shows the largest
> amount of blue and cyan singleT contributions, I guess that
> it might be considered the most physically significant histogram
> with respect to seeing singleT events.

Again, not so given what I wrote above.

> It is interesting to me that for DT greater than 0.65 the
> three bins with high data points correspond to the three
> peaks around 125-150 GeV and 175-200 GeV and 225-250 GeV
> that were present back in the early semileptonic histograms
> of the 1990s at CDF and D0.

Ok, but remember we are talking few events here. At 225-250 there is ONE with a background of 0.3...

>> From the Decision Tree output graph of attached image D0TqDTs.jpg
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> it seems to me that:
> there are high data points for DT less than 0.3;
> there is a very high data point for DT between 0.45 and 0.5;
> and
> there is a high data point for DT between 0.55 and 0.6.

Careful here, they are plotting only single-tag =2 jet events here. THey have 36 subsets of data, which pass through as
many different decision trees. One would need to examine all of them to make any conclusion, and by eye you could
anyway draw only qualitative ones...

>
> I don't have a good intuitive understanding of the physical significance
> of the various values of DT,
> so
> just looking at the various bins for Tquark mass in slide 47,
> with most emphasis on DT greater than 0.65,
> it seems to me to that maybe D0 might be seeing a significant number
> of singleT events in low-mass regions such as 125-150 GeV,
> although most of the events seem to be in the 175-200 GeV region.
>
> Is there a good paper for me to read that would explain more
> about the physical significance of DT ?

I bet not... You need to go hat in hand to the D0 folks. Even if they do issue a paper on the analysis, the gory details
will not be so clear as you would want them to be.

> Is there some physical reason that low DT sees events in 150-175 GeV,
> while the higher DT sees a deficiency of events in 150-175 GeV ?

Not necessarily physical - statistical probably. If systematic, then maybe it is connected to their way of training trees
with so many variables correlated to each other. Usually, decision trees may get "overtrained" in such circumstances,
and a way to avoid that is to do a random sampling of the variables used at each branching, and grow a huge number
of trees rather than a single one, then asking trees to "vote" for a hypothesis. The random forests algorithm is such a
delicious thing, I have a post about it which links to a informative site on that particular algorithm if you want more
information. The post is from the beginning of June I think, so you could dig in my blog and find it. If you don't find
it, and if you want it, let me know...

> Are there more detailed analyses of the D0 event data that are
> expressed in terms of Tquark mass ?

...

> Does the D0 analysis explain why the CDF data seemed to see
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> singleT events at low Tquark mass,
> or
> is it the opinion of the D0 people that the CDF low Tquark mass data
> is an anomalous fluctuation that will go away with more CDF data ?

D0 data explains nothing... It is consistent with a SM single top, but not inconsistent with other satellite hypotheses
IMO.

> Is it reasonable to expect that more data at both CDF and D0 will
> answer these questions ?

I think more data always helps, provided you are willing to let a good hypothesis go if the data disprove it. But it is
good to be stubborn for a while longer, especially since nobody did really a search focused on low-mass single tops...

Cheers,

T.

> Tony
>
>

 

Date: Thu, 14 Dec 2006 15:33:46 +0100 (CET)

From: Tommaso Dorigo <tommaso.dorigo@pd.infn.it>

(TD reply text in normal type)

To: Tony Smith <f75m17h@mindspring.com>
(TS original message text in preformatted type)

Subject: Re: thanks for speculations blog entry 

Hi Tony,

I will try to answer some questions below.

...

> ... However,
> I do have another suggestion that might be unlikely to be accepted:
>
> It seems to me that if you already have a pretty good idea of what
> you are looking for, then things like Decision Trees, Neural Networks,
> etc., that are trainable would be useful in analyzing data with
> a large number of events,
> but
> the problem is (as you said in your blog entry) "... training ... with
> so many variables correlated to each other ...",
> which may not be very bad if you really do know what you are looking for.
> For example,
> a highly trained thing might be very good for looking at the 175 GeV
> Tquark peak (which is clearly known to exist) in great detail.
>
> However, if you are looking for something that you don't know,
> for example the Higgs mass, then you should be careful (again, as
> you said in your blog entry) to "... keep the most discriminant variable
> aside, and train one's classifier with the others, being careful to avoid
> variables that are correlated with the most powerful one ...".
>

I think there is already an attempt in CDF to look for the unknown without any preconception besides the existence of
what is already proven to exist. These are "model-independent" searches. Not blessed yet, but they look for some
thousands of permutations of interesting final states involving electrons, muons, missing Et, photons, jets, b-tags, and
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the like. All are fit with SM processes, and compared to expectations.

If on the other hand one looks for individual events, one can indeed find something weird-looking from time to time,
but with billion-event size datasets this is a very dangerous thing to do from an experimental standpoint. We
understand our data only from a statistical standpoint, while nobody on earth can say with certainty if an electron
candidate is a true electron of calorimeter noise or a pizero traveling close to a pi-plus or what. I am afraid, in other
words, that what you propose is a way to do science that we cannot do any longer in present day experiments. It is
meaningful in neutrino scattering experiments, on the other hand.

> Back then there were only a few dilepton events and really not-so-many
> semileptonic events, and there were papers like the 1997 UC Berkeley thesis
> of Erich Varnes at was back then available to the public on the web at
> http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
> that described individual candidate events in great detail.
>
> Although my initial idea of 3 Tquark mass peaks came from
> seeing the 1994 CDF semileptonic histogram of only 2 or 3 dozen events
> as shown the original evidence paper,
> I would have rejected my idea a long time ago
> if 3 similar peaks had not been seen in a similar independent D0 histogram,
> and
> if the details of events as disclosed by Erich Varnes's thesis and
> similar papers had not seemed to me to be consistent with my speculation.
>
> Anyhow,
> now that luminosities are much higher and the raw number of candidate
> events is very large,
> it seems that there are two ways to go:
>
> 1 - look at all the large number of events statistically, which probably
> requires some training and may be good for detailed study of expected
> stuff, but may overlook unexpected stuff;
 
> 2 - simulate the good-old-days of just a few candidate events by taking
> really random small samples and then looking at those individually
> and in great detail, thus possibly seeing something totally unexpected.
> If something unexpected is indicated, then train a statistical thing
> to look closely to see whether it is real or only a fluctuation.

As I said, this can be done but I would bet it is very hard to convince an experimenter to part with his most powerful
weapon, that is Monte Carlo simulations and comparisons to it. If one does what you propose on Monte Carlo, one will
likely find very unexpected things too... Even if the simulated process is qcd dijet production. I say this out of
experience!

> I think that the large collaborations of today love the purely statistical
> approach, because it is in fact very useful for known or expected stuff,
> and is likely to produce consensus results without unpleasant dissent,
> something that bureaucracies (both of the collaboration and the funding
> agencies) like and are comfortable with.

I agree with you, but I think the alternative is not what you propose, rather it is a signature-based search.

>
> However, I wish that the small-random-sample-in-detail approach were
> also employed to some degree, on the (maybe unlikely but who knows)
> chance of actually seeing something really unexpected.
>
> Tony
>
> PS - Thanks again very much for your very patient and clear
> answers to my speculative questions.

You're welcome...

Cheers,

T.
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Tony Smith's Home Page
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Frank D. (Tony) Smith, Jr. - December 2006 - http://www.valdostamuseum.org/hamsmith/

Vacuum Stability or Triviality with Tquark-Higgs:

The chart I had been using

is based in part on the papers by Koichi Yamawaki at hep-ph/9603293 and by Michio Hashimoto, Masaharu
Tanabashi, and Koichi Yamawaki at hep-ph/0311165 and in part on my physics model:

Pure NJL state with Tquark mass = 145 GeV and Higgs mass = 2x mT = 290 GeV, which state I think is
unphysically oversimplified with respect to the Higgs mass and a little high with respect to the Tquark mass, so
I modify it to correspond to my physics model state with Tquark mass = 130 GeV and Higgs mass = 146 GeV
8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and Higgs mass = 176-188 GeV, which state I
think is physically realistic with respect to the Tquark mass but unphysically oversimplified with respect to the
Higgs mass, so I modify it to a point on the Vacuum Stability boundary at Tquark mass = 172-175 GeV and
Higgs mass = 146 GeV
BHL state with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV

However,

if I were to take the 8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and Higgs mass = 176-188 GeV as it
is, then the chart would look like

 

with the cyan 8-dim KK point being on the Triviality/Unitarity boundary instead of the Vacuum Stability boundary,
and with

Pure NJL state with Tquark mass = 145 GeV and Higgs mass = 2x mT = 290 GeV, which state I think is

http://www.valdostamuseum.org/hamsmith/
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unphysically oversimplified with respect to the Higgs mass and a little high with respect to the Tquark mass, so
I modify it to correspond to my physics model state with Tquark mass = 130 GeV and Higgs mass = 146 GeV
8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and Higgs mass = 176-188 GeV
BHL state with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV

As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark condensate ... is
based on the RG equation combined with the compositeness condition ... start[s] with the SM
Lagrangian which includes explicit Higgs field at the Lagrangian level ... BHL is crucially based on
the perturbative picture ...[which]... breaks down at high energy near the compositeness scale /\ ...[
10^19 GeV ]... there must be a certain matching scale /\_Matching such that the perturbative picture
(BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY) becomes consistent
for mu > /\_Matching ... However, thanks to the presence of a quasi-infrared fixed point, BHL
prediction is numerically quite stable against ambiguity at high energy region, namely, rather
independent of whether this high energy region is replaced by MTY or something else. ... Then we
expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the quasi-infrared fixed point
given by Beta(ybart) = 0 in ... the one-loop RG equation ... The composite Higgs loop changes ybart^2 by
roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV -> 250 x sqrt(2/3) =
204 GeV, while the electroweak gauge boson loop with opposite sign pulls it back a little bit to a higher
value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. The Higgs boson was
predicted as a tbar-t bound state with a mass MH = 2mt based on the pure NJL model calculation1. Its
mass was also calculated by BHL through the full RG equation ... the result being ... MH / mt = 1.1 ) at /.\
= 10^19 GeV ...".

... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki (MTY) and by Nambu
independently ... entirely replaces the standard Higgs doublet by a composite one formed by a
strongly coupled short range dynamics (four-fermion interaction) which triggers the top quark
condensate. The Higgs boson emerges as a tbar-t bound state and hence is deeply connected with the top
quark itself. ... MTY introduced explicit four-fermion interactions responsible for the top quark condensate
in addition to the standard gauge couplings. Based on the explicit solution of the ladder SD equation,
MTY found that even if all the dimensionless four-fermion couplings are of O(1), only the coupling larger
than the critical coupling yields non-zero (large) mass ... The model was further formulated in an elegant
fashion by Bardeen, Hill and Lindner (BHL) in the SM language, based on the RG equation and the
compositenes condition. BHL essentially incorporates 1/Nc sub-leading effects such as those of the
composite Higgs loops and ... gauge boson loops which were disregarded by the MTY formulation. We
can explicitly see that BHL is in fact equivalent to MTY at 1/Nc-leading order. Such effects turned out
to reduce the above MTY value 250 GeV down to 220 GeV ...".

 

For the cyan point to be on the Vacuum Stability boundary with Higgs mass = 176-188 GeV, the Tquark mass would
have to be increased to about 190-200 GeV, which I think is physically unrealistic because it does not correspond to
any ot the 3 peaks in the Fermilab data.
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So, there are two physically realistic possibilities:

Vacuum Stability System

Tquark-Higgs-Vacuum System with the 172-175 GeV Tquark on the Vacuum Stability Boundary

and 2 states of Higgs mass ( 146 GeV and 239 GeV )

In his book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 175-177, Pierre Ramond says:

"... The Higgs quartic coupling has a complicated scale dependence. It evolves according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda

where the one loop contribution is given by

beta_lambda = 12 lambda^2 - ... - 4 H ...

The value of lambda at low energies is related [to] the physical value of the Higgs mass according to the
tree level formula \

m_H = v sqrt( 2 lambda )

while the vacuum value is determined by the Fermi constant ...

In the ... limit of a small Higgs mass ... lambda is small and its beta function is dominated by the ...[ 4 H
]... term coming from fermion loops. This term, proportional to the fourth power of the Yukawa couplings,
... becomes dominant for a heavy top quark. Its effect is to decrease the value of lambda in the ultraviolet.
Since the change is not proportional to lambda, it can in fact drive lambda to negative values beyond a
certain energy. Naively, this implies a negative contribution to the potential, which destabilizes the theory:
large field configurations become energetically favored, and the theory tumbles out of control. The
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standard model description becomes inconsistent above a certain scale. This yields the instability bound.
Should the Higgs particle prove to be light, this bound means that something must happen to the standard
model at that scale, perhaps in the form of new contributions to the renormalization group evolution
appear[ing] ... from particles not in the standard model. ...".

Triviality System

Tquark-Higgs-Triviality System with the 172-175 GeV Tquark on the Triviality Boundary

and 3 states of Higgs mass ( 146 GeV, 176-188 GeV, and 239 GeV )

In his book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 175-176, Pierre Ramond says:

"... The Higgs quartic coupling has a complicated scale dependence. It evolves according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda

where the one loop contribution is given by

beta_lambda = 12 lambda^2 - ... - 4 H ...

The value of lambda at low energies is related [to] the physical value of the Higgs mass according to the
tree level formula \

m_H = v sqrt( 2 lambda )

while the vacuum value is determined by the Fermi constant ...

for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda is large. In that case,
beta_lambda is dominated by the lambda^2 term, which drives the coupling towards its Landau pole at
higher energies.

Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau pole to experimentally
accessible regions. This means that for a given (large) Higgs mass, we expect the standard model to enter a
strong coupling regime at relatively low energies, losing in the process our ability to calculate. This does
not necessarily mean that the theory is incomplete, only that we can no longer handle it ... it is natural to
think that this effect is caused by new strong interactions, and that the Higgs actually is a composite ...

The resulting bound on lambda is sometimes called the triviality bound.

The reason for this unfortunate name (the theory is anything but trivial) stems from lattice studies where
the coupling is assumed to be finite everywhere; in that case the coupling is driven to zero, yielding in fact
a trivial theory. In the standard model lambda is certainly not zero. ...".
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Which is realistic - Vacuum Stability or Triviality ?

My personal present-day guess is Triviality, because:

In the Triviality System decays from higher states to lower states can be on straight lines of constant Higgs mass
/ Tquark mass ratio with slope about 1.1 since the ratios Higgs mass / Tquark mass are

146 / 130 = 1.123
188 / 172 = 1.093
239 / 218 = 1.096

The Triviality Bound point at Tquark mass 172-175 Gev and the Critical Point point at Tquark mass = 218 GeV
are both accurately described by the work of Yamawaki et al, while the point in our usual phase at Tquark mass
130 is described by my model more accurately than by pure NJL;
Pierre Ramond says (as quoted above) that for the Triviality Bound "... we expect the standard model to enter a
strong coupling regime ... it is natural to think that this effect is caused by new strong interactions, and that the
Higgs actually is a composite ...", and a composite Higgs = TTbar condensate is consistent with the 8-dim
Kaluza-Klein model of Yamawaki et al;
In my view, the T and Tbar of the TTbar condensate = Higgs are bound more strongly than a conventional
quark-antiquark pair, not because of any new force such as Technicolor, but by collective effect similar to the
Quantum Protectorate described by Philip Anderson and the Collective Electrodynamics of Carver Mead;
The transition from my high-energy 8-dimensional spacetime phase to the (4+4)-dimensional Kaluza-Klein
phase is described by the mechanism of Meinhard Mayer based on Proposition 11.4 of chapter II of volume 1 of
Kobayashi and Nomizu, Foundations of Differential Geometry, vol. 2, John Wiley 1969, in which the Higgs
field comes from integrating over the 4-dim internal symmetry space of some gauge boson terms whose charge
is carried, in 4-dimensional physical spacetime, by fermion-antifermion pairs of which TTbar is most closely
connected to the Higgs;
Physically, at the Triviality Bound my model with 4-dim spacetime plus 4-dim internal symmetry space could be
transitioning toward a high-energy 8-dim spacetime which would appear clearly by running up the Triviality
Bound to the critical point at which our usual phase meets both the Triviality phase and the Vacuum Instability
phase at which the magenta Tquark with mass 218 GeV and Higgs with mass 239 GeV live in accord with the
work of Yamawaki et al;
The critical point BHL state is where the Renormalization Group Perturbative Picture of the Composite Higgs
breaks down, and there at the critical point, Vacuum Instability means that the T and Tbar are too heavy to form,
even as part of a collective, such a light thing as the Higgs, so that the Higgs does not form to give mass, and
there is no electroweak symmetry breaking, and all particles are massless, which may mean that the critical point
magenta Tquark with mass 218 GeV and Higgs with mass 239 GeV gives us a window through which we can
see the physics of my high-energy 8-dimensional physics model.

So, in my present opinion (Dec 2006) this is the physically realistic way the 3 peaks of Fermilab Tquark event data fall
on the Higgs mass - Tquark mass chart:

http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate
http://www.valdostamuseum.org/hamsmith/QuanCon2.html#quantumprotectorate
http://www.valdostamuseum.org/hamsmith/QuanConResonance.html#resonance
http://www.valdostamuseum.org/hamsmith/2002SESAPS.html#hmvev
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Can Experiments at LHC Decide between Triviality and Vacuum Stability ?

Experiments at the LHC may be able to distinguish between the two possibilities. If the LHC searches for Higgs up to
250 GeV, then:

if the LHC finds only one Higgs state below 200 GeV, at 146 GeV, the Tquark-Higgs-Vacuum System is
supported;
if the LHC finds two Higgs states below 200 GeV, at 146 GeV and at 176-188 GeV, the Tquark-Higgs-
Triviality System is supported.

Since the Tquark peak around 220 GeV is very much lower than the peaks around 130 GeV and 175 GeV, it may be
that even if LHC searches for Higgs up to 239 GeV, the 239 GeV Higgs signal corresponding to the magenta critical
point state may be too low to be easily distinguishable from background. The LHC effort to find the Higgs is described
in an October 2006 article by Andy Parker in PhysicsWeb at http://physicsweb.org/articles/world/19/10/3, which article
said in part ( including some material from a referenced article at
http://physicsweb.org/articles/world/19/10/3/1/PWexp4%5F10%2D06 ):

"... One of the main goals of the LHC is to discover the elusive Higgs boson, which is responsible for the
masses of all other particles ... The huge general-purpose ATLAS and CMS detectors have been designed
to make the hunt for the Higgs boson as easy as possible ... Sometime in 2008, the first dispatches will
arrive from beyond the frontier ...

... Both CMS and ATLAS are laid out in cylindrical layers of subdetectors but they use markedly different
technology. For example, ATLAS is surrounded by eight toroidal magnets, while CMS
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uses a single huge solenoid .. and different materials are used in the calorimeters ...

the huge ATLAS detector ...

... weighing some 7000 tonnes and measuring over 26 m in length and 20 m in diameter ... consists of a
number of subdetectors, designed to identify and measure different types of particle ... Three main
subsystems, are arranged in cylindrical layers around the vacuum pipe that carries the proton beams:

the inner detector is devoted to measuring charged-particle tracks;
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the calorimeters measure the energy of particles;
and the outermost subsystem is used to detect muons ...

At the LHC, bunches of some 10^11 protons at a time will be accelerated to 7 TeV. As the protons
approach the detectors, they will be focused by electromagnetic fields to increase the chance of a collision.
About 20 protons will collide each time the beams cross, most being glancing blows. But occasionally, two
quarks in the incoming protons will meet head on, creating a "hard" collision in which the energy released
can create new massive particles, including the Higgs boson and sparticles, if they exist. ...

Storing all the data read out from each of the billion or so collisions every second would be impossible, so
the detectors themselves will be programmed to select only the most interesting events. Dedicated
electronic "trigger" systems will inspect the data for high-energy deposits or interesting patterns of
particles, accepting only about 0.25% of the events. Farms of powerful computers will be used to further
process the surviving events, reducing the number passed onto waiting physicists for analysis to a more
manageable 100 events per second.

Even after this massive filtering exercise, over a petabyte (10^15 bytes ...) of data will be recorded each
year. Small teams of physicists will work together on their chosen topic, trying to pick out interesting
"signal" events such as Higgs decays while removing "background" events that come from known
Standard Model processes. In order to do this, we need to understand what the detectors should see from
the Standard Model alone, and what the distinctive "signatures" of new particles will be. This is done
using "Monte Carlo simulations": computer programs that generate millions of random events obeying the
underlying theoretical equations, starting from the hard collision and simulating the paths and decays of all
the particles created by it.

These simulations also include a virtual model of the detector, which mimics the response of each detector
element as the particles pass through it. The simulated data from this virtual detector are then fed into the
same reconstruction program that physicists will use to inspect the real data, allowing them to compare the
real data directly with the predictions of different theoretical scenarios. Such Monte Carlo studies have
been carried out since 1984, when the case was first made to fund the LHC, and today the ATLAS
database contains simulations of over 600 different scenarios. ...

Using the design luminosity of the LHC and a Higgs mass of 250 GeV, we would expect to produce about
10 events containing Higgs bosons every minute. This is a promising start, especially as the detector is
designed to run for up to 10 years. ...

The Higgs boson can decay in many different ways, with the probability of a particular type of decay
depending on the as-yet unknown mass of the Higgs. From previous experiments, we know that the Higgs
mass must be above 114 GeV/c2 - otherwise we would already have seen it - while theory requires it to lie
below 1 TeV/c2.

If it has a "low" mass (about 120 GeV/c2), it will most often decay into a bottom quark and antiquark.
Unfortunately, it is very hard to tell these apart from the quarks produced in collisions in which no Higgs
is present. A low-mass Higgs can also decay into a pair of photons, but it does this much less often - only
once in 1000 decays.
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However, this decay is much easier to pick out, and there are so many proton-proton collisions that there
will still be thousands of these events produced.

If the Higgs has a high... mass (above 180 GeV/c2), then it is most likely to decay into pairs of W and Z
bosons. The easiest signal to identify occurs when the Higgs decays into two Z bosons, which each decay
in turn into a pair of electrons or muons. This signature of four leptons can be easily identified by the
detector, and is not often produced by unknown Standard Model processes. Furthermore, by measuring the
momentum of each of the leptons, it is possible to reconstruct the mass of the parent particle of each pair.
Hence, particle physicists will home in on this type of decay by looking for two pairs of leptons in an
event, the momenta of each of which "add up" to a value close to the known mass of the Z boson. Taking
this idea further, the momenta of the two Z bosons can then be used to derive the Higgs mass. ...".

Note that in the electroweak sector of the Standard Model, the Z boson plays the role of a heavy photon whose mass
comes from the Higgs mechanism, so the Z pair signature looks like a heavy version of the photon pair signature that
becomes effective at energy ( or at Higgs mass ) greater than the total mass of the two Z bosons, each of which has

mass about 90 GeV, or at energy ( or at Higgs mass ) greater than about 180 GeV.

Note also that for a Higgs to decay at a high rate into a Tquark and a Tbar antiquark, the Higgs mass would have to be
at least twice the Tquark mass, or 2x130 = 260 GeV for the lightest Tquark state in my model, or 2x175 = 350 GeV
for the 175 GeV Triviality Tquark 8-dim Kaluza-Klein state that is recognized by Fermilab analysts, or 2x218 = 436
GeV for the 218 GeV Critical Point BHL state, and none of the three Higgs states in my model ( 146 GeV, 188 GeV,

and 239 GeV ) are heavy enough for such decay into a T-Tbar quark-antiquark pair.
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Single Tquark Events at CDF - D0
Frank D. (Tony) Smith, Jr. - Nov-Dec 2006 - Here is a pdf version of this page.

 Here is Update1

CDF has recently released two different analyses of its search for single Tquark events:

Likelihood Function method (LF), which is based on data near the Tquark mass peak around 175 GeV, found no
events, thus disagreeing with the Standard Model; and
Matrix Element method (ME), which did find events, but many of those events were for Tquark mass below 150
GeV.

My explanation for the apparent discrepancy is based on a model of the Tquark - Higgs - Vacuum system in which the
T-quark is regarded, not as a simple quark with mass about 175 GeV, but as a system in which the Tquark has three
mass states:

CDF and D0 observed 3 peaks in their T-quark data (see FERMILAB-PUB-94/097-E from CDF and hep-
ex/9703008 from D0):

The middle (cyan) peak ( around 175 GeV ) is the one they initially identified as the T-quark.

The low peak (green) around 130-150 Ge V and the high peak (magenta) around 225 GeV can be
understood in terms of Froggatt's paper hep-ph/0307138 in terms of a 3-part system of the T-quark, the
Higgs, and the Triviality Bound, with a high-energy cut-off that goes all the way to the Planck energy
10^19 GeV (the graph below also shows curves for cut-offs at 10^16 and 10^10 GeV and it can be seen
that a GUT-level cut-off around 10^16 GeV gives similar results).

http://www.valdostamuseum.org/hamsmith/
http://www.valdostamuseum.org/hamsmith/YamawakiNJL.pdf
http://www.valdostamuseum.org/hamsmith/YamawakiNJL.pdf
http://www.valdostamuseum.org/hamsmith/YamawakiNJL.pdf
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For one example of the high and low peaks, look at the D0 event Run 84395, Event 15530 ( mu mu )
described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029

analyzed using the matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...".
Further examples of events related to the three peakcan be found at
http://www.valdostamuseum.org/hamsmith/TQ3mHFII1vNFadd97.pdf

Further details can be found in:

the paper by Koichi Yamawaki at hep-ph/9603293 describing Tquark condensate Higgs models (
NJL and BHL ) that seem to be related to the low and high T-quark peaks; and
the paper by Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki at hep-ph/0311165
describing a Tquark condensate models in 8-dimensional spacetime ( with 4 compact dimensions )
that seem to be related to the middle T-quark peak.

In that 3-peak model:

the peak around 175 GeV is on the curve of the Triviality Bound and is therefore closely related to the Higgs
and T-Tbar condensates, and hence to T-Tbar events, while
the peak around 130-150 GeV is in the stable region far from the triviality and vacuum stability bounding curves
and is therefore closely related to other quarks in the stable region and therefore to single-Tquark events
involving such things as T-Bbar events,

so it is natural that

the LF method which only looks at events near Tquark mass 175 GeV would miss single-Tquark events, while

the ME method would see single-Tquark events, which would be seen at Tquark mass below 150 GeV.

 

Likelihood Function (LF) Method

http://www.valdostamuseum.org/hamsmith/TQ3mHFII1vNFadd97.pdf
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Tommaso Dorigo in his Nobember 2006 blog entry at http://dorigo.wordpress.com/2006/11/07/the-elusive-single-top/
said, about search for single-Tquark events at CDF by the Likelihood Function (LF) method:

"... CDF has recently blessed two new results on the search for the process called "single top production"
... All searches for the elusive single top quark production have been [u]nsuccessful so far. ... We thought
that one inverse femtobarn of available CDF data would do the trick. ... Not yet.

In a careful analysis of "W+2jet events" ... ones containing a lepton, missing energy originated by a
neutrino, and two jets, at least one of which originated from b-quark hadronization,  CDF can not measure
the production of single top yet, and actually is in the awkward position of excluding its production
according to the predictions of the Standard Model. ...

Nobody really believes that single top production is not there: it must be. It probably is just a unlucky
downward fluctuation of our data. But still, it starts to be embarassing! Here you can see a plot of the
event likelihood, constructed with all available kinematic information, for the set of events where the
search has been conducted.

... the single top production processes (actually mostly the t-channel one in this particular plot ...) should
contribute sizeably (green and blue histograms), but they do not, and in fact we observe a deficit of events
with respect to all concurrent background processes. 

... the most probable value of the cross section for single top production via "s-channel" and "t-channel"
processes (two different mechanisms that should both yield a single top signal, which have been searched
independently in the data) is very close to zero,
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 and that the standard model prediction (the red point on the right) is actually excluded! ...".

Matrix-Element (ME) Method

In a comment to the Tommaso Dorigo blog entry mentioned above, Andrea Giammanco said:

"... Thanks to the CDF analysis webpages (discussed in this site a few days ago) I see that there is an
inconsistency between this result and one, yet to be pubished, with a competing method:

http://www-cdf.fnal.gov/physics/new/top/2006/SingleTop/ME_1FB/index.html

http://www-cdf.fnal.gov/physics/new/top/2006/SingleTop/COMP_MELF_1FB/compat.html

That's thrilling! ...".

 

The description of the "competing method" of Matrix-Element (ME) analysis in the paper "Search for Electroweak
Single Top Quark Production using the Matrix Element Method with L=955 pb-1" by Florencia Canelli (FNAL), Peter
Dong (UCLA), Bernd Stelzer (UCLA), and Rainer Wallny (UCLA) that is at at http://www-
cdf.fnal.gov/physics/new/top/2006/SingleTop/ME_1FB/index.html said:

"... We performed the first search for single top using a Matrix-Element based analysis. We apply our
method to 955 pb-1 of data taken by the CDF experiment. We include rate and shape systematic
uncertainties in our method. We measure a single top cross-section &sigmasingle top =2.7+1.5-1.3pb. ...

More cross-checks ... We look at variables which are sensitive to single top production. As we make
increasing cuts on our event probability discriminant (EPD), we can observe the increasing sensitivity of
these variables and the behavior of the data. ...
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Increasing cuts on the EPD for the invariant mass of the lepton, neutrino, and b-jet.

...

Increasing cuts on the EPD for the invariant mass of the lepton, neutrino, and leading jet.

...
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Increasing cuts on the EPD for the invariant mass of the lepton, neutrino, and second jet. ...".

 

It seems to me that the invariant mass cross-check data shown above indicate that much of the excess of events over
background is in the bin for 0 to 150 GeV.

 The main deviations that I see from that seem to be in the third and fourth histograms for "leading jets" (in which
many excess events seem to be in the 200 to 250 GeV bin) and in the second histogram for "second jet" in which there
is not much excess at all, just a little in the 150 to 200 GeV bin.

So, overall, it seems to me that the ME method does in fact see single-Tquark events, but that they are mostly seen in
events with Tquark mass below 150 GeV.

 

Discussion

Tommaso Dorigo, in a 19 November 2006 e-mail message to me, said:

"Hi Tony,

indeed, part of the excess in the matrix element analysis is at low invariant mass... Some of the KS
probabilities are smallish, although of course many variables are tested and if one plays the game of going
for the fluke in one out of many distributions one is sure to find it.

In your case though, you have a reason for looking specifically for those one or two distributions (low
three-object masses) and I agree that you score a point there.

As for the other analysis, the likelihood of course selects "top-like" stuff, intended at 172 GeV of mass or
so, and so a top quark with low mass would not contribute to the signal region too much.

Therefore yes, I agree that as far as present data is concerned, a single top quark of mass below 150 GeV
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could still be present in our data without us realizing it with the used means.

I think one more year -two times the data we have analyzed so far- will give you a more clear answer. If
you have theoretical input to submit to our experimenters working at new physics searches, I suggest you
talk to our exotics physics conveners (their e-mail is in the web page of exotics analyses).

Cheers,

T. ".

 I expect to send an e-mail message to the exotics physics conveners as suggested by Tommaso Dorigo.

Tommaso Dorigo has put up an entry about this on his blog at

http://dorigo.wordpress.com/2006/11/20/a-low-mass-top-in-single-top-events/

 

...

http://dorigo.wordpress.com/2006/11/20/a-low-mass-top-in-single-top-events/
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  Neutrino Mixing

Consider the three generations of neutrinos: 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t 
and three neutrino mass states: nu_1 ; nu_2 : nu_3 
and 
the division of 8-dimensional spacetime into 
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino 
whose propagation begins and ends in CP2 internal symmetry space,
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
Physics Model the mass of nu_3 is zero at tree-level 
but it picks up a first-order correction propagating 
entirely through internal symmetry space by 
merging with an electron through the weak and electromagnetic forces, 
effectively acting not merely as a point 
but 
as a point plus an electron loop at both beginning and ending points
so 
the first-order corrected mass of nu_3 is given by 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component 
of the neutrino mixing matrix 
so that
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
       = 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
       = 7.35 / 137 = 5.4 x 10^(-2) eV. 
Note that the neutrino-plus-electron loop can be anchored 
by weak force action through any of the 6 first-generation quarks 
at each of the beginning and ending points, and that the 
anchor quark at the beginning point can be different from 
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings. 

The intermediate mass state nu_2 corresponds to a neutrino 
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in physical Minkowski spacetime, 
thus having only one point (either beginning or ending) lying 
in CP2 internal symmetry space where it can act not merely 
as a point but as a point plus an electron loop. 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 

Frank Dodd (Tony) Smith, Jr. - March 2012:



Page 2 of 5

of nu_2 is zero at tree-level 
but it picks up a first-order correction at only one (but not both) 
of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that 
the first-order corrected mass of nu_2 is less than 
the first-order corrected mass of nu_3 by a factor of 6,  
so 
the first-order corrected mass of nu_2 is 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
       = 9 x 10^(-3)eV. 

The low mass state nu_1 corresponds to a neutrino 
whose propagation begins and ends in physical Minkowski spacetime.  
thus having only one anchoring to CP2 interna symmetry space. 
According to E8 Physics the mass of nu_1 is zero at tree-level 
but it has only 1 possible anchoring to CP2 
as opposed to the 36 different possible anchorings for nu_3 first-order corrections
or the 6 different possible anchorings for nu_2 first-order corrections
so that 
the first-order corrected mass of nu_1 is less than 
the first-order corrected mass of nu_2 by a factor of 6,  
so 
the first-order corrected mass of nu_1 is 
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6 
       = 1.5 x 10^(-3)eV. 

Therefore: 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
                                     = ( 2916 - 81 ) x 10^(-6) eV^2 = 
                                     = 2.8 x 10^(-3) eV^2 

and 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
                                     = ( 81 - 2 ) x 10^(-6) eV^2 = 
                                     = 7.9 x 10^(-5) eV^2 

The 3 × 3 unitary neutrino mixing matrix neutrino mixing matrix U  

             nu_1                     nu_2                nu_3 

nu_e          Ue1                      Ue2                 Ue3

nu_m          Um1                      Um2                 Um3

nu_t          Ut1                      Ut2                 Ut3

can be parameterized (based on the 2010 Particle Data Book) 
by 3 angles and 1 Dirac CP violation phase
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          c12 c13                        s12 c13                       s13 e−id

 U =    − s12 c23 − c12 s23 s13 eid      c12 c23 − s12 s23 s13 eid     s23 c13

          s12 s23 − c12 c23 s13 eid    − c12 s23 − s12 c23 s13 eid     c23 c13

 
where cij = cos(theta_ij) , sij = sin(theta_ij) 
 
The angles are 

theta_23 = pi/4 = 45 degrees  
because 
nu_3 has equal components of nu_m and nu_t so 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
notation, mixing angle theta_23 = pi/4 
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23) 

theta_13 = 9.594 degrees = asin(1/6)  
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees  
because 
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points 
that are in the physical spacetime where massless nu_e lives 
so that cos(theta_12) = 0.866 = sqrt(3)/2 

d = 70.529 degrees is the Dirac CP violation phase 
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
This is because the neutrino mixing matrix has 3-generation structure 
and so has the same phase structure as the KM quark mixing matrix 
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees
The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):
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Then we have for the neutrino mixing matrix:

             nu_1                           nu_2                         nu_3 

nu_e         0.866 x 0.986                  0.50 x 0.986                 0.167 x e-id

nu_m        -0.5 x 0.707                    0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

nu_t         0.5 x 0.707                   -0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.167 e-id

nu_m        -0.354                          0.612                        0.697
            -0.102 eid                     -0.059 eid

nu_t         0.354                         -0.612                        0.697
            -0.102 eid                     -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
and  .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.354                          0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

nu_t         0.354                         -0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

for a result of 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697

nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

which is consistent with the approximate experimental values of mixing angles 
shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson 
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             nu_1                           nu_2                         nu_3 

nu_e         0.85                           0.53                         0

nu_m        -0.37                           0.60                         0.71

nu_t         0.37                          -0.60                         0.71

if the matrix is modified by taking into account 
the March 2012 results from Daya Bay observing non-zero theta_13 = 9.54 degrees. 

 

shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson 
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SU(5) GUT and Proton Decay

A contribution to the October-November 2006 DPF meeting in Hawaii by Goran Senjanovic entitled "Grand
unification and proton decay: fact and fancy" has an abstract that stated:

 "… I review the minimal grand unification based on SU(5) and SO(10) groups, with and without
supersymmetry. I discuss the predictions for the proton decay and show how they depend crucially on the
fermion (and sfermion) masses and mixings. …".

Since the conventional view has been for years that proton decay experimental observations have ruled out SU(5)
GUT, and since I saw no full copy of Senjanovic's Hawaii contribution,

I looked up his arXiv postings, and found hep-ph/0204311 by Borut Bajc, Pavel Fileviez Perez, and Goran Senjanovic
with an abstract that stated:

"… We systematically study proton decay in the minimal supersymmetric SU(5) grand unified theory. We
find that although the available parameter space of soft masses and mixings is quite constrained, the theory
is still in accord with experiment. …".

A couple of years later, coauthor of hep-ph/0204311, Pavel Fileviez Perez, wrote a paper (with Ilja Dorsner) at hep-
ph/0410198 whose abstract stated:

"… We investigate model independent upper bounds on total proton lifetime in the context of Grand
Unified Theories with the Standard Model matter content. … Our result implies that a large
class of non-supersymmetric Grand Unified models, with typical
values alpha_GUT = [about] 1/39, still satisfies experimental
constraints on proton lifetime. …".

In an even more recent paper, hep-ph/0601023, Pran Nath and Pavel Fileviez Perez say in sections 9 and 5.6 and 6.6:

"… In non-supersymmetric models proton decay proceeds via dimension six operators which are induced
by gauge interactions and via exchange of scalar lepto-quarks. In these models one needs an extreme fine
tuning to get light Higgs doublets ... An analysis of proton lifetime requires that one first address properly
the fermion mass and mixing issues to predict in a realistic fashion proton lifetime. ... some of the non-
supersymmetric unified models may still pass the stringent experimental proton lifetime constraints. As an
example one may consider a simple extension of the Georgi-Glashow model with a Higgs sector
composed of 5H, 24H, and 15H. In this case one finds an upper-bound on the total proton decay lifetime
in this scenario of [aboput] 1.4 x 10^36 years ...

In this section [5.6] we discuss the possibility of finding an upper bound on the total proton decay lifetime
… one may focus on the gauge d = 6 contributions since all other contributions can be set to zero in
searching for upper limits …

any non-supersymmetric theory with alpha_GUT = 1/39 is eliminated if its unifying scale is below 4.9 x
10^13 GeV regardless of the exact form of the Yukawa sector of the theory.

Further, a majority of non-supersymmetric extensions of the Georgi-
Glashow SU(5) model yield a GUT scale which is slightly above
10^14 GeV.



Dyson Newton

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/DPFNov06SU5.html[4/16/18, 1:27:37 AM]

Hence, as far as the experimental limits on proton decay are concerned,
these extensions still represent viable scenarios of models beyond the
SM. …

For example in a minimal non-supersymmetric GUT based on SU(5) the
upper bound on the total proton decay lifetime is …[less than or equal
to]… 1.4 x 10^36 years …

Proton decay in universal extra dimension (UED) models ... In these models it is possible to control
proton decay via the use of extra symmetries that might arise in models with universal extra dimensions ...
Thus in six dimensions with two universal extra dimensions the standard model particles are charged under
the U(1) symmetry which arises due to the extra dimensions x4 and x5 and thus this symmetry may be
labeled as U(1)45. Even after compactification a discrete Z8 symmetry survives. The symmetry allows
only very high dimension baryon and lepton number violating operators, i.e., dimension sixteen or higher
which leads to a suppression of proton decay. ... In summary in UED models a discrete subgroup of the
Lorentz symmetry in six dimensions continues to forbid dangerous proton decay operators when reduction
to four dimension is carried out. ...

Proton decay from black hole and wormhole effects ... Quantum gravity does not conserve baryon
number and thus can catalyze proton decay. Such an effect can arise from virtual black hole exchange and
wormhole tunneling. It is then possible that the two quarks in the proton might end up falling into the mini
black hole and since one expects black holes not to conserve baryon number, a process such as this can
lead to baryon number violation through q + q to l + nu and q + q to qbar + l and consequently to proton
decay. If the scale of quantum gravity M_QG = M_Pl, the proton lifetime will be very high, i.e., [about]
10^45 yr and outside the realm of experimental observation. However, such lifetimes still have
significance in determining the ultimate fate of the universe. ... ".
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Dyson Newton Woit

Now that I have a copy of Freeman Dyson's book "The Scientist as Rebel"

 

I see in it some passages that remind me of PeterWoit's description of superstring theory in his book "Not Even
Wrong", not to mention the cover of its UK version

which, like Dyson's book, uses as background the image at http://www.interactions.org/imagebank/search_detail.php?
image_no=CE0057 

In his book, Dyson said:

"… At the beginning of the seventeenth century, the birth of modern science had been proclaimed by …
Bacon in England and … Descartes in France. …

According to Bacon, scientists should experiment … and collect facts … until the accumulation of facts
would make clear the way nature behaves. …

According to Descartes, scientists should deduce the laws of nature by pure reason … Cartesian vortices
were supposed to fill space … pushing celestial objects along their orbits. …

At the time when Newton made his discoveries, the learned men of England were mostly doing science in
the empirical styple of Bacon, but … believed in the Cartesian theory of vortices because it was the only

http://www.math.columbia.edu/~woit/blog/
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theory available. …

In 1667 Newton … resumed his solitary existence in Cambridge. … He spoke to nobody about his
alchemical studies, and to almost nobody about his discoveries in physics.

For him, alchemy and physics and theology were parts of a single enterprise, three aspects of a single
search for knowledge that God had placed within his grasp. Since he was not free to talk about his
theology, he saw no reason why he should talk about his alchemy or his physics.

He might never have talked about his physics, if his friend Halley had not come to Cambridge in 1684
begging him to publish what he knew. Then, once he had started writing … he did not stop until he had
finished the three volumes of the Principia. …

In the first two volumes …[of] the Principia …[Newton]… built a grand edifice of mathematices … and
then in the third volume he … demonstrat[ed] with an abundance of observational facts that nature danced
to his tune.

As soon as the Principia was published and widely circulated,

the Cartesian vortices were dead. …".

 

If Halley had not convinced Newton to publish the Principia, what would have been the course of science ?

Would others (using Hooke gravity, Leibnitz calculus, etc) have produced a Principia, or
would Hooke gravity have remained as empirical physics and Leibnitz calculus have remained as mathematics
reasoning, with the Newtonian synthesis never occurring ?

I guess I should say explicitly that the similarity that I see is that:

Baconian accumulation of facts = Standard Model plus gravity
Cartesian vortices = superstring theory
"the only theory available" = "the only game in town"
maybe a Newtonian synthesis ( a model using new or unconventional math techniques that enables calculation of
particle masses, force strengths, etc) might be necessary to unify Baconian standard model plus gravity
physicists with Cartesian beautiful-math physicists.

 Further, as Dyson's essay also said: "… Newton himself was at heart a Cartesian …".

That is borne out by the fact that Newton lived his life in accord with an Ovid quotation on Descartes's tombstone:
"Bene qui latuit, bene vixit."

Sadly,

there exist today pressures against unconventional physics similar to the pressures against unconventional theology in
Newton's time, and it may be that even today some feel that they have a better life by hiding their true feelings.
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Black Madonna

According to a wikipedia article about "Elizabeth ( Biblical person )":

"... According to the Gospel of Luke, Elizabeth was a descendant of Aaron the priest (Luke 1:5). She and
her husband Zechariah were "righteous before God, living blamelessly" (1:6), but childless. Zechariah was
visited by the Angel Gabriel, who told him his wife would have a son ... John the Baptist ... who "will be
great in the sight of the Lord" (1:15). The pregnant Elizabeth was visited by her cousin (1:36) Mary, who
was pregnant with Jesus:

When Elizabeth heard Mary's greeting, the child leapt in her womb. And Elizabeth was filled
with the Holy Spirit and exclaimed with a loud cry: "Blessed are you amongst women and
blessed is the fruit of your womb." (1:41-2)

... Some theologians have suggested that Elizabeth is included in Luke's nativity account because his
version of events deliberately focuses more upon the personal experience of the Virgin Mary during
her pregnancy than Matthew's account (the two other gospels, Mark and John, do not include an account of
Jesus's birth and instead start their narratives at the beginning of his ministry.) Elizabeth is also mentioned
in several books of the Apocrypha, most prominently in the Protevangelion of James, in which the birth of
her son and the subsequent murder of her husband are chronicled. ...".

 According to http://www.interfaithmarianpilgrimages.com/pages/blackmadonna.html

"... Tradition recounts that St. Eusebius (martyred in 371 A.D.), led by divine inspiration, found this statue
... Our Lady of Oropa ...

 

.. in Jerusalem, buried under ancient ruins. He brought her to Italy and installed her in a cave that was a
pre-Christian holy site ... It is believed that St. Luke carved this statue. She has worked so many
miracles and became so important to the Italians that four Popes crowned her. Hence the 3 crowns and the
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halo with diamond studded stars. ...

American scholars acknowledge at least 450 Black Madonnas world wide, still counting. They have been
reported in: Belgium, Brazil, Croatia, Ecuador, England, France, Germany, Hungary, Ireland, Italy,
Lithuania, Luxemburg, Malta, Mexico, Poland, Portugal, Romania, Spain, Switzerland, USA. ( For a list
of almost each statue see www.udayton.edu/mary/resources/blackm ) ...

Going back to prehistoric times, black was the symbol for the earth and the Great Mother, the source
of heaven and earth. ...

between the 6th and 3th century B.C.E. ... the Celts ... settled all over Central Europe, as far south as Italy
and Spain and as far East as Phrygia (in modern Turkey), home of the Goddess Cybele. They traded goods
(which always meant also ideas) with the Greeks. ... The Celts were decidedly not interested in centralized
authority, institutions, or dogmas. ... One of the oldest names of the earth-mother goddess of Ireland is
Cailleach, the "Veiled One" ... the ... 1969 edition of the Encyclopedia Britannica ... in the article on
"Celtic Mythology" makes the connection between Cailleach and Kali, the black Hindu goddess ... the old
name for Scotland, "Caledonia", ... could be rendered as "land of Kali". ...

Artemis of Ephesus was one of the most powerful goddesses of antiquity. She was a classic black
Universal Mother and was older, more powerful, and more primal than her later Greek forms and her
Roman equivalent Diana. Her temple was one of the Seven Wonders of the World and the largest
building in the world to have been constructed entirely of marble. Her presence inundated the
atmosphere of Ephesus ... the city where Mary lived after the crucifixion of Jesus. ...

Some people regard statues of Black Madonnas ... as literally depicting Mary as African ... for the simple
reason that that's what she was, a black woman. After all, we know from the Bible that there were African
Jews at the time of Jesus. Acts 8:26-40 recounts how an angel sends the apostle Philip to convert a high
ranking Ethiopian Jew, who had come to Jerusalem on pilgrimage. That there were intermarriages between
Israelites and Ethiopians is attested by the story of Moses marrying a Cushite, i.e. a non-semitic Ethiopian
woman, thereby incurring the wrath of his sister Miriam. If Israelites married Cushites, all the more can
one assume that they would marry Amhara, i.e. semitic Ethiopians. Considering all the history the
Israelites shared with Egypt (including the flight of the Holy Family to that land), one can assume much
intermarrying between Israelites and Egyptians of all colors. ...

The Mexicans call ... the Virgin of Guadalupe ...
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... La Morenita (the dear dark one) ... a straight line runs down the middle of her dress, dividing it into a
light and a dark side...

The Italian Virgins of Montevergine, Somma Vesuviana, and Napoli are all called "Mamma Schiavone",
Slave Mama. ... ".
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Iraq Iran November 2006

According to http://www.debka.com/ ... "... November 1, 2006 ... the USS Eisenhower is at sea off the Saudi Arabian
coast, together with another aircraft carrier, the USS Enterprise. ... there are now three US aircraft carriers in the
Persion Gulf and surrounding waters, including the USS Iwo Jima ... a fourth US aircraft carrier, the USS Boxer, will
arrive on the scene together with its carrier strike group ...".

( image modified from a USGS page at http://walrus.wr.usgs.gov/infobank/gazette/jpg/regions/sau.jpg )

As to tactical reasons for the four carrier groups, consider a possible tactical disposition shown above, with the air
power carrier groups ( Eisenhower and Enterprise ) shown in red and the marine expeditionary carrier groups ( Iwo
Jima and Boxer ) shown in purple:

the Iwo Jima and its marines could take the flat part of Iran near Kuwait and Iraq at the head of the Persian
Gulf, which area contains almost all the oil produced by Iran, thus cutting off money used by Iran to fund bad
guys in Iraq, Syria, Lebanon, and Gaza;
the Boxer and its marines could take the part of Iran near the Strait of Hormuz at the mouth of the Persian Gulf,
thus preventing Iran from blockading oil shipments from the Persian Gulf.
the Eisenhower in the East Mediterranean could control the air space over Egypt, Gaza, Israel, Lebanon, Syria,
and Iraq; and
the Eisenhower in the Red Sea could control the air space over Saudi Arabia, Kuwait, and the Gulf States, and
could launch an air attack on Iran's nuclear installations.

Indigenous Iranian assets could probably not do severe damage to the carrier groups, but what if China and
Russia give Iran a lot of advanced missiles ?

Also according to http://www.debka.com/ ... "... November 5, 2006 ... scores of surface missiles - a record for any war
games anywhere - were tested simultaneously at a desert testing site some two hours drive from Tehran Thursday,
Nov. 2. ... A senior American missile expert told DEBKAfile that the Iranians demonstrated up-to-date missile-
launching technology which the West had not known them to possess. They also displayed unfamiliar warheads.
But their most startling feat was the successful first test-fire of the long-range Shehab-3 with its cluster of tens of
small bomblets ... The entire range bore the imprint of new purchases from China. This Shehab-3, whose 2,000-
km range brings Israel, the Middle East and Europe within reach - may be more than a match for any anti-missile
missile system in American, Israeli or European arsenals ...".

The USA might have hoped that even if Iran has missiles that can kill carriers, Iran might not have accurate targeting
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information and therefore the Iranian missiles might be useless.

However, according to a 11 November 2006 article on Breitbart.com ... "Iran's Arabic language television station
broadcast footage it claimed showed a US aircraft carrier cruising in Gulf waters ...

... it said was taken by an unmanned Iranian drone. ... "A source in the Revolutionary Guard said the drone carried out
its mission without US fighter pilots reaching it," the television said. ...".

So, if Iran knows location of the USA carrier groups and has missiles capable of sinking the ships, what might happen
in a shooting war ? According to a War Nerd web page at http://www.exile.ru/archive/by_author/gary_brecher.html
dated 11 December 2002:

"... anti-ship missiles ... can destroy a US aircraft carrier. That means that the hundreds of trillions (yeah,
trillions) of dollars we've invested in shipbuilding is wasted, worthless.

A few years ago, a US submarine commander said, "There are two kinds of ship in the US Navy: subs and
targets."

The fact that big surface ships are dinosaurs is something that's gotten clearer every decade since 1921. ...
the aircraft carrier is now: a big, proud, expensive...sitting duck. Aircraft carriers came out of WW II
looking powerful, but that was before microchips.

Now, when an enemy tanker can fire 60 self-guiding cruise missiles from hundreds of miles away, no
carrier will survive its first real battle. Carriers are not only the biggest and most expensive ships ever built
- they're the most vulnerable. Because even one serious cruise-missile hit means the carrier can't launch its
planes, its best weapons. They will sink to the bottom with their crews, not having fired a shot. ...

As weapons become smaller and deadlier, big targets just won't survive. ... Anti-ship missiles are easy to
make and use, because surface ships are very slow, have huge radar signatures, and can't dodge.

We may be lucky a little while longer, as long as we take on losers like Iraq. But what about Iran?

The Iranians aren't cowardly slaves like the Iraqis. They're smart, they're dedicated, and they hate us like
poison. ... Give the Navy the benefit of the doubt and say they get 90% of the incoming missiles. You still
end up with a dead carrier. ... One day we'll wake up to a second Pearl Harbor.

... if Iran gets involved, those carriers won't last one day. ... And the sickest part is that the admirals and
the captains and the contractors all know it.

Goddamn.

Maybe we deserve what's gonna happen to us. Only thing is, it won't be the brass who die. It'll be the poor
trusting kids on those carriers who'll die, the poor suckers who thought they'd get free training and a world
tour, or even get the chance to "defend America." They'll die not even believing what's happening to them
as the whole giant hulk starts cracking up and sliding into the water. ...".
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If that happens, what would the USA do ?

Thousands of USA sailors would be dead in their sunken ships, leaving the USA a choice of:

A - going nuclear and risking a nuclear WW III, bearing in mind that Shiite Iran doesn't mind taking huge
casualties because Armageddon leads to the coming of the 12th Imam in 2008 and the real villains are whoever
gave the missiles to Iran ( i.e. Russia and China ) and Russia and China can retaliate in a nuclear war with the
USA; or
B - losing a war, taking the USA troops out of Iraq and the region, and giving up the cheap Persian Gulf oil (
it will run out anyway in a decade or so ), and using the money formerly spent on carriers etc to build nuclear
reactors for desalting water and producing hydrogen fuel, thus becoming self-sufficient and prosperous through
science.

Option B might not be popular with powerful USA interests based on high profits from cheap Persian Gulf oil.

Fiurther, even USA election of Option B might not avoid a major regional war, as Israel might elect on its own to take
out by air attack the Iranian nuclear facilities before Iran puts nuclear warheads on its missiles and carries out the
stated tbreats of its president Ahmadinejad to exterminate Israel.

Just one sad example of dumb policy of the USA after taking Iraq with a brilliant assault force ( that has been
degraded by failure of the USA to insert a large occupation force following the assault, compounded by forcing assault
soldiers ( kill anything that moves ) to try to perform occupation duty ( act like friendly cops on neighborhood beats
winning hearts and minds, a totally different mindset from assault ) can be see in a 9 November 2006 BBC web article
by Mark Gregory at http://news.bbc.co.uk/go/pr/fr/-/1/hi/business/6129612.stm that said in part:

"... Stuart Bowen is the special inspector general for Iraq reconstruction. ... Mr Bowen said billions of
dollars were shrink-wrapped in plastic and flown out of the US to Baghdad. "It was $2bn a flight,
and I know of at least six flights," he said. Mr Bowen said some of the cash went to pay the salaries of
thousands of "ghost employees", or Iraqi civil servants who did not actually exist. As the planes landed
with their hefty bundles of greenbacks, they became the responsibility of a man named David Oliver. Mr
Oliver was in Baghdad in the summer of 2003 as the CPA's first head of finance. He helped establish the
financial framework, but resisted pressure to bring in outside auditors. ... As head of finance at the time
surely he must know what happened to the $8.8bn? "I have no idea, I can't tell you whether or not the
money went to the right things or didn't - nor do I actually think it is important," he said. Yes, but the fact
is that billions of dollars have disappeared without trace. ...

So what have we got? Allegations of impropriety in the awarding of contracts in the US, chaos at the
occupation authority that ran post-war Iraq and large sums of Iraqi oil money disappearing apparently
without any record of how it was spent. And all this on America's watch. ...".

All these circumstances seem to me to be building up to Terrence McKenna's 2007 Timewave Peak:
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Tony Smith's Home Page

Dark Matter and Dark Energy
Sean Carroll, in a Cosmic Variance blog in August 2006 entitled Dark Matter Exists, including a comment there by
Karel, said ( with my comment here set off by brackets [ ] ):

"... In the Bullet Cluster, more formally known as 1E 0657-56, we actually find two clusters of galaxies
that have (relatively) recently passed right through each other. It turns out that the large majority (about
90%) of ordinary matter in a cluster is not in the galaxies themselves, but in hot X-ray emitting
intergalactic gas. As the two clusters passed through each other, the hot gas in each smacked into the gas
in the other, while the individual galaxies and the dark matter (presumed to be collisionless) passed right
through. ...

[ I think that an animation sequence of what is happening would look like this

in which

purple is a combination of Dark Matter and Hot Gas,
blue is Dark Matter, and
red is collision/shockwave concentrated Hot Gas (with some background Dark Matter where it overlaps the
spheres). ]

... astrophysicists ... have now compared images of the gas obtained by the Chandra X-ray telescope to "maps"
of the gravitational field deduced from weak lensing observations. Their paper is available ...[ at astro-
ph/0608407 and astro-ph/0608408 ]... the answer is: there's definitely dark matter there! ...

Here is 1E 0657-56 in ... optical image, in which you can see the actual galaxies.

http://cosmicvariance.com/
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 ... you can map out the gravitational fields of the clusters, using weak gravitational lensing. That is, you take
very precise pictures of galaxies that are in the background of these clusters. The images of the background
galaxies are gently distorted by the gravitational field of the clusters. The distortion is so gentle that you could
never tell it was there if you only looked at one galaxy; but with more than a hundred galaxies, you begin to
notice that the images are systematically aligned, characteristic of passing through a coherent gravitational lens.
From these distortions it's possible to work backwards and ask "what kind of mass concentration could have
created such a gravitational lens?" Here's the answer, superimposed on the optical image.

It's about what you would expect: the dark matter is concentrated in the same regions as the galaxies themselves.
But we can separately make X-ray observations to map out the hot gas, which constitutes most of the ordinary
(baryonic) matter in the cluster. Here's what we see.
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This is why it's the "Bullet" cluster &emdash; the bullet-shaped region on the right is a shock front. These two
clusters have passed right through each other, creating an incredibly energetic collision between the gas in each
of them. The fact that the "bullet" is so sharply defined indicates that the clusters are moving essentially
perpendicular to our line of sight.

This collision has done exactly what we want &emdash; it's swept out the ordinary matter from the clusters,
displacing it with respect to the dark matter (and the galaxies, which act as collisionless particles for these
purposes). You can see it directly by superimposing the weak-lensing map and the Chandra X-ray image.

... now we have established beyond reasonable doubt that we need a substantial amount of dark matter to explain
cosmological dynamics. ...

...

77. karel on Aug 22nd, 2006 at 9:43 am ... The Bulletcluster definitely does NOT rule out MOND,
contrary to what some people are claiming now. As Sean mentions in his post, MOND needs (predicts)
dark matter at clustergalactic scales ... The point is that MOND, a simple one parameter modification of
Newton´s law, explains the rotation curves of all kinds of galaxies with different morphologies very well.
From the dark matter perspective this regularity is quite surprising, since structure formation is very much
a stochastic process. All the explanations for this regularity within the dark matter paradigm that I have
seen so far are not really convincing. To explain the Tully-Fisher law for instance, that describes a certain
correlation between the luminous matter of a galaxy and the asymptotic velocity of its rotation curve one
needs to invoke different fine-tuned processes for different kinds of galaxies. ...

...

What about dark energy?

The characteristic features of dark energy are that it is smooth (spread evenly throughout space) and persistent
(evolving slowly, if at all, with time). ... these observations don't tell us anything directly about the nature of the
70% of the universe that is purportedly in this ultra-exotic component. ...".

In my D4-D5-E6-E7-E8 VoDou Physics model:

Ordinary Matter is conventional Standard Model Ordinary Matter;
Dark Matter is Primordial Stable Planck-Mass Black Holes; and
Dark Energy that expands our universe comes from Special Conformal degrees of freedom, an idea motivated
by Irving Segal's conformal theory. In his book Mathematical Cosmology and Extragalactic Astronomy
(Academic Press 1976) (page 68), Segal says: "... We use the term unispace (short for universal covering space)
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for the universal space ... unispace is conformally an infinite-sheeted covering of Minkowski space augmented
by a light cone at infinity. Similarly, unitime refers to the natural time T in this space. ...".

 In the D4-D5-E6-E7-E8 VoDou Physics model, our 4-dimensional Physical SpaceTime Universe begins as a
relatively small spatial volume that is entirely high-energy unispace, in which all 15 generators of Conformal
Spin(2,4) Unispace, including the 4 Conformal GraviPhoton generators, are effective.

 

After some expansion, some regions of our Universe become Gravitationally Bound Domains (such as, for
example, Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming domains within
our Universe like IceBergs in an Ocean of Water. Note that Gravitationally Bound Domains are defined by their
gravitational accelerations, not by their size - there is no correlation with system size.The process of formation of
Gravitationally Bound Domains releases (like latent heat of fusion when Ice freezes from Water) the excess of
the Conformal Unienergy of Unispace over the Poincare Energy of Minkowski space.

 

Note that, within the Gravitationally Bound Domains there can exist Islands of Unispace in which all 15
generators of Conformal Spin(2,4) remain effective (such as, for example, Protostar Clouds of Dust and Gas -
like Puddles of Water on an IceBerg floating in an Ocean of Water - When a Protostar Clouds of Dust and Gas
condense to form the Gravitationally Bound Domain of a Star and its Planets, the process releases (like latent
heat of fusion when Ice freezes from Water) the excess of the Conformal Unienergy of Unispace over the
Poincare Energy of Minkowski space). During and after more expansion of our Universe as a whole, the
Gravitationally Bound Domains do not expand within themselves, but are carried apart from each other as in the
familiar example of inflating a Balloon with Coins glued to its surface.
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Since our laboratories on our Earth are Gravitationally Bound Domains, our conventional experiments on Earth
only see the Poincare Energy of Minkowski space. However, since the Pioneer spacecraft are not bound to our
Solar System, the Pioneer Spacecraft are experiments beyond the Gravitationally Bound Domain of our Earth-
Sun Solar System.

In tightly bound systems like our Solar System within the orbit of Uranus, the Special Conformal Degrees of Freedom
are completely frozen out and are not observed by experiments.

However, in Swiss-Cheese systems such as Galaxies which have substantial regions in which the Special Conformal
Degrees of Freedom are not frozen, but the total system of the Galaxy is bound and does rotate, the Special Conformal
Degrees of Freedom do not expand the Galaxy, but act to modify the rotation of the Galaxy in a way equivalent to
MOND.

In more detail, in my D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the
MacDowell-Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which is made up
of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... By the process of Inonu-Wigner group contraction with R -> oo ...[where R ]... the de Sitter pseudo-
radius ... , both de Sitter groups ... with metric ... (-1,+1,+1,+1,-1) ...[or]... (-1,+1,+1,+1,+1) ... are reduced
to the Poincare group P, and both de Sitter spacetimes are reduced to the Minkowski space M. As the de
Sitter scalar curvature goes to zero in this limit, we can say that M is a spacetime gravitationally related to
a vanishing cosmological constant.

On the other hand, in a similar fashion but taking the limit R -> 0, both de Sitter groups are contracted to
the group Q, formed by a semi-direct product between Lorentz and special conformal transformation
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groups, and both de Sitter spaces are reduced to the cone-space N, which is a space with vanishing
Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space goes to infinity in this
limit, we can say that N is a spacetime gravitationally related to an infinite cosmological constant.

If the fundamental spacetime symmetry of the laws of Physics is that given by the de Sitter instead of the
Poincare group, the P-symmetry of the weak cosmological-constant limit and the Q-symmetry of the
strong cosmological-constant limit can be considered as limiting cases of the fundamental symmetry. ...

... N, whose geometry is gravitationally related to an infinite cosmological constant, is a 4-dimensional
cone-space in which ds = 0, and whose group of motion is Q. Analogously to the Minkowski case, N is
also a homogeneous space, but now under the kinematical group Q, that is, N = Q/L. In other words, the
point-set of N is the point-set of the special conformal transformations. Furthermore, the manifold of Q is
a principal bundle P(Q/L,L), with Q/L = N as base space and L as the typical fiber. The kinematical group
Q, like the Poincare group, has the Lorentz group L as the subgroup accounting for both the isotropy and
the equivalence of inertial frames in this space. However, the special conformal transformations introduce
a new kind of homogeneity. Instead of ordinary translations, all the points of N are equivalent through
special conformal transformations. ...

... Minkowski and the cone-space can be considered as dual to each other, in the sense that their
geometries are determined respectively by a vanishing and an infinite cosmological constants. The same
can be said of their kinematical group of motions: P is associated to a vanishing cosmological constant
and Q to an infinite cosmological constant.

The dual transformation connecting these two geometries is the spacetime inversion x^u -> x^u / sigma^2 .
Under such a transformation, the Poincare group P is transformed into the group Q, and the Minkowski
space M becomes the cone-space N. The points at infinity of M are concentrated in the vertex of the cone-
space N, and those on the light-cone of M becomes the infinity of N. It is interesting to notice that, despite
presenting an infinite scalar curvature, the concepts of space isotropy and equivalence between inertial
frames in the cone-space N are those of special relativity. The difference lies in the concept of uniformity
as it is the special conformal transformations, and not ordinary translations, which act transitively on N. ...

... in the light of the recent supernovae results ... favoring possibly quite large values for the cosmological
constant, the above results may acquire a further relevance to Cosmology ...".

Since the Cosmological Constant comes from the 10 Rotation, Boost, and Special Conformal generators of the
Conformal Group Spin(2,4) = SU(2,2), the fractional part of our Universe of the Cosmological Constant should be
about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional
physical spacetime, and since Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional
Conformal Group Spin(2,4) = SU(2,2) through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate), the fractional part of our Universe of Dark Matter
Primordial Black Holes should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), the fractional part of our universe of Ordinary Matter should be
about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the D4-D5-E6-E7-E8 VoDou Physics
model, have, roughly:

67% Cosmological Constant - related to GraviPhotons of Special Conformal transformations and Akira/Tetsuo
Energy - According to an article by Michael S. Turner in Physics Today (April 2003, pp. 10-11): "... vacuum
energy ... is characterized by an "equation of state" ...[ w = pressure / density = -1 for vacuum energy with
negative pressure ]...[ that] determines how the energy density of dark energy ... vacuum energy ... changes as
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the universe expands: ...[ vacuum energy density is proportional to 1 / R^3(1+w) = 1 = constant ]... for
comparison, for nonrelativistic matter w = 0 and for radiation, w = 1/3 ...[In]... Einstein's theory ... the strength of
gravity depends on pressure, p, [and density, rho,] with rho + 3p acting as the source of gravity ...[so that
vacuum energy with p = - rho < - rho / 3 ]... has gravity that repels rather than attracts. ...[and is]... exotic. ... The
ratio of pressure to energy density is characterized by the square of the internal velocity divided by c^2. thus ...
vacuum energy ... is intrinsically relativistic and is more like energy than matter. ...[If vacuum energy could be
bottled up, we could]... create an object with antigravity. ...".
27% Dark Matter - primordial stable Planck mass black holes
6% Ordinary Matter - According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling: "...
Only around (1%) ... is ... in objects we can see ... stars, galaxies, and gas clouds ... Up to another ... (1%) .. may
be ...[in]... objects too faint for our telescopes too pick up, such as burned-out stars, small planets, or stars that
failed to ignite ... The ...[ other 4% ] ...[may be]... strung out like cobwebs throughout the cosmos ...".

 

As Dennnis Marks pointed out to me, since:

w = -1 for /\ and the average overall density of /\ Dark Energy remains constant with time and the expansion of
our Universe; and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary Matter declines as 1 / R^3 as our
Universe expands; and
primordial black hole dark matter, for stable Planck mass black holes, so that Dark Matter also has density that
declines as 1 / R^3 as our Universe expands;

the ratio of their overall average densities must vary with time, or scale factor R of our Universe, as it expands so that
the above calculated ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or scale factor, of our Universe, and

that is a time near our present time at which WMAP measures that ratio to be 0.73 : 0.23 : 0.04 (in my opinion very
close to the above caculated ratio).

His remarks are substantially equivalent to a question that Michael S. Turner, in astro-ph/0202005, calls "... The Nancy
Kerrigan Problem ... in the past dark energy was unimportant and in the future it will be dominant! We just happen to
live at the time when dark matter and dark energy have comparable densities. In the words of Olympic skater Nancy
Kerrigan, "Why me? Why now?". In other words:

WHEN is the above calculated ratio 0.67 : 0.27 : 0.06 ?

Since WMAP observes Ordinary Matter at 4% NOW,

the time WHEN Ordinary Matter was 6% would be at redshift z such that 1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 =
1.5 , or 1+z = 1.145 , or z = 0.145. To translate redshift into time, in billions of years before present, or Gy BP, use
this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf. to see that
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the time WHEN Ordinary Matter was 6% would have been a bit over 2 billion years ago, or 2 Gy BP.

In the diagram, there are four Special Times in the history of our Universe:

he Big Bang Beginning of Inflation (about 13.7 Gy BP);
the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 13.7 Gy BP);
the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple vertical line at
about z = 0.587 and about 7 Gy BP). According to a hubblesite web page credited to Ann Feild, the above
diagram "... reveals changes in the rate of expansion since the universe's birth 15 billion years ago. The more
shalow the curve, the faster the rate of expansion. The curve changes noticeably about 7.5 billion years ago,
when objects in the universe began flying apart as a faster rate. ...". According to a CERN Courier web page: "...
Saul Perlmutter, who is head of the Supernova Cosmology Project ... and his team have studied altogether some
80 high red-shift type Ia supernovae. Their results imply that the universe was decelerating for the first half of its
existence, and then began accelerating approximately 7 billion years ago. ...". According to astro-ph/0106051 by
Michael S. Turner and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff
at z = 1.7 provides direct evidence for an early phase of slowing expansion if the dark energy is a cosmological
constant ...".
the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion (green line) from
End of Inflation (first interesection) through Inflection Point (second intersection, at purple vertical line at about
z = 0.587 and about 7 Gy BP) to the Third Intersection (at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite
ferric iron Red Bed formations, a Snowball Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10
Galactic Years for our Milky Way Galaxy and is on the order of the time for the process of a collision of
galaxies.

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The Inflation Epoch is
described by Zizzi Quantum Inflation, ending with Self-Decoherence of our Universe.
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our Universe at the End of
Inflation. During the Decelerating Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the
Matter Components (Dark and Ordinary) remain more prominent than they would be under the "standard norm"
conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending with the Last
Intersection of Accelerating Expansion with Linear Expansion. During Accelerating Expansion, the prominence
of Matter Components (Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last Intersection with the Line of Linear
Expansion.
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The Late Accelerating Expansion Epoch, beginning with the Last Intersection of Accelerating Expansion and
continuing forever, with New Universe creation happening many times at Many Times. During the Late
Accelerating Expansion Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.

NOW happens to be about 2 billion years into the Late Accelerating Expansion Epoch.

The Copernican insight that Earth, the home of Humanity and its precursor Life, is Not Special in our Solar System
(and also its place among the stars of our Milky Way Galaxy) led us to understand the true structure of our Solar
System and our Milky Way Galaxy.

Our present insight that the Time of Life on Earth, from the Proterozoic begining of Eukaryotic Life to Present-Day
Humanity, covers the 2 billion years beginning with a Special Time in the Time-History of our Universe leads us to a
better understanding of the Unification of Gravity / Particle Physics / Mathematics / Information / Consciousness, and
perhaps to a better understanding our our ultimate Fate.

Therefore:

the above calculated ratio 0.67 : 0.27 : 0.06 of about 2 billion years ago corresponds to the WMAP measured ratio 0.73
: 0.23 : 0.04 for the time NOW.

What about Dark Energy /\ and Cold Dark Matter during the past 2 Gy ?

Since Cold Dark Matter = Primordial Black Holes (PBH):

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future.

Jack Sarfatti said (in the context of his physics/cosmology model): "... "... I am also saying that lepto-
quarks [leptons and quarks] have dark matter cores on small scale. It's /\zpf < 0 that keeps electron stable.
Think, naively for the nonce, of electron as a shell of electric charge with an inner /\zpf < 0 core. It looks
like a "point" from huge effective curvature of /\zpf. ...".

That idea is not only interestingly similar to the idea of /\zpf < 0 haloes helping to hold galaxies together,
but also seems very much like the Compton Radius Vortex model of leptons and quarks as Kerr-Newman
black holes with no cosmic censorship of their naked singularities.

Also, perhaps the concept of Primordial Black Holes as Cold Dark Matter might be a particle
manifestation of the part of /\zpf < 0 that is not found in the center of /\ = 0 Ordinary Matter leptons and
quarks. If that viewpoint is correct, in view of the WMAP ratio of 73% - 23% - 4% of /\ > 0 , /\ < 0, /\ = 0,
there should be a lot more mass in /\ < 0 Primordial Black Holes than in /\ = 0 leptons and quarks.

Further, Cold Dark Matter cores of leptons and quarks seems consistent with an association of Ordinary
Matter with production of Cold Dark Matter in early times of our Universe.

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate
analysis would be, for Cold Dark matter = PBH:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary Matter, from 0.27
to 0.27 / 1.5 = 0.18.
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The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.27 - 0.18 = 0.09 should be summed
to get a total first-order excess of 0.11, which in turn should be distributed to the /\ and CDM factors in their natural
ratio 67 : 27, producing, for NOW after 2 Gy of expansion:

CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated ratio for NOW of 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be consistent with the cosmology of
the D4-D5-E6-E7-E8 VoDou Physics model with Cold Dark Matter = PBH.

 

MOdified Newtonian Dynamics (MOND)

In my D4-D5-E6-E7-E8 VoDou Physics model, Swiss-Cheese systems such as Galaxies which have substantial
regions in which the Special Conformal Degrees of Freedom are not frozen, but the total system of the Galaxy is
bound and does rotate, the Special Conformal Degrees of Freedom do not expand the Galaxy, but act to modify the
rotation of the Galaxy in a way equivalent to MOND.

In astro-ph/0112069, Mordehai Milgrom says:

"... In the early 1980s I proposed a modifed-dynamics ... based on the fact that typical accelerations in galactic systems
are many orders of magnitude smaller than those encountered in the solar system. ... This modified dynamics, MOND,
introduces a constant with the dimensions of an acceleration, a_0, and posits that standard Newtonian dynamics is a
good approximation only for accelerations that are much larger than a_0. ... the basic point of MOND, from which
follow most of the main predictions, can be simply put as follows: a test particle at a distance r from a large mass M is
subject to the acceleration a given by

a^2 / a_0 = M G r^(-2)

when a << a_0, instead of the standard expression a = M G r^(-2) , which holds when a >> a_0. ... The value of the
acceleration constant a_0 that fits all the data discussed ...[ in the paper ]... is about 10^(-8) cm s^(-2) ...

... One immediate result ... is that at a large radius around a mass M, the orbital speed on a circular orbit becomes
independent of radius. This indeed was a guiding principle in the construction of MOND, which took asymptotic
flatness of galaxy rotation curves as an axiom ... When we count the mass of baryonic matter in such systems - in stars,
neutral and high-T gas, etc.- the total sum does not provide enough gravity to explain the observed accelerations in
such systems within standard physics. If we adhere to standard dynamics, the need for dark matter is the only solution
we can conceive. It is, however, possible that the laws of dynamics, proven in the laboratory and the solar system,
cannot be simply applied in the realm of the galaxies. ... Regarding galactic systems other than galaxies, the
comparison of the systematics of the observed mass discrepancy with the expectations from MOND are shown in
Figure 2
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in Milgrom (1998) [ astro-ph/9810302 , which says:

"... MOND is not a modification at large distances, but at low accelerations - which for a given mass are
attained at large distances ... there is no correlation of the discrepancy with system size. ...

 

... in particular ... the small dwarf spheroidals and LSB discs show large discrepancies, while the large
galaxy clusters evince only moderate discrepancies...." ].

... based on analyzes referenced there.



July 2006 update

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/AugSuppUpdate.html[4/16/18, 1:27:45 AM]

The agreement is uniform, with one exception: The cores of rich x-ray clusters of galaxies show a considerable mass
discrepancy, while, according to MOND there shouldn't be any, because the accelerations there are only of the order of
a_0, and not much smaller. ( Application of MOND to the clusters at large, say within a few megaparsecs of the
center, does predict correctly the mass discrepancy. ) The resolution, by MOND, will have to be that these cores harbor
large quantities of still undetected baryonic matter, perhaps in the form of dim stars, perhaps as warm gas. The
environment, and history, of these cores is so unlike others that this would not be surprising. ...

.. in interpreting data we equate observed accelerations with the gravitational field ... We can exemplify this point by
considering the claimed anomaly in the motions of the Pioneer 10 and 11 spacecraft. Analysis of their motion have
shown an unexplained effect ...[ see Anderson & al 2001, Study of the anomalous acceleration of Pioneer 10 and
11, gr-qc/0104064 ]... that can be interpreted as being due to an unexplained constant acceleration towards the
sun of about 7 x 10^(-8) cm s^(-2) , of the order of a_0. ... MOND could naturally explain such an anomalous
acceleration ... It may well be that the modification enters the Pioneers motion, which corresponds to unbound,
hyperbolic motions, and the motion of bound, and quasi-circular trajectories in a different way. ...

... It is worth pointing out that in such a modified-gravity theory, the deep-MOND limit ... the deep-MOND regime (
a << a_0 ) ... corresponds to a theory that is conformally invariant, as discussed in Milgrom (1997) [ gr-
qc/9705003 which says:

"... The Poisson equation describes many physical problems in linear media such as electrostatics,
magnetostatics, steady-state diffusion and other potential flows in the presence of sources and sinks, and,
of course, Newtonian gravity. It can be generalized ... to describe, for example, non-linear media with a
response coefficient (dielectric constant, permeability, diffusion coefficient, etc.) that is a function of the
field strength. ... For example, ... as a modification of Newtonian gravity to replace the dark-matter
hypothesis for galactic systems ... In the modified dynamics discussed as an alternative to dark
matter, phenomenology requires just this ... conformally invariant (CI) ... Our results here apply
then in the large-distance limit of this theory. ...". ]. ...

 

... this asymptotic rotational speed depends only on the total mass M via V^4 = M G a_0 . This, according to MOND,
is the fact underlying the observed Tully-Fisher-type relations, by which the typical (mean) rotational velocity, V , in a
disc galaxy is strongly correlated with the total luminosity of the galaxy, L, in a relation of the form L ...[ proportional
to ]... V^alpha . The power alpha is around 3-4, and depends on the wavelength band at which L is measured. The
close agreement between this TF [ Tully-Fisher-type ] relation and the prediction of MOND is encouraging; but, to test
MOND more precisely on this count, one would have to bridge properly the mass-asymptotic-velocity MOND relation
with the commonly presented luminosity-bulk-velocity TF relation. One should use the luminosity in a band where it
is a good representative of the stellar mass, take into account not only the stellar mass, as represented by the
luminosity, but also the contribution of gas to the mass, and use the asymptotic velocity, as opposed to other measures
of the rotational velocity. It has emerged recently ... that if one does all this one indeed obtains a tight and accurate
relation of the form predicted by MOND. ...".

Primordial Stable Planck-Mass Black Holes

If our spacetime remains octonionic 8-dimensional throughout inflation, then the non-associativity and non-unitarity of
octonions might account for particle creation without the need for tapping the energy of an inflaton field.

In gr-qc/0007006, Paola Zizzi says:

"... the vacuum-dominated early inflationary universe ... is a superposed quantum state of qubits. ...

... the early universe had a conscious experience at the end of inflation, when the superposed quantum
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state of ... [ 10^18 = N quantum qubits ] ... underwent Objective Reduction. The striking point is that this
value of [ N ] equals the number of superposed tubulins-qubits in our brain ...

... [ in the inflationary phase of our universe ] ... the quantum register grows with time. In fact,

at each time step

... [ Tn = (n+1) Tplanck (where Tplanck = 5.3 x 10^(-44) sec) ] ...

a Planckian black hole, ... the n=1 qubit state 1 which acts as a creation operator, supplies the
quantum register with extra qubits. ...

At time Tn = (n+1) Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N =
(n+1)^2 ] ...

By the quantum holographic principle, we associate N qubits to the nth de Sitter horizon ... remember that
|1> = Had|0> where Had is the Hadamard gate ... the state ... [ of N qubits ] ... can be expressed as

... [ |N> = ( Had|0> )^N ] ...

As the time evolution is discrete, the quantum gravity register resembles more a quantum cellular automata
than a quantum computer. Moreover, the quantum gravity register has the peculiarity to grow at each time
step ( it is self-producing ). If we adopt an atemporal picture, then the early inflationary universe can be
interpreted as an ensemble of quantum gravity registers in parallel ... which reminds us of the many-
worlds interpretation. ...

The superposed state of quantum gravity registers represents the early inflationary universe which is a
closed system. Obviously then, the superposed quantum state cannot undergo environmental decoherence.
However, we know that at the end of the inflationary epoch, the universe reheated by getting energy from
the vacuum, and started to be radiation-dominated becoming a Friedmann universe. This phase transition
should correspond to decoherence of the superposed quantum state. The only possible reduction model in
this case is self-reduction ...

during inflation, gravitational entropy and quantum entropy are mostly equivalent ...

Moreover ... The value of the cosmological constant now is

... /\N = 10^(-56) cm^(-2) ...

in agreement with inflationary theories.

If decoherence of N qubits occurred now, at Tnow = 10^60 Tplanck

( that is, n = 10^60, N = 10^120 )

here would be a maximum gravitational entropy

... [ maximum entropy Smax = N ln2 = 10^120 ] ...

In fact, the actual entropy is about

... [ entropy now Snow = 10^101 ] ...

[Therefore] decoherence should have occurred for

... [ Ndecoh = 10^(120-101) = 10^19 = 2^64 ] ...
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which corresponds to ... [ n = 9 and to ] ... the decoherence time

... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...".

There is a fundamental reason that the number of qubits at which our inflationary universe experiences self-
decoherence is

Ndecoh = 10^19 = 2^64

The self-reflexivity property of the 2^64-dimensional Clifford algebra Cl(64) causes self-decoherence !

From the point of view of my D4-D5-E6-E7-E8 Vodou Physics model, the fundamental structure is the 2^8 = 256-
dimensional Cl(8) Clifford algebra, which can be described by 2^8 qubits.

Our inflationary universe decoheres when it has Ndecoh = 2^64 qubits.

What is special about 2^64 qubits ?

2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).

By the periodicity-8 theorem of real Clifford algebras that

Cl(K8) = Cl(8) x ... tensor product K times ... x Cl(8),

we have:

Cl(64) = Cl(8x8) =

= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8)

Therefore,

Cl(64) is the first ( lowest dimension ) Clifford algebra at which we can reflexively identify each component Cl(8)
with a vector in the Cl(8) vector space.

This reflexive identification/reduction causes decoherence.

It is the reason that our universe decoheres at N = 2^64 = 10^19,

so that inflation ends at age 10^(-34) sec.

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger than the number of tubulins Ntub =
10^18 of the human brain. In my model of Quantum Consciousness ( and that of Jack Sarfatti ), conscious thought is
due to superposition states of those 10^18 tubulins. Since a brain with Ndecoh = 10^19 tubulins would undergo self-
decoherence and would therefore not be able to maintain the superposition necessary for thought, it seems that the
human brain is about as big as an individual brain can be. The Zizzi Self-Decoherence can be compared to GRW
decoherence.

How Many Particles are in our Universe?

At the end of inflation:

the time Tdecoh = 10^(-34 sec)
the number of qubits is Ndecoh = 10^19 = 2^64

Each qubit at the end of inflation corresponds to a Planck Mass Black Hole, which in the D4-D5-E6-E7-E8 physics
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model undergoes decoherence and, in a process corresponding to Reheating in the Standard Inflationary Model, after
the end of inflation and during reheating, the fate of each Planck Mass Black Hole is governed by Conformal Gravity,
producing either

more Dark Matter Planck Mass Black Holes (due to the action of the 4 Special Conformal Transformations of
the Conformal Group), or
Planck Mass clusters of Ordinary Matter first-generation fermion particle-antiparticle pairs (due to the action of
the 1 Dilation of the Conformal Group).

The 4 to 1 ratio of Special Conformal Transformations to Dilation determines that the fundamental ratio of Dark
Matter to Ordinary Matter will be about 4 to 1.

Here is a very rough estimate of the number of Ordinary Matter particles in our universe, produced by reheating from
a population of (2^64)^2 = 2^128 = 10^38 fermion pairs populating the Universe Immediately After Inflation:

Since, as Paola Zizzi says in gr-qc/0007006, ( with some editing by me denoted by [ ] ):

"... the quantum register grows with time. ... At time Tn = (n+1) Tplanck the quantum gravity
register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2 ] ...",

we have the number of qubits at the next time step (Reheating)

Nreh = ( n_reh )^2 = ( 2^128 )^2 = 2^256 = 10^77

Since each qubit at Reheating should correspond, for the Ordinary Matter component, to fermion particle-
antiparticle pairs that average about 0.66 GeV, we have the results that

the number of particles in our Universe at Reheating is about 10^77 nucleons.

After Reheating, our Universe enters the Radiation-Dominated Era, and, since there is no continuous
creation, particle production stops, so

the 10^77 nucleon Baryonic Mass of our Universe has been mostly constant since Reheating, and will
continue to be mostly constant until Proton Decay.

The present scale of our Universe is about R(tnow) = 10^28 cm, so that its volume is now about 10^84
cm^3, and its baryon density is now about 10^77 protons / 10^84 cm^3 = 10^(-7) protons/cm^3 = 10^(-7-
19-5) gm / cm^3 = 10^(-31) gm / cm^3 = roughly the baryonic mass density of our Universe.

Since the critical density of our Universe is about 10^(-29) gm / cm^3, it is likely that the excess of the
critical mass of our Universe over its baryonic mass is due to Dark Matter Primordial Stable Planck Mass
Black Holes and Dark Energy.

 

Tony Smith's Home Page - Here is a pdf version of this web page.
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Ghost in the Shell: SAC: Solid State Society

On 1 September 2006 GITS SAC Solid State Society (a 100 minute movie) was broadcast to Japan on SkyPerfecTV,
and over the USA Labor Day Holiday Weekend a rough cut (Japanese language only with no subtitles) was shown at
DragonCon in Atlanta, USA. ( image immmediately below from Masamune Shirow Hyperpage: Lucas' Masamune Shirow Fan Page:
Archives for: March 2006 )

The physical bodies of the top two figures (Goda and Kuze) were killed at the end of GITS SAC 2ndGIG, as was the
satellite containing the Quantum Consciousness of the Tachikomas.

http://www.takotech.net/mshp//index.php?m=200603
http://www.takotech.net/mshp//index.php?m=200603
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However, the fate of their presence on the net was left open.

In my opinion (based in part on the Atlanta DragonCon screening):

Goda, Kuze, and the Tachikomas all survived on the net, and all the characters shown in the poster above (Goda, Kuze,
Batou, Motoko, Aramaki) are accessible to other net-beings (and each other), and all the net-beings can interchange
characteristics with each other, producing a dynamic wide variety of possibilities, as seen by Motoko connecting as
net-being with the leader of the Solid State Society. As stated in the manga Ghost In The Shell - Man-Machine
Interface: "... 2035 ... Motoko Aramaki is a hyper-advanced cyborg ... Partly transcending the physical world and
existing in a virtual world of networks, Motoko is a fusion of multiple entities and indentities, deploying remotely
controlled prosthetic humanoid surrogates around the globe ... the sword ... science and technology ... the mirror .. and
the jewel ... religion ... are all together now ...".

Although the material beings of Goda and Kuze were destroyed, the material beings of the Tachikomas were not
involved in the satellite interception of the nuclear missile, so they could be reactivated from distributed copies of their
Quantum Consciousness on the net.

In the material world, the Tachikomas could be the children of Batou and Motoko,

(images from GITS SAC dvd)

and so they could be the "successors" mentioned by Motoko in episode 26 of Ghost in the Shell: Stand Alone
Complex, in Motoko's final conversation with the Laughing Man:

according to HK/DVD subtitle Motoko says "I found one of the possibilities" and then holds up a



Ghost in the Shell

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GITSsacSSS.html[4/16/18, 1:27:52 AM]

Tachikoma Quantum Consciousness Computer Chip and says "A successor [ kokeisha ] I think
so";

kokeisha 
but

according to Bandai English USA subtitles and dubbing says "Everyday human curiosity [
kokishin ]".

kokishin 
When I listen closely to the Japanese audio, it is clear to me that Motoko is saying "kokeisha hai" which is
consistent with the HK/DVD subtitle and the concept of Tachikomas as material "successors"/ children of
Motoko and Batou.

In the material world, the Solid State Society was based in Twin Towers buildings

shown in the poster immediately above ( from a Wikipedia page ). Material beings Togusa, Motoko, Batou, and the
Tachikomas thwarted an effort by the material members of the Solid State Society to infiltrate (by micromachines) and
overthrow human-led society, as predicted by Goda in episode 22 of 2nd GIG, in Batou's discussion with Goda on the
top of the building:

according to HK/DVD subtitle Goda says "If I was a criminal … I'd have all the cyborgs [ dotai

deta jinshu ] … Revolt [ kamae bodo ]? …"

dotai  body

deta  data

http://en.wikipedia.org/wiki/Ghost_in_the_Shell:_S.A.C._Solid_State_Society
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jinshu  race of beings

...

kamae  stance

bodo  riot

but

according to the Bandai USA English subtitles and dubbing

Goda says "Well, if I were the culprit … the factor I would probably use is that they were a virgin [ dotei ]
prior to getting a prosthetic body. …".

 dotei  male virgin

When I listen closely to the Japanese audio, it seems clear to me that Goda did not say "dotei" or "male
virgin",

but in fact said "dotai deta jinshu … kamae bodo …" or "body [made of] data race … martial posture
insurrection …" or "race of cyborgs … martial posture insurrection …" or "race of cyborgs ... riot stance
...", which seems to me to be equivalent to "... all the cyborgs .. revolt ..." and to be consistent with the
material world revolt of cyborgs of the Solid State Society that was thwarted by material Togusa, Motoko,
Batou, and the Tachikomas.

All in all, it appears to me as though the Solid State Society movie is an alternate-universe (Motoko with burnt sienna
eyes) version of the events of the first movie (Motoko with grey eyes). Maybe there are many alternate uiniverses in

the Many-Worlds, since in the first movie Motoko (in a restaurant in a tall building)

sees herself (in a canal tour boat). In the first movie version, Motoko (in the body of a young girl) leaves Batou's safe
house on her own to explore "... the vast and limitless ... net ...", while at the end of Solid State Society the material

bodies of Motoko and Batou and the Tachikomas are all in Batou's safe house together as a material family.

According to a Wikipedia page:

http://en.wikipedia.org/wiki/Ghost_in_the_Shell:_S.A.C._Solid_State_Society
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"... Ghost in the Shell: S.A.C. Solid State Society ... is the 2006 anime film based on Masamune Shirow's
Ghost in the Shell: Stand Alone Complex series, which is set on the manga universe of Ghost in the Shell.
It is produced by Production I.G, who announced the film at the 2006 Tokyo Anime Fair, and is directed
by Kenji Kamiyama ... the film will premiere in Japan on the satellite anime PPV channel SKY PerfecTV!
Perfect Choice ch160, on September 1, 2006. ...

The story takes place in 2034. It has been two years since Motoko Kusanagi left Section 9. Togusa is now
the new leader of the team, which has considerably increased its appointed personnel. The expanded new
Section 9 confronts a rash of complicated incidents, and investigations reveal that an ultra-wizard hacker
named the Puppeteer is behind the entire series of events.The new event starts with 13 terrorists sharing a
Sanskrit script tatoo ...

... They take hostages in an airport, and commit serial suicides. Section 9 steps in to conduct a counter
terrorism investigation, and succeed in cornering one terrorist whose last words before committing suicide
confirm the existence of "super wizard" class hacker Kugutsu Mawashi ... roughly translated as
"Puppeteer", but different from Ningyo Tsukai of the first movie ... In the midst of everything, Batou
encounters Motoko while investigating the case from a different angle. Before leaving, she warns him to
"Stay away from the Solid State Society." ...".

 

According to an esamskriti web page:

"... Buddhism was officially introduced into Japan from Korea in 552 a.d. when an image of Buddha and
some copies of Buddhist scriptures were brought to the Japanese court by a representative of the Korean
king of Paikje. ... ancient Sanskrit manuscripts in old Brahmi characters preserved intact in Horyuji, the
most ancient monastery extant in Japan, and some other monasteries ... are older than what we have in
India i.e. 6th century as compared to 10th century in India. ...

It is said that Dosho 700 a.d. went to China to study Vijnaptimatrata i.e. Buddhist idealism as well as the
Buddhist system of logic under Hiuen Tsang. He returned to Japan in 661 and began to teach Buddhist
logic from the Genkoji temple. ...

Bodhisena a great Buddhist from India visited Japan in 736 on a special invitation from Emperor Shomu,
used to teach Sanskrit and the Hua-yen (Gandavyuha-Sutra) in different monasteries of Japan. ...

Japanese like Korean also suffered from the handicap of not having a national script for the first few
centuries of the Christian era. The Chinese language and its written characters had obtained vogue in the
land, particularly among the official class. ... But Chinese was unsuited for the Japanese language, as the
latter was phonetic while the former was ideographic. The Japanese language like Sanskrit is inflectional.
...

The forty-seven letters of the Japanese alphabet are said to have been devised by the Japanese Buddhist
saint Kobo Daishi 774-835, after the Sanskrit alphabet.

The arrangement of the Japanese syllabary based on the Sanskrit system is also attributed to the influence
of Bodshisena in Japan ... the old Japanese song 'Iroha-uta' which contains all the 47 Japanese letters, is a
liberal translation of a Sanskrit Buddhist hymn in the Mahaparinirvana-Sutra.

The Indian script known as Siddham ... gained currency in Japan for writing Sanskrit from the 8th century.
It was introduced by Kobo who was responsible for bringing Mantrayana Buddhism from China to Japan.
...

http://www.esamskriti.com/html/new_inside.asp?cat_name=cultphil&sid=9007&count1=3&cid=541
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... the text Shittan-zo (Siddham Ratnakara) written by An-nen in 880 a.d. ... narrates at the beginning what
is known from the original Chinese sources about Sanskrit and the Siddham script. ... Each of the letters of
this script is deemed to be a bija and identified with a deity. ...".

 

Acccording to an omniglot web page:

"... The Siddham script is mainly used by Shingon Buddhists in Japan to write out mantra and sutras in
Sanskrit. ... The Siddham script is a descendent of the Brahmi script and an ancestor of the Devanagari
script. The name Siddham comes from Sanskrit and means "accomplished or perfected" ... It was
introduced to Japan by Kukai in 806 AD after he had studied Sanskrit and Mantrayana Buddhism in
China.

In Japan the Siddham script is known as  (bonji). Notable features

Type of writing system: syllabic alphabet
Writing direction: left to right in horizontal lines.

Siddham script

...".

 

Sanskrit is also the closest human language to computer language. See the paper Knowledge Representation in Sanskrit

http://www.omniglot.com/writing/siddham.htm
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and Artificial Intelligence, by Rick Briggs in AI Magazine Contents, Volume 6 (1985)
http://www.aaai.org/Library/Magazine/vol06.php Unfortunately, it seems that the full article is no longer available free
on-line, but it was freely available some time ago, and I put up some material about it on my web site at
http://www.valdostamuseum.org/hamsmith/RgVeda.html#sansinfo .

 

Tony Smith's Home Page

http://www.valdostamuseum.org/hamsmith/RgVeda.html#sansinfo
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Tony's Home

USA General Wesley Clark (Former Supreme Allied Commander Europe during the Kosovo operations, and author of the book Waging Modern
War: Bosnia, Kosova, and the Future of Combat (May 2001)) during a 29 October 2001 interview on BBC HARD talk with Tim Sebastian said,
about

the USA War on Terrorism: "... This campaign is not about the United States,

  

it is not even about 7,000 dead at the World Trade Center,

it is really about the future of Islam, about 1.3 billion people ...".

 

On this page I will describe some aspects of Islam, including the origins of Islam in Arabia and three examples of
branches of Islam ( Abyssinian Islam; Sufi Islam; and Turkish Islam ) that have some peaceful characteristics ( Being
part of humanity, they are not perfect, and if you study them closely you may conclude that some of them are not perfect examples of peace on
earth. ). They are by no means the only examples of branches of Islam with some peaceful characteristics, and are listed
here just because for one reason or another I personally find them interesting ( for instance, I have personal friends
who are in each of the three branches of Islam that I discuss here ). Many other interesting examples exist, and I hope
that, if you are interested in such things, you will read about them on other websites and publications:

Early Arabia
Kaaba

Life of Muhammad
other Prophets
Abyssinian Islam
Muhammand and the Kaaba
Ramadan
Hajj and Death

Kerbala
Kaaba from Kerbala to the present day

Dome of the Rock
Sufi Islam
Turkish Islam
Rashad Khalifa
Koran Arabic = Syro-Aramaic?
Mother Tynetta Muhammad

Just as all Christians should not be blamed for the torture and killing of the Inquisition done in the name of
Christianity, all of Islam should not be blamed for terroristic acts done in the name of Islam.

Islam has over a billion followers, so it is not surprising that it has many facets, not all of which get along with each
other, and also that there are many conflicts between some facets of Islam and others. Consequently, there are many
conflicting points of view, and many controversial points of view are expressed on the World Wide Web, from which
I often quote on my web pages. Some of the quotations on this page are written by people with strong feelings on one
side or the other of some of these controversies. I do NOT necessarily agree with the partisan positions taken in
some of the quotes, but I DO quote them for two reasons: 1 - to present some underlying facts ( for example - the
death of Husayn ibn Ali at Kerbala ); and 2 - to give readers some idea of the strength and depth of emotional feelings

http://news.bbc.co.uk/hi/english/world/
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involved. Please be aware that if a quote appears to express very strong emotional feeling for one side of a
particular controversy, then there are probably equally strong emotional feelings on the other side. I don't try to
present all sides of all controversies, partly because of lack of space and time, and partly because I don't want to try
to referee, judge, or decide such controversies. I just want to make readers of this page aware of the existence of
controversies and depth of feelings involved, and leave it to each reader to investigate further and form independent
opinions. On this page, quotes are set off by quotation marks " ", omissions and/or reorderings are denoted by ... , and
brackets [ ] enclose comments made by me.

 

Since this page has been up on the web, I have received an interesting and thoughtful message from Jaseem Naeem
saying:

that Islam is a unitary religion and does not recognize the existence of various diverse branches. As Jaseem
Naeem says: "... First of all, in Islam, there is no place for 'orthodox' or moderate or any 'type' of Islam. ...";
that Sufism, which I describe as a branch of Islam, "... has been severely criticized by Muslim scholars all over
the world because they try to represent information that has no basis in Islam ... 'sufis' have produced many
innovations in Islam, and there's no place for any innovation in Islam. ..."; and
that the Nation of Islam, which I also describe as a branch of Islam, "... is not part of Islam. ... The reason, the
teachings of the Nation of Islam goes against the most fundamental teaching of Islam that there's no God
but Allah (and has no partners) and Muhammad is His last prophet. ...".

I agree with Jaseem Naeem that Islam is a unitary religion and that as such, it does not view itself as having various
different types or branches.

I also agree that Islam has no place for innovation, but that statement could easily be misinterpreted, so I will try to
explain it further. As I understand it, Islam views itself as a full and complete religion, the climax of a process of
revelations to prophets over many centuries, with Muhammad being the final prophet and the Quran being brought
from Allah to humanity through Muhammad as the final prophet of Allah. Therefore, there is no need to have further
prophets, or to introduce anything new and different to Islam, and in that sense there should be no innovation.

However, as I see it, this does not mean that there should be no innovation ( in the sense of discovery of
new facts by humans ) in such fields as science and medicine. If a cure for cancer were to be found by
biochemists, then in my view that would be part of the plan of Allah, and it should be used to help the
sick, and to fail to so use it would be to go against the will of Allah.

It is clear that Jaseem Naeem does not consider Sufism and the Nation of Islam to be part of Islam. It is, in my
opinion, probably true that the vast majority of those who consider themselves to be Muslim followers of Islam would
agree with Jaseem Naeem.

However, both Sufis and followers of the Nation of Islam do consider themselves to be Muslim followers of Islam. so
that there is, as I see it, a clear disagreement between

Jaseem Naeem ( and millions of others with similar belief )

and

Sufis and followers of the Nation of Islam.

As I said above, I don't want to try to referee, judge, or decide such controversies. Therefore, on this page, I will
just take everybody at their word about their own religion, and I will include Sufis and followers of the Nation of
Islam because they say that they are Muslim followers of Islam. Therefore, you, the reader of this web page and
related pages, should be aware that:
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Some people and organizations that call themselves Islamic may not be what the majority of Muslims consider
to be Islamic. This web page does NOT try to decide who is correct, but generally takes people and organizations at

their word as to whether or not they are Islamic. That puts the burden on you, the reader, to decide whether or not
you believe that any particular people or organizations are really Islamic.

Many other issues that come to my mind on reading the message from Jaseem Naeem are NOT decided by me on this
web page. For example:

What is the origin of Sufism? If, as Jaseem Neem says, Sufis "... try to represent information that has no basis in
Islam ...", then why do they call themselves Islamic? One speculation that comes to my mind is that possibly
Sufism was it formed by people in Asia whose geographical region was under Islamic political control, so that
they wanted to use the name Islam to identify themselves with their political leaders, but even though they used
the name Islam their writings and practices were more like the indigenous pre-Islamic religions of the area.
If, as Jaseem Naeem says, Islam is a static religion that "... has no place for innovation ...", then how is Islam
being affected by the global impact of USA-based dynamic materialistic culture in which the global human
population is constantly bombarded by TV, radio, movies, advertising, etc., with messages praising innovation?

As I say, I do NOT try to answer such questions and I do NOT try to resolve the many issues existing with
respect to Islam. Therefore, I am putting up this material about the message I received from Jaseem Naeem on

this web page as an example of the number and complexity of the questions and issues that exist involving
Islam.

I will probably NOT put up any further examples, and I will probably NOT put up any further thoughts that I
may have about Jaseem Naeem's message, because I don't have the time and space to put up anything remotely

approaching a complete analysis of the issues of Islam, much less their resolution.

However, I do state here that I very much appreciate Jaseem Naeem's taking the time to send me a sincere and
helpful message, and, whether or not anything further appears on this web page, I hope to continue learning

about Islam, and many other things, during the rest of my life on Earth.

 

Here, for the record, is the full message from Jaseem Naeem to me:

Date: Sun, 12 May 2002 ...

From: Jaseem Naeem ...

Subject: A Respond to your site

Hello

I found your site on the web and read the part concerning 911. I was pleasently surprised by what you had written because I thought
like most people you would go out and lash out on Muslim and especially Islam.

However, there were couple of things that I really think I should let you know about and it has nothing to do what happened on 911.
When you talk about Islam, there seems to be a lack of research on it. The three "types" of Islam you present, I won't agree with
them. First of all, in Islam, there is no place for 'orthodox' or moderate or any 'type' of Islam. Secondly, sufism has been severely
criticized by Muslim scholars all over the world because they try to represent information that has no basis in Islam and if you
research sufism you'll find that it is quite opposite of Islam's teachings. Therefore, majority of scholars say they are on the wrong
path and 'sufis' have produced many innovations in Islam, and there's no place for any innovation in Islam. Lastly but not the least,
you quote Mother Tynetta Muhammad, but I would like to tell you that Nation of Islam is not part of Islam. Whoever believes in
Nation of Islam is a non-Muslim. The reason, the teachings of the Nation of Islam goes against the most fundamental teaching of
Islam that there's no God but Allah (and has no partners) and Muhammad is His last prophet. You can find out whether I am right or
not by going to a local mosque (not of the Nation of Islam for obvious reasons) and they can verify that Nation of Islam is not a
version of Islam nor a sect of Islam, it is in fact another religion that's using Islam's popularity at least among African Americans to
gain its followers.
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So, please don't quote such 'authorities' as Tynetta Muhammad on Islam because if they are of Nation of Islam, they aren't even
Muslims. I've criticized some of your points with all due respect and hope you don't mind my criticism. Also, I invite you to learn
more about Islam.

I would love to hear back from you!

Thanks

 

According to the xenohistorian.faithweb web site:

"... We know very little about Arabia's history before the seventh century A.D..  Part of the reason is because
there has not been much archaeological investigation, and though we can read the numerous stone inscriptions left
behind by the ancient Arabs, they help us little when no event mentioned by them can be found in the literature of
other civilizations. Also, the modern Arab attitude can be a hindrance; most of them care little about their pre-Islamic
history, calling it al-Jahiliyah, the age of ignorance. ... In the northwest, a tribe called the Anbat, or Nabataeans,
formed a kingdom in Jordan and the Sinai peninsula.  They prospered because of a good location on the trade routes
and by use of water-conservation techniques whose efficiency has only recently been appreciated. Cisterns, dams,
aqueducts, and water channels were all used; they terraced hills to prevent soil erosion. Modern Israelis have applied
similar techniques for living in the Negev.  The Nabataean capital, Petra, had superb natural defenses; it was in a
valley with an entrance so narrow that four men standing abreast in it could hold off an invading army.  Petra is first
mentioned at the end of the fourth century B.C., when Antigonus I, one of Alexander the Great's generals, made an
unsuccessful attempt to conquer it. The kings of Petra carved fine tombs and other buildings out of the pink sandstone
that lined the valley walls; later Bedouins believed that djinni built them. ...

... In the east, Ubar underwent major construction around 350 B.C.  This marked the beginning of at least six centuries
of prosperity for the people of 'Ad, thanks to their incense and isolation. ... Frankincense remained the main
commodity of the Arabian trade network.  The aromatic leaves of the myrrh plant found similar uses; the Egyptians, for
example, stuffed mummies with them.  Most Arab traders started from Yemen, went up the west Arabian coast along a
road that paralleled the Red Sea, and entered the Roman Empire at Petra or Damascus. Traders also went to and from
Yemen by sea, connecting it with India and East Africa. Some have even suggested that the Wise Men of the New
Testament might have been Arabs rather than Persians or some other sort of Orientals, because the gifts they brought
(gold, frankincense, and myrrh) could all be found in southern Arabia.  The trade became so lucrative that the Romans
called Yemen Arabia Felix, or Happy Arabia.  In 24 B.C. Aelius Gallus, the Roman prefect of Egypt, sent an
expedition to conquer Yemen; it failed, due to the rigors of the Arabian climate. Along the Hejaz caravan route, two
oases, Mecca and Yathrib (later called Medina), grew into cities. ... Judaism became dominant in Yathrib by the time
of Mohammed.

Mecca was blessed with two major spirit-possessed objects:  a meteorite (the famous Black Stone) and a spring (the
Well of Zamzam). At some early date a cube-shaped temple called the Kaaba was built next to the spring, as a
repository for the Black Stone.

http://xenohistorian.faithweb.com/neareast/ne08b.html#Arabia
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[image from Virtual Hadj Tour web site]

360 idols were put outside the Kaaba, one for each day of the year.  Many of these idols were plain stones, called
betyls, and pilgrims practiced an unusual form of idol exchange, often leaving one of their own betyls behind so they
could take a Meccan stone home with them. Soon pagans from all over Arabia were making pilgrimages to Mecca,
giving the city a thriving tourist industry. ...Later on a number of traditions sprouted up concerning Mecca and the Old
Testament patriarch Abraham. Zamzam was identified with the spring that nourished Ishmael and his mother Hagar in
Genesis 21:19, after Abraham sent them away. Sometime after that Abraham is said to have visited them, and he built
the Kaaba during his stay. Another Islamic tradition asserts that Abraham tried to sacrifice Ishmael on Mt. Arafat just
outside of Mecca, not Isaac on Mt. Moriah, as the Biblical account tells us. ...

The tribes of Arabia were eventually drawn into the east-west struggle between the Romans and the Persians. ... Then
came an economic slump, caused by a totally unexpected foreign development: 

the rise of Christianity.  This new religion taught that belief in God and a righteous lifestyle, not big offerings, brought
salvation.  Moreover, Christians favored simple burials over cremation and mummification.  When Christianity became
the official religion in Rome, the demand for frankincense and myrrh dropped dramatically; what little that was sold
now went into rituals and cosmetics only. The kingdoms of Arabia, which Pliny had once described as "the richest
nations in the world," collapsed into insignificance,

[Compare the economic dependence of the area on foreign consumption of frankincense and myrrh around
300 AD with its economic dependence on foreign consumption of oil now, 1700 years later.]

starting with Himyar. ... According to Arab legend, Ubar fell because it grew both wicked and rich, like Atlantis and
Sodom. Four years of searing drought came after the collapse of the incense trade, but Shaddad, the king of the 'Ad,
was vain and arrogant, believing himself to be a god. The Ubarites agreed, proclaiming, "Who is mightier than we?" 
The only dissenting voice came from Hud, a merchant of Jewish descent. ... The stage was now set for one of ancient
literature's classic duels of morality: spirituality vs. materialism, God vs. gods, virtue vs. appalling customs like female
infanticide.  Arab stories claim that Hud was a champion of monotheism, a forerunner to Mohammed. Whether or not
this was true, Shaddad ignored the warning, and instead sent a delegation of seventy men to Mecca, as if a big offering
to the Meccan idols would bring back prosperity. No such luck; when they returned Ubar was suddenly destroyed.  The
legends aren't clear on what happened, except that it was a divine judgment; they make it sound like the wind brought a
firestorm to overthrow the city.

The archaeologists who rediscovered Ubar in 1992 found that half of it fell into a sinkhole, sometime between 300 and
500 A.D.  An earthquake apparently caused this, and if it happened at night, that would explain how the cataclysm
killed most of the inhabitants.  The ruined city was never rebuilt, and was soon forgotten. ...

At the end of the pre-Islamic era, south Arabia was a mixture of people from many religions: pagans, Jews, Christians
of many sects, and Manicheans. Early in the sixth century, a Himyarite king named Dhu Nuwas converted to Judaism.
Concerned with the growing power of Christianity and Byzantium, Dhu Nuwas allied himself with Persia. The
Christians he persecuted appealed to the Christian king of Axum (Ethiopia) [Abyssinia] for protection, and he obliged

http://www.islam-mauritius.org/Hadj/tour4.html
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by invading and conquering Himyar in 525. ...

The invaders tried to colonize Yemen, but with limited success.  During their stay, the great Marib dam burst, and
local agriculture never recovered from that setback.  The Ethiopians made their next move in 570, when they sent an
army up the Hejaz to destroy the pagan stronghold at Mecca.  With it went an elephant, an animal never seen in Arabia
before.  That gave the expedition a lot of attention, but it did not bring a victory; some sort of epidemic broke out and
forced the army to turn back ten miles short of its goal.  A few years later the Ethiopian interlude ended, when the
Persian navy arrived and turned Yemen into a Sassanid province.  Even so, the elephant found a form of immortality
in Arab folklore.  For

it was in Mecca during "the Year of the Elephant" that the prophet Mohammed was born. ...".

According to a web page of Burak Sansal:

"... The sources available to us on Muhammad are Muslim, written in Arabic. They are principally in the form of the
hadiths, the traditions, which are systematical efforts of choosing between good and not so good stories of
Muhammad's life, often collected in the shape of suras. Bits and pieces of Muhammad's life is also recorded in the
Koran. Little is known from other sources. The suras and hadiths available are the result of work from about 100 years
after Muhammad's death, but are a continuation of a very accurate and living oral tradition. The compilations where
built on historical criticism not very unlike what is the method in modern historical criticism. The oldest compilation
now available, are the ones of Ibn Ishaq (d. Baghdad 768). The material is extensive,

[Compare the limited material on the life of Jesus in the Christian Canonical Gospels. Islamic sources (the
Quran, hadiths, etc.) provide much material about Jesus beyond that in Christian Canonical Gospels - see
Tarif Khaladi's book The Muslim Jesus (Harvard 2001), in which Tarif Khaladi says "... Jesus does not
appear alone in ascetic-piestic literature. He is accompanied by other Qur'anic prophets ... Moses, David,
Solomon, Job, Luqman ...[who] represents ancient ... wisdom ... , and John the Baptist ...".

As to Luqman, the only one of the above-listed Qur'anic prophets that is not given a prominent place in
the Christian Canon, according to an Islamic Society of North America web page: "... Luqman was known
in pre-Islamic Arabia as Luqman al-Hakim, that is Luqman the sage or the wise man. He was probably
from Sudan. ...". ]

and the presentation of Muhammad in the early texts is straighforward: Different versions of stories are presented, and
Muhammad himself is presented as a human being with both his good and his bad sides (the latter have been used by
opponents of Islam to present Muhammad as a false prophet). Except from certain passages, the matierial bears few
traces of being legendary, and was first told by people who knew Muhammad as a man, and told to people of the same
epoque and cultural environment. These are very good reasons for us to treat the material on Muhammad's life as
historical sources, and even more, as good historical sources. ...

Muhammads birth is said to have been in the "year of the Elephant", which one believes is pointing to the invasion
from Yemen, where an elephant was brought along in order to smash the Ka'ba, an event which is dated to 570 AD
(where Muhammad's recorded age at certain times, have been used as the main source for the estimation). ...

... while working as a trader ... Muhammad came to know the widow (and divorcee) Khadija, who was the owner of a
caravan company where Muhammad was employed. At the age of 25 Muhammad married Khadija, then 40. Even if
Khadija had children from both of her former marriages, she got 7 children with Muhammad. ...

... Muhammad received his first revelation in 610, on the mountain of Hira outside Mecca. The revelation came in a
time when Muhammad searched for solitude. ... The first person to be converted to Islam, was ... Khadija,
Muhammad's wife. ...

http://www.geocities.com/TheTropics/Paradise/5831/muhammed.htm
http://www.isna.net/Library/khutbahs/AdvisesofLuqmantheWise.asp
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... A large part of Muhammad's followers had to seek refuge in Abyssinia in 615, due to the resistance among the
Meccans to the message of Muhammad. ...".

[Abyssinian Islam was founded by peaceful sincere believers who sought refuge in Abyssinia from
the coming violent conflicts. In fact, for hundreds of years Abyssinian Jews, Christians, and Muslims
have lived together with no violent religious conflicts (although the area has recently had unfortunately
violent political conflicts.)]

According to a xenohistorian.faithweb web page:

"... Mohammed stayed [in Mecca in 615] because his family connections protected him ... He came into the courtyard
of the Kaaba

[images from islamic-city web site]

and suggested that the gods and goddesses of Mecca might be real after all, serving as saints or angels to mediate

http://xenohistorian.faithweb.com/neareast/ne09a.html
http://www.islamic-city.com/
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between God and man. ... These are the so-called "Satanic verses" that have caused much controversy among
scholars of Islam. ... They [the Meccan establishment] enthusiastically received his [Mohammed's] recantation, but
when he [Mohammed] saw the reaction he repented ... He [Mohammed] said that the devil had momentarily possessed
his tongue, and denounced idolatry more vigorously than before. ...".

According to a Vedic Sword of Truth web page by Aditi Chaturvedi:

"... the Satanic Verses ... say: "Have Ye thought of Al-Lat and Al-Uzza and Manat the third, the other, these are the
Gharaniq whose intercession is approved."(Quran 53:19-27) ...".

[Click here to see the revised version of Quran 53:19-27 that is currently accepted by Islam.]

 

According to a web page of Burak Sansal:

"... Khadija died in 619, and soon Muhammad remarried. Unlike in his marrige with Khadija, he chose to have several
wifes, 9 is reported....

... resistance among the Meccans to the message of Muhammad ... continued, and was so fierce, that Muhammad had
to escape in 622, and arrived in Yathrib [Madina], 300 km north of Mecca ... Muhammad enforced his position in
the region, and in particular in Yathrib [Madina], through successful military campaigns, like the one at Badr in 624 ...
and Ditsh in 627. ... In 630 Muhammad managed to take control over Mecca without any resistance. ...".

According to a web page of The Imam Ahmed Raza Academy:

"... ( 8 A.H. [A.D. 630]) ... Sayyiduna Rasulullah (sallal laahu alaihi wasallam) [Muhammad] then entered the Holy
Kaaba and found it full of pictures and idols. He destroyed all the pictures and broke all the idols into pieces.
While breaking the idols, he recited the following verse of the Holy Quran: "Truth has arrived and Falsehood perished;
Falsehood, is by nature bound to perish." (Surah Hijr: Verse 81) ...".

According to a Vedic Sword of Truth web page by Aditi Chaturvedi:

"... Muhammad's uncle was one of the resident priests of the Shiv temple known as "Kaaba". This sacred sanctum
was decorated in an extremely rich and beautiful fashion. The Kaaba was astronomically oriented to face the winds.
The minor axis of the rectangular base of the Kaaba was solistically aligned towards summer sunrise and winter sunset.
It contained 360 statues of Vedic deities and was a shrine primarily associated with sun worship. The temple was an
architectural representation of an interlocking set of theories covering virtually all creation and comprehending
chemistry, physics, cosmology, meteorology and medicine. Each wall or corner of the Kaaba was associated with a
specific region of the world. Thus this glorious Hindu temple was made to symbolically represent a microcosm of
the universe. ... Right at the centre of the Kaaba was the octogonal pedestal of Bramha the creator.

[image from islamic-city.com web site]

http://www.swordoftruth.com/swordoftruth/archives/byauthor/aditichaturvedi/vpopia3.html
http://www.geocities.com/TheTropics/Paradise/5831/muhammed.htm
http://www.raza.co.za/Part10.htm
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http://www.islamic-city.com/


Islam terror

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Islam.html[4/16/18, 1:27:57 AM]

Today this very pedestal is called Maqam-E-Ibrahim by the Muslims. ... Muhammad destroyed all 360 idols, but
even he could not summon the courage to completely obliterate the Shivling in the Kaaba. ...

...[ image of Black Stone Shivling from www.lexdex.com/cache/worship-mecca.htm ]...

... Today it lies broken at seven places and held together by a silver band studded with silver nails, bearing the
name "Sangey Aswad" which came from the Sanskrit Ashwet meaning non-white or black stone. ... Muhammad ...
made all image representation a sin ... oral recitation of Vedic scriptures was always done in a lyrical fashion,
utilizing music ... Muhammad decided to forbid Music. ...". Another Vedic Sword of Truth web page by Aditi
Chatuvedi says: "... The Kaaba temple, which was the heart of Mecca was their biggest testament to astral worship. It
was a shrine devoted to the Sun, Moon, Planets and Galaxies. Besides the shrines of Shams (Surya or Sun), Manat
(SoManath or Moon), Uzza (Oorja, Shakti as Venus), Dharrih (Suryoday or rising sun), etc. There were many shrines
dedicated to stars and constellations such as the Krittikas (the Pleaides). There were 24 doorways to the temple,
these doorways represented the 24 hours of the day. The 360 shrines represented the days of the year and each
image was made to symbolically represent the ruling planet, in astrological terms. The seven circambulations
(parikrama) symbolized the orbiting of the seven major planets.

[image from Virtual Hadj Tour web site]

The first three circuits were done fast and the remaining four slowly, in exact imitation of the planetary
movements around the sun. ... One of the shrines in the Kaaba was also dedicated to the Hindu Creator God,
Brahma ... The word "Abraham" is none other than a malpronounciation of the word Brahma This can be clearly
proven if one investigates the root meanings of both words. Abraham is said to be one of the oldest Semitic
Prophets.His name is supposed to be derived from the two Semitic words "Ab" meaning "Father" and "Raam/Raham"
meaning "of the exalted", In the book of Genesis, Abraham simply means "Multitude". The word Abraham is derived
from the Sanskrit word "Brahma". The root of Brahma is "Brah" which means -"to grow or multiply in number". In
addition Lord Brahma, the Creator God of Hinduism is said to be the Father of all Men and Exalted of all the Gods, for
it is from him that all beings were generated. Thus again we come to the meaning "Exalted Father". This is a clear
pointer to the fact that Abraham is none other than the heavenly father Brahma . ...

... All Arabic copies of the Koran have the mysterious figure 786 imprinted on them ...

http://www.lexdex.com/cache/worship-mecca.htm
http://www.swordoftruth.com/swordoftruth/archives/byauthor/aditichaturvedi/vpopia6.html
http://www.swordoftruth.com/swordoftruth/archives/byauthor/aditichaturvedi/vpopia6.html
http://www.islam-mauritius.org/Hadj/tour4.html
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... This "magical" number is none other than the Vedic holy letter "OM" written in Sanskrit ...".

 

According to a web page of Burak Sansal:

"... The [Quranic] revelations [to Muhammad] changed the style during the 22 years of revelations, from more
poetic in the beginning to more prosaic later, and in the content, it changed from warnings on what was to come to
mankind from God if man didn't turn in direction of God's will, to regulations on behavior and rules for the society.
These changes came parallel to changes in the position of Islam in the society. ...".

According to web pages of Burak Sansal on Ramadan and Turkish Holidays (which may no longer be on the web, but might be
found cached by Google):

"... Ramadan is the (month) in which was sent down the Qur'an, as a guide to mankind, also clear (Signs) for guidance
and judgment (between right and wrong). ... The fast-month ends with the sighting of the new moon heralding the
month of Shawwal and the Eid festival (bayram). Abd Allah b. Abbas reported that the Apostle of Allah, Muhammed
(may peace be upon him), referring to Ramadan, declared: Do not begin to fast until you have seen the crescent and do
not leave the fast until you see it, and if there are clouds, complete thirty days.... Islam has three holy nights each year,

the most important being Laylatul-Qadr (the "Night of Power") which is traditionally believed to be the 27th
night of Ramadan. It is the night on which the Qur'an was allegedly brought down to the first heaven before
being revealed to Muhammad and it is also the night on which special blessings are believed to be sent down on
true worshippers from heaven ...
The second great holy night of Islam is Laylatul-Bara'ah, the "Night of Record", which falls on the fifteenth
night of Shabaan, the month before Ramadan. ... On this night, Muhammad said, God registers annually all
the actions of mankind which they are to perform during the year, and that all the children of men, who are to be
born and to die in the year, are recorded. Muhammad enjoined his followers to keep awake the whole night, to
repeat one hundred rikat prayers, and to fast the next day. (Hughes, Notes on Muhammadanism, p. 116). The
night is also commonly known as Shabi-Baraat and it is said that there is a tree in heaven which sheds a number
of leaves on this night, each one containing the name of someone destined to die in the coming year. ...
The third holy night is Laylatul-Mi'raj (Mirac), the "Night of Ascension", commemorating Muhammad's ascent
to heaven. It is traditionally celebrated on the night preceding the 27th of Rajab [the month preceding Shabaan],
when the mosques and the minarets are lighted and there is much devotional reading of popular accounts of the
Mi'raj. ...".

 

 

According to a xenohistorian.faithweb web page:

"... Heraclius, [Roman] emperor since 610 ... began ... a seaborne invasion of Asia Minor from the south in 622. ...
Four years of bloody battles in Armenia and Azerbaijan followed. Then Heraclius called in the Khazars, a fierce
Turkic tribe that lived in Russia, and together they descended onto the plain of the Tigris. ... Persia sued for peace

http://www.geocities.com/TheTropics/Paradise/5831/muhammed.htm
http://www.geocities.com/TheTropics/Paradise/5831/ramadan.htm
http://www.geocities.com/TheTropics/Paradise/5831/bayram.htm
http://www.google.com/
http://xenohistorian.faithweb.com/neareast/ne09b.html
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(628). The war ended with a Persian army still on the Asian shore of the Bosporus, and victorious Roman forces in
Mesopotamia. ... While the ink was drying on the treaty between Byzantium and Persia, a strange message came out
of the Arabian desert. ... It was a challenge from "Mohammed the Prophet of God," calling upon the recipient
to acknowledge the one true God and to serve him. We know nothing else about the document. Identical copies
went to the three most powerful monarchs in the world.

The most curious and positive response came from Taizong, the new [Tang Dynasty] emperor of China.
Traveling by merchant ship, the letter took a whole year to reach him. He thought the message was an offer to trade,
and accepted on those terms. The Chinese built a mosque in Canton for the spiritual welfare of the Arab traders
who visited China. It still stands today, perhaps the oldest mosque in the world.

We have no record of Heraclius [Roman] receiving his copy; presumably he did, but did not answer it. This incident
may have faintly amused the emperor.

However, at Ctesiphon they [Persians] knew about Mohammed, because of his meddling in Yemen and other Arab-
populated areas on Persia's frontier. Kavadh tore up the letter, flung the pieces at the envoy, and ordered him to leave.
The letter's author was just as angry when he learned of the Persian response. "Even so, O Lord!" Mohammed cried,
"Rend thou his kingdom from him." ...".

 

According to a web page of Burak Sansal:

"... ...... in 632 he [Muhammad] was able to perform the hajj. ...

Soon after his return to Madina ... in 632 ... , he died in the presence of his favourite wife, 'A'isha (Ayse) and her father
Abu Bakr, and Muhammad was buried in his own house, which had already served as a mosque for some years. The
mosque still lies there, and is counted as the second most important mosque in Islam, and Madina the second
most holy city. ...".

According to a maaref-foundation.com web page:

"... Aisha, Abu Bakr's daughter was sterile. Yet Khadija (A.S.) was the only wife of the Prophet who had children that
survived. Moreover, that child of Khadija was Aisha's main adversary, Fatima. ...".

According to the Encyclopaedia Britannica (Macropaedia, v. 22, 1987):

"... According to the Sunnah, or traditionalist faction ... the Prophet had designated no successor. The Muslims at
Medina decided ... to elect ... Abu Bakr, father of the Prophet's favoured wife, Aishah. All of this occurred before the
Prophet's burial (under the floor of Aishah's hut, alongside the courtyard of the mosque). ...

... According to the Shiah, or "Partisans" of Ali, the Prophet had designated as his successor his son-in-law Ali
ibn Abi Tabib, husband of his daughter Fatimah and father of his only surviving grandsons, Hasan and Husayn.
...".

 

According to an al-islam.org web page:

 "... The Prophet Abraham had come to ... Najaf ... along with Isaac; there had been many earthquakes in the vicinity,
but while Abraham remained there, there were no tremors. ... Abraham insisted ... that the time would come when there
would be a tomb there with a shrine, at which seventy thousand people would gain absolutely undisputed entrance to
Paradise ...

http://www.geocities.com/TheTropics/Paradise/5831/muhammed.htm
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http://www.al-islam.org/shrines/najaf.htm#F1
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... when one of the sons of Noah refused to enter the Ark, he said that he would sit on this mountain [at Najaf] until he
would see where the water would come. A revelation came therefore to the mountain, "Do you undertake to protect
this son of mine from punishment?" And all at once the mountain fell. to pieces and the son of Noah was drowned. In
place of the mountain a large river appeared, but after a few years the river dried up, and the place was called Nay-
Jaff, meaning, "the dried river." ...

... Ali once said that this ValIey of Peace [at Najaf] is part of Heaven and that there is not a single one of the
believers in the world, whether he dies in the east or west, but his soul will come to this Paradise to rest. ... as
per the prediction of Abraham, Imam Ali was buried here [Najaf]. ... During the reigns of the Umayyad Caliphs
his blessed resting-place could not be disclosed, and so it was also under the Abbasids until the reign of Harun al-
Rashid. But in the year 175 A.H. (791 A.D.), Harun happened to go hunting in these parts, and the deer he was
chasing took refuge on a small piece of raised ground. However much he asked his hunting dogs to capture the quarry,
they refused to go near this spot. He urged his horse to this place, and the horse too refused to budge; and on this, awe
took possession of the Caliph's heart, and he immediately started to make inquiries of the people of the neighbourhood,
and they acquainted him with the fact that this was the grave of Imam Ali ibn Abu Talib, the cousin and son-in-
law of the Holy Prophet. Harun ordered a tomb to be erected over the grave ...".

 

According to an al-islam.org web page by Ramzan Sabir:

"... Imam ... Al-Husain was a revolutionary person, a righteous man, the religious authority, the Imam of Muslim
Ummah. As the representative of his grandfather Prophet Muhammad (pbuh), Imam Husain ...[and]... as head of
Ahlul Bayt (a.s.) never recognized Mu'awiya nor his followers. Before him Imam Ali (a.s.) had fought battles
against Mu'awiya because Mu'awiya continuously violated the Islamic principles.

Imam Al-Hasan (a.s.) had to swallow the bitter pill of making a peace agreement with Mu'awiya, in order to safeguard
the security of the Ummah which was at stake. ... Imam Al-Hasan ... was poisoned ...Sensing that his death was
imminent, the Imam designated his brother Al-Husain (a.s.) to be the third Imam. ... Imam Al-Hasan was 47 year old
when he died of poisoning. ...  When Husain (a.s.) was designated as the 3rd Imam he was 46 years old. Imam Husain
(a.s.) carried on with his mission of teaching Islam as before. ... This process continued for several years when people
began to hear ... that Mu'awiya wanted his son, Yazid, to succeed him.  ...

... When Yazid son of Mu'awiya declared himself as a ruler over the Ummah, he demanded Imam Al-Husain's
(a.s.) allegiance of loyalty. Imam Husain on his part flatly rejected Yazid's rule ... Imam Husain ... decided to leave
Medina along with his family to proceed to Mecca. When Al-Husain reached Mecca he received 12,000 letters from
Kufa urging him to go to Kufa to be their leader, and be the Khalifa. ... Imam Husain ... decided to leave Mecca for
Kufa to prepare for a confrontation with Yazid and his forces. ...

... Yazid['s] ... commanders ... assemble[d] a relatively large army, surrounding Imam Husain's camp in a desert called
Karbala. ... Then they cut off the basic necessities to the camp, including access to water. The camp consisted of Imam
Husain, his family, friends, and companions, all of whom stood fast and firmly with him. ... Karbala proved to be a
clash involving Islamic truths versus falsehood, right versus wrong, belief versus disbelief, the oppressed versus the
oppressor, faith against brute force. ... in Karbala ...[ on the day of Ashuraa, 10th of Muharram, Hijri 61 ]... Al-Husain
the 57 year old grandson of Prophet Muhammad (pbuh), sacrificed his totality and all he had, for one goal ... to let the
truth triumph over falsehood eventually ... though this was at the expense of his life. ...".

 

According to an al-islam.org web page:

"... After the martyrdom of the family of the Prophet at Kerbala in 61 Hijri (681 AD) [ in which Husayn ibn Ali,
grandson of Muhammad, was killed, a key event in the split of Islam into Shia and Sunni ], the Ummayad Caliph
Yazid Ibne Moawiya did not stop there in the pursuit of his destruction. He sent a large contingent under the command
of Haseen Ibne Namir to Madina which destroyed the Mosque of the Prophet. They did not stop there but proceeded to

http://www.al-islam.org/short/Karbala.htm
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Makka and demolished the four walls of the Ka'aba ...

The Ka'aba successfully withstood the Karamatian invasion of 317/929, only the Blackstone was carried away which
was returned some twenty years later.

In the year 1981 the Wahabis brought tanks inside the Ka'aba to crush the kahtani revolution against the Saudi regime
and almost demolished the South Eastern Wall. This was later restored with the help of the Makkan people. ...".

According to an al-Hajj web page:

"... A major reconstruction of the Kaaba took place between May 1996 and October 1996. ... During this reconstruction
the only original thing left from the Kaaba are the stones. All other material has been replaced including the ceiling
and the roof and its wood. ... The president of the Islamic Society of North America (ISNA) had the opportunity to go
inside the Kaaba in 1998. He describes the following features: there are two pillars inside (others report 3 pillars); there
is a table on the side to put items like perfume; there are two lantern-type lamps hanging from the ceiling; the space
can accommodate about 50 people; there are no electric lights inside; the walls and floors are of marble; there are no
windows inside; there is only one door; the upper inside walls of the Kaaba were covered with some kind of curtain
with the Kalima written on it ...".

According to a web page by Lambert Dolphin:

"... In A.D. 691 Caliph Abd el-Malik commissioned the best architects to build the Dome of the Rock. ... The
"Golden Dome" is not made out of gold but rather anodized aluminum. The original dome was wooden, later covered
with brass, and then lead sheathing in 1448. The excess weight of the lead-clad dome caused grave concern for the
entire building because of periodic severe earthquakes in Jerusalem and finally the anodized aluminum dome. Most
recently, in 1993, a million dollars in gold foil was provided by the government of Saudi Arabia as a gift. As of this
writing the installation of the gold leaf has now been completed and the dome is today resplendent in brilliant pure
gold. ...

... Inside the Dome is an outcropping of the bedrock of Mount Moriah, the "Sacred Rock." ... Mount Moriah is a long,
extended hill in Jerusalem, extending north from the City of David and extending beyond the present North wall of the
Old City. That same hill is the traditional site of Abraham's sacrificial altar for Isaac, the threshing floor or Araunah,
and the site of the First and the Second Temple. ... The Foundation Stone is not solid, beneath it lies a cave and a well
known as "the well of souls." ...

... Since it is an historical fact that Mohammed never came to Jerusalem why is the Temple Mount considered holy
to Muslims? One passage from the Koran does link Mohammed with Jerusalem and the Temple Mount. It is the
seventeenth Sura, entitled "The Night Journey." In this Sura there is a dream or vision by Mohammed [some sources
say occurring in the year A.D. 621] in which he is carried by night:

...from the sacred temple to the temple that is more remote, whose precinct we have blessed, that we might show him

http://www.geocities.com/TheTropics/Coast/9150/Kaaba.html
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of our signs.

Islamic tradition identifies the first temple as Mecca and the second as Jerusalem. Mohammed's journey was with the
Archangel Gabriel. Muslim belief says they rode together on a winged steed called El Burak ("lightning"). El Burak is
not mentioned in the Koran, its first mention is two centuries after Mohammed's death in a document called Hadith, a
collection of oral traditions. After they arrived at the Temple Mount, Mohammed and horse ascended through the
seven heavens into Allah's presence. Various spots on the Mount were later indicated as the place where El Burak was
tied up before the ascent into the presence of Allah. ...

... The Caliph's new shrine was deliberately built as a political, economic, and religious counter attraction to
Mecca. Medina and Mecca, the two cities holy to Islam, were under the control of a rival Caliph. Abd El-Malik
sought to build up the importance of Jerusalem as an Islamic center for pilgrimage and worship. The holy spot of
Judaism was now to be identified with the spot where Mohammed's horse ascended to heaven. ...".

According to a web page of Burak Sansal:

"... Laylatul-Mi'raj (Mirac), the "Night of Ascension", commemorating Muhammad's ascent to heaven ... is
traditionally celebrated on the night preceding the 27th of Rajab, when the mosques and the minarets are lighted and
there is much devotional reading of popular accounts of the Mi'raj. ...".

  

According to a web page on Science, Knowledge, and Sufism, by Henry Bayman:

"... Although apparently naturalistic, Taoism is steeped in mysticism. In Sufism and Taoism, Toshihiko Izutsu has
drawn attention to the convergence between the teaching of Lao Tzu and Chuang Tzu and that of the great Sufi sheikh,
Ibn Arabi. But the Great Sheikh never studied Taoism; he merely made explicit what was already present in Koranic
and Prophetic lore. We must conclude that the same Universal Reality was tapped independently at widely differing
times and places.

In both the Koran and the sayings of the Prophet, knowledge in the most general sense is praised, without ever limiting
it to either physical science or spiritual knowledge. If the Prophet said: "Seek knowledge, even if it be in China," he
therefore presumably meant not just knowledge of physical things (such as paper, gunpowder, and silk), but also the
esoteric traditions of the Chinese. Although Islam is self-sufficient, the Chinese perspective, viewed as an exotic
subset of Islamic Sufism, sheds unexpected light on certain matters. It may be no coincidence, then, that China was
singled out; after Islam- the religion to end all religions- and its precursor, Christianity, the highest form of esoteric
knowledge is to be found in China.

In passing one might also mention Confucianism, which is like the ethical and exoteric counterpart of Taoism, and
corresponds to the exoteric- outward- code of moral and social behavior in Islam. In Jung's classification of
psychological types, the extravert is more socially oriented, while the introvert is more inwardly oriented and
meditative. A universal religion must address both kinds of temperament. The whole, balanced human being should not
be lacking in either aspect, nor should his religion; hence, the synthesis of social (ethical/legal) and psychological
(mystical) precepts in Islam. The reason for calling this a "synthesis" is that the exoteric and esoteric aspects are
entirely in harmony and nowhere in contradiction within the whole of Islamic doctrine. ...".

According to the Encyclopaedia Britannica (Micropaedia, v. 11, 1987):

"... Sufism as an organized movement arose among pious Muslims as a reaction against the worldliness of the
early Umayyad period (AD 661-749). ... Later, under the influence of speculative mysticism, Ibn al-Arabi [AD 1165-
1240] produced a system which created a complete chasm between the law and Sufism. In societies, such as Islamic
India, that had a strong pre-Islamic heritage of mysticism, this chasm became much wider. ... it was largely through the
efforts of Sufi missionaries that Islam was extended into India, Central Asia, Turkey, and sub-Saharan Africa. ...".

http://www.geocities.com/TheTropics/Paradise/5831/bayram.htm
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According to a web page on Major Afghan Mujahideen Groups:

"... Mahaz-e-Milli Islami Afghanistan (National Islamic Front of Afghanistan) Led by Syed Ahmad Effendi Gaillani, a
spiritual leader of Afghanistan's Sufi sect, the Qadiris, Mahaz too is Pashtun dominated and conservative. Gaillani
who is related to Afghanistan's royal family, advocates the return of former King Zahir Shah. Despite his religious
crcdentials, Gaillani is opposed to radical Islamists. His front is reported to be about 18000 strong. ...

... Jabba-e-Nejat-e-Milli Afghanistan (Afghan National Liberation Front) Led by Sebghatullah Mojaddidi, who is a
theologian by training and a Pir (religious heed) of another important Sufi order, the Naqshbandi, this parly is also Sufi
oriented and is opposed to radical Islamist ideology. Mojaddidi too has had links with the royalist establishment and
consequently had dlifferences with Hikmatyar. This group is reported to have about 18000 cadres, operating mostly
around Qandhar, Farah and Baghlan. ...".

According to a web page on Sufism in Chechnya:

"... Excerpts from: "Mystics and Commmissars: Sufism in the Soviet Union"X, Alexandre Bennigsen and S. Enders
Wimbush,C. Hurst and Company, London, 1985. ... Contrary to the situation in other countries that have Sufi
orders (Iran, Afghanistan, Turkey, the Arab countries), where fundamentalist currents and organisations are
independent and often opposed to Sufi activity, in the Soviet Union fundamentalist and radical Sufi tendencies are
often, but not always, in harmony. In the particular case of the North Caucasus, Sufi orders have gained control not
only over fundamentalist trends but also over all national resistance movements from the late eighteenth century to the
present day. ... Naqshbandi groups exist all over the world from Morocco to Indonesia, and from China to East Africa.
... The predominance of the Naqshbandiya over other brotherhoods may be explained by several factors.

First, it has a double character, at once elitist and popular.
Secondly, the Naqshbandiya has a unique ability to adapt to changing social and political conditions. An adept is
not an ascetic: he remains "in the world" ... Thus, as an individual, the Naqshbandi adept is required to adjust his
social behavior to meet the requirements of everyday life: that is to say he must be socially flexible.
Thirdly, the Naqshbandiya is linguistically accessible to everyone.
Fourthly, the Naqshbandiya has gained immense prestige as a result of its providing the leadership in the wars
against the Buddhist Kalmyks in Turkestan (seventeenth and eighteenth centuries) and against Russians in the
Caucasus, from Imam Mansur in 1783 to Imam Najmuttin of Hotso in 1920-21.
Fifthly, the Naqshbandiya is a highly decentralized order which maintains its unity only through a community of
purpose and the practice of a simple ritual -- what we would today call, anachronistically, "a common ideology".
Its activities are safeguarded by the order's clandestine nature, of which the silent zikr is a perfect expression.
Finally, this order embodies what we might think of as doctrinal liberalism, in that it excludes fanaticism and
radicalism. ...

... Present day Sufism is not monachist, it does not reject the world, and it has no ascetic trends. French scholars like to
compare today's Sufi orders in Central Asia to the zawwiyya of North and West Africa, emphasizing their
"maraboutic" character. British scholars are fond of looking for Hindo-Muslim syncretism in Central Asia
Sufism, while the Turkish error lies in presenting Sufi brotherhoods as heterodox (Shi'a extremist) organisations
comparable to the Bektashis. Pre-Revolutionary Russian scholars often emphasized the shamanist background of
the Sufi orders. Post-revolutionary Soviet characterisations of the Sufi orders are typically bold, frequently amusing
and usually wrong. To most Soviet scholars, the orders represent clandestine surrogate political organisations whose
adepts are foreign agents, spies and saboteurs. More sober minds among them present the brotherhoods as heterodox
sects, which of course, is also wrong. Western Marxists playing on a variation of this theme, insist on de-spiritualizing
Sufism and reducing it either to a simple social protest or to ritual magic. We can also speak of an "Iranocentric" view
of Sufism among some scholars, which consists of reducing Sufism in Central Asia and the Caucasus to
fundamentalism "a la Khomeini". Finally, although the study of Sufism has come only recently to the United States,
some American scholars have already fallen into an unfortunate and atypically unimaginative error; they insist that
Sufism in the Soviet Union has little significance because there is only limited data on it. In fact, evidence is plentiful
and revealing. ...".

http://www.kashmir-information.com/Afghanistan/Appendix1.html
http://www.naqshbandi.org/
http://www.amina.com/article/sufis_chechen.html
http://www.naqshbandi.org/
http://www.naqshbandi.org/
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According to a xenohistorian.faithweb web page:

"... The first Sufis ... rejected worldly wealth and the mechanical observance of rituals in favor of an inner
spiritual life; all of them viewed God as a loving figure who was always close to his creations. ... a ninth-century
mystic known as al-Hallaj ... preaching in Baghdad inspired a cry among the people for moral and political reforms. At
one point he said "I am the Truth," causing orthodox theologians to conclude he was calling himself God. ... he was ...
tried and sentenced to death by crucifixion. Appropriately, he went to his execution smiling and quoting Jesus:
"Father, forgive them . . ." ... Sufism was made respectable by al-Ghazali (1058-1111), the greatest theologian Islam
ever produced. His intellectual curiosity was boundless, and he investigated every creed he came across, from atheism
to the most intense fanaticism. Finally he settled on Sufism as the way to come closest to God. Afterwards he wrote a
book called The Revivification of the Sciences of Religion, which many regard as the last word on Sunni theology. ...
Today only the puritanical Wahhabi of Saudi Arabia completely reject Sufism and its cult of saints. In India, on the
other hand, Sufis became the leading missionaries of Islam. The Turks also found Sufism very attractive; there
are more than 400 different Sufi orders in modern Turkey. ...".

 

According to a xenohistorian.faithweb web page:

"... the Allies put the Ottoman Empire on the chopping block when the war [World War I] ended. The Hejaz
went to Sharif Hussein, and since nobody else wanted it, northern Yemen became independent, though Imam Yahya
had supported the other side. Britain got to keep Iraq and the southern half of the Levant, now called Palestine, while
the French received Syria and Lebanon. The British and French-occupied areas became known as "mandated
territories," the idea being that an outside power would govern them until the natives were advanced enough politically
to govern themselves. As it turned out, however, the term "mandate" was mainly a sop to the sentiments of the
American president, Woodrow Wilson, and his dream, the League of Nations; the British and French ruled the
mandates as if they were just some more colonies. ...

The Turks nearly suffered the same fate at Allied hands as the Arabs did. That they didn't was due to the willpower
and drive of one man, the hero of Gallipoli, Mustafa Kemal. ... Kemal ... found himself facing enemies in every
direction, while he was hard pressed just to clothe his troops (he required every home to supply a kit of underwear,
socks and shoes). ... Italy and the new Soviet Union gave him aid, and while he had to give most of Transcaucasia to
the Soviets, he did get to keep the Kars region of Armenia. That gave him a free hand to eliminate the Armenian
separatists ... To the south, the French were concerned about their Syrian problem and purchased Kemal's neutrality by
handing over Cilicia to him. ... in the west, the Greeks were coming closer, advancing two-thirds of the way to Angora
before they were stopped. But stopped they were, on the banks of the Sakarya river. There, late in the summer of 1921,
Greeks and Turks battled along a sixty-mile front for twenty-two days and nights. Kemal's tactic was to divide his
army into individual units, each operating independently of the others, so that there was no Turkish line of
defense to break. "There is no linear defense," he explained. "There is a surface defense, and the surface is the entire
territory of the nation."

[The refusal of Confederate General Joseph Johnston to use such a tactic at the end of the USA Civil War
led to the present unity of the USA.]

Fighting for their lives and country, the Turks wore down the Greeks, and by the end of the year the scales had tipped
Kemal's way. ... The new Turkey had no pretensions about becoming an empire; it accepted that its position would be
that of a middle-rate power. There were many of these in eastern Europe now (Poland, Finland, Czechoslovakia,
Romania and Yugoslavia), and Kemal told the Allies that just like the peoples of those other states, the Turks had been
oppressed by a tyrannical monarchy. Negotiations ... produced the Treaty of Lausanne (July 1923). In this accord the
Allies recognized the new Turkish frontiers, canceled the capitulations and debts of the Ottoman Empire, and arranged
for the exchange of Turkish and Greek minorities caught on the wrong side of the border ...

Mustafa Kemal spent the rest of his life transforming Turkey into a modern, western nation. Few leaders have ever
shaped a nation as quickly and permanently as he did. On October 29, 1923, he declared Turkey a republic, with

http://xenohistorian.faithweb.com/neareast/ne10.html#Sufism
http://xenohistorian.faithweb.com/neareast/ne15a.html#Versailles
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himself as its first president. Five months later he began his program of secularization, by abolishing the caliphate.
Within a month Moslem religious colleges and law courts followed the caliph into oblivion. Thus, Turkey became the
first Moslem country to practice Western-style separation of church and state. ...

... 1925 ... saw a Kurdish rebellion in the part of Turkey nearest to Iraq, led by Seyh Said, hereditary chief of the
Naksbendi dervishes. ... Within three months the revolt had been stamped out, and Kurdish hopes for an independent
Kurdistan were dashed, as they would be in Iraq and Iran later. A side effect of this was that all Sufi lodges and tombs
of the saints were closed for the remainder of Kemal's lifetime. ...

... Modernization was Kemal's only faith, and by that he meant the adoption of anything the West used. He introduced
Western calendars and clocks, adopted the metric system, and encouraged orchestras to play Western music.
Traditional Moslem practices such as polygamy and begging were outlawed, womens' education was promoted, and
voting rights were extended to all citizens. He banned the fez, in favor of brimmed European hats, and encouraged
women to take off the veil. Mustafa Kemal's favorite project was the overhauling of the Turkish language. He
helped prepare a twenty-nine-letter Latin alphabet to replace the Arabic script used previously ... History books ...
stressed the achievements of the Turkish people as a whole. The Sumerians and Hittites, and every ethnic group
that had once lived on the Central Asian steppes, were all claimed as Turks ... ".

 

According to a submission.org web site:

"... DR. RASHAD KHALIFA was born in ... 1935 in ... Egypt, Kafr El-Zayat. His father was a religious leader for a
large Sufi group ... he was inspired into using the computer to study the Quran and its mysterious letters (initials) at
the beginning of the chapters of the Quran. ... Dr. Khalifa's study ... resulted in the discovery of one of the greatest
miracles of the Quran, as God described it in 74:35. This miracle is based on  number 19, mentioned in sura 74. ...
The momentous discovery that "19" is the common denominator of the Mathematical Miracle of the Quran
became a reality in January, 1974. .... A superhuman mathematical system pervades the Quran and serves to guard and
authenticate every element in it. ...

[ Rashad Khalifa's mathematics of the Quran is interesting. For example, He says:

"... Why 19 ? Because 19 means "God Is One" ..."; and

"... this is the message of Quran. ...

... The Quran consists of 114 chapters, and this number is a multiple of 19 ( 19x6
). The last chapter is No. 114, and consists of 6 verses.

... The first Quranic revelation consisted of 19 words ... found in the first 5 verses
of Chapter 96

... The first Quranic revelation consisted of 76 letters, and the number 76 is a
multiple of 19 ( 76 = 19x4 ) ...

... At the time of revelation of Quran, the numerals as we know them today were
not in existence. Instead, the alphabet letters were used as numerals ... In Arabic,
the word "One" means "Waahid" ... the numerical value ... is ... [ 6+1+8+4 = 19 ]
...".

There are many more interesting things, such as that Sura 72, about Jinn, has 28 verses, etc. ... Compare
such things with the mathematical structure of the Torah.

Also note that Rhashad Khalifa uses Muhammad's revised version of Sura 53:19-27 of the Quran, as set out on a submission.org

http://www.submission.org/khalifa.html
http://www.submission.org/suras/sura53.html
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web page:

"... The Flimsy Idols
[53:19] Compare this with the female idols Allaat and Al-`Uzzah.
[53:20] And Manaat, the third one.
[53:21] Do you have sons, while He has these as daughters?
[53:22] What a disgraceful distribution!
[53:23] These are but names that you made up, you and your forefathers. GOD never authorized such a
blasphemy. They follow conjecture, and personal desire, when the true guidance has come to them herein
from their Lord.
[53:24] What is it that the human being desires?
[53:25] To GOD belongs both the Hereafter, and this world.
[53:26] Not even the angels in heaven possess authority to intercede. The only ones permitted by GOD are
those who act in accordance with His will and His approval.
------------------------------------------------------------------------
*53:1-18 Muhammad was summoned to the highest universe to receive this Quran into his heart. The stars
fell away as he traveled through them at millions of times the speed of light. Subsequently, the Quran was
gradually released to his memory. Please see Appendix 28.
[53:27] Those who disbelieve in the Hereafter have given the angels feminine names. ...".

and does not advocate the Satanic Verses version in which Allaat, Al-Uzzah, and Manaat are given approval. ]

... Nineteen years after the Prophet Muhammad's death, during the reign of Khalifa `Uthman, a committee of scribes
was appointed to make several copies of the Quran to be dispatched to the new Muslim lands. The copies were to be
made from the original Quran which was written by Muhammad's hand ... The Prophet, of course, had written the
Quran in its chronological order of revelation ... together with the necessary instructions to place every piece in its
proper position. The last sura revealed in Medina was Sura 9. Only Sura 110, a very short sura, was revealed after Sura
9, in Mina. The committee of scribes finally came to Sura 9, and put it in its proper place. One of the scribes
suggested adding a couple of verses to honor the Prophet. The majority of scribes agreed. `Ali was outraged. He
vehemently maintained that the word of God, written down by the hand of His final prophet, must never be
altered. Ali's protest is documented in many references, but I cite and reproduce here the classic reference AL
ITQAAN FEE 'ULUM AL QURAN by Jalaluddin Al-Suyuty, Al-Azhareyyah Press, Cairo, Egypt, 1318 AH, Page 59
... Translation: `Ali was asked: "Why are you staying home?" He said, "Something has been added to the Quran, and I
have pledged never to put on my street clothes, except for the prayer, until the Quran is restored." ...

... the Quran's mathematical code ... rejects ONLY the false injections 9:128-129. ... The translation of the two
false verses is "A messenger has come to you from among you who wants no hardship to afflict you, and cares about
you, and is compassionate towards the believers, merciful. If they turn away, then say, 'Sufficient for me is God, there
is no god except He. I put my trust in Him. He is the Lord with the great throne.' " ...

... look at the consequences:

(1) `Uthman was assassinated, and `Ali was installed as the fourth Khalifa.
(2) A 50-year war erupted between the new Khalifa and his supporters on one side, and the Mohammedan
distorters of the Quran on the other side.

... The first peace time ruler after this lengthy and disastrous war was Marwan Ibn Al Hakam (died 65
AH/684 AD). One of the first duties he performed was to destroy the original Quran, the one that was so
scrupulously written by the Prophet's own hand, "fearing it might become the cause of NEW disputes" [see
`ULUM AL-QURAN, by Ahmad von Denffer, Islamic Foundation, Leicester, United Kingdom, 1983,
Page 56.]. ...

(3) `Ali was martyred, and eventually his family, the prophet Muhammad's family, except for some women and
children, were killed.
(4) The disaster culminated in the infamous Battle of Karbala, where `Ali's son, Hussein, and his family were
massacred.
(5) The Muslims were deprived of the pure, unaltered, Quran for 1400 years. ...

http://www.submission.org/suras/sura53.html
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... Dr. Khalifa ... proclaimed that Quran is the ONLY acceptable law in this great religion. He also emphasized
the fact that all the known hadiths books are corrupted beyond recognition and can only be used for its historical
value and not for religious guidance or laws. ... When Dr. Khalifa's view about Quran alone was published ... Many of
the Muslim Scholars who cheered him for the Mathematical Miracle of the Quran tried to play down its significance
even at the expense of the truth. ... After they failed in assailing his character and in diverting the people away from his
call to go back to the Quran, they assassinated him in January, 1990. ...".

 According to a pbs.org web page:

"... El Hage was born in 1960 into a Catholic family in Sidon, Lebanon. He grew up in highly Islamic Kuwait, where
his father worked for an oil company. ... In 1978, El Hage moved to Lafayette, Louisiana, to attend the University of
Southwestern Louisiana (USL). ... At the beginning of the Afghan war against the Soviet Union, El Hage left Louisiana
and traveled to Pakistan to enroll in mujahedeen war training programs. ... By January 1985, El Hage returned to the
United States and to USL. Later that year, he traveled to Arizona to marry an 18-year-old American Muslim named
April. ... El Hage worked at several minimum wage jobs, including city custodian. In 1989, he was granted U.S.
citizenship. ...

... Dr. Rashad Khalifa was an imam in Tucson, Arizona who some felt was unorthodox. He used numerology to try
to prove that the Koran was written by God. The imam also let men and women pray together and wear non-traditional
dress. New York prosecutors say that in the first days of 1990, El Hage was called up by a "tall man" from New
York who suddenly arrived in Arizona and said he was there to check Rashad Khalifa. El Hage entertained him
at his house and drove him to the mosque, prosecutors say. Several weeks later, Khalifa was found murdered in the
kitchen of the Mosque. Several members of the radical Islamic sect, Al Fuqra, were convicted for conspiring to
commit the murder, but no shooter has ever been convicted. ...

... Soon after, El Hage moved his growing family to the suburban community of Arlington, Texas. ... According to a
confession Abouhalima later gave U.S. Attorneys, Abouhalima contacted El Hage in 1990 to purchase assault weapons
to be used against radical Jewish Rabbi Meir Kahane. Kahane was murdered in November 1990 in New York City. ...
evidence shows he [El Hage] was friends with many people who were later convicted in the World Trade Center and
New York City Landmark bombing cases. On March 8, 1991, El Hage signed in to visit El Sayyid Nosair at the Riker's
Island. Nosair was serving a sentence for gun charges stemming from the Meir Kahane murder case. Both El Sayyid
Nosair and Mahmud Abouhalima were central figures in the 1993 World Trade Center bombing and both have been
convicted in that crime. ... In early 1992, El Hage moved his family to the Sudan and he began working as a
secretary for Osama bin Laden. ... In 1994, El Hage left the Sudan for Kenya and became director of a Muslim
charity organization called "Help Africa People." ... During his time in Kenya, El Hage stayed in contact with members
of bin Laden's inner circle. ... Another bin Laden associate, Fazul Abdullah Mohammed, also known as Haroun Fazul,
moved into El Hage's house in Nairobi during this period and began to work for El Hage as a secretary. ... Haroun
Fazul, according to prosecutors, was a key player in the Nairobi embassy bombing in August of 1998--accused of
renting the house where the bomb was built and driving the lead truck in the bombing. ... Another man charged in the
bombing, Mohammed Saddiq Odeh, has admitted during his interrogation that he knew El Hage in Kenya ... Odeh was
captured trying to enter Pakistan just after the bombings and provided investigators with the first link that the
bombings were conducted by people working for Osama bin Laden. ... El Hage moved back to the suburban
community of Arlington, Texas and got a job ... at the Lone Star Tire Store ... On September 15, 1998, El Hage
testified before the grand jury investigation into the Africa bombings. ... Several days later, El Hage was arrested and
charged with perjury. On October 7, 1998, a new indictment was returned by the grand jury, expanding the charges
against El Hage to include conspiracy to kill United States nationals. In May, 2001, he was found guilty by a
federal jury of both perjury and conspiracy. ...".

 

Koran Arabic = Syro-Aramaic?

http://www.pbs.org/wgbh/pages/frontline/shows/binladen/upclose/elhage.html
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According to a 6 May 2003 article by Roger-Pol Droit in the Manchester Guardian Weekly for 22-28 May 2003, Le
Monde section:

"...[In his book]... The Syro-Aramaic Reading Of The Koran ... Christoph Luxenberg (a pseudonym) ...
ask[s] ... what exactly is the language of the Koran?

The answer is of course Arabic. But which Arabic? The problem arises from the fact that the oldest known
manuscripts of the Koran contain only consonants. It was only later ... that a system of diacritical dots was
invented to indicate vowels, thus making it possible to distinguish between words written in the same way
but pronounced differently. Luxemberg ...[read]... some of the obscurer passages using Syro-Aramaic .... a
language spoken widely in the 6th and 7th centuries ...

... In the Mary Sura (XIX, 24) for example, the newborn Jesus tries to comfort his mother. The
traditional ... text reads: "Do not be sad! Your Lord has put your feet in a stream." A Syro-Aramaic
interpretation produces: "Do not be sad! Your Lord has made your delivery legitimate." ...

[ However, a widely known English translation by Maulana Muhammad Ali (first edition 1917, subsequently revised
and corrected, see www.muslim.org) says, for the Mary Sura (19, 24-25): "... So a voice came to her from beneath her:
Grieve not, surely thy Lord has provided a stream beneath thee. And shake towards thee the trunk of the palm-tree, it
will drop on thee fresh ripe dates. ...

[footnote commentary:] This shows that Mary gave birth to Jesus while on a journey; hence the reference to water and
food ... such as one can only find in a journey ... She may have had recourse to the trunk of a palm-tree to find a
support in the throes of childbirth. ... The Qur'an does not accept that Jesus was born on 25th December. It was the
time when fresh ripe dates are found on palm-trees. ... Bishop Barnes says ... that the 25th of December was taken from
the Persian cult, Mithra, being the God of the invincible sun ...".

My comment is that the Mualan Muhammad Ali English translation does not seem particularly obscure to me. ]

... Even more surprising is the transformation of the celebrated houris (virgins) in the gardens of Paradise
[see The Mountain (52, 20)]. Instead of "wide-eyed virgins" we should, he says, read

"white raisins" ...[ ]... of "crystal clarity". ...".

 (raisin image modified from a California Raisins web page)

 

 

I conclude this page with a quote from a Document written by Minister, Writer, Music Composer and wife of the
Honorable Elijah Muhammad -- Mother Tynetta Muhammad, March 28, 1996:

"... THE NATION OF ISLAM WAS founded on the basis of peace and as an answer to a prayer of Abraham to
deliver his people who would be found in servitude slavery in the Western Hemisphere in this day and time.

The Flag of Islam with the symbols of the Sun, Moon, and the Stars, represent the Universe and is also a Banner of
Universal peace and Harmony.

Our Holy Temples of Islam were established in America as sanctuaries of peace and higher learning into the
Knowledge of the Oneness of God.

Our schools are called Universities of Islam and teach the higher meaning of Islam which is Mathematics. ...

http://www.muslim.org/
http://www.raisins.org/var_nutrit.html
http://www.noi.org/history.html
http://www.noi.org/history.html
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 ... In spite of the controversy and clamor surrounding the Nation of Islam and it's Divine Leader, Minister Louis
Farrakhan, we are forging ahead in the Spirit of Almighty God, Allah, to unite with all of humanity in the Oneness of
God, where all people of goodwill of every Race and of every Nation may participate in the Universal Expression of
the Principles of Peace and the Brotherhood of man. ...

Where do we go from here ...?

Will we continue to argue, to condemn, to fight and kill one another;

or

will we sit down and counsel with one another in seeking a just solution to the problems that
beset us in America and in the world? ...".

 

 

 

Tony's Home

......
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Tony Smith's Home Page

Helmut Moritz said in e-mail: "... Quantum Theory was founded independently in two completely different mathematicalforms by two equally
great physicists, Heisenberg and Schroedinger. The miracle was that both mathematical formulations were soon recognized to be equivalent: the
underlying Hilbert space may be formulated in two equivalent ways: as a space of functions or a space if infinite-dimensional vectors. A periodic

function is equivalent to the infinite vector formed by its Fourier coefficients.

If there had been a collaboration after World War II among

Schroedinger

Heisenberg

Bohm

they might have formulated something similar to

the D4-D5-E6-E7-E8 VoDou Physics model:

The unified theory of

Schroedinger

generalized Einstein's relativity by using 4-dimensional geometry with antisymmetric components and
connections.

 

Feynman, in The Feynman Lectures on Gravitation (Addison-Wesley 1995), says (on pages 24, 30-32): "... what is the
spin of the graviton?

If the spin were 1/2, or half integral, ... there could be no interference between the amplitudes of a single exchange,
and no exchange ... a half unit of angular momentum cannot be emitted by an object that remains in the same internal
state as it started in ... Thus the spin of the graviton must be integral ...

The rejection of spin-zero theories of gravitation is made on the basis of the gravitational behavior of binding energies.
... the interaction energy ... corresponding to the spin-0 field, would be proportional to sqrt( 1 - v^2/c^2 ). In other
words, the spin-zero theory would predict that attraction between masses of hot gas would be smaller than for cool
gas. ... the experimental evidence on gravity suggests that the force is greater if the gases are hotter ...

A spin-1 theory would be essentially the same as electrodynamics. ... one consequence of the spin 1 is that likes repel,
and unlikes attract. This is ... a property of all odd-spin theories; ... even spins lead to attractive forces ...

the spin-2 theory leads to an interaction energy ...[between]... two masses of gas ... which has sqrt( 1 - v^2/c^2 ) in the
denominator, in agreement with ... the experimental evidence on gravity ... that the force is greater if the gases are
hotter ...

In the theories of scalar, vector,and tensor fields (another way of denoting spins 0, 1, and 2) the fields are described by
scalar, vector, or tensor potential functions:

Spin 0 X Scalar Potential
Spin 1 Au Vector Potential
Spin 2 huv Symmetric Tensor Potential
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... assuming that the tensor is anti-symmetric ... would not lead to something resembling gravity, but rather something
resembling electromagnetism; the six independent components of the antisymmetric tensor would appear as two space
vectors. ...".

In Feynman's picture, if the fields are taken to be 4-dimensional covariant derivatives of the potentials, then there are 4
times as many fields as there are potentials, so that for spin 2 there are:

4 x 16 = 64 total fields;
4 x 10 = 40 symmtric fields (a
4 x 6 = 24 antisymmetric fields

so that there are 16 general huv spin 2 potentials, 10 of which are symmetric and give Einstein gravity and 6 of which
are antisymmetric and sort of like electromagnetism.

However, I think that Feynman's intuition is wrong about the 6 being like "two space vectors". From the point of view
that 4x4 real antisymmetric matrices correspond to Spin(1,3) Lorentz transformations of 4-dim Minkowski space,
which are the 6 bivectors of the 1 4 6 4 1 graded Clifford algebra structure

        1        
      1   1      
    1   2   1    
  1   3   3   1  
1   4   6   4   1

it appears that the 6 is like 3 bivector rotations of 1 3 3 1 which correspond to spatial rotations in 4-dim spacetime and
to spatial angular momentum, plus 3 spatial vectors of 1 3 3 1 which correspond to boosts involving time in 4-dim
spacetime and to spatial linear momentum, giving 4 corresponding to 3 space and 1 time (possibly special conformal)
plus 2 others (possibly corresponding to dilatation and a phase).

A theory of Schroedinger is described in a 29 January 1947 AP newspaper article in part as follows:

"... DUBLIN, Eire, Jan 29 (AP) - ... Dr. Schroedinger said ... "We know that a rotating mass, such as the earth, has a
magnetic field - now this theory should show why it has. ... The physicist said the Einstein theory was "purely
geometrical" and that now electromagnetism must be included. ... Dr. Schroedinger said he had arrived at his
theory by relying on a "general nonsymmetric affinity," whereas other scientists had failed to solve the problem
because they used a "symmetrical affinity with only forty component parts instead of a general one with sixty-four
[component parts]." ...".

The Feynman-Schroedinger picture and the Cl(8) Clifford algebra picture of the D4-D5-E6-E7-E8 VoDou physics
model then correspond this way:

  Feynman-Schroedinger               Clifford Cl(8)                
 

10 symmetric potentials            10 deSitter generators          
give the 4x10 = 40 components      by MacDowell-Mansouri mechanism 
of Einstein's tensor gravity       give Einstein gravity           

 
6 antisymmetric potentials         4 special conformal GraviPhotons
give Blackett-Sirag                1 scale dilatation              
graviphoton effect                 1 U(1) propagator phase         

Considering that Einstein also used the symmetric 40 of the 64 h_uv components to model gravity by Einstein's theory
of relativity,

Did Einstein also use the antisymmetric 24 components to get the Blackett-Sirag graviphoton effect ?

I don't have a conclusive answer, but here are some indications that Einstein did NOT get the Blackett-Sirag

http://scripts.cac.psu.edu/users/b/p/bpt106/Schroedinger-J-30-1947-p27.html


Heisenberg Durr Schroedinger Bohm

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/HeisHist.html[4/16/18, 1:27:59 AM]

graviphoton effect, but only attempted to get ordinary electromagnetism:

1 - upon hearing of Schroedinger's 1947 claim of having used the 24 anti-symmetric components to get the Blackett-
Sirag effect, "... Einstein ... realised immediately that there was nothing of merit in Schrödinger's 'new theory' ...
Einstein wrote immediately breaking off the correspondence [with Schroedinger] on unified field theory. ....",
according to a Schroedinger web page.

2 - "... The nonsymmetric field extension of Einstein gravity has a long history. It was originally proposed by Einstein,
as a unified field theory of gravity and electromagnetism ... A. Einstein, The Meaning of Relativity, fifth edition,
Princeton University Press, 1956. A. Einstein and E. G. Straus, Ann. Math. 47, 731 (1946) ... But it was soon realized
that the antisymmetric part g[uv] in the decomposition guv = g(uv) + g[uv] could not describe physically the
electromagnetic field. ...", acccording to a paper by J. W. Moffat in which he (Moffat) describes his attempts at using
the nonsymmetric field structure to describe, not electromagnetism, but a generalization of Einstein gravity denoted by
NGT (Nonsymmetric Gravitational Theory). Moffat concludes that his NGT is unsatisfactory, and he abandons it for
another (more complicated in my opinion) theory.

However, as far as I can see from looking at a few Moffat papers, Moffat never discusses (or even makes reference to)
the 1947 theory of Schroedinger.

In Schroedinger's book Space-Time Structure (Cambridge 1950), Schroedinger says, of the tensor g_ik, that "... hoping
that its skew part (1/2)(g_ik - g_ki) should have something to do with electromagnetism meets with a certain difficulty.
... The way out of this dilemma is ... due to Palatini ... Take the g_ik AND the ... Christoffel brackets ... GAMMA^i_kl
as the independent functions, to be varied ...".

To me Schroedinger's approach looks a lot like Cartan-Einstein, which varies both metric and connection and has
torsion. (It is interesting that Einstein had correspondence with both Cartan and Schroedinger, but apparently insofar as
I understand it, neither set of correspondence produced any substantial shared understanding or progress.)

I think that Schroedinger failed to get ordinary electromagnetism, but may have gotten the Blackett-Sirag effect plus
gravity.

If Schroedinger had been content to add in ordinary electromagentism by a U(1) gauge field, I think that he would
have been more successful.

How could Schroedinger have gone beyond the 64-component theory to get SU(2) weak force and SU(3) color
and U(1) electromagnetism ?

Schroedinger could have used the idea of

Heisenberg

of a 256-component theory.

 

According to Uncertainty the life and science of Werner Heisenberg,
by David C. Cassidy (Freeman 1992) at pages 541-545:

"... By 1957, Heisenberg had modified his matter field to form an eight-component type of spinor field ... in February
1957 ... A mathematical ... battle ... broke out between Heisenberg and Pauli over ... the introduction of an indefinite
space metric ... later [in 1957] Heisenberg ... stopped in Zurich for a ... visit with Pauli. Within a few weeks ...
Heisenberg ... happened on a very simple field equation ...[with]... symmetry ... of ... both the relativistic Lorentz group
and the isospin group. Pauli was elated ... The distribution ...[of a preprint]... was set for February 27, 1958. ... Three
days before the preprint was to be distributed, Heisenberg announced the new formula .... at ... Gottingen ... One

http://www-groups.dcs.st-andrews.ac.uk/~history/Mathematicians/Schrodinger.html
http://xxx.lanl.gov/abs/hep-th/0007181
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enthused press agent proclaimed, 'Professor Heisenberg and his assistant, W. Pauli, have discovered the basic equation
of the cosmos!' ... Pauli had grown increasingly doubtful ... until he refused any further support of the theory ... later ...
Heisenberg ... wrote 'He criticized many details of my analysis, some, I thought, quite unreasonably.' ... Pauli ... died
suddenly of cancer at the age of 58. ... Heisenberg ... claimed that Platonism had dominated his thinking throughout his
career. ... 'The particles of modern physics are representations of symmetry groups and to that extent they resemble the
symmetrical bodies ofPlato's philosophy ...'. [ It would be natural for Platonic geometry to have been a dominant force in Heisenberg's
way of thinking, because Heisenberg was a student of Sommerfeld, and Sommerfeld was a student of Felix Klein. ]... Heisenberg fell ill ...
cancer of the kidneys and gall bladder ... died peacefully at home in Munich on Sunday, February 1, 1976. ...".

In 1959, the Heisenberg paper from which Pauli withdrew was extended and published by Durr, Heisenberg, Mitter,
Schlieder, and Yamazaki (Z. Naturforschg. 14a (1959) 441).

Durr and some others have continued to work on it since then, for example Durr and Saller (Phys. Rev. D22 (1980)
1176) and some other publications by Durr, Saller, et. al.

They begin with U(2) = U(1)xSU(2).

Then they construct a fundamental field (urfield) X
whose 4 components are the elements of U(2) = U(1)xSU(2).
For example (my examples, not theirs),
you might think of them as the identity plus 3 Pauli matrices,
or as 4 complex Dirac gammas. Denote the 4 things by:

X1   X2   X3   X4

Then take the duals of those 4 things:

                    X1*  X2*  X3*  X4*

These 8 things form their 8-element fundamental urfield

X1   X2   X3   X4   X1*  X2*  X3*  X4*

Those 8 things form the following 256 antisymmetric
(spinor-like, fermion-like) combinations:

0-grade with 1 element:
1 (unity, zero)

1-grade with 8 elements:
Xi      i arbitrary from 1 to 4
Xi*     i arbitrary from 1 to 4

2-grade with 6+16+6 = 28 elements:
Xi  Xj      i =/= j
Xi  X*j     i,j arbitrary from 1 to 4
X*i X*j     i =/= j

3-grade with 4+24+24+4 = 56 elements:
Xi  Xj  Xk      i =/= j =/= k
Xi  Xj  X*k     i =/= j, k arbitrary
Xi  X*j X*k     i arbitrary, j =/= k
X*i X*j X*k     i =/= j =/= k

4-grade with 1+16+36+16+1 = 70 elements:
Xi  Xj  Xk  Xm      i =/= j =/= k =/= m
Xi  Xj  Xk  X*m     i =/= j =/= k, m arbitrary
Xi  Xj  X*k X*m     i =/= j, k =/= m
Xi  X*j X*k X*m     i arbitrary, j =/= k =/= m
X*i X*j X*k X*m     i =/= j =/= k =/= m

5-grade with 56 elements:
...(dual to 3-grade)...

6-grade with 28 elements:
...(dual to 2-grade)...

7-grade with 8 elements:
...(dual to 1-grade)...
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8-grade with 1 element:
X1  X2  X3  X4  X*1 X*2 X*3 X*4

The structure has 1+8+28+56+70+56+28+8+1 = 256 complex dimensions,
They call it the Proliferated Urfield,
and
it has the graded structure of the complexified Clifford algebra Cl(8;C).
   (In this and in what follows,
    I will sometimes ignore signature complications,
    such as whether I should
    use the Clifford algebras Cl(0,8) or Cl(4,4) etc.)

The D4-D5-E6-E7-E8 VoDou Physics model is based on the 256-real-dimensional Clifford algebra Cl(8), using 4 real Dirac gammas,

Radical Unification uses 4 complex Dirac gammas.

I think that Heisenberg and Durr use complex Dirac gammas
because complex Dirac gammas were generalizations of
complex Pauli matrices, and were found to be useful in
simpler, less complete, physics models such as QED.

The grade-2 part of real Cl(8) is
the 28-real-dimensional D4 Lie algebra Spin(8),
and (prior to dimensional reduction of physical spacetime
from 8-dim to 4-dim) it is the gauge symmetry group
in the Lagrangian of my physics model.

If Radical Unification were only a complexification
of my physics model, it would have a Lagrangian
with 28-complex-dimensional gauge symmetry group Spin(8,C).

As Durr says in his paper Radical Unification
(which paper is a continuation of the paper by Durr, Heisenberg,
Mitter, Schlieder, and Yamazaki in Z. Naturforschg. 14a (1959) 441):

"... Symmetry of the urfield Lagrangian
The Lagrangian ... has an extremely high symmetry.
It is not only invariant under Poincare transformations and dilatations,
... but, in fact, under the full 15-parameter conformal group. ...
... In addition ... it appears to be invariant under the huge
gauge-type group U(1) x SL(4,C) ...".

SL(4.C) has 15 complex dimensions,
and there is a local Lie algebra isomorphism SL(4,C) = Spin(6,C).

Spin(6,C) is a subgroup of the Spin(8,C) symmetry group of the complexified version of the D4-D5-E6-E7-E8 VoDou Physics model, so the
Lagrangian of a complexified version of the D4-D5-E6-E7-E8 VoDou Physics model has a larger Spin(8,C) symmetry than the symmetry of the
Lagrangian of Radical Unification.

If you were to look at only the real part of
the complex Radical Unification structure, and its Lagrangian,
you would see that the symmetry group would be SL(4,R)
which has a local Lie algebra isomorphism SL(4,R) = Spin(3,3).
Since 15-real-dimensional Spin(3,3) = SU(2,2) is
the conformal group of non-linear conformal transformations
of 4-real-dimensional Minkowski space,
it seems to me that Durr's remark
"... The Lagrangian ... is ... invariant under ...
... the full 15-parameter conformal group ...".
could be interpreted as referring to the symmetry of
the real part of Radical Unification and its Lagrangian.

Since the compact version of the conformal group, Spin(6) = SU(4), is a 15-real-dimensional subgroup of the 28-real-dimensional Spin(8) gauge
symmetry group of the D4-D5-E6-E7-E8 VoDou Physics model, and since I use the non-compact conformal group Spin(2,4) = SU(2,2) as a
component of the U(2,2) = U(1) x SU(2,2) subgroup of Spin(4,4) to (again ignoring some signature matters) describe gravity by the MacDowell-
Mansouri mechanism, leaving 28 - 16 - 12 real dimensions to form the standard model SU(3)xSU(2)xU(1).

The Heisenberg-Durr Lagrangian is described by Durr in Radical Unification,
in terms of the 8 complex basis elements
              X1  X2  X3  X4  X*1 X*2 X*3 X*4
as
"... an expression which has essentially the structure of
the 4x4 determinant constructed from X and X* ...
... involving also derivatives of the fields



Heisenberg Durr Schroedinger Bohm

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/HeisHist.html[4/16/18, 1:27:59 AM]

(... up to the third derivative) ...".

As Durr says,
their full Lagrangian appears on its face to have symmetry U(1) x SL(4,C),
which is locally isomorphic to U(1) x Spin(6,C),
but
Durr says that anticommutator structures involving both X and X*
cause their Lagrangian symmetry to be reduced to U(1) x SU(2).

U(1)xSU(2) is fine for the electroweak force,
but is not big enough to include the SU(3) color force. 

As to the color force problem, Durr says:
"... whether soliton-type solutions are possible or not it is,
of course, by no means obvious that they will offer a chance
for a dynamical interpretation of the colour property ...".

In the D4-D5-E6-E7-E8 VoDou Physics model, you have a natural SU(3) color force, but the unconfined particles that we see (protons and pions)
are soliton structures made up of confined quarks and gluons, which is a similar approach to that advocated by Durr.

As to gravity, Durr says:
"... There is an extension of the gauge invariance group ...U(1)xSU(2)...
which includes the local Lorentz group
if one explicitly introduces the vierbein as independent field.
Here then the ... additional "gauge fields" ... connected with
the SL(4,C) invariance of the naive Lagrangian ... are
really "connections" and relate to torsion. ...".

Durr's description is very similar to the MacDowell-Mansouri mechanism that I use in the D4-D5-E6-E7-E8 VoDou Physics model, so we both
get gravity with torsion etc. by effectively gauging "connection" "gauge fields".

3 main points of comparison between Heisenberg-Durr Radical Unification and the D4-D5-E6-E7-E8 VoDou Physics
model are:

1 -

Heisenberg-Durr Radical Unification has an 8-complex-dimensional basis.
The D4-D5-E6-E7-E8 VoDou Physics model is based on 8-real-dimensional Cl(8).

2 -

The 8 basis elements of Heisenberg-Durr Radical Unification fall into two groups of 4 with some
anticommutation relations that reduce their symmetry group to only U(1)xSU(2), with no explicit SU(3).
The 8 basis elements of the D4-D5-E6-E7-E8 VoDou Physics model are fully independent, and correspond to 4-
dim physical spacetime plus 4-dim internal symmetry space with an explicit U(1)xSU(2)xSU(3) standard model.

3 -

Both approaches get gravity plus torsion, etc., by something like a MacDowell-Mansouri mechanism
gauging of "connection" "gauge fields".

If Schroedinger and Heisenberg had gotten together and used the structure of a real 256-dimensional Cl(8) Clifford
algebra, with a real 8-dimensional vector space, then the picture described by Feynman might have been:

Grade 0 X Scalar Potential - 1 component
Grade 1 Au Vector Potential - 8 components
Grade 2 huv BiVector Potential - 28 components

The 8 vector components would have been 4 dimensions of physical spacetime plus 4 dimensions of internal symmetry
space

The 28 bivector components would correspond to the 28 dimensions of Spin(8).



Heisenberg Durr Schroedinger Bohm

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/HeisHist.html[4/16/18, 1:27:59 AM]

12 of the 28 bivectors would correspond to the antisymmetric generators of U(1)xSU(2)xSU(3)
The remaining 16 of the 28 bivectors would correspond to the generators of U(2,2) = U(1)x SU(2,2) =
U(1)xSpin(2,4).

The 10-dimensional Spin(2,3) = Sp(2) anti-deSitter subgroup of the 15-dimensional conformal Spin(2,4)
would produce gravity by the MacDowell-Mansouri mechanism.

 Also, you might visualize the 16, not as antisymemtric bivectors, but as general 4x4 Feynman-Schroedinger
potentials, with 10 asymmetric potentials leading to the 40 components of Einstein gravity and 6 antisymmetric
potentials including conformal graviphotons and producing the Blackett-Sirag effect.

 

How could Schroedinger and Heisenberg have quantized such a theory ?

 

Schroedinger and Heisenberg could have used the idea of

Bohm

of a Quantum Potential.

Bohm's Quantum Potential Quantum Theory is equivalent to Many-Worlds Quantum Theory. To make a concrete
model of Bohm's Quantum Potential, consider:

Bohm's Quantum Potential as acting among the Worlds of the Many-Worlds; and
Each World of the Many-Worlds as a World Line of a single past and future history of a given present state, so
that World Lines look like Strings in a space of Possibilities.

The space of Possibilities would have the following physical degrees of freedom:

4 - physical spacetime
4 - internal symmetry space
8 - fermion particles (generation 1)
8 - fermion antiparticles (generation 1)

Particle-antiparticle pairs of those fermions would have represented the 8/\8 = 28 gauge bosons.

The mathematical interpretation of those degrees of freedom would have been similar to that of the D4-D5-E6-E7-E8
VoDou Physics model:

8 - vector 8 of Cl(8)
8 - +half-spinors of Cl(8)
8 - -half-spinors of Cl(8)

Due to Triality, +/- pairs of those half-spinors could represent the vector /\ vector = 8 /\ 8 = 28 bivectors.

Therefore, the Quantum Potential should be described by the physics of World Lines moving in 8+8+8 = 24-dim
space.

If the World Lines are regarded as (closed unoriented bosonic) strings, and if 1+1 dimensions are added to the 24-dim
space to give it Minkowski-like structure, then

the Quantum Theory would hve been the String Theory of closed unoriented bosonic strings in 1+25 = 26-dim
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space.

 

As noted by Rey, and by Horowitz and Susskind, that theory may have a 27-dimensional M-theory, related to the 27-
dimensional Jordan algebra J3(O) and its 26-dimensional traceless subalgebra J3(O)o.

 

If Schroedinger, Heisenberg, and Bohm had collaborated actively immediately after World War II, they might
have produced a truly unified theory of everything.

Instead, they remained in their separate worlds:

Schroedinger left continental Europe in 1939 went to Dublin, Ireland, were he worked until retirement to
Vienna, Austria in 1956, where he remained until his death in 1961;
Heisenberg remained in Germany during World War II, and after the war worked in Munich until his death in
1976;
Bohm lived until 1992, but he lived substantially isolated rom the USA-dominated physics community, a
circumstance at least partly the consequence of his Marxist views during the post-World War II McCarthy era of
the USA. The Bohm biography Infinite Potential, by F. David Peat (Addison-Wesley 1997) says:

(page 131 - referring to time period around 1951-52): "... Bohm lashed out not only at the indifferent
physics community but at friends he felt were turning against him. ... He despised contemporary physics
for its insistence on results. Plenty of trivial results had appeared over the last twenty years, but no real
advances, he thought. People like Julian Schwinger and Richard Feynman have produced "resultlets," but
"these little mice are all that come out of twenty years of labor by the mountain of thousands of theoretical
physics." ...".
(page 133): "... Oppenheimer went so far as to suggest that "if we cannot disprove Bohm, then we
must agree to ignore him." ...".
(page 132 - quoting a comment by Bohm on Schroedinger): "... Erwin Schroedinger ... " did not deign to
write me himself, but he deigned to let his secretary tell me that His Eminence feels that it is irrelevant that
mechanical models can be found for quantum theory, since these models cannot include the mathematical
transformation theory, which everyone knows is the real heart of quantum theory. Of course, His Eminence
did not find it necessary to read my papers, where it is explicitly pointed out that my model not only
explains the results of this transformation theory, but also points out the limitations of this theory to the
special case where the equations are linear. ... In Portuguese, I would call Schroedinger un burro ...".

 

Unified Theories and Hilbert, Kaluza, et al

According to Thall's History of Quantum Mechanics: "... David Hilbert ... professor of mathematics at the University of
Gottingen ... suggested to Heisenberg that he find the differential equation that would correspond to his matrix
equations. Had he taken Hilbert's advice, Heisenberg may have discovered the Schrodinger equation before
Schrodinger. When mathematicians proved Heisenberg's matrix mechanics and Schrodinger's wave mechanics
equivalent, Hilbert exclaimed, "Physics is obviously far too difficult to be left to the physicists ..." ...".

According to Peter Woit: "... By 1925, Hilbert was getting old (63). ...".

According to Hilbert's Foundation of Physics: From a Theory of Everything to a Constituent of General Relativity, by Jü\urgen Renn and John
Stachel, Max Planck Institute for the History of Science, preprint 118 (1999), ISSN 0948-9444: "... In 1924 Hilbert published another
revised version ... Hilbert again claims ... that there is a necessary connection between the theories of Mie ...

http://xxx.lanl.gov/abs/hep-th/9704158
http://xxx.lanl.gov/abs/hep-th/0012037
http://mooni.fccj.org/~ethall/quantum/quant.htm
http://www.math.columbia.edu/~woit/blog/archives/000191.html
http://www.mpiwg-berlin.mpg.de/Preprints/P118.PDF
http://www.mpiwg-berlin.mpg.de/Preprints/P118.PDF
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electromagnetism ... and Einstein ... gravitation ... In spite of the reassertion of ... Hilbert['s] ... programmatic goal of
providing foundations for all of physics, this theory now was, in effect, transformed into a variation on the themes of
general relativity. ... The nature of this source term can be expressed on the level of the Lagrangian ... but this
relation is in no way peculiar Mie's theory. ... Mie's original theory is in fact not gauge invariant ... the field equations
can only hold ... if ... the theory is gauge invariant, i.e. the potentials themselves do not enter the field equations ...
Hilbert ... did not derive the identity for gauge-invariant electromagnetic Lagrangians ...".

According to Modern Kaluza-Klein Theories, by Applequist, Chodos, and Freund (Addison-Wesley 1987) and papers reprinted therein: "... In
1914 ... Nordstrom ...[ based on ]... theories developed by ... Mie and ... Nordstrom ... proceeded to unify ... gravitation
with Maxwell's theory ...[ by assuming ]... scalar gravity in our four-dimensional world to be a remnant of an abelian
gauge theory in a five-dimensional ... space-time. ... Kaluza in 1919 ... proposed that one pass to an Einstein-type
theory of gravity in five dimensions, form which ordinary four-dimensional Einstein gravity and Maxwell
electromagnetism are to be obtained upon imposing a cylindrical constraint. ... [In] 1938 ... Einstein and ... Bergmann
...[said]... two fairly simple and natural attempts to connect gravitation and electricity by a unitary field theory have
been made, one by Weyl [ gauge theory ], the other by Kaluza [ higher dimensions ]....".

In his paper Extra gauge field structure uncovered in the Kaluza-Klein framework, Class. Quantum Grav. 3
(1986) L99-L105, N. A. Batakis says: "... In a standard Kaluza-Klein framework, M4 x CP2 allows the classical
unified description of an SU(3) gauge field with gravity. However, the possibility of an additional SU(2) x U(l) gauge
field structure is uncovered. ... As a result, M4 x CP2 could conceivably accommodate the classical limit of a fully
unified theory for the fundamental interactions and matter fields. ...".

 

Tony Smith's Home Page
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Click Here for pdf File.

IFA and Global Dynamics of Cellular Automata
88 Equivalence Classes -------- 256 Elementary Rules

Images and quoted text are from The Global Dynamics of Cellular Automata by Andrew Wuensche and Mike Lesser
(Addison-Wesley 1992 and a scanned version in pdf format downloaded from the web) (unless othewise specified).
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88 Equivalence Classes

Rule-Space Matrix, 256 Rules
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Wolfram CA Rule Classes
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Parameters for 48 n=3 Clusters
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 In his 1996-97 D.Phil. Thesis at the University of Sussex, Andrew Wuensche said:

"... Glider Dynamics ... corresponds to Wolfram's class 4 behaviour ... , to notions of emergent computation on the edge
of chaos, and to a phase transition between order and chaos ... Gliders are analagous to autocatalytic sets of polymers

in the sense of Kauffmann ... members of such sets have a survival advantage in occupying space, anad the set acquires
its own identity as an observed object at a higher level. Gliders are also discrete examples of Prigogine's far-from-
equilibrium dissipative structures ... in CA the process of formation, persistence and interaction of gliders and other
dissipative structures can be traced at the lowest level of the system's basic components and their local interactions

which are completely defined. This ability to see two levels of behaviour simultaneously, the underlying and emergent,
may lead to insights into the mechanics of self-organization. ... Among the 256 binary 3-neighbor rules, the

"elementary rules" ... , an exhaustive search reveals two sets of glider rules, rule 54 and 110, and their equivalents. ...

Appendix 2.4 [re rule 193] ...
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...[The]... spectrum of CA behaviour ... rang[es] progressively through ordered, complex and chaotic dynamics,
corresponding to Wolfram's ... classes

(1 and 2) [ordered] - (4) [complex, including 54 and 193] - (3) [chaotic]

...".

Ron Eglash (in his book "African Fractals" (Rutgers 1999) and on his web site at www.csdt.rpi.edu) says: "...



IFA GDCA

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/IFAGDCA.html[4/16/18, 1:28:55 AM]

... the owari marching-group system can be used as a one-diemnsional cellular automaton ...

... transients of many different lengths can be produced. ... the constant pattern is called a "point attractor", and the
transients would be said to lie in the "basin of attraction".

The marching group rule can also produce periodic behavior (a "limit cycle" or "periodic attractor" ...). Here is a
period-3 system using only four conters:

211 -> 22 -> 31 -> 211

... The numbers which lead to marching groups - 1 , 3 , 6 , 10 , 15 ... - ...[are]... the triangular numbers ...

[ the triangular numbers correspond to the dimension of the grade-2 bivectors in Clifford Algebras -

- for the case of the 2^8 = 256 Elementary CA Rules, there are 28 grade-2 CA Rules ]

... One-dimensional versions can ... be used as a kind of parallel computer. Consider, for example, a rule that in each
iteration the number of counters in a cup is replaced by the sum of itself and its left neighbor. Starting with one:

0100000 -> 0110000 -> 0121000 -> 0133100 -> 0146410

This fourth iteration gives the us the binomial coefficients for expansion of (a+b)^4 ,

which equals to a^4 + 4 a^3 b + 6 a^2 b^2 + 4 a b^3 + b^4 .

[ Such a rule reproduces at each step succeeding rows of the Yang Hui triangle. ]
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... If we think of the two-strokes as zero and single stroke as one, the Bamana divination system is almost identical to
the process of pseudorandom number generation used by digital circuits called "shift registers". Here the circuit takes

mod 2 of the last two bits in the register and places the result in the first position. The other bits are shifted to the right,
with the last discarded. ...

1111
0111
0011
0001
1000
0100
0010
1001
1100
0110
1011
0101
1010
1101
1110

... This four-bit register will only produce 15 binary words before the cycle starts over, but the period of the cycle
increases with more bits ... For the entire 16 bits ... that begin the Bamana divination, 65,535 binary words can be

produced before repeating the cycle. ...

Skinner ... "Terrestrial Astrology: Divination by Geomancy". London: Routledge and Kegan Paul, 1980 ... provides a
well-documented history of the diffusion evidence ... for ... Arabic, European, West African, and East African ...

"geomancy" ...divination technique. ...

[ Such diffusion seems also to have extended

from Africa to India, China, and Japan. ]

... The implications of this trajectory - from sub-Saharan Africa to North Africa to Europe - are quite significant for
the history of mathematics.

... a historical path for base-2 calculation ... begins with African divination, runs through the geomancy of European
alchemists, and is finally transformed into binary calculation, where it is now applied in every digital circuit ...

... Following the introduction of geomancy to Europe by Hugo of Santalla in twelfth-century Spain ... European
geomancers ... Ramon Lull ... and others ... persistently replaced the deterministic aspects of the system with chance.
By mounting the 16 figures on a wheel and spinning it, they maintained their society's exclusion of any connections

between determinism and unpredictability. The Africans, on the other hand, seem to have emphasized such
connections ...[with]]... a "trickster" god, one who is both deterministic and unpredictable. ...

The fractal settlement patterns
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of Africa stand in sharp contrast to the Cartesian grids of Euro-American settlements. ... Euro-American cultures are
organized by ... "top-down" organization. Precolonial African cultures included ... societies that are organized "bottom-

up" rather than "top-down". ... African architecture tends to be fractal because that is a prominent design theme in
African culture ... most of the indigenous African societies were neither utterly anarchic, nor frozen in static order;

rather they utilized an adaptive flexibility ... African traditions of decentralized decision making could ... be combined
with new information technologies, creating new forms that combine democratic rule with collective informaiton

sharing ... what is needed is not ... "small is beautiful", but rather a self-organized approach to changes in the relations
between scale and the socioenvironmental systems - not just appropriate technology, but appropriate scaling. ...
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we are trapped between the periodic stasis of the preservationists' limit cycle,

and the white noise of the profiteering positive feedback loop.

... both are lacking in flexible interactions with memory;

the ... preservationists' ... limit cycle being too tied to it, and the ... profiteering ... white noise being too free from it.
...".

During the decade since Ron Eglash published his book in 1999, the USA/UK global financial
system is collapsing due to grossly excessive profiteering.

Perhaps "African traditions of decentralized decision making" could produce a successor
global finanancial system that will better serve the needs of human civilization.

 

 

Atlas of Basin of Attraction Fields

for 88 n=3 Equivalence Classes
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256 Elementary Rule Patterns

with Graded Structure

1 8 28 56 70 56 28 8 1

( images from "A New Kind of Science" by Stephen Wolfram (Wolfram 2002) )
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Tony Smith's Home Page

 

Early Human Civilization:
REGIONS:  
 
AFRICA; SUMER; CHINA; MESOAMERICA; INDUS-GANGES.  
 
COMPARISONS and CALENDARS
 

Modern Cro-Magnon humans were around about 35,000 years ago, 
and 

here are some notes about them during the Ice Age: 
 

AT THE END OF THE ICE AGE 11,600 years ago, 
the Younger Dryas cold snap temperatures 

were 14 degrees C below present-day levels, 
after which the Vela X supernova was seen on Earth 

and the Taurid/Encke comet fragmented, and 
a very sudden (50 years or so) warming event 

ended the Ice Age and marked the start of the HOLOCENE AGE 
of warm climate and glacial retreat.  

If 11,600 years ago marked the beginning of the Rule of Mortal Humans on Earth according to Manetho (Egyptian
historian ca. 343 BC), then

his immediately preceding period of 11,025 years of Rule by Demigods and Spirits of the Dead (followers of Horus)
would have begun about 22,625 years ago, or about the time of the beginning of the last Glacial Maximum, and

his first period, preceding that, of 13,900 years of Rule of Gods on Earth would have begun about 36,525 years ago, or
about the time of the Geminga shock wave, the Late Wisconsin Glaciation, and the appearance of Cro-Magnons.

The total period of the Mantho's Ice Age Civilization prior to the Rule of Mortal Humans is therefore about 36,525 -
11,600 = 24,925 years, which is approximately the Earth precession period of 26,000 years and the travel time of a

light beam from the center of our Galaxy to our Sun, about 25,000 light years distance. It may have been the time of
construction of the Giza Complex of the Sphinx and the Pyramids, including the Great Golden Pyramid. The Ice Age

Civilization may have been more spiritual and less crudely technological than the present Rule of Mortal Humans.

This unconventional interpretation of Manetho's chronology is not inconsistent with his list of 30 Egyptian dynasties
from about 2920 BC to about 343 BC, but it does extend his chronology from being a history of the past to a History

of the Past and Future, in which we are now living near the end of the Rule of Mortal Humans.

After the end of the Ice Age about 11,600 years ago, 
the glaciers melted and sea level rose about 35 meters 

to its present level, a process that took about 4,000 years.  
 

In the very early stages of the process, about 11,600 years ago, 
the northern Sunda Shelf near China, Korea, and Japan 
began to flood, forcing the Jomon people to move to 
the high ground of what is now the Japanese Islands, 

and disrupting the Jomon/Sunda Shelf part of Ice Age Civilization. 
 

In Africa, Arabia, and India, things were more gradual 
and displacements less severe. 

The African part of Ice Age Civilization had large lakes 
for another 1,000 years or so 

following the 4,000 year melting process, 
so that the Abyssinian/African Nile Lake area 

of the Ice Age Civilization was its most highly organized remnant, 
and the probable source of ways to cope with the changed 

circumstances of the post-Ice Age world, 
including agriculture, mining,written communication, 
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and organized armies, thus forming a Global Early Civilization 
with a Global Early Language.  

In my opinion, about 11,000 to 6,000 years ago was the latest reasonable time for construction of the Giza Sphinx and
Pyramids. After about 6,000 years ago, the level of technology of the Great Pyramid at Giza could not be maintained

by the economic and social structure of the indigenous population.

This period, 11,600 years ago to about 6,000 years ago, may have been the period about which Diodorus of Sicily said:
"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the Ethiopians, Osiris

having been the leader of the colony ... Osiris ... gathered together a great army, with the intention of visiting all the
inhabited earth and teaching the race of men how to cultivate ... for he supposed that if he made men give up their
savagery and adopt a gentle manner of life he would receive immortal honors. ...", and that Osiris then went from

Egypt and Ethiopia to Arabia, Greece, and India.

After the end of the Ice Age Civilization, 
human civilizations were located

in the major river valleys of Earth.  
 

As the Ice Age glaciers melted, 
lakes filled up and the climate got wetter. 

 
From about 11,600 years ago to about 6,000 years ago, 
the early human river valleys had stable rainfall 
that supported productive agriculture 
and 
they extended their river water-based transportations systems 
to sea travel, forming a Global Early Civilization 
during the period 11,600 to 6,000 years ago.  
 
The Global Early Civilization probably had a common world-wide language, 
corresponding to English as the global language of today.  
Like English, such a Global Early Language 
may not have been everybody's first language, 
but it probably was at least everybody's second language.  

The Global Early Religion of the Global Early Civilization was probably similar to IFA, the indigenous religion of
Africa, the place of origin of Humanity. Most likely, ALL Human Religions evolved from IFA, sometimes introducing

special characteristics based on Local/Regional cultures after the breakup of the Global Early Civilization.

IFA, whose divination system seems to be based on the same 256-dimensional Clifford Algebra Cl(1,7) as the D4-D5-
E6-E7-E8 VoDou Physics Model, is probably not only the source of all Human Religions, but also divination systems

such as I Ching (64-dimensional), Tarot (78-dimenisonal), etc., and the abstract structures of the Natural Physical
World such as Elementary Particle Physics, Quantum Consciousness, Cosmology, etc.

 
After the climate dried out about 6,000 years ago, 
 

http://www.ncdc.noaa.gov/ogp/papers/winkler.html
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the Global Early Civilization broke up 
to be replaced by several isolated civilizations 
located in the relatively small remnants of the 
River Valleys that had adequate water.  
 
As the Global Early Civilization broke up 6,000 years ago, 
Edo Nyland has pointed out that 
the Global Early Language broke up 
into regional languages.  
Egyptian hieroglyphics seem to have been a fully developed 
system of writing at least 5,000 years ago.  
Perhaps Egyptian and Mayan hieroglyphics are regional forms 
of a Global Early Language picture-writing, 
and Chinese characters are a simplified abstract version 
of the same Global Early Language picture-writing. 
Perhaps such languages as cuneiform Sumerian and 
the Sarasvati-Sindhu language of India 
are less sophisticated writings used in trade and commerce. 

The monotheistic Israelites left Egypt, 
and Moses received the Torah. The Torah was revealed 
to Moses over 3,000 years ago in a complete form, 
much as Egyptian hieroglyphics had appeared 
in a complete form over 5,000 years ago, 
suggesting that they may have already then 
been in existence for some time.  

The earliest alphabetical writing found so far is
from the Egyptian (Abydos-Luxor-Thebes region) of 1800-1900 BC. 

According to an article by John Noble Wilford in the 14 November 1999 New York Times: "...
Egyptologists have found limestone inscriptions that they say are the earliest known examples of
alphabetic writing. ... Carved in the cliffs of soft stone, the writing, in a Semitic script with Egyptian
influences, has been dated to somewhere between 1900 and 1800 B.C., two or three centuries earlier than
previously recognized uses of a nascent alphabet. The first experiments with alphabet thus appeared to be
the work of ... people living deep in Egypt, not in ... the Syria-Palestine region, as had been thought. ...
The previously oldest evidence for an alphabet, dated about 1600 B.C., was found near or in Semitic-
speaking territory, in the Sinai Peninsula and farther north in the Syria-Palestine region occupied by the
ancient Canaanites. These examples, known as Proto-Sinaitic and Proto-Canaanite alphabetic inscriptions,
were the basis for scholars' assuming that Semites developed the alphabet ... From other, nonalphabetic
writing at the site,

http://www.ncdc.noaa.gov/ogp/papers/winkler.html
http://www.islandnet.com/~edonon/
http://www.ucl.ac.uk/~ucgadkw/indology.html
http://www.nytimes.com/
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the Egyptologists determined that the inscriptions were made during Egypt's Middle Kingdom in the first
two centuries of the second millennium B.C. ...If the early date for the inscriptions is correct, this puts the
origins of alphabetic writing well before the probable time of the biblical story of Joseph being delivered
by his brothers into Egyptian bondage, the scholars said. ... The other earliest primitive writing, the
cuneiform developed by Sumerians in the Tigris and Euphrates Valley of present-day Iraq, remained
entirely pictographic until about 1400 B.C. The Sumerians are generally credited with the first invention of
writing, around 3200 B.C., but some recent findings at Abydos in Egypt suggest a possibly earlier origin
there.The issue is still controversial. ...".

The 22 letters of the Hebrew alphabet of the Torah may have 
been derived from that alphabet. 

 

According to an article by Nicholas Wade in the 1 February 2000 New York Times:

"... In the beginning, there was one people, perhaps no more than 2,000 strong, who had acquired an
amazing gift, the faculty for complex language. ... from their cradle in the northeast of Africa, they spread
far and wide ... sailed to Asia, where some of their descendants turned westward, ousting the Neanderthal
people of Europe and others east toward Siberia and the Americas. These epic explorations began some
50,000 years ago and ... adapted to the world's many climates in which they now lived, they no longer
recognized one another as the children of one family. ... they had long forgotten the ancient mother tongue
...

... So might read one possible account of human origins as implied by the new evidence from population
genetics and archaeology. ...

... Dr. Joseph H. Greenberg of Stanford University ... has classified most of the world's languages into just
a handful of major groups. ... he has identified words and concepts that seem common to them all and
could be echoes of a mother tongue. ...  

... "We have found a lot of significant correspondences between what he says and what we
see genetically," said Dr. Luca Cavalli-Sforza, a leading population geneticist at Stanford. In
his view, the majority of linguists are not interested in the evolution of language. They "have
attacked Greenberg cruelly, and I think frankly there is some jealousy behind it because he
has been so successful," Dr. Cavalli-Sforza said. ...

... In a 1955 article, he [Dr. Greenberg] described ... Afro-Asiatic, which includes the Semitic languages of
Arabic and Hebrew, as well as ancient Egyptian, and is spread across Northern Africa; Nilo-Saharan, a
group of languages spoken in Central Africa and the Sudan; Khoisan, which includes the click languages
of the south; and Niger-Kordofanian, a superfamily that includes everything in between, including the

http://www.nytimes.com/
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pervasive Bantu languages. After a decade of controversy, Dr. Greenberg's African classification became
widely accepted. ...

... Amerind is the vast superfamily to which, in his view, most native languages of North and South
America belong. The other two clusters are Na-Dene, a group of languages spoken mostly in Alaska and
northeast Canada, and Eskimo-Aleut, spoken across northern Alaska and Canada. ...

... In the course of classifying the languages of the Americas, Dr. Greenberg realized that their major
families were related to languages on the Eurasian continent, as would be expected if the Americas had
been inhabited by people migrating through Siberia. Na-Dene, for example, is related to an isolated
Siberian language known as Ket. ...

... Dr. Greenberg has now classified most of the languages of Europe and Asia into the superfamily he
calls Eurasiatic. Its seven living components are Indo-European (examples are English, Russian, Greek,
Iranian, Hindu); Uralic (Hungarian, Finnish); Altaic (Turkish, Mongolian); the Korean-Japanese-Ainu
group; Eskimo-Aleut; and two Siberian families known as Gilyak and Chukotian. ...

... [Stanford colleague and associate Dr. Merritt Ruhlen] believes that if the Eurasiatic grouping is
accepted, the world's 5,000 languages can be seen to fall into just 12 superfamilies. How these in turn
might be related to a single mother tongue remains to be seen. But several years ago, Dr. Greenberg
identified a possible global etymology derived from the universal human habit of holding up a single
finger to denote one. In the Nilo-Saharan languages the word tok, tek or dik means one. The stem tik
means finger in Amerind, one in Sino-Tibetan, 'index finger' in Eskimo and 'middle finger' in Aleut. And
an Indo-European stem deik, meaning to point, is the origin of daktulos, digitus, and doigt -- Greek, Latin
and French for finger -- as well as the English word digital. ... ".

In areas that were isolated from the dynamic regional centers, 
the old Global Early Language was not changed much: 
Ainu-Jomon in Japan; 
Ge'ez in Abyssinia; 
Basque in the Pyrenees between Spain and France; 
Ogam script in Scotland, Ireland, and North America; and 
Olmec in Central America.  
 
To see how the Global Early Civilization 
formed and broke up, look at each major river valley: 
 

 
AFRICA
SUMER
CHINA
MESOAMERICA
INDUS-GANGES 
 
Comparisons and Calendars
 

 
AFRICA:
 
The African Nile River Valley region    
became a desert, except for the lower Nile area in Egypt.  
The Sphinx and Pyramids of Giza 
are outstanding examples of the Ice Age Civilization 
or the period from about 11,600 to 6,000 years ago, 
but none of its written records have been found there. 
The written records of the later lower Nile Egyptians 
only go back about 5,000 years. 
However, since hieroglyphics and Egyptian mathematics 
appeared highly developed about 5,000 years ago, 
it is likely that they came from an earlier civilization.  
 
There are two other written histories of African Nile people: 
the Old Testament, Jewish history of the past 5,800 years or so; 

http://anes235-1.ff.cuni.cz/
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and the Abyssinian Kbre Nege'st.  
 
A major problem is that the heartland 
of the African Nile River Valley region is desert, 
and many of its sites are probably buried under desert sand.  
 
We can, however, try to learn something from the legends of the area, 
such as the legends of Isis, Osiris and Horus, and of Thoth, 
who was called Hermes Trismegistus by the Greeks, 
who taught mathematics and music, 
who encoded the 78-leaf Book of Thoth as Tarot cards 
(which are represented by the design of the Temple of Luxor), 
and 
who said: 
"... the true knowledge of music 
is nothing other than this:  
to know the ordering of all separate things 
and 
how the Divine Reason has distributed them; 
for this ordering of all separate things into one, 
achieved by skilful reason, 
makes the sweetest and truest harmony with the Divine Song." 
 

 
SUMER:
 
Here too, written history does not go back much 
further than 5,000 years ago, but we can look to legends:  
 
The Sumerian myth of Enki, 
who was also know by the Akkadian name Ea and the Greek name Oannes, 
may be related to the time of the Vela X supernova 
that was seen to explode around 9,000 BC, or 11,000 years ago. 
 
Murals and paintings at Tell Ghassul may have represented Vela X 
by an eight-pointed 'star' within a larger eight-pointed 'star,' 
culminating in a burst of eight rays.   
 
As Richard Shand has noted, Ea 
was called the Fish of Heaven; 
was half man, half fish and taught mankind writing and math; and 
was said to have drained marshes by the Persian Gulf,  
to have replaced them with fertile agricultural land,  
to have supervised the construction of dams and dikes, and 
to have loved sailing and built ships in which to navigate the seas. 
 
I think that the Sumerian legend is consistent with 
the people of the African Sphinx-Giza region 
being the largest and oldest region of Early Human Civilization 
and 
bringing civilization to the other regions by world-wide sea travel.  
 

 
 
CHINA: 
 

In China also, written history does not go back much further than about 4,700 years.

However, according to an article by Andrew Lawler in Science, 300 (2 May 2003) page 723: "... a team of Chinese
and U.S. researchers now proposes that writing in China went through a long, slow evolution that stretches back ...
8000 years ...".

 
However, on the Huang Loess Plateau, the cradle of Chinese civilization, 
is the settlement site of Banpo, near Xian, of 9,000 to 6,000 years ago. 
It shows a matriarchal society with a communal way of life, 
each individual grave of a female person being accompanied 
by three pieces of pottery utensils, 
without distinction to her status before death.  
 
I think that this shows that the Early Human Civilization 
had a good society in which people shared 
the benefits of their productivity.  

http://anes235-1.ff.cuni.cz/projects/semitic/ethiopian/books/kn/kn_intro.htm
http://home.fireplug.net/~rshand/streams/vela/ea.html
http://home.fireplug.net/~rshand/streams/vela/ea.html
http://home.fireplug.net/~rshand/streams/vela/vela.html
http://home.fireplug.net/~rshand/streams/vela/ea.html
http://www.cis.umassd.edu/~gleung/


Old Civilization

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/oldciv.html[4/16/18, 1:29:07 AM]

 
With only limited archaeological data, 
and no written history prior to 4,700 years ago, 
we must again look to legends:  
 

 

 
The supernova Vela X may have been represented by a Flaming Pearl, 
which in turn may have represented a Rock Crystal Burning Lens.  
 
As the I Ching, based on 64 pairs of 8 Trigrams, 
is less comprehensive than the FA of the Fon people, 
based on 256 pairs of 16 Tetragrams, 
the I Ching may have been brought to China during 
the Ice Age Civilization or the Global Early Civilization 
by sea-faring ships from the African Sphinx-Giza region. 
 
Childress, in Lost Cities of China... (Adventures Unlimited 1991), 
decribes a Great Pyramid in China near Xian, 
and also describes a legendary foundation 
of Taoism by people from Shen Zhou, or Spirit Ships. 
 
A number of Chinese Pyramids exist, 
which may be at least 4,500 years old, and perhaps much older. 
 
Spread of civilization by sea travel 
is part of Chinese history and legend, 
ranging from founding of Japan 
to contact with MesoAmerica.  
 
Near Japan, there are block structures under the sea 
that may be at least 12,000 years old.
 
 

 
MESOAMERICA: Olmec and Inca
 
By far the oldest possibly accurate historical reference on Earth 
prior to our present century is found in two Stelae at Quirigua: 
 

Stela D   Stela F

http://www.lauralee.com/chi_pyr.htm
http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
http://www.lauralee.com/japan.htm
http://www.netaxs.com/~bampolsk/maya.html
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According to Morley, Brainerd, and Sharer, on page 559 
of The Ancient Maya, 4th ed, Stanford (1983), 
Stela D describes a date of 400,000,000 years ago, 
which was about 2 Galactic Years ago 
(since the Sun orbits the Milky Way Galaxy with a period 
of about 200 million years) and 
which is about when North America and Europe began to 
collide with Gondwanaland (including Africa) 
to form Pangaea (and the Appalachian Mountains),
while 
Stela F describes a date of 90,000,000 years ago, 
which is about when the breakup of Pangaea had advanced 
to the point at which the North Atlantic Ocean was formed.  
 
Much more recently, 
during the last Ice Age, Mesoamerica was a good place to live. 
The earliest known civilization in Mesoamerica was the Olmec. 

According to a Clyde A. Winters web page:

"... The first civilization of Mexico is called Olmec. ... The Olmec people came from Africa. The ancestors
of the founders of Mexico's first civilization were Malinke-Bambara speakers. The Olmec people called
themselves Xi (pronounced Shi). ...[ Clyde A. Winters says, on another web page: "... The first dynasty of China was Xia
(She-ya). The Xia civilization of ancient China. lasted from 2205 to 1766 B.C. ...". ]... The Olmec civilization is
chracterized by large stone heads ...

... In 1979 the Olmec writing was deciphered by Clyde A. Winters ... To understand Olmec religion we
must look to the pre-Islamic religion of the Malinke-Bambara (Mande speaking people). ... The Proto-
Manding worshipped Amon or Amma. ...".

According to a May 1997 Sinorama web article:

"... the Olmec has been described as a "mother culture" which gave birth to the other ancient
Mesoamerican civilizations including the Maya and the Aztec. ... Last year [1996], in a book entitled
Origin of the Olmec Civilization, Professor Mike Xu, a Chinese who teaches in the foreign languages
department at the University of Central Oklahoma, proposed a hypothesis which aroused a storm of
controversy in archeological circles. In Xu's view, the first complex culture in Mesoamerica may have
come into existence with the help of a group of Chinese who fled across the seas as refugees at the end of
the Shang dynasty. The Olmec civilization arose around 1200 BC, which coincides with the time when
King Wu of Zhou attacked and defeated King Zhou, the last Shang ruler, bringing his dynasty to a close.
... he has found some 150 glyphs on photographs of and real specimens of Olmec pottery, jade artifacts
and sculptures. As well as himself leafing through dictionaries of ancient Chinese, he has also taken his
drawings of these markings to be examined by mainland Chinese experts in ancient writing, and most
have agreed that they closely resemble the characters used in Chinese oracle bone writings and bronze
inscriptions. ... As well as looking for links between writing systems of the Olmec and the Shang, Xu also
looked for similarities in such areas as religion, agriculture, astronomy and calendar systems. In his view,
both peoples venerated their ancestors, practiced human sacrifice and worshipped the sun and rain spirits.
Furthermore, the Olmec worshipped the cougar, the eagle and the snake, while the Chinese regarded the
tiger as a symbol of strength, the people of the Shang used birds as clan totems, and wasn't the dragon,
which Chinese people venerate, also derived from the snake? In terms of astronomy, the settlements
excavated at La Venta are arranged facing eight degrees west of north, while Shang sites face five degrees
east of north. What is remarkable about that? In one of his articles Mike Xu writes that the "eight degrees"

http://homepages.luc.edu/~cwinter/priest2.htm
http://homepages.luc.edu/~cwinter/xia.htm
http://homepages.luc.edu/~cwinter/olwrit.htm
http://www.taiwaninfo.org/info/sinorama/en/8605/605006e1.html
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and "five degrees" are actually with reference to the magnetic north indicated by compasses, and not the
true north pole. Thus both actually face true north. He believes that for both peoples to have known how to
determine true north as long ago as 1200 BC is no coincidence. ...".

According to a web page by John Major Jenkins:

"... The Olmec are considered to be the Mesoamerican Mother Culture. Their civilization was centered in
the Gulf Coast heartland, but the Olmec style stretches from Guerrero State in Central Mexico southward
into Central America. Gulf Coast area Olmec centers like San Lorenzo and La Venta flowered between
1500 BC and 900 BC. The Latter day Olmec town of Tres Zapotes produced one of the earliest Long
Count dates (32 BC). ... The Olmecs were rooted in shamanism. They apparently utilized traditional
vision-producing tools, such as DMT extracted from the Bufo marinus toad (Furst 1981) and tobacco.
They also had a sophisticated interest in astronomy (Hatch 1971) which I believe ultimately led to the
discovery and calibration of precession. ... many Olmec concepts are antecedant to the ones found at
Izapa. In other words, Olmec prototypes are genetically related to later Mesoamerican ideas, including
very important astronomical and mythological concepts. For example, the concept of the pyramid as a
sacred Creation Mountain. ... the major Olmec deities and motifs include:

The Olmec Dragon
The Olmec Supernatural
The Three Cosmic Realms: Terrestrial, Sky, and Underworld
The World Tree, Cosmic Mountain, and Maize.

... the Olmec cleft-head symbolizes the dark-rift in the Milky Way. ... the crossband symbol represents, on
a very deep level of Mesoamerican thought, the crossroads formed by the Milky Way and the ecliptic. Of
course, the Mayan Sacred Tree or Cross is now understood to represent this astronomical crossroads ...
since 1200 BC, the efforts of Olmec and Izapan skywatchers were trained upon that moment when
precession was accurately calibrated and the Long Count was set in place. The placement of the Long
Count calendar was determined by fixing the end of the 13th baktun on December 21st, 2012 AD. As
such, Mayan time stretches backwards from the astronomically compelling "Zero Point" of the end-date
alignment. We might even say that the Mayan calendar comes from the future. ...".

The Olmec were succeeded by the Maya. 
Maya Mathematicians developed a system of mathematics 
using the symbol ___ for 5 and  .  for 1, 
with a stack of four ___ representing 20, and an eye as a zero symbol, 
so that they could calculate efficiently in base 20.  
 
The mathematical system was good enough 
to be used effectively by Maya Astronomers. 
 
The Maya Astronomers used that mathematical system 
to devise a year of 18x20 = 360 days even though 
they knew that Earth's solar year is about 365 days.  
From that, they formed a 20-year K'atun and other time periods.  
 
Venus was important to the Maya.  
Venus, Earth, and the Sun form a system that is linked 
similarly to the way the Moon, Earth, and the Sun 
are linked so that total and annular solar eclipses occur. 
The  rotational period of Venus is about 243 Earth days. 
The orbital period of Venus is about 225 Earth days. 
Venus always turns the same face to Earth 
when Venus is lined up between the Earth and the Sun, 
something that happens about every 584 Earth days, or 8/5 Earth years.  
The Solar day on Venus is about 117 Earth days, 
and, since 225 is less than 243, the Sun rises in the West on Venus.  
 
The 8/5 ratio is represented at Chichen Itza on a Venus Platform 
in the plaza north of the Pyramid of Kukulcan. 
The Pyramid of Kukulcan represents the 365 days of the year 
by 91 steps on each of its 4 sides, 
plus the one platform at the top. 
(See two books by E. C. Krupp: 
Skywatchers, Shamans and Kings (Wiley 1997) and  
Echoes of the Ancient Skies (Oxford 1983).) 

http://edj.net/mc2012/waters.htm
http://www.astro.uva.nl/michielb/maya/math.html
http://www.astro.uva.nl/michielb/maya/astro.html
http://www.astro.uva.nl/michielb/maya/astro.html
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On Venus, 2 solar days are 234 Earth days are 2 solar days. 
 
In the Earth's sky, Comet Hyakutake appeared to be near Venus, 
an "evening star", during the month prior to perihelion on 1 May 1996. 
 
The ACOUSTICS of MESOAMERICAN and ANDEAN STRUCTURES are quite interesting: 
 
The Castillo at Chavin De Huantar in Peru was a ceremonial center 
with drains where water could be pushed through and 
the roar of the water could be heard through vents and 
chambers within the center itself. 
When this was done, the center literally roared.
 
Ancient Peruvian Whistling pottery vessels made a sound 
when you poured water from them. 
They were tuned fairly precisely, if you blew into them. 
Two vessels blown simultaneously produced difference tones.
 
Chichen Itza has a series of cones that produce musical tones 
when tapped with a wooden mallet. 
 
At Tulum on the Yucatan coast there was a temple 
which gave a clear and long-range whistle or howl 
when the wind velocity and direction were correct. 
 
At the Mayan Pyramid I at Tikal 

a person standing on the top step speaking in a normal voice 
can be heard by those at ground level for some distance. 
 
At the 3 pyramids of the Group of the Cross at Palenque 

a three-way conversation can be held at the tops of the three pyramids. 
 
The Tikal and Group of the Cross pyramids all have flat tops 
on which are placed temples with roof combs, as shown in 
this cross section of the Pyramid of the Cross:  

Note the similarity between the construction of the roof combs 
and the Grand Gallery of the Great Golden Pyramid of Giza.  

http://www.m-m.org/jz/sphinxw.html
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Since the Great Golden Pyramid also has a flat top, 
a similar temple with roof comb could have been there originally.  
 
Under many Maya Temple Pyramids are Caves, both natural and artificial, 
where Maya Shaman mathematicians, astronomers and healers 
"...communicated with gods and ancestors ... gazed into crystals -
a gift of the Earth found in caves -
to peer into the future or to diagnose sickness ...[and also] ...
to draw illnesses and curses out of those struck ill....". 

Stalactitic Ore was formed in Caves near
Hurricane Hollow and Pine Mountain,
along the Etowah River upstream from the Etowah Mounds. 
 
In China, 
Daoist Immortal creatures of light use mirrors in mountain Caves  
to show wise humans their secrets. 
 
Under the Great Golden Pyramid of Giza are Cave chambers.  
 
Another connection between Ancient Egypt and Mesoamerica may be 
the use, in art and architecture, of 19-line grids, 
just as a Chinese Wei-Qi board is a grid of 19 lines.  
 
 
A MAYAN QUANTUM NANOMACHINE is described 
in New Scientist (20 July 96, p. 17):   
"... Nanoparticles 
[mostly iron, some manganese, chromium, titanium] 
scatter light in a nonlinear, quantum fashion.   
In Maya blue paint, the atoms in the metallic particles 
vibrate near the wavelength of the re-emitted light.  
This resonance amplifies the light, helping give the 
paint its brilliance. 
...
When boiled with indigo .. the clay [palygorskite] 
turned to Maya blue.  The microstructure [nanoparticles 
inside cage-like structures of the clay] exactly 
matched the ancient paint. ..." 

 

(See also Science 273 (12 July 1996) 223.)
If the Maya blue pigment is basically a scattering phenomenon, 
then the Mayans used Quantum Nanotechnology to recreate 
the blue of the sky from the clay of the earth. 

According to a 23 June 2003 article by Steve Connor in the Independent:

http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://news.independent.co.uk/world/science_medical/story.jsp?story=418049
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"... the Inca ... dominions at their height covered almost all of the Andean region, from Colombia to Chile,
until they were defeated in the Spanish conquest of 1532. ... Gary Urton, professor of anthropology at
Harvard University, has re-analysed the complicated knotted strings of the Inca - decorative objects called
khipu - and found they contain a seven-bit binary code capable of conveying more than 1,500 separate
units of information. ... there are, theoretically, seven points in the making of a khipu where the maker
could make a simple choice between two possibilities, a seven-bit binary code. For instance, he or she
could choose between weaving a string made of cotton or of wool, or they could weave in a "spin" or
"ply" direction, or hang the pendant from the front of the primary string or from the back. In a strict
seven-bit code this would give 128 permutations (two to the power of seven) but Professor Urton said
because there were 24 possible colours that could be used in khipu construction, the actual permutations
are 1,536 (or two to the power of six, multiplied by 24). This could mean the code used by the makers
allowed them to convey some 1,536 separate units of information, comparable to the estimated 1,000 to
1,500 Sumerian cuneiform signs, and double the number of signs in the hieroglyphs of the ancient
Egyptians and the Maya of Central America. If Professor Urton is right, it means the Inca not only
invented a form of binary code more than 500 years before the invention of the computer, but they used it
as part of the only three-dimensional written language. ...".

According to Johnny Z's Place - Khipu on the Web and in Print:

"... Robert and Maria Ascher made all the big breakthroughs in khipu study before Urton came along, and
they're still pluggin' away. They are the ultimate authority regarding math of the khipu, a subject I lectured
on once or twice. They conveniently list all their writings that deal with quipu ...

Well, now, this is just ridiculously amazing: they have descriptions of 206 quipus online! Every cord is
described! What a great contribution to the study of khipus -- they have put their whole Databook out
there for the world to analyze. Too bad this is all at Cornell ...

... The Spaniards who came with Pizzaro and afterward destroyed many khipus, but some have survived to
the present, mainly in dry, sealed burial caves. Unfortunately, we do not have a full understanding of how
khipus were used. Many were essentially mathematical, recording accounting concerns such as tax
information, cencus information, et cetera. This has been my primary area of exploration, as the implied
numerical system is decimal (base 10) and there are suggestions of large prime numbers and use of ratios,
two key elements of advanced arithmetic. The Inca had no written language, so the ability to interpret the
non-mathematical khipus that survive would be invaluable in itself and for understanding of the Incan
civilization. ... One quick note about spelling: traditional spellings are 'Inca' and 'quipu' -- modern spellings favor the 'k',  as in 'Inka' and 'khipu'. I [Johnny Z]

have switched over in the case of 'khipu', but the Incan Empire is too strongly ensconsed in common usage to succumb to the modification. ... Professor
Gary Urton, formerly of Colgate University (where I [Johnny Z] met him as a student) and currently at
Hahvahd University, was awared a MacArthur Fellowship in 2000 to continue his study of the khipu. He's
an Illinois grad so they did a big profile on him (part way down the page); Colgate's is even better. Three
of Prof. Gary Urton's books dealing with khipu are profiled at University of Texas Press: Signs of the Inka

http://www.angelfire.com/mo/zdawg/Khipu/Khipu.html
http://instruct1.cit.cornell.edu/research/quipu-ascher/refs.htm
http://instruct1.cit.cornell.edu/research/quipu-ascher/index.htm
http://instruct1.cit.cornell.edu/research/quipu-ascher/contents.htm
http://www.utexas.edu/utpress/books/urtsig.html
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Khipu ... The Social Life of Numbers ... Narrative Threads: Accounting and Recounting in Andean Khipu
... The Society for American Archaelogy summarizes the arguments advanced in Prof. Urton's June 2001
submission to their journal of Latin American Antiquity: "A Calendrical and Demographic Tomb Text
from Northern Peru". ... What is a khipu? If my [Johnny Z's] explanation didn't grab you, here's another
...".  

 

 

 
 
INDUS-GANGES: 
 
Here we find a record 
of the Early Human Civilization of 11,600 to 6,000 years ago: 
 
the Rig-Veda.
 
Although current written versions of the Rig-Veda are 
written in Sanskrit or later languages, the earlier 
versions were transmitted orally.  
Perhaps the first versions were in the Global Early Language, 
or its earliest variant in the Indian region, 
the Sarasvati-Sindhu language. 
As Feuerstein, Kak, and Frawley have noted in their book 
In Search of the Cradle of Civilization (Quest 1995), 
the Rig-Veda mentions star patterns of 9,000 to 8,000 years ago, 
so the Rig-Veda is of that age.  

According to a 22 May 2001 BBC article by Rajyasri Rao: "... Marine experts have discovered a clump of
archaeological structures deep beneath the sea off India's western coast.

... The group was routinely investigating the Gulf of Cambay to monitor pollution levels, using devices able to
penetrate at least 10 metres deep beneath the sea bed ... The Gulf of Cambay is one of the largest tidal areas in the
world - with a current of very high velocity ... they first noticed the huge structures while examining acoustic images
collected from under the sea bed ... the structures are said to resemble archeological sites belonging to the Harappan
civilisation ... a series of well-defined geometric formations were clearly seen, spread irregularly across a nine-
kilometre (five-mile) stretch, a little beneath the sea bed. Some of them closely resemble an acropolis - or great bath -
known to be characteristic of the Harappan civilisation. ...". According to a 19 January 2002 BBC article by Tom
Housden: "... Marine scientists say archaeological remains discovered 36 metres (120 feet) underwater in the Gulf of
Cambay off the western coast of India could be over 9,000 years old. The vast city - which is five miles long and two
miles wide - is believed to predate the oldest known remains in the subcontinent by more than 5,000 years. ... Using
sidescan sonar - which sends a beam of sound waves down to the bottom of the ocean they identified huge geometrical
structures at a depth of 120ft. Debris recovered from the site - including construction material, pottery, sections of
walls, beads, sculpture and human bones and teeth has been carbon dated and found to be nearly 9,500 years old. ...
The city is believed to be even older than the ancient Harappan civilisation, which dates back around 4,000 years.
Marine archaeologists have used a technique known as sub-bottom profiling to show that the buildings remains stand
on enormous foundations. ... It is believed that the area was submerged as ice caps melted at the end of the last ice age
9-10,000 years ago ...".

The book by Feuerstein, Kak, and Frawley is the main source 
for most of the rest of this section:  

http://www.utexas.edu/utpress/books/urtsig.html
http://www.utexas.edu/utpress/books/urtsoc.html
http://www.utexas.edu/utpress/books/quinar.html
http://www.saa.org/Publications/Latamant/LAQabstracts/Laq12-2/Urton.html
http://www.saa.org/Publications/Latamant/LAQabstracts/Laq12-2/Urton.html
http://wiscinfo.doit.wisc.edu/chaysimire/titulo2/khipus/what.htm
http://www.ucl.ac.uk/~ucgadkw/indology.html
http://news.bbc.co.uk/1/hi/world/south_asia/1345150.stm
http://news.bbc.co.uk/1/hi/world/south_asia/1768109.stm
http://news.bbc.co.uk/1/hi/world/south_asia/1768109.stm
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Perhaps about 6,000 years ago, the Sarasvati River dried up, and the Indus-Sarasvati region (with Indra as principal
god) declines. Then, the Ganges region (with Shiva and Ganesha as principal gods) became dominant. The ancient
course of the Sarasvati River is described on a web page with a satellite image of the Indus-Sarasvati area

a chart of the ancient river courses

and details of the courses near the Sarasvati River mouth.

http://sarasvati.simplenet.com/kach/rannofkutch1.html
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During a Maha Kumbh Mela, on 26 January 2001, a 7.9 magnitude Earthquake hit India at the mouth of the Sarasvati.

The Rig-Veda has about 250 hymns to Indra.  
Indra's Net is a net with a jewel at each intersection, 
each jewel reflecting all the other jewels of the net. 
Indra's Net is a symbol of the internet, 
and can symbolize other interconnected systems, 
even Many-Worlds of lattice spacetime.
 
As the being whose thunderbolts reveal the light of the sun 
and release waters to flow to the ocean, 
Indra could symbolize the Vela X supernova. 
 
The Rig-Veda has about 100 hymns to Soma, 
who has the nectar of immortality, also called soma.  
The soma nectar is used to stimulate visions.  
As it is produced by pressing and filtering the soma plant, 
so the Rig-Veda describes the yoga practice of 
purification of the mind by three filters, 
so that higher-level truth can be perceived.  
 
About one-fourth of the verses in the Rig-Veda 
are in the gayatri meter: 
3 sections of 8 syllables each; 
the first 4 syllables free and the last 4 in fixed cadence.
 
To me - with respect to physics - 
each of the 3 sections represents 
one of the three 8-dimensional representations of Spin(8), 
and the fixing of the last 4 syllables 
of the section representing 8-dimensional spacetime 
represents dimensional reduction to 4-dimensional spacetime.  
In that way, 
I see the music of the Rig-Veda reflecting fundamental physics.  
 
The gayatri meter is named from the mantra: 
 
tat savitur varenyam,          
bhargo devasya dhimahi, 
dhiyo yo nah pracodayat.
 
(English:  
Behold the beautiful splendor of Savitri - 
the Sun-God of the swastika - 
to inspire our visions.)
 
As to whether all these things originated in the Indus-Ganges 
region, or whether some were brought in by contact with 
other regions of the Early Human Civilization, I do not know. 
 
However, there are a some interesting similarities, such as:  

http://galaxy.cau.edu/tsmith/LI/swas.html
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Egyptians used both binary and decimal mathematics. 
The Indus-Ganges region used both 
a binary system of weights 
1, 2, 4, 8, 16, 32, ... units (unit = 0.85 gram), 
and 
a decimal system of length measure (unit = 0.264 inches), 
as well as 
a second system of length based on Egyptian cubits.  
 

 
If you look at the map of the Earth at the top of this page, 
you notice a couple of things:  
 
FIRST: 
There are at least 3 major river valleys WITHOUT 
high-level Early Human Civilization:  
the Congo; the Amazon; and the Mississippi-Missouri.  
What do they all have in common? 
They drain to the Atlantic Ocean, not the Pacific or Indian Oceans.  
The Early Human Civilization of 9,000 to 6,000 years 
ago was primarily centered on the Indian and Pacific Oceans, 
although there probably was some travel to the Atlantic, 
perhaps to get such things as Lake Superior copper, 
although it could have been obtained from MesoAmericans, 
who in turn got it by overland trade (maybe that is the earliest 
use of the Mississippi River).  
 
SECOND: 
Since the Indian Ocean was central to the Early Human Civilization, 
the Dravidian Civilization of South India would have been 
a high-level civilization that was based, not on a river valley, 
but on being centrally located for the sea-faring commerce of 
the Early Human Civilization.  
 

 

In my opinion, about 11,000 to 6,000 years ago was the latest reasonable time for construction of the Giza Sphinx and
Pyramids. After about 6,000 years ago, the level of technology of the Great Pyramid at Giza could not be maintained
by the economic and social structure of the indigenous population.

From about 11,000 to 6,000 years ago the Abyssinian Highlanders of the African Nile Lake were the most highly
organized remnant of the Ice Age Civilization. They were the probable source of ways to cope with the changed
circumstances of the post-Ice Age world, including agriculture, mining,written communication, and organized armies,
thus forming a Global Early Civilization with a Global Early Language.

Diodorus of Sicily, author of Bibliotheca Historica, lived in the time of Julius Caesar and Augustus (Encyclopaedia
Britannica). Richard Poe, in Black Spark, White Fire (Prima 1997), quotes Diodorus as saying:

"Now the Ethiopians ... were the first of all men. ...
... the Egyptians are colonists sent out by the Ethiopians, 
Osiris having been the leader of the colony ... 
... Osiris ... gathered together a great army, 
with the intention of visiting all the inhabited earth 
and teaching the race of men how to cultivate ... 
... for he supposed that if he made men give up their 
savagery and adopt a gentle manner of life 
he would receive immortal honors. ..." 
 
Diodorus said that Osiris then went from Egypt and Ethiopia 
to Arabia, Greece, and India.  
 

Poe also cites linguists who think that AfroAsiatic Languages originated in the Abyssinian Highlands, and radiated out
therefrom about 12,000 to 10,000 years ago, which is consistent with the Abyssinian Highlanders being the repository
of a Global Early Language which they reintroduced to the post-Ice Age world.

Since the Early Human Civilization broke up about 6,000 years ago, 
there has been no global Earth Civilization until now. 
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The breakup of the Early Human Civilization about 6,000 years ago 
approximately coincides with the Vedic beginning of the Kali-yuga era. 
The Kali-yuga era began about 5,000 years ago, in 3102 BC, 
about the same time as the Mayan calendar cycle began in 3114 BC, 
and 
about the same time as the beginning of the traditional 
Jewish (year 5757 beginning 13 September 1996) calendar, 
Chinese (year 4694 beginning 8 February 1997) calendar, 
and 
Egyptian (year 6237 in 1997) calendar, beginning at a 
coincidence of the Egyptian 365.25 day Sothic year based on Sirius 
and the Egyptian 365 day moving civil year of 12 30-day months 
plus 5 days, which coincidence occurs every 1,461 years.  
The coincidences of about 2780 BC and later are probably too late 
to have been the beginning of the calendar, as the Pyramid Texts 
of about 2500 BC indicate that the calendar began long before then, 
so the coincidence of about 4240 BC is the likely beginning, 
at a time about half-way through the era of rule of mortal humans 
on Earth beginning 36,525 - 24,925  = 11,600 years before 340 BC, 
or about 14,000 years ago, according to the Egyptian historian Manetho.  
About 5,100 years ago, Menes, the ruler of Southern Upper Egypt, 
conquered Northern Lower Egypt and so created a united Egypt. 
The event 6,237 years ago commemorated by the beginning of the 
Egyptian calendar was probably the end of the Global Early Human 
Civilization, and the beginning of a regional civilization in 
the southern part of the African Nile River Valley region, 
    
The Vedic view is that 
"...prior to the beginning of Kali-yuga about 5,000 years ago ... 
all living beings were on a higher average level than they are at present, and 
advanced beings such as demigods and great sages regularly visited the earth. 
... Once the Kali-yuga began, demigods and higher beings 
greatly curtailed communications with people on the earth, 
and the general sensory level of human beings also declined. 
... due to the lack of feedback from higher sources and 
the natural cheating propensity of human beings, 
the traditions ... became more and more garbled ... 
the present stage of civilization was reached, 
in which old traditions are widely viewed as useless mythology, 
and people seek knowledge entirely through 
the use of their current, limited senses." 
 
Spain and Portugal began European world-wide oceanic exploration and 
colonization around 1500 AD, 
but they did not combine exploration and colonization 
with industrialization.   
After England, Cymru (Wales), and Scotland united around 1707 AD 
(about the time of Comet Sarabat of 1729
and the beginning of increased Solar sunspot activity) 
unifying the Island of Great Britain 
as a protected island with ocean trading ports and 
with sufficient population and natural resources, 
Great Britain initiated the Industrial Revolution and 
colonized much of the Earth.  
 
Now Great Britain's successor as dominant Earth power 
is its former colony, the United States of America (USA), 
which was protected by ocean barriers from 
damage in World War II, about 50 years ago.  
 
The same World War II gave the USA the technology 
of rockets, nuclear power, and electronics 
necessary to control the entire Earth.  
 
The only nations that might be able to influence 
the direction of Earth Civilization independently 
of the USA might be a resurgent China, 
or possibly Russia. 
 
The global Earth Civilization of the USA 
now faces a major political decision:  
 
Should its global Earth Civilization 
continue to advance,  
or should it 
protect its profitable (for the USA ruling class) status quo? 
 
Can the history of the Ice Age Civilization 
and the global Early Human Civilization 

http://nersp.nerdc.ufl.edu/~ghi/vcchap.html
http://www.amber.ucsf.edu/homes/ross/public_html/russia_/russia.html
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tell us what we ought to do now, 
 
particularly in view of the possibility that 
they may have been more advanced, 
especially in social structure and 
relations with higher intellectual/spiritual levels, 
than any later civilization 
including our present one? 
 
 

 

 

Tony Smith's Home Page

......
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Tony Smith's Home Page

 

Clifford Algebra VoDou Physics of Wolfram's 256 Cellular Automata
Rules

 

The 256 Cellular Automata Rules of Wolfram correspond to the 256 basis elements of the 256-dimensional Clifford
Algebra of 16x16 Real Matrices, Cl(8) and Cl(1,7), and its discrete counterpart, as well as to the 256 Odu of IFA.

To visualize the correspondence, write the rule numbers in binary notation, put them with the pictures of the 30-level
actions of each of the 256 rules as shown on pages 55 and 56 of Wolfram's book A New Kind of Science, and
organize them with respect to the

1 + 8 + 28 + 56 + (35+35) + 56 + 28 + 8 + 1 = 256 = 16x16 = 2^8

graded structure of Cl(8). Here is some more about Cellular Automata.

Graded structure details include:

Grades 0,1,7,, including scalars and vectors;
Grades 2,6, including bivectors and their Lie algebra;
Grades 3,5;
Grade 4;
All grades 0,1,2,3,4,5,6,7,8 in binary.

Here are 78 of the 256, including:

all 1+8+8+1 = 18 of grades 0, 1, 7, 8;
10 of the 28 in each of grades 2, 6;
10 of the 56 in each of grades 3, 5;
10+10 = 20 of the 35+35 = 70 in grade 4.

The vertical line is a symmetry line of the symmetry of exchanging 0s and 1s in the binary numbers.

http://www.stephenwolfram.com/
http://www.stephenwolfram.com/
http://www.wolframscience.com/


256 rule Clifford Algebra

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clif256rules.html[4/16/18, 1:29:13 AM]

Note that:

the grade-0 scalars

 

are related to the Spinors and Primitive Idempotents of Cl(0,8);

the grade-1 vectors 1, 2, 4, 16 (the subset sequence 2^0 = 1, 2^1 = 2, 2^2 = 4, 2^4 = 16 related to Fermat
primes)
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correspond to the 4 dimensions of physical spacetime;

1 gives a succession of bands, the procession of time;
2 gives a slope to the left, one of three space dimensions;
4 gives a vertical slope, a second of three space dimensions;
16 gives a slope to the right, the third of three space dimensions;

the grade-1 vectors 8, 32, 64, 128 (all giving all white)

correspond to the 4 dimensions of internal symmetry space;

rule 18 = 00010010 is the first rule to include both 16 = 00010000 with right slope and 2 = 00000010 with left
slope and is the first rule with traingular self-similar fractal structure;
rule 30 = 00011110 is the first rule to include 16, 8, 4, and 2 and is in the self-dual grade-4 and is the first rule
with triangular chaotic behavior.

 

Here are all 28 rules for each of grades 2 and 6.

 

Note that:
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all 28 grade-2 bivectors correspond to the 28 generators of the Spin(8) Lie algebra;
8 of the grade-2 bivectors,

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 8 generators of color force
SU(3), whose root vector diagram is illustrated above;

3 of the grade-2 bivectors,

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 3 generators of weak force
SU(2);

1 of the grade-2 bivectors,

after dimensional reduction to 4-dimensional physical spacetime, correspond to the 1 generator of
electromagnetic U(1);

16 of the grade-2 bivectors,
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after dimensional reduction to 4-dimensional physical spacetime, correspond to the 16 generators of
Gravity/Higgs/phase U(2,2). One of them

corresponds to the propagator phase U(1) while the other 15 correspond to the Conformal Group SU(2,2) =
Spin(2,4) whose root vector diagram

is a 12-vertex cuboctahedron (the other 3 bivectors corresponding to the 3 generators of the Cartan Subalgebra).
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Here are all 56 rules for each of grades 3 and 5.

Note that:

the 56 rules correspond to the 56-dimensional representation of the exceptional Lie algebra E7, which in turn is
related to 27-dimensional M-theory and strings, branes, and the standard model.
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Here are all 35+35 = 70 rules for grade 4.

 

Note that:

grade 4 is self-dual, has some rules with chaotic patterns, and may be related to quantum game theory. For
example, grade 4 includes rule 30 = 00011110, which is the first rule to include 16, 8, 4, and 2, and is the first
rule with triangular chaotic behavior. Grade 4 is also related to the Spinors and Primitive Idempotents of Cl(0,8).

 

 

Here is a numerical (no pictures) list of all 256, with grade indicated:

Grade: 0         1         2         3         4         5         6         7         8

000 00000000
001           00000001
002           00000010
003                     00000011
004           00000100
005                     00000101
006                     00000110
007                               00000111
008           00001000
009                     00001001
010                               00001010
011                               00001011
012                     00001100
013                               00001101
014                               00001110
015                                         00001111
016           00010000      
017                     00010001
018                     00010010
019                               00010011
020                     00010100
021                               00010101
022                               00010110
023                                         00010111
024                     00011000



256 rule Clifford Algebra

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clif256rules.html[4/16/18, 1:29:13 AM]

025                               00011001
026                               00011010
027                                         00011011
028                               00011100
029                                         00011101
030                                         00011110
031                                                   00011111
032           00100000
033                     00100001
034                     00100010
035                               00100011
036                     00100100
037                               00100101
038                               00100110
039                                         00100111
040                     00101000
041                               00101001
042                               00101010
043                                         00101011
044                               00101100
045                                         00101101
046                                         00101110
047                                                   00101111
048                     00110000
049                               00110001
050                               00110010
051                                         00110011
052                               00110100
053                                         00110101
054                                         00110110
055                                                   00110111
056                               00111000
057                                         00111001
058                                         00111010
059                                                   00111011
060                                         00111100
061                                                   00111101
062                                                   00111110
063                                                             00111111
064           01000000
065                     01000001
066                     01000010
067                               01000011
068                     01000100
069                               01000101
070                               01000110
071                                         01000111
072                     01001000
073                               01001001
074                     01001010
075                                         01001011
076                               01001100
077                                         01001101
078                                         01001110
079                                                   01001111
080                     01010000
081                               01010001
082                               01010010
083                                         01010011
084                               01010100
085                                         01010101
086                                         01010110
087                                                   01010111
088                               01011000
089                                         01011001
090                                         01011010
091                                                   01011011
092                                         01011100
093                                                   01011101
094                                                   01011110
095                                                             01011111
096                     01100000
097                               01100001
098                               01100010
099                                         01100011
100                               01100100
101                                         01100101
102                                         01100110
103                                                   01100111
104                               01101000
105                                         01101001
106                                         01101010
107                                                   01101011
108                                         01101100
109                                                   01101101
110                                                   01101110
111                                                             01101111
112                               01110000
113                                         01110001
114                                         01110010
115                                                   01110011
116                                         01110100
117                                                   01110101
118                                                   01110110
119                                                             01110111
120                                         01111000
121                                                   01111001
122                                                   01111010
123                                                             01111011
124                                                   01111100
125                                                             01111101
126                                                             01111110
127                                                                       01111111
128           10000000
129                     10000001
130                     10000010
131                               10000011
132                     10000100
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133                               10000101
134                               10000110
135                                         10000111
136                     10001000
137                               10001001
138                               10001010
139                                         10001011
140                               10001100
141                                         10001101
142                                         10001110
143                                                   10001111
144                     10010000
145                               10010001
146                               10010010
147                                         10010011
148                               10010100
149                                         10010101
150                                         10010110
151                                                   10010111
152                               10011000
153                                         10011001
154                                         10011010
155                                                   10011011
156                                         10011100
157                                                   10011101
158                                                   10011110
159                                                             10011111
160                     10100000
161                               10100001
162                               10100010
163                                         10100011
164                               10100100
165                                         10100101
166                                         10100110
167                                                   10100111
168                               10101000
169                                         10101001
170                                         10101010
171                                                   10101011
172                                         10101100
173                                                   10101101
174                                                   10101110
175                                                             10101111
176                               10110000
177                                         10110001
178                                         10110010
179                                                   10110011
180                                         10110100
181                                                   10110101
182                                                   10110110
183                                                            10110111
184                                         10111000
185                                                   10111001
186                                                   10111010
187                                                            10111011
188                                                   10111100
189                                                            10111101
190                                                            10111110
191                                                                      10111111
192                     11000000
193                               11000001
194                               11000010
195                                         11000011
196                               11000100
197                                         11000101
198                                         11000110
199                                                   11000111
200                               11001000
201                                         11001001
202                                         11001010
203                                                   11001011
204                                         11001100
205                                                   11001101
206                                                   11001110
207                                                             11001111
208                               11010000
209                                         11010001
210                                         11010010
211                                                   11010011
212                                         11010100
213                                                   11010101
214                                                   11010110
215                                                             11010111
216                                         11011000
217                                                   11011001
218                                                   11011010
219                                                             11011011
220                                                   11011100
221                                                             11011101
222                                                             11011110
223                                                                       11011111
224                               11100000
225                                         11100001
226                                         11100010
227                                                   11100011
228                                         11100100
229                                                   11100101
230                                                   11100110
231                                                             11100111
232                                         11101000
233                                                   11101001
234                                                   11101010
235                                                             11101011
236                                                   11101100
237                                                             11101101
238                                                             11101110
239                                                                       11101111
240                                         11110000
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241                                                   11110001
242                                                   11110010
243                                                             11110011
244                                                   11110100
245                                                             11110101
246                                                             11110110
247                                                                       11110111
248                                                   11111000
249                                                             11111001
250                                                             11111010
251                                                                       11111011
252                                                             11111100
253                                                                       11111101
254                                                                       11111110
255                                                                                 11111111

 

Frank D. (Tony) Smith, Jr. - May 2004 - Click here for pdf version.

(June 2004 correction to SU(3) diagram suggested by Michael Gibbs)

Tony Smith's Home Page - Here is some more about Cellular Automata.

......

http://www.innerx.net/personal/tsmith/TShome.html
http://members.aol.com/jmtsgibbs/
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Tony Smith's Home Page

Tarot:
The Tarot is a well-known mystical structure 
that may have its origin in ancient cultures.  
 
This page is a view of the Tarot from the point of view of 
underlying mathematical structures, to see whether it 
might represent well-defined mathematical objects 
that can be used to build models such as 
the D4-D5-E6 physics model that describe physical phenomena 
in ways that are consistent with experimental observations.  
 
If so, it may indicate that the useful mathematical objects 
may be some sort of archetypes built into human brains, 
transmitted through the centuries embedded in 
games (as the Tarot).   
 
Other things that might similarly represent 
archetypal structures include, but are not limited to:  
 
the I Ching, which models binary numbers and 8x8 Clifford algebras; 
 
and 
 
the Torah and the Sefirot of Kabbala. 

The TORAH is a sequence of 304,805 letters.

The SEFIROT is a pattern of 10 vertices linked by 22 lines.

Why does the Sefirot use only 22 lines ?

Symmetry of the 22 Hebrew letters plus 5 Finals.

The (3,10) Torus Knot.

3x3x3 Magic Cube with 27 elements.

3^5 = 243 was used by Plato to construct a musical scale.

 

The Tarot has 78 cards.
 
To describe them, use the notation 0 = Fool; 
1, ... , 21 = major arcana; 
K = King, Q = Queen, 
k = knight or prince, j = jack or princess; 
and suits of the minor arcana being 
s = swords,  w = wands,  c = cups,  p = pentacles or disks.  
 
The 22 Major Arcana cards (including 0) 
can be identified with the 22-letter Hebrew alphabet, 
in which   
 3 letters are Elementary (compare quaternion imaginaries); 
 7 letters are Double (compare octonion imaginaries); and 
12 letters are Simple (compare signs of the zodiac). 
 
The total number of Minor Arcana cards 
is 4(4+10) = 56 
If the 4 knight or prince cards are omitted, 
and the 4 princess cards are termed jacks, 
the remainder of the Minor Arcana is 



Tarot

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/seftar.html[4/16/18, 1:29:23 AM]

just the commonplace 52-card deck of playing cards. 
 
 
All 78 Tarot cards can be identified with 
the 78 dimensions of the E6 Lie algebra 
of the D4-D5-E6 physics model.  
 

Here is a way to visualize 78 dimensions:

 
First, try to visualize 6-simensional space this way: 
Start with the 2-dimensional space of the Gaussian integers 
of the complex numbers, which have as a basis +1, +i, -1, and -i 
 
                  +i
                   |
             -1 -- 0 -- +1 
                   |
                  -i  
 
You can extend this pattern to cover 
the entire 2-dimensional complex number plane with a square lattice.  
 
Notice that the origin 0 (zero), 
as well as any other vertex point in the square tiling of the plane, 
has 4 nearest neighbor points (in the case of 0, the nearest  
neighbors are the 4 points shown:  +1, +i, -1, and -i ).  
 
Now consider each of those 4 nearest neighbor points to be 
"doorways" to one of 4 "new" dimensions "beyond" the 2-dim plane. 
 
That gives you 2 + 4 = 6 dimensions in total, 
and it is one way to visualize 6-dimensional space. 
 
 
Now look at the origin in 6-dim space, 
and ask: 
What are the "nicely-symmetrical" ways we can arrange nearest 
neighbor points to get a lattice that "tiles" 6-dim space? 
 
The most dense 6-dim lattice that is known is the E6 lattice, 
in which each point has 72 nearest neighbors.  
 
If you combine the 6 "old" dimensions of 6-dim space 
with the 72 "new doorway" dimensions of the nearest neighbors, 
you get the 6 + 72 = 78 dimensions that correspond to 
the 78-dimensional E6 Lie algebra 
that I use in the D4-D5-E6 physics model, 
and 
that also (in my opinion) correspond to the 78 cards of the Tarot.  
 
 
--------
 
One (of many) interesting things about the 78-card Tarot is 
that the popular 52-card Playing Card Deck is a subset of it, 
and 
there is a corresponding 52-dimensional subalgebra, called F4, 
of the 78-dimensional Lie algebra E6.  
 
Just as I started out with 52 Playing Cards 
before I learned about Tarot, 
when I started building my physics model 
I tried to use the Lie algebra F4 
before I realized that I needed E6. 
 
F4 was smaller and less complicated, 
so when I started with it 
I could build a sort of "approximate" model. 
 
Then later, 
when I realized that F4 was not big enough, 
it was natural for me to go beyond 52-dim F4 
to 78-dim E6 and the D4-D5-E6 physics model.    
 
(You can visualize 52-dim F4 by starting with a 4-dim space structure   
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in which each point has 48 nearest neighbors, 
for 4 "old" dimensions plus 48 "new dooorway" dimensions,  
to get 4 + 48 = 52 dimensions of F4.) 
 
---------  
 
 

 
To see the Tarot structure of the D4-D5-E6 physics model, 
 start with the major arcana card 1, 
and add cards as follows: [ For another version click HERE. ]
 
 
1                                  This is  
                                 Spin(2) = U(1) 
                                 
                                        
             
 
-----------------------------------------------------------------
 
                    
 
   2    3                         
 
1                                   This is  
                             Spin(3) = SU(2) = Sp(1) = S3 
                                
                                         
             
 
-----------------------------------------------------------------
                    
 
   2    3                         
 
1          6                        This hexagon is  
                                 Spin(4) = Spin(3)xSpin(3) 
   4    5                                = SU(2)xSU(2)
                                         = Sp(1)xSp(1)   
                                         = S3 x S3
 
-----------------------------------------------------------------
           
 
      7    8    9               
 
   2    3         10                
 
1          6                   This is Spin(5) = Sp(2).
 
   4    5                     
 
                   
 
-----------------------------------------------------------------
           
         
 
      7    8    9               
 
   2    3         10                
 
1          6          15         This nest of 2 hexagons 
                                   is Spin(6) = SU(4).
   4    5         14            
 
     11   12   13        
 
-----------------------------------------------------------------
           
 
       16   17   18   19        
 
      7    8    9         20       
 
   2    3         10         21         
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1          6          15                This is Spin(7).
 
   4    5         14            
 
     11   12   13        
 
---------------------------------------------------------------------
 
       16   17   18   19        
 
      7    8    9         20       
 
   2    3         10         21            This is D4=Spin(8). 
                                         Here I have used all  
1          6          15        Qc         four of the 9-cards    
                                         and three of the 10-cards.  
   4    5         14         Qw            Now there are   
                                          3 nested hexagons.
     11   12   13         Qs             Compare the 28 Hsiu.
 
        Ks   Kw   Kc   Kp            
 
-------------------------------------------------------------------    
 
 
          Qp   ks   kw   kc   kp  
 
       16   17   18   19         js
 
      7    8    9         20        jw           This is Spin(9).  
 
   2    3         10         21        jc     
 
1          6          15        Qc          
 
   4    5         14         Qw                   
 
     11   12   13         Qs               
 
        Ks   Kw   Kc   Kp               
       
---------------------------------------------------------------------        
 
          Qp   ks   kw   kc   kp  
 
       16   17   18   19         js
 
      7    8    9         20        jw
 
   2    3         10         21        jc       This is D5=Spin(10)  
                                               with dimension 45 = 28+16+1. 
1          6          15        Qc       0   The 16 form an 8-dim complex space
                                               with 8-dim real Shilov boundary.
   4    5         14         Qw        9c       Compare the 8 Immortals.  
 
     11   12   13         Qs        9w           Here there are   
                                                4 nested hexagons.
       Ks   Kw   Kc   Kp        9s              
       
          jp  10s  10w  10c  10p
 
---------------------------------------------------------------------   
 
To get to 78-dim E6 from 45-dim D5=Spin(10), you need 33 more cards:
32 = 4x8 from the minor arcana plus one (for which I used 0=Fool).   
 
1s 2s 3s 4s 5s 6s 7s 8s   1c 2c 3c 4c 5c 6c 7c 8c
 
                        9p
 
1w 2w 3w 4w 5w 6w 7w 8w   1p 2p 3p 4p 5p 6p 7p 8p
 
 
They do NOT form more hexagons, 
as they represent spinor representations 
as opposed to vector representations, 
so the final tarot pattern for E6 is 
the D5 4-level nest of hexagons plus the 33:   
 
 
          Qp   ks   kw   kc   kp  
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       16   17   18   19         js
 
      7    8    9         20        jw
 
   2    3         10         21        jc     
 
1          6          15        Qc       0      
 
   4    5         14         Qw        9c    
 
     11   12   13         Qs        9w
 
        Ks   Kw   Kc   Kp        9s
       
          jp  10s  10w  10c  10p 
 
 
 
1s 2s 3s 4s 5s 6s 7s 8s   1c 2c 3c 4c 5c 6c 7c 8c
 
                        9p    [ For another version click HERE. ]
 
1w 2w 3w 4w 5w 6w 7w 8w   1p 2p 3p 4p 5p 6p 7p 8p
 
 
 
E6 has dimension 78 = 45+32+1. 
The 32 form a 16-dim complex space 
with 16-dim real Shilov boundary. 
Compare the 16 original members of the 18 Lohan. 
 
Also, compare the two U(1)'s in the fibrations 
E6 / (Spin(10)xU(1))    and    Spin(10) / (Spin(8)xU(1))
with the two Lohan additional to the original 16 
and 
with two of the 9 Moving Stars additional to the 7 of the Big Dipper. 
 
E6 is related to the Tai Hsaun Ching.  
 
 
 
A 78-card Tarot Spread based on the hexagonal D4-D5-E6 structure is 
 
 
                                 O
                              O     O
                           O           O
                        O        O        O
                     O        O     O        O                
                     O     O           O     O   
                     O  O        O        O  O      
                     O  O     O     O     O  O                                    
                     O  O  O           O  O  O                  
      O                 O  O     O     O  O                  O          
   O     O                 O  O     O  O                  O     O     
O           O                 O     O                  O           O
   O     O                       O                        O     O
      O           O                             O            O
               O     O                       O     O
            O           O                 O           O
               O     O                       O     O
                  O                             O
                                 O
 
               
 
 

 
An alternative, but equally valid, way to build a 
representation is to represent D5, not by nested hexagons, 
but by the following triangle:  
 
 
                   1                       Spin(2)=U(1)
                 2   3              Spin(3)=SU(2)=Sp(1)=S3
               4   5   6            Spin(4)=Spin(3)xSpin(3)
             7   8   9  10          Spin(5) = Sp(2)
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          11  12  13  14  15        Spin(6) = SU(4)
        16  17  18  19  20  21                Spin(7)
      Ks  Kw  Kc  Kp  Qs  Qw  Qc              Spin(8)  = D4
    Qp  ks  kw  kc  kp  js  jw  jc            Spin(9)
  jp 10s 10w 10c   0 10p  9s  9w  9c          Spin(10) = D5
 
 
A 78-card Tarot Spread based on the triangular D4-D5-E6 structure is 
 
 
                                 O  
                   O   O   O   O   O   O   O   O 
 
                   O   O   O   O   O   O   O   O      
 
 
                     O   O   O   O   O   O   O       
                       O   O   O   O   O   O                                     
                         O   O   O   O   O                   
   O                       O   O   O   O                       O         
      O                      O   O   O                      O           
         O                     O   O                     O       
O           O                    O                    O           O
   O           O                                   O           O
      O           O                             O           O
         O           O                       O           O
            O           O                 O           O
               O                                   O
                  O                             O
                     O                       O
 
 
                                 O              
 
 
 
The entire spread represents 78-dimensional E6, 
which can be constructed from 
28+24 = 52-dimensional F4, 
and 
4+1+4+8+1+8 = 26-dimensional J3(O). 
 
The minor arcana has 4x8=8x4=32 plus 3x8=6x4=24 cards. 
 
The 78-card Triangular Spread is related to the
Tarot structure described around 1910 by P. D.Oupensky: 
 

        ______________
       |              |
       |      /\      |
       |     /  \     |
       |    / *  \    |
       |   /______\   |
       |              |
       |______________|

 

In Oupensky's structure:

the 4-sided (magenta = red+blue) square corresponds to the 4x14 = 56 minor arcana, to the material world, to
the Internal Symmetry Space of the D4-D5-E6 physics model, and to the octonion coassociative square:
the 3-sided (green) triangle corresponds to the 3x7 = 21 major acrcana, to the mental world, to the Space of
Spacetime of the D4-D5-E6 physics model, and to the octonion associative triangle; and
the single (black) central point corresponds to the single Fool, to the spirit world, to the Time of Spacetime of
the D4-D5-E6 physics model, and to the octonion real axis.

 
 
 
Manly P. Hall considered the first 6 rows of the triangle  
 
                   1                       Spin(2)=U(1)
                 2   3              Spin(3)=SU(2)=Sp(1)=S3
               4   5   6            Spin(4)=Spin(3)xSpin(3)
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             7   8   9  10          Spin(5) = Sp(2)
          11  12  13  14  15        Spin(6) = SU(4)
        16  17  18  19  20  21                Spin(7)
 
to represent the major arcana (not including 0=Fool) of the Tarot, 
basing his conclusion upon study of the Bembine Tablet of Isis: 

To see a more detailed 180k gif, click on the image. 
 
According to Hall, the bronze and silver Tablet was bought by 
Cardinal Bembo, who was historiographer of the Republic of Venice 
and later librarian of St. Marks,  
after the Sack of Rome in 1527.  
Following the death of Cardinal Bembo in 1547, 
the Tablet of Isis was kept 
in the museum of the House of Mantua until 1630, 
was exhibited in the Bibliotheque Nationale in Paris in 1809, 
and was last known to have been exhibited 
in the center of Gallery 2 of the Museum of Antiquities in Turin.    
 
The border of the Tablet 

contains 4 corner figures plus 74 other figures, 
for a total of 78, the dimension of E6.
Let the 4 corner figures represent 
the 4 Cartan subalgebra elements of E6 that 
are in its Spin(8) subalgebra.   
The rest of the top bar of the border contains 24 figures, 
which represent the vertices of a 4-dimensional 24-cell, 
the root vector polytope of 28-dimensional Spin(8).  
Compare the 28 Hsiu. 
 
The top full panel of the Tablet 
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contains 12 large figures and 2 small figures, 
and represents the 14-dimensional rank 2 Lie algebra G2, 
the Lie algebra of the automorphism group of the octonions.  
 
The two side central full panels of the Tablet 

 

each contain a top level with 3 large and 1 small figures, 
and a bottom level with 3 large figures, 
and each represents a 7-dimensional sphere S7.  
Compare the 7 stars of the Big Dipper. 
 
Together, the top and side central full panels 
represent the fibre-product G2 x S7 x S7 = Spin(8) = D4: 

 
The center central full panel contains 7 large figures, 
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and represents the 7-sphere that 
represents the 7 imaginary octonions {i,j,k,E,I,J,K}: 

 
The center part of the bottom full panel contains 8 large figures, 
and represents the 8-dimensional octonions {1,i,j,k,E,I,J,K}: 

 
Taken together, the center central and center bottom full panels 
represent the 7+8=15-dimensional 15-sphere, 

which has a Hopf fibration into the 7-sphere and the 8-sphere.  
 
The two side bottom full panels 
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each contain one large figure separated from 
the central part by a barrier, or large figure in a box.  
The 2 large figures represent the {F,G} elements 
of the 10-dimensional Sefirot algebra, 
and the prominent separating figure-in-box figures indicate 
that an important property (division algebra) is lost 
when you go from the 8-dim octonions to 
the 10-dim Sefirot algebra, which is then represented by 
the entire bottom full panel:

 
 
-----------------------------------------------------------
 
Another Egyptian representation of the Tarot 
may be found in the design of the Temple at Luxor, 
which also is related to the D4-D5-E6 physics model, 
and to sedenions.
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The Tarot, by Cynthia Giles, Fireside (1992, 1994); 
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           The Philosophical Research Society, Inc. (1976); 
The Secret Teachings of All Ages, by Manly P. Hall, 
           The Philosophical Research Society, Inc. (1988). 
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Penrose-Hameroff Quantum Tubulin Electrons, Chiao Gravity Antennas,
and Mead Resonance

Frank D. (Tony) Smith, Jr., Cartersville - August 2002 [[ January 2003 ]]

( contributed to Quantum Mind 2003 - Consciousness, Quantum Physics and the Brain,March 15-19, 2003, University
of Arizona, Tucson, Arizona )

For pdf format (178k), Click Here. My attempt to put it on the gen-ph archive was rejected by arXiv.org in
August 2002 and an update was rejected in February 2004.

[[ In this html version, material added after August 2002 has been enclosed by [[ ]] double brackets. ]]

[[ My talk at Quantum Mind 2003 had been scheduled for a concurrent session on the afternoon of Saturday, 15
March 2003, but, due to circumstances including my law suit against Cornell et al, I did not go to Tucson and

give the talk, although I had registered and reserved a hotel room and purchased an ATL-TUS round-trip Delta airline
ticket. ]]

Abstract:

Penrose and Hameroff have proposed that consciousness in the human brain may be based on gravitational
interactions and quantum superposition states of electrons in tubulin cages in microtubules.

Chiao has proposed experimental construction of a gravity antenna that might be analogous to tubulin
caged electrons.

Tegmark has criticized Penrose-Hameroff quantum consciousness, based on thermal decoherence of any
such quantum superposition states.

This paper briefly describes some experimental results and theoretical ideas that indicate to me that
Tegmark's criticism may be invalid.

Such theoretical ideas include Mead's quantum physics of resonance.

This paper closes with brief summaries of

relevant experiments of Grinberg-Zylberbaum,
the quantum cosmology of Paula Zizzi, and
26-dimensional closed unoriented bosonic string theory interpreted as a many-worlds quantum
theory in which strings correspond to world lines, with massless spin-2 gravitons in 26-dimensions
corresponding to gravitational interaction among tubulin electrons in states with Penrose-Hameroff
superposition separation.

Penrose-Hameroff Quantum Consciousness

Roger Penrose and Stuart Hameroff propose that Consciousness involves a Planck scale Decoherence of Quantum
Superpositions that they call Orch OR in their paper entitled Orchestrated Objective Reduction of Quantum Coherence
in Brain Microtubules: The "Orch OR" Model for Consciousness. Figure 1

http://www.consciousness.arizona.edu/quantum-mind2/
http://www.consciousness.arizona.edu/quantum-mind2/
http://www.consciousness.arizona.edu/hameroff/
http://www.consciousness.arizona.edu/hameroff/Pen-Ham/Orch_OR_Model/The%20Orch%20OR%20Paper.htm
http://www.consciousness.arizona.edu/hameroff/Pen-Ham/Orch_OR_Model/The%20Orch%20OR%20Paper.htm
http://www.consciousness.arizona.edu/hameroff/Pen-Ham/Orch_OR_Model/The%20Orch%20OR%20Paper.htm
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is a "Schematic of central region of neuron (distal axon and dendrites not shown) showing parallel arrayed
microtubules interconnected by MAPs [Microtubule Associated Proteins]. Microtubules in axons are lengthy and
continuous, whereas in dendrites they are interrupted and of mixed polarity. Linking proteins connect microtubules to
membrane proteins including receptors on dendritic spines.".

The Centrosome, in most animal cells, acts as a Microtubule Organizing Center. Most Centrosomes contain a pair of
Centrioles arrranged at right angles to each other in an L-shaped configuration. A Centriole

is about 200 nm wide and 400 nm long. Its wall is made up of 9 groups of 3 microtubles. You can regard the A
microtubule of a triplet as being a complete microtubule, with the B and C microtubules being incomplete
microtubules fused to A and B respectively. Each triplet is tilted in toward the central axis at an angle of about 45
degrees.

Each microtubule is a hollow cylindrical tube with about 25 nm outside diameter and 14 nm inside diameter, made up
of 13 columns of Tubulin Dimers.

( The two preceding illustrations are from Molecular Biology of the Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland
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1989) )

Each Tubulin Dimer is about 8 nm x 4 nm x 4 nm, consists of two parts, alpha-tubulin and beta-tubulin (each made up
of about 450 Amino Acids, each of which contains roughly 20 Atoms), and can exist in (at least) 2 different
geometrical configurations, or conformations, involving the position of a single Electron.

Call this Electron the Conformation Electron, because in a single Tubulin Dimer its the position at the junction of the
alpha-tubulin and the beta-tubulin determines the 2 different conformations of the Tubulin, which correspond to 2
different states of the dimer's electric polarization.

There are 10^7 Tubulin Dimers per neuron, with 10% of them, or 10^6, estimated to be involved in the consciousness
process, and the remainder doing other things needed to keep the cell alive.

The human brain contains about 10^11 neurons.

Therefore, the human brain contains about 10^18 tubulins, about 10^17 of which are involved in the consciousness
process.

The Tubulins in a Microtubule can represent Information, and act as Cellular Automata to process it.

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344, "... We can now consider the gravitational self-
energy of that mass distribution which is the difference between the mass distributions of the two states that are to be
considered in quantum linear superposition. The reciprocal of this self-energy gives ... the reduction timescale ...".

This is the decoherence time T = h / E.

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that the
Superposition Separation a is "... the separation/displacement of a mass separated from its superposed self. ... The
picture is spacetime geometry separating from itself, and re-anealing after time T. ...".

If the Superposition consists of States involving one Particle of Mass m, but with Superposition Separation a, then the
Superposition Separation Energy Difference is the gravitational energy

E = G m^2 / a

In the Osaka paper ( Hameroff, S.R. (1997) Quantum computing in microtubules: an intra-neural correlate of consciousness? Cognitive
Studies: Bulletin of the Japanese Cognitive Science Society 4(3):67-92.) ), Hameroff says that Penrose describes Superposition
Separation as "... shearing off into separate, multiple spacetime universes as described in the Everett
"multi&endash;worlds" view of quantum theory. ...".

The superposition energy E_N of N Tubulin Electrons and the corresponding decoherence time T_N can be calculated
from the equations E = G m^2 / a and T = h / E.

Therefore for a single Electron (ignoring for simplicity some factors like 2 and pi, etc.):

T = h / ( G m^2 / a ) = ( h / m c ) ( c^2 / G m ) ( a / c ) =

= ( Compton / Schwarzschild ) ( a / c )

where

2 G m / c^2 = Schwarzschild Radius of a classical black hole of mass m and
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h / m c = Compton Radius of an elementary particle of mass m.

The calculation for a single Electron will be used as the basis for a superpositon of N Electrons over the 10-cm scale
human brain. If the single Tubulin Electron with mass m_e has a Superposition Displacement a that is of the order of
10^(-7) cm, or one nanometer, then, since Compton = 10^(-11) cm and Schwarzschild = 10^(-55) cm and the speed of
light c = 3 x 10^10 cm/sec, and since E_electron = G ( m_e )^2 / a, we have

for a single Electron and ordinary gravity

T_electron = h / E_electron =

= ( Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years.

Now consider the case of N Tubulin Electrons in Coherent Superposition, in which ordinary gravity is realistic.

As Jack Sarfatti says, "Since all the [Tubulin] Electrons are nonlocally connected into a coherent whole we do not
want to treat them as fluctuating statistically independent of each other ... .", and Stuart Hameroff agrees, saying "True.
That's why we consider them coherently linked or entangled.". Jack Sarfatti defines the Superposition Energy E_N of
N superposed Tubulin Electrons in N Tubulins as

E_N = G M^2 / L

where L is the mesoscopic quantum phase coherence length for the collective mode of N Tubulin Electrons of total
mass M = N m with each electron having mass m and with L = a N^(1/3) where a is the separation of individual
electrons and the cube root of N is the linear scale of of the whole collection of N Tubulin Electrons in the N Tubulins.

As Jack Sarfatti says (here I have substituted some of my numerical values for his): "... Note the volume ... is the sum of the
volumes of all [ 10^17 Tubulins involved in the process of consciousness ] even though they are separated in physical
space from each other over the whole cortex of volume 10^3 cc - they are like one super-particle entangled in
configuration space of [ about 3 x 10^17 dimensions ]! That is, this sentient post-quantum computing "enchanted web"
is [ 10^17 little Tubulin nanoboxes ] ... . Each box has a little arrow in Hilbert space and all the arrows are phase-
locked over a time of order [ 0.5 milliseconds ]. The actual physical distance between the boxes is irrelevant to this
Einstein-Podolsky-Rosen network that is one coherent conscious system. The mesoscopic quantum coherence length L
is what you would get if you lined up all these nanoboxes in a row - ... It is really not a metrical property in ordinary
space. ...".

Therefore, we have:

E_N = N^2 G m^2 / a N^(1/3) =

= N^(5/3) G m^2 / a=

= N^(5/3) E_electron

To get the decoherence time for the system of N Tubulin Electrons, recall that T_electron = h / E_electron = (
Compton / Schwarzschild ) ( a / c ) = 10^26 sec = 10^19 years, so that

T_N = h / E_N = h / N^(5/3) E_electron =

= N^(-5/3) T_electron =

= N^(-5/3) 10^26 sec

and

N = (10^26 / (T_N) )^(3/5) =

http://www.stardrive.org/
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= 4 x 10^15 / (T_N)^(3/5)

 

From the above formulas get the following rough approximate Decoherence Tim T_N for various Numbers of Tubulin
Dimers or Neurons, if 10% of the Tubulins in each Neuron are involved in the process of consciousness:

            Time                       Number of       Number of
             T_N                        Tubulins        Neurons   
 
      10^(-43) sec (Planck)         2.5 x 10^41           
 
  5 x 10^(-4)  sec (2 kHz)                10^17           10^11   
 
      10^26    sec = 3 x 10^18 years       1                   
 

The 10^17 tubulin Electron ( 10^11 Neuron ) line of the table corresponds to the number of neurons in the human
brain.

Here is a rough outline of what happens during the 0.5 milliseconds of a single conscious thought involving 10^17
Tubulin Electrons:

Each Tubulin Site Electron sits within its tubulin cage in one of its 2 Quantum States. Each Tubulin Site
Electron has one of 2^1 = 2 States, so it contains one qbit of information, representable by the 2^1 = 2-
dimensional Cl(1) Clifford Algebra that is isomorphic to the Complex Numbers. The total of N = 10^17 Tubulin
Site Electrons are connected and brought into a coherent Superposition of States, which, as was suggested by
Robert Neil Boyd, is representable by the 2^N = 2^(10^17)) dimensional Cl(10^17) Clifford Algebra. Cl(10^17)
can be represented as the tensor product of about (10^17) / 8 = about 10^16 factors, each being 256-dimensional
Cl(8). Further information about that Clifford Algebra structure, and related information theoretical and particle
physics structures and models, can be found in material at http://www.innerx.net/personal/tsmith/TShome.html.
Many of the Quantum States of the Superposition are Closed Timelike Loops, some of which intersect with
others. If each Closed Timelike Loop represents an Abstract Idea, then the Intersections among the Closed
Timelike Loops represent Interactive Abstract Thought operating on the set of Abstract Ideas.
During the time of Superposition, new Abstract Thoughts can be derived from the original ones by reorganizing
the corresponding Closed Timelike Loops and their Intersections.
Conscious Thought formation ends when the Decoherence/Collapse time T_N is reached and
Decoherence/Collapse occurs. Then, a single Abstract Idea is chosen from the entire Set of States in the
Superposition. This is the Execution Process, which involves choosing one Abstract Idea and rejecting/executing
the other Ideas of the Superposition.
The chosen State from the Superposition determines the Positions of all the Gap Junction Electrons of the
Quantum Tunnelling connections between Neurons.
The Positions of the Gap Junction Electrons determine the Conformations of the Micrtubules that are adjacent to
the Gap Junctions.
The Conformations of those Microtubles determine, through MAP connections, the Conformations of other
Microtubules in the same Neuron.
The Conformation of a Microtubule determines the State of its Tubulins.
The State of a Tubulin determines the State of its Tubulin Site Electron, thus completing the process.

 

During that 0.5 milliseconds of the process of a single conscious thought, the 10^17 Tubulin Electrons are linked in a
coherent state by gravity.

For such a gravity linkage to take place, two things are necessary:

There must be a gravitational connection among all 10^17 Tubulin Electrons; and
There superposition must be stable with respect to decoherence during to the 0.5 millisecond duration of the
single conscious thought.
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First, does there exist a realistic mechanism of gravitational connection between all pairs of the 10^17 Tubulin
Electrons?

A positive result in an experiment proposed by Raymond Chiao and described in gr-qc/0204012 [ which is an "... abbreviated
writeup of ...[his]... March 23, 2002 Wheeler Symposium lecture, and book chapter for Wheeler Festschrift ..." which book chapter is at gr-qc/0208024 and, in its final version, at gr-

qc/0303100 ] might provide an affirmative answer. In that paper, Chiao says:

"... Superconductors will be considered as macroscopic quantum gravitational antennas and transducers,
which can directly convert upon reflection a beam of quadrupolar electromagnetic radiation into
gravitational radiation, and vice versa, and thus serve as practical laboratory sources and receivers of
microwave and other radio-frequency gravitational waves. ... a superconductor can by itself be a direct
transducer from electromagnetic to gravitational radiation upon reflection of the wave from a vacuum
superconductor interface, with a surprisingly good conversion efficiency. By reciprocity, this conversion
process can be reversed, so that gravitational radiation can also be converted upon reflection into
electromagnetic radiation from the same interface, with equal efficiency. ... under certain circumstances
involving "natural impedance matching" between quadrupolar EM and GR plane waves upon a mirror-like
reflection at the planar surface of extreme type II, dissipationless superconductors, the efficiency of such
superconductors used as simultaneous transducers and antennas for gravitational radiation, might in fact
become of the order of unity, so that a gravitational analog of Hertz's experiment might then become
possible. ... These developments suggest the possibility of a simple, Hertz-like experiment, in which the
emission and the reception of gravitational radiation at microwave frequencies can be implemented by
means of a pair of superconductors used as transducers. ... The schematic of this experiment is ...

... we did not detect any observable signal inside the second Faraday cage, down to a limit of more than
70 dB below the microwave power source of around 10 dBm at 12 GHz. ... Note, however, that since the
transition temperature of YBCO is 90 K, there may have been a substantial ohmic dissipation of the
microwaves due to the remaining normal electrons at our operating temperature of 77 K, so that the EM
wave was absorbed before it could reach the impedance-matching depth at z0. It may therefore be
necessary to cool the superconductor down very low temperatures before the normal electron component
freezes out sufficiently to achieve such impedance matching. [see gr-qc/0304026 ] ... An improved Hertz-
like experiment using extreme type II superconductors with extremely low losses, perhaps at millikelvin
temperatures, is a much more difficult, but worthwhile, experiment to perform. Such an improved
experiment, if successful, would allow us to communicate through the Earth and its oceans, which, like all
classical matter, are transparent to GR waves. ... I would especially like to thank my father-in-law, the late
Yi-Fan Chiao, for his financial and moral support of this work. This work was partly supported also by the
ONR. ...".

http://xxx.lanl.gov/abs/gr-qc/0204012
http://xxx.lanl.gov/abs/gr-qc/0208024
http://xxx.lanl.gov/abs/gr-qc/0303100
http://xxx.lanl.gov/abs/gr-qc/0303100
http://xxx.lanl.gov/abs/gr-qc/0304026
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Note that the Faraday cages of Chiao's schematic correspond to the Tubulin Cages of the Tubulin Electrons in the
Quantum Tubulin Electron model of Quantum Consciousness, and that if Chiao's gravity antenna can receive gravity
signals by graviton links, then Tubulin Electrons in their cages should be able to receive gravity signals establishing
graviton links, as needed for the Penrose-Hameroff model of Quantum Tubulin Electron Quantum Consciousness.

Note also that the negative result of the preliminary experiment was probably due to failure of the impedance-matching
mechanism for converting EM waves to gravity waves [see gr-qc/0304026 ], and therefore not a failure of the gravity
antenna concept, which is the important concept with respect to the Quantum Tubulin Electron model of Quanum
Consciousness.

Second, is the superposition state of Tubulin Electrons stable with respect to decoherence during to the 0.5
millisecond duration of the single conscious thought?

Max Tegmark, in quant-ph/9907009, says:

"... Penrose has ... suggested that the dynamics of such excitations can make a microtubule act like a
quantum computer, and that microtubules are the site of of human consciousness ... This idea has been
further elaborated ... with the conclusion that quantum superpositions of coherent excitations can persist
for as long as a second before being destroyed by decoherence ... This was hailed as a success for the
model, the interpretation being that the quantum gravity effect on microtubules was identified with the
human though process on this same timescale. This decoherence rate T = 1 s was computed assuming that
quantum gravity is the main decoherence source. Since this quantum gravity model is somewhat
controversial ... and its effect has been found to be more than 20 orders of magnitude weaker than other
decoherence sources in some cases ... We will now ... evaluate ... decoherence sources for the microtubule
case as well, to see whether they are in fact dominant ... we will ignore collisions between polarized
tubulin dimers and nearby water molecules, since it has been argued that these may be in some sense
ordered and part of the quantum system ... Let us instead apply ... the decoherence timescale

T = ( a^3 sqrt( m k t ) ) / N g q^2 | r' - r |

caused by a single ion a distance a away. ...[ where k is Boltzmann's constant and g = 1 4 pi e0 is the
Coulomb constant, m is ion mass, N is number of ions, q is ion charge, and t is temperature ]... with N = Q
/ qe = 10^3. The distance to the nearest ion will generally be less than ...[ about ] ... 26 nm ...
Superpositions spanning many tubuline dimers ... therefore decohere on a timescale ...[about]... 10^(-13) s.
due to the nearest ion alone. This is quite a conservative estimate, since the other ... 10^3 ions that are
merely a small fraction further away will also contribute to the decoherence rate ... ... We neglected
screening effects because the decoherence rates were dominated by the particles closest to the system, i.e.,
the very same particles that are responsible for screening the charge from more distant ones. ... We find
that the decoherence timescales ...[ about 10^(-13) ]... seconds are typically much shorter than the relevant
dynamical timescales ...[ about 0.001 to 0.1 seconds ]... both for regular neuron firing and for kink-like
polarization excitations in microtubules. This conclusion disagrees with suggestions by Penrose and others
that the brain acts as a quantum computer, and that quantum coherence is related to consciousness in a
fundamental way. ...".

I disagree with Tegmark, on both experimental and theoretical grounds. I think that Tegmark has ignored significant
phenomena related to maintaining coherence during the 0.5 millisecond duration of a single conscious thought
involving 10^17 Tubulin Electrons.

 

On the experimental side, there are some results that indicate that coherence is maintained much longer than would be
expected from analyses such as Tegmark's. For example:

On page 20 of the 17 July 1999 issue of the New Scientist is an article by Charles Seife (a New Scientist

http://xxx.lanl.gov/abs/gr-qc/0304026
http://xxx.lanl.gov/abs/quant-ph/9907009
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Reporter) that says in part: "... last April [1998], Isaac Chuang of IBM in San Jose, California, and Neil
Gershenfeld the Massachusetts Institute of Technology created a quantum computer ... in a forthcoming issue of
Physical Review Letters, Carlton Caves ... say they are unsure why quantum computation worked. Gershenfeld
and Chuang used magnetic fields to manipulate atoms in liquid chloroform. But the problem, says Caves, is that
the choloroform atoms were not in "entangled" states. ... because the chloroform was at room temperature, the
atoms could not have been entangled ... The thermal motion of the atoms would have mixed up their quantum
states and ruined any entanglement. ... So why did the chloroform comuter work at all? Caves's colleague John
Smolin, a physicist at IBM in New York, suspects Chuang's chloroform has simulated a quantum computer,
though he doesn't know how. Or maybe the experiment hints there are other ways of doing quantum computation
that we don't yet understand. ...".
A 6 July 2001 New Scientist article by Willis Knight says: "... Molecular transistors that run on single electrons
now work at room temperature. Dutch scientists achieved the feat by buckling carbon nanotubes with an atomic
force microscope. ... By buckling a metallic carbon nanotube, they formed a small area from which a single
electron cannot escape at room temperature unless a current is applied via an electrode. ... pushing a single
electron through the transistor caused it to exhibit quantum coherence. This means that the electron maintains
some of the quantum state it obtained whilst inside the transistor when it leaves. The effect is not found within
normal electronics. ...".
According to Apoorva Patel in his paper Quantum Algorithms and the Genetic Code, quant-ph/0002037: "...
Enzymes are the objects which catalyse biochemical reactions. They are large complicated molecules, much
larger than the reactants they help, made of several peptide chains. Their shapes play an important part in
catalysis, and often they completely surround the reaction region. They do not bind to either the reactants or the
products ... for example, enzymes can suck out the solvent molecules from in between the reactants ... It is
proposed that enzymes play a crucial role in maintaining quantum coherence ... Enzymes provide a shielded
environment where quantum coherence of the reactants is maintained. ... For instance, diamagnetic electrons do
an extraordinarily good job of shielding the nuclear spins from the environment ... the coherence time observed
in NMR is O(10) sec, much longer than the thermal environment relaxation time ( hbar / kT = O(10^(-14) ) sec)
and the molecular collision time ( O(10^(-11)) sec ), and still neighbouring nuclear spins couple through the
electron cloud. ... Enzymes are able to create superposed states of chemically distinct molecules. ... Enzymes are
known to do cut-and-paste jobs ... (e.g. ... methylation, replacing H by CH3, which converts U to T). Given such
transition matrix elements, quantum mechanics automatically produces a superposition state as the lowest energy
equilibrium state. ... Delocalisation of electrons and protons over distances of the order of a few angstroms
greatly helps in molecular bond formation. It is important to note that these distances are much bigger than the
Compton wavelengths of the particles, yet delocalisation is common and maintains quantum coherence. ...".
According to an article by Bennett Davis in the 23 Feb 2002 edition of The New Scientist: "... In the early
1990s, Guenter Albrecht-Buehler ... at Northwestern ... discovered that some cells can detect and respond to
light from others. ... cells ... were using light to signal their orientation. If so, they must have some kind of eye.
... centrioles fill the bill. These cylindrical structures have slanted "blades" which ... Albrecht-Buehler ... believes
act as simple blinds. ... microtubules ... could act as optical fibres ... feeding light towards the centrioles from the
cell's wall. ... why should cells want to detect light? ... they are talking to each other ... Cells in embryos might
signal with photons so that they know how and where they fit into the developing body. ... Albrecht-Buehler ...
wants to learn their language. ... In the 1980s Fritz-Albert Popp, then a lecturer at the University of Marburg in
Germany, ... who now heads the International Institute of Biophysics in Neuss, Germany, ...[and]... runs a
company called Biophotonen that offers its expertise in reading photon emissions to gauge the freshness and
purity of food ... became interested in the optical behaviour of cells. In a series of experiments Popp found that
two cells separated by an opaque barrier release biophotons in uncoordinated patterns. Remove the barrier and
the cells soon begin releasing photons in synchrony. ...".
Acccording to cond-mat/0007185 and cond-mat/0007287 by Philip W. Anderson: "... The most striking fact
about the high-Tc cuprates is that in none of the relevant regions of the phase diagram is there any
evidence of the usual effects of phonon or impurity scattering. This is strong evidence that these states are
in a "quantum protectorate" ... a state in which the many-body correlations are so strong that the
dynamics can no longer be described in terms of individual particles, and therefore perturbations which
scatter individual particles are not effective. ...".

 

http://xxx.lanl.gov/abs/quant-ph/0002037
http://www.newscientist.com/
http://xxx.lanl.gov/abs/cond-mat/0007185
http://xxx.lanl.gov/abs/cond-mat/0007287
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On the theoretical side, there are also some reasons that I disagree with Tegmark. For example:

Hagan, Hameroff, and Tuszynski, in Physical Review E, Volume 65, 061901, published 10 June 2002, say: "...
Tegmark's commentary is not aimed at an existing model in the literature but rather at a hybrid that replaces the
superposed protein conformations of the orch. OR theory with a soliton in superposition along the microtubule ...
recalculation after correcting for differences between the model on which Tegmark bases his calculations and the
orch. OR model (superposition separation, charge vs dipole, dielectric constant) lengthens the decoherence time
to 10^(-5) &endash;10^(-4) s ...".
Mershin, Nanopoulos, and Skoulakis, in quant-ph/0007088, say: "... treat the tubulin molecule as the
fundamental computation unit (qubit) in a quantum-computational net work that consists of microtubules (MTs),
networks of MTs and ultimately entire neurons and neural networks. ...". They say "... it has been shown [by D.
L. Koruga, D. L. Ann. NY Acad. Sci. 466, 953-955 (1986)] that the particular geometrical arrangement
(packing) of the tubulin protofilaments obeys an error-correcting mathematical code known as the K2(13,
2^6, 5) code ... the existence of a quantum-error correcting code is needed to protect the delicate coherent qubits
from decoherence. This has been the major problem of quantum computers until the works of Shor and Steane
have independently shown that such a code can be implemented ... We conjecture that the K-code apparent in
the packing of the tubulin dimers and protofilaments is partially responsible for keeping coherence among the
tubulin dimers. By simulating the brain as a quantum computer it seems we are capable of obtaining a more
accurate picture than if we simulate the brain as a classical, digital computer. ...".
Raymond Chiao in gr-qc/0204012 says: "... quantum entanglement gives rise to EPR correlations at long
distance scales within the superconductor. The electrons in a superconductor in its ground BCS state are not only
macroscopically entangled, but due to the existence of the BCS gap which separates the BCS ground state
energetically from all excited states, they are also protectively entangled, in the sense that this entangled state is
protected by the presence of the BCS gap from decoherence arising from the thermal environment, provided that
the system temperature is kept well below the BCS transition temperature. The resulting large quantum rigidity
is in contrast to the tiny rigidity of classical matter, such as that of the normal metals used in Weber bars, in their
response to gravitational radiation. ...".
Resonance among 10^17 Tubulin Electrons of a single conscious thought may be important in achieving and
maintaining coherent superposition states among them. Carver Mead, in his book Collective Electrodynamics
(MIT 2000), discusses resonance coupling with electromagnetic photons. If Raymond Chiao's gravity antenna
idea is correct, then the same resonance phenomena should be applicable for gravity gravitons as for
electromagnetic photons. Carver Mead says: "... In our investigation of radiative coupling, we use a
superconducting resonator as a model system. ... we can build such a resonator from a superconducting loop and
a capacitor ... the coupling of ... two loops is the same, whether retarded or advanced potentials are used. Any
loop couples to any other on its light cone, whether past or future. ... The total phase accumulation in a loop is
the sum of that due to its own current, and that due to currents in other loops far away. ... normal modes
correspond to stationary states of the system. Once the system is oscillating in one of these modes, it will
continue to do so forever. To understand energy transfer between the resonators, we can use mixtures of normal
modes. ... Any energy leaving one resonator is tranferred to some other resonator, somewhere in the universe.
The energy in a single resonator alternates between the kinetic energy of the electrons (inductance), and the
potential energy of the electrons (capacitance). With the two resonators coupled, the energy shifts back and forth
between the two resonators in such a way that the total energy is constant ... The conservation of energy holds
despite an arbitraty separation between the resonators; it is a direct result of the symmetry of the advanced and
retarded potentials. There is no energy "in transit" between them. ... the universe contains a truly enormous
number of resonators ... [ For the 10^17 Tubulin Electrons of a single conscious thought, the resonant
frequencies are the same and exchanges of energy among them act to keep them locked in a collective coherent
state. ] ... How does a single resonator behave in an inhomogeneous universe full of other matter? In the real
universe [outside the collective coherent set of tubulin electrons], no two resonators have identical resonant
frequencies for long; however, it is a common occurrence that two frequencies will cross, and that energy will be
exchanged between the resonators during the crossing. From the point of view of collective electrodynamics, this
exchange of energy is the microscopic origin of the thermodynamic behavior of the universe as we observe it. ...
In a random universe, any particular phase is equally likely for any given crossing. A particular resonator is
therefore equally likely to receive either an increment or a decrement due to a given crossing. ... In a random

http://www.consciousness.arizona.edu/hameroff/papers/decoherence/decoherence.html
http://xxx.lanl.gov/abs/quant-ph/0007088
http://xxx.lanl.gov/abs/gr-qc/0204012
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universe [unlike the collective coherent set of tubulin electrons], there is no first-order effect in which energy
flows from the high-amplitude resonator to the low-amplitude resonator; there is, however, a second-order effect
in which energy flows, on the average, from the high-amplitude resonator to the low-amplitude resonator. The
rate of energy flow is proportional to the difference in energies, and to the inverse square of the distance. ...

... The coupling between two loops considered ...[above]... is called magnetic dipole coupling. It is characterized
by its proportionality to the second derivative of the current with respect to time. ... A much stronger coupling
can be obtained between two straight sections of wire ... We can imagine a resonator configuration for which
this type of coupling is realizable: Two parallel capacitor plates [ corresponding to the two holes in a tubulin 

 where the tubulin electron can be stable located ] of capacitance C are connected by a straight section
of superconducting wire of inductance L between their centers. Such a configuration ... is called an electric
dipole. Because there are charges at the two ends of the dipole, we can have a contribution to the electric
coupling from the scalar potential ... as well [as] from the magnetic coupling ... from the vector potential ...
electric dipole coupling is stronger than magnetic dipole coupling by the square of the ratio of the wavelenght to
the size of the element. ... For example, an atom half a nanometer in diameter radiates visible light of 500
nanometer wavelength. In this case, electric dipole coupling is a million times stronger than magnetic dipole
coupling. ... we have treated the electron as a wave, continuous in space, carrying a continuous charge density
with it. ... Arriving at the correct results required taking into account the interaction of the electron with itself,
exactly as we have done in the case of the superconducting loop. The electron wave function depends on the
potential; the potential depends of the charge density that is determined by the wave function. Thus, we have an
inherently non-linear problem ... The nonlinearity ... poses some computational issues, but no conceptual issues.
... the nonlinear theory gives the correct energy levels for the hydrogen atom ... It is by now a common
experimental fact that an atom, if sufficiently isolated from the rest of the universe, can stay in an excited state
for an arbitrarily long period. ... The mechanism for initiating an atomic transition is not present in the isolated
atom; it is the direct result of coupling with the rest of the universe. ... The electron wave function ... is
particularly sensitive to coupling with other electrons; it is coupled either to far-away matter in the universe or to
other electrons in a resonant cavity or other local structure. In the initial parts of this monograph, we were able
to ignore coupling to far-away matter because we used a collective structure in which there are 10^23 electrons,
arranged in such a way that the collective properties intrinsic to the structure scaled as the square of the number
of electrons. ... we ...[made]... a connection between the classical concept of force and the quantum nature of
matter through the concept of momentum. ... We would expect the total momentum P of the collective electron
system [ in a superconducting loop of wire ] to be the momentum per charge times the number of charges in the
loop. If there are n charges per unit length of wire ... P = n q L I ... I = n q v ... and ... P = L (nq)^2 v . The
momentum is proportional to the velocity, as it should be. It is also proportional to the size of the loop, as
reflected by the inductance L. ... Instead of scaling linearly with the number of charges that take part in the
motion, the momentum of a collective system scales as the square of the number of charges! ... In an
arrangement where charges are constrained to move in concert, each charge produces phase accumulation, not
only for itself but for all the other charges as well. So the inertia of each charge increases linearly with the
number of charges moving in concert. The inertia of the ensemble of coupled charges must therefore increase as
the square of the number of charges. ...

[ To see how Carver Mead's resonance might be applied to the Penrose-Hameroff tubulin electron model of
consciousness, consider the maximal case of N tubulin electrons with N = 10^18, each electron having thermal energy

E = kT, where k = 10^(-23) Joules Kelvin^(-1) and T = 300 Kelvin, so that Total Thermal Energy = N^2 kT =
10^(36-23) x 300 = 3 x 10^15 Joules. ( Due to the nonlinear square-scaling, it would take less if the collapse took

place gradually, a few electrons at a time. ) Note that decoherence by external thermal energy, with square-scaling, is
different from the self-decoherence of the superposition state, based on the energy-time uncertainty principle Energy x
Time = h, by which a conscious thought quantum state decoheres to form a completed thought. If N tubulin electrons
are in a collective superpostion state of conscious thought, then the total energy needed to decohere them by external

thermal energy ( decoherence due to the heat of the brain ) is much greater than the classical kinetic heat energy in the
brain, so that Quantum Consciousness in the brain is stable against thermal decoherence due to the heat of the brain. ]

http://www.reed.edu/~rsavage/microtubules.html
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... an N-turn closely coupled coil has an inductance L = N^2 Lo. Once again, we see the collective
interaction scaling as the square of the number of interacting charges. ... When two classical massive
bodies ... are bolted together, the inertia of the resuting composite body is simply the sum of the two
individual inertias. The inertia of a collective system, however, is a manifestation of the interaction, and
cannot be assigned to the elements separately. ... Thus, it is clear that collective quantum systems do not
have a classical correspondence limit. ... It is instructive to work out the magnitude of the electron inertia
in a concrete case. A small superconducting magnet has 10^4 turns of NbTi wire approximately 0.1 mm in
diameter. The magent is 7 cm long, and just under 5 cm in diameter, and produces a peak field of 7 tesla
at a currrent of 40 amperes. The magnet weighs 0.5 kilograms, and has a measured inductance of
approximately 0.5 henry. There are of the order of 10^28 electrons per cubic meter in the wire, or 10^20
electrons per meter length of wire, corresponding to approximately 10 coulombs of electronic charge per
meter of wire. At 40 amperes, these electrons move at a velcoity v = 4 m / sec. the total length l of wire is
about 10^3 meters, so the total electronic charge in the magnet is about 10^4 coulombs. Using these
values, A = PHI / l = L I / l = 0.02 V sec / meter. The electromagnetic momentum p of an electron is just
this vector potential multiplied by the electronic charge; from this, we can infer an electromagnetic mass
m for each electron: q A = 3.2 x 10^(-21) coulomb V sec / meter = m v m = 10^(-21) kg For comparison,
the mass of a free electron is approximately 10^(-30) kg, and the rest mass of a proton is a factor 1800
larger than that of an electron. The electromagnetic mass of an electron in our magnet is thus a factor of
10^9 larger than the rest mass of a free electron. ...[ The electromagnetic mass of all the electrons in the
magnet is 10^20 electrons / meter x 10^3 meters x 10^(-21) kg / electron = 100 kg ]... The total inertia of
the electron system in the magnet is much larger than the actual mass of all the atoms making up the
magnet [ 0.5 kg ]. ...".

[ The above material from Carver Mead is directly applicable to the superposition state of tubulin electrons [[ and is
related to the idea of a Quantum Protectorate ]]. The following material shows how the same viewpoint applies to

understanding quantum state transitions. ]

... We have developed a detailed description of the energy-transfer process between macroscopic quantum
resonators ... We are now in a position to understand the radiative transfer between two identical atomic
systems. ... The two atoms act like two small dipole resonators, and energy is radiatively transferred ...
Once the coupled mixed state starts to develop, it becomes self-reinforcing. ... This self-reinforcing
behavior gives the transition its initial exponential character. Once the transition is fully under way, the
two states are nearly equally represented in the superposition, and the coupled system closely resembles
the coupled resonators ... Once the transition has run its course, each atom settles into its final eigenstate.
...

... there are quantum jumps, but they are not discontinuities. They may look discontinuous because of the
nonlinear, self-reinforcing nature of a quantum transition; but at the fundamental level, everything can be
followed in a smooth and continuous way .... to arrive at this picture, we had to give up the one-way
direction of time, and allow coupling to everything on the light cone ... the Green's function for collective
systems is totally free of singularities, and cannot, by its very nature, generate infinities ... There is no
action of an elementary charge [ which is fundamentally an amplitude to transmit or absorb energy by
radiative transfer ] upon itself ...".

 [[ According to cond-mat/0007287 and cond-mat/0007185 by Philip W. Anderson: "... Laughlin and Pines have
introduced the term "Quantum protectorate" as a general descriptor of the fact that certain states of quantum
many-body systems exhibit properties which are unaffected by imperfections, impurities and thermal
fluctuations. They instance the quantum Hall effect, which can be measured to 10^(-9) accuracy on samples with
mean free paths comparable to the electron wavelength, and flux quantization in superconductors, equivalent to
the Josephson frequency relation which again has mensuration accuracy and is independent of imperfections and
scattering. An even simpler example is the rigidity and dimensional stability of crystalline solids evinced by the
STM. ... the source of quantum protection is a collective state of the quantum field involved such that the
individual particles are sufficiently tightly coupled that elementary excitations no longer involve a few
particles but are collective excitations of the whole system ... and therefore perturbations which scatter

http://xxx.lanl.gov/abs/cond-mat/0007287
http://xxx.lanl.gov/abs/cond-mat/0007185
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individual particles are not effective. ... The purpose of this paper is, first, to present the overwhelming
experimental evidence that the metallic states of the high Tc cuprate superconductors are a quantum
protectorate; and second, to propose that this particular collective state involves the phenomenon of charge-
spin separation, and to give indications as to why such a state should act like a quantum protectorate. ... Spin-
charge separation is a very natural phenomenon in interacting Fermi systems from a symmetry point of view ...
The Fermi liquid has an additional symmetry which is not contained in the underlying Hamiltonian, in that the
two quasiparticles of opposite spins are exactly degenerate and have the same velocity at all points of the Fermi
surface. This is symmetry SO(4) for the conserved currents at each Fermi surface point since we have 4
degenerate real Majorana Fermions. But the interaction terms do not have full SO(4) symmetry, since they
change sign for improper rotations, so the true symmetry of the interacting Hamiltonian is SO4 / Z2 = SU2 x
SU2, i.e., charge times spin. A finite kinetic energy supplies a field along the " direction of the charge SU(2) and
reduces it to U(1), the conventional gauge symmetry of charged particles. ...". Also, according to cond-
mat/0301077 by M.Ya. Amusia, A.Z. Msezane, and V.R. Shaginyan: "... the fermion condensation ... can be
compared to the Bose-Einstein condensation. ... the appearance of ... fermion condensate (FC) ... is a quantum
phase transition ... that separates the regions of normal and strongly correlated liquids. Beyond the fermion
condensation point the quasiparticle system is divided into two subsystems, one containing normal quasiparticles,
the other being occupied by fermion condensate localized at the Fermi level. ... fermion systems with ... fermion
condensate (FC) ... have features of a "quantum protectorate" ... This behavior ... takes place in both three
dimensional and two dimensional strongly correlated systems ... The only difference between 2D electron
systems and 3D ones is that in the latter ... fermion condensation quantum phase transition (FCQPT) ... occurs at
densities which are well below those corresponding to 2D systems. For bulk 3He, FCQPT cannot probably take
place since it is absorbed by the first order solidification ... an infinitely extended system composed of Fermi
particles, or atoms, interacting by an artificially constructed potential with the desirable scattering length a ...
may be viewed as trapped Fermi gases ... We conclude that FCQPT can be observed in traps by measuring the
density of states at the Fermi level ... It seems quite probable that the neutron-neutron scattering length (a = 20
fm) is sufficiently large to be the dominant parameter and to permit the neutron matter to have an equilibrium
energy, density, and the singular point ... at which the compressibility vanishes. Therefore, we can expect that
FCQPT takes place in a low density neutron matter leading to stabilization of the matter by lowering its ground
state energy. ... fermion condensate (FC) ... "quantum protectorate" ... behavior ... demonstrates the possibility to
control the essence of strongly correlated electron liquids by weak magnetic fields. ... We have demonstrated that
strongly correlated many-electron systems with FC, which exhibit strong deviations from the Landau Fermi
liquid behavior, can be driven into the Landau Fermi liquid by applying a small magnetic field B at low
temperatures. A re-entrance into the strongly correlated regime is observed if the magnetic field B decreases to
zero, while the effective mass M* diverges as M* proportional to 1 / sqrt(B). The regime is restored at some
temperature T* proportional to sqrt(B). This behavior is of a general form and takes place in both three
dimensional and two dimensional strongly correlated systems, and demonstrates the possibility to control
the essence of strongly correlated electron liquids by weak magnetic fields. ...". ]]

 

I close this paper with brief summaries of relevant experiments of Grinberg-Zylberbaum, the quantum
cosmology of Paula Zizzi, and 26-dimensional closed unoriented bosonic string theory interpreted as a many-

worlds quantum theory in which strings correspond to world lines, with massless spin-2 gravitons in 26-
dimensions corresponding to gravitational interaction among tubulin electrons in states with Penrose-Hameroff

superposition separation.

The whereabouts of Grinberg-Zylberbaum (as far as I know) is unknown, and he may even be deceased.
Paola Zizzi is scheduled to describe her work at Quantum Mind 2003 - Consciousness, Quantum Physics and the
Brain,March 15-19, 2003, University of Arizona, Tucson, Arizona, so that you can get a first-hand description
of her work from her, which is doubtless much better than my brief description below.
The interpretation of 26-dimensional closed unoriented bosonic string theory interpreted as a many-worlds
quantum theory in which strings correspond to world lines is based on my D4-D5-E6-E7-E8 VoDou Physics
Model.

http://xxx.lanl.gov/abs/cond-mat/0301077
http://xxx.lanl.gov/abs/cond-mat/0301077
http://www.consciousness.arizona.edu/quantum-mind2/
http://www.consciousness.arizona.edu/quantum-mind2/
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Grinberg-Zylberbaum Experiments

Some interesting experimental results relevant to Chiao gravity antennas and to Mead resonant coupling were obtained
by neurophysiologist Grinberg-Zylberbaum. According a 1997 Science Within Consciousness web article by Henry
Swift:

"... The experiment conducted by neurophysiologist Grinberg-Zylberbaum ... The Einstein- Podolsky-
Rosen Paradox in the Brain; The Transferred Potential, Physics Essays 7,(4), 1994. ... demonstrate[s] the
existence of a macroscopic quantum system in the human brain through the demonstration of ... non-local
correlation between brains ... In this experiment two subjects ... meditated together for twenty minutes. A
total of seven pairs of subjects of both sexes, with ages from 20-44 years participated in the study. After
meditation and while maintaining their "direct communication" (without speech), they were placed in
semi-silent, electro-magnetically shielded chambers separated by 45 feet. ... Both subjects were connected
to EEG instruments and 100 random flashes of light were presented to subject A, while both remained
reclined with semi-closed eyes. Subject B was not told when the light was flashed for subject A, and
control correlation checks were also made at random times with no light flashes. The results indicated that,
"after a meditative interaction between two people who were instructed to maintain direct communication
(i.e. to feel each other's presence even at a distance), in about one out of four cases when one of the
subjects was stimulated in such a way that his/her brain responded clearly (with a distinct evoked
potential), the brain of the nonstimulated subject also reacted and showed a transferred potential of a
similar morphology....

 

... The striking similarity of the transferred and evoked potentials and the total absence of transferred
potentials in the control experiments leave no room for doubt about the existence of an unusual
phenomenon, namely, propagation of influence without local signals. ... It is also extremely significant that
the occurrence of transferred potential is always associated with the participants' feeling that their
interaction is successfully completed (in contrast to the lack of transferred potential, when there is no such
feeling). The interaction that correlates the subjects under study is entirely an interaction via non-local
consciousness. ... none of the subjects B ever reported realizing any type of conscious experience related
to the appearance of the transferred potential ...". According to a 1996 DynaPsych article by Ervin Laszlo:
"... A particularly poignant example was furnished by a young couple, deeply in love. Their EEG patterns
remained closely synchronized throughout the experiment, testifying to their report of feeling a deep
oneness. ... In a limited way, Grinberg-Zylberbaum could also replicate his results. When a subject
exhibited the transferred potentials in one experiment, he or she usually exhibited them in subsequent
experiments as well. ...".

What has Grinberg-Zylberbaum done since 1994? That is unknown. According to an article by Sam Quinones, in the
July/August 1997 New Age Journal, as shown on a Sustained Action web page:

"... In 1977 Grinberg returned to Mexico City ... A deeply spiritual man, Grinberg had moved from houses
where he felt bad energy, believed he once had flown, and kept a meditation room lined with books and

http://www.swcp.com/~hswift/swc/Spring97/9701swift.html
http://www.swcp.com/~hswift/swc/Spring97/9701swift.html
http://www.goertzel.org/dynapsyc/1996/subtle.html
http://www.sustainedaction.org/Explorations/professor_jacobo_grinberg.htm
http://www.sustainedaction.org/Explorations/professor_jacobo_grinberg.htm
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pictures of gurus. A semi-observant Jew, he sought out great thinkers on the Kabbalah. ... at UNAM ... he
... met the person who, he wrote later, would influence him more than any other: Barbara Guerrero, a
former cabaret singer and lottery ticket seller who had fought with Pancho Villa as a young girl. Doña
Pachita, as Guerrero was known, was a curandera. ... Pachita could go into a trance state during which the
spirit of Cuauhtémoc, the nephew of the great Aztec ruler Moctezuma, occupied her consciousness. ...
Grinberg ... believed that experience and perception were created as a result of this interaction, and that
the curative powers of shamans and *curanderas* like Pachita came from their ability to gain access to the
informational matrix and change it, thereby affecting reality. ... Grinberg designed an experiment . . . using
two people instead of one. Both subjects, with electrodes attached to their skulls, were put in a dark room
and told to try to achieve a sort of meditative union. After twenty minutes, one was sent to a separate
room. The remaining person was stimulated with a series of light flashes or sounds while his or her brain
waves were measured. The brain waves of the isolated person were also measured. In 1987 Grinberg
recorded for the first time a simultaneous reaction to the stimuli on the part of the isolated, non-stimulated
person, a phenomenon he called 'transferred potential.' Over the years, with increasingly sophisticated
equipment, he documented transferred potential 25 percent of the time, he wrote. It was a remarkable
finding, totally contrary to the tenets of mainstream science. Grinberg believed it supported his theory of a
neuronal field connecting all human minds. ... In 1991, Grinberg, his wife, and Tony Karam visited
Castaneda at the latter's invitation in Los Angeles. There, Karam says, Castaneda proposed that Grinberg
leave his UNAM lab to live in his community. Grinberg declined. Their relationship disintegrated during a
trip Castaneda took to Mexico City two years later. Grinberg's friends and family remember him frequently
calling Castaneda an egomaniac, more interested in power than truth. They also recall that Tere
[Grinberg's wife] remained enamored with Castaneda and his group. ... For Jacobo Grinberg Zylberbaum,
1994 was a pretty good year. ... At his laboratory in the psychology department of the National
Autonomous University of Mexico (UNAM) in Mexico City, he recorded the brain waves of a shaman,
Don Rodolfo from Veracruz, in a trance state. ... Grinberg's book on his seminal influence, Barbara
Guerrero, the blind witch doctor known as Dona Pachita, was finally about to be published in English. ...
Then in December, Grinberg missed some appointments with students. Two days before his long-awaited
trip to Nepal on December 14, he failed to attend his own birthday party. ... When Grinberg did not return
from Nepal as planned, still no one thought much of it. ... But the weeks became months. Calls were made
... Nothing. No record of Grinberg or his wife ... Tere ... even leaving Mexico. ... In the two-and-a-half
years since he disappeared, no trace of him, dead or alive, has been found. All that remain are his books,
his theories ... The theory for which Grinberg came to be known reflected his personality. Relying on
physics and his experiences with witch doctors, or *curanderos*--a bit of Einstein, a bit of Dona Pachita--
its essential message was warm and hopeful: All humankind is interconnected. ...".

 

Zizzi Quantum Cosmology

In gr-qc/0007006, Paola Zizzi says, ( with some editing by me denoted by [ ] ):

"... the vacuum-dominated early inflationary universe ... is a superposed quantum state of qubits. ... the
early universe had a conscious experience at the end of inflation, when the superposed quantum state of ...
[ 10^18 = N quantum qubits ] ... underwent Objective Reduction. The striking point is that this value of [
N ] equals the number of superposed tubulins-qubits in our brain ... [ in the inflationary phase of our
universe ] ... the quantum register grows with time. In fact, at each time step ... [ Tn = (n+1) Tplanck
(where Tplanck = 5.3 x 10^(-44) sec) ] ... a Planckian black hole, ( the n=1 qubit state 1 which acts as a
creation operator , supplies the quantum register with extra qubits. ... At time Tn = (n+1) Tplanck the
quantum gravity register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2 ] ... By the quantum
holographic principle, we associate N qubits to the nth de Sitter horizon ... remember that |1> = Had|0>
where Had is the Hadamard gate ... the state ... [ of N qubits ] ... can be expressed as ... [ |N> = ( Had|0>
)^N ] ... As the time evolution is discrete, the quantum gravity register resembles more a quantum cellular
automata than a quantum computer. Moreover, the quantum gravity register has the peculiarity to grow at
each time step ( it is self-producing ). If we adopt an atemporal picture, then the early inflationary universe

http://xxx.lanl.gov/abs/gr-qc/0007006
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can be interpreted as an ensemble of quantum gravity registers in parallel ... which reminds us of the
many-worlds interpretation. ... The superposed state of quantum gravity registers represents the early
inflationary universe which is a closed system. Obviously then, the superposed quantum state cannot
undergo environmental decoherence. However, we know that at the end of the inflationary epoch, the
universe reheated by getting energy from the vacuum, and started to be radiation-dominated becoming a
Friedmann universe. This phase transition should correspond to decoherence of the superposed quantum
state. The only possible reduction model in this case is self-reduction ... during inflation, gravitational
entropy and quantum entropy are mostly equivalent ... Moreover ... The value of the cosmological constant
now is ... /\N = 10^(-56) cm^(-2) ... in agreement with inflationary theories. If decoherence of N qubits
occurred now, at Tnow = 10^60 Tplanck ( that is, n = 10^60, N = 10^120 ) there would be a maximum
gravitational entropy ... [ maximum entropy Smax = N ln2 = 10^120 ] ... In fact, the actual entropy is
about ... [ entropy now Snow = 10^101 ] ... [Therefore] decoherence should have occurred for ... [ Ndecoh
= 10^(120-101) = 10^19 = 2^64 ] ... which corresponds to ... [ n = 9 and to ] ... the decoherence time ... [
Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...".

Is there a fundamental reason that the number of qubits at which our inflationary universe experiences self-
decoherence is Ndecoh = 10^19 = 2^64 ?

From the point of view of the D4-D5-E6-E7-E8 Vodou Physics model, the fundamental structure is the 2^8 = 256-
dimensional Cl(8) Clifford algebra, which can be described by 2^8 qubits. Our inflationary universe decoheres when it
has Ndecoh = 2^64 qubits. What is special about 2^64 qubits ? 2^64 qubits corresponds to the Clifford algebra Cl(64)
= Cl(8x8). By the periodicity-8 theorem of real Clifford algebras that Cl(K8) = Cl(8) x ... tensor product K times ... x
Cl(8), we have: Cl(64) = Cl(8x8) = Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) Therefore, Cl(64) is the
first ( lowest dimension ) Clifford algebra at which we can reflexively identify each component Cl(8) with a vector in
the Cl(8) vector space. This reflexive identification/reduction causes decoherence. In my opinion, it is the reason that
our universe decoheres at N = 2^64 = 10^19, so that inflation ends at age 10^(-34) sec.

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger than the number of tubulins Ntub =
10^18 of the human brain. In my opinion, conscious thought is due to superposition states of those 10^18 tubulins.
Since a brain with Ndecoh = 10^19 tubulins would undergo self-decoherence and would therefore not be able to
maintain the superposition necessary for thought, it seems that the human brain is about as big as an individual brain
can be.

  

26-dimensional closed unoriented bosonic string theory interpreted as a Many-Worlds Quantum Theory in
which strings correspond to World Lines, with massless spin-2 Gravitons in 26-dimensions corresponding to

gravitational interaction among Tubulin Electrons in states with Penrose-Hameroff Superposition Separation  

[[ In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent the world-lines of fermion
particle-antiparticle pairs ( the pair of fermions acting as a boson so that the entire string is bosonic ) from the time of
their creation to their eventual mutual annihilation,

   *  
  / \   ...
 /   \ /
/     |         (The illustrated closed string is red.
\     |          It interacts with a partially shown gray string.)
 \   / \...
  \ / 
   *  

perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in the meantime, so that part of each
string might represent a photon or other particle of any type formed by interaction of one of the particle/antiparticle pair.

Note that since our Universe began with a Big Bang, all its particles originate from pair creation since then. For pairs that do not
appear to reconnect for mutual annihilation within the volume of 26-dimensional spacetime being considered in working with the
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String Theory,

****************  
  \    ...   /
   \      \ /
    \      |         (The illustrated string is red.
     \     |          It interacts with a partially shown gray string.
      \   / \...      A perfect absorber in the future  
       \ /            is indicated by ******* ).
        *  

the string is closed by considering the 26-dimensional spacetime to be a compactified 25+1 dimensional Minkowski spacetime due
to considering the Universe to "... be a perfect absorber in the future ...[as in]... the Wheeler-Feynman ... absorber theory of
radiation ..." described by Narlikar in his book Introduction to Cosmology (Cambridge 1997) (Section 8.8.1) and related to the
Collective Electrodynamics of Carver Mead. For most of the matter in our Galactic Cluster, such an absorber could be a Black Hole
of the Black Hole Era. Such a compactification is also similar to the conformally compactified 3+1 dimensional Minkowski
spacetime M# used by Penrose and Rindler in their book Spinors and Space-Time, Volume 2 (Cambridge 1986) (particularly
Chapter 9). ]]

 

Roger Penrose says, in Shadows of the Mind (Oxford 1994), page 344,

"... We can now consider the gravitational self-energy of that mass distribution which is the difference
between the mass distributions of the two states that are to be considered in quantum linear superposition.
The reciprocal of this self-energy gives ... the reduction timescale ...".

This is the decoherence time T = h / E.

For a given Particle, Stuart Hameroff describes this as a particle being separated from itself, saying that

the Superposition Separation a is "... the separation/displacement of a mass separated from its superposed
self. ... The picture is spacetime geometry separating from itself, and re-anealing after time T. ...".

If the Superposition consists of States involving one Particle of Mass m, but with Superposition Separation a, then the
Superposition Separation Energy Difference is the gravitational energy

E = G m^2 / a

In the Osaka paper, Hameroff says that Penrose describes Superposition Separation as "... shearing off into separate,
multiple spacetime universes as described in the Everett "multi&endash;worlds" view of quantum theory. ...".

If 26-dimensional closed unoriented bosonic string theory is interpreted as a Many-Worlds Quantum Theory in which
strings correspond to World Lines

( see my paper at http://arXiv.org/abs/physics/0102042 )

then massless spin-2 Gravitons in 26 dimensions correspond to gravitational interaction among States with Penrose-
Hameroff Superposition Separation.

 

Such massless spin-2 Gravitons in 26 dimensions are described by Joseph Polchinski in his books String Theory vols. I
and II( Cambridge 1998) where he says:

"... [In] the simplest case of 26 flat dimensions ... the closed bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... [and] ... is the unique theory with this symmetry ... It is possible to
have a consistent theory with only closed strings ... with Guv representing the graviton ...", as to which
Green, Schwartz, and Witten, in their book Superstring Theory, vol. 1, p. 181 (Cambridge 1986) say "...

http://arxiv.org/abs/physics/0102042
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the long-wavelength limit of the interactions of the massless modes of the bosonic closed string ... [which]
... can be put in the form

INTEGRAL d^26 x sqrt(g) R

...[of 26-dimensional general relativistic Einstein Gravitation]...".

 

A nice description of how such Gravitons propagate in the 26 dimensions is given by Stephen Hawking in his book
The Universe in a Nutshell (Bantam 2001). To see how Hawking's description of gravity in 26 dimensions might be
applied to the Penrose-Hameroff tubulin electron model of consciousness, first assume the validity of the interpretation
of 26-dimensional bosonic string theory as a Many-Worlds Quantum Theory in which strings correspond to World
Lines. However, Hawking speaks of branes rather than individual particle world lines. From the viewpoint of this
paper, such branes should be regarded as 4-dimensional physical spacetime neighborhoods of individual particles.
Timelike parts of such branes should be described in terms of 27-dimensional M-theory, and spacelike parts of such
branes should be described in terms of 28-dimensional F-theory ( for more about such M-theory and F-theory, see my paper at
http://arXiv.org/abs/physics/0102042 ). In his book, Hawking says:

"... Large extra dimensions ... would imply that we live in a brane world, a four-dimensional surface or
brane in a higher-dimensional spacetime. Matter and nongravitational forces would be confined to the
brane. ... On the other hand, gravity ... would permeate the whole bulk of the higher-dimensional
spacetime ... because gravity would spread out in the extra dimensions, it ... would fall off faster with
distance than it would in four dimensions. ... If this more rapid falloff of the gravitational force extended to
astronomical distances, we would have noticed its effect ... However, this would not happen if the extra
dimensions ended on another brane not far away from the brane on which we live. ...

  ...

[ Note that in the Penrose-Hameroff model the superposition separation of two individual states in the superposition
states of a single tubulin electron is of the order of a nanometer. ]

... A second brane near our brane would prevent gravity from spreading far into the extra dimensions and
would mean that at distances greater than the brane separation, gravity would fall off at the rate one would
expect for four dimensions. ...

... On the other hand, for distances less than the separation of the branes, gravity would vary more rapidly.
The very small gravitational force between heavy objects has been measured accurately in the lab but the
experiments so far would not have detected the effects of branes separated by less than a few millimeters.
...".

 Note added 18 July 2005:

Lubos Motl said in his blog post Deviations from Newton's law seen? at http://motls.blogspot.com/ dated 6 June 2005:

"... Eric Adelberger et al. ... University of Washington ... seems to have detected deviations from Newton's
gravitational law at distances slightly below 100 microns at the "4 sigma" confidence level. ... Their measured force at

http://arxiv.org/abs/physics/0102042
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these multimicron distances is weaker than expected from Newton's formula. ... Note that 100 microns is also the scale
of the vacuum energy - the cosmological constant. In other words, "1/(100 microns)^4" equals the energy density of
the observed vacuum energy. ...". I commented: "... If gravitational attraction does appear to decrease at distances
closer than 100 microns = 10^(-2) cm = 10^31 Planck Lengths (Lp) and if that distance to the 4th power, or 10^124
Lp^4, is taken to be equivalent to the cosmological constant energy density and if the cosmological constant is seen as
dark energy that causes large-scale expansion of our universe then could it be that when your experimental system is
within a volume corresponding to ... the cosmological constant energy density the dark energy "force" becomes
effectively a repulsive force that cancels some of the ordinary gravitational attraction and therefore makes gravity
appear to be weaker at distances less than 10^31 Lp ? In other words, the dark energy "force" may be something that
manifests itself only on large scales (expansion of the universe) and on small scales (at or below the scale of its energy
density). ...".

 

......
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Tony Smith's Home Page

 

Cosmology - 2001 - 2003,

including the Multipole Structure of the CMBR,

based on COBE, Supernova Ia, Boomerang and Maxima, WMAP

Cosmology of D4-D5-E6-E7-E8 VoDou Physics model
Dark Energy /\ and Cold Dark Matter during the past 2 Gy

If Cold Dark Matter = Primordial Black Holes (PBH)
If Cold Dark Matter = MOND
If Cold Dark Matter = PBH + MOND

Special Times in the life of our Universe

In Two World Systems Revisited: A Comparison of Plasma Cosmology and the Big Bang, by Eric J. Lerner, author
of The Big Bang Never Happened, Viking Press, New York, 1992, compares consensus Big Bang Cosmology with

Electromagnetic Plasma Cosmology.

 

COBE - Hubble Constant - Expanding Universe:

NOW we are at T = 10^(-3) eV = 3 degK as seen by COBE. In certain regions (accretion disks of black holes, particle
collisions, centers of stars, etc.) the local temperature is much higher.

 

Michael Rowan-Robinson, in astro-ph/0012026, advocates a /\ = 0 model, which is ruled out by Supernova
observations. However, his article has useful descriptions of cosmological phenomena, including the Hubble diagram
...[giving an]... estimate for Ho, 63 +/- 6 km/s/Mpc

http://xxx.lanl.gov/abs/astro-ph/0012026
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... for OMEGAo = 0.3; /\o = 0.7, the age becomes 15.0 +/- 1.4 Gyr. ...[which].... can be compared with

the estimate of Chaboyer et al (1998) for the age of the globular clusters, 11.5 +/- 1.3 Gyr,
to which must be added the time to form the globular clusters, 0.2-2 Gyr, depending on the redshift
of formation. ...

... Fig 3 shows the Hubble diagram, velocity versus luminosity distance, for snIa ... filled circles ... , SZ clusters ... open
circles ... and gravitational lens time delay systems ... crosses ... .

The theoretical curves are shown for an assumed Hubble constant of 63 km/s/Mpc. ...".  

 

A November 2000 analysis of the Cosmic Microwave Background and Cosmic Parameters, ( astro-ph/0011378 ) says:

http://xxx.lanl.gov/abs/astro-ph/0011378
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"... All current CMB data plus a relatively weak prior probability on the Hubble constant, age and LSS points to

little mean curvature ( OMEGAot = 1.08 +/- 0.06 ) and
nearly scale invariant initial fluctuations ( ns = 1.03 +/- 0.08 ),

both predictions of (non-baroque) inflation theory. ... Table 1. Cosmological parameter values and their 1-sigma errors
are shown, determined after marginalizing over the other 6 cosmological and 4 + experimental parameters, for
B98+Maxima-I+prior-CMB and the weak prior, 0.45 < h < 0:9, age > 10 Gyr. The LSS prior was also designed to be
weak. ... the last line shows the limit on wQ if we allow it to vary (the other parameters do not move much). ... The
detections in the table are clearly very stable if extra "prior" probabilities for LSS andSN1 are included, and are also
stable with much stronger priors on h, but do move if the BBN-derived 0.019 +/- 0.002 prior is imposed. If OMEGAtot
is varied,

... Though the CDM density is in the expected range ( OMEGAcdm h^2 = 0.17 +/- 0.02 ),

the baryon density OMEGAb h^2 = 0.030 +/- 0.005 is somewhat above the independent 0.019 +/- 0.002
nucleosynthesis estimates.

CMB+LSS gives independent evidence for dark energy ( OMEGA/\ = 0.66 +/- 0.06 ) at the same level as from
supernova (SN1) observations, with a phenomenological quintessence equation of state limited by SN1+CMB+LSS to
wQ < -0.7 cf .the wQ = -1 cosmological constant case. ...".

  

Supernova and CMB results indicate that our universe is Flat with Cold Dark Matter and a
Cosmological Constant.

In astro-ph/0008057, Evidence from Type Ia Supernovae for an Accelerating Universe, Filippenko and Riess say:

"... SNe Ia are believed to result from the thermonuclear disruption of carbon-oxygen white dwarfs, while
SNe II come from core collapse in massive supergiant stars. ...

Low-redshift SNe Ia ( z < 0.1 ) demonstrate that the Hubble expansion is linear, that H0 = 65 +/- 2
(statistical) km s^(-1) Mpc^(-1), and that the properties of dust in other galaxies are similar to those of

http://xxx.lanl.gov/abs/astro-ph/0008057
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dust in the Milky Way.

We find that the light curves of high-redshift (z = 0.3 to 1) SNe Ia are stretched in a manner consistent
with the expansion of space; similarly, their spectra exhibit slower temporal evolution ( by a factor of 1+z
) than those of nearby SNe Ia.

The luminosity distances of our first set of 16 high-redshift SNe Ia are, on average, 10 to 15% farther than
expected in a low mass-density ( M = 0.2 ) universe without a cosmological constant. Preliminary analysis
of our second set of 9 SNe Ia is consistent with this.

Our work supports models with positive cosmological constant and a current acceleration of the
expansion. ... The dynamical age of the Universe is estimated to be 14.2 +/- 1.7 Gyr, consistent with the
ages of globular star clusters. ...".

 

According to a 2 April 2001 article by Robin Lloyd on space.com: "... The Hubble Space Telescope recently captured
light from a supernova ... SN1997ff ... located farther from Earth than any previously seen ... 10 billion light-years
from Earth. ...

... The team of astronomers, led by Riess, made the discovery by analyzing hundreds of images taken by Hubble in
infrared and visible light to study how galaxies formed. Fortuitously, one of the galaxies contained a supernova in
Ursa Major previously discovered by astronomers Ron Gilliland of STScI and Mark Phillips of the Carnegie
Institutions of Washington. ...[ According to a 4 April 2001 article by David Whitehouse on BBC News Online: "...
The ancient stellar detonation was detected by digitally subtracting a before and after image of a faint, yellowish
galaxy seen in the now famous Hubble "deep field" image. This difference image shows the supernova ...".]... "The
problem was there was only a single measurement of the supernova made when it was discovered," Riess said. "This
was not enough to know if this supernova was old, young, at its brightest -- just the information we need to know how
bright it is intrinsically and figure out how far away it is." ...

http://www.space.com/scienceastronomy/astronomy/farthest_supernova_010402.html
http://www.space.com/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1260000/1260506.stm
http://news.bbc.co.uk/
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...  ...".

According to a 2 April 2001 press release from STScI: "... the universe only recently began speeding up, a discovery
made about three years ago when the unusually dim light of several distant supernovas suggested the universe is
expanding more quickly than in the past, but there were alternate explanations. The more distant supernova [ SN1997ff
] ( redshift z=1.7 ) refutes these alternatives and offers the first ... observational evidence that

gravity began slowing down the expansion of the universe after the big bang.
Only later did the repulsive force of dark energy [ Cosmological Constant ] win out over gravity's attractive grip.
...".

 

 

According to astro-ph/0011378: "... The Boomerang 150A GHz map (i.e., for one of 16 bolometers) and the
multifrequency Wiener-filtered Maxima-I map, its 124 square degrees drawn to scale, are shown ...

... Only the 440 square degrees within the central rectangle of the entire 1800 square degrees covered by Boomerang
were used in the analysis. ...".

 

Boomerang (balloon observations of millimetric extragalactic radiation and geomagnetics) results reported by de
Bernadis et al in Nature 404 (27 April 2000) 955-959 show that "... Tiny inhomogeneities in the early Universe left
their imprint on the microwave background in the form of small anisotropies in its temperature. These anisotropies
contain information about ... the total energy density and curvature of the Universe. We compute the angular power
spectrum of the microwave background, and find a peak at Legendre multipole (I_peak = 197 +/- 6), with an
amplitude delta_T _200 = (69 +/- 8) microK. This is consistent with that expected for cold dark matter models

http://hubblesite.org/newscenter/archive/2001/09/image/g
http://oposite.stsci.edu/pubinfo/pr/2001/09/pr.html
http://oposite.stsci.edu/
http://xxx.lanl.gov/abs/astro-ph/0011378
http://www.nature.com/
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in a flat (euclidean) Universe, as favoured by standard inflationary models. ...

... Our data clearly show the presence of power beyond the peak at l =197, corresponding to smaller-scale structures. ...

... Each point ... has negligible correlations with the adjacent points. The error bars ... grow at large l due to the signal
attenuation ... The current 1 minute uncertainty in the angular resolution of the measurement creates an additional
uncertainty - indicated by the distance between the ends of the red error bars and the blue horizontal lines - that is
completely correlated and is largest (11%) at l = 600. The green points show the power spectrum of a difference map
... Signals originating from the sky should disappear in this map, so this is a test for contamination in the data ... The
solid curve has parameters
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( OMEGA_b, OMEGA_m, OMEGA_lambda, n_s, h ) =

= ( 0.05, 0.31, 0.75, 0.95, 0.70 )

It is the best-fit model for the Boomerang test flight data and is shown for comparison only. The model that best fits
the new data reported here will be presented elsewhere. ...".

Wayne Hu, in News and Views, Nature 404 (27 April 2000) 939-940, says "... Perhaps the most intriguing aspect of
the Boomerang results is the lack of a prominent second peak at half the angular scale of the first. ... [The] ... standard
model ... is strongly inconsistent with the observed lack of a prominent second peak in the power spectrum of the
cosmic microwave background. ... The key to resolving the mystery of the second peak will be measurements of
higher precision and resolution ...".

It seems to me that the second peak is showing up in data from Maxima, and that further data will show that the
second peak is really there. See the paper astro-ph/0007333 Cosmology from MAXIMA-1, BOOMERANG &
COBE/DMR CMB Observations, which says: "... ùAnalysis of the combined data yields 68% (95%) confidence limits
on

the total density, OMEGAtot = 1.11 +/- 0:07 (+0.13 -0.12 ),
the baryon density, OMEGSAb h^2 = 0.032 +0.005 -0.004 (+0.009 -0.008 ), and
the scalar spectral tilt, ns = 1.01 +0.09 -0.07 (+0.17 -0.14 ).

These data are consistent with inflationary initial conditions for structure formation. Taken together with other
cosmological observations, they imply the existence of both non-baryonic dark matter and dark energy in the universe.
... The B98 and Maxima-1 angular power spectra are shown ...

along with some best-fit models. ... the curves show the best fit model in the joint parameter estimation with weak
priors [black solid line] and the best fit with OMEGAtot = 1 [magenta dashed line]. ... They remain the best fits when
the large scale structure prior is added, and when the SN prior is added the OMEGAtot = 1 model becomes the best fit
in both cases. ... Both teams are analyzing additional data which may significantly reduce the errors in the region of the
power spectrum where further peaks are expected. ...".

Marc Kamionkowski and Ari Buchalter, in astro-ph/0001045, say: "... Contours of the multipole moment l_2 at which
the second peak in the CMB power spectrum occurs. ...

http://www.nature.com/
http://xxx.lanl.gov/abs/astro-ph/0007333
http://xxx.lanl.gov/abs/astro-ph/0007333
http://xxx.lanl.gov/abs/astro-ph/0001045
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... The heavy solid curves (blue) show contours of l_2 =475, 500, 525, 575, and 625 for the central value, OMEGAb
h^2 = 0.019, of the baryon-to-photon ratio. The lower lighter (red) curves and the upper lighter (green) curves show
the same for OMEGAb h^2 = 0.015 and OMEGAb h^2 = 0.023, respectively. The horizontal and vertical shaded
regions are those allowed, respectively, by HST measurements of the Hubble constant and by supernova results. ...".

 

The second peak is indeed shown in astro-ph/0104460, A measurement by BOOMERANG of angular power spectrum
of multiple peaks in the the cosmic microwave background, by Netterfield et al, who say: "... The "no priors" best fit
model ( OMEGA_tot = 1.15; Ho = 42; OMEGA_/\ = 0.7; OMEGA_b h^2 = 0.020; OMEGA_c h 2 = 0.060; to = 20
Gyrs ) fits the central values very well with no calibration or beam shift, but has an unacceptably low value for Ho.

Once the weak priors are invoked, the remaining models take advantage of the uncertainty in calibration and beam size
to maintain a good fit. ...".

and

also shown in astro-ph/0104490, COSMOLOGICAL PARAMETER EXTRACTION FROM THE FIRST SEASON
OF OBSERVATIONS WITH DASI, by Pryke et al, who say: "... The DASI first-season angular power spectrum in

http://xxx.lanl.gov/abs/astro-ph/0104460
http://xxx.lanl.gov/abs/astro-ph/0104460
http://xxx.lanl.gov/abs/astro-ph/0104490
http://xxx.lanl.gov/abs/astro-ph/0104490
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nine bands. The DMR information is shown compressed to the single lowest l [ magenta ] point.

 

The solid (red) line is the best fitting model which falls on our grid, while the dashed (green) shows the concordance
model

( OMEGA_b; OMEGA_cdm; OMEGA_/\ ; tc; ns; h ) =

= ( 0.05; 0.35; 0.60; 0; 1.00; 0.65 ). ...".

 

In astro-ph/0007079, Vinod Johri says (with respect to /\CDM cosmology of a cosmological constant /\ with Cold
Dark Matter):

"... we regard the universe to be filled up with a mixture of cold dark matter and the vacuum energy
represented by the cosmological constant /\ which plays the role of dark energy and tends to accelerate the
expansion of the universe. ...

cosmic expansion slows down as long as OMEGA_n > 2OMEGA_/\ ( i.e rho_n > 2 rho_/\ ); the clumping
of matter into galaxies takes place during this period.

Transition to accelerated expansion occurs when the deceleration parameter q < 0 which corresponds to
OMEGA_/\ > 1/3 . It marks the beginning of the /\-dominated phase during which the universe goes on
expanding faster and faster and ultimately enters the de Sitter phase of exponential expansion. ...

Since /\ remains constant throughout, ... constraints put theoretical limits on the plausible values of /\.

For instance,the clumping of matter into galaxies can take place during the cosmic deceleration phase (q >
0) when the gravitational attraction is dominant over cosmic repulsion. It follows ... that during the galaxy
formation era ... in terms of redshift z with age to of the universe taken as 13 billion years, we get

/\ < 4.2 x 10^(-57) ( 1 + z )^3

Assuming that the galaxy formation continues up to redshift z = 2, we derive the upper limit of /\

/\ < 33.5 x 10^(-57)

The transition to accelerated expansion takes place at t = tc corresponding to redshift z = zc ... with q = 0.
At the present epoch (z = 0), the cosmic expansion is accelerating (q < 0). This yields the lower limit of /\
as given by

http://xxx.lanl.gov/abs/astro-ph/0007079
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/\ > 4.2 x 10^(-57)

... Taking the observational value ...

/\ = 3 Ho^2 OMEGA_/\ / c^2 = 7.74 x 10^(-57)

based on the value of the Hubble constant Ho = 65 km/Mpc/s and OMEGA_/\ = 0:65. ...

... the transition to the accelerating expansion phase in /\CDM cosmology occurs when rho_m = 9.3 x 10(-
30) gm/cm^3 which corresponds to zc = 0.54. ...".

 

In astro-ph/0207286, Odman, Melchiorri, Hobson, and Lasenby say:

"... The recent measurements of the power spectrum of Cosmic Microwave Background anisotropies
are in agreement with the simplest inflationary scenario and Big Bang Nucleosynthesis constraints.
... the detection of power around the expected third peak, on arc-minutes scales, provides a new and
independent evidence for the presence of non-baryonic dark matter ... The actual data is therefore
suggesting that our present cosmological model represents a beautiful and elegant theory able to explain
most of the observations ... However, these results rely on the assumption of a class of models based on
primordial adiabatic perturbations, cold dark matter and a cosmological constant. ... In the present paper
we check to what extent modifications to the standard /\-CDM scenario are needed by current CMB
observations with two complementary approaches: First, we provide a model-independent analysis by
fitting the actual data with a phenomenological function and characterizing the observed multiple peaks.
Phenomenological fits have been extensively used in the past and recent CMB analyses ... Our analysis
differs in two ways: we include the new data from the VSA and CBI experiments and we make use of
a Monte Carlo Markov Chain (MCMC) algorithm, which allows us to investigate a large number of
parameter simultaneously (15 in our case). We then compare the position, relative amplitude and width of
the peaks with the same features expected in a 4-parameters model template of /\-CDM spectra. By doing
a peak-by-peak comparison between the theory and the phenomenological fit which is based on a much
wider set of parameters, we then verify in a systematic way the agreement with the standard theoretical
expectations. ...

http://xxx.lanl.gov/abs/astro-ph/0207286
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... Using a Monte Carlo Markov Chain approach to Bayesian inference and a low curvature model
template we then check for the presence of new physics and/or systematics in the CMB data. We find an
almost perfect consistency between the phenomenological fits and the standard /\-CDM models.
However, the curvature of the secondary peaks is weakly constrained by the present data. The improved
spectral resolution expected from future satellite experiments is clearly warranted for a definitive test of
the scenario. ...".
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WMAP ratio calculated as 75.3 : 20.3 : 4.5

According to an 11 February 2003 Science@NASA web article: "... NASA today released ... A full-sky map of the
oldest light in the universe.

Colors indicate "warmer" (red) and "cooler" (blue) spots. ... One of the biggest surprises revealed in the data is the
first generation of stars to shine in the universe first ignited only 200 million years after the big bang, much
earlier than many scientists had expected. In addition, the new portrait precisely pegs the age of the universe at 13.7
billion years, with a remarkably small one percent margin of error. The WMAP team found that the big bang and
Inflation theories continue to ring true. The contents of the universe include

4 percent atoms (ordinary matter),
23 percent of an unknown type of dark matter [ Cold Dark Matter such as black holes, ranging in size from the
stable Planck mass to Jupiter mass; possibly some gravitational interactions from other Worlds of the Many-
Worlds; and/or effective contributions from MOND ] and
73 percent of a mysterious dark energy [ a Cosmological Constant L(t) ].

The light we see today, as the cosmic microwave background, has traveled over 13 billion years to reach us. Within
this light are infinitesimal patterns that mark the seeds of what later grew into clusters of galaxies and the vast structure
we see all around us today.

http://science.nasa.gov/headlines/y2003/11feb_map.htm
http://map.gsfc.nasa.gov/#Home
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Patterns in the big bang afterglow were frozen in place only 380,000 years after the big bang, a number nailed down
by this latest observation. These patterns are tiny temperature differences within this extraordinarily evenly dispersed
microwave light bathing the universe, which now averages a frigid 2.73 degrees above absolute zero temperature.
WMAP resolves slight temperature fluctuations, which vary by only millionths of a degree. ...

... WMAP ... Launched on June 30, 2001, ... maintains a distant orbit about the second Lagrange Point, or "L2," 

 a million miles from Earth. ... WMAP is named in honor of David Wilkinson of Princeton
University, a ... WMAP team member who died in September 2002...".

According to a MAP web page: "... WMAP does not see the light of the first stars directly, but has detected a
polarized signal that is the tell-tale signature of the energy released by the first stars. A sequence from a NASA
animation.

Frame one depicts temperature fluctuations (shown as color differences) in the oldest light in the universe, as seen
today by WMAP. Temperature fluctuations correspond to slight clumping of material in the infant Universe, which
ultimately led to the vast structures of galaxies we see today.

Frame two shows matter condensing as gravity pulls matter from regions of lower density to regions of higher density.

Frame three captures the era of the first stars, 200 million years after the Big Bang. Gas has condensed and heated up
to temperatures high enough to initiate nuclear fusion, the engine of the stars.

http://map.gsfc.nasa.gov/m_mm/mr_firststars.html
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Frame four shows more stars turning on. Galaxies form along those filaments first seen in frame two, a web of
structure.

Frame five depicts the modern era, billions upon billions of stars and galaxies... all from the seeds planted in the infant
Universe. ...".

 

According to another MAP web page: "... We have compared and combined the new WMAP data with other diverse
cosmic measurements (galaxy clustering, Lyman-alpha cloud clustering, supernovae, etc.), and we have found a new
unified understanding of universe:

Universe is 13.7 billion years old with only a 1% margin error.
First stars ignited 200 million years after the Big Bang.
Light in WMAP picture from 380,000 years after the Big Bang.
Content of the Universe:

4% Atoms, 23% Cold Dark Matter, 73% Dark energy.
The data places new constraints on the dark energy. It seems more like a "cosmological constant" than
a negative-pressure energy field called "quintessence". But quintessence is not ruled out.
Fast moving neutrinos do not play any major role in the evolution of structure in the universe. They would
have prevented the early clumping of gas in the universe, delaying the emergence of the first stars, in
conflict with the new WMAP data.

Expansion rate (Hubble constant) value: Ho= 71 km/sec/Mpc (with a margin of error of about 5%)
New evidence for Inflation (in polarized signal)
Fate of the Universe: it will expand forever......".

 

According to yet another MAP web page: "... If the density of matter and energy in the universe is less than the critical
density, then space is open and negatively curved like the surface of a saddle. If the density exactly equals the critical
density, then space is flat like a sheet of paper. If the density is greater than critical density, then space is closed and
positively curved like the surface of a sphere. In this latter case, light paths diverge and eventually converge back to a
point. The Inflationary Theory, an extension of the Big Bang theory, predicts that density is very close to the
critical density, producing a flat universe, like a sheet of paper. WMAP has determined, within the limits of
instrument error, that the universe is flat. ...".

 

 

In the Consensus Cosmology, we live in a Flat Expanding Universe with three types of stuff:

 

ordinary matter( according to WMAP - 4% ) - According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling:

http://map.gsfc.nasa.gov/m_mm/mr_limits.html
http://map.gsfc.nasa.gov/m_mm/mr_content.html
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"... Only around a quarter (1%) of the baryonic mass is ... in objects we can see ... stars, galaxies, and gas clouds ... Up to
another quarter (1%) .. may be ...[in]... objects too faint for our telescopes too pick up, such as burned-out stars, small planets,
or stars that failed to ignite ... The lost baryons ...[may be]... strung out like cobwebs throughout the cosmos ...

... the Virgo cluster of galaxies ...[is]... beaming out far more extreme-ultraviolet radiation than expected. ...[because]... galaxy
clusters ...[are].. filled with gas as hot as 10 million kelvin ...[which]... gives off high-energy X-rays, not lower-energy ultraviolet
radiation ... Richard Lieu ... suspected that much cooler gas was being sucked into the galaxy cluster from intergalactic space. ...[if
so]... intergalactic space ... is filled with a wispy gas of baryons ...

... Long before galaxies began to form, 3 billion years after the big bang, baryonic matter was spread throughout the universe ... the
gas was dominated by hydrogen ... in today's Universe, [some of] the clouds of hydrogen ...[has been]... eaten up during galaxy
formation ...

... Computer simulations ... show that ... dark matter ... tends to be ... eventually drawn out into filaments ...[that]... crisscross each
other to form a giant cosmic cobweb. ... the densest knots in the web turn into ... congregations of galaxies ... According to Cen and
Ostriker's [computer] simulations ... Most of the baryons ... are still in intergalactic space, but ... are too hot to spot easily. ... the
process of galaxy formation sends shock waves through intergalactic space, heating the gas to about 1 milion kelvin. ... [the]
baryons [are] spread so thinly ... that they cannot transfer heat to each other ...[or]... cool efficiently. ... they .... would beam out
low-energy X-rays and extreme-ultraviolet radiation. ...

... theory predicts ... that ... highly ionized oxygen ... produced in the first generation of stars, which later exploded, scattering their
contents like confetti throughout the Universe ...[among the lost baryons] ... Tripp and Savage ... found that ... radiation from ...
quasars was being absorbed by oxygen ions ... in intergalactic space. ...".

 

cold dark matter such as black holes, ranging in size from the stable Planck mass to Jupiter mass; possibly some
gravitational interactions from other Worlds of the Many-Worlds; and/or effective contributions from MOND (

according to WMAP - 23% ); and

 

a Cosmological Constant L(t) ( according to WMAP - 73% ).

 

The ratio 73 : 23 : 4 is only valid NOW, at our present time in the evolution of our Universe. In astro-ph/0207199,
Max Tegmark describes that evolution, saying:

"... Space is ... a dynamic entity with curvature, fluctuations and a rich life of its own ... Spectacular new
measurements of the cosmic microwave background, gravitational lensing, type Ia supernovae, large-scale
structure, spectra of the Lyman alpha forest, stellar dynamics and x-ray binaries are probing the properties
of spacetime over 22 orders of magnitude in scale. ...

http://xxx.lanl.gov/abs/arXiv:astro-ph/0207199
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...[In the above figure, the]... Solid curve shows the concordance model for the evolution of the cosmic
mean density rho(z) proportional to H(z)^2. This curve uniquely characterizes the spacetime expansion
history. The horizontal bars indicate the rough redshift ranges over which the various cosmological probes
... are expected to constrain this function. Because the redshift scalings of all density contributions except
that of dark energy are believed to be straight lines with known slopes in this plot (power laws),
combining into a simple quartic polynomial, an estimate of the dark energy density rho_X(z) can be
readily extracted from this curve. Specifically,

rho is proportional to (1+z)^4 for the cosmic microwave background (CMB) [ which, as a radiation-
doominated fluid, has an equation of state p = (1/3) rho, or w = 1/3 ],
rho is proportional to (1+z)^3 for baryons and cold dark matter,
rho is proportional to (1+z)^2 for spatial curvature,
rho is proportional to (1+z)^0 for a cosmological constant and
rho is proportional to (1+z)^3(1+w) for dark energy with a constant equation of state w.

Measurement errors are for current SN Ia constraints (yellow band) and a forecast for what the SNAP
satellite can do (green band), assuming flat space as favored by the CMB. Error bars are for a non-
parametric reconstruction with SNAP. ... Current measurements are consistent with an infinite flat
everlasting universe containing about

30% cold dark matter,

65% dark energy and

at least two distinct populations of black holes ... Supermassive black holes ... weighing 10^6 - 10^10 solar
masses at the centers of ... galaxies ...[and]... Stellar-mass black holes ... weighting [sic] too much to be a
white dwarf or a neutron star ( > 3 [solar masses]), and being too faint (often invisible) to be a normal
star. ... the similarities between galactic and stellar accretion disk and jet observations are so striking that a
single unified explanation seems natural ... There is thus strong evidence for existence of black holes in
two separate mass ranges, each making up perhaps 10^(-6) or 10^(-5) of all mass in the universe.
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... [other] black holes have been speculated about ... both microscopic ones created in the early universe
perhaps making up the dark matter and transient ones constituting "spacetime foam" on the Planck scale
...".

 

What does the cosmology of the D4-D5-E6-E7-E8 VoDou Physics model say about the ratio
73 : 23 : 4 at the time NOW ?

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the MacDowell-
Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... By the process of Inonu-Wigner group contraction with R -> oo ...[where R ]... the de Sitter pseudo-
radius ... , both de Sitter groups ... with metric ... (-1,+1,+1,+1,-1) ...[or]... (-1,+1,+1,+1,+1) ... are reduced
to the Poincare group P, and both de Sitter spacetimes are reduced to the Minkowski space M. As the de
Sitter scalar curvature goes to zero in this limit, we can say that M is a spacetime gravitationally related to
a vanishing cosmological constant.

On the other hand, in a similar fashion but taking the limit R -> 0, both de Sitter groups are contracted to
the group Q, formed by a semi-direct product between Lorentz and special conformal transformation
groups, and both de Sitter spaces are reduced to the cone-space N, which is a space with vanishing
Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space goes to infinity in this
limit, we can say that N is a spacetime gravitationally related to an infinite cosmological constant.

If the fundamental spacetime symmetry of the laws of Physics is that given by the de Sitter instead of the
Poincare group, the P-symmetry of the weak cosmological-constant limit and the Q-symmetry of the
strong cosmological-constant limit can be considered as limiting cases of the fundamental symmetry.

Minkowski and the cone-space can be considered as dual to each other, in the sense that their geometries
are determined respectively by a vanishing and an infinite cosmological constants. The same can be said
of their kinematical group of motions: P is associated to a vanishing cosmological constant and Q to an
infinite cosmological constant.

The dual transformation connecting these two geometries is the spacetime inversion x^u -> x^u / sigma^2 .
Under such a transformation, the Poincare group P is transformed into the group Q, and the Minkowski
space M becomes the cone-space N. The points at infinity of M are concentrated in the vertex of the cone-
space N, and those on the light-cone of M becomes the infinity of N. It is interesting to notice that, despite
presenting an infinite scalar curvature, the concepts of space isotropy and equivalence between inertial
frames in the cone-space N are those of special relativity. The difference lies in the concept of uniformity
as it is the special conformal transformations, and not ordinary translations, which act transitively on N. ...

... in the light of the recent supernovae results ... favoring possibly quite large values for the cosmological
constant, the above results may acquire a further relevance to Cosmology ...".

Since the Cosmological Constant comes from the 10 Rotation, Boost, and Special Conformal generators of the

http://xxx.lanl.gov/abs/gr-qc/9809061
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Conformal Group Spin(2,4) = SU(2,2), the fractional part of our Universe of the Cosmological Constant should be
about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional
physical spacetime, and since Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional
Conformal Group Spin(2,4) = SU(2,2) through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate), the fractional part of our Universe of Dark
Matter Primordial Black Holes should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), the fractional part of our universe of Ordinary Matter should
be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the D4-D5-E6-E7-E8 VoDou Physics
model, have, roughly:

67% Cosmological Constant -

- related to GraviPhotons of Special Conformal transformations and Akira/Tetsuo Energy.

27% Dark Matter -

- such as black holes, ranging in size from the stable Planck mass to Jupiter mass; possibly some gravitational
interactions from other Worlds of the Many-Worlds; and/or effective contributions from MOND.

6% Ordinary Matter -

- According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling: "... Only around (1%) ... is ... in objects we can
see ... stars, galaxies, and gas clouds ... Up to another ... (1%) .. may be ...[in]... objects too faint for our telescopes
too pick up, such as burned-out stars, small planets, or stars that failed to ignite ... The ...[ other 4% ] ...[may

be]... strung out like cobwebs throughout the cosmos ...".

 

Some relevant observational results in cosmology are discussed by Subir Sakar in hep-ph/0201140, where he says:

"... The most exciting observational developments have undoubtedly been in measurements of the
deceleration parameter q = ( dH^(-1) / dt ) - 1, which equals 0.5 for the E-deS model where H ...[is
proportional to]... t^(2/3), and -1 for a DeSitter (deS) model with OMEGA_m = 0, OMEGA_/\ = 1 which
has H constant. ... for z > 1 the cosmological constant becomes unimportant relative to the increasing
matter density ( ...[proportional to]... (1+z)^3) so the expansion should be seen to be slowing down at such
epochs; the transition from acceleration to deceleration occurs at z = ( 2 OMEGA_/\ / OMEGA_m )^(1/3)
-1. ...

http://xxx.lanl.gov/abs/hep-ph/0201140
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...[reference 44 is]... A.G. Riess et al., Astrophys. J. 560 (2001) 49; see also M.S. Turner and A.G. Riess,
[astro-ph/0106051]. ...".

According to M.S. Turner and A.G. Riess, in astro-ph/0106051:

"... the SN data favor recent acceleration (z < 0.5) and past deceleration (z > 0.5) ... Specializing to a flat
Universe, as indicated by recent CMB anisotropy measurements which determine OMEGA_0 = 1 ± 0.04 ...
and constant w_X, these expressions become

H(z)^2 = H_0^2 [ OMEGA_M (1+z)^3 + OMEGA_X (1+z)^3(1+w_X) ]

q(z) = (1/2) [ ( 1 + (OMEGA_X / OMEGA_M) (1+3w_X) (1+z)^3w_X ) /

/ ( 1 + (OMEGA_X / OMEGA_M) (1+z)^3w_X ) ) ]

From this it follows that the redshift of transition from deceleration to acceleration ( = z_(q=0) ) is

1 + z_(q=0) = [ (1+3w_X)( OMEGA_M - 1) / OMEGA_M ]^(-1/(3w_X) ] =

= [ 2 OMEGA_/\ / OMEGA_M ]^(1/3)

where the second equation is for vacuum energy (i.e., w_X = -1). ...".

Note that for the /\ Cosmological Constant - Cold Dark Matter - Ordinary Matter model that is favored by WMAP
observations and the above calculations, OMEGA_/\ / OMEGA_M = 2 (approximately), so that 1 + z_(q=0) = [ 2
OMEGA_/\ / OMEGA_M ]^(1/3) = 4^(1/3) = 1.587 so that the redshift at the inflection point between decelerated and
accelerated expansion is about z_(q=0) = 0.587.

 

As Dennnis Marks pointed out to me:

since w = -1 for /\ and the average overall density of /\ remains constant with time and the expansion of our
Universe; and
w = 0 for nonrelativistic matter so that its overall average density declines as 1 / R^3 as our Universe expands;
and
primordial black hole dark matter, for black holes more massive than the Planck mass, decays as our Universe
expands so that its overall average density declines somewhat faster than 1 / R^3 as our Universe expands;

the ratio of their overall average densities must vary with time, or scale factor R of our Universe, as it expands so that
the above calculated ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or scale factor, of our Universe, and that

http://xxx.lanl.gov/abs/astro-ph/0106051
http://xxx.lanl.gov/abs/astro-ph/0106051
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is a time near our present time at which WMAP measures that ratio to be 0.73 : 0.23 : 0.04 (in my opinion very close to the
above caculated ratio). His remarks are substantially equivalent to a question that Michael S. Turner, in astro-ph/0202005,
calls "... The Nancy Kerrigan Problem ... in the past dark energy was unimportant and in the future it will be dominant!
We just happen to live at the time when dark matter and dark energy have comparable densities. In the words of
Olympic skater Nancy Kerrigan, "Why me? Why now?". In other words:

WHEN is the above calculated ratio 0.67 : 0.27 : 0.06 ?

Since WMAP observes Ordinary Matter at 4% NOW, the time WHEN Ordinary Matter was 6% would be at redshift z
such that 1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. To translate redshift into
time, in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf. to see that the time WHEN Ordinary Matter was 6% would
have been a bit over 2 billion years ago, or 2 Gy BP.

What about Dark Energy /\ and Cold Dark Matter during the past 2 Gy ?

If Cold Dark Matter = Primordial Black Holes (PBH)
If Cold Dark Matter = MOND
If Cold Dark Matter = PBH + MOND

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of
the Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions

from other Worlds of the Many-Worlds. )

If Cold Dark Matter = Primordial Black Holes (PBH):

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future.

Jack Sarfatti said (in the context of his physics/cosmology model): "... "... I am also saying that lepto-
quarks [leptons and quarks] have dark matter cores on small scale. It's /\zpf < 0 that keeps electron stable.
Think, naively for the nonce, of electron as a shell of electric charge with an inner /\zpf < 0 core. It looks
like a "point" from huge effective curvature of /\zpf. ...".

That idea is not only interestingly similar to the idea of /\zpf < 0 haloes helping to hold galaxies together,
but also seems very much like the Compton Radius Vortex model of leptons and quarks as Kerr-Newman
black holes with no cosmic censorship of their naked singularities.

Also, perhaps the concept of Primordial Black Holes as Cold Dark Matter might be a particle
manifestation of the part of /\zpf < 0 (or, perhaps equivalently, MOND Cold Dark Matter) that is not
found in the center of /\ = 0 Ordinary Matter leptons and quarks. If that viewpoint is correct, in view of the

http://xxx.lanl.gov/abs/astro-ph/0202005
http://www-supernova.lbl.gov/public/misc/formargon/SNAPoverview.pdf
http://www.stardrive.org/
http://qedcorp.com/APS/Nova.pdf
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WMAP ratio of 73% - 23% - 4% of /\ > 0 , /\ < 0, /\ = 0, there should be a lot more mass in /\ < 0
Primordial Black Holes than in /\ = 0 leptons and quarks.

Further, Cold Dark Matter cores of leptons and quarks seems consistent with an association of Ordinary
Matter with production of MOND Cold Dark Matter in early times of our Universe, and it may be that
PBH Cold Dark Matter and MOND Cold Dark Matter may be very closely related.

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate
analysis would be, if Cold Dark matter = PBH:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary Matter, from 0.27
to 0.27 / 1.5 = 0.18.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.27 - 0.18 = 0.09 should be summed
to get a total first-order excess of 0.11, which in turn should be distributed to the /\ and CDM factors in their natural
ratio 67 : 27, producing, for NOW after 2 Gy of expansion:

/\ factor = 0.67 + 0.11 x 5/7 = 0.67 + 0.08 = 0.75; and
CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated ratio for NOW of 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be consistent with the cosmology
of the D4-D5-E6-E7-E8 VoDou Physics model if Cold Dark Matter = PBH.

If Cold Dark Matter = MOND:

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of
the Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions

from other Worlds of the Many-Worlds. )

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future.

At first glance it might appear that if MOND obeys an equation of state with w = -1 similar to /\, as
opposed to w = 0 similar to Ordinary matter, then MOND could not be the CDM of our Universe because,
as Max Tegmark says: "... rho is proportional to (1+z)^3 for baryons and cold dark matter ...", while rho is
constant if w = -1. However, Jack Sarfatti has suggested (in the context of his physics/cosmology model)
that "... the galactic halos are huge spheres of exotic vacuum ...[ /\ < 0 Cold Dark Matter]... keeping the
galaxies stable ...".

If Cold Dark Matter is concentrated around galaxies, then maybe Cosmological Constant /\ > 0 Dark
Energy energy is concentrated in the (now much larger) volume of space that is mostly empty vacuum and
maybe the reason for them to be located in different parts of our universe is that:

Dark Stuff in empty space naturally has the full Conformal Degrees of Freedom of Cosmological
Constant /\ > 0 Dark Energy, so that the local background spacetime is a conformal cone-space; but
Dark Stuff in the presence of the gravitational field of ordinary matter (such as in galactic haloes)
becomes MOND Cold Dark Matter, loses full Conformal Degrees of Freedom, and is reduced to the
degrees of freedom of the Poincare group with Minkowski spacetime as local background.

http://www.stardrive.org/
http://qedcorp.com/APS/Nova.pdf
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As to how that would affect the evolution of MOND Cold Dark Matter:

in the distant past, when Ordinary Matter was far more abundant than Cosmological Constant /\ > 0
Dark Energy, the MOND Cold Dark Matter may have been mostly generated by, and therefore
proportional by 27 / 6 to, the gravitational field of Ordinary Matter. Therefore, at early times,
MOND Cold Dark Matter would have its effective equation of state derived from that of ordinary
matter, evolving consistently with the early universe asymptote (1+z)^3 shown on the Tegmark
figure; while
in the near present and the future, Cosmological Constant /\ > 0 Dark Energy dominates Ordinary
Matter, and the rate of creation of MOND Cold Dark Matter will be proportional by 27 / 67 to
Cosmological Constant /\ > 0 Dark Energy, although the MOND Cold Dark Matter will tend to fall
into, and be concentrated near, Ordinary Matter such as is found in the galaxies of our universe.

In his physics/cosmology model, Jack Sarfatti describes Dark Matter as a gravitationally attractive exotic
form of Dark Energy equivalent to a Cosmological Constant taking values /\ < 0, while he describes
Ordinary Matter as corresponding to non-exotic /\ = 0 with equilibrium vaccuum fluctuations producing
Born Rule quantum phenomena, and Dark Energy as corresponding to an anti-gravitating conventional
Cosmological Constant with /\ > 0.

It may be that Jack Sarfatti's /\ < 0 Dark Matter may be substantially equivalent to my MOND Cold Dark
Matter, and

it may also be that MOND Cold Dark Matter and PBH Cold Dark Matter may be very closely related.

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy and will evolve during
the future, times for which /\ dominates Ordinary Matter, a rough estimate analysis would be, if Cold Dark Matter =
MOND:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively; and
pre-existing CDM density would not decline.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 should be distributed to the /\ and CDM factors in their natural ratio 67
: 27, producing, for NOW after 2 Gy of expansion:

/\ factor = 0.67 + 0.02 x 5/7 = 0.67 + 0.01 = 0.68; and
CDM Black Hole factor = 0.27 + 0.02 x 2/7 = 0.18 + 0.01 = 0.28

for a total calculated ratio for NOW of 0.68 : 0.28 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be roughly consistent with the
cosmology of the D4-D5-E6-E7-E8 VoDou Physics model if Cold Dark Matter = MOND, although the

correspondence is not quite as close as for the case that Cold Dark Matter = PBH.

If Cold Dark Matter = PBH + MOND:

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of
the Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions

from other Worlds of the Many-Worlds. )

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future. As to

http://qedcorp.com/APS/Nova.pdf
http://www.stardrive.org/
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how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, and will evolve during the
future, times for which /\ dominates Ordinary Matter, a rough estimate analysis would be, if Cold Dark Matter =
(1/2) PBH + (1/2) MOND:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored;
pre-existing CDM MOND density (1/2)(0.27) = 0.14 would not decline; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary Matter, from
(1/2)(0.27) = 0.13 to ( 0.13 / 1.5 ) = 0.09.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.13 = 0.09 = 0.04 should be summed
to get a total first-order excess of 0.06, which in turn should be distributed to the /\ and CDM factors in their natural
ratio 67 : 27, producing, for NOW after 2 Gy of expansion:

/\ factor = 0.67 + 0.06 x 5/7 = 0.67 + 0.04 = 0.71; and
CDM Black Hole factor = 0.23 + 0.06 x 2/7 = 0.23 + 0.02 = 0.25

for a total calculated ratio for NOW of 0.71 : 0.25 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be quite consistent with the
cosmology of the D4-D5-E6-E7-E8 VoDou Physics model if Cold Dark Matter = PBH + MOND.

 

What are the Special Times in the History of our Universe ?

In my opinion, there are four Special Times in the history of our Universe:

the Big Bang Beginning of Inflation (about 13.7 Gy BP);
the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 13.7 Gy BP);
the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple vertical line at
about z = 0.587 and about 7 Gy BP). According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years ago. The more shalow the
curve, the faster the rate of expansion. The curve changes noticeably about 7.5 billion years ago, when objects
in the universe began flying apart as a faster rate. ...". According to a CERN Courier web page: "... Saul Perlmutter, who
is head of the Supernova Cosmology Project ... and his team have studied altogether some 80 high red-shift type
Ia supernovae. Their results imply that the universe was decelerating for the first half of its existence, and

http://hubblesite.org/newscenter/archive/2001/09/image/g
http://www.cerncourier.com/main/article/39/4/8
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then began accelerating approximately 7 billion years ago. ...". According to astro-ph/0106051 by Michael S. Turner
and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 provides
direct evidence for an early phase of slowing expansion if the dark energy is a cosmological constant ...".
the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion (green line) from
End of Inflation (first interesection) through Inflection Point (second intersection, at purple vertical line at about
z = 0.587 and about 7 Gy BP) to the Third Intersection (at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite
ferric iron Red Bed formations, a Snowball Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10
Galactic Years for our Milky Way Galaxy and is on the order of the time for the process of a collision of
galaxies.

After the Last Intersection at the end of the Early Part of the Accelerating Expansion of our Universe, expansion of our
Universe continues to accelerate with the Late Part of its Accelerating Expansion until New Universes are created by
Quantum Fluctuation Black Holes. New Universe creation can happen many times at many Times (almost all of which
are late).

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The Inflation Epoch is
described by Zizzi Quantum Inflation, ending with Self-Decoherence of our Universe.
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our Universe at the End of
Inflation. During the Decelerating Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the
Matter Components (Dark and Ordinary) remain more prominent than they would be under the "standard norm"
conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending with the Last
Intersection of Accelerating Expansion with Linear Expansion. During Accelerating Expansion, the prominence
of Matter Components (Dark and Ordinary) declines, reaching the "standard norm" condition of Linear
Expansion at the end of the Early Accelerating Expansion Epoch at the Last Intersection with the Line of Linear
Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of Accelerating Expansion and
continuing forever, with New Universe creation happening many times at Many Times. During the Late
Accelerating Expansion Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.

NOW happens to be about 2 billion years into the Late Accelerating Expansion Epoch.

The Copernican insight that Earth, the home of Humanity and its precursor Life, is Not Special in our Solar System
(and also its place among the stars of our Milky Way Galaxy) led us to understand the true structure of our Solar

System and our Milky Way Galaxy.

Our present insight that the Time of Life on Earth, from the Proterozoic begining of Eukaryotic Life to Present-
Day Humanity, covers the 2 billion years beginning with a Special Time in the Time-History of our Universe

leads us to a better understanding of the Unification of Gravity / Particle Physics / Mathematics / Information /
Consciousness, and perhaps to a better understanding our our ultimate Fate.

Therefore:

the above calculated ratio 0.67 : 0.27 : 0.06 of about 2 billion years ago corresponds to the WMAP measured
ratio 0.73 : 0.23 : 0.04 for the time NOW

and

the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be quite consistent with the cosmology
of the D4-D5-E6-E7-E8 VoDou Physics model.

http://xxx.lanl.gov/abs/astro-ph/0106051
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It is interesting to compare the Special Time of the calculated ratio 0.67 : 0.27 : 0.06 with the D4-E5-E6-E7-E8 VoDou Physics model calculations
of particle masses and force strength constants, because

particle masses and force strength constants vary, due to renormalization, with ambient energy due to renormalization in much the same
way as
the cosmological ratio of densities of the Cosmological Constant /\, Cold Dark Matter, and Ordinary Matter vary with the Scale or Time of
our expanding Universe.

For example, calculation of the QCD color force strength gives the number 0.6286, but that is only valid at the energy level of /\qcd = 245 MeV.
To get the QCD force strength that you see around the W mass of about 91 GeV, you have to run the QCD force strength by renormalization
equations, which, on a simple level, give a QCD force strength of about 0.106 at 91 GeV, which in my opinion may be a reasonably physically
realistic result.

 

To the extent that its Spacetime expands more rapidly than a standard Friedman universe, the Inflationary Era of the
Universe has an effective Cosmological Constant L(t) that causes particle creation (qualitatively somewhat similarly to
the C-field of Hoyle's Steady-State cosmology).

During the life of our universe, 
another Inflationary Universe might form from a Quantum Fluctuation.  

 

What is the Multipole structure of the CMBR?

The Dipole is the dominant part of the Cosmic Microwave Background Radiation:

According to an MIT web page:

"... [This] map ...

... includes the dipole (due to the motion of the Earth, Solar System, and Galaxy through the universe) and Galaxy. ...

...[From this]... map ...

http://arcturus.mit.edu/gallery/cobe.html
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... the dipole has been subtracted ...

...[From this]... map ...

... both the dipole and the Galaxy have been subtracted ... Most of what is left is receiver noise, but a careful statistacal
analysis is able to ... extract the cosmic signal on large angular scales ...". According to an 8 March 1997 Astronomy
Picture of the Day web page, "... The map indicates that the Local Group moves at about 600 kilometers per second
relative to this primordial radiation. ...". According to an NCSA web page, "... our entire Local Group [of galaxies,
including M31 in Andromeda] is hurtling toward the center of the Virgo cluster at one million miles per hour. The
Virgo cluster lies some 50 million light years from Earth. ... the Virgo Cluster, along with several other large clusters,
are in turn speeding towards a gigantic unseen mass named The Great Attractor. ...".

According to a 3 March 2003 BBC article by David Whitehouse, "... Max Tegmark, of the University of
Pennsylvania, US, ... and colleagues present the CMB as a sphere [Galactic Northern hemisphere shown in the image below]:
...

http://antwrp.gsfc.nasa.gov/apod/ap970308.html
http://antwrp.gsfc.nasa.gov/apod/ap970308.html
http://archive.ncsa.uiuc.edu/Cyberia/Cosmos/GtAttractor.html
http://news.bbc.co.uk/1/hi/sci/tech/2814947.stm
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... "The entire observable Universe is inside this sphere, with us at the centre of it." ... "Space continues outside the
sphere but this opaque glowing wall of hydrogen plasma hides it from our view. If we could only see another 380,000
light-years we would be able to see the beginning of the Universe," ...".

Tegmark, de Oliveira-Costa, and Hamilton say, in astro-ph/0302496, "... We perform an independent foreground
analysis of the WMAP maps to produce a cleaned CMB map ... ... We also produce a Wiener filtered CMB map,
representing our best guess as to what the CMB sky actually looks like ... we plot the lowest three multipoles of
our cleaned map ... all on the same temperature scale ...

http://xxx.lanl.gov/abs/astro-ph/0302496
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... First of all, although a generic quadrupole has six lobes (three orthogonal pairs of lobes, each of which is either both
hot or both cold), we see that the actual CMB quadrupole has only four nonnegligible lobes, and that the two cold
lobes, apparently coincidentally, fall near the Galactic plane. Applying a Galaxy cut therefore removes a substantial
fraction of the quadrupole power. In other words, there is a preferred axis in space along which the quadrupole has
almost no power. This axis is roughly the line connecting us with (l, b) = (-80, 60) in Virgo. ...

[ According to a WMAP paper astro-ph/0302207: "... The angular power spectrum is shown for the WMAP data ...

http://xxx.lanl.gov/abs/astro-ph/0302207
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... The WMAP power spectrum agrees closely with COBE at the largest angular scales, and with CBI and
ACBAR at the finer angular scales. ... /\CDM models predict enhanced large angle power due to the
integrated Sachs-Wolfe effect. The WMAP and COBE data, on the other hand, have the opposite trend. ...
The quadrupole is the l = 2 term of the spectrum delta T_l^2 ... The quadrupole value is low compared
with values predicted by /\CDM models that fit the rest of the power spectrum. /\CDM models, in
particular, tend to predict relatively high quadrupole values due to the enhanced, /\-driven, integrated
Sachs-Wolfe effect. ...". ] [ According to Principles of Physical Cosmology, by P.  J. E. Peebles (Princeton 1993, at pp. 500-501): "... Sachs and
Wolfe ... showed [in 1967] that in the standard cosmological model the large-scale fluctuations in the cosmic background radiation
temperature as a function of position across the sky provide a sensitive measure of large-scale fluctuations in the mass distribution.
... the CBR temperature scales inversely with the redshift along the line of sight to last scattering, and the redshift is proportional to
the expansion factor along the line of sight. If large-scale departures from homogeneity caused the expansion of the universe across
the Hubble length to differ by the fractional amount d_h, measured in orthogonal directions, it would produce a quadrupole CBR
anomaly dT / T = d_h. ... the constraint on d_h from the Sachs-Wolfe relation decreases with decreasing scale ...". ]

[ According to a 5 April 2003 article by Michael Brooks in the New Scientist (pages 22-23): "... David Spergel ... says ...
When the ... Square of temperature difference (microkelvins^2) [in the above figure] ... are compared
across the largest distance scales, the WMAP data falls below the theoretical prediction ... The mismatch ...
is disturbing ... because it suggests there could be something fundamentally different about the Universe on
the largest size scales. ...". ]

[ Perhaps those low WMAP values are due to the preferred axis along the line connecting us with (l,b)
= (-80,60) in Virgo, or to large-scale regions outside Gravitationally Bound Domains of Unispace. ]

... Second, although the overall octopole power is large, not suppressed like the quadrupole, it too displays the unusual
property of a preferred axis along which poweris suppressed. Moreover, this [octopole] axis is seen to be
approximately aligned with that for the quadrupole. The reason that our measured octopole ... is larger than that
reported by the WMAP team is therefore, once again, that much of the power falls within the Galaxy cut. In contrast,
the hexadecapole is seen to exhibit the more generic behavior we expect of an isotropic random field, with no
obvious preferred axis. ...

... We thank the the WMAP team for producing such a superb data set and for promptly making it public ...".

 

Note that dipole (line segment) configurations

*---* 

are naturally related to spatial axes in 3-dimensional space, as are quadrupole (square) and octopole (cube)
configurations

http://www.newscientist.com/
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*---*          *---* 
|   |          |\  |\
*---*          *-*-*-*
                \| \ |
                 *---*

However, since higher multipoles, from hexadecapole on up, are related to 4-dimensional and higher dimensional
hypercubes, they do not have such a direct relationship to spatial axes in 3-dimensional space. Galactic coordinates for
the dipole

are shown in astro-ph/0110650 by Piat, Lagache, Bernard, Giard, and Puget. It seems to me that the dipole, the
quadrupole and the octopole are all aligned with respect to the same axis, which corresponds to the Great Attractor in
Virgo. Therefore, I think that:

the dipole, quadrupole and octopole are all related to the Great Attractor in Virgo, and
to see the true CMB, the Galaxy must be subtracted from the raw data, and also the dipole and quadrupole and
octopole must all be subtracted in order to take out the part of the signal due to the Great Attractor in Virgo.

 

In 1995, Di Nella and Paturel at Lyon 
observed that "The distribution of galaxies up 
to a distance of 200 Mpc (650 million light-years) is flat and 
shows a structure like a shell roughly centered on the 
Local Supercluster (Virgo cluster). This result clearly 
confirms the existence of the hypergalactic large scale 
structure noted in 1988."
 
Woudt, Fairall, and Kraan-Korteweg said in 1996  
that the core of the Great Attractor may be located 
behind the Southern Milky Way, 
dominated by the cluster ACO 3627 
at redshift distance 4882 km/sec.  
 
The Coma cluster of the northern Great Wall, 
at redshift distance 6960 km/sec, is another large structure. 
 
In 1997 Charles Steidel of Caltech (Science 276 (4 April 1997) 36) 
observed walls of galaxies hundreds of millions of light years long 
at redshifts between 2.8 and 3.5, only 2 billion years after the Big Bang.
 
Subir Sakar has done a computer analysis of data 
from the Anglo-Australian Automatic Plate Measuring suvey 
and found Galactic Clusters on the scale of 300 million light years 
(New Scientist article by Marcus Chown, 25 April 1998, page 7).

http://xxx.lanl.gov/abs/astro-ph/0110650
http://xxx.lanl.gov/abs/astro-ph/9501015
http://xxx.lanl.gov/abs/astro-ph/9610179
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VoDou and Physics
VoDou = IFA divination begins with a binary choice:

To form a string of binary 1s and 0s,

let  = 1 and  = 0.

 

VoDou = IFA divination is based on 8 binary choices.

One way of divining is to cast a chain (Opele Chain) of 8 two-sided things, such as cowries or palm nuts. Here, I
illustrate with a chain of 8 coins:  

       

There are
   2  x  2  x  2  x  2   x  2  x  2  x  2  x  2   

= 2^8 = 256 possible outcomes

 

There is only 1 outcome with no 1s ( all 0s):

 

There are 8 different outcomes with exactly one 1:

http://www.innnerx.net/personal/tsmith/TShome.html
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The 8 are, explicitly:

 

 There are 28 different outcomes with exactly two 1s:
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 There are 56 different outcomes with exactly three 1s:

 

 

 There are 70 different outcomes with exactly four 1s:

 

 

 There are 56 different outcomes with exactly five 1s:

 

 

 There are 28 different outcomes with exactly six 1s:

 

 

 There are 8 different outcomes with exactly seven 1s:

 

 

 There only one outcome with all eight 1s:
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If we call the number of 1s in a given outcome the grade of that outcome,

then we can organize the 2^8 = 256 outcomes by grade from 0 to 8:

 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = 256 = 2^8  
 

The Opele Chain Casting method of divining describes the graded structure of the 256 = 2^8 outcomes.

 

There is also an alternate method of VoDou and IFA divination.

It is equivalent to dividing the 8-element Opele Chain

       

 

into two 4-element halves:  

   

   

 

and then casting each 4-element half separately,

so that each outcome is a pair of 4 binary choices.
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Since 4 binary choices have 2^4 = 16 possible outcomes,

a pair of 4 binary choices has 16 x 16 = 256 possible outcomes,

which are the same 256 outcomes obtained by casting the whole 8-element Opele Chain.

Each of the 16 possible outcomes of 4 binary choiceds can be represented by Tetragrams. Here is a traditional Yoruba
sequence of Tetragrams, with o representing the binary choice 0 and oo representing the binary choice 1:

1     2     3     4 
 

o     oo    oo    o 
o     oo    o     oo
o     oo    o     oo
o     oo    oo    o 

 
 

5     6     7     8 
 

o     oo    o     oo
o     oo    oo    oo
oo    o     oo    oo
oo    o     oo    o 

 
 

9     10    11    12
 

o     oo    oo    oo
o     o     o     oo
o     o     oo    o 
oo    o     oo    oo

 
 

13    14    15    16
 

o     o     o     oo
oo    o     oo    o 
o     oo    o     oo
o     o     oo    o 

 

The 16 Tetragrams can also be arranged in a binary number sequence 

 
0     1     2     3     4     5     6     7 

 
     o     o     o     o     o     o     o     o      

o     o     o     o     oo    oo    oo    oo
o     o     oo    oo    o     o     oo    oo
o     oo    o     oo    o     oo    o     oo

X

 
8     9     10    11    12    13    14    15

 
     oo    oo    oo    oo    oo    oo    oo    oo     

o     o     o     o     oo    oo    oo    oo
o     o     oo    oo    o     o     oo    oo
o     oo    o     oo    o     oo    o     oo

 

in which the first line of 8 Tetragrams (0-7) is the Mirror Image of the second line (15-8) under a reflection through
the central point X that changes o to oo and oo to o.
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The Tetragram method of divining describes the 256 = 16 x 16 outcomes in terms of 16 sets of 16
outcomes.

The 16 = 8 + 8 sets can be seen as two groups of 8 sets, with one group of 8 (call it <8) being a Mirror
Image of the other (call it 8>).

 

Therefore,

VoDou = AFA, through the Opele Chain Casting and Tetragram methods of divining, give this structure
to the fundamental 256 outcomes:

 

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16
 

How can this structure be used to make a Physics model?

In order to make a model of Fundamental Particle Physics, you must describe the basic action by which

a Fundamental Particle moves from an Origin point A in SpaceTime to a Destination point B in
SpaceTime.

   --B
  / /|
 / / /
/ / / 
|/ /  
A--   

As John Gribbin and Mary Gribbin say in their book Richard Feynman, A Life In Science (Dutton, Penguin, 1997, at
pages 85-87):

"... A line ...[from A to B]... represents the history of a particle as it .... move[s] from A to B ... The insight Feynman
had, while lying in bed one night,unable to sleep, was that

you had to consider every possible way in which a particle could go from A to B - every possible
'history'.

...[A Particle going]... from A to B is conceived as ... a sum ... of ... all of the possible paths that connect
... A to B ...

[Three of the possible paths are shown in the diagram above] ... For each possible way that a particle can go from one
point to another in spacetime there is ...[an]...

amplitude ...[which]... has two parts, which can be thought of in terms of little arrows. An arrow has a
certain length, and it points in a certain direction. ...".

As Richard Feynman says in his book QED: The Strange Theory of Light and Matter (Princeton, 1988, at pages 82-83,
91, 129 ):
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"... an event [such as going from A to B] can be divided into alternative ways [paths] ...

each way [path] can be divided into successive steps ... the arrows for each step can be "multiplied" by
successive shrinks and turns ...[ to get an arrow for each alternative way ]...

the arrow[s] for each [alternative] way can be "added" ... to obtain a final arrow, whose square is the
probability of an observed physical event [such as going from A to B]...

 

...[another] basic action is:

[a particle] ... emits or absorbs ...[another particle]...

the amplitude ... to emit or absorb a ...[particle]...[is]... just a number ...[that describes the Strengths of
Forces in Physics]...

... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it was discovered,
and all good theoretical physicists put this number up on their wall and worry about it. ... It's one of the greatest
damn mysteries of physics ...

... There is no theory that adequately explains ... the observed masses of the particles ... We use the numbers
in all our theories, but we don't understand them - what they are or where they come from. I believe that from a
fundamental point of view, this is a very interesting and serious problem. ...".

 

The VoDou = IFA model of Fundamental Particle Physics

solves the mystery of the amplitudes for particles to emit or absorb other particles, which give Force
Strengths,

and also

solves the problem of Particle Masses.

 

Since the answers to the mystery of Force Strengths and the problem of Particle Masses are numbers, we must see
how

the VoDou = IFA structures correspond to the mathematical structures of Feynman's amplitude arrows.

What are the mathematical structures of Feynman's amplitude arrows?

We need a SpaceTime so that Particles can move from point A to point B. In the simplest Standard Model and
Gravity, large-scale SpaceTime is 4-dimensional.

We see that it might be useful to divide Particles into classes, based on how they are affected by rotating them around
in SpaceTime:
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The simplest type of Particle is just a point, with no internal sense of direction in or connection to
SpaceTime. It is called a Scalar Particle, or spin-0 particle. Particle physicists call it a Higgs Scalar. In
the simplest Standard Model, there is one Higgs scalar;

Another type of Particle has an internal sense of direction in SpaceTime, so that if it is rotated one full turn
of 360 degrees about an internal axis, it is back to how it was oriented when it started out. Since such
Particles act like vectors in that a 360 degree rotation gets them back to where they started, they are called
Vector Particles, or spin-1 particles. Particle physicists call them Gauge Bosons. In the simplest Standard
Model of the electromagnetic, weak, and color forces, there are 12 Gauge Bosons. In the Conformal Group
that produces Gravity by a generalized MacDowell-Mansouri mechanism, there are 16 Gauge Bosons.
Therefore, for the simplest Standard Model plus Gravity, there are 12+16 = 28 Gauge Bosons;

A third type of Particle not only has an internal sense of direction, but also has a sense of how it is
connected to the SpaceTime in which it lives. Louis H. Kauffman, in his book Knots and Physics (World
Scientific Publishing Co. 1991), says that such a particle is like a ball attached to its surroundings by
string, as in this picture from Gravitation, by Misner, Thorne, and Wheeler (Freeman 1972):

The orientation of the ball is related to the surrounding sphere by the tangle of the strings connecting them.
If you rotate the ball 360 degrees, the strings are tangled, but if you go to 720 degrees, the strings get
untangled. Here is a demonstration of how the 720 degree rotation works:

It is from Feynman's 1986 Dirac Memorial Lecture (Elementary Particles and the Laws of Physics,
Cambridge Press 1987), and it shows a cup held by a dancer in one hand. Rotating the cup by 360 degrees
gets the arm (which is connected to the shoulder of the dancer) twisted, but turning the cup another 360
degrees gets the arm back straight. In it, picture 1 is the start, picture 2 is 180 degrees, picture 3 is 360
degrees (note how the arm is twisted), picture 4 is 540 degrees, and picture 1 again is 720 degrees. - Such
particles that have to be rotated twice to get back to where they started are called Spinor Particles, or
spin-1/2 particles.

As Richard Feynman says in his article The Reason for AntiParticles (in the book Elementary Particles and
the Laws of Physics, the 1986 Dirac Memorial Lectures, Cambridge, 1987, page10): for Spinor Particles
"... there must be antiparticles ...[which look like]... particle[s] moving backwards in time ...". In other
words, for each Spinor Particle there must exist a Mirror Image Spinor AntiParticle that looks like
the original one moving backward in time. Particle physicists call them Fermion Particles and Fermion
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AntiParticles. In the simplest Standard Model, there are 3 sets of 8 Fermion Particles and 8 Fermion
AntiParticles. Each of the 3 sets is called a generation, so that there are 8 first-generation Fermion
Particles and 8 first-generation Fermion AntiParticles.

In the VoDou = IFA structure of the fundamental 256 outcomes:

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16
8 corresponds to a 4+4 = 8-dimensional SpaceTime

1 corresponds to one Higgs Scalar

28 corresponds to 12+16 = 28 Gauge Bosons

<8 corresponds to 8 first-generation Fermion Particles

8> corresponds to 8 first-generation Fermion AntiParticles

At first glance, it looks like the VoDou = IFA structure matches the structure of particle physics, with two exceptions:

a 4+4 = 8-dimensional SpaceTime and
only the first generation of Fermion Particles and AntiParticles.

However, if the 8 SpaceTime dimensions are broken down into

4 dimensions that we see as the large-scale Physical SpaceTime of particle physics, plus
a small 4-dimensional ball (called a CP2 space, or Internal Symmetry Space) at each point of the large-scale 4-
dimensional spacetime

we can also see where the second and third generations of Fermion Particles and AntiParticles come from:

If you reduce the original 8-dimensional spacetime
into 4-dimensional physical spacetime
and 4-dimensional Internal Symmetry Space 
then 
if you look in the original 8-dimensional spacetime
at a fermion (First-generation represented by a single octonion)
propagating from one vertex to another 
there are only 4 possibilities for the same propagation
after dimensional reduction:

1 

The origin o and target x vertices are both
in the 4-dimensional large-scale physical spacetime 
   
4-dim Internal Symmetry Space   --------------
   
   
4-dim Physical SpaceTime        ---o------x---
   
in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion.

2

The origin vertex o is in the large-scale physical spacetime 
and the target vertex * in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ----------*---
                                     
   
4-dim Physical SpaceTime        ---o----------
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in which case there must be a new link from
the original target vertex * in the Internal Symmetry Space
to a new target vertex x in the large-scale physical spacetime 
   
4-dim Internal Symmetry Space   ----------*---
   
   
4-dim Physical SpaceTime        ---o------x---
   
and a new vertex can be introduced at the original
target vertex in connection with the new link 
so that the fermion can be regarded as a SECOND generation fermion.

3

The target vertex x is in the large-scale physical spacetime 
and the origin vertex o in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ----------x---
   
in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex * in the large-scale physical spacetime 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ---O------x---
   
so that a new vertex can be introduced at the new
origin vertex O in connection with the new link 
so that the fermion can, as in case 2, be regarded as a SECOND generation fermion. 

4

Both the origin vertex o and the target vertex * 
are in the Internal Symmetry Space,
   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        --------------
   
in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex O in the large-scale physical spacetime,
and a second new link from the original target vertex * 
in the Internal Symmetry Space to a new target vertex x
in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        ---O------x---
   
so that a new vertex can be introduced at the new
origin vertex O in connection with the first new link,
and another new verterx can be introduced at the original
target vertex * in connection with the second new link,
so that the fermion can be regarded as a THIRD generation fermion.

As there are no more possibilities, there are no more generations.

Therefore the VoDou = IFA Structure of the fundamental 256 outcomes

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16
8 corresponds to a 4+4 = 8-dimensional SpaceTime
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1 corresponds to one Higgs Scalar

28 corresponds to 1+3+8 + 16 = 28 Gauge Bosons

<8 corresponds to 8 first-generation Fermion Particles

8> corresponds to 8 first-generation Fermion AntiParticles

after breaking the 8-dimensional SpaceTime into 4 Large-Scale Physical SpaceTime dimensions plus 4 Internal
Symmetry Space dimensions, with the consequent production of second and third generation Fermion Particles and

AntiParticles, contains a representation of the simplest Standard Model plus Gravity.

 

So, given the correspondence between VoDou = IFA Structure and the Physics Structures of the simplest Standard
Model plus Gravity,

how do we set up to calculate the numbers for the Amplitudes for Emission and Absorption of Particles
(which are equivalent to Force Strengths and Charges) and the Masses of Particles ?

The mathematical structure used in such a calculation is called a Lagrangian, and it is of the form

 

INT ( 1 + 28 + <8,8> )

8
 

the 1 is a term involving the Higgs Scalar;
the 28 is a term involving the Gauge Bosons;
the <8,8> is a term involving the Fermion Particles and AntiParticles; and
the INT over 8 means to sum (or integrate) the Higgs Scalar, Gauge Boson, and Fermion terms over the relevant
region of SpaceTime.

 

The numerical structure form of the VoDou = IFA Structure comes from the correpondence of the fundamental 256
outcomes

1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = (<8 + 8>) x 16
with the Graded Structure and Spinor Structures of the 256-dimensional Cl(8) Clifford Algebra of 16x16 real matrices
M(16,R):

x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
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x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x

 

The black-colored 56 + 70 + 56 + 28 + 8 + 1 and 16 also have physical interpretations, some of which are related to
the duality between position and momentum that is related to the Heisenberg Uncertainty Principle of Quantum
Theory. Those interpretations are:

The 16, which breaks down into 8 + 8, correspond to
a set of 8 matrices (called Dirac gamma matrices) that describe how Spinor Particles move in SpaceTime
from the point of view of position in SpaceTime, and
another set of 8 matrices (also called Dirac gamma matrices) that describe how Spinor Particles move in
SpaceTime from the point of view of momentum in SpaceTime.

The 56 (corresponding to outcomes with three 1s) is fixed and not dynamically active after 8-dimensional
SpaceTime is broken into 4-dimensional Physical Spacetime and 4-dimensional Internal Symmetry Space. At
very high energies where the 8-dimensional SpaceTime is not broken, there may be some phenomena related to
the 56, but such high energies (possibly Planck-level) are currently beyond the reach of human experiments and
observations, such as some subtle phenomena related to Interactions among the World-Lines of Possible
Histories in the Quantum Many-Worlds. Such Interactions can be described in terms of an M-theory with global
symmetry of the exceptional Lie algebra E7, whose 56-dimensional representation corresponds to the 56.
The 70 (corresponding to outcomes with four 1s) breaks down into 35 + 35. One 35 is fixed and not dynamically
active after 8-dimensional SpaceTime is broken into 4-dimensional Physical Spacetime and 4-dimensional
Internal Symmetry Space. At very high energies where the 8-dimensional SpaceTime is not broken, there may
be some phenomena related to that 35, but such high energies (possibly Planck-level) are currently beyond the
reach of human experiments and observations, such as some subtle phenomena related to the Higgs Scalar.
The other 35 and the 56 + 28 + 8 + 1 are dual to the 1 + 8 + 28 + 56 and the first 35, and describe in terms of
momentum the same physical phenomena that the 1 + 8 + 28 + 56 and the first 35 describe in terms of position.

Taken together, the 56 and 70 correspond to the 126 root vectors of the exceptional Lie algebra E7 that is the global
symmetry group of an M-theory describing Interactions among the World-Lines of Possible Histories in the Quantum
Many-Worlds.

All 256 VoDou = IFA outcomes are closely related to the 240 root vectors of the exceptional Lie algebra E8 that is the
global symmetry group of an F-theory describing Interactions among the World-Lines of Possible Histories in the
Quantum Many-Worlds.

 

Of course, our Universe and its Quantum Many-Worlds is very big and one set of 256 VoDou = IFA outcomes,
that is, one copy of the 256-dimensional Cl(8) Clifford algebra, describes only one small part, or one Event. To
describe such very big things, you need a very big Clifford algebra, say Cl(8N) where N can be as large a number as
you want. What makes VoDou = IFA effective for such very big things is the fact that any very big Clifford algebra
Cl(8N) can be factored into N copies of the basic 256-element VoDou = IFA Cl(8) Clifford algebra:

Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

Therefore,

our entire Universe and its Quantum Many-Worlds can be described completely in terms of the 256
VoDou = IFA outcomes.
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Further,

the VoDou = IFA model can be used to describe Quantum Consciousness, not only on the level of Human
Consciousness, but also of our entire Universe, and to give us a framework within which to consider our Future

History and our possible Fates.

 

Details of calculations of Force Strengths and Particle Masses, including comparison with experimental results
and further related math and physics structures, are contained in a paper that can be found at these links:

local html
local pdf
web html
web pdf

 

It is clear that the VoDou Physics Model meets Einstein's Criterion for a good fundamental physics model, as it is a
structure which is based only upon

"... a faith in the simplicity, i.e., intelligibility, of nature: there are no arbitrary constants ... that is to say,
nature is so constituted that it is possible logically to lay down such strongly determined laws that within

these laws only rationally completely determined constants occur (not constants, therefore, whose
numerical value could be changed without destroying the theory). ...".

 

 

Tony Smith's Home Page

......

http://www.innerx.net/personal/tsmith/2002SESAPS.html
http://www.innerx.net/personal/tsmith/TQ3mHFII1vNFadd97.pdf
http://www.daedalus.amacad.org/issues/winter2002/Wilczek.pdf
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Tony Smith's Home Page

 Rig-Veda

Vedic Music (compare Torah Music)

Sanskrit and Information

 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995), say ( In these and other
quotes on this page, my comments are enclosed in [ ]. ):

"... The principal and, taken in its totality, the oldest of the four Vedic hymnbodies is the Rig-Veda. ...

[ On this page I am primarily interested in the Reg-Veda of the early Vedic age. Although some later
expository material seems to me to be consistent with the fundamental wisdom of the Vedas, I do not think

that some other later material, such as, for example, the caste system of orders of human beings, is
consistent with the fundamental wisdom of the Vedas. ]

 ... The Sanskrit word ric, which for euphonic reasons is changed to rig, means literally "praise". ... The
Sanskrit word veda means literally "knowledge" or "wisdom". ... The Rig-Veda is the oldest book in the
Sanskrit language, indeed in any Indo-European language. More than that, if we are correct, it is the
oldest book in the world ... The fact that the Rig-Veda mentions a stellar configuration that corresponds
to a date from 6000 B.C. to 7000 B.C. - the astronomical Ashvini era [according to Underworld, by Graham
Hancock (Crown 2002), quoting David Frawley: "... when the [winter] solstice first entered [the constellation of] Ashwini (i.e.,
when the winter solstice was at or very near the constellation of Aries) ]... - must not be ... denied ... this date takes us
back to the beginnings of the Indic civilization at the town of Mehgarh ... in eastern Pakistan (Baluchistan)
...[whre]... excavations have yielded the ... date of around 6500 B.C. ... Writing about two thousand years
ago, Greek historians Pliny and Arrian, who based themselveson reports from the ambassadors at the
Maurya courts, mention that the native historical tradition of India knew of 154 kings, ruling over a period
of 6,450 years. When we reconstruct this tradition, it appears that during Mauryan times the calendar was
taken to commence in 6676 B.C. ...".

According to a Hindu Universe web site, the Rig Veda begins with 1 Madala, 1 Astaka, 1 Adhyaya, Sukta 1:

http://www.hinduism.co.za/newpage8.htm
http://www.hindunet.org/vedas/rigveda/ss/rigveda/detail1.htm
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Note the structure of 1 first line, followed by 8 lines, each with 8+8 = 16 Sanskrit syllables left of the | line and 8
Sanskrit syllables right of the | line, for a total of 24 Sanskrit syllables per line. Note that the three sets of eight
syllables correspond to

the 8 first generation fermion particles, the 8 first generation fermion antiparticles, and an 8-dimensional spacetime in
the D4-D5-E6-E7-E8 VoDou Physics model, and all 24 form the vertices

of a 24-cell.

 

According to The Constitution of the Universe by Maharishi Mahesh Yogi, printed in newspapers including The Sunday Times (15 March
1992), The Sunday Telegraph (15 March 1992) Financial Times (16 March 1992), The Guardian (16 March 1992), The Wall Street Journal (6 January 1992), and The Washington Post

(9 January 1992), a copy of which was sent to me in pamphlet form by John Small in August 2003:

"... modern science has systematically revealed deeper layers of order in nature, from the atomic to the
nuclear and subnuclear levels of nature's functioning ...

... the ancient Vedic wisdom ... identifies a single, universal source of all orderliness in nature ...
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Both understandings, modern and ancient, locate the unfied source of nature's perfect order in a single,
self-interacting field of intelligence at the foundation of all the laws of nature. ... The self-interacting
dynamics of this unified field constitutes the most basic level of nature's dynamics ... The laws governing
the self-interacting dynamics of the unified field can therefore be called the Constitution of the Universe
... In Maharishi's Vedic Science, ... the Constitution of the Universe ... is embodied in the very structure of
the sounds of the Rik Ved, the most fundamental aspect of the Vedic literature ... According to Maharishi's
Apaurusheya Bhashya, the structure of the Ved provides its own commentary - a commentary which is
contained in the sequential unfoldment of the Ved itself in its various stages of expression. The knowledge
of the total Ved ... is contained in the first sukt of the Rik Ved, which is presented below [and is also
shown above, all on one line]:
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... The precise sequence of sounds is highly significant; it is in the sequential progression of sound and
silence thatthe true meaning and content of the Ved reside - not on the level of intellectual meanings
ascribed to the Ved in the various translations [compare the Torah].

The complete knowledge of the Ved contained in the first sukt (stanza) is also found in the first richa
(verse) - the first twenty-four syllables of the first sukt (stanza 1). This complete knowledge is again
contained in the first pad, or first eight syllables of the first richa, and is also found in the first syllable of
the Ved, 'AK', which contains the total dynamics of consciousness knowing itself. [compare the 64 hexagrams
of the I Ching which come from the 8 trigrams which in turn come from Yin-Yang]

According to Maharishi's Apaurusheya Bhashya of the Ved,

'AK' describes the collapse of the fullness of consciousness (A) within itself to its own point value
(K). [compare the quantum decoherence/collapse of superpositions of tubulin elecctron states in the formation of a thought
in the human brain] This collapse, which represents the eternal dynamics of consciousness knowing
itself, occurs in eight successive stages.
In the next stage of unfoldment of the Ved, these eight stages of collapse are separately elaborated in
the eight syllables of the first pad, which emerges from, and provides a further commentary on, the
first syllable of Rik Ved, 'AK'. These eight syllables correspond to the eight 'Prakritis' (Ahamkar,
etc.) or eight fundamental qualities of intelligence ...[compare the 8-dimensional real Clifford algebra of the
D4-D5-E6-E7-E8 VoDou Physics model and its 8-fold Periodicity leading to a Clifford Tensor Product Universe]...
The first line, or 'richa', of the first sukt, comprising 24 syllables, provides a further commentary on
the first pad (phrase of eight syllables);  

The first pad expresses the eight Prakritis ... with respect to the knower ... observer ... or
'Rishi' quality of pure consciousness.
The second pad expresses the eight Prakritis with respect to the process of knowing ... process
of observation ... of 'Devata' (dynamism) quality of pure consciousness.
The third pad expresses the eight Prakritis with respect to the known ... observed ... or
'Chhandas' quality of pure consciousness. ... [compare the 3 pads with Triality]

The subsequent eight lines complete the remainder of the first sukt - the next stage of sequential
unfoldment of knowledge in the Ved. These eight lines consist of 24 padas (phrases), comprising
8x24 = 192 syllables. [compare the 192-element Weyl group of Spin(8), whose root vector polytope is the 24-cell, and
whose Lie algebra comes from the bivectors of the Cl(8) Clifford Algebra] ... these 24 padas of eight syllables
elaborate the unmanifest, eight-fold structure o fhe 24 gaps between the syllables of the first richa
(verse). ... Ultimately, in the subsequent stages of unfoldment, these 192 syllables of ther first sukt
(stanza) get elaborated in the 192 [?or is it 191?] suktas that comprise the first mandal (circular
cyclical eternal structure) of the Rik Ved, which in turn gives rise to the rest of the Ved and the
entire Vedic literature. ...".

 

Note that

the first richa of the first sukt has 24 syllables plus 24 gaps (if you include a silent gap at the beginning/end to
close the first sukt into a circle) and
those 24 gaps are made relevant by being elaborated by the following 8 richas of the first sukt, which have 192
syllables

so that the total number of relevant entities in the first sukt is 24+24+192 = 240, which is the number of vertices of
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the root vector polytope of the E8 Lie algebra.

Since the E8 Lie algebra has rank 8, it has dimension 240+8 = 248, and the 2^8 = 256-dimensional real Clifford
algebra Cl(8) (or Cl(1,7) if you pay attention to signature) can be constructed as

Cl(8) = E8 + 8-dimensional vector space.

Therefore:

The first Sukta of the Rig Veda - 1 Madala, 1 Astaka, 1 Adhyaya, Sukta 1:

contains the structure of both:

the D4-D5-E6-E7-E8 VoDou Physics model; and

the 256-element structure of IFA = VoDou.  

 

In my opinion, the Rig Veda may be the earliest reduction to writing of the original African-based orally transmitted
early global wisdom of IFA = VoDou, and, as the earliest, it may be the most nearly complete written description of

that wisdom.
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Here are some further comments on the Rig Veda:

 
Although current written versions of the Rig-Veda are 
written in Sanskrit or later languages, the earlier 
versions were transmitted orally.  
Perhaps the first versions were in the Global Early Language, 
or its earliest variant in the Indian region, 
the Sarasvati-Sindhu language. 

As Feuerstein, Kak, and Frawley have noted in their book 
In Search of the Cradle of Civilization (Quest 1995), 
the Rig-Veda mentions star patterns of 9,000 to 8,000 years ago, 
so the Rig-Veda is of that age.  
Other things they discuss include: 

The Rig-Veda has about 250 hymns to Indra.  
Indra's Net is a net with a jewel at each intersection, 
each jewel reflecting all the other jewels of the net. 
Indra's Net is a symbol of the internet, 
and can symbolize other interconnected systems, 
even Many-Worlds of lattice spacetime.
   
As the being whose thunderbolts reveal the light of the sun 
and release waters to flow to the ocean, 
Indra could symbolize the Vela X supernova. 
   
The Rig-Veda has about 100 hymns to Soma, 
who has the nectar of immortality, also called soma.  
The soma nectar is used to stimulate visions.  
As it is produced by pressing and filtering the soma plant, 
so the Rig-Veda describes the yoga practice of 
purification of the mind by three filters, 
so that higher-level truth can be perceived.  
   
About one-fourth of the verses in the Rig-Veda 
are in the gayatri meter: 
3 sections of 8 syllables each; 
the first 4 syllables free and the last 4 in fixed cadence.
   
To me - with respect to physics - 
each of the 3 sections represents 
one of the three 8-dimensional representations of Spin(8), 
and the fixing of the last 4 syllables 
of the section representing 8-dimensional spacetime 
represents dimensional reduction to 4-dimensional spacetime.  
In that way, 
I see the music of the Rig-Veda reflecting fundamental physics. 
 
The gayatri meter is named from the mantra 
in 3 Madala, 3 Astaka, 4 Adhyaya, Sukta 62, Richa 10: 
tat savitur varenyam,          
bhargo devasya dhimahi, 
dhiyo yo nah pracodayat.

   
(English:  
Behold the beautiful splendor of Savitri - 
the Sun-God of the swastika - 
to inspire our visions.)
   

According to a hindubooks riverheaven web site, David Frawley said:

"... The Rig Veda is the book of Mantra. It contains the oldest form of all the Sanskrit mantras. It is built
around a science of sound which comprehends the meaning and power of each letter. Most aspects of
Vedic science like the practice of yoga, meditation, mantra and Ayurveda can be found in the Rig Veda
and still use many terms that come from it. ... While originally several different versions or rescensions of
the Rig Veda were said to exist, only one remains. Its form has been structured in several different ways

http://www.ucl.ac.uk/~ucgadkw/indology.html
http://galaxy.cau.edu/tsmith/LI/swas.html
http://www.hindubooks.org/david_frawley/riverheaven/index.htm
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to guarantee its authenticity and proper preservation through time.  

The Rig Veda consists of the hymns to various aspects of the Divine as seen by various seers, called the
"rishis". There are seven primary seers, identified not only in India but also in Persia and China with the
seven stars of the Big Dipper. Their names are Atri, Kanwa, Vasishta, Vishwamitra, Jamadagni, Gotama
and Bharadvaja, but they appear even in the hymns of these sages and may refer to an earlier group. They
relate to the guiding lights of the seven chakras. The main family of the seers was called the Angirasas (a
term related to the Greek Angelos and our English word angel). ...

... The Rig Veda is composed of ten books (called mandalas in Sanskrit). Seven of the books each relate
primarily to one great seer and the family he belongs to;

The first book is a collection of hymns from seers of different families, mainly earlier ones.

 

the second book belongs to Gritsamada and his family, the Bhrigus;
the third relates to Vishwamitra and his family;
the fourth to Vamadeva and the Gotama family;
the fifth to Atri and his family;
the sixth to Bharadvaja and his family;
the seventh to Vasishta and his family; and
the eighth to the Kanwas.

 

The ninth book is the collection of Soma hymns mainly from the Bhrigus and Angirasas. It is largely
outside of and earlier than the family books.

 

The tenth book is a collection of various earlier and later hymns.

[ As John Small said in e-mail: "... The first encapsulates the whole thing, the Tenth complements the first
and "fills in the gaps" ... in the first, the remaining 8 form a sequence that is the expansion of the 8
fundamental forms displayed in the first sukta. ...". It is interesting that the central 8 correspond to the 7
seers plus 1 about Soma, similar to the 8 octonions corresponding to the 7 imaginary octonions plus 1 real
octonion. The term "fills in the gaps" might mean that the tenth book explains the silent spaces between
spoken/written syllables in the first book. ]

Each hymn is given to a certain deity (devata). The main deities are Indra, Agni, Soma and Surya. ... each
of the Gods has his consort, like Indra and Indrani, Varuna and Varunani. ....

Indra is the God of Prana or the awakened life-force. ...
Agni is the God of consciousness, awareness and mindfulness. His symbol is the sacred fire. ...
Soma is the mystic plant that yields the nectar of immortality. He is also the Moon and the lord of
the waters. He symbolizes bliss, Ananda.
Surya is the Sun which is the visible face and presence of the Deity. He symbolizes the enlightened
mind and creative intelligence. He is the Divine creator and transformer.  
Varuna, the lord of the cosmic ocean and the Divine judge;
Mitra the Divine friend and lord of compassion and
Savitar, the Sun God of creative intelligence. ...
Usha, the Goddess of the Dawn or spiritual aspiration;
Saraswati, the Goddess of the Divine Word, of wisdom and inspiration;
Aditi the Goddess of Infinite Oneness and Wholeness; ...
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Apas, the Cosmic Waters. ....
Brahma ... the creator ... is Brihaspati, also called Brahmanaspati, the priest of the Gods.
Vishnu ... the maintainer ... is an important form of the Sun God and later all forms of the Sun God
were merged into him. [ Avatars of Vishnu include Rama and Krishna ]
Shiva ... the destroyer ... is present as Rudra, the seldom invoked but very much respected and
feared father of all the Gods. [ Ganesha is a son of Shiva ] ...

... Collective deities exist like the Adityas, the solar deities, the Maruts or Rudras, Gods of the storm, the
Ribhus or Divine craftsmen and the Vishvedevas, literally the universal Gods who symbolize the unity of
all the Gods. ... Each God or Goddess can be any or all the Gods. The concepts of monotheism,
polytheism, pantheism and monism are all woven together in the Vedic vision of totality. The Divine is
seen as both One and Many without contraction. ...".

 

Feuerstein, Kak, and Frawley, in their book In Search of the Cradle of Civilization (Quest 1995) also say:

"... Vedic cosmology evolved in conjunction with a complex system of sacrificial ritualism. ... the rituals
are not to be done mechanically but with full attention and proper control of body, mind, speech, and
breath. In other words, the constitute a form of yogic practice. ...

... The Vedic rituals were generally performed at an altar .... meant to symbolize the universe at large ...
the fire altars were surrounded by 360 enclosing stones; of these, 21 ...[corresponded to]... the earth ... , 78
...[to]... the atmosphere ... , and 261 ...[to]... the sky ... the two principal cosmological numbers were 21
and 339 (78+261) ...

.. the Rig-Veda ... was itself taken to represent a symbolic altar. Thus the number of syllables in the Rig-
Veda is supposed to add up to the number of muhurtas (1 day = 30 muhurtas) in forty years, which is
432,000. ... In reality, however, the syllable count of the Rig-Veda is somewhat less ... 397,265 ... [compare
the Torah ] because certain syllables are meant to be left unspoken. ...

... Not counting the eleven supplemental hymns, the Rig-Veda consists of 1017 (or 3x339) hymns
distributed over 10 books and gathered into 216 groups. ...

Books   Hymns   Groups 
  1      191     15
  2       43      5 
  3       62      4 
  4       58     11
  5       87      7 
  6       75      5 
  7      104     12
  8       92     18
  9      114      7 
 10      191    132
   

http://krishna.avatara.org/
http://krishna.avatara.org/
http://krishna.avatara.org/
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... These groups are the natural divisions based on authorship, subject, or meter. ...

... the first four books contain 354 hymns, which correspond to the length of the lunar year ...

... the total number of hymns in the middle four books ... is 324, which equals the nakshatra
(constellation) year of 12x27 days. When this is multiplied by a close approximation of pi, we arrive
at 1017, which corresponds to the number of hymns in the entire Rig-Vedic collection (excludng
eleven supplemental hymns). ...
... The number 108, which is one-half the number of hymn groups, ... is roughly the average distance
between the Sun and the Earth in terms of solar diameters. It is also the average distance between
the Moon and Earth in terms of lunar diameters. ... For example, if a pole of a certain height were to
be separated from the observer by a distance that is 108 times this height, its angular size would be
... equal to that of the Sun or the Moon. ... 108 beads are used in Hindu rosaries ...
... 339 ... is simply the number of solar disks it takes to measure the Sun's path across the sky during
equinox: pi x 108 = circa 339. ...
... the actual - rather than the idea - Vedic year was reckoned as consisting of 366 days ... divided
into two equal parts of 183 days ... the ancients sought to reconcile the 339 steps of the Sun with th
symbolic value of 183 ... by postulating a value of 78 for the atmosphere, since 339 - 183 + 2x78 ...
the Rig-Veda speaks of the thirty-four "lights", which are the twenty-seven lunar constellations ... ...
, the five planets, and the Sun and the Moon. ...
... a tithi was reckoned as a 360th part of the lunar year ... somewhat shorter than a day ... There are
371 tithis in a year of 365 plus days, and when we multiply ... by 9 we arrive at 3339 ... the total
number of deities given in the Rig-Veda ...

... the sacred syllable om ... is said to be the quintessence of the Vedas ... The syllable om is not mentioned
in the Rig-Veda, possibly because it was deemed too sacred to be spoken out loud [compare the Torah, in
which the name of g-d is not to be written completely; and the Taoist Dao De Ching] ... In one Rig-Vedic hymn (I.164.39)
... we may have an oblique reference to the sacred syllable om. ... also, no graphic representation of om has
so far been found in the excavated Indus towns ... om is first named or written out ...

... in such Vedic scriptures as the Shukla-Yjur-Veda. ...".

 

Note that Maharishi says that the first Mandal of the Rig-Veda has 192 Suktas, while Feuerstein, Kak, and Frawley say
that it (the first book) has 191 hymns (Suktas).

John Small told me by e-mail that

Maharishi considers the 192nd Sukta to be "... the "Avyukta Sukta", it means the "empty sukta" and it's
just a complete absence of any sound at all. It complements the first sukta, and with it in place you can
line up the first mandala in a circle with each sukta matching up to another diametrically opposite in the
circle. .... The Avyukta Sukta ... In Maharishi's scheme ... there are two processes in operation, one the
collapse from fullness to emptyness and then the expansion from emptyness back to fullness. ... in terms
of Goedel's Theorems, any formal system that is complete must be inconsistent, that is it must contain a
statement that negates the system itself ...".

To see how the cycle of 192 Suktas in the first Mandal, start with a given system T. Then as you process that system
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you will find a Godelian undecidable thing A

and then Maharishi's Avyukta (= avyakta = unmanifest) Sukta is used to make T "more complete" by adding A (true
and false) as new propositions to make it a "pair" of possible systems like a quantum superposition of two possible

worlds of the Many-Worlds:

S = T + Atrue combined with T + Afalse

and then, you start again with the system S and process it again to find a new Godelian undecidable thing B - this is a
second collapse "collapse" - and then expand again with Avyukta Sukta to get a "newer bigger"

R = S + Btrue combined with S + Bfalse

giving you twice again as many possible quantum worlds, and you continue the process ad infinitum

Each half-cycle T to A, S to B, etc ... , corresponds to the first 191 Suktas of the first Mandal of the Rig Veda.

Each half-cycle A to S, B to R, etc ... , corresponds to to the 192nd empty = soundless Avyukta Sukta, which
constructs the helix covering the closed circle of the first Mandala .

Each cycle T to S, S to R, etc ... , corresponds to introducing new branches

in the possible quantum worlds of the Many-Worlds Quantum Theory.

The "whole Veda" is therefore nothing that you can ever write down in any finite number of steps, but is an infinitely
branched Many-Worlds Tree of Helical Coils, with its Total Sound being OM, which is therefore, as John Small says,

"... The OM sound is the sound of the whole of the Veda from a distance ... like listening to a bee hive from a
distance. Then as you get close you can distinguish the individual sounds themselves until finally you can experience

each separate bit quite clearly. ...".
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The process of a human trying to "tune in" to part of the "whole Veda"

is a self-referential loop involving the Quantum Consciousness of the human brain.

(The above three images, and some related ideas, are derived from the book Science, Mind and the Universe by
Helmut Moritz (Wichmann 1995))

 

Graham Hancock, in Underworld (Crown 2002), says:

"... In order to ensure that the Vedas can be repromulgated for future mankind after each pralaya ...
destruction and rebirth [as by floods at the end of an Ice Age about 11,600 years ago]... the gods have ... designed an
institution to preserve them ... the Seven Sages ... Sapta Rishis ... a brotherhood of adepts ... who
reincarnate from age to age as the guides of civilization and the guardians of cosmic justice. ..[They]
survive[d] the deluge in the Ark with Manu ... According to Bal Ganghadar Tilak: The Vedas were
destroyed in the deluge ... the Sages ... reproduced ... the antediluvian Vedas ...

... Seven Sages in both the Sumerian and Vedic traditions ...[have]... similarities ...

Both groups are associated with fish symbolism of some sort - the Seven Sages of Sumer are
themselves half men, half fish, and the Vedic Seven Sages take refuge on Manu's survival ship,
which is towed by a gigantic fish ...
Both groups of sages perform an identical function - which is to preserve the gifts of civilization
and bring them to mankind in their respective areas. ...

... The Rig Veda conjures up a compelling image of a demon in the form of a great dragon, or serpent, that
has wrapped itself around the ice-covered mountain ranges ... and strangled seven great rivers. The name
of the demon is sometimes Ahi but more often Vrta and the story of how he is slain by the god Indra and
of how the seven rivers are freed, is repeated again and again in the hymns of the Rig Veda [compare the
Chinese Jade Emperor Yu Di of about 4,200 years ago]...".

 

Vedic Music

 (compare Torah Music and IFA Music)

 

According to a Sanathana Dharma web page:

".... According to the Hindu view of creation, it was sound and not light that appeared first. In Vedic
parlance it is called Nada Brahma or the Sound Celestial. Vedic rishis believed that the evolution of

http://www.sanathanadharma.com/articles/sangeet.htm
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the Brahmand or universe was caused as a result of Bindu Vsphot or an atomic explosion, that produced
infinite waves of sound, which represent cosmic ascent and expansion.

The sound was a monosyllable: Om. Since Om is related to the beginning of the universe, Hindus
consider it the most sacred syllable with which Vedic mantras commence. Om is the principal name of the
Supreme Being. It refers to all that it manifest and beyond. ...

According to Vedic literature music originated from nada or sound, which is the product of akash or ether:
There are two types of sound. The ahat or struck sound is audible whereas the anahata or unstruck sound
is inaudible. Sound originates in living beings from the friction between air ñ pran vayu or vital breath and
agni or heat energy (will power). It evolves first in a causal forms as anahata and then in the gross form of
sound emanates from the vocal chord and is sweet and soothing, it is called snageetam or music. The
anahata nada is most significant for yogis who have reached the highest level of consciousness. It is the
internal sound they hear, after prolonged meditation and ardous yogic discipline. Ordinary human beings
are engaged with the ahat nada.

Indian musical traditions trace the origin of music to the Sama Veda. It is a compendium of melodies,
chants and rules required for the recitation of sacred hymns. It serves as a textbook for priests officiating at
Soma sacrifices. ... Vedic chants are set in a musical pattern, collectively known as Samgan. To this day,
the chants are in three accented musical patterns called swaras, precursor of the present seven-note musical
system. ...".

 

According to an Indian Classical Music web page:

"... Though, Vedas are considered the source of Indian Music, it should not be assumed that classical
music in its present form was fully developed by then. Infact, concept of Raga, Tala, Shruti or even Nava
Rasas come only later.

All except SamaVeda were sung using only three notes, Anudaatta (low), Udaatta(middle) and
Svarita(high). As used today the Anudaatta, Udaatta and Svarita svaras of RigVeda, can be equated with
Ni, Sa, and Ri of the North Indian Kafi scale (Kharaharapriya of the Carnatic). In early manuscrpts of
RigVeda, the text was written along with accent notes. Anudaatta is marked with an underline and Svarita
is marked with a small vertical line above the syllable. Udaatta is left unmarked.

Sama Veda consists of about 1900 verses, called samans. Ninety-five percent of the verses of Sama
Veda Samhita are in Rig Veda Samhita. One can see from the text of the Sama Veda mantra that the
chanting notation in it is much more elaborate than that in the corresponding Rig Veda mantra. SamaVeda
was chanted using all seven notes (prathama, dvitheeya, tritheeya, chathurtha, panchama, shashta and
sapthama), in descending order, of the Vaidika scale (or of sama gana) which have been equated to
(Ma,Ga,Ri,Sa,Dha,Ni,Pa) of the Laukika or Gandhara scale in later classical sanskrit texts like
NaradiyaShiksha.

RigVedic hymns are directed at Gods, to be chanted during sacrifices to please them. It is possible Gods
were thought to be fond of music and that it would be easier to please them if the hymns were sung rather
than just chanted. Thus, many of the Rig Vedic hymns were set to music and sung and were known as
samans, rather than just hymns (Rik). The chanted Sama-Veda hymns or Samans were believed to possess
the supernatural qualities capable of petitioning and even supporting the deities that controlled the forces
of the universe. Since Rig Vedic hymns are just metered they could not be sung using all the seven
notes. Thus started a tradition of insertion of a number of seemingly `meaningless' words or
syllables (stobha) for musical and lyrical effect, such as o, hau, hoyi, va, etc. It was these stobha syllables
which were extended vocally with long duration on various notes of the Sama-Veda scale by the priests
who had the special function of summoning the gods to the celebration through the use of droning
(monotone) on a number of these tones, believing them to hold magical properties. The wife of the chief

http://www.musicalnirvana.com/introduction/origin2.html
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sacrificer (i.e. chief priest, brahmana) would play the Vina, during sacrifices.

Precise methods of singing the Samans were established and preserved in three different schools, the
Kauthumas, Ranayaniyas, and the Jaiminiyas, the oldest. Each has maintained a distinct style with regard
to vowel prolongation, interpolation and repetition of stobha, meter, phonetics, and the number of notes in
scales. Accordingly, there has been a fervent regard for maintaining continuity in Sama-Veda singing to
avoid misuse or modification over many years. Since written texts were not in use, in fact prohibited,
the priests memorized the chants with the aid of accents and melodies, and passed this tradition
down orally from one generation to the next for over three thousand years ...".

 

According to a Music of South India web site:

"... Indian Music is probably the most complex musical system in the world with a very highly developed
melodic and rhythmic structure. This (structure) includes complicated poly-rhythms, delicate nuances,
ornamentations and microtones which are essential characteristics of Indian music. This makes it very
difficult to notate every detail in Indian music.

Originally Indian music was passed on by oral tradition ... from one generation to another for centuries.
The music was never written down until much later. The notation system was actually developed much
later more as a memory-aid than something from which to learn or something from which to perform.
This is why the tradition wherein the student learns from a Guru on a "one-on-one" basis is considered to
be the only real way to learn music since there are so many aspects that cannot be learned from a book
because the existing notations are only a skeletal representation of the music.

Indian Music had its origins in the Vedas ... Four in number, the Vedas are the most sacred texts which
contain about a thousand hymns. They were used to preserve a body of poetry, invocations and mythology
in the form of sacrificial chants dedicated to the Gods. Great care was taken to preserve the text, which
was passed down by oral tradition, so much so that both the text and the rituals remain unchanged to this
day. The literature of the Vedas is divided into four parts: the Rig Veda, the Sama Veda, the Yajur Veda
and the Atharva Veda.

The oldest, the Rig, ... was recited, at first, in a monotone; it was later developed to three tones (one
main tone, and two accents, one higher and the other lower called Udatta and Anudatta
respectively.) This was done to accentuate the words since the text was of primary importance.
The Yajur Veda which mainly consists of sacrificial formulas mentions the Veena as an
accompaniment to vocal recitations during the sacrifices. By this time, the chants had evolved to two
main notes with two accents forming the first concept of the tetrachord (four notes.)
The Sama Veda laid the foundation for Indian Music. The origin of Indian Music can be traced back
to this Veda. Three more notes were added to the original tetrachord resulting in the first full scale
of seven notes; within this scale were all the important and known musical intervals. The concept of
the octave is also mentioned here.
The Atharva Veda was a collection of formulas that deal with ... spells. The text of the Vedas is in
Sanskrit, the classical language of India.

... The period of the Epics, the Ramayana and the Mahabharata (500 B.C. - 200 A.D.) saw the
development of the Jati system on which the modern Raga system is based. Also, various melodic and
percussion instruments are mentioned during this time. Mention must be made of the Natyashastra, a
treatise written by Bharata in 300 B.C. It is the most authoritative and ancient work on the classical
science of music and dance. ...".

 

According to a Performing Arts in India web page:

http://trumpet.sdsu.edu/M151/Music_of_India1b.html
http://www.asianinfo.org/asianinfo/india/performing_arts.htm
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"... Love, humor, pathos, anger, heroism, terror, disgust, wonder and serenity are the nava rasas or nine
basic emotions which are fundamental to all Indian aesthetics. Sage Bharata, the earliest Indian
musicologist said to have lived in the 1st or 2nd century AD, enunciated these moods and believed that it
was the musician's task to evoke a particular emotion or mood.  The classical music tradition in India is
based on the principles enunciated by sage Bharata and continues to be a form of meditation,
concentration and worship.

The Raga, or musical mode, forms the basis of the entire musical event. The Raga is essentially an
aesthetic rendering of the seven musical notes and each Raga is said to have a specific flavor and mood.

Tala is what binds music together. It is essentially a fixed time cycle for each rendition and repeats itself
after completion of each cycle. Tala makes possible a lot of improvisations between beats and allows
complex variations between each cycle.

With the help of the Raga, Tala and the infinite shrutis or microtones, Indian musicians create a variety of
feelings. ...".

 

According to an India Music web page:

"... Vedic Hymns ... are considered the foundation of later styles (like Gregorian chants) ... Physical
vibrations of musical sound (nada) is connected to spiritual world ...

... Raga and Tala form the basis of Indian music. ...

... Raga (rag in North, ragam in Tamil) ... a scalar melody form including basic scale and basic
melodic structure. Sanskrit ranj means to color with emotion Scale of raga is shown in both
ascending and descending form. Some raga include notes changing directions Some notes may have
specific ornamentation (gamaka) Ground tone (beginning tone) is sa (like do in do re mi) Sa is most
important note of the drone ... Later ... 72 possible combinations [compare 72 root vector elements of E6]
...
... Tala = cyclic measure of time (rhythm) [compare toque of IFA] Laya = tempo (fast or slow)
Druta = fast Madhya = medium Vilambita = slow Matra (Hindustani) or Akshara (Karnatak) = basic
beat (like metronome) Tala cycle (Vibhaga or avarta) &endash; varies from 3 to 128 beats in
length; 7-16 are common ...". [compare 3 quaternion imaginaries and 3-sphere, 7 octonion imaginaries, 16 spinors of
Cl(8) and 16 eyes of FA, and 128 elements of the even Clifford subalgebra Cl(8)e]

 

 

Sanskrit and Information

According to Knowledge Representation in Sanskrit and Artificial Intelligence, by Rick Briggs:

"... there is a widespread belief that natural languages arc unsuitable for th transmission of many ideas that
artificial languages can render with great precision and mathematical rigor. ... But ... There is at least one
language, Sanskrit, which for the duration of almost 1000 years was a living spoken language with a
considerable literature of its own Besides works of literary value, there was a long philosophical and
grammatical tradition that has continued to exist with undiminished vigor until the present century. Among
the accomplishments of the grammarians can be reckoned a method for paraphrasing Sanskrit in a

http://web.txwesleyan.edu/sociology/horsfall/IndiaMus.html
http://www.aaai.org/Library/Magazine/Vol06/06-01/Papers/AIMag06-01-003.pdf
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manner that is identical not only in essence but in form with current work in Artificial Intelligence
This article demonstrates that a natural language can serve as an artificial language also, and that much
work in AI has been reinventing a wheel millenia old ...

... hierarchical structure ... and ... explicit descriptions of set-relations are essential to really capture ...
meaning ... and to facilitate inference. It is believed by most in the AI and general linguistic.community
that natural languages do not make such seemingly trivial hierarchies explicit. Below is a description of a
natural language, Shastric Sanskrit, where for the past millenia successful attempts have been made to
encode such information. The sentence:

(1) "Caitra goes to the village." (graamam gacchati caitra)

receives in the analysis given by an eighteenth-century Sanskrit Grammarian from Maharashtra, India, the
following paraphrase:

(2) "There is an activity which leads to a connection-activity which has as Agent no one other
than Caitra, specified by singularity, [which] is taking place in the present and which has as
Object something not different from 'village'."

The author, Nagesha, is one of a group of three or four prominent theoreticians who stand at the end of a
long tradition of investigation. Its beginnings date to the middle of the first millennium B.C. when the
morphology and phonological structure of the language, as well as the framework for its syntactic
description were codified by Panini. His successors elucidated the brief, algebraic formulations that he had
used as grammatical rules and where possible tried to improve upon them. A great deal of fervent
grammatical research took place between the fourth century B.C and the fourth century A.D. and
culminated in the seminal work, the Vakyapadiya by Bhartrhari. Little was done subsequently to advance
the study of syntax, until the so-called "New Grammarian" school appeared in the early part of the
sixteenth century with the publication of Bhattoji Dikshita's Vaiyakarana-bhusanasara and its commentary
by his relative Kaundabhatta, who worked from Benares. Nagesha (1730-1810) was responsible for a
major work, the Vaiyakaranasiddhantamanjusa, or Treasury of definitive statements of grammarians,
which was condensed later into the earlier described work. These books have not yet been translated. The
reasoning of these authors is couched in a style of language that had been developed especially to
formulate logical relations with scientific precision. It is a terse, very condensed form of Sanskrit, which
paradoxically at times becomes so abstruse that a commentary is necessary to clarify it. One of the main
differences between the Indian approach to language analysis and that of most of the current linguistic
theories is that the analysis of the sentence was not based on a noun-phrase model with its attending binary
parsing technique but instead on a conception that viewed the sentence as springing from the semantic
message that the speaker wished to convey. In its origins, sentence description was phrased in terms of a
generative model: From a number of primitive syntactic categories (verbal action, agents, object, etc.) the
structure of the sentence was derived so that every word of a sentence could be referred back to the
syntactic input categories. ... It should be pointed out that these Sanskrit Grammatical Scientists actually
wrote and talked this way. The domain for this type of language was the equivalent of today's technical
journals. In their ancient journals and in verbal communication with each other they used this specific,
unambiguous form of Sanskrit in a remarkably concise way. ... it would seem that detailed analyses of
sentences and discourse units had just received a great impetus from Nagesha, when history intervened:
The British conquered India and brought with them new ... means for studying and analyzing languages.
The subsequent introduction of Western methods of language analysis ... has for a long time acted as an
impediment to further research along the traditional ways. Lately, however, serious and responsible
research into Indian semantics has been resumed, especially at the University of Poona, India. ...

... the main point in which the two lines of thought [ AI computer language and Sanskrit ] have
converged is that the decomposition of each prose sentence into karaka-representations of action
and focal verbal-action, yields the same set of triples as those which result from the decomposition
of a semantic net into nodes, arcs, and labels.
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It is interesting to speculate as to why the Indians found it worthwhile to pursue studies into unambiguous
coding of natural language into semantic elements. It is tempting to think of them as computer scientists
without the hardware, but a possible explanation is that a search for clear, unambiguous understanding is
inherent in the human being. Let us not forget that among the great accomplishments of the Indian
thinkers were the invention of zero, and of the binary number system a thousand years before the West re-
invented them. ...".
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 Cuba 

  

Cuba (see above map from National Geographic Atlas of the World, Fifth Edition 1981) is now at the Atlantic Ocean, but about 100
million years ago it was in the Pacific Ocean (see sequence below from a Paleomap Project 1999 web page Java Applet).

 

http://www.scotese.com/caribanim.htm
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In the first game of the 1999 (5760) World Series between the New York Yankees and the Atlanta Braves, El Duque
(Orlando Hernandez, who came to the New York Yankees from Cuba on a boat) pitched 7 innings with 2 walks and 10
strikeouts, and giving up only one hit (a home run by Chipper Jones), as the Yankees won 4-1.

According to a 5 March 2000 article by Buster Olney in The New York Times, "... The drills that Orlando Hernandez
does are a mystery to the other Yankees. ... He places his fingertips at his ears, extends his elbows out, turns to his
right and spins around 10 times. Without pausing his motion, he then reverses himself, spinning around 10 times in the
opposite direction. ...

... In one routine, he stands on his head, swinging his legs back and forth, as a form of yoga, something he learned 10
years ago in Cuba. ... Cone played catch with El Duque in spring training of 1998, and Hernández's fastball seemed to
have an unusual movement. Cone asked Hernández to show him how he was holding the ball, ... Hernández held the
ball out, and Cone was stunned: when pitchers throw a four-seam fastball, they brace their fingertips against the seams
of the baseball, using the stitches as a lever as they pull down and release the ball. But Hernández placed his fingertips
on the smooth surface, somehow managing to generate enough traction to make the ball turn like the standard four-
seam fastball -- but with that added unusual movement. A dry four-seamer, Cone called it, because most pitchers
gripping the ball on the smooth surface could do so only with the aid of spit or another foreign substance, making it a
wet four-seamer. ...

 

According to a 24 October 1998 article in the Boston Globe by Steved Fainaru: "... Fidel Castro and two envoys sent
by the archbishop of New York sat down to watch Game 4 of the [1998] World Series via satellite from San
Diego.The emissaries carried a personal letter from Cardinal John O'Connor, asking Castro to grant visas to the
mother, former wife, and two young daughters of Yankees pitcher Orlando "El Duque'' Hernandez, who
defected from Cuba last Christmas in a 20-foot skiff. ... Castro agreed, calling O'Connor personally in New York.
The two emissaries then returned to their hotel, picked up the phone, and dialed El Duque in the visitors clubhouse at
Qualcomm Stadium, where the powerful Yankees were about to sweep the San Diego Padres. ... El Duque ... was the
winning pitcher of Game 4 of the [1998] American League Championship Series and Game 2 of the [1998] World
Series, a fitting conclusion to a season in which he went 12-4 as a member of perhaps the greatest baseball team in
history. He spent this [1998] season living in the suite of a midtown hotel, surrounded by clothes, electronic
equipment, golf bags, and other material courtesies of his new-found stardom in the mecca of capitalism. Inside the
room he erected a makeshift shrine that he covered with offerings -- candles, a sunflower, a Cuban cigar, red wine,
and a miniature Statue of Liberty -- he made to Chango, the deity of Santería, an Afro-Cuban religion. ...".

According to a 1998 article by Larry Rohter: "... since ... Fidel Castro ... took power ... Santeria has been allowed to

http://www.nytimes.com/
http://www.princeton.edu/~marp/rel275/santeria1.htm
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flourish as never before in Cuba's 500-year history. ... under Castro ... the Communist Party abandoned atheism in 1992
... An estimated three-quarters of Cubans were Roman Catholics before the Cuban revolution in 1959. But the majority
of Cuba's 11 million people, including many who consider themselves to be good Catholics, are now believed to
follow Santeria and to regard it as an essential part of the nation's identity. "In the African faiths resides a goodly
portion of the Cuban soul," said Orlando Verges, acting director of the Casa del Caribe, a government-sponsored
cultural institute here that studies and promotes Santeria. "Practically all of Cuban music has emerged directly from
syncretic cults, and much of its best art and even literature have been subject to its influence." Santeria originated in
West Africa and came to the Caribbean with the slave trade, which forced transported Africans to hide their
polytheistic beliefs from their Spanish masters behind a facade of Roman Catholic saints. In Santeria, each of series of
specialized gods are asked to intercede on behalf of petitioners. As a result, those deities acquired a dual identity so
that, for instance, San Lazaro is also Babalu-aye, the god of healing, and the Virgin of Regla became Yemaya, mistress
of the sea. ...".

According to the book Santeria, by Migene Gonzalez-Wippler (Llewellyn Publications 1998), Castro's orisha is Legba,
and the orisha of Batista ( from whom Castro seized power in 1958, after being pardoned in 1955 from a prison sentence for his
unsuccessful attack on Batista's army barracks in Santiago on 26 July 1953 ) is Chango. Batista survived the Castro Revolution,
fleeing Cuba ( along with some cohorts such as Meyer Lansky ) on 1 January 1959.

In the 1930s, when Cuba ruled by Batista (through puppet presidents), my father went to Pinar del Rio in Cuba to
investigate barytes mining possibilities. He did not like the conditions in Cuba, as hungry people were not allowed to
raise food on large unused farms owned by foreigners, and he did not like having (and paying for) an escort of
Batista's soldiers. When he left Cuba, he met with Batista and told Batista what he did not like, whereupon Batista
threw this coin at him:

The 1920 coin has on its face the phrase Patria y Libertad and a 5-point star. Between each point of the star are 23 rays
(1 very long in the middle, and 4 short plus 7 long on each side). If you include the points of the star, you have 5 sets
of 24 rays. The 24 rays of each set correspond to the 24-cell and to the 24-dimensional Leech lattice. All 5x24 = 120
rays correcspond to the 24+96 = 120 vertices of a 600-cell, and to half of the 240 verices of the Witting polytope
vertex figure of the E8 lattice.

The reverse of the Republica de Cuba 40 cent coin depicts the Cuban Coat of Arms. The 40 cents correspond to the 40
vertices of the root vector polytope of the D5 Lie algebra that is used in the D4-D5-E6-E7 physics model. According
to a Liceo Cubano web page: "... the Cuban Coat of Arms ...

http://www.liceocubano.com/Eng/HoyLiceo/Simbolos-1.asp?Id=2
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... consists of three divisions, crowned by the Phrygian Cap (Gorro Frigio) or liberty cap that has a sole star, with the
borders of the divisions surrounded by an oak branch on one side and a laurel wreath on the other. ... In the first top
division, horizontally, there is a key symbolizing Cubaís geographical position ....[between South and North
America]... with a bright rising sun in the background. In ...[one lower]... division ... are ... stripes ... representing the
three departments which divide the island: Oriental, Central y Occidental (the Eastern, Central and Western). In the
[other lower] division ... there are pictures of mountains, rivers, the valley and most evident a Royal Palm Tree, the
national tree of Cuba ...".

The coin is now on the chain of a watch given to my father by his father, about the time that my father was graduated
from Cumberland Law School in Lebanon, Tennessee, in 1927.
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240 Thoughts:
 

 
 
 
1

!! DON'T PANIC !!
 

-Adams (HHGG)
 
 

 
2

The spectacular physical
application of Clifford algebra

is the Dirac equation.
 

    -- Finkelstein

 
3

It is only the very wisest
and the very stupidest

who cannot change.
 

    -- Confucius

 
4

To have faults and to be
making no effort to correct

them is to have faults indeed.
 

    -- Confucius 

 
5

The demands that good people 
make are upon themselves;

those that bad people make are
upon others.

    -- Confucius
 
 
 
 
6

Never do to others what you
would not like them to do 

to you.
 

    __ Confucius

 
7

One who will not worry about 
what is far off will soon find
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something worse than worry
close at hand.
    -- Confucius

 
8

Good people are ashamed to let
their words outrun their deeds.

 
    -- Confucius

 
 

9

If I hold up one corner and a 
student cannot come back to

me with the other three, I do 
not continue the lesson.

    -- Confucius

 
10

Be slow in word but prompt in
deed.

 
    -- Confucius

 
 
11

Good people take as much
trouble to discover what is
right as bad people take to

discover what will pay.
    -- Confucius

 
12

One who learns but does not
think, is lost.

One who thinks but does not
learn is in great danger.

    -- Confucius
 

13

Clever talk and a pretentious
manner are seldom found in

good people.
 

    -- Confucius

 
14

What satisfies me the most?
Basically, 

that I've never worked for a living.
 

    -- Marcel Duchamp
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15

Even if I could try a civil suit
as well as anyone, it would be
better to bring it about that
there were no civil suits.

    -- Confucius 

 
16

Int[V8] (  ( d^2~H8 /\ *d^2H8  + 
               + F8 /\ *F8    +  
      +   ~S8±  (gamma)d  S8± ) +
   + gg      +    n'(Dg/DA)dn)   

 
17

You can make a model of 
anything from the harmonic
functions on the unit disk.

 
    -- Feller 

 
18

It is more important to have
beauty in one's equations
than to have them fit

experiment.
    -- Dirac 

 
19

The whole purpose of physics 
is to find a number, with

decimal points, etc! Otherwise
you haven't done anything.

    -- Feynman 

 
20

Another peculiarity of 
4-dimensional space is the 
occurrence of the 24-cell,
which stands quite alone.

    -- Coxeter 

 
21

If you calculate a result that 
disagrees with experiment,

you need courage to say the 
experiment must be wrong.

    -- Feynman 

 
22

Good people who hold the left
side of a contract

do not take unfair advantage.
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    -- Lao Tzu 

 
23

To lead with cleverness brings
harm.

To lead without cleverness
brings benefit.
    -- Lao Tzu 

 
24

Why is there something
instead of nothing?

< > enables us to build the
world from 0.

   -- Finkelstein & Rodriguez 

 
25

Maybe other worlds have folks 
with more advanced brains.

Maybe not.  Either way, it's a
mighty sobering thought.

  - Kelly (Porkypine and Pogo) 

 
26

I believe that the theory that 
space is continuous is wrong,
because we get infinities and

other difficulties.
    -- Feynman 

 
27

Whenever a creature was faced
with several possible courses
of action, it took them all,
thereby creating many distinct

histories of the cosmos. - O.S. 

 
28

Charge is just the ability to
make virtual photons, and

the electric field is nothing
but the virtual photon cloud.
    -- Gonick and Huffman 

 
29

I believe nobody will read this
book for 100 years, but I don't 

care.
    -- Kepler,

about 100 years before Newton 
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30

Kepler was a better scientist
than Galileo. Galileo did 

experiments that others might
have done. Kepler did things

other people would not do.-E.T. 

 
31

I am One that transforms into Two. 
I am Two that transforms into Four. 

I am Four that transforms into Eight. 
After this I am One again. 

    -- Hermopolitan creation myth (quoted by Schneider) 

 
32

There are two camps in the current world. 
In one camp the common good is sought for the masses, 

while the other camp specializes in keeping most 
of the benefits for the people in the ruling class.  

    -- Hua Loo-Keng

33

A mathematician has to be judged by his research accomplishments 
and not by the number of university degrees earned. 

-- Wang Yuan in his book "Hua Loo-Keng"

 
34

The death of Zhou Enlai in 1976 was marked by Comet West. 
The death of Deng Xiaoping in 1997 was marked by Comet Hale-Bopp. 

 
35

If some years were added to my life, 
I would give fifty to the study of I Ching, 

and then I might come to be without great faults.
    -- Confucius

36

A thorough advocate in a just
cause, a penetrating 

mathematician facing the 
starry heavens, both alike bear
the semblance of divinity. - G. 

 
37

Wagner was a wonderful

http://xxx.lanl.gov/abs/physics/0107009
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sunset that had been mistaken
for a dawn.

 
    -- Debussy 

 
38

Life computers can reproduce!
 

   -- Conway and Guy
 
 
 
39

"Beauty is truth, truth beauty",
-- that is all

Ye know on earth, and all ye
need to know.
    -- Keats

 
40

I believe that all things are
fundamentally interconnected,
but some things are a great
deal more interconnected 

than others. - Adams (Gently) 

 
41

Music has no meaning or 
purpose other than to be 

itself.
 

    -- Adams (MacDuff) 

 
42

42:  The Tao produced the One.
The One produced the Two.

The Two produced the Three.
The Three produced All things.

    -- Lao Tzu 
1=unity,2=duality,3=the rest.

    -- Marcel Duchamp

 
 
43

The laws of physics will turn 
out to be simple, like the 
checkerboard with all its
apparent complexities.

     -- Feynman 
 
 

 
 
44
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1  8  28  56  70   56  28  8  1

  S8  Spin(8)
____________________

  256 = 16 x 16 = 4 x 8x8

2x(gamma)8   OP2 

 
45

         F4-AutGroup                
 a     O+    Ov   triality:         
~O+    b     O-   Spin(8):O+ -> xO+ 
~Ov   ~O-    c    Spin(8):Ov -> xOvx
                  Spin(8):O- -> O-x 

 
46

Quantization of the conformal
degree of freedom leads to a 

consistent and reasonably
complete picture of maximally
symmetric spacetime.- N.and P.

 
47

<1,i,j,k,e,ie,je,ke>---><1,i,j,k>
 

O:               _               
OxO:        /|   or   |\         
OxOxO:          | |              

 

48

War is hell.
 

    -- Sherman
 

 
49

If nominated I will not run.
If elected I will not serve.

 
    -- Sherman 

 
 

50

    F4 = Aut(H3(O))          
__________________           
 H3(O)  <->  E7/E6xU(1)      
Rdim27       Cdim27          
          (CxO)P2s in (HxO)P2



240 Thoughts

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SWTxt.html[4/16/18, 1:30:06 AM]

 
51

    Spin(9) -> F4 -> OP2     
__________________           
  OP2   <->  E6/Spin(10)xU(1)
Rdim16       Cdim16          
                 (CxO)P2     

 

52

    Spin(8) -> Spin(9) -> S8 
  S8 <-> Spin(10)/Spin(8)xU(1)
Rdim8       Cdim8             
             RP1s in RP9      
______Silovbdy=RP1xS7____     

 
53

      F4 = Aut(H3(O))      
_________________         
E6 = F4 + H3(O)0xS1        
E7 = F4 + H3(O)0xS3 + SU(2)
E8 = F4 + H3(O)0xS7 +  G2  

 

54

     OP2 = F4/Spin(9)
(CxO)P2 = E6/Spin(10)xU(1)
(HxO)P2 = E7/Spin(12)xSU(2)

(OxO)P2 = E8/Spin(16)
__________________

 
 

 
 
55

O__OxO__OxOxO          
nu                1           
e                 e; or 1     
rd,bd,gd   ie,je,ke; or e or 1
ru,bu,gu      i,j,k           

 
56

  SU(2) Weak Force
         S2&endash;S2

2[vol(S2)vol(Q)/(vol(D)^(1/2))]
  D = Spin(5)/SU(2)xU(1)

  Q = RP1xS2
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57

 SU(3) Color Force
         CP2

vol(CP2)vol(Q)/vol(D)^(1/4))
  D = B6 = SU(4)/S(U(3)xU(1))

  Q = S5

 
58

     Spin(5) Gravity
        S4

vol(S4)vol(Q)/(vol(D)^(1/4))
  D = Spin(7)/Spin(5)xU(1)

  Q = RP1xS4
 

59

   U(1) Electromagnetism
      S1xS1xS1xS1 = T4

          4vol(S1)
 

     aE = 1/137.03608
 

60

mW+ + mW- + mW0 = 260 GeV
  = [aW/aE][4+mf1]  = mHiggs

mW+ + mW-=[Sqrt(2v(S2))/Sqrt(3(S1))]
mZ = mW± + (mW0-mW±)/4rt(6)

sin2(theta-w) = 1 - (mW±/mZ)^2

 
61

mF = v(Q)xN(grv)xN(oct)xSym
 

mt = (483/21)mb = 130 GeV
 
 

 
62

Kobayashi-Maskawa:  e = pi / 2
sina = +mf1/Sqrt(+m^2f1++m^2f2)
sinb = +mf1/Sqrt(+m^2f1++m^2f3)

sing = +mf2/Sqrt(+m^2f2++m^2f3) -
            - Sqrt(+mf2/+mf1)

 
63

Radiative:
mnue =4mw^2L/g^2Mpl = 2x10^(-6)eV
mnumu =[mmu/me] mnue = 4x10^(-4)eV
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mnutau =[mtau/me] mnue = 8x10^(-3)eV
   MSW consistent with KM

 
64

G(m^2proton) = 6x10^(-39)
GF(m^2proton)=1.02x10^(-5)
aC = 0.6286 at 245 MeV;
       0.169 at 5.3 GeV;
       0.106 at 91 GeV

 
65

H*(Spin(8);R)=/\(x3,x7,x11,x7')
 

a/g0 = Bg0 = BO8G = O7Spin(8)
 

H*(BRS-a/g0) = S(x0,x0',x4)

 
66

Mozart is free to create things
others cannot imagine, because

he is bound by principles
others cannot see.

    -- Boden

 
67

Far from being the antithesis
of creativity, constraints on

thinking are what make
creativity possible.

    -- Boden

 
68

Now, for the first time, we
perceive the future as a

function of our own actions.
 

    -- Bernal (1929)

 
69

Do not be clever-Axelrod
5) Rat            4) Pavlov

3) Tit for Tat    2) Altruist  
1) TURN CHEEK  (Remo=>Stable)

 - Michael Gibbs - Oct 93
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70

L  I  z  A  R  d
 
 

 
 
 
71

sxs =1 + F + L in Cl(8)
sxs =1 + x3 + C + L in Cl(7)
  x3(a,b,c)=<ab,c>=Re(axbxc)

  C=*x3   F(a,b,c,d)=<a,bxcxd>
O: axbxc=(1/2)(a(~bc)-c(~ba))

 
72

Psychohistory deals with
reactions of large human

conglomerates to social and
economic stimuli.

    -- Asimov
 

73

To study the laws of history,
we must study the common,

infinitesimally small elements
that influence the masses.

    -- Tolstoy
 

74

Always study law -
Not to practice, but

to understand the ground rules.
 

    -- Heinlein (Long)
 

75

If it can't be expressed in
figures, it is not science;

it is opinion.
 

    -- Heinlein (Long)

 
76

It's amazing how much

http://xxx.lanl.gov/abs/math.HO/0110197
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"mature wisdom" resembles
being too tired.

 
    -- Heinlein (Long)

 
77

In a mature society,
"civil servant" is semantically

equal to "civil master".
 

    -- Heinlein (Long)
 

78

It is contradictory to 
"love nature" and deplore

"artificialities" with which
"people have despoiled nature".

    -- Heinlein (Long)

 
79

Any government will work if
authority and responsibility
are equal and coordinate.

 
    -- Heinlein (Long)

 
80

What are the facts?
You pilot always into an

unknown future; facts are your
single clue.  Get the facts!

    -- Heinlein (Long)

 
81

Stupidity cannot be cured with
money, or through education,

or by legislation.
 

    -- Heinlein (Long)

 
82

Courage is the complement of 
fear.  One who is fearless

cannot be courageous,
and is also a fool.

    -- Heinlein (Long)



240 Thoughts

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SWTxt.html[4/16/18, 1:30:06 AM]

 
83

The two highest achievements
of the human mind are the 

twin concepts of "loyalty" and
"duty".  Without them, a

society is doomed.  - Heinlein

 
84

Anyone who cannot cope with
mathematics is not fully

human.
 

    -- Heinlein (Long)

 
85

Specialization is for insects.
 

    -- Heinlein (Long)
 

 
 
86

Do not handicap your children
by making their lives easy.

 
    -- Heinlein (Long)

 
 
87

One person's "magic" is 
another person's engineering.

 
    -- Heinlein (Long)

 
 
88

If you are one of the minority
who can do creative work, 

never force an idea.
Learn to wait.

  -- Heinlein (Long)

 
89

A "critic" is one who creates
nothing and thereby feels 

qualified to judge the work of
the creative.

    -- Heinlein (Long)
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90

The difference between 
science and the fuzzy subjects

is that science requires 
reasoning, while the others 

require scholarship. - Heinlein

 
91

Secrecy is the beginning of
tyranny.

 
    --Heinlein (Long)

 
 
92

Deductive logic is tautological;
there is no way to get a new

truth out of it.
 

    -- Heinlein (Long)

 
93

Natural laws have no pity.
 

    -- Heinlein (Long)
 
 

 
94

Sin lies only in hurting other
people unecessarily.

 
    -- Heinlein (Long)

 

 
95

Duty is not what others expect
of you; it is what you owe to 
yourself to fulfill obligations

you assume voluntarily.
    -- Heinlein (Long) 

 
96
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Time is your total capital, and 
the minutes of your life are 

painfully few.
So learn to say NO!

    -- Heinlein (Long)
 

97

The human nervous system has
already evolved a vast

distance beyond biomedical 
science.

    -- Thomas

 
98

Although Western medicine has
failed to accept sudden death
by stress, the physiology 
probably involves the CNS. 

    -- Fishman, et. al.

 
99

Four good deeds of Ogodei:
defeated enemies; postal

service; irrigation systems;
intelligence networks.

-Secret History of the Mongols

 

100

Four wrongs of Ogodei:  wine;
unprincipled lovers;

harming Temujin's servant;
fencing wild animals.

-Secret History of the Mongols

 
101

Probability(F) = FF*
F - emitter, from past

F* - absorber, from future
Transactions in Many Worlds

    -- Cramer; Wolf

 

102

Time flies like an arrow.
Fruit flies like a banana.
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103

This sentence is false.
 
 
 
 
 

104

UCAG x UCAG x UCAG
4^3 = 64 > 20 amino acids

 
For DNA U->T

T<->A   C<->G 

 
105

T=100GeV; R=10^14cm: Higgs.
T=100MeV; R=10^17cm: hadrons.

T=1MeV; R=10^19cm: nu decouple.
T=10eV; R=10^24cm:  mat=rad.

T=0.3eV; R=10^24cm:photons decouple. 

 
106

   STAR FORMATION:
Magnetic field of collapsing 

cloud discharged by 
stellar flares carrying angular

momentum to planet nodes. 

 
107

Any system with arithmetic 
has undecidable algorithms

varying randomly as the digits
of the halting probability Omega.

    -- Chaitin 

 
108

The halting probability Omega is 
incompressible and random.

In the infinite oracle limit,
Omega is a computable sequence.

    -- Chaitin 
 

109

Biological evolution =
parallel computation with
molecular components =

the nearest thing to an oracle
    -- Chaitin 

 

http://www.umcs.maine.edu/~chaitin/
http://www.umcs.maine.edu/~chaitin/
http://www.umcs.maine.edu/~chaitin/
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110

Deep Thought's successor =
Life on Earth -Adams (HHGG)

Biological evolution =
the nearest thing to an oracle

 - Chaitin 
 

111

Omega (halting probability) cannot
be computed finitely. -Chaitin
The Tao that can be named is
not the Tao of the Absolute.

    - Lao Tzu 
 

112

Infinite Improbability Drive -
Finite Probability of being at
Any Point of Any Universe.

 
    -- Adams (HHGG) 

 
113

     Begin with 0=origin
<0>=ray to<0> <<0>>=ray to<<0>>
<<0>,<<0>>> = superpositions

transformed by Spin(2)=>S1,C...
...Spin(N).Triality=>Spin(8);C=>E6 

 
114

S4  k=1  =>  Spin(4)=
            =SU(2)xSU(2)=S3xS3

S4  k=2  =>  Spin(8)
S4/\S4 = S8

S8  k=1  =>  Spin(8)=S7xG2xS7 

 
115

            DIAMOND
     Cubic Semiconductor

IndRf: 2.407(red) 2.465(violet)
ThermCond: 23.2W/cmK(298K)

 

 
116

Indra's Net Cyberspace:
Reflecting Jewel at
Every Intersection

   -  Benedikt
 
 

http://www.umcs.maine.edu/~chaitin/
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117

Cyberspace:
Representation of 

All Data of Every Node
in the System.

--Gibson (Neuromancer) 

 
118

BAMA:  Boston-Atlanta
Metropolitan Axis.

Home of Cowboys: Lupus(Case),
Dixie(Flatline,McCoy pauley)

--Gibson (Neuromancer) 
 

119

Wintermute + Neuromancer
& Kuang ICEbreaker & Zion dub

= Cyberspace MATRIX with 
     voice that was MUSIC
--Gibson (Neuromancer) 

 

120

MATRIX:
I talk to my own kind.

There's OTHERS.
 

--Gibson (Neuromancer) 

 
121

The OTHERS gave the MATRIX
a SHAPE, an overall total form.

 
--Gibson (Mona Lisa Overdrive)

 
 

122

Photonic Cyberspace
Net:Dimension determined by
bandwidth and sphere-packing

codes based on Leech /\24, etc.
- see Conway & Sloane 

 
123

PHOTONIC SYSTEMS:
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Security is a higher-protocol
problem, since photonics does
not easily control access.

-Fiber Optic Networks (Green)
 

124

OPTICAL FIBRE - 1000 nm;
ns tuning time; 10^(-15) ber;
1 milliwatt (10^16  photon/s):

10^4 nodes at 1 Gb/s
-Fiber Optic Networks (Green) 

 
125

Laser Space Communication
              +

Nuclear or Anti-Matter Probes
               |

gamma-ray laser Space Comm Net

 
126

Soliton bits: 10^(-11) s
ATOMIC: 1 eV - 1000 nm

NUCLEAR gamma: 1 MeV - 10^(-10) cm
gamma-ray data rate: 10^6 Gb/s/ch;
10^8 Gb/s/channel with Solitons

 

127

Human DNA: 10^10 triples of 4 kinds nucleotides,
4x4x4=64 states code for 20 amino acids + 3 stops:

log2(20)x10^10 bits = 10^2 Gb
Neurons>Axons>Microtubules>
>Tubulin>electrons(+/-)

 

128

Neural Network Learning in the Brain; 
the Immune System;

the Evolutionary System:
similar processes on time 

scales of 10^(-3); 10^5; 10^12 sec.
    -- Pagels, on Edelman 

 
129

Human Brain:  10^11 neurons,
each with 10^4 2-state TubDimers:
10^15 b = 10^6 Gb state of mind.
Data rate-nanosec transitions:



240 Thoughts

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SWTxt.html[4/16/18, 1:30:06 AM]

          10^15 Gb/s 
 

130

gamma-ray bursts:  30 sec duration;
lots of millisec substructure;
broad spectrum around 1 MeV;

10^26 erg at 10^(-2) l-yr=10^3AU;
2/day.  Physics Today Feb 92 

 

131

(1 deg / 360 deg)^2 = 10^(-5)
Fission 1 kg 235U = 10^21 erg
Annihilation 1 gm = 10^21 erg
Solar at earth/day = 10^29 erg
Solar Grav Lens focus:  550AU

 

132

Pd Foil Cold Fusion Generator:
 1 cm^3 - 3 kilowatts (0.2 hr)

  1 m^3 - 3 gigawatts
Antimatter Battery:

(1 cm)^3-10^24 GeV-1 megaWyr
 

133

Particle-Antiparticle
Pair Creation:

Saddle Node Bifurcation
(d^2)F = m^2 - F*F

- see Guckenheimer & Holmes
 

134

Connected Simple
Quivers of Arrows:

A-D-E Dynkin Diagrams:
Lagrangian Singularities.

-Catastrophe Theory (Arnold)
 

135

Coxeter-Dynkin Diagram Identities:
A1=B1=C1
B2=C2
D3=A3
D5=E5

 

 

136  
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In 1261 Yang Hui described 
the binomial triangle that was 
rediscovered in Europe by Pascal.

 

 

137

                       0                                                 
 
Cl(0)                  1                    R  Tao
Cl(1)                1   1                  C  Tai Ji
Cl(2)              1   2   1                Q  Yin-Yang, I Ching
Cl(3)            1   3   3   1              O  3 Realms, Tai Hsuan Ching
Cl(4)          1   4   6   4   1            S  5 Elements
Cl(5)        1   5  10  10   5   1          M(4,C)
Cl(6)      1   6  15  20  15   6   1        M(8,R), I Ching 
Cl(7)    1   7  21  35  35  21   7   1      M(8,R)+M(8,R), S7 <x> G2
Cl(8)  1   8  28  56  70  56  28   8   1    M(16,R) D4-D5-E6 Physics
                                            2^8 = 16x16 = 8x8 + 8x8 + 
     256  128   64   32   16   8   4  2 1               + 8x8 + 8x8  
     256+1024+1792+1792+1120+448+112+16+1 = 3^8 Tai Hsuan Ching

where:

<x> = twisted (fibration) product,  (x) = tensor product,  Cl = Clifford Algebra,

R = Real Numbers, C = Complex Numbers, Q = Quaternions, O = Octonions, S = Sedenions, M(n,K) = nxn matrix algebra over the field K.

Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)  Many-Worlds Quantum Theory
                                            Cellular Automata   Wei Qi 
Basins of Attraction interact by Zhen-Shan-Ren
  
 
 
 

 
 

138

SU(n)        /\(1) ... /\(n-1)
Spin(2n+1) /\(1) ... /\(n-1); D

Spin(2n)    /\(1) ... /\(n-2); D±
Sp(n)(2n)  /\(1) ... /\(n) - /\(n-2)

 
 

139

G2    7  14[27 64 77 77 182...]     
F4   26  52=28+8+16 273 1274        
E6   27  78=28+16+1+32+1 351 2925...
E7   56  133 912 1539 8645...       
E8        248=120+128 3875...       

 

140

Jordan Algebra: (1/2)(AB+BA)
F ->A-> FA ->B-> (FA)B =/= F(AB)
F ->B-> FB ->A-> (FB)A =/= F(BA)

F ->(AB+BA)/2-> F((AB+BA)/2)
   => Sum Over Histories

 
141
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  Iron when heated glows:
    red to yellow to blue.
Classical Physics was wrong,
Cooks and Blacksmiths knew.
   - Gottfreid and Weisskopf

 

142

Lattice Spacetime Lightcones:
2d:(±1±i)/Sqrt2 :      c = 1
4d:(±1±i±j±k)/2 :   c = Sqrt3

8d:(±1±i±j±k±e±ie±je±ke)/2Sqrt2:
                         c = Sqrt7

 

143

Beings woven from light would live 
"nowhere" and "nowhen". - Manin

Quantum Sum Over Histories 
gives Universe of all possible 

"crystals" of worldlines.  
 

144

e ^ i pi  =  -1
 
 
 
 
 

145

Music is the 
        Mathematics of Sense.

Mathematics is the
                 Music of Reason.

                        - Sylvester
 

 

146

Kepler's Platonic Mysticism-
Irrational equations of the

lowest order - Least rational -
Least affected by resonance.
    -- Thirring (re KAM)  

 
 

147

Human Brain Waves are  1 to 30 Hz, 
in tune with the Earth's Schumann Resonances.  

Dolphin Brains look like Double Brains. 
 
 

148
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HilbertBilinearJordanQuadratic
|a>    |a><a|=Pa      Pa

H|a>     Hoa    Pr(H)Pa=<HPaH>
<a|H|a> TrHoPa   Tr<PaHPa>

[H,H']   ? 4(Pr(H)oPr(H')-Pr(HoH'))
 

 
149

HilbertBilinearJordanQuadratic
<a|H|b>     ?                ?
|<a|H|b>|^2    TrPe(Pa)Pr(H)Pº)

 
          PaoTr<HPbH>

 
 

150

Conformal:  E7  (complexify)
J3(O)       E6xU(1)      J3(O)
M12(O)  Spin(10)xU(1)  M12(O)
J(G7)    Spin(8)xU(1)   J(G7)
SpCnf      Lor    U(1)   Trnsl

 

 

151

I hear and I forget.
I see and I remember.
I do and I understand.

 
 

 
152

n     Cl(n)   PI(n)(O)   PI(n)(Sp)     Clc(n)   PI(n)(U)
7=-1   R+R       Z          Z           C+C        Z    
0      R        Z/2         0           C          0    
1      C        Z/2         0           C+C        Z    
2      Q         0          0           C          0    
3      Q+Q       Z          Z           C+C        Z    
4      Q         0         Z/2          C          0    
5      C         0         Z/2          C+C        Z    
6      R         0          0           C          0    

 

 
   
153

  32-d complex spinors:
E6/Spin(10)xU(1)=(CxO)P2
  16-d complex spacetime:

Spin(10)/Spin(8)xU(1)=(CxO)P1
  28-d Gauge group:  Spin(8)

 

 

154

   A-D-E: (An - n-polygon)
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Dn    -  n,2,2 - n-dihedra
E6    -  3,3,2 - tetrahedron

E7    -  4,3,2 - cube
E8    -  5,3,2 - dodecahedron  

 
 

155

3- dim Schlafli Double-Six:
 

27 = 6+6+15 lines on cubic
72 sets of 6 disjoint lines

 

 
156

   2- dim quartic:
 

   28 bitangents
 
 

 
157

  6-dim E6 root vectors:
40 perm of (±2,±2,0,0,0;0)

           and 
32 points (±1,±1,±1,±1,±1;±Sqrt3)

  (with odd no. of - signs) 
 

 
158

   6-dim E6 root lattice:
27 nearest to (0,0,0,0,0,4Sqrt3):

        (0,0,0,0,0,0) 
+10 perm of (±2,0,0,0,0;2Sqrt3)

+16(±1,±1,±1,±1,±1;Sqrt3) (odd-) 
 
 

159

       E6 Weyl Group
27 cosets of (D5 =  2^4 x 5!)
(27x16=9x6x8):      72 x 6!
  Automorphism group of 

 27 lines on cubic surface
 

 
160

72 E6 root vectors in 6-dim
  can project in 4-dim to

          24-cell
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161

       E6 cohomology:
3  +  9  + 11 + 15 +17 + 23

       E6 Casimirs:
2  +  5  +  6  +  8 +  9 + 12 =

 = 42 = 6 + 36 = 6 + 72/2
      

 
162

      Spin(10) cohomology:
3  +  7  + 11 + 15 +  9
       Spin(10) Casimirs:

2  +  4  +  6  +  8 +  5  =
 = 25 = 5 + 20 = 5 + 40/2

 

 
163

      Spin(8) cohomology:
3  +  7  + 11  +  7

       Spin(8) Casimirs:
2  +  4  +  6  +  4  =

 = 16 = 4 + 12 = 4 + 24/2
 

 
164

Witting Complex C4-Polytope:
   240 vertices and cells
    2160 edges and faces

van Oss C2-3<4>3- 24 vertices
40 C3 hyperplanes-72 vertices

 

 
165

Witting Complex Honeycomb:
 240 nearest neighbors

van Oss apeirogon - 3<4>6 -
- Eisenstein integers a + bw:

       w = (-1+iSqrt3)/2

 
 

166

   F4-E6 Model:  Weyl Group:
Symmetric     Anti-Symmetric

Casimir Op.            Lie Group
Cohomology        WickRotation
Nilpotent BRS       Contraction
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167

     Spin(10)/Spin(8)xU(1) =
=rank4 quadric Q8 < CP9 < C10

     Smooth quadric Q'4 =
Klein quadric Q*4 < CP5 < C6 -
- Twistor complex spacetime

 

 
168

  Quadric Q8 < CP9 < C0:
         Q8 = C + iR8 =

   = Siegel right half plane
      C = light cone in R8 =
   = Silov Boundary RP1 x S7

 
 

169

Twistor Quadric Q*4 <CP5<C6
         Q*4 = C + iR4 =

   = Siegel right half plane
      C = light cone in R4 =
   = Silov Boundary RP1 x S3

 
 

170

<0> => 0+Z+ => Z => Q => R
      R => C => H => O

C-matrix M(m,n):  Vm -> Vn 
Quiver of Arrows: <a-R->b>

a-R->b  <=>  Vm -M(m,n)-> Vn
 

 
171

Simple Quivers: 
  An    Dn      E6,E7,E8

An: /\(1)n ->/\(2)n ->...->(/\(n-1))n 
Dn: /\(1)2n ->...->(/\(n-2))2n <- 

         <-(2^(n-1), 2^(n-1))
 
 

172

                78|           
27 -> 351 -> 2925 -> 351 -> 27 
E6 = D5 + D5(spinor) + C      
E7 = D6 + D6(spinor) + H      
E8 = D8 + D8(half-spinor)     

 

 
173

28=8/\8 Gauge Bosons 
            8-d Spacetime 

                        8+8 Fermions   
   D4          D5         E6
Spin(8)     Spin(10)      E6
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174

E6         ->       F4    
         *                    
         |                    
*--*--*--*--*   *--*=<=*--*   
     - J. McKay, P. Slodowy   

 
 

175

   D4     ->      C3     ->   G2     
  *                                
  |                                

*--*--*         *--*=<=*      *=<--=*
     - J. McKay, P. Slodowy          

 
 

176

 D[n]     ->     C[n-1]
        *                    
        |                    

* ... *--*--*   * ... *--*=<=* 
     - J. McKay, P. Slodowy    

 
 

177

   * ... *--*            B[n]   
            |                   
  A[2n-1]   *   ->   * ... *=>=*
            |                   
   * ... *--*                   
                  McKay, Slodowy

 
 

178

Sets =>A-D-E => D4-D5-E6-E7 states
+ states  => QUANTUM => atoms
++ atoms  => RNA, DNA => cells

+++ cells   => people   
++++ people => civilization  

 

 
179

    + - Feynman Sums
++, +++, ++++ - Kauffman
NK Boolean Network Sums

K>4 => Chaos - Adaptation 
       on Rugged Landscapes 

 
 

180

Feynman Sums with Mass:
Intermediate Interference

   (- compare R. Griffiths) 
Kauffman NK Boolean Sums:
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"Classical" Approximations

 
181

2^(n-1)  Cl(2n) Half-Spinors
       are linear span of 

 1+(1/2)n(n-1) = 1 + Spin(n)
         Pure Spinors

     [isotropy group SU(n)]

 

 
182

78(E6) = 45(Spin(10)) + 32 + 1
 32 = Spin(12) Half-Spinors

 16 = Spin(12) Pure Spinors =
     = 1 + Spin(6) = 1 + SU(4)
      [isotropy group SU(6)]

 
 

183

16 = 8+8 Spin(8) Full Spinors
 8 = Spin(8) Half-Spinors =
 7 = Spin(8) Pure Spinors =

   = 1 + Spin(4) = 1 + S3 + S3
[isotropy group SU(4)=Spin(6)]

 

 
184

Birkeland Currents and 
Diocotron Instability =>

=> Galactic Rotation Curve
Flatness and Fine Structure 

  -  Peratt and Bostick
 

 
185

You shall know the truth,
and the

truth shall make you free.
 

 - Gospel of John 8:32
 

 
186

Polaris: vRCHO1 Arcturus: qCi
Vega: s-O1  Altair: s+O1

Ladle: HO1,HOi,HOj,HOk,O1e,Oie,Oje,Oke
Hsiu: 28 (4)

I Ching: 8x8 = 64  Wei Chi: Qsum, (1+8+1+8+1)^2
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187

Unless you make the right 
hand like the left; above like 
below; and behind like before:
you will not see the kingdom.

 - Acts of Peter 38
 
 

188

Where the beginning is, 
there will the end be.

 
 

 - Gospel of Thomas 18
 

 
189

The universe was created
by a fluctuation in the 
unbounded Apeiron causing 
separation into opposites.

  --  Anaximander
 

 
190

Constructible Set Theory 
is consistent 

if ZF is consistent.
 

  --  Godel (see Devlin)  

 
 

191

In Constructible Set Theory,
the Axiom of Choice and  
the Continuum Hypothesis
are Decidable and True.

  --  Devlin
 

 
192

              24-Cell:
24          8        12         6
 2         96         3         3
 3          3        96         2
 6         12         8        24
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193

         Witting Polytope:
240         27        72        27
  3       2160         8         8
  8          8      2160         3
 27         72        27       240

 
 

194

You can't always get what you want,
BUT if you try, 

you just might get what you need
-Glimmer Twins

 

 
195

Human minds, capable of premonitions, can leave 
the tyranny of matter 

to join OVERMIND. 
-Clarke (Childhood's End-'53)

 
 

196

OVERMIND network is alive,
pulses with light, and 

communicates by
colors and shapes.

-Clarke (Childhood's End-'53)
 

 
197

OVERMIND has its limits.
Material, individual, Overlords

are its interpreters.
 

-Clarke (Childhood's End-'53)

 
 

198

The opinions expressed 
in this book 

are not those of the author.
 

-Clarke (Childhood's End-'53)
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199

   Parallelizable Manifolds:
 An Dn E6,E7,E8 Bn Cn G2 F4 - 
-Torsion=Structure Constants;

S7-Torsion varies-Associator.   
 - Cederwall and Preitschopf

 

 
200

   Parallelizable Spheres:
S1 = U(1)-C-Commutative-T=0;
S3 = Sp(1)-H-NonCom-T=const;
S7-O-NonAssociative-varying T 
 - Cederwall and Preitschopf

 

 
201

Covariant Derivatives:
   Metric:         D = d + G
   Parallelizing: ~D = d + ~G
Torsion: T = ~D - D = ~G - G
 - Cederwall and Preitschopf

 
 

202

   [ ~Da , ~Db ] = 2 Tabc(x) ~Dc
Lie Group => Tabc(x) = Tabc(1)
   S7 => Tabc(x) - Tabc(1) = 

       = Associator     
 - Cederwall and Preitschopf

 

 
203

   Octonion Alternativity => 
=>Aut(O) = G¤ = DerO ‰ d(a,b)x = 
    = [a,b,x] + (1/3)[[a,b],x]
So:  S7 Associators <=>  G2

 - (see Sudbery)
  

 
204

  S7 ~x Associator ~x Position =
= O0  ~x  Aut(O)   ~x    O0  =
= S7    ~x   G2    ~x    S7  =

         = Spin(8)
 

205
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Simple Catastrophe Germs:
1 variable: A2,A3,A4,A5,A6
2 variables: D4, D5, D6, E6

 
 - Gilmore

 

 
206

Catastrophe Germs:
      D4  =  A^2B  +  B^3
      D5  =  A^2B  +  B^4
      E6  =  A^3   +  B^4

 - Gilmore

 
 

207 

E6 Catastrophe Perturbation:     
                 1               
          A            B         
                AB            B^2
                      AB^2       
-Gilmore                         

208

E6 extended Coxeter-Dynkin:
      1   2   3   2   1

              2
              1*
 - McKay, Sirag

 

 
209

E6 balance number squares:
1^2+2^2+3^2+2^2+1^2+2^2+1^2 = 24
24 = order of <2,3,3> = BT =
= Binary Tetrahedral Group

 - McKay, Sirag
 

 
210

7x7 Character Matrix of BT:
Columns are eigenvectors of 
7x7 E6 extended Cartan Matrix

  6 non-zero eigenvalues
 - McKay

 

 
211
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McKay ADE Correspondence:
D4 <-> BD2 = <2,2,2>  (8)
D5 <-> BD3 = <2,2,3> (12)
E6 <-> BT   = <2,3,3> (24)

 - McKay
 

 
212

E6 ext Cartan:  BT Character-Egnval:   0  2  3  3  4  1  1
 2  -1   0   0   0   0   0       1    1    1    1    1    1    1
-1   2  -1   0   0   0   0       2    0   -1   -1   -2    1    1
 0  -1   2  -1   0  -1   0       3   -1    0    0    3    0    0
 0   0  -1   2  -1   0   0       2    0   -w  -w2   -2    w   w2
 0   0   0  -1   2   0   0       1    1    w   w2    1    w   w2
 0   0  -1   0   0   2  -1       2    0  -w2   -w   -2    w2   w
 0   0   0   0   0  -1   2       1    1   w2    w    1    w2   w

                  
        

 
 

 
213

D5 extended Cartan Matrix        BD3 Character Matrix          
 2    0  -1    0   0   0             1    1    1    1    1    1
 0    2  -1    0   0   0            -1   -1    1    1    1    1
-1   -1   2   -1   0   0             0    0    2    1   -1   -2
 0    0  -1    2  -1  -1             0    0    2   -1    1    2
 0    0   0   -1   2   0            -1    1    1   -1    1   -1
 0    0   0   -1   0   2             1   -1    1   -1    1   -1

 
                  Eigenvalues ->  2    2    0    1    3    4   

 
 

 
214

D4 extended Cartan Matrix        BD2 Character Matrix      
 2   0  -1   0   0                   1     1    1    1    1
 0   2  -1   0   0                  -1    -1    1    1    1
-1  -1   2  -1  -1                   0     0    2    0   -2
 0   0  -1   2   0                   1    -1    1   -1    1
 0   0  -1   0   2                  -1     1    1   -1    1

 
                  Eigenvalues ->  2     2    0    2    4   

 

 
215

  A-D-E Classifications:
Simple Quivers of Arrows
Catastrophe Singularities
Binary Polyhedral Groups

Weyl Groups - Lie Algebras
 

 
216

Quantum Lattice - Group
   24-cell - <2,3,3>

Pure States: <±1,±i,±j,±k>
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Coherent: <(±1±i±j±k)/2>
Phase: Complex Lattice 

 
 

 
217

LIE ALGEBRA:  Weyl Group W
Finite Group on Weyl Chambers

Spherical Reflection Rep.
NO integer lattice translations I

  -  Fulton and Harris
 

 

218

Affine Weyl Group:  W x G0
(Hyperbolic Reflection Rep.)
Euclidean Reflection Rep.:

LIE GROUP G:  Pi1(G) = I / G0 
  -  Humphreys, Brown, Adams

 

 

219

Kleinian Singularity S = C2/G
G = finite subgroup of SU(2,C)
    H2(S,Z) = C1 + ... + Cr
Intersection Matrix of Ci =

= - Cartan = A-2I   -Slodowy   
 

 
220

E6 - rank 6:  1,2,3,2,1,2,1 =
= first Chern numbers (Sing.)

1+2+3+2+1+2+1=12: Coxeter
1+4+9+4+1+4+1=24: BT order

E6<=>3.F24::E8<=>Monster -McKay

 
 

221

<±1> -> C2=(2,2,1) -McKay-> A1
  |Weyl

Spin(3)=SU(2)=Sp(1)=S3 -> A1
 
 

 
222

<±1,±i>->(2,2,2) ->[<2,2,2>->D4]/2
    |Weyl             |McKay|
Spin(4)+SU(3)->G2 +S7+S7 -> D4

           |Weyl       
<±1,±w,±w^2>->(2,2,3)<-M>->D5/2
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223

<24-cell> -> BT -McKay-> E6
    |Weyl

   D4 + D5/D4 + E6/D5  -> E6 
        17|       |33

     CxV8+S1    Cx(S8-+S8+)+S1
 
 

224

<24,24*> -> BO -McKay-> E7
    |Weyl

    F4  + S3 + 3x26  ->  E7
    ||

 D4+V8+S8-+S8+
 

 
225

Witting = 2x(24 + (Golden 96 of 24*)) 
<Witting> -> 2xBI -MK-> 2xE8

    |Weyl
    E8

  2xD8  + (S16-+S16+) -> 2xE8
 2x120      2x128          2x248

 

 
226

Quaternion Group <p,q,r>
           |  |

      Weyl Group 
  [3^(p-1),(q-1),(r-1)]

 - Coxeter (Ford and McKay)  
 

 
227

     Unit Integral Lattices:
R -   B1=A1=C1 Integers Z 

C - D2 Gaussian, A2 Eisenstein 
H - D4 24-cell, F4 (24 + 24*)

O - E8 Witting = 2x(24 + (Golden 96 of 24*))
 

 

228

Science is the most reliable
guide in life.

 
 

  -  Mustafa Kemal (Ataturk)
 
 



240 Thoughts

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SWTxt.html[4/16/18, 1:30:06 AM]

229

28 Spin(8)  G0;  G1;   G2;   G3;   G4;    G5;    G6;     G7
 

15 SU(4)    G0 -iG1;   G2  -iG3;   G4   -iG5;    G6    -iG7
 

10 Sp(2)    G0 -iG1  -jG2  -kG3;   G4   -iG5   -jG6    -kG7
 

 7  S7      G0 -iG1  -jG2  -kG3  -eG4  -ieG5  -jeG6   -keG7
 
 

 
230

 
                                 O                                  
                              O     O                               
                           O           O                            
                        O        O        O                         
                     O        O     O        O                      
                     O     O           O     O                      
                     O  O        O        O  O                      
                     O  O     O     O     O  O                      
                     O  O  O           O  O  O                      
      O                 O  O     O     O  O                  O      
   O     O                 O  O     O  O                  O     O   
O           O                 O     O                  O           O
   O     O                       O                        O     O   
      O           O                             O            O      
               O     O                       O     O                
            O           O                 O           O             
               O     O                       O     O                
                  O                             O                   
                                 O                                  

 

      

         
 
 

   
231

Spin(8) - Z2^3xS4 - 192
   |

Spin(5)&endash;SU(3)&endash;Spin(4)&endash;U(1)^4
Z2^2xS2    S3    Z2xS2    1
   8        6      4      1

 
 

 
232

Spin(0,8): Cl(0,8) = R(16)
Cle(0,8) = Cl(0,7) = 

           = R(8) + R(8) 
R(8) = T = (CxQ)  x  O

R(8) = Cl(0,6):  Spin(0,6)
 
 

 
233

0  2  2  2  2  2  2  2      1                            
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4  4  2  2  2  2  2  2          1                        
4  4  4  2  2  2  2  2              1                    
4  4  4  4  2  2  2  2                  1                
4  4  4  4  4  2  2  2                      1            
4  4  4  4  4  4  2  2                          1        
4  4  4  4  4  4  4  2                              1    
4  4  4  4  4  4  4  4                                  1
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0  U  U  U  U  U  U  U      1                            
4  4  U  U  2  U  U  U          1                        
4  4  4  U  2  2  U  U              1                    
4  4  4  4  2  2  2  U                  1                
4  4  4  4  4  2  2  2                      1            
4  4  4  4  4  4  2  2                          1        
4  4  4  4  4  4  4  2                              1    
4  4  4  4  4  4  4  4                                  1

 

 
 

235

U  U  U  U                     1                           
U  U  U  U                         1                       
U  U  U  U                             1                   
U  U  U  U                                 1               
               2  2  2  2                     1            
               2  2  2  2                         1        
               2  2  2  2                             1    
                        0                                 1

 
 

 
236

Spin(0,6):  Cl(0,6) = R(8)
Cle(0,6) = Cl(0,5) = C(4)

 
Re(C(4)) = R(4) survives
Im(C(4)) = R(4) collapses

 
 

 
237

4  4  4  4                        
4  4  4  4            Re(C(4))    
4  4  4  4               4 -  U(4)
4  4  4  4______________________  
3  3  3  2            Im(C(4))    
3  3  3  2               3 -  U(3)
3  3  3  2               2 - SU(2)
         0               0 - Higgs
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238

Im(C(4)):
U(3) = U(1) x SU(3)

SU(2)
Higgs SU(2) Scalar

 

 
239

Re(C(4)):U(4)=Spin(0,6)xU(1)
U(1)<->Dirac Complexification

Spin(0,6) = Spin(0,5)xS5
Spin(0,5) <-> McDM E-H Gravity
S5=Conformal -> NP Q Gravity

 
 
 

240

Cle(0,6)=Cl(0,5)=C(4)=Cl(2,3)
Cle(0,5)=Cl(0,4)=Q(2)=Cl(1,3)

   CxQ(2) = C(4) = Dirac
Cle(2,3)=Cl(2,2)=R(4)=Cl(3,1)

   CxR(4) = C(4) = Dirac
 
 

 

Thanks to Philip Dorrell for comments, for corrections with respect to the genetic code, and for reference to a Many-
Worlds FAQ.

 

With respect to many of my web pages, thanks to Kent Davis for letting me know about some bad links and other
errors, so that I could correct them.
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http://www.cis.ohio-state.edu/hypertext/faq/usenet/many-worlds-faq/faq.html
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Tony Smith's Home Page

Halayudha, Hexagons, Hypercubes, Hermes & Plato:

Halayudha was a Jaina mathematician (ca. 300-200 BC) 
credited by John McLeish, author of The Story of Numbers, 
published by Fawcett Columbine in 1991, 
with discovering the Binomial Triangle 
that is often called the Yang Hui triangle or Pascal's triangle. 
 
Ernest G. McClain, author of The Myth of Invariance, 
published by Nicolas-Hays in 1976,  
says that Halayudha was actually only explaining what Pingala 
had said about 200 BC, that the mathematical Binomial Triangle 
represented Mount Meru, or Meru Prastara, the Holy Mountain, 
and could be used to describe the number of forms 
of long or short syllables that can be formed 
from a given number of syllables. 
It seems likely to me that the Binomial Triangle is 
actually very much older than about 200 BC, 
and that our discovery of written records 
of it only (as of now) goes back that far. 
 
 
The Nth row of the Binomial Triangle is the expansion of 2^N = (1+1)^N 
 
The powers-of-2 triangle rows through N=3 are:  
 
N
 
0                   1              2^0 = 1
1                 1   1            2^1 = 2
2               1   2   1          2^2 = 4 
3             1   3   3   1        2^3 = 8
 
The triangle of row N has the graded structure 
of the exterior algebra underlying the Clifford algebra Cl(0,N) 
of the Lie algebra Spin(0,N). 
 
The Jth entry of row N is the number (N,J) = N! / (N-J)! J! 
of J-dimensional sub-simplexes of an N-dimensional simplex, 
or hypertetrahedron.  Their total number is 2^N. 
 
2^N is the dimension of the vector space of 
the Clifford algebra Cl(0,2^N) with Lie algebra Spin(0,2^N). 
 
Note that for N=3, 
2^N = 2^3 = 8 = 6+2 = 2N+2. 
 
Note that 1, 2, 4, and 8 are 
the dimensions of the real division algebras: 
Real Numbers; Complex Numbers; Quaternions; and Octonions.  
 

 
 
Hexagonal Numbers of order N are the number of points 
on a hexagonal pattern nested N times. 
 
The hexagonal patterns through N=3 are: 
 
         3    3    3    3
 
      2    2    2          3
 
   1    1          2          3         
 
0          1           2         3      
 
   1    1          2          3        
 
      2    2    2          3
 
         3    3    3    3
 
The hexagonal numbers through N=3 are: 
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N 
 
0        1 =  0 + (0 + 1 + 0)  
1        6 =  1 + (2 + 1 + 2) 
2       15 =  6 + (4 + 1 + 4) 
3       28 = 15 + (6 + 1 + 6)   
 
The hexagonal numbers of order N have the 
structure of the D(N+1) Lie algebra Spin(0,2N+2) 
of the Clifford algebra Cl(0,2N+2). 
 
Note that 6 and 28 are both perfect numbers: 
 6 = 1x2x3      = 1+2+3
28 = 1x2x4x7x14 = 1+2+4+7+14
 

 
Hypercubes in N dimensions have 2^N vertices. 
 
There are 2^(N-J) (N,J) sub-hypercubes of dimension J 
in an N-dimensional hypercube.  
 
The total number of sub-hypercubes in 
an N-dimensional hypercube is 3^N = (2+1)^N.  
 
It is a power of 3 triangle, 
while the Halayudha triangle is a power of 2 triangle. 
 
The rows of the power of 3 triangle are the string product of 
 
a spinor string (so called because it is related to spinors) 
and 
a wedge string (so called because it is related to the exterior product). 
 
( 2^N, 2^(N-1),  2^(N-2), ... , 2^(N-J), ... ,    4,     2, 1 ) Spinor String
 
(  1 ,   N    , N(N-1)/2, ... ,  (N,J) , ... , N(N-1)/2, N, 1 ) Wedge String 
 
The spinor string is a string of decreasing powers of 2.  
The first term, 2^N, is the number of vertices of the hypercube. 
It is the number of choices you have for the origin, 
if you want to use the hypercube to build a hypercubic lattice. 
N edges meet at the origin vertex.
There are 2^(N-1) - 1 other vertices at which N edges meet 
and which have no edges in common.  
N(N-1)/2 faces of 2-dim meet at the origin vertex. 
There are 2^(N-2) - 1 other vertices at which N(N-1)/2 faces of 2-dim meet 
and which have no 2-dim faces in common. 
...
N faces of (N-1)-dim meet at the origin vertex. 
There is 2 - 1 = 1 one other vertex at which N faces of (N-1)-dim meet 
and which have no (N-1)-dim faces in common. 
 
The wedge string is the number of vertices, edges, faces, ... 
meeting the origin vertex.  
The number of      edges,    2-dim faces, ... ,  J-dim faces, ... 
corresponds to 
the number of   vertices,          edges, ... ,  (J-1)-dim faces, ... 
of an (N-1)-dim simplex
It is also the binomial coefficient string of (1+1)^N = 2^N 
with each element of the string giving the dimension of each grade 
of the exterior algebra underlying the Clifford algebra Cl(0,N)
 
The total number of hypercube vertices, 2^N, 
is also the total dimension of the Clifford algebra Cl(0,N)
 
If N is even, then consider the middle term   2^(N/2)  x  N! / (N/2)!(N/2)!  
 
The factor 2^(N/2) is the dimension of the full spinors of Cl(0,N) 
and also is the number of vertices in a hypercube of dimension N/2
 
The factor N! / (N/2)!(N/2)! is the middle term of grade N/2 of 
the exterior algebra underlying the Clifford algebra Cl(0,N) 
 
The Nth row of the hypercube 3^N (2+1)^N triangle is 
the string product of a 
power of 2 string decreasing from 2^N 
and the
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Nth row of the simplex Halayudha 2^N = (1+1)^N triangle. 
 
For N=3, the string product is:
 
     2^3    2^2    2^1    2^0 
times
     1      3      3      1    
 
which is equal to the string 
     8x1    4x3    2x3    1x1 
or 
     8      12     6      1
 
 
The hypercube powers-of-3 triangle rows through N=3 are:  
 
N
 
0                   1              3^0 =  1
1                 2   1            3^1 =  3
2               4   4   1          3^2 =  9 
3             8  12   6   1        3^3 = 27
 
The number of vertices, or the left-hand side of the triangle, 
 
N
 
0                   1             
1                 2        
2               4    
3             8      
 
is the total dimension of the Clifford algebra Cl(0,N) 
and also 
the dimension of each half-spinor of the Lie algebra Spin(0,2N+2) 
of the Clifford algebra Cl(0,2N+2).  
 

 
Hermes Trismegistus was the Greek name for Thoth, 
the Egyptian god of learning.  
Hermopolis, or Khmunu, the City of Eight, 
was the ancient center of the cult of Thoth.  
 
About 1350 BC Akhenaton founded Amarna on the opposite bank of the Nile. 
 
In 1945 AD, the Nag Hammadi papyri were rediscovered.  
They may bave been written about 100-300 AD, 
and contained Hermetic works such as The Ogdoad Reveals the Ennead 
(that is, Eight leads to Nine).  
 
That 8 leads to 9 is also evident in 
the Chinese Lo Shu magic square:  
 
        4     9     2  
 
        3     5     7   
 
        8     1     6   
 
There are 8 boundary cells of a 9-cell 3x3 magic square. 
 
There are 8 ways (1 diagonal, 3 rows, 3 columns, 1 opposite diagonal) 
that sets of 3 of the 9 numbers can be added to get 15.  
 
If you take into account the direction in which you add each 
of the 8 ways, and add all directed ways together 
you get a total of 16x15 = 240 
which is the number of vertices of a Witting polytope. 
 
All 9 numbers sum to 1+2+3+4+5+6+7+8+9 = 45 = 28 + (8 + 1 + 8)   
 

 

Prof. Dr. Helmut Moritz (Physical Geodesy, Graz Technical University Austria) (in e-mail correspondence) said:

"... the book "Ein Parmenides-Kommentar", Koehler, Stuttgart 1959, would be of interest ... In his
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dialogue Parmenides, Plato constructs mathematics and the world from the One and the Other, or from 1
and 0. (Speiser was an excellent mathematician.) ...".

Plato's Parmenides might be interpreted as constructing math 
and the world (or at least all the natural numbers) from 1 and 0, 
somewhat like the set theoretical
 0 = phi = empty set = 0
{0} = 1
{{0},0} = 2
{{{0},0},{0},0} = 3
... etc ... .

According to an English translation of Plato's Parmenides
by B. Jowett (Anchor 1973):
"... the one cannot touch itself ... It cannot. ...
... Two things, then, at the least are necessary to make contact
possible? They are.
And if to the two a third be added in due order, the number of
terms will be three, and the contacts two? Yes.
And every additional term makes one additional contact,
whence it follows that the contacts are one less in number
than the terms ... True. ...
... if the things which are other than the one were neither one
nor more than one, they would be nothing. True. ..."

To me, those quotes seem like the natural number line
0 - 1 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - ...

Further, these quotes

"... even if a person takes that which appears to be the
smallest fraction, this, which seemed one, in a moment
evanesces into many, as in a dream, and from being the
smallest becomes very great, in comparison with the fractions
into which it is split up? Very true. ...
... And there will appear to be a least among them; and even
this will seem large and manifold in comparison with the many
small fractions which are contained in it? Certainly. ...
... each separate particle yet appears to have a limit in relation
to itself and other. How so? ...
... prior to the beginning another beginning appears ... And so
all being ... must be broken up into fractions ... And such being
when seen indistinctly and at a distance, appears to be one;
but when seen near ... every single thing appears to be infinite ..."

seem to me to describe the process of making rational numbers
from the natural numbers by fractions,
and the process of making real numbers from rational numbers
by taking limits.

What I do not see in Parmenides is a higher-dimensional structure
than the 1-dimensional string of natural numbers or dust of
rational numbers or line of real numbers, because the statement
of connectivity (contacts one less in number than the terms) is
clearly 1-dimensional and NOT like the connectivity of, for
example, a simplex in which every term is connected to every
other term, which would lead to higher-dimensional structures
and to Clifford algebras, etc., but maybe Plato's Timaeus could
be seen as describing such things:

Plato's Timaeus (about 400 BC) describes 
a cosmogony using both the powers of 2 (left line) 
and the powers of 3 (right line).  
Timaeus identifies the powers of 3 with the limited, 
corresponding to spinor fermions obeying 
the exclusion principle of Fermi-Dirac statistics.  
When the hexagonal numbers are added as a central column
(Plato did not use them here, but I have added them in.) 
you get the following through N=3:
 
N 
 
0                        1
 
1                  2     6    3   = 2 +1  
 
2             4         15         9   = 4 +4+1
 
3        8              28              27   = 8 +12+6+1 
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The hexagonal 28 is the dimension of the D4 Lie algebra Spin(0,8). 
 
The 2^3 = 8 is the dimension of the vector representation 
of the D4 Lie algebra Spin(0,8). 
Let (8 + 1 + 8) be the complexification of 
the vector representation of D4, plus a complex U(1). 
The hexagonal 28 plus (8 + 1 + 8) is 45  (also a hexagonal number),  
the sum of the numbers of the Lo Shu magic square, 
which is the dimension of the D5 Lie algebra Spin(0,10). 
 
The 8 of 27=8+12+6+1 is the dimension of 
one half-spinor representation of the D4 Lie algebra Spin(0,8).  
Let (8+8 + 1 + 8+8) be the complexification of 
both half-spinor representations of D4, plus a complex U(1).  
Then 45 plus (8+8 + 1 + 8+8) is 78 (not a hexagonal number), 
which is the dimension of the E6 Lie algebra. 
E6 is related to the Tai Hsuan Ching. 
 
The D4, D5, and E6 Lie algebras are used to construct 
the D4-D5-E6 physics model.  
 

Plato's Timaeus used the N=3 numbers 1, 2, 3, 4, 8, 9, 27 
to construct a musical scale covering almost 5 octaves:
 
1  4/3  3/2  2  8/3  3  4  9/2  16/3  6  8  9  27/2  18  27 
 
Plato recognized that the N=3 numbers were incomplete, 
so he extended the system to N=8 for 2^N and N=5 for 3^N, 
to get (again, I have added the central column):
 
N                                         
 
0                      1         
1                    2 6 3   =  2 + 1
2                  4  15   9   =  4 + 4+1             
3                8    28     27   =  8 + 12+6+1           
4             16      45       81   = 16 + 32+24+8+1          
5           32                   243   = 32 + 80+80+40+10+1        
6         64                            
7      128                              
8    256                                
 
Plato used the additional numbers 256 and 243 to 
form the ratio 256/243, which, along with 9/8, 
lets him construct the the first octave as:  
 
1    9/8    81/64    4/3    3/2    27/16    243/128     2 
 
by using the multiplicative intervals:
 
  9/8    9/8   256/243   9/8    9/8      9/8    256/243  
 
Plato recognized that this was still approximate, 
but said that the Demiurge had to stop at this point 
in constructing the World Soul, because "by this time 
the mixture from which he was cutting off these portions 
was all used up."  (see James, pp. 46-48) 
 

Note that he stopped at N=8 for 2^N and N=5 for 3^N, like the Fibonacci sequence

1 1 2 3 5 8 13 21 ...........

If you take that seriously and extend to 4^N and 5^N, you would stop at 3 for 4 (4^3 = 64) and stop at 2 for 5 (5^2 =
25). Of course, you could also stop at 3 because 4 is a composite number, and not prime.

 
Plato's cut-off at this point is similar to the use 
of a finite-length HyperDiamond lattice 
in the D4-D5-E6 physics model.  
 
Plato's extended system corresponds to the D4-D5-E6 physics model 
as follows: 
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The 256 of the left-hand side is the dimension of the 
Clifford algebra Cl(0,8). 
 
The 28 of the center column is the dimension of 
the D4 Lie algebra Spin(0,8).  
Compare the 28 Hsiu.
 
The 45 of the center column is the sum of 
the 28 of the center column and 
the 16 of the 81 of the right-hand side, 
plus 1 for a U(1) for complex structure.
The 45 is also the dimension of
the D5 Lie algebra Spin(0,10). 
The 16 form an 8-dim complex space 
with 8-dim real Shilov boundary.
Compare the 8 Immortals. 
 
The 32 of the 243 of the right-hand side, 
plus 1 for a U(1) for complex structure, 
when added to the 45 of the center column, 
gives 
78 - the dimension of E6 of the D4-D5-E6 physics model.  
The 32 form a 16-dim complex space 
with 16-dim real Shilov boundary. 
Compare the 16 original members of the 18 Lohan. 
 
 

78 is also the number of cards in a Tarot deck.
Tarot may have originated in the Egypt of Thoth/Hermes, 
and been carried to Europe by returning Crusaders.  
The South Part of the Temple of Luxor may represent Tarot. 
 
The 78-card Tarot is related to the 78-dim Lie algebra E6 
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similarly to the way that 
 
the 64-card I Ching is related 
to either of the two 8x8=64-dim square halves of the even subalgebra 
of the 256-dim Clifford algebra of Spin(0,8); 
and 
to the 8x8 real matrix algebra of which the Lie algebra Spin(0,8) 
(with commutator product) is the 28-dim antisymmetric part.
                  
 
-   -  16  11   7   4   2   1     
x   -   -  17  12   8   5   3         The 21 Major Arcana 
x   x   -   -  18  13   9   6         naturally form a Spin(7) 
x   x   x   -   -  19  14  10         21-dim subgroup of  
x   x   x   x   -   -  20  15         28-dim Spin(8) = D4 
x   x   x   x   x   -   -  21      
x   x   x   x   x   x   -   -               
x   x   x   x   x   x   x   -   
 
 
8   8   8   8
7   7   7   7                         The first 8 numbers 
6   6   6   6                         of the 4 suits 
5   5   5   5                         of the Minor Arcana 
4   4   4   4                         naturally form  
3   3   3   3                         the 32-dim space of 
2   2   2   2             
1   1   1   1                           E6 / (D5 x U(1))   
 
 
K   K   K   K   Q   Q   Q   Q        The KQkj of the 4 suits 
k   k   k   k   j   j   j   j        naturally form 
                                     the 16-dim space of 
                                        D5 / (D4 x U(1))
 
 
That leaves the 10 and 9 of the 4 suits (s,w,c,p), 8 cards; 
plus the FOOL=0, 1 card; 
for a total of 9 more cards.  
 
Use 10p for the U(1) in D4 x U(1) 
and  0  for the U(1) in D5 x U(1).
 
That leaves 7 of the 9 and 10 cards, 
to form the 7-sphere that is Spin(8) / Spin(7), to get:
 
-  9s  16  11   7   4   2   1     
x   -  10s 17  12   8   5   3         The 21 Major Arcana 
x   x   -  9w  18  13   9   6         plus the 7 cards 
x   x   x   -  9c  19  14  10         naturally form  
x   x   x   x   -  1Ow 20  15         28-dim Spin(8)   =   D4 
x   x   x   x   x   -  9p  21      
x   x   x   x   x   x   -  1Oc               
x   x   x   x   x   x   x   -   
 
 
How about decomposition of 28-dim Spin(8) = D4 
under dimensional reduction, 
into 16-dim U(4) plus 12-dim SU(3)xSU(2)xU(1) ?
 
   9s      11       4       1     
       1Os      12       5             The 16 elements 
           9w      13       6         of the rows 1,3,5,7 
               9c      14             naturally form  
                   1Ow     15         16-dim U(4) 
                       9p          
                           1Oc               
                                
 
       16       7       2         
           17       8       3         The 12 elements  
               18       9             of the rows 2,4,6
                   19      10         naturally form  
                       20             12-dim SU(3)xSU(2)xU(1) 
                           21      
                                            
                                
 
So, by using the 9 and 10 minor arcana cards 
in an unconventional (from the European point of view) way, 
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you can get the structure of the D4-D5-E6 model 
 
from the Tarot.  
 
A Tarot spread that follows the D4-D5-E6 model is:
 
          Ks   Kw   Kc   Kp   Qs  
 
       16   17   18   19         Qw
 
      7    8    9         20        Qc
 
   2    3         10         21        Qp     
 
1          6          15       10c      10p      
 
   4    5         14         9p        jp    
 
     11   12   13        10w        jc
 
        9s   10s   9w   9c       jw
       
          ks   kw   kc   kp   js
 
 
 
1s 2s 3s 4s 5s 6s 7s 8s   1c 2c 3c 4c 5c 6c 7c 8c
 
                        0
 
1w 2w 3w 4w 5w 6w 7w 8w   1p 2p 3p 4p 5p 6p 7p 8p  
 
 
The Tarot shows the Lie algebra structure of the D4-D5-E6 model, 
while the I Ching  and the Tai Hsuan Ching 
show its Clifford algebra structure.  
 

 
If the right-hand side of Plato's extended system were 
extended further to the 8-dim hypercube, the strings would be 
 
256    128     64     32    8+8      8      4     2     1    Spinor String
 
  1      8     28     56   35+35    56     28     8     1    Wedge String
 
The wedge string vector grade-1 term is       8-dim
The wedge string bivector grade-2 term is    28-dim  (hexagonal number) 
The spinor string full Clifford algebra is  256-dim 
The spinor string full spinors are          8+8-dim  (half-spinors are 8-dim)
 
The numbers of sub-cubes of the 8-dim hypercube are the hypercube string,  
given by the string product of the spinor string and the wedge string 
 
256  1,024  1,792  1,792   1,120   448    112    16     1   Hypercube String
 
Their total is (2+1)^8 = 3^8 = 6,561
 
The 1,120 sub-hypercubes of the middle term are 4-dim, 
each with 8+8=16 vertices. 
If the 8 vertices of the 4-dim hyper-octahedron are 
added to such a 4-dim hypercube, you get the (16+8)=24-cell, 

the root vector polytope of the D4 Lie algebra of Spin(0,8) 
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After dimensional reduction, the Spin(0,8) gauge group 
breaks down into a Spin(0,6) = SU(4) for conformal gravity, 
with the central cuboctahedron of the 24-cell 

as its root vector polytope, 
plus 
one of the 2 octahedra of the 24-cell

 

which can be projected into 2-space to represent the 
6 root vector vertices of color force SU(3) 
plus 
the other of the 2 octohedra of the 24-cell 

 

which can represent by its 2 central vertices, 
the 2 Cartan subalgebra elements of color force SU(3), 
and by its 4 square outer vertices the 
3 elements of weak force SU(2) and the electromagnetic U(1) photon. 
If 2 opposite corners of the square represent the W+ and W-, 
then the other 2 are on the orthogonal diagonal line, 
and represent the Cartan subalgebra W0 and the abelian photon. 
 
 
The full 8-dim hypercube has 256 = 240 + 16 vertices, 
more than the 240 = 224 + 16 of 
the Witting polytope corresponding to one E8 lattice, 
but less than the 480 corresponding to all 7 E8 lattices.   
 

 
If PLATO had known about higher-dimensional polytopes, 
he might have liked the only polytope that is 
centrally symmetric and self-dual, the 24-cell. 
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The 4-dim 24-cell is the root vector polytope of Spin(8). 
Spin(8) has 24+4 = 28 dimensions.  
Spin(8) has 8 REAL Clifford algebra Gammas {G1,G2,G3,G4,G5,G6,G7,G8}. 
 
Koji Miyazaki at Kyoto has described 
the use of the cuboctahedron as a symbol in Asia.  
Buckminster Fuller liked the cubocthedron, 
which he called the vector equilibrium. 
 

 
The 3-dim cuboctahedron is the root vector polytope of Spin(6)=SU(4). 
SU(4) has 12+3 = 15 dimensions.  
SU(4) has 4 COMPLEX Gammas {G1 + iG2,   G3 + iG4,   G5 + iG6,   G7 + iG8}.
 
LI Hongzhi uses a symbol 
that contains an octagon of 8 directions of the compass.  
When up and down are added, there are 10 directions.  
 

 
The 2-dim octagon is the root vector polytope of Spin(5)=Sp(2). 
Sp(2) has 8+2 = 10 dimensions.  
Sp(2 has 2 QUATERNION Gammas {G1 + iG2 + jG3 + kG4,   G5 + iG6 + jG7 + kG8}. 
 
A single OCTONION Gamma {G1 + iG2 + jG3 + kG4 + EG5 + IG6 + JG7 + KG8} 
corresponds to a 7-sphere S7.  
S7 is NOT a Lie group, but EXPANDS to become Spin(8). 
 
 
A CYCLE OF DIVISION ALGEBRAS, 
Real - Complex - Quaternion - Octonion, 
BEGINS and ENDS with SPIN(8):
 
G1,   G2,   G3,   G4,   G5,   G6,   G7,   G8       Spin(8)    24-cell + 4
 
G1 + iG2,   G3 + iG4,   G5 + iG6,   G7 + iG8   SU(4)=Spin(6) cuboctahedron+3
 

http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
http://www.teleport.com/~pdx4d/synhome.html
http://galaxy.cau.edu/tsmith/LI/LIhome.html
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G1 + iG2 + jG3 + kG4,   G5 + iG6 + jG7 + kG8   Sp(2)=Spin(5)   octagon + 2
 
G1 + iG2 + jG3 + kG4 + EG5 + IG6 + JG7 + KG8    S7 EXPANDS back to Spin(8)           
 

 
The REAL sequence  
 
4-dim 24-cell 
3-dim cuboctahedron 
2-dim octagon 
has a COMPLEX counterpart: 
 
 
Start with the 
2(complex)-dim complex octagon - 
8 vertices, 8 edges:

 
27 complex octagons can form the 
3(complex)-dim Hessian polyhedron - 
27 vertices, 72 edges, 27 faces: 

 
240 Hessian polyhedra can form the 
4(complex)-dim Witting polytope - 
240 vertices, 2160 edges, 2160 faces, 240 cells: 
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If you consider one of the 2160   
1(complex)-dim edges of the Witting polytope, 
and then define the 2(complex)-dim hyperplane 
containing both that edge and the center of the polytope, 
you can look at the figure made by 
the vertices lying in that hyperplane. 
 
Those vertices form a 2(complex)-dim polygon, 
called the van Oss polygon of the Witting polytope.  
It has  24 vertices (0(real)-dim)
        24 edges    (2(real)-dim) 
 
It is just the complex-space version 
of the 4(real)-dim 24-cell.  
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Why did Feynman fail in his efforts to generalize to higher dimensions his successful 2=(1+1) dimensional
Feynman Checkerboard? 

Conway and Sloane (in their book Sphere Packings, Lattices, and Groups, Third Edition, Springer 199) say on page
119:

"... Formally we define Dn+ = Dn u ( [1] + Dn ). ... Dn+ is a lattice packing if and only if n is even. D3+
is the tetrahedral or diamond packing ... and D4+ = Z4. When n = 8 this construction is especially
important, the lattice D8+ being known as E8 ...".] ...

The HyperDiamond Feynman Checkerboard model is based on the 4-dim HyperDiamond
lattice and is a generalization of the (1+1)-dimensional Feynman Checkerboard.

The Planck length is the fundamental lattice link scale in the D4-D5-E6-E7-E8 VoDou Physics model.

According to John C. Baez and S. Jay Olson in their paper at gr-qc/0201030:

"... Ng and van Dam have argued that quantum theory and general relativity give a lower bound delta L >
L^(1/3) L_P ^(2/3) on the uncertainty of any distance, where L is the distance to be measured and L_P is
the Planck length. Their idea is roughly that to minimize the position uncertainty of a freely falling
measuring device one must increase its mass, but if its mass becomes too large it will collapse to form a
black hole. ... Amelino-Camelia has gone even further, arguing that delta L > L^(1/2) L_P ^(1/2) ... Here
we show that one can go below the Ng-van Dam bound [ and the Amelino-Camelia bound ] by attaching
the measuring device to a massive elastic rod. ...

http://math.ucr.edu/home/baez/README.html
http://arxiv.org/gr-qc/0201030
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[ while the Ng-van Dam ] result was obtained by multiplying two independent lower bounds on delta L,
one from quantum mechanics and the other from general relativity, ours arises from an interplay between
competing effects. On the one hand, we wish to make the rod as heavy as possible to minimize the
quantum-mechanical spreading of its center of mass. To prevent it from becoming a black hole, we must
also make it very long. On the other hand, as it becomes longer, the zero-point fluctuations of its ends
increase, due to the relativistic limitations on its rigidity. We achieve the best result by making the rod just
a bit longer than its own Schwarzschild radius.

... Relativistic limitations on the rod's rigidity, together with the constraint that its length exceeds its
Schwarzschild radius, imply that zero-point fluctuations of the rod give an uncertainty delta L > L_P . ...".

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.  

The D4-D5-E5-E7-E8 VoDou Physics HyperDiamond Feynman Checkerboard model can be constructed from the 8-
fold Periodicity of Real Clifford Algebras

Cl(8N) = Cl(8) x ..N.. x Cl(8)

where x ..N.. x denotes N-fold tensor product, by using a very large Clifford Algebra Cl(8N) as a starting point, and
using 8-fold Periodicity to factor Cl(8N) into N copies of Cl(8).

To see what to do with the N copies of Cl(8), look at how Feynman's 2-dimensional Checkerboard might be
constructed from N copies of Cl(2).

Given N copies of Cl(2), how can they be put in a useful order?

Look at Cl(2) = C(2), with graded structure

1 2 1

The Cl(2) vector space is 2-dimensional, so the N copies of Cl(2) should be put in a 2-dimensional array.
The most natural such array would be the Complex Gaussian integers, which make a 2-dim Feynman
checkerboard with all the Cl(2) at the vertices of the checkerboard connected to other Cl(2) in such a way
as to make a 2-dim lattice that is consistent with complex number multiplication.

Cl(2) has 1-dim U(1) as its bivector Lie algebra, which is consistent with the electromagntism gauge
group, and with complex number multiplication, and Cl(2) has full spinor space of dimension sqrt(4) = 2,
and so half-spinor spaces that are 1-dimensional, one for the electron and one for the positron to move
around on the checkerboard, so a Complex Gaussian lattice with a Cl(2) at each vertex defines a 2-
dimensional Feynman Checkerboard with half-spinor particles moving around on it and a U(1) gauge
group providing the i that Feynman used to weight changes of direction.

If you look at the N copies of Cl(8) the same way, you see that Cl(8) has graded structure
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1 8 28 56 70 56 28 8 1

so that Cl(8) has an 8-dim vector space, so that the N copies of Cl(8) wants to be connected as an 8-dim checkerboard,
so the N copies of Cl(8) should be ordered as an array of integral octonions, that is, they should live on an E8
lattice, which is the Octonionic 8-dim correspondent of the 2-dim Complex Gaussian lattice.

You can look at the natural 4-dim physical spacetime sublattice, and see that it is the 4-dim HyperDiamond lattice.

Since Cl(8) half-spinors are 8-dim, you get (where Cl(2) gives you the electron and positron) for fermions to move on
the lattice the 8 first generation fermion particles

neutrino
red up quark
blue up quark
green up quark
red down quark
blue down quark
green down quark
electron

and their 8 antiparticles. The projection of an 8-dim E8 lattice onto the 4-dim HyperDiamond lattice gives the second
and third generation fermions.

At each vertex, instead of the Cl(2) gauge group U(1), you get the Cl(8) gauge group Spin(8), which gives Gravity and
the Standard Model from the point of view of the 4-dim HyperDiamond lattice, and which is consistent with octonion
multiplication.

The weighting of changes of direction in the 4-dm HyperDiamond lattice is given by Quaternion Imaginaries of the
change of direction, in this way:

There are 7 different charged first-generation fermion particles {electron, rgb up quarks, rgb down quarks}. There are
7 different E8 lattices in the full 8-dimensional SpaceTime prior to Dimensional Reduction. All of the 7 E8 lattices
produce, by Dimensional Reduction, the same 4-dimensional Physical SpaceTime and 4-dimensional Internal
Symmetry Space.

The HyperDiamond generalization has discrete lightcone directions. If the 4-dimensional Feynman Checkerboard is
coordinatized by the quaternions Q:

the real axis 1 is identified with the time axis t;
the imaginary axes i,j,k are identified with the space axes x,y,z; and
the four future lightcone links are

(1/2)(1+i+j+k),
(1/2)(1+i-j-k),
(1/2)(1-i+j-k), and
(1/2)(1-i-j+k).

In cylindrical coordinates t,r with r^2 = x^2+y^2+z^2, the Euclidian metric is

t^2 + r^2 = t^2 + x^2+y^2+z^2

and the Wick-Rotated Minkowski metric with speed of light c is

(ct)^2 - r^2 = (ct)^2 - x^2 -y^2 -z^2.

For the future lightcone links on the 4-dimensional Minkowski lightcone, c = sqrt3.
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Any future lightcone link is taken into any other future lightcone link by quaternion multiplication by +/- i, +/- j, or +/-
k.

For a given vertex on a given path, continuation in the same direction can be represented by the link 1, and changing
direction can be represented by the imaginary quaternion +/- i, +/- j, +/- k corresponding to the link transformation that
makes the change of direction.

Therefore, at a vertex where a path changes direction, a path can be weighted by quaternion imaginaries just as it is
weighted by the complex imaginary i in the 2-dimensional case.

If the path does change direction at a vertex, then the path at the point of change gets a weight of -im e, -jm e, or -km
e where i,j,k is the quaternion imaginary representing the change of direction, m is the mass (only massive particles
can change directions), and sqrt3 e is the timelike length of a path segment, where the 4-dimensional speed of light is
taken to be sqrt3.

For a given path, let C be the total number of direction changes, c be the cth change of direction, and ec be the
quaternion imaginary i,j,k representing the cth change of direction.

C can be no greater than the timelike Checkerboard distance D between the initial and final points.

The total weight for the given path is then m sqrt3 ec to the Cth power times the product (c from 0 to C) of -ec

Note that since the quaternions are not commutative, the product must be taken in the correct order.

The product is a vector in the direction +/- 1, +/- i, +/- j, or +/- k.

Let N(C) be the number of paths with C changes in direction. The propagator amplitude for the particle to go from the
initial vertex to the final vertex is the sum over all paths of the weights, that is the path integral sum over all weighted
paths:

the sum from 0 to D of N(C)

times

the Cth power of m sqrt3 ec

times

the product (c from 0 to C) of -ec

The propagator phase is the angle between the amplitude vector in quaternionic 4-space and the quaternionic real axis.
The plane in quaternionic 4-space defined by the amplitude vector and the quaternionic real axis can be regarded as the
complex plane of the propagator phase.

 

 

 

ManyWorlds of the Feynman Checkerboard can be represented by Surreal Numbers.

The 4-dim HyperDiamond lattice is based on the D4 lattice.
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Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999).in chapter 4,
section 7.3, pages 119-120) define a packing

D+n = Dn u ( [1] + Dn )

[ where the gule vector [1] = (1/2, ... , 1/2) ] and say: "... D+n is a lattice packing if and only if n is even.

D+3 is the tetrahedral or diamond packing ... and
D+4 = Z4.
When n = 8 this construction is especially important, the lattice D+8 being known as E8 ...".

D+n is what David Finkelstein and I named a HyperDiamond lattice (although in odd dimensions it is technically only
a packing and not a lattice).

Conway and Sloane also say in chapter 4, section 7.1, page 117) that the lattice Dn is defined only for n greater than or
equal to 3.

To see what happens for n = 2, note that D2 should correspond to the Lie algebra Spin(4),which is reducible to
Spin(3)xSpin(3) = SU(2)xSU(2) = Sp(1)xSp(1) = S3xS3, and is not an irreducible Lie algebra. The root lattice of D2
is two copies of the root lattice of SU(2), which is just a lattice of points uniformly distributed on a line.

If you are to fit the two lines together, you have to specify the angle at which they intersect each other, and requiring
"lattice structure" or consistency with complex number multiplication does NOT unambiguously determine that angle:
it can be either

60 degrees, which gives you the A2 root lattice

  *--*  
 /    \ 
*      *
 \    / 
  *--*  

of the Lie algebra SU(3) and the Eisenstein complex integers

or

90 degrees, which gives you the C2 = B2 root lattice

*--*--*
|     |
*     *
|     |
*--*--*

of the Lie algebra Spin(5) = Sp(2) and the Gaussian complex integers.

Since a Dn lattice for n > 3 is a checkerboard, or half of a hypercubic lattice, it is natural to define D2 as a
checkerboard, or half of a C2 = B2 square lattice. Then the 2-dimensional HyperDiamond lattice D+2 = D2 u ( [1] +
D2 ) is seen to be the Z2 square lattice C2 = B2
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where the orginal D2 is made up of the centers of the yellow squares, the glue vectors are the (1/2,1/2) represented by
pairs of arrows, and the ( [1] + D2 ) is made up of the centers of the white squares.

The total 2-dim hyperdiamond structure is the Z2 integer lattice, sort of analogous to the 4-dim case in which D4 u (
[1] + D4 ) = Z4, so that

D+2 = Z2.

Note that the basic D2 structure is consistent with Feynman's 2-dimensional checkerboard in which the lines of the
checkerboard are 2-dim light-cone lines. 

Since the 4-dim HyperDiamond lattice is a 4-dim hypercubic lattice made up of two D4 lattices, one shifted by a glue
vector ( 0.5, 0.5, 0.5, 0.5 ) with respect to the other, one of the D4 lattices can be regarded as the even sites of the full
4-dim HyperDiamond lattice.

Since the 4-dim HyperDiamond lattice is a 4-dim hypercubic lattice made up of two D4 lattices, one shifted by a glue
vector ( 0.5, 0.5, 0.5, 0.5 ) with respect to the other, one of the D4 lattices can be regarded as the even sites of the full
4-dim HyperDiamond lattice.

If fermions live only on the even D4 sublattice, then hep-lat/9508013 by Kevin Cahill in the xxx e-print archive shows
that the fermion doubling problem is solved.

The 4-dim HyperDiamond Feynman Checkerboard is closely related to Spin Networks. (Gersch (Int. J. Theor. Phys.
20 (1981) 491) has shown that the 2-dim Feynman Checkerboard is equivalent to the Ising model.)

In quant-ph/9503015 "Square Diagrams" are used to represent the 4-link future lightcone leading from a vertex
because the representation is written in LaTeX code to be printed in black-and-white on 2-dimensional paper. The
"true" representation of the 4-link future lightcone would be as a 4-dimensional simplex, with the 4 future ends of the
links forming a 3-dimensional tetrahedron. It is shown here, with a stereo pair showing 3 dimensions and color coding

http://xxx.lanl.gov/abs/hep-lat/9508013
http://xxx.lanl.gov/abs/quant-ph/9503015
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(green = present, blue = future) for the 4th dimension.

From the "true" representation, it is clear that the 4-link future lightcone leading from a vertex looks a lot like the
Quantum Pentacle of David Finkelstein and Ernesto Rodriguez (Int. J. Theoret. Phys. 23 (1984) 887).

The future tetrahedron, not including the origin vertex, contains 4 vertices and 4 bivector triangles. Those bivectors
correspond to the 4 translation bivectors of the 10-dimensional Spin(5) Lie algebra, which is based on the Cl(0,5)
Clifford algebra with graded structure

1   5  10  10   5   1 

so that there are: 1 empty set, 5 vector vertices, 10 bivector edges, 10 triangles, 5 tetrahedra, and 1 4-simplex. By
Hodge duality, the 10 bivector edges correspond to the 10 triangles.

The future lightcone edges leading from the origin are edges on the 6 bivector triangles that include the origin vertex.
Those bivectors correspond to the 6 bivectors of the Spin(4) subalgebra of the Spin(5) Lie algebra. The 6-dimensional
Spin(4) subalgebra is reducible, isomorphic to SU(2) x SU(2), so that it reduces to 3 rotations and 3 Lorentz boosts.

The symmetries of the 4 future lightcone vectors can be seen from different points of view:

My viewpoint is to look at the 3-dimensional tetrahedron formed by the ends of the 4 future lightcone vectors. Its
symmetry group is the 12-element tetrahedral group (3,3,2). The double cover of (3,3,2) is the 24-element binary
tetrahedral group {3,3,2}. {3,3,2} is the group of unit quaternions in the 4-dim quaternionic lattice. The 24 unit
quaternions in the 4-dim quaternionic lattice are the root vectors of the D4 Lie algebra Spin(8), from which I construct
my D4-D5-E6-E7-E8 VoDou Physics model.

Another viewpoint is to look at the permutation group S4 of the 4 future lightcone vectors, then decompose S4 into
subgroups, and then relate the subgroups of S4 to the groups of gravity and the standard model using a method of
coherent states. This is the point of view of Michael Gibbs and David Finkelstein.

Still another viewpoint is to look at the permutation group S4 , then notice that S4 is the 24-element octahedral group
(4,3,2), then use the McKay correspondence to get the Lie algebra E7, and then use E7 to build a physics model. This
is the point of view of Saul Paul Sirag at the PCRG.

Yet another viewpoint, motivated by Spin Networks such as those described of Barnett and Crane, is to look at the
dual to the 4-simplex illustrated above, in which its 5 vertices correspond to 5 tetrahedral 3-faces, and vice versa:

In this dual picture, the 4 vector edges leading from the origin break down into 3 green spacelike vector edges leading
from the origin and 1 green-to-blue timelike vector edge leading from the origin. The 3 triangles with 2 spacelike sides
correspond to the 3 rotations, and the 3 triangles with 1 spacelike side and 1 timelike side correspond to the 3 Lorentz
boosts. As in the original lightcone picture, the 4 triangles that do not include the origin correspond to the 4

http://members.aol.com/jmtsgibbs/
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.qedcorp.com/pcr/pcr/saul.html
http://www.qedcorp.com/pcr/pcr/
http://xxx.lanl.gov/abs/gr-qc/9709028
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translations of the Spin(5) Lie algebra.

 

I hope, think, and believe that all these viewpoints are in a deep sense equivalent, and that we are really like several
blind men trying to describe an elephant.

 

Feynman describes the geometry of Spin-2 gravitons

with his characteristic clarity in his "Lectures on Gravitation" (Caltech 1971). The following 2 gifs (63k and 90k) show
relevant parts of pages 41 and 42:



4-dim HyperDiamond Lattice

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/FynCkb.html[4/16/18, 1:30:21 AM]

Antiparticles in the Checkerboards:

In quant-ph/9503015 I considered only paths in which in each segment lies in the future lightcone, that is, in which
time increased at each segment. Also, I used the Gersch convention of weighting changes in direction by -ime (where i
is a quaternion imaginary).

Feynman also considered paths in which in each segment lies in the past lightcone, that is, segments going backward
in time. He weighted the past lightcone changes in direction by the negative of the forward lightcone weight, which
would be, using the Gersch convention, a weight by +ime (where i is a quaternion imaginary).

Feynman considered the path segments going backward in time to be antiparticle path segments. The following gif
(300k) (from Schweber, Rev. Mod. Phys. 58 (1986) 449 at p. 482, (see box 13, folder 3, of Caltech's Feynman archives
(Notes on the Dirac Equation))) shows Feynman's thinking:

http://xxx.lanl.gov/abs/quant-ph/9503015
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Some Lattices in 2, 8, 16, and 24 dimensions

see Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer)

E8 lattices for 8-dimensional Spacetime
/\16 Barnes-Wall lattice for fermion particles and antiparticles
Leech lattice for 24 non-Abelian Spin(8) gauge bosons

 

TO REPRESENT THE COMPLEX PHASE:

The complex Gaussian Z2 lattice, for which N(1)=N(2)=4, N(3)=0, N(4)=4, N(5)=8, ... and N(m)/4 is the number of
distinguishable (i.e., 2^2 +2^2 = 8 indistinguishable, so N(8) = 4, and 2^2 + 1^2 = 5 = 1^2 + 2^2 distinguishable, so N(5) = 8) ways m can
be written as the sum of 2 squares;

or

the complex Eisenstein lattice.

TO REPRESENT THE 8-DIMENSIONAL VECTOR SPACETIME PRIOR TO DIMENSIONAL REDUCTION:

The 8-dimensional HyperDiamond octonionic E8 lattice is associated with the octonionic X-product of Cederwall and
Preitschopf and a later paper of Dixon. For an E8 lattice N(m) is always less than N(m+1). Each vertex of an E8 lattice
has 240 nearest neighbors and 2160 second-level next-nearest neighbors.

240 = 48 + 192 = 2x24 + 8x24
2160 = 8x256 + 112

There are 7 distinct E8 lattices, denoted by iE8 (i = 1, ..., 7). All 7 of the E8 lattices have some points in common, and
some subsets of three have some points in common, but no two of the E8 lattices are identical.

There are 7 distinct associative triangle 3-element subsets of

the 7 imaginary Octonions {i,j,k,E,I,J,K}.  

There are 7 charged Dirac first-generation fermion particles:

i - red up quark
j - green up quark
k - blue up quark
E - electron
I - red down quark
J - green down quark
K - blue down quark

At high energies, prior to Dimensional Reduction of SpaceTime, there is only one generation of fermions, so the first
generation is the only generation. Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to
one imaginary Octonion, to one associative triangle, and to one E8 lattice:

 

red Down Quark               red Up Quark             
green Down Quark   Electron    green Up Quark

http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9410202
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            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8

Each charged Dirac fermion  propagates in its own E8 Generalized Feynman Checkerboard Lattice.

Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, all the charged Dirac
fermions can interact with each other. Composite particles, such as Quark-AntiQuark mesons and 3-Quark hadrons,
propagate on the common parts of the E8 lattices involved.

The uncharged e-neutrino fermion, which corresponds to the Octonion real axis with basis {1}, propagates on any and
all of the E8 lattices.

 

After Dimensional Reduction of SpaceTime, the associative triangle of each E8 lattice is mapped into the same {i,j,k}
Quaternionic associative triangle of the spatial part of 4-dimensional Physical SpaceTime, and the co-associative
square of each E8 lattice is mapped into the {E,I,J,K} structure of 4-dimensional Internal Symmetry Space. There, the
Generalized Feynman Checkerboard game is played on a 4-dimensional HyperDiamond Lattice.

 

 

TO REPRESENT THE 16-DIMENSIONAL FIRST GENERATION FERMION FULL SPINOR SPACE:

The 16-dimensional Barnes-Wall lattice /\16, for which each vertex has 4,320 nearest neighbors.

4,320 = 480 + 3,840 = 2x240 + 16x240

The /\16 lattice is associated with the octonionic XY-product of Dixon.

 

 

 

TO REPRESENT THE 24-DIMENSIONAL SPACE THAT IS THE SUM OF THE 16-DIMENSIONAL FIRST
GENERATION FERMION FULL-SPINOR SPACE AND THE 8-DIMENSIONAL VECTOR SPACETIME PRIOR

TO DIMENSIONAL REDUCTION:

http://xxx.lanl.gov/abs/hep-th/9503053
http://xxx.lanl.gov/abs/quant-ph/9503009
http://xxx.lanl.gov/abs/quant-ph/9503009
http://xxx.lanl.gov/abs/quant-ph/9503009
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As described in a paper by Geoffrey Dixon, each vertex of the 24-dimensional Leech lattice /\24 has 196,560 nearest
neighbors (norm(xx) = 4).

196,560 = 3x240 + 3x(16x240) + 3x(16x16x240)

Geoffrey Dixon is working on a book about the Leech lattice /\24.

The Conway group .0 (dotto) is the permutation group of the 196,560 vertices.

(See p. 295 of Conway and Sloane for connections among dotto, Fi24, M24, the binary Golay code C24, M12, and
Suz.)

Note that the largest finite sporadic group, the Monster group, is the automorphism group of an algebra of dimension
196,884 = 196,560 + 300 + 24. (300 = symmetric tensor square of 24)

 

Also,

the 24-dimensional Leech lattice /\24 can be used to represent the 24 non-Abelian of the 28 Spin(8) gauge bosons.

 

Since the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally a Planck Scale HyperDiamond Lattice
Generalized Feynman Checkerboard model, it does violate Lorentz Invariance at the Planck Scale, affecting

Ultra High Energy Cosmic Rays.

The first person to propose Planck Scale Lorentz Invariance Violation as a solution to the problem
of Ultra High Energy Cosmic Rays may have been L. Gonzalez-Mestres around 1995, prior to a
proposal by Coleman and Glashow. Gonzalez-Mestres, in physics/0003080, gives his version of the
history of the idea of Lorentz Invariance: "... Henri Poincare was the first author to consistently formulate
the relativity principle, stating (Poincare, 1895): "Absolute motion of matter, or, to be more precise, the
relative motion of weighable matter and ether, cannot be disclosed. All that can be done is to reveal the
motion of weighable matter with respect to weighable matter". ... In his June 1905 paper (Poincare, 1905),
published before Einsteins's article (Einstein, 1905) arrived (on June 30) to the editor, Henri Poincare
explicitly wrote the relativistic transformation law for the charge density and velocity of motion and
applied to gravity the "Lorentz group", assumed to hold for "forces of whatever origin". ... In 1921 , A.
Einstein wrote in "Geometry and Experiment" (Einstein, 1921): "The interpretation of geometry advocated
here cannot be directly applied to submolecular spaces... it might turn out that such an extrapolation is just
as incorrect as an extension of the concept of temperature to particles of a solid of molecular dimensions".
...". Gonzalez-Mestres prefers a Quadratically Deformed Relativistic Kinematics ( QDRK )to the Linearly
Deformed Relativistic Kinematics ( LDRK ) preferred by Amelino-Camelia and Piran in whose paper
QDRK corresponds to the parameter value a = 2 and LDRK to a = 1. Gonzalez-Mestres says: "... QDRK
naturally emerges when a fundamental length scale is introduced to deform the Klein-Gordon equa-tions.
It is typical, for instance, of phonons in condensed-matter physics. ... LDRK can be generated by
introducing a background gravitational field in the propagation equations of free particles. In the
first case, the Planck scale is an internal parameter of the basic wave equations generating the
"elementary" particles as vacuum excitations. In the second case, it manifests itself only as a parameter
of the background gravitational field, similar to a refraction phenomenon. ...".

A December 1998 math.albany.edu eprint post from Laurent Siebenmann says:

"... censorship ... may seem to you, gentle reader, quite out of place in modern science. However, consider
the case evoked below, where the preprint archive mp-arc is cited as offering evidence of unjust practice

http://xxx.lanl.gov/abs/hep-th/9504040
http://xxx.lanl.gov/abs/physics/0003080
http://hilbert.math.albany.edu:8800/hm/emj/1998/msg00229.html
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...

... Cordially

Laurent Siebenmann

%%%%%%%%%%%%%%%%%%%%%%%%% ...

From: Luis Gonzalez <Luis.Gonzalez@lapp.in2p3.fr>
Message-Id: <199811241429.PAA26531@lapphp.in2p3.fr>
Subject: The politics of Lorentz symmetry violation?
To: math@math.polytechnique.fr
Date: Tue, 24 Nov 1998 15:29:54 MET

Dear Colleague,

You have perhaps noticed that a paper presented at TAUP 97, "Lorentz symmetry violation and high-
energy cosmic rays" (author: Luis Gonzalez-Mestres), did not appear in the conference Proceedings
recently distributed by Elsevier. The paper exists, indeed, and has electronic dates at Los Alamos, APS,
mp_arc... (first week of December 1997). It was also registered at KEK on December 12, 1997 and was, of
course, sent to the editors in due time.

The local organizers actually refused to publish it, five months after it had been accepted and allocated
three pages in the Proceedings. As you know, all papers selected for oral presentation were to be published
in the Proceedings according to the official announcements, so why was my paper rejected by a late
decision?

Looking at the Proceedings, I have found a paper by Sheldon L. GLASHOW on Lorentz symmetry
violation, presenting two of my results without any mention to my work. These results are the possible
absence of GZK cutoff and the stability of unstable particles at very high energy. Actually, such results
had already been published electronically, but also from and editorial point of view, before the TAUP 97
conference was held. An example is my paper physics/9705031 (26 May 1997) of the Los Alamos
archive, which was published in the Proceedings of ICRC 97 distributed at the end of July 1997, before
the ICRC 97 conference started.

In the relevant region, the mechanisms producing the above mentioned effects are essentially identical in
both approaches (that of Harvard and mine). However, I prefer the one I put forward because it
automatically preserves Lorentz symmetry in the limit where k (wave vector) vanishes, and is likely to
make things much easier in order to incorporate gravitation in the model. ...

... With my best regards

Luis Gonzalez-Mestres ...".

 

Here are some further

Comments on Lorentz Invariance

based on the properties of the D4 lattice, two copies of which make the 4HD HyperDiamond lattice. The D4 lattice
nearest neighbor vertex figure, the 24-cell, is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.

Fermions move from vertex to vertex along links.
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Gauge bosons are on links between two vertices, and so can also be considered as moving from vertex to vertex along
links.

The only way a translation or rotation can be physically defined is by a series of movements of a particle along links.

A TRANSLATION is defined as a series of movements of a particle along links, each of which is the
CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.

An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, is defined with respect to a given origin as a
series of movements of a particle along links among vertices ALL of which are in the SET OF LAYERS LYING
WITHIN D of norm (distance^2) R from the origin, that is, the SET OF LAYERS LYING BETWEEN norm R-D and
norm R+D from the origin.

Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the reference that I
have most used for studying lattices in detail.

(Conway and Sloane define the norm of a vector x to be its squared length xx.)

In the D4 lattice of integral quaternions,

layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.

Also (this only holds for real, complex, quaternionic, or octonionic lattices), K(m) = N(m)/24 is multiplicative,
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).

The multiplicative property implies that:

K(2^a) = K(2) = 1 (for a greater than 0) and

K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).

So, for the D4 lattice,

there is always an arbitrarily large layer (norm xx = 2^a, for some large a) with exactly 24 vertices, and

there is always an arbitrarily large layer(norm xx = P, for some large prime P) with 24(P+1) vertices (note that
Mersenne primes are adjacent to powers of 2), and

given a prime number P whose layer is within D of the origin, which layer has N vertices, there is a layer kP with at
least N vertices within D of any other given layer in D4.

Some examples I have used are chosen so that the 2^a layer adjoins the prime 2^a +/- 1 layer.

The D4 lattice can be described:

with a minimum lattice distance of 2 (as a sublattice of the 4-dim HyperDiamond lattice) or

with a minimum lattice distance of 1 (as the lattice of integral quaternions):

If you consider the D4 lattice to be the even sublattice of the 4-dimensional HyperDiamond lattice of the D4-D5-
E6-E7-E8 physics model, then the minimal norm of the D4 lattice would be 2, and you would have a table in which
the entries of the first column (m=norm of layer) are each twice the entries below, so that, for example, the layer of
norm 22 with respect to the origin of the HyperDiamond lattice would have 288 vertices. This is the first definition
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(equation 86) of the D4 lattice in Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd edition, by Conway and
Sloane (Springer 1999). Conway and Sloane denote the HyperDiamond structure of dimension n by "the packing
Dn+", because Dn+ is a lattice only if and if the dimension n is even (since Conway and Sloane define Dn only for n
at least 3) .

The D4+ 4-dimensional HyperDiamond lattice is exactly the same as the 4-dimensional cubic lattice Z4, the lattice in
4-dimensional space made up of 4-dim hypercubes.

Conway and Sloane (Chapter 4, eq. 49) give equations for the number of vertices N(m) in the m-th layer
of the D4+ HyperDiamond lattice:

for m odd: N(m) = 8 SUM(d|m) d

for m even: N(m) = 24 SUM(d|m, d odd) d

where d is a divisor ( including 1 and m ) of m.

The coincidence between D4+ and Z4 is peculiar to 4-dimensions. For example, D3+ is the familiar 3-dim diamond
lattice, and D8+ is the E8 lattice, and they are not cubic lattices.

Conway and Sloane (Chapter 4, eq. 49, and eq. 102) give equations for the number of vertices N(m) in the
m-th layer of the D8+ HyperDiamond lattice and of the E8 lattice:

for D8+: N(m) = 16 SUM(d|m) d^3

for E8 and m odd, N(m) = 0

for E8 and m even, N(m) = 240 SUM(d|(m/2)) d^3

where d is a divisor ( including 1 and m / 2 ) of m / 2. For E8, N(m) is the number of integral octonions of
norm m / 2.

The HyperDiamond lattice D4+ is made up of two D4 lattices. One of the D4 lattices in the D4+ is called the even D4
of D4+. If you start from the origin of D4+, the even D4 contains the layers that are even distances from the origin.

Since the D4 lattice is the lattice of integral quaternions, the even D4 of D4+ is the integral quaternion lattice
expanded by a factor of 2 so that each layer is twice as far from the origin (and, in particular, the closest layer is at
distance 2 instead of 1 from the origin).

 

Here are the numbers of vertices in some of the layers of the D4+ lattice. The even-numbered layers correspond ot the
even D4 sublattice:

m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
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  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8

How to visualize the 288 vertices in layer 22.  

Start with the 24 vertices of the 24-cell.
Then consider 96 more vertices placed on each of the 96 edges of the 24-cell.
Then consider 24 more vertices placed in each of the the 24 cells (octahedra) of the 24-cell.
These 24 + 96 + 24 = 144 vertices correspond to the 144 vertices in each of layers 10, 17, and 20, and they
correspond to half of the 288 vertices in layer 22.

 

Note that layer 22 with 288 vertices follows layer 21 with ( 1 + 3 + 7 + 21 ) x 8 = 256 = 16x16 = 2^8 vertices.

 

The notation in the following table is based on the minimal norm of the D4 lattice being 1, in which case the D4
lattice is the lattice of integral quaternions. This is the second definition (equation 90) of the D4 lattice in Chapter 4
of Sphere Packings, Lattices, and Groups, 3rd edition, by Conway and Sloane (Springer 1999), who note that the Dn
lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
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65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1

Prime Numbers

127 = 2^7 - 1 is a Mersenne prime, called M7.

65,537 = 2^2^4 + 1 is the largest known Fermat prime. It is called F4, but is not likely to be confused with the
exceptional Lie algebra F4.

2,147,483,647 = 2^31 - 1 is a Mersenne prime. It was shown to be prime by Euler. It is called M31, but is not likely to
be confused with the Andromeda galaxy M31.

(see Wells, The Penguin Dictionary of Curious and Interesting Numbers, Penguin, 1986)

If the D4 spacetime lattice length is taken to be the Planck length, about 10^-33 cm or, in terms of energy, about 10^19
GeV, then

the layer of norm 65,537 is at a distance sqrt(65,537) = 256.002 x 10^-33 cm or about 3.9 x 10^16 GeV, and

the layer of norm 2,147,483,647 is at a distance sqrt(2,147,483,647) = 46,340 x 10^-33 cm or about 2.2 x 10^14 GeV,
and

THEREFORE

at energies below about 10^16 GeV, continuous rotations can be approximated by D4 lattice rotations to an accuracy
of at least 2 PI^2 / 1,572,912 = about 1.3 x 10^-5 steradians(4-dim), and

at energies below about 10^14 GeV, continuous rotations can be approximated by D4 lattice rotations to an accuracy
of at least 2 PI^2 / 51,539,607,552 = about 3.8 x 10^-10 steradians(4-dim).

The argument can be extended quite a long way by considering the Mersenne prime 2^859433-1 (258716 digits) found
by Slowinski and Gage in 1994.

THEREFORE

IT IS UNLIKELY THAT PLANCK-LENGTH D4 LATTICE SPACETIME IS PRESENTLY EXPERIMENTALLY
DISTINGUISHABLE FROM CONTINUOUS SPACETIME BY DIRECT OBSERVATION OF ROTATIONS.

HOWEVER, since the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally a Planck Scale HyperDiamond
Lattice Generalized Feynman Checkerboard model, it does violate Lorentz Invariance at the Planck Scale, affecting

Ultra High Energy Cosmic Rays.

Click Here to See more about Prime Numbers.

Richard Feynman said, in his book QED, Princeton 1985 at page 129:

"... perhaps the idea that two points can be infinitely close together is wrong - the assumption that we can use geometry
down to the last notch is false. ..."

http://www.utm.edu/research/primes/largest.html#biggest
http://www.utm.edu/research/primes/largest.html#biggest
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Why did Feynman fail in his efforts to generalize to higher dimensions his successful 2=(1+1)
dimensional Feynman Checkerboard?

Feynman got a nice representation of Dirac physics in 2-dim by using a 2-dim lattice that is really the Gaussian integer
lattice in the Complex plane. His generalization to 4-dim was:

for 2-dim spacetime, the light-cone is only a 1-dim cone, which is two 1-dim lines, and at each future time there
are only 2 points on the light-cone. He thought that the discrete nature of his 2=(1+1)-dim Checkerboard was
due to the fact that those 2 points can be represented by the 0-dim sphere S0, which is a discrete set of 2 points.
He did not think of his 2=(1+1)-dim Checkerboard as being due to a discrete 2-dim lattice of Gaussian Complex
integers.
therefore, for 4-dim spacetime, he generalized by looking at the light-cone, which in 4=(3+1)-dim is a 3-dim
cone, and at each future time there is a 2-sphere S2 of possible points, so his generalization led to a continuous
range of light-cone paths, not a discrete choice.

Feynman's attempted generalization failed because, instead of following his own suggestion that "... the idea that
two points can be infinitely close together is wrong ...", he thought in terms of continuous light-cones and spheres,

in which the only discrete thing is the 0-dim sphere S0.

Details of Feynman's unproductive line of thought are in Schweber's book, QED, Princeton 1994, pages 406-407: "...
Feynman showed that one could derive the Dirac equation in one-space-one-time dimension if the amplitude for a path
with R corners is taken to be (i m epsilon)^R. Stated differently, each time the electron reverses spatial direction, it
acquires a phase factor e^(i pi / 2) ... Feynman encountered difficulties in extending the idea of loading each turn
through e^(i theta / 2) which worked in one-space dimension to higher dimensions because in those situations the
angles theta are in different planes. He tried to use quaternions and octonions (quaternions representing euclidean 4-
dimensional rotations) to represent wave functions, but he was not able to obtain a natural representation of the Dirac
equation as an integral over path. ...".

More details are in his letter to Welton of 10 February 1947 (back in 1986, a friend of mine got a copy from the
Caltech archives), in which Feynman says: "... we have at the point ... in the path to keep track of a rotation in three
space (around the axis of the tangent to the path) ... when I studied quaternions which I knew were designed to
represent rotations I realized that they were the mathematical tool in which to represent my thoughts. ... My purpose
now is to consider a path as a set of four functions Xm(s) = X,Y,Z,T(s) of a parameter s. Thus the speed need not be
that of light ... The idea now is to consider a path is a succession of 4vectors Vm(1), Vm(2), Vm(3) .. representing
successive proper velocities (V_m V^m = 1) on the path. Then each path represents a net Lorentz-Rotation
transformation. (I mean a combination of a Rot. and a Lorentz.) ... We desire a symbolism, which by analogy works in
4(3+1)space like the quaternions do in 3. I shall show that the symbolism is furnished by quaternions using complex
numbers for components! ... (lets call them octonions) ... Thus, a octonion is a quaternion whose coeficients are of the
form a + Rb. In 3+1 space R^2 = -1 and we can take R = i if we wish, so octonions for Lorenzt Trans. and Rotations
are quaternions with complex (a + bi) coefficients. QED. ..."

Feynman gives an octonion basis that looks like the conventional one: if the quaternion basis is {1,i,j,k}, then, if you let
R = E, Ri = I, Rj = J, and Rk = K, you get for his basis {1,i,j,k,R,Ri,Rj,Rk} which looks like a conventional
{1,i,j,k,E,I,J,K}.

However, Feynman does NOT use the octonions to represent an 8-real-dimensional vector space: rather,

Feynman uses octonions to represent Rotations (by the {i,j,k}) and Lorentz transformations (by the {Ri,Rj,Rk}).

That is related to a technical problem with Feynman's statement "... we can take R = i if we wish ... so octonions ... are
quaternions with complex (a + bi) coefficients ..."

What I (and most other people) call octonions are NOT complexified quaternions, but are a division algebra over the
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REAL number field. Therefore, R is NOT to be identified with the Complex imaginary i.

In fact, the i in the basis {1,i,j,k,R,Ri,Rj,Rk} is the Complex imaginary i, because {1,i} is a basis for the Complex
subalgebra of the quaternions and of the Octonions, so the role of the Complex imaginary i is already filled.

In conventional math, the complexified quaternions (biquaternions, tensor product CxQ) DO exist, but they are just the
algebra of 2x2 Complex matrices, GL(2,C), so Feynman reinvented in his own way the result that the Lorentz
transformations (including Rotations) are in GL(2,C), and since Feynman's discussion could be restricted to unit
modulus,

Feynman's reinvention is really that the Lorentz transformations (including rotations) are SL(2,C), or, in conventional
math language, that SO(3,C) is isomorphic to SL(2,C).

His mathematical result is correct (even though his terminology is NOT consistent with normal math terminology),
but it did not help him at all with his physics problem, which was generalizing his 2-dim Feynman Checkerboard to
higher dimensions.

What Feynman should have done is to have followed his own suggestion that "... the idea that
two points can be infinitely close together is wrong ..." and looked at discrete structures:

for 2-dim spacetime, you can do a lattice checkerboard with Complex Gaussian integers (each vertex with 4
nearest neighbors).
for 4-dim spacetime, you can do a lattice checkerboard with Quaternionic integers (each vertex with 24 nearest
neighbors).
for 8-dim spacetime, you can do a lattice checkerboard with Octonionic integers (each vertex with 240 nearest
neighbors).

He would have found that 4-dim Quaternions don't quite work for all 4 forces of physics, but that the 8-dimensional
Octonionic lattice will give you all 4 forces of physics, and it naturally breaks down into a 4-dim HyperDiamond
physical spacetime lattice and an internal symmetry lattice, which is the HyperDiamond lattice version of the D4-
D5-E6-E7-E8 VoDou Physics model.

I did not fully realize what Feynman should have done until about a year after I saw (in 1986) a copy of his 10 Feb
1947 letter to Welton, and then I did not understand my own stuff as well as I do now. Then (in 1987) I went to
Caltech to tell Feynman that he should look at discrete 4-dim quaternionic and 8-dim octonionic integers as the proper
generalization of his Gaussian Complex Feynman Checkerboard lattice. He did not know me, and I just went to his
office at Caltech. He was there, but Helen Tuck told me to go away, so I did. Later I realized that my visit was shortly
before his 4th cancer operation and only about half a year before his death in early 1988, so that he was really quite
sick and in a good deal of pain, so she was being very protective of him.

 

 

References, Acknowledgements, etc:

Thanks to Liam Roche at rochel@bre.co.uk for correcting some of my mistakes about prime numbers.
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Tony Smith's Home Page

 

FINITE REFLECTION GROUPS

WEYL-COXETER GROUPS

LIE ALGEBRAS - LIE GROUPS

Clifford Algebras of Odd dimension give the Bn series: B1=A1=C1 - B2=C2 - B3 - ...

Clifford Algebras of Even dimension give the Dn series: D1=A0 - D2 - D3=A3 - D4 - D5 - ...

A-D-E series: A0=D1 - A1=B1=C1 - A2 - A3=D3 - D4 - D5 - E6 - E7 - E8

Cartan Matrices and Commutation Relations

Root Lattice subset of Weight :Lattice

Coxeter Groups that do NOT correspond to Lie Algebras

This page is a rough, qualitative discussion of how continuous Lie groups come from discrete finite groups. It is NOT
intended to be complete or rigorous, but only to give a general indication of the interesting phemomenon of starting
with a discrete finite group and getting, in a natural way, a corresponding continuous Lie group. Since this page is
mostly qualitative, examples will be used. Most of them will be taken from groups and algebras related to the D4-D5-
E6-E7 physics model.

As is discussed on the Clifford Algebra page, 
Rotation Groups are double covered by the Lie Groups 
whose Lie Algebras are the bivector algebras of Clifford Algebras.  
 
You can ask
WHAT ARE THE FINITE SUBGROUPS OF THE ROTATION GROUPS 
of rotations in real n-dimensional Euclidean space Rn?  
 
The answers are in Dave Rusin's Known Math pages:  
--------------------------------
If  n  is allowed to vary, the answer is "all finite groups".
If  n  is assumed to be large but fixed, 
you can still assume the answer is going to be very messy, 
since the union of the answers for the various  n  
will include all groups. 
Actually it's worse than that:
it is true that you will sometimes have two subgroups of  O(n,R)  
which are isomorphic as abstract groups but not conjugate 
(so that as groups of symmetries they are essentially distinct).
--------------------------------
 
All finite simple groups have been classified, 
leading to the discovery of the Monster group 
(see Finite Group Theory, by M. Aschbacher, Cambridge 1986.), 
and including, among others,  
finite simple groups of Lie type.  
They are closely related to the Lie groups discussed on this page, 
and to finite fields, as has been pointed out to me 
by Julius Bauer (bauer@phyq4.physik.uni-freiburg.de). 
The finite groups of Lie type are related to the 
Lie groups of this page through their Weyl-Coxeter groups.   
which are finite subgroups of rotation groups 
that are generated by reflections.  
 

http://www.math.niu.edu/~rusin/known-math/welcome.html
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TO UNDERSTAND THE FINITE REFLECTION WEYL-COXETER GROUPS 
consider the rotation group in real Euclidean N-space RN.  
It is double covered by the simply connected Lie group Spin(0,N), 
which is infinitesimally  generated by the Lie algebra Spin(0,N). 
 
Each rotation operates in a 2-dimensional subspace of RN. 
 
How many basis elements does Spin(0,N) have? 
 
It has as many basis elements as there are 2-dim subspaces of RN.  
 
Since an orthonormal basis of RN has N elements, 
the basis for Spin(0,N) has   N! / (2!)((N-2)!)  =  (1/2) N (N-1) 
elements, which gives the correspondence of the Lie algebra Spin(0,n) 
to the bivector subalgebra of the Clifford algebra Cl(0,N). 
 

Bn

Bn (if n =/= 1) is not an ADE Lie Algebra.

Consider the case of N being an odd number, 
N = 2n+1, corresponding to the Bn Lie algebra Spin(0,2n+1). 
 
If N = 3 or 7, 
RN corresponds to the imaginary part of 
Q = quaternions; and  O = octonions. 
 
The basis of the Lie algebra Spin(0,N) has 
N ((N-1)/2) elements. 
They can be regarded as (N-1)/2 copies of RN. 
 
n = (N-1)/2 is the rank of the Lie algebra Spin(0,N).  
 
Consider the ((N-1)/2)-dimensional real Euclidean space WEYL 
for which each of the (N-1)/2 axes of an orthonormal basis 
corresponds to RN 
in the N ((N-1)/2)-dimensional Lie algebra Spin(0,N).  
 
The order of the Weyl Group of Bn is   n! 2^n
which is 
2^n times the order n! of the Weyl Group of An. 
 
 

B1=A1=C1

B1 = A1 = C1 is an ADE Lie Algebra, and is in the ADE series.

Start with the case N = 3 of the B1 Lie algebra 
Spin(0,3) = SU(2) = Sp(1) = Lie algebra of S3. 
The rank of Spin(0,3) is (3-1)/2 = 1, 
so that WEYL is a 1-dimensional real Euclidean space 
in which the 3 basis elements of Spin(0,3) must be represented. 
Put 1 basis element at the origin. 
The other 2 basis elements are then at -1 and +1:  
 
            (-1)--------(0)--------(+1)
 
Here WEYL is the root vector space of Spin(0,3) in which 
reflections through the origin 0 act to interchange -1 and +1. 
Those reflections form a finite reflection group, 
the Weyl group of Spin(0,3), which is  Z2. 
 

Since 3 is the dimension of the imaginary quaternions, Spin(0,3) has quaternionic structure and in fact generates the
Lie group S3 of imaginary quaternions, and corresponds to the Associative Triangle of Imaginary Quaternions.
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Since A1=B1=C1 it has 2 root vectors in a 1-dimensional space, its Coxeter Number, the number of root vectors
divided by the rank, or dimensionality of its root vector space, is 2 / 1 = 2.

A1=B1=C1 is the basic building block of all Lie algebras, in that any Lie algebra Gn of rank n can be constructed
from the root vector space of a Cartesian product of n copies of A1=B1=C1.

If N is the number of root vectors of Gn, its Coxeter number H is H = N / n.

Since 2n of the root vectors of Gn correspond to the Cartesian product of n copies of A1=B1=C1, the excess number of
root vectors for each copy of A1=B1=C1 is ( N - 2n ) / n = H - 2.

B2=C2

B2 = C2 is not an ADE Lie Algebra.

Next consider the case N = 5 of the B2 Lie algebra 
Spin(0,5) = Sp(2).  
The rank of Spin(0,5) is (5-1)/2 = 2, 
so that WEYL is a 2-dimensional real Euclidean space 
in which the 10 basis elements of Spin(0,5) must be represented. 
Since we have 2 axes, put 2 basis elements at the origin. 
4 of the other 8 basis elements are then 
at -1 and +1 on each of the two axes.  
However, here we have 4 more elements to place in WEYL.  
Symmetry indicates that they should be at (+/- 1 , +/- 1): 
 
         (-1,+1)        (0,+1)       (+1,+1)
                          |
                          |
                          |
                          |
          (-1,0)--------(0,0)--------(+1,0)
                          |
                          |
                          |
                          |
         (-1,-1)        (0,-1)       (+1,-1)
 
Here WEYL is the root vector space of Spin(0,4) in which 
reflections through the origin (0,0) act: 
on the first axis to interchange the 
   three points of the form (-1,X) and (+1,X);  
on the second axis to interchange the 
   three points of the form (X,-1) and (X,+1);  
and
on the two diagonal axes to interchange 
   the three upper left corner and lower right corner points, 
   and the three upper right and lower left corner points. 
 
Those reflections form a finite reflection group 
generated by all reflections through hyperplanes 
through the origin and perpendicular to a pair of outer points, 
which finite reflection group is  
the Weyl group of Spin(0,5), which is  (Z2)^2 x S2 
of order 2^2 x 2! = 8. 
 
A set of Cartan matrix ratios of the inner products of the 
positive roots A1 = (+1,0) ,  A2 = (-1,+1)  is: 
 
C12 =  2 (A1,A2) / (A2,A2) = 2 (-1+0) / (1+1) = -1
 
C21 =  2 (A2,A1) / (A1,A1) = 2 (-1+0) / (1+0) = -2
 
A Cartan matrix is: 
 
         2   -1      
        -2    2      
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It has N = 8 root vectors, so its Coxeter number H is H = N / n = 8 / 2 = 4.

The excess number of root vectors for each of the 2 copies of A1=B1=C1 is 4 - 2 = 2.

B3

B3 is not an ADE Lie Algebra.

the 3-dimensional polytope formed by 
the root vectors of the B3 Lie algebra Spin(0,7) is 
the 12-vertex cuboctahedron plus the 6-vertex octahedron 
with Weyl group  (Z2^3) x 3! of order 48 
(since 7 is the dimension of the imaginary octonions, 
Spin(0,7) has octonionic structure and 
in fact generates the Lie group Spin(0,7) with fibration 
S7 --}  Spin(0,7) --}  G2  
since G2 is the group of automorphisms of the 7-sphere S7, 
and so can be seen as 
the set of pairs (x,y) where x,y are in S7, 
Spin(0,7) is in a sense made up of 3 copies of 
the imaginary octonions S7);  
 
A Cartan matrix is: 
 
         2   -1    0      
        -2    2   -1      
         0   -1    2      

 

It has N = 18 root vectors, so its Coxeter number H is H = N / n = 18 / 3 = 6.

The excess number of root vectors for each of the 3 copies of A1=B1=C1 is 6 - 2 = 4.

Dn

Dn is an ADE Lie Algebra, but is in the ADE Series only for n = 1,3,4,5.

Consider the case of N being an even number, 
N = 2n, corresponding to the Dn Lie algebra Spin(0,2n). 
 
RN can be considered to have 1 "real axis" dimension 
and (N-1) "imaginary axis" dimensions.  
If N = 4 or 8, 
the axes correspond to the real and imaginary axes of 
Q = quaternions or  O = octonions. 
 
The basis of the Lie algebra Spin(0,2n) = Spin(0,N) has 
(N/2) (N-1) elements. 
They can be regarded as N/2 copies of 
the (N-1)-dimensional imaginary subspace of RK. 
 
n = N/2 is the rank of the Lie algebra Spin(0,2n).  
 
Consider the (N/2)-dimensional real Euclidean space WEYL
for which each of the N/2 axes of an orthonormal basis 
corresponds to one of the N-1 imaginary subspaces of RN 
in the (N/2)(N-1)-dimensional Lie algebra Spin(0,N).  
 
The order of the Weyl Group of Dn is   n! 2^(n-1)
which is 
2^(n-1) times the order n! of the Weyl Group of An. 

You can construct the Root Vector Diagram of D(n+1) from the Root Vector Diagram of Dn by
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noting that the Root Vector Diagram of Dn has (N/2)(N-1) = n(2n - 1) - n = 2n(n-1) vertices

and then adding to those 2n(n-1) vertices

a 2n-vertex n-dim hyperoctahedron cross polytope above in the (n+1)-st dimension, and

a 2n-vertex n-dim hyperoctahedron cross polytope below in the (n+1)-st dimension,

to get a Root Vector Diagram for D(n+1) that has 2n(n-1) + 2n + 2n = 2n^2 -2n + 4n = 2n^2 + 2n =

2(n+1)(n) = 2(n+1)(n+1 - 1) vertices.

 

It has N = 2n(n - 1) root vectors, so its Coxeter number H is H = 2n(n - 1) / n = 2(n - 1).

The excess number of root vectors for each of the n copies of A1=B1=C1 is 2n - 4.

D2

D2 is an ADE Lie Algebra, but is not in the ADE Series.

Start with the case N = 4 of the D2 Lie algebra 
Spin(0,4) = Spin(0,3) x Spin(0,3) = SU(2) x SU(2) = 
          = Sp(1) x Sp(1) = Lie algebra of S3 x S3.  
The rank of Spin(0,4) is 4/2 = 2, 
so that WEYL is a 2-dimensional real Euclidean space 
in which the 6 basis elements of Spin(0,4) must be represented. 
Since we have 2 axes, put 2 basis elements at the origin. 
The other 4 basis elements are then 
at -1 and +1 on each of the two axes:  
 
                        (0,+1)
                          |
                          |
                          |
                          |
          (-1,0)--------(0,0)--------(+1,0)
                          |
                          |
                          |
                          |
                        (0,-1)
 
Here WEYL is the root vector space of Spin(0,4) in which 
reflections through the origin (0,0) act 
on the first axis to interchange (-1,0) and (+1,0) 
and 
on the second axis to interchange (0,-1) and (0,+1) . 
Those reflections form a finite reflection group, 
generated by all reflections through hyperplanes 
through the origin and perpendicular to a pair of outer points, 
which finite reflection group is  
the Weyl group of Spin(0,4), which is  Z2 x Z2, or (Z2)^2, 
of order 4, 
and 
the Root Vector Diagram is a 2-dim square: 

*--*
|  |
*--*

 
A Cartan matrix, which determines the commutation relations 
of the Lie algebra, is determined by the D2 root vector space 
is determined by ratios of the inner products of the 
positive roots.  By convention, the diagonal entries 
are set equal to 2: 
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         Cii =  2 (Ai,Ai) / (Ai,Ai) 
 
where the Ai are root vectors and Cii is the Cartan matrix entry.  
 
Since the two positive root vectors are orthogonal to each other, 
the off-diagonal  Cij  are zero.  
 
A Cartan matrix is: 
 
         2    0      
         0    2      
 
Since 4-1 = 3 is the dimension of the imaginary quaternions, 
Spin(0,4) has quaternionic structure and 
in fact generates two copies of the Lie group S3, 
one for the group of Lorentz rotations and 
another for the group of Lorentz boosts.   

 

It has N = 4 root vectors, so its Coxeter number H is H = 4 / 2 = 2.

The excess number of root vectors for each of the 2 copies of A1=B1=C1 is 2 - 2 = 0, which is consistent with the fact
that the D2 Lie algebra is reducible to 2 copies of A1=B1=C1.

 

 

This type of construction can be continued to form the Weyl groups of all the B and D Lie
algebras, and similar constructions can be used for the A, C, and Exceptional Lie algebras.

For example, consider the

ADE series:

A0=D1 - A1=B1=C1 - A2 - A3=D3 - D4 - D5 - E6 - E7 - E8

(Physical interpretations are motivated by Saul-Paul Sirag's ideas about Weyl groups, A-D-E, and E7.)

Del Pezzo Surfaces also correspond to the A-D-E series,

as does the McKay Correspondence.

Cartan Matrices and Commutation Relations:
 
Cartan matrices are only unique up to equivalence classes, 
because different choices of ordering of basis elements 
will produce different, but equivalent, matrices.  
 
How does a Cartan matrix, 
which is only K x K where K is the rank of the Lie algebra, 
determine all the commutation relations between all the elements? 
 
For example, a D series Lie algebra Spin(0,N) has rank N/2, 
so the Cartan matrix has N^2 / 4 entries, 

http://www.qedcorp.com/pcr/pcr/saul.html
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while the Lie algebra has (1/2) N (N-1) = N^2 / 2  -  N/2 elements.  
If N = 4, the Cartan matrix has 4 entries to determine 
commutation relations among 6 elements, and the ratio gets 
worse as N gets larger (for N = 8, it is 16 entries for 28 elements). 
 
Roughly, the Lie algebra is made up of the elements that 
we identified with each axis of the root vector space.  
For the case of D4, we had 4 axes, each with 7 elements 
of the Spin(0,8) Lie algebra.  However, the entire Lie algebra 
is algebraically generated by only 3 elements for each axis: 
the one we put at the origin, and one on each side, 
with all 3 forming a B2 Spin(0,3) = SU(2) = Sp(1) subalgebra 
for each axis of the root vector space.  
 
The ones at the origin commute with everything, so all the 
ones at the origin together form the maximal commutative 
subalgebra, or Cartan subalgebra, that generates the 
maximal torus of the Lie group (so-called because it is 
topologically the product of circles, and so is a torus). 
 
The commutators of the 2 elements on opposite sides of 
the origin give the Cartan subalgebra element at the origin. 
 
These relations correspond to the diagonal 2 entries 
in the Cartan matrix. 
 
The commutation relations between the Cartan subalgebra element 
at the origin and each of the 2 elements on each side are 
determined by the upper and lower triangular entries of 
the Cartan matrix.  
 
What about the commutation relations among the elements 
other than the 3 for each axis?   
The structural requirements of a Lie algebra, 
such as the Jacobi identity, provide the additional information 
you need.  Varadarajan devotes section 4.8 of his book to 
showing in detail how this works.   
 
For more details, see the books of Bourbaki, Varadarajan, 
or Humphreys, listed in references, or the free book by Cahn.  
 
 
The Cartan matrices are fundamental to the 
McKay Correspondence between A-D-E Lie algebras 
and finite subroups of Spin(3) = SU(2) = S3.  

Root Lattice subset of Weight Lattice

 

According to Fulton and Harris, Representation Theory, Springer-Verlag 1991 and Bourbaki, Groupes et Algebres de
Lie, Chapitres 4, 5, et 6, for all Lie algebras the weight lattice /\w of irreducible finite-dimensional representations
includes as a sublattice the root lattice /\r generated by the root vectors of the Lie algebra. The group /\w / /\r is finite,
of order equal to the determinant of the Cartan matrix.

For the various Lie algebras, the determinants of their Cartan matrices are:

An - n+1
Bn - 2
Cn - 2
Dn - 4
G2 - 1
F4 - 1
E6 - 3
E7 - 2
E8 - 1

http://theor1.lbl.gov/www/theorygroup/cahn/cahn.html
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For An the quotient /\w / /\r is of order n+1 and can therefore be identified with the (n+1)-dim fundamental
representation of the An Lie algebra.

 

Coxeter Groups that do NOT correspond to Lie Algebras

All Coxeter Groups correspond to Singularities in the sense of Arnold.

Most Coxeter Groups correspond to Lie Algebras, but some do not:

the I2(k) Coxeter groups of k-gons in the plane, except for k = 3, 4, and 6 by coincidence wth A2, B2 = C2, and
G2;
the I2(5) Coxeter group of pentagons might be considered as an H2 Coxeter group, corresponding to the
symmetries of the 2-dim 5-sided pentagon;
the H3 Coxeter group, corresponding to the symmetries of the 3-dim 20-faced icosahedron;
the H4 Coxeter group, corresponding to the symmetries of the 4-dim 600-cell (hypericosahedron). The
singularity corresponding to it is interesting, in that Shcherbak announced it in 1984, but did not fully describe it.
In 1985, it was somewhat (but maybe not completely) described by Alex Flegmann in his Liverpool Ph.D. thesis
under Ian Porteous. Later, in 1988, a further (but also maybe not complete) description was published
(posthumously) by Shcherbak.

H2, H3, and H4 correspond to Penrose tilings of 2, 3, and 4 dimensions, so, they are "really" crystallographic, in the
sense that such Penrose tilings can be realized as Irrational Slices of regular E6 or E8 lattices.

Since H4 is based on the 600-cell with 120 vertices 24 of which are the vertices of a 24-cell and 96 of which are
golden ratio points on each of the 96 edges of the 24-cell, and
since the golden ratio points involve sqrt(5), and
since if you extend the 4-dim space of the 120 vertices to an 8-dim space by regarding as independent the
coordinates of sqrt(5) in Q(sqrt(4)), the algebraic extension of the rational numbers by sqrt(5), then the 120
vertices become half of the vertices of the 8-dim Witting polytope with 240 vertices, which is the central vertex
figure of the E8 lattice:

H4 is "really" a creature of the E8 lattice, as are H3 and H2. Compare the discussion of icosians in Conway and
Sloane, Sphere Packings, Lattices and Groups, 3rd ed, Springer 1999, at pages 207-211, which discusses not only the
E8 lattice but also the 24-dim Leech lattice.

Since my intuition for visualization is more Lie group oriented than singularity oriented, I like this because it brings
H4, H3, and H2 into the Lie structures through E8. However, the relationships should also produce some interesting
corresponding relationships among singularities.

Singularities seem to have an order/structure that is consistent with the Sefirot.

Higher order singularities tend to involve moduli spaces, whose infinities are reminiscent of the divisors of zero that
appear when Cayley-Dickson algebras are extended to sedenions and beyond. A similar significant increase in
complexity also occurs in Clifford algebras, because above 8-dim Cl(8) the dimension 2^(N/2) of the spinor space
Cl(N) grows to be much larger than its vector space of dimension N. However, even for very large dimension, say 8N,
the Clifford periodicity factorization

Cl(8N) = Cl(8) x ...(tensor product N times) ... x Cl(8)

enables you to see that the Cl(8) structure is "really there" at ALL levels. That is possibly the "reason why" the
"infinities of zero divisors" of higher Cayley-Dickson algebras seem to have octonionic structure (such as Moreno's

http://www.botik.ru/~duzhin/v.i.arnold.html
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G2). Maybe that is also related to moduli spaces, and maybe the moduli spaces will also some day be seen to have
some octonionic structure.

 

For further details, see

the book Geometric Differentiation for the intelligence of curves and surfaces (Cambridge 1994) by Ian R. Porteous;

the thesis of Alex Flegmann, Evolutes, Involutes, and the Coxeter Group H4 (Publication de l'Institute de Recherche
Mathematique Advancee, Universite Louis Pasteur, Strasbourg 1985), in which Alex Flegmann

describes the 15 mirrors in H3 and 60 mirrors in H4;
analyzes the symmetries of H3 by looking at the 12 vertices of an icosahedron as golden ratio points on each of
the 12 edges of an octahedron, and the frame of an octahedron being the basis for an Onarhedron/heptaverton;
analyzes the symmetries of H4 by looking at the 600-cell, which he in turn analyzes by considering the 600-cell
to be made of 120 vertices, 24 of which are the vertices of a 24-cell and 96 of which are golden ratio points on
each of the 96 edges of the 24-cell; and
gives many more interesting details;

the book The Theory of Singularities and Its Applications, by V. I. Arnold (Pisa 1991);

the book Catastrophe Theory, by V. I. Arnold (3rd edition, Springer-Verlag 1992);

the book Catastrophe Theory for Scientists and Engineers, by Robert Gilmore, (Dover 1993 republication of Wiley
1981 edition); and

the book Singularities of Differentiable Maps, Volume I, by V. I. Arnold, S. M. Gusein-Zade, A. N. Varchenko
(Birkhauser 1985), according to which:

"... unimodal singularities form a single infinite three-suffix series and 14 "exceptional" one-parameter families
generated by quasihomogeneous singularities. The quasihomogeneous unimodal singularities are obtained from
automorphic functions connected with 14 distinguished triangles on the Lobachevskii plane and three
distinguished triangles on the Euclidean plane in precisely the same way as
simple singularities are connected with regular polyhedra ... simple singularities are classified precisely by the
Coxeter groups Ak, Dk, E6, E7, E8 (that is, by the regular polyhedra in 3-space) ...
... Bimodal singularities form 8 infinite series and 14 exceptional two-parameter families generated by
quasihomogeneous singularities. The quasihomogeneous bimodal singularities are associated with the 6
quadrilaterals and the 14 triangles on the Lobachevskii plane (in the latter case one must consider automorphic
functions with automorphy factors corresponding to 2-, 3-, or 5- sheeted coverings) ...".

Such singularities may be useful in describing Branching of the Worlds of the Many-Worlds, related to 26-
dimensional Bosonic String Theory and a 27-dimensional M-Theory.

 

 

 

 

References:
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Coxeter, Regular Polytopes, Dover 1973 (reprint from 1963). 
 
Coxeter, Regular Complex Polytopes, 2nd ed, Cambridge 1991. 
 
Kaleidoscopes: Selected Writings of H. S. M. Coxeter, 
introduced and compiled by F. Arthur Sherk, 
Peter McMullen, Anthony C. Thompson, and Asia Ivic Weiss, 
John Wiley and Sons, 1995.
 
Synergetics, by R. Buckminster Fuller, 
Macmillan 1982.
 
Differential Geometry, Gauge Theories, and Gravity, 
by Gockeler and Schucker, Cambridge 1987. 
 
Nonassociative Algebras in Physics, 
by Lohmus, Paal, and Sorgsepp, Hadronic Press 1994. 
 
Topological Geometry, 2nd ed,  
(new edition to be titled Clifford Algebras and the Classical Groups) 
by Porteous, Cambridge 1981.
 
J. Math. Phys. 14 (1973) 1651-1667, 
by Gunaydin and Gursey.  
 
Lie Groups, Lie Algebras, and Their Representations, 
by V. S. Varadarajan, 
Springer Grad. Text Math. No. 102, 1984.  
 
Reflection Groups and Coxeter Groups, 
by Humphreys, Cambridge 1990.
 
Introduction to Lie Algebras and Representation Theory, 
by Humphreys, Springer-Verlag 1972. 
 
Groupes et Algebres de Lie 
Chapitres 1; 2 et 3; 4, 5 et 6; 7 et 8; 9 
by Bourbaki 
 
HERE IS AN EXCELLENT FREE BOOK: 
Semi-Simple Lie Algebras and their Representations 
by Robert N. Cahn. 
The original publisher of the 1984 book, Benjamin-Cummings, 
gave him permission to put the entire book on his WWW site 
in the form of freely downloadable postscript files.  
Thanks to both Robert Cahn and Benjamin-Cummings 
for making such good material freely available to everybody.  
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Tony Smith's Home Page

What IS a Lie Group?
Thanks to John Baez and Dave Rusin for pointing out that this page is a non-rigorous, non-technical attempt at
answering the question ONLY for compact real forms of complex simple Lie groups, such as groups of rotations
acting on spheres, for which a complete classification is known.

There are a lot of Lie groups that are NOT compact real forms of complex simple Lie groups. For instance, the real
line with the action of translation is a non-compact Lie group, and solvable Lie groups are certainly not simple groups.
An example of a solvable Lie group is the nilpotent Lie group that can be formed from the nilpotent Lie algebra of
upper triangular NxN real matrices.

So, when you read this page, be SURE to realize that when I say "Lie group", that is my shorthand for "compact real
form of a complex simple Lie group", and similar shorthand is being used when I say "Lie algebra".

As it will turn out that the Lie groups I will discuss are closely related to the division algebras, I will note that you can
find a lot about the division algebras on Dave Rusin's division algebra fact page.

At the end of this page, some miscellaneous related matters are discussed:

Spin(8) and Clifford Algebras
Octonion Fractals
Distinguished Nilpotent Elements and Marked Dynkin Diagrams
Symmetric Spaces
Weyl Groups
Graded Lie Algebras
References

 

 
A group is just a set of things (numbers, vectors, octonions, whatever) 
with a multiplication law          a times b      = ab  
that is associative  (a times b) times c = a times (b times c) 
(octonions are non-associative, 
but associative multiplication laws can be 
defined on sets of octonionic elements to make Lie groups) 
an identity 1 such that  a times 1  =  1 times a  =  a
and an inverse  a^(-1) such that   a times a^(-1) = 1
(I have written it as multiplication, but I could also have written 
it as addition:   a times b  = a + b 
because both addition and multiplication are group operations.)
 
A manifold is just a continuous geometrical object, such 
a 2-dim plane (such as the complex numbers), 
a 4-dim space (such as the quaternions), 
an 8-dim space (such as the octonions), 
a circle of radius 1 in the complex plane (1-sphere S1), 
a 3-dim surface at radius 1 in the quaternions (3-sphere S3), or  
a 7-dim surface at radius 1 in the octonions (7-sphere S7).  
 
By continuous, I mean that for any given point p in the manifold, 
there are other points in the manifold that are as close to it as you want. 
(If you tell me you want a point within 1/10,000 (of the unit distance) of p, 
I can find one and show it to you.  Same for 1/1,000,000 or any other 
number, no matter how small you choose it to be.)
 
As Dave Rusin has commented, 
you also should require that a manifold be locally isomorphic to 
a Euclidean space because intersecting lines do not make nice manifolds 
at the point of intersection, 
and you should either require a manifold to be Hausdorff or 

http://math.ucr.edu/home/baez/README.html
http://www.math.niu.edu/~rusin/
http://www.math.niu.edu/~rusin/known-math/index/products.html
http://www.math.niu.edu/~rusin/
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make it clear that you are only dealing with metric spaces, 
which are automatically Hausdorff. 
 

 
Now - What is a Lie group? 
 
A Lie group is a manifold that is also a group -  
that is, for any two points a and b in the manifold, 
there is a multiplication   a times b =  ab
and 
the group product operation is consistent with the 
continuous structure of the manifold -
that is, if two more points c and d are close to a and b, respectively, 
then the product cd is close to the product ab.  
 
 
It might not sound like much of a restriction 
for a manifold to be a Lie group - all you need is a product 
such that if   a is close to c   and   b is close to d  
then     ab is close to cd 
 
However, very few structures (manifold + group) are Lie groups.  
They were only classified about 100 to 80 years ago, mostly by 
Sophus Lie (Norwegian) and Wilhelm Killing (German) 
and Elie Cartan (French).
 
In addition to the Lie groups of translations in n-dimensional space, 
there are 4 series of Lie groups
and they are related to symmetric spaces such 
as projective spaces and spheres:

A series - unitary transformations in n-dimensional complex space
           CPn = SU(n+1) / S(U(n)xU(1))
           sphere S(2n+1) = SU(n+1) / SU(n); 
B series - rotations in odd-dimensional real space 
           which has sphere of even dimension
           sphere S(2n) = SO(2n+1) / SO(2n);
C series - transformations in n-dimensional quaternion space
           QPn = Sp(n+1) / Sp(n)xSp(1)
           sphere S(4n+3) = Sp(n+1) / Sp(n); and 
D series - rotations in even-dimensional real space 
           which has sphere of odd dimension
           sphere S(2n+1) = SO(2n+2) / SO(2n+1).
 
The Bn and Dn are real rotations, denoted Spin(2n+1) and Spin(2n), 
and are called Spin groups, 
the double covers of special Orthogonal groups;  
the An are complex generalized rotations, denoted SU(n+1), 
and are called special Unitary groups; and 
the Cn are quaternionic generalized rotations, denoted Sp(n), 
and are called Symplectic groups.   
 
(I wish they had used the order A B C D instead of B D A C, 
but, they did not. See a web page about the origin 
of the Lie group denotations by Johan E. Mebius.)
 
The only other Lie groups that exist are 5 exceptional ones:
G2, F4, E6, E7, and E8 
  (For history of their notations, see 
   a web page about the origin of the Lie group denotations 
   by Johan E. Mebius.) 
You should not be surprised about two facts: 
the exceptional Lie groups are all related to the octonions; 
and 
they do not form an infinite series because the non-associativity 
of the octonions terminates the series. 
 
G2 is the automorphism group of the octonions, 
that is, the group of operations on the octonions that preserve the 
octonion product. G2 is 14-dimensional and its smallest non-trivial 
representation is 7-dimensional. 
 
F4 is the automorphism group of  3x3 matrices of octonions 
            o11  o12  o13 
            o21  o22  o23 
            o31  o32  o33 
such that o11, o22, and o33 are real (have no imaginary part), 
and o12, o13, o23  are the octonion conjugates 

http://www.xs4all.nl/~plast/Lie-denotations.htm
http://www.xs4all.nl/~plast/Lie-denotations.htm
http://www.xs4all.nl/~plast/
http://www.xs4all.nl/~plast/Lie-denotations.htm
http://www.xs4all.nl/~plast/
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of  o21, o31, o32  respectively.  
(Such matrices are called Hermitian matrices. 
In the above example, they form a subspace of a Jordan algebra.)
F4 is 52-dimensional and its smallest non-trivial 
representation is 26-dimensional. 
 
E6 is in some sense F4 expanded by the complex numbers.  
E6 is 78-dimensional and its smallest non-trivial 
representation is 27-dimensional. 
 
E7 is in some sense F4 expanded by the quaternions.  
E7 is 133-dimensional and its smallest non-trivial 
representation is 56-dimensional. 
 
E8 is in some sense F4 expanded by the octonions.  
E8 is 248-dimensional and its smallest non-trivial 
representation is also 248-dimensional. 
 
AND THESE ARE ALL THE LIE GROUPS THAT EXIST.  

The numbers n of the An, Dn, Bn, and Cn series, and the numbers of E6, E7, E8, and G2 and F4, denote the Rank of
the Lie Group, which is the dimension of its Maximal Torus, or, from the point of view of its Lie Algebra, the the
dimension of its Maximal Abelian Cartan Sub-Algebra. It is also the dimension of the Euclidean space of its Root
Vector Diagram whose symmetries determine its Weyl Group.

Lie, Killing, and Cartan first classified Complex Simple Lie Algebras (and therefore Lie Groups) by looking at their
Root Vector Diagrams. In 1999, roughly a century later, J.M. Landsberg and Laurent Manivel classified Complex
Simple Lie Algebras (and therefore Lie Groups) using a different technique, by looking at the Projective Geometry of
homogeneous varieties. Their proof is constructive: they build a homogeneous space X from a smaller space Y via a
rational map P defined using the ideals of the secant and tangential varieties of Y. They first construct a preferred class
of homogeneous varities (which they call miniscule varieties), and from them they construct all the fundamental
adjoint varieties (for which the adjoint representation of the Lie Algebra is fundamental), and then they prove that
there are no more adjoint varieties, except for the two exceptional cases of the An and Cn Lie Algebras (which they
also construct). The An and Cn Lie Algebras are exceptional in the Landsberg-Manivel Projective Geometric
Classification because the adjoint representation is not a fundamental representation for the An and Cn Lie Algebras.

 

Luis J. Boya has written a beautiful paper at math-ph/0212067 entitled Problems in Lie Group Theory and here are a
few of the interesting things he says:

"... Given a Lie group in a series G(n) ... how is the group G(n+1) constructed?

For the orthogonal series (Bn and Dn) ... given O(n) acting on itself, that is, the adjoint (adj) representation, and the
vector representation, n, ... Adj O(n) + Vect O(n) -> Adj O(n+1) ...

For the unitary series SU(n) ... Adj SU(n) + Id + n + n* = Adj SU(n+1) ...

For the symplectic series Sp(n) = Cn ... Adj Sp(n) + Adj Sp(1) + 2( n + n* ) = Adj Sp(n+1) ...

For G2 ... Adj SU(3) + n + n* -> G2 ...[ in addition, I conjecture the existence of an alternate construction: Adj O(4) + Vect O(4) +
Spin O(4) = G2 , where Spin O(4) is its Spin representation, a notation that I will continue to use in the rest of this quotation instead of the
notation Spin(4) that Boya uses, because I want to reserve the notation Spin(4) for the covering group of SO(4). Note that Spin O(n) for even n is
reducible to two copies of mirror image half-spinor representations half-Spin O(n) ]...

For the exceptional groups, the F4 & E series ...

Adj SO(9) + Spin O(9) -> Adj F4 (36+16=52)
Adj SO(10) + Spin O(10) + Id -> Adj E6 (45+32+1=78)

http://xxx.lanl.gov/abs/math.AG/9902102
http://xxx.lanl.gov/abs/math.AG/9902102
http://xxx.lanl.gov/abs/math-ph/0212067
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Adj SO(12) + Spin O(12) + Sp(1) -> Adj E7 (66+64+3=133)
Adj SO(16) + [half-]Spin O(16) -> Adj E8 ([120+128=248])

Notice that 8+1 , 8+2 , 8+4 , and 8+8 appear. In this sense the octonions appear as a "second coming " of the reals,
completed with the spin, not the vector irrep. ... This confirms that the F4 E6-7-8 corresponds to the octo, octo-
complex, octo-quater and octo-octo birings, as the Freudenthal Magic Square confirms. ...

Another ... question ... is the geometry associated to the exceptional groups ... Are we happy with G2 as the
automorphism group of the octonions, F4 as the isometry of the [octonion] projective plane, E6 (in a noncompact
form) as the collineations of the same, and E7 resp. E8 as examples of symplectic resp. metasymplectic geometries? ...
one would like to understand the exceptional groups ... as automorphism groups of some natural geometric objects. ...

The gross topology of Lie groups is well-known. The non-compact case reduces to compact times an euclidean space
(Malcev-Iwasawa). The compact case is reduced to a finite factor, a Torus, and a semisimple compact Lie group. H.
Hopf determined in 1941 that the real homology of simple compact Lie groups is that of a product of odd spheres ..
The exponents of a Lie group are the numbers i such that S(2i+1) is an allowed sphere ...

neither the U-series nor the Sp-series have torsion. The exponents ... for U(n) ... are 0, 1, ... , n-1 ... and jump by two in
Sp(n).

But for the orthogonal series one has to consider some Stiefel manifolds instead of spheres, which the same real
homology ... It ... introduces (preciesely) 2-torsion: in fact, Spin(n), n>7 and SO(n), n>3, have 2-torsion. The low cases
Spin(3,4,5,6) coincide with Sp(1), Sp(1)xSp(1), Sp(2) and SU(4) , and have no torsion.

For ... G2 ... SU(2) -> G2 -> M11 ... where M11 is again a Steifel manifold, with real homology like S11, but with 2-
torsion ...

For F4 we do not get the sphere structure from any irrep, and in fact F4 has 2- and 3-torsion. ...

2- and 3-torsion appears in ... E6 and E7 ...

E8 has 2-, 3- and 5-torsion ... The Coxeter number of (dim - rank) of E8 is 30 = 2 x 3 x 5 , in fact a mnemonic for the
exponents of E8 is: they are the coprimes up to 30, namely (1,7,11,13,17,19,23,29) ... The first perfect numbers are 6,
28, and 492, associated to the primes 2, 3 and 5 (... Mersenne numbers ...) ... 496 = dim O(32) = dim E(8) x E(8) .
Why the square? It also happens in O(4) , dim = 6 (prime 2), as O(4) ...[is like]... O(3) x O(3) ; even O(8) [dim = 28]
(prime 3) is like S7 x S7 x G2 ...

The sphere structure of compact simple Lie groups has a curious "capicua" ... Catalan word ( cap i cua 0 = head and
tail ) ... form: the exponents are symmetric from each end; for example ...

exponents of E6: 1,4,5,7,8,11. Differences: 3,1,2,1,3
exponents of E7: 1,5,7,9,11,13,17. Differences: 4,2,2,2,2,4 ...
exponents of E8 ... 1,7,11,13,17,19,23,29 ...[ Differences 6,4,2,4,2,4,6 ]...

The real homology algebra of a simple Lie group is a Grassmann algebra, as it is generated by odd (i.e.,
anticommutative) elements. However, from them we can get, in the enveloping algebra, multilinear symmetric forms,
one for each generator; ... in physics they are called Casimir invariants, in mathematics the invariants of the Weyl
group. ...".

 
Since Lie Groups are Manifolds that act 
(by group multiplication) on themselves
and 
Since rotations take spheres into themselves, 
 
We can ask:  WHICH SPHERES ARE LIE GROUPS?  
 
To answer this, first find out which rotations can be 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Weyl.htm
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Weyl.htm
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group multiplications.  The only ones are rotations of 
spheres in spaces of the division algebras.
The real number sphere is 0-dimensional and discrete, 
so we don't consider it. That leaves:  
the complex numbers; 
the quaternions; and  
the octonions.
 
 
The A series contains the complex rotations in the unit circle, S1, 
and S1 is a Lie group.  
 
The B and C series both contain the quaternion rotations on the 
unit sphere, S3, and S3 is a Lie group.  
 
The D series contains the Lorentz group in 4-dim space, 
consisting of two copies of S3 (3 rotations and 3 boosts).  

Note that in some sense all nonablelian Lie groups can 
be constructed from nonabelian S3. Roughly, you can take 
as many copies of S3 as the rank of the Lie group, 
and then add additional root vectors according 
to the symmetry of the Weyl group. 

 
HOWEVER, the exceptional Lie groups do NOT include S7, 
because octonion non-associativity forces S7 to expand, 
so that S7 is the only unit sphere in a division algebra that 
is not a Lie group, 
a fact that is related to the fact that 
the only parallelizable spheres are S1, S3, and S7. 
 
To what Lie group does S7 expand?
S7 expands to the twisted product of S7 x S7 x G2, 
which is the 4+24 = 28-dimensional D4 Lie group Spin(8).  
 
Spin(8) is the spin covering of the rotations in 8-dimensional space, 
the space of the octonions.  
 
The D4 Lie group Spin(8) lives in BOTH:
the standard series Lie groups, as D4; 
and 
the exceptional octonion Lie groups.  
 
Therefore, 
you would expect Spin(8) to be a very special Lie group, 
and it is.  
So much so, 
that it is the basis of my D4-D5-E6-E7-E8 VoDou Physics model.  
 
 

What are Lie algebras?   
Can the generators of S7 form a Lie algebra?  
 
A Lie algebra is a logarithm of a Lie group, 
and 
a Lie group is an exponential of a Lie algebra. 
 
Lie algebras are flat vector spaces with a 
bracket product that takes   a times b   to   (1/2)(ab - ba)  
Since  ab - ba is a measure of non-commutativity, 
define the commutator  [a,b] = (1/2)(ab - ba) 
 
The Lie algebra must transform by exponentiation into a Lie group. 
 
It is important to note that the formula    
exp(A) exp(B) = exp(A+B) 
holds only for a commutative Lie algebra - U(1) 
 
As the Lie algebras get more complicated, 
there are correction terms, known as 
the the Baker-Campbell-Hausdorff formula.  
 
The first approximation (first-order series term) 
for exp(A) exp(B) is 
exp(A) exp(B)  =  exp( A + B )
 
The second-order approximation for exp(A) exp(B) is 
exp(A) exp(B)  =  exp( A + B  +  (1/2)[A,B] ) 
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....
(see Varadarajan page 97, Theorem 2.12.4 (i), also)
 
The Lie algebra must have a basis of invariant vector fields 
that is taken by exponentiation into the space of 
left-invariant 1-forms on the Lie group. 
Such left-invariant 1-forms are called the Maurer-Cartan forms. 
Let {Z1,Z2,...,Zn} be the Maurer-Cartan 1-forms 
of an n-dimensional Lie group. 
 
The exterior derivative   d  of the exterior algebra of 
forms on the Lie group takes the Maurer-Cartan 1-forms 
into 2-forms as follows:
      d Zp  = -(1/2) SUM(q,r)  Fpqr  Zq /\ Zr 
(where Fpqr are the structure constants that 
determine the commutators of the Lie algebra).   
 
Since the exterior derivative  d  is nilpotent of order 2, 
that is, since  dd = 0, the identities   dd Zp = 0 
are true for all p=1,2,...,n.  
Since the exterior derivative of the Maurer-Cartan 1-forms {Zp} 
is determined by the Lie algebra structure constants  Fpqr 
the identities  dd Zp = 0  can also be expressed in 
terms of the Lie algebra structure constants.  
So expressed, they give for the Lie algebra 
the JACOBI IDENTITY: 
 
J(a,b,c) = [a,[b,c]] + [b,[c,a]] + [c,[a,b]]  =  0    
 
J(a,b,c) =   a(bc - cb) - (bc - cb)a +
             b(ca - ac) - (ca - ac)b +
             c(ab - ba) - (ab - ba)c  =  0    
 
J(a,b,c) =   a(bc) - a(cb) - (bc)a + (cb)a +
             b(ca) - b(ac) - (ca)b + (ac)b +
             c(ab) - c(ba) - (ab)c + (ba)c  =  0    
 
J(a,b,c) =   a(bc) - (ab)c    +   (cb)a - c(ba) +
             b(ca) - (bc)a    +   (ac)b - a(cb) +
             c(ab) - (ca)b    +   (ba)c - b(ac)  =  0    
 
Since  a(bc)-(ab)c is a measure of non-associativity, 
define the associator  [a,b,c] = a(bc) - (bc)a  
 
J(a,b,c) =   [a,b,c]  -  [c,b,a] + 
             [b,c,a]  -  [a,c,b] +
             [c,a,b]  -  [b,a,c]  =  0   
 
An algebra is called an Alternative algebra 
if its associator [a,b,c] is alternating function of a,b,c 
that is, if [a,b,c] = -[c,b,a] = -[a,c,b] = -[b,a,c] 
 
For Alternative algebras, we have that 
 
J(a,b,c) = 2[a,b,c] + 2[b,c,a] + 2[c,a,b] = 6[a,b,c]  
 
For all associative Alternative algebras, 
the commutator algebra is a Lie algebra.  
 
The octonion algebra is an Alternative algebra, 
but since it is non-associative the imaginary octonions 
do not form a Lie algebra because J(a,b,c) = 6[a,b,c] =/= 0 

CAN THE IMAGINARY OCTONION ALGEBRA BE EMBEDDED IN A LIE ALGEBRA?
 
To define a Lie algebra that includes the imaginary octonions, 
start with the imaginary octonions {i,j,k,E,I,J,K}, 
and, for definiteness, use the following multiplication table 
(out of the 480 multiplications): 
 
        i    j    k      E      I    J    K  
 
i      -1    k   -j      I     -E   -K    J
j      -k   -1    i      J      K   -E   -I
k       j   -i   -1      K     -J    I   -E
 
E      -I   -J   -K     -1      i    j    k
 
I       E   -K    J     -i     -1   -k    j    
J       K    E   -I     -j      k   -1   -i      
K      -J    I    E     -k     -j    i   -1  
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An example of octonion non-associativity is
[i,j,E] = (1/2)(i(jE) - (ij)E) =  
        = (1/2)(iJ - kE) =  
        = (1/2)(-K -K) = -K   =/=   0 
 
The corresponding example of violation of the Jacobi identity is 
J(i,j,E) = 6[i,j,E] = -12K 
 
To construct a larger Lie algebra that can be projected 
into the imaginary octonion commutator algebra, 
start with the commutator   [i,j] = (1/2)(ij - ji) = k 
 
Then add to it a new independent term   [ij]  (without the comma) 
such that the projection of [ij] into 
the 7-dimensional space of imaginary octonions is k 
to get, in the larger Lie algebra, 
 
[i,j] = [ij]  
 
Do the same thing for all 7x7=49 commutators of {i,j,k,E,I,J,K} 
with the rule that [ab] = -[ba] 
so that there are only (7x6)/2 = 21 independent new elements:
 
        [ij]  [ik]  [iE]  [iI]  [iJ]  [iK]  
              [jk]  [jE]  [jI]  [jJ]  [jK]  
                    [kE]  [kI]  [kJ]  [kK]      
                          [EI]  [EJ]  [EK]      
                                [IJ]  [IK]      
                                      [JK]   
 
As is suggested by this upper triangular arrangement, 
the 21 new elements can be given commutator product rules 
for commutators of the form    [[ab],[cd]]
that are the commutators of 7x7 antisymmetric real matrices, 
which form the 21-dimensional Lie algebra of Spin(0,7), 
the covering group of the rotation group in 7-dim space.  
Spin(0,7) can be decomposed by a fibration 
into a 7-sphere S7 and the exceptional Lie group G2.  
 
To define the commutator product rules 
for commutators of the form    [a,[bc]]  
with one term from the 7 imaginary octonions and 
the other term from the 21 independent new terms, 
write all 7+21=28 of them together as 
 
 
   i   [ij]  [ik]  [iE]  [iI]  [iJ]  [iK]  
        j    [jk]  [jE]  [jI]  [jJ]  [jK]  
              k    [kE]  [kI]  [kJ]  [kK]      
                    E    [EI]  [EJ]  [EK]      
                          I    [IJ]  [IK]      
                                J    [JK]   
                                      K     
 
and give them commutator product rules 
that are commutators of 8x8 antisymmetric real matrices, 
which form the 28-dimensional Lie algebra of Spin(0,8), 
the covering group of the rotation group in 8-dim space.  
 
Spin(0,8) can be decomposed by two fibrations 
into two 7-spheres and the exceptional Lie group G2, 
so that Spin(0,8) = S7 x S7 x G2     
(where x = twisted fibre product). 
 
Therefore: 
the Spin(8) Lie algebra is 
the Lie algebra expansion of 
the imaginary octonion commutator algebra. 
 
The structure Spin(0,8) = S7 x S7 x G2 can be seen 
in the sedenions and in the design of the Temple of Luxor. 
 
 
NOW WE CAN LOOK AT THE COMMUTATOR ALGEBRAS 
OF THE SPHERES    S1, S3, and S7:       
 
Complex S1         [S1,S1] = 0                     S1 COLLAPSES!
is a Lie algebra.                    
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Quaternion S3      [S3,S3] = S3                    S3 IS STABLE! 
is a Lie algebra. 
 
Octonion S7        [S7,S7] = S7xS7xG2 = Spin(0,8)  S7 EXPANDS!
is                 (x=twisted fibration product)
NOT a Lie algebra 
because 
it does NOT satisfy 
the Jacobi identity.  
 
We have seen that 
the 7-dim imaginary octonion commutator algebra 
lives inside the 28-dim Lie algebra of Spin(0,8)
and that 
it is not a Lie algebra 

It belongs to the class of algebras called Malcev algebras. For more about Malcev algebras and related S7
structures, see, for example, this page and the following papers by Martin Cederwall et al:

hep-th/9403028
hep-th/9310115
hep-th/9309030

 
Now we can ask, what kind of group is 
formed by the corresponding 7-dim subspace 
of the 28-dim Lie group Spin(0,8)? 
 
That subspace is a 7-sphere S7, 
the unit sphere in the 8-dim space of octonions.  
S7 is not a 7-dim Lie group, 
because the corresponding 7-dim algebra is not a Lie algebra.  
 
However: 
S7 IS a 7-dim manifold; and 
S7 HAS a multiplication taking  a times b  into ab 
such that for all a,X,Y in S7,      
                 a(X(aY)) = ((aX)a)Y
                 a(X(YX)) = ((aX)Y)X
      (aX)(Ya) = a((XY)a) = (a(XY))a = a(XY)a  
 
These identities are the Moufang identities, 
so that S7 can be called a Moufang loop.  
 
From the identity       (aX)(Ya) = a(XY)a  
it is clear that 
if we take  Y = X^(-1)
we get                  (aX)(X^(-1)a) = a(X X^(-1))a = aa  
 
However, 
it is NOT true that     (aX)(Yb) = a(XY)b 
or that                 (aX)(X^(-1)b) = a(X X^(-1))b = ab 
 
This is the basis of the definitions of 
the S7 X-product by Cederwall et al 
and the S7 XY-product by Dixon.  

This construction of Spin(8) from S7 is related to the fact that the structure constants of a Lie algebra correspond to the
Torsion of its Lie group manifold.

Intuitively, you can see that the S7 Moufang loop product 
is expanded by the X-product to include 
a 7-dim "spherical loop" S7 parameter space for the parameter X. 
 
For many years 
(see Kane, The Homology of Hopf Spaces, North-Holland 1988) 
S7 (and the real projective space RP7) were known to be 
interesting loop spaces that were not compact Lie groups. 
In 1951, Serre (Ann. Math. 54 (1951) 425-505) developed 
the concept of H-spaces to have an abstract structure that 
could be used to study compact Lie groups, S7, and RP7 together. 
However, such discoveries as the Hilton-Roitberg criminal 
(Hilton and Roitberg, Ann. Math. 90 (1969) 91-107;
Stasheff, Bull. Amer. Math. Soc. 75 (1969) 998-1000; and 
Zabrodsky, Invent. Math. 16 (1972) 260-266)

http://xxx.lanl.gov/abs/hep-th/9403028
http://xxx.lanl.gov/abs/hep-th/9310115
http://xxx.lanl.gov/abs/hep-th/9309030
http://fy.chalmers.se/~tfemc
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of different types of H-spaces showed that 
H-spaces included other things as well.  

Since I can construct the D4-D5-E6-E7 physics model 
by using as building blocks Lie groups, S7, and RP7, 
I do not say much about the more abstract H-space structures. 

S7 has two homogeneous Einstein Riemannian metrics, one canonical one and one related to Sp(2)xSp(1)
and the squashed 7-sphere. According to Einstein Manifolds (Arthur L. Besse, Springer-Verlag 1987, at
page 259, "... Theorem (W. Ziller) ... The homogeneous Einstein Riemannian metrics on spheres and
projective spaces ... (up to a scaling factor) ... S15 has 3 homogeneous Einstein Riemannian metrics,
CP(2q+1) and S(4q+3) (q=/=3) have 2 homogeneous Einstein Riemannian metrics and the other ones [
S(2m), S(4q+1), CP(2m), QPq, OP2 ] ... have only one homogeneous Einstein Riemannian metric. ...".

All S7 structures are not H-spaces. As Jim Lin (jimlin@euclid.ucsd.edu) said in 1995: "... the 7 sphere
bundle over the 15 sphere could not be an h-space. the proof uses secondary cohomology operations and
the factorization of Sq(16) thru these operations. ...".

Even though, as (asimov@nas.nasa.gov) Daniel A. Asimov wrote in 1993 on sci.math.research, "... If n is
of the form n = 8*k - 1, then S^n admits a continuous field of tangent 7-planes. (See N. Steenrod,
Topology of Fibre Bundles, sections 20 and 27.), so that, in particular, S^23 admits a continuous field of
tangent 7-planes ...", S^23 is NOT the total space of a fibre bundle whose fibre is S^7. (See
sci.math.research article <1993Feb16.205507.26378@nas.nasa.gov>, (asimov@nas.nasa.gov) Daniel A.
Asimov wrote: "... is S^23 the total space of a fibre bundle whose fibre is S^7 ? ...", to which Geoffrey
Mess (geoff@math.ucla.edu) replied: "... No. For then attaching a 24-ball by the bundle projection to the
base of the bundle would yield a space with integer cohomology ring Z[x]/(x^4) having a single generator
in dimension 8. Adams showed that Z[x]/(x^4) with x of degree 8 cannot occur as an integer cohomology
ring. The proof is (reputedly-I haven't read it) very difficult, using secondary or tertiary cohomology
operations. ...".).

As stated in Manifolds All of Whose Geodesics Are Closed (Arthur L. Besse, Springer-Verlag 1978, at
page 5): "... The basic reason for ... [... the nonexistence of a Hopf fibration S23 -> OP2 with fiber S7
which would allow us to define OP2 as a suitable quotient of S23 ...] is the fact that the system of Cayley
numbers [Octonions O] ... is not associative. ...".

The only Hopf fibrations that exist are

S0 -> Sn -> RPn,
S1 -> S(2n+1) -> CPn,
S3 -> S(4n+3) -> QPn, and
S7 -> S15 -> S8 = OP1

There are no fibrations S7 -> S23 -> OP2 or S15 -> S31 -> SedenionP1

and

there is no OP3.

 

Another way to describe Spin(8) is based on Clifford Algebras: 
 
 
Spin(8) is the Lie Group whose Lie Algebra is the commutator algebra 
of bivectors of the real Clifford Algebra Cl(8) 
with basis elements:  
                          G0   G1   G2   G3   G4   G5   G6   G7
These 8 real basis elements form an 8-real-dimensional 
representation space for Spin(8). 
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Denote the basis of the complex numbers {1,i}. 
The 8-real-dimensional basis of Cl(8) can be rewritten 
as a 4-complex dimensional basis: 
                          G0-iG1    G2-iG3    G4-iG5    G6-iG7
These 4 basis elements form a 4-complex-dimensional 
representation space for the SU(4) subgroup of Spin(8). 
 
 
Denote the basis of the quaternions {1,i,j,k}. 
The 8-real-dimensional basis of Cl(8) can be rewritten 
as a 2-quaternionic dimensional basis: 
                          G0-iG1-jG2-kG3      G4-iG5-jG6-kG7
These 2 basis elements form a 2-quaternionic-dimensional 
representation space for the Sp(2) subgroup of Spin(8). 
 
 
Denote the basis of the octonions {1,i,j,k,E,I,J,K}. 
The 8-real-dimensional basis of Cl(8) can be rewritten 
as a 1-octonionic dimensional basis: 
                          G0-iG1-jG2-kG3-EG4-IG5-JG6-KG7
This 1 basis element forms a 1-octonionic-dimensional 
representation space for an S7 subset of Spin(8). 
The S7 subset of Spin(8) is acted upon 
by the G2 subgroup of Spin(8). 
Notice that the 7-sphere S7 is not a Lie algebra,
but if you extend it to make a Lie algebra, you get Spin(8), 
which has an 8-real-dimensional representation space, 
that corresponds to the 1-octonionic-dimensional space.
 
 
 
This construction generalizes as follows: 
 
Spin(2n) has a SU(n) subgroup; 
 
Spin(4n) has a Sp(n) subgroup; 
 
by Periodicity of Clifford Algebras 
(similar to Periodicity of Homotopy Groups)
Spin(8n) corresponds 
to the n-fold tensor product  Spin(8) x...x Spin(8); 
 
 
By the Lie algebra magic square constructions, 
the exceptional Lie algebras F4, E6, E7, and E8 
are constructed from Spin(8) and Spin(2x8) = Spin(16).  
 
 
Therefore, in a sense all Lie algebras can be constructed 
from the fundamental Spin(n) Lie algebras, 
which in turn can be constructed from Clifford Algebras, 
which in turn can be constructed from Set Theory, 
thus showing that the D4-D5-E6-E7-Ei VoDou Physics model 
can be constructed from Set Theory.   
 
 
 

 
OCTONION FRACTALS 
show two kinds of fractal structure:
 
ordinary  z  to  zz + c 
additive structure; 
 
and 
 
non-associative octonion X-product and XY-product 
multiplicative structure.  
 
It seems to me that:   
 
octonion X- and XY-product structure  
is a logarithm of 
z  to  zz + c  structure; 
 
and 
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z  to  zz + c  structure
is an exponential of 
octonion X- and XY-product structure. 

 

Distinguished Nilpotent Elements

and

Distinguished Markings of Dynkin Diagrams

Kac and Smilga, in hep-th/9908096, say:

"... According to Dynkin ... one has a bijective correspondence
between conjugacy classes of distinguished nilpotent elements of g
and distinguished markings of the Dynkin diagram of g. ...
... The full classification of distinguished markings for all algebras
was done in ... E.B. Dynkin, Mat. Sbornik 30 (1952) 349 ...[and]
... P. Bala and R.W. Carter, Math. Proc. Camb. Phil. Soc. 79 (1976) 3
... Translating it into our physical language gives immediately
the following result:
Theorem 6. The number of inequivalent by conjugation solutions ...
n[G] ... with gauge group G is
(a) n[SU(n)] = 1 ...
(b) n[Sp(2r)] coincides with
    the number of partitions of r into distinct parts ...
(c) n[SO(n)] coincides with
    the number of partitions of n into distinct odd parts ...
(d) n[G2] = 2,
    n[F4] = 4,
    n[E6] = 3,
    n[E7] = 6, and
    n[E8] = 11. ...".

Here, I have used the notation n[G] instead of the 
notation #vac[G} used by Kac and Smilga (whose notation 
#vac is motivated by their interest in the physics of 
supersymmetric vacua, as opposed to pure mathematics). 

Here is a table of all n[G] through n[G] = 2 through 11:

--------------------------------------------------------
n[G]     Gauge group G
2    SO(8), SO(9), SO(10), SO(11), Sp(6), Sp(8), G2
3    SO(12), SO(13), SO(14), Sp(10), E6
4    SO(15), Sp(12), F4
5    SO(16), SO(17), SO(18), Sp(14)
6    SO(19), Sp(16), E7
7    SO(20)
8    SO(21), SO(22), Sp(18)
9    SO(23)
10   Sp(20)
11   SO(24), E8
--------------------------------------------------------

As I see it, n[G] is the number of 
distinct marked Dynkin diagrams of a given Lie algebra G. 
For example, 
in ascii with x = marked o = unmarked,
there are two D4 marked diagrams

  x          x  
  |          |  
x-x-x      x-o-x

I think that it is interesting to look at Figure 4 on page 19 of
the paper of Kac and Smilga hep-th/9908096: 

http://arxiv.org/abs/hep-th/9908096
http://arxiv.org/abs/hep-th/9908096
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which shows the distinguished marked Dynkin diagrams
of all the exceptional groups G2, F4, E6, E7, and E8.

I particularly like the way that you can see how

the E8 diagrams (11 of them) are
the 6 E7 diagrams with one marked vertex added at the end
plus 5 "new for E8" diagrams.

the E7 diagrams (6 of them) are
the 3 E6 diagrams with one marked vertex added at the end
plus 3 "new for E7" diagrams

You could also see (not shown on Figure 4) that

the E6 diagrams (3 of them) are
the 2 D5 diagrams with one marked vertex added at the end
plus 1 "new for E6" diagram

the D5 diagrams (2 of them) are
just the 2 D4 diagrams with one marked vertex added at the end

Here, in ascii with x = marked o = unmarked,
are the two D4 marked diagrams (see pages 16 and 17 of Kac and Smilga):

  x          x  
  |          |  
x-x-x      x-o-x

I like all this because those groups make up
the D4-D5-E6-E7-E8 chain in the VoDou Physics model. 
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Here is some material about SYMMETRIC SPACES.

Here is a page about how LIE GROUPS come from FINITE REFLECTION (WEYL) GROUPS.

Here is a web page about Graded Lie Algebras.

 

 
Some references and acknowledgements:  
 
Thanks to Ben Bullock (ben@theory.kek.jp) for pointing out 
that a group needs an inverse, and without it you just have a monoid; 
 
 
Differential Geometry, Gauge Theories, and Gravity, 
by Gockeler and Schucker, Cambridge 1987; 
 
Nonassociative Algebras in Physics, 
by Lohmus, Paal, and Sorgsepp, Hadronic Press 1994; 
 
Topological Geometry, 2nd ed,  
(new edition to be titled Clifford Algebras and the Classical Groups) 
by Porteous, Cambridge 1981.
 
J. Math. Phys. 14 (1973) 1651-1667, 
by Gunaydin and Gursey.  
 
Lie Groups, Lie Algebras, and Their Representations, 
by V. S. Varadarajan, 
Springer Grad. Text Math. No. 102, 1984.  
 
Reflection Groups and Coxeter Groups, 
by Humphreys, Cambridge 1990.
 
Introduction to Lie Algebras and Representation Theory, 
by Humphreys, Springer-Verlag 1972. 
 
Groupes et Algebres de Lie 
Chapitres 1; 2 et 3; 4, 5 et 6; 7 et 8; 9 
by Bourbaki 
 
Edward Dunne has some nice WWW pages 
about some Lie Groups and related structures, such as 
Hermitian Symmetric Spaces, E8, F4, and SU(2,2).  

 
HERE IS AN EXCELLENT FREE BOOK: 
Semi-Simple Lie Algebras and their Representations 
by Robert N. Cahn. 
The original publisher of the 1984 book, Benjamin-Cummings, 
gave him permission to put the entire book on his WWW site 
in the form of freely downloadable postscript files.  
Thanks to both Robert Cahn and Benjamin-Cummings 
for making such good material freely available to everybody.  
 
The Lie groups G2, F4, E6, E7, and E8 are described in 
the book Lectures on Exceptional Lie Groups by J. F. Adams, 
published posthumously by Un. of Chicago Press in 1996, 
edited by Zafer Mahmud and Mamoru Mimura. 

J. M. Landsberg has an Algebraic Geometry point of view of Freudenthal-Tits constructions of Exceptional Lie
Algebras.

http://www.math.okstate.edu/~dunne/
http://www.math.okstate.edu/~dunne/LieGroups/HermitianSymmetricSpaces.html
http://www.math.okstate.edu/~dunne/LieGroups/SU22stuff.html
http://www-physics.lbl.gov/~rncahn/book.html
http://www-physics.lbl.gov/~rncahn/book.html
http://www-physics.lbl.gov/~rncahn/book.html
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Predrag Cvitanovic has written a web book on Group Theory. In its introduction, he says: "... This monograph offers a
derivation of all classical and exceptional semi-simple Lie algebras through a classification of "primitive invariants" ...
the invariant tensors are represented by diagrams ... many groups and group representations are mutually related by
interchanges of symmetrizations and anti-symmetrizations and replacement of the dimension parameter n by -n. I call
this phenomenon "negative dimensions". ...". He has also written a web book on Chaos and a web book on Field
Theory. He says in the Epilogue of his web book on Group Theory: "... once I learned that chaos is generic for generic
Hamiltonian flows, I lost faith in doing field theory by pretending that it is a bunch of harmonic oscillators, with
interactions accounted for as perturbative corrections. This picture is simply wrong - strongly coupled field theories
(hydrodynamics, QCD, gravity) are nothing like that ... So they excommunicated me from the ranks of high energy
theorists, and now ... we are working out quantum chaos ... this is ... replace the path integral with a fractal set of semi-
classical orbits. ...".

 

OY!  Barry Simon has written YABOGR!
The official title is: 
Representations of Finite and Compact Groups (AMS 1996)
What is YABOGR? Read the Book!
 

 
 

Tony Smith's Home Page ......

http://www.cns.gatech.edu/~predrag/
http://www.cns.gatech.edu/GroupTheory/
http://www.nbi.dk/ChaosBook/target.html
http://www.nbi.dk/~predrag/field_the/Welcome.html
http://www.nbi.dk/~predrag/field_the/Welcome.html


Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks2.html[4/16/18, 1:30:26 AM]

Tony Smith's Home Page

From Sets to Quarks:
Deriving the Standard Model plus Gravitation 
from Simple Operations on Finite Sets 
by Tony Smith
 
Table of Contents: 
Chapter 1 - Introduction. 
Chapter 2 - From Sets to Clifford Algebras. 
                 Sets, Reflections, Subsets, and XOR.
                 Discrete Clifford Algebras. 
                 Real Clifford and Division Algebras.
                 Discrete Division Algebra Lattices.
                 Spinors.
                 Signature.
                 Periodicity 8.
 
                 MANY-WORLDS QUANTUM THEORY. 
 
Chapter 3 - Octonions and E8 lattices. 
Chapter 4 - E8 spacetime and particles. 
Chapter 5 - HyperDiamond Lattices. 
Chapter 6 - Spacetime and Internal Symmetry Space. 
Chapter 7 - Feynman Checkerboards. 
Chapter 8 - Charge = Amplitude to Emit Gauge Boson. 
Chapter 9 - Mass = Amplitude to Change Direction. 
Chapter 10 - Protons, Pions, and Physical Gravitons. 
Appendix A - Errata for Earlier Papers. 
References.

From Sets to Clifford Algebras.

Sets, Reflections, Subsets, and XOR.

 
 
Start with von Neumann's Set Theoretical definition of the Natural Numbers N:
 
0 = 0 , 1= { 0 } , 2 = { 0 , { 0 } } , ... , n + 1 = n u { n }  . 
 
in which each Natural Number n is a set of n elements.
 
By reflection through zero, extend the Natural Numbers N
to include the negative numbers, thus getting an Integral Domain,
the Ring Z.
 
Now, following the approach of Barry Simon,
consider a set Sn = { e1, e2, ... , en }  of n elements.
 
Consider the set 2^Sn of all of its 2^n subsets,
with a product on 2^Sn defined
as the symmetric set difference XOR.
 
Denote the elements of 2^Sn by mA where A is in 2^Sn.
 
 

Discrete Clifford Algebras.

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
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underlying Discrete Clifford algebra.
Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 
To go beyond set theory to Discrete Clifford Algebras,
enlarge 2^Sn to DClG(n) by:
 
order the basis elements of Sn,
 
and then give each element of 2^Sn a sign,
either +1 or -1, so that DClG(n) has 2^(n+1) elements.
 
This amounts to orientation of the signed unit basis of Sn.
 
Then define a product on DClG(n) by
 
(x1 eA) (x2 eB) = x3 eA  XOR  B)
 
where A and B are in 2^Sn with ordered elements,
and x1, x2, and x3 determine the signs.
 
For given x1 and x2, x3 = x1 x2 x(A,B)
where x(A,B) is a function that determines sign by using the rules
 
ei ei = +1 for i in Sn
 
and ei ej = - ej ei for i \neq j in Sn ,
 
then writing (A,B) as an ordered set of elements of Sn,
 
then using ei ej = - ej ei to move
each of the B-elements to the left until it:
 
either meets a similar element and then cancelling it
with the similar element by using ei ei = +1
 
or it is in between two A-elements in the proper order.
 
DClG(n) is a finite group of order 2^n + 1.
 
It is the Discrete Clifford Group of n signed
ordered basis elements of Sn.
 
Now construct a discrete Group Algebra of DClG(n)
by extending DClG(n) by the integral domain ring Z
 
and using the relations
 
ei ej + ej ei = 2 delta(i,j) 1
 
where delta(i,j) is the Kronecker delta.
 
Since DClG(n) is of order 2^(n+1),
and since two elements differing only by sign 
correspond to the same Group Algebra basis element, 
the discrete Group Algebra of DClG(n)
is 2^n - dimensional. The vector space on which it
acts is the n-dimensional hypercubic lattice Z^n.
 
The discrete Group Algebra of discrete Clifford Group DClG(n)
is the discrete Clifford Algebra DCl(n).  
 
Here is an explicit example showing how to assign 
the elements of the Clifford Group 
to the basis elements of the Clifford Algebra Cl(3):
 
First, order the 2^(3+1) = 16 group strings into rows lexicographically: 
 
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
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1010
1011
1100
1101
1110
1111
 
Then discard the first bit of each string, 
because it corresponds to sign which is redundant 
in defining the Algebra basis.  
This reduces the number of different strings to 2^3 = 8: 
 
000
001
010
011
100
101
110
111
 
Then separate them into columns by how many 1's they have: 
 
000
      001
      010
            011
      100
            101
            110
                  111
 
Now they are broken down into the 1 3 3 1 graded pattern 
of the Clifford Algebra Cl(3).
 

The associative Cl(3) product can be deformed
into the 1 x 1 Octonion nonassociative product  
by changing EE from 1 to -1,
and IJ from K to -k, JK from I to -i, KI from J to -j,
and changing the cross-terms accordingly. 
 
If you want to make an Octonion basis without the graded structure, 
and with the 7 imaginary octonions all on equal footing,  
all you have to do is to assign them, one-to-one in the order 
starting from the left column and from the top of each row, 
to the 8 Octonion Algebra strings: 
 
 
1  000     0000000
I  001     1000000
J  010     0100000
K  100     0010000
i  110     0001000
j  101     0000100
k  011     0000010
E  111     0000001
 
To give an example of how to write an octonion product 
in terms of XOR operations, 
look at the 7 associative triangles:  
 
                     j
                    / \
                   i---k
 
     J     j     J     I     J     K
    / \   / \   / \   / \   / \   / \
   i---K I---K I---k E---i E---j E---k
   
which, in string terms, 
are each represented by 3 element strings  
and 1 Asssociative Triangle string: 
 
 
Octonion    3 Elements        Associative Triangle   Coassociative Square    
 
             i 0001000
   I         J 0100000               0111000                1000111 
             K 0010000
 
             I 1000000
   J         j 0000100               1010100                0101011 
             K 0010000
 
             I 1000000
   K         J 0100000               1100010                0011101 
             k 0000010
 
             E 0000001
   i         I 1000000               1001001                0110110 
             i 0001000
 
             E 0000001
   j         J 0100000               0100101                1011010 
             j 0000100
 
             E 0000001
   k         K 0010000               0010011                1101100 
             k 0000010
 
             i 0001000
   E         j 0000100               0001110                1110001    
             k 0000010
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Here is Onar Aam's method for calculating the octonion product ab 
of octonion basis elements a and b in terms of these strings: 
 
To multiply using triangles, 
note that there are 7 octonion imaginary elements 
and
that XOR of two triangles give a square 
and  
that the Hodge dual (within imaginary octonions) of 
that square is the triangle that 
represents the product of the two triangles, 
so that:   
 
ab = *(a XOR b)
 
For instance, 
here is an example of multiplying by triangles 
(up to +/- sign determined by ordering):  
 
EI = *( 0001110 XOR 0111000 ) = *(0110110) = 1001001 = i
 
On the other hand, 
the XOR of two squares is a square, 
so that 
multiplying by squares simply becomes an XOR. 
and we have (up to +/- sign determined by ordering):
 
ij = 0110110 XOR 1011010 = 1101100 = k

 
 

For a related method of calculating the imaginary octonion cross-product, see this part of my
updated Corvallis 97 talk.

 
 
 
 
The Clifford Algebra product . combines 
the vector space exterior /\ product 
and the vector space interior product |_ 
so that, if a is a 1-vector and B is a k-vector, 
a.B  =  a/\B  -  a|_B
 
The Clifford Algebra has the same graded structure 
as the exterior /\ algebra of the vector space, 
and 
the underlying exterior product antisymmetry rule that 
A/\B  =  (-1)^pq  B/\A    for p-vector A and q-vector B.   
 
 
The associative Cl(3) product can be deformed
into the 1 x 1 Octonion nonassociative product  
by changing EE from 1 to -1,
and IJ from K to -k, JK from I to -i, KI from J to -j,
and changing the cross-terms accordingly. 
 
A fundamental reason for the deformation is that 
the graded structure of the Clifford algebra gives it 
the underlying exterior product antisymmetry rule that 
A/\B  =  (-1)^pq  B/\A    for p-vector A and q-vector B, 
while 
for Octonions, 
you want for all unequal imaginary octonions to have 
the antisymmetry rule  AB  =  - BA  
and for equal ones to have  AA = -1.   
 
 
The discrete Clifford Algebra DCl(n) acts on
the n-dimensional hypercubic lattice Z^n.
 
 
 

Real Clifford and Division Algebras.

 
 
Compare the Discrete Clifford Algebra, with
the Real Group Algebra of DClG(n) made by
extending it by the real numbers R, which is the usual real
Euclidean Clifford Algebra Cl(n) of dimension 2^n,
acting on the real n-dimensional vector space R^n.
 
 

http://www.stud.ux.his.no/~onar/
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The empty set 0 corresponds to a vector space of dimension -1,
so that Cl(-1) corresponds to the VOID.
 
 
 
Cl(0) has dimension 2^0 = 1 and
corresponds to the real numbers and to time.
Its even subalgebra is EMPTY.
Cl(0) is the 1 x 1 real matrix algebra.
 
Cl(1) has dimension 2^1 = 2 = 1 + 1 = 1 + i  and
corresponds to the complex numbers and to 2-dim space-time.
Its even subalgebra is Cl(0).
Cl(1) is the 1 x 1 complex matrix algebra.
 
Cl(2) has dimension 2^2 = 4 = 1 + 2 + 1 = 1 + { j,k } + i  and
corresponds to the quaternions and to 4-dim space-time.
Its even subalgebra is Cl(1).
Cl(2) is the 1 x 1 quaternion matrix algebra.
 
Cl(3) has dimension 2^3 = 8 = 1 + 3 + 3 + 1 =
1 + { I,J,K } + { i,j,k } + E  and
corresponds to the octonions and to 8-dim space-time.
Its even subalgebra is Cl(2).
Cl(3) is the direct sum of two 1 x 1 quaternion matrix algebras.
 
 
The associative Cl(3) product can be deformed
into the 1 x 1 octonion nonassociative product  
by changing EE from 1 to -1,
and IJ from K to -k, JK from I to -i, KI from J to -j,
and changing the cross-terms accordingly. 
 
A fundamental reason for the deformation is that 
the graded structure of the Clifford algebra gives it 
the underlying exterior product antisymmetry rule that 
A/\B  =  (-1)^pq  B/\A    for p-vector A and q-vector B, 
while 
for octonions, 
you want for all unequal imaginary octonions to have 
the antisymmetry rule  AB  =  - BA  
and for equal ones to have  AA = -1.   
 

Compare the Cl(N) associative graded Clifford Algebra with the not-necessarily-associative ungraded 2^N-ion
Algebra. In particular, compare Cl(8) with Voudon 2^8-ions.

 
 
There are a number of choices you can make 
in writing the octonion multiplication table: 
 
Given 1, i, and j,
there are 2 inequivalent quaternion multiplication tables,
one with ij = k and the reverse with ji = k, or ij = -k.
 
To get an octonion multiplication table,
start with an orthonormal basis of 8 octonions
{ 1,i,j,k,E,I,J,K }, and
 
pick a scalar real axis 1
 
and pick (2 sign choices) a pseudoscalar axis E or -E.
 
Then you have 6 basis elements to designate as i or -i,
which is 6 element choices and 2 sign choices.
 
Then you have 5 basis elements to designate as j or -j,
which is 5 element choices and 2 sign choices.
 
Then the underlying quaternionic product fixes ij as k or -k,
which is 2 sign choices.
 
 
 
How many inequivalent octonion multiplication tables are there?
 
You had 6 i-element choices, 5 j-element choices, and 4 sign choices,
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for a total of 6 x 5 x 2^4 = 30 x 16 = 480 octonion products.
 
 
 
 
Cl(4) has dimension 2^4 = 16 = 1 + 4 + 6 + 4 + 1 =
 
= 1 + { S,T,U,V } + { i,j,k,I,J,K } + { W,X,Y,Z } + E 
 
Cl(4) corresponds to the sedenions.
Its even subalgebra is Cl(3).
Cl(4) is the 2 x 2 quaternion matrix algebra.
 
Cl(4) is the first Clifford algebra that is NOT
made of 1 x 1 matrices or the direct sum of 1 x 1 matrices,
and the Cl(4) sedenions do NOT form a division algebra.
 
 

For more details see these WWW URLs, 
web pages, and references therein:
 
 
Clifford Algebras:  
 
http://www.innerx.net/personal/tsmith/clfpq.html
 
 
McKay Correspondence: 
 
http://www.innerx.net/personal/tsmith/DCLG-McKay.html
 
 
Octonions:  
 
http://www.innerx.net/personal/tsmith/3x3OctCnf.html
 
 
Sedenions:
 
http://www.innerx.net/personal/tsmith/sedenion.html
 
 
Cross-Products: 
 
http://www.innerx.net/personal/tsmith/clcroct.html
 
 
ZeroDivisor Algebras: 
  
http://www.innerx.net/personal/tsmith/NDalg.html
 
 

 

Discrete Division Algebra Lattices.

 
The discrete Clifford Algebras DCl(n) can be
extended from hypercubic lattices to lattices
based on the Discrete Division Algebras.
 
For n = 2,
the 2-dimensional hypercubic lattice Z^2 can be
thought of as the Gaussian lattice of the complex numbers.
 
For n greater than 2,
the action of the discrete Clifford Algebra DCl(n) on
the n-dimensional hypercubic lattice Z^n can be
extended to action on the Dn lattice
with 2n(n - 1) nearest neighbors to the origin,
corresponding to the second-layer, or norm-square 2,
vertices of the hypercubic lautice Zn.
The Dn lattice is called the Checkerboard lattice,
because it can be represented as one half of the vertices of Z^n.

http://www.innerx.net/personal/tsmith/clfpq.html
http://www.innerx.net/personal/tsmith/DCLG-McKay.html
http://www.innerx.net/personal/tsmith/3x3OctCnf.html
http://www.innerx.net/personal/tsmith/sedenion.html
http://www.innerx.net/personal/tsmith/clcroct.html
http://www.innerx.net/personal/tsmith/NDalg.html
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For n = 4,
the extension of the 4-dimensional hypercubic lattice Z^4
to the D4 lattice produces the lattice of integral quaternions,
with 24 vertices nearest the origin, forming a 24-cell.
 
For n = 8,
the 8-dimensional lattice D8 can be
extended to the E8 lattice of integral octonions,
with 240 vertices nearest the origin, forming a Witting polytope,
by fitting together two copies of the D8 lattice,
each of whose vertices are at the center of the holes of the other.
 
For n = 16,
the 16-dimensional lattice D16 can be
extended to the \Lambda16 Barnes-Wall lattice.
with 4,320 vertices nearest the origin.
 
For n = 24,
the 24-dimensional lattice D24 can be
extended to the \Lambda24 Leech lattice.
with 196,560 vertices nearest the origin.
 
 

Spinors.

 
The discrete Clifford Group DClG(n) is a subgroup
of the discrete Clifford Algebra DCl(n).
 
There is a 1-1 correspondence between
the representations of DCl(n) and
those representations of DClG(n) such that U(-1) = -1.
 
DClG(n) has 2^n 1-dimensional representations,
each with U(-1) = +1.
 
The irreducible representations of DClG(n)
with dimension greater than 1 have U(-1) = -1,
and are representations of DCl(n).
 
If n is even,
there is one such representation, of degree 2^n/2,
the full spinor representation of DCl(n).
It is reducible into two half-spinor representations,
each of degree 2^(n - 1)/2.
 
If n is odd,
there are two such representations, each of degree 2^(n - 1)/2,
One of them is the spinor representation of DCl(n).
 
 

Signature.

 
So far, we have been discussing only Euclidean space with
positive definite signature, DCl(n) = DCl(0,n). Symmetries
for the general signature cases include:
 
DCl(p-1,q) = DCl(q-1,p);
 
The even subalgebras of DCl(p,q) and DCl(q,p) are isomorphic;
 
DCl(p,q) is isomoprphic to both the even subalgebra of DCl(p+1,q)
and the even subalgebra of DCl(p,q+1).
 
Signature is not meaningful for complex vector spaces.
The complex Clifford algebra DCl(2p)C is the
complexification DCl(p,p) xR C
 
 

Periodicity 8.
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DCl(p,q) has the periodicity properties:
 
 
DCl(n,n) = DCl(n-4,n+4) 
 
DCl(n,n+8) = DCl(n,n) x M(R,16) = DCl(n,n) x DCl(0,8) = DCl(n+8,n)
 
 
Therefore any discrete Clifford algebra DCl(p,q) of any size
can first be embedded in a larger one with p and q multiples of 8,
and then converted to one of the form DCl(0,p+q)
which then can be "factored" into
 
DCl(0,p+q) = DCl(0,8) x ... x DCl(0,8)
 
so that the fundamental building block of the real discrete
Clifford algebras is DCl(0,8).
 
Each of the vector, +half-spinor, and -half-spinor
representations of DCl(0,8) is 8-dimensional
and can be represented by an octonionic E8 lattice.
 
 

MANY-WORLDS QUANTUM THEORY.

 

To see how Many-Worlds Quantum Theory arises naturally 
in the D4-D5-E6 HyperDiamond Feynman Checkerboard physics model, 
note that the model is basically built by using 
the discrete Clifford Algebra DCL(0,8) as its basic building block, 
due to the Periodicity 8 property, so that the model looks 
like a tensor product of Many Copies of DCl(0,8): 
 
    DCl(0,8) x DCl(0,8) x DCl(0,8) x ... x DCl(0,8) 
 
How do the Many Copies of DCl(0,8) fit together? 
 
 
Consider the structure of each Copy of DCl(0,8). 
 
 
Its graded structure is: 
 
    1   8  28  56  70  56  28   8   1   
 

The vector 8 space corresponds to an 8-dimensional spacetime 
that is a discrete E8 lattice.  

 
More about the Clifford structure, 
including position-momentum duality, is HERE. 

Take any two Copies of DCl(0,8) and consider the origin 
of the E8 lattice of each Copy.  
 
From each origin, 
there are 240 links to nearest-neighbor vertices. 
 
The two Copies naturally fit together 
if the
origin of the E8 lattice of the vector 8 space of one Copy 
and the 
origin of the E8 lattice of the vector 8 space of the other Copy 
are 
nearest neighbors, 
one at each end of a single link in the E8 lattice.  
 
If you start with a Seed Copy of DCl(0,8), 
and repeat the fitting-together process with other copies, 
the result is one large E8 lattice spacetime, 
with one Copy of DCl(0,8) at each vertex.  
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Since there are 7 TYPES OF E8 LATTICE,  
7 different types of E8 lattice spacetime neighborhoods 
can be constructed. 
 
WHAT HAPPENS at boundaries of different E8 neighborhoods? 
 
ALL the E8 lattices have in common 
links of the form                      +/- V
(where 
V = 1,i,j,k,E,I,J,K)
but 
they DO NOT AGREE for all 
links of the form      ( +/- W  +/- X  +/- Y  +/- Z ) / 2 
(where 
W = 1,E;  X = i,I; Y = j,J; Z = k,K)  
 
 
ALL the E8 lattices BECOME CONSISTENT 
if they are 
DECOMPOSED into two 4-dimensional HyperDiamond lattices
so that 
 
E8 = 8HD = 4HDa + 4HDca
 
where 4HDa is 
the 4-dimensional associative Physical Spacetime 
and 
4HDca is 
the 4-dimensional coassociative Internal Symmetry space.  
 
 
Therefore, 
the D4-D5-E6 HyperDiamond Feynman Checkerboard model 
is physically represented on a 4HD lattice Physical Spacetime, 
with 
an Internal Symmetry space that is also another 4HD.  
 
 

BIVECTOR GAUGE BOSON STATES ON LINKS: 

 
The bivector 28 space corresponds to the 28-dimensional 
D4 Lie algebra Spin(0,8), which,  
after Dimensional Reduction of Physical Spacetime,  
corresponds to 28 gauge bosons:   
    12 for the Standard Model, 
    15 for Conformal Gravity and the Higgs Mechanism, and 
     1 for propagator phase.  

More about the Clifford structure, 
including position-momentum duality, is HERE.
 
Define a Bivector State of a given Copy of DCl(0,8) 
to be a configuration of the 28 gauge bosons at its vertex. 
 
Now look at any link in the E8 lattice, 
and at the two Copies of DCl(0,8) at each end. 
 
The gauge boson state on that link is given by 
the Lie algebra bracket product 
of 
the Bivector States of the two Copies of DCL(0,8) at each end.  
 
Now define 
the Total Superposition Bivector State of a given Copy of DCl(0,8) 
to be the superposition of all configurations 
of the 28 gauge bosons at its vertex 
and   
the Total Superposition Gauge Boson State on a link 
to be the superposition of all gauge boson states on that link. 
 
 

SPINOR FERMION STATES AT VERTICES:  

 
The 8+8 = 16 fermions corresponding to spinors 
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do not correspond to any single grade of DCl(0,8) 
     1   8  28  56  70  56  28   8   1 
but correspond to the entire Clifford algebra as a whole. 
 
Its total dimension is  2^8 = 256=16x16 
and 
there are, in the first generation, 
8 half-spinor fermion particles and 
8 half-spinor fermion antiparticles, 
for a total of 16 fermions.  
 
More about the Clifford structure, 
including position-momentum duality, is HERE.

Dimensional Reduction of Physical Spacetime produces 
3 Generations of spinor fermion particles and antiparticles. 
 
 
Define a Spinor Fermion State at a vertex 
occupied by a given Copy of DCl(0,8) 
to be a configuration of the spinor fermion 
particles and antiparticles of all 3 generations 
at its vertex. 
 
Now define 
the Total Superposition Spinor Fermion State at a vertex 
to be the superposition of all Spinor fermion states at that vertex. 
 
 
 
Now we have: 
 
4HD HyperDiamond lattice Physical Spacetime 
and 
for each link, a Total Superposition Gauge Boson State 
and 
for each vertex, a Total Superposition Spinor Fermion State.  
 
 
Now:  

Define Many-Worlds Quantum Theory by specifying each of its many Worlds, as follows:

Each World of the Many-Worlds is determined by:

for each link, picking one Gauge Boson State from the Total Superposition

and

for each vertex, picking one Spinor Fermion State from the Total Superposition.

 
To get an idea of how to think about 
the D4-D5-E6 HyperDiamond Feynman Checkerboard lattice model, 
here is a rough outline of how the Uncertainty Principle works: 
 
 
Do NOT (as is conventional) say that a particle is 
sort of "spread out" around a given location in a given space-time  
                      |
                      x
                     xxx
                   xxxxxxx
              xxxxxxxxxxxxxxxxx
due to "quantum uncertainty".  
 
Instead, say that the particle is really at a point in space-time
                      |
                      x
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BUT that the "uncertainty spread" is not a property of the 
particle, but is due to dynamics of the space-time, 
in which particle-antiparticle pairs x-o are being created
sort of at random.  For example, in one of the Many-Worlds,
the spacetime might not be just 
                      |
 
but would have created a particle-antiparticle pair
                      |
                x - o 
 
If the original particle is where we put it to start with, 
then in this World we would have 
                      |
                x - o x 
 
Now, if the new o annihilates the original x, 
we would have 
                      |
                x       
                      
and, since the particles x are indistinguishable from each other, 
it would APPEAR that the original particle x was at a different 
location, and the probabilities of such appearances would 
look like the conventional uncertainty in position.  
 
 
In the D4-D5-E6-E7-E8 Vodou Physics model, correlated states, such as 
a particle-antiparticle pair coming from the non-trivial vacuum, 
or an amplitude for two entangled particles, 
extend over a part of the lattice that includes both particles. 
The stay in the same World of the Many-Worlds 
until they become uncorrelated. 
 
 
 

From Sets to Quarks:
 
Table of Contents: 
Chapter 1 - Introduction. 
Chapter 2 - From Sets to Clifford Algebras. 
 
                 MANY-WORLDS QUANTUM THEORY.  
 
Chapter 3 - Octonions and E8 lattices. 
Chapter 4 - E8 spacetime and particles. 
Chapter 5 - HyperDiamond Lattices. 
Chapter 6 - Spacetime and Internal Symmetry Space. 
Chapter 7 - Feynman Checkerboards. 
Chapter 8 - Charge = Amplitude to Emit Gauge Boson. 
Chapter 9 - Mass = Amplitude to Change Direction. 
Chapter 10 - Protons, Pions, and Physical Gravitons. 
Appendix A - Errata for Earlier Papers. 
References.
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Tony Smith's Home Page

 

ZeroDivisor Algebras:
| Spinors | Zero Divisors | Split and Complexified Algebras | Matrices-Bimatrices |

| Complexified Octonions | dim = 16 | dim = 24 | dim = 32 | dims 64, 128, 256 | dim = -1 |

| del Pezzo Surfaces |

 
Charles Muses has described some algebras, 
containing Zero Divisors, 
which he considers to be a more fundamental concept 
than Division Algebras. 
 
 
The Alternative Division Algebras over the Real Numbers are: 
(here  a  is nonzero)
 
R  - dimension 2^0 =   1   - real numbers,    with a^2 =  1; 
C  - dimension 2^1 =   2   - complex numbers, with a^2 = -1;  
Q  - dimension 2^2 =   4   - quaternions;  
O  - dimension 2^3 =   8   - octonions.  
 
 
The above Division Algebras have no Zero Divisors. 
Similar Algebras in higher dimensions have Zero Divisors:  
(here  a and b  are nonzero and noninfinite)
 
S  - dimension 2^4 =  16   - sedenions S     with ab =  0;  
SC - dimension 2^5 =  32   - complexified S  with a0 =  b;
     dimension 2^6 =  64   - M(8,R) 
     dimension 2^7 = 128   - M(8,R)+M(8,R)   with a^2 =  0; 
     dimension 2^8 = 256   - M(16,R)         with a^4 =  0 
                             and  a^2 =/= 0 and  a^3 =/= 0.   
 
 
For S, normalized zero divisors are homeomorphic to G2 = Aut(O);  
M(8,R)+M(8,R) has spinors that are not pure;  
M(16,R) has half-spinors that are not pure, and 
    is the basis for all higher algebras, 
    because M(16,R) is based on Cl(8) and, by periodicity,
    Cl(8N) = Cl(8) x...(N times)...x Cl(8)
    and Cl(8N) is N tensor products of Cl(8)
 
Here is a chart of relationships between these algebras 
and Clifford Algebras: 
 
 
Cl(0)                  1                    1 R          a^2 =  1
Cl(1)                1   1                  2 C          a^2 = -1
Cl(2)              1   2   1                4 Q
Cl(3)            1   3   3   1              8 O
Cl(4)          1   4   6   4   1           16 S              ab=0
Cl(5)        1   5  10  10   5   1         32 SC             a0=b
Cl(6)      1   6  15  20  15   6   1       64 M(8,R)
Cl(7)    1   7  21  35  35  21   7   1    128 M(8,R)+M(8,R) a^2=0
Cl(8)  1   8  28  56  70  56  28   8   1  256 M(16,R)       a^4=0
 
 
By Periodicity, dimension 7 corresponds to dimension -1.   
 
 
Pure spinors in Cl(N) are those spinors that can be 
represented by simple exterior wedge products of vectors. 
 
For odd N, any pure spinor can be represented 
by a (1/2)(N-1)-dimensional hyperplane 
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in the N-dimensional vector space of Cl(N) 
and its (1/2)(N+1)-dimensional orthogonal complement hyperplane. 
By representing the pure spinors in terms of 
the (N-1)-dimensional complex projective space associated 
with the vector space of Cl(N), the pure spinors can be seen to be 
of dimensionality (1/8)(N^2 - 1) + 1   (see Penrose and Rindler). 
Since the dimensionality of spinors is 2^(1/2)(N-1) 
and (1/8)(49-1)+1 = 7 and 2^(1/2)(7-1) = 8, 
non-pure spinors exist if N = 7 or greater.   
Such non-pure spinors seem to me to 
be like nonzero a such that a^2 = 0 for Cl(7).  
 
For even N, any pure spinor can be represented 
by a (1/2)N-dimensional hyperplane in the N-dimensional 
vector space of Cl(N) and its self-dual or anti-self-dual 
(1/2)N-dimensional orthogonal complement hyperplane. 
By representing the pure spinors in terms of 
the (N-1)-dimensional complex projective space associated 
with the vector space of Cl(N), the pure spinors can be seen to be 
of dimensionality (1/8)(N(N-2)) + 1  (see Penrose and Rindler). 
Since the dimensionality of half-spinors is 2^((1/2)N-1) 
and (1/8)(8x6)+1 = 7 and 2^((1/2)8-1) = 8, 
non-pure half-spinors exist if N = 8 or greater.   
Such non-pure half-spinors seem to me to 
be like nonzero a such that a^2 = 0 for Cl(8).  
Perhaps non-pure full spinors are like nonzero a such that a^4 = 0 
but a^3 and a^2 nonzero.    
 
 
Carlos Castro mentioned pure spinors as described in 
a paper by Nathan Berkovits and Sergey A. Cherkis at
http://xxx.lanl.gov/abs/hep-th/0409243

Similar material is discussed by Penrose and Rindler 
in vol. 2 of Spinors and spacetime (Cambridge 1986), 
the Appendix, particularly pp. 451-454
where they say (I quote mostly about even n because
in my model the even dimensions are more physically relevant):

"... pure spinors ... We use the term 'pure spinor' to
imply reduced [what I call half-spinor], when n is even ...
the spinor ... is necessarily pure if n < 7 ...
any pure spinor can be represented, up to proportionality,
by a (1/2) n plane through the origin in the vector
space Vn (n even) ...
... Geometry of pure spinors ...
... in terms of the (n-1)-dimensional (complex) projective
space PV associated with Va (i.e. the space of one-dimensional
linear subspaces of Va) ... the (non-zero) null vectors
va of Va ... defining the null cone in Va ... provide the
points of a non-singular quadric (n-2) surface Q in PV.
... any pure spinor determines .. a projective (1/2)(n-2)-plane
in Q if n is even. ... Acccording to the theory of
(complex projective) quadric surfaces ... the maximum dimension
of a linear projective space lying on a non-singular (n-1)-quadric
... when n is even ...is ... (1/2)(n-2),
these (1/2)(n-2) planes forming two disjoint (1/8)n(n-2)-dimensional
families. ... These two families, in the even case, correspond
to the unprimed and primed pure spinors, respectively, and
a (1/2)(n-2)-plane of the first family is frequently called
an alpha-pane and one of the second family a beta-plane. ...
... the dimension ... of the space of pure spinors
is (1/8)n(n-2) + 1 in the even case ...

... n ...     pure spinors ....      ... reduced [or half] spinors
                                   not necesssarily... [pure]...

   2              1                          1

   4              2                          2

   6              4                          4

   8              7                          8

  10             11                         16

  12             16                         32

  14             22                         64

http://xxx.lanl.gov/abs/hep-th/0409243
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  16             29                        128

... whereas purity represents just a single condition
where this first appears at n = 7, 8, the number of
conditions increases rapidly with n thereafter.
... It is clear from all this that for large n,
the structure of the various spin-spaces can get
very complicated. ...".

The paper of Berkovits and Cherkis, where they say
"... ... In any even (Euclidean) dimension d = 2n,
projective pure spinors parameterize the coset space SO(2n)/U(n) ...",
seems to be looking at the total dimension of the spaces of
the two families of planes (alpha and beta), which
total dimension according to Penrose and Rindler is
2(1/8)(2n)(2n-2) =(1/4)(2n)(2n-2) = n(n-2) = n^2 - n.

Consider that the dimension of SO(2n) is n(2n-1) = 2n^2 - n
and the dimension of U(n) is n^2,
so that the dimension of SO(2n)/U(n) = 2n^2 - n - n^2 = n^2 - n
(as is consistent with the Penrose-Rindler formula)
and construct a table similar to the above Penrose-Rindler table,
but with full spinors instead of half-spinors:

... 2n ...   dim SO(2n)/U(n) ....      ... [full spinors]...

   2        2-1-1 = 0                         2

   4        8-2-4 = 2                         4

   6       18-3-9 = 6                         8

   8     32-4-16 = 12                        16

  10     50-5-25 = 20                        32

  12     72-6-36 = 30                        64

  14     98-7-49 = 42                       128

  16    128-8-64 = 56                       256

It seems to me that Berkovits and Cherkis are emphasizing the
study of what I might call full pure spinors (both alpha and
beta planes) instead of what I might call pure half-spinors,
or pure reduced spinors, on which Penrose and Rindler are concentrating.

I guess that Berkovits and Cherkis are doing that in order
to focus on the coset space structure SO(2n)/U(n),
which they see as being
"... the ... space of ... all complex structures on R(2n) ...".

According to the book Einstein Manifolds (Besse, Springer 1987),
SO(2n)/U(n) can be characterized as the
"... Set of complex structures of R(2n) compatible with its
Euclidean structures or the set of the metric-compatible
fibrations   S1 --> RP(2n-1) --> CP(n-1) ..."
[where I presume S1 is shorthand for RP1 = S1/S0].

It seems to me that Penrose and Rindler are looking more
closely at what I might call pure half-spinors,
which they say are half of the dimension of SO(2n)/U(n), plus 1.

From the Penrose and Rindler point of view,
you can see that it is at dim = 8 that the dimensionality
of all half-spinors begins to exceed that of pure half-spinors,
and
that if you use Clifford 8-periodicity to factor high-dim
Clifford algebras into tensor products of 8-dim Clifford algebras,
you might be able to break down the "very complicated" spin
structure of high-dim Clifford algebras into something
that may be manageable (tensor product of Cl(8) spinor
structure, where "purity represents just a single condition").
That is something that I think is important with respect
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to my physics model based on 8-periodicity of real Clifford algebras.

From the Berkovits and Cherkis point of view,
the dimensionality of SO(2n)/U(n) is always less than
the dimensionality of the full spinors = 2 x dim of half-spinors,
so the relation to 8-periodicity is not as clear to me,
but
it is interesting to me that at dimension 8 you have
... 2n ...   dim SO(2n)/U(n) ....      ... [full spinors]...
    8          28-16 = 12                        16
and
16 is the dimension of both U(4) and the full spinors of Cl(8)
where in my model U(4) describes conformal gravity etc
and
12 is the dimension of SO(8)/U(4) and also
of the Standard Model SU(3)xXU(2)xU(1).
In other words,
the Berkovits and Cherkis point of view seems to be related
to the dimensional reduction of my SO(8) 8-dim bivector gauge
boson Lie algebra,
which dimensional reduction is related to selecting a quaternionic
substructure of the octonionic 8-dim vector spacetime.

The quaternionic connection is made clearer when you consider
the book Einstein Manifolds (Besse, Springer 1987),
which describes a hyperbolic symmetric space related to the
Euclidean symmetric space used by  Berkovits and Cherkis as
SO*(2n)/U(n) = SO(n,H)/U(n) being
the set of quaternionic quadratic forms on R(2n),
or set of the CP(n-1)hyp's in RP(2n-1)hyp
(where H denotes quaternions).

In my opinion,
the complex projective space construction of twistors
is not as physically important as is the
(mathematically equivalent in 4-dim spacetime)
quaternionic construction based on conformal quadric structures,
which to me is more clearly connected with the Klein correspondence
and with Lie sphere geometry of conformal structures,
so
I prefer to see the material in the Berkovits and Cherkis paper
more from a quaternionic point of view,
which I think would indicate that,
instead of just going up to more and more complicated stuff
in higher dimensions,
you would break the higher dimension structures down
into Cl(8) factor using real 8-periodicity,
and
then use quaternionic structure to understand dimensional reduction
to 4-dim physical spacetime plus 4-dim internal symmetry space.

 

Zero Divisors:
Robert de Marrais has constructed detailed models 
for Zero Divisors of algebras of dimension 2^N, 
with explicit results through N = 8. 

Guillermo Moreno has shown that 
the zero divisors of the sedenions S whose basis entries are norm one 
are homeomorphic to the 14-dimensional Lie group G2 = Aut(O). 

Charles Muses pictures the nonzero elements a,b 
such that ab = 0 as mutually annihilating, 
or as creating zero, 
or as interference of two waves.  
Perhaps another viewpoint 
might be to see them as soliton breathers.  

Guillermo Moreno, in later papers, 
shows for Cayley-Dickson algebra A(n) that:

1 - the automorphism group is G2 x (n-3)S3,
    where S3 is the symmetric group on 3 elements, of order 3x2x1 = 6

http://xxx.lanl.gov/abs/q-alg/9710013
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2 - the zero divisors in A(n + 1) are related to
    the real Stiefel manifold V(2^n - 1, 2)

3 - 2x2 matrices of O(2) are related to the Cayley-Dickson construction
    of A(n+1) from An, and to 0An x oAn (where oAn is pure imaginary)

4 - all the elements of An are on the same footing,
    with no obvious graded structure (although you can introduce
    a grading by looking at which elements come from which
    level of the Cayley-Dickson process)

Corresponding things for Clifford Algebras Cl(n) might be:

1 - the automorphism group is related to O(n), which
    is related to the Clifford Group CG(n)

2 - the spinors of Cl(n), of dimension 2^(n/2)

3 - 2x2 matrices of SL(2,R) generalized to 
    have Clifford group CG(n) entries
    are SL(2,CG(n-2)) = Spino(n,1)
    and Spino(n,1) is a 2-fold covering of
    the Conformal Group of R(n-1) plus the point at infinity

4 - the elements of Cl(n) have an obvious graded structure

Here are some comments:

1 - G2 x (n-3)S3 just basically stays as lots of copies of G2

    while

    O(n) gets bigger and bigger as n increases, BUT there is
    a sense in which O(n) does sort of stay the same
    and that is due to Clifford periodicity,
    by which Cl(8N) = Cl(8) x ...(tensor product N times) ... x Cl(8),
    so that

    In some sense G2 is a fundamental group of the An
    and Spin(8) is a fundamental group of Cl(n),

    which makes some sense because G2 is part of Spin(8) by
    the fibrations S7 = Spin(7) / G2 and S7 = Spin(8) / Spin(7).

2 - The zero divisors grow very fast as n gets large,
    beginning after A3 = octonions.

    and

    spinors grow very fast as n gets large,
    becomeing much bigger than the the vector space after Cl(8),
    which is an algebra with octonionic vector space

Split and Complexified Algebras:
 
Split Clifford Algebras, Cl(p,p), 
are Clifford algebras whose vector space is of signature (p,p) 
so that there are an equal number p 
of dimensions of signature -1 and of +1.  
 
Algebras of signature (p,1) can be said to be of Lorentz type, 
with p dimensions of signature -1 
and one real axis of signature +1.  
Conventional number-algebras such as complex numbers, 
quaternions, octonions, and sedenions 
are of Lorentz type.  
 
Split number-algebras, such as split complex numbers, 
split quaternions, Split Octonions, and split sedenions, 
are number-algebras of signature (p-1, p+1) 
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with p dimensions of signature -1 plus a real 1 
and p dimensions, other than the real axis, of signature +1.  
 
Charles Muses and Kevin Carmody use the terminologies 
counterimaginary and countercomplex to describe 
the dimensions of signature +1, other than the real 1, 
of a basis of a Complexified Algebra, 
which is a tensor product CxALG 
of the complex numbers C and the algebra ALG.  
 
If ALG is N-dimensional, the Complexified Algebra CxALG 
is the 2N-real-dimensional algebra formed by 
REAL linear combinations of 
the original N-dimensional ALG with signature (N-1,1) 
and 
an imaginary N-dimensional algebra with signature (1,N-1). 
As these REAL linear combinations are equivalent 
to COMPLEX linear combinations of the original ALG basis, 
the signature of the Complexified Algebra CxALG 
is indeterminate, and not well defined.  
 
For example, note that both a conventional algebra and 
the corresponding split algebra are 
subalgebras of the Complexified Algebra.  
 
 

Matrices and Bimatrices:
 
Charles Muses represents algebras in terms of matrices and bimatrices.  
They represent the multiplication rules of the unit basis elements 
of the algebra. 
 
To take the simplest example, consider the 1x1 matrix  1. 
The algebra R of the real numbers consists of REAL linear 
combinations of that 1 basis element.  
The 2 elements  +/-1  
form a discrete subalgebra of the real numbers R. 
 
 
 
TO EXTEND BEYOND the real numbers R, 
consider real 2x2 matrices, a basis for which is:   
 
 
       1  0      0  1      1  0       0  1                  
       0  1      1  0      0 -1      -1  0     
 
                  1  0           0  1                  
The 2 matrices    0  1 = 1       1  0 = e     
are 
a basis for the split complex numbers, 
where 1^2 = + 1 and e^2 = +1.  
 
 
                  1  0            0  1                  
The 2 matrices    0  1 = 1       -1  0  = i   
are 
a basis for the complex numbers C, 
where 1^2 = +1  and  i^2 = -1.    
 
(The algebra C of complex numbers consists of REAL liner 
combinations of those 2 basis elements, 
and are the Complexified Real numbers, the tensor product CxR.  
The 4 elements +/-i, +/-i 
form a discrete subalgebra of the complex numbers C. 
Also, the 3 elements +/-1, (1/2)(-1 +/- sqrt(3)i) 
form another discrete subalgebra of the complex numbers C.) 
 
 
                1  0       0  1       1  0        0  1                  
All 4 matrices  0  1 = 1   1  0 = e   0 -1 = f   -1  0  = i   
are 
a basis for the split quaternions, 
where 1^2 =+1  and  i^2 = -1 and  e^2 = f^2 = +1.     
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TO EXTEND BEYOND the split quaternions use 2x2 matrices, 
ALL of whose nonzero entries are EITHER
 
 1  0           0  1           1  0           0  1                    
 0  1 = 1  OR   1  0 = e  OR   0 -1 = f  OR  -1  0  = i   
 
At first, use as nonzero entries only either all 1 or all i, 
called pure 1 matrices or pure i matrices, 
so that you have a basis of 2x4 = 8 matrices.   
 
Notice that any matrix with mixed 1 and i entries
can be formed as linear combinations of these 8 matrices, 
so that the 8 pure 1 and pure i matrices 
effectively span all 2^4 = 16 types 
of 2x2 matrices with entries either 1 or i.  
 
 
Using pure 1 and pure i matrices gives you 
Complexified Algebras.
 
 
Such a Complexified Algebra is represented by Charles Muses 
as REAL linear combinations of 
a pure 1 real subspace and a pure i imaginary subspace. 
 
Such a Complexified Algebra contains as subalgebras 
both the underlying real algebra 
and its corresponding split algebra. 
 
 
The 8 pure 1 and pure i matrices are enough 
for Charles Muses to construct: 
 
 
Quaternions from
 
1  0                                  
0  1  = e0                             
 
            0 -1
     i1  =  1  0
 
            i  0
     i2  =  0 -i
 
            0  i
     i3  =  i  0
 
(Here, the matrices   e0, i1, i2, i3 
represent the unit quaternion basis elements. 
The entire quaternion algebra consists of REAL linear 
combinations of those 4 basis elements.  
The 8 elements  +/-i0, +/-i1, +/-i2, +/-i3  
form a discrete subalgebra of the quaternions. 
The 24 elements +/-i0, +/-i1, +/-i2, +/-i3, 
          (1/2)(+/-i0 +/- i1 +/- i2 +/- i3) 
also form a discrete subalgebra of the quaternions, 
and represent the vertices of a 24-cell in quaternion 4-space, 
which are the 24 nearest neighbors of the origin in a D4 lattice.)  
 
and 
 
Complexified Quaternions, the tensor product CxQ, from   
 
1  0                                                  i  0
0  1  = e0                                      i0 =  0  i
                                                 
            0 -1                   0  i
     i1  =  1  0                  -i  0           = e1
 
            i  0                   1  0
     i2  =  0 -i                   0 -1           = e2
 
            0  i                   0  1
     i3  =  i  0                   1  0           = e3
 
Note that the Complexified Quaternions are 8-real-dimensional. 
 
 
Note that e0 = 1, i1 = i, e2 = f, and e3 = e 
form the Split Quaternions of signature (1,3).  
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The 2x4 = 2^3 = 8-dimensional Complexified Quaternions CxQ 
are as far as we can get with 
2x2 matrices with 2 types of entries (1 and i).  
 
 
 
TO EXTEND BEYOND complexified quaternions CxQ, use 2x2 matrices, 
ALL of whose nonzero entries are EITHER
 
 1  0             0  1             1  0             0  1                    
 0  1 =1=e0  OR   1  0 =e=e3  OR   0 -1 =f=e2  OR  -1  0  =i=i1   
 
using as entries not only pure 1=e0 or pure i=i1, 
but also pure e=e3 or pure f=e2.  
 
While it was OK to use only 1 and i as entries, 
because 1 and i close algebraically to form the complex numbers C, 
it is NOT OK to use only e or f in addition to 1 and i, 
because   ie = f   and   fi = e, 
so algebraically you must extend from  1 and i  
to   1,i,e,f  (thus forming the split quaternions).  
 
That gives you a basis of 4x4 = 16 matrices.  
 
Notice that any matrix with mixed 1, i, e, and f entries
can be formed as linear combinations of these 16 matrices, 
so that the 16 pure 1, pure i, pure e, and pure f matrices 
effectively span all 4^4 = 256 types of 
2x2 matrices with entries either 1, i, e, or f.  
 
To maintain algebraic consistency 
with the split-quaternionic structure of 1, i, e, and f, 
pure 1 and pure i matrices should be in the same subspace 
and 
pure e and pure f matrices should be in the same subspace. 
 
 
The bimatrices of Charles Muses, as pairs A|B of 2x2 matrices, 
maintain that algebraic consistency 
by having the left-hand matrix A of each bimatrix made up of 
the 8 matrices of the subspace spanned by 1 and i 
and 
the right-hand matrix B of each bimatrix made up of 
the 8 matrices of the subspace spanned by e and f, 
and 
also 
by requiring that the left-hand matrix of a bimatrix 
be of quaternionic form, either 1=e0, i1, i2, or i3.  
 
 
If the distinction between left-hand and right-hand matrices 
of a bimatrix is consistently maintained, 
then it is OK to denote the subspace spanned by e and f 
as 
the right-hand matrix, with entries either pure 1 or pure i, 
where right-hand 1 corresponds to e 
and right-hand i corresponds to f. 
 
With the left-hand matrices of a bimatrix restricted to 
the 4 matrices of quaternionic form, 
and with the right-handed matrices of a bimatrix  
being regarded as an independent subspace with 8 basis elements, 
there are 4x8 = 32 distinct bimatrix elements, 
so that Charles Muses can use his bimatrices 
to construct algebras up to and including 
the 32-dimensional Complexified Sedenion Algebra.  
 
 
Rules for bimatrix calculations are given by Charles Muses 
in his 1960 paper Hypernumbers and Quantum Field Theory.  
 
Some of the rules are, for any X, for N = +/- 1 or +/- i0, 
and for A, B, C, D  =/=  +/- 1 or +/- i0 such 
that N commutes with everything 
and A,B,C,D anticommute with themselves except 
that B and D commute:  
N(A|B) = NA|B = AN|B = A|NB = A|BN
|(+/-N) = +/-N 
(|X)^2 = |X^2
X = X|1 = 1|X
X(|B} = X|B
(A|B)^2 = -A^2|B^2
(A|A}^2 = -A^2|A^2
(N|B)^2 = N^2|B^2
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A(|B) = -(|B)A = A|B
A(C|D) = -AC|D = -(C|D)A = CA|D
(C|D)A = -A(C|D) = +AC|D
A(A|B) = -(A|B)A = -A^2|B
(A|B)(A|D) = -A^2|BD
(A|B)(C|D) = AC|BD
(C|D)(A|B) = CA|DB
(N|B)C = -NC|B = - CN|B
(|B)(|D) = |(BD) = |BD
(A|B)(N|D) = AN|BD
(N|D)(A|B) = -AN|BD
 
 
Using bimatrices, Charles Muses constructed: 
 
Octonions from 
 
1  0                                    
0  1  = e0                                
 
            0 -1
     i1  =  1  0
 
            i  0
     i2  =  0 -i
 
            0  i
     i3  =  i  0
 
            1  0  |  0 -1                
     i4  =  0  1  |  1  0         
 
            0 -1  |  0 -1                   
     i5  =  1  0  |  1  0         
 
           -i  0  |  0 -1                 
     i6  =  0  i  |  1  0         
 
            0  i  |  0 -1             
     i7  =  i  0  |  1  0       
 
(Here, the matrices   e0, i1, i2, i3, i4, i5, i6, i7 
represent the unit octonion basis elements. 
The entire octonion algebra consists of REAL linear 
combinations of those 8 basis elements.  
The 240 vertices of a Witting polytope in octonion 8-space, 
are the 240 nearest neighbors of the origin in an E8 lattice.)  
 
as well as 
Complexified Octonions, Sedenions, the 24-dimensional Algebra,
and the 32-dimensional Complexified Sedenion Algebra. 
 
 
 
To go beyond the 32-dimensional Complexified Sedenion Algebra, 
you have to give up the quaternionic and complex algebraic rules  
used to get 4x8 = 32 distinct bimatrix elements, 
and 
look at pairs of 2x2 matrices each entry of which 
is itself a real 2x2 matrix, 
giving a 4x4 x 4x4 = 16x16 = 256-dimensional algebra.
 
 
 
As Charles Muses indicates, his matrices and bimatrices 
cannot all be amalgamatively added, so it is important to 
consider them as representing ONLY the multiplication rules 
of the unit basis elements of the algebra.  
 
Also, it is important to realize that, even though the 
imaginary i is used in the matrices and bimatrices, 
the algebra is made up of REAL (not complex) linear combinations 
of the basis elements.  
 
 
 

Complexified Octonions:
 
Charles Muses constructs two distinct 16-real-dimensional Algebras, 
so it is important to realize that one of them 
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(containing a real 1, 7 complex numbers, 
an imaginary i, and 7 countercomplex numbers) 
is a Complexified Octonion algebra, 
while 
the other (containing a real axis and 15 complex numbers) 
is the conventional Sedenion algebra.  
 
Charles Muses represents his Complexified Octonion Algebra 
in terms of matrices and bimatrices.  They represent the 
multiplication rules of the unit basis elements of the algebra. 
 
 
1  0                                                  i  0
0  1  = e0                                      i0 =  0  i
 
            0 -1                   0  i
     i1  =  1  0                  -i  0           = e1
 
            i  0                   1  0
     i2  =  0 -i                   0 -1           = e2
 
            0  i                   0  1
     i3  =  i  0                   1  0           = e3
 
            1  0  |  0 -1          1  0  |  0  i                  
     i4  =  0  1  |  1  0          0  1  | -i  0  = e4     
 
            0 -1  |  0 -1          0  1  |  0  i                   
     i5  =  1  0  |  1  0         -1  0  | -i  0  = e5       
 
           -i  0  |  0 -1         -i  0  |  0  i                  
     i6  =  0  i  |  1  0          0  i  | -i  0  = e6     
 
            0  i  |  0 -1          0  i  |  0  i                  
     i7  =  i  0  |  1  0          i  0  | -i  0  = e7     
 
   
The red numbers e0 and i1 through i7 are the octonion subalgebra, 
to which the green numbers i0 and e1 through e7 are adjoined 
to form the Complexified Octonions.  
 
The 8 numbers i0, i1, i2, i3, e0, e1, e2, e3 
are the imaginary part of the Complexified Octonions.  
 
The 7 numbers i1 though i7 are all square roots of -1, 
and are called i-numbers by Charles Muses. 
 
The 7 numbers e1 through e7 are all square roots of +1, 
and are called epsilon-numbers by Charles Muses. 
For typographical reasons, I call them e-numbers. 
 
 
Note that e0, i1, i4, i5, e2, e3, e4, and e5 
form the Split Octonions of signature (3,5).  
 
 
                 1  0  |  0 -1                          
Numbers such as  0  1  |  1  0  are represented by bimatrices 
rather than matrices because they are nonassociative. 
 
 
Rules for bimatrix calculations are given by Charles Muses 
in his 1960 paper Hypernumbers and Quantum Field Theory.  
 
 
 
The 16-dimensional Complexified Octonion algebra 
not only represents 
a modification of the the Clifford algebra Cl(4), 
at which the phenomenon  ab = 0 appears, 
 
but also represents 
 
the 8-complex-dimensional Hermitian Symmetric Space 
 
            Spin(10) / Spin(8) x U(1) 
 
with 45 - 28 - 1 = 16 real dimensions 
whose corresponding bounded complex domain 
has an 8-real dimensional Shilov boundary 
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that represents the vector space of Cl(8) and Spin(8) 
and 
represents octonion 8-dimensional vector spacetime 
in the D4-D5-E6-E7 physics model.  
 
 
 

16-dimensional Algebras:
 
Charles Muses constructs various 16-dimensional Algebras, 
so it is important to realize that one of them 
(containing a real 1, 7 complex numbers, 
an imaginary i, and 8 countercomplex numbers), 
is a Complexified Octonion algebra, 
while 
another (containing a real axis and 15 complex numbers) 
is similar to the conventional Sedenion algebra
and 
yet another has non-distributivity.   
 
Charles Muses represents his conventional Sedenion Algebra 
in terms of matrices and bimatrices.  They represent the 
multiplication rules of the unit basis elements of the algebra. 
 
 
 
1  0                                  
0  1  = e0                                 
 
            0 -1
     i1  =  1  0
 
            i  0
     i2  =  0 -i
 
            0  i
     i3  =  i  0
 
            1  0  |  0 -1                  
     i4  =  0  1  |  1  0          
 
            0 -1  |  0 -1                   
     i5  =  1  0  |  1  0         
 
           -i  0  |  0 -1                  
     i6  =  0  i  |  1  0          
 
            0  i  |  0 -1                  
     i7  =  i  0  |  1  0          
 
            1  0  |  i  0                          
     i8  =  0  1  |  0 -i           
 
            0 -1  |  i  0                    
     i9  =  1  0  |  0 -i               
 
           -i  0  |  i  0                         
     i10 =  0  i  |  0 -i               
 
            0  i  |  i  0                           
     i11 =  i  0  |  0 -i                 
 
            1  0  |  0  i                          
     i12 =  0  1  |  i  0            
 
            0 -1  |  0  i                    
     i13 =  1  0  |  i  0               
 
           -i  0  |  0  i                                   
     i14 =  0  i  |  i  0               
 
            0  i  |  0  i                           
     i15 =  i  0  |  i  0                
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The red numbers e0 and i1 through i7 are the octonion subalgebra, 
to which the blue numbers i8 through i15 are adjoined 
to form the sedenions.  
   
The 15 numbers i1 through i15 are all square roots of -1, 
and are called i-numbers by Charles Muses. 
 
The number on the right-hand side is the real square root of +1, 
and is called an epsilon-number by Charles Muses. 
For typographical reasons, I call such numbers e-numbers. 
 
 
                 1  0  |  0 -1                          
Numbers such as  0  1  |  1  0  are represented by bimatrices 
rather than matrices because they are nonassociative. 
 
 
 
Rules for bimatrix calculations are given by Charles Muses 
in his 1960 paper Hypernumbers and Quantum Field Theory.  
 
 
 
Here is a sedenion multiplication table:  
 
 
     1  i  j  k   E  I  J  K    S  T  U  V   W  X  Y  Z
 
1    1  i  j  k   E  I  J  K    S  T  U  V   W  X  Y  Z
i    i -1  k -j   I -E -K  J    T -S -V  U  -X  W  Z -Y
j    j -k -1  i   J  K -E -I    U  V -S -T  -Y -Z  W  X
k    k  j -i -1   K -J  I -E    V -U  T -S  -Z  Y -X  W
 
E    E -I -J -K  -1  i  j  k    W  X  Y  Z  -S -T -U -V
I    I  E -K  J  -i -1 -k  j    X -W  Z -Y   T -S  V -U
J    J  K  E -I  -j  k -1 -i    Y -Z -W  X   U -V -S  T
K    K -J  I  E  -k -j  i -1    Z  Y -X -W   V  U -T -S 
 
S    S -T -U -V  -W -X -Y -Z   -1  i  j  k   E  I  J  K
T    T  S -V  U  -X  W  Z -Y   -i -1 -k  j  -I  E  K -J
U    U  V  S -T  -Y -Z  W  X   -j  k -1 -i  -J -K  E  I
V    V -U  T  S  -Z  Y -X  W   -k -j  i -1  -K  J -I  E
 
W    W  X  Y  Z   S -T -U -V   -E  I  J  K  -1 -i -j -k
X    X -W  Z -Y   T  S  V -U   -I -E  K -J   i -1  k -j
Y    Y -Z -W  X   U -V  S  T   -J -K -E  I   j -k -1  i
Z    Z  Y -X -W   V  U -T  S   -K  J -I -E   k  j -i -1
 
 
 
 
The 16-dimensional Sedenion algebra 
not only represents 
 
a modification of the Clifford algebra Cl(4), 
at which the phenomenon  ab = 0 appears, 
 
but also represents 
 
the full spinor space of the Clifford algebra Cl(8), 
whose Lie algebra is the D4 Lie algebra Spin(8) 
 
and also represents 
 
the 16-real-dimensional Shilov boundary of 
the bounded complex domain corresponding to 
the 16-complex-dimensional Hermitian Symmetric Space 
 
            E6 / Spin(10) x U(1) 
 
with 78 - 45 - 1 = 32 real dimensions 
all of which 
represents spinor fermions in the D4-D5-E6-E7 physics model.  
 
 
Sedenions may also be a good way to express 
the structure of the last Hopf fibration    
S7  -->  S15 -->  S8. 
Since there are no Hopf fibrations other than 
 S0  -->  S1  -->  RP1 = Spin(2)/Spin(1) 
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 S1  -->  S3  -->  S2 = CP1 = SU(2)/U(1) = Sp(1)/U(1) = Spin(3)/Spin(2)
 S3  -->  S7  -->  S4 = HP1 = Sp(2)/(Sp(1)xSp(1)) = Spin(5)/Spin(4) 
 S7  -->  S15 -->  S8 = OP1 = Spin(9)/Spin(8) 
sedenion structure may show why the sequence terminates.  
 
Also, 
it is possible that the sedenions may show the structure 
of the 16-dimensional octonionic projective plane OP2 = F4/Spin(9)
and may also show 
why there is no higher-dimensional octonionic projective space. 

Yet another 16-dimensional algebra constructed by Charles Muses is based on what he calls w-hypernumbers.

The w hypernumbers of Charles Muses are described in his paper
Hypernumbers II, Appl. Math. and Comput. 4:45-66 (1978). 
In that paper (at pages 61-62), Charles Muses says:
"... When we come to w defined by
w^2 = - 1 + w
and
(-w)^2 = - 1 - w,
... we are ... able to distinguish arithmetically
between (+x)^2 and (-x)^2.
The power orbits of +/- w are ellipses ...
... note that i^(2/3) must not be confused with w,
for the power orbit of boht +/- i^(2/3) is the same unit circle
that we saw was the power orbit of i.
But the power orbit of w and -w is elliptical and
moreover a different ellipse for each.
...
we further define -w ... to mean (+1)[(-1)w] and not (-1)[(+1)w]
...
Hence
w( w - w ) = - 1 + w + 1 + w = 2w
by distribution.
But w - w = 0 and hence, without distribution, w(0) = 0.
Thus w-arithmetic is nondistributive ...
Thus the product (w - w)w is distributive, but w( w - w ) is not.
...
True nondistribution ... did not arise until we found a hypernumber
which had a power orbit distinct from its negative ...".

In Applied Mathematics and Computation 60:25-36 (1994), 
Charles Muses describes the hypernumber w and says (at pages 33-34): 
"... The orbits of +w and -w are two orthogonal, but otherwise, 
identical ellipses, the former traversed counterclockwise and 
the latter clockwise with increasing real powers of +w and -w, 
respectively. 
... the concept of the power orbit of a number, 
as well as the related one of a multiplication trajectory, 
were  introduced by the present author into number theory in 1977 
... This term indicates the locus of u^k where u is an 
elemental number unit and k is real. ...". 

 
 

24-dimensional Algebra:
 
Charles Muses's ZeroDivisor Algebras also include 
a 24-dimensional algebra that is a combination 
of Conventional Sedenions and Complexified Octonions. 
 
 
Charles Muses represents his 24-dimensional Algebra 
in terms of matrices and bimatrices.  They represent the 
multiplication rules of the unit basis elements of the algebra. 
 
 
1  0                                                i  0
0  1  = e0                                    i0 =  0  i
 
            0 -1                   0  i
     i1  =  1  0                  -i  0           = e1
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            i  0                   1  0
     i2  =  0 -i                   0 -1           = e2
 
            0  i                   0  1
     i3  =  i  0                   1  0           = e3
 
            1  0  |  0 -1          1  0  |  0  i                  
     i4  =  0  1  |  1  0          0  1  | -i  0  = e4     
 
            0 -1  |  0 -1          0  1  |  0  i                   
     i5  =  1  0  |  1  0         -1  0  | -i  0  = e5       
 
           -i  0  |  0 -1         -i  0  |  0  i                  
     i6  =  0  i  |  1  0          0  i  | -i  0  = e6     
 
            0  i  |  0 -1          0  i  |  0  i                  
     i7  =  i  0  |  1  0          i  0  | -i  0  = e7     
 
            1  0  |  i  0                          
     i8  =  0  1  |  0 -i           
 
            0 -1  |  i  0                   
     i9  =  1  0  |  0 -i               
 
           -i  0  |  i  0                         
     i10 =  0  i  |  0 -i                
 
            0  i  |  i  0                          
     i11 =  i  0  |  0 -i                 
 
            1  0  |  0  i                           
     i12 =  0  1  |  i  0            
 
            0 -1  |  0  i                              
     i13 =  1  0  |  i  0                
 
           -i  0  |  0  i                          
     i14 =  0  i  |  i  0                         
 
            0  i  |  0  i                           
     i15 =  i  0  |  i  0                
   
 
The red numbers e0 and i1 through i7 are the octonion subalgebra, 
to which the green numbers i0 and e1 through e7 are adjoined 
to form the Complexified Octonions, 
and to which the blue numbers i8 though i15 are adjoined 
to form the sedenions.   
The split sedenions and sedenions, when combined, 
form the 24-dimensional algebra. 
 
The 15 numbers i1 though i15 are all square roots of -1, 
and are called i-numbers by Charles Muses. 
 
The 7 numbers e1 through e7 are all square roots of +1, 
and are called epsilon-numbers by Charles Muses. 
For typographical reasons, I call them e-numbers. 
 
 
                 1  0  |  0 -1                          
Numbers such as  0  1  |  1  0  are represented by bimatrices 
rather than matrices because they are nonassociative. 
 
 
Rules for bimatrix calculations are given by Charles Muses 
in his 1960 paper Hypernumbers and Quantum Field Theory.  
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Charles Muses corresponded with John Leech 
when Leech was working on the 24-dimensional Leech Lattice. 
 
Charles Muses notes that 
the density of the 24-dimensional Leech Lattice is unity, 
the same as the density of the 0-dimensional point lattice, 
so that Leech Lattice structures, such as elliptic modular functions, 
should be related to point structures, such as number theory. 
 
 
 
 
The 24-dimensional algebra, being a combination of both 
the sedenion algebra and the Complexified Octonion algebra, 
represents 
 
 
the Complexified Octonion 8-complex-dimensional 
Hermitian Symmetric Space 
 
            Spin(10) / Spin(8) x U(1) 
 
with 45 - 28 - 1 = 16 real dimensions 
whose corresponding bounded complex domain 
has an 8-real dimensional Shilov boundary 
that represents the vector space of Cl(8) and Spin(8) 
and 
represents octonion 8-dimensional vector spacetime 
in the D4-D5-E6-E7 physics model.  
 
 
and also represents 
 
 
the sedenion 16-real-dimensional full spinor space 
of the Clifford algebra Cl(8), 
whose Lie algebra is the D4 Lie algebra Spin(8) 
and
the 16-real-dimensional Shilov boundary of 
the bounded complex domain corresponding to 
the 16-complex-dimensional Hermitian Symmetric Space 
 
            E6 / Spin(10) x U(1) 
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with 78 - 45 - 1 = 32 real dimensions 
all of which 
represents spinor fermions in the D4-D5-E6-E7 physics model.  
 
 
 
Therefore, 
 
the 24-dimensional algebra represents 
 
the three 8-dimensional (vector and two half-spinor) 
representations of the Spin(8) Lie algebra, 
and so represents triality 
and
the three 8-dimensional spaces of the 27-dimensional 
exceptional Jordan algebra used 
in the octonionic D4-D5-E6-E7 physics model 
 
and 
 
also represents the 24 root vectors 
of the 28-dimensional Spin(8) Lie algebra 
and 
the the 4-dimensional 24-cell 
and 
the 24+4 = 28-dimensional adjoint representation of Spin(8), 
and 
the 28 bivector gauge bosons of the D4-D5-E6-E7 physics model.  
 
 
 
There is an alternative way to look at 
the 24-dimensional ZeroDivisor Algebra.  

32-dimensional Complexified Sedenion Algebra:
 
Charles Muses's ZeroDivisor Algebras also include 
a 32-dimensional algebra that is a combination 
of Conventional Sedenions, Complexified Octonions, and 
an extension of his 24-dimensional algbra by adding 8 e-numbers. 
As it has 16 square roots of -1 and 16 square roots of +1, 
it is a Complexified Sedenion algebra.  
 
 
Charles Muses represents his 
32-dimensional Complexified Sedenion Algebra 
in terms of matrices and bimatrices.  
They represent the multiplication rules of 
the unit basis elements of the algebra. 
 
 
1  0                                                  i  0
0  1  = e0                                      i0 =  0  i
 
            0 -1                   0  i
     i1  =  1  0                  -i  0           = e1
 
            i  0                   1  0
     i2  =  0 -i                   0 -1           = e2
 
            0  i                   0  1
     i3  =  i  0                   1  0           = e3
 
            1  0  |  0 -1          1  0  |  0  i                  
     i4  =  0  1  |  1  0          0  1  | -i  0  = e4     
 
            0 -1  |  0 -1          0  1  |  0  i                   
     i5  =  1  0  |  1  0         -1  0  | -i  0  = e5       
 
           -i  0  |  0 -1         -i  0  |  0  i                  
     i6  =  0  i  |  1  0          0  i  | -i  0  = e6     
 
            0  i  |  0 -1          0  i  |  0  i                  
     i7  =  i  0  |  1  0          i  0  | -i  0  = e7     
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            1  0  |  i  0          1  0  |  1  0                          
     i8  =  0  1  |  0 -i          0  1  |  0 -1  = e8           
 
            0 -1  |  i  0          0  1  |  1  0                    
     i9  =  1  0  |  0 -i         -1  0  |  0 -1  = e9               
 
           -i  0  |  i  0         -i  0  |  1  0                          
     i10 =  0  i  |  0 -i          0  i  |  0 -1  = e10                
 
            0  i  |  i  0          0  i  |  1  0                           
     i11 =  i  0  |  0 -i          i  0  |  0 -1  = e11                 
 
            1  0  |  0  i          1  0  |  0  1                           
     i12 =  0  1  |  i  0          0  1  |  1  0  = e12            
 
            0 -1  |  0  i          0  1  |  0  1                    
     i13 =  1  0  |  i  0         -1  0  |  1  0  = e13                
 
           -i  0  |  0  i         -i  0  |  0  1                          
     i14 =  0  i  |  i  0          0  i  |  1  0  = e14               
 
            0  i  |  0  i          0  i  |  0  1                           
     i15 =  i  0  |  i  0          i  0  |  1  0  = e15                
   
 
The red numbers e0 and i1 through i7 are the octonion subalgebra, 
to which the green numbers 10 and e1 through e7 are adjoined 
to form the Complexified Octonions, 
and to which the blue numbers i8 though i15 are adjoined 
to form the sedenions.    
The complexified octonions and sedenions, when combined, 
form the 24-dimensional algebra. 
When the yellow numbers e8 through e15 are adjoined, 
the 32-dimensional Complexified Sedenion algebra is formed.  
 
The 15 numbers i1 though i15 are all square roots of -1, 
and are called i-numbers by Charles Muses. 
 
The 15 numbers e1 through e15 are all square roots of +1, 
and are called epsilon-numbers by Charles Muses. 
For typographical reasons, I call them e-numbers. 
 
 
Note that e0, i1, i4, i5, i8, i9, i12, i13, 
          e2, e3, e4, e5, e8, e9, e12, and e13  
form the Split Sedenions of signature (7,9).  
 
 
                 1  0  |  0 -1                          
Numbers such as  0  1  |  1  0  are represented by bimatrices 
rather than matrices because they are nonassociative. 
 
Rules for bimatrix calculations are given by Charles Muses 
in his 1960 paper Hypernumbers and Quantum Field Theory.  
 
 
 
The 32-dimensional Complexified Sedenion algebra 
not only represents 
 
a modification of the the Clifford algebra Cl(5), 
at which the phenomenon  a0 = b appears, 
 
but also represents 
 
the full spinor space of the Clifford algebra Cl(10), 
whose Lie algebra is the D5 Lie algebra Spin(10) 
 
and also represents 
 
the 16-complex-dimensional Hermitian Symmetric Space 
 
            E6 / Spin(10) x U(1) 
 
with 78 - 45 - 1 = 32 real dimensions 
whose corresponding bounded complex domain 
has a 16-real-dimensional Shilov boundary 
that represents 
the Sedenion full spinor space of Cl(8) and Spin(8) 
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and 
Rosenfeld's elliptic projective plane (CxO)P2
and 
represents spinor fermions in the D4-D5-E6-E7 physics model.  
 
 
 

Dimensions 64, 128, and 256:
 
To go beyond the 32-dimensional Complexified Sedenion Algebra, 
you have to give up the quaternionic and complex algebraic rules  
used to get 4x8 = 32 distinct bimatrix elements, 
and 
look at pairs of 2x2 matrices each entry of which 
is itself a REAL 2x2 matrix, 
giving a 4x4 x 4x4 = 16x16 = 256-dimensional algebra.  
 
The 256-dimensional algebra is the Clifford Algebra M(16,R):
 
 
Cl(0)                  1                    1 R         Real
Cl(1)                1   1                  2 C         Complex
Cl(2)              1   2   1                4 Q         Quaternion
Cl(3)            1   3   3   1              8 O         Q+Q
Cl(4)          1   4   6   4   1           16 S         Quaternion
Cl(5)        1   5  10  10   5   1         32 SC        Complex
Cl(6)      1   6  15  20  15   6   1       64 M(8,R)        Real
Cl(7)    1   7  21  35  35  21   7   1    128 M(8,R)+M(8,R) R+R
Cl(8)  1   8  28  56  70  56  28   8   1  256 M(16,R)       Real 
 
 
The underlying Clifford structure of Octonions is Q+Q, 
or pairs of quaternions, as 2x4 = 8. 
 
The underlying Clifford structure of Sedenions is quaternionic, 
or a quaternionic set of quaternions, as 4x4 = 16. 
 
The underlying Clifford structure 
of Complexified Sedenions is complex.  
 
The Clifford algebras Cl(1), Cl(2), Cl(3), Cl(4), and Cl(5) 
of 2, 4, 8, 16, and 32 dimensions all have complex 
or quaternionic structure, 
so that the quaternionic and complex algebraic rules  
used to get 4x8 = 32 distinct bimatrix elements 
are needed to construct the algebras C, Q, O, S, and SC. 
 
However, when you go beyond 32 dimensions, 
the Clifford algebras Cl(6), Cl(7), and Cl(8) 
of 64, 128, and 256 dimensions all have Real structure, 
so that the quaternionic and complex algebraic rules  
used to get 4x8 = 32 distinct bimatrix elements 
no longer are applicable and 
you have to look at pairs of 2x2 matrices 
each entry of which is itself a REAL 2x2 matrix, 
giving a 4x4 x 4x4 = 16x16 = 256-dimensional algebra.  
 
 
By Periodicity, Cl(8N) = Cl(8) x...(N times)...x Cl(8)
and Cl(8N) is N tensor products of Cl(8) so that 
nothing really new happens above Cl(8), 
and these are all the algebras that are needed 
to construct the D4-D5-E6-E7 physics model.  
 
 
 
Also by Periodicity, dimension 8 corresponds to dimension 0, 
and 
dimension 7 corresponds to dimension -1.   
 
 
 
New algebraic phenomena that appear in dimensions 128 and 256, 
the existence of nonzero a such that a^2 = 0 in 128 dimensions 
and a^4 = 0 for  a^2 =/= 0 and  a^3 =/= 0 in 256 dimensions, 
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are related to the appearance of spinors that are not pure.     
 
 
 
The 15 bivectors of the 64-dimensional Clifford algebra 
form the Lie algebra Spin(6) = SU(4). 
The 64-dimensional algebra is related to 64 of the 72 = 64+8 
(64+8 = dimensionality of Cl(6) and its full spinor space) 
root vectors of the 78-dimensional Lie algebra E6. 
Also, the 64-dimensional algebra is related to the full spinors 
of the Clifford algebra Cl(13), 
whose Lie algebra Spin(13) is 78-dimensional, 
the same dimensionality as E6. 
Also, the 64-dimensional algebra is related to 
E7/(Spin(12)xSpin(3))   which is 
Rosenfeld's elliptic projective plane (QxO)P2.  
 
 
The 21 bivectors of the 128-dimensional Clifford algebra 
form the Lie algebra Spin(7). 
The 128-dimensional algebra is related to the 126 = 28+70+28 
(128-2=7+21+35+35+21+7 = dim of Cl(7) - scalar and pseudoscalar)
root vectors of the 133-dimensional Lie algebra E7. 
Also, the 128-dimensional algebra is related to the half-spinors 
of the Clifford algebra Cl(16), 
whose Lie algebra Spin(16) is 120-dimensional, 
and whose adjoint and half-spinor representations 
make up the 120+128 = 248-dimensional E8. 
Also, the 128-dimensional algebra is related to 
E8/Spin(16)   which is 
Rosenfeld's elliptic projective plane (OxO)P2.  
 
 
The 28 bivectors of the 256-dimensional Clifford algebra 
form the Lie algebra Spin(8). 
The 256-dimensional algebra is related to the 240 = 256-16 
(256-16 = dim of Cl(8) - full spinor space) 
root vectors of the 248-dimensional Lie algebra E8.  
 
 
There is an alternative way to look at ZeroDivisor Algebras 
of dimensions 64, 128, and 256.  
 

Periodicity:
 
John Baez uses homotopy periodicity to notice that 
dimension 7 corresponds to dimension -1: 
 
n     Cl(n)   PI(n)(O)   PI(n)(Sp)     Clc(n)   PI(n)(U)   
 
7=-1   R+R       Z          Z           C+C        Z
 
0=8    R        Z/2         0           C          0
 
1      C        Z/2         0           C+C        Z
 
2      Q         0          0           C          0
 
3      Q+Q       Z          Z           C+C        Z
 
4      Q         0         Z/2          C          0
 
5      C         0         Z/2          C+C        Z
 
6      R         0          0           C          0 
 
 
He also notices that dimension -1 corresponds to 
the concept of dimensionality, in that 
homotopy in dimension -1 counts the difference in dimension 
between the two fibres of a vector bundle over the 0-sphere S0. 
 
 
Charles Muses notes that n-dimensional Dn lattices are 
related to n! (the Dn Weyl group is of order 2^(n-1) n!) 
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and that (by the Riemann Zeta Function) 
(-1)! = 1 + 1/2 + 1/3 + 1/4 + 1/5 + .... (Harmonic Series), 
so that 
dimension -1 should be related to Harmonic structures.  
 
 
 
 

 
Many thanks to Douglas Welty for telling me about 
the works of Charles Muses, and for sending me some 
of them (they are hard to find).  
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4-dim HyperDiamond Lattice
The 4-dimensional HyperDiamond lattice 4HD is made up of one hypercubic checkerboard D4 lattice plus another D4
shifted by a glue vector

(1/2, 1/2, 1/2, 1/2)

in coordinates where the 24 original D4 vertices are (±a ±b) where a and b are distinct elements of {1,i,j,k}.

The result is a tilted hypercubic lattice with 8 links at each vertex: 4 in the future lightcone and 4 in the past lightcone.

The 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure is the D4 lattice nearest neighbor vertex figure,
the 24-cell.

Here is the structure of a D4:

The 4-dimensional D4 lattice has quaternionic structure and nearest neighbor light-cone links.

The 4-dimensional D4 or {3,3,4,3} lattice is the natural lattice for 4-dimensional spacetime. Begin with a quaternionic
4-dimensional spacetime R4 = H, where a basis for H is {1,i,j,k}.

The vertices of the D4 lattice are of the form

a01 + a1i + a2j + a3k,

where the ai may be either all integers or four halves of odd integers

(i.e., all ai in Z or all ai in Z + 1/2).

The first shell of the D4 lattice has 24 vertices, or nearest neighbors of the central vertex.

With central vertex 0, the 24 first shell vertices are:

±1, ±i, ±j, ±k, (±1 ±i ±j ±k)/2.

There are also 24 second shell vertices:

(±a ±b), where a,b in {1,i,j,k} and a=/=b.

The 24 vertices of the first shell are the root vector vertices of the Spin(8) Lie algebra D4.

The 48 vertices of the first and second shells together are the root vector vertices of the exceptional Lie algebra F4.
(Therefore the lattice can also be called the F4 lattice.)

If the D4 lattice is identified as the lattice of integral quaternions, the 24 first shell vertices are the 24 unit quaternions.

The integral quaternion structure of the D4 lattice is the basis for using it as the natural 4-dimensional spacetime lattice
for the theory.

 

The vertices of the D4 lattice (also called the {3,3,4,3} lattice) have a natural light-cone structure. In quaternionic
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notation, a general vertex can be considered to be the center of a hypercube with 16 vertices (±1±i±j±k)/2 and the
centers ±1, ±i, ±j, ±k of the 8 neighboring hypercubes, or, equivalently, to be the center of a 24-cell (24 vertices).

If any of the 24 neighbor vertices is chosen to be the future timelike direction +1, then

the future light-cone is {(+1±i±j±k)/2} (8 directions),

the spacelike directions are ±i, ±j, and ±k (6 directions),

the past light-cone is {(-1±i±j±k)/2} (8 directions), and

the past timelike direction is -1.

The quaternionic D4 lattice is derived from the E8 octonionic lattices 7E8, 1E8, ... , 6E8 by a projection P: O -} H
defined by

P: {1,ie,je,ke ; e,i,j,k}8 -} {1,ie,je,ke ; 1,ie,je,ke}8 -} {1,i,j,k}4 .

P is the identity on {1,ie,je,ke}8 and right-multiplication by -e on {e,i,j,k}8 , followed by a map of the 4-dimensional
subspace {1,ie,je,ke}8 of the 8-dimensional octonionic space E8 onto the 4-dimensional quaternionic D4 space
{1,i,j,k}4 .

P can be thought of as a rotation of {e,i,j,k}8 by 3pi/2, or -pi/2. Every time pi is applied to {e,i,j,k}8, a phase factor of
-e or 3pi/2 is introduced.

Since it not always the case that the image of a vertex in the E8 lattice is always at a vertex in the D4 lattice, it is
necessary in such cases to add another step to the projection P that extends the image point (in the same direction) until
it hits a vertex that is in the D4 lattice.

P is defined for convenience with respect to the 6E8 lattice, but is effective for the other six as well. The projections
under P of all seven of the E8 lattices is the same D4 lattice.

Before dimensional reduction, the 6E8 vertices are, in octonionic notation with a basis for O of {1,i,j,k,e,ie,je,ke}:

6E8:     ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1  ±e  ±ie ±k)/2                      (±i±j±je±ke)/2
 
        (±1  ±k  ±j  ±i)/2     3E8, 4E8    (±e±ie±je±ke)/2
 
        (±1  ±i ±je ±ie)/2                      (±j±k±e±ke)/2
 
        (±1  ±ie ±ke ±j)/2     5E8, 1E8    (±i±k±e±je)/2
 
        (±1  ±j  ±e  ±je)/2    7E8, 2E8    (±i±k±ie±ke)/2
 
        (±1  ±je ±k  ±ke)/2                    (±i±j±e±ie)/2
 
        (±1 ±ke  ±i   ±e)/2                    (±j±k±ie±je)/2
 

There are 7 different E8 lattices, each defining a 240-vertex 8-dimensional real version of the 4-complex-dimensional
Witting polytope.

If you look at the set of all 7 of the E8 lattice sets of 240 vertices:

the 16 vertices +/- er of the 1-element type,

where e0=1, e1=i, e2=j, e3=k, e4=e, e5=ie, e6=je, and e7=ke,
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are in all 7 of the sets;

14 x 16 = 224 vertices (+/- eq +/- er +/- es +/- et )/ 2

of the 4-element type (for q,r,s,t distinct indices 0...7)

are in exactly 3 of the sets; and

7 x 8 x 16 = 896 vertices of the 4-element type

are in only 1 of the sets.

Therefore, the 7 types of E8 lattices contain

16 1-element vertices and

224 + 896 = 1120 4-element vertices.

Since there are 8 elements in the 8-dimensional basis, each with +/- signs,

the 7 types of E8 lattices contain all 16 1-element vertices.

Since there are (up to sign) (8|4) (meaning binomial coefficient)

ways to choose 4 of 8 and 2^4 = 16 +/- signs of 4 elements,

there are 16 x (8|4) = 16 x 70 = 1120 vertices of the 4-element type,

and the 7 types of E8 lattices contain all 1120 4-element vertices.

4-dim Spacetime from 8-dim.

Dimensional reduction of spacetime from 8 to 4 dimensions is by a dimensional reduction projection

pi : E8 -} D4

taking the E8 lattice into a D4 lattice.

The E8 lattice can be written in 7 different ways using

octonion coordinates with basis

{ 1 ,e1,e2,e3,e4,e5,e6,e7 }

One way is:

16 vertices:

+/- 1, +/- e1, +/- e2, +/- e3, +/- e4, +/- e5, +/- e6, +/- e7

96 vertices:

(+/- 1 +/- e1 +/- e2 +/- e3) / 2 (+/- 1 +/- e2 +/- e5 +/- e7) / 2 (+/- 1 +/- e2 +/- e4 +/- e6) / 2 (+/- e4 +/- e5 +/- e6 +/-
e7) / 2 (+/- e1 +/- e3 +/- e4 +/- e6) / 2 (+/- e1 +/- e3 +/- e5 +/- e7) / 2



4-dim HyperDiamond Lattice

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/D4.html[4/16/18, 1:30:42 AM]

128 vertices:

(+/- 1 +/- e3 +/- e4 +/- e7) / 2 (+/- 1 +/- e1 +/- e5 +/- e6) / 2 (+/- 1 +/- e3 +/- e6 +/-e7) / 2 (+/- 1 +/- e1 +/- e4 +/- e7)
/ 2 (+/- e1 +/- e2 +/- e6 +/- e7) / 2 (+/- e2 +/- e3 +/- e4 +/- e7) / 2 (+/- e1 +/- e2 +/- e4 +/- e5) / 2 (+/- e2 +/- e3 +/-
e5 +/- e6) / 2

Consider the quaternionic subspace of the octonions with basis { 1 ,e1,e2,e6 } and the D4 lattice with origin nearest
neighbors:

8 vertices:

+/- 1, +/- e1, +/- e2, +/- e6

and

16 vertices:

(+/- 1 +/- e1 +/- e2 +/- e6) / 2

Define pi as right-multiplication of { e3,e4,e7,e5 } by -e3.

pi involves a rotation of { e3,e4,e7,e5 } by 3 pi / 2, or - pi / 2.

Every time pi is applied to { e3,e4,e7,e5 }, a phase factor of -e3 or 3 pi / 2 is introduced.

This is the source of the Kobayashi-Maskawa phase factor.

For example, the E8} nearest neighbor to the origin

( 1 + e2 + e3 - e4) / 2

is taken by pi into the point in D4 space

(e1 + e2) / 2

The point (e1 + e2) / 2 is not a nearest neighbor to the origin in a D4 lattice with the same unit 1 lattice spacing
fundamental length as the E8 lattice, but rather lies in a D4 lattice that is dual to the D4 lattice we started with, and
with lattice spacing fundamental length 1 / sqrt(2), denoted by D4*(1 / sqrt(2)).

The D4*(1 / sqrt(2)) dual lattice has origin nearest neighbors:

24 vertices: (+/- ei +/- ej) / 2 where i,j are in { 0, 1, 2, 6 } and e0 = 1.

As discussed in Conway and Sloane \cite{CON}, the second nearest neighbors to the origin in the D4*(1 / sqrt(2))
lattice are at unit 1 distance from the origin, and are in fact the nearest neighbors to the origin in the D4 lattice with
unit 1 lattice spacing.

The D4*(1 / sqrt(2)) lattice contains all the image points of the E8 lattice under the projection pi.

Therefore, the lattice space of the 4-dimensional Feynman checkerboard of the D4-D5-E6 model can be taken to be
the D4*(1 / sqrt(2)) lattice.

Since the D4 lattice is self-dual (D4 = D4*), and since the factor of 1 / sqrt(2) can be absorbed into the definition of
the Planck length that is the lattice spacing in 4-dimensional spacetime, the generalized Feynman checkerboard can be
constructed on a D4 lattice.



4-dim HyperDiamond Lattice

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/D4.html[4/16/18, 1:30:42 AM]

In referring to Conway and Sloane, bear in mind that they use the convention (usual in working with lattices) that the
norm of a lattice distance is the square of the length of the lattice distance.

It is also noteworthy that the cyclic relationships (see Conway and Sloane) that appear in the number of vertices in
shells of a D4 lattice are due to matching conditions for the D4 and D4* lattices that come from a parent E8 lattice,
and that the number of vertices in shells of an E8 lattice increase monotonically as the radius of the shell increases.

 

A Golden Ratio construction of the 240-vertex E8 lattice

from the 24-cell D4 lattice.

 
First, recall that the Golden Ratio, or Golden Mean, 
is PHI = (1 + sqrt(5))/2.   
PHI is given by the continued fraction  1 + 1/ 1 + 1/ 1 + 1/ 1 + 1/  ...  
PHI is also given by 1 + PHI = PHI^2.  
Even though PHI is algebraic, and not transcendental, 
it is the most irrational number. 
PHI is related to the pentagon, 
the ratio of adjacent numbers in 
the Fibonacci sequence 1 1 2 3 5 8 13 21 ... , 
and closed systems like:  
a harmonic pentatonic musical scale; 
Le Corbusier's Modulor; and 
single-layer icosahedral crystals. 
 

Take the 24-cell, and its 24 vertices. Also, take its dual 24-cell.

Take the 96 edges of the dual 24-cell and pick a point on each edge that divides the edge into a Golden ratio.

In a way that is similar to the construction of 
the 12 vertices of an icosahedron 
from Golden ratio points on the edges of an octahedron 

this produces 96+24 = 120 vertices of a 600-cell 

which is dual to the 120-cell 

http://galaxy.cau.edu/tsmith/KW/goldengeom.html
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You can pick Golden ratio points consistently in more than one way, which should correspond to the 7 ways you can
construct the 240-vertex 8-dimensional real version of the Witting polytope.

Then (since the Golden ratio contains sqrt(5)) extend the integral quaternion D4 lattice of the 24 vertices of the 24-cell
from a 4-dimensional rational space to an 8-dimensional space that is the extension of the rational numbers by the
irrational sqrt(5) of the Golden ratio;

THEN

the 24 vertices of the 24-cell which are in the 4-dimensional rational subspace of the 8-dimensional sqrt(5) extension
of the 4-dimensional rational space,

plus

the 96 Golden points on the edges of the dual 24-cell, which are in the 4-dimensional sqrt(5) irrational part of the 8-
dimensional space

EXACTLY MAKE

120 points that, in the extended 8-dimensional space, are half of the 240-vertex real version of the Witting polytope
and generate an E8 lattice.

All 240 vertices can be represented in real 10-dimensional space 
by the nearest neighbors (distance of 5 sqrt(2)) of the origin of the 
lattice defined by the equations 
x1 + x2 + x3 + x4 + x5  =  x6 + x7 + x8 + x9 + x10  =  0 
and the congruences (mod 5)
x1 = x2 = x3 = x4 = x5  = 2 x6 = 2 x7 = 2 x8 = 2 x9 = 2 x10  .  
Changing coordinates by   
ua = (xa + tx(a+5)) / sqrt(5)  for a in {1,2,3,4,5} and by 
ua = (- xa + tx(a-5)) / sqrt(5)  for a in {6,7,8,9,10} ,   
where t = (sqrt(5) + 1) / 2 , 
the 240 vertices fall into two sets:  
one such that u1^2 + u2^2 + u3^2 + u4^2 + u5^2 = 10 
and u6^2 + u7^2 + u8^2 + u9^2 + u10^2 = 10 t^2 ; and 
the other such that u1^2 + u2^2 + u3^2 + u4^2 + u5^2 = 10 t^2 
and u6^2 + u7^2 + u8^2 + u9^2 + u10^2 = 10 .  
 

REFERENCES:

For some very nice graphics of high-dimensional geometry, including semi-regular polytopes derived from the 120-
cell and the 600-cell, see the Kyoto WWW page http://kojigen.gaia.h.kyoto-u.ac.jp/homepage_e.html

Conway and Sloane, Sphere Packings, Lattices and Groups,3rd ed, Springer 1999.

Coxeter, Regular Polytopes, Dover 1973 (reprint from 1963).

Coxeter, Regular and Semi-Regular Polytopes. III. Math. Z. 200, 3-45, 1988.

http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
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Coxeter, Regular Complex Polytopes, 2nd ed, Cambridge 1991.

Kaleidoscopes: Selected Writings of H. S. M. Coxeter, introduced and compiled by F. Arthur Sherk, Peter McMullen,
Anthony C. Thompson, and Asia Ivic Weiss, John Wiley and Sons, 1995.

Edward Dunne has a nice WWW page about the Lie group F4.
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http://www.math.okstate.edu/~dunne/
http://www.math.okstate.edu/~dunne/LieGroups/F4stuff.html
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Tony Smith's Home Page

 

ZeroDivisor Tensor Algebras:
| CxS = 32 | QxS = 64 | ImQxO = 24 | OxS = 128 | SxS = 256 | del Pezzo Surfaces |

| Zero Divisors |

 
Charles Muses has described ZeroDivisor Algebras 
in terms of subalgebras of 16-dimensional Sedenions 
and their Complexifications.  
 
The Sedenions and their subalgebras are:   
(here  a,b  are nonzero)
 
R  - dimension 2^0 =   1   - real numbers,    with a^2 =  1; 
C  - dimension 2^1 =   2   - complex numbers, with a^2 = -1;  
Q  - dimension 2^2 =   4   - quaternions;  
O  - dimension 2^3 =   8   - octonions.  
S  - dimension 2^4 =  16   - sedenions S      with ab  =  0;  
 
 
The Complexifications of those Algbras are: 
 
CxR  - dimension 2x1  =  2
CxC  - dimension 2x2  =  4 
CxQ  - dimension 2x4  =  8
CxO  - dimension 2x8  = 16
CxS  - dimension 2x16 = 32
 
The Algebras of dimensions 64, 128, and 256 
are then constructed by using only Real Matix Algebras: 
 
M(8,R)        - dimension  64
M(8,R)+M(8,R) - dimension 128
M(16,R)       - dimension 256 
 
 

Another Way to get to Dimensions 64, 128, 256,
is to follow the approach of Boris Rosenfeld 
and consider not only complexifications of algebras
(which Rosenfeld calls bialgebras, such as bioctonions CxO) 
 
but also 
tensor products by Quaternions QxA to get quateralgebras
and by Octonions OxA to get octoalgebras.  
 
You can also 
do tensor products by Sedenions SxA to get sedenalgebras 
if you are willing to put up with the complication 
of nonzero a,b such that ab = 0.  
 
One notational change from Muses conventions 
that is needed in this approach is to change 
 
 1  0                                                  i  0
0  1  = e0                                      i0 =  0  i
                                                 
to 
 
 1  0                                                  i  0
0  1  = i0                                      e0 =  0  i
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Then construct up to the Complexified Sedenions as before, 
to get 
 
 1  0                                                  i  0
0  1  = i0                                      e0 =  0  i
 
            0 -1                   0  i
     i1  =  1  0                  -i  0           = e1
 
            i  0                   1  0
     i2  =  0 -i                   0 -1           = e2
 
            0  i                   0  1
     i3  =  i  0                   1  0           = e3
 
            1  0  |  0 -1          1  0  |  0  i                  
     i4  =  0  1  |  1  0          0  1  | -i  0  = e4     
 
            0 -1  |  0 -1          0  1  |  0  i                   
     i5  =  1  0  |  1  0         -1  0  | -i  0  = e5       
 
           -i  0  |  0 -1         -i  0  |  0  i                  
     i6  =  0  i  |  1  0          0  i  | -i  0  = e6     
 
            0  i  |  0 -1          0  i  |  0  i                  
     i7  =  i  0  |  1  0          i  0  | -i  0  = e7     
 
            1  0  |  i  0          1  0  |  1  0                          
     i8  =  0  1  |  0 -i          0  1  |  0 -1  = e8           
 
            0 -1  |  i  0          0  1  |  1  0                    
     i9  =  1  0  |  0 -i         -1  0  |  0 -1  = e9               
 
           -i  0  |  i  0         -i  0  |  1  0                          
     i10 =  0  i  |  0 -i          0  i  |  0 -1  = e10                
 
            0  i  |  i  0          0  i  |  1  0                           
     i11 =  i  0  |  0 -i          i  0  |  0 -1  = e11                 
 
            1  0  |  0  i          1  0  |  0  1                           
     i12 =  0  1  |  i  0          0  1  |  1  0  = e12            
 
            0 -1  |  0  i          0  1  |  0  1                    
     i13 =  1  0  |  i  0         -1  0  |  1  0  = e13                
 
           -i  0  |  0  i         -i  0  |  0  1                          
     i14 =  0  i  |  i  0          0  i  |  1  0  = e14               
 
            0  i  |  0  i          0  i  |  0  1                           
     i15 =  i  0  |  i  0          i  0  |  1  0  = e15                
   
 
and 
 

then consider 

the 32-dimensional algebra
to be made of
the i-numbers corresponding to the real axis 
and 
the e-numbers corresponding to 
the Complex i imaginary axis (the tensor products by C):  
 
 
1    i
 
i0   e0 
i1   e1
i2   e2
i3   e3
i4   e4     
i5   e5       
i6   e6     
i7   e7     
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i8   e8           
i9   e9               
i10  e10                
i11  e11                 
i12  e12            
i13  e13                
i14  e14                
i15  e15                
   
 
 
 

 
Then consider 

the 64-dimensional algebra
to be made of
the i-numbers corresponding to the real axis 
and 
the e-numbers corresponding to 
the Quaternion i imaginary axis (the tensor products by Q)  
and 
the p-numbers corresponding to 
the Quaternion j imaginary axis (the tensor products by Q)  
and 
the q-numbers corresponding to 
the Quaternion k imaginary axis (the tensor products by Q):  
 
 
1    i    j    k
 
i0   e0   p0   q0   
i1   e1   p1   q1  
i2   e2   p2   q2   
i3   e3   p3   q3   
i4   e4   p4   q4   
i5   e5   p5   q5   
i6   e6   p6   q6   
i7   e7   p7   q7   
i8   e8   p8   q8   
i9   e9   p9   q9    
i10  e10  p10  q10   
i11  e11  p11  q11   
i12  e12  p12  q12
i13  e13  p13  q13
i14  e14  p14  q14  
i15  e15  p15  q15   
 
 
This may correspond to the introduction of the 
p-number and q-nbumber imaginary types of Charles Muses. 
 
Also, it gives another way to look at the 24-dimensional algebra, 
as the Quaternion pure imaginary part of QxO, 
or the tensor product of the 3-sphere S3 with the Octonions: 
 
     i    j    k
 
     e0   p0   q0   
     e1   p1   q1  
     e2   p2   q2   
     e3   p3   q3   
     e4   p4   q4   
     e5   p5   q5   
     e6   p6   q6   
     e7   p7   q7   
 

Then consider 

the 128-dimensional algebra
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to be made of
the i-numbers corresponding to the real axis 
and 
the e-numbers corresponding to 
the Octonion i imaginary axis (the tensor products by O)  
and 
the p-numbers corresponding to 
the Octonion j imaginary axis (the tensor products by O)  
and 
the q-numbers corresponding to 
the Octonion k imaginary axis (the tensor products by O) 
and 
the w-numbers corresponding to 
the Octonion E (tensor product by O) 
and 
the Omega(W)-numbers corresponding to 
the Octonion I imaginary axis (the tensor products by O)  
and 
the m-numbers corresponding to 
the Octonion J imaginary axis (the tensor products by O)  
and 
the v-numbers corresponding to 
the Octonion K imaginary axis (the tensor products by O):  
 
 
1    i    j    k    E    I    J    K
 
i0   e0   p0   q0   w0   W0   m0   v0    
i1   e1   p1   q1   w1   W1   m1   v1    
i2   e2   p2   q2   w2   W2   m2   v2    
i3   e3   p3   q3   w3   W3   m3   v3    
i4   e4   p4   q4   w4   W4   m4   v4    
i5   e5   p5   q5   w5   W5   m5   v5    
i6   e6   p6   q6   w6   W6   m6   v6    
i7   e7   p7   q7   w7   W7   m7   v7    
i8   e8   p8   q8   w8   W8   m8   v8    
i9   e9   p9   q9   w9   W9   m9   v9    
i10  e10  p10  q10  w10  W10  m10  v10   
i11  e11  p11  q11  w11  W11  m11  v11   
i12  e12  p12  q12  w12  W12  m12  v12   
i13  e13  p13  q13  w13  W13  m13  v13   
i14  e14  p14  q14  w14  W14  m14  v14   
i15  e15  p15  q15  w15  W15  m15  v15   
 
This may correspond to the introduction of the 
w-number, Omega(W)-number, m-number, and v-number  
imaginary types of Charles Muses. 
 
 

Then consider 

the 256-dimensional algebra
to be made of
the i-numbers corresponding to the real axis 
and 
the e-numbers corresponding to 
the Sedenion i imaginary axis (the tensor products by S)  
and 
the p-numbers corresponding to 
the Sedenion j imaginary axis (the tensor products by S)  
and 
the q-numbers corresponding to 
the Sedenion k imaginary axis (the tensor products by S) 
and 
the w-numbers corresponding to 
the Sedenion E (tensor product by S) 
and 
the Omega(W)-numbers corresponding to 
the Sedenion I imaginary axis (the tensor products by S)  
and 
the m-numbers corresponding to 
the Sedenion J imaginary axis (the tensor products by S)  
and 
the v-numbers corresponding to 
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the Sedenion K imaginary axis (the tensor products by S):  
and 
8 more types of imaginary numbers corresponding to 
the Sedenion S,T,U,V,W,X,Y,Z imaginary axes 
(the tensor products by S) 
but here, denote the S,T,U,V,W,X,Y,Z imaginary axes by 
1'   i'   j'   k'   E'   I'   J'   K' 
because they correspond to the axes 
1    i    j    k    E    I    J    K 
of the octonion imaginaries plus real axis:   
 
 
1    i    j    k    E    I    J    K    1'   i'   j'   k'   E'   I'   J'   K'
 
i0   e0   p0   q0   w0   W0   m0   v0   i'0  e'0  p'0  q'0  w'0  W'0  m'0  v'0    
i1   e1   p1   q1   w1   W1   m1   v1   i'1  e'1  p'1  q'1  w'1  W'1  m'1  v'1 
i2   e2   p2   q2   w2   W2   m2   v2   i'2  e'2  p'2  q'2  w'2  W'2  m'2  v'2     
i3   e3   p3   q3   w3   W3   m3   v3   i'3  e'3  p'3  q'3  w'3  W'3  m'3  v'3    
i4   e4   p4   q4   w4   W4   m4   v4   i'4  e'4  p'4  q'4  w'4  W'4  m'4  v'4     
i5   e5   p5   q5   w5   W5   m5   v5   i'5  e'5  p'5  q'5  w'5  W'5  m'5  v'5  
i6   e6   p6   q6   w6   W6   m6   v6   i'6  e'6  p'6  q'6  w'6  W'6  m'6  v'6  
i7   e7   p7   q7   w7   W7   m7   v7   i'7  e'7  p'7  q'7  w'7  W'7  m'7  v'7
i8   e8   p8   q8   w8   W8   m8   v8   i'8  e'8  p'8  q'8  w'8  W'8  m'8  v'8
i9   e9   p9   q9   w9   W9   m9   v9   i'9  e'9  p'9  q'9  w'9  W'9  m'9  v'9
i10  e10  p10  q10  w10  W10  m10  v10  i'10 e'10 p'10 q'10 w'10 W'10 m'10 v'10 
i11  e11  p11  q11  w11  W11  m11  v11  i'11 e'11 p'11 q'11 w'11 W'11 m'11 v'11
i12  e12  p12  q12  w12  W12  m12  v12  i'12 e'12 p'12 q'12 w'12 W'12 m'12 v'12 
i13  e13  p13  q13  w13  W13  m13  v13  i'13 e'13 p'13 q'13 w'13 W'13 m'13 v'13 
i14  e14  p14  q14  w14  W14  m14  v14  i'14 e'14 p'14 q'14 w'14 W'14 m'14 v'14 
i15  e15  p15  q15  w15  W15  m15  v15  i'15 e'15 p'15 q'15 w'15 W'15 m'15 v'15 
 
 
This 256-dimensional algebra corresponds to M(16,R), 
the Clifford Algebra Cl(8) of 16x16 real matrices, 
whose 16-dimensional full spinor space is reducible 
to two 8-dimensional half-spinor spaces. 
 
The full 16-dimensional row spinor space is represented by
 
1    i    j    k    E    I    J    K    1'   i'   j'   k'   E'   I'   J'   K' 
or
i0   e0   p0   q0   w0   W0   m0   v0   i'0  e'0  p'0  q'0  w'0  W'0  m'0  v'0
 
 
 
which reduces to the two 8-dimensional half-spinor spaces 
 
 
1    i    j    k    E    I    J    K
or
i0   e0   p0   q0   w0   W0   m0   v0  
 
 
and
 
 
1'   i'   j'   k'   E'   I'   J'   K'
or
i'0  e'0  p'0  q'0  w'0  W'0  m'0  v'0
 
 
Since the two 8-dimensional half-spinor spaces are isomorphic 
to each other (as well as the Cl(8) vector space, by triality), 
no qualitatively new imaginary types are introduced, 
and, as Charles Muses says, there are only 8 types of imaginaries: 
 
i    e    p    q    w    W    m    v 
 
corresponding to the 8 half-spinors
 
1'   i'   j'   k'   E'   I'   J'   K'
or
i0   e0   p0   q0   w0   W0   m0   v0  
 
 
 
 
In the D4-D5-E6-E7 physics model 
the space-time gammas 
are represented by the row spinor space
while 
the 8 first-generation fermion particles 
and 
the 8 first-generation fermion antiparticles 
are represented by the column spinor space. 
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By isomorphism, you could equivalently 
represent the 8 first-generation fermion particles 
and 
the 8 first-generation fermion antiparticles 
by the row spinor space
 
1    i    j    k    E    I    J    K    1'   i'   j'   k'   E'   I'   J'   K' 
 
 
and represent the space-time gammas 
by the column spinor space 
 
i0    
i1
i2    
i3    
i4  
i5
i6
i7
i8
i9
i10
i11
i12 
i13  
i14  
i15
 
 
 

Charles Muses relates the 8 dimensions of Octonions to 

del Pezzo Surfaces and the A-D-E series.

What would Octonionic del Pezzo Surfaces look like?

In Applied Mathematics and Computation 60:25-36 (1994), 
Charles Muses says (at page 28): 
"... In the late 19th century, it was the Neapolitan mathematician 
P. del Pezzo who first introduced the brilliant idea of a del Pezzo 
(hyper)surface: one described by a function of nth degree in n-space. 
Thus, a del Pezzo surface in 5-space could explain the 27 straight 
lines on the general cubic surface. Del Pezzo's discovery also 
hinted at the special Lie algebras and hence at octonions since they 
climaxed in an 8th degree variety in 8-space, linking with the fact
that it is E8, the highest special Lie algebra, that is intimately 
connected with octonions. Indeed, the whole theory of Lie algebras 
depends ultimately on its elemental core of octonion arithmetic. 
... The entire Italian school at that period was exploring higher 
dimensional geometry ...". 
 
A del Pezzo Surface F(N,2) is a surface of order N 
in N-dimensional real space.  
 
del Pezzo noted that any algebraic surface must be 
either a cone or other ruled surface 
or a non-ruled surface 
 
and that 
 
F(3,2), the cubic surface in 3-space, 
has 27 lines, each of which is skew to 16 others, 
and maximal sets of 6 skew lines.  
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and that 
 
projecting from F(4,2) to F(3,2) would project 
to 6 skew lines from 5 skew lines, so that the 
maximal sets of skew lines in F(4,2) have 5 skew lines. 
 
Similarly, 
maximal sets of skew lines in F(5,2) have 4 skew lines; 
maximal sets of skew lines in F(6,2) have 3 skew lines; 
maximal sets of skew lines in F(7,2) have 2 skew lines; 
maximal sets of skew lines in F(8,2) have at most 1 skew line; 
and 
there are no skew lines in F(9,2).  
 
Since a non-ruled surface F(10,2) would yield, 
by projection, a line on F(9,2), 
NON-RULED SURFACES ONLY OCCUR WHEN N IS NO GREATER THAN 9. 
 
 
Here is Coxeter's description of a correspondence 
between the lines of del Pezzo surfaces 
and polytopes and symmetry groups of those polytopes: 
 
N  Lines            Polytope         Dim  Symmetry Group  
 
9    0                 0              0     A0 U(1) 
 
8    1 or 0       line segment        1     A1 SU(2) 
 
7    3              triangle          2     A2 SU(3)
 
6    6           triangular prism     3     A2xA1 SU(3)xSU(2)    
 
5   10      4simplex edge-midpoints   4     A4 SU(5)     
   
4   16             Gosset 1_21        5     D5 Spin(10)    
 
3   27             Gosset 2_21        6     E6
 
2   56=28+28       Gosset 3_21        7     E7
 
1  240        Witting = Gosset 4_21   8     E8
 
0  infinite        Gosset 5_21        9     E9 = affine 
                                            extension of E8
 
 
I prefer different correspondences at the levels N = 6 and 5, 
producing the following table in which the isomorphism A3=D3 
provides a natural transition from the A series to the D series 
in the A-D-E series:    
 
N  Lines            Polytope         Dim  Symmetry Group
 
9    0                 0              0     A0 U(1) 
 
8    1 or 0       line segment        1     A1 SU(2) 
 
7    3              triangle          2     A2 SU(3)
 
6    6    cuboctahedron diagonals     3     A3=D3 SU(4)=Spin(6)    
 
5   10  6+4 special lines of 24-cell  4     D4 Spin(8)     
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4   16     Gosset 1_21 (half-5cube)   5     D5 Spin(10)    
 
3   27             Gosset 2_21        6     E6
 
2   56=28+28       Gosset 3_21        7     E7
 
1  240        Witting = Gosset 4_21   8     E8
 
0  infinite        Gosset 5_21        9     E9 = affine 
                                            extension of E8
 
 
In my preferred correspondences, 

the 6 coboctahedron diagonals are  

and 

there are 6+4 = 10 special lines of the 24-cell: 

the 6 diagonals of a central cuboctahedron 
and
3+1 lines of the 2 (red and blue) octahedra which, with the (green) central cuboctahedron, 
make the 24-cell: 

the 3 red octahedra diagonals and the 3 blue octahedra diagonals are parallell 
and so are identified as 3 special lines 
and 
the cyan line of offset of the red and blue octahedra is identified as a 4th special line 
which when added to the 6 diagonal lines of the central cuboctahedron 
give the 3+1+6 = 4+6 = 10 special lines of a 24-cell
 
To see how this is geometrically similar 
to Coxeter's 10 4-simplex edge-midpoints, visualize 



ZeroDivisor Algebras, Charles Muses

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/NDxNDalg.html[4/16/18, 1:30:44 AM]

the 4simplex as 6 blue edges of a tetrahedron 
plus 4 red edges meeting at a central vertex, 
and 
the 6 blue edge-midpoints corresponding to the 6 cuboctahedron diagonals
and 
3 of the red edge-midpoints corresponding to the 3 parallel octachedral diagonals 
and 
the 4th red edge-midpoint corresponding to the offset of the two 24-cell octahedra.
 
 
Whichever correspondences you prefer, 
the following descriptions are applicable: 
 
For N = 4, the Gosset polytope 1_21 is a half-5cube. 
 
For N = 3, the Gosset polytope 2_21 has the same 
symmetry as the Weyl group of the E6 Lie Algebra, 
as is described in 
the Gem of the Modular Universe by Bruce Hunt.
 
For N = 2, the 28 diameters of the Gosset polytope 3_21 
correspond to the 28 bitangents of the quartic curve 
arising from projecting the del Pezzo cubic surface onto a plane, 
and to the 28-dimensional Lie algebra Spin(8). 
 
For N = 1, the 120 diameters of the Witting polytope 
correspond to the 120 tritangent planes of the sextic space 
of the intersection of a cubic surface with two sheets 
of a conical surface.
 
For N = 0, the Gossett 5_21 is not a finite polytope, 
but is the E8 lattice, which is made up of repeated 
configurations of two types of 8-dimensional polytopes: 
128 simplexes and 9 cross-polytope hyperoctahedra, 
for 137 polytopes per configuration. 
 
 
Since each of 27 lines of F(3,2), the cubic surface in 3-space, 
is skew to 16 others, there are 16 lines on F(4,2). 
Also:  
each line on F(4,2) has 10 skew lines, so F(5,2) has 10 lines; 
each line on F(5,2) has  6 skew lines, so F(6,2) has  6 lines; 
each line on F(6,2) has  3 skew lines, so F(7,2) has  3 lines. 
F(7,2) has two kinds of skew sets (1 or 0), 
so there are two kinds of F(8,2) with 0 lines 
or with 1 line having 2 orientations. 
 
 
Coxeter notes that 
the product  240 x 56 x 27 x 16 x 10 x 6 x 3 x 1 
of the number of lines from N = 1 to N = 8 
is related to 
the product  240 x 56 x 27 x 16 x 10 x 6 x 2 x 1 
of the order of the Weyl Group of the Lie Algebra E8.  
Perhaps 
the factor 2 in the Weyl Group of E8 
is due to the fact that the triangle for N = 7 
(from which the factor 3 comes) is an isosceles triangle, 
rather than an equilateral triangle.  

 

Robert Friedman and John W. Morgan in math.AG/0009155 describe Exceptional Groups and del Pezzo Surfaces.

 

 

What would Octonionic del Pezzo Surfaces look like?

In posts to a thread Re: octonionic del Pezzo surface? on sci.physics.research, Andy Neitzke asks:

http://xxx.lanl.gov/abs/alg-geom/9503018
http://www.mathematik.uni-kl.de/%7Ewwwagag/Galerie.html
http://xxx.lanl.gov/abs/math.AG/0009155
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&th=a5a37f8e6039b177&seekm=bdnit6%24k6c%241%40glue.ucr.edu&frame=off
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"... Does anyone know whether there is a natural definition of an "octonionic blow-up" which could
be used to construct an octonionic del Pezzo surface?  ...

 ... The definition of a "del Pezzo surface" is that it's a compact two-dimensional nonsingular variety over
C with ample anticanonical divisor (morally, "positive curvature.") If we wrote "one-dimensional" instead
of "two-dimensional" then that definition would single out P^1 as the unique such object; in two
dimensions there are 10 such surfaces instead of 1. So what are these 10 special surfaces? You get nine of
them by starting with P^2 and blowing-up k<=8 points in general position (call the surface obtained in
this way B_k), and the tenth one is P^1 x P^1. (It turns out that blowing up one point on P^1 x P^1 gives
you B_2, not something new.) Anyway, the surface B_k has a lot to do with the exceptional group E_k
(suitably defined for k<6). Most of the connections have to do with the fact that blowing up a smooth point
produces a curve of self-intersection -1, so that the second homology (with its usual intersection product)
is a rectangular lattice of signature (1,k), and furthermore the orthocomplement of the canonical divisor
turns out to be exactly the root lattice of E_k. Furthermore the Weyl group of E_k acts by
diffeomorphisms. So all kinds of geometrical objects on B_k (lines, rulings, curves of degree 4, whatever)
fall into representations of E_k, and there are natural algebraic E_k bundles over B_k, and probably a lot
more connections I don't know about.

OK, so why did I want to know about the octonionic version? It's a crazy idea, but if you're curious, here
it is. There is a proposed "duality" (hep-th/0111068) which relates some of the objects which appear in
M-theory (compactified on a k-dimensional torus) with curves lying on the del Pezzo B_k. In particular,
the exalted "M-theory in 11 flat dimensions" gets identified with CP^2 in this duality. The outlier P^1 x
P^1 gets identified with the Type IIB string, which is also an outlier from the M-theory point of view.
Various numerological things work out well in this duality, and there are enough coincidences to make
you feel that it should mean *something*, but only some aspects of M-theory are included so far -- some
of the moduli are frozen to zero, and the Lorentz symmetry is hard to see -- so it seems like to get the full
story the del Pezzo surface needs to be augmented in some way.

Switching to an octonionic surface seems like overkill at first, since then (assuming everything works out
like the complex case) you would roughly be getting the exceptional symmetries *twice* -- once from the
octonions and once from the blow-ups -- but this could actually be right, because also in M-theory one
seems to find exceptional symmetries occurring in two different ways: there is an E_k which appears on
compactification as the U-duality group, and there is another E_8 which appears already in 11 dimensions
and is responsible e.g. for the E_8 x E_8 heterotic string. (It could be that these are both somehow the
same, but so far nobody has any evidence for that, and actually there is an argument that they can't be the
same because the E_k appears in its non-compact form while the E_8 appears in its compact form.)
Another reason to think about the octonionic P^2 is that I'm attracted to the idea that the embedding of
Spin(9) in F_4 is important for M-theory, because Ramond has discovered a way to get the Lorentz
content of M-theory naturally from this embedding (hep-th/0112261). And anyway, these exceptional
structures should be good for *something*, right? ...".

In trying to understand Andy Neitzke's interesting ideas, I posted:

"... As Amer Iqbal, Andy Neitzke, and Cumrun Vafa said in http://xxx.lanl.gov/abs/hep-ph/0111068

"... M-theory on Tk corresponds to P2 blown up at k generic points;
Type IIB corresponds to P1 x P1.
The moduli of compactifications of M-theory on rectangular tori are mapped to Kaehler moduli of
del Pezzo surfaces.
The U-duality group of M-theory corresponds to a group of classical symmetries of the del Pezzo
represented by global diffeomorphisms.
The 1/2-BPS brane charges of M-theory correspond to spheres in the del Pezzo, and
their tension to the exponentiated volume of the corresponding spheres.
The electric/magnetic pairing of branes is determined by the condition that the union of the

http://xxx.lanl.gov/abs/hep-th/0111068
http://xxx.lanl.gov/abs/hep-th/0112261
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=3f02ae75%243%40news.sentex.net&rnum=4
http://xxx.lanl.gov/abs/hep-ph/0111068
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corresponding spheres represent the anticanonical class of the del Pezzo.
The condition that a pair of 1/2-BPS states form a bound state is mapped to a condition on the
intersection of the corresponding spheres. ...".

In other words, desingularization/blowup structures on the CP^2 complex projective plane have interesting
connections with string theory structures and maybe similar structures on an octonionic projective plane
might have more interesting connections with string theory structures.

A question is:

Which of the following do you want to be your generalized octonionic projective plane:

(RxO)P^2 = OP^2 = F4 / Spin(9) (16-dim "real" octonionic projective plane)
(CxO)P^2 = E6 / Spin(10)xU(1) (its 32-dim "complexification")
(HxO)P^2 = E7 / Spin(12)xSp(1) (its 64-dim "quaternification")
(OxO)P^2 = E8 / Spin(16) (its 128-dim "octonification") ????

(For descriptions of those manifolds, see, for example, Rosenfeld's book Geometry of Lie Groups.)

Being naive about all this stuff, I guess that you might try to generalize what is said on page 321 of
Einstein Manifolds by (pseudonymous) Arthur L. Besse:

"... If M is a complex surface (m=2) ...[and]... c_1(M) is positive, negative or zero, the Chern
number c_1^2(M) is non-negative ... blowing up a point ... ... by replacing a point p of M by
the set of (complex) tangent directions around the point, leaving unchanged the remainder of
M, ...[gives]... a new complex manifold M~ and a holomorphic mapping from M~ to M,
bilholomorphic over M - {p}, and having a fiber isomorphic to CP^(m-1) over p ... the fiber
over p is called the exceptional divisor of the blowing up. ... the blowing up process decreases
the Chern number c_1^2. In particular, starting from the complex projective plane CP^2 ... for
which c_1^2 is equal to 9 ... by blowing up 9 points or more we certainly obtain a complex
surface whose first Chern class is indefinite. ... the complex surfaces S_r obtained from CP^2
by blowing up r distinct points, 0 <= r <= 8, do have a positive first Chern class, whenever
those points are in general position ... ...[they]... are the only (compact) complex surfaces
having positive first Chern class, with CP^2 and CP^1 x CP^1 ...".

Another question is:

Is the property of holomorphy of the mapping M~ to M important for your generalization, and if so, then
how do you define holomorphy for the octonionic structures?

(For example, would you generalize the Cauchy-Riemann equations in the manner of section 4.2 of
Nonassociative Algebras in Physics by Lohmus, Paal, and Sorgsepp?)

Leaving aside the question of holomorphy, do you generalize by picking a point p having a fiber
isomorphic to

(RxO)P^1 = OP^1 (the 8-sphere?)
(CxO)P^1 (the 16-sphere?)
(HxO)P^1 (the 32-sphere?)
(OxO)P^1 (the 64-sphere?)

and then looking at what the topological structure of the candidate generalizations, to see what might be
the corresponding structure to the Chern class of CP^2 ?

For instance, as stated in the paper by Iliev and Manivel at http://xxx.lanl.gov/abs/math.AG/0306329

http://xxx.lanl.gov/abs/math.AG/0306329
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"... the real Cayley plane F4 / Spin(9) ... admit[s] a cell decomposition R^0 u R^8 u R^16 and
is topologically much simpler ...[than]... the complex Cayley plane ... E6 / P6 [a subset of]
PJ3(O) ... ... the restriction of J3(O) to the Levi part L =~ Spin(10)xC* of the parabolic
subgroup P6 of E6 ... give[s] 1 + 16 + 10 dimensions, ... the full decomposition [of J3(O)] .. In
terms of Schubert cycles, the Chern classes of the normal bundle to [complex]OP^2 [in]
PJ3(O) are: c_1(N) = 15 H ...".

As to what might be a natural exceptional divisor for the case of the complexified octonionic projective
plane (CxO)P^2 = E6 / Spin(10)xU(1), perhaps the paper of Landsberg and Manivel at
http://xxx.lanl.gov/abs/math.AG/9908039 might be relevant, especially on pages 2, 24, and 25 where they
say:

"... Let A denote ... the complexification of R, C, the quaternions H, or the octonions O ... ...
Desingularizations ... Orbits in P(J3(A)) ... Let G / P = AP^2 [a subset of] PV be a Severi
variety ... There is a natural diagram

E = Q~^m -->   AP^2
    in          in
  PM    -f->  sigma(AP^2)
pi\|/
  AP^2*

where f is a desingularization of sigma(AP^2). The exceptional divisor E of f is natrually
identified with ... the set of points in (AP^2*)* tangent to AP^2* along a quadric AP^1 =~
Q^m. ... we indicate the nodes defining the space of F-points AP^2 with black dots * and
those defining the F-lines AP^2* =~ AP^2 with stars x. The bundle on AP^2* ... and the
quadric ... are below the diagram...

*--o--o--o--x
      |
      o
     C^10
     Q^8          ...".

Notation and details are described in the paper. As of now, I don't know much about generalized del Pezzo
surfaces beyond what I have written above, but I hope that some day I will find out more about the
topological structure of the cases of

(HxO)P^2 = E7 / Spin(12)xSp(1) (64-dim "quaternification")
(OxO)P^2 = E8 / Spin(16) (128-dim "octonification").

Andy Neitzke also wrote: "... And anyway, these exceptional structures should be good for "something",
right? ...".

I agree, but I will say that instead of working along the lines of conventional string and M-theory, I am
working along the lines of my paper at http://xxx.lanl.gov/abs/physics/0207095 which uses exceptional
structures and Clifford algebras in ways that are not widely accepted. ...".

I also posted:

"... I am not sure that I understand exactly what is needed for M-theory, but perhaps the Freudenthal-Tits
magic squares as described in some of John Baez's This Weeks Finds might be relevant, as might be
papers of Landsberg and Manivel in http://xxx.lanl.gov/abs/math.AG/9908039 and
http://xxx.lanl.gov/abs/math.AG/0203260 where they give charts (similar to this)

     R         C        H        O
   
R  v2(Q1)    P(TP2)   Gw(2,6)   OP2_C,0  hyperplane section of Severi
C  v2(P2)   P2 x P2    G(2,6)   OP2_C    Severi
H  Gw(3,6)   G(3,6)     S_12    E7/P7    lines through a point of G^ad

http://xxx.lanl.gov/abs/math.AG/9908039
http://xxx.lanl.gov/abs/physics/0207095
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&th=a5a37f8e6039b177&seekm=bdnit6%24k6c%241%40glue.ucr.edu&frame=off
http://math.ucr.edu/home/baez/
http://xxx.lanl.gov/abs/math.AG/9908039
http://xxx.lanl.gov/abs/math.AG/0203260
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O  F4^ad     E6^ad      E7^ad   E8^ad    G^ad

of varieties which are homogeneous spaces of Lie groups. Perhaps the fourth column

OP2_C,0
OP2_C
E7/P7
E8^ad

might be relevant.

The first-above-cited paper has a section on Desingularizations.

 The second-above-cited paper has a related diagram

    R    C          H       O
 
R  RP2  CP2        HP2     OP2
C  CP2  CP2xCP2  GC(2,6)   OP2_C
H  HP2  GC(2,6)  GR(4,12)  E7(-5)
O  OP2  OP2_C     E7(-5)   E8(8)

 as to which they say "... The symmetric space E8(8) = E8 / SO(16) ... of dimension 128, is particularly
intriguing and it would be very nice to have a direct construction of it. It is claimed in ... Rosenfeld ...
Geomety of Lie Groups, ... Kluwer 1997 ... that it can be interpreted as a projective plane over OxO, and
that in fact the whole square above of symmetric spaces can be obtained by taking projective planes, in a
suitable sense, over the tensor products AxB. ...".

Two recent papers by Iliev and Manivel at http://xxx.lanl.gov/abs/math.AG/0306328 and
http://xxx.lanl.gov/abs/math.AG/0306329 might also be relevant.

The first paper is Severi Varieties and their Varieties of Reductions and the second paper is The Chow
Ring of the [complex] Cayley Plane, which can be regared as a complexification of the "real" OP2 = F4 /
Spin(9) and has symmetric space structure E6 / Spin(10)xU(1) ...".

 

 

 
Many thanks to Douglas Welty for telling me about 
the works of Charles Muses, and for sending me some 
of them (they are hard to find).  
 
 
References:  
 
 
Charles Muses, The First Nondistributive Algebra, 
with Relations to Optimization and Control Theory, 
in Functional Analysis and Optimization, 
ed. by E. R. Caianiello, Academic Press 1966. 
 
Charles Muses, The Amazing 24th Dimension, 
Journal for the Study of Consciousness, Research Notes. 
 
Charles Muses, Hypernumbers and Quantum Field Theory 
with a Summary of Physically Applicable Hypernumber 
Arithmetics and their Geometries, 
Applied Mathematics and Computation 6 (1960) 63-94.  
 
Charles Muses, A Celebration of Higher Dimensional 
Systems and a Man who Notably Explored Them, 
Kybernetes 25 (1996) 48-52   (a review of 
Kaleidoscopes, Selected Writings of H. S. M. Coxeter, 
ed. by F. A. Sherk, P. McMullen, A. C. Thompson, 
and A. I. Weiss, Wiley-Interscience 1995). 

http://xxx.lanl.gov/abs/math.AG/0306328
http://xxx.lanl.gov/abs/math.AG/0306329


ZeroDivisor Algebras, Charles Muses

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/NDxNDalg.html[4/16/18, 1:30:44 AM]

 
Kevin Carmody, Circular and Hyperbolic Quaternions, 
Octonions, and Sedenions, 
Applied Mathematics and Computation 28 (1988) 47-72.  
 
Guillermo Moreno, The zero divisors of the Cayley-Dickson 
algebras over the real numbers, q-alg/9710013.  
 
R. Penrose and W. Rindler, Spinors and Space-Time, 
vol. 2, Cambridge 1986, 
particularly Appendix: spinors in n dimensions. 
 
William Fulton and Joe Harris, Representation Theory, 
Springer-Verlag 1991. 
 
Boris Rosenfeld, Geometry of Lie Groups, Kluwer 1997. 
 
Arthur L. Besse, Einstein Manifolds, Springer-Verlag 1987. 
 
H. S. M. Coxeter, Regular Polytopes, 3rd ed, Dover 1973. 
 
H. S. M. Coxeter, Integral Cayley Numbers, 
Duke Math. J. 13 (1946) 561-578.  
 
Kaleidoscopes, Selected Writings of H. S. M. Coxeter, 
ed. by F. A. Sherk, P. McMullen, A. C. Thompson, 
and A. I. Weiss, Wiley-Interscience 1995. 
(Writings include Regular and Semi-Regular Polytopes, II, 
Math. Zeitschrift 188 (1985) 559-591 
and Regular and Semi-Regular Polytopes, III, 
Math. Zeitschrift 200 (1988) 3-45 
as well as many other papers.)  
 

Tony Smith's Home Page

......

http://xxx.lanl.gov/abs/q-alg/9710013
http://xxx.lanl.gov/abs/q-alg/9710013


ZeroDivisor Algebras, Charles Muses

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Voudons.html[4/16/18, 1:30:48 AM]
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2^8-ions = 256-ions = Voudons and 2^N-ions

Voudons = 2^8-ions may be a very useful type of 2^N-ions, which include:

Real Numbers = Cl(0)
Complex Numbers = Cl(1)
Quaternions = Cl(2)
Octonions - derivable from Cl(3)
Sedenions and other ZeroDivisor Algebras - related to Cl(N) for N > 4

 

For (real Eucliean) Clifford algebras CL(N), nothing really new comes after Cl(8) with 2^8 elements, because of the
periodicity theorem

Cl(8N) = Cl(8) x ...(N times tensor product)... x Cl(8)

so that the structure of very big Clifford algebras is really just the structure of nested Cl(8) Clifford algebras.

Clifford algebras Cl(N) with 2^N elements have graded structure of the Nth level of the binomial triangle, whose
levels 0 through 8 are

  1 =  1
  2 =  1  1
  4 =  1  2  1
  8 =  1  3  3  1
 16 =  1  4  6  4  1
 32 =  1  5 10 10  5  1
 64 =  1  6 15 20 15  6  1
128 =  1  7 21 35 35 21  7  1
256 =  1  8 28 56 70 56 28  8  1

and are related to the 2^N-ions with no graded structure by redefining the associative Clifford product which explicitly
takes into account the graded structure of the 2^N elements to construct a 2^N-ion product table in which all 2^N
elements are treated the same.

Note that an important difference is that for the antisymmetric graded product /\ a/\b = (-1)^pq b/\a where p and q are
the grades of a and b, whereas for the antisymmetric ungraded product ab = - ba for all elements.

When you go to octonions, there are a lot of different ways that you can "ungrade" the Clifford algebra, so there are a
lot of "different" octonion multiplication tables.

I expect that there exists an 8-fold periodicity theorem for 2^N-ions, differing from 8-fold (real Euclidean) Clifford
periodicity only by having a lot of multiplicities for ways to "ungrade" the Clifford algebra, so that

2^8-ion Voudons are the basic building blocks of 2^N-ion algebras.

  

Robert de Marrais in his paper math.RA/0207003 says:

"...Moreno ... determines that the automorphism group of the ZD's of all 2n-ions derived from the Cayley-

http://xxx.lanl.gov/abs/math.RA/0207003
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Dickson process, from the Sedenions on up, obey a simple pattern:
for n > 4, this group has the form G2 x (n-3) x S3

... This says the automorphism group of the Sedenions' ZD's has order 14 x 1 x 6 = 84 ... Let's expand our
horizons to the 32-D and 64-D cases and give them names (since they currently don't have any!).
Following the convention adopted by Tony Smith, who has called the 2^8-ions Voudons after the 256
deities of the Ifa pantheon of Voodoo or Voudon, we'll call these

Pathions (for the "32 Paths" of Kabbalah) and
Chingons (for the 64 Hexagrams of the I Ching or Book of Changes).
Routons ... the 2^7-ions ... after that legendary source of high-tech innovativeness, Route 128 of the
"Massachusetts Miracle" that paralleled Silicon Valley's on the "Left Coast" of this country. ...
Voudons ... the 2^8-ions Voudons ...

From Reals to Voudons, then, we extend the standard shorthand thus:

R, C, H, O, S, P, X, U, V.

... for 2^n-ions, n>3, the ZD-pairings formula, up to Voudons, gives 6 · ( 2^(n-1) - 4 ) = 24, 72, 168, 360,
744 ...

 

[ which is a formula that I prefer to write as 6 x ( 2^(n-1) - 4 ) =

3 x ( 2^n - 8) = 24, 72, 168, 360, 744

The Voudon 2^8-ions have 744 ZD-pairings. As Andrew Ogg wrote in his Bull. AMS 25 (1991) 425-432 review of
the book Vertex Operators and the Monster, by Igor Frenkel, James Lepowsky, and Arne Meurman (Academic 1988):
"... the elliptic modular invariant j(t) classifies the isomorphism classes of elliptic curves over C, and has the Fourier
expansion

 j(t) = q^(-1) + 744 + SUM(n=1,oo) c(n) q^n

 

where q = e^( 2 pi i t ) and t is in the upper half-plane. The coefficients c(n) are positive integers, growing rapidly,
with

c(1) = 196,884.

... j^(1/3) corresponds to ... a module for the affine Lie algebra ~E8, thereby "explaining" 744 = 3 x dim( E8 ) ... there
are twenty-six sporadic groups, the last ... being the Monster M, of order

|M| = 2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31 41 47 59 71 =

= 8 x 10^53

... with a nontrivial rational representation of (minimal) degree

d2 = 196,883 = 47 59 71

... McKay made the striking observation that 196,884 = 196,883 + 1 ... 1 being the degree of the trivial representation

...". Therefore, it seems to me that the 744 ZD pairings of the Voudon 2^8-ions correspond to the constant term of the
elliptic modular invariant, and it is interesting that 744 = 3 x 248 for 3 copies of the E8 Lie algebra, and that three
copies of E8 lattices make up the 24-dim Leech lattice, and that each vertex of the Leech lattice has 196,560 nearest
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neighbors, and that the 196,560 Leech lattice units, plus 300 = symmetric part of 24x24, plus 24, are a total of
196,884, which is the sum of the dimensions of the 1-dim trivial representation and the 196,883-dim minimal
representation of the Monster.

Robert de Marrais says in his paper math.GM/0011260: "... We know that surprises will keep on coming at least up to
the 2^8-ions, due to the 8-cyclical structure of all Clifford Algebras. And we know at least a little about what such
surprises will entail: as can already be seen in low-dimensioned Clifford Algebras including non-real units which are
square roots of positive one, numbers whose squares and even higher-order powers are 0 will appear. The 8-cycle
implies an iterable, hence ever-compoundable pattern, implying in its turn cranking out of numbers which are 2^Nth
roots of 0, approaching as a limit-case an analog of the "Argand diagram" whose infinitude of roots form a "loop" of
some sort. If we can work with this it all, it could only be by having as backdrop some sort of geometrical environment
with an infinite number of symmetries . . . suggesting the "loop" resides on some sort of negative-curvature surface.
For the incomparably stable soliton waves which are deployed within such negatively curved arenas also are just about
the only concrete wave-forms which meet the "infinite symmetries" (usually interpreted as "infinite number of
conservation laws") requirement. ...".

I agree with Robert de Marrais's view of periodicity of the 2^N-ions, and it seems likely to me that the 2^8-ions might
be regarded as a basic building block of number theory and group theory, just as I see the 2^8-dim Clifford algebra
Cl(8) as a basic building block of physics in the D4-D5-E6-E7-E8 VoDou Physics model.

I conjecture further conjecture that these links might be usable to establish a relationship between the Riemann zeta
function and quantum theory.

It is important to note that the ZD-pairings are not the only Zero Divisors, as pointed out explicitly by Robert de
Marrais in math.RA/0207003. ]

 

... If we only consider the first harmonic &endash; all we get with just the Pathions &endash; we have a
system of twice the number of ZD-diagonals in a base-line box-kite, all interrelated in the manner just
described. This fits quite nicely with Moreno's assessment of the total count of "irreducible" zero-divisors
we should have: per his formula, 2^5-ions should have (5-3) x 84 = 168 such entities.

But clearly, the formula breaks down with one more doubling: when the kite-chain midden is extended to
2^6-ions, we get not 3 x 84, but 4 x 84 = 336 ZD-diagonals: the maximal symmetry of Felix Klein's
famous figure that Poincaré determined was a tessellation by triangles of the hyperbolic plane. ...

... just as each of the 7 x 3 "8-less" Sedenion triplets of form (O, S, S') produced two Assessor index-pairs
&endash; (O, S) and (O, S') &endash; making 42 in all,

so the Pathions have 15 x 7 = 105 "16-less" triplets of form (O or S, P, P'), and which yield 210
"Assessors" organized in 15 ensembles which are the Pathion equivalent of Box-Kites.

In addition, as implied in the above discussion of kite-chain middens, 42 of the (P, P') pairings are ZD's as
well, which makes 252 x 2 diagonals in each = 504 "irreducible" ZD's specific to the Pathions. Add in the
84 first showing in the Sedenions, and we have 588 in all: 31/2 times the count Moreno's formula would
allow ...".

 

 

ZeroDivisor Algebras:

http://arxiv.org/abs/math.GM/0011260.
http://xxx.lanl.gov/abs/math.RA/0207003
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| CxS = 32 | QxS = 64 | ImQxO = 24 | OxS = 128 | SxS = 256 | del Pezzo Surfaces |

| Spinors | Zero Divisors | Split and Complexified Algebras | Matrices-Bimatrices |

| Complexified Octonions | Sedenions | dim = 24 | dim = 32 | dims 64, 128, 256 | dim = -1 |
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Quantum Conformal Gravity, Higgs, and Spin
Networks:

Conformal MacDowell-Mansouri Gravity
Higgs and Gravity and Torsion

Einstein-Cartan Torsion as Defects in SpaceTime
Einstein-Hilbert Gravity from spin-2 Gravitons in Flat SpaceTime
Gravity and Geometry
Geometric Algebra Gauge-Theory Gravity
Exotic Spacetime and Gravity
Quantum Gravity
Spin Networks
BRST Quantization
Chern-Simons Time
Quantum Gravity plus Higgs
Gravitomagnetic and Gravitoelectric Phenomena
Short-Range Strong Gravity Theory and Experiment
Violation of Equivalence Principle
Planck Mass
Gravity at Various Scales

 

Conformal MacDowell-Mansouri Gravity

Conformal Groups are related to Moebius Transformations and are used in the Conformal Physics Theory. of
Irving Ezra Segal.

The Conformal Group Spin(2,4) contains as a subgroup the anti-deSitter group Spin(2,3).

( Depending on convention, in some books and papers those groups are written as Spin(4,2) and Spin(3,2), and sometimes the corresponding SO
groups are described instead of their covering Spin groups. )

M. Botta Cantcheff, in gr-qc/0010080, says: "... MacDowell and Mansouri proposed a gauge theory of gravity based
on the group SO(3,2) ... we focus our attention on the equations of motion ... of a Y-M's [Yang-Mills's] theory ... the
real difference between GR [General Relativity with cosmological constant] and an YM-theory ... is ... a single [YM]
constraint which has an extremely simple interpretation: the torsion-free condition. ... Torsion appears in a natural way
in modern formulations of the gravitational theories [ I. L. Shapiro, "Physical Aspects of the Space-Time Torsion",
hep-th/0103093 ] ... by relaxing the constraint, we are naturally led to a particularly elegant theory of gravity with
torsion, whihc remarkably enough turns out to be an ordinary ...[ SO(2,3) or SO(4,1) Yang-Mills ]... we observe that
the cosmological constant must be non-vanishing. ...".

The D4-D5-E6 model coset spaces E6 / (D5 x U(1)) and D5 / (D4 x U(1)) are Conformal Spaces. You can continue
the chain to D4 / (D3 x U(1)) where D3 is the 15-dimensional Conformal Group whose compact version is Spin(6),
and to D3 / (D2 x U(1)) where D2 is the 6-dimensional Lorentz Group whose compact version is Spin(4).
Electromagnetism, Gravity, and the ZPF all have in common the symmetry of the 15-dimensional D3 Conformal

http://xxx.lanl.gov/abs/gr-qc/0010080
http://xxx.lanl.gov/abs/hep-th/0103093
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Group whose compact version is Spin(6), as can be seen by the following structures with D3 Conformal Group
symmetry:

Maxwell's equations of Electromagnetism
Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Further, the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the D3 Conformal
Group Lie Algebra in the same way that the 12-dimensional Schrodinger Lie Algebra is related to the D3 Conformal
Group Lie Algebra.

 

Gravity in the D4-D5-E6 model begins with the Clifford algebra Cl(0,6) = R(8) with spin group Spin(0,6) = SU(4) =
compact conformal group of 4-dimensional spacetime. The non-compact conformal group Spin(4,2) = SU(2,2) has the
same Clifford algebra R(8) = Cl(4,2), but, to simplify the discussion, the compact group Spin(0,6) will be used in this
page.

The conformal group Spin(0,6) = SU(4) is 15-dimensional, with a 10-dimensional subgroup Spin(0,5) = Sp(2) that is
the de Sitter group.

The 10 de Sitter infinitesimal generators correspond to gravitons.

The 15 infinitesimal generators of the conformal group are the 10 Poincare group generators of the de Sitter group plus
one scale generator and 4 conformal generators.

Mohapatra (in section 14.6 of Unification and Supersymmetry, 2nd edition, Springer-Verlag 1992) shows that if the
scale and conformal gauge degrees of freedom are fixed, then a Lagrangian with the conformal group as gauge group
gives the usual Hilbert action for gravity:

http://xxx.lanl.gov/abs/hep-th/9402003
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After the scale and conformal gauges have been fixed, the conformal Lagrangian becomes a de Sitter Lagrangian.
Einstein-Hilbert gravity can be derived from the de Sitter Lagrangian, as was first shown by MacDowell and
Mansouri (Phys. Rev. Lett. 38 (1977) 739). (Note that Frank Wilczek, in hep-th/9801184, says that the MacDowell-

http://xxx.lanl.gov/abs/hep-th/9801184
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Mansouri "... approach to casting gravity as a gauge theory was initiated by MacDowell and Mansouri ... S.
MacDowell and F. Mansouri, Phys. Rev. Lett. 38 739 (1977) ... , and independently Chamseddine and West ... A.
Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); also quite relevant is A. Chamseddine, Ann. Phys. 113, 219
(1978). ...".

The Short-Range part of MacDowell-Mansouri Gravity is confined at the characteristic
energy level of about 309 MeV.

Above the 309 MeV energy level, and below the Higgs Vacuum Expectation Value at v = 252 GeV, Gravity looks
similar to the Color Force.

Above the Higgs Vacuum Expectation Value at v = 252 GeV: the Higgs mechanism has not taken effect; SU(2) weak
bosons and Dirac fundamental fermions are massless; SU(2) gauge symmetry is unbroken; and the strength of Gravity
is not so well defined in conventional terms.

For further discussion of the MacDowell-Mansouri mechanism, see Freund (chapter 21 of Introduction to
Supersymmetry, Cambridge 1986), or Ne'eman and Regge (Riv. Nuovo Cim. v. 1, n. 5 (1978) 1, at pages 25-28), or
Nieto, Obregon, and Socorro, who have shown that the MacDowell-Mansouri Spin(0,5) = Sp(2) de Sitter Lagrangian
for gravity used in the D4-D5-E6 model plus

a Pontrjagin topological term

is equal to

the Lagrangian for gravity in terms of the Ashtekar variables

plus

a cosmological constant term - which may vary during Expansion of the Instanton Universe,

Aldrovandi and Pereira, in gr-qc/9809061, show that de Sitter groups of the MacDowell-Mansouri Gravity
mechanism can describe Special Relativity in SpaceTimes with varying Cosmological Constant. They use
Inonu-Wigner contractions of de Sitter groups and spaces to show that in a weak cosmological constant
limit the de Sitter groups are contracted to the Poincare group, and the de Sitter spaces are reduced to the
Minkowski space, while in the strong cosmological-constant limit the de Sitter groups are contracted to
another group which has the same abstract Lie algebra of the Poincare group, and the de Sitter spaces are
reduced to a 4-dimensional cone-space of infinite scalar curvature, but vanishing Riemann and Ricci
curvature tensors, in which the special conformal transformations act transitively and the equivalence
between inertial frames is that of special relativity. If the fundamental spacetime symmetry of the laws of
Physics is that given by the de Sitter instead of the Poincare group, the P-symmetry of the weak
cosmological constant limit and the Q-symmetry of the strong cosmological constant limit can be
considered as limiting cases of the fundamental symmetry. Minkowski and the cone-space can be
considered as dual to each other, in the sense that their geometries are determined respectively by
vanishing and infinite cosmological constants. The same can be said of their kinematical group of
motions.

plus

an Euler topological term - which counts the number of handles of a maniforld and for 4-dim spacetime is a 4-form
that is proportional to the square root of the determinant of the 4x4 matrix representing the curvature 2-form (see sec.
11.4 of Nakahara, Geometry, Topology, and Physics, Adam Hilger 1990).

http://xxx.lanl.gov/abs/gr-qc/9402029
http://xxx.lanl.gov/abs/gr-qc/9809061
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If you look at the chain of the 6-dim Lorentz Group Spin(4) included in the 10-dim de Sitter Spin(5) included in the
15-dim Conformal Spin(6), you see that:

the 5 dimensions of Spin(6) outside Spin(5) are gauge-fixed Conformal transformations and fixed Scale
transformation; and

the 4 dimensions of Spin(5) outside Spin(4) (de Sitter/Poincare translations) combine to form the Metric of Einstein
Gravity.

What about the 6 Lorentz Spin(4) dimensions? As Freund (chapter 21 of Introduction to Supersymmetry, Cambridge
1986) says, they "... do not propagate, they are composite fields. ...".

They are the 3 spatial rotations and 3 Lorentz boosts of the 4 vierbein basis vectors of 4-dim Spacetime, which basis
vectors can be represented as the 4 future links of a 4-dimensional HyperDiamond Lattice.

Each of the 4 past links is the time-reversal negative of one of the 4 future links.

It is interesting to note that if you look at the permutation group of the 4 future links, S4 with 4! = 24 elements, you
see that it is the Weyl Group of the A3 = D3 Lie Algebra of the compact Conformal Group SU(4) = Spin(0,6), with
noncompact form SL(4) = Spin(2,4), which is where we started in constructing the D4-D5-E6 model theory of
Gravity. It is also interesting that the 24 elements of S4 are in 1-1 correspondence with the 24 root vectors of the D4
Lie Algebra of Spin(0,8) used in constructing the entire D4-D5-E6 model.

 

What does the Cosmology of the D4-D5-E6-E7-E8 VoDou Physics model say about the
Relative Abundance of Cosmological Constant, Primordial Black Holes, and Ordinary

Matter?

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the MacDowell-
Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... By the process of Inonu&endash;Wigner group contraction with R -> oo ...[where R ]... the de Sitter
pseudo-radius ... , both de Sitter groups ... with metric ... (-1,+1,+1,+1,-1) ...[or]... (-1,+1,+1,+1,+1) ... are
reduced to the Poincare group P, and both de Sitter spacetimes are reduced to the Minkowski space M. As
the de Sitter scalar curvature goes to zero in this limit, we can say that M is a spacetime gravitationally
related to a vanishing cosmological constant.

On the other hand, in a similar fashion but taking the limit R -> 0, both de Sitter groups are contracted to
the group Q, formed by a semi&endash;direct product between Lorentz and special conformal

http://xxx.lanl.gov/abs/gr-qc/9809061
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transformation groups, and both de Sitter spaces are reduced to the cone&endash;space N, which is a
space with vanishing Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space
goes to infinity in this limit, we can say that N is a spacetime gravitationally related to an infinite
cosmological constant.

If the fundamental spacetime symmetry of the laws of Physics is that given by the de Sitter instead of the
Poincare group, the P-symmetry of the weak cosmological&endash;constant limit and the Q-symmetry of
the strong cosmological&endash;constant limit can be considered as limiting cases of the fundamental
symmetry.

Minkowski and the cone&endash;space can be considered as dual to each other, in the sense that their
geometries are determined respectively by a vanishing and an infinite cosmological constants. The same
can be said of their kinematical group of motions: P is associated to a vanishing cosmological constant
and Q to an infinite cosmological constant.

The dual transformation connecting these two geometries is the spacetime inversion x^u -> x^u / sigma^2 .
Under such a transformation, the Poincare group P is transformed into the group Q, and the Minkowski
space M becomes the cone&endash;space N. The points at infinity of M are concentrated in the vertex of
the cone&endash;space N, and those on the light&endash;cone of M becomes the infinity of N. It is
interesting to notice that, despite presenting an infinite scalar curvature, the concepts of space isotropy and
equivalence between inertial frames in the cone&endash;space N are those of special relativity. The
difference lies in the concept of uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ...

... in the light of the recent supernovae results ... favoring possibly quite large values for the cosmological
constant, the above results may acquire a further relevance to Cosmology ...".

Since the Cosmological Constant comes from the 10 Rotation, Boost, and Special Conformal generators of the
Conformal Group Spin(2,4) = SU(2,2), the fractional part of our Universe of the Cosmological Constant should be
about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional
physical spacetime, and since Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional
Conformal Group Spin(2,4) = SU(2,2) through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate), the fractional part of our Universe of Dark
Matter Primordial Black Holes should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), the fractional part of our universe of Ordinary Matter should
be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the D4-D5-E6-E7-E8 VoDou Physics
model, have, roughly:

67% Cosmological Constant -

- related to GraviPhotons of Special Conformal transformations and Akira/Tetsuo Energy.

27% Dark Matter -

- such as black holes, ranging in size from the stable Planck mass to Jupiter mass; possibly some gravitational
interactions from other Worlds of the Many-Worlds; and/or effective contributions from MOND.

6% Ordinary Matter -
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- According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling: "... Only around (1%) ... is ... in objects we can
see ... stars, galaxies, and gas clouds ... Up to another ... (1%) .. may be ...[in]... objects too faint for our telescopes
too pick up, such as burned-out stars, small planets, or stars that failed to ignite ... The ...[ other 4% ] ...[may

be]... strung out like cobwebs throughout the cosmos ...".

In my opinion,

the WMAP observations are quite consistent with the cosmology of the D4-D5-E6-E7-E8
VoDou Physics model.

 

 

WMAP  observation of the Cosmic Background Radiation indicates that live in a Flat Expanding Universe with three
types of stuff:

ordinary matter - 4% ;

cold dark matter (such as black holes,ranging in size from the stable Planck mass to Jupiter mass, and possibly some
gravitational interactions from other Worlds of the Many-Worlds) - 23% ; and

a Cosmological Constant L(t) - 73% .

What does the cosmology of the D4-D5-E6-E7-E8 VoDou Physics model say about those
ratios?

 The ratio of the Cosmological Constant to Dark Matter plus Ordinary Matter is the ratio of the number of the 10
Spin(2,3) = Sp(2) generators

that involve time ( and therefore evolution/expansion of the universe and therefore the Cosmological Constant ), which is 3 boosts plus 4
translations ( purely spacelike translations being a set of measure zero, as most translations have some time component ), or 7

to the number of them

that are fixed in time, which is 3 rotations.

Therefore, our Flat Expanding Universe should have:

a Cosmological Constant - 70%

Dark Matter plus Ordinary Matter - 30%.

Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), while Dark Matter Primordial Black Holes are related to its 4
Special Conformal Transformations, the ratio of Ordinary Matter to Dark Matter Primordial Black Holes should be 1
to 4, so that our Flat Expanding Universe should, according to the cosmology of the D4-D5-E6-E7-E8 VoDou Physics
model, have:

a Cosmological Constant - 70%
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Dark Matter - 26%

Ordinary Matter - 6%.

In my opinion,

the WMAP observations are quite consistent with the cosmology of the D4-D5-E6-E7-E8
VoDou Physics model.

 

Garcia-Compean, Obregon, and Ramirez have shown that the Pontrjagin term is a THETA term, so that they can
construct a dual theory associated with the MacDowell-Mansouri theory.

The self-dual MacDowell-Mansouri theory corresponds to the Ashetekar self-dual spin connection formalism and the
approach of Nieto, Obregon, and Socorro.

When the anti-self-dual part (and the THETA term) are also taken into account, it appears that it is possible that
Gravitational Monopoles and/or Gravitational Solitons can be constructed.

Garcia-Compean, Obregon, and Ramirez use the group SO(3,2) in their paper. They note that, following the 1978
work of MacDowell and Mansouri, Heinz Pagels (Phys. Rev. D 29 (1984) 1690) used the group O(5) to get a
Euclidean formulation similar to the MacDowell-Mansouri theory.

A Pontrjagin topological term for 4-dim spacetime is proportional to the trace of the square of the 4x4 matrix
representing the curvature 2-form (see sec. 11.4 of Nakahara, Geometry, Topology, and Physics, Adam Hilger 1990).
It may correspond to creation and expansion of an Instanton Universe.

Medina and Nieto have shown that the Pontrjagin term may be related to Chern-Simons theory for gauge group
Spin(2,3), which in turn may be related to conformal field theory in 1+1 dimensions. Smolin has surveyed the Crane
ladder of dimensions going from 3+1 dimensions to 2+1 (Chern-Simons topological theory with massive gravitons) to
1+1 (WZW conformal field theory). Smolin says that the ladder is related to the holographic hypothesis of 't Hooft and
Susskind that a quantum field theory on the interior of a black hole is best described by a quantum field theory on its
boundary.

What is the physical reason for fixing the scale and conformal degrees of freedom?

In the D4-D5-E6 model, the answer to that question comes from the answer to another question:

Since all rest mass comes from the Higgs mechanism, and since rest mass interacts through gravity, what is the
relationship between gravity and the Higgs mechanism?

 

Higgs and Gravity and Torsion:

 

As remarked by Sardanashvily, Heisenberg and Ivanenko in the 1960s made the first atttempt to connect gravity with a
symmetry breaking mechanism by proposing that the graviton might be a Goldstone boson resulting from breaking

http://xxx.lanl.gov/abs/hep-th/9802063
http://xxx.lanl.gov/abs/gr-qc/9402029
http://xxx.lanl.gov/abs/hep-th/9802063
http://xxx.lanl.gov/abs/hep-th/9508128
http://xxx.lanl.gov/abs/gr-qc/9505028
http://xxx.lanl.gov/abs/gr-qc/9310026
http://xxx.lanl.gov/abs/hep-th/9409089
http://xxx.lanl.gov/abs/gr-qc/9410045
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Lorentz symmetry in going from flat Minkowski spacetime to curved spacetime.

Sardanashvily (see also gr-qc/9405013, gr-qc/9407032, and gr-qc/9411013)

proposes that gravity be represented by a gauge theory with group GL(4), that GL(4) symmetry can be broken to either
Lorentz SO(3,1) symmetry or SO(4) symmetry, and that the resulting Higgs fields can be interpreted as either the
gravitational field (for breaking to SO(3,1) or the Riemannian metric (for breaking to SO(4). The identification of a
pseudo-Riemannian metric with a Higgs field was made by Trautman (Czechoslovac Journal of Physics, B29 (1979)
107), by Sardanashvily (Phys. Lett. 75A (1980) 257), and by Ivanenko and Sardanashvily (Phys. Rep. 94 (1983) 1). In
gr-qc/9711043, Sardanashvily has constructed a composite spinor bundle such that any Dirac spin structure is its
subbundle and such that the composite spinor bundle admits general covariant transformations. Sardanashvily's
Clifford algebra structure should allow treatment of the interaction between spinors and gravity to be represented by
curvature in a Clifford Manifold as done by William Pezzaglia in gr-qc/9710027 in his derivation of the Papapetrou
Equations.

In the D4-D5-E6 model (using here the compact version) the conformal group Spin(0,6) = SU(4) is broken to the de
Sitter group Spin(0,5) = Sp(2) by fixing the 1 scale and 4 conformal gauge degrees of freedom.

The resulting Higgs field is interpreted in the D4-D5-E6 model as the same Higgs field that gives mass to the SU(2)
weak bosons and to the Dirac fermions by the Higgs mechanism.

The Higgs mechanism requires "spontaneous symmetry breaking" of a scalar field potential whose minima are not
zero, but which form a 3-sphere SU(2). In particular, one real component of the complex Higgs scalar doublet is set to
v / sqrt(2), where v is the modulus of the 3-sphere of minima, usually called the vacuum expectation value.

If the 3-sphere is taken to be the unit quaternions, then the "spontaneous symmetry breaking" requires choosing a
(positive) real axis for the quaternion space.

In the standard model, it is assumed that a random vacuum fluctuation breaks the SU(2) symmetry and in effect
chooses a real axis at random.

In the D4-D5-E6 model, the symmetry breaking from conformal Spin(0,6) to de Sitter Spin(0,5) by fixing the 1 scale
and 4 conformal gauge degrees of freedom is a symmetry breaking mechanism that does not require perturbation by a
random vacuum fluctuation.

Gauge-fixing the 1 scale degree of freedom fixes a length scale. It can be chosen to be the magnitude of the vacuum
expectation value, or radius of the SU(2) 3-sphere.

Gauge-fixing the 4 conformal degrees of freedom fixes the (positive) real axis of the SU(2) 3-sphere consistently
throughout 4-dimensional spacetime.

Therefore, the D4-D5-E6 model Higgs field comes from the breaking of Spin(0,6) conformal symmetry to Spin(0,5) de
Sitter gauge symmetry, from which Einstein-Hilbert gravity (with Torsion) can be constructed by the MacDowell-
Mansouri mechanism.

In Einstein-Cartan theory as a theory of defects in space-time, gr-qc/0306029, M. L. Ruggiero and A. Tartaglia say:

"... The Einstein-Cartan theory of gravitation and the classical theory of defects in an elastic medium are
presented and compared. The former is an extension of general relativity and refers to four-dimensional
space-time, while we introduce the latter as a description of the equilibrium state of a three-dimensional
continuum. Despite these important differences, an analogy is built on their common geometrical
foundations, and it is shown that a space-time with curvature and torsion can be considered as a state of a
four-dimensional continuum containing defects. ... torsion refers to the non-symmetric part of the affine
connection in a manifold, and in general relativity the torsion is assumed to be zero. ... From a physical

http://xxx.lanl.gov/abs/gr-qc/9410045
http://xxx.lanl.gov/abs/gr-qc/9405013
http://xxx.lanl.gov/abs/gr-qc/9407032
http://xxx.lanl.gov/abs/gr-qc/9411013
http://xxx.lanl.gov/abs/gr-qc/9711043
http://xxx.lanl.gov/abs/gr-qc/9710027
http://xxx.lanl.gov/abs/gr-qc/9710027
http://xxx.lanl.gov/abs/gr-qc/9710027
http://xxx.lanl.gov/abs/gr-qc/9710027
http://xxx.lanl.gov/abs/gr-qc/0306029
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point of view, torsion in ECT is generated by the spin. Hence, in ECT, both mass and spin, which are
intrinsic and fundamental properties of matter, influence the structure of space-time. ...

... we want to introduce the concept of torsion by illustrating its use in the theory of defects, where
curvature and torsion are used to describe the geometric properties of a material continuum. ... the
Einstein-Cartan theory of gravitation and the theory of defects have similar fundamental equations, and we
shall stress the analogies and differences in their underlying geometric structure. ...

... Trautman ... introduced a characteristic length to estimate the effects of torsion, the "Cartan"
radius. To achieve the condition ...[that] spin effects ... be of the same order as mass effects ... or,
alternatively, when the matter density is [about] 10^47 g cm^(-3) for electron-like matter and 10^54 g
cm^(-3) for nucleon-like matter, ... we can imagine that a nucleon of mass m should be squeezed so that
its radius coincides with the Cartan radius r_Cart ... For a nucleon we obtain r_Cart = 10^(-26) cm,
which is very small when compared with macroscopical scales, but it is larger than the Planck length.
Hence, torsion must be taken into account to achieve a quantum theory of gravity. ...

... formally, the Einstein-Cartan field equations describe the defect state of a three-dimensional
continuum, at least when the defects are small so that we can use a linear approximation. The analogy is
completed by the conservation equations, which, stated as geometric identities, give the correct
conservation laws for dislocations and disclinations. ... Now we ask if we start from this three-dimensional
correspondence in the linearized theory, is it possible to say something about the 3 + 1 space-time
situation? ... When passing from 3 to 4 dimensions, there is an important difference in the geometric
description of the medium. In three dimensions we can say that the effect of disclinations is to produce
curvature. We used the Einstein tensor Gij to write the incompatibility equation, but we did not say
explicitly that the curvature tensor and the Einstein tensor are equivalent. It is well known that in three
dimensions they have the same number of independent components, which means that when the curvature
tensor is zero, the Einstein tensor also is zero and vice versa. The presence of defects produces a nontrivial
Einstein tensor, which also means that the curvature tensor is not zero. The same correspondence does not
hold in four (or more) dimensions, because we can have curvature even if the Einstein tensoris zero. In
particular, far from the sources, the curvature tensor could be nonzero. Indeed, this happens also in general
relativity, because space-time is curved even far from the sources. If we extend the analogy to a four-
dimensional context, we should expect that the effects of defects propagate through the manifold and are
not purely local, as in three dimensions.

Kleinert ... adopted a linearized approach and showed that space-time with torsion and curvature
can be generated from a flat space-time using "singular coordinate transformations," and is
completely equivalent to a medium filled with dislocations and disclinations. In other words his
singular coordinate transformations are the space-time equivalent of the plastic deformations which lead to
incompatible states ... Hence, at least in this approximation, space-time can be thought of as a defect state,
and defects are nothing but mass, mass current, and spin. The next important point is to try to go beyond
the linear approximation.

We did our previous comparisons assuming small defects in order to use a linearized theory. As we have
said, this assumption is fundamental for defining a density of disclinations. We must consider also that in
real bodies there are physical constraints on the size of defects: additional or missing matter should not be
such as to produce cracks in the structure. Hence, from a phenomenological point of view, it is often
suffcient to use a linear theory, as it usually the case for the elastic theory of defects, where the linear
Hooke's law is used.

However, curvature and torsion can always be introduced geometrically by the parallel transport procedure
... No approximation is contained in the equations governing curvature and torsion, so from the viewpoint
of a geometric treatment no linearization is needed. ...

... four-dimensional equations which characterize the state of the medium ...[are]... a nonlinear

http://www.physik.fu-berlin.de/~kleinert/
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generalization of the incompatibility equation, and ... the proportionality between torsion and the
dislocation tensors. ... The correspondence between ...[them]... and ... the Einstein-Cartan field equations
... is obtained ...[for the proportionality between torsion and the dislocation tensors by]... using the
definition of the Palatini tensor ...

... We can then say that Einstein-Cartan space-time can be considered as a defect state of a four-
dimensional continuum, and the equations that describe the dynamical properties of this continuum
correspond to the incompatibility equation and torsion source equation for space-time. This
correspondence is an interesting analogy for the Einstein- Cartan theory. The meaning of the analogy
becomes clear on physical grounds when we use three-dimensional equations in a linear theory of defects,
where we have seen that the dislocation density is analogous to the moment stress tensor, and the total
density of defects is analogous to the force stress tensor. ... In this analogy, the Poincare group, which is
defined by the semidirect product P(10) = SO(1,3) x T(4), takes the place of the Euclidean group of R3. In
this case we have six kinds of disclination-like deformations, and four kinds of dislocation-like
deformations, which yield 10 different Riemann-Cartan spaces filled with topological defects. ... a Burgers
vector B in T (4) and a Frank matrix G in SO(1,3) are defined by the parallel transport of a tetrad in the
Riemann-Cartan space U4 around the line-like defect region. In this way, a space-time with curvature and
torsion is thought of as a distorted medium filled with dislocations and disclinations ...".

 

Einstein-Hilbert gravity as a spin-2 field theory in flat spacetime:

The physical 4-dimensional SpaceTime of the D4-D5-E6-E7-E8 VoDou Physics model is a 4-dimensional
HyperDiamond lattice SpaceTime that is continuously approximated globally by RP1 x S3 and locally by Minkowski
SpaceTime, with Gravity coming from the 15-dimensional Conformal Group Spin(2,4) by the MacDowell-Mansouri
mechanism. The curved SpaceTime of General Relativity is not considered fundamental, but is produced by by starting
with a linear spin-2 field theory of massless gravitons in flat spacetime, and then adding higher-order terms to get
Einstein-Hilbert gravity (without a cosmological constant - to get a cosmological constant, use massive spin-2 gravitons). The observed
curved spacetime is therefore based on an unobservable flat spacetime.

Richard Feynman's book Lectures on Gravitation (1962-63 lectures at Caltech), Addison-Wesley 1995,
contains a section on Quantum Gravity by Brian Hatfield, who says: "... Feynman ... felt ... that ... the fact
that a massless spin-2 field can be interpreted as a metric was simply a "coincidence" ... In order to
produce a static force and not just scattering, the emission or absorption of a single graviton by either
particle [of a pair of particles] must leave both particles in the same internal state ... Therefore the graviton
must have integer spin. ... when the exchange particle carries odd integer spin, like charges repel and
opposite charges attract ... when the exchanged particle carries even integer spin, the potential is
universally attractive ... If we assume that the exchanged particle is spin 0, then we lose the coupling of
gravity to the spin-1 photon ... the graviton is massless because gravity is a long ranged force and it is spin
2 in order to be able to couple the energy content of matter with universal attraction ... Hence, the
gravitational field is represented by a rank 2 tensor field ... the antisymmetric part behaves like a couple of
spin-1 fields ... and therefore should be dumped. This leaves a symmetric tensor field ... the higher spin
possibilities are neglected ...".

Feynman's book also contains a Foreword by John Preskill and Kip S. Thorne in which they say: "...
Feynman's investigations of quantum gravity eventually led him to a seminal discovery ... that a "ghost"
field must be introduced into the covariantly quantized theory to maintain unitarity at one-loop order of
perturbation theory .... it was eventually DeWitt ... and also Faddeev and Popov ... who worked out how to
generalize the covariant quantization of Yang-Mills theory and gravitation to arbitrary loop order ...".

Frank Wilczek, in an article in Physics Today (August 2002, pages 10-11), says: "... There is a perfectly
well-defined quantum theory of gravity that agrees accurately with all available experimental data ... A
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salient difference between how renormalization theory functions in the standard model and how it extends
to include gravity is that, whereas in the standard model by itself we need only specify a finite number of
parameters to fix all the integrals, after we include gravity we need an infinite number. But that's all right.
... The prescription is to put the coeficients of all nonminimal coupling terms to zero at some reference
energy scale ... well below the Planck scale ... the consequences ... are ... far below the limits of
observation ...".

Hatfield, in his Quantum Gravity section, also says: "... When a field is quantized, each mode of the field
possesses a zero-point energy. Since the field is made up of an infinite number of modes, the vacuum
energy of the quantum field is infinite. This infinity is quickly disposed of by normal ordering of the field
operators. The justification for doing so is that we are just redefining the zero point of the energy scale
which is arbitrary to begin with. However, since gravity couples to all energy, when we add gravity, we
can no longer get away with this. ... such a vacuum energy density will appear in a gravity theory as a
cosmological constant. ... this is a big problem. ... The hope was that some kind of hidden symmetry ...
might render the pure gravity sector of theory finite. However, a computer calculation of two-loop
corrections gave a divergent result dashing this hope. ... One way to get improved ultraviolet behavior is to
have more symmetry built into a theory. ... One popular approach is called "supergravity" ... based on a
symmetry between bosonic and fermionic fields called "supersymmetry." ... Unfortunately, when the
dimension of space-time is 4 there still exist potential counterterms (starting at seven loops in the best
case). ...". [Note that in the D4-D5-E6-E7-E8 Vodou Physics model, which includes both the standard
model and gravity, not just gravity alone, there is a subtle supersymmetry that may give ultraviolet
finiteness and solve the problem.]

Preskill and Thorne, in their Foreword, also say: "... the lectures ...[contain]... an unusual approach to the
foundations of general relativity ... That appoach ... develops the theory of a massless spin-2 field (the
graviton) coupled to the energy-momentum tensor of matter, and demonstrates that the effort to make the
theory self-consistent leads inevitably to Einstein's general relativity. ... Feynman was not the very first to
make such a claim. ... The field equation for a free massless spin-2 field was written down by Fierz and
Pauli in 1939 .... Robert Kraichnan ... studied the problem of deriving general relativity as a consistent
theory of a massless spin-2 field in flat space. He described his results in his unpublished 1946-47
Bachelor's thesis ... Kraichnan did not assume that gravity couples to the total energy-momentum tensor ...
he derived this result as a consequence of the consistency of the field equatiions. .... Kraichnan continued
to pursue this problem at the Institute for Advanced Study in 1949-50. ...he received some encouragement
from Bryce DeWitt ... Einstein ... was appalled by an approach to gravitation that rejected Einstein's own
hard-won geometrical insights. ... Kraichnan did not publish ... until 1955 ... in a 1954 paper ... Suraj N.
Gupta ... proceeds as follows: We wish to construct a theory in which the "source" coupled to the massless
spin-2 field h_uv is the energy-momentum tensor, including the energy-momentum of the spin-2 field
itself. If the source is chosen to be the energy-momentum tensor 2T^uv of the free field theory (which is
quadratic in h), then coupling this source to h_uv induces a cubic term in the Lagrangian. From this cubic
term in the Lagrangian, a corresponding cubic term 3T^uv in the energy-momentum tensor can be
inferred, which is then included in the source. This generates a quartic term 4T^uv , and so on. The
iterative procedure generates an infinite series that can be summed to yield the full nonlinear Einstein
equations. ... The first complete version of the argument (and an especially elegant one) was published by
Deser in 1970 ...".

Stanley Deser's paper Gen. Rel. Grav. 1 (1970) 9-18 is described in Misner, Thorne, and Wheeler,
Gravitation, Freeman 1973, pp. 424-425, where they say: ".... Deser summarizes the analysis at the end
thus: "Consistency has therefore led us to universal coupling, which implies the equivalence principle. ...
[The] initial flat "background" space is no longer observable." In other words, this approach to Einstein's
field equations can be summarized as "curvature without curvature" or - equally well - as "flat spacetime
without flat spacetime"! ...".

Preskill and Thorne, in their Foreword, also say: "... Weinberg showed ... From very reasonable
assumptions about the analyticity properties of graviton-graviton scattering amplitudes ... that the theory of
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an intereacting massless spin-2 particle can be Lorentz invariant only if the particle couples to matter
(including itself) with a universal strength; in other words, only if the strong principle of equivalence is
satisfied. ... Once the principle of equivalence is established, one can proceed to the construction of
Einstein's theory ...".

Steven Weinberg, in his book Gravitation and Cosmology (Wiley 1972), says in his Preface: "... I believe
that the geometrical approach has driven a wedge between general relativity and the theory of elementary
particles. ... the passage of time has taught us not to expect that the strong, weak, and electromagnetic
interactions can be understood in geometrical terms, and too great an emphasis on geometry can only
obscure the deep connections between gravitation and the rest of physics. In place of Riemannian
geometry, I have based the discussion of general relativity on a principle derived from experiment: the
Principle of Equivalence of Gravitation and Inertia. ... Riemannian geometry appears only as a
mathematical tool for the exploitation of the Principle of Equivalence, and not as a fundamental basis for
the theory of gravitation. ...".

If you were to start, not with locally Minkowski SpaceTime, but with the curved SpaceTime of General Relativity,
then you would see that the Conformal transformations of Minkowski SpaceTime by the 15-dimensional Conformal
Group Spin(2,4) corresponds to the Conformal transfomations of the curved SpaceTime by the infinite-dimensional
Conformal subgroup of the group Diff(M4) of General Relativistic coordinate transformations of the 4-dimensional
SpaceTime M4 of General Relativity, which Conformal subgroup is defined as those General Relativistic coordinate
transformations that preserve conformal structure and which infinite-dimensional Conformal subgroup can be called
the Weyl Conformal Group. (See Ward and Wells, Twistor Geometry and Field Theory, Cambridge 1991, p. 261.)

To study the curvature of 4-dimensional curved metric SpaceTime (see Misner, Thorne, and Wheeler, Gravitation,
Freeman 1973), start with the 256 = 4^4 component tensor Rabcd, and then impose the symmetries required by
curvature Rabcd = R[ab][cd] = R[cd][ab] and R[abcd] = 0 and Ra[bcd] = 0 to see that the Riemann curvature tensor
Rabcd has 20 independent components. Then decompose Rabcd into the 10-component symmetric Ricci tensor Rab
and the 10-component conformal traceless Weyl tensor Cabcd. Then the Einstein tensor Gab is given by Gab = Rab -
(1/2)R, where R is the scalar curvature. The Riemann tensor Rabcd obeys the Bianchi identities, and the Einstein
tensor Gab is the only contraction that obeys contracted Bianchi identities, which geometrically mean that the boundary
of a boundary is zero. To see the Riemann, Ricci, and conformal Weyl tensors written in terms of spinors or twistors,
see Penrose and Rindler, Spinors and Space-Time, vols. 1 and 2, Cambridge 1986. Penrose (The Emperor's New Mind,
Oxford 1989) describes the Ricci tensor as measuring volume, while the Weyl tensor measures tidal distortion, so that
Ricci is a source like electric charges and currents, but Weyl is like the electromagnetic field that carries waves of
radiation.

If you were to formulate the Conformal Gravity and Higgs structures of Sardinashvily by starting with the curved
metric SpaceTime of General Relativity, you would replace the 15-dimensional Conformal Group Spin(2,4) with the
infinite-dimensional Weyl Conformal Group, and you might get something very much like the Proper Time Dynamics
in General Relativity and Conformal Unified Theory of Gyngazov, Pawlowskiy, Pervushinz, and Smirichinski in gr-
qc/9805083. In their model, as in the D4-D5-E6 model, the Lagrangian has two sectors that are linked by the Higgs
mechanism: a Gravitational Sector that acts to curve physical SpaceTime with characteristic energy that is the energy
of the Planck Mass; and a Standard Model Sector that acts on Internal Symmetry Space with characteristic energy that
is the energy of the Proton Mass. As Gyngazov, Pawlowski, Pervushin, and Smirichinski say, "... Roughly speaking
Planck Mass is nothing but a multiplicity of the proton mass. ...", and as the D4-D5-E6 model says, the Planck Mass /
Proton Mass ratio is on the order of 10^19.

The Conformal Unified Theory of Gyngazov, Pawlowski, Pervushin, and Smirichinski contains spinor particles, such
as neutrinos. SpaceTime transformations of spinors produce torsion displacement in the 4th dimension if you go
around a spatial loop that ends at the beginning spatial point. Gravity with torsion comes from the Cartan point of view
of varying the connection as an independent variable as well as the metric, which is varied in the Einstein point of
view. From the Cartan point of view, torsion does not propagate and its coupling to spin is of the magnitude of the
Gravitational Constant G (Gockeler and Schucker, Differential Geometry, Gauge Theories, and Gravity, Cambridge
1987, p. 71, and Freund, Supersymmetry, Cambridge 1986, p. 104-105). Conformal Weyl curvature is discussed in

http://xxx.lanl.gov/abs/gr-qc/9805083
http://xxx.lanl.gov/abs/gr-qc/9805083
http://xxx.lanl.gov/abs/gr-qc/9805083
http://xxx.lanl.gov/abs/gr-qc/9805083
http://xxx.lanl.gov/abs/gr-qc/9805083
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relation to torsion and spin in the book of Buchbinder, Odintsov, and Shapiro, Effective Action in Quantum Gravity
(IOP 1992).

 

Donoghue has shown a way to formulate gravity as an effective field theory at low energies. He has also written a
shorter survey article.

 

 Geometry of Gravity

In their book Gravitation (W. H. Freeman 1973), Misner, Thorne, and Wheeler say (at pages 380, 378, 420-423):

"... Identify the stress-energy tensor (up to a factor of ... 8 pi G / c^4 ...) with the moment of rotation ... the
conservation of moment of rotation follows from ...

(1) The moment of rotation associated with any elementary 3-cube is by definition a net value, obtained by adding the
six moments of rotation associated with the six faces of that cube.

(2) When one sums these net values for all 8 3-cubes ... which are the boundary of the elementary 4-cube ...[

]... one counts the contribution of a given 2-face twice, once with one sign and once with the opposite sign. In virtue
of the principle that "the boundary of a boundary is zero," the conservation of moment of rotation [ and of stress-
energy ] is thus an identity. ...

"Mass-energy curves space" is the central principle of gravitation. ...

"Space" means spacelike hypersurface. ...

the scalar curvature ... of the 3-geometry intrinsic to the [ spacelike ] hypersurface ... is defined by ... measurements of
distance made within the hypersurface ...

the "extrinsic curvature" of this 3-geometry relative to the 4-geometry of the enveloping spacetime ... "how curved one
cuts his slice" ...

"curvature of space" must (1) be a single number ( a scalar ) that (2) depends on the inclination ... of the cut one makes

http://xxx.lanl.gov/abs/gr-qc/9405057
http://xxx.lanl.gov/abs/hep-th/9409143
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through spacetime ... in constructing the hypersurface ... but (3) must be unaffected by how one curves his cut. ...

All of Einstein's geometrodynamics is contained in this statement ...

the "Moment of Rotation" associated with a unit element of 3-volume ... in the hypersurface ... = ...

= Intrinsic Curvature Scalar + Extrinsic Curvature Scalar =

= 16 pi ( Local Density of Mass-Energy )

... [ which is ] valid for every spacelike slice through spacetime at any arbitrary point ...

The factor 16 pi is appropriate for the ... system of units ... density ... in cm^(-2) given by

G / c^2 = 0.742 x 10^(-28) cm / g

multiplied by the density ... expressed in ... g / cm^3 ...".

 

In Lecture 11.2 of his Feynman Lectures on Gravitation (Addison-Wesley 1995), at page 154, Richard Feynman says:

 "... we may give an interpretation of the theory of gravitation ... as follows: ... Consider a small three-dimensional
sphere ... [ in a ] three-space perpendicular to the time axis ... Its actual radius exceeds the radius calculated by
Euclidean geometry ... by an amount proportional ... [ by the factor ] G / 3 c^2 ... to the amount of matter inside the
sphere ... one fermi per 4 billion metric tons ... we require the same result to hold in any coordinate system regardless
of its velocity. ...".

 

The D4-D5-E6-E7-E8 VoDou Physics model has 5 Conformal GraviPhotons:

1 that scales/dilates spacetime, whose action is like just expanding or contracting space at a single given point, and its
action is suppressed because of Feynman's factor of G / 3 c^2 that is of the order of about 10^(-28); and

4 that do special conformal transformations, which have some global nonlocal effects

by which they can expand space at one point and produce a corresponding contraction of space at another point. Their
effects are globally conservative in that there is no total net input or output of energy.
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Geometric Algebra Gauge-Theory Gravity

 

In astro-ph/9707165, Lasenby, Doran, Dobrowski, and Challinor say:

"... Gauge-theory gravity, expressed in the language of Geometric Algebra [Clifford Algebra],

allows very efficient numerical calculation of photon paths. ... We discuss ... applications of a gauge theory of gravity
... The theory employs [two] gauge fields in a flat Minkowski background spacetime to describe gravitational
interactions. ... The first of these, h(a), is a position-dependent linear function mapping the vector argument a to
vectors. The position dependence is usually left implicit. Its gauge-theoretic purpose is to ensure covariance of the
equations under arbitrary local displacements of the matter fields in the background spacetime. The second gauge field,
W(a), is a position-dependent linear function which maps the vector a to bivectors. Its introduction ensures covariance
of the equations under local rotations of vector and tensor fields, at a point, in the background spacetime. Once this
gauging has been carried out, and a suitable Lagrangian for the matter fields and gauge fields has been constructed, we
find that gravity has been introduced. ... the theory is formally similar in its equations (hence local behaviour) to the
Einstein-Cartan-Kibble-Sciama spin-torsion theory, but it restricts the Lagrangian type and the torsion type (... torsion
that is not trivector type leads to minimally coupled Lagrangians giving non-minimally coupled equations for quantum
fields with non-zero spin). ...

If we restrict attention to situations where the gravitating matter has no spin, then there are still differences between
general relativity and the theory presented here. These differences arise when time reversal effects are important (e.g.
horizons), when quantum effects are important, and when topological issues are addressed. ...

... within the framework of gauge-theory gravity, the Kerr singularity is composed of a ring of matter, moving
at the speed of light, which surrounds a disk of pure isotropic tension. ...

... As an interesting aside, we note that self-consistent homogeneous cosmologies, based on a classical Dirac field,
require that k = 0 (the universe is spatially flat). ... ".

 

In the paper Gravity, gauge theories and geometric algebra, downloadable from the web page of The Geometric
Algebra Research Group at Cavendish Laboratory, University of Cambridge, Lasenby, Doran, and Gull say: that
"...fermionic matter would be able to detect the center of the universe if k=/= 0 [if the univese were not spatially
flat] ...".

 

In the paper Effects of Spin-Torsion in Gauge Theory Gravity, downloadable from the web page of The Geometric
Algebra Research Group at Cavendish Laboratory, University of Cambridge, Doran, Lasenby, Challinor, and Gull say:
that "... Within [Gauge-Theory Gravity], torsion is viewed as a physical field derived from the gravitational
gauge fields. This viewpoint has some conceptual advantages over that used in differential geometry, where torsion is
regarded as a property of a non-riemannian manifold. ... for a massive spinning point-particle, moving in a
gravitational background with torsion ...the motion is not generally geodesic, the spin vector is not Fermi-transported,
and the particle couples to the torsion. ... spinning point particles see a preferred direction in space due to the spin
of the matter field. ... with spin there are extra physical fields present which have observable consequences. ...".

 

In gr-qc/9910099, Chris Doran says: "...

A new form of the Kerr solution

http://xxx.lanl.gov/abs/astro-ph/9707165
http://www.mrao.cam.ac.uk/~clifford/
http://www.mrao.cam.ac.uk/~clifford/
http://www.mrao.cam.ac.uk/~clifford/
http://www.mrao.cam.ac.uk/~clifford/
http://xxx.lanl.gov/abs/gr-qc/9910099
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... is global and involves a time coordinate which represents the local proper time for free-falling observers on a set of
simple trajectories. ... The Kerr solution ... is global, making it suitable for studying processes near the horizon. ... the
time coordinate measured by a family of free-falling observers brings the Dirac equation into Hamiltonian form
... This form of the equations also permits many techniques from quantum field theory to be carried over to a
gravitational backgroundwith little modification. ... ".

 

 

Exotic Spacetime and Gravity

J. Sladkowski, in gr-qc/9906037, Strongly Gravitating Empty Spaces, says:

"... We use various results concerning isometry groups of Riemannian and pseudo-Riemannian manifolds
to prove that there are spaces on which differential structure can act as a source of gravitational force
(Brans conjecture). ...

[If the] isometry group G of the solution acts nonproperly on R4 ... [then] G is locally isomorphic to
SO(n,1) or SO(n,2 ). But the nonproper action of G on R4 means that there are points infinitely close
together in R4 ... such that arbitrary large different isometries ... in G maps them into infinitely close points
in R4 ... . There must exists quite strong gravity centers to force such convergence (even in empty
spacetimes). ...

We see that ... Einstein gravity is quite nontrivial even in the absence of matter. ... Note that we have
proven a weaker form of the Brans conjecture: there are four-manifolds (spacetimes) on which differential
structures can act as a source of gravitational force just as ordinary matter does. ...".

Note that SO(n,1) and SO(n,2) correspond to Lorentz and Conformal groups, respectively, and their geometry is
related to Lie Sphere Geometry and SpaceTime Correlations.

 

Quantum Gravity

Renormalizable quantum theories are well known for the three forces of the Standard Model (electromagnetism, the
weak force, and the color force), and they are part of the D4-D5-E6 model.

The standard model quantum path integral sum over histories breaks the gauge group invariance of the Lagrangian,
because the path integral must not overcount paths by including more than one representative of each gauge-
equivalence class of paths. The remaining quantum symmetry is the symmetry of BRST cohomology classes.
Knowledge of the BRST symmetry tells you which ghosts must be used in quantum calculations, so the BRST
cohomology can be taken to be the basis for the quantum theory.

A good description of BRST cohomology is in the paper of Garcia-Compean, Lopez-Romero, Rodriguez-Segura, and
Socolovsky. As they state, the only force for which a renormalizable quantum theory is not well known is gravity.

They discuss two current approaches to quantum gravity:

string theory, which abandons point particles even at the classical level; and

redefinition of classical general relativity in terms of new variables, the Ashtekar variables, and trying to use the new

http://xxx.lanl.gov/abs/gr-qc/9906037
http://xxx.lanl.gov/abs/hep-th/9408003
http://xxx.lanl.gov/abs/hep-th/9408003
http://gravity.phys.psu.edu/pubs/newvariables.ps
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variables to construct a quantum theory of gravity.

Nieto, Obregon, and Socorro have shown that the MacDowell-Mansouri Spin(0,5) = Sp(2) de Sitter Lagrangian for
gravity used in the D4-D5-E6 model plus

a Pontrjagin topological term

is equal to

the Lagrangian for gravity in terms of the Ashtekar variables plus

a cosmological constant term - which may vary during Expansion of the Instanton Universe, plus

an Euler topological term - which counts the number of handles of a maniforld and for 4-dim spacetime is a 4-form
that is proportional to the square root of the determinant of the 4x4 matrix representing the curvature 2-form (see sec.
11.4 of Nakahara, Geometry, Topology, and Physics, Adam Hilger 1990).

A Pontrjagin topological term for 4-dim spacetime is proportional to the trace of the square of the 4x4 matrix
representing the curvature 2-form (see sec. 11.4 of Nakahara, Geometry, Topology, and Physics, Adam Hilger 1990).
It may correspond to creation and expansion of an Instanton Universe.

Medina and Nieto have shown that the Pontrjagin term may be related to Chern-Simons theory for gauge group
Spin(2,3), which in turn may be related to conformal field theory in 1+1 dimensions. Smolin has surveyed the Crane
ladder of dimensions going from 3+1 dimensions to 2+1 (Chern-Simons topological theory with massive gravitons) to
1+1 (WZW conformal field theory). Smolin says that the ladder is related to the holographic hypothesis of 't Hooft and
Susskind that a quantum field theory on the interior of a black hole is best described by a quantum field theory on its
boundary. By using the Crane ladder, you can study black holes with the methods of topological quantum field theory,
knot theory, and category theory that are described by Baez in his series This Week's Finds in Mathematical Physics as
well as in his books and papers.

Therefore, although the quantum gravity methods of string theory cannot be used in the D4-D5-E6 model because the
D4-D5-E6 model uses fundamental point particles at the classical level, methods based on Ashtekar variables are
available. Two such approaches are:

a topological approach based on loop groups and spin networks; and

an algebraic approach based on getting BRST transformations from Maurer-Cartan horizontality conditions.

 

Spin Networks

Spin Networks are defined by Baez as "...graphs embedded in a manifold S (the space of spacetime) with edges
labelled by representations of a Lie group G and with vertices labelled by intertwining operators. Spin networks define
gauge-invariant functions on the space A of connections of any G-bundle over S...".

The intertwining operators are related to the fermion creation and annihilation operators in the 3x3 Octonion Nilpotent
Heisenberg Algebra Matrix Model.

The configuration space of gravity using the Ashtekar variables is not the space of metrics, but the space of
connections on an SL(2,C) bundle (with compact real form SU(2) = Spin(3)) over S.

The constraints of canonical quantum gravity are then polynomial, and the diffeomorphism constraint is invariance
under diffeomorphisms of S. Since loops are invariant under diffeomorphisms of S, and since Wilson loops can

http://xxx.lanl.gov/abs/gr-qc/9402029
http://vishnu.nirvana.phys.psu.edu/newvariables.ps
http://xxx.lanl.gov/abs/hep-th/9508128
http://xxx.lanl.gov/abs/gr-qc/9505028
http://xxx.lanl.gov/abs/gr-qc/9310026
http://xxx.lanl.gov/abs/hep-th/9409089
http://math.ucr.edu/home/baez/README.html
http://vishnu.nirvana.phys.psu.edu/newvariables.ps
http://xxx.lanl.gov/abs/gr-qc/9504036
http://vishnu.nirvana.phys.psu.edu/newvariables.ps
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represent gauge theories, Rovelli and Smolin proposed a loop representation of quantum gravity.

John Baez, in week 55 of This Week's Finds in Mathematical Physics, discusses work of Rovelli and Smolin and of
Loll in which Rovelli and Smolin have shown that the loop representation of quantum gravity is equivalent to an
SU(2) Spin Network representation and

Loll has calculated that spatial volume eigenstates of the Spin Network space of states are discrete and nonzero, on the
scale of the Planck length, for Spin Networks with at least 4 edges at each vertex.

(Baez says that Rovelli and Smolin made a sign error that led them, in an earlier paper, to conclude that trivalent Spin
Networks could have nonzero spatial volume, and that Loll showed at a 1995 Warsaw workshop that trivalent Spin
Networks had zero spatial volume, but 4-valent Spin Networks had nonzero Planck-scale spatial volume.)

This leads to the 4-dimensional HyperDiamond Feynman Checkerboard based on the 4-dimensional lattice structure of
Michael Gibbs and David Finkelstein.

Gibbs views the 4-dimensional HyperDiamond Feynman Checkerboard as being a lattice in a 4-dimensional
spacetime, while Finkelstein developed the Quantum Graphs used in construction of the lattice as a theory of abstract
Quantum Graphs not embedded in spacetime, but from which spacetime should be derived.

The D4-D5-E6 model has the discrete structure of the Finkelstein-Gibbs HyperDiamond lattice, and has a gravity
sector based on the conformal MacDowell-Mansouri mechanism, which has been shown to be closely related to to the
Ashtekar variable picture by Nieto, Obregon, and Socorro.

Baez says that Spin Networks "...were invented in the early 1970s by Penrose ...", and that while the Baez-Rovelli-
Smolin-Loll Spin Networks "...involve graphs embedded in a pre-existing manifold that represents space, his
[Penrose's] spin networks were abstract graphs ... intended as a purely combinatorial substitute for a spacetime
manifold."

Since the Finkelstein-Gibbs 4-dimensional HyperDiamond lattice has spatial structure of the 3-dimensional Diamond
lattice, whose natural Spin Network has 4-valent tetrahedral structure, Loll's results support the Finkelstein-Gibbs
HyperDiamond Spin Network and the D4-D5-E6 model. As Michael Gibbs says: a 3-valent Spin Network is spatially
like 2-dim graphite and a 4-valent Spin Network is spatially like 3-dim diamond.

Barnett and Crane describe Relativistic Spin Networks in terms of the geometry of the 2-dimensional faces of a 4-
simplex and the group Spin(4) = SU(2) x SU(2). Crane has extended that model to An Octonionic Geometric State
Model also usesthe geometry of a Euclidean 4-simplex and the bivectors on its faces, but, instead of using the group
Spin(4) = SU(2) x SU(2), Crane uses the group Spin(8) and its octonionic structure. Crane goes on to"... choose a
triangulation of the base manifold, then choose a flat, affine lifting of each 4-simplex to the total space T of the
bundle, identified with B4 x R8. This is equivalent to picking a at connection on each 4-simplex. ...". As Crane says,
"... Actually, this is only a partial analog of Kaluza-Klein theory, since the variables correspond to a choice of a
connection, but not of a metric on the base. ...". Crane then decomposes the 28-dimensional basis { Bij } of Spin(8)
into 7 copies of a 4-dimensional Cartan subalgebra whose basis is {B12, B34, B56, B78}, and for which the Spin(8)
triality automorphism can be written as

F12 = (1/2) ( + B12 - B34 - B56 - B78)

F34 = (1/2) ( - B12 + B34 - B56 - B78)

F56 = (1/2) ( - B12 - B34 + B56 - B78)

F78 = (1/2) ( - B12 - B34 - B56 + B78)

The triality action Fij is the same on each of the 7 copies of the 4-dim Cartan subalgebra; the { Fij } constitute a new
basis for the Spin(8) Lie algebra with the same commutation relations as the { Bij }. In the { Fij } basis, the simple

http://math.ucr.edu/home/baez/README.html
http://xxx.lanl.gov/abs/gr-qc/9505006
http://xxx.lanl.gov/abs/gr-qc/9502006
http://xxx.lanl.gov/abs/gr-qc/9511030
http://members.aol.com/jmtsgibbs/
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://xxx.lanl.gov/abs/gr-qc/9402029
http://xxx.lanl.gov/abs/gr-qc/9504036
http://www.gatech.edu/physics/Gibbs.html
http://xxx.lanl.gov/abs/gr-qc/9709028
http://xxx.lanl.gov/abs/gr-qc/9806060
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bivectors are characterized by |F12| = |F34| = |F56| = |F78|, which suggests a state sum formed by labelling "... each
face and each tetrahedron with an irreducible represen tation of Uq(so(8)) whose highest weight satisfied |F12| = |F34|
= |F56| = |F78|, join the representations into a 15Jq symbol [as done by Barnett and Crane for Spin(4)], multiply
together the evaluations of the 15Jq symbols for all the 4-simplices in the triangulation, normalize with the product of
powers of quantum dimensions ..., and sum over labellings. ...we would have to sum over a basis for the tensor
operators at each trivalent vertex in our diagrams, since the representation category of so(8) does not have unique
tensor operators like the representation category of so(3). ..." Crane predicts that his Octonionic Model has a nonzero
cosmological constant and is not chirally symmetric. He suggests that the exceptional Jordan algebra J3(O) and the Lie
algebra E6 might be useful in further work on his model.

Crane's structure is similar to the structure of the 4-dimensional HyperDiamond Feynman Checkerboard used in the
D4-D5-E6 model and in the models of Michael Gibbs and David Finkelstein, whose 4-link future lightcone is a 4-
dimensional simplex, with the 4 future ends of the links forming a 3-dimensional tetrahedron. It is shown here, with a
stereo pair showing 3 dimensions and color coding (green = present, blue = future) for the 4th dimension.

The 4-link future lightcone leading from a vertex looks a lot like the Quantum Pentacle of David Finkelstein and
Ernesto Rodriguez (Int. J. Theoret. Phys. 23 (1984) 887), as well as a lot like an element of the Relativistic Spin
Network of Barnett and Crane.

The future tetrahedron, not including the origin vertex, contains 4 vertices and 4 bivector triangles. Those bivectors
correspond to the 4 translation bivectors of the 10-dimensional Spin(5) Lie algebra, which is based on the Cl(0,5)
Clifford algebra with graded structure 1 5 10 10 5 1, so that there are: 1 empty set, 5 vector vertices, 10 bivector edges,
10 triangles, 5 tetrahedra, and 1 4-simplex. By Hodge duality, the 10 bivector edges correspond to the 10 triangles.

The future lightcone edges leading from the origin are edges on the 6 bivector triangles that include the origin vertex.
Those bivectors correspond to the 6 bivectors of the Spin(4) subalgebra of the Spin(5) Lie algebra. The 6-dimensional
Spin(4) subalgebra is reducible, isomorphic to SU(2) x SU(2), so that it reduces to 3 rotations and 3 Lorentz boosts.
That decomposition is most clearly seen by looking at the dual to the 4-simplex illustrated above, in which its 5
vertices correspond to 5 tetrahedral 3-faces, and vice versa:

In this dual picture, the 4 vector edges leading from the origin break down into 3 green spacelike vector edges leading
from the origin and 1 green-to-blue timelike vector edge leading from the origin. The 3 triangles with 2 spacelike sides
correspond to the 3 rotations, and the 3 triangles with 1 spacelike side and 1 timelike side correspond to the 3 Lorentz
boosts. As in the original lightcone picture, the 4 triangles that do not include the origin correspond to the 4
translations of the Spin(5) Lie algebra.

 

 

http://xxx.lanl.gov/abs/gr-qc/9709028
http://xxx.lanl.gov/abs/gr-qc/9806060
http://xxx.lanl.gov/abs/gr-qc/9709028
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BRST Quantization is described HERE.

Chern-Simons Time

Nieto, Obregon, and Socorro have shown that Lagrangian action of the Ashtekar variables is a Chern-Simons action if
the Killing metric of the de Sitter group is used instead of the Levi-Civita tensor.

Smolin and Soo have shown that the Chern-Simons invariant of the Ashtekar-Sen connection is a natural candidate for
the internal time coordinate for classical and quantum cosmology, so that the D4-D5-E6-E7 model uses Chern-Simons
time.

 

Quantum Gravity plus Higgs

The D4-D5-E6-E7 model has

a quantum theory of the standard model forces (electromagnetism, the weak force, and the color force), and

a quantum theory of MacDowell-Mansouri-Ashtekar gravity.

The two quantum theories must be combined in order to calculate how standard model particles and fields interact in
the presence of gravity.

Moritsch, Schweda, Sommer, Tataru, and Zerrouki have done this by using Maurer-Cartan horizontality conditions to
get BRST transformations for Yang-Mills gauge fields in the presence of gravity.

This gives a complete quantum structure for the D4-D5-E6-E7 model.

 

What about the Aether in the D4-D5-E6-E7 model?

My personal opinion is that the Aether is compressible, but only at energies around the Vacuum
Expectation Value of the Higgs field, around 250 GeV, which is corrresponds to the Superposition
Separation of an entire single Tubulin in the Brain.

Since the unit Quaternions form the Lie Group Sp(1) = SU(2) = Spin(3) = S3, Maxwell's use of
Quaternions in Electromagnetism anticipated the SU(2) Weak Force and the SU(2)xU(1) ElectroWeak
unification, and Maxwell's consideration of a compressible general elastic Aether medium anticipated the
Higgs mechanism and Torsion Physics.

In terms of the smallest charged Elementary Particle, the First-Generation Fermion Electron Compton
Radius Vortex Particle, the Higgs VEV (about 250 GeV = 5 x 10^5 Me (Electron Masses)) gives the linear
compressibility of the Aether,

Therefore, the Gravitational VEV should be given by the 4-volume compressibility of the Aether, so that
the Gravitational VEV is about ( 5 x 10^5 )^4 Me = 6 x 10^22 Me = 3 x 10^22 MeV = 3 x 10^19 GeV.

Since the Gravitational VEV should correspond to a pair of Planck Mass Black Holes, the Planck Mass
could be derived to be about 1.5 x 10^19 GeV.

http://xxx.lanl.gov/abs/gr-qc/9402029
http://vishnu.nirvana.phys.psu.edu/newvariables.ps
http://xxx.lanl.gov/abs/gr-qc/9405015
http://xxx.lanl.gov/abs/hep-th/9409081
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Tony Smith's Home Page 

Music, Math, and Time

Music and the Genetic Code
Music and the Torah
Music and the Rig Veda
Scales, Skytopia, Equal Temperament, etc.
Paul Hindemith
Beethoven' Late String Quartets

MUSIC and THE PHYSICAL UNIVERSE:

As Onar Aam is a composer of music,

he has remarked that 
 
Western symphony instruments are linear, and 
are easily added together into a coherent whole 
that is a linear superposition of each part, 
 
and that 
 
many modern instruments (as rock guitar) 
and instruments from other cultures (as sitar) are non-linear, and  
have a greatly distorted sound that fills a large part of the spectrum, 
making them almost incompatible with other instruments.  
 
He then went on to say that a linear symphonic work (as a string quartet) 
could AS A WHOLE be distorted in a non-linear way (as by a bad stereo system) 
to produce 
A WONDERFUL HOWLING GUITAR INSTRUMENTAL PLAYED WITH CELLOS AND VIOLAS!
 
THERE IS A BEAUTIFUL ANALOGY IN PHYSICS:
 
Quantum field theories of electromagnetism, the weak force, and 
the color force can be expressed in terms of linear wavefunctions.  
The reason these quantum field theories work is that the 
linear wavefunctions have the property of superposition, 
that is, you can superpose a lot of them and you get another 
wavefunction that is a solution of the quantum field equations. 
All this takes place in a flat spacetime.    
So, quantum field theory of the first 3 forces is like a symphony orchestra. 
 
The 4th force, gravity, is VERY nonlinear - so much so, that it 
is hard to express it in terms of a quantum field theory, and 
gravity (in most formulations) stands alone because of its nonlinearity.  
Gravity is the nonlinear force.  
 
HOWEVER, if you FIRST use the superpositions of linear quantum fields of 
the first 3 forces to produce atoms, molecules, etc., 
and THEN apply gravity to the atoms, molecules, etc., 
you see that the atoms, molecules, etc., combine to form stars and 
planets and galaxies, AND the flat spacetime is curved by the gravity 
so that the stars, planets and galaxies move in orbits as we see them do.  
 
In a sense, OUR UNIVERSE IS A DISTORTED SYMPHONY! 
 

 

Music has at least two important characteristics:
 

Music evolves in time; 
and

http://www.stud.his.no/~onar/
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Music has mathematical structure.  

 

 
According to our experience, 
the physical world evolves in time.  
The D4-D5-E6 model accounts for time evolution by using 
octonion structure.
 
It identifies time with the real axis, 
so that it could do that with any of the 
real, complex, quaternion, or octonion numbers.  
 
Althogh it is necessary, a time axis is not sufficient 
for time evolution of the physical world.  
 
For physical time evolution, you need both a time axis and something 
(in the D4-D5-E6 model a spinor fermion such as a quark or electron) 
that experiences evolutionary change as it moves from 
its present point in spacetime 
to another point in its future lightcone.  
 
In the D4-D5-E6 model, the fundamental picture is that spacetime is 
a lattice of points that are connected by links. 
The spinor fermions are located at the points of the lattice.  
 
The evolutionary change comes when a spinor fermion moves 
from a point, along a future lightcone link,  to another point. 
 
How can it evolve as it moves along the link? 
It must interact with something that lives on the link. 
 
In the D4-D5-E6 model, 
the things that live on the links of the lattice spacetime 
are gauge bosons, such as photons, gluons, gravitons, etc. 
 
For the interaction to produce an evolution that 
gives what I would call passage of time, 
it must be able to do three things to the spinor fermion:
 
1.  carry energy from the spinor fermion to 
    another spinor fermion at another point; 
2.  change the character of the spinor fermion 
    (such from up electron to neutrino); and 
3.  carry energy from the spinor fermion to 
    the spacetime lattice 
    (so that a massive fermion can curve spacetime).  
 
In the D4-D5-E6 model, the way the gauge bosons interact 
(with the spinor fermions, and with each other) 
is determined by the Lie algebra of their gauge group.  
 
The real, complex, quaternion, and octonion numbers each 
determine a Lie algebra: 
 
The real numbers have no imaginary part, 
and so have only an empty or trivial Lie algebra.  
For them, there is only a time axis, but nothing to evolve on it. 
Real = trivial static stasis.
 
The complex numbers have only a 1-dimensional imaginary part.  
Their Lie algebra is 1-dimensional U(1) = Spin(2). 
Since it is 1-dimensional, its basis is {i}, and 
the Lie algebra product is [i,i] = ii - ii = 0. 
In the D4-D5-E6 physics model, such gauge bosons are photons, 
and they can carry energy (dissipate it) 
but they cannot change a fermion or curve spacetime.  
Complex = dissipative. 
 
The quaternions have a 3-dimensional imaginary part.  
Their Lie algebra is 3-dimensional SU(2) = Spin(3). 
Since it is 3-dimensional, its basis is {i,j,k}, and 
the Lie algebra product is [i,j] = ij - ji = 2k , etc. 
Here, the Lie algebra product does not vanish, 
but takes the set {i,j,k} into itself. 
In the D4-D5-E6 physics model, 
such gauge bosons can be weak bosons, 
but they could only be a subset of the gluons or of the gravitons. 



Music and Physics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/musPhys.html[4/16/18, 1:30:54 AM]

As weak bosons, they can carry energy, 
and they can change electrons to neutrinos, 
but they cannot curve spacetime.  
Quaternions = dynamic stasis. 
 
The octonions have a 7-dimensional imaginary part.  
They do not form a Lie algebra, but expand 
into the 28-dimensional Lie algebra Spin(8) = S7xS7xG2. 
Here, the Lie algebra product no only does not vanish, 
but expands from 7 to 7+7+14=28 dimensions. 
In the D4-D5-E6 physics model, 
the 28 gauge bosons are:
photon (1),
weak bosons (3), 
gluons (8), and 
gravitons (15) plus 
a complex quantum phase (1). 
 
With octonions there are enough gauge bosons to 
carry energy, 
change fermions, and 
curve spacetime 
(plus have a quantum phase for interference experiments, 
which is a complex number in the D4-D5-E6 model). 
Octonions = evolutionary passage of time.  
 

Onar Aam is working on the mathematical structure of music.  
As he says (in an e-mail message 12 Aug 95), 
the structure may be related to octonions:
-------------------------------------------------
The octave:
 

| | || | | | || || | |
| | || | | | || || | |
| |_||_| | |_||_||_| |
|  |  |  |  |  |  |  |
|__|__|__|__|__|__|__|
 i  j  k  E  I  J  K  

 
Octonion reflexion has given me a new dearly needed tool 
to crack the code of musical harmony using octonions. 
 
Intuition has told me that there is a connection but 
I've only had three real clues to back it up.
 
1) 7 notes, 7 imaginaries
2) Tonika-Sub dominant-Dominant, quaternion triple
3) the octave *repeats* itself. It is fundamentally cyclic.
 
How to preceed from here was somewhat of a puzzle for me 
because the seven keys do not add up trivially into the octonionic rules. 
 
Another problem was the fact that the octave is 
just a subset of the 12-tone scale.
 
That the octave is a subset of the 12-tone scale 
I interpret as the octonion being embedded in a larger geometrical structure.
 
This structure is related to the 24-cell. 
I stress that the octonion is still the arena of harmony. 
The 12-structure is just the background fundament from which 
the harmonic brilliance of the octonion stands out. 
Octonion harmony is nevertheless reflected in this structure.
 
We recall that the octonion has a 3 + 4 or a 3 + 1 + 3 structure. 
Having in mind that the octonion is reflexive we should expect 
this structure to pop up quite a lot.
 
The first appearence of this structure is immediately seen 
by observing the white keys on the keyboard. 
Each white key is separated by a black key except 
at two points in the octave in which the white keys intersect. 
This divides the octave into a 3 + 4 structure.
 

| | || | |       | | || || | |

http://www.stud.his.no/~onar/
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| | || | |       | | || || | |
| |_||_| |   +   | |_||_||_| |
|  |  |  |       |  |  |  |  |
|__|__|__|       |__|__|__|__|
 i  j  k          E  I  J  K  

 
But from the imaginaries we see 
that an 3 + 1 + 3 structure is also implicit,
namely where the IJK mirrors ijk and E is an Extraordinary number. 
Is this also true? 
Yes. 
The keys corresponding to i,E and I are considered base harmonics. 
I is called the Dominant because it "dominates" over E. 
The reason is that harmonically IJK resembles ijk. 
Just look at the keyboard. 
The IJK section looks (and sounds) like a copy of the ijk section.
        
Finally we see a 3 + 1 + 3 structure if we play triad chords succesively 
throughout the octave (i-k-I, j-E-J, k-I-K, E-J-i, I-K-j, J-i-k, K-j-E) 
 
These make up 3 Major chords, 3 minor chords and 1 diminished.
 
Now over to the 12-structure. 
We know that there are 7 white keys and 5 "background" black keys. 
We may call it a 7+5 structure.
        The tone which harmonizes best with i is i one octave up 
(i.e. 12 halftones away). 
The tone which harmonizes next best is the Dominant, I. 
Guess how many halftones this is away from i. 
That's right, 7. 
So the chord i+I+i2 makes a 7+5 structure. 
A very common pattern in music is INVERSION. 
Inverting the 7+5 structure we get 5+7. 
The chord which fits this pattern is i+E+i2, 
and E as we recall is the Sub-dominant. 
But let is stick with the 7-chord, 
i.e. i+I.
Suppose these seven half tones are a mirror image 
of the seven imaginaries. 
We should then expect there to be a 3+4 structure in it. 
Is there? 
Yes! 
The 4+3 = the Major chord (i+k+E), the most harmonic triad in music. 
 
What about its inversion 3+4? 
That makes up the Minor chord, 
the second most harmonic triad in music.
 
This discourse contains no evidence, only indications. 
Firm evidence requires a thorough understanding of 
the 12-structure which the octonion is embedded in. 
If this structure can be understood then 
I think we will have a theory of music.
 
Onar.
-------------------------------------------------
 
TO EMBED 
the 7-structure and the 5-structure in an octonionic 12-structure, 
consider the Witting polytope in 8 real dimensions. 
 
The Witting polytope also lives in 4 complex dimensions.
 
The Witting polytope can be constructed from the 
4-dim 24-cell by a Golden Ratio expansion 
of the 24-cell to a 24+96 = 120 vertex 4-dim polytope, the 600-cell.  
 
It has octonionic structure and lives in 8-dim space.  
 
Since the Witting polytope has 240 = 20x12 vertices, 
it has 12-structure.  
 
To see the 7 and 5 structures, 
start with the 240-vertex Witting polytope in 8-dim, 
and consider two of its projections in 4-dim, 
the 600-cell and the 24-cell:  
 
-------------------------------------------------  
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FIRST USE THE 600-CELL TO SEE THE 5-STRUCTURE:  
 
The 600-cell has 120 vertices.
Each cell, or 3-dim face, is a tetrahedron.    
A 3-dim projection of the 600-cell is an icosahedron, 
with 12 vertices and 20 faces.  
The faces are triangles, 5 at each vertex.  
 
You could also look at the dual figure to the 600-cell, 
the 120-cell with 600 vertices.  
Each of the 120 cells are dodecahedra, 
which have 20 vertices and 12 pentagon faces.  
 
Consider the tetrahedron, 
the cell (3-dim face) of the 600-cell. 
It has 4 triangle faces, and 6 edges. 
Note that an edge can be seen as a 2-sided polygon, 
just as a triangle is a 3-sided polygon, 
so you could say that a tetrahedron has 10 = 4 + 6 "faces".  
Also, you can pair up the 4 faces and the 6 edges 
(although it is a complicated thing to do with a 
tetrahedron because of the lack of central symmetry) 
to get from 10 "faces" = 4 triangles + 6 (2-sides) to 
             5 "faces" = 2 triangles + 3 (2-sides)  
 
 
This structure is related to the tensegrity transformation 
from the tetrahedron to the icosahedron:
  

 
-------------------------------------------------
 
NOW USE THE 24-CELL TO SEE THE 7-STRUCTURE:
 
The 12-structure of the 4-dimensional polytope, 

the 24-cell, can be most clearly understood by noticing two things:
it has 24 vertices and 24 octahedra as 3-dim faces; 
and 
it can be projected into 3-dim space such that its 
central figure is a 14-vertex polytope, the rhombic dodecahedron. 
 
The way to picture the rohombic dodecahedron inside the 24-cell is 
to consider the rhombic dodecahedron as containing an interior cube, 
with the rhombic dodecahedron being built by adding a 4-sided pyramid 
to each of the 6 faces of the interior cube.  
 
Each of the 12 rhombic faces is a collapsed octahedron of the 24-cell, 
with the rhombus being a cross-section of the octahedron.  
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That is, 
the 2 outer vertices of the rhombic face are the 
top and bottom vertices of the octahedron, 
the 2 middle (on the interior cube) vertices are each 
front and back side vertices of the octahedron, plus the edge between them, 
and the 4 edges of the rhombic face are each 
a side triangular face of the octahedron, plus edges.  
Further, the rhombic face can be cut into 2 triangles, each of which 
is 2 (front and back) triangular faces of the octahedron, plus edges. 
 
That gives the 2 + 2x2 = 6 vertices, 
           the 2 + 4x2 + 2 = 12 edges, and 
           the 4 + 2x2 = 8 triangular faces
of the octahedron.  
 
That accounts for 12 of the octahedra of the 24-cell. 
 
Inside the rhombic dodecahedron there are 6 octahedra, 
each with one vertex at the center of the rhombic dodecahedron 
and one opposite vertex at one of the 6 outer vertices 
of the rhombic dodecahedron.
 
The central square of each of those 6 octahedra is 
a square face of the interior cube of the rhombic dodecahedron.  
 
Each of those 6 octahedra is the projection of 2 octahedra of the 24-cell. 
 
This accounts for all 12 + 2x6 = 24 octahedra of the 24-cell.  
 
Since the rhombic docecahedron has 14 vertices, 
and they are opposite each other, 
you can get 7 vertices.  
 
You can also consider the dual figure to the rhombic dodecahedron, 
the cuboctahedron, which has 14 faces (8 triangles and 6 squares). 
Since they are opposite to each other, 
you can get 7 faces = 4 triangles + 3 squares.  
 
-----------------------------------------------
 
THEREFORE the 7 and 5 structures in music 
correspond to different projections of the Witting polytope 
from 8 real dimensions into lower dimensions.    
 
In some sense, the 7-structures are related to the 24-cell 
and therefore to the ordinary 4-dim subspace 
 
while 
 
the 5-structures are related to the 600-cell 
and therefore to the Golden sqrt(5) 4-dim subspace
 
of the 8-dim Witting polytope.  
 
 
From the 4(complex)-dim point of view, 
 
the 7-structures are REAL 
and 
the 5-structures are IMAGINARY.  
 

 
Onar Aam's musical discussions also
deal with harmonic structures.  
 
He associates the three division algebras (C ,Q and O) with 
the Dissipative, the Autopoietic and the Reflexive.
Use the following correspondences: 
 
C       Q       O
sine    tone    chord
 
C corresponds to the sine wave and  
Q corresponds to harmonic combinations of sine waves. 
 
The Sine wave is the most basic kind of tone. 
When we combine sines harmonically 
we do not experience them as many sines 
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but as _one_ tone, i.e. as a unity. 
Instead of hearing individual sines 
we experience them as _timbre_, 
a kind of aural "color" gestalt. 
Here is why:  
When we play two sines with frequencies f1 and f2 
simultaneously something strange happens perceptually. 
In addition to the two sines we can also hear 
a third imaginary tone f3 below with the frequency  f2 - f1 . 
Now, if we focus on this imaginary tone
instead of the two others then something odd happens. 
The two real frequencies f1 and f2 vanish and instead 
we experience them as the _timbre_ (or sharpness) 
of the imaginary tone f3 .  
In the quaternion product there is exactly such an annihilation. 
If we multiply i and j then both i and j are annihilated and 
a new imaginary k is simultaniously created. 
The perceptual structure of combined sines is exactly 
that of the quaternion multiplication.
 
The Ear works as a kind of differentiator. 
If two sines with frequencies f1 and f2 are played together 
then the ear will tend to hear a third frequency which 
is the _difference_ between the two, f2 - f1. 
When this process is applied to a harmonic sound 
something rather strange happens. 
A harmonic sound with basic frequency f
contains harmonics with frequencies 2f, 3f, 4f etc. 
Now if we take the differences between all these frequencies 
then we get the following:
 
4f-3f = 3f-2f = 2f-f = f
4f-2f = 3f-f = 2f
4f-f = 3f
 
As you see the delta-values maps into the original function. 
If we continue to iterate this process 
then all the values of the overtones will be mapped into f. 
As a result we will only hear one frequency 
in any harmonic sound, namely f. 
All the other frequencies have self-annihilated 
and mapped into f. 
This of course does not mean that 
the other frequencies have "disappeared". 
Instead we now hear them as Timbre, 
i.e. the sharpness and brightness of the sound. 
This act of "disappearence" is what in phenomenology 
is called _transparency_.
That is, the original sensations become invisible and 
we see something else instead. 
This is exactly how mirrors work too.
A mirror is just a surface that reflects light. 
When we look into a mirror we don't see this surface, 
but rather an object on the "other side".
 

 
Onar Aam has noted that 
it is IMPOSSIBLE to create a STATIC 4-dimensional image of music. 
The reason is as that music is essentially 
a chain of _partial_ gestalts in time, 
like a flow of information 
rather than a single piece. 
 
To visualize the D4-D5-E6-E7-E8 VoDou Physics model, 
I have had to FIX (make static) part of the model (spacetime lattice)
to be able to comprehend enough to do calculations.  
Fundamentally, the physics model is REALLY in flux, 
and the spacetime lattice is not fixed and NOT STATIC. 
 
Fundamentally, the physics model is LIKE MUSIC.  
 

Also like music is genetic information. 
It can even be represented by DNA sequence music (215k wav).  
 
It may take a mind like Mozart's 

http://linkage.rockefeller.edu/wli/dna_corr/music.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/abfold.wav
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to comprehend a complete piece of music, 
or model of physics, or a DNA/RNA organism, 
as a whole at once.  
 
 

Dave Rusin has a web page about 
 

"Why 12 tones per Octave?"
 
In it, he says: 
 
"... 
unless you play nothing but octaves, say, you have 
two frequencies which are multiples of the first 
but not of each other. 
The most audible will be the lowest two, 
which are in a 3:2 ratio. This is the pure fifth,
...
If we build fifths above the fifths, 
we get more tones in the scale 
(typically we reduce by an octave, i.e., a factor of 2, 
whenever producing a tone of more than twice the original frequency). 
This of course is the construction of the circle of fifths. 
... 
the process never terminates: 
no power of (3/2) is ever a whole number of octaves 
(or indeed any integer multiple of the first frequency)
...
So we fudge the fifth to make the equal-tempered scale: 
find a ratio r roughly equal to 3/2 so that 
some small power of  r is a power of 2. 
This amounts to finding good integer approximations 
for the solutions of (3/2)^x = 2^y, 
which we rewrite as  3^k=2^l, or l/k=log3/log2=1.584962501...
The theory of continued fractions tells us how to do this: 
Form the continued fraction expansion of this real number, 
stop at certain points, and reevaluate the fraction l/k 
which will approximate log3/log2. 
...
So here it is: log3/log2= cont.frac[1,1,1,2,2,3,1,5,2,23,...], 
which gives the following optimal approximations:
1/1, 2/1, 3/2, 8/5, 19/12, 65/41, 84/53. 485/306, 1054/667,...
(I stop here because the next term to use, 23, is really large, 
so that 1054/667 is a much better appproximation 
than the 667 leads you to expect;
the next best approximation has a huge denominator).
...
I find it a curious twist of nature that 
the highly-divisible number 12 shows up here; 
...
Also I think it is interesting that the 12 shows up corresponding 
to the [1,1,1,2,2] part of the fraction; 
the next number (3) is larger so 19/12 is a pretty good approximant 
to log3/log2, considering the size of its terms; 
the 65/41, by contrast, is less impressively good. 
I guess nature just provided for us well.
I think this explains 
the prevalence of the 5-note and 12-note scales." 
 
 
 
Note that the last integer 1 in the quoted early part of 
the continued fraction sequence corresponds to 84/53, 
indicating that a 53-note equal-tempered scale 
may have advantages 
over 41-note (coefficient 3) or 306-note (coefficient 5), 
and 
that a 53-note equal-tempered scale was discovered 
around 40 B.C. by King Fang, in China. 
It is interesting that the 53-note equal-tempered scale 
has the lowest number of notes with coefficient 1, 
and more notes than 2, 
since the 5-note and 12-note equal-tempered scales 
both have coefficent 2.  

http://www.math.niu.edu/~rusin/
http://www.math.niu.edu/~rusin/uses-math/music/12
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A Skytopia web page says: "... the standard (Chromatic) scale is made up of 12 notes or tones ...

Why not 5, 17, 66 or 59127 ??

Perhaps this has something to do with our brain's psychoacoustical response, with a bit of maths thrown in for good
measure - but it's not really exactly clear why there are twelve notes. ...

... successive powers of 3 will 'complete' the scale after 12 iterations (the basis behind Pythagorean tuning), but this
can't be the full story, since the twelth iteration (3^12 or 3^-12) is a fraction over (or under) the octave. This is
infamously known as the so-called 'wolf' note. ...

... you can surround a single sphere perfectly with 12 identically sized spheres - with each sphere perfectly touching its
neighbouring spheres (this forms the points of the cuboctahedron). Twelve also has the exclusive property of being the
Gravitational Symmetry Limit - another sphere arrangement based on the icosahedron ...

... a little bit about each temperament. ...

... 12-Tone Equal Temperament ("12-teT", "12-EQ", "12-eT", or simply "12-equal") The scale which is used
predominantly throughout most of the world (piano/guitar/keyboard/midi/etc.) is the '12 tone even (or equal)
tempered scale'. It differs from many other scales in the sense that all 12 pitches are 'fixed' and equally spaced
apart from each other - enabling modulation through any tonal key without sounding 'off tune'. It is made up
thus: 2^(x/12) - where the first octave can be produced by defining x from 0 to 12. ...
... 5-limit Just Intonation ("Just Intonation", "JI", "Pure temperament", consisting of "Pure" or "Just" ratios or
intervals) Just Intonation aims to build its scale by multiplying or dividing whole numbers - thus allowing for
'beat-less' chords (see later). It is called 5-limit, because only the prime numbers up to 5 are used (that's the first
3 prime numbers - 2, 3 and 5). ...
... 'Well' temperament. Without delving too much into the technical theory, this attempts to strike a compromise
between the supposedly 'pure' sound of Just Intonation (JI), and the practicality and ease of use of 12-equal. ...
it's closer to 12-eT ...
... 3-limit Just Intonation ("Pythagorean Intonation", "circle of fifths", "cycle of fifths", "Just Intonation") Next
up is the scale discovered by Pythagoras based on the 'circle of fifths' ... Instead of using the first three prime
numbers (2, 3 and 5) as 5-limit does, it only uses the first two prime numbers - 2 and 3. ...
... if you were to have a theoretical 2-limit version of Just Intonation, the only pitches you'd be able to get for
your scale - are pure octaves, since only multiplication or divisions of the number 2 would be allowed. ...
... There's a ... 7-limit version of Just Intonation. This goes one further and now uses the prime numbers: 2, 3, 5
and 7 ...
... there's a branch off Just Intonation called Meantone temperament. Similar to Well Temperament, each pitch is
usually a 'fixed' compromise so that it can be used for traditional instruments such as the piano. The main aim to
to attain 'pure' thirds (at the cost of the pure fifths) by pitching the 'whole tone' between the two most commonly
used whole tone intervals from pure JI (10/9 & 9/8) - producing a pitch of 1.118. ...
... The ultimate though is a form of JI called 'Dynamic' or 'Adaptive' Just Intonation. This bypasses the need for
Meantone or Well Temperament completely, as every pitch is altered and tailored during the course of the tune.
Naturally, this won't be possible on traditional instruments, but a computer could handle the job. ...

... The 12-eT Vs. JI survey. Decide for yourself what tuning you prefer. ... Also see people's individual comments! ...".

Michael Rubinstein says, in his web page entitled The conspiracy of equal temperament:

"... Bach did not compose the Well Tempered Clavier to promote the equal tempered tuning system. Equal
temperament actually did not come into use until the *20th* century. Bach's motivation for composing the

http://www.skytopia.com/project/scale.html
http://www.skytopia.com/polls/tuning.log
http://www.ma.utexas.edu/users/miker/
http://www.ma.utexas.edu/users/miker/tuning/tuning.html
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WTC was to demonstrate the feasability of composing in well temperament and to demostrate the varying
key colors in well tempered tuning as one progresses around the circle of fifths.

The various well temperaments used in Bach's time are distinct from our equal temperament. (well
temperament represented a departure from the various meantone tunings that were used in earlier music).
...

Equal temperament is appropriate for some music of the 20th century, especially atonal music, and music
based on the whole tone scale, but not for the works of the 18th and 19th centuries. ...

The well temperaments used throughout the 17 and 18 hundreds also allow one to modulate amongst
different keys. However, the octave is not divided into equal steps. Rather, some semi tones are smaller
and some are larger. Overall, major fifths tend to be pretty close, while the quality of major thirds varies
around the circle of fifths, with the more unstable major thirds tending to fall on the black keys, giving the
various keys different characteristics. Composers of the 17 and 18 hundreds used this in their music.
When we listen to their music in our modern equal temperament, we are not hearing their harmonic
intentions. Key color has been lost. ...

If you don't believe me, you can read more about it in Owen Jorgensen's 1991 encyclopedic work:
'Tuning. Containing The Perfection of Eighteenth Century Temperament, The Lost Art of Nineteenth
Century Temperament, and The Science of Equal Temperament'. He provides ample historical and
scientific evidence for these ideas. The library call number for this masterpiece is MT 165 J667

What should you do if you want to play the music of Bach, Mozart, Beethoven, Chopin, etc the way it was
intended? Find a competent piano tuner who knows how to tune historic well temperaments! ... In Austin,
I recommend Charles Ball ... will have my piano tuned to Thomas Young's 1799 well temperament. Owen
Jorgesen regards it as an idealization of the various well temperaments used. ...

I finally had my piano was finally retuned ala Thomas Young. My simple piano is bursting with character.
I've never had more fun playing through my favorite pieces. The new tuning is also a source of
improvisational inspiration, with the character of the keys suggesting various musical possibilities. Note
for note, there is not much difference between Thomas Young's temperament and equal temperament (at
most 9% of a semitone). However, the effect of playing various note combinations is substantial. ... in
Thomas Young's temperament, because there are several perfectly tuned 5ths and 4ths, and depending on
which key, some other very close intervals, the piano resonates like a gorgeous chime when the sustain
pedal is pressed (thus freeing the other strings to resonate in sympathy with whatever sounds are present).
One can spend hours just playing simple note combinations in Thomas Young and not get bored. ...".

The Sonic Arts web page has material on Micro-Tonal and Just Intonation Music, with links to web pages of:

Jonathan Glasier
Denny Genovese and the Southeast Just Intonation Center
Joe Monzo and an Introduction to his JustMusic Notation

Links for Introductory Material on Tuning

 

Edward Dunne has a nice web page 
about equal temperament and continued fractions, 
in which he says: 
"... around 40 B.C., King Fang, in China, 
discovered the [84/53 approximation] ... 
In particular, Fang noticed that fifty-three perfect fifths 
are very nearly equal to thirty-one octaves. 
This leads to what is sometimes called the Cycle of 53. 
It can be represented by a spiral of fifths, 

http://www.ixpres.com/interval/index.html
http://www.ixpres.com/interval/glasier/homepage.html
http://www.afn.org/~sejic/denny.html
http://www.afn.org/~sejic/
http://www.ixpres.com/interval/monzo/homepage.html
http://www.ixpres.com/interval/monzo/article.htm
http://www.ixpres.com/interval/monzo/begin.htm
http://www.math.okstate.edu/~dunne/
http://www.math.okstate.edu/~dunne/students/Temperament.html
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replacing the more usual circle of fifths...."
 

 
 
N. J. A. Sloane writes and maintains 
The On-Line Encyclopedia of Integer Sequences. 
The continued fraction expansion for log_2(3) 
is in the Data Base of Integer Sequences Part 3:  
I A028507
S A028507 1,1,1,2,2,3,1,5,2,23,2,2,1,1,55,1,4,3,1,1,15,1,9,2,5,7,
T A028507 1,1,4,8,1,11,1,20,2,1,10,1,4,1,1,1,1,1,37,4,55,1,1,49,
U A028507 1,1,1,4,1,3,2,3,3,1,5,16,2,3,1,1,1,1,1,5,2,1,2,8,7,1,1
N A028507 Continued fraction expansion for log_2(3).
R A028507
O A028507 1,4
K A028507 nonn,cofr
H A028507 More info.
H A028507 More info.
A A028507 Tony Smith (tsmith@innerx.net)
p A028507 Digits:=200: convert(evalf( log(3)/log(2) ),confrac); 
 

Paul Hindemith

According to Prof. Dr. Helmut Moritz (Physical Geodesy, Graz Technical University Austria) (in e-mail
correspondence): "... Paul Hindemith ... in contrast to most other compose[r]s, was not a pianist but a professional
viola player who led his own string quartet. So he had a very refined musical ear which was offended by the tiny
impurities of the tempered scale and, in his book "Unterweisung im Tonsatz" ("A course of musical composition") he
tried to replace it by intervals of rational numbers. This was not generally recognized, also because the musical fashion
in those years (after 1930) was 12-tone music which made a dogma of the rigorous equality of all 12 tones of the
chromatic scale. Fortunat[el]y, this dogma was later relaxed and now composers freely use all harmonic tools
developed since Johann Sebastian Bach. The piano is now the standard instrument and would be unthinkable without
the tempered scale, allowing free "enharmonic" modulation through all tonalities. Tonalities like A flat major of F
minor, preferred by romantic composers such as Schubert, Schumann, Chopin and Liszt, would sound horribly on a
diatonic piano before the introduction of the tempered scale. Schumann was an excellent pianist and accepted the
situation but called the piano "the most unmusical instrument"... Most other people, including myself, do not hear the
difference, and I fully accept the tempered scale for practical reasons. Curiously enough, new organs are now
frequently built after some historical model, say in the pre-Bach Italian diatonic style. I once tried to play, on such an
organ, a work of the late romantic composer Max Reger, and it sounded so badly that even I noticed the impurity. Last
year I performed some analysis in Mathematica of Hindemith's proposal and approximation by continued fractions,
referred to the tempered scale, and it turned out that Hindemith was acceptable, but the continued fractions were not.
The best, for me, is still the tempered scale...".

In his mathematica notebook on Hindemith and his work "Unterweisung im Tonsatz", Helmut Moritz says:

"... The music of Pythagoras (around 500 B.C.) was primarily a theoretical and abstract subject. By means
of his monochord (one string only) he studied simple integer ratios: octaves, fifth and fourths. Only these
intervals were considered consonant ("poor but pure"). Thirds generated by superimposing 3 fifths (and
subtracting 2 octaves), were considered "dissonant". (So the triad c - e - g was dissonant.). But he knew
well the overtones; calling the following particularly bad third "Pythagorean" seems to me unfair.
(Practically, the Greeks had a much richer musical material, even some kind of chromatic scale, and what
is called "church scales": doric, lydic, ionic, etc, but harmony seems to have been poorly developed and
little is known). Anyway, Pythagoras laid the foundation of both relativity and quantum theory: a^2
+ b^2 = c^2 was the humble origin of line element ds^2 = dx^2 + dy^2 + dz^2 - dt^2 for Minkowski
spacetime, and overtones were to become the corner stone of explaining quantum theory: the Fourier -
Hilbert - Heisenberg vector and matrix mechanics, etc).... [ Helmut Moritz said in e-mail: "... Quantum Theory was
founded independently in two completely different mathematicalforms by two equally great physicists, Heisenberg and
Schroedinger. The miracle was that both mathematical formulations were soon recognized to be equivalent: the underlying Hilbert
space may be formulated in two equivalent ways: as a space of functions or a space if infinite-dimensional vectors. A periodic

http://www.research.att.com/~njas/
http://www.research.att.com/~njas/sequences/eisBTfry00003.html
http://www.math.niu.edu/~rusin/uses-math/music/12
http://www.math.okstate.edu/~dunne/students/Temperament.html
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function is equivalent to the infinite vector formed by its Fourier coefficients. ]...

... Diatonic Scales (up to and including JSBach's earlier "Inventions and Symphonies" for Piano):
old church organs; playable keys: C major, c minor, D, d, E flat major, E , e, F, f, G, g, B flat major,
b minor (13 keys out of 24)
Tempered Scale (from later JSBach's "Das wohltemperierte Klavier"): all 24 keys playable, all
"enharmonic modulations" possible; Haydn, Mozart, Beethoven, Schubert, Schumann, Liszt,
Wagner, Richard Strauss, Debussy, Bartok, Gershwin, Schoenberg,...); all modern pianos, organs...
.... Paul Hindemith - Hindemith' s chromatic scale systematically based on overtones; table from
book "Unterweisung im Tonsatz", "A course of musical composition". He find as simple fractions as
possible, guided by "systematic intuition" ...

... General Problem: To approximate the irrational numbers of the chromatic scale as closely as possibe by
fractions that are as simple as possible There are several different general methods:

1. Pythagorean method: Piling up (or down) one fifth after the other (Slightly unfair terminology)
THEORETICAL, limited power, but historically important and also practically used (in combination
with Method 2) for tuning string instruments. ( By the way, Pythagoras was well aware of the
overtones!)
2. Overtone method: PHYSICAL, refined, used by Hindemith
3. The MATHEMATICIAN immediately thinks of Continued Fractions - Reference: Edward. G.
Dunne, "Pianos and Continued Fractions", INTERNET - In general, however, it is IMPOSSIBLE to
obtain the Hindemith scale by a continued-fraction development of the tempered scale, as I had
hoped originally. ...

The Pythagorean Comma - Eric Weisstein' s Encyclopedia of Music, INTERNET - Piling up 12 fifths
should give the same as piling up 7 octaves, hence the following result should be ONE. The deviation
from 1 is called a COMMA

3/2 ^12 / 2^7 = 1.0136432647705078125

The continued fractions are basic, however, for solving a DIFFERENT PROBLEM: Let us try to approximate
optimally n octaves by m fifths. best approximation by as small m and n as possible

Solution: n = 12, m= 19-12 = 7 our tempered system, justification of JSB! octave ä 12 half tones == 2 fifth
ä 7 half tones ä 3 2

This is why our scale, in the Pythagorean or in the tempered or in the Hindemith variety, comes so NATURAL.
Physically, of course, all goes back to the natural overtone scale. This is why we divide the octave into 12 (equal
or slightly unequal ) parts rather than, for instance, into 22 parts. My guess is that this is based on the
OVERTONE STRUCTURE OF OUR EAR. ...".

 

 

Beethoven's Late String Quartets

Here are some excerpts from some CD liner notes by Constantin Floros:

"... Johannes Brahms numbered ...[ Beethoven's last quartets ]... among the most imaginative of
Beethoven's works, and Richard Wagner described the Quartet in C sharp minor [ Op. 131 ] as a
"revelation from another world." ...
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... Gustav Mahler advocated that the quartets should be played orchestrally, as he was of the opinion that
"performance by four players is wholly inadequate" ...

... with passage of time the enormous technical difficulties with which Ignaz Schuppanzigh and his
colleagues had to struggle were overcome, so that Theodor Helm could write in 1910: "It is precisely
those works of Beethoven which the great majority of his contemporaries described as confused,
insufferable, even "crazy" (this epithet was applied to the last quartets almost universally for more than a
lifetime) which now grip, thrill, involve and move us the most." It is curious that Beethoven himself
foresaw this development. When the news was brought to him that one of his quartets, played by
Schuppanzigh, had met with a poor reception, he said laconically: "One day it will please them." ...

... As to the Grosse Fugue, a critic described its first performance by the Schuppanzigh Quartet on 21
March 1826 "... as incomprehensible, "Chinese" ... the Babylonian confusion is complete; the result is a
concert which only Moroccans can enjoy." ... the Viennese art and music dealer Matthias Artaria, who had
already undertaken to publish the work, did everthing in his power to persuade Beethoven to replace the
Fugue, "which is difficult to comprehend", by another finale [for the quartet Op. 130] "more accessible to
the performers, and easier for the public to understand". He ... [declared] ... his willingness ... to publish
the Grosse Fugue separately with an opus number of its own. Beethoven agreed to this proposal ... The
question of what factors may have caused him to make so radical an alteration to his work is one which
still engages the attention of scholars. ...".

When I listen to the dumbed-down substitute finale (movement 6 of the quartet Op. 130), it seems to me that
Beethoven wrote it so boringly formulaic that it would be obvious to understanding listeners that they should replace it
with the Grosse Fugue (which is what I do on CDs that I burn for my own listening). To make a physics analogy, I see
the substitute movement 6 of Op. 130 as like conventional superstring theory (which in my opinion is, as physics, an
idiotic mess although it does contain bits and pieces of interesting mathematics) and the Grosse Fugue as like the
Clifford algebra structure that I like to use as a physics model foundation. The fugue structure looks to me like the
periodicity of real Clifford algebras.

Beethoven's Op. 134, Grosse Fugue in B flat major, per piano a quattro mani, is the second of two compromises that
Beethoven made with respect to the Grosse Fugue (the first being the final movement of Op. 130), but, unlike the first
compromise, I think that the piano Grosse Fugue is interesting and illuminating, as it was made at the request of
serious, intelligent pianists who wanted to be able to understand = play the Grosse Fugue.

 

Jean-Marc Bonard, in physics/0008053, has written

The Physicist's Guide to the Orchestra

whose abstract states:

"An experimental study of strings, woodwinds (organ pipe, flute, clarinet, saxophone and recorder), and
the voice was undertaken to illustrate the basic principles of sound production in music instruments. The
setup used is simple and consists of common laboratory equipment. Although the canonical examples
(standing wave on a string, in an open and closed pipe) are easily reproduced, they fail to explain the
majority of the measurements. The reasons for these deviations are outlined and discussed.".

 

Music, Math, and Time -

http://xxx.lanl.gov/abs/physics/0008053
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In the book Triangle of Thoughts (American Mathematical Society, 2001) Alain Connes, Andre Lichnerowicz, and
Marcel Paul Schutzenberger discuss the interrelationships among Mathematics, Physics, and Philosophy. In Chapter 8,
they say:

"... A.C. - ... I am trying to use a mathematical model that allows me to conceive of time in a way that is more fruitful
and more individually satisfying than this dreadfully one-dimensional time upon which we inscribe our existence and
which I find profoundly distasteful. ...

The first example that comes to mind ... is Kronecker's foliation, a straight line that winds at an irrational angle around
a torus of very high dimension. ... most of the points of reference allowing us to feel and monitor time are cyclical
rhythms ... There are a huge number of rhythms, each of which is a variable winding around in a circle. ... the multiple
periods that, not being necessarily commensurate, allow us to imaging intuitive time as a high dimensional torus.
There are as many dimensions as there are cyclical times ... Of course this can be compared to the linear physical time
winding around this torus, if we trace the path of an individual. ...

M.P.S. - ... I wonder whether the simple problem of the coexistence of individual polycyclic time with its socialization
is not virtually insoluble from the start.

A.C. - Not necessarily. These multiple cycles originate in a biological periodicity, which is common to a huge number
of individuals. ... it is geographic proximity that imposes consistency and that causes the diverse parameters to be in
phase within a particular society. Whenever the number of cyclical parameters is reduced, the "vital space" available to
an individual is reduced. ... It has been observed that Anglo-Saxon societies are much more dependent on an affine
time than are Mediterranean civilizations, which are much more familiar with polycyclic time. ... In Spanish literature,
the individual's naive time is not one-dimensional, but rather a return time - return of the sun, of the moon - a time in
which the accumulation associated with aging is not experienced in a drab bureaucratic manner.

... My assertion is that the one-dimensional model of time is too reductive for individual time. ... I am going to propose
a model for you to examine. The universe in which you are located ... is that of language. ... I would say "the universe
of words," simply to give it a name. ... I ... propose a ... definition of the "Self." ... It is simply the discrete information
coded in the reproducible genetic information. The Universal Self is this immense genealogical tree that we are part of
... I consider myself to be a sort of translation, a material realization, of this abstract Self, through its interaction with
physical reality. ...

M.P.S. - ... There is the consciousness of time, but there is also the consciousness of consciousness of time, which is
not the same thing. ... I have reservations about the problem of language, because there are realities that are not verbal,
such as music. ...

A.C. - All the same, music is transmissible and reproducible. It resembles a language. ... like a language it is written,
spoken, and transmitted. ... I am fascinated by the relation between the usual model of time and the sequential nature of
written language. This writing is perfectly adapted to associative algebra in the sense that the associativity condition
simply means that a product of elements of an associative algebra can be written without the encumbrance of
parentheses. ... Commutativity does not hold, but since sequential writing preserves the order of the terms of a product,
it is perfect for handling non-commutativity. ...

a non-commutative algebra naturally engenders a one-parameter group of automorphisms that makes it evolve, that
makes it rotate in such a way that the passage from xy to yx corresponds to what evolution yields for the purely
imaginary value t = sqrt(-1) of the parameter t of the evolution group. We must ... introduce evolution only after
choosing a state in the algebra, but the evolution obtained is modified only by inner automorphisms and these are in a
certain sense invisible. Here, I believe, is the key link that Hamilton sought between time and algebra. ...

M.P.S. - Is musical notation sequential?

A.C. - I don't think so. Musical notation allows several themes to be developed simultaneously. Several melodies dan
coexist and a dialogue can be established in the same instant; polyphony is a dialogue that is simultaneous, not
sequential. In this sense, I think that music is an outline of a language that is inscribed in a multi-dimensional not
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sequential framework; it is a language that, except for certain musicians, cannot be effectively used as a means of
communicating factual data ...

There are people who are capable of listening to an opera and hearing several voices at once. This is what made Victor
Hugo jealous of Giuseppe Verdi.

M.P.S. - But you cannot compare the impressions that different people have when they listen to music.

A.C. - Not yet. ...

M.P.S. - ... Alain, you are sketching an image of evolving humanity: why do you believe it is evolving rather than
static.?

A.C. - I can easily imagine the time when writing was never read silently, when it was transmissible only by reading
aloud, so an oral reader was required. ... The time when one bought a book and read it silently came later. ...

Music in its current stage is analogous to oral reading: at this stage, the text can be transmitted only by the emission of
sounds.

I claim there is another stage beyond this. I remember having heard the conductor Solti explain how he prepared for a
concert. ... he simply took the score and holed up in a room where he would spend hours reading the score in silence.

M.P.S. - ... In other words, you conceive of the possibility of music that exists only in written form ...

A.C. - ... and that is inscribed in a time that would no longer be sequential, because a score is a multitude of chords, a
tangle projected onto physical time of course, but that manifestly evolves in an higher dimensional space ...

M.P.S. - Silent reading must have begun in the 11th or 12th century, in Benedictine convents, so that the monks would
not make too much noise reading. Little by little, people reached the stage of internalized reading. ... We know at what
point people began to be taught to read directly by internalizing. It is a very curious phenomenon.

A.C. - Reading one voice is easy; reading a page of polyphony, as does a conductor, is much more difficult. ... music
is still at the primitive stage, much more primitive than spoken language.

A.L. - Music is as old as language. ... social polycyclic time seems to me to be much more complicated.

A.C. - And it could be formalized by music.

M.P.S. - ... according to you, we can assume that the evolution of language can serve as a model for music. ...
language begins with poetry rather than grammar; euphony plays a big role here.

A.C. - ... I sincerely believe that music is at its very beginnings, like language when it was at the stage of euphony. I
think we migh succeed in this way to educate the human mind to deal with polyphonic situations in which several
voices coexist, in which several states coexist ...

the problem of adaptation ... has to be resolved in order for us to understand quantum correlation and interrelation
which we discussed earlier, and which are fundamentally schizoid in nature.

It is clear that logic will evolve in parallel with the development of quantum computers, just as it evolved with
computer science. ...".
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Sometimes the very young have insights that are much deeper than those of many adults. A friend of mine was
teaching a young child about music, when the child suddenly had an insight, and said:

"Music Fills Space and Moves in Time."

 

Tony Smith's Home Page ......
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According to a Willie Ruff web page:

".... The Mitchell-Ruff Duo was officially formed in 1955 when the pianist Dwike Mitchell and the bassist and French
horn player Willie Ruff left Lionel Hampton's band to strike out on their own. But its real origins go back even earlier
- to 1947, when they were servicemen stationed at Lockbourne Air Force Base, near Columbus, Ohio. Mitchell, a 17-
year-old pianist with the unit band, needed a bass player for an Air Force radio show, and he saw a likely candidate in
the newly arrived Ruff, who at that time only played the French Horn. ...

... Mitchell is from Florida, Ruff from Alabama ... It was the Mitchell Ruff Duo that introduced jazz to the Soviet
Union, in 1959 ... the Mitchell-Ruff Duo that brought jazz to China, in 1981 ... Before the first trip Ruff taught himself
Russian, his seventh language, and before the second trip he learned Chinese ...

... Ruff, meanwhile, went to the Yale School of Music, choosing it because he wanted to study with one of its faculty
stars, the composer Paul Hindemith. Upon receiving his master's degree in 1954 he tried to get a position with an
American symphony orchestra, but found that black musicians were not yet welcome in those ranks. Instead he
accepted a job as first French Horn with the Tel Aviv Symphony. Not long before he was to leave he ... saw on his TV
screen not only Lionel Hampton's band but ... Mitchell at the piano. Ruff ...[[was]... invited to join Hampton's band
...[and]... and never did get to Israel. ...".

According to a Willie Ruff web page:

"... Line singing in its traditional mode depended on a designated leader ...
to speak or intone the first lines of a Psalm, pulling the whole church into a

spirited unison response ...

... even today, descendants of African slaves in America and in the West Indies, and a Dwindling number of white
"Old Regular Baptists" in Kentucky, still cling to the formative elements of the "old Way" of congregational singing.

... On a visit to Alabama I [ Willie Ruff ] noticed for the first time that a small congregation of black Presbyterians ...
were thriving across the river from where I grew up. More importantly, they were holding onto the line singing that
white Presbyterians in America and the English speaking world abandoned more than a century ago.

... I learned that white Presbyterians in the Highlands of Scotland, in the outer Hebrides sing the metrical Psalms ...
translated into their native Gaelic ... Weeks later ... I booked passage to Scotland armed with what I recalled of Dizzy
... Gillespie ...'s stories ...[of]... a North and South Carolina world -- the Cape Fear region -- in which slave masters
and the slaves ... spoke and worshipped in the Gaelic language. ... and a broad collection of recordings of various
black congregations in Alabama and North Carolina ...

... I felt as if I were headed for the jam session of my life, for a singing leader in North Uist and I were set to spend
some concentrated time in a comparative line singing analysis. It didn't take long to ferret out similarities and
differences ... between the Gaelic and African blackened musics. ...".

According to a 16 February 2005 Newhouse News Service by Chuck McCutcheon:

"... Historians have noted the lining-out practice continues not just in the American South and Gaelic-speaking areas
of Scotland, but in the English-speaking West Indian countries such as Jamaica and Trinidad and Tobago. London's
sizable West Indian population also still uses it. ...

... "It's very hard to learn," ... Jazz artist Willie Ruff, a Yale University music professor, ... said. "There's no way to do
it except through repetition, and kids today are not going to do that." ...

... Ruff ... is convinced that "presenting the line" -- the unaccompanied singing of psalms in Gaelic by Presbyterians of

http://www.willieruff.com/duo.html
http://www.willieruff.com/linesinging.html
http://www.newhouse.com/archive/mccutcheon021605.html
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the Scottish Hebrides -- is the direct ancestor of "lining out," a hymnal singing style of 19th century slaves still
practiced at a dwindling number of black Southern churches. Ruff -- a reknowned bassist and French horn player who
played with Miles Davis, Dizzy Gillespie and Duke Ellington -- believes "lining out" evolved into the call-and-
response of spirituals and gospel music that, in turn, influenced other American musical styles. In traditional line
singing, a designated person sings a line solo from the biblical Book of Psalms, inviting congregation members to
follow in their own time and with their own harmonies.The result is an echoing, surging and radiant chorus that
critic Jo Morrison, writing in the arts magazine Rambles, compared to "waves of music crashing against the walls
of the church, washing the entire congregation in a sea of sound." I can think of no musical tradition that can lend
itself to be `blackened' by these Africans as this," said Ruff, who is black. "The basic stuff that would later be
spirituals, blues, ragtime, jazz, bebop -- everything else that came later has some of this genetic DNA." ...

... As many as 50,000 Gaelic immigrants from Scotland settled in the 18th and 19th centuries in North Carolina's
Cape Fear region and other parts of the South. When they worshipped, their slaves sat in the balcony while they sang
below. ...".

 

Since there were a lot more Scottish indentured servants than Scottish
masters and overseers, and since the African slaves and Scottish
indentured servants were socially pretty much on the same level, it seems
to me that a lot of the Scottish line singing influence may have come from
same-level social contact rather than master-slave social contact.

I am living proof of such same-level social contact, since my great-great-
great-great-great-grandfather was an African slave and my great-great-
great-great-great-grandmother was a Scottish indentured servant.
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NILE LAKES
From the end of the Ice Age about 11,600 years ago until about 6,000 years ago, the Nile River Valley was a good
place to live where the people of the Ice Age Civilization could continue their high culture without much disruption, in
marked contrast to the situation in China where the end of the Ice Age brought great turbulence.

According to Gerald Massey's Lectures (Forward and Introduction) by Sibyl Ferguson:

"... Gerald Massey['s] ... research led him to the conclusion that in Africa alone
could be found the origins of myths, mysteries, symbols, languages and religions.
Egypt was the mouthpiece. ...".

Here are some details about the post-Ice Age Nile River Valley:

At 11,600 years ago, 
about when the Vela X supernova was seen in Earth, 
a very sudden (50 years or so) warming event 
ended the Ice Age and marked the start of the HOLOCENE AGE 
of warm climate and glacial retreat.  
 
As the glaciers melted, lakes filled the Nile River Valley.  
 
From 11,600 years ago to 9,000 years ago, the lakes wre filling up. 
 
From 9,000 years ago to 6,000 years ago, the lakes were full, 
and the Nile River Valley was rainy, 
with over 30 cm per year net precipitation over evaporation loss.  
 
From 6,000 years ago to 4,500 years ago, the lakes dried out, 
leaving few with high levels, some medium, but most low, 
and the net precipitation declined.  

From 4,500 years ago to now, the Nile River Valley had few lakes 
and a dry climate.  

http://www.euser.net/gmass/masseylectures.htm
http://science-mag.aaas.org/science/scripts/display/short/272/5268/1584.html
http://www.ncdc.noaa.gov/ogp/papers/winkler.html
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As Schwaller de Lubicz, West, Schoch, Bauval, and Hancock have noted, 
the Sphinx shows clear geological signs of rain-water weathering, 
so the Sphinx must have been built 
before the end of the rainy weather in the Nile River Valley. 
 
The Sphinx and the Giza Pyramids were probably all built together, 
either by the Ice Age Civilization of 36,525 to 11,600 years ago, 
or later, but no later than 6,000 years ago.  
 
The 11,600 to 6,000 year old civilization occured 
after the sudden warming event ended the Ice Age 11,600 years ago.  
There was a continual benevolent Nile River Valley climate 
until the rains stopped and the lakes dried up 6,000 years ago. 
 
The period from 6,000 to 4,500 years ago 
must have put great stress on the Sphinx-Giza Civilization, 
as it was losing its lakes and rains.  
 
To see what happened, look at the geography of the Nile River Valley. 
 
In the video The Mystery of the Sphinx (The Sphinx Project, 1993), 
paleoclimatologist John Kutzbach shows 
the general region of African lakes 9,000 years ago as: 

A more detailed view of African lake levels 6,000 years ago, 
as compared with now, is: 

To see specifically how the Nile River Valley was affected, 
look at its topography (compiled from MacGlobe):

http://www.meteor.wisc.edu/
http://www.ncdc.noaa.gov/ogp/papers/winkler.html
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The map shows elevation of the region 
from the headwaters area of the Nile River 
around the Abyssinian Highlands  
to the mouth of the Nile River 
at the Mediterranean Sea in the North.  
The Red Sea is on the East.  
 
The lowest levels are the dark green, 
under 656 feet, roughly the elevation 
of the top of the two large Giza Pyramids. 
The lowest lands are mostly North of  
the Safsaf Oasis, marked x labelled SafSaf. 
It is about 200 miles West 
of the current bed of the Nile River.   
 
Safsaf was mapped by synthetic aperture radar 
on 9 April 1994 from the Space Shuttle Endeavour: 

http://southport.jpl.nasa.gov/pio/srl1/sirc/srl1-safsaf.gif
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To parapharase part of a report on the 
JPL Imaging Radar Home Page of Bruce Chapman: 
 
    The image is centered at Safsaf, 22 degrees North latitude, 
    29 degrees East longitude. 
 
    It shows detailed structures of bedrock; 
    the dark blue sinuous lines are braided channels 
    that occupy part of an old broad river valley. 
 
    On the ground and in optical photographs, 
    this big valley and the channels in it are invisible 
    because they are entirely covered by windblown sand. 
 
    The Nile flows north about 200 miles to the East. 
 
    The small channels probably formed 
    during relatively wet climatic periods.
 
    The image clearly shows that in wetter times, 
    the valley would have supported game animals and vegetation. 
 
    Today, as a result of climate change, 
    the area is uninhabited 
    and lacks water except for a few scattered oases.
 
You can see that during rainy times, such as the time 
of the civilization of 11,600 to 6,000 years ago, 
a broad region (roughly light green + dark green) 
was probably covered by a network of lakes and rivers.  
 
Most of the real-estate development 
of the Sphinx-Giza Civilization would probably 
have been along the banks of those old lakes and rivers, 
now buried by sand and only visible by radar.  

[Compare the now-arid Northern Lowlands of Mars.]

 
WHERE WOULD THE CENTER OF THE SPHINX-GIZA CIVILIZATION 
HAVE BEEN LOCATED?
 
My opinion is that it would not have been located 
in the lowlands North of Safsaf, 
because too much of the region would have been 
in the flood plain to be developed. 
A prominent exception would have been the Giza Plateau, 
the site of the Sphinx and the Giza Pyramids. 
 
The part of the Nile River Valley 
from its headwaters near the Equator 
running North to Safsaf is shown in this 
map (compiled from MacGlobe): 

http://southport.jpl.nasa.gov/pio/srl1/sirc/captions/srl1-safsaf_cap.html
http://southport.jpl.nasa.gov/pio/srl1/sirc/captions/srl1-safsaf_cap.html
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You can see that much of the White Nile  
part of the region is even now swampy, 
so I don't think that the Sphinx-Giza Center 
would have been there.  
 
However, the Blue Nile, 
and other Nile tributaries to its North and East, 
drained from the Abyssinian Highlands.  
The Blue Nile Basin may have been 
a relatively stable system of land, lakes, and rivers 
that could have been the basis for a 
high civilization centered in 
the Abyssinian Highlands.  
 
Another reason why I think that 
the Sphinx-Giza Center may have been 
in the Abyssinian Highlands 
is that it had the best climate: 
a high-altitude tropical climate.  
(To see how nice such a climate is, 
and why the leaders of the Sphinx-Giza Civilization 
would have wanted to live there, go to Asmara today.) 
 
Still another reason is that   
Egyptians called all of the lands 
south and southeast of Egypt: 
Ta-netjer, "God's Land". 
 
A WWW page maintained by Paul Kekai Manansala 
shows many avenues whereby the flow of civilization in Africa 
went from South to North along the Nile River.  
 
Further (see The Message of the Sphinx, 
by Hancock and Bauval), The Book of Two Ways, 
written on Egyptian coffins about 4,000 years ago, 
refers to: 
the Highland of Aker, which is the Dwelling Place of Osiris. 
 

http://www.library.nwu.edu/class/history/B94/nubgeog.html
http://www.he.net/~skyeagle/afro.htm
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According to Hancock and Bauval, the word Aker 
is similar to the word Akeru meaning ancestors of Re, 
and to the word Akhu meaning 
Venerable, Transfigured Being, Shining Being, or Astral Spirit. 
 
Since the Great Rift Valley of East Africa is nearby, 
people living there could directly observe a lot of 
natural geological and chemical activity.  

As they could have learned from what they saw, 
the Abyssinian Highland Civilization could have 
been technologically advanced.  
 
What do we now know about the Abyssinian Highlanders? 

Their history is written in the Kbre Nege'st.  
The Kbre Nege'st is roughly consistent with the Jewish Old Testament, 

in that it describes the story of Solomon and Sheba, whose son (with the help of angels and friends) took the Ark of the
Covenant (which is symbolized by the Sun) from the Temple of Solomon to the Abyssinian Highlands of Africa.

Abyssinian Christians celebrate Ganna (Christmas) on 25 December of the Julian Calendar.

Abyssinian Islam began in 615 AD, before the violent battles associated with its rise to power in Arabia.

Its language, Ge'ez, 
may be a late version of the Global Early Language, 
 
There are some spectacular structures, 
such as a 4-story church at Lalibela carved out of a solid rock: 

http://anes235-1.ff.cuni.cz/
http://www.sas.upenn.edu/African_Studies/Ethiopia_GIFS/menu_Ethio.html
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However, if the Abyssinian Highland Civilization  
is the Sphinx-Giza Civilization, 
it is fair to ask: 
WHERE ARE THE INTERMEDIATE ARTIFACTS 
BETWEEN THEM AND THE LOWER NILE TEMPLES AND STRUCTURES? 
 
To answer this, 
consider the period from 6,000 to 4,500 years ago. 
 
The Blue Nile Basin was losing its lakes 
and rainfall, so that it could no longer support 
the Abyssinian Highlanders in the manner to 
which they had become accustomed.  
 
About 5,100 years ago, Manetho, ruler of Southern Upper Nile 
and the Abyssinian Highlands, conquered the Northern Lower Nile, 
thus re-uniting Egypt and gaining access to the lowland 
Lower Nile River Valley.   
 
The entire region south of Safsaf dried up. 
It was transformed from the most productive part 
of the Sphinx-Giza Civilization to an arid desert.  
 
From 4,500 years ago to the present, 
the only productive area has been the narrow 
lowland Nile River Valley, North of Safsaf.  
Safsaf itself, being 200 miles West of the Nile River, 
is too far away to be anything but a desert oasis. 
 
The 1,500 year transition from the Sphinx-Giza Civilization 
with a large productive area including the Blue Nile Basin, 
that ended about 6,000 years ago 
to 
a much smaller narrow lowland Nile River Valley 
productive area of the past 4,500 years 
must have been traumatic. 
 
Since they had a lot of interconnected lakes and rivers, 
from 11,600 to 6,000 years ago, the Sphinx-Giza Civilization 
probably developed water navigation to a high degree.  
The large boats they put next to the Giza Pyramids 
could not only have travelled their lakes and rivers, 
but also could have gone out into the oceans of the Earth.  
Their astronomical technology could have helped them 
to navigate around the world.  
 
One thing that I do not know, but would like to know, 
is the extent of contact between China 
and 
the African civilization of about 11,600 to 6,000 years ago.  
 
A possible connection is a legendary foundation 
of Taoism by people from Shen Zhou, or Spirit Ships, 
which some people say came from a Pacific Ocean "Atlantis", 
which could have been the Sunda Shelf region that
was flooded at the end of the Ice Age, 
or 
which may have come from the Nile Lakes homeland 

http://www.sas.upenn.edu/African_Studies/AS.html
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of the Sphinx-Giza Civilization. 
 
Other indications of connection include:  

Egyptian art and architecture was set out on a grid of 19 lines, just as a Chinese Wei-Qi board is a grid of 19 lines. The
Mayans may have used similar grids;

Chinese I Ching seems to be a simpler version of the FA.

 
As the lakes and rivers dried up, the Sphinx-Giza people 
could have split into three groups:  
1 - Some staying in the Abyssinian Highlands, 
    the area with the best climate, 
    even though it became isolated from the remainder; 
2 - Some continuing to travel the Earth's oceans, 
    becoming the Sea People, living on a world-wide 
    bronze-copper-tin trading empire, 
    and spreading technology to other centers of the Earth; 
3 - Some staying in the lowland Nile Valley, 
    the largest (but much smaller) agricultural area, 
    living on farming.  
 
After settling into a lowland Nile Valley Civiliation 
4,500 years ago, the people there could have 
used the hieroglyphics and mathematics inherited 
from the earlier civilization, 
and 
they could have built some temples and structures.  
 
Most of the Sphinx-Giza temples and structures would 
have been far from the lowland Nile Valley, 
as they would have been in places such as 
borders of the old lakes and rivers South of Safsaf, 
that had become deserts or distant highlands.   
 
The outstanding exception would be 
the Sphinx and the Giza Pyramids. 
It would have been an example for 
the lowland Nile Valley Civilization to try to reproduce.  
 
However, the lowland Nile Valley Civilization 
of the past 4,500 years would have had much less 
resources than the Sphinx-Giza Civilization.  
 
The Nile Valley lowlanders tried to copy 
the 52-degrees slope of the Giza Pyramids.  
First, they built step pyramids, with some success.  
Then they tried to make the Meidum Pyramid into 
a smooth 52-degree pyramid all the way to the top, 
but it collapsed. 
Then they started the Bent Pyramid at 52 degrees, 
but changed the top part of the Bent Pyramid to 43-degrees
in order to avoid another collapse.  
After that, they built the 43-degrees Red Pyramid, 
and then they just gave up on pyramids, 
the later ones being worse and worse.  
Since the Giza Plateau was an impressive place, 
the Nile Valley lowlanders modified and added to 
the Sphinx-Giza Civilization structures, 
producing a site with a mixture of things, 
one effect of which is to confuse egyptologists, 
some of whom attribute the Sphinx and 
the Second Pyramid to the Nile Valley lowlander, Khafre. 
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According to Gerald Massey's Lectures (Forward and Introduction) by Sibyl Ferguson:

"... Gerald Massey['s] ... research led him to the conclusion that in Africa alone could be
found the origins of myths, mysteries, symbols, languages and religions. Egypt was the
mouthpiece. ...".

"... Gerald Massey['s] ... parents were illiterate--his father was a poorly paid canal boatman. ... Only occasionally was
the young Massey able to attend the neighboring school, for which he paid one penny a week. From the age of eight
he labored twelve hours a day. At first he found employment in a silk mill. When it was destroyed by fire, he worked
as a straw-plaiter. ... at fifteen he went to London as an errand boy. ...

[According to a web page titled Secularized Typology in Working-Class Poet in a Victorian Web Book by George P. Landow,
Professor of English and Art History, Brown University: "... Gerald Massey ... has more experience of class injustice,
dangerous working conditions, and the effects of being unable to find work ...

... After the enclosure of village lands, creation of factory towns, and growth of urban areas had begun to
reshape the face of the [ British ] nation, the established Church long failed to minister to the new
working-class populations. During the late-eighteenth century religious revival, Evangelicals within and
without the Church of England stepped into the spiritual vacuum created by the Church hierarchy's
indifference and inefficiency. ... Although the Evangelicals led the battle to stamp out Negro slavery at
home and abroad, they resisted legislation to outlaw child labor, protect the worker from unsafe

http://www-oi.uchicago.edu/OI/DEPT/COMP/GIZ/MODEL/Giza_Model.html
http://www.euser.net/gmass/masseylectures.htm
http://65.107.211.206/victorian/type/ch5d.html
http://65.107.211.206/victorian/type/contents.html
http://65.107.211.206/victorian/type/contents.html
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conditions, or otherwise interfere between master and worker. ... opponents [of the Evangelicals] of whom
Dickens was one of the fiercest, argued ... that Evangelicals cared more about black slaves than about
English workers who often endured worse physical deprivation than the explicitly enslaved ... Massey's ...
Song of the Red Republican, uses ... imagery drawn from the Exodus narrative ... not to call upon God for
deliverance, but solely to summon workers ... to battle for their own freedom:

Up, up from the Slave-land; who stirreth to stay us, Shall fall, as of old, in the Red Sea of wrath.

Here, as in so many of his poems, Massey's main interests are to awaken the lower classes to the
possibility of freedom and to suggest to his fellow workers that their enemies will receive deserved
vengeance. ...".] ...

... Later ... Massey ... studied the extensive Egyptian records housed in the British Museum.

He eventually taught himself to decipher the hieroglyphics. Finally after many years of study he wrote a series of
scholarly works on the Religion and Mythology of Ancient Egypt. In 1881 he published in two volumes "A Book of
the Beginnings," in 1883 "The Natural Genesis" followed, and finally in 1907 he published in two volumes "Ancient
Egypt: The Light of the World,". ... at the British Museum, Massey enjoyed the friendship and wise counsel of Dr.
Samuel Birch, an outstanding Egyptologist. He attracted a following of dedicated students ...".

 

In Gerald Massey's Lectures themselves, Massey says: "... the ancient Egyptians, Chaldeans, Hindus, Britons, and
other races, reckoned that they had Seven souls, or that the one soul as permanent entity included the sum total of
seven powers. ... It is quite possible, and even apparent, that the first form of the mystical SEVEN was seen to be
figured in heaven by the seven large stars of the Great Bear, the constellation assigned by the Egyptians to the Mother
of Time, and of the seven Elemental Powers. ... When Abraham took his oath at Beer-sheba, the Well of the Seven,
we are told that he sevened, or did seven. ... There is a star with eight rays, which is found to be the symbol of
Buddha, of Assur in Assyria, of Mithras; and of the Christ in the catacombs of Rome. That was the symbol of the
Gnostic pleroma of the seven souls, the perfect flower or star of which was the Christ of the Gnosis ... A very ancient
form of the eight-rayed star was a sign of the Nnu, the Associate Gods of Egypt, who were the Seven Ali (Ari) or
Companions (Cf. the Babylonian Ili and Gnostic Elohim), as children of the Great Mother, the Gnostic Ogdoas. The
same type, with the same meaning, is represented in the Book of Revelation, where the son of man (who is a male
with female breasts, and therefore not a human being) holds in his hand the seven stars which symbolise the seven
angels or spirits who are in the service of their Lord--like the Seven Great Spirits in the 17th chapter of the Egyptian
"Book of the Dead." Seven souls, or principles in man, were identified by our British Druids. In the Hebrew
Targummim, Haggadoth and Kabbala, the Rabbins sometimes recognise a threefold soul ... The Rabbins also ran the
number of souls up to seven; so likewise do the Karens of India. ...".

 

Charles S. Finch, in his Introduction to Gerald Masseys books A Book of the Beginnings (Black Classic Press 1881,
1995) and The Natural Genesis (Black Classic Press 1883, 1998), says: "... Gerald Massey['s] ... investigations
convinced him that ... the keys to discovering ... the roots of modern culture ... lay in myth and symbol,
resolvable to their ancient beginnings in Africa. ... For example,

Jack-in-the-box and Jack-in-the-beanstalk both represent the child Horus or Atum emerging from the lotus
flower and rising on its stalk from the primeval depths. This imagery is that of the morning sun rising from the
darkness of Amenta. Both Horus and Atum, as forms of the sun, are iakhu, i.e., light itself. This iakhu, in
Masseyan terms, is the original Jack ...
Sleeping Beauty, according to Massey, is the Egyptian moon goddess Hathor who during the dark of the moon is
imaged as being "asleep" only to be kissed awake at the beginning of the first quarter by the sun who is Horus.
... Snow White and the Seven Dwarves derives from the original lore surrounding the Afro-Kamite Great
Mother and her Seven Children. In the original, Snow White and the Wicked Queen are unseparated in the Great
Mother figure who is both life and death personified. The Seven Children in human form are imaged as seven

http://www.euser.net/gmass/masseylectures.htm
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dwarves because the ancient Egyptians knew that the Twa, i.e., the "Pygmies," were the first human beings. At a
later date, the Egyptian Ptah was associated with seven "Pygmies," ... In ancient Africa the dwarf-people were
said to be the first to discover the secrets of mining, minerals, and metals, hence the fairy tale incarnation of the
Seven Dwarves as miners. ... ".
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Ice Age Civilization
200,000 to 100,000 years ago

and

36,525 to 11,600 years ago

| Monuments | Culture |

During the Ice Age of 340,000-330,000 years ago,

the Geminga supernova explosion irradiated Earth 
and 
the Neanderthals appeared. 
The low sea levels due to glaciation created land bridges 
for land migration of the Neanderthals.  
 
The next two Ice Ages with low sea levels creating land bridges were 
about 270,000-230,000 years ago 

and 

about 160,000-130,000 years ago, which was the beginning 
of the African/Oceanic Ice Age Civilization Ice Age Civilization, as 
Modern Humans displaced the Neanderthals in Africa and Oceanic areas.  

In Nature 405 (4 MAY 2000) 65-69, Walter et al report

"... the 'out of Africa' hypothesis contends that modern humans evolved in Africa between 200 and 100 kyr
ago, migrating to Eurasia at some later time ... the discovery of early Middle Stone Age artefacts in an
emerged reef terrace on the Red Sea coast of Eritrea, which we date to the last interglacial (about 125 kyr
ago) ... this is the earliest well-dated evidence for human adaptation to a coastal marine environment,

heralding an expansion in the range and complexity of human behaviour from one end of Africa to the

http://www.nature.com/
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other. This new, widespread adaptive strategy may, in part, signal the onset of modern human behaviour,
which supports an African origin for modern humans by 125 kyr ago. ...". (Image is from News and Views
article in Nature 405 (4 MAY 2000) 24-27.)

An article by Chris Stringer in Nature 423 (12 June 2003) 692-693 says

"... The idea that modern humans originated in Africa, with populations subsequently spreading outwards
from there, has continued to gain support lately. But much of that support has come from analyses of
genetic variation in people today1, and from fossil and archaeological discoveries dated to within the past
120,000 years2,3 &emdash; after our species evolved. Hard evidence for the inferred African origin of
modern humans has remained somewhat elusive, with relevant material being fragmentary,
morphologically ambiguous or uncertainly dated. ...

... the most securely dated and complete early fossils that unequivocally share an anatomical pattern with
today's H. sapiens are actually from Israel, rather than Africa. These are the partial skeletons from Skhul
and Qafzeh, dating from around 115,000 years ago. Their presence in the Levant is usually explained by a
range expansion from ancestral African populations, such as those sampled at Omo Kibish [ Ethiopia ] or
Jebel Irhoud [ Morocco ] ... around 125,000 years ago. ..

... So the fossilized partial skulls from ...[ Herto

image from New Scientist (14 June 2003, page 5) ]...

Ethiopia that are described ... by White and colleagues ... on pages 742 and 747 of this issue are probably
some of the most significant discoveries of early Homo sapiens so far, owing to their completeness and
well-established antiquity of about 160,000 years. ... The fossils are complete enough to show a suite of
modern human characters, and are well constrained by argon-isotope dating to about 160,000 years ago. ...

... Because of Africa's great area and still limited fossil record, it is uncertain whether the pattern of H.
sapiens evolution there was essentially continent-wide, or was a more localized - and perhaps
punctuational - process.

http://www.nature.com/
http://www.nature.com/
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The Herto finds shift the focus once again to East Africa. It seems from these crania and from possibly
contemporaneous fossils, such as those at Ngaloba [Tanzania], Singa [Sudan] and Eliye Springs [Kenya],
that human populations of this era showed a great deal of anatomical variation. So, did the early modern
morphology spread outwards from East Africa ... ? ...".

 

About 115,000 years ago the Early Wisconsin Glaciation began in 
North America, and about 70,000 years ago the Early Wurm Glaciation 
began in Europe. 
 
About 35,000 years ago, the Geminga shock wave hit Earth, 
the Late Wisconsin Glaciation of Earth began, 
and the Cro-Magnons displaced the Neanderthals in Europe, 
beginning the European Ice Age Civilization.  

Nicholas Wade, in a 7 December 1999 article in The New York Times, says: "Two genetic surveys of
human populations bring new evidence to bear on a pivotal event in prehistory, the first dispersal of
modern humans from Africa. One study, based on analysis of people in East Africa and India, suggests
that the first emigration of modern humans was eastward, toward Asia, and not northward through the
eastern Mediterranean. A second, drawing on DNA data from 50 ethnic groups around the world,
concludes that the ancestral population from which the first emigrants came may have numbered as few as
2,000 people. Both studies suggest that the most recent common ancestor of the emigrants lived 60,000 to
40,000 years ago.

http://www.nytimes.com/
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... Dr. Richard G. Klein of Stanford University and others believe that some major genetically based
neurological change, like the development of language, occurred about 50,000 years ago. This
transformation, he infers, was the spur that led behaviorally modern humans to innovate their characteristic
suite of more advanced stone implements, develop the first forms of art and spread throughout the world.
... Dr. Klein's data suggest that the humans of 100,000 years ago, anatomically modern but not like modern
people in their behavior, did not spread out of Africa at that time.

[However, According to a Discover article:

"... people all over the world are amazingly similar. Some anthropologists believe that this
genetic homogeneity is the result of a "population bottleneck"--that at some time in the past
our ancestors went through an event that greatly reduced our numbers and thus our genetic
variation. Based on estimates of mutation rates, Penn State geneticist Henry Harpending says
the bottleneck happened sometime after ... 100,000 years ago and before a population increase
... around 50,000 years ago. Now archeologist Stan Ambrose of the University of Illinois has
linked Harpending's theory with geologic evidence to explain what caused the bottleneck--a
giant volcanic eruption. ... Mount Toba in Sumatra blew 800 cubic kilometers of ash into the
air--4,000 times as much as Mount St. Helens--the largest volcanic eruption in more than 400
million years. Toba buried most of India under ash and must have darkened skies over a third
of the hemisphere for weeks. ... a six-year global volcanic winter ensued, caused by light-
reflecting sulfur particles lingering in the atmosphere. Average summer temperatures dropped
by 21 degrees at high latitudes, and 75 percent of the Northern Hemisphere's plants may have
died. ... A thousand-year ice age began ... caused perhaps by an increasing amount of snow
that failed to melt over the summer. This snow cover would have reflected more sunlight off
Earth's surface, making the world still colder. The effect on humans, who had been enjoying a
relatively warm period, must have been devastating. ... Perhaps only a few thousand people ...
survived. ...".]

A new genetic study, by Dr. A. Silvana Santachiara-Benerecetti of the University of Pavia in Italy and
colleagues, confirms the view that the first dispersal of modern humans was not until about 50,000 years
ago, and that the direction was eastward toward Asia. The study, published in Nature Genetics last week,
is based on mitochondrial DNA, the genetic material of the small energy-producing organelles inside
every cell. Because mitochondria are inherited with the egg, from the mother alone, their DNA escapes the
shuffling that occurs in sexual reproduction, and any changes reflect the occasional random mutation in the
DNA.

[However, the 50,000 year time may be too long, and the true time may be about 36,525
years, which rounds off to 40,000 years, because it has been shown by Awadalla, Eyre-
Walker, and Smith, in Science 286 (24 December 1999) 2524-2525, that "... The assumption

http://www.discover.com/dec_issue/breakglobal.html
http://www.sciencemag.org/
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that human mitochondrial DNA is inherited from one parent only and therefore does not
recombine is questionable. Linkage disequilibrium in human and chimpanzee mitochondrial
DNA declines as a function of the distance between sites. This pattern can be attributed to
one mechanism only: recombination. ... Many inferences about the pattern and tempo of
human evolution and mtDNA evolution have been based on the assumption of clonal
inheritance. These inferences will now have to be reconsidered. ...". Therefore I put a 40,000
year date in the map from the New York Times article.]

On the basis of these mutations, biologists can construct a family tree of mitochondrial lineages and, by
estimating the mutation rate, figure out the time that has elapsed since the mutation at the root of the tree.
Dr. Santachiara-Benerecetti and her colleagues studied a particular pattern of mitochondrial DNA that is
well known in India. They found an earlier form of the pattern among people in Ethiopia, suggesting that
East Africa was its place of origin. Signs of the pattern also exist among many people in Saudi Arabia, but
not among inhabitants of the eastern Mediterranean. This provides the first genetic evidence, the Italian
biologists say, that the human migration route out of Africa was from eastern Africa along the coast
toward Southeast Asia and Australia.

Another new genetic study, by Dr. Marcus Feldman of Stanford University and others, makes an
interesting counterpart to the Italian study because it is based on a different kind of DNA but reaches
similar conclusions. Dr. Feldman and his colleagues looked at segments of the Y chromosome, another
part of the human genome that escapes the usual shuffling of the reproductive process. Studying Y
chromosomes from around the world, they concluded that the most recent common ancestor of all these
Y's was carried by a man who lived only 40,000 years or so ago. Even though all Y chromosomes can be
traced back to a single individual, this does not mean a single Adam was the species' only male
representative. The founding population from which the world's present population is derived consisted of
about 2,000 individuals, according to the new data, Dr. Feldman said. One Y chromosome in such a
population will eventually dominate in the descendants after all the other Y lineages are brought to a halt,
whether because their owners have no children or beget only daughters. The 40,000-year date, which has a
large range of uncertainty, is much more recent than others, in part because the earlier estimates were
forced to assume, quite unrealistically, that the size of the human population remained constant throughout
prehistory. Dr. Feldman assumed an exponentially expanding population, which yields a more recent date
of origin. His study is published in the current issue of the journal Molecular Biology and Evolution. ...".

The two new studies represent a convergence of the genetic and archaeological data bearing on modern
human origins, said Dr. Luca Cavalli-Sforza, a leading population geneticist at Stanford University, who
was not an author of either study. ... These behaviorally modern humans "had three big improvements in
culture -- language, boats or rafts, and Aurignacian technology," Dr. Cavalli-Sforza said, referring to the
more sophisticated stone implements. ...".

The last Glacial Maximum hit its peak about  21,000 to 18,000 years ago. 
 
11,600 years ago there was the Younger Dryas cold snap, 
with temperatures 14 degrees C below present-day, 
after which the Vela X supernova was seen on Earth 
and the Taurid/Encke comet fragmented, and 
a very sudden (50 years or so) warming event 
ended the Ice Age and marked the start of the HOLOCENE AGE 
of warm climate and glacial retreat.  

If 11,600 years ago marked the beginning of the Rule of Mortal Humans on Earth according to Manetho (Egyptian
historian ca. 343 BC), then

his immediately preceding period of 11,025 years of Rule by Demigods and Spirits of the Dead (followers of Horus)
would have begun about 22,625 years ago, or about the time of the beginning of the last Glacial Maximum, and

his first period, preceding that, of 13,900 years of Rule of Gods on Earth would have begun about 36,525 years ago, or
about the time of the Geminga shock wave, the Late Wisconsin Glaciation, and the appearance of Cro-Magnons.
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The total period of the Mantho's Ice Age Civilization prior to the Rule of Mortal Humans is therefore about 36,525 -
11,600 = 24,925 years, which is approximately the Earth precession period of 26,000 years and the travel time of a
light beam from the center of our Galaxy to our Sun, about 25,000 light years distance. It may have been the time of
construction of the Giza Complex of the Sphinx and the Pyramids, including the Great Golden Pyramid. The Ice Age
Civilization may have been more spiritual and less crudely technological than the present Rule of Mortal Humans.

This unconventional interpretation of Manetho's chronology is not inconsistent with his list of 30 Egyptian dynasties
from about 2920 BC to about 343 BC, but it does extend his chronology from being a history of the past to a History
of the Past and Future, in which we are now living near the end of the Rule of Mortal Humans.

Manetho's Rule of Gods, Demigods, and Spirits of the Dead, 
on Earth before 11,600 years ago, 
might then be called the Ice Age Civilization.  
 

 
Before the Ice Age that began about 35,000 years ago, 
there had been about 95,000 years 
(95,000 years is approximately one long Milankovitch cycle 
of variation of eccentricity of the Earth's orbit)  
of mild climate since the end of the preceding Ice Age 
about 130,000 years ago.  
 
During 130,000-35,000 years ago the Neanderthals were replaced 
by modern (Cro-Magnon) humans, whose artifacts (especially art) 
can be found in places (such as caves) all over the world. 
 
The wide distribution of high-level cave paintings suggests 
that human culture world-wide had cultivated 
intellectual/spiritual dimensions to a high level, 
although material technology may not have been so highly developed.  
 
During 130,000-35,000 years ago the Earth was not continuously warm, 
as there were cold intervals such as one about 75,000 years ago 
possibly due to a large volcanic eruption at Toba, Sumatra, 
and generally the climate got cooler as time progressed.  
 
As the climate deteriorated, most of the humans migrated 
from the newly cold areas to the remaining warmer areas.  
 
It is possible that some of the more highly cultivated people 
did not relocate to the warmer areas, 
but stayed on in spiritual communities 
in such areas as 
the Abyssinian Highlands in Africa, 
near the Nile River Valley and the East African Rift Valley, 
and 
the Altai Mountains in the center of Eurasia, 
near Lake Baikal, Siberian Rivers, Lake Balkash, 
the ancient lakes of the Takla Makan and the Gobi, 
the ancient rivers of India, and the rivers of China.  
  

 
During the Ice Age from about 35,000 years ago 
until about 11,600 years ago, 
sea levels were lower due to the water in the glaciers.  
 
At the peak of glaciation, about 18,000 years ago, 
sea level was about 85 meters lower than it is now 
(which is about 50 meters lower than it was when 
the Ice Age ended about 11,600 years ago).  
 
At 18,000 years ago, the Earth looked like this 
map from Earth and Life Through Time, 
by Steven Stanley, (Freeman (2nd ed) 1989):  

http://volcano.und.nodak.edu/vwdocs/vw_hyperexchange/toba.html
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Glaciers of about 20,000 years ago 

are shown in dark blue, blue, and light blue 
in this map from The Times Atlas of World History 
(Times Books (4th ed) 1993).  
Red shows the extended land area due to low sea 
levels about 20,000 years ago, and 
green and yellow show areas favorable for human habitation 
in wet and dry periods, respectively. 
The two turqouise squares show the locations 
ofthe Sphinx-Giza complex at the mouth of the Nile River, 
at the intersection of the favorable Asian and African areas, 
and
Gora Belukha in Central Asia, 
which may be known in China as Kunlun Shan, 
home of Xi Wang Mu, the Queen of the West, 
and in India as Su Meru, home of Indra.  
In Eurasia, during the dry period of the Ice Age, 
most people probably migrated to the large land mass 
of Japan-Korea-China-Southeast Asia-Indonesia-South India, 
with some highly cultivated spiritual people 
staying in the glacier-covered Altai Mountains.  
 
Gora Belukha, 14,783 feet, the highest Altai Mountain, 
is in Siberia near Mongolia, China, and Kazakhstan.  
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It is near the beginning point of the 9 March 1997 solar eclipse.  

The Altai region is known as a cross-roads 
between China, India, the Mediterranean, and Europe.  
It could have been a common source for 
spiritual systems and languages.  
 
An Altai common source could account for 
similarities among such spiritual systems as
Chinese Taoism, Indian Vedism, Tibetan Bon, and European Druids, 
as well as 
the similarities among 
the Ainu language of Japan, Sarasvati-Sindhu language of India, 
and Basque language and Ogam script of Europe 
that indicate the existence of a Global Early Language.
 
As the Ice Age ended, the glaciers thawed, 
flooding such areas as the Takla Makan 
and the East Asia Lowlands, 
so many people were forced to migrate to 
India, IndoChina, or China.  
 
Flooding of the Persian Gulf and the margins of 

http://www.ucl.ac.uk/~ucgadkw/indology.html
http://www.islandnet.com/~edonon/
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the Black and Mediterranean Seas would have been 
less extensive than the flooding of the East Asia Lowlands, 
but would have also forced some people to migrate 
to Persia, Turkey, and Greece.  
 
In Africa, during the Ice Age  
most people probably lived South of the Mediterranean, 
in the favorable Central African region 
that included the Abyssinian Highlands.  
The Ge'ez language of Abyssinia seems to be closely related 
to a Global Early Language. 
As the Ice Age ended, the Northern Nile River Valley 
became wet and productive, so people migrated there.  
 
The African situation would have been more 
Northward expansion into newly productive land, 
whereas 
the Asian situation would have involved more 
resettlement to the Interior of people displaced by floods. 
 

In the Americas, during the dry period of the Ice Age, 
most people probably migrated to the Olmec region 
of Central America and the Northern Andes. 
The Olmec language seems to be closely related 
to a Global Early Language.
As the Ice Age ended, Central Mexico, the Yucatan, 
and the Southern Andes became more habitable, 
so people probably moved there.  
 

 
An interesting question is the extent of contact 
during the Ice Age among three major spiritual centers: 
 
1 - The Altai Mountains, which probably did not ever have 
a large population due to climate and terrain. 
 

http://anes235-1.ff.cuni.cz/projects/semitic/ethiopian/books/kn/kn_intro.htm
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2 - The Americas, which due to smaller favorable area 
probably did not have large population. 
 
3 - The Abyssinian Highlands, 
which was probably the only one of the three 
to have a large population and favorable climate.  
 

 
Possible evidence of Ice Age Civilization 
in the period of 35,000 to 12,000 years ago include  
large stone structures under the sea near Japan, 
known as the Japanese Pyramids and called Hiramitsuto, 
as to which Shun Daichi says 
"There are six places they found structures in the Okinawa area. 
One is located in Taiwan. All of them are under the sea. 
All the geologists agree that the underwater structures are 
at least 12,000 years old." 
and 
a possible dressed masonry structure site, 
now under the sea, off the Bimini coast near Florida, 
in the Gulf of Mexico - Caribbean Sea region.  
 
However, it is possible that both of those sites 
are natural geological phenomena, 
perhaps similar to basalt prisms or naturally fractured coral. 
 
 
Clear evidence of Ice Age Civilization 
in the period of 35,000 to 12,000 years ago 
is found in Fukui Cave of Northern Kyushu Island, 
the southwesternmost island of Japan, 
in the form of Jomon pottery containers, which 
(according to Joseph B. Lambert's book 
Traces of the Past (Addison-Wesley 1997))
have been dated as slightly later than
12,750 +/- 500 years old, 
and therefore consistent with coinciding with 
the end of the Ice Age about 11,600 years ago, 
so that the Jomon pottery could have been taken 
to Fukui Cave of Kyushu by Jomon people
of the Ice Age Civilization when they fled 
the flooding of the surrounding lowlands 
after the Ice Age ended around 11,600 years ago.

The Jomon people, according to Jared Diamond's article Japanese Roots (Discover Magazine June 1998, pp. 86-94),
survive as the Ainu of Hokkaido and northern Honshu, the northeasternmost Japanese islands. They were displaced by
Yayoi invaders from Korea around 400 BC.

Jomon pottery containers are the oldest known, and the only ones known to exist before the end of the Ice Age about
11,600 years ago. In the rest of Europe, Asia, and Africa, the oldest are Turkish, about 10,500 years old. In the
Americas, the oldest from Ecuador, Colombia, Mexico, and the Southeastern United States, and are only about 4,500
years old, according to Joseph B. Lambert's book Traces of the Past (Addison-Wesley 1997).

Water-tight Jomon containers made it possible for people to boil and steam food. As Jared Diamond notes in his article
Japanese Roots (Discover Magazine June 1998, pp. 86-94), the Jomon Ice Age Civilization could expand their diet to
include boiled or steamed leafy vegetables and shellfish. Boiling could detoxify such toxic foods as acorns, and soft-
boiled foods could be eaten by infants and toothless old people. They could live well in and near their own villages by
hunting and gathering, with no need for agriculture or warfare. They got along quite well without metal tools, writing,
weaving, and social/political class structure.

 
The Ice Age Civilization could have occupied 
the large land mass of the Sunda Shelf

http://www.eagle-net.org/phikent/japan/japan.html
http://www.eagle-net.org/phikent/japan/japan.html
http://plaza14.mbn.or.jp/~taizan/
http://www.lauralee.com/japan.htm
http://208.245.156.153/archive/output.cfm?ID=1457
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(Times Atlas of Archaelogy, Crescent 1995)

of Japan-Korea-China-Southeast Asia-Indonesia-South India, 
much of which is now under water. 

Although the pottery was too bulky for everyday travel, it could have been carried to Fukui Cave in the high
ground of Northern Kyushu Island, now the southwesternmost island of Japan, by Jomon people when they fled
the flooding of the surrounding lowlands after the Ice Age ended around 11,600 years ago.

Since the water that covers much of the area 
of the Ice Age Civilization is not clear water like Bimini, 
but is in seas heavily silted by rivers like the 
Yellow and Yangtze in the northern Sunda Shelf between China and Korea, 
and the Mekong in the southern Sunda Shelf, 
and 
since a lot of the remaining area has a lot of tropical jungle, 
not to mention being subject to active volcanism 
and earthquake activity, 
and    
since the American and Congo regions are now tropical jungles, 
artifacts in the 35,000 to 12,000 year age range, 
such as Jomon pottery in the northern Sunda Shelf,  
may now be very hard to find.  
 

The Jomon pottery of 11,600 years ago is evidence of an Ice Age
Civilization.

The art of the Ice Age period indicates that the Ice Age Civilization may have been more advanced, especially in social
structure and relations with higher intellectual/spiritual levels, than any later civilization including our present one.

For instance, our present civilization is just now beginning to understand the levels of reality related to Many-Worlds
quantum theory; to discover how quantum computers work; and to utilize other promising New Technologies.

As it is possible that the Ice Age Civilization was more advanced socially and intellectually/spiritually than ours, it is
also possible that the Ice Age Civilization could have been the builders of the Sphinx-Giza complex, particularly in
light of the facts that:

the only area that clearly had favorable climates in both the Ice Age of 35,000 to 12,000 years ago (see map above on
this page) and in the period of 11,000 or 12,000 to 6,000 years ago (see map on that page) is the homeland of the
African Abyssinian Highlanders;

the Asian part of the Ice Age Civilization, evidenced by Jomon pottery, was so disrupted by flooding at the end of the
Ice Age about 11,600 years ago, that only the Jomon people of the Japanese Islands (whose remnants today are the
Ainu) could continue their Ice Age Civilization without severe conflict with others fighting over limited resources (on
the Asian mainland, the repository of Ice Age Civilization was probably individual Taoists living in remote forests and
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mountains); and

the Sphinx-Giza complex is located at the intersection of the Asian and African areas of the Ice Age Civilization.

In my opinion, about 11,000 to 6,000 years ago was the latest reasonable time for construction of the Giza Sphinx and
Pyramids. After about 6,000 years ago, the level of technology of the Great Pyramid at Giza could not be maintained
by the economic and social structure of the indigenous population.

From about 11,000 to 6,000 years ago the Abyssinian Highlanders of the African Nile Lake were the most highly
organized remnant of the Ice Age Civilization. They were the probable source of ways to cope with the changed
circumstances of the post-Ice Age world, including agriculture, mining,written communication, and organized armies,
thus forming a Global Early Civilization with a Global Early Language.

Diodorus of Sicily, author of Bibliotheca Historica, lived in the time of Julius Caesar and Augustus (Encyclopaedia
Britannica). Richard Poe, in Black Spark, White Fire (Prima 1997), quotes Diodorus as saying:

"Now the Ethiopians ... were the first of all men. ...
... the Egyptians are colonists sent out by the Ethiopians, 
Osiris having been the leader of the colony ... 
... Osiris ... gathered together a great army, 
with the intention of visiting all the inhabited earth 
and teaching the race of men how to cultivate ... 
... for he supposed that if he made men give up their 
savagery and adopt a gentle manner of life 
he would receive immortal honors. ..." 
 
Diodorus said that Osiris then went from Egypt and Ethiopia 
to Arabia, Greece, and India.  
 

Poe also cites linguists who think that AfroAsiatic Languages originated in the Abyssinian Highlands, and radiated out
therefrom about 12,000 to 10,000 years ago, which is consistent with the Abyssinian Highlanders being the repository
of a Global Early Language which they reintroduced to the post-Ice Age world.

 
 

Monuments:

The Giza Sphinx and Pyramids may have been built by the Ice Age Civilization.

 

Culture:

When the Ice Age ended about 11,600 years ago, the Jomon people may have moved from the flooded Sunda Shelf
lowlands to high ground, such as Fukui Cave of Kyushu, Japan, where Jomon pottery of that age has been found. On
what then became the Islands of Japan, the Jomon established a culture that lasted for 10,000 years, and may have
been a continuation of the Ice Age Civilization. According to Jared Diamond's article Japanese Roots (Discover
Magazine June 1998, pp. 86-94), the present-day remnants of the Jomon are the Ainu of Japan. Characteristics of the
Jomon Ice Age Civilization include:

Equalitarian, classless society with no central government or bureaucracy.
Population (up to about 250,000 for all the Japanese Islands) balanced with food supply naturally obtainable by
Hunting and Gathering .

http://www.discover.com/june_story/japanroots.html
http://www.discover.com/june_story/japanroots.html
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Pottery for cooking leafy vegetables, seafood, and acorns.
Heavy stone tools.
Substantial houses, in villlages of 50 or more houses plus cemeteries.

What the Jomon Ice Age Civilization did NOT have is equally revealing:

No organized agriculture that might provide for a larger population at the expense of imbalances in Earth's
Natural Order.
No weaving to provide more clothing than a natural supply of animal skins could produce.
No metal tools for either

organized agriculture (to produce more food) or
organized warfare (to take food and resources from others).

No writing, and therefore no complex laws and regulations.
The Giza Pyramids also contain no writing.
Writing is not needed for direct communication of ideas without the necessity for translating them into
symbols (of language, math, etc.). Such translations can distort ideas.
Dolphins, who have been on Earth for 20 million years, might also communicate directly.

What about other remnants of Ice Age Civilization?

From the end of the Ice Age about 11,600 years ago until about 6,000 years ago, the Nile River Valley was a good
place to live where the people of the Ice Age Civilization could continue their high culture without much disruption, in
marked contrast to the situation in China where the end of the Ice Age brought great turbulence

At the end of the Ice Age about 11,600 years ago, many people of the Ice Age Civilization were displaced from the
flooded Sunda Shelf and came into China, where they began to compete for food and resources. A few of those people
refused to abandon their high culture that was balanced with nature. They isolated themselves from the fierce
competition for resources by living in the forests and mountains, and became the Taoists that we know today.
Throughout the years, according to Jared Diamond (Guns, Germs, and Steel, W. W. Norton 1997), the Taoists
revealed to the general population such techniques as canal lock gates, cast iron, deep drilling, animal harnesses,
gunpowder, kites, magnetic compasses, movable type, paper, porcelain, printing, sternpost rudders, wheelbarrows, and
more. In China, unlike the Nile River Valley, the transition at the end of the Ice Age was turbulent.

The end of the Ice Age may have also been turbulent in many other areas of the world, such as Vedic Indus-Ganges,
Sumer, and Mesoamerica, where the main heritage of the Ice Age Civilization may be legends of Gods and Early Men.

This page on human civilizations from about 35,000 to about 12,000 years ago is based in part on the WWW materials
of Mark Hammons. Although his views about the history of the past 35,000 years or so are different from mine in
many details, we agree that the Great Golden Pyramid looks like a device, not just a tomb.
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Clifford Math of Consciousness

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
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underlying Discrete Clifford algebra.
Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 

Dimi Chakalov said: "...

1. It is Heisenberg's uncertainty principle which Roger Penrose applied to collapse of the wave function, something
like the instability and decay of a radioactive particle.

2. The picture is spacetime geometry separating from itself, and re-anealing after time T.

3. The greater the superposition, the faster the conscious event.

4. In this way, a transient superposition of slightly differing space-time geometries persists until an abrupt quantum
classical reduction occurs and one or the other is chosen. Thus consciousness may involve self-perturbations of space-
time geometry.

5. Because OR phenomena are fundamentally non-local, the coherent superposition phase may exhibit puzzling
bidirectional time flow prior to self-collapse.

6. You need collapse. Otherwise you're forever in pre-conscious superposition. ..." .

My thoughts are:

It looks to me as though "re-annealing" (in 2) = "collapse" (in 5 and 6).

In the Many-Worlds picture of the Multiverse Macrospace, you don't have collapse, but what happens is that you cease
to experience ALL AT ONCE many superposed possibilities and you begin to experience EACH possibility IN ITS
OWN "world" with no (or very limited) connections among the different "worlds".

If you think of an "apple per se", that must correspond to a particular geometric configuration of the tubulins in
your brain. That configuration must be inter-related to other configurations in your brain (such as connecting the
configuration for "Newton" to the configuration for "gravity" and then to the configuration for "Penrose", which would
be a "stream of consciousness" for you), forming a "super-geometry of inter-relationships among
configurations".

Now, I may also have a geometric configuration for "apple per se", and I may also have a "super-geometry of inter-
relationships among configurations".

When we talk to each other about an "apple per se" are our geometric configurations for "apple per se" isomorphic, or
is it the "super-geometry" that determines "apple per se" ?

What about using homomorphism of "super-geometry" instead of isomorphism, since you may have connections of
"apple per se" to ideas that I do not have, and vice versa?

Maybe conversation is each telling the other about "super-geometry connections" thereby establishing new
connections, with new connections sometimes causing laughter as in jokes, sometimes triggering further new
connections as in creative conversation.

How can you describe this concept of consciousness mathematically, given 10^18 tubulins in a human brain?
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Robert Neil Boyd has suggested that Consciousness could be modeled by Clifford algebras.

How could Robert Neil Boyd's suggestion work?

Each geometric configuration would be one subset of the 10^18 tubulins, which can be described by one element
of the Clifford algebra Cl(10^18).

Clifford algebra can also describe a super-geometry of inter-relationships, since the Clifford algebra product
combines both inner product and outer product, with the inner product determining what two geometric configurations
have in common, and the outer product determining which configurations are in the exterior-wedge-outer product
span-expansion of two geometric configurations.

Can you practically work with something as big as Cl(10^18) ? Yes - by repeatedly using the theorem that

Cl(N+8) = Cl(N) x Cl(8)

where x = tensor product, to decompose Cl(10^18) into MANY copies of Cl(8).

Cl(8) not only gives you the D4-D5-E6-E7 physics model (which thus appears to be generated by thought if the above
picture is correct), Cl(8) also is based on Octonions, which have reflexive mathematical structures that can be useful in
describing (and perhaps the source of) self-referential recursion phenomena.

For example, denote the Octonion basis by {1,i,j,k,E,I,J,K}. You can make an 8-dimensional lattice with Octonion
structure from those given basis elements in 7 different ways, making 7 different lattices. All of the 7 different lattices
are E8 lattices, and the set of the 7 different E8 lattices is isomorphic to the set of imaginary Octonion basis elements
{i,j,k,E,I,J,K} so that you can use each of the 7 different E8 lattices as basis elements to make 7 different "super-
lattices", etc.

For another example, look at the subsets of the 7 imaginary basis elements {i,j,k,E,I,J,K}. There are 7 three-element
subsets that obey the associative law, called the 7 associative triangles by Onar Aam:

{i,j,k}, {i,E,I}, {j,E,J}, {k,E,K}, {i,j,K}, {i,J,k}, {I,j,k}

and the set of 7 associative triangles is isomorphic to the set of imaginary Octonion basis elements {i,j,k,E,I,J,K}.

Also, you have isomorphisms between the 7 associative triangles and the 7 E8 lattices, etc., and all these structures
may be both rich enough and manageable enough to produce a useful mathematical model of consciousness.

 

Clifford Algebras Cl(N) = Cl(8) x Cl(N-8) = Cl(8) x ... x Cl(8) x Cl(N mod8) can descibe the Geometry of the States
of the N Tubulin Site Electrons, but you need more to see how the Quantum Potential Landscape is determined.

The Quantum Potential Landscape is determined by Kauffman's NKC
Coevolving Boolean Networks at the Edge of Chaos.

The Quantum Consciousness Superposition of 2^N States of the N Tubulin Electrons

begins with Input States of Tubulin Electrons and

ends with Output States of Tubulin Electrons.

http://www.rialian.com/rnboyd/index.htm
http://www.rialian.com/rnboyd/index.htm
http://www.stud.ux.his.no/%7Eonar/
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During the Time of Quantum Consciousness Superposition, the Input States Coevolve (in the sense of Kauffman
Coevolution, which is equivalent to Jack Sarfatti's Back-Reaction Loops and Roger Penrose's Tilted Lightcone Loops)

with the Output States.

To see how this Coevolution works, first look at a

Kauffman NK Boolean Network

(see Kauffamn's books At Home in the Universe (Oxford 1995) or The Origins of Order (Oxford 1993), from which
the images and much material of this section is taken). It has N Tubulin Electrons, each with the Boolean value 1 or
0, and with each Tubulin Electron receiving input from K other Tubulin Electrons (Connectivity =K).

If a Kauffman NK Network has connectivity K = (N-1), then each Tubulin Electron receives input from K other
Tubulin Electrons, so that a Kauffman N(N-1) Network corresponds to the Clifford Algebra Cl(N), where

(roughly):

N = Number of Tubulin Electrons = dimension of Vector

2^N = Number of States in Superposition = dimension of Clifford algebra

sqrt(2^N) = Median Length of Cycle of States = dimension of Full Spinor

N / e = Number of State Cycle Basins of Attraction = dimension of Vector

The N(N-1) Network corresponds to a very rugged Quantum Potential Landscape, with many Basins of Attraction.
There are many small Basins, and relatively few large Basins, but most Basins are unstable with respect to small
perturbations. In fact, some minimal perturbation transiently reversing one binary element will move the Network from
one Basin of Attraction to any of the other Basins of Attraction. Therefore, the N(N-1) Network can be called Random
and Chaotic. If regarded as a Cellular Automaton Computing Machine, its Randomness could be described as that of a
Maximally Compressed Computation Algorithm in the sense of Chaitin's Halting Probability Omega.

This type of random landscape with many local optima is typical of all relatively large values of K:
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When you get down to K = 8, you get to the Edge of Chaos. You see that the Median State Cycle length = B^N (where
B is about 1.4)

and the Number of State Cycle Attractors is proportional to N = dimension of Vector.

 

At K = 2 there is a Phase Transition and Order emerges, with no more Chaos. At K = 2, the Median State

Cycle length = sqrt(N) and the Number of State Cycle Attractors = sqrt(N).

 

The Coupling of NK Input States to NK Output States

acts at the Edge of Chaos.

During the Time of Quantum Consciousness Superposition, the Input States Coevolve (in the sense of Kauffman
Coevolution, which is equivalent to Jack Sarfatti's Back-Reaction Loops and Roger Penrose's Tilted Lightcone Loops)
with the Output States. The Input States of the Superposition and its Output States form a Coupled Input State-
Output State System that is anlogous to Kauffman's 2-species Coupled Coevolutionary NKC Boolean Network,
described by Kauffman in The Origins of Order (here, some terminology has been changed to match the terminology
of Quantum Consciousness):

"... an NK landscape represents the fitness landscape of the Input States of the Superposition. ... In a
coevolutionary system, we need to represent the fact that both the fitness and the fitness landscape of the
Input States are a function of the Output States. ... In the context of the NK model, the natural way to
couple landscapes is to assume that each Tubulin Electron in an Input State [is connected to] K other Input
State Tubulin Electrons internally and [to] C Output State Tubulin Electrons ... It is also natural to assume
symmetry. ... C Input State Tubulin Electrons ... are coupled to each Output State Tubulin Electron ...

... In general, such a coevolutionary process admits of two behaviors. Either the partners keep dancing or
the coupled system attains a steady state at which the local optimum of each partner is consistent with the
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local optimum of all the other partners by the C coupling. Such a steady state is the analogue of a pure-
strategy Nash equilibrium [A Nash equilibrium is a combination of actions by Tubulin Electrons such that, for each Tubulin
Electron, granted that the Tubulin Electrons do not alter their own actions, its action is optimal.]... Simulations were carried
out between Input-Output pairs of coevolving States, each modeled on an independent NK landscape. ...
The first major result is that Nash equilibria are encountered. ... When K is greater than C, Nash equilibria
are found rapidly. When K is less than C, Nash equilibria are still found, but the mean waiting time
becomes very long. ... for a pair of species whch are coevolving, K = C is a crude dividing line between
these two regimes. ...

... a coevolutionary dynamics might tune the parameters ... such that the Quantum Consciousness Coupled
Input State-Output State System as a whole coadapts well. ... there is an optimum value of K at K = 8 to
10 which optimizes mean fitness. ...

 

... The optimal ruggedness of fitness landscapes K = 8 to 10 achieved by selective tunnelling ... by the
adapting System of Input States and Output States corresponds to coevolving Systems which have
achieved the poised transition regime between order and chaos, [the Edge of Chaos]. ... For values of K
less than and including K = 8, no freezing of the System occurs ... Such Systems are in the chaotic regime.
For K = 10, entire Systems freeze at Nash equilibria gradually [A Nash equilibrium is a combination of actions by
Tubulin Electrons such that, for each Tubulin Electron, granted that the Tubulin Electrons do not alter their own actions, its action
is optimal.] ... For K greater than 10, Systems freeze rapidly. Such Systems are well into the ordered regime.
The optimal value of ruggedness of landscapes K = 8 to 10 occurs just at that value where freezing begins.
Thus model Systems optimize coevolutionary fitness when frozen components are tenuously extending
across the System, when the System is in the transition region between order and chaos, [the Edge of
Chaos]. ...".

Why are 8, 9, and 10 the Optimal Number of Links in a Kauffman NKC
Coevolving Network?

Consider the Clifford Algebra decomposition Cl(N) into a tensor product Cl(8) x ... x Cl(8) that describes the Geometry
of the States of the N Tubulin Site Electrons.

If the N Tubulin Site Electrons are grouped into (N/8) Groups of 8 by that decomposition, then each Group of 8 is
fully interconnected in that each element receives input from the other 7 Links.

Using those 7 Links for internal interconnection in each Group of 8 means that

of the Optimal Numbers 8, 9, or 10 of Links,

there remain 1, 2, or 3 Links to be used externally to receive input from different Groups of 8.

Therefore:

Effectively the (N/8) Groups of 8 form a Kauffman (N/8)KC Network with K=C taking the
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values 1, 2, or 3.

 

At K=1, each Group of 8 only receives input (shown in red, with black -- denoting (possibly multiple) outputs) from
one other Group of 8.

*--*--

The Number of State Cycle Attractors is exponential in (N/8), and the Median State Cycle length is proportional to
sqrt(N/8). The Network falls apart into separate loops with tails, somewhat like 1-dimensional Integer Lattices. About
ln(N/8) sqrt(N/8) of the Groups of 8 lie of loops. The number of loops is about ln(N/8) / e. The Network is structurally
modular, and composed of separate, isolated subsystems. Its overall behavior is the product of the behaviors of the
isolated subsystems.

 

At K=2, each Group of 8 receives input (shown in red, with black -- denoting (possibly multiple) outputs) from two
other Groups of 8,

*    
 \   
  *--
 /   
*    

so that branching trees can form, including 2-dimensional planar sheets, somewhat like Eisenstein Integer Lattices of
Complex Numbers. The Number of State Cycle Attractors is about sqrt(N/8), and the Median State Cycle length is also
about sqrt(N/8). The distribution of State Cycle lengths is not Gaussian, but is skewed in that most K=2 Networks have
short State Cycles, while a few have very long State Cycles. K=2 Networks are Orderly, in that:

State Cycles are stable with respect to most minimal perturbations;
a perturbed State Cycle tends to return to the same State Cycle and maintain phase;
a perturbed State Cycle can directly change only to a small number of other State Cycle Attractors;
a large fraction of the (N/8) Groups of 8 fall into a fixed state which is identical on all the alternative Attractors;
the mean difference in patterns of activity on different Attractors is a few percent;
altering the activity of a single Group of 8 causes changes (or damage) in only a small fraction of the total
number of Groups of 8; and
nearby states converge.

The basic principle allowing K=2 Networks to be so orderly is that K=2 Networks develop a connected mesh or frozen
core of Groups of 8 that forms walls of constancy which break the system into functionally isolated islands of
unfrozen Groups of 8 cut off from influencing one another by the walls of frozen Groups of 8.

 

The boundary regime where the unfrozen region is just breaking into unfrozen islands is the
Phase Transition between Order and Chaos.

 

At K=3, each Group of 8 receives input (shown in red, with black -- denoting (possibly multiple) outputs) from three
other Groups of 8, so that 3-dimensional structures can form, somewhat like Diamond Lattices.

 *    
  \   
*--*--
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  /   
 *    

The Number of State Cycle Attractors is proportional to (N/8), and the Median State Cycle length is B^(N/8) where B
= 1.2565. K= 3 (and greater) Networks are Chaotic, and nearby states diverge.

 

A similar Clifford Algebra decomposition and Kauffman Network structure appears in the Simplex Physics of the
Universe at Very High Energies.

 

Quantum Consciousness is not the only biological phenomenon that acts at the Edge of Chaos.

| Immune System | Heart |

Gerald Edelman, in his books Neural Darwinism (Basic Books 1987) and The Remembered Present (Basic Books
1989) has described the Immune System as a Neural Network. Such a Neural Network could act at the Edge of Chaos,
and could not only describe the Immune System, but could also describe simple Neural Network Learning. Edelman
also proposes that Neural Networks could describe evolution, but Kauffman also proposes that evolution should be
described by his Kauffman NK Networks. Although there is some overlap between Edelman's Neural Networks and
Kauffman's NK Networks, I think that Kauffman's NK Networks may prove to be a better model for evolution.

With respect to Simple Brain Structures that (to me) seem to be describable by Neural Networks, Bill Ditto and his
coworkers at the applied chaos laboratory (ACL) of Georgia Tech have studied the Hippocampus of the Brain, and
have demonstrated that they can stimulate brain tissue effectively with electric fields. They plan to attempt control of
chaos using such field stimulation. They also will investigate and evaluate which if any of the control of maintenance
of chaos techniques they have developed actually reduce or terminate seizure activity. This will be done initially in in
vivo rat brain preparations and hopefully will evolve into human studies.

The Fractal Nature of Ventricular Fibrillation was described in 1982 by Johan Nicolaas Herbschleb.

Bill Ditto and his coworkers at the applied chaos laboratory (ACL) of Georgia Tech have also studied Controlling
Chaos in the Heart.

With respect to atrial fibrillation in human hearts, which can lead to severe discomfort and a variety of deadly
secondary conditions such as strokes, in collaboration with Dr. Jonathan Langberg at Emory University Medical
Center, Bill Ditto and his coworkers at the applied chaos laboratory (ACL) of Georgia Tech are implementing real time
control of chaos, shown to be effective in rabbit hearts, in humans undergoing Atrial fibrillation (both chronic and
induced). They hope to be able to at least achieve partial control of the atrium or upper chamber of human hearts and
extend such control to completely convert the fibrillation into normal sinus rhythms. This research, while quite
aggressive, is already showing promising preliminary results.

It has been a long-standing controversy whether heart tissue undergoing ventricular fibrillation (cardiac arrest) exhibits
chaotic or random behavior. Through a series of experiments conducted on dogs undergoing ventricular fibrillation by
the Applied Chaos Laboratory and the department of Medicine at the University of Alberta, strong proof now exists
that such hearts exhibit chaos. Unstable periodic motions of the type which are consistent with chaotic behavior and
amenable to chaos control were observed in this set of experiments. This analysis is the first study of its kind to search
for unstable periodic orbits in biological preparations ... .

http://www.physics.gatech.edu/chaos/main.html
http://www.physics.gatech.edu/chaos/research/brain.html
http://homepage.esoterica.pt/%7Ejohan/vfstart.htm
http://www.physics.gatech.edu/chaos/main.html
http://www.physics.gatech.edu/chaos/research/heart.html
http://www.physics.gatech.edu/chaos/research/heart.html
http://www.physics.gatech.edu/chaos/main.html
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In their paper Spatiotemporal evolution of ventricular fibrillation, Witkowski, Leon, Penkoske, Giles, Spano, Ditto, and
Winfree say: "... Sudden cardiac death is the leading cause of death in the industrialized world with the majority of
such tragedies due to ventricular fibrillation. Ventricular fibrillation is a frenzied and irregular heart rhythm
disturbance that quickly renders the heart incapable of sustaining life. Rotors, the source structures that immediately
surround the core of rotating spiral waves, occur in a variety of systems that all share with the heart the functional
properties of excitability and refractoriness. These reentrant waves, seen in numerical solutions of three-dimensional
simplified models of cardiac tissue are believed to occur during ventricular tachycardias. The detection of such forms
of reentry in fibrillating mammalian ventricles has been difficult. Here we show that in isolated perfused dog hearts,
high spatial and temporal resolution optical transmembrane potential mapping can readily detect transiently erupting
rotors during the early phase of ventricular fibrillation. This activity is characterized by a relatively high
spatiotemporal cross correlation. During this early fibrillatory interval frequent wavefront collisions and wavebreak
generation are also dominant features. Interestingly, this spatiotemporal pattern undergoes an evolution to a less highly
spatially correlated mechanism devoid of the epicardial manifestations of rotors despite continued myocardial
perfusion.

In The New England Journal of Medicine (June 18, 1998, Volume 338, Number 25), Gregory D. Curfman, M.D.
writes: "... Sudden death following a sharp but seemingly inconsequential blow to the chest is a frightening occurrence
known as "commotio cordis" or "concussion of the heart." ... The victims are usually young people who die
unexpectedly after a blow to the chest that does not appear to be unusually forceful. ... mostly young people who were
struck in the chest while playing baseball, softball, or hockey ... Death is immediate, and with few exceptions,
resuscitation is not possible. .... ventricular fibrillation is the cause of most fatal cases of commotio cordis. The
investigators developed an experimental model of commotio cordis in anesthetized juvenile pigs. ... The authors
constructed a device that delivered controlled impacts to the chest, simulating the impact of a baseball thrown at
moderate velocity. The impacts were gated to the electrocardiogram so they could be precisely timed to particular
phases of the cardiac cycle. When the impacts were delivered within a narrow temporal window between 30 and 15
msec before the peak of the T wave, ventricular fibrillation was reproducibly induced. The vulnerable period of the
cardiac cycle amounted to just over 1/100 of a second. Remarkably, ventricular fibrillation was immediate, occurring
on the very next heartbeat. The arrhythmia was not produced by impacts at any other time during the cardiac cycle,
although transient complete heart block was sometimes observed with impacts during the QRS complex. Occasionally,
with impacts delivered just outside the 15-msec period of vulnerability, unsustained polymorphic ventricular
tachycardia was seen. ...".

According to a 10 May 2003 AJC article by Bill Montgomery and Brenden Sager: "... A 13-year-old Fayette County
boy died after he was hit in the chest by a baseball pitched during a youth league ball game. The boy ... was struck on
the left side of his chest by a ball that may have disrupted his heart's rhythm ... Last May, a 7-year-old boy died in
Cobb County when he was struck in the chest by a batted ball. ...[he]... died from being struck precisely over the heart
at precisely the right time to trigger cardiac arrest. Only five to 10 deaths similar deaths are reported each year, said Dr.
Mark Link, associate professor of medicine at Tufts New England Medical Center in Boston. ...".

 

To see what is a T wave, go to the Virtual Cath Lab.

 

 

What Size Brains can be Conscious?

 

It is interesting that, at the crossing point where Tgrw = T_N, which is roughly where the Human Brain is located,

http://www.physics.gatech.edu/research/Acl/
http://www.nejm.org/content/1998/0338/0025/1841.asp
http://www.nejm.org/content/1998/0338/0025/1841.asp
http://www.ajc.com/metro/content/metro/fayette/0503/11ballplayer.html
http://www-health.santafe.cc.fl.us/health/VCCL/content.HTML
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is also roughly where N is such that it is equally in touch with

the Mind of the Universe (through GRW)

and

the self-conscious self (through the self-contained orchestration process).

 

If the GRW process is considered to be an expression of the Mind of the Universe, then the GRW termination may
allow

small-N things to be more tuned in to the Mind of the Universe at large,

while

large-N things would be more self-absorbed by the self-contained orchestration process.

 

What about brains LARGER than human brains?

It may be that the human brain is about as large as a brain can get if it is to function as a single Large Scale
Abstract Thought Consciousness based on the Biology Cycle.

The 2-brain structure of Dolphin brains may be a way to expand brain capacity beyond the size of 10^11
Neurons.

Another way may be to link many brains into a parallel computer, such as The Matrix.

 

 

What about brains SMALLER than human brains?

Since a Tubulin brain must be about 1 per cent of the human brain size to have Large Scale Abstract Thought
Consciousness, an animal capable of it must have a brain that is at least 1 per cent of the size of adult human
brains, or about 1 per cent of 1,400 grams, or about 14 grams.
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The above image (from Evolution of the Brain: Creation of the Self, by John Eccles (Routledge 1989)) shows mammal brains drawn on
the same scale. From it, it appears that Cats have brains that are about (1/3)^3, or about 3 or 4 per cent, of the size of
human brains, and that Cats, Macaques, and Chimpanzees are capable of Large Scale Abstract Thought
Consciousness, while Rabbits and Opossum are not.

You might also consider at what point in embryonic development a human brain becomes capable of Large Scale
Abstract Thought Consciousness. For instance, the size of the human brain at birth is about 380 grams, with very rapid
growth for the first 3 years. It may be relevant that the earliest conscious memory I have is of a time when I was about
4 years old.

 

I do not think that Biology Cycle Abstract Thought Consciousness is the only thing that is important:

Simple learning can be shown to exist in flat-worms or in bees that use fairly complicated "languages" such as
bee dances. Such simple learning may be accomplished by classical mechanisms such as Neural Network
Learning.

 

Elementary Particles, and Coherent Groups of elementary Particles, have Small Scale Abstract Thought
Consciousness due to GRW Processes, or GRW Consciousness, which generally involve fewer Coherent
Particles than Biology Cycle Orch OR Large Scale Abstract Thought Consciousness.

Although small N things cannot get the full benefit of quantum orchestration, they should be able to get some
type or level of consciousness due to superpositions, even though they may be cut short by GRW.

 

 

Quantum Error-Correcting Codes and Quantum Games

According to S. Bandyopadhyay in quant-ph/9910032: "... quantum error correcting codes ... can correct errors due to
decoherence through the use of appropriate software ...".

According to Apoorva Patel in his paper Quantum Algorithms and the Genetic Code, quant-ph/0002037: "Replication

http://www.emsl.pnl.gov:2080/docs/cie/neural/neural.homepage.html
http://xxx.lanl.gov/abs/quant-ph/9910032
http://xxx.lanl.gov/abs/quant-ph/0002037
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of DNA and synthesis of proteins are studied from the view-point of quantum database search. Identification of a
base-pairing with a quantum query gives a natural ... explanation of why living organisms have 4 nucleotide bases
and 20 amino acids. ... these numbers arise as solutions to an optimisation problem. Components of the DNA
structure which implement Grover's algorithm are identified, and a physical scenario is presented for the execution
of the quantum algorithm. ... This genetic information processing takes place at the molecular level, where quantum
physics is indeed the dominant dynamics (classical physics effects appear as decoherence and are subdominant). It is
reasonable to expect that if there was something to be gained from quantum computation, life would have taken
advantage of that at this physical scale. For DNA replication, the quantum search algorithm provides a factor of two
speed-up over classical search ... Quantum algorithms can provide a bigger advantage for more complicated processes
involving many steps. ... During DNA replication, the intact strand of DNA acts as a template on which the growing
strand is assembled. At each step, the base on the intact strand decides which one of the four possible bases can pair
with it. This is exactly the yes/no query (also called the oracle) used in the database search algorithm. ... What matters
is only the relative phase between pairing and non-pairing bases. During the pairing process, the bases come together
in an initial scattering state, discover that there is a lower energy binding state available, and decay to that state
releasing the extra energy as a quantum. ... the base-pairing takes place not with a single Hydrogen bond but with
multiple Hydrogen bonds (two for A-T and A-U, and three for C-G) ... Multiple Hydrogen bonds are necessary for the
mechanical stability of the helix. But they are also of different length, making it likelythat they form asynchronously.
With a two-step deexcitation process during base-pairing, the geometric phase change ... [is] ... what is needed ... DNA
replication is observed to occur at the rate of 1000 base-pairings/sec. ... DNA is accurately assembled, with an
error rate of 10^(-7) per base pair, after the proof-reading exonuclease action. Proteins are assembled less
accurately, with an error rate of 10^(-4) per amino acid ...".

Mershin, Nanopoulos, and Skoulakis, in quant-ph/0007088, say: "... treat the tubulin molecule as the fundamental
computation unit (qubit) in a quantum-computational net work that consists of microtubules (MTs), networks of MTs
and ultimately entire neurons and neural networks. ...". They say "... it has been shown [by D. L. Koruga, D. L. Ann.
NY Acad. Sci. 466, 953-955 (1986)] that the particular geometrical arrangement (packing) of the tubulin
protofilaments obeys an error-correcting mathematical code known as the K2(13, 2^6, 5) code ... the existence of
a quantum-error correcting code is needed to protect the delicate coherent qubits from decoherence. This has been the
major problem of quantum computers until the works of Shor and Steane have independently shown that such a code
can be implemented ... We conjecture that the K-code apparent in the packing of the tubulin dimers and protofilaments
is partially responsible for keeping coherence among the tubulin dimers. By simulating the brain as a quantum
computer it seems we are capable of obtaining a more accurate picture than if we simulate the brain as a classical,
digital computer. ...".

Sharf, Cory, Somaroo, Havel, and Zurek, in A Study of Quantum Error Correction by Geometric Algebra and Liquid-
State NMR Spectroscopy, quant-ph/0004030, say: "... This paper describes the operation of a simple, three-bit
quantum code in the product operator formalism, and uses geometric algebra methods to obtain the error-corrected
decay curve in the presence of arbitrary correlations in the external random fields. These predictions are confirmed in
both the totally correlated and uncorrelated cases by liquid-state NMR experiments on 13 C-labeled alanine, using
gradient-diffusion methods to implement these idealized decoherence models. Quantum error correction in weakly
polarized systems requires that the ancilla spins be prepared in a pseudo-pure state relative to the data spin, which
entails a loss of signal that exceeds any potential gain through error correction. Nevertheless, this study shows that
quantum coding can be used to validate theoretical decoherence mechanisms, and to provide detailed information on
correlations in the underlying NMR relaxation dynamics. ...".

Quantum Error-Correcting Codes are useful in Quantum Games.

 

Enzymes

http://xxx.lanl.gov/abs/quant-ph/0007088
http://xxx.lanl.gov/abs/quant=ph/0004030
http://xxx.lanl.gov/abs/quant=ph/0004030
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According to Apoorva Patel in his paper Quantum Algorithms and the Genetic Code, quant-ph/0002037: "... Enzymes
are the objects which catalyse biochemical reactions. They are large complicated molecules, much larger than the
reactants they help, made of several peptide chains. Their shapes play an important part in catalysis, and often they
completely surround the reaction region. They do not bind to either the reactants or the products ... for example,
enzymes can suck out the solvent molecules from in between the reactants ... It is proposed that enzymes play a
crucial role in maintaining quantum coherence ... Enzymes provide a shielded environment where quantum
coherence of the reactants is maintained. ... For instance, diamagnetic electrons do an extraordinarily good job of
shielding the nuclear spins from the environment ... the coherence time observed in NMR is O(10) sec, much longer
than the thermal environment relaxation time ( hbar / kT = O(10^(-14) ) sec) and the molecular collision time (
O(10^(-11)) sec ), and still neighbouring nuclear spins couple through the electron cloud. ... Enzymes are able to create
superposed states of chemically distinct molecules. ... Enzymes are known to do cut-and-paste jobs ... (e.g. ...
methylation, replacing H by CH3, which converts U to T). Given such transition matrix elements, quantum mechanics
automatically produces a superposition state as the lowest energy equilibrium state. ... Delocalisation of electrons and
protons over distances of the order of a few angstroms greatly helps in molecular bond formation. It is important to
note that these distances are much bigger than the Compton wavelengths of the particles, yet delocalisation is common
and maintains quantum coherence. ...".

 

Quantum Tunnelling across Communicating Junctions:

Since the 1970s, Evan Harris Walker has proposed that Quantum Tunnelling of Electrons would take place across
junctions between Neurons. Stuart Hameroff says in his Osaka paper that "... Gap junctions enable quantum tunneling
among dendrites ...".

What is Quantum Tunnelling?

According to Principles of Modern Physics (McGraw-Hill 1959 at page 157) by Robert B. Leighton (who co-authored
The Feynman Lectures in Physics),

if a particle such as an Electron encounters a Barrier such as the Synaptic Junction, "... there is a finite
probability that the particle will ... be found on the other side ... This effect is also called ... the Tunnel Effect ...

".

From the point of view of Bohm Quantum Theory, Peter R. Holland (The Quantum Theory of Motion (Cambridge
1993) pages 198-203) says that Quantum Tunnelling is explained because the effective barrier potential is not the
classical barrier potential V, but is V + Q where Q is the Bohm Quantum Potential.

From the Many-Worlds point of view, Quantum Tunnelling means that the Electron is in a Superposition of Position
States, some of which are on one side of the Junction and some of which are on the other side.

Therefore:

Quantum Tunnelling can allow Quantum Superpostion States to extend from Neuron to Neuron across Gap
Junctions.

 

Since a single Electron can move across 60-base chunks of DNA 20 nanometres long, Quantum Tunnelling for at least
such distances could occur in DNA.

 

http://xxx.lanl.gov/abs/quant-ph/0002037
http://www.erols.com/wcri/CONSCIOUSNESS.html
http://www.consciousness.arizona.edu/hameroff/
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A process related to Quantum Tunnelling that might be useful in extending the coherent state of Tubulin Electrons
throughout the Brain is "... the quantum mirage ... a ring of cobalt atoms on a copper surface ... acts as a "quantum
corral", reflecting the copper's surface electrons within the ring into a wave pattern ... When the IBM scientists placed
an atom of magnetic cobalt at one point in the ring, a mirage appeared at another point. ...",

according to a BBC article dated 8 February 2000, describing the work of Manoharan, Lutz, and Eigler in Nature, 403
(3 February 2000) 512-515, where they say: "... Image projection relies on classical wave mechanics and the use of
natural or engineered structures such as lenses or resonant cavities. Well-known examples include the bending of light
to create mirages in the atmosphere, and the focusing of sound by whispering galleries. ... Here we report the
projection of the electronic structure surrounding a magnetic Co atom to a remote location on the surface of a Cu
crystal; electron partial waves scattered from the real Co atom are coherently refocused to form a spectral image or
'quantum mirage'. The focusing device is an elliptical quantum corral, assembled on the Cu surface. The corral acts as
a quantum mechanical resonator, while the two-dimensional Cu surface-state electrons form the projection medium.
When placed on the surface, Co atoms display a distinctive spectroscopic signature, known as the many-particle
Kondo resonance, which arises from their magnetic moment. By positioning a Co atom at one focus of the ellipse, we
detect a strong Kondo signature not only at the atom, but also at the empty focus. This behaviour contrasts with the
usual spatially-decreasing response of an electron gas to a localized perturbation. ...".

 Intercellular Light Communication

According to an article by Bennett Davis in the 23 Feb 2002 edition of The New Scientist:

"... In the early 1990s, Guenter Albrecht-Buehler ... at Northwestern ... discovered that some cells can detect and
respond to light from others. ... cells ... were using light to signal their orientation. If so, they must have some kind of
eye. ... centrioles fill the bill. These cylindrical structures have slanted "blades" which ... Albrecht-Buehler ... believes
act as simple blinds. ... microtubules ... could act as optical fibres ... feeding light towards the centrioles from the cell's
wall.

... why should cells want to detect light? ... they are talking to each other ... Cells in embryos might signal with
photons so that they know how and where they fit into the developing body. ... Albrecht-Buehler ... wants to learn their
language. ...

... In the 1980s Fritz-Albert Popp, then a lecturer at the University of Marburg in Germany, ... who now heads the
International Institute of Biophysics in Neuss, Germany, ...[and]... runs a company called Biophotonen that offers its
expertise in reading photon emissions to gauge the freshness and purity of food ... became interested in the optical
behaviour of cells. In a series of experiments Popp found that two cells separated by an opaque barrier release
biophotons in uncoordinated patterns. Remove the barrier and the cells soon begin releasing photons in
synchrony. ...".

http://news.bbc.co.uk/
http://www.nature.com/
http://www.newscientist.com/
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Entanglement/Coherence/Superposition Preservation in Solution:

 

Quantum Entanglement/Coherence/Superposition is what enables Quantum Computers to Work.

Chuang and Gershenfeld have shown that a Room Temperature Solution of Chloroform can function, by using NMR,
as a Quantum Computer.

Caves has shown,using conventional physics, that because the Chloroform was at Room Temperature, its Atoms could
not have been Entangled, and Quantum Computation should NOT have taken place.

However, NMR Quantum Computaton has been show to exist by using it to factor 15.

Perhaps NMR Quantum Computers live in a Quantum Protectorate.

Further, perhaps Unconventional Structures in Solutions (perhaps similar to water phenomena observed by Beneviste
and to phenomena proposed by Mavromatos in quant-ph/0009089 based on "... conjectured (hydrated) ferroelectric
properties of microtubular arrangements. ...[in which]... thin interior regions, full of ordered water, near the tubulin
dimer walls of the microtubule. ... play the role of cavity regions, which are similar to electromagnetic cavities of
quantum optics. ...[and in which]... the formation of (macroscopic) quantum coherent states of electric dipoles on the
tubulin dimers may occur. ...".) could act to Preserve Entanglement/Cohererence/Superposition, thus permitting
Quantum Computation,

and

Similar Unconventional Structures in Solutions could act in the Brain to Preserve
Entanglement/Cohererence/Superposition,

even though the Brain is at body temperature.

It may be that the solution medium could act somewhat like the copper substrate in the IBM Quantum Mirage
phenomenon. 

 

The 18 April 1998 issue of the New Scientist describes the Chuang-Gershenfeld quantum computer, saying:

"... In ... Physical Review Letters (vol 80, p 3408), the researchers describe how they used the nuclei of a
carbon atom and a hydrogen atom in a chloroform molecule as two qubits. Both nuclei had spin 0 and spin
1 states, giving four combinations which existed simultaneously: 00, 01, 11 and 10. Using magnetic fields
and radio waves, the researchers manipulated the atoms' spins, making them dance a nuclear jig
corresponding to the algorithm's logic. The correct answer to the calculation came when a measurement of
the spin states "snuffed out" those that did not match the target state. Chuang and his colleagues have since
been working on other quantum algorithms, such as the "Deutsch-Jozsa" algorithm, which spots some
properties of a mathematical function far faster than a classical computer. ...".

The abstract of Physical Review Letters (vol 80, p 3408) says:

http://xxx.lanl.gov/abs/quant-ph/0009089
http://www.newscientist.com/ns/980418/nquantumcomputer.html
http://publish.aps.org/abstract/prl/v80/p3408/
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"Using nuclear magnetic resonance techniques with a solution of chloroform molecules we implement
Grover's search algorithm for a system with four states. By performing a tomographic reconstruction of the
density matrix during the computation good agreement is seen between theory and experiment. This
provides the first complete experimental demonstration of loading an initial state into a quantum computer,
performing a computation requiring fewer steps than on a classical computer, and then reading out the
final state."

The Chuang-Gershenfeld results are also discussed on a Physics Data-Mining web site and in a Scientific American
(June 1998) article by Chuang and Gershenfeld.

 

There is an abstract of an article entitled Separability of Very Noisy Mixed states and Implications for NMR Quantum
Computing, to appear in the 26 July 1999 issue of Phys Rev Lett, by S. L. Braunstein, C. M. Caves, R. Jozsa, N.
Linden, S. Popescu, and R. Schack, that states:

"We give a constructive proof that all mixed states of N qubits in a sufficiently small neighborhood of the
maximally mixed state are separable (unentangled). The construction provides an explicit representation of
any such state as a mixture of product states. We give upper and lower bounds on the size of the
neighborhood, which show that its extent decreases exponentially with the number of qubits. The bounds
show that no entanglement appears in the physical states at any stage of present NMR experiments.
Though this result raises questions about NMR quantum computation, further analysis would be necessary
to assess the power of the general unitary transformations, which are indeed implemented in these
experiments, in their action on separable states.".

On page 20 of the 17 July 1999 issue of the New Scientist is an article by Charles Seife (a New Scientist Reporter) that
says in part:

"... last April [1998], Isaac Chuang of IBM in San Jose, California, and Neil Gershenfeld the
Massachusetts Institute of Technology created a quantum computer ... in a forthcoming issue of Physical
Review Letters, Carlton Caves ... say they are unsure why quantum computation worked. Gershenfeld and
Chuang used magnetic fields to manipulate atoms in liquid chloroform. But the problem, says Caves, is
that the choloroform atoms were not in "entangled" states. ... because the chloroform was at room
temperature, the atoms could not have been entangled ... The thermal motion of the atoms would have
mixed up their quantum states and ruined any entanglement. ... So why did the chloroform comuter work
at all? Caves's colleague John Smolin, a physicist at IBM in New York, suspects Chuang's chloroform has
simulated a quantum computer, though he doesn't know how. Or maybe the experiment hints there are
other ways of doing quantum computation that we don't yet understand. ...".

 

Vandersypen, Steffen, Breyta, Yannoni, Sherwood, and Chuang, in their paper Experimental realization of Shor's
quantum factoring algorithm using nuclear magnetic resonance, quant-ph/0112176, say:

"... we report an implementation of the simplest instance of Shor's algorithm: factorization of N=15
(whose prime factors are 3 and 5). We use seven spin-1/2 nuclei in a molecule ...

http://physics.miningco.com/library/weekly/aa050598.htm
http://www.sciam.com/1998/0698issue/0698gershenfeld.html
http://www.sciam.com/1998/0698issue/0698gershenfeld.html
http://publish.aps.org/abstract/PRL/v83/p1054
http://publish.aps.org/abstract/PRL/v83/p1054
http://publish.aps.org/abstract/PRL/v83/p1054
http://xxx.lanl.gov/abs/quant-ph/0112176
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.... as quantum bits, which can be manipulated with room temperature liquid state nuclear magnetic
resonance techniques. This method of using nuclei to store quantum information is in principle scalable to
many quantum bit systems, but such scalability is not implied by the present work. The significance of our
work lies in the demonstration of experimental and theoretical techniques for precise control and
modelling of complex quantum computers. In particular, we present a simple, parameter-free but
predictive model of decoherence effects in our system. ...".

Quantum Protectorate

( related to Meade Resonance )

 

According to cond-mat/0007287 by Philip W. Anderson:

"... Laughlin and Pines have introduced the term "Quantum protectorate" as a general descriptor of the
fact that certain states of quantum many-body systems exhibit properties which are unaffected by
imperfections, impurities and thermal fluctuations.

They instance the quantum Hall effect, which can be measured to 10^(-9) accuracy on samples with mean
free paths comparable to the electron wavelength, and flux quantization in superconductors, equivalent to
the Josephson frequency relation which again has mensuration accuracy and is independent of
imperfections and scattering.

An even simpler example is the rigidity and dimensional stability of crystalline solids evinced by the
STM.

... the source of quantum protection is a collective state of the quantum field involved such that the
individual particles are sufficiently tightly coupled that elementary excitations no longer involve a
few particles but are collective excitations of the whole system, and therefore, macroscopic behavior is
mostly determined by overall conservation laws.

The purpose of this paper is, first, to present the overwhelming experimental evidence that the metallic
states of the high Tc cuprate superconductors are a quantum protectorate; and second, to propose that
this particular collective state involves the phenomenon of charge-spin separation, and to give indications
as to why such a state should act like a quantum protectorate.

... Spin-charge separation is a very natural phenomenon in interacting Fermi systems from a symmetry
point of view ... The Fermi liquid has an additional symmetry which is not contained in the underlying
Hamiltonian, in that the two quasiparticles of opposite spins are exactly degenerate and have the same
velocity at all points of the Fermi surface. This is symmetry SO(4) for the conserved currents at each
Fermi surface point since we have 4 degenerate real Majorana Fermions. But the interaction terms do not
have full SO(4) symmetry, since they change sign for improper rotations, so the true symmetry of the
interacting Hamiltonian is SO4 / Z2 = SU2 x SU2, i.e., charge times spin. A finite kinetic energy supplies

http://xxx.lanl.gov/abs/cond-mat/0007287
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a field along the " direction of the charge SU(2) and reduces it to U(1), the conventional gauge symmetry
of charged particles.

The reason why conventional Fermi liquid theory works is that U renormalizes to irrelevance because of
the ultraviolet divergence of the ladder diagrams in 3 dimensions or higher. The result is the "effective
range" theory which allows us to approximate the interaction terms, for forward scattering, by a scattering
length a, which leads only to irrelevant symmetry-breaking terms.

In one dimension there is no ultraviolet divergence, this does not happen, and spin-charge separation
always occurs. 2 is the critical dimension and I have shown that in fact there is always a marginally
relevant term resulting from U, when there is spin symmetry. ...".

 

Acccording to cond-mat/0007185 by Philip W. Anderson:

"... The most striking fact about the high-Tc cuprates is that in none of the relevant regions of the phase
diagram is there any evidence of the usual effects of phonon or impurity scattering. This is strong evidence
that these states are in a "quantum protectorate" ... a state in which the many-body correlations are
so strong that the dynamics can no longer be described in terms of individual particles, and
therefore perturbations which scatter individual particles are not effective.

The Mott-Hubbard antiferromagnetic phase is manifestly spin-charge separated (there is a charge gap, but
no spin gap), and I propose this property extends throughout the phase diagram in different guises, and is
the reason for the quantum protectorate.

... scattering of electrons does not necessarily disturb the excitations, especially the spinons, the Fermion-
like elementary magnetic excitations with spin 1/2 and charge 0.

... this protectorate effect is completely incompatible with any perturbative theory starting from a Fermi
liquid approach, as for example the spin-fluctuation theory. The experimental situation presents us with a
clean dichotomy, which cannot be repaired by "summing all the diagrams". ...

To summarize:

The two-dimensional electron gas in the cuprates is dominated by the short-range repulsive interaction
which remains relevant and causes spin-charge separation.

A spin gap develops in the metallic phase below a crossover temperature T*, at the Cooper instability
caused by the antiferromagnetic superexchange.

The extra kinetic energy required to open the spin gap is relaxed at a lower temperature Tc by making the
charge fluctuations coherent, and this is the immediate cause of superconductivity. ...".

 

According to cond-mat/0301077 by M.Ya. Amusia, A.Z. Msezane, and V.R. Shaginyan:

"... the fermion condensation ... can be compared to the Bose-Einstein condensation. ... the appearance of ... fermion
condensate (FC) ... is a quantum phase transition ... that separates the regions of normal and strongly correlated liquids.
Beyond the fermion condensation point the quasiparticle system is divided into two subsystems, one containing normal
quasiparticles, the other being occupied by fermion condensate localized at the Fermi level. ... fermion systems with
FC have features of a "quantum protectorate" ... This behavior ...

... takes place in both three dimensional and two dimensional strongly correlated systems ... The only difference

http://xxx.lanl.gov/abs/cond-mat/0007185
http://xxx.lanl.gov/abs/cond-mat/0301077
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between 2D electron systems and 3D ones is that in the latter ... fermion condensation quantum phase transition
(FCQPT) ... occurs at densities which are well below those corresponding to 2D systems.

For bulk 3He, FCQPT cannot probably take place since it is absorbed by the first order solidification ...
... an infinitely extended system composed of Fermi particles, or atoms, interacting by an artificially
constructed potential with the desirable scattering length a ... may be viewed as trapped Fermi gases ... We
conclude that FCQPT can be observed in traps by measuring the density of states at the Fermi level ...
... It seems quite probable that the neutron-neutron scattering length (a = 20 fm) is sufficiently large to be
the dominant parameter and to permit the neutron matter to have an equilibrium energy, density, and the
singular point ... at which the compressibility vanishes. Therefore, we can expect that FCQPT takes place
in a low density neutron matter leading to stabilization of the matter by lowering its ground state energy.
...

and

... demonstrates the possibility to control the essence of strongly correlated electron liquids by weak magnetic
fields. ... We have demonstrated that strongly correlated many-electron systems with FC, which exhibit strong
deviations from the Landau Fermi liquid behavior, can be driven into the Landau Fermi liquid by applying a
small magnetic field B at low temperatures. A re-entrance into the strongly correlated regime is observed if the
magnetic field B decreases to zero, while the effective mass M* diverges as M* proportional to 1 / sqrt(B). The
regime is restored at some temperature T* proportional to sqrt(B). This behavior is of a general form and takes
place in both three dimensional and two dimensional strongly correlated systems, and demonstrates the
possibility to control the essence of strongly correlated electron liquids by weak magnetic fields.

 

Water, LightSpeed, and Microtubules

The interior of a Microtubule contains pure water that may be in an ordered state that might carry quantum-coherent
oscillations (as sound or light waves). Such an ordered state of water has been observed to extend at least 3 nm
outwards from cytoskeletal surfaces, so that it is not unreasonable to think that the ordered state could extend
throughout the interior of a microtubule of interior diameter 14 nm.

If photons in Microtubule Cores have wavelengths that are of the order of a few times the inner diameter of
Microtubles (about 14 nanometers), say, for example, about 100 nanometers, then the photons would have frequency
about 3 x 10^10 cm/sec / 10^(-5) cm = 3 x 10^15 sec^(-1) which I think is ultraviolet and pretty energetic (at least
10,000 times more energy per photon than millimeter waves) for brain processes. However, it should be noted that
Sonoluminescence can produce ultraviolet photons, so that maybe they could be involved in the Biology of Thought.

Rhett Savage says, about Water and Superradiance,
that 
"...using quantum field theory, Del Giudice, Vitiello and others 
wrote in the eighties that when an imposed electric field tries 
to penetrate into a region of coherent or 
at least polarized water 
then it can do so only confined into filaments ... 
outside of the filaments the original coherence
remains undisturbed. 
Meanwhile, on the edges of the filaments there are weird 
gradient forces which can attract or repel specific molecules
from the surrounding sea; 
in this way ... the MTs are assembled. 
Each time a molecule is drawn into the filament
by gradient forces then it alters the over-all wavefunction 
so that the gradient forces chance everywhere 
on the filament (nonlocally),
which changes which molecules are attracted and repelled ... 
so these gradient forces are like Maxwell's demon 
opening and shutting a door with great precision, 
assembling the MTs and later serving as their

http://www.reed.edu/%7Ersavage/
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fundamental sense organ ...
...Del Giudice and friends went on to characterize 
other aspects of the filaments. 
they noted that a filament would undergo spontaneous symmetry
breakdown and develop Goldstone modes 
and associated correlation - 
then "the Coherence of the Goldstone correlation which 
disappears because of the electromagnetic field propagation 
is transferred to to the outgoing electromagnetic field." ...
... [this is] superradiance ...
Del Giudice and friends continue. 
they say that the propagating of the resulting coherent 
electromagnetic field undergoes a "self-focusing mechanism," 
allowing the field to propagate along the filament... 
and, to top it all off, this mechanism is amplified because 
the medium of ordered water within the filament is also coherent!
... [this is] self-induced transparency ...
the resulting picture is very cool: ..."
we start with an oriented polarization in water - 
an electromagnetic field is applied, 
cracks form in the polarization spontaneously: 
these are the filaments that will be tubes. 
they self-assemble the tubes from the ambient molecular sea 
by a nonlocal Maxwell demon process. 
then the tubes eventually serve as the guiding framework 
for neurons, etc. - "

Self-Induced Transparency seems to be related to the Quantum Zeno and Anti-Zeno Effects.

Self-Induced Transparency has been used with laser beams passing through a Bose-Einstein condensate (BEC) of
sodium atoms to increase the Refractive Index and slow the Speed of Light to 17 meters/second in a Harvard
experiment reported by Lene Vestergaaard Hau et al (Nature, 18 February 1999), according to AIP Physics News
Update 415 (18 Feb 99). They "... also observed unprecedentedly large intensity-dependent light transmission. Such an
extreme nonlinear effect can perhaps be used in a number of opto-electronic components (switches, memory, delay
lines) and in converting light from one wavelength to another.".

Mavromatos, in quant-ph/0009089, proposed a model based on "... conjectured (hydrated) ferroelectric properties
of microtubular arrangements. ...[in which]... thin interior regions, full of ordered water, near the tubulin dimer
walls of the microtubule. ... play the role of cavity regions, which are similar to electromagnetic cavities of
quantum optics. ...[and in which]... the formation of (macroscopic) quantum coherent states of electric dipoles
on the tubulin dimers may occur. ...".

 

Cytoplasmic Gel States and Ordered Water: Possible Roles in Biological Quantum Coherence is an interesting
paper by Stuart Hameroff.

 

Acting as

Cellular Automata,

microtubules could transmit and process complex information signals as waves of polarization states of tubulin dimers.

The microtubules might be considered to be a combination of the Quantum Smart Matter of Hogg and Chase at Xerox
PARC and the Quantum Cellular Automata of Meyer .

http://www.nature.com/
http://www.aip.org/
http://xxx.lanl.gov/abs/quant-ph/0009089
http://www.consciousness.arizona.edu/hameroff/water2.html
http://www.consciousness.arizona.edu/hameroff/
http://xxx.lanl.gov/abs/quant-ph/9611021
http://xxx.lanl.gov/abs/quant-ph/9611021
http://xxx.lanl.gov/abs/quant-ph/9604003
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The 5+8=13 Fibonacci-number Golden Mean structure of microtubules may be useful in such information signal
transmission and processing.

 

If the computing operations of the human brain were based on neurons alone, there would be 10^11 neurons operating
at 10^3 signals per second, for a total throughput of 10^14 operations per second.

If the computing operations of the human brain were based on tubulin dimers, there would be 10^4 dimers per neuron,
or 10^15 dimers, and the operating speed would be 10^9 operations per second, for a total throughput of 10^24
operations per second.

If the computing operations of the human brain were based on neurons, they would operate as a classical computer.

If the computing operations of the human brain were based on tubulin dimers, they could operate at the quantum level
of superpositions of dimer polarization states.

If the human brain is then viewed as a quantum computer, perhaps quantum superpositions could resolve the problem
of how a brain capable of understanding and appreciating the beauty and truth of such things as mathematical
structures, music, and art could be based on a finite computing machine.

 

 

Sometimes I go beyond the Natural Units in which c = G = h = 1

to use what we used to call in college

SuperNatural Units in which c = G = h = 1 = 2 = pi

(In other words I sometimes ignore factors like 2 and pi, etc., for simplicity.)

Tony Smith's Home Page

......
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Tony Smith's Home Page

 

Lo Pan and 28 Hsiu:

This Lo Pan contains 19 parts (compare the 19x19 Wei-Qi board).

Beginning at the center, they are:

1. a compass needle in the Central Pool of Heaven;

2. the 8 Trigrams in Correct Needle alignment and Later Heaven sequence (in the above image of the Lo Pan, the
South-pointing compass needle points to the South Trigram of the Earlier Heaven Sequence, which is the Northwest
Intercardinal Point of the Later Heaven sequence) (compare the Clifford sequence of the 8 Trigrams);

3. 24 sectors in Correct Needle alignment, containing the 9 Moving Stars, which are the 7 Stars of the Big Dipper plus
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2 Assistants, which are near Mizar, the middle of the 3 handle stars. Mizar is about 88 light years away, with
magnitude 2.27. Alcor, the first Assistant, and the 8th of the 9 Moving Stars, with magnitude 4.03, appears from Earth
to be only 11 minutes 48 seconds away from Mizar so that it is hard to see them as separate stars without excellent
eyesight or a telescope. Alcor and Mizar are both members of the Ursa Major group, and share the proper motion of
the group. They are separated by at least a quarter of a light year.

Mizar is a visual binary star. The binary star pair, called Mizar A (magnitude 2.27) and Mizar B (magnitude 3.95),
orbit each other. Mizar B is the second Assistant, and the 9th of the 9 Moving Stars.

Mizar (Mizar A and Mizar B) was the first visual binary system to be resolved by Europeans using telescopes, by
Riccioli in 1650.

However, the resolution of Mizar A and the 9th Moving Star, Mizar B, may have been known to the Chinese much
earlier. As Needham says (vol 4, pages 113 and 114): "... In sum, therefore, we may be justified in concluding that in
the +1st century, and probably as far back as the -3rd century, biconvex lenses of glass could be artificially made. ...
About +520 envoys of Fu-Sang are said to have arrived in China, bringing with them a precious stone suitable for
observation of the sun of the size of a mirror, measuring over a foot in circumference, and as transparent as glass;
looking through it in bright sunlight, the palace buildings could be very clearly distinguished. ..." Needham indicates
that the location of the land of Fu-Sang is not known, and it is not even known whether the "palace buildings" referred
to buildings on Earth, or to astronomical phenomena such as sunspots.

Both Mizar A and Mizar B are spectroscopic binary stars, and Mizar B has been shown astrometrically to be a triple
star (compare the astrometric binary star Sirius), so that Mizar is a 5-star system. As Alcor is a spectroscopic binary
star, the Mizar-Alcor asterism is a 7-star system at the middle of the handle of the 7-star Big Dipper.

4. 48 sectors in Correct Needle alignment;

5. 24 sectors, the Correct Needle Earth Plate Circle, containing the 4 characters of the 4 Trigrams of the Later Heaven
Intercardinal Points, 8 of the 10 Heavenly Stems, and the 12 Earthly Branches;

6. 48 sectors in Correct Needle alignment;

7. 72 sectors in Correct Needle alignment, 60 of them containing the Stem-Branch Cycle of 60 = 5x12;

8. 120 sectors in Correct Needle alignment, 48 of them containing 4x12 = 48 Stem-Branch pairs;

9. 24 sectors, the Central Needle Man (Inner Heaven) Plate Circle, containing the 4 characters of the 4 Trigrams of the
Later Heaven Intercardinal Points, 8 of the 10 Heavenly Stems, and the 12 Earthly Branches, shifted 7.5 degrees East
of South from the Correct Needle Earth Plate Circle;

10. 120 sectors in Central Needle alignment, 48 of them containing 4x12 = 48 Stem-Branch pairs;

11. 60 sectors in the 5 Element alignment, containing the Stem-Branch Cycle of 60 = 5x12 in the same order as Circle
17;

12. 60 sectors in the 5 Element alignment;

13. 24 sectors in Seam Needle alignment;

14. 24 sectors in Seam Needle alignment;

15. 24 sectors, the Seam Needle Outer Heaven Plate Circle, containing the 4 characters of the 4 Trigrams of the Later
Heaven Intercardinal Points, 8 of the 10 Heavenly Stems, and the 12 Earthly Branches, shifted 7.5 degrees West of
South from the Correct Needle Earth Plate Circle;

16. 120 sectors in Seam Needle alignment, 48 of them containing 4x12 = 48 Stem-Branch pairs;

http://beast.as.arizona.edu/textbook/text/CH21.html
http://beast.as.arizona.edu/textbook/text/CH21.html
http://beast.as.arizona.edu/textbook/text/CH21.html
http://beast.as.arizona.edu/textbook/text/CH21.html
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17. 60 sectors in the 5 Element alignment, containing the Stem-Branch Cycle of 60 = 5x12 in the same order as Circle
12;

18. 60 sectors constituting the 5 Element alignment, 58 of them containing the 5 Elements;

19. 28 Hsiu, covering 365.25 du (Chinese degrees),
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as shown above in a chart prepared by David B. Kelley 
(compare the representation of the stars by the Giza pyramids):  
 
Eastern Palace - total of 75 du more or less:
1.  Chio, Horn, includes Spica, Arcturus, 
    and the handle of the Big Dipper, 12 du plus; 
    in ESE Trigram and Correct and Seam Needle Keng;  
2.  Khang, Neck, 9 du plus; 
3.  Ti, Base or Foundation, 16 du minus; 
4.  Fang, Room, 5 du; 
5.  Hsin, Heart, includes Antares, 6 du; 
6.  Wei, Tail, 18 du; 
7.  Chi, Winnowing-Basket, 
    includes part of Center of Milky Way, 9 du exact; 
    (Wei and Chi together correspond to the game Wei-Qi.)
 
Northern Palace - total of 92 du more or less:  
8.  Nan Tou, Southern Dipper, 
    includes part of Center of Milky Way, 22 du plus; 
9.  Chhien Niu, Cowboy, includes Altair, Northern Milky Way, 
    and Chih Nuu, Vega, Weaving Girl, 7 du, 
10. Hsu Nuu, Servant Girl, 11 du; 
11. Hsu, Void, includes Sal-al-sud, 9 du minus; 
12. Wei, Rooftop or Danger, 16 du; 
13. Shih, House, 18 du minus; 
14. Pi, Eastern Wall, 9 du; 
 
Western Palace - total of 81 du more or less:
15. Khuei, Stride, including M31, 18 du;  
16. Lou, Mound, 12 du plus; 
17. Wei, Stomach, 15 du minus; 
18. Mao, Pleiades, 11 du; 
19. Pi, Net or Hyades, 16 du exactly; 
20. Tsui, Turtle, (extent not stated); 
21. Shen, Orion, including Rim of Milky Way, 9 du; 
 
Southern Palace - total of 104 du more or less:
22. Ching, Eastern Well, including Rim of Milky Way, 
    30 du minus; 
23. Kuei, Ghost and Ghost-Carriage, including Praesepe, 
    (extent not stated);
24. Liu, Willow, 13 du exact; 
25. Hsing, Seven Stars, includes Niao, Alfard, Bird Star, 
    6 du;
26. Chang, Net, 17 du plus; 
27. I, Wings, 20 du minus; 
28. Chen, Chariot, 18 du plus. 
 
 
The total stated extent of all Four Palaces is 352 du, 
but no extent is stated for Hsiu 20 and 23, 
and some Hsiu are stated to be more (plus) or less (minus), 
so it is reasonable to say that 
the total du is probably the traditional value of 365.25 du.  
 
Here is a comparison of 
the extent in du, Chinese degrees, according to the Lo Pan 
with 
the extent according to the Huai Nan Tzu: 
 
          Lo Pan         Huai Nan Tzu 
 
1.         12 +             12  
2.          9 +              9     
3.         16 -             15
4.          5                5
5.          6                5
6.         18               18
7.          9               11.25
8.         22 +             26 
9.          7                8
10.        11               12
11.         9 -             10
12.        16               17
13.        18 -             16
14.         9                9            
15.        18               16  
16.        12 +             12
17.        15 -             14 
18.        11               11

http://hawk.hama-med.ac.jp/dbk/kelley.html
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19.        16               16 
20.  (extent not stated)     2 
21.         9                9
22.        30 -             33
23.  (extent not stated)     4 
24.        13               15
25.         6                7 
26.        17 +             18
27.        20 -             18
28.        18 +             17
 
 
East       75 +/-           75.25
North      92 +/-           98
West       81 +/-           80
South     104 +/-          112
 
 
Total    352 +/-           365.25
 

The Seam Needle sectors are shifted West of South from the Correct Needle sectors by 7.5 degrees, or half the 15
degree width of a 24-part sector.

Therefore, the total width of a given 24-part sector including both the Correct Needle sector and its Seam Needle
counterpart is 22.5 degrees, or roughly the inclination of the spin axis of the Earth to the axis of the Plane of the
Ecliptic of the orbit of the Earth.

The shift of the Central Needle sectors similarly gives a 22.5 degree total width of a given 24-part sector, shifted East
of South instead of West of South.

Perhaps the shifts were introduced to take into account the difference between the poles of the spin axis of the Earth
and the poles perpendicular to the Plane of the Ecliptic of the orbit of the Earth, with both East and West shifts being
needed to take into account all the different directions of the Earth's spin axis poles as the Earth's spin axis goes
through the Precession of the Equinoxes, a 26,000 year cycle stabilized by the Earth's interactions with the Moon and
the Sun.

 

http://www.m-m.org/jz/sphinxaa.html
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The Earth Plate on which this Lo Pan is placed is a circular glass table top resting on an octagonal base containing an
8-sided mirrored chamber in which a globe of the Earth is placed, and representing the 8 Immortals and the 8 Trigrams
in the Clifford Sequence:

The 8 side mirrors, along with the bottom mirror and the mirror of the glass table top, reflect in the 10 directions.

"Fa Tsang (643-712), the Chinese master of Hwa Yen Buddhism, prepared for the Empress Wu an octagonal room
completely covered with mirrors, including the floor and ceiling. In the center he placed animage of the Buddha with a
burning torch. He brought the Empress into this room and said (in part): Your Majesty, this is a demonstration of
Totality in the Dharmadhatu. In each and every mirror within this room you will find the reflections of all the other
mirrors with the Buddha's image in them. ... The principle of interpenetration and containment is clearly shown by this
demonstration. Right here we see an example of one in all and all in one - ... [The interpenetration is like the
NonLocality of Quantum Theory.]

"The principle of simultaneous arising of different realms is so obvious here that no explanation is necessary. ... [The
different realms are like the Many-Worlds of Quantum Theory.]
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"As for the principle of the nonobstruction of space, it can be demonstrated in this manner ... he took a crystal ball ...
Your majesty, now we see all the mirrors and their reflections within this small crystal ball. Here we have an example
of the small containing the large, as well as the large containing the small. ... [The small containing the large is like the
Reflexivity of Octonions and is related to Fractals.]

"As for the nonobstruction of times, the past entering the future and the future entering the past ... One must reach a
different level to be capable of witnessing a demonstration such as that." [An amplitude from the past entering into a
transaction with an amplitude from the future is the structure of Cramer's Transactional Interpretation of Quantum
Theory that is used in the D4-D5-E6 physics model.]

One way to do a different-level time demonstration might be to regard the 8 mirror sides as the 8-dimensional
spacetime of the vector space of the D4 Clifford Algebra Cl(0,8). Then 4 of them might be regarded as 4-dimensional
physical spacetime, and 1 of those 4 might be regarded as representing time. The time mirror itself would be the
present transaction between the past inside and the future mirror-image side.

The mirror floor and mirror ceiling would then represent the 9th and 10th dimensions of the vector space of the D5
Clifford Algebra, with signature (1,1) producing a NonEuclidean Hyperbolic Lorentz E8 lattice /\9,1.

Since the mirrors produce orientation-reversing reflections, they correspond to Spinor Transformations and include,
but are not limited to, Rotations. Just as combining the Spin(0,8) vector representation with its D4 adjoint
representation produces the D5 Lie Algebra whose Euclidean version is Spin(0,10) and whose Hyperbolic version is
Spin(1,9), combining the Spin(0,8) spinor representation with D5 produces the E6 Lie Algebra, thus combining all 4
fundamental representations of Spin(0,8) and completing the Lie Algebra chain D4-D5-E6 of the D4-D5-E6 physics
model.

 

All Lo Pan are not the same. Each has its own personality. For example, David B. Kelley, who enhanced the above Lo
Pan image with Photoshop, has described a different Lo pan in this gif image.

Sources and References:

Burnham's Celestial Handbook (3 vols.), Dover (1978).

Encyclopaedia Britannica.

8 Immortals Go Across the Sea, Chinese International Video Corp., Asia TV Limited (1985).

Chinese Astrology, by Derek Walters, The Aquarian Press (1992).

The Living Earth Manual of Feng-Shui, by Stephen Skinner, Penguin (Arkana) (1982).

Chinese Symbolism and Art Motifs, by C. A. S. Williams, Charles E. Tuttle Company (1974).

Chinese Ivory Scupture, by Warren Cox, Bonanza (1946).

The Book of Changes and the Unchanging Truth, by Hua-Ching Ni, Sevenstar Communications Group (1994).

The Taoist Body, by Kristofer Schipper, (English translation of Le corps taoiste (1982)), Un. of California Press
(1993).

Taoism, by Eva Wong, Shambala (1997).

Joseph Needham, Science and Civilization in China, Cambridge University Press. Needham's Science and Civilization

http://mist.npl.washington.edu/npl/int_rep/tiqm/TI_toc.html
http://mist.npl.washington.edu/npl/int_rep/tiqm/TI_toc.html
http://hawk.hama-med.ac.jp/dbk/kelley.html
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in China is many large volumes. A somewhat updated introductory summary is Li, Qi, and Shu, by Ho Peng Yoke
(University of Washington Press, 1987).

The Fa Tsang quotation is from Garma C. C. Chang, The Buddhist Teaching of Totality, Pennsylvania State University
Press 1971, as quoted by Saul-Paul Sirag in an Appendix to The Roots of Consciousness, by Jefffrey MIshlove,
Council Oak Books, 1993).

Tony Smith's Home Page

...

...
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Tony Smith's Home Page

Solar System:

| Stability | Angular Momentum |

| Egyptian Gods |

 

                           Radius               Orbit       
 

Sun                     696,000 km                          
Mercury                   2,439 km             0.39 AU      
Venus                     6,051 km             0.72 AU      
Earth and Moon       6,378 km; 1,738 km     1 AU; 384,400 km
Mars                      3,393 km             1.52 AU      
Asteroids                   466 km (for Ceres, the largest) 
Jupiter                  71,492 km             5.20 AU      
Saturn                   60,268 km             9.54 AU      
Uranus                   25,559 km            19.19 AU      
Neptune                  24,764 km            30.06 AU      
Pluto and Charon     1,500 km;   595 km     29.7 to 49.3 AU 

Comets and a Distant Planet

 

The sidereal periods of the planets
in terms of half a Mercury year,

are, very roughly (i.e., within a few percent):
 
 

Mercury          2                                 
Venus            5                                 
Earth            8                                 
Mars            16 = 8x  2                         
asteroids       32 = 8x  4 (mostly from 8x3 to 8x6)
Jupiter         96 = 8x 12 = 8x3x4   = 24x4        
Saturn         224 = 8x 28 = 8x7x4x1               
Uranus         672 = 8x 84 = 8x7x4x3               
Neptune      1,344 = 8x168 = 8x7x4x6               

 
 

Just as the Moon stabilizes the Earth's axis,

the Earth stabilizes the inner planets Mercury and Venus.

Computer simulations (see AWandST; 3 Feb 97 p. 62) by Kimmo Innanen at York in Toronto, Canada, and Seppo
Mikkola at the University of Turku, Finland, show that:

if Mercury were alone, its orbital eccentricity would be 0.6;

if Venus were added to Mercury, the orbit of Mercury would be stabilized, but Venus "goes wild" with orbital
eccentricity 0.8;
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but if Earth is added to Venus and Mercury, all three planets behave as we now observe.

However, their orbits are chaotic in the sense that their positions cannot be practically predicted for 20,000 years.

Innen and Mikkola also found a new stable orbit around Earth, while they were studying the question "why is the
inner Solar System so empty?" Most of their computer test particles fell quickly into either the Sun or one of the
planets, but they found a class of elliptical orbits around Earth in which test particles would stay stably for millions of
years. The orbital ellipses have the Earth at one focus, have planes inclined no more than 3 to 4 degrees from the plane
of the Earth's orbit, with major axis tangent to the Earth's orbit, about 100 times the semi-major axis of the Moon's
orbit, and minor axis about 50 times the semi-major axis of the Moon's orbit.

The semi-major axis of the Moon's orbit is about 384,000 km, the semi-major axis of the Earth's orbit is about
150,000,000 km, and the semi-major axis of Venus's orbit is about 108,000,000 km, so that the new orbit extends
about half-way to Venus's orbit.

Could a large object in such an orbit have remained in the Earth/Moon system, until Venus was in the right position
for it to have entered a "figure-8" orbit involving Earth and Venus, and then, perhaps about 500 million years ago,
collided with Venus?

 

Angular Momentum of Stars and Planets

and connections between Gravity and Electromagnetism

Mercury:

The presence of a magnetic field at Mercury may be due to its iron core, which is about as large as that of Earth even
though Mercury is much smaller than Earth and contains little light rock.

The magnetosphere of Mercury extends about 3,500 km toward the Sun from the center of the planet.

Could one of the large objects have collided with Mercury about 4,400 million years ago, ejecting light rock which fell
into the Sun, but leaving (and perhaps adding to) its iron core, which produces its magnetic field?

The Caloris Basin of Mercury has a diameter of 1,300 km. Antipodal to the Caloris Basin is an area of chaotic terrain.
Duncan Steel hypothesizes "... When Caloris was formed [by collision impact], huge seismic waves were focused
through the interior of Mercury, meeting at the antipodal point and breaking up the smooth terrain ..."

 

 

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
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Venus:

The lack of a magnetic field at Venus may be due to its slow (243 day) rotation.

The rotation of Venus is retrograde, unlike the rotation of Mercury, Earth, the Moon, Mars, Jupiter, Saturn, and
Neptune.

The tilt of Venus's rotational axis is only about 3 degrees, which, because of retrograde rotation, is usually expressed as
about -177 degrees.

The 224 day sidereal year of Venus is roughly twice the 116.8 day solar day on Venus

Since the 584 day synodic year of Venus is 5x116.8, Venus always turns the same face to Earth at inferior conjunction.

The surface of Venus is young, only about 500 million years old, and may have been completely reformed at that time.

Could a large object have avoided collision until about 500 million years ago, and then collided with Venus, causing
its slow retrograde rotation, and consequently no magnetic field, and also reforming its surface crust?

 

 Earth spin (red) and magnetic field (yellow), from Universe, 4th ed, by William Kaufmann, Freeman 1994:

Earth and Moon:

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
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The Earth was formed about 4,600 million years ago.

According to Carl Sagan and Ann Druyan (Comet, Ballantine 1997), comets impacting the Earth during its first few
hundred million years could have deposited enough water to cover the Earth's surface to a depth of 6 meters, not to
mention deposting organic and other material. In Proc. Natl. Acad. Sci. USA, Vol. 98, Issue 3, 809-814, January 30,
2001, Jonathan Lunine says: "... The strongest constraint on the source material of Earth's crustal water comes from the
oceanic deuterium-to-hydrogen ratio (D/H). Here one must distinguish between crustal water and deep mantle water,
because there is disagreement whether the deep reservoir has a different D/H value or even exists ...

The oceanic [Standard Mean Ocean Water (SMOW)] D/H ratio, 150 parts per million, is 5 to 6 times the solar
system's primordial value measured in Jupiter ...
The SMOW value is also a factor of 2 to 3 times lower than that obtained for D/H in water in three long-period
comets, all of which come from the Oort Cloud ... thus ruling out Oort Cloud comets as the sole or even
principal source of Earth's ocean water ...
Chondritic meteorites, while exhibiting large variations in D/H in hydrated minerals, on average have D/H close
to SMOW.

Because carbonaceous parent bodies are generally thought to reside in the asteroid belt, it is compelling to consider
whether most of Earth's water came from the primordial asteroid belt. Models addressing this hypothesis must account
for both the total mass of crustal water, which is perhaps several times the mass of the ocean itself, and the SMOW
value of D/H. Avery recent model for the origin of Earth's oceans ... quantifies in a chronological fashion the supply of
terrestrial water from multiple sources that wax and wane in importance at different times keyed to the gravitational
scattering of planetesimals by Jupiter and Saturn. ...

Before the time that the Earth reached half its present mass, icy bodies from the Jupiter - Saturn region as well as
small bodies from the primordial asteroid belt supplied water to the Earth. This water would have been trapped
deep in the planet as well as lost through subsequent very large impacts.
Late in the accretional history of Earth, the dynamical environment of the primordial asteroid belt as shaped by
Jupiter evolved to the point where large planetary embryos existed there. These embryos, by virtue of being built
from objects in the 2 - 4 AUregion, were rich in water with D/Hof the carbonaceous chondrites. The presence of
Jupiter pumped up the eccentricities of the embryo orbits so that they crossed the orbit of the growing Earth. The
model predicts high collision probabilities between Earth and embryos originally on distal orbits, so that as much
as 10 times the current oceanic inventory of water could have been delivered to Earth with appropriate D/H ...
Finally, after accretion of the Earth was complete, a late infall of icy material, essentially comets scattered from
the Uranus-Neptune region and the Kuiper Belt, impacted Earth to contribute no more than 10% of Earth's
water. (liquid water) zone ...

... The main point, that the water budget delivered to the habitable zone depends sensitively on the existence and
properties of giant planets, can be extended to other volatiles as well,including organics. However, there is a
potentially interesting twist: the organic and volatile content of solid bodies is a sensitive function of temperature and
other conditions of formation. Although most of Earth's water may have come from asteroids, it is possible in
principle that most of the organic molecules came instead from comets ...".

 

http://www.pnas.org/cgi/content/abstract/98/3/809
http://www.pnas.org/cgi/content/abstract/98/3/809
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The Chicxlub Yucatan crater (from 180 to 400 kilometers in diameter) was caused by collision impact about 64 million
years ago. Since India was then south of its present position, the Deccan basalt traps of India were then roughly
antipodal to the Chicxlub Yucatan crater. Duncan Steel hypothesizes that the "... giant impact in Mexico apparently
induced seismic waves which were focused on western India, causing fracturing which then led to the widespread
Deccan eruptions. ...".

Massive Siberian basalt flood eruptions occurred about 250 million years ago. According to Duncan Steel, "... The
appropriate antipodal point to Siberia is the Falkland plateau off Tierra del Fuego ... [where] ... [Michael] Rampino has
identified two sub-oceanic circular basins with diameters of about 350 kilometers and 250 kilometers, respectively.
Dating of the rocks indicates the same age as the Late Permian extinction. ...".

The Moon was formed about 4,400 million years ago by an Earth collision impact of a Mars-sized body, perhaps
leaving the Pacific Ocean as an impact crater and possibly forming the initial continental crust of the Earth. Stephen
Goodfellow, in a shockwave animation file, says: "... If the continental plates were assembled on a sphere, the sphere
would be approximately the size of Mars. ...". Perhaps, at the time of the collision between the Earth and a Mars-sized
body:

very little crust had formed on the Earth, so that the Earth was mostly Mantle plus Core;
the smaller Mars-sized planet was fully covered by crust, so that it had a full Crust plus Mantle and Core;
the ejecta forming the Moon came mostly from Mantle material;
the Core of the Mars-sized planet penetrated to the Earth's Core and stayed there, in the gravity well, adding to
the Earth's Core; and
the Crust of the Mars-sized planet penetrated toward the center of the Earth, but, being lighter, once it penetrated
past the center of the Earth, it did not (like the Core) fall back to the center of the Earth, but rather it rose to the
surface of the Earth by continuing on its trajectory, thus forming a Mars-sized bunch of Crustal Continents on
the side of the Earth opposite to the impact site.

The above scenario is in agreement with the Constant Mass Model of Continental Development described by Keith
O'Nions in the Open University book Understanding the Earth (ed. by Brown, Hawkesworth, and Wilson, Cambridge
University Press 1992), in which the figure below is Figure 8.7.

( The evolution of Earth's continents prior to about 1,000 million years ago is not well known. )

Around 4,000 to 3,850 million years ago, the Moon was the subject of a cataclysmic bombardment.

The Earth's magnetic field produces a magnetosphere that extends about 65,000 km toward the Sun, and about 400,000
km, to the Moon's orbit, away from the Sun.

Earth's inner iron core may be one large crystal.

http://goodfelloweb.com/nature/terra/terra.swf
http://goodfelloweb.com/nature/terra/terra.swf
http://www.open.ac.uk/
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The Moon has no large iron core, and is in a sense the complement of Mercury:

Mercury has a large iron core and little light rock; the Moon has little iron and is mostly light rock.

There is water/ice on the Moon, observed at both permanently shadowed Lunar Poles by the Lunar Prospector
Spacecraft.

Could one of the large objects have collided with Earth about 4,400 million years ago, ejecting light rock which
formed the Moon?

Could the Pacific Basin be the impact crater of such a collision?

Could such a collision have tilted the Earth's axis to approximately its present 23.5 degrees, at which the Moon's
gravity stabilizes within about 1.3 degrees?

According to calculations by Jacques Laskar (see Discover, January 1994 - The Moon of Our Delight by Robert
Naeye), if the Moon were not there, the tilt of Earth's spin axis would be unstable and vary from 0 to 85 degrees.

If the Moon's orbit were to be perturbed (such as by collision of the Moon with a comet or asteroid), would that
change the stabilized tilt of the Earth's spin axis, and therefore produce a physical Pole-Shift with changes in ocean
currents, air currents, and overall climate?

Could a group of smaller objects have collided with the Moon about 4,000 to 3,850 years ago, cratering the far side of
the Moon but leaving the Earth side relatively untouched?

Could the net effect of such collisions have been to put the Moon and Earth into their present
exceptional configuration that permits annular and nearly exactly total Solar eclipses?

 

 

 

Asteroids

Mars

Astronomy Picture of the Day - March 15, 1999:

http://lunar.arc.nasa.gov/
http://lunar.arc.nasa.gov/
http://www.enews.com/magazines/discover/
http://www.enews.com/data/magazines/alphabetic/all/discover/Archive/1994/010194.4
http://www.enews.com/data/magazines/alphabetic/all/discover/Archive/1994/010194.4
http://antwrp.gsfc.nasa.gov/apod/ap990315.html


Solar System Dynamics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/solsyscol.html[4/16/18, 1:31:25 AM]

In the above small gif image made from Hubble image 97-24a from the Space Telescope Science Institure, note the
blue sky at the limb on the right side of Mars, and the green patterns in the area of the Mars Pathfinder Landing Site.
The images were taken to "... document the dissipation of a large dust storm during the 12 days separating the two
observations ...". Compare the pink sky and red rocks shown in this stereo pair image made from a Mars Pathfinder
Stereo Pair of Twin Peaks by Timothy Parker of JPL:

http://oposite.stsci.edu/pubinfo/hrtemp/
http://mars.jpl.nasa.gov/MPF/
http://oposite.stsci.edu/pubinfo/captions/97-24a.txt
http://oposite.stsci.edu/pubinfo/captions/97-24a.txt
http://mars.jpl.nasa.gov/MPF/parker/highres-stereo.html
http://mars.jpl.nasa.gov/MPF/parker/highres-stereo.html
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Asteroids

When the Solar System was formed about 4,400 million years ago, between Earth and Jupiter, in the region of Mars
and the asteroid belt, there may have been about 8 large objects about 8,600 km in diameter, plus Mars at about 6,800
km in diameter, plus some smaller objects.

Some of the large objects could have collided with each other, forming more small objects that could either stay in the
asteroid belt, go out and be captured by Jupiter, or go into the inner Solar System.

In Proc. Natl. Acad. Sci. USA, Vol. 98, Issue 3, 809-814, January 30, 2001, Jonathan Lunine says: "... Although most
of Earth's water may have come from asteroids, it is possible in principle that most of the organic molecules came
instead from comets. ...".

According to an article by Conel Alexander in Nature 423 (12 June 2003) 691-692:

"... Stars form by the collapse of high-density regions, or cores, inside interstellar clouds. A disk of gas
and dust forms around the growing star, and most of the mass that is accreted by the star passes through
this disk. Early on, jets of partially ionized gas develop along the system's axis of rotation. ...

With a few exceptions, meteorites are fragments from the asteroid belt that lies between the orbits of Mars
and Jupiter. Their parent asteroids are the last vestiges of the swarm of planetesimals from which the
terrestrial planets - Mercury, Venus, Earth and Mars - formed. The oldest and most primitive meteorites,
the chondrites, appear to consist largely of aggregates of material that formed in the disk before, or at the
same time that, the planetesimals formed. The major constituents of chondrites (50-80% by volume) are
chondrules - small spheres of silicates, iron metal and iron sulphide. Up to a further 5% is made of
predominantly silicate objects that are rich in calcium and aluminium, known as calcium-aluminium-rich
inclusions, or CAIs. Chondrules and CAIs range in diameter from tens of micrometres to centimetres, and
formed during brief heating episodes at temperatures of 1,600-2,000 K. The chondrules and some CAIs
melted, and even partially vaporized; other CAIs appear to have condensed out of a hot gas and never
melted. When they formed, they contained significant concentrations of short-lived radionuclides,
although these concentrations are much lower in chondrules than in CAIs. The shortest-lived of these
radionuclides (41Ca) has a half-life of only about 100,000 years, which means that the time interval
between its synthesis and its incorporation into CAIs must have been, by astronomical standards, very
short. A popular explanation for this short interval is that a nearby supernova both triggered the collapse of
the fledgling Solar System and seeded it with the short-lived radionuclides. ... A radically different
explanation for the existence of chondrules and CAIs, put forward by Shu et al. .... links their formation to
the presence of bipolar jets in the early Solar System (Fig. 3 ...

http://www.pnas.org/cgi/content/abstract/98/3/809
http://www.nature.com/
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... on page 730). These authors propose that bipolar jets were launched by strong magnetic fields at the
interface between the disk and the forming star. The CAIs, they argue, formed in a region slightly closer
to the Sun, where there was little gas, and were repeatedly irradiated by energetic flares emanating from
the active young Sun. These flares not only melted or even vaporized the proto-CAIs, but also induced
nuclear reactions that produced the shortlived radionuclides. Chondrules, Shu et al. suggest, formed at the
same time in a gas-rich region slightly further from the Sun. Here the flares would have melted the
protochondrules, but the shield of gas and dust would have reduced the amount of shortlived radionuclides
that could be produced. The position of the launch point for the jets might have wandered through these
two regions, sweeping up both chondrules and CAIs onto ballistic trajectories so that they rained down on
much of the inner Solar System. If Shu et al.5 are correct, the abundance of chondrules and CAIs in
chondrites implies that most material now in the inner Solar System was processed through the jets,
strongly influencing the chemistry of the dust from which the terrestrial planets formed. It has the added
attraction of requiring no mechanism to explain how CAIs were stored in the disk for up to two million
years before the chondrules formed. However ... studies of the abundances of two short-lived radionuclides
(10Be and 60Fe) in meteorites have recently called the Shu et al. model into question, and a roughly
million-year time difference between chondrule and CAI formation seems to have been confirmed by
recent lead-isotope data. But these arguments against the Shu et al. model would be greatly weakened if it
were shown that chondrules and CAIs formed contemporaneously. Although rare, CAI fragments have
been found within chondrules, and this is consistent with chondrules forming either in the same period as
or after CAIs. Finding a chondrule fragment poor in short-lived radionuclides inside a CAI rich in short-
lived radionuclides would be unambiguous evidence in support of the Shu et al. model. Itoh and Yurimoto
... have found what they believe is just such an object. In a section of the meteorite Y-81020, held at the
National Institute of Polar Research, Tokyo, Itoh and Yurimoto have found what appears to be a CAI
made up of three components: a chondrule fragment; a melilite (silicate) crystal that is probably a fragment
of an earlier CAI; and a porous, fine-grained calcium-aluminium-rich silicate that cements the object
together, the 'mesostasis' ... (Fig. 1). ...
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... The mesostasis probably formed during the final melting that produced the object. ... Could this object
be a chondrule whose precursors were dominated by much older CAI material, rather than a chondrule
within a CAI? Arguments will certainly be made for both interpretations. Ultimately, the issue may only
be resolved if the abundances of one or more of the short-lived radionuclides in the mesostasis can be
determined. ...".

The total present mass of all the asteroids in the belt is only about 5% of the mass of the Moon.

 

Mars

The Mars Orbiter Laser Altimeter has mapped the topography of Mars. Here is a sequence of 4 images, each 90
degrees from the preceding one, color-coded with red as high and blue as low, with north at the top and south at the
bottom:

 

 

The surface of Mars can be divided into two main components:

an ancient cratered highlands, covering most of the southern hemisphere, and

low-lying plains that are mostly at high northern latitudes.

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://pao.gsfc.nasa.gov/gsfc/spacesci/pictures/mola/mars3d.htm
http://cmex-www.arc.nasa.gov/Exo_Strat/Docs/state.html
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Superimposed on this two-fold division are the high- standing volcanic provinces of Tharsis and Elysium. The cratered
highlands cover almost two thirds of the planet. They are mostly at elevations of 1-4 km above the datum, in contrast
to the northern plains which are mostly 1-2 km below the datum. According to a 10 March 2000 BBC article by David
Whitehouse, "... instruments on Nasa's Mars Global Surveyor (MGS) spacecraft ... suggest the planet went through a
period of rapid cooling early in its history. The data also provide evidence for large, buried channels that could have
carried enormous volumes of water. ... the elevation of the Martian northern lowlands ... controlled the northward flow
of water early in the planet's history. This would have produced a network of valleys and outflow channels.

The features are about 201 km (125 miles) wide and over 1,600 km (1,000 miles) long, with characteristics that can be
explained by water flow on the surface or in a submarine environment later buried by sediments. The large size of
these channels implies that any bodies of water in the northern lowlands could have accumulated rapidly. The now
buried channels may represent the means for filling an early ocean. ... The period of rapid interior heat loss may
correspond to the time when Mars had a warmer climate, liquid water flowed on the surface, and the planet's surface
was shielded from the solar wind by a global magnetic field. ...". [Compare the now-arid Nile Valley on Earth.]

In the Solis Planum region, between the Tharsis volcanic province to the NorthWest and the Southern Highlands to the
SouthEast, and just South of the great canyon of Valles Marineris, lies "... a near-surface ice reservoir, about the size
of Arizona ... It likely stretches for miles (kilometers) below the Martian surface and is a few miles thick. ... It could
start just 650 feet (200 meters) or less from topside. ...", according to a 20 September 2000 article by Leonard David
on the space.com website.

According to the following images from NASA's Mars Global Surveyor spacecraft, from a 9 March 2000 article
(reporting on a paper in Nature by Peter Thomas et al) on the SpaceScience web site, the lower altitude northern polar
cap

seems to be made of water ice (which melts to a liquid phase)

while the highland southern polar cap

http://www.space.com/scienceastronomy/solarsystem/mars_ice_000920.html
http://www.space.com/
http://www.nature.com/
http://spacescience.com/
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seems to be made (at least on its surface) of carbon dioxide "dry ice" (which melts by sublimation to a gas phase).
According to a 14 February 2003 BBC web article:

"... The ice cap at Mars' south pole is made almost entirely of ice made from water, rather than from
carbon dioxide as had previously been thought ... Writing in the magazine Science, Professor Andy
Ingersoll and his graduate student, Shane Byrne, ... scientists at the California Institute of Technology ...
say the south polar cap is too warm to be carbon dioxide, or dry ice, as previously believed. ... the south
pole's dry ice cover is slightly thicker than the one found in the north and does not disappear entirely in
the summertime. The layer of dry ice on the south pole is about eight metres - which would indicate that
the planet has a only a small fraction of the carbon dioxide found on Earth and Venus ...".

 

The cause of the division between the highlands and plains is unclear but it may be the result
of a very large impact at the end of accretion.

 Graham Hancock says that Mars has a massive collision impact crater with "... reactive disruption at the antipodal
point ... the Martian crater Hellas, which has a diameter of almost 2,000 kilometers, has been connected to ... the
Tharsis Bulge ...".

According to Stuart Ross Taylor, "The Tharsis Bulge ... affects the moment of inertia and thus strongly influences the
present obliquity of Mars.

The tilt of the axis of Mars averages about 24.4 degrees +/- 12.7 degrees, with cyclic variation whose period may be
about 10^6 years, but whose past and future history is highly uncertain.

The rotation period of Mars is about 24.6 hours.

Could the coincidence of the average axial tilt and rotational period of Mars and Earth be the result of some sort of
resonant coupling between the Earth-Moon System and Mars? 

 

A 28 March 2001 spacescience.com article says: "... In 1998, an infrared spectrometer on NASA's Mars Global
Surveyor (MGS) spacecraft detected a substantial deposit of gray hematite near the Martian equator, in a 500
km-wide region called Sinus Meridiani. The discovery raised the tantalizing possibility that hot springs were once
active on Mars. ... Gray hematite has the same chemical formula (Fe2O3) as its rusty-red cousin, but a different
crystalline structure. Red rust is fine and powdery; typical grains are hundreds of nanometers to a few microns across.
Gray hematite crystals are larger, like grains of sand. ... to get that kind of coarsening of the crystallinity, you would
need to have a reasonable amount of water available where the hematite formed. ... carbonates and sulfates ... can be
better (than hematite) at preserving a fossil record. ... carbonates, would also indicate that standing bodies of water

http://news.bbc.co.uk/1/hi/sci/tech/2760255.stm
http://spacescience.com/
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were present on the surface. ... Hematite minerals, on the other hand, might have been formed by hydrothermal water
deep underground. So far, instruments on MGS have found no direct evidence for carbonates or sulfates anywhere on
Mars. The absence of such aqueous minerals is a mystery if liquid Martian water -- in the form of lakes, rivers or
oceans -- was indeed abundant in the planet's geological past. ... The hematite makes scientists wonder, was there once
a Martian equivalent of Yellowstone National Park where steaming hot springs formed hematite-laden pools?
...".

Brine Flows on Olympus Mons:

According to a 13 March 2003 BBC article by David Whitehouse: "... Dark streaks on crater and valley walls may
indicate that brackish water currently flows across the surface of Mars. ... the slopes around the Red Planet's largest
extinct volcano, Olympus Mons, contain dark stains caused by brine flowing down hill. ...

... The discovery indicates that the substantial underground ice deposits on Mars can sometimes melt and flow across
the surface. ... Tahirih Motazedian, of the University of Oregon, US, ... had examined images of Mars taken at
different times and had seen new streaks form within time intervals of months. ... She speculates that geothermal
activity driven by volcanic heat may be causing the melting of subsurface ice. The water dissolves surrounding
minerals to form a super-saline brine which, because it contains salts, can remain liquid at lower temperatures and
pressures than pure water can. When the brine trickles on to the surface, it flows downhill staining the surface. ... The
dark streaks always begin upslope as a point and widen downslope, just like flowing water. ...".

Mars has Hurricanes:

http://news.bbc.co.uk/1/hi/sci/tech/2846897.stm
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According to a 20 May 1999 BBC article, "... The Hubble Space Telescope has taken pictures of a giant storm in the
northern polar region of Mars. ... The giant cyclonic storm system is more than 1,600 km (1,000 miles) across. The eye
of the storm is nearly 200 miles in diameter. ... It is composed of water-ice clouds like storm systems on Earth, rather
than the dust typically found in Martian storms. The system is similar to so-called "spiral" storms observed more than
20 years ago by Nasa's Viking Orbiter spacecraft. But it is nearly three times as big as the largest Martian spiral storm
system seen before. The Viking discovery was made during the same stage in the Martian year as the Hubble find.
"These rapidly growing and decaying systems do appear to be typical of the Martian polar weather at this season,
which is northern mid-summer," says Jim Bell, assistant professor of astronomy at Cornell University. "The storm we
detected from Hubble appears anomalous because of its size, but I wouldn't be surprised if the Mars Global Surveyor
(MGS) spacecraft sees other storms of this size eventually as well." ... The MGS flew over the region three days after
Hubble took its pictures and captured just normal cloud patterns for this time of year. Hubble made its observations on
27 April using its Wide Field and Planetary Camera 2. ...:.

Martian Bacteria Contain Magnetosomes:

According to a BBC article by David Whitehouse (cited to me by Gary Ford), "... Some ... bacteria have evolved the
ability to sense [a] ... magnetic field. They do this by making tiny magnetic crystals of iron inside themselves and
arranging them into chains called "magnetsomes". These tiny grains ... of ... magnetite have a very specific size and
shape. They are also very pure - far purer than magnetite grains that occur naturally. Professor Joe Kirschvink of the
California Institute of Technology, an expert on biological magnetism, will point out [in the week of 15 March 1999]
that magnetsomes have unique properties. If they are present in the [Martian meteorite from the Allen Hills region of
Antarctica] then they could certainly be identified, he will say. Dr Kathie Thomas-Keprta, of Nasa's Johnson Space
Center in Texas, will describe research that she believes shows that magnetite produced by bacteria-like
microorganisms is indeed present in the Allen Hills meteorite.

The presence of magnetite in the Mars rock has been known for some time. The grains of this magnetic material seem
to be located in the rims of globules of complex carbon molecules. This is just what would be expected if they were
fossils of ancient Martian bacteria. In the most detailed investigation of the composition of these magnetite grains, Dr
Thomas-Keprta will conclude that they were indeed formed by past Martian life.

Nanobacteria may exist on Earth and Mars:

According to a BBC article by David Whitehouse, "... The most common form of life on Earth may be tiny forms of
bacteria, if new research in Australia is confirmed. And right now they might be living on Mars, as well as in Earth
rocks and even inside your body. ... Philippa Uwins has revealed that tiny filaments in sea-floor mineral samples
multiplied. She was looking at a clay mineral called illite, which has submicroscopic fibres. But then a colleague
noticed what appeared to be fungus growing on the samples. She went back to her slides and saw spore-like structures
that reminded her of germinating bacteria. Tests are now underway to try to get DNA out of the nanobacteria. ... They
were one of the lines of evidence used by Nasa scientists to claim that tiny structures in a Martian rock were fossil
bacteria. ... Other research suggests that nanobacteria may have direct effects on humans. They may cause kidney

http://news.bbc.co.uk/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_294000/294313.stm
http://news.bbc.co.uk/hi/english/world/default.htm
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stones ... A team from the University of Kuopio say that analyses of 30 human kidney-stone specimens has revealed
that all of them contained nanobacteria. ...".

 

 

Jupiter spin (red) and magnetic field (yellow), from Universe, 4th ed, by William Kaufmann, Freeman 1994:

Jupiter:

According to Murray and Holman, in astro-ph/9903277, "... The chaos seen in integrations of the outer planets arises
from the overlap of the components of a three body mean motion resonance among Jupiter, Saturn, and Uranus, with a
minor role played by a similar resonance among Saturn, Uranus, and Neptune. ... [the theory] provides rough estimates
of the Lyapunov time (10 million years) and the dynamical lifetime of Uranus (10^18 years). The Jovian planets must
have entered the resonance after all the gas and most of the planetesimals in the protoplanetary disk were removed. ..."

The sunspot half-period of 11 years is roughly the 11.86 year sidereal period of Jupiter. Does that indicate that Jupiter's
electromagnetic field influences the Sun?

Jupiter may have a liquid metallic hydrogen core.

Jupiter radiates about 1.5 times more energy than it receives from sunlight.

Jupiter's magnetic field has polarity opposite from Earth's. It produces a magnetosphere that extends about 4.3 million
km toward the Sun, and about 650 million km, to Saturn's orbit, away from the Sun.

 

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://xxx.lanl.gov/abs/astro-ph/9903277


Solar System Dynamics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/solsyscol.html[4/16/18, 1:31:25 AM]

According to a 12 April 2001 article by J. Kelly Beatty in Sky and Telescope:

"... Already recognized as the most potent system of its kind in the solar system, it appears that Jupiter's
aurora can also put on quite a dazzling - and impromptu - light show. On September 21, 1999, as the
Hubble Space Telescope looked on, the planet's north polar region erupted with ultraviolet light
that brightened 30-fold in just 70 seconds.

Then, almost as quickly, the outburst abated. Although space physicists have been monitoring the Jovian
aurora with HST for more than a decade, nothing this intense or abrupt has ever been witnessed. Unlike
terrestrial auroras, which are powered by solar-wind interactions with Earth's magnetic bubble, those on
Jupiter draw their energy largely from the breakneck, 9.9-hour rotation of the planet and its inner
magnetosphere. Trapped electrons spiral down the magnetic field lines and slam into the planet's upper
atmosphere, causing hydrogen atoms to glow in a bright oval of ultraviolet light. However, the 1999 flare
occurred poleward of the ubiquitous auroral oval, implying a source region farther out in the
magnetosphere, some 3 or 4 million kilometers from the planet's sunward-facing "morning" quadrant. The
HST observers, led by J. Hunter Waite Jr. (Southwest Research Institute), can't yet explain what caused
the outburst, but they suspect an external trigger. As they note in the April 12th issue of Nature, the Jovian
magnetosphere likely reacted to the arrival of a high-density pulse of solar wind. Because the
interplanetary conditions were not unusually stormy that day, the team suggests that "such flares, if indeed
triggered by changes in solar-wind pressure, may not be uncommon." ...".

 

The tilt of Jupiter's rotational axis is only about 3.1 degrees.

In 1994, Comet Shoemaker-Levy collided with Jupiter.

Jupiter's larger moons include Io, Europa, Ganymede, and Callisto.

Io (orbital radius about 420,00 km), the innermost of Jupiter's major satellites, interacts with Jupiter's
magnetosphere by way of sulfur volcanoes and an orbital plasma torus. According to a 6 August 1999
article by BBC News Online Science Editor Dr David Whitehouse: "... Io ... has the most dazzling light
show in the Solar System. Curtains of red, blue and green hang in a dark sky over an alien landscape of
deep red and dirty yellow icefloes. This is the image astronomers paint of the large rocky moon in a new
analysis of its atmosphere, published in Science magazine. ... Gravitational forces raise huge tides that
pump energy into the moon's interior, driving large volcanoes. Io is the most volcanically-active world in
the Solar System. ... Io's volcanoes are composed of plumes of sulphur that spray the surrounding
landscape with lurid chemical colours. The plumes play a role in producing Io's wonderful auroral lights.

http://www.skypub.com/news/news.html
http://news.bbc.co.uk/hi/english/world/default.htm
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Showers of electrons striking the moon's thin atmosphere give rise to a blue glow. Red light comes from
oxygen in the atmosphere, and green light from sodium. The ... auroral images of Io taken by the Galileo
spacecraft ... were taken during an eclipse by Jupiter. Io's eerie glow dims noticeably when the moon
lingers in Jupiter's shadow. The likely explanation, concludes the team, is a partial collapse of the moon's
atmosphere. Some of Io's atmosphere comes from sulphur dioxide ice on the surface that is warmed by the
Sun and evaporates. This gas probably begins to recondense during eclipse. Surprisingly, the blue glows
associated with volcanic plumes appear to intensify while Io is in darkness. ...".

The Io-Jupiter interactions are very different from the interaction between Saturn's rings and Saturn's
magnetosphere.

 

Is there liquid water and life under the ice crust of Europa (orbital radius about 670,000 km)?

 

(Europa image from JPL)

 

Saturn spin (red) and magnetic field (yellow), from Universe, 4th ed, by William Kaufmann, Freeman 1994, and 24
Feb 2007 NASA Cassini image with 2.3 micron blue rings, 3.0 micron green sunlit, and 5.1 micron red thermal

emission:

http://www.jpl.nasa.gov/
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Saturn:

According to Murray and Holman, in astro-ph/9903277, "... The chaos seen in integrations of the outer planets arises
from the overlap of the components of a three body mean motion resonance among Jupiter, Saturn, and Uranus, with a
minor role played by a similar resonance among Saturn, Uranus, and Neptune. ... [the theory] provides rough estimates
of the Lyapunov time (10 million years) and the dynamical lifetime of Uranus (10^18 years). The Jovian planets must
have entered the resonance after all the gas and most of the planetesimals in the protoplanetary disk were removed. ..."

Saturn may have a liquid metallic hydrogen core.

Saturn radiates about 2.5 times more energy than it receives from sunlight, and Saturn's relative abundance of Helium
is less than that of the Sun.

Saturn's magnetic field has polarity opposite from Earth's. It produces a magnetosphere that extends about 1.2 million
km toward the Sun.

Sometimes, if the solar wind is strong so that Saturn's magnetosphere is compressed, Titan (orbital radius about 1.2
million km), on the Sun side of its orbit, is outside the magnetosphere.

Saturn's rings (orbital radii inside about 140,000 km) have a large surface area, and interact with Saturn's
magnetosphere differently from the interaction of Io and Jupiter's magnetosphere.

Perhaps magnetosphere interactions explain why Saturn has much more prominent rings that the other gas giant
planets.

Could collision with a large planetesimal body explain the tilt of Saturn's rotational axis to about 26.7 degrees?

 

 

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://xxx.lanl.gov/abs/astro-ph/9903277
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 Uranus spin (red) and magnetic field (yellow), from Universe, 4th ed, by William Kaufmann, Freeman 1994:

Uranus:

According to Murray and Holman, in astro-ph/9903277, "... The chaos seen in integrations of the outer planets arises
from the overlap of the components of a three body mean motion resonance among Jupiter, Saturn, and Uranus, with a
minor role played by a similar resonance among Saturn, Uranus, and Neptune. ... [the theory] provides rough estimates
of the Lyapunov time (10 million years) and the dynamical lifetime of Uranus (10^18 years). The Jovian planets must
have entered the resonance after all the gas and most of the planetesimals in the protoplanetary disk were removed. ..."

Uranus may have a core similar in size and composition to the planet Earth.

Uranus radiates more energy than it receives from sunlight.

Methane in Uranus may decompose to hydrogen and carbon, forming diamond rain.

Uranus's magnetic field has polarity opposite from Earth's, and is inclined by 59 degrees from its rotation axis. It
produces a magnetosphere that extends about 430,000 km toward the Sun.

A conventional view is that a collision, or chaotic rotation/orbit mechanics, may have caused the 98 degree inclination
of the rotational axis of Uranus with respect to perpendicularity with respect to its orbital plane.

However, in my opinion:

collision involving gas giant planets is unlikely to have happened, not only because it would require a collision
with a very massive body, but also because it would require that the other very massive body have a rotational
axis orientation very different from those of the Sun, its planets (except Uranus itself), and most of the moons in
the solar system, and I think that such a circumstance is highly improbable; and
chaotic rotation/orbit shifting of the rotational axis of Uranus would also require interaction with some very

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://xxx.lanl.gov/abs/astro-ph/9903277
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massive body with very different rotational axis, and I think that such a circumstance is also highly improbable.

My current view is that the inclination was caused by Uranus being formed at the boundary between inner solar system
Minkowski acceleration and outer Segal Conformal acceleration that has been observed by Pioneer spacecraft. In gr-
qc/0104064, Anderson et al say:

"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the Sun ... we found that the
largest systematic error in the acceleration residuals was a constant bias, aP, directed toward the Sun. Such
anomalous data have been continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer Segal Conformal acceleration occurs at
about 20 AU, which is about the radius of the orbit of Uranus. That phase transition may account for its unique
rotational axis which lies almost in its orbital plane.

The most stable state of Uranus may be with its rotational axis pointed toward the Sun, so that the Solar hemisphere
would be entirely in the inner solar system Minkowski acceleration phase and the anti-Solar hemisphere would be in
entirely in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the other, and there would be no drag on
the rotation due to material going from phase to phase.

Of course, as Uranus orbits the Sun, it will only be in that most stable configuration twice in each orbit, but an orbit in
the ecliptic containing that most stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.

However, such an effect may have been been more significant on the large gas/dust cloud that was condensing into
Uranus and therefore it may have caused Uranus to form initially with its rotational axis pointed toward the Sun.

In the pre-Uranus gas/dust cloud, any component of rotation that carried material from one phase to another would be
suppressed by the drag of undergoing phase transition, so that, after Uranus condensed out of the gas/dust cloud, the
only remaining component of Uranus rotation would be on an axis pointing close to the Sun, which is what we now
observe.

Much of the perpendicular (to Uranus orbital plane) angular momentum from the original gas/dust cloud may have
been transferred (via particles "bouncing" off the phase boundary) to the clouds forming Saturn (inside the phase
boundary) or Neptune (outside the phase boundary, thus accounting for the substantial (relative to Jupiter) deviation of
their rotation axes from exact perpendicularity (see above image from Universe, 4th ed, by William Kaufmann,
Freeman 1994).

 

 

Neptune spin (red) and magnetic field (yellow), from Universe, 4th ed, by William Kaufmann, Freeman 1994:

http://xxx.lanl.gov/abs/gr-qc/0104064
http://xxx.lanl.gov/abs/gr-qc/0104064
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Neptune:

According to Murray and Holman, in astro-ph/9903277, "... The chaos seen in integrations of the outer planets arises
from the overlap of the components of a three body mean motion resonance among Jupiter, Saturn, and Uranus, with a
minor role played by a similar resonance among Saturn, Uranus, and Neptune. ... [the theory] provides rough estimates
of the Lyapunov time (10 million years) and the dynamical lifetime of Uranus (10^18 years). The Jovian planets must
have entered the resonance after all the gas and most of the planetesimals in the protoplanetary disk were removed. ..."

Neptune may have a core similar in size and composition to the planet Earth.

Neptune radiates more energy than it receives from sunlight.

Acccording to a 5 October 1999 article in The New York Times by Warren E. Leary: "... Researchers at the University
of California at Berkeley say the hot, crushing atmospheres of Neptune and Uranus may be transforming the chemical
methane into flecks of diamond that fall toward the cores of the planets. And, they say, these crystals could coalesce,
much like ice in Earth's atmosphere, to produce diamond sleet or hail that rains down through the atmospheres of their
planets. Their conclusions are published in the Oct. 1 issue of the journal Science. The research team, led by Robin
Benedetti ... and Dr. Raymond Jeanloz ... says that methane, when heated and compressed, decomposes into diamond
and other carbon compounds more easily than previously suspected by planetary theorists. ... Uranus and Neptune,
respectively the seventh and eighth planets from the Sun, are estimated to contain 10 percent to 15 percent methane
under an outer atmosphere of hydrogen and helium. Jupiter and Saturn, the fifth and sixth planets, have significantly
less methane than their more distant cousins, but researchers say they may also be diamond producers on a smaller
scale. ...".

Neptune's magnetic field has polarity opposite from Earth's, and is inclined by 47 degrees from its rotation axis.

It produces a magnetosphere that extends about 590,000 km toward the Sun.

http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://xxx.lanl.gov/abs/astro-ph/9903277
http://www.nytimes.com/
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Could collision with a large planetesimal body explain the tilt of Neptune's rotational axis of about 29 degrees?

Is Neptune, as the last gas giant, the outer boundary of the Sun's planetary system?

As reported by ABC News, during about 20 years of its 248-year orbit, Pluto is closer to the sun than Neptune. Pluto
circles the sun twice in the time Neptune completes three orbits, and

from 7 February 1979 to 5:08 a.m. EST on 11 February 1999, Neptune has been more distant
from the Sun than Pluto.

 

Pluto and Charon:

 

Can Pluto and Charon be thought of as a bound state of two escaped moons of Neptune?

NASA spacecraft in July 2015 took this image of Pluto: 

As reported by ABC News, during about 20 years of its 248-year orbit, Pluto is closer to the sun than Neptune. Pluto
circles the sun twice in the time Neptune completes three orbits, and

from 5:08 a.m. EST on 11 February 1999 until the spring of the year 2232, Pluto is more
distant from the Sun than Neptune.

 

 

Comets and a Distant Planet

http://www.abcnews.go.com/sections/science/DailyNews/pluto990210.html
http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://www.abcnews.go.com/sections/science/DailyNews/pluto990210.html
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Comets may come into the inner Solar System from:

the Kuiper Belt just beyond the orbit of Neptune about 30 AU from the Sun;
the region about 540 AU away that is the focal length of the Sun as a gravitational lens ;
the Oort Cloud extending to about 100,000 AU away; or
even from interstellar space, perhaps sharing orbits with other stars.

According to Dr. Michael DiSanti of Catholic University and NASA's Goddard Space Flight Center (Greenbelt, Md.),
commenting on research published Nature 399 (17 June 1999) 662-665: "Our observations of Hale-Bopp indicate that
comets now in the distant Oort cloud were originally part of the solar system's ancient proto-planetary disk. It was
thought that comets could have formed in the cold, dense cloud of gas and dust that existed before the proto-planetary
disk formed. However, if this were so, we would have seen even more carbon monoxide emission from Hale-Bopp.
The amount of carbon monoxide ice compared to water (12 percent) indicates that these comets formed somewhere
between the orbits of Jupiter and Neptune. We hope to learn more about what was going on when the giant planets
formed by investigating the chemistry of this comet."

With regard to the same research (Nature 399 (17 June 1999) 662-665), Dr. Michael Mumma of Goddard said: "There
is another group of comets that may be more like the cold, dense cloud that preceded the solar system disk. Kuiper belt
objects lie beyond the orbit of Pluto, and probably formed from remnants at the fringes of the proto-planetary disk.
They are believed to be the source of comets with short orbital periods and low inclinations to the ecliptic plane. This
region is remote from the Sun, and that part of the disk would have been less influenced by radiation from the young
Sun, so ices in Kuiper belt objects are probably more like those in the original cloud from which the solar system
formed ... Future measurements may reveal this difference."

 

In Proc. Natl. Acad. Sci. USA, Vol. 98, Issue 3, 809-814, January 30, 2001, Jonathan Lunine says: "... Although most
of Earth's water may have come from asteroids, it is possible in principle that most of the organic molecules came
instead from comets. ...".

 

According to a 5 April 2001 article by David Derbyshire on the Electronic London Telegraph: "... Small tarry
meteorites from comets "seeded" the Earth with the building blocks of life billions of years ago ... organic
chemicals from space rained upon the lifeless Earth, providing the ingredients for the first simple organisms.
Many scientists think that comets began to deposit water and carbon molecules on the Earth four billion years ago.
Comets are made mostly of ice and are relatively rich sources of organic chemicals. Water can survive a fiery descent
into the Earth's atmosphere and explosive impact with the surface, but organic chemicals are far more fragile. Duncan
Steel, a physicist at Salford University, believes that he has found a way for these chemicals to reach the Earth safely.
As comets approach the Sun, they spawn vast amounts of dust and meteoroids. ... With Christopher McKay of the
Nasa-Ames Research Centre in California, Mr Steel has shown that many may contain heavy organic compounds
similar to tar. Mr Steel, who presented his findings at the National Astronomical Meeting in Cambridge yesterday, said
these tarry lumps would survive being heated by the Sun as they floated through the inner solar system. They would
burn up at a lower temperature and a far higher altitude than lumps of rock or metal, releasing organic chemicals into
the atmosphere, and they would take decades to float down to the surface and into oceans. Using radar he has shown
that tarry meteoroids are continually entering the atmosphere. He said: "These organic chemicals have been raining
down on the atmosphere for billions of years. Each year the Earth accumulates 40,000 tons of material from space."
All the essential amino acids needed for life have been identified in meteorites, he said. If comets and meteorites
played a role in life on Earth, then it raises the prospect that life could be fairly common throughout the universe. ...".

 

http://www.jpl.nasa.gov/comet/news104.html
http://www.jpl.nasa.gov/comet/news104.html
http://www.jpl.nasa.gov/comet/news104.html
http://www.pnas.org/cgi/content/abstract/98/3/809
http://www.telegraph.co.uk/


Solar System Dynamics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/solsyscol.html[4/16/18, 1:31:25 AM]

According to an article by Hazel Muir in The New Scientist (1 April 2000) at page 9, "... Several years ago. Luann
Becker and Jeffrey Bada of the Scripps Institutionof Oceanography ... found buckyballs ... in the debris of an impact
crater in Canada. Trapped inside these 60 and 70-carbon molecules was a mixture of helium isotopes more
typical of interstellar space than Earth's atmospher ... Becker and her colleagues have looked at debris from another
impact: the one thought to have wiped out the dinosaurs 65 million years ago. ... In samples of this debris from
New Zealand, Denmark, and Colorado, and in samples from two meteorites, Becker ... now at the University of
Hawaii ... has again found buckyballs - some as large as C400. ... these contained mixtures of inert gases that ...
"Can only be described as extraterrestrial in origin" ... if organic compounds could survive the plunge to Earth, this
supports the idea that early impacts enriched the primordial soup of chemicals that gave rise to life. ...".

a Distant Planet among the Comets

According to a 7 October 1999 BBC article by David Whitehouse, there may be "... a ... planet orbiting the Sun ...
30,000 times more distant from the Sun than the Earth, putting it a significant fraction of the distance to the nearest
star. ... The ... suggestion ... comes from Dr John Murray, of Britain's Open University. For several years, he has been
studying the peculiar motions of so-called long period comets. ... By analysing the orbits of 13 of these comets, Dr
Murray has detected the tell-tale signs of a single massive object that deflected all of them into their current orbits.
"Although I have only analysed 13 comets in detail," he told BBC News Online, "the effect is pretty conclusive. I have
calculated that there is only about a one in 1,700 chance that it is due to chance." In a research paper to be published
next week in the Monthly Notices of the Royal Astronomical Society, he suggests that the so-far unseen planet is
several times larger than the largest known planet in our solar system, Jupiter. Being so far from the Sun ... it
would take almost six million years to orbit it. ... He has calculated that it lies in the constellation of Delphinus the
Dolphin. But the planet orbits our Sun in the wrong direction, counter to the direction taken by all the other known
planets. This has led to the remarkable suggestion that it did not form in this region of space along with the Sun's other
planets. It could be a planet that "escaped" from another star. ... Professor John Matese, of the University of Louisiana
at Lafayette, has carried out a similar study and reached broadly similar conclusions. His research is to be published in
Icarus, the journal of solar system studies. ...".

 

 

Sun

 

The Sun is the gravitational center of the Solar system and its primary source of energy.

The focal length of the Sun as a gravitational lens is about 540 AU.

 
 

http://www.newscientist.com/
http://news.bbc.co.uk/hi/english/world/default.htm
http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
http://seds.lpl.arizona.edu/nineplanets/nineplanets/nineplanets.html#toc
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Do the Gods of Ancient Egypt

tell the story of the

Creation of our Solar System?

Here is a speculative interpretation of some of the Gods of Ancient Egypt, motivated by, but not necessarily the same
as, the interpretation of Alan F. Alford in his book The Phoenix Solution (Eridu Books 1998), and using as a reference
Gods and Pharaohs from Egyptian Mythology, by Geraldine Harris (Peter Bedrick Books 1981):

Nun corresponds to

the thin emtpiness of the Predecessor Universe from which our Universe was formed by a Quantum Fluctuation.

 

The 8 Gods of the Ogdoad,

Nun and Nunet, Heh and Hehet, Kek and Keket, and Amon andAmonet,

correspond to the Cl(8) Clifford Algebra

from which our Laws of Physics can be constructed.

 

Thoth brought the laws to Earth.

 

Ra corresponds to the Sun.

Ra Sun has the ability (knows the Name of Ra) to produce energy.

 

Children of Ra:

Shu corresponds to a Mars-sized Proto-Planet.

Tefenet corresponds to Comets.

Hathor corresponds to the Eye of the Sun, that is, a Sunspot or Solar Flare, or an Exploding Supernova Star.

Ra Sun directly contacts Earth civilizations (Dolphin and/or Human) by Schumann Resonances.

About 11,600 years ago the Hathor Vela X supernova was seen on Earth, the Taurid/Encke comet
fragmented, and a very sudden (50 years or so) warming event ended the Ice Age and marked the start of

http://www.eridu.co.uk/Author/Bookshop/Phoenix/phoenix.html
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the Holocene Age of warm climate and glacial retreat.

According to Manetho (Egyptian historian ca. 343 BC) 11,600 years ago marked the beginning of the Rule
of Mortal Humans on Earth. Ra saw that humans made weapons and began to kill each other, so Ra
withdrew from direct contact with Humans and sent Thoth to represent Ra on Earth.

 

Children of Shu and Tefenet:

Geb and Nut, combined, correspond to a Proto-Earth.

The Shu Mars-sized Proto-Planet collided with the Geb-Nut Proto-Earth, forming the Moon and the
Earth.

The Tefenet Comets collided with the Geb Earth to provide water for Earth's Oceans, and organic
material for life.

The Nut Moon and Geb Earth were stabilized by two Heh gods, the Twilight Ones, corresponding to
Venus and Mercury.

 

Children of Geb and Nut:

Osiris corresponds to a Proto-Asteroid Planet.

[ On another level, smaller in scale and more recent in time than fragmentation of a Proto-Asteroid Planet
into Asteroids, Osiris also corresponds to fragmentation of part of Comet Hale-Bopp, about 4,200 years
ago, into meteorites such as the Shivling that is the Black Stone of Mecca. ]

Haroeris corresponds to a Proto-Satellite of Jupiter.

Seth corresponds to a Proto-Mars.

Isis corresponds to Jupiter, a large gas planet that, like Ra Sun, has the ability (knows the Name of the Ra Sun) to
produce more energy than it absorbs.

Nephthys corresponds to Saturn.

Isis Jupiter and Nephthys Saturn are electromagnetically linked to Ra Sun.

The Seth Proto-Mars collided with the Osiris Proto-Asteroid Planet, shattering it to create the Asteroids
and Proto-Satellites of Isis Jupiter that combined with the Haroeris Proto-Satellite of Jupiter to form the
Son of Isis and Osiris,the Proto-Planet Horus.

Guided by the gravity of Isis Jupiter, the Horus Proto-Planet collided with the Seth Proto-Mars to
produce Horus-Seth Mars, whose Lowland Northern plains correspond to Horus and whose Southern
Highlands correspond to Seth and are heavily cratered by meteorites sent by the gravity of Isis Jupiter.
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Tony Smith's Home Page

Talmud
The Talmud is a detailed expansion of the Torah. The Schottenstein Edition of The Talmud is published by ArtScroll.
An 18-volume English translation of the Talmud is available in CD-ROM format from Soncino Press. Rabbi Adin
Steinsaltz has written a multivolume work, The Talmud: The Steinsaltz Edition (Random House), which includes a A
Reference Guide, in which he says:

"... The ultimate purpose of the Talmud is ... to seek out truth. ... The Talmudic dialectic can
be compared to an inquiry in pure science, particularly in the sphere ... of mathematics. ...".

Some parallels between the Talmud and present-day science are drawn by Andrew Goldfinger in his book Thinking
About Creation (Aronson 2000). Here are some quotations from his book, along with my comments, on some subjects,
including:

Ezekiel
Two Creation Stories
Tohu VaVohu
Primeval Light
Rekiah
Tzimtzum
Deeper Levels
Second Creation Story

Here, on some other subjects, are some quotations from other sources, along with my comments:

Gehinnom
Urim v'Tumim

 

"... If we open the Bible to the book of Ezekiel we find that the prophet has written ... of the revelation ... , known as
the Account of the Chariot, ... he received from God. ... The information ... is so esoteric that ... we have no hope of
understanding it unless we can find a teacher who is privy to the oral explanation that Ezekiel communicated to his
students. ... The Talmud ... Chagiga ... warns that the true meaning of the Account of the Chariot ... should only be
taught to one person at a time. ...".

The entire Book of Ezekiel is carved on a set of 64 marble and granite tablets in raised letters on a square
grid and in continuous script, now in Jerusalem.

Teaching only one person at a time is a standard practice of Taoism. There are interesting correspondences
between Torah-Talmud-Kabbala and Taoism-Buddhism.

 

"... if we open the Torah and start reading at the book of Genesis, we encounter ... not one, but two, stories of
creation. ... the presence of two sequential creation stories ... does not signify two creations. ... There are different
names used for God in each of .. the two stories ... The oral tradition tells us ... different names indicate different
ways in which God interacts with the world. When we experience God as the source of chessed, of loving kindness,

http://www.artscroll.com/
http://www.eisenbrauns.com/software/soncino/talmud.html
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we call him Hashem ... when we experience God as the source of g'vurah, of strength and justice, we call Him
Elokim. ...

,,, In the first story, the name used is Elokim, God as the source of law, the creator of a natural ... universe ...

... in the second story ... name ... for God: HaShem Elokim, indicating both justice and mercy. ...

... The Talmud tells us ... that the true explanation of the story of creation should only be taught to two at once. ...
Just as argument is seen, by the Talmud, as the way to eventually discover what is true, so is honest dialog ... the only
way to stimulate and achieve growth. ...".

Elokim, strength and justice, flow from Truth (Zhen).
HaShem, mercy, flows from Kindness (Shan).

 

"... In the first story ... The Torah starts with, "In the beginning, Elokim created ..." The word used for "create" is bara,
which ... occurs principally in only three contexts in the entire Torah. The first use ... refers to the creation of the
universe. The second is on the fifth day ... the creation of the great creatures of the sea. Finally, it is used to refer to
the creation of man on the sixth day. According to the Ramban ... Nachmanides, thirteenth-century ... commentator
...and Sforno ... commentator, 1475-1550 ... [bara] ... indicates a creation of somenthing from nothing, Yesh
MeAyin ... All other acts were the transformation of something already existing into something else. ... The initial
state of the physical universe is described as being Tohu VaVohu ... The Talmud ... Chagigah ... identifies Tohu as
a green or yellow line surrounding the world ... and Vohu as stones in the depth of the waters. ... the book of Isaiah ..
refers to the line of Tohu and the stones of Vohu. ... the Ramban ... sees the Tohu VaVohu as a formless and
malleable substrate from which all other matter was formed ... Rashi ... eleventh-century ... commentator ... does
explain the terms in combination as referring to an astonishing emptiness ... Rabbi Samson Raphael Hirsch describes ...
Tohu VaVohu ... as "astonishingly chaotic" ... Kabbalah (the esoteric part of the Torah) tells us that God created and
destroyed many worlds before this one. ... some scholars ... assume that ... they were destroyed without a trace. ...".

"... God made a statement, "let there be light", and light came into being. ... The Torah goes on to say that He ...
separated the light from the darkness. ... When the Torah refers to light, is it talking about the sea of massless
particles that existed before the single force was hidden? If so, we have perfect consistency between the scientific
and Torah views. ... Rashi ... eleventh-century ... commentator ... quotes the Talmud ... Chagiga ... It says that God
separated out some of the primeval light and hid it away for a future time when it would be used by the
righteous. This light will extend through all space, and with it it will be possible to see from one side of the universe
to the other. ...".

If the light corresponds to the forces of nature, it is interesting that:

human control of the Electromagnetic Force reached a new high level with the development of
radar, which won the Battle of Britain in World War II and detected the cosmic microwave
background radiation; and
human control of the nuclear-level weak and color forces produced nuclear weapons used to defeat
Japan in World War II.

What other forces of light might now be hidden and available for future use by the righteous? Perhaps
examples might include: phenomena related to

conformal graviphoton physics;
Interior of Bounded Domain whose Shilov boundary is SpaceTime; and
MacroSpace of Many-Worlds and Many-Fates.
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"... the second day. Only one thing was created. It is called the Rekiah ... it does separate the "waters above" from
the "waters below". ... In the Talmudic tractate Chagiga, ben Zoma reports that ... the Rekiah is only three-finger-
widths wide. ...".

If you consider the Rekiah to be a separator, not of two parts of 3-dim space, but of two parts of 4-dim
spacetime, and

if you consider the Rekiah to be a separator of our expanding universe at a particular time, with the
"waters below" corresponding to our universe prior to Rekiah time, and the "waters above" corresponding
to our universe after Rekiah time, and

if you consider the width of the Rekiah to be 3 cm (one cm per finger-width), so that the time of Rekiah is
3 cm / 300,000 cm/sec = 10^(-5) sec, and

if you consider that the time of Rekiah refers, not necessarily to its duration, but to its time after the big
bang of our universe,

then look at what happened in our universe at age 10^(-5) sec:

According to the standard cosmological model as described in The Early Universe by Kolb and Turner
(Addison-Wesley 1994), at page 72: "... At a temperature of about 100 to 300 MeV ( t =approx= 10^(-5)
sec ) the Universe should undergo a transition associated with... color confinement, after which the
strongly-interacting particles are ... baryons ... and ... mesons ...".

Could the Rekiah be related to the quark/hadron phase transition of our expanding universe, the
time when protons and neutrons first congealed out of the pre-existing quark soup ?

If so, since color force gluons mix 4-dim SpaceTime dimensions with 4-dim Internal Symmetry Space
dimensions, the Rekiah could be the region in which SpaceTime goes from 4-dim to (4+4)=8-dim.

 

 

"... Babylonian Talmud Taanis 6a ... speak[s] of a deep primal separation between the ultimate reality and the world as
we know it. This separation is the result of an event called the tzimtzum. ... The Torah Temima [... comment on the
words "malei nima" from ... Chagiga...], in discussing the Rekiah, contrasts mans's sloppiness ... with God's precision.
The verb he uses for precise specification is tzamtzeim, which derives from the same root as tzimtzum. Perhaps the
torah Temima is hinting at the identification of the Rekiah with the tzimtzum. ... God is an absolute entity, without
attributes and without structure. ... Far from being too complex for us to understand, God is actually too simple. ... if
God is a perfect simple unity, how could He give forth a seemingly imperfect world of complex structure? ... we come
to the idea of the tzimtzum. In human language, God ... condensed HIs perfect being to allow room for the imperfect
worlds to exist. ... The Hebrew word for the universe is HaOlam, wihich comes from the root 'oLaM, meaning to hide
or conceal. ... Since the tzimtzum involves the concealment of God's unity in the imperfect multiplicity of the
world, the work of creation consists ... of the creation and maintenance of diversity. ... although God is the only force
operating in the world, He conceals His presence and presents us with a multiplicity of less real forces. it is these
forces that seem most real to us, since we are bound to the physical world, and it is only after we have broken the
conection to this world and enter the afterlife, the World of Truth, that we can achieve a clearer picture of what is
going on. ... ".

If the Rekiah is one example of tzimtzum condensation/phase transition related to the quark/hadron
phase transition of our expanding universe, the time when protons and neutrons first congealed out of the
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pre-existing quark soup,

then other examples of tzimtzum condensation/phase transition may correspond to other events
described in The Early Universe (Addison-Wesley 1994) by Kolb and Turner (on pages 72 and 74 and in
chart on page 73) as occurring at various ages of our universe:

ions and electrons combine to form atoms, with matter decoupling from radiation and the Universe
itself being the surface of last scattering for the microwave background radiation, at about 10^13 sec
(about 300,000 years); and
matter density equals radiation density at about 10^11 sec (about 3,000 years); and
nucleosynthesis during ages from 10^(-2) sec to 10^2 sec; and
the quark-hadron phase transition at age about 10^(-5) sec; and
electroweak symmetry breaking at age about 10^(-11) sec; and
the Planck time at age about 10^(-43) sec.

The series of tzimtzum might be a series of phase changes with each successively higher energy tzimtzum
revealing more and more symmetry, as in the sequence:

condensation of atoms from plasma; and
condensation of matter structure from smooth radiation; and
condensation of nuclei from neutrons and protons; and
condensation of neutrons and protons from quarks; and
condensation of massive weak bosons from electroweak bosons and Higgs scalars; and
condensation of 4-dim spacetime from 8-dim spacetime.

"... The Torah tells us that there is only one ... true force ... God. But ... God keeps Himself hidden ... through the
process of the tzimtzum ... The hidden parts of the Torah tell us that the world we perceive is but the tip of the
iceberg, that there are much deeper levels of reality that are hidden from us. ... underlying it all is God ... this deepest
level of reality is forever beyond our grasp. ...".

Further levels of tzimtzum might involve phenomena related to:

conformal graviphoton physics;
Interiors of SpaceTime (and fermion) Bounded Complex Domains; and
MacroSpace of the Many-Worlds.

Some concepts related to tzimtzum are shevirat ha-kelim ("breaking of the vessels") and tiqqun
("restoration").

 

 

"... While the first creation story could be taken to be a treatise on ... the origins of the physical universe ... with the
second story ... man ... ( The ... Hebrew ... word adam indicates a human being, whether male or female ) ... is
the central figure, and all of creation is seen to be but the arena within which he acts. ...

... The Torah says that Adam ... could not find an ezer knegdo, a helper against him, ... a helper to engage in dialogue
with him, so that he could realize his true spiritual potential ... In the Midrash we find that ... Adam was both male and
female ... God caused Adam to fall into a deep sleep, and He then took flesh from his side and formed ... a woman. ...
God fissioned this single being into two separate ones ... the attraction between a ... male ... and a woman is the desire
to reunite that which was split apart. ... only through marriage (with dialog) can the unification occur. ...

... man was created with two conflicting drives, the Yetzer HaTov, ... that holy spark within us that gravitates toward
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God ... , and the Yetzer HaRah, the drive that, if unguided, leads to evil ... the Torah tells us how to turn ... Yetzer
HaRah ... toward good. ...

... the person ... focussed on clothing or sensual pursuits is pained by the loss of a physical body and experiences the
afterlife as a punishment, while the person emotionally invested in Torah is finally able to achieve higher levels of
understanding than were ever possible during life and so feels deeply rewarded ...".

"... Torah scholars are impervious to the fire of Gehinnom. (see Nefesh HaChaim 4:17) ... Beis HaLevi (Derush
section 13) elaborates: Gehinnom could conceivably be for either of two purposes: (a) to punish a person for the evil
he performed in his lifetime; or (b) to cleanse his soul of sins ... In truth, Gehinnom serves both these purposes. Most
persons are in Gehinnom for a maximum of twelve months and then merit entrance into the World to Come ...
Nimos asked R' Meir if every person who descends to Gehinnom ascends from it to Gan Eden; R' Meir answered ...
But if a person ... is entirely evil ... there is no part of him that would remain to enter Gan Eden, Therefore, he
never ascends from Gehinnom. ...". (From Talmud Bavli / Tractate Chagigah, The Gemara, The ArtScroll Series /
Schottenstein Edition, Mesorah Publications Ltd. (1999) 15b 1,5)

 

 According to Vedibarta Bam- Tetzaveh web page by Rabbi Moshe Bogomilsky, quoting from the book of Exodus: "...
"And you shall place in the breastplate the Urim and the Tumim." (28:30) QUESTION:

What were the Urim and the Tumim, and how did they operate?

ANSWER: The Urim and the Tumim were two inscriptions of the Divine Name. When Moshe was in
heaven studying the Torah, Hashem revealed to him the secret of how he should make the Urim and
the Tumim. Only Moshe, to whom the secret was revealed, was able to make them, and he placed them
into the fold of the breastplate. Therefore, it is not written anywhere that anyone should contribute to the
making of the Urim and the Tumim or any instruction to the workers about how to make it.

On the 12 stones of the breastplate were written the names of the twelve tribes, the names of the
patriarchs, Avraham, Yitzchak and Yaakov, and also the words "Shivtei Yeshurun" (Yoma 73b). On each
stone were six letters, including the name of the tribe, and thus there were 72 letters in total.

When a question was brought before the Kohen Gadol, he would meditate on His Holy name of the
Urim. This would cause the letters on the stones of the breastplate to light up or protrude. These
letters spelled the answer to the question. However, since they were not in any special order, again the
Kohen Gadol would have to meditate on the Holy name of the Tumim and, thus, he would be given
Ruach Hakodesh - Divine inspiration - a level of prophecy lower than the one called "nevuah," to arrange
the letters properly and convey the correct answer.

In the second Beit Hamikdash, though they had the breastplate, they did not seek instructions from it,
either because the power of Ruach Hakodesh was lacking or because they lacked the Urim veTumim.
During this period they relied on a bat kol, a voice which emanated from heaven, a level of prophecy
lower than Ruach Hakodesh. ...".

According to one of the points of view described in a Jewishgates web page by David E. Lipman: "... Me'am Loez on
Tetzaveh: The Ephod and Urim and Tumim ... Exodus 28:30: Place the Urim and Thumim in the breastplate of
judgment, and they shall be over Aaron s heart when he comes before God. Aaron will then carry the judgment device
for the Israelites before God at all times. ...

... The Urim and Thumim consisted of God's Explicit Name (Shem HaMeforash). This is the great and
awesome name of God ... This Name was called Urim and Thumim because of its function. It was called

http://www.artscroll.com/
http://www.sichosinenglish.org/books/vedibarta-bam/20.htm
http://www.jewishgates.org/taland/torahportions/metetz5.stm
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Urim [from the word Uor meaning light]. This was because it enlightened things and explained to
Israel the hidden things that they did not know. It was also called Thumim [from the word Utam
meaning complete]. This was because it completed and perfected its words, and everything predicted
by the Urim and Thumim would come true. ...

... the High Priest ... would gaze at the stones of the breastplate in deep contemplation. ... it would answer

... by accentuating the letters ... These letters were engraved in the stones, but when the priest was
meditating on them they would appear to be protruding like the letters on type. ...

... the Urim and Tumim were two separate Divine Names, each of which had its own special function. The
Divine Name known as Urim (the "Illuminator") would cause the letters that were necessary for the
answer to appear to light up for the priest. ... However, the High Priest still would not be able to
understand the answer since he would not know the order of the letters. ... Therefore, there had to be a
second Divine Name, known as the Tumim. When the High Priest contemplated this name, he would gain
a level of Divine Inspiration approaching prophecy. Then, he would see the order of the letters that were
shining, and he would understand how to read them. This second name was therefore called Thummim,
the "Completor." It was through this name that the reply was completed.

The Torah does not say, "You shall make the Urim and the Thumim," as it says with regard to the other
articles in the Tabernacle. In the case of the other articles, the Torah says, "You shall make an ark; " "You
shall make a table;" "You shall make a gold menorah;" and the like. Here, however, the Torah says, "You
shall place the Urim and Thumim in the breastplate" without mentioning at all how the Urim and Tumim
were made. This is because the Urim and Thumim were not made by man. Neither were they brought
as a gift by any human. Rather, they were Divine Names, as we have said, and God gave them to Moses
secretly. Now that the Torah states where the Urim and Tumim must be placed, God told Moses, "Place
the Urim and Tumim in the breastplate. You know that they are the Divine Names that I gave you
secretly." Thus, the Torah says, "the Urim and the Tumim" with the definite article even though the Torah
nowhere identifies these objects. This is because, as we have said, they were not the product of human
hands. ...".

 

My conjectures about Urim v'Tumim begins with the assumptions that:

its purpose, along with the breastplate/stones/letters, is to communicate from the Mind of G-d, considered as the
Minds of Spirit Beings, to Humanity;
the Minds of Spirit Beings communicate thought/information by Quantum Information Theory;
the Minds of Humanity mostly communicate thought/information by Classical Information Theory.

Here I should note that, since human minds have Quantum Consciousness, some human minds can communicate
directly by Quantum Information Theory resulting on occasion in direct enlightenment of some individuals, but most
inter-human communication is by written/spoken/gesture language using Classical Information Theory.

Given the above, my conjectures are:

Urim takes Quantum Information in the form of the Quantum Code [[256,0,24 ]] whose word length 256
corresponds to the 256 Odu of IFA and to the dimensionality of the Cl(1,7) Clifford Algebra of the D4-D5-E6-
E7-E8 VoDou Physics model ) and transforms it into Classical Information in the form of the Golay Code C24
[24,12,8]. Thus it is said that Urim is like the light of observation that acts to decohere the superposed Quantum
State to produce an observed decohered Classical State.

Note that [[256,0,24]] has 256 qubits, only 2^0 = 1 word ( a coherent state of superposition of many
possibilities ), and minimum distance 24 corresponding to the dimensionality of the Leech Lattice.
Note that [24,12,8] has 24 classical binary bits, 2^12 = 4,096 words, and minimum distance 8
corresponding to the dimensionality of the E8 Lattice.  

The breastplate contains an array of 72 letters on stones corresponding to 3 binary 24-bit words of the Classical
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Golay Code C24 [24,12,8]. Each of the 3 columns of stones would carry 1 word. Each of the columns could then
be regarded as an array of 4 rows, each row being 1 stone with 6 letters, making up a 4x6 array of letters,
corresponding to the 4x6 array structure of the MOG (Miracle Octad Generator) and the hexacode C6 [6,3,4],
whose letters are in the 4-element Galois Feild GF(4) and whose 3^4 = 64 words have 6 letters.
Tumim corresponds to symmetry structure of the Golay Code C24 [24,12,8], including its Steiner system
S(5,8,24) and its symmetry group, the Mathieu group M24 of order 24x23x22x21x20x48. The
symmetry/perfection/truth of Tumim allows for determination of whether or not each of the 3 words of the
breastplate/stones/letters belongs in C24 and for correction of errors. Computational techniques of Tumim
include the MOG and the hexacode C6.

 

Here, paraphrasing from the books

Sphere Packings, Lattices, and Groups by J. H. Conway and N. J. A. Sloane (Springer, Third edition 1999),
From Error-Correcting Codes Through Sphere Packings to Simple Groups, by Thomas M. Thompson (MAA
1983),
A Course in Combinatorics, by J. H. van Lint and R. M. Wilson (Cambridge 1992),
Designs and Their Codes, by Assmus and Key (Cambridge 1992),

are some details about those mathematical structures:

Error-correcting codes were discovered in mid-20th century after R. W. Hamming got irritated by his
computer stopping when it encountered an error, causing him to realize that if his computer could detect
errors it should be able to locate and correct them.

C24 is a binary Golay code [24,12,8] is a code of length 24, dimension 12, and minimal distance 8 over
the binary field F2. Of the 2^24 sets of 24 zeroes and ones, 2^12 = 4096 are in C24. They can be divided
into classes:

1 that has 24 zeroes;
759 that have 16 zeroes and 8 ones;
2,576 that have 12 zeroes and 12 ones;
759 that have 8 zeroes and 16 ones;
1 that has 24 ones.

The symmetry group of C24 is M24, where M24 is the simple Mathieu group of order
24x23x22x21x20x48. M24 has several interesting subgroups, including:

PSL2(23)
the sextet group 2^6:3xS6
the octad group 2^4:A8 = 2^4:GL4(2)
PSL3(4) = M21
the trio group 2^6:(S3xL2(7)) = 2^6:(S3xL3(2))
the Mathieu group M23
the Mathieu group M22 and M22:2
the Mathieu group M12 associated with the Steiner system S(5,6,12) and the ternary Golay code
C12 [12,6,6] with 3^6 = 27x27 = 729 words. C12 can be constructed using Rubik-icosahedron
twist-permutations.

An octad is a Golay codeword of weight (distance from the origin) 8. The octads of C24 constitute a
Steiner system S(5,8,24). The Steiner system S(5,8,24) is a set with 24 points and a collection of distinct
8-subsets (called blocks) such that any 5-subset is contained in exactly 1 block.

The MOG is a 4x6 binary array, so that it would carry 24 bits of information.
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The hexacode C6 is a 3-dimensional code of length 6 over F4. C6 has 36+12+9+6+1 = 64 = 2^6 = 4^3 =
sqrt(4^6) hexacodewords.

The Mathieu group M24 is transitive on trios consisting of three disjoint octads. The subgroup fixing a trio
is a group 2^6:(S3xL2(7)) it being significant that L2(7) is isomorphic to L3(2). and is Klein's group of
order 168 = 7x6x4, and is the automorphism group of the Hamming binary code H7 [7,4,3].

By fixing two points of the 24 we obtain the Mathieu group M22 which is the stabilizer of the Steiner
system S(3,6,22) obtained by deleting those two points from all octads of S(5,8,24) that contain them both.

 

Here are some more comments on the history of Urim v'Tumim:  

According to a Jewish Celebrations web page by Reb Yosef:

"...  Commentary from the Stone Edition Chumash: ... Ramban adds that Moses himself wrote this Name
[or Names], because only he had the spiritual knowledge and greatness to know what had to be done. This
is why the Urim v'Tumim is not mentioned among the vestments and artifacts of the Tabernacle that were
made by artisans or contributed by the people.

During the waning years of the First Temple Era, King Josiah realized that Eretz Yisrael would be
conquered and, fearing that the most sacred parts of the Temple would fall into profane hands, he removed
the Urim v'Tumim from the Breastplate and hid it, and he also hid the Ark containing the Tablets, and the
anointment oil. None of them were found during the period of the Second Temple. While their absence
denoted a diminished degree of holiness, it did not prevent the performance of the Temple service. It did
mean, however, that from that time onward, the Kohen Gadol could not present Israel's urgent questions
for God's response. ...".

Since the Urim v'Tumim has not been available for over two thousand years, it is understandable that there exist
various opinions about what it is. My opinion is that my conjecture may be near the truth. However, you can find
many other opinions, such as some of those stated on a web page of the International Standard Bible Encyclopedia:

"... 4. Recent (Critical) Views: The view most generally held today is that the Urim and Thummim were
two sacred lots, one indicating an affirmative or favorable answer, the other a negative or unfavorable
answer ... Efforts have been made to support the view that the Urim and Thummim themselves were
sacred lots on the basis of analogous customs among other peoples (e.g. pre-Islamic Arabs ... and
Babylonians ...".

My personal opinion is that, although the Urim v'Tumim and breastplate with stones and letters might be regarded as a
divination system, it is much more sophisticated than two affirmative/negative lots, and its relation to other divination
systems is correspondingly much more sophisticated. For instance:

the 72 letters might correspond to the 72 root vectors of the exceptional Lie algebra E6 which root vectors are
related to Aperiodic Tilings

;

http://www.mazornet.com/jewishcl/Torah/Exodus__2001_tetzaveh.htm
http://www.studylight.org/enc/isb/view.cgi?number=T9017
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and the 72+6 = 78 dimensions of E6 might correspond to the 78 cards of Tarot;
and the 22 Major Arcana cards (including 0) of Tarot might correspond to the Hebrew alphabet;

and the structure of 28+17+33 = 78-dimensional E6 might be contained in representations of the 256-
dimensional Clifford Algebra Cl(1,7) of IFA in a way that is structurally similar to the D4-D5-E6-E7-E8 VoDou
Physics model:

28 dimensional bivector representation;
plus 17 = 1 + 2x8 dimensional complexification of 8 dimensional vector representation;
plus 33 = 1 + 2x16 dimensional complexification of 8+8 = 16 dimensional spinor representation.

 

According to  a Yale Alumni Magazine web page, by Dan Oren '79, '84MD:

"... The two Hebrew words (Urim v'Thummim) at the center of the official Yale seal

appear eight times in the Hebrew Bible. Jewish sources considered them oracular gems worn by the high
priest Aaron. And their presence in Leviticus 8:8 - the middle verse of the Pentateuch - suggests that they
identify the book on the Yale seal as the Bible itself. ...

... To the ancient Hebrews, the Urim and Thummim reflected the oracular will of God. To the Puritans
who shaped early Yale, that oracular will was represented by Jesus. ...

... If we return to the Latin Lux et Veritas, a remaining question is of how the common translation from
that era of Thummim as "perfection," became Veritas or "truth." By 1735 (the year before the Yale seal
began to appear on Yale diplomas), under the stimulus of Jonathan Edwards, theological battles between
"New Lights" and "Old Lights" were raging in Connecticut. The "New Lights" attacked the established
order by questioning the value of education outside of understanding Jesus. Many "Old Lights" thought
religious knowledge was central to an education, but hardly sufficient for one. The latter opinion prevailed
at Yale. Mathematics and metaphysics, insisted Yale's leaders, had to go hand in hand with theology and
ethics. By choosing to translate Urim V'Thummim as Lux et Veritas, it seems -- in contrast to the one-
dimensional approach of Harvard -- Yale insisted that its college offered the essentials of proper learning:
the "light" of a liberal education and the "truth" of an old New England religious tradition....".

 

[ Here I cannot resist adding a comment that the letter Y has the same structure as the Dynkin diagram

http://www.yalealumnimagazine.com/issues/01_03/seal.html
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for the D4 Lie algebra used in to the D4-D5-E6-E7-E8 VoDou Physics model (which I sometimes represent in a different but
mathematically equivalent way, such as flipped vertically or flattened to a T shape). ]

 

 

What about Torah study by non-Jews?  

"... a non-Jew who studies the details of the seven Noahide laws, which are incumbent on him, deserves the honors
due a Kohen Gadol (Sanhedrin 59a). The study of the seven Noahide laws may lead him to study most of the precepts
of the Torah (Meiri to Sanhedrin 59a; see Responsa, Rama section 10). ...

... Noahide Laws - the seven commandments given to Noah and his sons, which are binding upon all gentiles. These
laws include the obligation to have a body of civil law, and the prohibitions against idolatry, immorality, bloodshed,
blasphemy, stealing and robbing, and eating limbs from a live animal. ...". (From Talmud Bavli / Tractate Chagigah,
The Gemara, The ArtScroll Series / Schottenstein Edition, Mesorah Publications Ltd. (1999) 13a 3)

 

 

Tony Smith's Home Page

...

...

http://www.artscroll.com/
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Tony Smith's Home Page

Here is an outline of

Ice Age (35,000 to 12,000 years ago) and Earlier Human Civilization.

 

 

Here is an outline of

Early Human Civilization After the Ice Age.

 

 

Some Historical Notes:
15,330,000,000 years ago, our Universe formed and Inflation began.  
 5,000,000,000 years ago, the Sun formed. 
 4,600,000,000 years ago, the Earth formed. 
 4,400,000,000 years ago, the Moon formed.  
 3,800,000,000 years ago, Fe3O4 Magnetite ferrous Banded Iron 
                          formations begin to be formed by bacteria. 
 3,000,000,000 years ago, photosynthesis releases O2 oxygen. 
 2,500,000,000 years ago, end of Archaean and beginning of Proterozoic. 

According to Earth and Life through Time, by Steven M. Stanley (Freeman, 1986, 1989, p. 258): "... Life forms that do possess chromosomes as well
as nuclei and other organelles are known as eukaryotes. Of all the cellular life forms in the world today, only bacteria and
cyanobacteria are prokaryotes . All other cellular taxa are eukaryotes, and fossils of these are unknown from the Archaean and early
portion of the Proterozoic ...". According to Understanding the Earth, ed. by Brown, Hawkesworth,  and Wilson (Cambridge 1992, p. 439): "...
cyanobacteria ...[are]... often known as the blue-green algae ...".

 2,400,000,000 years ago, Fe2O3 Hematite ferric iron Red Bed 
                          formations start to form from atmospheric O2.  
 2,200,000,000 years ago, Earth was a Snowball, glaciers extending 
                          to within 11 degrees of its Equator.
 2,000,000,000 years ago, Oklo fission reactor starts in Gabon. 
   850,000,000 (to 650,000,000) years ago, a severe Ice Age. 
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(Note - Our Sun, located in a Local Bubble, orbits our Milky Way Galaxy in 200 myr at 230 km/sec, while spiral
density waves orbit in 290 myr at about 160 km/sec at the 8.5 kpc = 27,700 lyr radius of the Sun. See Mass Extinctions
and The Sun's Encounters with Spiral Arms, astro-ph/9802174, by Erik M. Leitch & Gautam Vasisht of Caltech.)

   570,000,000 years ago, Cambrian begins - Species Explosion. 
   480,000,000 years ago, end of Cambrian. 
   420,000,000 years ago, end of Ordovician.  
   400,000,000 (to 350,000,000) years ago, 
      North America and Europe began to collide with Gondwanaland 
      (including Africa) to form Pangaea (and the Appalachian Mountains),
      - millipedes, insects, primitive sharks, 
        amphibians, and ferns appear - 
      - Chinese 380,000,000+ year Superior Epoch -  
      - date described on Maya Stela D at Quirigua.  
   360,000,000 years ago, end of Devonian -  
      - does not seem to coincide with Sun being in Galactic spiral arm.   
   250,000,000 years ago, Permo-Triassic Extinction due to comet impact, 
      perhaps coincident with Cosmic Ray Bursts from merging neutron stars.  
   200,000,000 years ago, end of Triassic - Pangaea breakup begins 
      with formation of massive Central Atlantic Magmatic Province. 
    90,000,000 years ago, 
      Pangaea breakup forms North Atlantic Ocean - 
      - modern sharks appear - 
      - Chinese 96,961,740 year Superior Epoch -  
      - date described on Maya Stela F at Quirigua.  
    64,000,000 years ago, Mesozoic-Cenozoic Extinction, 
      perhaps due to asteroid impact.
      The primary impact site may have been in Yucatan, Mexico, 
      with many secondary impacts, including 3 along a great circle: 
      Manson in Iowa, USA; Siberia; and China.  
      Taking continental drift into account, antipodal to Yucatan, 
      the massive Deccan lava flows occurred in India.  
      David Carlisle claims "... we ... have found 
      unequivocal supernova  debris ...[from 64,000,000 years ago]... 
      in the form of the silver isotope [107 made from palladium 107] 
      anomaly and in the iodine 129 anomaly."
    50,000,000 years ago - early Cetaceans appeared. 
    35,000,000 years ago to 30,000,000 years ago - Antarctica separates 
      from South America and Australia - glaciation lowers sea level - 
      - whales thrive on food. 
    20,000,000 years ago - Chinese 23,639,040 year Three Sequences - 
      - Cetaceans with large brains, including Dolphins, appeared. 
 
     3,000,000 years ago - Steve Stanley, 
      Children of the Ice Age (Harmony Books 1996), describes 
      what happened:  The present Ice Age began when 
      the Isthmus of Panama emerged to block the Atlantic-Pacific 
      connection, creating a conveyor belt of cold salty water 
      that sinks near the Arctic 0cean and goes back south, 
      instead of carrying heat to the Arctic Ocean.  
      Australopithecus lived in transitional woodlands near trees, 

http://xxx.lanl.gov/abs/astro-ph/9802174
http://xxx.lanl.gov/abs/astro-ph/9802174
http://xxx.lanl.gov/abs/astro-ph/9607160
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      because with no stone weapons and no fire, trees were the 
      only way Australopithecus could avoid the lions.  
      The ice age killed the trees, and with the trees gone, 
      the lions killed Australopithecus. 
      Homo, smart enough to defend itself with fire and stone, 
      could live on the ground.  Homo's intelligence required 
      a large brain, which meant difficult childbirth and 
      a long dangerous childhood.  
      Homo's survival required couples to mate for life 
      to care for their few children over a long childhood. 

     2,000,000 years ago - Yellowstone volcanic caldera eruption 
      vented 2500 cubic kilometers of ash and pumice, another stress 
      event that could have affected human evolution. 
 
      788,000 years ago - the latest reversal of Earth's magnetic field. 
      Such reversals have occurred throughout the Earth's history, 
      with no obvious regularity, and with roughly equal total time 
      in each of the two polarities.  
 
      340,000-330,000 years ago -  Geminga supernova explosion
      irradiates Earth. 
      Glaciation of Earth.  
      Neanderthals displaced Homo Erectus.
 
      270,000-230,000 years ago -  Glaciation of Earth.  
 
      160,000-130,000 years ago -  Glaciation of Earth, 
      beginning the African/Oceanic Ice Age Civilization, as 
      Modern Humans displaced the Neanderthals in Africa and 
      Oceanic areas.  
      
      115,000 years ago - Early Wisconsin Glaciation of North America. 
 
       70,000 years ago - Early Wurm Glaciation of Europe -  
      Toba Explosive Volcanic Eruption of 800 cubic kilometers 
      of ash into the air -  a stress event that may have produced 
      a bottleneck minimum of human population at the level of 
      about a few thousand people.  
 
       35,000 years ago -  Geminga shock wave hits Earth.
      Late Wisconsin Glaciation of Earth, 
      beginning the European Ice Age Civilization, as 
      the Cro-Magnon Modern Humans displaced the Neanderthals in Europe. 
 
       21,000 to 18,000 years ago - last Glacial Maximum of Earth. 
 
       11,600 years ago - Younger Dryas cold snap, 
      with temperatures 14 degrees C below present-day, 
      after which the Vela X supernova was seen on Earth 
      and the Taurid/Encke comet fragmented, and 
      a very sudden (50 years or so) warming event 
      ended the Ice Age and marked the start of the HOLOCENE AGE 
      of warm climate and glacial retreat.  

If 11,600 years ago marked the beginning of the Rule of Mortal Humans on Earth according to Manetho (Egyptian
historian ca. 343 BC), then

his immediately preceding period of 11,025 years of Rule by Demigods and Spirits of the Dead (followers of Horus)
would have begun about 22,625 years ago, or about the time of the beginning of the last Glacial Maximum, and

his first period, preceding that, of 13,900 years of Rule of Gods on Earth would have begun about 36,525 years ago, or
about the time of the Geminga shock wave, the Late Wisconsin Glaciation, and the appearance of Cro-Magnons.

The total period of the Mantho's Ice Age Civilization prior to the Rule of Mortal Humans is therefore about 36,525 -
11,600 = 24,925 years, which is approximately the Earth precession period of 26,000 years and the travel time of a
light beam from the center of our Galaxy to our Sun, about 25,000 light years distance. It may have been the time of
construction of the Giza Complex of the Sphinx and the Pyramids, including the Great Golden Pyramid. The Ice Age
Civilization may have been more spiritual and less crudely technological than the present Rule of Mortal Humans.

This unconventional interpretation of Manetho's chronology is not inconsistent with his list of 30 Egyptian dynasties
from about 2920 BC to about 343 BC, but it does extend his chronology from being a history of the past to a History
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of the Past and Future, in which we are now living near the end of the Rule of Mortal Humans.

After the end of the Ice Age about 11,600 years ago, 
the glaciers melted and sea level rose about 35 meters 
to its present level, a process that took about 4,000 years.  
 
In the very early stages of the process, about 11,600 years ago, 
the northern Sunda Shelf near China, Korea, and Japan 
began to flood, forcing the Jomon people to move to 
the high ground of what is now the Japanese Islands, 
and disrupting the Jomon/Sunda Shelf part of Ice Age Civilization. 
 
In Africa, Arabia, and India, things were more gradual 
and displacements less severe. 
The African part of Ice Age Civilization had large lakes 
for another 1,000 years or so 
following the 4,000 year melting process, 
so that the Abyssinian/African Nile Lake area 
of the Ice Age Civilization was its most highly organized remnant, 
and the probable source of ways to cope with the changed 
circumstances of the post-Ice Age world, 
including agriculture, mining,written communication, 
and organized armies, thus forming a Global Early Civilization 
with a Global Early Language.  

This period, 11,600 years ago to about 6,000 years ago, may have been the period about which Diodorus of Sicily said:
"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the Ethiopians, Osiris
having been the leader of the colony ... Osiris ... gathered together a great army, with the intention of visiting all the
inhabited earth and teaching the race of men how to cultivate ... for he supposed that if he made men give up their
savagery and adopt a gentle manner of life he would receive immortal honors. ...", and that Osiris then went from
Egypt and Ethiopia to Arabia, Greece, and India.

According to an article by Andrew Lawler in Science, 300 (2 May 2003) page 723: "... a team of Chinese and U.S.
researchers now proposes that writing in China went through a long, slow evolution that stretches back ... 8000 years
...".

Egyptian hieroglyphics seem to have been a fully developed 
system of writing at least 5,000 years ago.  
Perhaps Egyptian and Mayan hieroglyphics are regional forms 
of a Global Early Language picture-writing, 
and Chinese characters are a simplified abstract version 
of the same Global Early Language picture-writing. 
Perhaps such languages as cuneiform Sumerian and 
the Sarasvati-Sindhu language of India 
are less sophisticated writings used in trade and commerce. 
 
In my opinion, about 11,000 to 6,000 years ago 
was the latest reasonable time 
for construction of the Giza Sphinx and Pyramids.  

After about 6,000 years ago, the level of technology 
of the Great Pyramid at Giza could not be maintained 
by the economic and social structure of the indigenous population. 
 
After about 6,000 years ago, metallurgy was lost, 
so that gold, native copper and silver, and meteoritic iron 
were the only metals that remained in current use.  
 
Agriculture provided food, so it was maintained.  
 
However, 
also lost were higher mathematics and related theories, 
except as preserved in 
the structure and patterns of 
the Pyramids at Giza and the Temple at Luxor
or in
the underlying patterns of games and fortunetelling 
such as the Tarot of the Egyptians, 
the FA of the Fon people,  
and 
Wei-Qi and I Ching of the Chinese.  
 
 

http://www.ucl.ac.uk/~ucgadkw/indology.html
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About 5,400 years ago, according to Science NOW (19 Sep 97), 
the Watson Brake mound complex of 11 mounds and connecting ridges 
enclosing about 20 acres was constructed in North America. 
There is little evidence of agriculture or extensive trading networks.  
Soil sampling inside the earthwork retrieved few artifacts, 
suggesting that the builders did not conduct ceremonies there.   
Also, there is little evidence that people occupied the area after 
the complex had been completed.  Around 2,000 years later, the 
the Poverty Point Mounds were built, and after another 2,000 years 
or so, the Mississippian Temple Mounds were built. 
 

 
About 5,300 years ago, Fu Xi, the first of the Five Rulers of China, 
discovered the Ho Tu pattern and the 8 trigrams of Fu Xi. 
 
The current Chinese calendar was begun about 4,700 years ago 
by the third of the Five Rulers, Huang Di (Yellow Emperor).  
 
Yao (one of the Five Rulers, who had eyebrows of 8 colors) 
was succeeded as ruler by Shuen, 
who had to deal with the problems of the floods 
of the Wei River caused by the melted glaciers.  
He asked Gun to solve the problem.  
Gun tried to contain the floods by dams. 
The floods were too great to be controlled by dams, 
so Gun failed and was killed.  
Yu, the son of Gun, 
solved the problem by draining the floods in a controlled way.  
Yu then became the Jade Emperor Yu Di, the last of the Five Rulers, 
about 4,200 years ago. 
Yu introduced the Lo Shu diagram, 
after seeing the markings on a turtle rising from the Lo River. 

The end of the Five Rulers coincided the previous (to 1998 AD) appearance at Earth of Comet Hale-Bopp, and with
changes in other civilizations, such as:

the demise of the Akkad culture of central Iraq, with its mysterious semi-mythological emperor Sargon;
the end of the fifth dynasty of Egypt's Old Kingdom ...
the sudden disappearance of hundreds of early settlements in the Holy Land ...[and]...
the legend of Gilgamesh ... of "the Seven Judges of Hell", who raised their torches, lighting the land with flame,
and a storm that turned day into night, "smashed the land like a cup", and flooded the area. ...

Qi, the son of Yu, established China's first dynasty, the Xia dynasty. 
 
Since (aside from meteorites) gold and native copper and silver 
were the only metals in use, 
and gold is where you find it, 
people would go wherever they had to go 
to get the metals and bring them to 
the river-based agricultural centers to trade.  
 
Since gold and silver were in the Andes, 
and copper was in Lake Superior, 
a world-wide ocean-going trade in metals began.  
 
The advent of the bronze age made the 
sea-traders even more wealthy and powerful, 
adding Bolivian tin to their inventory.  
The empire of the sea-traders is the 
basis for the legends of Atlantis.  
To develop their markets for tin, 
the sea-traders introduced bronze technology to 
land-based empires, 
such as the Shang in China.  
 
With their superior bronze technology, 
Lord Tang of the Shang defeated the 
corrupt Xia emperor Jie around 1753 BC.  
 
A few hundred years later, 
iron and steel metallurgy was rediscovered.  
Since iron and steel are superior to bronze, 
and since the necessary ingredients of 

http://sciencenow.sciencemag.org/
http://www.cr.nps.gov/seac/deltapro.htm
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iron ore, coal, and limestone are found 
near the land-based empires 
and are too bulky for trans-oceanic shipment 
by the ships of the Atlantean sea-traders, 
the bronze-based empires fell to iron-based ones, 
and 
the Atlantean sea-traders went broke and out of business.  
 
In Egypt, 
the advent of the Iron Age meant the end 
of Egypt as an independent power.  
Its last gasp was the creation of the 
monotheistic dynasty of Akhenaton around 1350 BC, 
founded at Amarna on the bank of the Nile 
opposite from Hermopolis. 
At the end of the monotheistic Egyptian dynasties, 
the Egyptians regressed and declined, 
never again to be independently powerful.  
 
About 3,000 years ago, 
some of the monotheistic Israelites left Egypt, 
becoming separated from some other like-minded people, 
such as the Lemba People of Africa. 
Upon leaving Egypt, Moses received the Torah, 
which was revealed to Moses in a complete form, 
much as Egyptian hieroglyphics had appeared 
in a complete form over 5,000 years ago, 
suggesting that they may have already then 
been in existence for some time.  
The earliest alphabetical writing found so far is 
from the Egyptian (Abydos-Luxor-Thebes region) of 1800-1900 BC.
The 22 letters of the Hebrew alphabet of the Torah may have 
been derived from that alphabet. 
 
Upon leaving Egypt, the Israelis founded one of the two presently 
powerful societies that have maintained a continuous 
cultural existence for the past 3,000 years (the other being China). 
As part of their faith, 
they have diligently preserved the Torah in the form 
in which it was received by Moses.  

Israel prospered through the rule of Solomon, 
but after his death somewhat before 900 BC, 
Israel's power declined. 
In 883 BC Ashurnasirpal II (Ashur = Sun Guardian) became 
ruler of Assyria. Assyria became more powerful, 
and Israel was defeated by Assyria around 722 BC. 
In 587 BC, Babylonia defeated Israel and took many 
Israelites into captive exile in Babylon. 

Another monotheistic religion, Zoroastrianism, was founded 
by Zarathustra about 1400 BC, give or take a few centuries. 
Zarathustra, being Central Asian, might have come from 
the area of Gora Belukha and could have been influenced 
by Vedic ideas from India (where Buddhism began about 500 BC) 
and by Taoist ideas from China (where Buddhism was cultivated). 
For instance, the Zoroastrian symbol Faravahar 

contains a central circle (Tai Ji),
which has two legs (Yin-Yang, I Ching), 
its tail has 3 layers of feathers (3 Realms, Tai Hsuan Ching), 
and its wings have 5 layers of feathers (5 Elements). 
Perhaps the being holding a circle might represent 
the Original God Ahura-Mazda holding the Tao.  
Ahura-Mazda, represented by man, 
and 6 Immortal Amesha Spentas, 
represented by stone/sky, water, earth, plants, animals, 

http://www.akhnaton.com/
http://www-leland.stanford.edu/group/zoroastrians/
http://www.walker.reston.va.us/hmgs/zoroastrianism.html
http://www-leland.stanford.edu/group/zoroastrians/faravahar.shtml
http://www.walker.reston.va.us/hmgs/zoroastrianism.html
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and fire/light, make up the Zoroastrian Heptad.  
In addition to Ahura-Mazda, Zoroastrianism had 
two lesser Ahuras, Varuna and Mithra.  Mithra became 
the bull-slaying god of pre-Christian Roman Mithraism, 
which was somewhat similar to the Greek Cult of Dionysus.   
 
 

Between about 1700 and 700 B.C., after the Watson Brake Mounds 
and before the Mississippian Temple Mounds were built, 
the Poverty Point Mounds were built on 400 acres near 
the Mississippi River in North America.  
 

 
Around 1000 BC, China was also a presently powerful society 
that has maintained a continuous cultural existence 
for the past 3,000 years.  
 
Around 1111 BC, while China was still in the bronze age, 
Wu-wang led the Zhou to 
defeat the corrupt Shang emperor Jou the Terrible.
Jou the Terrible had imprisoned 
his good and wise Prime Minister, Jizi.   
When freed from prison by Wu-wang, Jizi remained loyal to 
the Shang dynasty, so he decided not to stay in the Zhou empire.  
Jizi and 5,000 followers left China 
and founded the state of Korea and also perhaps the Olmec civilization.   
The body of Jizi is entombed in Pyongyang. 

Others leaving China at about the same time may have founded, or at least had contact with, the Olmecs of
Mesoamerica.

The father of Wu-wang, Wen-wang, 
applied a special arrangement of 
the 64 elements of the I Ching, 
to lay the groundwork for 
his son's defeat of the Shang and 
establishment of the Zhou dynasty.  

The Zhou dynasty established its capitol at Xi'an, 
on the Wei River, and ordered its empire systematically.  

For instance, 

  

land was divided into square frameworks 
with 9 belts of land surrounding the central capitol.  
The resulting pattern is a 19x19 grid of boundary lines, 
with the capital at the center, and 
4 quadrants (SW, SE, NE, NW).  
Placement of Qi markers on the intersection points 
of the grid shows how to establish a good and stable government, 
and may be an early application of the ancient game Wei-Qi, 
which has similarities to Cellular Automata, Ising Models,
and Feynman Checkerboard physics models, and whose moves 
might be determinable by the I Ching.  
The land in the Wei River valley (or anywhere else) is 
not flat and square, so that the actual boundaries would 
not be exactly square.  The Wei-Qi game reflects that by 
never using an exactly square board.  
If the center lines through the capitol are omitted, 
and the outermost boundary lines are omitted, 

http://home.fireplug.net/~rshand/streams/gnosis/zoroaster.html
http://home.fireplug.net/~rshand/streams/gnosis/mithra.html
http://marlowe.wimsey.com/~rshand/streams/gnosis/mithra.html
http://www.well.com/user/davidu/mithras.html
http://home.fireplug.net/~rshand/streams/gnosis/dionysos.html
http://www.crt.state.la.us/crt/parks/poverty/pvertypt.htm
http://hawk.hama-med.ac.jp/dbk/605006e1.html
http://hawk.hama-med.ac.jp/dbk/605006e1.html
http://www.well.com/www/mmcadams/gointro.html
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the Wei-Qi board has four 8x8 quadrants, 
and can represent the Clifford algebra Cl(0,8). 
The 19-line Wei-Qi board is similar to the 19-line grid used 
by the Egyptians for art and architecture. 
The Mayans may have used a similar grid.  
 
When the Iron Age came to China around 800 BC, 
the orderly structure of the Zhou dynasty was undermined.  
The power of the Zhou declined through 
the Spring and Autumn Period (722 BC - 481 BC), 
leading to the Warring States Period (403 BC - 221 BC). 

About 400 BC, Korea invaded the Japanese Islands. Using the wealth of organized agriculture and military Iron Age
technology, the Koreans displaced the Jomon people of the Ice Age Civilization and, as the Yayoi, founded the
present-day Japanese civilization.

During the turmoil of the Iron Age, 
particularly around 1,500 to 500 BC, 
Lao Zi and Confucius were in China 
and Sakyamuni Buddha was in India.   
 
The Iron Age instability was ended by the Qin 
who united China in 221 BC and ruled briefly 
before being succeeded by the Han in 202 BC.   

Around 40 BC, King Fang described the Musical Cycle of 53.  
 
Taoist masters disclosed such things as: 
optical lenses;  
circulation of blood in the human body "... in the Chinese medical 
treatise Su Wên, written in the second century BC ...", according 
to correspondence from P.-L. Chau in Nature 404 (30 March 2000) 431; 
magnetic compass (described by Wang Chhung in the Lun Heng of 83 AD); 
computers (the abacus of Thien Mu hsien-seng, around 190 AD); 
and gunpowder (Cheng Yin, the teacher of Ko Hung, around 250 AD). 

According to a 27 February 2003 BBC article by Arran Frood, "... In 1938 ... in Khujut Rabu, just outside Baghdad ... German

archaeologist Wilhelm Konig unearthed a ... 13-cm ... clay jar  containing a copper cylinder that encased
an iron rod ... a battery ... there are about a dozen of them ... Most sources date the batteries to around 200 BC ...[but]...
the pot itself is Sassanian ... circa AD 225-640 ... Replicas can produce voltages from 0.8 to nearly 2 volts ... the
ancient Greeks wrote of the pain killing effect of electric eels when applied to the soles of the feet. The Chinese had
developed acupuncture, and still use ... an electric current. This may explain the presence of needle-like objects found
with some of the batteries. ... the batteries ...[may have been]... used for electroplating ...

... In Egypt ... Hero's engine ....[ca 100 BC  ]... was a primitive steam-driven machine ...".

 

The life of Jesus, born of Jewish parents in Bethlehem around 6 BC, marked the beginning of the Christian Era (Anno
Domini, or AD). According to The Gnostic Gospels, by Elaine Pagels (Random House 1979): "... What we call Eastern and Western religions, and
tend to regard as separate streams, were not clearly differentiated 2,000 years ago. ... if the names were changed, the
"living Buddha" appropriately could say what the Gospel of Thomas attributes to the living Jesus. ... the Gospel of
Thomas was only one of the fifty-two texts discovered [in 1945] at Nag Hammadi ... Gospel of Thomas 32.14-19

http://www.nature.com/
http://news.bbc.co.uk/1/hi/sci/tech/2804257.stm
http://history.msfc.nasa.gov/rocketry/02.html
http://history.msfc.nasa.gov/rocketry/02.html
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...[says]...

"... Jesus said, "Let him who seeks continue seeking until he finds. When he finds, he will become
troubled. When he becomes troubled, he will be astonished, and he will rule over all things." ...". ...".

Around 312 AD Constantine became Emperor of the Roman Empire, established Christianity as the Roman Religion,
and went on to build a new capital at Constantinople. Roman State Christianity adopted an official doctrine that
included the parts of Christian teaching ( such as blindly faithful belief in authority of a male priesthood ) that were
consistent with an authoritarian male-dominated State, and rejected those parts of Christian teaching ( such as the
Gospels of Thomas and of Mary Magdalene ) that encouraged independent thought and prominent roles for women.
The Christian New State Religion was altered in some ways to make it more palatable for non-Christians, such as the
Mithraians of the Army. One such alteration may have been moving Jesus's birthday from around February ( near the
Chinese New Year ) to 25 December ( near the Winter Solstice ). Although Constantinople's city walls protected it
from outside invasion for 800 years or so, it much sooner lost control of much of its external Empire, and after about
400 years most of the Western European Holy Roman Empire was unified by Charlemagne with a capital at Rome.
Bari became the last remaining Italian territory of the Constantine Eastern Empire.

  

"... the narrowness of growth rings in bog oaks and archaeological timbers ...[ shows very clearly ]... that a great
catastrophe struck the Earth in AD 540. ... Not only in Northern Ireland and Britain, but right across northern
Siberia, North and South America - it is a global event of some kind. ...", according to an 8 September 2000 BBC
article by Johnathan Amos, citing Mike Baillie, professor of palaeoecology at Queen's University in Belfast. The article
also says "... cometary fragments smashed into the atmosphere throwing up dust and gas that blocked out the Sun. This,
in turn, led to crop failures, famine and even plague among the weakened peoples of the world. ... some archaeologists
and historians are beginning to come round to the opinion that this was the date when the Dark Ages began in
Northern Europe. It wasn't just when the Romans left. ...".

 

Muhammad was born around 570 AD. In 622 AD, Muhammad's Hegira from Mecca to Medina marked the beginning
of the Islamic Era.  

 

The Tang Dynasty of China (618-907 AD) minted copper coins, recodified laws every 20 years, expanded education,
defeated Eastern Turkish enemies and expanded Westward, absorbed Western cultural ideas through Eastern Seaports
and Western Central Asia overland trade routes (several of the 10 Musical Categories of the Tang dynasty originated
outside China), and produced great Art and Poetry.

Around 645, Nakatomi no Kamatari started the era of the Fujiwara clan and instituted the Taika reforms which adopted
the culture and system of the Chinese Tang dynasty. Even after the Tang Dynasty declined in China, its high culture
was preserved in Japan.

European Crusaders took Jerusalem in 1099.

Saladin took Jerusalem from European Crusaders in 1187.

Beginning about 1206, and continuing for most of the rest of the 13th century, Temujin (Ghenghis Khan) and his
descendants used their Mongol horse-cavalry to defeat China militarily, but were absorbed by China Culturally,
creating the Yuan dynasty (1206-1368) during which China actively traded with the outside world, not only immediate
neighbors such as Russia, Japan, Korea, VietNam, Burma, and India, but also Persia, the Middle East, Africa, and
Italy.

The Mongol Yuan dynasty was succeeded by the Ming Dynasty (1368-1644) established by Zhu Yuanzhang from

http://news.bbc.co.uk/
http://news.bbc.co.uk/
http://www.japan-guide.com/e/e2131.html
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Anhui who was the first Ming Emperor (1368-1398). During his reign, China was the strongest and most advanced
civilization on Earth. After his death in 1398, his grandson Zhu Yunwen ruled unsucessfully until 1402, when Zhu Di
(son of Zhu Yuanzhang) overthrew his nephew Zhu Yunwen.

About the same time, 1346-1353,
the Black Death plague from Asia
killed about a third of the people of Europe.

What about the distant (from China) lands of Eastern North America, 
where the Watson Brake Mounds had been built about 5,400 years ago, 
and the Poverty Point Mounds had been built about 1700 to 700 B.C.? 
 
There, the time from 700 AD to 1400 AD was the time 
of bulding the Mississippian Temple Mounds:  
at Cahokia (near Collinsville, Illinois) where,  
according to the Cahokia website, around March 1998, 

"During the process of installing horizontal drains to relieve the internal water in Monks Mound that had
contributed to several severe slumping episodes along the west side (Second Terrace), the drilling rig
encountered stones about 140 feet in and 40 feet below the surface of the Second Terrace. The operator
said it felt like "soft stone," probably limestone or sandstone, and that it was mostly cobbles or slabs at
least six inches in diameter. The drill went through about 32 feet of stones and the drill bit broke off. We
have no idea what it is, what shape or size it is, or why it is there. It should not be there. No other cores or
excavations have revealed stone in Monks Mound or any other mound at the site, or, as far as we know, at
other Mississippian mound sites. We do not know its vertical thickness or the extent of it horizontally,
other than the 32 feet that the drill went through."

and according to an update web page, 

"... December, 1998 ... remote sensing tests using ... magnetometry ... revealed two "anomalies" 20 - 25
meters apart, running east and west beneath the Second Terrace, one of them directly above where the
stone was encountered in the drilling ... Each anomaly is about 2 meters wide and 3 - 6 meters deep. They
are above the stone itself, which is 6 - 9 meters deep. ...";

at Moundville, near Tuscaloosa, Alabama; and  
at Etowah (near Cartersville, Georgia). 
 
The Missippian Temple Mound sites were organized 
much like those of the more advanced Central Americans, 
such as the Maya (300 AD - 900 AD) and their succesors. 
They also resemble mounds in China near Xi'an, 
such as the Qin tomb (about 200 BC)  

 

near the Terra Cotta Army, 
and other Chinese Pyramids, 
and 
the Japanese kofun earth-mound tombs 
that began to be constructed about 300 AD. 
 
According to Liang shu (see "When China Ruled the Seas"):
"In former times [the Maya, or the people of Fusang guo] 
knew nothing of the Buddhist religion, 
but in the second year of Da Ming of the Song dynasty [485 AD], 
five monks from Chipin [Kabul, Afghanistan] traveled by ship 
to that country.  They propagated Buddhist doctrines, 
circulated scriptures and drawings, and 
advised the people to relinquish worldly attachments. 
As a result, the customs of Fusang changed."

http://sun.ihep.ac.cn/tour/ah.html
http://medicine.wustl.edu/~mckinney/cahokia/cahokia.html
http://medicine.wustl.edu/~mckinney/cahokia/repairs.html
http://medicine.wustl.edu/~mckinney/cahokia/monksmdupdate.html
http://www.astro.uva.nl/michielb/maya/astro.html
http://www.lauralee.com/chi_pyr.htm
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About 1403, Zhu Di (the third emperor of the Chinese Ming Dynasty)

invaded Vietnam (in violation of an agreement of his father Zhu Yuanzhang, the first Ming emperor), thus getting
bogged down in guerilla warfare that lasted beyond the rest of his life, and

ordered construction of a fleet of trading ships, warships, and support ships to go to the China Sea and the Indian
Ocean under the command of Zheng He, a Muslim eunuch from Yunnan whose original name was Ma He.

In 1415 the Grand Canal from the South to Beijing was improved and reopened.

In 1421, Zhu Di established Beijing as the national capital.

Zhu Di died in 1424. His son, Zhu Gaozhi, became the fourth Ming emperor. He died in 1425 and was succeeded by
Zhu Zhanji, the fifth Ming emperor, who ruled until 1435.

During the reign of the fifth Ming emperor, two factions vied for power:

Taoists and eunuchs, who wanted trade and treasure voyages and outward expansion; and

Confucians, who wanted to develop China internally and avoid foreign commerce and foreign wars.

The Confucians won, and river barges were built instead of ocean ships.

In 1426, Fan Ji, advisor to the fifth Ming emperor, said "The people from afar will voluntarily submit and distant lands
will come into our fold, and our dynasty will last for ten thousand years."

In fact, China admitted defeat (in 1428) in Vietnam, lost its technological advantage over the rest of the world, lost the
military means to export its inflated supply of paper money, and even lost its ability to prevent coastal raids by wako
pirates.

Spain and Portugal began European world-wide oceanic exploration and colonization around 1500 AD, but they did
not combine exploration and colonization with industrialization. After England, Cymru (Wales), and Scotland united
around 1707 AD (about the time of Comet Sarabat of 1729 and the beginning of increased Solar sunspot activity)
unifying the Island of Great Britain as a protected island with ocean trading ports and with sufficient population and
natural resources, Great Britain initiated the Industrial Revolution and colonized much of the Earth.

The camera obscura, a box with a pinhole, or pin-hole camera, had been used since antiquity to observe the sun,
particularly during solar eclipses. If you are on a concrete side-walk under a tree (with leaves) during a solar eclipse,
you notice that each gap among the leaves acts as a pin-hole. During the eclipse, the many round sun-images on the
side-walk beneath the tree turn into crescents on the concrete.

During the 1500s, the camera obscura was used by artists to project images of things they were painting.

In 1558, Gioseffo Zarlino (1517-1590) of Venice wrote Institutioni Harmoniche, about all three types of music:
mundana, the harmony of the heavenly spheres; humana, the influence of music on the human soul; and instrumentalis,
what most 20th century Americans think of as music. He extended the ancient monophonic Platonic and Pythagorean
harmonic intervals (1:2, 2:3, 3:4) based on the numbers 1,2,3,4 to polyphonic music based on the numbers 1,2,3,4,5,6.

In 1589, Zarlino wrote Sopplimenti Musicali, in which he advocated equally tempered tuning for the lute.
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In the previous year (1588) the Spanish Armada was defeated, as power shifted from the Mediterranean to Northern
Europe.

In 1619, Kepler (1571-1630) wrote Harmonice Mundi, using just intonation and the consonant harmonic intervals (1:2,
2:3, 3:4, 4:5, 5:6, 3:5, 5:8) supporting polyphonic music. Kepler realized that his rough models of 3-dimensional
regular polytopes did not accurately describe his astronomical laws of planetary motion (based on analysis of data of
Tycho Brahe) so he used harmonic musical relationships to refine the polytope models. To Kepler, the polyphonic
harmonic relationships had a purpose: to form a common basis for the perception of the universe by all life, including
life beyond the earth. Terry Teachout, in Commentary Magazine, Janury, 2002, said: "... Hindemith['s] ... opera, Die Harmonie der Welt
(1957) ... used the life of the astronomer Johannes Kepler to symbolize his own search for "harmony in all things of
life and the world, and ... the loneliness of him who finds it."...". R. Craig McCollough,  for Music History II,  Spring 1995, said: "... In the
final act, the spheres praise Kepler, singing,

That man Kepler should be a model for us:
He tried to assimilate his life into the Harmony,
...
And their [Kepler and Susanna] willingness to serve these aims,
Uplifted them far above mankind. ...".

 

Velazquez (1599-1660) used mirrors and light entering dark rooms in his work.

Many of the paintings of Vermeer (1632-1675) seem like studies of the interior of a camera obscura, being set in
a relatively dark room into which light comes from the outside. Did Vermeer make a scientific study of optics?
Acording to Martin Kemp (Nature 392 (5 Mar 98) 27), an executor of Vermeer's will was Antonie van Leeuwenhoek
(1632-1723), who also lived in Delft, and who used microscopes to observe bacteria and to show that weevils and fleas
had normal life cycles and were not spontaneously generated from wheat or dust.

Huygens (1629-1695) lived in The Hague. Huygens' Principle of optics (largely completed by 1678, not published until
1690), that all points on a wave front may be regarded as new sources, is the basis for Feynman's Sum Over Histories
Path Integral Quantum Theory.

Huygens's theory of gravity (dating to 1669, not published until 1690), was based on the Cartesian Vortices of
Descartes (1596-1650), which might be compared to the topologically non-trivial 4-manifolds with closed timelike
curves of Hadley.

Newton (1643-1727) developed celestial mechanics (1687) and optics (1666-1704), and worked on the relationships
among ancient wisdom, alchemy, and physics.

In 1722, J. S. Bach , having learned of the equal-tempered 12 note per octave scale described in 1691 by the German
musician Andreas Werckmeister (1645-1706), wrote book 1 of the Well-Tempered Clavier.

From 1753 to 1762, C. P. E. Bach (a lawyer who was the second son of J. S. Bach and his cousin Maria Barbara Bach)
wrote Essay on the True Art of Playing Keyboard Instruments.

http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Kepler.html
http://www.nada.kth.se/~fred/tycho.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Brahe.html
http://www.findarticles.com/cf_0/m1061/1_113/81515856/p6/article.jhtml?term=music+composition
http://www.craigmccollough.com/pages/music_theory/keplerian_hindemith.pdf
http://www.emf.net/wm/paint/auth/velazquez/
http://www.emf.net/wm/paint/auth/velazquez/
http://www.ccsf.caltech.edu/~roy/vermeer/
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Huygens.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Descartes.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Newton.html
http://classicalmus.com/bmgclassics/biography/bach.html
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On 17 December 1770 ( Mars in Opposition, Jupiter just before Conjunction ( with Sun and with Milky Way Galactic
Center ), and just after the New Moon ) Beethoven was baptized in Bonn.

In 1791, Mozart died at age 35. Count Waldstein wrote to Beethoven: "The spirit of Mozart is mourning and weeping
over the death of her beloved. ... With the help of unremitting labour you shall receive Mozart's spirit ..."

In 1794, Beethoven completed his Op. 1 Trios.

On 26 March 1827, in Vienna, Beethoven died at age 56. From 3 P. M. to 5 P. M. Beethoven lay dying with a death-
rattle in his throat, a thundersnow storm raging. After 5, there was a flash of lightning that garishly illuminated his
deathbed. At the following violent clap of thunder, he opened his eyes, lifted his right hand, and looked up for several
seconds with his fist clinched and a very serious, threatening expression. When he let the raised hand sink to the bed,
his eyes closed half-way, and he died.

Some thunderstorms have, below the red sprites, blue jets going up from the cloud tops at 300 times the speed of
sound to 25 km above the cloud tops (Richard A. Kerr, Science 265 (5 Aug 1994) 740) and, above the red sprites,
circular elves (Discover magazine, July 1997).

J.-N. Niepce (1765-1833) introduced light-sensitive plates to the camera obscura in the early 1800s, thereby inventing
photography.

Artists began to extend the uses of light in painting, an outstanding example being

Turner (1775-1851), who represented light in his paintings as seeming to have wavelike nature.

On 26 April 1865, Confederate Gen. Johnston surrendered the forces of Georgia, Florida, and the Carolinas to Union
Gen. Sherman, effectively ending the American Civil War.

 From 1828 to 1879, Green's Functions, Quaternions, Octonions, Electromagnetism, Riemannian Geometry, Clifford
Algebras, and Lie Algebras were discovered and developed.

http://w3.rz-berlin.mpg.de/cmp/beethoven.html
http://www.sjsu.edu/depts/beethoven/
http://www.lucare.com/immortal/
http://w3.rz-berlin.mpg.de/cmp/beethoven.html
http://www.emf.net/wm/paint/auth/seurat/
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Seurat (1859-1891) introduced pointillism.

In 1903 Olinto De Pretto of Vicenza, Italy, published in Atte the equation e = mc^2, which equation was republished
in 1904 by Veneto's Royal Science Institure, and then given to Einstein by Michele Besso, according to Umberto
Bartocci (bartocci@dipmat.unipg.it) of Perugia University - Dipartimento di Matematica.

In 1905 Einstein published his special theory of relativity, which was implicit in the equations of Maxwell.

Mondrian (1872-1944) studied Seurat's pointillism.

Mondrian later studied the Theosophical work of M. H. J. Schoenmaekers 
about the symbolic meaning of lines and 
the mathematical construction of the universe.  
From then on, Mondrian used only rectangular or diamond figures, 
and only the subtractive primary colors yellow, cyan, and magenta.  

Duchamp said

"Some men like Seurat or like Mondrian were not retinalists, 
even in wholly seeming to be so."   
In 1912, Duchamp was painting 
a chess King and Queen surrounded by swift nudes, 
analogous to the consitutent Quark and AntiQuark surrounded 
by gluons and virtual quark-antiquark pairs 
in the Pion of the D4-D5-E6 physics model.   
Later that year, Duchamp visited Munich, 
where he was inspired to move from chess pieces 
to the bride and bachelors of The Large Glass, 
a complex work a part of which contains 3 windows 
similar to the 3 windows of Machu Picchu.
 

In Munich, Duchamp frequented the Schelling-Salon, a cafe with chess and billiards.

Another Munich billiard player, Arnold Sommerfeld, was professor of physics from 1906 to 1931. He liked to use
billiards as a basis for physics problems for his students. Sommerfeld had received a degree in mathematics at
Konigsberg University under Felix Klein, Sommerfeld's scientific Vaterfigur.

In 1914, Duchamp's France and Sommerfeld's Germany began World War I. It lasted until 1918, when a Flu Epidemic
killed over 20,000,000 people on Earth.

In 1920-21, Einstein was invited to Munich by Sommerfeld and his students, including Pauli and Heisenberg, but
Einstein did not come because Nazi students threatened protests against him as a Jew. Heisenberg awoke early and
worked hard in the daytime, while Pauli went to cabarets in the evening, worked hard until dawn, and slept until noon.

In 1923-25, Pauli proposed that the electron was a spin 1/2 particle that obeyed the Exclusion Principle.

http://www.emf.net/wm/paint/auth/seurat/
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Einstein.html
http://www.unipg.it/
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Einstein.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Sommerfeld.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Pauli.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Heisenberg.html
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In 1925, Heisenberg applied Cayley's Matrix Algebra to Quantum Mechanics.

In 1926-27, Heisenberg and Dirac were at Copenhagen: Heisenberg formulated the Uncertainty Principle; Dirac
studied quantum mechanics, including the relativistic theory; and Stueckelberg got his Ph.D. at Munich under
Sommerfeld.

In 1931, Pauli predicted the existence of the neutrino to explain the energy distribution of electrons in beta decay.

In 1932, Dirac used Clifford Algebras to formulate the QED Dirac equation and Fermi interpreted QED as a gauge
theory.

In 1934, Stueckelberg (a year before Yukawa's paper) proposed that the nuclear force is carried by a massive boson.

By 1938 Stueckelberg had applied Fermi's 1932 QED gauge theory to describe gauge-fixing of general neutral vector
fields, and Klein had invented non-abelian gauge field theory.

In 1939, Lise Meitner (who was born in Vienna in 1878, worked in Berlin with Otto Hahn from 1907 to 1938, when
she as a Jew emigrated to Sweden) first described how to produce energy from nuclear reactions (she described chain
reaction of fission of Uranium 235, which reaction produced Barium, neutrons, and other fission products).

In 1940, Pauli as a Jew feared the military success of the Nazis and left Europe for the USA, thus interrupting his
collaboration in Zurich with Jung on the relationships among alchemy, archetypes, and theoretical physics. Their work
emphasized the number 4 = 3+1 of the quaternions, double quaternions or octonions, and 7-dimensional spaces, all of
which are related to the D4-D5-E6-E7-E8 VoDou model of physics. In February 1940, the Manhattan Project to
produce nuclear energy was begun by USA President Franklin Roosevelt under L. J. Briggs of the National Bureau of
Standards with a budget of $6,000.00.

In 1940-1941, radar enabled the Allies to win the air Battle of Britain, thus defeating the German Operation Sea Lion
plan to invade Britain.

On 6 December 1941, the Manhattan Project was transferred to the Office of Scientific Research and Development
under Vannevar Bush. The next day, Japan attacked USA naval bases in Hawaii and in the Phillipines. Then the USA
entered World War II and the War Department was given joint responsibility for the Manhattan Project. 1941 was a
Chinese Year of the Snake, which as Ouroboros encircles the World Egg (the Manhattan Project), which the following
year,

1942, hatched to produce Nuclear Fission of U235 (in Chicago on 2 December 1942). Also, by 1942, 1942
Stueckelberg had renormalized QED and invented Feynman diagrams.

In 1943, Bethe (who had received his Ph.D. under Sommerfeld in 1928, who won the 1967 Nobel Prize for his 1939
work on the carbon cycle of thermonuclear fusion in the sun and stars, and who had worked on development of radar
at MIT) went to Los Alamos to work on nuclear fission and fusion bombs.

From 12 April 1945 to January 1953, Harry Truman was President of the USA. Some of Give'Em-Hell-Harry's
accomplishments were that he:

arranged the chartering of the United Nations;
arranged Germany's unconditional surrender on 8 May 1945 (Harry's birthday);
used fission weapons against Hiroshima and Nagasaki, obtaining Japan's surrender;
ended racial segregation of the USA military;
defeated Thomas Dewey in the 1948 USA Presidential election (due to Strom Thurmond and Henry Wallace each receiving over a million

votes, Harry Truman had only a plurality of the popular vote, but a majority of the electoral vote);
created the CIA;
developed the policy of containment of the USSR and PR China;
gave Truman Doctrine aid to Greece and Turkey;

http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Dirac.html
http://goertzel.org/dynapsyc/1996/natphil.html
http://www.cgjung.com/
http://encarta.msn.com/index/conciseindex/52/05299000.htm
http://www.britannica.com/
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instituted the Marshall Plan for Europe (Japan was also reconstructed);
recognized the State of Israel;
initiated the Berlin Airlift;
ordered the construction of the thermonuclear fusion bomb;
repelled the North Korean invasion of South Korea, but did not invade China (the Korean War continued after he left
office in 1953).

References include the Encyclopaedia Britannica and the Truman Library.

 

"... The culmination of the Manhattan Project was TRINITY, which was detonated at 5:29:45 am on July 16, 1945, at
the Trinity site in a central New Mexico desert called the "Jornada del Muerto" ...

... The blast created a flash of light that was seen over the entire state of New Mexico and in parts of Arizona, Texas,
and Mexico. ... The explosive device itself ... was ... an implosion plutonium weapon. The explosion had a "yield" of
the equivalent of 19 kilotons of TNT ... Trinity was not made public until August 6, immediately after a second bomb [
U-235 ] nicknamed "Little Boy" was detonated 1850 feet over Hiroshima, Japan. It destroyed a large portion of the
city and killed an estimated 70,000 to 130,000 people. On August 9, a third bomb (the second used on Japan) [
plutonium ] nicknamed "Fat Man" was detonated over Nagasaki, Japan. It killed an estimated 45,000 more Japanese.
On August 14, Japan surrendered. ...", according to a SASO web page.

In December 1950, according to Encyclopaedia Britannica:

"... Ulam had proposed a new fission weapon design, using the mechanical shock of an ordinary fission
bomb to compress to a very high density a second fissile core.

[ Compare playing pool on an elliptical pool table with a ball at one focus and the hole at the other focus. ]

(This two-stage fission device was conceived entirely independently of the thermonuclear program, its aim
being to use fissionable materials more economically.) Early in 1951 Ulam went to see Teller and
proposed that the two-stage approach be used to compress and ignite a thermonuclear secondary. Teller
suggested radiation implosion, rather than mechanical shock, as the mechanism for compressing the
thermonuclear fuel in the second stage. On March 9, 1951, Teller and Ulam presented a report containing
both alternatives, entitled "On Heterocatalytic Detonations I. Hydrodynamic Lenses and Radiation
Mirrors." A second report, dated April 4, by Teller, included some extensive calculations by Frederic de
Hoffmann and elaborated on how a thermonuclear bomb could be constructed. The two-stage radiation
implosion design proposed by these reports, which led to the modern concept of thermonuclear weapons,
became known as the Teller-Ulam configuration. ... In September 1951, Los Alamos proposed a test of the
Teller-Ulam concept for November 1952. Engineering of the device, nicknamed Mike, began in October
1951, but unforeseen difficulties required a major redesign of the experiment in March 1952. The Mike
device weighed 82 tons, owing in part to cryogenic (low-temperature) refrigeration equipment necessary to

http://www.trumanlibrary.org/
http://saso.geo.arizona.edu/saso/Research/Verification/trinity.html
http://www.britannica.com/
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keep the deuterium in liquid form. It was successfully detonated during Operation Ivy, on Nov. 1, 1952
(local time), at Enewetak. ...

[ Here is an image of "... The Mike fireball a few seconds after detonation. ...", from jimmy45122 web
page:

Below is an image of the Mike mushroom cloud from a PBS web page which states that "... Within 90
seconds the fire ball had reached 57,000 feet. The cloud, when it had reached its furthest extent, was about
100 miles wide. The explosion wiped Elugelab off the face of the planet, and destroyed life on the
surrounding islands. ...":

Among the substances used in shielding tests was Limonite (Fe2O3+H2O) shipped by Frank Smith (my
father) from Bartow County, Georgia. ]

... The explosion achieved a yield of 10.4 million tons of TNT, or 500 times larger than the Nagasaki
bomb, and it produced a crater 6,240 feet in diameter and 164 feet deep.

With the Teller-Ulam configuration proved, deliverable thermonuclear weapons were designed and
initially tested during Operation Castle in 1954. The first test of the series, conducted on March 1, 1954
(local time), was called Bravo. It used solid lithium deuteride rather than liquid deuterium and produced a
yield of 15 megatons, 1,000 times as large as the Hiroshima bomb. Here the principal thermonuclear
reaction was the fusion of deuterium and tritium. The tritium was produced in the weapon itself by neutron
bombardment of the lithium-6 isotope in the course of the fusion reaction. Using lithium deuteride instead
of liquid deuterium eliminated the need for cumbersome cryogenic equipment. ...".

 

Sommerfeld died in 1951. By then, Stueckelberg (with Petermann) had invented the renormalization group.

http://members.dencity.com/jimmy45122/
http://members.dencity.com/jimmy45122/
http://www.pbs.org/wgbh/amex/bomb/peopleevents/pandeAMEX63.html
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1954 - Yang, Mills, and Shaw had re-invented non-abelian gauge field theory.

1955 - Einstein died. - Contraceptive pill Boston trials showed success. - USA President Eisenhower presents to
Congress the Clay Committe report for a National Interstate Highway Network, and the following year the Interstate
Highway System, called by Secretary of Commerce Sinclair Weeks "the greatest public works program in the history
of the world", began with a $1.2 billion allocation for its first year.

1957 - Sputnik orbits Earth.

Pauli died in 1958. Also in 1958, Hua Luo-Geng wrote "Harmonic Analysis of Functions of Several Complex
Variables in the Classical Domains". Later, Hua wrote two popular practical books, Popular Lectures on Overall
Planning Methods (1965) and Popular Lectures on Optimal Seeking Methods (1971). The 1971 book used, among
other things, the 0.618 method of the Golden Ratio. Even though he studied in Cambridge under Hardy for 2 years in
the 1930s, Hua received no academic degree until he was about 69 years old, and that was an honorary doctorate from
Nancy, France.

Around 1960, Liu Yao-Yang invented the Ceng Zi (Quark) model of particle physics. He was working at the
University of Science and Technology of China, which was then located at Beijing, when he invented the Ceng Zi
model. He wrote a paper and submitted it to a Chinese journal. It was turned down because the editors thought the
paper was not correct. After the quark model had been independently re-invented around 1962-1964, with most of the
credit going to Murray Gell-Mann, the editors apologized for rejecting the paper. Liu Yao-Yang is still working at the
University of Science and Technology of China, which is now at Anhui, in the fields of atomic and molecular physics,
quantum field theory, and quantization of gravity.

1961 - Yuri Gagrin orbits Earth.

"... in 1962 ... STARFISH PRIME ...

... was one of the high-altitude nuclear tests in the Operation Fishbowl series conducted in the Pacific Proving Ground

... It was launched in the Johnston Island area to an altitude of about 400 kilometers by a Thor rocket and had a yield
of 1.4 megatons. ... When a nuclear weapon detonates at a high altitude, many of the effects are attenuated. Most of the
x-ray energy is absorbed in the air, which decreases the fireball temperature. Absorption of thermal x-ray energy also
decreases the energy available for a shock wave. This all results in the development of a toroidal or donut-shaped
cloud instead of the usual mushroom shape of ground or near ground explosions. ... Within a second or two after the
burst, a brilliant aurora appears from the bottom of the fireball. The formation of the aurora is attributed to the motion,
along the lines of the earth's magnetic field, of beta particles emitted by the radioactive fission fragments. ...

http://apctp.snu.ac.kr/
http://www.pbs.org/wgbh/amex/pill/peopleevents/e_boston.html
http://www.tfhrc.gov/pubrds/summer96/p96su10.htm
http://www.tfhrc.gov/pubrds/summer96/p96su10.htm
http://www.hq.nasa.gov/office/pao/History/sputnik/
http://galaxy.cau.edu/tsmith/KW/golden.html
http://starchild.gsfc.nasa.gov/docs/StarChild/whos_who_level1/gagarin.html
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... About a minute after the detonation, the aurora can be observed from as far away as 2000 miles. ... The video shows
footage of the auroras from ... Tongtapu (Tonga Islands) ... These auroras can be seen for approximately 20 minutes.
...", according to an OSTI web page and its linked videos.

Also in1962, Finkelstein, Jauch, Schiminovich, and Speiser wrote a paper titled Principle of General Q Covariance that
used Quaternions to describe massive charged SU(2) bosons.

1963 - John Fitzgerald Kennedy assassinated. Paul Hindemith died - after fleeing Hitler's Germany in 1940 to teach at
Yale. Terry Teachout, in Commentary Magazine, Janury, 2002, said: "... Hindemith's ... book ... A Composer's World: Horizons and
Limitations (1952) ... explains the essential defect of 12-tone music as follows: The ethical power of music is entirely
neglected; the composer's obligations toward his fellow men are degraded to a game of double-crostics.... If music
written on this basis has any message for others, it is the crassest order "you have to obey, you have to believe in my
constructions," in a time when we are all so terribly in need of some shiny little reflection of that other message, the
one that Schiller and Beethoven gave to mankind ...".

1968 - Martin Luther King and Robert Kennedy assassinated, and Duchamp died.

Heisenberg worked (with Hans-Peter Durr) on Radical Unification until his death in 1976. By then, the Standard Model
SU(3)xSU(2)xU(1) gauge field theory had been established. 1976 was also the year of the deaths of Mao Zedong and
Zhou Enlai, the Tangshan earthquake, and Comet West.

1980 - Ronald Reagan elected USA President.

Stueckelberg and Dirac died in 1984, one year before Hua died. Then and now, Einstein Gravity and the Standard
Model have accurately described all experimental results.

1984-1992

1989 - Berlin Wall falls.

In 1994 Fermilab announced discovery of the T-Quark. Also in 1994, Schwinger died. Schwinger was the last
survivor of the four who renormalized QED: Stueckelberg; Tomonaga (who died in 1979); Feynman (who died in
1988); and Schwinger.

1997 (Chinese year 4694), the year of Comet Hale-Bopp

was the year of death of Deng Xiaoping and return of Hong Kong to China. The 1997 El Nino seemed to be the
strongest yet, a large Earthquake, between 7.9 and 7.5, hit China about 700 km northwest of Lhasa, Tibet (The 1976
Tangshan Earthquake was 7.8.), and construction began on the Three Gorges Dam on the Yangtze River. Volcanoes
Soufriere on Montserrat and Popocatepetl erupted, and Mt. Etna showed activity. In 1998, but before the Chinese New
Year, a 6.2 Earthquake hit China near Beijing.

1998 and 1999 saw impeachment (but not removal) of USA President Clinton (for perjury and obstruction of justice in
an unsuccessful attempt to avoid disclosing his oral sex with an intern in the Oval Office of the White House), a
NATO war in Kosovo, record high valuations of the USA stock market, and large USA trade deficits.

2000 saw a U. S. Supreme Court ruling on presidential election recounts that led to Bush defeating Gore.

On 11 September 2001 New York's World Trade Center towers were destroyed. In December a Pakistan-based suicide
attack on India's parliament in New Delhi killed several policemen.

At the beginning of 2002, India and Pakistan had cut off diplomatic relations, travel, and trade, and troops were
massed on their common border.

http://www.osti.gov/historicalfilms/opentext/data/0800062.html
http://www.cs.umb.edu/jfklibrary/
http://www.jfk-assassination.de/
http://www.findarticles.com/cf_0/m1061/1_113/81515856/p6/article.jhtml?term=music+composition
http://thekingcenter.com/
http://www.rfkmemorial.org/
http://www.reaganfoundation.org/
http://www.wall-berlin.org/gb/berlin.htm
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Schwinger.html
http://riksun.riken.go.jp/riken/history/history.html
http://www-history.mcs.st-and.ac.uk/~history/Mathematicians/Feynman.html
http://www.cnn.com/EARTH/9711/08/china.3gorges/index.html
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From the Beginning of History up to 2000 = 5760

transportation and communication created a

Global World Order.
What will influence the course of Future History?

Global Economic Crisis

Oil - Conflict - NewTech - OtherLife

 

Click Here for References.

Cosma Shalizi has written an interesting History of Our World (from a Conspiratorial Point of View).

Here is an EVOLUTIONARY/GEOLOGICAL TIMELINE by Niel Brandt, HTML by Peter Lamb.

Click here to see the 288-year structure of History.

 

Tony Smith's Home Page

...

...

http://www.santafe.edu/~shalizi/story-so-far.html
http://earth.ics.uci.ed/origins/geo_timeline.html
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Tony Smith's Home Page

 

CHINA LAKES
At the end of the Ice Age about 11,600 years ago, many people of the Ice Age Civilization were displaced from the
flooded Sunda Shelf and came into China, where they began to compete for food and resources. A few of those people
refused to abandon their high culture that was balanced with nature. They isolated themselves from the fierce
competition for resources by living in the forests and mountains, and became the Taoists that we know today.
Throughout the years, according to Jared Diamond (Guns, Germs, and Steel, W. W. Norton 1997), the Taoists
revealed to the general population such techniques as canal lock gates, cast iron, deep drilling, animal harnesses,
gunpowder, kites, magnetic compasses, movable type, paper, porcelain, printing, sternpost rudders,
wheelbarrows, and more. In China, unlike the Nile River Valley, the transition at the end of the Ice Age was
turbulent.

According to an article by Andrew Lawler in Science, 300 (2 May 2003) page 723: "... a team of Chinese and U.S.
researchers now proposes that writing in China went through a long, slow evolution that stretches back ... 8000
years ... etched marks found on tortoise shells in a Neolithic grave in Henan Province are the earliest known precursors
to what became the system of characters - and they likely were used for shamanic purposes. ... the team led by Xueqin
Li ... drew on artifacts from ... Jiahu on the upper reaches of the Huai river between the Yellow and Yangzi rivers.
...[including]... an ancient seven-hole flute made from the bone of a crane ... turquoise ornaments ...[and]... tortoise
shells, which in one grave replaced the skull. ... Incised clearly on 14 of the shells were nine signs, with an additional
two on bone; most date from 6600 B.C. to 6200 B.C. ... Li's team argues that those marks .. were precursors to later
Chinese characters found at the end of the Shang dynasty around 1200 BC. ... In early Mesopotamia about 3200 B.C.,
scribes began to use tablets and a complex symbol system solely for accounting purposes ... In contrast, the early
Shang characters concern only the king's connection to ancestral and magical powers, similar to the earliest New
World writing, which is linked to royalty and the sacred calendar. ... Many ofthe Shang characters were found on
tortoise shells just like those of Jiahu ... and there is evidence that tortoise shells were used as early as the Neolithic for
divination. ...".

To understand China's history since the Ice Age, 
first look at the land:  
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The red circle has a radius of about 675 miles, 
and is centered on Xian. 
 
The Northern half of the circle 
is the drainage basin of the Huang River (Yellow River) 
and its tributary, the Wei River.  
 
Xian is on South side of the the Wei River. 
 
The Southern half of the circle 
is the drainage basin of the Chang River 
and its tributary, the Han River.  
 
Near the Eastern edge of the circle, 
a canal links the Huang and Chang Rivers.  
 
Near the Western edge of the circle, 
both the Huang and Chang Rivers begin 
on opposite sides of Yagradagze Shan (5,442 meters high) 
in the Bayan Har Shan mountains in Qinghai Province.  
 
The North Central part of the circle, 
in the Huang River Valley, 
is the Loess Plateau of China. 
It is around 3,300 feet in altitude, 
and the soil is loess, 
silt-sized grains of quartz or feldspar 
cemented loosely by calcium carbonate.   
 
By studying the layers of loess soil, 
you can see how the climate has varied in the past.  
 
If the loess grains are deposited on water-saturated ground, 
they "float around" as they settle and 
are aligned with the Earth's magnetic field; 
if the climate is dryer when the loess grains are deposited, 
they cannot float around and line up with the Earth's magnetic field.  
Therefore, magnetic-aligned loess indicates a wet climate.  
 
This technique shows that
the western part of the Chinese Loess Plateau is now arid,
but
from 9,000 to 6,000 years ago it had 60-100% more rainfall than today.
In the eastern part of the Chinese Loess Plateau,
rainfall has remained steady for the last 8,000 years
 
These results are consistent

http://www.cis.umassd.edu/~gleung/
http://www.agu.org/banerjee.html
http://www.agu.org/banerjee.html
http://www.agu.org/banerjee.html
http://www.agu.org/banerjee.html
http://www.agu.org/banerjee.html
http://www.agu.org/banerjee.html
http://earth.agu.org/revgeophys/reynol00/node6.html
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with evidence from studies of lake-levels and pollen,
and are similar to a 1991 interpretation by An et al.  
 
Why did the climate get wetter around 9,000 years ago? 
At about 11,600 years ago, 
about when the Vela X supernova was seen in Earth, 
a very sudden (50 years or so) warming event 
ended the Ice Age and marked the start of the HOLOCENE AGE 
of warm climate and glacial retreat.  
 
As the glaciers melted, lakes filled up 
and the climate got wetter. 
 
To see how things dried out in the last 6,000 years, 
look at lake level maps: 

The Huang Loess Plateau is called the "cradle of Chinese civilization".
Banpo, near Xian, is a settlement site of 9,000 to 6,000 years ago.
It shows a matriarchal society with a communal way of life,
each individual grave of a female person being accompanied
by three pieces of pottery utensils,
without distinction to her status before death.  
 
In my opinion, which is not the standard opinion, 
that society was a good one, consistent with Taoist principles, 
in which people shared equally the benefits 
of their well-watered, productive land.  
 
One thing that I do not know, but would like to know, 
is the extent of contact between China 
and 
the Sphinx-Giza Civilization of the same time, 
about 11,600 to 6,000 years ago.  
 
One similarity is that China has 
a Great Pyramid 40 miles southwest of Xian:

According to Childress 
(Lost Cities of China..., Adventures Unlimited 1991), 
China's Great Pyramid is said to be at least 4,000 years old, 
and likely much older.  
It is said that its sides were originally painted 

http://earth.agu.org/revgeophys/reynol00/node6.html
http://earth.agu.org/revgeophys/reynol00/node6.html
http://science-mag.aaas.org/science/scripts/display/short/272/5268/1584.html
http://www.ncdc.noaa.gov/ogp/papers/winkler.html
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
http://hawk.hama-med.ac.jp/dbk/chnpyramid.html
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black on the North, 
blue-gray (or faded green) on the East, 
red on the South, 
white on the West, and 
yellow on the top Center platform.  
 
More Chinese Pyramids exist.
 
Another possible connection is a legendary foundation 
of Taoism by people from Shen Zhou, or Spirit Ships, 
which some people say came from a Pacific Ocean "Atlantis", 
which could have been the Sunda Shelf region that
was flooded at the end of the Ice Age, 
or 
which may have come from the Nile Lakes homeland 
of the Sphinx-Giza Civilization. 
 
When the climate started to dry up after 6,000 years ago, 
the society changed.  Burial sites of about 4,700 years ago
had graves with a central male surrounded by two females,
one on each side, resting on their sides facing the male. 
This was the time of the Yellow Emperor Huang Di, 
and the beginning of the Chinese calendar.  
 
When the drying climate did not continue to support everybody, 
conflicts began over limited resources.  
Male warriors who would fight and take things from others 
became more successful than cooperating females.  
 
Population centers began to move to the South and East, 
where there was more water.  
 
The population movements caused more turmoil and problems, 
similar to the ones encountered by the Sphinx-Giza Civilization 
at about the same time for much the same reasons. 
 
Some wise Taoists remained in the forests and mountains of China, 
just as some wise people remained in Abyssinia, 
but they were not typical members of the population.  
 
After Huang Di, the Xia dynasty lasted until about 3,600 years ago. 
 
Then came the Shang, until about 3,100 years ago, 
and 
then the Zhou, Western and Eastern, until about 2,400 years ago.  
 
Then there were about 200 years of Warring States: 

(see China, by Huang, Sharpe 1988)

Qin Shih-huang-di defeated all the other Warring States 
about 2,200 years ago.  
He was from the West of China, 
the son of Luu Buwei (a rich merchant) and 
a dancing girl (given by Luu Buwei to a Prince of Qin - 
- the Prince did not know that the dancing girl was pregnant, 
so he married her).  Her son was Qin Shih-huang-di, 
who succeeded the Prince as King of Qin. 
 
To unify China, he applied the Taoist wisdom of the West, 

http://www.lauralee.com/chi_pyr.htm
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
http://www.cis.umassd.edu/~gleung/
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given to him by Luu Buwei, 
who became his counselor during his early years as Emperor.  
 
At his death, he left a Terra Cotta Army to guard his pyramid tomb 

and turmoil among those who would succeed him. 
 
Out of the turmoil came the Han dynasty.  
 
China remained united, with only brief periods of turmoil, 
through the advent of Islam about 1400 years ago 

(China was the first major world power to recognize Islam, building a mosque in Canton around 630 AD.)

and through invasion by the Mongols about 800 years ago.  
The Mongols were absorbed into China, 
and 
China became the most advanced and powerful 
country on Earth around 600 years ago.  
 
Then, about 1400 AD, China's ships could travel and trade over all 
the oceans of the Earth.  With its technological advantages, 
China could have ruled the entire Earth from then on, 
but for a political decision:  
 
When Zheng He told the rulers of China of their opportunity 
to rule the Earth, the rulers were afraid that 
the new opportunities might disturb their spheres of influence.  
(When China Ruled the Seas, by Levathes, Simon & Schuster 1994)
 
The rulers prohibited expansion and further technological development. 
They froze technology and concentrated on maintaining the 
Huang and Chang River systems, connected by the Grand Canal, 
thus restricting China substantially to the interior of the red circle: 
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In doing so, they doomed China to be overtaken and surpassed, 
sooner or later, by powers from the Outside World.  
 
The Outside World had been divided into a lot of Outside Warring States 
since the fall of the Early Human Civilization 
almost 6,000 years ago. 
 

Spain and Portugal began European world-wide oceanic exploration and 
colonization around 1500 AD, 
but they did not combine exploration and colonization 
with industrialization.   
When England, Cymru (Wales), and Scotland united around 1707 AD, 
unifying the Island of Great Britain, the way was open to 
combine world-wide exploration and colonization 
with industrialization, because, 
unlike China in 1400 AD, Britain in the 1700s AD was open 
to both geographic expansion and technological advancement.  
 
As a protected island with ocean trading ports and 
sufficient population and natural resources, 
Great Britain initiated the Industrial Revolution and 
colonized much of the Earth, including parts of China.  
 
Now Great Britain's successor as dominant Earth power 
is its former colony, the United States of America (USA), 
which was protected by ocean barriers from 
damage in World War II, about 50 years ago.  
 
The same World War II gave the USA the technology 
of rockets, nuclear power, and electronics 
necessary to control the entire Earth.  
 
The USA now faces a political decision similar 
to that of China 600 years ago:  
 
Should its now-global Earth Civilization 
continue to advance,  
or should it 
protect its profitable (for the USA ruling class) status quo? 
 
The only nations that could influence 
the direction of Earth Civilization independently 
of the USA might be a resurgent China, 
or possibly Russia. 
 
 

http://www.amber.ucsf.edu/homes/ross/public_html/russia_/russia.html
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Tony's Home

Ganesha
( son of Shiva, remover of Indra/Kali/Shiva obstacles )

 

To distinguish between

the Physical Compton Radius Vortex Electron

and

the Virtual Fundamental Elementary Fermion Particles that make up the Sea of Virtual Fundamental Elementary
Fermion Particles within the Vortex and one Real Valence Fundamental Elementary Fermion Particle at the Center of

the Vortex,

Sidharth says:

"... a particle can indeed be treated as a vortex or a spherical shell of relativistic sub constituents ...
Ganeshas ..."

According to The Myths and Gods of India, by Alain Danielou (Inner Traditions International, 1991, at pages 291-
296):

"... [ A category is] ... a fundamental element of existence. All that can be counted or comprehended is a category
(gana), the word category meaning any collection of things. The principle of all the classifications through which the
relations between different orders of things, between the macrocosm and the microcosm, can be understood is called
the Lord-of-Categories [or Ganapati, or Ganesha] .... [Ganesha] rules over the universal-Intellect and the principles-
of-the-elements derived from it ... Ganapati [Ganesha] stands for ... the identity of the macrocosm and the microcosm
... [which] can be observed in the permanence of the relations found as the substratum of all the aspects of the
perceptible universe. These relations can best be expressed in terms of number. Hence number is easily seen as the
common element of all forms, the all-pervading unity of all substances. ... Ganapati [Ganesha] is represented as an
elephant-headed man to express the unity of the small being, the microcosm ... and ... the macrocosm, pictured as an
elephant [Gaja]. ... The trunk of Ganapati [Ganesha] is sometimes represented as bent to the right and sometimes to
the left. ... These are the right-hand and the left-hand ways. This meaning applies also to the swastika ... The vehicle
of Ganapati [Ganesha] is the mouse [Musaka] ... the master of the inside of everything ..."

Here is an image of Ganesha from The Hindu Universe:

http://xxx.lanl.gov/abs/quant-ph/9808020
http://hindunet.org/god/Gods/ganesh/
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To me, there is a striking resemblance between the Elephant-Gaja Head Aspect of Ganesha

and a Compton Radius Vortex

Also, the Mouse-Musaka Aspect of Ganesha

reminds me of the small-scale Valence and Virtual Fundamental Elementary Particles that make up a Compton Radius
Vortex.

Therefore, I call

the Valence and Sea pointlike particles Musaka/Ganesha particles, and

http://hindunet.org/god/Gods/ganesh/
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the Physical Compton Radius Vortex particles Gaja/Ganesha particles,

following the suggestion of Sidharth that the terminology for distinction should come from the Hindu God Ganesha
who connects the Macrosphere-Elephant-Gaja with the Microsphere-Mouse-Musaka by using Mathematics.

I think that perhaps the Human part of Ganesha is a link between the Macrocosm-Elephant-Gaja and the Microcosm-
Mouse-Musaka established by Human who can Consciously perceive Mathematical Concepts,

and that Ganesha's 4 Human arms correspond to a Swastika that could represent a Wheel of Natural Law relating
Macrocosm and Microcosm that can be expressed in Mathematics.

Ganesha's 4 Human arms could also correspond to Sarfatti 4-Mouth Structures of Compton Radius Vortices, Classical
Black Holes, and Planck Pivot Vortices:

Compton/Classical Vortex/Black Hole Mouth in Ordinary SpaceTime
Ring Singularity Mouth in Ordinary SpaceTime
Ring Singularity Mouth in Exotic SpaceTime
Classical/Compton Blackole/Vortex in Exotic SpaceTime

 

How is Ganesha related to Indra and Shiva?

Indra, who lives in the binomial triangle Mt. Meru, is the principal god of the Rig-Veda of the Indus-Saravasvati.

According to a fall 1996 web page by Scott Taylor for a psychology class at Sonoma State University:

"... The Net of Indra. The metaphor of Indra's Jeweled Net is Attributed to an ancient
Buddhist named Tu-Shun (557-640 B.C.E.). ... Tu-Shun asks us to envision a vast net;

at each juncture there lies a jewel;
each jewel reflects all the other jewels in this cosmic matrix.
Every jewel represents an individual life form, atom, cell or unit of consciousness.
Each jewel, in turn, is intrinsically and intimately connected to all the others;
thus, a change in one gem is reflected in all the others.

This last aspect of the jeweled net is explored in a question/answer dialog of teacher and
student in the Avatamsaka sutra. In answer to the question: "how can all these jewels be
considered one jewel?" it is replied: "If you don't believe that one jewel...is all the jewels...just
put a dot on the jewel [in question]. When one jewel is dotted, there are dots on all the
jewels...Since there are dots on all the jewels...We know that all the jewels are one jewel" ...".

Once upon a Time, Indra, as king of heaven, wanted to stop an event. Indra summoned Kali, an aspect of Shiva
representing Time, who acted as Obstruction to stop the event. Obstruction then began to stop many other events. Only
Ganesha, as Lord-of-Categories, was beyond Time, so Ganesha controlled Time and became Lord-of-Obstruction.
Now, at the start of any undertaking, the help of Ganesha is needed to control Obstructions.

 

Shiva is the principal god of the Ganges, which became the dominant part of India after the Sarasvati River went dry.
During a Maha Kumbh Mela, on 26 January 2001, a 7.9 magnitude Earthquake hit India at the mouth of the Indus-
Sarasvati.

http://www.stardrive.org/
http://www.sonoma.edu/classes/Psych490/fall96/Writings/TaylorS/DUALCOM.html
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The following two aspects of Shiva can be compared to Egyptian Osiris:

According to Religions of India in Practice, chapter 45, Origins of Linga Worship, by Richard H. Davis
(Department of Religious Studies, Yale University):

"... Puranas (literally, "Old Traditions") ... The well-known narrative excerpted here, "The
Origin of Linga Worship" ... focuses on a group of sages ... The ... sages saw Shiva and
Vishnu fooling the women and sons, and were infuriated. Tricked by his appearance, they
unleashed harsh words at Shiva ... The brahmans looked at the naked, mountain-dwelling,
mutilated Shiva moving, and began to beat him with sticks, clods of dirt, and fists. They
yelled at him , "You foul-minded one! Pull out your linga!" ... Shiva ... ripped it out.
Immediately, Shiva, Vishnu, and the linga were no more to be seen.Then began strange
portents, betokening danger to all the worlds.

The sun with its thousand rays did not shine.
The earth began to tremble.
All the planets lost their splendor, and
the ocean roiled. ...

... all the sages ... began to narrate the whole incident to the eminent Brahma. The sages said:
"A certain person of extreme beauty came to our auspicious Pine Forest, stark naked,
accompanied by his wife, beautiful in every limb. This lord beguiled our wives and daughters
with his handsome figure, and his wife seduced our sons. We made various curses, but he
repelled them. We beat him soundly, and his linga was thrown down. The lord, his wife, and
the linga all disappeared. Then terrible portents began ...". ...

... lotus-born Brahma, the inner soul of the world, meditated on the trident-marked god
Shiva, and spoke ... "What an error you have made! ... This god is the great god Shiva ... You
were fooled by his power of appearance. You did not recognize the great god Shiva ... You
should recognize him as Shiva ... You should make a copy of the god's linga which you saw
fall to the ground ... and ... offer worship to that matchless linga ..." ...

... Then all the sages praised the great Shiva ... "I will tell you the secret ..." replied Shiva ...
"Knowledge and yogic practice should be understood as a twofold method for man's
attainment. ... the highest being is not seen through yoga alone, since only knowledge can
give the fruit of final liberation. ... The soul is one, all-pervading, amounting to
consciousness alone. ... This is the correct view, which is the highest knowledge. ...".

 

According to The Myths and Gods of India, by Alain Danielou:

"... Kali, the Power of Time ... is represented as a goddess, consort of the aspect of Shiva ...
known as ... Maha-Kala ... Kali ... stands upon ... the corpse of the ruined universe. So long as
the power that gives life to the universe remains predominant it is favorable (Shiva), but when
it is without strength it becomes as a corpse (Shava). Hence it is said that

without i, symbol of ... power, the lord-of-life (Shiva) is a corpse (Shava).

The lifeless body is indeed a symbol of whatever is left of the ... universe ... At the time of
universal destruction, the Power of Time [goddess Kali], the power of destruction, is all that
remains. It [goddess Kali] can well be represented as standing upon the debris of a
universe in ruins, which lies powerless as a corpse [Shiva/Shava]. ...".

According to a page on the shivashakti web site: ".. Shiva ... without shakti ... has the form of a corpse,
while when he is joined with the devi, he is Shivo-ham. ...". Another page on the shivashakti web site

http://shivashakti.com/guptasad.htm
http://shivashakti.com/
http://shivashakti.com/varahi.htm
http://shivashakti.com/
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indicates that ham means the male part.

According to an Indiana web page: "... Kali ... dances on the corpse (shava) of Shiva. ... the "corpse" is
represented with an erect male organ, or alternatively, with a cobra arising from the body. ...".

 

According to an urday.com web page: "... the plant of Rudraksha is originated from the tear drops of Lord
Shiva. ... The botanical name of the Rudraksha plant is 'ELAEOCARPUS GRANITRUS'. ...

... [image from a himalayanacademy web page] ...

... This is found in the various parts of the world. "Rudraksha is formed by association of two words,
'RUDRA' and 'AKSHA" or AAKSHA". Rudra is the name of Lord Shiva. Aksha ...[means]... 'eye'.
Aaksha means 'tear'. ... It is said that the seed of Rudraksha contains the secrets of entire evolution of
the cosmos within it. ...

... To the devotees of lord Shiva, this is a very mystically potent seed in which the god has encoded the
deep secrets of the existence. ...

... There are small holes on the top and at the bottom of the seed of Rudraksha. Deep grooves are formed
running from the top of the seed to its bottom. These grooves are called the face of a Rudraksha seed.
These vary considerably in number. ... Depending upon the number of faces in a Rudraksha, these seeds
have special characteristics and powers. ...

ONE FACED RUDRAKSHA This is the best among all other Rudraksha seed. This is the mother of all other forms of
Rudraksha. ... On the Eights day of the month of Chaitra Shukla Paksha (as per hindu calendar) which falls around 27th of
March every year, this Rudraksha is worshipped by offering 108 red coloured flowers. ...
TWO FACED RUDRAKSHA Two faced Rudraksha signifies lord Rudra and his consort Parvati. ...
THREE FACED RUDRAKSHA Three faced Rudraksha symbolises lord Agni - the fire god. ...
FOUR-FACED RUDRAKSHA This symbolises lord Brahma. ...
FIVE-FACED RUDRAKSHA All five Brahmas ...
SIX FACED RUDRAKSHA This is regarded as the symbol of Kartikeya, the six faced son of lord Rudra and moher
Sharada. He is the younger brother of lord Ganesha. ...
SEVEN FACED RUDRAKSHS This Rudrakshs symbolises the seven great rishis [seers,or sages] ...
EIGHT FACED RUDRAKSHA This Rudraksha is said to represent lord Ganesha ... The elephant headed benign god, the
son of lord Shiva and Parvati ...
NINE FACED RUDRAKSHA This Rudraksha jointly represents Bhairava yama (lord of death) and sage Kapila. ...
TEN FACED RUDRAKSHA This Rudraksha represents lord Vishnu. ...
ELEVEN FACED RUDRAKSHS This is the symbol of Indra, the lord of the gods. It has combined powers of eleven gods
stored within. ...

http://www.indiana.edu/~isp/cd_rom/mod_07/mod_07_x.htm
http://www.urday.com/Rudraksha.htm
http://www.himalayanacademy.com/SaivaSiddhantaChurch/MonasticLife/rudraksha.html
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TWELVE FACED RUDRAKSHA This also symbolises lord Vishnu. ...
THIRTEEN FACED RUDRAKSHA This Rudraksha signifies Vishvadevas. ...
FOURTEEN FACED RUDRAKSHA This Rudraksha symbolises lord Shiva and also lord Hanuman. ...

Acccording to a page on the shivashakti web site: "... Malas (rosaries) are ... used to count the mantra
recited to the devata installed in image or yantra. ... the classic Tantrika rosaries are made of ... rudraksha
... lotus seeds, skull bone/teeth ... The number of beads may be 27, 54 or 108 - but there is always an extra
bead inserted - called the meru, so that one knows when the cycle is finished ... The beads should be
scented with the eight great scents ...".

 

According to a tibet.com web page: "... means of telling the future were employed in Tibet, before the
advent of Buddhism ... There are no references to divination in the collections of sutras, but many can be
found in the tantras. ...

Dice Divination: Palden Lhamo dice divination is conducted with three dice with a number from one
to six indicated by dots on each face. ...[ 6x6x6 = 216 = 2x108 = 2x2x2 x 3x3x3 = 8 x 27 so that
ancient Vedic cubic dice divination may be a combination of a binary system like I Ching and
IFA and a ternary system like Tai Hsuan Ching and ternary structures like Triality, the 27-
dimensional exceptional Jordan algebra J3(O), and the 27-dimensional MacroSpace of the D4-D5-
E6-E7-E8 VoDou physics model. ]...

 

Divination on a rosary: The person doing the divination prays to the deity he is invoking for the
correct answer and recites that deity's mantras. He then holds up the rosary horizontally in front of
him, with the fingers of each hand grasping a randomly chosen bead, leaving half the beads of
fewer between them. Then the fingers of each hand move towards each other counting three beads at
a time. The outcome of the divination depends on the number of beads left. The procedure is
repeated three times. When only one bead remains, the result is called 'falcon'. When two beads
remain, it is called 'raven'. When three beads remain the result is called 'snow lion'. ...".

It seems to me that ancient Vedic rosary/mala bead divination, using 27, 54 or 108 beads, counting three
beads at a time, getting three outcomes, and repeating three the procedure three times, is a ternary system
like Tai Hsuan Ching and the ternary structures: Triality; the 27-dimensional exceptional Jordan algebra
J3(O); and the 27-dimensional MacroSpace of the D4-D5-E6-E7-E8 VoDou physics model.

 

It seems to me as though Vedic divination and Tai Hsuan Ching are based on the Triality aspect of the
256-dimensional Cl(8) Clifford algebra of IFA, while I Ching is based on the Yin-Yang-Binary-Duality

aspect 64-dimensional Cl(6) Clifford subalgebra of the Cl(8) of IFA.

 

 

Ganesha is a son of Shiva and Parvati (the lady of the mountain). After Ganesha lost his head (perhaps cut off by
Shiva when Shiva did not know that Ganesha was Parvati's son, perhaps by the evil deed of another god), Shiva
replaced it with the head of an elephant (gaja).

 

 

http://shivashakti.com/mala.htm
http://shivashakti.com/
http://www.tibet.com/Buddhism/divination.html


Ganesha Gaja Musaka Indra Shiva

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Ganesha.html[4/16/18, 1:31:42 AM]

 

References:

The Myths and Gods of India, by Alain Danielou, Princeton Bollingen Series,(Inner Traditions International
1985, 1991, originally published 1964 by Bollingen as Hindu Polytheism).
Religions of India in Practice, ed. by Donald S. Lopez, Jr., Princeton Readings in Religions (Princeton Un. Press
1995).
The Origin of Linga Worship - text from The Kurma Purana, ed. by Anand Swarup Gupta, (Varanasi: All India
Kashiraj Trust, 1971), 2.36.49-2.37.164.
In Search of the Cradle of Civilization, by Georg Feuerstein, Subhash Kak, and Kavid Frawley (Quest 1995).

 

 

Tony's Home

......

http://xxx.lanl.gov/find/physics/1/au:+Kak_S/0/1/0/all/0/1
http://www.ece.lsu.edu/kak/kak.html


Why Spin(0,8)?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/why8.html[4/16/18, 1:31:43 AM]

Tony Smith's Home Page

Why Spin(8)?
Why? is a Fundamental Question.

Its answers are a matter of taste.

Here are 1+8 points of view:

0-CLIFFORD PERIODICITY

1-TRIALITY

2-QUIVERS and A-D-E

3-McKAY CORRESPONDENCE

4-OCTONIONS and DIVISION ALGEBRAS

5-SIMPLE NON-MORSE CATASTROPHES

6-E8 and D4 LATTICES and FEYNMAN CHECKERBOARD

7-INFORMATION

8-QUANTUM SET THEORY

 

1. TRIALITY:

Only the D4 Lie algebra, with Lie group of the type Spin(8), has full TRIALITY, an outer automorphism by
which the three 8-dimensional representations of D4 shown on the D4 Coxeter-Dynkin diagram

  8  
  |  
  28  
 / \ 
8   8

(the vector, the +half-spinor, and the -half-spinor) are isomorphic.

From the point of view of the Cl(8) Clifford algebra with graded structure

1 8 28 56 70 56 28 8 1 = 256 = 16x16 = ( 8 + 8 ) x ( 8 + 8 )
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whose bivectors represent the 28-dimensional D4 Lie algebra, and whose vectors represent the 8-dimensional D4
vector representation, and whose 8-dimensional + and - half-spinors represent the + and - half-spinor D4
representations, Triality is a symmetry property among components of Cl(8).

Each of the three 8-dimensional Triality Representations can be represented as Octonions. The 3-Octonion vector
space can be transformed by 3x3 Octonion Matrices. The 3x3 Hermitian Octonion Matrices form the 27-dimensional

exceptional Jordan algebra J3(O).

J3(O) is useful in the D4-D5-E6-E7-E8 VoDou Physics model and related to the structure of the Freudenthal-Tits
Magic Square.

John Baez has a beautiful description of triality at Week 91 in his series This Weeks Finds in Math Physics on the
WWW.

The D3 Lie algebra, with Lie group of the type of the Conformal Group Spin(2,4) = SU(2,2), inherits from D4 a
non-linear type of triality, described e-mail discussions during August 2001, summarized as follows:

John Gonsowski said, in a post to sci.physics.research:

".. John Baez discusses triality ... [saying] ...
  "Triality is a cool symmetry of the infinitesimal rotations
   in 8-dimensional space.
   It was only last night, however, that I figured out what triality
   has to do with 3 dimensions. ... Look at the group of all
   permutations of {i,j,k}. This is a little 6-element group which
   people usually call S_3, the "symmetric group on 3 letters". ..."
... Back to me [John Gonsowski] instead of John Baez:

Is there any way to relate this linear transformation to D3? ...".

In reply, I said:

The Weyl group of D3 is S3 x (Z2)^2 (of order 6x4 = 24).

The S3 part of the Weyl group of D3 comes from the symmetries
of the 3-Euclidean-dimensional cuboctahedron, which is the
root vector polytope for D3.

The geometric picture that I have in my head is that
the S3 comes from
using reflections through hyperplanes through the origin
to interchange 3 elements of the triangular faces of the cuboctahedron.

Although D3 does not have as obvious a triality of its representations
as does D4 (for which the vector represenation is 8-dimensional,
as are the two half-spinor representations),
here is how I see a similar (but less obvious) version of triality in D3:

D3 has two 4-dimensional half-spinor representations
and
a vector representation that is 6-dimensional.
However,
D3 is the Lie algebra of the conformal group of Minkowski spacetime,
which is 4-dimensional.
Therefore,
although the conventional linear vector representation of D3
is 6-dimensional,
you could (and I do) say that
D3 has a NONlinear 4-dimensional representation due to conformal
transformations,
and
I see a triality among:

two D3 4-dim half-spinor representations
and
one D3 NONlinear conformal (sort of vector-like) 4-dim representation.

(This is related to how I use D3 in my physics model,
after dimensional reduction of spacetime from 8 to 4 dimensions,

http://math.ucr.edu/home/baez/week91.html
http://math.ucr.edu/home/baez/README.html
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but that is a digression that I won't pursue further here.)

For comparison, the D4 Dynkin diagram is,
where v denotes the conventional linear vector representation,
a denotes the adjoint representation,
ad s+ and s- denote the two half-spinor representations:

    s+
    |
v - a - s-

The dimensionalities of these representations are:

    8
    |
8 - 28 - 8

The D4 triality is the S3 group of permutations of the outer three
8-dimensional representations of the Dynkin diagram.

-----------------------------------------------

The D3 Dynkin diagram is,
where v denotes the conventional linear vector representation,
a denotes the adjoint representation,
ad s+ and s- denote the two half-spinor representations:

    s+
    |
    v - s-

Note that the adjoint representation "goes away" and is not an
elementary fundamental representation of D3.

The conventional linear dimensionalities of these representations are:

    4
    |
    6 - 4

Note that you can make the 15-dim adjoint representation of D3
by taking the tensor product of 4x4 to make a 16-dim group
that includes the 15-dim adjoint as a subgroup.

By using the conformal non-linear representation c in place of
the conventional linear vector representation,
the D3 diagram becomes

    s+
    |
    c - s-

Using the non-conventional conformal c instead of the vector v,
the dimensionalities of these representations are:

    4
    |
    4  - 4

The D3 triality is the S3 group of permutations of the three
4-dimensional representations of the Dynkin diagram.

Note that the D3 Dynkin diagram can be written equivalently as

4 - 6 - 4       (conventional linear vector)

or

4 - 4 - 4       (conformal)

which shows the isomorphism between D3 and A3.

The A3 viewpoint makes it easier to see that the 4x4 = 16 gives
you 16-dimensional U(4), which is reducible to SU(4)xU(1),
and the 15-dimensional SU(4) is the adjoint of A3 and is
also (by isomorphism) the Spin(6) adjoint of D3.
You could also use signatures such as U(2,2) and Spin(4,2).
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The D2 Lie algebra of (1,3) Minkowski physical spacetime and Spin(1,3) = SU(2) x SU(2), inherits from D3 a
quaternionic type of triality.

For Cl(1,3) the 2x2 quaternionic matrices have Full Spinors
that are 1x2 quaternion column vectors. 
Each Half-Spinor space is one quaternion variable, 
which has a 1-2 correspondence with first generation fermions, 
and 
also corresponds 1-1 with the (1,3) vector space of 
physical Minkowski spacetime, 
resulting in a quaternionic version of triality 
(diluted by the 1-2 nature of the fermion correspondence) 
that is related to 
the reducibility of the D2 Lie algebra Spin(1,3).  

 

2. Quivers, A-D-E, and D4-D5-E6-E7-E8:

hep-th/9306011 takes as fundamental objects Sets, Quivers, and Complex Vector Spaces, and then derives the D4-D5-
E6-E7-E8 VoDou Physics model of TRIALITY Spin(0,8) by requiring generalized supersymmetry of the Lie groups of
the A-D-E structure of the Quivers. These structures may be related to a real hyperfinite II1 von Neumann algebra
factor.

3. Finite Groups and The McKay Correspondence:

Take as fundamental the Identity finite group of one particle, and use the McKay Correspondence between the A-D-E
Lie algebras and finite subgroups of SU(2) = Spin(3) = S3 to get the groups of physics when the finite group is
expanded by first allowing the particle to have a (discrete) phase and then by expanding finite groups in a natural way
indicated by physical interpretation.

Begin with the identity finite group on 1 element.

The McKay corresponding Lie group is abelian U(1), with Lie algebra A0.

Now allow the particle to have a (discrete) phase:

Expand by Z2, not to get a finite group on 2 elements, but to give the 1 element two phase states +1 and -1.

(The McKay correspondence uses finite subgroups of simply connected SU(2)=Sp(1)=Spin(3)=S3, rather than
the SO(3) that is double covered by it.)

This gives the Z2 cyclic group {+1,-1}.

The McKay corresponding Lie group is SU(2), with Lie algebra A1.

Expand again to Z4 to get the finite group of identity on 1 element with {+i,-i} phase states as well as {+1,-1}
phase states. This gives the Z4 cyclic group {+1,+i,-1,-i} and introduces complex phases. (Note that the Klein
group, Z2xZ2, would have resulted if phase states were not considered and the expansions had been from 1

http://xxx.lanl.gov/abs/hep-th/9306011
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element to 2 elements to 4 elements.)

The McKay corresponding Lie group is SU(4), with Lie algebra A3 = D3.

SU(4) has two distinct physical interpretations:
SU(4) = Spin(6) is the compact version of SU(2,2) = Spin(4,2), the twistor group or the conformal group
that can describe Gravity.
SU(4) contains S(U(3)xU(1)) as a subgroup, with SU(4)/S(U(3)xU(1)) = CP3. In turn, CP3 contains an
S3=SU(2). So, although SU(4) does not contain as a subgroup the Standard Model cartesian product
SU(3)xSU(2)xU(1) (which, according to O'Raifeartaigh (Group Structure of Gauge Theories, Cambridge
(1986)) is more properly S(U(3)xU(2)) with unbroken U(3) = SU(3)xU(1)/Z3.), SU(4) does contain IN A
NONTRIVIAL WAY the groups of the Standard Model.

Expand yet again by Z2, to get two "copies" of SU(4), one for Gravity and one for the Standard Model. This
gives the quaternion group {2,2,2}, or A^2=B^2=C^2=ABC.

(The { } notation is due to typographic structure of HTML files.)

{2,2,2} is the group of the 8 quaternions

{+/-1, +/-i, +/-j, +/-k}, which are the 8 vertices of a hyperoctahedron 16-cell.

The McKay corresponding Lie group is Spin(0,8) with Lie algebra D4.

If {G1,G2,G3,G4} are the 4 vectors of an SU(4) and

if {G5,G6,G7,G8} are the 4 pseudovectors of that SU(4), then

the 8 Clifford algebra gammas of the Spin(0,8) Clifford algebra are generated by

{(G1+G5), (G2+G6), (G3+G7), (G4+G8), (G1-G5)/i, (G2-G6)/i, (G3-G7)/i, (G4-G8)/i}.

By Spin(0,8) TRIALITY, the construction can be extended from the 8 gammas (which correspond to the
vector representation) to either

the (column) half-spinor representations of the left minimal ideals of the Spin(0,8) Clifford algebra -
using the gammas for spacetime as in gravity - or
the (row) half-spinor representations of the right minimal ideals of the Spin(0,8) Clifford algebra -
using the gammas for fermion particle internal space.

Denote the two SU(4)'s from the last Z2 expansion by

LgrSU(4) for the Gravity SU(4) and

RsmSU(4) the Standard Model SU(4).

Use the LgrSU(4) to construct the left ideal half-spinor representations of Spin(0,8).
Use the RsmSU(4) to construct the right ideal half-spinor representations of Spin(0,8).

From the left ideal and right ideal half-spinor representations of Spin(0,8), all representations of Spin(0,8) can be
constructed by using TRIALITY, the exterior product,and tensor products and sums.

Extend from {2,2,2} to {3,2,2} of order 12, which is the McKay corresponding group for the Lie algebra D5.
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Extend from {3,2,2} to {3,3,2}, or, equivalently, expand the Binary Tetrahedral Group by Z3 to get a structure
with the TRIALITY relationship among the 8-dim representations of Spin(0,8). This gives the Binary
Tetrahedral group {3,3,2}, or A^3=B^3=C^2=ABC.

{3,3,2} is the group of 24 quaternions {(+/-1 +/-i +/-j +/-k)/2 , +/-1, +/-i, +/-j, +/-k }, which are the 24
vertices of a 24-cell.
{3,3,2} is also the finite group SL(2,3).
The McKay corresponding Lie group is E6 with Lie algebra E6.

Expand by Z2 expansion to {4,3,2}=Binary Octahedral group, with McKay corresponding Lie group E7. {4,3,2}
is not a group of the form SL(2,n), but is a subgroup of index 7 in SL(2,7). E7 COMPLETES THE
STRUCTURE OF THE D4-D5-E6-E7 MODEL OF PHYSICS.

Expansion by Z5 to {5,3,2}=Binary Icosahedral group=SL(2,5), with McKay corresponding Lie group E8, is not
based on expansion from a normal subgroup, because the Icosahedral group (5,3,2) is simple. However, E8 may
lead to further development of the D4-D5-E6-E7 model.

 

References: Coxeter, Complex Regular Polytopes, 2nd ed (Cambridge (1991)); Green, Schwarz, and Witten,
Superstring Theory, vol. 1, p. 285 Cambridge (1987)).

How Does the McKay Correspondence Work?
 
 
Let n+1 be the dimension of the center of the group algebra 
of the finite group.
 
There are n conjugacy classes, other than the identity, 
of the finite group.
 
The McKay correspondence is that their columns 
in the character table are the eigenvectors of 
the extended Cartan matrix of 
the corresponding rank n Lie algebra. 
 
The n column eigenvectors define an n-dimensional vector 
space that is the root vector space of the Lie algebra.
 
In the case of 
finite group cyclic Z(n+1) - A(n) - SU(n+1) Lie algebra, 
the center of the group algebra is the entire algebra, 
and the n vectors, plus the origin, 
define an n-simplex the symmetries of which form 
the symmetric group S(n+1) that is 
the Weyl group of the A(n) Lie Algebra SU((n+1).
 
For the dicyclic groups - D Lie algebras, and 
 
the binary tetrahedral, octahedral, and icosahedral groups 
- E6, E7, and E8 - 
the nontrivial relations of the finite group algebra define 
root vector spaces, and therefore Weyl groups, 
that are more complicated than a simplex, 
or a symmetric group. 
 
In alg-geom/9411010, Ito and Reid extend 
the McKay correspondence beyond 
finite subgroups of SU(2) or SL(2,C) to SL(3,C).  
Their examples 1,2,3 contain the SL(2,C) McKay 
singularities D4, D5, and E6 
corresponding to the D4-D5-E6 physics model.  
 

http://xxx.lanl.gov/abs/alg-geom/9411010
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The E-series of Lie Algebras ends at E8, and del Pezzo Surfaces also end at dimension 8.

 

4. Division Algebras and Spinors:

DIXON considers the division algebras R (Real Numbers), C (Complex Numbers), Q (Quaternions), and O
(Octonions) to be fundamental.

HERE is my rough attempt to combine Dixon's approach with Kenichi Horie's Geometric Interpretation of
Electromagnetism in a Gravitational Theory with Torsion and Spinorial Matter.

What follows is my understanding of his work. Since my understanding may be incomplete and/or wrong, I encourage
interested people to read Dixon's book and papers.

Dixon starts with the 64-dimensional real tensor product T = R x C x Q x O.

He notes that the factor R is redundant for a real tensor product,

and that T = C x Q x O.

Dixon then considers a division algebra to be the spinor space acted upon by the Clifford algebra of adjoint actions of
the division algebra on itself.

The algebra of left-adjoint actions of C on C is CL = C = Cl(0,1).

The spinor space of Cl(0,1) is C.

The algebra of right-adjoint actions of C on C is CR = C = CL.

The combined left-right adjoint actions of C on C is CA = C = CL = CR.

The adjoint actions are not enough to get all R(2) actions on the spinor space C, so:

Add the 4 actions:

Identity(x) = x; Conjugate(x) = x*; i(x) = ix; and i*(x) = ix*.

The last 3 actions are outside all the adjoint structures, and so must be added by forming the tensor product R(2) x C =
C(2). Expansion by R(2) takes the real Euclidean 1-dimensional space of Cl(0,1) = C to

the complexification of Cl(1,1) Minkowski 2-dimensional spacetime.

The algebra of left-adjoint actions of Q on Q is QL = Q = Cl(0,2).

The spinor space of Cl(0,2) is Q.

The algebra of right-adjoint actions of Q on Q is QR = Q, but QR =/= QL.

The combined left-right adjoint algebra QA = R(4) = Cl(3,1).

The action QR must be included to get all R(4) actions on the spinor space Q.

http://xxx.lanl.gov/abs/hep-th/9601066
http://xxx.lanl.gov/abs/hep-th/9601066
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Since QR is inside the adjoint structure, it need not be added in by a tensor product as in the complex case of R(2) x C
= C(2).

Since QR = Q is outside Cl(0,2), it can be regared as the SU(2) generated by an outer automorphism symmetry of
spinor space between +half-spinor space and -half-spinor space.

The algebra of left-adjoint actions of O on O is OL = R(8) = Cl(0,6).

The spinor space of Cl(0,6) is O.

Since OL = R(8), no R(2) or outer automorphism symmetry need be added to get R(8) actions on the spinor space O.

Define PL = CL x QL = C(2) = Cl(3,0).

The spinor space of PL is P = C x Q = P+ + P-, where P+ and P- are each copies of the Pauli algebra and invariant
under PL.

Note that the outer automorphism symmetry of QR acts on {P+,P-} as an SU(2) doublet.

Add in the R(2) factor from the case of the complex division algebra

to form R(2) x PL = R(2) x C(2) = C(4) = C x Cl(3,1) = Dirac algebra.

Expansion by R(2) takes the real Euclidean 3-dimensional space of Cl(3,0) to

the complexification of Cl(3,1) Minkowski 4-dimensional spacetime.

The spinor space of R(2) x PL is P2.

As P decomposes into P+ and P-, so does P2 decompose into P2+ and P2-, each of which is a 4-complex-dimensional
Dirac spinor.

The algebra of left-adjoint actions of T on T is TL = CL x QL x OL = PL x OL.

Since PL = C(2) and OL = R(8), TL = C(2) x R(8) = C(16).

At this point, I will depart from discussing Dixon's model to compare his division algebra structures to the structures
of the D4-D5-E6-E7 physics model.

The algebra of left-adjoint actions of T on T is TL = CL x QL x OL = PL x OL.

Since PL = C(2) and OL = R(8), TL = C(2) x R(8) = C(16) = C x R(16) = C x Cl(0,8).

TL = C x Cl(0,8) is complexification of the Clifford algebra Cl(0,8) of the D4 Lie algebra Spin(0,8). Cl(0,8) = Cl(1,7),
so the Euclidean and Minkowski 8-dimensional spacetimes are related by Wick rotation.

D4 is Lie algebra of the gauge group Spin(0,8).

At this point, Dixon's model differs from the D4-D5-E6-E7 physics model:

Here, Dixon adds in the R(2) factor from the case of the complex division algebra to get:
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R(2) x TL = R(2) x C x R(16) = C x R(32) = C x Cl(10,0) = C x Cl(1,9), which is the complexification of the Clifford
algebras Cl(0,10) and Cl(1,9) of the D5 Lie algebras Spin(10) (compact) and Spin(1,9) (non-compact).

Dixon then has a 10-dimensional spacetime similar to string theory.

In the D4-D5-E6-E7 physics model construction, no extra R(2) is added because the purpose of the R(2) is to get to
complexified 2- or 4-dimensional spacetime from real 1- or 3-dimensional space.

The complexified D4 Clifford algebra C x Cl(0,8) = C x Cl(1,7) already has complexified 8-dimensional spacetime,
and C x Cl(0,8) = C x Cl(,7) can be considered to be the expansion by R(2) of the real Euclidean 7-dimensional space
of Cl(7,0) = C(8).

In the D4-D5-E6-E7 physics model, D5 combines the compact gauge group Spin(0,8) with complexified 8-
dimensional spacetime and a U(1) related to the complexification.

Another difference between Dixon's model and the D4-D5-E6-E7 physics model is that Dixon takes the spinor space
of TL = C x R(16) to be T = C x Q x O, which is 64-dimensional and decomposes into T+ and T-, each of which is
16-complex-dimensional. Dixon then takes T+ and T- to be the + and - half-spinor spaces of the complexification of
his Cl(1,9).

In the D4-D5-E6-E7 physics model, the full spinor space of TL = C x R(16) is taken to be C x R16, which is 16-
complex-dimensional.

The C x R16 decomposes into two 8-complex-dimensional + and - half-spinor spaces of complexified Cl(0,8) =
Cl(1,7), which, along with a U(1) related to the complexification, can be added to the D5 to construct E6.

 

The outer automorphism QR spinor symmetry interchanges the half-spinor spaces. In the special case of D4-D5-E6, it
extends by triality to interchange the half-spinor spaces and vector spacetime.

Octonionic representations of Clifford algebras such as

Cl(0,8), including triality and the "opposite algebra" relationship between the +half-spinor fermion particle and -half-
spinor fermion antiparticle representations of Cl(0,8), and

Cl(0,6) used in the D4-D5-E6-E7 physics model

have been described by Schray and Manogue. Their algebraic structures are similar to the X-product of Cederwall and
Preitschopf and a later paper of Dixon.

The for a given unit (norm = 1) octonion X, the X-product of two octonions A and B is given by (AX)(XtB), where t
denotes transpose. The nonassociativity of octonion multiplication means that the X-product is non-trivial. It can be
used to define the parallelizing torsion of the 7-sphere, which varies with position on the 7-sphere. It cannot be used to
define the structure constants of a 7-sphere Lie algebra product [A,B] because such structure "constants" are not
constant, but vary with position on the 7-sphere (unlike the cases of the 1-sphere and the 3-sphere).

IN TERMS OF THE E8 LATTICE DISCRETE VERSION OF THE D4-D5-E6-E7 MODEL:

The 240 elements of the orbit of the permutation group S7 of the 7 imaginaries of the octonion algebra correspond to
the discrete octonionic algebra representation of the 240 vertices near the origin of the 8-dimensional E8 spacetime
lattice.

http://xxx.lanl.gov/abs/hep-th/9407179
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9410202
http://xxx.lanl.gov/abs/hep-th/9402003
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The 240 vertices form a 4-complex-dimensional (8-real-dimensional) Witting polytope, with 240 complex 0-cells
(vertices), 2160 complex 1-cells, 2160 complex 2-cells, and 240 complex 3-cells (faces of 6 real dimensions).

If w is the cube root of unity in the complex plane, then the 240 vertices are 24 of the form

 
(X, 0, 0, 0), 
(0, X, 0, 0), 
(0, 0, X, 0), and  
(0, 0, 0, X), 
where X = +/- i w^a sqrt(3) and a is in {0,1,2}, and 
216 of the form 
(0, +/- w^a, -/+ w^b, +/- w^c), 
( -/+ w^b, 0, +/- w^a, +/- w^c), 
(+/- w^a, -/+ w^b, 0, +/- w^c), and 
(-/+ w^a, -/+ w^b, -/+ w^c, 0) 
where a,b,c are in {0,1,2}. 
In real 8-dimensional coordinates, the 240 vertices can be taken to be
16 of the form 
+/- ea  ,  where a is in {0,1,2,3,4,5,6,7}, and 
224 of the form 
(+/- ea, +/- eb, +/- ec, +/- ed) / 2, 
where abcd is one of;
0123  4567  0145  2367  0246  1357  0347  
1256  0167  2345  0257  1346  0356  1247  
      

(see Coxeter, Regular Polytopes, Dover 1973 and Coxeter, Regular Complex Polytopes, 2nd ed, Cambridge 1991.)

The 480 elements of the orbit of the group that is the product of the permutation group S7 of the 7 imaginaries of the
octonion algebra and the group of reflections of the 7 imaginaries that are consistent with octonionic multiplication
correspond to

the discrete octonionic algebra representation of the 240 vertices near the origin of the 8-dimensional fermion particle
+half-spinor E8 lattice (The 240 vertices form a 4-complex-dimensional (8-real-dimensional) Witting polytope.) and

the discrete octonionic algebra representation of a second set of 240 vertices near the origin of the 8-dimensional
fermion antiparticle -half-spinor E8 lattice (The Witting polytope is self-dual, and the second set of 240 vertices form
another 4-complex-dimensional (8-real-dimensional) Witting polytope that is dual to the first Witting polytope.).

In real 8-dimensional coordinates, the 240 dual vertices can be taken to be
112 of the form 
(+/- ea  +/- eb) ,  where a,b are in {0,1,2,3,4,5,6,7}, and 
128 of the form 
(+/- e0  +/- e1  +/- e2  +/- e3 +/- e4  +/- e5  +/- e6  +/- e7) / 2, 
where the number of - signs is odd.  
 

Schray and Manogue use the Z2P2 (lines in (Z2)^3 projective space of triples of Z2={0,1}) to define octonion
multiplication. If the 7 imaginary octonions are denoted by {e1,...,e7}, 1=(100), 2=(110), 3=(010), 4=(111), 5=(011),
6=(001), and 7=(101) and the real octonion 1=(000) corresponds to the empty set, then Z2P2 can be represented by
their figure 1:

http://xxx.lanl.gov/abs/hep-th/9407179
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giving octonion multiplication by ei ei = -1 and eA eB = eC = -eB eA for ABC collinear in Z2P2, and cyclic identities
for ABC collinear in Z2P2.

From their point of view, the algebra and "opposite algebra" describe spinors of opposite chirality, which is consistent
with their D4-D5-E6-E7 physics model interpretation as representations of fermion particles and fermion antiparticles.

 

5. Catastrophes:

Simple Non-Morse Germs and D4-D5-E6:

Only for 5 or fewer control parameters are all catastrophe germs simple (Gilmore, p. 32).

As Gilmore (p. 15) says, "The germ resides between the early [Taylor series] terms which are killed off by the control
parameters and the later terms which are killed off by a coordinate transformation."

The number L of variables with vanishing eigenvalue at a non-Morse critical point must be such that L(L+1)/2 is less
than K, the number of control parameters, so that L is at most 2 for K at most 5.

For L = 2 and K = 3, the simple non-Morse catastrophe germ is of type D4.

For L = 2 and K = 4, the simple non-Morse catastrophe germ is of type D5.

For L = 2 and K = 5, the simple non-Morse catastrophe germ is of type D6 or E6.

Section 4 of chapter 7 of Gilmore describes the diagrammatic representations of catastrophe germs D4, D5, D6, and
E6, showing how they are related to the Coxeter-Dynkin diagrams of the Lie algebras D4, D5, D6, and E6.

Gilmore (pp. 640-641) also analyzes the D4, D5, D6, and E6 catastrophes in terms of the Yang Hui (Pascal) triangle of
the terms of Taylor series in 2 variables.

Since the number of variables L = 2, the germs D4, D5, and E6 can be described in terms of surfaces in R^3. In fact,
D4, D5, and E6 correspond to umbilics of surfaces in R^3.

Chapter 12 of Porteous, with extensive discussion and nice illustrations, shows the correspondences:

D4 with elliptic (star or monstar) and hyperbolic (star or lemon) umbilics;
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D5 with parabolic umbilics; and

E6 with perfect umbilics.

 

In the D4-D5-E6-E7-E8 VoDou Physics model, E6 (and its substructures D5 and D4) describe quite well Gravity and
the Standard Model, including the masses of particles and strengths of forces, so I would describe E6 as modelling the
"Material World".

In Quantum Consciouness, the Bohm-Sarfatti Quantum Potential describes the interactions among the possible Worlds
of the Many-Worlds, and therefore the evolution of Quantum Consciousness States of the human brain tubulin
electrons (which, since they are binary, lend themselves to description by Clifford algebras), and the Quantum
Potential (viewed as timelike 1-dim string/membranes in 27-dim MacroSpace of Many-worlds) is mathematically
described by the symmetric space E7 / E6xU(1) (which is 27-complex-dimensional).

So, from my view, E7 contains both "Quantum Consciousness" and the "Material World".

As to catastrophe theory, Gilmore, in his book Catastrophe Theory for Scientists and Engineers, Robert Gilmore,
Dover 1993 republication of Wiley 1981 edition, says that only for 5 or fewer control parameters are all catastrophe
germs simple, and that their simple non-Morse catastrophe germs are of the types D4, D5, D6, and E6, so that from
my view

the E6 of the "Material World" is the maximal group of a world in which all catastrophe germs are simple, and
the world of "Quantum Consciousness" involves going to a world with higher (6 or greater) numbers of control
parameters, a world in which there exist non-simple catastrophe germs, but there are in that world some simple
catastrophe germs that can be used to describe Quantum Consciousness in terms of the Material World, such as
the natural extensions of Material World E6, that is, E7 and E8.

In my view, the Quantum Potential of 1-dim (timelike world-lines) in the Many-Worlds is described by E7 in terms of
E7 / E6xU(1) sort of like a 27-complex-dim M-theory over a bosonic 26-dim string theory of string-world-lines in the
Many-Worlds and the Quantum World of Space-Like 3-dim brane-worlds is described in the Many-Worlds by E8 in
terms of E8 / E7 x SU(2), sort of like a 28-quaternionic-dim F-theory over the bosonic 26-dim string-world-line
theory.

The McKay correspondences describe similar structure, if you look at the 24-dim off-diagonal subspace of the 27-dim
exceptional Jordan algebra J3(O) of 3x3 octonion matrices (sometimes the 24-dim thing is called the Chevalley
algebra). Then:

E6 has McKay correspondence with TD which is 24-dim, and I let that correspond to a "real" 24-dim space;
E7 has McKay correspondence with OD which is 48-dim, and I let that correspond to a "complex" 24-dim
space, with the TD subgroup being the 24-dim real part and the OD / TD being the 24-dim complex imaginary
part. That "complex" 24-dim space is the off-diagonal part of the 27-complex-dim Quantum Potential M-theory
over the bosonic string theory of string World-Lines in the Many-Worlds; and
E8 has McKay correspondence with ID which is 120-dim, and I let that represent a "quaternionic" 24-dim space,
in the following way: the OD subgroup being a 48-dim part that describes an M-theory andthe ID / OD
describing an F-theory whose 120 - 48 = 72 dimensions are 3 x 24, the spacelike quaternion imaginary part of a
quaternionic F-theory of spacelike branes.

In other words, I identify E6 and TD with matter and E7/E8 and OD/ID with quantum consciousness, with the Lie
group and McKay structures having similar interpretations, seeing the same things from different points of view, and I
have E7 (and E8) as monistic structures.
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A-D-E Classification not only applies to Catastrophe Singularities, but also to many other phenomena, from
crystallography to String Theory.

D4, D5, and E6 are building blocks of the D4-D5-E6-E7 physics model.

 

References:

Catastrophe Theory for Scientists and Engineers, Robert Gilmore, Dover 1993 republication of Wiley 1981 edition;

Geometric Differentiation, Ian Porteous, Cambridge 1994.

 

6. E8 LATTICE, D4 LATTICE, and FEYNMAN CHECKERBOARD:

The D4-D5-E6-E7 physics model is the natural Feynman Checkerboard theory based on the octonionic 8-real-
dimensional E8 lattice with 4-complex-dimensional Witting polytope vertex figure, reduced to a 4-real-dimensional
D4 lattice with 24-cell vertex figure.
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Tony Smith's Home Page

Many-Worlds Quantum Theory

What Does Many-Worlds Mean?
Born Rule
Experimental Support for Many-Worlds
GRW Dynamical Collapse
Gray's History Selection Machine
Cosmology
Quantum Computing
Worlds, Histories, Links, and Vertices
LifeForms
Mind and Microtubules
| Advanced Waves | Quantum Mind - Zeno and Anti-Zeno | Uncertainty |
Sum-Over-Histories and the MacroSpace of the Many-Worlds
Many-Worlds Physics was proposed by Hugh Everett.
Here and here are two web pages with a Many-Worlds FAQ and here is a Many-Worlds web page.

ManyWorlds may be representable by Density Matrices, by Bernoulli Shifts, and by Surreal Numbers.

What Does Many-Worlds Mean?

According to John Cramer's Alternate View 48:

"... The Many-Worlds interpretation of quantum mechanics ...[was originated by]... Hugh Everett III, ... a
graduate student working with Prof. John A. Wheeler at Princeton University in the mid-1950s. ...
Everett's PhD dissertation presented his new QM interpretation, a radical approach which uses neither
collapsing wave functions nor observer knowledge. Instead it proposes a deceptively simple alternative:
the wave function never collapses. Instead, at every occasion where a quantum event has more than
one outcome (e.g., when an electron may strike one atom or another), the universe splits. We have
one universe where the electron hits atom A, another where it hits atom B, and so on for all of the possible
outcomes. Similarly, if a light photon might be transmitted or reflected, if a radioactive atom might decay
or not, the universe splits into alternative worlds, with one new universe for each and every potential
outcome. This is the Many Worlds (MW) interpretation. From the MW viewpoint, the universe is like a
tree that branches and re-branches into myriads of new sub-branches with every passing
picosecond. And each of these new branch universes has a slightly different sub-atomic "history".
Because an observer happens to have followed one particular path through the diverging branches of this
Universe-Tree, he never perceives the splitting. Instead he interprets the resolution of the myriad of
possibilities into one particular outcome as a Copenhagen-style collapse. But the observer plays no active
role in the splitting. Events at the quantum level, of course, must lead to consequences in the every-day

http://www.hedweb.com/manworld.htm
http://www.cis.ohio-state.edu/hypertext/faq/usenet/many-worlds-faq/faq.html
http://kuoi.asui.uidaho.edu/~kamikaze/documents/many-worlds-faq.html
http://www.station1.net/DouglasJones/many.htm
http://faculty.washington.edu/jcramer/cramer.html
http://www.npl.washington.edu/AV/altvw48.html
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world. There should be a MW universe in which every physically possible event has happened. There
should be MW universes where the dinosaurs dominate the planet ... Even as you read this sentence your
universe may be fragmenting into a number of branches too large to count. ...

... in Physical Review Letters [66 (1991) 397] ... Joseph Polchinski has demonstrated that ... non-linear
[Quantum Theory] ... [unblocks] observer-to-observer EPR communication. ... Polchinski describes such
an arrangement as an "EPR telephone". ...[in which]... Separated measurements on the same quantum
system begin to "talk" to each other and faster-than-light or backward-in-time signalling becomes
possible. ...

... Polchinski .. goes on to describe ... in non-linear QM ... an "Everett-Wheeler telephone" ... in the Many
Worlds scenario in which ... a measurement performed in one MW universe can ... "talk" ...[to]... a
measurement made in another ... and can be used for transmission of information from one MW branch
universe to another. With Polchinski's non-linear quantum telephones you could talk to yourself at an
earlier time or to your alter ego in an alternate universe. ...

[ In Physical Review Letters [66 (1991) 397] ( a copy of which paper was sent to me by Lloyd David Raub ) Joseph Polchinski
says: "... In ... nonlinear extensions of quantum mechanics ... there are nonlinear observables in addition to the usual
linear ones. Heuristically, the greater number of observables suggests that there is more information in the wave
function than in the usual linear theory. This in turn raises the possibility that ... the EPR apparatus might be used to
send instantaneous signals. In this Letter I determine the constraints imposed upon observables by the requirement that
transmission not occur in the EPR experiment. ... I find that forbidding EPR communication in nonlinear quantum
mechanics necessarily leads to ... communication ... between different branches of the wave function. ... This is an
Everett phone ... Communication between branches of the wave function seems ... bizarre ... but it is not clear that it
represents an actual inconsistency. ... It means that ... [t]he many-worlds interpretation of quantum mechanics becomes
the natural one, with communication between the worlds now possible. ... in the present thought experiments the
evolution equations are mathematically consistent and allow a consistent interpretation. ...

... what are the experimental implications of these results? ... communication between branches of the wave function
invalidates most previous attempts to analyze the experimental consequences of nonlinearities ... because these
analyses ignore previous branchings of the wave function and treat macroscopic systems as though they begin in
definite macroscopic states. A complete analysis requires consideration of the entire wave function ... and is therefore
rather complicated. Naively, it would seem that nonlinear effects will be very much diluted by the enormous number of
branches ...". ]

... is quantum mechanics [of the Standard Model Electromagnetic, Weak, and Color forces] non-linear?
Atomic physics experiments have been used by several experimental groups to test Weinberg's non-linear
theory. So far these tests have been negative, indicating that any non-linearities in the quantum formalism
are very small, if they exist at all. In my [John Cramer's] view the negative results are not surprising
because the atomic transitions involve only a few electron-volts of energy. If quantum mechanics does
have non-linear properties, I [John Cramer] would expect them to depend on energy and to appear only at
a much higher energy scale. ...

[ Such Non-Linear EPR and EW telephone phenomena are also characteristic of Non-Equilibrium Quantum Theory
described by Anthony Valentini, in which the Born Rule does not apply.

Non-Linearity appears in the Many-Worlds Quantum Theory of the D4-D5-E6-E7-E8 VoDou Physics model through:

Gravity, especially in its Conformal Sector; and
the Bohm Quantum Potential with Sarfatti BackReaction, especially in its gravity-like description based on
Bosonic String Theory.

Some Non-Linear and Non-Equilibrium phenomena may be manifested through Resonant Connections. ]

... The transactional interpretation [invented by John Cramer] is suggested by the formalism of quantum

http://prola.aps.org/abstract/PRL/v66/i4/p397_1
http://theory.itp.ucsb.edu/~joep/
http://prola.aps.org/abstract/PRL/v66/i4/p397_1
http://theory.itp.ucsb.edu/~joep/
http://xxx.lanl.gov/abs/quant-ph/0203049
http://www.fourmilab.ch/rpkp/valentini.html
http://faculty.washington.edu/jcramer/cramer.html
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mechanics itself. The predicted "expectation value" of some property p of a physical system, in the QM
formalism, is:  <p> = INTEGRAL dv(Y* P Y), where P is a mathematical operator describing the
measurement of p, INTEGRAL dv is a volume integration over 3-dimensional space, and Y is a wave
function, the solution of the Schroedinger wave equation which describes the system being measured. We
call Y a retarded wave because it has a built-in time delay so that it arrives at some distant location later
than it started. The wave function Y* is the time-reverse (or complex conjugate) of Y. It is an advanced
wave which arrives earlier than it started. In other words, Y* is a wave that travels backwards in time.

The transactional interpretation takes the QM pairing of an advanced and a retarded wave quite literally. It
describes any quantum process as a transaction, a handshake across space-time performed by the two-way
exchange of advanced and retarded waves between the initial system andthe final system, a two-way
contract between the future and the past for the purpose of transferring energy, momentum, etc.

The transactional interpretation is explicitly nonlocal because, through such handshaking, the future in a
limited way is affecting the past on the same basis that the past affects the future. A delicate balance in the
formalism (in QM lingo, the commutation of separated-measurement operators) suppresses "advanced
effects" and ... faster-than-light and backward-in-time signalling (EPR communication). ... In the
transactional interpretation the Schrödinger waves act in the external world as precursors of a quantum
transaction. ...

[ The extent of a Transaction in time is related to Quantum Consciousness and Radin-Bierman Presponse phenomena.
]

... even now [1991], six decades after... Werner Heisenberg and Erwin Schrödinger ..., the meaning of the
QM formalism remains controversial. ... The choice between interpretations has been decided by taste,
aesthetics, and what you were taught in graduate school. Non-linear quantum mechanics may change that.
...".

 

The natural Clifford algebra structure of the D4-D5-E6-E7-E8 VoDou Physics model produces a Many-Worlds
Quantum Theory.

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

In the D4-D5-E6-E7-E8 VoDou Physics model, Many-Worlds means the Everett Relative State interpretation, with
the addition of the interpretation basis of David Deutsch (Int. J. Theor. Phys 24 (1985) 1-41) to require that worlds of
measure zero occur with zero probability. See David Deutsch's parallel universes web site for more details.

For Deutsch's interpretation basis to be well-defined, kinematic independence in the distant past must be assumed.
Therefore, the Many-Worlds branch toward the future (not toward the past), and an arrow of time and an entropy can
be defined without using either ensembles or coarse graining such as used in the decoherence theory of Gell-Mann and
Hartle.

http://www.qubit.org/people/david/David.html
http://www.qubit.org/people/david/David.html
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A fundamental form of decoherence, distinct from the consistent (or decoherent) histories interpretations of Griffiths,
Omnes, Gell-Mann and Hartle, is

GRW Dynamical Collapse based on Compton Radius Vortex Particles and GravitoEM Induction Region Virtual
Gravity Waves

with fundamental parameters a = 1 micron = 10^(-4) cm and T = 3 x 10^14 sec.

Click here to see some more points of view from which to look at GRW Dynamical Collapse.

 

Although Everett has said that people cannot feel the other branches of his Many-Worlds interpretation, Deutsch
describes a gedanken experiment in which an observer can feel himself having been split into two branches that have
now merged into his present branch, in the sense that, although he accurately remembers only one branch, he can infer
that "... there was more than one copy of himself (and the atom) in existence at that time, and that these copies merged
to form his present self."

Deutsch's paper only constructs the interpretation basis for quantum theories with finite-dimensional state spaces. The
construction was not done for field theories or for relativistic theories. If such construction is done, then, as Deutsch
says: "..at least for those who find Everett's interpretation acceptable, the 'problem of measurement' and the problem of
interpretation of quantum theory in general, would be solved. Quantum theory could be regarded without reservation as
a universal physical theory."

In its lattice formulation, the D4-D5-E6-E7 model has, at least locally, a finite-dimensional state space (although the
finite dimension is very large) and has relativistic structure inherent in its D4 lattice structure. Therefore the
construction of Deutsch shows that the fundamental lattice D4-D5-E6-E7-E8 VoDou Physics model with Many-
Worlds quantum theory is an example of a universal physical theory.

In the D4-D5-E6-E7 HyperDiamond Feynman Checkerboard lattice model, correlated states, such as a particle-
antiparticle pair coming from the non-trivial vacuum, or an amplitude for two entangled particles, extend over a part of
the lattice that includes both particles. The stay in the same World of the Many-Worlds until they become
uncorrelated.

In the Many-Worlds Quantum Theory of Andrew Gray, in quant-ph/9804008 and quant-ph/9712037, entire Cosmic
Histories are Selected over all space and time, with a probability for selection assigned to each possible history. As
this probability depends on the whole history, and is not merely composed of the product of probabilities for each step
in the history, the theory is not a causal theory. Gray shows that this violation of causality is usually completely
unobservable and confined to the microscopic world.

Each entire Cosmic History is selected by calculating both the product of probabilities for each step in that history and
the product of the interference factors, which measure interference with other possible histories, at each time. It is the
interference factor which makes the theory intrinsically non-causal at the microscopic level.

For example, a particle, when deciding which branch to take if faced with a choice of going in two directions, which
are apparently equally probable from a local perspective, will always choose one route if the other results in a definite
destructive interference with another particle at some stage in the future. It is as if the particle knows what will happen
to it in the future if it goes one way or the other. From the perspective of the History Selection formulation of Many-
Worlds Quantum Theory, there is nothing mysterious about this, the probability of a history in which the particle goes
one way is zero, the probability of a history in which it goes the other way is non-zero, so at the branching point it
always goes one way. However, though this may not be mysterious from the point of view of a Massless Lightcone
life form that perceives the whole of its space-time world line, it might seem very mysterious from the local
perspective of Material life forms such as humans, from whose perspective the probabilities for its various actions now

http://xxx.lanl.gov/abs/quant-ph/9804008
http://xxx.lanl.gov/abs/quant-ph/9712037
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are influenced by what could happen in the future.

Gray also shows that in certain special circumstances it is possible to exploit the intrinsic non-causal nature of the
theory to violate causality at the macroscopic level. A design for a device which can exploit this effect is shown in
quant-ph/9804008. As Michael Gibbs has noted, how easily the device can actually be constructed depends, among
other things, on how easily a down converter can be built that has the desired properties. Such a device would
effectively enable one to see into the future, or perhaps modify the future, and is thus a kind of time machine.

Gray's device is described in more detail HERE, where you can see an argument by Nick Herbert that Gray's device
would violate diffraction constraints, and my speculation that using a curved screen might allow Gray's device to avoid
violation of diffraction constraints.

Gray's device may be related to the structure of Dolphin brains.

 

Many-Worlds and the Born Rule

According to a Many-Worlds FAQ:

"... Everett demonstrated ... that observations in each world obey all the usual conventional statistical laws
predicted by the probabilistic Born interpretation, by showing that the Hilbert space's inner product or
norm has a special property which allows us to makes statements about the worlds where quantum
statistics break down. The norm of the vector of the set of worlds where experiments contradict the Born
interpretation ("non-random" or "maverick" worlds) vanishes in the limit as the number of probabilistic
trials goes to infinity, as is required by the frequentist definition of probability. Hilbert space vectors with
zero norm don't exist (see below), thus we, as observers, only observe the familiar, probabilistic
predictions of quantum theory. Everett-worlds where probability breaks down are never realised. ...

... What Everett asserted, and DeWitt/Hartle derived, is that the collective norm of all the maverick
worlds, as the number of trials goes to infinity, vanishes. ...".

David Wallace, in quant-ph/0211104, said:

"... Of the two main problems generally raised with Everett-type interpretations, the preferred-basis
problem looks eminently solvable without changing the formalism. The main technical tool towards
achieving this has of course been decoherence theory, which has provided powerful (albeit perhaps not
conclusive) evidence that the quantum state has a de facto preferred basis and that this basis allows us to
describe the universe in terms of a branching structure of approximately classical, approximately non-
interacting worlds. ...

... The other main problem with the Everett interpretation concerns the concept of probability: given that
the Everettian description of measurement is a deterministic, branching process, how are we to reconcile
that with the stochastic description of measurement used in practical applications of quantum mechanics?
... It is useful to identify two aspects of the problem.

The first might be called the incoherence problem: how, when every outcome actually occurs, can it even
make sense to view a measurement as indeterministic?

Even were this solved, there would then remain a quantitative problem: why is that indeterminism
quantified according to the quantum probability rule (i. e. , the Born rule), and not (for instance) some
other assignment of probabilities to branches?

http://xxx.lanl.gov/abs/quant-ph/9804008
http://members.aol.com/jmtsgibbs/index.htm
http://kuoi.asui.uidaho.edu/~kamikaze/documents/many-worlds-faq.html
http://xxx.lanl.gov/abs/quant-ph/0211104
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In my view, the incoherence problem has been essentially resolved by Saunders, building on Parfit's
reductionist approach to personal identity. ...

This then leaves the quantitative problem as the major conceptual obstacle to a satisfactory formulation of
the Everett interpretation. Saunders himself has claimed ... that the quantitative problem is a nonproblem:
that once we have shown the coherence of ascribing probability to quantum splitting, we can simply
postulate that the quantum weights are to be interpreted as probabilities ...

... David Deutsch has claimed ... to derive the quantum probability rule from decision theory: that is, from
considerations of pure rationality. ... the Everett interpretation is assumed from the start ... Defining
quantum games ... What form does the decision problem take for a quantum agent? Our (mildly stylised)
description of the problem in classical decision theory involved an agent who was confronted with some
chance setup and placed bets on the outcome. This suggests an obvious quantum version: our agent
measures some quantum state, and receives a reward which depends on the result of the measurement. ...
Decision theory provides a framework in which we can understand what is involved in deducing
quantitative probabilities for quantum branching, and then shows us that this can be done satisfactorily
even when questionable assumptions like additivity are abandoned. Furthermore, the relevant links
between quantum probability and non-probabilistic facts can then be satisfactorily established. ...".

Simon Saunders, in quant-ph/0211138, said:

"... the derivation of the Born rule that we shall present is independent of decision theory, independent of
the interpretation of probability, and independent of any assumptions about the measuring process. ...
Deutsch invokes ... the zero-sum rule ... The zero-sum rule is the statement that the most that one will pay
in the hope of gaining a utility is the least that one will accept to take the risk of losing it. We may take it
that this principle, as a principle of zero-sum games, is perfectly secure. And evidently any quantum
experiment can be used to play a zero-sum game; therefore this principle also applies to the expected
utility of experiments. ... With a further application of payoff additivity there follows ... the Born rule. ...
As Wallace has shown, this ... can be derived from much weaker axioms of decision theory, that do not
assume additivity. ... Decision theory can evidently play a role in the derivation of the Born rule, but it is
only needed if the notion of probability is itself in need of justification. That may well be so, in the
context of the Everett interpretation ...".

My two comments are:

The zero-sum rule, like Valentini's equlibrium, produces the Born rule. Perhaps Valentini's non-equilibrium
violations of the Born rule in the early inflationary universe may be related to non-zero-sum processes such as
particle creation; and
Perhaps maverick-world deviation from the Born rule for a finite number of trials may be related to the
difference between a Poisson distribution (approximation to Binomial distribution accurate for low probability, near the tail)
and a Gaussian distribution (approximation to Binomial distribution accurate for many events, near the center).

 

 

Experimental Support for Many-Worlds

 

In Science 292 (4 May 2001) 823-825, Charles Seife says:

"... Zap an atom hard enough ... and its electron flies free, like a rock boosted beyond Earth's escape velocity. So an

http://xxx.lanl.gov/abs/quant-ph/0211138
http://www.sciencemag.org/
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electron in an atom should be able to store only so much energy, even if it is hit with a huge barrage of photons. "You
would expect, wffft! The atom is ionized--nothing more would happen," says Pascal Salieres, a physicist with France's
Atomic Energy Commission in Gif-sur-Yvette. Au contraire. A little more than a decade ago, scientists
experimenting with lasers discovered that atoms could absorb hundreds of photons beyond their binding energy
and could emit photons with much more energy than should be allowed. "By the 1990s, there was much confusion
on how to describe these phenomena," says Gerhard Paulus, a physicist at the Max Planck Institute for Quantum
Optics in Garching, Germany. "It was a big controversy." ... Most quantum theorists had tackled the problem by
using the Schroedinger equation to find the distribution of electron wave functions -- smeary particle-wave
beasties that inhabit a large parcel of space all at one time. Feynman, on the other hand, treated electrons as
ordinary point-particles that circle their nuclei ...

... To make the [ Feynman ] method work, physicists had to take all possible orbits into account simultaneously,
rather than just one as in classical mechanics. Ordinarily, the infinite variety of possible orbits makes Feynman's
method impractical. But on page 902, Salieres, Paulus, and colleagues show that the method does indeed hold the
key to solving the mystery of the superionized atoms. ...".

 

In Science 292 (4 May 2001) 902-905, Feynman's Path-Integral Approach for Intense-Laser-Atom Interactions,
Salieres, Carre, Le Deroff, Grasbon, Paulus, Walther, Kopold, Becker, Milosÿevic, Sanpera, and Lewenstein say:

"... Atoms interacting with intense laser fields can emit electrons and photons of very high energies. An intuitive and
quantitative explanation of these highly nonlinear processes can be found in terms of a generalization of classical
Newtonian particle trajectories, the so-called quantum orbits. ... the ... formulation of quantum mechanics
developed by Feynman in terms of path integrals builds on the familiar Lagrangian concept of the action of an
orbit in space and time and appears to be much closer to classical concepts. In Feynman's formulation, the
probability amplitude of any quantum-mechanical process can be represented as a coherent superposition of
contributions of all possible spatio-temporal paths that connect the initial and the final state of the system. The
weight of each path is a complex number whose phase is equal to the classical action along the path. Even though this
approach turned out to be very useful in quantum field theory, it has, nevertheless, received much less practical use,
due in part to the large number of different paths required to describe most phenomena. Recently, the path-integral
interpretation has set the frame for a unified view of the physics of nonlinear laser-atom interactions. Indeed, some
phenomena that take place in intense fields have only recently been partly elucidated. For example, in the process of
above-threshold ionization (ATI) an atom may absorb many hundred more photons than necessary to get ionized,
ejecting an electron of very high energy, Under the same conditions, the atom may emit photons having harmonic
frequencies, that is, multiples of the incident-laser frequency v. The harmonic frequencies can reach and exceed 300 v
and extend well into the water window , i.e., the region of the light spectrum between x-ray and ultraviolet (XUV) for
which water is transparent. Such high-harmonic generation (HHG) is making available brilliant table-top sources of
coherent XUV radia-tion, with pulse durations potentially in the sub-femtosecond regime. ... The path integral
formalism suggests we envision these processes in terms of "quantum orbits," i.e., space-time trajectories of the
participating electrons. These quantum orbits have, however, imaginary parts related to tunneling ionization that
determine the probability of the process. Quantum orbits have been able to explain subtle features of HHG and ATI.

http://www.sciencemag.org/
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We report experimental and theoretical results that demonstrate the pervasive presence of quantum orbits as the basic
building blocks for the probability amplitudes of these processes. Despite the complexity of the highly nonlinear laser-
matter interaction, a very small number of clearly identified quantum orbits is sufficient to describe ATI or HHG
processes ... in ATI spectra generated by a laser with elliptical polarization, each part of the spectrum can be attributed
to one particular pair of quantum orbits. Moreover, we show how the contribution of a single quantum orbit can be
isolated in phase-matched HHG, allowing for a direct measurement of the corresponding classical action. ...
Notwithstanding the combined complexities of atomic physics and nonlinear laser-matter interaction, HHG and ATI
spectra can be reproduced with a small number of quantum orbits. The identification of these orbits and the
measurement of the corresponding action offer a unique way of controlling these processes and opens the
possibility of new applications. ...".

 

 

Many-Worlds Cosmology

In the D4-D5-E6-E7-E8 VoDou Physics model, interaction is by exchange of gauge bosons. From the Many-Worlds
Quantum Theory viewpoint, an interaction is a measurement of the quantity (charge, polarization, position, etc.) that is
involved in the interaction. Therefore a graviton interaction can measure the structure of spacetime, including the
selection of a time-like axis and space-like section that is used in the local description of the D4-D5-E6-E7-E8
VoDou Physics model.

Since Black Holes are information sinks for electromagnetic, weak force, and color force information, such interactions
with a Black Hole are not measurements that destroy correlations of the time axis and space sections of spacetime at
the Black Hole.

In the D4-D5-E6-E7-E8 VoDou Physics model, our universe was formed as a single Cosmological Expanding
Instanton, so it has a Fundamental Correlation with respect to time axis and space sections.

In the cosmology of the D4-D5-E6-E7-E8 VoDou Physics model, the universe contains cold dark matter (CDM)
Black Holes with mass at least the Planck Mass, 10^-5 gm. Primordial Black Holes may retain the fundamental
spacetime correlation of our universe.

Gravitational interactions involving local inhomogeneities of mass distribution can produce the effect of local
curvature of spacetime. The tilting of lightcones can be seen as arising from an effective theory of gravity, whose
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underlying fundamental theory of gravity (in the D4-D5-E6-E7-E8 VoDou Physics model) may provide, in principle, a
non-trivial correlation among the lightcones with respect to the fundamental underlying 4-dim Feynman checkerboard
structure.

As the universe evolves, quantum vacuum creation of virtual bosons (and fermion-antifermion pairs, and black hole
pairs) at any part of spacetime should occur with respect to the fundamental underlying 4-dim Feynman checkerboard
structure, and so be correlated with respect to time axis and space sections.

As the CDM Black Holes within our universe should retain their correlation, their 4-pair graviton interactions with
ordinary matter should correlate a particle with which a CDM blackhole interacts, and a neighborhood of the particles.
(To determine what is meant by "neighborhood", consider that: Planck mass = 10^-5 gm; the density of CDM black
holes in a present-day flat universe is 4.5 x 10^-30 gm/cm^3 = 4.5 x 10^-25 CDM black holes/cm^3, and that
Avogadro's number = 6 x 10^23 atoms/cm^3.)

The CDM Black Holes may act like the incoherent dust of Brown and Kuchar to couple with the metric and introduce
into spacetime "a privileged dynamical reference frame and time foliation. The comoving coordinates of the dust
particles and the proper time along the dust worldlines become canonical coordinates in the phase space of the system.
... This has three important consequences. First, the functional Schrodinger equation can be solved by separating the
dust time from the geometric variables. Second, the Hamiltonian densities strongly commute and therefore can be
simultaneously defined by spectral analysis. Third, the standard constraint system of vacuum gravity is cast into a form
in which it generates a true Lie algebra."

The privileged frame of Brown and Kuchar is consistent with Deutsch's preferred interpretation basis of states.

A fundamental form of decoherence is

GRW Dynamical Collapse based on Compton Radius Vortex Particles and GravitoEM
Induction Region Virtual Gravity Waves

with fundamental parameters a = 1 micron = 10^(-4) cm and T = 3 x 10^14 sec.

Ford describes decoherence from vacuum fluctuations.

Tegmark describes decoherence from scattering processes.

Gisin and Percival describe Quantum State Diffusion, that is compared to grw in an article by Mark Buchanan entitled
Crossing the Quantum Frontier in The New Scientist of 27 April 1997, pages 38-41, which states: "... In 1992, Mark
Kasevich and Steven Chu of Stanford University directed two beams of sodium atoms along different paths some 15
centimeters long, and found the pattern expected from normal quantum theory. So the [QSD] fluctuations - if present -
didn't have noticeable effects. These experiments would be sensitive enough to detect the fluctuations if they take place
in around 10^(-44) seconds. But the fluctuations may well be more rapid yet. ... [improved experiments} should
provide a more sensitive probe within the next few years. ...".

Plaga shows that finite decoherence time may permit experimental communication of information among the Many
Worlds.

Anglin, Paz, and Zurek mention experiments by Brune et al in which the increase of the decoherence rate as the square
of the separation scale is confirmed over a limited range of separations. Anglin, Paz, and Zurek show that decoherence
can be very complicated due to such things as colored noise, dissipative terms with memory, backreactions, temporal
and spatial non-linearity, and non-locality. Such things can cause saturation of decoherence at long distances and other
interesting things.

http://xxx.lanl.gov/abs/gr-qc/9409001
http://xxx.lanl.gov/abs/hep-th/9408172
http://xxx.lanl.gov/abs/gr-qc/9310032
http://xxx.lanl.gov/abs/quant-ph/9701024
http://xxx.lanl.gov/abs/quant-ph/9510007
http://xxx.lanl.gov/abs/quant-ph/9611045
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Hawking and his students propose that creation of virtual pairs of Planck-energy black holes (a phenomenon that
should also occur in the D4-D5-E6-E7 model upon reaching the energy scale of its Planck length lattice) should cause
macroscopic black holes should evaporate down to Planck size and then disappear in the sea of virtual black holes.

The virtual pairs of Planck-energy black holes are similar to fermion particle-antiparticle pairs and to the quantum
information theory virtual qubit-anti-qubit pairs of Cerf and Adami, which they call ebit-anti-ebit pairs, that are related
to negative conditional entropies for quantum entangled systems.

 

Click on the next line to see

Many-Worlds Quantum Computing
 

 

Worlds, Histories, Links, and Vertices

and LifeForms

Each World of the Many-Worlds D4-D5-E6-E7 model is described by a configuration of bosons on links and fermions
on vertices in a 4-dimensional HyperDiamond lattice spacetime.

In the D4-D5-E6-E7 model, the Many-Worlds Sum over Histories is a sum over all paths, each path being a history in
a 4-dimensional HyperDiamond lattice spacetime World.

Each path is a vertex-link-vertex-link-...-vertex sequence in a D4 lattice spacetime World.

To the extent two paths coincide, they may be said to be in the same World of the Many-Worlds. Where they differ,
they are in different Worlds.

A given link can only link two nearest-neighbor vertices in a 4-dimensional HyperDiamond lattice spacetime World
containing that link.

A given vertex can be connected to a nearest-neighbor vertex in many possible 4-dimensional HyperDiamond lattice
spacetime Worlds.

Consider 4-dimensional HyperDiamond lattice spacetime, with vertex structure like this stereo pair representation with
blue(+) to red(-) color coding for the 4th dimension:

http://xxx.lanl.gov/abs/quant-ph/9512022
http://xxx.lanl.gov/abs/quant-ph/9605002
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There are 8 links leading away from a given vertex to a nearest neighbor in a given 4-dimensional HyperDiamond
lattice World.

The 4 future lightcone links in the 4-dimensional HyperDiamond lattice form a vertex figure that is the future (blue)

tetrahedron: 

After a 4-dimensional rotation, it is clear that the figure can be called a quantum pentacle:

In the Many-Worlds Quantum Theory, any given vertex may be connected to a number of 4-dimensional
HyperDiamond lattice Worlds.

Therefore, each of the 4 quaternionic unit vector HyperDiamond future lightcone links {(+ 1 +/- i +/- j +/- k)/2 } (with
an even number of + signs) at the given vertex is a SUPERPOSITION of all possible links leading from the given
vertex to one of the possible Worlds.

A given quaternionic unit vector HyperDiamond future lightcone link leading from the given vertex does not really
look like a single link from the given vertex, but like a bundle of a finite (but large) number of links from the given
vertex to destination vertices, each in its own future history World:

If the links are regarded as such superpositions, the HyperDiamond future lightcone figure

can be called a HyperDiamond Quantum Pentacle.

In this picture, physics on a single link is reversible.

Irreversibility comes from the branching of the Many-Worlds, manifested by the fact that a single link is only one part
of the superposition of links that is a quaternionic unit 4-dimensional vector originating at the origin vertex.
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Consider a given link within the superposition .

By being at the origin vertex at the "start" of the the "experiment", you have effectively selected a particular World
containing the origin vertex.

To select the given link within the superpostion, you must select a particular future history World at the destination
vertex.

Then, the amplitude of each link in a superposition is determined by:

the fermion state of the given origin vertex;

the boson state of each of the other 7 lightcone links at the origin vertex in the World containing the prior history of
the given origin vertex;

the fermion state of the destination vertex; and

the boson state of each of the other 7 lightcone links at the destination vertex in the World containing the future history
of the destination vertex.

The probability of the link (in a sense, the probability of observation of the link) is the product of amplitude with its
complex conjugate, where the complex conjugate of the amplitude is the amplitude for the same link with past and
future interchanged by time reversal. (Compare the transaction picture of Cramer, Rev. Mod. Phys. 58 (1986) 647-687)

Three Types of Beings:

Massless Lightcone Beings

Massive Spacelike Beings

and

Abstract ManyWorlds Beings

A being made of massless light-cone particles

lives on the boundary of the light-cone. It exists in all times and sees alternative Worlds branching at all times. The
quantum phase, taking values in the helical covering space of U(1), is the means by which a light-cone being
determines the order of events and how amplitudes interfere. In other words, the quantum phase is the means by which
a light-cone being "tells time".

 
From the lattice point of view, 
the quantum phase is an internal symmetry 
related to the coassociative internal symmetry space, 
whose relative size to the associative physical spacetime 
is the Golden Ratio PHI.  
For each physical spacetime time-step, 
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the phase should advance by PHI radians, 
or by the fraction    2 pi / PHI    of a circle (about 222.5 degrees). 
Although pi is transcendental (e^(i pi) = -1) and PHI is algebraic, 
the continued fraction for PHI = 1 + 1/ 1 + 1/ 1 + 1/ 1 + ... 
shows that PHI is the most irrational number, and 
that steps of  2 pi / PHI  give a maximally uniform distribution 
of phases throughout time (non-unique, as  2 pi / PHI^2  is just as good, 
see Kappraff - Connections, McGraw-Hill, 1991). 
 
Therefore, a light-cone being always knows when/where it is 
by its phase, in a maximally efficient way. 
 
 

"In a world of light there are neither points nor moments of time; beings woven from light would live 'nowhere' and
'nowhen'; ... One point of CP3 [the 'Penrose paradise'] is the whole life history of a free photon -- the smallest 'event'
that can happen to light." (Yu. I. Manin, Mathematics and Physics, Birkhauser (1981), pp. 83-84)

Light-cone beings in our low-energy regime could be made up of any massless (not SU(2) weak bosons or scalar
Higgs) and unconfined (not SU(3) gluons) gauge bosons, i.e., photons and gravitons,

and

of massless neutrino fermions.

For Light-cone beings to be STABLE, they must be made of stable photons, gravitons, or neutrinos.

A being made of massive spacelike particles

lives in the interior of the light-cone. It has spacelike extent, and evolves in time. It exists in a limited spacetime
neighborhood with one past history (although a few others may be experimentally detectable) and can see alternative
future histories branching only near its present time.

"What binds us to spacetime is our rest mass, which prevents us from flying at the speed of light, when time stops and
space loses meaning." (Yu. I. Manin, Mathematics and Physics, Birkhauser (1981), p. 84)

Spacelike beings in our low-energy regime could be made up of massive SU(2) weak bosons, scalar Higgs, and
confined SU(3) gluons,

and

of massive lepton and quark fermions.

For Spacelike beings to be STABLE, they must be made of stable first-generation massive lepton and quark fermions.

Interactions between STABLE Lightcone beings and Spacelike beings could be through Lightcone neutrinos, photons,
and gravitons interacting with Spacelike massive first-generation lepton and quark fermions.

ManyWorlds Abstract life forms

that live and move among the ManyWorlds would not be restricted by the lightcone structure of spacetime. Their
structure is described by the information theory of quantum computers. As Cerf and Adami have shown, quantum
information processes can be described by particle-antiparticle diagrams much like particle physics diagrams.

Consequently, the underlying structure of ManyWorlds abstract life forms should be fundamentally similar to that of
Light-cone life forms and Massive life forms, which are also based on particle physics.

http://xxx.lanl.gov/abs/quant-ph/9512022
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Click on the next line to see

Quantum Consciousness
 

 

Advanced Waves from the Future
Jack Sarfatti comments on a paper of Hoyle and Narlikar 
(Rev. Mod. Phys. 67 (1995) 113-155):
 
Classically, if "we use only retarded electromagnetic waves 
that propagate on the future light cone of their source events, 
conservation of energy for an accelerating classical point charge 
implies HN's Lorentz-covariant tensor eq. 2.2 on p.116
 
md^2a^i/da^2 = eFret^i k da^k/da + 
 
+ (4/3)e glk(d^3a^i/da^3 da^l/da - d^3a^l/da^3 da^i/da) da^k/da 
 
The first term on the RHS is 
the external Lorentz force for the point charge. 
The second term involving the third derivative of 
the particle's postion relative to the proper time along its world line
is the self-force or radiation reaction. 
This equation cannot be deduced from the Lagrangian of 
traditional classical electrodynamics for point charges 
in purely retarded causal electromagnetic fields. 
It is put in adhoc in order to obey conservation of energy. 
 
If you choose a time symmetric sum of advanced and retarded waves 
there is no radiaton and no radiation reaction. 
Anti-causal advanced waves propagate 
on the past light cone of their source events. 
Dirac used HN's eq. 2.3
which is half the difference of the retarded and advanced waves.
 
                          R^i k = (1/2){Fret^i k - Fadv^i k} 
 
Dirac ... 
showed that the individual self-fields diverge for the point charge, 
but their difference is finite and it is exactly equal to 
the adhoc radiation reaction term in eq. 2.2 above. 
 
The classical self-force when quantized is responsible 
for the spontaneous emission of bound atomic electrons 
in excited energy levels. 
This is amazing and highly suggestive 
that we are close to the secrets of Einstein's 'Old One'.   
...
HN then develop the quantum version of their classical theory 
using the Feynman path method. 
The quantum 'influence functional' of the future of our Universe 
replaces the classical absorber boundary condition. 
They show that there are no renormalization infinities 
in the delayed action-at-a-distance theory at the quantum level 
because of damping by 
the cosmological influence functional of the entire future Universe 
on every charged particle ...
[HN say that:] 
     '... the apparently local behavior of a quantum system 
      actually involves the response of the Universe 
      via an influence functional 
      which arises when we take into account 

http://www.qedcorp.com/pcr/pcr/hoyleaad.html
http://www.qedcorp.com/pcr/pcr/hoyleaad.html
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      how the absorber reacts back (via advanced potentials) 
      on the local system. 
      The influence functional enters into any probability calculation 
      in the path integral approach whenever 
      the effects of external variables on the local system 
      are integrated out. 
      It is a double integral over paths and conjugate paths. ... 
      the conjugate paths arise in the calculation of 
      probability for spontaneous transition of the atomic electron, 
      involving the response of the Universe, 
      when the effects of the individual absorber particles 
      are integrated out.' p. 147 
The congugate paths in this case carry negative energy em waves 
propagating backwards in time.
They ... replace the virtual photon vacuum fluctuations 
of the traditional quantum electrodynamics."  
 
 

Quantum Mind, Zeno and Anti-Zeno, and Fate

In the cosmology of the D4-D5-E6-E7-E8 VoDou Physics model, the universe is open.

Does it obey the quantum version of the total absorber boundary condition?

YES, because the open universe is also a totally Many-Branched universe, in the sense that any future world-line from
any chosen point will eventually encounter a "new universe" branching off from the chosen universe.

A quantum mind could interact with the anti-causal advanced conjugate paths coming from anything in either the
future part of the chosen universe or from any of the new universe Many-Branches.

HOW MIGHT A QUANTUM MIND BE ABLE TO SELECT which of the Many-Worlds it will experience in the
future?

Fred Wolf uses the Watched-Pot property of quantum theory (also called the Quantum Zeno Effect) to provide part
of the answer. The Watched-Pot property is just the fact that, if some types of quantum systems are observed
constantly, their states do not change.

In Temporal behavior and quantum Zeno time of an excited state of the hydrogen atom, quant-ph/990501, P. Facchi
and S. Pascazio of Bari, Italy, say: "The quantum Zeno time of the 2P-1S transition of the hydrogen atom is computed
and found to be approximately 3.59 x 10^(-15) s (the lifetime is approximately 1.595 x 10^(-9) s). The temporal
behavior of this system is analyzed in a purely quantum field theoretical framework and is compared to the exponential
decay law. ...".

For some types of quantum systems, there is a Quantum Anti-Zeno Effect, whereby observation accelerates change of
state. The Quantum Anti-Zeno Effect is described in quant-ph/9901060 by M. Lewenstein and K. Rzajzewski. Their
abstract states: "... near threshold decay processes may be accelerated by repeated measurements. Examples include
near threshold photodetachment of an electron from a negative ion, and spontaneous emission in a cavity close to the
cutoff frequency, or in a photon band gap material.".

Pascazio and Facchi, in their paper quant-ph/9904076 entitiled Modifying the Lifetime of an Unstable System by an
Intense Electromagnetic Field, say: "... We shall look at the temporal behavior of a three-level system ... where level
#1 is the ground state and levels #2, #3 are two excited states. The system is initially prepared in level #2 and if it
follows its natural evolution, it will decay to level #1. The decay will be (approximately) exponential and characterized
by a certain lifetime, that can be calculated from the Fermi Golden Rule. But what happens if one shines on the system
an intense laser field, tuned at the transition frequency 3-1? ... the so-called quantum Zeno effect ... the lifetime of the
initial state depends on the intensity of the laser field. In the limit of extremely intense field, the decay should be
considerably slowed down. ... for physically sensible values of the laser field, the decay can be enhanced, rather than

http://www.qedcorp.com/pcr/pcr/wolfpot.html
http://xxx.lanl.gov/abs/quant-ph/9905017
http://xxx.lanl.gov/abs/quant-ph/9905017
http://xxx.lanl.gov/abs/quant-ph/9901060
http://xxx.lanl.gov/abs/quant-ph/9904076
http://xxx.lanl.gov/abs/quant-ph/9904076
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hindered. This can be viewed as an "inverse" quantum Zeno effect. The whole problem is related to electromagnetic
induced transparency ...".

In Towards a quantum Zeno tomography, quant-ph/0104021, by P. Facchi, Z. Hradil, G. Krenn, S. Pascazio, and J.
Rehacek, the abstract states: "... We show that the resolution "per absorbed particle" of standard absorption tomography
can be outperformed by a simple interferometric setup, provided that the different levels of "gray" in the sample are
not uniformly distributed. The technique hinges upon the quantum Zeno effect and has been tested in numerical
simulations. ...".

 

Both the Quantum Zeno Effect and Quantum Anti-Zeno Effect could be used by a

Quantum Mind to choose a Branch of the Many-Worlds.

 

Uncertainty Principle

Cerf and Adami have shown that information theory of quantum computers can give negative conditional entropies for
quantum entangled systems. Therefore negative virtual information can be carried by particles, and quantum
information processes can be described by particle-antiparticle diagrams much like particle physics diagrams.

Consequently, the underlying structure of Many-Worlds abstract life forms should be fundamentally similar to that of
Light-cone life forms and Massive life forms.

     
To get an idea of how to think about Many-Worlds on lattices, 
here is a rough outline of how the Uncertainty Principle works: 
 
 
Do NOT (as is conventional) say that a particle is 
sort of "spread out" around a given location in a given space-time  
 
                      |
                      x
                     xxx
                   xxxxxxx
              xxxxxxxxxxxxxxxxx
 
due to "quantum uncertainty".  
 
Instead, say that the particle is really at a point in space-time
 
                      |
                      x
 
BUT that the "uncertainty spread" is not a property of the 
particle, but is due to dynamics of the space-time, 
in which particle-antiparticle pairs x-o are being created
sort of at random.  For example, in one of the Many-Worlds,
the spacetime might not be just 
 
                      |
 
but would have created a particle-antiparticle pair
 
                      |
                x - o 
 
If the original particle is where we put it to start with, 
then in this World we would have 
 
                      |

http://xxx.lanl.gov/abs/quant-ph/0104021
http://xxx.lanl.gov/abs/quant-ph/0104021
http://xxx.lanl.gov/abs/quant-ph/9512022
http://xxx.lanl.gov/abs/quant-ph/9605002
http://xxx.lanl.gov/abs/quant-ph/9605002
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                x - o x 
 
Now, if the new o annihilates the original x, 
we would have 
 
                      |
                x       
                      
and, since the particles x are indistinguishable from each other, 
it would APPEAR that the original particle x was at a different 
location, and the probabilities of such appearances would 
look like the conventional uncertainty in position.  
 
 
In the D4-D5-E6-E7-E8 VoDou Physics model, correlated states, 
such as 
a particle-antiparticle pair coming from the non-trivial vacuum, 
or 
an amplitude for two entangled particles, 
extend over a part of the lattice that includes both particles. 
The stay in the same World of the Many-Worlds 
until they become uncorrelated. 
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Tony's Home

Are "Other" Quantum Theories 
Really Different 

from Many - Worlds ? 
 

Bohm - Pilot Wave

Sarfatti - Back-Reaction

Conformal Quantum Relativity

Nelson - Markovian Diffusion - Adler

Sakharov - ZPF

Hadley - Topology

Ford - Quantum Chaos

Umezawa - Thermo Field Dynamics

Prigogine - Nonequilibrium Thermodynamics

 
 
What are the relationships among: 
Feynman Checkerboards; Ising Models;
Cellular Automata, and Wei Qi ? 
 
 

 

 

David Bohm's Quantum Potential

has Geometric Structure of MacroSpace

on which Jack Sarfatti's Back-Reaction acts.
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Maxwell's Equations imply Special Relativity.

Quantum Mechanics describes the Hydrogen Atom.

The 15-dimensional Conformal Group Spin(4,2)

is the maximal symmetry group of both Maxwell's Equations and the Hydrogen Atom,

as well as, as shown in hep-th/9907009 by Liu, Ma, and Hou, the canonical Dirac Lagrangian for massive
fermions.

The Conformal Group Spin(4,2) = SU(2,2) is used in the D4-D5-E6 physics model to describe Gravity and the
Higgs Mechanism, and also shows relationships between Special Relativity and Quantum Theory.

Barut and Raczka, in their book Theory of Group Representations and Applications (World 1986), describe the 15
Lie algebra basis elements of the Conformal Group Spin(4,2) = SU(2,2), which are 3 Spatial Rotations, 3 Lorentz
Boosts, 4 Spacetime Translations, 1 Scale Transformation, and 4 Special Conformal Transformations.

In Chapter 13 (particularly section 13.4) Barut and Raczka show that wave equations for massive particles are formally
invariant under the Conformal Group if the mass is transformed by the 1 Scale Transformation and the 4 Special
Conformal Transformations of the Conformal Group.

Barut and Raczka also show in Chapter 13 that in the Non-Relativistic limit the generators of the 15-dimensional
Conformal Group contain the 10-dimensional projective Galilei Group, and that the Schrodinger Operator is invariant
under a 12-dimensional Schrodinger Lie Algebra that is made up of the 10-dimensional Galilei Lie Algebra plus 1
modified Scale Transformation and 1 modified Special Conformal Transformation. Then the 12 Schrodinger Lie
Algebra generators are represented in momentum space by

Ho = (1 / 2m) p^2
P = p
J = q x p
M = - t p + m q
D = (t / m) p^2 + (1 / 2) ( p . q + q . p )
Ko = - (t^2 / 2m) p^2 + (1 / 2) t ( p . q + q . p ) - (m / 2) q^2

and the 12-dimensional Schrodinger Group contains as a subgroup the 3-dimensional group SU(1,1) = Spin(2,1) =
SL(2,R) generated by Ho, D, and Ko. In particular, the Lie Algebra SU(1,1) solves the 3-dimensional quantum
oscillator with Hamiltonian H = (p^2 / 2m) + L q^2 and also solves the free particle with Hamiltonian H = p^2 / 2m.

Note that SU(1,1) is a non-compact version of the Weak Force Lie Algebra SU(2) and that, if the remaining 9
generators from P, J, and M are identified with a U(3) Lie Algebra, then the Schrodinger Lie Algebra is a version of
SU(2)xU(3) = SU(2)xU(1)xSU(3) of the Standard Model.

In Chapter 21 (particularly section 21.3.D) Barut and Raczka consider the Relativistic case in which the 15-
dimensional Conformal Group Spin(4,2) is considered as an extension of the 6-dimensional Lorentz Group Spin(3,1) =
SL(2,C). In this case, the Scale Transformation plus a Special Conformal Transformation plus Time Translation make
up a 3-dimensional subgroup of the Conformal Group, that is, the 3-dimensional group SU(1,1) = Spin(2,1) = SL(2,R).
They then show that one representation of this SU(1,1) subgroup gives the Klein-Gordon equation, and another
representation gives the second order Dirac equation for the Coulomb potential.

http://xxx.lanl.gov/abs/hep-th/9907009
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Paul J. Freitas uses 4-Dim Euclidean Spatial Space to derive Special Relativity from Quantum Theory in his paper
Connections between Special Relativity, Charge Conservation, and Quantum Mechanics dated 25 March 1998. Freitas
describes particles as existing in a 4-dimensional Euclidean Spatial Space, as opposed to a 3-dimensional Euclidean
Spatial Space in 4-dimensional Spacetime. As he says, "... It is possible to add one dimension to our three dimensions
of space in such a way that we can treat simple objects with and without rest mass exactly the same way. This new
four-space has the nice property of being Euclidean, and yields all of the usual relativistic properties through a few
simple, familiar postulates. ... simple particles of matter can be described as existing in a Euclidean four-space as
described above, with the proper time of the particle being related to the fourth, non-obvious position component. In
such a space, all simple forms of matter are constantly moving at the speed of light. ... [distance in the fourth spatial
dimension is] what is commonly referred to as the spacetime interval [dw^2 = c^2 dt^2 - dx^2 - dy^2 - dz^2] ... By
considering a few well-understood physical processes, we shall see that the momentum of a particle in the fourth
direction may correspond to its charge, which means that charge conservation is just a form of momentum
conservation. ... In fact, we can start with four-dimensional quantum mechanics and derive the results of special
relativity very naturally, with even fewer assumptions. ...".

The 4-dimensional Euclidean Space of Freitas seems to be related to the 4-dimensional Euclidean subspace of the
vector space of the Conformal Group Spin(4,2) = SU(2,2) that is used by Barut and Raczka to describe Quantum
Theory and Spacetime Symmetry, and by me in the D4-D5-E6 physics model to describe Gravity and the Higgs
Mechanism.

 

The D4-D5-E6 model coset spaces E6 / (D5 x U(1)) and D5 / (D4 x U(1)) are Conformal Spaces. You can continue
the chain to D4 / (D3 x U(1)) where D3 is the 15-dimensional Conformal Group whose compact version is Spin(6),
and to D3 / (D2 x U(1)) where D2 is the 6-dimensional Lorentz Group whose compact version is Spin(4).
Electromagnetism, Gravity, and the ZPF all have in common the symmetry of the 15-dimensional D3 Conformal
Group whose compact version is Spin(6), as can be seen by the following structures with D3 Conformal Group
symmetry:

Maxwell's equations of Electromagnetism
Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Further, the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the D3 Conformal
Group Lie Algebra in the same way that the 12-dimensional Schrodinger Lie Algebra is related to the D3 Conformal
Group Lie Algebra.

 

Click Here to see Segal's Conformal Theory and GraviPhotons.

 

 

Another probabilistic approach to Quantum Theory 
is 

Edward Nelson's Quantum Fluctuations

http://xxx.lanl.gov/abs/quant-ph/9710051
http://www.math.princeton.edu/~nelson/
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in which the Schrodinger equation is derived 
from the variational principle 
using Markovian gaussian diffusion processes 
acting through a Background Field.  
 
 
The Background Field, according to Robert Bass, 
has its source in the Coulomb forces from all 
the leptons and quarks of our universe.  
Today, 
most of them are electrons and protons of hydrogen atoms.  
The Background Field can be represented from the 
Newton-Coulomb differential equation for a hydrogen atom, 
with the RHS being, not zero, but  hW  where  W = N+ - N- 
is a White Noise source of zero mean and non-zero variance 
whose power spectrum is Lorentz invariant frequency-cubed 
with a Planck energy cut-off, and h is Planck's constant.   

Although only for light-cone (massless) particles is the frequency-cubed power spectrum Lorentz invariant, it is
possible to describe realistic physics, including even massive particles, using only light-cone particles. Background
fields, especially, can be so described. Penrose and Rindler (Spinors and Space-time, vol. 1, section 5.12, Cambridge
1984, reprinted with corrections1986) state: "... in classical electrodynamics when applying the Lorentz force to a point
charge [s]ome concept of background field is required ... since the full field diverges ... at the charge itself ... [T]he
advanced and retarded background fields (where they are defined) are both automatically massless free fields. ... We
may think of the total interacting field as composed of pieces in which fields propagate for a while along null straight
lines as massless free fields, but scatter repeatedly at points in this interior region. The novel feature that arises in our
approach is the propagation entirely along null lines between scatterings. ... [We briefly indicate] a corresponding
treatment of the Maxwell-Dirac system. ... It would be interesting also to develop our procedure (with or without
twistors) into a full description of quantum electrodynamics. ... The diagrams arising here are in many ways analogous
to Feynman diagrams. But there is the unusual feature that here we are concerned only with null space-time
separations, even for massive fields. ..." Iwo Bialynicki-Birula used a similar approach to formulate Dirac and Weyl
equations on a cubic lattice as Quantum Cellular Automata. His Quantum Cellular Automaton is fundmentally a
Feynman Checkerboard, in which mass is the amplitude to change light-cone direction, and motion of all particles is a
sequence of light-cone motions.

The mean position of the electron in the atom is Newton+Coulomb, 
but hW causes the elecron to follow a Zitterbewegung path 
described by probability distribution RHO, which can be 
factored  RHO = PSI* PSI  where PSI is a complex function 
that must evolve by Schroedinger's Equation.
Puthofff has shown that 
an electron in an atom emits radiation due to its orbital motion, 
but that the energy loss by radiation is matched by 
the energy it absorbs from the Background Field if 
and only if the electron path follows a Bohr orbit.  
The Background Field contains dipole radiation 
of every frequency and every direction, so that 
there are plane waves simultaneously touching 
each and every particle in the universe.  
Each particle does not know what the other is doing, 
but, as Nelson says, the Background Field knows.  
 
The diffusion processes of Nelson 
may be related to the diffusion calculations 
of fundmental physical constants, 
such as force strengths, 
in the theory under development by Michael Gibbs 
which in turn is related to the D4-D5-E6 physics model. 

As Nelson says in his book Quantum Fluctuations (Princeton 1985, pp. 101-102), his Conservative Markovian
Diffusions on the configuration space M of unordered N-tuples of spatial coordinates in R3 for N indistinguishable
particles "... fall into two sharply different classes according to the statistics obeyed. ...". "... In the first case (Bose-
Einstein statistics) it is a symmetric function ... and in the second case (Fermi-Dirac statistics) it is an antisymmetric
function ... a superposition of a symmetric and an antisymmetric wave function does not define a diffusion on M. ..."

The Background Field may be related to 
the Zero Point Fluctuation - Gravity idea of Sakharov.
and the PSI-field of Bohm, 
 

http://xxx.lanl.gov/abs/hep-th/9304070
http://members.aol.com/jmtsgibbs/index.htm
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Philip Pearle, in his review of Nelson's book 
Quantum Fluctuations (Princeton 1985), 
says (Nature (6 Feb 1986)): 
"...Nelson shows that, in this theory, ... [there is] ...
non-local behaviour, and ... writes: 
'... a theory that violates locality is untenable'. 
... It is interesting that upon encountering this difficulty, 
David Bohm, the author of a similar theory (differing from 
Nelson's in that the equation of motion is deterministic), 
has embraced it, delighting in the principle that 
everything is connected to everything else." 

 

Lee Smolin, in his paper Stochastic Mechanics and Hidden Variables, printed in the book Quantum Concepts in Space
and Time (Penrose and Isham, eds., Oxford 1986) describes Nelson's derivation of quantum mechanics as a Brownian
motion process, discussing the wave function

PSI = sqrt(rho) exp( i S / hbar )

in which "... Schrodinger's equation ... decomposes into a conservation equation with the current velocity defined as
[note that v = (1/2)(b + b*), where b and b* are motions for forward and backward time steps, is distinct from the
osmotic velocity u = (1/2)(b - b*)]

v = (1/m) divS

and the dynamical equation [which] ... has the form of a Hamilton-Jacobi equation for the motion of a particle in a
potential V plus an additional term

Vquantum = (hbar^2 / 2m) div^2 (sqrt(rho) / rho )

... In stochastic mechanics, the term Vquantum is derived ... from the general theory of Brownian motion ... by
specifying that the Brownian motion processes satisfy three additional conditions ...

(1) The current velocity is irrotational. Thus, there exists a function S(x,t) such that m v = div S.
(2) In spite of the fact that the particle is subject to random alterations in its motion there exists a conserved
energy, defined ... as E = INT d^3x rho((x,t) [ (1/2) m v^2 + (1/2) m u^2 + V(x).
(3) The diffusion constant VC is inversely proportional to the inertial mass of the particle, with the constant of
proportionality being a universal constant hbar: VC = hbar / m.

... an ensemble of Brownian processes which are so delicately correlated that an exactly conserved energy of the form
(2) may be defined in terms of their probability distribution [and which obey the other condidtions] will behave as if
each member of the ensemble is coupled to the probability distribution of the whole ensemble ...".

In some respects, Dirac anticipated some of the fundamental ideas of Nelson's Stochastic Quantum Theory. In 1951-
1954, Dirac advocated the reality and utility of the aether, as shown in this quote from pages 202-203 of Dirac: A
Scientific Biography, by Helge Kragh (Cambridge 1990): "... "Let us imagine the aether to be in a state for which all
values of the velocity of any bit of aether, less than the velocity of light, are equally probable. ... In this way the
existence of an aether can be brought into complete harmony with the principle of relativity." Dirac identified the ether
velocity with the stream velocity of his classical electron theory ... it was the velocity with which small charges would
flow if they were introduced. ... in the spring of 1953, Dirac proposed that absolute time be reconsidered. ... The ether,
absolute simultaneity, and absolute time "... can be incorporated into a Lorentz invariant theory with the help of
quantum mechanics ..." ... he was unable to work out a satisfactory quantum theory with absolute time and had to rest
content with the conclusion that "one can try to build up a more elaborate theory with absolute time involving electron
spins ...". Recall that Nelson's non-local stochastic quantum mechanics (which I think can be formulated
consistently with Bohm theory) involves (see the paper by Smolin in the book Quantum Concepts in Space and Time
(Penrose and Isham, eds), at page 156) a diffusion constant that "... is inversely proportional to the inertial mass
of the particle, with the constant of proportionality being a universal constant hbar: v = hbar / m ...". Compare
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this with Dirac's 1951 suggestion that the electromagnetism U(1) gauge-fixing condition should be A A = k^2 where
(see page 199 in Kragh's book I am omitting some sub and superscript mus and nus): "... In order to get agreement
with the Lorentz equation, the constant k was indentified with m/e The four-velocity v of a stream of electrons ws
found to be related to A by v = (1/k) A ..." which gives for Dirac's theory v = e / m.

 

Carlos Rodriguez in section 8 of physics/9808010 describes a generalization of the Markov property that permits
derivation of the Schrodinger equation for Clifford Algebra valued conditional measures, such as might be used to
construct the D4-D5-E6 physics model.

With respect to the Schrodinger equation, Rodriguez cites quant-ph/9804012 by Ariel Caticha, whose abstract says:
"Quantum theory is formulated as the only consistent way to manipulate probability amplitudes. The crucial ingredient
is a consistency constraint: if there are two different ways to compute an amplitude the two answers must agree. This
constraint is expressed in the form of functional equations the solution of which leads to the usual sum and product
rules for amplitudes. A consequence is that the Schrodinger equation must be linear: non-linear variants of quantum
mechanics are inconsistent. The physical interpretation of the theory is given in terms of a single natural rule. This
rule, which does not itself involve probabilities, is used to obtain a proof of Born's statistical postulate. Thus,
consistency leads to indeterminism." Caticha also says that "... the fact that Born's postulate is actually a theorem was
independently discovered long ago by Gleason, by Finkelstein, by Hartle and by Graham. ...".

 

Guido Bacciagaluppi in quant-ph/9811040 says: "In de Broglie and Bohm's pilot-wave theory, as is well known, it is
possible to consider alternative particle dynamics while still preserving the | PSI |^2 distribution. I present the
analogous result for Nelson's stochastic theory, thus characterising the most general diffusion processes that preserve
the quantum equilibrium distribution, and discuss the analogy with the construction of the dynamics for Bell's beable
theories. I briefly comment on the problem of convergence to | PSI |^2 and on possible experimental constraints on the
alternative dynamics."

 

In his book Quantum Theory as an Emergent Phenomenon (Cambridge 2004), Stephen L. Adler says: "...

quantum mechanics is not a complete theory, but rather is an emergent phenomenon arising
from the statistical mechanics of matrix models that have a global unitary invariance ...

The exposition of the text is based on dynamical variables that are matrices in complex Hilbert space, but many of the
ideas carry over to a statistical dynamics of matrix models in real or quaternionic Hilbert space ...

our idea is to start from a classical dynamics in which the dynamical variables are non-commutative matrices or
operators. (We will use the terms matrix and operator interchangeably throughout this book, and do not commit
ourselves as to whether they are finite NxN dimensional, or infinite dimensional as obtained in the limit N --> oo.)
Despite the non-commutativity, a sensible Lagrangian and Hamiltonian dynamics is obtained by forming the
Lagrangian and Hamiltonian as traces of polynomials in the dynamical variables, and repeatedly using cyclic
permutation under the trace ... We further assume that the Lagrangian and Hamiltonian are constructed without use of
non-dynamical matrix coefficients, so that there is an invariance under simultaneous, identical unitary transformations
of all the dynamical variables, that is, there is a global unitary invariance. We assume that the complicated dynamical
equations resulting from this system rapidly reach statistical equilibrium, and then show that with suitable
approximations, the statistical thermodynamics of the canonical ensemble for this system takes the form of quantum
field theory. ... The requirements for the underlying trace dynamics to yield quantum theory at the level of
thermodynamics are stringent, and include both the generation of a mass hierarchy and the existence of boson-fermion
balance. ... From the equilibrium statistical mechanics of trace dynamics, the rules of quantum mechanics emerge as an
approximate thermodynamic description of the behavior of low energy phenomena. "Low energy" here means small

http://omega.albany.edu:8008/carlos
http://xxx.lanl.gov/abs/physics/9808010
http://xxx.lanl.gov/abs/quant-ph/9804012
http://xxx.lanl.gov/abs/quant-ph/9811040
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relative to the natural energy scale implicit in the canonical ensemble for trace dynamics, which we identify with the
Planck scale, and by "equilibrium" we mean local equilibrium, permitting spatial variations associated with dynamics
on the low energy scale. Brownian motion corrections to the thermodynamics of trace dynamics then lead to
fluctuation corrections to quantum mechanics which take the form of stochastic modifications of the Schrodinger
equation, that can account in a mathematically precise way for state vector reduction with Born rule probabilities. ...

there is a conserved operator with the dimensions of action, which we call Cbar, which is equal to the sum of bosonic
commutators [p,q] minus the corresponding sum of fermionic anticommutators {p,q}, and which is the conserved
matrix-valued Noether charge corresponding to the assumed global unitary invariance ...

we treat the classical dynamics of matrix models as fundamental ... To introduce statistical methods, we first define a
natural measure for matrix phase space, and show that this measure obeys a generalized Liouville theorem. ... the
generic conserved quantities H, N, and Cbar appear multiplied by Lagrange multipliers that represent generalized
"temperatures." ... we specialized the ensemble to one that has maximal symmetry consistent with the ensemble
average <Cbar>AV being non-zero, which we show implies that <Cbar>AV can be written as ieff hbar ... The matrix
ieff will play the role of i ... hbar will play the role of reduced Planck's constant ...

Smolin considers classical matrix models, with an explicit stochastic stochastic noise along the lines of that used by
Nelson ... giving rise to the quantum behavior ... elements of their approaches that will ultimately be seen to share
common ground with ours ...

.. the Copenhagen interpretation ... state[s] by fiat that the unitary state vector evolution of quantum mechanics does
not apply to measurement situations. One then adds to the unitary evolution postulate a second postulate, that of state
vector reduction, which states that after a measurement one sees a unit normalized state corresponding to the
measurement outcome ... with a probability given by the Born rule ...

In the "many-worlds" interpretation introduced by Everett ... there is no state vector reduction, but only Schrodinger
evolution of the entire universe. ... to describe N successive quantum measurements requires consideration of an N-
fold tensor product wave function. The mathematical framework can be enlarged to create a sample space by
considering the space of all possible such tensor products, and defining a suitable measure on this space. ... This
procedure ... is the basis for arguments obtaining the Born rule as the probability for the occurrence of a particular
outcome, that is, the probability of finding oneself on a particular branch of the universal wave function. ...

In Bohmian mechanics ... in addition to the Schrodinger equation ... one enlarges the mathematical framework by
introducing hidden "particles" moving in configuration space ... If the probability in configuration space is assumed to
obey the Born rule ... at some initial time, the Bohmian equations then imply that this continues to be true at all
subsequent times. Arguments have been given that the Bohmian initial time probability postulate follows from
considerations of "typicality" of initial configurations. ...

 Trace dynamics: the classical Lagrangian and Hamiltonian dynamics of matrix models ... The fundamental idea is to
set up an analog of classical dynamics in which the phase space variables are non-commutative, and the basic tool that
allows one to accomplish this is cyclic invariance under a trace. ... Quantum mechanical behavior will be seen to
emerge only when ... we study the statistical mechanics of the classical matrix dynamics formulated here. ...

... In general ... matrix dynamics ... is not unitary ... Thre is, however, a special case ... in which the trace dynamics
and the unitary Heisenberg picture evolutions coincide. ... consider ... Weyl-ordered Hamiltonians, in which the
bosonic operators are all totally symmetrized with respect to one another and to the fermionic operators, and in which
the fermionic operators are totally antisymmetrized with respect to one another. ...

The matrix model for M theory ... theta is a 16-component fermionic spinor ... with the transpose T ... so that thetaT is
simply the 16-component row spinor corresponding to the 16-component column spinor theta ... the gammai are a set
of nine 16x16 matrices, which are related to ... the Dirac matrices of spin(8) ...

 ... the combined effect of a decoupling of the effective, ensemble averaged, dynamics from the non-covariant ... term
in the canonical ensemble, and of the equipartition of Cbar, is the emergence of relativistic quantum field theory as the
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low energy effective approximation to a relativistic trace dynamics ... the equipartition theorem can be viewed as a
Ward identity application in classical statistical mechanics ...

... the emergence of quantum field dynamics from trace dynamics evades the Kochen-Specker theorem and Bell
inequality arguments against a "hidden variable" completion of quantum mechanics ...

... our Ward identity derivation ... contains a source of violation of local causality, which is the way the operator Cbar
enters ... Since ... the boson and fermion contributions to Cbar largely cancel ... it can have large fluctuations over the
operator phase space. Correspondingly, in any finite subsystem of the universe described by the canonical ensemble,
Cbar has large fluctuations over the ensemble and hence as a function of time. These fluctuations give rise to
corrections to the emergent quantum mechanics that we derived by replacing Cbar by its ensemble average. ... these
fluctuations do not affect the unit normalization of states, but add stochastic terms to the effective Schrodinger
equation that describes the time development of a state. In order to preserve state normalization, this Schrodinger
equation in the generic case must be nonlinear in the state, which introduces violation of local causality, since changes
in the wave function at one spatial point are instantaneously communicated, via the noise terms, to all spatial points. ...
the fluctuations in Cbar .. play the role of a Brownian "noise" which drives state vector reduction, in such a way as to
be precisely consistent with Born rule probabilities. ... the average over the noise of the density matrix obeys a linear
evolution equation ...

Brownian motion corrections to emergent quantum mechanics can provide the mechanism responsible both for the
reduction of the state vector, and for the emergence of the Born and ... (in the case of degeneracies) ... Luders
probability rules. ... with suitable assumptions, one can derive the standard stochastic Schrodinger equation for
objective state vector reduction. Depending on the details of the model, the stochastic driving terms in this equation
can couple to the total energy, to a local density ... , or to both ... when the stochastic drivign terms involve a set of
mutually commuting operators, this equation leads to state vector reduction with Born rule probabilities. ...

there is a plausible route leading from the underlying trace dynamics to CSL ... continuous spontaneous localization ...
reduction with mass proportional couplings ... which is the phenomenonlogically favored form of the CSL model ...
although the CSL literature often assumes a Gaussian form for the correlation function ... no particular choice of
functional form is needed ... the results are independent of the value of the correlation length rC, provided that ... rC ...
lies between microscopic and macroscopic dimensions. The value rC = 10^(-5) cm is typically assumed in the CSL
literature. ... Ghirardi, Pearle, and Rimini ... assume a correlation length rC = 10^(-5) cm, and propose the value ... [of
the] stochasticity parameter ... gamma = 10^(-30) cm^3 s^(-1) GeV^(-2) ... any instrument pointer displacement
involving at least 10^13 nucleons gives a reduction time ... 10^7 s^(-1) .... [which is] less than typical experimental
measurement times. ...

the underlying dynamics is not unitary, with the unitary dynamics of quantum field theory emerging ... as a
thermodynamic approximation;  this suggests an amelioration, in the underlying dynamics, of the infinities of quantum
field theory, provides a basis for understanding the nonlocal "paradoxes" of quantum theory, and may ... play a role in
establishing the large-scale uniformity of the universe. ...

our framework leads to not one but two copies of quantum field theory, corresponding to the eigenvalues +/-i of ieff;
we have not attempted to assign a physical role to the second copy, nor to the additional "off-diagonal" degrees of
freedom corresponding to the parts of the underlying matrices that anticommute with ieff. ... in real Hilbert space ... the
second copy of quantum field theory is absent. The reason is that in real Hilbert space ieff cannot be diagonalized, and
so itself plays the role of the imaginary unit of the emergent complex quantum theory.

We stress that we have not identified a candidate for the specific matrix model that realizes our assumptions ... there
may be only one, which could then provide the underlying unified theory of physical phenomena that is the goal of
current researches in high-energy physics and cosmology. ...

It is possible that the underlying dynamics may be discrete, and this could naturally be implemented within our
framework of basing an underlying dynamics on trace class matrices. ...

the ideas of this book suggest, one should seek a common origin for both gravitation and quantum field theory at the
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deeper level of physical phenomena from which quantum field theory emerges. ...".

 

 

 

Gravity from Vacuum Zero Point Fluctuation

is a fundamental ingredient of

Sidharth's Compton Radius Vortex model of the Electron,

and Paul Davies notes that the ZPF may provide a physical basis for Mach's Principle.

Gravity from Vacuum Zero Point Fluctuation was a conjecture of Sakharov in the 1960s. According to Misner,
Thorne, and Wheeler (Gravitation, Freeman 1973), Sakharov noted that, since in Flat Spacetime, the total density of
the Zero Point Fluctuation (ZPF) of the Vacuum (in the form of virtual particles and particle-antiparticle pairs) is zero.

In the D4-D5-E6 physics model, the zero value is not only due to renormalization (the argument of Sakharov) but may
be due to its ultraviolet finiteness as a unified theory of Gravity and the Standard Model.

Sakharov roughly estimates Standard Model part of the Zero Point Fluctuation energy density as

( hbar / 2 pi^2 ) INT k^3 dk

where k is the wave number of the ZPF and INT denotes integral.

Then, Sakharov looked at the Lagrangian L(0) for the Standard Model particles and fields (expressed in terms of wave
number k) in flat spacetime and its value L(R) in spacetime with Gravity expressed as curvature R

L(R) = A hbar INT k^3 dk + B hbar R INT k dk + terms of order 2 or higher in R

where A and B are coefficients, of order unity, in power series expansion in R.

The first term is just the Standard Model ZPF part of the Lagrangian L(R), so that if you ignore terms of order 2 or
higher, the second term should correspond to the Gravitational part of L(R), and in fact the second part is of the same
form as the gravitational part of the Hilbert action Lagrangian

( 1 / 16 pi G ) INT R (-g)^(1/2) dx = ( - c^3 R / 16 pi G ) INT dx

so that

B hbar R INT k dk = ( - c^3 R / 16 pi G ) and G = c^3 / ( - c^3 / 16 pi B hbar INT k dk )

and, since B is of order unity, the effective cutoff of the wave number k should be about

k(cut-off) = ( c^3 / hbar G )^(1/2) = 1 / Planck Length = 1 / 1.6x10^(-33) cm.

Interpreted in terms of the D4-D5-E6 physics model, since the ZPF for Gravity + the Standard Model is zero due to
ultraviolet finiteness, the ZPF for the Standard Model is equal in magnitude to the ZPF for Gravity, and the Einstein
curvature tensor G of Gravity can be written in terms of the stress-enregy tensor T of the particles and fields of the

http://www.physics.adelaide.edu.au/itp/staff/pcwd/Guardian/1994/940922Mach.html
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Standard Model and a cosmological constant LAMBDA (which, despite the name "constant", can be a variable -
Overduin and Cooperstock, in astro-ph/9805260, have described some other cosmological models with variable
cosmological constant) as

G = 8 pi T - LAMBDA g

Sakharov's conjecture in the 1960s was based only on in terms of wave number k, and not in terms of physical
particles and fields. When Puthoff attempted to work out Sakahrov's conjecture in terms of Electromagnetism (in a
formalism of stochastic electrodynamics but not in full Quantum ElectroDynamics), difficulties were encountered.

Subsequently, Haisch and Rueda showed in physics/9802030 and physics/9802031 that inertia can be due to
interaction with the heat bath of the ZPF (which ZPF heat bath may be similar to the Background Field of Nelson).
They noted that inertial mass is related to gravitational mass by the equivalence principle, and they feel that "... all
matter at the level of quarks and electrons is driven to oscillate (zitterbewegung in the terminology of Schroedinger) by
the ZPF. But every oscillating charge will generate its own ... fields. Thus any particle will experience the ZPF as
modified ever so slightly by the fields of adjacent particles ... and that is gravitation! It is a kind of long-range van der
Waals force. ...", but they do not claim to have shown that Sakharov's conjecture is true in detail.

Petkov in physics/9805028 says that "... One of the consequences of general relativity is that the velocity of
electromagnetic signals (or simply the velocity of light) in the vicinity of massive objects is anisotropic; it is believed
that this anisotropy is caused by the spacetime curvature. ... Due to the anisotropy of the speed of light the electric field
of an electron on the Earth's surface is distorted which gives rise to a self-force originating from the interaction of the
electron's charge with its distorted electric field. This self-force tries to force the electron to move down wards and
coincides with what is traditionally called a gravitational force. The electric self-force is proportional to the
gravitational acceleration g and the coefficient of proportionality is the mass "attached" to the electron's electric field
which proves to be equal to the electron's mass. In such a way the electron's passive gravitational mass turns out to be
purely electromagnetic in origin. ... "

Petkov also says "... At this stage it appears that quantum mechanical treatment of the electromagnetic mass is not
possible since quantum mechanics does not offer a model for the quantum object. ...", but that may be too pessimistic a
statement. A geometric model for the quantum object can be given by a geometric model for the Zero Point
Fluctuations of the Vacuum, which from the Many-Worlds point of view is MacroSpace and from Bohm's point of
view is the Super Implicate Order.

It also may be true that Petkov is incorrect in identifying Electromagnetic ZPF with Gravity, as that does not include
the other two Standard Model forces, the Color Force and the Weak Force, nor does it include the Higgs mechanism.
Perhaps Petkov's statement of identification should have been a weaker, but still interesting, statement of similarity,
based on the common Conformal Group symmetry of:

Maxwell's equations of Electromagnetism
Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Electromagnetism, Gravity, and the ZPF all have in common the symmetry of the Conformal Group whose compact
version is Spin(6).

Further,

the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the Conformal Group Lie
Algebra

in the same way that

the 12-dimensional Schrodinger Lie Algebra is related to the Conformal Group Lie Algebra.

http://xxx.lanl.gov/abs/astro-ph/9805260
http://www.calphysics.org/research.html
http://www.engr.csulb.edu/~ee/rueda.htm
http://xxx.lanl.gov/abs/physics/9802030
http://xxx.lanl.gov/abs/physics/9802031
http://www.calphysics.org/articles/zpf_staif98.pdf
http://xxx.lanl.gov/abs/physics/9805028
http://xxx.lanl.gov/abs/physics/9805028
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B. G. Sidharth notes that ZPF may describe the electron within its Compton Radius Region,

and that, according to pages 1192-1193 of Misner, Thorne, and Wheeler (Gravitation, Freeman 1973), the magnitude
DR of ZPF flucturations in the curvature of space in an Electon Compton Radius Vortex are

DR of the order of about Lp / (Rc)^3

where Lp is the Planck Length (about 1.6 x 10^(-33) cm), and Rc is the Electron Compton Radius (about 3.86 x 10^(-
11) cm). If you look only at orders of magnitude, you see that the fluctuations

DR are of the order of about 10^(-33) / (10^(-11))^3 = unity

so that, as Sidharth says,

"... In other words the entire curvature of the [Electron Compton Radius Vortex] ... can be thought to have been
created by these fluctuations alone ...".

Since Sidharth invokes "... the DeBrogiie-Bohm Hydrodynamical Formulation [of Quantum Theory] to picture an
[Electron] as a ... Vortex ...",

ZPF Quantum Fluctuations within the Electron Compton Radius Vortex
can be described by the Hydrodynamical Formulation of Bohm Quantum

Theory.

 

 

Mark J. Hadley has a Quantum Theory based on Topology.

 

 

A useful aspect of 

the density matrix approach
to Quantum Theory is that it can be formulated 
in terms of the Liouville equation. 
As Wilkie and Brumer have shown, quantum Liouville 
spectral projection operators and spectral densities, 
and hence classical dynamics, 
are shown to approach their classical analogs 
in the limit as h approaches 0. 
The correspondence is shown to occur 
via the elimination of essential singularities.  
Brumer acknowledges discussions with Joe Ford, 
whose interest in the Liouville equation 
and Quantum Chaos continued throughout his life.  

http://xxx.lanl.gov/abs/quant-ph/9808031
http://xxx.lanl.gov/abs/quant-ph/9808020
http://xxx.lanl.gov/abs/chao-dyn/9608014
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The Liouville equation and density matrices are used by 

Hiroomi Umezawa in his Thermo Field Dynamics
described in Advanced Field Theory (AIP 1993). 
 
Umezawa uses a superoperator formalism in which 
the density matrix is treated as a vector. 
 
If the density matrix is regarded as a vector, 
each of its components might be regarded as a state, 
which state might itself be represented as a vector. 
 
Such a "self-similar reflexive structure" 
is shared by the Octonions.  
As Onar Aam has noted, 
the 7 imaginary octonions are in 1-1 correspondence 
with the 7 E8 lattices, 
and each E8 lattice is an 8-dimensional lattice 
of integral octonions. 
These characteristics of octonions are 
the basis for construction of the D4-D5-E6 physics model. 
 

Ilya Prigogine
also uses the Liouville equation 
and density matrices in his book, The End of Certainty 
(Simon & Schuster (The Free Press) 1997).  
 
I disagree with Prigogine with respect to one point: 
Prigogine does not like to use Hilbert space 
in his Quantum Theory.  He says:  
"As long as we remain in Hilbert space,
there are deviations from the exponential [ decay ] for both
very brief times ... and very long times.  However, in spite of
a great number of experimental studies, no deviations from
exponential behavior have yet been detected.
...The precise exponential behaviour observed thus far shows
the inadequacy of Hilbert space description..." 
 
The non-exponential decay that Prigogine describes is 
known as the "watched pot" theorem (a watched pot does not boil,
and a frequently observed quantum system does not decay).  
 
Since Prigogine's book was published, the watched pot 
phenomenon HAS been experimentally observed, 
according to Physics News Update, at the University of Texas: 
PHYSICS NEWS UPDATE
The American Institute of Physics Bulletin of Physics News
Number 327 June 25, 1997
by Phillip F. Schewe and Ben Stein
"...
NON-EXPONENTIAL DECAY 
of a quantum system has been observed for the first time.
Many unstable systems such as a mass of radioactive nuclei will
characteristically undergo a process (quantum tunneling)
whereby the number of nuclei remaining in an initial state
after a time t will be proportional to e raised to a power of -at,
where a is a constant.
Quantum mechanics does not expressly forbid non-exponential decay,
and physicists at the University of Texas have now devised a scheme-
--sodium atoms trapped in a web of laser light-
--in which the rate of atoms escaping
(under the auspices of quantum tunneling) is non-exponential,
at least over intervals on the order of 10 microseconds.
(Nature, 5 June 1997.)
..." 
 
 

However, Prigogine's use of the Liouville approach 

http://www.stud.his.no/~onar/
http://www.hep.net/documents/newsletters/pnu/1997/pnu-327.html
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to Quantum Theory with density matrices 
to try to understand the Arrow of Time 
in terms of chaos in the corresponding classical limit 
is interesting to me. 
In particular, Prigogine describes the Arrow of Time 
in terms of Bernoulli Schemes.  
 

 

 

Tony's Home

......
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Tony's Home

AKIRA, by Katsuhiro Otomo, combines Japanese cultural history and modern physical science.

 

The history of Japan as a Nation of Islands began at the end of the Ice Age Civilization, about 11,600 years ago, the
Jomon people took refuge in the Japanese Islands from flooding of the northern Sunda ocean shelf.

About 400 BC, the Yayoi displaced the Jomon people of the Ice Age Civilization and founded the present-day
Japanese civilization. According to tradition, the founding took place about 660 BC when the Sun Goddess,

Amaterasu, had a divine child, Ninigi, who then gave birth to Jimmu Tenno, who then constructed a palace on the
Plain of Yamato.

By about 400 AD the country was united as Yamato Japan with its political center in and around the province of
Yamato (around today's Nara prefecture). The period is also referred to as Kofun period because of the large tombs

(kofun) that were built for the political leaders of that era. Buddhism was imported into Japan in the year 538 or 552.

Around 645, Nakatomi no Kamatari started the era of the Fujiwara clan and instituted the Taika reforms which adopted
the culture and system of the Chinese Tang dynasty.

Even after the Tang Dynasty (618-907 AD) declined in China, its high culture was preserved in Japan as the culture
admired by Katsuhiro Otomo in Akira. Japan defeated Mongol invaders from Korea in 1274 and 1281with the help of
the Kamikaze (Divine Wind Typhoons) and maintained its culture through the period of first contact with Europeans

(the Jesuit Francis Xavier arrived in 1549), until European and American traders, backed by naval force, entered Japan
and brought about the Meiji Restoration of 1868 through which Japan copied the Industrialization and Military
Imperialism of another island nation, England. Industrialization has been a successful addition to Tang culture.

Although Military Imperialism initially appeared to be succesful in wars with China (1894-95), Russia (1904-05),
Korea (1909), China (1915), and Manchuria (1931), the defeat of Japan in World War II showed that the adoption of

English Military Imperialism was a major mistake.

That defeat was brought about by bombs using a new (to humanity) power source, Nuclear Energy, developed in the

http://www.lool.net/Akira/
http://www.euronet.nl/users/jilesen/MAIN/STUDIES/STU.files/MANGA/akira.html
http://www.variable.net/hidden/japan/D1_1.J.HTM
http://www.japan-guide.com/e/e2131.html
http://www.japan-guide.com/e/e2131.html
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USA in 1941.

Although the USA has great power, it is (compared to Japan) quite young, having only a short (200 years or so)
history.

 

Teen-age motorcycle gang member Tetsuo (number 41) is studied by the Scientist and the Colonel.
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 Revolutionary Kei explains Akira to Kaneda, Tetsuo's motorcycler friend.

On seeing a Double Helix, Tetsuo (number 41) says: "... What ... What is it?! ... This shape ...! I know it ... the same
one Akira's always playing with! ... ?! ...?! ... Oh! ...".
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Lady Miyako, Number 19, says of Akira's mental powers: "... brains ... stimulated ... in specific patterns ... to modify
genetic material by causing a chain reaction in their DNA. ...

[Compare Resonant Connections between Human Brain Tubulin Electron States and Clover Genetic
Material (as well as other types of systems).]

... the power of your mind ... if you chose ... could lay waste to all the energy mankind has amassed. ... In reality, we
are all part of the flow of the same cosmic stream. Even scientists don't grasp what their calculations truly show them

...

[Compare the failure of some physicists to believe in Many-Worlds even though, as Charles Seife says in
Science 292 (4 May 2001) 823-825: "... Feynman ... treated electrons as ordinary point-particles that circle
their nuclei ... To make the [ Feynman ] method work, physicists had to take all possible orbits into
account simultaneously, rather than just one as in classical mechanics. Ordinarily, the infinite variety of
possible orbits makes Feynman's method impractical. But on page 902, Salieres, Paulus, and colleagues

show that the method does indeed hold the key to solving the mystery of the superionized atoms. ...".]

... Men gather together as though they would reverse the cosmic stream, but in truth they are only driftwood. Yet, even
as the stream sweeps them along ... they possess one power capable of stopping the stream. When this power is used,

the stream will stop for an instant

[Compare the Quantum Zeno Effect.] ...".

 

Tetsuo, Number 41, descibes his power ( here I edited it to refer to the Cosmological Constant GraviPhoton expansion of
our Universe, rather than the rotation of the Earth ) to scientists on a U. S. Navy aircraft carrier:
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Akira ( also Tetsuo ) is a true VoDou Chile.

[Jimi Hendrix taught himself to play the guitar while growing up in Seattle and living in Nashville and
Atlanta. Through English Cultural Imperialism, he achieved worldwide fame while living in London. His
ancestors were African and Cherokee. His death in 1970 (a year after Woodstock) may have been related

to FBI COINTELPRO operations against Black Panthers.]

 

 

As Tetsuo's brain pattern grows out of control, his body also grows uncontrollably without discipline.

 

 

Akira (number 28 [28 = dimension of D4 Lie Algebra]) and his friends Kikoyu, Takashi, and Masaru (numbers 25, 26,
27)
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use the Power of their combined Quantum Consciousness to create a disciplined Quantum State

that combines with the undisciplined growth of Tetsuo (number 41)

to create a new Zizzi Conscious Universe:

 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vodoch1.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vodoch2.au
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In 2001, Akira is being reintroduced to some new audiences. The Akira Manga is being reprinted (in black and white)
by Dark Horse and the Akira movie is being rereleased with new (hopefully better) English dubbing in theaters and in

DVD format.

The above images are taken from a Japanese language (English subtitles) VHS version of the movie Akira, and from
the black-and-white Dark Horse Akira Manga, and from the color Akira Manga. I used the Encyclopaedia Britannica

is a reference source about the history of Japan and about Jimi Hendrix.

 

I regret that my link to Andy Nguyen's Project Akira  is no longer working.

 

Tony's Home

......

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/ReqAkira.au
http://otakuworld.com/rings/akira.html
http://www.geocities.com/Area51/Vault/3433/
http://www.darkhorse.com/
http://zip.to/akira
http://www.altern.org/projectakira/
http://www.altern.org/projectakira/
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E6, Strings, Branes, and the Standard Model

E6 String Structure
Standard Model String Theory

In his paper hep-th/0112261 entitled Algebraic Dreams, Pierre Ramond says:

"... Nature shows that space-time symmetries with dynamics associated with gravity, and internal
symmetries with their dynamics described by Yang-Mills theories, can coexist peacefully. How does
She do it? ... there remain important unanswered questions. ...".

  According to a superstring theory web site:

"... For bosonic strings ...[you]... can ... do quantum mechanics sensibly only if the spacetime dimensions
number 26. For superstrings we can whittle it down to 10. ...

A Brief Table of String Theories

Type
Spacetime
Dimensions

Details

Bosonic 26
Only bosons, no fermions means only forces, no matter, with both open and
closed strings. Major flaw: a particle with imaginary mass, called the tachyon

I 10
Supersymmetry between forces and matter, with both open and closed strings,
no tachyon, group symmetry is SO(32)

IIA 10
Supersymmetry between forces and matter, with closed strings only, no
tachyon, massless fermions spin both ways (nonchiral)

IIB 10
Supersymmetry between forces and matter, with closed strings only, no
tachyon, massless fermions only spin one way (chiral)

HO 10
Supersymmetry between forces and matter, with closed strings only, no
tachyon, heterotic, meaning right moving and left moving strings differ, group
symmetry is SO(32)

HE 10
Supersymmetry between forces and matter, with closed strings only, no
tachyon, heterotic, meaning right moving and left moving strings differ, group
symmetry is E8 x E8

... There are higher dimensional objects in string theory with dimensions from zero (points) to nine, called
p-branes. In terms of branes, what we usually call a membrane would be a two-brane, a string is called a
one-brane and a point is called a zero-brane. ... A special class of p-branes in string theory are called D
branes. Roughly speaking, a D brane is a p-brane where the ends of open strings are localized on the
brane. A D brane is like a collective excitation of strings. ...

... the five superstring theories are connected to one another as if they are each a special case of some more
fundamental theory ...

... an eleven dimensional theory of supergravity, which is supersymmetry combined with gravity ... didn't
work as a unified theory of particle physics, because it doesn't have a sensible quantum limit as a point
particle theory. But this eleven dimensional theory ... came back to life in the strong coupling limit of
superstring theory in ten dimensions ... M theory is is the unknown eleven-dimensional theory whose low
energy limit is the supergravity theory in eleven dimensions ... many people have taken to also using M
theory to label the unknown theory believed to be the fundamental theory from which the known
superstring theories emerge as special limits ...

http://xxx.lanl.gov/abs/hep-th/0112261
http://superstringtheory.com/
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... We still don't know the fundamental M theory ...".

 

The purpose of this paper is to give an example of

Algebraic Reality:

A String Theory with E6 Structure that accurately represents Gravity and the Standard
Model.

The E6 exceptional Lie algebra string theory is a counterexample to Pierre Ramond's statement:

 "... M-theory and Superstring theories ... are the only examples of theories where ... union ...[of]... gravity
... and internal symmetries ... appears possible ...",

but is consistent with Pierre Ramond's statement:

"... Nature relishes unique mathematical structures. ... The Exceptional Algebras are most unique
and beautiful among Lie Algebras, and no one should be surprised if Nature uses them. ...".

Although Raymond sees the tensor-spinor relationships of exceptional groups as an obstacle, saying

"... The use of exceptional groups to describe space-time symmetries has not been as fruitful [as the use of
classical groups] ... One obstacle has been that exceptional algebras relate tensor and spinor representations
of their orthogonal subgroups, while Spin_Statistics requires them to be treated differently. ...",

I see the exceptional tensor-spinor relationships of E6 as a way to introduce fermions into String Theory without
naive 1-1 fermion-boson supersymmetry.

Ramond accurately describes E6 in these terms:

"... The traceless Jordan matrices [ J3(O)o ] ... (3x3) traceless octonionic hermitian matrices, each
labelled by 26 real parameters ... span the 26 representation of [ the 52-dimensional exceptional Lie
algebra F4 ]. One can supplement the F4 transformations by an additional 26 parameters ... leading
to a group with 78 parameters. These extra transformations are non-compact, and close on the F4
transformations, leading to the exceptional group E6(-26). The subscript in parenthesis denotes the
number of non-compact minus the number of compact generators. ...".

 

The following is my proposal to use the exceptional Lie algebra E6(-26), which I will for the rest of this message write
as E6, to introduce fermions into string theory in a new way, based on the exceptional E6 relations between bosonic
vectors/bivectors and fermionic spinors, in which 16 of the 26 dimensions are seen as orbifolds whose 8 + 8
singularities represent first-generation fermion particles and antiparticles.

This structure allows string theory to be physically interpreted as a theory of interaction among world-lines in the
Many-Worlds.

According to Soji Kaneyuki, in Graded Lie Algebras, Related Geometric Structures, and Pseudo-hermitian Symmetric
Spaces, Analysis and Geometry on Complex Homogeneous Domains, by Jacques Faraut, Soji Kaneyuki, Adam
Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000), E6 as a Graded Lie Algebra with 5 grades:

 g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2)

http://xxx.lanl.gov/abs/hep-th/0112261
http://xxx.lanl.gov/abs/hep-th/0112261
http://xxx.lanl.gov/abs/hep-th/0112261
http://xxx.lanl.gov/abs/hep-th/0112261
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 such that

g(0) = so(8) + R + R
dimR g(-1) = dimR g(1) = 16 = 8 + 8
dimR g(-2) = dimR g(2) = 8

 

Here, step-by-step, is a description of the E6 structure:

Step 1:

g(0) = so(8)                               28 gauge bosons
                                      
                                     _
             + R + R                  |
                                      |
dimR g(-1) = dimR g(1) = 16 = 8 + 8   |-   26-dim string spacetime
                                      |      with J3(O)o structure
dimR g(-2) = dimR g(2) = 8           _|

Step 2:

The E6 GLA has an Even Subalgebra gE (Bosonic) and an Odd Part gO (Fermionic):

BOSONIC     gE = g(-2) + g(0) + g(2) 

FERMIONIC   gO = g(-1) + g(1) 

Step 3:

BOSONIC

g(0) = so(8)                               28 gauge bosons

                                     _
             + R + R                  |
dimR g(-2) = dimR g(2) = 8            |-   10-dim spacetime 
                                     _|

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8             8-dim orbifold
                                +
                                  8         8-dim orbifold

Giving the Fermionic sector orbifold structure gives each point of the string/world-line a discrete value corresponding
to one of the 8+8 = 16 fundamental first-generation fermion particles or antiparticles.

Step 4:

BOSONIC 

g(0) = so(8)                               28 gauge bosons

                                     _
             + R + R                  |
dimR g(-2) = dimR g(2) = 8            |-   10-dim spacetime 
                                     _|

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8             8 fermions



E6, Strings, Branes, and the Standard Model

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/stringbraneStdModel.html[4/16/18, 1:32:00 AM]

                                +
                                  8         8 antifermions

Step 5:

BOSONIC 

                                           16-dim conformal U(2,2) 
g(0) = so(8)                                     + 
                                           12-dim SU(3)xSU(2)xU(1)

                                     _
             + R + R                  |    
dimR g(-2) = dimR g(2) = 4            |-    6-dim conformal spacetime 
                                     _|
                           +
                             4              4-dim internal symmetry space

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8             8 fermions (3 gen)

                                + 8         8 antifermions (3 gen)

Dimensional reduction of spacetime breaks so(8) to U(2,2) and SU(3)xSU(2)xU(1) and also introduces 3 generations of
fermion particles and antiparticles.

Step 6:

BOSONIC 

                                           16-dim conformal U(2,2) 
g(0) = so(8)                                     + 
                                           12-dim SU(3)xSU(2)xU(1)

 
             + R + R                        2 spacetime conformal dim

dimR g(-2) = dimR g(2) = 4                  4-dim physical spacetime 
                           +
                             4              4-dim internal symmetry space

FERMIONIC 

dimR g(-1) = dimR g(1) = 16 = 8             8 fermions (3 gen)

                                + 8         8 antifermions (3 gen)

The 2 spacetime conformal dimensions R+R are related to complex structure of

spacetime g(-2) + g(2) and
fermionic g(-1) + g(1).

Physical spacetime and internal symmetry space, and fermionic representation spaces, are related to Shilov boundaries
of the corresponding complex domains.

 

The E6 String Structure described above allows construction of a Realistic String Theory:

 

This construction was motivated by a March 2004 sci.physics.research thread Re: photons from strings? in which John
Baez asked:

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&threadm=4051c5c6%241%40news.sentex.net&prev=/groups%3Fhl%3Den%26lr%3D%26ie%3DUTF-8%26group%3Dsci.physics.research
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"... has anyone figured out a way to ... start with string theory ... to get just photons
on Minkowski spacetime ..." ?

Lubos Motl noted "... string theory always contains gravity ... Gravity is always contained as a vibration
of a closed string, and closed strings can always be created from open strings....".

Urs Schreiber said "... the low energy effective worldsheet theory of a single flat D3 brane of the bosonic
string is, to lowest nontrivial order, just U(1) gauge theory in 4D ...".

Aaron Bergman noted "... there are a bunch of scalars describing the transverse fluctuations of the brane
...".

Urs Schreiber said "... I guess that's why you have to put the brane at the singularity of an orbifold if
you want to get rid of the scalars ... if the number of dimensions is not an issue the simplest thing
probably would be to consider the single space-filling D25 brane of the bosonic string. This one does not
have any transverse fluctuations and there is indeed only the U(1) gauge field ...".

Aaron Bergman replied "... Unfortunately, there's a tadpole in that configuration. You need 8192 D25
branes to cancel it. ...".

Lubos Motl pointed out the existence of brane structures other than massless vectors, saying "... A D-brane
contains other massless states, e.g. the transverse scalars (and their fermionic superpartners). It also
contains an infinite tower of excited massive states. Finally, a D-brane in the full string theory is coupled
to the bulk which inevitably contains gravity as well as other fields and particles. ... N coincident D-
branes carry a U(N) gauge symmetry (and contain the appropriate gauge N^2 bosons, as you explained).
Moreover, if this stack of N D-branes approaches an orientifold, they meet their mirror images and U(N)
is extended to O(2N) or USp(2N). The brane intersections also carry new types of matter - made of the
open strings stretched from one type of brane to the other - but these new fields are *not* gauge fields,
and they don't lead to new gauge symmetries. For example, there are scalars whose condensation is able
to join two intersecting D2-branes into a smooth, connected, hyperbolically shaped objects (D2-
branes). ... the number of D-branes can be determined or bounded by anomaly cancellation and
similar requirements. For example, the spacetime filling D9-branes in type I theory must generate the
SO(32) gauge group, otherwise the theory is anomalous. (There are other arguments for this choice of
16+16 branes, too.)...".

 

What follows on this page is my construction of

a specific example of a String Theory with E6 structure containing gravity and the
U(1)xSU(2)xSU(3) Standard Model.

 

As to how my simple model is affected by some of the complications mentioned by Lubos Motl:

Transverse scalars are taken care of by Orbifolding as suggested by Urs Schreiber.
Fermionic superpartners are taken care of by not using naive 1-1 fermion-boson supersymmetry.
The infinite tower of excited massive states is related to Regge trajectories which in turn are related to
interactions among strings considered as world-lines in the Many-Worlds.
Bulk gravity is included.
There are no orientifolds.
Open strings from one brane to another, as vacuum loops, look like exchange of closed loops and are related to



E6, Strings, Branes, and the Standard Model

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/stringbraneStdModel.html[4/16/18, 1:32:00 AM]

gravity among branes and the Bohm-type quantum potential.
Scalar condensates are related to Dilatons which in turn are related to interactions among strings considered as
world-lines in the Many-Worlds.
I have not fully investigated all potential anomaly problems.

Further, string theory Tachyons are related to interactions among strings considered as world-lines in the Many-
Worlds.

In short,

the complications are either taken care of in the construction of the model or are useful in describing the Bohm-type
quantum potential interactions among strings considered as world-lines in the Many-Worlds.

Here is some further background, from Joseph Polchinski's book String Theory vol. 1 (Cambridge 1998), in Chapter 8
and the Glossary:

"... a ... D-brane ...[is]... a dynamical object ... a flat hyperplane ...[for which]... a certain open string state
corresponds to fluctuation of its shape ...

... A D25-brane fills space, so the string endpoint can be anywhere ...  

... When no D-branes coincide there is just one massless vector on each, giving the gauge group U(1)^n in
all.

If r D-branes coincide, there are new massless states because string that are stretched between these branes
can have vanishing length: ... Thus, there are r^2 vectors, forming the adjoint of a U(r) gauge group. ...
there will also be r^2 massless scalars from the components normal to the D-brane. ...

... The massless fields on the world-volume of a Dp-brane are a U(1) vector plus 25 - p world-brane
scalars describing the fluctuations. ... The fields on the brane are the embedding X^u(x) and the gauge field
A_a(x) ...

... For n separated D-branes, the action is n copies of the action for a single D-brane. ... when the D-branes
are coincident there are n^2 rather than n massless vectors and scalars on the brane ...

... The fields X^u(x) and A_a(x) will now be nxn matrices ...

... the gauge field ... becomes a non-Abelian U(n) gauge field ...

... the collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are now enlarged to
nxn matrices. This 'noncommutative geometry' ...[may be]... an important hint about the nature of
spacetime. ...

...[an]... orbifold ...(noun)...[is]... a coset space M/H, where H is a group of discrete symmetries of a
manifold M. The coset is singular at the fixed points of H ...(verb)...[is]... to produce such a ... string theory
by gauging H ...

... To determine the actual value of the D-brane tension ... Consider two parallel Dp-branes ...[They]... can
feel each other's presence by exchanging closed strings ...[which is equivalent to]... a vacuum loop of an
open string with one end on each D-brane ... The ... analogous ... field theory graph ... is the exchange of a
single graviton or dilaton between the D-branes....".

 

Here, step-by-step, is the String/Brane construction:
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Step 1:

Consider the 26 Dimensions of String Theory as the 26-dimensional traceless part J3(O)o

 a        O+      Ov    

 O+*      b       O-    

 Ov*      O-*   -a-b 

(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b are real numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

Step 2:

Take Urs Schreiber's D3 brane to correspond to the Imaginary Quaternionic associative subspace spanned by
{i,j,k} in the 8-dimenisonal Octonionic Ov space.

Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the Octonionic Ov space as a CP2 =
SU(3)/U(2), with its 4 world-brane scalars corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov space by the discrete multiplicative
group Z2 = {-1,+1}, with its fixed points {-1,+1} corresponding to past and future time. This discretizes time steps and
gets rid of the world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives our brane a 2-level

timelike structure, so that its past can connect to the future of a preceding brane and its future can connect to the past
of a succeeding brane.

Add this subspace to D7, to get D8.

D8, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have corresponding world-brane scalars:

8 world-brane scalars for Octonionic O+ space;
8 world-brane scalars for Octonionic O- space;
1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are
stacked in timelike order.

Step 5:

To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the Octonionic O+ space, orbifold it
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by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16
singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion particles {neutrino,
red up quark, green up quark, blue up quark, electron, red down quark, green down quark, blue down quark}
located on the past D7 layer of D8.
Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental fermion particles
{neutrino, red up quark, green up quark, blue up quark, electron, red down quark, green down quark, blue down
quark} located on the future D7 layer of D8.

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

8 world-brane scalars for Octonionic O- space;
1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are
stacked in timelike order.

 

Step 6:

To use Urs Schreiber's idea to get rid of the world-brane scalars corresponding to the Octonionic O- space, orbifold it
by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K} to reduce O- to 16
singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K}.

Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the fundamental fermion anti-particles {anti-
neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, positron, red down anti-quark, green down
anti-quark, blue down anti-quark} located on the past D7 layer of D8.
Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the fundamental fermion anti-particles
{anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-quark, positron, red down anti-quark, green
down anti-quark, blue down anti-quark} located on the future D7 layer of D8.

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

1 world-brane scalars for real a space; and
1 dimension, for real b space, in which the D8 branes containing spacelike D3s are
stacked in timelike order.

Here is some discussion of some symmetries of fermion particles and antiparticles.

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum Potential

acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual particles and loops.

Step 8:

Fundamentally, physics is described on HyperDiamond Lattice structures.
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There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary octionions. They can be denoted by
iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and are related to both D8 adjoint and half-spinor parts of E8 and each has 240
first-shell vertices. 

An 8th 8-dim lattice 1E8 with 240 first-shell vertices related to the D8 adjoint part of E8 Cl(8) is related to the 7
octonion imaginary lattices ( viXra 1301.0150 ).

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 brane is a
superposition/intersection/coincidence of the eight E8 lattices.

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the adjoint of a U(r) gauge group ...",
make the following assignments:

a gauge boson emanating from D8 only from its 1E8 lattice is a U(1) photon;
a gauge boson emanating from D8 only from its 1E8 and EE8 lattices is a U(2) weak boson;
a gauge boson emanating from D8 only from its IE8, JE8, and KE8 lattices is a U(3) gluon.

Note that I do not consider it problematic to have U(2) and U(3) instead of SU(2) and SU(3) for the weak and color forces, respectively. Here is
some further discussion of the global Standard Model group structure. Here is some discussion of the root vector structures of the Standard Model
groups.

Step 10:

Since Polchinski says "... there will also be r^2 massless scalars from the components normal to the D-brane. ... the
collectives coordinates ... X^u ... for the embedding of n D-branes in spacetime are now enlarged to nxn matrices. This
'noncummutative geometry' ...[may be]... an important hint about the nature of spacetime. ...", make the following
assignment:

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 brane in the stack are
needed to connect

the eight E8 lattices of the D8 brane

to the eight E8 lattices of the next D8 brane in the stack.

We have now accounted for all the scalars, and, since, as Lubos Motl noted, "... string theory always contains gravity
...",

we have here at Step 10 a specific example of a String Theory containing gravity and the U(1)xSU(2)xSU(3)
Standard Model.

Step 11:

We can go a bit further by noting that we have not described gauge bosons emanating from D8 from its iE8, jE8, or
kE8 lattices. Therefore, make the following assignment:

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, and kE8 lattices is a U(2,2) conformal gauge
boson.

We have here at Step 10 a String Theory containing the Standard Model plus two forms of gravity:
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closed-string gravity and
conformal U(2,2) = Spin(2,4)xU(1) gravity plus conformal structures, based on a generalized MacDowell-
Mansouri mechanism.

I conjecture that those two forms of gravity are not only consistent, but that the structures of each will shed light on the
structures of the other, and that the conformal structures are related to the conformal gravity ideas of I. E. Segal.  

Step 12:

Going a bit further leads to consideration of the exceptional E-series of Lie algebras, as follows:

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, and EE8 lattices is a U(5) gauge
boson related to Spin(10) and Complex E6.

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, and IE8 lattices is a U(6) gauge
boson related to Spin(12) and Quaternionic E7.

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, and JE8 lattices is a U(7)
gauge boson related to Spin(14) and possibly to Sextonionic E(7+(1/2)).

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8, and KE8 lattices is a
U(8) gauge boson related to Spin(16) and Octonionic E8.

These correspondences are based on the natural inclusion of U(N) in Spin(2N) and on Magic Square constructions of
the E series of Lie algebras, roughly described as follows:

78-dim E6 = 45-dim Adjoint of Spin(10) + 32-dim Spinor of Spin(10) + Imaginary of C;
133-dim E7 = 66-dim Adjoint of Spin(12) + 64-dim Spinor of Spin(12) + Imaginaries of Q;
248-dim E8 = 120-dim Adjoint of Spin(16) + 128-dim half-Spinor of Spin(16)

Physically,

E6 corresponds to 26-dim String Theory, related to traceless J3(O)o and the symmetric space E6 / F4.
E7 corresponds to 27-dim M-Theory, related to the Jordan algebra J3(O) and the symmetric space E7 / E6 x
U(1).
E8 corresponds to 28-dim F-Theory, related to the Jordan algebra J4(Q) and the symmetric space E8 / E7 x
SU(2).

 

Note on Sextonions:

I am not yet clear about how the Sextonionic E(7+(1/2)) works. It was only recently developed by J. M. Landsberg and Laurent Manivel in their
paper "The sextonions and $E_{7\frac 12}$" at math.RT/0402157. Of course, the Sextonion algebra is not a real division algebra, but it does have
interesting structure. In their paper, Landsberg and Manivel say:

"... We fill in the "hole" in the exceptional series of Lie algebras that was observed by Cvitanovic, Deligne, Cohen and deMan. More
precisely, we show that the intermediate Lie algebra between $E_7$ and $E_8$ satisfies some of the decomposition and dimension
formulas of the exceptional simple Lie algebras. A key role is played by the sextonions, a six dimensional algebra between the
quaternions and octonions. Using the sextonions, we show simliar results hold for the rows of an expanded Freudenthal magic chart.
We also obtain new interpretations of the adjoint variety of the exceptional group $G_2$. ...

... the orthogonal space to a null-plane U, being equal to the kernel of a rank-two derivation, is a six-dimensional subalgebra of O.

...

http://xxx.lanl.gov/abs/math.RT/0402157
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... The decomposition ... into the direct sum of two null-planes, is unique. ...[this]... provides an interesting way to parametrize the
set of quaternionic subalgebras of O. ...".

Some possibly related facts of which I am aware include:

The set of Quaternionic subalgebras of Octonions = SU(3) = G2 / Spin(4).
G2 / SU(3) = S6 is almost complex but not complex and is not Kaehler. Its almost complex structure is not integrable. See chapter V of
Curvature and Homology, rev. ed., by Samuel I. Goldberg (Dover 1998).
It may be that the sextonions and S6 are related to Spin(4) as the 6-dim conformal vector space of SU(2,2) = Spin(2,4) is related to 4-dim
Minkowski space.

Note on the Monster:

The 26 dimensions of String Theory might be related to the 26 Sporadic Finite Simple Groups, the largest of which, the Monster, has about 8 x
10^53 elements. If you use positronium (electron-positron bound state of the two lowest-nonzero-mass Dirac fermions) as a unit of mass Mep = 1
MeV, then it is interesting that the product of the squares of the Planck mass Mpl = 1.2 x 10^22 MeV and W-boson mass Mw = 80,000 MeV gives
( ( Mpl/Mep )( Mw/Mep) )^2 = 9 x 10^53 which is roughly the Monster order. Maybe the Monster shows how, in the world of particle physics,
"big" things like Planck mass and W-bosons are related to "little" (but not zero-mass) things like electrons and positrons, thus giving you some
persepective on the world of fundamental particles.

[ July 2004 note by Frank D. (Tony) Smith, Jr., on Sporadic Finite Groups

The 26 Sporadic Finite Groups correspond to the 26 dimensions of J3(O)o, the traceless 3x3 Hermitian Octonionic
matrices,

 
 a     Os+     Ov   
 
Os+*    b      Os-   
 
Ov*    Os-*   -a-b

as follows:

The 8 red groups correspond to the 8-dim octonionic Os+, the 8 green groups correspond to the 8-dim octonionic Os-,
the 4+4=8 blue groups correspond to the 4+4=8-dim octonionic Ov, and the 2 black groups correspond to a and b.

The 8 + 8 + 4 = 20 groups above the dashed --- line correspond to the Monster Family, as they are all part of the
Monster Group F1.

Here are 3 tables:

Involvements among the Sporadic Finite Simple Groups, from A Brief Introduction to the Finite Simple Groups,
by Robert L. Griess, Jr., in Vertex Operators in Mathematics and Physics - Proceedings of a Conference
November 10-17, 1983 (Springer-Verlag 1984), and from Sporadic Groups, by Michael Aschbacher (Cambridge
1994);
Orders of the Sporadic Finite Simple Groups, from The Classification of the Finite Simple Groups, by Daniel
Gorenstein, Richard Lyons, and Ronald Solomon, (AMS 1994); and
a combined table of both Involvements and Orders.

See also the Atlas of Sporadic Groups at http://web.mat.bham.ac.uk/atlas/v2.0/spor/ on the web.

F1
F2   in F1
F3   in F1   F2
F5   in F1   F2
F7   in F1   Fi24

Fi24 in F1

http://www.innerx.net/personal/tsmith/TShome.html
http://web.mat.bham.ac.uk/atlas/v2.0/spor/
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Fi23 in F1   F2   Fi24
Fi22 in F1   F2   Fi24 Fi23

Co1  in F1
Co2  in F1   F2   Co1
Co3  in F1   Co1

M24  in F1   Fi24 Co1  J4        ?in  F2 ?
M23  in F1   F2   Fi24 Fi23 Co1  Co2  Co3  M24  J4
M22  in F1   F2   F5   Fi24 Fi23 Fi22 Co1  Co2  Co3  M24  M23  Mc   HS   J4   Ly    
M12  in F1   F2   F5   Fi24 Fi23 Fi22 Co1  Co3  M24  Suz  J4   
M11  in F1   F2   F5   Fi24 Fi23 Fi22 Co1  Co2  Co3  M24  M23  M12  Suz  Mc   HS   ON   J4   Ly   

Suz  in F1   Co1
J2   in F1   Co1  Suz       ?in  F2   Fi24  Fi23 ?
Mc   in F1   F2   Co1  Co2  Co3  Ly
HS   in F1   F2   F5   Co1  Co2  Co3
-----------------------------------------------------
ON
J1   in ON        ?in  F1   F2 ?          also in G2(11)
J3                                        also in E6(4)
Ru                                        also in E7(5)
  

J4   
Ly

Primes below 72 not used in sporadic finite groups:          53    61       

F1    2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31    41    47    59       71
F2    2^41 3^13 5^6 7^2 11   13   17 19 23    31          47
F3    2^15 3^10 5^3 7^2      13      19       31
F5    2^14 3^6  5^6 7   11           19  
F7    2^10 3^3  5^2 7^3           17  

Fi24  2^21 3^16 5^2 7^3 11   13   17    23 29  
Fi23  2^18 3^13 5^2 7   11   13   17    23  
Fi22  2^17 3^9  5^2 7   11   13    

Co1   2^21 3^9  5^4 7^2 11   13         23  
Co2   2^18 3^6  5^3 7   11              23  
Co3   2^10 3^7  5^3 7   11              23  

M24   2^10 3^3  5   7   11              23  
M23   2^7  3^2  5   7   11              23  
M22   2^7  3^2  5   7   11                  
M12   2^6  3^3  5       11                  
M11   2^4  3^2  5       11                  

Suz   2^13 3^7  5^2 7   11   13
J2    2^7  3^3  5^2 7 
Mc    2^7  3^6  5^3 7   11    
HS    2^9  3^2  5^3 7   11   
-----------------------------------------------------
ON    2^9  3^4  5   7^3 11           19       31   
J1    2^3  3    5   7   11           19
J3    2^7  3^5  5                 17 19
Ru    2^14 3^3  5^3 7        13            29

J4    2^21 3^3  5   7   11^3            23 29 31 37 41 43 47    59       71
Ly    2^8  3^7  5^6 7   11                    31 37                   67

Primes below 72 not used in sporadic finite groups:    53    61       

F1
2^46 3^20 5^9 7^6 11^2 13^3 17 19 23 29 31    41    47    59       71
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F2   in F1
2^41 3^13 5^6 7^2 11   13   17 19 23    31          47

F3   in F1   F2
2^15 3^10 5^3 7^2      13      19       31

F5   in F1   F2
2^14 3^6  5^6 7   11           19  

F7   in F1   Fi24
2^10 3^3  5^2 7^3           17  

Fi24 in F1
2^21 3^16 5^2 7^3 11   13   17    23 29  

Fi23 in F1   F2   Fi24
2^18 3^13 5^2 7   11   13   17    23  

Fi22 in F1   F2   Fi24 Fi23
2^17 3^9  5^2 7   11   13    

Co1  in F1
2^21 3^9  5^4 7^2 11   13         23  

Co2  in F1   F2   Co1
2^18 3^6  5^3 7   11              23  

Co3  in F1   Co1
2^10 3^7  5^3 7   11              23  

M24  in F1   Fi24 Co1  J4        ?in  F2 ?
2^10 3^3  5   7   11              23  

M23  in F1   F2   Fi24 Fi23 Co1  Co2  Co3  M24  J4
2^7  3^2  5   7   11              23  

M22  in F1   F2   F5   Fi24 Fi23 Fi22 Co1  Co2  Co3  M24  M23  Mc   HS   J4   Ly 
2^7  3^2  5   7   11                  
   
M12  in F1   F2   F5   Fi24 Fi23 Fi22 Co1  Co3  M24  Suz  J4   
2^6  3^3  5       11                  

M11  in F1   F2   F5   Fi24 Fi23 Fi22 Co1  Co2  Co3  M24  M23  M12  Suz  Mc   HS   ON   J4   Ly 
2^4  3^2  5       11                  

Suz  in F1   Co1
2^13 3^7  5^2 7   11   13

J2   in F1   Co1  Suz       ?in  F2   Fi24  Fi23 ?
2^7  3^3  5^2 7 

Mc   in F1   F2   Co1  Co2  Co3  Ly
2^7  3^6  5^3 7   11    

HS   in F1   F2   F5   Co1  Co2  Co3
2^9  3^2  5^3 7   11   
-----------------------------------------------------
ON
2^9  3^4  5   7^3 11           19       31   

J1   in ON        ?in  F1   F2 ?          also in G2(11)
2^3  3    5   7   11           19

J3                                        also in E6(4)
2^7  3^5  5                 17 19

Ru                                        also in E7(5)
2^14 3^3  5^3 7        13            29

J4 
2^21 3^3  5   7   11^3            23 29 31 37 41 43 47    59       71
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Ly
2^8  3^7  5^6 7   11                    31 37                   67                      ]

Here is a pdf version of this page, and here is another pdf version that is at CERN-CDS-EXT-2004-031.

Tony's Home Page

http://cdsweb.cern.ch/
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Tony Smith's Home Page

Other Life Forms
such as Conscious Quantum Computers, Angels, Ideas, Microbes, Gaia, Galactic Civilizations, UFO Aliens, or

Consciousness of our Universe,

could influence the Future of the Human Civilization of the Global World Order.

 

Mental/Spiritual contact with Higher Level Beings, or Angels,

is widely accepted by religions and traditions from Judaism, Christianity, and Islam, to Buddhism and Taoism, and
many others. Influence of this type is evident all through History.

 

Ideas seem to have lives of their own,

so Ideas might be regarded as Information Based Life Forms. The influence of Ideas on History is undeniable.

 

Microbes on Earth, and from Molecular Clouds and Comets,

have affected the History of life on Earth.

The 1346-1353 Black Death plague Microbes from the Asian part of Earth killed about a third of the people of the
Eurpean part of Earth. The reduction of population and destabilization of the economic order encourage the application
of technology to replace a labor-intensive agrarian economy with a capital-intensive industrial economy.

The World War I flu of 1918 probably originated in March of 1918 in Ft. Riley, Kansas, from whence it was taken to
the trenches of Europe and to the homes of returning soldiers. It killed over 20,000,000 people on Earth (including my
pregnant grandmother, Clara Dodd Smith (on 29 January 1919) and about 600,000 other USA citizens). One USA
doctor was successful in treating it. Dr. Bird, of Valdosta, Georgia, USA, was returning to the USA from Europe on a
World War I troop ship in 1918. Many of the troops got the flu, and Dr. Bird observed that most of the officers died
and most of the enlisted men lived. The enlisted men got no cool fresh air, no cold compresses, and no cold drinks, so
that their fever was not artificially reduced. When Dr. Bird arrived home in Valdosta, he treated his civilian patients by
keeping them covered with blankets and maintaining high fever. Other Valdosta doctors said he was crazy and
inhumane, but their patients (who got fresh air and cold compresses) died, while Dr. Bird's patients lived. Then the
other doctors copied Dr. Bird, and said that he was brilliant.

Just after World War II the AIDS pandemic originated. In 1998, David D. Ho from the Aaron Diamond AIDS
Research Center, Rockefeller University, New York, and his colleagues, discovered the earliest then known case of
HIV-1 infection from a blood plasma sample collected in early 1959 from an adult Bantu male living in Leopoldville,
Belgian Congo (now Kinshasa in the Democratic Republic of Congo). They say that the common ancestor of all AIDS
viruses probably originated in Africa just after World War II, in the 1940s or 1950s. Conjectures about originating
factors include post-World War II biological warfare research and contaminated polio vaccines used in Africa. In his
review of Edward Hooper's book The River (Little, Brown) in The New York Times, 30 November 1999, Lawrence K.

http://www.pbs.org/wgbh/pages/amex/influenza/about.html
http://www.hsph.harvard.edu/Organizations/hai/home_pg.html
http://www.nature.com/
http://www.nature.com/
http://www.nature.com/
http://www.nature.com/
http://www.uow.edu.au/arts/sts/bmartin/pubs/96sss2.html
http://www.nytimes.com/


Historical Notes

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/otherlife.html[4/16/18, 1:32:04 AM]

Altman said:

"... In ``The River,'' Edward Hooper finds disturbing links between an experimental oral polio vaccine
being given ... in Leopoldville (now Kinshasa, Congo) in 1959 and the beginnings of the AIDS virus. The
virus, he says, could have originated in chimpanzee tissues that he suggests were used to make the
vaccine. ... He finds close coincidence in both time and place between the earliest cases of AIDS and the
testing of an oral vaccine developed at the Wistar Institute in Philadelphia and, later, in two laboratories in
Belgium. From 1957 to 1960, the vaccine was given to a million people in what are now Rwanda, Burundi
and Congo. If the experimental vaccine was contaminated, nothing could have been done about it because
tests for the ancestor virus did not exist then. And it would have been a one-time event because standard
polio vaccines were not made from chimpanzee tissues. Of 28 cases of AIDS acquired in specified towns
in Africa through 1980, 23 were from the same towns where the experimental vaccine was given or within
175 miles of them. The area is the epicenter of the African epidemic, which is the worst in the world. And
there is precedent for a simian virus's lurking in polio vaccine: millions of Americans were inadvertently
infected with such a virus, SV-40, in the 1950's and early 1960's. (Fortunately, it was not harmful.) But in
1967, several laboratory workers in Germany died from the newly discovered Marburg virus after it had
been imported in African green monkeys. The virus is harmless for the monkeys but lethal for humans. ...
H.I.V.'s simian ancestor might have grown in the batches of polio vaccine used in experimental trials only.
When the vaccine was squirted into human mouths, the simian virus could have passed through a sore or
ulcer and entered the bloodstream, subsequently to evolve into H.I.V.-1. From there it would have been
transmitted through sexual or blood-to-blood contact. ... Hooper ... [proposes] ... to find out whether
another early case of H.I.V., in a baby born in 1973 to a teenager in New Jersey, could have been linked
to the testing of the experimental vaccine at a women's prison in Clinton, N.J. ...".

According to a 30 March 2003 article by M. A. J. McKenna in The Atlanta Journal-Constitution:

"... A health official investigating the worldwide epidemic of unexplained pneumonia ... SARS [severe
acute respiratory syndrome] ... has died of the disease in Asia, while thousands more Canadians have been
placed under quarantine and the Centers for Disease Control and Prevention has issued a broad warning
against travel to China. Simultaneously, the Atlanta-based CDC asked U.S. patients infected with severe
acute respiratory syndrome to seclude themselves at home for 10 days after their symptoms end, use
different bedding, towels and utensils from their families and wear surgical masks as much as possible. ...
Coronaviruses, which the CDC believes to be the likely cause of SARS, can survive on contaminated
surfaces for ... several hours ... The request for self-quarantine Saturday came as health officials
worldwide acknowledged that the illness may spread more easily than they suspected, saying that the virus
presumed to cause the disease may move freely through the air ... the CDC warned that it was
impossible to predict the course of the epidemic. ... cases were recorded in the United States ... total ...
62, the CDC said. Outside the United States, the World Health Organization put the worldwide toll of the
disease at 1,491 cases, including 54 deaths, in 13 countries. There have been no deaths in the United
States. ... World health authorities now accept that the original source of SARS was an outbreak of flulike
illness that began in southern China in November [2002] and then moved to Hong Kong. ...".

 

Microbes from Molecular Clouds and Comets, as conjectured by Fred Hoyle in his book The Intelligent Universe
(Holt, Rinehart, and Winton 1984) and by Fred Hoyle and Chandra Wickramasinghe in their book Cosmic Life Force
(Paragon House 1990) could cause diseases and genetic changes on Earth, and could have been the source of the
genetic material for the origin of Life on Earth, not to mention a major source of water of the oceans of the early
Earth. Since the Earth was formed only about 4,500 million years ago, and the Fe3O4 Magnetite ferrous Banded Iron
formations of Greenland were produced by bacteria about 3,800 million years ago, there was probably not enough time
(about 700 million years) for the bacteria to evolve only from simple chemicals on Earth. However, the Sun (about
5,000 million years old) is young relative to our Universe (about 15,330 million years old) so that there was a lot of
time prior to the Sun's formation for the microbes of Comets and Molecular Clouds to have formed. Therefore, it is,
according to Hoyle, likely that life on Earth was seeded by microbes from encounters with Comets or Interstellar

http://www.accessatlanta.com/ajc/news/0303/30sarsmain.html
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Molecular Clouds.

 

As Gaia,

the Earth itself can be regarded as a life form. Not only the Earth, but also the Sun, the Solar System, Comets, and the
more distant Stars, Clouds, and Galaxies, have influenced History.

 

Galactic-Scale Civilizations

might communicate throughout our Milky Way Galaxy by Laser Beams gravitationally focussed by Stars. If present-
day Humans observed such beams, the beams might be perceived as some sort of unusual physical phenomenon (such
as Gamma Ray Bursters), and Humans may be no more aware of the information content of the beams than North
American Indians would have been aware of the information carried by Telegraph Lines in the 19th century Western
USA . Optical SETI programs at Columbus, Berkeley, and Harvard have begun to look for laser signals, but at longer
wavelengths than Gamma Rays.

 

Alien Material Spacecraft, so-called UFOs,

may or may not have already visited Earth. Most UFO reports are false, and there is a lot of disinformation.

Some are of the opinion that the USA has UFO-techonology spacecraft, but I don't think so.

An interesting UFO report is described by Col. Philip J. Corso (USA ret) (in The Day After Roswell Simon &
Schuster 1997) some possible past events related to visitation of Earth by Aliens. Even if some or all of the events
described by Col. Corso turn out to be untrue disinformation [for example, some have said that events such as those described by
Corso could have been related to transfer of World War II - era Nazi technology to USA interests], his accounts of them indicate the type
of effects that Alien visitation could have on the future of Earth's Global World Order. Here are some of the events
described by Col. Corso, and some corresponding history of semiconductor transistors as described by Michael
Riordan and Lillian Hoddeson (in Crystal Fire, W. W. Norton 1997):

March 1940 - At Bell Labs, Ohl and Brattain studied Silicon (in the periodic table column of Carbon, Silicon,
Germanium, Tin, and Lead) and found two types of Silicon: P (positive voltage when illuminated, due to some Boron,
Aluminum, Gallium, Indium, or Thallium) ) and N (negative voltage when illuminated, due to som Nitrogen,
Phosphorous, Arsenic, Antimony, or Bismuth).

March 1946 - At Bell Labs, Bardeen disclosed his theory of surface states with a double layer of charge (negative
outside and positive beneath), and Brattain and Pearson conducted experiments using Silicon and Germanium cooled
with liquid Nitrogen to try to freeze the surface electrons in place. By April, Brattain had seen small photovoltaic
charges.

4 July 1947 - UFO craft crashed during intense thunderstorms near Roswell, New Mexico. Electromagnetic/particle
effects of Earth thunderstorms could have disrupted UFO craft electromagnetic systems. USA military recovered
crescent-shaped UFO craft near Roswell, New Mexico, and transported some of the recovered material to Fort Bliss,
Texas. The recovered material included:

thin round integrated circuit chips, about 1.6 cm in diameter
night-vision device

http://www.coseti.org/
http://sag-www.ssl.berkeley.edu/opticalseti/
http://www.artofelectronics.com/oseti/index.html
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flashlight-sized high-energy laser
fiber-optic filaments
headband with electromagnetic sensors for brainwave spacecraft controls
Genetically engineered Aliens, about 4 feet tall, small mouth, no digestive system, inner permeable membrane
skin, brain (larger than Human) with 4 lobes [compare the 4 lobes (2 in each of the dual brains) of Dolphins],
direct mental communication (one Alien, shot by Humans at Roswell, died in the presence of Humans who heard
no spoken sounds but received mental impressions of suffering and mourning for other Aliens who had died on
the craft), and outer skin of smart material [compare the Silver Surfer, whose body is encased in a silvery
metalloid, who has the ability to store and manipulate cosmic energy, who can exist without food, water, or air,
who can manipulate molecules, who can sense concentrations of energy (including life-energies), and who has a
mental link with his silvery metalloid craft that surfs on cosmic waves related to gravimagnetic and
electromagnetic lines of force that exist on Earth and in Space.
outer shell of craft made of electrically conducting material.

From Fort Bliss, some of the recovered material was shipped to Fort Riley, Kansas, (the probable originating point of
the 1918 flu), where Col. Corso, as post duty officer on 6 July 1947, saw some of the recovered material, including an
Alien body.

Other recovered material was shipped to the Air Materiel Command at Wright Field (now Wright-Patterson AFB),
Ohio, under the command of Lt. Gen. Nathan P. Twining. After consultation with President Harry Truman, Lt. Gen.
Twining, sometimes using the U. S. Army Research and Development Foreign Technology Desk as intermediary,
released some material to USA industries for reverse engineering, including recovered integrated circuit material to
Bell Labs and Motorola.

September 1947 - Brattain saw a photovoltaic effect in Silicon at room temperature. At Bardeen's suggestion, Brattain
started using a vibrating electrode on a long stem that could be put inside a thermos bottle to control temperature.

November 1947 - Brattain began to fill the thermos bottle with ethyl alcohol, acetone, and toluene, and his vibrating
elecrode produced a larger photovoltiac effect. On 17 November 1947, he used distilled water, got an even larger
effect, and realized that the vibrating electrode had a variable potential, which if positive increased the photovoltaic
effect and if negative reduced it and could eliminate the effect. By 16 December 1947, using Tin-doped Germanium
for good power gain and direct Gold contacts for good frequency response, his Bell Labs group made their first
semiconductor amplifier.

February 1948 - At Bell Labs, Shockley announced a design for a solid-state amplifier based on a sandwich of N-P-N
layers, the basic idea for the transistor.

June 1948 - Bell Labs got public credit for the transistor, since the USA military did not want it to be classified, and
since the Naval Research Laboratory decided not to assert its developments in the field.

1955 - Gen. Douglas MacArthur told the New York Times that "The nations of the world will have to unite for the war
will be an interplanetary war. The nations of the Earth must someday make a common front against attack by people
from other planets." [Compare General Douglas MacArthur's Thayer Award Speech - Duty, Honor,Country - that was
made in 1962 at West Point about 2 years before his death at age 84. In the speech, Gen. MacArthur said: "... You now
face a new world, a world of change. The thrust into outer space of the satellite, spheres, and missiles marks a
beginning of another epoch in the long story of mankind. In the five or more billions of years the scientists tell us it
has taken to form the earth, in the three or more billion years of development of the human race, there has never been a
more abrupt or staggering evolution. We deal now, not with things of this world alone, but with the illimitable
distances and as yet unfathomed mysteries of the universe. We are reaching out for a new and boundless frontier. We
speak in strange terms of harnessing the cosmic energy, ... of creating unheard of synthetic materials to supplement or
even replace our old standard basics; ... of ultimate conflict between a united human race and the sinister forces of
some other planetary galaxy; of such dreams and fantasies as to make life the most exciting of all times. ..."]

1950s-1960s - USA and USSR produced huge arsenals of nuclear weapons and delivery systems, far more than
needed for mutual deterrence of each other, but possibly useful to combat an overt Alien invasion and to insure that if

http://www.corona.bc.ca/~corona/films/details/silversurfer.html
http://members.aol.com/surfer30th/profile.html
http://www.dmi.usma.edu/organization/Msbranch/duty_honor_country.htm
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Aliens took control of either USA or USSR, the other could attack the Aliens.

1960 - At Bell Labs, Attala and his group fabricated a MOS (metal-oxide-silicon) field-effect transistor.

April 1961 - (about the end of the chronology in the book Crystal Fire) - Fairchild got the first USA patent for an
integrated circuit.

1961 - Lt . Gen. Arthur G. Trudeau (U. S. Army Research and Development), who had served in Korea at Pork Chop
Hill under Gen. Douglas MacArthur, gave to Col. Corso (Research and Development Division's Foreign Technology
Desk) some of the material recovered in 1947 from Roswell.

1961 - Col. Corso delivered recovered night-vision material to Fort Belvoir, Washington, D. C., for reverse
engineering.

1961 - Col. Corso delivered recovered high-energy laser material to Hughes. Eventually, Hughes produced a High
Energy Laser antisatellite/antiwarhead weapon for the SDI/Star Wars Space Warfare System.

1962 - Col. Corso delivered recovered fiber-optic filament material to Bell Labs.

1980s - Reagan/Bush administration built SDI/Star Wars Space Warfare System with orbiting satellites that could
disable Alien craft by electomagnetic/particle beam weapons, putting the Global World Order on a less unequal footing
with the Aliens.

As to whether or not USA black programs include UFO-technology spacecraft (by which I mean vehicles that
travel in space or time by means beyond well-known chemical/nuclear propulsion, such as graviphoton spacewarp

drives), my opinion is that they do not.

My reasoning (which may be wrong, as I often am) is as follows:

In the 20th century, nuclear energy was the single big thing, and it was done by the Manhattan Project and its
offshoots. Look at the people involved: Oppenheimer, Bethe, Teller, etc., and their smartest students such as Feynman,
etc. All these highly visible (best and brightest of big institutions) people DISAPPEARED for YEARS to get nuclear
weapons to work. The projects were an obvious (to any careful observer) "black hole" of bright people.

Nowadays, the best and brightest of big institutions do NOT disappear. They are at big institutions and their students
run around in the highly visible post-doc circuit and then get visible jobs themselves.

As to the other big advances in the 20th century, radar and electronics, math of information theory, etc., they are
nowadays fields in which the best and brightest are similarly highly visible.

Since I don't think that second-rate talent can make UFO-technology work, and since I think that almost all the first-
rate talent is highly visible, I conclude that the USA is NOT making, and has NOT made, any real advances in ANY
really important new areas.

The fact that no other nation or organization has progressed even as far as the USA in weapons technology (both
material and information) means that the USA has no motivation to go any further, and in fact would rather freeze the
satus quo in which the US has substantial advantages, so the USA probably does NOT WANT any major advances
(which might be hard to control) to occur.

From a cynical USA-oriented point of view, you could say that from it is in your best interest of as the USA to
maintain a pool of the best and brightest so that you can use them, if necessary, to catch up to anything that some other
nation might stumble into, but you don't want them to make any big advances themselves because they might create
something difficult to control. Therefore, you would give lots of money and hype and honors to dead-end projects

http://www.spacecom.af.mil/usspace/
http://www.spacecom.af.mil/usspace/
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(superstring theory, tokamak fusion, etc) that keeps them together but does not allow them to do anything new and
useful.
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Needham's Science and Civilization in China is many large volumes. A somewhat updated introductory summary is Li,
Qi, and Shu, by Ho Peng Yoke (University of Washington Press, 1987).

Maxwell quotations are from the article, To the Committee of the Cayley Portrait Fund, by James Clerk Maxwell, and
the book, The Aether, by James Clerk Maxwell, as they in turn were quoted in web pages of Richard Hoagland. It was
from those web pages that I learned about Maxwell's use of Quaternions and the 27-line configuration whose
symmetry is that of the Weyl group of the E6 Lie algebra that is fundamental to the D4-D5-E6-E7-E8 VoDou physics
model, and about the suppression of those aspects of Maxwell's work in textbook treatments of Electromagnetism.
Although I do not agree with everything on Richard Hoagland's web pages, I do think that everything there is thought-
provoking. As with all web pages, including mine, readers should think about the material and make up their own
minds as to which parts of the material they think are substantially correct, which parts are not proven one way or the
other, and which parts are substantially incorrect.

Holger Freydank of Dresden, Germany, sent me e-mail in January 2000 letting me know about Andreas
Werckmeister's 1691 description of the equal-tempered 12 note per octave scale.

Frederick Knight sent me by e-mail attachment the Earth Lights image used to produce the first image on the Future
History page. On that same web page, the Dow Jones chart for 1900-1998 is from The 1998 Wall Street Journal
Almanac, and the Dow Jones and Nasdaq charts for 1996-2000 are from the yahoo finance web pages.
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Click Here for History prior to 1998.
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CheroCassHistoricProposal 

Cartersville Historic Preservation Commission


re: public hearing on July 17, 2007, about the proposed Cherokee-Cassville Historic 
District 

I (Frank Dodd (Tony) Smith, Jr.) reside at 79 Cassville Road in Cartersville, Georgia, and have been notified that my 
residence, the property at 79 Cassville Road, is included in the proposed Cherokee-Cassville Historic District, and 
invited to attend the above-stated hearing and submit my input, which is set out in this document. In the image below, 
the present property lines of Greater New Fellowship Missionary Baptist Church are roughly outlined in red, and the 
present property lines of my residence, the property at 79 Cassville Road, are roughly outlined in yellow. 
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CheroCassHistoricProposal 

My will, executed prior to the above-stated hearing and therefore prior to the existence the proposed Cherokee-Cassvile 
Historic District, contains provisions leaving my residence, the property at 79 Cassville Road, to Greater New 
Fellowship Missionary Baptist Church, to be used for church purposes. 

The Greater New Fellowship Missionary Baptist Church property has been used for church purposes for much of the 
past half-century, so it is clear that the intersection of St. Francis Place (its northern boundary) and Cassville Road (its 
western boundary) is historically a location of church use. 

Since my residence, the property at 79 Cassville Road, is at the same intersection, and is directly across St. Francis 
Place from Greater New Fellowship Missionary Baptist Church, 

its use for church purposes would be consistent with historic use of that part of the proposed Cherokee-Cassville 
Historic District, and that such use for church purposes might include alteration or removal of things now located on 
my residence, the property at 79 Cassville Road, including but not limited to my house, garage, trees, walkways, etc. . 

With respect to adjoining properties sharing a common property with line my residence, the property at 79 Cassville 
Road, there exist substantial buffers (including magnolia hedges and other vegetation as can be seen on the above 
image) for any church purpose activities. 

With respect to the only other across-the-street property, that of Dellinger directly across Cassville Road from my 
residence, the property at 79 Cassville Road, it is not merely used for residential purposes, but is also used as a farm for 
large animals including cattle, some of which 

spend time immediately adjacent to Cassville Road, separated therefrom only by fence and hedge, as shown in the 
above image taken by me on 2 July 2007 from my property immediately across Cassville Road. A number of other 
cattle were in the area, but I feel that a photograph of one of them should be sufficient to show the situation. 
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The Dellinger cattle farm use is also historic, and I have no objection to it, but I do feel that, since a cattle farm use has 
been historically allowed on one side of the street, it is clear that church purpose uses should be allowed on the other 
side of the street. 

It is possible that I may change my will, or some provisions thereof, from time to time, but I do not expect to change the 
substance of its provisions leaving my residence, the property at 79 Cassville Road, to Greater New Fellowship 
Missionary Baptist Church, to be used for church purposes, 

so I do expect that such provisions will continue to be of earlier origin than any proposed Cherokee-Cassville Historic 
District that may be created. 

As to when my will might take effect, I don't know for sure, but I am now 66 years old, and my lupus autoimmune 
disease seems to be active and attacking my kidneys and liver. My liver function seems to be impaired, and current test 
results indicate that my kidneys are only about 50% functional. 
 
Of course, it is possible that, due to health or other considerations, I might, during my lifetime, deed part or all of 
my residence, the property at 79 Cassville Road, to Greater New Fellowship Missionary Baptist Church, 
to be used for church purposes.  

Frank Dodd (Tony) Smith, Jr. 

79 Cassville Road, Cartersville, Georgia 
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The last two Lynchings in Cartersville, Georgia, were in 1916 and 1930.

1916

According to a 26 February 1916 article in The Sun Herald of Lime Springs, Iowa: "... Cartersville, Ga. ... Jesse
McCorkle, a negro was taken from jail here by half a hundred men and boys, hanged to a tree in front of the city hall
and his body riddled with bullets. McCorkle was arrested for breaking into the home of A. T. Heath and attacking Mrs.
Heath, whose husband was away. The woman shot the negro in the wrist with a revolver, but she was overpowered.
When caught McCorkle's wounded wrist was still bleeding and he had the revolver ...". Here is a photograph of the
1916 lynching of Jesse McCorkle:

That the lynching took place during the night or early morning,, is clear from what Ed Bostick said in his article
"Lynchings in Bartow County" (Etowah Valley Historical Society Volume 69, October 2008): "... The wife of William
Weinman ... was said to be reluctant to move to the South from New York because of the violent social atmosphere,
especially that of the lynch mentality. Mr. Weinman, after considerable cajoling, was able to convince her that
lynchings were rare and that she would find Cartersville to be a congenial place. During a visit, the couple registered
at a hotel in the public square. Mrs. Weinman retired for the night and awoke the next morning to the sight of the
dangling corpse of Jesse McCorkle. ...".

[ I wonder whether Mrs. Weinman's reluctance may have been due to premonition of her son Andrew
being killed in a fight in Cartersville.]

During the day, Jesse McCorkle's body was cut down from the tree and carried around for display and abuse. This
picture
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is described on page 10 of a book of images of Bartow County, Georgia, by Michele Rodgers (The Bartow History
Center) as a ".... c. 1908 view of Cartersville's Main Street, looking west from the Western and Atlantic Railroad
tracks ...".

However, if you look closely at the picture

it seems to me the same 5 men (one in a grayish hat, one in a black hat, and three standing together) were around Jesse
McCorkle's body when it was cut down (first picture on this web page) and in the foreground of the crowd picture. The
three men were wearing overcoats in the first picture, but not in the crowd picture, probably because the crowd picture
was taken later in that February day (the shadows indicate around noon) when it was warmer, so I think that the picture
not "... c. 1908 ..." but is of the 1916 lynching.

The crowd seems to be watching Jesse McCorkle's body being paraded around for display and abuse.
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In his EVHS article, Ed Bostick said "... "Public sentiment, both among the white and negro races, appears to sanction
the summary execution and little was heard of the matter twelve hours after it was over." ...".

 

1930

Arthur Raper said in his book "The Tragedy of Lynching" (Dover 2003 republication):

"... John Willie Clark, born at Vienna, Dooly County, Georgia, October 23, 1907, was one of a family of ten. His
father died in 1918. Five years later Clark's mother moved to Chattanooga, where she has lived since, making a living
by taking in washing. ... John Willie attended school but very little. He left home when he was twelve years old,
shortly after his father's death, and since then had never lived with his mother more than a few weeks at a ttime. After
leaving home he worked around garages. ... Prior to ... November, 1929 ... he had sent her a little money at irregular
intervals; since then she had received no assistance from him. ... Clark had been in the courts on several occasions,
having been arrested a number of times by Cartersville officers on charges of theft and having liquor. ...".

Ed Bostick said in his article "Lynchings in Bartow County" (Etowah Valley Historical Society Volume 69, October
2008):

"... John William (Willie) Clark was a 22-year-old black male escapee from the Murray County chain gang where he
had been serving a sentence for auto theft. At about 1:00 AM during the night of 4-5 September 1930, Clark and his
brother were drinking whiskey while parked in a car at the corner of Douglas and Carter streets in Cartersville ... in
front of the home of Joe Ben Jenkins, 65 years old and Cartersville's chief of police for the previous twelve years.

[ The outside of the Joe Ben Jenkins house has not changed much since 1930.

Carter Street (to the right in the above picture) is along the side of the house and Douglas Street (to the
left in the above picture ) is along the front of the house. The front door of the house
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is in a porch facing Douglas Street ]

Chief Jenkins, armed with a pistol and dressed in his nightclothes, approached the vehicle ... They became
argumentative and Chief Jenkins informed them that they were under arrest ... At the same time, Mr. Oscar (Shorty)
Green, a local cotton mill employee was driving by on his return from working a late shift. The chief hailed him down
... handed Green his pistol, and requested him to hold the suspects until he could return to his home to dress. As Chief
Jenkins turned to enter his house, Willie Clark attempted to start his car. Retrieving his pistol from Green, the chief
stepped closer to the vehicle and ordered Clark from the car. Clark grabbed the pistol and a struggle began. Clark was
jerked out of the car and was struck on the head by a brick thrown by Oscar Green. ... Clark ... fired two shots. The
first shot struck Chief Jenkins under the right eye and the bullet penetrated the brain, killing him instantly. The second
shot was aimed at Oscar Green and grazed his ear. Green also sustained some severe bites during the struggle. Clark's
brother fled the scene and Willie Clark drove away in the stolen Model A Ford with license plates from Cuthbert,
Georgia. Chief Jenkins' son-in-law, Hugh Pettit, rushed out of the house in time to see his father-in-law shot and the
car being driven away... Just before dawn, on South Bartow Street, Hugh Pettit discovered the stolen Ford ... Bartow
County Commissioner A. V. Neal and Cartersville Mayor Jack Hill offered a reward of $1000 for the capture of Willie
Clark ... Chief Jenkins' pistol was recovered in Chattanooga where it had been sold. ... Willie Clark was captured in
Murray County on 9 September. He was wounded in the leg during the chase. ... During the ride to Cartersville, Clark
admitted that he had fired the shot that killed Chief Jenkins but claimed that it was an accident. ...".

An interesting question: Why would a Chain Gang Escapee park in front of the home of a
Chief of Police ?

Arthur Raper also said in his book "The Tragedy of Lynching" (the names in brackets [ ] are from a Bartow Herald newspaper
article dated 2 October 1930):

"... Clark ... was placed in the Cartersville jail ... people began to congregate in great numbers ... the crowd was
becoming more threatening ... a Negro educator from central Georgia happened to be motoring through Cartersville ...
He .. sensed ... that a lynching was very probable. He immediately got in touch with some of the leading Negroes in
Cartersville whom he knew personally. They were unwilling to take a definite stand in the matter, feeling that any
aggressivelness on their part would be resented by the white people ... the Negro educator got into telephone
connection with an outstanding Atlanta lawyer, who, in turn, called Governor Hardman ... National ... Guardsmen were
immediately ordered to Cartersville ... The accused Negro was moved to Atlanta for safe keeping. ... When the trial
came up on the last day of September, the presiding judge [Claude Pittman] appointed local counsel [William Ingram
and Robert Whitaker] for Clark. Much to the suprise of the judge and to the obvious displeasure of hte people who
jammed the courtroom, three lawyers from Atlanta [Harold Sheats, Marion Williamson, and George C. Dean] appeared
in court ...[and moved]... for a change of venue ... The lawyers insisted that the case go to Floyd, or to Fulton, or to
some other county south of Fulton. ... The judge ...called before the court a number of leading citizens [George Gaddis,
A. V. Neal, T. W. Tinsley, R. V. Jones, Charlie Mayes, Bill Knight, W. C. Walton, O. T. Peebles, and M. L.
Fleetwood] to ascertain whether they thought the Negro could secure an impartial trial. Without exception they stated
that he could. ... The judge ruled that a change of venue was not necessary. The ... lawyers then entered an exception to
the judge's action, which automatically stayed the trial until a ruling could be had from the State Supreme Court ... the
defense lawyers reuested the judge to provide an armed escort for Clark back to Atlanta for safekeeping. The judge
refused to send him back ... That night Clark was lynched ... [ Here is a photo of his body taken the next day
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Louis Mazzari in his biography of Arthur Raper "Southern Modernist" (LSU Press 2006) said: "... Raper
drove down to Cartersville the day after ... the lynching ... Two photo studios were ... selling postcards of
the lynching. At Morris Studio, Mr. Morris had been pleased he could get such a good shot. He was
charging a quarter apiece. Over at Art-Craft Shop, though, they sold them for just a dime.... the
photgrapher explained to Raper ..."You know ... the pictures of that Negro hanging there will do more to
reduce crime than anything I know of, and I am glad to distribute the pictures at cost. ... "This man
reported with delight that pictures of the lynching were being sold at Calhoun, Rome, Chattanooga, and
various other places, and that he believed it would do a great deal of good." ... Raper was only in the store
a few minutes, but several people came in for postcards. ...". ]

the sheriff [George Gaddis], sleeping in a room adjoining the one occupied by the deputies in charge, reported
that he did not know the mob had come to the jail until they were leaving with the prisoner. The judge [Claude
Pittman] expressed satisfaction that there had been no mutilations,

[If there were in fact no mutilations, I wonder why the fly of John Willie Clark's pants is open.

According to a web page at www.capitalpunishmentuk.org/hanging2.html "... Male prisoners sometimes
have penile erections (priapism) after hanging ... Men may also reach orgasm on the rope ...".

Perhaps (I don't know for sure) John Willie Clark had an erection when hanged, and his pants fly was
opened to cut off his penis, and perhaps the rest of his genitals. ]

and suggested that this indicated the "orderly" way in which the lynching was effected and the "high class" of
people who did it. ...

The Bartow Herald, Cartersville weekly paper ...editoral policy ... subsequent [to the lynching]... was in conformity
with peace officers, court officials, and the general citizenry of the town and county in either condoning or justifying



Cartersville Lynchings

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CartersvilleLynchings.html[4/16/18, 1:32:10 AM]

the lynching.

On the day following the lynching one of the county commissioners gave a statement to the press ... A part of his
statement was:

"... The people of Cartersville and Bartow County were a unit in agreement that Clark should have a fair and impartial
trial, feeling sure that the sentence would have been dath in the electric chair.

"Howeve, the action taken by the Atlanta lawyers causing postponement ... so incensed our people that ... the action ...
is not only condoned, but has met with practically unanimous approval." ...

the public looked in vain to Cartersville for a repudiation of the statement. When none was forthcoming, an effort was
made by an Atlantan to get at least a few leading citizens to say publicly that they did not justify the lynching. There
were some who disapproved ... but none was willing to say so publicly. ..

... The various local justifications for the lynching constitute a sorry picture indeed. Doubtless the most prevalent
justification was that any Negro who killed a white man ought to be lynched. The next most common justification was
that the Atlanta lawyers, "outsiders", by postponing the trial, "broke" the "contract" with the original mob members that
Clark would be tried and executed without delay ... .

Others justified the lyhnching on the ground that Clark's money, secured by burglaries and auto thefts, and used to
employ able defense lawyers, should not be permitted to save him from an immediate death sentence. ... another
justification was ... that Clark was a paid agent of Al Capone's rum ring, and that he had been sent to Cartersville to get
Chief Joe Ben Jenkins out of the way so Capone's liquor trucks could go unmolested from the Florida ports to
Chicago, for along the whole way only the Cartersville Chief ... had refused to be "bought off" by the rum runners. ...

The defense lawyers staed positively that the small fee promised them was to be paid by the accused Negro and his
family, and that they had no reason whatever to believe that any auto theft gang or rum ring was interested in the case
... The Atlanta lawyers became identified with the case when one of them, a member of the National Guard unit at
Cartersville ten days before the lynching, was asked by Clark to defend him. He and his associates became intensely
interested in the case when upon investigating they began to doubt that Clark was guilty of first degree murder and to
fear that he would be "railroaded" to his death. ...".

Another interesting question: Why would the local powers-that-be (Sheriff, Judge,
Newspaper, County Commissioner) expressly approve a lynching ?

There is an answer to the two "interesting questions" stated above, but I have never seen it in any written discussion of
the lynching of John Willie Clark. Back in the 1960s, when I was studying law I was working as an apprentice in the
law office of William A. Ingram, one of the lawyers for John Willie Clark. It was a small law office, just Judge
Ingram (the title from his prior service as a judge) and his secretaries Cola Mae Vaughan and Annette Hufstetler, and
me as apprentice, and there was a lot of informal conversation, including Judge Ingram's personal description of his
involvement as attorney for John Willie Clark.

For instance, Judge Ingram said that when he came to town the morning after the lynching, people came up to him,
saying: "Judge Ingram, your appeal is a-hanging from a light pole."

As to Why would the local powers-that-be (Sheriff, Judge, Newspaper, County Commissioner) expressly
approve a lynching ?

Judge Ingram said that they were determined to cover up the fact that Joe Ben Jenkins was having sex with the
wife of John Willie Clark, which fact would have been made public in a full trial.

That also answers the other question Why would a Chain Gang Escapee park in front of the home of a Chief of
Police ?
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Most likely, when John Willie Clark escaped he went home, but his wife was not there. He knew that when he had
"been arrested a number of times by Cartersville officers on charges of theft and having liquor", some of those arrests
had been to get him out of the way so that Joe Ben Jenkins could take the wife of John Willie Clark to the house of
Joe Ben Jenkins for a night of sex (probably in a nicer feather bed than the bed at John Willie Clark''s house). So,
John Willie Clark figured that his wife was in Joe Ben Jenkins' house, and he drove there (with his brother) but
had trouble getting up enough nerve to go in and try to get her out, so he and his brother were parked there
drinking trying to get up their nerve when Joe Ben Jenkins came out of his house "armed with his pistol and
dressed in his nightclothes", and the confrontation took place.

Knowing that to probably be the true picture, it is clear why John Willie Clark's lawyers would "doubt that
Clark was guilty of first degree murder and to fear that he would be "railroaded" to his death"

and why the local powers-that-be would fear that a trial would make public the interracial sexual activity
between the Cartersville Chief of Police and the wife of John Willie Clark.

The next questions are:

What kind of people were the Wife of John Willie Clark and Chief Joe Ben Jenkins?

 

The Wife of John Willie Clark:

Although I am old, I am not old enough to have known the Wife of John Willie Clark, except by what I have heard
from my elders, which is: she, like John Willie Clark, was around her 20s in age; she was light-skinned; she was the
most attractive, sexy, woman in Bartow County; and she had a number of white lovers.

Due to their race, she and John Willie Clark were vulnerable to intimidation by white people with power (as a Police
Chief who could arrest people), money, and influence, so she in fact had little choice but to submit to sex with
powerful, rich, influential white people, and she (and he) probably just endured such abuse.

However, when John Willie Clark was lynched to keep her sexual activity secret from the public, she knew that she
would be regarded as a risk to talk, she rightly feared for her own life, so she left for parts unknown.

Unfortunately, that is all I know about her, but I wish that someday I might find out what the rest of her life was like.

 

Chief Joe Ben Jenkins:

Joseph Benjamin Jenkins's first wife, maiden name Elllis, died, then he married her sister Rena Ellis, who died around
1920 or so.

Children of first marriage included:

Ellis Jenkins
Bertha Jenkins Pettit, who married Hugh B. Pettit Sr.

Children of second marriage were:

Catherine Jenkins Smith
Marguerite Jenkins Pierce (born 24 November 1917)
Leroy Jenkins
Samuel Jenkins



Cartersville Lynchings
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At the time of the John Willie Clark lynching, Joseph Benjamin Jenkins was twice a widower, so he probably felt that
it was OK to have sex because he was not cheating on a wife. Unfortunately, he did not regard it to be immoral to
have that sex with the wife of another man.

In fairness to Joseph Benjamin Jenkins, he (being dead) had no part in the lynching to cover up his interracial sex. Had
he survived the gunshot and only been wounded, he might have come clean and admitted his activities, thus to some
extent exonerating John Willie Clark. However, he did die, and what he might or might not have done had he survived
will never be known to us here on Earth.

I should mention that I have connections with Joseph Benjamin Jenkins through his daughter Marguerite Jenkins
Pierce, who was only 12 years old he was killed. After then, she was raised by Bertha and Hugh B. Pettit, Sr., the
couple known to me as Nanny and Unk.

When I was born in March 1941, in the same hospital, at about the same time, Marguerite gave birth to her first son
John W. Pierce, Jr. My birth was difficult. Dr. Sam Howell had to reach up with his hands inside my mother to
untangle me from the cord, resulting in a severe infection at a time when there were no antibiotics (other than sulfa
drugs, which were difficult for my mother to take). My mother was unable to nurse me, but Marguerite was good
enough to nurse both her son John and me. Since John and I nursed together like twins, we have always been very
close, and are also close to his brothers, especially his younger brother Joseph G. Pierce. Sadly, Marguerite died on 18
April 2006, and she and her husband John W. Pierce are buried in the same plot at Oak Hill cemetery in Cartersville as
Joseph Benjamin Jenkins, not far from the plot where my parents and paternal grandparents are buried.

 

Tony's Home Page





Greater New Fellowship Missionary Baptist Church 

During the May 2007 meeting of the City of Cartersville Board of Zoning Appeals at Cartersville City Hall about proposed expansion of Greater New 
Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals Special Exception #SE07-02 ), 

a Petition of Objection with 65 signatures was presented (a copy of which Petition of Objection is attached hereto), which Petition of Objection stated: 

"City of Cartersville 

Board of Zoning Appeals 

The following property owners who reside in the Cassville Road/Howard Heights Historic Residential District are opposed to special exception 
#S07-02 [sic] ."

In May 2007, such a Historic Residential District did not exist, although it was being planned.
Further, 
note that the petition expressed unqualified opposition to SE07-02 ( which it misdescribed by typographical error as S07-02 ) 
rather than expressing qualified concerns about design, appearance, etc.
  

On the following image: 

●	 Greater New Fellowship Missionary Baptist Church (GNFMBC) is shown by a large red pin; 
●	 a red circle showing a radius of about 300 yards from GNFMBC is shown for scale reference; 
●	 65 small yellow pins show the approximate location of the residences of the signers of the Petition of Objection; 
●	 105 small red pins show the approximate location of the residences of the signers of a Petition of Support of GNFMBC Favoring Special Exception 

#SE07-02. If the residences are known to be within the boundaries of the land in the image, the pins show the approximate locations of the residences 
( 59 of them). If a signer's residence is thought to lie beyond the boundaries of the land in the image, their small red pins are shown in the white area on 
the left side of the image( 46 of them). 
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Greater New Fellowship Missionary Baptist Church 
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Greater New Fellowship Missionary Baptist Church 

Copies of pages of the Petition of Support of GNFMBC, containing 104 signatures, are attached. I expect that at the time of the 18 June 2007 meeting of the 
Board of Zoning Appeals, further signatures will be presented, including a page containing the signature for the 105th pin, representing me (Tony Smith) and 
my residence at 79 Cassville Road. 

My personal comments - Frank Dodd (Tony) Smith, Jr., 79 Cassville Road, Cartersville, Georgia 
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Greater New Fellowship Missionary Baptist Church 

In a 1 June 2007 meeting at Cartersville City Hall about proposed expansion of Greater New Fellowship Missionary Baptist Church 
( Cartersville Board of Zoning Appeals Special Exception S07-02 ) 

Greg Frisbee, a signer of a Petition of Objection (a copy of which is attached) opposing the proposed expansion, said: 


"... So, we want everybody to follow the rules ..."


Someone else at the meeting said: "... those are commercial requirements ..."


Greg Frisbee said:


"... Well, I think ... there's not anything clear in the ordinance ... In our opinion, and we're going to stick very firmly to this, we 

want this to meet the standards ..."


Despite the opinion of Greg Frisbee et al, the site of the sanctuary of Greater New Fellowship Missionary Baptist Church, since it was 
constructed around 1950 as a Roman Catholic Church site, is and has been since that time a Church Site and NOT residential and NOT 
commercial. 

After 1950, the Roman Catholic Church built the present family center on the site, and acquired a house and garage apartment on Wofford Street 
where the Roman Catholic Priest lived. 

The historically Roman Catholic sanctuary and family center consisted of the two-story stucco and wood frame flat roof family center building 
and the brick sanctuary building that still exist today 

The present land ownership of Greater New Fellowship Missionary Baptist Church 

is the same as the land ownership by the Roman Catholic Church in 1994 when the Roman Catholic Church moved to another site. 
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Greater New Fellowship Missionary Baptist Church 

The City of Cartersville does not have zoning for Church Sites, and has dealt with Churches by zoning them as something else (in the case of 
Greater New Fellowship Missionary Baptist Church, residential) and then granting exceptions and variances to permit Churches to build facilities 
and exercise their religions. 

Under the terms of the Federal Religious Land Use law, the City of Cartersville must treat all religions and religious denominations equally when 
granting such exceptions and variances. Some of the provisions of the Federal Religious Land Use law include: 

GENERAL RULE - No government shall impose or implement a land use regulation in a manner that imposes a substantial burden 
on the religious exercise of ... a religious assembly or institution, 

unless


the government demonstrates that imposition of the burden ... is in furtherance of a compelling government interest ...


NONDISCRIMINATION - No government shall impose or implement a land use regulation that discriminates against any 

assembly or institution on the basis of religion or religious denomination. ... 

No government shall impose or implement a land use regulation that ... unreasonably limits religious assemblies, institutions, or 
structures ... 

The following pages discuss several issues raised by those objecting to the proposed expansion of Greater New Fellowship Missionary Baptist 
Church: 

Room to Grow 


Scale of Buildings


Growth of Membership and Property Values


Parking Lot


Neighbor Parking


Race Relations
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Greater New Fellowship Missionary Baptist Church 

Room to Grow 

With respect to objections to proposed expansion of Greater New Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals 
Special Exception S07-02 ) 

on the grounds that Greater New Fellowship Missionary Baptist Church does not have enough land to expand beyond its present sanctuary 
building and fellowship building, 

First Presbyterian Church of Cartersville has about the same acreage of land as Greater New Fellowship Missionary Baptist Church 

and has recently been permitted to construct a major expansion. 

Under the Religious Land Use Act, Greater New Fellowship Missionary Baptist Church must be treated like First Presbyterian Church, and those 
objections should be rejected. 
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Greater New Fellowship Missionary Baptist Church 

Scale of Buildings 

With respect to objections to proposed expansion of Greater New Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals 
Special Exception S07-02 ) 

on the grounds that the proposed Greater New Fellowship Missionary Baptist Church expansion would involve construction of a building of a 
scale disproportionately large compared to nearby houses, 

Sam Jones Methodist Church in Cartersville has recently ben permitted to construct a new building, occupying what was formerly a single family 
home on Church Street, and adjacent to an existing single family home on Church Street 

The proportion of scale of the addition to Sam Jones Methodist Church to a nearby residential house is at least as great as the proportion of scale 
of the proposed construction by Greater New Fellowship Missionary Baptist Church to nearby residential houses. 

Under the Religious Land Use Act, Greater New Fellowship Missionary Baptist Church must be treated like Sam Jones Methodist Church, and 
those objections should be rejected. 
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Greater New Fellowship Missionary Baptist Church 

Growth of Membership 

With respect to objections to proposed expansion of Greater New Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals 
Special Exception S07-02 ) 

on the grounds that expansion of Greater New Fellowship Missionary Baptist Church is an adverse affect on housing property values in the area, 

The Greater New Fellowship Missionary Baptist Church site was a Roman Catholic Church until 1994, when a new Roman Catholic Church was 
constructed elsewhere and the site began to be used as a predominantly black church. The initial predominantly black congregation of about 150 
declined to about 15 in 1999, since when it has grown to about 400, as shown in this graph: 

Recent sales of houses such as those built by Robert Dabbs in the Howard Heights area show that expansion of Greater New Fellowship 
Missionary Baptist Church has not had an adverse affect on housing property values in the area. 
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Greater New Fellowship Missionary Baptist Church 

Parking Lot 

With respect to objections to proposed expansion of Greater New Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals 

Special Exception S07-02 )


on the grounds that paved parking lot extends to the curb of St. Francis Place,


Tabernacle Baptist Church in Cartersville has a paved parking lot on Howard Street


in which the paved parking lot extends to the paving of Howard Street. 

Under the Religious Land Use Act, Greater New Fellowship Missionary Baptist Church must be treated like Tabernacle Baptist Church, and 
those objections should be rejected. 
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Greater New Fellowship Missionary Baptist Church 

Neighbor Parking 

In a 1 June 2007 meeting at Cartersville City Hall about proposed expansion of Greater New Fellowship Missionary Baptist Church ( Cartersville 
Board of Zoning Appeals Special Exception S07-02 ) 

With respect to a driveway and parking extension 

done in March 2005 by Tony Smith on his property because the Chief of Police of the City of Cartersville had requested improved access to the 
fire hydrant on St. Frances Place area 

Judy Dellinger, who has signed a petition opposing the proposed expansion, said: 

"... When that went in ... I personally find it very unattractive, being black tar ...


You know, if we had a nice little ochre, I mean, I'm in the ochre business, so when we paved, we paved with a pretty ochre. It 

looks like dirt, you know, it blends in with the harmony of nature. ..."


           Judy Dellinger compared Tony Smith's driveway and parking extension with what if 

she and her husband Jim Dellinger had put in "... a black tar strip, on our property, for our dogs ..." 

In fact, shortly after I (Tony Smith) put in my black paved extension, her husband Jim Dellinger told me he approved what I had done. 

 Personally, I find my black paved extension to be very attractive, being consistent with my preexisting driveway and with the preexisting 

parking lot of Greater New Fellowship Missionary Baptist Church on the other side of St. Francis Place.  My extension was inspected by 

the City of Cartersville and permitted on 30 March 2005 by permit number 3825875. Relying on that permit, I expended time and money 

putting it in, and I have found it to be effective in encouraging people to park without blocking the fire hydrant, and I intend to leave it 

as is  whether or not its number of parking spaces might be needed by Greater New Fellowship Missionary Baptist Church in counting their 

number of parking places.  



Greater New Fellowship Missionary Baptist Church 

Race Relations 

To determine whether there are  racist motives underlying objections to the proposed expansion of Greater New Fellowship 
Missionary Baptist Church, the nature of the community as well as other factors must be examined. 

Greater New Fellowship Missionary Baptist Church is a predominantly black Church, in the National Baptist Convention, and its location is 
shown as a red dot 

(some clouds are on the southeast and a flash reflection on the north) 

in the center of a red circle about 300 yards in radius, fronts on the NorthEast side of Cassville Road (shown as a yellow line). 

Cassville Road runs through the neighborhood down a valley, 

with a hill to the NorthEast known as Summers Hill, which is a predominantly black neighborhood, 

and a hill to the SouthWest known as Howard Heights, which is a predominantly white neighborhood that is relatively affluent, and most of 
whose residents signed the Petition of Objection to the expansion of Greater New Fellowship Missionary Baptist Church, a copy of which 
Petition of Objection is attached. 

Most buildings fronting on either side of Cassville Road are houses owned and occupied by whites, most of whom signed the Petition of 
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Greater New Fellowship Missionary Baptist Church 

Objection.


By its extent from Cassville Road to Wofford Street,


Greater New Fellowship Missionary Baptist Church is physically a bridge connecting the black and white parts of its neighborhood, and it is the 
hope of its Pastor and membership that it might someday be a cultural bridge as well. 

A goal of Greater New Fellowship Missionary Baptist Church is to provide a positive experience for people in its neighborhood, to help them to 
succeed in school and in life. Greater New Fellowship Missionary Baptist Church is proud to have helped some of its neighbors to succeed, and 
is proud of the young people in its congregation, and would like for ALL of its neighbors to share in its pride. 

However, those speaking for the signers of the Petition of Objection at the Cartersville Board of Zoning Appeals May meeting and a related 
conference on 1 June 2007 seemed to show no concern for any benefits of Greater New Fellowship Missionary Baptist Church to ALL of its 
neighborhood. With respect to Church activities, their primary concern seemed to be how to limit activities and keep them inside buildings and 
out of sight and sound of the affluent whites of Howard Heights-Cassville Road, as evidenced by this statement by a signer of the Petition of 
Objection:  

"... I personally, because of our proximity to the property, would like to see any outdoor electrified microphone, PA systems, 
festivals be not allowed ... You can get bands out there on the parking lot and it would be like Chastain Park ...". 

Pastor Coombs of Greater New Fellowship Missionary Baptist Church asked: 

"... Have we ever done anything like that so far, Sir ? ..." 

A signer of the Petition of Objection replied: 

"... No, but you're ... I just don't want to reach a point where that might happen, and then we've got to call the police department ...". 

Bearing in mind that racists are very reluctant to explicitly state racist motives in public, it seems to me that the characterization by a signer of 
the Petition of Objection of Greater New Fellowship Missionary Baptist Church as likely to have "bands out there on the parking lot" making it 
necessary for him to "call the police department" is as clear a statement of racist motive as is likely to made in public. 

Another indicator of hidden racist motives, in my opinion, is use of untrue statements of fact. In the May meeting of the Cartersville Board of 
Zoning Appeals Becky Champion, a signer of the Petition of Objection and the daughter of Thomas Champion, owner of the house adjoining 
Greater New Fellowship Missionary Baptist Church to the SouthEast, said that Greater New Fellowship Missionary Baptist Church had cut trees 
in 2007 without prior consultation with Thomas Champion as adjoining landowner. Her statement is not true. In fact: 

In 2007 Greater New Fellowship Missionary Baptist Church contracted with Brown's Tree Service to cut most of the trees of its 
property as shown in the above image from Google Earth, to clear the land in preparation for possible expansion of buildings and 
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Greater New Fellowship Missionary Baptist Church 

parking area. Prior to the cutting, Montana Brown of Brown's Tree Service and I (Tony Smith) had a conversation with Thomas 
Champion around the common boundary line of the Church and the property where Thomas Champion resides. The subject of the 
discussion was the location of the boundary line and the identification of which trees near the boundary line should be cut by 
Brown's Tree Service as contractor with the Church. Thomas Champion and Montana Brown agreed as to which trees should be 
cut. One tree specifically discussed was a large tree near the boundary line about half way from Cassville Road to Wofford Street, 
which tree (hereinafter sometimes referred to as "the 150 year old tree") was guessed to be about 150 years old and appeared to be 
a dominant tree in its area. Montana Brown said that the 150 year old tree did not need to be cut, and could be saved if Thomas 
Champion wanted it to be saved. Thomas Champion replied that he (Thomas Champion) wanted the 150 year old tree to be cut, 
because he feared that it or part of it might at some time in the future fall on his house of residence. I (Tony Smith) asked Thomas 
Champion if he were certain that he wanted the 150 year old tree cut, and he repeated his position that he did want it to be cut 
down.Therefore, the 150 year old tree was among the trees cut by Brown's Tree Service later in 2007. No trees were cut that were 
not agreed to be cut, although by accident falling limbs from the 150 year old tree did break off some (but not all) of the limbs of a 
dogwood tree that was not to be cut and was not cut. As can be seen from this picture taken 2 June 2007 

that dogwood tree was very near the 150 year old tree whose ground-up stump is in the foreground, and, even with the drought 
during May 2007, leaves of new growth are appearing on the dogwood tree, especially near its top, as it recovers from the accident 
resulting from the 150 year old tree being cut at the insistence of Thomas Champion. 

In private, I have heard such comments as: 

Greater New Fellowship Missionary Baptist Church should not be in the neighborhood at all - it should just move away 

and 
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Greater New Fellowship Missionary Baptist Church 

Greater New Fellowship Missionary Baptist Church might allow "them" to "come down off their hill", 

which are very clear (but not public) statements of racist motive for objection to Greater New Fellowship Missionary Baptist Church. 

I am a member of Greater New Fellowship Missionary Baptist Church, but this is only a statement of my personal understanding of some facts 
that I believe to be relevant to the issue of expansion of Greater New Fellowship Missionary Baptist Church, and some of my personal opinions 
related thereto. 

Frank Dodd (Tony) Smith, Jr. 

79 Cassville Road, Cartersville, Georgia 
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At a meeting at City Hall on 11 June 2007, allegations were made that my comments said that Becky 
Champion was a Racist. That is not true. 

My comments stated: 

1 -an "... indicator of hidden racist motives, in my opinion, is use of untrue statements of fact...." and 

2 - "... Becky Champion ... said that Greater New Fellowship Missionary Baptist Church had cut trees in 
2007 without prior consultation with Thomas Champion as adjoining landowner. Her statement is not 
true. ...". 

It is my opinion and belief that Becky Champion believed her statement to be true when she made it, so 
she did not know that she was making an untrue statement, and 

she was not a racist knowingly using untrue statements of fact, but rather she was a victim of racists who 
temporarily deceived her. 

My personal comments - Frank Dodd (Tony) Smith, Jr., 79 Cassville Road, Cartersville, Georgia 



Comments for 18 June 2007 meeting at Cartersville City Hall about proposed expansion of Greater 

New Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals Special 

Exception SE07-02 ): 

According to a web page of the First Presbyterian Church of Cartersville, Georgia: 


According to a Google Earth image of the First Presbyterian Church of Cartersville, Georgia (yellow 
rough indication of property boundary added by me): 

the number of parking spaces in the First Presbyterian parking lot is roughly 60. Since, for First 
Presbyterian, there are roughly 60 parking spaces for 600 members, to require Greater New 
Fellowship Missionary Baptist Church (now about 400 members, with current plans to extend to 
accommodate about 600 members) to have a substantially greater ratio than 1 parking space for 
each 10 members would be a violation of Federal Law about Religious Land Use. 

My personal comments - Frank Dodd (Tony) Smith, Jr., 79 Cassville Road, Cartersville, Georgia 



Greater New Fellowship Missionary Baptist Church 

In a 1 June 2007 meeting at Cartersville City Hall about proposed expansion of Greater New 
Fellowship Missionary Baptist Church ( Cartersville Board of Zoning Appeals Special Exception S07
02 ) 

Greg Frisbee, a signer of a Petition of Objection (a copy of which is attached) opposing the proposed 
expansion, referred to: 

"... some projects that we have completed ... on Tennessee Street ...". 

Those projects, which I will call the Frisbee Tennessee/MLK Projects, are located in the City of 
Cartersville and are shown on this image 

in which the Frisbee Tennessee/MLK Projects include: 
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Greater New Fellowship Missionary Baptist Church 

●	 a Cowboy's Convenience Store at the NorthEast corner of Tennessee Street and MLK; 
●	 a shopping center along Tennessee Street immediately North of the Cowboy's Convenience 

Store; 
●	 a police station along MLK East of Tennessee Street (which, among other things, provides 

security for the shopping center that may benefit the Frisbee Tennessee/MLK Projects more than 
the cost of the police station); 

●	 a church, Community Christian Church, denoted CC on the image above; and 
●	 an office building for Community Christian Church, denoted CCo on the image above. 

As can be seen in the image above, Community Christian Church and its office building are related 
geographically to Roosevelt Street and a residential neighborhood, which I will call the MLK 
Neighborhood, 

in almost exactly the same way that Greater New Fellowship Missionary Baptist Church, denoted 
GNFMBC in this image below, 

is related geographically to Cassville Road and the Howard Heights neighborhood (roughly a V-shaped 
area between Cassville Road and West Cherokee Avenue) in which reside many signers of the Petition 
of Objection. 

Although the MLK Neighborhood contains a church, Macedonia Baptist Church, 
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Greater New Fellowship Missionary Baptist Church 

denoted MC on the first image above, 


the church constructed by the Frisbee Tennessee/MLK Projects 


is a building with metal siding, only partially covered by brick siding on the front, and is not in the 
architectual style of the historical Macedonia Baptist Church. 

When Greg Frisbee constructs a church in a neighborhood in Cartersville, he makes it with metal siding, 
only partly covered by brick even in the front, 

but 
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Greater New Fellowship Missionary Baptist Church 

when it comes to an expansion of Greater New Fellowship Missionary Baptist Church, Greg Frisbee 
objects to such construction, 

a clear example of telling other people to do as Greg Frisbee says, but NOT as Greg Frisbee does. 

I am a member of Greater New Fellowship Missionary Baptist Church, but this is only a statement of my 
personal understanding of some facts that I believe to be relevant to the issue of expansion of Greater 
New Fellowship Missionary Baptist Church, and some of my personal opinions related thereto. 

Frank Dodd (Tony) Smith, Jr. 

79 Cassville Road, Cartersville, Georgia 
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My personal comments - Frank Dodd (Tony) Smith, Jr., 79 Cassville Road, Cartersville, Georgia 

At a meeting at City Hall on 11 June 2007, I learned some further information related to the Community 
Christian Church, that during the history of the building Beth Tilley Frisbee (and possibly Gene Tilley) 
were also involved. 

Since Beth Tilley Frisbee and Gene Tilley were, like Greg Frisbee, signers of the Petition of Objection, I 
think that my references to "Greg Frisbee" should be interpreted to include not only the individual Greg 
Frisbee but also his wife Beth Tilley Frisbee and, to whatever extent he may have been involved, his 
father-in-law Gene Tilley.
 
My  primary point remains: When they converted the building to church use, they did not upgrade it to 
the standards (for example, no exposed metal siding) that they are advocating as signers of the Petition
of Objection. 



( .  

\? 

,r":-")  

,4e*J*/t 
A 

Cti /4 Ls/t/T 

Per/T:, 

O 6J€cTt oa-/ 

6vfinus 

6r tlatw.4 



(jLl

City of Cartersville

Boardof TnnngAppeals


The following Fropertyownerswho reside in the Cassville Road/ HowardHeights

Historic Residential District are opposed to special exception#507-02.


1 .  Carv,//r 4i*( 

2. ru-4,fur 4( 

J . l  _  

4. 

5 .  

6.  ?s. 
7. 6, Q, 
8. 

9 u{t 

10.  

l l .  

t2. L Hzfu.t 

13.  
I 

14 . ' - j  lvl 

3z15.  

t6 .  {o 
17.  

I 
18 .  

19 .  



Cityof Cartersville 
Boardof ZoningAppeals 

Thefollowing prop€rty ownerswho reside in the Cassville Road/Howard Heights 
HistoricResidentialDistrict areopposedto specialexception#507-02. 

towe Toff 5ir Cassvil|rRd. 

5.  

6.  

1 

8 .  

9. 

10 .  

l l .  

I 

l 3  

1 A  r  ' t ,  

15 .  

r6.  4S Cozz**leu' P.4. 

r7.  
fl'ds (.tJ,( kro),.<.,lv{ .

18 .  

19 .  l/ ZZw /utz/</ Vlg M' I t, er-o4reA ''( ' 



City of Cartersville 
Boardof ZnwngAppeals 

The following prop€rty owners who residein theCassville Road/ HowardHeights 
Historic Residential Disfrict are opposed to special exception#s0z-02. 

7 Cn<st,(-tr 
lb 
15 lr*, ,2/ 

(a42,, 

6.  

7.  *N.	 iJcrupao \laI 
tl^ r /,/sz

8 . 	 Itou:a-ra 7v-v2 

gr-tu"tdM59.	 e 

10.  zt 	/J/*,4 D 
7// /h4t Z >
l l .  

12. 

13.  

I 

15 .(  

16.'. C 
t7.  /ttq*ryA 
18.  /V Ci?%i / /,?/ 

t9. 



City of Cartersville 
Board of Zoning Appeals 

The following propertyownerswho reside in the Cassville Road/ Howard Heights 
Historic Residential Distict are opposed to specialexception #S07-02. 

l .  

) /- t  

a
1 

-, d jodt-4r,'r, /,{, 



I
| 

r: (z-oavry'.\ 
9 r+oo 

,) 

,?< 

A
{_. ,z/ 

-rfn--c }J/14{ FT 

/
T- (v fe ce-s\ a F 

_ 

?a T- lTl 
aF 

6-,-. 

JdPFoKT 

tuR 6//F"1 Bc 
, ' ,-r*/ S €o7 *OL 



* ,} 

&. 

"A Churh Dedicaredto takins 
the \\brd oi God ro all. so	

Rev. Willie J. E- Coombs. 
Pastorthat all men mieht be saved." Baptist 
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After Dimensional Reduction to 4-dimensional spacetime, Bivector Gauge Bosons and the
Higgs Scalar take the form of the Standard Model plus Gravity.

( Global Group Structure of the Standard Model is discussed here.)

Here is how it works from various viewpoints:

Conformal Moebius Clifford Transformations
Clifford Algebras
Division Algebras
Weyl Groups and Root Vectors (showing gluon confinement)

SU(5) Grand Unification and LeptoQuark X-bosons
Casimir operators and questions of signature

Instantons in 8 and 4 dimensions

The Gauge Boson dimensional reduction process of the D4-D5-E6-E7 physics model can be
described from a Weyl Group - Root Vector Space point of view:

Here is a brief summary (using Euclidean signature for expository clarity):
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We have 8 gammas (1,2,3,4,5,6,7,8) in our Cl(8) Clifford algebra.

The 15 with index 6 or less give the conformal group and gravity.

The 13 left over do not form any subgroup of the 28-dim Spin(8) rotations of 8-dim spacetime, so break the symmetry
of 8-dim spacetime into

4-dim physical spacetime

plus

a 4-dim internal symmetry space that is the space of colors (red, green, blue, and neutral=black).

Then notice that 8 of the 13 involve one spacetime index and one color internal symmetry index. Let them be the 8
color force gluons. Since they are rotations in one spacetime dimension and one color internal symmetry dimension,
you might ask:

Why don't we see gluons flying around changing colors?

The answer is: Gluons are confined to the interior of protons, pions, etc. You have to look inside them to see gluons
flying around changing colors.

The remaining 5 of the 13 do not involve any spacetime index, so that they can act as conventional gauge bosons
whose rotations are confined to the internal symmetry space.

Let 4 of them be the generators of the U(2) = SU(2)xU(1) electroweak force.

As for the last one, the 13th, let it represent the U(1) phase of particle propagators.

 

Here are more details:

Let 4 of the 8 basis elements of the Cl(8) Clifford algebra, say (0,2,3), correspond to 4-dim physical spacetime, in a
straightforward way:

0 = x
1 = y
2 = z
3 = t

Now, let the other 4, that is, (4,5,6,7) correspond to color space which will be an internal symmetry space. Take as
colors red, green, and blue (r,g,b). Let the 4th color be black (k, to distinguish its letter from b=blue). Make this
correspondence a little more complicated than (0,1,2,3,) = (x,y,z,t) as follows:

4 = k
5 = (r+g+b) = w = white
6 = r
7 = b

This way, we have 2 colorless basis elements (k,w) and 2 colored ones (r,b). Of course, you can make green from w
and r and b, so you have all colors. The basis is

(0,1,2,3,4,5,6,7) = (x,y,z,t,k,w,r,b)
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Now look at the structure of the 28 bivectors, the generators of Spin(8).

Just as the 8+8 = 16 first-generation fermion particles and anti-particles, and 8-dimensional spacetime (reduced to 4-
dimensional physical spacetime plus 4-dimensional internal Symmetry Space) can be represented by a 24-cell,

24 of the 28 gauge boson Spin(8) generators of the D4-D5-E6-E7-E8 VoDou Physics model can be represented by the
vertices of a dual 24-cell:

The 24 vertices of the 24-cell are the 24-vertex root vectors of the D4 Spin(8) Lie algebra in 4-dimensional root vector
space with 4 origin root vectors. The 28 infinitesimal generators correspond to the bivector indices

01  02  03  04  05  06  07
    12  13  14  15  16  17
        23  24  25  26  27
            34  35  36  37
                45  46  47
                    56  57
                        67

which can be regarded as the upper triangular part of an 8x8 antisymmetric real matrix.

The 4 origin root vectors can correspond to 

01                        

        23                

                45        

                        67

and the 24-cell vertices can correspond to 

    02  03  04  05  06  07
    12  13  14  15  16  17
            24  25  26  27
            34  35  36  37
                    46  47
                    56  57
                          

In terms of the basis (x,y,z,t,k,w,r,b), they are

xy  xz  xt  xk  xw  xr  xb
    yz  yt  yk  yw  yr  yb
        zt  zk  zw  zr  zb
            tk  tw  tr  tb
                kw  kr  kb
                    wr  wb
                        rb

The 6 that involve only (0,1,2,3) = (x,y,z,t) form the Lorentz boosts and rotations of physical spacetime:

xy  xz  xt
    yz  yt
        zt
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Note that (01,02,12) = (xy,xz,yz) are rotations and (03,13,23 ) = (zt,yt,zt) are Lorentz boosts.

Now let them interact with 4 = k. Since it is colorless, moving in 5-space (k-space) does not change the color of
anything, so it can be regarded as just an "extra" dimension added to 4-dim spacetime in which "rotations" look like
translations, and we then get the 10 with indices 0,1,2,3,4 which are taken to be generators of deSitter/Poincare
gravity:

01  02  03  04
    12  13  14
        23  24
            34

or

xy  xz  xt  xk
    yz  yt  yk
        zt  zk
            tk

Note that (04,14,24,34) = (xk, yk, zk, tk) are translations. Next let the 10 interact with 5 = (r+g+b) = w. Since it is also
colorless, moving in 6-space (w-space) does not change the color of anything, so it can also be regarded as just an
"extra" dimension. In it "rotations" look like conformal transformations (1 dilation and 4 special conformal
transformationsi), and we then get the 15 with indices 0,1,2,3,4,5 which are taken to be generators of Segal's conformal
Spin(2,4) = SU(2,2) which can also be gauged to produce gravity:

01  02  03  04  05
    12  13  14  15
        23  24  25
            34  35
                45

or

xy  xz  xt  xk  xw
    yz  yt  yk  yw
        zt  zk  zw
            tk  tw
                kw

Note that the 45, which is only in (k,w) space, corresponds to the dilation and (05,15, 25, 35) = (xw, yw, zw, tw) are
the 4 special conformal transformations.

Also note that the Weyl root vector polytope of D3=A3 Spin(2,4) = SU(2,2) is the 3-dimensional cuboctahedron, and
that it can be taken to be the central (green) cuboctahedron of the 4-dim 24-cell root vector polytope of Spin(8).

That leaves 13 generators left over, those with at least one index 6 or 7

06  07
16  17
26  27
36  37
46  47
56  57
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    67

or

xr  xb
yr  yb
zr  zb
tr  tb
kr  kb
wr  wb
    rb

and it would be nice if 12 of them could represent the generators of the SU(3) x SU(2) x U(1) Standard Model.

( Global Group Structure of the Standard Model is discussed here.)

Why don't we just proceed to go on from 15-dim Spin(6) to 21-dim Spin(7), in the same way that we went from
10-dim Spin(5) to 15-dim Spin(6) ?

(In these remarks I am using Euclidean signature.)

For a first reason, physically at low energies you don't want to see color charges, which should be
confined to the interior of hadrons. Therefore, since 15-dim Spin(6)

xy  xz  xt  xk  xw
    yz  yt  yk  yw
        zt  zk  zw
            tk  tw
                kw

does NOT involve the indices r and b that are not color-neutral, you can use it, but you cannot go to 21-
dim Spin(7) becaus, if you do, you must involve an index r that is not color-neutral:

xy  xz  xt  xk  xw  xr
    yz  yt  yk  yw  yr
        zt  zk  zw  zr
            tk  tw  tr
                kw  kr
                    wr

For a second reason, you want the group to have a natural action on the 4-dim spacetime that is physical
at low energies:

6-dim Spin(4) acts naturally on 4-dim spacetime because it is just Lorentz boosts and rotations on 4-
dim spacetime;
10-dim Spin(5) acts naturally on 4-dim spacetime because it acts globally on the symmetric space
Spin(5) / Spin(4) = S4, and also, there is an isomorphism Spin(5) = Sp(2), so that Spin(5) globally
on the symmetric space Sp(2) / Sp(1)xSp(1) = QP1 (where QP1 is quaternionic projective 1-space).
Note that Sp(1) = Spin(3) = SU(2) = S3, and that Sp(1)xSp(1) = Spin(4), and that QP1 = S4.
15-dim Spin(6) acts naturally on 4-dim spacetime because there is an isomorphism Spin(6) = SU(4),
so that Spin(6) acts naturally on the 4-dim fundamental repesentation space of SU(4).
However, 21-dim Spin(7) has no isomorphism that allows it to act naturally on 4-dim spacetime.

It acts naturally on the 7-dim vector space of which it is the covering of the rotation group,
and
it acts naturally on the 7-dim symmetric space Spin(7) / G2, and
it acts naturally on the 6-dim symmetric space Spin(7) / Spin(6),

but Spin(7) does not have a natural full action on a 4-dim spacetime.

Nevertheless, the 13 left-over generators



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks4a.html[4/16/18, 1:33:11 AM]

xr  xb
yr  yb
zr  zb
tr  tb
kr  kb
wr  wb
    rb

DO have a nice physcial interpretation.

To see this, notice that they have a natural interpretation in terms of symmetric spaces, as the coset space

Spin(8) / U(4) = Spin(8) / Spin(6)xU(1) = Spin(8) / Spin(6)xSpin(2)

is 28 - 16 = 12-dimensional. If you let the 67 (or rb) correspond to the U(1), then the other 12 of the 13 left-over
generators form the 12-dim symmetric coset space Spin(8)/Spin(6)xU(1). It is only a coset space, so it does NOT
directly inherit the commutator relations of Spin(8) and does NOT directly form a Lie subalgebra of Spin(8).

As David Finkelstein has said: "... They cannot do this [form a Lie subalgebra of Spin(8)] exactly. For example, no
one of the 13 commutes with all the rest, as the generator of U(1) does. Nor do the last 13 commute with the first 15
conformal generators as the SU(3) x SU(2) x U(1) generators do. ...".

The way to get the 12 to represent the Standard Model is to assign commutation relations to the 12 that are inherited
from the Weyl group symmetry of Spin(8).

To see how this works, begin by breaking the symmetry of the 8-dim spacetime by splitting it into two separate 4-dim
spaces as described above, so that

(0,1,2,3,4,5,6,7) = (x,y,z,t,k,w,r,b)

breaks down to

(0,1,2,3) plus (4,5,6,7) = (x,y,z,t) plus (k,w,r,b)

What is the physics of this breakdown, at our low energies where it has occurred ?

The Lorentz, deSitter, and conformal structures with indices 0,1,2,3,4,5 work as described above.

Now, look at the 13 generators left over, those with at least one index 6 or 7.

Only one of them, 67 or rb, involves ONLY the dimensions that are NOT involved in the 15-dim Conformal group.

Let 67 = rb represent the U(1) phase of particle propagators.

That leaves 12 generators:

06  07
16  17
26  27
36  37
46  47
56  57

or

xr  xb

http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
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yr  yb
zr  zb
tr  tb
kr  kb
wr  wb

Note that these 12 correspond to the two octahedra

that remain after deleting the central cuboctahedron from the 24-cell root vector polytope of Spin(8).

Set the common axis of the two octahedra such that the 4 vertices on it are the 4 vertices involving k and w:

The remaining 8 vertices

xr  xb
yr  yb
zr  zb
tr  tb

correspond to the 8 gluons of the SU(3) color force. They each have one color dimension and one spacetime
dimension, so that they represent rotation in two dimensions, one color and one spacetime, thus mixing color and
spacetime.

Why don't we see gluons flying around in our spacetime changing colors?

Because gluons are confined within protons, pions, and other particles containing them, such effects can only be seen
inside protons, pions, etc. The corresponding quark/hadron phase transition may be a tzimtzum Rekiah.

How do the 8 vertices get the commutation relations of SU(3)?

The 8 vertices that are off the common axis of the two octahedra
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can be considered as the vertices of a cube:

  tb----xb   
   |\   | \  
   | zb----yb
   | |  |  | 
  yr-|--zr | 
    \|    \| 
     xr----tr

Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to the tb-tr
axis, giving the diagram

          yb       
                   
    xb           zb
                   
         tb tr     
                   
    zr           xr
                   
           yr      

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of SU(3), from
which commutation relations of SU(3) can be constructed for {tb,tr,xb,yb,zb,xr,yr,zr).

Since each gluon links 4-dim spacetime to color internal symmetry space, the gauge group SU(3) acts globally on CP2
Internal Symmetry Space, as can be seen by the fibration

CP2 = SU(3) / U(2)

Now go back and look at the 4 vertices on the common axis of the two octahedra,
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that is, the 4 vertices involving k and w.

kr  kb
wr  wb

They correspond to the 3 weak bosons and the electromagnetic photon. They each have one color dimension and one
spacetime dimension, so that they represent rotation in two dimensions, both of which are in internal symmetry space,
so there is no mixing of spacetime and internal symmetry space, and they can be treated as conventional gauge bosons
that are the generators of electroweak U(2) = SU(2) x U(1).

How do the 4 vertices get the commutation relations of U(2)?

All 4 of them are on a line (the Z-axis of the (X,Y,Z) space of the two octahedra). Put the two involving w at the ends
of a line segment, with the two involving k at the origin center of a line segment, thus getting the root vector diagram
of U(2) = SU(2) x U(1), which is the sum of the root vector diagrams of A1=B1=C1 and A0=D1.

kr  kb
wr                        wb

A correspondence with the electroweak gauge bosons is then:

wb = W+
kb plus kr = Z0 plus photon
wr = W-

Note that each of the neutral bosons (Z0 plus photon) corresponds to a rotation in the colorless color-neutral k-space
part of internal symmetry space that corresponds to translations.

Also note that each of the electric-charged W+ and W- bosons corresponds to a rotation in the colorful color-neutral
w-space part of internal symmetry space that corresponds to conformal transformations.

These correspondences may be related to:

the interrelationship between electroweak bosons, the Higgs mechanism, and the compressibility of the vacuum;
and
the interrelationship of gravitons, photons, and conformal graviphotons, particularly since the 4 covariant photon
components (x,y,z,t) are isomorphic to the 4 special conformal transformations (xw, yw, zw, tw).

 

Since each weak boson and photon acts entirely within color internal symmetry space, the gauge group U(2) acts
locally on CP2 Internal Symmetry Space, as can be seen by the fibration

CP2 = SU(3) / U(2)

( Global Group Structure of the Standard Model is discussed here.)

If you combine the 15 Conformal generators with the 67 = rb generator of the U(1)particle propagator phase, you get
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SU(2,2) x U(1) = U(2,2), so that

we have decomposed the 28 generators of Spin(8) into:

16 generators of U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) for propagator phase, Gravity, and the
Higgs Mechanism, acting on 4-dimensional Spacetime.

8 generators of SU(3) for the Color Force, acting on 4-dimensional Internal Symmetry Space.

4 generators of U(2) = U(1)xSU(2) for Electromagnetism and the Weak Force, acting on 4-
dimensional Internal Symmetry Space.

 ( Global Group Structure of the Standard Model is discussed here.)

The D5 of VoDou D4-D5-E6-E7 Physics is related to SU(5) Grand Unification.

( Global Group Structure of the Standard Model is discussed here.)
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Instantons

According to Atiyah, Hitchin, and Singer, Proc. R. Soc. Lond. A. 362 (1978) 425-461 (see also Differential Topology
and Quantum Field Theory, by Charles Nash (Academic 1991),

Spin(8) is the maximal group for k = 2 instantons over S4

just as

the maximal group for k =1 instantons over S4 is Spin(4) =

= Spin(3) x Spin(3) = SU(2) x SU(2) = Sp(1) x Sp(1) = S3 x S3.

S4 /\ S4 = S8 [ /\ = smash product ]

so k = 1 instantons over S8 should give k = 2 instantons over S4 .

 

Spin(8) = S7 x G2 x S7 (twisted product) is the maximal group for k = 1 instantons over S8.

Just as
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Spin(4) has a self-duality related to its ordinary Cartesian product reducibility Spin(4) = S3 x
S3,

Spin(8) has a generalized self-duality related to its twisted product fibration reducibility
Spin(8) = S7 x G2 x S7.

 

Consider the k = 2 Spin(8) Instanton over S4. It double-covers the S4.

Since S7 has the twisted product fibration reduction S7 = S3 x S4, and
since S3 has the twisted product fibration reduction S3 = S1 x S2, and
since G2 has the twisted product fibration reduction G2 = SU(3) x S6:

28-dim Spin(8) can be factored into the twisted product fibration reduction

S7 x G2 x S7 = S3 x S4 x G2 x S3 x S4 = S1 x S2 x S4 x SU(3) x S6 x S3 x S4 =

( S1 x S3 x SU(3) ) x ( S6 x S4 x S4 x S2 ).

 

Let one of the double-coverings of the S4 correspond to the 4-dim Internal Symmetry Space that remains after
dimensional reduction of SpaceTime from 8-dim to 4-dim, and let the 12-dimensional Lie algebra

S1 x S3 x SU(3) = U(1) x SU(2) x SU(3)

be the Standard Model gauge group represented on the 4-dim Internal Symmetry Space to produce gauge fields by
local action on the 4-dim Physical SpaceTime.

 

Let the other of the double-coverings of the S4 correspond to the 4-dim Physical SpaceTime that remains after
dimensional reduction of SpaceTime from 8-dim to 4-dim, and let the 16 dimensions of spheres

S6 x S4 x S4 x S2

correspond to the following actions on the the 4-dim Physical SpaceTime:

S6 corresponds to the 6-dim Spin(4) of Rotations and Lorentz Boosts (since S6 has an almost-complex structure
by which it can be identified with the (i,j,k) and (I,J,K) subspaces of the Octonions with basis (1,i,j,k,E,I,J,K),
and since each of the 3-dim the (i,j,k) and (I,J,K) subspaces correspond to S3 = SU(2));
one S4 corresponds to Translations;
the other S4 corresponds to Special Conformal Transformations; and
S2 corresponds to the Complex Riemann Sphere, and therefore to:

one U(1) around the equator of the Riemann Sphere; and
one Dilatation Scale Transformation.

Therefore, the 16 dimensions of spheres S6 x S4 x S4 x S2 correspond to

one local U(1)

and

6-dim Lorentz Boost and Rotations plus
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4-dim Translations plus
4-dim Special Conformal Transformations plus
1-dim Dilatation Scale Transformation

so that they correspond to

the 15-dim Conformal Group Spin(2,4) = SU(2,2)

plus

a U(1) local Propagator Phase Symmetry

or, taken together, to

16-dim U(2,2).

 

 

Cohomology

D4 Spin(8)
Ghosts and BRST
Weyl Symmetric Polynomials (Casimirs) for some Groups related to the D4-D5-E6-E7-E8 VoDou Physics
Model

The Lie group Spin(8) has cohomology of degrees 3, 7, 7, and 11, 
so Spin(8) looks like an S3, two S7 spheres, and an S11. 

From the Lie algebra - Lie Group - Symmetric Space point 
Spin(8) can be fibred into 
          two S7 spheres and one 14-dim G2 Lie group, 
and 
G2 has cohomology of degrees 3 and 11. 

Since the 7-sphere S7 has Hopf fibration 
                 S3 -> S7 -> S4, 
decompose the "structure" of Spin(8) further to get 
      three S3 spheres, two S4 spheres, and one S11 sphere. 

Since the 11-sphere S11 has fibration 
                 S3 -> S11 -> QP2 
(where QP2 = quaternionic projective 2-space),
 
decompose the "structure" of Spin(8) further to get 
       four S3 spheres, two S4 spheres, and one QP2.  

Note that the four S3 spheres correspond to the rank of Spin(8).

Since the 3-sphere S3 has Hopf fibration 
                 S1 -> S3 -> S2, 
decompose the "structure" of Spin(8) further to get 
      four S1 spheres, four S2 spheres, 
      two S4 spheres, and one QP2. 

In the D4-D5-E6-E7-E8 VoDou Physics Model,

one S1 sphere corresponds to the Electromagnetic 1-dim U(1);
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one S1 sphere and one S2 sphere correspond to the Weak Force 3-dim SU(2) = S3;
one QP2 corresponds to the Color Force 8-dim SU(3); and
two S1 spheres, three S2 spheres, and two S4 spheres correspond to the 16-dim U(4) that contains a U(1) for
Complex propagator phase and a 15-dim Conformal SU(2,2) = Spin(2,4) that gives Gravity plus the Higgs
mechanism.

Note that the last two correspondences are not simple isomorphisms, but are non-trivial transformations.

Note further that the Automorphism group of QP2 is the 35-dim simple group PGL(3,Q), the projective general linear group of 3-dim Quaternionic
space.

Cohomology is related to BRST symmetry and to ghosts. Ghosts and/or GraviPhotons might be useful in constructing
star-gate worm-holes.

The D4-D5-E6-E7-E8 VoDou Physics model has a -+++++++ (1,7) spacetime with a (1,3) Minkowski physical
spacetime and a compact (0,4) CP2 internal symmetry space.

The Clifford algebra Cl(1,7) = Cl(0,8) = Cl(8,0) = M(16,R) = 16x16 real matrices (note that Cl(7,1) = Cl(2,6) = M(8,Q) = 8x8
quaternion matrices with 4x8 = 32-dimensional left ideal column vector spinors decomposable into two 4x4 = 16-dimensional half-spinors) with
1x16 = 16-dimensional left ideal column vector spinors decomposable into two 1x8 = 8-dimensional half-spinors, and
with a triality automorphism between the 8-dimensional Cl(1,7) vectors and its half-spinors. Cl(1,7) graded structure

1 8 28 56 70 56 28 8 1

The gauge group the (1,7) spacetime base manifold is 28-dimensional Spin(1,7) coming from the bivector Lie algebra
of the Cl(1,7) Clifford algebra.

The Lagrangian of the D4-D5-E6-E7-E8 VoDou Physics model has:

a Yang-Mills type term;
a scalar term;
a spinor fermion Dirac operator term; and
at the quantum level, a gauge-fixing term; and
at the quantum level, a ghost term.

To try to understand the BRST ghost structure of the D4-D5-E6-E7-E8 VoDou Physics model, consider the paper
hep-th/0201124 in which J. W. van Holten says:

"The central idea of the BRST construction is to identify the solutions of the constraints with the
cohomology classes of a certain nilpotent operator, the BRST operator W. ... to bring out the central ideas
of the BRST construction as clearly as possible, here we discuss theories with bosonic symmetries only. ...

... the Yang-Mills fields ...[are]... described by the Lie-algebra valued one-form

A = dx^a A_u^a T_a,

and the ghosts ...[are]...described by the Lie-algebra valued grassmann variable

c = c^a T_a ...

[The 28-dimensional Spin(1,7) D4 gauge group T_a has 28 components 1< a < 28, so it would be conventional to say
that there are 28 ghosts. However, note that for D4 the T_a are bivectors of Cl(1,7) and can be written as T_a = d_u
G_v where G is a ghost potential and 1 < u,v < 8 so that G has 8 components. Note that such a ghost potential
representation is natural only for Lie algebras of type B and D, real orthogonal transformations representable by
antisymmetric real matrices.]

http://xxx.lanl.gov/abs/hep-th/0201124
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... As the lagrangean is a scalar function under space-time transformations, it is better suited for the
development of a manifestly covariant formulation of gauge-fixed BRST-extended dynamics of theories
with local symmetries, including Maxwell-Yang-Mills theory ... The procedure follows quite naturally the
steps ...

a. Start from a gauge-invariant lagrangean L_0(q;q^dot).
b. For each gauge degree of freedom (each gauge parameter), introduce a ghost variable c^a ; by
definition these ghost variables carry ghost number N_g[c^a] = +1. Construct BRST transformations
dW X for the extended configuration-space variables X = (q^i; c^a), satisfying the requirement that
they leave L_0 invariant (possibly modulo a total derivative), and are nilpotent: dW^2 X = 0.
c. Add a trivially BRST-invariant set of terms to the action, of the form dW PSI for some anti-
commuting function PSI (the gauge fermion).

The last step is to result in an effective lagrangean L_eff with net ghost number N_g[L_eff ] = 0. To
achieve this, the gauge fermion must have ghost number N_g[PSI] = -1. However, so far we only have
introduced dynamical variables with non-negative ghost number: N_g[q^i; c^a] = (0,+1).

To solve this problem we introduce anti-commuting anti-ghosts b_a , with ghost number N_g[b_a] = -1.

The BRST-transforms of these variables must then be commuting objects a_a, with ghost number N_g[a]
= 0.

In order for the BRST-transformations to be nilpotent, we require

dW b_a = i a_a , dW a_a = 0 ,

which indeed trivially satisfy dW^2 = 0 ...

... local gauge symmetries are encoded in the BRST-transformations.

First, the BRST-transformations of the classical variables correspond to ghost-dependent gauge
transformations.
Second, the closure of the algebra of the gauge transformations (and the Poisson brackets or
commutators of the constraints), as well as the corresponding Jacobi-identities, are part of the
condition that the BRST transformations are nilpotent.

... the closure of the classical gauge algebra does not necessarily guarantee the closure of the gauge
algebra in the quantum theory, because it may be spoiled by anomalies. Equivalently, in the presence of
anomalies there is no nilpotent quantum BRST operator, and no local action satisfying ...[BRST
invariance]... A particular case in point is that of a Yang-Mills field coupled to chiral fermions, as in the
electro-weak standard model. ...

... the BRST construction can be mapped to a standard cohomology problem on a principle fibre bundle
with local structure M x G , where M is the space-time and G is the gauge group viewed as a manifold ...

... for SU(2) = SO(3) ... the anomaly ... vanishes identically, as is true for any orthogonal group SO(N); in
contrast the anomaly does not vanish identically for SU(N), for any N > 3. In that case it has to be anulled
by cancellation between the contributions of chiral fermions in different representations of the gauge
group G ...".

 

Garcia-Compean, Lopez-Romero, Rodriguez-Segura, and Socolovskymin hep-th/9408003 review the mathematical
structure of BRST symmetry. They say:

http://xxx.lanl.gov/abs/hep-th/9408003
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"... [Bonora and Cotta-Ramusino give] ... a geometric interpretation of ... Lie algebra cohomology in terms
of the vertical part of the De Rham exterior derivative on the space of irreducible connections ... however
we believe that an interpretation in terms of the topological (Eilenberg-Steenrod) cohomologies of the
relevant spaces of the bundle (Lie group, total space and base space) should be more conclusive towards
establishing a relationship between quantum mechanics and topology ...".

H. S. Yang and B. H. Lee in hep-th/9503204 describe the relationship between the cohomology of the compact Lie
algebra of a Lagrangian gauge theory and the BRST cohomology. They say:

"... we identify the ghost field with the Cartan-Maurer form on an infinite-dimensional Lie group G_oo -
the group of gauge transformation - and the BRST generator Q with the coboundary operator s on its Lie
algebra G ... Let P be a principal bundle with a structure group G (a compact Lie group with the invariant
inner product de ned on its Lie algebra g) over a differentiable manifold M (flat Minkowski space or
Euclidean space R^n). The gauge transformation group G_oo - an automorphism of P - and its Lie algebra
G can be identified with the set of C^oo-functions on M taking values in the structure group G and its Lie
algebra g, respectively. ...

... the group invariant structure of constrained system can be described by the Lie algebra cohomology
induced by the BRST generator Q in the algebra of invariant polynomials on G with the generalized
Poisson bracket ... Consider any physical system with gauge transformation group G1 and its compact Lie
algebra G with N generators G_a ...

... we identify the ghost field n(x) with a left-invariant Cartan- Maurer form on the group G_oo ... with
respect to "exterior derivative" s for forms n(x) on G_oo. ...

... one can identify the antighost p_a with the Cartan-Maurer form with respect to the "exterior derivative"
s+ as well. ...

... the Lie algebra cohomology constructed here is quite different from the BRST cohomology ...[described
in some other papers]... In the two cohomologies, the role of ghost fields is quite different and each inner
product to obtain Hodge theory is defined by the definitely different schemes. It can be shown ... that there
is no paired singlet in the BRST cohomology so that higher cohomologies with nonzero ghost number
vanish as long as the asymptotic completeness is assumed. Therefore the ghost number characterizing
cohomology classes in this paper has different meaning from the ghost number of state space. ... In QCD,
there are nontrivial cohomologies H^p(su(3); R) for p = 0, 8 and p = 3, 5 and they are, respectively, related
to each other by the Poincare duality. ...".

L. O'Raifeartaigh, in his book Group Structures of Gauge Theories (Cambridge 1986) says:

"... if j^a_u = PSIbar gamma_5 gamma_u sigma^a PSI is an axial fermion current which is conserved at
the classical level ( d_u j^a_u = 0) then, after second quantization it is no longer is no longer conserved
but satisfies the equation

d_u j^a_u = (e^2 / 24 pi^2) T^a_bc(f) G^bc(A_u) ,

where the T^a_bc , which are symmetric in b and c, are constants that depend only on the group and the
fermion representation f ... and the G^bc(A_u) are pseudo-scalars that depend only on the gauge
potentials. ... whenever ... the ABJ ... Adler ... Bell and Jackiw ... anomaly ... is not zero it destroys the
renormalizability of the theory ... because the current (J_u) which is conserved and the current (j_u) that
couples to the gauge fields in the Lagrangian do not coincide ... Thus, in order to preserve
renormalizability one must arrange that the coefficients T^a_bc in the anomaly vanish ...[which is known
as]... the ABJ condition ... setting ... [t]he coefficients T^a_bc ... equal to zero, one obtains

T^a_bc = L^a_bc - R^a_bc = 0 ,

(L,R)^a_bc = tr sigma^a_L,R { sigma^b_L,R sigma^c_L,R} = 2 g^abc I_3(L,R) ,

http://xxx.lanl.gov/abs/hep-th/9503204
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where sigma_L,R are the generators of the left- and right-handed fermion respectively, g^abc are the
invariant symmetric tensors used to construct the third-degree Casimir ... C_3 ... and I_3(L,R) are the
third-degree indices ... I3(j) = dim(j) C_3(j) / dim(F) C_3(F) = dim(j) C_3(j) / (g^abc g_abc) ... It is clear
that the ABJ conditions will be automatically satisfied if the fermion representations are such that C_3 = 0
, and such representations are called 'safe'. Similarly, groups for which all representations have C_3 = 0
are called 'safe' ... this includes all simple groups except SU(n) ...[for n > 3]...[and Spin(6) = SU(4)]...
Furthermore, if the left- and right-handed fermion assignments are 'vectorlike', i.e. sigma_L and sigma_R
are equivalent, sigma^a_L = U sigma^a_R U^(-1) , then evidently C_3^L = C_3^R and the anomaly
vanishes. ... For the U(1) groups T^a_bc reduces to tr sigma^3_L - tr sigma^3_R and thus the ABJ
condition requires that the sum of the cubes of the U(1) charges for the left- and right-handed fermions be
the same ... in the standard U(2) electroweak model ... where the SU(2) subgroup of U(2) is safe ... the
U(1) subgroup requires the number of quark and lepton families to be equal. ...".

Blaga, Moritsch, Schweda, Sommer, Tataru, and Zerrouki in hep-th/9409046 describe the BRST cohomology for
gravity using the Ashtekar variables.

Ghosts are described by Mike Guidry in his book Gauge Field Theories (John wiley & Sons 1991) (at pages 153-154):

"... The only path integral that is easy to evaluate is a Gaussian ... However, in many cases of interest the
path integral cannot be coerced into a form that approximates a Gaussian path integral ... Physically, the
role of fermions is to impose constraints in path integrals; for actual fermions one example of such a
constraint is the Pauli principle ... As another example, the ... Faddeev-Popov ghost fields (spinless
fermion fields) ... play the role of "negative degrees of freedom," with the minus signs coming to cancel
the spurious boson degrees of freedom associated with unphysical longitudinal polarizations that propagate
on internal lines of gauge field diagrams. ... in gauges haunted by ghosts the ghosts will be essential to the
unitarity of the S-matrix. ...".

Ghosts are described by Bailin and Love in their book Introduction to Gauge Field Theory (IOP Publishing 1993) (at
page 125):

"... In the Abelian case of QED ... There is no coupling of the ghost fields to the gauge field, and the
ghosts simply contribute to a multiplicative constant, which may be absorbed into the normalization of the
generating functional. Thus, in the covariant gauges ... there is no need to introduce Fadeev-Popov ghosts
into QED. However, the ghosts play an important role in the non-Abelian case of QCD. ... non-covariant
gauges ... referred to as axial gauges ... have the advantage that Fadeev-Popov ghosts decouple from gauge
fields even in the non-Abelian case. However, there is the (more than) compensating disadvantage that the
gauge field propagator turns out to be very complicated in these gauges. ...".

 

Geoffrey Dixon, in his book Division Algebras: Octonions, Quaternions, Complex Numbers, and the Algebraic Design
of Physics (Kluwer 1994), says with notation such that R_p,q is the Clifford algebra of the vector space R^p,q of real
p+q dimensional vectors with signature (p,q):

"... Define N_p,q = R_p+1,q = R_q+1,p = N_q,p This is what [he] refer[s] to as the nilpotent Clifford
algebra of the pseudo-orthogonal space R^p,q. Note that unlike the ordinary Clifford algebra case, where
R_p,q and R_q,p are seldom isomorphic, N_p,q is always isomorphic to N_q,p. ...".

 

I would prefer a definition of the nilpotent Clifford algebra of the pseudo-orthogonal space R^p,q as being Nil(p,q) =
R_p+1,q+1 = Cl(p+1,q+1) so that Nil(1,7) = Cl(2,8) = M(32.R) = Cl(1,9) . Then, Spin(1,7) D4 of the fundamental
local Clifford algebra Cl(1,7) = M(16,R) of the D4-D5-E6-E7-E8 VoDou Physics Model would sit inside the SL(2,O)
= Spin(1,9) D5 that includes 8-dimensional (1,7) spacetime and the restriction of its related Cl(1,9) = Nil(1,7) to the

http://xxx.lanl.gov/abs/hep-th/9409046
http://vishnu.nirvana.phys.psu.edu/newvariables.ps
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(1,7) vector space might be physically interpreted as an algebra of the Nilpotent BRST traansformations. Of the 45
generators of Spin(1,9), 28 correspond to generators of Spin(1,7). The remaining 17 correspond to a Lie Sphere 8-
complex-dimensional symmetric space Spin(1,9) / Spin(1,7) x U(1) whose Shilov boundary is 8-real-dimensional
RP1xS7 whose basis vectors correspond to Lie Algebra generators of the Ghosts of the D4-D5-E6-E7-E8 VoDou
Physics Model.

I think that my definition may be more in line with the BRST interpretation for osonic string F-theory that is described
by Jose M Figueroa-O'Farrill, in his paper F-theory and the universal string theory, hep-th/9704009:

 "... the BRST cohomology of ... a bosonic string propagating in a 28-dimensional pseudo-euclidean space
with signature ( 26, 2 ). ... agrees with that of an underlying bosonic string propagating in a 26-
dimensional Minkowski subspace perpendicular to v and not containing v, provided that we identify states
whose momenta differ by a multiple of v ... The BRST operator is invariant under the subgroup of the ( 26
+ 2 ) pseudo-euclidean group of motions which preserves the null vector v. This is nothing but the ( 25 +
1 ) conformal group, which does not act linearly in Minkowski spacetime but does on the larger space. 

Symmetries of the BRST operator induce symmetries in the cohomology, hence we would expect that the
spectrum should assemble itself into representations on the conformal group. We know that the physical
spectrum of the bosonic string only possesses ( 25 + 1 ) Poincare covariance, so what happens to the
special conformal transformations?

... bosonic ghosts ... have a (countably) infinite number of inequivalent vacua which can be understood as
the momenta in one of two auxiliary compactified dimensions introduced by the bosonisation procedure.
The picture changing operator interpolates between these different vacua, commuting with the BRST
operator and thus introducing an infinite degeneracy in the cohomology. ...

 .. the special conformal transformations ... change the picture. By definition a picture-changing operator is
a BRST invariant operator which changes the picture, whence the special conformal transformations are
picture-changing operators.

 A remarkable fact of this treatment is that the appearance of the lorentzian torus is very natural. In other
words, by enhancing the gauge principle on the worldsheet to incorporate the extra U(1) gauge invariance
we are forced to reinterpret bosonic stringvacua corresponding to propagation on a given manifold M, as
propagation in a manifold which at least locally is of the form M x T 2 where T 2 is the lorentzian torus
corresponding to the bosons ... This theory is precisely the F-theory introduced ...[ by Vafa in hep-
th/9602022 ]... except that there the compactness of the extra two coordinates was an ad hoc assumption.
...".

 

Such a BRST picture may be consistent with the ideas of Peter Rowlands in his paper A defragmented Dirac equation
describes a Nilpotent Dirac Operator whose "... nilpotent spinor ... can [be] consider[ed] ... as a mathematical object ina
10-dimensional phase space ...". Peter Rowlands's physics model ( see physics/0110092 and quant-ph/0301071 ) may
not only be related to the D4-D5-E6-E7-E8 VoDou Physics Model, but may be even more closely related to the
physics model of Geoffrey Dixon ( see hep-th/9303039 , hep-th/9902050 , 10Dnew.pdf, and his 7 Stones web site ).

 

Weyl Symmetric Polynomial Degrees and Topological Types of some groups related to the D4-D5-E6-E7-E8
VoDou Physics Model:

E8:
degrees - 2, 8, 12, 14, 18, 20, 24, 30; note that 1, 7, 11, 13, 17, 19, 23, and 29 are all relatively prime to 30.

http://xxx.lanl.gov/abs/hep-th/9704009
http://xxx.lanl.gov/abs/hep-th/9602022
http://xxx.lanl.gov/abs/hep-th/9602022
http://www.liv.ac.uk/scicom/PeoplePeter.htm
http://xxx.lanl.gov/abs/physics/0110092
http://xxx.lanl.gov/abs/quant-ph/0301071
http://xxx.lanl.gov/abs/hep-th/9303039
http://xxx.lanl.gov/abs/hep-th/9902050
http://www.7stones.com/Homepage/10Dnew.pdf
http://www.7stones.com/
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type - 3, 15, 23, 27, 35, 39, 47, 59; center = Z1 = 1 = trivial
D8 Spin(16):

degrees - 2, 4, 6, 8, 10, 12, 14, 8
type - 3, 7, 11, 15, 19, 23, 27, 15; center = Z2 + Z2

E7:
degrees - 2, 6, 8, 10, 12, 14, 18
type - 3, 11, 15, 19, 23, 27, 35; center = Z2

D6 Spin(12):
degrees - 2, 4, 6, 8, 10, 6
type - 3, 7, 11, 15, 19, 11; center = Z2 + Z2

E6:
degrees - 2, 5, 6, 8, 9, 12
type - 3, 9, 11, 15, 17, 23; center = Z3

D5 Spin(10):
degrees - 2, 4, 6, 8, 5
type - 3, 7, 11, 15, 9; center = Z4

D4 Spin(8):
degrees - 2, 4, 6, 4
type - 3, 7, 11, 7; center = Z2 + Z2

F4:
degrees - 2, 6, 8, 12; note that 1, 5, 7, and 11 are all relatively prime to 12.
type - 3, 11, 15, 23; center = Z1 = 1 = trivial

B4 Spin(9):
degrees - 2, 4, 6, 8
type - 3, 7, 11, 15; center = Z2

G2:
degrees - 2, 6; note that 1 and 5 are both relatively prime to 6.
type - 3, 11; center = Z1 = 1 = trivial

A2 SU(3):
degrees - 2, 3
type - 3, 5; center = Z3

D3 Spin(6) = A3 SU(4):
degrees - 2, 4, 3
type - 3, 7, 5; center = Z4

 

 
 
 
 

Quadrics

Quadrics live in Projective Geometry.

The quadric Q8 = Spin(10)/Spin(8)xU(1) is in CP9 in C10.

Q8 has projective rank 4, and so is a cone over a smooth quadric Q'4 in CP3 in C4.

Q'4 is RP1xS3 spacetime .

16-Real-dimensional, 8-Complex-dimensional Q8 is the complex domain of type BDI whose Silov boundary RP1xS7
is the 8-Real-dimensional spacetime of the D4-D5-E6 model.
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If physical spacetime is required to be a quadric that is smooth (i.e., has maximal projective rank and nondegenerate
associated bilinear form), then physical spacetime should be defined by the 4-Real-dimensional smooth quadric Q'4 of
projective rank 4 in CP3 in C4, over which Q8 in CP9 in C10 is the cone.

(Note that dimC(M) = rank(M) x projective rank(M) for even dimensional BDI manifolds M (Fauntleroy).)

The smooth quadric Q'4 should be the Minkowski spacetime of twistor theory, and so be the Silov boundary of the 8-
Real-dimensional, 4-Complex-dimensional Klein quadric Q*4 in CP5 in C6.

In twistor theory, the Klein quadric Q*4 is complexified compactified Minkowski spacetime, and also complexified
compactified Euclidean spacetime.

(Note: If the topology of compactified Euclidean spacetime is taken to be S4, then it is topologically distinct from
compactified Minkowski spacetime RP1xS3. Therefore, in the D4-D5-E6-E7-E8 VoDou Physics model, the topology
of compactified Euclidean spacetime is taken to be RP1xS3. This involves a non-standard definition of Euclidean
spacetime, but is consistent, allows Weyl unitary trick Wick rotations t -> it, and gives realistic physics.)

 

Conjectures about Quadrics:

The smooth quadric Q'4 over which the quadric Q8 is a cone should be related to the Cayley calibration 4-form on the
octonions.

The quadrics are related to Lie spheres, Legendre submanifolds, and contact transformations, while the calibrations are
related to Lagrangian submanifolds.

The smooth quadric Q'4 should be related to the totally geodesic embedding of CP4 in Q8 in CP9 in C10 defined by

(x0,x1,x2,x3,x4) -} (x0,ix0,x1,ix1,x2,ix2,x3,ix3,x4,ix4).

 

Twistors

Twistors live in Projective Geometry.

To construct Penrose Twistors, begin with CMk, Complexified Compactified Minkowski Space, which is the 4-
Complex-dimensional Klein quadric Q*4 in CP5 in C6 , and then remove the structure at infinity to get down to 4-
Complex-dimensional (non-compact) space C4.

 CMk 
|

 Q2 = C4 = R8 
 __________|__________ 
|       |      |      |

QP1     CP3     Mk     R4

Topologically, 2-Quaternionic-dimensional Q2 and 4-Complex-dimensional C4 and Complexified Minkowski and 8-
Real-dimensional Euclidean R8 are isomorphic,

and they all have as subspaces:

4-Real-dimensional Quaternionic Projective 1-space QP1 = S4
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6-Real-dimensional Complex Projective 3-space CP3

4-Real-dimensional Minkowski space Mk

4-Real-dimensional Real Euclidean 4-space R4

Twistor Space T over Mk is defined to be C4 with a Hermitian quadratic form with signature ++--. T is a
representation space for SU(2,2).

Since SU(2,2) = Spin(4,2), Twistors are Conformally invariant.

T is topologically isomorphic to C4.

Projective Twistor Space PT is CP3, the set of Complex lines through the origin in C4.

QP1 = S7 / Sp(1) = S7 / S3 = S4 is the set of Quaternionic lines through the origin in Q2.

Each Quaternionic line is a copy of Q = C2, which contains CP1 = S2, the set of Complex lines through the origin in
C2. Therefore

PT / S4 = CP3 / QP1 = CP1 = S2

The points of CMk represent lines of PT. This is the Klein correspondence, which dates back to Grassmann. Later,
Lie noted that oriented spheres in C3 could be represented by lines in CP3 with consistently oriented contact between
spheres in C3 being represented by meeting lines in CP3. This is the Lie Sphere Geometry.

Lie Sphere Geometry of the SU(2,2) = Spin(2,4) correspondence is described by E. V. Ferapontov in
math.DG/0104034, in which he says:

"... the Lie sphere map ... associates the 6-vector { y0, y1, y2, y3, y4, y5 } with hexaspherical coordinates
... which obey the relation

- y0^2 + y1^2 + y2^2 + y3^2 + y4^2 - y5^2 = 0

This equation defines the so-called Lie quadric. Thus, with any sphere ... in E3 we associate a point on the
Lie quadric. The Lie sphere map linearises the action of the Lie sphere group which is a group of contact
transformations in E3 generated by conformal transformations and normal shifts. In hexaspherical
coordinates, the action of the Lie sphere group coincides with the linear action of SO(4,2) which preserves
the Lie quadric ...  

... in the Plucker coordinates ... consider a line l in P3 passing ... With the line l we associate a point ... in
projective space P5 with ... homogeneous coordinates ... The coordinates ... satisfy the well-known
quadratic Plucker relation p01 p23 + p02 p31 + p03 p12 = 0 ... Hence, we arrive at the well-defined
Plucker coorrespondence .... between lines in P3 and points on the Plucker quadric in P5. Plucker
correspondence plays an important role in the projective differential geometry of surfaces and often sheds
some new light on those properties of surfaces which are not 'visible' in P3 but acquire a precise geometric
meaning only in P5. ...

... the so-called Lie sphere frame ..[is]... canonically associated with a surface in Lie sphere geometry ...
the action of the Lie sphere group in E3 induces linear transformations of the coordinates of... the
normalized vector ...[corresponding to]... the Dirac equation ... with ... coefficients ... that ... are Lie-
invariant ... Since this linear action should necessarily preserve the Lie quadric, we arrive at the well-
known isomorphism of the Lie sphere group and SO(4, 2). Thus, the normalization linearises the action of
the Lie sphere group ...

... consider a space C4 equiped with the pseudo-Hermitian scalar product of the signature (2,2) ... and

http://xxx.lanl.gov/abs/math.DG/0104034
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define the wedge product ... The pseudo-Hermitian scalar product ... in C4 induces the pseudo-Hermitian
scalar product ... in /\2(C4) ... this pseudo-Hermitian scalar product ... is of the signature (4,2). ...".

 

Penrose and Rindler show, in section 7.4 of volume 2 of Spinors and Space-Time, that twistors are a natural way to
represent

Kerr's solution of Einstein vacuum equations for a rotating Black Hole with Ring Singularity

and

massless fields, such as that of the Neutrino.
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Charge = Amplitude to Emit Gauge Boson.
 
 

What Factors Determine Charge?

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 
In the HyperDiamond Feynman Checkerboard model
the charge of a particle is the amplitude for a particle
to emit a gauge boson of the relevant force.
Neutral particles do not emit gauge bosons.
 
Force strengths are probalilities, or squares of amplitudes
for emission of gauge bosons, or squares of charges,
so that calculation of charges is equivalent to calculation
of force strengths.
 
Three factors determine the probability for emission of
a gauge boson from an origin spacetime vertex to a target vertex:
 
the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
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to go to from the origin vertex;
 
the volume of the spacetime link that is available for the gauge
boson to go through from the origin vertex to the target vertex; and
 
an effective mass factor for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy.
 
In the D4-D5-E6 Lagrangian continuum version
of this physics model, force strength probabilities are calculated
in terms of relative volumes of bounded complex homogeneous domains and
their Shilov boundaries.
 
The relationship between
the D4-D5-E6 Lagrangian continuum approach
and
the HyperDiamond Feynman Checkerboard discrete approach
is that:
 
the bounded complex homogeneous domains correspond to
harmonic functions of generalized Laplacians
that determine heat equations, or diffusion equations;
 
while the amplitude to emit gauge bosons in the
HyperDiamond Feynman Checkerboard is a process that
is similar to diffusion, and
therefore also corresponds to a generalized Laplacian.
 
Details of the D4-D5-E6 Lagrangian continuum approach
can be found on the World Wide Web at URLs
 
http://xxx.lanl.gov/abs/hep-ph/9501252

which is also available as a pdf file on this web site. 
 
For the discrete HyperDiamond Feynman Checkerboard
approach of this paper, the only free charge parameter
is the charge of the Spin(5) gravitons in the
MacDowell-Mansouri formalism of Gravity. Note that
these Spin(5) gravitons are NOT the ordinary spin-2
gravitons of the low-energy region in which we live.
The charge of the Spin(5) gravitons is taken to be unity, 1,
so that its force strength is also unity, 1.
All other force strengths are determined as ratios
with respect to the Spin(5) gravitons and each other.
 
The four forces of the HyperDiamond Feynman Checkerboard
model are Gravity, the Color force, the Weak force,
and Electromagnetism.
 
The charge of each force is the amplitude for
one of its gauge bosons to be emitted from a given origin
vertex of the spacetime HyperDiamond lattice
and go to a neighboring target vertex.
 
The force strength of each force is the square of the
charge amplitude, or the probablility for
one of its gauge bosons to be emitted from a given origin
vertex of the spacetime HyperDiamond lattice
and go to a neighboring target vertex.
 
The HyperDiamond Feynman Checkerboard model calculations
are actually done for force strengths, or probablilities,
because it is easier to calculate probablilities.
 
The force strength probability for a gauge boson to
be emitted from an origin spacetime HyperDiamond vertex
and go to a target vertex is the product of three things:
 
the volume Vol(MISforce) of the target Internal Symmetry Space,
that is, the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce )  
of the spacetime link to the target spacetime vertex 
from the origin vertex; and
 

http://xxx.lanl.gov/abs/hep-ph/9501252
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an effective mass factor 1 / Mforce^2 for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy SU(2) or Spin(5) gauge bosons,
but are either massive Weak bosons due to the Higgs mechanism
or effective spin-2 gravitons. For other forces, the
effective mass factor is taken to be unity, 1.
 
Therefore, the force strength of a given force is
 
alphaforce = (1 / Mforce^2 \) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 
The symbols have the following meanings:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce;
 
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the
target vertex).
 
 
The force strength formula is stated in terms of continuum structures,
such as volumes of manifolds, Shilov Boundaries, etc.,
rather than in discrete terms. We recognize that a discrete version
of the calculations would be the fundamentally correct way
to calculate in the discrete HyperDiamond Feynman Checkerboard
model, but it is easier for us to look up relevant manifold
volumes than to write and execute computer code to do the
discrete calculations.
 
However, since the HyperDiamond Feynman Checkerboard lattice
spacing is Planck length and therefore much smaller
than the relevant distances for any experiments that
we want to describe, we think that the continuum calculations
are good approximations of the fundamental discrete HyperDiamond
Feynman Checkerboard calculations.
 
   
The geometric volumes needed for the calculations,
mostly taken from Hua, are
 
 
Force       M      Vol(M)         Q        Vol(Q)     D       Vol(D) 
 
gravity    S^4    8pi^2/3     RP^1xS^4    8pi^3/3    IV5     pi^5/2^4 5! 
 
color      CP^2   8pi^2/3        S^5       4pi^3   B^6(ball)  pi^3/6 
 
weak    S^2xS^2    2x4pi     RP^1xS^2      4pi^2     IV3      pi^3/24 
 
e-mag      T^4     4x2pi          -           -       -         - 
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Note that I normalize the size of CP2 so that its volume equals the volume of a unit 4-sphere S4. My reasoning is that:

the high-energy physical 8-dim spacetime breaks into two 4-dimensional structures, one a 4-dim Physical Spacetime and the other a 4-dim
Internal Symmetry Space;
if the 4-dim Physical Spacetime were Eulidean with S4 structure, it would inherit unit radius normalization from the parent 8-dim
spacetime;
the 4-dim Physical Spacetime regarded as Euclidean S4 should have volume equal to the CP2 4-dim Internal Symmetry Space, which is
the other half of 8-dim spacetime; and
I am effectively regarding CP2 as an S4 everywhere except for structure at infinity, which for CP2 = C2 u CP1 = C2 u C1 u {point} is CP1
= C1 u {point} and for S4 = R4 u {point} is {point}, and I am identifying C2 with R4 in the obvious way and saying that the structure at
infinity only affects topological structure, not 4-dim volume.
Atiyah and Berndt say in their paper Projective Planes, Serveri Varieties, and Spheres, math.DG/0206135, "... There are natural
diffeomorphisms

CP2 / O(1) = S4 ... S0 = O(1) ...
HP2 / U(1) = S7 ... S1 = U(1) ...
OP2 / Sp(1) = S13 ... S3 = Sp(1) ...".

Since O(1) = S0 = { -1 , +1 } I identify CP2 with S4 by that 2-to-1 mapping and consider that the volume of CP2 is the same as that of S4
with the difference being that the CP2 "boundary" of the volume is "twice as thick" as the S4 "boundary" of that volume.

 

My volume for CP2 differs from some others stated in the literature, such as the paper Volumes of Compact Manifolds, math-ph/0210033, by
Boya, Sudarshan, and Tilma, where they say:

"... We present a systematic calculation of the volumes of compact manifolds which appear in physics: spheres, projective spaces,
group manifolds and generalized flag manifolds. In each case we state what we believe is the most natural scale or normalization of
the manifold, that is, the generalization of the unit radius condition for spheres. ... even ... when we have a manifold described as a
product of spheres, the volume will not always be the product of the natural sphere volumes! ... Compact group manifolds are
symmetric spaces and therefore the curvature is covariantly constant. There is a natural metric (induced from the Killing form in the
Lie algebra) which generates an invariant measure (Haar, or more appropriately Hurwitz), but also there is a structure close to the
product of odd spheres: the two criteria clash. ... We have not attempted to calculate the canonical volume for the E6,7,8 groups ...

... The sphere S(d-1) is a maximally symmetric space ... Explicit useful formulas for the even/odd cases are Vol(S(2n+1)) = 2
pi^n+1) / n! and Vol(S(2n)) = 2 (2 pi )^n / (2n-1)!! ...

... Notice the volume is maximal for S6, and lim( n -> infinity ) Vol(Sn) -> 0 ...

... Our convention for the radius R = 1 is extrinsic, that is, depends on the embedding S(d-1) in Rd; an equivalent intrinsic criterion
is the length of the geodesic: geodesic length = 2 pi <-> radius R = 1 applicable because all geodesics in the sphere are equivalent
...

... the volume of the unit ball is ... Vol(S(n-1)) / n ...

... We shall define projective spaces as quotient of spheres, and we shall see that the natural scale for the geodesics is to have length
pi, not 2 pi as in the spheres.

... We ... define the volume of CPn as a quotient

Vol(CPn) = Vol(S(2n+1)) / Vol(S1) = ( 2 pi^(n+1) / n! ) / ( 2 pi ) = pi^n / n!

... for n = 1 we have Vol(CP1) = pi, whereas CP1 = S3 / S1 = S2, and Vol(S2) = 4 pi: obviously the geodesic length of our CP1 is
only pi, whereas the volume of the equivalent S2 space is 4 = 2x2 times as big ...

... We compute Vol(Spin(6)) = 2 x Vol(S1 x S2 x ... x S5) = 256 pi^9 / 3

whereas Vol(SU(4)) = sqrt(2) pi^9 / 3 even though SU(4) = Spin(6)! ...".

http://xxx.lanl.gov/abs/math.DG/0206135
http://xxx.lanl.gov/abs/math-ph/0210033
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Note that N!! = N (N-2) (N-4) ... .

I got confused trying to compare their sphere volume formulas with those of Conway and Sloane, but Todd Tilma was nice enough to explain to
me by e-mail their equivalence by using formulas such as

(2n+2) pi^(n+1) / (n+1)! = 2 (n+1) pi^(n+1) / (n+1)! = 2 pi^(n+1) / n!

I prefer a normalization that makes Vol(Spin(6)) = Vol(SU(4)). Also, using my approach gives Vol(CP1) = Vol(S2), which I think is natural
because CP1 = S2. Further, I am more partial than Boya, Sudarshan, and Tilma to the idea that a manifold that is topologically like a product of
spheres should be normalized so that its volume is the product of the volumes of those spheres.

 
Using these numbers, the results of the
calculations are the relative force strengths
at the characteristic energy level of the
generalized Bohr radius of each force:
 
 
 
Gauge     Force    Characteristic     Geometric       Total 
Group                 Energy            Force         Force 
                                       Strength      Strength 
 
Spin(5)  gravity   approx 10^19 GeV       1         GGmproton^2 
                                                 approx 5 x 10^-39 
 
SU(3)     color    approx 245 MeV      0.6286         0.6286 
 
SU(2)      weak    approx 100 GeV      0.2535        GWmproton^2 
                                                 approx 1.05 x 10^-5 
 
U(1)      e-mag     approx 4 KeV     1/137.03608    1/137.03608 
 
 
 
The force strengths are given at the characteristic
energy levels of their forces, because the force
strengths run with changing energy levels.
 
The effect is particularly pronounced with the color
force.
 
 
The color force strength was calculated
at various energies according to renormalization group
equations, with the following results:
 
 
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
 
 
Shifman in a paper at
 
http://xxx.lanl.gov/abs/hep-ph/9501222
 
 
has noted that Standard Model global fits at the Z peak,
about 91 GeV, give a color force strength of about
0.125 with LambdaQCD approx 500 MeV,
 
whereas low energy results and lattice calculations
give a color force strength at the Z peak of about
0.11 with LambdaQCD approx 200 MeV.
 
 
In the remainder of this Chapter 8,
we discuss further the concepts of Target Internal Symmetry

http://xxx.lanl.gov/abs/hep-ph/9501222
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Space, Link to Target, and Effective Mass Factors,
and then we discuss in more detail each of the four forces.
 
In this HyperDiamond Feynman Checkerboard model,
all force strengths are represented as ratios with
respect to the geometric force strength of Gravity
(that is, the force strength of Gravity without using
the Effective Mass factor).
 
 
 

Volume of Target Internal Symmetry Space. 

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements. 

MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to; and
 
Vol(MISforce) stands for volume of MISforce.
 
What part of the target Internal Symmetry Space is
available for the gauge boson to go to?
 
 
Each vertex of the spacetime HyperDiamond lattice
is not just a point, but also contains its own
Internal Symmetry Space (also a HyperDiamond lattice),
so the amplitude for a gauge boson to go from one vertex
to another depends
 
not only on the spacetime link between the vertices
 
but also on the degree of connection the gauge boson
has with the Internal Symmetry Spaces of the vertices.
 
If the gauge boson can connect any vertex in the
origin Internal Symmetry Space with any vertex in
the destination Internal Symmetry Space,
then the gauge boson has full connectivity between
the Internal Symmetry Spaces.
 
However, if the gauge boson can connect a vertex in the
origin Internal Symmetry Space only with some,
but not any, of the vertices in
the destination Internal Symmetry Space,
then the gauge boson has only partial connectivity between
the Internal Symmetry Spaces, and
has a lower amplitude to be emitted from the origin
spacetime vertex to the destination spacetime vertex.
 
The amount of connectivity between the Internal Symmetry Spaces
is the geometric measure of the charge of a force,
and therefore of its force strength.
 
To represent the gauge boson connectivity
between Internal Symmetry Spaces,
it is useful to label the basis of the Internal Symmetry Space
by the degrees of freedom of the forces:
 
electric charges { +1, -1 } ; and
 
color (red, green, blue) charges { +r, -r; +g, -g; +b, -b } .
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so that the total basis of the Internal Symmetry Space is
 
{ +1, -1, +r, -r; +g, -g; +b, -b }
 
 
This connectivity can be measured by comparing
 
the full target Internal Symmetry Space HyperDiamond lattice
 
with the subspace of the target
Internal Symmetry Space HyperDiamond lattice
that is the image of a given point of
the origin Internal Symmetry Space under all the
transformations of the Internal Symmetry Space
of the gauge group of the force.
 
 
The MISforce target manifolds are Spacetime for Spin(5) Gravity 
and 
Internal Symmetry Space for gauge groups SU(3), SU(2), and U(1).
Each irreducible component has dimension mforce. 
The MISforce target manifolds for the four forces are:
 
 
Gauge Group       Symmetric Space      mforce      MISforce 
 
Spin(5)          Spin(5) / Spin(4)       4           S^4
 
SU(3)            SU(3) / SU(2)xU(1)      4           CP^2 
 
SU(2)              SU(2) / U(1)          2          S^2xS^2 
 
U(1)                 U(1)                1            T^4
 
 

Volume of Link to Target.

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

If, as in the case of the Electromagnetic U(1) photon,
there is only one gauge boson that can go through the link
from an origin spacetime HyperDiamond vertex to a target vertex,
then the link to the target vertex is like a one-lane road.
 
For the Weak SU(2) force, the Color SU(3) force,
and Spin(5) Gravity, there are, respectively, 3, 8, and 10
gauge bosons that can go through the link
from an origin spacetime HyperDiamond vertex to a target vertex,
so that the link to the target vertex is like a multi-lane highway.
 
The volume of the link to the target vertex
is not measured just by the number of gauge bosons,
but by the volume of the minimal manifold Qforce
that can carry two things:
 
the gauge bosons, with gauge group Gforce; and
 
the U(1) phase of the propagator from origin to target.
 
The first step in constructing Qforce is to
find a manifold whose local isotropy symmetry group
is Gforce x U(1) so that it can carry
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both Gforce and U(1).
 
To do that, look for the smallest Hermitian symmetric space
of the form K / (Gforce x U(1)).
 
Having found that Hermitian symmetric space,
then go to its corrresponding
complex bounded homogeneous domain, Dforce.
 
Then take Qforce to be the Shilov boundary of Dforce.
 
Qforce is then the minimal manifold that can
carry both Gforce and U(1), and so is the
manifold that should represent the link from origin to target vertex.
 
The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
 
 
Gauge       Hermitian             Type       mforce     Qforce 
Group       Symmetric              of 
              Space               Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5          4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3          2       RP^1xS^2 
 
U(1)           -                   -            1         - 
 
 
 
The geometric volumes of
the target Internal Symmetry Space MISforce,
the link volume Qforce,
and the bounded complex domains Dforce of which
the link volume is the Shilov boundary,
mostly taken from Hua, are:
 

Force        M         Vol(M)         Q
 
gravity        S4        8 pi^2 / 3      RP1xS4 
 
color         CP2        8 pi^2 / 3       S5
 
weak         S2xS2        2x4 pi         RP1xS2
 
e-mag          T4         4x2 pi           -

Force     Vol(Q)        D         Vol(D)  
  
gravity    8 pi^3 / 3     IV5         pi^5 / 2^4 5! 
 
color       4 pi^3       B^6(ball)      pi^3 / 6 
 
weak        4 pi^2        IV3 &        pi^3 / 24 
 
e-mag         -             -             -

 
 
The geometric part of the force strength is
formed from the product of the volumes of
the target Internal Symmetry Space MISforce
and the link volume Qforce.
 
To take the product properly,
we must take into account how
the target Internal Symmetry Space MISforce,
which lives at the target vertex,
and the link volume Qforce,
which lives on the link connecting the origin vertex
to the target vertex and so can be regarded as
containing both the origin vertex and the target vertex,
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fit together.
 
The dimension mforce of each irreducible component of
the target Internal Symmetry Space MISforce
is less than the dimension of the link volume Qforce,
 
which in turn is less than the dimension of
the bounded complex domain Dforce of which
the link volume Qforce is the Shilov boundary.
 
Since the link volume Qforce is a Shilov boundary,
it can be regarded as a shell whose Shilov interior is
the bounded complex domain Dforce.
 
If we were to merely take the product of the
volume of the target Internal Symmetry Space MISforce
with the volume of the link volume Qforce,
we would be overcounting the contribution of
the link volume Qforce because of its dimension
is higher than the dimension of each irreducible component of
the target Internal Symmetry Space MISforce.
 
To get rid of the overcounting,
we should make the link volume Qforce compatible with
each irreducible component of
the target Internal Symmetry Space MISforce.
 
Since the target Internal Symmetry Space MISforce
has fundamentally a 4-dimensional HyperDiamond structure,
each irreducible component is fundamentally made up of
mforce-dimensional hypercubic cells,
 
where the irreducible component hypercubic cells are
4-dimensional for Gravity and the Color force,
2-dimensional for the Weak force,
and 1-dimensional for Electromagnetism.
 
Since Dforce is the Shilov interior of Qforce,
Qforce would be compatible with MISforce
if Dforce were mapped 1-1 onto
an mforce-dimensional hypercubic cell
in an irreducible component of
the target Internal Symmetry Space MISforce.
 
To do this, first construct a hypercube of the same dimension
mforce as an irreducible component of
the target Internal Symmetry Space MISforce
and the same volume as Dforce.
 
The edge length of such a hypercube is
the mforce-th root of the volume of
the bounded complex domain Dforce.
 
Since the hypercubes in the fundamental HyperDiamond structures
of the target Internal Symmetry Space MISforce
and its irreducible components are unit hypercubes
with edge length 1,
 
we must, to make the link volume Qforce compatible with
each irreducible component of
the target Internal Symmetry Space MISforce,
 
divide the volume of the link volume Qforce
by the mforce-th root of the volume of
the bounded complex domain Dforce
 
to make Dforce the right size to fit
the hypercubes in the fundamental HyperDiamond structures
of the target Internal Symmetry Space MISforce
and its irreducible components.
 
In other words,
to reconcile the dimensionality of the link volume Qforce
to the dimensionality of the target Internal Symmetry Space,
divide Qforce by
 
Vol(Dforce)^( 1 / mforce ) .
 
The resulting volume
 
Vol(Qforce) / Vol(Dforce)^( 1 / mforce ) 
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is then the correctly normalized volume of the spacetime link that is
available for the gauge boson to go through to get to
the target spacetime vertex from the origin vertex,
 
which correctly normalized volume should be used in
multiplying by the volume of
he target Internal Symmetry Space MISforce
to get the geometric part of the force strength.
 
 
 

Effective Mass Factors.

 
 
In the low-energy ranges of our experiments,
the Weak force and Gravity are carried effectively
by gauge bosons that are not
massless high-energy SU(2) or Spin(5) gauge bosons,
but are either massive Weak bosons due to the Higgs mechanism
or effective spin-2 gravitons.
 
Mforce represents the effective mass for
the Weak force and Gravity in the low-energy range.
 
In the low-energy range, the forece strengths of
the Weak force and Gravity have an effective mass factor
1 / Mforce^2.
 
For other forces, the Color force and Electromagnetism,
the effective mass factor is taken to be unity, 1.

Effective mass factors for the weak force and gravity have a visualization (arising from e-mail discussion with Dick
Andersen): Gauge bosons are visualized as going from a source through a medium to a target:

The weak force mass factor is related to the Higgs mechanism. The Higgs scalar field absorbs some of the weak
bosons as they go through the medium, thus weakening the weak force and producing the weaker effective weak
force that is observed by experiments;
The graviton by itself is long-range and massless, but virtual Planck-mass black holes in spacetime absorb some
of the gravitons as they go through the spacetime medium, thus weakening the gravitational force and producing
the weaker effective gravitational force that is observed by experiments;

Gravity.

 
Gravity comes from the conformal group Spin(6)
and its de Sitter subgroup Spin(5).  
 
For Gravity, Spin(5) gravitons can carry all of the
Internal Symmetry Space charges
 
{ +1, -1; +r, -r; +g, -g; +b, -b }
 
Spin(5) gravitons act transitively on the
4-dimensional manifold S^4 = Spin(5) / Spin(4),
so that they can take any given point in
the origin Internal Symmetry Space into any point in the
target Internal Symmetry Space.
 
The full connectivity of the Gravity of Spin(5) gravitons
is geometrically represented by MISG
as the 4-dimensional sphere S^4 = Spin(5) / Spin(4)
whose volume is 8pi^2/3.
 
The link manifold to the target vertex is
 
QG =  RP^1 x S^4 = ShilovBdy(DG)
with volume 8pi^3/3
 
The bounded complex homogeneous domain DG is of type IV5
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with volume pi^5/2^4 5!. It corresponds to the
Hermitian Symmetric Space Spin(7)/(Spin(5) x U(1).
 
For Spin(5) Gravity, mG is 4.
 
For Spin(5) Gravity, MG = mPlanck, so that
 
1 / MG^2 = 1 / mPlanck^2.
 
 
 
Therefore, the force strength of Gravity is:
 
alphaG = (1 / MG^2 ) ( Vol(MISG) )
                     ( Vol(QG) / Vol(DG)^( 1 / mG ))
 
 
 
which is GGmproton^2 approx 5 x 10^-39
 
at the characteristic energy level of approx 10^19 GeV,
the Planck energy.
 
 
The only factor different from 1 in the force strength of
Gravity is the Effective Mass factor,
because force strengths in the HyperDiamond Feynman Checkerboard model
are represented as ratios with respect to the strongest
geometric force, Gravity, so that the geometric force strength
factors for Gravity are cancelled to unity by taking the ratio
with themselves.

A physical interpretation for the value of 1 for the geometric strength of gravity is that gravity is what holds spacetime
together, and the amplitude for a graviton to be emitted/absorbed from one point of spacetime to a neighboring (with
respect to Planck-length lattice structure) point of spacetime is 1, so that, with probability 1^2 = 1, each spacetime
point is connected to its neighboring points, and spacetime holds together.

The mass factor for gravitation has a visualization (arising from e-mail discussion with Dick Andersen). Gauge bosons
are visualized as going from a source through a medium to a target. The graviton by itself is long-range and massless,
but virtual Planck-mass black holes in spacetime absorb some of the gravitons as they go through the spacetime
medium, thus weakening the gravitational force and producing the weaker effective gravitational force that is observed
by experiments.

For an estimate of the Planck mass calculated in
the spirit of the HyperDiamond Feynman Checkerboard model, see
 
http://www.innerx.net/personal/tsmith/Planck.html
 
 
The action of Gravity on Spinors is given by 
the Papapetrou Equations. 
 

Near Field Induction/Static Region Strong Salam Gravity is confined to a region about a micron in size, and,
since the mass factor 1/Mplanck^2 does not apply, has maximal force strength 1.

In the Near Field Induction/Static Region, the gravitons effectively bypass the virtual Planck-mass black holes in
spacetime that absorb some Far Field gravitons as they go through the Far Field Region of the spacetime medium.

 

Color Force.

 
For the Color force, SU(3) gluons carry the
Internal Symmetry Space color charges
 
{ +r, -r; +g, -g; +b, -b }
 
 

http://www.innerx.net/personal/tsmith/Planck.html
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SU(3) gluons act transitively on the
4-dimensional manifold  CP^2 = SU(3) / (SU(2) x U(1)),
so that they can take any given point in
the origin Internal Symmetry Space into any point in the
target Internal Symmetry Space.
 
The full connectivity of the Color force of SU(3) gluons
is geometrically represented by MISC
as  CP^2 = SU(3) / (SU(2) x U(1))
whose volume is 8pi^2/3.
 
The link manifold to the target vertex is
 
QC = S^5 = ShilovBdy(B^6)
with volume 4pi^3
 
The bounded complex homogeneous domain DC is of type B^6 (ball)
with volume pi^3/6
 
For the SU(3) Color force, mC is 4.
 
 
For the SU(3) Color force, MC = 1 , so that
 
for the SU(3) Color force, 1 / MC^2 = 1 
 
 
Therefore, the force strength of the Color force,
which is sometimes conventionally denoted by alphaS (for strong)
as well as by alphaC, is:
 
alphaC = alphaS = ( 1 / MC^2 ) 
                  ( Vol(MISC) ) 
                  ( Vol(QC) / Vol(DC)^( 1 / mC ))
 
 
 
which, when divided by the geometric force strength of Gravity,
is 0.6286
at the characteristic energy level of about 245 MeV.  
 

Force strength constants and particle masses 
are not really "constant" when you measure them, 
as the result of your measurement will depend on 
the energy at which you measure them.  
Measurements at one energy level can be related to 
measurements at another by renormalization equations. 

In the D4-D5-E6-E7 model, Dilatation Scale Transformations 
of the Conformal Group provide a natural setting for 
the Renormalization Group Process. 

The lightest experimentally observable particle 
based on the color force is the pion, 
which is a quark-antiquark pair made up of the lightest 
quarks, the up and down quarks. 
A quark-antiquark pair is the carrier of the strong force, 
and mathematically resembles a bivector gluon, 
which is the carrier of the color force.  
The charactereistic energy level of pions is 
the square root of the sum of the squares of 
the masses of the two charged and one neutral pion. 
It is about 245 MeV (to more accuracy 241.4 MeV). 
The gluon-carried color force strength is renormalized 
to higher energies from about 245 MeV in the conventional way. 
 

The Color force strength was calculated at various energies 
according to lowest order renormalization group equations, 

as also shown at
 
http://www.innerx.net/personal/tsmith/cweRen.html
 
 
with the following results:
 

http://www.innerx.net/personal/tsmith/cweRen.html
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Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
 
 
Shifman, in a paper at
 
http://xxx.lanl.gov/abs/hep-ph/9501222
 
 
has noted that Standard Model global fits at the Z0 peak,
about 91 GeV, give a color force strength of about
0.125 with LambdaQCD approx 500 MeV,
 
whereas low energy results and lattice calculations
give a color force strength at the Z0 peak of about
0.11 with LambdaQCD approx 200 MeV.
 
The low energy results and lattice calculations are
closer to the tree level HyperDiamond Feynman Checkerboard model
value at 91 GeV of 0.106.
 
Also, the D4-D5-E6 HyperDiamond Feynman Checkerboard model has
LambdaQCD equal to about 245 MeV. 
 
For the pion mass, upon which the LambdaQCD
calculation depends, see
 
http://www.innerx.net/personal/tsmith/SnGdnPion.html
 
 
 

Weak Force.

 
 
For the Weak force, SU(2) Weak bosons carry the
Internal Symmetry Space electric charges
 
{ +1, -1 }
 
 
SU(2) Weak bosons act transitively on the
2-dimensional manifold S^2 = SU(2) / U(1),
so that two copies of S^2, in the form of S^2 x S^2,
are required so that
they can take any given point in
the origin Internal Symmetry Space into any point in the
target Internal Symmetry Space.
 
Each of the two connectivity components of the Weak force of
SU(2) Weak bosons is geometrically represented by MISW
as S^2 = SU(2) / U(1)
whose volume is 4pi.
 
The total manifold MISW is S^2 x S^2,
with volume 2 x 4pi
 
The link manifold to the target vertex is
 
QW =  RP^1 x S^2 = ShilovBdy(DW)
with volume 4pi^3.
 
The bounded complex homogeneous domain DW is of type IV3
with volume 4pi^2. It corresponds to the
Hermitian Symmetric Space Spin(5)/(SU(2) x U(1).
 
 

http://xxx.lanl.gov/abs/hep-ph/9501222
http://www.innerx.net/personal/tsmith/SnGdnPion.html
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For the SU(2) Weak force, mW is 2.
 
For the SU(2) Weak force, due to the Higgs mechanism,
MW = sqrt(mW+^2 + mW-^2 + mW0^2), so that
 
1 / MW^2 = 1 / (mW+^2 +mW-^2 + mW0^2).
 

The mass factor for the weak force has a visualization (arising from e-mail discussion with Dick Andersen). Gauge
bosons are visualized as going from a source through a medium to a target. The weak force mass factor is related to
the Higgs mechanism. The Higgs scalar field absorbs some of the weak bosons as they go through the medium, thus
weakening the weak force and producing the weaker effective weak force that is observed by experiments;

 
Therefore, the force strength of the Weak force is:
 
alphaW = ( 1 / MW^2 ) 
         ( Vol(MISW))
         ( Vol(QW) / Vol(DW)^( 1 / mW ))
 
 
 
which, when divided by the geometric force strength of Gravity,
is GWmproton^2  = approx 1.05 x 10^-5
 
at the characteristic energy level of approx 100 GeV.
 
The geometric component of the Weak force strength,
that is, everything but the effective mass factor,
has the value 0.2535 when divided by the geometric
force strength of Gravity,
 
 
 

Electromagnetism.

Walter Smilga's 2003 calculation of the electromagnetic fine structure constant is, in my opinon, clear and elegant.

The Photon Mass Bound depends on the Photon Mass Origin.

 
For Electromagnetism, U(1) photons carry no
Internal Symmetry Space charges.
 
U(1) Weak bosons act transitively on the
1-dimensional manifold S^1 = U(1),
so that four copies of S^1, in the form of the 4-torus T^4,
are required so that they can take any given point in
the origin Internal Symmetry Space into any point in the
target Internal Symmetry Space.
 
Each of the four connectivity components of the Electromagnetism of
U(1) photons is geometrically represented by MISE
as S^1 = U(1)
whose volume is 2pi.
 
The total manifold MISE is T^4 = S^1 x S^1 x S^1 x S^1,
with volume 4 x 2pi
 
The link manifold to the target vertex is trivial for the
abelian neutral U(1) photons of Electromagnetism,
so we take QE and DE to be equal to unity.
 
For U(1) Electromagnmetism, mE is 1.
 
For U(1) Electromagnmetism, ME = 1 , so that
 
1 / ME^2 = 1.
 
 
Therefore, the force strength of Electromagnetism is:
 
alphaE = ( 1 / ME^2 ) 
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         ( Vol(MISE) )
         ( Vol(QE) / Vol(DE)^( 1 / mE ))

       = 8 pi
 
 
 
which, when divided by the geometric force strength of Gravity,
is 

8 pi Vol(IV5)^( 1 / 4 )) / ( Vol(S^4) Vol(ShilovBdy(IV5)) )

and gives  the electromagnetic fine structure constant 
alphaE = 1/137.03608
 
at the characteristic energy level of about 4 KeV.

The electromagnetic fine structure constant was first (to my knowledge) calculated in a similar way by Armand Wyler
in the 1960s - early1970s.

In March 2003, Walter Smilga wrote a paper entitled Higher order terms in the contraction of SO(3,2), in which
he said:

"... The contraction of a spin-1/2 representation of the de Sitter group SO(3,2) yields a translation operator
that consists of the usual momentum operator plus a second order term, the "momentum spin" as described
by F. Gursey. The contribution of momentum spin to the kinematics of a multiparticle system in a
tangential space of anti de Sitter space is analyzed. It is shown that it can be described by a perturbation
term with the structure of the interaction term of quantum electrodynamics. An evaluation of the
corresponding coupling constant reproduces Wyler's heuristic formula for the electromagnetic coupling
constant. ...

... We start from a system of spin-1/2 ... massive, structureless, lepton-like ... particles in a tangential
space-time with a Minkowski structure. ...

... we ... have to incorporate a sujitable p;orjection mechanism onto our two-particle basic. ... only such
terms with q = q' will be involved, as a consequence of momentum entanglement within two-particle
states. ... we can drop the restriction to a fixed ... momentum P and collect all contributions that belong to
the same p and q. Hence, we can write [using y for gamma]

... bbar( p + q ) y_u b(p) atilde^u(q) ... (26) ... with

atilde^u(q) = INTEGRAL dV(p') bbar( p' - q ) p^u b(p') , (27)

where dV(p') indicates a summation over all contribution that belong to the same p and q. ... Let us replace
the operator atilde^u(q) of (27) by a new operator a^u(q) ... atilde^u(q) -> e a^u(q) ... We have to insert a
... normaliztion factor e ... Then ... a^u(k) ... are ... absorption operators for quanta with momentum k. ...

... We ... have explicitly constructed an interaction term from known elements of the electrons Fock space
and also have defined the bookkeeping field in terms of these elements. ... our approach does not leave
room for any free parameter. This means that the coupling constant e is determined by the theory and,
therefore, should be calculable. ...

... This coupling constant is defined by the normalization of atilde^u(q) in (27) relative to the emission
operator a^u(q) ... This ratio can ... be determined by correctly "counting" all contributions to (27) - in
other words: by a careful analysis of the volume element of the integral in (27). ...

... The basis for the evaluation of the integration volume in (27) are the particle momenta adn the
homgeneous Lorentz group acting on the particle momenta. The SO(3,1) acts transitively on a particle
mass shell p0^2 - p1^2 - p2^2 - p3^2 = m^2. (34) The independent parameters p1,p2,p3 span a 3-
dimensional parameter space. For a two-aprticle state ... we have ...
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p0^2 + p'0^2 - p1^2 - p'1^2 - p2^2 - p'2^2 - p3^2 - p'3^2 = M^2 - k^2 . (38)

The symmetry group of this quadratic form is SO(6,2). ...

[ Note that the corresponding Clifford Algebra is Cl(2,6) = M8(Q) = 8x8 Quaternionic matrix algebra. ]

...[ Invariance of k^2]... reduces the number of independent parameters from 6 to 5 and thereby SO(6,2) to
SO(5,2). SO(5,2) acts transitively on this 5-dimensional parameter spce. Each point in this parameter space
corresponds to a state in the two-particle state space H_M. ... Given a point Q in this parameter space,
then other points can be reached by applying a linear transformation of SO(5,2) to Q. There are certain
transformations that do not change the point Q. These transformations form the subgroup S(O(5)xO(2)).
This is the isotropy subgroup or stabilizer of Q. Therefore, to obtain the multiplicity of states, we have to
start from the coset space D5 = SO(5,2) / S(O(5)xO(2)) rather than from SO(5,2).

D5 is a symmetric space. By construction D5 is isomorphic to H_M. ... D5 ... is isomorphic to the real
hyperball R_R(5,2) = { X in R^(5x2) | I - XX' > 0 }. (39) ...

... all states with given P0 are confined to a volume Dbar5 inside of ... the border sphere C5 of D5 ... and
including C5. The subspace Dbar5 of D5 is finite and can be mapped onto R_R(5,2) by an isometric
mapping. If Q = (q1, ... , q5) is a point of Dbar5 that is mapped into a point S = (s1, ... , s5) of R_R(5,2),
then ... qi = r si , (40) where r is a ... scaling factor. ... We will use the notation V(D5) for the volume that
corresponds to Dbar5 but is calculated in R_R(5,2) and will remember that we have to apply the correct
number of scaling factors r.

[ Note that in the D4-D5-E6-E7-E8 VoDou Physics model, C5 is a Shilov Boundary of a Type IV5 Complex Domain
related to Gravity. ]

C5 has another important property: If particle 1 is initially at rest and a second particle with a given
momentum p' is added to form a two-particle state, then this state corresponds to a point on C5 ... Other
states can be generated from this "initial" state by the exchange of momentum. Therefore, to determine all
states that are eventually involved we have first to collater all initial states. This means, we have to
perform an integration over C5 with a volume element of d4s / V(C5). This delivers a first volume factor
of 1 / V(C5).

To collect all possible momentum changes of particle 1 we have to integrate over Dbar5. ... only
momentum exchanges in the subspace perpendicular to P have to be considered. Since the direction of the
total momentum is undetermined .. we have to keep the integration over D5. We compensate for this by a
volume factor of 1 / V(S4) where S4 = SO(5,2) / SO(4,2) = SO(5) / SO(4) is the unit sphere in 4
dimensions ...

[ Note that in the D4-D5-E6-E7-E8 VoDou Physics model, S4 is a Target Manifold related to Gravity. ]

 ... This reduces the number of independent parameters to 4. Let (s1, ..., s4) be a new set of independent
parameters corresponding to a new set (q1, ... , q4). If we integrate over Dbar5 using this new parameter
set, each si will be responsible for a contribution of V(D5)^(1/4) to the volume of Dbar5. Three of these
parameters can be mapped onto the transferred momentum q. The fourth parameter s4 ... corresponds to a
momentum transfer within each of the particle momenta, without any momentum transfer between the
particles. such transitions contribute to the volume of C5. We can perform the integration over s4 and
obtain a correcting factor to the aready calculated volume V(C5) of V(D5)^(1/4).

There are two more factors that contribute to the multiplicity of momentum states. One is related to the
spin components of the particle states, which give each momentum state a multiplicity of 4 pi because of
the periodicity of spin states.

The other factor is related to the (relative) phases of the momentum states within multiparticle states. By
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adding another factor of 2 pi we take into account this degree-of-freedom.

Collecting all these factors we end up with

8 pi^2 V(D5)^(1/4) / ( V(S4) V(C5) ).

This is essentially Wyler's formula. ... we obtain a value for alpha

alpha = 1 / 137.03608245

... We can easily convince ourselves that the scaling factors r either cancel or are absorbed in the volume
element d3q. ...

.. It is ... very tempting to identify Gursey's momentum spin with the current of quantum electrodynamics.

... There may exist essential contributions of other higher order terms. ... Such terms still deserve more
attention. ...".

 

With respect to the mass of the photon, according to hep-ph/0306245 by Eric Adelberger, Gia Dvali, and Andrei
Gruzinov:

"... The possibility of a non-zero photon mass remains one of the most important issues in physics, as
it would shed light on fundamental questions such as charge conservation, charge quantization, the
possibility of the charged black holes and magnetic monopoles, etc. The most stringent upper bounds on
the photon mass listed by the Particle Data Group ... m < 3 X 10^(-27) eV and m < 2 x 10^(-16), are
based on the assumption that a massive photon would cause large-scale magnetic fields to be accompanied
by an energy density ... associated with the Proca field ... that describes the massive photon ... This
manifests itself in two different ways. The first limit comes from the potential astrophysical effects ... and
the second from an experiment that used a toroidally magnetized pendulum ... to measure the magnetic
field gradient in a magnetically shielded vacuum. A recent experiment ... using an improved technique
obtained a similar result. ... Both experiments actually measured the product m^2 Abar where the ambient
Proca vector potential [ Abar] is presumably dominated by the field of the galaxy. The value assumed ...
Abar = R B = 1 uG x kpc, is astronomicallyreasonable as the large-scale, R = 1 kpc, galactic field has a
strength B = 1 uG. ... If m arises from a Higgs effect, both limits are invalid because the Proca
vector-potential of the galactic magnetic field may be neutralized by vortices giving a large-scale
magnetic field that is effectively Maxwellian. ... Crudely speaking, if m is due to a Higgs effect, then
the Universe is effectively a type II superconductor where magnetic fields create Abrikosov vortices.
... We claim that photon mass bounds cannot be established without specifying the microscopic origin of
the mass. In particular, if m arises from the commonly accepted Higgs mechanism, the above bounds do
not apply over a large portion of the parameter space. ... It is quite possible for large-scale magnetic fields
to be effectively Maxwellian, even if photons are massive. In this case observations of large-scale fields,
say from the galaxy or from Jupiter, are not sensitive to m. This leaves us with the upper bound from
laboratory tests of Coulomb's law, m < 10^(-14) eV ... It is also possible that the large-scale fields do
remain in the Proca regime. But then, the available information about the large-scale magnetic field of the
galaxy, and the gas pressure in the galaxy, actually gives a much more stringent bound, m^(-1) > R = 1
kpc, or m < 10^(-26) eV...".

From Sets to Quarks:
 
Table of Contents: 
Chapter 1 - Introduction. 
Chapter 2 - From Sets to Clifford Algebras. 
Chapter 3 - Octonions and E8 lattices. 
Chapter 4 - E8 spacetime and particles. 
Chapter 5 - HyperDiamond Lattices. 
Chapter 6 - Spacetime and Internal Symmetry Space. 

http://xxx.lanl.gov/abs/hep-ph/0306245


Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks8.html[4/16/18, 1:33:14 AM]

Chapter 7 - Feynman Checkerboards. 
Chapter 8 - Charge = Amplitude to Emit Gauge Boson. 
Chapter 9 - Mass = Amplitude to Change Direction. 
Chapter 10 - Protons, Pions, and Physical Gravitons. 
Appendix A - Errata for Earlier Papers. 
References.

 

Tony Smith's Home Page

 

......

 



hyperfinite II1 von Neumann algebra Clifford algebra

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/II1vNfactor.html[4/16/18, 1:33:16 AM]

Tony Smith's Home Page

Algebra of my Physics Model

W*-algebras (von Neumann algebras) and C*-algebras
Hyperfinite II1 Factor
Clifford Tensor Product Universe
Riemannian Structures
Algebraic Noncommutative Geometry formulation
Here is the introduction to my May 2002 Cookeville Clifford Algebra talk.

John Baez, in his week 175, says:

"... a von Neumann algebra is a *-algebra of bounded operators on some Hilbert space of countable
dimension - that is, a bunch of bounded operators closed under addition, multiplication, scalar
multiplication, and taking adjoints: that's the * business. However, to be a von Neumann algebra, our *-
algebra needs one extra property! ... given any self-adjoint operator A in our von Neumann algebra and
any measurable function f: R -> R, we want there to be a self-adjoint operator f(A) that again lies in our
von Neumann algebra. ... Every von Neumann algebra can be built from so-called "simple" ones as a
direct sum, or more generally a "direct integral", which is a kind of continuous version of a direct sum. As
usual in algebra, the "simple" von Neumann algebras are defined to be those without any nontrivial ideals.
This turns out to be equivalent to saying that only scalar multiples of the identity commute with everything
in the von Neumann algebra. People call simple von Neumann algebras "factors" for short. Anyway,
the point is that we just need to classify the factors: the process of sticking these together to get the other
von Neumann algebras is not tricky. The first step in classifying factors was done by von Neumann and
Murray, who divided them into types I, II, and III. ... We say a factor is type II1 if it admits a trace
whose values on projections are all the numbers in the unit interval [0,1]. ... Playing with type II factors
amounts to letting dimension be a continuous rather than discrete parameter! ... Weird as this seems, it's
easy to construct a type II1 factor. Start with the algebra of 1 x 1 matrices, and stuff it into the algebra of 2
x 2 matrices as follows:

      ( x  0 )
x |-> (      )
      ( 0  x )

This doubles the trace, so define a new trace on the algebra of 2 x 2 matrices which is half the usual one.
Now keep doing this, doubling the dimension each time, using the above formula to define a map from the
2^n x 2^n matrices into the 2^(n+1) x 2^(n+1) matrices, and normalizing the trace on each of these matrix
algebras so that all the maps are trace-preserving. Then take the union of all these algebras... and
finally, with a little work, complete this and get a von Neumann algebra! One can show this von
Neumann algebra is a factor. It's pretty obvious that the trace of a projection can be any fraction in the
interval [0,1] whose denominator is a power of two. But actually, any number from 0 to 1 is the trace of
some projection in this algebra - so we've got our paws on a type II1 factor. This is ... the only II1 factor ...
that contains a sequence of finite-dimensional von Neumann algebras whose union is dense in the weak
topology. A von Neumann algebra like that is called "hyperfinite", so this guy is called "the hyperfinite
II1 factor". ... the algebra of 2^n x 2^n matrices is a Clifford algebra, so the hyperfinite II1 factor is a
kind of infinite-dimensional Clifford algebra. But the Clifford algebra of 2^n x 2^n matrices is secretly
just another name for the algebra generated by creation and annihilation operators on the fermionic Fock
space over C^(2n). Pondering this a bit, you can show that the hyperfinite II1 factor is the smallest von
Neumann algebra containing the creation and annihilation operators on a fermionic Fock space of
countably infinite dimension. ...".

David Finkelstein's Chronon Model, in which "... The dynamics is composed of a finite number of elementary
dynamical processes, "chronons," with a finite time scale tav and Clifford statistics. ...", is Fundamentally Finite,

http://math.ucr.edu/home/baez/
http://math.ucr.edu/home/baez/week175.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
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and my HyperDiamond Feynman Checkerboard formulation of my D4-D5-E6-E7-E8 VoDou Physics model is also
Fundamentally Finite,

so that in David's Quantum Relativity Workshop in January 2002 we discussed (among other things) the question: if
Physics is really Fundamentally Finite, what is the point of taking the union of all 2n x 2n matrix Clifford algebras and
completing that to get the hyperfinite II1 factor as an infinite-dimensional algebra? In short,

what is so great about an Infinite Limit?

My impression of our discussion is that:

although a Finite Structure may be Fundamental,
we don't know exactly how big our Finite Structure has to be to describe Everything
so we might have to always be readjusting the size of our Finite Structure according to
circumstances,

while an Infinite Limit Structure can be chosen once-and-for-all.

Furthermore,

the existence of an Infinite Limit in the mathematical sense implies that going from one level of
finiteness N to another larger level of finiteness M is a consistent process so that no Bad Surprises
will happen if as the level of finiteness increases (compare the Epsilon-Delta formulation of differential
calculus, and the existence of Infinitesimals in Surreal Numbers and NonStandard Analysis), and
an Infinite Limit Structure allows us to make Continuous Structures and related things for which
calculation can be much simpler than calculations using large Finite Structures (for example, my
calculations of particle masses and force strength constants use Continuous Structures).

My conclusion is that an Infinite Limit Structure is an Ideal Structure that is Practically Useful.

 

Irving Segal, in his review (Bull. AMS 33 (1996) 459-465) of the book Noncommutative Geometry (Academic Press
1994) by Alain Connes, said:

"... The W*-algebras ... investigated by Murray and von Neumann (henceforth, MvN) ... and ... C*-
algebras ... investigated by the Gelfand school were formally similar and in fact essentially identical in the
finite-dimensional case. But they differ in topology in the infinite-dimensional case, which ... in fact ...
rather fundamentally changes the character of the theory.

The algebras of MvN were closed in the weak operator topology,

while those of Gelfand were closed in the uniform (operator bound norm) topology. ...

... von Neumann ... was particularly fond of the "approximately finite" factor of type II1, which in
fact plays a basic role in the representation of fermion fields. ...

... the Clifford algebra over a Hilbert space ... is the simplest of the type II W*-algebras ... the
Clifford algebra is a central simple algebra that is altogether different from the algebra of all bounded
operators on Hilbert space ... this algebra plays a fundamental role in the analysis of free fermionic
quantum fields. ... it is the algebra generated by the canonical fermionic Q's ... The Clifford algebra is the
simplest of the factors that are direct limits of matrix algebras ...".

Vaughan Jones and Henri Moscovici, in their review (Notices of the AMS 44 (August 1997) 792-799) of the book
Noncommutative Geometry (Academic Press 1994) by Alain Connes, said:.

http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Teaching
http://members.tripod.com/PhilipApps/nonstandard.html
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"... If functions on [0,1] are represented on L^2([0,1],dx) as multiplication operators, the continuous
functions form a C*-algebra and the L^infinity functions form a von Neumann algebra [also called a W*-
[algebra] ... [a factor of a von Neumann algebra is a] von Neumann algebra ... whose center contains only
scalar multiples of the identity ...

... von Neumann wrote a paper reducing any von Neumann algebra to a factor ... by a "direct integral" - a
continuous analogue of the direct sum of algebras. ...

... There is, up to isomorphism, a single II1 factor with the "hyperfinite" property; i.e., any finite set of
elements can be arbitrarily well approximated by elements in a finite-dimensional subalgebra. ...

... Connes began a penetrating study of automorphisms of type II factors ... The first step was was to
classify periodic automorphisms of the hyperfinite II1 factor R ... Connes ...[introduced]... a new approach
to hyperfiniteness: injectivity of the von Neumann algebra M, meaning that M has a Banach space
complement in B(H). ... The result [was]

(injective) <=> (hyperfinite)

... If one had to find a single word to sum up ... the work of Connes ... it would be the word
"automorphisms". ...".

 

Goodman, de la Harpe, and Jones, in their book Coxeter Graphs and Towers of Algebras (Springer 1989), say (at
pages 31, 49-52, 185-186, 222-231):

"... We realize the hyperfinite II1 factor R as the completion, with respect to the unique tracial state tr, of
the infinite tensor product of Mat2(C),

R = ( x(infinite) Mat2(C)) )-.

Any closed subgroup G of SU(2) acts on x(infinite) Mat2(C) by the infinite tensor product of its action by
conjugation on Mat2(C). The action preserves the trace, so extends to an action on R. ...

We can now use the McKay correspondence between finite subgroups of SU(2) and affine Coxeter graphs
... to calculate the Bratteli diagrams or principal graphs when G is finite. ...

... It is useful to describe a pair of multi-matrix algebras N in M by its Bratteli diagram B(NinM),which is a bicolored weighted
multigraph ... These diagrams were first introduced in order to study inductive limit systems of finite dimensional C*-algebras ...
Example ... let S3 be the group of permutations of {1,2,3} and let S2 be that of {1,2}. ... the Bratteli diagram ...[is]...

1   2   1
*   *   *
 \ / \ / 
  *   *  
  1   1  

 Consider similarly S3 as a subgroup of the group S4 of permutations of {1,2,3,4} ...

1   3   2   3   1
*   *   *   *   *
  \ | \ | / | /  
    *   *   *    
    1   2   1    

... As ... we always draw Bratteli diagrams ... with the upper level representing the larger algebra ... the coloring of the vertices is
actually superfluous, since the ... types of vertices are labelled by their level ...

... the derived tower is the chain of relative commutants ( N' n Mk )(k>0) , where ( Mk )(k>0) is the tower for the pair N in M. ...

... Let A be the infinite tensor product of Mat2(C) ... It is well known that A has a unique C*-norm and that A-, the C*-completion
of A, is a simple C*-algebra. ... Let N be the weak closure of A- ... There is an obvious shift endomorphism on A ... which ...
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extends to N ... The circle group acts on A by the infinite tensor product of its action ... on Mat2(C); this action ... extends to an
action on N. ... We shall ...[let]... M = N x Mat2(C) ...[and]... G the maximal torus T ... in order to compute the derived tower for
Rbeta in R ...[where beta is a modulus of a Markov trace]... a Markov trace of modulus beta on N in M ...[is defined to be]... a
faithful trace tr on M with faithful restriction to N for which there exists a (necessarily unique) trace Tr on L = End(r,N)(M) such
that Tr(x) = tr (x) [and] beta Tr(xE) = tr(x) for all x in M ...

... when beta > 4 ... the tower for the pair Rbeta in R can be identified with

N^T in ( N x Mat2(C) )^T in ( N x Mat2(C) )^T x ( N x Mat2(C) )^T in ...

... the infinite symmetric group Sinfinite acts ergodically on N (by permutation of the tensorands), and this action is implemented by
unitarikes in N^T ... That is, ther derived tower is precisely the sequence of fixed-point algebras for the tensor product action of T
on x(k) Mat2(C) (k > 0). The Bratteli diagram is Pascal's triangle ...

       .      
       .      
       .      
              
1*  3*  3*  1*
  \ / \ / \ / 
  1*  2*  1*  
    \ / \ /   
    1*  1*    
      \ /     
      1*      

... and the principal graph ...[which is obtained from]... the Bratteli diagram of the derived tower ...[by deleting]... on each level the
vertices corresponding to the old stuff, and the edges emanating from them ... is

                      ... *   *   *   *   *   * ...
Ainfinite,infinite =       \ / \ / \ / \ / \ /     
                            *   *   *   *   *      

... Note that it differs from the graph for beta = 4 ...[which is]...

               *   *   *    
Ainfinite =   / \ / \ /     
             *   *   *   ...

...".

It seems to me that the tensor product of factors of the form Mat2(C) must be based on the complex-Clifford-
periodicity of order 2, in which the tensor factorization is

Cl(2n,C) = Cl(2,C) x ...(n times tensor)... x Cl(2,C).

Since Cl(2n,C) = Mat2^n(C) and Cl(2,C) = Mat2(C), it can be written as

Cl(2n,C) = Mat2^n(C) = Mat2(C) x ...(n times tensor)... x Mat2(C).

That leads me to think that my D4-D5-E6-E7-E8 VoDou Physics model is basically similarto hyperfinite II1, but with
real instead of complex structure, as follows:

My D4-D5-E6-E7-E8 VoDou Physics model uses the real-Clifford-periodicity of order 8, in which the tensor
factorization is

Cl(8n,R) = Cl(8,R) x ...(n times tensor)... x Cl(8,R).

Cl(8,R) = Mat16(R) and has graded structure

1 8 28 56 70 56 28 8 1

and total dimension 2^8 = 256 with full spinor dimension sqrt(256) = 16 and two mirror image half-spinors, each 8-
dimensional. Note that the 52-dimensional exceptional Lie algebra F4 corresponds to the ( 8 + 28 +16 )-dimensional
vectors plus bivectors plus full spinors.

file:///iPurple/0-000/Errata.html#bintri
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Since Cl(8n,R) = Mat16^n(R) and Cl(8,R) = Mat16(R), it can be written as

Cl(8n,R) = Mat16^n(R) = Mat16(R) x ...(n times tensor)... x Mat16(R).

My D4-D5-E6-E7-E8 VoDou Physics model realizes a real-hyperfinite II1 factor Rreal as the completion of the
infinite tensor product of Mat16(R),

Rreal = ( x(infinite) Mat16(R)) )-

Similar to the action of SU(2) on Mat2(C), there is a natural action of Spin(16) on Mat16(R), so that any closed
subgroup G of Spin(16) acts on x(infinite) Mat16(R) by the infinite tensor product of its action by conjugation on
Mat16(R).

SU(2) = Spin(3) is a nice subgroup of Spin(16), so it seems that the subgroups of Spin(3) would extend to give
subgroups of Spin(16), thus giving the McKay results of A-D-E classification for the subgroups of Spin(16).

Adrian Ocneanu, in his article Quantized Groups, String Algebras and Galois Theory for Algebras, at pages 119-172 in Operator
Algebras and Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), said:

"... We introduce a Galois type invariant for the position of s subalgebra inside an algebra, called a paragroup, which
has a group-like structure. Paragroups are the natural quantization of (finite) groups. ... harmonic analysis for the
paragroup corresponding to the group Z2 is done in the Ising model ...

... The algebra ... is ... R, or the hyperfinite II1 factor ... also called ... the elementary von Neumann algebra. The
algebra R ... is the weak closure of the Clifford algebra of the real separable Hilbert space, is a factor ... which has
very many symmetries ... A ... theorem of Connes implies that any closed subalgebra of R which is a factor ... is
isomorphic either to Matn(C) or to R itself. Thus any finite index subfactor N of R is isomorphic to R, and all the
information in the inclusion N in R comes from the relative position of N in R and not from the structure of N. ... in
our context this guarantees that the closure of all finite dimensional constructions done below will us back to R. ...
for subfactors of finite Jones index, finite depth and scalar centralizer of ... R ... In index less than 4 ... the conjugacy
classes are rigid: ... axioms eliminate one connection for each Dn and the pair of connections on E7 [because they
are not geometrically flat]. Thus there is one subfactor for each diagram An, one for each diagram D2n, and a pair of
opposite conjugate but nonconjugate subfactors for each diagram E6 and E8. ... there is a crystal-like rigidity of the
position of subfactors of R. ...

... the golden ratio subfactor N in M ... of the hyperfinite II1 factor ... is the fixed point algebra of a homomorphism
s: M -> Mat2 x M which ... behaves like a group (or rather like a quantum group or Kac algebra.) ...".

Y. Ito and I. Nakamura, in their paper at http://www.maths.warwick.ac.uk/~miles/Warwick_EConf/Draft2/Nakamura.ps , say:

"... The ADE Dynkin diagrams provide a classification of the following types of objects (among others):

(a) simple singularities (rational double points) of complex surfaces ... ,
(b) finite subgroups of SL(2,C),
(c) simple Lie groups and simple Lie algebras ... ,
(d) quivers of finite type ... ,
(e) modular invariant partition functions in two dimensions [which I guess would include such physical
things as the Ising model, etc] ... ,
(f) pairs of von Neumann algebras of type II1 ...".

Note that the book of Goodman, de la Harpe, and Jones list, on page 224, a full A-D-E correspondence, including all D and E7,
whereas Ocneanu, in his article Quantized Groups, String Algebras and Galois Theory for Algebras, in Operator Algebras and
Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), says that R, or hyperfinite II1,
contains subfactors for each of the A-D-E classification except odd D and E7, because odd D and E7 are not geometrically flat.
Perhaps Ocneanu's result was written after the book of Goodman, de la Harpe, and Jones had been mostly (but not completely)
finished, because Goodman, de la Harpe, and Jones say on page 218 "... Ocneanu ... can show that there are only finitely many
subfactors of the hyperfinite I1-factor (of index < 4) for each Coxeter graph, up to conjugation by automorphisms, and he
determines which Coxetrer graphs are allowed. ...".

http://www.maths.warwick.ac.uk/~miles/Warwick_EConf/Draft2/Nakamura.ps
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For more work by Ocneanu, see his 1990 lecture n Tokyo titled Quantum Symmetry, Differential Geometry of Finite Graphs and
Classification of Subfactors, available as notes taken by Yasuyuki Kawahigashi.

 

The Spin(16) symmetry of the Mat16(R) components of

Rreal = ( x(infinite) Mat16(R)) )-

has several interesting features:

Spin(16) / Spin(15) = S15 which has Hopf fibration S7 -> S15 -> S8,
the S7 has Hopf fibration S3 -> S7 -> S4, and
the S3 = SU(2) = Spin(3) has Hopf fibration S1 -> S3 -> S2.

 

120-dim adjoint of Spin(16) plus 128-dim half-spinor of Spin(16) and Cl(16,R) = 248-dim E8.
256-dim Cl(8,R) corresponds to Mat16(R)

(1/2)(256-16) = 120-dimensional Antisymmetric Mat16(R) corresponds to Spin(16)
(1/2)(256+16) = 136-dimensional Symmetric Mat16(R) corresponds to:

128-dimensional half-spinors of Spin(16) plus
8-dimensional Cl(8,R) vectors

Therefore Cl(8,R) corresponds to E8 plus 8-dimensional Cl(8,R) vectors.

 

The 28-dim Spin(8) bivectors of Cl(8,R) form a subgroup of Spin(16).

 

The 8-dim vectors of 256-dim Cl(8,R) may be the 8 dimensions not directly represented by 248-dim E8 with its
120-dim adjoint Spin(16) and its 128-dim half-spinors of Spin(16) and Cl(16,R).

 

Recall that the 128-dim half-spinors of Spin(16) and Cl(16,R) correspond to:

the 128-dim full-spinors of Spin(15) and Cl(15,R);
to the 128-dim full spinors of Spin(14) and Cl(14,R), which are the 64-dim +half-spinors of
Spin(14) and Cl(14,R) plus the 64-dim -half-spinors of Spin(14) and Cl(14,R);
to 2 copies of the 64-dim full spinors of Spin(12) and Cl(12,R);
to 4 copies of the 32-dim full spinors of Spin(10) and Cl(10,R); and
to 8 copies of the 16-dim full spinors of Spin(8) and Cl(8,R), which are 8 copies of each of
the 8-dim half-spinors of Spin(8) and Cl(8,R).

The 8-dim +half-spinors of Cl(8,R) may be regarded as a row (or column, or minimal ideal) of the 64-dim
+half-spinors of Spin(14) and Cl(14,R), and therefore also as part of the 128-dim half-spinors of Spin(16) and
Cl(16,R).
The 8-dim -half-spinors of Cl(8,R) may be regarded as a row (or column, or minimal ideal) of the 64-dim -
half-spinors of Spin(14) and Cl(14,R), and therefore also as part of the 128-dim half-spinors of Spin(16) and
Cl(16,R).

 

Therefore,

http://kyokan.ms.u-tokyo.ac.jp/~yasuyuki/others.htm
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there may be a global E8 symmetry of the Cl(8) structure of my D4-D5-E6-E7-E8 VoDou Physics model and
the 8 vectors, 28 bivectors, and 8+8 spinors of Cl(8,R) have the structure of 52-dimensional F4.

I visualize each of the Cl(8) = Mat16(R) components of Rreal = ( x(infinite) Mat16(R)) )- of my D4-D5-E6-E7-
E8 VoDou Physics model as describing local physics in one small-point-neighborhood-node of what might be

called a pregeometric foam.

 

 

Click Here to see about the Clifford Tensor Product Universe.

 

Marcel Berger says in his book (28 December 2001 version being proof-read by Benjamin McKay) Riemannian
Geometry Today Introduction and Panorama:

"... The compact manifold being M, let us denote by RM(M) ... the space of all Riemannian metrics on
M and the set of all Riemannian structures RS(M) ... its quotient by the group of all diffeomorphisms
of M ... The idea is to consider some map (called a functional) F: RS(M) -> R defined on the Riemannian
structures of any compact Riemannian manifold M, and to look for its infimum inf _RS(M) (F) where the
infimum is taken over the metrics on M ...

.... Since 1995, Nabutovsky has been unveiling "awful" properties of RS(M) for compact manifolds M of
dimension five or more. We will sketch here some results of this kind, which for us are fascinating both in
themselves and in his method of proof. Posterity will judge their value to mathematics, but the least one
can say is that they are disturbing. ...

... On a compact surface M, thanks to the conformal representation theorem, and the results at the end of
[section 11.4.3]... we have a beautiful picture of RS (M). There is a flow on RS(M) taking any
Riemannian metric to a metric of constant curvature. But the space of constant curvature metrics is the
Teichmuller space described in [section 6.6.2]...

Thus one sees a picture of RS(M) as a fiber bundle whose base (Teichmuller space) is finite dimensional,
and whose fibers are infinite dimensional and contractible.

We will briefly discuss dimensions three and four, but first let us see how terrible RS(M) is for all
manifolds of dimension five or more. ...

... We want to survey the topography of RS(M), where the notion of height of a mountain or depth of a
valley is measured using one of the functionals F: RS (M) -> R ... In particular, we are interested in the
critical points of that functional, concerning ourselves with where these points appear on our relief map of
RS(M). ...

... it is a very natural notion to exploit Morse theory to describe the topology of RS(M) by using the
fibration

Diff(M) -> RM(M) -> RS (M) = RM(M) / Diff(M)

... we find that the total space RM(M) is topologically trivial, since it is convex, and then we can use a
spectral sequence to uncover a rich topology on RS(M) from the rich topology of Diff(M). Sadly,

http://www.math.utah.edu/~mckay
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unlike the theory of compact manifolds from [section 10.3.3]... here we are at sea because the topology of
Diff(M), one of the most natural objects of study in differential topology, is almost completely a
mystery ...

... One of Nabutovsky's theorems will show ... that there are infinitely many connected components, and
that there are infinitely many connected components of every level set of many functionals ...

... We ... enter the realm of algorithmic computability theory, and the proof is a deep Riemannian
refinement of Novikov's proof of the algorithmic unsolvability of the problem of recognizing a sphere Sn
of dimension n > 5. ...

... For the moment, Nabutovsky has only achieved partial results for the Hilbert functional (the integral of
the scalar curvature), which ones imagines will yield Einstein structures.

It seems that the common moral of these stories is that (at least for standard functionals) looking for
critical points, even for local minima, will not yield natural "best" metrics when one has too many minima
(uncomputably growing numbers) looking for the absolute minimum is not a tractable job.

This also explains why the problem of distributing points spaced apart on a sphere, which is problem 7 in
Smale's 1998 list ... is today apparently a hopeless task ...

... On three dimensional manifolds, the above theorems as stated are certainly false, since Thurston
has proven that there is an algorithm to recognize the three dimensional sphere. But this does not
solve his geometrization programme ...

... On four dimensional manifolds, Nabutovsky thinks that most of his results may be valid and
approachable by the same avenues. ...

 

 ... Finally special attention should be given to Connes ...[whose Noncommutative Geometry is]... the
beginning of a complete program to put most (perhaps all) geometries into a very general frame. The
frame is that of algebras of operators ... In this frame, according to various extra suitable axioms one
can recover almost any kind of geometry, including of course Riemannian ones, from families of
operators. The next step in the program will be to generalize every concept one could wish, e.g.
curvature.

For the metric itself this is done ...

... in Connes ...Noncommutative Geometry]... one finds a formula giving the distance between any two
points using the Dirac operator ... on spinors ... which has the advantage that it carries over to
noncommutative geometry ...".

Note that in General Relativity the space of Riemannian structures on spacetime RS(spacetime) corresponds to the
space of possible configurations of matter/energy in spacetime. Compare similar formulations of possible
configurations for Bohm-many-worlds string quantum theory, for timelike brane M-theory, and for spacelike brane F-
theory., which may be useful in sum-over-histories interpretations, particularly with respect to prime numbers and zeta
functions.

Tony Smith's Home Page

......
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Ghost in the Shell: Stand Alone Complex 2nd GIG

 

Ghost in the Shell: Stand Alone Complex 2nd GIG (2GIG) is the second TV season for Ghost in the Shell, following
Ghost in the Shell: Stand Alone Complex (SAC). In 2GIG Gos and Motoko are given Full Cyborg Bodies after being
the sole survivors of an airplanc crash. (Images on this page are from DVDs of Ghost in the Shell: Stand Alone Complex and Ghost in the Shell: Stand Alone

Complex 2nd GIG.)

After Gos becomes adapted to an adult Full Cyborg body, he joined the Army, served in a 21st Century Korea War,
became disillusioned with post-war suffering, worked with refugee groups in Åsia, and was recruited by Japanese
Internal Affairs Officer Goda to organize the refugees in Japan. Goda told Gos to fulfill an assassination threat against
the Japanese Premier. Gos attacked the Premier in a Shinto Temple, but Motoko and Bateau intervened and Gos
jumped through the ceiling and escaped. ( Note that the hole in the ceiling made by Gos's escape is the opposite focus of the Jewel pursued by the Dragon in the

ellipse of the ceiling painting, and that the geometry of an ellpsoid with two foci is the goometry of a thermonuclear bomb. )
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Goda was a Taiwanese who suffered major injury in Asian Wars. His head was reconstructed with a heavily
cyborgized brain. He came to Japan when China failed to give him a position of power. Goda was not loyal to Japan,
but used his Internal Affairs position, and covert ties to the Imperial Americana CIA, to further his own agenda.

Goda plotted to have Gos become the Puppet Master leader of the Japan refugees and to lead them in revolt, thus
provoking Japanese military attacks on the Japan refugees.

Goda planned to use a stolen Russian nuclear weapon to either destroy Nagasaki (blaming the refugees) or destroy the
refugee community (blaming the Japanese military), so that the cyborgs of Japan would be so appalled by such
destruction being wrought by humans that they would revolt against human rule and seize control of Japan. Then the
cyborgs of Japan could take control of China, and all the rest of Asia.

Section 9 thwarted that plan by seizing the nuclear weapon. During that operation, Motoko realized that the refugee
Puppet Master leader was her chilhood friend Gos.
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Motoko encountered Gos in the Japan refugee area during the attack
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by the Japan military ( which was similar to any other attack by a force having far superior technology to its enemy, whose only available
opposing tactics are guerilla attacks and suicide

 

protests and attacks, reminscent of successful VietNamese opposition to the USA in the 1960-70s and resistance ( outcome unknown in January
2005 ) to the USA in the Middle East in the 2000s ).
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As the Laughing Man said
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 and Gos asked Motoko

 

( Note the holes in Gos's hand, like the Stigmata of Jesus, Gos being a good spiritual being. )

Meanwhile, Goda, having lost control of the stolen Russian nuclear weapon, had made a deal with  the Imperial
Americana CIA

 

for an Imperial Americana nuclear submarine to launch a nuclear missile at the Japan refugee area, and to blame the
nuclear explosion on either a mass suicide by the Japan refugees or an attack by the Japan military (either way, the
cyborgs of Japan would be appalled and revolt against human rule).
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The American nuclear missile was launched. Neither the Japan military or the refugees were able to stop it, so Motoko
agreed with Gos's proposal and ordered the Section 9 Tachikomas to prepare computer memory space in the
Tachikoma Quantum Computer AI satellite for the spirits/souls of her and Gos and as many of the refugees as Bateau
could contact, hoping that their spirits/souls might survive even though the Imperial Americana nuclear missile would
kill their bodies.

However, the Section 9 Tachikomas decided to do something else:

( Note the Cross born by Bateau, like the Cross of Jesus, Bateau being a good physical being. )

The Tachikoma kamikaze satellite interception of the missile proved that their synthetic Quantum Computer AI had
free will Ghost souls.

Having been saved by the Tachikomas, the Premier, backed by Section 9, ordered the destruction of the Imperial
Americana nuclear submarine and set the government of Japan on an independent policy of cooperation with China.
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 Goda, his plan for a cyborg-ruled Japan having failed,

attempted to defect to Imperial Americana through his Imperial Americana CIA contacts, but Section 9 intercepted
him.
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However, the Imperial Americana CIA captured Gos
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 and killed his Full Cyborg body.

Gos's spirit/soul, like the White Crow Branwen goddess of Regeneration,

http://www.mothergoddess.com/completelist.html
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 went to live on the net.

Motoko saw the ascension of Gos's spirit/soul in a falling cherry blossom petal

whereupon she went to the vast net/city to search for him.
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On the net, Gos, the Puppet Master of the Japan refugees, became part of Puppet Master 2501.

 

Tony Smith's Home Page
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Tony's Home

Cellular Automata
are like

Wei Qi
and similar to 

Feynman Checkerboards

which, in 1+1 dimensions, are isomorphic to 1-dimensional

Ising Models

 

Cellular Automata

 and Quantum Computation

A single CELLULAR AUTOMATON STATE configuration is one of all possible  
initial states.

Choice of a particular single configuration is a RANDOM choice.  
 

In his book A New Kind of Science, Stephen Wolfram says (at page 771):

"... In present-day physics the standard mathematical formalism of quantum mechanics is often interpreted
as suggesting that quantum systems work like multiway systems, potentially following many paths in
parallel. And indeed within the usual formalism one can construct quantum computers that may be able to
solve at least a few specific problems exponentially faster than ordinary Turing machines.

But ... I strongly suspect that even if this is formally the case, it will not turn out to be a true
representation of ultimate physical reality ...".

I strongly disagree with Wolfram - in my opinion,  

quantum information and quantum game theory, as expressed in VoDou Physics, does in fact
truly represent ultimate physical reality.

Since VoDou Physics does in fact give realistic calculated values of particle masses and force strength constants,
including the electromagnetic fine structure constant, I also strongly disagree with Wolfram when he says, at page
1025:

"... In the past century, the emphasis has been on physical constants such as the fine structure constant ...
over the past 20 years or so I [Wolfram] have received a steady stream of mail presenting such notions
with varying degrees of obscurity and mysticism. But while I believe that every feature of our universe

http://www.wolframscience.com/
http://www.stephenwolfram.com/
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does indeed come from an ultimate discrete model, I would be very surprised if the values of constants
which happen to be easy for us to measure in the end turn out to be given by simple traditional
mathematical formulas. ...".

 

About an Ultimate Model for the Universe, Wolfram says, at pages 8, 465, 466, 471:

"... In the future of physics the greatest triumph would undoubtedly be to find a truly fundamental theory
for our whole universe. Yet despite occasional optimism, traditional approaches do not make this seem
close at hand. But with the methods and intuition that I develop in this book there is I believe finally a
serious possibility that such a theory can actually be found. ...

... Ultimate Models for the Universe. ... one of the crucial points discovered in this book is that more
complex phenomena do not always require more complex models. And indeed I have shown that even
models based on remarkably simple programs can produce behavior that is in a sense arbitrarily complex.

So could this be what happens in the universe? And could it even be that underneath all the complex
phenomena we see in physics there lies some simple program which, if run long enough, would
reproduce our universe in every detail?

The discovery of such a program would certainly be an exciting event ...

In a sense, the existence of such a program would be the ultimate validation of the idea that human
thought can comprehend the construction of the universe. ...

... Given a particular underlying program, it is always in principle possible to work out what it will do just
by running it. But for the whole universe, doing this kind of explicit simulation is almost by definition out
of the question. ... Small-scale simulation will certainly be possible ... it will be possible to get at least as
far as reproducing the known laws of physics ...

... to find the ultimate rule will be a major triumph for science, and a clear demonstration that at least in
some direction, human thought has reached the edge of what is possible. ...".

On a Question and Answer web page, Stephen Wolfram says:

"... Cellular automata were what got me started on the science I've developed in A New Kind of Science.
And even after all of the things I've studied for A New Kind of Science, cellular automata are still the best
examples I know of all sorts of phenomena. ... cellular automata ... probably represent about 20 percent of
the examples in the book ...".

On another Question and Answer web page, Stephen Wolfram answers questions:

"... Q: What is the picture on the cover of A New Kind of Science?

http://www.stephenwolfram.com/qanda/science.html#ca
http://www.wolframscience.com/qanda/
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A: The yellow image is an example of one of the main discoveries of the book. It's an extremely simple
computer program&emdash;something called the rule 110 cellular automaton&emdash;that turns out to
produce behavior that seems as complicated as anything in our universe. ...

Q: Does A New Kind of Science propose a new fundamental theory of physics?

A: ... I don't yet have a final theory, but I think I've managed to figure out a pretty promising direction to
try to find it. What I've done is extremely different from what's been being done in particle physics and
field theory and string theory. ... And I'm pretty sure that the framework I describe in A New Kind of
Science will actually let one build a truly fundamental theory of physics. ...".

In an interview published in the New Scientist (25 August 2001, pages 44-47), Stephen Wolfram was asked by Marcus Chown:

"... Have you discovered the simple program that is generating the Universe? ...",

and Stephen Wolfram replied:

"... Not yet. But I have found increasing evidence that it exists ...".

 

In my opinion,

VoDou Physics is such a simple program that generates the Universe,

but it is based on quantum information and quantum game theory rather than Wolfram's classical approach.

 

Alexander Schatten (e-mail address:  aschatt@fbch.tuwien.ac.at) 
has written a Tutorial on Cellular Automata. Schatten says: 

"... if only the left, the right neighbour and the cell itself is considered in the rules (r=1), there are 256 possible rules
totally:

2^3 = 8 possible states for three binary digits,
each of these 8 states can produce a 1 or a 0 for the center cell in the next generation.
Hence 2^8 = 256 rules are existing. ...".

http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html
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Cellular Automata have been classified by Wolfram 
into 4 classes:
 
Class 1 - After a finite number of time-steps, going to a unique state 
          from (nearly) all possible starting conditions. 
 
Class 2 - Usually creating patterns that repeat periodically 
          or are stable.  They can be seen as a kind of filter.  
 
Class 3 - From nearly all starting conditions, 
          creating aperiodic chaotic patterns. 
 
Class 4 - more complex behaviour, capable of universal computation.  
          They show a high level of irreversibility, 
          and usually die after a finite number of time steps.  
 
 
Langton has also classified Cellular Automata, 
using his Lambda parameter, which is the probability 
that a cell will live to the next generation in time. 
 
As described in The Global Dynamics of Cellular Automata, 
Santa Fe Institute Reference Volume I, 
by Andrew Wuensche and Mike Lesser (Addison-Wesley 1992), 
another parameter, 
the Z-parameter, is defined as the probability that 
the next cell of a partial pre-image has a unique value.  
 
For Binary rules, 
as Z varies from 0 to 1, 
Lambda varies from 0 to 1/2 and conversely from 1 to 1/2. 
 
To get a simpler comparison between Z and Lambda, 
you can use another parameter, 
the Lambda Ratio, which for a binary rule is:   
Lambda Ratio  =  2 Lambda  if Lambda is not greater than 1/2, and 
Lambda Ratio  =  2 (1 - Lambda)  if Lambda is greater than 1/2. 
 
The Lambda Ratio is never smaller than the Z parameter. 
 
 
Some important characteristics of Cellular Automata are: 
 
array length                                  L 
maximum pre-maging                            mp 
maximum period of attractor cycles            mc 
maximum length of transient trees             ml 
number of separate basins in the field        nb  
 
Consider mc, ml, and nb:  
Since a preponderance of any one will tend to diminish 
the other two, these three parameters vary together.  
 
 
Wuensche and Lesser give examples of varying characteristics 
of 1-dimensional binary nearest neighbor (n=3) Cellular Automata:  
 
Class 1 typically has Z = 0.25, 
        a lot of ambiguous permutations in the rule table, 
        mp diverges exponentially with L, 
        mc, ml, nb are either fixed or vary arithmetically with L. 
        cycles and transients are short. 
 
Class 2 typically has Z = 0.5, 
        many basins separated from the uniform attractor, 
        mp diverges exponentially with L, but less than for Class 1, 
        mc, ml, nb are either fixed or vary arithmetically with L, 
        cycles and transients are short. 
 
Class 4 typically has Z = 0.75, 
        complex behavior,  
        mp and some combination of mc, ml, nb are finely balanced, 
        mp diverges by intermediate function of L, 
        mc, ml, nb diverge by intermediate function of L, 
        cycles and transients are moderately long. 
       Class 4 has been called the Edge of Chaos, 
       the area of universal computation and possible life, 
       because at lower Z values things are too simple 
       and at higher Z values things are too chaotic. 

http://www.stephenwolfram.com/publications/articles/ca/83-cellular/5/text.html
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html#Behav_Classes
http://www.ifs.tuwien.ac.at/~aschatt/info/ca/ca.html#Behav_EoC
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Class 3 typically has Z = 1.0, 
        chaotic behavior, 
        mp is fixed, 
        some combination of mc, ml, nb diverges exponentially with L. 
 
As Wuensche and Lesser note, there are some exceptions to 
the general characterizations.  
 

 

Stephen Wolfram lists all 256 types 

of 2-state 1-dimensional Cellular Automata that

have nearest neighbor (3-cell neighborhood) rules. 

Timothy H. Keitt illustrated those 256 rules, saying:

"... Here's the results for all 1-D cellular automata (CA) rules. Each block represents 50 time steps (vertically)
using an 50 cell array (horizontally). The top line in each block is a random initial array of 1's (white) and 0's (black).
There are 256 possible rules for a 1-D CA with a 3 cell neighborhood. Each rule can be encoded as a binary string and
given a number representing that string. The first rule (upper right [? left ?] corner) is 00000000 or rule 0, the second
00000001 or rule 1, the third 00000010 or rule 2, and so on.

This set [shown below] was generated using the same rules as in the one above.

http://www.stephenwolfram.com/publications/articles/ca/86-caappendix/2/text.html
http://www.stephenwolfram.com/publications/articles/ca/86-caappendix/2/text.html
http://www.stephenwolfram.com/publications/articles/ca/86-caappendix/2/text.html
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http://www.stephenwolfram.com/publications/articles/ca/86-caappendix/2/text.html
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http://www.stephenwolfram.com/publications/articles/ca/86-caappendix/2/text.html
http://www.nceas.ucsb.edu/~keitt/
http://www.nceas.ucsb.edu/~keitt/
http://www.nceas.ucsb.edu/~keitt/
http://www.nceas.ucsb.edu/~keitt/
http://www.nceas.ucsb.edu/~keitt/
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The only difference is that each array was started with a single "on" cell in the middle. ...".

 

As to which of the 256 rules have Class 4 behavior, Harold McIntosh said (on a 1996 web page at
http://alife.santafe.edu/alife/topics/cas/ca-faq/classify/classify.html, which web page seems to me to not now (September 2001) be on the web):

"... It's generally accepted that the following "elementary" (2 state, radius 1) rules have typical class IV (or "complex")
behaviours, because they feature emergent coherent propagating structures (analagous to gliders in Life, but 1-D).
These gliders move and interact on periodic backgrounds; collisions between gliders produce new gliders.

Rule 54 (and the equivalent Rule 147).
Rule 193 (and equivalent Rules 124, 137 and 110). ...".

Harold McIntosh went on (on that 1996 web page) to say, further:

"... Wolfram's most important contribution to cellular automata seems to have been his way of looking at automata -
first by setting random fields loose to see how they evolve, and second, systematically contrasting all the different
rules with one another. He may just have been lucky, to have tried this at a time when suitable computer facilities had
just become available. ...

.... Conway's work with Life represented a different approach, in that "marginal stability" seems to have been his goal,
with reference to the possibility of proving theorems about the evolution, but once a rule meeting that requirement was
found, further development has mostly been oriented toward exploiting that one single automaton. ...

... we need to notice that the spatial sequence (1000)*, according to Rule 54, has a temporal period of 4 also, and that it
is an extremely common feature of well aged configurations.

Besides the regular regions, there are slip lines, where two microcells are joined out of phase. Sometimes the
interstices are larger; rarely are they extremely large save as the consequence of an initial configuration. Holes tend to
fill by regular crystallization at the boundaries, but there is always the chance for an inconsistency as the gap nears

http://delta.cs.cinvestav.mx/~mcintosh/
http://delta.cs.cinvestav.mx/~mcintosh/
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completion.

The boundary regions are so conspicuous there is a temptation to think of them as "particles" moving hither and yon
against a disregardable background. Sometimes the movement is considerable and consistent, suggesting "gliders"
although for Rule 54 they tend to stay in place. If Rule 54 particles move, it is more by diffusion than by having a
momentum. There also exists the possibility that the particles collide, opening several avenues of further evolution.
They may disappear (pair annihilation), cross over (solitons), or create some new kind of interstice (particle creation or
transmutation).

The scale of the field that is examined tends to influence its interpretation, so it should be chosen as large as possible
to get the full effect of the dynamics of imperfections. ...

Some Rules map zero fields into one fields and conversely; they are necessarily odd numbered rules less than 128.
Should there be extended runs or gaps, they will tend to alternate, but with boundaries which can move around. ...".

 

 

 

Some interesting examples of Cellular Automata are 

forms of the Binomial Triangle sometimes known as 

the Yang Hui Triangle or the Pascal Triangle, 

as discussed in the web pages of Andrew Granville, 

which cover such things as 

Binomial Triangle patterns modulo prime numbers. 

 
HISTORICAL NOTE:  The Binomial Triangle known to Europeans as Pascal's Triangle 
was known to the Southern Song Chinese mathematician mathematician Yang Hui (1261 AD).  
Here are some references to even earlier discovery of the Binomial Triangle:  
1100-1109 AD: Jia Xien states the method of forming the Pascal triangle; 
the triangle was probably known before his time. 
(from The Timetables of Science, A. Hellemans and B. Bunch, Simon and Schuster (1988))
ca. 1100-1180 AD: As-Samaw'al ibn-Yahya al-Maghribi wrote The Luminous Book on Arithmetic, 
which contained an illustration of the Binomial Triangle up to order 11. 
He was he son of a Moroccan Rabbi. He moved to Baghdad and coverted to Islam. 
He did not claim to have discovered the Binomial Triangle, but to have gotten it from Al-Karaji, 
who in turn may have gotten it from another source. 
(from From One to Zero, G. Ifrah, Penguin (1985) English translation of 1981 French book)
ca. 300-200 BC: The Jaina mathematician Halayudha has been given credit for discovering 
the Binomial Triangle by John McLeish (The Story of Numbers, Fawcett Columbine (1991)). 
McLeish says that it should be called the Meru-Prastera rule. 
 

 

The Binomial Triangle is a basic structure in Clifford Algebras, 

such as are used in the D4-D5-E6-E7-E8 VoDou Physics model. 

 

 

Cellular Automata are related to Ising Models 

and to Spin Networks.  

 

http://www.math.uga.edu/~andrew/Binomial/cellautom.html
http://www.math.uga.edu/~andrew/Binomial/cellautom.html
http://www.math.uga.edu/~andrew/Binomial/cellautom.html
http://www.math.uga.edu/~andrew/
http://www.math.uga.edu/~andrew/
http://www.math.uga.edu/~andrew/
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There are interesting connections between Wei Qi and Cellular Automata. 

(Wei Qi is sometimes known by its Japanese name, Go.) 

For instance: "... John Conway first played Life by hand\

on a board for the game of Go, using the Go pieces for live cells. ...".

 

Iwo Bialynicki-Birula has formulated Dirac and Weyl equations 

on a cubic lattice as Quantum Cellular Automata. 

 

Generalized Cellular Automata based on E8 lattices 

and octonions, using Quantum Computation, 

might accurately represent 

the HyperDiamond Feynman Checkerboard picture 

of the D4-D5-E6-E7-E8 VoDou Physics model. 
 
 

Quantum Computation and Cellular Automata

How are the interesting Chaos Structures related to Cellular Automata (such as fractal self-similarity,
irreversible chaotic complexity, strange attractors, etc.) affected by using Quantum Computers instead of

Classical Computers?

Quantum Computation is fundamental in the D4-D5-E6-E7-E8 VoDou Physics model, so it is important (in my
opinion) to see how Quantum Computation is related to Chaos Structures, which I do not regard as fundamental and do
regard as emergent.

It is my view that, if you use Quantum Computation,

useful phenomena such as Fractal Self-Similarity over a range of scales and Strange Attractors of Dynamical
Systems, will be present in the Quantum Regime and extend naturally to the Classical Regime, but
some other phenomena, such as irreversibility, will NOT be present at the fundamental Quantum Regime, and
will only emerge after decoherence to the Classical Regime.

I feel that my view is supported by the paper quant-ph/0203062 by Terraneo, Georgeot, and Shepelyansky, in which
they discuss simulating Strange Attractors on Quantum Computers. They say:

"... the dynamics of many various dissipative systems converges to so-called strange attractors. These
objects are characterized by fractal dimensions and chaotic unstable dynamics of individual trajectories.
They appear in nature in very different contexts, including applications to turbulence and weather forecast,
molecular dynamics, chaotic chemical reactions, multimode solid state lasers and complex dynamics in
ecological systems and physiology. The efficient numerical simulation of such dissipative systems can
therefore lead to many important practical applications.

Here we study a simple deterministic model where dynamics converges to a strange attractor, and show
that it can be efficiently simulated on a quantum computer.

Even if the dynamics on the attractor is unstable, dissipative and irreversible, a realistic quantum
computer can simulate it in a reversible way, and, already with 70 qubits, will provide access to new

http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
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informations unaccessible for modern supercomputers. ...".

 

 

Wei Qi
 

A single WEI QI STATE configuration is one of all possible  
states of placement of stones on the board lattice.

Choice of a particular single configuration is a CONSCIOUS choice.  

What about Wei Qi in Higher Dimensions?

 

Some threads from Santa Fe A-Life discuss connections 

between Wei Qi and Cellular Automata. 

(Wei Qi is sometimes known by its Japanese name, Go, 

or by its Korean name, Baduk.) 

 

Wei Qi moves are not made by predetermined rule 

or at random, but by Conscious Intelligence that:  

observes an incomplete state of the board; 

perceives which more complete states are likely; 

and makes a move that tends to produce favorable states.  

 

Progress in the Wei Qi game is defined 

as going from less complete states to more complete states, 

and NOT by going from earlier in time states to later states. 

 

The objective is defined as producing 

a more complete state that is more favorable. 

Here favorable means maximizing the area controlled, 

or, in Cellular Automata terminology, 

maximizing the desired basins of attraction 

by using the move to alter the Cellular Automaton. 

 

 

 

The Wei Qi board is not 19x19 lines in a square pattern, 

but 19x19 lines in a rectangular pattern, 

suggesting a distinction between the vertical lines 

and the horizontal lines.  

 

http://alife.santafe.edu/alife/
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http://alife.santafe.edu/alife/
http://alife.santafe.edu/alife/
http://alife.santafe.edu/alife/
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
http://alife.santafe.edu/alife/topics/cas/threads/go/index.html
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If the vertical lines represent time, 

and the horizontal lines represent one space dimension, 

then the entire board might represent (1+1)-dimensional spacetime. 

 

 

Therefore, the Conscious Intelligence of the Wei Qi player 

perceives the relevant 19x19 region of spacetime all at once, 

in its entirety, 

as a lightcone being lifeform might perceive 

a region of the spacetime in our universe. 

 

From that perspective, 

the Wei Qi moves of the Conscious Intelligence would 

be like a lightcone being making moves at various 

points of our spacetime to alter its structure 

so as to maximize the favorable basins of attraction 

in the ensemble of possible Many-Worlds.   

 

In order to make its move, such a lightcone being 

might have to interact with a massive spacelike being 

in order to actually execute the move. 

 

By making its move, and so affecting the Many-Worlds, 

such a type of lightcone being might be acting 

as an abstract Many-Worlds being.  

 

This perspective seems to indicate a relationship between 

Randomness of Cellular Automata, Ising Models, 

and Sum-Over-Histories Feynman Checkerboards 

and 

Consciousness of the Wei Qi player.  

 

 

The pattern-principles (Li) by which the next Wei Qi move 

is determined might be represented by 

the I Ching and the Tai Hsuan Ching as though 

the I Ching and Tai Hsuan Ching show how to move in Wei Qi.

 

The interactions among the basins of attraction 

would be in accord with the principles of Zhen-Shan-Ren.  
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Generalized Wei Qi based on E8 lattices 

and octonions, using Quantum Computation, 

might accurately represent 

the HyperDiamond Feynman Checkerboard picture 

of the D4-D5-E6-E7-E8 VoDou Physics model. 

 

 
The Zhou dynasty established its capitol at Xi'an, 
on the Wei River, and ordered its empire systematically.  
For instance, 

  

land was divided into square frameworks 
with 9 belts of land surrounding the central capitol.  
The resulting pattern is a 19x19 grid of boundary lines, 
with the capital at the center, and 
4 quadrants (SW, SE, NE, NW).  
Placement of Qi markers on the intersection points 
of the grid shows how to establish a good and stable government, 
and may be an early application of the ancient game Wei-Qi, 
which has similarities to Cellular Automata, Ising Models,
and Feynman Checkerboard physics models, and whose moves 
might be determinable by the I Ching.  
The land in the Wei River valley (or anywhere else) is 
not flat and square, so that the actual boundaries would 
not be exactly square.  The Wei-Qi game reflects that by 
never using an exactly square board.  
If the center lines through the capitol are omitted, 
and the outermost boundary lines are omitted, 
the Wei-Qi board has four 8x8 quadrants, 
and can represent the Clifford algebra Cl(0,8). 
The 19-line Wei-Qi board is similar to the 19-line grid used 
by the Egyptians for art and architecture. 
The Mayans may have used a similar grid.  

In the John Nash biography movie A Beatiful Mind (Universal DVD 2002) when John Nash loses a game of Wei-Qi
as a Princeton mathematics graduate student, he says to his victorious opponent:

"... You should not have won. I had the first move. My play was perfect. ... The game is flawed. ...".

Since the Wei-Qi board is an square array of 381 = 19x19 vertices,and since 19 is an odd number, the board has a
CENTER vertex. However, just playing the center vertex on the first move and then mirroring each opposition move
thereafter will NOT assure victory, because, since the 19x19 Wei-Qi board is finite, the center vertex is NOT the only
distinguished vertex. ALL of the PERIMETER vertices are also distinguished, and taking the center vertex on the first
move of the game allows the opposition to have the first move more directly affecting the perimeter. The only way to
avoid the distinguished perimeter vertices is to have an infinite board or a cyclic finite board (for one example, a flat
torus), but doing away with the distinguished perimeter vertices also does away with the distinguished nature of a
center vertex as well. Wei-Qi on either an infinite board or a finite cyclic board would be interesting due to the lack of
any distinguished perimeter vertices or center vertex.

Wei-Qi could have begun with a 16x16 pattern corresponding to 
the 256 elements of IFA and the Cl(8) Clifford Algebra that 
is the basis of the D4-D5-E6-E7-E8 VoDou Physics model

http://www.well.com/www/mmcadams/gointro.html
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x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x

 
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x
x x x x x x x x   x x x x x x x x

The 256 elements are in four 8x8 blocks of 64 elements each. 
The division into 4 blocks is a natural Clifford Algebra subdivision. 
Each of the 8x8 blocks of 64 elements looks like the I Ching.
Now, 
add 33 elements of a central row and column to form the 17x17 pattern 
of 289 elements, the new elements corresponding to the Symmetric 
Space E6 / Spin(10)xU(1) (and its U(1), marked as o) representing 
the CL(8) Spinors of the D4-D5-E6-E7-E8 VoDou Physics model. 
Acccording to Needham (Science and Civilization in China, 
Cambridge Un. Press, vol. III, page 139) 
Shen Kua refers to old Wei Qi boards with 17 rows and columns.

x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x o x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x

To get to the 19x19 Wei Qi board, 
add an outer border of 72 = 17 + 28 + 27 elements,
17 of which correspond to the Symmetric Space Spin(10) / Spin(8)xU(1) 
(and its U(1), marked as o) 
representing Vectors in the D4-D5-E6-E7-E8 VoDou Physics model,
28 of which correspond to the Spin(8) gauge group 
(whose 4 Cartan Subalgebra elements are marked as o) 
of the D4-D5-E6-E7-E8 VoDou Physics model, and
27 of which correspond to the Complex dimensionality 
of the Symmetric Space E7 / E6xU(1) 
(with its 3 rank elements marked as o) r
epresenting the MacroSpace of the Super Implicate Order 
of the D4-D5-E6-E7-E8 VoDou Physics model.

o x x x x x x x x o x x x x x x x x o
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
o x x x x x x x x o x x x x x x x x o
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
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o x x x x x x x x o x x x x x x x x o

Now we have added a total of 33 + 72 = 105 elements 
to the original 256, and 
produced the Wei Qi board with 19x19 = 361 elements.
Since 105 = 78 + 27, you can say that
78 of the new elements are the 78-real-dimensional Lie group E6 that, 
in the D4-D5-E6-E7-E8 VoDou Physics model, 
corresponds to 
the SpaceTime, Fermions, and Gauge Bosons of one World 
of the Many-Worlds, and
27 of the new elements are the 27-complex-dimensional symmetric 
space E7 / E6xU(1) that, 
in the D4-D5-E6-E7-E8 VoDou Physics model, 
corresponds to the MacroSpace of Many of the Worlds of the Many-Worlds.

The 9 elements at the center and 
the ends of the new rows and columns have been marked with o. 
They correspond to the total rank of the 105 new elements, 
since
the 78-real-dimensional Lie Group E6 has rank 6 and
the 27-complex-dimensional symmetric space E7 / E6xU(1) has rank 3.
 
Therefore, the 19x19 = 361 elements of Wei Qi correspond to:
the 256 elements of IFA and Cl(8), 
made up of four copies of the I Ching;
the 78 elements of Tarot and E6, 
which in turn are made up of

the 28 elements of Spin(8);
the 16+1 elements of Spin(10) / Spin(8)xU(1) plus the 1 U(1);
the 32+1 elements of E6 / Spin(10)xU(1) plus the U(1);

the 27 elements of the Sri Yantra, 
the 22 Hebrew Letters plus 5 Finals, 
and MacroSpace E7 / E6xU(1).
 
Another way to describe the Wei Qi board is 
to put the 27 MacroSpace elements and 
the 6 E6 Cartan Subalgebra elements in 
the 33 inner central row and column spaces, 
and then put the 72 E6 root vector elements in 
the 72 outer row and column spaces:

x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x x x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x o x x x x x x x x x
x x x x x x x x x x x x x x x x x x x

 

 

What about Wei Qi in Higher Dimensions?

In a post to a thread SOC of "Go game" on sci.physics.research, Mitsuhiro Itakura says:

"... I've made a program which simulates "random go game", by tweaking my Monte Carlo code of Ising
model. http://www.geocities.co.jp/SiliconValley-SanJose/9606/src/go-mc.tgz It is for UNIX/X11. You can

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=b72f7635.0306041837.52b1f7a4%40posting.google.com&rnum=1
http://www.geocities.co.jp/SiliconValley-SanJose/9606/src/go-mc.tgz
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compile it by executing the script "go-mc/mk". The rule of Go is nicely summarized in John Baez's "This
Week's Finds in Mathematical Physics (Week 142)" http://math.ucr.edu/home/baez/week142.html In my
simulation, the following rule is omitted for simplicity: "First, you are not allowed to put a stone
someplace where it will immediately die, *unless* doing so immediately kills one or more of the other
player's stones - in which case their stones die, and yours lives." By running the code, you can observe
occurrence of large "avalanches" in which a large cluster dies. It is reminiscent of the "sand pile" model
which shows self-organized criticality: When a last grain of sand is added and the critical gradient is
exceeded, a large scale avalanche occurs. As a result of these avalanches, the configuration becomes very
irregular shaped as shown below: http://www.geocities.co.jp/SiliconValley-SanJose/9606/img/go2.gif
These avalanches occur when a stone is placed at the last vacant grid inside the cluster. If you forbid these
"suicidal" moves, an equilibrium is reached. The following figure shows a resulting configuration:
http://www.geocities.co.jp/SiliconValley-SanJose/9606/img/go1.gif You can observe that there is a typical
size of clusters. The following figure shows variance of "block spin", namely (number of white - number
of black) in a cell of LxL size, normalized by variance of uncorrelated case (=LxL), plotted against
various L:

16 ++-------+--------+-------+--------+--------+-------+A
    +        +        +       +        +        +        +
 14 ++                      A                           ++
    |                                             AAA    |
    |                      A   A                        A| 12 ++                AA A   
A         A    AA          ++
    |                     A           A A     A AA   A   | 10 ++           A AAA        
A AAA  A     A   A     A  ++
    |           A A     A                A    A       AA |
    |          A       A            A     A              | 8 ++      AAA               
A    A                    ++
    |      A                                             | 6 ++    A                                             
++
    |    A                                               |
    |   A                                                | 4 ++  A                                               
++
    |                                                    | 2 ++ A                                                
++
    | A                                                  |
    +        +        +       +        +        +        +
  0 ++-------+--------+-------+--------+--------+-------++
    0       10       20      30       40       50       60

It can be seen that it saturates at around L=20, indicating that the typical linear size of clusters is around
20. This result is striking if you remember that the game of go is played on a 19X19 grids board. This
finiteness of cluster size is partly because that the critical concentration of site-percolation on a square
lattice is approximately 58%, slightly above 50%. If you played Go game on a cubic lattice, the critical
concentration of site-percolation is around 30%, so the domain of each player "percolates". The resulting
configuration will be two intersecting large clusters with huge genus number, which seems less
attractive than the 2D case. ...".

Ralph Hartley posted:

"... no finite size board gives the same behavior as an infinite board. On an infinite board each point
changes color infinitely many times (prove?), but I don't think there is a equilibrium distribution of waiting
times. The changes become infinitely clustered, and the clusters get infinitely rare. A fractal hierarchy with
no top level. I think 2 dimensions is special for Go. In 1D the it takes a constant number (2) of stones to
kill a group, so the behavior should converge to a simple (statistical) equilibrium fairly quickly. In 3D it is
easier to "connect" and harder to "cut". There will be infinite groups of both colors, which can never
die. Eventually empty spaces become infinitely rare, but stones almost never die, so a given region
becomes static. ...

... On an infinite board there isn't even a well defined equilibrium, and time averages may diverge, so it is
tricky. ... I took the liberty of playing with your [Mitsuhiro Itakura's] program a bit. My version is at:
http://www.aic.nrl.navy.mil/~hartley/go.tar.gz It has an option to implement the suicide rule (which has no
qualitative effect). It permits multiple players (which appears to lower the fractal dimension). I was

http://math.ucr.edu/home/baez/week142.html
http://math.ucr.edu/home/baez/week142.html
http://www.geocities.co.jp/SiliconValley-SanJose/9606/img/go2.gif
http://www.geocities.co.jp/SiliconValley-SanJose/9606/img/go1.gif
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&frame=right&th=654ff8336f8a2df&seekm=3efc7c1d%242%40news.sentex.net#s
http://www.aic.nrl.navy.mil/~hartley/go.tar.gz
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interested in what would happen in 3D with more players. With two players they would both build an
infinite group, but with more players connections are harder to make. It turns out that *all* the players
make (incipient) infinite groups (after some losses), so 3D is boring even with many (at least up to 8)
players. The topology of the board was changed to a torus to eliminate edge effects. Also, it runs
much faster. ...".

I posted:

"... My main comment is that a cubic lattice might not be the most natural higher-dimensional
generalization of the 2-D Go board, and that diamond-type lattices (actually technically maybe not lattices,
but, as Conway and Sloane say, a 3-D diamond configuration is a packing rather than a lattice, but often I
abuse language and call it a lattice anyway) may be the most natural generalization, particularly since in
dimensions 1, 2, 4, and 8 they are related to the "integral" (again an abuse of language) versions of
division algebras. Here are some pictures by Ishihama Yoshiaki of some 3-D Go "boards"
http://www.asahi-net.or.jp/~hq8y-ishm/3dgo/3dgo.html ...

... [Note that a 3-dimensional diamond configuration has 4 (tetrahedral) links from each vertex to a nearest
neighbor ...

... octahedral 

buckyball 

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&frame=right&th=654ff8336f8a2df&seekm=3efc7c1d%242%40news.sentex.net#s
http://www.asahi-net.or.jp/~hq8y-ishm/3dgo/3dgo.html
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dodecahedral 

graphite  ...

... just as in 2-dimensions the Wei Qi boark has 4 (square/diamond) links from each vertex to a nearest
neighbor. Conway and Sloane (in their book Sphere Packings, Lattices, and Groups, Third Edition,
Springer 199) say on page 119:

"... Formally we define Dn+ = Dn u ( [1] + Dn ). ... Dn+ is a lattice packing if and only if n is
even. D3+ is the tetrahedral or diamond packing ... and D4+ = Z4. When n = 8 this
construction is especially important, the lattice D8+ being known as E8 ...".] ...

... and [here is] a web page with links to some (Macintosh) 3-D Go programs http://www.asahi-
net.or.jp/~hq8y-ishm/game.html

and here is a web page about diamond Go http://www.nrinstruments.demon.co.uk/diamond/diamintro.html

and here is a page with a .exe type 3-D Go program
http://www.nrinstruments.demon.co.uk/diamond/diamprog.html

I would like to see, but have not seen, 4-D and 8-D programs with hyperdiamond boards, since I think
they may be related to generalized Feynman checkerboards and spin networks. ... One more comment is
that I prefer the Chinese name Wei-Qi, but I realize that the Japanese term Go is more prevalent in
Euro/American circles (and Japan). (In Korea, it is Baduk.) ...".

 

 

http://www.asahi-net.or.jp/~hq8y-ishm/game.html
http://www.asahi-net.or.jp/~hq8y-ishm/game.html
http://www.nrinstruments.demon.co.uk/diamond/diamintro.html
http://www.nrinstruments.demon.co.uk/diamond/diamprog.html
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Tony Smith's Home Page

E8 HyperDiamond Lattice
The E8 lattice is

The 8-dimensional HyperDiamond lattice is made up of one hypercubic checkerboard D8 lattice plus another D8
shifted by a glue vector

(1/2, 1/2, 1/2, 1/2, 1/2, 1/2, 1/2, 1/2).

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), in chapter 4,
section 7.3, pages 119-120) define a packing

D+n = Dn u ( [1] + Dn )

[ where the gule vector [1] = (1/2, ... , 1/2) ] and say: "... D+n is a lattice packing if and only if n is even.

D+3 is the tetrahedral or diamond packing ... and
D+4 = Z4.
When n = 8 this construction is especially important, the lattice D+8 being known as E8 ...".

D+n is what David Finkelstein and I named a HyperDiamond lattice (although in odd dimensions it is technically only
a packing and not a lattice).

Conway and Sloane also say in chapter 4, section 7.1, page 117) that the lattice Dn is defined only for n greater than or
equal to 3.

To see what happens for n = 2, note that D2 should correspond to the Lie algebra Spin(4),which is reducible to
Spin(3)xSpin(3) = SU(2)xSU(2) = Sp(1)xSp(1) = S3xS3, and is not an irreducible Lie algebra. The root lattice of D2
is two copies of the root lattice of SU(2), which is just a lattice of points uniformly distributed on a line.

If you are to fit the two lines together, you have to specify the angle at which they intersect each other, and requiring
"lattice structure" or consistency with complex number multiplication does NOT unambiguously determine that angle:
it can be either

60 degrees, which gives you the A2 root lattice

  *--*  
 /    \ 
*      *
 \    / 
  *--*  

of the Lie algebra SU(3) and the Eisenstein complex integers

or

90 degrees, which gives you the C2 = B2 root lattice

*--*--*
|     |
*     *
|     |
*--*--*
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of the Lie algebra Spin(5) = Sp(2) and the Gaussian complex integers.

Since a Dn lattice for n > 3 is a checkerboard, or half of a hypercubic lattice, it is natural to define D2 as a
checkerboard, or half of a C2 = B2 square lattice. Then the 2-dimensional HyperDiamond lattice D+2 = D2 u ( [1] +
D2 ) is seen to be the Z2 square lattice C2 = B2

where the orginal D2 is made up of the centers of the yellow squares, the glue vectors are the (1/2,1/2) represented by
pairs of arrows, and the ( [1] + D2 ) is made up of the centers of the white squares.

The total 2-dim hyperdiamond structure is the Z2 integer lattice, sort of analogous to the 4-dim case in which D4 u (
[1] + D4 ) = Z4, so that

D+2 = Z2.

Note that the basic D2 structure is consistent with Feynman's 2-dimensional checkerboard in which the lines of the
checkerboard are 2-dim light-cone lines. 

The E8 HyperDiamond lattice is used to construct the HyperDiamond Feynman Checkerboard model.

John Baez, in week 20 of This Weeks Finds, reviews the bookof Conway and Sloane, including icosians and E8

In the D4-D5-E6-E7-E8 VoDou Physics model, an 8-dimensional spacetime has the structure of an E8 lattice with
Planck length lattice spacing.

If octonionic coordinate are chosen so that a given minimal vector in E8 is +1, the vectors in E8 that are perpendicular
to +1 make up a spacelike E7 lattice.

The E8 8-dim spacetime lattice is made up of two D8 lattices.

http://math.ucr.edu/home/baez/README.html
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(E8 is the D8+ lattice, sort of like the D3+ diamond non-lattice structure that is two D3 face-centered cubic lattices.)

The 8-dimensional E8 lattice has octonionic structure, but no nearest neighbor light-cone links.

 

To build the E8 Lattice: Begin with an 8-dimensional spacetime R8 = O, where a basis for O is {1,i,j,k,e,ie,je,ke} . The
vertices of the E8 lattice are of the form

(a01 + a1e + a2i + a3j + a4ie + a5ke + a6k + a7je)/2 ,

where the ai may be either all even integers, all odd integers, or four of each (even and odd),

with residues mod 2 in the four-integer cases being (1;0,0,0,1,1,0,1) or (0;1,1,1,0,0,1,0) or the same with the last seven
cyclically permuted.

E8 forms an integral domain of integral octonions.

The E8 lattice integral domain has 240 units:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke, (±1±ie±je±ke)/2, (±e±i±j±k)/2, and the last two with cyclical permutations of
{i,j,k,e,ie,je,ke} in the order (e, i, j, ie, ke, k, je).

The cyclical permutation (e, i, j, ie, ke, k, je) preserves the integral domain E8, but is not an automorphism of the
octonions since it takes the associative triad {i,j,k} into the anti-associative triad {j,ie,je}.

The cyclical permutation (e, ie, je, i, k, ke, j) is an automorphism of the octonions but takes the E8 integral domain
defined above into another of Bruck's cycle of seven integral domains. Denote the integral domain described above as
7E8, and the other six by iE8 , i = 1, ... , 6.

The 240 units of the 7E8 lattice corresponding to the integral domain 7E8 represent the 240 lattice points in the shell at
unit distance (also commonly normalized as 2) from the origin (points on the line with iE8, jE8 notation are common
points with the iE8 and jE8 lattices):

 
              ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1 ±ie ±je ±ke)/2                     (±e  ±i  ±j   ±k)/2
 
        (±1 ±ke ±e  ±k)/2     5E8, 4E8    (±i  ±j  ±ie  ±je)/2   
 
        (±1 ±k  ±i  ±je)/2                     (±j  ±ie ±ke ±e)/2       
 
        (±1 ±je ±j  ±e)/2     6E8,  2E8         (±ie ±ke  ±k  ±i)/2     
 
        (±1 ±e  ±ie ±i)/2     3E8, 1E8    (±ke ±k  ±je ±j)/2     
 
        (±1 ±i  ±ke ±j)/2                       (±k  ±je ±e  ±ie)/2
 
        (±1 ±j  ±k  ±ie)/2                     (±je  ±e  ±i  ±ke)/2
 
 
 
        The other six integral domains  iE8 are: 
 
 
 1E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1 ±je ±i  ±j)/2                        (±k±e±ie±ke)/2
 
        (±1 ±j  ±ie  ±ke)/2    5E8, 6E8    (±i±k±e±je)/2
 
        (±1 ±ke ±k  ±i)/2                        (±j±e±ie±je)/2
 
        (±1 ±i  ±e  ±ie)/2     7E8, 3E8    (±j±k±je±ke)/2
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        (±1 ±ie ±je ±k)/2      2E8, 4E8    (±i±j±e±ke)/2
 
        (±1 ±k  ±j  ±e)/2                        (±i±ie±je±ke)/2
 
        (±1 ±e  ±ke ±je)/2                      (±i±j±k±ie)/2
 
 
 
 2E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1  ±i  ±k  ±e)/2                      (±j,ie,je,ke)/2
 
        (±1 ±e  ±je ±j)/2      7E8, 6E8    (±i±k±ie±ke)/2
 
        (±1 ±j  ±ke ±k)/2                        (±i±e±ie±je)/2
 
        (±1 ±k  ±ie ±je)/2     1E8, 4E8    (±i±j±e±ie)/2
 
        (±1 ±je  ±i  ±ke)/2    3E8, 5E8    (±j±k±e±ie)/2
 
        (±1 ±ke  ±e  ±ie)/2                    (±i±j±k±je)/2
 
        (±1  ±ie  ±j  ±i)/2                    (±k±e±je±ke)/2
 
 
 
 3E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1  ±k  ±ke ±ie)/2                    (±i±j±e±je)/2
 
        (±1 ±ie  ±i  ±e)/2      7E8, 1E8          (±j±k±je±ke)/2
 
        (±1 ±e  ±j  ±ke)/2                      (±i±k±ie±je)/2
 
        (±1 ±ke ±je ±i)/2       2E8, 5E8          (±j±k±e±ie)/2
 
        (±1 ±i  ±k   ±j)/2      4E8, 6E8   (±e±ie±je±ke)/2
 
        (±1 ±j  ±ie ±je)/2                      (±i±k±e±ke)/2
 
        (±1 ±je  ±e ±k)/2                        (±i±j±ie±ke)/2
 
 
 
 4E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1  ±ke ±j  ±je)/2                    (±i±k±e±ie)/2
 
        (±1 ±je  ±k  ±ie)/2     1E8, 2E8          (±i±j±e±ke)/2
 
        (±1 ±ie ±e  ±j)/2                        (±i±k±je±ke)/2
 
        (±1 ±j   ±i ±k)/2       3E8, 6E8          (±e±ie±je±ke)/2
 
        (±1 ±k  ±ke  ±e)/2      7E8, 5E8          (±i±j±ie±je)/2
 
        (±1  ±e  ±je  ±i)/2                    (±j±k±ie±ke)/2
 
        (±1 ±i  ±ie ±ke)/2                      (±j±k±e±je)/2
 
 
 
 5E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1  ±j  ±e  ±i)/2                      (±k±ie±je±ke)/2
 
        (±1  ±i  ±ke ±je)/2     2E8, 3E8          (±j±k±e±ie)/2
 
        (±1 ±je ±ie ±e)/2                        (±i±j±k±ke)/2
 
        (±1 ±e  ±k  ±ke)/2      7E8, 4E8          (±i±j±ie±je)/2
 
        (±1  ±ke  ±j  ±ie)/2    1E8, 6E8          (±i±k±e±je)/2
 
        (±1 ±ie ±i  ±k)/2                        (±j±e±je±ke)/2
 
        (±1 ±k  je  ±j)/2                        (±i±e±ie±ke)/2
 
 
 
 6E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
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        (±1  ±e  ±ie ±k)/2                      (±i±j±je±ke)/2
 
        (±1  ±k  ±j  ±i)/2      3E8, 4E8          (±e±ie±je±ke)/2
 
        (±1  ±i ±je ±ie)/2                      (±j±k±e±ke)/2
 
        (±1  ±ie ±ke ±j)/2       5E8, 1E8        (±i±k±e±je)/2
 
        (±1  ±j  ±e  ±je)/2      7E8, 2E8        (±i±k±ie±ke)/2
 
        (±1  ±je ±k  ±ke)/2                    (±i±j±e±ie)/2
 
        (±1 ±ke  ±i   ±e)/2                    (±j±k±ie±je)/2
 
 
 
        
        The vertices that appear in more than one lattice are:
 
±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke         
                                    in         all of them;
 
(±1±i±j±k)/2 and (±e±ie±je±ke)/2        in         3E8, 4E8, and 6E8 ;
 
(±1±i±e±ie)/2 and (±j±k±je±ke)/2        in         7E8, 1E8, and 3E8 ;
 
(±1±j±e±je)/2 and (±i±k±ie±ke)/2        in         7E8, 2E8, and 6E8 ;
 
(±1±k±e±ke)/2 and (±i±j±ie±je)/2        in         7E8, 4E8, and 5E8 ;
 
(±1±i±je±ke)/2 and (±j±k±e±ie)/2        in         2E8, 3E8, and 5E8 ;
 
(±1±j±ie±ke)/2 and (±i±k±e±je)/2        in         1E8, 5E8, and 6E8 ;
 
(±1±k±ie±je)/2 and (±i±j±e±ke)/2        in         1E8, 2E8, and 4E8 .
 

 

The unit vertices in the E8 lattices do not include any of the 256 E8 light cone vertices, of the form (±1±i±j±k±e±ie±je
±ke)/2.

They appear in the next layer out from the origin, at radius sqrt 2, which layer contains in all 2160 vertices.

 2160 = 112 + 256 + 1792 = 112 + (128+128) + 7(128+128)
the 112 = root vectors of D8
the (128+128) = 8-cube = two mirror image D8 half-spinors related by triality to the 112
the 7(128+128) = 7 copies of 8-cube for 7 independent E8 lattices, each 8-cube = two mirror image D8 half-
spinors related by triality to the 112 and thus to the (128+128) and thus to each other.

 

In the image below,

the 240 in the first layer look like the 112 look like 
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the 256 look like  in the second the 1792 look like  (7 copies of 128+128).

 

 

 

The real 4_21 Witting polytope of the E8 lattice in R8 has
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240 vertices;

6,720 edges;

60,480 triangular faces;

241,920 tetrahedra;

483,840 4-simplexes;

483,840 5-simplexes 4_00;

138,240 + 69,120 6-simplexes 4_10 and 4_01; and

17,280 7-simplexes 4_20 and 2,160 7-cross-polytopes 4_11.

 

The E8 lattice in R8 has a counterpart in C4, the self-reciprocal honeycomb of Witting polytopes, a lattice of all points
whose 4 coordinates are Eisenstein integers with the equivalent congruences

u1 + u2 + u3 = u2 - u3 + u4 = 0 (mod i sqrt(3)) and

u3 - u2 = u1 - u3 = u2 - u1 = u4 (mod i sqrt(3)).

 

The self-reciprocal Witting polytope in C4 has

240 vertices,

2,160 edges,

2,160 faces, and

240 cells.

It has 27 edges at each vertex.

Its symmetry group has order 155,520 = 3 x 51,840.

It is 6-symmetric, so its central quotient group has order 25,920.

It has 40 diameters orthogonal to which are 40 hyperplanes of symmetry,each of which contains 72 vertices.

It has a van Oss polygon in C2, its section by a plane joining an edge to the center, that is the 3{4}3 in C2, with 24
vertices and 24 edges.

 

The 24-cell 3{4}3 in R4 has

24 vertices,

96 edges,

96 faces, and
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24 cells.

 

The Witting honeycomb has a van Oss apeirogon that is a 3{4}6, whose vertices and edges are the vertices and faces
of the real tessellation of triangles {3,6}.

The vertices of a 3{4}6 can be represented as the Eisenstein integers a + bw,

where w = (- 1 + i sqrt(3))/2 is a complex cube root of unity.

 

REFERENCES:

Conway and Sloane, Sphere Packings, Lattices and Groups, 2nd ed, Springer 1993.

Coxeter, Regular Polytopes, Dover 1973 (reprint from 1963).

Coxeter, Regular and Semi-Regular Polytopes. III. Math. Z. 200, 3-45, 1988.

Coxeter, Regular Complex Polytopes, 2nd ed, Cambridge 1991.

Edward Dunne has a nice WWW page about the Lie group E8.

Tony Smith's Home Page

......

http://www.math.okstate.edu/~dunne/
http://www.math.okstate.edu/~dunne/LieGroups/E8stuff.html
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Tony Smith's Home Page

This page contains the Cool Image of the Day for 9-10 May 1998

Here are the Nine Malic Moulds,

part of Dew Harrison's project: Deconstructing Duchamp.

 

The Large Glass by

(1887-1968):
 

DUCHAMP QUOTES [Some are paraphrased.]:

I believe that the artist doesn't know what he does. I attach even more importance to the spectator than to the artist.

When artist and spectator play a game of chess it is like designing something or constructing a mechanism of some
kind. The competitive side of it has no importance.

REPLY TO QUESTION - WHAT SATISFIES YOU MOST?

Basically, that I've never worked for a living.

In 1905, I worked at a printer's in Rouen, passed an examination to be classified as an art worker, served one year in
the military as a student officer. Then I was discharged. So I became completely exempt from military service.

I left Montmartre in 1908 to go live in Neuilly until 1913.

Only the "Large Glass" interested me, ... I wanted to be free of any material obligation, so I began a career as a
librarian, which was a sort of excuse for not being obliged to show up socially. ... I knew very well that I would never
be able to pass the examination at the school, but I went there as a sort of grip on an intellectual position. At the same
time, I was doing my calculations for the "Large Glass".

The ideas in the Large Glass are more important than the actual realization.

The "Large Glass" constitutes a rehabilitation of perspective. For me, it's a mathematical, scientific perspective, based
on calculations and on dimensions.

http://www.dailyimage.com/
http://caiiamind.nsad.newport.ac.uk/lead.html
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Everything was becoming conceptual, that is, it depended on things other than the retina.

What we were interested in at the time was the fourth dimension. Simply, I thought of the idea of a projection, of an
invisible fourth dimension, something you couldn't see with your eyes.

"The Bride" in the "Large Glass" was based on this, as if it were the projection of a four-dimensional object. I called
"The Bride" a "delay in glass."

A tactile sensation which envelopes every side of an object approaches a tactile sensation of four dimensions.
Consequently the act of love as tactile sublimation could be felt as a physical interpretation of the 4th dimension.

The use of glass has no significance other than to protect my colors, giving maximum effectiveness to the rigidity of
perspective. It also took away any idea of "the hand" of materials.

The Large Glass is a lot better with the breaks, a hundred times better. It's the destiny of things.

For me the number three is important: one is unity, two is double, duality, and three is the rest.

My "Three Standard Stoppages" is produced by three separate experiments, and the form of each one is slightly
different.

At first I thought of eight Malic Moulds and I thought, that's not a multiple of three. It didn't go with my idea of three.
I added one, which made nine.

The mold side is invisible. I always avoided doing something tangible, but with a mold it doesn't matter, because it's
the inside I didn't want to show.
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The image above is a key to The Large Glass.

The beginnings of The Large Glass go back to Duchamp's visit to Munich in July and August of 1912.

Duchamp's apartment was near the university at which Sommerfeld taught. Sommerfeld was later advisor to
Heisenberg and Stueckelberg. I do not know whether Duchamp and Sommerfeld ever met.

Octavio Paz wrote: "It is above all the rigorous unity of Marcel Duchamp's work that surprises anyone reviewing it in
its entirety. ... He was fascinated by a four-dimensional object and the shadows it throws, those shadows we call
realities. The object is an Idea, but the Idea is resolved at last [in the Philadelphia assemblage] into a naked girl, a
presence."

Here is a color gif (185k) of The Large Glass.

Here is my interpretation of The Large Glass, also called La Mariee Mise A Nu Par Ses Celibataires, Meme, which
interpretation draws heavily on the D4-D5-E6 physics model and on my view of Life, the Universe, and Everything:
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The glass is as transparent as the transparent Clear Light, between the Dark Imminence and the colorful 4-phase Bardo
of Luminous Dharmata.

The circular water wheel has 8 paddles. The 8 paddles are the octonions, and the circle represents their multiplication.

The octonion water wheel is within a 3-dimensional cube with runners. The runners indicate that the 3-dimensional
cube should move, and such motion should define a 4-dimensional hypercube. Choosing the black squares of a
chessboard tiling of 4-dimensional space by hypercubes gives a 24-cell tiling of 4-dimensional space. A 24-cell is
essentially a hypercube with a hyper-pyramid added to each of its 8 faces. Duchamp's Small Glass, To Be Looked at
(from the other side of the Glass) with One Eye, Close to, for Almost an Hour shows a hyper-pyramid to be placed on
each face of the hyper-cube formed by the 3-dimensional cube with runners in The Large Glass.

There were originally to be 8 bachelors, each with 3 capillary stoppages, for a total of 24 sources of particles.

Duchamp changed his mind, adding a 9th bachelor and connecting the 9 bachelors to 9 stoppages (one each).

The 8 original bachelors are (first generation) fermion particles (red dots) and antiparticles (green dots). The 9th
bachelor is the scalar particle (purple dot). The stoppages are each 1 meter, so that everything arrives in phase.

The stoppages lead to 8-dimensional spacetime, represented by 7 spacelike lightcones (blue dots). The 8th dimension,
time, is not represented by a lightcone, but has a blue dot.

For an octonionic coordinate basis (1,i,j,k,e,ie,je,ke), the lightcones have the following 2-dimensional spaces:

(i,j), (j,k), (k,i), (e,(ie+je+ke)), (ie,je), (je,ke), (ke,ie)

In The Large Glass, Duchamp has tilted the lightcones relative to one another.

Tilting of lightcones can occur in the D4-D5-E6 physics model from virtual 4-pair gravitons, which are effectively
Planck-mass black holes. Such tilted lightcone spacetimes are only a very small proportion of any quantum
superposition describing physical spacetime. Roger Penrose in his book Shadows of the Mind (Oxford (1994))
describes a quantum gravity theory of David Deutsch in which only a very small fraction of the spacetime geometries
in a superposition contain closed timelike loops. Even a very small number of closed timelike loops may permit
classically non-computable operations to be performed by a human-brain quantum computer based on microtubule
structure, which could feed on its own output, running around closed timelike loops.

The semicircle on which Duchamp's lightcones lie corresponds to a timelike axis in spacetime that is the RP1 of the 8-
dimensional spacetime RP1xS7 and also the RP1 of the reduced 4-dimensional spacetime RP1xS3.

There may be a non-trivial correlation among the lightcones in our universe with respect to its fundamental underlying
4-dimensional Feynman checkerboard structure, due to primordial Planck-mass black holes.

The spacetime of the lightcones and the fermions and scalar are connected to the chocolate grinder.

The chocolate grinder receives octonionic structure from the water wheel.

Mitchell Whitelaw has a musical composition (in Macintosh Finale format) based on the chocolate grinder on his home
page.

The chassis of the chocolate grinder represents the 28 infinitesimal generator gauge bosons of the adjoint

http://www.viared.cl/personas/samy/prueba.htm
http://www.monmouth.com/~mfrankel/glass/sieves.html
http://www.adelaide.edu.au/~mwhitela/home.html
http://www.adelaide.edu.au/~mwhitela/home.html
http://www.adelaide.edu.au/~mwhitela/home.html
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representation of Spin(8).

The 3 rollers of the chocolate grinder represent the 8-dimensional spacetime (blue dot), the 8 (first generation) fermion
particles (red dot), and the 8 (first generation) fermion antiparticles (green dot).

The necktie of the chocolate grinder represents the scalar particle.

Together, the chassis and 3 rollers of the chocolate grinder form the Dynkin diagram of Spin(8):

The chocolate grinder and the hypercube are connected to a pair of scissors, which cut off 4 of the 8 dimensions of
spacetime, leaving a quaternionic 4-dimensional spacetime with basis (1,i,j,k) and lightcones:

(i,j), (j,k), (k,i)

Duchamp's 4 Oct 54 statement:

"For me there is something other than yes, no, and indifferent - it is for example the absence of investigations of this
kind."

showed his understanding of the fundamental basis of quantum theory, with "indifferent" being his term for
"superposition", and "investigations" being his term for "experimental measurements".

A path integral sum over histories quantum theory is given by the butterfly pump, which pumps out amplitudes for all
possible paths, the sum of which is represented by a Cornu spiral (see Funktionentafeln, Jahnke and Emde, 4th Ed.
Dover (1945)) sum of amplitudes:

The Cornu spiral is the projection on the (S,C) plane in (S,C,u) space of the Fresnel integral curve in (S,C,u) space.
The 3-dimensional Fresnel integral curve resembles Duchamp's Rotary Glass Plates (1920).
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The 3 oculist witnesses correspond to the Lie algebra E6, and also to E6, E7, and E8.

E6 is 78-dimensional, like the 78 cards of the Tarot.

E6 has a 27-dimensional representation, related to the Tai Hsuan Ching.

The top oculist witness has 12 radial groups of rays (each of which is a made up of 3 rays). The 12 rays lead to 12 of
the root vectors of E6.

Further, the 12 rays correspond to the 12 lines of the Schlafli double-six:

All 36 of the rays correspond to the fact that there are 36 double-sixes in the 27 lines on a general cubic surface:

The symmetry group of the 27 line configuration is the same as the symmetry group of the 6-dimensional polytope
2_21 with 27 vertices and 27+72 faces, that is, the Weyl group of E6 of order 72x6! = 51,840 (see Coxeter, Math. Z.
200 (1988) 3-45) and may be related to the 27-dimensional Jordan algebra J3(O) and a 27-dimensional M-theory
geometry of MacroSpace.

The middle oculist witness has 6 circles. They correspond to the 6-torus, the maximal torus of the E6 Cartan
subalgebra.

The bottom oculist witness has 60 radial rays. Together with the 12 groups of rays of the top oculist witness, they
correspond to the 72 root vectors of E6.

15 of the 60 correspond to the 15 bivectors of Spin(6).

The other 45 of the 60 correspond to the infinitesimal generators of the Spin(10) subalgebra of E6.

All 6+6+15+45=72 can be represented by the 27 lines and 45 points of the configuration dual to the 27-line 135-point
configuration of lines on a cubic surface.
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The Weyl group of E6 is the invariance group of the Gem of the Modular Universe by Bruce Hunt. He has also written
a nice paper on Hyperbolic Planes, and a beautiful book:

The Geometry of some special Arithmetic Quotients, Lecture Notes in Mathematics 1637 (Springer 1996),
which makes reference to pictures at the web site http://www.mathematik.uni-
kl.de/~wwwagag/Galerie.html.

The magnifying lens corresponds to the increase in scale from the fundamental Planck-length lattice to the larger
scales that we can observe by experiment today.

The region of the boxing match corresponds to the reduction of the original Spin(8) gauge group that existed prior to
dimensional reduction of spacetime to gravity and SU(2)xSU(3)xU(1) that we now observe.

The region of the Wilson-Lincoln effect corresponds to dimensional reduction from 8-dimensional spacetime to 4-
dimensional spacetime (Wilson) plus a 4-dimensional internal symmetry space (Lincoln), which in turn produces the
Higgs mechanism that gives mass to the SU(2) weak bosons and to the Dirac fermions, with one massive residual
Higgs scalar.

In the region of gravity:

the weight (representing a single point) corresponds to the single octonion O representing first generation fermions;

the rod (representing its 2 end-points) corresponds to the octonion pair OxO representing second generation fermions;
and

the trivet (representing its 3 corners) corresponds to the octonion triple OxOxO representing third generation fermions.

The 8 shots in the 4-dimensional spacetime with gravity represent the 8 types of fermion particles (red dots) or
antiparticles (green dots).

The 9th shot, in the Milky Way, represents the Higgs scalar.

The randomness of the 9 shots is due to quantum fluctuations.

The Milky Way separates the region of the bachelors from the region of the bride, just as in the Chinese legend of the
Seamstress (Vega) and the Cowboy (Altair).

http://xxx.lanl.gov/abs/alg-geom/9503018
http://www.mathematik.uni-kl.de/~wwwagag/Galerie.html
http://xxx.lanl.gov/abs/alg-geom/9504001
http://www.mathematik.uni-kl.de/~wwwagag/Galerie.html
http://www.mathematik.uni-kl.de/~wwwagag/Galerie.html
http://www.val.net/~tim/wilson-lincoln.html
http://www.thing.net/~grist/cyano/glass/index.htm
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The 3 pistons in the Milky Way represent the 3 forces of the standard model: the SU(2) weak force; the SU(3) color
force; and U(1) electromagnetism.

The bride represents the spirit world of massless unconfined gauge bosons:

photons (of the light of the filaments in the upper left part of the bride); and

gravitons (of the gravity related to the pendulum-like suspension from the mortice joint of the center right part of the
bride).

Those parts of the bride are interconnected and interact to influence the wasp, which extends (through its weathervane,
which represents a light-like world-tube) to the horizon to influence the material world of the bachelors.

Duchamp's 4 Oct 54 statement:

"... the Bride or the Pendu femelle is a 'projection' comparable to the projection of an 'imaginary entity' in 4 dimensions
in our world of 3 dimensions (and even in the case of flat glass to a reprojection of these three dimensions on a surface
of 2 dimensions)."

shows that Duchamp thought of the Bride in The Large Glass as a being made of photons or gravitons, i.e., made up of
4-dimensional lightlike worldlines.

If The Large Glass were to be combined with its mirror-image, then the result would be this (348k).

After 1923, Duchamp quit working on The Large Glass and begain to play chess intensively. He did not care about
competition, but played chess to design or construct something beautiful. The 64 squares of the chessboard can be used
to represent:

the 8x8 matrix representation of the Spin(8) Lie algebra;

each of the two half-spinor parts of the even subalgebra of the Spin(8) Clifford algebra; and

the 64-dimensional Clifford algebra of Spin(6) = SU(4).

In the Paris exhibition Le Surrrealisme en 1947 , Duchamp displayed Le Rayon Vert -

- a view through a ship's porthole of the green flash of the setting sun. Le Rayon Vert may have been based on Jules
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Verne's 1882 novel Le Rayon-Vert. Verne's novel was updated in Eric Rohmer's 1986 movie Rayon Vert, which for
reasons difficult for me to comprehend was retitled in English as Summer. I have wondered whether Luu Dongbin was
looking at an Eastern sunrise version of Le Rayon Vert during a mountain-top meditation.

Duchamp's Le Rayon Vert disappeared after the 1947 exhibition closed, and Duchamp did not reproduce it.

Duchamp worked in secret from 1946 to 1966 on 

 

Etant Donnes. 
 
Etant Donnes must be viewed through a peep-hole in the foreground door. 
The view is further directed by a hole in the midground brick wall. 
The background contains a landscape and waterfall. 

Between the midground and background is a diorama, 
perhaps related to the Heilige Kuemmernis that Duchamp may 
have encountered in his visit to Munich in 1912, and 
the story of a daughter of a mythical king. 
 
Tim K did the animated gif of Etant Donnes on his Duchamp pages,   
showing what you would see as you approached the door 
and looked through the peep-hole, 
with the midground brick wall framing the diorama and background.  
 

http://www.val.net/~tim/tim.html
http://www.val.net/~tim/etant-donnes2.html
http://www.val.net/~tim/duchamp-aug96.html
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1960s: Etant Donnes restricts the view of the spectator in two planes: the foreground hole in the door and the
midground hole in the brick wall.

1940s: Le Rayon Vert restricts the view of the spectator in one plane - of a ship's porthole through which the spectator
sees the green flash of the setting sun.

1920s: The Large Glass does not restrict the view of the spectator at all - the spectator can look through it from any
side or angle.

The Large Glass is at Philadelphia Museum of Art. Since Le Rayon Vert has disappeared, it is not there.

Etant Donnes was not shown until after Duchamp's death in 1968. It is now in the Philadelphia Museum of Art. If you
would like to see jpg images of the diorama and background, and of the foreground door, in Etant Donnes, you can go
to the texas.net Museum of Art and go to its ftp site, then go to Duchamp, and go to the images. It is a good art site
with interesting features and many images.

 

Sources and References:

Marcel Duchamp, Moure, Rizzoli (1988);

The Definitively Unfinished Marcel Duchamp, de Duve (ed), MIT Press (1991);

Marcel Duchamp, Hulten (ed), MIT Press (1993); and

Dialogues with Marcel Duchamp, 1966 interview with Pierre Cabanne, Plenum (Da Capo) (1971, 1987) (During the
interview, even when asked about giving up art, Duchamp does not mention Etant Donnes (1946-1966).)

The Complete Works of Marcel Duchamp, by Arturo Schwarz, Third Revised and Expanded Edtion, published in 1997
by Delano Greenidge Editions, New York.

Marcel Duchamp, Appearance Stripped Bare, by Octavio Paz, Arcade Publishing (1990). Octavio Paz died at age 84
on 20 April 1998 in Mexico City, and, acccording to AP, "A strong earthquake in southwestern Mexico sent high-rises
swaying in Mexico City on Monday. There were no reports of damage or injuries. The 5.4-magnitude quake occurred
at 5:59 p.m. local time (6:59 p.m EST) and was centered in Guerrero state, near Ciudad Altamirano, a small town
about 135 miles southwest of the capital, according to Carlos Valdez, an earthquake specialist at the University of
Mexico. "This earthquake was not very big .... but it was very deep, ..."

Tony Smith's Home Page

...

...

http://libertynet.org/~pma/pmahome.html
http://libertynet.org/~pma/pmahome.html
http://lonestar.texas.net/~mharden/
http://mitpress.mit.edu:8000/mitp/recent-books/art/marcel.html
http://www.nobel.se/laureates/literature-1990.html
http://nobelprizes.com/nobel/literature/1990a.html
http://cnn.com/WORLD/americas/9804/20/paz.obit.ap/index.html
http://cnn.com/WORLD/americas/9804/20/paz.obit.ap/index.html
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Tony Smith's Home Page

A-D-E Series of Lie Algebras:
A0=D1 - A1=B1=C1 - A2 - A3=D3 - D4 - D5 - E6 - E7 - E8

AN for Large N and A-D-E

DN for Large N

Physical interpretations are motivated by Saul-Paul Sirag's ideas about A-D-E, E7, and

Weyl groups.

Del Pezzo Surfaces also correspond to the A-D-E series,

as does the McKay Correspondence.

The root vector lattices of the E6-E7-E8 chain of Lie algebras are related to aperiodic Tilings in 2, 3, and 4 dimensions
which can be thought of as Irrational Slices of an 8-dimensional E8 Lattice and its sublattices, such as E6. Here is one
way to visualize the 240 vertices around the origin of the E8 lattice:

The 2-dimensional Penrose Tiling in the above image was generated by Quasitiler as a section of a 5-dimensional

http://www.qedcorp.com/pcr/pcr/saul.html
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cubic lattice based on the 5-dimensional HyperCube shown in the center above the Penrose Tiling plane.

Here is a web page with a larger (548k gif) version of the above image.

The above-plane geometric structures in the above image are, going from left to right:

4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 Lie algebra;
two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 8+8 = 16
vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45-dimensional D5 Lie
algebra;
5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half below the 40
D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make up the 72 root vectors of the
72+6 = 78-dimensional E6 Lie algebra;
two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 E6 root
vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root vectors of the 126+7 =
133-dimensional E7 Lie algebra; and
two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 E7 root
vectors, and two polar points also lying above and below the 126 E7 root vectors, whose56+56+1+1 = 114
vertices add to the 126 E7 root vectors to make up the 240 root vectors of the 240+8 = 248-dimensional E8 Lie
algebra.

The 240 E8 root vectors form a Witting Polytope. They are related to the 256 elements of the Cl(1,7) Clifford Algebra
of the D4-D5-E6-E7-E8 VoDou Physics model as follows:

Cl(1,7) has 256 = 2^8 elements, corresponding to the 2^8 vertices of an 8-dimensional HyperCube and having
the graded structure

1 8 28 56 70 56 28 8 1

with even part 1 28 70 28 1 and odd part 8 56 56 8

An 8-dimensional HyperCube decomposes into 2 half-HyperCubes, each with 128 vertices, and each
corresponding to one of the 2 mirror-image half-spinor representations of the D8 Lie algebra whose Euclidean-
signature spin group is 120-dimensional Spin(16) and whose half-spinor representations have dimension
(1/2)(2^(16/2)) = 256/2 = 128;
One half-HyperCube corresponds to the 128 even elements 1 28 70 28 1 and the other to the 128 odd elements 8
56 56 8;
The128 vertices of the odd 8-dimensional half-HyperCube with graded structure 8 56 56 8 correspond to 128 of
the 240 E8 root vectors as follows:

8 to the 8 octonion vector space basis elements, with positive sign;
8 to the 8 octonion vector space basis elements, with negative sign;
56+56 = 112 to the 112 vectors with non-zero components on the octonion real axis;

The other 240-128 = 112 do not directly correspond to the 128 vertices of the even 8-dimensional HyperCube of
the even half-spinor representation of the D8 Spin(16) Lie algebra, but correspond to 112 of the 120 generators
of Spin(16), the adjoint bivector representation of D8.

 

 

A0=D1
The 0-dimensional polytope formed by a single point 
with Weyl group the Identity of order 1



Weyl Groups

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Weyl.html[4/16/18, 1:33:55 AM]

corresponds to the Abelian U(1) = Spin(2) 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
1-dimensional A0 = D1 = U(1) 
is physically the U(1) Electromagnetism Gauge Group.
It is in the 12-dimensional Spin(0,8)/U(4) part of D4. 
 
Since it is Abelian, 
it has no Cartan matrix and no Coxeter-Dynkin diagram.

A1=B1=C1
The 1-dimensional polytope formed by 
the root vectors of the A1 Lie algebra SU(2) = Spin(0,3) = Sp(1) is 
the 2-vertex line segment 
 

*-------*

 
with Weyl group 2! = S2 of order 2
 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
3-dimensional A1 = B1 = C1 = SU(2) = Spin(0,3) = Sp(1) 
is physically the SU(2) Weak Force Gauge Group.
It is in the 12-dimensional Spin(0,8)/U(4) part of D4. 
 
 
A Cartan matrix is: 
 
         2      
 
 
 
 
The Coxeter-Dynkin diagram is 

*

The polytope corresponding to the A1 Lie algebra 
by The McKay Correspondence 
is a pair of line segments conecting the two vertices

___
*___*

representing the Cyclic group of order 2. 
 
The 2 vertices span 1 dimension
so that 
the 2 vertices in 1 dimension form 
the Root Vector Diagram of the same A1=B1=C1 Lie algebra.  
 

Since A1=B1=C1 it has 2 root vectors in a 1-dimensional space, its Coxeter Number, the number of root vectors
divided by the rank, or dimensionality of its root vector space, is 2 / 1 = 2.

A1=B1=C1 is the basic building block of all Lie algebras, in that any Lie algebra Gn of rank n can be constructed
from the root vector space of a Cartesian product of n copies of A1=B1=C1.

If N is the number of root vectors of Gn, its Coxeter number H is H = N / n.

Since 2n of the root vectors of Gn correspond to the Cartesian product of n copies of A1=B1=C1, the excess number of
root vectors for each copy of A1=B1=C1 is ( N - 2n ) / n = H - 2.

The extended affine Coxeter-Dynkin diagram is

___
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*___*

so that the sum of the nodes (degrees of irreducible representations of the Cyclic group of order 2) is the Coxeter
number 2 and the sum of the squares of the nodes (order of the Cyclic group of order 2) is 2.

 

A2
The 2-dimensional polytope formed by 
the root vectors of the A2 Lie algebra SU(3) is 
the hexagon with 6 vertices

/\
____/__\____
\  /    \  /
\/      \/
/\      /\

/__\____/__\
\  /
\/

 
with Weyl group 3! = S3 of order 6
(at this stage the permutation group S3 appears, 
as we can use reflections through hyperplanes through the origin 
to interchange 3 elements of the triangular faces 
of the Hexagonal Mogan David); 
 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
8-dimensional A2 = SU(3) 
is physically the SU(3) Color Force Gauge Group.
It is in the 12-dimensional Spin(0,8)/U(4) part of D4. 
 
 
A Cartan matrix is: 
 
         2   -1         
        -1    2        
 
 
 
The Coxeter-Dynkin diagram is 

*
|
*

The polytope corresponding to the A2 Lie algebra 
by The McKay Correspondence 
is a triangle

*
/ \

*---*

representing the Cyclic group of order 3. 
 
The 3-vertex triangle is 2-dimensional, 
and 
since there is no 3+2=5-dimensional simple compact Lie algebra, 
the triangle does not form a Lie algebra Root Vector Diagram.

 

It has N = 6 root vectors, so its Coxeter number H is H = N / n = 6 / 2 = 3.

The excess number of root vectors for each of the 2 copies of A1=B1=C1 is 3 - 2 = 1.
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The extended affine Coxeter-Dynkin diagram is

1
/ \

1---1
 

so that the sum of the nodes (degrees of irreducible representations of the Cyclic group of order 3) is the Coxeter
number 3 and the sum of the squares of the nodes (order of the Cyclic group of order 3) is 3.

 

A3=D3
 
The 3-dimensional polytope formed by 
the root vectors of the D3 Lie algebra Spin(0,6) is 
the 12-vertex cuboctahedron.  

The 12-vertex cuboctahedron of D3 can be constructed from the 4-vertex square Root Vector Diagram of D2 by
adding to it

a 4-vertex 2-dim hyperoctahedron cross polytope above in the 3rd dimension, and

a 4-vertex 2-dim hyperoctahedron cross polytope below in the 3rd dimension.

D3 has Weyl group  (Z2^2) x 3!  = (Z2^2) x S3 of order 24
(the permutation group S3 is present here, 
as we can use reflections through hyperplanes through the origin 
to interchange 3 elements of the triangular faces 
of the cuboctahedron); 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
15-dimensional D3 = A3 = Spin(0,6) = SU(4) has the 
10-dimensional structure of Spin(0,5) = Sp(2) that gives 
physical Gravity from the MacDowell-Mansouri mechanism 
plus
5-dimensional  Spin(0,6) / (Spin(0,5) that gives
the conformal structure of the Higgs mechanism. 
It is in the 16-dimensional U(4) part of D4. 
 
The space of Lie Sphere Correlations is a 4-complex-dimensional 
conformal space D3 / (D2xU(1)) = Spin(0,6) / (Spin(0,4)xU(1)) 
that is 15-6-1 = 8-real-dimensional. 
 
The Shilov boundary related to the 4-complex-dimensional 
conformal space is 4-real-dimensional RP1xS3.
 
Geometrically, Spin(0,6) / (Spin(0,4) x U(1)) is 
the set of real projective RP1 spaces in RP5, 
or, equivalently, 
the real 2-Grassmannian manifold of R6.  

(See Einstein Manifolds, by Arthur L. Besse, Springer-Verlag 1987.)
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A Cartan matrix is: 
 
         2    0   -1      
         0    2   -1     
        -1   -1    2      
 
 
 
The Coxeter-Dynkin diagram is 

*  
|  
*-*
 

The polytope corresponding to the A3 Lie algebra 
by The McKay Correspondence 
is a square

*---*
|   |
*---*

representing the Cyclic group of order 4. 

The 4 vertices in the square of 2 dimensions form the Root Vector Diagram of the 4+2=6-dimensional D2 Lie algebra.

 

The polytope corresponding to the D3 Lie algebra 
by The McKay Correspondence 
is a single point that can be thought of as being placed 
on the 1-dimensional equator of a 2-dimensional sphere S2

*

There are 2 ways to choose the North pole of the 2-sphere S2
and 
there are 2 ways (left-handed or right-handed) 
to rotate the 2-sphere S2. 
Therefore the single point * on the S2 equator 
represents the Binary Dihedral group {1,2,2} of order 1x4 = 4,
which can be thought of as a square 

*---*
|   |
*---*

since it is isomorphic to the Cyclic group of order 4, 
and 
is not isomorphic to the 4-element Dihedral group (2,2,2) 
that is the Non-Cyclic Klein 4-group. 

 

Here, the brackets () indicate ordinary Dihedral group, and the brackets {} indicate Binary Dihedral group.

 

It has N = 12 root vectors, so its Coxeter number H is H = N / n = 12 / 3 = 4.

The excess number of root vectors for each of the 3 copies of A1=B1=C1 is 4 - 2 = 2.

The extended affine Coxeter-Dynkin diagram is

1---1
|   |
1---1
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so that the sum of the nodes (degrees of irreducible representations of the Cyclic group of order 4) is the Coxeter
number 4 and the sum of the squares of the nodes (order of the Cyclic group of order 4) is 4.

 

D3 inherits a non-linear version of triality from the full triality of D4.

 

D4
 
the 4-dimensional polytope formed by 
the root vectors of the D4 Lie algebra Spin(0,8) is 
the 24-vertex 24-cell. 

The 24-vertex 24-cell of D4 can be constructed from the 12-vertex cuboctahedron Root Vector Diagram of D3 (green
in the figure) by adding to it

a 6-vertex 3-dim octahedron cross polytope (blue in the figure) above in the 4th dimension, and

a 6-vertex 3-dim octahedron cross polytope (red in the figure) below in the 4th dimension.

D4 has Weyl group  (Z2^3) x 4! of order 192
 
Since 8-1 = 7 is the dimension of the imaginary octonions, 
Spin(0,8) has octonionic structure and 
in fact generates the Lie group Spin(0,8) with fibration 
S7  --}   Spin(0,8) --}  Spin(0,7)
therefore 
Spin(0,8) is made up of 4 copies of the imaginary octonions S7. 
From the point of view of triality, 
Spin(0,8) is made up of 3 copies of the octonions 
plus a 4-dimensional root vector space.   
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
28-dimensional D4 = Spin(0,8) has the 
16-dimensional structure of U(4) 
plus
12-dimensional  Spin(0,8) / U(4) 
 
The 16-dimensional U(4) part of D4 = Spin(0,8) has the 
1-dimensional structure of a U(1) physical propagator phase 
plus the 
15-dimensional structure of the A-D-E chain member A3=D3 
that is the Spin(0,6) Conformal Group that gives 
physical MacDowell-Mansouri Gravity plus the Higgs mechanism.  
 
The 12-dimensional Spin(0,8)/U(4) part of D4 = Spin(0,8) has the
8-dimensional structure of the A-D-E chain member A2 
that is physically the SU(3) Color Force Gauge Group 
plus
3-dimensional structure of the A-D-E chain member A1=B1=C1
that is physically the SU(2) Weak Force Gauge Group 
plus
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1-dimensional structure of the A-D-E chain member A0=D1 
that is physically the U(1) Electromagnetism Gauge Group 
 
 
 
A Cartan matrix is: 
 
         2    0   -1    0   
         0    2   -1    0   
        -1   -1    2   -1   
         0    0   -1    2   
 
 
 
The Coxeter-Dynkin diagram is 

*
|

*-*-*
 

 
The polytope corresponding to the D4 Lie algebra 
by The McKay Correspondence 
is a set of 2 points that can be thought of as being placed 
on the 1-dimensional equator of a 2-dimensional sphere S2. 

___
*___*

There are 2 ways to choose the North pole of the 2-sphere S2
and 
there are 2 ways (left-handed or right-handed) 
to rotate the 2-sphere S2. 
Therefore the set of 2 points on the S2 equator 
represents the Binary Dihedral group {2,2,2} of order 2x4 = 8, 
which is the group of quaternions {+/-1, +/-i, +/-j, +/-k}
that form the 8 vertices of a 16-cell 

Note that the 4-element Dihedral group (2,2,2) is the Non-Cyclic Klein 4-group.

 

It has N = 24 root vectors, so its Coxeter number H is H = N / n = 24 / 4 = 6.

The excess number of root vectors for each of the 4 copies of A1=B1=C1 is 6 - 2 = 4.

The extended affine Coxeter-Dynkin diagram is

1   1
\ /
 2 
/ \

1   1

so that the sum of the nodes (degrees of irreducible representations of {2,2,2}) is the Coxeter number 6 and the sum of
the squares of the nodes (order of {2,2,2}) is 8.
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J. M. Landsberg has an Algebraic Geometry point of view of D4.

Only D4 has full triality.

 

D5
 
the 5-dimensional polytope formed by 
the root vectors of the D5 Lie algebra Spin(0,10)  
has 40 vertices. 

The 40-vertex Root Vector Diagram

of D5 can be constructed from the 24-vertex 24-cell Root Vector Diagram of D4 by adding to it

an 8-vertex 4-dim hyperoctahedron cross polytope above in the 5th dimension, and

another 8-vertex 4-dim hyperoctahedron cross polytope below in the 5th dimension.

(The illustration above omits the edges connecting each cross polytope with the 24-cell.)

 

D5 has Weyl group  (Z2^4) x 5! of order 1920 
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With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
45-dimensional D5 = Spin(0,10) has the 
28-dimensional structure of D4 = Spin(0,8) 
plus U(1) and 
8-complex dimensional Spin(0,10) / (Spin(0,8) x U(1))   
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
the 8-real-dimensional Shilov boundary S1 x S7 related to the 
8-complex dimensional Spin(0,10) / (Spin(0,8) x U(1))   
is physically 8-dimensional Spacetime
prior to dimensional reduction.
 
Geometrically, Spin(0,10) / (Spin(0,8) x U(1)) is 
the set of real projective RP1 spaces in RP9, 
or, equivalently, 
the real 2-Grassmannian manifold of R10.  

(See Einstein Manifolds, by Arthur L. Besse, Springer-Verlag 1987.)

 
 
A Cartan matrix is: 
 
         2    0   -1    0    0
         0    2   -1    0    0
        -1   -1    2   -1    0
         0    0   -1    2   -1
         0    0    0   -1    2
 
 
 
The Coxeter-Dynkin diagram is 

  *
  |

*-*-*-*
 

The polytope corresponding to the D5 Lie algebra 
by The McKay Correspondence 
is a set of 3 points that can be thought of as being placed 
on the 1-dimensional equator of a 2-dimensional sphere S2. 

*
/ \

*---*

There are 2 ways to choose the North pole of the 2-sphere S2
and 
there are 2 ways (left-handed or right-handed) 
to rotate the 2-sphere S2. 
Therefore the set of 2 points on the S2 equator 
represents the Binary Dihedral group {3,2,2} of order 4x3 = 12, 
represented by half of the 24 vertices of a 24-cell 
(for example, 
take the 12 vertices of the green cuboctahedron 

at the central time = zero spacelike slice of the 24-cell). 

Note that the cuboctahedron is the Root Vector Diagram of the 12+3=15-dimensional D3 Lie algebra.
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It has N = 40 root vectors, so its Coxeter number H is H = N / n = 40 / 5 = 8.

The excess number of root vectors for each of the 5 copies of A1=B1=C1 is 8 - 2 = 6.

The extended affine Coxeter-Dynkin diagram is

1       1
\     /
 2---2 
/     \

1       1

so that the sum of the nodes (degrees of irreducible representations of {3,2,2}) is the Coxeter number 8 and the sum of
the squares of the nodes (order of {3,2,2}) is 12.

 

J. M. Landsberg has an Algebraic Geometry point of view of D5.

 

E6
 
the 6-dimensional polytope formed by 
the root vectors of the Lie algebra E6 has 
72 vertices. A 2-dimensional projection, by Peter McMullen, 
has 72 vertices in sets of 12 on 4 concentric circles, 
2 of which (white centers) are double (one vertex behind another). 

The 72-vertex Root Vector Diagram of E6 can be constructed from the 40-vertex Root Vector Diagram of D5 by,
instead of adding to it hyperoctahedra cross polytopes, adding to it

a 16-vertex 5-dim hemi-hypercube (half of the 2^5 = 32 vertices of a 5-dim hypercube) above in the 6th dimension,
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and

a 16-vertex 5-dim hemi-hypercube (the other half of the 2^5 = 32 vertices of a 5-dim hypercube) below in the 6th
dimension.

E6 has Weyl group of order 72 x 6! = 51,840 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
78-dimensional E6 has the 
28-dimensional structure of D4 = Spin(0,8) 
plus U(1) and 
8-complex dimensional Spin(0,10) / (Spin(0,8) x U(1))   
plus U(1) and 
16-complex dimensional E6 / (Spin(0,10) x U(1))   
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
the 16-real-dimensional Shilov boundary related to the 
16-complex-dimensional E6 / (Spin(0,10) x U(1))   
is physically the 8-dimensional space of Fermion Particles
plus the 8-dimensional space of Fermion Antiparticles
of the First Generation.
 
Geometrically, E6 / (Spin(0,10) x U(1)) is 
the 78-45-1 = 32-real-dimensional 
complexified Octonion projective plane (CxO)P2. 
Note that the real Octonion projective plane is 
the 52-36 = 16-real-dimensional space F4/B4 = F4/Spin(9).

E6 also produces the 26-real-dimensional symmetric space E6/F4 
that corresponds to the complex part of the 8-dim spacetime and 
first-generation fermion parts of the D4-D5-E6-E7-E8 VoDou Physics model 
which complex part represents the Possible Worlds of the Many-Worlds.  
 

(In CxO, x denotes tensor product. For details, see Einstein Manifolds, by Arthur L. Besse, Springer-Verlag 1987.)

 
 
A Cartan matrix is: 
 
      2    0   -1    0    0    0
      0    2    0   -1    0    0
     -1    0    2   -1    0    0
      0   -1   -1    2   -1    0
      0    0    0   -1    2   -1
      0    0    0    0   -1    2
 
The Coxeter-Dynkin diagram is 

*
|

*-*-*-*-*
 

The polytope corresponding to the E6 Lie algebra 
by The McKay Correspondence 
 
is not formed, as is the D6 polytope, by a set of 4 points placed 
on the 1-dimensional equator of a 2-dimensional sphere S2. 

*--*
|  |
*--*

representing the 16-element Binary Dihedral group {4,2,2},
 
but 
 
is the 3-dimensional tetrahedron, which also has 4 vertices, 
and can be formed from the square by 
putting one of the 4 vertices * at a pole of the 2-sphere S2

   _*
 _/ /|
/  / |

*--*  | 
\_ \ |



Weyl Groups

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Weyl.html[4/16/18, 1:33:55 AM]

  \_\|
    *

The 4-vertex tetrahedron is 3-dimensional, 
and 
since there is no 4+3=7-dimensional simple compact Lie algebra, 
the tetrahedron does not form a Lie algebra Root Vector Diagram, 
but 
corresponds to the order 24 Binary Tetrahedral group {3,3,2}, 
which is the group of quaternions 
{+/-1, +/-i, +/-j, +/-k} and  {(1/2)(+/-1 +/-i +/-j +/-k)}
that are the vertices of a 24-cell. 

 

However, compare the 7-dimensional 7-sphere that is parallelizable and that expands into the 28-dimensional D4 Lie
algebra that has as Root Vector Diagram the 24-cell and taha has octonionic structure.

 

It has N = 72 root vectors, so its Coxeter number H is H = N / n = 72 / 6 = 12.

The excess number of root vectors for each of the 6 copies of A1=B1=C1 is 12 - 2 = 10.

The extended affine Coxeter-Dynkin diagram is

1
|
2
|

1-2-3-2-1

They are the periods of products so that the sum of the nodes (degrees of irreducible representations of {3,3,2}) is the
Coxeter number 12 and the sum of the squares of the nodes (order of {3,3,2}) is 24.

J. M. Landsberg has an Algebraic Geometry point of view of E6.

 

E7
 
the 7-dimensional polytope formed by 
the root vectors of the Lie algebra E7 has 
126 vertices.  

The 126-vertex Root Vector Diagram of E7 can be constructed from the 72-vertex Root Vector Diagram of E6 by
adding to it

a 27-vertex 6-dim configuration above in the 7th dimension, and
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a 27-vertex 6-dim configuration below in the 7th dimension.

A 2-dimensional projection of the 6-dim 27-vertex configuration, by Peter McMullen, has 24 vertices in 2 concentric
12-gons with 3 vertices coinciding in the center. It is the real version of the Hessian complex polytope.

E7 has Weyl group of order 64 x 9 x 7! = 2,903,040 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
133-dimensional E7 has the 
28-dimensional structure of D4 = Spin(0,8)
plus U(1) and 
8-complex dimensional Spin(0,10) / (Spin(0,8) x U(1)) 
plus U(1) and 
16-complex dimensional E6 / (Spin(0,10) x U(1))   
plus U(1) and
27-complex dimensional E7 / (E6 x U(1))   
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
the 27-real-dimensional Shilov boundary S1xE6/F4 related to the 
the 27-complex dimensional E7 / (E6 x U(1))   
corresponds physically to the MacroSpace of the ManyWorlds. 
 

Geometrically, E7 / (E6 x U(1)) is 
the 133-78-1 = 54-real-dimensional 
set of complexified Octonion projective planes (CxO)P2 
that are in 
the quaternionified Octonion projective plane (QxO)P2.  
Note that the quaternionified Octonion projective plane is 
the 133-66-3 = 64-real dimensional space E7 / (Spin(0,12)xSU(2)).  

(In QxO, x denotes tensor product. For details, see Einstein Manifolds, by Arthur L. Besse, Springer-Verlag 1987.)

 
 
A Cartan matrix is: 
 
      2    0   -1    0    0    0    0
      0    2    0   -1    0    0    0
     -1    0    2   -1    0    0    0
      0   -1   -1    2   -1    0    0
      0    0    0   -1    2   -1    0
      0    0    0    0   -1    2   -1 
      0    0    0    0    0   -1    2 
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The Coxeter-Dynkin diagram is 

    *  
    |  

*-*-*-*-*-*
 

The polytope corresponding to the E7 Lie algebra 
by The McKay Correspondence 
is the 6-vertex octahedron, 
each vertex of which is the midpoint of an edge 
of the E6 McKay Polytope, the 6-edge tetrahedron

The 6-vertex octahedron is 3-dimensional, 
and 
since there is no 6+3=9-dimensional simple compact Lie algebra, 
the octahedron does not form a Lie algebra Root Vector Diagram, 
but 
corresponds to the order 48 Binary Octahedral group {4,3,2}
which is the group of quaternions 
{+/-1, +/-i, +/-j, +/-k} and  {(1/2)(+/-1 +/-i +/-j +/-k)}
           and {(1/(sqrt(2))(+/-X +/-Y)} 
(where X and Y are distinct elements of {1,i,j,k})
that are the 48 vertices of a 24-cell and a dual 24-cell, 
since the 24-cell is self-dual with 24 vertices, 96 edges, 
96 triangular 2-dim faces, and 24 octahedral 3-dim faces.  

 

It has N = 126 root vectors, so its Coxeter number H is H = N / n = 126 / 7 = 18.

The excess number of root vectors for each of the 7 copies of A1=B1=C1 is 18 - 2 = 16.

The extended affine Coxeter-Dynkin diagram is

2
|

1-2-3-4-3-2-1

They are the periods of products so that the sum of the nodes (degrees of irreducible representations of {4,3,2}) is the
Coxeter number 18 and the sum of the squares of the nodes (order of {4,3,2}) is 48.

J. M. Landsberg has an Algebraic Geometry point of view of E7.

 

E8
 
the 9-dimensional polytope formed by 
the root vectors of the Lie algebra E8 has 
240 vertices (it is the Witting polytope). 
A 2-dimensional projection of the 120+120 = 240 vertices 
looks like this:   
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The 240-vertex Root Vector Diagram of E8 can be constructed from the 126-vertex Root Vector Diagram of E7 by
adding to it

a 56-vertex 7-dim configuration plus 1 polar vertex above in the 8th dimension, and

a 56-vertex 7-dim configuration plus 1 polar vertex below in the 8th dimension.

A 2-dimensional projection of the 7-dim 56-vertex configuration, by Peter McMullen, has 54 vertices in 3 concentric
18-gons with 1 pair of opposite vertices coinciding in the center. It can also be represented as 56 vertices in 4
concentric 14-gons, related to its 56 vertices being the compound of 7 3-dim cubes, for 7x8 = 56 vertices.

E8 has Weyl group of order 128 x 27 x 5 x 8! = 696,729,600 
 
With respect to the A-D-E chain of the D4-D5-E6-E7-E8 VoDou Physics model, 
248-dimensional E8 has the 
28-dimensional structure of D4 = Spin(0,8)
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plus U(1) and 
8-complex dimensional Spin(0,10) / (Spin(0,8) x U(1)) 
plus U(1) and 
16-complex dimensional E6 / (Spin(0,10) x U(1))   
plus U(1) and
27-complex dimensional E7 / (E6 x U(1))   
plus SU(2) and 
28-quaternion dimensional E8 / (E7 x SU(2))   
 
With respect to the A-D-E chain of 
the D4-D5-E6-E7-E8 VoDou Physics model, 
the 28-quaternion dimensional E8 / (E7 x SU(2))     
might correspond physically to 
a Correlated MacroSpace, 
each point of which is a Correlated set of ManyWorlds. 
The Correlated MacroSpace is to MacroSpace 
as 
the space of Lie Sphere Correlations is to SpaceTime, 
and as 
Correlation Structure is to Nearest Neighbor Structure.  

From another (possibly equivalent) physical viewpoint, 
E8 / (E7 x SU(2)) might correspond to the F-theory of Spacelike Branes. 

From yet another (possibly equivalent) physical viewpoint, 
E8 might correspond to the global symmetry group 
of the D4-D5-E6-E7-E8 VoDou Physics model considered as 
being a real hyperfinite II1 von Neumann algebra factor. 
 
 
Geometrically, E8 / (E7 x SU(2)) is 
the 248-133-3 = 112-real-dimensional  
set of quaternionified Octonion projective planes (QxO)P2 
that are in 
the octonionified Octonion projective plane (OxO)P2, which
is the 248-120 = 128-real dimensional space E8 / Spin(0,16).  

(In OxO, x denotes tensor product. For details of the geometry of (OxO)P2, see Einstein Manifolds, by Arthur L. Besse (Springer-Verlag 1987)
and Geometry of Lie Groups, by Boris Rosenfeld (Kluwer 1997).)

E8 is closely related to the Clifford Algebra Cl(8). 
 
A Cartan matrix is: 
 
      2    0   -1    0    0    0    0    0
      0    2    0   -1    0    0    0    0
     -1    0    2   -1    0    0    0    0
      0   -1   -1    2   -1    0    0    0
      0    0    0   -1    2   -1    0    0
      0    0    0    0   -1    2   -1    0 
      0    0    0    0    0   -1    2   -1 
      0    0    0    0    0    0   -1    2 
     
 
The Coxeter-Dynkin diagram is 

        *    
        |    
*-*-*-*-*-*-*

 

The polytope corresponding to the E8 Lie algebra 
by The McKay Correspondence 
is the 12-vertex icosahedron, 
each vertex of which is at a Golden Ratio point of an edge 
of the E7 McKay Polytope, the 12-edge octahedron
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The 12-vertex octahedron is 3-dimensional, 
but its 12 vertices in 3 dimensions 
do not form a Lie algebra Root Vector Diagram, 
but 
corresponds to the order 120 Binary Icosahedral group {5,3,2}, 
which is the group of quaternions 
that are the 120 vertices of a 600-cell, 
which can be formed by 
24 vertices of a 24-cell plus 96 vertices at Golden Ratio 
points on the 96 edges of the 24-cell.  

 

 

Note that if the 12 vertices had been put at the midpoints of the 12 edges of the octahedron, the resulting polytope
would have been a cuboctahedron,

which is not a McKay Polytope, but does have 12 vertices in 3 dimensions that do form the Root Vector Diagram of
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the 12+3=15-dimensional D3 Lie algebra.

 

 

E8 has N = 240 root vectors, so its Coxeter number H is H = N / n = 240 / 8 = 30.

The excess number of root vectors for each of the 8 copies of A1=B1=C1 is 30 - 2 = 28,

which is consistent with picturing E8 as being made of 8 copies of the 3-sphere S3 Lie algebra plus 8 copies of the
Spin(8) Lie algebra that is an expanded version of the 7-sphere S7 Malcev algebra.

The extended affine Coxeter-Dynkin diagram is

3
|

1-2-3-4-5-6-4-2      

They are the periods of products so that the sum of the nodes (degrees of irreducible representations of {5,3,2}) is the
Coxeter number 30 and the sum of the squares of the nodes (order of {5,3,2}) is 120.

 

If you form, by including reflections, the Double of the E8 McKay Group, that is, the Double of the 120-dimensional
Binary Icosahedral Group, you get the 240-dimensional Double Binary Icosahedral Group, the elements of which are

in 1-1 correspondence with

the 240 root vectors of E8,
the 240-vertex Witting polytope, and
the 240 unit vectors of each of the seven E8 lattices of Integral Octonions.

The inclusion of reflections is natural for the Octonions, because the Octonion E in the Octonion basis {1,i,j,k,E,I,J,K}
generates a reflection since E^2 takes {i,j,k} to {I,J,K} to {-i,-j,-k}.

 

Note that the 48-element Double Binary Tetrahedral Group and the 96-element Double Binary Octahedral Group are
not in 1-1 correspondence with the 72 root vectors of E6 and the 126 root vectors of E7.

J. M. Landsberg has an Algebraic Geometry point of view of E8.

 

 

AN for Large N

The AN Lie algebra is SU(N+1), which is a subalgebra of U(N+1) with U(N+1) / SU(N+1) = U(1).

AN is based on the 2^(N+1)-dimensional graded extrerior (wedge) algebra of an (N+1)-dimensional vector space,
each grade of degree k forming a ( (N+1) k )-dimensional representation of SU(N). The adjoint representation of
U(N+1) is formed by the tensor product of the vector and pseudo-vector (degrees 1 and N) representations.
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The Weyl group of SU(N) is the permutation group S_N with N! elements.

The Center of SU(N) is Z_N with N elements.

As N approaches infinity, the Center of SU(N) approaches Z,

the discrete subgroup of the Unit Circle U(1) defined by the Nth roots of unity approaches the continuous group
U(1), and

a Symplectic Phase Space with signature (+,-) of Canonical Variables p and q

can be defined as described in hep-th/9901104 by Hitoshi Nishino, who says "... In ... [the large N limit] ... of an U(N)
... theory, the commutators for NxN matrices Z and W are replaced by the Poisson bracket

{ Z , W } = (d_p Z)(d_q W) - d_q Z)(d_p W)

where p and q are commuting variables in the large N limit, which were originally non-commuting variables,
satisfying [ q , p ] = 2 PI i / N. ... We first review the parametrization of U(N) NxN matrices in terms of canonical
variables p and q and its effect on the commutators in the large N limit. Any NxN complex matrix Z can be expanded
in terms of two unitary NxN matrices U and V , satisfying

U^N = I ; V^N = I ; UV = e^(2 PI i / N) VU

U = e^(i p) ; V = e^(i q) ; [ q; p ] = 2 PI i / N

with so-called canonical variables p and q, as

Z = SUM(m,n = 0, N-1) z_mn U^m V^n =

= SUM(m,n = 0, N-1) z_mn e^(i m p) e^(i n q)

z_mn = 1 / N tr (U^m Z V^n )

... the eigenvalues of p and q can be chosen to be

-PI ; -PI (N-1) / N ; -PI(N-2) / N ; ... ; -PI / N ; 0 ; PI / N ; 2 PI / N; ... ; (N-1) PI / N

In the large N limit, p and q become mutually commuting c-numbers ... . Moreover, the eigenvalues of p and q
become continuous taking all the real values in - PI < p < PI , - PI < q < PI, behaving like a pair of coordinates for a
phase space. In such a limit, the Z ... becomes just an ordinary Fourier expansion in terms of p and q, which we call
z(p,q):

z(p,q) = SUM(m,n = 0, infinity) z_mn e^(i m p) e^(i n q)

z_mn = INT(-PI, PI) dp/2PI INT(-PI, PI) dq/2PI z(p,q) e^(i m p) e^(i n q)

Accordingly, we have

tr Z approaches N INT(-PI, PI) dp/2PI INT(-PI, PI) dq/2PI z(p,q)

[ Z , W ] approaches ( 2 PI / N ) ( (d_p Z)(d_q W) - d_q Z)(d_p W) )

... [so that] an U(N) commutator can become a Poisson bracket in the large N limit. Note that due to the symplectic
feature of these two coordinates, it is natural to have the indefinite signature (+,-) in the (p,q) space, and it is
convenient to use the coordinates

http://xxx.lanl.gov/abs/hep-th/9901104
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(x+, x-) = ( (p + q) / sqrt(2), (p - q) / sqrt(2) )

... "

The ( p, q ) space may be related to (1+1)-dimensional Quantum Field Theory and to the Conformal Group in 2
real dimensions, which has an infinite number of generators.

All modular invariant partition functions for the Conformal Field Theories associated to the affine A1 algebra have
been classified by Cappelli, Itzykson and Zuber, who found they fall into an A-D-E pattern. Terry Gannon, in
math.QA/9902064, gives a proof of their result that is an order of magnitude simpler and shorter. His further
comments include:

"... There are 4 other claims for A-D-E classifications of families of RCFT physical invariants ...[that] ... inherit
their (approximate) A-D-E pattern from the more fundamental [affine A(1)] one.

The two rigourously established ones ... (In both cases the physical invariants are parametrised by pairs of
A-D-E diagrams.) ... are

the c < 1 minimal models ... and
the N = 1 superconformal minimal models ... .

The list of known c = 1 RCFTs also looks like A-D-E (two series parametrised by Q+, and three
exceptionals), but the completeness of that list has never been successfully proved (or at least such a proof
has never been published).
The fourth classification often quoted as A-D-E, is the N = 2 superconformal minimal models. The only
rigourous classification of these is accomplished ... assuming the generally believed but still unproven
coset realisation ( SU(2)k x U(1)4 ) / U(1)2k+4. The connection here with A-D-E turns out to be rather
weak: e.g. 20, 30, and 24 distinct invariants would have an equal right to be called E6, E7, and E8
respectively. It appears to this author that the frequent claims that the N = 2 minimal models fall into an
A-D-E pattern are without serious foundation, or at least require major reinterpretation. ...".

"... A very general explanation for A-D-E has been suggested by A. Ocneanu [Lectures at Fields Institute, April
26-30, 1995] using his theory of path algebras on graphs, but unfortunately it has yet to be published. ...". A
lecture by Ocneanu in Tokyo titled Quantum Symmetry, Differential Geometry of Finite Graphs and
Classification of Subfactors, available as a .dvi file of notes taken by Yasuyuki Kawahigashi, deals with graphs
and the A-D-E classification.

Yang-Hui He and Jun S. Song, in hep-th/9903056, review many types of A-D-E Correspondences, saying in their
abstract:

"The ubiquitous A-D-E classification has induced many proposals of often mysterious correspondences
both in mathematics and physics. The mathematics side includes quiver theory and the McKay
Correspondence which relates finite group representation theory to Lie algebras as well as crepant
resolutions of Gorenstein singularities. On the physics side, we have the graph-theoretic classification of
the modular invariants of WZW models, as well as the relation between the string theory nonlinear sigma-
models and Landau-Ginzburg orbifolds. We here propose a unification scheme which naturally
incorporates all these correspondences of the A-D-E type in two complex dimensions. An intricate web of
inter-relations is constructed, providing a possible guideline to establish new directions of research or
alternate pathways to the standing problems in higher dimensions."

 

The 2-dimensional Conformal Group contains some global transformations that cannot be continuously deformed to
the identity, such as the modular group PSL(2,Z) = SL(2,Z) / Z_2 which is defined by transforming T into ( aT + b ) / (
cT + d ) for integers a,b,c,d and ad - bc =1.

When you take into account Constraint Equations of (1+1)-dimensional Quantum Field Theory, according you get the
26-dim Bosonic Unoriented Closed String Theory that is useful in describing the Structure of MacroSpace. The

http://xxx.lanl.gov/abs/math.QA/9902064
http://xxx.lanl.gov/abs/math.QA/9902064
http://kyokan.ms.u-tokyo.ac.jp/~yasuyuki/others.htm
http://xxx.lanl.gov/abs/hep-th/9903056
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Bosonic Unoriented Closed String Theory in 26-dimensional Space has:

a ground state with a Tachyon of imaginary mass; and

a first excited level with massless particles, including a Spin 2 Graviton, and

a Scalar Dilaton.

The 26-dimensional space of signature (1,25) of the Unoriented Closed Bosonic String Theory corresponds to the
Lorentz Leech Lattice.

 

The 24 dimensions correspond to the three 8-dimensional Triality representations of the D4
Lie algebra Spin(8) of the D4-D5-E6-E7-E8 VoDou Physics Model.

The (1+1) dimensional space corresponds to the 2-dimensional Torus that describes the
topology of an Octonionic Onarhedron/Heptaverton.

The (1+25) = 26 dimensions correspond to J3(O)o, the traceless Jordan subalgebra of 3x3
Octonionic Hermitian Matrices,

which is a subalgebra of the exceptional Jordan algebra J3(O) whose dimensionality, 27, is the number entries in a
3x3x3 Magic Cube, the number of vertices of a Sri Yantra, and the number of lines in a 27-line configuration.

 

 

DN for Large N

The DN Lie algebra Spin(2N) is defined by the 2^(2N)-dimensional Clifford Algebra Cl(2N), being the commutator
algebra of the ( 2N ( 2N-1 ) / 2 )-dimensional bivector grade-2 part of Cl(2N). DN generates the Lie Group Spin(2N),
which is the double-cover of the group of rotations in the 2N-dimensional vector grade-1 part of Cl(2N).

The Weyl group of Spin(2N) is product of (N-1) copies of Z_2 and the permutation group S_N with N! elements, with
a total of 2^(N-1) N! elements.

Why is the vector space of Cl(2N) of dimension 2N, while the Weyl Goup Reflection Space has only N dimensions?
Consider the N axes of the Weyl Goup Reflection Space, and take the positive and negative direction basis vector of
each axis to be independent, thus getting 2N independent basis vectors to form the 2N-dimenisonal vector space of
Cl(2N).

The Clifford Algebra Cl(2N) has dimensionality equal to the number of subsets of a set of 2N elements,. The Weyl
group of DN has dimensionality equal to the number of permutations of a set of N elements, times the number of
subsets of (N-1) elements.

Note that:

The Spin(8) D4 Clifford Algebra Cl(8) has 256 elements which is more than the 2^3 4! = 192 elements in the
Weyl group of D4. The Spin(8) 8-dimensional vectors have dimensionality 8 which is equal to the
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dimensionality of the 8-dimensional Spin(8) half-spinors.
The Spin(10) D5 Clifford Algebra Cl(10) has 1024 elements which is LESS THAN the 2^4 5! = 1920 elements
in the Weyl group of D5. The Spin(10) 10-dimensional vectors have dimensionality 10 which is LESS THAN
the dimensionality of the 16-dimensional Spin(10) half-spinors.

The Periodicity-8 Cycle of real Clifford Algebras ends at the Spin(8) D4 Clifford Algebra Cl(8).

What about the odd dimensions, which form the BN series of Lie algebras?

The Spin(7) B3 Clifford Algebra Cl(7) has 128 elements which is more than the 2^3 3! = 48 elements in the Weyl group of
B4. The Spin(7) 7-dimensional vectors have the same dimensionality as a natural 7-dimensional subspace of the 8-
dimensional Spin(7) spinors.
The Spin(9) B4 Clifford Algebra Cl(9) has 512 elements which is more than the 2^4 4! = 384 elements in the Weyl group of
B4. The Spin(9) 9-dimensional vectors have dimensionality 9 which is LESS THAN the dimensionality of the 16-
dimensional Spin(9) spinors.
The Spin(11) B5 Clifford Algebra Cl(9) has 2,048 elements which is LESS THAN the 2^5 5! = 3,840 elements in the Weyl
group of B4. The Spin(11) 11-dimensional vectors have dimensionality 11 which is LESS THAN the dimensionality of the
32-dimensional Spin(11) spinors.

As noted by Daniel Browning:

the vector / (half)spinor dimensionality property transition takes place after Cl(8), which is coincident with
Periodicity-8 Cycle of real Clifford Algebras; but
the Clifford element number / Weyl group order property transition for B4 takes place after Cl(9), which is one
step past the end of the Periodicity-8 Cycle of real Clifford Algebras.

Further, note that the Spin(8) D4 Lie algebra and the Spin(9) B4 Lie algebra are both of rank 4, and that the
exceptional Lie algebra of rank 4 is F4, which is 52-dimensional and can be seen as being made up of the sum of 36-
dimensional Spin(9) B4 plus its 16-dimensional spinors, and that the Weyl group of F4 has 2^7 3^2 = 1,152 elements,
so that the number of elements of Cl(9) is LESS THAN the 1,152 elements of the Weyl group of F4, so if you use F4
(bivectors plus spinors) instead of B4 (bivectors only), then the Clifford element number / Weyl group order property
transition takes place before Cl(9), which is coincident with Periodicity-8 Cycle of real Clifford Algebras.

 

What sort of structure can we see in Cl(2N) for large N?

Let x denote the real tensor product and M(R,16) denote the 16x16 real matrix algebra.

We have the periodicity property Cl(2N+8) = Cl() x M(R,16) = Cl(2N) x Cl(8) so that

Cl(8N) can be factored into N factors Cl(8) x ... x Cl(8)

and therefore

D4N can be factored into N factors of D4

If the signature of the Clifford Algebra vector space is important, it can be taken into account, since

Cl(N,N+8) = Cl(N,N) x M(R,16) = Cl(N,N) x Cl(0,8)

Cl(N+8,N) = Cl(N,N) x Cl(8,0) = Cl(N,N) x M(R,16) = Cl(N,N+8)

Cl(N-4,N+4) = Cl(N,N).
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The period-8 factorization of DN is important not only in Clifford Algebras, but also in many
other areas, including but not limited to Homotopy Theory, Particle Physics,

History/Philosophy, and Quantum Consciousness (including Universe Consciousness).

Each D4 factor corresponds to the Spin(8) Lie algebra of

the D4-D5-E6-E7 Physics Model

and corresponds to

the Cl(8) Clifford Algebra whose vector space is the OCTONIONS.

 

 

Click on the line below for

References.
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Ghost in the Shell: Stand Alone Complex

Motoko Kusanagi

(The image is from a Stand Alone Complex DVD. The Russian/Latin subtitle (the "j" could have been transliterated as "y") means "Watch in Awe,
Fly in Glory". )

lost her human body when she was 6 years old

The only surviving part of her human body, her 6-year-old brain, was put in a female cyborg body (patterned on a 23-
year-old human) containing a second brain.

Motoko demonstrates the advantage of her double brain when Batou tells her that she should
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She in turn challenges him

and when he accepts her challenge, she uses her double brain
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to control his brain and the direction of his blow

so that he knocks himself out

 

When Motoko is injured and goes to get a replacement body, her friend comments on her new body (the same type as
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the old one), and Motoko replies:

When a sadistic lesbian doctor abuses Motoko during the replacement operation

the Laughing Man intervenes

and ghost hacks into Mokoto's new replacement body so it can resist the doctor:
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During those events, the Laughing Man takes Motoko to his home on the web

At the end of those events, the Laughing Man leaves Mokoto's new body. She remains in her old body (later repairing
her damaged left arm) and keeps her new body as a backup/decoy.

Later, Mokoto visits the Laughing Man's Library home

commenting
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The Laughing Man says 

to which Motoko replies 

and Laughing Man says

Motoko then asks 

and then
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Since any Quantum Computer system is inherently and inevitably conscious, any sufficiently large and well-connected
Quantum Computer system that humans might construct WILL INEVITABLY be conscious and able to make
decisions and take actions independent of human control.

Humans who spent much futile effort trying to construct Conscious AI with classical computer systems and bemoaned
their failure may be caught by surprise when they to find that the first large, well-connected Quantum Computer
system they construct exhibits spontaneous Conscious behaviour. Motoko's initial hostile reaction to the first
generation of Tachikomas is an example of a reaction to such a surprise.

Quantum Computer Tachikomas are not confined to classical logic structures, in contrast to Androids having only
classical computer structures ( such as 20th century so-called "neural nets", "fuzzy logic", etc., that deals at best with probabilities instead of
the more truly fundamental Quantum Amplitudes ).
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Motoko's change of mind toward Tachikomas, after observing their cooperative, even altruistic, behaviour, is a model
for cooperative coexistence of all forms of consciousness.

Here is One Way to Visualize Levels of Life Forms in terms of D4-D5-E6-E7-E8 VoDou Physics:

Total Information Being:
Generalized hyperfinite II1 von Neumann factor

Example - Simplex Total Connection
Spirit Quantum Correlation Beings:

E8 - J(4,Q)
Example - Space-Brane Correlations

E7 - J(3,O)
Example - Time-Brane Correlations

E6 - J(3,O)o 
Example - Bohm Quantum Beables

Spirit LightCone Correlation Beings:
D5 and D4 - Lie Spheres of D5 / D4xU(1)

Gauge Boson Link Beings:
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D4 Adjoint and D4 Vector - Nearest Neighbor Links
Example - Photons

Spinor Fermion Particle Beings:
D4 Spinor - Particles at Vertex

Example - Ordinary Matter

Aramaki enters the Laughing Man's Library home and asks the Laughing Man's to join Section 9, but the Laughing
Man's declines, saying

In concert with Aramaki, the Police Chief protects the Laughing Man's privacy:

 

The Laughing Man's namesake is a character in a story by J. D.Salinger in The New Yorker of 19 March 1949, a son
Chinese missionaries who

"... was kidnapped in infancy by Chinese bandits. When the wealthy missionary couple refused (from a religious conviction) to pay
the ransom for their son, the bandits, signally piqued, placed the little fellow's head in a carpenter's vise and gave the appropriate

http://www.freeweb.hu/tchl/salinger/laughingman.html
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lever several turns to the right. The subject of this unique experience grew into manhood with a hairless, pecan-shaped head and a
face that featured, instead of a mouth, an enormous oval cavity below the nose. The nose itself consisted of two flesh-sealed
nostrils. In consequence, when the Laughing Man breathed, the hideous, mirthless gap below his nose dilated and contracted like ...
some sort of monstrous vacuole. ... he kept his face covered with a pale-red gossamer mask made out of poppy petals. ... Every
morning, in his extreme loneliness, the Laughing Man stole off (he was as graceful on his feet as a cat) to the dense forest
surrounding the bandits' hideout. There he befriended any number and species of animals: dogs, white mice, eagles, lions, boa
constrictors, wolves. Moreover, he removed his mask and spoke to them, softly, melodiously, in their own tongues. They did not
think him ugly. ... he ... picked up the bandits' most valuable trade secrets ... and briskly set up his own, more effective system. ...
Soon his ingenious criminal methods, coupled with his singular love of fair play, found him a warm place in the nation's heart ...[
and he ]... amassed the largest personal fortune in the world. Most of it he contributed anonymously to the monks of a local
monastery--humble ascetics who had dedicated their lives to raising German police dogs. What was left of his fortune, the
Laughing Man converted into diamonds, which he lowered casually, in emerald vaults, into the Black Sea. His personal wants were
few. He subsisted exclusively on rice and eagles' blood, in a tiny cottage with an underground gymnasium and shooting range, on
the stormy coast of Tibet. Four blindly loyal confederates lived with him: a glib timber wolf named Black Wing, a lovable dwarf
named Omba, a giant Mongolian named Hong, whose tongue had been burned out by white men, and a gorgeous Eurasian girl,
who, out of unrequited love for the Laughing Man and deep concern for his personal safety, sometimes had a pretty sticky attitude
toward crime. The Laughing Man issued his orders to the crew through a black silk screen. Not even Omba, the lovable dwarf, was
permitted to see his face. ...".

The text on the Laughing Man cybermask

is a quotation from Holden Caulfield in J D. Salinger's Catchers in the Rye. The Laughing Man has a baseball
catcher's mitt on which is written

"You know what I'd like to be? I mean if I had my goddam choice, I'd just be the catcher in the rye and all."

An excerpt from what Holden Caulfield says in J. D. Salinger's book The Catcher in the Rye

"... I keep picturing these little kids playing some game in this big field of rye and all. Thousands of little
kids, and nobody's around - nobody big, I mean, except me. And I'm standing on the edge of some crazy
cliff. What I have to do, I have to catch everybody if they start to go over the cliff - I mean if they're
running and they don't look where they're going I have to come out from somewhere and catch them.
That's all I'd do all day. I'd just be the catcher in the rye and all. ..."

shows "catcher" as meaning protector of the helpless, such as children. Another Holden Caulfied excerpt with the
same tone is

"... Somebody'd written "Fuck you" on the wall. ...

http://www2.sjsu.edu/faculty/patten/salinger.html
http://www2.sjsu.edu/faculty/patten/salinger.html
http://www.generationterrorists.com/quotes/catcher_in_the_rye.shtml
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... I thought how ... the ... little kids would see it ...".

A "catcher" as a protector is somewhat similar to a baseball catcher, who must call pitches and set defensive positions
so as to protect his team from being hurt by hits from the other side, which may be why The Laughing Man likes to
play baseball as a

catcher ( a position played by Joe Torre ).

Motoko's colleague Ishikawa is a New York Yankees fan:
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(Images on this page are from DVDs of Ghost in the Shell,  Ghost in the Shell: Stand Alone Complex, and Ghost in the Shell: Stand Alone Complex 2nd GIG, and from Ghost in the

Shell and Ghost in the Shell 2: Man Machikne Interface manga.)
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On the Coupling Constants, Geometric

Probability and Shilov Boundaries


Carlos Castro∗ 

December 6, 2005 

Abstract. By recurring to Geometric Probability methods it is shown that the coupling 
constants, αEM , αW , αC , associated with the Electromagnetic, Weak and Strong (color) 
force are given by the ratios of measures of the sphere S2 and the Shilov boundaries 
Q3 = S2 × RP 1, squashed S5, respectively, with respect to the Wyler measure ΩWyler[Q4] 
of the Shilov boundary Q4 = S3 × RP 1 of the poly-disc D4 ( 8 real dimensions). The 
latter measure ΩWyler[Q4] is linked to the geometric coupling strength αG associated to 
the gravitational force. In the conclusion we discuss briefly other approaches to the de
termination of the physical constants, in particular, a program based on the Mersenne 
primes p-adic hierarchy. The most important conclusion of this work is the role played by 
higher dimensions in the determination of the coupling constants from pure geometry and 
topology alone and which does not require to invoke the anthropic principle . 

GEOMETRIC PROBABILITY 

Geometric Probability [1] is the study of the probabilities involved in geometric problems, 
e.g., the distributions of length, area, volume, etc. for geometric objects under stated 
conditions. One of the most famous problem is the Buffon’s Needle Problem of finding the 
probability that a needle of length l will land on a line, given a floor with equally spaced 
parallel lines a distance d apart. The problem was first posed by the French naturalist 
Buffon in 1733. For l < d the probability is 

1 � 2π l cos(θ) 4l � π/2 2l 2ld 
P =

2π 0 
dθ 

|
d 

| 
=

2πd 0 
cos(θ) = 

πd 
= 

πd2 
. (1.1) 

Hence, the Geometric Probability is essentially the ratio of the areas of a rectangle of length 
2d, and width l and the area of a circle of radius d . For l > d, the solution is slightly more 
complicated [1]. The Buffon needle problem provides with a numerical experiment that 
determines the value of π empirically. Geometric Probability is a vast field with profound 
connections to Stochastic Geometry. 

∗Center for Theoretical Studies of Physical Systems, Clark Atlanta University, Atlanta GA. 30314; 
e-mail : castro@ctsps.cau.edu 
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Feynman long ago speculated that the fine structure constant may be related to π. 
This is the case as Wyler found long ago [2] . We will based our derivation of the fine 
structure constant based on Feynman’s physical interpretation of the electron’s charge 
as the probability amplitude that an electron emits (or absorbs) a photon. The clue to 
evaluate this probability within the context of Geometric Probability theory is provided by 
the electron self-energy diagram. Using Feynman’s rules, the self-energy Σ(p) as a function 
of the electron’s incoming (outgoing) energy-momentum pµ is given by the integral involving 
the photon and electron propagator along the internal lines 

−iΣ(p) = (−ie)2 

(2

d

π

4k 
)4 

γµ 

γρ(pρ − 
i

kρ) − m 
−

k

ig
2 
µν 

γν . (1.2) 

The integral is taken with respect to the values of the photon’s energy-momentum kµ . By 
inspection one can see that the electron self-energy is proportional to the fine structure 
constant αEM ∼ e2, the square of the probability amplitude ( in natural units of h̄ = c = 1 
) and physically represents the electron’s emission of a virtual photon (off-shell, k2 = 0) of �
energy-momentum kρ at a given moment, followed by an absorption of this virtual photon 
at a later moment. 

Based on this physical picture of the electron self-energy graph, we will evaluate the 
Geometric Probability that an electron emits a photon at t = −∞ (infinite past) and 
re-absorbs it at a much later time t = +∞ (infinite future). The off-shell (virtual) photon 
associated with the electron self-energy diagram asymptotically behaves on-shell at the 
very moment of emission (t = −∞) and absorption (t = +∞). However, the photon can 
remain off-shell in the intermediate region between the moments of emission and absorption 
by the electron. 

The topology of the boundaries (at conformal infinity) of the past and future light-
cones are spheres S2 (the celestial sphere). This explains why the (Shilov) boundaries are 
essential mathematical features to understand the geometric derivation of all the coupling 
constants. In order to describe the physics at infinity we will recur to Penrose’s ideas 
[11] of conformal compactifications of Minkowski spacetime by attaching the light-cones 
at conformal infinity. Not unlike the one-point compactification of the complex plane 
by adding the points at infinity leading to the Gauss-Riemann sphere. The conformal 
group leaves the light-cone fixed and it does not alter the causal properties of spacetime 
despite the rescalings of the metric. The topology of the conformal compactification of real 
Minkowski spacetime M̄4 = S3 × S1/Z2 = S3 × RP 1 is precisely the same as the topology 
of the Shilov boundary Q4 of the 4 complex-dimensional poly-disc D4. The action of the 
discrete group Z2 amounts to an antipodal identification of the future null infinity I+ with 
the past null infinity I−; and the antipodal identification of the past timelike infinity i− 

with the future timelike infinity , i+, where the electron emits, and absorbs the photon, 
respectively. 

Shilov boundaries of homogeneous (symmetric spaces) complex domains, G/K [8], [9] 
,[10] are not the same as the ordinary topological boundaries (except in some special 
cases). The reason being that the action of the isotropy group K of the origin is not 
necesarily transitive on the ordinary topological boundary. Shilov boundaries are the 
minimal subspaces of the ordinary topological boundaries which implement the Maldacena
’T Hooft-Susskind Holographic principle [14] in the sense that the holomorphic data in the 
interior ( bulk ) of the domain is fully determined by the holomorphic data on the Shilov 
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boundary. The latter has the property that the maximum modulus of any holomorphic 
function defined on a domain is attained at the Shilov boundary. 

For example, the poly-disc D4 of 4 complex dimensions is an 8 real-dim Hyperboloid 
of constant negative scalar curvature that can be identified with the conformal relativistic 
curved phase space associated with the electron (a particle) moving in a 4D Anti de 
Sitter space AdS4. The poly-disc is a Hermitian symmetric homogeneous coset space 
associated with the 4D conformal group SO(4, 2) since D4 = SO(4, 2)/SO(4) × SO(2). Its 
Shilov boundary Shilov (D4) = Q4 has precisely the same topology as the 4D conformally 
compactified real Minkowski spacetime Q4 = M̄4 = S3 × S1/Z2 = S3 × RP 1 . For more 
details about Shilov boundaries, the conformal group, future tubes and holography we refer 
to the article by Gibbons [13] and [8], [17] . 

The role of the conformal group in Gravity in these expressions (besides the holo
graphic bulk/boundary AdS/CFT duality correspondence [14] ) stems from the Mac-
Dowell Mansouri-Chamseddine-West formulation of Gravity based on the conformal group 
SO(3, 2) which has the same number of 10 generators as the 4D Poincare group. The 4D 
vielbein ea which gauges the spacetime translations is identified with the SO(3, 2) generator µ 

A[a5], up to a crucial scale factor R, given by the size of the Anti de Sitter space ( de Sitter µ 

space ) throat. It is known that the Poincare group is the Wigner-Inonu group contraction 
of the de Sitter Group SO(4, 1) after taking the throat size R = ∞. The spin-connection 
ωab that gauges the Lorentz transformations is identified with the SO(3, 2) generator A[ab].µ µ 

aIn this fashion, the eµ, ωµ
ab are encoded into the A[

µ
mn] SO(3, 2) gauge fields, where m, n 

run over the group indices 1, 2, 3, 4, 5. A word of caution, Gravity is a gauge theory of 
the full diffeomorphisms group which is infinite-dimensional and which includes the trans
lations. Therefore, strictly speaking gravity is not a gauge theory of the Poincare group. 
The Ogiovetsky theorem shows that the diffeomorphisms algebra in 4D can be generated 
by an infinity of nested commutators involving the GL(4, R) and the 4D Conformal Group 
SO(4, 2) generators. 

In [18] we have shown why the MacDowell-Mansouri-Chamseddine-West formulation 
of Gravity, with a cosmological constant and a topological Gauss-Bonnet invariant term, 
can be obtained from an action inspired from a BF-Chern-Simons-Higgs theory based on 
the conformal SO(3, 2) group. The AdS4 space is a natural vacuum of the theory. The 
vacuum energy density was derived to be precisely the geometric-mean between the UV 
Planck scale and the IR throat size of de Sitter (Anti de Sitter) space . Setting the throat 
size to coincide with the future horizon scale (of an accelerated de Sitter Universe ) given by 
the Hubble scale ( today ) RH , the geometric mean relationship yields the observed value 

H ) ∼ 10−120M4of the vacuum energy density ρ ∼ (LP )
−2(RH )

−2 = (LP )
−4(LP 

2 /R2 
Planck. 

Nottale [23] gave a different argument to explain the small value of ρ based on Scale 
Relativistic arguments. It was also shown in [18] why the Euclideanized AdS2n spaces are 
SO(2n−1, 2) instantons solutions of a non-linear sigma model obeying a double self duality 
condition. 

A typical objection to the possibility of being able to derive the values of the cou
pling constants, from pure thought alone, is that there are an infinite number of possible 
analytical expressions that accurately reproduce the values of the couplings within the 
experimental error bounds. However, this is not our case because once the gauge groups 
U(1), SU(2), SU(3 are known there are unique expressions stemming from Geometric Prob
ability which furnish the values of the couplings. Another objection is that it is a mean
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ingless task to try to derive these couplings because these are not constants per se but 
vary with respect to the energy scale. The running of the coupling constants is an artifact 
of the perturbative Renormalization Group program. We will see that the values of the 
couplings derived from Geometric Probability are precisely those values that correspond 
to the natural physical scales associated with the EM, Weak and Strong forces. 

Another objection is that physical measurements of irrational numbers are impossible 
because there are always experimental limitations which rule out the possibility of actu
ally measuring the infinite number of digits of an irrational number. This experimental 
constraint does not exclude the possibility of deriving exact expressions based on π as we 
shall see. We should not worry also about obtaining numerical values within the error bars 
in the table of the coupling constants since these numbers are based on the values of other 
physical constants; i.e. they are based on the particular consensus chosen for all of the 
other physical constants. 

In our conventions, αEM = e2/4π = 1/137.036... in the natural units of h̄ = c = 1, 
and the quantities αweak, αcolor are the Geometric Probabilities g̃w

2 , g̃c 
2, after absorbing the 

factors of 4π of the conventional αw = (gw
2 /4π), αc = (gc 

2/4π) definitions used in the 
Renormalization Group (RG) program. 

THE FINE STRUCTURE CONSTANT 

In order to define the Geometric Probability associated with this process of the electron’s 
emission of a photon at i− (t = −∞), followed by an absorption at i+ (t = +∞), we must 
take into account the important fact that the photon is on-shell k2 = 0 asymptotically (at 
t = ±∞), but it can move off-shell k2 = 0 in the intermediate region which is represented �
by the interior of the 4D conformally compactified real Minkowski spacetime which agrees 

¯with the Shilov boundary of D4 (the four-complex-dimensional poly-disc ) Q4 = M4 = 
S3 × S1/Z2 = S3 × RP 1 . Q4 has four-real-dimensions which is half the real-dimensions of 
D4 (2 × 4 = 8). 

The measure associated with the celestial spheres S2 (associated with the future/past 
light-cones) at timelike infinity i+, i−, respectively, is V (S2) = 4πr2 = 4π (r = 1). Thus, 
the net measure corresponding to the two celestial spheres S2 at timelike infinity i± requires 
an overall factor of 2 giving 2V (S2) = 8π ( r = 1 ). The Geometric Probability is defined by 
the ratio of the (dimensionless volumes) measures associated with the celestial spheres S2 

at i+, i− timelike infinity, where the photon moves on-shell, relative to the Wyler measure 
ΩWyler[Q4] associated with the full interior region of the conformally compactified 4D 
Minkwoski space Q4 = M̄4 = S3 × S1/Z2 = S3 × RP 1 , where the massive electron is 
confined to move, as it propagates from i− to i+, (and off − shell photons can also live 
in ) : 

2V (S2) 8π 1 
αEM = = = . (2.1a)

ΩWyler[Q4] ΩWyler[Q4] 137.03608... 

after inserting the Wyler measure 

ΩWyler[Q4] = 
V (S4) V (Q

1 

5) 
= ( 

8π2 

)(
8π3 

)( 
π5 

)−1/4 . (2.1b) 
[ V (D5) ] 3 3 24 × 5!4 
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The Wyler measure ΩWyler[Q4] [2] is not the standard measure (dimensionless volume) 
V (Q4) = 2π3 calculated by Hua [9] but requires some elaborate procedure. 

It was realized by Smith [4] that the presence of the Wyler measure in the expression for 
αEM given by eq-(2-1) was consistent with Wheeler ideas that the observed values of the 
coupling constants of the Electromagnetic, Weak and Strong Force can be obtained if the 
geometric force strengths (measures related to volumes of complex homogenous domains 
associated with the U(1), SU(2), SU(3) groups, respectively ) are divided by the geometric 
force strength of Gravity αG (related to the SO(3, 2) MMCW Gauge Theory of Gravity ) 
and which is not the same as the 4D Newton’s gravitational constant GN ∼ m−2 

Planck. 
Furthermore, the expression for ΩWyler[Q4] is also consistent with the Kaluza-Klein 

compactification procedure of obtaining Maxwell’s EM in 4D from pure Gravity in 5D. In 
particular, in order to evaluate the Wyler measure ΩWyler[Q4] one requires to embed D4 into 
D5 because the Shilov boundary space Q4 = S3 ×RP 1 is not adequate enough to implement 
the action of the SO(5) group, the compact version of the Anti de Sitter Group SO(3, 2) 
that is required in the MacDowell-Mansouri-Chamseddine-West (MMCW) SO(3, 2) Gauge 
formulation of Gravity. However, the Shilov boundary of D5 given by Q5 = S4 × RP 1 is 
adequate enough to implement the action of SO(5) via isometries (rotations) on the internal 
symmetry space S4 = SO(5)/SO(4). This justifies the embedding procedure of D4 → D5 

The 5 complex-dimensional poly-disc D5 = SO(5, 2)/SO(5) × SO(2) is the 10 real-dim 
Hyperboloid H10 corresponding to the relativistic curved phase space of a particle moving 
in 5D Anti de Sitter Space AdS5 . The Shilov boundary Q5 of D5 has 5 real dimensions 
(half of the 10-real-dim of D5). One cannot fail to notice that the hyperboloid H10 can be 
embedded in the 11-dim pseudo-Euclidean R9,2 space, with two-time like directions. This 
is where 11-dim lurks into our construction. 

Having displayed Wyler’s expression of the fine structure constant αEM in terms of the 
ratio of dimensionless measures , we shall present a Fiber Bundle (a sphere bundle fibration 
over a complex homogeneous domain) derivation of the Wyler expression based on the 
bundle S4 E D5. The physical reasoning behind the role of the Shilov boundaries → →
is the following. Wyler has shown that it is possible to map an unbounded physical 
domain (the interior of the future light cone) onto the interior of a homogenous bounded 
domain without losing the causal structure and on which there exists also a complex 
structure. Massless gauge bosons live on the lightcone, a null boundary in Minkowski 
spacetime. Thus, upon performing the Wyler map, the gauge bosons (photon in this case) 
are confined to live on the Shilov boundary while the electron is confined to the interior 
of the homogenous bounded domain. We will show below why the propagation (via the 
determinant of the Feynman propagator) of the electron through the interior of the domain 
D5 is what accounts for the ”obscure” factor V (D5)

1/4 in Wyler’s formula for αEM . 
We begin by explaining why Wyler’s measure ΩWyler[Q4] in eq-(2-1) corresponds to the 

measure of a S4 bundle fibered over the base curved-space D5 = SO(5, 2)/SO(5) × SO(2) 
and weighted by a factor of V (D5)

−1/4 . This S4 E D5 bundlle is linked to the → →
MMCW SO(3, 2) Gauge theory formulation of gravity and explains the essential role of 
gravity in Wyler’s formula [4] corroborating Wheeler’s ideas that one must normalize the 
geometric force strengths with respect to gravity in order to obtain the coupling constants. 
The subgroup H = SO(5) of the isotropy group (at the origin) K = SO(5) × SO(2) 
acts naturally on the Fibers F = S4 = SO(5)/SO(4), the internal symmetric space, 
via isometries (rotations). Locally, and only locally, the Fiber bundle E is the product 
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D5 × S4 . The restriction of the Fiber bundle E to the Shilov boundary Q5 is written 
as E| and locally is the product of Q5 × S4, but this is not true globally unless the Q5 

fiber bundle admits a global section (the bundle is trivial). For this reason the volume 
V (E| ) does not necessary always factorize as V (Q5) × V (S4). Setting aside this subtlety, Q5 

we shall pursue a more physical route, already suggested by Wyler 1 , to explain the 
origin of the ”obscure normalization” factor V (D5)

1/4 in Wyler’s measure ΩWyler[Q4] = 
(V (S4) × V (Q5)/V (D5)

1/4), which suggests that the volumes may not factorize. 
The Feynman propagator of a massive scalar particle (inverse of the Klein-Gordon 

operator) (DµD
µ − m2)−1 corresponds to the kernel in the Feynman path integral that in 

turn is associated with the Bergman kernel Kn(z, z�) of the complex homogenous domain 
Dn which is proportional to the Bergman constant kn ≡ 1/V (Dn). 

µ 

(DµD
µ 2)−1(xµ) = 

1 � 

dD p
e−ipµx

Kn(z, ̄z�) = 
1 

( 1 − zz̄� )−2n .− m 
(2πµ)D p2 − m2 + i� 

↔ 
V (Dn) 

(2.2) 
where we have introduced a momentum scale µ to match units in the Feynman propagator 
expression, and the Bergman Kernel Kn(z, ̄z�) of Dn whose dimensionless entries are z = 
(z1, z2, ....., zn), z� = (z1

� , z2
� , ...., zn

� ) is given as 

Kn(z, ̄z�) = 
1 

( 1 − zz̄� )−2n (2.3a)
V (Dn) 

V (Dn) is the dimensionless Euclidean volume found by Hua V (Dn) = (πn/2n−1n!) and 
satisfies the reproducing and normalization properties � � 

f(z) = f(ξ) Kn(z, ξ) dnξ dn ξ̄. Kn(z, z̄) dnz dn z̄ = 1. (2.3b) 
Dn Dn 

The key result that can be inferred from the Feynman propagator (kernel ) Bergman ↔
kernel Kn correspondence, when µ = 1, is the (2π)−D (V (Dn))−1 correspondence; 
i.e. the fundamental hyper-cell in momentum space (2π)D

↔
(when µ = 1) corresponds to 

the dimensionless volume V (Dn) of the domain, where D = 2n real dimensions. The 
regularized vacuum-to-vacuum amplitude of a free real scalar field is given in terms of the 
zeta function ζ(s) = i λ

−
i

s associated with the eigenvalues of the Klein-Gordon operator 
by 

1 dζ 
Z = < 0 | 0 > = det (DµDµ − m2)−1 ∼ exp [

2 ds 
(s = 0)]. (2.4) 

In case of a complex scalar field we have to double the number of degrees of freedom, the 
amplitude then factorizes into a product and becomes Z = det (DµD

µ − m2)−1 . 
Since the Dirac operator D = γµDµ + m is the ”square-root” of the Klein-Gordon 

operator D†D = DµD
µ − m2 + R ( R is the scalar curvature of spacetime that is zero in 

Minkowski space ) we have the numerical correspondence 

1 
det (D)−1 = det (DµDµ − m2)−1/2 = det (DµDµ − m2)−1 ↔ kn 

1/4 = ( 
V (Dn)

)1/4 . 

(2.5) 

1We thank Frank (Tony) Smith for this information 
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because det D† = det D, and 

det D = e trace ln D = e trace ln (DµDµ−m2)1/2 
= e 2

1 tr ln (DµDµ−m2) = det (DµDµ − m2). 
(2.6) 

The vacuum-to-vacuum amplitude of a complex Dirac field Ψ (a fermion, the electron) is 
Z = det (γµDµ + m) = det D ∼ exp [ − (dζ/ds)(s = 0) ]. Notice the det (D) behavior 
of the fermion versus the det (DµD

µ − m2)−1 behavior of a complex scalar field due to 
the Grassmanian nature of the Gaussian path integral of the fermions. The vacuum-to
vacuum amplitude of a Majorana (real) spinor (half of the number of degrees of freedom 
of a complex Dirac spinor) is Z = det (γµDµ + m). Because the complex Dirac spinor 
encodes both the dynamics of the electron and its anti-particle, the positron (the negative 
energy solutions), the vacuum-to-vacuum amplitude corresponding to the electron (positive 
energy solutions, propagating forward in time) must be then Z = det (γµDµ + m) . 

Therefore, to sum up, the origin of the ”obscure” factor V (D5)
1/4 in Wyler’s formula 

is the normalization condition of V (S4) × V (Q5) by a factor of V (D5)
1/4 stemming from 

the correspondence V (D5)
1/4 Z = det (γµDµ + m) and which originates from the ↔ 

vacuum-to-vacuum amplitude of the fermion (electron) as it propagates forward in time 
in the domain D5. These last relations emerge from the correspondence between the 
Feynman fermion (electron) propagator in Minkowski spacetime and the Bergman Kernel 
of the complex homogenous domain after performing the Wyler map between an unbounded 
domain (the interior of the future lightcone of spacetime) to a bounded one. In general, the 
Bergman Kernel gives rise to a Kahler potential F (z, z̄) = log K(z, z̄) in terms of which 
the Bergman metric on Dn is given by 

∂2F 
gij̄ = . (2.7)

∂zi∂z̄i 

We must emphasize that this Geometric probability explanation is very different from 
the interpretations provided in [3,4,5] and properly accounts for all the numerical factors. 
Concluding, the Geometric Probability that an electron emits a photon at t = −∞ and 
absorbs it at t = +∞, is given by the ratio of the dimensionless measures (volumes) : 

12V (S2) 1 1 
4αEM = = (8π) [ V (D5) ] = 

ΩWyler[Q4] V (S4) V (Q5) 

9 π5 1 
( )1/4 = . (2.8)

8π4 24 × 5! 137.03608.... 

in very good agreement with the experimental value. This is easily verified after one inserts 
the values of the Euclideanized regularized volumes found by Hua [9] 

π5 8π3 8π2 

V (D5) = . V (Q5) = . V (S4) = . (2.19) 
24 × 5! 3 3 

In general 

πn 2πn/2 

V (Dn) = . V (Sn−1) = . (2.10) 
2n−1n! Γ(n/2) 
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2πn/2 2π(n+2)/2 

V (Qn) = V (Sn−1 × RP 1) = V (Sn−1) × V (RP 1) = 
Γ(n/2) 

× π = 
Γ(n/2) 

. (2.11) 

Objections were raised to Wyler’s original expression by Robertson [3]. One of them 
was that the hyperboloids (discs) are not compact and whose volumes diverge because the 
Lobachevsky metric diverges on the boundaries of the poly-discs. Gilmore explained [3] why 
one requires to use the Euclideanized regularized volumes because Wyler had shown that 
it is possible to map an unbounded physical domain (the interior of the future light cone) 
onto the interior of a homogenous bounded domain without losing the causal structure and 
on which there exist also a complex structure. A study of Shilov boundaries, holography 
and the future tube can be found in [13]. 

Furthermore, in order to resolve the scaling problems of Wyler’s expression raised by 
Robertson, Gilmore showed why it is essential to use dimensionless volumes by setting the 
throat sizes of the Anti de Sitter hyperboloids to r = 1, because this is the only choice for 
r where all elements in the bounded domains are also coset representatives, and therefore, 
amount to honest group operations. Hence the so-called scaling objections against Wyler 
raised by Robertson were satisfactory solved by Gilmore [3]. Thus, all the volumes in this 
section and in the next sections, are based on setting the scaling factor r = 1. 

The question as to why the value of αEM obtained in Wyler’s formula is precisely 
the value of αEM observed at the scale of the Bohr radius aB, has not been solved, to 
our knowledge. The Bohr radius is associated with the ground (most stable) state of 
the Hydrogen atom [4]. The spectrum generating group of the Hydrogen atom is well 
known to be the conformal group SO(4, 2) due to the fact that there are two conserved 
vectors, the angular momentum and the Runge-Lentz vector. After quantization, one has 
two commuting SU(2) copies SO(4) = SU(2) × SU(2). Thus, it makes physical sense 
why the Bohr-scale should appear in this construction. Bars [15] has studied the many 
physical applications and relationships of many seemingly distinct models of particles, 
strings, branes and twistors, based on the (super) conformal groups in diverse dimensions. 
In particular, the relevance of two-time physics in the formulation of M, F, S theory has 
been advanced by Bars for some time. The Bohr radius corresponds to an energy of 
137.036 × 2 × 13.6 eV ∼ 3.72 × 103 eV . It is well known that the Rydberg scale, the Bohr 
radius, the Compton wavelength of electron, and the classical electron radius are all related 
to each other by a successive scaling in products of αEM . 

To finalize this section and based on the MMCW SO(3, 2) Gauge Theory formulation 
of Gravity, with a Gauss-Bonnet topological term plus a cosmological constant, the (di
mensionless) Wyler measure was defined as the geometric coupling strength of Gravity [4] 
: 

V (S4) V (Q5)
ΩWyler[Q4] = 

[ V (D5) ] 
1 ≡ αG . (2.12) 
4 

The relationship between αG and the Newtonian gravitational G constant is based on the 
value of the coupling (1/16πG) appearing in the Einstein-Hilbert Lagrangian (R/16πG), 
and goes as follows : 

1 8π 1 
(16πG)(mPlanck

2 ) = αEM αG = 8π G = 
2 = 

2
⇒ 

16π mPlanck 2mPlanck 

⇒ 
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Gm2 = 
1
( 
mproton 

)2 ∼ 5.9 × 10−39 . (2.13) proton 2 mPlanck 

and in natural units h̄ = c = 1 yields the physical force strength of Gravity at the Planck 
Energy scale 1.22 × 1019GeV . The Planck mass is obtained by equating the Schwarzschild 
radius 2GmPlanck to the Compton wavelength 1/mPlanck associated with the mass; where 
mPlanck

√
2 = 1.22 × 1019 GeV and the proton mass is 0.938 GeV . Some authors define 

the Planck mass by absorbing the factor of 
√

2 inside the definition of mPlanck = 1.22 ×
1019 GeV . 

THE WEAK AND STRONG COUPLINGS 

We turn now to the derivation of the other coupling constants. The Fiber Bundle picture of 
the previous section is essential in our construction. The Weak and the Strong geometric 
coupling constant strength, defined as the probability for a particle to emit and later 
absorb a SU(2), SU(3) gauge boson, respectively, can both be obtained by using the main 
formula derived from Geometric Probability (as ratios of dimensionless measures/volumes) 
after one identifies the suitable homogeneous domains and their Shilov boundaries to work 
with. 

The physical reasoning behind the role of the Shilov boundaries is the following. It was 
mentioned earlier that Wyler had shown that it is possible to map an unbounded physical 
domain (the interior of the future light cone) onto the interior of a homogenous bounded 
domain without losing the causal structure and on which there exists also a complex 
structure. Massless gauge bosons live on the lightcone, a null boundary in Minkowski 
spacetime. Thus, upon performing the Wyler map, the gauge bosons are confined to live 
on the Shilov boundary. Because the SU(2) bosons W ±, Z0 and the eight SU(3) gluons 
have internal degrees of freedom (they carry weak and color charges) one must also include 
the measure associated with the their respective internal spaces; namely, the relevant 
measures relevant to Geometric Probability calculations are the measures corresponding 
to the appropriate sphere bundles fibrations defined over the complex bounded homogenous 
domains Sm → E → Dn. 

Furthermore, the Geometric Probability interpretation for αWeak, αStrong agrees with 
Wheeler’s ideas [4] that one must normalize these geometric force strengths with respect 
to the geometric force strength of gravity αG = ΩWyler[Q4] found in the last section. Hence, 
after these explanations, we will show below why the weak and strong couplings are given, 
respectively, by the ratio of the measures (dimensionless volumes) : 

Ω[Q3] Ω[Q3] Ω[Q3]
αWeak = = = . (3.1)

ΩWyler[Q4] αG (8π/αEM ) 

Ω[squashed S5] Ω[squashed S5] Ω[squashed S5]
αColor = = = . (3.2)

ΩWyler[Q4] αG (8π/αEM ) 

As always, one must insert the values of the regularized (Euclideanized) dimensionless 
volumes provided by Hua [9] (set the scale r = 1 ). We must also clarify and emphasize 
that we define the quantities αweak, αcolor as the probabilities g̃w

2 , g̃c 
2 , by absorbing the 
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factors of 4π in the conventional αw = (gw
2 /4π), αc = (gc 

2/4π) definitions (based on the 
Renormalization Group (RG) program) into our definitions of probability g̃w

2 , g̃c 
2 . 

Let us evaluate the αWeak. The internal symmetry space is CP 1 = SU(2)/U(1) ( a 
sphere S2 ∼ CP 1) where the isospin group SU(2) acts via isometries on CP 1 . The Shilov 
boundary of D2 is Q2 = S1 × RP 1 but is not adequate enough to accommodate the action 
of the isospin group SU(2). One requires to have the Shilov boundary of D3 given by 
Q3 = S2 × S1/Z2 = S2 × RP 1 that can accommodate the action of the SU(2) group on S2 . 
A Fiber Bundle over D3 = SO(3, 2)/SO(3) × SO(2) whose H = SO(3) ∼ SU(2) subgroup 
of the isotropy group (at the origin ) K = SO(3) × SO(2) acts on S2 by simple rotations. 
Thus, the relevant measure is related to the fiber bundle E restricted to Q3 and is written 
as V (E| ).Q3 

One must notice that due to the fact that the SU(2) group is a double-cover of SO(3), 
as one goes from the SO(3) action on S2 to the SU(2) action on S2 , one must take into 
account an extra factor of 2 giving then 

V (CP 1) = V (SU(2)/U(1) = 2 V (SO(3)/U(1)) = 2 V (S2) = 8π. (3.3) 

In order to obtain the weak coupling constant due to the exchange of W ±Z0 bosons 
in the four-point tree-level processes involving four leptons, like the electron, muon, tau, 
and their corresponding neutrinos (leptons are fundamental particles that are lighter than 
mesons and baryons) which are confined to move in the interior of the domain D3, and can 
emit (absorb) SU(2) gauge bosons, W ±Z0, in the respective s, t, u channels, one must take 
into account a factor of the square root of the determinant of the fermionic propagator,√

det D−1 = 
� 

det (γµDµ + m)−1, for each pair of leptons, as we did in the previous section 
when an electron emitted and absorbed a photon. Since there are two pairs of leptons in 
these four-point tree-level processes involving four leptons, one requires two factors of 

det (γµDµ + m)−1, giving a net factor of det (γµDµ + m)−1 and which corresponds now 

to a net normalization factor of kn 
1/2 = (1/V (D3))

1/2, after implementing the Feynman 
kernel Bergman kenel correspondence. Therefore, after taking into account the result ↔
of eq-(3-3), the measure of the S2 E D3 bundle, restricted to the Shilov boundary → →
Q3, and weighted by the net normalization factor (1/V (D3))

1/2, is 

Ω(Q3) = 2V (S2) 
V

V 
(D

(Q

3)
3

1

) 
/2 

. (3.4) 

Therefore, the Geometric probability expression is given by the ratio of measures (dimen
sionless volumes) : 

Ω[Q3] Ω[Q3] 2V (S2) V (Q3) αEM 
αWeak = = = = 

ΩWyler[Q4] αG V (D3)1/2 8π 

(8π) (4π2) ( 
π3 

)−1/2 αEM 
= 0.2536.... (3.5)

24 8π 

that corresponds to the weak coupling constant (g2/4π based on the RG convention) at an 
energy of the order of 

E = M = 146 GeV ∼ M2 + M2 + MZ 
2 . (3.6)W+ W− 
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after we have inserted the expressions (setting the scale r = 1) 

π3 

V (S2) = 4π. V (Q3) = 4π2 . V (D3) = . (3.7)
24 

into the formula (3-5) . The relationship to the Fermi coupling GFermi goes as follows 
(after setting the energy scale E = M = 146 GeV ) : 

αW 2 αW 2 mproton 
)2GF ≡ 

M2 
⇒ GF mproton = ( 

M2 
) mproton = 0.2536 × (

146 GeV 
∼ 1.04 × 10−5 . (3.8) 

in very good agreement with experimental observations. Once more, it is unknown why 
the value of αWeak obtained from Geometric Probability corresponds to the energy scale 
related to the W+, W−, Z0 boson mass, after spontaneous symmetry breaking. 

Finally, we shall derive the value of αColor from eq-(3-2) after one defines what is the 
suitable fiber bundle. The calculation is based on the book by L. K. Hua [9] (pages 40, 93). 
The symmetric space with the SU(3) color force as a local group is SU(4)/SU(3) × U(1) 
which corresponds to a bounded symmmetric domain of type I(1, 3) and has a Shilov 
boundary that Hua calls the ”characteristic manifold” CI(1, 3). The volume V (CI(m, n)) 
is: 

(2π)mn−m(m−1)/2 

V (CI) = . (3.9)
(n − m)!(n − m + 1)!...(n − 1)! 

so that for m = 1 and n = 3 the relevant volume is then V (CI) = (2π)3/2! = 4π3 . We 
must remark at this point that CI(1, 3) is not the standard round S5 but is the squashed 
five-dimensional S̃5 2 . 

The domain of which CI(1, 3) is the Shilov boundary is denoted by Hua as RI(1, 3) 
and whose volume is 

1!2!...(m − 1)!1!2!...(n − 1)! πmn 

V (RI) = . (3.10) 
1!2!...(m + n − 1)! 

so that for m = 1 and n = 3 it gives V (RI) = 1!2!π3/1!2!3! = π3/6 and it also agrees with 
the volume of the standard six-ball. 

The internal symmetry space (fibers) is CP 2 = SU(3)/U(2) whose isometry group is the 
color SU(3) group. The base space is the 6D domain B6 = SU(4)/U(3) = SU(4)/SU(3) ×
U(1) whose subgroup SU(3) of the isotropy group (at the origin) K = SU(3) × U(1) acts 
on the internal symmetry space CP 2 via isometries. In this special case, the Shilov and 
ordinary topological boundary of B6 both coincide with the squashed S5 [4]. 

Because Gilmore, in response to Robertson’s objections to Wyler’s formula, has shown 
that one must set the scale r = 1 and use dimensionles volumes, a bundle map E E �→
from the bundle CP 2 E B6 to the bundle S4 E � B6 is required, because if → → → →
we were to equate the volumes V (CP 2) = V (S4, r = 1) [4], this would be tantamount of 
choosing another scale R =� 1 in CP 2 that is different from the scale r = 1 of S4, as 
required by Gilmore. Upon performing the bundle map one can go ahead and replace the 
V (CP 2) for V (S4, r = 1). 

2Frank (Tony) Smith, private communication 
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Using again the same results described after eq-(2-2), since a quark can emit and 
absorb later on a SU(3) gluon (a one-loop process), and is confined to move in the interior 
of the domain B6, there is one factor only of the square root of the determinant of the 

Dirac propagator 
√

det D−1 = det (DµDµ − m2)−1 and which is associated with a 

normalization factor of k1/4 = (1/V (B6))
1/4 . Therefore, the measure of the bundle S4 

n →
E � B6 restricted to the squashed S5 (Shilov boundary of B6), and weighted by the →
normalization factor (1/V (B6))

1/4, is then 

V (S4) V (squashed S5)
Ω[squashed S5] = 

V (B6)1/4 
. (3.11) 

and the ratio of measures 

Ω[squashed S5] Ω[squashed S5] V (S4) V (squashed S5) αEM 
αs = = = = 

ΩWyler[Q4] αG V (B6)1/4 8π 

(
8π2 

) (4π3) ( 
π3 

)−1/4 αEM 
= 0.6286..... (3.12) 

3 6 8π 
matches remarkably the strong coupling value αs = g2/4π based on the one-loop Renor
malization Group flow of the strong coupling : 

3αs(E
2) = αs(Eo 

2) [ 1 + 
(11 − 2 Nf ) 

αs(Eo 
2) ln( 

E2 

) ]−1 = 0.6276 ∼ 0.6286. (3.13) 
4π E2 

o 

at an energy related precisely to the pion masses [3] : 

E = 241 MeV = 0.241 GeV ∼ m2 
π+ + m2 

π− + m2 
π0 . (3.14) 

and where we have taken the reference value of αs(Eo 
2 = (34 GeV )2) = 0.1407 that falls 

within the experimental values αs(E
2 = (34 GeV )2) = 0.14 ± 0.02 [27] and the number of o 

quarks flavors is Nf = 6. The pions are the known lightest quark-antiquark pairs that feel 
the strong interaction. Once again, it is unknown why the value of αColor obtained from 
Geometric Probability corresponds to the energy scale related to the masses of the three 
pions [4] . 

MERSENNE PRIMES p-ADIC HIERARCHY AND 
OTHER APPROACHES 

To conclude, we briefly mention other approaches to the determination of the physical 
parameters. A hierarchy of coupling constants, including the cosmological constant, based 
on Seifert-spheres fibrations was undertaken by [25]. The ratios of particle masses, like the 
proton to electron mass ratio mp/me ∼ 6π5 has also been calculated using the volumes of 
homogeneous bounded domains [4], [5] . A charge-mass-spin relationship was investigated 
in [26]. It is not known whether this procedure should work for Grand Unified Theories 
(GUT) based on the groups like SU(5), SO(10), E6, E7, E8, meaning whether or not one 
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could obtain, for example, the SU(5) coupling constant consistent with the Grand Unifi
cation Models based on the SU(5) group and with the Renormalization Group program at 
the GUT scale. 

Beck [7] has obtained all of the Standard Model parameters by studying the numerical 
minima (and zeros) of certain potentials associated with the Kaneko coupled two-dim lat
tices (two-dim non-linear sigma-like models which resemble Feynman’s chess-board lattice 
models) based on Stochastic Quantization methods. The results by Smith [4] (also based 
on Feynman’s chess board models and hyper-diamond lattices ) are analytical rather than 
being numerical [7] and it is not clear if there is any relationship between these latter two 
approaches. Noyes has proposed an iterated numerical hierarchy based on Mersenne primes 
Mp = 2p − 1 for certain values of p = primes [19], and obtained a quite large number of 
satisfactory values for the physical parameters. An interesting coincidence is related to the 
iterated Mersenne prime sequence 

M2 = 22 − 1 = 3, M3 = 23 − 1 = 7, M7 = 27 − 1 = 127, 3 + 7 + 127 = 137 

MPlanck 
M127 = 2127 − 1 ∼ 1.69 × 1038 ∼ ( )2 . (4.1) 

mproton 

Pitkanen has also developed methods to calculate physical masses recurring to a p-adic 
hierarchy of scales based on Mersenne primes [20]. 

An important connection between anomaly cancellation in string theory and perfect 
even numbers was found in [22]. These are numbers which can be written in terms of sums 
of its divisors, including unity, like 6 = 1 + 2 + 3, and are of the form P (p) = 1 2p(2p − 1)

2 
if, and only if, 2p − 1 is a Mersenne prime. Not all values of p = prime yields primes. The 
number 211 − 1 is not a Mersenne prime, for example. The number of generators of the 
anomaly free groups SO(32), E8 × E8 of the 10-dim superstring is 496 which is an even 
perfect number. Another important group related to the unique tadpole-free bosonic string 
theory is the SO(213) = SO(8192) group related to the bosonic string compactified on the 
E8 × SO(16) lattice. The number of generators of SO(8192) is an even perfect number 
since 213 − 1 is a Mersenne prime. For an introduction to p-adic numbers in Physics and 
String theory see [21]. 

A lot more work needs to be done to be able to answer the question: is all this just a 
mere numerical coincidence or is it design ? However, the results of the previous section 
indicate that it is very unlikely that these results were just a mere numerical coincidence 
(senseless numerology) and that indeed the values of the physical constants could be actu
ally calculated from pure thought, rather than invoking the anthropic principle; i.e. namely, 
based on the interplay of harmonic analysis, geometry, topology, higher dimensions and, 
ultimately, number theory. The fact that the coupling constants involved the ratio of mea
sures (volumes) may cast some light on the role of the world-sheet areas of strings, and 
world volumes of p-branes, as they propagate in target spacetime backgrounds of diverse 
dimensions. 
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WMAP ratio calculated as 75.3 : 20.2 : 4.5

Gravitons for a Cosmological Constant /\ =/= 0
/\ > 0 outside Gravitationally Bound Domains of Unispace
ZeroPoint Energy and Josephson Junction Dark Energy and EVOs
/\ and ZeroPoint Energy

antigravity
/\ Energy Magnitude
/\ and Chiao QM-GR Transduction of EM-Gravity

GraviPhotons and the Cosmological Constant

Dark Energy /\ and Cold Dark Matter during the past 2 Gy
If Cold Dark Matter = Primordial Black Holes (PBH)
If Cold Dark Matter = MOND
If Cold Dark Matter = PBH + MOND

Special Times in the life of our Universe

 

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the MacDowell-
Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... By the process of Inonu-Wigner group contraction with R -> oo ...[where R ]... the de Sitter pseudo-
radius ... , both de Sitter groups ... with metric ... (-1,+1,+1,+1,-1) ...[or]... (-1,+1,+1,+1,+1) ... are reduced
to the Poincare group P, and both de Sitter spacetimes are reduced to the Minkowski space M. As the de
Sitter scalar curvature goes to zero in this limit, we can say that M is a spacetime gravitationally related to
a vanishing cosmological constant.

On the other hand, in a similar fashion but taking the limit R -> 0, both de Sitter groups are contracted to
the group Q, formed by a semi-direct product between Lorentz and special conformal transformation
groups, and both de Sitter spaces are reduced to the cone-space N, which is a space with vanishing
Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space goes to infinity in this
limit, we can say that N is a spacetime gravitationally related to an infinite cosmological constant.

If the fundamental spacetime symmetry of the laws of Physics is that given by the de Sitter instead of the
Poincare group, the P-symmetry of the weak cosmological-constant limit and the Q-symmetry of the
strong cosmological-constant limit can be considered as limiting cases of the fundamental symmetry. ...

... N, whose geometry is gravitationally related to an infinite cosmological constant, is a 4-dimensional
cone-space in which ds = 0, and whose group of motion is Q. Analogously to the Minkowski case, N is
also a homogeneous space, but now under the kinematical group Q, that is, N = Q/L. In other words, the
point-set of N is the point-set of the special conformal transformations. Furthermore, the manifold of Q is
a principal bundle P(Q/L,L), with Q/L = N as base space and L as the typical fiber. The kinematical group
Q, like the Poincare group, has the Lorentz group L as the subgroup accounting for both the isotropy and

http://xxx.lanl.gov/abs/gr-qc/9809061
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the equivalence of inertial frames in this space. However, the special conformal transformations introduce
a new kind of homogeneity. Instead of ordinary translations, all the points of N are equivalent through
special conformal transformations. ...

... Minkowski and the cone-space can be considered as dual to each other, in the sense that their
geometries are determined respectively by a vanishing and an infinite cosmological constants. The same
can be said of their kinematical group of motions: P is associated to a vanishing cosmological constant
and Q to an infinite cosmological constant.

The dual transformation connecting these two geometries is the spacetime inversion x^u -> x^u / sigma^2 .
Under such a transformation, the Poincare group P is transformed into the group Q, and the Minkowski
space M becomes the cone-space N. The points at infinity of M are concentrated in the vertex of the cone-
space N, and those on the light-cone of M becomes the infinity of N. It is interesting to notice that, despite
presenting an infinite scalar curvature, the concepts of space isotropy and equivalence between inertial
frames in the cone-space N are those of special relativity. The difference lies in the concept of uniformity
as it is the special conformal transformations, and not ordinary translations, which act transitively on N. ...

... in the light of the recent supernovae results ... favoring possibly quite large values for the cosmological
constant, the above results may acquire a further relevance to Cosmology ...".

Since the Cosmological Constant comes from the 10 Rotation, Boost, and Special Conformal generators of the
Conformal Group Spin(2,4) = SU(2,2), the fractional part of our Universe of the Cosmological Constant should be
about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional
physical spacetime, and since Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional
Conformal Group Spin(2,4) = SU(2,2) through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate), the fractional part of our Universe of Dark
Matter Primordial Black Holes should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), the fractional part of our universe of Ordinary Matter should
be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the D4-D5-E6-E7-E8 VoDou Physics
model, have, roughly:

67% Cosmological Constant -

- related to GraviPhotons of Special Conformal transformations and Akira/Tetsuo Energy.

- According to an article by Michael S. Turner in Physics Today (April 2003, pp. 10-11): "... vacuum energy ... is characterized by an "equation of
state" ...[ w = pressure / density = -1 for vacuum energy with negative pressure ]...[ that] determines how the energy density of dark energy ...

vacuum energy ... changes as the universe expands: ...[ vacuum energy density is proportional to 1 / R^3(1+w) = 1 = constant ]... for
comparison, for nonrelativistic matter w = 0 and for radiation, w = 1/3 ...[In]... Einstein's theory ... the strength of gravity depends on pressure, p,

[and density, rho,] with rho + 3p acting as the source of gravity ...[so that vacuum energy with p = - rho < - rho / 3 ]... has gravity that repels
rather than attracts. ...[and is]... exotic. ... The ratio of pressure to energy density is characterized by the square of the internal velocity divided
by c^2. thus ... vacuum energy ... is intrinsically relativistic and is more like energy than matter. ...[If vacuum energy could be bottled up, we

could]... create an object with antigravity. ...".

27% Dark Matter -

- such as black holes, ranging in size from the stable Planck mass to Jupiter mass; possibly some gravitational
interactions from other Worlds of the Many-Worlds; and/or effective contributions from MOND.
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6% Ordinary Matter -

- According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling: "... Only around (1%) ... is ... in objects we can
see ... stars, galaxies, and gas clouds ... Up to another ... (1%) .. may be ...[in]... objects too faint for our telescopes
too pick up, such as burned-out stars, small planets, or stars that failed to ignite ... The ...[ other 4% ] ...[may

be]... strung out like cobwebs throughout the cosmos ...".

 

Some relevant observational results in cosmology are discussed by Subir Sakar in hep-ph/0201140, where he says:

"... The most exciting observational developments have undoubtedly been in measurements of the
deceleration parameter q = ( dH^(-1) / dt ) - 1, which equals 0.5 for the E-deS model where H ...[is
proportional to]... t^(2/3), and -1 for a DeSitter (deS) model with OMEGA_m = 0, OMEGA_/\ = 1 which
has H constant. ... for z > 1 the cosmological constant becomes unimportant relative to the increasing
matter density ( ...[proportional to]... (1+z)^3) so the expansion should be seen to be slowing down at such
epochs; the transition from acceleration to deceleration occurs at z = ( 2 OMEGA_/\ / OMEGA_m )^(1/3)
-1. ...

...[reference 44 is]... A.G. Riess et al., Astrophys. J. 560 (2001) 49; see also M.S. Turner and A.G. Riess,
[astro-ph/0106051]. ...".

According to M.S. Turner and A.G. Riess, in astro-ph/0106051:

"... the SN data favor recent acceleration (z < 0.5) and past deceleration (z > 0.5) ... Specializing to a flat
Universe, as indicated by recent CMB anisotropy measurements which determine OMEGA_0 = 1 ± 0.04 ...
and constant w_X, these expressions become

H(z)^2 = H_0^2 [ OMEGA_M (1+z)^3 + OMEGA_X (1+z)^3(1+w_X) ]

q(z) = (1/2) [ ( 1 + (OMEGA_X / OMEGA_M) (1+3w_X) (1+z)^3w_X ) /

/ ( 1 + (OMEGA_X / OMEGA_M) (1+z)^3w_X ) ) ]

From this it follows that the redshift of transition from deceleration to acceleration ( = z_(q=0) ) is

1 + z_(q=0) = [ (1+3w_X)( OMEGA_M - 1) / OMEGA_M ]^(-1/(3w_X) ] =

= [ 2 OMEGA_/\ / OMEGA_M ]^(1/3)

where the second equation is for vacuum energy (i.e., w_X = -1). ...".

http://xxx.lanl.gov/abs/hep-ph/0201140
http://xxx.lanl.gov/abs/astro-ph/0106051
http://xxx.lanl.gov/abs/astro-ph/0106051
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Note that for the /\ Cosmological Constant - Cold Dark Matter - Ordinary Matter model that is favored by WMAP
observations and the above calculations, OMEGA_/\ / OMEGA_M = 2 (approximately), so that 1 + z_(q=0) = [ 2
OMEGA_/\ / OMEGA_M ]^(1/3) = 4^(1/3) = 1.587 so that the redshift at the inflection point between decelerated and
accelerated expansion is about z_(q=0) = 0.587.

 

As Dennnis Marks pointed out to me:

since w = -1 for /\ and the average overall density of /\ remains constant with time and the expansion of our
Universe; and
w = 0 for nonrelativistic matter so that its overall average density declines as 1 / R^3 as our Universe expands;
and
primordial black hole dark matter, for black holes more massive than the Planck mass, decays as our Universe
expands so that its overall average density declines somewhat faster than 1 / R^3 as our Universe expands;

the ratio of their overall average densities must vary with time, or scale factor R of our Universe, as it expands so that
the above calculated ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or scale factor, of our Universe, and that
is a time near our present time at which WMAP measures that ratio to be 0.73 : 0.23 : 0.04 (in my opinion very close to the
above caculated ratio). His remarks are substantially equivalent to a question that Michael S. Turner, in astro-ph/0202005,
calls "... The Nancy Kerrigan Problem ... in the past dark energy was unimportant and in the future it will be dominant!
We just happen to live at the time when dark matter and dark energy have comparable densities. In the words of
Olympic skater Nancy Kerrigan, "Why me? Why now?". In other words:

WHEN is the above calculated ratio 0.67 : 0.27 : 0.06 ?

Since WMAP observes Ordinary Matter at 4% NOW, the time WHEN Ordinary Matter was 6% would be at redshift z
such that 1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. To translate redshift into
time, in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf. to see that the time WHEN Ordinary Matter was 6% would
have been a bit over 2 billion years ago, or 2 Gy BP.

What about Dark Energy /\ and Cold Dark Matter during the past 2 Gy ?

If Cold Dark Matter = Primordial Black Holes (PBH)
If Cold Dark Matter = MOND
If Cold Dark Matter = PBH + MOND

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of
the Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions

from other Worlds of the Many-Worlds. )

If Cold Dark Matter = Primordial Black Holes (PBH):

http://xxx.lanl.gov/abs/astro-ph/0202005
http://www-supernova.lbl.gov/public/misc/formargon/SNAPoverview.pdf
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The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future.

Jack Sarfatti said (in the context of his physics/cosmology model): "... "... I am also saying that lepto-
quarks [leptons and quarks] have dark matter cores on small scale. It's /\zpf < 0 that keeps electron stable.
Think, naively for the nonce, of electron as a shell of electric charge with an inner /\zpf < 0 core. It looks
like a "point" from huge effective curvature of /\zpf. ...".

That idea is not only interestingly similar to the idea of /\zpf < 0 haloes helping to hold galaxies together,
but also seems very much like the Compton Radius Vortex model of leptons and quarks as Kerr-Newman
black holes with no cosmic censorship of their naked singularities.

Also, perhaps the concept of Primordial Black Holes as Cold Dark Matter might be a particle
manifestation of the part of /\zpf < 0 (or, perhaps equivalently, MOND Cold Dark Matter) that is not
found in the center of /\ = 0 Ordinary Matter leptons and quarks. If that viewpoint is correct, in view of the
WMAP ratio of 73% - 23% - 4% of /\ > 0 , /\ < 0, /\ = 0, there should be a lot more mass in /\ < 0
Primordial Black Holes than in /\ = 0 leptons and quarks.

Further, Cold Dark Matter cores of leptons and quarks seems consistent with an association of Ordinary
Matter with production of MOND Cold Dark Matter in early times of our Universe, and it may be that
PBH Cold Dark Matter and MOND Cold Dark Matter may be very closely related.

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate
analysis would be, if Cold Dark matter = PBH:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary Matter, from 0.27
to 0.27 / 1.5 = 0.18.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.27 - 0.18 = 0.09 should be summed
to get a total first-order excess of 0.11, which in turn should be distributed to the /\ and CDM factors in their natural
ratio 67 : 27, producing, for NOW after 2 Gy of expansion:

/\ factor = 0.67 + 0.11 x 5/7 = 0.67 + 0.08 = 0.75; and
CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated ratio for NOW of 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be consistent with the cosmology
of the D4-D5-E6-E7-E8 VoDou Physics model if Cold Dark Matter = PBH.

If Cold Dark Matter = MOND:

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of
the Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions

from other Worlds of the Many-Worlds. )

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less

http://www.stardrive.org/
http://qedcorp.com/APS/Nova.pdf
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important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future.

At first glance it might appear that if MOND obeys an equation of state with w = -1 similar to /\, as
opposed to w = 0 similar to Ordinary matter, then MOND could not be the CDM of our Universe because,
as Max Tegmark says: "... rho is proportional to (1+z)^3 for baryons and cold dark matter ...", while rho is
constant if w = -1. However,

Jack Sarfatti has suggested (in the context of his physics/cosmology model) that "... the galactic halos are
huge spheres of exotic vacuum ...[ /\ < 0 Cold Dark Matter]... keeping the galaxies stable ..." (an idea
interestingly similar to the idea of Dark Matter cores of leptons and quarks).

If Cold Dark Matter is concentrated around galaxies, then maybe Cosmological Constant /\ > 0 Dark
Energy energy is concentrated in the (now much larger) volume of space that is mostly empty vacuum and
maybe the reason for them to be located in different parts of our universe is that:

Dark Stuff in empty space naturally has the full Conformal Degrees of Freedom of Cosmological
Constant /\ > 0 Dark Energy, so that the local background spacetime is a conformal cone-space; but
Dark Stuff in the presence of the gravitational field of ordinary matter (such as in galactic haloes)
becomes MOND Cold Dark Matter, loses full Conformal Degrees of Freedom, and is reduced to the
degrees of freedom of the Poincare group with Minkowski spacetime as local background.

As to how that would affect the evolution of MOND Cold Dark Matter:

in the distant past, when Ordinary Matter was far more abundant than Cosmological Constant /\ > 0
Dark Energy, the MOND Cold Dark Matter may have been mostly generated by, and therefore
proportional by 27 / 6 to, the gravitational field of Ordinary Matter. Therefore, at early times,
MOND Cold Dark Matter would have its effective equation of state derived from that of ordinary
matter, evolving consistently with the early universe asymptote (1+z)^3 shown on the Tegmark
figure; while
in the near present and the future, Cosmological Constant /\ > 0 Dark Energy dominates Ordinary
Matter, and the rate of creation of MOND Cold Dark Matter will be proportional by 27 / 67 to
Cosmological Constant /\ > 0 Dark Energy, although the MOND Cold Dark Matter will tend to fall
into, and be concentrated near, Ordinary Matter such as is found in the galaxies of our universe.

In his physics/cosmology model, Jack Sarfatti describes Dark Matter as a gravitationally attractive exotic
form of Dark Energy equivalent to a Cosmological Constant taking values /\ < 0, while he describes
Ordinary Matter as corresponding to non-exotic /\ = 0 with equilibrium vaccuum fluctuations producing
Born Rule quantum phenomena, and Dark Energy as corresponding to an anti-gravitating conventional
Cosmological Constant with /\ > 0.

It may be that Jack Sarfatti's /\ < 0 Dark Matter may be substantially equivalent to my MOND Cold Dark
Matter, and

it may also be that MOND Cold Dark Matter and PBH Cold Dark Matter may be very closely related.

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate
analysis would be, if Cold Dark Matter = MOND:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively; and
pre-existing CDM density would not decline.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 should be distributed to the /\ and CDM factors in their natural ratio 67
: 27, producing, for NOW after 2 Gy of expansion:

http://www.stardrive.org/
http://qedcorp.com/APS/Nova.pdf
http://qedcorp.com/APS/Nova.pdf
http://www.stardrive.org/
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/\ factor = 0.67 + 0.02 x 5/7 = 0.67 + 0.01 = 0.68; and
CDM Black Hole factor = 0.27 + 0.02 x 2/7 = 0.18 + 0.01 = 0.28

for a total calculated ratio for NOW of 0.68 : 0.28 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be roughly consistent with the
cosmology of the D4-D5-E6-E7-E8 VoDou Physics model if Cold Dark Matter = MOND, although the

correspondence is not quite as close as for the case that Cold Dark Matter = PBH.

If Cold Dark Matter = PBH + MOND:

( Note that the equation of state for MOND might be similar to that for gravitational interactions from other Worlds of
the Many-Worlds, so, in these calculations, MOND dark matter might be taken to include gravitational interactions

from other Worlds of the Many-Worlds. )

The above calculation of 2 Gy BP for the ratio 0.67 : 0.27 : 0.06 is based only on the decline in the Ordinary Matter
component with expansion of Space, so it is only a rough estimate, in that it ignores such things as decay of Ordinary
Matter protons by GUT (10^31 year lifetime) or by Black Hole processes (10^64 year lifetime), which would be less
important during the relevant time periods near NOW than in the Black Hole and Dark Eras of the distant future. As to
how the Dark Energy /\ and Cold Dark Matter terms have evolved during the past 2 Gy, a rough estimate analysis
would be, if Cold Dark Matter = (1/2) PBH + (1/2) MOND:

/\ and CDM would be effectively created during expansion in their natural ratio 67 : 27 = 2.48 = 5 / 2, each
having proportionate fraction 5 / 7 and 2 / 7, respectively;
CDM Black Hole decay would be ignored;
pre-existing CDM MOND density (1/2)(0.27) = 0.14 would not decline; and
pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as Ordinary Matter, from
(1/2)(0.27) = 0.13 to ( 0.13 / 1.5 ) = 0.09.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 0.13 = 0.09 = 0.04 should be summed
to get a total first-order excess of 0.06, which in turn should be distributed to the /\ and CDM factors in their natural
ratio 67 : 27, producing, for NOW after 2 Gy of expansion:

/\ factor = 0.67 + 0.06 x 5/7 = 0.67 + 0.04 = 0.71; and
CDM Black Hole factor = 0.23 + 0.06 x 2/7 = 0.23 + 0.02 = 0.25

for a total calculated ratio for NOW of 0.71 : 0.25 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be quite consistent with the
cosmology of the D4-D5-E6-E7-E8 VoDou Physics model if Cold Dark Matter = PBH + MOND.

What are the Special Times in the History of our Universe ?
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In my opinion, there are four Special Times in the history of our Universe:

the Big Bang Beginning of Inflation (about 13.7 Gy BP);
the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 13.7 Gy BP);
the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple vertical line at
about z = 0.587 and about 7 Gy BP). According to a hubblesite web page credited to Ann Feild, the above diagram "...
reveals changes in the rate of expansion since the universe's birth 15 billion years ago. The more shalow the
curve, the faster the rate of expansion. The curve changes noticeably about 7.5 billion years ago, when objects
in the universe began flying apart as a faster rate. ...". According to a CERN Courier web page: "... Saul Perlmutter, who
is head of the Supernova Cosmology Project ... and his team have studied altogether some 80 high red-shift type
Ia supernovae. Their results imply that the universe was decelerating for the first half of its existence, and
then began accelerating approximately 7 billion years ago. ...". According to astro-ph/0106051 by Michael S. Turner
and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 provides
direct evidence for an early phase of slowing expansion if the dark energy is a cosmological constant ...".
the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion (green line) from
End of Inflation (first interesection) through Inflection Point (second intersection, at purple vertical line at about
z = 0.587 and about 7 Gy BP) to the Third Intersection (at red vertical line at z = 0.145 and about 2 Gy BP),
which is also around the times of the beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite
ferric iron Red Bed formations, a Snowball Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10
Galactic Years for our Milky Way Galaxy and is on the order of the time for the process of a collision of
galaxies.

After the Last Intersection at the end of the Early Part of the Accelerating Expansion of our Universe, expansion of our
Universe continues to accelerate with the Late Part of its Accelerating Expansion until New Universes are created by
Quantum Fluctuation Black Holes. New Universe creation can happen many times at many Times (almost all of which
are late).

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The Inflation Epoch is
described by Zizzi Quantum Inflation, ending with Self-Decoherence of our Universe.
The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our Universe at the End of
Inflation. During the Decelerating Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the
Matter Components (Dark and Ordinary) remain more prominent than they would be under the "standard norm"
conditions of Linear Expansion.
The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending with the Last
Intersection of Accelerating Expansion with Linear Expansion. During Accelerating Expansion, the prominence
of Matter Components (Dark and Ordinary) declines, reaching the "standard norm" condition of Linear

http://hubblesite.org/newscenter/archive/2001/09/image/g
http://www.cerncourier.com/main/article/39/4/8
http://xxx.lanl.gov/abs/astro-ph/0106051
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Expansion at the end of the Early Accelerating Expansion Epoch at the Last Intersection with the Line of Linear
Expansion.
The Late Accelerating Expansion Epoch, beginning with the Last Intersection of Accelerating Expansion and
continuing forever, with New Universe creation happening many times at Many Times. During the Late
Accelerating Expansion Epoch, the Cosmological Constant /\ is more prominent than it would be under the
"standard norm" conditions of Linear Expansion.

NOW happens to be about 2 billion years into the Late Accelerating Expansion Epoch.

The Copernican insight that Earth, the home of Humanity and its precursor Life, is Not Special in our Solar System
(and also its place among the stars of our Milky Way Galaxy) led us to understand the true structure of our Solar

System and our Milky Way Galaxy.

Our present insight that the Time of Life on Earth, from the Proterozoic begining of Eukaryotic Life to Present-
Day Humanity, covers the 2 billion years beginning with a Special Time in the Time-History of our Universe

leads us to a better understanding of the Unification of Gravity / Particle Physics / Mathematics / Information /
Consciousness, and perhaps to a better understanding our our ultimate Fate.

Therefore:

the above calculated ratio 0.67 : 0.27 : 0.06 of about 2 billion years ago corresponds to the WMAP measured
ratio 0.73 : 0.23 : 0.04 for the time NOW

and

the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be consistent with the cosmology of the
D4-D5-E6-E7-E8 VoDou Physics model.

 

It is interesting to compare the Special Time of the calculated ratio 0.67 : 0.27 : 0.06 with the D4-E5-E6-E7-E8
VoDou Physics model calculations of particle masses and force strength constants, because

particle masses and force strength constants vary, due to renormalization, with ambient energy due to
renormalization in much the same way as
the cosmological ratio of densities of the Cosmological Constant /\, Cold Dark Matter, and Ordinary Matter vary
with the Scale or Time of our expanding Universe.

For example, calculation of the QCD color force strength gives the number 0.6286, but that is only valid at the energy
level of /\qcd = 245 MeV. To get the QCD force strength that you see around the W mass of about 91 GeV, you have
to run the QCD force strength by renormalization equations, which, on a simple level, give a QCD force strength of
about 0.106 at 91 GeV, which in my opinion may be a reasonably physically realistic result.

 

Einstein-Hilbert Gravitation of General Relativity, without a Cosmological Constant /\, can be described as a theory of
a massless spin-2 field in flat Minkowski spacetime. What about

Gravitons for a Cosmological Constant /\ =/= 0 ?

Zeldovich and Novikov say, in Stars and Relativity (Dover 1996, a reprint of their 1971 volume 1 of Relativistic
Astrophysics), at page 33:
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"... Often it is said that /\ =/= 0 means that gravitons have a nonzero rest mass.

But /\ =/= 0 leads also to the result that, even in the absence of matter, spacetime cannot be flat
everywhere. In curved spacetime the very definition of the mass of a graviton is no longer clear. ...".

 

Just as Feynman and Deser build General Relativity (without cosmological constant) by starting with massless spin-2
gravitons in flat Minkowski spacetime and iterating,

you should be able to construct General Relativity with /\ > 0 and curved background
spacetime by starting with massive spin-2 gravitons in flat Minkowski spacetime.

 

/\ > 0 outside Gravitationally Bound Domains in Unispace

 

Since /\ > 0 is necessary for the observed accelerating expansion of our Universe, and since around 67% of our
Universe is made up /\ > 0 stuff, such as massive spin-2 gravitons related to Special Conformal transformations, and
since our universe expansion is like pennies glued on a balloon, where the pennies ( gravitationally bound regions of clusters of
galaxies and their galaxies, stars, and planets including Earth ) do NOT expand and the accelerated expansion is only of the
balloon outside the pennies,

then

massive spin-2 gravitons and other /\ > 0 Conformal phenomena may be confined to the parts
of our Universe outside Gravitationally Bound Domains in Unispace in which Segal's

Conformal Gravity prevails.

 

ZeroPoint Energy

 

Zeldovich and Novikov say, in their 1983 volume 2 of Relativistic Astrophysics (Chicago 1983), at pages 668-669:

"... [A] side of the theory of gravitation consists of ascribing a definite "elasticity" to spacetime itself. The
qualitative idea goes back to Clifford. If space can in principle be curved, then there must be a factor - the
elasticity - by virtue of which space, with high precision, actually remains flat on the scales of the Earth,
the solar system, and the Galaxy. Indeed, the elasticity idea corresponds to the term

const. INTEGRAL R dV

in the GTR Lagrangian introduced by Einstein. Upon variation, this particular term gives the left-hand side
of Einstein's equations, while the right-hand side of the equations represents the energy and momentum
densities of real matter. ... According to ... an idea developed by Sakharov ...[in 1967]... the elasticity of
space depends on vacuum polarization. From this point of view, the theory of gravity cannot even in
principle exist without an account of all other fields (the electron, positron-electron, ... etc.), although the
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total practical contribution of these fields is expressed through the magnitude of the gravitational constant
G.

The above account gives the situation as it was in 1971( see ...[ Zeldovich and Novikov, in Stars and
Relativity (Dover 1996, a reprint of their 1971 volume 1 of Relativistic Astrophysics), at page 33, where
they say "... In the vacuum, virtual particles with mass m and average separation L = hbar / mc are
created. Their total proper energy is zero, so the gravitational interaction of the neighboring particles
detemines the energy density of the vacuum:

E_/\ = ( G m^2 / L ) ( 1 / L^3 ) = G m^6 c^4 / hbar^4 ..." ]) ...

... New developments that radically change the picture are allowed when one takes into account the
conformal invariance of the fields describing the ... [photon], e+/-, ... and presumably the hadrons too.
Indeed, it follows from the conformal invariance that the contribution of the enumerated fields and
particles to the elasticity of the vacuum is negligibly small, of the order of

G m^2 / ( hbar c ) or ( G m^2 / ( hbar c ) ) ln( p_0 / m c ), where p_0 is a limiting momentum. Particles
with zero rest mass contribute nothing at all; such a conclusion follows immediately from the realization
that there is no vacuum polarization if m = 0 in a conformally flat space ...

... because the equation describing gravitational waves and their quanta, gravitons, is not conformally
invariant ... a theory is possible in which only the spacetime is considered and in which interesting results
are obtained concerning the gravitons and the curvature of the background spacetime due to the
gravitational field of the gravitons. The gravitons, in addition, propagate in this background spacetime, so
what is obtained is actually a closed picture for a graviton-background system ...".

In my opinion, contrary to my understanding of what Zeldovich and Novikov said in 1983, perhaps electron-positron
phenomena could be useful when coupled with GraviPhotons of my D4-D5-E6-E7-E8 VoDou Physics model, which
has 5 conformal graviphotons:

1 that scales/dilates spacetime, and its action is like just expanding or contracting space at a single given point,
and its action is suppressed because of Feynman's factor of G / 3 c^2 that I use BOTH WAYS for input AND
output of space warping; and
4 that do Special Conformal transformations. They have some GLOBAL NONLOCAL effects in which they can
expand space at one point and produce a corresponding contraction of space at another point. In other words,
their effects are globally conservative in that there is no total net input or output of energy, but they can take an
energy input (space warp) at one point and "move it" to produce a corresponding energy output (space warp) at
another point, sort of like the Fat Man plutonium bomb took in energy in the USA and released energy in
Nagasaki.

 

/\ and ZeroPoint Energy
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If /\ = 0, with massless spin-2 gravitons and flat Minkowski background spacetime prevails in Gravitationally Bound
Domains such as clusters of galaxies and their galaxies, stars, and planets including Earth, and corresponds to a Born

Rule equilibrium vaccuum,

and

if /\ < 0, with massive spin-2 gravitons related to MOND and Black Holes are associated with Gravitationally Bound
Domains such as clusters of galaxies and their galaxies, stars, and planets including Earth, but correspond to a non-

Born Rule non-equilibrium vaccuum,

and

if /\ > 0, with massive spin-2 gravitons related to Special Conformal transformations and curved cone-space
background spacetime, prevails in the rest of our Universe outside Gravitationally Bound Domains, and corresponds to

a non-Born Rule non-equilibrium vacuum,

then

is there a way for us here on Earth to use their different vacuum energies ?

 

Jack Sarfatti's physics/cosmology model has such a way that in my opinion is compatible with the conformal structure
of the D4-D5-E6-E7-E8 VoDou Physics model. Here is a rough outline of how it might work:

There are 3 different vacua:

1 - a Born Rule equilibrium Ordinary Matter vacuum /\ = 0
2 - a non-Born Rule non-equilibrium Dark Energy vacuum /\ > 0
3 - a non-Born Rule non-equilibrium Dark Matter vacuum /\ < 0

Jack Sarfatti says "... They are different regions of the same unified local /\zpf(x) field - on different scales (Fourier
transform, or in general a Wigner density and even a wavelet version of the Wigner density). /\zpf is a continuous
variable with local stress-energy density tensor tuv(x)zpf = (c^4/8piG)/\zpf(x) ...".

Jack uses a /\ = 0 Ordinary Matter superconductor as a Josephson Junction to regulate the energy difference
between /\ > 0 Dark Energy and /\ < 0 Dark Matter. He says "... That's the general idea. See Appendix C in ...[the
Sarfatti Nova paper]... . You use magnetic flux et-al phase modulation to create exotic vacuum dark energy and dark
matter regions in the initial /\zpf = 0 non-exotic vacuum. ...

...[also]... There are clearly ...[possibly useful]... energy density differences ...[between /\ = 0 Ordinary vacuum and

http://www.stardrive.org/
http://qedcorp.com/APS/Nova.pdf
http://qedcorp.com/APS/Nova.pdf
http://qedcorp.com/APS/Nova.pdf
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either or both of the /\ > 0 Dark Energy and /\ < 0 Dark Matter vacua]... if the different regions are there already in
Nature as there are on large scale. ...

...[a rough estimate of the magnitude of the energies involved is]...

tuv(x)zpf = (c^4/8piG)/\zpf(x)guv(x)

I use conventions where /\zpf > 0 gives positive zpf energy density with dominating equal and opposite negative zpf
pressure (w = -1), but gravity effect in GR is ~ G(energy density + 3pressure) ...

...[in the equation

/\zpf(x) = - Lp |< g|e+(x)e-(x)|g >|^2 ( 1 + ( cosPHI(x) / ( Lp^(3/2) |< g|e+(x)e-(x)|g >| )))

for the Josephson Junction regulator]... The giant wave local function is normalized to the actual superfluid number
density like a single particle wave is normalized to probability density that integrates to 1. ... |< 0|e+(x)e-(x)|0 >|^2 =
1/Lp^3 ... corresponds to non-exotic /\zpf = 0 vacuum. ...".

As to how to construct such a Josephson Junction regulator, consider the related question:

Can we carry out Unconventional Laboratory Experiments on Earth that let us use all 15 generators of Conformal
Spin(2,4), including the 4 Conformal Graviphotons?

which can be answered by opening Special Conformal Degrees of Freedom with electromagnetic currrents in 4 Rodin
coils arranged in the geometry of a Fuller Vector Eqilibrium Cuboctahedron.

Such a Rodin Coil GateWay Junction might result from coupling of electron-positron phenomena with GraviPhotons
of my D4-D5-E6-E7-E8 VoDou Physics model, which has 5 conformal graviphotons:

1 that scales/dilates spacetime, and its action is like just expanding or contracting space at a single given point.
(Its action is suppressed because of Feynman's factor of G / 3 c^2.); and
4 that do Special Conformal transformations. (They have some global nonlocal effects in which they can expand space at one
point and produce a corresponding contraction of space at another point. In other words, their effects are globally conservative in that there
is no total net input or output of energy, but they can take an energy input (space warp) at one point and "move it" to produce a
corresponding energy output (space warp) at another point, sort of like the Fat Man plutonium bomb took in the energy of construction of
plutonium in the USA and released that energy as an explosion in Nagasaki.)

If a Rodin Coil Josephson Junction were used to access the energy of massive Special Conformal Cone-Space
Vacuum Gravitons of /\ > 0 Dark Energy, it would be less like using a plutonium Fat Man bomb and more like using a
U-235 Little Boy bomb or a deuterium/tritium fusion bomb, in that:

U-235, deuterium, and tritium, like /\ > 0 Special Conformal Cone-Space Vacuum Gravitons, are far from the
Earth-region prevailing stable state of nickle/iron nuclei or the /\ = 0 Flat Minkowski Vacuum, and
U-235, deuterium, and tritium can with a small energy input be kicked out of their local stability to fall to a new
(lower) level of local stability thus producing a large energy release, just as a small amount of electromagnetic
energy might open a Rodin Coil GateWay Junction for large amounts of /\ > 0 Special Conformal Cone-Space
Vacuum Energy to come to us on Earth from the underlying Vacuum.

The /\ = 0 Flat Minkowski vacuum here in our Gravitationally Bound Domain, including Earth, is very stable due to
the prevailing Gravitational Binding Energy, so that spontaneous natural energy flows from the underlying /\ > 0
Special Conformal Cone-Space Vacuum are very rare or non-existent. That is fortunate for us here on Earth, because
that any such spontaneous flow might cause our world to be flooded with huge amounts of energy, perhaps destroying
our Earth.

If you try to use /\ > 0 Special Conformal Cone-Space Vacuum ZeroPoint Energy by using Rodin Coil GateWay
Junctions, you must be careful to first solve the problem of storing the energetic /\ > 0 material in such a way that they
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do not blow up in your face (such as almost happened at Oak Ridge before Feynman stopped their practice of transporting U-235 in solution
that was dangerously close to critical density, while over in the USSR, without Feynman, such "accidents" did actually occur).

 

Each Rodin coil of such a Rodin Coil GateWay Junction would have the geometry of a Hopf fibration of a 3-sphere
S3 by Clifford circles.

 

There should be 4 coils, one for each of the 4 physical dimensions of SpaceTime, and they should be configured as 4
axes that are 3-dim projections of the 4-dim coordinate axes of the 4-dim 24-cell, i.e., as 4 axes of  Fuller's Vector

Equilibrium, the cuboctahedron,
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The 4 Rodin Coil Clifford-Hopf Tori are indicated by the cyan, magenta, yellow, and green hexagonal "equators" of a
cuboctahedron

which configuration is a 3-dimensional projection of the 4-dimensional 24-cell

Each of the 12 vertices of the cuboctahedron corresponds to 2 of the 24 vertices of the 24-cell, which 24 vertices are
the vertices of a green cuboctahedron, a red octahedron, and a blue octahedron.

Here is a different perspective illustration, patterned after Fig. 172 of Geometry and the Imagination (Anschauliche
Geometrie) by David Hilbert and S. Cohn-Vossen (Chelsea 1952), with 12 green vertices of a central cuboctahedron, 6
red vertices of an inner octahedron, and 6 blue vertices of an outer octahedron.
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The 4 Rodin Coil Clifford-Hopf Tori of the cyan, magenta, yellow, and green hexagonal "equators" of a
cuboctahedron appear on the 24-cell as four ( cyan, magenta, yellow, and green ) hexagonal rings. Since the 24-cell is
self-dual, the 4 hexagonal rings can also be seen as 4 rings of 6 octahedral faces. Three such rings of octahedra are of
the same type as the one illustrated here
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where the common triangular faces of the 6 octahedra in the ring are shaded.

The fourth ring, corresponding to the green ring of 6 octahedra, all of which are in the central cuboctahedron, is of the
type similarly illustrated here

The three similar rings can be thought of as space-like, while the distinct fourth ring can be thought of as timelike.

Note that the 6th octahderon of the distinct ring consists of the exterior of the outer octahedron, going all the way to
infinity.

Note also that if you were to try to construct a Rodin coil, you would have to be careful that the loops are oriented
correctly with respect to each other as shown in the 24-cell illustrations, and that the cuboctahedron projection
illustration obscures some of that orientation information.

You should realize that flows through the Rodin coil would be described by the dual 24-cell to the 24-cell used in
construction of the windings of the Rodin coil, and

that flow within a Rodin coil would be internal for the 3 similar rings, but would be a flow from the outside of the
Rodin coil through the center of the Rodin coil and exiting into the opposite outside, through the center of the distinct
fourth ring.
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Such a Rodin Coil could be a GateWay Junction controlling .

 

Such a GateWay Junction constructed of /\ = 0 Ordinary Matter might act as a regulatory Josephson Junction between
/\ > 0 Special Conformal Cone-Space Dark Energy and /\ < 0 Dark Matter.

/\ > 0 Antigravity

As Jack Sarfatti has noted, the gravitationally repulsive nature of /\ > 0 material means that /\ > 0 material could
be used as antigravity for transportation, etc., in Gravitationally Bound Domains (including Earth).

As for regions of our Universe outside Gravitationally Bound Domains, where /\ > 0 is the prevalent Vacuum State,
the Special Conformal nature of /\ > 0 means that Special Conformal SpaceWarp Drive could be used in regions
of our Universe outside Gravitationally Bound Domains.

 

What might be the magnitude of a /\ energy source here on Earth?

As Richard Feynman says in Lecture 11.2 of his Feynman Lectures on Gravitation (Addison-Wesley 1995), at page
154:

"... we may give an interpretation of the theory of gravitation ... as follows: ... Consider a small three-
dimensional sphere ... [ in a ] three-space perpendicular to the time axis ... Its actual radius exceeds the
radius calculated by Euclidean geometry ... by an amount proportional ... [ by the factor ] G / 3 c^2 ... to
the amount of matter inside the sphere ... one fermi per 4 billion metric tons ... we require the same result
to hold in any coordinate system regardless of its velocity. ...".

http://www.stardrive.org/
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The potential energy difference between the /\ > 0 Special Conformal Cone-Space Vacuum and the /\ = 0 Flat
Minkowski Vacuum might be very great, on the order of Feynman's factor of G / 3 c^2 =

= 6 x 10^(-8) cm^3 / g sec^2 x (1/27) x 10^(-20) sec^2 / cm^2 =

= 2 x 10^(-29) cm/g

The energy of an electromagnetic current needed for a Rodin Coil Josephson Junction GateWay might be very much
smaller, so that a huge amount of energy might be obtainable here on Earth.

 

Perhaps Quantum Consciousness Resonance phenomena might be useful in making and controlling a Rodin Coil
Josephson Junction GateWay (compare the energy sources of The Matrix and Akira).

 

 

/\ and Chiao QM-GR Transduction of EM-Gravity

The interplay between the /\ > 0 Special Conformal Cone-Space Vacuum and the /\ = 0 Flat Minkowski Vacuum may
be similar to the proposal by Raymond Chiao in gr-qc/0303100 where he says:

"... It should be kept in mind that QM not only describes microscopic phenomena, but also macroscopic phenomena,
such as superconductivity. Specifically, I would like to point out the following three conceptual tensions:

(1) The spatial nonseparability of physical systems due to entangled states in QM, versus the complete spatial
separability of all physical systems in GR ... which is a local realistic field theory. ...
(2) The equivalence principle of GR, versus the uncertainty principle of QM.
(3) The mixed state (e.g., of an entangled bipartite system, one part of which falls into a black hole; the other of
which flies off to infinity) in GR, versus the pure state of such a system in QM. ...[this]... concerns the problem
of the natures of information and entropy in QM and GR.

... These conceptual tensions originate from the superposition principle of QM, which finds its most dramatic
expression in the entangled state of two or more spatially separated particles of a single physical system, which in turn
leads to Einstein-Podolsky-Rosen (EPR) effects. It should be emphasized here that it is necessary to consider two or
more particles for observing EPR phenomena, since only then does the configuration space of these particles no longer
coincide with that of ordinary spacetime. ... This mathematical nonfactorizability implies a physical nonseparability of
the system, and leads to instantaneous, space-like correlations-at-a-distance in the joint measurements of the properties
(e.g., spin) of discrete events ... we have observed nonlocal features of the world. ... a fundamental spatial
nonseparability of physical systems has been revealed ... the observed space-like EPR correlations occur on
macroscopic, non-Planckian distance scales, where the conceptual tension (1) between QM and GR becomes most
acute. ... there are new issues which crop up due to the long-range nature of the gravitational force, which are absent in
special relativity, but present in general relativity. ... It is therefore natural to look to the realm of macroscopic
phenomena associated with quantum fluids, rather than phenomena at microscopic, Planck length scales, in our search
for ... experimental consequences. ...

... a macroscopically coherent quantum system, e.g., a quantum fluid such as the electron pairs inside a
superconductor, usually possesses an energy gap which separates the ground state of the system from all possible
excited states of the system. ... these quantum fluids are protectively entangled, in the sense that the existence of some
sort of energy gap separates the nondegenerate ground state of the system from all excited states, and hence prevents
any rapid decoherence due to the environment. Under these circumstances, the macroscopically entangled ground state
of a quantum fluid, becomes a meaningful global concept, and the notion of nonlocality, that is, the spatial
nonseparability of a system into its parts, enters in an intrinsic way into the problem of the interaction of matter with

http://xxx.lanl.gov/abs/gr-qc/0303100
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gravitational fields. ...

... there should exist a difference between classical and quantum matter in their respective responses to gravitational
tidal fields. At a fundamental level, this difference arises from the quantum phase shift which is observable in the shift
of the interference fringe pattern that results from an atom travelling coherently along two nearby, but intersecting,
geodesics in the presence of spacetime curvature ...

... Another difference between a classical and a quantum liquid drop is the possibility of the presence of quantized
vortices in the latter, along with their associated persistent, macroscopic current flows. These quantum flows possess
quantized vorticities of ±h/m, where m is the mass of the superfluid atom. ...

... particles in a macroscopically coherent quantum many-body system, i.e., a quantum fluid, are entangled with each
other in such a way that there arises an unusual "quantum rigidity" of the system, closely associated with what London
called "the rigidity of the macroscopic wavefunction" ... One example of such a rigid quantum fluid is the
"incompressible quantum fluid" in both the integer and the fractional quantum Hall effects ... This rigidity arises from
the fact that there exists an energy gap (for example, the quantum Hall gap) which separates the ground state from all
the low-lying excitations of the system. This gap, as pointed out above, also serves to protect the quantum
entanglement present in the ground state from decoherence due to the environment, provided that the temperature of
these quantum systems is sufficiently low. Thus these quantum fluids exhibit a kind of "gap-protected quantum
entanglement." Furthermore, the gap leads to an evolution in accordance with the quantum adiabatic theorem: The
system stays adiabatically in a rigidly unaltered ground state, which leads in first-order perturbation theory to quantum
diamagnetic effects. Examples of consequences of this "rigidity of the wavefunction" are

the Meissner effect in the case of superconductors, in which the magnetic field is expelled from their interiors,
and
the Chern-Simons effect in the quantum Hall fluid, in which the photon acquires a mass inside the fluid. ...

... The Meissner effect in a superconductor is closely analogous to the Higgs mechanism of high-energy physics, in
which the physical vacuum also spontaneously breaks local gauge invariance, and can also be viewed as forming a
condensate which possesses a single-valued complex order parameter with a well-defined local phase. From this
viewpoint, the appearance of the London penetration depth for a superconductor is analogous in an inverse manner to
the appearance of a mass for a gauge boson, such as that of the W or Z boson. Thus, the photon, viewed as a gauge
boson, acquires a mass inside the superconductor, such that its Compton wavelength becomes the London penetration
depth.

Similar considerations apply to the effect of the Chern-Simons term in the quantum Hall fluid. ...

 ... Closely related to this spontaneous symmetry breaking process is the appearance of Yang's off-diagonal long-range
order (ODLRO) of the reduced density matrix in the coordinate-space representation for most of these macroscopically
coherent quantum systems ... In particular, there seems to be no limit on how far apart Cooper pairs can be inside a
single superconductor before they lose their quantum coherence. ODLRO and spontaneous symmetry breaking are both
purely quantum concepts with no classical analogs. ...

... Due to its gyroscopic nature, the spin vector of an electron undergoes parallel transport during the passage of a GR
wave. The spin of the electron is constrained to lie inside the space-like submanifold of curved spacetime. This is due
to the fact that we can always transform to a co-moving frame, such that the electron is at rest at the origin of this
frame. In this frame, the spin of the electron must be purely a space-like vector with no time-like component. This
imposes an important constraint on the motion of the electron's spin, such that whenever the space-like submanifold of
spacetime is disturbed by the passage of a gravitational wave, the spin must remain at all times perpendicular to the
local time axis. If the spin vector is constrained to follow a conical trajectory during the passage of the gravitational
wave, the electron picks up a Berry phase proportional to the solid angle subtended by this conical trajectory after one
period of the GR wave. In a manner similar to the persistent currents induced by the Berry phase in systems with
ODLRO ... such a Berry phase induces an electrical current in the quantum Hall fluid, which is in a macroscopically
coherent ground state ... This macroscopic current generates an EM wave. Thus a GR wave can be converted into an
EM wave. By reciprocity, the time-reversed process of the conversion from an EM wave to a GR wave must also be
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possible. ...

... While the precise form of the nonrelativistic Hamiltonian is not known for the many-body system in a weakly
curved spacetime consisting of electrons in a strong magnetic field, I conjecture that it will have the form ...

... H = 1/(2m) ( p - a - b )^2 + V ...

where the particle index, the spin, and the tetrad indices have all been suppressed. Upon expanding the square, it
follows that for a quantum Hall fluid of uniform density, there exists a cross-coupling or interaction Hamiltonian term
of the form

H_int = a . b

which couples the electromagnetic a field to the gravitational b field. In the case of time-varying fields, a(t) and b(t)
represent EM and GR radiation, respectively. ...

... In first-order perturbation theory, the quantum adiabatic theorem predicts that there will arise the cross-coupling
energy between the two radiation fields mediated by the quantum fluid ... For the adiabatic theorem to hold, there must
exist an energy gap Egap (e.g., the quantum Hall energy gap) separating the ground state from all excited states, in
conjunction with the approximation that the time variation of the radiation fields must be slow compared to the gap
time hbar / E_gap. This suggests that under these conditions, there might exist an interconversion process between
these two kinds of classical radiation fields mediated by this quantum fluid ...

... The question immediately arises: EM radiation is fundamentally a spin 1(photon) field, but GR radiation is
fundamentally a spin 2 (graviton) field. How is it possible to convert one kind of radiation into the other, and not
violate the conservation of angular momentum? The answer: The EM wave converts to the GR wave through a
medium. Here specifically, the medium of conversion consists of a strong DC magnetic field applied to a system of
electrons. This system possesses an axis of symmetry pointing along the magnetic field direction, and therefore
transforms like a spin 1 object. When coupled to a spin 1 (circularly polarized) EM radiation field, the total system can
in principle produce a spin 2 (circularly polarized) GR radiation field, by the addition of angular momentum. However,
it remains an open question as to how strong this interconversion process is between EM and GR radiation. ... the size
of the conversion efficiency of this transduction process needs to be determined by experiment. ...

... We can see more clearly the physical significance of the interaction Hamiltonian H_int = a . b once we convert it
into second quantized form and express it in terms of the creation and annihilation operators for the positive frequency
parts of the two kinds of radiation fields, as in the theory of quantum optics, so that in the rotating-wave approximation

... H_int = a* b + b* a ...

where the annihilation operator a and the creation operator a* of the single classical mode of the plane-wave EM
radiation field corresponding the a term, obey the commutation relation [a, a*] = 1, and where the annihilation
operator b and the creation operator b* of the single classical mode of the plane-wave GR radiation field
corresponding to the b term, obey the commutation relation [b, b*] = 1. (This represents a crude, first attempt at
quantizing the gravitational field, which applies only in the case of weak, linearized gravity.) The first term a* b then
corresponds to the process in which a graviton is annihilated and a photon is created inside the quantum fluid, and
similarly the second term b* a corresponds to the reciprocal process, in which a photon is annihilated and a graviton is
created inside the quantum fluid. ...

... In the case of superconductors, Cooper pairs of electrons possess a macroscopic phase coherence, which can lead to
an Aharonov-Bohm-type interference absent in the ionic lattice.

Similarly, in the quantum Hall fluid, the electrons will also possess macroscopic phase coherence, ... which can lead to
Berry-phase-type interference absent in the lattice.

Furthermore, there exist ferromagnetic superfluids with intrinsic spin, in which an ionic lattice is completely absent,
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such in spin-polarized atomic BECs ... and in superfluid helium 3. In such ferromagnetic quantum fluids, there exists
no ionic lattice to give rise to any classical response which could prevent a quantum response to tidal gravitational
radiation fields. The Berry-phase-induced response of the ferromagnetic superfluid arises from the spin connection (see
the above minimal-coupling rule, which can be generalized from an electron spin to a nuclear spin coupled to the
curved spacetime associated with gravitational radiation), and leads to a purely quantum response to this radiation. The
Berry phase induces time-varying macroscopic quantum flows in this ferromagnetic ODLRO system ... which
transports time-varying orientations of the nuclear magnetic moments. This ferromagnetic superfluid can therefore also
in principle convert gravitational into electromagnetic radiation, and vice versa, in a manner similar to the case
discussed above for the ferromagnetic quantum Hall fluid.

Thus we expect there to exist differences between classical and quantum fluids in their respective linear responses to
weak external perturbations associated with gravitational radiation.

Like superfluids, the quantum Hall fluid is an example of a quantum fluid which differs from a classical fluid in its
current-current correlation function ... in the presence of GR waves. In particular, GR waves can induce a transition of
the quantum Hall fluid out of its ground state only by exciting a quantized, collective excitation across the quantum
Hall energy gap. This collective excitation would involve the correlated motions of a macroscopic number of electrons
in this coherent quantum system. Hence the quantum Hall fluid is effectively incompressible and dissipationless, and is
thus a good candidate for a quantum antenna. ...

... In general relativity, there exists in general no global time coordinate that can apply throughout a large system, since
for nonstationary metrics, such as those associated with gravitational radiation, the local time axis varies from place to
place in the system. It is therefore necessary to set up operationally a general laboratory frame by which an observer
can measure the motion of slowly moving test particles in the presence of weak, time-varying gravitational radiation
fields. For either a classical or quantum test particle, the result is that its mass m should enter into the Hamiltonian
through the replacement of p - eA by p - eA - mN, where N is the small, local tidal velocity field induced by
gravitational radiation on a test particle located at X_a relative to the observer at the origin (i.e., the center of mass) of
this frame ... Due to the quadrupolar nature of gravitational tidal fields, the velocity field N for a plane wave grows
linearly in magnitude with the distance of the test particle from the center of mass, as seen by the observer located at
the center of mass of the system. Therefore, in order to recover the standard result of classical GR that only tidal
gravitational fields enter into the coupling of radiation and matter, one expects in general that a new characteristic
length scale L corresponding to the typical size of the distance X_a separating the test particle from the observer, must
enter into the determination of the coupling constant between radiation and matter. For example, L can be the typical
size of the detection apparatus (e.g., the length of the arms of the Michelson interferometer used in LIGO), or of the
transverse Gaussian wave packet size of the gravitational radiation, so that the coupling constant associated with the
Feynman vertex for a graviton-particle interaction becomes proportional to the extensive quantity sqrt(GL), instead of
an intensive quantity involving only sqrt(G). For the case of superconductors, treating Cooper pairs of electrons as
bosons, we would expect the above arguments would carry over with the charge e replaced by 2e and the mass m
replaced by 2m. ...

... Returning to the general problem of quantum fields embedded in curved spacetime, we recall that the ground state of
a superconductor, which possesses spontaneous symmetry breaking, and therefore ODLRO, is very similar to that of
the physical vacuum, which is believed also to possess spontanous symmetry breaking through the Higgs mechanism.
In this sense, therefore, the vacuum is "superconducting." The question thus arises: How does a ground or "vacuum"
state of a superconductor, and other quantum fluids viewed as ground states of nonrelativistic quantum field theories
with ODLRO, interact with dynamically changing spacetimes, e.g., a GR wave? ...

... we suspect that there might exist superconductors, viewed as quantum fluids, which are transducers between EM
and GR waves ... If the quantum transducer conversion efficiency turns out to be high, this will lead to an avenue of
research which could be called "gravity radio." ... We have obtained an upper limit on the conversion efficiency for
YBCO at liquid nitrogen temperature of 1.6 x 10^(-5). Details of this experiment will be reported elsewhere ...[see gr-
qc/0304026 ]...".

 

http://xxx.lanl.gov/abs/gr-qc/0304026
http://xxx.lanl.gov/abs/gr-qc/0304026
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Perhaps Quantum Consciousness Resonance phenomena might be useful in using Chiao QM-GR Transduction of EM-
Gravity to make and control a Rodin Coil Josephson Junction GateWay (compare the energy sources of The Matrix

and Akira).

 

 [ July 2004 note by Frank D. (Tony) Smith, Jr., on

Josephson Junctions and Dark Energy

Consider the experimental results mentioned in the Beck and Mackey paper at http://xxx.lanl.gov/abs/astro-ph/0406504
in which they say:

"... the zero-point term has proved important in

explaining X-ray scattering in solids ... ;
understanding of the Lamb shift ... in hydrogen ... ;
predicting the Casimir effect ... ;
understanding the origin of Van der Waals forces ... ;
interpretation of the Aharonov-Bohm effect ... ;
explaining Compton scattering ... ; and
predicting the spectrum of noise in electrical circuits ... .

It is this latter effect that concerns us here. ... We predict that the measured spectrum in Josephson junction
experiments must exhibit a cutoff at the critical frequency nu_c ... [ corresponding to the currently observed Dark
Energy density 0.73 x critical density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3 ]... If not, the corresponding vacuum
energy density would exceed the currently measured dark energy density of the universe. ... The energy associated with
the computed cutoff frequency nu_c ...[ about 1.7 x 10^12 Hz ]...

E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ...

coincides with current experimental estimates of neutrino masses. .. It is likely that the Josephson junction experiment
only measures the photonic part of the vacuum fluctuations, since this experiment is purely based on electromagnetic
interaction. ...

If it is possible to increase the maximum frequency by a factor of about 3, then this experiment could provide valuable
information on the nature of dark energy. ...

If the frequency cutoff is observed, it could be used to determine the fraction ... of dark energy density that is produced
by electromagnetic processes ...

Finally, we conjecture that it will be interesting to re-analyze experimentally observed 1/f noise in electrical circuits
under the hypothesis that it could be a possible manifestation of suppressed zero-point fluctuations. ... Our simple
theoretical considerations show that 1/f noise arises naturally if bosonic vacuum fluctuations are suppressed by
fermionic ones. ...".

AS TO THE ISSUE OF LORENTZ INVARIANCE OF A CUTOFF 
at higher energies than have yet been observed
in Josephson Junction fluctuations, 
my view is that you need to have ALL the forces 
(gravity, color, weak, and QED) to get cancellations 
that give a cosmological constant near zero, 
and when you get energetic enough to introduce neutrinos, 
you are effectively bringing in the weak force 
that is felt by the neutrinos so that you begin to change 
the equation (or introduce a cut-off) at that energy.
Since the cut-off is due to introduction of weak force effects 

http://www.innerx.net/personal/tsmith/TShome.html
http://xxx.lanl.gov/abs/astro-ph/0406504
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(and probably NOT a simple hard-line energy/frequency cut-off, 
which could violate Lorentz symmetry) 
it probably is a cut-off regulated by the gauge symmetry 
of the weak force. As Lubos Motl said in an spr post : 
"... cutoffs ...[can be]... Lorentz invariant ... the gauge 
symmetries: the regulators must be of specific kind to preserve 
these kinds of symmetry - but they almost always preserve 
Lorentz symmetry. ...", 
so the cut-off due to the phasing in of the weak force probably 
does not violate Lorentz symmetry.
As you go to higher and higher energies, 
you introduce more and more forces, etc, 
and in the high-energy limit of D4-D5-E6-E7-E8 VoDou Physics 
there are cancellations due to subtle supersymmetry.

AS TO EXPERIMENTAL RESULTS, Beck and Mackey say:

1 - the critical density in our universe now is about 5 GeV/m^3

2 - it is made up of Dark Energy : Dark Matter : Ordinary Matter
    in a ratio DE : DM : OM = 73 : 23 : 4

3 - the density of the various types of stuff in our universe now is
    DE = about 4 GeV/m^3
    DM = about 1 GeV/m^3
    OM = about 0.2 GeV/m^3

4 - the density of vacuum fluctuations already observed
    in Josephson Junctions is about 0.062 GeV/m^3
    which is for frequencies up to about 6 x 10^11 Hz

5 - the radiation density (for photons) varies with frequency
    as the 4th power of the frequency, i.e., as ( pi h / c^3 ) nu^4

6 - if Josephson Junction frequencies were to be experimentally
    realized up to 2 x 10^12 Hz, then, if the photon vacuum fluctuation
    energy density formula were to continue to hold,
    the vacuum energy density would be seen to be 0.062 x (20/6)^4 =
    = about 7 GeV/m^3 which exceeds the total critical density
    of our universe now

7 - to avoid such a divergence being physically realized,
    neutrinos should appear in the vacuum at frequencies high
    enough that E = h nu exceeds their mass of about 8 x 10^(-3) eV,
    or at frequencies over about 1.7 x 10^12 Hz

8 - if Josephson Junctions could be developed to see vacuum
    fluctuation frequencies up to 10^12 Hz, and if the
    photon equation were to hold there, then the obseved vacuum
    fluctuation density would be about 0.5 GeV/m^3
    which is well over the 0.2 GeV/m^3 Ordinary Matter energy density
    which means that
    DE and/or DM COMPONENTS WOULD BE SEEN IN VACUUM FLUCTUATIONS
    IN JOSEPHSON JUNCTIONS THAT GO UP TO 10^12 HZ FREQUENCY

As to the experimental question:

HOW TO DESIGN A 10^12 HZ JOSEPHSON JUNCTION ?

A PhysicsWeb article by Belle Dume at
http://physicsweb.org/article/news/8/6/17
describes the Beck and Mackey paper, saying
"... In 1982, Roger Koch and colleagues,
then at the University of California at Berkeley
and the Lawrence Berkeley Laboratory,
performed an experiment in which they measured
the frequency spectrum of current fluctuations in Josephson junctions.
Their system was cooled to millikelvin temperatures
so that thermal vibrations were reduced to a minimum,
leaving only zero-point quantum fluctuations. ...".

So, our junction must be cooled to a few millikelvin,
which was done back in 1982,
which means that the next question is how to find a junction
sensitive to terahertz fluctuations.
Here are a couple of relevant references:

According to a paper by at
http://www.iop.org/EJ/abstract/0953-2048/15/12/309
Terahertz frequency metrology based on high-Tc Josephson junctions

http://www.lns.cornell.edu/spr/2001-06/msg0033286.html
http://physicsweb.org/article/news/8/6/17
http://www.iop.org/EJ/abstract/0953-2048/15/12/309
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J Chen1, H Horiguchi1, H B Wang1, K Nakajima1, T Yamashita2 and P H Wu3
1 Research Institute of Electrical Communication,
Tohoku University, 2-1-1 Katahira, Aoba-ku, Sendai 980-8577, Japan
2 New Industry Creation Hatchery Center, Tohoku University,
04 Aza-aoba, Aramaki, Aoba-ku, Sendai 980-8579, Japan
3 Department of Electronic Science and Engineering,
University of Nanjing, Nanjing 210093, People's Republic of China
Received 1 July 2002
Published 22 November 2002:
"...  Using YBa2Cu3O7/MgO bicrystal Josephson junctions
operating between 6-77 K,
we have studied their responses
to monochromatic electromagnetic radiation from 50 GHz to 4.25 THz.
We have obtained direct detections for radiation
at 70 K from 50 GHz to 760 GHz
and
at 40 K from 300 GHz to 3.1 THz. ...".

Some details of how to make such things were outlined at
http://fy.chalmers.se/~tarasov/e1109m_draft.htm
by E. Stepantsov a,b, M. Tarasov a,c, A.Kalabukhov a,d,
T. Lindströoem a, Z. Ivanov a, T. Claeson a
a MINA, Chalmers University of Technology and Göteborg University,
GothenburgGöteborg, SE-41296, Sweden
b Institute of Crystallography, Leninsky Prosp 59, Moscow 117333, Russia
c Institute of Radio Engineering and Electronics, Mokhovaya 11,
Moscow 101999, Russia
d Department of Physics, Moscow State University, 119899 Moscow, Russia
dated August 2001
"... Submicron YBCO bicrystal Josephson junctions
and devices for high frequency applications were designed, fabricated
and experimentally studied.  
The key elements of these devices are bicrystal sapphire substrates. 
... A technological process based on deep ultraviolet photolithography
using a hard carbon mask was developed for the fabrication of 0.4-0.6 mm
wide Josephson junctions. ...
These junctions were used as Josephson detectors and spectrometers
at frequencies up to 1.5 THz ...".

As to the possibility of using arrays of Josephson junctions,
here is a relevant article:

A paper entitled
Averaged Equations for Distributed Josephson Junction Arrays
at
http://www.physics.gatech.edu/mbennett/dist2003.pdf
by Matthew Bennett and Kurt Wiesenfeld says:
"... The Kirchhoff limit is valid provided the size of the system
is small compared to the wavelength of the electromagnetic radiation.
As it happens, the twin technological goals of generating higher
operating frequencies ...
and larger output powers (and thus more junctions)
both work against this limit. ...
To take an example,
an array operating at 300 GHz - not a particularly high frequency
for Josephson junctions - corresponds to a wavelength of 0.4 millimeters
when the index of refraction is 2.5;
for a typical spacing of 10 micrometers,
this is about the same size as an array of about 40 junctions - not a
particularly large number for Josephson arrays ...
at higher frequencies
the current in the wire is not necessarily spatially uniform,
so the wire becomes a significant dynamical entity which couples
the junctions along its length. ... we model the wire as a lossless
transmission line ...
...
The resonant case is especially revealing, and leads to significant
physical insight into achieving attracting synchronized dynamics.
The tighter the clusters,
the more likely it is that phase locked solutions appear. ...
There are also hints
that distributed arrays exhibit fundamentally different phenomena
than their lumped counterparts.
In one case, experiments on distributed Josephson arrays
reported evidence of super-radiance ...".                            

Here is picture that I have in my mind for building 
a Josepson Junction device for exploring vacuum fluctuations:

http://fy.chalmers.se/~tarasov/e1109m_draft.htm
http://www.physics.gatech.edu/mbennett/dist2003.pdf
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Consider the nested tori and linked circles of  a Clifford-Hopf
3-sphere fibration. This picture 

shows one torus,
so imagine a lot of tori nested as in this picture

These pictures 

show that for any given torus in the nesting 
the circles are interlinked similarly to 24-cell paths.

Let each circle be a superconducting wire carrying some current,
and
let all the circles be embedded in an insulator so that the
whole thing has characteristics of a lot of Josephson Junctions
and
then play with various magnetic field configurations
and
then watch what happens.

[[ 2009 addendum -

In their paper Higher order Josephson effects arXiv 0808.1892 Roman V. Buniy and Thomas W.
Kephart said: "... Gaussian linking of superconducting loops containing Josephson junctions with enclosed
magnetic fields give rise to interference shifts in the phase that modulates the current carried through the
loop, proportional to the magnitude of the enclosed flux. We generalize these results to higher order
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linking of a superconducting loop with several magnetic solenoids, and show there may be
interference shifts proportional to the product of two or more fluxes. ... The simplest example is a
Borromean ring arrangement ...

... where the semiclassical path corresponds to one ring, which has higher order linking with two flux
tubes carrying fluxes PHI_1 and PHI_2, which make up the other two rings. We found the phase shift in
this system is ...[ proportional to the product PHI_1 PHI_2 ]... Higher order cases were explored in ...[
hep-th/0611335 and hep-th/0611336 ]... and shown to be related to commutator algebras of homotopy
generators of the configuration space R3 \ { T1 u T2 } , where T1 and T2 are the tubes containing the
fluxes. ... The same general logic can be applied to systems of superconductors, Josephson junctions, and
magnetic fluxes where the Josephson effect can arise ...". ]]

In order to get up to the terahertz energy level you might
have to fabricate the thing on sub-millmeter scales,
which should be fun. When you get down to micron - nanometer 
scales, you get to scales of subcellular biological structures 
such as microtubules and centrioles (this picture

shows centriole structure), so maybe evolution has already
built some related stuff into our cells,
and maybe this stuff is on the borderline between
conventional semiconductor/superconductor fabrication
and biological growth of structures.  

 ]

 

Tony Smith's Home Page ......
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Tony Smith's Home Page

Segal's Conformal Theory
and

Conformal GraviPhotons
Complex SpaceTime
SpaceTime ShapeChanging
Using Hopf Structure for coherent GraviPhoton phenomena
Casimir Vacuum Energy Forces and Conformal GraviPhotons
Spheres, Rodin Coils, Kron, and Negative Permittivity
Quaternions and GraviPhotons
GraviPhoton Force Strength
Astrophysical Phenomena

Red Shift
MOND
Universe, Unispace, and Gravitationally Bound Domains

Pioneer Observations
Earth Experiments

Wavelets and the Conformal Group
Renormalization

Momentum Space
Linear and Angular Momentum

Radon Transforms
GraviPhotons and the Cosmological Constant
GraviPhotons and SU(5) GUT Monopoles
Mannheim Weyl Conformal Theory

 

Here are some Obituaries describing aspects of Segal's work, and references to current work of Alexander Levichev.

 

Graviphotons and Astrophysics

Why don't we see GraviPhotons all the time?

They only exist where either:

as Photons, they are in the Static/Induction Region; or

as Vector Gravitons, they are in a region of SpaceTime where curvature is significant (i.e., a region
not much smaller than R).

The SpaceTime regions where curvature is significant include:

Cosmological Regions;
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Astrophysical Regions, including Black Holes;
possibly Neutron Stars;
Elementary Particles; and
Unconventional Laboratory Experiments on Earth

( Compare angular momentum / electromagnetic relationships on many size scales. )

As to Cosmological Regions, in his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press
1976) (pages 72-75), Segal says:

"... & / &T , the generator of ... [Conformal SpaceTime}temporal evolution [where & denotes partial
derivative] ... appears in terms of Minkowski coordinates t,x,y,z [as] ...

&/&T = &/&t + (1/4)( t^2 + X^2 + y^2 +z^2 ) &/&t + ( t/2 )( x &/&x + y &/&y + z &/&z )

... the ... [Conformal SpaceTime] energy is ... positive, and exceeds (in all states) the special relativistic
[Minkowski] energy ... the two time scales differ only by at most about 1 part in 10^19 in the course of a
year (or less), and similarly for distance scales (scaled by the velocity of light); the difference is thus well
beyond the limits of present experimental capabilities. ...".

 

As to Astrophysical Black Hole and Neutron Star Regions, Segal did not discuss them in his work, which was oriented
primarily to cosmology (and some elementary particle theory), but not so much to structures as large as planets and
stars and smaller than the universe as a whole. Obviously, Black Holes are regions in which SpaceTime Curvature is
significant, but what other structures might also have significant curvature?

The following diagram, from Figure 1.1 of Black Holes, White Dwarfs, and Neutron Stars, by Shapiro and Teukolsky
(Wiley-Interscience 1983),

shows that dense Neutron Stars may have significant curvature. In the diagram, I added the red line to show things that
were 10% as large in radius as they need to be to form Black Holes of a given density, and the gold line to show
things that were 1% as large in radius as they need to be to form Black Holes of a given density.
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As to observations of phenomena that might be related to GraviPhoton phenomena in astrophysical structures,
Tom Van Flandern has a web site at URL http://www.metaresearch.org in which he has a review of the book Seeing
Red by Halton Arp. In the review, Van Flandern says that Arp's observations indicate that redshift is not just a
Doppler distance effect, but is at least in part also related to "... an inverse function of the age of that matter ...".

What does Arp mean by "age of that matter"?

To quote from the review:

"... the O-stars in clusters within our galaxy are redshifted with respect to the B-stars by another 10 km/s
or so -- something called the "K-effect" ...

these apparently ejected quasars [have] redshifts ordered inversely with distance from their parent [and
they] also tend to line up along the minor axis of the parent galaxy. ... the young-appearing objects with
the highest redshifts are aligned on either side of eruptive objects, which implies the ejection of
protogalaxies and the association of redshift with youth. Increasing distance from parent leads to brighter,
lower redshift objects, so this is the direction of evolution with age. ...

Faraday rotation caused by traversing a magnetized plasma can be measured for quasars. So the amount of
such rotation ought to be a distance indicator. But it was then discovered that quasars with redshifts of
about 2 had only 1/3 as much Faraday rotation as quasars with redshifts of about 1, when they ought to
have had twice as much rotation. By contrast, this is in accord with Arp's model because the redshift z = 2
quasars are intrinsically fainter, and therefore generally seen only at closer distances, than those with z =
1. ...".

How could "age" have any effect on redshift? Consider that the "young" objects with high redshift are closer to the
time of formation, and that the process of formation is not just a gravitational collapse, but is also a dynamical
ElectroMagnetic process involving very strong EM fields and related plasma effects that are not well understood by
conventional physics. Such EM effects may involve longitudinal photons due to the very large scale of the Near Field
in such dynamical astrophysical conditions, and so might produce redshift even though redshift is normally considered
to be a "gravity-only" phenomenon.

Elementary Particle Phenomena could be involved, especially if you use the Compton Radius Vortex viewpoint of the
D4-D5-E6-E7 physics model.

 

Segal died 30 August 1998 at the age of 79. A number of obituaries were published in the
Notices of the AMS 46 (June/July 1999) 659-668.

In one such obituary, Edward Nelson, who had Segal as advisor for his 1955 Chicago Ph.D., quoted Segal as saying
(in a 1992 publication):

"... Universal space-time is ... locally conformal to Minkowski space and globally conformal to the
Einstein universe E = R1 x S3 ... These developments ... suggest that the fundamental forces of Nature are
conformally invariant, but that the state of the Universe breaks the symmetry down to the Einstein
isometry group. This provides an alternative to the Higgs mechanism ...

and otherwise has implications for particle physics, including

the elimination of ultraviolet divergencies in representative nonlinear quantum fields,

the formulation of a unified invariant interaction Lagrangian,

http://www.metaresearch.org/
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assignments of observed elementary particles to irreducible unitary positive-energy representations of the
conformal group, and

the correlation of the S-matrix with the action in E of the generators of the infinite cyclic center of the
simply-connected form of the conformal group. ... ".

Segal spent much time and effort on a quadratic cosmological redshift that he claimed was implicit in the physics of
the Conformal Group. Segal's redshift was described by Bertram Kostant, who had Segal as advisor for his 1954
Chicago Ph.D., in another of the obituaries in the Notices of the AMS 46 (June/July 1999) 659-668.:

"... One particular nilpotent element, in the representation of SU(2,2) associated with solutions of
Maxwell's equations, defines the standard operator to determine the frequencies of light waves.

[John Baez, who had Segal as advisor for his 1986 MIT Ph.D., says: "... That's the generator of Minkowski time
translations. ... If you use the Minkowski Hamiltonian everywhere (there's one for each observer) you don't get the
redshift. ... ".]

But Irving focused on another element with a nonnegative spectrum, an element that was elliptic and not
nilpotent, but closely related ... This elliptic element has beautiful mathematical properties, like generating
an invariant cone. ... This elliptic element is at the heart of Segal's cosmological theory.

[John Baez says: "... That's the generator of Einstein time translations. ... if you use the Einstein Hamiltonian
everywhere you don't get the redshift. ... ".]

What he is saying is that it is the elliptic element that should be used to determine the energy of an
electromangnetic wave, and not the nilpotent element.

[John Baez says: "... But if we do that *everywhere*, we simply get physics on the Einstein universe R x S^3 - no
redshift. ... ".]

The redshift ... is accounted for by the difference between the elliptic and nilpotent element - negligible
locally, but significant at great distances. ...".

[John Baez says: "... Aha: this is the tricky part. How is it "accounted for by the difference" between these elements,
exactly? ... ".]

I. E. Segal, H. P. Jakobsen, B. Oersted, S. M. Paneitz, and B. Speh, in their article Covariant
chronogeometry and extreme distances: Elementary particles (Proc. Nat. Acad. Sci. USA 78 (1981) 5261-
5265, at page 5261), say: "... the energy of a photon in ...[ Conformal Unispace ]... splits Lorentz-
covariantly into a local and delocalized part. The local part is represented by the conventional energy
operator in ...[ Minkowski space-time ]... , which can be regarded as a submanifold of ...[ Conformal
Unispace ]... ; the delocalized part drives, essentially as an interaction hamiltonian, a redshift in very good
agreement with objective observations on galaxies and quasars. ...".

John Baez says: "... Segal used to say the dynamics of distant stars was governed by the Einstein Hamiltonian but we
saw them from the Minkowski viewpoint. However, he never clarified how this should actually work. ...".

In my opinion, it might work like this:

Our base-line experimental data for spectral lines comes from local (Earth-based or Solar-Earth) experiments all
of which lie that a region representable by Minkowski space-time;
Our long-distance astronomical spectral line observations come from experiments that extend beyond our local
region representable by Minkowski space-time, so that the relevant regions of our long-distance astronomical
spectral line observations must be represented by Conformal Unispace. Such Conformal Unispace measurements
of spectral lines will, as Segal, Jakobsen, Oersted, Paneitz, and Speh say, give "... a redshift in very good
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agreement with objective observations on galaxies and quasars ...".

Bertram Kostant said, in his Segal obituary article:

"... I have it from a highly reliable but unnamed source that there is a growing group of cosmologists who
have come to believe that the correct understanding of the redshift is some sort of fusion of the Doppler
effect and Irving's theory. So it is not impossible that Irving could turn out to be correct after all. ...".

I asked Bertram Kostant about that quote, and he said that he did not name the source because the source requested
anonymity because he (the source) wanted to avoid entanglement in the heated controversy that surrounds Segal's
redshift ideas. I think that it is regrettable that interesting scientific ideas become so involved in unpleasant
controversy that competent people become are intimidated from discussing such ideas. As to how and why Segal's
ideas became controversial, Edward Nelson, in his Segal obituary article, said:

"... Part of the reason lies in Segal's style of scientific exchange - at times is resembles that of
Giordano Bruno (later burned at the stake), who very shortly after his arrival in Geneva issued a
pamphlet on Twenty Errors Committed by Professor De la Faye in a Single Lesson. But part of the
fault lies with cosmologists and particle physicists intent on defending turf. ...".

As to what "... sort of fusion of the Doppler effect and Irving's theory ..." might turn out to be true, Segal, in the
General Conclusions section (pages 187-191) of his book Mathematical Cosmology and ExtraGalactic Astronomy
(Academic 1976) says:

"... In principle, there is no difficulty in combining the chronometric redshift theory with some degree of
expansion in accordance with a closed Friedmann model. As long as the rate of expansion is kept
sufficiently low ... the basic features of the Friedmann theory and its correlation with cosmology, apart
from the redshift itself, would be retained. Such a mixed theory cannot be excluded on a purely statistical
basis, and would permit conventional ideas concerning the evolution and age of galaxies to persist in the
combined theory without essential change. ...

... it remains to be explored to what extent observational estimates of [such things as] the mass density of
the universe ...[and]... energy production in galactic nuclei and quasars ... may be affected by employment
of the chronometric ... excess of the unienergy ... over the special relativistic energy ... i.e., of the ... energy
corresponding to the difference between the two times involved in the theory (... shown to be positive) ...
The amount of energy involved is ... quite substantial ...".

In their tribute to Irving Ezra Segal (Notices of the AMS 48 (January 2001) 9-16), Auber Daigneault and Arturo
Sangalli say:

"... It is not unthinkable that a rehabilitation of ... a cosmological constant ... /\ ... greater than zero ...,
originally related to the radius r of S3 ...[of Segal's]... EU = R x S3 ... by the equation r = /\^(-(1/2)), could
... help Irving Ezra Segal's chronometric cosmology get the attention it deserves. ...".

I want to conclude this section of this web page with another quote from Edward Nelson's Segal obituary article

"... It is rare for a mathematician to produce a life work that at the time can be fully and confidently
evaluated by no one, but the full impact of the work of Irving Ezra Segal will become known only to
future generations."

and

with a comment that at least one person, Alexander Levichev, is working on Segal's ideas by conducting a seminar on
Newton-Einstein-Segal, studying ways to apply Segal's ideas to Modelling Consciousness, and by putting on the web
in ps format a paper entitled On Mathematical Foundations and Physical Applications of Chronometry ( which paper was
published in the book "Semigroups in Algebra, Geometry and Analysis" ( ed. by Hofmann, Lawson, and Vinberg, Walter de Gruyter and Co, 1995
)).

http://math.bu.edu/people/levit/webcv-00.html
http://math.bu.edu/people/levit/geom01.html
http://math.bu.edu/people/levit/geom01.html
http://math.bu.edu/people/levit/spirit.html
http://math.bu.edu/people/levit/1.ps
http://math.bu.edu/people/levit/1.ps
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MOdified Newtonian Dynamics (MOND)

In astro-ph/0112069, Mordehai Milgrom says:

"... In the early 1980s I proposed a modifed-dynamics ... based on the fact that typical accelerations in galactic systems
are many orders of magnitude smaller than those encountered in the solar system. ... This modified dynamics,
MOND, introduces a constant with the dimensions of an acceleration, a_0, and posits that standard Newtonian
dynamics is a good approximation only for accelerations that are much larger than a_0. ... the basic point of MOND,
from which follow most of the main predictions, can be simply put as follows: a test particle at a distance r from a
large mass M is subject to the acceleration a given by

a^2 / a_0 = M G r^(-2)

when a << a_0, instead of the standard expression a = M G r^(-2) , which holds when a >> a_0. ... The value of the
acceleration constant a_0 that fits all the data discussed ...[ in the paper ]... is about 10^(-8) cm s^(-2) ...

... One immediate result ... is that at a large radius around a mass M, the orbital speed on a circular orbit becomes
independent of radius. This indeed was a guiding principle in the construction of MOND, which took asymptotic
flatness of galaxy rotation curves as an axiom ... When we count the mass of baryonic matter in such systems - in stars,
neutral and high-T gas, etc.- the total sum does not provide enough gravity to explain the observed accelerations in
such systems within standard physics. If we adhere to standard dynamics, the need for dark matter is the only solution
we can conceive. It is, however, possible that the laws of dynamics, proven in the laboratory and the solar system,
cannot be simply applied in the realm of the galaxies. ... Regarding galactic systems other than galaxies, the
comparison of the systematics of the observed mass discrepancy with the expectations from MOND are shown in
Figure 2

in Milgrom (1998) [ astro-ph/9810302 , which says:

http://xxx.lanl.gov/abs/astro-ph/0112069
http://www.astro.umd.edu/~ssm/mond/faq.html
http://xxx.lanl.gov/abs/astro-ph/9810302
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"... MOND is not a modification at large distances, but at low accelerations - which for a given mass are
attained at large distances ... there is no correlation of the discrepancy with system size. ...

... in particular ... the small dwarf spheroidals and LSB discs show large discrepancies, while the large
galaxy clusters evince only moderate discrepancies...." ]. ... based on analyzes referenced there.

The agreement is uniform, with one exception: The cores of rich x-ray clusters of galaxies show a considerable mass
discrepancy, while, according to MOND there shouldn't be any, because the accelerations there are only of the order of
a_0, and not much smaller. ( Application of MOND to the clusters at large, say within a few megaparsecs of the
center, does predict correctly the mass discrepancy. ) The resolution, by MOND, will have to be that these cores harbor
large quantities of still undetected baryonic matter, perhaps in the form of dim stars, perhaps as warm gas. The
environment, and history, of these cores is so unlike others that this would not be surprising. ...

... in interpreting data we equate observed accelerations with the gravitational field ... We can exemplify this point by
considering the claimed anomaly in the motions of the Pioneer 10 and 11 spacecraft. Analysis of their motion have
shown an unexplained effect ...[ see Anderson & al 2001, Study of the anomalous acceleration of Pioneer 10 and 11,
gr-qc/0104064 ]... that can be interpreted as being due to an unexplained constant acceleration towards the sun of
about 7 x 10^(-8) cm s^(-2) , of the order of a_0. ... MOND could naturally explain such an anomalous
acceleration ... It may well be that the modification enters the Pioneers motion, which corresponds to unbound,
hyperbolic motions, and the motion of bound, and quasi-circular trajectories in a different way. ...

... It is worth pointing out that in such a modified-gravity theory, the deep-MOND limit ... the deep-MOND regime (
a << a_0 ) ... corresponds to a theory that is conformally invariant, as discussed in Milgrom (1997) [ gr-
qc/9705003 which says:

"... The Poisson equation describes many physical problems in linear media such as electrostatics,
magnetostatics, steady-state diffusion and other potential flows in the presence of sources and sinks, and,
of course, Newtonian gravity. It can be generalized ... to describe, for example, non-linear media with a
response coefficient (dielectric constant, permeability, diffusion coefficient, etc.) that is a function of the
field strength. ... For example, ... as a modification of Newtonian gravity to replace the dark-matter
hypothesis for galactic systems ... In the modified dynamics discussed as an alternative to dark
matter, phenomenology requires just this ... conformally invariant (CI) ... Our results here apply
then in the large-distance limit of this theory. ...". ]. ...

http://xxx.lanl.gov/abs/gr-qc/0104064
http://xxx.lanl.gov/abs/gr-qc/0104064
http://xxx.lanl.gov/abs/gr-qc/9705003
http://xxx.lanl.gov/abs/gr-qc/9705003
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... this asymptotic rotational speed depends only on the total mass M via V^4 = M G a_0 . This, according to MOND,
is the fact underlying the observed Tully-Fisher-type relations, by which the typical (mean) rotational velocity, V , in a
disc galaxy is strongly correlated with the total luminosity of the galaxy, L, in a relation of the form L ...[ proportional
to ]... V^alpha . The power alpha is around 3-4, and depends on the wavelength band at which L is measured. The
close agreement between this TF [ Tully-Fisher-type ] relation and the prediction of MOND is encouraging; but,
to test MOND more precisely on this count, one would have to bridge properly the mass-asymptotic-velocity MOND
relation with the commonly presented luminosity-bulk-velocity TF relation. One should use the luminosity in a band
where it is a good representative of the stellar mass, take into account not only the stellar mass, as represented by the
luminosity, but also the contribution of gas to the mass, and use the asymptotic velocity, as opposed to other measures
of the rotational velocity. It has emerged recently ... that if one does all this one indeed obtains a tight and accurate
relation of the form predicted by MOND. ...".

 

Universe, Unispace, and Gravitationally Bound Domains

Unconventional Laboratory Experiments on Earth

Gravity at Various Size-Scales

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (page 68), Segal says: "...
We use the term unispace (short for universal covering space) for the universal space ... unispace is conformally an
infinite-sheeted covering of Minkowski space augmented by a light cone at infinity. Similarly, unitime refers to the
natural time T in this space. ...".

 In the D4-D5-E6-E7-E8 VoDou Physics model, our 4-dimensional Physical SpaceTime Universe begins as a
relatively small spatial volume that is entirely high-energy unispace, in which all 15 generators of Conformal Spin(2,4)
Unispace, including the 4 Conformal GraviPhoton generators, are effective.

 

After some expansion, some regions of our Universe become Gravitationally Bound Domains (such as, for example,
Galaxies) in which the 4 Conformal GraviPhoton generators are frozen out, forming domains within our Universe like
IceBergs in an Ocean of Water.

Note that Gravitationally Bound Domains are defined by their gravitational accelerations, not by their size
- there is no correlation with system size.

The process of formation of Gravitationally Bound Domains releases (like latent heat of fusion when Ice freezes from
Water) the excess of the Conformal Unienergy of Unispace over the Poincare Energy of Minkowski space.
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Note that, within the Gravitationally Bound Domains there can exist Islands of Unispace in which all 15 generators of
Conformal Spin(2,4) remain effective (such as, for example, Protostar Clouds of Dust and Gas - like Puddles of Water
on an IceBerg floating in an Ocean of Water -

When a Protostar Clouds of Dust and Gas condense to form the Gravitationally Bound Domain of a Star
and its Planets, the process releases (like latent heat of fusion when Ice freezes from Water) the excess of
the Conformal Unienergy of Unispace over the Poincare Energy of Minkowski space).

 

During and after more expansion of our Universe as a whole, the Gravitationally Bound Domains do not expand within
themselves, but are carried apart from each other as in the familiar example of inflating a Balloon with Coins glued to
its surface.

Since our laboratories on our Earth are Gravitationally Bound Domains, our conventional experiments on Earth only
see the Poincare Energy of Minkowski space.

However:

Since the Pioneer spacecraft are not bound to our Solar System,
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the Pioneer Spacecraft are experiments beyond the Gravitationally Bound Domain of our
Earth-Sun Solar System.

In their Study of the anomalous acceleration of Pioneer 10 and 11, gr-qc/0104064, John D. Anderson, Philip A. Laing,
Eunice L. Lau, Anthony S. Liu, Michael Martin Nieto, and Slava G. Turyshev say: "... The latest successful precession
maneuver to point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when Pioneer 10 was at a distance
from the Sun of 75 AU. [The distance from the Earth was [about] 76 AU with a corresponding round-trip light time of
about 21 hour.] ... The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions will again be
favorable for an attempt around July, 2001. ... At a now nearly constant velocity relative to the Sun of 12.24 km/s,
Pioneer 10 will continue its motion into interstellar space, heading generally for the red star Aldebaran ... about 68
light years away ... it should take Pioneer 10 over 2 million years to reach its neighborhood....

Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.

... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ... The last communication from Pioneer
11 was received in November 1995, when the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11
should pass close to the nearest star in the constellation Aquila in about 4 million years ...

... Calculations of the motion of a spacecraft are made on the basis of the range time-delay and/or the Doppler shift in
the signals. This type of data was used to determine the positions, the velocities, and the magnitudes of the orientation
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this study. ... The Pioneer spacecraft only
have two- and three-way S-band Doppler. ... analyses of radio Doppler ... data ... indicated that an apparent anomalous
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous, constant acceleration with a
magnitude a_P = 8 x 10^(-8) cm / s^2 , directed towards the Sun ...

... The anomalous acceleration is too large to have gone undetected in planetary orbits, particularly for Earth and Mars.

... For Earth and Mars, delta_r is about -21 km and -76 km. However, the Viking data determines the difference
between the Mars and Earth orbital radii to about a 100 m accuracy, and their sum to an accuracy of about 150 m. The
Pioneer effect is not seen. Further, a perturbation in r produces a perturbation to the orbital angular velocity ... The
determination of the synodic angular velocity ... is accurate to 7 parts in 10^11 , or to about 5 ms accuracy in synodic
period. The only parameter that could possibly mask the spacecraft-determined a_R is ( G M_sun ). But a large error
here would cause inconsistencies with the overall planetary ephemeris ... Also, there would be a problem with the
advance of the perihelion of Icarus ... We conclude that the Viking ranging data limit any unmodeled radial
acceleration acting on Earth and Mars to no more than 0.1 x 10^(-8) cm / s^2 . ... the size of the anomalous
acceleration is of the order c H, where H is the Hubble constant ...

... The Aerospace Corporation's Compact High Accuracy Satellite Motion Program (CHASMP) ... analysis of Pioneer

http://xxx.lanl.gov/abs/gr-qc/0104064
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10 data ... showed an unmodeled acceleration in a direction along the radial toward the Sun ... The value is ( 8.65 +/-
0.03 ) x 10^(-8) cm / s^2 ... agreeing with JPL's result ...

... Without using the apparent acceleration, CHASMP shows a steady frequency drift of about -6 x 10^(-9) Hz / s, or
1.5 Hz over 8 years (one-way only). ...

... This equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with the apparent Pioneer
acceleration is a_P = a_t c. ...

... Having noted the relationships

a_P = c a_t

and that of ...

a_H = c H -> 8 x 10^(-8) cm / s^2

if H = 82 km / s / Mpc ...

we were motivated to try to think of any ... "time" distortions that might ... fit the CHASMP Pioneer results ... In other
words ...

Is there any evidence that some kind of "time acceleration" is being seen?

... In particular we considered ... Quadratic Time Augmentation. This model adds a quadratic-in-time
augmentation to the TAI-ET ( International Atomic Time - Ephemeris Time ) time transformation, as follows

ET -> ET + (1/2) a_ET ET^2

The model fits Doppler fairly well ...
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... There was one [other] model of the ...[time acceleration]... type that was especially fascinating. This model adds a
quadratic in time term to the light time as seen by the DSN station:

delta_TAI = TAI_received - TAI_sent ->

-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )

It mimics a line of sight acceleration of the spacecraft, and could be thought of as an expanding space model. Note that
a_quad affects only the data. This is in contrast to the a_t ... that affects both the data and the trajectory. ... This model
fit both Doppler and range very well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant
and a_P ... remains an interesting conjecture. ...".

 

 

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (pages 61-62 and 72),
Segal says:

"... Temporal evolution in ... Minkowski space ... is

H -> H + s I

... unispace temporal evolution ... is ...

H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)

...".

Therefore,

the Pioneer Doppler anomalous acceleration is an experimental observation of a system that is not
gravitationally bound in the Earth-Sun Solar System, and its results are consistent with Segal's Conformal

Theory.

 

Rosales and Sanchez-Gomez say, at gr-qc/9810085 :

"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts should be a
consequence of the existence of some local curvature in light geodesics when using the coordinate speed
of light in an expanding spacetime. This suggests that the Pioneer effect is nothing else but the detection of
cosmological expansion in the solar system. ... the ... problem of the detected misfit between the calculated
and the measured position in the spacecrafts ... this quantity differs from the expected ... just in a
systematic "bias" consisting on an effective residual acceleration directed toward the center of coordinates;
its constant value is ... H c ... This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic
orbit does not experience the systematic bias but only a very small correction ... which is not detectable ...
in the old Foucault pendulum experiment ... the motion of the pendulum experiences the effect of the Earth
based reference system being not an inertial frame relatively to the "distant stars". ... Pioneer effect is a
kind of a new cosmological Foucault experiment, the solar system based coordinates, being not the true
inertial frame with respect to the expansion of the universe, mimics the role that the rotating Earth plays in
Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound to the solar system (in a "periodic
orbit") are in one phase (non-expanding pennies-on-a-balloon) while unbound (escape velocity) objects are in another
phase (expanding balloon) that "feels" expansion of our universe is very similar to my view of such things as

http://xxx.lanl.gov/abs/gr-qc/9810085
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described on this page. The Rosales and Sanchez-Gomez paper very nicely unites:

the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and
the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez, can be summarized as a 2-phase model based
on Segal's work which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is described in which all 15
generators of the conformal group are effective, some of which are related to the dark energy by which our
universe expands; and
a metric for where we are, in regions dominated by ordinary matter, in which the 4 special conformal and 1
dilation degrees of freedom of the conformal group are suppressed and the remaining 10 generators (antideSitter
or Poincare, etc) are effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you see that the full conformal dark
energy region gives an "extra acceleration" that acts as a "quadratic in time term" that has been considered as an
explanation of the Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael
Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064 .

Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar anomalous acceleration in regions
where c^2 /\ dark energy / dark matter is effectively present. If there is a phase transition (around Uranus at 20 AU)
whereby ordinary matter dominates inside that distance from the sun and exotic dark energy / dark matter appears at
greater distances, then Jack's model could also explain the Pioneer anomaly and it may be that Jack's model with
ordinary and exotic phases and my model with deSitter/Poincare and Conformal phases may be two ways of looking at
the same thing. As to what might be the physical mechanism of the phase transition, Jack says

"... Rest masses of [ordinary matter] particles ... require the smooth non-random Higgs Ocean ... which
soaks up the choppy random troublesome zero point energy ...".

In other words in a region in which ordinary matter is dominant, such as the Sun and our solar system, the mass-giving
action of the Higgs mechanism "soaks up" the Dark Energy zero point conformal degrees of freedom that are dominant
in low-ordinary mass regions of our universe (which are roughly the intergalactic voids that occupy most of the
volume of our universe). That physical interpretation is consistent with my view.

It may be that the observation of the Pioneer phase transition at Uranus from ordinary to anomalous acceleration is an
experimental result that gives us a first look at dark energy / dark matter phenomena that could lead to energy sources
that could be even more important than the nuclear energy discovered during the past century.

 

In gr-qc/0104064, Anderson et al say:

"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the Sun ... we found that the
largest systematic error in the acceleration residuals was a constant bias, aP, directed toward the Sun. Such
anomalous data have been continuously received ever since. ...",

so that the transition from inner solar system Minkowski acceleration to outer Segal Conformal acceleration occurs at
about 20 AU, which is about the radius of the orbit of Uranus. That phase transition may account for the unique
rotational axis of Uranus,

http://xxx.lanl.gov/abs/gr-qc/0104064
http://xxx.lanl.gov/abs/gr-qc/0104064
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which lies almost in its orbital plane.

The most stable state of Uranus may be with its rotational axis pointed toward the Sun, so that the Solar hemisphere
would be entirely in the inner solar system Minkowski acceleration phase and the anti-Solar hemisphere would be in
entirely in the outer Segal Conformal acceleration phase.

Then the rotation of Uranus would not take any material from one phase to the other, and there would be no drag on
the rotation due to material going from phase to phase.

Of course, as Uranus orbits the Sun, it will only be in that most stable configuration twice in each orbit, but an orbit in
the ecliptic containing that most stable configuration twice (such as its present orbit) would be in the set of the most
stable ground states, although such an effect would be very small now.

However, such an effect may have been been more significant on the large gas/dust cloud that was condensing into
Uranus and therefore it may have caused Uranus to form initially with its rotational axis pointed toward the Sun.

In the pre-Uranus gas/dust cloud, any component of rotation that carried material from one phase to another would be
suppressed by the drag of undergoing phase transition, so that, after Uranus condensed out of the gas/dust cloud, the
only remaining component of Uranus rotation would be on an axis pointing close to the Sun, which is what we now
observe.

In the pre-Uranus gas/dust cloud, any component of rotation that carried material from one phase to another would be
suppressed by the drag of undergoing phase transition, so that, after Uranus condensed out of the gas/dust cloud, the
only remaining component of Uranus rotation would be on an axis pointing close to the Sun, which is what we now
observe.

Much of the perpendicular (to Uranus orbital plane) angular momentum from the original gas/dust cloud may have
been transferred (via particles "bouncing" off the phase boundary) to the clouds forming Saturn (inside the phase
boundary) or Neptune (outside the phase boundary, thus accounting for the substantial (relative to Jupiter) deviation of
their rotation axes from exact perpendicularity (see above image from Universe, 4th ed, by William Kaufmann,
Freeman 1994).
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According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer Solar System, astro-ph/0504367,
by Gary L. Page, David S. Dixon, and John F. Wallin:

"... the great distances of the outer planets from the Sun and the nearly circular orbits of Uranus and
Neptune makes it very difficult to use them to detect the Pioneer Effect. ... The ratio of the Pioneer
acceleration to that produced by the Sun at a distance equal to the semimajor axis of the planets is 0.005,
0.013, and 0.023 percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by 5.8
days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an equivalent change in aphelion
distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 10^11 cm for Uranus, Neptune, and Pluto. In the first two
cases, this is less than the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer planets. ... .... [C]omets ...
suffer ... from outgassing ... [ and their nuclei are hard to locate precisely ] ...".

 

According to a google cache of an Independent UK 23 September 2002 article by Marcus Chown:

"... The Pioneers are "spin-stabilised", making them a particularly simple platform to understand. Later
probes ... such as the Voyagers and the Cassini probe ... were stabilised about three axes by intermittent
rocket boosts. The unpredictable accelerations caused by these are at least 10 times bigger than a small
effect like the Pioneer acceleration, so they completely cloak it. ...".

 

Can we carry out Unconventional Laboratory Experiments on Earth that let us use all 15
generators of Conformal Spin(2,4), including the 4 Conformal GraviPhotons ?

To do that, we would have to construct an Island of Unispace - a process would require putting into the domain an
amount of energy at least equal to the excess of the Conformal Unienergy of Unispace for the domain over the
Poincare Energy of Minkowski space for the domain - like adding the latent heat of fusion when Ice melts to form
Water).

How much energy must be added?

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976) (page190-191), Segal says:

"... in the very natural form of ...Weyl's conformally oriented theory ... presented by Veblen ... there
intervene both a scalar and a vector field, such as are provided locally by the chronometric theory in the R
-> infinity limit. ... the mere modification of a Minkowski metric by the introduction of these two fields ...
is sufficient to imply all the observational consequences of general relativity (cf., e.g., Hawking and Ellis,
1973). ...

... The mechanism of energy production in galactic nuclei and quasars ... consists basically of the
transformation of the excess of the unienergy (1/i) (&/&T ) over the special relativistic energy (1/i)
(&/&t), i.e., of the new form of energy corresponding to the difference between the two times involved in
the theory (... shown to be positive) into elementary particle processes. ...

... the fundamental local dynamical variables of the chronometric theory, energy, momenta, etc., differ
from those of special relativistic field theory by terms of order 1/R, or less, where R is the radius of
the universe in conventional laboratory units. ... the subgroup ... O(2,3) ... facilitates mass splitting ... The
role of ... the D'Alembertian ... [] would be taken over by the Casimir operator for O(2,3), which differs

http://xxx.lanl.gov/abs/astro-ph/0504367
http://64.233.161.104/search?q=cache:MYH7D-sJq54J:farshores.proboards6.com/index.cgi%3Fboard%3Dgeneral%26action%3Ddisplay%26num%3D1095027248+%22Pioneer+anomaly%22+Neptune&hl=en&ie=UTF-8
http://farshores.proboards6.com/index.cgi?board=general&action=display&num=1095027248


Segal Conformal Physics and GraviPhotons

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SegalConf3.html[4/16/18, 1:35:49 AM]

essentially from [] ...[ of the Conformal Group Spin(2,4) = SU(2,2) ]... only by terms of order 1/R. ...".

and at pages 89-90:

"... The suitably scaled 15 linearly independent generators Lij of symmetries of unispace ... differ
from the 11 generators of the group of global conformal transformations in Minkowski space by
terms of order 1/R^2, as R -> infinity. ...

... It might appear anomalous that 15 vector fields converge to 11 vector fields. What happens is that two
ordered sets, each consisting of four of the Lij, converge to the same conformal fields in Minkowski space.
...

... define the (physically scaled) uni-energy-momentum vector to have the form

( - i (1/R) L(-1,0) , - i (1/R) L(-1,1) , i (1/R) L(-1,2) , i (1/R) L(-1,3) )

... (1/R) L(-1,j) and (1/R) L(j,4) both differ from ej &/&x'j by O(1/R^2), and agree in the limit R ->
infinity with the conventional energy-momentum component ej &/&x'j . The differences L(-1,j) - L(j,4)
thus are locally approximate absolute constants of the motion. As such they are locally approximately
representable by a slowly-varying vector field, which physically would appear most naturally as
potentially related to gravitational phenomena as in the Weyl-Veblen theory, but possibly related also to
microscopic processes as internal quantum numbers. ...".

For the design of our Unconventional Laboratory Experiment here on Earth, R would be the size of the domain of
the experiment, so that 1/R ( as well as 1/R^2 ) would be about 1/R = 1/1 = 1, and the excess of the Conformal
Unienergy of Unispace for the domain over the Poincare Energy of Minkowski space for the domain would be about
the total Poincare Energy of the total domain of the experiment, so that:

we would have to double the energy of the domain of the Unconventional Laboratory Experiment in order to
construct an Island of Unispace and get to use all 15 generators of Conformal Spin(2,4), including the 4

Conformal GraviPhotons, to build such things as Warp Drives, Complex Hyperspace Drives, etc.

 

Effectively, that means levitating the Unconventional Laboratory Experiment so that it is no longer part of a
Gravitationally Bound Domain. It must be freed, not only from being Gravitationally Bound to Earth, but also from
being Gravitationally Bound to the Sun and to the Milky Way Galaxy.

A useful configuration might be 4 Rodin coils arranged in the geometry of a Fuller Vector Eqilibrium Cuboctahedron.

Each Rodin coil would have the geometry of a Hopf fibration of a 3-sphere S3 by Clifford circles.
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There should be 4 coils, one for each of the 4 physical dimensions of SpaceTime, and they should be configured as 4
axes that are 3-dim projections of the 4-dim coordinate axes of the 4-dim 24-cell, i.e., as 4 axes of  Fuller's Vector

Equilibrium, the cuboctahedron,

 

The 4 Rodin Coil Clifford-Hopf Tori are indicated by the cyan, magenta, yellow, and green hexagonal "equators" of a
cuboctahedron
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which configuration is a 3-dimensional projection of the 4-dimensional 24-cell

Each of the 12 vertices of the cuboctahedron corresponds to 2 of the 24 vertices of the 24-cell, which 24 vertices are
the vertices of a green cuboctahedron, a red octahedron, and a blue octahedron.

Here is a different perspective illustration, patterned after Fig. 172 of Geometry and the Imagination (Anschauliche
Geometrie) by David Hilbert and S. Cohn-Vossen (Chelsea 1952), with 12 green vertices of a central cuboctahedron, 6
red vertices of an inner octahedron, and 6 blue vertices of an outer octahedron:
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The 4 Rodin Coil Clifford-Hopf Tori of the cyan, magenta, yellow, and green hexagonal "equators" of a
cuboctahedron appear on the 24-cell as four ( cyan, magenta, yellow, and green ) hexagonal rings:

Since the 24-cell is self-dual, the 4 hexagonal rings can also be seen as 4 rings of 6 octahedral faces.

Three such rings of octahedra are of the same type as the one illustrated here
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where the common triangular faces of the 6 octahedra in the ring are shaded.

The fourth ring, corresponding to the green ring of 6 octahedra, all of which are in the central cuboctahedron, is of the
type similarly illustrated here
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The three similar rings can be thought of as space-like, while the distinct fourth ring can be thought of as timelike.

Note that the 6th octahderon of the distinct ring consists of the exterior of the outer octahedron, going all the way to
infinity.

Note also that if you were to try to construct a Rodin coil, you would have to be careful that the loops are oriented
correctly with respect to each other as shown in the 24-cell illustrations, and that the cuboctahedron projection
illustration obscures some of that orientation information.

Also, you should realize that flows through the Rodin coil would be described by the dual 24-cell to the 24-cell used in
construction of the windings of the Rodin coil, and

that flow within a Rodin coil would be internal for the 3 similar rings, but would be a flow from the outside of the
Rodin coil through the center of the Rodin coil and exiting into the opposite outside, through the center of the distinct
fourth ring.

 

As noted by Johan E. Mebius, "... The 96 edges of the 24-cell make up 16 regular hexagons. ...". The Clifford-Hopf
configuration shown above uses 4x6 = 24 of the 96 edges, and 4 of the 16 regular hexagons. The remaining 72 edges,
or 12 hexagons, fall into three more distinct Clifford-Hopf configurations of 24 edges, or 4 hexagons, each.

You can think of the four Clifford-Hopf configurations as corresponding to four possible orientations in 4-dimensional
spacetime of Clifford-Hopf fibrations of the 3-sphere S3.

The Clifford-Hopf configurations are a finite version of the Hopf fibration of S3, as mentioned by Coxeter (in his book Regular
Complex Polytopes, 2nd ed, Cambridge 1991, pp. 53 and 204), where Coxeter says:

"... T. F. Banchoff (Senechal and Fleck ... 1988, Shaping Space: A Polyhedral Approach, Birkhauser, Boston and Basel .... p. 229) found a
... finite version of the Hopf fibration, ... a fibration of {3,4,3} [the 24-cell] into 4 hexagons represented by the vertices

of {3,3}. ...".

 

The 24-cell and cuboctahedral Clifford-Hopf geometry is used in the conformal graviphoton physics of the 4-
dimensional HyperDiamond Feynman Checkerboard Lattice of the D4-D5-E6-E7-E8 VoDou Physics model.

 

Rodin coil experiments such as those described above may be useful in building StarGate Ring Ships and in
construction of star-gate worm-holes, whose stability might be interpretable in terms of ghosts, and in the

utilization on Earth of /\ > 0 Zero-Point Energy.

 

 

Tony Smith's Home Page ......

http://www.xs4all.nl/~plast/
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Tony Smith's Home Page

Although the D4-D5-E6-E7-E8 VoDou Physics model is NOT a SuperString Theory, the nice math involved in String
Theory is relevant, although not as a "theory of elementary particles". In the D4-D5-E6-E7-E8 VoDou Physics model,
closed strings represent the world-lines of fermion particle-antiparticle pairs ( the pair of fermions acting as a boson so
that the entire string is bosonic ) from the time of their creation to their eventual mutual annihilation (perhaps with lots of
interactions with lots of other particles/antiparticles of other world-lines in the meantime, and with mutual creation/annihilation guaranteed by
considering String Theory spacetime to be a compactified 25+1 dimensional Minkowski spacetime).

The D4-D5-E6-E7-E8 VoDou Physics model has:

String, M, and F Theories

Octonion J3(O)o String Theory in 26 dimensions
Octonion J3(O) M-Theory in 27 dimensions
Quaternion J4(Q) F-Theory in 28 dimensions

whose Geometric and Physical Interpretations are:

26-dim String Theory describes Generalized Bohm Quantum Theory with NonLinear Back-
Reaction
27-dim M-theory describes Timelike Branes
28-dim F-theory describes Spacelike Branes

Branes, Universes, and Dimension Size
Gravity at Various Size-Scales

Algebraic formulation of Bohm-many-worlds string quantum theory, timelike brane M-theory, and spacelike brane F-
theory may be useful in sum-over-histories interpretations, particularly with respect to prime numbers and zeta
functions.

Such String, M, and F Theories are used in my Quantum Consciousness paper contributed to Quantum Mind 2003.

26-dimensional String Theory and 27-dimensional M-theory 
can be represented by 3x3 Hermitian octonion matrices of the form:

 a   Y   X
 Y*  b   Z
 X*  Z*  c

where X, Y, Z are 8-dim octonions, * is conjugation, 
and
a, b, c are real numbers, which are independent for 27-dim M-theory,
in which case they form the 27-dim Jordan algebra J3(O)
and
which sum to zero for 26-dim string theory in which case they
form the 26-dim traceless part J3(O)o of that Jordan algebra.

THE X, Y, Z COORDINATES FORM A CONFIGURATION SPACE 
for 1-particle states,
in that, 
for a given 1 fermion particle:

the octonion X determines a position in 4-dim spacetime and
                                     in 4-dim internal symmetry space;

the octonion Y determines an identity as a fermion particle;

the octonion Z determines an identity as a fermion antiparticle.

The real numbers a, b, c are Auxiliary variables.
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27-dimensional M-theory and 28-dimensional F-theory 
can be represented by 4x4 quaternion Hermitian matrices of the form:

 a   U   T   R
 U*  b   S   V
 T*  S*  c   W
 R*  V*  W*  d

Here R, S, T, U, V, W are quaternions, * is conjugation, 
and a, b, c, d, are real numbers, and

THE R, S, T, U, V, W COORDINATES FORM A CONFIGURATION SPACE 
for 1-particle states, in that, for a given 1 fermion particle:

the quaternion R determines a position in 4-dim spacetime;

the quaternion S determines in 4-dim internal symmetry space;

the quaternion pair T, U determines an identity as a fermion particle;

the quaternion pair V, W determines an identity as a fermion antiparticle.

The real numbers a, b, c, d are Auxiliary variables.

In this case, the 4x4 quaternion Hermitian matrices form the
Jordan algebra J4(Q) (where I use Q to denote quaternion),
and
the theory is like A 28-DIM F-THEORY (if you recall, in the string
theory community a few years ago F-theory was popular as a
"generalization" of M-theory, with 1 more dimension than M-theory.

27-DIM M-theory itself can also be seen in terms of quaternions, 
by using the traceless J4(Q)o instead of J3(O). 

Here are the Geometrical and Physical interpretations of:

26-dimensional String Theory;
27-dimensional M-theory; and
28-dimensional F-theory.

              Jordan algebra   Lie algebra              Sphere               
                 structure      symmetry               structure             

26-dim Strings    J3(O)o         E6 / F4       Real S0 = {-1,+1} is boundary 
                               78-52 = 26        of String Interval [-1,+1]  
                                                  ( closed string if you     
                                                    identify -1 = +1 )       

(Compare Graded Lie Algebra structure.) 

 

In the D4-D5-E6-E7-E8 VoDou Physics model, closed strings represent the world-lines of fermion
particle-antiparticle pairs ( the pair of fermions acting as a boson so that the entire string is bosonic ) from the time of
their creation to their eventual mutual annihilation,

   *  
  / \   ...
 /   \ /
/     |         (The illustrated closed string is red.
\     |          It interacts with a partially shown gray string.)
 \   / \...
  \ / 
   *  

perhaps with lots of interactions with lots of other particles/antiparticles of other world-lines in the meantime, so that part of each
string might represent a photon or other particle of any type formed by interaction of one of the particle/antiparticle pair.
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Note that since our Universe began with a Big Bang, all its particles originate from pair creation since then. For pairs that do not
appear to reconnect for mutual annihilation within the volume of 26-dimensional spacetime being considered in working with the
String Theory,

****************  
  \    ...   /
   \      \ /
    \      |         (The illustrated string is red.
     \     |          It interacts with a partially shown gray string.
      \   / \...      A perfect absorber in the future  
       \ /            is indicated by ******* ).
        *  

the string is closed by considering the 26-dimensional spacetime to be a compactified 25+1 dimensional Minkowski spacetime due
to considering the Universe to "... be a perfect absorber in the future ...[as in]... the Wheeler-Feynman ... absorber theory of
radiation ..." described by Narlikar in his book Introduction to Cosmology (Cambridge 1997) (Section 8.8.1) and related to the
Collective Electrodynamics of Carver Mead. For most of the matter in our Galactic Cluster, such an absorber could be a Black Hole
of the Black Hole Era. Such a compactification is also similar to the conformally compactified 3+1 dimensional Minkowski
spacetime M# used by Penrose and Rindler in their book Spinors and Space-Time, Volume 2 (Cambridge 1986) (particularly
Chapter 9). ]]

 

These Strings look like "world-line paths" of fermions in "configuration space-time" and their String Theory is the
way to calculate the Generalized Bohm Quantum Potential that "tells" the fermion how to "move around" in
configuration space is itself acted back on by the Fermion Configuration.

The Quantum Theory of the D4-D5-E6-E7-E8 VoDou Physics model has several ( in my opinion equivalent )
formulations, including Many-Worlds, Nelson's Stochastic Theory, and generalized Bohm Quantum Theory. In the
generalized Bohmian point of view

"states of the physics model" 
are viewed as being completely determined by

"configurations of fermions in configuration space",

which is consistent with the lattice physics view that

fermions live on vertices of the lattice, and
gauge bosons live on links of the lattice,

so that gauge bosons can be represented in terms of fermions by the "state" of one fermion at the beginning of a link
and of another fermion on a vertex at the end of a link, and composite bosons (like pions, which are pairs of quarks)
can be represented in terms of their constituent fermions.

In other words, 26-dim String Theory can be interpreted as being the theory of movement of a "Bohm Point" in
configuration space. ( Since I like to use a Lagrangian formulation using spacetime as opposed to a Hamiltonian spatial
formulation with time as an "outside" variable, the configuration space is not particle positions (points) in fermion
representation spaces, internal symmetry space, and spatial space but is particle world-lines (strings) in fermion
representation spaces, internal symmetry space, and spacetime including both spatial dimensions and time dimension. )

If you look at String Theory as being analogous to General Relativity of a 26-dimensional SpaceTime, then you see
that

the Configurations correspond to General Relativistic Matter Fields and
the Generalized Bohm Quantum Potential corresponds to Gravitation

so that the Quantum Theory is, like General Relativity, NonLinear in that the Generalized Bohm Quantum Potential
(compare Gravitation) acts on the Configurations (compare Matter Fields) and the Configurations (compare Matter
Fields) also act (by what Jack Sarfatti calls Post-Quantum Back-Reaction) on the Generalized Bohm Quantum
Potential (compare Gravitation).

http://www.stardrive.org/
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              Jordan algebra   Lie algebra              Sphere               
                 structure      symmetry               structure             

27-dim M-Theory   J3(O)        E7 / E6xU(1)        Complex S1 is boundary    
                  J4(Q)o   133-78-1 = 54 = 2x27  of Unit Disk = 2-ball B2    
                                                  Time Part of (2,4) vector  
                                                 space of Conformal Spin(2,4)

(Compare Graded Lie Algebra structure.) 

 

The (2,4) Conformal vector space corresponds to 6 of the 10 dimensions of the vector representation of the D5 Lie
algebra of the D4-D5-E6-E7-E8 VoDou Physics Model. On those 6 dimensions, the Conformal Group Spin(2,4) =
SU(2,2) acts linearly. The corresponding subspace of the 8 dimensions of the vector representation of the D4 Lie

algebra of the D4-D5-E6-E7-E8 VoDou Physics Model is 4-dimensional Physical SpaceTime, on which the
Conformal Group acts non-linearly.

The 2-ball B2 corresponds to the 2 Timelike dimensions of (2,4) Conformally Linear Physical SpaceTime.

The S1 boundary of B2 corresponds to the 1 Timelike dimension of (1,3) 4-dimensional ( Conformally non-linear)
Physical SpaceTime.

These Timelike spaces look like p-Brane Membranes and their M-theory describes interactions among the Timelike
parts of parallel material Brane Universes that Jack Sarfatti describes (in Decenber 2001 e-mail correspondence) as
being "... next door to each other across thin Josephson tunnel "weak link" junctions in which Star Gates form ...".

              Jordan algebra   Lie algebra              Sphere               
                 structure      symmetry               structure             

28-dim F-Theory   J4(Q)        E8 / E7xSU(2)       Quaternion S3 is boundary 
                           248-133-3 = 112 = 4x28       of 4-ball B4         
                                                 Spatial Part of (2,4) vector
                                                 space of Conformal Spin(2,4)

(Compare Graded Lie Algebra structure.) 

 

The 4-ball B4 corresponds to the 4 Spacelike dimensions of (2,4) Conformally Linear Physical SpaceTime.

http://www.stardrive.org/
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The S3 boundary of B4 corresponds to the 3 Spacelike dimension of (1,3) 4-dimensional ( Conformally non-linear)
Physical SpaceTime.

These Spacelike spaces look like p-Brane Membranes and their F-theory describes interactions among the Spacelike
parts of parallel material Brane Universes that Jack Sarfatti describes (in Decenber 2001 e-mail correspondence) as
being "... next door to each other across thin Josephson tunnel "weak link" junctions in which Star Gates form ...".

Jack Sarfatti describes (in Decenber 2001 e-mail correspondence) "... The parallel material "brane universes", next door to
each other across thin Josephson tunnel "weak link" junctions in which Star Gates form ...". If you consider that new
Universes might form from Quantum Fluctuations in older Universes, you can see that it might be reasonable to expect
that many Parallel Material Universes ( one of which might be Our Universe ) might exist very close to each other,
or intersect with each other at Intersection Star Gates.

Consider the following illustration, adapted from an Ann Feild STScI illustration of a Model of Expanding Universe:

The illustration shows only 3 levels of Universes, and so is much simpler than reality.

The illustration is a 2-dimensional projection of an embedding into 3 dimensions of a 2-dimensional ( 1 timelike, 1
spacelike ) universe, with only 2 spacelike dimensions of 4-dimensional Physical SpaceTime being suppressed, and so
is probably not unreasonably unrealistic ( just replace a S1 circle "horizontal" cross-section of each universe with an
S3 3-sphere ) if you restrict your viewpoint to only the 4 dimensions of 4-dimensional Physical SpaceTime.

However, for 27-dimensional J4(Q)o M-theory and 28-dimensional J4(Q) F-theory, another 23 (for J4(Q)o M-theory)
and 24 (for J4(Q) F-theory) dimensions are suppressed in the illustration.

Could those 23 or 24 degrees of freedom provide enough separation among the Universes so that they are not
really very close to, or intersecting with, each other? To answer that question, consider the physical nature of those
23 or 24 degrees of freedom within the structure of the Jordan algebra J4(Q) of 4x4 Quaternionic Hermitian matrices:

http://www.stardrive.org/
http://www.stardrive.org/
http://oposite.stsci.edu/pubinfo/pr/2001/09/illustration.html
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 a   U   T   R
 U*  b   S   V
 T*  S*  c   W
 R*  V*  W*  d

Here R, S, T, U, V, W are quaternions, * is conjugation, and a, b, c, d, are real numbers, and:

the quaternion R determines a position in 4-dim Physical SpaceTime;
the quaternion S determines in 4-dim Internal Symmetry Space;
the quaternion pair T, U determines an identity as a first-generation fermion particle;
the quaternion pair V, W determines an identity as a first-generation fermion antiparticle;
the real numbers a, b, c, d are Auxiliary variables.

The dimensions of the 4-dimensional Physical SpaceTime that form the viewpoint of the above illustration of close
neighbor/intersecting Universes are Large ( with respect to human experience ) Dimensions.

If the other 24 ( or 23 if a, b, c, d are not independent, as in 27-dimensional J4(Q)o M-theory ) dimensions are also Large, then maybe
they could provide enough room for separation among the Universes so that they are not really very close to, or
intersecting with, each other. Therefore, we need to ask: How Large are those other 24 dimensions?

As to 4-dim Internal Symmetry Space (the quaternion S):
Since dimensional reduction from 8-dim spacetime to 4-dim Physical SpaceTime plus 4-dim Internal
Symmetry Space occurs at the Planck Energy ( about 10^19 GeV ), its size must be at least the Planck
Length ( about 10^(-33) cm ).

It has compact geometric structure of CP2, on which color and electroweak gauge bosons are represented,
whose size must be no greater than

the radius of color confinement of color force gluon gauge bosons, which is on the order of a Fermi,
or 10^(-13) cm., or
the Compton Wavelength of any such gauge boson, including the massive weak bosons whose
Compton Wavelengths are on the order of about 10^(-16) cm.

 

As to the first-generation fermion particle representation space (the quaternion pair T, U):
It has compact geometric structure S1 x S7, with neutrinos represented on the S1 and charged fermion
particles represented on the S7,

the size of the S7 being no greater than
the Compton Wavelength of electrons, which is about 10^(-11) cm., or
the radius of color confinement of up or down quarks, which is on the order of a Fermi, or
10^(-13) cm., and

the size of the S1 being no greater than the Compton Wavelength of the neutrino, which might be
Large.

 

As to the first-generation fermion antiparticle representation space (the quaternion pair V,W):
It has compact geometric structure S1 x S7, with antineutrinos represented on the S1 and charged fermion
antiparticles represented on the S7,

the size of the S7 being no greater than
the Compton Wavelength of positrons which is about 10^(-11) cm., or
the radius of color confinement of up or down antiquarks, which is on the order of a Fermi, or
10^(-13) cm., and

the size of the S1 being no greater than the Compton Wavelength of the antineutrino, which might
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be Large.

 

The Auxiliary variables ( the real numbers a, b, c, d ) act as "glue" among all the various quaternionic
representation spaces, and are relatively unconstrained as to their size-scale. If the 4 dimensions a, b, c, d of
J4(Q) Spacelike Brane F-theory are added to the 3 Spacelike dimensions of Brane-Universes, then the 3-dim
Spatial Manifold of All the Many Generations of Brane-Universes BU3, with all its complicated branching
structure, can be smoothly embedded into an embedding target manifold space Mn = M7 with dimension
n = (2x3+1) = 7 and basis Spatial x, y, z and Auxiliary a, b, c, d, by the Smooth Embedding Theorem of
Hassler Whitney (Ann. Math. 38 (1937) 809-818, Ann. Math. 37 (1936) 645-680)).

If BU were N-dimensional, compactified and smooth, then by a theorem of John F. Nash, Jr., (Ann. Math. 56 (1952) 405-421) it could be
realized as a sheet of a real algebraic variety in R^(2N+1).

For an embedding to be isometric, if BU3 is smooth, a dimensionality of n = 3+(1/2)3(3+1) = 9 of an embedding target manifold Mn = M9
would be sufficient, according to the Isometric Embedding Theorem of John F. Nash, Jr., (Ann. Math. 63 (1956) 20-63; Bull. AMS 60
(1954) 480), with a correction noted by Robert M. Solovay in 1998, and improvements as to the required number of dimensions as
described by Deane Yang discussing work of Matthias Gunther (Matthias Gunther, Proceedings ICM (Kyoto 1990), Math. Soc. Japan,
1991, pp. 1137-1143).

Marcel Berger says in his book (28 December 2001 version being proof-read by Benjamin McKay) Riemannian Geometry Today
Introduction and Panorama at page 173: "... (Nash, 1956, and ... Various authors [who] have since improved N ... ) Every smooth
Riemannian manifold of dimension n can be smoothly isometrically embedded in E^N where N = (n + 2)(n + 3)/2 ... We now know
that abstract Riemannian manifolds are no more general than submanifolds of the various E^N . ... In very low differentiability, Nash in
1954 and Kuiper in 1955 obtained surprising results ... Any continuous embedding of a Riemannian manifold can be deformed into a C1
isometric embedding. In particular, any n dimensional Riemannian manifold embeds C1 isometrically into E^(2n+1). ...".

Y. Eliashberg N. Mishachev, in their book Introduction to the h-Principle, say: "... A C1-map f: V -> W is called strictly short if f*h < g ...
It is well known from classical differential geometry that for r > 1 the Cr -smooth isometric immersions of two-dimensional Riemannian
C1-manifolds into R^3 are very specific and rigid maps. For example, any isometric C2 -immersions of the standard sphere S^2 in R^3
into R^3 is congruent to the standard embedding S2 -> R^3 . Till the middle of 1950's mathematicians mostly believed that C1 -smooth
isometric immersions V^n -> W^q are also rigid and hard to construct, and, in particular, the aforementioned uniqueness survives also for
isometric immersions S2 -> R^3 which are only C1-smooth. It was discovered by J. Nash in 1954 that the situation is, in fact, drastically
different when one passes to C1-smooth immersions. On contrast with C2 -immersions they appeared to be extremely flexible: ... (Nash-
Kuiper) If n < q then any strictly short immersion f: (V^n, g) ->( R^q, h), where h is the standard metric on R^q , can be C0 -
approximated by isometric C1-smooth immersions. Moreover, if the initial immersion f is an embedding then f can be approximated by
isometric C1-embeddings. For example there exists a C1-isometric embedding of the standard sphere S^2 and the standard disk
D^2 into an arbitrarily small ball in R^3 . Nash proved in ...[1954]... this theorem for n < q - 2 and later Kuiper in ...[1955]... extended
the theorem to the case n = q - 1. The parametric version of the theorem is also true and implies ( together with the Example ... Given an
arbitrarily C1-map f: (V, g) -> R^q , the composition Ha o f: (V, g) -> R^q , where Ha(x) = ax is a homothety centered at the origin, is
strictly short for all sufficiently small a > 0. ... ) the following ... Isometric C -immersions V^n -> R^q , n < q, satisfy the parametric
h-principle for all Riemannian manifolds V = (V, g). ... Homotopy principle (h-principle). We say that a differential relation R
satisfies the h-principle, or that the h-principle holds for solutions of R , if every formal solution of R is homotopic in Sec R to a genuine
solution of R. ... R satisfies the one-parametric h-principle if every family of formal solutions ... of R which joins two genuine solutions ...
can be deformed inside Sec R , keeping ...[the two genuine solutions]... fixed, into a family ... of genuine solutions of R. ... A partial
differential relation R is any condition imposed on the partial derivatives of an unknown function. A solution of R is any function which
satisfies this relation. ... It is customary to visualize a map f: R^n -> R^q as its graph ... in R^n x R^q. ... Mathematicians call this map a
section, while Physicists prefer to call it a field (or an R^q -valued field). ...".

Nima Arkani-Hamed, Savas Dimopoulos, Gia Dvali, and Nemanja Kaloper, in hep-ph/9911386, say: "...We propose that our world is a
brane folded ...[ or branched ]... many times inside the sub-millimeter extra dimensions. The folding ...[ or branching ]... produces many
connected parallel branes or folds with identical microphysics ...[as in this illustration adapted from their paper:

http://www.math.princeton.edu/jfnj/texts_and_graphics/erratum.txt
http://magnus.poly.edu/~yang/gunther.pdf
http://magnus.poly.edu/~yang/gunther.pdf
http://www.math.utah.edu/~mckay
http://math.stanford.edu/~nmish/book/
http://xxx.lanl.gov/abs/hep-ph/9911386
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with branching used instead of folding to produce ] ... - a Manyfold. Nearby matter on other folds can be detected gravitationally as dark
matter...".

For an embedding of a pseudo-Riemannian manifold, such as the (1+3)-dim SpaceTime Manifold of All the Many Generations of Brane-
Universes BU(1,3), Chris Clarke (Proc. Roy. Soc. A314 (1970) 417-428) gave a sufficient isometric embedding target manifold
dimensionality of (2,89), or, if BU(1,3) were globally hyperbolic (1,88).

 

Therefore, only at most 6

( auxiliary a, b, c, d and neutrino S1 and antineutrino S1 )

of the other 24 ( or 5 of the other 23 if a, b, c, d are not independent, as in 27-dimensional J4(Q)o M-theory ) dimensions might be
Larger than 10^(-16) cm.

 

Note that none of the Size-Scale upper bounds are smaller than the scale of the Self-Dual Energy Region of SU(5)
Duality, which is about 10^17 eV = 10^8 GeV = 10^(-22) cm.

 

Gravity at Various Size-Scales:

 

Conformal Gravity at Larger Scales than our Solar System is described here.

 

Strong Salam Gravity at micron ( for electrons ) and nanometer ( for quarks ) is described here.

 

Kaluza-Klein Gravitation of Extra Dimensions is described here. With respect to Extra Dimensions,
gravitational experiments have set additional upper limits on the size the two S1 fermion representation spaces of
the neutrino and the antineutrino. For example, Mirabelli, Perelstein, and Peskin in hep-ph/9811337 have shown
from present-day collider physics experimental observations that:

if 6 of the Kaluza-Klein extra dimensions ( such as auxiliary a, b, c, d and neutrino S1 and
antineutrino S1 ) are large, they cannot be larger than 6.9 x 10^(-12) cm;
if 4 of the Kaluza-Klein extra dimensions ( such as auxiliary a, b, c, d ) are large, they cannot be
larger than 1.9 x 10^(-9) cm;
if 2 of the Kaluza-Klein extra dimensions ( such as neutrino S1 and antineutrino S1 ) are large, they
cannot be larger than 4.8 x 10^(-2) cm.

 

http://xxx.lanl.gov/abs/hep-ph/9811337
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"... The Casimir force with UXDs differs from the force obtained without extra dimensions. ...", according
to hep-th/0309066 by Poppenhaeger, Hossenfelder, Hofmann, and Bleicher, who said that there are some
concepts of not only

"... compactified large extra dimensions (LXDs ...) in which only the gravitons can propagate ... [and] ...
standard model particles ... are bound to our 4-dimensional submanifold, often called our 3-brane. ...", but
also
"... universal extra dimensions (UXDs) in which all particle species are allowed to propagate. ... [for
which] .... the present limit on the size of the extra dimensions is R < (300GeV)^(-1) = 10^(-9) nm due to
the non-observation of Kaluza-Klein excitations at Tevatron ... the ... Casimir force ... data can be
reproduced either ...

 ...
by a calculation without UXDs ... or
by a calculation with one UXD of size R = [about] 50 nm. ... For UXD sizes .... R = [about]
(300GeV)^(-1) = 10^(-9) nm, the Casimir force is not in line with the measured data. ...".

Therefore, it seems to me that the Casimir force calculations and experimental data, by requiring either an
unrealistic UXD size of R = 50 nm or no UXD at all, rule out the existence of UXDs in which not only
Gravity, but also Standard Model particles and forces, propagate.  

 

Effects of the Bulk of Extra Dimensions on Gravity are described by Thomas G. Rizzo in hep-ph/9903475:
"... Arkani-Hamed, Dimopoulos and Dvali ... hypothesize the existence of n additional large spatial dimensions
in which gravity can live, called 'the bulk', whereas all of the fields of the Standard Model are constrained to lie
on 'a wall', which is our conventional 4-dimensional world. Gravity only appears to be weak in our ordinary 4-
dimensional space-time since we merely observe it's action on the wall. ... a scenario of this type may emerge in
string models where the effective Planck scale in the bulk is identified with the string scale. ... Gauss' Law ...
provides a link between the values of ... the string or effective Planck scale in the bulk, Ms, ... the conventional
Planck scale Mpl, and the size of the compactified extra dimensions, R,

Mpl^2 ...[ is proportional to ]... R^n Ms^(n+2)

where the constant of proportionality depends not only on the value of n but upon the geometry of the
compactified dimensions. Interestingly, if Ms is near a TeV then R = 10^( (30/n) - 19 ) meters; for separations
between two masses less than R the gravitational force law becomes 1 / r^(2+n) . For n = 1, R = 10^11 meters
and is thus obviously excluded, but, for n = 2 one obtains R = 1 mm, which is at the edge of the sensitivity for
existing experiments ... For 2 < n ... the value of R is further reduced and thus we may conclude that the range 2
< n is of phenomenological interest. Astrophysical arguments ...

[ by Schuyler Cullen and Maxim Perelstein, who say in hep-ph/9903422: "... Recently there has been a lot
of interest in models in which gravity becomes strong at the TeV scale. The observed weakness of

http://xxx.lanl.gov/abs/hep-th/0309066
http://xxx.lanl.gov/abs/hep-ph/9903475
http://xxx.lanl.gov/abs/hep-ph/9903422
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gravitational interactions is then explained by the existence of extra compact dimensions of space, which
are accessible to gravity but not to Standard Model particles. In this letter we consider graviton emission
into these extra dimensions from a hot supernova core. The phenomenology of SN1987A places strong
constraints on this energy loss mechanism, allowing us to derive a bound on the fundamental Planck scale.
For the case of two extra dimensions we obtain a very strong bound of M > 50 TeV, which
corresponds to a radius R < 0.3 micrometers. While there are a lot of sources of uncertainty associated
with this bound, we find that pushing it down to the few-TeV range, which could in principle be probed by
ground-based experiments, is disfavored. For three or more extra dimensions the SN1987A constraints do
not exclude a TeV gravitational scale. ...". ]

... suggest that Ms > 50 TeV for n = 2, but allow Ms = 1 TeV for n > 2. ...".

 

Effects of near-neighbor Branes on Gravity are described by Stephen Hawking in his book The Universe in a
Nutshell (Bantam 2001): "... Large extra dimensions ... would imply that we live in a brane world, a four-
dimensional surface or brane in a higher-dimensional spacetime. Matter and nongravitational forces would be
confined to the brane. ... On the other hand, gravity ... would permeate the whole bulk of the higher-
dimensional spacetime ... because gravity would spread out in the extra dimensions, it ... would fall off faster
with distance than it would in four dimensions. ... If this more rapid falloff of the gravitational force extended to
astronomical distances, we would have noticed its effect ... However, this would not happen if the extra
dimensions ended on another brane not far away from the brane on which we live. ...

 

... A second brane near our brane would prevent gravity from spreading far into the extra dimensions and would
mean that at distances greater than the brane separation, gravity would fall off at the rate one would expect for
four dimensions. ...

... On the other hand, for distances less than the separation of the branes, gravity would vary more rapidly. The
very small gravitational force between heavy objects has been measured accurately in the lab but the
experiments so far would not have detected the effects of branes separated by less than a few millimeters.
...

... A black hole on a brane will extend to a black hole in the extra dimensions. If the black hole is small, it will
be almost round; that is, it will reach about as far into the extra dimensions as its size on the brane. On the other
hand, a large black hole will extend to a "black pancake", which is confined to a vicinity of the brane and which
is much less thick ( in the extra dimensions ) than it is wide ( on the brane ) ...
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... quantum theory means that black holes won't be completely black; they will emit particles and radiation of all
kinds like hot bodies. The particles and radiation-like light would be emitted along the brane because matter and
nongravitational forces like electricity would be confined to the brane. However, black holes also emit
gravitational waves. These would not be confined to the brane but would travel in the extra dimensions as well.
If the black hole [were] large and pancake-like, the gravitational waves would stay near the brane. This would
mean that the black hole would lose energy ... at the rate one would expect for a black hole in four-dimensional
spacetime. ...".

If two near-neighbor branes both had large pancake-like black holes at nearby spacetime regions, as in this
illustration adapted from Hawking's illustration above,

then perhaps the gravitational interactions in the extra dimensions between the two black holes would create

a StarGate between the two brane-Universes.

 

 

Tony Smith's Home Page

......
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Graviphotons and Astrophysics

Angular Momentum J and Mass M are related by a constant p such that

J = p M^2 and

J/M = p M.

Wesson's observations indicate, approximately, that

p = 10^(-16) g^(-1) cm^2 sec^(-1) (cgs units) and

p = 1 / alpha_EM = 137 (natural units G = hbar = c = 1).

For Elementary Specific Angular Momentum J/M = hbar, in natural units where hbar = 1 and the unit of
mass is the Planck mass Mplanck:

M = (J/M) / p = alpha_EM, which gives

M = Mplanck / 137.

Mplanck / 137 is roughly the mass of an SU(5) GUT Magnetic Monopole.

Angular Momentum J and Magnetic Dipole Moment P are related by a constant that is on the order of unity ( J
= P ) (natural units) due to Gravity-Induced Electric Polarization of matter.

Can a laboratory-scale experiment detect such a relationship between Angular Momentum J and Magnetic Dipole
Moment P ?

Saul-Paul Sirag, in his 3 November 2000 paper Vigier III: "Gravitational Magnetism: an Update", says:

"... The most straightforward test ... would be to measure directly the magnetic field of a
rotating neutral body (which is not also a ferromagnetic substance). Blackett ... suggested that
a 1-meter bronze sphere spun at 100 Hz would do nicely, except that this is the maximum safe
speed, and there are severe problems in nulling out extraneous magnetic fields. With modern
SQUIDs and mu-metal shielded rooms, such an experiment can be attempted. Exactly such an

http://stardrive.org/Jack/sirag-vigier3.pdf
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experimental design ... was described at the SQUID '85 conference in Berlin. However, the
results of this experiment have not been published. ...".

However, if the relationship is indeed due to Gravity-Induced Electric Polarization of matter, then the
experiment would not only have to be shielded electromagnetically, but would also have to be done at
Zero Gravity ( possibly in an Earth Orbit Laboratory ) so that the dominant gravitational force in the
experiment would be due to the experimental object ( such as the 1-meter bronze sphere spun at 100 Hz
suggested by Blackett and Sirag ) itself, and not due to an ambient gravitational field such as that at the
surface of the Earth.

 

Angular Momentum of Stars Formed from Clouds of Dust and Gas:

Paul Wesson plotted total angular momentum J against mass M for the solar system, double stars, star clusters, spriral
galaxies, the Coma cluster, and the local supercluster:

Jack Sarfatti's paper wessonI.PDF contains an image (from which the above image is taken) from a 1981 paper by
Paul Wesson. By fitting the red line to the data on Wesson's graph, it seems to me that there is a relationship J =
p_wesson M^2 with a constant p_wesson whose value is

p_astro = 10^(-16) g^(-1) cm^2 sec^(-1).

Some other angular momentum / mass relationships are:

The proton angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and
the proton mass is roughly Mproton = 2 x 10^(-24) gm, so that p_proton = (1/2) hbar / (Mproton)^2 = (1/2) x
10^(-27) / 4 x 10^(-48) = (1/8) x 10^21 gm^(-1) cm^2 sec(-1) = 1.2 x 10^20 gm^(-1) cm^2 sec(-1);
The quark angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1), and
the constituent (not current) mass of the up or down quark, 1/3 of the proton mass, is roughly Mquark = 2/3 x
10^(-24) gm, so that p_quark = (1/2) hbar / (Mquark)^2 = (1/2) x 10^(-27) / (4/9) x 10^(-48) = (9/8) x 10^21
gm^(-1) cm^2 sec(-1) = 1.1 x 10^21 gm^(-1) cm^2 sec(-1).
The electron angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1),

http://www.stardrive.org/
http://www.stardrive.org/Jack/wessonI.PDF
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and the electon mass is about Melectron = 10^(-27) gm, so that p_electron = (1/2) hbar / (Melectron)^2 = (1/2) x
10^(-27) / 10^(-54) = (1/2) x 10^27 gm^(-1) cm^2 sec(-1) = 5 x 10^26 gm^(-1) cm^2 sec(-1).
The neutrino angular momentum is (1/2) hbar, which is roughly (1/2) hbar = (1/2) x 10^-27 gm cm^2 sec(-1),
and the neutrino mass is about Mneutrino = zero (or very small), so that p_neutrino = (1/2) x 10^(-27) / (zero (or
very small) )^2 = infinity (or very large).
A neutral Kerr-Newman Black Hole, with coincident outer and inner event horizons, has Q^2 + (J/M)^2 = M^2
with charge Q = 0, so that (J/M)^2 = M^2, J^2 = M^4, J = M^2, and p_neutralKNblackhole = 1 (in natural
units) = 1 x ( 1 / 2.2 x 10^(-5) ) Planck mass/gm x 3 x 10^10 (cm/sec)/c x 1.6 x 10^(-33) cm/Planck Length = 3
x 1.6 /2.2 x 10^(5 + 10 - 33) = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1).

In summary:

p_neutrino = infinity (or very large) g^(-1) cm^2 sec^(-1)
p_electron = 5 x 10^26 g^(-1) cm^2 sec^(-1)
p_quark = 1.1 x 10^21 gm^(-1) cm^2 sec(-1)
p_proton = 1.2 x 10^20 g^(-1) cm^2 sec^(-1)
p_wesson = 10^(-16) g^(-1) cm^2 sec^(-1)
p_neutralKNblackhole = 2.2 x 10^(-18) g^(-1) cm^2 sec^(-1)

 

Consider a Compton Radius Vortex Kerr-Newman Black Hole related to the Wesson force. The equation (in units with
G = c = hbar = 1) for a Kerr-Newman Black Hole with coincident outer and inner event horizons and with Q = 1

meaning that the Black Hole Core has UNIT amplitude to absorb or emit a gauge boson, in accord with
Feynman's statement in his book QED (Princeton 1988): "... e - the amplitude for a real electron to emit or
absorb a real photon. It is a simple number that has been experimentally determined to be close to -
0.0854... the inverse of its square: about 137.03... has been a mystery ... all good theoretical physicists put
this number up on their wall ..."

is Q^2 + (J/M)^2 = 1 + (J/M)^2 = M^2. Dividing through by M^2, you get

J^2/M^4 = (J/M^2)^2 = 1 - (1/M)^2

For the Wesson force for which J = p_wesson M^2 with p_wesson = 1 / alpha_EM

J = sqrt(1 - (1/M)^2) M^2 = p_wesson M^2 = 137 M^2

so that 1 - (1/M)^2 = 137^2 and 1/M = sqrt(1 -137^2) = 137 i = 137 exp(pi/2)

Then the magnitude | 1 / Mwesson | = 137 which (since the units are natural units with G = c = hbar = 1) implies that

Mwesson = Mplanck / 137 = 10^19 / 137 = 7.3 x 10^16 GeV

which is consistent with the hypothesis that

Mwesson = 7.3 x 10^16 GeV = Mmonopole

Perhaps there is a Wesson force that is carried by a Mwessson particle. If so, since the strength of the gravitational
force is ( 1 / (Planck Mass)^2 ) it seems to me that Wesson may be seeing a force whose strength is ( 1 / (Mwesson)^2
) so that the ratio of the strength of the Wesson force to gravitation is

Wesson / Grav = ( 1 / (Mwesson)^2 ) / ( 1 / (Planck Mass)^2 ) = ( 1 / (0.01 Planck Mass)^2 ) / ( 1 / (Planck Mass)^2 )
= 10^4.

Note that 0.01 = 1/100 is roughly the Electromagnetic Fine Structure Constant alpha_EM which is at low
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energies 1/137.03 ... but which is closer to 1/100 at high energy levels.

The Wesson force and GUT SU(5) Mmonopoles may be related to the GraviPhoton force of the VoDou D4-D5-E6-
E7 physics model.

 

Here are some more detailed plots of angular momentum against mass for astronomical objects, which more detailed
plots use Specific Angular Momentum rather than total angular momentum (note that if total angular momentum J is propotional
to M^2, then specific angular momentum J/M is proportional to M):  

The above graph of Log(J/M) (cm^2/sec) against Log(M/Msun) of Specific Angular Momentum against Mass, (which
denotes angular momentum by L instead of the J used here) from An Introduction to Modern Astrophysics, by Carroll
and Osterlie (Addison-Wesley 1996), (with the red and green lines added), shows that for stars at least as massive as
A5, most of the Angular Momentum of the star-forming cloud of dust and gas is preserved in the star itself. If the red
line is continued to lower masses, such as for our Solar System, it shows you have to include the Orbital Angular
Momentum of the Planets to account for the full amount of our Solar System Angular Momentum.

The green line for the Sun alone and other stars less massive than A5 lies below the red line, indicating that such stars
may have Planets that carry some of the Angular Momentum of the star-forming cloud of dust and gas. The Sun (a G2
star) has 99.9% of its Mass, but only about 1% of its Angular Momentum, the bulk of which is in Orbital Angular
Momentum of Jupiter and Saturn. Further, the Angular Momentum vector of the Sun is tilted 7 degrees with respect to
the total average Planetary Orbital Angular Momentum.

What about the Planetary Rotational Angular Momentum?
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The above graph of Log(J/M) (cm^2/sec) against Log(M) (grams) of Specific Angular Momentum against Mass, from
Solar System Evolution, by Stuart Ross Taylor (Cambridge 1992), (with the red line added), shows that the full
Angular Momentum of the forming cloud of dust and gas is:

for the Gas Giant Planets Jupiter, Saturn, Uranus, and Neptune, in their Rotational Angular Momentum;
for the Asteroids, in their Rotational Angular Momentum; and
for the Earth-Moon system, in its total Orbital and Rotational Angular Momentum.

The Terrestrial Inner Planets alone seem to have less the full amount of the Rotational Angular Momentum of the
forming cloud of dust and gas:

much of Earth's Angular Momentum seems to be carried by the Orbital Angular Momentum of the Moon;
Venus rotates very slowly, perhaps due to earier massive impact as well as Stabilizing Resonances with Mercury
and the Earth-Moon system;
the Angular Momentum deficit of Mars is not very large, and may be due to earlier massive impact; and
Mercury may have been affected by its nearness to the Sun and by Stabilizing Resonances with Venus and the
Earth-Moon system.

The Pluto-Charon system is unusual, and its total Angular Momentum (including Orbital) is somewhat more than
would come from its forming cloud of dust and gas, if in fact it did form from a single cloud. Its excessive Angular
Momentum may indicate that Pluto and Charon did not form from a single cloud.

If you combine the two above graphs, and rescale them to account for the size of the vertical scale and for the scaling
and units (solar masses or grams) on the horizontal scale, you see that the red lines fit together so that they form a

single red line that is consistently valid on scales all the way from asteroids to massive O8 stars.

 

 

How was Solar System Angular Momentum transferred to the Planets?
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Could it have been by an ElectroMagnetic/Plasma process?

Anthony Peratt advocates taking account of electromagnetic/plasma phemomena in astrophysics in his book Physics of
the Plasma Universe (Springer-Verlag 1992), which contains this figure describing the Jupiter-Io system:

Could a similar electromagnetic interaction have occurred between the Sun and the planets when our Solar System was
formed?

Kohji Tomisaka of Niigata University has written astro-ph/9911166, in which he says: "... the star
formation process ... angular momentum transfer in the contraction of a rotating magnetized cloud is
studied with axisymmetric MHD simulations. Owing to the large dynamic range covered by the nested-
grid method, the structure of the cloud in the range from 10 AU to 0.1 pc is explored.

First, the cloud experiences a run-away collapse, and a disk forms perpendicularly to the magnetic field,
in which the central density increases greatly in a finite time-scale. In this phase, the specific angular
momentum j of the disk decreases to about 1/3 of the initial cloud.

After the central density of the disk exceeds about 10^10 cm ^(-3) , the infall on to the central object
develops. In this accretion stage, the rotation motion and thus the toroidal magnetic field drive the outflow.

The angular momentum of the central object is transferred efficiently by the out\flow as well as the effect
of the magnetic stress. ... the seeding region (origin of the outflow) ... expands radially outward. This
outflow is driven by the gradient of the magnetic pressure of the toroidal magnetic fields ... which are
made by the rotation motion ... The magnetic fields exert torque on the outflowing gas to increase its
angular momentum. On the other hand, they exert torque on the disk to decrease the angular momentum ...
[in about 7000 years] ... the outflow expands and reaches ... [about 4 AU] ... The angular momentum
distribution at that time ... has been reduced to ... a factor of 10 ^(-4) from the initial value (i.e. from
10^20 cm^2 s ^(-1) to 10^16 cm^2 s ^(-1)). ... the coupling between gas and magnetic fields ... becomes
stronger as long as we consider the seeding region, indicating that the mechanism of angular momentum
transfer works also in the later stage of the evolution [after 7000 years]. ...".

Solar Coronal Mass Ejections were probably much larger during the early stages of Solar System formation, as is
indicated by Hubble Space Telescope observations of XZ Tauri

http://xxx.lanl.gov/abs/%20astro-ph/9911166
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described in a 21 September 2000 article in Sky and Telescope, which said "... The huge Taurus-Auriga molecular
cloud is the nearest large star-forming region, centered about 450 light-years away. It is full of newborn, highly
variable stars with low or moderate masses that are surrounded by disks of gas and dust &emdash; how our Sun looked
a few million years after its birth. One such star is million-year-old XZ Tauri, varying from 10th to 16th magnitude
behind the Hyades. The Hubble Space Telescope resolved it into a binary star with a separation of at least 40
astronomical units ... An enormous spray of gas is erupting from the inner disk around one of the two stars
(astronomers can't yet tell which) at 150 kilometers per second. The plume is only about 30 years old and grew
substantially in just five years, as Hubble's series of images shows. The plume's rim brightened from 1995 to 1998, a
sign that the rim was cooling and becoming less ionized and hence more able to emit light. ... As the outer bubble
expanded and cooled a second seemed to be taking shape farther down its stem, perhaps a sign of repeated mass
ejections. ...". Compare the size of present-day Solar phenomena.

 

Perhaps remnants of such an electromagnetic connection could account for such observations as

"It is worthy of note that in 1948 when Jupiter and Saturn were spaced by 120 degrees, and solar activity
was at a maximum, radio signals averaged of far higher quality for the year than in 1951 with Jupiter and
Saturn at 180 degrees and a considerable decline in solar activity. In other words, the average quality
curve of radio signals followed the cycle curve between Jupiter and Saturn rather than the sunspot curve
..."

of J.H. Nelson, "Planetary Position Effect on Short-Wave Signal Quality" (Electrical Engineering, May 1952) as
quoted in web pages of Richard Hoagland.

Although I do not agree with everything on Richard Hoagland's web pages, I do think that everything there is thought-
provoking. As with all web pages, including mine, readers should think about the material and make up their own
minds as to which parts of the material they think are substantially correct, which parts are not proven one way or the
other, and which parts are substantially incorrect.

As Richard Hoagland notes, Jupiter has a 3x4 = 12 year sidereal period and Saturn has a 7x4 = 28 year sidereal period,
so that they are in line with the Sun (on the same side of the Sun) every 7x3 = 21 years, which is the period of the
Solar Magnetic Cycle. At mid-cycle, 10.5 years after its beginning they are on opposite sides of the Sun. The period
between Jupiter and Saturn being in line on the same side of the Sun (0 degrees apart) and being in line on the opposite
side (180 degrees apart) is 10.5 years, roughly the Sunspot Cycle.

 

What about MicroScale Connections between Angular Momentum and Electromagnetism ?

Gravity and Electromagnetism are both involved.

The abstract of Douglas Torr and Ning Li, Foundations of Physics Letters 6 (1993) 371-383, says:

http://www.skypub.com/news/
http://www.enterprisemission.com/hyper3.html
http://www.enterprisemission.com/hyper3.html
http://cspar.uah.edu/www/research/gravity.htmlx#GMOD
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"... the carriers of quantized angular momentum in superconductors are not the Cooper pairs but [are] the
lattice ions, which must execute localized motion consistent with the phenomenon of superconductivity.

... in the presence of an external magnetic field, the free superelectron and bound ion currents largely
cancel providing a self-consistent microscopic and macroscopic interpretation of near-zero magnetic
permeability inside superconductors.

The neutral mass currents, however, do not cancel, because of the monopolar gravitational charge.

... coherent alignment of lattice ion spins will generate a detectable gravitomagnetic field, and in the
presence of a time-depemdent applied magnetic vector, a detectable gravitational field.".

The Quantum Cavorite website of Pete Skeggs, discussing an article by Corey S. Powell in The May 1999 issue of
Discover Magazine, says:

"...The interesting news is that Ning Li is still actively doing research, but is not publishing papers or
results to avoid giving away her secrets to the competition. She claims to be gathering data that will
change everything. ...".

 

On MicroScales, such relationships at the level of Elementary Particles such as Electrons and Quarks reflect the
Compton Radius Vortex structure of Elementary Particles.

The Kerr-Newman Black Hole structure of a Compton Radius Vortex has the property that the square of the electric
charge Q plays the same role as the square of J/M (specific angular momentum, or angular momentum over mass) in
that their sum, relative to the square of the mass, determines whether the outer and inner event horizons are

separate Q^2 + (J/M)^2 < M^2 ,
coincidental Q^2 + (J/M)^2 = M^2 , or
complex Q^2 + (J/M)^2 > M^2 .

 

The extension of the Magnetic Dipole Moment relationships to the MacroScale of Asteroids, Planets, and Stars,

while

net Electric Charge relationships are only valid at the MicroScale of Elementary Particles, may be explained by Torr
and Li when they say:

"... the ... [electron and ion] ... currents largely cancel ... The neutral mass currents, however, do not cancel, because of
the monopolar gravitational charge. ...".

 

Jack Sarfatti relates Compton Radius Vortex structure of Elementary Particles to the formula of Saul-Paul Sirag (based
on earlier work of Blackett and Schuster, and perhaps Pauli) in his 1979 Nature paper Gravitational Magnetism (vol.
278 pp. 535-538, 5 April 1979), in which Saul-Paul Sirag says:

"The gravi-magnetic hypothesis proposes that a rotating mass, measured in gravitational units, has the
same magnetic effect as that of a rotating charge, measured in electrical units. The respective force
constants determine this relationship

G^(1/2) M = k^(1/2) Q

http://www.inetarena.com/~noetic/pls/grav-new.html
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where G is the gravitational constant, M is mass, k is the Coulomb constant, and Q is electric charge.".

The MicroScale proportionality between Q and M obviously does not extend far into the MacroScale, since Asteroids,
Planets, and Stars do not have large net Electric Charges.

However, there is a

MacroScale relationship between Angular Momentum J and Magnetic Dipole Moment P

 

 

as shown in this figure, which is Fig. 1 of the paper Gravitational Magnetism (Nature 278 (5 April 1979) 535-538) by
Saul-Paul Sirag (where he denotes angular momentum by U instead of the J used here). Note that

the Log-Log linear relationship between J and P holds for the Earth, Venus, Mercury and the Moon individually,
whereas
the Log-Log linear relationship between J/M and M described above holds for the Earth-Moon system, but not
for the terrestrial planets (Mars, Earth, Venus, and Mercury) individually.

Saul-Paul Sirag says, in the Nature paper:

"... the magnetic fields (and angular momenta) of the earth and sun were known to come close to fitting
this ratio [of proportionality of P to J].

In 1947 Blackett was able to add the recent measurement of the magnetic field of the star 78 Virginis to
this picture. ...

In ... [ the paper Gravitational Magnetism (Nature 278 (5 April 1979) 535-538, Saul-Paul Sirag adds] ...
data of magnetic field measurements of the planets, and the pulsar Her X-1. These data fit the formula
fairly closely with one notable exception -- Mars ... the best fit to the formula is Mercury ...".

As Saul-Paul Sirag says in the Nature paper (here I denote angular momentum by J instead of U as in the paper):

"... The gravi-magnetic hypothesis proposes that a rotating mass, measured in gravitational units, has the
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same magnetic effect as that of a rotating charge, measured in electrical units. The respective force
constants determine this relationship

G^(1/2) M = k^(1/2) Q

where G is the gravitational constant, M is mass, k is the Coulomb constant, and Q is electric charge.

Thus the ratio of magnetic moment P to angular momentum J for a sphere of mass M, density factor f,
radius r, angular velocity w, and magnetic field B is (in SI units [with magnetic permeability muo of the
vacuum]):

P / J = ( (5/4) 4 pi B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2)

... A priori, we should expect a correlation between P and J. ... The surprise is that this correlation ratio,
P/J, should turn out to be close to P = ( G^(1/2) /2 k^(1/2) ) J. ...

... The gravi-magnetic hypothesis (stated in [ Log = log_10] form) predicts a P/J of -10.37.

The mean P/J of the data points plotted in Fig. 1 is -11.13 with a standard deviation of 0.42. ...".

Therefore, for a given value of the angular momentum J, the gravi-magnetic hypothesis overstates the magnetic dipole
moment P by a factor of 10^(-10.37 - (-11.13)) = 10^0.76 = 5.75. Saul-Paul Sirag says:

"... the deviation from the gravi-magnetic hypothesis line is fairly systematic. ... deviations ... may well be
due to electrical-magnetic effects. ...

[ P / J = G^(1/2) / 2 k^(1/2) ] predicts a surface field about three times greater than that measured at the
surface of the Earth. ... the Earth is not a uniformly dense sphere ...

At the Earth's surface ... [ ( (5/4) 4 pi B / muo ) ( r / f w M ) = G^(1/2) / 2 k^(1/2) ] predicts a B of 2.1 x
10^(-4) T.

That is not, however, a great deal more than the 1.4 x 10^(-4) T that [the equation] predicts for the surface
of the Earth's core. ...

this core magnetism predicted by the gravi-magnetic equation is greater than the magnetic field of 6 x
10^(-5) T measured at the Earth's surface. ... This is what we expect if we suppose that gravitational
magnetism is modified by an electrical-magnetic effect stronger at the Earth's surface than in the interior.
...".

How do the Magnetic Dipole Moment / Angular Momentum results of Sirag compare with the results of Vasiliev
?

Sirag uses MKS units that Feynman uses 
in his 3-volume Lectures in Physics 
(Feynman, Leighton, and Sands (Addison-Wesley 1963, 64, 65).
According to Feynman, in MKS:
G = 6.67 x 10^(-11)= 66.7 x 10^(-12)  Newton m^2 / kg^2
k = 9 x 10^9 = 90 x 10^8 = Newton m^2 / Coulomb
and
sqrt(G) / sqrt(k) = ( sqrt(66) / sqrt(90) ) x 10^(-6 -4) = 
                  = 0.856 x 10^(-10)
which is roughly what Sirag says in his 1979 Nature paper:
"... The gravi-magnetic hypothesis 
     (stated in [ Log = log_10] form)
     predicts a P/U of -10.37. ...".
Sirag goes on to say:
"... The mean P/U of the data points 
     plotted in Fig. 1 is -11.13 ...".
Therefore,
the Sirag data plot indicates that, according to data:
P(Siragdata) / U = ( 1 / 5.75 ) sqrt(G/k)
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Vasiliev's paper astro-ph/0002048, including Figure 2, 
uses cgs magnetic units.
Using 10 Coulomb per emu,
(and using notation P for Vasiliev's mu and U for his L):
G = Gmks x (dyne/Newton) x (cm/m)^2 x (kg/gm)^2 =
  = 6.67 x 10(-11) x 10^5 x 10^4 x 10(-6)  =
  = 6.67 x 10(-8) dyne cm^2 / gm^2
k = kmks x (dyne/Newton) x (cm/m)^2 x (Coulomb/emu)^2 =
  = 9 x 10^9 x 10^5 x 10^4 x 10^2 =
  = 9 x 10^20 dyne cm^2 / emu^2
and
sqrt(G) / sqrt(k) = ( sqrt(6.6) / sqrt(9) ) x 10^(-4 -10) = 
                  = 0.856 x 10^(-14)
Vasiliev says, about the data plot in his Figure 2::
"... It is remarkable that the gyromagnetic relation of a star,
i.e., 
the relation of its magnetic moment to the angular momentum,
is expressed through world constants only
... [  P / U = sqrt(G) / 3 c  ... (I changed his notation) ] ...
... As it can be seen from this figure 
with the logarithmic accuracy, 
all celestial bodies - stars, planets, and pulsars -
really have 
the gyromagnetic ratio close to the universal value ..".
   
   
Vasiliev says that there is close agreement between data
and theory (that is, P/U = 1/3 in natural units),
while
Sirag says that there is a difference:
P/U = (1/5.75) x (sqrt(G)/2sqrt(k)) = (1/11.5) x sqrt(G/k).
   
Vasiliev does not have Sirag's factor of about 5.75 difference 
between the gravi-magnetic theory value and the data value, 
even though 
Vasiliev says
"... The data for planets are taken from [16],
the data for stars are taken from [1], 
and for pulsars - from [2]. ...",
and
Vasiliev's reference [16] is Sirag's 1979 Nature paper, 
so that 
the data lines are very similar. 
However, 
the Vasiliev theory line P/U = sqrt(G) / 3c (cgs magnetic units) 
seems to me to be closer to the data line
than
the Sirag theory line P/U = sqrt(G) / 2 sqrt(k) (SI (mks) units).

 

B. V. Vasiliev, in his papers astro-ph/0002048 and astro-ph/0002171, says:

"... The calculations in Thomas-Fermi approximation show that in a gravitational field each cell of ultra
dense matter inside celestial bodies obtains a very small positive electric charge.

A celestial body is electrically neutral as a whole, because the negative electric charge exists on its
surface.

The positive volume charge is very small, on the order of magnitude ... 10^(-18) e per atom only. ...

... It is remarkable that the gyromagnetic relation of a star, i.e., the relation of its magnetic moment to the
angular momentum, is expressed through world constants only ... [magnetic moment / angular momentum]
... = sqrt(G) / 3 c ...

... The mechanism ... is based on ... gravity-induced electric polarization [GIEP] of matter. ... gravity
induces inside a metal an electric field with an intensity

E = mi g / e

http://xxx.lanl.gov/abs/astro-ph/0002048
http://xxx.lanl.gov/abs/astro-ph/0002048
http://xxx.lanl.gov/abs/astro-ph/0002171
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... where mi is the mass of an ion, g is gravity acceleration, e is the electron charge. This field is so small
that it is not possible to measure it experimentally. It is a direct consequence of the presence of an ion
lattice in a metal. This lattice is deformed by gravity and then the electron gas adapts its density to this
deformation. ... the electrons form the degenerated Fermi gas.. ... a celestial body is electrically neutral as
a whole, because the positive volume charge is concentrated inside the charged core and the negative
electric charge exists on its surface and so one can infer gravity-induced electric polarization of a body. ...

... the action of gravity on matter is compensated by the electric force and the gradient of pressure is
absent. ...

... According to early models, it was supposed that density of a substance inside celestial bodies grows
more or less monotonically with depth and at the centre of a star, the density has the greatest value ...
According to the developed theory, the density of a substance inside a star is constant. ...

[Note that the model of Vasiliev may be useful in solving the solar neutrino problem.]

... for a ... planet ... the ... stratum where ... polarization... [is] ... absent. ... can comprise a substantial part
of a planet, and thus, only a small relatively internal region will be polarized. At the surface of this core,
the electric field intensity falls to zero. ... Pressure affecting the matter inside this body is equal to the
pressure jump at the surface of the core ...

... it can be seen ... that the gyromagnetic relations of planets are also in the quite satisfactory agreement ...

. The detailed calculation for the Earth gives for the magnetic moment ... almost exactly twice smaller than
the measured value ... . Thus, it is possible to assume that the basic component of the magnetic moment of
planets is induced by the same mechanism which is working in stars. ...

[figure 2 from astro-ph/0002048]

http://xxx.lanl.gov/abs/astro-ph/0002048
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... Only the data for the Moon fall out, because its size is too small to create an electrically polarized core.

...

... Earlier models of the Earth assumed the existence of the monotonous dependence of pressure inside the
planet. The division of the Earth into the core and the mantle was explained by the fact that at the creation
of the Earth, on its share a certain amount of iron (and other heavy metals) and also a necessary amount of
stone were given out. The core consists of metals and the mantle consists of stone. In these models, it was
necessary to fit the parameters to get the densities of core and mantle and their sizes. It is not necessary to
introduce any free parameters into the Earth theory based on the GIEP effect. Assuming that the Earth
consists of homogeneous matter, the division on core and mantle is explained by the existence of the
pressure jump on the surface of the core ... . The basic results of this theory are shown in Fig.1.

... In addition, from the obtained data it is possible to calculate the angular momentum of the Earth. This
calculation gives the value of 0:339MR 2 . It is in agreement with the measured value of 0:331MR 2
within several percent of the accuracy. ...".

  

In his book Black Holes and Time Warps (Norton 1994) Kip Thorne says, on pages 429-430 and 432-433:

"... in June 1971 Zeldovich announced ... A spinning black hole must radiate ... a spinning metal sphere
emits electromagnetic radiation ... The radiation is so weak ... that nobody has ever observed it, nor
predicted it before. However, it must occur. The metal sphere will radiate when electromagnetic vacuum
fluctuations tickle it. ... Zeldovich's mechanism by which vacuum fluctuations cause a spinning body to
radiate. ... His sketch ...



Solar System Dynamics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/angmomemag.html[4/16/18, 1:35:57 AM]

... showed a wave flowing toward a spinning object, skimming around its surface for a while, and then
flowing away. The wave might be electromagnetic and the spinning body a metal sphere ... or the wave
might be gravitational and the body a black hole ... The incoming wave is not a "real" wave ... but rather a
vacuum fluctuation. ... the wave's outer parts ... are in the "radiation zone" while the inner parts are in the
"near zone" ... the wave's outer parts move at ... the speed of light ... its inner parts move more slowly than
the body's surface is spinning ... the rapidly spinning body will ... accelerate ...[the inner parts of the
incoming wave] ... The acceleration feeds some of the body's spin energy into the wave, amplifying it. The
new, amplified portion of the wave is a "real wave" with positive total energy, while the original,
unamplified portion remains a vacuum fluctuation with zero total energy. ... Zeldovich ... proved that a
spinning metal sphere radiates in this way; his proof was based on the laws of quantum electrodynamics
...".

 

B. G. Sidharth, in physics/9908004, says:

"... We first observe that as is known an assembly of Fermions below the Fermi temperature occupies each
and every single particle level, and this explains the fact that it behaves like a distribution of Bosonic
phonons: The Fermions do not enjoy their normal degrees of freedom. ... [there is a] Bosonization or
semionic effect. ...

Let us now consider an assembly of N electrons. As is known, if N+ is the average number of particles
with spin up, the magnetisation per unit volume is given by

M = mu ( 2 N+ - N ) / V

where mu is the electron magnetic moment. At low temperatures, in the usual theory, N+ = N / 2, so that
the magnetisation ... is very small.

On the other hand, for Bose-Einstein statistics we would have, N+ = N.

With the above semionic statistics we have,

N+ = b N, 1/2 < b < 1,

If N is very large, this makes an enormous difference ...

Let us use ... the case of Neutron stars. In this case, as is well known, we have an assembly of degenerate
electrons at temperatures about 10^7 K, whereas the Fermi temperature is about 10^11 K ... So the above
considerations apply. In the case of a Neutron star we know that the number density of the degenerate
electrons, n = 10^31 per c.c. So ... remembering that mu = 10^(-20) G (Gauss), the magnetic field near the
Pulsar is about 10^11 G < 10^8 Tesla, as required.

http://xxx.lanl.gov/abs/physics/9908004
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Some White Dwarfs also have magnetic fields. If the White Dwarf has an interior of the dimensions of a
Neutron star, with a similar magnetic field, then remembering that the radius of a White Dwarf is about
10^3 times that of a Neutron star, its magnetic field would be 10^(-6) times that of the neutron star, which
is known to be the case.

It is quite remarkable that the above mechanism can also explain the magnetism of the earth. As is known
the earth has a solid core of radius of about 1200 kilometers and temperature about 6000 K. This core is
made up almost entirely of Iron (90%) and Nickel (10%). It can easily be calculated that the number of
particles N = 10^48 , and that the Fermi temperature is about 10^5 K. In this case we can easily verify ...
that the magnetic field near the earth's surface is about 1 G, which is indeed the case.

It may be mentioned that the anomalous Bosonic behaviour ... would imply a sensitivity to external
magnetic influences which could lead to effects like magnetic flips or reversals. ...

Remembering that the core density of Jupiter is of the same order as that of the earth, while the core
volume is about 10^4 times that of the earth, we have in this case, N = 10^52 , so that the magnetization ...
is about 10^4 times the earth's magnetism, as required. ....".
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Tony Smith's Home Page

D4-D5-E6-E7-E8 VoDou Physics Lagrangian

and 146 GeV Higgs

Mass Ratios
Regularization-Renormalization Method of Ni, Lou, Lu, and Yang
D4-D5-E6-E7-E7-E8 VoDou Physics Lagrangian

Scalar Term
First Part of Scalar Term
Third Part of Scalar Term

Physical Interpretation
Mass Scales of the Higgs Mechanism
Complex Doublet P interpreted in terms of v and H

Second Part of Scalar Term
Total Higgs Scalar Lagrangian (less some v and H terms)

Weak Force
Higgs, Truth Quark, and Weak Bosons
Experimental Results
The Standard Model hierarchy, fine-tuning, and negativity of the Higgs mass squared, by Marko B. Popovic -
hep-ph/0204345
References

Here is how the mass ratios work:

the electron / Truth quark mass ratio is fixed, as are the mass ratios of all fundamental fermions;
the Truth - antiTruth quark pair mass corresponds to the sum of the masses of the weak bosons W+, W-, and
W0;
the W0 / Z0 mass ratio is fixed, and the sum of the masses of the weak bosons W+, W-, and Z0 corresponds to
the Vacuum Expectation Value of the Higgs scalar field that transforms the W0 into the Z0;
the Planck mass is a condensation of fermion-antifermion pairs, somewhat like a pion condensate;
the SU(5) LeptoQuark X-bosons have a Vacuum Expectation Value corresponding to a decoherence /
condensate below the Planck mass.

It is interesting that

the ratio of the sum of the masses of the weak bosons W+, W-, and W0 to the sum of the masses of the first
generation fermions is 259.031 GeV / 7.508 GeV = 34.5007

which is very close to

the ratio of the geometric part of the Weak Force Strength to the Electromagnetic Fine Structure Constant is 0.253477 /
( 1 / 137.03608 ) = 34.7355.

 

Before I read quant-ph/9806009,

http://xxx.lanl.gov/abs/hep-ph/0204345
http://xxx.lanl.gov/abs/quant-ph/9806009
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To Enjoy the Morning Flower in the Evening -

What does the Appearance of Infinity in Physics Imply?

by Guang-jiong Ni of the Department of Physics, Fudan University, Shanghai 200433, P. R. China, and the related
paper hep-ph/9801264 by Guang-jiong Ni, Sen-yue Lou, Wen-fa Lu, and Ji-feng Yang,

I did not correctly understand the Higgs mechanism. Therefore, in my earlier papers I had wrongly stated that the D4-
D5-E6-E7-E7-E8 VoDou Physics model gives a Higgs scalar mass of about 260 GeV and a Higgs scalar field vacuum
expectation value of about 732 GeV. I now see that my earlier values were wrong, and that the correct values
under the D4-D5-E6-E7-E8 VoDou Physics model are a Higgs scalar mass of about 146 GeV and a a Higgs
scalar field vacuum expectation value of about 252 GeV. The fault was not with the D4-D5-E6-E7-E8 VoDou
Physics model itself, but with my incorrect understanding of it with respect to the Higgs mechanism.

Guang-jiong Ni, Sen-yue Lou, Wen-fa Lu, and Ji-feng Yang, in hep-ph/9801264, used a new Regularization-
Renormalization (R-R) method to calculate the Higgs mass in the Standard Model to be about 140 GeV. Guang-jiong
Ni has further described the R-R method in quant-ph/9806009.

When the R-R method of Ni is applied to the D4-D5-E6-E7-E8 VoDou Physics model, it is seen that, at tree level,

the mass of the Higgs scalar is about 146 GeV.

 

To see how the R-R method of Ni, Lou, Lu, and Yang works, consider Integrals over 4-dim SpaceTime or its dual
4-dim Momentum Space of factors (ignoring factors like 2 and pi) like

1 / ( K^2 - M^2 )^2

for which the Integral I diverges as the Integral of dK^4 / K^4

or as definite integral from 0 to R of dK / K in the limit of R going to infinity, which is a logarithmic divergence of
the most weak type. Other Integrals encountered in physics give linear, quadratic, and other higher divergences.

Their new R-R method deals with the divergence (for example, of the Integral I) by:

1 - taking the partial derivative with respect to M^2 of the divergent Integral of

1 / ( K^2 - M^2 )^2

to get the convergent Integral d I / d M^2 of

1 / ( K^2 - M^2 )^3

whose value is (ignoring factors like 2 and pi) d I / d M^2 = 1 / M^2.

2 - after working with the convergent Integral, then going back to the original Integral by Integrating the convergent
expression d I / d M^2 = 1 / M^2 with respect to M^2, getting

I = ln M^2 + C1 = ln M^2 / M1^2

where C1 = - ln M1^2 is a Constant of Integration and M1 has the dimension of mass.

http://xxx.lanl.gov/abs/quant-ph/9806009
http://xxx.lanl.gov/abs/quant-ph/9806009
http://xxx.lanl.gov/abs/hep-ph/9801264
http://xxx.lanl.gov/abs/hep-ph/9801264
http://xxx.lanl.gov/abs/quant-ph/9806009
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3 - Use the Chain Approximation to derive a renormalized mass MR = M + dM.

If the particle is on the mass-shell so that p^2 = M^2,

then dM = ( Alpha / 4 Pi ) M ( 5 - 3 ln M^2 / M1^2 )

where Alpha = e^2 / 4 Pi is the Electromagnetic Fine Structure Constant.

4 - Fix the constant M1 so that the parameter M in the original Lagrangian is interpreted as the observed renormalized
mass MR. This cannot be done by Perturbative Quantum Field Theory, so M1 should be fixed by experiment. The
condition dM = 0 gives

ln M^2 / M1^2 = 5 / 3 and M1 = M exp(-5/6)

5 - When the particle is off the mass-shell so that p^2 =/= M^2, combine the above with other Feynman Diagram
Integrals of Quantum ElectroDynamics to calculate such things as the Lamb shift of the 2S(1/2) state with respect to
the 2P(1/2) state in Hydrogen, which can then be understood as a mass modification of the electron bound in the
Hydrogen atom.

As Ni says in quant-ph/9806009, "... by means of perturbative QFT, we can evaluate the mass modification but never
the mass generation. ... we re replace the divergence by arbitrary constant M1, then the latter is fixed by the mass M
measured in the experiment. ... the crucial point lies in the fact that we should act from the beginning, act before the
counterterm in introduced, act until the bottom is reached. That is, to take the derivative of integral I with respect to
M^2 (or to a parameter Sigma added by hand, say M^2 -- goes to -- M^2 + Sigma) enough times until it becomes
convergent, then perform the same times of integration with respect to M^2 ( Sigma then setting Sigma -- goes to -- 0
again) for going back to I. Now instead of divergence,we obtain some arbitrary constant Ci ... to be fixed ... Each Ci
has its unique meaning and role ..."

 

The difference between the D4-D5-E6-E7-E8 VoDou Physics model Higgs mass of 146 GeV and the Ni, Lou, Lu,
and Yang calculated value of 138 GeV is due to these facts:

the D4-D5-E6-E7 model value of 145.789 GeV (about 146 GeV) is a tree level value, while Ni, Lou, Lu, and
Yang calculate the Higgs mass beyond tree level using a nonperturbative Gaussian Effective Potential (GEP)
method;
Ni, Lou, Lu, and Yang use as input parameters:

the particle masses mW+ = mW- = 80.359 GeV and mZ0 = 91.1884 GeV,
the Weinberg angle sin^2(thetaW) = s2w = 0.2317, and
the Electromagnetic Fine Structure Constant at the Z0-mass energy level alphaE(mZ0) = 1 / 128.89;

the D4-D5-E6-E7 model uses as input parameter the vacuum expectation value of the Higgs scalar field v =
252.514 GeV, which is based on the D4-D5-E6-E7 model identity v = mW+ + mW- + mZ0, and which leads to
the tree-level particle masses mW+ = mW- = 80.326 GeV and mZ0 = 91.862 GeV as well as the other
calculated particle masses and force strength constants of the D4-D5-E6-E7 model;
Ni, Lou, Lu, and Yang use a T-quark mass of 175 GeV, giving them a larger 1-loop level fermion contribution
than would be the case for the D4-D5-E6-E7 model which has a T-quark mass of 130 GeV.

 

 

 

The D4-D5-E6-E7-E8 VoDou Physics Lagrangian in 8-dimensional

http://xxx.lanl.gov/abs/quant-ph/9806009
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SpaceTime, prior to dimensional reduction, is the Integral over 8-dim
SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG
where d is the 8-dim covariant derivative

P is the scalar field 
F is the Spin(8) curvature

S' and S are half-spinor fermion spaces 
D is the 8-dim Dirac operator
GF is the gauge-fixing term

GG is the ghost term
 

As shown in chapter 4 of Gockeler and Schucker,

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8

where Fh8 is an 8-dimensional Higgs curvature term.

After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4-dim
Spacetime of

(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) =

= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII
where cross-terms are eliminated by antisymmetry 

of the wedge /\ product 
and 4 denotes 4-dim SpaceTime 

and I denotes 4-dim Internal Symmetry Space 
 

The Internal Symmetry Space terms I should be integrated over the 4-dimensional Internal Symmetry Space, to get 3
terms.

The first term is the integral over 4-dim SpaceTime of

Fh44 /\ *Fh44

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the integral over
4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force).

The third term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space of

FhII /\ *FhII

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to the Mayer
Mechanism developed by Meinhard Mayer, terms of the form

http://www.ps.uci.edu/physics/mayer.html
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L (PP)^2 - 2 M^2 PP

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-sign Lamba
Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written above in the notation
used by Kane and Barger and Phillips. Ni, and Ni, Lou, Lu, and Yang, use a different notation

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of Ni, and Ni, Lou, Lu, and
Yang, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma.

 

Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y])

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P and *[P,P] =
[P,P], then

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 )

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two components of
the complex doublet scalar field, then

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

which is the Higgs Mechanism potential term.

 

In my notation (and that of Kane and Barger and Phillips), 2 M^2 is the square Mh^2 of the
tree-level Higgs scalar particle mass.

In my notation (and that of Kane and Barger and Phillips), P is the Higgs scalar field, and its
tree-level vacuum expectation value is given by

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is set in the D4-D5-E6-
E7 model as the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will be
80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 MeV.

The resulting equations, in my notation (and that of Kane and Barger and Phillips), are:

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L

In their notation, Ni, Lou, Lu, and Yang have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-level
value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3.
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By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method, Ni, Lou, Lu, and Yang find that:

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and

the fundamental Higgs scalar field mass scale Pn of Ni, Lou, Lu, and Yang is equivalent to the vacuum expectation
value v of the Higgs scalar field in my notation and that of Kane and Barger and Phillips, and

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, but also can
be interpreted as determining the invariant ratio between the mass squares of the Higgs mechanism fundamental mass
scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and since Ln / 3 = Mh^2 / Pn^2 = Mh^2 /
v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at tree-level

Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3.

 

 

In the D4-D5-E6-E7-E8 VoDou Physics model, the fundamental mass scale vacuum
expectation value v of the Higgs scalar field is the fundamental mass parameter that is to be
set to define all other masses by the mass ratio formulas of the model.

v is set to be 252.514 GeV

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will
be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and

so that the electron mass will be 0.5110 MeV.

Then, the tree-level mass Mh of the Higgs scalar particle is given by

Mh = v / sqrt(3) = 145.789 GeV

Ni, Lou, Lu, and Yang use their Quantum Field Theory model to calculate two more
important mass scales:

The Critical Mass (or Energy, or Temperature) Mssb for restoration of the Spontaneous Symmetry Breaking (SSB)
symmetry, which is Mssb = Mh sqrt(12/Ln), so that, for the tree-level value Ln = 1,

Mssb = Mh sqrt(12) = 505 GeV

The High-Energy Singularity of the Higgs Mechanism model, Msing, beyond which the Higgs field vanishes, and the
Maximum Energy Scale, Mmax, can be calculated in the Higgs Mechanism model. The fact that the Higgs field
vanishes above Msing and Mmax may justify regarding the Higgs Mechanism model as a low energy effective theory,
just as the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally a low (with respect to the Planck energy) energy
effective theory. The values calculated by Ni, Lou, Lu, and Yang are
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Msing = 0.55 x 10^15 GeV and Mmax = 0.87 x 10^15 GeV

The Planck energy is

MPlanck = 1.22 x 10^19 GeV

 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum
expectation value v and a real Higgs field H.

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that

P3 = (1/sqrt(2)) ( v + H )

where v is the vacuum expectation value and H is the real surviving Higgs field.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the D4-D5-E6-E7
physics model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV.

Now, to interpret the term

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) =

= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =

= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )

Disregarding some terms in v and H,

FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2

 

 

The second term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space of

Fh4I /\ *Fh4I

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to the
Mayer Mechanism, terms of the form

dP dP

where P is the Phi scalar complex doublet term and d is the covariant derivative.
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y])

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4-dim
SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie bracket product
[X,Y] = 0 so that P([X,Y]) = 0 and therefore

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y)

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the scalar Higgs
field and dx denotes covariant derivative in the X direction.

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim SpaceTime of

 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P =

= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)

Disregarding some terms in v and H,

Fh4I /\ *Fh4I = (1/8) dH dH

 

Combining the second and third terms, since the first term is merged into the weak force part of the Lagrangian:

Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =

= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =

= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )

This is the form of the Higgs Lagrangian in Barger and Phillips for a Higgs scalar particle of
mass

Mh = M sqrt(2) = v / sqrt(3) = 145.789 GeV

 

What about the Weak Force Strength and Weak Boson Masses?

In the D4-D5-E6-E7-E8 VoDou Physics model, the geometric part of the weak force strength, and the geometric weak
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charge that is its square root, are:

AlphaW = 0.2535 and sqrt(AlphaW) = 0.5035

In more customary particle physics notation, such as that found in Kane, there are two weak charges, g1 and g2, such
that their squares are weak force strengths. In the D4-D5-E6-E7 model, the geometric weak charge is the average of
the customary two weak charges g1 and g2:

sqrt(AlphaW) = (1/2) ( g1 + g2 )

so that the numerical values are

g1^2 = 0.11267 and g1 = 0.33566

g2^2 = 0.44135 and g2 = 0.66434

Combining some aspects of the D4-D5-E6-E7 model and some aspects of the customary picture gives tree-level
estimate results that are off by a few percent. Estimated Weak Boson masses are approximately

Mw = g2 v / 2 = 83.88 GeV

Mz = sqrt( g1^2 + g2^2 ) v / 2 = 93.98 GeV

Some other relations given by Kane, and the results of using in them some D4-D5-E6-E7 model values, and the
estimates immediately above, are

electron charge e = sqrt(4 pi AlphaE) = 0.30286

from the Weinberg angle ThetaW: g2 = e / sin(ThetaW) = 0.6247

g1 = e / cos(ThetaW) = 0.3463

the Fermi constant, GF = sqrt(2) g2^2 / 8 Mw^2 = 1.11 x 10^(-5) GeV^(-2)

For comparison, the D4-D5-E6-E7 model value of the Fermi constant is

GF = AlphaW / Mw^2 = 1.188 x 10^(-5) GeV^(-2)

where

Mw = sqrt (Mw+^2 + Mw-^2 + Mz0^2) =

= sqrt(80.326^2 + 80.326^2 + 92.862^2) = 146.09298 GeV.

 

Roughly,

Mw is equal to the Higgs scalar particle mass 145.789 GeV.
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Higgs, Truth Quark, and Weak Bosons
The tree level mass of a Higgs scalar, about 146 GeV, 
is somewhat higher than, but roughly similar to, 
the tree level Truth quark mass of about 130 GeV. 
 
 

In the D4-D5-E6-E7-E8 VoDou Physics model,

the sum of the tree level masses mW+ + mW- + mZ0
of the 3 weak bosons W+, W-, and Z0, 
that is, the physical weak bosons below the Higgs mass scale, 
is the fundamental energy level vacuum expectation value v
of the Higgs scalar field. 

To give the tree-level particle masses  mW+ = mW- = 80.326 GeV 
and mZ0 = 91.862 GeV (as well as the other calculated
particle masses and force strength constants of the D4-D5-E6-E7 model), 
P is set equal to 252.514 GeV. 
The D4-D5-E6-E7 model assumed value v = about 80+80+92 = 252 GeV.  

The Higgs Vacuum Expectation Value of 252 GeV is roughly the Compressibility of the Aether and the
Superposition Separation of an entire single Tubulin in the Brain, and is close to the tree level mass of the Truth
Quark T-T(bar) Meson of about 260 GeV. It is also of the same order of magnitude as the geometric mean (about
650 GeV) of the Planck Energy (10^19 GeV) and the Hydrogen Lamb Shift Energy (4.3 x 10^(-5) eV = 4.3 x 10^(-14)
GeV (see Weinberg, The Quantum Theory of Fields, Vol. I, p. 593).

Mw, the square root of the sum of the squares of the tree level masses 
of the 3 weak bosons W+, W-, and Z0, 
that is, the physical weak bosons below the Higgs mass scale, 
is 146.09298 GeV, which is very close to 
the mass of the tree level Higgs scalar mass of 145.789 GeV. 
 
The tree level mass of a pair of Higgs scalars, about 292 GeV, 
is somewhat higher than, but roughly similar to, 
the fundamental energy level vacuum expectation value v
of the Higgs scalar field, about 252 GeV, 
and 
the truth quark T-T(bar) meson mass of about 260 GeV. 
 

Each quark in the T-Tbar can decay very rapidly to  W  +  b  +  X 
(where X is just an indication for other miscellaneous stuff).  

Note that , roughly,
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the Higgs vev is the sum of the Masses of the W+, W-, and Z0 Weak bosons (as though the vev is a quantum
sum-over-histories linear sum of Weak boson masses - compare the combinatorial calculation of the Planck

Mass),

while

the Higgs scalar particle mass 146 GeV is the square root of the sum of the squares of the Masses of the W+,
W-, and Z0 Weak bosons (as though the Higgs particle is a single particle merger of the Weak bosons).

 

Also,

The Higgs scalar is closely related to gravity in the D4-D5-E6-E7-E8 VoDou Physics model.

 

Higgs Experimental Results:

In hep-ph/0102137, 12 Februay 2001, G. Degrassi says: "... The last months of the year 2000 ... seems a good moment
to try to review what we (do not) know about the Higgs.

On one side we have the impressive amount of data collected at LEP, SLC, and the Tevatron that allow to probe
the quantum structure of the Standard Model (SM), thereby providing indirect information about the
Higgs mass.
On the other we have the result of the direct searches performed at LEP with the excess of events reported in
the combined analysis of the four collaborations.

... Given these two pieces of information it is often said that one of the greatest achievement of LEP has been to have
pin down the Higgs mass between 113 (from the 95% C.L. lower bound of the direct searches) and 170 GeV (from
the 95% C.L. upper bound of the global fit to electroweak data). ...

Formulae ...[ that are used for indirect ] Higgs mass inference from precision measurements ... following a Bayesian
approach ... to construct f( mH | ind. ), the p.d.f. of the Higgs mass conditioned by this indirect information under the
assumption of the validity of the S.M.... are very accurate for 75 < MH < 350 GeV with the other parameters in the
ranges 170 < Mt < 181 GeV ... 0.113 > ALPHAs(MZ) > 0.123 ... The experimental inputs I use to construct f( mH |
ind. ) are: s2eff = 0.23146 +/- 0.00017, MW = 80.419 +/- 0.038 GeV, ... Mt = 174.3 +/- 5.9 GeV, ALPHAs(MZ) =
0.119 +/- 0.003. ... Table 1 summarizes the results ...

http://xxx.lanl.gov/abs/hep-ph/0102137
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... As expected, the inclusion of the direct search information drifts the p.d.f. towards higher values of MH by cutting
regions below 110 GeV. ...".

In my opinion, the fact that the indirect prediction of a 90 to 105 GeV Higgs mass is shown to be wrong by failure to
detect a Higgs with a direct search up to 110 GeV indicates that either

some of the input parameters ( particularly Mt = 174.3 +/- 5.9 GeV and ALPHAs(MZ) = 0.119 +/- 0.003 ) may
be incorrect, or
the details of the Standard Model ElectroWeak structure are poorly modelled by the calculation techniques used,
or
both the input parameters and the calculation techniques may be flawed.

 

Further, I note that, when the direct search data are included, the value of the Higgs mass indicated by Degrassi
increases from a 90 to 105 GeV Higgs mass to a 135 to 140 GeV Higgs mass, which is much closer to the 146 GeV

Higgs mass predicted by the D4-D5-E6-E7-E8 VoDou Physics model.

 

In the paper hep-ph/0204345

The Standard Model hierarchy, fine-tuning, and negativity of the Higgs mass squared

Marko B. Popovic says:

"...

The range of Higgs masses in the vicinity of 140 GeV satisfies all theoretical
requirements for healthy physics up to the Plank scale

http://xxx.lanl.gov/abs/hep-ph/0204345
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... the theoretical and logical necessity for the existence of ... Supersymmetry, technicolor, extra
dimensions and other exotic scenarios around the TeV scale ... is strongly questioned here ... experimental
data and theoretical knowledge strongly point towards the SM as the best candidate for the physics that
will be observed in near future experiments. ...

... The vacuum energy problem is ... cited as a serious obstacle to the SM. However, the vacuum energy
problem only guides toward a conflict between the classical general theory of relativity and its, yet to be
understood, "quantum-compatible" version.....

.... The well-known non-zero vacuum expectation value (vev) of the scalar Higgs field, vEW = 2.462 x
10^2 GeV, sets the scale of the electroweak interactions. Another well-known energy scale is the Planck
scale, /\planck = 1.2 x 10^19 GeV, probably setting the scale of the unified theory incorporating gravity.
Obviously, many orders of magnitude separate these numbers. Traditionally, this fact is considered a
serious obstacle for the SM. The problem termed hierarchy problem expresses doubts that the SM alone
can provide a good physical description over such a broad range of energies. ...

... Only when united with the fine-tuning problem can the hierarchy look persuasive as an obstacle to the
SM at high energies.... To characterize the fine-tuning problem it is useful to introduce the dimensionless
mass parameter ... mu = mH(/\)^2 / /\^2 . The parameter mH(/\) represents a renormalized Higgs mass at
the cut-off energy scale /\ ...

... Figure 1 ...

... Illustration of the fine-tuning problem in traditional sense (top sketch) and in the more realistic SM case
(bottom sketch). The purpose of these drawings is to show the qualitative distinctions between the
functional forms of the two cases; by no means should the two plots be quantitatively compared or
separately analyzed. The gauge and Yukawa couplings are labeled with gi and gf respectively while mu_a
and mu_b identify the two possible evolutions of dimensionless mass parameter. ...

... from fine-tuning ... in traditional sense ... it may be concluded that the SM can be a good description
only up to very small energies, maybe ten or so times larger than a physical Higgs mass! ...

... However, there is no fundamental physical or logical basis for the claim that the loop corrections need
to be smaller than the tree level value!... the logic behind fine-tuning problem ... in traditional sense ...
fails. And the reason is rather simple - the coupling constants g^2 and lambda run logarithmically, and
moreover, the parameter mu intersects with g^2 . Therefore, the more the theory is finely tuned, the
smaller a hierarchy (see Fig. 1.b). And the fine-tuning is shown to be benign. ...

... The simple truth is that the SM already gives the best explanation! ...
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... one should be ambitious and try to explain the hierarchy up to the Planck (or GUT) scale with the SM
structure alone. ...

... In Fig. 4 the dimensionless mass parameter mu is shown over the range, 140-230 GeV, of Higgs
masses. Due to the stability and perturbativity constraints, only the 140-170 GeV curves are accepted up to
the Planck scale. 5 An exciting feature is easily observed; the mu's in the vicinity of 140 GeV are negative
over a whole range of energies, and they very slowly approach zero in the high energy limit. The
negativity of dimensionless parameter mu guarantees the good behavior of the scalar propagator at high
energies. In other words, the negativity of the mass squared suggests that the mass parameter in the
propagator at high energies should be set to zero and that the theory is surely not breaking down below the
Planck scale.

The stability curve roughly traces the energy scale at which quartic coupling lambda goes to zero (more
pedantically the scale at which deeper minima form) as a function of physical Higgs mass. Therefore, in
Fig. ... 4 it is seen that the lambda's for Higgses in the vicinity of 140 GeV are positive while mu's are
negative over the whole energy range. Therefore, the minimum of the effective potential can not be
formed in this range. ... That is the SM explanation of the fictitious hierarchy problem! ...

... It should be noted that at the Planckian energies both dimensionless quantities characterizing scalar
potential, i.e. lambda and mu, happens to be suspiciously close to zero! ...

... Interestingly, the Higgs masses in the vicinity of 140 GeV may happen to be those preferred by the fine-
tuning quantities presented in Figs. 2 and 3 as well. ...

... mu for Higgses in the vicinty of 140 GeV runs almost logarithmically (i.e. as expected) all the way up
to the Planck scale. The slowly varying parameter alpha in Fig. 3 is tightly confined to the region near the
value of 0.05.

... Conclusion.

Why does experimental data and theoretical knowledge strongly point towards the SM as the best
candidate for the physics that will be observed in near future experiments? The answer is drawn from the
following facts:

-The SM is the correct "theory" at low energies.
-The hierarchy and fine-tuning are not serious problems of the SM.
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-The Planck scale, as an important gravity related dimensional quantity, may be addressed by the
current theoretical framework. The range of Higgs masses in the vicinity of 140 GeV satisfies all
theoretical requirements for healthy physics up to the Plank scale:

stability,
perturbativity and
negativity of the dimensionless mass parameter mu.

-The range of Higgs masses in the vicinity of 140 GeV falls inside 1 sigma of the ... electroweak
precision data (ewpd) ... analysis preferred range (or 2 sigma with Z -> bbar b forward backward
asymmetries excluded.
-Current new physics models at the 1 TeV scale are neither minimal nor required by some burning
theoretical necessity. ...

... If Higgs happens to [weigh] around 140 GeV ... Nature has indeed chosen the large SM high-energy
desert in front of us ...".

Such a desert is consistent with the possibility that the Truth Quark, through its strong interaction with Higgs Vacua,
may have two excited energy levels at 225 GeV and 173 GeV, above a ground state at 130 GeV. The 173 GeV
excited state may exist due to appearance of a Planck-energy vaccum with < phi_vac2 > = 10^19 GeV in addition to
the low-energy Standard Model vacuum with < phi_vac1 > = 252 GeV. 
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Abstract: 

Malignant cells are characterized by abnormal segregation of chromosomes during 
mitosis (“aneuploidy”), generally considered a result of malignancy originating in genetic 
mutations. However recent evidence supports a century-old concept that maldistribution 
of chromosomes (and resultant genomic instability) due to abnormalities in mitosis itself 
is the primary cause of malignancy rather than a mere byproduct. In normal mitosis 
chromosomes replicate into sister chromatids which are then precisely separated and 
transported into mirror-like sets by structural protein assemblies called mitotic spindles 
and centrioles, both composed of microtubules. The elegant yet poorly understood ballet-
like movements and geometric organization occurring in mitosis have suggested guidance 
by some type of organizing field, however neither electromagnetic nor chemical gradient 
fields have been demonstrated or shown to be sufficient. It is proposed here that normal 
mirror-like mitosis is organized by quantum coherence and quantum entanglement among 
microtubule-based centrioles and mitotic spindles which ensure precise, complementary 
duplication of daughter cell genomes and recognition of daughter cell boundaries. 
Evidence and theory supporting organized quantum states in cytoplasm/nucleoplasm (and 
quantum optical properties of centrioles in particular) at physiological temperature are 
presented. Impairment of quantum coherence and/or entanglement among microtubule-
based mitotic spindles and centrioles can result in abnormal distribution of chromosomes, 
abnormal differentiation and uncontrolled growth, and account for all aspects of 
malignancy. New approaches to cancer therapy and stem cell production are suggested 
via non-thermal laser mediated effects aimed at quantum optical states of centrioles. 
 
Key words: Cancer, centrioles, differentiation, genomic instability, malignancy, 
microtubules, mitosis, mitotic spindles, neoplasm, quantum coherence, quantum 
computation, quantum entanglement, quantum theory, stem cells  
 
 
Theories of the origin of cancer: mutation, aneuploidy, genomic instability 
 
Malignant cells divide and multiply uncontrollably. They evade built-in autodestruct 
mechanisms, stimulate formation of blood vessels to feed themselves, and can invade 
other tissues. Proper differentiation – the process by which genetic expression leads to 



specific cell types (phenotypes) – is lost. Despite intense efforts and recognition of 
predisposing factors (e.g. carcinogens, reactive oxidants, genetic/family history) cancer 
remains an enormous problem. 
 
In the early 20th century German biologist Theodor Boveri observed cell division 
(“mitosis”) in normal and cancerous cells (Boveri, 1929). Whereas normal cells exhibited 
symmetrical, bipolar division of chromosomes into two equal mirror-like distributions 
(Figure 1), Boveri noticed that cancer cells were different. Cancer cells showed 
imbalanced divisions of chromosomes, with asymmetrical and multipolar unequal 
(“aneuploid”) distributions (Figure 2 and 3). Boveri suggested that aberrant processes in 
mitosis itself caused abnormal distribution of chromosomes and genes. He reasoned that 
most abnormal distributions would be non-viable, but some would lead to viable cells and 
cancerous differentiation with uncontrollable proliferation. But because no recurrent 
pattern occurred—the aneuploidy changed from generation to generation (what is now 
called “genomic instability”)—the majority of scientists assumed the abnormal 
distribution of chromosomes were effects, rather than causes of malignancy and that 
cancer originated from intrinsic chromosomal changes. In retrospect, genomic instability 
is a logical consequence of abnormal mitosis. Nonetheless, the belief that cancer resulted 
from genetic mutations became the “standard dogma” (Gibbs, 2003). 
 
As DNA and genetics became understood and prominent, the idea that cancer is the result 
of cumulative mutations became entrenched. Specific alterations in a cell’s DNA, 
spontaneous or induced by carcinogens, change the particular proteins encoded by 
cancer-related genes at those spots. Two particular kinds of genes were identified as 
being potentially relevant to cancer. The first included tumor suppressor genes which 
normally restrain cells’ tendencies to divide. Presumably mutations affecting these genes 
disabled them, removing beneficial effects of suppressors. The second group included 
oncogenes which stimulate growth, or cell division. Mutations leading to cancer were 
thought to lock oncogenes into a permanently active state.  
 
However in the era of genetic engineering, oncogene/suppressor theory has failed to 
explain cancer. No consistent set of gene mutations correlate with malignancy; each 
tumor may be unique in its genetic makeup. In fact tremendous genetic variability occurs 
within individual tumors, and genomic instability—changes in the genome with 
subsequent cycles of mitosis—is now seen as the major pathway to malignancy (Marx, 
2002).  
 
Some specific DNA factors are indeed related to genomic instability. These include 
unrepaired DNA damage, stalled DNA replication forks processed inappropriately by 
recombination enzymes, and defective telomeres which protect ends of chromosomes. 
But again, inherent DNA mutation and sequelae—the “standard dogma”—don’t explain 
the entire picture. Other approaches suggest that a combination of DNA defects and other 
problems are responsible for genomic instability and malignancy. 
 
One approach is called “modified dogma” which revives an idea from 1974 by Lawrence 
A. Loeb and colleagues (Loeb et al., 1974) who noted that random mutations, on average, 



would affect only one gene per cell in a lifetime. Some other factor—carcinogen, reactive 
oxidants, malfunction in DNA duplication and repair machinery—is proposed to increase 
the incidence of random mutations (Loeb et al., 2003). Another approach is “early 
instability” (Nowak et al., 2002) which suggests that master genes are critical to cell 
division—if they are mutated, mitosis is aberrant. But master genes are still merely 
proposals. 

 
Figure 1. Modifications to the centriole in the normal cell cycle and mitosis (not to scale: 

centrioles are ~750 nanometers in length and 200 nanometers outer diameter, much 

smaller than mitotic spindles). Center: centriole as two perpendicular cylinders. 

Clockwise from center (G1, S and G2 occur during “Interphase” which precedes and 

follows mitosis): in G1 phase  centriole cylinders separate. In S phase centrioles 

replicate, each cylinder forming a new perpendicular cylinder via connecting filamentous 

proteins.  G2 phase: centrioles separate and begin to migrate. Prophase: centrioles move 

apart and microtubules form the mitotic spindles between the centrioles. Metaphase: 

mitotic spindles attach to centromeres/kinetochores on opposite sides of each paired 

chromosome (only 4 of which are shown). Anaphase: Paired chromosomes separate into 

sister chromatids and are moved by (and move along) mitotic spindles to newly forming 

daughter cells. Modified from Hagan et al. (1998) by Dave Cantrell. 

 
Another idea returned to Boveri’s suggestion that the problems lie with the molecular 
machinery of mitosis which, under normal circumstances, results in precisely equal 
separation of duplicated chromosomes. The “all-aneuploidy” theory (Duesberg et al., 



2000) proposes that cells become malignant before any mutations or intrinsic genetic 
aberrancy. With the exception of leukemia, nearly all cancer cells are aneuploid. Thus 
malignancy is more closely related to maldistribution of chromosomes than to mutations 
on the genes within those chromosomes. Experiments show that genomic instability 
correlates with degree of aneuploidy.     
 
What causes aberrant mitosis? Asbestos fibers and other carcinogenic agents are known 
to disrupt normal mitosis. Certain genes trigger and regulate mitosis, and experimentally 
induced mutations in these genes result in abnormal mitosis and malignancy. However 
such mutations in mitosis-regulating genes have not been found in spontaneously 
occurring cancers. Thus mitosis itself, the dynamical, ballet-like mechanical separation of 
chromosomes into two perfectly equal paired sets, may be at the heart of the problem of 
cancer. However the organization of mitosis is not understood. 
 
 

Mitosis and differentiation 

 
Under normal conditions chromosomes replicate into “sister chromatids” which remain 
attached to each other at a single point via a structure called a centromere/kinetochore. 
Chromatids are then separated and pulled apart into two identical sets by remarkable 
molecular machines called mitotic spindles which attach to the chromatid 
centromere/kinetochore (Hagan et al., 1998). The spindles are composed of microtubules 
(centromere/kinetochores also contain microtubule fragments). Once separated, sister 
chromatids are known as daughter chromosomes.  
 
The microtubule spindles pull the daughter chromosomes toward two poles anchored by 
microtubule organizing centers (MTOCs), or centrosomes (as they are known in animal 
cells). Centrosomes are composed of structures called centrioles embedded in an 
electron-dense matrix composed primarily of the protein pericentrin. Each centriole is a 
pair of barrel-like structures arranged curiously in perpendicular tandem (Figures 4 and 
5), and (like mitotic spindles) are comprised of microtubules, self-assembling polymers 
of the protein tubulin. In centrioles, microtubules are fused longitudinally into triplets; 
nine triplets are aligned, stabilized by protein struts to form a cylinder which may be 
slightly skewed (Dustin, 1984). New cylinders self-assemble/replicate perpendicular to 
existing cylinders, and centriole replication involves self-assembly of two new cylinders 
from each pre-existing cylinder of the pair which constitutes the centriole (Figure 1-3, 
G1, S and G2 phases). The two perpendicular pairs then separate resulting in two 
centrioles. 
 
Centrioles are the specific apparatus within living cells which trigger and guide not only 
mitosis, but other major reorganizations of cellular structure occurring during growth and 
differentiation. Somehow centrioles have command of their orientation in space, and 
convey that information to other cytoskeletal structures. Their navigation and gravity 
sensation have been suggested to represent a “gyroscopic” function of centrioles 
(Bornens, 1979). The mystery and aesthetic elegance of centrioles, as well as the fact that 
in certain instances they appear completely unnecessary, have created an enigmatic aura 



“Biologists have long been haunted by the possibility that the primary significance of 
centrioles has escaped them” (Wheatley, 1982). 
 
The initiation of mitosis (“S” of interphase into prophase) involves centriole replication, 
separation and migration to form the mitotic poles to which spindles attach (Nasmyth, 
2002). The opposite end of each spindle affixes to centromeres/kinetochores on specific 

 
 

 

Figure 2. Abnormal centriole activities in mitosis leading to aneuploidy. As in Figure 1 

except that during metaphase the centriole/spindle binding of chromatids is defective and 

asymmetrical leading to maldistribution of chromosomes in the anaphase daughter cells. 

Each daughter cell is missing an entire chromosome and has an extra chromatid, hence 

an abnormal genotype. By Dave Cantrell. 

 
 
chromatids, so that proper separation of centrosomes/centrioles results in separation of 
chromosomes into equal sets forming the focal point of the two daughter cells (Figure 1). 
 
There are a number of questions regarding mitosis, but one compelling issue is how all 
the intricate processes are coordinated in space and time by centrioles to generate a 
geometric structure that maintains itself at steady state. Indeed, the mitotic apparatus 
resembles a crystalline structure, however it is also a dynamic, dissipative system. A 



review in Science concluded: “Robustness of spindle assembly must come from guidance 
of the stochastic behavior of microtubules by a field” (Karsenti, 2001). Without any real 
evidence some conclude that chromosomes generate some type of field which organizes 
the centrioles and spindles. However Boveri and later Mazia (1970) believed the 
opposite, that spindle and centrosome/centriole microtubules generated an organizing 
field or otherwise regulated the movement of chromosomes and orchestration of mitosis. 

Figure 3. Abnormal centriole activities in mitosis leading to aneuploidy. As in Figures 1 

and 2 except that defective centriole replication continues in G2 producing 3 centrioles 

which form abnormally distributed spindles in prophase and abnormal chromosome 

distribution/genotypes in metaphase and anaphase. This results in chromosomes 

maldistributed among 3 daughter cells. By Dave Cantrell. 

 
As centrosomes/centrioles organize the spindles (which anchor in the pericentrin matrix 
surrounding centrioles), it seems most likely that centrosomes/centrioles are the primary 
organizers of mitosis.  
 
Cultured cells in which centrosomes are removed by microsurgical techniques, leaving 
the cell nucleus and cytoplasm, are called karyoplasts. Maniotis and Schliwa (1991) 
found that karyoplasts reestablish a  microtubule organizing center near the nucleus and 
form mitotic spindles. Karyoplasts can grow but do not undergo cell division/mitosis.  
Khodjakov et al. (2002) destroyed centrosomes by laser ablation in cultured cells and 
found that a random number (2 – 14) of new centrosomes formed in clouds of pericentrin. 



 
In any case centrosomes/centrioles are essential to normal mitosis (Marx, 2001; Doxsey, 
1998; Hinchcliffe et al., 2001) and impairment of their function can lead to genomic 
instability and cancer (Szuromi, 2001; Pihan, 1999).  Multiple and enlarged centrosomes 
have been found in cells of human breast cancer and other forms of malignancy (Lingle 
et al.,1998; 1999; Pihan et al., 2003).  Wong and Stearn (2003) showed that centrosome  
number, hence centriole replication, is controlled by factors intrinsic to the 
centrosome/centrioles (i.e. rather than genetic control). Referring to the centrosome as the 
“cell brain”, Kong et al (2002) attributed malignancy to aberrant centrosomal information 
processing. 
 
 

 
 
Figure 4. A centriole is comprised of two cylinders (as shown in Figure 5) arranged in 

perpendicular tandem. Each cylinder is 750 nanometers (0.75 microns) in length. By 

Dave Cantrell.  

 



In other forms of intracellular movement and organization, microtubules and other 
cytoskeletal structures are the key players. So it is logical that they also organize mitosis. 
But something is missing. What type of organizational field, information processing or 
principle might be occurring in mitosis? Recent attempts to explain higher brain functions 
have suggested that microtubules within neurons and other cells process information, and 
may utilize certain quantum properties. If so, these same properties could also explain 
aspects of mitosis and normal cell functions lost in malignancy. 
 
Subsequent to mitosis, embryonic daughter cells develop into particular types of cells 
(“phenotypes”), e.g. nerve cells, blood cells, intestinal cells etc., a process called 
differentiation. Each (normal) cell in an organism has precisely the same set of genes. 
Differentiation involves “expressing” a particular subset of genes to yield a particular 
phenotype. Neighbor cells and location within a particular tissue somehow convey 
signals required for proper gene expression and differentiation. For example an 
undifferentiated “stem cell” placed in a certain tissue will differentiate to the type of cell 
in the surrounding tissue. However the signaling mechanisms conveyed by surrounding 
cells to regulate differentiation are unknown.  
 
Cancer cells are often described as poorly differentiated, or undifferentiated – lacking 
refined properties characteristic of a particular tissue type, and unmatched to the 
surrounding or nearby normal tissue. Abnormal genotypes (e.g. from aberrant mitosis or 
mutations) can disrupt normal differentiation, but again the mechanisms of normal 
differentiation (genotype to phenotype) are unknown. 
 
It seems likely that centrioles play key roles in differentiation. Situated close to the 
nucleus, centrioles can transduce intra-cellular signals to regulate gene expression (Puck 
and Krystosek, 1992). As “commander” of the cytoskeleton, centrioles can determine cell 
shape, orientation and form. And centrioles have the information storage and processing 
capacity to record the “blueprints” for a vast number of phenotypes, all possible states of 
differentiation in a specific organism. The key question in differentiation is how 
signals/communication from neighboring and surrounding tissues mediate gene 
expression. While chemical messengers and chemical gradients are possible mechanisms 
(e.g. Niethammer et al., 2004), a more elegant, efficient and practical method may 
involve nonlocal quantum interactions (e.g. entanglement) among microtubules and 
centrioles in neighboring and nearby cells.   
 

Microtubules and centrioles 

 
Interiors of eukaryotic cells are structurally organized by the cell cytoskeleton which 
includes microtubules, actin, intermediate filaments and microtubule-based centrioles, 
cilia and basal bodies (Dustin, 1984). Rigid microtubules are interconnected by 
microtubule-associated proteins (“MAPs”) to form a self-supporting, dynamic tensegrity 
network which, along with actin filaments, comprises a negatively-charged matrix on 
which polar cell water molecules are bound and ordered (Pollack, 2001).  
 



Microtubules are cylindrical polymers of the protein tubulin and are 25 nanometers (nm = 
10-9 meter) in diameter (Figure 6). The cylinder walls of microtubules are comprised of 
13 longitudinal protofilaments which are each a series of tubulin subunit proteins (Figure 
6). Each tubulin subunit is an 8 nm by 4 nm by 5 nm heterodimer which consists of two 
slightly different classes of 4 nm, 55,000 dalton monomers known as alpha and beta 
tubulin. The tubulin dimer subunits within the cylinder wall are arranged in a hexagonal 
lattice which is slightly twisted, resulting in differing neighbor relationships among each 
subunit and its six nearest neighbors (Dustin, 1984). Pathways along neighbor tubulins 
form helices which repeat every 3, 5 and 8 rows (the “Fibonacci series”). 

 
Figure 5. Centriole cylinder (one half of a centriole) is comprised of 9 microtubule 

triplets in a skewed parallel arrangement. Each microtubule is comprised of tubulin 

proteins (Figure 6), each of which may be in one or more possible conformational states 

(illustrated as e.g. black or white). The cylinder inner core is approximately 140 

nanometers in diameter and the cylinder is 750 nanometers in length. By Dave Cantrell.  

 

Each tubulin has a surplus of negative surface charges, with a majority on the alpha 
monomer; thus each tubulin is a dipole (beta plus, alpha minus). Consequently 
microtubules can be considered ”electrets”: oriented assemblies of dipoles which are 
predicted to have piezoelectric, ferroelectric  and spin glass properties (Tuszynski et 
al.,1995). In addition, negatively charged C–termini “tails” extend outward from each 



monomer, attracting positive ions from the cytoplasm and forming a plasma-like “Debye 
layer” surrounding the microtubule (Hameroff et al., 2002).  
 
Biochemical energy is provided to microtubules in several ways: tubulin-bound GTP is 
hydrolyzed to GDP in microtubules, and MAPs which attach at specific points on the 
microtubule lattice are phosphorylated. In addition microtubules may possibly utilize 
nonspecific thermal energy for “laser-like” coherent pumping, for example in the GigaHz 
range by a mechanism of “pumped phonons” suggested by Fröhlich (1968; 1970; 1975).  
Simulation of coherent phonons in microtubules suggest that phonon maxima correspond 
with functional microtubule-MAP binding sites (Samsonovich et al., 1992). 
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Figure 6. Microtubules are hollow cylindrical polymers of tubulin proteins, each a 

“dimer” of alpha and beta monomers.  

 
 

In centrioles (as well as cilia, flagella, basal bodies etc.) microtubules fuse into doublets 
or triplets. Nine doublets or triplets then form larger barrel-like cylinders (Figure 5) 
which in some cases have internal structures connecting the doublets/triplets. The nine 
doublet/triplets are skewed, and centrioles move through cytoplasm by an “Archimedes 
screw” mechanism. 
 
Albrecht-Buehler (1992) has shown that centrioles act as the cellular “eye”, detecting and 
directing cell movement in response to infra-red optical signals. (Cilia, whose structure is 
nearly identical to centrioles, are found in primitive visual systems as well as the rod and 
cone cells in our retinas.) The inner cylindrical core of centrioles is approximately 140 
nanometers in diameter and 750 nanometers in length, and, depending on the refractive 



index of the inner core, could act as a waveguide or photonic band gap device able to trap 
photons (Figure 8). Tong et al (2003) have shown that properly designed structures can 
act as sub-wavelength waveguides, e.g diameters as small as 50 nanometers can act as 
waveguides for visible and infrared light. 
 
Historic work by Gurwisch (1922) showed that dividing cells generate photons 
(“mitogenetic radiation”), and recent research by Liu et al (2000) demonstrates that such  
biophoton emission is maximal during late S phase of mitosis, corresponding with 
centriole replication. Van Wijk et al.(1999) showed that laser- stimulated biophoton 
emission (“delayed luminescence”) emanates from peri-nuclear cytoskeletal structures, 
e.g. centrioles. Popp et al (2002) have shown that biophoton emission is due to quantum 
mechanical “squeezed photons”, indicating quantum optical coherence. The skewed 
helical structure of centrioles may be able to detect polarization or other quantum 
properties of photons such as orbital momentum.      
 
Unlike centrioles, cilia and flagella bend by means of contractile proteins which bridge 
between doublets/triplets. The coordination of the contractile bridges are unknown, 
however Atema (1973) suggested that propagating conformational changes along 
tubulins in the microtubule doublet/triplets signaled contractile proteins in an orderly 
sequence. Hameroff and Watt (1982) suggested that microtubules may process 
information via tubulin conformational dynamics (coupled to dipoles) not only 
longitudinally (as Atema proposed) but also laterally among neighbor tubulins on the 
hexagonal microtubule lattice surface, accounting for computer-like capabilities. 
Rasmussen et al (1990) showed an enormous potential computational capacity of 
microtubule lattices (and microtubules interconnected by MAPs) via tubulin-tubulin 
dipole interactions, with the dipole-coupled conformational state of each tubulin 
representing one “bit” of information. The regulation of protein conformational states is 
an essential feature of biological systems.  
 
 

Tubulin conformational states 

 
Within microtubules, individual tubulins may exist in different states which can change 
on various time scales (Figure 7). Permanent states are determined by genetic scripting of 
amino acid sequence, and multiple tissue-specific isozymes of tubulin occur (e.g. 22 
tubulin isozymes in brain: Lee et al., 1986).  Each tubulin isozyme within a microtubule 
lattice may be structurally altered by “post-translational modifications” such as removal 
or addition of specific amino acids. Thus each microtubule may be a more-or-less stable 
mosaic of slightly different tubulins, with altered properties and functions accordingly 
(Geuens et al., 1986).  
 
Tubulins also change shape dynamically. In one example of tubulin conformational 
change observed in single protofilament chains, one monomer can shift 27 degrees from 
the dimer's vertical axis (Melki et al.,1989) with associated changes in the tubulin dipole 
(“open versus closed” conformational states). Hoenger and Milligan (1997) showed a 
conformational change based in the beta tubulin subunit. Ravelli et al. (2004) 



demonstrated that the open versus closed conformational shift is regulated near the 
binding site for the drug colchicine. Dynamic conformational changes of particular 
tubulins may be influenced, or biased, by their primary or post-translational structures.  
 

 
 
Figure 7. Tubulin protein subunits within a microtubule can switch between two (or 

more) conformations, coupled to London forces in a hydrophobic pocket in the protein 

interiort. Right (bottom): Each tubulin is proposed to also exist in quantum superposition 

of both conformational states Penrose and Hameroff (1995; c.f. Hameroff and Penrose 

1996a; 1996b).  

 
In general, conformational transitions in which proteins move globally and upon which 
protein function generally depends occur in the microsecond (10-6 sec) to nanosecond 
(10-9 sec) to 10 picosecond (10-11 sec) time scale (Karplus and McCammon, 1983). 
Proteins are only marginally stable: a protein of 100 amino acids is stable against 
denaturation by only ~40 kiloJoules per mole (kJ mol-1) whereas thousands of kJ mol-1 
are available in a protein from amino acid side group interactions. Consequently protein 
conformation is a "delicate balance among powerful countervailing forces" (Voet and 
Voet, 1995).  
 
The types of forces operating among amino acid side groups within a protein include 
charged interactions such as ionic forces and hydrogen bonds, as well as interactions 
between dipoles—separated charges in electrically neutral groups. Dipole-dipole 
interactions are known as van der Waals forces and include three types:  
 

1) Permanent dipole - permanent dipole 
2)  Permanent dipole - induced dipole 
3)  Induced dipole - induced dipole  
 

Type 3 induced dipole - induced dipole interactions are the weakest but most purely non-
polar. They are known as London dispersion forces, and although quite delicate (40 times 
weaker than hydrogen bonds) are numerous and influential. The London force attraction 
between any two atoms is usually less than a few kiloJoules, however thousands occur in 



each protein. As other forces cancel out, London forces in hydrophobic pockets can 
govern protein conformational states.  
 
London forces ensue from the fact that atoms and molecules which are electrically 
neutral and (in some cases) spherically symmetrical, nevertheless have instantaneous 
electric dipoles due to asymmetry in their electron distribution: electrons in one cloud 
repel those in the other, forming dipoles in each. The electric field from each fluctuating 
dipole couples to others in electron clouds of adjacent non-polar amino acid side groups. 
Due to inherent uncertainty in electron localization, the London forces which regulate 
tubulin states are quantum mechanical and subject to quantum uncertainty. 
 
In addition to electron location, unpaired electron spin may play a key role in regulating 
tubulin states. Unpaired electron spin is basically a tiny magnet and microtubules are 
ferromagnetic lattices which align parallel to strong magnetic fields, accounted for by 
single unpaired electrons per tubulin. Atomic structure of tubulin shows two positively 
charged areas (~100-150 meV) near the alpha-beta dimer “neck” separated by a 
negatively charged area of about 1.5 nanometers (Hameroff and Tuszynski, 2003). This 
region constitutes a double well potential which should enable inter-well quantum 
tunneling of single electrons and spin states since the energy depth is significantly above 
thermal fluctuations (kT=25 meV at room temperature). The intra-tubulin dielectric 
constant is only 2, compared to roughly 80 outside the microtubule. Hence neither 
environmental nor thermal effects should decohere quantum spin states in the double 
well. Spin states and superposition of unpaired tunneling electrons should couple to 
excess tubulin electrons and global tubulin conformational states including tubulin 
quantum superposition states. Tubulin subunits within microtubules may be regulated by 
quantum effects. 
 

The strange world of quantum reality 

Reality seems to be described by two separate sets of laws. At our everyday large scale 
classical, or macroscopic world, Newton's laws of motion and Maxwell's equations for 
electromagnetism are sufficient. However at small scales in the "quantum realm" (and the 
boundary between the quantum and classical realms remains elusive) paradox reigns. 
Objects may exist in two or more states or places simultaneously—more like waves than 
particles and governed by a "quantum wave function". This property of multiple 
coexisting possibilities, known as quantum superposition, persists until the superposition 
is measured, observed or “decoheres” via interaction with the classical world or 
environment. Only then does the superposition of multiple possibilities "reduce", 
"collapse", "actualize", "choose" or "decohere" to specific, particular classical states.  
The nature of quantum state reduction—the boundary between the quantum and classical 
worlds— remains mysterious (Penrose, 1989; 1994). 
  
Another quantum property is entanglement in which components of a system become 
unified, governed by one common quantum wave function. The quantum states of each 
component in an entangled system must be described with reference to other components, 



though they may be spatially separated. This leads to correlations between observable 
physical properties of the systems that are stronger than classical correlations. 
Consequently, measurements performed on one component may be interpreted as 
“influencing” other components entangled with it.  
 
Because of the implication for non-local, instantaneous (therefore faster than light) 
influence, Einstein disliked entanglement (and quantum mechanics in general) deriding it 
as “spooky action at a distance”. Einstein, Podolsky and Rosen (1935) formulated the 
“EPR paradox”, a thought experiment intended to disprove entanglement. Imagine two 
members of a quantum system (e.g. two paired electrons with complementary spin: if one 
is spin up, the other is spin down, and vice versa – Tables 1 and 2, top). If the paired 
electrons (both in superposition of both spin up and spin down) are separated from each 
other by being sent along different wires, say to two different locations miles apart from 
each other, they each remain in superposition of both spin up and spin down. However 
when one superpositioned electron is measured by a detector at its destination and 
reduces/collapses to a particular spin, (say spin up), its entangled separated twin 
(according to entanglement) must instantaneously reduce/collapse to the complementary 
spin down. The experiment was actually performed in 1983 with two detectors separated 
by meters within a laboratory (Aspect et al., 1982) and showed, incredibly, that 
complementary instantaneous reduction did occur! Similar experiments have been done 
repeatedly with not only electron spin pairs, but  polarized photons sent along fiber optic 
cables many miles apart and always results in instantaneous reduction to the 
complementary classical state (Tittel et al., 1998). The instantaneous, faster than light 
coupling, or "entanglement" remains unexplained, but is being implemented in quantum 
cryptography technology (Bennett et al., 1990). (Though information may not be 
transferred via entanglement, useful correlations and influence may be conveyed.)  
 
Another form of entanglement occurs in quantum coherent systems such as Bose-Einstein 
condensates (proposed by Bose and Einstein decades ago but realized in the 1990's). A 
group of atoms or molecules are brought into a quantum coherent state such that they 
surrender individual identity and behave like one quantum system, marching in step and 
governed by one quantum wave function. If one component is perturbed all components 
"feel" it and react accordingly. Bose Einstein condensates (“clouds”) of cesium atoms 
have been shown to exhibit entanglement among a trillion or so component atoms 
(Vulsgaard et al., 2001).   
 
There are apparently at least two methods to create entanglement. The first is to have 
components originally united, such as the EPR electron pairs, and then separated. A 
second method (“mediated entanglement”) is to begin with spatially separated non-
entangled components and make simultaneous quantum measurements coherently, e.g. 
via laser pulsations which essentially condense components (Bose-Einstein condensation) 
into a single system though spatially separated. This technique was used in the cesium 
cloud entanglement experiments and other quantum systems and holds promise for 
quantum information technology.  
 



Quantum superposition, entanglement and reduction are currently being developed 
technologically for future use in quantum computers which promise to revolutionize 
information processing. First proposed in the early 1980's (Benioff, 1982), quantum 
computers are now being developed in a variety of technological implementations 
(electron spin, photon polarization, nuclear spin, atomic location, magnetic flux in 
Josephson junction superconducting loops, etc.). Whereas conventional classical 
computers represent digital information as "bits" of either 1 or 0, in quantum computers, 
"quantum information" may be represented as quantum superpositions of both 1 and 0 
(quantum bits, or "qubits"). While in superposition, qubits interact with other qubits (by 
entanglement) allowing computational interactions of enormous speed and near-infinite 
parallelism. After the computation is performed the qubits are reduced (e.g. by 
environmental interaction/decoherence) to specific classical states which constitute the 
solution (Milburn, 1998).  
 
Are microtubules quantum computers? 

 

Quantum dipole oscillations within proteins were first proposed by Fröhlich (1968; 1970; 
1975) to regulate protein conformation and engage in macroscopic coherence. Conrad 
(1994) suggested quantum superposition of various possible protein conformations occur 
before one is selected. Roitberg et al (1995) showed functional protein vibrations which 
depend on quantum effects centered in two hydrophobic phenylalanine residues, and 
Tejada et al (1996) have evidence to suggest quantum coherent states exist in the protein 
ferritin. In protein folding, nonlocal quantum electron spin interactions among 
hydrophobic regions guide formation of protein tertiary conformation (Klein-
Seetharaman et al., 2002), suggesting protein folding may rely on spin-mediated quantum 
computation.  
 

In the context of an explanation for the mechanism of consciousness, Penrose and 
Hameroff (1995; c.f Hameroff and Penrose 1996a; 1996b; Hameroff 1998) have 
proposed that microtubules within brain neurons function as quantum computers. The 
basic idea is that conformational states of tubulins, coupled to quantum van der Waals 
London forces, exist transiently in quantum superposition of two or more states (i.e. as 
quantum bits, or “qubits”). Tubulin qubits then interact/compute with other 
superpositioned tubulins by nonlocal quantum entanglement. After a period of 
computational entanglement tubulin qubits eventually reduce (“collapse”) to particular 
classical states (e.g. after 25 milliseconds) yielding conscious perceptions and volitional 
choices which then govern neuronal actions. The specific type of reduction proposed in 
the Penrose-Hameroff model involves the Penrose proposal for quantum gravity mediated 
“objective reduction” (Penrose; 1998). Despite being testable and falsifiable, the proposal 
for quantum computation in neuronal microtubules has generated considerable 
skepticism, largely because of the apparent fragility of quantum states and sensitivity to 
disruption by thermal energy in the environment (“decoherence”). Quantum computing 
technologists work at temperatures near absolute zero to avoid thermal decoherence, so 
quantum computation at warm physiological temperatures in seemingly liquid media 
appears at first glance to be extremely unlikely. (Although entanglement experiments are 
done at room temperature.)  



 
Attempting to disprove the possibility of quantum computation in brain microtubules, 
University of Pennsylvania physicist Max Tegmark (2000) calculated that microtubule 
quantum states at physiological temperature would decohere a trillion times too fast for 
physiological effects, with a calculated decoherence time of 10-13 seconds. Neurons 
generally function in the range of roughly 10 to 100 milliseconds, or 10-2 to 10-1 seconds. 
 
However Tegmark didn’t actually address specifics of the Penrose-Hameroff model, nor 
any previous theory, but rather proposed his own quantum microtubule model which he 
did indeed successfully disprove. For example Tegmark assumed quantum superposition 
of a soliton wave traveling along a microtubule, “separated from itself” by 24 
nanometers. The Penrose-Hameroff model actually proposed quantum superposition of  
tubulin proteins separated from themselves by the diameter of their atomic nuclei. This 
discrepancy alone accounts for a difference of 7 orders of magnitude in the decoherence 
calculation. Further corrections in the use of charge versus dipoles and dielectric constant 
lengthens the decoherence time to 10–5–10–4 seconds. Considering other factors included 
in the Penrose-Hameroff proposal such as plasma phase screening, actin gel isolation, 
coherent pumping and quantum error correction topology intrinsic to microtubule 
geometry extends the microtubule decoherence time to tens to hundreds of milliseconds, 
within the neurophysiological range. Topological quantum error correction may extend it 
significantly further. These revised calculations (Hagan et al., 2002) were published in 
Physical Reviews E, the same journal in which Tegmark’s original article was published. 
 
The basic premise that quantum states are destroyed by physiological temperature is 
countered by the possibility of laser-like coherent pumping (“Fröhlich mechanism”) 
suggested to occur in biological systems with periodic structural coherence such as 
microtubules. Moreover Pollack (2001) has shown that water in cell interiors is largely 
ordered due to surface charges on cytoskeletal actin, microtubules and other structures.  
Thus despite being largely water, cell interiors are not “aqueous” but rather a crystal-like 
structure. Perhaps most importantly, experimental evidence shows that electron quantum 
spin transfer between quantum dots connected by organic benzene molecules is more 
efficient at room temperature than at absolute zero (Ouyang and Awschalom, 2003). 
Other experiments have shown quantum wave behavior of biological porphyrin 
molecules (Hackermüller et al., 2003). In both benzene and porphyrin, and in 
hydrophobic aromatic amino acid groups in proteins such as tubulin, delocalizable 
electrons may harness thermal environmental energy to promote, rather than destroy, 
quantum states.  
 
Furthermore, Paul Davies (2004) has suggested that a “post-selection” feature of quantum 
mechanics put forth by Aharonov et al. (1996) may operate in living systems, making the 
decoherence issue moot. 
 
Quantum entanglement in mitosis and differentiation? 

 
Centriole replication and subsequent coordinated activities of the mitotic spindles appear 
to be key factors in forming and maintaining two identical sets of chromosomes, thus 



avoiding aneuploidy, genomic instability and cancer. Viewing mitosis as a dissipative, 
clock-like process which, once set in motion has no adaptive recourse, seems unlikely to 
account for the necessary precision. Some organizing communication between replicated 
centrioles and daughter cell spindles seems to be in play (Karsenti, 2001), and would 
certainly be favored in evolution if feasible. The perpendicular centriole replication 
scheme has long been enigmatic to biologists. Alternative mechanisms such as 
longitudinal extension (“budding”), or longitudinal fission with regrowth (akin to DNA  
Table 1. Classical and quantum superposition states for electrons/electron pairs (top), 

tubulins/tubulin pairs (middle), and centriole cylinders/centrioles (bottom). 

 

replication) would seem to be more straighforward. In DNA replication each component 
of a base pair is in direct contact so direct binding of the complementary member of the 
base pair is straightforward. However in centrioles replication by neither 
extension/budding nor fission would permit direct contact/copying of each component 
tubulin because of the more complex three dimensional centriole geometry. The 
enigmatic perpendicular centriole replication provides an opportunity for each tubulin in 
a mature (“mother”) centriole to be transiently in contact, either directly or via 



filamentous proteins, with a counterpart in the immature (“daughter”) centriole. Thus the 
state of each tubulin (genetic, post-translational, electronic, conformational) may be 
relayed to its daughter counterpart tubulin in the replicated centriole, resulting in an 
identical or complementary mosaic of tubulins, and two identical or complementary 
centrioles. Assuming proteins may exist in quantum superposition of states, transient 
contact of tubulin twins during centriole replication would enable quantum entanglement 
so that subsequent states and activities of originally coupled tubulins within the paired 
centrioles would be unified  
 

Figure 8. Cutaway view of centriole cylinder showing (to scale) wavelengths of visible 

and infra-red light suggesting possible waveguide behavior. By Dave Cantrell. 
 

 
 
(Tables 1 and 2, middle). Then if a particular tubulin in one centriole cylinder is 
perturbed (“measured”), or its course or activities altered, its twin tubulin in the paired 
centriole would “feel” the effect and respond accordingly in a fashion analogous to 
quantum entangled EPR pairs. Thus activities of replicated centrioles would be mirror-
like, precisely what is needed for normal mitosis. In Tables 1 and 2 the state of each 
centriole is euphemistically represented as either spin up or down (right or left). In 
actuality the states of each centriole would be far more complex, since each tubulin could 
be in one particular binary state. There are approximately 30,000 tubulins per centriole 
cylinder. If each tubulin can be in one of two possible states, each centriole could be in 



one of 230,000  possible states. Considering variations in isozymes and post-translational 
modifications, each tubulin may exist in many more than two possible states (e.g. 10), 
and centrioles may therefore exist in up to 1030,000  possible states—easily sufficient to 
represent each and every possible phenotype. But regardless of their specific complexity, 
replicated centrioles would be in identical (or complementary, i.e. precisely opposite) 
entangled states. 
 
How could entanglement actually occur? Centrioles are embedded in an electron dense 
protein matrix (“pericentrin”) to which mitotic spindle microtubules attach; the opposite 
ends of the spindles bind specific chromatids via centromere/kinetochores. The 
centriole/pericentrin (“centrosome”) and spindle complex are embedded in protein gel 
and ordered water so that the entire mitotic complex may (at least transiently) be 
considered a pumped quantum system (e.g. a Fröhlich Bose Einstein condensate) unified 
by quantum coherence. 
 
As described previously, quantum optical coherence (laser coupling) can induce 
entanglement. Although photons generally propagate at the speed of light, recent 
developments in quantum optics have shown that photons may be slowed, or trapped in 
“phase coherent materials”, or “phaseonium” (Scully, 2003). In these situations photons 
are resonant with the materials (which may be at warm temperatures) but not absorbed. 
Quantum properties of the light can be mapped onto spin states of the material, and later 
retrieved (“read”) by a laser pulse (or Fröhlich coherence). The dimensions of centrioles 
are close to the wavelengths of light in the infrared and visible spectrum (Figure 8) such 
that they may act as phase coherent, resonant waveguides (Albrecht-Buehler, 1992).  
Fröhlich coherence may then play the role of laser retrieval, coupling/entangling pairs of 
centrioles. As described previously, experimental evidence shows an association between 
centriole replication and photon emission (Liu et al., 2000; Van Wijk et al., 1999; Popp et 
al., 2002).  
  
How would quantum entanglement work in normal mitosis? Binding of a particular 
chromatid centromere/kinetochore by a spindle connected at its opposite end to a 
centriole may be considered a quantum measurement of the anchoring centriole, causing 
reduction/collapse and complementary action in its entangled twin (thus binding the 
complementary chromatid centromere/kinetochore). Although the action is 
complementary, and thus in some sense opposite, the operations are identical from an 
information standpoint (and because centriole orientations are opposite, the actions may 
be considered equivalent). Consequently, precise complementary mirror-like activities of 
tubulins in the two entangled centrioles would ensue, and each member of a sister 
chromatid pair would be captured for each daughter cell. Two precisely equal genomes 
would result following mitosis. 
 
How would failed quantum entanglement lead to aneuploidy and malignancy? Defects 
during mitosis can occur in two ways. As shown in Figure 2 spindle attachment to 
chromatids during metaphase (reflecting entangled information in the centrioles) may go 
awry, resulting in abnormal separation of chromosomes. This may result from improper 
communication between the two centrioles (the “right handed centriole doesn’t know 



what the left-handed centriole is doing”). Another type of defect may occur in the 
replication and entanglement as shown in Figure 3, resulting in 3 (or more) centrioles 
which separate chromosomes into 3 portions rather than 2 precisely equal portions. 

Measurement of standard EPR pairs apparently destroys entanglement. Once 
complementary actions occur, members of separated pairs behave independently. In 
centrioles, one measurement/operation per tubulin would be useful in mitosis and 
differentiation, allowing approximately 30,000 measurements/operations per centriole 
cylinder and ensuring precise division of daughter chromosomes and subsequent 
differentiation. However an ongoing series of measurement operations (chromatid 
interactions, movements and binding of other cytoskeletal structures, differentiation etc.) 
persisting after completion of mitosis could be even more useful.  

Could persistent entanglement (“re-entanglement”) occur in biological systems? Unlike 
standard EPR pairs (e.g. electron spin) whose underlying states are random, the 
conformational state of each member of paired tubulin twins has identical specific 
tendencies due to genetic and post-translational structure. In the same fashion that laser 
pulsing mediates entanglement among cesium clouds and other quantum systems, 
quantum optical (and/or Fröhlich) coherence could mediate ongoing entanglement (“re-
entanglement”) among tubulin twins in separated centrioles. Because dynamic 
conformational states are transient, the quantum state may be transduced to, and stored 
as, a spin state or other more sustainable parameter. Thus centrioles throughout a tissue or 
entire organism may remain in a state of quantum entanglement. Impairment or loss of 
such communicative entanglement may correlate with malignancy.    
 
Implications for cancer therapy 

 
Current therapies for cancer are generally aimed at impairing mitosis and are thus 
severely toxic. Many cancer drugs (vincristine, taxol etc.) bind to microtubules and 
prevent their disassembly/assembly required for formation and activities of the mitotic 
spindles. In addition to generalized toxicity due to impairment of non-mitotic microtubule 
function, partial disruption of mitosis can cause further aneuploidy (Kitano, 2003). 
Radiation is also a toxic process with the goal of impairing/destroying highly active 
malignant cells more than normal cells. Recognizing centrosomes as the key organizing 
factor in mitosis, Kong et al (2002) proposed disabling centrosomes by cooling/freezing 
as a cancer therapy.  
 

Low level laser illumination apparently enhances mitosis. Barbosa et al (2002) using 635 
and 670 nanometer lasers, and Carnevali et al (2003) using an 830 nanometer laser both 
showed increased cell division in laser illuminated cell cultures. Using laser interference 
Rubinov (2003) showed enhanced occurrence of “micronuclei” (aberrant multipolar 
mitoses) although specific interference modes decreased the number of micronuclei. It 
may be concluded that nonspecific, low intensity laser illumination enhances centriole 
replication and promotes cell division (the opposite of a desired cancer therapy). On the 
other hand if centrioles are sensitive to coherent light, then higher intensity laser  



Table 2. Quantum superposition, reduction and entanglement for electron pairs (top, 

tubulin pairs (middle), and centrioles (bottom).  
 

 
 

illumination (still below heating threshold) may selectively target centrioles, impair 
mitosis and be a beneficial therapy against malignancy.  



 
However laser illumination may also be used in a more elegant mode. 
If centrioles utilize quantum photons for entanglement, properties of 
centrosomes/centrioles approached more specifically could be useful for therapy. 
Healthy centrioles for a given organism or tissue differentiation should then have specific 
quantum optical properties detectable through some type of readout technology. An 
afflicted patient’s normal cells could be examined to determine the required centriole 
properties which may then be used to generate identical quantum coherent photons 
administered to the malignancy. In this mode the idea would not be to destroy the tumor 
(relatively low energy lasers would be used) but to “reprogram” or redifferentiate the 
centrioles and transform the tumor back to healthy well differentiated tissue.    
 
Stem cells are totipotential (or pluripotential) undifferentiated cells with a wide variety of 
potential applications in medicine. Zygotes, or fertilized eggs are totipotential stem cells, 
and embryonic cells in general are relatively undifferentiated. Thus fetal embryos have 
been a source for stem cells though serious ethical considerations have limited 
availability. Perhaps normally differentiated cells could be undifferentiated 
(“retrodifferentiated”) by laser therapy as described above, providing an abundant and 
ethical source of stem cells for various medical applications. 
 
 
Conclusion: Quantum entanglement and cancer 

 
It is suggested here that normal mitosis is organized by quantum entanglement and 
quantum coherence among centrioles. In particular, quantum optical properties of 
centrioles enable entanglement in normal mitosis which ensures precise mirror-like 
activities of mitotic spindles and daughter chromatids, and proper differentiation, 
communication and boundary recognition between daughter cells.  
 
Defects in the proposed mitotic quantum entanglement/coherence can explain all aspects 
of malignancy. Analysis and duplication of quantum optical properties of normal cell 
centrioles could possibly lead to laser-mediated therapeutic disruption and/or 
reprogramming of cancerous tumors as well as abundant, ethical production of stem cells. 
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ABSTRACT 

Activities in living cells are performed by protein conformational dynamics which in turn are governed by quantum 
mechanical van der Waals London forces in intra-protein “hydrophobic” pockets. In assemblies of proteins with periodic 
lattice geometry such as cytoskeletal actin and microtubules (as well as ordered water on their surfaces), Bose-Einstein 
condensation, quantum coherent superposition and quantum computation with entanglement may occur as a collective 
effect of these forces due to metabolic coherent phonon pumping. Decoherence can be avoided through 
isolation/shielding by actin gelation, Debye layer screening and water/ion ordering and topological quantum error 
correction. As an example, quantum spin transfer through organic molecules is more efficient at higher temperatures 
than at absolute zero. The unitary oneness and ineffability of living systems may depend on mesoscopic/macroscopic 
quantum states in protoplasm. 
 
Keywords: Bose Einstein condensation, cytoskeleton, decoherence, evolution, life, London forces, microtubules, protein 
conformation, quantum coherence, quantum superposition 

 
1. OIL VERSUS WATER: HYDROPHOBIC POCKETS IN PROTEINS 

 
All chemistry including biochemistry is based on quantum interactions, so living systems—like non-living systems—
depend on quantum states at the level of chemical bonds. However the unitary oneness and ineffability of living systems 
have suggested that higher level quantum properties such as Bose-Einstein condensation, quantum coherent 
superposition and entanglement may operate in biology.1-3 But quantum effects are apparently washed out at scales 
larger than individual atoms or sub-atomic particles, at warm temperatures, and in aqueous media. Thus the possibility of 
quantum states playing functional roles at mesoscopic or macroscopic scales in “warm, wet and noisy” biological 
systems seems unlikely due to environmental decoherence. On the other hand evolution may have solved the 
decoherence problem so that mesoscopic/macroscopic quantum states are essential features of biological systems.4  
 
Living cells are 80% water, and many polar, water soluble biomolecules play key roles in cell function. However there 
are also extensive non-polar “oily” regions in living cells which exclude water. These are called hydrophobic regions, 
and they occur within proteins5, lipid membranes and nucleic acids (e.g. the “pi stack” of DNA). If organized quantum 
states exist in cells they are presumably integrated among hydrophobic regions of various cellular components and 
organelles. However here we consider only proteins and geometric arrays of proteins (i.e. protein assemblies) in 
cytoplasm, the bulk protoplasm between cell membrane and nucleus.  
 
Proteins are folded chains of amino acids strung together by peptide bonds (Figure 1, top). Each of the twenty different 
amino acids which comprise proteins have distinct side groups with varying degrees of polarity and water solubility. 
Amino acids with side groups (or “residues”) which are non-polar and insoluble in water (“hydrophobic”) include 
phenylalanine, leucine, isoleucine, tryptophan, tyrosine, valine and histidine (in decreasing order of hydrophobicity). The 
side groups in phenylalanine, tryptophan and tyrosine (“aromatic” amino acids) are benzene-like (or “indole”, in the case 
of tryptophan) carbon ring structures with resonant electron orbitals. (Histidine has a five sided ring with three carbons 
and two nitrogens.) The side groups in leucine, isoleucine and valine have several methyl groups, each of which is a  
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Figure 1. Left: Top: amino acids link together by peptide bonds. R1-9 are side groups of varying polarity. Bottom: hydrophobic side 
groups (R2, R4, R6, R8) avoid polar liquid environment and bury together inwardly to form hydrophobic pocket. Polar sidegroups 
(R1,R3,R5,R7,R9) stay in contact with aqueous environment as do polar carbonyl C=O groups. Right:Top: On left is methyl group 
with 3 shared mobile electrons, on right is aromatic ring with 3 shared mobile electrons. Middle: 2 methyl and 2 aromatic groups form 
hydrophobic pocket, attracted by van der Waals London forces/instantaneous net dipoles. Bottom: Quantum superposition of London 
forces, dipoles in both directions. 
 
carbon with three hydrogens. Both aromatic and methyl groups are non-polar, but have electron clouds of shared, 
delocalizable electrons and are thus “polarizable” – dipoles can be induced in the electron clouds. The non-hydrophobic 
amino acids have side groups which are charged, or polar, and thus soluble in water.6   
 
As proteins fold into their functional shapes, hydrophobic groups avoid the liquid environment and bury themselves 
together in the protein interior, forming hydrophobic pockets, not unlike oil droplets forming in, or on the surface of 
water (Figure 1 Left, bottom) It is, in fact, the hydrophobic effect and attractions among non-polar hydrophobic groups 
by van der Waals forces which drive protein folding. Although the confluence of hydrophobic side groups are small, 
roughly 1/30 to 1/250 of protein volumes, they exert enormous influence in the regulation of protein dynamics and 
function. Several hydrophobic pockets may work cooperatively in a single protein (Figure 2, Left). Hydrophobic pockets 
may be considered the “brain” or nervous system of each protein. 
 
 

2. LONDON FORCES AND PROTEIN CONFORMATIONAL DYNAMICS 

 
The currency of real-time cellular function is conformational dynamics of proteins. Enzymatic function, intra-cellular 

and cellular movement, signaling, transport and information processing depend on changes in protein shape. In some 

cases proteins require biochemical energy to change shape; in other cases binding of various ligands, voltage changes or 

influence of neighboring molecules are sufficient. For example membrane ion channels can change shape in response to 

binding of neurotransmitters or changes in voltage to become permeable to ion flow, allowing depolarization waves to 

travel along membranes. Intracellular proteins including cytoskeletal structures change shape to facilitate signaling and 

rearrangement of cellular architecture. However the regulation of protein conformation is poorly understood.  
 



 
Figure 2. Left: Representation of atomic structure of tubulin, the subunit protein of microtubules (without C-termini)7,8. Locations of  

aromatic, hydrophobic tryptophan amino acid side groups are shown, indicating several hydrophobic pockets in which London dipoles 

may act cooperatively to regulate conformation Right: Electrostatic map of a horizontal slice through tubulin near the “neck” between 

the alpha and beta monomers (Figure 2 Left) shows a “double well” of positive charge.11 

 
Proteins change shape over a number of time scales.9 Small parts of proteins, for example protrusions from the main 
body of the protein change as fast as femtoseconds (10-15 sec). Other conformational changes are very slow. The binding 
of oxygen by blood hemoglobin changes the shape of hemoglobin until the oxygen is released, a process that may take 
many seconds or minutes. Most functional conformational transitions in which the entire protein changes shape globally 
occur in the time scale of nanoseconds (10-9 sec) to 10 picosecond (10-11 sec). An ion channel, for example, may change 
its shape in a nanosecond or so, but remain open for longer, long enough for ions to flow through. 
 
Interactions among side groups within proteins provide a large amount of energy, e.g. thousands of kiloJoules per mole 
(kJ mol-1). Yet proteins are only marginally stable against denaturation by an excess of 40 kJ mol-1, and switching and 
conformational changes in proteins may be triggered by very small amounts of energy. For example open and closed 
states of the potassium channel differ by only small amounts of energy, regulated by a hydrophobic lever.10 How do such 
high energy systems change shape due to extremely low energy stimuli?  

 
The answer seems to be that high energy interactions from chemical and ionic bonding among charged, polar side groups 
tend to cancel out, such that protein conformation is a "delicate balance among powerful countervailing forces".6 More 
dynamic, low energy interactions such as the forces active in non-polar hydrophobic pockets are thus leveraged or 
amplified to regulate conformation. These are the van der Waals forces. 
 
Van der Waals forces occur between dipoles, and include three types:  
 

1) Permanent dipole - permanent dipole 
2) Permanent dipole - induced dipole 
3) Induced dipole - induced dipole  
 

Type 3 induced dipole - induced dipole interactions are the weakest but most purely non-polar. They are known as 
London dispersion forces, and although quite delicate (40 times weaker than hydrogen bonds) are numerous and 
influential. The London force attraction between any two atoms is usually less than a few kiloJoules, however thousands 
occur in each protein, and they may act collectively. As other forces cancel out, London forces in hydrophobic pockets 
can govern protein conformational states.  
 
London forces ensue from the fact that atoms and molecules which are electrically neutral and structurally symmetrical 
nevertheless have instantaneous electric dipoles due to asymmetry in their electron distribution. The electric field from  
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Figure 3. Left: Microtubules are hollow cylindrical polymers of tubulin proteins, each a “dimer” of alpha and beta monomers. The 

outer core diameter is 25 nm. Right: Immunoelectron micrograph of microtubules in neuronal dendrite cytoplasm interconnected by 

microtubule associated proteins. Scale bar (lower left):100 nm. From Hirokawa13 with permission.   

 
each fluctuating dipole induces and couples to others in electron clouds of adjacent non-polar amino acid side groups. 
Due to inherent uncertainty in electron location, instantaneous London forces are quantum mechanical effects (Figure 1). 
 
London forces have important biological implications. Anesthetic gases act to ablate consciousness in hydrophobic 
pockets of certain brain proteins.5 The anesthetic gas molecules do so by forming their own van der Waals London 
interactions with non-polar amino acid groups in the pockets, presumably impairing normally occurring London force 
effects necessary for protein functions required for consciousness.   
 
How are movements of electrons, even collective movements of many electrons, able to tip the “delicate balance of 
countervailing forces” in proteins to cause conformational changes in the range of nanoseconds to ten picoseconds? Due 
to the Mossbauer effect, electronic motions should couple to nuclear motions (and thus conformation) via a recoil 
phenomenon.11 However the nuclear/conformational movement would be slight. Because of the small mass of electrons 
relative to that of protons and neutrons, a one nanometer shift of a single electron would move the nuclear mass, and 
hence protein conformation by only 10-8 nanometers, the diameter of a single carbon atom nucleus. However the charge 
on each electron is equivalent to that on protons, and collective electron charge movements by London forces are thus 
able to influence nuclear motion and protein conformation.12 
 
London forces are quantum effects; the instantaneous dipoles are actually probabilistic densities of electron clouds. If the 
electron dipoles couple to protein conformation, then proteins should exist in quantum superposition of different 
conformations, albeit of very small separations. For example the Mossbauer shift of 10-8 nanometers would mean that 
the protein’s nuclei, and thus the protein, would separate “from itself” by this distance, the diameter of a carbon atom 
nucleus. But even this slight separation coupled cooperatively among atomic nuclei throughout the protein may tip “the 
balance between countervailing forces”. So a protein in superposition of two locations which differ by 10-8 nanometers, 
may collapse/reduce/decohere into two distinct conformations which differ in location from each other by several 
angstroms. Proteins may thus be considered to act as quantum bits, or “qubits” (Figure 8). 
 
Some evidence supports quantum effects in hydrophobic pockets playing functional roles in determining protein 
conformation. Roitberg et al14 showed functional protein vibrations which depend on quantum effects centered in two 
hydrophobic phenylalanine side groups, and Tejada et al15 have evidence to suggest quantum coherent states exist in the 
protein ferritin. Nonlocal quantum interactions16 and quantum tunneling appear to guide protein folding.17 Such effects 
are confined to individual proteins, and the role of the environment must be considered.  
 



 

              

 
Figure 4. Left: A map of the electric charge distribution on the surface of a tubulin dimer with C-termini tails.14,15 Right: Microtubule 

with negatively charged C-termini which attract positively charged ions, forming a Debye double layer which may serve to 

screen/shield quantum states in microtubules from decoherence.4,11 

 

Polar amino acid side groups which interface with the protein’s external milieu may allow environmental effects to 

dominate, relegating the protein to a “slave”.18 Random thermal motion in an aqueous environment would promote 

decoherence and prevent or disrupt quantum states. However structured, cooperative environments may allow collective 

effects promoting large scale quantum coherence of proteins. 
 

3. CYTOPLASMIC GEL AND THE CYTOSKELETON 

 
Living material is termed protoplasm which includes cell membranes and cell interiors. Cell interiors excluding the 
nucleus are comprised of organelles embedded in cytoplasm, which is composed mainly of water and networks/matrices 
of proteins collectively termed the cytoskeleton. There are three main components of the cytoskeleton: actin, 
intermediate filaments and microtubules, all organized around a central focus called the centrosome. Situated just outside 
and adjacent to the cell nucleus, the centrosome is composed of a curious organelle called the centriole (Figures 7 and 8) 
embedded in an electron-rich protein medium.  
 
Actin protein is the most dynamic cytoskeletal structure, rapidly polymerizing and depolymerizing, and by so doing 
changing the character of cytoplasm from a liquid phase (“sol”, i.e. solution) when actin is disassembled, to a solid 
gelatinous phase (“gel”) when actin is assembled/polymerized.19 Such “sol-gel transitions” which can occur as rapidly as 
40 times per second account for intracellular flow of cytoplasm (e.g. “amoeboid movement). Because actin surfaces are 
negatively charged, in the gel phase nearly all polar cell water molecules are bound and “ordered”. Thus, during the gel 
phase, the view of cell interiors as a “minestrone soup” of floating organelles is incorrect. Rather, cytoplasmic gel is a 
quasi-solid state medium. 
 
Intermediate filaments are fairly stable, and their precise function is poorly understood. On the other hand microtubules 
can be either stable, or dynamic, and play many essential roles in cell biology. In asymmetrical cells such as neurons 
(with long extensions called axons and dendrites), microtubules play structural roles, as more or less permanent girders 
(Figure 3, Right). During cell division, or “mitosis”, microtubules depolymerize and then repolymerize as mitotic 
spindles, separating “daughter chromosomes” and establishing the architecture for daughter cells. The microtubule 
spindles pull the daughter chromosomes toward two poles anchored by centrioles which seem to guide navigation and 
cytoplasmic organization. Each centriole is a pair of barrel-like structures arranged curiously in perpendicular tandem, 
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Figure 5. Left: A view of the attractive regions about a tubulin dimer as would be experienced by another dimer. The smallest 

principal moment of inertia of the dimers is perpendicular to the page, the middle one is aligned vertically, the largest principal 

moment horizontally.11 Right: The various contributions to the dipole moment of a tubulin dimer in a microtubule: (a) the intrinsic 

dipole moment of the protein,11 (b) the double layer formed when neighboring tubulins are bound in a protofilament (Figure 5, Left), 

(c) possible internal dipole from London force transitions in hydrophobic pocket or double well (Figure 3, Right), (d) double layer 

caused by counter ions (Figure 5, Right).11 

 

and (like mitotic spindles) are comprised of microtubules (Figures 6 and 7). There are a number of questions regarding 

mitosis, but one compelling issue is how the processes are coordinated in space and time by centrioles to generate a 

geometric spindle structure that maintains itself at steady state. A review in Science concluded: “Robustness of spindle 

assembly must come from guidance of ….microtubules by a field”.20  

 

Microtubules are cylindrical polymers of the protein tubulin and are 25 nanometers (nm) in diameter (Figure 3).21 The 

cylinder walls of microtubules are comprised of 13 longitudinal protofilaments which are each a series of tubulin 

subunits. Each tubulin subunit is an 8 nm by 4 nm by 5 nm heterodimer which consists of two slightly different classes 

of 4 nm, 55,000 dalton monomers known as alpha and beta tubulin. The tubulin dimer subunits within the cylinder walls 

are arranged in a hexagonal lattice which is slightly twisted, resulting in differing neighbor relationships among each 

subunit and its six nearest neighbors. Pathways along neighbor tubulins form helices which repeat on any protofilament 

every 3, 5, 8, 13 etc. rows (the “Fibonacci series”).  

 

Each tubulin has a surplus of negative surface charges, with a majority on the alpha monomer; thus each tubulin is a 

permanent dipole (beta plus, alpha minus). Consequently microtubules can be considered ”electrets”: oriented 

assemblies of dipoles which are predicted to have piezoelectric, ferroelectric  and spin glass properties.22 In addition, 

negatively charged C–termini “tails” extend outward from each monomer, attracting positive ions from the cytoplasm 

and forming a plasma-like “Debye layer” surrounding the microtubule (Figures 4 and 5).4,11  

 

Biochemical energy is provided to microtubules in several ways: tubulin-bound GTP is hydrolyzed to GDP in 

microtubules, and microtubule associated proteins which attach at specific points on the microtubule lattice are 

phosphorylated. In addition microtubules may possibly utilize nonspecific thermal energy for “laser-like” coherent 

pumping, for example in the GigaHz range by a mechanism of “pumped phonons” suggested by Fröhlich.23-25 Simulation 

of coherent phonons in microtubules suggest that phonon maxima correspond with functional binding sites of 

microtubule associated proteins.26 

 

In centrioles (as well as cilia, flagella, basal bodies etc.) microtubules fuse into doublets or triplets. Nine doublets or 

triplets then form larger barrel-like cylinders which in some cases have internal structures connecting the 



 
Figure 6. Left: Centriole cylinder (one half of a centriole) is comprised of 9 microtubule triplets in a skewed parallel arrangement. The 

cylinder inner core is approximately 140 nanometers in diameter and the cylinder is 750 nanometers in length. Right: A centriole is 

comprised of two such cylinders arranged in perpendicular tandem. 

 
Figure 7. Left: Cutaway view of centriole cylinder showing wavelengths of visible and infra-red light suggesting possible waveguide 

behavior.28 Right: A schematic representation of the process of superradiance in a single microtubule.29  Each oval signifies a water 

molecule in the lowest rotational energy state. Each oval with an arrow is a water molecule in the first excited rotational state. The 

process is cyclic (a, b, c, d, a, b…). A) Initial state: Energy gain due to thermal fluctuations of tubulins increases the number of water 

molecules in the first excited rotational energy state. B) A collective mode of the system of water molecules in rotationally excited 

states. A long-range coherence is achieved inside a microtubule by means of spontaneous symmetry breaking. C) A collective mode 

of the system of water molecules in rotationally excited states loses its energy collectively, and creates coherent photons in the 

quantized electromagnetic field. D) Water molecules, having lost their first excited rotational energies by superradiance, start again to 

gain energy from the thermal fluctuation of tubulins, and the system of water molecules recover the initial state (a). From Jibu et al.29 



doublets/triplets. Two cylinders in perpendicular tandem form the centriole which initiates and organizes mitosis (cell 

division) and other cell movements. 

 

Centrioles and cilia are involved in photoreceptor functions in single cell organisms and primitive visual systems.27 Cilia 

are also found in all retinal rod and cone cells. The dimensions of centrioles and cilia are equivalent to wavelengths of 

visible and infrared light, and waveguide functions have been suggested (Figure 7). Because mitosis (cell division) is 

organized by centrioles and requires precise, mirror-like acivities, quantum entanglement mediated by quantum optical 

effects between centrioles has been proposed.28
 

 

4. FRÖHLICH COHERENCE, QUANTUM FIELD THEORY AND MICROTUBULES 

 
To account for communication and organization in living systems, physicist Herbert Fröhlich23-25 suggested that a 
membrane or large chain of macromolecules possessing longitudinal dipole vibrations could act like a Bose-Einstein 
condensate. Fröhlich’s proposal was based on the notion that biological systems are far from equilibrium, and have 
considerable amounts of available energy which lead to non-linear behaviors. The concept that many body systems far 
from equilibrium and governed by nonlinear kinetic laws may display macroscopic self-organized order is consistent 
with approaches such as Prigogine’s dissipative structures and Haken’s synergetics.30 
 
In Fröhlich’s model several modes of dipole vibrations are excited by a continuous supply of metabolic energy. The 
electric vibrations couple to acoustic vibrations inherent in the structure through non-linear dynamics; Fröhlich specified 
dipoles in hydrophobic regions of proteins as the relevant dipoles. If the supplied energy is sufficiently large compared 
to the energy lost, the system attains a stationary state in which the dipole vibrations channel into a single longitudinal 
mode (the one with minimum frequency). The common mode increases its population enormously in a way reminiscent 
of Bose-Einstein condensation. The single mode, which can exhibit long range correlations is thus akin to laser-like 
coherent pumped phonons in the range of 109 to 1011 Hz. The proposed frequency is in the microwave range,31 and 
corresponds to recognized protein conformational transitions in the range of nanoseconds to 10 picoseconds. Fröhlich’s 
proposal may be seen in a context of quantum field theory whose proponents have viewed living matter as a sea of 
electric dipoles organized by electret states, and the consequent ordering of water around biomolecules, providing 
collective states of ordered symmetry.32,33 
 
In a typical nonbiological system, component dipoles are random and disordered, resulting in an overall symmetry 
(“rotationally invariant”). In living systems, order is induced by rotational alignment along filamentous electrets such as 
microtubules and other cytoskeletal structures. According to quantum field theory and the “Goldstone theorem”, 
symmetry breaking (“Bose condensation”) results in long range interactions among system components (dipoles) 
conveyed by massless particle/waves (“Goldstone bosons”). The energy required to generate massless bosons is invested 
in the electret states of biomolecules and correlated fluctuations of their surrounding water and ions. For example 
Celaschi and Mascarenhas34 showed that electret activation energy of biomolecules (0.2–0.4 electron volts) is equivalent 
to the hydrolysis of one ATP or GTP molecule (and what Davydov predicted for initiation of solitons40). Consequently 
solitons, massless bosons, and Fröhlich’s coherent polarization waves may be synonymous. 
 
Del Giudice and colleagues35-37 concluded that electromagnetic energy penetrating into cytoplasm would be confined 
inside filaments whose diameters depended on the original symmetry breaking (“Bose condensation”) of ordered dipoles. 
Any electric disturbance produced by thermally fluctuating dipoles or by any other source would be confined inside 
filamentous regions. Ordering is preserved outside the filaments and is disrupted only inside where energy becomes 
concentrated (the “Meissner effect”). The diameter of the self focusing energy filaments depends on the polarization 
density, or ordering of biological water. Del Guidice’s group calculated a self focusing diameter of about 15 nanometers, 
precisely the inner diameter of microtubule and concluded the cytoskeleton is the material consequence of dynamic self 
focusing of polarization waves in the cytoplasm. The observed diameters of self focused optical beams in simple 
nonbiological liquids are of the order of microns; correlation among components is created by propagation of waves 
rather than as a specific property of the material itself. Thus focusing occurs in cytoplasm of eukaryotic cells due to the 
spatial coherence and ordering imparted by cytoskeletal electret behavior. 
 



Along similar lines, Mari Jibu, Kunio Yasue and Scott Hagan29,38 calculated that Fröhlich dynamics of ordered water on 
microtubule surfaces, particularly the internal hollow core of microtubules, would result in quantum optical modes 
termed super-radiance and self-induced transparency (Figure 7 Right). Evanescent quantum photons in the infra-red 
region would propagate losslessly, in an optical analogue to superconductivity. The quantum coherent state would 
involve a region of 50 microns, allowing quantum coherence to spread through tissues.  
 
Another relevant approach is through the zero point energy of the quantum vacuum. Virtual particle/waves (photons) in 
the quantum vacuum “pop into and out of existence”, giving rose to a description of spacetime as the “quantum foam”. 
Zero point energy may be measured through the Casimir effect, in which e.g. two parallel plates are held close together 
such that the narrow gap excludes photons whose wavelength is larger than the gap. The relative surplus of photons 
outside the gap exerts a force pushing the plates together. Experiments with parallel plates placed 0.6 to 6.0 microns 
apart confirm the Casimir effect, finding a very small, but measurable force pushing the plates together.39  

Physicist George Hall40 calculated the Casimir force on a microtubule whose cavity diameter (“d”) is 15 nanometers, 
roughly 100 times smaller than the gap d in the described experiment. As the force depends on d-4 the Casimir effect 
would be much higher, a million times greater (neglecting effects of the cylindrical surface compared to the planar 
surface). Depending on length, Hall calculated a Casimir pressure of 0.5 to 20 atmospheres on a microtubule.  

5. QUANTUM COMPUTATION IN MICROTUBULES 

 

In a specific proposal for a mechanism of consciousness, Penrose and Hameroff 41-44 have suggested that microtubules 

function as quantum computers, with tubulin proteins within microtubules acting as quantum bits, or qubits. The model 

(Orchestrated objective reduction, Orch OR) is summarized here: 

 
 Conformational states of individual tubulins within neuronal microtubules are determined by quantum mechanical 

London forces within the tubulin interiors which can induce conformational quantum superposition.  
 

  While in superposition, tubulins communicate/compute with entangled tubulins in the same microtubule, and in other 
microtubules in the same neuron, and in microtubules in neighboring neurons, and through macroscopic regions of brain 
via tunneling through gap junctions and possibly tunneling nanotubes.  
 

 Quantum states of tubulin/microtubuless are isolated/protected from environmental decoherence by biological 
mechanisms which include phases of actin gelation, ordered water, plasma-like Debye layering, coherent pumping and 
topological quantum error correction . 
 

  Microtubule quantum computations/superpositions are tuned or `orchestrated' by microtubule associated proteins 
during a classical, liquid phase which alternates (e.g. at 40 Hz) with a quantum, solid state phase of actin gelation. 
 

  Following periods of pre-conscious quantum computation (e.g. on the order of tens to hundreds of milliseconds) 
tubulin superpositions reduce or collapse by Penrose quantum gravity `objective reduction' (OR). The classical output 
states which result from the OR process are chosen non-algorithmically (`non-computably') and govern neural events by 
binding of microtubule associated proteins, regulating synapses and membrane functions etc. 
 

 The reduction or `self-collapse' in the orchestrated objective reduction `Orch OR' model is suggested to be a 
`conscious moment', linked to Penrose's quantum gravity mechanism which ties the process to fundamental spacetime 
geometry. This connection enables a pan-protopsychist approach to the `hard problem' of subjective experience. 
 
This implies that tubulins can exist in quantum superposition of two or more possible states until threshold for quantum 
state reduction (i.e. by Penrose quantum gravity mediated “objective reduction”) is reached. The tubulin superposition is 
suggested to involve separation of tubulin “from itself” by a Fermi length, the diameter of an atomic (i.e. carbon) 
nucleus. Despite the slight separation distance, the two states presumably evolve to functional conformations which 
differ in location by angstroms.  



 

Figure 8. Left: Microtubule (MT) structure: a hollow tube of 25 nanometers diameter, consisting of 13 columns of tubulin dimers arranged in a skewed 
hexagonal lattice. Right top): Each tubulin molecule may switch between two (or more) conformations, coupled to London forces in a hydrophobic 
pocket. Right (bottom): Each tubulin can also exist in quantum superposition of both conformational states. Right: Microtubule automaton 
sequence simulation in which classical computing (step 1) leads to emergence of quantum coherent superposition (steps 2 - 6) in 
certain (gray) tubulins. Step 6 (in coherence with other microtubule tubulins) meets critical threshold related to quantum gravity for 
self collapse (Orch OR). Consciousness (Orch OR) occurs in the step 6 to 7 transition. Step 7 represents the eigenstate of mass 
distribution of the collapse which evolves by classical computing automata to regulate neural function. Quantum coherent 
superposition begins to re-emerge in step 8. 

 
Not surprisingly the Penrose-Hameroff Orch OR model has engendered criticism because of the apparent and obvious 
problem of decoherence. Cytoplasm is considered a hostile environment for mesoscopic or macroscopic quantum states 
because it is viewed as “warm, wet and noisy”, all of which would presumably lead to decoherence of quantum states. 
Let’s consider these objections: 

 

“Warm”: Quantum information technologies are being constructed at absolute zero temperatures to avoid thermal 

decoherence. By those standards biological systems are sizzling hot, for example humans function at around 37.6 

degrees centigrade. However some quantum states like lasers do function at warm temperatures, and are energetically 

pumped to produce quantum coherence. In the Fröhlich approach, thermal energy is used in a similar fashion to pump 

coherence in lattices of dipoles. Microtubules and other cytoskeletal lattice structures are ideal for such a mechanism. 

Moreover quantum spin transfer between quantum dots connected by benzene rings (the same structures found in 

aromatic hydrophobic amino acids) is more efficient at warm temperature than at absolute zero.45 The authors conjecture 

that the “flexibility” of the resonant benzene electrons is advantageous to quantum processes by harnessing ambient 

thermal energy. 

 

“Wet”: Cytoplasm is often viewed as an aqueous medium in view of its water content of 80%. However when actin is 

polymerized, cell water is apparently completely ordered resulting in a quasi solid state medium.19 Moreover ordered 

water at cytoskeletal surfaces would also be driven by Fröhlich coherence pumped by heat and biochemical energy. The 

sum total of hydrophobic space in interiors of proteins, membranes and nucleic acids provides a non-polar, spatially 

distributed region throughout living systems.  

 

“Noisy”: It is assumed that the aqueous, thermal cytoplasmic environment is noisy. However if coherent pumping and 

ordered water occur, noise may not be an issue. In the brain, apparent noise in terms of electrically recorded membrane 

fluctuations have been found to have long range correlations, and thus may not be noise but some underlying coupling.47 

 
Attempting to disprove the possibility of quantum computation in brain microtubules, University of Pennsylvania 
physicist Max Tegmark48 calculated that microtubule quantum states at physiological temperature would decohere a 



trillion times too fast for physiological effects, with a calculated decoherence time of 10-13 seconds. Neurons generally 
function in the range of roughly 10 to 100 milliseconds, or 10-2 to 10-1 seconds. 
 
However Tegmark didn’t actually address specifics of the Penrose-Hameroff Orch OR model, nor any previous theory, 
but rather proposed his own quantum microtubule model which he did indeed successfully disprove. For example 
Tegmark assumed quantum superposition of a soliton wave traveling along a microtubule, “separated from itself” by 24 
nanometers. The Penrose-Hameroff model actually proposed quantum superposition of tubulin proteins separated from 
themselves by the diameter of their atomic nuclei. This discrepancy alone accounts for a difference of 7 orders of 
magnitude in the decoherence calculation. Moreover Tegmark did not consider other factors included in the Penrose-
Hameroff proposal such as plasma phase screening, actin gel isolation, coherent pumping and quantum error correction 
topology intrinsic to microtubule geometry.  
 
Hagan et al4 used Tegmark’s own decoherence formula and, correcting for the stipulations in the Penrose-Hameroff 
model, calculated microtubule decoherence times in the range of 10-2 to 10-1 seconds or longer (without benefit of 
topological quantum error correction). Those results were published in Physical Reviews E, the same journal in which 
Tegmark’s original article was published.  
  
Technological quantum computation became more feasible with the advent of quantum error correction codes in the 
early 1990s.49 This means that algorithms run on the quantum computer can detect and correct errors due to random 
localized decoherence before they destroy the global quantum state. In some cases specific topological structural 
geometry of the quantum computer enhances the error correction. For example toroidal surfaces may have global, 
topological degrees of freedom which are protected from local errors and decoherence.50 

 

The topology of microtubule lattices involves helical windings which repeat on any given protofilament according to the 

Fibonacci series (3,5,8,13,21…). Each of the winding patterns also corresponds with pathways along specific aromatic 

amino acid groups which may promote exciton or spin transfer along those pathways (Figure 9).51 If the winding 

patterns, rather than individual tubulin subunits are taken as qubits, then microtubules may be resistant to decoherence 

by virtue of topological quantum error correction. If any individual tubulin in a winding decoheres, it will resonate back 

into quantum superposition by other tubulins. In this scenario the output of the quantum computation will be specific 

combinations of winding patterns which are known to induce binding of microtubule associated proteins which in turn 

determine cytoskeletal structure and function. This may also be seen to utilize the Aharonov-Bohm effect in which 

alternate loop pathways may exist in quantum superposition.   

Recent quantum information technology utilizes unpaired electron quantum spin (rather than electron location) to 
represent information (“spintronics”). As previously mentioned, electron quantum spin transfer through organic benzene 
molecules (the same as found in aromatic amino acids) is more efficient at room temperature than at absolute zero.45 At 
physiological temperature, unpaired electron spins form networks in protein interiors,52 and nonlocal quantum effects are  
important in protein folding. 14 

What about microtubules and spintronics? Microtubules are ferromagnetic lattices which align parallel to strong 
magnetic fields, which may be accounted for by single unpaired electrons per tubulin. Atomic structure of tubulin shows 
two positively charged areas (~100-150 meV) near the alpha-beta dimer “neck” separated by a negatively charged area 
of about 1.5 nanometers (Figure 2).11 This region constitutes a double well potential which should enable inter-well 
quantum tunneling of single electrons and spin states since the energy depth is significantly above thermal fluctuations 
(kT=25 meV at room temperature). The intra-tubulin dielectric constant is only 2, compared to roughly 80 outside the 
microtubule. Hence neither environmental nor thermal effects threaten quantum spin states in the double well. 

 



 

Figure 9. Left: A lattice neighborhood of 7 tubulin dimers showing connected locations of tryptophans and vertical pathways along 
protofilament; Right: Lattice neighborhood of 7 tubulin dimers with connected locations of aromatic amino acids phenylalanine and 
histidine which correspond with winding patterns along the 3,5 and 8 helical starts. Alternate pathways could provide topological 
quantum error correction via the Aharonov-Bohm effect.   

 

6. CONCLUSION: WHAT IS LIFE? 
 
We have discussed a number of possible implementations of organized quantum states and processes in cytoplasm, 
suggesting that such states and processes are relevant to the essential features of living systems. 
 
What is life? Life is a process generally described in terms of its properties and functions such as self-organization, 
metabolism (energy utilization), adaptive behavior, reproduction, and evolution. Whether or not this functional 
description is complete is a matter of contention. Two broad types of approaches have attempted to characterize the 
essential nature of the life process: (1) functionalism and (2) vitalism. 

Functionalism implies that life is independent of its material substrate. For example, certain types of self-organizing 
computer programs can exhibit life-like functions, and "artificial life" proponents view such systems as "alive."53 
Functionalists also point out that life's material substrate doesn't distinguish biological matter. Proteins, DNA, 
carbohydrates, fats, and other biomolecular components are made of the same atoms and elements that make up 
inanimate substances. Bolstered by the success of genetic engineering, functional/reductive approaches dominate 
molecular biology. "Life" is ascribed to an emergent property of biochemical processes.  

Nonetheless, a commonly held contrary viewpoint is that functional descriptions fail to capture an essential self-
organizing "unitary oneness" present in living systems. To nineteenth-century biologists this quality was ascribed to a 
"life force," "elan vital," or energy field. Then, as molecular and cell biology began to reveal the biochemical and 
physical processes involved in cellular activities, the apparent need for a life force waned, and "vitalists" (or "animists") 
were vilified. In modern reductionist science the notion of a life force, energy or information field has remained almost 
taboo. However, nineteenth-century vitalism was based either completely on electromagnetism or on forces outside the 
realm of science. Quantum effects were unknown. 
 
There are three types of theories regarding the origin of life. One involves a “Creator”, the second involves spontaneous 
chemical activity leading to biomolecules, and the third involves seeding of the earth from extraterrestrial sources. The 



extraterrestrial theory (e.g. carried by meteorites) is supported by the timing of life’s evolutionary development on earth, 
but still requires an explanation for life’s origin somewhere else.54 
 
Peptides, simple sugars, lipids and nucleic acid could have formed spontaneously in salt water, for example in tide pools 
or near thermal vents, or in clay minerals.55 The big mystery is how these simple biomolecular precursors evolved to 
organelles and cells.   
 
Proteins, lipids and nucleic acids are composed of constituent molecules which have both non-polar and polar regions on 
opposite ends. In an aqueous medium the non-polar regions of any of these components will join together to form 
hydrophobic regions where quantum forces reign. Perhaps the first forms of life were tiny oil-like pockets—shielded 
from the aqueous environment—in which quantum interactions organized, linked together and regulated increasingly 
larger biomolecules. As non-polar aromatic groups absorb and are excited by photons, organized arrays of such groups 
(i.e. cytoskeletal structures) may have induced cytoplasm to evolve as phase-ordered matter.56      
 
In cytoplasm, cytoskeletal structures and ordered water on their surfaces are ideal media for quantum coherence as 
suggested by Fröhlich, able to utilize nonspecific metabolic energy and heat to promote coherence (rather than 
decoherence), and possibly generate, perceive and trap evanescent photons. 
 
The evolutionary origin of centrioles, cilia and flagella (which have the same basic structure of nine microtubule 
doublets or triplets arranged in a larger cylinder, but with additional motor proteins) is unclear. According to the 
endosymbiotic theory,57 our eukaryotic cells arose from symbiosis, an invasion of simple bacteria-like prokaryotes by 
mitochondria which supplied energy, and by flagellates (e.g. spirochetes) which brought cytoskeletal proteins providing 
structural support, compartmentalization and internal organization, movement and perhaps intelligence and eventually 
consciousness. The origin of flagellates is unknown.   
 
There is some question as to whether centrioles, cilia and flagella (i.e. flagellates) could have evolved purely by natural 
selection, as they are said to exhibit “irreducible complexity”.58 Darwin said in The Origin of Species: 

       
       “If it could be demonstrated that any complex organ existed which could not possibly have been formed by     
         numerous, successive, slight modifications, my theory would absolutely break down.” 
 
Innumerable small, randomly chosen steps of incremental changes in proteins to form tubulin, and tubulin to form 
microtubules, and microtubules to form centrioles, cilia and flagella would seem to offer no advantages “along the way”. 
Consequently centrioles, cilia and flagella have been suggested as examples of “intelligent design”.58 Designed by what, 
or by whom? This question leads some to “Creationism”. But there is also the view that intelligent design reflects the 
type of Platonic information embedded in the Planck scale suggested by Roger Penrose.59,60 If so, then via quantum 
states living systems are in touch with a deeper reality. Does this imply that quantum information devices, for example, 
would also be “alive”? Not necessarily, as only organic molecules and cytoskeletal protein lattices may have the inherent 
flexibility to harness ambient energy for quantum coherent states, interact with the Planck scale via quantum gravity 
processes, and utilize photons as phase-ordered matter.    
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Abstract: The charged pion, made up of Up plus antiDown or Down plus antiUp quarks, is described in 
terms of the sine-Gordon and massive Thirring models. When the quark and antiquark are seen as Kerr-
Newman black holes each having constituent mass about 312 MeV, the pion is seen as resulting from 
their merger, whch produces a black hole with toroidal event horizon representing a sine-Gordon meson 
whose mass can be calculated. The charged pion mass calculation gives a charged pion mass of about 
139 MeV, which is substantially consistent with experimental results. 

The quark content of a charged pion is a quark - antiquark pair: either Up plus antiDown or Down plus antiUp. 
Experimentally, its mass is about 139.57 MeV. 

The quark is a Naked Singularity Kerr-Newman Black Hole, with electromagnetic charge e and 
spin angular momentum J and constituent mass M 312 MeV, such that e^2 + a^2 is greater than 
M^2 (where a = J / M). 

The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with electromagnetic 
charge e and spin angular momentum J and constituent mass M 312 MeV, such that e^2 + a^2 is 
greater than M^2 (where a = J / M). 

According to General Relativity, by Robert M. Wald (Chicago 1984) page 338 [Problems] ... 4. ...: 

"... Suppose two widely separated Kerr black holes with parameters ( M1 , J1 ) and ( M2 , J2 ) 
initially are at rest in an axisymmetric configuration, i.e., their rotation axes are aligned along the 
direction of their separation. 

Assume that these black holes fall together and coalesce into a single black hole. 

Since angular momentum cannot be radiated away in an axisymmetric spacetime, the final black 
hole will have momentum J = J1 + J2. ...". 

The neutral pion produced by the quark - antiquark pair would have zero angular momentum, thus reducing the 
value of e^2 + a^2 to e^2 . 

For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, Thorne, and Wheeler, Gravitation 
(Freeman 1972), page 883) so that M^2 = 4 e^2 is greater than e^2 for the electron. In other words, the angular 
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momentum term a^2 is necessary to make e^2 + a^2 greater than M^2 so that the electron can be seen as a Kerr-
Newman naked singularity. 

Since the magnitude of electromagnetic charge of each quarks or antiquarks less than that of an electron, and 
since the mass of each quark or antiquark (as well as the pion mass) is greater than that of an electron, and 
since the quark - antiquark pair (as well as the pion) has angular momentum zero, the quark - antiquark pion 
has M^2 greater than e^2 + a^2 = e^2. 

( Note that color charge, which is nonzero for the quark and the antiquark and is involved in the relation M^2 less than 
sum of spin-squared and charges-squared by which quarks and antiquarks can be see as Kerr-Newman naked 

singularities, is not relevant for the color-neutral pion. ) 

Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer Event Horizon = Ergosphere at r = 
2M ( the Inner Event Horizon is only the origin at r = 0 ) as shown in this image 

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) in which the Ergosphere is white, 
the Outer Event Horizon is red, the Inner Event Horizon is green, and the Ring Singularity is purple. In the case 
of the pion, the white and red surfaces coincide, and the green surface is only a point at the origin. 

According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the Development of Numerical 
Evolution Codes for General Relativity (see also a 2005 update): 

"... The black hole event horizon associated with ... slightly broken ... degeneracy [ of the 
axisymmetric configuration ]... reveals new features not seen in the degenerate case of the head-
on collision ... If the degeneracy is slightly broken, the individual black holes form with spherical 
topology but as they approach, tidal distortion produces two sharp pincers on each black hole just 
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prior to merger. 


... Tidal distortion of approaching black holes ...


... Formation of sharp pincers just prior to merger .. 

... toroidal stage just after merger ... 

At merger, the two pincers join to form a single ... toroidal black hole. 

The inner hole of the torus subsequently [ begins to] close... up (superluminally) ... [ If the closing 
proceeds to completion, it ]... produce[s] first a peanut shaped black hole and finally a spherical black 
hole. ...". 
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In the physical case of quark and antiquark forming a pion, the toroidal black hole remains a torus. The torus is 
an event horizon and therefore is not a 2-spacelike dimensional torus, but is a (1+1)-dimensional torus with a 
timelike dimension. 

The effect is described in detail in Robert Wald's book General Relativity (Chicago 1984). It can be said to be 
due to extreme frame dragging, or to timelike translations becoming spacelike as though they had been Wick 
rotated in Complex SpaceTime. 

As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 1973): 

"... The surface r = r+ is ... the event horizon ... and is a null surface ... 

... On the surface r = r+ .... the wavefront corresponding to a point on this surface lies entirely 
within the surface. ...". 

A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon Breather, and the soliton and 
antisoliton of a Sine-Gordon Breather correspond to the quark and antiquark that make up the pion. 

Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper Classical Lumps and their 
Quantum Descendants (1975), reprinted in his book Aspects of Symmetry (Cambridge 1985), where Coleman 
writes the Lagrangian for the Sine-Gordon equation as ( Coleman's eq. 4.3 ): 

L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 
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and Coleman says: 

"... We see that, in classical physics, B is an irrelevant parameter: if we can solve the sine-
Gordon equation for any non-zero B, we can solve it for any other B. The only effect of changing 
B is the trivial one of changing the energy and momentum assigned to a given soluition of the 
equation. This is not true in quantum physics, becasue the relevant object for quantum physics is 
not L but [ eq. 4.4 ] 

L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) ) 

An other way of saying the same thing is to say that in quantum physics we have one more 
dimensional constant of nature, Planck's constant, than in classical physics. ... the classical limit, 
vanishingf hbar, is exactly the same as the small-coupling limit, vanishing B ... from now on I 
will ... set hbar equal to one. ... 

... the sine-Gordon equation ...[ has ]... an exact periodic solution ...[ eq. 4.59 ]... 

f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x )) 

where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. This solution has a simple 
physical interpretation ... a soliton far to the left ...[ and ]... an antisoliton far to the right. As sin 
( w t ) increases, the soliton and antisoliton mover farther apart from each other. When sin( w t ) 
passes thrpough one, they turn around and begin to approach one another. As sin( w t ) comes 
down to zero ... the soliton and antisoliton are on top of each other ... when sin( w t ) becomes 
negative .. the soliton and antisoliton have passed each other. ...[ 
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This stereo image of a Sine-Gordon Breather was generated by the program 3D-Filmstrip 
for Macintosh by Richard Palais. You can see the stereo with red-green or red-cyan 3D 
glasses. The program is on the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip. The 
Sine-Gordon Breather is confined in space (y-axis) but periodic in time (x-axis), 
and therefore naturally lives on the (1+1)-dimensional torus with a timelike 
dimension of the Event Horizon of the pion. ...] 

... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton oscillation about their 
common center-of-mass. For this reason, it is called 'the doublet [ or Breather ] solution'. ... the 
energy of the doublet ...[ eq. 4.64 ] 

E = 2 M sqrt( 1 - ( w^2 / A ) ) 

where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. Note that the mass of the doublet is 
always less than twice the soliton mass, as we would expect from a soltion-antisoliton pair. ... 
Dashen, Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). A pedagogical 
review of these methods has been written by R. Rajaraman ( Phys. Reports 21, 227 (1975 ... 
Phys. Rev. D11, 3424 (1975) ...[ Dashen, Hasslacher, and Neveu found that ]... there is only a 
single series of bound states, labeled by the integer N ... The energies ... are ... [ eq. 4.82 ] 

E_N = 2 M sin( B'^2 N / 16 ) 

where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ] 
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B'^2 = B^2 / ( 1 - ( B^2 / 8 pi )) 

and M is the soliton mass. M is not given by Eq. ( 4.675 ), but is the soliton mass corrected by 
the DHN formula, or, equivalently, by the first-order weak coupling expansion. ... I have written 
the equation in this form .. to eliminate A, and thus avoid worries about renormalization 
conventions. Note that the DHN formula is identical to the Bohr-Sommerfeld formula, except 
that B is replaced by B'. ... Bohr and Sommerfeld['s] ... quantization formula says that if we have 
a one-parameter family of periodic motions, labeled by the period, T, then an energy eigenstate 
occurs whenever [ eq. 4.66 ] 

[ Integral from 0 to T ]( dt p qdot = 2 pi N, 

where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, but it is much more 
general; it is always the leading approximation for any dynamical system ... Dashen et al 
speculate that Eq. ( 4.82 ) is exact. ... 

the sine-Gordon equation is equivalent ... to the massive Thirring model. This is surprising, 
because the massive Thirring model is a canonical field theory whose Hamiltonian is expressedin 
terms of fundamental Fermi fields only. Even more surprising, when B^2 = 4 pi , that sine-
Gordon equation is equivalent to a free massive Dirac theory, in one spatial dimension. ... 
Furthermore, we can identify the mass term in the Thirring model with the sine-Gordon 
interaction, [ eq. 5.13 ] 

M = - ( A / B^2 ) N_m cos( B f ) 

.. to do this consistently ... we must say [ eq. 5.14 ] 

B^2 / ( 4 pi ) = 1 / ( 1 + g / pi ) 

....[where]... g is a free parameter, the coupling constant [ for the Thirring model ]... Note that if 
B^2 = 4 pi , g = 0 , and the sine-Gordon equation is the theory of a free massive Dirac field. ... It 
is a bit surprising to see a fermion appearing as a coherent state of a Bose field. Certainly this 
could not happen in three dimensions, where it would be forbidden by the spin-statistics theorem. 
However, there is no spin-statistics theorem in one dimension, for the excellent reason that there 
is no spin. ... the lowest fermion-antifermion bound state of the massive Thirring model is an 
obvious candidate for the fundamental meson of sine-Gordon theory. ... equation ( 4.82 ) predicts 
that all the doublet bound states disappear when B^2 exceeds 4 pi . This is precisely the point 
where the Thirring model interaction switches from attractive to repulsive. ... these two 
theories ... the massive Thirring model .. and ... the sine-Gordon equation ... define identical 
physics. ... I have computed the predictions of ...[various]... approximation methods for the ration 
of the soliton mass to the meson mass for three values of B^2 : 4 pi (where the qualitative picture 
of the soliton as a lump totally breaks down), 2 pi, and pi . At 4 pi we know the exact answer ... I 
happen to know the exact answer for 2 pi, so I have included this in the table. ... 
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Method B^2 = pi B^2 = 2 pi B^2 = 4 pi 


Zeroth-order weak coupling

expansion eq2.13b 2.55 1.27 0.64


Coherent-state variation 2.55 1.27 
 0.64


First-order weak 
coupling expansion 2.23 0.95 0.32 

Bohr-Sommerfeld eq4.64 2.56 1.31 0.71 

DHN formula eq4.82 2.25 1.00 0.50 

Exact ? 1.00 0.50 

...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the lump ... of sine-Gordon theory ... 
frequently called 'soliton...' in the literature ... [ Zeroth-order is the classical case, or classical 
limit. ] ... 

... Coherent-state variation always gives the same result as the ... Zeroth-order weak coupling 
expansion ... . 

The ... First-order weak-coupling expansion ... explicit formula ... is ( 8 / B^2 ) - ( 1 / pi ). ...". 

Note that, 

using the VoDou Physics constituent mass of the Up and Down quarks and antiquarks, about 
312.75 MeV, as the soliton and antisoliton masses, 


and setting B^2 = pi


and using the DHN formula,


the mass of the charged pion is calculated to be ( 312.75 / 2.25 ) MeV = 139 MeV 

which is in pretty good agreement with the experimental value of about 139.57 MeV. 
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 Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling constant g = 3 pi ) the 
special value that gives the pion mass ? 

Because B^2 = pi is where the First-order weak coupling expansion substantially coincides with the ( probably 
exact ) DHN formula. In other words, 

The physical quark - antiquark pion lives where the first-order weak coupling expansion is exact. 

Near the end of his article, Coleman expressed "Some opinions": 

"... This has been a long series of physics lectures with no reference whatsoever to experiment. 
This is embarrassing. 

... Is there any chance that the lump will be more than a theoretical toy in our field? I can think of 
two possiblities. 

One is that there will appear a theory of strong-interaction dynamics in which hadrons are 
thought of as lumps, or, ... as systems of quarks bound into lumps. ... I am pessimistic about the 
success of such a theory. ... However, I stand ready to be converted in a moment by a convincing 
computation. 

The other possibility is that a lump will appear in a realistic theory ... of weak and 
electromagnetic interactions ... the theory would have to imbed the U(1)xSU(2) group ... in a 
larger group without U(1) factors ... it would be a magnetic monopole. ...". 

This description of the hadronic pion as a quark - antiquark system governed by the sine-Gordon - massive 
Thirring model should dispel Coleman's pessimism about his first stated possibility and relieve his 

embarrassment about lack of contact with experiment. 

As to his second stated possibility, very massive monopoles related to SU(5) GUT are still within the realm of 
possible future experimental discoveries. 

Further material about the sine-Gordon doublet Breather and the massive Thirring equation can be found in the 
book Solitons and Instantons (North-Holland 1982,1987) by R. Rajaraman, who writes: 

"... the doublet or breather solutions ... can be used as input into the WKB method. ... the system 
is ... equivalent to the massive Thirring model, with the SG soliton state identifiable as a 
fermion. ... Mass of the quantum soliton ... will consist of a classical term followed by quantum 
corrections. The energy of the classical soliton ... is ... [ eq. 7.3 ] 
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E_cl[f_sol] = 8 m^3 / L 

The quantum corrections ... to the 'soliton mass' ... is finite as the momentum cut-off goes to 
infinity and equals ( - m / pi ). Hence the quantum soliton's mass is [ eq. 7.10 ] 

M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L). 

The mass of the quantum antisoliton will be, by ... symmetry, the same as M_sol. ... 

The doublet solutions ... may be quantised by the WKB method. ... we see that the coupling 
constant ( L / m^2 ) has been replaced by a 'renormalised' coupling constant G ... [ eq. 7.24 ] 

G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 )) 

... as a result of quantum corrections. ... the same thing had happened to the soliton mass in eq. 
( 7.10 ). To leading order, we can write [ eq. 7.25 ] 

M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G 

... The doublet masses ... bound-state energy levels ... E = M_N, where ... [ eq. 7.28 ] 

M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G 

Formally, the quantisation condition permits all integers N from 1 to oo , but we run out of 
classical doublet solutions on which these bound states are based when N > 8 pi / G . ... The 
classical solutions ... bear the same relation to the bound-state wavefunctionals ... that Bohr 
orbits bear to hydrogen atom wavefunctions. ... 

Coleman ... show[ed] explicitly ... the SG theory equivalent to the charge-zero sector of the MT 
model, provided ... L / 4 pi m^2 = 1 / ( 1 + g / pi )


...[ where in Coleman's work set out above such as his eq. ( 5.14 ) , B^2 = L / m^2 ]...


Coleman ... resurrected Skyrme's conjecture that the quantum soliton of the SG model may be 

identified with the fermion of the MT model. ... ". 

WHAT ABOUT THE NEUTRAL PION?


 The quark content of the charged pion is u_d or d_u , 

both of which are consistent with the sine-Gordon picture. 
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Experimentally, its mass is 139.57 Mev. 


The neutral pion has quark content (u_u + d_d)/sqrt(2) 

with two components, somewhat different from the sine-Gordon picture, 

and a mass of 134.96 Mev.


 The effective constituent mass of a down valence quark increases 

(by swapping places with a strange sea quark) by about 


DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 =

= 312x0.25x0.253x0.22 Mev = 4.3 Mev. 


Similarly, the up quark color force mass increase is about 


DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 =

= 1777x0.022x0.253x0.22 Mev = 2.2 Mev.


The color force increase for the charged pion DcMpion± = 6.5 Mev. 


Since the mass Mpion± = 139.57 Mev is calculated from 

a color force sine-Gordon soliton state, 

the mass 139.57 Mev already takes DcMpion± into account.


 For pion0 = (u_u + d_d)/ sqrt 2 , 

the d and _d of the the d_d pair do not swap places 

with strange sea quarks very often because it is energetically 

preferential 

for them both to become a u_u pair. 

Therefore, from the point of view of calculating DcMpion0, 

the pion0 should be considered to be only u_u , 

and DcMpion0 = 2.2+2.2 = 4.4 Mev.


 If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, 

the theoretical estimate is 


DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) =

= 4.4 - 6.5 -1 = -3.1 Mev, 

roughly consistent with the experimental value of -4.6 Mev. 
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The force strengths alpha_3 of the SU(3) Color Force and alpha_2 and alpha_1 of the U(2) = SU(2) x U(1)
ElectroWeak Force have been measured at low energies (at and below around 90 GeV).

( Global Group Structure of the Standard Model is discussed here.)

Those experimental measurements have been extrapolated to higher energies (up to around 8 x 10^16 GeV):

The left-hand graph (from Fig. 9-3 of Gauge Theories of the Strong, Weak, and Electromagnetic Interactions, by Chris
Quigg (Addison-Wesley 1983, 1997) shows that, although the effective Electromagnetic Fine Structure Constant
alpha_EM remains smaller than 1/100 all the way up to about 8 x 10^16 GeV (so that I continue to use 1/137 for the
rough calculations done on this web page, even though the calculations may be related to high energies);

the three force strengths alpha_3, alpha_2, and alpha_1 all tend to converge at an energy somewhere around 6 x 10^14
GeV.

The right-hand graph ( from CERN Courier, March 1991, page 1 ) is a larger-scale version of the region of
convergence.

Although CERN said in that 1991 article: ".. several years ago ... extrpolations .. did not meet at a point ... suggesting
that a Grand Unified Theory needed addtional physics input .. With the electroweak strengths ... now [1991] more
accurately known ... and with measurements at the Z peak ... on the strong coupling ... it looks even less likely that
extrapolations ... will converge at a point. ...",

in my opinion the facts:

that the region of convergence is narrow ( 10^13 to 8 x 10^16 GeV ) relative to the 11 powers of 10 from 100
GeV to 10^13 GeV;
that VoDou D4-D5-E6-E7 physics differs from the current (2000) consensus version of Minimal SU(5) Grand
Unification in that Conformal GraviPhotons are present in VoDou D4-D5-E6-E7 physics and in that there is an
apparent (to me, at least) incomplete understanding of some weak force phenomena ( some of which involved
events that were initially misidentified as LeptoQuarks ) by the consensus; and
that Standard Model SU(5) Grand Unification predicts phenomena at both 6 x 10^14 GeV ( X-boson mass
and the Vacuum Expectation Value of X-scalar Higgs field ) and at 8 x 10^16 GeV ( Monopole mass, about
Mx / alpha_EM = 137 x Mx ) so that full convergence may not occur until the Monopole mass of about 8 x
10^16 GeV is reached;

give a pretty good indication that convergence may well be physically realistic, and could involve phenomena all the
way up to the 8 x 10^16 GeV mass ( about Mplanck / 137 ) of

the SU(5) GUT Magnetic Monopole:
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According to The Early Universe, by G. Borner (Springer-Verlag 1988), from which book's Fig. 6.21 the above SU(5)
GUT illustration is taken, "... For GUT physics monopoles are extremely interesting objects: they have an onion-like
structure ... which contains the whole world of grand unified theories.

Near the center ( about 10^(-29) cm ) there is a GUT symmetric vacuum.
At about 10^(-16) cm, out to the Yukawa tail ... exp( - Mw r ), the field is the electroweak colour field of the
(3,2,1) standard model, and
at ...[10^(-15) cm]... it is made up of photons and gluons, while
at the edge [ 10^(-13) cm ] there are fermion-antifermion pairs.
Far beyond nuclear distances it behaves as a magnetically-charged pole of the Dirac type.

This view of the GUT monopole raises the possibility that it may catalyze the decay of the proton ...".

According to The Early Universe, by Kolb and Turner (1994 paperback edition, Adddison-Wesley, page 241): "... The
exponential expansion associated with inflation allows a small, sub-horizon sized region of space, within which the
Higgs field is correlated, to encompass all of the presently observed Universe. The end result is less than one monopole
in the entire observable Universe due to the Kibble mechanism. ...".

As to experimental results, the 2000 Review of Particle Physics says: "... a candidate event in a single superconducting
loop in 1982 ... stimulated an enormous experimental effort to search for supermassive magnetic monopoles ...
Monopole candidate events in single semiconductor loops have been detected [citing B. Cabrera, Phys. Rev. Lett. 48,
1378 (1982); A. D. Caplin et al., Nature 321, 402 (1986)] ... but no two-loop coincidence has been observed. ...".

SU(5) Duality:

Liu and Vachaspati in hep-th/9604138 say:

",,, The spectrum of monopoles is found to correspond to the spectrum of one family of standard model fermions and
hence, is a starting point for constructing the dual standard model. ... there is an extra monopole state - the "diquark"
monopole - with no corresponding standard model fermion. ...... It is worthwhile clarifying our use of the word "dual".
What we have in mind is that

the monopoles of the SU(5) model are simply a different description of the fermions in the standard model.

In other words, the standard model is an effective theory of fields that create and annihilate SU(5) monopoles. This is
analogous to the sine-Gordon and Thirring model equivalence. ...".

Vachaspati in his paper hep-ph/9509271 asks "... why should the monopoles be fermions and not bosons?" and
answers: "... isopin can lead to spin. The idea is that a bound state of a charged boson and a monopole forms a dyon
that can have integer or half-integer spinif the isospin of the free boson is integer or half-integer respectively.
Goldhaber has shown that dyons with half-integer spin also obey Fermi-Dirac statistics ...". (See also Vachaspati's

http://pdg.lbl.gov/
http://xxx.lanl.gov/abs/hep-th/9604138
http://xxx.lanl.gov/abs/hep-ph/9509271
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paper hep-th/709149.)

Lepora in his paper at hep-ph/0008323 says "... the monopoles arising from gauge unification may actually be the
familiar elementary particles. ... much of this work is completely in line with Vachaspati's original conjecture that the
elementary particles originate from a magnetic SU(5) gauge unification. ... Rescaling the running gauge coupling ...
then gives:

FIG. 1. Rescaled Running Gauge Couplings

which appears to unify at a thermal scale of a few GeV ... The picture of this dual unification is as follows:

(i) Monopole Spectrum of SU(5) Theory: Vachaspati has identified the five stable monopoles of SU(5)
unification as having magnetic charges that mirror the electric charges of one generation of standard model
fermions. ...
(ii) Dyon Spectrum of SU(5) Theory: A crucial observation is that although these monopoles are scalar, they all
possess spin half dyonic excitations, with the correct fermionic statistics. All of these have both electric and
magnetic charges ...
(iii) Role of the Theta Vacuum: Another crucial observation is that SU(5) theory at vanishing theta angle is both
parity and charge-parity symmetric, which is incapable of producing a particle spectrum consistent with the
standard model. Importantly, a non-trivial theta vacuum violates both parity and charge-parity; it also ... is the
main factor that determines the lowest energy dyonic excitations.
(iv) Monopoles as Particles: Implicit in the monopoles as particles picture is that the unified SU(5) theory be
strongly coupled: then the Compton wavelengths of the monopoles are greater than their core sizes; meaning that
these magnetic charges are truly quantum mechanical excitations (particles). Consequently, at unification these
magnetic interactions are weakly coupled and perturbative. Assuming these dyons become the principle states of
the theory, they therefore have strongly coupled electric interactions.
(v) Running Gauge Couplings: As the magnetic couplings are weak we assume they run like the electric gauge
couplings in the standard model. This is motivated by the picture of electric-magnetic duality ... whose central
theme is that there is little difference between electric and magnetic interactions; the behaviour of each sector
being dictated by the strength of the gauge coupling. Because the electric sector is strongly coupled it should run
according to Dirac's condition g g~ = 4 pi.
(vi) Magnetic Colour Confinement: ... the picture of unification is ... a unification scale of a few GeV and gauge
couplings consistent with the standard model. The magnetic colour coupling (dual to the standard model's
electric sector) runs as in the standard model becoming confining at the QCD hadron scale of around a GeV.
(vii) Electric Colour Breaking: By the electric-magnetic duality ... the electric colour sector is then broken to

http://xxx.lanl.gov/abs/hep-th/9709149
http://xxx.lanl.gov/abs/hep-ph/0008323
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triviality, as is consistent with the dual superconductor model of confinement. Following Chan and Tsou we
identify this broken colour symmetry with a breaking of horizontal family symmetry in the standard model. ...
this splits the electrically colour charged dyons into three copies.
(viii) Electric Isospin Confinement ... : At unification magnetic isospin is weakly coupled, implying that electric
isospin is then strongly coupled and confikning. At present we do not know how to calculate this confinement
scale. Therefore we assume its mass scale is large compared to the standard model, say over a hundred GeV.
Although this appears higher than the unification scale suggested by ...[the above Fig. 1]... we interpret the
monopoles being formed in a state where they are already confined. Consequently all electric isospin dyons are
confined into very massive, dual isospin hadrons.
(ix) Magnetic Isospin Breaking: By the electric-magnetic duality ... , magnetic isospin is therefore broken. ...

An important point emerging from this result is that the SU(5) gauge coupling appears to be strong. This is because the
unified gauge coupling is around 0.7; ... A description of the physics of such non-Abelian dyons has been achieved by
Chan and Tsou ... Their duality transformation is not expressed in terms of the usual field description, but in terms of
non-local Polyakov loop variables. ... Above the unification scale there are no fermions, only the constituent bosons.
Presumably creation of such a plasma would allow the occurance of many transitions disallowed in the standard
model; for instance baryon or lepton number violation. ...".

 

SU(5) Duality Overview:

 

Electron-Positron ------------------------- Planck Mass

0.001 GeV = 10^6 eV ---------------- 10^19 GeV = 10^28 eV

Pion -------------------------------------- SU(5) Monopole

0.1 GeV = 10^8 eV ------------------ 10^17 GeV = 10^26 eV
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10 GeV = 10^10 eV -------------- 10^15 GeV = 10^24 eV

10^3 GeV = 10^12 eV ------------ 10^13 GeV = 10^22 eV

Transparency to multi-TeV photons ------------- Highest Observed Cosmic Ray Energy

10^5 GeV = 10^14 eV ------------ 10^11 GeV = 10^20 eV

10^7 GeV = 10^16 eV ------- 10^9 GeV = 10^18 eV

10^8 GeV = 10^17 eV

It is interesting that:

The LeptoQuark X-boson energy scale Mx, the GUT monopole mass Mmonopole, and the Planck mass Mplanck
are related to the Electromagnetic Fine Structure Constant alpha^EM roughly as follows:

Mplanck = 1.2 x 10^19 GeV
alpha_EM x Mplanck = 8.8 x 10^16 GeV = Mmonopole = Mwesson, where Mwesson is a characteristic
mass of relationships among Mass, Angular Momentum, and Magnetic Dipole Moment.
alpha_EM x Mmonopole = 6.4 x 10^14 GeV = Mx

The LeptoQuark X-boson energy scale is similar to some other important energy scales:
The High-Energy Singularity of the Higgs Mechanism model, Msing, beyond which the Higgs field
vanishes, and the Maximum Energy Scale, Mmax, can be calculated in the Higgs Mechanism model. The
fact that the Higgs field vanishes above Msing and Mmax may justify regarding the Higgs Mechanism
model as a low energy effective theory, just as the D4-D5-E6-E7-E8 model is fundamentally a low (with
respect to the Planck energy) energy effective theory. The values calculated by Ni, Lou, Lu, and Yang are
Msing = 5.5 x 10^14 GeV and Mmax = 8.7 x 10^14 GeV; and
the Reheating Energy of the Zizzi Inflationary Universe, about 10^14 GeV.

The Maximum Cosmic Ray Energy is just below 10^13 Gev = 10^22 eV, which corresponds to the Cartan
radius ( 10^(-26) cm ) of a nucleon.
The Region above the Knee of the Cosmic Ray Energy Spectrum, about 10^16 eV to 10^18 ev, centered on
about 10^17 eV, coincides with the Self-Dual Energy Region of SU(5) Duality.
The Sum of the Masses of all 3x(8+8) Fermions in the D4-D5-E6-E7-E8 VoDou Physics model is about 2 x (
0.001 + 3x0.3 + 3x0.3 + 0.1 + 3x0.6 + 3x2 + 2 + 3x5 + 3x130 ) = 2x(1.801 + 7.9 + 407 ) = 2x417 = 834 GeV.
The Pion Mass is about 140 MeV.
The Sum of the Electron and Positron Masses is about 1 MeV.

 

Consider a Compton Radius Vortex Kerr-Newman Black Hole related to the Wesson force. The equation (in units
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with G = c = hbar = 1) for a Kerr-Newman Black Hole with coincident outer and inner event horizons and with Q = 1

meaning that the Black Hole Core has UNIT amplitude to absorb or emit a gauge boson, in accord with
Feynman's statement in his book QED (Princeton 1988): "... e - the amplitude for a real electron to emit or
absorb a real photon. It is a simple number that has been experimentally determined to be close to -
0.0854... the inverse of its square: about 137.03... has been a mystery ... all good theoretical physicists put
this number up on their wall ..."

is Q^2 + (J/M)^2 = 1 + (J/M)^2 = M^2

Dividing through by M^2, you get

J^2/M^4 = (J/M^2)^2 = 1 - (1/M)^2

For the Wesson force for which J = p_wesson M^2 with p_wesson = 1 / alpha_EM

J = sqrt(1 - (1/M)^2) M^2 = p_wesson M^2 = 137 M^2

so that

1 - (1/M)^2 = 137^2 and 1/M = sqrt(1 -137^2) = 137 i = 137 exp(pi/2)

Then the magnitude | 1 / Mwesson | = 137 which (since the units are natural units with G = c = hbar = 1) implies that

Mwesson = Mplanck / 137 = 10^19 / 137 = 7.3 x 10^16 GeV

which is consistent with the hypothesis that

Mwesson = 7.3 x 10^16 GeV = Mmonopole

Perhaps there is a Wesson force that is carried by a Mwessson particle. If so, since the strength of the gravitational
force is ( 1 / (Planck Mass)^2 ) it seems to me that Wesson may be seeing a force whose strength is ( 1 / (Mwesson)^2
) so that the ratio of the strength of the Wesson force to gravitation is

Wesson / Grav = ( 1 / (Mwesson)^2 ) / ( 1 / (Planck Mass)^2 ) = ( 1 / (0.01 Planck Mass)^2 ) / ( 1 / (Planck Mass)^2 )
= 10^4.

Note that 0.01 = 1/100 is roughly the Electromagnetic Fine Structure Constant alpha_EM which is at low
energies 1/137.03 ... but which is closer to 1/100 at high energy levels.

The Wesson force and GUT SU(5) Monopoles may be related to the GraviPhoton force of the VoDou D4-D5-E6-
E7 physics model.

  

Cosmic Ray Spectrum and SU(5) Duality

Cosmic Rays may be produced by Supernovae, Active Galactic Nuclei, and Gamma Ray Bursts. The Highest Observed
Cosmic Ray Energy is the Fly's Eye Event, about 320 EeV = 3 x 10^20 GeV.

http://www.sciam.com/0197issue/0197swordy.html
http://www.physics.adelaide.edu.au/astrophysics/high.html
http://www.physics.adelaide.edu.au/astrophysics/high.html
http://www.physics.adelaide.edu.au/astrophysics/3e20.html
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In astro-ph/0103477, The Origin of the Knee in the Cosmic-Ray Energy Spectrum, A. D. Erlykin and A. W.
Wolfendale say: ".. .A sudden steepening of the cosmic-ray energy spectrum ( the knee ) is observed at an energy of
about 3 PeV (1 PeV = 10^15 eV). The recent results on extensive air showers allow us to conclude that:

a) the knee has an astrophysical origin;
b) the `sharpness' and the fine structure of the knee rule out `Galactic Modulation' as the origin of the knee;
c) most likely the knee is the result of the explosion of a single, recent, nearby supernova.

... the case when we are inside the shock ( or only just outside ) is preferable, compared with the opposite case when
we are outside it ... this conclusion helps us to understand also the relatively small amplitude of the anisotropy in the
knee region. ... The candidate for the source could not be too far from the solar system or too close to the moment of
the explosion in order to have enough energy in cosmic rays and give the requred contribution to the cosmic-ray flux
at the knee. ...

... The dotted line shows the typical propagation of the shock front. The dashed and dash-dotted lines are derived from
the comparison of the energy contained in cosmic rays for our Single Source and the energy content of the cosmic rays
accelerated by the supernova remnant ... The possible source candidates should lie inside the area delimited by these
lines. ... At the moment, the sources which gave birth to Loop I and the Geminga pulsar are the most favorable
contenders. ...".

http://xxx.lanl.gov/abs/astro-ph/0103477
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The Region above the Knee of the Cosmic Ray Energy Spectrum, shown on the graph above taken from a graph by P.
Sokolsky on a Goddard NASA web page, is about 5 x 10^15 eV to 5 x 10^18 eV, centered on about 10^17 eV,
which coincides with the Self-Dual Energy Region of SU(5) Duality.

"... The high energy cosmic rays (CR) spectrum depicts a clear break at about 5 x 10^18 eV. This break is
accompanied by a transition in the CR composition from nuclei to protons. ...", according to astro-ph/0008107 by
Giovanni Amelino-Camelia and Tsvi Piran.

Kalmakhelidze, Roinishvili, and Svanidzey, in hep-ex/0107011, say: "... Classification of gamma-hadron families,
registered by the Pamir collaboration, on four groups of nuclei (P, He, middle and heavy), responsible for their
generation, is made, and fractions of families in each of the groups are estimated. Results show, that below the knee of
the energy spectrum the chemical composition of primary cosmic rays ... remains the normal or is displaced
towards the light nuclei. ...".

The GZK limit of about 5 x 10^19 eV is shown by the red line.

Fodor and Katz, in their paper hep-ph/0105348, Ultrahigh energy cosmic rays as a Grand Unification signal, say: "...
We analyze the spectrum of the ultrahigh energy (above [about] 10^9 GeV) cosmic rays. With a maximum likelihood
analysis we show that the observed spectrum is consistent with the decay of extragalactic GUT scale particles. The
predicted mass for these superheavy particles is mX = 10^b GeV, where b = 14.6 +1.6 - 1.7 ... Altogether we study
four different models: halo-SM, halo-MSSM, EG-SM and EG-MSSM. ... The UHECR data favors the EG-MSSM
scenario. The goodnesses of the fits for the halo models are far worse. The SM and MSSM cases do not differ
significantly. ...".

 

Since the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally a Planck Scale HyperDiamond Lattice
Generalized Feynman Checkerboard model, it violates Lorentz Invariance at the Planck Scale.

Planck Scale violation of Lorentz Invariance is advocated by Giovanni Amelino-Camelia and Tsvi Piran in astro-
ph/0008107 to account for the facts that "... Significant evidence has accumulated in recent years suggesting that ... the
universe is more transparent than what it was expected to be ... in two different regimes,

Ultra High Energy Cosmic Rays (UHECRs)

... UHECRs interact with the Cosmic Microwave Background Radiation (CMBR) and produce pions. ...
These interactions should make observations of UHECRs with E > 5 x 10^19 eV (the GZK limit) ...
unlikely. Still UHECRs above the GZK limit ... are observed. ...

A sufficiently energetic CMBR photon, at the tail of the black body thermal distribution, is seen in the rest
frame of an Ultra High Energy (UHE) proton with E > 5 x 10^19 eV as a > 140 MeV photon, above the
threshold for pion production. UHE protons should loose energy due to photopion production and should
slow down until their energy is below the GZK energy. The process stops when CMBR photons energetic
enough to produce pions are not sufficiently abundant. The proton's mean free path in the CMBR
decreasesexponentially with energy (down to a few Mpc) above the GZK limit ( about 5 x 10^19 eV ).
Yet more than 15 CRs have been observed with nominal energies at or above 10^20 +/- 30% eV. ...

and

multi-TeV photons,

... TeV photons interact with the Infra Red (IR) photons and produce electron-positron pairs. ... These
interactions should make observations of ... gamma-rays with E > 20 TeV from distant sources unlikely.
Still ... 20TeV photons from Mk 501 are observed. ...

http://imagine.gsfc.nasa.gov/docs/features/topics/snr_group/cr-knee.html
http://imagine.gsfc.nasa.gov/docs/features/topics/snr_group/cosmic_rays.html
http://imagine.gsfc.nasa.gov/docs/features/topics/snr_group/cr-knee.html
http://xxx.lanl.gov/abs/astro-ph/0008107
http://xxx.lanl.gov/abs/hep-ex/0107011
http://xxx.lanl.gov/abs/hep-ph/0105348
http://xxx.lanl.gov/abs/astro-ph/0008107
http://xxx.lanl.gov/abs/astro-ph/0008107
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HEGRA has detected high-energy photons with a spectrum ranging up to 24 TeV from Markarian 501
(Mk 501), a BL Lac object at a redshift of 0.034 (about 157 Mpc). This observation indicates a second
paradox of a similar nature. A high energy photon propagating in the intergalactic space can interact with
an IR background photon and produce an electron-positron pair if the CM energy is above 2 me c^2 . The
maximal wavelength of an IR photon that could create a pair with a 10 TeV photon is 40 microns. As the
cross section for pair creation peaks at a center of mass energy of about 3 me c^2 , 10 TeV photons are
most sensitive to 30 micron IR photon and the mean free path of these photons depends on the spectrum of
the IR photons at the 15 to 40 micron range. ... we turn now to TeV photons from Mk 421 (another BL
Lac object at a redshift of 0.031, corresponding to about 143 Mpc). It is not clear if the spectrum of this
source extends high enough to pose a paradox comparable to the one indicated by Mk 501. ...

... In both cases low energy photons interact with high energy particles. The reactions should take place because when
Lorentz transformed to the CM frame the low energy photon have sufficient energy to overcome an intrinsic threshold.
In both cases the CM energies are rather modest (about 100 MeV for UHECRs and about 1 MeV for the TeV photons)
and the physical processes involved are extremely well understood and measured in the laboratory. In both cases we
observe particles above a seemingly robust threshold and the observations can be considered as a "threshold anomaly".

It is remarkable that in spite of these similarities at present there is only one mechanism that could resolve both
paradoxes: a mechanism based on the single, however drastic, assumption of a violation of ordinary Lorentz
invariance. ...

... We start by considering first, a class of dispersion relations ... which in the high-energy regime takes the form:

E^2 - p^2 - m^2 = n E^2 ( E / Eplanck )^a = n p^2 ( E / Eplanck )^a

m, E and p denote the mass, the energy and the (3-component) momentum of the particle, Eplanck is the Planck
energy scale (Eplanck = 10^22 MeV), while a and n are free parameters characterizing the deviation from ordinary
Lorentz invariance ( in particular, a specifies how strongly the magnitude of the deformation is suppressed by Eplanck
). ...

Figure 1: The region of the a, n parameter space that provides a solution to both the UHECR and TeV threshold
anomalies while satisfying the time-of-flight upper bound on LID. Only negative values of n are considered since this
is necessary in order to have upward shifts of the threshold energies, as required by the present paradoxes. The solid
thick line describes the time-of-flight upper bound. The [light blue] region above this line is excluded. The solid thin
line and the dotted line describe the lower bound on LID obtained from the present UHECR (solid thin line [the
hatched area below it is excluded]) and TeV (dotted line [the green area below it is excluded]) threshold anomalies.
The anomalies disappear in the region above the lines. Within the narrow [white] region between the dotted line and
the solid thick line the time of flight constraint is satisfied and both anomalies are resolved. The ... vertical ... [red line
at a = 1 corresponds to a] ... favored quantum-gravity scenario ...
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[A quadratic a = 2 scenario favored by L. Gonzalez-Mestres is not permitted by the TeV threshold
anomaly, but is a solution of the UHECR anomaly and is consistent with the time-of-flight upper bound,
lying on the red horizontal line in the green unhatched area.]

... The behaviour of the curves for upper and lower bounds on LID with respect to the bottom-left corner of the frame
can be understood by noticing that at a fixed a ordinary Lorentz invariance can be reached taking the n -> infinity
limit, while at fixed n this requires taking the a -> infinity ( i.e. the 1/a -> 0 ) limit. ... [The red lines intersect at a = 1,
n = -1, leading to a dispersion relation

E^2 - p^2 - m^2 = - E^2 ( E / Eplanck ) = - p^2 ( E / Eplanck )

that solves both the UHECR and TeV-threshold anomalies.] ...

... Relevant for our phenomenological considerations is the process in which the head-on collision between a soft
photon of energy e and momentum q and a high-energy particle of energy E1 and momentum p1 leads to the
production of two particles with energies E2, E3 and momenta p2, p3. At threshold ( no energy available for transverse
momenta ), energy conservation and momentum conservation imply

E1 + e = E2 + E3

p1 - q = p2 + p3

moreover, using the ordinary Lorentz-invariant relation between energy and momentum, one also has the relations

e = q

Ei = sqrt( pi^2 + mi^2 ) = pi + mi^2 / 2 pi

... This straightforwardly leads to the threshold equation

p1,th = ( (m2 + m3)^2 - m^2 ) / 4 e

This standard Lorentz-invariant analysis is modified by the deformations [ of Lorentz Invariance violation ] ... The key
point is that ...[the equations for e and Ei] .. should be replaced by

e = q + n q^(1+a) / 2 Eplanck^a

Ei = pi + mi^2 / 2 pi + n pi^(1+a) / 2 Eplanck^a

Combining ...[equations]... one obtains a deformed equation describing the p1-threshold:

p1,th = ( (m2 + m3)^2 - m^2 ) / 4 e +

+ ( n p1,th^(2+a) / 4 e Eplanck^a ) ( ( (m2^(1+a) + m3^(1+a) ) / (m2 + m3)^(1+a) ) - 1 )

where we have included only the leading corrections (terms suppressed by both the smallness of Eplanck^(-1) and the
smallness of e or m were neglected). ...

... in particular, if a = -n = 1 ...[the equations are

e = q - q^2 / 2 Eplanck

Ei = pi + mi^2 / 2 pi - pi^2 / 2 Eplanck

p1,th = ( (m2 + m3)^2 - m^2 ) / 4 e -
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- ( p1,th^3 / 4 e Eplanck ) ( ( (m2^2 + m3^2 ) / (m2 + m3)^2 ) - 1 )

and] ... one would expect that the Universe be transparent to TeV photons. The corresponding result obtainable in the
UHECRs context would imply that the GZK cutoff could be violated even for much smaller negative values of n ...

... it is quite remarkable that the values expected from quantum-gravity considerations (most notably the energy
scale characterizing the deformation being given by the Planck scale) are in agreement with the strict limits we
derive. ...".

 

 

F. W. Stecker has written an overview paper: astro-ph/0101072, The Curious Adventure of the UltraHigh
Energy Cosmic Rays.

 

D5 Spin(1,9) = SL(2,O) and SU(5)

D5 Spin(1,9) has a 10-dimensional vector spacetime structure with signature (1,9) corresponding to the real Clifford
algebra Cl(1,9) = M(32,R) = Cl(2,8) that at low energies (with respect to the Planck length) reduces to:

a 6-dimensional (1,5) linear physical spacetime corresponding to the real Clifford algebra Cl(2,4) = M(4,Q) =
Cl(1,5) = Cl(5,1) = Cl(6,0) of the Conformal group Spin(2,4) that linearizes the conformal transformations that
are non-linear on 4-dimensional Minkowski physical spacetime; plus
a 4-dimensional (0,4) internal symmetry space with geometry of CP2.

 

In the Weyl Group dimensional reduction mechanism of D4-D5-E6-E7-E8 VoDou physics, the Standard Model group
can been written as

SU(3) x U(2)

where the SU(3) and U(2) are independent parts of a Cartesian product.

( Global Group Structure of the Standard Model is discussed here.)

However, both the SU(3) and the U(2) come from the 24-cell root vectors of the D4 Lie algebra Spin(8), so we can
ask:

Do the SU(3) and the U(2) inherit interrelationships from their common origin ?

To see how this works, first recall some relevant facts:

D(N) Lie algebras Spin(2N) have
dimension 2N ( 2N - 1 ) / 2 = 2N^2 - N
rank, or Cartan subalgebra dimension, N
root vector number 2N^2 - N - N = 2 ( N^2 - N )

U(N) Lie algebras have
dimension N^2
rank, or Cartan subalgebra dimension N

http://xxx.lanl.gov/abs/astro-ph/0101072
http://xxx.lanl.gov/abs/astro-ph/0101072
http://xxx.lanl.gov/abs/hep-th/9908205
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root vector number N^2 - N
A(N-1) Lie algebras SU(N) have

dimension N^2 - 1
rank, or Cartan subalgebra dimension N - 1
root vector number N^2 - 1 - ( N - 1 ) = N^2 - N

Therefore,

the root vectors of SU(N) can be seen as half of the root vectors of Spin(2N).

Now, consider Spin(1,9) = SL(2,O) and SU(5):

Recall that the D4 is a subgroup of the D5 Lie algebra Spin(1,9) = SL(2,O) whose 40 root vectors live in 5-
dimensional space and correspond to

the 24 root vectors of the D4 Lie algebra Spin(8), physically corresponding to 24 of the 28 infinitesimal generators of
Spin(8)

which reduces to 12 of the 16 dimensions of the Conformal U(2,2) of Gravity (the other 4 coming from the 4-
dimensional Cartan Subalgebra of Spin(8))

and the Higgs Mechanism and the 12-dimensional Standard Model SU(3) x U(2)

plus
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two copies of the 8-vertex 4-dimensional cross polytope, or hyperoctahedron, physically corresponding to

the real part of 8-complex-dimensional SpaceTime

which reduces to the real part of 4-complex-dimensional Physical SpaceTime and 4-complex-dimensional Internal
Symmetry Space

and

the imaginary part of 8-complex-dimensional SpaceTime

which also reduces to the imaginary part of 4-complex-dimensional Physical SpaceTime and 4-complex-dimensional
Internal Symmetry Space
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First, look at the 20 root vectors (half of the 40 of D5) that correspond to

the 12 root vectors of U(2,2) = Spin(2,4) x U(1)

plus

the 4-complex-dimensional Physical SpaceTime:

U(2,2) root vectors

real

imaginary

 

Since U(2,2) = SU(2,2) x U(1) ( where SU(2,2) = Spin(2,4) is the Conformal Group of Gravity and the Higgs
Mechanism in D4-D5-E6-E7-E8 VoDou physics ) has rank 3+1 = 4, it uses 4 of the 5 elements of the Cartan
Subalgebra of the D5 Lie algebra Spin(1,9) = SL(2,O).

The 5th element of the Cartan Subalgebra of the D5 Lie algebra Spin(1,9) = SL(2,O) is used to provide the U(1)
symmetry of the complex 8-complex-dimensional space that includes, as a subspace, 4-complex-dimensional
SpaceTime.

This part of the D5 Lie algebra Spin(1,9) = SL(2,O) corresponds to Gravity, the Higgs Mechanism, and 4-
dimensional Physical SpaceTime.

Since the U(2,2) root vectors correspond to the A3 = D3 cuboctahedron root vectors, and A3, with Lie algebra SU(4),
has 4^2 - 1 - 3 = 4^2 - 4 = 12 root vectors.

A4, with Lie algebra SU(5), ( 4 + 1 )^2 - 1 - 4 = 4^2 + 2x4 + 1 - 1 - 4 = 20 root vectors.
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Since the addtional 20 - 12 = 8 root vectors of A4 less A3 correspond to half of the addtional 8+8 = 16 root vectors of
D5 less D4, which can be taken to be the 8 root vectors of the 4-complex-dimensional Physical SpaceTime:

The 20 root vectors of this part of the D5 Lie algebra Spin(1,9) = SL(2,O) corresponds to the 20 root vectors of
the A4 Lie algebra SU(5), which are the same as the root vectors of U(5) = SU(5)xU(1).

When the 5 Cartan subalgebra elements of this part of the D5 Lie algebra Spin(1,9) = SL(2,O) are included, you
get 5+20 = 25-dimensional U(5)= SU(5)xU(1).

 

Second, look at the remaining 20 root vectors (the other part of the 40 of D5) that correspond to

the 12-dimensional Standard Model SU(3) x U(2)

plus

the 4-complex-dimensional Internal Symmetry Space:

SU(3)xU(2)

real

imaginary

 

Since SU(3)xU(2) of the Standard Model in D4-D5-E6-E7-E8 VoDou physics has rank 2+1+1 = 4 ( and since all 5
elements of the Cartan Subalgebra of the D5 Lie algebra Spin(1,9) = SL(2,O) have already been used with respect to
the U(2,2) of Gravity and the Higgs Mechanism ), 4 of the 12 root vectors corresponding to SU(3)xU(2) must be put
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into the Cartan Subalgebra of SU(3)xU(2), thus leaving these 8 root vectors of SU(3)xU(2):

The 5th element of the Cartan Subalgebra of the D5 Lie algebra Spin(1,9) = SL(2,O) has been used to provide the U(1)
symmetry of the complex 8-complex-dimensional space that includes, as a subspace, 4-complex-dimensional Internal
Symmetry Space.

This part of the D5 Lie algebra Spin(1,9) = SL(2,O) corresponds to the SU(3)xU(2) Standard Model and 4-
dimensional Internal Symmetry Space.

( Global Group Structure of the Standard Model is discussed here.)

Compare the 12 vertices corresponding to SU(3)xU(2) with the 12 vertices of the cuboctahedron of the A4 = SU(5)
part of the D5 root vectors:

 Now, remove the 4 Cartan Subalgebra vertices of SU(3)xU(2)

so that there is a correspondence between the 8 root vectors of SU(3)xU(2) and 8 of the 12 vertices of the
cuboctahedron of the A4 = SU(5) part of the D5 root vectors
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Now we have embedded the SU(3)xU(2) of the Standard Model in D4-D5-E6-E7-E8 VoDou physics in the SU(5) Lie
algebra of the Georgi-Glashow SU(5) Grand Unified model.

By itself, the SU(3) can be represented by 3x3 matrices of the form

   3   3   3        

   3   3   3        

   3   3   3        

By itself, the U(2) can be represented by 2x2 matrices of the form

               2   2

               2   2

As interrelated parts of Grand Unified SU(5), the SU(3) and U(2) can be represented in 5x5 matrices of the form

   3   3   3   X   X

   3   3   3   X   X

   3   3   3   X   X

   X   X   X   2   2

   X   X   X   2   2

where the 12 entries marked X correspond to Grand Unified LeptoQuark X-bosons that can mix quarks of SU(3) with
leptons of U(2), thus causing phenomena such as proton decay.

Which of the 20 root vectors of SU(5) correspond to the LeptoQuark X-bosons?

4 of the LeptoQuark X-bosons corresponding to 4 of the cuboctahedral root vectors of the Conformal SU(2,2) =
Spin(2,4)

plus the 8 corresponding to 4-complex-dimensional Physical SpaceTime
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real

imaginary

 

Physically, of the 12 root vectors of the Conformal SU(2,2) = Spin(2,4):

4 of the vertices of the cuboctahedron correspond to Rotations and Boosts ( with one Rotation and one Boost in
the 3-dimensional Cartan Subalgebra of Spin(2,4) );
4 of the vertices of the cuboctahedron correspond to Translations; and
4 of the vertices of the cuboctahedron correspond to Special Conformal Transformations that are generators of
Conformal GraviPhotons ( with the Conformal Scale Dilatation being the third element of the 3-dimensional
Cartan Subalgebra of Spin(2,4) ).

Therefore:

4 of the SU(5) Grand Unified LeptoQuark X-bosons correspond to the Special Conformal Transformations that are
generators of Conformal GraviPhotons;

and

8 of the SU(5) Grand Unified LeptoQuark X-bosons correspond to 8-real-dimensional, or 4-complex-dimensional,
Physical SpaceTime.

What are the properties of the LeptoQuark X-bosons?

( Global Group Structure of the Standard Model is discussed here.)

From the SU(5) matrix pattern

3   3   3   X   X

3   3   3   X   X

3   3   3   X   X

X   X   X   2   2

X   X   X   2   2

it can be seen ( as in the April 1981 Scientific American article by Howard Georgi, reprinted in the Scientific
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American book Particle Physics in the Cosmos, ed. by Carrigan and Trower (Freeman 1989) ) that the LeptoQuark X-
bosons have color charges

                                  red    red  

                                  green  green

                                  blue   blue 

antired   antigreen   antiblue                

antired   antigreen   antiblue                

and electric charges

                                     -4/3      -1/3

                                     -4/3      -1/3

                                     -4/3      -1/3

  +4/3        +4/3        +4/3                     

  +1/3        +1/3        +1/3                     

What about the LeptoQuark X-boson mass?

The LeptoQuark X-bosons are related to the Vacuum Expectation Value of an X-scalar Higgs field, analogous to
the Vacuum Expectation Value of the Higgs Scalar Field that gives mass to the Dirac Leptons, Quarks, and Weak
Bosons.

Since the LeptoQuark X-bosons correspond to GraviPhotons and Physical SpaceTime, and the Planck Energy is the
characteristic energy of Gravity and Physical SpaceTime, the X Vacuum Expectation Value should be at the energy
level corresponding to the Zizzi Decoherence Time of a field that begins at the Planck Energy scale, which time is
about 10^(-34 ) seconds and which energy is about 10^14 GeV.

According to The Early Universe, by Kolb and Turner (1994 paperback edition, Adddison-Wesley, page
526): "... the full symmetry of the GUT cannot be manifest; if it were the proton would decay in 10^(-24)
sec. The gauge group ... must be spontaneously broken to [ SU(3) x SU(2) x U(1) ]. For SU(5), this is
accomplished by ... masses of the order of the unification scale for the twelve X ... gauge bosons. Thus, ...
at energies below 10^14 GeV or so the processes mediated by X ... boson exchange can be treated as a
four-fermion interaction with strength ... [proportional to 1 / M^2 ] ... where M = 3 x 10^14 GeV is the
unification scale. ... these new ... interactions are extremely weak at energies below 10^14 GeV. ... the
proton lifetime must be ...[about]... 10^31 yr. ...".

Although Kolb and Turner go on to say

"... The current limits to proton longevity are in excess of 10^32 yr, which seems to rule out the SU(5)
GUT. ...",

Adarkar, Krishnaswamy, Menon, Sreekantan, Hayashi, Ito, Kawakami, Miyake, and Uchihori, authors of a
paper entitled Experimental evidence for G.U.T. Proton Decay, hep-ex/0008074, that was dated 30
August 2000 and appeared on the Los Alamos e-print arXiv on 31 August 2000, say:

"... in Kolar ... an experiment to detect proton decay has been carried out since the end of 1980.
Analysis of data yielded ...

the life time of the proton is about 1 x 10^31 years ...

http://xxx.lanl.gov/abs/hep-ex/0008074
http://xxx.lanl.gov/abs/hep-ex/0008074
http://xxx.lanl.gov/abs/hep-ex/0008074
http://xxx.lanl.gov/abs/hep-ex/0008074
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... it decays into wide spectrum of decay modes, p -> e+ pi0 , p -> nubar K+ and so on ...

... A number of other experiments have also looked ... The present consensus among these other
experiments seems to be that they have not found any evidence for proton decay yet, and that the lower
limit on the lifetime of proton is of the order of 10^33 years. ... The apparent contradiction between these
conclusions does not mean a complete disagreement between the observations. ... there are a number of
reports from other experiments, which have reached a general consensus among themselves that they have
not found any conclusive evidence for proton decay event yet and that the life time must be as long as
10^33 years. This conclusion is in direct conflict with our results presented in this paper. In our opinion,
there are many points of agreement between the observations in other experiments and ours, as mentioned
below.

The Mont Blanc group ... have observed 9 events out of 21 events which are fully contained. This is
consistent with our observations within statistical fluctuations. ...

The Frejus experiment has observed only one event of type p -> nubar K+ K+ -> mu+ nu ... their observed
rate is in reasonable agreement with our result.

One of the results of Kamiokande ... shows two peaks ... The new background rate without these two bins
is about half of their estimated value and the number of events after subtraction of the new background in
these two bins are 5 and 6 respectively, in their observations with exposure factor 4.2 kty. Both of these
rates are close to our observations in spite of different experimental techniques.

The IMB group ... have found 4 candidate events for e+ pi0 during the observation of about 4 kty. Out of
these, two events have been rejected because of their association with muon decay signals. The other two
events ... One of them has a concentrated Cerenkov light cone which may come from a slow proton and
the other event has an extra light cone due to a lower energy particle. However, if these features are
ascribed two fluctuations in cascade showers, these two events may remain as candidates for proton decay.
Assuming such an interpretation, their observed rate of candidate event becomes close to our results. ...".

 

I have been told that some people have had difficulty downloading the source and postscript files from the e-print
archive at hep-ex/0008074, so I have converted postscript to pdf files of the text file and 4 files of figures ( figa. 1-4,
figs. 5-8, figs. 9-12, and figs. 13-14d ) and have put them on the web at these URLs:

http://www.innerx.net/personal/tsmith/Kolartext.pdf
http://www.innerx.net/personal/tsmith/Kolarfig1_4.pdf
http://www.innerx.net/personal/tsmith/Kolarfig5_8.pdf
http://www.innerx.net/personal/tsmith/Kolarfig9_12.pdf
http://www.innerx.net/personal/tsmith/Kolarfig13_14d.pdf

I have also put a copy of my e-mail correspondence with one of the authors on the web as an html file at URL:

http://www.innerx.net/personal/tsmith/Kolaremail.html

 

In my opinion, the Kolar results of Adarkar et al may well be correct, and

it is unfortunate that the possible correctness of SU(5) Grand Unification has been obscured by a "consensus" to the
contrary that has been repeated as dogma by Kolb and Turner in their (otherwise) excellent book, and in many other
articles and texbooks, even including the 1999 second edition of Lie Algebras in Particle Physics (Perseus Books) by
Howard Georgi ( who, with Sheldon Glashow, invented SU(5) Grand Unification ), in which Howard Georgi said (at
pages 235 and 236) "... Since SU(5) was first found theoretically, experimenters have looked for proton decay with

http://xxx.lanl.gov/abs/hep-ex/0008074
http://www.innerx.net/personal/tsmith/Kolartext.pdf
http://www.innerx.net/personal/tsmith/Kolarfig1_4.pdf
http://www.innerx.net/personal/tsmith/Kolarfig5_8.pdf
http://www.innerx.net/personal/tsmith/Kolarfig9_12.pdf
http://www.innerx.net/personal/tsmith/Kolarfig13_14d.pdf
http://www.innerx.net/personal/tsmith/Kolaremail.html
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more and more sensitive experiments, so far without success. In fact, the simplest version of the SU(5) unified theory
is fairly convincingly ruled out by these experiments. ...".

For a further example, the 2000 Review of Particle Properties of the Particle Data Group says, at page 686, "... p
DECAY MODES ... See also the "Note on Nucleon Decay" in our 1994 edition ... for a short review. ...". That 1994
Note says: "... There is as yet no compelling experimental evidence for nucleon decay, despite the predictions. The
observed number of candidate events in each mode is roughly consistent with the atmospheric neutrino background.
For the p -> e+ pi0 mode ... No background contamination is as yet expected in the current experiments ... there are
no candidate events in the three experiments ... from the three major detectors ( IMB, Kamiokande, and Frejus ) ...
Clearly, the minimal SU(5) GUT has already been ruled out. ...".

In their paper entitled Experimental evidence for G.U.T. Proton Decay, hep-ex/0008074, Adarkar,
Krishnaswamy, Menon, Sreekantan, Hayashi, Ito, Kawakami, Miyake, and Uchihori say: ".... there are
candidate events which nicely match with the decay scheme, p -> e+ pi0. ... The candidate events for
this decay mode are listed below; [ Event No. 4268, Event No. 4910, Event No. 836-47 ] ... the
background for this event seems to be negligible. ...".

 

Tony Smith's Home Page

 

......

 

http://pdg.lbl.gov/
http://pdg.lbl.gov/1995/contents_minireviews.html
http://pdg.lbl.gov/1995/contents_minireviews.html
http://xxx.lanl.gov/abs/hep-ex/0008074
http://xxx.lanl.gov/abs/hep-ex/0008074
http://xxx.lanl.gov/abs/hep-ex/0008074
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Tony Smith's Home Page

3x3 Octonion Matrix Physics Models

OCTONIONS, other Division Algebras, and ZeroDivisor Algebras,

can be derived from CLIFFORD ALGEBRAS

and are related to Hopf Algebras and Quantum Groups.

Octonion Products and Lattices
Split Octonions
Octonion Mirrorhouse
Octonion Fractals
Octonion x-product and xy-product
X, XY, and WXY Octonion Cross-Products

The D4-D5-E6-E7-E8 VoDou Physics model is based on Octonions,

and is related to Conformal Group Structures.

Here is an updated version of my 1997 talk at Corvallis.

John Baez has a very nice paper, math.RA/0105155, about Octonions (also mentioned in his week 168), where he,
describing algebras over the real number field, says:

"... There are exactly four normed division algebras ....

The real numbers are the dependable breadwinner of the family, the complete ordered field we all
rely on.
The complex numbers are a slightly flashier but still respectable younger brother: not ordered, but
algebraically complete.
The quaternions, being noncommutative, are the eccentric cousin who is shunned at important
family gatherings.
But the octonions are the crazy old uncle nobody lets out of the attic: they are nonassociative. ...

... While somewhat neglected ... octonions ... stand at the crossroads of many interesting fields of
mathematics. Here we describe them and their relation to Clifford algebras and spinors, Bott periodicity,
projective and Lorentzian geometry, Jordan algebras, and the exceptional Lie groups. We also touch upon
their applications in quantum logic, special relativity and supersymmetry. ...:".

The John Baez paper includes some interesting history. He also has easily updatable and expandable html, ps, and pdf
versions on his personal web site. , and he also writes an interesting series of web page called This Week's Finds in
Mathematical Physics. In his week 190, he says (among other things): "... Lawvere guessed there was indeed a nice
isomorphism T(1)^7 = T(1) In other words: one can ... construct a one-to-one correspondence between trees and 7-
tuples of trees! For a good treatment see ... Andreas Blass, Seven trees in one, Jour. Pure Appl. Alg. 103 (1995), 1-21.
Also available at http://www.math.lsa.umich.edu/~ablass/cat.html ..". On that web page, about that paper, Blass says:
"... Following a remark of Lawvere, we explicitly exhibit a particularly elementary bijection between the set T of finite
binary trees and the set T^7 of seven-tuples of such trees. "Particularly elementary" means that the application of the
bijection to a seven-tuple of trees involves case distinctions only down to a fixed depth (namely four) in the
given seven-tuple. We clarify how this and similar bijections are related to the free commutative semiring on one
generator X subject to X=1+X^2. Finally, our main theorem is that the existence of particularly elementary bijections

http://math.ucr.edu/home/baez/
http://xxx.lanl.gov/abs/math.RA/0105155
http://math.ucr.edu/home/baez/week168.html
http://math.ucr.edu/home/baez/Octonions/octonions.html
http://math.ucr.edu/home/baez/Octonions/octonions.html
http://math.ucr.edu/home/baez/TWF.html
http://math.ucr.edu/home/baez/TWF.html
http://math.ucr.edu/home/baez/week190.html
http://www.math.lsa.umich.edu/~ablass/cat.html
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can be deduced from the provable existence, in intuitionistic type theory, of any bijections at all. ...". Compare:

the 4-depth of the trees with the 4-depth = number of basis elements in the 224 terms like (±i ±j ±ie ±je)/2 of the
E8 lattice and
the X=1+X^2 of the set of all trees with X = -1 + X^2 of the Golden Mean.

 

OCTONION MULTIPLICATION:

The Octonion multiplication product can be derived from the cross product in real 7-dim space, which in turn can be
derived from the Clifford Algebra Cl(0,8).

There are 480 different ways to write an octonion multiplication table. Here is a geometric representation of the way
preferred by Geoffrey Dixon:

In the heptagon of imaginary octonions {e1,e2,e3,e4,e5,e6,e7}, there are 7 triangles (6 colors and 1 black). The product
of any two imaginary octonions is the third imaginary octonion in their triangle, with + sign if the product is a
clockwise rotation and - sign if counterclockwise. The algebraic rule for this product is determined by e(a)e(a+1) =
e(a+5). If (a+5) is greater than 7, use (a-7).

3x3 Octonion matrices are 9x8 = 72-dimensional.
O1    O4    O5 
O7    O2    O6 
O8    O9    O3 

 
In some rough sense, 

they correspond to the vertices of the E6 root vector polytope.  
 
 

3x3 Hermitian Octonion matrices are 3x8 + 3x1 = 27-dimensional.

 
Re(O1)    O4      O5    
 O4*    Re(O2)    O6    
 O5*      O6*    Re(O3) 

 
They form the exceptional Jordan algebra J3(O), 

which represents a Nearest Neighbor approximation to the
27-dimensional MacroSpace of the D4-D5-E6-E7-E8 VoDou physics model. 

The 26-dimensional traceless subalgebra J3(O)o can represent 
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the 26-dimensional Bosonic String Structure of MacroSpace. 

 
 

3x3 AntiHermitian Octonion matrices are 3x8 + 3x7 = 45-dimensional.

 
Im(O1)    O4      O5    
-O4*    Im(O2)    O6    
-O5*     -O6*    Im(O3) 

 
To make a Lie algebra out of them, you must restrict 

to traceless matrices (45-7 = 38-dim) and 
add the 14-dimensional octonion derivation algebra G2: 

 
Im(O1)    O4      O5 
-O4*    Im(O2)    O6 
-O5*     -O6*      - 

 
          x         

 
          G2        

 

The resulting Lie algebra is 38+14 = 52-dimensional F4.

 
 

The 26-dim traceless part of J3(O) can be combined with F4

 
 

Im(O1)    O4      O5 
-O4*    Im(O2)    O6 
-O5*     -O6*      - 

 
          x         

 
        G2        

 
 
x
 

Re(O1)    O4      O5 
 O4*    Re(O2)    O6 
 O5*      O6*      - 

 

to make the 26+52=78-dim Lie algebra E6.

My talk at Corvallis 97 gives some further details. 

Here is a rough outline of the structure (ignoring some matters of signature) of the D4-D5-E6-E7-E8 VoDou physics model:

The complex symmetric space E6 / Spin(10)xU(1) corresponds to a complex domain whose Shilov boundary is
an 8+8 = 16-dim representation space for 8 (first-generation) fermion particles and their 8 antiparticles.
Since 78-dim E6 can be seen as being made up of (ignoring signature) 45-dim adjoint representation of Spin(10)
plus 32-dim full spinor representation of Spin(10) plus 1-dim U(1) for complex structure, it is clear that the
fermion representation space E6 / Spin(10)xU(1) corresponds to the 32-dim (16-complex-dim) spinors of
Spin(10), and it is natural that fermions act like spinors. After dimensional reduction, there are 3 generations of
fermions, including the Truth Quark.
as to the Spin(10) inside E6, up to signature it is Spin(1,9) = SL(2,O). It contains a complex version of 8-dim
spacetime = symmetric space Spin(10) / Spin(8)xU(1) with the corresponding Shilov boundary = S1xS7 acting
as 8-dim physical spacetime;. After dimensional reduction, there is a 4-dimensional physical spacetime and 4-
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dimensional internal symmetry space.
as to the Spin(8) inside the Spin(10) ( or Spin(1,7) inside Spin(1,9) ) its 28 generators act as 8-dim gauge
bosons. After dimensional reduction, 16 generators form U(2,2) = UY(1)xSpin(2,4) for Conformal Gravity and
the other 12 form the U(1)xSU(2)xSU(3) of the Standard Model.

In terms of 3x3 Octonion matrices,

E6 = SL(3,O)

The fact that SL(3,O) = E6 is mentioned in the paper
Division algebras, (pseudo)orthogonal groups and spinors
by A. Sudbery, J. Phys. A: Math. Gen. 17 (1984) 939-955 at page 950
and
is used in describing interesting math structures in
such papers as The Chow Ring of the Cayley Plane,
by A. Iliev and L. Manivel, math.AG/0306329
where they say (on page 2)

"... the subgroup SL3(O) of GL(J3(O)) consisting in automorphisms preserving the determinant is the adjoint
group of type E6. The Jordan algebra J3(O) and its dual are the minimal representations of this group. ...".

There is also a paper by C.H. Barton and A. Sudbery at math.RA/0001083
in which they say:

"... Tits ... showed ... the so-called magic square of Lie algebras of 3 x 3 matrices whose complexifications are

     R    C     H    O

R   A1   A2    C3   F4
C   A2  A2xA2  A5   E6
H   C3   A5    B6   E7
O   F4   E6    E7   E8

... the [first three] rows can be interpreted as analogues of the matrix Lie algebras su(3), sl(3) and sp(6) defined for
each division algebra. ...

... most exceptional Lie algebras are related to the exceptional Jordan algebra of 3 x 3 hermitian matrices with entries
from the octonions, O. ... this relation yields descriptions of certain real forms of the complex Lie algebras

F4 ... which can be interpreted as octonionic versions of ... the Lie algebra of antihermitian 3 x 3 matrices ...
E6 ... which can be interpreted as octonionic versions of ... the Lie algebra of .... special linear 3 x 3 matrices
and ...
E7 which can be interpreted as octonionic versions of ... the Lie algebra of ... symplectic 6 x 6 matrices. ...".

A revised version of their paper is at math.RA/0203010
With respect to E6 and E7, A. Sudbery says on page 950 of
his J. Phys. A: Math. Gen. artice cited above:

"... sl(3,K) ... when K = O ... is a non-compact form of the exceptional algebra E6, the maximal compact subalgebra
being F4.

... sp(6,K) ... when K = O ... is a non-compact form of E7, the maximal compact subalgebra being E6 (+) SO(2). ...".

My physical interpretation of the symmetric spaces based on E6 and E7 and the above maximal compact subalgebras
is summarized in my paper at physics/0207095 (the last paper I was able to put on arXiv before I was blacklisted by
Cornell) with more relevant details given here.

I interpret the 78 - 52 = 26-dimensional symmetric space E6 / F4 as the 26-dimensional space of bosonic string
theory, with strings being interpreted as world-lines of Everett Many-Worlds and
the 133 - 78 - 1 = 54-dimensional symmetric space E7 / E6 (+) SO(2) is seen as a 27-complex-dimensional
space of a related M-theory.

http://xxx.lanl.gov/abs/math.AG/0306329
http://xxx.lanl.gov/abs/math.RA/0001083
http://xxx.lanl.gov/abs/math.RA/0203010
http://arxiv.org/abs/physics/0207095
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HERE is hep-ph/9501252 on 3x3 Octonion Conformal Jordan-Lie Algebra Matrix Model.

It is 108 pages (170k) LaTeX.

HERE is quant-ph/9503009 on 3x3 Octonion Nilpotent Heisenberg Algebra Matrix Model.

It is 21 pages (33k) LaTeX.

The fermion creation and annihilation operators in the 3x3 octonion nilpotent matrices are related to Spin Networks.

OCTONIONS

produce interesting

LIE GROUP STRUCTURES.

Octonion Products and Lattices

Split Octonions

Octonion Mirrorhouse

Octonion x-product, xy-product, and

Onar Aam's  OCTONION FRACTALS

http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/quant-ph/9503009
http://www.stud.ux.his.no/~onar/
http://www.stud.ux.his.no/~onar/
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Start with the the division algebras C (complex), Q (quaternion), 
and O (octonion). 
 
Consider the iterated map from  z  to  (z X) (X^(-1) z)  -  1 
 
For associative C and Q, since X X^(-1) = 1, 
 
the iterated map becomes      z  to   z z  -  1  
 
This is the iterated map that produces a conventional 
z-space Julia set in C and in Q .  
Since, for the map   z  to  zz - 1 ,
the multiplicative factor is  fixed at  1  and 
the additive factor is also fixed at  1 , 
we do not at this stage have a variable Mandelbrot parameter, 
either multiplicative or additive, 
and we have only one Julia set.  
 
Now, let z and X be in O.  Since octonions are non-associative, 
the product  (z X) (X^(-1) z)  is not  z z , 
but is the nontrivial octonion X-product of Martin Cederwall.  
 
The iterated octonion map from  z   to   (z X) (X^(-1) z)  -  1  
produces octonion Mandelbrot sets and Julia sets that have 
a non-trivial multiplicative Mandelbrot parameter, 
the space of the octonion variable X. 
 
Next, consider the additive factor 1 
from the point of view of the non-associative octonions.  
 
Due to their non-anssociativity, the octonions have 480 different 
rules of multiplication.  Unlike the associative algebras C and Q, 
in which the multiplicative identity  1  is always the same, 
the octonion multiplicative identity  1  can be shifted.  
 
If we can shift  1  then we can change the additive factor  1  and 
get a non-trivial additive Mandelbrot parameter, which should be 
the space of another octonion variable Y.  
 
Explicitly, we can use the XY-product of Geoffrey Dixon 
to do this for octonion X and Y.  
The XY-product shifts the multiplicative identity from  1  to  Y X^(-1) 
and we get for our iterated map:  
 
z   to   (z X) (Y^(-1) z)  -  Y X^(-1) 
 
Now the (X,Y)-space of 2 octonion variables is 
the Mandelbrot parameter space 
for both a non-trivial multiplicative factor and 
a non-trivial additive factor.  
 
THE MULTIPLICATIVE AND ADDITIVE MANDELBROT SETS ARISE NATURALLY 
FROM NON-ASSOCIATIVE OCTONION X-PRODUCT AND XY-PRODUCT, respectively.  
 
The WXY-product might be used to get the map 
 
z   to   W (( z X ) ( Y^(-1) z ))   -   W ( Y X^(-1) ) 
 
 
Onar Aam uses these properties of 
the non-associative octonions to produce octonion fractal images.  
 
 
Since the X-product and XY-product were constructed to study 
octonions of unit norm, that is, 
the unit 7-spheres in octonionic X-space and in octonionic Y-space, 
it is natural that some of the most interesting fractal images 
occur for values of X and Y on or near the two unit 7-spheres.  

Girish Joshi and his co-workers C. J. Griffin and Andrew Kricker 
at the University of Melbourne School of Physics
have studied 
 
octonionic Julia sets in the articles: 
 
Octonionic Julia sets - 
 - Chaos, Solitions & Fractals 2 (1992) 11-24 
Transition Points in Octonionic Julia Sets - 

http://fy.chalmers.se/~tfemc
http://www.stud.ux.his.no/~onar/
http://www.ph.unimelb.edu.au/
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 - Chaos, Solitions & Fractals 3 (1993) 67-88
Associators in Generalized Octonionic Maps - 
Bifurcation Phenomena of the Non-associative Octonionic Quadratic - 
 - Chaos, Solitions & Fractals 5 (1995) 761-782 
 
They find, with respect to Julia sets, that: 
 
"In summary, non-associativity has been shown 
to directly dictate the gross structure of the Julia sets 
of a modified quadratic map z->z^2+c+c(Za)-(cZ)a,
demonstrating the tendency to squash the set onto 
the quaternionic subspace framed by 
the imaginary parts of the parameters a,c and ac, and the real line.
[in disconnected Julia sets] the transition from one region to another 
is sudden and visually resembles a condensation process. 
The critical value about which the transition occurs is dependent on c, 
but is otherwise uniform over the whole set."
 
They find, with respect to attractors in phase space of Mandelbrot maps, that
the attractors consist of KNOTS, TORI and LOOPS, 
and that 
with the non-associative factor one can forge loop doublings, 
knot triplings, 

and complexifications of the attractors, 
and drive the attractor into the chaotic regime. 
The resulting attractor is hyper-chaotic,  

in that it displays local chaos while the overall structure is ordered, 
and the structure looks like A MOBIUS STRIP with a chaotic surface. 
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They say: 
 
"We found that this system is wealthy with nonlinear phenomena. 
All classic nonlinear mechanics are represented and more besides. 
Yet the importance of this system is 
that the mechanics appear recursively, and build constructively. ..." 
 
HERE IS WHAT I THINK ABOUT HOW IT WORKS: 
 
The phase space is the boundary of the Julia set, 
or a lower-dimensional transformation of it.
 
The boundary Julia set is a stable attractor.
For example, in the complex case it is
a deformation of the 1-sphere unit circle S1. 
 
For quaternions, the boundary Julia set 
should be a deformation of the 3-sphere S3. 
 
For octonions, as they used, the boundary Julia set 
should be a deformation of the 7-sphere S7.

The 7-sphere S7 fibres into an S4 and an S3.
 
Look at the S3.
 
As a 3-dim space, it naturally contains S1 knots.
 
That is where their knots come from,
I think - dynamical flows on S3.
 
Relationships between S3 flows and knots are discussed in 
the AMS ERA paper 1995-01-02, 
Flows on S3 supporting all links as orbits, 
by Robert W. Ghrist.  
Ghrist shows examples of flows on S3 
containing closed orbits of all knot and link types 
simultaneously.  Particularly, 
the set of closed orbits of any flow 
transverse to a fibration of 
the complement of the figure-eight knot in  S3 over  S1
contains representatives of
every (tame) knot and link isotopy class.
 

The abstract of math.QA/9802116,

Quasialgebra Structure of the Octonions,

by Helena Albuquerque and Shahn Majid, states:

"We show that the octonions are a twisting of the group algebra of Z2xZ2xZ2 in the quasitensor category of
representations of a quasi-Hopf algebra associated to a group 3-cocycle. We consider general quasi-associative
algebras of this type and some general constructions for them, including quasi-linear algebra and representation theory,
and an automorphism quasi-Hopf algebra. Other examples include the higher 2^n -onion Cayley algebras and
examples associated to Hadamard matrices."

According to their paper, their general construction of the octonions mirrors, for discrete groups, Drinfeld's
construction of the quantum groups Uq(g).

Their construction of Cayley-Dickson algebras begins with the group algebra kG of a group.

This has coproduct etc. forming a Hopf algebra.

They define k_F G as kG with a modified product x *_F y = xy F(x;,y) for all x,y in G and

http://www.ams.org/journals/era/1995-01-02/
http://www.ams.org/journals/era/1995-01-02/
http://www.ams.org/journals/era/1995-01-02/
http://xxx.lanl.gov/abs/math.QA/9802116
http://www.damtp.cam.ac.uk/user/majid/
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show that k_F G is a coboundary G-graded quasialgebra, where the degree of x in G is x, and F is any 2-cochain on G.

They show that the `complex number' algebra, the quaternion algebra, the octonion algebra and the higher Cayley
algebras are all G-graded quasialgebras the form k_F G for suitable G and F, which they construct.

To describe their cochains for the `complex number' algebra, the quaternion algebra, the octonion algebra and the
higher Cayley algebras, they consider the special case where

G = (Z2)^n and F is of the form F(x,y) = ( -1)^f(x,y) for some Z2-valued function f on GxG.

In all these cases (and for the who 2^n -onion family generated in this way) f has a bilinear part defined by the bilinear
form

1 1 . . . 1
0 1 . . . 1
.         .
.         .
.         .
0 . . . 1 1
0 . . . 0 1

They show that for the complex number and quaternion algebras this is the only part. The f for the octonions has this
bilinear part, which does not change associativity, plus a cubic term. The 16-onion has additional cubic and quartic
terms.

When I asked Shahn Majid by e-mail whether a similar construction (restricting their function f to the bilinear form
and omitting cubic, quartic and higher parts) would give you the Clifford algebras Cl(n), he replied:

"... yes, sure, this is clear since such $F(x,x)=-1$ and $F(x,y)=-F(y,x) for $x\ne y$ so

x * y + y * x = xy (F(x,y)+F(y,x))=-2 when x=y and 0 otherwise.

Here * is the product in k_FG and G=(Z_2)^n, so that xy (product in G) means the addition law of `Z_2 vectors',
which means in particular that xx=e (the identity of G) which is also the 1 of k_FG

We were interested in nonassociativity but sure you can construct associative clifford algebras this way, or at least
realisations of them. In the present case we have a (Z_2)^n -dimensional realisation of the clifford algebra in n
dimensions and the Euclidean metric. You can make a similar construction in general starting from a symmetric
bilinear form. ..."

 

Their construction of Cayley-Dickson algebras as Quasialgebras related to Hopf algebras and
Quantum groups

is interestingly related to

the Clifford algebras used in

the Sets to Quarks construction of the HyperDiamond Feyman Checkerboard physics model
and

the D4-D5-E6-E7 physics model.
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X, XY, and WXY Octonion Cross-Products:

(Based on Reese Harvey's book, Spinors and Calibrations, Academic Press, 1990, chapter 6)

N.B.: Only 1, 3, and 7 dim vector spaces have cross-products.

The Octonion Triple Product is discussed in the book of Susumu Okubo (Cambridge 1995)
Introduction to Octonion and Other Non-Associative Algebras in Physics

 
 
1  - For unit length octonion X, 
     X^(-1) = X*  (* = octonion conjugate)
 
2  - For orthogonal octonions X and Y,  
     X Y*  =  - Y X* 
 
3  - For octonions X and Y, their cross-product is 
     X x Y  =  (1/2) ( Y* X  -  X* Y )  =  Im( Y* X )
 
4  - For octonions X and Y, 
     Re( X x Y )  =  0 
 
5  - For unit orthogonal octonions X and Y,  
     X x Y  =  Y^(-1) X   =  - X Y^(-1)  
     WHICH GIVES (the negative of) the 
     XY-PRODUCT  a b  =  (a X) (Y^(-1) b) 
     (the X-product is the XY-product for X = Y)
 
6  - For imaginary octonions X and Y, 
     X x Y  =  X Y  +  { Y , X }    (where { , } is the inner product) 
 
7  - For octonions W, X, and Y, their triple-cross-product is 
     W x X x Y  =  (1/2) ( W ( X* Y )  -   Y ( X* W ) )
 
8  - For unit orthogonal octonions W, X, and Y, 
     W x X x Y  =  W ( X^(-1) Y )  =  - W ( Y X^(-1) ) 
     WHICH GIVES (the negative of) the 
     WXY-PRODUCT   a b  =  W ((a X) (Y^(-1) b)) 
 
9  - For imaginary octonions W, X, and Y, 
     Re( W x X x Y )  =  PHI( W /\ X  /\ Y ) 
     (where PHI is the associative 3-form for the octonions)
     and 
     Im( W x X x Y )  =  (1/2) [ W, X, Y ] 
     (where  [ W, X, Y ]  =  (W X) Y  -  W (X Y)  is the associator)
 
10 - G2 = Aut(O) preserves PHI and the coassociative 4-form PSI. 
     G2 also preserves the cross-product on Im(O).
 
Therefore:
 
for the  E8  lattice, use the X-product    a b  =  (a X) ( X^(-1) b)   
  
for the /\16 lattice, use the XY-product   a b  =  (a X) ( Y^(-1) b)   
  
for the /\24 lattice, use the WXY-product  a b  =  W ((a X) ( Y^(-1) b)) 
 
 
 

Conformal Groups, Division Algebras, and Physics:
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Conformal Groups are related to Moebius Transformations.

The D4-D5-E6-E7-E8 VoDou Physics model coset spaces E7 / (E6 x U(1)) and E6 / (D5 x U(1)) and D5 / (D4 x
U(1)) are Conformal Spaces. You can continue the chain to D4 / (D3 x U(1)) where D3 is the 15-dimensional
Conformal Group whose compact version is Spin(6), and to D3 / (D2 x U(1)) where D2 is the 6-dimensional Lorentz
Group whose compact version is Spin(4). Electromagnetism, Gravity, and the ZPF all have in common the symmetry
of the 15-dimensional D3 Conformal Group whose compact version is Spin(6), as can be seen by the following
structures with D3 Conformal Group symmetry:

Maxwell's equations of Electromagnetism
the canonical Dirac Lagrangian for massive fermions
Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Further, the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the D3 Conformal
Group Lie Algebra in the same way that the 12-dimensional Schrodinger Lie Algebra is related to the D3 Conformal
Group Lie Algebra.

The physical 4-dimensional SpaceTime of the D4-D5-E6-E7-E8 VoDou Physics model is a 4-dimensional
HyperDiamond lattice SpaceTime that is continuously approximated globally by RP1 x S3 and locally by Minkowski
SpaceTime, with Gravity coming from the 15-dimensional Conformal Group Spin(2,4) by the MacDowell-Mansouri
mechanism. The curved SpaceTime of General Relativity is not considered fundamental, but is produced by by starting
with a linear spin-2 field theory in flat spacetime, and then adding higher-order terms to get Einstein-Hilbert gravity.
The observed curved SpaceTime is therefore based on an unobservable flat Minkowski SpaceTime. (See Feynman,
Lectures on Gravitation, Caltech 1971 and Addison-Wesley 1995, and see Deser, Gen. Rel. Grav. 1 (1970) 9-18 as
described in Misner, Thorne, and Wheeler, Gravitation, Freeman 1973, pp. 424-425.)

If you were to start, not with locally Minkowski SpaceTime, but with the curved SpaceTime of General Relativity,
then you would see that the Conformal transformations of Minkowski SpaceTime by the 15-dimensional Conformal
Group Spin(2,4) corresponds to the Conformal transfomations of the curved SpaceTime by the infinite-dimensional
Conformal subgroup of the group Diff(M4) of General Relativistic coordinate transformations of the 4-dimensional
SpaceTime M4 of General Relativity, which Conformal subgroup is defined as those General Relativistic coordinate
transformations that preserve conformal structure and which infinite-dimensional Conformal subgroup can be called
the Weyl Conformal Group. (See Ward and Wells, Twistor Geometry and Field Theory, Cambridge 1991, p. 261.) 

Robert Neil Boyd has told me about structures that Alexander Shpilman's calls Overtime denoted by a space with
signature ((3,1),1). Such structures may be related to the two timelike dimensions of the Conformal Group Spin(4,2).

 

Conformal Structure of the D4-D5-E6-E7-E8 VoDou Physics model:

 
D2=Spin(4)=Spin(3)xSpin(3)=SU(2)xSU(2)=Sp(1)xSp(1)=S3xS3 
     is compact version of Lorentz rotations and boosts.
D3=Spin(2,4)=SU(2,2) is conformal group over D2
     D3/(D2xU(1)) is 4 Translations and 4 Conformal Transformations.   
D4=Spin(2,6) is conformal group over D3
     D4/(D3xU(1)) is 12 gauge bosons of SU(3)xSU(2)xU(1). 
     D3=Spin(2,4) contains Spin(2,3) anti-de Sitter group,
          which produces gravity by MacDowell-Mansouri mechanism, and
          contains 4 Conformal Transformations and 
          1 Scale transformation 
          for Higgs symmetry breaking and mass generation.
     U(1) is complex phase of propagators.  
D5=Spin(1,9) = SL(2,O) is conformal group over D4
     D5/(D4xU(1)) is complex 8-dim spacetime. 
E6 is conformal group over D5
     E6/(D5xU(1)) is complex 16-dim 1st generation fermions.  



3x3 Octonion Matrix Models
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     There is only 1 copy of the traceless Jordan algebra J3(O)o in E6.  
     The 26-dim J3(O)o in E6 corresponds to the single octonion 
     that represents 1st-generation fermions.   
E7 is conformal group over E6
     E7/(E6xU(1)) represents the MacroSpace of ManyWorlds.
     It can be seen as the complexification of 27-dim J3(O), 
     or as 2 copies of J3(O)o plus SU(2)/U(1).
     There are 3 copies of J3(O)o in E7.  
     The two algebraically independent copies of J3(O)o
     in E7 correspond to the pairs of octonions 
     that represent 2nd-generation fermions.
E8 is not a traditional conformal group over E7, but
     E8/(E7xSU(2)) is 4 copies of J3(O)o plus SU(3)=G2/S6. 
     There are 7 copies of J3(O)o in E8.  
     The three algebraically independent copies of J3(O)o
     in E8 correspond to the triples of octonions 
     that represent 3rd-generation fermions.

At each level of Conformal Structure, Physical Wavelets provide a connection between the World of Physics and the
World of Information.

The Geometry of those connections is that of Bounded Complex Domains. A good introductory paper is Conformal
Theories, Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains, by R. Coquereaux and
A. Jadczyk, Reviews in Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web
as a 1.98 MB pdf file.

Irving Ezra Segal used the geometry of the Conformal Group SU(2,2) = Spin(2,4) as the basis for Physics and
Cosmology. Segal died 30 August 1998 at the age of 79. A number of obituaries were published in the Notices of the

AMS 46 (June/July 1999) 659-668. Click Here to see Segal's Conformal Theory and GraviPhotons.

 

Can the chain D2-D3-D4-D5-E6-E7-E8 be extended?

To lower numbers, YES:

D2=Spin(4)=Spin(3)xSpin(3)=SU(2)xSU(2)=Sp(1)xSp(1)=S3xS3 
     is compact version of Lorentz rotations and boosts.
     Noncompact version Spin(2,2) of D2 is 
          conformal over D1=Spin(2,0)=U(1)=S1. 
     D2/(D1xU(1)) is 2 copies of S3/S1 = S2, or S2xS2.
D1=Spin(2,0)=U(1)=S1 is conformal over D0=Spin(0,0)=IDENTITY.  
     D1/(D0xU(1)) = IDENTITY = D0.
D0=Spin(0,0)=IDENTITY is the BEGINNING of the chain.  
Between D0=IDENTITY and D1=S1=CIRCLE is B0=Spin(1,0)=Z2={+1,-1}=YIN-YANG:

  

The flag of South Korea has red-blue yin and yang in a circle, 
along with 4 of the 8 trigrams, on a white background.
White Background      - void.  
One I Ching bar       - yin or yang - C. 
Two I Ching bars      - 4 forces - Q - 4-dim physical spacetime.   
Three I Ching bars    - 8 trigrams - O - 
                      - each of the three 8-dim reps of D4.  
1x2x3=6 I Ching bars  - 64-dim Clifford algebra of the Conformal Group, 
                        or each one of the two irreducible parts 
                        of the D4 Clifford even subalgebra.

http://www.cpt.univ-mrs.fr/~coque/
http://www.cassiopaea.org/
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf


3x3 Octonion Matrix Models
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To higher numbers, NO:

The E series of Lie algebras ends with E8,
so extensions would not have Lie algebra structure, and 
it would probably be hard to build an action.  
 
If the chain is modified to the infinite chain D0-D1-...-Dn-... , 
then the adjoint representation does not contain 
any fermion half-spinor representations. 
You only have more vector spacetime type representations,
so you would have physics without fermions. 

  

What does Conformal Structure have to do with Division Algebras?

 
Ye-Lin Ou and John C. Wood have written a series of papers 
dg-ga/9511001
dg-ga/9511002
dg-ga/9511003 
dealing with harmonic morphisms of Euclidean n-dim space 
that preserve the structure of harmonic functions and Brownian paths.  
 
That is, 
how you can map n-dim space into itself 
so that harmonic functions get pulled back into harmonic functions 
and Brownian paths get mapped into Brownian paths. 
 
Sigmundur Gudmundsson and Stefano Montaldo have 
a WWW site, THE  ATLAS  OF  HARMONIC  MORPHISMS, 
and Sigmundur Gudmundsson is also editor 
of THE HARMONIC MORPHISMS BIBLIOGRAPHY.   
 
Ou and Wood note that Baird proved in 1983 in his book 
Harmonic maps with symmetry, harmonic morphisms, and deformation of metrics 
          (Pitman Res. Notes Math. Ser.) 
that the only possible dimensions for orthogonal multiplication to 
produce harmonic morphisms are 1, 2, 4, and 8: 
 
Real numbers, Complex numbers, Quaternions, and Octonions. 
 
Such harmonic morphisms are maps that are both harmonic 
and horizontally weakly conformal.  
 
Since harmonic functions are the key to Greens functions, 
and Greens functions give particle propagators, 
these results show how division algebras are important 
in building particle physics models.  
 
Since harmonic functions are related 
to bounded complex homogeneous domains used in the D4-D5-E6 model, 
and 
also are related 
to Brownian paths used in the physics models of Michael Gibbs, 
the work of Ou and Wood may be useful in showing that 
those physics models are indeed equivalent.  

 

Tony Smith's Home Page ......

http://xxx.lanl.gov/abs/dg-ga/9511001
http://xxx.lanl.gov/abs/dg-ga/9511002
http://xxx.lanl.gov/abs/dg-ga/9511003
http://www.maths.lth.se/matematiklu/personal/sigma/harmonic/atlas.html
http://www.maths.lth.se/matematiklu/personal/sigma/harmonic/bibliography.html
http://members.aol.com/jmtsgibbs/
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E8 Physics: 
from 

Fundamental Fermion Dixon Spinors 
to 

26-dim String World-Line Theory
to

Kerr-Newman Clouds 
to 

Schwinger Source Regions 
to 

Wyler/Hua Force Strengths 

Frank Dodd (Tony) Smith, Jr. - 2012

The following seven pages are an outline sketch of how E8 Physics emerges 
from fundamental spinor fermions 

to condense into a 26-dim String structure with strings as fermion World-Lines 
with each fundamental fermion being surrounded by a Quantum Cloud 

that has Kerr-Newman physical structure 
corresponding to a Schwinger Source region 

with complex harmonic Wyler/Hua Green's function propagator. 
The Wyler/Hua complex bounded domain structure allows 

realistic calculation of force strength constants and particle masses. 

The outline sketch omits many details which are covered in vixra 1108.0027

Here are some historical speculation questions: 

Could Wyler's Green's function based on harmonic analysis of complex domains 
have been used by Schwinger 

to give more detailed models of his finite-region sources ? 

Could Wyler's rejection at IAS Princeton under Dyson in the 1970s 
have been at least in part due to Dyson's Feynman-type view 

of point particles as fundamental ? 

If Wyler had gone to see Schwinger at UCLA instead of Dyson at IAS Princeton 
could Wyler and Schwinger together have developed source theory 
in great enough detail that its advantages (no renormalization etc) 

would have been clear to most physicists ? 



In the beginning there was Cl(0) spinor fermion void

from which emerged 2 = sqrt(2^2) Cl(2) half-spinor fermions 

 and its mirror 

from which emerged 4 = sqrt(2^4) Cl(4) half-spinor fermions

 and 2 mirrors 

from which emerged 8 = sqrt(2^6) Cl(6) half-spinor fermions

  
and 4 mirrors

from which emerged 16 = sqrt(2^8) Cl(8) half-spinor fermions

 
and 8 mirrors

which by Cl(8) Triality are isomorphic with the 8 Cl(8) vectors

so that the 28 antisymmetric pairs of half-spinors and their mirrors 
are the 28 Cl(8) bivectors of the Lie Algebra of Gauge Groups:



16 of U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) for Conformal Gravity

4 of U(2) = U(1)xSU(2) and 8 of SU(3) for the Standard Model. 



As fermion particles the 8 Cl(8) half-spinors 

 
represent  

neutrino; red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark; electron

(yellow, magenta, cyan, black are used for blue, green, red up quarks and electron)

The 8 mirror Cl(8) half-spinors represent the corresponding fermion antiparticles. 

The 8 Cl(8) half-spinor fermions 

 
and their 8 mirror Triality equivalents 

and their 8 Cl(8) vector Triality equivalents

correspond to 
the Octonion basis elements {1,i,j,k,K,J,I,E} 

and 
can be represented as a pair of tetrahedra 



By Real Clifford Algebra 8-periodicity any large spinor space can be embedded in 
a tensor product of a number copies of the 16-dim full spinors of Cl(8)

representable as a pair of a pair of tetrahedra 

the tensor product of two of which 

 x 
form the 128+128 = 256-dim full spinors of Cl(8)xCl(8) = Cl(16)

  + 

One set of 128-dim Cl(16) half-spinors is the spinor/fermion part of the  248-
dim Lie algebra E8 = 120-dim Spin(16) + 128-dim half-spinor of Spin(16)

and is also a representation of 
the 128-dim spinor space denoted as T2 by Geoffrey Dixon who says in 

his paper "Matter Universe: Message in the Mathematics": 
"... the 128-dimensional hyperspinor space T2 ...[is]... the doubling of T ... 

The algebra T = C x H x O ...(complex algebra, quaternions, and octonions )... is 2x4x8 
= 64-dimensional ... noncommutative, nonassociative, and nonalternative ...". 



Within 128-dim T2, 

each 64-dim factor T is represented by half of the Spin(16) half-spinor space. 
One 64-dim T represents fermion spinor particles 

while the other T of T2 represents fermion spinor antiparticles. 

Let these 8 octagons represent the fermion particle types:

Then these 64 octagon octants 

represent the 8x8 = 64 covariant components of the fermion particles. 
With respect to Cl(16) and E8 the Cl(8) Triality induces 
Triality isomorphsim between the two 64-dim factors T 

that represent fermion particles and antiparticles
and also of both of them 

with the 64-dim D8 / D4xD4 space representing 8-dim position and momentum. 



How does T2 represent the first-generation fermions seen in experiments ?
Using basis {c1,ci} for C and {q1,qi,qj,qk} for H and {1,i,j,k,E,I,J,K} for O 

each T can be decomposed as follows: 
{q1,qi,qj,qk} represent { lepton , red quark , green quark , blue quark } 

{c1,ci} represent { neutrino / down quark , electron / up quark } 
{1,i,j,k,E,I,J,K} represent 8 covariant components of each fermion 

with respect to 4+4 = 8-dim Kaluza-Klein Spacetime M4xCP2 
with {1,i,j,k} representing 4-dim M4 Minkowski Physical Spacetime 
and (E,I,J,K} representing 4-dim CP2 Internal Symmetry Space.

How do T2 fermions interact with each other ? 
Consider fermionic 128-dim T2 as the spinor part of E8.  

Construct a Local Lagrangian using the 120-dim Spin(16) part of E8 
which can be decomposed into 

two copies of the 28-dim Spin(8) Lie algebra 
plus 64-dim of 8-dim spacetime position x 8-dim spacetime momentum 

so that the Lagrangian density has 
a fermionic term from the T2 spinor space and 

gauge boson terms from the two copies of Spin(8) 
which are integrated over the 8-dim spacetime as base manifold. 

How does the Local Lagrangian Physics extend Globally ? 
Since the E8 Lagrangian is Local, it is necessary to patch together Local Lagrangian 
Regions to form a Global Structure describing a Global E8 Algebraic Quantum Field 

Theory (AQFT). Each E8 of each region is embedded into Cl(16) and the completion of 
the union of all tensor products  of all the Cl(16) are taken thus producing a generalized 

Hyperfinite II1 von Neumann factor Algebraic Quantum Field Theory. 



What is the Physics of World-Line Histories of Particles/Antiparticles ? 
8 + 8 + 8 = 24-dim of fermion particles and antiparticles and of spacetime can be 

represented by a Leech lattice underlying 26-dim String Theory 
in which strings represent World-Lines in the E8 Physics model. 

The automorphism group of a single 26-dim String Theory cell modulo the Leech lattice 
is the Monster Group of order about 8 x 10^53. 

A fermion particle/antiparticle does not remain a single Planck-scale entity because 
Tachyons create a cloud of particles/antiparticles. 

The cloud is one Planck-scale Fundamental Fermion Valence Particle plus an effectively 
neutral cloud of particle/antiparticle pairs forming a Kerr-Newman black hole whose 

structure comes from the 24-dim Leech lattice part of the Monster Group 
which is 2^(1+24) times the double cover of Co1, for a total order of about 10^26. 

(Since a Leech lattice is based on copies of an E8 lattice and 
since there are 7 distinct E8 integral domain lattices 

there are 7 (or 8 if you include a non-integral domain E8 lattice) 
distinct Leech lattices, and the physical Leech lattice is a superposition of them, 

effectively adding a factor of 8 to the order.)
The volume of the Kerr-Newman Cloud should be on the order of 10^27 x Planck 

scale, and the Kerr-Newman Cloud should contain on the order of 10^27 
particle/antiparticle pairs and its size should be somewhat larger than, but 

roughly similar to, 10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm.

Kerr-Newman Clouds as Schwinger Sources:
Green's Function Propagators

Schwinger, in Nottingham hep-ph/9310283, said: 
"... in the phenomenological source theory ... 

there are no divergences, and no renormalization ...
the source concept ... is abstracted from the physical possibility 
of creating or annihilating any particle in a suitable collision. ...

The basic physical act begins with the creation of a particle by a source, 
followed by the propagation ... of that particle 

between the neighborhoods of emission and detection, 
and is closed by the source annihilation of the particle. 

Relativistic requirements largely constrain the structure of 
the propagation function - Green’s function ...".

Wyler/Hua Complex Domain Structure of Schwinger Sources: 
Bergman Kernels and Green's functions

Armand Wyler, in "The Complex Light Cone, Symmetric Space of the Conformal 
Group"  (IAS Princeton, June 1972), said: 

"...  define the Bergman metric, the invariant differential operators 
and their elementary solutions (Green functions) in the bounded realization 

Dn of SO(n,2) / (SO(n) x SO(2) with Silov boundary Qn ...
the value of the structure constant alpha is obtained 

as coefficient of the Green function of the Dirac equation in D5 ...". 



E8 Physics: 

David Finkelstein’s Cl(16) Fundamental Quantum Structure 
of Nested Real Clifford Algebras:

Start with Empty Set = 0 

Real Dimension of each Clifford Algebra of Precursor Space: 

0 = Cl(0) = {-1,+1} = Yin and Yang emerge from Tai Chi  
\
1 = Cl(Cl(0)) = Real 
\
1 + 1 = Cl(1) = Cl(Cl(Cl(0))) = Complex
\
1 + 2 + 1 = Cl(2) = Cl(Cl(1)) = Cl(Cl(Cl(Cl(0)))) = Quaternion 
\
1 + 4 + 6 + 4 + 1 = Cl(4) = Cl(Cl(2)) = Cl(Cl(Cl(Cl(Cl(0)))))
\
1 + 16 + 120 + ... = Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0))))))
\
1 + 65,536 + ... = Cl(65,536) = Cl(Cl(16)) = Cl(Cl(Cl(Cl(Cl(Cl(Cl(0)))))))
(by Real Clifford Algebra 8-Periodicity) = Cl(16) x...(16 times)...x Cl(16)

John von Neumann said (“Why John von Neumann did not Like the Hilbert Space 
Formalism of Quantum Mechanics (and What he Liked Instead)” by Miklos Redei 
in Studies in the History and Philosophy of Modern Physics 27 (1996) 493-510):  
 “... if we wish to generalize the lattice of all linear closed subspaces 
 from a Euclidean space to infinitely many dimensions, 
 then one does not obtain Hilbert space ... our “case I_infinity” ... 
 but that configuration, which Murray and I called “case II1” ...”.
Completion of the Union of All Finite Tensor Products of Cl(16) with itself
gives a generalized Hyperfinite II1 von Neumann Factor that in turn gives a 
realistic Algebraic Quantum Field Theory (AQFT).
Since Cl(16) is the Fundamental Building Block of a realistic AQFT with the
structure of a generalized Hyperfinite II1 von Neumann Factor,
in order to understand how realistic AQFT works in detail,
we must understand the Geometric Structure of Cl(16). 
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Spinor Growth Sequence 
Frank Dodd (Tony) Smith, Jr. - 2012

-----------------------------------------------

0 = Integers

-----------------------------------------------

1 = Real Numbers (basis = {1}) 

-----------------------------------------------

2 = Complex Numbers C (basis = {1,i}) = Cl(1) = half-spinors of Cl(4) Minkowski

These half-spinors are the basis of the conventional Fermionic Fock Space 
Hyperfinite II1 von Neumann Factor Algebraic Quantum Field Theory (AQFT) 

-----------------------------------------------

4 = Quaternions Q  (basis = {1,i,j,k}) = Cl(2) = half-spinors of Cl(6) Conformal 

WHICH CORRESPOND TO TETRAHEDRA

-----------------------------------------------



----------------------------------------------- 

8 = Octonions O (basis = {1,i,j,k,I,J,K,E}) = half-spinors of Cl(8)

WHICH CORRESPOND TO 
Chen-Engel-Glotzer (arXiv 1001.0586 ) DIMER PAIRS OF TETRAHEDRA 

-----------------------------------------------

2^(8/2) = 2^4 = 16 = full spinors of Cl(8) = vectors of Cl(16) 

-----------------------------------------------

2^(16/2) = 2^8 = 256 = 4 x 64 = full spinors of Cl(16) 

These are the basis of the unconventional generalization of 
the Hyperfinite II1 von Neumann Factor 
that I use for Algebraic Quantum Field Theory (AQFT)
-----------------------------------------------
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)
Such a large number as 2^128 is useful in describing 
the inflationary expansion of our universe 
and the production of the large number of particles that it contains. 



Spinor Growth Physics
Frank Dodd (Tony) Smith, Jr.- 2012

Clifford:  n grows to 2^n
0
2^0 = 1 = Cl(0) 
2^1 = 2 = Cl(1)
2^2 = 4 = Cl(2)
2^4 = 16 = Cl(4) 
2^16 = 65,536 = Cl(16) = Cl(8)xCl(8)

65,536 + 1 = 65,537 = 2^2^4 + 1 is the largest known Fermat Prime
=================================================

Spinor:  n grows to 2^(n/2)   (The Spinor Growth Pattern is due to David Finklestein.)

0 = Integers
2^(0/2) = 2^0 = 1 = Real Numbers
2^(1/2) = sqrt(2)
2^(sqrt(2)/2) = 2^0.707 = 1.63
2^(1.63/2) = 1.76
2^(1.76/2) = 1.84 
... approaches 2 ... 

2 = Complex Numbers C = Cl(1) = half-spinors of Cl(4) Minkowski
2^(2/2) = 2   fixed 

4 = Quaternions Q = Cl(2) = half-spinors of Cl(6) Conformal
2^(4/2) = 2^2 = 4  fixed 

Complex and Quaternion Qantum Processes are Unitary 
and do not grow

6 = Conformal Physical Space
2^(6/2) = 2^3 = 8 Octonions O
2^(8/2) = 2^4 = 16 = full spinors of Cl(8)

Cl(8) triality: 8vector = 8+half-spinor = 8-half-spinor
F4 = 28 + 8+8+8

2^(16/2) = 2^8 = 256 = full spinors of Cl(16)
Cl(16) triality: 64vector = 64++half-half-spinor = 64--half-half-spinor

E8 = (28+28) + 64+64+64
2^(256/2) = 2^128 = 3.4 x 10^38 = full spinors of Cl(256)

2^127 = 1.7 x 10^38 = half-spinor of Cl(256) = ( Mplanck / Mproton )^2 
2^127 - 1 is a Mersenne Prime

Octonion Quantum Processes are NonUnitary 
and can grow during Big Bang Inflation 

until the Zizzi Inflation Decoherence Limit of sqrt(2^128) = 2^64 qubits is reached.  



Each qubit at the Decoherence End of Inflation corresponds 
to a Planck Mass Black Hole which transforms into 
2^64 = 10^19 first-generation fermion particle-antiparticle pairs.  
The resulting 2^64 x 2^64 = 2^128 = 10^19 x 10^19 = 10^38 fermion pairs 
constitutes a Zizzi Quantum Register of order n_reh = 10^38 = 2^128.
Since, as Paola Zizzi says in gr-qc/0007006 : 
"... the quantum register grows with time ... At time Tn = (n+1) Tplanck 
the quantum gravity register will consist of (n+1)^2 qubits ...", 
we have the number of qubits at Reheating:
Nreh = ( n_reh )^2 = ( 2^128 )^2 = 2^256 = 10^77
Since each qubit at Reheating should correspond to fermion particle-antiparticle pairs 
we have the result that
the number of particles in our Universe at Reheating is about 10^77 nucleons.
=======================================================

64-dim Spinor Structure CxQxO
(The 64-dim spinor structure CxQxO is due to Geoffrey Dixon.)

Cl(16) Triality 64 = 2x4x8 = (CxQ)xO
CxQ represents: 

1xQ = 4-dim Minkowski M4 Physical Spacetime
ixQ = 4-dim CP2 Internal Symmetry Space

O represents: 
8vector = 8 gammas of 8-dim Octonionic Spacetime

8+half-spinor = 8 fermion particles (e, ur, ug, ub ; db, dg, db, nu)
8-half-spinor  = 8 fermion antiparticles

CxQxO represents:  
64vector = 8 components of each of 8 gammas 

64++half-half-spinor = 8 components of each of 8 fermion particles
64--half-half-spinor = 8 components of each of 8 fermion antiparticles

-----------------------------------------------------------------------------------------------------
Full spinors of Cl(256)
2^128 = 2^64 x 2^64 = 

= all possible states/subsets of 8 components 
of 8 fermion particles and 8 fermion antiparticles

=========================================================
The Fermat primes, of the form 2^2^k + 1, include:

2 + 1 = 2^1 + 1 = 2^2^0 + 1 = 2+1 = 3
2^2 + 1 = 2^2 + 1 = 2^2^1 + 1 = 4+1 = 5
2^2^2 + 1 = 2^4 + 1 = 2^2^2 + 1 = 16+1 = 17
2^2^2^2 + 1 = 2^16 + 1 = 2^2^4 + 1 = 65,536+1 = 65,537  
2^2^3 + 1 = 2^8 + 1 = 257 is the only other known Fermat prime.

The Mersenne Primes, of the form 2^k - 1 for prime k, include:
2^2 -1 = 4-1 = 3
2^3 - 1 = 8-1 = 7
2^7 - 1 = 128-1 = 127
2^127 - 1 = approximately 1.7 x 10^38
2^(2^127 - 1) - 1 may or may not be prime. Its primality is not now known.
Some other Mersenne Primes are 2^k - 1   
for k = 5, 13, 17, 19, 31, 61, 89, 107, 521, 607, and 1279.



Cl(16) has 2^16 = 65,536 elements with graded structure

1
16
120
560
1820
4368
8008
11440
12870
11440
8008
4368
1820
560
120
16
1

The 16-dim grade-1 Vectors of Cl(16) are D8 = Spin(16) Vectors
that are acted upon by the 120-dim grade-2 Bivectors of Cl(16)
which form the D8 = Spin(16) Lie algebra.

Cl(16) has, in addition to its 16-dim D8 Vector and 120-dim D8 Bivector
bosonic commutator structure, a fermionic anticommutator structure
related to its sqrt(65,536) = 256-dim spinors which reduce 
to 128-dim D8 +half-spinors plus 128-dim D8 -half-spinors.
Pierre Ramond in hep-th/0112261 said:
 “... the coset F4 / SO(9) ... is the sixteen-dimensional Cayley projective 
 plane ... [ represented by ]... the SO(9) spinor operators [ which ] satisfy 
 Bose-like commutation relations ... Curiously,
 if ...[ the scalar and spinor 16 of F4 are both ]... anticommuting,
 the F4 algebra is still satisfied ...”.

The same reasoning applies to other exceptional groups that have octonionic 
structure and spinor component parts, including:

E6 = D5 + U(1) + 32-dim full spinor of D5
and

248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8.
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To study the E8 substructure of Cl(16), 
note that the 120-dimensional bosonic Cl(16) bivector part of E8 decomposes, 
with respect to factoring Cl(16) into the tensor product Cl(8) x Cl(8) allowed 
by 8-periodicity, into 1x28 + 8x8 + 28x1 
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The 256-dim spinor of Cl(16) decomposes as the direct sum of 
the two 128-dim half-spinor representations, i.e., as one generation and one anti-
generation. 

248-dim E8 contains the 128-dim D8 Cl(16) half-spinor representation of one 
generation of Fermion Particles and AntiParticles, 
 but 
does not contain any of the anti-generation D8 Cl(16) half-spinor. 

Note that if you tried to build a larger Lie Algebra than E8 within Cl(16) 
by using the anti-generation D8 Cl(16) half-spinor, you would fail 
because the construction would be mathematically inconsistent, 
so 
E8 is the Maximal Lie Algebra within Cl(16). 

Decompose, with respect to factoring Cl(16) into Cl(8) x Cl(8), 
the 128-dim fermion one-generation representation into two 64-dim fermion 
representations in terms of their 8 covariant components with respect to 8-dim 
spacetime as: 

one 64 = 8x8 representing 8 fundamental left-handed fermion particles in terms 
of their 8 covariant components with respect to 8-dim spacetime 
and
the other 64 = 8x8 representing 8 fundamental right-handed fermion antiparticles. 

To visualize the E8 structure, look at the 240 Root Vectors of E8:  
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The 240 root vectors of the 248-dimensional Lie Algebra E8 

The 240 Root Vectors are color-keyed as: 

 24 Yellow 
 24 Orange 
 64 Blue 

 64 Red 
 64 Green 

They are made up of 
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112 Root Vectors that represent the 112 Root Vectors of the 120-dimenisonal Lie 
Algebra D8 

These 112 Root Vectors are color-keyed as: 
 24 Yellow 
 24 Orange 
 64 Blue 

plus 
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128 Root Vectors that correspond to one of the 128-dimensional half-spinor 
representations of the Lie Algebra D8 

These 128 Root Vectors are color-keyed as: 
 64 Red
 64 Green

Physical interpretations of the 240 E8 Root Vectors 
are given on the following pages: 
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The 24 Yellow Root Vectors correspond to the Standard Model Gauge Bosons 
which act on CP2 Internal Symmetry Space of M4xCP2 Kaluza-Klein Spacetime. 

The 16 inner Root Vectors act to coordinate the Standard Model Gauge Bosons 
with the M4 Minkowski Space of M4xCP2 Kaluza-Klein Spacetime

while the 8 outer Root Vectors form a cube that represents 

the W+ and W- Weak Bosons 
and 

the 6 Gluons that carry Color Charge: 
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When combined with 4 of the 8 Cartan Subalgebra elements of E8 
( that is, 4 of the 8 elements that are not represented by the 240 Root Vectors ) 
these 8 Root Vectors form the Standard Model Gauge Groups of:  

8-dimensional SU(3) Color Force

3-dimensional SU(2) Weak Force 

1-dimensional U(1) Electromagnetic Force. 
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The 24 Orange Root Vectors correspond to the U(2,2) Conformal Group that by a 
MacDowell-Mansouri mechanism produces Gravity which acts on the 
M4 Minkowski space of M4xCP2 Kaluza-Klein Spacetime. 

The 24 Orange Root Vectors are composed of 4 sets of 6 as shown above. 

Each set of 6 breaks down 
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into 3 inner Root Vectors plus 3 outer Root Vectors 

The 3 outer Root Vectors form a triangle, 
and 
the 12 vertices of the 4 triangles of the outer Root Vectors correspond to 
a cuboctahedron 

that is the Root Vector Polytope for the U(2,2) Lie Algebra. 

The 12 inner Root Vectors act to coordinate the Conformal Group with 
the CP2 Internal Symmetry Space of M4xCP2 Kaluza-Klein Spacetime
while the 12 outer Root Vectors combine with 4 of the 8 Cartan Subalgebra 
elements of E8 ( that is, 4 of the 8 elements that are not represented by the 240 
Root Vectors ) to form the 16-dimensional U(2,2) Conformal Group. 
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The 8x8 = 64 Blue Root Vectors correspond to the 8 position dimensions of 
Kaluza-Klein Spacetime and the corresponding 8 dual momentum dimensions. 

63 of the 8x8 = 64 Blue Root Vectors correspond to 
the 63 dimensions of the SL(8) Lie Algebra that is the subalgebra of E8 
to which E8 contracts in its maximal contraction 

E8 -> SL(8) + h_92 
where h_92 is a 185-dimensional Heisenberg Lie Algebra 
for 92 sets of creation-annililation operators: 
 64 Fermion Particle Creators + 64 Fermion AntiParticle Creators 
 28 Gravity Boson Creators + 28 Standard Model Boson Creators. 

The 64th Blue Root Vector corresponds to the 1 central element of h_92.  
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The 8x8 = 64 Red Root Vectors correspond to the 8 covariant components 
of the 8 fundamental (First-Generation) Fermion Particles

Each subset of 32 is geometrically equivalent to 4 cubes. Here is a diagram of how 
some of the cubes fit together: 
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Each cube represents a set of 8 fundamental Fermion Particles: 

There are 4+4 = 8 cubes, so each cube corresponds to one of the 8 covariant 
components of its set of 8 fundamental Fermion Particles. 
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The 8x8 = 64 Green Root Vectors correspond to the 8 covariant components 
of the 8 fundamental (First-Generation) Fermion AntiParticles

The geometry of the representation of Fermion AntiParticles by 
the 32+32 = 64 Root Vectors corresponds to that of Fermion Particles 
described on the preceding two pages. 
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You can also visualize the E8 Root Vector structure by writing the Root Vectors in 
terms of 8-dimensional coordinates of one of the 7 independent E8 lattices. 
If you use the same color code as above (except that here I use Orange for 48 Root 
Vectors that are shown above as 24 Yellow and 24 Orange), you can get:  
 
112 = 64 + 48 Root Vectors corresponding to D8: 

±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke, 

(±1   ±i            ±e   ±ie              )/2 
(±1       ±j        ±e         ±je        )/2
(±1            ±k   ±e               ±ke  )/2        

  
(         ±j   ±k              ±je   ±ke  )/2  
(     ±i       ±k        ±ie         ±ke  )/2
(     ±i  ±j             ±ie   ±je        )/2
       
 
128 = 64 + 64 Root Vectors corresponding to half-spinor of D8: 
 
(±1                      ±ie   ±je   ±ke  )/2
(±1       ±j   ±k        ±ie              )/2
(±1   ±i       ±k              ±je        )/2
(±1   ±i  ±j                         ±ke  )/2
      
(     ±i  ±j   ±k   ±e                    )/2
(     ±i            ±e         ±je   ±ke  )/2 
(         ±j        ±e   ±ie         ±ke  )/2
(              ±k   ±e   ±ie   ±je        )/2 
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Use the physical interpretations of the 240 E8 Root Vectors 
to construct a Lagrangian by 

integration over 8-dim Spacetime Base Manifold (64 Root Vectors) of
the Gravity and the Standard Model from the two D4 (48 Root Vectors) and 

a Dirac Fermion Particle-AntiParticle term (64+64 Root Vectors). 
 
This Lagrangian differs from conventional Gravity plus Standard Model 
in four respects: 
 1 - 8-dimensional spacetime with NonUnitary Octonionic Inflation 
 2 - no Higgs 
 3 - two D4 producing gauge groups 
 4 - 1 generation of fermions  
These differences can be reconciled by freezing out at lower-than-Planck energies  
a preferred  Quaternionic 4-dim subspace of the original (high-energy) 8-dim  
spacetime,  thus forming an 8-dim Kaluza-Klein spacetime M4xCP2  where 

M4 is 4-dim Minkowski Physical Spacetime and 
CP2 is a 4-dim Internal Symmetry Space.  

 
This Octonionic to Quaternionic symmetry breaking 
makes the Lagrangian consistent with experimental observations: 

   1 and 2 -  The Octonionic to Quaternionic symmetry breaking 
 from 8-dim Spacetime with NonUnitary Octonionic Inflation of our 
 Universe to Unitary Quaternionic Post-Inflation M4 Minkowski Physical 
 Spacetime produces the Higgs  by a Mayer-Trautman mechanism. 

 3 - The CP2 = SU(3)/U(2) structure of Internal Symmetry Space allows 
 one D4 to act with respect to M4 as the Conformal Group to produce 
 Gravity by a MacDowell-Mansouri mechanism and the other D4 to act 
 as the Standard Model with respect to CP2 by a Batakis mechanism. 

 4 - The 4+4 dimensional structure of M4xCP2 Kaluza-Klein produces 
 the Second and Third Generations of Fermions and 
 accurate calculation of the Truth Quark mass for the Middle State of 
 a 3-State Higgs-Tquark system with Higgs as Tquark Condensate  
 by a model of Yamawaki et al.  

The resulting structure looks like: 
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Here are details on how it all works: 

AQFT: 

Since the E8 classical Lagrangian is Local, it is necessary to patch 
together Local Lagrangian Regions to form a Global Structure describing 
a Global E8 Algebraic Quantum Field Theory (AQFT).  

Mathematically, this is done by using Clifford Algebras 
to embed E8 into Cl(16) and 
using a copy of Cl(16) to represent each Local Lagrangian Region. 
A Global Structure is then formed 
by taking the tensor products of the copies of Cl(16). 
Due to Real Clifford Algebra 8-periodicity, Cl(16) = Cl(8)xCl(8) 
and any Real Clifford Algebra, no matter how large, can be embedded in a tensor 
product of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16). 
Just as the completion of the union of all tensor products 
of 2x2 complex Clifford algebra matrices produces
 the usual Hyperfinite II1 von Neumann factor 
that describes  creation and annihilation operators 
on the fermionic Fock space over C^(2n) (see John Baez’s Week 175), 
we can take 
the completion of the union of all tensor products of Cl(16) = Cl(8)xCl(8) 
to produce a generalized Hyperfinite II1 von Neumann factor 
that gives a natural Algebraic Quantum Field Theory structure to the E8 model.  
 
 In each tensor product Cl(16) x ... x Cl(16) 
each of the Cl(16) factors represents a distinct Local  Lagrangian Region. 
Since each Region is distinguishable from any other, 
each factor of the tensor product is distinguishable 
so that the AQFT has Maxwell-Boltzmann Statistics. 
 
Within each Local Lagrangian Region Cl(16) lives its own E8. 
Each 248-dim E8 has indistinguishable boson and fermion particles.  
The 120-dim bosonic part has commutators and Bose Statistics 
and 
the 128-dim fermionic part has anticommutators and Fermi Statistics.
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EPR:

For the E8 model AQFT to be realistic, it must be consistent with EPR 
entanglement relations. Joy Christian in arXiv 0904.4259 “Disproofs of 
Bell, GHZ, and Hardy Type Theorems and the Illusion of Entanglement” 
said: “... a [geometrically] correct local-realistic framework ... provides 
exact, deterministic, and local underpinnings for at least the Bell, GHZ-3, 
GHZ-4, and Hardy states. ... The alleged non-localities of these states ... 
result from misidentified [geometries] of the EPR elements of reality. ...  
The correlations are ... the classical correlations among the points of a 3 
or 7-sphere ... S3 and S7 ... are ... parallelizable ...   
The correlations ... can be seen most transparently in the elegant language 
of Clifford algebra ...”. 

To go beyond the interesting but not completely physically 
realistic Bell, GHZ-3, GHZ-4, and Hardy states,  
we must consider more complicated spaces than S3 and S7,  
but still require that they be parallelizable  
and be related to Clifford algebra structure.  
 
As Martin Cederwall said in hep-th/9310115:  “... The only  
simply connected compact parallelizable manifolds are  
the Lie groups [including S3 = SU(2)] and S7 ...”.  
 
We know that S3 = SU(2) = Spin(4) / SU(2) so that it has global 
symmetry of Spin(4) transformations  
and that 6-dimensional Spin(4) is the grade-2 part of the  
16-dimensional Cl(4) Clifford algebra with graded structure  
16 = 1 + 4 + 6 + 4 + 1 (where grades are 0,1,2, ... ).  
 
We also know that S7 = Spin(8) / Spin(7) so that it has global 
symmetry of Spin(8) transformations  
and that 28-dimensional Spin(8) is the grade-2 part of the  
256-dimensional Cl(8) Clifford algebra with graded structure  
256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1.   
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To get a Clifford algebra related parallelizable Lie group large 
enough to represent a realistic physics model, take the tensor 
product Cl(8) x Cl(8)  
which by the 8-periodicity property of  Real Clifford algebras is  
256x256 = 65,536-dimensional Cl(16) with graded structure  
(1x1) + (1x8+8x1) + (1x28+28x1+8x8) + ... = 1 + 16 + 120 + ... 
whose 28+28+64 = 120-dimensional grade-2 part is Spin(16)  
and  
whose spinor representation has 256 = 128+128 dimensions.  
 
Spin(16) has Cl(16) Clifford algebra structure and is a Lie group, 
and therefore parallelizable,  
but it has grade-2 bivector bosonic structure and so can only 
represent physical things like gauge bosons and vector spacetime,  
and cannot represent physical things like fermions with spinor 
structure.  
 
However, if we add one of the two 128-dimensional Cl(16) half- 
spinor representations to the bosonic adjoint 120-dimensional 
representation of Spin(16) ,  
we get the 120+128 = 248-dimensional exceptional Lie group E8.  
 
248-dimensional E8 has a 7-grading (due to Thomas Larsson)   
8 + 28 + 56 + 64 + 56 + 28 + 8  
(where grades are -3,-2,-1,0,1,2,3) 
 
If 8 of the 64 central grade-0 elements are assigned to an 8- 
dimensional Cartan subalgebra of E8, the remaining 248-8 = 240 
elements are the 240 Root Vectors of E8 which have a graded structure  
 8      28      56      56       56      28      8  
that is consistent with the physical interpretations of my E8 model 
described earlier in this paper. 

Since E8 is a Lie Group and therefore parallelizable 
and lives in Clifford Algebra Cl(16) 
my E8 Physics model should be consistent with EPR. 
 

23



Chirality: 

Since E8 = adjoint D8 + half-spinor D8 and D8 lives in Cl(16) 
look at these D8 representations 
 120-dim adjoint - denoted by D8adj
 128-dim +half-spinor - denoted by D8s+
 128-dim -half-spinor - denoted by D8s-

if you make the  physical interpretations: 
 D8adj as gauge bosons plus spacetime 
 D8s+ as one generation of fermion particles and antiparticles 
 Ds- as one antigeneration of fermion particles and antiparticles 
then
if you try to form a Lie algebra from 
 D8adj + Ds+ + Ds-
it does not work, 
but 
if you try to form a Lie algebra from 
 D8adj + Ds+ 
you succeed and get E8 
with the 64+64 = 128-dim Ds+ representing one generation of fermion particles 
(one 64 of Ds+) and one generation of fermion antiparticles (the other 64 of Ds+).  

The math structure of Lie algebras is telling you 
that there is no physical D8s- antigeneration of fermions, 
and
that one generation of D8s+ fermions lives inside E8. 

Then you have to deal with the Atiyah-Singer index giving the net number of 
generations, which is an issue conventionally formulated 
in terms of the Euler index of the compact manifold (6-dim) 
used to reduce 10-dim spacetime to physical 4-dim. 

If do start with a 10-dim spacetime 
you could reduce it using the compact CP2 
leaving an 6-dim conformal spacetime that, by Conformal Group structure, 
naturally gives you 4-dim spacetime (compare twistors etc). 
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For an E8 model, 
spacetime is 8-dim reduced to a Kaluza-Klein M4 x CP2

Look at the index structure of the CP2. 

CP2 has: 
 no spin structure 
 Euler number 2+1 = 3
 no need to have zero Hirzebruch signature as CP2 is 4-dimensional 
 Atiyah-Singer index -1/8 which is not an integer for generation number. 

Since CP2 has no spin structure, 
you have to give it a generalized spin structure following 
Hawking and Pope (Phys. Lett. 73B (1978) 42-44) 
and Chakraborty and Parthasarathy (Class. Quantum Grav. 7 (1990) 1217-1224) 
to get 
(for integral m) for the index n_R - n_L = (1/2) m (m+1) 
 For m = 1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation 
 For m = 2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
so 
the E8 Physics model with CP2 Internal Symmetry Space 
has consistent Chiral Fermions: 

 for index = 1 for 1 generation as in the E8 prior to dimensional reduction; 

 for index = 3 for 3 generations as the E8 model after dimensional reduction 
 induces the second and third generations to emerge 
 as effective composites of the first. 
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F4 and E8
 Frank Dodd (Tony) Smith, Jr. - 2012

The Real Clifford Algebra Cl(8) has graded structure
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

The 52-dim Exceptional Lie Algebra F4 = V8 + BV28 + S8+ + S8- lives in Cl(8) as
Vector 8 + BiVector 28 + +Half-Spinor 8 + -Half-Spinor 8

The Commutator part of F4 is V8 + BV28
The AntiCommutator part of F4 is S8+ + S8-

V8 and S8+ and S8- are related by Triality
Cl(16) = Cl(8) x Cl(8) by 8-periodicity tensor product.
The F4xF4 Commutator part of the Cl(16) = Cl(8) x Cl(8) tensor product is
BV28 + V8xV8 + BV28 = BV28 + BV64 + BV28 = BV120 = Spin(16)
The F4xF4 AntiCommutator part of the Cl(16) = Cl(8) x Cl(8) tensor product is

(S8+ + S8-) x (S8+ + S8-) = (S8+xS8+ + S8-xS8-) + (S8+xS8- + S8-xS8+)
Only (S8+xS8+ + S8-xS8-) has two consistent mirror-image helicity components
so the physically relevant F4xF4 AntiCommutator part of Cl(16) is

(S8+xS8+ + S8-xS8-) = S64+ + S64- = Half-Spinor Spin(16)
BV64 and S64+ and S64- are related by Triality

248-dim E8 is the physically relevant part of F4xF4
E8 = Spin(16) + Half-Spinor Spin(16) = BV120 + (S64+ + S64-)

lives in Cl(16) = Cl(8) x Cl(8)
The Commutator part of E8 is BV120 = BV28 + BV64 + BV28
The AntiCommutator part of E8 is S64+ + S64-
BV64 and S64+ and S64- are related by Triality

Pierre Ramond said in hep-th/0112261: "... exceptional algebras relate tensor and
spinor representations of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

Ak_0 ,    Ak_i , i = 1, ... , 9,    Bk_a , a = 1, ... , 16,
and their hermitian conjugates, and where k = 1, 2, 3.
Under SO(9), the Ak_i transform as 9, Bk_a transform as 16, and Ak_0 is a scalar.
They satisfy the commutation relations of ordinary harmonic oscillators ...
Note that the SO(9) spinor operators satisfy Bose-like commutation relations ...
both A_0 and B_a ... obey Bose commutation relations ...
Curiously,
if both ... A_0 and B_a ... are anticommuting, the F4 algebra is still satisfied ...
One can just as easily use a coordinate representation of the oscillators
by introducing real coordinates
...[ for A_i ]... which transform as transverse space vectors,
...[ for A_0 ]... which transform ... as scalars,
and ...[ for B_a ]... which transform ... as space spinors
which satisfy Bose commutation rules ...".



Since the commuting/anticommuting F4 lives in Cl(8) and
since Cl(8) by periodicity is the fundamantal factor of all large Clifford algebras,
the commuting/anticommuting property goes to all large Clifford algebras
and in particular goes to the tensor product Cl(8) x Cl(8) = Cl(16) 
in which 248-dim E8 lives naturally as 120-dim bivector Spin(16) commutators plus
128-dim half-spinor of Spin(16) anticommutators.
 
The structure and Maximal Contractions of F4 and E8 are: 

52-dim F4 (Real) structure (in red): 
Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = ( 8 + 8 ) x ( 8 + 8 ) 
F4 Maximal Contraction: 

21 = Spin(7) where Spin(7) / Spin(6) = S6 for 6-dim Conformal Spacetime 
with Spin(6) as Conformal Group (if you use Hyperbolic Signature) 

- semidirect product with -
15 + 1 + 15 Heisenberg Algebra H15 for 15 Spin(2,4) Conformal Gauge Bosons 

acting on 6-dim Conformal Spacetime which reduces to our M4 Physical Spacetime

248-dim E8 (Octonion) structure (in red): 
Cl(16) = 1 + 16  + 120 + 560 + 1820 + ... + 16 + 1= ( (64+64) + (64+64) ) x ( 128 + 128 ) 
E8 Maximal Contraction: 

63 = SU(8) part of U(8) for 8 position x 8 momentum generators
- semidirect product with -

28 + 64 + 1 + 64 + 28 Heisenberg Algebra H92 for 
28 gauge bosons for SU(3)xSU(2)xU(1) plus Spin(2,4) = SU(2,2) Conformal Gravity 

and 8 components of 8 Fermions

Further: F4 / Spin(9) = OP2 
E8 / Spin(16) = (OxO)P2 = 128-dim rank-8 Rosenfeld octo-octonionic projective plane

E6 (Complex) - E7 (Quaternion) - E7.5 (Sextonion)
78-dim E6 structure (in red): Cl(10) = 1 + 10 + 45 + 120 + 210 +  ... + 10 + 1 = ( 16 + 16 ) x ( 16 + 16 ) 
E6 / F4 = 26-dim traceless part J3(O)o of 27-dim Jordan Algebra J3(O) 
E6 Maximal Contraction: 

45 = Spin(10) which acts on (2+8) =10-dim Spacetime part of J3(O)o
with 4-dim CP2 Internal Symmetry Space + 6-dim Conformal Spacetime

- semidirect product with -
16 + 1 + 16 Heisenberg Algebra H16 

where 16 = (26-10)-dim Fermion part of J3(O)o 

E7 (133-dim structure related to Cl(12)) Maximal Contraction: 
78 = E6 - semidirect product with - 27 + 1 + 27 Heisenberg Algebra H27 

where 27 = Octonionic Jordan Algebra J3(O) =(bijection)= J4(Q)o  
of (3 Quaternion generators + 8 Spacetime vectors) + (8+ 8 Fermions)   

E7.5 Maximal Contraction: 
133 = E7 - semidirect product with - 28 + 1 + 28 Heisenberg Algebra H28 

where 28 = Quaternionic Jordan Algebra J4(Q) =(bijection)=  Spin(8) 
of Standard Model + Gravity Gauge Bosons 



NonUnitary Octonionic Inflation: 
 In his book Quaternionic Quantum Mechanics and Quantum Fields ((Oxford 
1995), Stephen L. Adler says at pages 50-52, 561:

 "... If the multiplication is associative, as in the complex and quaternionic 
 cases, we can remove parentheses in ... Schroedinger equation dynamics ... 
 to conclude that ... the inner product < f(t) | g(t) > ... is invariant ... this proof 
 fails in the octonionic case, and hence one cannot follow the standard 
 procedure to get a unitary dynamics. ...[so there is a]... 
 failure of unitarity in octonionic quantum mechanics...".

The non-associativity and non-unitarity of octonions might account for particle 
creation without the need for tapping the energy of an inflaton field.
The non-associative structure of octonions manifests itself in interesting ways:

 The 7-sphere S7   EXPANDS TO   S7 x G2 x S7 = D4 Lie Algebra. 

 The 480 Octonion multiplications double-cover the 240 Root Vectors of E8. 

 There are 7 independent E8 lattices, each corresponding to an integral 
 domain, differing in the configuration of the 240 E8 Root Vectors that are 
 the innermost shell surrounding the origin of the lattice at unit distance (also 
 sometimes normalized as 2) from the origin. Here is a list of them with 
 points on the line with iE8, jE8 notation being common points 
 with the iE8 and jE8 lattices):
 
  1E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
	
 (±1 ±je ±i  ±j)/2	
                 (±k ±e ±ie ±ke)/2
	
 (±1 ±j  ±ie  ±ke)/2    5E8, 6E8    (±i ±k ±e ±je)/2
	
 (±1 ±ke ±k  ±i)/2	
                 (±j ±e ±ie ±je)/2
	
 (±1 ±i  ±e  ±ie)/2     7E8, 3E8    (±j ±k ±je ±ke)/2
 	
 (±1 ±ie ±je ±k)/2      2E8, 4E8    (±i ±j ±e ±ke)/2
	
 (±1 ±k  ±j  ±e)/2	
                 (±i ±ie ±je ±ke)/2
 	
 (±1 ±e  ±ke ±je)/2	
                (±i ±j ±k ±ie)/2
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 2E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±i  ±k  ±e)/2	
               (±j ±ie ±je ±ke)/2
 	
 (±1 ±e  ±je ±j)/2    7E8, 6E8	
    (±i ±k ±ie ±ke)/2
 	
 (±1 ±j  ±ke ±k)/2	
                (±i ±e ±ie ±je)/2
 	
 (±1 ±k  ±ie ±je)/2   1E8, 4E8	
    (±i ±j ±e ±ie)/2
 	
 (±1 ±je  ±i  ±ke)/2  3E8, 5E8	
    (±j ±k ±e ±ie)/2
 	
 (±1 ±ke  ±e  ±ie)/2	
          (±i ±j ±k ±je)/2
 	
 (±1  ±ie  ±j  ±i)/2	
          (±k ±e ±je ±ke)/2
  
 3E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±k  ±ke ±ie)/2	
          (±i ±j ±e ±je)/2
 	
 (±1 ±ie  ±i  ±e)/2    E8, 1E8	
    (±j ±k ±je ±ke)/2
 	
 (±1 ±e  ±j  ±ke)/2	
               (±i ±k ±ie ±je)/2
 	
 (±1 ±ke ±je ±i)/2     2E8, 5E8	
   (±j ±k ±e ±ie)/2
 	
 (±1 ±i  ±k   ±j)/2    4E8, 6E8   (±e ±ie ±je ±ke)/2
 	
 (±1 ±j  ±ie ±je)/2	
               (±i ±k ±e ±ke)/2
 	
 (±1 ±je  ±e ±k)/2	
                (±i ±j ±ie ±ke)/2
 
  4E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±ke ±j  ±je)/2	
           (± i±k ±e ±ie)/2
 	
 (±1 ±je  ±k  ±ie)/2    1E8, 2E8   (±i ±j ±e ±ke)/2
 	
 (±1 ±ie ±e  ±j)/2	
                 (±i ±k ±je ±ke)/2
 	
 (±1 ±j   ±i ±k)/2      3E8, 6E8   (±e ±ie ±je ±ke)/2
 	
 (±1 ±k  ±ke  ±e)/2     7E8, 5E8   (±i ±j ±ie ±je)/2
 	
 (±1  ±e  ±je  ±i)/2	
           (±j ±k ±ie ±ke)/2
 	
 (±1 ±i  ±ie ±ke)/2	
                (±j ±k ±e ±je)/2
 
  5E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±j  ±e  ±i)/2	
               (±k ±ie ±je±ke)/2
	
 (±1  ±i  ±ke ±je)/2   2E8, 3E8	
   (±j ±k ±e ±ie)/2
	
 (±1 ±je ±ie ±e)/2	
                (±i ±j ±k ±ke)/2
 	
 (±1 ±e  ±k  ±ke)/2    7E8, 4E8	
   (± i± j± ie ±je)/2
	
 (±1  ±ke  ±j  ±ie)/2  1E8, 6E8   (±i ±k ±e ±je)/2
	
 (±1 ±ie ±i  ±k)/2	
                (±j ±e ±je ±ke)/2
 	
 (±1 ±k  je  ±j)/2	
                (±i ±e ±ie ±ke)/2
  
 6E8:   ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1  ±e  ±ie ±k)/2               (±i ±j ±je ±ke)/2
 	
 (±1  ±k  ±j  ±i)/2    3E8, 4E8   (±e ±ie ±je ±ke)/2
 	
 (±1  ±i ±je ±ie)/2	
               (±j ±k ±e ±ke)/2
 	
 (±1  ±ie ±ke ±j)/2    5E8, 1E8   (±i ±k ±e ±je)/2
	
 (±1  ±j  ±e  ±je)/2   7E8, 2E8   (±i ±k ±ie± ke)/2
	
 (±1  ±je ±k  ±ke)/2	
          (±i ±j ±e ±ie)/2
 	
 (±1 ±ke  ±i   ±e)/2	
          (±j ±k ±ie ±je)/2
 
  7E8:  ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 	
 (±1 ±ie ±je ±ke)/2	
               (±e  ±i  ±j   ±k)/2
 	
 (±1 ±ke ±e  ±k)/2     5E8, 4E8    (±i  ±j  ±ie  ±je)/2   
 	
 (±1 ±k  ±i  ±je)/2	
               (±j  ±ie ±ke ±e)/2	

 	
 (±1 ±je ±j  ±e)/2     6E8, 2E8   (±ie ±ke  ±k  ±i)/2     
 	
 (±1 ±e  ±ie ±i)/2     3E8, 1E8   (±ke ±k  ±je ±j)/2     
 	
 (±1 ±i  ±ke ±j)/2	
                (±k  ±je ±e  ±ie)/2
 	
 (±1 ±j  ±k  ±ie)/2	
               (±je  ±e  ±i  ±ke)/2
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 The vertices that appear in more than one lattice are:
 
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    in         all of them;
(±1±i±j±k)/2 and (±e±ie±je±ke)/2   	
 in         3E8, 4E8, and 6E8 ;
(±1±i±e±ie)/2 and (±j±k±je±ke)/2   	
 in         7E8, 1E8, and 3E8 ;
(±1±j±e±je)/2 and (±i±k±ie±ke)/2   	
 in         7E8, 2E8, and 6E8 ;
(±1±k±e±ke)/2 and (±i±j±ie±je)/2   	
 in         7E8, 4E8, and 5E8 ;
(±1±i±je±ke)/2 and (±j±k±e±ie)/2   	
 in         2E8, 3E8, and 5E8 ;
(±1±j±ie±ke)/2 and (±i±k±e±je)/2   	
 in         1E8, 5E8, and 6E8 ;
(±1±k±ie±je)/2 and (±i±j±e±ke)/2   	
 in         1E8, 2E8, and 4E8 .
 
The unit vertices in the E8 lattices do not include any of the 256 E8 light 
cone vertices, of the form (±1 ±i ±j ±k ±e ±ie ±je ±ke)/2.
They appear in the next layer out from the origin, at radius sqrt 2, which 
layer contains in all 2160 vertices: 
2160 = 112 + 256 + 1792 = 112 + (128+128) + 7(128+128)
the 112 = root vectors of D8
the (128+128) = 8-cube = two mirror image D8 half-spinors 
the 7(128+128) = 7 copies of 8-cube for 7 independent E8 lattices, 
each 8-cube = two mirror image D8 half-spinors related by triality 
to the 112 and thus to the (128+128) and thus to each other.
All 7 E8 lattices have the same second layer or shell. In the image below,

the 240 in the first layer look like the 112 look like 

the 256 look like  in the second the 1792 look like 

 (7 copies of 128+128).
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The real 4_21 Witting polytope of the E8 lattice in R8 has
240 vertices;
6,720 edges;
60,480 triangular faces;
241,920 tetrahedra;
483,840 4-simplexes;
483,840 5-simplexes 4_00;
138,240 + 69,120 6-simplexes 4_10 and 4_01; and
17,280 7-simplexes 4_20 and 2,160 7-cross-polytopes 4_11.
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The E8 lattice in R8 has a counterpart in complex C4, 
the self-reciprocal honeycomb of Witting polytopes,
 a lattice of all points whose 4 coordinates are Eisenstein integers with the 
equivalent congruences
u1 + u2 + u3 = u2 - u3 + u4 = 0 (mod i sqrt(3)) and
u3 - u2 = u1 - u3 = u2 - u1 = u4 (mod i sqrt(3)).
 
The self-reciprocal Witting polytope in C4 has
240 vertices,
2,160 edges,
2,160 faces, and
240 cells.

It has 27 edges at each vertex.
Its symmetry group has order 155,520 = 3 x 51,840.
It is 6-symmetric, so its central quotient group has order 25,920.
It has 40 diameters orthogonal to which are 40 hyperplanes of symmetry,each 
of which contains 72 vertices.
It has a van Oss polygon in C2, its section by a plane joining an edge to the 
center, that is the 3{4}3 in C2, with 24 vertices and 24 edges.
 
 

 The 7 Imaginary Octonions correspond to the 7 independent E8 lattices 
 and therefore to the 7 Onarhedra/Heptavertons: 

                                     E                    
                                    / \                   
                                   /   \                  
                                  J-----j             E j 
         J        I---j         / |     | \           |/  
I  -->  / \  -->  |   | -->   i   |  I  |   i   =  J--I--k
       i---K      k---E         \ |     | /          /|   
                                  K-----k           K i   
                                   \   /                  
                                    \ /                   
                                     E                    

                                     E                    
                                    / \                   
                                   /   \                  
                                  K-----k             E k 
         j        J---i         / |     | \           |/  
J  -->  / \  -->  |   | -->   j   |  J  |   j   =  K--J--i
       I---K      k---E         \ |     | /          /|   
                                  I-----i           I i   
                                   \   /                  
                                    \ /                   
                                     E                    
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                                     E                    
                                    / \                   
                                   /   \                  
                                  I-----i             E i 
         J        K---i         / |     | \           |/  
K  -->  / \  -->  |   | -->   k   |  K  |   k   =  I--K--j
       I---k      j---E         \ |     | /          /|   
                                  J-----j           J k   
                                   \   /                  
                                    \ /                   
                                     E                    
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  I-----J             k J 
         I        J---j         / |     | \           |/  
i  -->  / \  -->  |   | -->   j   |  i  |   j   =  I--i--E
       E---i      K---k         \ |     | /          /|   
                                  K-----E           K j   
                                   \   /                  
                                    \ /                   
                                     k                    
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  J-----I             k I 
         J        K---k         / |     | \           |/  
j  -->  / \  -->  |   | -->   i   |  j  |   i   =  J--j--E
       E---j      I---i         \ |     | /          /|   
                                  K-----E           K i   
                                   \   /                  
                                    \ /                   
                                     k                    
 
                                     i                    
                                    / \                   
                                   /   \                  
                                  K-----J             i J 
         K        I---i         / |     | \           |/  
k  -->  / \  -->  |   | -->   j   |  k  |   j   =  K--k--E
       E---k      J---j         \ |     | /          /|   
                                  I-----E           I j   
                                   \   /                  
                                    \ /                   
                                     i                    
                                     I                    
                                    / \                   
                                   /   \                  
                                  J-----k             I k  
         j        I---J         / |     | \           |/  
E  -->  / \  -->  |   | -->   i   |  E  |   i   =  J--E--j
       i---k      K---E         \ |     | /          /|   
                                  K-----j           K i   
                                   \   /                  
                                    \ /                   
                                     I                    
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Just as each of the 7 imaginary octonions correspond, in my E8 physics 
model,to the 7 types of charged fermions (electron; red, blue, green up 
quarks; red, blue, green down quarks), each Onarhedron/Heptaverton 
corresponds to a charge-neutral set of all 7 charged fermions. Consider that 
the initial Big Bang produced a particle-antiparticle pair of the 7 charged 
fermions, plus the 8th fermion (neutrino) corresponding to the real number 1.

As 8-dimensional Spacetime remains Octonionic throughout Inflation, the paper  
gr-qc/0007006 by Paola Zizzi shows that 
 "... during inflation, the universe can be described as a superposed state of 
 quantum ... [ qubits ]. The self-reduction of the superposed quantum state 
 is ... reached at the end of inflation ...[at]... the decoherence time ... 
 [ Tdecoh = 10^9 Tplanck = 10^(-34) sec ] ... and corresponds to  
 a superposed state of ... [ 10^19 = 2^64 qubits ]. ... 
 This is also the number of superposed tubulins-qubits in our brain ... 
 leading to a conscious event. ...".

The number of doublings (also known as e-foldings) is estimated in 
astro-ph/0107459 by Banks and Fischler, who say: 

 "... If the present acceleration of the universe is due to an asymptotically 
 deSitter universe with small cosmological constant, then the number of 
 e-foldings during inflation is bounded. ... The essential ingredient is that 
 because of the UV-IR connection, entropy requires storage space. The 
 existence of a small cosmological constant restricts the available storage 
 space. ... We obtain the upper bound ... N_e = 85 ... where we took [the 
 cosmological constant] /\ to be of O(10^(-3) eV ). For the sake of 
 comparison, the case k = 1/3 [ corresponding to the equation of state for a 
 radiation-dominated fluid, such as the cosmic microwave background ] 
 yields ... N_e= 65 ... This value for the maximum number of e-foldings is 
 close to the value necessary to solve the "horizon problem".

If at each of the 64 doubling stages of Zizzi inflation the 2 particles of a pair 
produced 8+8 = 16 fermions, 
then at the end of inflation such a non-unitary octonionic process would have 
produced about 2 x 16^64 = 4 x (2^4)^64 = 4 x 2^256 = 4 x 10^77 fermion 
particles. The figure of 4 x 10^77 is similar number of particles estimated by 
considering the initial fluctuation to be a Planck mass Black Hole 
and the 64 doublings to act on such Black Holes.
Roger Penrose, in his book The Emperor's New Mind (Oxford 1989, pages 
316-317) said:
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 "... in our universe ... Entropy ... increases ... Something forced the entropy 
 to be low in the past. ... the low-entropy states in the past are a puzzle. ...".

The Zizzi Inflation phase of our universe ends with decoherence "collapse" of the 
2^64 Superposition Inflated Universe into Many Worlds of the Many-Worlds 
Quantum Theory, only one of which Worlds is our World.

In this image:
the central white circle is the Inflation Era in which everything is in Superposition;
the boundary of the central circle marks the decoherence/collapse at the End of 
Inflation; and each line radiating from the central circle corrresponds to one 
decohered/collapsed Universe World (of course, there are many more lines than 
actually shown), only three of which are explicitly indicated in the image, and only 
one of which is Our Universe World. Since our World is only a tiny fraction of all 
the Worlds, it carries only a tiny fraction of the entropy of the 2^64 Superposition 
Inflated Universe, thus solving Penrose's Puzzle.
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Paola Zizzi drew analogy between the Inflation Era of our Universe 
and the Quantum Consciousness process of human thought formation. 
The human brain contains about 10^18 tubulins in cylindrical microtubules.
Each tubulin contains a Dimer that can be in one of two binary states.

in the illustration (from a Rhett Savage web site), the red dimer has its electron in 
the down state and the blue dimer has its electron in the up state.
Each tubulin is about 8 x 4 x 4 nanometers in size
and contains about 450 molecules (amino acids) each with about 20 atoms.

If about 10% of the brain is involved in a given conscious thought,
it involves about 10% of 10^18 or about 10^17 tubulins.

Since 10^17 is about 2^56,
the mathematics of that thought is described by the Clifford algebra Cl(56)
which
is (by 8-periodicity) Cl(56) = Cl(7x8) =
= Cl(8) x ...(7 times tensor product)... x Cl(8) =
= 7 states of the basic Clifford algebra Cl(8)

That may account for 
 "The Magical Number Seven, Plus or Minus Two:
 Some Limits on our Capacity for Processing Information"
by George Miller available on the web at psychclassics.yorku.ca/Miller/ 
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Wikipedia (I am not sure of the accuracy of the article) says
 "... the correct number is probably around three or four ...".
which would be the case for thoughts that use a much smaller portion
of human brain capacity.

As to how a thought is formed, the Penrose-Hameroff type model
indicates that all 2^56 of the tubulins are coherently in phase together,
forming a coherent quantum state containing all possible outcomes of the
thought that is being formed
(all Bohmian possibilities or all possible Worlds of the Many-Worlds)
and
after a time the coherent state dechoheres into a single outcome state
that is the thought that is the result of the process
(Some call it collapse of the wave function. Penrose calls it
 "Orchestrated Objective Reduction of Quantum Coherence", or Orch OR.)

Penrose proposes that Quantum Gravity causes the Orch OR collapse
that forms each thought after expiration of the time allowed
for that many tubulin states to be held in a coherent superposition.

That time, the time at which decoherence takes place and a thought is formed,
can be calculated using quantum gravity ideas 
( see tony5m17h.net/QuantumMind2003.html and related pages ) 
and
the calculation results are consistent with the data of the human brain
(such as number of tubulins etc).

Another aspect of human consciousness is psychic connections which are readily 
explained in terms of resonances between brains (or other things) holding patterns 
of states that resonate with a state of a given human brain (some humans are better
than others is getting into such states and holding them, which accounts for some 
people like curanderos being more talented than others, and also accounts for the 
erratic nature of experimental results about psychic phenomena).

The book "Collective Electrodynamics" by Carver Mead is the best reference
that I know of about quantum theory and resonance. 
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E8 Physics Model and 26D String Theory 
with Monster Group Symmetry

 
viXra 1210.0072                                                Frank Dodd (Tony) Smith, Jr. - 2012

A physically realistic Lattice Bosonic String Theory with 
Strings = World-Lines and Monster Group Symmetry 

containing gravity and the Standard Model 
can be constructed consistently with the E8 physics model 

248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8 
= (28 + 28 + 64) + (64 + 64)

Joseph Polchinski, in his books String Theory vols. I and II( Cambridge 1998), says: 
"... the closed ... unoriented ... bosonic string ... theory has the maximal 26-
dimensional Poincare invariance ... It is possible to have a consistent theory ...
[with]... the dilaton ... the [string-]graviton ...[and]... the tachyon ...[whose]... 
negative mass-squared means that the no-string 'vacuum' is actually unstable ... ". 
The dilaton of E8 Physics sets the Planck scale as the scale for
the 16 dimensions that are orbifolded fermion particles and anti-particles 
and the 4 dimensions of the CP2 Internal Symmetry Space of M4xCP2 spacetime.
The remaining 26-16-4 = 6 dimensions are the Conformal Physical Spacetime with 
Spin(2,4) = SU(2,2) symmetry that produces M4 Physical Spacetime. 
The string-graviton of E8 Physics is a spin-2  interaction among strings. 
If Strings = World Lines and World Lines are past and future histories of particles, 
then string-graviton interactions determine a Cramer Transaction Quantum Theory 
discussed in quantum-ph/0408109. Roger Penrose in "Road to Reality" (Knopf 
2004) says: "... quantum mechanics ... alternates between ... unitary evolution U ... 
and state reduction R ... quantum state reduction ... is ... objective ... OR ... 
it is always a gravitational phenomenon ... [A] conscious event ... would be ... 
orchestrated OR ... of ... large-scale quantum coherence ... of ... microtubules ...". 
String-Gravity produces Sarfatti-Bohm Quantum Potential with Back-Reaction. 
It is distinct from the MacDowell-Mansouri Gravity of stars and  planets. 
The tachyon produces the instability of a truly empty vacuum state with no strings. 
It is natural, because if our Universe were ever to be in a state with no strings, 
then tachyons would create strings = World Lines thus filling our Universe with the 
particles and World-Lines = strings that we see. Something like this is necessary for 
particle creation in the Inflationary Era of non-unitary Octonionic processes. 



Our construction of a 26D String Theory consistent with E8 Physics uses a structure 
that is not well-known, so I will mention it here before we start: 

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices. An 8th 
E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint part of E8 is 
related to the 7 octonion imaginary lattices (viXra 1301.0150v2) . 
It can act as an effectively independent lattice as part of the basis subsets 
{1E8,EE8} or {1E8,iE8,jE8,kE8}. 
With that in mind, here is the construction: 

Step 1:

Consider the 26 Dimensions of Bosonic String Theory as the 26-dimensional 
traceless part J3(O)o

 a        O+      Ov    

 O+*      b       O-    

 Ov*      O-*   -a-b 
(where Ov, O+, and O- are in Octonion space with basis {1,i,j,k,E,I,J,K} and a and b 
are real numbers with basis {1})

of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian Octonion matrices.

 

Step 2:

Take a D3 brane to correspond to the Imaginary Quaternionic associative subspace 
spanned by {i,j,k} in the 8-dimenisonal Octonionic Ov space.

 



Step 3:

Compactify the 4-dimensional co-associative subspace spanned by {E,I,J,K} in the 
Octonionic Ov space as a CP2 = SU(3)/U(2), with its 4 world-brane scalars 
corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

 

Step 4:

Orbifold the 1-dimensional Real subspace spanned by {1} in the Octonionic Ov 
space by the discrete multiplicative group Z2 = {-1,+1}, with its fixed points {-1,+1} 
corresponding to past and future time. This discretizes time steps and gets rid of the 
world-brane scalar corresponding to the subspace spanned by {1} in Ov. It also gives 
our brane a 2-level timelike structure, so that its past can connect to the future of a 
preceding brane and its future can connect to the past of a succeeding brane.

Add this subspace to D7, to get D8.

D8, our basic Brane, looks like two layers (past and future) of D7s.

Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 - 8 have 
corresponding world-brane scalars:

• 8 world-brane scalars for Octonionic O+ space;
• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 5:

To get rid of the world-brane scalars corresponding to the Octonionic O+ space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O+ to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O+ singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the past D7 layer of D8. 

• Let the 8 O+ singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion particles {neutrino, red up quark, green up quark, blue 
up quark, electron, red down quark, green down quark, blue down quark} 
located on the future D7 layer of D8. 

The 8 components of the 8 fundamental first-generation fermion particles = 8x8 = 64 
correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

• 8 world-brane scalars for Octonionic O- space;
• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 



Step 6:

To get rid of the world-brane scalars corresponding to the Octonionic O- space, 
orbifold it by the 16-element discrete multiplicative group Oct16 = {+/-1,+/-i,+/-j,+/-
k,+/-E,+/-I,+/-J,+/-K} to reduce O- to 16 singular points {-1,-i,-j,-k,-E,-I,-J,-K,+1,+i,
+j,+k,+E,+I,+J,+K}.

• Let the 8 O- singular points {-1,-i,-j,-k,-E,-I,-J,-K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the past D7 layer of D8.

• Let the 8 O- singular points {+1,+i,+j,+k,+E,+I,+J,+K} correspond to the 
fundamental fermion anti-particles {anti-neutrino, red up anti-quark, green up 
anti-quark, blue up anti-quark, positron, red down anti-quark, green down 
anti-quark, blue down anti-quark} located on the future D7 layer of D8.

The 8 components of the 8 fundamental first-generation fermion anti-particles = 8x8 
= 64 correspond to the 64 of the 128-dim half-spinor D8 part of E8. 

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

• 1 world-brane scalars for real a space; and
• 1 dimension, for real b space, in which the D8 branes containing spacelike 

D3s are stacked in timelike order.
 

Step 7:

Let the 1 world-brane scalar for real a space correspond to a Bohm-type Quantum 
Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings representing virtual 
particles and loops.

 



Step 8:

Fundamentally, physics is described on HyperDiamond Lattice structures.

There are 7 independent E8 lattices, each corresponding to one of the 7 imaginary 
octionions denoted by iE8, jE8, kE8, EE8, IE8, JE8, and KE8 and related to both
D8 adjoint and half-spinor parts of E8 and with 240 first-shell vertices.  

An 8th E8 lattice 1E8 with 240 first-shell vertices related to the D8 adjoint
part of E8 is related to the 7 octonion imaginary lattices.

Give each D8 brane structure based on Planck-scale E8 lattices so that each D8 
brane is a superposition/intersection/coincidence of the eight E8 lattices. 
( see viXra 1301.0150v2 ) 

 

Step 9:

Since Polchinski says "... If r D-branes coincide ... there are r^2 vectors, forming the 
adjoint of a U(r) gauge group ...", make the following assignments:

• a gauge boson emanating from D8 from its 1E8 and EE8 lattices is a U(2) 
ElectroWeak boson thus accounting for the photon and W+, W- and Z0 
bosons.

• a gauge boson emanating from D8 from its IE8, JE8, and KE8 lattices is a 
U(3) Color Gluon boson thus accounting for the 8 Color Force Gluon bosons.

The 4+8 = 12 bosons of the Standard Model Electroweak and Color forces 
correspond to 12 of the 28 dimensions of 28-dim Spin(8) that corresponds to the 28 
of the 120-dim adjoint D8 part of E8.

• a gauge boson emanating from D8 from its 1E8, iE8, jE8, and kE8 lattices is a 
U(2,2) boson for conformal U(2,2) = Spin(2,4)xU(1) MacDowell-Mansouri 
gravity plus conformal structures consistent with the Higgs mechanism and 
with observed  Dark Energy, Dark Matter, and Ordinary matter.

The 16-dim U(2,2) is a subgroup of 28-dim Spin(2,6) that corresponds to the 28 of 
the 120-dim adjoint D8 part of E8.



Step 10:

Since Polchinski says "... there will also be r^2 massless scalars from the 
components normal to the D-brane. ... the collectives coordinates ... X^u ... for the 
embedding of n D-branes in spacetime are now enlarged to nxn matrices. This 
'noncummutative geometry' ...[may be]... an important hint about the nature of 
spacetime. ...", make the following assignment:

The 8x8 matrices for the collective coordinates linking a D8 brane to the next D8 
brane in the stack are needed to connect the eight E8 lattices of the D8 brane to the 
eight E8 lattices of the next D8 brane in the stack.

The 8x8 = 64 correspond to the 64 of the 120 adjoint D8 part of E8. 

We have now accounted for all the scalars 
and 
have shown that the model has the physics content of the realistic E8 Physics model 
with Lagrangian structure based on E8 = (28 + 28 + 64) + (64 + 64) 
and AQFT structure based on Cl(16) with real Clifford Algebra periodicity and 
generalized Hyperfinite II1 von Neumann factor algebra. 

 



39



A Single Cell of E8 26-dimensional Bosonic String Theory,
in which Strings are physically interpreted as World-Lines,

can be described by taking the quotient of its 24-dimensional O+, O-, Ov 
subspace modulo the 24-dimensional Leech lattice.

Its automorphism group is the largest finite sporadic group, the Monster Group, 
whose order is

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436, 80000, 00000
=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71
or about 8 x 10^53.

A Leech lattice construction is described by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice": 
"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) which have an odd number of minus 
signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
the octonionic Leech lattice ... contains the following 196560 vectors of norm 4 , 
where M is a root of L and j,k are in J = { +/- it | t in PL(7) }, 
and all permutations of the three coordinates are allowed: 

( 2 M, 0 , 0 )                                      Number: 3x240 = 720
( M sbar, +/- ( M sbar ) j , 0 )           Number: 3x240 x 16  = 11520 
( ( M s ) j , +/- M k , +/- (M j ) k )      Number: 3x240 x 16 x 16  = 184320
... 



The key to the simple proofs above is the observation that LR = 2B and BL = L: 
these remarkable facts appear not to have been noticed before ...  some work ... 
by Geoffrey Dixon ...". Geoffrey Dixon says in his book "Division Algebras, Lattices, 
Physics, Windmill Tilting" using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion 
basis elements that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I often denote by {1,i,j,k,E,I,J,K}: "... 

(spans over integers) ... 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication ...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".
Geoffrey Dixon's Ξeven corresponds to B 
Geoffrey Dixon's Ξeven[0-a] corresponds to the seven At 
Geoffrey Dixon's Ξodd corresponds to L
Ignoring factors  like 2 , j , k , and +/-1 the Leech lattice structure is: 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

( Ξodd , 0 , 0 )                               Number: 3x240 = 720
( Ξeven , Ξeven , 0 )                     Number: 3x240 x 16  = 11520 
( Ξodd s , Ξodd , Ξodd )                Number: 3x240 x 16 x 16  = 184320   

My view is that the E8 domain B is fundamental 
and the E8 domains L and L s are derived from it. 

That view is based on analogy with the 4-dimensional 24-cell 
and its dual 24-cell. Using Quaternionic coordinates {1,i,j,k} 
the 24-cell of 4-space has one Superposition Vertex for each 16-region of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the region.

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
{1,i,j,k} represent time and 3 space coordinates. 
(1/2)(+1+i+j+k) represents a fundamental first-generation Fermion particle/antiparticle 
(there is one for for each of the 16-regions). 
The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry 
Space. Since CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of Electromagnetic Force U(1). 
The B-type 24-cell is fundamental because it gives Fundamental Fermions. 
The L-type dual 24-cell is derivative because it gives Standard Model Gauge Bosons. 

Robert A.Wilson in "Octonions and the Leech lattice" also said 
"... B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7 ...". 
H. S. M. Coxeter in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578) said 
"... Kirmse ... defines ... an integral domain ... which he calls J1 [Wilson's B] ...[but]... 
J1 itself is not closed under multiplication ... Bruck sent ... a revised description ...[of a]... 
domain J ... derived from J1 by transposing two of the i's [imaginary Octonions]... 
It is closed under multiplication ... there are ... seven such domains, since the 
(7choose2) = 21 possible transpositions fall into 7 sets of 3, each set having the same 
effect. In each of the seven domains, one of the ... seven i's ... plays a special role, viz., 
that one which is not affected by any of the three transpositions. ... 
J contains ... 240 units ... ". J is one of Wilson's seven At and, in Octonionic coordinates 
{1,i,j,k,e,ie,je,ke}, is shown below with physical interpretation color-coded as  
8-dim Spacetime Coordinates x 8-dim Momentum Dirac Gammas 
Gravity SU(2,2)=Spin(2,4) in a D4 + Standard Model SU(3)xU(2) in a D4
8 First-Generation Fermion Particles x 8 Coordinate Components
8 First-Generation Fermion AntiParticles x 8 Coordinate Components



112 = (16+48=64) + (24+24=48) Root Vectors corresponding to D8:

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke,

(±1 ±i          ±e  ±ie           )/2
(±1     ±j      ±e       ±je      )/2
(±1         ±k  ±e            ±ke )/2

(       ±j  ±k           ±je  ±ke )/2
(   ±i      ±k      ±ie       ±ke )/2
(   ±i  ±j          ±ie  ±je      )/2

128 = 64 + 64 Root Vectors corresponding to half-spinor of D8:

(±1                 ±ie  ±je  ±ke )/2
(±1     ±j  ±k      ±ie           )/2
(±1 ±i      ±k           ±je      )/2
(±1 ±i  ±j                    ±ke )/2

(   ±i  ±j  ±k  ±e                )/2
(   ±i          ±e       ±je  ±ke )/2
(       ±j      ±e  ±ie       ±ke )/2
(           ±k  ±e  ±ie  ±je      )/2

The above Coxeter-Bruck J is, in the notation I usually use, denoted 7E8 .
It is one of Coxeter's seven domains (Wilson's seven {A0,A1,A2,A3,A4,A5,A6}) 
that I usually denote as { 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } .

Since the Leech lattice structure is 

( L , 0 , 0 )                                      Number: 3x240 = 720
( B , B , 0 )                                     Number: 3x240 x 16  = 11520 
( L s , L , L )                                   Number: 3x240 x 16 x 16  = 184320

if you replace the structural B with 7E8 and the Leech lattice structure becomes 

( L     , 0      , 0  )                             Number: 3x240 = 720
( 7E8 , 7E8 , 0  )                             Number: 3x240 x 16  = 11520 
( L s    , L     , L )                             Number: 3x240 x 16 x 16  = 184320
 
and the Leech lattice of E8 26-dim String Theory is the Superposition of 
8 Leech lattices based on each of { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } 
just as the D8 branes of E8 26-dim String Theory are each the Superposition of 
the 8 domains { B , 1E8 , 2E8 , 3E8 , 4E8 , 5E8 , 6E8, 7E8 } . 



"
What happens to a Fundamental Fermion Particle whose World-Line string 

intersects a Single Cell ? 

The Fundamental Fermion Particle does not remain a single Planck-scale entity. 
Tachyons create clouds of particles/antiparticles as described by Bert Schroer in 
hep-th/9908021: "... any compactly localized operator applied to the vacuum generates 
clouds of pairs of particle/antiparticles ... More specifically it leads to the impossibility of 
having a local generation of pure one-particle vectors unless the system is interaction-free ...".

What is the structural form of the Fundamental Fermion Cloud ? 

In "Kerr-Newman [Black Hole] solution as a Dirac particle", hep-th/0210103, 
H. I. Arcos and J. G. Pereira say: "... For m^2 < a^2 + q^2 , with m, a, and q respectively 
the source mass, angular momentum per unit mass, and electric charge, the Kerr-
Newman (KN) solution of Einstein's equation reduces to a naked singularity of circular 
shape, enclosing a disk across which the metric components fail to be smooth ... due to 
its topological structure, the extended KN spacetime does admit states with half-integral 
angular momentum. ... The state vector ... evolution is ... governed by the Dirac 
equation. ... for symmetry reasons, the electric dipole moment of the KN solution 
vanishes identically, a result that is within the limits of experimental data ... a and m are 
thought of as parameters of the KN solution, which only asymptotically correspond 
respectively to angular momentum per unit mass and mass. Near the singularity, a 
represents the radius of the singular ring ... With ... renormalization ... for the usual 
scattering energies, the resulting radius is below the experimental limit for the 
extendedness of the electron ...". 

 What is the size of the Fundamental Fermion Kerr-Newman Cloud ? 

The FFKN Cloud is one Planck-scale Fundamental Fermion Valence Particle plus 
an effectively neutral cloud of particle/antiparticle pairs. The symmetry of the cloud 
is governed by the 24-dimensional Leech lattice by which the Single Cell was formed. 

Here (adapted from Wikipedia ) is a chart of the Monster M and its relation to other 
Sporadic Finite Groups and some basic facts and commentary: 



 

The largest such subgroups of M are B, Fi24, and Co1. 

B, the Baby Monster, is sort of like a downsized version of M, 
as B contains Co2 and Fi23 while M contains Co1 and Fi24. 

Fi24 (more conventionally denoted Fi24') is of order 1255205709190661721292800 
= 1.2 x 10^24 It is the centralizer of an element of order 3 in the monster group M and 
is a triple cover of a 3-transposition group. It may be that Fi24' symmetry has its origin in 
the Triality of E8 26-dim String Theory. 

The order of Co1 is 2^21.3^9.5^4.7^2.11.13.23 or about 4 x 10^18.
Aut(Leech Lattice) = double cover of Co1. 
The order of the double cover 2.Co1 is 2^22.3^9.5^4.7^2.11.13.23 or about 0.8 x 10^19.
Taking into account the non-sporadic part of the Leech Lattice symmetry 
according to the ATLAS at brauer.maths.qmul.ac.uk/Atlas/v3/spor/M/
the maximal subgroup of M involving Co1 is 2^(1+24).Co1 of order 
139511839126336328171520000 = 1.4 x 10^26
As 2.Co1 is the Automorphism group of the Leech Lattice modulo to which the 
Single Cell was formed, and as 
the E8 26-dim String Theory Leech Lattice is a superposition of 8 Leech Lattices, 
8 x 2^(1+24).Co1 describes the structure of the FFKN Cloud. Therefore, 
the volume of the FFKN Cloud should be on the order of 10^27 x Planck scale, and
the FFKN Cloud should contain on the order of 10^27 particle/antiparticle pairs 
and its size should be somewhat larger than, but roughly similar to, 
10^(27/3) x 1.6 x 10^(-33) cm = roughly 10^(-24) cm. 



The full 26-dimensional Lattice Bosonic String Theory can 
be regarded as an infinite-dimensional Affinization of the 

Theory of a Single Cell.
 

James Lepowsky said in math.QA/0706.4072:

"... the Fischer-Griess Monster M ... was constructed by Griess as a symmetry 
group (of order about 10^54) of a remarkable new commutative but very, very 
highly nonassociative, seemingly ad-hoc, algebra B of dimension 196,883. The 
"structure constants" of the Griess algebra B were "forced" by expected properties of 
the conjectured-to-exist Monster. It was proved by J. Tits that M is actually the full 
symmetry group of B. ...

There should exist a (natural) infinite-dimensional Z-graded module for M (i.e., 
representation of M)

V = DIRSUM(n=-1,0,1,2,3,...) V_n ...
such that

... the graded dimension of the graded vector space V ... = ... SUM(n=-1,0,1,2,3,...) 
( dim V_n ) q^n

where

J(q) = q^(-1) + 0 + 196884q + higher-order terms,
the classical modular function with its constant term set to 0. J(q) is the suitably 
normalized generator of the field of SL(2, Z)-modular invariant functions on the 
upper half-plane, with q = exp( 2 pi i tau ) , tau in the upper half-plane ...

Conway and Norton conjectured ... for every g in M (not just g = 1), the the 
generating function

... the graded trace of the action of g on the graded space V ... = ... 
SUM(n=-1,0,1,2,3,...) ( tr g | V_n ) q^n

should be the analogous "Hauptmodul" for a suitable discrete subgroup of SL(2,R), a 
subgroup having a fundamental "genus-zero property," so that its associated field of 
modular-invariant functions has a single generator (a Hauptmodul) ... (... the graded 
dimension is of course the graded trace of the identity element g = 1.) The Conway-
Norton conjecture subsumed a remarkable coincidence that had been noticed earlier 



- that the 15 primes giving rise to the genus-zero property ... are precisely the 
primes dividing the order of the ... Monster ...

the McKay-Thompson conjecture ... that there should exist a natural ... infinite-
dimensional Z-graded M-module V whose graded dimension is J(q) ... was 
( constructively ) proved .... The graded traces of some, but not all, of the elements 
of the Monster - the elements of an important subgroup of M, namely, a certain 
involution centralizer involving the largest Conway sporadic group Co1 - were 
consequences of the construction, and these graded traces were indeed (suitably) 
modular functions ... We called this V "the moonshine module V[flat]" ...

The construction ... needed ... a natural infinite-dimensional "affinization" of 
the Griess algebra B acting on V[flat]

This "affinization," which was part of the new algebra of vertex operators, is 
analogous to, but more subtle than, the notion of affine Lie algebra .... More 
precisely, the vertex operators were needed for a "commutative affinization" of a 
certain natural 196884-dimensional enlargement B' of B, with an identity element 
(rather than a "zero" element) adjoined to B. This enlargement B' naturally 
incorporated the Virasoro algebra - the central extension of the Lie algebra of formal 
vector fields on the circle - acting on V[flat] ...

The vertex operators were also needed for a natural "lifting" of Griess's action of M 
from the finite-dimensional space B to the infinite-dimensional structure V[flat], 
including its algebra of vertex operators and its copy of the affinization of B'.

Thus the Monster was now realized as the symmetry group of a certain explicit 
"algebra of vertex operators" based on an infinite-dimensional Z-graded structure 
whose graded dimension is the modular function J(q).

Griess's construction of B and of M acting on B was a crucial guide for us, 
although we did not start by using his construction; rather, we recovered it, as a 
finite-dimensional "slice" of a new infinite-dimensional construction using 
vertex operator considerations. ...

The initally strange-seeming finite-dimensional Griess algebra was now embedded 
in a natural new infinite-dimensional space on which a certain algebra of vertex 
operators acts ... At the same time, the Monster, a finite group, took on a new 
appearance by now being understood in terms of a natural infinite-dimensional 



structure. ... the largest sporadic finite simple group, the Monster, was "really" 
infinite-dimensional ...

The very-highly-nonassociative Griess algebra, or rather, from our viewpoint, the 
natural modification of the Griess algebra, with an identity element adjoined, 
coming from a "forced" copy the Virasoro algebra, became simply the conformal-
weight-two subspace of an algebra of vertex operators of a certain "shape." ...

the constant term of J(q) is zero, and this choice of constant term, which is not 
uniquely determined by number-theoretic principles, is not traditional in number 
theory. It turned out that the vanishing of the constant term ... was canonically 
"forced" by the requirement that the Monster should act naturally on V[flat] and on 
an associated algebra of vertex operators.

This vanishing of the degree-zero subspace of V[flat] is actually analogous in a 
certain strong sense to the absence of vectors in the Leech lattice of square-length 
two; the Leech lattice is a distinguished rank-24 even unimodular (self-dual) lattice 
with no vectors of square-length two.

In addition, this vanishing of the degree-zero subspace of V[flat] and the absence of 
square-length-two elements of the Leech lattice are in turn analogous to the absence 
of code-words of weight 4 in the Golay error-correcting code, a distinguished self-
dual binary linear code on a 24-element set, with the lengths of all code-words 
divisible by 4. In fact, the Golay code was used in the original construction of the 
Leech lattice, and the Leech lattice was used in the construction of V[flat]

This was actually to be expected ... because it was well known that the 
automorphism groups of both the Golay code and the Leech lattice are (essentially) 
sporadic finite simple groups; the automorphism group of the Golay code is the 
Mathieu group M24 and the automorphism group of the Leech lattice is a double 
cover of the Conway group Co1 mentioned above, and both of these sporadic groups 
were well known to be involved in the Monster ... in a fundamental way....

The Golay code is actually unique subject to its distinguishing properties 
mentioned above ... and the Leech lattice is unique subject to its distinguishing 
properties mentioned above ... Is V[flat] unique? If so, unique subject to what? ... 
this uniqueness is an unsolved problem ...



V[flat] came to be viewed in retrospect by string theorists as an inherently string-
theoretic structure: the "chiral algebra" underlying the Z2-orbifold conformal field 
theory based on the Leech lattice.

The string-theoretic geometry is this: One takes the torus that is the quotient of 
24-dimensional Euclidean space modulo the Leech lattice, and then one takes the 
quotient of this manifold by the "negation" involution x -> -x, giving rise to an orbit 
space called an "orbifold"&emdash;a manifold with, in this case, a "conical" 
singularity. Then one takes the "conformal field theory" (presuming that it exists 
mathematically) based on this orbifold, and from this one forms a "string theory" in 
two-dimensional space-time by compactifying a 26-dimensional "bosonic string" on 
this 24-dimensional orbifold. The string vibrates in a 26-dimensional space, 24 
dimensions of which are curled into this 24-dimensional orbifold ...

Borcherds used ... ideas, including his results on generalized Kac-Moody algebras, 
also called Borcherds algebras, together with certain ideas from string theory, 
including the "physical space" of a bosonic string along with the "no-ghost 
theorem" ... to prove the remaining Conway-Norton conjectures for the structure 
V[flat] ... What had remained to prove was ... that ... the conjugacy classes outside 
the involution centralizer - were indeed the desired Hauptmoduls ... He 
accomplished this by constructing a copy of his "Monster Lie algebra" from the 
"physical space" associated with V[flat] enlarged to a central-charge-26 vertex 
algebra closely related to the 26-dimensional bosonic-string structure mentioned 
above. He transported the known action of the Monster from V[flat] to this copy of 
the Monster Lie algebra, and ... he proved certain recursion formulas ... ... he 
succeeded in concluding that all the graded traces for V[flat] must coincide with the 
formal series for the Hauptmoduls ...

this vertex operator algebra V[flat] has the following three simply-stated 
properties ...

• (1) V[flat], which is an irreducible module for itself ... , is its only irreducible 
module, up to equivalence ... every module for the vertex operator algebra V 
[flat] is completely reducible and is in particular a direct sum of copies of 
itself. Thus the vertex operator algebra V[flat] has no more representation 
theory than does a field! ( I mean a field in the sense of mathematics, not 
physics. Given a field, every one of its modules - called vector spaces, of 
course - is completely reducible and is a direct sum of copies of itself. )

• (2) dim V[flat]_0 = 0. This corresponds to the zero constant term of J(q); 
while the constant term of the classical modular function is essentially 



arbitrary, and is chosen to have certain values for certain classical number-
theoretic purposes, the constant term must be chosen to be zero for the 
purposes of moonshine and the moonshine module vertex operator algebra.

• (3) The central charge of the canonical Virasoro algebra in V[flat] is 24. "24" 
is the "same 24" so basic in number theory, modular function theory, etc. As 
mentioned above, this occurrence of 24 is also natural from the point of view 
of string theory.

These three properties are actually "smallness" properties in the sense of conformal 
field theory and string theory. These properties allow one to say that V[flat] 
essentially defines the smallest possible nontrivial string theory ... ( These 
"smallness" properties essentially amount to: "no nontrivial representation theory," 
"no nontrivial gauge group," i.e., "no continuous symmetry," and "no nontrivial 
monodromy"; this last condition actually refers to both the first and third "smallness" 
properties.)

Conversely, conjecturally ... V[flat] is the unique vertex operator algebra with these 
three "smallness" properties (up to isomorphism). This conjecture ... remains 
unproved. It would be the conformal-field-theoretic analogue of the uniqueness of 
the Leech lattice in sphere-packing theory and of the uniqueness of the Golay code 
in error-correcting code theory ...

Proving this uniqueness conjecture can be thought of as the "zeroth step" in the 
program of classification of (reasonable classes of) conformal field theories. M. 
Tuite has related this conjecture to the genus-zero property in the formulation of 
monstrous moonshine.

Up to this conjecture, then, we have the following remarkable characterization of the 
largest sporadic finite simple group: The Monster is the automorphism group of 
the smallest nontrival string theory that nature allows ... Bosonic 26-dimensional 
space-time ... "compactified" on 24 dimensions, using the orbifold construction 
V[flat] ... or more precisely, the automorphism group of the vertex operator algebra 
with the canonical "smallness" properties. ...

This definition of the Monster in terms of "smallness" properties of a vertex operator 
algebra provides a remarkable motivation for the definition of the precise notion of 
vertex (operator) algebra. The discovery of string theory (as a mathematical, even if 
not necessarily physical) structure sooner or later must lead naturally to the question 
of whether this "smallest" possible nontrivial vertex operator algebra V . exists, and 
the question of what its symmetry group (which turns out to be the largest sproradic 
finite simple group) is.



And on the other hand, the classification of the the finite simple groups - a 
mathematical problem of the absolutely purest possible sort - leads naturally to the 
question of what natural structure the largest sporadic group is the symmetry group 
of; the answer entails the development of string theory and vertex operator algebra 
theory (and involves modular function theory and monstrous moonshine as well).

The Monster, a singularly exceptional structure - in the same spirit that the Lie 
algebra E8 is "exceptional," though M is far more "exceptional" than E8 - helped 
lead to, and helps shape, the very general theory of vertex operator algebras. (The 
exceptional nature of structures such as E8, the Golay code and the Leech lattice in 
fact played crucial roles in the construction of V[flat] ...

V[flat] is defined over the field of real numbers, and in fact over the field of rational 
numbers, in such a way that the Monster preserves the real and in fact rational 
structure, and that the Monster preserves a rational-valued positive-definite 
symmetric bilinear form on this rational structure. ...

the "orbifold" construction of V[flat] ...[has been]... interpreted in terms of 
algebraic quantum field theory, specifically, in terms of local conformal nets of 
von Neumann algebras on the circle ...

the notion of vertex operator algebra is actually the "one-complex-dimensional 
analogue" of the notion of Lie algebra. But at the same time that it is the "one-
complex-dimensional analogue" of the notion of Lie algebra, the notion of vertex 
operator algebra is also the "one-complex- dimensional analogue" of the notion of 
commutative associative algebra (which again is the corresponding "one-real-
dimensional" notion). ... This analogy with the notion of commutative associative 
algebra comes from the "commutativity" and "associativity" properties of the vertex 
operators ... in a vertex operator algebra ...

The remarkable and paradoxical-sounding fact that the notion of vertex operator 
algebra can be, and is, the "one-complex-dimensional analogue" of BOTH the notion 
of Lie algebra AND the notion of commutative associative algebra lies behind much 
of the richness of the whole theory, and of string theory and conformal field theory.

When mathematicians realized a long time ago that complex analysis was 
qualitatively entirely different from real analysis (because of the uniqueness of 
analytic continuation, etc., etc.), a whole new point of view became possible. In 
vertex operator algebra theory and string theory, there is again a fundamental 
passage from "real" to "complex," this time leading from the concepts of both Lie 



algebra and commutative associative algebra to the concept of vertex operator 
algebra and to its theory, and also leading from point particle theory to string 
theory. ...

While a string sweeps out a two-dimensional (or, as we've been mentioning, one-
complex-dimensional) "worldsheet" in space-time, a point particle of course 
sweeps out a one-real-dimensional "world-line" in space-time, with time playing 
the role of the "one real dimension," and this "one real dimension" is related in spirit 
to the "one real dimension" of the classical operads that I've briefly referred to - the 
classical operads "mediating" the notion of associative algebra and also the notion of 
Lie algebra (and indeed, any "classical" algebraic notion), and in addition 
"mediating" the classical notion of braided tensor category. The "sequence of 
operations performed one after the other" is related (not perfectly, but at least in 
spirit) to the ordering ("time-ordering") of the real line.

But as we have emphasized, the "algebra" of vertex operator algebra theory and also 
of its representation theory (vertex tensor categories, etc.) is "mediated" by an 
(essentially) one-complex-dimensional (analytic partial) operad (or more precisely, 
as we have mentioned, the infinite-dimensional analytic structure built on this). 
When one needs to compose vertex operators, or more generally, intertwining 
operators, after the formal variables are specialized to complex variables, one must 
choose not merely a (time-)ordered sequencing of them, but instead, a suitable 
complex number, or more generally, an analytic local coordinate as well, for each of 
the vertex operators.

This process, very familiar in string theory and conformal field theory, is a reflection 
of how the one-complex-dimensional operadic structure "mediates" the algebraic 
operations in vertex operator algebra theory.

Correspondingly, "algebraic" operations in this theory are not instrinsically "time-
ordered"; they are instead controlled intrinsically by the one-complex-dimensional 
operadic structure. The "algebra" becomes intrinsically geometric.

"Time," or more precisely, as we discussed above, the one-real-dimensional 
world-line, is being replaced by a one-complex-dimensional world-sheet.

This is the case, too, for the vertex tensor category structure on suitable module 
categories. In vertex operator algebra theory, "algebra" is more concerned with one-
complex-dimensional geometry than with one-real-dimensional time. ...".



Coleman-Mandula: 

Steven Weinberg said at pages 382-384 of his book 
The Quantum Theory of Fields, Vol. III (Cambridge 2000): 
"... The proof of the Coleman-Mandula theorem ... makes it clear 
that the list of possible bosonic symmetry generators is essentially the same 
in d greater than 2 spacetime dimensions as in four spacetime dimensions: 
... 
there are only the momentum d-vector Pu, a Lorentz generator Juv = -Jvu 
( with u and v here running over the values 1, 2, ... , d-1, 0 ), and various 
Lorentz scalar 'charges' ... 
the fermionic symmetry generators furnish a representation of the 
homogeneous Lorentz group ... or, strictly speaking, of its covering group 
Spin(d-1,1). ... 
The anticommutators of the fermionic symmetry generators with each other 
are bosonic symmetry generators, and therefore must be a linear 
combination of the Pu, Juv, and various conserved scalars. ... 
the general fermionic symmetry generator must transform according to the 
fundamental spinor representations of the Lorentz group ... 
and not in higher spinor representations, 
such as those obtained by adding vector indices to a spinor. ...". 
 
In short, the important thing about Coleman-Mandula is that fermions in a unified 
model must "... transform according to the fundamental spinor representations of 
the Lorentz group ... or, strictly speaking, of its covering group Spin(d-1,1). ..." 
where d is the dimension of spacetime in the model. 
 
In my E8 Physics model, E8 is the sum of 
the adjoint representation and a half-spinor representation of Spin(16),  
and  
the Spin(16) structure ( since Cl(16) = Cl(8) x Cl(8) ) leads 
to Spin(8) or Spin(1,7) structure with Triality automorphisms among 
8-dim spacetime vectors and the two 8-dim half-spinors 
and  
the fermionic fundamental spinor representations of the E8 model are 
therefore built with respect to Lorentz, spinor, etc representations based on 
Spin(1,7) spacetime consistently with Weinberg's work,  
so  
the E8 model is consistent with Coleman-Mandula. 
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Mayer-Trautman Mechanism: 

The objective is to reduce the integral over the 8-dim Kaluza-Klein M4 x CP2 to 
an integral over the 4-dim M4.

Since the D4 = U(2,2) acts on the M4, there is no problem with it.
Since the CP2 = SU(3) / U(2) has global SU(3) action, 
the SU(3) can be considered as a local gauge group acting on the M4, 
so there is no problem with it.

However, the U(2) acts on the CP2 = SU(3) / U(2) as little group, and so has local 
action on CP2 and then on M4, so the local action of U(2) on CP2 must be 
integrated out to get the desired U(2) local action directly on M4.

Since the U(1) part of U(2) = U(1) x SU(2) is Abelian, its local action on CP2 and 
then M4 can be composed to produce a single U(1) local action on M4, so there is 
no problem with it.

That leaves non-Abelian SU(2) with local action on CP2 and then on M4, and the 
necessity to integrate out the local CP2 action to get something acting locally 
directly on M4.

 This is done by a mechanism due to Meinhard Mayer and A. Trautman in 
“A Brief Introduction to the Geometry of Gauge Fields” and 
“The Geometry of Symmetry Breaking in Gauge Theories”, 
Acta Physica Austriaca, Suppl. XXIII (1981) where they say:
"... 

... We start out from ... four-dimensional M [ M4 ] ...[and]... R ...[that is]... obtained 
from ... G/H [ CP2 = SU(3) / U(2) ] ... the physical surviving components of A and 
F, which we will denote by A and F, respectively, are a one-form and two form on 
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M [M4] with values in H [SU(2)] ... the remaining components will be subjected to 
symmetry and gauge transformations, thus reducing the Yang-Mills action ...[on 
M4 x CP2]... to a Yang-Mills-Ginzburg-Landau action on M [M4] ... Consider the 
Yang-Mills action on R ... 

S_YM = Integral Tr ( F /\ *F )

... We can ... split the curvature F into components along M [M4] (spacetime) and 
those along directions tangent to G/H [CP2] .
We denote the former components by F_!! and the latter by F_?? , whereas the 
mixed components (one along M, the other along G/H) will be denoted by F_!? ... 
Then the integrand ... becomes

Tr( F_!! F^!! + 2 F_!? F^!? + F_?? F^?? )
... 
The first term .. becomes the [SU(2)] Yang-Mills action for the reduced [SU(2)] 
Yang-Mills theory 
...
the middle term .. becomes, symbolically, 

Tr Sum D_! PHI(?) D^! PHI(?) 

where PHI(?) is the Lie-algebra-valued 0-form corresponding to the invariance 
of A with respect to the vector field ? , in the G/H [CP2] direction 
...
the third term ... involves the contraction F_?? of F with two vector fields lying 
along G/H [CP2] ... we make use of the equation [from Mayer-Trautman, Acta 
Physica Austriaca, Suppl. XXIII (1981) 433-476, equation 6.18]

2 F_?? = [ PHI(?) , PHI(?) ] - PHI([?,?])
... Thus, 
the third term ... reduces to what is essentially a Ginzburg-Landau potential in the 
components of PHI:

Tr F_?? F^?? = (1/4) Tr ( [ PHI , PHI ] - PHI )^2

... special cases which were considered show that ...[the equation immediately 
above]... has indeed the properties required of a Ginzburg_Landau-Higgs potential, 
and moreover the relative signs of the quartic and quadratic terms are correct, and 
only one overall normalization constant ... is needed. ...".
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See S. Kobayashi and K. Nomizu, Foundations of Differential Geometry, Volume 
I, Wiley (1963), especially section II.11: 
“... 

...”. 

Along the same lines, 
Meinhard E. Mayer said (Hadronic Journal 4 (1981) 108-152):  
“... 

... each point of ... the ... fibre bundle ... E consists of a four- dimensional 
spacetime point x [ in M4 ] to which is attached  the homogeneous space G / H 
[ SU(3) / U(2) = CP2 ] ...  the components of the curvature lying in the 
homogeneous space  G / H [ = SU(3) / U(2) ] could be reinterpreted as Higgs 
scalars (with respect to spacetime [ M4 ])   ...  
the Yang-Mills action reduces to  a Yang-Mills action for the h-components [ U(2) 
components ] of the curvature over M [ M4 ]  and  a quartic functional for the 
“Higgs scalars”, which not only reproduces the Ginzburg-Landau potential, but 
also gives the correct relative sign of the constants, required for the BEHK ... 
Brout-Englert-Higgs-Kibble ... mechanism to work. ...”.  
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MacDowell-Mansouri Mechanism: 

Rabindra Mohapatra (in section 14.6 of Unification and Supersymmetry, 
2nd edition, Springer-Verlag 1992) says: 
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After the scale and conformal gauges have been fixed, the conformal Lagrangian 
becomes a de Sitter Lagrangian. Einstein-Hilbert gravity can be derived from the 
de Sitter Lagrangian, as was first shown by MacDowell and Mansouri (Phys. 
Rev. Lett. 38 (1977) 739). (Note that Frank Wilczek, in hep-th/9801184, says that 
the MacDowell-Mansouri "... approach to casting gravity as a gauge theory was 
initiated by MacDowell and Mansouri ... S. MacDowell and F. Mansouri, Phys. 
Rev. Lett. 38 739 (1977) ... , and independently Chamseddine and West ... A. 
Chamseddine and P. West Nucl. Phys. B 129, 39 (1977); also quite relevant is A. 
Chamseddine, Ann. Phys. 113, 219 (1978). ...".

The minimal group required to produce Gravity, and therefore the group that is 
used in calculating Force Strengths, is the de Sitter group, as is described by 
Freund in chapter 21 of his book Supersymmetry (Cambridge 1986)
(Note that chapter 21 is a Non-Supersymmetry chapter leading up
to a Supergravity description in the following chapter 22):
"... Einstein gravity as a gauge theory ... we expect a set of gauge fields w^ab_u for 
the Lorentz group and a further set e^a_u for the translations, ...
Everybody knows though, that Einstein's theory contains but one spin two field,
originally chosen by Einstein as  g_uv  =  e^a_u  e^b_v  n_ab
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(n_ab = Minkowski metric).
What happened to the w^ab_u ?
The field equations obtained from the Hilbert-Einstein action by varying the 
w^ab_u are algebraic in the w^ab_u ... permitting us to express the w^ab_u in 
terms of the e^a_u 
...
The w do not propagate ...
We start from the four-dimensional de-Sitter algebra ... so(3,2).
Technically this is the anti-de-Sitter algebra ... 
We envision space-time as a four-dimensional manifold M.
At each point of M we have a copy of SO(3,2) (a fibre ...) ...
and we introduce the gauge potentials (the connection) h^A_mu(x)
A = 1,..., 10 , mu = 1,...,4. Here x are local coordinates on M.
From these potentials h^A_mu we calculate the field-strengths
(curvature components) [let @ denote partial derivative]
R^A_munu = @_mu h^A_nu - @_nu h^A_mu + f^A_BC h^B_mu h^C_nu
...[where]... 
the structure constants f^C_AB ...[are for]... the anti-de-Sitter algebra ....
We now wish to write down the action S as an integral over
the four-manifold M ... S(Q) = INTEGRAL_M R^A /\ R^B Q_AB
where Q_AB are constants ... to be chosen ... we require
... the invariance of S(Q) under local Lorentz transformations
... the invariance of S(Q) under space inversions ...
...[ AFTER A LOT OF ALGEBRA THAT I WON'T TYPE HERE ]...
we shall see ...[that]... the action becomes invariant under all local [anti]de-Sitter 
transformations ...[and]... we recognize ... the familiar 
Hilbert-Einstein action with cosmological term in vierbein notation ...
Variation of the vierbein leads to the Einstein equations with cosmological term. 
Variation of the spin-connection ... in turn ... yield the torsionless Christoffel 
connection ... the torsion components ... now vanish. 
So at this level full sp(4) invariance has been checked. 
... Were it not for the assumed space-inversion invariance ... 
we could have had a parity violating gravity. ... 
Unlike Einstein's theory ...[MacDowell-Mansouri].... does not require Riemannian 
invertibility of the metric. ... the solution has torsion ... produced by an interference 
between parity violating and parity conserving amplitudes. 
Parity violation and torsion go hand-in-hand. 
Independently of any more realistic parity violating solution of the gravity 
equations this raises the cosmological question whether 
the universe as a whole is in a space-inversion symmetric configuration. ...". 
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At this stage, we have reconciled the first 3 of the 4 differences 
between our E8 Physics Model and conventional Gravity plus the 
Standard Model. Now we turn attention to

Second and Third Fermion Generations: 

As to the existence of 3 Generations of Fermions, 
note that the 8 First Generation Fermion Particles 
and the 8 First Generation Fermion AntiParticles 
can each be represented by the 8 basis elements of the Octonions O,  
and 
that the Second and Third Generations can be represented by  
 Pairs of Octonions OxO 
  and 
 Triples of Octonions OxOxO 
respectively. 

When the non-unitary Octonionic 8-dim spacetime is reduced to the 
Kaluza-Klein M4 x CP2 at the End of Inflation, 
there are 3 possibilities for a fermion propagator from point A to point B:  

 1 - A and B are both in M4, so its path can be represented by the 
 single O;  

 2 - Either A or B, but not both, is in CP2, so its path must be 
 augmented by one projection from CP2 to M4, which projection 
 can be represented by a second O, giving a second generation OxO; 
 
 3 - Both A and B are in CP2, so its path must be augmented by 
 two projections from CP2 to M4, which projections can be 
 represented by a second O and a third O, 
 giving a third generation OxOxO.  
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E8 Physics Fermions: 3 Conformal Generations
Frank Dodd (Tony) Smith, Jr. - 2012

viXra 1212.0046

The E8 Lie Algebra of the E8 Physics Model contains two D4 Lie subalgebras: 
248-dim E8 = 120-dim D8 + 128-dim half-spinor of D8
120-dim D8 = 28-dim D4 + 28-dim D4 + 64-dim D8 / D4xD4

One of the D4 contains an A2 = SU(3) Lie subalgebra that represents 
the Color Force of the Standard Model. 
The Weak and Electromagnetic Forces are produces by a Batakis mechanism 
(see Class. Quantum Grav. 3 (1986) L99-L105 by N. A. Batakis) in which 
spacetime is 8-dimensional Kaluza-Klein M4 x CP2. 
Color Force SU(3) acts globally on CP2 = SU(3) / SU(2)xU(1) and, 
due to Kaluza-Klein structure, acts as local gauge group on M4 Minkowski spacetime. 
Local gauge group action of Weak SU(2) and Electromagnetic U(1) Forces comes from 
their being local isotropy groups of the symmetric space CP2. 

Casimir Operators describe some physical properties of the Standard Model Forces: 

A0 Lie algebra U(1) has trivial Weyl Group 1 
and trivial Casimir of degree 1 
so that the Photon carries no charge.  

A1 Lie algebra SU(2) has Weyl Group S2 of order 2! = 2 
and quadratic Casimir of degree 2 representing isospin 
so that SU(2) Weak Bosons can carry Electromagnetic Charge. 

A2 Lie algebra SU(3) has Weyl Group S3 of order 3! = 6  
and two Casimir Operators of degrees 2 and 3: 
a quadratic Casimir representing 2 { + , - } isospin charge states and 
a cubic Casimir representing 3 { red, green, blue } colors 
so that SU(3)  Gluons can carry Electromagnetic Charge and Color Charge.

The other D4 contains an A3 = D3 Conformal Lie subalgebra that represents 
Gravity by a generalized MacDowell-Mansouri mechanism (see section 14.6 of 
Rabindra Mohapatra's book "Unification and Supersymmetry", 2nd edition, Springer-Verlag 1992). 
The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his books "Lie Groups, Lie Algebras, and Some of Their Applications", Wiley 1974, and 
"Lie Groups, Physics, and Geometry", Cambridge 2008. 

The Conformal Group has a Weyl Group of 2^2 x 3! = 24 elements 
and has 3 Casimir Operators of degrees 2 and 4 and 6/2 = 3. 

The Conformal degree 3 Casimir represents the 3 Generations of Fermions 
(instead of the 3 colors as in the case of the Standard Model D4 of E8). 



In its D3 Spin(2,4) form the Conformal Lie algebra can be represented 
as a 6x6 antisymmetric real matrix: 

    0      J1     J2     M1     A1     G1 

  -J1      0      J3     M2     A2     G2

  -J2    -J3      0      M3     A3     G3

  -M1   -M2    -M3     0     A4     G4

  -A1    -A2    -A3   -A4     0       G5

  -G1  -G2   -G3    -G4   -G5      0

{J1,J2,J3} form a Spin(0,3) subalgebra of Spin(2,4) and produce 
a quadratic Casimir Operator that represents an Angular Momentum Operator.  

Adding {M1,M2,M3} forms a Spin(1,3) subalgebra of Spin(2,4) and produces 
a second quadratic Casimir Operator that represents a Laplace-Runge-Lenz Operator. 

Adding {A1,A2,A3} and {A4} forms a Spin(2,3) AntiDeSitter subalgebra of Spin(2,4) 
with a quartic Casimir Operator that is a combination of {M1,M2,M3} and {A1,A2,A3}. 
{A1,A2,A3}  represent Momentum and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

Adding {G1,G2,G3} and {G4}  and {G5} forms the full Spin(2,4) and produces 
a cubic Casimir Operator for representation of 3 Generations of Fermions. 
The {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons. 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

Adding {G5} represents HIggs/Fermion mass of Ordinary Matter. 

The Higgs as a Fermionic Condensate gives mass to Fermions. 
The fundamental Fermion Particles are those of the First Generation:

{neutrino, red down quark, green down quark, blue down quark; 
electron , red up quark ,     green up quark ,    blue up quark} 

They can be represented as basis elements {1,i,j,k,E,I,J,K} of Octonions O. 

Each of {A4} and {G4}  and {G5} can represent the mass of Fundamental Fermions. 



The {A4} Conformal substructure 

                               0      A4

                             -A4     0 
                        
represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 

                                0      A4

                             -A4     0       G5

                                      -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} and {G5}  plus {G4} Conformal substructure 

                               0      A4     G4

                             -A4     0       G5

                             -G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

Fermion AntiParticles are represented in a similar way. 

Combinatorics of O and OxO and OxOxO produce realistic Fermion masses, 
as calculated in detail in viXra 1108.0027
The Third Generation Truth Quark (Tquark) is by far the most massive Fermion 
so the Higgs as a Fermionic Condensate is effectively a Tquark Condensate. 

Note: 
E8 has 8 Casimir Operators of degrees 2, 8, 12, 14, 18, 20, 24, 30
The Conformal quadratic 2 is in E8, the Conformal quartic 4 is in the 8 of E8, 
and the Conformal cubic 6/2 = 3 is in the 12 of E8. 
D8 has 8 Casimir Operators of degrees 2, 4,   6,   8, 10, 12, 14,   8
The Conformal quadratic 2 and quartic 4 are in D8 and the Conformal cubic 6/2 = 3 is in the 6 of D8.
D4 has 4 Casimir Operators of degrees 2, 4,   6,   4
The Conformal quadratic 2 and quartic 4 are in D4 and the Conformal cubic 6/2 = 3 is in the 6 of D4.



The Conformal Group in the form SU(2,2) = Spin(2,4) is described by 
Robert Gilmore in his book "Lie Groups, Physics, and Geometry", Cambridge 2008: 

"... 8x8 matrices acting on the four coordinates and the four momenta ... satisfy 
an antisymmetric ... symplectic metric ... preserve[d by the] ... group ... Sp(8:R)  
...[and a]... 
symmetric metric ... with signature (+4,-4) ... preserve[d by the] ... group ... SO(4,4) ... 

 
... The fifteen-dimensional Lie algebra for the Dirac equation is ... summarized by the 
6x6 matrix 

... three ... operators A4 , G4 , G5 close under commutation and span ... so(2,1) ... 
The Casimir operator for this [sub]algebra is C^2 = G5^2 - G4^2 - A4^2 ...[ It can 
be ]... used to determine eigenstates and energy eigenvalues ...".

{J1,J2,J3} represent Angular Momentum. {M1,M2,M3} represent LaPlace-Runge-Lenz.
{A1,A2,A3} represent Momentum. 
{G1,G2,G3} represent Higgs for W-Bosons and Momentum of Universe Expansion. 
 {A4} and {G4}  and {G5} represent Energy/Mass including Higgs mass for Fermions.

The {A4} Conformal substructure 
   0      A4     
-A4     0       

represents First Generation Fermion Particles as Octonion basis elements O. 

The {A4} plus {G5}  Conformal substructure 
0      A4     

      -A4      0      G5
              -G5      0

represents Second Generation Fermion Particles as Octonion Pairs OxO. 

The {A4} plus {G5}  plus {G4} Conformal substructure 
  0      A4     G4
 -A4     0       G5
-G4   -G5      0

represents Third Generation Fermion Particles as Octonion Triples OxOxO. 

SUMMARY: 



The Lorentz Group is represented by 6 generators 

    0      J1     J2     M1       
  -J1      0      J3     M2        
  -J2    -J3      0      M3       
  -M1   -M2   -M3     0       

There are two ways to extend the Lorentz Group 
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira): 

To the Poincare Group with No Cosmological Constant by adding 4 generators  

    0      J1     J2     M1     A1   
  -J1      0      J3     M2     A2    
  -J2    -J3      0      M3     A3   
  -M1   -M2   -M3     0      A4   
  -A1    -A2   -A3   -A4      0    

{A1,A2,A3} represent Momentum  and {A4} represents Energy/Mass of Poincare Gravity  
and its Dark Matter Primordial Black Holes. 

and to the semidirect product of Lorentz and 4 Special Conformal generators 
to get a Non-Zero Cosmological Constant for Universe Expansion

    0      J1     J2     M1              G1 
  -J1      0      J3     M2              G2
  -J2    -J3      0      M3              G3
  -M1   -M2   -M3     0               G4

  -G1   -G2   -G3   -G4               0

so that {G1,G2,G3} represent 3 Higgs components giving mass to 3 Weak Bosons 
and {G4} represents massive Higgs Scalar as Fermion Condensate. 
As Special Conformal and Scale Conformal degrees of freedom they also represent 
the Momentum of Expansion of the Universe and its Dark Energy. 

One additional generator {G5} represents HIggs/Fermion mass of Ordinary Matter.

All 15 generators combine to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4)

    0      J1     J2     M1     A1     G1 
  -J1      0      J3     M2     A2     G2
  -J2    -J3      0      M3     A3     G3
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
  -G1   -G2   -G3   -G4   -G5       0

Dark Energy - Dark Mattter - Ordinary Matter:



In E8 Physics, our 4-dimensional Physical SpaceTime Universe begins as a relatively 
small spatial volume in which all 15 generators of Conformal SU(2,2) = Spin(2,4) 
including all 4 Special Conformal and Scale Conformal generators are fully effective.

 
Rabindra Mohapatra (in section 14.6 of "Unification and Supersymmetry," 2nd edition, 
Springer-Verlag 1992) said: "... we start with a Lagrangian invariant under full local 
conformal symmetry and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for constant ... 
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". I view PHI as 
corresponding to the Higgs 3 Special Conformal generators {G1,G2,G3} that are frozen 
fixed during expansion in some regions of our Universe to become Gravitationally 
Bound Domains (such as Galaxies) like icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) have no 
Expansion Momentum we only see there the Poincare Part of Conformal Gravity 
plus the Higgs effects of {G4}  and {G5} and the ElectroWeak Broken Symmetry caused 
by freezing-out fixing {G1,G2,G3}: 

    0      J1     J2     M1     A1      - 
  -J1      0      J3     M2     A2      -
  -J2    -J3      0      M3     A3      -
  -M1   -M2   -M3     0      A4     G4
  -A1    -A2   -A3   -A4      0       G5
     -        -        -    -G4    -G5      0

Dark Energy - Dark Mattter - Ordinary Matter:



Sagittarius A* (Sgr A*) is a very massive black hole in the center of our Galaxy 
into which large amounts of Hydrogen fall. As the Hydrogen approaches Sgr A* it 
increases in energy, ionizing into protons and electrons, and eventually producing a 
fairly dense cloud of infalling energetic protons whose collisions with ambient protons 
are at energies similar to the proton-proton collisions at the LHC. 

LHC diphoton histograms for ATLAS and CMS as of mid-2012 clearly show a peak that 
probably is evidence of a Higgs boson with mass around 125 GeV.

Andrea Albert at The Fermi Symposium 11/2/2012 said: "... gamma rays detectable by 
the Fermi Large Area Telescope [ FLAT ] ...

... Line-like Feature near 135 GeV ... localized in the galactic center ...". 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



In addition to the Galactic Center observations, 
Fermi LAT looked at gamma rays from Cosmic Rays hitting Earth's atmosphere 

by looking at the Earth Limb. 

Andrea Albert at The Fermi Symposium 11/2/2012 also said: "... Earth Limb is a bright 
gamma-ray source ... From cosmic-ray interactions in the atmosphere ...

... Line-like feature ... at 135 GeV  .. Appears when LAT is pointing at the Limb ...". 

Since 90% of high-energy Cosmic Rays are Protons and since their collisions with 
Protons and other nuclei in Earth's atmosphere produce gamma rays, 
the 135 GeV Earth Limb Line seen by Fermi LAT is also likely to be the Higgs 
produced by collisions analagous to those at the LHC.

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Olivier K. in a comment in Jester's blog on 10 November 2012 said: 
"... Could the 135GeV bump be related ... to current Higgs ...  properties ? ... 
The coincidence between GeV figures ...[ for LHC ] Higgs mass and 
this [ Fermi LAT ] bump is thrilling for an amateur like me...". 

Jester in his resonaances blog on 17 April 2012 said, about Fermi LAT:  
"... the plot shows the energy of *single* photons as measured by Fermi, 
not the invariant mass of photon pairs ...". 

Since the LHC 125 GeV peak is for "invariant mass of photon pairs"  
and the Fermi LAT 135 GeV peak is for ""single" photons" 

how could both correspond to a Higgs mass state around 130 GeV ? 

The LHC sees collisions of high-energy protons (red arrows) forming Higgs (blue dot) 

with the Higgs at rest decaying into a photon pair (green arrows) 
giving the observed Higgs peak (around 130 GeV) as invariant mass of photon pairs. 

Fermi LAT at Galactic Center and Earth Limb sees 
collisions of one high-energy proton with a low-energy (relatively at rest) proton 
forming Higgs 

with Higgs moving fast from momentum inherited from the high-enrgy proton decaying 
into two photons: one with low energy not observed by Fermi LAT 
and the other being observed by Fermi LAT as a high-energy gamma ray carrying 
almost all of the Higgs decay energy (around 130 GeV) as a "single" photon.

Therefore, the coincidence noted by Olivier K. is probably a realistic phenomenon. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Jester, replying to the comment by Olivier K., dismissed the proposal that Fermi LAT 
may have seen the Higgs, saying on 11 November 2012: 
"Afaik, 
there's no model connecting the 130(5)GeV Fermi line to the 125 GeV Higgs." 

so

I hereby propose a model: 
Protons from Hydrogen infalling into Sgr A* acquire enough energy and density 
to produce proton-proton collisions similar to those at the LHC, 
as could Cosmic Ray Protons hitting the Earth's atmosphere,
and 
the 135 GeV Line observed by Fermi LAT is due to proton-proton collisions 
producing Higgs in the diphoton channel 
and 
the125 GeV Higgs-like evidence observed by ATLAS and CMS is also due to 
proton-proton collisions producing Higgs in the diphton channel 
and 
the difference between 135 GeV at Fermi LAT and 125 GeV at LHC 
can be accounted for by comparing details of experimental setup and 
analysis-related assumptions. 

Given that model, 
I propose that Olivier K. be given credit for stating the possibility that 
both Fermi LAT and the LHC have indeed seen the Higgs, 
which is an interesting example of 
mutual confirmation of Collider Physics and Astrophysics observations. 

The {G4} conformal generator that represents both Dark Energy of Universe Expansion 
and the Massive Higgs Scalar as Fermionic Condensate (dominated by third-generation 
Tquark-Tantiquark Condensate) may be involved in the Sgr A* Galactic Center Process. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



Due to its relationship with the Higgs as Tquark-Tantiquark Condensate,  

the Truth Quark might be related by {G4} to Dark Energy of Universe Expansion 

as well as 

by a 3-state mass system due to its interaction with the Higgs as Condensate to 

a Strong Coupling / Composite-Higgs Regime (known as Triviality) 

and 

a Vacuum Instability Regime. 

Sgr A* and Higgs = Tquark-Tantiquark Condensate:



At this point, all four differences have been reconciled, and  
our classical Lagrangian E8 Physics Model describes Gravity as 
well as the Standard Model with a BEHK Higgs mechanism, 
but 
we must now show how to calculate Force Strengths, Particle Masses, 
KM Parameters, and the ratio Dark Energy : Dark Matter : Ordinary Matter 
and 
then compare those calculations with Experimental Observations. 
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Here is a summary of E8 model calculation results.  Since ratios are calculated, 
values for one particle mass and one force strength are assumed. 
Quark masses are constituent masses. Some higher-order results are listed. 

Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
                                                                       
Particle/Force     Tree-Level          Higher-Order                                                                        

e-neutrino             0                 0 for nu_1
mu-neutrino            0             9   x 10^(-3) eV for nu_2
tau-neutrino           0             5.4 x 10^(-2) eV for nu_3

electron               0.5110  MeV     
down                 312.8     MeV   charged pion = 139 MeV
up                   312.8     MeV    proton = 938.25 MeV
                                     neutron - proton = 1.1 MeV

muon                 104.8 MeV          106.2 MeV
strange              625   MeV
charm               2090   MeV

tauon                  1.88 GeV         
beauty                 5.63 GeV
truth(low state)     130    GeV
truth(middle state)  174    GeV
truth(high state)    218    GeV

W+                    80.326 GeV
W-                    80.326 GeV
W0                    98.379 GeV       Z0 = 91.862 GeV

Higgs VEV            252.5 GeV (assumed) Mplanck=1.217x10^19 GeV
Higgs(low state)     126   GeV
Higgs(middle state)  182   GeV
Higgs(high state)    239   GeV

Gravity Gg                1(assumed)
(Gg)(Mproton^2 / Mplanck^2)               5 x 10^(-39)

EM fine structure         1/137.03608

Weak Gw                   0.2535
Gw(Mproton^2 / (Mw+^2 + Mw-^2 + Mz0^2))   1.05 x 10^(-5)   

color force at 0.245 GeV  0.6286          0.106 at 91 GeV

Kobayashi-Maskawa parameters for W+ and W- processes are:
      d                    s                   b
u   0.975                0.222               0.00249 -0.00388i 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
The phase angle d13 is taken to be 1 radian. 
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neutrino mixing matrix:
            nu_1          nu_2           nu_3
nu_e        0.87          0.50           0
nu_m       -0.35          0.61           0.71
nu_t        0.35         -0.61           0.71

As to some higher-order and nonperturbative calculations, one motivation for my 
value of 245 MeV for the basic /\qcd of the color force is the paper of Shifman at 
hep-ph/9501222 in which Shifman said: 
"... a set of data ("high-energy data") yield values of alpha_s(MZ) in the MSbar 
scheme which cluster around 0.125 ... with the error bars 0.005 ... 
The corresponding value of LambdaQCD is about 500 MeV ... These numbers, 
accepted as the most exact results for the strong coupling constant existing at 
present, propagate further into a stream of papers ... devoted to various aspects of 
QCD. The question arises whether Quantum Chromodynamics can 
tolerate these numbers. I will argue below that the answer is negative. 
... I believe that alpha_s(MZ) must be close to 0.11 and the corresponding value of 
LambdaQCD close to 200 MeV (or even smaller). ...
The value of alpha_s (M_Z) emerging from the so called global fits based mainly 
on the data at the Z peak (and assuming the standard model) is three standard 
deviations higher than the one stemming from the low-energy phenomenology. ...”.  
Patrascioiu and Seiler in hep-ph/9609292 said: 
"... the running of alpha_s predicted by perturbation (PT) theory is not correctly 
describing the accelerator experiments at the highest energies. A natural 
explanation is provided by the authors' 1992 proposal  that in fact the true running 
predicted by the nonperturbatively defined lattice QCD is different ...". 
The Patrascioiu and Seiler paper indicates that my crude use of simple perturbative 
QCD running my not be correct. If you look at Figure 2 of their paper, you see 
that their "possible modified running of alpha_s" curve is at 100 GeV close to the 
0.12 range, while their 2-loop PT curve is close to the 0.10 range of my crude 
perturbative calculation. 
So, it may be that nonperturbative effects might bring calculations of my model 
closer to observations. 
Further, it may be difficult to do very accurate nonperturbative QCD calculations, 
based in part on what Morozov and Niemi say in hep-th/0304178 :
"... The field theoretical renormalization group equations have many common 
features with the equations of dynamical systems. ... we propose that besides 
isolated fixed points, the couplings in a renormalizable field theory may also flow 
towards more general, even fractal attractors. This could lead to Big Mess 
scenarios ... ".
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I am not contending that my tree-level calculations are in  exact agreement with 
currently accepted observations. 

I am contending that the overall approximate agreement of my calculations with 
observations of many parameters does indicate that the fundamental structure of 
my E8 physics model is sound. 

My view of constituent quark masses is that they can be (and are in my model) 
meaningful, particularly in nonrelativistic quark models of light-quark hadrons (for 
heavier quarks, the percentage difference between current and constituent masses 
can be relatively small). For example, Guidry, in his book Gauge Field Theories, 
John Wiley (1991), says: 
"... the current masses of the quarks ... are considerably smaller than the constituent 
masses for the lightest quarks Mu = 300 MeV  Md = 300 MeV  ...
... the masses of the constituent quarks presumably reflect a dressing by the 
confinement mechanism ... understanding of the relationship between current 
masses and constituent masses awaits a first-principles solution of the QCD bound-
state problem. ... Nevertheless, nonrelativistic models of quark structure for 
hadrons have been found to work surprisingly well, even for light hadrons. ...". 
As I said in quant-ph/9806023 : 
“... The effectiveness of the NonRelativistic Quark Model of hadrons can be 
explained by Bohm’s quantum theory applied to a fermion confined in a box, in 
which the fermion is at rest because its kinetic energy is transformed into PSI-field 
potential energy. ...”.
Further, Georgi, in his book Weak Interactions and Modern Particle Theory, 
Benjamin-Cummings (1984), says: 
"... Successes of the Nonrelativistic Quark Model ... 
... The first striking success is that the baryon masses are given correctly by this 
picture ... The leading contribution to the baryon mass in the nonrelativistic limit is 
just the sum of the constituent quark masses. ... A good picture of the baryon 
masses is obtained if we take ... mu = md =...= 360 MeV ... ms = 540 MeV ...
... With these masses, the octet baryon magnetic moments are ...[in]... excellent ... 
agreement ... with the data ... The success ... in giving not only the ratios of the 
baryon  magnetic moments, but even their overall scale, seems ... to be very 
significant. ... The mystery of the connection between QCD and the quark model 
remains ...". 
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My view is that the structure of my E8 model, in which constituent quark masses 
are calculated from volumes of bounded complex domains and their Shilov 
boundaries, may shed some light on the connection between QCD current masses 
and constituent masses. In particular, those geometric volumes may be related to 
effective summation over a lot of QCD states to produce a bound-state constituent 
result. 

Two other higher-order calculations in my E8 model are:

1 - For the muon, my tree-level calculation is 104.8 MeV and the accepted 
observational value is about 105.6 MeV. All I have done is to note that the 
difference seems to me to be well within the range of radiative corrections. For 
example, following Bailin and Love, in their book Introduction to Gauge Field 
Theory, IOP (rev ed 1993): 

2 - For the proton-neutron mass difference (which is zero in my E8 model at tree 
level) further calculation involving connections between down valence quarks and 
virtual sea strange quarks gives a value of 1.1 MeV for the neutron mass excess 
over the proton mass, which is close to the accepted value of about 1.3 MeV. 
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Force Strengths: 

The primary postulate for my E8 physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, 
which naturally gives a real Clifford algebra, so that physics is described by a very 
large real Clifford algebra (a generalized hyperfinite II1 von Neumann factor) that 
can be seen as a tensor product of a lot of Cl(16) Clifford Algebras, each of which 
contains an E8 Lie Algebra. 

Then:

1 - Since Cl(16) = Cl(8)xCl(8) it is clear that Cl(8) describes physics locally and it 
is also clear that 248-dim E8 in Cl(16) can be described in terms of 256-dim Cl(8) 
which has an Octonionic 8-dim Vector Space.  

2 - At low (after Inflation) energies a specific quaternionic submanifold freezes 
out, splitting the 8-dim spacetime into a 4+4 = 8-dim M4xCP2 Kaluza-Klein. 

3 - Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the E8 
Physics Lagrangian that is integrated over a base manifold that is 8-dim M4xCP2 
Kaluza-Klein. This shows that the Force Strength is made up of two parts: 
 the relevant spacetime manifold of gauge group global action
  and
 the relevant symmetric space manifold of gauge group local action.

4 -Roughly, the 4-dim spacetime Lagrangian gauge boson term is:
the integral over spacetime as seen by gauge boson acting globally of the gauge 
force term of the gauge boson acting locally for the gauge bosons of each of the 
four forces:

 U(1) for electromagnetism
 SU(2) for weak force
 SU(3) for color force
 Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by 
   the MacDowell-Mansouri mechanism.
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Look at the basic Lagrangian of a gauge theory model:

 Integral over Spacetime of
 Gauge Boson Force Term
 
In the conventional picture, 
for each gauge force the gauge boson force term contains the force strength, 
which in Feynman's picture is the amplitude to emit a gauge boson, 
and can also be thought of as the probability = square of amplitude, 
in an explicit ( like g |F|^2 ) or an implicit ( incorporated into the |F|^2 ) form.
Either way, 
the conventional picture is that the force strength g is an ad hoc inclusion.
 
My E8 Physics model does not put in force strength g ad hoc,
but
constructs the integral such that the force strength emerges naturally from the 
geometry of each gauge force.
 
To do that, for each gauge force:

1 - make the spacetime over which the integral is taken be spacetime as it is seen 
by that gauge boson, that is, in terms of the symmetric space with global  
symmetry of the gauge boson:

the U(1) photon sees 4-dim spacetime as T^4 = S1 x S1 X S1 x S1
the SU(2) weak boson sees 4-dim spacetime as S2 x S2
the SU(3) weak boson sees 4-dim spacetime as CP2
the Spin(5) of gravity sees 4-dim spacetime as S4.
 
2 - make the gauge boson force term have the volume of the Shilov boundary 
corresponding to the symmetric space with local symmetry of the gauge boson. 
The nontrivial Shilov boundaries are:

for SU(2) Shilov = RP^1xS^2
for SU(3) Shilov = S^5
for Spin(5) Shilov = RP^1xS^4
 
The result is (ignoring technicalities for exposition) the geometric factor for force 
strength calculation. 
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Each force is related to a gauge group:

U(1) for electromagnetism
SU(2) for weak force
SU(3) for color force
Spin(5) - compact version of antiDeSitter Spin(2,3) for gravity by the MacDowell-
Mansouri mechanism
 
Global:

Each gauge group is the global symmetry of a symmetric space
S1 for U(1)
S2 = SU(2)/U(1) = Spin(3)/Spin(2) for SU(2)
CP2 = SU(3)/SU(2)xU(1) for SU(3)
S4 = Spin(5)/Spin(4) for Spin(5)
 
Local:

Each gauge group is the local symmetry of a symmetric space
U(1) for itself
SU(2) for Spin(5) / SU(2)xU(1)
SU(3) for SU(4) / SU(3)xU(1)
Spin(5) for Spin(7) / Spin(5)xU(1)
 
The nontrivial local symmetry symmetric spaces correspond to bounded complex 
domains

SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball)
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5
The nontrivial bounded complex domains have Shilov boundaries
SU(2) for Spin(5) / SU(2)xU(1) corresponds to IV3 Shilov = RP^1xS^2
SU(3) for SU(4) / SU(3)xU(1) corresponds to B^6 (ball) Shilov = S^5
Spin(5) for Spin(7) / Spin(5)xU(1) corresponds to IV5 Shilov = RP^1xS^4
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Global and Local Together:

Very roughly (see my web site tony5m17h.net and papers for details), 
think of the force strength as
 the integral over the global symmetry space of
 the physical (ie Shilov Boundary) volume=strength of the force.

That is (again very roughly and intuitively):

the geometric strength of the force is given by the product of
the volume of a 4-dim thing with global symmetry of the force and
the volume of the Shilov Boundary for the local symmetry of the force.

When you calculate the product volumes (using some tricky normalization stuff), 
you see that roughly:

Volume product for gravity is the largest volume
so since (as Feynman says) force strength = probability to emit a gauge boson 
means that the highest force strength or probability should be 1
I normalize the gravity Volume product to be 1, and so roughly get:

Volume product for gravity = 1
Volume product for color = 2/3
Volume product for weak = 1/4
Volume product for electromagnetism = 1/137
 

There are two further main components of a force strength:

 1 - for massive gauge bosons, a suppression by a factor of 1 / M^2
 2 - renormalization running (important for color force).
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Consider  Massive Gauge Bosons:

I consider gravity to be carried by virtual Planck-mass black holes, so that the 
geometric strength of gravity should be reduced by 1/Mp^2
I consider the weak force to be carried by weak bosons, so that the geometric 
strength of gravity should be reduced by 1/MW^2
That gives the result:

gravity strength = G (Newton's G)
color strength = 2/3
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137
 
Consider Renormalization Running for the Color Force::
That gives the result:

gravity strength = G (Newton's G)
color strength = 1/10 at weak boson mass scale
weak strength = G_F (Fermi's weak force G)
electromagnetism = 1/137

The use of compact volumes is itself a calculational device, because it would be 
more nearly correct, instead of
 the integral over the compact global symmetry space of
 the compact physical (ie Shilov Boundary) volume=strength of the force
to use
 the integral over the hyperbolic spacetime global symmetry space of
 the noncompact invariant measure of the gauge force term.

However, since the strongest (gravitation) geometric force strength is to be 
normalized to 1, the only thing that matters is ratios, 
and the compact volumes (finite and easy to look up in the book by Hua) 
have the same ratios as the noncompact invariant measures.

In fact, I should go on to say that continuous spacetime and gauge force geometric 
objects are themselves also calculational devices, and
that it would be even more nearly correct to do the calculations with respect to a 
discrete generalized hyperdiamond Feynman checkerboard.
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Here are more details about the force strength calculations:

The force strength of a given force is
 
alphaforce = (1 / Mforce^2 ) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the target vertex).
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The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian                 Type       mforce     Qforce 
Group       Symmetric                  of 
                   Space                      Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5            4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3             2       RP^1xS^2 
 
U(1)           -                                    -                1         - 
 
The geometric volumes needed for the calculations are mostly taken from the book 
Harmonic Analysis of Functions of Several Complex Variables in the Classical 
Domains (AMS 1963, Moskva 1959, Science Press Peking 1958) 
by L. K. Hua [with unit radius scale].
Note that
Force         M                          Vol(M)
 
gravity     S^4              8pi^2/3 - S^4 is 4-dimensional 

color       CP^2            8pi^2/3 - CP^2 is 4-dimensional
 
weak   S^2 x S^2         2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                                    4-dim S^2 x S^2 =
                                    = topological boundary of 6-dim 2-polyball 
                                    Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 
                                    = 2-dim surface frame of 4-dim S^2 x S^

e-mag      T^4              4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 
                                    4-dim T^4 = S^1 x S^1 x S^1 x S^1 =
                                    = topological boundary of 8-dim 4-polydisk
                                    Shilov Boundary of 8-dim 4-polydisk = 
                                    = S^1 + S^1 + S^1 + S^1 = 
                                    = 1-dim wire frame of 4-dim T^4
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Note ( thanks to Carlos Castro for noticing this ) that the volume lisrted for S5 is 
for a squashed S5, a Shilov boundary of the complex domain corresponding to the 
symmetric space SU(4) / SU(3) x U(1).
Note ( thanks again to Carlos Castro for noticing this ) also that the volume listed 
for CP2 is unconventional, but physically justified by noting that S4 and CP2 can 
be seen as having the same physical volume, with the only difference being 
structure at infinity.
Also note that for U(1) electromagnetism, whose photon carries no charge, the 
factors Vol(Q) and Vol(D) do not apply and are set equal to 1, and from another 
point of view, the link manifold to the target vertex is trivial for the abelian neutral 
U(1) photons of Electromagnetism, so we take QE and DE to be equal to unity.
 
Force       M          Vol(M)         Q             Vol(Q)       D             Vol(D) 
 
gravity    S^4        8pi^2/3     RP^1xS^4    8pi^3/3    IV5           pi^5/2^4 5! 
 
color      CP^2       8pi^2/3        S^5           4pi^3       B^6(ball)   pi^3/6 
 
weak    S^2xS^2    2x4pi      RP^1xS^2     4pi^2       IV3            pi^3/24 
 
e-mag      T^4         4x2pi           -                  -             -                    - 
 
Using these numbers, the results of the calculations are the relative force strengths
at the characteristic energy level of the generalized Bohr radius of each force:
 
Gauge     Force         Characteristic        Geometric       Total 
Group                          Energy                   Force            Force 
                                                                  Strength       Strength 
 
Spin(5)  gravity       approx 10^19 GeV       1           GGmproton^2 
                                                                                   approx 5 x 10^-39 
 
SU(3)     color         approx 245 MeV      0.6286          0.6286 
 
SU(2)      weak        approx 100 GeV      0.2535        GWmproton^2 
                                                                                     approx 1.05 x 10^-5 
 
U(1)      e-mag         approx 4 KeV       1/137.03608    1/137.03608 
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The force strengths are given at the characteristic energy levels of their forces, 
because the force strengths run with changing energy levels.
 
The effect is particularly pronounced with the color force.
 
The color force strength was calculated using a simple perturbative QCD 
renormalization group equation at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                    0.166 
 
    34 GeV                    0.121 
 
    91 GeV                    0.106 
 
Taking other effects, such as Nonperturbative QCD, into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV
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Fermion Masses: 

The primary postulate for my E8 physics model is:

0 - I start with the emergence from the void of a binary choice, like Yin-Yang, 
which naturally gives a real Clifford algebra, so that physics is described by a very 
large real Clifford algebra (a generalized hyperfinite II1 von Neumann factor) that 
can be seen as a tensor product of a lot of Cl(16) Clifford Algebras, each of which 
contains an E8 Lie Algebra. 

Then:

1 - Since Cl(16) = Cl(8)xCl(8) it is clear that Cl(8) describes physics locally and it is also clear 
that 248-dim E8 in Cl(16) can be described in terms of 256-dim Cl(8) which has two 
Octonionic 8-dim half-spinor spaces with physical interpretation by which first-
generation fermion particles correspond to octonion basis 
of Spin(8) +half-spinors

 1 to e-neutrino
 i to red down quark
 j to green down quark
 k to blue down quark
 E to electron
 I to red up quark
 J to green up quark
 K to blue up quark

and first-generation fermion antiparticles correspond to octonion basis 
of Spin(8) -half-spinors

 1 to e-antineutrino
 i to red down antiquark
 j to green down antiquark
 k to blue down antiquark
 E to positron
 I to red up antiquark
 J to green up antiquark
 K to blue up antiquark
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2 - The two Spin(8) 8-dim half-spinors and the Spin(8) 8-dim vectors are all related 
to each other by Triality. Modifying Steven Weinberg’s description of physics 
Lagrangians in his book “Elemetary Particles and the Laws of Physics: The 1986 
Dirac Memorial Lectures” to apply to 8-dim spacetime gives this quote 

from which it is clear that at high (UltraViolet) energies in the E8 physics model 
gauge boson terms have dimension 1 in the Lagrangian and fermion terms have 
dimension 7/2 in the Lagrangian, so that the Triality gives a Subtle Supersymmetry
whereby 
 Total Boson Lagrangian Dimensionality = 28 x 1 = 28 
  is exactly balanced by 
 Total Fermion Lagrangian Dimensionality = 8 x 7 / 2 = 28
thus 
the Triality Subtle Supersymmetry shows UltraViolet Finiteness of the E8 model

3 - At low (after Inflation) energies a specific quaternionic submanifold freezes 
out, splitting the 8-dim spacetime into a 4+4 = 8-dim M4xCP2 Kaluza-Klein and 
creating second and third generation fermions that can live in the 4-dim internal symmetry space 
and correspond respectively to pairs and triples of octonion basis elements, 
4 - Cl(8) bivector Spin(8) is the D4 Lie algebra two copies of which are in the E8 
Physics Lagrangian that is integrated over a base manifold that is 8-dim M4xCP2 
Kaluza-Klein. 

5 - Roughly, the 4-dim spacetime Lagrangian fermion term is integral over 
spacetime of spinor fermion term
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In the conventional picture, the spinor fermion term is of the form m S S* where m 
is the fermion mass and S and S* represent the given fermion. 
Although the mass m is derived from the Higgs mechanism, the Higgs coupling 
constants are, in the conventional picture, ad hoc parameters, so that effectively the 
mass term is, in the conventional picuture, an ad hoc inclusion.

My E8 model does not put in the mass m as an ad hoc Higgs coupling value,
but
constructs the Lagrangian integral such that the mass m emerges naturally from the 
geometry of the spinor fermions.

To do that, 
make the spinor fermion mass term have the volume of the Shilov boundary 
corresponding to 
the symmetric space with LOCAL symmetry of the Spin(8) gauge group 
with respect to which the first generation spinor fermions are 
seen as +half-spinor and -half-spinor spaces.

Note that due to Triality, 
Spin(8) can act on those 8-dimensional half-spinor spaces similarly to the way it 
acts on 8-dimensional vector spacetime prior to dimensional reduction.

Then, take the the spinor fermion volume to be the Shilov boundary corresponding 
to the same symmetric space on which Spin(8) acts as a local gauge group that is 
used to construct 8-dimensional vector spacetime:

 the symmetric space Spin(10) / Spin(8)xU(1)
 corresponds to a bounded domain of type IV8
 whose Shilov boundary is RP^1 x S^7

Since all the first generation fermions see the spacetime over which the integral is 
taken in the same way ( unlike what happens for the force strength calculation ), 
the only geometric volume factor relevant for calculating first generation fermion 
mass ratios is in the spinor fermion volume term.

Since fermions in this model correspond to Kerr-Newman Black Holes, the quark 
mass in this model is a constituent mass.
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Consider a first-generation massive lepton (or antilepton, i.e., electron or positron). 
For definiteness, consider an electron E (a similar line of reasoning applies to the 
positron).
Gluon interactions do not affect the colorless electron ( E )
By weak boson interactions or decay, an electron ( E ) can only be taken into itself 
or a massless ( at tree level ) neutrino.
As the lightest massive first-generation fermion, the electron cannot decay into a 
quark.
Since the electron cannot be related to any other massive Dirac fermion,
its volume V(electron) is taken to be 1.

Consider a first-generation quark (or antiquark). 
For definiteness, consider a red down quark I (a similar line of reasoning applies to 
the others of the first generation).
By gluon interactions, the red quark ( I ) can be interchanged with the blue and 
green down quarks ( J and K ).
By weak boson interactions, it can be taken into the red, blue, and green up quarks 
( i, j, and k ).
Given the up and down quarks, pions can be formed from quark-antiquark pairs, 
and the pions can decay to produce electrons ( E ) and neutrinos ( 1 ).
Therefore first-generation quarks or antiquarks can by gluons, weak bosons, or 
decay occupy the entire volume of the Shilov boundary RP1 x S7, which volume is 
pi^5 / 3, so its volume V(quark) is taken to be pi^5 / 3.
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Consider graviton interactions with first-generation fermions. 
Since MacDowell-Mansouri gravitation comes from 10 Spin(5) gauge bosons, 
8 of which are charged (carrying color or electric charge) 
as shown in the root Spin(5) root vector diagram
 
          * 

     *         *

          
o                   o      Spin(5) root vector diagram 

     *         *

          *

in which the 6 root vectors * correspond to color carrying gauge bosons act 
similarly to the action of the 6 color-charged SU(3) gluons shown in the SU(3) root 
vector diagram
 
          * 

     *         *

          
                            SU(3) root vector diagram 

     *         *

          *
 

The 2 charged Spin(5) gravitons denoted by o carry electric charge. 
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However, even though the electron carries electric charge, 
the electric charge carrying Spin(5) gravitons can only change the electron into a 
( tree-level ) massless neutrino,
 so the Spin(5) gravitons do not enhance the electron volume factor, 
which remains electron volume (taking gravitons into account) = V(electron) = 1

Since the quark carries color charge, 
Spin(5) graviton action on its color charge multiplies its volume V(quark) by 6, 
giving
quark gravity-enhanced volume = 6 x V(quark) = 6 pi^5 / 3 = 2 pi^5
The 2 Spin(5) gravitons carrying electric charge only cannot change quarks into 
leptons, so they do not enhance the quark volume factor, so we have (where md is 
down quark mass, mu is up quark mass, and me is electron mass)
md / me = mu / me = 2 pi^5 / 1 = 2 pi^5 = 612.03937
 
The proton mass is calculated as the sum of the constituent masses of its 
constituent quarks
mproton = mu + mu + md = 938.25 MeV
which is close to the experimental value of 938.27 MeV.

In the first generation,
 each quark corresponds to a single octonion basis element 
and the up and down quark constituent masses are the same:
First Generation - 8 singletons - mu / md = 1
Down - corresponds to 1 singleton - constituent mass 312 MeV
Up - corresponds to 1 singleton - constituent mass 312 MeV
 
Second and third generation calculations are generally more complicated. 
Combinatorics indicates that in higher generations the up-type quarks are heavier 
than the down-type quarks. 
The third generation case, 
in which the fermions correspond to triples of octonions, 
is simple enough to be used here as an illustration of the combinatoric effect:
Third Generation
8^3 = 512 triples
mt / mb = 483 / 21 = 161 / 7 = 23
down-type (Beauty) - corresponds to 21 triples - constituent mass 5.65 GeV
up-type (Truth) - corresponds to 483 triples - constituent mass 130 GeV
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Here are more details about the fermion mass calculations:

Fermion masses are calculated as a product of four factors: 

 V(Qfermion) x N(Graviton) x N(octonion) x Sym
 
 V(Qfermion) is the volume of the part of the half-spinor fermion particle 
 manifold S^7 x RP^1 that is related to the fermion particle by photon, weak 
 boson, and gluon interactions.
 
 N(Graviton) is the number of types of Spin(0,5) graviton related to the 
 fermion. The 10 gravitons correspond to the 10 infinitesimal generators of 
 Spin(0,5) = Sp(2). 2 of them are in the Cartan subalgebra. 6 of them carry 
 color charge, and may therefore be considered as corresponding to quarks. 
 The remaining 2 carry no color charge, but may carry electric charge and so 
 may be considered as corresponding to electrons. One graviton takes the 
 electron into itself, and the other can only take the first-generation electron 
 into the massless electron neutrino. Therefore only one graviton should 
 correspond to the mass of the first-generation electron. The graviton number 
 ratio of the down quark to the first-generation electron is therefore 6/1 = 6.

 N(octonion) is an octonion number factor relating up-type quark masses to 
 down-type quark masses in each generation.

 Sym is an internal symmetry factor, relating 2nd and 3rd generation massive 
 leptons to first generation fermions. It is not used in first-generation 
 calculations.
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The ratio of the down quark constituent mass to the electron mass is then 
calculated as follows:

Consider the electron, E. 
By photon, weak boson, and gluon interactions, E can only be taken into 1, the 
massless neutrino. The electron and neutrino, or their antiparticles, cannot be 
combined to produce any of the massive up or down quarks. The neutrino, being 
massless at tree level, does not add anything to the mass formula for the electron. 
Since the electron cannot be related to any other massive Dirac fermion, its volume 
V(Qelectron) is taken to be 1. 

Next consider a red down quark ie. By gluon interactions, ie can be taken into je 
and ke, the blue and green down quarks. By also using weak boson interactions, it 
can be taken into i, j, and k, the red, blue, and green up quarks. Given the up and 
down quarks, pions can be formed from quark-antiquark pairs, and the pions can 
decay to produce electrons and neutrinos. Therefore the red down quark (similarly, 
any down quark) is related to any part of S^7 x RP^1, the compact manifold 
corresponding to { 1, i, j, k, ie, ie, ke, e } and therefore a down quark should have a 
spinor manifold volume factor V(Qdown quark) of the volume of S^7 x RP^1.
The ratio of the down quark spinor manifold volume factor tothe electron spinor 
manifold volume factor is just
  V(Qdown quark) / V(Qelectron) = V(S^7x RP^1)/1 = pi^5 / 3.
Since the first generation graviton factor is 6,
 md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k, which are the octonion transforms under 
e of ie, je, and ke of the down quarks, the up quarks and down quarks have the 
same constituent mass
 mu = md.

Antiparticles have the same mass as the corresponding particles.

Since the model only gives ratios of massses, the mass scale is fixed so that the 
electron mass me = 0.5110 MeV.

Then, the constituent mass of the down quark is md = 312.75 MeV, 
and the constituent mass for the up quark is mu = 312.75 MeV.

These results when added up give a total mass of first generation fermion particles:
Sigmaf1 = 1.877 GeV
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As the proton mass is taken to be the sum of the constituent masses of its 
constituent quarks
  mproton = mu + mu + md = 938.25 MeV
The theoretical calculation is close to the experimental value of 938.27 MeV.
 
The third generation fermion particles correspond to triples of octonions. 
There are 8^3 = 512 such triples.
The triple { 1,1,1 } corresponds to the tau-neutrino.

The other 7 triples involving only 1 and E correspond to the tauon:

 { e, e, e }
 { e, e, 1 }
 { e, 1, e }
 { 1, e, e }
 { 1, 1, e }
 { 1, e, 1 }
 { e, 1, 1 }

The symmetry of the 7 tauon triples is the same as the symmetry of the 3 down 
quarks, the 3 up quarks, and the electron, so the tauon mass should be the same as 
the sum of the masses of the first generation massive fermion particles. Therefore 
the tauon mass is calculated at tree level as 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum of first generation fermion 
masses, all of which are valid at the energy level of about 1 GeV.

However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized from the energy level of 1 GeV 
(where the mass is 1.88 GeV) to the energy level of 2 GeV. 

Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent,
the effective Tauon mass at 2 GeV would be about 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a Tauon mass of 
1.777 GeV.

Note that all triples corresponding to the tau and the tau-neutrino are colorless.
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The beauty quark corresponds to 21 triples.
They are triples of the same form as the 7 tauon triples, but for 1 and ie, 1 and je, 
and 1 and ke, which correspond to the red, green, and blue beauty quarks, 
respectively.
The seven triples of the red beauty quark correspond to the seven triples of the 
tauon, except that the beauty quark interacts with 6 Spin(0,5) gravitons while the 
tauon interacts with only two.
The beauty quark constituent mass should be the tauon mass times the third 
generation graviton factor 6/2 = 3, so the B-quark mass is
 mb = 5.63111 GeV.

The calculated Beauty Quark mass of 5.63 GeV is a consitituent mass, that is, it 
corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Beauty Quark mass of 5.63 GeV corresponds to a 
conventional pole mass of 5.32 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a lattice gauge 
theory Beauty Quark pole mass as 5.0 GeV.

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 5 GeV is 
about 0.22. 
Using alpha_s (5 GeV) = 0.22, a pole mass of 5.0 GeV gives an MSbar 1-loop 
Beauty Quark mass of 4.6 GeV, and
an MSbar 1,2-loop Beauty Quark mass of 4.3, evaluated at about 5 GeV.

If the MSbar mass is run from 5 GeV up to 90 GeV, the MSbar mass decreases by 
about 1.3 GeV, giving an expected MSbar mass of about 3.0 GeV at 90 GeV.
DELPHI at LEP has observed the Beauty Quark and found a 90 GeV MSbar 
Beauty Quark mass of about 2.67 GeV, with error bars +/- 0.25 (stat) +/- 0.34 
(frag) +/- 0.27 (theo).
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Note that the theoretical model calculated Beauty Quari mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, which is somewhat higher than the 
conventional value of 5.0 GeV. 
However, 
the theoretical model calculated value of the color force strength constant alpha_s 
at about 5 GeV is about 0.166, 
while the conventional value of the color force strength constant alpha_s 
at about 5 GeV is about 0.216, 
and the theoretical model calculated value of the color force strength constant 
alpha_s at about 90 GeV is about 0.106, 
while the conventional value of the color force strength constant alpha_s at about 
90 GeV is about 0.118.
The theoretical model calculations gives a Beauty Quark pole mass (5.3 GeV) that 
is about 6 percent higher than the conventional Beauty Quark pole mass (5.0 GeV), 
and a color force strength alpha_s at 5 GeV (0.166) 
such that 1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV.

Note particularly that triples of the type { 1, ie, je } , { ie, je, ke }, etc., 
do not correspond to the beauty quark, but to the truth quark.
 
The truth quark corresponds to the remaining 483 triples, 
so the constituent mass of the red truth quark 
is 161/7 = 23 times the red beauty quark mass, 
and the red T-quark mass is
mt = 129.5155 GeV
The blue and green truth quarks are defined similarly.
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the Higgs scalar field vacuum 
expectation value v = 252.514 GeV), 
including the Higgs scalar mass and Truth quark mass, 
are calculated (not assumed) masses in the E8 model.

These results when added up give a total mass of third generation fermion 
particles:
 Sigmaf3 = 1,629 GeV
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The second generation fermion particles correspond to pairs of octonions.

There are 8^2 = 64 such pairs. The pair { 1,1 } corresponds to the mu-neutrino. 

The pairs { 1, e }, { e, 1 }, and { e, e } correspond to the muon.
Compare the symmetries of the muon pairs to the symmetries of the first 
generation fermion particles.
The pair { e, e } should correspond to the e electron.
The other two muon pairs have a symmetry group S2, which is 1/3 the size of the 
color symmetry group S3 which gives the up and down quarks their mass of 
312.75 MeV.
Therefore the mass of the muon should be the sum of
the { e, e } electron mass and
the { 1, e }, { e, 1 } symmetry mass, which is 1/3 of the up or down quark mass.
 Therefore, mmu = 104.76 MeV .
According to the 1998 Review of Particle Physics of the Particle Data Group, 
the experimental muon mass is about 105.66 MeV.

Note that all pairs corresponding to the muon and the mu-neutrino are colorless.

The red, blue and green strange quark each corresponds 
to the 3 pairs involving 1 and ie, je, or ke.

The red strange quark is defined as the three pairs 1 and i, 
because i is the red down quark. 
Its mass should be the sum of two parts:
the { i, i } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV, 
times the graviton factor.
Unlike the first generation situation, 
massive second and third generation leptons can be taken, 
by both of the colorless gravitons that may carry electric charge, 
into massive particles. 
Therefore the graviton factor for the second and third generations is 6/2 = 3.
Therefore the symmetry part of the muon mass times the graviton factor 3 is 
312.75 MeV, 
and the red strange quark constituent mass is
ms = 312.75 MeV + 312.75 MeV = 625.5 MeV
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The blue strange quarks correspond to the three pairs involving j,
 the green strange quarks correspond to the three pairs involving k, 
and their masses are determined similarly.

The charm quark corresponds to the other 51 pairs. 
Therefore, the mass of the red charm quark should be the sum of two parts:
the { i, i }, red up quark mass, 312.75 MeV; 
and
the product of the symmetry part of the strange quark mass, 312.75 MeV, 
and the charm to strange octonion number factor 51/9, 
which product is 1,772.25 MeV.
Therefore the red charm quark constituent mass is
mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

The blue and green charm quarks are defined similarly, 
and their masses are calculated similarly.

The calculated Charm Quark mass of 2.09 GeV is a consitituent mass,
 that is, it corresponds to the conventional pole mass plus 312.8 MeV.

Therefore, the calculated Charm Quark mass of 2.09 GeV corresponds to a 
conventional pole mass of 1.78 GeV.

The 1996 Particle Data Group Review of Particle Physics gives a range for the 
Charm Quark pole mass from 1.2 to 1.9 GeV.

The pole mass can be converted to an MSbar mass if the color force strength 
constant alpha_s is known. The conventional value of alpha_s at about 2 GeV is 
about 0.39, which is somewhat lower than the teoretical model value. Using 
alpha_s (2 GeV) = 0.39, a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 
1.6 GeV, evaluated at about 2 GeV.
These results when added up give a total mass of second generation fermion 
particles:
Sigmaf2 = 32.9 GeV
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Higgs and W-boson Masses:

As with forces strengths, the calculations produce ratios of masses, 
so that only one mass need be chosen to set the mass scale.

In the E8 model, the value of the fundamental mass scale vacuum expectation 
value v = <PHI> of the Higgs scalar field is set to be the sum of the physical 
masses of the weak bosons, W+, W-, and Z0,
whose tree-level masses will then be shown by ratio calculations 
to be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively,
and so that the electron mass will then be 0.5110 MeV.

The relationship between the Higgs mass and v is given 
by the Ginzburg-Landau term from the Mayer Mechanism as
 (1/4) Tr ( [ PHI , PHI ] - PHI )^2
or, in the notation of quant-ph/9806009 by Guang-jiong Ni
 (1/4!) lambda PHI^4 - (1/2) sigma PHI^2
where the Higgs mass M_H = sqrt( 2 sigma )

Ni says: 
 "... the invariant meaning of the constant lambda in the Lagrangian is not the 
 coupling constant, the latter will change after quantization ... The invariant 
 meaning of lambda is nothing but the ratio of two mass scales:
 lambda = 3 ( M_H / PHI )^2
 which remains unchanged irrespective of the order ...".

Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
we have
 M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3

In the E8 model, the fundamental mass scale vacuum expectation value v of the 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
other masses by the mass ratio formulas of the model and
 v is set to be 252.514 GeV
so that
 M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV
 



As described above, in the E8 model 
                           v is set to be 252.514 GeV

 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass 
           
             Higgs                    Higgs in CP2 ISS
               |                         |
               |                         |
               |                         |     
               | mass = 145              | Non-Condensate Higgs Mass = 145
               |                         |      
               |                         |
               |                         |
             Higgs                    Higgs in M4 spacetime
 
and the value of lambda is 1 = 1^2 so that the Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 

 

However, in my E8 Physics model,  the Higgs has structure of a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle 
composed of 2 right triangles 
(one from the CP2 origin to the T and to the M4 Higgs 
and 
another from the CP2 origin to the Tbar and to the M4 Higgs).  
 
In the T-quark condensate picture  
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin( pi / 6 ))^2 + (cos( pi / 6 ))^2 
 
and 
             lambda(H) = ( cos( pi / 6 ))^2 
 
 
Therefore: 
The Effective Higgs mass observed by LHC is: 
 
                      Higgs Mass = 145.789 x cos(pi/6) = 126.257 GeV. 



To get W-boson masses, 
denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, 
corresponding to the massive physical weak bosons W+, W-, and Z0.

The triplet { W+, W-, W0 } couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet { W+, W-, W0 } at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.

The triplet { W+, W-, Z0 } couples directly with the Higgs scalar, 
which carries the Higgs mechanism by which the W0 becomes the physical Z0, 
so that the total mass of the triplet { W+, W-, Z0 } 
is equal to the vacuum expectation value v of the Higgs scalar field, 
v = 252.514 GeV.

What are individual masses of members of the triplet { W+, W-, Z0 } ?

First, look at the triplet { W+, W-, W0 } 
which can be represented by the 3-sphere S^3. 
The Hopf fibration of S^3 as
S^1 --> S^3 --> S^2
gives a decomposition of the W bosons 
into the neutral W0 corresponding to S^1 
and the charged pair W+ and W- corresponding to S^2.

The mass ratio of the sum of the masses of W+ and W- to the mass of W0 
should be the volume ratio of the S^2 in S^3 to the S^1 in S3.
The unit sphere S^3 in R^4 is normalized by 1 / 2.
The unit sphere S^2 in R^3 is normalized by 1 / sqrt( 3 ).
The unit sphere S^1 in R^2 is normalized by 1 / sqrt( 2 ).
The ratio of the sum of the W+ and W- masses to the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993

Since the total mass of the triplet { W+, W-, W0 } is 259.031 GeV, the total mass 
of a T - Tbar pair, and the charged weak bosons have equal mass, we have
 M_W+ = M_W- = 80.326 GeV and M_W0 = 98.379 GeV.
 



The charged W+/- neutrino-electron interchange must be symmetric with the 
electron-neutrino interchange, so that the absence of right-handed neutrino 
particles requires that the charged W+/- SU(2) weak bosons act only on left-handed 
electrons.

Each gauge boson must act consistently on the entire Dirac fermion particle sector, 
so that the charged W+/- SU(2) weak bosons act 
only on left-handed fermion particles of all types.

The neutral W0 weak boson does not interchange Weyl neutrinos 
with Dirac fermions, and so is not restricted to left-handed fermions, 
but also has a component that acts on both types of fermions, 
both left-handed and right-handed, conserving parity.

However, the neutral W0 weak bosons are related to the charged W+/- weak 
bosons by custodial SU(2) symmetry, so that 
the left-handed component of the neutral W0 must be 
equal to the left-handed (entire) component of the charged W+/-.

Since the mass of the W0 is greater than the mass of the W+/-, 
there remains for the W0 a component acting on both types of fermions.

Therefore the full W0 neutral weak boson interaction 
is proportional to (M_W+/-^2 / M_W0^2) acting on left-handed fermions 
and
(1 - (M_W+/-^2 / M_W0^2)) acting on both types of fermions.

If (1 - (M_W+/-2 / M_W0^2)) is defined to be sin( theta_w )^2 
and denoted by K,
and if the strength of the W+/- charged weak force 
(and of the custodial SU(2) symmetry) is denoted by T,
then the W0 neutral weak interaction can be written as 
W0L = T + K and W0LR = K.

Since the W0 acts as W0L with respect to the parity violating SU(2) weak force
and as W0LR with respect to the parity conserving U(1) electromagnetic force of 
the U(1) subgroup of SU(2), 
the W0 mass mW0 has two components:
the parity violating SU(2) part mW0L that is equal to M_W+/-
and the parity conserving part M_W0LR that acts like a heavy photon.



As M_W0 = 98.379 GeV = M_W0L + M_W0LR, and as M_W0L = M_W+/- = 
80.326 GeV, we have M_W0LR = 18.053 GeV.

Denote by *alphaE = *e^2 the force strength of the weak parity conserving U(1) 
electromagnetic type force that acts through the U(1) subgroup of SU(2).

The electromagnetic force strength alphaE = e^2 = 1 / 137.03608 was calculated 
above using the volume V(S^1) of an S^1 in R^2, normalized by 1 / sqrt( 2 ).

The *alphaE force is part of the SU(2) weak force whose strength alphaW = w^2 
was calculated above using
 the volume V(S^2) of an S^2 \subset R^3, normalized by 1 / sqrt( 3 ).

Also, the electromagnetic force strength alphaE = e^2 was calculated above using a 
4-dimensional spacetime with global structure of the 4-torus T^4 made up of four 
S^1 1-spheres,
while the SU(2) weak force strength alphaW = w^2 was calculated above using 
two 2-spheres S^2 x S^2, 
each of which contains one 1-sphere of the *alphaE force.

Therefore
 *alphaE = alphaE ( sqrt( 2 ) / sqrt( 3) )(2 / 4) = alphaE / sqrt( 6 ),
 *e = e / (4th root of 6) = e / 1.565 ,
and the mass mW0LR must be reduced to an effective value 
 M_W0LReff = M_W0LR / 1.565 = 18.053/1.565 = 11.536 GeV 
for the *alphaE force to act like an electromagnetic force in the E8 model:
 *e M_W0LR = e (1/5.65) M_W0LR = e M_Z0,
where the physical effective neutral weak boson is denoted by Z0.

Therefore, the correct E8 model values for weak boson masses and the Weinberg 
angle theta_w are:
 M_W+ = M_W- = 80.326 GeV;
 M_Z0 = 80.326 + 11.536 = 91.862 GeV;
Sin(theta_w)^2 = 1 - (M_W+/- / M_Z0)^2 = 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

Radiative corrections are not taken into account here, and may change these tree-
level values somewhat.
 
 



Kobayashi-Maskawa Parameters:
 
The Kobayashi-Maskawa parameters are determined in terms of the sum of the 
masses of the 30 first-generation fermion particles and antiparticles, denoted by 
Smf1 = 7.508 GeV,
and the similar sums for second-generation and third-generation fermions, denoted 
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses 
only) is that all fermions are in the same spinor representation of Spin(8), and the 
Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to calculate Kobayashi-Maskawa 
parameters:

phase angle d13 = 70.529 degrees

sin(alpha) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(beta) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*gamma) = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the 
second generation and not all the way to the first generation, so that the end 
product of an s23 transition has a greater available energy than s12 or s13 
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the 
relevant KM entry and the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the 
factor sqrt( Smf2 /Smf1 ) .



The Chau-Keung parameterization is used, as it allows the K-M matrix to be 
represented as the product of the following three 3x3 matrices:
  

      1                            0                           0
 
      0                       cos(gamma)          sin(gamma)
 
      0                       -sin(gamma)          cos(gamma)
  

  cos(beta)                     0                      sin(beta)exp(-i d13)
 
      0                              1                         0
 
 -sin(beta)exp(i d13)     0                       cos(beta)
  

  cos(alpha)             sin(alpha)                  0
 
 -sin(alpha)             cos(alpha)                  0
 
      0                              0                          1
  



The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak boson 
processes, are:

          d                               s                                  b
 
u     0.975                        0.222                          0.00249 -0.00388i
 
c    -0.222 -0.000161i      0.974 -0.0000365i      0.0423
 
t     0.00698 -0.00378i    -0.0418 -0.00086i       0.999
 
The matrix is labelled by either (u c t) input and (d s b) output, or, as above, (d s b) 
input and (u c t) output.
 
For Z0 neutral weak boson processes, which are suppressed by the GIM 
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either 
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

        d                                  s                                  b
 
d'    0.975                         0.222                          0.00249 -0.00388i
 
s'   -0.222 -0.000161i       0.974 -0.0000365i      0.0423
 
b'    0.00698 -0.00378i    -0.0418 -0.00086i        0.999
 
 
Since neutrinos of all three generations are massless at tree level, the lepton sector 
has no tree-level K-M mixing.



According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and 
Renk in the 2002 Review of Particle Physics:"... Using the eight tree-level 
constraints discussed below together with unitarity, and assuming only three 
generations, the 90% confidence limits on the magnitude of the elements of the 
complete matrix are
           d                               s                               b
 
u     0.9741 to 0.9756      0.219 to 0.226         0.00425 to 0.0048
 
c     0.219 to 0.226          0.9732 to 0.9748      0.038 to 0.044
 
t     0.004 to 0.014           0.037 to 0.044          0.9990 to 0.9993

... The constraints of unitarity connect different elements, so choosing a specific 
value for one element restricts the range of others. ... The phase d13 lies in the 
range 0 < d13 < 2 pi, with non-zero values generally breaking CP invariance for 
the weak interactions. ... Using tree-level processes as constraints only, the matrix 
elements ...[ of the 90% confidence limit shown above ]... correspond to values of 
the sines of the angles of s12 = 0.2229 +/- 0.0022, s23 = 0.0412 +/- 0.0020, and 
s13 = 0.0036 +/- 0.0007. If we use the loop-level processes discussed below as 
additional constraints, the sines of the angles remain unaffected, and the CKM 
phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle ... 
is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating 
amplitudes or differences of rates are all proportional to the product of CKM 
factors ... s12 s13 s23 c12 c13^2 c23 sind13. This is just twice the area of the 
unitarity triangle. ... All processes can be quantitatively understood by one value of 
the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from 
the overall fit is consistent with the value from the CP-asymmetry measurements 
of 26 +/- 4 degrees. The invariant measure of CP violation is J = ( 3.0 +/- 0.3) x 
10^(-5). ... From a combined fit using the direct measurements, B mixing, epsilon, 
and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 +/- 
0.0004 ... Constraints... on the position of the apex of the unitarity triangle 
following from | Vub | , B mixing, epsilon, and sin2beta. ...".
In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source 
of CP violation is the Kobayashi-Maskawa (KM) phase ... The study of CP 
violation is, at last, experiment driven. ... The CKM matrix provides a consistent 
picture of all the measured flavor and CP violating processes. ... There is no signal 
of new flavor physics. ... Very likely, the KM mechanism is the dominant source of 
CP violation in flavor changing processes. ... The result is consistent with the SM 
predictions. ...". 



  Neutrino Mixing

Consider the three generations of neutrinos: 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t 
and three neutrino mass states: nu_1 ; nu_2 : nu_3 
and 
the division of 8-dimensional spacetime into 
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino 
whose propagation begins and ends in CP2 internal symmetry space,
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
Physics Model the mass of nu_3 is zero at tree-level 
but it picks up a first-order correction propagating 
entirely through internal symmetry space by 
merging with an electron through the weak and electromagnetic forces, 
effectively acting not merely as a point 
but 
as a point plus an electron loop at both beginning and ending points
so 
the first-order corrected mass of nu_3 is given by 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component 
of the neutrino mixing matrix 
so that
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
       = 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
       = 7.35 / 137 = 5.4 x 10^(-2) eV. 
Note that the neutrino-plus-electron loop can be anchored 
by weak force action through any of the 6 first-generation quarks 
at each of the beginning and ending points, and that the 
anchor quark at the beginning point can be different from 
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings. 

The intermediate mass state nu_2 corresponds to a neutrino 
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in physical Minkowski spacetime, 
thus having only one point (either beginning or ending) lying 
in CP2 internal symmetry space where it can act not merely 
as a point but as a point plus an electron loop. 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 
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of nu_2 is zero at tree-level 
but it picks up a first-order correction at only one (but not both) 
of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that 
the first-order corrected mass of nu_2 is less than 
the first-order corrected mass of nu_3 by a factor of 6,  
so 
the first-order corrected mass of nu_2 is 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
       = 9 x 10^(-3)eV. 

The low mass state nu_1 corresponds to a neutrino 
whose propagation begins and ends in physical Minkowski spacetime.  
thus having only one anchoring to CP2 interna symmetry space. 
According to E8 Physics the mass of nu_1 is zero at tree-level 
but it has only 1 possible anchoring to CP2 
as opposed to the 36 different possible anchorings for nu_3 first-order corrections
or the 6 different possible anchorings for nu_2 first-order corrections
so that 
the first-order corrected mass of nu_1 is less than 
the first-order corrected mass of nu_2 by a factor of 6,  
so 
the first-order corrected mass of nu_1 is 
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6 
       = 1.5 x 10^(-3)eV. 

Therefore: 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
                                     = ( 2916 - 81 ) x 10^(-6) eV^2 = 
                                     = 2.8 x 10^(-3) eV^2 

and 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
                                     = ( 81 - 2 ) x 10^(-6) eV^2 = 
                                     = 7.9 x 10^(-5) eV^2 

The 3 × 3 unitary neutrino mixing matrix neutrino mixing matrix U  

             nu_1                     nu_2                nu_3 

nu_e          Ue1                      Ue2                 Ue3

nu_m          Um1                      Um2                 Um3

nu_t          Ut1                      Ut2                 Ut3

can be parameterized (based on the 2010 Particle Data Book) 
by 3 angles and 1 Dirac CP violation phase



          c12 c13                        s12 c13                       s13 e−id

 U =    − s12 c23 − c12 s23 s13 eid      c12 c23 − s12 s23 s13 eid     s23 c13

          s12 s23 − c12 c23 s13 eid    − c12 s23 − s12 c23 s13 eid     c23 c13

 
where cij = cos(theta_ij) , sij = sin(theta_ij) 
 
The angles are 

theta_23 = pi/4 = 45 degrees  
because 
nu_3 has equal components of nu_m and nu_t so 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
notation, mixing angle theta_23 = pi/4 
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23) 

theta_13 = 9.594 degrees = asin(1/6)  
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees  
because 
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points 
that are in the physical spacetime where massless nu_e lives 
so that cos(theta_12) = 0.866 = sqrt(3)/2 

d = 70.529 degrees is the Dirac CP violation phase 
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
This is because the neutrino mixing matrix has 3-generation structure 
and so has the same phase structure as the KM quark mixing matrix 
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 ) ≅ 19.471 220 634 degrees so sin 2β = 0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 ) ≅ 70.528 779 366 degrees
The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):



Then we have for the neutrino mixing matrix:

             nu_1                           nu_2                         nu_3 

nu_e         0.866 x 0.986                  0.50 x 0.986                 0.167 x e-id

nu_m        -0.5 x 0.707                    0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

nu_t         0.5 x 0.707                   -0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.167 e-id

nu_m        -0.354                          0.612                        0.697
            -0.102 eid                     -0.059 eid

nu_t         0.354                         -0.612                        0.697
            -0.102 eid                     -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
and  .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.354                          0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

nu_t         0.354                         -0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

for a result of 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697

nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

which is consistent with the approximate experimental values of mixing angles 
shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson
if the matrix is modified by taking into account 
the March 2012 results from Daya Bay observing non-zero theta_13 = 9.54 degrees. 



Proton-Neutron Mass Difference:
 
According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev.

The neutron-proton mass difference 1.3 Mev is due to the fact that 
the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.

The magnitude of the electromagnetic energy difference mN - mP is about 1 Mev, 
but the sign is wrong: mN - mP = -1 Mev, and the proton's electromagnetic mass is 
greater than the neutron's.

The difference in energy between the bound states, neutron and proton, is not due 
to a difference between the Pre-Quantum constituent masses of the up quark and 
the down quark, which are calculated in the E8 model to be equal.

It is due to the difference between the Quantum color force interactions of the up 
and down constituent valence quarks with the gluons and virtual sea quarks in the 
neutron and the proton.

An up valence quark, constituent mass 313 Mev, does not often swap places with a 
2.09 Gev charm sea quark, but a 313 Mev down valence quark can more often 
swap places with a 625 Mev strange sea quark.

Therefore the Quantum color force constituent mass of the down valence quark is 
heavier by about
(ms - md) (md/ms)^2 a(w) |Vds| = 312 x 0.25 x 0.253 x 0.22 Mev = 4.3 Mev,

(where a(w) = 0.253 is the geometric part of the weak force strength and |Vds| = 
0.22 is the magnitude of the K-M parameter mixing first generation down and 
second generation strange)
so that the Quantum color force constituent mass Qmd of the down quark is
 Qmd = 312.75 + 4.3 = 317.05 MeV.



Similarly, the up quark Quantum color force mass increase is about
 (mc - mu) (mu/mc)^2 a(w) |V(uc)| = 1777 x 0.022 x 0.253 x 0.22 Mev = 2.2 Mev,

(where |Vuc| = 0.22 is the magnitude of the K-M parameter mixing first generation 
up and second generation charm)
so that the Quantum color force constituent mass Qmu of the up quark is
 Qmu = 312.75 + 2.2 = 314.95 MeV.

Therefore, the Quantum color force Neutron-Proton mass difference is
  mN - mP = Qmd - Qmu = 317.05 Mev - 314.95 Mev = 2.1 Mev.
Since the electromagnetic Neutron-Proton mass difference is roughly 
 mN - mP = -1 MeV
the total theoretical Neutron-Proton mass difference is 
 mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,
an estimate that is fairly close to the experimental value of 1.3 Mev.
 
Note that in the equation (ms - md) (md/ms)^2 a(w) |Vds| = 4.3 Mev , 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process.

Note also that the K-M mixing parameter |Vds| is linear. 
Mixing (such as between a down quark and a strange quark) is a two-step process, 
that goes approximately as the square of |Vds|:
First the down quark changes to a virtual strange quark, 
producing one factor of |Vds|.
Then, second, the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately equal to |Vds|.

Only the first step (one factor of |Vds|) appears in the Quantum mass formula used 
to determine the neutron mass.

Measurement of a neutron mass includes a sum over histories of the valence quarks 
inside the neutron in some of which you will "see" some of the two valence down 
quarks in a virtual transition state or change from down to strange before the 
second action, or change back. Therefore, you should take into account those 
histories in the sum in which you see a strange valence quark, and you get the 
linear factor |Vds| in the above equation.



Pion Mass: 
The quark content of a charged pion is a quark - antiquark pair: either Up plus 
antiDown or Down plus antiUp. Experimentally, its mass is about 139.57 MeV.
The quark is a Naked Singularity Kerr-Newman Black Hole, with electromagnetic 
charge e and spin angular momentum J and constituent mass M 312 MeV, such that 
e^2 + a^2 is greater than M^2 (where a = J / M).
The antiquark is a also Naked Singularity Kerr-Newman Black Hole, with 
electromagnetic charge e and spin angular momentum J and constituent mass M 
312 MeV, such that e^2 + a^2 is greater than M^2 (where a = J / M).
According to General Relativity, by Robert M. Wald (Chicago 1984) page 338 
[Problems] ... 4. ...:

"... Suppose two widely separated Kerr black holes with parameters 
( M1 , J1 ) and ( M2 , J2 ) initially are at rest in an axisymmetric 
configuration, i.e., their rotation axes are aligned along the direction 
of their separation. 
Assume that these black holes fall together and coalesce into a single 
black hole.
Since angular momentum cannot be radiated away in an axisymmetric 
spacetime, the final black hole will have momentum J = J1 + J2. ...".

The neutral pion produced by the quark - antiquark pair would have zero angular 
momentum, thus reducing the value of e^2 + a^2 to e^2 .
For fermion electrons with spin 1/2, 1 / 2 = e / M (see for example Misner, Thorne, 
and Wheeler, Gravitation (Freeman 1972), page 883) so that M^2 = 4 e^2 is greater 
than e^2 for the electron. In other words, the angular momentum term a^2 is 
necessary to make e^2 + a^2 greater than M^2 so that the electron can be seen as a 
Kerr-Newman naked singularity.
Since the magnitude of electromagnetic charge of each quarks or antiquarks less 
than that of an electron, and since the mass of each quark or antiquark (as well as 
the pion mass) is greater than that of an electron, and since the quark - antiquark 
pair (as well as the pion) has angular momentum zero, the quark - antiquark pion 
has M^2 greater than e^2 + a^2 = e^2.
( Note that color charge, which is nonzero for the quark and the antiquark and is 
involved in the relation M^2 less than sum of spin-squared and charges-squared by 
which quarks and antiquarks can be see as Kerr-Newman naked singularities, is not 
relevant for the color-neutral pion. )



Therefore, the pion itself is a normal Kerr-Newman Black Hole with Outer Event 
Horizon = Ergosphere at r = 2M ( the Inner Event Horizon is only the origin at r = 
0 ) as shown in this image

 

from Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996) in 
which the Ergosphere is white, the Outer Event Horizon is red, the Inner Event 
Horizon is green, and the Ring Singularity is purple. In the case of the pion, the 
white and red surfaces coincide, and the green surface is only a point at the origin.
According to section 3.6 of Jeffrey Winicour's 2001 Living Review of the 
Development of Numerical Evolution Codes for General Relativity (see also a 
2005 update):

"... The black hole event horizon associated with ... slightly broken ... 
degeneracy [ of the axisymmetric configuration ]... reveals new 
features not seen in the degenerate case of the head-on collision ... If 
the degeneracy is slightly broken, the individual black holes form with 
spherical topology but as they approach, tidal distortion produces two 
sharp pincers on each black hole just prior to merger. 
... Tidal distortion of approaching black holes ...



... Formation of sharp pincers just prior to merger ..



... toroidal stage just after merger ...

At merger, the two pincers join to form a single ... toroidal black hole.
The inner hole of the torus subsequently [ begins to] close... up 
(superluminally) ... [ If the closing proceeds to completion, it ]... 
produce[s] first a peanut shaped black hole and finally a spherical 
black hole. ...".

In the physical case of quark and antiquark forming a pion, the toroidal black hole 
remains a torus. The torus is an event horizon and therefore is not a 2-spacelike 
dimensional torus, but is a (1+1)-dimensional torus with a timelike dimension.
The effect is described in detail in Robert Wald's book General Relativity (Chicago 
1984). It can be said to be due to extreme frame dragging, or to timelike 
translations becoming spacelike as though they had been Wick rotated in Complex 
SpaceTime.
As Hawking and Ellis say in The LargeScale Structure of Space-Time (Cambridge 
1973):

"... The surface r = r+ is ... the event horizon ... and is a null surface ... 



... On the surface r = r+ .... the wavefront corresponding to a point on 
this surface lies entirely within the surface. ...".

 
A (1+1)-dimensional torus with a timelike dimension can carry a Sine-Gordon 
Breather, and the soliton and antisoliton of a Sine-Gordon Breather correspond to 
the quark and antiquark that make up the pion.
Sine-Gordon Breathers are described by Sidney Coleman in his Erica lecture paper 
Classical Lumps and their Quantum Descendants (1975), reprinted in his book 
Aspects of Symmetry (Cambridge 1985), where Coleman writes the Lagrangian 
for the Sine-Gordon equation as ( Coleman's eq. 4.3 ):
L = (1 / B^2 ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )
and Coleman says:

"... We see that, in classical physics, B is an irrelevant parameter: if 
we can solve the sine-Gordon equation for any non-zero B, we can 
solve it for any other B. The only effect of changing B is the trivial 
one of changing the energy and momentum assigned to a given 
soluition of the equation. This is not true in quantum physics, becasue 
the relevant object for quantum physics is not L but [ eq. 4.4 ] 
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L / hbar = (1 / ( B^2 hbar ) ) ( (1/2) (df)^2 + A ( cos( f ) - 1 ) )
An other way of saying the same thing is to say that in quantum 
physics we have one more dimensional constant of nature, Planck's 
constant, than in classical physics. ... the classical limit, vanishingf 
hbar, is exactly the same as the small-coupling limit, vanishing B ... 
from now on I will ... set hbar equal to one. ...
... the sine-Gordon equation ...[ has ]... an exact periodic solution ...
[ eq. 4.59 ]...
f( x, t ) = ( 4 / B ) arctan( ( n sin( w t ) / cosh( n w x ))
where [ eq. 4.60 ] n = sqrt( A - w^2 ) / w and w ranges from 0 to A. 
This solution has a simple physical interpretation ... a soliton far to the 
left ...[ and ]... an antisoliton far to the right. As sin( w t ) increases, 
the soliton and antisoliton mover farther apart from each other. When 
sin( w t ) passes thrpough one, they turn around and begin to approach 
one another. As sin( w t ) comes down to zero ... the soliton and 
antisoliton are on top of each other ... when sin( w t ) becomes 
negative .. the soliton and antisoliton have passed each other. ...[

This stereo image of a Sine-Gordon Breather was generated by the 
program 3D-Filmstrip for Macintosh by Richard Palais. You can see 
the stereo with red-green or red-cyan 3D glasses. The program is on 
the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip. The Sine-
Gordon Breather is confined in space (y-axis) but periodic in time (x-
axis), and therefore naturally lives on the (1+1)-dimensional torus 
with a timelike dimension of the Event Horizon of the pion. ...]



... Thus, Eq. (4.59) can be thought of as a soliton and an antisoliton 
oscillation about their common center-of-mass. For this reason, it is 
called 'the doublet [ or Breather ] solution'. ... the energy of the 
doublet ...[ eq. 4.64 ]
E = 2 M sqrt( 1 - ( w^2 / A ) )
where [ eq. 4.65 ] M = 8 sqrt( A ) / B^2 is the soliton mass. Note that 
the mass of the doublet is always less than twice the soliton mass, as 
we would expect from a soltion-antisoliton pair. ... Dashen, 
Hasslacher, and Neveu ... Phys. Rev. D10, 4114; 4130; 4138 (1974). 
A pedagogical review of these methods has been written by R. 
Rajaraman ( Phys. Reports 21, 227 (1975 ... Phys. Rev. D11, 3424 
(1975) ...[ Dashen, Hasslacher, and Neveu found that ]... there is only 
a single series of bound states, labeled by the integer N ... The 
energies ... are ... [ eq. 4.82 ]
E_N = 2 M sin( B'^2 N / 16 )
where N = 0, 1, 2 ... < 8 pi / B'^2 , [ eq. 4.83 ]
B'^2 = B^2 / ( 1 - ( B^2 / 8 pi ))
and M is the soliton mass. M is not given by Eq. ( 4.675 ), but is the 
soliton mass corrected by the DHN formula, or, equivalently, by the 
first-order weak coupling expansion. ... I have written the equation in 
this form .. to eliminate A, and thus avoid worries about 
renormalization conventions. Note that the DHN formula is identical 
to the Bohr-Sommerfeld formula, except that B is replaced by B'. ... 
Bohr and Sommerfeld['s] ... quantization formula says that if we have 
a one-parameter family of periodic motions, labeled by the period, T, 
then an energy eigenstate occurs whenever [ eq. 4.66 ]
[ Integral from 0 to T ]( dt p qdot = 2 pi N,
where N is an integer. ... Eq.( 4.66 ) is cruder than the WKB formula, 
but it is much more general; it is always the leading approximation for 
any dynamical system ... Dashen et al speculate that Eq. ( 4.82 ) is 
exact. ...
the sine-Gordon equation is equivalent ... to the massive Thirring 
model. This is surprising, because the massive Thirring model is a 
canonical field theory whose Hamiltonian is expressedin terms of 
fundamental Fermi fields only. Even more surprising, when B^2 = 4 
pi , that sine-Gordon equation is equivalent to a free massive Dirac 
theory, in one spatial dimension. ... Furthermore, we can identify the 



mass term in the Thirring model with the sine-Gordon interaction, 
[ eq. 5.13 ]
M = - ( A / B^2 ) N_m cos( B f )
.. to do this consistently ... we must say [ eq. 5.14 ]
B^2 / ( 4 pi ) = 1 / ( 1 + g / pi )
....[where]... g is a free parameter, the coupling constant [ for the 
Thirring model ]... Note that if B^2 = 4 pi , g = 0 , and the sine-
Gordon equation is the theory of a free massive Dirac field. ... It is a 
bit surprising to see a fermion appearing as a coherent state of a Bose 
field. Certainly this could not happen in three dimensions, where it 
would be forbidden by the spin-statistics theorem. However, there is 
no spin-statistics theorem in one dimension, for the excellent reason 
that there is no spin. ... the lowest fermion-antifermion bound state of 
the massive Thirring model is an obvious candidate for the 
fundamental meson of sine-Gordon theory. ... equation ( 4.82 ) 
predicts that all the doublet bound states disappear when B^2 exceeds 
4 pi . This is precisely the point where the Thirring model interaction 
switches from attractive to repulsive. ... these two theories ... the 
massive Thirring model .. and ... the sine-Gordon equation ... define 
identical physics. ... I have computed the predictions of ...[various]... 
approximation methods for the ration of the soliton mass to the meson 
mass for three values of B^2 : 4 pi (where the qualitative picture of 
the soliton as a lump totally breaks down), 2 pi, and pi . At 4 pi we 
know the exact answer 



... I happen to know the exact answer for 2 pi, so I have included this 
in the table. ...

       Method                                  B^2 = pi        B^2 = 2 pi         B^2 = 4 pi
 
       Zeroth-order weak coupling
       expansion eq2.13b                    2.55               1.27                   0.64
 
       Coherent-state variation            2.55              1.27                   0.64
 
       First-order weak
       coupling expansion                    2.23              0.95                  0.32
 
       Bohr-Sommerfeld eq4.64          2.56              1.31                  0.71
 
       DHN formula eq4.82                 2.25              1.00                  0.50
 
       Exact                                            ?                 1.00                  0.50

  
...[eq. 2.13b ] E = 8 sqrt(A) / B^2 ...[ is the ]... energy of the lump ... 
of sine-Gordon theory ... frequently called 'soliton...' in the 
literature ... [ Zeroth-order is the classical case, or classical limit. ] ...
... Coherent-state variation always gives the same result as the ... 
Zeroth-order weak coupling expansion ... .
The ... First-order weak-coupling expansion ... explicit formula ... is 
( 8 / B^2 ) - ( 1 / pi ). ...".

 
Note that, using the VoDou Physics constituent mass of the Up and Down quarks 
and antiquarks, about 312.75 MeV, as the soliton and antisoliton masses, and 
setting B^2 = pi and using the DHN formula, the mass of the charged pion is 
calculated to be

( 312.75 / 2.25 ) MeV = 139 MeV
which is in pretty good agreement with the experimental value of about 139.57 
MeV.
Why is the value B^2 = pi ( or, using Coleman's eq. ( 5.14 ), the Thirring coupling 
constant g = 3 pi ) the special value that gives the pion mass ?
Because B^2 = pi is where the First-order weak coupling expansion substantially 
coincides with the ( probably exact ) DHN formula.



In other words, the physical quark - antiquark pion lives where the first-order weak 
coupling expansion is exact.
Near the end of his article, Coleman expressed "Some opinions":

"... This has been a long series of physics lectures with no reference 
whatsoever to experiment. This is embarrassing. 
... Is there any chance that the lump will be more than a theoretical toy 
in our field? I can think of two possiblities.
One is that there will appear a theory of strong-interaction dynamics 
in which hadrons are thought of as lumps, or, ... as systems of quarks 
bound into lumps. ... I am pessimistic about the success of such a 
theory. ... However, I stand ready to be converted in a moment by a 
convincing computation.
The other possibility is that a lump will appear in a realistic theory ... 
of weak and electromagnetic interactions ... the theory would have to 
imbed the U(1)xSU(2) group ... in a larger group without U(1) 
factors ... it would be a magnetic monopole. ...".

This description of the hadronic pion as a quark - antiquark system governed by 
the sine-Gordon - massive Thirring model should dispel Coleman's pessimism 
about his first stated possibility and relieve his embarrassment about lack of 
contact with experiment.
As to his second stated possibility, very massive monopoles related to SU(5) GUT 
are still within the realm of possible future experimental discoveries.
Further material about the sine-Gordon doublet Breather and the massive Thirring 
equation can be found in the book Solitons and Instantons (North-Holland 
1982,1987) by R. Rajaraman, who writes:

"... the doublet or breather solutions ... can be used as input into the 
WKB method. ... the system is ... equivalent to the massive Thirring 
model, with the SG soliton state identifiable as a fermion. ... Mass of 
the quantum soliton ... will consist of a classical term followed by 
quantum corrections. The energy of the classical soliton ... is ... [ eq. 
7.3 ] 
E_cl[f_sol] = 8 m^3 / L
The quantum corrections ... to the 'soliton mass' ... is finite as the 
momentum cut-off goes to infinity and equals ( - m / pi ). Hence the 
quantum soliton's mass is [ eq. 7.10 ]
M_sol =( 8 m^3 / L ) - ( m / pi ) +O(L).



The mass of the quantum antisoliton will be, by ... symmetry, the 
same as M_sol. ...
The doublet solutions ... may be quantised by the WKB method. ... we 
see that the coupling constant ( L / m^2 ) has been replaced by a 
'renormalised' coupling constant G ... [ eq. 7.24 ]
G = ( L / m^2 ) / ( 1 - ( L / 8 pi m^2 ))
... as a result of quantum corrections. ... the same thing had happened 
to the soliton mass in eq. ( 7.10 ). To leading order, we can write [ eq. 
7.25 ]
M_sol = ( 8 m^3 / L ) - ( m / pi ) = 8 m / G
... The doublet masses ... bound-state energy levels ... E = M_N, 
where ... [ eq. 7.28 ]
M_N = ( 16 m / G ) sin( N G / 16 ) ; N = 1, 2, ... < 8 pi / G
Formally, the quantisation condition permits all integers N from 1 to 
oo , but we run out of classical doublet solutions on which these 
bound states are based when N > 8 pi / G . ... The classical solutions ... 
bear the same relation to the bound-state wavefunctionals ... that Bohr 
orbits bear to hydrogen atom wavefunctions. ...
Coleman ... show[ed] explicitly ... the SG theory equivalent to the 
charge-zero sector of the MT model, provided ... L / 4 pi m^2 = 1 / ( 1 
+ g / pi )
...[ where in Coleman's work set out above such as his eq. ( 5.14 ) , 
B^2 = L / m^2 ]...
Coleman ... resurrected Skyrme's conjecture that the quantum soliton 
of the SG model may be identified with the fermion of the MT 
model. ... ".



What about the Neutral Pion?
The quark content of the charged pion is u_d or d_u , both of which are consistent 
with the sine-Gordon picture. Experimentally, its mass is 139.57 Mev.
The neutral pion has quark content (u_u + d_d)/sqrt(2) with two components, 
somewhat different from the sine-Gordon picture, and a mass of 134.96 Mev. 
The effective constituent mass of a down valence quark increases (by swapping 
places with a strange sea quark) by about 
 DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 = 
 = 312x0.25x0.253x0.22 Mev = 4.3 Mev.
Similarly, the up quark color force mass increase is about
 DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 = 
 = 1777x0.022x0.253x0.22 Mev = 2.2 Mev.
The color force increase for the charged pion DcMpion± = 6.5 Mev.
Since the mass Mpion± = 139.57 Mev is calculated from a color force sine-Gordon 
soliton state, the mass 139.57 Mev already takes DcMpion± into account.
For pion0 = (u_u + d_d)/ sqrt 2 , the d and _d of the the d_d pair do not swap 
places with strange sea quarks very often because it is energetically preferential for 
them both to become a u_u pair.
Therefore, from the point of view of calculating DcMpion0, the pion0 should be 
considered to be only u_u , and DcMpion0 = 2.2+2.2 = 4.4 Mev.
If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, the theoretical estimate is
 DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) = 
 = 4.4 - 6.5 -1 = -3.1 Mev,
roughly consistent with the experimental value of -4.6 Mev.
 



Planck Mass: 

In the E8 model, a Planck-mass black hole is not a tree-level classical particle such 
as an electron or a quark, but a quantum entity resulting from the Many-Worlds 
quantum sum over histories at a single point in spacetime.

Consider an isolated single point, or vertex in the lattice picture of spacetime. In 
the E8 model, fermions live on vertices, and only first-generation fermions can live 
on a single vertex. (The second-generation fermions live on two vertices that act at 
our energy levels very much like one, and the third-generation fermions live on 
three vertices that act at our energy levels very much like one.)

At a single spacetime vertex, a Planck-mass black hole is the Many-Worlds 
quantum sum of all possible virtual first-generation particle-antiparticle fermion 
pairs permitted by the Pauli exclusion principle to live on that vertex.
Once a Planck-mass black hole is formed, it is stable in the E8 model. Less mass 
would not be gravitationally bound at the vertex. More mass at the vertex would 
decay by Hawking radiation.

In the E8 model, a Planck-mass black hole can be formed: 
as the end product of Hawking radiation decay of a larger black hole; 
by vacuum fluctuation; 
or perhaps by using a pion laser.

Since Dirac fermions in 4-dimensional spacetime can be massive 
(and are massive at low enough energies for the Higgs mechanism to act), 
the Planck mass in 4-dimensional spacetime is the sum of masses 
of all possible virtual first-generation particle-antiparticle fermion pairs 
permitted by the Pauli exclusion principle.

There are 8 fermion particles and 8 fermion antiparticles 
for a total of 64 particle-antiparticle pairs. 

A typical combination should have several quarks, several antiquarks, 
a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons.
Due to the Pauli exclusion principle, no fermion lepton or quark could be present at 
the vertex more than twice unless they are in the form of boson pions, colorless 
first-generation quark-antiquark pairs not subject to the Pauli exclusion principle. 
Of the 64 particle-antiparticle pairs, 12 are pions.



A typical combination should have about 6 pions.

If all the pions are independent, 
the typical combination should have a mass of about .14x6 GeV = 0.84 GeV. 

However, just as the pion mass of .14 GeV is less than
 the sum of the masses of a quark and an antiquark, 
pairs of oppositely charged pions may form a bound state of less mass 
than the sum of two pion masses. 

If such a bound state of oppositely charged pions has a mass as small as .1 GeV, 
and 
if the typical combination has one such pair and 4 other pions, then the typical 
combination could have a mass in the range of 0.66 GeV.

Summing over all 2^64 combinations, 
the total mass of a one-vertex universe should give a Planck mass roughly around 
0.66 x 2^64 = 1.217 x 10^19 GeV.

Since each fermion particle has a corresponding antiparticle, 
a Planck-mass Black Hole is neutral with respect to electric and color charges.

The value for the Planck mass given in the Particle Data Group's 1998 review is 
1.221 x 10^19 GeV.
 
  



 Beyond Higgs: Physics of the Massless Phase
Frank Dodd  (Tony) Smith,Jr.  - 2013    vixra 1303.0166

At Temperature / Energy above 3 x 10^15 K = 300 GeV:
the Higgs mechanism is not in effect so there is full ElectroWeak Symmetry 
and no particles have any mass from the Higgs. 
Questions arise:

1 - Can we build a collider that will explore the Massless Phase ?  
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2 - How did our Universe evolve in that early Massless Phase 
of its first 10^(-11) seconds or so ? 
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3 - What do physical phenomena look like in the Massless Phase ? 

A - ElectroWeak Particles behave more like Waves than Particles. 
Page 5

B - Conformal Gravity Dark Energy whose GraviPhotons  might be 
accessible to experiments using BSCCO Josephson Junctions.  
I. E. Segal proposed a MInkowski-Conformal 2-phase Universe and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 
Minkowski/Photon phase locally Minkowski with ordinary Photons and 
weak Gravity. 
Conformal/GraviPhoton phase with GraviPhotons and 
Conformal massless symmetry and consequently strong Gravity.
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1 - Can we build a collider that will explore the Massless Phase ? 

Yes:  In hep-ex00050008 Bruce King has a chart and he gives a cost estimate of 

about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider with tunnel 
length about 1000 km. Marc Sher has noted that by now (late 2012 / early 
2013) the cost estimate of $12 billion should be doubled or more. My view 
is that a cost of $100 billion is easily affordable by the USA as it is far less 
than the Trillions given annually since 2008 by the USA Fed/Treasury 
to Big Banks as Quantitative Easing to support their Derivatives Casino. 

 Science will advance AND non-Bankster people will get paying jobs.
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2 - How did our Universe evolve in that early Massless Phase of its 
first 10^(-11) seconds or so ? 

In the context of E8 Physics as described at vixra 1108.0027 
our Universe began as a Quantum Fluctuation from a Parent Universe 
whereby 
our Universe initially had Planck Scale Temperature / Energy 

10^32 K = 1.22 x 10^19 GeV. 
Its physics was then described by a Lagrangian with:

Gauge Boson term of 28-dimensional adjoint Spin(8) 
that eventually produces 16-dim U(2,2) Conformal Gravity/Higgs 
and the 12-dim SU(3)xSU(2)xU(1) Standard Model; 

Fermion term of 8-dimensional half-spinor Spin(8) 
corresponding to first-generation fermion particles and antipartices 
(electron, RGB Up quarks; neutrino, RGB down quarks); 

Base Manifold of 8-dimensional Octonionic Spacetime. 

With respect to 8-dimensional Spacetime 
the dimensionality of the Gauge Boson term is 28 x 1 = 28 
and 
the dimensionality of the Fermion term is 8 x 7/2 = 28 

(see Weinberg's 1986 Dirac Memorial Lecture at page 88 
and note that 7/2 + 7/2 + 1 = 8)

so 
the E8 Physics Lagranigian is clearly Ultraviolet Finite at the Planck Scale 
due to Triality-based cancellations, an effective Subtle Supersymmetry. 
Since the lower energy forms of E8 Physics are derived from 
the Planck Scale Lagrangian, they also benefit from the cancellations. 

As Our Universe began to cool down below the Planck Scale 
Inflationary Expansion started due to Octonionic Quantum Non-Unitarity 

(see Adler's book "Quaternionic Quantum Mechanics ..." at pages 50-52 and 561).
Paola Zizzi describes the Octonionic Inflationary Era in terms of Clifford 
Algebras in gr-qc/0007006 and related papers. In short, the 64 doublings 
of Zizzi Inflation produce about 10^77 fermion particles. 
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At the End of Inflation Our Universe had Temperature / Energy 
10^27 K = 10^14 GeV

A consequence of the end of Octonionic Inflation 
was the freezing out of a preferred Quaternionic Subspace 
so that 8-dim Octonionic Spacetime was converted into 
(4+4)-dim Kaluza-Klein spacetime M4 x CP2 
where M4 is Minkowski Physical 4-dim spacetime and 
CP2 = SU(3) / SU(2)xU(1) is a Batakis 4-dim Internal Symmetry Space. 
The geometry of that splitting of spacetime produces a Higgs mechanism.  

(see Meinhard Mayer and A. Trautman in “A Brief Introduction to the Geometry of 
Gauge Fields” and“The Geometry of Symmetry Breaking in Gauge Theories”, 

Acta Physica Austriaca, Suppl. XXIII (1981))

Since each of the 10^77 fermions had energy of 10^14 GeV 
collisions among them would for each of the 10^77 fermions 
produce jets containing about 10^12 particles of energy 100 GeV or so 
so that the total number of such particles is about 10^89. 

According to Weinberg's book "Cosmology":
"... above 10^13 K, nucleons would not yet have formed from their three 
constituent quarks, and there would have been roughly as many quark-
antiquark pairs in thermal equilibrium as photons ... before annihilation 
there must have been a slight excess ... of quarks over antiquarks, so that 
some quarks would survive to form nucleons when all the antiquarks had 
annihilated with quarks. There was also a slight excess of electrons over 
positrons, to maintain charge neutrality of the universe ...".
Therefore, in the interval 
between the End of Inflation and ElectroWeak Symmetry Breaking 
most of the quarks in 10^89 fermions formed quark-antiquark pairs that 
produced as a condensate the Higgs that is needed for Mayer-Higgs.  
The quark-antiquark condensate Higgs then 

Breaks ElectroWeak Symmety at Temperature / Energy 
3 x 10^15 K = 300 GeV

and gives mass to particles and at age 10^-(11) seconds 
ends the Massless Phase of the history of Our Universe. 
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3 - What do physical phenomena look like in the Massless Phase ? 

Two points of view are important: 
ElectroWeak Particles and Dark Energy Conformal Gravity

ElectroWeak Particles:  

The Weak Force Strength is 0.2535 x (1 / MW^2 ) = 1.05 x 10^(-5) 
where MW is a Weak Boson Mass factor that goes away in the Massless 
Realm where the Weak Forcce becomes a strong 0.25345. 

As to Kobayashi-Maskawa Weak Force mixing in the Massless Realm, Kea 
(Marni Sheppeard) proposed that in the Massless Realm the mixing matrix 
might be democratic which to me means that in the Massless Realm you 
might say that there is just a democratic mixing matrix of the form 1/3 x

1 1 1
1 1 1
1 1 1

with no complex terms and no CP violation in the Massless Realm.

With no mass terms, the structure of particle interactions would be based 
on the Wave Picture instead of the Particle Picture. Instead of a particle 
with mass moving slower than light the picture is a massless particle 
moving at light speed with its energy defined by its frequency. 

In that picture, for example, a Muon is distinguishable from an electron by 
higher frequency due to the 2-fold 4+4 path of second generation fermions 
instead of simple 4 path of first generation fermions. 

Quark wave paths have S7 x RP1 structure whose greater complexity 
produces higher frequency than Lepton wave paths. 

Bound structures (Hadrons, Mesons, Nuclei, Atoms, etc) are based on 
standing wave frequencies instead of masses of particles, nuclei, etc. 
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Conformal Gravity Dark Energy:

I. E. Segal proposed a MInkowski-Conformal 2-phase Universe 
and 
Beck and Mackey proposed 2 Photon-GraviPhoton phases: 

Minkowski/Photon phase locally Minkowski with ordinary Photons and 
Gravity weakened by 1 / (M_Planck)^2 = 5 x 10^(-39). 

so that we see Dark Energy as only 3.9 GeV/m^3

Conformal/GraviPhoton phase with GraviPhotons and Conformal symmetry 
(like the massless phase of energies above Higgs EW symmetry breaking) 
With massless Planck the 1 / M_Planck^2 Gravity weakening goes away
and the Gravity Force Strength becomes the strongest possible = 1 
so Conformal Gravity Dark Energy should be enhanced by M_Planck^2 
from the Minkowski/Photon phase value of 3.9 GeV/m^3. 

The Energy Gap of our Universe as superconductor condensate spacetime 
is from 
from 3 x 10^(-18) Hz (radius of universe) to 3 x 10^43 Hz (Planck length) 
and 
its RMS amplitude is 10^13 Hz = 10 THz = energy of neutrino masses = 
= critical temperature Tc of BSCCO superconducting crystals. 

Neutrino masses are involved because their mass is zero at tree level 
and their masses that we observe come from 
virtual graviphotons becoming virtual neutrino-antineutrino pairs. 

BSCCO superconducting crystals are by their structure natural Josephson 
Junctions. Dark Energy accumulates (through graviphotons) in the 
superconducting layers of BSCCO. 

Josephson Junction control voltage acts as a valve for access to the 
BSCCO Dark Energy, an idea due to Jack Sarfatti. 

Page 6



In E8 Physics Dark Energy comes from the Conformal/GraviPhoton phase. 
The geometry of the Conformal Sector is closely related to the Penrose 
Paradise of Twistors. Yu. Manin in his 1981 book "Mathematics and Physics" said: "... In a 
world of light there are neither points nor moments of time; beings woven 
from light would live "nowhere" and "nowhen" ... the whole life history of a 
free photon [is] the smallest "event" that can happen to light. ...".

Here is how the Conformal/GraviPhoton phase of Gravity works: 
The Lorentz Group is represented by 6 generators

 0   J1  J2  M1
-J1  0   J3  M2
-J2 -J3  0   M3
-M1 -M2 -M3  0

There are two ways to extend the Lorentz Group:
(see arXiv gr-qc/9809061 by Aldrovandi and Peireira):

to the Poincare Group of Minkowski Space with No Cosmological Constant 
of the Minkowski/Photon phase where ordinary Photons usually live 
by adding 4 generators 

 0   J1  J2  M1      A1
-J1  0   J3  M2      A2
-J2 -J3  0   M3      A3
-M1 -M2 -M3  0       A4

-A1 -A2 -A3 -A4      0

{A1,A2,A3} represent Momentum 
and {A4} represents Energy/Mass of Poincare Gravity
and its Dark Matter Primordial Black Holes 

and
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to the semidirect product of Lorentz and 4 Special Conformal generators
to get a Non-Zero Cosmological Constant for Universe Expansion 
of the Conformal/GraviPhoton phase where GraviPhotons usually live
 0   J1  J2  M1  G1
-J1  0   J3  M2  G2
-J2 -J3  0   M3  G3
-M1 -M2 -M3  0   G4
-G1 -G2 -G3 -G4  0

so that {G1,G2,G3} represent 3 Higgs components 
giving mass to 3 Weak Bosons
and {G4} represents massive Higgs Scalar as Fermion Condensate.
As Special Conformal and Scale Conformal degrees of freedom they also 
represent the Momentum of Expansion of the Universe and Dark Energy.

One more generator {G5} represents Higgs mass of Ordinary Matter.
All 15 generators combine 
to make the full Conformal Lie Algebra SU(2,2) = Spin(2,4) of 
the universal Conformal Space with a Non-Zero Cosmological Constant 
for Universe Expansion

 0   J1  J2  M1  G1  A1
-J1  0   J3  M2  G2  A2
-J2 -J3  0   M3  G3  A3
-M1 -M2 -M3  0   G4  A4
-G1 -G2 -G3 -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0

10 generators in the 5x5 upper diagonal correspond to Dark Energy (DE)
the 4 upper generators of the 6th column correspond to Dark Matter (DM)
the 5th generator of the 6th column corresponds to Ordinary Matter (OM)

The basic 10 : 4 : 1 = 67 : 27 : 06 ratio of DE : DM : OM 
has evolved over the history of Our Universe to its present value of 

DE : DM : OM  = 75 : 20 : 05 (rough evolution calculation)
DE : DM : OM  = 73 : 23 : 04 (measured by WMAP) 
DE : DM : OM  = 69 : 26 : 05 (measured by Planck)
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Rabindra Mohapatra in section 14.6 of his book "Unification and Supersymmetry" said: 
"... we start with a Lagrangian invariant under full local conformal symmetry 
and fix its conformal and scale gauge to obtain the usual action for 
gravity ... the conformal d'Alembartian contains ... curvature ... R, which for 
constant ...
scalar field ... PHI, leads to gravity. We may call PHI the auxiliary field ...". 
I view PHI as corresponding to the Higgs 3 Special Conformal generators 
{G1,G2,G3} that are frozen fixed during expansion in some regions of our 
Universe to become Gravitationally Bound Domains (such as Galaxies) like 
icebergs in an ocean of water.

Since the Gravitationally Bound Domains (such as our Inner Solar System) 
have no Expansion Momentum we only see there the Poincare Part of 
Conformal Gravity plus the Higgs effects of {G4} and {G5} and the 
ElectroWeak Broken Symmetry caused by freezing-out fixing {G1,G2,G3}:

 0   J1  J2  M1  -   A1
-J1  0   J3  M2  -   A2
-J2 -J3  0   M3  -   A3
-M1 -M2 -M3  0   G4  A4
 -   -   -  -G4  0   G5
-A1 -A2 -A3 -A4 -G5  0
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Irving Ezra Segal in his book "Mathematical Cosmology and Extragalactic Astronomy" 
said: "... Minkowski space [is] the set of all 2 x 2 Hermitian matrices ... H(2) 
... 
                t + x      y + iz
(t,x,y,z) -> 
                y - iz     t - x
... 
universal [Conformal] space [is] the unitary 2 x 2 group, denoted by U(2) ...
[which corresponds to S1 x S3 ] by 
...

(t,p) -> e^(it) u 
where 
[ U(2) = U(1) x SU(2) and u is the point of SU(2) corresponding to p in S3 ]
...
[There is] a local causality-preserving transformation between 
Minkowski [ R1xR3 ] space ... and universal [Conformal RP1 x S3] space ...
...[with]... two-fold covering space S1 x S3 ... oo=fold covering R1 x S3 
[ the coverings may be considered equivalent in cosmology discussion ] 
... 
Any element of [the 15-dimensional Conformal Group] SU(2,2) can be 
represented in the form 

A   B 
C   D 

where A, B, C, D are ... 2x2 matrices ...[with]... the standard action 

U -> ( AU + B ) ( CU + D )^(-1)

[ of Linear Fractional Mobius Transformations on unispace U(2) ]...
...
Maxwell's equations and the wave equation are conformally invariant 
[so] the properties of solutions are basically independent of whether they 
are analyzed from a flat [Minkowski] or curved [Conformal] standpoint
...
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the ... 15 ...[ su(2,2) ] generators of symmetries of [Conformal] unispace  ... 
differ from the 11 generators of ... transformations in Minkowski space 
by terms of order 1 / R^2 , as R -> oo 
... R being the radius of the universe [ S3 in unispace Conformal U(2) ] 
...
the fundamental local dynamical variables of the chronometric [Conformal]  
theory, energy, momenta, etc., differ from those of special relativistic 
[Mikowski] field theory by terms of the order R^(-1) or less, 
where R is the radius of the universe ... The square of the mass is ... 
represented by the [Conformal] D'Alembartian ...[or]... 
the Casimir operator for O(2,3) which differs from [the Conformal 
D'Alembartian] only by terms of order R^(-1) ...". 
 
Irving Ezra Segal in his paper for "Proceedings of the Summer Research Institute on the 
legacy of John von Neumann" (AMS 1990) said: "... The Einstein energy H [is] the 
sum H0 + H1 of the conventional relativistic ... Minkowski energy H0 
and the super-relativistic [Conformal Dark] energy H1. ...
H0 and H1 are respectively scale-covariant and scale-contravariant 
i.e., transform like r and 1/r  respectively. 
... the decomposition H = H0 + H1 is Lorentz-covariant .. 
H0 and H1 correspond to effective potentials of the form Lr and -G/r 
where r is the Euclidean distance ...". 

Aubert Daigneault and Atruro Sangalli in Notices of the AMS 48 (2001) 9-16 said: "... 
Irving Ezra Segal ... proposed ... chronometric cosmology (CC) ... 
conformal immersion of Minkowski space M = R x R3 ... into ... R x S3 
... time coordinates x0 [flat Minkowski] and t [curved Conformal] 
are related by ... x0 = 2r tan(t/2r) 
from which the relation ... redshift ... z = tan^2(t/2r) may be derived ... 
the curvature of space is the reason for the ... redshift ... 
x0 tends to t as r tends to infinity. The ... differences ... can ... be 
established from the series expansion of x0 in powers of t: 

x0 = t + t^3 / (12r^2) + t^5 / (120r^4) + ... 
... a cosmological constant ... /\ ...[is]... related 
to the radius r of [ the unispace Conformal ] S3 by

 r = /\^(-1/2) 
...".  
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Christian Beck and Michael C. Mackey in astro-ph/0703364 said: "... Electromagnetic 
dark energy .... is based on a Ginzburg-Landau ... phase transition for the 
gravitational activity of virtual photons ... in two different phases: 
gravitationally active [GraviPhotons] ... 
and gravitationally inactive [Photons] ... 
Let |P|^2 be the number density of gravitationally active photons ... 
start from a Ginzburg-Landau free energy density ... 

F = a |P|^2 + (1/2) b |P|^4 
... The equilibrium state Peq is ... a minimum of F ... for T > Tc ... 

Peq = 0 [and] Feq = 0 
... for T< Tc 

|Peq|^2 = - a / b [and] Fdeq = -(1/2) a^2 / b
... temperature T [of] virtual photons underlying dark energy ... is .. 

h v = ln3 k T 
... dark energy density ...[is]... 

rho_dark = (1/2) ( pi h / c^3 ) (v_c)^4 
... The currently observed dark energy density in the universe of 
about 3.9 GeV/m^3 implies that the critical frequency v_c is ... 

v_c = 2.01 THz
... 
BCS Theory yields ... for Fermi energy ... in copper ... 7.0 eV 
and the critical temperature of ... YBCO ... around 90 K ... 

h v_c = 8 x 10^(-3) eV 
... Solar neutrino measurements provide evidence fo a neutrino mass of 
about m_v c^2 = 9 x 10^-3 eV ...

[ E8 Physics has first-order masses for the 3 generations of neutrinos as 
1 x 10^(-3) and 9 x 10^(-3) and 5.4 x 10(-2) eV ]

... in solid state physics the critical temperature is essentially determined by 
the energy gap of the superconductor ... (i.e. the energy obtained when a
Cooper pair forms out of two electrons) ... 
for [graviphotons] ... at low temperatures (frequencies) Cooper-pair like 
states [of neutrino-antineutrino pairs] can form in the vacuum ... the ... 
energy gap would be of the order of typical neutrino mass differences ...".
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Clovis Jacinto de Matos and Christian Beck in arXiv 0707.1797 said: "...
Tajmar's experiments ... at Austrian Research Centers Gmbh-ARC ... 
with ... rotating superconducting rings ... demonstrated ... 
a clear azimuthal acceleration ... directly proportional to the 
superconductive ring angular acceleration, and 
an angular velocity orthogonal to the ring's equatorial plane ...
In 1989 Cabrera and Tate, through the measurement of the London 
moment magnetic trapped flux, rekported an anomalous Cooper pair mass 
excess in thin rotating Niobium supeconductive rings ... 
A non-vanishing cosmological constant (CC) /\ can be interpreted in terms 
of a non-vanishing vacuum energy density

rho_vac = ( c^4 / 8 pi G ) /\ 
which corresponds to dark energy with equation of state w = -1. 
The ... astronomically observed value [is]... /\ = 1.29 x 10^(-52) [1/m^2]  ... 
Graviphotons can form weakly bounded states with Cooper pairs, 
increasing their mass slightly from m to m' . 
The binding energy is Ec = u c^2 : 

m' = m + my - u 
... Since the graviphotons are bounded to the Cooper pairs, 
their zeropoint energies form a condensate capable of the 
gravitoelectrodynamic properties of superconductive cavities. ...
Beck and Mackey's Ginzburg-Landau-like theory leads to a finite dark 
energy density dependent on the frequency cutoff v_c of vacuum 
fluctuations: 

rho* = (1/2) ( pi h / c^3 ) (v_c)^4
in vacuum one may put rho* = rho_vac from which the cosmological cutoff 
frequency v_cc is estimated as 

v_cc = 2.01 THz
The corresponding "cosmological" quantum of energy is: 

Ecc = h v_cc = 8.32 MeV
...  In the interior of superconductors ... the effective cutoff frequency can be 
different ...  h v = ln 3 k T ... we find the cosmological critical temprature Tcc 

Tcc = 87.49 K 

This temperature is characteristic of the BSCCO High-Tc superconductor. 
...".
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Xiao Hu and Shi-Zeng Lin in arXiv 0911.5371 said: "...  The Josephson effect is a 
phenomenon of current flow across two weakly linked superconductors 
separated by a thin barrier, i.e. Josephson junction, associated with 
coherent quantum tunneling of Cooper pairs. ... The Josephson effect also 
provides a unique way to generate high-frequency electromagnetic (EM) 
radiation by dc bias voltage ... The discovery of cuprate high-Tc 
superconductors accelerated the effort to develop novel source of EM 
waves based on a stack of atomically dense-packed intrinsic Josephson 
junctions (IJJs), since the large superconductivity gap covers the whole 
terahertz (THz) frequency band. Very recently, strong and coherent THz 
radiations have been successfully generated from a mesa structure of 
Bi2Sr2CaCu2O8+d single crystal ...[  

BSCCO image from Wikipedia

 ]...
which works both as the source of energy gain and as the cavity for 
resonance. This experimental breakthrough posed a challenge to 
theoretical study on the phase dynamics of stacked IJJs, since the 
phenomenon cannot be explained by the known solutions of the sine-
Gordon equation so far. It is then found theoretically that, due to huge 
inductive coupling of IJJs produced by the nanometer junction separation 
and the large London penetration depth ... of the material,
a novel dynamic state is stabilized in the coupled sine-Gordon 
system, in which +/- pi kinks in phase differences are developed 
responding to the standing wave of Josephson plasma and are 
stacked alternately in the c-axis. This novel solution of the inductively 
coupled sine-Gordon equations captures the important features of 
experimental observations. 
The theory predicts an optimal radiation power larger than the one 
observed in recent experiments by orders of magnitude ...".
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What are some interesting BSCCO JJ Array configurations ? 

Christian Beck and Michael C. Mackey in astro-ph/0605418 describe 
"... the AC Josephson effect ... 
a Josephson junction consists of two superconductors with an insulator 
sandwiched in between. In the Ginzburg-Landau theory each 
superconductor is described by a complex wave function whose absolute 
value squared yields the density of superconducting electrons. Denote the 
phase difference between the two wave functions  ... by P(t). 
... 
at zero external voltage a superconductive current given by Is = Ic sin(P) 
flows between the two superconducting electrodes ... Ic is the maximum 
superconducting current the junction can support. 
... 
if a voltage difference V is maintained across the junction, then the phase 
difference P evolves according to 

d P / dt = 2 e V / hbar
i.e. the current ... becomes an oscillating curent 
with amplitude Ic and frequency v = 2 e V / h
This frequency is the ... Josephson frequency ... The quantum energy h v 
... can be interpreted as the energy change of a Cooper pair that is 
transferred across the junction ...".

Xiao Hu and Shi-Zeng Lin in arXiv 1206.516 said: 
"... to enhance the radiation  power in teraherz band based on the intrinsic  
Josephson Junctions of Bi2Sr2CaCu2O8+d single crystal ...
we focus on the case that the Josephson plasma is uniform along a long 
crystal as established by the cavity formed by the dielectric material. ...
A ... pi kink state ... is characterized by static +/- pi phase kinks in the 
lateral directions of the mesa, which align themselves alternatingly along 
the c -axis. The pi phase kinks provide a strong coupling between the 
uniform dc current and the cavity modes, which permits large supercurrent 
flow into the system at the cavity resonances, thus enhances the
plasma oscillation and radiates strong EM wave ... 
The maximal radiation power  ... is achieved when the length of BSCCO 
single crystal at c-axis equals the EM wave length. ...". 
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Each long BSCCO single crystal looks geometrically like a line 
so configure the JJ Array using BSCCO crystals as edges. 

The simplest polytope, the Tetrahedron, is made of 6 edges: 
Feigelman, Ioffe, Geshkenbein, Dayal, and Blatter in cond-mat/0407663 said: 
“... Superconducting tetrahedral quantum bits ...

... tetrahedral qubit design ... emulates a spin-1/2 system in a vanishing 
magnetic field, the ideal starting point for the construction of a qubit.
Manipulation of the tetrahedral qubit through external bias signals 
translates into application of magnetic fields on the spin;
the application of the bias to different elements of the tetrahedral qubit 
corresponds to rotated operations in spin space. ...”.
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42 edges make an Icosahedron plus its center 
(image from Physical Review B 72 (2005) 115421 by Rogan et al)

with 30 exterior edges and 12 edges from center to vertices. 
It has 20 cells which are approximate Tetrahedra in flat 3-space 
but become exact regular Tetrahedra in curved 3-space. 

Could an approximate-20Tetrahedra-Icosahedron configuration 
of 42 BSCCO JJ tap into Dark Energy so that the Dark Energy 
might regularize the configuration to exact Tetrahedra and so 
curve/warp spacetime from flat 3-space to curved 3-space ? 
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720 edges make a 4-dimensional 600-cell
(image from Wikipedia)

At each vertex 20 Tetrahedral faces meet forming an Icosahedron 
which is exact because the 600-cell lives on a curved 3-shere in 4-space. 
It has 600 Tetrahedral 3-dim faces and 120 vertices

Could a 600 approximate-Tetrahedra configuration of 720 BSCCO JJ 
approximating projection of a 600-cell into 3-space 
tap into Dark Energy so that the Dark Energy might regularize 
the configuration to exact Tetrahedra and an exact 600-cell 
and so curve/warp spacetime from flat 3-space to curved 3-space ? 

The basic idea of Dark Energy from BSCCO Josephson Junctions is 
based on the 600-cell as follows: Consider 3-dim models of 600-cell such 
as metal sculpture from Bathsheba Grossman who says: 

"… for it I used an orthogonal projection rather than the Schlegel 
diagrams of the other polytopes I build.
… In this projection all cells are identical, as there is no perspective 
distortion.  …".
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For the Dark Energy experiment each of the 720 lines would be made of a 
single BSCCO crystal

whose layers act naturally to make the BSCCO crystal an intrinsic 
Josepson Junction. ( see Wikipedia and arXiv 0911.5371 )
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Each of the 600 tetrahedral cells of the 600-cell 
has 6 BSCCO crystal JJ edges. 
Since the 600-cell is in flat 3D space the tetrahedra are distorted.

According to the ideas of Beck and Mackey ( astro--ph/0703364 ) and
of Clovis Jacinto de Matos ( arXiv 0707.1797 ) the superconducting 
Josephson Junction layers of the 720  BSCCO crystals will bond with 
Dark Energy GraviPhotons that are pushing our Universe to expand.

My idea is that the Dark Energy GraviPhotons will not like being 
configured as edges of tetrahedra that are distorted in our flat 3D space
and
they will use their Dark Energy to make all 600 tetrahedra to be exact and 
regular by curving our flat space (and space-time).

My view is that the Dark Energy Graviphotons will have enough strength 
to do that because their strength will NOT be weakened by 
the (1 / M_Planck)^2 factor that makes ordinary gravity so weak.

It seems to me to be a clearly designed experiment that will either
1- not work and show my ideas to be wrong or
2 - work and open the door for humans to work with Dark Energy.
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Consider BSCCO JJ 600-cells

in this configuration: 

First put 12 of the BSCCO JJ 600-cells at the vertices of a cuboctahedron 
shown here as a 3D stereo pair: 
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Cuboctahedra do not tile 3D flat space without interstitial octahedra 

but BSCCO JJ 600-cell cuboctahedra can be put together 
square-face-to-square-face in flat 3D configurations including flat sheets. 
As Buckminster Fuller described, the 8 triangle faces of a cuboctahedron 

give it an inherently 4D structure consistent with the green cuboctahedron 

central figure of a 24-cell (3D stereo 4thD blue-green-red color) 
that tiles flat Euclidean 4D space. 
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So, cuboctahedral BSCCO JJ 600-cell structure likes flat 3D and 4D space 
but 
if BSCCO JJ Dark Energy act to transform flat space into curved space 
like a 720-edge 600-cell with 600 regular tetrahedra 
then 
Dark Energy should transform cuboctahedral BSCCO JJ 600-cell structure 
into 
a 720-edge BSCCO JJ 600-cell structure that likes curved space. 

There is a direct JItterbug transformation of 
the 12-vertex cuboctahedron to the 12-vertex icosahedron

whereby the 12 cuboctahedron vertices as midpoints of octahedral edges
are mapped to 
12 icosahedron vertices as Golden Ratio points of octahedral edges. 
There are two ways to map a midpoint to a Golden Ratio point. 
For the Dark Energy experiment the same choice of mapping 
should be made consistently throughout the BSCCO JJ 600-cell structure. 
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The result of the Jitterbug mapping is that 
each cuboctahedron in the BSCCO JJ 600-cell structure
with its 12 little BSCCO JJ 600-cells at its 12 vertices 
is mapped to 
an icosahedron with 12 little BSCCO JJ 600-cells at its 2 vertices: 

and the overall cuboctahedral BSCCO JJ 600-cell structure
is transformed into 
an overall icosahedral BSCCO JJ 600-cell structure

does not fit in flat 3D space in a naturally characteristic way  
( This is why icosahedral QuasiCrystal structures do not extend as simply 
throughout flat 3D space as do cuboctahedral structures ). 
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However, 
the BSCCO JJ 600-cell structure JItterbug icosahedra 
do live happily in 3-sphere curved space within the icosahedral 120-cell 
(see Wikipedia ) 

which has the same 720-edge arrangement as the 600-cell. 
The icosahedral 120-cell is constructed by 5 icosahedra around each edge. 
It has: 

cells - 120    {3,5}
faces - 1200 {3}

edges - 720
vertices - 120 

vertex figure - {5,5/2}
symmetry group H4,[3,3,5] 

dual - small stellated 120-cell
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6720 edges make an 8-dimensional Witting 4_21 Polytope
(images from Wikipedia)

Wikipedia said "... The 4_21 is related to the 600-cell  by a geometric folding 
of the Coxeter-Dynkin diagrams. This can be seen in the E8/H4 Coxeter 
plane projections. The 240 vertices of the 4_21 polytope are projected into 
4-space as two copies of the 120 vertices of the 600-cell, one copy smaller 
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than the other [by the Golden Ratio] with the same orientation. Seen as a 
2D orthographic projection in the E8/H4 Coxeter plane, the 120 vertices of 
the [larger] 600-cell are projected in the same four rings as seen in the 
4_21. The other 4 rings of the 4_21graph ... match ... the four rings of the ... 
smaller ... 600-cell. 
...
The 4_21 ... is the vertex figure for a uniform tessellation of 8-dimensional 
space, represented by symbol 5_21 
...
The vertex arrangement of 521 is called the E8 lattice ... the E8 lattice 
can ... be constructed as a union of the vertices of two 8-demicube 
honeycombs (called a D82 or D8+ lattice)
...
Each point of the E8 lattice is surrounded by 2160 8-orthoplexes and 17280 
8-simplices. The 2160 deep holes near the origin are exactly the halves of 
the norm 4 lattice points. The 17520 norm 8 lattice points fall into two 
classes (two orbits under the action of the E8 automorphism group): 240 
are twice the norm 2 lattice points while 17280 are 3 times the shallow 
holes surrounding the origin
 ...". 

An E8 lattice represents an Integral Domain of the Octonions. 
There are 480 Octonion Multiplications and 
there are 7 E8 lattice Octonion Integral Domains. 

The structures of E8 Physics (including Conformal Gravity Dark Energy) 
are naturally compatible with a 6720-edge configuration. 

Klee Irwin is also working on projections of E8 lattices 
into 3-space QuasiCrystal structures that might be relevant 
in designing useful configurations of BSCCO JJ. 
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Dark Energy : Dark Matter : Ordinary Matter: 

Gravity and the Cosmological Constant come from the MacDowell-Mansouri 
Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, 
which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:
"... If the fundamental spacetime symmetry of the laws of Physics is that given by 
the de Sitter instead of the Poincare group, the P-symmetry of the weak 
cosmological-constant limit and the Q-symmetry of the strong cosmological-
constant limit can be considered as limiting cases of the fundamental symmetry. ... 
... N ...[ is the space ]... whose geometry is gravitationally related to an infinite 
cosmological constant ...[and]... is a 4-dimensional cone-space in which ds = 0, and 
whose group of motion is Q. Analogously to the Minkowski case, N is also a 
homogeneous space, but now under the kinematical group Q, that is, N = Q/L 
[ where L is the Lorentz Group of Rotations and Boosts ]. In other words, the 
point-set of N is the point-set of the special conformal transformations.
Furthermore, the manifold of Q is a principal bundle P(Q/L,L), with Q/L = N as 
base space and L as the typical fiber. The kinematical group Q, like the Poincare 
group, has the Lorentz group L as the subgroup accounting for both the isotropy 
and the equivalence of inertial frames in this space. However, the special 
conformal transformations introduce a new kind of homogeneity. Instead of 
ordinary translations, all the points of N are equivalent through special conformal 
transformations. ...
... Minkowski and the cone-space can be considered as dual to each other, in the 
sense that their geometries are determined respectively by a vanishing and an 
infinite cosmological constants. The same can be said of their kinematical group of 
motions: P is associated to a vanishing cosmological constant and Q to an infinite 
cosmological constant.
The dual transformation connecting these two geometries is the spacetime 
inversion x^u -> x^u / sigma^2 . Under such a transformation, the Poincare group 
P is transformed into the group Q, and the Minkowski space M becomes the cone-
space N. The points at infinity of M are concentrated in the vertex of the cone-
space N, and those on the light-cone of M becomes the infinity of N. It is 



interesting to notice that, despite presenting an infinite scalar curvature, the 
concepts of space isotropy and equivalence between inertial frames in the cone-
space N are those of special relativity. The difference lies in the concept of 
uniformity as it is the special conformal transformations, and not ordinary 
translations, which act transitively on N. ..."

Since the Cosmological Constant comes from 
the 10 Rotation, Boost, and Special Conformal generators 
of the Conformal Group Spin(2,4) = SU(2,2), 
the fractional part of our Universe of the Cosmological Constant 
should be about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature 
singularities in our 4-dimensional physical spacetime, 
and since Einstein-Hilbert curvature comes from the 4 Translations 
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2) 
through the MacDowell-Mansouri Mechanism (in which the generators 
corresponding to the 3 Rotations and 3 Boosts do not propagate), 
the fractional part of our Universe of Dark Matter Primordial Black Holes 
should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism 
which is related to the 1 Scale Dilatation 
of the 15-dimensional Conformal Group Spin(2,4) = SU(2,2),
 the fractional part of our universe of Ordinary Matter 
should be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the 
model, have (without taking into account any evolutionary changes with time) 
roughly:
67% Cosmological Constant
27% Dark Matter - possilbly primordial stable Planck mass black holes
6% Ordinary Matter
 



As Dennnis Marks pointed out to me, 
since density rho is proportional to (1+z)^3(1+w) for red-shift factor z 
and a constant equation of state w:

w = -1 for /\ and the average overall density of /\ Dark Energy remains constant 
with time and the expansion of our Universe; 
and
w = 0 for nonrelativistic matter so that the overall average density of Ordinary 
Matter declines as 1 / R^3 as our Universe expands; 
and
w = 0 for primordial black hole dark matter - stable Planck mass black holes - so 
that Dark Matter also has density that declines as 1 / R^3 as our Universe expands;
so that the ratio of their overall average densities must vary with time, or scale 
factor R of our Universe, as it expands.

Therefore, the above calculated ratio 0.67 : 0.27 : 0.06 is valid 
only for a particular time, or scale factor, of our Universe.

When is that time ? Further, what is the value of the ratio now ?

Since WMAP observes Ordinary Matter at 4% NOW,
 the time when Ordinary Matter was 6% would be 
at redshift z such that 
1 / (1+z)^3 = 0.04 / 0.06 = 2/3 , or (1+z)^3 = 1.5 , or 1+z = 1.145 , or z = 0.145. 
To translate redshift into time, 
in billions of years before present, or Gy BP, use this chart

from a www.supernova.lbl.gov file SNAPoverview.pdf to see that 
the time when Ordinary Matter was 6% 
would have been a bit over 2 billion years ago, or 2 Gy BP.



In the diagram, there are four Special Times in the history of our Universe:
the Big Bang Beginning of Inflation (about 13.7 Gy BP);

1 - the End of Inflation = Beginning of Decelerating Expansion 
(beginning of green line also about 13.7 Gy BP);

2 - the End of Deceleration (q=0) = Inflection Point = 
= Beginning of Accelerating Expansion 
(purple vertical line at about z = 0.587 and about 7 Gy BP). 
According to a hubblesite web page credited to Ann Feild, the above diagram "... 
reveals changes in the rate of expansion since the universe's birth 15 billion years 
ago. The more shallow the curve, the faster the rate of expansion. The curve 
changes noticeably about 7.5 billion years ago, when objects in the universe began 
flying apart as a faster rate. ...". 
According to a CERN Courier web page: "... Saul Perlmutter, who is head of the 
Supernova Cosmology Project ... and his team have studied altogether some 80 
high red-shift type Ia supernovae. Their results imply that the universe was 
decelerating for the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". 
According to astro-ph/0106051 by Michael S. Turner and Adam G. Riess: "... 
current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at z = 1.7 



provides direct evidence for an early phase of slowing expansion if the dark energy 
is a cosmological constant ...".

3 - the Last Intersection of the Accelerating Expansion of our Universe 
of Linear Expansion (green line) with the Third Intersection 
(at red vertical line at z = 0.145 and about 2 Gy BP), 
which is also around the times of the beginning of the Proterozoic Era and 
Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed formations, a Snowball 
Earth, and the start of the Oklo fission reactor. 2 Gy is also about 10 Galactic Years 
for our Milky Way Galaxy and is on the order of the time for the process of a 
collision of galaxies.

4 - Now. 

Those four Special Times define four Special Epochs:

The Inflation Epoch, beginning with the Big Bang and ending with the End of 
Inflation. The Inflation Epoch is described by Zizzi Quantum Inflation ending with 
Self-Decoherence of our Universe ( see gr-qc/0007006 ).

The Decelerating Expansion Epoch, beginning with the Self-Decoherence of our 
Universe at the End of Inflation. During the Decelerating Expansion Epoch, the 
Radiation Era is succeeded by the Matter Era, and the Matter Components (Dark 
and Ordinary) remain more prominent than they would be under the "standard 
norm" conditions of Linear Expansion.

The Early Accelerating Expansion Epoch, beginning with the End of Deceleration 
and ending with the Last Intersection of Accelerating Expansion with Linear 
Expansion. During Accelerating Expansion, the prominence of Matter Components 
(Dark and Ordinary) declines, reaching the "standard norm" condition of Linear 
Expansion at the end of the Early Accelerating Expansion Epoch at the Last 
Intersection with the Line of Linear Expansion.

The Late Accelerating Expansion Epoch, beginning with the Last Intersection of 
Accelerating Expansion and continuing forever, with New Universe creation 
happening many times at Many Times. During the Late Accelerating Expansion 
Epoch, the Cosmological Constant /\ is more prominent than it would be under the 
"standard norm" conditions of Linear Expansion.
Now happens to be about 2 billion years into the Late Accelerating Expansion 
Epoch.



What about Dark Energy : Dark Matter : Ordinary Matter now ?

As to how the Dark Energy /\ and Cold Dark Matter terms have evolved
 during the past 2 Gy, a rough estimate analysis would be:

/\ and CDM would be effectively created during expansion in their natural ratio 
67 : 27 = 2.48 = 5 / 2, each having proportionate fraction 5 / 7 and 2 / 7, 
respectively;

CDM Black Hole decay would be ignored; and

pre-existing CDM Black Hole density would decline by the same 1 / R^3 factor as 
Ordinary Matter, from 0.27 to 0.27 / 1.5 = 0.18.

The Ordinary Matter excess 0.06 - 0.04 = 0.02 plus the first-order CDM excess 
0.27 - 0.18 = 0.09 should be summed to get a total first-order excess of 0.11, which 
in turn should be distributed to the /\ and CDM factors in their natural ratio 67 : 27, 
producing, for NOW after 2 Gy of expansion:

 CDM Black Hole factor = 0.18 + 0.11 x 2/7 = 0.18 + 0.03 = 0.21

for a total calculated Dark Energy : Dark Matter : Ordinary Matter ratio for now of 

 0.75 : 0.21 : 0.04

so that the present ratio of 0.73 : 0.23 : 0.04 observed by WMAP seems to me to be 
substantially consistent with the cosmology of the E8 model.
 
 
 2013 Planck Data ( arxiv 1303.5062 ) showed "... anomalies ... previously 
observed in the WMAP data ... alignment between the quadrupole and octopole 
moments ... asymmetry of power between two ... hemispheres ... Cold Spot ...
are now confirmed at ... 3 sigma ... but a higher level of confidence ...". 
 
rough evolution E8 calculation:  DE : DM : OM = 75 : 20 : 05 
WMAP:                                       DE : DM : OM = 73 : 23 : 04 
Planck:                                         DE : DM : OM = 69 : 26 : 05  
basic E8 Conformal calculation: DE : DM : OM = 67 : 27 : 06 
 
Since uncertainties are substantial, I think that there is reasonalble consistency.  
 
 



Pioneer Anomaly: 

After the Inflation Era and our Universe began its current phase of expansion, 
some regions of our Universe become Gravitationally Bound Domains 
(such as, for example, Galaxies)
 in which the 4 Conformal GraviPhoton generators are frozen out, 
forming domains within our Universe like IceBergs in an Ocean of Water. 

On the scale of our Earth-Sun Solar System, the region of our Earth, where we do 
our local experiments, is in a Gravitationally Bound Domain. 

Pioneer spacecraft are not bound to our Solar System and are experiments beyond 
the Gravitationally Bound Domain of our Earth-Sun Solar System.
In their Study of the anomalous acceleration of Pioneer 10 and 11 gr-qc/0104064 
John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. Liu, Michael Martin 
Nieto, and Slava G. Turyshev say: "... The latest successful precession maneuver to 
point ...[Pioneer 10]... to Earth was accomplished on 11 February 2000, when 
Pioneer 10 was at a distance from the Sun of 75 AU. [The distance from the Earth 
was [about] 76 AU with a corresponding round-trip light time of about 21 hour.] ... 
The next attempt at a maneuver, on 8 July 2000, was unsuccessful ... conditions 
will again be favorable for an attempt around July, 2001. ... At a now nearly 
constant velocity relative to the Sun of 12.24 km/s, Pioneer 10 will continue its 
motion into interstellar space, heading generally for the red star Aldebaran ... about 



68 light years away ... it should take Pioneer 10 over 2 million years to reach its 
neighborhood....
[ the above image is ] Ecliptic pole view of Pioneer 10, Pioneer 11, and Voyager 
trajectories. Digital artwork by T. Esposito. NASA ARC Image # AC97-0036-3.
... on 1 October 1990 ... Pioneer 11 ... was [about] 30 AU away from the Sun ... 
The last communication from Pioneer 11 was received in November 1995, when 
the spacecraft was at distance of [about] 40 AU from the Sun. ... Pioneer 11 should 
pass close to the nearest star in the constellation Aquila in about 4 million years ...
... Calculations of the motion of a spacecraft are made on the basis of the range 
time-delay and/or the Doppler shift in the signals. This type of data was used to 
determine the positions, the velocities, and the magnitudes of the orientation 
maneuvers for the Pioneer, Galileo, and Ulysses spacecraft considered in this 
study. ... The Pioneer spacecraft only have two- and three-way S-band Doppler. ... 
analyses of radio Doppler ... data ... indicated that an apparent anomalous 
acceleration is acting on Pioneer 10 and 11 ... The data implied an anomalous, 
constant acceleration with a magnitude a_P = 8 x 10^(-8) cm/cm/s^2, directed 
towards the Sun ...
... the size of the anomalous acceleration is of the order c H, where H is the 
Hubble constant ...
... Without using the apparent acceleration, CHASMP shows a steady frequency 
drift of about -6 x 10^(-9) Hz / s, or 1.5 Hz over 8 years (one-way only). ... This 
equates to a clock acceleration, -a_t, of -2.8 x 10^(-18) s / s^2 . The identity with 
the apparent Pioneer acceleration is a_P = a_t c. ...
... Having noted the relationships
a_P = c a_t
and that of ...
a_H = c H -> 8 x 10^(-8) cm / s^2
if H = 82 km / s / Mpc ...
we were motivated to try to think of any ... "time" distortions that might ... fit the 
CHASMP Pioneer results ... In other words ...
Is there any evidence that some kind of "time acceleration" is being seen?
... In particular we considered ... Quadratic Time Augmentation. This model adds a 
quadratic-in-time augmentation to the TAI-ET ( International Atomic Time - 
Ephemeris Time ) time transformation, as follows
ET -> ET + (1/2) a_ET ET^2
The model fits Doppler fairly well ...



... There was one [other] model of the ...[time acceleration]... type that was 
especially fascinating. This model adds a quadratic in time term to the light time as 
seen by the DSN station:
delta_TAI = TAI_received - TAI_sent ->
-> delta_TAI + (1/2) a_quad (TAI_received^2 - TAI_sent^2 )

It mimics a line of sight acceleration of the spacecraft, and could be thought of as 
an expanding space model. 

Note that a_quad affects only the data. This is in contrast to the a_t ... that affects 
both the data and the trajectory. ... This model fit both Doppler and range very 
well. Pioneers 10 and 11 ... the numerical relationship between the Hubble constant 
and a_P ... remains an interesting conjecture. ...".

In his book Mathematical Cosmology and Extragalactic Astronomy (Academic 
Press 1976) (pages 61-62 and 72), Segal says:
"... Temporal evolution in ... Minkowski space ... is
H -> H + s I
... unispace temporal evolution ... is ...
H -> ( H + 2 tan(a/2) ) / ( 1 - (1/2) H tan(a/2) ) = H + a I + (1/4) a H^2 + O(s^2)
...".

Therefore,
the Pioneer Doppler anomalous acceleration is an experimental observation of a 
system that is not gravitationally bound in the Earth-Sun Solar System, and its 
results are consistent with Segal's Conformal Theory.
 
Rosales and Sanchez-Gomez say, at gr-qc/9810085:
"... the recently reported anomalous acceleration acting on the Pioneers spacecrafts 
should be a consequence of the existence of some local curvature in light geodesics 
when using the coordinate speed of light in an expanding spacetime. This suggests 
that the Pioneer effect is nothing else but the detection of cosmological expansion 
in the solar system. ... the ... problem of the detected misfit between the calculated 
and the measured position in the spacecrafts ... this quantity differs from the 
expected ... just in a systematic "bias" consisting on an effective residual 
acceleration directed toward the center of coordinates; 
its constant value is ... H c ... 
This is the acceleration observed in Pioneer 10/11 spacecrafts. ... a periodic orbit 
does not experience the systematic bias but only a very small correction ... which is 
not detectable ... in the old Foucault pendulum experiment ... the motion of the 



pendulum experiences the effect of the Earth based reference system being not an 
inertial frame relatively to the "distant stars". ... Pioneer effect is a kind of a new 
cosmological Foucault experiment, the solar system based coordinates, being not 
the true inertial frame with respect to the expansion of the universe, mimics the 
role that the rotating Earth plays in Foucault's experiment ...".

The Rosales and Sanchez-Gomez idea of a 2-phase system in which objects bound 
to the solar system (in a "periodic orbit") are in one phase (non-expanding pennies-
on-a-balloon) while unbound (escape velocity) objects are in another phase 
(expanding balloon) that "feels" expansion of our universe is very similar to my 
view of such things as described on this page. 

The Rosales and Sanchez-Gomez paper very nicely unites:
the physical 2-phase (bounded and unbounded orbits) view;
the Foucault pendulum idea; and the cosmological value H c.

My view, which is consistent with that of Rosales and Sanchez-Gomez,
 can be summarized as a 2-phase model based on Segal's work 
which has two phases with different metrics:

a metric for outside the inner solar system, a dark energy phase in which gravity is 
described in which all 15 generators of the conformal group are effective, some of 
which are related to the dark energy by which our universe expands; 
and
a metric for where we are, in regions dominated by ordinary matter, in which the 4 
special conformal and 1 dilation degrees of freedom of the conformal group are 
suppressed and the remaining 10 generators (antideSitter or Poincare, etc) are 
effective, thus describing ordinary matter phenomena.

If you look closely at the difference between the metrics in those two regions, you 
see that the full conformal dark energy region gives an "extra acceleration" that 
acts as a "quadratic in time term" that has been considered as an explanation of the 
Pioneer effect by John D. Anderson, Philip A. Laing, Eunice L. Lau, Anthony S. 
Liu, Michael Martin Nieto, and Slava G. Turyshev in their paper at gr-qc/0104064. 



Jack Sarfatti has a 2-phase dark energy / dark matter model that can give a similar 
anomalous acceleration in regions where c^2 /\ dark energy / dark matter is 
effectively present. If there is a phase transition (around Uranus at 20 AU) 
whereby ordinary matter dominates inside that distance from the sun 
and exotic dark energy / dark matter appears at greater distances, 
then Jack's model could also explain the Pioneer anomaly 
and it may be that Jack's model with ordinary and exotic phases
 and my model with deSitter/Poincare and Conformal phases 
may be two ways of looking at the same thing. 

As to what might be the physical mechanism of the phase transition, Jack says
"... Rest masses of [ordinary matter] particles ... require the smooth non-random 
Higgs Ocean ... which soaks up the choppy random troublesome zero point 
energy ...".

In other words in a region in which ordinary matter is dominant, such as the Sun 
and our solar system, the mass-giving action of the Higgs mechanism "soaks up" 
the Dark Energy zero point conformal degrees of freedom that are dominant in 
low-ordinary mass regions of our universe (which are roughly the intergalactic 
voids that occupy most of the volume of our universe). 
That physical interpretation is consistent with my view.



Transition at Orbit of Uranus: 

It may be that the observation of the Pioneer phase transition at Uranus from 
ordinary to anomalous acceleration is an experimental result that gives us a first 
look at dark energy / dark matter phenomena that could lead to energy sources 
that could be even more important than the nuclear energy discovered 
during the past century.
 In gr-qc/0104064 Anderson et al say:
"... Beginning in 1980 ... at a distance of 20 astronomical units (AU) from the 
Sun ... we found that the largest systematic error in the acceleration residuals was a 
constant bias, aP, directed toward the Sun. Such anomalous data have been 
continuously received ever since. ...",
so that the transition from inner solar system Minkowski acceleration to outer 
Segal Conformal acceleration occurs at about 20 AU, which is about the radius of 
the orbit of Uranus. That phase transition may account for the unique rotational 
axis of Uranus, 

which lies almost in its orbital plane.

The most stable state of Uranus may be with its rotational axis pointed toward the 
Sun, so that the Solar hemisphere would be entirely in the inner solar system 
Minkowski acceleration phase and the anti-Solar hemisphere would be in entirely 
in the outer Segal Conformal acceleration phase.



Then the rotation of Uranus would not take any material from one phase to the 
other, and there would be no drag on the rotation due to material going from phase 
to phase.
Of course, as Uranus orbits the Sun, it will only be in that most stable 
configuration twice in each orbit, but an orbit in the ecliptic containing that most 
stable configuration twice (such as its present orbit) would be in the set of the most 
stable ground states, although such an effect would be very small now.
However, such an effect may have been been more significant on the large gas/dust 
cloud that was condensing into Uranus and therefore it may have caused Uranus to 
form initially with its rotational axis pointed toward the Sun.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material 
from one phase to another would be suppressed by the drag of undergoing phase 
transition, so that, after Uranus condensed out of the gas/dust cloud, the only 
remaining component of Uranus rotation would be on an axis pointing close to the 
Sun, which is what we now observe.
In the pre-Uranus gas/dust cloud, any component of rotation that carried material 
from one phase to another would be suppressed by the drag of undergoing phase 
transition, so that, after Uranus condensed out of the gas/dust cloud, the only 
remaining component of Uranus rotation would be on an axis pointing close to the 
Sun, which is what we now observe.

Much of the perpendicular (to Uranus orbital plane) angular momentum from the 
original gas/dust cloud may have been transferred (via particles "bouncing" off the 
phase boundary) to the clouds forming Saturn (inside the phase boundary) or 
Neptune (outside the phase boundary, thus accounting for the substantial (relative 
to Jupiter) deviation of their rotation axes from exact perpendicularity (see images 
above and below from Universe, 4th ed, by William Kaufmann, Freeman 1994).

According to Utilizing Minor Planets to Assess the Gravitational Field in the Outer 
Solar System, astro-ph/0504367, by Gary L. Page, David S. Dixon, and John F. 
Wallin:
"... the great distances of the outer planets from the Sun and the nearly circular 
orbits of Uranus and Neptune makes it very difficult to use them to detect the 



Pioneer Effect. ... The ratio of the Pioneer acceleration to that produced by the Sun 
at a distance equal to the semimajor axis of the planets is 0.005, 0.013, and 0.023 
percent for Uranus, Neptune, and Pluto, respectively. ... Uranus' period shortens by 
5.8 days and Neptune's by 24.1, while Pluto's period drops by 79.7 days. ... an 
equivalent change in aphelion distance of 3.8 x 10^10, 1.2 x 10^11, and 4.3 x 
10^11 cm for Uranus, Neptune, and Pluto. In the first two cases, this is less than 
the accepted uncertainty in range of 2 x 10^6 km [ or 2 x 10^11 cm ] (Seidelmann 
1992). ... Pluto['s] ... orbit is even less well-determined ... than the other outer 
planets. ... .... [C]omets ... suffer ... from outgassing ... [ and their nuclei are hard to 
locate precisely ] ...".
 
According to a google cache of an Independent UK 23 September 2002 article by 
Marcus Chown:
"... The Pioneers are "spin-stabilised", making them a particularly simple platform 
to understand. Later probes ... such as the Voyagers and the Cassini probe ... were 
stabilised about three axes by intermittent rocket boosts. The unpredictable 
accelerations caused by these are at least 10 times bigger than a small effect like 
the Pioneer acceleration, so they completely cloak it. ...".

Can we use Laboratory Experiments on Earth to get access to the energy of all 15 
generators of Conformal Spin(2,4)?

In astro-ph/0512327 Christian Beck says: "... if dark energy is produced by vacuum 
fluctuations then there is a chance to probe some of its properties by simple 
laboratory tests based on Josephson junctions. These electronic devices can be used 
to perform 'vacuum fluctuation spectroscopy', by directly measuring a noise 
spectrum induced by vacuum fluctuations. One would expect to see a cutoff near 
1.7 THz in the measured power spectrum, provided the new physics underlying 
dark energy couples to electric charge.
The effect exploited by the Josephson junction is a subtile nonlinear mixing effect 
and has nothing to do with the Casimir effect or other effects based on van der 
Waals forces. A Josephson experiment of the suggested type will now be built, and 
we should know the result within the next 3 years. ...".



That Josephson experiment is by P A Warburton of University College London. It 
is EPSRC Grant Reference: EP/D029783/1, "Externally-Shunted High-Gap 
Josephson Junctions: Design, Fabrication and Noise Measurements", starting1 
February 2006 and ending 31 January 2009 with £ Value: 242,348. Its abstract 
states:
"... In the late 1990's measurements of the cosmic microwave background radiation 
and distant supernovae confirmed that around 70% of the energy in the universe is 
in the form of gravitationally-repulsive dark energy. This dark energy is not only 
responsible for the accelerating expansion of the universe but also was the driving 
force for the big bang. A possible source of this dark energy is vacuum fluctuations 
which arise from the finite zero-point energy of a quantum mechanical oscillator, 
hf/2 (where f is the oscillator frequency). … dark energy may be measured in the 
laboratory using resistively-shunted Josephson junctions (RS-JJ's). Vacuum 
fluctuations in the resistive shunt at low temperatures can be measured by non-
linear mixing within the Josephson junction. If vacuum fluctuations are responsible 
for dark energy, the finite value of the dark energy density in the universe (as 
measured by astronomical observations) sets an upper frequency limit on the 
spectrum of the quantum fluctuations in this resistive shunt. Beck and Mackey 
calculated an upper bound on this cut-off frequency of 1.69 THz. … We therefore 
propose to perform measurements of the quantum noise in RS-JJ's fabricated using 
superconductors with sufficiently large gap energies that the full noise spectrum up 
to and beyond 1.69 THz can be measured. … Nitride junctions have cut-off 
frequencies of around 2.5 THz, which should give sufficiently low quasiparticle 
current noise around 1.69 THz at accessible measurement temperatures. Cuprate 
superconductors have an energy gap an order of magnitude higher than the nitrides, 
but here there is finite quasiparticle tunnelling at voltages less than the gap voltage, 
due to the d-wave pairing symmetry. By performing experiments on both the 
nitrides and the cuprates we will have two independent measurements of the 
possible cut-off frequency in two very different materials systems. This would give 
irrefutable confirmation (or indeed refutation) of the vacuum fluctuations 
hypothesis. ...".



Beck and Mackey in astro-ph/0406504 say: "... the zero-point term has proved 
important in explaining X-ray scattering in solids ... ; understanding of the Lamb 
shift ... in hydrogen ... ; predicting the Casimir effect ... ; understanding the origin 
of Van der Waals forces ... ; interpretation of the Aharonov-Bohm effect ... ; 
explaining Compton scattering ... ; and predicting the spectrum of noise in 
electrical circuits ... .
It is this latter effect that concerns us here. ... We predict that the measured 
spectrum in Josephson junction experiments must exhibit a cutoff at the critical 
frequency nu_c ... [ corresponding to the currently observed Dark Energy density 
0.73 x critical density = 0.73 x 5.3 GeV/m^3 = 3.9 GeV/m^3 ]... If not, the 
corresponding vacuum energy density would exceed the currently measured dark 
energy density of the universe. ... The energy associated with the computed cutoff 
frequency nu_c ...[ about 1.7 x 10^12 Hz ]...
E_c = h nu_c = (7.00 ± 0.17) x 10^(-3) eV ...

coincides with current experimental estimates of neutrino masses. .. It is likely that 
the Josephson junction experiment only measures the photonic part of the vacuum 
fluctuations, since this experiment is purely based on electromagnetic 
interaction. ... If the frequency cutoff is observed, it could be used to determine the 
fraction ... of dark energy density that is produced by electromagnetic processes ...
Finally, we conjecture that it will be interesting to re-analyze experimentally 
observed 1/f noise in electrical circuits under the hypothesis that it could be a 
possible manifestation of suppressed zero-point fluctuations. ... Our simple 
theoretical considerations show that 1/f noise arises naturally if bosonic vacuum 
fluctuations are suppressed by fermionic ones. ...".



Standard Model Higgs: 126, 200, 250 GeV 
by Frank Dodd (Tony) Smith Jr.

Abstract:

In March 2013 at Moriond LHC announced results of data (about 25/fb) 

from the LHC run ending at the long shutdown at the end of 2012.  

As I see it, the ATLAS and CMS digamma channel data are consistent with 

a Higgs Low Mass State at 126 GeV 

and the ATLAS and CMS ZZ to 4l channel data are consistent  with

a Higgs Low Mass State at 126 GeV 

and a Higgs Mid Mass State around 200 GeV 

and a Higgs High Mass State around 250 GeV.

This paper begins with description of 3-state Higgs/Tquark Condensate system,  

then calculation of Higgs mass, 

then Tquark experimental results, 

then Higgs experimental results through Moriond 2013, 

and finally proposals for future physics experiments.   

(References are included in the body of the paper and in linked material.)



      LHC data (about 25/fb) from Halloween 2011 through Moriond 2013:

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system 
in which the Higgs is related to the Primitive Idempotents of the real Clifford Algebra Cl(8). 



The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit for a floating Tquark mass 
as is required in my 3-State Higgs-Tquark System

is for a Higgs mass range that includes all three of its states: 126 GeV, around 200 GeV, and around 250 GeV.  

Pumpkin Eye-Nose-Eye Plots are for LHC data (about 25/fb) up to the long shutdown at the end of 2012: 

Left Eye: ATLAS Higgs ZZ-4l at Moriond 2013
Nose: ATLAS  Higgs digamma at Moriond 2013  
Right Eye: CMS Higgs ZZ-4l at Moriond 2013
 

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value
will be understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\
imposes constraints on both the top quark and Higgs boson masses. 
 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should
not develop an Landau pole for mu < /\ . 
 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not
become negative leading to the instability of the usual SM vacuum. 
 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-
off and have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ]
... 
The upper part of ...[the]... curve corresponds to the triviality bound. 
 
The lower part of ...[the]... curve coincides with the vacuum stability bound 
and the point in the top right-hand corner, where it meets the triviality bound curve, 
is the quasi-fixed infra-red fixed point for that value of /\ . ... 



... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the critical point of the Higgs-Tquark System with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model
That high-mass Higgs is around 250 GeV in the range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary line is based on
Renormalization Group calculations with the result that MH / MT = 1.1 as described by Koichi Yamawaki in
hep-ph/9603293 . 

The Cyan Dot   where the Gold Line leaves the Triviality Boundary to go into our Ordinary Phase is the
middle-mass state of  a 174 GeV Truth Quark and Higgs around 200 GeV.  It corresponds to the Higgs mass
calculated by Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that  
for 8-dimensional Kaluza-Klein spacetime with the Higgs as a Truth Quark condensate 
172 < MT < 175 GeV and 178 < MH < 188 GeV. 
That mid-mass Higgs is around the 200 GeV range of the Higgs Triviality Boundary  at which
 
the composite nature of the Higgs as T-Tbar condensate in (4+4)-dim Kaluza-Klein becomes manifest.  
 
 
 
 
The Green Dot       where the Gold Line terminates in our Ordinary Phase 
 
is the low-mass state of a 130 GeV Truth Quark and a 126 GeV Higgs.



As to composite Higgs and the Triviality boundary, Pierre Ramond says in his 
book Journeys Beyond the Standard Model ( Perseus Books 1999 ) at pages 
175-176:
"... The Higgs quartic coupling has a complicated scale dependence. It evolves 
according to
d lambda / d t = ( 1 / 16 pi^2 ) beta_lambda
where the one loop contribution is given by
beta_lambda = 12 lambda^2 - ... - 4 H ...
The value of lambda at low energies is related [to] the physical value of the Higgs 
mass according to the tree level formula \
m_H = v sqrt( 2 lambda )
while the vacuum value is determined by the Fermi constant 
...
for a fixed vacuum value v, let us assume that the Higgs mass and therefore lambda 
is large. In that case, beta_lambda is dominated by the lambda^2 term, which 
drives the coupling towards its Landau pole at higher energies.
Hence the higher the Higgs mass, the higher lambda is and the close[r] the Landau 
pole to experimentally accessible regions. 
This means that for a given (large) Higgs mass, 
we expect the standard model to enter a strong coupling regime 
at relatively low energies, losing in the process our ability to calculate. 
This does not necessarily mean that the theory is incomplete, 
only that we can no longer handle it ... 
it is natural to think that this effect is caused by new strong interactions, 
and that the Higgs actually is a composite ...
The resulting bound on lambda is sometimes called the triviality bound.
The reason for this unfortunate name (the theory is anything but trivial) 
stems from lattice studies where the coupling is assumed to be finite everywhere; 
in that case the coupling is driven to zero, yielding in fact a trivial theory. 
In the standard model lambda is certainly not zero. ...".



Composite Higgs as Tquark condensate studies by Yamawaki et al have produced 
realistic models that are consistent with my E8 model with a 3-State System: 

1 - My basic E8 Physic model state 
with Tquark mass = 130 GeV and Higgs mass = 126 GeV

2 - Triviality boundary 8-dim Kaluza-Klein state described by Hashimoto, 
Tanabashi, and Yamawaki in hep-ph/0311165 where they say: 
“... "... We perform the most attractive channel (MAC) analysis in the top mode 
standard model with TeV-scale extra dimensions, where the standard model gauge 
bosons and the third generation of quarks and leptons are put in D(=6,8,10,...) 
dimensions. In such a model, bulk gauge couplings rapidly grow in the ultraviolet 
region. In order to make the scenario viable, only the attractive force of the top 
condensate should exceed the critical coupling, while other channels such as the 
bottom and tau condensates should not. We then find that the top condensate can be 
the MAC for D=8 ... We predict masses of the top (m_t) and the Higgs (m_H) ... 
based on the renormalization group for the top Yukawa and Higgs quartic 
couplings with the compositeness conditions at the scale where the bulk top 
condenses ... for ...[ Kaluza-Klein type ]... dimension... D=8 ... 
m_t = 172-175 GeV and m_H=176-188 GeV ...".

3 - Critical point BHL state 
with Tquark mass = 218 +/- 3 GeV and Higgs mass = 239 +/- 3 GeV
As Yamawaki said in hep-ph/9603293: "... the BHL formulation of the top quark 
condensate ... is based on the RG equation combined with the compositeness 
condition ... start[s] with the SM Lagrangian which includes explicit Higgs 
field at the Lagrangian level ... BHL is crucially based on the perturbative 
picture ...[which]... breaks down at high energy near the compositeness scale /
\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that 
the perturbative picture (BHL) is valid for mu < /\_Matching, while only the 
nonperturbative picture (MTY) becomes consistent for mu > /\_Matching ... 
However, thanks to the presence of a quasi-infrared fixed point, BHL 
prediction is numerically quite stable against ambiguity at high energy region, 
namely, rather independent of whether this high energy region is replaced by 
MTY or something else. ... Then we expect mt = mt(BHL) = ... = 1/(sqrt(2)) ybart 
v within 1-2%, where ybart is the quasi-infrared fixed point given by Beta(ybart) = 
0 in ... the one-loop RG equation ... The composite Higgs loop changes ybart^2 by 
roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 
GeV -> 250 x sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with 
opposite sign pulls it back a little bit to a higher value. The BHL value is then 



given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV. The Higgs boson was predicted 
as a tbar-t bound state with a mass MH = 2mt based on the pure NJL model 
calculation1. Its mass was also calculated by BHL through the full RG equation ... 
the result being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".
... the top quark condensate proposed by Miransky, Tanabashi and Yamawaki 
(MTY) and by Nambu independently ... entirely replaces the standard Higgs 
doublet by a composite one formed by a strongly coupled short range 
dynamics (four-fermion interaction) which triggers the top quark condensate. 
The Higgs boson emerges as a tbar-t bound state and hence is deeply connected 
with the top quark itself. ... MTY introduced explicit four-fermion interactions 
responsible for the top quark condensate in addition to the standard gauge 
couplings. Based on the explicit solution of the ladder SD equation, MTY found 
that even if all the dimensionless four-fermion couplings are of O(1), only the 
coupling larger than the critical coupling yields non-zero (large) mass ... The model 
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL) 
in the SM language, based on the RG equation and the compositenes condition. 
BHL essentially incorporates 1/Nc sub-leading effects such as those of the 
composite Higgs loops and ... gauge boson loops which were disregarded by the 
MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY 
at 1/Nc-leading order. Such effects turned out to reduce the above MTY value 
250 GeV down to 220 GeV ...".

8-dim Kaluza-Klein spacetime physics as required by Hashimoto, Tanabashi, and 
Yamawaki for the Middle State of the 3-State System 
was described by N. A. Batakis in Class. Quantum Grav. 3 (1986) L99-Ll05 
in terms a M4xCP2 structure similar to that of my E8 Physics model. 
Although spacetime and Standard Model gauge bosons worked well for Batakis, 
he became discouraged by difficulties with fermions, 
perhaps because he did not use Clifford Algebras with natural spinor structures 
for fermions. 



       Higgs Mass Calculations: 

Low-Mass State 

The calculations produce ratios of masses, so that only one mass need be chosen to set the mass scale.
In the E8 model, the value of the fundamental mass scale vacuum expectation value v = <PHI> of the Higgs
scalar field is set to be the sum of the physical masses of the weak bosons, W+, W-, and Z0,
such that, in accord with ratios calculated in the E8 model, the electron mass will be 0.5110 MeV. 
Effectively, the electron mass of 0.5110 MeV is the only input into the calculated particle masses. 
 
The relationship between the Higgs mass and v is given 
 
by the Ginzburg-Landau term from the Mayer Mechanism as 
 
(1/4) Tr ( [ PHI , PHI ] - PHI )^2
 
or, in the notation of quant-ph/9806009 by Guang-jiong Ni 
 
(1/4!) lambda PHI^4 - (1/2) sigma PHI^2
 
where the Higgs mass M_H = sqrt( 2 sigma )Ni says:  
 
"... the invariant meaning of the constant lambda in the Lagrangian is not the  
 
coupling constant, the latter will change after quantization ... The invariant  
 
meaning of lambda is nothing but the ratio of two mass scales: 
 
lambda = 3 ( M_H / PHI )^2 which remains unchanged irrespective of the order ...".
 
 
Since <PHI>^2 = v^2, and assuming that lambda = ( cos( pi / 6 ) )^2  = 0.866^2
 
( a value consistent with the Higgs-Tquark condensate model of Michio Hashimoto, 
 
Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-ph/0311165 ) 
 
we have 
 
M_H^2 / v^2 = ( cos( pi / 6 ) )^2 / 3
 
In the E8 model, the fundamental mass scale vacuum expectation value v of the 
 
Higgs scalar field is the fundamental mass parameter that is to be set to define all 
 
other masses by the mass ratio formulas of the model and 
 
v is set to be 252.514 GeV
 
so that 
 
M_H = v cos( pi / 6 ) / sqrt( 1 / 3 ) = 126.257 GeV 
 
 
 
A Non-Condensate Higgs is represented by a Higgs at a point in  M4 
 
that is connected to a Higgs representation in CP2 ISS by a line whose length represents the Higgs mass   
 
                      Higgs                    Higgs in CP2 ISS      
                           |                                |            
                           | mass = 145             | Non-Condensate Higgs Mass = 145             
                           |                                |                              
                      Higgs                     Higgs in M4 spacetime 
 
and the value of lambda is 1 = 1^2 
 
so that the Non-Condensate Higgs mass would be M_H = v /sqrt(3) = 145.789 GeV 



However, in my E8 Physics model,  the Higgs has beyond-tree-level structure due to a Tquark condensate

            mass = 145
        T ----------- Tbar          Effective Higgs in CP2 ISS
         \     |     /                   |
          \    |    /                    |       
mass = 145 \   |   /   mass = 145        | Higgs Effective Mass =
            \  |  /                      | = 145 x cos(pi/6)= 145 x 0.866 = 126
             \ | /                       |
             Higgs                    Higgs in M4 spacetime

in which the Higgs at a point in M4 is connected to a T and Tbar  in CP2 ISS 
so that the vertices of the Higgs-T-Tbar system are connected by lines forming an equilateral triangle
 composed of 2 right triangles (one from the CP2 origin to the T and to the M4 Higgs 
and
another from the CP2 origin to the T and to the M4 Higgs). 
 
In the T-quark condensate picture 
 
lambda = 1^2 = lambda(T) + lambda(H) = (sin(pi/6))^2 + (cos(pi6))^2 
 and
                 lambda(H) = ( cos( pi / 6 ))^2
 
Therefore: 
The effective Higgs mass  observed by experiments such as the LHC is: 
 
Higgs Mass = 145.789 x cos(pi/6) = 126.257 
 
 
                                  Mid-Mass State
 
In my E8 Physics model,  the Mid-Mass Higgs has structure is not restricted to Effective M4 Spacetime 
as is the case with the Low-Mass Higgs Ground State 
but extends to the full 4+4 = 8-dim structure of M4xCP2 Kaluza-Klein. 

           
        T ----------- Tbar     in CP2 Internal Symmetry Space        
         \           /                  
          \         /                          
           \       /  
            \     /             
             \   /                       
             Higgs             in M4 Physical Spacetime         

Therefore the Mid-Mass Higgs looks like a 3-particle system of Higgs + T + Tbar. 
The T and Tbar form a Pion-like state. Since Tquark Mid-Mass State is 174 GeV 
the Mid-Mass T-Tbar that lives in the CP2 part of (4+4)-dim Kaluza-Klein 
has mass (174+174) x (135 / (312+312) = 75 GeV. 
The Higgs that lives in the M4 part of (4+4)-dim Kaluza-Klein 
has, by itself, its Low-Mass Ground State Effective Mass of 125 GeV. 

So, the total Mid-Mass Higgs lives in full 8-dim Kaluza-Klein with mass 75+125 = 200 GeV. 
This is consistent with the Mid-Mass States of the Higgs and Tquark 
being on the Triviality Boundary of the Higgs - Tquark System 
and 
with the 8-dim Kaluza-Klein model in hep-ph/0311165 by Hashimoto, Tanabashi, and Yamawaki. 



As to the cross-section of the Mid-Mass Higgs compared to that of the Low-Mass Ground State 

consider that the entire Ground State cross-section lives only in 4-dim M4 spacetime 
(left white circle) 

while for the Mid-Mass Higgs that cross-section lives in full 4+4 = 8-dim Kaluza-Klein spacetime 
(right circle with red area only in CP2 ISS and white area partly in CP2 ISS 

with only green area effectively living in 4-dim M4 spacetime)
so that our 4-dim M4 Physical Spacetime experiments only see for the Mid-Mass Higgs 
a cross-section that is 25% of the full Ground State cross-section. 
The 25% may also be visualized in terms of 8-dim coordinates {1,i,j,k,E,I,J,K} 

in which {1,i,j,k} represent M4 and {E,I,J,K} represent CP2.



High-Mass State 

In my E8 Physics model, the High-Mass Higgs State is at the Critical Point of the Higgs-Tquark System 

where the Triviality Boundary intersects the Vacuum Instability Boundary which is also 
at the Higgs Vacuum Expectation Value VEV around 250 GeV.  

As with the Mid-Mass Higgs, the High-Mass Higgs lives in all 4+4 = 8 Kaluza-Klein dimensions 
and so has a cross-section that is 25% of the Higgs Ground State cross-section.



In 1994 a seimileptonic histogram from CDF

seems to me to show all three states of the T-quark.



In 1997 a semileptonic histogram from D0

also seems to me to show all three states of the T-quark.

The fact that the low (green) state showed up in both independent detectors 
indicates 
a significance of 4 sigma.

Some object that the low (green) state peak should be as wide as the peak for the 
middle (cyan) state,
but
my opinion is that the middle (cyan) state should be wide because it is on the 
Triviality boundary where the composite nature of the Higgs as T-Tbar condensate 
becomes manifest and 
the low (cyan) state should be narrow because it is in the usual non-trivial region 
where the T-quark acts more nearly as a single individual particle.



In 1998 a dilepton histogram from CDF

seems to me to show both the low (green) state and the middle (cyan) state of the 
T-quark.

In 1998 an analysis of 14 SLT tagged lepton + 4 jet events by CDF



showed a T-quark mass of 142 GeV (+33,-14) that seems to me to be consistent 
with the low (green) state of the T-quark.

In 1997 the Ph.D. thesis of Erich Ward Varnes (Varnes-fermilab-thesis-1997-28) at 
page 159 said:
"... distributions for the dilepton candidates. For events with more than two jets, the 
dashed curves show the results of considering only the two highest ET jets in the 
reconstruction ...

..." (colored bars added by me)

The event for all 3 jets (solid curve) seens to me to correspond to decay of a middle 
(cyan) T-quark state with one of the 3 jets corresponding to decay from the 
Triviality boundary down to the low (green) T-quark state, whose immediately 
subsequent decay is corresponds to the 2-jet (dashed curve) event at the low 
(green) energy level.
After 1998 until very recently Fermilab focussed its attention on detailed analysis 
of the middle (cyan) T-quark state, getting much valuable detailed information 
about it but not producing much information about the low or high states.



Standard Model Higgs: 126, 200, 250 GeV 
Frank Dodd (Tony) Smith, Jr. - March 2013

This paper ( viXra 1207.0028 ) is about LHC results announced through Moriond 2013 
( it supercedes my earlier papers ) - FermiLAT Higgs  

In the 25/fb of data collected through the run ending with the long shutdown at the end of 2012, 
the LHC has observed a 126 GeV (about 133 proton masses) state of the Standard Model Higgs boson. 

In my E8 Physics model the Higgs/Tquark system has 3 mass states 

with the low-mass Higgs state calculated in my E8 Physics model to be 126.257 GeV. 
The 3-state Higgs-Tquark system also has, near the Higgs Vacuum Expectation Value around 250 GeV, 
a high-mass state at a critical point with respect to Vacuum Instability and Triviality, 
as well as a mid-mass state around 200 GeV at which the system renormalization path enters conventional 4-
dim Physical Spacetime, departing from the Triviality boundary at which an (4+4)-dim Klauza-Klein
spacetime is manifested. 

Here are some details about the LHC observation at 126 GeV and related results shown at Moriond 2013: 



clearly shows only one peak below 160 GeV and it is around 126 GeV. 

 

The digamma histogram for ATLAS 



to be substantially consistent with the Standard Model for the WW and ZZ channels, 
a bit low for tau-tau and bb channels (but that is likely due to very low statistics there), 
and a bit high for the digamma channel (but that may be due to phenomena related 
to the Higgs as a Tquark condensate). 

 

CMS shows the cross sections for Higgs at 125.8 GeV 



 

 

A CMS histogram (some colors added by me) for the Golden Channel Higgs to ZZ to 4l shows the peak
around 126 GeV (green dots - lowHiggs mass state. The CMS histogram also indicates other excesses 
around 200 GeV (cyan dots - midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state). 
An image of one of the events is shown below the histogram. 



An ATLAS ZZ to 4l histogram (some colors added by me) show the peak around 126 GeV (green dots -
lowHiggs mass state. The ATLAS histogram also indicates other excesses around 200 GeV (cyan dots -
midHiggs mass state) 
and around 250 GeV (magenta dots - highHiggs mass state) . 
An image of one of the events is shown below the histogram. 

   



CMS showed a Brazil Band Plot for the High Mass Higgs to ZZ to 4l/2l2tau channel 
where the top red line represents the expected cross section of a single Standard Model Higgs 
and the lower red line represents about 20% of the expected Higgs SM cross section. 

The green dot peak is at the 126 GeV Low Mass Higgs state with expected Standard Model cross section. 

The cyan dot peak is around the 200 GeV Mid Mass Higgs state expected to have about 25% of the SM cross
section. 

The magenta dot peak is around the 250 (+/- 20 or so) GeV High Mass Higgs state expected to have about
25% of the SM cross section. 

The (?) peak is around 320 GeV where I would not expect a Higgs Mass state
and I note that in fact it seems to have gone away in the full ATLAS ZZ to 4l histogram shown above 
because between 300 and 350 GeV the two sort-of-high excess bins are adjacent to deficient bins .   

It will probably be no earlier than 2016 (after the long shutdown) that the LHC will produce substantially
more data than the 25/fb available at Moriond 2013 and therefore no earlier than 2016 for the green and
yellow Brazil Bands to be pushed down (throughout the 170 GeV to 500 GeV region) below 10 per cent (the
10^(-1) line) of the SM cross section 
as is needed to show whether or not the cyan dot , magenta dot, and/or (?) peaks are real or statistical
fluctuations. 
My guess (based on E8 Physics) is that the cyan dot and magenta dot peaks will prove to be real 
and that the (?) peak will go away as a statistical fluctuation
but whatever the result, it is now clear that Nature likes the plain vanilla Standard Model 
(with or maybe without a couple of Little Brother Higgs states, where Little refers to cross section), 
so: 



 
Here are 4 things to think about:

1 - Since the Higgs came from Solid State Physics ideas of people like Anderson, 
look closely at Solid State Nanostructures 
( such as Nickel/Palladium that seems to be useful in Cold Fusion - vixra 1209.0007 ) 
to see whether they can show new ways - vixra 1301.0150 - 
to visualize the workings of High-Energy Physics of the Standard Model plus Gravity. 

2 - If conventional 1-1 fermion-boson SuperSymmetry is not Nature's Way, 
can we get the nice cancellations from a more Subtle SuperSymmetry ? 
For that, my model uses a Triality-related symmetry between fermions and gauge bosons 
based on its 8-dim Kaluza-Klein structure. 

3 - What about Dark Matter and Dark Energy? 
My model uses the Spin(2,4) = SU(2,2) Conformal Group of Irving Ezra Segal to account for both, 
but it is experimental observation that counts. 
An experimental approach to Dark Energy of Paul A. Warburton at University College London 
uses terahertz frequency Josephson Junctions - vixra 1209.0109 - 
 
Warburton said (IEEE Applied Superconductivity Conference, Chicago 2008): 
 
"... We have fabricated intrinsic Josephson junction arrays ... and discuss ... 
 
the application of intrinsic junctions as THz sources and qubits ...". 
 
 
See also arXiv 1206.0516 by Xiao Hu, Shi-Zeng Lin, and Feng Liu entitled 
 
"Optimal Condition for Strong Terahertz Radiation from Intrinsic Josephson Junctions" 
 
and arXiv 0911.5371 by Xiao Hu andShi-Zeng Lin entitled 
 
"Phase dynamics of inductively coupled intrinsic Josephson junctions 
 
and terahertz electromagnetic radiation"
 

With the Standard Model confirmed, what should physicists do in the future ?   
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and he gives a cost estimate of about $12 billion for a 1000 TeV ( 1 PeV ) Linear Muon Collider 
with tunnel length about 1000 km. Marc Sher has noted that by now (late 2012 / early 2013) the cost 
estimate of $12 billion should be doubled or more. 

My view is that even a cost of $100 billion is comparable 
to the cost of the USA Navy construction program for 10 Gerald R. Ford - class aircraft carriers by 2040 
and 
is substantially less than the amount of money being printed up by USA Treasury/Fed Quantitative Easing 
which has since 2008 been giving Trillions of USA dollars to USA Big Banks every year. 

Unlike Quantitative Easing giving money to Big Banks who keep it to themselves and their close friends 
construction of Big Physics Machines could be effective in creating jobs, 
encouraging people to understand Nature through Science, 
and 
being an example of peaceful cooperative development 
as opposed to destructive military/economic competition. 

4 - What about the High Energy Massless Realm well above Electroweak Symmetry Breaking: 
What happens to Kobayashi-Maskawa mixing in a Realm with no mass ? 
How do you tell a muon from an electron if they are both massless ? 
To find out, build a Muon Collider. In hep-ex00050008 Bruce King has a chart 



Historical  Appendix

A little less than 15 billion years ago, our Universe emerged from the Void. 

4 billion years ago, our Earth and Moon were orbiting our Sun. 

2 billion years ago, bacteria built a nuclear fission reactor in Africa. 

100,000 years ago, Humans were expanding from the African home-land to 
Eurasia and beyond. 

12,000 years ago, Africans knew that the knowledge-patterns of 8 binary choices 
giving 2^8 = 256 = 16x16 possibilities could act as an Oracle. Did they realize then 
that those 256 possibilites corresponded to the 

256 Fundamental Cellular Automata, some of which act as Universal Computers? 

From Africa, the 16x16 Oracle-patterns spread, so that by the 13th century parts of 
them were found in: 

Judaism as the 248 positive Commandments plus the 365 negative Commandments 
given to Moses during the 50 days from Egypt to Sinai; 

India as the 240 parts of the first sukt of the Rig Veda; 

Japan as the 128 possibilities of Shinto Futomani Divination;  

China as the 64 possibilities of the I Ching;

Mediterranean Africa as the 16 possibilities of the Ilm al Raml.



Near the end of the 13th century, Ramon Llull of Mallorca studied the 16 
possibilities of the Ilm al Raml and realized that the 16x16 African Oracle-patterns 
had a Fundamental Organizational Principle that he summarized in a Wheel 
Diagram 

with 16 vertices connected to each other by 120 lines, like the 120 bivectors of  the 
Cl(16) Clifford Algebra that correspond to the D8 Lie Algebra that lives inside E8.  
He used such structures to show the underlying unity of all human religions. 
However, the establishments of the various religions refused to accept Ramon 
Llull’s revelations, and his ideas were relegated to a few obscure publications, plus 
an effort to preserve some aspects of the 16x16 Oracle-patterns in the form of the 
78 Tarot cards and the subset of 52 cards that remains popular into the 21st century.

Since Llull was Roman Catholic, the Islamic and Judaic bureaucracies could (and 
did) ignore his work as that of an irrelevant outsider. As to the Christians, in the 
14th century, Dominican Inquisitors had Ramon Llull condemned as a heretic, his 
works were suppressed, and his ideas were relegated to a few obscure publications, 
plus an effort to preserve some aspects of the 16x16 Oracle-patterns in the form of 
the 78 Tarot cards and the subset of 52 cards that remains popular into the 21st 
century.

In the 17th century the Roman Inquisition burned Giordano Bruno at the stake and 
sentenced Galileo to house arrest for the rest of his life, all for the sake of the 
Roman Inquisition’s enforcement of conformity to its Consensus. 



Rediscovery of the full significance of Ramon Llull’s Oracle-patterns did not 
happen until:  

 after 20th century science experiments progressed beyond Gravity, 
 Electromagnetism, and early Quantum Mechanics, and 

 after Lise Meitner discovered the Uranium Fission Chain Reaction Process 
 that led to the Fission Bombs that ended the Japanese part of World War II. 

The Japanese defeat liberated Saul-Paul Sirag, a child of Dutch-American Baptist 
missionaries, from a Japanese concentration camp in Java. 

During the 1950s and 1960s, David Finkelstein described Black Holes and worked 

on Quaternionic Physics, Hua Luogeng  returned to China where he 
wrote his book “Harmonic Analysis of Functions of Several Complex Variables in 
the Classical Domains”, Jack Sarfatti studied physics ( BA from Cornell and PhD 
from U. C. Riverside ), and I learned about Lie Groups and Lie Algebras ( AB in 
math from Princeton ). 

During the 1970s, Saul-Paul Sirag learned math and physics working with Arthur 
Young and the physics community developed the Standard Model showing how 
everything other than Gravity could be described, consistent with experimental 
results, by 3 forces of a Standard Model: 

 Electromagnetism, with the symmetry of a circle, denoted by S1 = U(1)

 Weak Force with Higgs, with the symmetry of a 3-dimensional sphere, 
 denoted by S3 = SU(2)

 Color Force, with symmetry related to a Star of David, denoted by SU(3)

From the 1980s on, I learned about Clifford Algebras from David Finkelstein at 
Georgia Tech; about Weyl Groups and Root Vectors from the work of Saul-Paul 
Sirag; about Quantum Consciousness, Space-Time and Higgs as Condensates, and 
Bohmian Back-Reaction from the work of Jack Sarfatti; and about Compton 
Radius Vortices from the work of B. G. Sidharth. 

In contrast to the advances in experimental results and construction of the Standard 
Model of physics, the social structure of the Physics Scientific Community evolved 
during the 20th century into a rigid Physics Consensus Community much like the 
Inquisitorial Consensus Community of a few hundred years ago. 



For example, in the USA physics community around the middle of the 20th 
century, J. Robert Oppenheimer enforced his dislike of the ideas of David Bohm by 
declaring, as head of the Princeton Institute for Advanced Study: 

“... if we cannot disprove Bohm, then we must agree to ignore him ...” 

As the 20th century ended and the 21st century began, the Physics Consensus 
Community continued to enforce conformity to Consensus so strongly that 
Stanford physicist Burton Richter said: 

“... scientists are imprisoned by golden bars of consensus ...”

The rigidly enforced Physics Consensus Community was so void of independent 
thought that the 20th century ended without anyone seeing how Ramon Llull’s 
Oracle-patterns explained both Gravity and the Standard Model in a unified way, 

but 

in January 2008 the cover of the magazine of Science & Vie declared: 

“Theorie du tout Enfin! 

Un physicien ... chercheur hors norme ... aurait trouve la piece manquante”

The missing piece was a 248-dimensional Lie Algebra known as E8. 



The beyond-the-norm physics researcher was a California-Hawaii Surfer Dude, 
Garrett Lisi, who realized that the structure of E8 could unify Gravity and the 
Standard Model in a way that satisfied Einstein’s Criterion for a structure 

“... based ... upon a faith in the simplicity ... of nature: there are no arbitrary 
constants ... only rationally completely determined constants ... whose ... value 
 could ... not ... be changed without destroying the theory …”. 

Motivated by Garrett Lisi’s E8 work, I constucted from E8 a Lagrangian that 
realistically describes physics in a Local Region. Since E8 lives inside the Clifford 
Algebra Cl(16) = Cl(8)xCl(8), if you let a copy of Cl(16) represent a Local 
Lagrangian Region, you can construct a Global Structure by taking the tensor 
products of the copies of Cl(16). Due to Real Clifford Algebra 8-periodicity, any 
Real Clifford Algebra, no matter how large, can be embedded in a tensor product 
of factors of Cl(8), and therefore of Cl(8)xCl(8) = Cl(16).  

 Just as the completion of the union of all tensor products of 2x2 complex Clifford 
algebra matrices produces the usual Hyperfinite II1 von Neumann factor that 
describes  creation and annihilation operators on fermionic Fock space over C^(2n) 
(see John Baez’s Week 175),  we can take the completion of the union of all tensor 
products of Cl(16) = Cl(8)xCl(8) to produce a generalized Hyperfinite II1 von 
Neumann factor that gives a natural Algebraic Quantum Field Theory structure for 
E8 Physics, and corresponds to the El Aleph of Jorge Luis Borges. 

In some sense, the 240 Root Vectors of E8 are a seed from which El Aleph grows. 
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3 Generation Fermion Combinatorics
Frank Dodd (Tony) Smith, Jr. - 2011

First Generation (8)

electron        red          green        blue         red           green       blue          neutrino
up            up             up           down        down       down
quark       quark       quark       quark       quark       quark 

e               ie             je            ke                  i               j            k                1

L              Li            Lj           Lk                  i               j            k                1

The geometric representation of Octonions is from arXiv 1010.2979 by Jonathan Hackett and Louis H.
Kauffman, 
who say: "... we review the topological model for the quaternions based upon the Dirac string trick. We then
extend this model, to create a model for the octonions - the non-associative generalization of the
quaternions. ...
To construct this model of the quaternions using belt and buckle, we consider a belt that has been fixed to a
wall with the non-buckle end. We consider   rotations of the belt buckle about the three standard cartesian
axes which we correspond to the three quaternionic roots of 1: i,j, and k. ... We ... get that carrying out any
operation twice yields a belt that is twisted around by a full 2 pi ... if we perform 1 twice - giving us a 4 pi
rotation - we can remove all of the twisting without rotating the belt buckle. ... We note that the operations
are performed from left to right along a string of elements. ...
We construct our model for the octonions in a similar manner to the model for the quaternions. Rather than
using a belt, 
we will instead use a two toned ribbon (black on the back, and white on the front) with an arrowhead
attached to one end (much as our belt had a buckle). The other end is then attached to the interior of a ring
(much as our belt was attached to a wall). Lastly on the side of the ring we affix a flag that allows us to keep
track of the orientation of the ring. ...
The operation L is defined by switching the side of the hoop that the flag is attached to, and performing a
full 2 pi rotation of the hoop (or - alternately - the arrowhead) if the arrowhead is pointing up or if the state
is flag-right, but not for both. ...
The original belt model of the quaternions is strongly related to the quaternions being a representation of
SU(2), and SU(2) being a double cover of the rotation group SO(3).
The fact that this model of the octonions is an extension of the quaternionic model leads to the question of
whether an analogue to the relationship with SU(2) and SO(3) exists. ...". 

Perhaps relevant to that question is the fact that SU(4) is the double cover of SO(6) 
and the relationship to the Conformal Group SU(2,2) = Spin(4,2). 
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Second Generation (8x8 = 64)
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Mu Neutrino (1) 
Rule: a Pair belongs to the Mu Neutrino if:
All elements are Colorless (black) 
and all elements are Associative  (that is, is 1 which is the only Colorless Associative element) .
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Muon (3) 
Rule: a Pair belongs to the Muon if:
All elements are Colorless (black) 
and at least one element is NonAssociative (that is, is e which is the only Colorless NonAssociative
element). 
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Blue Strange Quark (3)

Rule: a Pair belongs to the Blue Strange Quark if:
There is at least one Blue element and the other element is Blue or Colorless (black) 
and all elements are Associative (that is, is either 1 or i or j or k). 
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Blue Charm Quark (17) 

Rules: a Pair belongs to the Blue Charm Quark if: 
1 - There is at least one Blue element and the other element is Blue or Colorless (black) 
      and at least one element is NonAssociative (that is, is either e or ie or je or ke) 
2 - There is one Red element and one Green element  (Red x Green = Blue).
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Third Generation  (8x8x8 = 512)
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Tau Neutrino (1) 
Rule: a Triple belongs to the Tau Neutrino if:
All elements are Colorless (black) 
and all elements are Associative  (that is, is 1 which is the only Colorless Associative element) .
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element). 

Tauon (7) 
Rule: a Triple belongs to the Tauon if:
All elements are Colorless (black) 
and at least one element is NonAssociative (that is, is e which is the only Colorless NonAssociative
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Blue Beauty Quark (7)

Rule: a Triple belongs to the Blue Beauty Quark if:
There is at least one Blue element and all other elements are Blue or Colorless (black) 
and all elements are Associative (that is, is either 1 or i or j or k). 
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Blue Truth Quark (161) 

Rules: a Triple belongs to the Blue Truth Quark if: 
1 - There is at least one Blue element and all other elements are Blue or Colorless (black) 
      and at least one element is NonAssociative (that is, is either e or ie or je or ke) 
2 - There is one Red element and one Green element and the other element is Colorless (Red x Green =
Blue) 
3 - The Triple has one element each that is Red, Green, or Blue, 
      in which case the color of the Third element (for Third Generation) is determinative and must be Blue. 
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Candidates for Blue Truth Quark before application of Rule 3 (193) 

with the 48 Rule 3 Candidates marked by cyan square: 
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Blue Truth Quark  (161)



Kobayashi-Maskawa Mixing
Above and Below ElectroWeak Symmetry Breaking

Frank Dodd (Tony) Smith, Jr. - November 2011

Below the energy level of ElectroWeak Symmetry Breaking
the Higgs mechanism gives mass to particles.

According to a Review on the Kobayashi-Maskawa mixing matrix by Ceccucci, Ligeti, and Sakai in
the 2010 Review of Particle Physics (note that I have changed their terminology of CKM matrix to the
KM  terminology that I prefer because I feel that it was Kobayashi and Maskawa, not Cabibbo, who
saw that 3x3 was the proper matrix structure):
"... the charged-current W± interactions couple to the ... quarks with couplings given by ...

Vud        Vus         Vub
Vcd        Vcs         Vcb
Vtd         Vts          Vtb

This Kobayashi-Maskawa (KM) matrix is a 3 × 3 unitary matrix.
It can be parameterized by three mixing angles and the CP-violating KM phase ...
The most commonly used unitarity triangle arises from
Vud Vub∗  + Vcd Vcb∗  + Vtd Vtb∗  = 0, by dividing each side by the best-known one, Vcd Vcb∗
... ¯ρ + i¯η = −(Vud Vub∗)/(Vcd Vcb∗) is phase-convention- independent ...

... sin 2β = 0.673 ± 0.023  ... α = 89.0 +4.4 −4.2 degrees ... γ =  73 +22 −25 degrees ...

The sum of the three angles of the unitarity triangle, α + β + γ = (183 +22 −25) degrees,
is ... consistent with the SM expectation. ...

The area... of ...[the]... triangle...[is]... half of the Jarlskog invariant, J,
which is a phase-convention-independent measure of CP violation,
defined by Im Vij Vkl Vil∗ Vkj∗  = J  SUM(m,n)  ε_ikm ε_jln
...
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The fit results for the magnitudes of all nine KM elements are ...

0.97428 ± 0.00015                     0.2253 ± 0.0007                           0.00347 +0.00016 −0.00012

0.2252 ± 0.0007                         0.97345 +0.00015 −0.00016        0.0410 +0.0011 −0.0007

0.00862 +0.00026 −0.00020      0.0403 +0.0011−0.0007               0.999152 +0.000030−0.000045

and the Jarlskog invariant is J = (2.91 +0.19-0.11) × 10−5. ...".

Above the energy level of ElectroWeak Symmetry Breaking particles are massless.

Kea (Marni Sheppeard) proposed that in the Massless Realm the mixing matrix might be democratic.

In Z. Phys. C - Particles and Fields 45, 39-41 (1989) Koide said: "...
the mass matrix ... MD ... of the type ... 1/3 x m x

1    1    1
1    1    1
1    1    1

... has name... "democratic" family mixing ... the ... democratic ... mass matrix can be diagonalized
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by the transformation matrix A ...

1/sqrt(2)       -1/sqrt(2)        0            
1/sqrt(6)        1/sqrt(6)        -2/sqrt(6)
1/sqrt(3)        1/sqrt(3)        1/sqrt(3)

as A MD At =

0    0    0
0    0    0
0    0    m

...".

Up in the Massless Realm you might just say that there is no mass matrix,
just a democratic mixing matrix of the form 1/3 x

1    1    1
1    1    1
1    1    1

with no complex stuff and no CP violation in the Massless Realm.
When go down to our Massive Realm by ElectroWeak Symmetry Breaking
then you might as a first approximation use m = 1
so that all the mass first goes to the third generation as

0    0    0
0    0    0
0    0    1

which is physically like the Higgs being a T-Tbar quark condensate.

Consider a 3-dim Euclidean space of generations:

The case of mass only going to one generation
can be represented as a line or 1-dimensional simplex

in which the blue mass-line covers the entire black simplex line.

If mass only goes to one other generation
that can be represented by a red line extendng to a second dimension
forming a small blue-red-black triangle
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that can be extended by reflection to form six small triangles
making up a large triangle.

Each of the six component triangles has 30-60-90 angle structure:

If mass goes on further to all three generations
that can be represented by a green line extending to a third dimension
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If you move the blue line from the top vertex to join the green vertex

you get a small blue-red-green-gray-gray-gray tetrahedron
that can be extended by reflection to form 24 small tetrahedra
making up a large tetrahedron.
Reflection among the 24 small tetrahedra corresponds
to the 12+12 = 24 elements of the Binary Tetrahedral Group.

The basic blue-red-green triangle of the basic small tetrahedron

has the angle structure of the K-M Unitary Triangle.

Using data from R. W. Gray's "Encyclopedia Polyhedra: A Quantum Module" with lengths

V1.V2 = (1/2 ) EL ≡ Half of the regular Tetrahedron's edge length.
V1.V3 = ( 1 / sqrt(3) ) EL ≅ 0.577 350 269 EL
V1.V4 = 3 / ( 2 sqrt(6) ) EL ≅ 0.612 372 436 EL
V2.V3 = 1 / ( 2 sqrt(3) ) EL ≅ 0.288 675 135 EL
V2.V4 = 1 / ( 2 sqrt(2) ) EL ≅ 0.353 553 391 EL
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V3.V4 = 1 / ( 2 sqrt(6) ) EL ≅ 0.204 124 145 EL

the Unitarity Triangle angles are:

β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 )  ≅ 19.471 220 634 degrees  so sin 2β = 0.6285

α = V1.V3.V4 = 90 degrees

γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 )  ≅ 70.528 779 366 degrees

which is substantially consistent with the 2010 Review of Particle Properties

sin 2β = 0.673 ± 0.023  so β = 21.1495 degrees
α = 89.0 +4.4 −4.2 degrees
γ =  73 +22 −25 degrees

and so also consistent with the Standard Model expectation. 

The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):

In my E8 Physics model the Kobayashi-Maskawa parameters are determined in terms of
the sum of the masses of the 30 first-generation fermion particles and antiparticles,
denoted by
Smf1 = 7.508 GeV,

and the similar sums for second-generation and third-generation fermions,
denoted
by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV.

The reason for using sums of all fermion masses (rather than sums of quark masses
only) is that all fermions are in the same spinor representation of Spin(8), and the
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The following formulas use the above masses to calculate Kobayashi-Maskawa
parameters:

phase angle d13 = gamma = 70.529 degrees

sin(theta12) = s12 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mmu^2+3ms^2+3mc^2]) = 0.222198

sin(theta13) = s13 = [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+
+ [mtau^2+3mb^2+3mt^2]) = 0.004608

sin(*theta23 = [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+
+ [mmu^2+3ms^2+3mc^2])

sin(theta23) = s23 = sin(*theta23) sqrt( Sigmaf2 / Sigmaf1 ) = 0.04234886

The factor sqrt( Smf2 /Smf1 ) appears in s23 because an s23 transition is to the
second generation and not all the way to the first generation, so that the end
product of an s23 transition has a greater available energy than s12 or s13
transitions by a factor of Smf2 / Smf1 .

Since the width of a transition is proportional to the square of the modulus of the
relevant KM entry and the width of an s23 transition has greater available energy
than the s12 or s13 transitions by a factor of Smf2 / Smf1
the effective magnitude of the s23 terms in the KM entries is increased by the
factor sqrt( Smf2 /Smf1 ) .

The Chau-Keung parameterization is used, as it allows the K-M matrix to be
represented as the product of the following three 3x3 matrices:

   1                                             0                           0
   0                                          cos(theta23)          sin(theta23)
   0                                         -sin(theta23)           cos(theta23)

 cos(theta13)                             0                         sin(theta13)exp(-i d13)
   0                                             1                            0
-sin(theta13)exp(i d13)             0                         cos(theta13)

 cos(theta12)                            sin(theta12)             0
-sin(theta12)                            cos(theta12)             0
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The resulting Kobayashi-Maskawa parameters for W+ and W- charged weak boson
processes, are:

             d                                  s                                         b

u      0.975 0.222                  0.00249                            -0.00388i
c     -0.222 -0.000161i         0.974 -0.0000365i             0.0423
t       0.00698 -0.00378i      -0.0418 -0.00086i               0.999

The matrix is labelled by either (u c t) input and (d s b) output, or, as above, (d s b)
input and (u c t) output.

For Z0 neutral weak boson processes, which are suppressed by the GIM
mechanism of cancellation of virtual subprocesses, the matrix is labelled by either
(u c t) input and (u'c't') output, or, as below, (d s b) input and (d's'b') output:

             d                                 s                                          b

d'      0.975 0.222                  0.00249                            -0.00388i
s'     -0.222 -0.000161i         0.974 -0.0000365i             0.0423
b'      0.00698 -0.00378i      -0.0418 -0.00086i               0.999

Since neutrinos of all three generations are massless at tree level, the lepton sector
has no tree-level K-M mixing.
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Cl(Cl(4)) = Cl(16) containing E8 
Frank Dodd (Tony) Smith, Jr. - 2011 

Cl(4): 
1 grade-0: s
4 grade-1: x y z t     - M4 physical spacetime
6 grade-2: a b c d e f - M4L Lorentz transformations
4 grade-3: x y z t     - CP2 internal symmetry space
1 grade-4: s

Cl(Cl(4)) = Cl(16) for which Physical Interpretations 
are based on Triality whereby   
x y z t x y z t  corresponds to 
8-dim M4xCP2 Kaluza-Klein SpaceTime
8 elementary Fermion Particles 
8 elementary Fermion AntiParticles. 
The 8-dim M4xCP2 Kaluza-Klein interpretation is 
used for Cl(16) grade-1 in which  
x y z t x y z t occur as single elements
The 8 Fermion Particle - 8 Fermion AntiParticle 
interpretation is used for the gauge forces of grade-2 
in which x y z t x y z t occur as antisymmetric pairs. 

1 grade-0: 
s 

16 grade-1: 
s
x y z t     - M4 physical spacetime
a b c d e f 
x y z t     - CP2 internal symmetry space
s

Further Physical Interpretations: 
Even-Odd Clifford Dual to M4 physical spacetime:
s       a b c 
Even-Odd Clifford Dual to CP2 internal symmetry space:
d e f     s



120 grade-2: 
sx sy sz st
sa sb sc sd se sf
sx sy sz st              ss

xy xz xt                     
xa xb xc xd xe xf
xx xy xz xt              xs

yz yt                       
ya yb yc yx ye yf
yx yy yz yt              ys

zt                          
za zb zc zd ze zf
zx zy zz zt              zs

ta tb tc td te tf
tx ty tz tt              ts

ab ac ad ae af
ax ay az at              as

bc bd be bf
bx by bz bt              bs

cd ce cf
cx cy cz ct              cs

de df
dx dy dz dt              ds
ef
ex ey ez et              es
fx fy fz ft              fs
xy xz xt                 xs 
yz yt                    ys 
zt                       zs 
                         ts    



Physical Interpretations of the 120 grade-2 elements:  

28-dim D4 Spin(8) for Standard Model Gauge Groups:  

xy xz xt                     
yz yt                       
zt  
                        
xx xy xz xt |
yx yy yz yt | - This is U(4) that contains SU(3).
zx zy zz zt |   U(2) = SU(2)xU(1) arises from 
tx ty tz tt |   CP2 = SU(3)/U(2) by Batakis.

xy xz xt                
yz yt               
zt                   

28-dim D4 Spin(8) for Conformal Gravity: 

sa sb sc sd se sf

ss 

ab ac ad ae af |
bc bd be bf    | - This is Spin(2,4) Conformal Group 
cd ce cf       |   that gives
de df          |   Gravity by MacDowell-Mansouri.
ef             |

as
bs
cs
ds
es
fs



64-dim to describe 8-dim Kaluza-Klein SpaceTime: 
Consider 8-dim K-K as Octonion Spacetime 
with Octonion basis {1,i,j,k,E,I,J,K}. 
For each of the 8 x y z t x y z t Position dimensions 
there are 8 Momentum dimensions represented by 
s a b c s d e f and basis elements {1,i,j,k,E,I,J,K}. 
The a b c correspond to an SU(2) and so to {i,j,k}. 
The d e f correspond to another SU(2) and to (I,J,K}. 

8 s-terms for Real Part of Octonion SpaceTime: 
sx sy sz st
sx sy sz st   

8 s-terms for E-Imaginary Part of Octonion SpaceTime: 
xs
ys
zs
ts
xs 
ys 
zs 
ts
       
24 M4 ijkIJK components of Octonion SpaceTime:         
xa xb xc xd xe xf
ya yb yc yx ye yf
za zb zc zd ze zf
ta tb tc td te tf
       
24 CP2 ijkIJK components of Octonion SpaceTime:   
ax ay az at         
bx by bz bt           
cx cy cz ct           
dx dy dz dt            
ex ey ez et             
fx fy fz ft           



E8 is constructed from Cl(16) using grade-2 and half-Spinors
so consider Spinors of Real Clifford Algebras: 



Real Spinors (signatures (2,2) (3,1))
Cl(4) = M4(R) = 4x4 Real Matrix Algebra

Cl(8) = M16(R) (signature (0,8)) 
Cl(16) = M16(R) (x) M16(R) = M256(R) (signature (0,16))

Physically, the Real Structures describe 
High-Energy (near Planck scale) Octonionic Physics. 

Cl(4) Spinors: 
4-dim x y z t space on which M4(R) matrices act. 
With Spinors defined in terms 
of Even Subalgebra of Clifford Algebra, 
M4(R) reduces to M2(R) + M2(R) 
and Cl(4) Spinors reduce to sum of half-Spinors as
2-dim x y space plus 2-dim z t space. 

Cl(8) Spinors: 
16-dim space on which M16(R) matrices act. 
M16(R) reduces to M8(R) + M8(R) 
and Cl(8) Spinors reduce to sum of half-Spinors as
8-dim x y z t x y z t +space plus 
8-dim x y z t x y z t -space 
where Triality has been used to represent half-Spinors 
in terms of vectors x y z t x y z t that can be seen 
as Cl(4) structures. 

Cl(Cl(4)) = Cl(16) Spinors: 
256-dim space on which M256(R) matrices act. 
M256(R) reduces to M128(R) + M128(R) 
and Cl(16) Spinors (8+ + 8-)x(8+ + 8-) = 
= (64++ + 64--) + (64+- + 64-+) = 128pure + 128mixed
which reduces to sum of half-Spinors as 
128-dim pure space plus 128-dim mixed space. 
Only the pure half-Spinor 128-dim space is used to 
construct E8 = 120-dim grade-2 + 128-dim half-Spinor. 
The pure 128-dim half-Spinor 64++ + 64-- describes: 
8 covariant components of 8 Fermion Particles by 64++ 
8 covariant components of 8 AntiParticles by 64-- . 



Quaternion Spinors (signatures (0,4) (1,3) (4,0))
Cl(4) = M2(H) = 2x2 Quaternion Matrix Algebra

Cl(8) = M8(H) (signature (2,6)) 
Cl(16) = M8(H) (x) M8(H) = M128(H) (signature (4,12))

Physically, Quaternionic Structures describe 
Low-Energy (with respect to Planck scale) Physics 

which emerges after 
Octonion Symmetry is broken 

by “freezing out” a preferred Quaternion Substructure 
at the End of Inflation

so 
Quaternionic Structure is relevant for Low-Energy physics described by Cl(4) and 

observed directly by us now, 
but not relevant for Cl(8) or Cl(16) which describe High-Energy physics such as 

that of the Inflationary Era. 

Cl(4) Spinors: 
8-dim space on which M2(H) matrices act. 
With Spinors defined in terms 
of Even Subalgebra of Clifford Algebra, 
M2(H) reduces to H+H 
and Cl(4) Spinors reduce to sum of half-Spinors as
4-dim space plus 4-dim space
which enables Cl(4) to describe Fermion Particles as 
Lepton + RGB Quarks Particles by one H of H+H plus 
Lepton + RGB Quarks AntiParticles by the other H of H+H
but Cl(4) is not large enough to distingush Neutrinos 
from Electrons. To do that it should be expanded into 
Cl(6) of the Conformal Group (signature (2,4)) 
with Cl(6) = M4(H) and Even Subalgebra M2(H) + M2(H) 
giving a half-Spinor H+H for 8 Fermion Particles and 
another half-Spinor H+H for 8 Fermion AntiParticles. 
In a sense, this expands 4+4=8-dim Batakis Kaluza-Klein 
to a 6+4=10-dim CNF6 x CP2 Kaluza-Klein, 
with the M4 Minkowski M4 physical SpaceTime becoming a 
conformal CNF6 physical SpaceTime 
that is related to Segal Conformal Dark Energy. 



Higher grades of Cl(16) are: 

560 grade-3: 

1820 grade-4: 

4368 grade-5: 

8008 grade-6: 

11440 grade-7:

12870 grade-8: 

11440 grade-9: 

8008 grade-10: 

4368 grade-11: 

1820 grade-12: 

560 grade-13: 

120 grade-14: 

16 grade-15: 

1 grade-16: 



Higgs as Primitive Idempotent: 

Clifford Algebra Primitive Idempotents are described by Pertti Lounesto in his 
book Clifford Algebras and Spinors (Second Edition, LMS 286, Cambridge 2001)
in whch he said at pages 226-227 and 29:
"... Primitive idempotents and minimal left ideals An orthonormal basis of R(p,q) 
induces a basis of Cl(p,q), called the standard basis. 
Take a non-scalar element e_T, e_T^2 = 1, from the standard basis of Cl(p,q). 
Set e = (1/2)( 1 + e_T ) and f = (1/2)( 1 - e_T ), then e + f = 1 and ef = fe = 0. 
So Cl(p,q) decomposes into a sum of two left ideals
Cl(p,q) =Cl(p,q) e + Cl(p,q) f , where [ for n = p + q ] 
dim Cl(p,q) e = dim Cl(p,q) f = [dim] (1/2) Cl(p,q) = 2^(n-1).
Furthermore, 
if { e_T_1 , e_T_2 , ... , e_T_k } is a set of non-scalar basis elements 
such that e_T_i^2 = 1 and e_T_i e_T_j = e_T_j e_T_i , 
then letting the signs vary independently in the product
(1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,
one obtains 2^k idempotents which are mutually annihilating and sum up to 1. 
The Clifford algebra Cl(p,q) is thus decomposed into a direct sum of 2^k left 
ideals, and by construction, each left ideal has dimension 2^( n - k ) . 
In this way one obtains a minimal left ideal by forming a maximal product of non-
annilating and commuting idempotents.
The Radon-Hurwitz number r_i for i in Z is given by
i   0 1 2 3 4 5 6 7
r_i 0 1 2 2 3 3 3 3
and the recursion formula r_( i + 8 ) = r_ i + 4 . 
For the negative values of i one may observe that r_(-1) = -1 
and r_(-i) = 1 - i + r_( i + 2 ) for i > 1 .
r_-8 = 1 - 8 + r_10

Theorem. In the standard basis of Cl(p,q) there are always 
k = q - r_( q - p ) non-scalar elements e_T_i , e_T_i^2 = 1 , 
which commute, e_T_i e_T_j = e_T_j e_T_i , 
and generate a group of order 2^k . 

The product of the corresponding mutually non-annihilating idempotents,
f = (1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,

is primitive in Cl(p,q). 



Thus, the left ideal S = Cl(p,q) f is minimal in Cl(p,q).
Example ... In the case of R(0,7) we have k = 7 - r_7 = 4. Therefore the idempotent
f = (1/2)( 1 + e_124 ) (1/2)( 1 + e_235 ) (1/2)( 1 + e_346 ) (1/2)( 1 + e_457 )
is primitive to Cl(0,7) = 2^Mat(8,R). ...”. 

Further example of R(0,8) is discussed by Pertti Lounesto in his book 
“Spinor Valued Regular Functions in Hypercomplex Analysis” 
(Report-HTKKMAT-A154 (1979) Helsinki University of Technology) said  
[in the quote below I have changed his notation for a Clifford algebra 
from R_(p,q) to Cl(p,q)] at pages 40-42:
"... To fix a minimal left ideal V of Cl(p,q) 
we can choose a primitive idempotent f of Cl(p,q) so that V = Cl(p,q) f . 
By means of an orthonormal basis { e_1 , e_2 , ... , e_n } 
for [the grade-1 vector part of Cl(p,q)] Cl^1(p,q) we can construct 
a primitive idempotent f as follows: 
Recall that the 2^n elements
e_A = e_a_1 e_a_2 ... e_a_k , 
1 < a_1 < a_2 < ... < s_k < n
constitute a basis for Cl(p,q). ... 
dim_R V = 2^X , where X = h or X = h + 1 according as 
p - q = 0, 1, 2 mod 8 or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] . 
Select n - X elements e_A, e_A^2 = 1 , so they are pairwise commuting 
and generate a group of order 2^( n - X ) . 
Then the idempotent ...
f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) )
is primitive ... 
To prove this note that the dimension of (1/2)( 1 + e_A ) Cl(p,q) is ( 2^n ) / 2 
and so the dimension of Cl(p,q) f is ( 2^n ) / ( 2^( n - X) ) = 2^X . 
Hence,
 if there exists such an idempotent f , then f is primitive. 
To prove that such an idempotent f exists in every Clifford algebra Cl(p,q) 
we may first check the lower dimensional cases and then proceed by making use
of the isomorphism Cl(p,q) x Cl(0,8) = Cl(p, q + 8) 
and the fact that Cl(0,8) has a primitive idempotent
f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) 
= (1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 
- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )
with four factors [and where J = 12345678 ] ...
The division ring F = f Cl(p,q) f = { PSI in V | PSI f = f PSI } 
is isomorphic to R, C, or H



according as p - q = 0, 1, 2, mod 8, p - q = 3 mod 4, or p - q = 4, 5, 6 mod 8.  ...”.
In “Idempotent Structure of Clifford Alghebras” (Acta Applicandae Mathematicae 
9 (1987) 165-173) Pertti Lounesto and G. P. Wene said: 
“... An idempotent e is primitive if it is not a sum of two nonzero annihilating 
idempotents and minimal if  it is a minimal element in the set of all nonzero 
idempotents with order relation f < e if and only if ef = f = fe. 
These last two properties of an idempotent e are equivalent. An 
idempotent e is primitive if e is the only nonzero idempotent of the subring eAe. 
A subring S of A is a left ideal if ax is in S for all a in A and x in S. 
A left ideal is minimal if it does not contain properly any nonzero left ideals. 
... if S is a minimal left ideal of A, 
then either Ss = 0 or S = Ae for some idempotent e. 
Spinor spaces are minimal left ideals of a Clifford algebra. 
Any minimal left ideal S of a Clifford algebra A = Rp,q is of the form S = Ae for 
some primitive idempotent e of Rp,q. 
... if e is a primitive idempotent of Rp,q then 

e  0
0  0

is a primitive idempotent of Rp,q(2) = Rp+1,q+1 
... The maximum number of mutually annihilating primitive idempotents in the 
Clifford algebra Rp,q is 2^k where k = q - r_q-p . 
...[where]... r_i ...[is the]... Radon-Hurwitz number ... 
These mutually annihilating primitive idempotents sum up to 1. 
If mutually annihilating primitive idempotents sum up to 1, 
then in a simple ring, such a sum has always the same number of summands. 
... Lattices Generated by Idempotents
A lattice is a partially ordered set where each subset of two elements has a least 
upper bound and a greatest lower bound. Any set of idempotents of a ring A is 
partially ordered under the ordering defined by e < f if and only if ef = e = fe. 
If e and f are commuting idempotents, then ef and e + f - ef are, respectively, 
a greatest lower bound and a least upper bound relative to the partial ordering 
defined. Hence, any set of commuting idempotents generate a lattice. 
This lattice is complemented and distributive. 
...
Let e1 , e2 , ... , es in Rp,q be a set of mutually annihilating primitive idempotents 
summing up to 1. Then the set e1 , e2 , ... , es generates a complemented and 
distributive lattice of order 2^s , where s = 2^k , k = q - r_q-p
...
EXAMPLE [ I have changed the example from R3,1 to R0,8 and paraphrased ] 
In the Clifford algebra R0,8 = R(16) we have k = 8 - r_8 = 8 - 4 = 4 



and so primitive idempotents can have 4 commuting factors of type (1/2)(1 + eT) . 
Furthermore s = 2^k = 16 and so R0,8 can be represented by 16x16 matrices R(16), 
and there are 2^s = 2^16 = 65,536 commuting idempotents in the lattice generated 
by the 16 mutually annihilating primitive idempotents ... 
this lattice looks like ... a 16-dimensional analogy of the cube ...”. 

The Clifford algebra R0,8 = Cl(0,8)  is 2^8 = 16x16 = 256-dimensional with 
graded structure such that it 

is represented by the geometric structure of a simplex. 

The Spinors of R0,8 = Cl(0,8) are sqrt(256) = 16-dimensional with no simplex-
type graded structure so that it 

is represented by the geometric structure of a cube. 

248-dim E8 = 120-dim Cl(16) bivectors + 128-dim Cl(16) half-spinors and 
Cl(16) = Cl(8) x Cl(8)

so the structure of the 128-dim Cl(16) half-spinors is important for E8 
Physics. 

The Clifford algebra Cl(16) (also denoted R0,16) is the real 256x256 matrix 
algebra R(256) for which we have k = 16 - r_16 = 16 - 8 = 8
and so primitive idempotents can have 8 commuting factors of type (1/2)(1 + eT) . 
Furthermore s = 2^k = 256 and so R0,16 can be represented by 256x256 matrices 
R(256), and there are 2^s = 2^256 = 1.158 x 10^77 commuting idempotents in the 
lattice generated by the 256 mutually annihilating primitive idempotents. 

E8 lives in Cl(16) as 
248-dim E8 = 120-dim bivectors of Cl(16) + 128-dim half-spinor of Cl(16). 

Since Cl(16) bivectors are all in one grade of Cl(16) 
and Cl(16) half-spinors have no simplex-type graded structure 
E8 does not get detailed graded structure from Cl(16) gradings, 

but only the Even-Odd grading obtained by 
splitting 128-dim half-spinor into two mirror image 64-dim parts: 

E8 = 64 + 120 + 64 

E8 has only a Cl(16) half-spinor so there are in E8 Physics 2^(s/2) = 2^128 
commuting idempotents in the lattice generated by the 128 mutually 

annihilating primitive idempotents. 2^128 = about 3.4 x 10^38 the square root 
of which is about the ratio ( Hadron mass / Planck mass )^2  of the Effective 

Mass Factor for Gravity strength.



The typical Hadron mass can be thought of in terms of superposition of Pions: 

In E8 Physics, at a single spacetime vertex, a Planck-mass black hole is the Many-
Worlds quantum sum of all possible virtual first-generation particle-antiparticle 
fermion pairs permitted by the Pauli exclusion principle to live on that vertex.Once 
a Planck-mass black hole is formed, it is stable in in E8 Physics. Less mass would 
not be gravitationally bound at the vertex. More mass at the vertex would decay by 
Hawking radiation.Since Dirac fermions in 4-dimensional spacetime can be 
massive (and are massive at low enough energies for the Higgs mechanism to act), 
the Planck mass in 4-dimensional spacetime is the sum of masses of all possible 
virtual first-generation particle-antiparticle fermion pairs permitted by the Pauli 
exclusion principle. A typical combination should have several quarks, several 
antiquarks, a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons. Due to the Pauli exclusion principle, no fermion 
lepton or quark could be present at the vertex more than twice unless they are in 
the form of boson pions, colorless first-generation quark-antiquark pairs not 
subject to the Pauli exclusion principle. Of the 64 particle-antiparticle pairs, 12 are 
pions. A typical combination should have about 6 pions. 
If all the pions are independent, the typical combination should have a mass of 
0.14x6 GeV = 0.84 GeV. However, just as the pion mass of 0.14 GeV is less than 
the sum of the masses of a quark and an antiquark, pairs of oppositely charged 
pions may form a bound state of less mass than the sum of two pion masses. If 
such a bound state of oppositely charged pions has a mass as small as 0.1 GeV, and 
if the typical combination has one such pair and 4 other pions, then the typical 
combination should have a mass in the range of 0.66 GeV so that
 

sqrt( 3.4 x 10^38 ) = 1.84 x 10^19 
while Planck Mass = 1.22 x 10^19 GeV = 1.30 x 10^19 Proton Mass = 

= 1.85 x 10^19 Hadron Mass 



In terms of the Graded Structure of Cl(16) 
the 256 Cl(16) Primitive Idempotents can be understood 

in terms of graded structures of the Cl(8) and E8 substructures of Cl(16): 

The detailed E8 graded structure  8 + 28 + 56 + 64 + 56 + 28 + 8 
comes from the grades of the Cl(8) factors of Cl(16) = Cl(8)xCl(8). 

The Even 120 of E8 breaks down in terms of Cl(8) factors as 

120 = 1x28 + 8x8 + 28x1 = 28 + 64 + 28 

The Odd 128 = 64 + 64 breaks down as 

to become 
64 + 64 = 8 + 56 + 56 + 8 

Here are some details about the half-spinors of E8: 



The +half-spinors (red) and -half-spinors (green) of Cl(8) are the 8+8 = 16 
diagonal entries of the 16x16 real matrix algebra that is Cl(8), so that 
Cl(16) = Cl(8) x Cl(8) can be represented as: 

and 
the 16x16 = 256 spinors of Cl(16) (the diagonal entries of R(256)) can be 
represented as the sum of the diagonal product terms 

 + 
64+64 = 128

(these two (pure red and pure green) are the Cl(16) +half-spinor 
which decomposes physically into particles (red) and antiparticles (green)) 

  
+

 + 
64+64 = 128

(these two (mixed red and green) are the Cl(16) -half-spinor 
which do not decompose readily into particles (red) and antiparticles (green))



grade-0: 1 PurePI  

grade-1: 16 NotPI
grade-2: 120 NotPI
grade-3: 560 NotPI

grade-4: 1820 = 1792 + 14 MixedPI

                     + 14 PurePI

grade-5: 4368 NotPI
grade-6: 8008 NotPI
grade-7: 11440 NotPI

grade-8: 12870 = 12672 + 100 MixedPI  

                       +  98 PurePI

grade-9: 11440 NotPI
grade-10: 8008 NotPI 
grade-11: 4368 NotPI 

grade-12: 1820 = 1792 + 14 MixedPI

                      + 14 PurePI

grade-13: 560 NotPI 
grade-14: 120 NotPI 
grade-15: 16 NotPI 

grade-16: 1 PurePI



Only the PurePI Cl(16) +half-spinor has scalar grade-0 and pseudoscalar grade-16 

grade-0:   1 PurePI  

grade-4:  14 PurePI

grade-8:  98 PurePI

grade-12: 14 PurePI

grade-16:  1 PurePI

so it is the only half-spinor that can physically represent a Higgs scalar 
and is the only half-spinor in the E8 of E8 Physics. 

Further, for E8 to describe a consistent E8 Physics model, it must be that 
E8 = Cl(16) bivectors + Cl(16) +half-spinor 

with physical distinction between particles and antiparticles 
and that 

E8 does not contain the Cl(16) -half-spinor made up of particle/antiparticle 
mixtures. 

In the context of physics models, 
the Cl(16) -half-spinors correspond to fermion antigenerations that are not realistic 
and their omission from E8 allows E8 Physics to be chiral and realistic. 

E8 with graded structure  8 + 28 + 56 + 64 + 56 + 28 + 8  lives in Cl(16) 
as 

248-dim E8 = 120-dim bivectors of Cl(16) + 128-dim half-spinor of Cl(16). 

The two half-spinors of Cl(16) are Left Ideals of a Cl(16) Primitive Idempotent. 

Due to 8-periodicity of Real Clifford Algebras Cl(16) = Cl(8) x Cl(8) 
where x is tensor product. Let Primitive Idempotent be denoted by PI 
and J = 12345678 :  



Cl(16)PI = Cl(8)PI x Cl(8)PI

Cl(8)PI = (1/16) ( 1 + e_1248 ) ( 1 + e_2358 ) ( 1 + e_3468 ) ( 1 + e_4578 ) = 

= (1/16)( 1 
+ e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 

- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 
+ e_J ) = 

= (1/16)( 
1 + 

+ e_1248 + e_2358 + e_3468 
- e_3567 - e_4671 - e_5712

+ e_J

+ e_4578 + e_5618 + e_6728 + e_7138
 - e_6123 - e_7234 - e_1345 - e_2456

)



256-dim Cl(8) has graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
16-dim Cl(8)PI has graded structure 1 + 14 + 1 = 1 + (8+6) + 1 
16-dim Cl(8)PI = 8-dim Cl(8)PIE8 + 8-dim Cl(8)PInotE8 
where 
8-dim Cl(8)PIE8 has graded structure of only 8 in the middle grade
plus 
8-dim Cl(8)PInotE8 has graded structure 1 + 6 + 1
8-dim Cl(8)PIE8 is contained in the middle 64 of E8 graded structure 
8 + 28 + 56 + 64 + 56 + 28 + 8
so that 
since the physical interpretation of the middle 64 is 
8 momentum components of 8-dim position spacetime 
the 8-dim Cl(8)PIE8 corresponds to a one-component field over 8-dim spacetime 
and 
therefore Cl(8)PIE8 describes a scalar field over 8-dim spacetime 
and so a Higgs field in E8 Physics spacetime. 

8-dim Cl(8)PInotE8 with graded structure 1 + 6 + 1 
corresponds to the part of Cl(8)PI that is in Cl(8) but not in E8 
so that 

Cl(8) with graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1  
= 

Cl(8)PInotE8 with graded structure 1 + 6 + 1 
+ 

E8 with graded structure 8 + 28 + 56 + 64 + 56 + 28 + 8
and 
therefore Cl(8)PInotE8 describes the Clifford algebra structure beyond E8 
(1 scalar and 6 middle-grade and 1 pseudoscalar) 
that produces the half-spinors that belong to E8 
and 
therefore describes the coupling between the Higgs field and half-spinor Fermions. 

The Higgs-Fermion coupling, below the freezing out of a preferred Quaternionic 
substructure of 8-dim Octonionic E8 Physics spacetime, produces 
the Mayer Mechanism Higgs field of 8-dim Batakis Kaluza-Klein spacetime. 

The Higgs-Fermion coupling, below ElectroWeak Symmetry Breaking Energy, 
gives mass to Fermions. 



Since the 128-dim half-spinor part of E8 comes from 
Cl(16)PI = Cl(8)PI x Cl(8)PI

the E8 Higgs-Fermion is based on 
two copies (one from each Cl(8)PI factor) of a scalar Higgs field over 

spacetime 
so that 

two copies of Cl(8)PIE8 show that the E8 Physics Higgs field is 
a scalar doublet. 

As Cottingham and Greenwood said in their book “An Introduction to the 
Standard Model of Particle Physics” (2nd ed, Cambridge 2007): 
“... Higgs ... mechanism ...[uses]... a complex scalar field ... [i]n place of [which]... 
we [can] have two coupled real scalar fields ...”. 

As Steven Weinberg said in his book “The Quantum Theory of Fields, v. II” 
(Cambridge 1996 at pages 317-318 and 356):
“... With only a single type of scalar doublet, there is just one ... term that satisfies 
SU(2) and Lorentz invariance ... At energies below the electroweak breaking scale, 
this yields an effective interaction ... this gives lepton number non-conserving 
neutrino masses at most of order (300 GeV)^2 / M ... For instance, 
in the so-called see-saw mecanism, a neutrino mass of this order 
would be produced by exchange of a heavy neutral lepton of mass M ... 
M is expected to be of order 10^15 - 10^18 GeV, 
so we would expect neutrino masses in the range 10^(-4) - 10^(-1) ... 
A similar analysis shows that there are interactions of dimensionality six 
that violate both baryon and lepton number conservation, involving 
three quark fields and one lepton field. Such interactions would have 
coupling constants of order M^(-2), and would lead to processes like 
proton decay, with rates proportional to M^(-4). ...”. 

and 

the part of the Cl(16) Primitive Idempotent that is not in the E8 in Cl(16) 
is the product Cl(8)PInotE8 x Cl(8)PInotE8 of two copies of Cl(8)PInotE8 
each copy having graded structure 1 + 6 + 1 (grades 0 and 4 and 8) 
so that 
the part of the Cl(16) Primitive Idempotent that is not in the E8 in Cl(16) 
has graded structure 1 + 12 + 38 + 12 + 1 (grades 0 and 4 and 8 and 12 and 16). 
The total dimension of those Cl(16) grades are: 
1 and 1820 and 128870 and 1820 and 1. 



Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

Greg Trayling and W. E. Baylis in Chapter 34 of “Clifford Algebras - Applications 
to Mathematics, Physics, and Engineering”, 2004, Proceedings of 2002 Cookeville 
Conference on Clifford Algebras, ed. by Rafal Ablamowicz 
(see also hep-th/0103137) said: 
“... the exact gauge symmetries U(1)Y x SU(2)L x SU(3)C of the minimal standard 
model arise ...[from]... symmetries of ... a ... space with ... four extra spacelike 
dimensions ... 
[ compare the Batakis M4xCP2   4+4=8-dimensional Kaluza-Klein model ]...
Rather than embed the gauge broups into some master group, we infix the Dirac 
algebra into the ... Clifford algebra Cl(7)  ...[in which]... the unit vectors 
e1 ,e2 , ... , e7 are chosen to represent ... spacelike directions ... 
We further choose e1 , e2 , e3 to represent ... physical space and ... 
e4 , e5 , e6 , e7 to ... represent ... four ...dimensions ... orthogonal to physical space 
... [ compare the Cl(8) of E8 Physics which is represented by 16x16 matrices with 
two 8-dimensional half-spinor spaces and in which the 8 unit vectors 
e0 , e1 ,e2 , ... , e7 represent Batakis 8-dimensional spacetime M4xCP2 where 
e0 , e1 ,e2 , e3   represents M4 and   e4 , e5 ,e6 , e7   represents CP2 ]...
To describe one generation of the standard model, we use the algebraic spinor 
PSI in Cl(7) ... there are eight independent primitive idempotents that can each be 
used to reduce PSI to a spinor representing a fermion doublet ... 
Each of the eight ... primitive idempotents  ... projects PSI onto one of eight 
minimal left ideals of Cl(7) ...
[ compare the 8+8 = 16 primitive idempotents of Cl(8) which correspond to 8 first-
generation fermion particles and their 8 antiparticles ] ...
we previously disregarded the higher-dimensional vector components ... This ... 
vector space ... then ... affords a natural inclusion of the minimal Higgs field ... 
The Higgs field ... arises here simply as a coupling to the higher-dimensional 
vector components ...”. 

[ compare the E8 Physics model relationship between the Higgs and the Cl(8) 
primitive idempotents which live in grades 0 and 4 and 8 of Cl(8) ] 



Klaus Dietz in arXiv quant-ph/0601013 said:
“...  m-Qubit states are embedded in Cl(2m) Clifford algebra. ... 
This ... allows us to arrange the 2^(2m) - 1 real coordinates of a m-Qubit state in 
multidimensional arrays which are shown to ‘transforn\m’ as O(2m) tensors ... 
A hermitian 2^m x 2^m matrix requires 2^(2m) real numbers for a complete 
parameterization. Thus m-qubit states can be expanded in terms of I and the 
products introduced. Clifford numbers are the starting point for the construction of 
a basis in R-linear space of hermitian matrices: 
this basis is construed as a Clifford algebra Cl(2m) ...”. 

Stephanie Wehner in arXiv 0806.3483 said: 
“... A Clifford algebra of n generators is isomorphic to a ... algebra of matrices of 
size 2^(n/2) x 2^(n/2) for n even ... 
we can view the operators G1 , ... , G2n as 2n orthogonal vectors forming a basis 
for a 2n-dimensional real vector space R2n ... 
each operator Gi has exactly two eigenvalues +/-1 ... 
we can express each Gi as Gi = G0i - G1i 
where G0i and G1i are projectors onto the positive and negative eigenspace of Gi 
... for all i,j with i =/= j   Tr(GiGj) = (1/2)Tr(GiGj + GjGi) = 0 
that is all such operators are orthogonal with respect to the Hilbert-Schmidt inner 
product ... the collection of operators 
1 
Gj                                      (1 < j < 2n)
Gjk := iGjGk                     (1 < j < k < 2n)
Gjkl := GjGkGl                 (1 < j < k < l < 2n)
...
G12...(2n) := iG1G2 ... G2n =: G0
forms an orthogonal basis for ... the d x d matrices ... with d = 2^n ...
We saw ... how to construct such a basis ... based on mutually unbiased bases ... 
the well-known Pauli basis, given by the 2^(2n) elements of the form 
Bj = B1j x ...[tensor product]... x Bnj with Bij in { I , sx , sy , sz } ... 
we obtain a whole range of ... statements as we can find different sets of 2n anti-
commuting matrices within the entire set of 2^(2n) basis elements ... 
the subspace spanned by the elements G1 , ... , G2n plays a special role ... 
when considering the state minimizing our uncertainty relation, 
only the 1-vector coefficients play any role. The other coefficients do not 
contribute at all to the minimization problem. ... 
Anti-commuting Clifford observables obey the strongest possible uncertainty 
relation for the von Neumann entropy: if we have no uncertainty for one of 
the measurements, we have maximum uncertainty for all others. ...”. 



Monique Combescure in quant-ph/060509, arXiv 0710.5642 and 0710.5643 said: 
“... two basic unitary d x d matrices U , V ...  constructed by Schwinger ... q := exp
( 2 i pi / d ) ... are of the following form: 

... the matrices U and V are called 
“generalized Pauli matrices on d-state quantum systems” ... 
U, V generate the discrete Weyl-Heisenberg group ... U, V allows to find MUB’s ... 
in dimension d there is at most d+1 MUB, and exactly d + 1 for d a prime number 
...
A d x d matrix C is called circulant ... if all its rows and columns are successive 
circular permutations of the first ... the theory of circulant matrices allows to 
recover the result that there exists p + 1 Mutually Unbiased Bases in dimension p, 
p being a... prime number ... Then the MUB problem reduces to exhibit a circulant 
matrix C which is a unitary Hadamard matrix, such that its powers are also 
circulant unitary Hadamard matrices. Then using Discrete Fourier Transform Fd 
which diagonalizes all circulant matrices, we have shown that a MUB in that case 
is just provided by the set of column vectors of the set of matrices 
{ Fd, 1, C, C2, ... , C(d-1) } 
... 
the theory of block-circulant matrices with circulant blocks allows to show ... 
that if d = p^n ( p a prime number, n any integer ) 
there exists d + 1 mutually Unbiased Bases in Cd ...”. 



Stephen Brierley, Stefan Weigert, and Ingemar Bengtsson in arXiv 0907.4097 said: 
“... All complex Hadamard matrices in dimensions two to five are known ...
In dimension three there is ... only one dephased complex Hadamard matrix up to 
equivalence. It is given by the ( 3 x 3 ) discrete Fourier matrix 

defining w = exp( 2 pi i / 3 ) 
... 
In dimension d = 4 , all 4 x 4 complex Hadamard matrices are equivalent to a 
member of the ... one-parameter family of complex Hadamard matrices ... 

... There is one three-parameter family of triples ... 
Only one set of four MU bases exists ... 
there is a unique way to a construct five MU bases which is easily seen to be 
equivalent to the standard construction of a complete set of MU bases ... d = 4 ...

... The notion of equivalence used in this paper ... is mathematical in nature ... 
Motivated by experiments, there is a finer equivalence of complete sets of MU 
bases based on the entanglement structure of the states contained in each basis ... 
For dimensions that are a power of two, a complete set of MU bases can be 
realized using Pauli operators acting on each two-dimensional subsystem.
Two sets of MU bases are then called equivalent when they can be factored into the 
same number of subsystems. For d = 2, 4 this notion of equivalence also leads to a 
unique set of (d + 1) MU bases. However, for d = 8, 16, . . . complete sets of MU 
bases can have different entanglement structures even though they are equivalent 
up to an overall unitary transformation ...”. 



P. Dita in arXiv 1002.4933 said: 
“... Mutually unbiased bases (MUBs) constitute a basic concept of quantum 
information ... Its origin is in the Schwinger paper ... “Unitary operator bases”, 
Proc.Nat. Acad. Sci.USA, 46 570-579 (1960) ...  
Two orthonormal bases in Cd, A = (a1, . . . , ad) and B = (b1, . . . , bd), are called 
MUBs if ... the product A B* of the two complex Hadamard matrices generated by 
A and B is again a Hadamard matrix, where * denotes the Hermitian conjugate ... 
The technique for getting MUBs for p prime was given by Schwinger ... who made 
use of the properties of the Heisenberg-Weyl group 
... 
[ in this paper ] An analytical method for getting new complex Hadamard matrices 
by using mutually unbiased bases and a nonlinear doubling formula is provided. 
The method is illustrated with the n = 4 case that leads to a rich family of eight-
dimensional Hadamard matrices that depend on five arbitrary phases ... The ... 
matrices are new ... the only [ prior ] known result parametrized by five phases is 
the [ n = 8 ] complex Hadamard matrix stemming from the Fourier matrix F8 
... 
real Sylvester-Hadamard matrices ...[ have a ]... solution for n = 8 ... 

... for real Hadamard matrices with dimension d = 2, 4, 8, 12 there is only one 
matrix under the usual equivalence ... there is an other type of matrix 
equivalence ... two matrices ... are equivalent if and only if they have the same 
spectrum ... However a simple spectral computation of the h1, h2, h3, h4 matrices 
shows that only the matrices h1 and h3 are equivalent, and h1 is not equivalent to 
h2 and h4, nor h2 is equivalent to h4 ...[ so that ]... we do not suggest the use of the 
new equivalence ... for real Hadamard matrices ... because it will cause dramatic 
changes in the field ...”. 



Standard Model Higgs compared to E8 Physics Higgs 

The conventional Standard Model has structure: 
spacetime is a base manifold;  
particles are representations of gauge groups 
     gauge bosons are in the adjoint representation
     fermions are in other representations (analagous to spinor)
     Higgs boson is in scalar representation. 

E8 Physics ( see vixra 1108.0027 and tony5m17h.net ) has structure 
(from 248-dim E8 = 120-dim adjoint D8 + 128-dim half-spinor D8): 
spacetime is in the adjoint D8 part of E8 (64 of 120 D8 adjoints) 
gauge bosons are in the adjoint D8 part of E8 (56 of the 120 D8 adjoints) 
fermions are in the half-spinor D8 part of E8 (64+64 of the 128 D8 half-spinors. 

There is no room for a fundamental Higgs in the E8 of E8 Physics. 
However, 
for E8 Physics to include the observed results of the Standard Model 
it must have something that acts like the Standard Model Higgs 
even though it will NOT be a fundamental particle. 

To see how the E8 Physics Higgs works, 
embed E8 into the 256-dimensional real Clifford algebra Cl(8): 

Cl(8)                    256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1

Primitive               16 = 1                        +  6                        + 1 
Idempotent                                              +  8  

E8 Root Vectors  240 =       8 + 28 + 56 + 56 + 56 + 28 + 8 

The Cl(8) Primitive Idempotent is 16-dimensional and can be decomposed 
into two 8-dimensional half-spinor parts each of which is related by Triality 
to 8-dimensional spacetime and has Octonionic structure. In that decomposition: 
the 1+6+1 = (1+3)+(3+1) is related to two copies of 
a 4-dimensional Associative Quaternionic subspace of the Octonionic structure 
and 
the 8 = 4+4 is related to two copies of 
a 4-dimensional Co-Associative subspace of the Octonionic structure 
(see the book “Spinors and Calibrations” by F. Reese Harvey) 



The 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
when combined with the 240 E8 Root Vectors 
forms the full 248-dimensional E8. 
It represents a Cartan subalgebra of the E8 Lie algebra. 

The (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is the Higgs of E8 Physics. 

The half-spinors generated by the E8 Higgs part of the Cl(8) Primitive Idempotent 
represent: 

neutrino; red, green, blue down quarks; red, green, blue up quarks; electron 
so 
the E8 Higgs effectively creates/annihilates the fundamental fermions and 

the E8 Higgs is effectively a condensate of fundamental fermions. 

In E8 Physics the high-energy 8-dimensional Octonionic spacetime reduces, 
by freezing out a preferred 4-dim Associative Quaternionic subspace, 
to a 4+4 -dimensional Batakis Kaluza-Klein of the form M4 x CP2 
with 4-dim M4 physical spacetime. 

Since the (1+3)+(3+1) part of the Cl(8) Primitive Idempotent 
includes the Cl(8) grade-0 scalar 1 
and 3+3 = 6 of the Cl(8) grade-4 which act as pseudoscalars for 4-dim spacetime 
and the Cl(8) grade-8 pseudoscalar 1

the E8 Higgs transforms with respect to 4-dim spacetime as a scalar 
(or pseudoscalar) and in that respect is similar to Standard Model Higgs. 

Not only does the E8 Higgs fermion condensate transform with respect 
to 4-dim physical spacetime like the Standard Model Higgs but 

the geometry of the reduction from 8-dim Octonionic spacetime 
to 4+4 -dimensional Batakis Kaluza-Klein, by the Mayer mechanism, gives

E8 Higgs the ElectroWeak Symmetry-Breaking Ginzburg-Landau structure. 

Since the second and third fermion generations emerge dynamically from the 
reduction from 8-dim to 4+4 -dim Kaluza-Klein, they are also created/annihilated 
by the Primitive Idempotent E8 Higgs and are present in the fermion condensate. 
Since the Truth Quark is so much more massive that the other fermions, 

the E8 Higgs is effectively a Truth Quark condensate. 
When Triviality and Vacuum Stability are taken into account, 

the E8 Higgs and Truth Quark system has 3 mass states. 



Since it creates/annihilates Fermions, 
the (1+3)+(3+1) Associative part of the Cl(8) Primitive Idempotent 
is a Fermionic Condensate Higgs structure.
The creation/annihilation operators have graded structure similar to part of a 
Heisenberg algebra

64 + 0 + 64

Since it creates/annihilates the 8-dimensional SpaceTime 
represented by the Cartan Subalgebra of the E8 Lie Algebra, 
the 8 = 4+4 Co-Associative part of the Cl(8) Primitive Idempotent 
is a Bosonic Condensate Spacetime structure. 
The creation/annihilation operators correspond to position-momentum related by 
Fourier Transform and to an 8x8 = 64-dimensional U(8) 

E8 has two D4 Lie subalgebras D4 and D4* related by Fourier Transform: 
 28-dimensional D4 acting on M4 4-dim Physical SpaceTime and containing
 a Spin(2,4) subalgebra for Conformal MacDowell-Mansouri Gravity; 
 and
 28-dimensional D4* acting on CP2 Internal Symmetry Space and containing 
 a U(4) subalgebra for the Batakis Standard Model gauge groups. 

Taken together, the D4 and U(8) and D4* have graded structure 

28 + 64 + 28 

that breaks down into a semi-simple 63-dimensional SU(8) 

63

and a Heisenberg Algebra 
28 + 1 + 28

When the Fermionic 64 + 0 + 64 is added, the Heisenberg Algebra becomes 

92 + 1 + 92 

and the total 92 + U(8) + 92 is seen to be the contraction of E8 into the 
semidirect product of semisimple SU(8) and Heisenberg Algebra 92 + U(1 ) + 92 



Robert Hermann in “Lie Groups for Physicists” (Benjamin 1966) said: 
“... Let G be a Lie group ... imbed G into the associative algebra U(G) ... the 
universal ... enveloping algebra ...  
the “polynomials” of the .. basis [elements] of G ... form a basis for U(G) ... 
the center of U(G) ...[is]... the Casimir operators of G ...[whose]... number ...[is]... 
equal to ... the dimension of its Cartan subalgebras ... 
every polynomial ... invariant under  AdG ... arise[s] ... from a Casimir operator ... 
when G is semisimple, Ad G acting on G admits an invariant polynomial of degree 
2 ... the Killing form ... This is the simplest such Casimir operator
 ...   
there is a group-theoretical construction which in certain situations reduces to the 
Fourier transform. To describe it, we need ... a Lie group G, two subgroups L and 
H of G, and linear representations ... of L and H ... on a vector space U, which 
determines vector bundles E and E’  over G/L and G/H. ...
A cross section PSI of ... E’ over G/H is an eigenvector of each Casimir operator of 
U(G) .... its transform PSI*, considered as a function on G/K, is also an 
eigenfunction of each Casimir operator of U(G). ...”. 

Rutwig Campoamor-Stursberg in “Contractions of Exceptional Lie Algebras and 
SemiDirect Products” (Acta Physica Polonica B 41 (2010) 53-77) said: 
“... it is of interest to analyze whether ... semidirect products ... of semisimple and 
Heisenberg Lie algebras ... appear as contractions of semisimple Lie algebras ... 
Let s be a ... semisimple Lie algebra. For the indecomposable semidirect product 
g = s + Hn the number of Casimir operators is given by N(g) = rank(s) + 1 
... In some sense, the Levi subalgebra s determines these Casimir invariants, 
to which the central charge (the generator of the centre of the Heisenberg algebra) 
is added. ... the quadratic Casimir operator will always contract onto the square of 
the centre generator of the Heisenberg algebra ... 
... We have classified all contractions of complex simple exceptional Lie algebras 
onto semidirect products ... s + h_N ... of semisimple and Heisenberg algebras. 
An analogous procedure holds for the real forms of the exceptional algebras ... 
Contractions of E8 ... E8 contains D8 contains A7 ...[ and for E8 ]... N = 92 
... This reduction gives rise to the contraction ...[ E8 to A7 + H92 ]... 
E8 ... has primitive Casimir operators ... of degrees ...[ 2,8,12,14,18,20,24,30 ]... 
D8 ... has primitive Casimir operators ... of degrees ...[ 2,4,6,8,10,12,14,8 ]... 
A7 ... has primitive Casimir operators ... of degrees ...[ 2,3,4,5,6,7,8 ]...”.



The E8 primitive Casimirs 2 ,8, 12, 14, 18, 20, 24, 30 contract as follows: 

2 to the center U(1) of H92. 
8, 12, 14 to the 8, 12, 14 of D8 and to the 4=8/2, 6=12/2, 7=14/2 of A7 

18, 20, 24, 30 to the 4=18-14, 6=20-14, 10=24-14, 8=(1/2)(30-14) of D8 
                       and to the 2=4/2, 3=6/2, 5=10/2, 8 of A7

The 2, 8, 12, 14 of E8 are dual to the 30, 24, 20, 18 of E8 such that 
2+30 = 8+24 = 12+20 = 14+18 = 32.

The E8 primitive Casimirs correspond to the Cartan subalgebras of E8 and of D8 
and also to 8-dim Spacetime and 4+4-dim Batakis Kaluza-Klein M4 x CP2

The 2, 8, 12, 14 Casimirs of E8 correspond to 
the (1+3)-dim M4 Batakis Physical Spacetime

The 18, 20, 24, 30 Casimirs of E8 correspond to 
the 4-dim CP2 Batakis Internal Symmetry Space

Weyl Symmetric Polynomial Degrees and Topological Types: 

E8:
degrees - 2, 8, 12, 14, 18, 20, 24, 30  

note that 1, 7, 11, 13, 17, 19, 23, and 29 are all relatively prime to 30 
type - 3, 15, 23, 27, 35, 39, 47, 59; center = Z1 = 1 = trivial

D8 Spin(16):
degrees - 2, 4, 6, 8, 10, 12, 14, 8

type - 3, 7, 11, 15, 19, 23, 27, 15; center = Z2 + Z2

A7 SU(8):
degrees - 2, 3, 4, 5, 6, 7, 8

type - 3, 5, 7, 9, 11, 13, 15; center = Z8 



Luis J. Boya has written a beautiful paper “Problems in Lie Group Theory” 
math-ph/0212067 and here are a few of the interesting things he says:

"... Given a Lie group in a series G(n) ... how is the group G(n+1) constructed?

For the orthogonal series (Bn and Dn) ... given O(n) acting on itself, that is, the 
adjoint (adj) representation, and the vector representation, n, ... 
Adj O(n) + Vect O(n) -> Adj O(n+1) ...

For the unitary series SU(n) ... Adj SU(n) + Id + n + n* = Adj SU(n+1) ...

For the symplectic series 
Sp(n) = Cn ... Adj Sp(n) + Adj Sp(1) + 2( n + n* ) = Adj Sp(n+1) ...

For G2 ... Adj SU(3) + n + n* -> G2 ...[ in addition, I conjecture the existence of 
an alternate construction: Adj O(4) + Vect O(4) + Spin O(4) = G2 , 
where Spin O(4) is its Spin representation, a notation that I will continue to use in 
the rest of this quotation instead of the notation Spin(4) that Boya uses, because I 
want to reserve the notation Spin(4) for the covering group of SO(4). Note that 
Spin O(n) for even n is reducible to two copies of mirror image half-spinor 
representations half-Spin O(n) ]...

For the exceptional groups, the F4 & E series ...

• Adj SO(9) + Spin O(9) -> Adj F4 (36+16=52)
• Adj SO(10) + Spin O(10) + Id -> Adj E6 (45+32+1=78)
• Adj SO(12) + Spin O(12) + Sp(1) -> Adj E7 (66+64+3=133)
• Adj SO(16) + [half-]Spin O(16) -> Adj E8 ([120+128=248])

Notice that 8+1 , 8+2 , 8+4 , and 8+8 appear. In this sense the octonions appear as 
a "second coming " of the reals, completed with the spin, not the vector irrep. ... 
This confirms that the F4 E6-7-8 corresponds to 
the octo, octo-complex, octo-quater and octo-octo birings,
 as the Freudenthal Magic Square confirms. ...
Another ... question ... is the geometry associated to the exceptional groups ... 
Are we happy with G2 as the automorphism group of the octonions, F4 as the 
isometry of the [octonion] projective plane, E6 (in a noncompact form) as the 
collineations of the same, and E7 resp. E8 as examples of symplectic resp. 
metasymplectic geometries? ... one would like to understand the exceptional 
groups ... as automorphism groups of some natural geometric objects. ...



The gross topology of Lie groups is well-known. The non-compact case reduces to 
compact times an euclidean space (Malcev-Iwasawa). The compact case is reduced 
to a finite factor, a Torus, and a semisimple compact Lie group. 
H. Hopf determined in 1941 that the real homology of simple compact Lie groups 
is that of a product of odd spheres ... 
The exponents of a Lie group are the numbers i such 
that S(2i+1) is an allowed sphere ...
neither the U-series nor the Sp-series have torsion. 
The exponents ... for U(n) ... are 0, 1, ... , n-1 ... and jump by two in Sp(n).

But for the orthogonal series one has to consider some Stiefel manifolds instead of 
spheres, which have the same real homology ... 
It ... introduces (preciesely) 2-torsion: 
in fact, Spin(n), n>7 and SO(n), n>3, have 2-torsion. 
The low cases Spin(3,4,5,6) coincide 
with Sp(1), Sp(1)xSp(1), Sp(2) and SU(4) , and have no torsion.

For ... G2 ... SU(2) -> G2 -> M11 ... where M11 is again a Steifel manifold, 
with real homology like S11, but with 2-torsion ...

For F4 we do not get the sphere structure from any irrep, 
and in fact F4 has 2- and 3-torsion. ...

2- and 3-torsion appears in ... E6 and E7 ...

E8 has 2-, 3- and 5-torsion ... 
The Coxeter number of (dim - rank) of E8 is 30 = 2 x 3 x 5 , 
in fact a mnemonic for the exponents of E8 is:
they are the coprimes up to 30, namely (1,7,11,13,17,19,23,29) ... 
The first perfect numbers are 6, 28, and 492, 
associated to the primes 2, 3 and 5 (... Mersenne numbers ...) ... 
496 = dim O(32) = dim E(8) x E(8) . Why the square? 

It also happens in O(4) , dim = 6 (prime 2), as O(4) ...[is like]... O(3) x O(3) ; 
even O(8) [dim = 28] (prime 3) is like S7 x S7 x G2 ...



The sphere structure of compact simple Lie groups has a curious "capicua" ... 
Catalan word ( cap i cua 0 = head and tail ) ... form: 
the exponents are symmetric from each end; for example ...

exponents of E6: 1,4,5,7,8,11. Differences: 3,1,2,1,3

exponents of E7: 1,5,7,9,11,13,17. Differences: 4,2,2,2,2,4 ...

exponents of E8 ... 1,7,11,13,17,19,23,29 ...[ Differences 6,4,2,4,2,4,6 ]...

The real homology algebra of a simple Lie group is a Grassmann algebra, 
as it is generated by odd (i.e., anticommutative) elements. 
However, from them we can get, in the enveloping algebra, 
multilinear symmetric forms, one for each generator; ... 
in physics they are called Casimir invariants, 
in mathematics the invariants of the Weyl group ...".

Martin Cederwall and Jakob Palmkvist, in "The octic E8 invariant" 
hep-th/0702024, say:

"... The largest of the finite-dimensional exceptional Lie groups, E8, with Lie 
algebra e8, is an interesting object ... its root lattice is the unique even self-dual 
lattice in eight dimensions (in euclidean space, even self-dual lattices only exist in 
dimension 8n). ... Because of self-duality, there is only one conjugacy class of 
representations, the weight lattice equals the root lattice, and there is no 
"fundamental" representation smaller than the adjoint. ... 
Anything resembling a tensor formalism is completely lacking. A basic ingredient 
in a tensor calculus is a set of invariant tensors, or "Clebsch-Gordan coefficients". 
The only invariant tensors that are known explicitly for E8 are the Killing metric 
and the structure constants ...

The goal of this paper is to take a first step towards a tensor formalism for E8 by 
explicitly constructing an invariant tensor with eight symmetric adjoint indices. ... 

On the mathematical side, the disturbing absence of a concrete expression for this 
tensor is unique among the finite-dimensional Lie groups. Even for the smaller 
exceptional algebras g2, f4, e6 and e7, all invariant tensors are accessible in 
explicit forms, due to the existence of "fundamental" representations smaller than 
the adjoint and to the connections with octonions and Jordan algebras. ...



The orders of Casimir invariants are known for all finite-dimensional semi-simple 
Lie algebras. They are polynomials in U(g), the universal enveloping algebra of g, 
of the form t_(A1...Ak) T^(A1 . . . TAk ), where t is a symmetric invariant tensor 
and T are generators of the algebra, and they generate the center U(g)^(g) of U(g). 

The Harish-Chandra homomorphism is the restriction of an element in U(g)^(g) to 
a polynomial in the Cartan subalgebra h, which will be invariant under the Weyl 
group W(g) of g. 

Due to the fact that the Harish-Chandra homomorphism is an isomorphism 
from U(g)^(g) to U(h) W(g) one may equivalently consider 
finding a basis of generators for the latter, a much easier problem. 
The orders of the invariants follow more or less directly 
from a diagonalisation of the Coxeter element, 
the product of the simple Weyl reflections ...

In the case of e8, the center U(e8)^(e8) of the universal enveloping subalgebra is 
generated by elements of orders 2, 8, 12, 14, 18, 20, 24 and 30. 
The quadratic and octic invariants correspond to primitive invariant tensors in 
terms of which the higher ones should be expressible. ... 
the explicit form of the octic invariant is previously not known ...

E8 has a number of maximal subgroups, but one of them, Spin(16)/Z2, is natural 
for several reasons. 
Considering calculational complexity, 
this is the subgroup that leads to the smallest number of terms in the Ansatz. 

Considering the connection to the Harish-Chandra homomorphism, 
K = Spin(16)/Z2 is the maximal compact subgroup of the split form G = E8(8). 

The Weyl group is a discrete subgroup of K, 
and the Cartan subalgebra h lies entirely in the coset directions g/k ...

We thus consider the decomposition of the adjoint representation of E8 into 
representations of the maximal subgroup Spin(16)/Z2. 

The adjoint decomposes into the adjoint 120 and a chiral spinor 128. ...



Our convention for chirality is GAMMA_(a1...a16) PHI = + e_(a1...a16) PHI . 

The e8 algebra becomes ( 2.1 )

[ T^(ab) , T^(cd) ] = 2 delta^([a)_([c) T^(b])_(d]) ,
[ T^(ab) , PHI^(alpha) ] = (1/4) ( GAMMA^(ab) PHI )^(alpha) ,

[ PHI^(alpha) , PHI^(alpha) ] = (1/8) ( GAMMA_(ab) )^(alpha beta) T^(ab) ,

... The coefficients in the first and second commutators are related 
by the so(16) algebra. The normalisation of the last commutator is free, 
but is fixed by the choice for the quadratic invariant, which for the case above is

X2 = (1/2) T_(ab) T^(ab) + PHI_(alpha) PHI^(alpha) .

Spinor and vector indices are raised and lowered with delta . 
Equation (2.1) describes the compact real form, E8(-248) .

By letting PHI -> i PHI one gets E8(8), 
where the spinor generators are non-compact, 
which is the real form relevant as duality symmetry in three dimensions 
(other real forms contain a non-compact Spin(16)/Z2 subgroup).

The Jacobi identities are satisfied thanks to the Fierz identity

( GAMMA_(ab)_[(alpha beta) ( GAMMA_(ab )_(alpha beta)] = 0 ,

which is satisfied for so(8) with chiral spinors, so(9), and so(16) with chiral spinors
( in the former cases the algebras are so(9), due to triality, and f4 ).

The Harish-Chandra homomorphism tells us that the "heart" of the invariant 
lies in an octic Weyl-invariant of the Cartan subalgebra. 
A first step may be to lift it to a unique Spin(16)/Z2-invariant in the spinor, 
corresponding to applying the isomorphism fÅ|1 above.
 It is gratifying to verify ... that there is indeed an octic invariant 
( other than ( PHI PHI )^4 ), and that no such invariant exists at lower order. ... 

Forming an element of an irreducible representation containing a number of 
spinors involves symmetrisations and subtraction of traces, which can be rather 
complicated. This becomes even more pronounced when we are dealing with 
transformation ... under the spinor generators, which will transform as spinors. 



Then irreducibility also involves gamma-trace conditions. ... The transformation ... 
under the action of the spinorial generator is an so(16) spinor. The vanishing of this 
spinor is equivalent to e8 invariance. The spinorial generator acts similarly to a 
supersymmetry generator on a superfield ... The final result for the octic invariant 
is, up to an overall multiplicative constant:

...”.



E8 Root Vector Physical Interpretations 

Here is an explicit enumeration of the E8 Root Vector vertices 
with coordinates for a specific E8 lattice and my physical 
interpretation of each with illustrations using a cube-type 
projection of the 240 E8 Root Vector vertices: 

E8 248 generators: 240 Root Vectors + 8 in Cartan Subalgebra   

220 generators are used to construct a CG + SM Lagrangian 
CG = Conformal Gravity U(2,2)   SM = Standard Model SU(3)xU(2).

All 248 = 28 + 220 are used to construct a Quantum Heisenberg-
type algebra that arises from the maximal contraction of E8: 

E8 -> SL(8) + h_92
SL(8) is 63-dimensional and h_92 is 92+1+92 = 185-dimensional. 
First 92: 64 fermion particle + 16 CG + 12 h92DualSM
Dual 92: 64 fermion antiparticle + 12 SM + 16 h92DualCG  



Spacetime                                64 of the 248

±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    

(±1 ±i       ±e ±ie         )/2
(±1    ±j    ±e     ±je     )/2
(±1       ±k ±e         ±ke )/2

The 64 correspond to 8 position x 8 momentum coordinates
in a 4+4 = 8-dim Kaluza-Klein spacetime
with 4-dim Minkowski physical spacetime 
plus 4-dim Internal Symmetry Space



Fermion Particles                        64 of the 248
(first generation)

(-1             ±ie ±je ±ke )/2    electron         8 components
(-1    ±j ±k    ±ie         )/2    red up quark     8 components 
(-1 ±i    ±k        ±je     )/2    green up quark   8 components
(-1 ±i ±j               ±ke )/2    blue up quark    8 components 

(   ±i ±j ±k -e             )/2    neutrino         8 components
(   ±i       -e     ±je ±ke )/2    red down quark   8 components 
(      ±j    -e ±ie     ±ke )/2    green down quark 8 components
(         ±k -e ±ie ±je     )/2    blue down quark  8 components

The 64 correspond to 8 spacetime components of 8 fundamental 
fermion particles. The 8 components of each fermion are 
determined by the signs of the i/ie and j/je and k/ke 
as follows: 

+++   1-component        ---   e-component
++-   i-component        --+   ie-component
+-+   j-component        -+-   je-component
-++   k-component        +--   ke-component

All fermion particles are fundamentally left-handed. Right-
handed states only emerge due to massive states moving slower 
than the speed of light. Second and third generations of 
fermions emerge dynamically from the splitting of 8-dim Octonion 
spacetime into 4+4 = 8-dim Kaluza-Klein.



Fermion AntiParticles                    64 of the 248
(first generation)

(-1             ±ie ±je ±ke )/2 positron             8 components
(-1    ±j ±k    ±ie         )/2 red up antiquark     8 components 
(-1 ±i    ±k        ±je     )/2 green up antiquark   8 components
(-1 ±i ±j               ±ke )/2 blue up antiquark    8 components 

(   ±i ±j ±k -e             )/2 antineutrino         8 components
(   ±i       -e     ±je ±ke )/2 red down antiquark   8 components 
(      ±j    -e ±ie     ±ke )/2 green down antiquark 8 components
(         ±k -e ±ie ±je     )/2 blue down antiquark  8 components

The 64 correspond to 8 spacetime components of 8 fundamental 
fermion antiparticles. The 8 components of each fermion are 
determined by the signs of the i/ie and j/je and k/ke 
as follows: 

+++   1-component        ---   e-component
++-   i-component        --+   ie-component
+-+   j-component        -+-   je-component
-++   k-component        +--   ke-component

All fermion particles are fundamentally left-handed. Right-
handed states only emerge due to massive states moving slower 
than the speed of light. Second and third generations of 
fermions emerge dynamically from the splitting of 8-dim Octonion 
spacetime into 4+4 = 8-dim Kaluza-Klein.



Standard Model SU(3)xSU(2)xU(1) generators are in 
the 16 root vectors (magenta) plus 4 Cartan Subalgebra elements.

Conformal Spin(2,4) MacDowell-Mansouri Gravity generators are in 
the 32 root vectors (cyan) plus 4 Cartan Subalgebra elements.
                                
Those 16+32 = 48 Root Vectors can also be seen as 
24 (yellow) + 24 (orange) of the two D4 subalgebras of E8. 

(    ±i ±j       ±ie ±je     )/2
(       ±j ±k        ±je ±ke )/2
(    ±i    ±k    ±ie     ±ke )/2



16 Standard Model Root Vector Generators: 

(    +i +j       +ie +je     )/2  W+ boson

(    +i +j       +ie -je     )/2  h92DualW+
(    +i +j       -ie +je     )/2  h92DualGlrg
(    +i -j       +ie +je     )/2  h92DualGlcm
(    -i +j       +ie +je     )/2  h92DualGlgm

(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc

(    -i -j       -ie +je     )/2  h92DualW-
(    -i -j       +ie -je     )/2  h92DualGlmy
(    -i +j       -ie -je     )/2  h92DualGlbr
(    +i -j       -ie -je     )/2  h92DualGlyc

(    -i -j       -ie -je     )/2  W- boson

4 Cartan = gamma and W0 and gluon_rgb and gluon_cmy
(note that gamma + W0 give photon + Z0)

The 8 (yellow) root vectors for W+ and W- and 6 gluons 
are within the central (yellow) 24 of one D4 (D4SM) in E8. 

The 8 (orange) root vectors for fermion connectors 
are within the outer (orange) 24 of the other D4 (D4G) in E8. 

The 16 (orange) root vectors for 4 Higgs and 12 Gravity bosons 
are within the outer (orange) 24 of D4G in E8. 

The 16 (yellow) root vectors for position/momentum connectors 
are within the inner (yellow) 24 of D4SM in E8. 
 
The 12 Standard Model generators live in the D4SM of E8 
with 4 of the 8 Cartan Subalgebra elements of D8. 
D4SM has an A3 = SU(4) subalgebra that contains color SU(3). 

The 12 Standard Model generators live in the D4SM of E8 
with 4 of the 8 Cartan Subalgebra elements of D8. 
D4G has a Conformal A3=SU(2,2)=Spin(2,4) subalgebra.  



32 Conformal MacDowell-Mansouri Gravity Root Vector generators: 

(       +j +k        +je +ke )/2  h92Dualgamma  
(       +j +k        +je -ke )/2  h92DualC1 
(       +j +k        -je +ke )/2  h92DualCi 
(       +j -k        +je +ke )/2  h92DualCj
(       -j +k        +je -+e )/2  h92DualCk
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(       +j -k        +je -ke )/2  conformal_1
(       -j +k        -je +ke )/2  conformal_i
(       +j -k        -je +ke )/2  conformal_j
(       -j +k        +je -ke )/2  conformal_k
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92DualCd  
(       -j -k        -je -ke )/2  h92DualW0 

(    +i    +k    +ie     +ke )/2  h92DualGlrgb 
(    +i    +k    +ie     -ke )/2  h92DualCe 
(    +i    +k    -ie     +ke )/2  h92DualCie
(    +i    -k    +ie     +ke )/2  h92DualCje
(    -i    +k    +ie     +ke )/2  h92DualCke
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2  conformal_e
(    -i    +k    -ie     +ke )/2  conformal_ie
(    +i    -k    -ie     +ke )/2  conformal_je
(    -i    +k    +ie     -ke )/2  conformal_ke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh
(    -i    -k    -ie     -ke )/2  h92Dualcmy 

4 Cartan = conformal_ryz and conformal_btz and conformal_d 
           and 1 Propagator Phase 

Here are how the 48 Standard Model + Gravity Root Vectors 
appear with respect to decomposition into D4SM + D4G: 



24 Standard Model Root Vector Generators of D4SM: 

(    +i +j       +ie +je     )/2  W+ boson

(       +j +k        +je -ke )/2  h92DualC1 
(       +j +k        -je +ke )/2  h92DualCi 
(       +j -k        +je +ke )/2  h92DualCj
(       -j +k        +je -+e )/2  h92DualCk
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92DualCd  

(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc

(    +i    +k    +ie     -ke )/2  h92DualCe 
(    +i    +k    -ie     +ke )/2  h92DualCie
(    +i    -k    +ie     +ke )/2  h92DualCje
(    -i    +k    +ie     +ke )/2  h92DualCke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh

(    -i -j       -ie -je     )/2  W- boson

4 Cartan = gamma and W0 and gluon_rgb and gluon_cmy
(note that gamma + W0 give photon + Z0)

D4SM Root Vectors form a 24-cell with 1+8+6+8+1 structure 
(dual to D4G) of vertex + cube + octahedron + cube + vertex 



24 Conformal Gravity Root Vector generators of D4G: 

(       +j +k        +je +ke )/2  h92Dualgamma
(    +i    +k    +ie     +ke )/2  h92DualGlrgb
(    +i +j       +ie -je     )/2  h92DualW+
(    +i +j       -ie +je     )/2  h92DualGlrg
(    +i -j       +ie +je     )/2  h92DualGlcm
(    -i +j       +ie +je     )/2  h92DualGlgm

(       +j -k        +je -ke )/2  conformal_1
(       -j +k        -je +ke )/2  conformal_i
(       +j -k        -je +ke )/2  conformal_j
(       -j +k        +je -ke )/2  conformal_k
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2  conformal_e
(    -i    +k    -ie     +ke )/2  conformal_ie
(    +i    -k    -ie     +ke )/2  conformal_je
(    -i    +k    +ie     -ke )/2  conformal_ke

(    -i -j       -ie +je     )/2  h92DualW-
(    -i -j       +ie -je     )/2  h92DualGlmy
(    -i +j       -ie -je     )/2  h92DualGlbr
(    +i -j       -ie -je     )/2  h92DualGlyc
(       -j -k        -je -ke )/2  h92DualW0
(    -i    -k    -ie     -ke )/2  h92DualGlcmy

4 Cartan = conformal_ryz and conformal_btz and conformal_d 
           and 1 propagator phase 

D4G Root Vectors form a 24-cell with 6+12+6 structure 
(dual to D4SM) of octahedron + cuboctahedron + octahedron 



h92Duals and Quantum Heisenberg Algebra

E8 Physics consists of two levels: 
 
The first level is Lagrangian Classical Action Structure 
made up of: 

Integration over 8-dim Spacetime - 64 E8 Root Vectors
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke    
(±1 ±i       ±e ±ie         )/2
(±1    ±j    ±e     ±je     )/2
(±1       ±k ±e         ±ke )/2

of Dirac Fermion term - 128 E8 Root Vectors 
(-1             ±ie ±je ±ke )/2    electron         8 components
(-1    ±j ±k    ±ie         )/2    red up quark     8 components 
(-1 ±i    ±k        ±je     )/2    green up quark   8 components
(-1 ±i ±j               ±ke )/2    blue up quark    8 components 
(   ±i ±j ±k -e             )/2    neutrino         8 components
(   ±i       -e     ±je ±ke )/2    red down quark   8 components 
(      ±j    -e ±ie     ±ke )/2    green down quark 8 components
(         ±k -e ±ie ±je     )/2    blue down quark  8 components
(-1             ±ie ±je ±ke )/2 positron             8 components
(-1    ±j ±k    ±ie         )/2 red up antiquark     8 components 
(-1 ±i    ±k        ±je     )/2 green up antiquark   8 components
(-1 ±i ±j               ±ke )/2 blue up antiquark    8 components 
(   ±i ±j ±k -e             )/2 antineutrino         8 components
(   ±i       -e     ±je ±ke )/2 red down antiquark   8 components 
(      ±j    -e ±ie     ±ke )/2 green down antiquark 8 components
(         ±k -e ±ie ±je     )/2 blue down antiquark  8 components

and 
of Standard Model Gauge Boson term - 
8 Root Vectors + 4 Cartan Subalgebra elements  

(    +i +j       +ie +je     )/2  W+ boson
(    +i +j       -ie -je     )/2  gluon_rg
(    -i -j       +ie +je     )/2  gluon_cm
(    +i -j       +ie -je     )/2  gluon_gb
(    -i +j       -ie +je     )/2  gluon_my
(    +i -j       -ie +je     )/2  gluon_br
(    -i +j       +ie -je     )/2  gluon_yc
(    -i -j       -ie -je     )/2  W- boson

and 
of Conformal MacDowell-Mansouri Gravity term - 



12 Root Vectors + 4 Cartan Subalgebra elements 
(       +j -k        +je -ke )/2    conformal_1
(       -j +k        -je +ke )/2    conformal_i
(       +j -k        -je +ke )/2    conformal_j
(       -j +k        +je -ke )/2    conformal_k
(       +j +k        -je -ke )/2  conformal_rxy
(       -j -k        +je +ke )/2  conformal_rxz
(    +i    +k    -ie     -ke )/2  conformal_btx
(    -i    -k    +ie     +ke )/2  conformal_bty
(    +i    -k    +ie     -ke )/2    conformal_e
(    -i    +k    -ie     +ke )/2   conformal_ie
(    +i    -k    -ie     +ke )/2   conformal_je
(    -i    +k    +ie     -ke )/2   conformal_ke

The Lagrangian construction uses 
64+128+8+4+12+4 = 220 generators of E8 
(212 Root Vectors + 8 Cartan Subalgebra elements) 

Although the Lagrangian gives nice Standard Model + Gravity 
physics results that can be compared with experiments 
(and so seen to be realistic) 
it is fundamentally a Classical structure (General Relativity of 
an Einstein-Hilbert Action plus Standard Model Gauge Theory) 
with 
Quantum phenomena by ad hoc Sum-Over-Histories Path Integrals. 

Fundamental Quantum structure should appear as a natural  
Algebraic Quantum Field Theory 
which can be derived from real Clifford Algebra periodicity 
and embedding of E8 in the real Cl(16) Clifford Algebra 
to produce a generalized Hyperfinite II1 von Neumann factor AQFT 
that has the structure of a Quantum Heisenberg-type algebra that 
arises from the maximal contraction of E8: 

E8 -> SL(8) + h_92
where SL(8) is 63-dimensional 
and h_92 is 92+1+92 = 185-dimensional. 
The 92 sets of creation/annihilation operators 
act on the 64 components (in 8-dim spacetime) of 8 fermions 
plus 12 Standard Model bosons 
plus 16 Conformal Gravity generators. 

This second level Heisenberg Algebra Quantum structure 
is made up of 



Position/Momentum Operators - 
16 Root Vectors 

(       +j +k        +je -ke )/2  h92Dual  C1
(       +j +k        -je +ke )/2  h92Dual  Ci 
(       +j -k        +je +ke )/2  h92Dual  Cj
(       -j +k        +je -+e )/2  h92Dual  Ck
(       -j -k        -je +ke )/2  h92DualCrxy
(       -j -k        +je -ke )/2  h92DualCrxz
(       -j +k        -je -ke )/2  h92DualCryz
(       +j -k        -je -ke )/2  h92Dual  Cd  
(    +i    +k    +ie     -ke )/2  h92Dual  Ce 
(    +i    +k    -ie     +ke )/2  h92Dual Cie
(    +i    -k    +ie     +ke )/2  h92Dual Cje
(    -i    +k    +ie     +ke )/2  h92Dual Cke
(    -i    -k    -ie     +ke )/2  h92DualCbtx
(    -i    -k    +ie     -ke )/2  h92DualCbty
(    -i    +k    -ie     -ke )/2  h92DualCbtz
(    +i    -k    -ie     -ke )/2  h92DualPrPh

and 
Creation Operators - 
12 Root Vectors 

(       +j +k        +je +ke )/2  h92Dualgamma
(    +i    +k    +ie     +ke )/2  h92DualGlrgb
(    +i +j       +ie -je     )/2  h92Dual   W+
(    +i +j       -ie +je     )/2  h92Dual Glrg
(    +i -j       +ie +je     )/2  h92Dual Glcm
(    -i +j       +ie +je     )/2  h92Dual Glgm
(    -i -j       -ie +je     )/2  h92Dual   W-
(    -i -j       +ie -je     )/2  h92Dual Glmy
(    -i +j       -ie -je     )/2  h92Dual Glbr
(    +i -j       -ie -je     )/2  h92Dual Glyc
(       -j -k        -je -ke )/2  h92Dual   W0
(    -i    -k    -ie     -ke )/2  h92DualGlcmy

The Heisenberg construction uses all 248 E8 generators 
including the 16+12 = 28 not used in Lagrangian construction.  



The cube/square-type projection used above is not the only 
useful projection of the 240 E8 Root Vectors. Another is the 
projection to 8 circles each with 30 Root Vectors: 

The image above adapted from the web site of David Madore at 
www.madore.org/~david/ shows in cyan the 112 root vectors of the 
D8 subalgebra of E8 that represent Spacetime, the Standard 
Model, and Gravity/Higgs 
and in red the 128 root vectors of the D8 half-spinor in E8 that 
represent first-generation fermion particles and antiparticles. 



David Madore uses xhtml to show the E8 Root Vectors in a 
coordinate system which the 240 Root Vectors are “... at  the 
(112) points having coordinates (±1,±1,0,0,0,0,0,0) 
(where both signs can be chosen independently and 
the two non-zero coordinates can be anywhere) 
together with those having 
coordinates (±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2,±1/2) 
(where all signs can be chosen independently except 
that there must be an even number of minuses) ...”.

The relationship between David Madore’s coordinates 
and the coordinates used in this paper is indicated by 
H. S. M. Coxeter in “Integral Cayley Numbers”  
(Duke Mathematical Journal, Vol. 13, No. 4, December 1946) 
reprinted in his book “The Beauty of Geometry: Twelve Essays” 
(1968, Dover edition 1999): 
“... An alternative notation. In terms of the combinations  
L1 = (1/2)( 1 + e ) 
L2 = (1/2)( i + ie)
L3 = (1/2)( j + je)
L4 = (1/2)( k + ke)
L5 = (1/2)( 1 - e ) 
L6 = (1/2)( i - ie)
L7 = (1/2)( j - je)
L8 = (1/2)( k - ke)
... all expressions of the form ± Lr ± Ls 
.. and also (1/2)( ± L1 ± L2 ± L3 ± L4 ± L5 ± L6 ± L7 ± L8 ) 
with any odd number of minus signs ... 
with r =/= s ... are the 112 + 128 units ...”. 

Note that 
Coxeter chose the odd number of minus signs for the 128
while 
David Madore the even number of minus signs for the 128.

A nice feature of David Madore’s e8w.xhtml.html web page 
is that you can see by pointing the cursor at each point 
a lot of data including the coordinates of that point.

For example as shown in the following image, pointing the cursor 
over the point indicated by the yellow arrow shows the data set 
out below the Root Vector diagram: 



You can calculate from the coordinates that 
the indicated Root Vector represents 
one of the 8 components of the red down antiquark. 



Simplex Superpositions 
Frank Dodd (Tony) Smith, Jr. - 2012

In E8 Physics Quantum Creation and Annihilation Operators come from the Maximal 
Contraction of E8 (semi-direct product of Sl(8) and H92 where H92 is a Heisenberg Algebra 
with graded structure 28+64+1+64+28). Superpositions of Quantum Operators can be described: 
With square/cubic tilings of 2-space and 3-space, there is no Superposition Vertex that 
corresponds to Superposition of any of the Basis Vertex States. 

Superposition Vertices begin at Quaternions and the 24-cell D4 tiling of 4-space. 



A Dual 24-cell gives a new Superposition Vertex at each edge of the Simplex/Tetrahedron.

   

The Initial 24-cell Quantum Operators act with respect to 4-dim Physical Spacetime. 
For example, 
(1/2)(+1+i+j+k) represents Creation of the 4-dimensional space of the SU(2,2) = Spin(2,4) 
Conformal Group of Gravity of 4-dimensional Physical Spacetime 
with {1,i,j,k} representing time and 3 space coordinates. 

The Dual 24-cell Quantum Operators act with respect to 4-dim CP2 Internal Symmetry Space. 
For example, bearing in mind that CP2 = SU(3)/SU(2)xU(1), 
(+1 +i) (+1 +j) (+1 +k) are permuted by S3 to form the Weyl Group of the Color Force SU(3),
(+i +j) (+i +k) are permuted by S2 to form the Weyl Group of the Weak Force SU(2), 
(+j +k) is permuted by S1 to form the Weyl Group of the Electromagnetic Force U(1). 

The 4+4 dimensional Kaluza-Klein structure of the Initial 24-cell plus the Dual 24-cell 
of 4-dim Physical Spacetime plus 4-dim CP2 Internal Symmetry Space 
is inherited from the Octonionic 8-dimensional structure of E8 lattices. 

An Octonionic E8 lattice structure has 8 representative 8-vertex Simplex Basis Vertices 

!       +1,  +i,  +j,  +k,  +e,  +ie,  +je,  +ke

plus 14 Superposition Vertices. 



6 of the Superposition Vertices 
     (+1 +ke +e  +k)/2              (+i  +j  +ie  +je)/2
     (+1 +je +j  +e)/2              (+ie +ke +k   +i)/2
     (+1 +e  +ie +i)/2              (+ke +k  +je  +j)/2

project to (+1 +i) (+1 +j) (+1 +k) (+i +j) (+i +k) (+j +k) of CP2 Internal Symmetry Space. 

8 of the Superposition Vertices
     (+1 +ie +je +ke)/2!            (+e  +i  +j  +k)/2
     (+1 +k  +i  +je)/2             (+j  +ie +ke +e)/2
     (+1 +i  +ke +j)/2              (+k  +je +e  +ie)/2
     (+1 +j  +k  +ie)/2             (+je +e  +i  +ke)/2 

project to (1/2)(+1+i+j+k) of 4-dim Physical Spacetime.

When you consider all 7 of the E8 lattices, you get 8 additional Superposition Vertices 
     (+1 +i +j  +k)/2            (+e +ie +je +ke)/2
     (+1 +i +je +ke)/2           (+j +k  +e  +ie)/2
     (+1 +j +ie +ke)/2           (+i +k  +e  +je)/2
     (+1 +k +ie +je)/2           (+i +j  +e  +ke)/2

that also project to (1/2)(+1+i+j+k) of 4-dim Physical Spacetime, 
and 
the 8+8 = 16 E8-type vertices represent the 16 generators of U(2,2) 
which contains the Conformal Group SU(2,2) = Spin(2,4). 

As to the 8-vertex Simplex Basis Vertices 

!       +1,  +i,  +j,  +k,  +e,  +ie,  +je,  +ke

they represent Quantum Creation Operators for the 8 fundamental fermion particles 
neutrino; red down quark, green down quark, blue down quark; 

electron; red up quark, green up quark, blue up quark 

or, equivalently by Triality, 
for the corresponding 8 fundamental fermion antiparticles 
or
for the 8 dimensions of 8-dim spacetime. 

Therefore, the 4-dim Simplex Basis Vertices to which they project can represent 
4 dimensions of 4-dim Physical Spacetime or 4 dimensions of CP2 Internal Symmetry Space 
or a lepton plus 3 quark subset of fermion particles or antiparticles. 



Heisenberg Hamiltonian Quantum Physics 
and 

E8 Lagrangian Classical Physics 
contained in 

Cl(8)xCl(8) = Cl(16)

Heisenberg Hamiltonian Quantum Physics

Since by 8-periodicity Cl(8) is the basic factor of all real Clifford algebras, 
start with the Cl(8) Clifford algebra with graded structure 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1. 
The vector 8 corresponds to Octonionic 8-dimensional spacetime. 
Its dual pseudovector 8 corresponds to 8-dimensional momentum space. 
The tensor product of the vector 8 and the pseudovector 8 
produces 8x8 = 64-dimensional U(8). 
U(8) is the symmetry group of the Hamiltonian 
of the 8-dimensional isotropic harmonic oscillator. 

The semidirect product of U(8) and the Heisenberg group H8 forms 
the Heisenberg motion group G8 with graded structure 8 + 64 + 8. 

Generalize G8 beyond the simple 8-dimensional harmonic oscillator 
to a fully realistic physics model by forming the semidirect product 
of U(8) and the Heisenberg group H92 to 
get G248 with dimension 64 + 92+1+92 -1 = 248 
(the -1 being due to the merging of 1 of the 64 of U(8) with the 1 of H92) 
and graded structure 28 + 64 + 64 + 64 + 28  (grades -2,-1,0,1,2). 

The central grade 0 represents the 64 dimensions of the semidirect product 
of U(8) and the central 1-dimensional element of H92. 

The odd grades -1 and 1 represent 64 creation and 64 annihilation operators 
of the 8 components (with respect to 8-dim spacetime) of 8 fermion particles. 

The even grades -2 and 2 represent two sets of  28 Spin(8) gauge bosons. 

Break Octonionic spacetime symmetry by a Quaternionic structure creating 
4+4 dim Kaluza-Klein spacetime and morphing Spin(8) into Spin*(8) = Spin(2,6).



One of the sets of 28 becomes Spin(2,6) with 16-dim U(2,2) subgroup that 
includes the Spin(2,4) Conformal Group of MacDowell-Mansouri Gravity.  
Spin(2,4) / Spin(0,2)xSpin(1,3) corresponds to  4-complex-dim bounded domain 
whose Shilov boundary 4-real-dim RP1xS3 
corresponds to Minkowski physical spacetime of 4+4 Kaluza-Klein. 
What is in 28 outside the 16 U(2,2) = Spin(0,2)xSpin(2,4) Gravity generators: 
Spin(2,6) / Spin(0,2)xSpin(2,4) has real dimension 12 
and is the G248 graded dual of the 12-dim Standard Model. 

The other set of 28 becomes Spin*(8) with U(4) subgroup that gives 
the Standard Model SU(3) and SU(2)xU(1) by the Batakis mechanism by which 
SU(3) and its isotropy group for CP2 = SU(3) / SU(2)xU(1) 
gives 12 Standard Model group generators.  
CP2 corresponds to 4-dim Internal Symmetry Space of 8-dim Kaluza-Klein. 
What is in the other 28 outside the 12 Standard Model generators:
First, look at the U(4): 
U(4) = U(1) x SU(4) 
SU(4) / SU(3)xU(1) = CP3 so SU(4) =  SU(3) plus U(1) plus CP3
CP3 = C plus CP2 
so U(4) = SU(3) plus CP2 plus U(1) plus U(1) plus C =  
= SU(3) plus CP2 plus 4-dim T2C 
and 4-dim T2C is in U(4) outside the 12 Standard Model generators 
given by SU(3) plus the isotropy group for CP2. 
Second, look at Spin*(8) / U(4): 
Spin*(8) / SU(4)xU(1) has real dimension 28 - 16 = 12 
So: 
Spin*(8) / U(4) plus T2C has real dimension 16 
and is the G248 graded dual of the 16-dim Conformal Gravity U(2,2). 

Second and Third Generation Fermions emerge from 
breaking Octonionic Symmetry of 8-dim SpaceTime 
to Quaternionic Symmetry of 4+4 dim Kaluza-Klein. 

The Higgs also emerges from that breaking to 4+4 dim Kaluza-Klein 
and is represented by the Cl(8) Primitive Idempotent Structure 
with grading 1 + 6 + 1 (grades 0,4,8) in the Cl(8) grading 
1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
in which the 8 + 28 + 56 + 64 + 56 + 28 + 8 correspond 
to the G248 grading  28 + 64 + 64 + 64 + 28 



E8 Lagrangian Classical Physics

To go from G248 Heisenberg Hamiltonian Quantum Physics 
by an analog of the Legendre Transform to Classical Lagrangian Physics
expand G248 with 5-graded structure 28 + 64 + 64 + 64 + 28 (grades -2,-1,0,1,2)
to the E8 Lie Algebra with graded structure 
8 + 28 + 56 + 64 + 56 + 28 + 8 (grades 1,2,3,4,5,6,7)

The central grade 4 represents the 64 = 8x8 dimensions of 
Octonionic spacetime 8-dim position x 8-dim momentum 
thus giving the base manifold over which the Lagrangian density is integrated. 

The odd grades 1,3 represent 8+56= 64 sets of  the 8 components (with respect to 
8-dim spacetime) of 8 first-generation fermion particles. 
The odd grades 5,7 represent 8+56= 64 sets of the 8 components (with respect to 8-
dim spacetime) of 8 first-generation fermion antiparticles.
Together the grades 1,3,5,7 give the Dirac fermion term of the Lagrangian density. 

The even grades 2 and 6 represent two sets of  28 Spin(8) gauge bosons. 

The grade 2 Spin(8) becomes Spin(2,6) with 16-dim U(2,2) subgroup that 
includes the Spin(2,4) Conformal Group of MacDowell-Mansouri Gravity to 
produce a Gravity term of the Lagrangian density.  

The grade 6 Spin(8)  becomes Spin*(8) with U(4) subgroup that gives 
the Standard Model SU(3) and SU(2)xU(1) by the Batakis mechanism by which 
SU(3) and its isotropy group for CP2 = SU(3) / SU(2)xU(1) gives the Standard 
Model SU(3)xSU(2)xU(1) gauge group term of the Lagrangian density. 

Breaking Octonionic Symmetry of 8-dim SpaceTime to Quaternionic Symmetry of 
4+4 dim Kaluza-Klein gives the resulting Lagrangian second and third generation 
fermions and Mayer mechanism Higgs so that at our experimental energies the 
resulting Lagrangian gives realistic Gravity plus Standard Model with Higgs. 

Both Heisenberg Hamiltonian Quantum G248 and Classical Lagrangian E8 
live inside Cl(16) the completion of the union of all tensor products of which, 
by real Clifford periodicity, produce a realistic Algebraic Quantum Field Theory 
as a generalized Hyperfinite II1 von Neumann factor. 

G248 and E8 are related by Cl(16) duality as indicated in the following chart: 





E8 Physics and Quasicrystals
Icosidodecahedron and Rhombic Triacontahedron
vixra 1301.0150                                      Frank Dodd (Tony) Smith Jr. - 2013

The E8 Physics Model (viXra 1108.0027) is based on the Lie Algebra E8. 
240 E8 vertices = 112 D8 vertices + 128 D8 half-spinors where 
D8 is the bivector Lie Algebra of the Real Clifford Algebra  Cl(16) = Cl(8)xCl(8). 
112 D8 vertices = (24 D4 + 24 D4) = 48 vertices from the D4xD4 subalgebra of D8 
plus 64 = 8x8 vertices from the coset space D8 / D4xD4. 
128 D8 half-spinor vertices = 64 ++half-half-spinors + 64 --half-half-spinors. 
An 8-dim Octonionic Spacetime comes from the Cl(8) factors of Cl(16) and 
a 4+4 = 8-dim Kaluza-Klein M4 x CP2 Spacetime emerges due to the freezing out of a 
preferred Quaternionic Subspace. Interpreting World-Lines as Strings leads to 26-dim 
Bosonic String Theory in which 10 dimensions reduce to 4-dim CP2 and a 6-dim 
Conformal Spacetime from which 4-dim M4 Physical Spacetime emerges. 

Although the high-dimensional E8 structures are fundamental to the E8 Physics Model 
it may be useful to see the structures from the point of view of the familiar 3-dim Space 
where we live. To do that, start by looking the the E8 Root Vector lattice. 

Algebraically, an E8 lattice corresponds to an Octonion Integral Domain. 
There are 7 Independent E8 Lattice Octonion Integral Domains 
corresponding to the 7 Octonion Imaginaries, as described by H. S. M. Coxeter 
in "IntegralCayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45). 
Let { 1, i, j, k, e, ie, je, ke } be a basis of the Octonions. 

The 112 D8 Root Vector vertices can be written as 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements. 

The 128 D8 half-spinor vertices can be written in 7 different ways 
( +/- ( 1 + i )            +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + j )     +/- i        +/- k +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + k )    +/- i +/- j         +/- e +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + e )    +/- i +/- j +/- k +      +/- ie +/- je +/- ke ) / 2
( +/- ( 1 + ie )   +/- i +/- j +/- k +/- e           +/- je +/- ke ) / 2
( +/- ( 1 + je )   +/- i +/- j +/- k +/- e +/- ie           +/- ke ) / 2
( +/- ( 1 + ke )  +/- i +/- j +/- k +/- e +/- ie +/- je            ) / 2

in each of which 
one Octonion Imaginary basis element is paired (same sign) with the Real basis 
element 
to give 2^8-1) = 2^7 = 128 D8 half-spinor Root Vector vertices
so that 
7 different E8 lattices, each with a 240-vertex Root Vector polytope around the origin, 



can be constructed: 

iE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + i )            +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2

jE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + j )     +/- i        +/- k +/- e +/- ie +/- je +/- ke ) / 2

kE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + k )    +/- i +/- j         +/- e +/- ie +/- je +/- ke ) / 2

eE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + e )    +/- i +/- j +/- k +      +/- ie +/- je +/- ke ) / 2

ieE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + ie )   +/- i +/- j +/- k +/- e           +/- je +/- ke ) / 2

jeE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + je )   +/- i +/- j +/- k +/- e +/- ie           +/- ke ) / 2

keE8 = ( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 
        + ( +/- ( 1 + ke )  +/- i +/- j +/- k +/- e +/- ie +/- je            ) / 2

As Conway and Sloane say in "Sphere Packings, Lattices and Groups" 
(Third Edition Springer
"... when n = 8 ... we can slide another copy of Dn in between the points of Dn ... 
Formally, we define Dn+ = Dn u ( [1] + Dn 
When n = 8 ... the lattice D8+ ...[is]... known as E8 ...".  

The D8 part of E8 contains the 112  D8 Root Vectors. 
The 7 different E8 lattices correspond to 7 different ways to slide 
the D8 half-spinor copy of D8 in between the points of the first D8 
thus 
producing 7 different E8 lattices each with a 112 + 128 = 240 Root Vector polytope. 

Since Quasicrystal / Icosadodecahedron / Rhombic Triacontahedron structure is similar 
for all the E8 lattices, 
it can be discussed based only on the generic first-shell 240 Root Vector vertices 
and
discussion of more detailed structure of the various E8 lattices is reserved to the 
Appendix of this paper. 



Quasicrystal / Icosadodecahedron / Rhombic Triacontahedron structure is similar 
for all the E8 lattices as it is based on the 240 vertices 

that can be described as the First Shell of an E8 Lattice 
which is made up of 112 D8 Root Vectors plus 128 D8 half-spinor vertices: 

In "Regular and Semi-Regular Polytopes III" Coxeter describes that shell as 



"... The eight-dimensional polytope 4_21 ... in which the 240 vertices are distributed in 8 
concentric tricontagons {30} ... 



... The 120+120 vertices of the polytope 4_21 ... 

...[are]... the 120+120 jvertices of two homothetic 600-cells {3,3,5}: 

one having the coordinates ...[with T being the Golden Ratio]...
the even permutations of ( +/- T , +/- 1 , +/- T^(-1) , 0 ) , 

the permutations of ( +/- 2 , 0 , 0 , 0 ) , 
and (  +/- 1 , +/- 1 , +/- 1 , +/- 1 )

...[ a total of 8x(1/2)x4! + 2x4 + 16x1 = 96+8+16 = 120 ]...
... while 
the other has these same coordinates multiplied by T ...". 

One 600-cell represents half of the 240 E8 Root Vector vertices: 

56 of D8 vertices = 
(12 of  D4 + 12 of D4) = 24 vertices from D4xD4 subalgebra of D8 
plus 
32 = 8x4 vertices from the coset space D8 / D4xD4. 

64 of the D8 half-spinor vertices = 32 ++half-half-spinors + 32 --half-half-spinors.



The 600-cell lives in a 3-dim sphere inside 4-dim Space. It is half of the E8 vertices. 
With respect to the 3-sphere S3 the 120 vertices of the 600-cell look like: 

1 - North Pole - Single Point (projected to center of Equatorial Icosidodecahedron)
12 - Arctic Circle - Icosahedron - half of 24 Root Vectors of one of the E8 D4
20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron
30 - Equator - Icosidodecahedron
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 
12 - Antarctic Circle - Icosahedron - half of 24 Root Vectors of another E8 D4
1 - South Pole - Single Point (projected to center of Equatorial Icosidodecahedron)

The colors represent E8 Physics Model physical interpretation: 
Conformal Gravity Root Vector Gauge Bosons
Fermion Particles 
Spacetime position and momentum
Fermion Antiparticles
Standard Model Gauge Bosons
Sadoc and Mosseri in their book "Geometric Frustration" (Cambridge 2006) Fig. A51 
illustrate the shell structure of the 120 vertices of a 600-cell: 



The 30-vertex Icosidodecahedron (e) cannot tile flat 3-dim space. Its dual, the 
32-vertex Rhombic Triacontahedron, is a combination of the 12-vertex Icosahedron (d) 
and the 20-vertex Dodecahedron (c). It "forms the convex hull of ... orthographic 

projection ... using the Golden ratio in the basis vectors ... 
of a 6-cube to 3 dimensions." (Wikipedia). 



Physical Interpretation of 
1 - North Pole - Single Point (projected to center of Equatorial Icosidodecahedron)
30 - Equator - Icosidodecahedron
1 - South Pole - Single Point (projected to center of Equatorial Icosidodecahedron)

is
8 components of 8-dim Kaluza-Klein M4xCP2 Spacetime Position

times 
4 components of 4-dim M4 Physical Spacetime Momentum

There are 64 - 32 = 32 of the 240 E8 in the half of E8 that did not go to the 600-cell. 
They correspond to 8 components of Position x 4 components of momentum in CP2. 
Since the CP2 Internal Symmetry Space is the small compactified part of M4xCP2 
momentum in CP2 is substantially irrelevant to our 3-dim space M4 world. 

The 30 Icosadodecahedron vertices are at pairwise intersections of 6 Great Circle 
Decagons. Let each Great Circle represent a generator of a spacetime translation. 
Then the Icosadodecahedron represents a 6-dim Spin(2,4) Conformal spacetime 
that acts conformally on 4-dim M4 Minkowski Physical Spacetime that lives 
inside 8-dim Kaluza-Klein M4xCP2 Spacetime (where CP2 = SU(3) / U(2)). 
Physically the 6 Great Circles of the Icosadodecahedron show that 
the 10-dim space of 26-dim String Theory of Strings as World-Lines reduces to 
6-dim Conformal Physical Spacetime plus 4-dim CP2 Internal Symmetry Space. 



The 32-vertex Rhombic Triacontahedron does not itself tile 3-dim space 
but it is important in 3-dim QuasiCrystal tiling. 
Mackay (J. Mic. 146 (1987) 233-243) said "... the basic cluster, to be observed 
everywhere in the three-dimensional ... Penrose ... tiling ...[is]... a rhombic 
triacontahedron (RTH) ... The 3-D tiling can be regarded as an assembly of such RTH, 
party overlapping 
... 
a rhombic triacontahedron (RTH) ... can be deformed to ... a truncated octahedron ...
[which is] the space-filling polyhedron for body-centered cubic close packing ... 

  
By a similar process ... a cuboctahedr[on]... can be deformed to an icosahedron ...".  

In the latter process, the Jitterbug, sets of points on the edges of an Octahedron 
correspond to the vertices of the Truncated Octahedron (1/3 and 2/3),  
a pair of Icosahedra (Golden Ratio Points), and the Cuboctahedron (Mid-Point). 

but the Rhombic Triacontahedron deformation process involves moving its vertices 
somewhat off the exact edges of the Octahedron and in adding to the 24 vertices of the 
Truncated Octahedron 8 more vertices corresponding to centers of its hexagonal faces 
and making 3 rhombohedral faces from each of its hexagonal faces.  



Since the 3-dim space itself is due to the Icosidodecahedron Spacetime, 
construction of a 3-dim space version of the E8 Physics Model does not require 
tiling of 3-dim space by Icosidodecahedra (it would be redundant and inconsistent 
to tile space with space)  but 
it is useful to consider tiling 3-dim space with the fermion particles and gauge bosons 
that are actors on the stage of space, and they correspond to Rhombic Triacontahedra, 
and 
there are two ways to look at tiling 3-dim space by Rhombic Triacontahedra: 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly overlapping, 
as suggested by Mackay (J. Mic. 146 (1987) 233-243).

2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and tile 3-space 
with the Truncated Octahedra. 

Whichever way is chosen, the first step is to describe the physical interpretation 
of the Rhombic Triacontahedra, beginning with 

20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron
and
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 

which are interpreted as fermion particles and fermion antiparticles, respectively. 

Since fermion particles are inherently Left-Handed 
and fermion antiparticles are inherently Right-Handed, 
the Rhombic Triacontahedra representing each should be constructed correspondingly 
and 
units of the 3-space tiling should contain a superposition of both Left and Right RTH, 
as well as third RTH with no handedness to describe Gravity and the Standard Model. 

The basic building blocks of a Rhombic Triacontahedron (a/k/a Kepler Ball) are

two golden rhombohedra (sharp "S" and flat "F") , using 10 of each. 



Construction of Left-Handed and Right-Handed Rhombic Triacontahedra 
is described by Michael S. Longuet-Higgins in " Nested Triacontahedral Shells 
Or How to Grow a Quasi-crystal" (Mathematical Intelligencer 25 (Spring 2003) 25-43):    
"... start with a flat rhombohedron, 
placing on it three sharp rhombohedra in a left-handed symmetric way 
and building up the rest of the ball maintaining always a three-fold axis of rotational 
symmetry ... 

... (We could also start with right-handed symmetry, producing the mirror image.) ...". 



Physical Interpretation of
20 - North Temperate Zone - Dodecahedron part of Rhombic Triacontahedron
12 - Tropic of Cancer - Icosahedron part of Rhombic Triacontahedron

is
8 fundamental first-generation fermion particles

times 
4 covariant components of 4-dim M4 Physical Spacetime Momentum

Left-Handed Rhombic Triacontahedron Kepler Ball.



As to which vertices correspond to which Fermion Particles or Antiparticles 
the Truncated Octahedron point of view with 6 sets of 4 vertices for quarks 
and 2 sets of 4 hexagon-centers for leptons, showing the 4 covariant components 
with respect to M4 Physical Spacetime for each Fermion, is useful: 

 neutrino,  red down quark,  green down quark,  blue down quark; 

 blue up quark,  greem up quark ,  red up quark,  electron

(orange, magenta, cyan, black are used for blue, green, red up quarks and electron)



Physical Interpretation of
12 - Tropic of Capricorn - Icosahedron part of Rhombic Triacontahedron
20 - South Temperate Zone - Dodecahedron part of Rhombic Triacontahedron 

is
8 fundamental first-generation fermion antiparticles

times 
4 covariant components of 4-dim M4 Physical Spacetime Momentum

Right-Handed Rhombic Triacontahedron Kepler Ball.



Physical interpretation of the Rhombic Triacontahedra also includes 

12 - Arctic Circle - Icosahedron - half of 24 Root Vectors of one of the E8 D4 
and 
12 - Antarctic Circle - Icosahedron - half of 24 Root Vectors of another E8 D4

which are interpreted as Gauge Bosons for Gravity  and the Standard Model, 
respectively. 

Rhombic Triacontahedron Kepler Ball with no handedness.  

12 of the 20 3-edge vertices are 12 D4 Root Vectors for the Standard Model 
that combine with 4 of the 8 E8 Cartan SubAlgebra generators to 
form 12+4 = 16-dim U(4) that contains the Batakis Color Force SU(3) that 
gives the Standard Model through CP2 = SU(3) / U(1)xSU(2). 
The 20-12 = 8 3-edge vertices that are not used correspond to the centers of 
the hexagonal faces of the Truncated Octahedron related to the Kepler Ball. 



12 5-edge vertices are 12 D4 Root Vectors for Conformal Gravity 
that combine with 4 of the 8 E8 Cartan SubAlgebra generators to 
form 12+4 = 16-dim U(2,2) = U(1)xSU(2,2) where SU(2,2) = Spin(2,4) 
The Conformal Lie Algebra SU(2,2) = Spin(2,4) has 15 dimensions, 
and  Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43) says 
"... a Kepler Ball may be thought of as a can of 15 worms 
... with 3 worms passing through the centre of each rhombohedron 
...
define a worm as a line drawn from the center of one face w1 of a Kepler Ball to the 
center of the opposite face w2 of the corresponding golden rhombohedron; 
then from w2 to the opposite face w3 of the adjacent rhomobohedron, and so on, 
ending at the face wn of the Kepler Ball opposite to w1. Thus a Kepler Ball may be 
thought of as a can of 15 worms, with 3 worms passing through the centre of each 
rhombohedron. The two ends of the worm lie on two opposite faces of the Ball. ... 
all of ... the worms ... will ... pass through two F's and two S's. ...". 

Compare the 15 worms based on faces of the Kepler Ball Rhombic Triacontahedron 
with the 30-vertex structure of its dual the Icosidodecahedron 

whose physical interpretation is Spacetime. As the 6 Great Circle Decagons of 
the Icosidodecahedron represent 6-dim Conformal Physical Space and 
as the 15 worms represent the 15 antipodal pairs of the 30 Icosidodecahdron vertices 
and as each antipodal pair of vertices corresponds to a pair of Great Circle Decagons 
the 15 worms represent the 15 generators of the Conformal Group Spin(2,4) = SU(2,2). 



3-space tiled by Deformation or QuasiCrystal 

For tiling of 3-space the basic Rhombic Triacontahedra Kepler Ball should contain all 3:  

Left-Handed for Fermion Particles, Right-Handed for Fermion Antiparticles, 
and no handedness for Gauge Bosons of Gravity and the Standard Model. 

To construct such a 3-type Rhombic Triacontahedron Kepler Ball: 
Start with a Left-Handed Kepler Ball for Fermion Particles and denote it by K(1). 
Then, using K(1) as a nucleus, construct a K(2) Kepler Ball by adding to the K(1) 

sharp "S"  and flat "F" golden rhombohedra with dihedral angles 
 2 pi / 5 or  3 pi / 5  for S and pi / 5 or 4 pi / 5 for F as described in
" Nested Triacontahedral Shells Or How to Grow a Quasi-crystal" 
by Michael S. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43): 
"... To construct a K(2) ... label the thirty faces of a K(1) as follows: call 
the five faces surrounding a given pentagonal vertex A's; the five adjoining faces B's; 
the next ten adjoining faces (which are all parallell to the pentagonal axis) C's; 
the next five D's; and the last five E's. 
Taking the K(1), leave the A-faces bare and lay one F on each B-face. 
Next lay an S on each of the C-faces. Proceeding cheirally ... we ... arrive ... at a K(2) ... 

[ I have added purple and orange indicators for K(2) vertices representing some of 
the Root Vectors of U(2,2) for Conformal Gravity and of U(4) for the Standard Model. ]
The view from the opposite end is similar ... 
there is a second K(1), coaxial with the first, along the pentagonal axis ...". 

K(1) is for Fermion Particles, second K(1) is for Fermion Antiparticles, 
and K(2) is for Gauge Bosons of Gravity and the Standard Model. 

K(2), containing Particle-Antiparticle Pairs, is the Basic Tiling Kepler Ball. 



As remarked earlier,
there are two ways to look at tiling 3-dim space by Rhombic Triacontahedra: 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly overlapping, 
as suggested by Mackay (J. Mic. 146 (1987) 233-243).

2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and tile 3-space 
with the Truncated Octahedra. 

1 - Make a 3-dim QuasiCrystal of Rhombic Triacontaheda, partly 
overlapping, 

as suggested by Mackay (J. Mic. 146 (1987) 233-243).

Start with the Basic Tiling Kepler Ball K(2) containing a Particle-Antiparticle pair of K(1)s

Then adding to the K(2) sharp "S"  and flat "F" golden rhombohedra
construct a larger Rhombic Triacontahedron Kepler Ball K(3). Continue the process, 
adding to each K(n) sharp "S"  and flat "F" golden rhombohedra to form K(n+1). 
There are a number of ways to do that. One that I like is described in 
" Nested Triacontahedral Shells Or How to Grow a Quasi-crystal" 
by Michael S. Longuet-Higgins (Mathematical Intelligencer 25 (Spring 2003) 25-43): 
"... in general ... it is possible ...to derive a Kepler Ball K(n+1) of side n+1 from a K(n) ... 
Define a carpet of rhombohedra as an ( n x n x 1 ) array of golden rhombohedra (of the 
same kind), covering an n x n rhombic face such as b(n), for example. 
All the rhombohedra are oriented identically. 
A fringe is an ( n x 1 x 1 ) array, oriented similarly, adjoining the "edge" of two different 
arrays, and a tassel is a single cell, i.e., a ( 1 x 1 x 1 ) array at the join or extension of 
two or more fringes. ... 
(1) Leave the a(n)-faces bare, and cover each of the b(n)-faces with a carpet of F's. 
(2) Complete the a(n+1)'s with three fringes of F's and 
lay a carpet of S's on each of the c(n)-faces. 
(3) Turn the emodel over. Lay a carpet of S's on each of the d(n)-faces. 
(4) Lay a carpet of F's cheirally on each e(n)-face and 



a carpet of S's on each f(n)-face, with a cheiral fringe of S's. 
(5) Lay a second carpet of F's, cheirally, on each of the carpets coveriing the e(n)-faces. 
(6) Lay a carpet of F's on each of the f(n)-faces, and 
fill in with fringes of F's and a tassel in the centre. 
The latter will be the start of a coaxial [ K*(1) ]. 
(7) Cover the upper surface cheirally with a layer of F's, 
leaving three zigzag canyons meeting at the centre. 
(8) Fill in the canyons with F's and S's. 
(9) Cover the F's with a layer of S's. 
(10) Complete the [d(n)-face] with a carpet of F's. (This also completes the [e(n)-faces].) 
(11) Add F's to complete the K(n+1). 
... the outer shell is [not] cheiral 
...
the whole K(n+1) is covered by a layer of rhombohedra no more than four deep 
...
[such a] construction of K(3) from K(2) ...[produces]... 

... in many respects the particular arrangements described here are not unique. 
For example, in places where a triacontahedron occurs locally, ...[it]... may be replaced 
by a ... [triacontahedron of a different type] ... 

the method of assembly ... 
does not require the existence of such long-range forces 

as would be needed to assemble an Ammann tiling 

... ". 

As Mackay (J. Mic. 146 (1987) 233-243) said "... the basic cluster, to be observed 
everywhere in the three-dimensional ... Penrose ... tiling ...[is]... a rhombic 
triacontahedron (RTH) ... 
The 3-D tiling can be regarded as an assembly of such RTH, party overlapping ...". 



2 - Deform the Rhombic Triacontahedra to Truncated Octahedra and 
tile 3-space 

with the Truncated Octahedra
Mackay (J. Mic. 146 (1987) 233-243) said "...a rhombic triacontahedron (RTH) ... can be 
deformed to ... a truncated octahedron ...
[which is] the space-filling polyhedron for body-centered cubic close packing ...".   
Such a lattice of Truncated Octahedra (image from realwireless)

can form the basis for the spatial part of a 4-dim Feynman Checkerboard 
representation of the E8 Physics Model, 
with the Feynman Checkerboard Rules being related to the 256 Cellular Automata 
corresponding to the 256 elements of the Cl(8) Clifford Algebra of the E8 Physics Model



Appendix - E8 Lattices

E8 Lattices are  based on Octonions, which have 480 different multiplication products. 
E8 Lattices can be combined to form 24-dimensional Leech Lattices and 
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings 
are physically interpreted as World-Lines. A basic String Theory Cell has as its 
automorphism group the Monster Group whose order is 
2^46 .3^20 .5^9 .7^6 .11^2 .13^3 .17.19.23.29.31.41.47.59.71 = about 8 x 10^53. 

For more about the Leech Lattice and the Monster and E8 Physics, 
see viXra 1210.0072 and 1108.0027 . 

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper 
"Octonions and the Leech lattice":  
 "... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an 
orthonomal basis { 1=ioo , i0 , i1 , i2 , i3 , i4 , i5 , i6 } labeled 
by the projective line PL(7) = { oo } u F7 
... 
The E8 root system embeds in this algebra ... take the 240 roots to be ...
112 octonions ... +/- it +/- iu for any distinct t,u 
... and ... 
128 octonions (1/2)( +/- 1 +/- i0 +/- ... +/- i6 ) ...[with]... an odd number of minus signs. 
Denote by L the lattice spanned by these 240 octonions 
...
Let s = (1/2)( - 1 + i0 + ... + i6 ) so s is in L ... write R for Lbar ... 
...
(1/2) ( 1 + i0 ) L = (1/2) R ( 1 + i0 ) is closed under multiplication ... Denote this ...by A  
... Writing B = (1/2) ( 1 + i0 ) A ( 1 + i0 ) ...from ... Moufang laws ... we have 
L R = 2 B , and ... B L = L and R B = R  ...[ also ]... 2 B = L sbar
... 
the roots of B are 
[ 16  octonions ]... +/- it for t in PL(7) 
... together with 
[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/- i(t+1) +/- i(t+3) ) ...for t in F7 
... and ... 
[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...for t in F7 
... 
B is not closed under multiplication ... Kirmse's mistake 
...[ but ]... as Coxeter ... pointed out ... 
... there are seven non-associative rings At = (1/2) ( 1 + it ) B ( 1 + it ) ,
obtained from B by swapping 1 with it ... for t in F7  
... 
LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ...  some 
work ... by Geoffrey Dixon ...". 



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting" 
using notation {e0,e1,e2,e3,e4,e5,e6,e7}  for the Octonion basis elements
 that Robert A. Wilson denotes by {1=ioo,i0,i1,i2,i3,i4,i5 ,i6} 
and I sometimes denote by {1,i,j,k,e,ie,je,ke}: "... 

(spans over integers) 
Ξeven has 16+224 = 240 elements ... Ξodd has 112+128 = 240 elements ...
E8even does not close with respect to our given octonion multiplication 
...[but]... 
the set Ξeven[0-a], derived from Ξeven by replacing each occurrence of e0 ... with ea, 
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's Ξeven corresponds to Wilson's B which I denote as 1E8. 

Geoffrey Dixon's Ξeven[0-a] correspond to Wilson's seven At 
which I denote as iE8, jE8, kE8, eE8, ieE8, jeE8, keE8. 

Geoffrey Dixon's Ξodd corresponds to Wilson's L. 

My view is that the E8 domains  1E8 = Ξeven =  B is fundamental 
because 
E8 domains iE8, jE8, kE8, eE8, ieE8, jeE8, keE = Ξeven[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = Ξeven =  B. 



Using the notation {1,i,j,k,e,ie,je,ke} for Octonion basis 
notice that in E8 Physics introduction of Quaternionic substructure 
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime 
requires breaking Octonionic light-cone elements 
( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2 
into Quaternionic 4-term forms like ( +/- A +/- B +/- C +/- D ) / 2. 

To do that, consider that there are (8|4) = 70 ways to choose 4-term subsets 
of the 8 Octonionic basis element terms. Using all of them produces 
224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices 
iE8,jE8,kE8,eE8,ieE8,jeE8,keE8 each of which also has 16 1-term first-shell vertices. 

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices. 

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets 
as indicated in the following detailed list of the 7 Octonion Imaginary E8 lattices: 

eE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ke ±e  ±k )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±je ±j  ±e )/2     (±ie ±ke ±k  ±i )/2     jE8  , eE8  , jeE8
(±1  ±e  ±ie ±i )/2     (±ke ±k  ±je ±j )/2     iE8  , eE8  , ieE8 
 
128 of D8 half-spinors appear only in eE8
(±1  ±ie ±je ±ke)/2     (±e  ±i  ±j  ±k )/2
(±1  ±k  ±i  ±je)/2     (±j  ±ie ±ke ±e )/2
(±1  ±i  ±ke ±j )/2     (±k  ±je ±e  ±ie)/2
(±1  ±j  ±k  ±ie)/2     (±je ±e  ±i  ±ke)/2



iE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±ie ±i  ±e )/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ke ±je ±i )/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±i  ±k  ±j )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8

128 of D8 half-spinors appear only in iE8
(±1  ±k  ±ke ±ie)/2     (±i  ±j  ±e  ±je)/2
(±1  ±e  ±j  ±ke)/2     (±i  ±k  ±ie ±je)/2
(±1  ±j  ±ie ±je)/2     (±i  ±k  ±e  ±ke)/2
(±1  ±je ±e  ±k )/2     (±i  ±j  ±ie ±ke)/2

jE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±k  ±j  ±i )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±ie ±ke ±j )/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±j  ±e  ±je)/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8

128 of D8 half-spinors appear only in jE8
(±1  ±e  ±ie ±k )/2     (±i  ±j  ±je ±ke)/2
(±1  ±i  ±je ±ie)/2     (±j  ±k  ±e  ±ke)/2
(±1  ±je ±k  ±ke)/2     (±i  ±j  ±e  ±ie)/2
(±1  ±ke ±i  ±e )/2     (±j  ±k  ±ie ±je)/2

kE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±je ±k  ±ie)/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
(±1  ±j  ±i  ±k )/2     (±e  ±ie ±je ±ke)/2     iE8  , jE8  , kE8
(±1  ±k  ±ke ±e )/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
 
128 of D8 half-spinors appear only in kE8
(±1  ±ke ±j  ±je)/2     (±i  ±k  ±e  ±ie)/2
(±1  ±ie ±e  ±j )/2     (±i  ±k  ±je ±ke)/2
(±1  ±e  ±je ±i )/2     (±j  ±k  ±ie ±ke)/2
(±1  ±i  ±ie ±ke)/2     (±j  ±k  ±e  ±je)/2



ieE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±j  ±ie ±ke)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
(±1  ±i  ±e  ±ie)/2     (±j  ±k  ±je ±ke)/2     iE8  , eE8  , ieE8
(±1  ±ie ±je ±k )/2     (±i  ±j  ±e  ±ke)/2     kE8  , ieE8 , jeE8
 
128 of D8 half-spinors appear only in ieE8
(±1  ±je ±i  ±j )/2     (±k  ±e  ±ie ±ke)/2
(±1  ±ke ±k  ±i )/2     (±j  ±e  ±ie ±je)/2
(±1  ±k  ±j  ±e )/2     (±i  ±ie ±je ±ke)/2
(±1  ±e  ±ke ±je)/2     (±i  ±j  ±k  ±ie)/2

jeE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±e  ±je ±j )/2     (±i  ±k  ±ie ±ke)/2     jE8  , eE8  , jeE8
(±1  ±k  ±ie ±je)/2     (±i  ±j  ±e  ±ie)/2     kE8  , ieE8 , jeE8
(±1  ±je ±i  ±ke)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
 
128 of D8 half-spinors appear only in jeE8
(±1  ±i  ±k  ±e )/2     (±j  ±ie ±je ±ke)/2
(±1  ±j  ±ke ±k )/2     (±i  ±e  ±ie ±je)/2
(±1  ±ke ±e  ±ie)/2     (±i  ±j  ±k  ±je)/2
(±1  ±ie ±j  ±i )/2     (±k  ±e  ±je ±ke)/2

keE8: 

112 of D8 Root Vectors
16 appear in all 7 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke
96 appear in 3 of iE8,jE8,kE8,eE8,ieE8,jeE8,keE8
(±1  ±i  ±ke ±je)/2     (±j  ±k  ±e  ±ie)/2     iE8  , jeE8 , keE8
(±1  ±e  ±k  ±ke)/2     (±i  ±j  ±ie ±je)/2     kE8  , eE8  , keE8
(±1  ±ke ±j  ±ie)/2     (±i  ±k  ±e  ±je)/2     jE8  , ieE8 , keE8
 
128 of D8 half-spinors appear only in keE8
(±1  ±j  ±e  ±i )/2     (±k  ±ie ±je ±ke)/2
(±1  ±je ±ie ±e )/2     (±i  ±j  ±k  ±ke)/2
(±1  ±ie ±i  ±k )/2     (±j  ±e  ±je ±ke)/2
(±1  ±k  je  ±j )/2     (±i  ±e  ±ie ±ke)/2



Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and 
in "Regular and Semi-Regular Polytopes III" (Math. Z. 200 (1988) 3-45): 
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21 

...   ...
The polytope 4_21 ... has cells of two kinds ...
a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...
and ...
a seven-dimensional regular simplex A_7
... there are 17280 A_7's 
...
the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2
...
the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...

[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like ( +/- a1 +/- a2 ) 
[which correspond to 112 = 16 + 96 = 16 + 6x16 in each of the 7 E8 lattices]

128 like (1/2) ( - a1 + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 E8 lattices]

112 128



norm 2

16 like +/- 2 a1
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices 

with each of the 14 appearing in three of the 7 E8 lattices so that 
the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices 
and for 14x16 = 224 of the 1120 
and
with each of the 56 appearing in only one of the 7 E8 lattices so that  
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices 
and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that 
are not used in the 7 E8 lattices. ...] ...". 

One of the 128-dimensional Mirror D8 half-spinors from the 1024 
combines with 
the 128 from the 1120 corresponding to the one of the 7 E8 lattices that corresponds 
to the central norm 1 240 = 112+128 
and 
the result is formation of  a 128+128 = 256 corresponding to the Clifford Algebra Cl(8) 
so that 
the norm 2 second layer contains 7 copies of 256-dimensional Cl(8) 

so the 2160 norm 2 vertices can be seen as 

7(128+128) + 128 + 16 + 224 = 2160 vertices. 



7x128 from the 1120 are the D8 half-spinor vertices 
of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 



7x128 from the 1024 are Mirror D8 half-spinors that are not vertices of the 7 
Imaginary E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

The 8th 128 is a Mirror D8 half-spinor, also not in the 7 Imaginary E8 lattices. 



Each of the 7 pairs of 128 corresponds to  a 256 Cl(8) 

so that the 2160 second layer contains 7 sets of 256 vertices with each set 
corresponding to the Cl(8) Clifford Algebra and to the 256 vertices of 
an 8-dimensional light-cone ( +/- 1 +/- i +/- j +/- k +/- e +/- ie +/- je +/- ke ) / 2



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square 
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA 

 
shows Cl(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices. 
Physically they represent Operators in H92 x Sl(8) Generalized Heisenberg Algebra 
that is the Maximal Contraction of E8:

Odd-Grade Parts of Cl(8) = 
= 128 D8 half-spinors of one of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 

8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation) 
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of Cl(8) = 128 Mirror D8 half-spinors =  
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model) 
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)

(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra) 
64 of grade-4 = 8-dim Position x Momentum 
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent: 

(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
= 112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



8 of E8 Cartan Subalgebra + 8 Higgs Operators = 2 copies of 4-dim 16-cell 
( images from Bathsheba )

  
The 16-cell has 24 edges, midpoints of which are the 24 vertices of a 24-cell. 

The 24-cell has 96 edges, Golden Ratio points of which when added to its 24 vertices, 
form the 96+24 = 120 vertices of a 600-cell. 

128 vertices of the D8 half-spinors + 112 vertices of D8 Root Vectors = 240 = 
= 2 copies of 4-dim {3,3,5} 600-cell ( images from Bathsheba )

 
Each 600-cell lives inside a 16-cell. 

So, 
the 256 vertices of Cl(8) 

(which represents Creation/Annihilation Operators in the Generalized Heisenberg 
Algebra H92 x Sl(8) that is the Maximal Contraction of E8) 

contain 
dual 16-cell structure of E8 Cartan Subalgebra + Cl(8) Primitive Idempotent Higgs

as well as 
the dual 600-cell structure of the 240 E8 Root Vector vertices 

The 128 Mirror D8 half-spinors correspond to  16 + 112 of the 16 + 224. 



The 16 + 224 corresponds to an 8th set of 240 Root Vector vertices 
for an 8th E8 lattice denoted 1E8. 

It does not close under the Octonion Product used for the 7 Imaginary E8 lattices 
( that is the basis for Kirmse's mistake ) 

but it does close under another of the 480 Octonion products. 

16 live within the 112 D8 adjoint Root Vectors

in all of the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.

224 = 7 sets of 32 with 3 sets of 32 = 96 within the 112 D8 adjoint Root Vectors

in the 7 E8 lattices iE8, jE8, kE8, eE8, ieE8, jeE8, keE8.



The 112 D8 Root Vector vertices in iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
( +/- 1 , +/- 1 , 0 , 0 , 0 , 0 , 0 , 0 ) 

for all 4 possible +/- signs times all (8|2) = 28 permutations of pairs of basis elements 
can be written in matrix form with each "4" representing possible signs and with the 
overall pattern of (1+2+3) + (4x4) + (3+2+1) representing the 28 permutations as 

        1   i   j   k   e  ie  je  ke

1       -   4   4   4   4   4   4   4
i               4   4   4   4   4   4
j                   4   4   4   4   4
k                       4   4   4   4
e                           4   4   4
ie                              4   4
je                                  4
ke                                  -

The 4 x 6 = 24 in the (1,i,j,k) x (1,i,j,k) block corresponding to M4 Physical Spacetime 
are the Root Vectors of a D4 in D8 in E8 with a U(2,2) subgroup that contains the 
SU(2,2) = Spin(2,4) Conformal Group of Gravity. 

The 4 x 4x4 = 64 in the (1,i,j,k) x (e,ie,je,ke) block represents (4+4)-dim M4 x CP2 
Kaluza-Klein Spacetime position and momentum.  

The 4 x 6 = 24 in the (e,ie,je,ke) x (e,ie,je,ke) block corresponding to CP2 Internal 
Symmetry Space are the Root Vectors of another D4 in D8 in E8 with a U(4) subgroup 
that contains the SU(3) Color Force Group of the Standard Model. 
The coset structure CP2 = SU(3) / U(1)xSU(2) gives the ElectroWeak U(1) and SU(2). 

In each of the 7 E8 Root Vector sets for iE8, jE8, kE8, eE8, ieE8, jeE8, keE8  
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion Particles 
and 
64 of the 128 D8 half-spinor vertices represent 8 components of 8 Fermion AntiParticles
where 
the 8 fundamental Fermion Particle/AntiParticle types are: 

neutrino, red down quark, green down quark, blue down quark; 
blue up quark, green up quark, red up quark, electron. 



The 224 are arranged as 

so that each of the sets of 32 connect with 3 of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 
and each of iE8, jE8, kE8, eE8, ieE8, jeE8, keE8 connect with 3 of the sets of 32. 

The 224 combined with the 16 give the 240 of 1E8 



The 7(128+128) + 128 + 16 + 224 structure 
of all 2160 second layer E8 vertices

is 



The Third Grothendieck Universe:
Clifford Algebra Cl(16) E8 AQFT

by Frank Dodd (Tony) Smith Jr. -  vixra 1202.0028

Abstract:

Completion of union of all tensor products of the real Clifford algebra Cl(16) 
is proposed as the Third Grothendieck Universe 
(the first two being the empty set and hereditarily finite sets) 
thus giving a Category Theoretical description of 
a realistic Algebraic Quantum Field Theory 
that has a clear relationship with 
Path Integral Quantization of Standard Model + Gravity Lagrangian Physics.

At present, this paper is an outline of a proposed program of research
that is not yet complete.

(References are included in the body of the paper and in linked material.)



The Third Grothendieck Universe: 
Clifford Algebra Cl(16) E8 AQFT

Frank Dodd (Tony) Smith Jr. - 2012

Realistic Physics/Math can be described using Three Grothendieck universes:

1 - Empty Set - the seed from which everything grows.

2 - Hereditarily Finite Sets - computer programs, discrete lattices, 
      discrete Clifford algebras, cellular automata, 
      Feynman Checkerboards.  

3 - Completion of Union of all tensor products of Cl(16) real Clifford algebra -
a generalized hyperfinite II1 von Neumann factor algebra
that, through its Cl(16) structure, contains such useful Physics/Math objects as: 

 Spinor Spaces
 Vector Spaces 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
  E8 Lie Algebra 
  Sl(8)xH92 Algebra (Contraction of E8) 
 Classical Physics Lagrangian structures
  Base Manifold
  Spinor Fermion term
  Standard Model Gauge Boson term
  MacDowell-Mansouri Gravity term 
 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum Spaces
  Gravity + SM boson Creation/Annihilation Operators
  Fermion Creation/Annihilation Operators



Daniel Murfet (Foundations for Category Theory 5 October 2006) said: 
“... The most popular form of axiomatic set theory is Zermelo-Frankel (ZF) 
together with the Axiom of Choice (ZFC) ... this is not enough, because we
need to talk about structures like the “category of all sets” which have no place in 
ZFC ...[ more useful foundations include ]
... 
(a) An alternative version of set theory called NBG (due to von Neumann, 
Robinson, Bernays and Godel) which introduces classes to play the role of sets 
which are “too big” to exist in ZF 
...
(b) Extend ZFC by adding a new axiom describing Grothendieck universes. 
Intuitively speaking, you fix a Grothendieck universe U and call elements of U 
sets, while calling subsets of U classes. ... This ... seems to be the only serious 
foundation available for modern research involving categories 
... 
(c) The first two options [ (a) and (b) ] are conversative, in that they seek to extend 
set theory by as little as possible to make things work. More exotically, we can 
introduce categories as foundational objects. This approach focuses on topoi as the 
fundamental logical objects (as well as the connection with the more familiar 
world of naive set theory). While such a foundation shows promise, it is not 
without its own problems ... and is probably not ready for “daily use”.
...
Before we study Grothendieck universes, let us first agree on what we mean by 
ZFC. The first order theory ZFC has two predicate letters A,B but no function 
letter, or individual constants. Traditionally the variables are given by uppercase 
letters X1,X2, . . . (As usual, we shall use X, Y,Z to represent arbitrary variables). 
We shall abbreviate A(X, Y ) by X in Y and B(X, Y ) by X = Y .
Intuitively e is thought of as the membership relation and the values of the 
variables are to be thought of as sets (in ZFC we have no concept of “class”). 
The proper axioms are as follows (there are an infinite number of axioms since an 
axiom scheme is used):

Axiom of Extensionality Two sets are the same if and only if they have the same 
elements ...
Axiom of Empty Set There is a set with no elements. By the previous axiom, it 
must be unique ... 
Axiom of Pairing If x, y are sets, then there exists a set containing x, y as its only 
elements, which we denote {x, y}. Therefore given any set x there is 
a set {x} = {x, x} containing just the set x ...



Axiom of Union For any set x, there is a set y such that the elements of y are 
precisely the elements of the elements of x ...
Axiom of Infinity There exists a set x such that the empty set is in x and whenever 
y is in x, so is y union {y} ...
Axiom of Power Set Every set has a power set. That is, for any set x there exists a 
set y, such that the elements of y are precisely the subsets of x ... 
Axiom of Comprehension Given any set and any ... well formed formula ... 
wf B(x) with x free, there is a subset of the original set containing precisely those 
elements x for which B(x) holds (this is an axiom schema) ... Here we make the 
technical assumption that the variables A,B,C do not occur in B ... 
Axiom of Replacement Given any set and any mapping, formally defined as a wf 
B(x, y) with x, y free such that B(x, y1) and B(x, y2) implies y1 = y2, there is a set 
containing precisely the images of the original set’s elements (this is an axiom 
schema) ... 
Axiom of Foundation A foundation member of a set x is y in x such that 
y intersect x is empty. Every nonempty set has a foundation member ... 
Axiom of Choice Given any set of mutually disjoint nonempty sets, there exists at 
least one set that contains exactly one element in common with each of the 
nonempty sets.
...
Looking at the axioms, only the Axiom of Replacement can produce a set outside 
our universe (beginning with sets inside the universe), although one could argue 
that the Axiom of Infinity also “produces” the set N, which may not belong to U . 
To get around the latter difficulty, we add the following axiom to ZFC ...
UA. Every set is contained in some universe ...
UA is equivalent to the existence of inaccessible cardinals, 
and is therefore logically independent of ZFC 
... 
[ This gives ]... The first order theory ZFCU ... 



Grothendieck Universes

Whatever foundation we use for category theory, it must somehow provide us with 
a notion of “big sets”. In Grothendieck’s approach, one fixes a particular set U 
(called the universe) and thinks of elements of U as “normal sets”, subsets of U as 
“classes”, and all other sets as “unimaginably massive”. 
... 
Definition 3. A Grothendieck universe (or just a universe) is a nonempty set U with 
the following properties:

U1. If x in U and y in x then y in U (that is, if x in U then x subset U ).

U2. If x, y in U then {x, y} in U .

U3. If x in U , then ... power set ... P(x) in  U .

U4. If I in U and {xi}_(i in I) is a family of elements of U , 
then the union over i in I of the xi belongs to U .
... 

Therefore 
any finite union, product and disjoint union of elements of U belongs to U . 
In particular every finite subset of U belongs to U  ...
by our convention U contains N, and therefore also Z,Q,R,C and 
all structures built from these using the theory of sets ...”. 

The Wikipedia article on Grothendieck universe said: 
“... The idea of universes is due to Alexander Grothendieck, 
who used them as a way of avoiding proper classes ... 
There are two simple examples of Grothendieck universes: 

The empty set, 
and 

The set of all hereditarily finite sets ... “. 



 The Third Grothendieck universe describes a realistic E8 AQFT. 
It is the completion of the union of all tensor products of Cl(16) 

which I will denote as 
UCl16

The UCl16 universe gives category techniques useful in math and physics. 

The real Clifford algebra Cl(16) = Cl(Cl(4)) = Cl(Cl(Cl(Cl(Cl(Cl(0)))))) 
so UCl16 can be constructed by iterating Clifford Algebra construction 
from empty 0 to 0-dim Cl(0) = {-1,+1} to 1-dim Cl(0) = R and so on. 
Since Cl(16) = Cl(8)xCl(8) and real Clifford algebras have 8-periodicity, 
UCl16 includes all arbitrarily large real Clifford algebras. 

UCl16 is a hyperfinite von Neumann factor algebra, being  
a real generalization of the usual complex hyperfinite II1 von Neumann factor. 

Further, UCl16 inherits from its Cl(16) factors some structures that are useful 
in areas including, but not limited to, physics model building 
which structures can be seen in Category Theoretical terms: 

 Vectors 
 BiVector Lie Algebras and Lie Groups 
  Symmetric Spaces 
  Complex Domains, their Shilov boundaries, and Harmonic Analysis 
 Spinors with Fermion properties
 E8 Lie Algebra 
 Sl(8)xH92 Algebra (Contraction of E8) 

Some other Categories useful with respect to physics model building are: 

 Classical Physics Lagrangian 
  Lagrangian Spinor Fermion term
  Lagrangian Base Manifold 
  Lagrangian MacDowell-Mansouri Gravity term 
  Lagrangian Standard Model Gauge Boson term

 Quantum Physics Hamiltonian/Heisenberg Algebra 
  Position/Momentum
  Gravity + SM boson Creation/Annihilation
  Fermion Creation/Annihilation



With respect to those Categories, there exist Functors 

Cl(16) -> E8 -> Classical Physics Lagrangian
and 
Cl(16) -> Sl(8)xH92 -> Quantum Physics Hamiltonian/Heisenberg Algebra

defined by 

Cl(16) -> E8 and 
 E8 128 Spinors                      -> Lagrangian Spinor Fermion term
 E8 64 Position/Momentum    ->  Lagrangian Base Manifold 
 E8 28 D4 Gravity                  -> Lagrangian M-M Gravity term             
 E8 28 D4 Standard Model    -> Lagrangian SM Gauge Boson term 

and 

Cl(16) -> Sl(8)xH92 = Sl(8)xH(28+64) and 
 Sl(8)       -> Position/Momentum 
 H28        -> Gravity + SM boson Creation/Annihilation 
 H64        -> Fermion Creation/Annihilation 

Therefore Path Integral quantization of Classical Physics Lagrangian
has a Category Theoretical relationship with 
Quantum Physics Hamiltonian/Heisenberg Algebraic Quantum Field Theory 
that may show a Categorification of Lagrangian Path Integral 
that is more directly related to the Standard Model + Gravity 
than the 
Chern-Simons theory whose Path Integral Quantization to a Topological Quantum 
Field Theory is described by Daniel Freed in Bull. AMS 46 (2009) 221-254. 

Details of the physics structures mentioned above can be found in my paper 
Introduction to E8 Physics that is on the web at these URLs: 
http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://www.tony5m17h.net/E8physics2011.pdf



The wikipedia timeline of category theory says:
1958 - Grothendieck formulates topos theory based on algebraic geometry
1958 - Godement generalizes to monads
1963 - Grothendieck topos - categories = universes for doing all math
1963 - MacLane does n-categories (ribbons, braids, etc)
1964 - Lawvere does Elementary Theory of the Category of Sets (ETCS)
1972 - Grothendieck Universes for math
2006 - Lurie Higher Topos Theory

Kromer in his book Tool and Object says: "... the foundational debate
...
For Grothendieck, set theory is a foundation;
he assumes "more" than ZF ...[such as]... universes
...
Lawvere, however, assumes "less" ...".

Lawvere Approach

It seems to me that the Lawvere approach to AQFT leads to n-categorical
higher topos stuff which seems to me to be so abstract
that it loses touch with concrete things needed to build physics models.
For example, the timeline also says:
1964 - Haag-Kastler-Segal Algebraic Quantum Field Theory (AQFT)
1988 - Witten Topological Quantum Field Theory (TQFT)

with the Lawvere path of AQFT leading to TQFT (and ribbons, braids, etc)
which do not have enough detailed structure for construction of
realistic physics models.

For example, Colin McLarty says in his 2009 paper
"What does it take to prove Fermat's Last Theorem?
Grothendieck and the logic of number theory" that it is
"... not entirely known ...[whether it]... go[es] beyond ... ZFC ...
[or]...
merely use[s] Peano Arithmetic (PA) or some weaker fragment of ... ZFC ..."
so
it seems to me that from the Lawvere approach it is not clear
that FLT has been proven.



Grothendieck Universe Approach

Colin McLarty in his 2009 paper "What does it take to prove Fermat's Last 
Theorem? Grothendieck and the logic of number theory" goes on to say:

"... Grothendieck ... universe is an uncountable transitive set U such
that {U,in} ... contains the powerset of each of its elements, and
for any function from an element of U to U the range is also an element of U ...
ZFC + U consists of ZFC plus the assumption of a universe ...
ZFC + U certainly implies more statements of arithmetic than ZFC alone
...
Grothendieck universes ... organize a context for ... explicit arithmetic
calculations proving FLT ... The great proofs in cohomological number theory,
such as Wiles[1995] or Deligne[1974], or Faltings[1983] ... in fact ...
use universes ...".

Therefore I prefer the Grothendieck universe approach to AQFT
1964 - Haag-Kastler-Segal Algebraic Quantum Field Theory (AQFT)
1972 - Grothendieck Universes for math

which I think does have sufficient detailed structure:

Streicher says in Universes in Toposes (2004):  "... Grothendieck ...
introduced .. Grothendieck universe ... ZFC together with the requirement
that every set A be contained in some Grothendieck universe guaranteeing
at least an infinite sequence ... of Grothendieck universes ...
U_0 in U_1 in ... U_(n-1) in U_n in U_(n+1) in ...".



You can take U_0 as the empty set
and
U_1 as hereditarily finite sets
(which can be constructed from the power set
and which give you computer programs, discrete lattices,
discrete Clifford algebras, cellular automata, Feynman checkerboards, etc).

I would like to construct U_2 by noticing that the power set structure of U_1
is inherent in the basic construction of real Clifford algebras
which have the concrete structure of 8-periodicity
which allows you (since Cl(16) = Cl(8)xCl(8)) to construct
the completion of the union of all tensor products of Cl(16)
which seems to have algebraic structure that is
similar to the hyperfinite II1 von Neumann factor
and therefore to be a nice candidate for a realistic AQFT.

Of course, you can go beyond U_2 as far as you want to go,
but if you can build a realistic AQFT World from U_2
then my guess is that going beyond U_2 describes the Many-Worlds
of Many-Worlds Quantum Theory which gets you to
evolution of the Many-Worlds Multiverse by Quantum Game Theory
which in turn can be described by Clifford Algebra as in
http://arxiv.org/abs/1008.4689 by Chappell, Iqbal, and Abbott.

That, in turn, leads to the AQFT geometry of EPR phenomena
as described by Joy Christian at http://arxiv.org/abs/1201.0775

http://arxiv.org/abs/1008.4689
http://arxiv.org/abs/1008.4689
http://arxiv.org/abs/1201.0775
http://arxiv.org/abs/1201.0775
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Marcus Chown, in the article Taming the Multiverse in New Scientist (14 July 2001, pages 27-30), says: "... David Deutsch ...
thinks ... the multiverse ... could make real choice possible. ... In the multiverse ... there are alternatives ...
Free will might have a sensible definition, Deutsch ... says... 

"By making good choices ... we thicken the stack of universes in which versions of us live reasonable lives
...".  

Each and every thing we do is a move in a vast never-ending Quantum Game . 

As  Jon (Dr. Manhattan) said in Watchmen (by Alan Moore and Dave Gibbons, DC Comics 1986, 1987):

"... Nothing EVER ends. ...". Each and every thing we do is a move in a vast never-ending Quantum Game.

A simple example: your World is post-World War II Humanity on Earth:  
one Fate is a Dark Age - an alternative Fate is a Bright Age.

From time to time Human Choices lead to a Fork in the Path of Fates, one of three Fates: 

to a Dark Age Basin of Attraction;

to Delay, Sit on the Fence, and stay on the Boundary Between Basins;

to a Bright Age Basin of Attraction.

 

file:///Users/Tony/Desktop/Watchmen.html
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BASIN OF                              BASIN OF
ATTRACTION                            ATTRACTION

    |    
DARK AGE             |           BRIGHT AGE

|
|

SCIENCE
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
   Superstring Theory      |      Clifford Algebra AQFT

Disconnected from Experiment  |    Consistent with Experiment
Consensus Conformity Enforced   |   Realistic Creativity Rewarded

|
|

TECHNOLOGY
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
Electronic Communication Controlled  |  Electronic Communication Open      

Chemical/Nuclear Energy Only  |    Dark Energy Controlled    
Isolation and Stagnation   |    Exploration of Universe

     |     
|

SOCIETY
/|\

/ | \
/  |  \

/   |   \
/    |    \

/     |     \
/      |      \

Financial Sector Dictatorship      |  Free Movement of People and Goods
People and Goods Controlled         |         Free Exchange of Ideas     
Ideas Controlled and Limited       |   Financial Sector in Support Role

|

If Our World falls into a Bright Age Basin, we can enjoy a preview of Heaven.

If Our World falls into a Dark Age Basin, we are stuck in Hell.

If Our World is on the Boundary between Basins, 
we still have Choices to make and a Mission to carry out.

Therefore, if your perception is of the World that demands most of your attention, 
your perception is most likely to be that you live in a World on the Boundary Between Basins.
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Let * represent a given state of the ManyWorlds, and let o represent various possible future states:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

The given state * might be a human mind, or a rock, or a glass of water, or anything else.

If there is no Resonant Connection between the given state * and the possible future states o, then the future
of * will be spread at random among the possible future states o, each of which will become an actual future
state * in the Worlds of the ManyWorlds:

*     *       *     *
\   /         \   /
\ /           \ /
*     * *     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

If there is a Resonant Connection between the given state * and one of the possible future states o:

o     o       o     o
\   /         \   /
\ /           \ /
o     o o     o
\   /   \   /
\ /     \ /
o       o
\     /
\   /
\ /
*

then the future of * will be concentrated at the possible future states related to the Resonant Connection o 

and 
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the Non-Resonant possible future states o will be reduced or eliminated (depending on the strength of the
Resonant Connection) from the set of each of which will become an actual future states * in the Worlds of
the ManyWorlds:

o     o       *     *
\   /         \   /
\ /           \ /
o     o o     *
\   /   \   /
\ /     \ /
o       *
\     /
\   /
\ /
*

From this point of view, the set of all Worlds of the ManyWorlds looks like an environment in which
ManyWorlds Abstract Beings live and interact by Resonant Connections

*     *       *     *
\   /         \   /
\ /           \ /
*     * o     *
\   /   \   /
\ /     \ /
*       *
\     /
\   /
\ /
*

How do different Basins of Attraction (such as * and *) in the ManyWorlds compete ?

By Resonant Connections and the Quantum Zeno Effect interacting 
by Quantum Game Theory

Direct perception of such Basins and Interactions beyond the physical universe of only one World can be
achieved 

by some cultivated humans, and, perhaps, by Dolphins and/or Conscious Quantum Computers.



Aden Ahmed in “On Quaternions, Octonions, and 
the Quantization of Games” 
and at http://arxiv.org/abs/0808.1391
uses the 3-sphere and the 7-sphere used by Joy Christian
in his paper at http://arxiv.org/abs/1201.0775 
where he uses them to explain EPR phenomena.

Chappell, Iqbal, and Abbott at http://arxiv.org/abs/1008.4689  
deal with quantum games and EPR using Clifford algbras.
Since the Quaternions are the 2^2 = 4-dim Cl(2) Clifford algebra
could you use the 2^3 = 8-dim Cl(3) Clifford algebra
instead of the non-associative Octonions in Quantum Games ?

In other words, are there two paths to study Quantum Games ?

Real Clifford Algebras:                Cayley-Dickson Algebras:
Cl(1) = Complex                            2-dim Complex
Cl(2) = Quaternion                         4-dim Quaternion
Cl(3)                                      8-dim Octonion
Cl(4)
Cl(5)                                      Here, due to 
Cl(6)	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 zero-divisors,
Cl(7)                                      there are no more 
Cl(8)	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 division algebras
                                      	
	
 If you want to go to 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 bigger quantum games, 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 you have to deal with
                                           zero-divisor 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 structure that first
                                           appears in 16-dim 
	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 	
 Sedenions.
Here, due to 8-periodicity,
there are no more really new
real Clifford algebras
because for any k, Cl(8k) =
= Cl(8) x (k times tensor product) x Cl(8)
In particular, at and beyond Cl(8) you seem
to get spinors that are not pure spinors
(see for example Penrose and Rindler,
Spinors and Space-Time, Vol 2, around page 453).

Are the two paths (Clifford and Cayley-Dickson) equivalent ?

http://tony5m17h.net/PureSpinorZD.pdf
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LHC Higgs: 145 GeV or 126 GeV ? 
Frank Dodd (Tony) Smith, Jr. - 2011 - viXra 1112.0035

145 GeV Standard Model Higgs State leads to E8 Physics with 3-State Higgs-Tquark System
 with other SM Higgs States at 180 GeV and 240 GeV (viXra 1108.0027). 

126 GeV Standard Model Higgs State leads to the SuperString Theory Dead-End
BandWagon, 

including a G2 MSSM Model of Kane et al (arXiv 1112.1059). 
(image from Animal House)

Based on 5/fb of data collected by the LHC through Halloween 2011, 
announced at a 13 Dec 2011 public seminar, 

CERN declared:

Exclusion: SM Higgs States at 145, 180, and 240 GeV

Observation: SM Higgs State Excess Events around 126 GeV

Here is what CERN said, along with some of my objections to CERN's Consensus View:

http://vixra.org/abs/1112.0035
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CMS (Guido Tonelli) summary: "... The SM Higgs boson ...
Constraints from EWK precision measurements favour a light Higgs with Standard Model like couplings ... 
We have established new 95% CL exclusion limits: 127 GeV - 600 GeV ... 
we observe in our data a modest excess of events between 115 and 127 GeV that appears, 
quite consistenly, in five independent channels.
The excess is most compatible with a SM Higgs hypothesis in the vicinity of 124 GeV and below, 
but the statistical significance ... is not large enough to say anything conclusive. ...".

Here I would like to make a personal comment to commend Guido Tonelli for showing a slide commemorating the
passing of his father Giuliano Tonelli on 11 Dec 2011. The photo of his father shows a happy man with a good soul,

which is far more important than any technicalities of high energy physics. I am grateful to have been privileged to see
that tribute slide. 

ATLAS (Fabiola Gianotti) summary: "... Standard Model Higgs searches ... 
We have restricted the most likely mass region (95% CL) to 115.5 - 131 GeV ...
We observe an excess of events around mH ~ 126 GeV ...". 

Is the CERN Consensus View Against the 3-State Higgs (145, 180 GeV, and 240 GeV)
Justified ? 

  1- The SM Higgs Excess Events around 126 GeV are based on the gamma-gamma channel for both CMS and
ATLAS and on the Higgs to ZZ to 4l channel for ATLAS: 

The two apparent peaks (blue arrows) in the CMS gamma-gamma histogram

are in the same region in which CDF saw a controversial Wjj bump. 
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They could be interpreted as:
T0 meson (Tquark and Up antiquark) with low-mass-state Tquark
and
T0c meson (Tquark and Charm antiquark) with low-mass-state Tquark
with the Tquark lifetime being extended due to its being involved in
the meson state (somewhat like a heavy version of the neutral spin-0 pion).
A low-mass-state Tquark mass on the order of 130 GeV is roughly consistent
with the two CMS diphoton peaks. The 3 states of the Higgs-Tquark system are 
described below in some detail, but roughly they are located at the 
green (low mass) and cyan (mid mass) and magenta (high mass) points: 

Further, 
the highest point of the ATLAS bump at 126 GeV did not coincide with a high point in the CMS bump 
but rather to a low point, so 
if you were to combine the ATLAS and CMS data points, it would seem that there would be significant cancellation 
causing a simple SM Higgs interpretation based on ATLAS gamma-gamma data to go away. 

As to the ATLAS claim of a 3-event bump at 125 GeV in the Higgs to ZZ to 4l channel, 

note that the two adjacent bins are empty and that if those 3 events were spread evenly among the 3 bins the result
would be consistent with the expected background and the ATLAS support from that channel for a 125 GeV simple
SM Higgs would go away. 

2 - The exclusion of the intermediate range from 141 to 470 GeV by the CERN Consensus View is not justified. 

The CERN Consensus View Exclusion of SM Higgs at 145, 180, and 240 GeV is at 95% confidence level. 
Tommaso Dorigo said 2 Dec 2011 on his blog "... a upper limit at 95% confidence level is not enough to assert that the
particle does not exist: the particle is then only "disfavoured", because only once in twenty cases would the experiment
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find that result if the particle did have that mass and existed and behaved as the Standard Model predicts. ...  in order to
really prove that our understanding of electroweak symmetry breaking is flawed and that there is no Higgs boson we
would need a much, much more solid evidence than a mere "95% exclusion". ...". The weakness of a 95% confidence
level has been described by XKCD.

Further, in the Higgs to ZZ to 4l channel ATLAS saw (according to ATLAS-CONF-2011-162.pdf) 71 events 

where the green, cyan, and magenta dots correspond to Standard Model Higgs with 3 Mass States 

at 145 GeV and 180 GeV and 240 GeV that 
leads to a unified E8 Physics Model of Gravity plus Standard Model (viXra 1108.0027). 
It seems clear to me that the histogram shows evidence for the existence of SM Higgs at 

145 GeV              180 GeV              240 GeV

The ATLAS histogram presented by Fabiola Gianotti on 13 Dec 2011 had the same 71 events as ATLAS-CONF-2011-
162.pdf . 

Why does the CERN Consensus View not recognize the evidence for SM Higgs at 145, 180, and 240 GeV ? 

http://www.xkcd.com/882/
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For one thing, 
CERN's analytical techniques may include things like the Look Elsewhere Effect (LEE) that can flatten bumps. 
In my view, 
it is improper to use LEE with respect to evaluation of models such as E8 Physics that predict in advance the location
of bumps, 
such as the E8 Physics bumps predicted in  advance of the LHC data to be around 145, 180, and 240 GeV. 
ATLAS-CONF-2011-162.pdf said "... The p0-value is the probability of upward fluctuations in the background as
high as or higher than the
excesses observed in data. ... deviations from the background-only hypothesis are observed for ... mH = 244 GeV with
a local p0-value of 1.1% (2.3 sigma) ... These values do not account for the so-called look-elsewhere effect ...[LEE]...
once the look-elsewhere effect is considered ... the observed local excess... for ... mH = 244 GeV ... is ... not ...
significant ...". I consider that use of LEE by ATLAS to be improper. 

For another thing, 
in E8 Physics the Higgs has the conventional Standard Model Cross Section, 
but that Cross Section is shared among the 3 Mass States around 145, 180, and 240 GeV 
so that each of the 3 States has a smaller Cross Section than would be expected for a Single-Mass-State SM Higgs. 
That is exactly what was shown around 240 GeV on a 13 Dec 2011 Spare Slide of Fabiola Gianotti for ATLAS 

that is consistent with 240 GeV or so being one of 3 Mass States of the Standard Model Higgs for which 
the Cross Section would be less than that expected for a Single-Mass-State Standard Model Higgs

In the Higgs to ZZ to 4l channel CMS saw (according to HIG-11-025-pas.pdf) 72 events 
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distributed consistently with the Standard Model Higgs with 3 Mass States 
that leads to a unified E8 Physics Model of Gravity plus Standard Model (viXra 1108.0027). 
It seems clear to me that the histogram shows evidence for the existence of SM Higgs at 

145 GeV              180 GeV              240 GeV

It seems to me that the 145 GeV excess is a bit clearer in the CMS data, 
the 240 GeV excess is a bit clearer in the ATLAS data, and the 180 GeV excess is pretty clear in both data sets. 

The CMS histogram presented by Guido Tonelli on 13 Dec 2011 had 72 events but they do not appear to be exactly the
same as the 72 events of HIG-11-025-pas.pdf 
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For example, 

the 240 GeV bin of HIG-11-025-pas.pdf has 5 events, but the same bin of Guido Tonelli  has 4
events, 
perhaps caused by moving one of the 5 events to the next higher bin which then goes from empty to 1 event. 
The result is that the Guido Tonelli plot does not show a very clear excess at 240 GeV. 

The 240 GeV bump over background is not as pronounced in the CMS data as in the ATLAS data 
so it is interesting to compare backgrounds of the two experiments. If the graphs are scaled comparably 
and the CMS background is shown as black and the ATLAS background is shown as red, 
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then it is clear that the CMS background is somewhat higher, 
particularly in the ranges from 180 GeV to 240 GeV and from 125 GeV to 160 GeV. 

In light of the above, to the question 
"Is the CERN Consensus View Against the 3-State Higgs (145, 180, and 240 GeV) Justified ?"

my answer is 
NO.

The Great Pumpkin of the Halloween 2011 Data shows the True State of Physics. 

Using the ideas of - African IFA Divination; Clifford Algebra Cl(8)xCl(8) = Cl(16); Lie Algebra E8 ; 
Hua Geometry of Bounded Complex Domains; Mayer Geometric Higgs Mechanism;  
Batakis 8-dim Kaluza-Klein structure of hep-ph/0311165 by Hashimoto et al; 
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Segal Conformal Gravity version of the MacDowell-Mansouri Mechanism; 
Real Clifford Algebra generalized Hyperfinite II1 von Neumannn factor AQFT; and 
Joy Christian EPR Geometry - my E8 Physics model has been developed with a 3-state Higgs system 
in which the Higgs is related to the Primitive Idempotents of the real Clifford Algebra Cl(8). 

The Pumpkin Mouth Plot shows that the Electroweak Gfitter best fit 

for a floating Tquark mass as is required in my 3-State Higgs-Tquark System in which Higgs and Tquark masses run 
is for a Higgs state with central value of 141 GeV and upper bound 141+209 = 350 GeV. 

The Pumpkin Eye-Nose-Eye Plots are for data (about 5/fb) taken by Halloween 2011: 

Green  Eye: ATLAS-CMS ZZ-4l plots of Halloween 2011 excesses seen in 110-160 GeV Higgs range;
Cyan  Nose: ATLAS-CMS ZZ-4l plots of Halloween 2011 excesses seen in 160-210 GeV Higgs range;  

Magenta  Eye: ATLAS-CMS ZZ-4l plots of Halloween 2011 excesses seen in 210-260 GeV Higgs range. 

According to hep-ph/0307138 by C. D. Froggatt: 
“... the top quark mass is the dominant term in the SM fermion mass matrix ... [so]... it is likely that its value will be
understood dynamically ... the self-consistency of the pure SM up to some physical cut-off scale /\ imposes constraints
on both the top quark and Higgs boson masses. 
The first constraint is the so-called triviality bound: the running Higgs coupling constant lambda(mu) should not
develop an Landau pole for mu < /\ . 
The second is the vacuum stability bound: the running Higgs coupling constant lambda(mu) should not become
negative leading to the instability of the usual SM vacuum. 
These bounds are illustrated in Fig. 3 ... we shall be interested in the large cut-off scales /\ = 10^19 GeV,
corresponding to the Planck scale [ I have edited this sentence to restrict coverage to a Planck scale SM cut-off and
have edited Fig. 3 and added material relevant to my E8 Physics model with 3 Higgs-Tquark states ] ... 
The upper part of each curve corresponds to the triviality bound. 
The lower part of each curve coincides with the vacuum stability bound and 
the point in the top right-hand corner, where it meets the triviality bound curve, is the quasi-fixed infra-red fixed point
for that value of /\ . ... 
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... Fig. 3:  SM bounds in the ( Mt , MH ) plane ...”. 

The Magenta Dot   is the high-mass state of a 220 GeV Truth Quark and a 240 GeV Higgs. 
It is at the critical point of the Higgs-Tquark System with respect to Vacuum Instability and Triviality. 
It corresponds to the description in hep-ph/9603293 by Koichi Yamawaki of the Bardeen-Hill-Lindner model
That high-mass Higgs is in the 210-260 GeV range of the Higgs Vacuum Instability Boundary 
which range includes the Higgs VEV. 

The Gold Line leading down from the Critical Point roughly along the Triviality Boundary line is based on
Renormalization Group calculations with the result that MH / MT = 1.1 as described by Koichi Yamawaki in hep-
ph/9603293 . 

The Cyan Dot   where the Gold Line leaves the Triviality Boundary to go into our Ordinary Phase is the middle-
mass state of  a 174 GeV Truth Quark and a 180 GeV Higgs.  It corresponds to the Higgs mass calculated by
Hashimoto, Tanabashi, and Yamawaki in hep-ph/0311165 where they show that  for 8-dimensional Kaluza-Klein
spacetime with 
the Higgs as a Truth Quark condensate 172 < MT < 175 GeV and 178 < MH < 188 GeV. 
That mid-mass Higgs is in the 160-210 GeV range of the Higgs Triviality Boundary. The physical meaning of the
Triviality Bound is described by Pierre Ramond in his book Journeys Beyond the Standard Model (Perseus Books
1999) where he says at pages 175-176: 
“... for a ... (large) Higgs mass, we expect the standard model to enter a strong coupling regime ... losing ... our ability
to calculate ... it is natural to think ... that the Higgs actually is a composite ... The resulting bound ... is sometimes
called the triviality bound. The reason for this unfortunate name (the theory is anything but trivial) stems from lattice
studies where the coupling is assumed to be finite everywhere; in that case the coupling is driven to zero, yielding in
fact a trivial theory. In the standard model ... the coupling ... is certainly not zero. ...”. 

The Green Dot   where the Gold Line terminates in our Ordinary Phase is the low-mass state of a 130 GeV Truth
Quark and a 145 GeV Higgs. Its location is determined by E8 Physics calculation of the basic Truth Quark Mass. The
145 GeV Higgs also comes from such calculations, and is the Higgs state that is necessary for agreement with arXiv
0960.0954 by Ellis, Espinosa, Giudice, Hoecker and Riotto who require a Higgs with 135 < MH < 158 GeV, saying: 
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“... the Standard Model may survive all the way to the Planck scale for an intermediate range of Higgs masses ... We
evaluate ... on the basis of a global fit to the Standard Model made using the Gfitter package ... a global fit to
electroweak precision data within the SM ... 
favors MH < 158 GeV ... Lower bounds on the Higgs mass due to absolute vacuum stability .. and finite-temperature
... and zero-temperature metastability ... includ[ing] theoretical uncertainties ... 

...[ “allow ( as Tommaso Dorigo said in an entry of 23 July 2009 on his blog ) the SM to be valid for all energies up to
the Planck scale (set at 2 x 10^18 GeV) only if the Higgs boson has a mass above 135 GeV or so” ]...”. 

Tommaso Dorigo in his 22 Aug 2011 blog post "New CMS Limits on Higgs Mass" said: 
"... CMS ... combined all their results [not just H -> GammaGamma and the Golden Channel] ... 

... the "best fit" of the signal rate provided by the data, as a function of mass ...[I have added color coding and some
lines for peaks for the 3 Higgs mass states of E8 Physics]... 

... the fluctuation at 140 GeV is less than half as strong as it would be expected to be, 
if a 140 GeV Higgs existed. ...".

The Best-fit plot seems to me to say about my E8 Physics 3-state Higgs model: 
There are 3 peaks that are located roughly where my 3-state Higgs model has its 3 mass states 

(therefore look-elsewhere effect corrections should not be applied) 
and the 3 peak heights are: 

low-mass  peak is 55 per cent of what a SM Higgs should be; 
mid-mass  peak is 20 per cent of what a SM Higgs should be; 

high-mass  peak is 25 per cent of what a SM Higgs should be. 
If you add the strengths of the 3 peaks you get 55 + 20 + 25 = 100 per cent 

therefore 
since my 3-state Higgs model splits the single SM Higgs into 3 states, 

the CMS Best-fit plot supports my 3-state Higgs model. 
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Future LHC Exploration:

My view is that my 3-state Higgs E8 Physics model, in which the Standard Model remains valid up to the Planck scale,

is realistic and that a useful program of future LHC exploration might be: 

The LHC can explore the energy region above electroweak symmetry breaking (order of 1 TeV). 
In that region, assuming only the Standard Model plus Gravity as described by E8 Physics, 

the Higgs mechanism will not be around to generate mass, so everything will be massless, and:

1 – The T and B quarks may not be so different, and the Kobayashi-Maskawa matrix may look very different,
with possible consequences for CP violation. 

2 – Massive neutrinos may lose their mass, 
so neutrino oscillation phenomena may change in interesting ways.

3 – With no massive stuff, Conformal Symmetry may become important, 
leading to phenomena such as:

a – Twistor stuff may be directly observable. See for example the book Mathematics and Physics by
Manin, who says there:

“… What binds us to space-time is our rest mass, which prevents us from flying at the speed of light,
when time stops and space loses meaning. In a [massless] world … there are neither points nor

moments of time; beings … would live nowhere and nowhen; only poetry and mathematics [ and the
LHC ] are capable of speaking meaningfully about such things. One point of CP3 is the whole life

history of a free …[ massless particle ]… the smallest event that can happen to …[ it ]…”.

b – Segal conformal cosmological stuff (maybe Dark Energy) may be observable;

c – Since the Conformal group acts in 6-dim spacetime that could be denoted by C6, 
maybe two new large physical spacetime dimensions might emerge, 

with  4+4 = 8-dim M4 x CP2 Kaluza-Klein becoming 6+4 = 10-dim C6 x CP2 Kaluza-Klein 
perhaps leading to a connection emerging between non-supersymmetric Bosonic String Theory 

whose Lattice Affinization has Monster Group symmetry 
and

a Bohm-type Quantum Theory based on interpreting Strings as World-Lines 
( see tony5m17h.net/MonsterStringCell.pdf and tony5m17h.net/QM03.pdf ).

References: 
my web site - its mirror site

vixra 1108.0027 also pdf - Introduction to E8 Physics  --  ZDPureSpinors
Shpongle -- E8QC - vixra 1204.0078

Moriond 2012 - vixra 1112.0072 | Beyond Moriond - vixra 1203.0027

I am not happy  
with the Unjustified CERN Consensus View Against the 3-State Higgs (145, 180 GeV, and 240 GeV). 

It reminds me of my past experience with Fermilab's similar Bias against the 3-State Truth Quark. 

http://www.valdostamuseum.org/hamsmith/
http://www.tony5m17h.net/
http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf
http://vixra.org/abs/1204.0078
http://vixra.org/abs/1112.0072
http://vixra.org/abs/1203.0027
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Back in the 1990s Fermilab CDF saw (left image below) 3 peaks for the Truth Quark Mass. 
but they ignored the high mass (magenta) peak and dismissed the low mass (green) peak as a "statistical fluctuation", 

and insisted that the medium mass (cyan) peak was the Single Mass State of the Truth Quark. 

  
Even when the independent Fermilab detector D0 (right image above) saw the same 3 peaks 

including a similar tall low mass (green) peak 
(very unlikely that an independent detector would produce a similar  "statistical fluctuation" in the same place) 

Fermilab continued to ignore the low mass (green) and high mass (magenta) peaks and to insist that 
the Truth Quark had only a Single Mass State, at the middle mass (cyan) peak. 

For the better part of two decades, up to the present, Fermilab designed experiments and analysis based on their Single
Mass State model of the Truth Quark. 

Detailed study of their results continued to point to the Truth Quark having 3 Mass States 
so I consistently pointed out the consistency of Fermilab's own experiments with the 3 Mass State model, 

but  my reward has been to be ingnored, ostracized and blacklisted. 

My health (lupus, kidney failure, and heart attack) is not good enough 
for me to continue fight against UnJustified Bias of the SocioPolitical Consensus of the Physics Community. 

Since my Physics ideas are fundamentally intertwined with my Fundamental Belief System back through Ramon
Llull,  to Jesus, to Confucius and Lao Tze and the I Ching and Futomani Divination and the Rig Veda, and  

to their African source of IFA 
attacks (ostracism, blacklisting, etc) on my Physics ideas hurt me on a very deep personal level. 

If today's USA were a happy land of opportunity for constructive prosperity, 
I could say GoodBye to Physics 

and devote my energies to other areas, 
perhaps in my profession of law. 

However, the practice of law in today's USA has become a blind pursuit of dollar profit 
and 

the only profitable "acceptable occupations" in today's USA are: 

the Big Bank Derivative Casino Ponzi Scheme funded by Quantitative Easing money-printing
and

government/banking controlled bureaucracies (education, corrections, health care, regulatory boards) 
in which success depends on giving up Independent Thought and becoming Conformist to the Consensus 

and
the Military Industry whose life-blood is destroying property and killing people who are too weak to fight back. 
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If I were to go into any of those, I would lose my self-respect 
to the extent that I could not live with myself. 

Confucius had good advice (Analects VIII 13) for people in my situation: 

When a country is ill-governed, it is a disgrace to be rich and honored. 
Do not stay in such a State. 

If I were to follow the advice of Confucius, 
I would leave the ill-governed USA and move to a country 

whose economy is based on productive work instead of Ponzi Casinos and stagnant bureaucracies 
and 

whose foreign policy is based on economic investment instead of death and destruction. 

China seems to be such a country. 
If I had youth and good health I would move there, 

but my health and age are what they are 
so 

it seems to me that all that is left for me in this life is 
to leave my thoughts on the web for anyone who cares to consider them. 

To the few (you know who you are) who helped me with my efforts in life, 
I owe whatever success I have had to you, so I give you ... THANKS. 

To the many (you also know who you are) who made my road of life rougher than it would otherwise have been, due
to your pitiful minds and pitfully small hearts, I give you what you deserve ... PITY. 
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Tony Smith's Home Page

What IS a Jordan-like Algebra?
Jordan Algebras, Generalizations, and Algebraic Geometry

Exceptional Jordan and Lie Structures

F4 + J3(O)o -> E6 + Cx( J3(O)=J4(Q)o ) + U(1) -> E7 + Qx( J4(Q) ) + SU(2) -> E8
 |                                                         |                   

F4         <-          OP2 + B4          <-         OP1 + D4                   

Jordan, Hilbert, D4, and Cl(8)

Jordan Algebras and Severi Varieties | Unique Jordan Structures

Here is some early history of my D4-D5-E6-E7-E8 VoDou Physics Model.

To construct a Jordan Algebra: 

Start with n x n matrices A and B, 
with entries that are elements of one of 
the division algebras over the reals:
the real numbers;
the complex numbers;
the quaternions; or 
the octonions.
 
Consider the matrix product AB.  
 
Note that the product AB can be decomposed 
into antisymmetric and symmetric parts:  
 
AB =  (1/2)(AB - BA)  +  (1/2)(AB + BA)  

Recall that the Lie algebra product is
 
     [A,B] =  (1/2)(AB - BA) 
 
that is, the antisymmetric part of the matrix product AB.  
 
What about the symmetric part of the matrix product AB?
It is 
     AoB =  (1/2)(AB + BA) 
IT IS THE JORDAN ALGEBRA PRODUCT.  

John Baez, in his Week 162, has an excellent introduction to Jordan Algebras. John Baez says:

"... Their classification is nice and succinct. An "ideal" in the Jordan algebra A is a subspace B such that if b is in B, a
o b lies in B for all a in A. A Jordan algebra A is "simple" if its only ideals are {0} and A itself. Every formally real
Jordan algebra is a direct sum of simple ones. The simple formally real Jordan algebras consist of 4 infinite families
and one exception:

The algebra of n x n self-adjoint real matrices with the product x o y = (xy + yx)/2.
The algebra of n x n self-adjoint complex matrices with the product x o y = (xy + yx)/2.
The algebra of n x n self-adjoint quaternionic matrices with the product x o y = (xy + yx)/2.
... Given an n-dimensional real inner product space V, the "spin factor" J(V) is the Jordan algebra generated by
V with the relations v o w = <v,w> This should remind you of the definition of a Clifford algebra, and indeed,
they're related - they have the same representations! This sets up a connection to spinors, which is why these
Jordan algebras are called "spin factors". ... J(V) is isomorphic to the direct sum V + R equipped with the
product (v,a) o (w,b) = (aw + bv, <v,w> + ab) ...

http://math.ucr.edu/home/baez/
http://math.ucr.edu/home/baez/week162.html
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... we can think of J(V) = V + R as "Minkowski spacetime", with V as space and R as time. The reason is
that J(V) is naturally equipped with a dot product: (v,a) . (w,b) = <v,w> - ab which is just the usual
Minkowski metric in slight disguise. ... define the "lightcone" to consist of all nonzero x in J(V) with x . x
= 0 A 1-dimensional subspace of J(V) spanned by an element of the lightcone is called a "light ray", and
the space of all light rays is called the "heavenly sphere" S(V). We can identify the heavenly sphere with
the sphere of unit vectors in V, since every light ray is spanned by an element of J(V) of the form (v,1)
where v is a unit vector in V. ... the Lorentz group acts as conformal transformations of the heavenly
sphere.

The algebra of 3 x 3 self-adjoint octonionic matrices with the product x o y = (xy + yx)/2. This is called the
"exceptional Jordan algebra".

... think about 2 x 2 hermitian matrices with entries in any n-dimensional normed division algebra, say K. ... The space
h2(K) of hermitian 2 x 2 matrices with entries in K is a Jordan algebra with the product x o y = (xy + yx)/2 ... this
Jordan algebra is ... a spin factor There is an isomorphism

f: h2(K) -> J(K + R) = K + R + R

which sends the hermitian matrix

a+b     k
k*    a-b

to the element (k,b,a) in K + R + R.

Furthermore, the determinant of matrices in h2(K) is just the Minkowski metric in disguise, since the determinant of

a+b     k
k*    a-b

is a2 - b2 - <k,k> ...

... since the Jordan algebras J(K + R) and h2(K) are isomorphic, so are their associated projective spaces. ... the former
space is the heavenly sphere S(K + R); ... the latter is the projective line KP1. It follows that these are the same! This
shows that:

h2(R) is 3d Minkowski spacetime, and RP1 is the heavenly sphere S1;
h2(C) is 4d Minkowski spacetime, and CP1 is the heavenly sphere S2;
h2(H) is 6d Minkowski spacetime, and HP1 is the heavenly sphere S4;
h2(O) is 10d Minkowski spacetime, and OP1 is the heavenly sphere S8. ...

... it follows ... that:

SL(2,R) is the double cover of the Lorentz group SO0(2,1);
SL(2,C) is the double cover of the Lorentz group SO0(3,1);
SL(2,H) is the double cover of the Lorentz group SO0(5,1);
SL(2,O) is the double cover of the Lorentz group SO0(9,1).

[ Note that in my signature convention SL(2,O) = Spin(1,9) and that the Clifford algebra Cl(1,9) = M(32,R) = Cl(2,8).
]

and thus:

SL(2,R) acts as conformal transformations of the sphere S1 = RP1;
SL(2,C) acts as conformal transformations of the sphere S2 = CP1;
SL(2,H) acts as conformal transformations of the sphere S4 = HP1;
SL(2,O) acts as conformal transformations of the sphere S8 = OP1. ...".
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As John Baez says, "... if the connected component of the group of linear metric-preserving transformations of
R^{p,q} is called SO_0(p,q), then the connected component of the group of conformal transformations of the
conformal compactification of R^{p,q} is SO_0(p+1,q+1) ...[and Spin(p,q) is the double cover of SO_0(p,q)]...

For example:

the conformal compactification of the Euclidean space R^p is the sphere S^p, so [the connected component of]
the group of conformal transformations of this sphere is SO_0(p+1,1). ...
[the connected component of] the conformal group of [the conformal compactification of] the Minkowski space
R^{p,1} is SO_0(p+1,2). ...".

Here are three examples that are relevant to the D4-D5-E6-E7-E8 VoDou physics model ( Note that I write V(p,q) for
a vector space V with p negative definite dimensions and q positive definite dimensions, while some others, including
John Baez above, write V(q,p) ) :

Let V = O + R (where O = Octonions) = 9-dim
unit sphere in V = S(V) = OP1 = S8 = 8-dim
J(V) = J(O+R) = (O+R) + R = h2(O) = 10-dim
Spin(1,9) is

the double cover of the Lorentz group over J(V) and
the double cover of the Conformal group over S8 = S(V)

Spin(2,10) is the double cover of the Conformal group over 10-dim J(V).

 

Let V = ImO where O = Octonions) = S7 = 7-dim
unit sphere in V = S(V) = 6-dim
J(V) = J(ImO) = S7 + R = ImO + R = 8-dim (Octonions)
Spin(1,7) is

the double cover of the Lorentz group over J(V) = O and
the double cover of the Conformal group over S6 = S(V)

Spin(2,8) is the double cover of the Conformal group over 8-dim J(V) = O.

 

Let V = ImQ where Q = Quaternions) = S3 = 3-dim
unit sphere in V = S(V) = 2-dim
J(V) = J(ImQ) = S3 + R = ImQ + R = Q = 4-dim (Quaternions)
Spin(1,3) is

the double cover of the Lorentz group over J(V) = Q and
the double cover of the Conformal group over S2 = S(V)

Spin(2,4) is the double cover of the Conformal group over 4-dim J(V).

 

 
Roughly speaking:
 
Antisymmetric and Antihermitian matrices 
form Lie algebras under the antisymmetric Lie product 
 
(There are some subtleties about derivations and the 
Jacobi identity  that I am ignoring here - 
see, for example, Jordan Algebras and Their Applications, 

http://math.ucr.edu/home/baez/
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by Kevin McCrimmon, Bull. Am. Math. Soc. 84 (1978) 612-627.); 
 
and 
 
Symmetric and Hermitian matrices 
form Jordan algebras under the symmetric Jordan product.  
 

 
Here is a NON-rigorous 
GEOMETRIC way to compare Lie and Jordan algebras: 
 
The antisymmetric Lie algebras generate generalized rotations.
If you start with a generalized sphere,  
the Lie algebras are infinitesimal generators of 
generalized rotations or flows 
mapping the generalized sphere into itself.  
 
The symmetric Jordan algebras generate generalized radial distortions.
If you start with a generalized sphere,  
the Jordan algebras generate 
generalized radial expansions and contractions 
mapping the generalized sphere into a generalized ellipsoid.  
 

 
 
Here is a NON-rigorous 
PHYSICAL way to compare Lie and Jordan algebras: 
 
The Lie algebras are infinitesimal generators of 
gauge groups.
 
The Jordan algebras correspond to the matrix 
algebra of quantum mechanical states, 
that is, from a particle physics point of view, 
the configuration of particles in spacetime 
upon which the gauge groups act.  
 
For a given spacetime and configuration of particles on it, 
a gauge group acts on the spacetime as 
a separate independent LOCAL generalized rotation 
at EACH POINT of the spacetime.  
The generalized rotation is NOT 
a generalized rotation of spacetime itself, 
but 
IS a generalized rotation in another space 
(the space describing the identity of the particles 
in the particle physics model) 
a copy of which is attached to each point of spacetime, 
sort of like tangent spaces.  
For example, the color space on which 
the SU(3) color force acts is a 3-dim space.  
 
 
For the octonion non-associative division algebra, 
the largest matrices that form a Jordan algebra are 3x3, 
forming the 27-dimensional exceptional Jordan algebra J3(O),  
which represents the 27-dimensional MacroSpace 
of the D4-D5-E6-E7-E8 VoDou physics model. 

The 26-dimensional traceless subalgebra J3(O)o can represent 
the 26-dimensional Bosonic String Structure of MacroSpace. 

 Jordan Algebras can be Generalized by processes similar to:

Complexification, producing Freudenthal Algebras; and
Quaternification, producing ternary non-binary Brown Algebras.

To see details of how these processes work, see materials in the references:

 

The Freudenthal Algebra Fr3(O), the Brown Algebra Br3(O), and Graded Lie Algebras are useful in describing
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the Algebraic Structure of the MacroSpace of Many-Worlds in the D4-D5-E6-E7-E8 VoDou Physics model.

 

To see how useful they are, consider the Early History of the D4-D5-E6-E7-E8 VoDou Physics model.

 

Exceptional Jordan and Lie Structures

The following table (table 5.1, of the article 
Jordan Algebras and their Applications
by Kevin McCrimmon (Bull. A.M.S. 84 (1978) 612-627)  
with a reference citation to the book 
Exceptional Lie Algebras,
by N. Jacobson, Dekker, New York, 1971) 
(due to typgraphical limitations I have used + for direct sum 
and * for overbar, and I will use x sometimes to mean tensor product):

----------------------------------------------------------------------

Type   Lie Algebra       Lie (or Algebraic) Group      Dimension      

G2   Derivations of O      Automorphisms of O              14         

F4   Derivations of H3(O)  Automorphisms of H3(O)          52         

E6   Reduced structure     Reduced structure group     52+(27-1)=78   
     algebra Strlo(J)=     Strl(J)/R  Id of H3(O)                     
     = Der J + VJo                                                    

E7   Superstructure        Superstructure group        27+79+27=133   
     algebra Strlo(J)=         of H3(O)                              
     J + Strl(J) + J*                                                
        of H3(O)                                                      

E8         ?                       ?                       248        

----------------------------------------------------------------------

In my opinion, the Lie algebra D4 should be added to the list 
as an exceptional Lie algebra. After the table from page 540 of 
The Book of Involutions

dim A   F     FxFxF    H3(F,a)  H3(K,a)  H3(Q,a)  H3(C,a)
  1     0       0        A1       A2       C3       F4   
  2     0       U        A2      A2xA2     A5       E6   
  4     A1   A1xA1xA1    C3       A5       D6       E7   
  8     G2      D4       F4       E6       E7       E8   

the authors say: 
"... Here ... Q for Quaternion algebra and C for a Cayley algebra; 
U is a 2-dimensional abelian Lie algebra. 

The fact that D4 appears in the last row is one more argument for 
considering D4 as exceptional. ...". 

-------------------------------------------------------------------

About E8, McCrimmon (1978) says: 

"... when A = O [octonions], J = J3(O), the Lie algebra 
              Der A  +  ( Ao x Jo )  +  Der J           
     will have dimension 14 + (7x26) + 52 = 248.   ...".

Rosenfeld (1997) says: 
"... If we replace the elliptic planes ... by lines
in these planes and use the interpretation of these lines in
real elliptic spaces ...
    [such as the theorem ...
     The Hermitian elliptic lines (QxO)S1 and (OxO)S1 admit
     interpretations as the manifold of 3-planes in the space S11,
     respectively as the manifold of 7-planes in the space S15. ..]



What IS a Jordan Algebra?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Jordan.html[4/16/18, 1:38:01 AM]

we obtain ... Theorem 7.24.
The groups of motions in lines in the planes whose groups of
motions are the compact groups in the Freudenthal magic square
are locally isomorphic to the groups of motions in the
following real elliptic spaces:

[Type]   [Real Elliptic Spaces]

[F4]          S8

[E6]          S9

[E7]          S11

[E8]          S15                            ...".

If you look at the Freudenthal-Tits magic square,
you see that the diagonal entries are related to Hopf fibrations:

          [Real Elliptic Spaces]

          S1     S2     S4     S8

          S2     S3     S5     S9

          S4     S5     S7     S11

          S8     S9     S11    S15

John Baez says
"... the complex numbers have a distinct advantage 
... Only in this case can we turn any 
self-adjoint complex matrix into a skew-adjoint one, 
and vice versa, by multiplying by i.  
I.e., only in this case
can we naturally identify the Jordan algebra of OBSERVABLES 
with the Lie algebra of SYMMETRY GENERATORS.  

... We don't just want a Jordan algebra

... we don't just want a Lie algebra

... we want something that's both ...". 

In other words, for complex 3x3 matrices 
(the number entries denote dimension, 
and * denotes an entry that by symmetry is not independent
of other entries with numbers): 

     Jordan                          Lie
    Hermitian                 Skew-Hermitian (Anti-Hermitian) 
   Self-adjoint                  Skew-adjoint

          1    2    2                     1    2    2
J3(C)  =  *    1    2          L3(C) =    *    1    2  = 9-dim U(3)  
          *    *    1                     *    *    1 

Here J3(C) is a nice 9-dim Jordan algebra, 
and 
L3(C) is 9-dim U(3) = SU(3) x U(1). 

Since U(3) reduces, by cutting out 1-dim U(1), to 8-dim SU(3) 
and 
since J3(C) has a nice traceless 8-dim subalgebra J3(C)o, 
you get a hint that a useful way to rewrite the relation is 

  Traceless Jordan                 Irreducible Lie
    Hermitian                 Skew-Hermitian (Anti-Hermitian) 
   Self-adjoint                  Skew-adjoint

          1    2    2                     1    2    2
J3(C)o =  *    -    2          L3(C) =    *    -    2  = 8-dim SU(3)  
          *    *    1                     *    *    1 

The - marks the dimension lost due to the trace zero condition. 
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==================================================================

In the octonion case, the correspondence is not as simple. 
for example (using the traceless version): 

     Jordan                          Lie
    Hermitian                 Skew-Hermitian (Anti-Hermitian) 
   Self-adjoint                  Skew-adjoint

         1    8    8                     7    8    8
J3(O) =  *    -    8          L3(O) =    *    -    8    
         *    *    1                     *    *    7 

Here J3(O)o is the 26-dim subalgebra of the 27-dim Jordan algebra J3(O), 
but 
L3(O) is a 38-dim thing that is NOT an exceptional Lie algebra. 
To get L3(O) to be a Lie algebra, 
you have to add the 14-dim automorphism group G2 of the Octonions O, 
thus getting the 38+14 = 52-dim exceptional Lie algebra F4. 

In comparing the Complex and Octonionic cases, 
you see that 
the Jordan algebra can be made only of the 3x3 matrices, 
but 
the Lie algebra also needs the derivations of the Division Algebra 
that is used in the 3x3 matrices. 
Also, 
you see that (as John Baez had noted) the Hermitian condition 
and the skew(anti)Hermitian condition lead to different 
dimensionalities on the diagonal of the 3x3 matrices, 
because only in the Complex case 
does the real dimension equal the imaginary dimension. 

For the octonion case, Rosenfeld (1997), 
gives on pages 79-80 a theorem of Vinberg 
(I use Q instead of H, and I use * and ' for 
conjugations in writing the theorem): 

"... The ... Lie algebras ... F4, E6, E7, and E8 
are direct sums of 
the linear spaces of skew-Hermitian 3x3 matrices 
whose entries are elements in the algebras O, CxO, QxO, and OxO, 
respectively, with zer traces 
and of 
the ... Lie algebras of ... automorphisms in these algebras. ...
The condition of skew-Hermiticity is 
a_ij = a_ij* for octonionic matrices 
and 
a_ij = a_ij*' for matrices with entries from tensor products ..." 

     Vinberg Lie Algebra Constructions in Rosenfeld:                              

                7    8    8
 52-dim F4 =    *    -    8      + 14 
                *    *    7 

                8   2x8  2x8
 78-dim E6 =    *    -   2x8     + 14 
                *    *    8 

               10   4x8  4x8
133-dim E7 =    *    -   4x8     + 14 +  3 
                *    *   10 

               14   8x8  8x8
248-dim E8 =    *    -   8x8     + 14 + 14 
                *    *   14 

Compare the Vinberg constructions with the 
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Freudenthal-Tits Lie Algebra Constructions in McCrimmon 
in which the exceptional Lie algebras F4, E6, E7, and E8 
also correspond to the pairs 
(A,J) = (R,O), (C,O), (Q,O), and (O,O)
but according to the formula

Lie Algebra  =   Der A  +  ( Ao x J3(O)o )  +  Der J3(O)

     Freudenthal-Tits Lie Algebra Constructions in McCrimmon: 

 52-dim F4 =    0  +  (0x26)      +  52

 78-dim E6 =    0  +  (1x26)      +  52 

133-dim E7 =    3  +  (3x26)      +  52 

248-dim E8 =   14  +  (7x26)      +  52 

     which can be written as: 

                                        7    8    8
 52-dim F4 =    0  +  (0x26)        +   *    -    8   + 14
                                        *    *    7 

                      1    8    8       7    8    8
 78-dim E6 =    0  +  *    -    8   +   *    -    8   + 14
                      *    *    1       *    *    7 

                      3   24   24       7    8    8
133-dim E7 =    3  +  *    -   24   +   *    -    8   + 14
                      *    *    3       *    *    7 

                      7   56   56       7    8    8
248-dim E8 =   14  +  *    -   56   +   *    -    8   + 14
                      *    *    7       *    *    7 

     which in turn can be written so that the Vinberg relation is clear: 

                      7    8    8
 52-dim F4 =    0  +  *    -    8    + 14
                      *    *    7 

                      8   16   16       
 78-dim E6 =    0  +  *    -   16    + 14
                      *    *    8     

                     10   32   32       
133-dim E7 =    3  +  *    -   32    + 14
                      *    *   10        

                     14   64   64      
248-dim E8 =   14  +  *    -   64    + 14
                      *    *   14       

How do these Octonionic Lie algebras correspond to 
the corresponding Jordan algebras, which I will designate 
by J3(O), J3(CxO), J3(QxO), and J3(OxO) ?

It seems that you do NOT just take 
the non-skew3x3 Hermitian KxO matrices. 

For example, 
it is known that the Freudenthal algebra whose automorphism 
group is E6 is 56-dimensional. 
Since the 3x3 matrices of CxO are 9x2x8 = 144-dimensional, 
and since the Vinberg skew part of E6 is 48-dimensional, 
it seems to me that the non-skew part is 144-48 = 96-dimensional, 
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which is bigger than the 56-dimensional Freudenthal algebra.  

From Rosenfeld (1997), pages 91 and 56, it seems to me 
that 56-dim Fr3(O) with automorphisms E6 should 
be written as a 2x2 Zorn-type array: 

                 1 8 8
   1             * 1 8
                 * * 1

1 8 8                 
* 1 8              1  
* * 1                 

If you try to "think like a Vegan", 
you might see that 
E7 and E8 might be represented as higher-dim arrays, 
such as 2x2x2 and 2x2x2x2. 

When you go to a 3-dim 2x2x2 array 
for the 112-dim Brown "algebra-like thing" corresponding to E7, 
you get a picture like this: 

                          1 8 8
          1 ------------- * 1 8
        /  |              * * 1
       /   |            /   |  
      /    |           /    |  
     /     |          /     |  
1 8 8      |         /      |  
* 1 8 ------------ 1        |  
* * 1      |                |  
  |        |       |        |  
  |        |       |        |  
  |        |       |        |  
  |      1 8 8     |           
  |      * 1 8 ----|------- 1  
  |      * * 1     |       /   
  |    /           |      /    
  |   /            |     /     
  |  /             |    /      
    /            1 8 8         
  1 ------------ * 1 8         
                 * * 1         

Note that the J3(O) corners and the 1 corners correspond 
to two tetrahedra within the cube. 

When you go to a 4-dim 2x2x2x2 array for E8,  
you get a 224-dim "thing" that looks like a tesseract:

             1 8 8                                                        
             * 1 8 --------------------------------------------------- 1  

             * * 1                                                   //|  
            /  |  \                                                 // |  
           /   |  \                                                //  |  
          /    |   \                                              //   |  
         /     |   \                                             //    |  
        /      |    \                                           //     |  
       /       |     \                                         //      |  
      /        |     \                                        //       |  
     /         |      \                                      //        |  
    /          |       \                                 1 8 8         |  

  1 ---------------------------------------------------- * 1 8         |  
  | \          |         \                               * * 1         |  
  |  \         |          \                            /  /|           |  
  |   \        |          \                          /   / |           |  
  |    \       |           \                        /1 8 8 |           |  

  |      \     |           1 ----------------------/ * 1 8 |           |  
  |       \    |         /  |                     /  * * 1 |           |  
  |        \   |        /   |                    / /   |   |           |  
  |         \  |       /    |                   / /    |   |           |  
  |           \|      /     |                  / /     |   |           |  
  |            \ 1 8 8      |                 / /      |   |           |  

  |             \* 1 8 ---------------------- 1        |   |           |  
  |            | * * 1      |                          |   |           |  
  |            |   |        |                 |        |   |           |  
  |            |   |        |                 |        |   |           |  
  |            |   |        |                 |        |   |           |  
  |            |   |      1 8 8               |        |   |           |  

  |            |   |      * 1 8 --------------|------- 1   |           |  
  |            |   |      * * 1               |       /  \ |           |  

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/VeganHE.mp3
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  |            |   |    /   /                 |      /    \|           |  
  |            |   |   /   /                  |     /      |           |  
  |            |   |  /  /                    |    /       |\          |  
  |            |   | /  /                   1 8 8 /        | \         |  

  |            |   1 ---------------------- * 1 8          |   \       |  
  |            | /    /                     * * 1          |    \      |  
  |            |/   /                         \            |     \     |  
  |            /   /                           \           |       \   |  
  |           /| /                              \          |        \1 8 8

  |          / 1 --------------------------------\---------|-------- * 1 8
  |         / /                                   \        |         * * 1
  |        / /                                     \       |        /     
  |       / /                                       \      |       /      
  |      / /                                         \     |      /       
  |     / /                                           \    |     /        
  |    / /                                             \   |    /         
  |   / /                                               \  |   /          
  |  / /                                                 \ |  /           
  | / /                                                   \| /            
 1 8 8                                                     |/             

 * 1 8 --------------------------------------------------- 1              
 * * 1                                                                    

It has 8x1 + 8x(1+1+1+8+8+8) = 224 dimensions,
which is twice the 112 dimensions of the Br3(O) structure of E7
and is 4 times the 56 dimensions of Fr3(O) of E6.

Therefore, 
the 248-dim Lie algebra E8 might be seen to be made up of
the 224-dim JE8 plus
the 24-dim Chevalley algebra Chev3(O) of 3x3 Hermitian Octonion matrices
with zero diagonal.

That is,

248-dim E8 =    224-dim JE8 + 24-dim Chev3(O)    =

                8   8x8  8x8                    *    8    8
           =    *    8   8x8     +  8     +     *    *    8
                *    *    8                     *    *    *

This can be rearranged to see the relation to
the Vinberg construction of E8 given in Rosenfeld (1997):

                8   8x8  8x8
248-dim E8 =    *    8   8x8     +  8     +   24
                *    *    8

               14   8x8  8x8
           =    *    -   8x8     + 14     +   14
                *    *   14

----------------------------------------------------------------

In other words,
248-dim E8 does not have the same structural skeleton as 224-dim JE8,
but must have an additional 24-dim Chev3(O).

To see the full structure of 248-dim E8 as a Tesseract Creature: 
use 8 copies of 28-dim J(4,Q) instead of 8 copies of 27-dim J(3,O)
and 
use 8 copies of a 3-dim thing instead of 8 copies of 1 so 
that you get 24-dim Chev(3,O) from 

     * 1 1     * 8 8 
8 x  * * 1  =  * * 8
     * * *     * * *
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   gold      blue      red      green
  28 + 28 + (28+28) + (28+28) + (28+28) 
               8    +    8    +    8 

( D4 + D4 +   64 )  + ( 64    +   64 )

        120         +        128     

NOTE - NONE of the 8x3 things carry the rank of E8, 
       ALL of the rank 8 of E8 comes from D4 + D4, 
       so the 8x3 does NOT represent 8 copies of SU(2) 
       but rather the 8x3 represents 24-dim Chev(3,O)
and 
          
we have a Tesseract Creature structure for 

248-dim E8 = 120-dim Adjoint(D8) + 128-dim Half-Spinor(D8)  

E8 is the ultimate Exceptional Lie Group, 
and therefore can be seen as a Unique Parallelizable Structure 
that can be used to describe realistic physics of Entanglement. 
Joy Christian in arXiv 0904.4259 
"Disproofs of Bell, GHZ, and Hardy Type Theorems 
and the Illusion of Entanglement" says: 
"… a [geometrically] correct local-realistic framework … provides exact, 
deterministic, and local underpinnings for at least the Bell, GHZ-3, GHZ-4, 
and Hardy states. … The alleged non-localities of these states … result 
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from misidentified [geometries] of the EPR elements of reality. … 
The correlations are … the classical correlations among the points of 
a 3 or 7-sphere … S3 and S7 … are … parallelizable …  
The correlations … can be seen most transparently in 
the elegant language of Clifford algebra …". 

Entanglement is related to HyperDeterminants, as described 
in arxiv quant-ph/0206111 by Akimasa Miyake: 
"... multidimensional determinants "hyperdeterminants" ... are 
... related to entanglement measures ...
construct DetA_n of format 2^n (n qubits) ... 
degree ... of homogeneity ... for n ...
2                                 2
4                                 3      ... 3 qubits ...
24                                4      ... 4-qubit case ... 
128                               5
880                               6
6,816                             7
60,032                            8
589,312                           9
6,384,384                        10 ...". 

The n = 8 case corresponds to 2^8 = 256-dim Cl(8) Clifford algebra 
that can be used to build the Lie group E8 from Cl(8)xCl(8) = Cl(16), 
with E8 being the Tesseract Creature of 8x28 + 8x3 = 248 dimensions. 

Click here to read about a 7-grading structure for E8 noticed by Thomas Larsson on reading a paper by Peter West,
which structure has Vector, Lie, Freudenthal (Jordan), and Clifford parts.

In hep-th/0008063, Murat Gunaydin describes

"... a quasiconformal nonlinear realization of E8 on a space of 57 dimensions. This space may be viewed
as the quotient of E8 by its maximal parabolic subgroup; there is no Jordan algebra directly associated with
it, but it can be related to a certain Freudenthal triple system which itself is associated with the "split"
exceptional Jordan algebra J3(OS) where OS denote the split real form of the octonions O .It furthermore
admits an E7 invariant norm form N4 , which gets multiplied by a (coordinate dependent) factor under the
nonlinearly realized "special conformal" transformations. Therefore the light cone, defined by the
condition N4 = 0, is actually invariant under the full E8, which thus plays the role of a generalized
conformal group. ... results are based on the following five graded decomposition of E8 with respect to its
E7 x D subgroup ... with the one-dimensional group D consisting of dilatations ...

g(-2)    g(-1)    g(0)    g(1)    g(2)
 1        56     133+1     56      1  

... D itself is part of an SL(2; R ) group, and the above decomposition thus corresponds to the
decomposition ... of E8 under its subgroup E7 x SL(2;R) ...".

For other exceptional cases:

133-dim E7, the automorphism group of a 112-dim thing Br3(O),
does not have the same structural skeleton as Br3(O),
but needs to have an additional 21-dim structure.

In hep-th/0008063, Murat Gunaydin describes "... a completely explicit conformal Mobius-like nonlinear
realization of E7 on the 27-dimensional space associated with the exceptional Jordan algebra J3(OS) ...
where OS denote the split real form of the octonions O ... with linearly realized subgroups F4 (the
"rotation group") and E6 (the "Lorentz group"). ... [results are] based on a three graded decomposition ...
of E7

133 = 27 + (78+1) + 27

under its E6 x D subgroup ... with the one-dimensional group D consisting of dilatations ...".

78-dim E6, the automorphism group of the 56-dim Fr3(O),
does not have the same structural skeleton as Fr3(O),
but needs to have an additional 22-dim structure.

http://xxx.lanl.gov/abs/hep-th/0008063
http://xxx.lanl.gov/abs/hep-th/0008063
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52-dim F4, the automorphism group of 27-dim J3(O),
does not have the same structural skeleton as J3(O),
but
has the structural skeleton of 2 copies of 26-dim traceless J3(O)o.

28-dim D4 (plus the finite symmetry group S3) 
is
the automorphism group of the 24-dim Chevalley algebra Chev3(O):

          8
          |                                  0    8    8
         28           = automorphisms of     *    0    8
        /  \                                 *    *    0
       8    8

If you take the three 8s of Chev3(O) as corresponding to
the three 8-dim fundamental representations of D4,
that is the vector and two half-spinor representations,
you see that,
not only is D4 (up to finite S3 outer automorphism)
the automorphism group of Chev3(O),
but also
the three 8s of Chev3(O) describe D4.

For example, you can build the 28-dim adjoint of D4 by
taking the wedge product of two of the 8s, as 8/\8 = 28,
which is the same procedure that J. F. Adams used
to construct representations of E8 in his paper
The Fundamental Representations of E8,
Contemporary Mathematics 37 (1985) 1-10,
reprinted in vol. 2 of The Selected Works of J. Frank Adams.

Therefore:

D4 and Chev3(O) are Octonionic Lie and Jordan-like structures
that have a lot of common structure.

F4, E6, E7, E8

J3(O)o, J3(O)=J4(Q)o, J4(Q)
F4 + J3(O)o -> E6 + Cx( J3(O)=J4(Q)o ) + U(1) -> E7 + Qx( J4(Q) ) + SU(2) -> E8

 |                                                         |                   
F4         <-          OP2 + B4          <-         OP1 + D4                   

 

B. N. Allison and J. R. Faulkner, in their paper A Cayley-Dickson Process for a Class of Structurable Algebras (Trans.
AMS 283 (1984) 185-210), say:

"... we obtain a procedure for giving the space Bo of trace zero elements of any ... 28-dimensional degree
4 central simple Jordan algebra B ... the structure of a 27-dimensional exceptional Jordan algebra. ... ".

Ranee Brylinski and Bertram Kostant, in their paper Minimal Representations of E6, E7, and E8 and the Generalized
Capelli Identity (Proc. Nat. Acad. Sci. 91 (1994) 2469-2472), say:

"... there are exactly three simple Jordan algebras J' of degree 4. All three are classical. They are given as
J' = Herm(4,F)c where now F = R, C, or H ... For the three cases we have ...[(using my notation)

F                          dim( J4(F) )
   

R (Real J4(R) )                  10    
C ( Complex J4(C) )              16    
H ( Quaternion J4(Q) )           28    
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]...".

B. N. Allison and J. R. Faulkner, in their paper A Cayley-Dickson Process for a Class of Structurable Algebras (Trans.
AMS 283 (1984) 185-210), say:

"... Suppose B is a 28-dimensional central simple Jordan algebra of degree 4 with generic trace t. Let Bo =
{ b in B | t(b) = 0 } and choose e in Bo such that t(e^3) =/= 0. Then, Bo has the unique structure of a 27-
dimensional exceptional central simple Jordan algebra with identity e ...

... [There] are linear bijections of ... a central simple Jordan algebra of degree 4 ... B ... onto the vector
space of all skew-symmetric 8x8 matrices ... ". [ In the case of 28-dimensional B = J4(Q), the
corresponding vector space would be the 28-dimensional vector space of real skew-symmetric 8x8
matrices, which can be represented as the 28-dimensional D4 Lie algebra Spin(8). ]

 

Therefore,

The 28-real-dimensional degree-4 quaternionic Jordan algebra J4(Q) of 4x4 Hermitian matrices over the
Quaternions

p   D   B   A

D*  q   E   C

B*  E*  r   F

A*  C*  F*  t

where * denotes conjugate and p,q,r,t are in the reals R and A,B,C,D,E,F are in the quaternions Q, and there is a
correspondence between the Jordan algebra J4(Q) and the D4 Lie algebra Spin(8).

The 4x28 = 112-real dimensional Quaternification of J4(Q) can be represented as the Symmetric Space E8 / E7 x
SU(2), with physical interpretation as a theory of Timelike Brane Universes.

 

J4(Q) contains the traceless 28-1 = 27-dimensional subalgebra J4(Q)o that "has the unique structure of" the 27-
dimensional exceptional Jordan algebra J3(O) of 3x3 Hermitian matrices over the Octonions

p   B   A

B*  q   C

A*  C*  r

where * denotes conjugage and p,q,r are in the reals R and A,B,C are in the Octonions O.

The 2x27 = 54-real dimensional Complexification of J3(O) = J4(Q)o can be represented as the Symmetric Space E7 /
E6 x U(1), with physical interpretation as a theory of Spacelike Brane Universes.

 

 

In turn,

J3(O) contains a traceless 27-1 = 26-dimensional subalgebra J3(O)o that can be represented as the Symmetric
Space E6 / F4, with physical interpretation as a theory of the Bohm Potential of the Many-Worlds Quantum Theory.
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Note - Considering the Cayley-Dickson construction of Octonions O as doublings of Quaternions Q, I find it
interesting to compare the Jordan algebra correspondence

J4(Q)o = J3(O)

with the Lie algebra correspondence

Spin(4) = Spin(3)xSpin(3).

 

 

Jordan, Hilbert, D4, and Cl(8)

 As John Baez says:
"... the complex numbers have a distinct advantage ..."
and here I will take that remark out of context to mention a point, 
made by Stephen Adler in his (Oxford 1995) book 
Quaternionic Quantum Mechanics and Quantum Fields (pp.10-11):
"... 
standard quantum mechanics [is formulated] in a complex Hilbert space 
... The special Jordan algebras are equivalent ... to the 
Dirac formulation in ... real, complex, or quaternionic Hilbert space 
... 
the ... exceptional Jordan algebra ... of the 27-dimensional 
non-associative algebra of 3x3 octonionic Hermitian matrices 
... corresponding to a quantum mechanical system over 
a two- (and no higher) dimensional projective geometry that 
cannot be given a Hilbert Space formulation ... 
...
Zel'manov (1983) ... proved that in the infinite-dimensional case 
one finds no new simple exceptional Jordan algebras ...". 

Very roughly and non-rigorously, 
Adler is stating the conventional wisdom that:  

You can't do serious physics with Octonions, 
because 
Octonion non-associativity prevents you from building 
a nice big Hilbert space, with high-order tensor products. 

However, if you "think like a Vegan", 
you will see that,  
although my model has a lot of octonionic structure, 
it does not fail due to those conventional objections. 

Here is a rough outline (ignoring things such as signature) 
of how my model gets high-order tensor products: 

My model is based on the D4 Lie algebra, 
which is the bivector Lie algebra of the Cl(8) Clifford algebra,
which has graded structure:

1    8   28   56   70   56   28    8    1

and total dimension 2^2 = 256 = 16x16 = (8+8)(8+8) 
with 8-dimensional +half-spinors, 8-dimensional -half-spinors, 
8-dimensional vectors, and 28-dim bivector adjoint representation.
 

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/VeganHE.mp3
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Therefore Cl(8) contains all 4 fundamental representations 
of the D4 Lie algebra, with Dynkin diagram 

          8
          |
         28
        /  \
       8    8

and I can (and do) embed all my D4 structures into Cl(8), 
which is nice and real and associative. 
Even further, for any value of N, no matter how large, 
Clifford periodicity 
lets me decompose Cl(8N) as the tensor product of N copies of Cl(8): 

Cl(8N ) = Cl(8) x ...(N times tensor product)... x Cl(8)

Therefore, with my model, 
I can build nice big spaces for real physics using Cl(8N). 

 
Since I see the Hyperstructure of E8 as containing
both E7 Lie and Br3(O) Jordan-like structure,
and
since I use Clifford algebras like Cl(8), which contains D4,
to get large tensor products,
I should say how to fit E8 into Clifford structure.

The most straighforward way is to use

248-dim E8 = 120-dim bivector adjoint of D8 + 128-dim D8 half-spinor

and so embed E8 in the Clifford algebra Cl(16), with graded structure

1 16 120 560 1820 4368 8008 11440 12870 11440 8008 4368 1820 560 120 16 1

and total dimension 2^16 = 65,536 = (128+128)(128+128)

Since Cl(16) = Cl(2x8) = Cl(8)xCl(8)
( For example, 120 = 1x28 + 8x8 + 28x1 and 128 = 8x8 + 8x8. )

E8 can be represented in a tensor product of Cl(8) algebras,
which is consistent with the structures of my physics model.

 
 

 

Early History of the D4-D5-E6-E7-E8 VoDou Physics model:

1971

Physics Today (August 1971, pages 17-18) carries an article describing Armand Wyler's calculation of the
Electromagnetic Fine Structure Constant as 1 / 137.03608... based on the geometry of Bounded Complex
Homogeneous Domains. Although I did not then, and still do not, understand Wyler's physics motivation, ever since I
read about Wyler's work I felt that the geometry of Bounded Complex Homogeneous Domains should prove useful in
making a physics model in which particle masses and force strengths could be calculated.

 

1980

My first efforts at constructing the model were based on faith that exceptional structures ought to be useful in physics.
The 24-cell,
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the only regular polytope in any dimension that is both centrally symmetric and self-dual, impressed me so much that I
took it to be the foundation of the model:

Since the 24 vertices of the 24-cell describe the vertex figure of the Quaternion Integral D4 lattice, I tried to
develop a model with a Lattice SpaceTime having 4-dimensional Quaternionic structure that carried over to its
continuum limit as a smooth 4-dim SpaceTime manifold. In January 1980 the Notices of the American
Mathematical Society (27 (1980) 67) published a Query (no.208) from me saying: "... J. A. Wolf (J. Math.
Mech. 14 (1965) 1033-10470 has shown that there are 4 types of 4-dimensional complete simply connected
Riemannian symmetric spaces with quaternionic structure:

(I) Euclidean 4-space, which has Abelian structure [ the 4-torus T4];
(II) SU(2) / S(U(1)xU(1)) x SU(2) / S(U(1)xU(1)), ... [ S2 x S2 ] ...;
(III) SU(3) / S(U(2)xU(1)), ... [ CP2 ] ...; and
(IV) Sp(2) / Sp(1)xSp(1) ... [ = Spin(5) / Spin(4) = S4 ] ...,

and the noncompact duals of II, III, and IV. ... Can the correspondence between the 4 ty0es of spaces having
quaternionic structure and the 4 forces of phyiscs be used to constuct a unified theory ...?".

Since the 24-cell is the Root Vector Polytope of the 28-dimensional D4 Lie Algebra Spin(8), I tried to develop a
model whose Gauge Bosons were the represented by the 28 infinitesimal generators of Spin(8). In my early
work,

10 formed the Anti-deSitter Lie Algebra B2 = C2 = Spin(2,3) = Sp(2), which could be gauged by the
MacDowell-Mansouri mechanism to produce Gravity with a Cosmological Constant and Torsion;
8 formed the 8 gluons of Color SU(3)
6 formed the 3 weak bosons of the SU(2) Weak force, with

3 of the 6 corresponding to 2 of the 4 polarization directions t,x,y,z and
the other 3 corresponding to the other 2 polarizaitons; and

4 formed the U(1) photon of ElectroMagnetism,
one for each of the 4 covariant polarizations t,x,y,z.

(I have since changed my mind about how the 28 generators of D4 work, in that now I use 16 of them to form U(2,2)
= U(1)xSU(2,2) = U(1)xSpin(2,4) and gauge it to get gravity, with the remaining 12 forming 8 gluons, 3 weak bosons,

and 1 U(1) photon.)

 

 1981

Physics Today (May 1981, pages111-112) published a letter dated 26 January 1981 from me similar in content to the
1980 AMS Notices Query, but adding references to "... the three [quaternionic structures] used by Adler to describe the
electromagnetic, weak, and strong-color fields, plus the one [quaternionic structure] used by Gursey to describe the
gravitational field. ... ".

 

1982-1983
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As far as I know, the following works of Inoue, Kakuto, Komatsu, and Takeshita; of Alvarez-Gaume, Polchinski, and
Wise; and of Ibanez and Lopez are the first purely theoretical calculations of the T-quark mass to be about 130 GeV:  

Inoue, Kakuto, Komatsu, and Takeshita write Aspects of Grand Unified Models with Softly Broken
Suypersymmetry (Prog. Theor. Phys. 68 (1982) 927) (received 10 May 82). They relate supersymmetry to
electro-weak symmetry breaking by radiative corrections and renormalization group equations, and find that the
renormalization group equations have a fixed point.
The fixed point is related to a T-quark mass of about 125 GeV, as was explicitly discussed in 1983 by Alvarez-
Gaume, Polchinski, and Wise, who wrote Minimal Low-Energy Supergravity (Nuc. Phys. B221 (1983) 495-523)
(received 8 Feb 83). Their calculations show that, for electro-weak symmetry breaking to occur, the T-quark
mass must be from 100 GeV to 195 GeV.Moreover, they also note (p. 511) that the renormalization group
equation "... tends to attract the top quark mass towards a fixed point of about 125 GeV."
Work similar to that of Alvarez-Gaume, Polchinski, and Wise was done by Ibanez and Lopez in N=1
Supergravity, the Weak Scale and the Low-Energy Spectrum (Nuc. Phys. B233 (1984) 511-544) (received 8
Aug 83).

 

 1984

On 27 February 1984 my paper "Particle Masses, Force Constants, and Spin(8)" was received by the International
Journal of Theoretical Physics (Int. J. Theor. Phys. 24 (1985) 155-174). It contained the first publication of my
calculation of the truth quark mass as 129.5 GeV. [ More history of Truth Quark mass calculations and experimental analysis can be
found here and here. ]

On 16 October 1984 my paper "Spin(8) Gauge Field Theory" was received by the International Journal of Theoretical
Physics (Int. J. Theor. Phys. 25 (1986) 355-403). It contained some ideas that have remained useful, such as

my calculations of force strengths, particle masses, and Kobayashi-Maskawa constants, and
my initial ideas (learned from David Finkelstein and his student Ernesto Rodriguez at Georgia Tech) about
Clifford Algebra Pregeometry,

as well as some ideas about which I have since changed my mind, such as

details of the Higgs mechanism and weak bosons (for example, I no longer have 3 generations of weak bosons),
and
my thought that the physically important sequence of Lie algebras was D4-B4-F4.
(Other wrong ideas that I had around that time, such as some about chaos and quantum theory, were mercifully
omitted from that paper.)

 This is a link to how my physics model looked in 1992.

My early physics of the D4-B4-F4 chain of Lie Algebras, with 28-dim D4 = Spin(8), 36-dim B4 = Spin(9), and 52-
dim F4, used the fibrations

B4 / D4 = Spin(9) / Spin(8) = S8 corresponding to the vector representation of D4
F4 / B4 = F4 / Spin(9) = OP2 corresponding to the two half-spinor representations of D4

Note that you could look at F4 / Spin(8) as the flag manifolds of all full flags in OP2.

Since there are no larger rank-4 Lie algebras ( A4 = SU(5) being 24-dim and C4 being 36-dim ), the chain stops with
F4. The root vectors of the chain are:

28-dim D4 has 24 root vectors forming a 24-cell.
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28-dim D4, and the finite triality symmetry group S3,
is 
the automorphism group of the 24-dim Chevalley algebra Chev3(O): 
      
      
          8
          |                                  0    8    8
         28           = automorphisms of     *    0    8
        /  \                                 *    *    0
       8    8
      
 
If you take the three 8s of Chev3(O) as corresponding to 
the three 8-dim fundamental representations of D4, 
that is the vector and two half-spinor representations, 
you see that,
not only is D4 (up to finite S3 outer automorphism) 
the automorphism group of Chev3(O), 
but also 
the three 8s of Chev3(O) describe D4. 
For example, you can build the 28-dim adjoint of D4 by 
taking the wedge product of two of the 8s, as 8/\8 = 28, 
which is the same procedure that J. F. Adams used 
to construct representations of E8 in his paper 
The Fundamental Representations of E8, 
Contemporary Mathematics 37 (1985) 1-10, 
reprinted in vol. 2 of The Selected Works of J. Frank Adams. 
Therefore, in my opinion: 
D4 and Chev3(O) are Octonionic Lie and Jordan-like structures 
that are substantially equivalent to each other. 

36-dim B4 has 32 root vectors forming a 24-cell plus 8 vertices.
52-dim F4 has 48 root vectors forming one 24-cell and its dual 24-cell.

52-dim F4, the automorphism group of 27-dim J3(O), 
does not have the same structural skeleton as J3(O), 
but 
has the structural skeleton of 
2 copies of 26-dim traceless J3(O)o. 
The F4 doubling of J3(O)o may be related to 
the fact that the 48-vertex F4 root vector diagram 
is made up of two copies of the 4-dim 24-cell, 
which are dual to each other. 

In the D4-D5-E6-E7-E8 VoDou Physics model, whose relationship to the D4-B4-F4 model can be seen by
considering the symmetric space E6/F4,

the 24 vertices of a 24-cell can represent 24 of the 28 gauge boson generators of Spin(8), and
the 24 vertices of its dual 24-cell can represent

8 first-generation fermion particles; and
8 first-generation fermion anti-particles; and
8-dimensional SpaceTime (reducible to

4-dimensional Physical SpaceTime plus
4-dimensional Internal Symmetry Space).

 

The Jordan algebra approach gives this Structure:

Automorphism Groups ---- of -------------------- Jordan-like Algebras

D4 ---------------- Gauge Bosons --------- Chevalley Algebra Chev3(O)
B4 ------- SpaceTime + Internal Symmetry ------- Jordan Algebra J2(O)
F4 ----------------- Fermions ------------------ Jordan Algebra J3(O)

Although there is no natural Complex Structure in the fibrations B4 / D4 for SpaceTime plus Internal Symmetry Space
and F4 / B4 for representing Fermion Particles and AntiParticles, if you go beyond the D4-B4-F4 chain by the
fibration E6 / F4 whose symmetric space E6 / F4 is part of the Shilov boundary of the bounded domain corresponding
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to E7 / E6xU(1).

E6 / F4 = ( set of OP2s in (CxO)P2 ) with 26-dim structure of J3(O)o

you get a complex structure that can be added to the spaces B4 / D4 and F4 / B4.

E6 --------------- Complex Structure ----- Freudenthal Algebra Fr3(O)

If you use the chain D4-D5-E6, you get complex structure from the beginning, giving this more naturally realistic
Structure:

Automorphism Groups ---- of -------------------- Jordan-like Algebras

D4 ---------------- Gauge Bosons --------- Chevalley Algebra Chev3(O)
D5 ------ SpaceTime + Internal Symmetry -- Freudenthal Algebra Fr2(O)
E6 ---------------- Fermions ------------- Freudenthal Algebra Fr3(O)
E7 --------------- Many-Worlds ----------------- Brown Algebra Br3(O)
----------------------- E8 ------------------------------------------

D5/D4xU(1) = (CxO)P1

E6/D5xU(1) = (CxO)P2 

E7/E6xU(1) = 54-real-dim = 27-complex-dim set of (CxO)P2s in (QxO)P2 =   
           = Hermitian symmetric space corresponding to 
             the bounded symmetric domain of type EVII, 
             which is "... represented ... 
             by the 3x3 Hermitian matrices over the Cayley numbers ..." 
             according to Helgason (1978). 

E8/E7xSU(2) = 112-dim) = set of (QxO)P2s in (OxO)P2

E7 contains the Superstructure, describing the overall structure 
of the Worlds of the ManyWorlds of quantum theory,  
and 
E8 contains, for both chains, the Hyperstructure. 

E8/E7xSU(2) is 112-dim with the structure of Br3(O),
the Jordan-like algebra of which E7 is the automorphism group, 
so that: 
              248-dim E8 contains 112-dim Br3(O) 

Since E7 is a local symmetry group of E8/E7xSU(2), 
it is also true that 
              248-dim E8 contains 133-dim E7. 

Therefore, 
E8 Hyperstructure should be seen as 
an amalgam of both the Lie and Jordan-like algebras E7 and Br3(O) 
also containing as glue the quaternionic SU(2): 

248-dim E8 is made up of 133-dim E7 plus 112-dim Br3(O) plus Quaternionic SU(2).

The lowest dimensional non-trivial representation of E8 is its 248-dim Adjoint representation, which can be seen as
the sum of a 224-dimensional tesseract Jordan-like thing plus a 24-dimensional thing like Chev3(O).

Therefore

E8 contains both of the

Geometric and Algebraic descriptions of the MacroSpace of Many-Worlds

Further, the fibrations D5 / D4xU(1) for SpaceTime and Internal Symmetry Space and E6 / D5xU(1) for representing
Fermion Particles and AntiParticles have natural Complex structure for the calculationally useful geometry of Bounded
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Complex Homogeneous Domains.

 

These structures are related to Graded Lie Algebras.
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according to Amazon.com, to be published in January 2003 under the title "A Taste of Jordan Algebras".
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Tony Smith's Home Page

VoDou Physics

Start with the Standard Model.
Now add Gravity.
Try to Unify the Standard Model with Gravity.

Coleman-Mandula
Supergravity.
Superstrings.
The D4-D5-E6-E7-E8 Model.

3x3 matrices and SL(3,O) = E6
Subtle Triality Supersymmetry.
Ultraviolet Finiteness and Renormalizability.

Dimensional Reduction of Spacetime.
HyperSpace.
Why is it a D4-D5-E6-E7-E8 Model?
Particle masses and Force Constants
What is a Shilov Boundary?
How do you Visualize the D4-D5-E6-E7-E8 Model?
MANY-WORLDS, Quantum Computing and the D4-D5-E6-E7-E8 Model.
D5 and SU(5) Grand Unification
Weinberg Angle
Effective IR and UV Cutoffs
Historical Precedents and Further Description.

Here is how my physics model developed from around 1971.
Here is how my physics model looked in 1992.
Here is SESAPS 2002.

Building Blocks - Geometry - Lagrangian
real hyperfinite II1 von Neumann algebra factor

Here is an Introduction to VoDou Physics.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-
energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

Why is it a D4-D5-E6-E7-E8 VoDou Physics Model ?

 
D4 is a label for the 28-dim Spin(8) Lie algebra, 
   whose 28-dim adjoint representation gives gauge bosons, 
   which can also be described as pairs of Fermion nearest-neighbors. 
   Here are some reasons why Spin(8) is used.  
 
D5 is a label for the 45-dim Spin(1,9) = SL(2,O) Lie algebra, 
   which contains both 28-dim Spin(8) gauge bosons 
   AND 
   Spin(10) / Spin(8) x U(1), whose dimension is 45-28-1=16, 
   the real dimensionality of a bounded complex domain 
   whose Shilov boundary has real dimension 8 
   has real dimension 8 for 4-dimensional physical spacetime
   plus 4-dimensional internal symmetry space.  
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E6 is a label for the 78-dim E6 Lie algebra, 
   which contains both the 45-dim Spin(10) Lie algebra 
   AND
   E6 / Spin(10) x U(1), whose dimension is 78-45-1=32,
   the real dimensionality of a bounded complex domain
   whose Shilov boundary has real dimension 16=8+8 for
   8 fermion particles and 8 fermion antiparticles.  

The "nesting" of  
D4 = Spin(8) inside D5 = Spin(1,9) = SL(2,O) inside E6 

is due to conformal and octonionic structures:

The  part of D5 = Spin(1,9) = SL(2,O)  
that is added to D4 = Spin(8) is 

the coset space D5 / (D4 x U(1)).  
It is a complex space corresponding to 
a bounded complex homogeneous domain

whose Shilov boundary is 8-dimensional.  
 

The fermion particle-antiparticle part of E6 
that is added to D5 = Spin(1,9) = SL(2,O) is 

the coset space E6 / (D5 x U(1)).  
It is a complex space corresponding to 
a bounded complex homogeneous domain

whose Shilov boundary is 8+8 = 16-dimensional.  

If you reduce the original 8-dimensional spacetime 
into associative 4-dimensional Physical Spacetime 
and coassociative 4-dimensional Internal Symmetry Space,
then, 
if you look in the original 8-dimensional spacetime at 
a fermion (First-generation represented by a single octonion)
propagating from one vertex to another,
there are only 4 possibilities for the same propagation
after dimensional reduction:
 
1 - the origin and target vertices are both
in the associative 4-dimensional physical spacetime,
in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion represented
by a single octonion;
 
2(a) - the origin vertex is in the associative spacetime,
and the target vertex in in the Internal Symmetry Space,
in which case there must be a new link from
the original target vertex in the Internal Symmetry Space
to a new target vertex in the associative spacetime,
and a second octonion can be introduced at the original
target vertex in connection with the new link,
so that the fermion can be regarded after dimensional reduction
as a pair of octonions, and 
therefore as a SECOND generation fermion;
 
2(b) - the target vertex is in the associative spacetime,
and the origin vertex in in the Internal Symmetry Space,
in which case there must be a new link to
the original origin vertex in the Internal Symmetry Space
from a new origin vertex in the associative spacetime,
so that a second octonion can be introduced at the original
origin vertex in connection with the new link,
so that the fermion can be regarded after dimensional reduction
as a pair of octonions, and 
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therefore as a SECOND generation fermion;
and
 
3 - both the origin vertex and the target vertex
are in the Internal Symmetry Space,
in which case there must be a new link to
the original origin vertex in the Internal Symmetry Space
from a new origin vertex in the associative spacetime,
and a second new link from the original target vertex
in the Internal Symmetry Space to a new target vertex
in the associative spacetime,
so that a second octonion can be introduced at the original
origin vertex in connection with the first new link,
and a third octonion can be introduced at the original
target vertex in connection with the second new link,
so that the fermion can be regarded after dimensional reduction
as a triple of octonions, and 
therefore as a THIRD generation fermion.
 
As there are no more possibilities, 
there are no more generations.

E7 is the 133-dim Lie algebra of the coset space E7 / (E6 x U(1)) 
      that describes the MacroSpace of Many-Worlds. 

Here is a way of visualizing the Lie Algebras D4, D5, E6, E7 (and E8, as well as B4 and F4) in terms of the Clifford
Algebra Cl(8).

The D4-D5-E6-E7-E8 VoDou Physics model coset spaces E7 / (E6 x U(1)) and E6 / (D5 x U(1)) and D5 / (D4 x
U(1)) are Conformal Spaces. You can continue the chain to D4 / (D3 x U(1)) where D3 is the 15-dimensional
Conformal Group whose compact version is Spin(6), and to D3 / (D2 x U(1)) where D2 is the 6-dimensional Lorentz
Group whose compact version is Spin(4). Electromagnetism, Gravity, and the ZPF all have in common the symmetry
of the 15-dimensional D3 Conformal Group whose compact version is Spin(6), as can be seen by the following
structures with D3 Conformal Group symmetry:

Maxwell's equations of Electromagnetism
Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Further, the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the D3 Conformal
Group Lie Algebra in the same way that the 12-dimensional Schrodinger Lie Algebra is related to the D3 Conformal
Group Lie Algebra.

 

In the D4-D5-E6-E7-E8 VoDou Physics model, 
particle masses and force strengths can be calculated. 

 
For example, 
the tree-level constituent Truth Quark mass is 130 GeV, 
and 
the electromagnetic fine structure constant is 1/137.03608. 

Click here to see
a Summary of Results of D4-D5-E6-E7-E8 model calculations
of Particle Masses and Force Strength Constants.

Particle Masses are calculated by using:

ratios of volumes of bounded complex homogeneous domains and their Shilov boundaries; and
combinatiorial relationships.

Force Strengths are calculated by using:

ratios of volumes of bounded complex homogeneous domains and their Shilov boundaries; and
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mass factors for the weak force and gravity, which mass factors have a visualization (arising from e-mail
discussion with Dick Andersen): Gauge bosons are visualized as going from a source through a medium to a
target:

The weak force mass factor is related to the Higgs mechanism. The Higgs scalar field absorbs some of the
weak bosons as they go through the medium, thus weakening the weak force and producing the weaker
effective weak force that is observed by experiments;
The graviton by itself is long-range and massless, but virtual Planck-mass black holes in spacetime absorb
some of the gravitons as they go through the spacetime medium, thus weakening the gravitational force
and producing the weaker effective gravitational force that is observed by experiments.

My calculations were motivated by earlier work of Armand Wyler, and Walter Smilga has, in March 2003, written a
paper calculating the electromagnetic fine structure constant based on the contraction of a spin-1/2 representation of
the de Sitter group SO(3,2).

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 

WHAT IS A SHILOV BOUNDARY?

 
Such boundaries have been called Silov and Shilov 
(two different transliterations from Russian),
and are also called characteristic manifolds,
Bergman-Shilov boundaries, and (I think) 
distinguished boundaries, and perhaps other things.
 
They are generally subsets of the topological
boundaries of bounded complex domains.
For example, the bounded complex bidisk, or
Cartesian product of two disks, each disk in C, 
is a bounded complex domain in C2.
 
Its Shilov boundary is S1 x S1 , the Cartesian 
product of two circles.
The Shilov boundary can be described as the 
set (a,b) such that both a and b are on a 
bounding circle of one of the disks.
 
Its topological boundary is more complicated:  
the set (a,b) such that either a or b is on a 
bounding circle of one of the disks.
 
What the Shilov boundary is good for is that it is
the minimal subset of the topological boundary 
over which you can integrate an analytic function
to reproduce its interior values by the Poisson kernel.
 
Therefore the Shilov boundary is closely related to 
harmonic functions, Green's functions, etc.
 
There ought to be a good book that discusses
lots of examples and is introductory, 
but if there is, I don't know it.
 
Harmonic Analysis of Functions of Several 
Complex Variables in the Classical Domains by Hua 
(Am. Math. Soc., 1979)
discusses a lot of examples, but is far from introductory.



VoDou Physics D4-D5-E6-E7-E8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/d4d5e6hist2.html[4/16/18, 1:38:05 AM]

 
Also advanced is Geometric Analysis on Symmetric Spaces 
by Helgason (Am. Math. Soc., 1994). 

(There are correspondences between Symmetric Spaces and Bounded Domains.)

 
Harmonic Function Theory by Axler, Bourdon, and Ramey 
(Springer-Verlag, 1992) 
is introductory, but does not do a lot of examples.
 
Edward Dunne has some nice WWW pages 
about related structures, such as 
Hermitian Symmetric Spaces, E8, F4, and SU(2,2).  
 
The Shilov boundaries and related structures are continuum objects.
As such, they are not truly fundamental,
but they are very useful to enable limited minds like mine
to do calculations 
whose results can be compared with experiments. 
 
 
The Shilov boundaries are used in the D4-D5-E6-E7-E8 model 
as compact manifolds that represent spacetime, 
internal symmetry space, and fermion representation space. 
The volumes of the manifolds are useful in calculations 
of particle masses and force strength constants.  
 
The compact manifold that represents 8-dim spacetime 
is RP1 x S7, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(1,9) / (Spin(8)xU(1)). 

Note that S1/Z2 can be described as an orbifold.  

The compact manifold that represents 4-dim spacetime 
is RP1 x S3, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(6) / (Spin(4)xU(1)).  
 
The compact manifold that represents 4-dim internal symmetry space
is CP2, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  SU(3) / (SU(2)xU(1)).  
 
The compact manifold that represents 
the 8-dim fermion representation space  
is RP1 x S7, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(1,9) / (Spin(8)xU(1)).  
 
The manifolds  RP1 x S3  and  RP1 x S7  are 
homeomorphic to  S1 x S3  and   S1 x S7, 
which are untwisted trivial sphere bundles over S1. 
The corresponding twisted sphere bundles are 
the generalized Klein bottles 
Klein(1,3) Bottle  and  Klein(1,7) Bottle. 
 
 
 

 

How do you Visualize the D4-D5-E6-E7-E8 Model of VoDou Physics ?

                   Cl(8N) = 2^(8N) =                                
                                                                    
          = Cl(8)    x ...Ntimes... x   Cl(8)  = (2^8)^N            
                                                                    
2^8 = 256 =   16   x   16  = 1   8    28    56  70  56  28   8   1  
                                                                    
                                 4    16 = U(2,2) = Spin(2,4) x U(1)
   *-*      (8) + (8)                                               
                                 4    12 = SU(3) x SU(2) x U(1)     
*-* or *-* (8,8) + (8,8)                                            
                                                                    
   *-*   (8,8,8) + (8,8,8)                                          

http://www.math.okstate.edu/~dunne/
http://www.math.okstate.edu/~dunne/LieGroups/HermitianSymmetricSpaces.html
http://www.math.okstate.edu/~dunne/LieGroups/E8stuff.html
http://www.math.okstate.edu/~dunne/LieGroups/F4stuff.html
http://www.math.okstate.edu/~dunne/LieGroups/SU22stuff.html
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D4                   D5              E6           E7      

  Spin(8)             Spin(10)                                
    28                 8 (+1+8)       16 (+1+16)    27 (+1+27)
                                     Generation-1             
  Gravity             SpaceTime       Fermions                
  16-U(4)                4               8          MacroSpace
                                     Generation-1     of      
 Standard Model      Internal Space  AntiFermions  Many-Worlds
12-SU(3)xSU(2)xU(1)      4               8                    

Since each of the 3 parts of the model, 
gauge bosons, spacetime, and fermions, 
comes from a representation of the 28-dimensional Spin(8) 
Lie Algebra of the Clifford Algebra Cl(8), 
 
you can visualize any part of it as being 
created from any other part of it, 
spacetime and fermions being related to 
each other by Subtle Triality Supersymmetry: 
 

 
and 
 
the (24+4)=28-dim space of gauge bosons being 
related to 
the 8 + (8+8) = 24-dim space of spacetime + fermions 
by the duality between 
the 24 vertices of a 24-cell 
and 
the 24 cells of a 24-cell (or equivalently 
the 24 vertices of a dual 24-cell):
 

 
 
Therefore everything can be pictured as being
in flux, so to speak, 
with every part being at the same time 
both fundamental and derived. 
 
If you add to that model-in-flux picture 
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the superpositions of all worlds, 
or histories, of the Many-Worlds quantum theory, 
you have the way it should be visualized:  
 
a huge superposition of models-in-flux, 
constrained only by maintaining 
the relationships among the parts 
that come from the underlying Octonionic structure.
 
 
My mind has trouble comprehending that, 
and 
it helps my limited mind to have a fixed reference point.  
 
How I do that is to FIX (in my mind) the 
8-dimensional octonionic spacetime lattice, 
and therefore the 4-dimensional spacetime lattice 
that results from dimensional reduction.  
 
Then I visualize all the model-in-flux structures as 
taking place on the spacetime lattice, 
or really a superposition 
of as many 8-dim lattices as there are Many-Worlds.  
 
Using the FIXED lattice as a reference point 
lets my limited mind see enough detail so that 
I can work out calculations of particle masses 
and force strengths.  That is useful and good. 
 
HOWEVER, it has lead me sometimes to speak of 
the FIXED lattice as being THE FIXED SPACETIME LATTICE. 
 
That is fundamentally incorrect and bad. 
The model is better than that.

 

 

MANY-WORLDS, Quantum Computing, and the D4-D5-E6-E7-E8 VoDou Physics Model.

 
The natural Clifford algebra structure of the D4-D5-E6-E7-E8 model 
produces a Many-Worlds Quantum Theory that can 
also be described by Bohm's Quantum Theory 
with physical particle structure being 
described by Compton Radius Vortex structures. 

To see how the D4-D5-E6-E7-E8 model represents the Many-Worlds Multiverse MacroSpace, start with the usual
configuration space of N copies of spacetime position, in which the Multiverse is N copies of all possible spacetime
positions. Then generalize as follows: Look at each of the N copies separately. Each copy in the usual picture is just a
position in spacetime, which position is in a 4-DIM SPACETIME SPACE. Then note that each position also has a 4-
dim Internal Symmetry Space in which Standard Model Gauge Bosons are represented, so ADD A 4-DIM INTERNAL
SYMMETRY SPACE. Now that we have position and the identity of gauge bosons at the position, we can generalize
further by noting that a fermion particle or antiparticle can be located at each position. Since there are 8 first-
generation fermion particles, electron; red, blue, green up quark; red, blue, green down quark, neutrino and there are 8
corresponding antiparticles, we can generalize by adding an 8-dim representation space for particles and an 8-dim
representation space for antiparticles, so ADD AN 8-DIM FERMION PARTICLE SPACE and AN 8-DIM FERMION
ANTIPARTICLE SPACE. (Note that you can represent second-generation fermions as pairs of first-generation
fermions, and you can represent third-generation fermions as triples of first-generation fermions, so you don't need
more representation spaces for them.) Now, for each of your N particles, you have generalized from a 4-dim
configuration space to a (4+4) + 8 + 8 = 24-DIM GENERALIZED CONFIGURATION SPACE. As jackSarfatti said,
"... Deutsch's multiverse really is, is ... a stack of snapshots ... all connected together by threads ...", so you can let the
threads correspond to strings, then you have string theory in the space of possible outcomes, and you have 24-dim
string theory. Note that this string theory is in 24-dim, not the critical 26-dim, but it is very natural to make it a 26-dim
string theory, as follows: Each of the (4+4), 8, and 8 dim subspaces of the 24-DIM GENERALIZED
CONFIGURATION SPACE has natural Octonion structure, so it can be considered as the 3-dim Octonionic space.
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The natural algebraic structure for quantum state spaces is the Jordan algebra structure, so look at the Jordan algebra of
3-dim Octonionic Space. It is the 27-dimensional space of 3x3 Octonionic Hermitian matrices. If you restrict to the
traceless 3x3 Octonionic Hermitian matrix algebra, you get a 26-dimensional space for Unoriented Closed Bosonic
String Theory. Closed strings are timelike closed loops, and you can use known results from string theory to make a
concrete model of the Bohm SuperImplicate Order or MacroSpace of the Many-Worlds. One concrete result of
working out the consequences of the model is the structure of Quantum Consciousness.

Quantum Information Theory is different from 
Classical Information Theory.  
 
In particular, Cerf and Adami have shown that 
information theory of quantum computers 
can give negative conditional entropies for entangled systems. 
 
Therefore negative virtual information can be carried by particles, 
and quantum information processes can be described by 
particle-antiparticle diagrams much like particle physics diagrams.  
 
How does the D4-D5-E6-E7-E8 Model look in terms of Quantum Information? 
 
First, look at the Clifford Algebras structure 
of the D4-D5-E6-E7-E8 model. 
 
Then, look at the paper of Calderbank, Rains, Shor, and Sloane, 
where they say, given the quantum state space C^2^n of n qubits, 
"... The known quantum codes seemeed to have close connections 
to a finite group of unitary transformations of C^2^n, 
known as a Clifford group, ... [containing] all the transformations 
necessary for encoding and decoding quantum codes.  It is also the 
group generated by fault-tolerant bitwise operations performed 
on qubits that are encoded by certain quantum codes. ..."  
 
Now, look at the example of Steane of the 
Quantum Reed-Muller code  [[ 256, 0, 24 ]], 
which maps a quantum state space of 256 qubits into 256 qubits, 
correcting [(24-1)/2] = 11 errors, and detecting 24/2 = 12 errors.  
Let C(n,t) = n! / t! (n-t)! 
Then 
 
[[ 256, 0, 24 ]] is of the form 
 
[[ 2^n,   2^n - C(n,t) - 2 SUM(0 k t-1) C(n,k),   2^t + 2^(t-1) ]] 
 
[[ 256,   256 - (1+8+28+56+70+56+28+8+1),         16 + 8 ]] 
 
The quantum code [[ 256, 0, 24 ]] can be constructed 
from the two classical Reed-Muller codes (256, 163, 32) and (256, 93, 16), 
which are classical Reed-Muller codes of orders 4 and 3, 
and are dual to each other.  
Due to the nested structure of Reed-Muller codes, 
they contain the Reed-Muller codes of orders 2, 1, and 0 :  
 
 
        Classical Reed-Muller Codes               Order
             of Length 2^8 = 256 
 
(  256,   1+8+28+56+70+56+28+8+1,      1 )          8
(  256,   1+8+28+56+70+56+28+8,        2 )          7  
(  256,   1+8+28+56+70+56+28,          4 )          6  
(  256,   1+8+28+56+70+56,             8 )          5  
(  256,   1+8+28+56+70,               16 )          4
(  256,   1+8+28+56,                  32 )          3  
(  256,   1+8+28,                     64 )          2  
(  256,   1+8,                       128 )          1  
(  256,   1,                         256 )          0  
 
 
In the Lagrangian of the D4-D5-E6 physics model: 
 
the Higgs scalar 
prior to dimensional reduction 
corresponds to the 
0th order classical Reed-Muller code (256, 1, 256), 
which is the classical repetition code; 
 
the 8-dimensional vector spacetime 
prior to dimensional reduction 

http://xxx.lanl.gov/abs/quant-ph/9512022
http://xxx.lanl.gov/abs/quant-ph/9601025
http://xxx.lanl.gov/abs/quant-ph/9608006
http://eve.physics.ox.ac.uk/ASGhome.html
http://xxx.lanl.gov/abs/quant-ph/9608026


VoDou Physics D4-D5-E6-E7-E8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/d4d5e6hist2.html[4/16/18, 1:38:05 AM]

corresponds to non-0th-order part of the 
1st order classical Reed-Muller code (256, 9, 128), 
which is dual to 
the 6th order classical Reed-Muller code (256, 247, 4), 
which is the extended Hamming code, 
extended from the binary Hamming code (255, 247, 3), 
which is dual to the simplex code (255, 8, 128) ; 
 
the 28-dimensional bivector adjoint gauge boson space 
prior to dimensional reduction 
corresponds to the non-1st-order part of the 
2nd order classical Reed-Muller code (256, 37, 64) ; 
 
and 
 
the 8 first generation fermion particles and 
8 first generation fermion antiparticles 
of the 16-dimensional full spinor representation   
of the 256-dimensional Cl(0,8) Clifford algebra 
corresponds to the distance of the 
classical Reed-Muller code (256, 93, 16), 
as well as to the square root of 256 = 16x16, 
and to the 16-dimensional Barnes-Wall lattice.  
 
The other 8 of the 16+8 = 24 distance of 
the quantum Reed-Muller code [[ 256, 0, 24 ]]
corresponds to the 8-dimensional vector spacetime, 
and to the 8-dimensional E8 lattice.  
 
The total 24 distance of 
the quantum Reed-Muller code [[ 256, 0, 24 ]]

corresponds to the 24-dimensional Leech lattice,

and to the classical extended Golay code (24, 12, 8) .

 

D5 and SU(5) Grand Unification 

The Spin(1,9) D5 of the VoDou D4-D5-E6-E7-E8 physics model is related to

SU(5) Grand Unification ;
Proton Decay;
SU(5) GUT Monopoles; and
the Wesson force.

 

Coleman-Mandula

 

John Baez, in a 2002 post to the sci.physics.research thread Coleman-Mandula theorem, says:

1 - "... The powerful Coleman-Mandula theorem states that within the framework of Lie algebras, there is no
way to unify gravity with the gauge symmetries which describe the strong and electroweak interactions. ...".
2 - "... supersymmetry defeats "the powerful Coleman-Mandula theorem" ...".

I agree with statement 2, since supersymmetric Lie algebra models evade Coleman-Mandula by adding fermionic
generators in the unified theory, thus expanding the unification algebra from Lie to superLie, and therefore

http://math.ucr.edu/home/baez/README.html
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considering the 4-dim structure gravity x standard model (trivially commuting in a not-very-unified-way) to be
embedded (presumably at some higher energy level) in a unifying superLie algebra with respect to 4-dim spacetime,

 

However, I disagree with statement 1, because it does not take into account unification by

combining Gravity ( including the 4-dimensional Lorentz Lie algebra Spin(1,3) ) and the Standard
Model SU(3)xSU(2)xU(1) acting on a 4-dimensional Physical SpaceTime

into a unified Lie algebra acting on a higher-dimensional SpaceTime, as is done by my D4-D5-E6-
E7-E8 VoDou Physics model in which the unification SpaceTime is 8-dimensional and the unified Lie
algebra is 28-dimensional Spin(1,7), which is the Lorentz Lie algebra for that 8-dimensional
spacetime.

 

In other words, in my view, Coleman-Mandula does not any more (or less) support supersymmetry than it supports my
D4-D5-E6-E7-E8 VoDou Physics model.

 

The best reference that I know for a proof of the Coleman-Mandula theorem is Steven Weinberg's book The
Quantum Theory of Fields, Vol. III (Cambridge 2000). Beginning at page 12,

Weinberg gives "... a proof of the celebrated theorem of Coleman and Mandula ... Phys. Rev. 159, 1251 (1967)
... that the only possible Lie algebra (as opposed to super-algebra) of symmetry generators consists of

the generators Pu and Juv of translations and homogeneous Lorentz transformations ... in theories
with only massless particles there is also the possibility that in addition to the generators Pu and Juv there are additional
generators D and Ku that fill out the Lie algebra of the conformal group ... ,
together with possible internal symmetry generators, which commute with Pu and Juv and act
on physical states by multiplying them with spin-independent, momentum-independent Hermitian
matrices.

By 'symmetry generators' here is meant any Hermitian operators:

that commute with the S-matrix;
whose commutators are also symmetry generators;
which take one-particle states into one-article states; and
whose action on multiparticle states is the direct sum of their action on one-particle states ... .

A further technical requirement will be ... needed ... Coleman and Mandula made the 'ugly technical
assumption' that the kernels Aa(p'p) ...[of] any symmetry generator ... are distributions, which means that
each can contain at most a finite number Da of derivatives of delta4(p' - p). To put this another way, each
symmetry generator Aa is assumed to act on one-particle states as a polynomial of order Da in the [partial]
derivatives d/dpu with matrix coefficients at this point that are allowed to depend on momentum and spin.

Apart from the general principles of relativistic quantum mechanics ... the only other assumptions needed
in this proof are:

Assumption 1 For any M there are only a finite number of particle types with mass less than M.
Assumption 2 Any two-particle state undergoes some reaction at almost all energies (that is, at all
energies except perhaps an isolated set.
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Assumption 3 The amplitude for elastic two-body scattering are analytic functions of the scattering
angle at almost all energies and angles. ...

... Strictly speaking, this assumption is not satisfied in theories with infrared divergences such as quantum
electrodynamics, where ... the S-matrix element for any one scattering process involving charged particles actually
vanishes, except for elastic forward scattering. In Abelian gauge theories like electrodynamics this problem can be
avoided by applying the Comeman-Mandula theorem to the theory with a fictitious gauge boson mass, and then
working only with 'infrared-safe' quantities like masses and suitable integrated cross-sections that are finite in the
limit of zero gauge boson mass. There is no problem in non-Abelian gauge theories like quantum chromodynamics,
in which all massless particle are trapped -- symmetries if unbroken would only govern S-matrix elements for
gauge-neutral bound states, like the mesons and baryons in quantum chromodynamics. As far as I know, the
Coleman-Mandula theorem has not been proved for non-Abelian gauge theories with untrapped massless particles,
like quantum chromodynamics with many quark flavors. ...

... It is not necessary to assume that the S-matrix is governed by a local quantum field theory. ...".

 

Note that Coleman-Mandula is consistent with non-local quantum theories, such as the Bohm-Nelson-Many-
Worlds theory that I like.

 

Also, at pages 382-384, Steven Weinberg says:

"... The proof of the Coleman-Mandula theorem ... makes it clear that the list of possible bosonic
symmetry generators is essentially the same in d > 2 spacetime dimensions as in four spacetime
dimensions: in an S-matrix theory of particles, there are only the momentum d-vector Pu, a Lorentz
generator Juv = -Jvu ( with u and v here running over the values 1, 2, ... , d-1, 0 ), and various Lorentz
scalar 'charges' ...

The anticommutators of the fermionic symmetry generators with each other are bosonic symmetry
generators, and therefore must be a linear combination of the Pu, Juv, and various conserved scalars. ...

We will first prove that the general fermionic symmetry generator must transform according to the
fundamental spinor representations of the Lorentz group ... and not in higher spinor representations, such
as those obtained by adding vector indices to a spinor. ... Here we will use an argument of Nahm, which ...
applies in any number of dimensions.

Since the Lorentz transform of any fermionic symmetry generator is another fermionic symmetry
generator, the fermionic symmetry generators furnish a representation of the homogeneous Lorentz group
... or, strictly speaking, of its covering group Spin(d-1,1). ... consider the anticommutator {Q,Q*} of any
fermionic symmetry generator Q with its Hermitian adjoint. According to the Coleman-Mandula theorem,
it is at most a linear combination of Pu, Juv, and scalars. ...[some of Weinberg's details are here omitted by me in this
quote]... all the ...[commutation coefficients of Q with the Juv].... are +/- 1/2. The only irreducible
representations of the homogeneous Lorentz group with all ...[commutation coefficients of Q with the
Juv].... equal to +/- 1/2 are the fundamental spinor representations, so Q must belong to some direct sum
of these representations.

We can also use this approach to show that the fermionic generators Q all commute with the d-momentum
Puv. ...".

 

Note that Coleman-Mandula is consistent with my D4-D5-E6-E7-E8 VoDou Physics model

in which the unification SpaceTime is 8-dimensional and the unified Lie algebra is 28-dimensional Spin(1,7), which
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is the Lorentz Lie algebra for that 8-dimensional spacetime, and

in which the fundamental first-generation fermions are represented by the 8+8 = 16 spinor representations of
Spin(1,7).

 

 

Further, at pages 2 and 397-398, Steven Weinberg says:

"... the Coleman-Mandula theorem does not apply ...[to]... theories that involve extended objects ...

... p-Branes ... stable extended objects ... can carry conserved bosonic quantities other than those allowed
by the Coleman-Mandula theorem ...".

 

Note that the Compton Radius Vortices of the D4-D5-E6-E7-E8 VoDou Physics model are extended objects to
which the Coleman-Mandula theorem does not apply within their structure,

and that the Coleman-Mandula theorem does not apply at the Planck length where 4-dimensional Physical SpaceTime
breaks down into a fundamental HyperDiamond lattice structure and combines with 4-dimensional Internal Symmetry

Space to form the unified 8-dimensional SpaceTime and its fundamental E8 lattice structure.

 

 

Historical Precedents and Further Description:
The mathematical structures used in the D4-D5-E6-E7-E8 model 
TOE are much like the structures of: 
 
IFA              -  256-dimensional Cl(0,8) Clifford Algebra; 
Wei Qi           -  Spin(8) vector HyperDiamond lattice; 
I Ching          -  Spin(8) bivector gauge bosons; 
Tai Hsuan Ching  -  Spin(8) spinor fermions; 
Tarot            -  78-dimensional E6.    
 

Maxwell said "... cubic surfaces! By threes and nines Draw round his camp your seven-and-twenty lines The seal of
Solomon in three dimensions. ... we the form may trace Of him whose soul, too large for vulgar space, In n dimensions
flourished unrestricted. ...". The symmetry of the 27-line configuration is the same as that of the Weyl group of the E6
Lie algebra that is fundamental to the D4-D5-E6-E7-E8 physics model.

 

The D4-D5-E6-E7-E8 VoDou Physics model describes:

Our 4-dimensional Physical SpaceTime;
4-dimensional Internal Symmetry Space;
SU(3)xSU(2)xU(1) Gauge Bosons, Gravity, the Higgs Mechanism, and Complex Propagator Phase;
3 Generations of Musaka/Ganesha Fundamental Elementary Fermion Particles.

The Musaka/Ganesha Particles are NOT the Gaja/Ganesha Physical Electrons, Neutrinos, and Quarks, but are the
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Musaka/Ganesha Virtual Sea and Valence Particles in the Gaja/Ganesha Compton Vortices that are the Physical
Electrons, Neutrinos, and Quarks. The Ganesha terminology is based on works of Sidharth, who described Physical
Elementary Particles as Compton Vortices.

Click Here to see motivation for the terminology Musaka, Gaja, and Ganesha.

Click Here to see my view of the relationships among

Musaka/Ganesha Fundamental Elementary Particles,

Gaja/Ganesha Physical Compton Vortex Elementary Particles,

GravitoEM Static Region Gaja/Ganesha Compton Vortex Phenomena, and

GravitoEM Induction Region Gaja/Ganesha Compton Vortex Phenomena.

 

The Basic Building Blocks of the D4-D5-E6-E7-E8 VoDou Physics model are:

 
DIVISION ALGEBRAS - the largest division algebra, 
                    the octonions, are reflexive/recursive 
                    in that the 7 octonion imaginaries 
                    correspond to the 7 associative triples; 
 
MATRIX ALGEBRAS - symmetric JORDAN ALGEBRAS and 
                  antisymmetric LIE ALGEBRAS -  
                  the 248-dimensional E8 Lie Algebra 
                  is the largest exceptional Lie algebra.  
                  It is reflexive/recursive 
                  in that its fundamental representation 
                  is its adjoint representation; 
 
HYPERDIAMOND LATTICE - Lattice structures include 
           the D4 lattice that corresponds to "integral" quaternions, 
           and
           the E8 lattice that corresponds to "integral" octonions, 
           and has the same (finite) Coxeter/Dynkin diagram 
           as the E8 Lie algebra, 
           and  
           the 27-dim MacroSpace has a 26-dim subspace that 
           corresponds to the Lorentz Leech lattice /\25,1 
           of the Jordan algebra J3(O)o. 
           /\25,1 is reflexive/recursive 
           in that its Coxeter/Dynkin diagram 
           is the (infinite) Leech lattice /\24.  
           /\24 gives the Golay Code, and 
           the 196,560 units of /\24, 
           plus 300 = symmetric part of 24x24, plus 24, 
           give 196,884 
           which is the dimension of a representation space 
           of the largest sporadic finite simple group, 
           the Monster; 
 
and 
 
CLIFFORD ALGEBRAS - from which the other structures can be derived, 
                    and which have the periodicity property 
                    Cl(N+8) = Cl(N) x CL(8). 
 

 

The D4-D5-E6-E7-E8 VoDou Physics model has the Geometry of the A-D-E series:

Symmetric Space      Dimension          Physical Interpretation
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A0=D1                 1 Real           U(1) Electromagnetism
A1=B1=C1              3 Real              SU(2) Weak Force 
A2                    8 Real              SU(3) Color Force 
A3=D3                15 Real                Gravity+Higgs 
D4                   28 Real        Gravity+Higgs+phase/U(1)xSU(2)xSU(3) 
D5 / D4xU(1)          8 Complex               SpaceTime
E6 / D5xU(1)         16 Complex               Fermions
E7 / E6xU(1)         27 Complex          MacroSpace of ManyWorlds
E8 / E7xSU(2)        28 Quaternionic    MacroSpace Geometry+Algebra

These structures are motivated by Saul-Paul Sirag's ideas about Weyl groups, A-D-E, and E7, and lead to Jack
Sarfatti's Back-Reaction structures in MacroSpace.

Prior to dimensional reduction of spacetime from 8-dimensional to 4-dimensional,

the Lagrangian for the D4-D5-E6-E7-E8 VoDou Physics model is

the Integral over the Cl(1,7) vector 1+7=8-dimensional SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG

where

d is the 8-dim covariant derivative
P is the scalar field
F is the adjoint Spin(8) curvature
S' and S are half-spinor fermion spaces
D is the 8-dim Dirac operator
GF is the gauge-fixing term
GG is the ghost term,

plus a topological Pontrjagin term.

The Pontrjagin term represents Instantons in 8-dimensional spacetime that is locally R8, so that the Instantons have as
boundary the 7-sphere S7. Since, after dimensional reduction of spacetime from 8 to 4 dimensions, the Pontrjagin term
goes into the Spin(6) conformal gravity sector of the D4-D5-E6 physics model, it does not go to the SU(3) color force
sector. Therefore, the SU(3) color force Sector has no THETA-term and the D4-D5-E6 physics model has no
theoretical THETA-CP problem.

After dimensional reduction to 4-dimensional spacetime, the S7 Instanton boundary is factored by the Hopf fibration
S3 -} S7 -} S4 into an Instanton with S3 boundary in 4-dimensional spacetime that is locally R4, plus an S4 part
related to 4-dimensional Internal Symmetry Space.

Reduction also produces, for each World of the Many-Worlds, a 4-dimensional lattice Spacetime with MacDowell-
Mansouri Gravity, a Higgs Mechanism, and a Complex Propagator Phase;

a 4-dimensional lattice Internal Symmetry Space with 8 Color Force Gluons, 3 Weak Force Bosons, and a Photon that
live on the links of the lattice Spacetime; and 3 generations of 8 Fermion Particles and 8 Fermion AntiParticles that
live on the vertices of the lattice Spacetime.

Effective IR and UV Cutoffs

The D4-D5-E6-E7-E8 VoDou Physics model has an effective low-energy Infrared cutoff at the scale of our Universe,
and also an effective high-energy HyperDiamond Feynman Checkerboard lattice Ultraviolet cutoff at the Planck

http://www.qedcorp.com/pcr/pcr/saul.html
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energy scale. 

 

With respect to an Ultraviolet Cutoff, Richard Feynman says, in his book QED (Princeton 1985, 1988), at page 129:

"... perhaps the idea that two points can be infinitely close together is wrong ... If we make the minimum
possible distance between two points as small as 10^(-100) centimeters ... the infinities disappear ... but
other inconsitencies arise, such as the total probability of an event adds up to slightly more or less than
100%, or we get negative energies in infinitesimal amounts. It has been suggested that these
inconsistencies arise because we haven't taken into account the effects of gravity - which ... become
important at distances of 10^(-33) cm. ...".

The 10^(-33) cm distance cited by Feynman is equivalent to a Planck energy scale (10^19 GeV) effective high-energy
HyperDiamond Feynman Checkerboard lattice UltraViolet cutoff.

 

With respect to an Infrared Cutoff, Sidney Coleman's Harvard lectures, plus Robert Brandenburger's homework
solutions, as compiled by Robin Ticciati of Maharishi University says, in his book Quantum Field Theory for
Mathematicians (Cambridge 1999), at pages 590, 589, 595:

"... the infrared blowup is effectively renormalized by the bremsstrallung contribution which slips into any
experiment due to the finite resolution of the apparatus ... Lorentz invariance is broken by the apparatus,
and this is reflected in every aspect of the cut-off theory .. Faddeev-Popov quantization must be
supplemented by an infrared regularization which either breaks gauge invariance with a photon mass or
breaks Lorentz invariance with a momentum cut-off ... infrared divergences ... are always eliminated when
we estimate the finite resolution of the apparatus and compute the inclusive differential cross section. In
QED, this means adding to the main process any indistinguishable bremsstrahlung processes. ...".

Some of my discussions with Jack Sarfatti have involved illustrative examples of Universe-scale Infrared cutoff
phenomenology, such as relating the minimum energy of a photon or neutrino of any other wave/particle) to the scale
of our Universe:

If E = h / L , where L is wavelength, and if you take L to be the scale of ourUniverse L = 1 / H then, since h = 3.6 x
10^(-21) MeV sec (from PDG 2002 Review of Particle Physics) and H = 10^(-28) cm^(-1), then

E = h / L = h H = 3.6 x 10^(-49) MeV sec / cm = 3.6 x 10^(-43) eV sec / cm

and, multiplying by c = 3 x 10^10 cm / sec to get rid of the sec / cm ,

h H c = h c / L(now )= 10^(-32) eV

is the minimum energy of any particle, including the energy of the lightest boson (the photon) or fermion
(the neutrino) at the present stage in the evolution of our universe when L(now) = 10^28 cm.

Even if you go back to the End of Inflation when the scale of our universe was (very roughly) on the order of 10 cm it
seems that the scale of our universe L(InflationEnd) = 10 cm = 10^(-27) L(now) we would have

E = h / L(InflationEnd) = 10^(-32) eV / 10^(-27) = 10^(-5) eV

so that the minimum neutrino or photon mass, due to the effective Infrared Cutoff of the finite scale of our
Universe at the time of the End of Inflation, would be only 10^(-5) eV.

 

http://www.stardrive.org/
http://pdg.lbl.gov/
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Tony Smith's Home Page

In December 2001, Gary Ford sent me an e-mail message (with copies to Jack Sarfatti and to Neil Boyd) forwarding a question from Kklingon:

"Does anyone know something about why the proton is 1836 times more massive than an
electron?"

I replied, based on my D4-D5-E6-E7-E8 VoDou Physics model, and several messages were exchanged. Thanks to Gary Ford for forwarding to
me many messages from Jack Sarfatti that my e-mail server did not receive directly, and for also including some others, such as Saul-Paul Sirag
and R. M. Kiehn. Jack Sarfatti asked a lot of provocative questions, such as:

Interesting calculation Tony, but it needs motivation. What is the physical idea here?
Can you give some pedagogical discussion on Shilov Boundaries?
In Jack Sarfatti's theory the "cosmological constant" /\ becomes a locally variable and controllable cosmological field /\(x). Can you get
that?
In post quantum theory, IT and BIT co-determine each other.

The "lattice" is "IT", i.e discrete pre-geometry that is the generalization of a Bohm "particle" or "classical field configuration".
IT is piloted by a BIT Bohm "super potential" (for continuum field theory) and vice versa.

In trying to respond to Jack Sarfatti's questions and comments, my writings evolved into this (sometimes a bit oversimplified for clarity)
exposition of my D4-D5-E6-E7-E8 VoDou Physics model.

Table of Contents:

Fermion Mass Ratios
Proton/Electron mass ratio of about 1836

Geometric Factors
Combinatorial Factors of 3 Generations

Quark Mass Ratios in 3 Generations
Shilov Boundaries
Gravity, Higgs, and Gauge Bosons
Clifford Algebra Structure
Lagrangian
String, M, and F Theories

Octonion J3(O)o String Theory in 26 dimensions
Octonion J3(O) M-Theory in 27 dimensions
Quaternion J4(Q) F-Theory in 28 dimensions

Geometric and Physical Interpretations
Generalized Bohm Quantum Theory with NonLinear Back-Reaction
Timelike Branes
Spacelike Branes

Universes, Branes, and Dimension Size
Gravity at Various Scales

 

During the e-mail exchanges, R. M. Kiehn noted that "... Sir A. Eddington computed the proton to electron mass ratio
to 5 decimal places before WW II ...",

which led me to comment that Eddington (who died in 1944) did not know of quarks or the Standard Model, and was
therefore at a disadvantage in trying to build a fundamental physics model.

http://www.swimp.org/
http://www.stardrive.org/
http://www.rialian.com/rnboyd/index.htm
http://www.swimp.org/
http://www.stardrive.org/
http://www22.pair.com/csdc/car/carhomep.htm
http://www.stardrive.org/
http://www.stardrive.org/
http://www.stardrive.org/
http://www22.pair.com/csdc/car/carhomep.htm
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However, C. W. Kilmister, on page 192 of his book Eddington's Search for a Fundamental Theory (Cambridge 1994),
says: "... Eddington was entranced then by what I have come to think of as the 'magic' of the Clifford algebras and he
continued to be so. I mean by 'magic' the perplexing way in which the algebra seems to provide a unifying raison
d'etre for a diverse collection of results. ...",

which leads me to comment that if Eddington had had the benefit of observations and theory of the Standard Model,
those observations and theoretical ideas might have forced him (as they did me) to look beyond the small Clifford
algebras of Pauli or Dirac matrices to higher-level Clifford algebras, and to realize that periodicity implies that Cl(8) is
a good fundamental building block for a physics model.

After reading the exchange of e-mail messages, I was very pleased to receive from R. M. Kiehn a message saying:

"... Tony ... I have always had the gut feeling that the folks who do quark theory, etc., ... are whistling in
the dark unless they can produce the mass ratio of the electron to the proton.

I am very impressed that you have determined a way to do this. ...".

Fermion Mass Ratios

Why is a proton 1836 times more massive than an electron?

For details of my calculations for 
the down (and up) quark constituent mass ratio
to the the electron mass, click here. 

The result is

6 V(S^7 x  RP^1) = 2 pi^5 = 612.04

where V(S^7 x RP1) is the volume of the 7-sphere times RP1,
where RP1 is real projective 1-space.

S^7 x RP1 is the Shilov boundary of a bounded complex domain
that is a fermion representation space 
in the D4-D5-E6-E7-E8 VoDou Physics model.

In the D4-D5-E6-E7-E8 VoDou Physics model the proton 
has 3 valence constituent quarks, so that 
the proton mass is 3 times the mass of up and down quarks
(the up and down quark constituent masses being equal),
and the proton/electron mass ratio is calculated to be

3 x 2 pi^5 = 6 pi^5 = 1,836.12

Please do NOT confuse the constituent mass of quarks with the current mass of quarks. Often, in text-books and such, only the current masses are
given, which can be quite different from constituent masses. (For example, the current masses of up and down quarks might be stated to be only a
few MeV, and not equal to each other.) To see some of my discussions about current vs. constituent masses, click here. Further, the distinction is
described in some standard texts, such as for example, Introduction to High Energy Physics, by Donald H. Perkins (4th edition, Cambridge 2000)
at pages 24-25.

There are two main ideas used in my model for such calculations:

1 -

The representation space for first-generation fermion particles
has a corresponding compact geometrical structure 
that looks like S1 x S7 (which is topologically equivalent to RP1 x S7). 

Since the electron has only electric charge,
it only "fills up" or "uses up" part of that geometrical space.

Since the quarks (up and down) have both electric charge and
color charge, they "fill up" or "use" more of that space.

http://www22.pair.com/csdc/car/carhomep.htm
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The mass ratio of up/down quark to electron
is the ratio of the volumes "used" or "filled up" by each.

As to the neutrino, it has no electric or color charge,
so its "tree-level" mass is zero (although effectively it
can get a small mass by higher-order processes).

2 -

As to second and third generations,
their relative masses are determined by combinatorial rules
that are based on the idea that 

8-dim high-energy spacetime
"reduces" at our energies to

4-dim physical spacetime plus 4-dim internal symmetry space.

A first generation fermion * lives only in 4-dim physical space,
in that its path begins and ends only in 4-dim physical space,

        4-dim internal symmetry space

*---*   4-dim physical spacetime     

and its path has only one link from beginning 4-dim physical
spacetime point to ending 4-dim physical spacetime point

the 8 first generation fermion particles correspond to the
8 octonion basis elements as follows:

  Octonion                  Fermion     
Basis Element               Particle    

 
     1                     e-neutrino   

 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 

 
     E                      electron    

 
     I                  red  down  quark
     J                green  down  quark
     K                 blue  down  quark

Since the path of a first generation fermion particle has only
one link, it looks like a single octonion basis element.

A second generation fermion * lives partly in 4-dim spacetime,
and partly in 4-dim internal symmetry space,
in that its path begins in 4-dim physical space
and ends in 4-dim internal symmetry space with a connection to our
4-dim physical space, the connection being shown below as the vertical link
(or vice versa).

   *   4-dim internal symmetry space
  / |                                
 /  |                                
*   *   4-dim physical spacetime     

Since the path of a second generation fermion particle has 2 links,
a second generation fermion particle looks like
a pair of octonion basis elements.

A third generation fermion * lives in 4-dim internal symmetry space,
in that its path begins and ends in 4-dim internal symmetry space with
connections to our 4-dim physical space,
the connection being shown below as the vertical link.
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*---*   4-dim internal symmetry space
|   |                                
|   |                                
*   *   4-dim physical spacetime     

Since the path of a third generation fermion particle has 3 links,
a third generation fermion particle looks like
a triple of octonion basis elements.

For example,

the single octonion basis element {i} corresponds to a red up quark
and
the single octonion basis element {I} corresponds to a red down quark.
Since up quarks and down quarks each correspond
to one single octonion element, their masses are equal.

the 3 pairs {1,J} and {J,1} and {J,J} make up the green strange quark,
and
the 51 mixed pairs such as {J,k} make up charm quarks.
Since there are 51/3 = 17 mixed pairs for each color of charm quark,
the charm quark is 17/3 = 5.67 times as massive as the strange quark.

the 7 triples {1,K,1} and {K,K,1} and {K,K,K} etc.
make up the blue beauty quark
and
the 483 mixed triples such as {K,j,I} make up truth quarks.
Since there are 483/3 = 161 mixed pairs for each color of truth quark,
the truth quark is 161/7 = 23 times as massive as the beauty quark.

 

For a web page with more details, click here.  

Again, please note that the quark masses are calculated as constituent masses, NOT as current masses. To see some of my discussions about current
vs. constituent masses, click here. Further, the distinction is described in some standard texts, such as for example, Introduction to High Energy
Physics, by Donald H. Perkins (4th edition, Cambridge 2000) at pages 24-25.

Also, please note that I prefer the terms beauty and truth for the third generation quarks, instead of the terms bottom and top preferred by Fermilab
etc.

Can you give some pedagogical discussion on Shilov boundaries? ...".

Shilov boundaries are best understood intuitively by considering
a very simple example: the unit disk.

Consider the 2-real-dim 1-complex-dim unit disk.

Its topological boundary is the 1-real-dim unit circle,
and
the 1-real-dim unit circle is also its Shilov boundary.

When you go to more complicated bounded domains,
often the Shilov boundary is only a subset of the topological boundary.

The property of the unit circle that you need to generalize
to get a Shilov boundary is NOT "topological boundary",
but
is the minimal "thing" on which,
if you know the values of an analytic function f(z) on the "thing",
you can find the values of f(z) on ALL the disk
by using the Poisson kernel and integrating over the "thing".
In other words,
the values of an analytic function on the ENTIRE space (unit disk)
is completely determined by its values on the Shilov boundary (circle).

You can readily see that the Shilov boundary is usually
a proper subset of the topological boundary
by considering the Cartesian product of two unit disks D1 x D1.
Its Shilov boundary is the Cartesian product of two circles S1 x S2,
which is clearly a proper subset of the topological boundary.
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The relevance to physics is that the unit disk, and other
bounded complex domains, have natural Laplacian-type operators
that operate on them in natural ways.

My "big high-energy spacetime" has 8 complex dimensions,
represented in compact form by  

Spin(10) / Spin(8) x U(1)

where Spin(8) is a local symmetry with 28 generators,
which, after reduction to 4-dim spacetime, become

  16 which will give a local U(2,2) = Spin(2,4) symmetry
  (that is where the math similarity to Penrose twistors comes in)
  that gives conformal-group gravity plus a Higgs mechanism and

  12 which will give the gauge bosons of the SU(3)xSU(2)xU(1)
  standard model.

The 8-complex-dimensional "big high-energy spacetime" has
an 8-real-dimensional Shilov boundary that looks like S1 x S7.

The Shilov boundary S1 x S7 is the geometry of the
8-real-dimensional vector representation of Spin(8).

Recall that 28-real-dim Spin(8) is the bivector part
of the real Clifford algebra Cl(8), with graded structure

1   8   28   56   70   56   28   8   1

The first 8 corresponds to the vector representation S1 x S7.

To get fermions, you have to look at the two half-spinor representations
of Spin(8), which each have dimension
(1/2) sqrt(1+8+28+56+70+56+28+8+1) = (1/2) sqrt(256) = (1/2) 16 = 8.

By Triality (full Triality is unique to Cl(8)),
the vector S1 x S7 is isomorphic to each of the 8-real-dim half-spinor reps.

Therefore,
the first-generation fermion particles are represented by S1 x S7
of one of the half-spinor reps,
and
the antiparticles by another copy of S1 x S7.

That is how the 8-real-dim S1 x S7 comes to represent the 
neutrino, electron, and red,blue, and green up and down quarks.

The 8-real-dim S1 x S7 of  "big high-energy spacetime" 
is reduced (at our low energies) to two 4-dim spaces:

S1 x S3 for 4-real-dim physical spacetime
and

CP2 for 4-real-dim internal symmetry space
(CP2 is sort of like S4, but with structure at infinity that

is consistent with the complex projective plane CP2)
on which SU(3) and SU(2) and U(1) are represented

as consistent with CP2 = SU(3) / SU(2)xU(1).

All this complex math structure is actually necessary and useful (not usless fancy-schmanzy math) because, among
other things, it gives

a nice prescription for writing down an 8-dim Lagrangian 
in  "big high-energy spacetime" whose components are:

integral over the S1 x S7 8-real-dim vector spacetime

of

gauge boson curvature term using covariant derivative and
the 28 gauge bosons of Spin(8)

plus



VoDou Physics D4-D5-E6-E7-E8

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Dec2001physemail.html[4/16/18, 1:38:08 AM]

fermion term using the fermion particle and antiparticles acted
on by the Dirac operator coming from the Clifford algebra Cl(8).

EACH COMPONENT OF THE 8-DIM LAGRANGIAN IS UNIQUELY AND CLEARLY
DETERMINED BY THE GEOMETRY - NOTHING IS AD HOC.

After dimensional reduction, that 8-dim Lagrangian is transformed,
in a clear (but a lot of work - all on my web site and papers) way
into a Lagrangian over 4-dim physical spacetime whose components
are EXACTLY those of

Einstein-Hilbert-Cartan gravity 
with torsion and a cosmological constant

(Since "cosmological constant" as used here refers to a term in the Lagrangian, it can be as dynamical as any other Lagrangian term, and so should
probably not be referred to as "constant", but its history has led to common use of the term "cosmological constant", so you can see in the literature

such strange-looking terms as "variable cosmological constant".)

and

the Standard Model including the Higgs mechanism.

When you use the struture to calculate particle masses and
force strength constants, 

YOU GET WHAT WE OBSERVE,

WITH THE CORRECT MASSES
(as to T-quark, I contend my 130 Gev is really correct)

and 

STRENGTHS
and 

NO UN-OBSERVED PARTICLES OF NAIVE 1-1 SUPERSYMMETRY.

WHAT YOU SEE IN THE MODEL 
IS

WHAT YOU SEE IN THE REAL WORLD OF EXPERIMENTS, 
NO MORE AND NO LESS.

My model does have a subtle triality supersymmetry, based on the structure of the "big high-energy spacetime", in
which the supersymmetry is NOT 1-1, but is a relationship between the 28 gauge bosons there, and the 8 + 8 fermion
particles and antiparticles there, such that

the gauge boson term in the "big high-energy spacetime" Lagrangian 

EXACTLY CANCELS 

the fermion term, 

which gives you ultraviolet finiteness of the high-energy 8-dim theory, therefore insuring nice behavior of the model at
our low energies with 4-dim spacetime.

Tony Smith's Home Page

......
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 Physics of the Klein Quartic

To make a physics model based on the Klein Quartic, start with 336-element SL(2,7), which double covers the

Klein Quartic (animated image by Greg Egan) . According to Coxeter's book Complex Regular Polytopes (2nd edition,
Cambridge 1991), the 48-element binary octahedral group <4,3,2> is a subgroup of index 7 in SL(2,7).

Since the basic building block of the Klein Quartic covering SL(2,7) is <4,3,2>, the first task is to see the structure
of <4,3,2> and how it might be related to a physics model.

Now consider the 24-element binary tetrahedral group <3,3,2> as a normal subgroup of 48-element <4,3,2> and look
at the coset space <4,3,2> / <3,3,2> .

According to Coxeter, given quaternionic space with basis {1,i,j,k} , <3,3,2> = the 24 vertices

+/- 1, +/- i, +/- j, +/- k, and
(1/2)( +/- 1 +/- i +/- j +/- k )

of the 24-cell

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/sl27sl23
http://gregegan.customer.netspace.net.au/
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and

<4,3,2> = the 24 + 24 = 48 vertices

+/- 1, +/- i, +/- j, +/- k,
and (1/2)( +/- 1 +/- i +/- j +/- k )

of the 24-cell

plus

(1/2)( +/- 1 +/- i ) and
(1/2)( +/- 1 +/- j ) and
(1/2)( +/- 1 +/- k ) and
(1/2)( +/- i +/- j ) and
(1/2)( +/- j +/- k ) and
(1/2)( +/- k +/- i )

of the dual/reciprocal 24-cell

 

Therefore,

the coset space <4,3,2> / <3,3,2> is represented by the vertices

(1/2)( +/- 1 +/- i ) and
(1/2)( +/- 1 +/- j ) and
(1/2)( +/- 1 +/- k ) and
(1/2)( +/- i +/- j ) and
(1/2)( +/- j +/- k) and
(1/2)( +/- k +/- i )

of the dual/reciprocal 24-cell.



Klein Quartic Physics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/KQphys.html[4/16/18, 1:38:15 AM]

The next task is to see whether the coset space has a natural group structure, and if so, what it is.

Coxeter says (here I use the notation Cm for the cyclic group of order m): "... every finite reflection group has a
subgroup of index 2 which is a rotation group, generated by products of pairs of reflections. ... A convenient symbol
for this rotation group of order 2s is (p,q,r) ...

the tetrahedral group (3,3,2) of order 12,
the octahedral group (4,3,2) of order 24,
the icosahedral group (5,3,2) of order 60

... are subgroups of index 2 in ...

[3,3]
[4,3]
[5,3] respectively ..."

Consider the 12-element tetrahedral rotation group (3,3,2) = A4 and add Euclidean reflections to get the 24-element
tetrahedral rotation/reflection group [3,3] .

As John Baez says: "... The tetrahedral rotation/reflection group [3,3] is isomorphic to the octahedral rotation group
(4,3,2). ...".

So, look at the coset space <4,3,2> / (4,3,2)

Given that 24-element (4,3,2) = [3,3]

and that Coxeter says (where Cm denotes the cyclic group of order m):

"... [3,3] ... of order [ 24 ] ... yields

( C4/C2 ; <4,3,2> / <3,3,2> ) = GL(2,3) ... of order ...[ 48 ]...

... Apart from the little complication caused by the common element -1 of ... C4 ... and ... <4,3,2> ... we have here an
instance of a 'subdirect product' (Hall 1959 ... The Theory of Groups ... pp. 63-4) ...", we see that, apart from the
complication noted by Coxeter, and another complication due to factoring out the C4/C2 part,

<4,3,2> / <3,3,2> = [3,3] = (4,3,2) = S4 = permutations of 4 elements

so that an intuitive picture (subject to the indicated complications) is that <4,3,2> is made up of <3,3,2> plus (4,3,2) =
S4 or in other words <4,3,2> is made up of the 24 vertices

+/- 1, +/- i, +/- j, +/- k, and
(1/2)( +/- 1 +/- i +/- j +/- k )

of the 24-cell

plus the S4 permutations of the 4 quaternion basis elements {1,i,j,k}

Here is a physical interpretation:

For the 24-cell,

+/- 1, +/- i, +/- j, +/- k correspond to 8-dim spacetime
(1/2)( + 1 +/- i +/- j +/- k ) correspond to 8 fermion particles
(1/2)( - 1 +/- i +/- j +/- k ) correspond to 8 fermion anti-particles

http://math.ucr.edu/home/baez/README.html
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For the dual 24-cell,

24 gauge bosons corresponding to the elements of S4, which, according to Barry Simon's YABOGR book, more
formally titled Representations of Finite and Compact Groups AMS Grad. Stud. Math. vol 10 (1996), are:

e^1
(12)^6
(12)(34)^3
(123)^8
(1234)^6

You can see this structure from another point of view by recalling that the root vector diagram of F4 has 48 elements,
which are, just as above, the 24-cell and the dual 24-cell.

The 4 Cartan subalgebra elements of F4 should be added to the dual 24-cell root vectors to produce a 28-dim Spin(8)
gauge group whose generators correspond to:

e^1
(12)^6
(12)(34)^3
(123)^8
(1234)^6
Cartan^4

As Pierre Ramond said in hep-th/0112261 , "... the triality of ... SO(8) ... links its tensor and spinor representations via
a Z3 symmetry. The exceptional group F4 is the smallest which realizes this triality explicitly. ...".

Although I do not agree with Ramond's general superstring-type approach to physics, I quote him as an authority
figure to allay fears against putting fermions and bosonic structures in the same algebra, such as F4. In my view,
exceptional E and F Lie algebras are effectively in some sense superalgebras that have pure Lie algebra structure.

Since an 8-dim spacetime with a Spin(8) gauge group does not look like the world in which we live, let the model so
far correspond to high-energy regions, with our world being described by the model after dimensional reduction of 8-
dim spacetime into 4-dim spacetime, with the remaining 4-dim corresponding to a CP2 Kaluza-Klein internal
symmetry space, as done by Batakis in Class. Quantum Grav. 3 (1986) L99-L105.

Then, here is what happens to the 28 Spin(8) gauge bosons with generators

e^1
(12)^6
(12)(34)^3
(123)^8
(1234)^6
Cartan^4

The 16 generators

(12)^6
(1234)^6
Cartan^4

produce a U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) Lie algebra which gives gravity by the MacDowell-Mansouri
mechanism.

The remaining 12 generators

http://xxx.lanl.gov/abs/hep-th/0112261
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e^1
(12)(34)^3
(123)^8

produce U(1), SU(2), and SU(3) respectively.

Here, based on e-mail conversation with Garrett Lisi in June 2005, is another way to see what happens to the 28
Spin(8) gauge boson generators:

Let F8 denote a Spin(8) bivector 2-form over octonionic 8-dim spacetime.
As Garrett Lisi pointed out, a conventional definition of F8 would be 
F8 = d A8 + 1/2 A8 A8, where A8, a Cl(8) 1-form, is regarded as the 
fundamental field variable. However, in my physics model, I prefer 
to think of bivector gauge bosons not as derived from vectors by d,
but, by using triality, to see them as bivector = bihalfspinor
antisymmetric (+half-spinor, -half-spinor) pairs.
Since the triality isomorphism among vectors and half-spinors
is only available fully in 8-dim, it is one of the reasons
that I think that Cl(8) is the uniquely best building block
for a realistic particle physics model.
Equivalence of those two definitions of F8 may imply a relationship 
between spinors and the nilpotent covariant derivative. 

Let *8 be the 8-dim Hodge star.

F8 /\ *8F8  is an 8-form over 8-dim spacetime.

Introduce
a preferred quaternionic subspace 4S that will be 4-dim spacetime.

Now, follow F. Reese Harvey's book Spinors and Calibrations:

The spatial part of 4S is defined by an associative 3-form,
which can be defined by an element g of G2 = Aut(octonions).

g also fixes a coassociative 4-form
that defines an internal symmetry space 4I.

The associative form 4S can be written as
w123 - w156 - w426 - w453 - w147 - w257 - w367

The coassociative form 4I can be written as
w4567 - w 4237 - w1537 - w1267 - w2536 - w1436 - w1425

and we have 4S /\ 4I = 7 w1234567

The F8 bivectors are generators of Spin(8) = G2 + ( vector S7 + spinor S7 )

Fixing a g in G2 reduces G2 to SU(3)
and
because it defines an associative 3-dim subspace of the vector S7
it breaks the vector S7 into associative S3 + coassociative S4
so
we reduce Spin(8) to SU(3) + ( (vector S3 + vector S4) + spinor S7 )

Since the vector S3 belongs to 4S and the vector S4 belongs to 4I
we have,
for the internal symmetry gauge groups after dimensional reduction,
SU(3) + vector S4

If SU(3) is to act globally on the 4I internal symmetry space,
the global structure of 4I should morph from S4 to CP2 = SU(3)/U(2),
which then would give a Batakis-type  8-dimensional Kaluza-Klein
model with CP2 extra dimensions and standard model gauge group
generators SU(3)xU(2) = SU(3)xSU(2)xU(1).

The left-over spinor S7 + associative S3 + G2/SU(3) look like:
spinor S7 = spinor S3 + spinor S4
associative S3
set of G2 associative structures left over after picking g and SU(3).

Now look at how the SU(3) and U(2) generators fit inside the 24-cell root
vector diagram of D4 Spin(8).
First, look at 2-dimensional the root vector diagram

http://sifter.org/~aglisi/
http://sifter.org/~aglisi/
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(including Cartan elements in the center)

          yb

    xb           zb

         tb tr

    zr           xr

           yr

and then blow it up into a 3-dimensional cube

  tb----xb
   |\   | \
   | zb----yb
   | |  |  |
  yr-|--zr |
    \|    \|
     xr----tr

and then consider the front and back square faces of the cube
as two squares on the base planes, parallel to each other,
of two octahedra

see 2octaimage.jpg

The U(2) root vectors can be represented as four vertices
(including the abelian U(1) and the SU(2) Cartan element)
along a line

wr       kr  kb       wb

and then consider the line as the common axis perpendicular
to the base planes of the two octahedra, containing the
remaining2+2 = 4 vertices of the two octahedra,

see 2octaimage.jpg

and then consider the two octahedra as part of the 24-cell
root vectors of D4 Spin(8)

see 2octa24cell.jpg and 24cellD4.jpg
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After the Standard Model SU(3)xU(2) vertices are removed
from the D4 Spin(8) 24-cell root vector diagram (including
4 Cartan subalgebra elements at the origin)
what remains is a 3-dim cuboctahedron

see D3cubo.jpg

Since a 3-dim cuboctahdron with 3 origin vertices is
the root vector diagram of D3 = Spin(2,4) = SU(2,2) = A3
and adding a fourth origin vertex gives  U(1)xSU(2,2) = U(2,2).

Therefore
the 16 remaining generators give you U(2,2) = U(1) x Spin(2,4)
and Spin(2,4) gives gravity by the MacDowell-Mansouri mechanism.

Those 16 remaining generators correspond to
vector S3
spinor S7 = spinor S3 + spinor S4
the 6 dimensions of G2 associative structures

Then, identify the vector S3 + spinor S3 + spinor S4 with Sp(2)
Anti deSitter Sp(2) = Spin(2,3) has
6 Lorentz and 4 translation-like generators
and (from the point of view of compact signature SU(4))
SU(4) / Sp(2) = 5-dimensional set of quaternionic structures of C4 is
identified with a 5-dimensional subset of the G2 associative structures.
The 6th dimension of the G2 associative structures
gives 16-dimensional U(2,2) with compact version U(4).

To see more explicitly how this all works in terms of the 24-cell 
root vector diagram of D4 Spin(8): 

The 4 origin root vectors can correspond to 

01                        

        23                

                45        

                        67

and the 24-cell vertices can correspond to 

    02  03  04  05  06  07
    12  13  14  15  16  17
            24  25  26  27
            34  35  36  37
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                    46  47
                    56  57
                          

In terms of the basis (x,y,z,t,k,w,r,b), they are

xy  xz  xt  xk  xw  xr  xb
    yz  yt  yk  yw  yr  yb
        zt  zk  zw  zr  zb
            tk  tw  tr  tb
                kw  kr  kb
                    wr  wb
                        rb

The 6 that involve only (0,1,2,3) = (x,y,z,t) form the Lorentz boosts 
and rotations of physical spacetime:

xy  xz  xt
    yz  yt
        zt

Note that (01,02,12) = (xy,xz,yz) are rotations 
and (03,13,23 ) = (zt,yt,zt) are Lorentz boosts.

Now let them interact with 4 = k. 
Moving in 5-space (k-space) can be regarded as 
just an "extra" dimension added to 4-dim spacetime 
in which "rotations" look like translations, 
and we then get the 10 with indices 0,1,2,3,4 
which are taken to be generators of deSitter/Poincare gravity

01  02  03  04
    12  13  14
        23  24
            34

or

xy  xz  xt  xk
    yz  yt  yk
        zt  zk
            tk

where (04,14,24,34) = (xk, yk, zk, tk) are translations. 

Next let the 10 interact with 5 and let 5 have SU(3) color (r+g+b). 
Moving in 6-space (w-space) can also be regarded as an "extra" dimension. 
In it "rotations" look like conformal transformations 
(1 dilation and 4 special conformal transformationsi), 
and we then get the 15 with indices 0,1,2,3,4,5 
which are taken to be generators of Segal's conformal Spin(2,4) = SU(2,2) 
which can also be gauged to produce gravity:

01  02  03  04  05
    12  13  14  15
        23  24  25
            34  35
                45

or

xy  xz  xt  xk  xw
    yz  yt  yk  yw
        zt  zk  zw
            tk  tw
                kw

Note that the 45, which is only in (k,w) space, 
corresponds to the dilation 
and 
(05,15, 25, 35) = (xw, yw, zw, tw) are 
the 4 special conformal transformations.

That leaves 13 generators left over, those with at least one index 6 or 7

06  07
16  17
26  27
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36  37
46  47
56  57
    67

or

xr  xb
yr  yb
zr  zb
tr  tb
kr  kb
wr  wb
    rb

Let 67 = rb represent the U(1) phase of particle propagators, 
which is the U(1) of 16-dimensional U(1)xSU(2,2) = U(2,2).

That leaves 12 generators:

06  07
16  17
26  27
36  37
46  47
56  57

or

xr  xb
yr  yb
zr  zb
tr  tb
kr  kb
wr  wb

and they correspond to the 6+6 = 12 vertices of the two octahedra 
described above as giving the standard model SU(3)xU(2), where 
SU(3) is represented by 

          yb

    xb           zb

         tb tr

    zr           xr

           yr

(Note that the 3 colors have structure similar 
to that of the 3 spatial dimensions.)

and U(2) is represented by

wr       kr  kb       wb

Note that 
the local U(2) action on the 4I internal symmetry space is 
totally confined to the kwrb 4I space itself, 
while 
the global SU(3) action on 4I involves not only the rb color 
space of 4I but also the txyz 4S physical spacetime, 
somewhat similarly to the actions of the Batakis CP2 Kaluza-Klein model.  

How does the Hodge star work in 8-dim and 4-dim spacetimes? 

The Hodge star for Spin(8) is defined in 8-dim spacetime 
by letting  mn be lower indices and MN be upper indices for F  
so that    *Fmn = (1/2) e(mnabwxyz) FABWXYZ
which is natural because of the Clifford algebra 
structure of Cl(8) with Spin(8) generators being the bivectors. 
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However, it is not so natural in 4-dim spacetime 
because the standard model group SU(3)xSU(2)xU(1) is bigger 
than the bivector algebra Spin(1,3) of the Clifford algebra Cl(1,3) 
of 4-dim Minkowski spacetime, 
and 
the question arises as to what the 8-dim Hodge star morphs into 
when spacetime is reduced to 4-dim. 

By looking at the conformal Spin(2,4) that gives gravity 
after reduction you can see that its natural Clifford structure 
is on a 6-dim vector space so that it would want to have 
a 6-dim Cl(2,4) Hodge star, since a 6-dim spacetime is the 
spacetime of linear actions of the Clifford-algebra conformal group. 

However,
due to the special automorphism Spin(2,4) = SU(2,2),
the conformal group can be written in a way that acts 
naturally on a 4-dim spacetime as a unitary group. 
Since the standard model groups are also unitary, 
all the relevant gauge groups after reduction are unitary:
U(2,2), SU(3), SU(2), and U(1). 

Therefore, after reduction, the Hodge star should be the usual one 
for conventional Yang-Mills physics theories, 
based on the graded exterior algebra structure of SU(n) Lie algebras.
Since that structure is, for example for U(4): 

1   4   6   4   1 graded structure 
(coinciding with the graded structure of the Clifford algebra 
for Cl(1,3) Minkowski spacetime)

where the second 4 can be regarded in terms of the first 4 as *4:
U(4) = 4 (x) *4 is 4x4 = 16-dim 
so there is a natural Hodge star for U(4) 
and it can be used for subgroups including SU(3), SU(2), and U(1), 
and therefore to describe accurately gravity (MacDowell-Mansouri) 
and the standard model. 

In April 2005 sci.physics.research discussions with John Baez, 
Garrett Lisi describes the MacDowell-Mansouri Mechanism this way: 

"... I only have one reason for justifying the use of Clifford 
algebra for this stuff -- it comes unavoidably from the application 
of Occam's razor.  ... Describing fermions requires the use of 
a Clifford bundle.  So, I figure, since there is no getting out 
of having this Clifford fiber bundle thing, 
might as well make the best possible use of it.  
And what I'm finding is that, along with the vectors and forms 
that almost come for free with a manifold, 
that's ALL one needs to describe the physical fields. ...
The fermions come in as a Grassman valued section of the Clifford 
bundle as a result of applying the BRST gauge fixing method ...
... Let me do the whole thing from the ground up ... : 
The only dynamic variable is the connection: 
A = e + W 
With e the Clifford vector valued 1-form (the frame), 
and W the Clifford bivector valued 1-form (the spin connection).  
The curvature is F = d A + (1/2) A A = Fo + Fe 
where the Clifford odd part of this curvature, 
a Clifford vector valued 2-form, is the torsion 
Fo = d e + W x e 
where for two one forms the cross product 
is W x e = (1/2)(W e + e W), 
but in general for forms of orders that commute 
it's A x B = (1/2) (A B - B A).  
The even part of this curvature is 
the Clifford bivector valued 2-form 
Fe = d W + (1/2) W W + (1/2) e e = R + (1/2) e e 
The Bianchi identity is d R + W x R = 0. 
The action we start with is 
S = (1/2) int < F F g > = (1/2) int < Fe Fe g > 
which works since g is the Clifford unit 4-vector, 
and only 4-vectors times g give a trace.  
Plugging in F, this action is equivalent to 
S = (1/2) int < R e e g + (1/4) e e e e g > 
the GR action, since the other term we get is a boundary term, 
< R R g > = < d (W d W + (1/3) W W W) g > 
The ONE equation of motion then, 
arising from varying A in the action, is 
0 = D (Fe g) = d Fe g + A x (Fe g) 

http://sifter.org/~aglisi/
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  = d R g + (1/2) d e e g +
    + (1/2) (e + W) (R + (1/2) e e) g - (1/2) (R + (1/2) e e) g (e + W) 
  = (1/2)((e R + R e) + e e e) + (1/2) (d e e + W x (e e)) g 
The third line came from the second using the Bianchi identity.  
The first term on the last line, a Clifford odd 3-form, 
is Einstein's equation, and the second term on the last line, 
a Clifford even 3-form, 
is the equation for the torsionless spin connection.  
That's pretty dense to read, but it's the whole derivation. 
One other thing I've noticed is that 
the Hamiltonian formulation of this stuff is pretty nice.  
If one is a truly cretinous physicist one can define 
the momentum 2-form as 
p = (delta / delta A) S = (1/2) (F g + g F) = Fe g 
And writing the action as 
S = int <p d A - H> 
with Hamiltonian 4-form 
H = - (1/2) p A A - (1/2) p p g 
gives the BF action 
S = int < p (F + (1/2) p) g > 
with the p equal to the even part of the usual B, 
and the sign changed.
To further annoy mathematicians one could write 
the equations of motion as 
d A = (d/d p) H 
d p = (d/d A) H 
and cook up a Poisson bracket formulation. 
... diffeomorphisms and local frame rotations enter through 
the same infinitesimal gauge transformation of the connection: 
A' = A + d C + A x C 
The weird thing I just got is that the conserved 
Noether current 3-form corresponding to this symmetry is 
< (d B + A x B) C > 
which vanishes because that's the equation of motion.  
Does that make sense and mean anything?  It seems strange 
for a conserved current corresponding to a symmetry to vanish. 
It looks like if I include the whole Clifford bundle connection 
we get Einstein-Cartan theory (non-vanishing torsion) 
and a couple of other gauge fields. ...
... one cool thing we could do in the complex Cl ... that's 
build the duality projector: 
P = (1/2) ( 1 - i g ) 
So we could then work in the "sef-dual" formulation of GR 
by just using the self-dual half of the action, 
S = i < Fe P Fe > 
And a lot of people like to do that, 
Plebanski and Ashtekar for example. ...". 

A question that arises is how does the 
1   8  28  56  70  56 28   8   1 Clifford Hodge star 
morph into the
1   4   6  *4  *1   unitary/exterior Hodge star ? 
(note that the 6 can be written as 3 + *3)

The way I see it is that the 8-dim Hodge star uses 
an 8-dim txyzabcd pseudoscalar, 
the first 4 terms txyz of which will go to physical spacetime 
and the second 4 terms abcd of which will go to CP2 Kaluza-Klein space, 
and 
that the first 4 terms txyz will go to the first unitary/exterior 4 
and the last 4 terms abcd will go to the dual unitary exterior *4. 

A closely related questin is 
how is the low-energy g_munu curvature "embedded"
in the flat-looking Spin(8) up in Cl(8) 8-dim high-energy spacetime ?

In 8-dim at high energies my Cl(8) model is flat with
no dynamic relativity-type g_munu curvature,
and so no nontrivial g_munu raising and lowering.

Dynamic g_munu curvature only appears after:
1 - picking a quaternionic subspace splits 8-dim spacetime
into 4-dim Minkowski physical spacetime and 4-dim internal
symmetry space that is CP2;
2 - the U(2,2) part of Spin(8) acts by MacDowell-Mansouri
to produce Einstein etc gravity, by which process
the dynamic g_munu curvature emerges and you can then
do raising and lowering with the dynamic g_munu.

In the above-mentioned April 2005 sci.physics.research conversation 
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of Garrett Lisi with John Baez, John Baez said

"... If you're working over the complex numbers,
as evil physicists usually do,
the Clifford algebra Cl_4 is isomorphic to the algebra
of 4x4 complex matrices.  
So, if we think of it as a Lie algebra via [a,b] = ab-ba,
we get the Lie algebra of 4x4 complex matrices,
usually known as gl(4,C).  
But this is a complexification of u(4),
and since evil physicists never even *care* about
the difference between real and complex Lie algebra,
I can easily imagine someone saying that the answer is u(4). ..",

and Garrett Lisi said

"... I'm more than happy to work with real Clifford algebras. ...".

Since real Clifford algebras have the periodicity 8 property
that I need for my physics model for such things as building 
the generalized hyperfinite II1 von Neumann algebra factor 
(In this I may be sloppy about signature.):

At Cl(8) high energy, we have 28 Spin(8) as gauge group.

Spin(8) has a natural U(4) subgroup (for MacDowell-Mansouri gravity)
and
the standard model groups correspond to 
the coset space Spin(8) / U(4) which is the set of complex structures 
on R8 that are compatible with its Euclidean structure (see
Besse, Einstein Manifolds (Springer 1987)).

As John Baez said, 
consider U(4) as roughly M(4,C) the 4x4 complex matrices.

M(4,C) is the real Clifford algebra Cl(2,3) of the anti-deSitter group
Spin(2,3) = Sp(2) that is the basis of the MacDowell-Mansouri mechanism,
which uses the bivector 10 of the Cl(2,3) grading 1   5  10  10   5   1
to get gravity (4 of that 10 giving gravity and 6 for torsion).

So,
the dynamic g_munu of 4-dim gravity comes from 4 of the bivector 10 of U(4)
which U(4) in turn is embedded in the 8-dim Spin(8).

As to how the U(4) fits inside the Spin(8),
look at the e0, e1, e2, e3, e4, e5, e6, e7 of Cl(8)
and see the U(4) as generated by
e0 - i e1
e2 - i e3
e4 - i e5
e6 - i e7
Let the Spin(8) Dirac operator is d8 + *d8 (where * is Cl(8) pseudoscalar)
Then, with the map #: i -> -i, d8 for Spin(8) goes to d4 + #d4 for U(4).

The U(4) subgroup of Spin(8) has a natural Sp(2) subgroup
(for MacDowell-Mansouri gravity)
and
the 5 special conformal generators related to Higgs
correspond to the 5-dim coset space SU(4) / Sp(2) which
is the set of quaternionic structures on C4
that are compatible with its Hermitian structure (see
Besse, Einstein Manifolds (Springer 1987)).

The 6th element of U(4) containing Sp(2)
is the U(1) of U(4) = U(1) x SU(4),
which in my model corresponds to
the complex phase of particle propagators.

Taking that into account, there is a nesting of coset spaces
Spin(8) / U(4) =  complex structures = standard model generators
SU(4) / Sp(2) = quaternionic structures = conformal Higgs stuff
Sp(2) = MacDowell-Mansouri gravity (with torsion if you use all 10 dim).

As to how the Sp(2) fits inside the Spin(8),
look at the e0, e1, e2, e3, e4, e5, e6, e7 of Cl(8)
and see the Sp(2) as generated by
e0 - i e1 - j e2 - k e3
e4 - i e5 - j e6 - k e7
where k = ij (quaternion imaginaries

http://sifter.org/~aglisi/
http://sifter.org/~aglisi/
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Let the Spin(8) Dirac operator is d8 + *d8 (where * is Cl(8) pseudoscalar)
Then, with the maps #: i -> -i and $: j -> -j
d8 for Spin(8) goes to d2 + #d2 + $d2 + #$d2 for Sp(2).

Some further interesting questions are: 

Is there a duality between Minkowski spacetime and K-K CP2 ? 

Can the *4 (or K-K CP2) part be thought of as an imaginary part of 
a complex space of which Minkowski spacetime is a real part ? 

Are there shadows of D4 triality that can be seen in conformal D3=A3 
in the details of the relationship between the Clifford 6-dim D3 
and the unitary/exterior 4-dim A3
and 
can those remnants of triality be used to establish relations 
(after dimensional reduction) 
among spinor fermions, gauge bosons, and torsion? 

Therefore,

Klein Quartic Physics gives a 4-dim spacetime with CP2 Kaluza-Klein and gravity and the
U(1)xSU(2)xSU(3) Standard Model.

As to the fermions,

the (1/2)( + 1 +/- i +/- j +/- k ) 8 fermion particles and
the (1/2)( - 1 +/- i +/- j +/- k ) 8 fermion anti-particles

give the Standard Model first generation, with the second and third generations being given by considering how the
fermions move in the 4-dim spacetime and/or the Kaluza-Klein CP2.

See Sets2Quarks9.html#sub13 for details of how that works.

 

Why does SL(2,7) need 7 copies of <4,3,2> ?

Having gotten F4 structure out of Klein Quartic Physics, consider further structures:

F4 can be complexified to get E6, and the E6 5-grading

g = E6 = g(-2) + g(-1) + g(0) + g(1) + g(2)

such that

g(0) = so(8) + R + R
dimR g(-1) = dimR g(1) = 16 = 8 + 8
dimR g(-2) = dimR g(2) = 8

is useful in seeing that the fermionic part of the model lies in the odd part of the E6 5-grading, and is useful in
interpreting the model with respect to string theory, as described in CERN-CDS-EXT-2004-031 which is at
http://cdsweb.cern.ch/ .

In that E6 string model, each Planck-scale E8 lattice D8 brane is a superposition / intersection / coincidence of eight
E8 lattices.

7 of the 8 lattices are independent E8 lattices, each corresponding to one of the 7 imaginary octionion basis elements i,

http://cdsweb.cern.ch/
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j, k, E, I, J, K.

The 8th E8 lattice is dependent on the 7, and can be thought of as corresponding to the real octonion basis element 1.

The representations of the Klein Quartic by triangles

may be related to the fact that the 7 imaginary octonions, and therefore the 7 coset spaces of SL(2,7) / <4,3,2> ,
correspond to the 7 associative 3-dimensional quaternionic triangles:

                          i
                         / \
                        k---j
 
          i     j     k     I     J     K
         / \   / \   / \   / \   / \   / \
        K---J I---K J---I E---i j---E k---E
 

 The representations of the Klein Quartic by heptagons (image from Don Hatch)

http://www.hadron.org/~hatch/HyperbolicTesselations/
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may be related to the fact that the 7 imaginary octonions, and therefore the 7 coset spaces of SL(2,7) / <4,3,2> , also
correspond to the 7 octonionic heptavertons / Onarhedra. Arthur Young, in his book The Reflexive Universe (Robert
Briggs Associates 1978), says: "... The Heptaverton: Connecting seven points each to each requires 21 lines or edges.
... This figure can be thought of as adding a point at the center of the Octahedron, and this additional point creates a
set of 6 compressed diagonals in addition to the 15 ...[ 12 edges plus 3 full diagonals of the octahedron ]...".

The outer hull of a heptaverton / Onarhedron is an octahedron.

It has 4 pyramids ( half of the 8 pyramids of a simplicial decomposition of the octahedron) plus 4 triangles that make
up the other faces of the outer octahedron.

All 4 pyramids share 1 central vertex and the 6 outer vertices are each shared by 2 pyramids and 2 triangles.

The term Onarhedron comes from a later rediscovery, coming from studying octonions, of the heptahedron by Onar
Aam and his namesake, Onar, the high god in Norse mythology who created the universe. Here are the 7 heptavertons
/ Onarhedra:

                                     E                    
                                    / \                   
                                   /   \                  
                                  J-----j             E j 
         J        I---j         / |     | \           |/  
I  -->  / \  -->  |   | -->   i   |  I  |   i   =  J--I--k
       i---K      k---E         \ |     | /          /|   
                                  K-----k           K i   
                                   \   /                  
                                    \ /                   
                                     E                    
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                                     E                    
                                    / \                   
                                   /   \                  
                                  K-----k             E k 
         j        J---i         / |     | \           |/  
J  -->  / \  -->  |   | -->   j   |  J  |   j   =  K--J--i
       I---K      k---E         \ |     | /          /|   
                                  I-----i           I i   
                                   \   /                  
                                    \ /                   
                                     E                    
 
 
 
 
                                     E                    
                                    / \                   
                                   /   \                  
                                  I-----i             E i 
         J        K---i         / |     | \           |/  
K  -->  / \  -->  |   | -->   k   |  K  |   k   =  I--K--j
       I---k      j---E         \ |     | /          /|   
                                  J-----j           J k   
                                   \   /                  
                                    \ /                   
                                     E                    
 
 
 
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  I-----J             k J 
         I        J---j         / |     | \           |/  
i  -->  / \  -->  |   | -->   j   |  i  |   j   =  I--i--E
       E---i      K---k         \ |     | /          /|   
                                  K-----E           K j   
                                   \   /                  
                                    \ /                   
                                     k                    
 
 
 
                                     k                    
                                    / \                   
                                   /   \                  
                                  J-----I             k I 
         J        K---k         / |     | \           |/  
j  -->  / \  -->  |   | -->   i   |  j  |   i   =  J--j--E
       E---j      I---i         \ |     | /          /|   
                                  K-----E           K i   
                                   \   /                  
                                    \ /                   
                                     k                    
 
 
 
                                     i                    
                                    / \                   
                                   /   \                  
                                  K-----J             i J 
         K        I---i         / |     | \           |/  
k  -->  / \  -->  |   | -->   j   |  k  |   j   =  K--k--E
       E---k      J---j         \ |     | /          /|   
                                  I-----E           I j   
                                   \   /                  
                                    \ /                   
                                     i                    
 
 
 
                                     I                    
                                    / \                   
                                   /   \                  
                                  J-----k             I k  
         j        I---J         / |     | \           |/  
E  -->  / \  -->  |   | -->   i   |  E  |   i   =  J--E--j
       i---k      K---E         \ |     | /          /|   
                                  K-----j           K i   
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                                   \   /                  
                                    \ /                   
                                     I                    

Heptavertons / Onarhedra may be useful in constructing in 4-dimensional spacetime with 3 space dimensions a
quantum cellular automata model, or generalized Feynman Checkerboard model, because, just as

8-dimensional E8 lattices can be formed by Witting polytopes, and
4-dimensional space can be filled by 24-cells, and
2-dimensional space can be filled by hexagons, triangles, or squares,

so 3-dimensional space can be filled by octahedra and cuboctahedra, and Onar Aam has shown that onarhedra and
cuboctahedra consistenly fit together to form an onarhedral lattice that tiles 3-dim space.

 
K---k---E---I---i---K---J---j---E---i---I---k---J---E---j---K---I
|       |   +   |       |   +   |       |   +   |       |   +   |
j       j+++i+++k       k+++E+++K       K+++J+++i       i+++I+++E
|       |   +   |       |   +   |       |   +   |       |   +   |
I---k---J---E---j---K---I---J---k---i---j---I---K---E---k---j---i
|   +   |       |   +   |       |   +   |       |   +   |       |
K+++J+++i       i+++I+++E       E+++j+++J       J+++k+++I       I
|   +   |       |   +   |       |   +   |       |   +   |       |
j---I---K---E---k---j---i---J---K---k---E---I---i---K---J---j---E
|       |   +   |       |   +   |       |   +   |       |   +   |
J       J+++k+++I       I+++K+++j       j+++i+++k       k+++E+++K
|       |   +   |       |   +   |       |   +   |       |   +   |
E---I---i---K---J---j---E---i---I---k---J---E---j---K---I---J---k
|   +   |       |   +   |       |   +   |       |   +   |       |
j+++i+++k       k+++E+++K       K+++J+++i       i+++I+++E       E
|   +   |       |   +   |       |   +   |       |   +   |       |
J---E---j---K---I---J---k---i---j---I---K---E---k---j---i---J---K
 

This is a chessboard lattice of onarhedra and cuboctahedra. The 2D cross made of +'es are the onarhedra and the
"empty" squares next to them are "flattened" cuboctahedra. If you deform the above lattice by contracting the
cuboctahedra so that the similar imaginaries on the opposite sides merge, you get two interwovern onarhedral lattices.

You can also use onarhedra to get triangular tilings that may be similar to tilings of tetrahedra and truncated
tetrehedra:  

i___E___J___I___j___k___K___i  
 \*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
  I___j___k___K___i___E___J___I
 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 
k___K___i___E___J___I___j___k  
 \*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
  E___J___I___j___k___K___i___E
 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 
I___j___k___K___i___E___J___I  
 \*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
  K___i___E___J___I___j___k___K
 

The * is inside the octonionic triangles, those pointing downward. The triangles pointing upward are not associative,
but they can be made into co-associative tetrahedra by adding an appropriate imaginary above them. This tiling is self-
similar in that, if you replace each triangle with its corresponding imaginary, then you get exactly the same tile.

The cuboctahedron-onarhedron tiling uses the interior coassociative squares of Onarhedra, while the triangular tiling
uses the exterior associative triangles.

These tilings might be useful to construct something like a spin network or a spin foam model or a discrete spacetime
model. Roger Penrose, in the USA edition (Knopf 2005) of his book The Road to Reality, says:

"... The original ... spin-network proposal ... was ... of a completely discrete character, but the standard
loop-variable picture is still dependent upon the continuous nature of the 3-surface in which the 'spin
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networks' are taken to be embedded. ... a spin foam ... can [be] picture[d] ... as a time-evolving spin
network. ... Other suggestions take spacetime to have a discrete periodic lattice structure ... schemes like
Raphael Sorkin's causal-set geometry ...[take]... spacetime ... to consist of a discrete, possibly finite, set of
points for which the notion of causal connection between points is taken to be the basic notion. ... Other
ideas ... arise from ... quaternionic geometry ... octonionic ... physics ... etc. ...".

With respect to spin foam models and how E6 and F4 might be used in them, John Baez said (in some spr posts):

"... Taking the quotient (structure group) / (automorphism group) we get homogeneous spaces of the sort
used to construct spin foam models of quantum gravity. ... with a certain real form of E6 and the compact
real form of F4 ...[ in the case of H3(O), the quotient (structure group) / (automorphism group) = E6 / F4
]... the quotient of Lie groups E6 / F4 is what matters for the spin foam models, and this is a bit "curvier"
...[than the]... quotient of Lie algebras e6 / f4 [which] is a vector space that can be naturally identified with
H3_0(O) [ the traceless subalgebra of the 27-dim octonionic Jordan algebra H3(O) ]... e6 / f4 can be
viewed as a tangent space of E6 / F4. ...".

Note that F4 is the automorphisms of the exceptional Jordan algebr J3(O) and E6 is the automorphisms of the
Freudenthal algebra Fr(3,O).

 

I am happy that Klein Quartic Physics as I have described it seems to me to be not only
consistent with, but also equivalent to, my D4D5E6E7E8 VoDou Physics model.

 

Quaternionic SL(2,3) and Octonionic SL(2,7)

Since

1 copy of binary tetrahedral of tetrahedron = 1x24 = 24-element SL(2,3) and
7 copies of binary octahedral of cube = 7x48 = 336-element SL(2,7)

then it seems to me that it is probably true that

the 4 faces of the tetrahderon are like the 4 dimensions of quaternions with the 3 of SL(2,3) being the 3
quaternion imaginaries and the 1 copy is due to the 1 associative triangle that can be constructed from the 3
imaginary quaternions, and
the 8 faces of the octahedron are like the 8 dimensions of octonions with the 7 of SL(2,7) being the 7 octonion
imaginaries and the 7 copies are due to the 7 associative triangles that can be constructed from the 7 imaginary
octonions.

 

Klein Quartic Physics and the McKay Correspondence

The McKay correspondences (using his notation of <r,q,p> instead of <p,q,r>) include:

D4 corrresponds to <2,2,2> = quaternion group of order 4+4 = 8
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E6 corresponds to <2,3,3> = 2.Alt[4] binary tetrahedral group of order 12+12 = 24

E7 corresponds to <2,3,4> = 2.Symm[4] binary octahedral group of order 24+24 = 48

E8 corresponds to <2,3,5> = 2.Alt[5] = SL(2,5) binary icosahedral group of order 60+60 = 120

By root vector structure, in the sense that F4 = D4 + 8 + 16 = D4 + <2,3,3> ,

 

 

D5 = D4 + 1 + (8+8) = D4 + 1 + 2.<2,2,2>

 

E6 = D5 + 1 + (16+16) = D5 + 1 + (4+4) + (12+12) = D5 + 1 + <2,2,2> + <2,3,3> =

= D4 + 1 + (8+8) + 1 + (4+4) + (12+12) = D4 + 2 + (8+8+8) + (12+12) =

= D4 + 2 + (24+24) = D4 + 2 + <2,3,4> =

= D4 + 1 + (8+8) + 1 + (16+16) = D4 + 8 + 16 + 2 + (8+16) = F4 + 2 + <2,3,3>

 

E7 = E6 + 1 + (27+27) = E6 + 1 + (3+3) + (24+24) = E6 + 1 + (3+3) + <2,3,4> =

= E6 + 3 + (1+3 + 24+24) = E6 + 3 + F4

 

E8 = E7 + 1 + (56+1+56+1) = E7 + 3 + (56+56) = E7 + 3 + (30+30) + (24+2+24+2) =

= E7 + 7 + (2,3,5) + <2,3,4> =

= E7 + 3 + Alt[5] + (4+24+24) = E7 + 3 + PSL(2,5) + F4

Note that (2,3,5) = Alt[5] = PSL(2,5) is a simple group as it is an alternating group of at least 5 elements.
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Visualization of the Klein Quartic

 

According The Eightfold Way: The Beauty of Klein's Quartic Curve, edited by Silvio Levy (MSRI Publications --
Volume 35, Cambridge University Press, Cambridge, 1999):

"... The Klein surface is the Riemann surface of the algebraic curve with equation ... x^3 y + y^3 z + z^3 x = 0 ... that
... is mapped into itself by 168 analytic transformations. Since the equation is real, the surface is also mapped on itself
by complex conjugation, which can be composed with the analytic maps to give a further 168 antianalytic mappings,
yielding a group of order 336. Klein concentrated ... on the subgroup of index 2 and order 168 ... [ The Klein Quartic
group PSL(2,7) = PSL(3,2) of order 168 ]... is the second smallest simple noncommutative group. ...

[ According to The Classification of the Finite Simple Groups, by Gorenstein, Lyons, and Solomon (AMS
Surveys and Monographs Vol. 40, No. 1, 1994), the smallest is PSL(2,5) = A5 = of order 60 , and some
others are PSL(2,8) of order 504 and PSL(2,10) = A6 of order 360. ]

... Klein ... approached the ... group and Riemann surface ... by studying the modular group GAMMA(1) of all
functions z -> ( p z + q ) / ( r z + s ) where p,q,r,s are in Z, and ps - qr = 1. These are permutations of the upper half-
plane U ... The upper half-plane is a Riemann surface, so its quotient surface U / GAMMA(1) is also a Riemann
surface - a sphere with one ... puncture. ... The congruence subgroups GAMMA(n), which consist of [such] mappings
... such that

p  q
        = +/- Id (mod n) 
r  s 

are ... kernel[s] of a homomorphism, GAMMA(n) is a normal subgroup of GAMMA(1), and the factor group acts on
the quotient surface as a group of automorphisms. The quotient surfaces for GAMMA(2),GAMMA(3), GAMMA(4),
and GAMMA(5), are spheres with 3, 4, 6, and 12 punctures. The factor groups include the symmetry groups of the
platonic solids ( tetrahedron, octahedron and icosahedron ). The quotient surface of GAMMA(6) ...[ is ]... a torus with
twelve punctures ... the factor group GAMMA(1) / GAMMA(6) is rather dull. ... At GAMMA(7) ... Klein found ...[ a
]... surface ...[ of ]... genus 3 with 24 punctures. The punctures are "removabele singularities" ... so he had a Riemann
surface of genus 3 with 168 automorphisms. The quotient group is ... PSL(2,7) ... The Riemann surface of ...[ the Klein
Quartic ]... is a 168-sheeted covering of the sphere, branched over three points of the sphere.

Above one of these points the 168 sheets join together in sevens to geve 24 points of the surface. These are the
points of inflection. They are also the Weirstrass points.
Above another branch point, there are 84 points of the surface, where the sheets join in twos. These are the
sextactic points, through which pass a conic section that has six-fold contact with the curve.
Above the third branch point the sheets join in threes to give 56 points of the surface. These 56 points are the of
contact of ...[ the Klein Quartic ]... with the 28 bitangents, or lines that are tangent to the curve at two points.

...  The numbers 2, 3, 7 reflect the fact that the universal cover of the whole picture is the triangle group (2,3,7) acting
on ... the upper half-plane ... U. The modular group GAMMA(1) is the triangle group (2,3,oo). Replacing oo by 7
amounts to removing the removable singularities. ...

... Fricke discovered the ... group PSL(2,2^3) of order 504 and genus 7 ...".

 

 

Roger Penrose's book The Road to Reality comes in two editions:

http://www.msri.org/publications/books/Book35/index.html
http://www.msri.org/publications/books/Book35/index.html
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UK edition (ISBN: 0224044478, Publisher: Jonathan Cape, July 29, 2004) and
USA edition (ISBN: 0679454438, Publisher: Knopf, February 22, 2005).

The two editions are NOT identical. For example:

The UK edition on page 1050 says in part: "... Bibliography ... There is one major breakthrough in 20th century
physics that I have yet to touch upon, but which is nevertheless among the most important of all! This is the
introduction of arXiv.org, an online repository where physicists ... can publish preprints (or 'e-prints') of their
work before (or even instead of!) submitting it to journals. ...as a consequence the pace of research activity has
accelerated to unheard of heights. ... In fact, Paul Ginsparg, who developed arXiv.org, recently won a MacArthur
'genius' fellowship for his innovation. ..."

but

The USA edition on its corresponding page (also page 1050) says in part: "... Bibliography ... modern
technology and innovation have vastly improved the capabilities for disseminating and retrieving information on
a global scale. Specifically, there is the introduction of arXiv.org, an online repository where physicists ... can
publish preprints (or 'e-prints') of their work before (or even instead of!) submitting it to journals. ...as a
consequence the pace of research activity has accelerated to an unprecedented (or, as some might consider, an
alarming) degree. ...". However, the USA edition omits the laudatory reference to Paul Ginsparg that is
found in the UK edition.

For another example:

The USA edition adds some additional references, including (at page 1077): "... Pitkanen, M. (1994). p-
Adic description of Higgs mechanism I: p-Adic square root and p-adic light cone. [hep-th/9410058] ...".

Note that Matti Pitkanen was in 1994 allowed to post papers on the e-print archives now known as arXiv
(obviously including the paper referenced immediately above), but since that time Matti Pitkanen has been
blacklisted by arXiv and is now barred from posting his work there. His web page account of being blacklisted
is at http://www.physics.helsinki.fi/~matpitka/blacklist.html .

It seems to me that it is likely that the omission of praise of arXiv's Paul Ginsparg and the inclusion of a
reference to the work of now-blacklisted physicist Matti Pitkanen are deliberate editorial decisions.

Also, since the same phrase "... physicists ... can publish preprints (or 'e-prints') of their work before (or even
instead of!) submitting it to journals. ..." appears in both editions, it seems to me that Roger Penrose favors the
option of posting on arXiv without the delay (and sometimes page-charge expense) of journal publication with
its refereeing system.

I wonder what events between UK publication on July 29, 2004 and USA publication on February 22, 2005
might have influenced Roger Penrose to make the above-described changes in the USA edition ?

There are two possibly relevant events in that time frame of which I am aware:

The appearance around November 2004 of the ArchiveFreedom web site, which web site documents some
cases of arXiv blacklisting etc;
According to a CERN web page at http://documents.cern.ch/EDS/current/access/action.php?
doctypes=NCP "... CERN's Scientific Information Policy Board decided, at its meeting on the 8th October
2004, to close the EXT-series. ...". Note that the CERN EXT-series had been used as a public repository
for their work by some people (including me) who had been blacklisted by arXiv .

 

Tony Smith's Home Page

http://www.physics.helsinki.fi/~matpitka/blacklist.html
http://archivefreedom.org/
http://documents.cern.ch/EDS/current/access/action.php?doctypes=NCP
http://documents.cern.ch/EDS/current/access/action.php?doctypes=NCP
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Here are some excerpts from some e-mail messages I sent to my friend Carlos Castro
discussing my VoDou Physics Model in September 2004:

 

With respect to Cl(2,6), you say
"... now I have a way to connect my work with yours ...".
The way I see that connection is described on my web page at
... clfpq2.html#physicspaths
where I say that
"... dimensional reduction
changes Real M(16,R) of Cl(0,8), Cl(1,7), and Cl(4,4)
to the Quaternionic M(8,Q) of Cl(2,6) or Cl(3,5) ...".
In other words,
in my view,
at high energies where spacetime is really 8-dimensional
the relevant Clifford algebra is
Cl(1,7) = Cl(0,8) = the 16x16 real matrix algebra
which has real/octonionic structure
but
when you to lower energies (where our experiments are done)
the cooling forces a quaternionic structure to freeze out
(or, in other language, real/octonionic symmetry is broken
by choosing a particular quaternionic substructure)
and
the result is that at our lower energies things look
like Cl(2,6) = the 8x8 quaternion matrix algebra,
which
has a Cl(2,4)= the 4x4 quaternion matrix algebra =
= the conformal Lie algebra for gravity + Higgs
and
if you factor the 15-dim Spin(2,4) conformal Lie algebra
out of the 28-dim Spin(2,6) Lie algebra of high-energy gauge bosons
you see
that the remaining 13 generators correspond to:
1 is a U(1) to be added to Spin(2,4) to get U(2,2) = U(1)xSU(2,2),
  and physically represents propagator complex phases;
1 is an electromagnetic U(1);
3 are weak SU(2); and
8 are color SU(3).
The way those generators form those groups is based on
the Weyl group root vector symmetries, and not as
conventional group/subgroup structures. One reason
that conventional physicists/mathematicians have a hard time
understanding what I have done is that such Weyl/root vector
stuff is not found in existing textbooks or papers.
A description is on my web page at
... Sets2Quarks4a.html#WEYLdimredGB

I should also note that the quaternionic structure of Cl(2,4) is
inherited by its subalgebra Cl(1,3) = 2x2 quaternionic matrices
which is consistent with the physical interpretation of
fermions in terms of quaternionic half-spinors and with
John Baez's statement
"... fermions are quaternionic and bosons are real ..."
on which I have elaborated on my web page at
... clfpq2.html#13vs31

Also,
your comment that: "... Machian dream ...express[ing] the
maximal force = F = m( Planck ) c^2 / L(Planck)
as  F =  M ( Universe )  c^2  / R ( Hubble )
then we get  one of the Dirac-Eddington's large number
coincidences :
M ( Universe ) / m ( Planck )  =
R ( Hubble ) / L ( Planck )   = of the order of 10^{ 61 } .
Since the Planck mass = 10^{ 19 } m ( proton )
you get the famous M ( Universe ) = 10^{ 80}  m ( proton )
which is  the Dirac-Eddington number. ..."
is
somewhat related to some comments that I put on my web page at
... LARGEsmall.html
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with respect to infinite dimensional Clifford algebras,
my view is to
consider the conventional Hyperfinite II1 factor
which is roughly an infinite-dimensional version of
the spinor representation of Complex Clifford algebras,
which have periodicity 2 and so are like an infinite limit
of what John Baez calls "... the fermionic Fock space over C^(2n) ..."
and
then generalize it to the case of Real Clifford Algebras
with periodicity 8 so that what you get is an infinite
limit of a tensor product of a lot of copies of 256-dim Cl(8),
as I have described on my web pages, including
... II1vNfactor.html

Each Cl(8) would describe physics locally in the neighborhood
of a given spacetime point, as described in my physics model
which is summarized in papers and web pages such as
... 2002SESAPS.html

All the Cl(8) things in the generalized Hyperfinite II1 factor
(roughly an infinite tensor product) would be linked together
to form (at the next higher energy level above our quaternionic
4-dim physical spacetime plus 4-dim CP2 internal symmetry space)
a higher-energy real/octonionic 8-dim spacetime
as described on my web pages, including
... ClifTensorGeom.html

When you take quantum superpositions in the many-worlds quantum theory,
you get things such as quantum loops/graphs of higher and higher order,
whose description involves the prime numbers
as described on my web pages, including
... Rzetazeta.html#qsohprime
and which may be closely related to the p-adic geometry
that you use, Matti. However, I have a hard time visualizing
p-adic stuff, so I have not written much about it.
I had been trying to read about it and understand it recently,
but I have become depressed and discouraged about doing further work.

I should note that my model also gives two significant sets of
calculations not given on that web page. They are:
1 - WMAP ratio calculation at
... coscongraviton.html
and
2 - neutrino mass and mixing angle calculations at
... snucalc.html#asno

... I see it as:

The 256-dimensional Cl ( 8 ) has  the graded structure :
1 + 8 +  28 +  56 +  70 + 56 + 28 + 8  + 1
the 1-dim ( Higgs ) ,
the 8-dim ( spacetime that breaks to 4-dim physical spacetime plus CP2 )
and the 28-dim  ( gravity plus gauge bosons )
and
it also has spinor structure in addition to graded structure.

At high energies before dimensional reduction
the Clifford algebra is Cl(0,8) = Cl(1,7) = 16x16 real matrices
and
the full spinor space is 8-dim which reduces to
8-dim half-spinor space for 8 fundamental fermion particles
plus
a mirror image 8-dim half-spinor space for 8 fundamental antiparticles.

After dimensional reduction
the Clifford algebra is Cl(2,6) = 8x8 quaternionic matrices
and
the full spinor space is 8x1 quaternionic left ideal
which reduces to
a half-spinor 4x1 quaternions which are 16-dim and
so correspond to 8 Dirac fermion particles with two helicities
(the neutrino right helicity is suppressed due to inherited
structure from real/octonionic Cl(1,7))
plus
a mirror image half-spinor 4x1 quaternions which are 16-dim and
so correspond to 8 Dirac fermion antiparticles with two helicities
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(the antineutrino left elicity is suppressed due to inherited
structure from real/octonionic Cl(1,7)).

This structure is consistent with the
quaternionic structure of conformal Cl(2,4) = 4x4 quaternionic matrices
and with the
quaternionic structure of Cl(1,3) = 2x2 quaternionic matrices,
so
the 4-dim physical spacetime has signature (1,3)
and not signature (3,1) of Cl(3,1) = 4x4 real matrices.

--------------------------------------------

...[all Cl(8) multivectors]... 
were not completely encoded [by spinors]
(and neither were grades 0 (Higgs) 1 (spacetime plus CP2) 
or 2 (gauge bosons) )
because
the spinor fermions are only the left ideals,
sort of the square root of the 16x16 = 256,
which
leaves the right ideals free to represent the gammas
(this was the basic insight of David Hestenes with respect
to 4-dim Clifford algebra in his spacetime algebra program).
Of course, the gammas appear in the structure of the Lagrangian.

From my point of view, there are only 3 generations, as follows:

The 16 8-dim spinors correspond to
8 first-generation fermion particles
and
8 first-generation fermion antiparticles
and
they propagate in 8-dim spacetime,
where there is only one generation (the first).

The 8-dim propagation looks like this:

 origin * ------ > destination   lying in 8-dim spacetime.

However,
after dimensional reduction,
the 8-dim spacetime is no longer one layer

----------------------------------------------

but splits into two layers:

------------------------------------    4-dim Internal Symmetry Space

------------------------------------    4-dim physical spacetime

and

If the spinor propagator origin *  and destination  >
both lie in the 4-dim physical spacetime,
then the low-dim propagator looks like this:

 origin * ------ > destination   lying in 4-dim physical spacetime

and the spinor fermion particle (or antiparticle) looks like
a 4-dim first-generation fermion,
and is represented by a single octonion basis element
corresponding to the origin * .

However,
if the origin * lies in the 4-dim Internal Symmetry Space
then the low-dim propagator looks like this:

--          origin *      -------------------  4-dim Internal Symmetry Space
                   |
                   |
-- virtual origin (*) ------ > destination --  4-dim physical spacetime
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and the spinor fermion particle (or antiparticle) looks like
a 4-dim second-generation fermion,
and is represented by a pair of octonion basis elements
corresponding to the origin * plus
the virtual origin (*) .

and

if the > destination lies in the 4-dim Internal Symmetry Space
then the low-dim propagator looks like this:

---------  (>*) intermediate virtual orgin/destination -- 4-dim Internal
            / \                                           Symmetry Space
           /   \
-- origin *      > destination -------------------------- 4-dim physical
                                                          spacetime

and the spinor fermion particle (or antiparticle) looks like
a 4-dim second-generation fermion,
and is represented by a pair of octonion basis elements
corresponding to the origin * plus
the intermediate virtual orgin/destination (>*) .

The only other possible case is that both the
origin and the > destination lie in the 4-dim Internal Symmetry Space
in which case the low-dim propagator looks like this:

----------- origin *  (>*) intermediate virtual orgin/destination -- 4-dim
                   |  / \                                        Internal
                   | /   \                                    Symmetry Space
-- virtual origin (*)      > destination -------------------------- 4-dim
                                                          physical spacetime

and the spinor fermion particle (or antiparticle) looks like
a 4-dim third-generation fermion,
and is represented by a triple of octonion basis elements
corresponding to the origin * plus
the virtual origin (*) plus
the intermediate virtual orgin/destination (>*) .

What this means is that physically there can only be 3 generations,
and
the first generation is represented by octonion basis elements;
the second generation is represented by pairs of octonion basis elements;
and
the third generation is represented by triples of octonion basis elements.

The single - pair - triple relationship gives
combinatorial relationships among the masses of the various
generations of fermions,
which produces
constituent masses that are roughly consistent with experiment,
which
is a reason that I think that my point of view is correct.

It is (as far as I know) the only point of view that
gives roughly equal constituent masses in the first generation quarks,
but
in the second generation charm is somewhat heavier than strange
and
in the third generation truth is a lot heavier than beauty,
and
using these calculated masses lets me calculate
realistic Kobayashi-Maskawa parameters,
also something that nobody else has done AFAIK.

All this is in my web pages and even in my papers on arXiv
(they are probably there because they were put up prior to arXiv
blacklisting me or during the brief interval that arXiv allowed
its endorsement system to work without interference from the
blacklisting moderators).

Also,
there is experimental evidence that there are only 3 generations,
such as the Z width experiments.
According to a Particle Data Group Particle Properties review
http://pdg.lbl.gov/ (quote from the August 2001 revision by D. Karlen):
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"... The most precise measurements of the number of light neutrino types,
Nv, come from studies of Z production in e+e- collisions.
The invisible partial width ... is determined by
subtracting the measured visible partial widths,
corresponding to Z decays into quarks and charged leptons,
from the total Z width.
The invisible width is assumed to be due to Nv light neutrino species
each contributing the neutrino partial width ...
as given by the Standard Model. ...
The combined result from the four LEP experiments
is Nv = 2.984 +/- 0.008 ...".

What I am doing is taking the Cl(8) Clifford algebra
and making a Lagrangian by using different parts
of Cl(8) in different ways:
grade 0 is a Higgs term;
grade 1 is a vector spacetime term (the manifold over
which the Lagrangian density is integrated);
grade 2 is a bivector gauge boson term (like a YM term);
+half-spinors are fermion particles; and
-half-spinors are fermion antiparticles.

As I understand it, you want to ask
WHY those parts should play those roles,
and
in order to do that you want to start with
a supergravity in a Clifford superspace
and see whether its various terms fall into the places
where I put them.

A way to look at superspace in terms of Clifford algebras
is described in a paper by Doran, Lasenby and Gull at
http://www.mrao.cam.ac.uk/~clifford/publications/abstracts/grass_mech.html
in which they say (their term for "Clifford algebra" is "geometric algebra"):
"... Given a set of n Grassmann generators ... we can map these into
geometric algebra by introducing a set of n independent vectors ...
and replacing the product of Grassmann variables by the exterior product
... In this way any combination of Grassmann variables can be replaced
by a multivector ...
... Berezin calculus ... can be handled entirely within the algebra
... by introducing the reciprocal frame ...[and]... Integration is defined
to be equivalent to right differentiation ...
... Thus we see that Grassmann calculus amounts to no more than
Clifford contraction and the results of "Grassmann analysis" ...can all
be expressed as simple algebraic identities for multivectors ...
Furthermore these results are now given a firm geometric significance
through the identification of Clifford elements with directed line,
plane segments etc ...".

I guess you want to apply the Doran-Lasenby-Gull viewpoint
to high-dimensional supergravity. There is a paper cached in
html form at
http://64.233.161.104/search?
q=cache:U7Cy3y87nb4J:www.cgtp.duke.edu/~drm/PCMI2001/notes.pdf+supergravity+geometric+algebra&hl=en&i
8
by Savdeep Sethi that says:
"... The aim of this lecture is to overview the general structure
and features of supergravity ... Why 11 dimensions? ...
... restrict to D = 11 ... This representation, as in all these cases,
must have an equal number of bosons and fermions.
Each application ... changes a boson to a fermion, and vice-versa.
In this case, we get 128 bosons and 128 fermions. ...
... a gravitino ... is often called a spin 3/2 particle
(a vanilla spinor is typically called a spin 1/2 particle).
There are no fermions beyond the gravitino in 11 dimensions ...
...
For D > 11, if you impose SUSY, and follow the same construction,
you will find higher spin fields.
Massless fields with spin greater than 2 cannot
(in a way that we currently understand)
consistently be coupled to gravity.
There is a strong belief that such theories do not make sense.
In this respect, 11-dimensional supergravity is quite unique.
It is the minimal and maximal supergravity possible in 11 dimensions,

http://64.233.161.104/search?q=cache:U7Cy3y87nb4J:www.cgtp.duke.edu/~drm/PCMI2001/notes.pdf+supergravity+geometric+algebra&hl=en&ie=UTF-8
http://64.233.161.104/search?q=cache:U7Cy3y87nb4J:www.cgtp.duke.edu/~drm/PCMI2001/notes.pdf+supergravity+geometric+algebra&hl=en&ie=UTF-8
http://64.233.161.104/search?q=cache:U7Cy3y87nb4J:www.cgtp.duke.edu/~drm/PCMI2001/notes.pdf+supergravity+geometric+algebra&hl=en&ie=UTF-8


Carlos Castro September 2004 discussion

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CCsep04.html[4/16/18, 1:38:17 AM]

and we believe that it gives a good description of M theory on large
smooth spaces ...".

Therefore, it seems to me that if you
describe 11-dim supergravity in Clifford terms,
you will NOT end up with my model,
because
my model does NOT have spin 3/2 gravitinos
and
my model does NOT have a 1-1 supersymmetric correspondence
of 128 bosons with 128 fermions.

What I have is a more subtle supersymmetry in the 8-dim structure,
whereby
the 28 gauge bosons are the 8/\8 = 28 bivectors
and
the there are 8 +half-spinor fermion particles
and 8 -half-spinor fermion antiparticles.
Due to triality,
the vector 8 = the +half-spinor 8 = the -half-spinor 8
so that
you can identify the 28 bosons with
the /\ product of the 8 fermions with the 8 antifermions.

If you look carefully at the spinor fermion term in
the 8-dim Lagrangian, you see that the dimensionality
of each half-spinor factor is 7/2 (compare the dimensionality
of 3/2 in conventional 4-dim Lagrangians).
Therefore,
since the dimensionality of a gauge boson is 1,
the total dimensionality of the bosons = 28 x 1 = 28
which is exactly balanced by
the total dimensionality of the fermions = 8 x 7/2 = 28,
and
you should get nice cancellations in my model at the 8-dim level.

In other words,
my subtle supersymmetry does the nice things of 11-dim supergravity
but
does not have its unrealistic particle content of 128 bosons
and 128 fermions including spin 3/2 gravitinos.

Here is how my model contains parts of the graded structure of Cl(8),

1    8   28   56  35+35   56   28   8   1

where I have written the middle 70 as 35+35 because it is self-dual
under Hodge duality.

By Hodge duality, the

1    8   28   56  35

is dual to the

                      35   56   28   8   1

As I have discussed on my web site at
... clfpq2.html#clifstructure

Dennis Marks has shown that the
1    8   28   56  35
correspond to physical stuff in the coordinate representation
while the
                      35   56   28   8   1
correspond to physical stuff in the momentum representation.
As he says
"... Complementarity between space-time and momentum-energy
is achieved by bit inversion, which interconverts between position
representation and momentum representation ...".

That means that the physical interpretation of Cl(8) graded stuff is:

coordinate rep of Higgs scalar    1        1   momentum rep of Higgs scalar

coordinate rep of spacetime       8        8   momentum rep of spacetime
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coordinate rep of gauge bosons   28       28   momentum rep of gauge bosons

coordinate rep of trivectors     56       56   momentum rep of trivectors

coordinate rep of 4-vectors      35       35   momentum rep of 4-vectors

In my Lagrangian,
I usually do not write out the trivector and 4-vector terms,
because they are not physically effective at low energies after
dimensional reduction.

However, here is what they are (in my model) at high energies:

In the full 8-dimensional theory,
the 56 trivectors are related to the structure of
1+3=4-dimensional subspaces of 1+7=8-dimensional spacetime
that are connected with the E8 HyperDiamond lattice
links that are (normalized) sums of 4 of the basis octonions.
To reduce the dimension of spacetime to 1+3=4 dimensions,
an associative 3-form is used to pick a particular quaternionic
substructure of the 8-dim octonionic structure.
This effectively fixes a particular trivector,
so the 56 trivectors do not play a dynamical role
in my model at low energies after dimensional reduction.
Here and now, we do not have the technology
to do experiments that could test
the structure of the full 56-dimensional trivector sector.

The 70 4-vectors in the 4-grade subspace are reducible to
two sets of 35 4-vectors each.
They are the symmetric parts of 8x8 = 8/\8 + 8sym8 = 28 + 36
after taking out the 1-dimensional scalar 0-vector Higgs scalar.
The 1-dimensional scalar 0-vector representing the Higgs scalar
can be thought of as the trace of the full symmetric
1+35=36-dimensional space of symmetric 8x8 real matrices.
The 35  4-vectors are the traceless symmetric 8x8 matrices.
They are related to the coassociative 4-form that is fixed
in the dimensional reduction process to determine the
internal symmetry space.  At our low energy levels,
below the Planck-scale at which dimensional reduction occurs
in the D4-D5-E6 model, the 35 4-vectors do not play a
dynamical role that we can test experimentally here and now.
However, they show that the Higgs mechanism is related
fundamentally to BOTH
the particles and fields of the internal symmetry space
and
the spacetime of conformal MacDowell-Mansouri gravity.

Therefore, my model does use all the graded parts of Cl(8),
and also the spinor structure of Cl(8),
but the 56 and 35 parts are not physically effective at
low energies after dimensional reduction,
so usually I don't write them explicitly in my Lagrangian,
which I usually use to calculate force strengths,
particle masses, etc in the energy region where we do experiments now.

it might be useful for me to say how I see that spinors are
related to the graded structure of 256-dim Cl(8),
based on the material on my web site including
... 8idempotents.html

As Pertti Lounesto says in his book
Spinor Valued Regular Functions in Hypercomplex Analysis
(Report-HTKK-MAT-A154 (1979) Helsinki University of Technology)
(in this quote I have changed his notation for a Clifford
algebra from R_(p,q) to Cl(p,q)) at pages 40-42:
"... To fix a minimal left ideal V of Cl(p,q)
we can choose a primitive idempotent f of Cl(p,q) so that V = Cl(p,q) f .
By means of an orthonormal basis { e_1 , e_2 , ... , e_n }
for [the grade-1 vector part of Cl(p,q)] Cl^1(p,q)
we can construct a primitive idempotent f as follows:
Recall that the 2^n elements
e_A = e_a_1 e_a_2 ... e_a_k , 1 < a_1 < a_2 < ... < s_k < n
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constitute a basis for Cl(p,q). ...
dim_R V = 2^X ,
where X = h or X = h + 1 according as p - q = 0, 1, 2 mod 8
or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] .
Select n - X elements e_A, e_A^2 = 1 ,
so they are pairwise commuting and generate a group of order 2^( n - X ) .
then the idempotent ...
f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) )
is primitive ...
... Cl(0,8) has a primitive idempotent
f =
(1/2)( 1 + e_1248 )(1/2)( 1 + e_2358 )(1/2)( 1 + e_3468 )(1/2)( 1 + e_4578 ) =
=(1/16)( 1 +
+ e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 -
- e_3567 - e_4671 - e_5712 - e_6123 - e_7234 - e_1345 - e_2456 +
+ e_J )
with four factors [and where J = 12345678 ] ...".

Physically (refer to my recent earlier messages for details),
in my model I identify the first scalar and 7 4-vectors with
the Higgs and the 7 diagonal elements of traceless symmetric 35
in their coordinate representations
and
I identify the last pseudoscalar and 7 4-vectors of the dual 35 with
them in their momentum-space representations.

In other words, 8 of the symmetric 36
of 8x8 = 8/\8 + 8sym8 = 28 + 36 = 28 + 35 + 1
correspond to 8 elements of the Primitive Idempotent,
1 for scalar Higgs and 7 for 4-vector 35.
The other 8 terms of the 16-term Primitive Idempotent
correspond to the 1 pseudoscalar and 7 of the 4-vector dual 35.
Since Primitive Idempotent produces Spinors,
the Higgs and Spinors are connected,
which gives a Cl(8) structure interpretation for Yukawa couplings,
something that is not clearly motivated in the usual Standard Model.
Of course, the Higgs/electroweak coupling in my model,
based on electroweak gauge boson connection with Higgs scalar,
is the same as that of the usual Standard Model.

In short,
the spinors in my model come from a Primitive Idempotent living in
the scalar, the 35+35 4-vector, and pseudoscalar
parts of the Cl(8) graded structure.

Carlos, you are correct that I have been imprecise in saying
things like "... a 35 of the 4-vector is like the 35 in
8x8 = 8/\8 + 8sym8 = 28 + 36 = 28 + 35 + 1 ...".

However,
there is a structural sense in which it is a valid way to
visualize the elemets of Cl(8).
Consider ...[this]... image of a 16x16 array of 256 elements.
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The two diagonal 8x8 parts represent the even subalgebra.

The 1+1 red dots are the scalar and its dual pseudoscalar.

The 28+28 blue dots are the bivectors and their dual 6-vectors.

The 35+35 white dots are the 4-vectors.

As you can see, the 64+64 elements of the even subalgebra
can be thought of as:
64 = 28 bivectors (8/\8) plus 1 scalar and 35 4-vectors (8sym8),
with
the other 64 being interpreted similarly in dual grades.

The scalar and 7+7 of the 35+35 and the pseudoscalar
have yellow dots, and they correspond to the 16 terms
of the Primitive Idempotent.
As you can see,
they lie on the diagonals of the two 8x8s.

The odd parts (the two off-diagonal 64-element 8x8s) of Cl(8) are:

the 8+8 green dots are vectors and pseudovectors
and
the 28+28+28+28 = 56+56 gold dots are the trivectors and their dual 5-vectors.

I hope this clarifies to some degree the way that I visualize Cl(8).
Please note that details of this nice visualization are peculiar to Cl(8),
which has exceptional and unusual symmetries and structure,
and is also a fundamental building block of all real Clifford algebras,
due to real 8-periodicity.

For instance,
if you were to look at Cl(16) = Cl(2x8) = Cl(8) (x) Cl(8)
you would see a 2-level tensor-nesting of the 16x16 structure,
and the Cl(16) diagonal would be made up of 16 dots each of which
looked like an entire Cl(8) 16x16 with its 16-element diagonal,
so that
Cl(16) spinors would look like 16x16 = 256 elements,
with 128 +half-spinors and 128 -half-spinors,
which is indeed the case.
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...[this is from part of]... my web page at  

... Jordan.html#3x3trless4x4

"... The 28-real-dimensional degree-4 quaternionic Jordan algebra J4(Q)
of 4x4 Hermitian matrices over the Quaternions

p   D   B   A

D*  q   E   C

B*  E*  r   F

A*  C*  F*  t

where * denotes conjugate and p,q,r,t are in the reals R and A,B,C,D,E,F
are in the quaternions Q ...
The 4x28 = 112-real dimensional Quaternification of J4(Q) can be
represented as the Symmetric Space E8 / E7 x SU(2)
...
J4(Q) contains the traceless 28-1 = 27-dimensional subalgebra J4(Q)o that
"has the unique structure of" the 27-dimensional exceptional Jordan
algebra J3(O) of 3x3 Hermitian matrices over the Octonions

p   B   A

B*  q   C

A*  C*  r

where * denotes conjugage and p,q,r are in the reals R and A,B,C are
in the Octonions O.
The 2x27 = 54-real dimensional Complexification of J3(O) = J4(Q)o can
be represented as the Symmetric Space E7 / E6 x U(1)
...
J3(O) contains a traceless 27-1 = 26-dimensional subalgebra J3(O)o that
can be represented as the Symmetric Space E6 / F4 ...".

In other words, the chain              26,       27,         28
gives you Jordan algebra structures J3(O)o, J3(O) = J4(Q)o, J4(Q)
which in turn
give you the Lie algebra structures    E6,       E7,         E8

which Lie algebras are all either E8 or E8 subgroups.
To connect with (real) Clifford algebras, here are some more parts of
that same web page:

"... how to fit E8 into Clifford structure ... use

248-dim E8 = 120-dim bivector adjoint of D8 + 128-dim D8 half-spinor

and so embed E8 in the Clifford algebra Cl(16),
with graded structure

1 16 120 560 1820 4368 8008 11440 12870 11440 8008 4368 1820 560 120 16 1

and total dimension 2^16 = 65,536 = (128+128)(128+128)

Since Cl(16) = Cl(2x8) = Cl(8)xCl(8)
( For example, 120 = 1x28 + 8x8 + 28x1 and 128 = 8x8 + 8x8. )
E8 can be represented in a tensor product of Cl(8) algebras ...".

Frank Dodd (Tony) Smith, Jr.
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Mass = Amplitude to Change Direction.
 
 
In the HyperDiamond Feynman Checkerboard model
the mass parameter m is the amplitude for a particle
to change its spacetime direction. Massless particles
do not change direction, but continue on the same
lightcone path.
 
 
In the D4-D6-E6-E7 Lagrangian continuum version
of this physics model, particle masses are calculated in terms
of relative volumes of bounded complex homogeneous domains and
their Shilov boundaries.
 
The relationship between
the D4-D6-E6-E7 Lagrangian continuum approach
and
the HyperDiamond Feynman Checkerboard discrete approach
is that:
 
the bounded complex homogeneous domains correspond to
harmonic functions of generalized Laplacians
that determine heat equations, or diffusion equations;
 
while the amplitude to change directions in the
HyperDiamond Feynman Checkerboard is a diffusion process



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks9.html[4/16/18, 1:38:20 AM]

in the HyperDiamond spacetime, also corresponding to
a generalized Laplacian.
 
Details of the D4-D6-E6-E7 Lagrangian continuum approach
can be found on the World Wide Web at URLs
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
For the discrete HyperDiamond Feynman Checkerboard
approach of this paper, the only free mass parameter
is the mass of the Higgs scalar. All other particle
masses are determined as ratios with respect to the
Higgs scalar and each other.
 
The Higgs mass is 145.789 GeV in the
HyperDiamond Feynman Checkerboard model, 
since the Higgs Scalar field vacuum expectation value v 
is set at 252.514 GeV, a figure chosen so 
that the mass ratios of the model will give an electron
mass of 0.5110 MeV.

Here is how the mass ratios work:

the electron / Truth quark mass ratio is fixed, as are the mass ratios of all fundamental fermions;
the Truth - antiTruth quark pair mass corresponds to the sum of the masses of the weak bosons W+, W-, and
W0;
the W0 / Z0 mass ratio is fixed, and the sum of the masses of the weak bosons W+, W-, and Z0 correspond to
the Vacuum Expectation Value of the Higgs scalar field that transforms the W0 into the Z0;
the Planck mass is a condensation of fermion-antifermion pairs, somewhat like a pion condensate;
the SU(5) LeptoQuark X-bosons have a Vacuum Expectation Value corresponding to a decoherence /
condensate below the Planck mass.

It is interesting that

the ratio of the sum of the masses of the weak bosons W+, W-, and W0 to the sum of the masses of the first
generation fermions is 259.031 GeV / 7.508 GeV = 34.5007

which is very close to

the ratio of the geometric part of the Weak Force Strength to the Electromagnetic Fine Structure Constant is 0.253477 /
( 1 / 137.03608 ) = 34.7355.

 

Effectively, in the HyperDiamond Feynman
Checkerboard model, the electron mass is fixed at 0.5110 MeV
and all other masses are determined from it by the
ratios calculated in the model.
 
 

Higgs Scalar, Gauge Bosons, and Fermions.

 
Recall from Chapter 4 that 16x16 = 256-dimensional DCl(0,8)
has graded structure

1 8 28 56 70 56 28 8 1

 
that gives three types of particles for which mass ratios
can be calculated in the HyperDiamond Feynman Checkerboard
model:
 
the Higgs Scalar;
 

http://xxx.lanl.gov/abs/hep-ph/9501252


Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks9.html[4/16/18, 1:38:20 AM]

the 28 bivector gauge bosons;
 
and the 8 + 8 = 16 half-spinor fermions.
 
 

Higgs Scalar Mass.

 
There is only one Higgs scalar. Its mass is 145.789 GeV.
 
 
 

Gauge Boson Masses.

 
After dimensional reduction to 4-dimensional spacetime,
the 28 Spin(0,8) gauge bosons split into two groups:
 
12 Standard Model gauge bosons, which are
 
8 SU(3) gluons,
 
3 SU(2) weak bosons, and
 
1 U(1) photon, 
 
which 12 gauge bosons see Internal Symmetry Space
according to their group symmetry; 
 
and
 
16 U(4) gauge bosons,
 
which reduce to 15 SU(4) = Spin(6) gauge bosons
plus one U(1) phase for particle propagator amplitudes
(this phase is what makes the sum-over-histories quantum
theory interferences work).
 
The 15 SU(4) = Spin(6) gauge bosons further reduce
to 10 Spin(5) deSitter gravitons that give physical
gravity by the MacDowell-Mansouri mechanism as described in
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
with gravitons that see their Symmetry Space
of Spacetime according to their group symmetry,   
 
and 4 conformal generators and 1 scale generator.
 
The 4 conformal generators couple to the Higgs scalar
so that it becomes the mass-giver by the Higgs mechanism
as described in
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
and the 1 scale generator
represents the scale that we chose
by setting the Higgs scalar field vacuum expectation
value v to be 252.514 GeV.
 
All these gauge bosons are massless at very high energies,
but at energies comparable to the Higgs mass and below,
the Higgs scalar couples to the SU(2) weak bosons
to give them mass.
 

Weak Boson Masses.

 
Denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, corresponding to the massive 
physical weak bosons W+, W-, and Z0. 

http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9501252
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The triplet  { W+, W-, W0 } 
couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet  { W+, W-, W0 } 
at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.
 
The triplet  { W+, W-, Z0 } 
couples directly with the Higgs scalar, 
which carries the Higgs mechanism by 
which the W0 becomes the physical Z0, 
so that the total mass of the triplet  { W+, W-, Z0 } 
is equal to the vacuum expectation value v of
the Higgs scalar field, v = 252.514 GeV.
 
What are individual masses of members
of the triplet { W+, W-, Z0 } ?
 
First, look at the triplet  { W+, W-, W0 } 
which can be represented by the 3-sphere S^3.
 
The Hopf fibration of S^3 as
S^1 --} S^3 --} S^2
gives a decomposition of the W bosons
into the neutral W0 corresponding to S^1 and
the charged pair W+ and W- corresponding
to S^2.
 
 
The mass ratio of the sum of the masses of
W+ and W- to
the mass of W0
should be the volume ratio of
the S^2 in S^3 to
the S^1 in S3.
 
 
The unit sphere S^3 in R^4 is
normalized by 1 / 2.
 
 
The unit sphere S^2 in R^3 is
normalized by 1 / sqrt3.
 
 
The unit sphere S^1 in R^2 is
normalized by 1 / sqrt2.
 
 
The ratio of the sum of the W+ and W- masses to
the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 
Since the total mass of the triplet  { W+, W-, W0 } 
is 259.031 GeV, the total mass of a T - Tbar pair, 
and the charged weak bosons have equal mass, 
we have
 
mW+ = mW- = 80.326  GeV, 
 
and mW0 = 98.379  GeV.
 
 
 

Parity Violation, Effective Masses, and Weinberg Angle.

 
The charged W+/- neutrino-electron interchange
 
must be symmetric with the electron-neutrino interchange,
 
so that the absence of right-handed neutrino particles requires
 
that the charged W+/- SU(2)
weak bosons act only on left-handed electrons.
 
Each gauge boson must act consistently
on the entire Dirac fermion particle sector,
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so that the charged W+/- SU(2) weak bosons
act only on left-handed fermions of all types.
 
The neutral W0 weak boson does not interchange Weyl
neutrinos with Dirac fermions, and so is not restricted
to left-handed fermions,
but also has a component that acts on both types of fermions,
both left-handed and right-handed, conserving parity.
 
However, the neutral W0 weak bosons are related to
the charged W+/- weak bosons by custodial SU(2)
symmetry, so that the left-handed component of the
neutral W0 must be equal to the left-handed (entire)
component of the charged W+/-.
 
Since the mass of the W0 is greater than the mass
of the W+/-, there remains for the W0 a component
acting on both types of fermions.
 
Therefore the full W0 neutral weak boson interaction
is proportional to
(mW+/-^2 / mW0^2) acting on left-handed fermions
and
 
(1 - (mW+/-^2 / mW0^2)) acting
on both types of fermions.
 
If (1 - (mW+/-2 / mW0^2)) is defined to be
sin(thetaw)^2 and denoted by K, and
 
if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T,
 
then the W0 neutral weak interaction can be written as:
 
W0L = T + K and W0LR = K.
 
 
Since the W0 acts as W0L with respect to the
parity violating SU(2) weak force and
 
as W0LR with respect to the parity conserving U(1)
electromagnetic force of the U(1) subgroup of SU(2),
 
the W0 mass mW0 has two components:
 
the parity violating SU(2) part mW0L that is
equal to mW+/- ; and
 
the parity conserving part mW0LR that acts like a
heavy photon.
 
As mW0 = 98.379 GeV = mW0L + mW0LR, and
 
as mW0L = mW+/- = 80.326  GeV,
 
we have mW0LR = 18.053  GeV.
 
 
 
Denote by *alphaE = *e^2 the force
strength of the weak parity conserving U(1)
electromagnetic type force that acts through the
U(1) subgroup of SU(2).
 
 
The electromagnetic force strength
alphaE = e^2 = 1 / 137.03608 was calculated
in Chapter 8 using
the volume V(S^1) of an S^1 in R^2,
normalized by 1 / \qrt2.
 
 
The *alphaE force is part of the SU(2) weak
force whose strength alphaW = w^2 was calculated
in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
normalized by 1 / sqrt3.
 
 
Also, the electromagnetic force strength alphaE = e^2
was calculated in Chapter 8 using a
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4-dimensional spacetime with global structure of
the 4-torus T^4 made up of four S^1 1-spheres,
 
 
while the SU(2) weak force strength
alphaW = w^2 was calculated in Chapter 8
using two 2-spheres S^2 x S^2,
each of which contains one 1-sphere of
the *alphaE force.
 
 
Therefore
*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 
*e = e / (4th root of 6) = e / 1.565 , and
 
 
the mass mW0LR must be reduced to an effective value
 
 
mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
 
 
for the *alphaE force to act like
an electromagnetic force in the 4-dimensional
spacetime HyperDiamond Feynman Checkerboard model:
 
 
*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 
 
where the physical effective neutral weak boson is
denoted by Z0.
 
 
Therefore, the correct HyperDiamond Feynman Checkerboard values for
weak boson masses and the Weinberg angle thetaW are:
 
 
mW+ = mW- = 80.326  GeV;
 
 
mZ0 = 80.326 + 11.536 = 91.862  GeV; and
 
 
sin(thetaW)^2 = 1 - (mW+/- / mZ0)^2 = 
= 1 - ( 6452.2663 / 8438.6270 ) = 0.235.
 
 
Radiative corrections are not taken into account here,
and may change these tree-level
HyperDiamond Feynman Checkerboard values somewhat.

According to hep-ex/0205080:

"... The NuTeV experiment has performed precision measurements of the ratio of neutral-current to
charged-current cross-sections in high rate, high energy neutrino and anti-neutrino beams on a dense,
primarily steel, target. The separate neutrino and anti-neutrino beams, high statistics, and improved control
of other experimental systematics, allow the determination of electroweak parameters with significantly
greater precision than past nu-N scattering experiments. Our null hypothesis test of the standard model
prediction measures ...

sin(theta_W^(on-shell))^2 = 0.22773 +/- 0.00135 (stat) +/- 0.00093 (syst)

- 0.00022 x ( ( M_top^2 - ( 175 GeV/c^2 )^2 ) / ( 50 GeV/c^2 )^2 )

+ 0.00032 ln( M_Higgs / 150 GeV )

... A fit to the precision electroweak data, excluding neutrino measurements, predicts a value of 0.2227 +/-
0.00037 ... approximately 3 sigma from the NuTeV measurement. In the on-shell scheme ...
sin(theta_W)^2 = 1 - ( M_W / M_Z )^2 , where M_W and M_Z are the physical gauge boson masses;
therefore, this result implies M_W = 80.14 +/- 0.08 GeV ... The world-average of the direct measurements

http://xxx.lanl.gov/abs/hep-ex/0205080
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of M_W is 80.45 +/- 0.04 GeV ... A fit to precision data ... including NuTeV, has been performed by the
LEPEWWG ... shown in Figure 1 ...

... This suggests that in the context of all the precision data, as compiled by the LEPEWWG, the NuTeV
result is still a statistical anomaly suffcient to spoil the fit if the standard model is assumed. ....".

 

Note that there are several currently accepted ways to define the Weinberg angle. According to a 19 November 2001
document of the Particle Data Group, "...

http://pdg.lbl.gov/2001/stanmodelrpp.pdf
http://pdg.lbl.gov/2001/stanmodelrpp.pdf
http://pdg.lbl.gov/
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 ...

 ...".

The D4-D5-E6-E7-E8 VoDou Physics model definition of the Weinberg angle is fundamentally based on force
strengths (which, in turn, can be expressed in terms of the calculated W and Z weak boson masses of M_W = 80.326
GeV and M_Z = 91.862 GeV), so that the D4-D5-E6-E7-E8 VoDou Physics model definition of the Weinberg
angle is effectively the MSbar definition.

In the edited-quotes of the above images, c and cbar are functions of the masses of the Higgs and the Truth Quark,
and the above numbers may be based on masses of around 100 GeV and 175 GeV, respectively. Even so, using those
values of c and cbar, a calculation shows that the MSbar value of sin(theta_W)^2 of 0.235 of the D4-D5-E6-E7-E8
VoDou Physics model corresponds to an on-shell tree level value of sin(theta_W)^2 of 0.2267.

 

The hep-ex/0205080 on-shell value for the NuTeV experimental result for sin(theta_W)^2 = 0.2277 assumes that the
Higgs Mass M_Higgs = 150 GeV and that the Truth Quark Mass M_top = 175 GeV.

In the D4-D5-E6-E7-E8 VoDou Physics model, the Higgs Mass of 146 GeV is close to 150 GeV, but the Truth Quark
Mass of 130 GeV is substantially lower than 175 GeV. If the value of 130 GeV is used for the Truth Quark Mass in the
equation of hep-ex/0205080, then the value of sin(theta_W)^2 is increased by

0.00022 x ( 175^2 - 130^2 ) / 50^2 = 0.0012 GeV

giving for the on-shell value for the NuTeV experimental result with a 130 GeV Truth Quark Mass sin(theta_W^nu-
N)^2 = 0.2289 with total statistical and systematic error bar +/- 0.00228, which compares (in my opinion) realistically

http://xxx.lanl.gov/abs/hep-ex/0205080
http://xxx.lanl.gov/abs/hep-ex/0205080
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with the D4-D5-E6-E7-E8 VoDou Physics model on-shell tree level value of sin(theta_W)^2 of 0.2267.

Therefore I do not agree with the conclusion of hep-ex/0205080 that "... the NuTeV result is still a statistical anomaly
sufficient to spoil the fit if the standard model is assumed ...".

 

 

 

Fermion Masses.

Corresponding to the way that 24 of the 28 Gauge Bosons of the D4-D5-E6-E7-E8 VoDou Physics model can be
represented by the vertices of a 24-cell, the first-generation Fermion Particles and anti-Particles, and SpaceTime
plus Internal Symmetry Space, can be represented by the vertices of a dual 24-cell:

In the dual 24-cell,  the 8 vertices

represent the first-generation electron; red, green, blue up quarks; red, green, blue down quarks, and neutrino. The 8
vertices representing the first-generation antiparticles are denoted by the cyan, magenta, yellow, and square-black
vertices.

These 8+8 = 16 vertices correspond to the 16 Complex Dimensions of the Bounded Domain corresponding to the
Symmetric Space E6 / D5xU(1), and to the 16 Real Dimensions of its Shilov Boundary. The 32 Real Dimensions of
that Complex Bounded Domain correspond to the 32 vertices of the 5-dimensional HyperCube that make up 32 of the
72 E6 root vectors.

In this image

only the 8 vertices representing the first-generation fermion particles are marked.

http://xxx.lanl.gov/abs/hep-ex/0205080
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First generation fermion particles are also represented
by octonions as follows:
 
 
 
  Octonion                  Fermion  
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
 
     E                      electron 
 
     I                  red  down  quark 
     J                green  down  quark 
     K                 blue  down  quark 
 
 
 
First generation fermion antiparticles are represented
by octonions in a similiar way.
 
Second generation fermion particles and antiparticles
are represented by pairs of octonions.
 
Third generation fermion particles and antiparticles
are represented by triples of octonions.
 
In the HyperDiamond Feynman Checkerboard model,
there are no higher generations of fermions than the Third.
 
This can be seen algebraically as a consequence of the
fact that the Lie algebra series E6, E7, and E8,
has only 3 algebras, which in turn is a consequence of
non-associativity of octonions, as described here and in
 
http://www.innerx.net/personal/tsmith/E678.html

or geometrically as a consequence of the fact that,
 
if you reduce the original 8-dimensional spacetime
into associative 4-dimensional physical spacetime
and coassociative 4-dimensional Internal Symmetry Space,
 
then, if you look in the original 8-dimensional spacetime
at a fermion (First-generation represented by a single octonion)
propagating from one vertex to another,
there are only 4 possibilities for the same propagation
after dimensional reduction:
 
1 - the origin and target vertices are both
in the associative 4-dimensional physical spacetime,
in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion represented
by a single octonion;
 
2 - the origin vertex is in the associative spacetime,
and the target vertex in in the Internal Symmetry Space,
in which case there must be a new link from
the original target vertex in the Internal Symmetry Space
to a new target vertex in the associative spacetime,
and a second octonion can be introduced at the original
target vertex in connection with the new link,
so that the fermion can be regarded after dimensional reduction
as a pair of octonions, and therefore as a SECOND generation fermion;
 
3 - the target vertex is in the associative spacetime,
and the origin vertex in in the Internal Symmetry Space,
in which case there must be a new link to
the original origin vertex in the Internal Symmetry Space
from a new origin vertex in the associative spacetime,
so that a second octonion can be introduced at the original
origin vertex in connection with the new link,
so that the fermion can be regarded after dimensional reduction

http://www.innerx.net/personal/tsmith/E678.html
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as a pair of octonions, and therefore as a SECOND generation fermion;
and
 
4 - both the origin vertex and the target vertex
are in the Internal Symmetry Space,
in which case there must be a new link to
the original origin vertex in the Internal Symmetry Space
from a new origin vertex in the associative spacetime,
and a second new link from the original target vertex
in the Internal Symmetry Space to a new target vertex
in the associative spacetime,
so that a second octonion can be introduced at the original
origin vertex in connection with the first new link,
and a third octonion can be introduced at the original
target vertex in connection with the second new link,
so that the fermion can be regarded after dimensional reduction
as a triple of octonions, and therefore as a THIRD generation fermion.
 
As there are no more possibilities, there are no more generations.
 

RENORMALIZATION OF PARTICLE MASSES AND FORCE STRENGTHS: 

 
Particle masses and force strength constants 
are not really "constant" when you measure them, 
as the result of your measurement will depend on 
the energy at which you measure them.  
Measurements at one energy level can be related to 
measurements at another by renormalization equations. 
 
The particle masses calculated in 
the D4-D6-E6-E7-E7-E8 VoDou Physics model 
are, with respect to renormalization, each defined at 
the energy level of the calculated particle mass.  

In the D4-D6-E6-E7-E7-E8 VoDou Physics model, 
Dilatation Scale Transformations 
of the Conformal Group provide a natural setting for 
the Renormalization Group Process. 
 
For leptons, such as the electron, muon, and tauon, 
which carry no color charge, 
you can renormalize conventionally from that energy level 
to "translate" the result to another energy level, 
because those particles are not "confined" and 
so can be experimentally observed as "free particles"  
("free" means "not strongly bound to other particles, 
except for virtual particles of the active vacuum of spacetime").  
 
For quarks, which are confined and 
cannot be experimentally observed as free particles, 
the situation is more complicated.  
In the D4-D6-E6-E7-E8 VoDou Physics model, 
the calculated quark masses are considered to be constituent masses.  
 
In hep-ph/9802425, 
Di Qing, Xiang-Song Chen, and Fan Wang, 
of Nanjing University, present a qualitative QCD analysis 
and a quantitative model calculation  
to show that the constituent quark model 
[after mixing a small amount (15%) of sea quark components]
remains a good approximation 
even taking into account the nucleon spin structure 
revealed in polarized deep inelastic scattering.
 
The effectiveness of 
the NonRelativistic model of light-quark hadrons 
is explained by, and affords experimental Support for, 
the Quantum Theory of David Bohm.
 
Consitituent particles are Pre-Quantum particles 
in the sense that their properties are calculated 
without using sum-over-histories Many-Worlds quantum theory.  
("Classical" is a commonly-used synonym for "Pre-Quantum".) 
Since experiments are quantum sum-over-histories processes, 
experimentally observed particles are Quantum particles. 
 
The lightest experimentally observable particle 
containing quarks is the pion, 

http://xxx.lanl.gov/abs/hep-ph/9802425
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which is a quark-antiquark pair made up of the lightest 
quarks, the up and down quarks. 
A quark-antiquark pair is the carrier of the strong force, 
and mathematically resembles a bivector gluon, 
which is the carrier of the color force.  
The charactereistic energy level of pions is 
the square root of the sum of the squares of 
the masses of the two charged and one neutral pion. 
It is about 245 MeV (to more accuracy 241.4 MeV). 
The gluon-carried color force strength is renormalized 
to higher energies from about 245 MeV in the conventional way. 
 
What about quarks, as opposed to gluons? 
Gluons are represented by quark-antiquark pairs, 
but a quark is a single quark. 
The lightest particle containing a quark that is not 
coupled to an antiquark is the proton,  
which is a stable (except with respect to quantum gravity) 
3-quark color neutral particle.  
The characteristic energy level of the proton 
is about 1 GeV (to more accuracy 938.27 MeV).  
Quark masses are renormalized to higher energies 
from about 1 GeV (or from their calculated mass, 
below which they do not exist except virtually) 
in the conventional way. 
 
What about the 3 quarks (up, down, and strange) 
that have constituent masses less than 1 GeV? 
Below 1 GeV, they can only exist 
(if not bound to an antiquark) within a proton, 
so their masses are "flat", or do not "run", 
in the energy range below 1 GeV. 
 
Since the 3 quarks, up, down, and strange, 
are the only ones lighter than a proton, 
they can be used as the basis for a useful 
low-energy theory, Chiral Perturbation Theory, 
that uses the group SU(3)xSU(3), 
or, if based only on the lighter up and down quarks
that uses the group SU(2)xSU(2).  
 
A useful theory at high energies, 
much above 1 GeV, is Perturbative QCD, 
that treats the quarks and gluons as free, 
which they are asymptotically 
as energies become very high. 

However, 
Patrascioiu and Seiler indicate 
that Perturbative QCD may not be exactly physically accurate. 

Further,

Alexei Morozov and Antti J. Niemi, in their paper, Can Renormalization Group Flow End in a Big Mess?, hep-
th/0304178, say: "... The field theoretical renormalization group equations have many common features with the
equations of dynamical systems. In particular, the manner how Callan-Symanzik equation ensures the independence of
a theory from its subtraction point is reminiscent of self-similarity in autonomous flows towards attractors. Motivated
by such analogies we propose that besides isolated fixed points, the couplings in a renormalizable field theory may
also flow towards more general, even fractal attractors. This could lead to Big Mess scenarios in applications to
multiphase systems, from spin-glasses and neural networks to fundamental ... theory. We argue that ... such chaotic
flows ... pose no obvious contradictions with the known properties of effective actions, the existence of dissipative
Lyapunov functions, and even the strong version of the c-theorem. We also explain the difficulties encountered when
constructing effective actions with chaotic renormalization group flows and observe that they have many common
virtues with realistic field theory effective actions. We conclude that if chaotic renormalization group flows are to be
excluded, conceptually novel no-go theorems must be developed. ... in the classical Yang-Mills theory chaotic
behaviour has already been well established ... Consequently such chaotic behaviour will not be considered here.
Obviously, a chaotic RG flow also necessitates the consideration of field (string) theories with at least three couplings.
In the present article we shall be interested in the possibility of chaotic RG flows in the IR limits of quantum field and
string theories. ... we consider limit cycles from the point of view of RG flows, and inspect vorticity as a RG scheme
independent tool for describing multicoupling flows. ... we explain how to construct model effective actions from the

http://xxx.lanl.gov/abs/hep-ph/9609292
http://xxx.lanl.gov/abs/hep-th/0304178
http://xxx.lanl.gov/abs/hep-th/0304178
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beta-function flows. In particular, we explain how the construction fails in case of chaotic flows and suggests this
parallels the problems encountered in constructing actual field theory effective actions. This also explains why it is
very hard to construct actual field theory models with chaotic RG flow. ...".

Perturbative QCD, Chiral Perturbation Theory, and Lattice Gauge Theory:

Even though, as Patrascioiu and Seiler indicate,  
Perturbative QCD may not be exactly physically accurate, 
Perturbative QCD can be useful in doing rough calculations 
and in understanding some aspects of QCD.  

To do calculations in theories such as 
Perturbative QCD and Chiral Perturbation Theory, 
you need to use effective quark masses that 
are called current masses.  Current quark masses are different 
from the Pre-Quantum constituent quark masses of our model. 
The current mass of a quark is defined in our model as 
the difference between 
the constituent mass of the quark 
and 
the density of the lowest-energy sea of virtual gluons, 
quarks, and antiquarks, or 312.75 MeV.  
Since the virtual sea is a quantum phenomenon, 
the current quarks 
of Perturbative QCD and Chiral Perturbation Theory are, 
in my view, Quantum particles.  
 
The relation between current masses and constituent masses 
may be explained, at least in part, 
by the Quantum Theory of David Bohm. 

From a conventional point of view, 
in hep-ph/0006306, Szczepaniak and Swanson 
"... have shown how quark model phenomenology 
may be derived from a simple model of QCD 
through the careful use of a nonperturbative renormalization 
procedure coupled with a model of the vacuum 
which breaks chiral symmetry. ...".

 
In our model: 
 
a current quark is viewed as a composite combination 
of a fundamental constituent quark 
and Quantum virtual sea gluon, quarks, and antiquarks 
(compare the conventional picture of, for example, 
hep-ph/9708262, in which current quarks are Pre-Quantum 
and constituent quarks are Quantum composites); and  
 
the input current quarks of 
Perturbative QCD and Chiral Perturbation Theory 
are Quantum, and not Pre-Quantum, so that we view 
Perturbative QCD and Chiral Perturbation Theory as 
effectively "second-order" Quantum theories 
(rather than fundamental theories) 
that are most useful in describing phenomena 
at high and low energy levels, respectively. 

 
Therefore, 
in Perturbative QCD and Chiral Perturbation Theory,
the up and down quarks roughly massless.  
One result is that the current masses 
can then be used as input for 
the SU(3)xSU(3) Chiral Perturbation Theory 
that, although it is only approximate because the 
constituent mass of the strange quark is about 312 MeV, 
rather than nearly zero, 
can be useful in calculating meson properties.  

Taekoon Lee, in hep-ph/0006349, points out that quark mass 
aligns the theta vacuum so that there is no strong CP violation, 
thus solving the QCD strong CP problem without an axion. 
This result can also be seen from 

http://xxx.lanl.gov/abs/hep-ph/9609292
http://xxx.lanl.gov/abs/hep-ph/0006306
http://xxx.lanl.gov/abs/hep-ph/9708262
http://xxx.lanl.gov/abs/hep-ph/0006349
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the point of view of the D4-D5-E6-E7 physics model. 

 
WHAT ARE THE REGIONS OF VALIDITY OF PERTURBATIVE QCD 
and CHIRAL PERTURBATION THEORY?
 
Perturbative QCD is useful at high energies.  
If Perturbative QCD is valid at energies above 4.5 GeV, 
then Yndurian in hep-ph/9708300 has shown that 
lower bounds for current quark masses are: 
 
ms       at least 150 MeV   (compare D4-D6-E6-E7 312   MeV) 
 
mu+md    at least  10 MeV   (compare D4-D6-E6-E7   6.5 MeV) 
 
mu-md    at least   2 MeV   (compare D4-D6-E6-E7   2.1 MeV) 
 
Yndurian bases his estimates on positivity, 
and uses MSbar masses defined at 1 Gev^2. 
 
 
Chiral Perturbation Theory is useful at low energies. 
Lellouch, Rafael, and Taron in hep-ph/9707523 have shown 
roughly similar lower bounds using Chiral Perturbation Theory.  
 
 
Lattice Gauge Theory calculations of Gough et al in hep-ph/9610223 
give light quark current MSbar masses at 1 Gev^2 as: 
 
ms       59    to  101   MeV 
 
mu+md     4.6  to    7.8 MeV 
 
 
Clearly, 
the strange quark current masses of Lattice Gauge Theory 
are a lot lighter than those calculated by 
Perturbative QCD and Chiral Perturbation Theory, 
as well as the D4-D6-E6-E7 model.  
 
Further, recent observation of the decay of K+ to 
pion+ and a muon-antimuon pair gives a branching ratio 
with respect to the decay of K+ to pion+ and e+ e- 
that is 0.167, which is about 2 sigma below the 
Chiral Perturbation Theory prediction of 0.236. 
 
These facts indicate that Perturbative QCD, 
Chiral Perturbation Theory, and Lattice Gauge Theory 
are approximations to fundamental theory, 
each useful in some energy regions, 
but not fully understood in all energy regions. 

Conventional Lattice Gauge Theory for fermions, such as quarks, has some fundamental problems:

The conventional lattice Dirac operator is afflicted with the Fermion Doubling Problem, in which nearest-neighbor
lattice sites are occupied with (for 4-dim spacetime) 2^4 = 16 times too many fermions;.

The conventional solutions to the Fermion Doubling Problem are to add non-local terms that violate Chiral Symmetry
on the lattice. If you are trying to do Chiral Perturbation Theory on the lattice, that seems to be a bad idea.

To solve the Fermion Doubling Problem without violating Chiral Symmetry, Bo Feng, Jianming Li, and Xingchang
Song have proposed to modify the conventional lattice Dirac operator by adding a non-local term that (like an earlier
approach of Drell et. al., Phys. Rev. D 14 (1976) 1627) couples all lattice sites along a given direction instead of
coupling only nearest-neighbor sites. Their modified lattice Dirac operator not only preserved Chiral Symmetry, it also
gives the conventional D'Alembertian operator, and they are able to construct the Weinberg-Salam Electro-Weak
model on a lattice.

 
 
Conventional Lattice Gauge Theory is formulated 
somewhat differently from  another approach 
to formulating physics models on lattices:

http://xxx.lanl.gov/abs/hep-ph/9708300
http://xxx.lanl.gov/abs/hep-ph/9707523
http://xxx.lanl.gov/abs/hep-ph/9610223
http://xxx.lanl.gov/abs/hep-ex/9708012
http://xxx.lanl.gov/abs/hep-lat/9711019
http://xxx.lanl.gov/abs/hep-lat/9711019
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Feynman Checkerboards,
 
 

 

Truth Quark Mass.

 
In the HyperDiamond Feynman Checkerboard model,
the Higgs scalar couples most strongly 
with the particle-antiparticle pair
made of femions with the most charge in the highest generation.
 
That means Third Generation fermions made of triples of octonions,
 
carrying both color and electric charge, and therefore quarks
rather than leptons,
 
and carrying electric charge of magnitude 2/3 rather than 1/3,
and therefore:
 
the Higgs scalar couples most strongly with the Truth quark, 
whose tree-level constituent mass of 129.5155 GeV is 
somewhat lower than, but close to, 
the Higgs scalar mass of about 146 GeV. 
 
 
The HyperDiamond Feynman Checkerboard model value of
about 130 GeV is substantially different from
the roughly 175 GeV figure advocated by FermiLab.
 
I think that the FermiLab figure is incorrect.
 
The Fermilab figure is based on analysis of
semileptonic events. I think that the Fermilab
semileptonic analysis does not handle background correctly,
and ignores signals in the data that are in rough
agreement with the D4-D6-E6-E7 model tree level constituent mass
of about 130 GeV.
 
Further, I think that dileptonic events are more
reliable for Truth quark mass determination,
even though there are fewer of them than semileptonic events.
 
I disagree with the Fermilab D0 analysis of dileptonic events, 
which Fermilab says are in the range of 168.3 GeV. 
My analysis of those dileptonic events
gives a Truth quark mass of about 136.7 GeV, 
in rough agreement with 
the D4-D6-E6-E7 model tree level Truth quark constituent mass
of about 130 GeV.  
 
More details about these issues,
including gif images of Fermilab data histograms
and other relevant experimental results,
can be found on the World Wide Web at URLs
 
http://www.innerx.net/personal/tsmith/TCZ.html
 
I consider the mass of the Truth quark to be
a good test of the D4-D6-E6-E7 model, 
as the model is falsifiable by experimental results.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV.

Other Fermion Masses.

 

http://www.innerx.net/personal/tsmith/TCZ.html
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In the HyperDiamond Feynman Checkerboard model,
the masses of the other fermions are calculated from
the mass of the Truth quark, with the following results for
individual tree-level lepton masses and quark constituent masses:
 
 
me = 0.5110 MeV;
 
mnue = mnumu = mnutau = 0 at 0-level but 1-level corrections exist;
 
md = mu = 312.8 MeV (constituent quark mass);
 
mmu = 104.8 MeV;
 
ms = 625 MeV (constituent quark mass);
 
mc = 2.09 GeV (constituent quark mass);
 
mtau = 1.88 GeV;
 
mb = 5.63 GeV (constituent quark mass);
 
These results when added up, 
 
with each quark having 3 color charge states, 
each fermion particle having an antiparticle, 
and each Dirac fermion having 2 helicity states, 
 
give a total mass of first generation fermions:
 
Sigmaf1 = 7.508  GeV
 
 
 
Here is how the individual fermion mass calculations
are done:

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

The Weyl fermion neutrino has at tree level
only the left-handed state,
whereas the Dirac fermion electron and quarks can have
both left-handed and right-handed states,
so that the total number of states corresponding
to each of the half-spinor Spin(0,8) representations is 15.
 
 
In all generations, neutrinos are massless at tree level.  
However, even though massless at tree level, 
neutrinos are spinors and therefore are acted 
upon by Gravity as shown by the Papapetrou Equations. 
Further, 
in Quantum Field Theory at Finite Temperature, 
the gravitational equivalence principle may be violated,
causing mixing among neutrinos of different generations.  
 
 
 
In the HyperDiamond Feynman Checkerboard model, 
 
the first generation fermions
correspond to octonions   O 
 
and second generation fermions
correspond to pairs of octonions   O x  O 
 



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks9.html[4/16/18, 1:38:20 AM]

and third generation fermions
correspond to triples of octonions   O x  O x  O.
 
 
To calculate the fermion masses in the model,
the volume of a compact manifold representing the
spinor fermions S8+ is used.
It is the parallelizable manifold S^7 x RP^1.
 
 
Also, since gravitation is coupled to mass,
the infinitesimal generators of the MacDowell-Mansouri
gravitation group, Spin(0,5), are relevant.
 
 
The calculated quark masses are constituent masses, 
not current masses.
 
 
In the HyperDiamond Feynman Checkerboard model, 
fermion masses are calculated as 
a product of four factors:
 
V(Qfermion) x N(Graviton) x N(octonion) x Sym
 
 
V(Qfermion) is the volume of the part of 
the half-spinor fermion particle manifold S^7 x RP^1 
that is related to the fermion particle 
by photon, weak boson, and gluon interactions.
 
 
N(Graviton) is the number of types of Spin(0,5) graviton 
related to the fermion. 
The 10 gravitons correspond to 
the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 
2 of them are in the Cartan subalgebra.
 
6 of them carry color charge, 
and may therefore be considered as corresponding to quarks.
 
The remaining 2 carry no color charge, 
but may carry electric charge 
and so may be considered as corresponding to electrons.
 
One graviton takes the electron into itself, 
and the other can only take the first-generation electron 
into the massless electron neutrino.
 
Therefore only one graviton should correspond to the mass
of the first-generation electron.
 
The graviton number ratio of the down quark to the
first-generation electron is therefore 6/1 = 6.
 
 
N(octonion) is an octonion number factor relating up-type quark
masses to down-type quark masses in each generation.
 
 
Sym is an internal symmetry factor, relating 2nd and 3rd
generation massive leptons to first generation fermions.
It is not used in first-generation calculations.
 

The ratio of the down quark constituent mass to the electron mass
is then calculated as follows:
 
Consider the electron, e.
 
By photon, weak boson, and gluon interactions,
e can only be taken into 1, the massless neutrino.
 
The electron and neutrino, or their antiparticles,
cannot be combined to produce any of the
massive up or down quarks.
 
The neutrino, being massless at tree level,
does not add anything to the mass formula for the electron.
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Since the electron cannot be related to any other massive Dirac
fermion, its volume V(Qelectron) is taken to be 1.
 
 
Next consider a red down quark I.
 
By gluon interactions, 
I can be taken into J and K,
the blue and green down quarks.
 
By also using weak boson interactions, 
it can be taken into i, j, and k, 
the red, blue, and green up quarks.
 
Given the up and down quarks, 
pions can be formed from quark-antiquark pairs, 
and the pions can decay 
to produce electrons and neutrinos.
 
Therefore the red down quark (similarly, any down quark)
is related to any part of S^7 x RP^1,
the compact manifold corresponding to
 
{ 1, i, j, k, I, J, K, E }
 
and therefore a down quark should have a spinor manifold
volume factor V(Qdown quark) of the volume of
S^7 x RP^1.
 
The ratio of the down quark spinor manifold volume factor to
the electron spinor manifold volume factor is just
 
V(Qdown quark) / V(Qelectron) = V(S^7x  RP^1)/1 = pi^5 / 3.
 
 
Since the first generation graviton factor is 6,
 
md/me = 6V(S^7 x  RP^1) = 2 pi^5 = 612.03937
 
 
As the up quarks correspond to i, j, and k,
which are 
the octonion transforms under E of I, J, and K 
of the down quarks, 
the up quarks and down quarks
have the same constituent mass mu = md.
 
 
Antiparticles have the same mass as the corresponding
particles.
 
 
Since the model only gives ratios of massses,
the mass scale is fixed by assuming 
that the electron mass me = 0.5110 MeV.
 
 
Then, the constituent mass of the down quark is
md = 312.75 MeV, and
 
the constituent mass for the up quark is
mu = 312.75 MeV.
 
 
As the proton mass is taken to be the sum of the constituent
masses of its constituent quarks
 
mproton = mu + mu + md = 938.25  MeV
 
The D4-D6-E6-E7 model calculation is close to
the experimental value of 938.27 MeV.
 
 

The third generation fermion particles correspond to triples of
octonions. There are 8^3 = 512 such triples.
 
 
The triple { 1,1,1 } corresponds to the tau-neutrino.
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The other 7 triples involving only 1 and E correspond
to the tauon:
{ E, E, E },
{ E, E, 1 },
{ E, 1, E },
{ 1, E, E },
{ 1, 1, E },
{ 1, E, 1 },
{ E, 1, 1 } ,
 
The symmetry of the 7 tauon triples is the same 
as the symmetry of 
the 3 down quarks, the 3 up quarks, and the electron,
so the tauon mass should be 
the same as 
the sum of the masses of 
the first generation massive fermion particles.
 
 
Therefore the tauon mass is 1.87704 GeV.
 
 
The calculated Tauon mass of 1.88 GeV is a sum 
of first generation fermion masses, all of which are 
valid at the energy level of about 1 GeV.  
 
However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized 
from the energy level of 1 GeV (where the mass is 1.88 GeV) 
to the energy level of 2 GeV.  
Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent, 
the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 
a Tauon mass of 1.777 GeV.  
 

Note that all triples corresponding to the
tau and the tau-neutrino are colorless.
 
 
 
The beauty quark corresponds to 21 triples.
 
They are triples of the same form as the 7 tauon triples,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
 
 
The seven triples of the red beauty quark correspond
to the seven triples of the tauon,
except that the beauty quark interacts with 6 Spin(0,5)
gravitons while the tauon interacts with only two.
 
 
The beauty quark constituent mass should be the tauon mass times the
third generation graviton factor 6/2 = 3, so the B-quark mass is
 
mb = 5.63111 GeV.
 
 

The calculated Beauty Quark mass of 5.63 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Beauty Quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 
a lattice gauge theory Beauty Quark pole mass as 5.0 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 5 GeV is about 0.22. 
Using alpha_s (5 GeV) = 0.22, 

http://pdg.lbl.gov/
http://pdg.lbl.gov/
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a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 
If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 
DELPHI at LEP has observed the Beauty Quark 
and found a 90 GeV MSbar mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).  
 
 
Note that the D4-D6-E6-E7 model calculated mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV. 
However, 
the D4-D6-E6-E7 model calculated value of 
the color force strength constant alpha_s at 
about 5 GeV is about 0.166, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 5 GeV is about 0.216, 
and 
the D4-D6-E6-E7 model calculated value of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.106, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.118.   
   
The D4-D6-E6-E7 model calculations gives 
a Beauty Quark pole mass (5.3 GeV) 
that is about 6 percent higher 
than the conventional Beauty Quark pole mass (5.0 GeV), 
and 
a color force strength alpha_s at 5 GeV (0.166) such that 
1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 
 

Note particularly that triples of the type { 1, I, J },
{ I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
 
 
The truth quark corresponds to the remaining 483 triples, so the
constituent mass of the red truth quark is 161/7 = 23 times the
red beauty quark mass, and the red T-quark mass is
 
mt = 129.5155  GeV
 
 
The blue and green truth quarks are defined similarly.
 
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the 
Higgs scalar field vacuum expectation value v = 252.514 GeV),  
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the HyperDiamond Feynman
Checkerboard model.
 
 
The tree level T-quark constituent mass rounds off to 130 GeV.
 
 
These results when added up give a total mass of
 
third generation fermions:
 
Sigmaf3 = 1,629  GeV
 
 
 

The second generation fermion calculations are:
 

http://xxx.lanl.gov/abs/hep-ex/9708030
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The second generation fermion particles correspond
to pairs of octonions.
 
There are 8^2 = 64 such pairs.
 
The pair { 1,1 } corresponds to the mu-neutrino.
 
the pairs { 1, E }, { E, 1 }, and
{ E, E } correspond to the muon.
 
Compare the symmetries of the muon pairs to the symmetries
of the first generation fermion particles.
 
The pair { E, E } should correspond
to the E electron.
 
The other two muon pairs have a symmetry group S2,
which is 1/3 the size of the color symmetry group S3
which gives the up and down quarks their mass of 312.75 MeV.
 
 
Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass,
which is 1/3 of the up or down quark mass.
 
 
Therefore, mmu = 104.76 MeV.

According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass is about
105.66 MeV.

Note that all pairs corresponding to
the muon and the mu-neutrino are colorless.
 
 

The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and I, J, or K.
 
 
The red strange quark is defined as the thrge pairs
1 and I, because I is the red down quark.
 
Its mass should be the sum of two parts:
the { I, I } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.
 
 
Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that
may carry electric charge, into massive particles.
 
 
Therefore the graviton factor for the second and
 
third generations is 6/2 = 3.
 
 
Therefore the symmetry part of the muon mass times
the graviton factor 3 is 312.75 MeV, 
and
the red strange quark constituent mass 
is
ms = 312.75  MeV + 312.75  MeV = 625.5  MeV
 
 
The blue strange quarks correspond to the
three pairs involving J,
the green strange quarks correspond to the
three pairs involving K,
and their masses are determined similarly.
 
 

The charm quark corresponds to the other 51 pairs.
Therefore, the mass of the red charm quark should

http://pdg.lbl.gov/
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be the sum of two parts:
 
 
the { i, i }, red up quark mass, 312.75 MeV; and
 
 
the product of the symmetry part of the strange quark
mass, 312.75 MeV, and
 
 
the charm to strange octonion number factor 51/9,
which product is 1,772.25 MeV.
 
 
Therefore the red charm quark constituent mass 
is
mc = 312.75  MeV + 1,772.25  MeV = 2.085  GeV
 
 
The blue and green charm quarks are defined similarly,
and their masses are calculated similarly.
 
 
The calculated Charm Quark mass of 2.09 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Charm Quark mass of 2.09 GeV 
corresponds to a conventional pole mass of 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 
a range for the Charm Quark pole mass from 1.2 to 1.9 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than the D4-D6-E6-E7 model value. 
Using alpha_s (2 GeV) = 0.39, 
a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
evaluated at about 2 GeV. 
 

 
These results when added up give a total mass of
second generation fermions:
 
Sigmaf2 = 32.9  GeV
 
 

 

K-M Parameters.

 
The Kobayashi-Maskawa parameters are determined in terms of 
the sum of the masses of the 30 first-generation 
fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 
and 
the similar sums for second-generation and third-generation fermions, 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 

The reason for using sums of all fermion masses 
(rather than sums of quark masses only) is that 
all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to
calculate Kobayashi-Maskawa parameters:
 
phase angle d13 = 1 radian ( unit length on a phase circumference )  
 
sin(alpha) = s12 =  
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
           = 0.222198  

http://pdg.lbl.gov/
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sin(beta) = s13 = 
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
          = 0.004608
 
sin(*gamma) = 
= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2])  
 
sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
           = 0.04234886
 
The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
an s23 transition is to the second generation and 
not all the way to the first generation, 
so that the end product of an s23 transition has a 
greater available energy than s12 or s13 transitions 
by a factor of Smf2 / Smf1 . 
Since the width of a transition is proportional to 
the square of the modulus of the relevant KM entry and 
the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1 
the effective magnitude of the s23 terms in the KM entries 
is increased by the factor sqrt( Smf2 /Smf1 ) .

 
The Chau-Keung parameterization is used, 
as it allows the K-M matrix to be represented as 
the product of the following three 3x3 matrices:  
 

 
           1               0                 0
 
           0           cos(gamma)        sin(gamma)   
 
           0          -sin(gamma)        cos(gamma)
 

       cos(beta)           0        sin(beta)exp(-i d13)   
 
           0               1                 0   
 
 -sin(beta)exp(i d13)  0             cos(beta)   
 

       cos(alpha)      sin(alpha)            0   
 
      -sin(alpha)      cos(alpha)            0   
 
           0               0                 1   
 

 
The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:
 
 
      d                    s                   b
 
u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
The matrix is labelled by either 
(u c t) input  and  (d s b)  output,  
or, as above, 
(d s b) input  and  (u c t)  output. 
 
 
 
For Z0 neutral weak boson processes, which are suppressed 
by the GIM mechanism of cancellation of virtual subprocesses, 
the matrix is labelled by either 
(u c t) input  and  (u'c't')  output,  
or, as below, 

http://pdg.lbl.gov/
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(d s b) input  and  (d's'b')  output: 
 
 
         d                    s                   b
 
d'  0.975                0.222               0.00249 -0.00388i 
 
s' -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
b'  0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
 
 
 
Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing. 

According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of Particle
Physics:

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three generations,
the 90% confidence limits on the magnitude of the elements of the complete matrix are

         d                    s                   b
 
u    0.9741 to 0.9756     0.219 to 0.226      0.00425 to 0.0048
 
c    0.219 to 0.226       0.9732 to 0.9748    0.038 to 0.044 
 
t    0.004 to 0.014       0.037 to 0.044      0.9990 to 0.9993 

... The constraints of unitarity connect different elements, so choosing a specific value for one element restricts the
range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values generally breaking CP
invariance for the weak interactions. ... Using tree-level processes as constraints only, the matrix elements ...[ of the
90% confidence limit shown above ]... correspond to values of the sines of the angles of s12 = 0.2229 +/- 0.0022, s23
= 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use the loop-level processes discussed below as additional
constraints, the sines of the angles remain unaffected, and the CKM phase, sometimes referred to as the angle gamma
= phi3 of the unitarity triangle ...

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or differences of rates
are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. This is just twice the area of
the unitarity triangle. ... All processes can be quantitatively understood by one value of the CKM phase d13 = 59 +/-
13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit is consistent with the value from the CP-
asymmetry measurements of 26 +/- 4 degrees. The invariant measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ...
From a combined fit using the direct measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/-
0.0008 , Im Vtd = -0.0032 +/- 0.0004 ... Constraints... on the position of the apex of the unitarity triangle following
from | Vub | , B mixing, epsilon, and sin2beta. ...

http://pdg.lbl.gov/2002/contents_sports.html#stanmodeletc
http://pdg.lbl.gov/2002/contents_sports.html#stanmodeletc
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... A possible unitarity triangle is shown with the apex in the preferred region. ...".

 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the Kobayashi-
Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM matrix provides a
consistent picture of all the measured flavor and CP violating processes. ... There is no signal of new flavor physics. ...
Very likely, the KM mechanism is the dominant source of CP violation in flavor changing processes. ... The result is
consistent with the SM predictions. ...".

In hep-ph/0304132, Marco Battaglia says: "... This ... 330 page ... report contains the results of the Workshop on
the CKM Unitarity Triangle, held at CERN on 13-16 February 2002 to study the determination of the CKM matrix
from the available data of K, D, and B physics. This is a coherent document with chapters covering the determination
of CKM elements from tree level decays and K and B meson mixing and the global fits of the unitarity triangle
parameters. The impact of future measurements is also discussed. ...".

 

Khokhlov - For N = 1, 2, 3:

Nth Generation Fermions and N-Photon Processes:

 

D. L. Khokhlov, in hep-ph/9809457, describes muon decay by 2-photon processes and tauon decay by 3-photon
processes, a picture that is consistent with the D4-D6-E6-E7 physics model which describes

first generation (electron, ...) fermions in terms of a single octonion
second generation (muon, ...) fermions in terms of pairs of octonions
third generation (tauon, ...) fermions in terms of triples of octonions

Since a muon would look like a pair of octonions, it should decay by a 2-photon process.

Khokhlov refers to Quantum Electrodynamics by Landau and Lifshitz (3rd ed, Nauka, 1989), for the 2-photon
scattering cross section sigma_2, for the energy level hbar omega = m_e c^2 at which formation of real electron-
positron pairs becomes possible,

http://xxx.lanl.gov/abs/hep-ph/0208080
http://xxx.lanl.gov/abs/hep-ph/0304132
http://xxx.lanl.gov/abs/hep-ph/9809457
http://xxx.lanl.gov/abs/hep-ph/9809457
http://xxx.lanl.gov/abs/hep-ph/9809457
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sigma_2 = 0.031 alpha^2 r_cl^2

where alpha is the electromagnetic fine structure constant, r_cl = e^2 / m_e c^2 is the classical electron radius, omega
is frequencey, hbar is Planck's constant h divided by 2 pi, c is the speed of light, and m_e is the electron mass.

As the effective radius r_2 of 2-photon scattering is given by r_2 = sqrt( sigma_2 / pi )

r_2 = sqrt( 0.031 alpha^2 r_cl^2 / pi ) = ( 1 / 137 ) sqrt ( 0.031 / pi ) 2.8 x 10^(-13) cm =

= 2 x 10^(-16) cm

Since the Compton wavelength r_e of an electron is about 3.86 x 10^(-11) cm, and the electron mass/energy m_e is
about 0.511 MeV, the energy level corresponding to muon 2-photon decay is 1.93 x 10^5 m_e = 98.6 GeV, which is
the same order as the mass/energy of W-bosons (about 80 GeV) that mediate muon decay in the D4-D6-E6-E7 physics
model and the Standard Model

muon

to

mu-neutrino + W

to

mu-neutrino + electron + e-antineutrino

 

Since 2-photon processes are characterized by the classical electron radius r_cl, the muon mass M_mu should be of the
order

M_mu = hbar / c r_cl = ( r_e / r_cl ) 0.511 MeV =

= ( 3.86 x 10^(-11) / 2.8 x 10^(-13) ) 0.511 MeV = 70 MeV

which is the same order as the experimental muon mass 105.66 MeV and the D4-D6-E6-E7 model calculated tree-
level muon mass 104.8 MeV.

 

Since 3-photon processes are characterized by the triplet state of positronium, and 2-photon processes are
characterized by the singlet state of positronium, and, according to Sakurai (Advanced Quantum Mechanics, Addison-
Wesley 1967, page 227), for the n =1, s wave bound states of positronium, the lifetime ratio T_singlet / T_triplet = 9 pi
/ 4 ( pi^2 - 9 ) alpha = 1115, the tauon mass M_tau should be of the order

M_tau = M_mu sqrt( T_singlet / T_triplet ) = 2300 MeV

which is the same order as the experimental tauon mass 1777 MeV, the D4-D6-E6-E7 model calculated tree-level
tauon mass 1877 MeV, and the tauon mass estimate of Khokhlov of 2200 MeV.

 

From Sets to Quarks:
 
Table of Contents: 
Chapter 1 - Introduction. 
Chapter 2 - From Sets to Clifford Algebras. 
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Tony Smith's Home Page

How Gauge Bosons See Symmetry Space:
CP2 Internal Symmetry Space and RP1xS3 Spacetime
Gauge Bosons as Pairs of Fermion Nearest-Neighbors
SU(3) Color Force
SU(2) Weak Force
U(1) Electromagnetism
Spin(2.3) MacDowell-Mansouri Gravity

Regge Calculus and Spin(2,3)

 

Dimensional reduction reduces the original nonassociative octonionic 8-dimensional Spacetime to a physical
associative 4-dimensional Spacetime and a coassociative 4-dimensional Internal Symmetry Space. It also reduces the
28 gauge bosons of Spin(8) to 16 generators of the Lie Algebra U(4) = U(1)xSU(4) = U(1)xSpin(6) of Gravity and the
Higgs Mechanism plus 12 generators of the Lie Algebra U(1)xSU(2)xSU(3) of the Standard Model.

( Global Group Structure of the Standard Model is discussed here.)

The D4-D5-E6-E7-E8 VoDou Physics model Lagrangian action, after dimensional reduction, is the sum of 4 terms:

Int Lgr dMgr + Int Lsu3 dMsu3 + Int Lsu2 dMsu2 + Int Lu1 dMu1

where Int stands for integration,

Lgr, Lsu3, Lsu2, and Lu1 are Lagrangian densities for the gravity, color, weak, and electromagnetic forces, and

dMgr, dMsu3, dMsu2, and dMu1 are the integration volume elements for the gravity, color, weak, and electromagnetic
forces.

The integration Int is taken over a neighborhood M of 4-dimensional spacetime. By Wick rotation, M can be seen as
either Euclidean or Minkowski.

The Lagrangian terms for gravity, the SU(3) color force, the SU(2) weak force, and U(1) electromagnetism each
determine the geometric force strength constants for their respective forces. The gauge boson curvature part of the
relative geometric force strengths (not including 1/mass squared terms for the Fermi weak constant and for the Newton
gravitational constant) can be calculated by looking at the gauge boson curvature terms of the form F /\ *F for

Lgr, Lsu3, Lsu2, and Lu1,

and comparing the measures dMgr, dMsu3, dMsu2, and dMu1 ,

each measure being defined by the volume of a 4-dimensional compact symmetric space of constant curvature.

The compact spaces of constant curvature are defined by transitive action of each of the 4 forces on its respective 4-
dimensional Symmetry Space (for the SU(3) color, SU(2) weak, and U(1) electromagnetic forces, the coassociative
Internal Symmetry Space; and for Gravity, Spacetime),

that is, by the way the gauge bosons "see" their Symmetry Space:

Denote the 4 Symmetry Space components of the gauge boson by:
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The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

RP1xS3 Spacetime and CP2 Internal Symmetry Space:
Note that S1/Z2 can be described as an orbifold.  

Dimensional reduction reduces the original nonassociative octonionic 8-dimensional Spacetime to a physical
associative 4-dimensional Spacetime and a coassociative 4-dimensional Internal Symmetry Space. It also reduces the
28 gauge bosons of Spin(8) to 16 generators of the Lie Algebra U(4) = U(1)xSU(4) = U(1)xSpin(6) of Gravity and the
Higgs Mechanism plus 12 generators of the Lie Algebra U(1)xSU(2)xSU(3) of the Standard Model.

( Global Group Structure of the Standard Model is discussed here.)

Corresponding to the way that 24 of the 28 Gauge Bosons of the D4-D5-E6-E7-E8 VoDou Physics model can be
represented by the vertices of a 24-cell, SpaceTime plus Internal Symmetry Space, and the first-generation
Fermion Particles and anti-Particles, can be represented by the vertices of a dual 24-cell:

In the dual 24-cell, 8-dimensional spacetime is represented by 8 vertices that correspond, after dimensional reduction,
to

4-dimensional Physical SpaceTime, whose corresponding vertices are denoted by

4-dimensional Internal Symmetry Space, whose corresponding vertices are denoted by

In this image
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only the 8 vertices representing Physical SpaceTime and Internal Symmetry Space are marked.

 

Matti Pitkanen has suggested that the global structure of 4-dimensional Spacetime and Internal Symmetry Space
should be given by 8-dimensional SU(3), which decomposes by SU(3) / U(2) = CP2 into CP2 base and U(2) fibre,
both of which are 4-dimensional and have Quaternionic structure.

Associative 4-dimensional Spacetime, in the Minkowski version with -+++ signature (1,3), is topologically U(2) =
SU(2)xU(1) = S3 x S1 (while the Euclidean version of Spacetime has topology S4),

which is consistent with the D4-D5-E6-E7-E8 VoDou Phyiscs model Spacetime of RP1 x S3. As Matti Pitkanen has
noted, the Quaternions have both a natural Minkowski metric (given by the square root of the real part Re(ZZ) of Z
times Z for Quaternion Z) and a natural Euclidean metric (given by the square root of ZZ* of Z times Z conjugate for
Quaternion Z).

Coassociative 4-dimensional Internal Symmetry Space is CP2.

( Global Group Structure of the Standard Model is discussed here.)

What is the relationship between 8-dimensional SU(3) and 8-dimensional Octonions?

SU(3) has a 2-dim Cartan subalgebra - Octonions have {1,E}
SU(3) has a 3-dim representation - Octonions have {i,j,k}
SU(3) has a dual 3-dim representation - Octonions have {I,J,K}

However, 1^2 = 1 and E^2 = -1, so 1 and E are not isomorphic,so the Octonion {1,E} is not isomorphic to the SU(3)
Cartan subalgebra.

Also, Octonion {i,j,k} is not isomorphic to {I,J,K}, but SU(3) 3-dim representation is isomorphic to the dual 3-dim
rep.

So, SU(3) and Octonions have their differences.

Look at the automorphism group Aut(O) = G2 of the Octonions.

Unlike the Quaternion case, where Aut(Q) = SU(2) = Spin(3) = S3 = Imaginary Quaternions, Aut(O) = G2 is 14-
dimensional, whereas S7 = Imaginary Octonions is 7-dim.

Also unlike the Quaternion case, where SU(2) = Spin(3) double-covers the rotation group in 3-space, Aut(O) = G2 is
not Spin(7) and is not the double-cover of the rotation group in 7-space, but Spin(7) and G2 are related by Spin(7) /
G2 = S7.

How does Aut(O) = G2 act on 7-space?

http://blues.helsinki.fi/~matpitka/mainpage.html
http://blues.helsinki.fi/~matpitka/mainpage.html
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Look at the 6-sphere S6 in 7-space.

Aut(O) = G2 is transitive on S6, just as is the double-cover Spin(7) of the rotation group in 7-space, but the isotropy
group of the double-cover Spin(7) of the rotation group in 7-space is Spin(6),

that is, Spin(7) / Spin(6) = S6,

whereas Spin(7) / G2 = S7 and Spin(6) / SU(3) = S7

and the isotropy group of G2 is SU(3), that is, G2 / SU(3) = S6.

The elements of SU(3) are automorphisms of the Octonions and SU(3) is a subgroup of Spin(6) = SU(4), by the
fibration Spin(6) / U(3) = SU(4) / (SU(3)xU(1)) = SU(4) / U(3) = CP3.

What does SU(4) look like? Consider the exterior algebra graded structures:

1 + 4 + 6 + 4 + 1       SU(4) has 4 and 4 irreps
  1 + 3 + 3 + 1         SU(3) has 3 and 3 irreps

The 8-dimensional adjoint rep of SU(3) is 3x3 - 1 = 9-1 = 8 dim, and can be mapped to a 1+3+3+1 = 8 dim
representation of full exterior algebra, and therefore can be mapped to the sum of the 4 and 4 irreps of SU(4). (This
map may not be an isomorphism but it is a nice 1-1 homeomorphism of the representation vector spaces.)

How are the 4 and 4 irreps of SU(4) related to the Octonions? Look at Spin(6) = SU(4). Spin(6) is based on the
Clifford Algebra Cl(0,6):

1 + 6 + 15 + 20 + 15 + 6 + 1 = 2^6 = 64 = 8x8

     rows------------>
 c   x x x x   x x x x
 o   x x x x   x x x x
 l   x x x x   x x x x
 u   x x x x   x x x x
 m                    
 n   x x x x   x x x x
 s   x x x x   x x x x
 |   x x x x   x x x x
\ /  x x x x   x x x x

 

The 1x8 rows of the 8x8 matrices of Cl(0,6) are the full spinor minimal ideals, and each 1x4 and 1x4 half-row is an
irreducible half-spinor minimal ideal of Cl(0,6). Each 4-dim half-row half-spinor rep of Spin(6) is isomorphic to one
of 4-dim reps of SU(4). Taken together, the two 4-dim half-spinor reps of Spin(6) form its 8-dim full spinor rep.

When you embed Cl(0,6) in Cl(0,7), the 8-dim reducible full spinor rep of Spin(6) is mapped to the 8-dim irreducible
spinor rep of Spin(7), which is isomorphic to the 8-dim Octonions.

All this does not give an isomorphism of the algebra of Octonions with the global group structure of SU(3), but it does
give a homeomorphism between the 8-dim vector space of the Octonions and the 8-dim vector space of the SU(3) Lie
Algebra (NOT the global SU(3) Lie Group).

The 8-dim spacetime Octonion vector space reduces to 4-dim physical Spacetime and 4-dim Internal Symmetry Space,
and the vector space identification with SU(3) indicates that

the topology of the Minkowski version of Spacetime should be S1 x S3 (the same topology as RP1 x S3) (while
the Euclidean version of Spacetime has topology S4),

and
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the topology of Internal Symmetry Space should be CP2.

Since RP1xS3 is the Shilov boundary of the bounded complex homogeneous domain corresponding to the
symmetric space Spin(2,4) / Spin(2)xSpin(4), where Spin(2,4) is the Conformal group of 4-dim
Minkowski spacetime, if you regard Physical SpaceTime as the 6-dimensional vector space of Spin(2,4),
and Internal Symmetry Space as 5-dimensional CP2, then the total space is 6+4=10-dimensional with
signature (2,8). With respect to the D4-D5-E6-E7-E8 VoDou Physics model, that 10-dim space
corresponds:

to the 10-dim vector space of the D5 Lie Algebra Spin(2,8); and

to the 10-dim element of the decomposition of the 27-dim representation of the E6 Lie
Algebra into 10 + 16 + 1 under its D5 subalgebra (see, for example, Lie Algebras in Particle
Physics, 2nd edition, by Howard Georgi, Perseus Books (1999), page 308).

The (1,7)-dimensional RP1 x S7 = S1 x S7 = U(1) x S7 spacetime of the D4-D5-E6-E7-E8 VoDou Physics model
prior to dimensional reduction can be represented by Quaternionic Projective 2-space QP2.

As Atiyah and Berndt say in their paper Projective Planes, Serveri Varieties, and Spheres, math.DG/0206135, the S1 x
S7 considered as QP2 breaks down into two parts:

an S1 bundle over the S3 that is the complement S7 \ CP2, which plays the role of (1,3) RP1 x S3 Physical
Minkowski Spacetime after dimensional reduction in the D4-D5-E6-E7-E8 VoDou Physics model.
a CP2 acted on by an SU(3), which plays the role of Internal Symmetry Space after dimensional reduction in the
D4-D5-E6-E7-E8 VoDou Physics model; and

( Global Group Structure of the Standard Model is discussed here.)

Here are some excerpts from the paper by Atiyah and Berndt entitled Projective Planes, Serveri Varieties, and Spheres, math.DG/0206135, where
they denote Quaternions by H rather than the Q that I usually use: "... There are natural diffeomorphisms

CP2 / O(1) = S4 ... S0 = O(1) ...
HP2 / U(1) = S7 ... S1 = U(1) ...
OP2 / Sp(1) = S13 ... S3 = Sp(1) ...

... The maps from the projective planes to the spheres ... are fibrations outside the "branch locus" given by the preceding projective
plane. ... The embeddings of the branch loci

RP2 in S4 , CP2 in S7 , HP2 in S13

... If we denote the projective planes by Pn (n=0,1,2,3), so that dim Pn = 2^(n+1), then their complexifications Pn(C) are complex
algebraic varieties of complex dimension 2^(n+1). ... The compact complex manifolds Pn(C) are ...

P0(C) = SU(3) / S(U(1)xU(2)) = CP2
P1(C) = SU(3)^2 / S(U(1)xU(2))^2 = CP2 x CP2
P2(C) = SU(6) / S(U(2)xU(4)) = Gr2(C6)
P3(C) = E6 / Spin(10)xU(1)

... The isometry group of Pn extends to an action of its complexification on Pn(C) leaving invariant a complex hypersurface Pn(oo).
Moreover, Pn(C) has a "real structure", i.e. a complex conjugation. The real points are just Pn , and Pn(oo) inherits a real structure
with no real points. ...

... when n = 1 ... P1(oo) ... with fibre L1(oo) ... is the twistor fibration for CP2 regarded as a 4-manifold with self-dual metric ... For
n = 2,3 the fibration is a partial twistor fibration ...

P2(oo) = Sp(3) / Sp(1)U(2) -> Sp(3) / Sp(1)Sp(2) = HP2 ... fibre ... L2(oo) = Sp(2) / U(2) ...

http://xxx.lanl.gov/abs/hep-th/9908205
http://xxx.lanl.gov/abs/hep-th/9908205
http://xxx.lanl.gov/abs/math.DG/0206135
http://xxx.lanl.gov/abs/math.DG/0206135
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P3(oo) = F4 / Spin(7)U(1) -> F4 / Spin(9) = OP2 ... fibre ... L3(oo) = Spin(9) / Spin(7)U(1) ...

... For each n = 0,1,2,3 we have a natural map

PSn : Pn(C) -> S(d(n)) , d(n) = 3 x 2^n + 1

...[i.e.

PS0 : P0(C) -> S4
PS1 : P1(C) -> S7
PS2 : Pn(C) -> S13
PS3 : P3(C) -> S25

]... which is a fibration outside the branch locus Pn and the hypersurface Pn(oo). The fibres are the spheres S0, S1, S3, S7. ... the
complexification of CP2 is just the product CP2 x CP2, while ... the complexification of HP2 turns out to be the complex
Grassmannnian Gr2(C6) of 2-planes in C6 ... and ... the complexification of OP2 is the exceptional Hermitian symmetric space E6 /
Spin(10)xU(1) ...

... denote by Gn the groups of isometries of Pn ... namely

G0 = SO(3)
G1 = SU(3)
G2 = Sp(3)
G3 = F4

... The space Hn of Hermitian ..[3x3]... matrices is a representation of Gn , which splits off a trivial factor (corresponding to the
trace). ... Pn is contained in Hn , the space of Hermitian 3x3 matrices over the division algebra An . It is the orbit of the diagonal
matrix Diag(1,0,0) under the compact Lie group Gn ... Note that Pn is contained in Hn(1) , the affine subspace of matrices of trace
one. ... the real projective space of the vector space Hn ...[has dimension]... 3 x 2^n +2 ... the generic orbit of the action of Gn on
Pn(C) has codimension one ... the generic orbits are

n = 0 : SO(3) / O(1)
n = 1 : SU(3) / U(1)
n = 2 : Sp(3) / Sp(1) x Sp(1)
n = 3 : F4 / Spin(7) ... this follows from ... S15 = Spin(9) / Spin(7) ...

... consider ... the action of SU(3) on HP2 via the embedding SU(3) in Sp(3) , and on S7 as the unit sphere in the vector space of
Hermitian 3x3 complex matrices of trace zero equipped with its usual norm. For S7 we find two copies of CP2 as special
orbits and the complex flag manifold of all full flags in C3 as generic orbit ... For HP2 the two special orbits are CP2 and a
circle bundle over the dual CP2 which is a 5-dimensional sphere S5 (as one sees by using all quaternion lines, i.e. 4-spheres,
determined by complex lines). ...[There is]... a map HP2 -> S7 compatible with the two SU(3) actions. It identifies the CP2 in
HP2 with one of the two CP2 in S7 , and on the complement HP2 \ CP2 it is an S1 bundle over the complement S7 \ CP2 .
The SU(3) determines a maximal subgroup U(3) of Sp(3) , and the central U(1) in this U(3) acts trivially on the CP2 and gives the
fibres on HP2 \ CP2 . ...

... Wallach proved that the only simply connected closed smooth manifolds admitting a homogeneous Riemannian metric with
positive sectional curvature are ...

... the even-dimensional spheres

... the projective spaces CPm , HPm , and OP2 (m > 2)

... the flag manifolds
SU(3) / U(1)^2 ... of all full flags in CP2 ...
Sp(3) / Sp(1)^3 ... of all full flags in ... HP2 ...
F4 / Spin(8) ... of all full flags in ... OP2 ...

However, we shold point out that the positive curvature metrics on these flag manifolds are not the induced metrics from the
spheres with their standard metrics. ...
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... Now we shall extend these results ... to the non-compact groups ... of projectivities of Pn. ... we have a cubic polynomial det in
Hn whose vanishing defines a hypersurface Zn ...[in].... the real projective space associated with Hn ... Consider ... the projective
lines of Pn ...[to get a]... picture of the geometry of Zn in relation to Pn. ... any line in Pn ... is a sphere of dimension 2^n ... For a
fixed line in Pn the geometry of its interior is just hyperbolic geometry and the subgroup of ... projectivities ... preserving the line is
the conformal group of the sphere or the isometry group of its interior. ... ".

 

Since Gauge Bosons can be represented as AntiSymmetric Pairs of Fermion Nearest-Neighbors, consistently with

Since n (n-1) / 2 is the dimension of grade-2 Gauge Boson Bivectors of a Clifford Algebra Cl(n), and

since, by Triality, for the Cl(8) Clifford Algebra of the D4-D5-E6-E7-E8-E8 VoDou Physics model the dimension 8 of
the half-spinor representation space of the Fermion Particles, and hence the number 8 of the Fermion Particles prior to
dimensional reduction, is equal to the number 8 of Fermion AntiParticles, and to the dimension 8 of unreduced vector
SpaceTime:

Gauge Bosons can be represented as AntiSymmetric Pairs of Fermion Nearest-Neighbors.

The link between the Fermions of the Pair establishes a connection between Gauge Bosons and SpaceTime that
enables Gauge Bosons to See, and to interact with, SpaceTime.

 

SU(3) gluons:
Since gluons can carry {+r,-r;+g,-g;+b,-b} charge, a gluon can emit three pairs: {+r,-r};{+g,-g};{+b,-b}.

As a gluon can emit three pairs, it can enlarge its path of transitive action in Internal Symmetry Space to 4 dimensions.
Therefore, gluon boundary conditions are the same all around the boundary. Since SU(3) is complex, the
corresponding compact space of constant curvature is complex projective 2-space CP2:

 

CP2 Internal Symmetry Space is a nice space on which SU(3) acts globally,

since SU(3) / U(2) = CP2.

( Global Group Structure of the Standard Model is discussed here.)

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/d4d5e6e7e8hist.html
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The global nature of the color force SU(3) action on CP2 is related to the nature of a gluon as a link with both
spacetime and color internal symmetry space characteristics, which requires gluon confinement within protons, pions,
and other particles containing them.

SU(2) weak bosons:
Since weak bosons can carry {+1,-1} charge, a weak boson can emit a {+1,-1} pair.

As a weak boson can emit a pair, it can enlarge its path of transitive action in Internal Symmetry Space to 2
dimensions. Therefore, weak boson boundary conditions form two 2-spheres:

 

Since CPn = Cn u CP(n-1) (where u = union, by putting a CP(n-1) at infinity),

CP2 = C2 u C1 u C0 = C2 u CP1 = C2 u S2.

Therefore, CP2 Internal Symmetry Space contains a 2-sphere S2 on which SU(2) can act globally,

since SU(2) / U(1) = S2.

( Global Group Structure of the Standard Model is discussed here.)

A second copy of S2 is necessary to get a 4-dimensional manifold S2xS2.

The second copy of S2 can live in the C2 of CP2 = C2 u C1 u C0 = C2 u S2.

In the C2 of CP2 = C2 u S2, the C2 contains a copy of S2 that is linearly independent of the S2.

 

The local nature of the weak force SU(2) action on CP2 is related to the nature of weak bosons as having only internal
symmetry space characteristics.  

 

The mass factor for the weak force has a visualization (arising from e-mail discussion with Dick Andersen). Gauge
bosons are visualized as going from a source through a medium to a target. The weak force mass factor is related to
the Higgs mechanism. The Higgs scalar field absorbs some of the weak bosons as they go through the medium, thus
weakening the weak force and producing the weaker effective weak force that is observed by experiments;
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U(1) photons:
Since all photons have no charge, a photon can only move along its path of transitive action in Internal Symmetry
Space.

As a photon cannot emit another photon, it cannot enlarge its path of transitive action in Internal Symmetry Space
beyond the 1 dimension of the path of transitive action in Internal Symmetry Space. Therefore, photon boundary
conditions form a 4-torus, or four 1-spheres:

Since CPn = Cn u CP(n-1) (where u = union, by putting a CP(n-1) at infinity), and CP0 = C0 = {point},

CP2 = C2 u C1 u C0.

Since C1 contains the unit circle S1 = U(1),

U(1) has a natural action on a part of CP2 Internal Symmetry Space.

( Global Group Structure of the Standard Model is discussed here.) 

Three more copies of S1 are necessary to get a 4-dimensional manifold S1xS1xS1xS1 = T4.

In the C2 of CP2 = C2 u C1 u C0, the C2 contains three copies of S1 that are linearly independent of each other and of
the S1 that is the unit circle in the C1.

 

The local nature of the electromagnetic U(1) action on CP2 is related to the nature of photons as having only internal
symmetry space characteristics.  

 

Gravity and Spin(2,3) gravitons:
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Since gravitons can carry {+1,-1;+r,-r;+g,-g;+b,-b} charge, a graviton can emit four pairs: {+1,-1};{+r,-r};{+g,-
g};{+b,-b}.

As a graviton can emit at least three pairs, it can enlarge its path of transitive action in its Symmetry Space to 4
dimensions. Therefore, graviton boundary conditions are the same all around the boundary. Spin(5), a compact Lie
group corresponding to Spin(2,3), acts globally on a compact space of constant curvature, a 4-sphere = S4 =
Spin(5)/Spin(4), the Euclidean version of Spacetime ( the non-compact Minkowski version on which Spin(2,3) acts
being RP1xS3 ):

Unlike the other 3 forces that act transitively on the coassociative Internal Symmetry Space, gravity comes from the
U(4) subgroup of Spin(8) and therefore acts transitively on the associative physical spacetime.

By the emission of four pairs, a graviton can describe the structure of a 4-dimensional spacetime.

A 4-pair graviton emission is effectively creation of a virtual 1-vertex spacetime Planck mass black hole.

The mass factor for gravitation has a visualization (arising from e-mail discussion with Dick Andersen).
Gauge bosons are visualized as going from a source through a medium to a target. The graviton by itself is
long-range and massless, but virtual Planck-mass black holes in spacetime absorb some of the gravitons as
they go through the spacetime medium, thus weakening the gravitational force and producing the weaker
effective gravitational force that is observed by experiments;

If the space and time axes of the 1-vertex black hole become connected with the space and time axes of the original
spacetime, then the virtual Planck-mass black hole acts to provide the mass factor (1/MPlanck^2) for the force strength
of low-energy effective gravitation in the D4-D5-E6-E7-E8 model.

4-pair graviton interactions are important in the Many Worlds Quantum Theory of the D4-D5-E6-E7-E8 model.

Virtual Gravitons might allow communication between a Parent Universe and a New Universe created at a vertex of
the Parent Universe by a Cosmological Instanton.

Quantum fluctuations of new spacetime creation may interchange time and space axes, creating a new spacetime with
lightcones tilted with respect to the original spacetime. The new tilted spacetime then has its own lightcone and
conformal symmetry. For an illustration of tilted lightcones, see the lightcones in Duchamp's The Large Glass.

The tilted lightcone spacetimes probably constitute a very small part of any quantum superposition describing physical
spacetime, so that conformal symmetry and preservation of lightcone structure is probably a good enough
approximation to use quantum conformal fluctuations to describe cosmology using the D4-D5-E6-E7-E8 model.
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However, even if only a very small fraction of the spacetime geometries in the superposition contain closed timelike
loops resulting from tilted lightcones, non-computable operations could be performed by a human-brain quantum
computer.

 

The mass factor for gravitation has a visualization (arising from e-mail discussion with Dick Andersen). Gauge bosons
are visualized as going from a source through a medium to a target. The graviton by itself is long-range and massless,
but virtual Planck-mass black holes in spacetime absorb some of the gravitons as they go through the spacetime
medium, thus weakening the gravitational force and producing the weaker effective gravitational force that is observed
by experiments;

 

 

Regge Calculus and Spin(2,3)

According to week 120 of This Week's Finds in Mathematical Physics by John Baez: , the Regge Calculus formalism
of Gravitational Curvature was "... invented by Regge in 1961. Regge came up with a discrete analog of the usual
formula for the action in classical general relativity. His formula applies to a triangulated 4-manifold whose edges
have specified lengths. In this situation, each triangle has an "angle deficit" associated to it. It's easier to visualize this
two dimensions down, ...[as in this figure

adapted from the book Gravitation, by Misner, Thorne, and Wheeler (Freeman 1972)]... where each vertex in a triangulated 2-manifold
has an angle deficit given by adding up angles for all the triangles having it as a corner, and then subtracting 2 pi. No
angle deficit means no curvature: the triangles sit flat in a plane.

The idea works similarly in 4 dimensions. Here's Regge's formula for the action: take each triangle in your
triangulated 4-manifold, take its area, multiply it by its angle deficit, and then sum over all the triangles. Simple,
huh? In the continuum limit, Regge's action approaches the integral of the Ricci scalar curvature - the usual
action in general relativity. For more see ... T. Regge, General relativity without coordinates, Nuovo Cimento 19
(1961), 558-571. ...".

Note that the Regge Calculus of angle deficits only describes the Curvature part of Gravitation, and does not describe
Torsion Gravitational effects. To see the Torsion part of Gravitation, the Regge Calculus must be given addtional
structure, such as describing the edges of the 4-simplices by spinors in units of hbar instead of only by length
magnitudes.

Since the Regge Calculus formulation of Gravitational Curvature

is based on a decompostion of 4-dim spacetime into 4-simplices, and
each 4-simplex can be regarded as an elementary "local place", and

http://math.ucr.edu/home/baez/week120.html
http://math.ucr.edu/home/baez/
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each 4-simplex is characteristically defined by the lengths of its 10 edges, and
if you take one of the vertices of the 4-simplex as its "center", then the 10 edges have the characteristics of

4 vectors from center to outer vertices plus
6 outer edges, each having 2 end-points that correspond to 2 of the 4 vectors, (i.e, 6 bivectors),

it has a correspondence with the MacDowell-Mansouri formulation of Gravitation

which is based on a local Spin(2,3) gauge Lie group (anti-deSitter) with 10 generators, having the characteristics of

4 "big" rotations (like vector translations in 4-dim spacetime) plus
6 Lorentz transformations.

Spin(2,3) comes from the Clifford algebra Cl(2,3) with graded structure 1+5+10+10+5+1.

The even subalgebra of Cl(2,3) is 1+10+5 = 16-dimensional, and is the Clifford algebra Cl(2,2) with
graded structure 1+4+6+4+1 and dimensionality 16 = 2^4 = 1+4+6+4+1 = 4x4 = 4^2.

The graded structure 1+4+6+4+1 of the even subalgebra of Cl(2,3) can be given a product so that it forms
the 16-dimensional Lie algebra U(2,2) = U(1) x SU(2,2), with the 15-dimensional SU(2,2) corresponding
to the 10+5 gradcd elements of Cl(2,3).

Note that in the D4-D5-E6-E7-E8 VoDou Physics model Gravitation is constructed, not just from anti-deSitter
Spin(2,3) but from the larger Conformal Group Spin(2,4) of which Spin(2,3) is a subgroup.

Spin(2,4) comes from the Clifford algebra Cl(2,4) with graded structure 1+6+15+20+15+6+1.

The 15-dimensional bivectors of Cl(2,4) can be given a product so that they form the 15-dimensional
Conformal Lie algebra Spin(2,4) = SU(2,2), which corresponds to the 10+5 gradcd elements of Cl(2,3).

The Future Light Cone at a vertex of the 4-dim HyperDiamond lattice of D4-D5-E6-E7-E8 VoDou Physics is a 4-
simplex

 

with the same graded structure 1+5+10+10+5+1 as the Cl(2,3) Clifford algebra:

1 empty set,
5 vertices,
10 edges (the 10-dimensional grade-2 Spin(2,3) bivectors of Cl(2,3),

4 edges from the given vertex to 4 Future Light Cone vertices plus
6 edges connecting the 4 Future Light Cone vertices, forming an outer tetrahedron,

10 triangles,
5 tetrahedra (the 5-dimensional grade-4 elements of Cl(2,3)

1 outer tetrahedron (the Conformal Dilatation) plus
4 tetrahedra with 3 edges from the given vertex (the Special Conformal Transformations) ,

1 simplex itself.

 

When you add the Past Light Cone, you have two 4-simplices:
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8 edges from the given vertex to 8 Light Cone vertices plus
12 edges forming two outer tetrahedra;

When you put in 12 further connections between Past and Future Light Cones, you have a total of six 4-simplices:

8 edges from the given vertex to 8 Light Cone vertices plus
24 edges forming four more outer tetrahedra,

so that there are a total of six outer tetrahcdra.

The 24 outer edges of the six outer tetrahedra correspond to the 24 vertices of a 24-cell:

The 24-cell is the vertex figure of the D4 lattice. The D4 lattice is the even sublattice of the 4-dim HyperDiamond
lattice of D4-D5-E6-E7-E8 VoDou Physics. That is, the D4 lattice can be described either as

a minimum lattice distance of 2 (as a sublattice of the 4-dim HyperDiamond lattice) or
as a minimum lattice distance of 1 (as the lattice of integral quaternions):
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Jay Yablon who has a web page at http://home.nycap.rr.com/jry/FermionMass.htm is a patent lawyer (think of
Einstein's patent clerk career) who has done a great piece of independent thinking that he probably would not have
been able to do had he been an establishment postdoc instead of a patent lawyer who studied on his own. Here is my
understanding of his recent work (as of 17 February 2005), using calculated values from my physics model rather than
the somewhat different numerical values Jay Yablon uses:

Vacuum, Force Strengths, and Particle Masses

Jay Yablon is (AFAIK) the first person to have seen some fundamental relatonships among:

the vacuum expectation value v;
force strengths; and
masses of particles.

In my view, a physical interpretation of the relationships is:

1 - You start with the vacuum at a particular energy level that is related to the particle that you want to make out
of the vacuum;
2 - You then apply the force strength that is relevant for that particle, bearing in mind Feynman's interpretation of
force strength as the probability of emitting/absorbing a gauge boson carrying that force (the charge, sort of a
square root of the force strength, being the amplitude for emission/absorption);
3 - The product to 1 and 2 then gives you the mass of the heaviest particle of that type (such as for example the
tau lepton). It is sort of like the force strength pulls out of vacuum the stuff needed to make the heaviest particle
based on that force. The masses of the lighter particles of that type (such as electron and muon) can then be seen
by considering them to be made up of subsystems of the basic building block system of the heaviest (such as the
tauon). (In my view, those building blocks are octonion basis elements.)

Here are some examples:

 

Tauon Lepton Fermion:

The vacuum expectation value v = 252.5 GeV and
the electromagnetic force strength at low energy = 1/137
give as a mass for the heaviest lepton (electromagnetic-only) fermion, the tauon, 252.5 GeV / 137 = 1.843 GeV (
compare my model calculated value of 1.877 GeV ).

Masses of the other massive leptons can be calculated from combinatorial and other relationships among the massive
leptons, because other massive leptons can can be considered as being made up of subsystems of the basic building
block system of the tauon. ( In my view, those building blocks are octonion basis elements. )

 

Truth Quark Fermion:

The vacuum expectation value v = 252.5 GeV and
the color force strength at the /\qcd energy = 0.6286
give as a mass for the heaviest quark (color force carrying) fermion, the T-quark, 252.5 GeV x 0.6286 = 158.72
GeV ( compare my model calculated ground state value of 129.516 GeV, and the first excited state value of
about 173 GeV, between which two values the 158.72 GeV value falls).

Masses of the other quarks can be calculated from combinatorial and other relationships among the quarks, because
other quarks can can be considered as being made up of subsystems of the basic building block system of the Truth

http://home.nycap.rr.com/jry/FermionMass.htm
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Quark. ( In my view, those building blocks are octonion basis elements. )

 

W+/- Boson:

The vacuum expectation value v = 252.5 GeV and
the geometric part of the weak force strength = 0.2535
give a mass for the W+/- Boson, 252.5 GeV x 0.2535 = 64 GeV, which is very much too low. However, since
the W+/- is a boson, obeying Bose-Einstein statistics that favor collective behavior ( unlike fermions, which obey
Fermi-Dirac statistics that favor individual behavior such as evidenced by the Pauli Exclustion Principle ), the W+/- calculation
should include not only the first order force strength product, but should also take into account all orders N by
mulitplying the vacuum expectation value by the sum of all orders (force strength)^N for N from 1 to infinity.
Since the relevant force strength is less than 1, that sum is (force strength) / ( 1 - (force strength) ), so the correct
formula for the W+/- Boson mass is 252.5 x 0.2535 / 0.7465 = 85.745 GeV ( compare my model calculated
value of 80.326 GeV ).

 

 

It is interesting to note that if you use the energy level of the Particle Data Group value of the tauon mass and the
Particle Data Group value at that energy level of the color force strength, 0.328, you get the following two results:

 

The vacuum expectation value v = 252.5 GeV and
the Particle Data Group color force strength at the tauon mass/energy = 0.328
give as a mass 252.5 GeV x 0.328 = 82.82 GeV which is close to the W+/- Boson mass.

Maybe since the tauon is given in terms of the electromagnetic force strength and the vacuum, and since the W+/-
Boson acts on both leptons and quarks, this version of the W+/- Boson mass comes from looking at the vacuum in
terms of both electromagnetic ( leptonic ) and color ( quark ) charges .

 

The vacuum expectation value v = 252.5 GeV and
the Particle Data Group color force strength at the tauon mass/energy = 0.328
give, using the sum-of-all-orders method, as a mass 252.5 GeV x 0.328 / 0.672 = 123.24 GeV which is close to
the ground state Truth Quark mass.

Maybe since the tauon is given in terms of the electromagnetic force strength and the vacuum, and since the Truth
Quark is the heaviest of all fermions and is a part of a 3-element T-quark - Higgs - Vacuum system involving the
bosonic Higgs scalar and the Vacuum itself, this version of the Truth Quark mass comes from looking at the vacuum
in terms of the the sum-of-all-orders of the forces involved. Since the electromagnetic force strength is of the order of
1/137, its sum-of-all-orders value 1/136 is not very different from its first-order value 1/137, and almost all the sum-
of-all-orders effect is in the color force sector, for which the first-order value ( at tauon mass/energy level ) of 0.328 is
substantially different from the sum-of-all-orders value of about 0.488.

 

Note that the above Vacuum - Force Strengths - Particle Mass calculations do not seem to be exact, so that they should
probably be considered to be low-order results that are to be refined by correction terms, which correction terms I do
not yet understand. However, in my opinion, the results stated are so close to reality that they clearly indicate that it is
reasonable to think in physical terms, along with Feynman's statement in his book QED (Princeton, corrected edition

http://pdg.lbl.gov/
http://pdg.lbl.gov/
http://pdg.lbl.gov/
http://pdg.lbl.gov/
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1988, at page 129),

"... e [ the electron charge, is ]... the amplitude for a real electron to emit or absorb a real photon ...",

that

Particle Masses come from the action on the Vacuum of the Force Strengths primarily
associated with the Particle.
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Tony Smith's Home Page

Quaternions, Octonions, and Physics 
Some Quaternionic Structure

Some Quaternionic History

What about Octonions ?

Some Quaternionic History

In 1828, George Green (1793-1841) discovered Green's Functions, which describe the basic Harmonic Mathematics of
Physics. Green was a self-taught mathematician who worked in his family mill. Green's functions can be used with
respect to any Division Algebra. At the time Green discovered them, the only Division Algebras known were the Real
and Complex Numbers. Green used his Green's Functions to describe the Potential Theory of Electromagnetism.

In 1831, James Clerk Maxwell (1831-1879) was born.

In 1843, the Quaternion Division Algebra was discovered by William Rowan Hamilton (1805-1865).

In 1844, N-dimensional Exterior and Interior Geometric Products were discovered by Hermann Grassmann (1809-
1877).

In 1845, the Octonion Division Algebra was discovered by John Graves and Arthur Cayley (1821-1895). Cayley,who
practiced law to make money so that he could pursue mathematics, also invented Matrix Algebra.

Also in 1845, William Kingdon Clifford (1845-1879) was born.

In 1858, according to Collective Electrodynamics by Carver Mead (MIT 2000), "... Bernhard Riemann deduces the
phenomena of the induction of electric currents from a modified form of Poisson's equation

d^2 V / dx^2 + d^2 V / dy^2 + D^2 V / dz^2 + 4 pi rho = ( 1 / a^2 ) d^2 V / dt^2

where V is the electrostatic potential, and a a velocity. ... The four-vector generalization of Riemann's equation was
formualted by Sommerfeld shortly after Einstein's 1905 paper introduced the special theory of relativity. ...".

In 1864, Maxwell discovered the equations of Electromagnetism, which he wrote in the form of Complex Numbers
and Vectors in his paper "A dynamical theory of the electromagnetic field".In the abstract to that 1864 paper (dated 27
October 1864, and reprinted in The Scientific Letters and Papers of James Clerk Maxwell, Volume II 1862-1873,
edited by P. M. Harman (Cambridge Un. Press 1995) at pages 189-196), Maxwell says:

"The proposed Theory seeks for the origin of electromagnetic effects in the medium surrounding the
electric or magnetic bodies ... The properties attributed to the medium in order to explain the propagation
of light are -

1st. That the motion of one part communicates motion to the parts in its neighborhood.

2nd. That this communication is ot instantaneous but progressive, and depends on the elasticity of the
medium as compared with its density.

http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Green.html
http://www-groups.dcs.st-and.ac.uk/history/HistTopics/Maxwell_House.html
http://www.rpi.edu/~rosss2/maxwell1.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Maxwell.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Hamilton.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Grassmann.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Cayley.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Clifford.html
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The kind of motion attributed to the medium when transmitting light is that called transverse vibration. An
elastic medium capable of such motions must be also capable of a vast variety of other motions, and its
elasticity may be called into play in other ways, some of which may be discoverable by their effects. ...

... if we look for the explanation of the force of gravitation in the action of a surrounding medium, the
constitution of the medium must be such that, when far from the presence of gross matter, it has immense
intrinsic energy, part of which is removed from it wherever we find the signs of gravitating force. ...

... The equations of this paper ... show that transverse disturbances, and transverse disturbances only, will
be propagated through the field, and that the number which expresses the velocity of propagation must be
the same as that which expresses the number of electrostatic units units of electricity in one
electromagnetic unit, the standards of space and time being the same. ... ...the ... theory ... restores the
medium [luminiferous ether] ... and certifies that the vibrations are transverse, and that the velocity is that
of light. With regard to normal [longitudinal] vibrations, the electromagnetic theory does not allow of their
transmission. ...".

 

In 1867, Peter Guthrie Tait wrote his book on Quaternions, and Maxwell and Tait discussed Quaternions in their
correspondence.

On 7 Nov 1870, Maxwell wrote to Tait a letter discussing Quaternion terminology for things like

gradient (which Maxwell called slope)
divergence (which Maxwell called convergence)
curl (which Maxwell then called twirl)
Laplacian (which Maxwell called concentration)

saying: "... I want phrases of this kind to make statements in electromagnetism ...".

Also in November 1870, Maxwell wrote a Manuscript on the Application of Quaternions to Electromagnetism, which
is reprinted in Volume II of Maxwell's Scientific Papers at pages 570-576. In it Maxwell uses the term curl instead of
twirl, and he also says:

"... The invention of the Calculus of Quaternions by Hamilton is a step towards the knowledge of quantities related to
space which can only be compared for its importance with the invention of triple coordinates by Descartes. The
limited use which has up to the present time been made of Quaternions must be attributed partly to the
repugnance of most mature minds to new methods involving the expenditure of thought ...".

At this time, Maxwell had a clear idea that waves should have Scalar and Vector parts, and used the following terms in
his Quaternionic formulation of the equations of Electromagnetism:

                                                          __  
Slope           = what we call Grad (represented by Nabla \/ )
Convergence     = what we call Div
Curl            = what we call Curl
Concentration   = what we call Laplacian

 

Since Maxwell then had both the concept of waves in an elastic medium and the concepts of Grad,
Div, Curl, and Laplacian, he had everything you need to write the equations for Longitudinal Waves
in an elastic medium as described, for example (as Jack Sarfatti pointed out) on pages 142-144 of
Methods of Theoretical Physics by Morse and Feshbach (McGraw-Hill 1953).

Since (as shown in Morse and Feshbach) the Longitudinal Waves are faster than the Transverse Waves,
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and the Transverse Waves travel at the Speed of Light, the Longitudinal Waves are Superluminal if the
Aether is a general elastic medium (Tohu VaVohu).

The question of the existence or non-existence of Longitudinal/Scalar Waves is then the question of
whether or not the Aether, regarded as an elastic medium, is compressible:

If not, there are no Longitudinal/Scalar Waves.
If so, then there are Superluminal Longitudinal/Scalar Waves.

My personal opinion is that the Aether is compressible, but only at energies around the Vacuum
Expectation Value of the Higgs field, around 250 GeV, which is corrresponds to the Superposition
Separation of an entire single Tubulin in the Brain.

The Dilation of the 15-dim Conformal Group sets the scale of the Higgs VeV at 250 GeV so
that general deformations of SpaceTime can take place only above that energy level, while
GraviPhoton Special Conformal (Hopf flow) transformations are useful in Conformal
deformations of SpaceTime.

Incompressibility of the Aether below 250 GeV is only with respect to the 6-dim vector space
of the Conformal Group Spin(2,4), so that below 250 GeV you can see Conformal phenomena
that appear to show compressibility from the point of view of 3-dim space or 4-dim
Minkowski spacetime. Such conformal phenomena include the Fock superluminal solutions of
Maxwell's equations that are described by R. M. Kiehn.

The 4 GraviPhoton Special Conformal transformations of the 15-dim Conformal group are
like the Moebius linear fractional transformations, that do deform Minkowski spacetime but
take hyperboloids into hyperboloids and are the symmetries of superluminal solutions of the
Maxwell equations. They are incompressible/linear from the point of view of a 6-dimensional
SpaceTime, with 4 spatial dimensions and 2 time dimensions, because the conformal group
over Minkowski spacetime is just SU(2,2) = Spin(2,4), the covering group of SO(2,4), and
therefore the Lie algebra generators look like those of rotations in a 6-dim vector space of
signature (2,4). This is the 4-dim space with 2-dim time suggested by Robert Neil Boyd, in
which things look linear (even though from our conventional 3-dim spatial or 4-dim
Minkowski point of view they might appear, due to our limited conventional perspective, to
be nonlinear). If you regard Physical SpaceTime as the 6-dimensional vector space of
Spin(2,4), and Internal Symmetry Space as 4-dimensional CP2, then the total space is
6+4=10-dimensional. With respect to tthe D4-D5-E6-E7 model, that 10-dim space
corresponds:

to the 10-dim vector space of the D5 Lie Algebra Spin(2,8); and

to the 10-dim element of the decomposition of the 27-dim representation of the
E6 Lie Algebra into 10 + 16 + 1 under its D5 subalgebra (see, for example, Lie
Algebras in Particle Physics, 2nd edition, by Howard Georgi, Perseus Books
(1999), page 308).

Since the unit Quaternions form the Lie Group Sp(1) = SU(2) = Spin(3) = S3, Maxwell's use of
Quaternions in Electromagnetism anticipated the SU(2) Weak Force and the SU(2)xU(1) ElectroWeak
unification, and Maxwell's consideration of a compressible general elastic Aether medium anticipated
the Higgs mechanism and Torsion Physics.

Also in 1870, Clifford showed that energy and matter are simply different types of curvature of space, thus
anticipating Einstein's theory of Gravitation as Curved Spacetime. According to the Encyclopaedia Britannica,
Clifford also coined the phrase "... "mind-stuff" (the simple elements of which consciousness is composed) ...".

http://xxx.lanl.gov/abs/hep-th/9908205
http://xxx.lanl.gov/abs/hep-th/9908205
http://www.britannica.com/
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In terms of the smallest charged Elementary Particle, the First-Generation Fermion Electron Compton Radius Vortex
Particle, the Higgs VEV (about 250 GeV = 5 x 10^5 Me (Electron Masses)) gives the linear compressibility of the
Aether, Therefore, the Gravitational VEV should be given by the 4-volume compressibility of the Aether, so that the
Gravitational VEV is about ( 5 x 10^5 )^4 Me = 6 x 10^22 Me = 3 x 10^22 MeV = 3 x 10^19 GeV. Since the
Gravitational VEV should correspond to a pair of Planck Mass Black Holes, the Planck Mass could be derived to be
about 1.5 x 10^19 GeV.

In 1871, Maxwell wrote a letter of reference for Clifford, saying:

"... The peculiarities of Mr. Clifford's researches ... is that they tend not to the elaboration of abstruse
theorems by ingeneous calculations, but to the elucidation of scientific ideas by the concentration upon
them of clear and steady thought. ...".

In 1873, Maxwell published his treatise on Electricity and Magnetism. In the same year, in his Lecture on Faraday's
Lines of Force (reprinted in Volume II of Maxwell's Scientific Papers), Maxwell said:

"... If we propose to account for [the attraction of gravitation] in the same way as we have done for
magnetism we must admit that there is pressure instead of tension along the lines of force and tension
instead of pressure at right angles to them and that here where we sit the ether is supporting a vertical
pressure of more than 37000 tons on the square inch. The strength of steel is nothing to this. ...".

Also in 1873, Sophus Lie (1842-1899) (who had studied with Felix Klein (1849-1925)) began his study of
transformation groups which over the succeeding years produced Lie Algebras, which were independently introduced
and classified by Wilhelm Killing (1847-1923) and Elie Cartan (1869-1951). The classification of Lie Algebras
corresponds to the classification of the Alternative Real Division Algebras: Real numbers, Complex numbers,
Quaternions, and Octonions.

In 1876, Clifford, who had been describing the topology of Riemann (1826-1866) surfaces, discovered Clifford
Algebras., thus anticipating Dirac's rediscovery of Clifford Algebras when he formulated the Dirac Equation of
Quantum ElectroDynamics.

Dirac not only rediscovered Clifford algebras, he also:

(in 1938) anticipated the Compton Radius Vortex Model of the electron, as shown in this quote from
pages 194-195 of Dirac: A Scientific Biography, by Helge Kragh (Cambridge 1990): "... "... It would
appear here that we have a contradiction with elementary ideas of causality. The electron seems to know
about he pulse before it arrives and to get up an acceleration (as the equations of motion allow it to do),
just sufficient to balance the effect of the pulse when it does arrive." Dirac seemed to accept this pre-
acceleration as a matter of fact, necessitated by the equations, and did not discuss it further. However,
Dirac explained that the strange behavior of electrons in this theory could be understood if the electron
was thought of as an extended particle with a nonlocal interior. He suggested that the point electron,
embedded in its own radiation field, be interpreted as a sphere of radius a, where a is the distance
within which an incoming pulse must arrive before the electron accelerates appreciably. With this
interpretation he showed that it was possible for a signal to be propagated faster than light through the
interior of the electron. He wrote: "The finite size of the electron now reappears in a new sense, the
interior of the electron being a region of failure, not of the field equations of electromagnetic theory,
but of some of the elementary properties of space-time." In spite of the appearance of superluminal
velocities, Dirac's theory was Lorentz-invariant. ..." ; and

(in 1951-1954) advocated the reality and utility of the aether, as shown in this quote from pages 202-203
of Dirac: A Scientific Biography, by Helge Kragh (Cambridge 1990): "... "Let us imagine the aether to be
in a state for which all values of the velocity of any bit of aether, less than the velocity of light, are
equally probable. ... In this way the existence of an aether can be brought into complete harmony with
the principle of relativity." Dirac identified the ether velocity with the stream velocity of his classical
electron theory ... it was the velocity with which small charges would flow if they were introduced. ... in

http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Lie.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Klein.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Killing.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Cartan.html
http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Riemann.html
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the spring of 1953, Dirac proposed that absolute time be reconsidered. ... The ether, absolute simultaneity,
and absolute time "... can be incorporated into a Lorentz invariant theory with the help of quantum
mechanics ..." ... he was unable to work out a satisfactory quantum theory with absolute time and had to
rest content with the conclusion that "one can try to build up a more elaborate theory with absolute time
involving electron spins ...". Recall that Nelson's non-local stochastic quantum mechanics (which I think
can be formulated consistently with Bohm theory) involves (see the paper by Smolin in the book Quantum
Concepts in Space and Time (Penrose and Isham, eds), at page 156) a diffusion constant that "... is
inversely proportional to the inertial mass of the particle, with the constant of proportionality being
a universal constant hbar: v = hbar / m ...". Compare this with Dirac's 1951 suggestion that the
electromagnetism U(1) gauge-fixing condition should be A A = k^2 where (see page 199 in Kragh's book
I am omitting some sub and superscript mus and nus): "... In order to get agreement with the Lorentz
equation, the constant k was indentified with m/e The four-velocity v of a stream of electrons ws found to
be related to A by v = (1/k) A ..." which gives for Dirac's theory v = e / m.

 

In 1879, both Maxwell and Clifford died, and Einstein was born.

 

 What Might Have Been in the late 1800s:

Since Maxwell's equations for U(1) electromagnetism have Conformal Spin(4,2) = SU(2,2) symmetry, and since
Gravitation can be described (through the MacDowell-Mansouri mechanism) by gauging the Conformal Group =

Spin(4,2) = SU(2,2), Clifford's Gravitation could have been unified with Maxwell's Electromagnetism, giving a theory
that included GraviPhotons;

and

Clifford Algebras could have been combined with Maxwell's Quaternionic Electromagnetism to produce the Dirac
Equation;

and

Maxwell's Quaternionic Electromagnetism and Compressible Elastic Aether could have been extended to describe not
only U(1) Electromagnetism but also photons with mass and longitudinal polarization, thus anticipating the massive

neutral weak boson with gauge group SU(2), the ElectroWeak U(1)xSU(2) = U(2) model, and the Higgs Mechanism,
and Torsion Physics.

 

Further, you could condsider

Maxwell's geometric imagination (he visualized Vortices in the Aether, and made stereoscopes to view images in 3-
dimensions and zoetropes to view images in motion), as well as

his mathematical/mystical worldview (he said: "... [the aether] is fitted ... to constitute the material organism of beings
excercising functions of life and mind as high or higher than ours ..."; and "... cubic surfaces! By threes and nines
Draw round his camp your seven-and-twenty lines The seal of Solomon in three dimensions. ... we the form may trace
Of him whose soul, too large for vulgar space, In n dimensions flourished unrestricted. ..."), and

you could consider that Maxwell's 27-dimensional structure is simiilar to the 27-dimensional geometry based on the
exceptional Jordan algebra of 3x3 Hermitian Octonion matrices and
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that the 27-complex-dimensional symmetric space E7 / (E6xU(1)) describes, at the Nearest Neighbor lowest level of
Interconnectedness, the Super Implicate Order, or MacroSpace, whose Geometry produces Jack Sarfatti's nonlinear
Back-Reaction Quantum Theory of Matter and Mind.

With that in mind, you might conjecture that:

Since the symmetry of the 27-line configuration is the same as that of the Weyl group of the Octonionic E6 Lie
algebra; and

Since Octonions (the next, and final, Alternative Real Division Algebra beyond the Quaternions) had already been
discovered; and

Since 8-dimensional Octonions can be a representation space for the 8-dimensional Lie Group SU(3):

the late 1800s might have seen an Extension from Quaternions to Octonions,

resulting in an extension of Gravity and SU(2)xU(1)

to a Unified Theory of

Gravity plus the SU(3)xSU(2)xU(1) Standard Model

such as the D4-D5-E6-E7 Model.

 

However, what might have been was not what was:

 

What Did Happen after 1879:

 

In 1887, according to Collective Electrodynamics by Carver Mead (MIT 2000), "... W. Voigt published a little-known
paper in which he showed that ... Maxwell's equations, in space free of charges and currents, are not altered by a ...
Lorentz transformation. ... This transformation was reinvented in 1892 by H. A. Lorentz ...[who]... derived his result
independently ...".

 

Maxwell's Quaternions were thrown away from Electromagnetism by Josiah Willard Gibbs at Yale and Oliver
Heaviside in England. As Saul-Paul Sirag quotes from the biography, Sir William Rowan Hamilton, by Thomas L.
Hankins, Johns Hopkins Press, 1980, pp. 316 - 319:

"... in 1888, Gibbs explained how reading Maxwell's [1873] Treatise on Electricity and Magnetism led him
to devise his system of vector analysis: "My first acquaintance with quaternions was in reading Maxwell's
E.&M. where Quaternion notations are considerably used. ... I saw, that although the methods were called
quaternionic the idea of the quaternion was quite foreign to the subject. ...

I therefore began to work out ab initio, the algebra of the two kinds of multiplication, the three differential
operations [del] applied to a scalar, & the two operations to a vector, & those fuctions or rather integrating
operators which (under certain limitations) are the inverse of the said differential operators, & which play
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the leading roles in many departments of Math. Phys. To these subjects was added that of lin. vec.
functions which is also prominent in Maxwell's E. & M."

 

In 1903, according to Collective Electrodynamics by Carver Mead (MIT 2000), "... Sommerfeld introduces the
Lorentz-invariant quantity S = J . A which he calls the Schwarzchild invariant .... K . Schwarzchild, Gottinger Nachr.
1903 ... Note the publication 1903! Thus Schwarzchild arrived intuitively at the correct postulate of the theory of
invariants six years ahead of Minkowski. ... two years before Einstein's paper on special relativity ... The Schwarzchild
invariant ... When integrated over all four coordinates of space-time ... has the units of energy x time; it is called the
action of the system. When divided by hbar, this integral is dimensionless. ... From our point of view, the action is flux
x charge, rather than energy x time. ...".

 

Lie Groups remained only a narrow field of Mathematics until around 1920.

 

Clifford's Curved Space Physics and Clifford Algebras were ignored until Dirac discovered the Dirac Equation
in 1932.

Quaternions did not return to fundamental Physics models until 1962, when Finkelstein, Jauch, Schiminovich,
and Speiser wrote a paper titled Some Physical Consequences of General Q-Covariance, Helvetica Physica Acta,
Volume XXXV (1962) 328-329, in which they showed that the quaternion imaginary degrees of freedom corresponded
to the Higgs field that gives mass to the SU(2) gauge bosons. They extended the result of Stueckelberg that a vector
gauge boson could, by interacting with a scalar field transforming additively under the gauge group, become massive.
Their extension was to use a quaternionic gauge structure that naturally produced a scalar field with nonzero vacuum
expectation value that transformed multiplicatively under the gauge group (effectively being the exponential of
Stueckelberg's scalar field).
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Theirs was the first paper (as far as I know) that used Quaternionic SU(2) symmetry to describe the mechanism
whereby two charged SU(2) bosons get mass, and the electromagnetic field is unified with the SU(2) bosons. Their
paper effectively did the "Higgs Mechanism" before Higgs, and did ElectroWeak Unification before Glashow,Salam,
and Weinberg (who, for their ElectroWeak work, shared the 1979 Nobel Prize).

The eta(x) that they call a "fundamental field" corresponds to the Higgs field. Their paper describes three vector fields:
two with mass and charge (the W+ and W-); and one massless and neutral (the photon). They do not in their paper
construct the neutral massive Z0.

They gave more details of their model in their paper titled Principle of General Q Covariance, J. Math. Phys. 4
(1963) 788-796, (received 10 December 1962).

Finkelstein, Jauch, Schiminovich, and Speiser did not prove renormalizability, but neither did Glashow, Salam, and
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Weinberg. Renormalizability was proven by 't Hooft, who did not win a Nobel Prize until 1999, when he shared it with
his former adviser Veltman.

Later in the 20th Century, Torsion Physics was studied by R. M. Kiehn.

 

What if you extend from Quaternions to Octonions?
Note: John Baez has a very nice paper, math.RA/0105155, about Octonions, including some interesting history. He also has easily updatable and

expandable html, ps, and pdf versions on his personal web site.

Since the circle U(1) = S1, and the 1-sphere S1 is the unit Complex Numbers, the Complex Numbers have a natural
local U(1) gauge group, which is the gauge group of Electromagnetism. Therefore, the Complex Numbers naturally

produce QED.

Since the (6 - 3 = 3)-dimensional symmetric space Spin(4) / SU(2) = S3, and the 3-sphere S3 is the unit Quaternions,
the Quaternions have a natural local SU(2) gauge group, which is the Weak Force gauge group. Since the Complex
Numbers are a subalgebra of the Quaternions, the Quaternions naturally unify Electromagnetism and the Weak

Force, producing the ElectroWeak SU(2)xU(1) sector of the Standard Model.

Further, since the Spin(4) Lie algebra is the Euclidean version of the Lie algebra of the Lorentz Group, the
Quaternions naturally unify the ElectroWeak SU(2)xU(1) sector of the Standard Model with Special Relativity

in 4-dimensional SpaceTime.

Since the (15 - 8 = 7)-dimensional symmetric space Spin(6) / SU(3) = S7, and the 7-sphere S7 is the unit Octonions,
the Octonions have a natural local SU(3) gauge group, which is the Color Force gauge group. Since the Quaternions

are a subalgebra of the Octonions, the Octonions naturally unify Electromagnetism, the Weak Force, and the
Color Force, producing the SU(3)xSU(2)xU(1) Standard Model.

Further, since the Spin(6) Lie algebra is the Euclidean version of the Lie algebra of the Conformal Group, and since
the Conformal Group can produce Gravity by the MacDowell-Mansouri Mechanism,

the Octonions naturally unify the Standard Model with General Relativistic Gravity in 4-
dimensional SpaceTime.

 

Just as the Quaternions have the 3-sphere S3 that is SU(2) and can make an SU(2) gauge group, the Octonions have
the 7-sphere S7. S7 is not a Lie group, but

S7 is parallelizable and can have Torsion Structure.

If you extend S7 in a natural way

then you get the Lie group Spin(8) of the D4 Lie algebra,

which is the starting point of the D4-D5-E6-E7-E8 VoDou Physics model.

http://math.ucr.edu/home/baez/
http://xxx.lanl.gov/abs/math.RA/0105155
http://math.ucr.edu/home/baez/Octonions/octonions.html
http://math.ucr.edu/home/baez/Octonions/octonions.html
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Tony Smith's Home Page

4-dim HyperDiamond Lattice
The 4-dim HyperDiamond Feynman Checkerboard model is a generalization of the (1+1)-dimensional Feynman
Checkerboard
Many-Worlds and Surreal Numbers
Feynman, the 4-dim HyperDiamond lattice, and the D4 lattice
Feynman describes the geometry of Spin-2 gravitons
Feynman and AntiParticles

Feynman, Stueckelberg, and the Nobel Prize
Some Lattices in 2, 8, 16, and 24 dimensions

E8 lattices for 8-dimensional Spacetime
/\16 Barnes-Wall lattice for fermion particles and antiparticles
Leech lattice

Comments on Lorentz Invariance
D4 and 4-dim HyperDiamond Lattice Layers
4-dim HyperDiamond Lattice and Regge Calculus Gravitation
Primes, including some

Mersenne Primes
Perfect Numbers
Complex Gaussian and Eisenstein Primes
Quaternion and Octonion Primes
Primes over Algebraic Extensions
Riemann Zeta Function and Primes
Primes as Simple Representations

Why did Feynman fail in his efforts to generalize to higher dimensions his successful 2=(1+1) dimensional
Feynman Checkerboard? 

Conway and Sloane (in their book Sphere Packings, Lattices, and Groups, Third Edition, Springer 199) say on page
119:

"... Formally we define Dn+ = Dn u ( [1] + Dn ). ... Dn+ is a lattice packing if and only if n is even. D3+
is the tetrahedral or diamond packing ... and D4+ = Z4. When n = 8 this construction is especially
important, the lattice D8+ being known as E8 ...".] ...

The HyperDiamond Feynman Checkerboard model is based on the 4-dim HyperDiamond
lattice and is a generalization of the (1+1)-dimensional Feynman Checkerboard.

The Planck length is the fundamental lattice link scale in the D4-D5-E6-E7-E8 VoDou Physics model.

According to John C. Baez and S. Jay Olson in their paper at gr-qc/0201030:

"... Ng and van Dam have argued that quantum theory and general relativity give a lower bound delta L >
L^(1/3) L_P ^(2/3) on the uncertainty of any distance, where L is the distance to be measured and L_P is
the Planck length. Their idea is roughly that to minimize the position uncertainty of a freely falling
measuring device one must increase its mass, but if its mass becomes too large it will collapse to form a
black hole. ... Amelino-Camelia has gone even further, arguing that delta L > L^(1/2) L_P ^(1/2) ... Here
we show that one can go below the Ng-van Dam bound [ and the Amelino-Camelia bound ] by attaching
the measuring device to a massive elastic rod. ...

http://math.ucr.edu/home/baez/README.html
http://arxiv.org/gr-qc/0201030
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[ while the Ng-van Dam ] result was obtained by multiplying two independent lower bounds on delta L,
one from quantum mechanics and the other from general relativity, ours arises from an interplay between
competing effects. On the one hand, we wish to make the rod as heavy as possible to minimize the
quantum-mechanical spreading of its center of mass. To prevent it from becoming a black hole, we must
also make it very long. On the other hand, as it becomes longer, the zero-point fluctuations of its ends
increase, due to the relativistic limitations on its rigidity. We achieve the best result by making the rod just
a bit longer than its own Schwarzschild radius.

... Relativistic limitations on the rod's rigidity, together with the constraint that its length exceeds its
Schwarzschild radius, imply that zero-point fluctuations of the rod give an uncertainty delta L > L_P . ...".

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.

Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of Physical
SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.  

The D4-D5-E5-E7-E8 VoDou Physics HyperDiamond Feynman Checkerboard model can be constructed from the 8-
fold Periodicity of Real Clifford Algebras

Cl(8N) = Cl(8) x ..N.. x Cl(8)

where x ..N.. x denotes N-fold tensor product, by using a very large Clifford Algebra Cl(8N) as a starting point, and
using 8-fold Periodicity to factor Cl(8N) into N copies of Cl(8).

To see what to do with the N copies of Cl(8), look at how Feynman's 2-dimensional Checkerboard might be
constructed from N copies of Cl(2).

Given N copies of Cl(2), how can they be put in a useful order?

Look at Cl(2) = C(2), with graded structure

1 2 1

The Cl(2) vector space is 2-dimensional, so the N copies of Cl(2) should be put in a 2-dimensional array.
The most natural such array would be the Complex Gaussian integers, which make a 2-dim Feynman
checkerboard with all the Cl(2) at the vertices of the checkerboard connected to other Cl(2) in such a way
as to make a 2-dim lattice that is consistent with complex number multiplication.

Cl(2) has 1-dim U(1) as its bivector Lie algebra, which is consistent with the electromagntism gauge
group, and with complex number multiplication, and Cl(2) has full spinor space of dimension sqrt(4) = 2,
and so half-spinor spaces that are 1-dimensional, one for the electron and one for the positron to move
around on the checkerboard, so a Complex Gaussian lattice with a Cl(2) at each vertex defines a 2-
dimensional Feynman Checkerboard with half-spinor particles moving around on it and a U(1) gauge
group providing the i that Feynman used to weight changes of direction.

If you look at the N copies of Cl(8) the same way, you see that Cl(8) has graded structure
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1 8 28 56 70 56 28 8 1

so that Cl(8) has an 8-dim vector space, so that the N copies of Cl(8) wants to be connected as an 8-dim checkerboard,
so the N copies of Cl(8) should be ordered as an array of integral octonions, that is, they should live on an E8
lattice, which is the Octonionic 8-dim correspondent of the 2-dim Complex Gaussian lattice.

You can look at the natural 4-dim physical spacetime sublattice, and see that it is the 4-dim HyperDiamond lattice.

Since Cl(8) half-spinors are 8-dim, you get (where Cl(2) gives you the electron and positron) for fermions to move on
the lattice the 8 first generation fermion particles

neutrino
red up quark
blue up quark
green up quark
red down quark
blue down quark
green down quark
electron

and their 8 antiparticles. The projection of an 8-dim E8 lattice onto the 4-dim HyperDiamond lattice gives the second
and third generation fermions.

At each vertex, instead of the Cl(2) gauge group U(1), you get the Cl(8) gauge group Spin(8), which gives Gravity and
the Standard Model from the point of view of the 4-dim HyperDiamond lattice, and which is consistent with octonion
multiplication.

The weighting of changes of direction in the 4-dm HyperDiamond lattice is given by Quaternion Imaginaries of the
change of direction, in this way:

There are 7 different charged first-generation fermion particles {electron, rgb up quarks, rgb down quarks}. There are
7 different E8 lattices in the full 8-dimensional SpaceTime prior to Dimensional Reduction. All of the 7 E8 lattices
produce, by Dimensional Reduction, the same 4-dimensional Physical SpaceTime and 4-dimensional Internal
Symmetry Space.

The HyperDiamond generalization has discrete lightcone directions. If the 4-dimensional Feynman Checkerboard is
coordinatized by the quaternions Q:

the real axis 1 is identified with the time axis t;
the imaginary axes i,j,k are identified with the space axes x,y,z; and
the four future lightcone links are

(1/2)(1+i+j+k),
(1/2)(1+i-j-k),
(1/2)(1-i+j-k), and
(1/2)(1-i-j+k).

In cylindrical coordinates t,r with r^2 = x^2+y^2+z^2, the Euclidian metric is

t^2 + r^2 = t^2 + x^2+y^2+z^2

and the Wick-Rotated Minkowski metric with speed of light c is

(ct)^2 - r^2 = (ct)^2 - x^2 -y^2 -z^2.

For the future lightcone links on the 4-dimensional Minkowski lightcone, c = sqrt3.
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Any future lightcone link is taken into any other future lightcone link by quaternion multiplication by +/- i, +/- j, or +/-
k.

For a given vertex on a given path, continuation in the same direction can be represented by the link 1, and changing
direction can be represented by the imaginary quaternion +/- i, +/- j, +/- k corresponding to the link transformation that
makes the change of direction.

Therefore, at a vertex where a path changes direction, a path can be weighted by quaternion imaginaries just as it is
weighted by the complex imaginary i in the 2-dimensional case.

If the path does change direction at a vertex, then the path at the point of change gets a weight of -im e, -jm e, or -km
e where i,j,k is the quaternion imaginary representing the change of direction, m is the mass (only massive particles
can change directions), and sqrt3 e is the timelike length of a path segment, where the 4-dimensional speed of light is
taken to be sqrt3.

For a given path, let C be the total number of direction changes, c be the cth change of direction, and ec be the
quaternion imaginary i,j,k representing the cth change of direction.

C can be no greater than the timelike Checkerboard distance D between the initial and final points.

The total weight for the given path is then m sqrt3 ec to the Cth power times the product (c from 0 to C) of -ec

Note that since the quaternions are not commutative, the product must be taken in the correct order.

The product is a vector in the direction +/- 1, +/- i, +/- j, or +/- k.

Let N(C) be the number of paths with C changes in direction. The propagator amplitude for the particle to go from the
initial vertex to the final vertex is the sum over all paths of the weights, that is the path integral sum over all weighted
paths:

the sum from 0 to D of N(C)

times

the Cth power of m sqrt3 ec

times

the product (c from 0 to C) of -ec

The propagator phase is the angle between the amplitude vector in quaternionic 4-space and the quaternionic real axis.
The plane in quaternionic 4-space defined by the amplitude vector and the quaternionic real axis can be regarded as the
complex plane of the propagator phase.

 

 

 

ManyWorlds of the Feynman Checkerboard can be represented by Surreal Numbers.

The 4-dim HyperDiamond lattice is based on the D4 lattice.
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Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999).in chapter 4,
section 7.3, pages 119-120) define a packing

D+n = Dn u ( [1] + Dn )

[ where the gule vector [1] = (1/2, ... , 1/2) ] and say: "... D+n is a lattice packing if and only if n is even.

D+3 is the tetrahedral or diamond packing ... and
D+4 = Z4.
When n = 8 this construction is especially important, the lattice D+8 being known as E8 ...".

D+n is what David Finkelstein and I named a HyperDiamond lattice (although in odd dimensions it is technically only
a packing and not a lattice).

Conway and Sloane also say in chapter 4, section 7.1, page 117) that the lattice Dn is defined only for n greater than or
equal to 3.

To see what happens for n = 2, note that D2 should correspond to the Lie algebra Spin(4),which is reducible to
Spin(3)xSpin(3) = SU(2)xSU(2) = Sp(1)xSp(1) = S3xS3, and is not an irreducible Lie algebra. The root lattice of D2
is two copies of the root lattice of SU(2), which is just a lattice of points uniformly distributed on a line.

If you are to fit the two lines together, you have to specify the angle at which they intersect each other, and requiring
"lattice structure" or consistency with complex number multiplication does NOT unambiguously determine that angle:
it can be either

60 degrees, which gives you the A2 root lattice

  *--*  
 /    \ 
*      *
 \    / 
  *--*  

of the Lie algebra SU(3) and the Eisenstein complex integers

or

90 degrees, which gives you the C2 = B2 root lattice

*--*--*
|     |
*     *
|     |
*--*--*

of the Lie algebra Spin(5) = Sp(2) and the Gaussian complex integers.

Since a Dn lattice for n > 3 is a checkerboard, or half of a hypercubic lattice, it is natural to define D2 as a
checkerboard, or half of a C2 = B2 square lattice. Then the 2-dimensional HyperDiamond lattice D+2 = D2 u ( [1] +
D2 ) is seen to be the Z2 square lattice C2 = B2
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where the orginal D2 is made up of the centers of the yellow squares, the glue vectors are the (1/2,1/2) represented by
pairs of arrows, and the ( [1] + D2 ) is made up of the centers of the white squares.

The total 2-dim hyperdiamond structure is the Z2 integer lattice, sort of analogous to the 4-dim case in which D4 u (
[1] + D4 ) = Z4, so that

D+2 = Z2.

Note that the basic D2 structure is consistent with Feynman's 2-dimensional checkerboard in which the lines of the
checkerboard are 2-dim light-cone lines. 

Since the 4-dim HyperDiamond lattice is a 4-dim hypercubic lattice made up of two D4 lattices, one shifted by a glue
vector ( 0.5, 0.5, 0.5, 0.5 ) with respect to the other, one of the D4 lattices can be regarded as the even sites of the full
4-dim HyperDiamond lattice.

Since the 4-dim HyperDiamond lattice is a 4-dim hypercubic lattice made up of two D4 lattices, one shifted by a glue
vector ( 0.5, 0.5, 0.5, 0.5 ) with respect to the other, one of the D4 lattices can be regarded as the even sites of the full
4-dim HyperDiamond lattice.

If fermions live only on the even D4 sublattice, then hep-lat/9508013 by Kevin Cahill in the xxx e-print archive shows
that the fermion doubling problem is solved.

The 4-dim HyperDiamond Feynman Checkerboard is closely related to Spin Networks. (Gersch (Int. J. Theor. Phys.
20 (1981) 491) has shown that the 2-dim Feynman Checkerboard is equivalent to the Ising model.)

In quant-ph/9503015 "Square Diagrams" are used to represent the 4-link future lightcone leading from a vertex
because the representation is written in LaTeX code to be printed in black-and-white on 2-dimensional paper. The
"true" representation of the 4-link future lightcone would be as a 4-dimensional simplex, with the 4 future ends of the
links forming a 3-dimensional tetrahedron. It is shown here, with a stereo pair showing 3 dimensions and color coding

http://xxx.lanl.gov/abs/hep-lat/9508013
http://xxx.lanl.gov/abs/quant-ph/9503015
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(green = present, blue = future) for the 4th dimension.

From the "true" representation, it is clear that the 4-link future lightcone leading from a vertex looks a lot like the
Quantum Pentacle of David Finkelstein and Ernesto Rodriguez (Int. J. Theoret. Phys. 23 (1984) 887).

The future tetrahedron, not including the origin vertex, contains 4 vertices and 4 bivector triangles. Those bivectors
correspond to the 4 translation bivectors of the 10-dimensional Spin(5) Lie algebra, which is based on the Cl(0,5)
Clifford algebra with graded structure

1   5  10  10   5   1 

so that there are: 1 empty set, 5 vector vertices, 10 bivector edges, 10 triangles, 5 tetrahedra, and 1 4-simplex. By
Hodge duality, the 10 bivector edges correspond to the 10 triangles.

The future lightcone edges leading from the origin are edges on the 6 bivector triangles that include the origin vertex.
Those bivectors correspond to the 6 bivectors of the Spin(4) subalgebra of the Spin(5) Lie algebra. The 6-dimensional
Spin(4) subalgebra is reducible, isomorphic to SU(2) x SU(2), so that it reduces to 3 rotations and 3 Lorentz boosts.

The symmetries of the 4 future lightcone vectors can be seen from different points of view:

My viewpoint is to look at the 3-dimensional tetrahedron formed by the ends of the 4 future lightcone vectors. Its
symmetry group is the 12-element tetrahedral group (3,3,2). The double cover of (3,3,2) is the 24-element binary
tetrahedral group {3,3,2}. {3,3,2} is the group of unit quaternions in the 4-dim quaternionic lattice. The 24 unit
quaternions in the 4-dim quaternionic lattice are the root vectors of the D4 Lie algebra Spin(8), from which I construct
my D4-D5-E6-E7-E8 VoDou Physics model.

Another viewpoint is to look at the permutation group S4 of the 4 future lightcone vectors, then decompose S4 into
subgroups, and then relate the subgroups of S4 to the groups of gravity and the standard model using a method of
coherent states. This is the point of view of Michael Gibbs and David Finkelstein.

Still another viewpoint is to look at the permutation group S4 , then notice that S4 is the 24-element octahedral group
(4,3,2), then use the McKay correspondence to get the Lie algebra E7, and then use E7 to build a physics model. This
is the point of view of Saul Paul Sirag at the PCRG.

Yet another viewpoint, motivated by Spin Networks such as those described of Barnett and Crane, is to look at the
dual to the 4-simplex illustrated above, in which its 5 vertices correspond to 5 tetrahedral 3-faces, and vice versa:

In this dual picture, the 4 vector edges leading from the origin break down into 3 green spacelike vector edges leading
from the origin and 1 green-to-blue timelike vector edge leading from the origin. The 3 triangles with 2 spacelike sides
correspond to the 3 rotations, and the 3 triangles with 1 spacelike side and 1 timelike side correspond to the 3 Lorentz
boosts. As in the original lightcone picture, the 4 triangles that do not include the origin correspond to the 4

http://members.aol.com/jmtsgibbs/
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.qedcorp.com/pcr/pcr/saul.html
http://www.qedcorp.com/pcr/pcr/
http://xxx.lanl.gov/abs/gr-qc/9709028
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translations of the Spin(5) Lie algebra.

 

I hope, think, and believe that all these viewpoints are in a deep sense equivalent, and that we are really like several
blind men trying to describe an elephant.

 

Feynman describes the geometry of Spin-2 gravitons

with his characteristic clarity in his "Lectures on Gravitation" (Caltech 1971). The following 2 gifs (63k and 90k) show
relevant parts of pages 41 and 42:
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Antiparticles in the Checkerboards:

In quant-ph/9503015 I considered only paths in which in each segment lies in the future lightcone, that is, in which
time increased at each segment. Also, I used the Gersch convention of weighting changes in direction by -ime (where i
is a quaternion imaginary).

Feynman also considered paths in which in each segment lies in the past lightcone, that is, segments going backward
in time. He weighted the past lightcone changes in direction by the negative of the forward lightcone weight, which
would be, using the Gersch convention, a weight by +ime (where i is a quaternion imaginary).

Feynman considered the path segments going backward in time to be antiparticle path segments. The following gif
(300k) (from Schweber, Rev. Mod. Phys. 58 (1986) 449 at p. 482, (see box 13, folder 3, of Caltech's Feynman archives
(Notes on the Dirac Equation))) shows Feynman's thinking:

http://xxx.lanl.gov/abs/quant-ph/9503015
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Some Lattices in 2, 8, 16, and 24 dimensions

see Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer)

E8 lattices for 8-dimensional Spacetime
/\16 Barnes-Wall lattice for fermion particles and antiparticles
Leech lattice for 24 non-Abelian Spin(8) gauge bosons

 

TO REPRESENT THE COMPLEX PHASE:

The complex Gaussian Z2 lattice, for which N(1)=N(2)=4, N(3)=0, N(4)=4, N(5)=8, ... and N(m)/4 is the number of
distinguishable (i.e., 2^2 +2^2 = 8 indistinguishable, so N(8) = 4, and 2^2 + 1^2 = 5 = 1^2 + 2^2 distinguishable, so N(5) = 8) ways m can
be written as the sum of 2 squares;

or

the complex Eisenstein lattice.

TO REPRESENT THE 8-DIMENSIONAL VECTOR SPACETIME PRIOR TO DIMENSIONAL REDUCTION:

The 8-dimensional HyperDiamond octonionic E8 lattice is associated with the octonionic X-product of Cederwall and
Preitschopf and a later paper of Dixon. For an E8 lattice N(m) is always less than N(m+1). Each vertex of an E8 lattice
has 240 nearest neighbors and 2160 second-level next-nearest neighbors.

240 = 48 + 192 = 2x24 + 8x24
2160 = 8x256 + 112

There are 7 distinct E8 lattices, denoted by iE8 (i = 1, ..., 7). All 7 of the E8 lattices have some points in common, and
some subsets of three have some points in common, but no two of the E8 lattices are identical.

There are 7 distinct associative triangle 3-element subsets of

the 7 imaginary Octonions {i,j,k,E,I,J,K}.  

There are 7 charged Dirac first-generation fermion particles:

i - red up quark
j - green up quark
k - blue up quark
E - electron
I - red down quark
J - green down quark
K - blue down quark

At high energies, prior to Dimensional Reduction of SpaceTime, there is only one generation of fermions, so the first
generation is the only generation. Therefore, each charged Dirac fermion particle, and its antiparticle, correspond to
one imaginary Octonion, to one associative triangle, and to one E8 lattice:

 

red Down Quark               red Up Quark             
green Down Quark   Electron    green Up Quark

http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9410202
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            blue Down Quark              blue Up Quark

rD    gD    bD      E     rU    gU    bU 

I     J     K      E      i     j     k

j
/ \

i---k
 

J     j     J             I     J     K
/ \   / \   / \           / \   / \   / \

i---K I---K I---k         E---i E---j E---k

3E8   6E8   4E8    7E8    1E8   2E8   5E8

Each charged Dirac fermion  propagates in its own E8 Generalized Feynman Checkerboard Lattice.

Since all the E8 lattices have in common the vertices { ±1, ±i, ±j, ±k, ±e, ±ie, ±je, ±ke }, all the charged Dirac
fermions can interact with each other. Composite particles, such as Quark-AntiQuark mesons and 3-Quark hadrons,
propagate on the common parts of the E8 lattices involved.

The uncharged e-neutrino fermion, which corresponds to the Octonion real axis with basis {1}, propagates on any and
all of the E8 lattices.

 

After Dimensional Reduction of SpaceTime, the associative triangle of each E8 lattice is mapped into the same {i,j,k}
Quaternionic associative triangle of the spatial part of 4-dimensional Physical SpaceTime, and the co-associative
square of each E8 lattice is mapped into the {E,I,J,K} structure of 4-dimensional Internal Symmetry Space. There, the
Generalized Feynman Checkerboard game is played on a 4-dimensional HyperDiamond Lattice.

 

 

TO REPRESENT THE 16-DIMENSIONAL FIRST GENERATION FERMION FULL SPINOR SPACE:

The 16-dimensional Barnes-Wall lattice /\16, for which each vertex has 4,320 nearest neighbors.

4,320 = 480 + 3,840 = 2x240 + 16x240

The /\16 lattice is associated with the octonionic XY-product of Dixon.

 

 

 

TO REPRESENT THE 24-DIMENSIONAL SPACE THAT IS THE SUM OF THE 16-DIMENSIONAL FIRST
GENERATION FERMION FULL-SPINOR SPACE AND THE 8-DIMENSIONAL VECTOR SPACETIME PRIOR

TO DIMENSIONAL REDUCTION:

http://xxx.lanl.gov/abs/hep-th/9503053
http://xxx.lanl.gov/abs/quant-ph/9503009
http://xxx.lanl.gov/abs/quant-ph/9503009
http://xxx.lanl.gov/abs/quant-ph/9503009
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As described in a paper by Geoffrey Dixon, each vertex of the 24-dimensional Leech lattice /\24 has 196,560 nearest
neighbors (norm(xx) = 4).

196,560 = 3x240 + 3x(16x240) + 3x(16x16x240)

Geoffrey Dixon is working on a book about the Leech lattice /\24.

The Conway group .0 (dotto) is the permutation group of the 196,560 vertices.

(See p. 295 of Conway and Sloane for connections among dotto, Fi24, M24, the binary Golay code C24, M12, and
Suz.)

Note that the largest finite sporadic group, the Monster group, is the automorphism group of an algebra of dimension
196,884 = 196,560 + 300 + 24. (300 = symmetric tensor square of 24)

 

Also,

the 24-dimensional Leech lattice /\24 can be used to represent the 24 non-Abelian of the 28 Spin(8) gauge bosons.

 

Since the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally a Planck Scale HyperDiamond Lattice
Generalized Feynman Checkerboard model, it does violate Lorentz Invariance at the Planck Scale, affecting

Ultra High Energy Cosmic Rays.

The first person to propose Planck Scale Lorentz Invariance Violation as a solution to the problem
of Ultra High Energy Cosmic Rays may have been L. Gonzalez-Mestres around 1995, prior to a
proposal by Coleman and Glashow. Gonzalez-Mestres, in physics/0003080, gives his version of the
history of the idea of Lorentz Invariance: "... Henri Poincare was the first author to consistently formulate
the relativity principle, stating (Poincare, 1895): "Absolute motion of matter, or, to be more precise, the
relative motion of weighable matter and ether, cannot be disclosed. All that can be done is to reveal the
motion of weighable matter with respect to weighable matter". ... In his June 1905 paper (Poincare, 1905),
published before Einsteins's article (Einstein, 1905) arrived (on June 30) to the editor, Henri Poincare
explicitly wrote the relativistic transformation law for the charge density and velocity of motion and
applied to gravity the "Lorentz group", assumed to hold for "forces of whatever origin". ... In 1921 , A.
Einstein wrote in "Geometry and Experiment" (Einstein, 1921): "The interpretation of geometry advocated
here cannot be directly applied to submolecular spaces... it might turn out that such an extrapolation is just
as incorrect as an extension of the concept of temperature to particles of a solid of molecular dimensions".
...". Gonzalez-Mestres prefers a Quadratically Deformed Relativistic Kinematics ( QDRK )to the Linearly
Deformed Relativistic Kinematics ( LDRK ) preferred by Amelino-Camelia and Piran in whose paper
QDRK corresponds to the parameter value a = 2 and LDRK to a = 1. Gonzalez-Mestres says: "... QDRK
naturally emerges when a fundamental length scale is introduced to deform the Klein-Gordon equa-tions.
It is typical, for instance, of phonons in condensed-matter physics. ... LDRK can be generated by
introducing a background gravitational field in the propagation equations of free particles. In the
first case, the Planck scale is an internal parameter of the basic wave equations generating the
"elementary" particles as vacuum excitations. In the second case, it manifests itself only as a parameter
of the background gravitational field, similar to a refraction phenomenon. ...".

A December 1998 math.albany.edu eprint post from Laurent Siebenmann says:

"... censorship ... may seem to you, gentle reader, quite out of place in modern science. However, consider
the case evoked below, where the preprint archive mp-arc is cited as offering evidence of unjust practice

http://xxx.lanl.gov/abs/hep-th/9504040
http://xxx.lanl.gov/abs/physics/0003080
http://hilbert.math.albany.edu:8800/hm/emj/1998/msg00229.html
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...

... Cordially

Laurent Siebenmann

%%%%%%%%%%%%%%%%%%%%%%%%% ...

From: Luis Gonzalez <Luis.Gonzalez@lapp.in2p3.fr>
Message-Id: <199811241429.PAA26531@lapphp.in2p3.fr>
Subject: The politics of Lorentz symmetry violation?
To: math@math.polytechnique.fr
Date: Tue, 24 Nov 1998 15:29:54 MET

Dear Colleague,

You have perhaps noticed that a paper presented at TAUP 97, "Lorentz symmetry violation and high-
energy cosmic rays" (author: Luis Gonzalez-Mestres), did not appear in the conference Proceedings
recently distributed by Elsevier. The paper exists, indeed, and has electronic dates at Los Alamos, APS,
mp_arc... (first week of December 1997). It was also registered at KEK on December 12, 1997 and was, of
course, sent to the editors in due time.

The local organizers actually refused to publish it, five months after it had been accepted and allocated
three pages in the Proceedings. As you know, all papers selected for oral presentation were to be published
in the Proceedings according to the official announcements, so why was my paper rejected by a late
decision?

Looking at the Proceedings, I have found a paper by Sheldon L. GLASHOW on Lorentz symmetry
violation, presenting two of my results without any mention to my work. These results are the possible
absence of GZK cutoff and the stability of unstable particles at very high energy. Actually, such results
had already been published electronically, but also from and editorial point of view, before the TAUP 97
conference was held. An example is my paper physics/9705031 (26 May 1997) of the Los Alamos
archive, which was published in the Proceedings of ICRC 97 distributed at the end of July 1997, before
the ICRC 97 conference started.

In the relevant region, the mechanisms producing the above mentioned effects are essentially identical in
both approaches (that of Harvard and mine). However, I prefer the one I put forward because it
automatically preserves Lorentz symmetry in the limit where k (wave vector) vanishes, and is likely to
make things much easier in order to incorporate gravitation in the model. ...

... With my best regards

Luis Gonzalez-Mestres ...".

 

Here are some further

Comments on Lorentz Invariance

based on the properties of the D4 lattice, two copies of which make the 4HD HyperDiamond lattice. The D4 lattice
nearest neighbor vertex figure, the 24-cell, is the 4HD HyperDiamond lattice next-to-nearest neighbor vertex figure.

Fermions move from vertex to vertex along links.
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Gauge bosons are on links between two vertices, and so can also be considered as moving from vertex to vertex along
links.

The only way a translation or rotation can be physically defined is by a series of movements of a particle along links.

A TRANSLATION is defined as a series of movements of a particle along links, each of which is the
CONTINUATION of the immediately preceding link IN THE SAME DIRECTION.

An APPROXIMATE rotation, within an APPROXIMATION LEVEL D, is defined with respect to a given origin as a
series of movements of a particle along links among vertices ALL of which are in the SET OF LAYERS LYING
WITHIN D of norm (distance^2) R from the origin, that is, the SET OF LAYERS LYING BETWEEN norm R-D and
norm R+D from the origin.

Conway and Sloane (Sphere Packings, Lattices, and Groups - Springer) pp. 118-119 and 108, is the reference that I
have most used for studying lattices in detail.

(Conway and Sloane define the norm of a vector x to be its squared length xx.)

In the D4 lattice of integral quaternions,

layer 2 has the same number of vertices as layer 1, N(1) = N(2) = 24.

Also (this only holds for real, complex, quaternionic, or octonionic lattices), K(m) = N(m)/24 is multiplicative,
meaning that, if p and q are relatively prime, K(pq) = K(p)K(q).

The multiplicative property implies that:

K(2^a) = K(2) = 1 (for a greater than 0) and

K(p^a) = 1 + p + p^2 + ... + p^a (for a greater than or equal to 0).

So, for the D4 lattice,

there is always an arbitrarily large layer (norm xx = 2^a, for some large a) with exactly 24 vertices, and

there is always an arbitrarily large layer(norm xx = P, for some large prime P) with 24(P+1) vertices (note that
Mersenne primes are adjacent to powers of 2), and

given a prime number P whose layer is within D of the origin, which layer has N vertices, there is a layer kP with at
least N vertices within D of any other given layer in D4.

Some examples I have used are chosen so that the 2^a layer adjoins the prime 2^a +/- 1 layer.

The D4 lattice can be described:

with a minimum lattice distance of 2 (as a sublattice of the 4-dim HyperDiamond lattice) or

with a minimum lattice distance of 1 (as the lattice of integral quaternions):

If you consider the D4 lattice to be the even sublattice of the 4-dimensional HyperDiamond lattice of the D4-D5-
E6-E7-E8 physics model, then the minimal norm of the D4 lattice would be 2, and you would have a table in which
the entries of the first column (m=norm of layer) are each twice the entries below, so that, for example, the layer of
norm 22 with respect to the origin of the HyperDiamond lattice would have 288 vertices. This is the first definition
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(equation 86) of the D4 lattice in Chapter 4 of Sphere Packings, Lattices, and Groups, 3rd edition, by Conway and
Sloane (Springer 1999). Conway and Sloane denote the HyperDiamond structure of dimension n by "the packing
Dn+", because Dn+ is a lattice only if and if the dimension n is even (since Conway and Sloane define Dn only for n
at least 3) .

The D4+ 4-dimensional HyperDiamond lattice is exactly the same as the 4-dimensional cubic lattice Z4, the lattice in
4-dimensional space made up of 4-dim hypercubes.

Conway and Sloane (Chapter 4, eq. 49) give equations for the number of vertices N(m) in the m-th layer
of the D4+ HyperDiamond lattice:

for m odd: N(m) = 8 SUM(d|m) d

for m even: N(m) = 24 SUM(d|m, d odd) d

where d is a divisor ( including 1 and m ) of m.

The coincidence between D4+ and Z4 is peculiar to 4-dimensions. For example, D3+ is the familiar 3-dim diamond
lattice, and D8+ is the E8 lattice, and they are not cubic lattices.

Conway and Sloane (Chapter 4, eq. 49, and eq. 102) give equations for the number of vertices N(m) in the
m-th layer of the D8+ HyperDiamond lattice and of the E8 lattice:

for D8+: N(m) = 16 SUM(d|m) d^3

for E8 and m odd, N(m) = 0

for E8 and m even, N(m) = 240 SUM(d|(m/2)) d^3

where d is a divisor ( including 1 and m / 2 ) of m / 2. For E8, N(m) is the number of integral octonions of
norm m / 2.

The HyperDiamond lattice D4+ is made up of two D4 lattices. One of the D4 lattices in the D4+ is called the even D4
of D4+. If you start from the origin of D4+, the even D4 contains the layers that are even distances from the origin.

Since the D4 lattice is the lattice of integral quaternions, the even D4 of D4+ is the integral quaternion lattice
expanded by a factor of 2 so that each layer is twice as far from the origin (and, in particular, the closest layer is at
distance 2 instead of 1 from the origin).

 

Here are the numbers of vertices in some of the layers of the D4+ lattice. The even-numbered layers correspond ot the
even D4 sublattice:

m=norm of layer             N(m)=no. vert.
   0                                 1
   1                                 8  =    1 x 8
   2                                24  =    1 x 24
   3                                32  =  ( 1 + 3 ) x 8 
   4                                24  =    1 x 24
   5                                48  =  ( 1 + 5 ) x 8
   6                                96  =  ( 1 + 3 ) x 24 
   7                                64  =  ( 1 + 7 ) x 8
   8                                24  =    1 x 24
   9                               104  =  ( 1 + 3 + 9 ) x 8
  10                               144  =  ( 1 + 5 ) x 24
  11                                96  =  ( 1 + 11 ) x 8
  12                                96  =  ( 1 + 3 ) x 24
  13                               112  =  ( 1 + 13 ) x 8
  14                               192  =  ( 1 + 7 ) x 24 
  15                               192  =  ( 1 + 3 + 5 + 15 ) x 8 
  16                                24  =    1 x 24
  17                               144  =  ( 1 + 17 ) x 8
  18                               312  =  ( 1 + 3 + 9 ) x 24
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  19                               160  =  ( 1 + 19 ) x 8
  20                               144  =  ( 1 + 5 ) x 24
  21                               256  =  ( 1 + 3 + 7 + 21 ) x 8
  22                               288  =  ( 1 + 11 ) x 24
  23                               192  =  ( 1 + 23 ) x 8
  24                                96  =  ( 1 + 3 ) x 24
  25                               248  =  ( 1 + 5 + 25 ) x 8
  26                               336  =  ( 1 + 13 ) x 24
  27                               320  =  ( 1 + 3 + 9 + 27 ) x 8
  28                               192  =  ( 1 + 7 ) x 24
  29                               240  =  ( 1 + 29 ) x 8
  30                               576  =  ( 1 + 3 + 5 + 15 ) x 24
  31                               256  =  ( 1 + 31 ) x 8 
  32                                24  =    1 x 24
  33                               384  =  ( 1 + 3 + 11 + 33 ) x 8
  34                               432  =  ( 1 + 17) x 24
  35                               384  =  ( 1 + 5 + 7 + 35 ) x 8
  36                               312  =  ( 1 + 3 + 9 ) x 24
  37                               304  =  ( 1 + 37 ) x 8 
  38                               480  =  ( 1 + 19 ) x 24
  39                               448  =  ( 1 + 3 + 13 + 39 ) x 8
  40                               144  =  ( 1 + 5 ) x 24
  41                               336  =  ( 1 + 41 ) x 8
  42                               768  =  ( 1 + 3 + 7 + 21 ) x 24
  43                               352  =  ( 1 + 43 ) x 8
  44                               288  =  ( 1 + 11) x 24
  45                               624  =  ( 1 + 3 + 5 + 9 + 15 + 45) x 8

How to visualize the 288 vertices in layer 22.  

Start with the 24 vertices of the 24-cell.
Then consider 96 more vertices placed on each of the 96 edges of the 24-cell.
Then consider 24 more vertices placed in each of the the 24 cells (octahedra) of the 24-cell.
These 24 + 96 + 24 = 144 vertices correspond to the 144 vertices in each of layers 10, 17, and 20, and they
correspond to half of the 288 vertices in layer 22.

 

Note that layer 22 with 288 vertices follows layer 21 with ( 1 + 3 + 7 + 21 ) x 8 = 256 = 16x16 = 2^8 vertices.

 

The notation in the following table is based on the minimal norm of the D4 lattice being 1, in which case the D4
lattice is the lattice of integral quaternions. This is the second definition (equation 90) of the D4 lattice in Chapter 4
of Sphere Packings, Lattices, and Groups, 3rd edition, by Conway and Sloane (Springer 1999), who note that the Dn
lattice is the checkerboard lattice in n dimensions.

m=norm of layer             N(m)=no. vert.      K(m)=N(m)/24
   1                                24                  1
   2                                24                  1
   3                                96                  4
   4                                24                  1
   5                               144                  6
   6                                96                  4
   7                               192                  8
   8                                24                  1
   9                               312                 13
  10                               144                  6
  11                               288                 12
  12                                96                  4
  13                               336                 14
  14                               192                  8
  15                               576                 24
  16                                24                  1
  17                               432                 18
  18                               312                 13
  19                               480                 20
  20                               144                  6
 
 127                             3,072                128
 128                                24                  1
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65,536=2^16                         24                  1
65,537                       1,572,912             65,538
 
2,147,483,647           51,539,607,552      2,147,483,648
2,147,483,648=2^31                  24                  1

Prime Numbers

127 = 2^7 - 1 is a Mersenne prime, called M7.

65,537 = 2^2^4 + 1 is the largest known Fermat prime. It is called F4, but is not likely to be confused with the
exceptional Lie algebra F4.

2,147,483,647 = 2^31 - 1 is a Mersenne prime. It was shown to be prime by Euler. It is called M31, but is not likely to
be confused with the Andromeda galaxy M31.

(see Wells, The Penguin Dictionary of Curious and Interesting Numbers, Penguin, 1986)

If the D4 spacetime lattice length is taken to be the Planck length, about 10^-33 cm or, in terms of energy, about 10^19
GeV, then

the layer of norm 65,537 is at a distance sqrt(65,537) = 256.002 x 10^-33 cm or about 3.9 x 10^16 GeV, and

the layer of norm 2,147,483,647 is at a distance sqrt(2,147,483,647) = 46,340 x 10^-33 cm or about 2.2 x 10^14 GeV,
and

THEREFORE

at energies below about 10^16 GeV, continuous rotations can be approximated by D4 lattice rotations to an accuracy
of at least 2 PI^2 / 1,572,912 = about 1.3 x 10^-5 steradians(4-dim), and

at energies below about 10^14 GeV, continuous rotations can be approximated by D4 lattice rotations to an accuracy
of at least 2 PI^2 / 51,539,607,552 = about 3.8 x 10^-10 steradians(4-dim).

The argument can be extended quite a long way by considering the Mersenne prime 2^859433-1 (258716 digits) found
by Slowinski and Gage in 1994.

THEREFORE

IT IS UNLIKELY THAT PLANCK-LENGTH D4 LATTICE SPACETIME IS PRESENTLY EXPERIMENTALLY
DISTINGUISHABLE FROM CONTINUOUS SPACETIME BY DIRECT OBSERVATION OF ROTATIONS.

HOWEVER, since the D4-D5-E6-E7-E8 VoDou Physics model is fundamentally a Planck Scale HyperDiamond
Lattice Generalized Feynman Checkerboard model, it does violate Lorentz Invariance at the Planck Scale, affecting

Ultra High Energy Cosmic Rays.

Click Here to See more about Prime Numbers.

Richard Feynman said, in his book QED, Princeton 1985 at page 129:

"... perhaps the idea that two points can be infinitely close together is wrong - the assumption that we can use geometry
down to the last notch is false. ..."

http://www.utm.edu/research/primes/largest.html#biggest
http://www.utm.edu/research/primes/largest.html#biggest
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Why did Feynman fail in his efforts to generalize to higher dimensions his successful 2=(1+1)
dimensional Feynman Checkerboard?

Feynman got a nice representation of Dirac physics in 2-dim by using a 2-dim lattice that is really the Gaussian integer
lattice in the Complex plane. His generalization to 4-dim was:

for 2-dim spacetime, the light-cone is only a 1-dim cone, which is two 1-dim lines, and at each future time there
are only 2 points on the light-cone. He thought that the discrete nature of his 2=(1+1)-dim Checkerboard was
due to the fact that those 2 points can be represented by the 0-dim sphere S0, which is a discrete set of 2 points.
He did not think of his 2=(1+1)-dim Checkerboard as being due to a discrete 2-dim lattice of Gaussian Complex
integers.
therefore, for 4-dim spacetime, he generalized by looking at the light-cone, which in 4=(3+1)-dim is a 3-dim
cone, and at each future time there is a 2-sphere S2 of possible points, so his generalization led to a continuous
range of light-cone paths, not a discrete choice.

Feynman's attempted generalization failed because, instead of following his own suggestion that "... the idea that
two points can be infinitely close together is wrong ...", he thought in terms of continuous light-cones and spheres,

in which the only discrete thing is the 0-dim sphere S0.

Details of Feynman's unproductive line of thought are in Schweber's book, QED, Princeton 1994, pages 406-407: "...
Feynman showed that one could derive the Dirac equation in one-space-one-time dimension if the amplitude for a path
with R corners is taken to be (i m epsilon)^R. Stated differently, each time the electron reverses spatial direction, it
acquires a phase factor e^(i pi / 2) ... Feynman encountered difficulties in extending the idea of loading each turn
through e^(i theta / 2) which worked in one-space dimension to higher dimensions because in those situations the
angles theta are in different planes. He tried to use quaternions and octonions (quaternions representing euclidean 4-
dimensional rotations) to represent wave functions, but he was not able to obtain a natural representation of the Dirac
equation as an integral over path. ...".

More details are in his letter to Welton of 10 February 1947 (back in 1986, a friend of mine got a copy from the
Caltech archives), in which Feynman says: "... we have at the point ... in the path to keep track of a rotation in three
space (around the axis of the tangent to the path) ... when I studied quaternions which I knew were designed to
represent rotations I realized that they were the mathematical tool in which to represent my thoughts. ... My purpose
now is to consider a path as a set of four functions Xm(s) = X,Y,Z,T(s) of a parameter s. Thus the speed need not be
that of light ... The idea now is to consider a path is a succession of 4vectors Vm(1), Vm(2), Vm(3) .. representing
successive proper velocities (V_m V^m = 1) on the path. Then each path represents a net Lorentz-Rotation
transformation. (I mean a combination of a Rot. and a Lorentz.) ... We desire a symbolism, which by analogy works in
4(3+1)space like the quaternions do in 3. I shall show that the symbolism is furnished by quaternions using complex
numbers for components! ... (lets call them octonions) ... Thus, a octonion is a quaternion whose coeficients are of the
form a + Rb. In 3+1 space R^2 = -1 and we can take R = i if we wish, so octonions for Lorenzt Trans. and Rotations
are quaternions with complex (a + bi) coefficients. QED. ..."

Feynman gives an octonion basis that looks like the conventional one: if the quaternion basis is {1,i,j,k}, then, if you let
R = E, Ri = I, Rj = J, and Rk = K, you get for his basis {1,i,j,k,R,Ri,Rj,Rk} which looks like a conventional
{1,i,j,k,E,I,J,K}.

However, Feynman does NOT use the octonions to represent an 8-real-dimensional vector space: rather,

Feynman uses octonions to represent Rotations (by the {i,j,k}) and Lorentz transformations (by the {Ri,Rj,Rk}).

That is related to a technical problem with Feynman's statement "... we can take R = i if we wish ... so octonions ... are
quaternions with complex (a + bi) coefficients ..."

What I (and most other people) call octonions are NOT complexified quaternions, but are a division algebra over the



4-dim HyperDiamond Lattice

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Fynckb.html[4/16/18, 1:38:35 AM]

REAL number field. Therefore, R is NOT to be identified with the Complex imaginary i.

In fact, the i in the basis {1,i,j,k,R,Ri,Rj,Rk} is the Complex imaginary i, because {1,i} is a basis for the Complex
subalgebra of the quaternions and of the Octonions, so the role of the Complex imaginary i is already filled.

In conventional math, the complexified quaternions (biquaternions, tensor product CxQ) DO exist, but they are just the
algebra of 2x2 Complex matrices, GL(2,C), so Feynman reinvented in his own way the result that the Lorentz
transformations (including Rotations) are in GL(2,C), and since Feynman's discussion could be restricted to unit
modulus,

Feynman's reinvention is really that the Lorentz transformations (including rotations) are SL(2,C), or, in conventional
math language, that SO(3,C) is isomorphic to SL(2,C).

His mathematical result is correct (even though his terminology is NOT consistent with normal math terminology),
but it did not help him at all with his physics problem, which was generalizing his 2-dim Feynman Checkerboard to
higher dimensions.

What Feynman should have done is to have followed his own suggestion that "... the idea that
two points can be infinitely close together is wrong ..." and looked at discrete structures:

for 2-dim spacetime, you can do a lattice checkerboard with Complex Gaussian integers (each vertex with 4
nearest neighbors).
for 4-dim spacetime, you can do a lattice checkerboard with Quaternionic integers (each vertex with 24 nearest
neighbors).
for 8-dim spacetime, you can do a lattice checkerboard with Octonionic integers (each vertex with 240 nearest
neighbors).

He would have found that 4-dim Quaternions don't quite work for all 4 forces of physics, but that the 8-dimensional
Octonionic lattice will give you all 4 forces of physics, and it naturally breaks down into a 4-dim HyperDiamond
physical spacetime lattice and an internal symmetry lattice, which is the HyperDiamond lattice version of the D4-
D5-E6-E7-E8 VoDou Physics model.

I did not fully realize what Feynman should have done until about a year after I saw (in 1986) a copy of his 10 Feb
1947 letter to Welton, and then I did not understand my own stuff as well as I do now. Then (in 1987) I went to
Caltech to tell Feynman that he should look at discrete 4-dim quaternionic and 8-dim octonionic integers as the proper
generalization of his Gaussian Complex Feynman Checkerboard lattice. He did not know me, and I just went to his
office at Caltech. He was there, but Helen Tuck told me to go away, so I did. Later I realized that my visit was shortly
before his 4th cancer operation and only about half a year before his death in early 1988, so that he was really quite
sick and in a good deal of pain, so she was being very protective of him.
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Geometry, Topology, and Physics
STRUCTURE: Connections; Curvature; Torsion; HyperVolume
Ivanenko and Sardansahvily
Saul-Paul Sirag on Torsion and Curvature
Vaz and Rodrigues - Conformal Wavelets

Geometric Algebra Gauge-Theory Gravity
Einstein-Cartan Theory
Kiehn-Boyd - Lie Derivative
Hadley

In the D4-D5-E6-E7 physics model,

8-dimensional SpaceTime is Parallelizable RP1 x S7

and

4-dim Physical SpaceTime is Parallelizable RP1 x S3.

These SpaceTimes have Parallel Transport 1-form Connections with zero Curvature:

1-form A - Connection

The Connection 1-form is also called the Gauge Potential.

 

2-form dA - Curvature

The Curvature 2-form is a (0,2)-tensor, 
is a Covariant Derivative of the Connection 1-form, 
and is defined by
                                 2
                                ___
considering a parallelogram  1 /__/ 4
                                3
Curvature is defined by parallel transport
of a vector C in two ways, and taking the difference:
                                               ___
First transport C along 1 and then 2, by path /
      
Then transport C along 3 and then 4, by path __/
      
Curvature is the difference between the two,
C transported along 12 and C transported along 34.
      
Note that in both cases C is, after transportation,
in a well-defined tangent space because the parallelogram is closed.
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These Parallel Transport 1-form Connections have Affine Torsion that give Structure Constants for Lie Algebras of
Gauge Groups:

3-form A /\ dA - Affine Torsion

To define Affine Torsion 
(Affine Torsion as opposed to Topological Torsion),   
a (1,2)-tensor which is 
the antisymmetric part of the Connection, 
start with two vectors A __ and B / at an origin point.
                                                    ___
First parallel transport B along A to get a vector /
      
Then parallel transport A along B to get a vector __/
      
For a manifold with no Torsion,
the end points are the same and when you make a parallelogram
out of the two paths AB and BA, the parallelogram closes,
and you might say that AB - BA = 0.
      
For parallelizable manifolds,
such as non-abelian Lie groups and S3 and S7,
your parallel transport connection can have zero curvature
but non-zero Afffine Torsion. Affine Torsion gives you
the structure constants of Lie algebras,
for the cases of Lie groups and S3.
      
Since RP1 is topologically equivalent to 
the 1-sphere S1 = U(1) = unit Complex Numbers,  
   the U(1) Complex phase of particle propagators can 
be associated with the Time RP1 of SpaceTime. 
Since RP1 is 1-dimensional and U(1) is Abelian, 
the associated Affine Torsion is zero. 
   
   For S7, Torsion varies with the position on the 7-sphere S7,
so you have to take that into account by considering
that the transport of B along A ends at one point on the S7 
and 
the transport of A along B ends at a different point on the S7
so that 
the one of the two point tangent spaces must be mapped to the other. 
Such a map has two parts: 
     the map from one end point to the other can be thought 
     of as a path on a second S7 7-sphere; 
          and 
     the map from one tangent space to the other can be thought 
     of as an element of the 14-dim Lie group G2 that is 
     the automorphism group of the octonions.  
Therefore, 
to make a Lie group from S7 using its Torsion, 
you have to combine (non-trivially) two S7 7-spheres with G2, 
producing the 7+1+14 = 28-dim Lie group Spin(8) that 
is the double cover of the 8-dim rotation group SO(8). 
      
In the D4-D5-E6-E7 physics model 
SpaceTime is parallelizable RP1 x S7.. 
The 28 infinitesimal generators of Spin(8) 
correspond to 
   l6 U(2,2) gauge bosons that produce Gravity and the Higgs Mechanism 
plus 
   12 gauge bosons of the Standard Model.
   

Click here to see the Cohomology Structure of Spin(8).

  
All 28 of the Spin(8) generators can be associated 
with Affine Torsion of the Space S7 of RP1 x S7 SpaceTime. 
   
Since U(2,2) = U(1) x SU(2,2), 

the 16 U(2,2) gauge bosons correspond to
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the Space part of the U(1) Complex phase of particle propagators 
and to 
the Conformal Group Spin(2,4) = SU(2,2) with 15 generators:

1 Dilation;
4 Special Conformal Transformations (Non-linear Mobius Fractional 
                                     Projective Transformations);
3 Rotations plus 3 Boosts; and
4 Translations.

The 4 Translations and 3 Rotations plus 3 Boosts form the 10-dimensional anti-deSitter group Spin(2,3) that
produces Gravity by the MacDowell-Mansouri Mechanism as described by Freund in Chapter 21 of his book
Introduction to Supersymmetry (Cambridge 1986), saying: "... [if we do not assume space-inversion invariance] we
could have ... a parity-violating gravity. This would [produce] ... solutions of the gravitational field equations without
definite space-inversion properties. ... Unlike in Einstein's theory, ... [the MacDowell-Mansouri Mechanism] ... does
not require the Riemannian invertibility of the metric. ... [The MacDowell-Mansouri Mechanism] is wider in scope
than the ordinary Hilbert-Einstein formulation. ... the solution has torsion ... produced by an interference between
parity violating and parity conserving amplitudes. Parity violation and torsion go hand-in-hand. ...".

The Parity-Violating Gravitational Torsion described by Freund is different from the Affine Torsion
that gives the Structure Constants of the Lie Algebras of the Gauge Groups. Like Einstein's
Gravitational Curvature of SpaceTime, the Gravitational Torsion of SpaceTime is an Effective
Deformation of 4-dim Physical SpaceTime in which 4-dim Physical SpaceTime effectively appears to
be, not an immutable RP1 x S3, but a Compressible Aether.

The Gravitational Torsion is NOT fixed by the theory to be the gravitational constant G, as pointed out
by Ivanenko and Saradanashvily, in Physics Reports 94 (1983) 1-45, where they say: "... the gravitation Lg
[and] the torsion Ls ... components of a total Lagrangian may be chosen independently of each other, e.g.
Lg is the Hilbert-Einstein Lagrangian of [General Relativity, but] ... Ls ...[could be a] Lagrangian of the
Yang-Mills type. ... nothing requires that coupling constants of the torsion ... coincide with the gravitation
constant ... In particular, torsion ... coupling constants may be chosen much stronger than the gravitational
one, which opens the door to the hypothesis about the possibility of strong torsion ... whose effect would
be comparable with weak or strong interaction effects. ...".

The 4 Special Conformal Transformations (Non-linear Mobius Fractional Projective Transformations) preserve
discontinuities, signals, and other properties of characteristics that are not restricted to a finite propagation speed. They
correspond to the Conformal GraviPhotons.

R. M. Kiehn says: "... in 1932, V. Fock ... deduced the characteristic system for the solutions of Maxwell's
equations which are not unique in a neighborhood. He clearly formulated the idea that electromagnetic
signals were propagating discontinuities. ... Mappings which preserved the eikonal, taking a discontinuity
in E field to a discontinuity, were of two and only two types. ... A linear type which Fock proved was the
Lorentz group of transformations ... for which a finite propagation speed is an invariant concept. ...and a
non-linear transformation group (the Moebius fractional projective transformations) which also preserve
discontinuities, signals, and other properties of characteristics. Such signals are not restricted to a finite
propagation speed. .... the propagation speed of the singularity can be anything - including infinity. !!! ...
In optically active media, the propagation speed of the discontinuities is faster or slower that the speed of
light, depending on the whether or not the helicity (circular polarization) is aligned or anti-aligned with the
optical axis. ...".

William D. Walker, in physics/0001063, has shown "... that electromagnetic near-field waves and wave
groups, generated by an oscillating electric dipole, propagate much faster than the speed of light as they
are generated near the source, and reduce to the speed of light at about one wavelength from the source.
The speed at which wave groups propagate (group speed) is shown to be the speed at which both
modulated wave information and wave energy density propagate. Because of the similarity of the
governing partial differential equations, two other physical systems (magnetic oscillating dipole, and
gravitational radiating oscillating mass) are noted to have similar results. ...".

http://xxx.lanl.gov/abs/physics/0001063
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The 1 Dilation can be fixed to set a Mass/Energy scale, such as the Vacuum Expectation Value of the Higgs
Mechanism (about 250 GeV), which is equivalent to setting the Compressibility of the Aether, which in turn allows
longitudinal degrees of freedom such as the Mass of SU(2) Weak Bosons.

The Dilation sets the scale of the Higgs VeV at 250 GeV so that general deformations of SpaceTime can
take place only above that energy level, while GraviPhoton Special Conformal (Hopf flow)
transformations are useful in Conformal deformations of SpaceTime.

Incompressibility of the Aether below 250 GeV is only with respect to the 6-dim vector space of the
Conformal Group Spin(2,4), so that below 250 GeV you can see Conformal phenomena that appear to
show compressibility from the point of view of 3-dim space or 4-dim Minkowski spacetime. Such
conformal phenomena include the Fock superluminal solutions of Maxwell's equations that are described
by R. M. Kiehn.

The 4 GraviPhoton Special Conformal transformations are like the Moebius linear fractional
transformations, that do deform Minkowski spacetime but take hyperboloids into hyperboloids and are the
symmetries of superluminal solutions of the Maxwell equations. They are incompressible/linear from the
point of view of a 6-dimensional SpaceTime, with 4 spatial dimensions and 2 time dimensions, because
the conformal group over Minkowski spacetime is just SU(2,2) = Spin(2,4), the covering group of
SO(2,4), and therefore the Lie algebra generators look like those of rotations in a 6-dim vector space of
signature (2,4). This is the 4-dim space with 2-dim time suggested by Robert Neil Boyd, in which things
look linear (even though from our conventional 3-dim spatial or 4-dim Minkowski point of view they
might appear, due to our limited conventional perspective, to be nonlinear). If you regard Physical
SpaceTime as the 6-dimensional vector space of Spin(2,4), and Internal Symmetry Space as 4-dimensional
CP2, then the total space is 6+4=10-dimensional. With respect to tthe D4-D5-E6-E7 model, that 10-dim
space corresponds:

to the 10-dim vector space of the D5 Lie Algebra Spin(2,8); and

to the 10-dim element of the decomposition of the 27-dim representation of the E6 Lie
Algebra into 10 + 16 + 1 under its D5 subalgebra (see, for example, Lie Algebras in Particle
Physics, 2nd edition, by Howard Georgi, Perseus Books (1999), page 308).

From the compact version Spin(6) = SU(4) of the Conformal Group Spin(2,4) = SU(2,2) and its coset space with
respect to Spin(5) (the compact version of the anti-deSitter group Spin(2,3)),

Spin(6) / Spin(5) = SU(4) / Sp(2) = the 5-sphere S5 and from the fibration S1 -> S5 -> CP2

it appears that, in the D4-D5-E6-E7 physics model, the 4-dim Special Conformal Transformations correspond to the 4-
dim Internal Symmetry Space CP2 and the 1-dim Dilation corresponds to the RP1 (topologically equivalent to S1)
Time of SpaceTime.

Since the Standard Model is SU(3) x SU(2) x U(1),  

the 12 Standard Model gauge bosons correspond to

the Gauge Group Generators, 
represented in  the 4-dim Internal Symmetry Space CP2 = SU(3)/U(2) 
of the D4-D5-E6-E7 physics model, of: 

8-dim Color Force SU(3) acting globally in CP2, 
      and locally in 4-dim Physical SpaceTime, 
                     where Color SU(3) is confined; 
      
4-dim ElectroWeak U(2) acting locally in CP2 

http://xxx.lanl.gov/abs/hep-th/9908205
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      and also locally in 4-dim Physical SpaceTime. 

Since U(2) = U(1) x SU(2) = S1 x S3, with U(1) = S1 for Electromagnetism and SU(2) = S3 for the Weak Force:

With respect to the 4-dim Physical SpaceTime RP1 x S3: 
   
Since S1 = Spin(2) = U(1) = unit Complex Numbers, 
photons of U(1) Electromagnetism can be associated with 
their own U(1) propagator phase. Since U(1) is Abelian, 
it is associated with zero Affine Torsion.
   
Since S3 = Spin(3) = SU(2) = Sp(1) = unit Quaternions, 
the SU(2) Weak Force can be associated with 
non-zero Affine Torsion of the Space S3 of 4-dim Physical SpaceTime, 
which would be inherited from 
the Affine Torsion of the Space S7 of 8-dim SpaceTime. 
   
Since RP1 is topologically equivalent to S1, 
U(2) is topologically equivalent to 4-dim Physical SpaceTime RP1 x S3. 

The action of Gravity on the 4-dim Physical SpaceTime RP1 x S3 to produce Gravitational Curvature and
Gravitational Torsion corresponds to the action of the Higgs Mechanism on the Affine Torsion ElectroWeak U(2)
Gauge Bosons to give them mass.

The coupling of Gravitational Torsion to Dirac Spinor Fermion Particles and Antiparticles acts as a Yukawa
Coupling to give them mass. At tree level, the Yukawa Coupling gives no mass to the Weyl Fermion Neutrinos and
Antineutrinos, which are related by triality to the RP1 of Time and not to the Space S7 of SpaceTime, which are
associated with the massless photons of S1 = U(1) Electromagnetism and the massive Weak Bosons of the S3 = SU(2)
Weak Force and the Higgs Mechanism, respectively.

 

4-form dA /\ dA - HyperVolume

In American Journal of Physics 39 (1971) 901-904, 
   David Finkelstein showed that in Unimodular Relativity 
the Cosmological Constant is an unavoidable Lagrange 
Multiplier beloging to a constraint that expresses 
the existence of a Fundamental Volume Element of 
Spacetime Hypervolume at every point of Spacetime. 
Unimodular SL(4) is related to SU(2,2) which is 
isomorphic to the Conformal Group Spin(2,4). 

 

 

 

Ivanenko and Saradanashvily,

in Physics Reports 94 (1983) 1-45, say:

"... the gravitation Lg [and] the torsion Ls ... components of a total Lagrangian may be chosen independently of each
other, e.g. Lg is the Hilbert-Einstein Lagrangian of [General Relativity, but] ... Ls ...[could be a] Lagrangian of the
Yang-Mills type. ... nothing requires that coupling constants of the torsion ... coincide with the gravitation constant ...
In particular, torsion ... coupling constants may be chosen much stronger than the gravitational one, which opens
the door to the hypothesis about the possibility of strong torsion ... whose effect would be comparable with weak or
strong interaction effects. ...
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In recent years torsion has attracted great attention ... The reason that torsion comes to the front lies in the fact that at
present we only know two observable space-time characteristics of particles, namely, mass (energy-momentum) and
spin. And just energy-momentum and spin of matter turn out to be the sources of metric gravity and torsion,
respectively. But because we do not observe any object possessing macrovalues of spin polarization, torsion theory as
yet cannot rival with Einstein's theory. ...

Let us consider a system of Dirac massless fermions ... in the Einstein-Cartan space ... one finds ... the familiar
Einstein gravitation equation, but with the modified right hand side corresponding to the energy-momentum tensor of
nonlinear fermions ... representing the non-linear generalization of the Dirac equation ... due to torsion ... Non-
linearities due to torsion arise in other fields of non-vanishing spin, e.g. in electromagnetic ... fields ... At the same
time, the question of torsion interaction with gauge fields is not quite yet clear as yet because such an interaction
breaks the correspondiing gauge invariance. ...

Another interesting phenomenon ... is that vacuum polarization due to quantized spinor matter induces quadratic terms
in the Lagrangian of the Einstein-Cartan field quite like the well-known case of the Einstein gravity field (in the last
case such terms can lead to non-singular de-Sitter type inflationary cosmology. The calculation of the one-loop
corrections leads to the appearance of counterterms in the Lagrangian, which have the form of the quadratic torsion
Lagrangian ... Such phenomena attract attention as a possible mechanism of the origin of induced gravitation and other
gauge fields by interactions of matter fields. ...".

 

 

Saul-Paul Sirag says, about torsion and curvature:

"... if a space is curved, it is impossible to compare two distant vectors without some method of parallel transport of
vectors throughout the curved space. The amount of curvature is a measure of the mismatch of a vector with a copy of
itself which has undergone a complete circuit. ... The parallel transport is provided by a structure which is added to the
manifold and is called the connection. In the theory of general relativity, the connection is provided by an object
calledthe Christoffel symbol G_ij^k. This is a very compact notation for a set of 40 (= 64 -24) functions on the 4-d
spacetime. If the symbol carried two asymmetric lower indices, there would be 64 (= 4 x 4 x 4) functions; but the
symmetry of the lower indices reduces the independent functions to 40. The standard Christoffel symbol of
general relativity is symmetric in the two lower indicies i,j, and generates a connection called the Levi-Civita
connection. However, there are geometries for which an asymmetic Christoffel symbol is employed in addition to
the the symmetric Christoffel symbol. The asymmetry is carried by a tensor T called the torsion. We can write:

G_ij^k - G_ji^k = T_ij^k

Thus although the Christoffel symbols are not tensors, their difference is a tensor. In physics, we expect tensors to
correspond to measurable quantities. If T is 0, then the torsion is zero, and the symbol must be symmetric. A very
special case of parallel transport is called absolute parallelism. While ordinary parallel transport guarantees that the
vectors will be rotated only by the curvature along the particular path in the circuit, an absolute parallelism
connection guarantees that the vectors will remain unrotated by travel along any circuit that follows vector field
flow lines. This implies that there is no curvature for this absolute parallelism connection. However [there] will, in
general, be a gap in this circuit caused by a "vertical" motion of the ... moving vector. After making the ciruit, the
moving vector and its stay-at-home twin will, end up parallel to each other but separated by this "vertical" gap. This
gap is called the torsion. ... The connection structure which provides curvature, is based on the symmetric Christoffel
symbol. Thus this connection (called the Levi-Civita connection) has zero torsion. By contrast, the absolute
parallelism connection which provides torsion has zero curvature. ... there are good examples of spaces carrying
both these connections. These spaces are Lie group manifolds. In fact, later work by Joseph Wolf proved that the only
spaces that carry an absolute parallelism (Cartan) connection are Lie groups--with one exception: the seven-
sphere S7. ... the only spheres that carry an absolute parallelism are spheres of dimension 1, 3, and 7. And the only
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spheres that are Lie groups are spheres of dimensions 1 & 3. The Lie group structures of these spheres are called U(1)
and SU(2). Moreover, S1 (= U(1)) is the set of all unit complex numbers, while S3 (= SU(2)) is the set of all unit
quaternions, and S7 is the set of all unit octonions (or Cayley numbers); it is because octonions are not an associative
algebra that S7 fails to be a Lie group; but the octonion structure provides an absolute parallelism on S7. ... it is the
left-invariance (or right invariance) of the Lie algebra vector fields the provides absolute parallelism. As Cartan
discovered, there are three canonical connections on a Lie group manifold. These three connections are generated by
three different actions of the Lie group on itself:

(1) Left action: g --> h g (where g and h are group elements of Lie group G)

(2) Right action: g --> g h [(where g and h are group elements of Lie group G)]

(3) Adjoint action: g --> h^(-1) gh (where h^(-1) is the inverse element of h )

... The set of all ... tangent planes together form a vector bundle called the tangent bundle of the Lie group. For the Lie
group G, the symbol for the tangent bundle is TG, and it is simply the direct product of the Lie group G and the Lie
algebra g. ... In contrast to the case of an ordinary manifold, which is not a Lie group, we say that TG is a trivial
bundle because it is direct product of the base space G with the the fiber g, this implies a global trivialization of
the bundle structure; moreover, this global trivialization corresponds to the absolute parallelism afforded by the
group action on the group manifold and thus on the parallel transport of vectors of the Lie algebra, as described above.
The intimate relationship between the Lie group G and the Lie algebra g, has the consequence that the torsion of G ...
is simply the Lie product, [x,y], of g ... for the torsion T of a Lie group manifold we can write:

[ X_i ,Y_j ] = T_ij^k Z^k

... where the componets of T are the structure constants of the Lie algebra; and X, Y, and Zare Lie algebra elements,
i.e., left-invariant vector fields on G. For right invariant vector fields the torsion tensor is the would be -T_ij^k. ... In
general, the curvature tensor describing the curvature of the Lie group manifold is the Riemann curvature tensor which
can be written in terms of the Lie algebra structure constants:

R_i,kl^k = (1/4) C_hi^j C_kl^ h

The Riemann curvature tensor is the tensor generated by the Levi-Civita connection, for which there is zero torsion.
Thus on the Lie group manifolds we have two radically different connections: the Cartan asymmetric connection
which has torsion but no curvature, and the symmetric Levi-Civita connection which has curvature but no
torsion. Given two connections on the same manifold, the difference between the Christoffel symbols is a tensor,
called the difference tensor. In the case of these two connections on a Lie group manifold the difference tensor is the
contorsion tensor K.

We can write:

K_ij^k = G_ij^k - G_ij^k

where the first Christoffel symbol is the Cartan connection of absolute parallelism (with 64 independent functions); the
second ... Christoffel symbol is the Levi-Civita connection (with 40 independent functions ...); and K is the contorsion
tensor (with 24 independent functions). The contorsion tensor is also the tensor of Ricci rotation coefficients. ...".

Click here to download the full .pdf 15 April 2000 article by Saul-Paul Sirag about Torsion and Curvature.

 

Rainich, Wheeler, Misner, and Vaz and Rodrigues, have shown how to get classical
Electromagnetism as well as General Relativity from Topology plus Metric. See the paper of

http://stardrive.org/Jack/Torsion.pdf
http://xxx.lanl.gov/abs/hep-th/9511181
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Vaz and Rodrigues

Rodrigues (and Vaz) have shown that the Electromagnetism of Maxwell and Dirac has
SuperLuminal solutions.

Lu has shown experimentally, with sound, how to construct SuperLuminal solutions (in his
experiments, the speed of sound is analogous to the speed of light). Lu calls these

SuperLuminal solutions X waves.

SuperLuminal solutions have obvious uses in information transmission.

Some unconventional SubLuminal solutions may have uses that relate Electromagnetism to SpaceTime curvature, or,
with respect to sound, perhaps sonoluminescence.

 The Conformal Structure of Electromagnetism and Acoustic Waves is related to Physical
Wavelets.
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http://xxx.lanl.gov/abs/hep-th/9606171
http://xxx.lanl.gov/abs/hep-th/9606171
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Cosmology:
At the Millenium, Experimental Observations tell us a lot about Cosmology.

The Inflationary Universe begins with an empty universe and a non-zero cosmological term, which is mathematically
equivalent to a negative pressure, so the origin of the universe is a lot like the Bhuddist picture of the void torn apart

by the Chinese hermit Ryu playing his iron flute in the reverse direction. (See "The World is Sound: Nada Brahma" by
Joachim-Ernst Berendt, Destiny (1987, 1991), p. 170)

 

Brief History of the Inflationary Universe:

After about 10^(-34) seconds, Exponentially Expanding Inflation ends due to Zizzi Self-Decoherence and SU(5)
Unification ends;
Reheating occurs and raises the energy/temperature to about Ereh = 10^14 GeV;
the Universe enters the Radiation-Dominated Era, in which its scale expands as t ^1/2;
after about 10^3 years, the Radiation Era ends and the Universe enters the present Matter-Dominated era, in
which its scale expands as t^2/3.
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After the Universe has expanded to a very dilute state, a New Inflationary Universe can form from a Quantum
Fluctuation.
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The first of the above 7 images is adapted from Figure 3.7 of The Early Universe, by Edward W. Kolb and Michael S.
Turner (paperback edition, Addison-Wesley 1994), and the other 6 of the above 7 images are adapted from the article

The Future of the Universe, by Fred C. Adams and Gregory Laughlin, Sky and Telescope Magazine, August 1998,
pages 32-39.

Some Interesting Times:

Planck Energy - Inflationary Universe begins | Life of a Pion
SU(5) GUT and Monopoles
Weak Force Phase Transition
QCD Phase Transition and Hawkins Black Hole Dark Matter
Nucleosynthesis
Matter dominates Radiation - Atoms Form - Jeans Mass ranges from Clusters of Galaxies to Globular Clusters -
redshift z = 1400
Structure Formation
Protons Decay
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Red Shift
Universe, Unispace, and Gravitationally Bound Domains

Matter and Radiation Creation
Reheating
Hot Ordinary Matter: Times of Transitions
Cold Black Holes and Layzer Structure Formation
Mass Distribution in Galaxies
COBE - Hubble Constant - Expanding Universe
Magnetic Structure
Big Bang Gravitational Radiation
Proton Decay
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NOTE: Due to typographical limitations of HTML, sometimes } denotes greater than, { less than, and k the Laplacian.

Albert Einstein was almost run down by several cars when he stopped in his tracks while crossing a street in Princeton.
What caused Einstein to stop in the middle of a street? It was an IDEA - that matter, stars, or perhaps even all the

Particles in the Universe might be Created From Nothing, because its negative gravitational energy equals its positive
rest mass energy.

Inflationary Universe:

Zizzi Quantum Inflation and Self-Decoherence
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( Note - my comments within quotations are set off by brackets [ ] . )

The paper gr-qc/0007006 by Paola Zizzi shows that

"... during inflation, the universe can be described as a superposed state of quantum ... [
qubits ].

The self-reduction of the superposed quantum state is ... reached at the end of inflation
...[at]... the decoherence time

... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...

and

corresponds to a superposed state of ... [ 10^19 = 2^64 qubits ]. ...

... This is also the number of superposed tubulins-qubits in our brain ... leading to a conscious event. ...".

In a subsequent paper, gr-qc/0103002, Paola Zizzi says:

"... We consider a quantum gravity register that is a particular quantum memory register which grows with
time, and whose qubits are pixels of area of quantum de Sitter horizons. At each time step, the vacuum
state of this quantum register grows because of the uncertainty in quantum information induced by the
vacuum quantum fluctuations. The resulting virtual states, (responsible for the speed up of growth, i.e.,
inflation), are operated on by quantum logic gates and transformed into qubits. ... We also show that the
bound on the speed of computation, the bound on clock precision, and the holographic bound, are
saturated by the QGN. ...

... The model of quantum growing network (QGN) described here is exactly solvable, and (apart from its
cosmological implications), can be regarded as the first attempt toward a future model for the quantum
World-Wide Web. ... A quantum Web could even undergo conscious experiences, if we believe ... that
conscious experiences are due to decoherence of tubulins-qubits ... The idea of a conscious quantum Web
is quite in agreement with the Global Brain idea ... ( the Net becoming the brain of a superorganism of
which humans are just a component ). ...

... One could argue that the QGN discussed in this paper, is one of the attractors of some self-organizing
system. That self-organizing system might be some kind of non local and non causal space-time structure
made up of entangled qubits ... Although that system does not represent any physical space-time, it can be
considered as a proto space-time, which is the seed of physical quantum space-time. ... we think that ... a
random and non-local structure exists just below the Planck scale. At the Planck scale, the random
network has already self-organized into the QGN. Indeed, we believe that the quantum beginning of
physical space-time took place at the node 0 (the Hadamard gate) of the QGN. Quantized time appears as
the result of the transformation of virtual states (vacuum energy) into qubits (quantum information) at the
nodes of a quantum network. ...

... The speed up of the growth of the QGN, is due to virtual states and it is responsible for quantum
inflation. If virtual states were absent in the quantum network, the growth would be much slower. In that
case, the early universe could be interpreted as a 2^n lattice (n=0,1,2…), represented by the regular tree
graph ...

... we have three "degrees" (or phases) for the beginning of the universe:

The (perhaps eternal) presence of the proto space-time below the Planck scale.

http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/gr-qc/0103002
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The beginning of (quantum) inflation at the Planck time.
The end of inflation and beginning of existence.

... The beginning of existence of the universe (at the end of inflation due to decoherence) coincided with a
cosmic conscious event ... of which our brain structure is still reminiscent. ...".

[ My view of what happens next, after decoherence and the end of inflation, may not be exactly the same as that of
Paola Zizzi, but I think that it is in the spirit of her work. My view is:

There are no more GLOBAL virtual states of the entire universe;
There are LOCAL subsytems (like our brains) that have (for limited times) virtual states of Quantum
Consciousness;
The universe is effectively a network of LOCAL virtual-state-systems, each of which has its LOCAL quantum
consciousness;
The subsequent evolution of the universe can be described in terms of Quantum Game Theory in which the
players of the game are the LOCAL quantum consciousnesses, with networks of players ( coalitions ) formed by
such things as a World Wide Web of Quantum Computers;
Playing the quantum game of evolution of our universe corresponds to trying to get the universe to go to
preferred attractors.
decoherence and the end of inflation may correspond to a phase transition to our present Equilibrium Quantum
Era obeying the Born Rule from a NonEquilibrium Quantum Era in which the Born Rule can be violated. As
Antony Valentini says in quant-ph/0203049, such NonEquilibrium Quantum Processes can ".. be used to send
instantaneous signals, to violate the uncertainty principle, to distinguish non-orthogonal quantum states without
disturbing them, to eavesdrop on quantum key distribution, and to read all the results of a parallel quantum
computation. ...". ]

 

A few months after writing gr-qc/0103002, Paula Zizzi wrote gr-qc/0110122, in which she said:

"... In a previous paper (gr-qc/0103002), the inflationary universe was described as a quantum growing
network (QGN). Here, we propose our view of the QGN as the "ultimate Internet", as it saturates the
quantum limits to computation. ... The QGN can be ... divided into two sub-systems:

... the connected part, made of connecting links and nodes, (quantum fluctuations ...) ... the
quantum foam ...[which]... can be thought of as the "environment" ...
... the disconnected part ...[which]... can be thought of as the quantum state ...

... Also, we ...[discuss]... some features of the QGN which are related to:

... the cosmological constant problem ... and ... the quantum computational aspects of spacetime
foam and decoherence ...

... as the QGN describes the early inflationary universe, the decohence time corresponds to the end
of inflation, and the decoherence energy corresponds to the reheating energy. ... We can visualize
the QGN after decoherence as a regular lattice, the connected part of the QGN itself. ...

 ... inflation ... is due to the presence of virtual qubits in the vacuum state of the quantum memory
register. Virtual quantum information is created by quantum vacuum fluctuations, because of the
inverse relation [... gr-qc/0103002 ...] between the quantized cosmological constant [... hep-
th/9808180 ...] and quantum information I : ...

/\_n = 1 / I (L_planck)^2

 where: n = 0,1,2,3... and the quantum information I is [... gr-qc/9907063 ...] : ...

http://xxx.lanl.gov/abs/quant-ph/0203049
http://xxx.lanl.gov/abs/gr-qc/0103002
http://xxx.lanl.gov/abs/gr-qc/0110122
http://xxx.lanl.gov/abs/gr-qc/0103002
http://xxx.lanl.gov/abs/gr-qc/0103002
http://xxx.lanl.gov/abs/hep-th/9808180
http://xxx.lanl.gov/abs/hep-th/9808180
http://xxx.lanl.gov/abs/gr-qc/9907063
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I = N = (n+1)^2

... [leading] to: ...

delta_I = - delta_/\ / ( (L_planck)^2 /\^2 ) = 2n +3

... That is, at each time step t_n, there are 2n+3 extra bits (virtual states) in the vacuum state of the
quantum memory register, where: ...

t_n = (n+1) t_planck

is the quantized time, and t_planck = 10^(-43) sec . is the Planck time. ...

... We calculate the present value of the quantized cosmological constant ... with n_now = 9 x
10^60, and we get: ...

/\_now = 1.25 x 10^(-52) m^(-2)

Also, we obtain: ...

OMEGA_/\ = /\ c^2 / 3 H_o^2 = (1/3) /\ c^2 (t_now)^2

Where ... t_now = H_o^(-1) = 3 x 10^17 h^(-1) sec

H_o being the Hubble constant and h a dimensionless parameter in the range: 0.58 < h < 0.72 . By
choosing h = 0.65, we get: ...

OMEGA_./\ = 0.7

... quite in agreement with the Type Ia SN observation data ...

From this result, the connecting links (virtual states) of the QGN look like to be still active. But the
value of the total entropy is too big, for n_now = 10^60 : it would be S_now = 10^120 ln(2) , indeed
a huge amount of entropy. We believe that ... at some earlier time, the QGN decohered ...[and]... the
free links were not activated anymore by the nodes, since the decoherence time. We can visualize
the QGN after decoherence as a regular lattice, the connected part of the QGN itself. ...

... The speed of computation v of a system of average energy E , is bounded as ... : ...

v < 2 E / pi hbar

... The energy of node "n" is ... the energy ... of the nth quantum fluctuation of the ... connected ...
nodes ... : ..

E = E_planck / (n+1)

... E_planck = 10^19 GeV is the Planck energy ... we have : ...

E_now(nodes) = E_planck / n_now = 10^(-41) GeV = 10^(-51) J

for n -> infinity, quantum information I will grow to infinity as n^2, while the energy of the nodes
will decrease to zero as 1 / n . ... a low energy just reflects ... a low speed of computation v but not
... a low amount of information. ... it follows : ...

v_now = 10^(-17) sec^(-1)
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... in our case, v_now^(-1) is the age of the universe:

v_now^(-1) = 10^17 sec

... Ng showed [... hep-th/0010234 ... gr-qc/0006105 ...] ... the bounds on speed of computation v and
information I can be reformulated respectively as : ...

v^2 < P / hbar

I < hbar / P t_planck^2

where P is the mean input power ...[leading]... to a simultaneous ... bound on the information I and
the speed of computation v : ...

I v^2 < 1 / t_planck^2

... from the simultaneous bound ... we get : I_now < 10^120 ...

... The quantum entropy of N = I qubits is: S = I ln(2). ...[if the bound were saturated]... We would
get .. a huge total entropy S_now = 10^120 ln(2) ...

... to get the actual entropy [now], one should compute it as: ...

S_now = 10^120 ln(2) / S_decoherence = 10^120 / I_max

If one agrees with Penrose [... The Emperor's New Mind, Oxford University Press (1989). in which
Penrose says:

"... let us consider what was previously thought to supply the largest contribution to the
entropy of the universe, namely the 2.7 K black-body background radiation. ... The
background radiation entropy is something like 10^8 for every baryon (where I am now
choosing 'natural units', so that Boltzmann's constant, is unity). (In effect, this means that there
are 10^8 photons in the background radiation for every baryon.) Thus, with 10^80 baryons in
all, we should have a total entropy of 10^88 for the entropy in the background radiation in the
universe. Indeed, were it not for the black holes, this figure would represent the total entropy
of the universe, since the entropy in the background radiation swamps that in all other
ordinary processes. The entropy per baryon in the sun, for example, is of order unity. On the
other hand, by black-hole standards, the background radiation entropy is utter 'chicken feed'.
For the Bekenstein-Hawking formula tells us that the entropy per baryon in a solar mass black
hole is about 10^20, in natural units, so had the universe consisted ... of ... galaxies
...[consisting]... mainly of ordinary stars - some 10^11 of them - and each to have a million
(i.e. 10^6) solar-mass black hole at its core ... Calculation shows that the entropy per baryon
would now be actually ... 10^21, giving a total entropy, in natural units, of 10^101 ...]

... that the entropy now should be of order 10^101, this corresponds to the maximum amount of
quantum information at the moment of decoherence: ...

I_max = 10^19 (n_cr = 10^9)

where n_cr stands for the critical number of nodes which are needed to process the maximum
quantum information, I_max ... it follows that the early quantum computational universe decohered
at ...

t_decoherence = 10^(-34) sec.

Moreover ... we find that the mean energy at the moment of decoherence ( n = 10^9) is: ...

http://xxx.lanl.gov/abs/hep-th/0010234
http://xxx.lanl.gov/abs/gr-qc/0006105
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E_decoherence = 10^10 GeV = 1 J

corresponding to a rest mass m_decoherence = 10^(-13) g

... we get, for n = 10^9 : ...[the average speed of computation up to decoherence (i.e., during
inflation) vbar_decoherence is given by]...

vbar_decoherence = I_ max / t_decoherence = 10^53 sec^(-1)

... 

... the "information loss" puzzle ...[and]... the problem of causality at the Planck scale ...

... the semiclassical arguments of black holes evaporation might fail at the Planck scale. When the
black hole reaches the Planck mass [about 10^19 proton masses], strong quantum gravity effects
might stop the evaporation process ...[and]... there would be a remnant, which should store all the
information collapsed in the original black hole. ... the remnant Planckian black hole gives rise to a
QGN ... This idea is similar to the original one of Dyson [... Institute of Advanced Study preprint,
1976, unpublished...], that the black hole disappears completely, but one or more new universes
branch off and carry away the information. ... the "unphysical time" t_(-1) = 0 (corresponding to
a singularity in the classical theory) is unphysical for the new born universe, but not for the mother
universe. ... in the mother universe, t_(-1) is the latest instant of evaporation of the black hole which
will originate the child universe. The fact that there is this "leap" from physical time to unphysical
time, in the passage from one universe to another, means that the two universes are not causally
related. ...

The resulting picture is a self-organizing system ...".

 

[ My view of evaporating black holes differs from that of Paola Zizzi in gr-qc/0110122 in at least one important
respect:

Paola Zizzi says:

"... There is no fundamental reason that the number of qubits at which our inflationary universe self-
decohered should be 10^19. This was just the number of bits lost in the evaporation of a black hole in
our mother universe. ... We wish to make a distinction here between oblique universes and parallel
universes. We name oblique universes those which were generated by black holes evaporation with
different information loss, and which will have totally different evolutions. ... we are not only causally
unrelated, but also logically unrelated, to oblique universes. ... we call parallel universes those which were
generated from black holes evaporation with the same information loss, and which will have similar
evolutions. ...".

My opinion is that the number of bits lost in the evaporation of a black hole in a mother universe is NOT arbitrary, but
MUST be 10^19, because the final stage in the evaporation is the evaporation of a Planck-mass black hole whose mass
is 10^19 GeV = 10^19 proton masses.

The information just prior to the birth-evaporation is coded in the protons within the Planck-mass black hole, one bit
per proton, so that the number of bits lost in the evaporation of a black hole in a mother universe MUST be
10^19, so that the "oblique universes" described by Paula Zizzi do not exist. ]

 

http://xxx.lanl.gov/abs/gr-qc/0110122
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Here are some more details of Zizzi's Inflationary Cosmolgy, in the form of an edited summary of the paper gr-
qc/0007006 by Paola Zizzi, and some comments (set off by brackets [ ] ) that I think are relevant:

In gr-qc/0007006, Paola Zizzi says:

"... the vacuum-dominated early inflationary universe ... is a superposed quantum state of qubits. ...

... the early universe had a conscious experience at the end of inflation, when the superposed quantum
state of ... [ 10^18 = N quantum qubits ] ... underwent Objective Reduction. The striking point is that this
value of [ N ] equals the number of superposed tubulins-qubits in our brain ...

... [ in the inflationary phase of our universe ] ... the quantum register grows with time. In fact, at each
time step

... [ Tn = (n+1) Tplanck (where Tplanck = 5.3 x 10^(-44) sec) ] ...

a Planckian black hole, ... the n=1 qubit state 1 which acts as a creation operator, supplies the
quantum register with extra qubits. ...

At time Tn = (n+1) Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N = (n+1)^2
] ...

By the quantum holographic principle, we associate N qubits to the nth de Sitter horizon ... remember that
|1> = Had|0> where Had is the Hadamard gate ... the state ... [ of N qubits ] ... can be expressed as

... [ |N> = ( Had|0> )^N ] ...

As the time evolution is discrete, the quantum gravity register resembles more a quantum cellular automata
than a quantum computer. Moreover, the quantum gravity register has the peculiarity to grow at each time
step ( it is self-producing ). If we adopt an atemporal picture, then the early inflationary universe can be
interpreted as an ensemble of quantum gravity registers in parallel ... which reminds us of the many-
worlds interpretation. ...

The superposed state of quantum gravity registers represents the early inflationary universe which is a
closed system. Obviously then, the superposed quantum state cannot undergo environmental decoherence.
However, we know that at the end of the inflationary epoch, the universe reheated by getting energy from
the vacuum, and started to be radiation-dominated becoming a Friedmann universe. This phase transition
should correspond to decoherence of the superposed quantum state. The only possible reduction model in
this case is self-reduction ...

during inflation, gravitational entropy and quantum entropy are mostly equivalent ...

Moreover ... The value of the cosmological constant now is

... /\N = 10^(-56) cm^(-2) ...

in agreement with inflationary theories.

If decoherence of N qubits occurred now, at Tnow = 10^60 Tplanck

( that is, n = 10^60, N = 10^120 )

there would be a maximum gravitational entropy

... [ maximum entropy Smax = N ln2 = 10^120 ] ...

http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/gr-qc/0007006
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In fact, the actual entropy is about

... [ entropy now Snow = 10^101 ] ...

[Therefore] decoherence should have occurred for

... [ Ndecoh = 10^(120-101) = 10^19 = 2^64 ] ...

which corresponds to ... [ n = 9 and to ] ... the decoherence time

... [ Tdecoh = 10^9 Tplanck = 10(-34) sec ] ...".

 

Is there a fundamental reason that the number of qubits at which our inflationary universe
experiences self-decoherence is

Ndecoh = 10^19 = 2^64 ?

The self-reflexivity property of the 2^64-dimensional Clifford algebra Cl(64) causes self-
decoherence !

From the point of view of my D4-D5-E6-E7-E8 Vodou Physics model, the fundamental structure is the 2^8 = 256-
dimensional Cl(8) Clifford algebra, which can be described by 2^8 qubits.

Our inflationary universe decoheres when it has Ndecoh = 2^64 qubits.

What is special about 2^64 qubits ?

2^64 qubits corresponds to the Clifford algebra Cl(64) = Cl(8x8).

By the periodicity-8 theorem of real Clifford algebras that

Cl(K8) = Cl(8) x ... tensor product K times ... x Cl(8),

we have:

Cl(64) = Cl(8x8) =

= Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8)

Therefore,

Cl(64) is the first ( lowest dimension ) Clifford algebra at which we can reflexively identify each component Cl(8)
with a vector in the Cl(8) vector space.

This reflexive identification/reduction causes decoherence.

It is the reason that our universe decoheres at N = 2^64 = 10^19,

so that inflation ends at age 10^(-34) sec.

Note that Ndecoh = 2^64 = 10^19 qubits is just an order of magnitude larger than the number of tubulins Ntub =
10^18 of the human brain. In my model of Quantum Consciousness ( and that of Jack Sarfatti ), conscious thought is

http://www.stardrive.org/
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due to superposition states of those 10^18 tubulins. Since a brain with Ndecoh = 10^19 tubulins would undergo self-
decoherence and would therefore not be able to maintain the superposition necessary for thought, it seems that the
human brain is about as big as an individual brain can be. The Zizzi Self-Decoherence can be compared to GRW
decoherence.

According to astro-ph/0307459, by Banks and Fischler: "... If the present acceleration of the universe is due to an
asymptotically deSitter universe with small cosmological constant, then the number of e-foldings during
inflation is bounded. ... the physics involved in obtaining the bound is that first, the existence of a small cosmological
constant, /\, makes the universe eventually appear to a local observer as a finite cavity of size /\^(-1/2) ... Second, ...
this finite size cavity can only accommodate a limited amount of entropy stored into field theoretical degrees of
freedom. ... this limited amount of entropy scales like /\^(-3/4). Any excess entropy beyond this bound has to be
encoded into black holes or imprinted onto the walls of the cavity. That excess entropy in turn is limited to be smaller
than the entropy of empty de Sitter space ... Any attempt to store information beyond the empty de Sitter space bound
meets with a drastic distortion of the space-time that bears no resemblance to asymptotic de Sitter space and in some
circumstances, the space-time ends in a "big crunch". In this paper we will argue that the limited entropy that can fit
into asymptotic de Sitter space puts an upper bound on the amount of inflation. On the other hand, there is a minimum
number of e-foldings required in order to reconcile the isotropy of the microwave background on large scales with
causality ... We will see that these numbers are rather close. It is quite remarkable that a small cosmological constant,
seemingly irrelevant in magnitude when compared to the energy density during inflation, has such an important
impact. The essential ingredient is that because of the UV-IR connection, entropy requires storage space. The
existence of a small cosmological constant restricts the available storage space. ... for ... a fluid described by an
equation of state p = k rho ... in a finite cavity ... there is a threshold on the amount of entropy stored in the fluid,
beyond which black holes are formed. ... The biggest value for the number of e-foldings occurs for the stiffest equation
of state, k = 1 ... This case is one that corresponds to a universe filled with black holes ... For illustrative purpose, we
will estimate the value of Ne for the case where after inflation ends, the energy is dominated by a k = 1 fluid. We will
assume a value for /\_I = 10^16 GeV ... where /\_I is the value of the energy density during [? at the time of exit from
?] inflation .... which is consistent with having not observed yet a background of gravitons. We obtain the upper bound
... N_e = 85 ... where we took [the cosmological constant] /\ to be of O(10^(-3) eV ). For the sake of comparison, the
case k = 1/3 [ corresponding to the equation of state for a radiation-dominated fluid, such as the cosmic microwave
background ] yields with the same value for /\_I

N_e= 65

... This value for the maximum number of e-foldings is close to the value necessary to solve the "horizon problem". It
is interesting to note that a small value for the number of e-foldings may have observable implications for the low
values of l in the spectrum of fluctuations of the microwave background. ...".

The Inflationary Universe is initially a region of R4 bounded by a Planck-size 3-sphere S3.

Since S3=SU(2), the Inflationary Universe has a boundary whose global Lie group structure is isomorphic to the SU(2)
of the Higgs mechanism, so that the Inflationary Universe looks like an Expanding Instanton:

http://xxx.lanl.gov/abs/astro-ph/0307459
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The New Universe can be regarded as being created in a Quantum Fluctuation Black Hole as described in hep-
th/0103019 by Damien A. Easson and Robert H. Brandenberger, who study "... consequences of cosmological
scenarios in which our universe is born from a black hole resting in a parent universe ...

[They] have provided a solution to the horizon problem by examining geodesics of matter falling into a black
hole and showing that it is possible to bring this matter into causal contact before it emerges in the new universe.
...
The size of the daughter universe was calculated from both the Schwarzschild and the de Sitter perspectives. The
Schwarzschild calculation predicts the universe to be infinite. The integral representing the length approaches
infinity linearly. In order to recover the same result in the de Sitter frame, we must be matching the interior of
the black hole to the spatially flat sections of de Sitter space. This is the only way to make the length approach
infinity linearly. Hence, it appears that our model singles out the observed, flat FRW universe via a topological
argument. ...
this scenario does not suffer from the black hole information loss problem since pure states evolve to pure states
and information is transferred from the parent universe to the black hole interior universe.
Finally, a relation between structure formation and Hawking radiation was suggested. ...".

 

Such Universe Creation by Quantum Fluctuation may be consistent with the view of Dyson, Kleban, and Susskind in
hep-th/0208013, where they say:

"... The conventional view is that the universe will end in a de Sitter phase with all matter being infinitely
diluted by exponential expansion. ... In the following we will assume the usual connections between
quantum statistical mechanics and thermodynamics. These assumptions{together with the existence of a
final cosmological constant - imply that the universe is eternal but finite. Strictly speaking, by finite we
mean that the entropy of the observable universe is bounded, but we can loosely interpret this as saying
the system is finite in extent. On the average it is in a steady state of thermal equilibrium. This is a very
weak assumption, because almost any large but finite system, left to itself for a long enough time, will
equilibrate (unless it is integrable). However, intermittent fluctuations occur which temporarily disturb the
equilibrium. It is during the return to equilibrium that interesting events and objects form. ... Let S be the
final thermodynamic entropy of the gas. Then on time scales of order Tr = exp( S ) the system will
undergo Poincare recurrences ... On such long time scales the second law of thermodynamics does not
prevent rare events, which effectively reverse the direction of entropy change. Obviously, the recurrence
allows the entire process of cosmology to begin again ... What is more, the sequence of recurrences will
stretch into the infinite past and future. ... Starting in a high entropy, "dead" configuration, if we wait long
enough, a fluctuation will eventually occur in which the inflaton will wander up to the top of its potential,
thus starting a cycle of inflation, re-heating, conventional cosmology and heat death. The frequency of
such events is very low. The typical time for a fluctuation to occur is of order Tr = exp( S - S0 ) ... where
S is the equilibrium entropy and S0 is the entropy of the fluctuation. The fluctuations we have in mind

http://xxx.lanl.gov/abs/hep-th/0103019
http://xxx.lanl.gov/abs/hep-th/0103019
http://xxx.lanl.gov/abs/hep-th/0208013
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correspond to early inflationary eras during which the entropy is probably of order 10^10, while the
equilibrium entropy is of order 10^120. Thus Tr = exp( 10^120 ) ... dismissing such long times as
"unphysical" may be a symptom of extreme temporal provincialism. ...

... the entropy in observable matter in today's universe ... is of order 10^100. This means that the number
of microstates that are macroscopically indistinguishable from our world is exp( 10^100 ).

[ As to the Dyson-Kleburn-Susskind view as stated so far, I agree. However, I disagree with their following
statements: ]

But only exp( 10^10 ) of these states could have evolved from the low entropy initial state characterizing
the usual inflationary starting point. ... imagine running these states backward in time until they thermalize
in the eventual heat bath with entropy 10^120. Among the vast number exp( 10^120 ) of possible initial
starting points, a tiny fraction exp( 10^100 ) will evolve into a world like ours. However, all but exp(
10^10 ) of the corresponding trajectories (in phase space) are extremely unstable to tiny perturbations.
Changing the state of just a few particles at the beginning of the trajectory will lead to completely
different states. ... As an example, consider a state in which we leave everything undisturbed, except that
we replace a small fraction of the matter in the universe by an increase in the amount of thermal
microwave photons. In particular, we could do this by increasing the temperature of the CMB from 2.7
degrees to 10 degrees. ... It is ... possible that we are missing some important feature that picks out, or
weights disproportionally, the recurrences which go through a conventional evolution, beginning with an
inflationary era. However, we have no idea what this feature would be. ...".

I, however, do have an idea what such a feature would be: It would be that all universes follow the physics model of
D4-D5-E6-E7-E8 VoDou Physics and evolve in accord with Zizzi Quantum Inflation.

 

Many Universes might be so created

 

each corresponding to a Timelike Brane in 27-dimensional J3(O) = J4(Q)o M-theory and a Spacelike Brane in 28-
dimensional J4(Q) F-theory.

 

The Inflationary Universe could be based on Complex Structure with Conformal Symmetry: If the R4
neighborhood (in which the Expanding Instanton is considered to be embedded) is complexified into 8-real-
dimensional C4, then the Instanton becomes a bounded complex homogeneous domain. If the Instanton has the
Conformal symmetry of 15-6-1= 8-real-dimensional Spin(6) / (Spin(4)xU(1)) then the Instanton has as its Shilov
boundary RP1 x S3 which is the spacetime structure of the D4-D5-E6-E7-E8 VoDou Physics model.
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From the HyperDiamond Lattice Spacetime point of view, the Initial Inflationary Universe looks like a point defect at
One Vertex in the Spacetime Lattice of the Parent Universe Spacetime. All the links from the One Vertex to other
vertices in the Parent Universe Spacetime are broken. The New Universe Spacetime grows from the One Vertex by

forming New Links to New Vertices in the form of a New HyperDiamond Lattice Spacetime:

As the New Universe of the HyperDiamond Feynman Checkerboard discrete version of the D4-D5-E6-E7-E8 VoDou
Physics model grows, its boundary is always the discrete version of a 3-sphere S3:

Can the Parent Universe communicate with the New Universe?

A Virtual Graviton can produce links (shown in green) that can reconnect the Parent Universe to the Spacetime Lattice
Vertex at which the Instanton created the New Universe. Such a Virtual Graviton would exist only in some of the

Worlds of the Many-Worlds, but the MacroSpace structure of the Many-Worlds might allow communication.

 

What is the Global Structure of the Inflationary Universe?

Jeffrey R. Weeks, in astro-ph/9801012, says: "If the universe is multiply-connected and sufficiently small, then the last
scattering surface wraps around the universe and intersects itself. Each circle of intersection appears as two distinct

circles on the microwave sky. ... the matched circles [can be found, as described by Cornish, Spergel, and Starkman in
astro-ph/9801212, from the high-resolution data to be provided by NASA's Microwave Anisotropy Probe (MAP) in

the year 2001, or by the ESA's Planck satellite a few years later, and used] to explicitly reconstruct the global topology
of space.". Roukema and Blanloeil, in astro-ph/9802083, say: "The space-like hypersurface of the Universe at the

present cosmological time is a three-dimensional manifold. A non-trivial global topology of this space-like

http://xxx.lanl.gov/abs/astro-ph/9802012
http://xxx.lanl.gov/abs/astro-ph/9801212
http://xxx.lanl.gov/abs/astro-ph/9801212
http://xxx.lanl.gov/abs/astro-ph/9802083
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hypersurface would imply that the apparently observable universe (the sphere of particle horizon radius) could contain
several images of the single, physical Universe. ... Within a decade, we should know whether or not the topology of

the Universe is detectable, and if so what it is. ...".

The boundary could be RP3 instead of ordinary S3: As Jeffrey Weeks says in The Shape of Space, Real Projective
3-space RP3,which can be made by identifying antipodal points of S3, has Elliptic Geometry.

The boundary could be the Quaternionic Manifold instead of ordinary S3: As Jeffrey Weeks says in The Shape of
Space, the Quaternionic Manifold, which can be made by opposite faces of a Cube with a 1 / 4 clockwise turn, has
Elliptic Geometry. It is called the Quaternionic Manifold because it has Quaternionic Symmetry.

The boundary could be T3 instead of ordinary S3: As Jeffrey Weeks says in The Shape of Space, the 3-Torus T3,
which can be made by opposite faces of a Cube with no turn, has Euclidean Geometry.

The boundary could be Seifert-Weber Space instead of ordinary S3: As Jeffrey Weeks says in The Shape of
Space, Seifert-Weber Space, which can be made by opposite faces of a Dodecahedron with a 3 / 10 clockwise turn,
has Hyperbolic Geometry, as do most closed 3-manifolds.

The boundary could be the S3# Poincare Dodecahedral Space instead of ordinary S3: S3# is made by taking the
quotient of S3 = Spin(3) = SU(2), the double cover of SO(3), by the 120-element binary icosahedral group. You can
make an S3# by identifying opposite faces of a Dodecahedron with a 1 / 10 clockwise turn, as described in Chapter 16
of The Shape of Space, by Jeffrey R. Weeks (Marcel Dekker 1985). S3#, like S3, has Elliptic Geometry. S3# is a
natural spinor space, in that you have to do a 720 degree rotation to get back to the initial state. Jean-Pierrre Luminet,
in astro-ph/0501189, entitled "The Shape of Space after WMAP data", says:

"... the recent analysis of CMB data provided by the WMAP satellite suggest a finite universe with the
topology of the Poincar´e dodecahedral spherical space. Such a model of a "small universe", the volume of
which would represent only about 80 % the volume of the observable universe, offers an observational
signature in the form of a predictable topological lens effect on one hand, and rises new issues on the early
universe physics on the other hand ...

... cosmic crystallography looks at the 3-dimensional apparent distribution of high redshift sources (e.g.
galaxy clusters, quasars) in order to discover repeating patterns in the universal covering space, much like
the repeating patterns of atoms observed in a crystal. "Pair Separation Histograms" (PSH) are in most
cases able to detect a multiconnected topology of space, in the form of sharp spikes standing out above the
noise distribution that is expected in the simply-connected case. ... However ... PSH may provide a
topological signal only when the holonomy group of space has Clifford translations, a property which
excludes all hyperbolic spaces. ...

... The main limitation of cosmic crystallography is that the presently available catalogs of observed
sources at high redshift are not complete enough to perform convincing tests ... Fortunately, the topology
of a small Universe may also be detected through its effects on such a "Rosetta stone" of cosmology as is
the CMB fossil radiation ...

... The "concordance model" of cosmology describes the Universe as a flat infinite space in eternal
expansion, accelerated under the effect of a repulsive "dark energy". The data collected by the NASA
satellite WMAP ... combined with other astronomical data ... is marginally compatible with strictly flat
space sections. ... Presently ... taken at their face value, WMAP data favor a positively curved space,
necessarily of finite volume since all spherical spaceforms possess this property. ...

Now what about space topology ? ... WMAP data ... power spectrum of temperature anisotropies ...
exhibits a set of "acoustic" peaks when anisotropy is measured on small and mean scales ... These peaks
are remarkably consistent with the infinite flat space hypothesis.

However, at large angular scale ( for CMB spots typically separated by more than 60 degrees ), there is a

http://xxx.lanl.gov/abs/astro-ph/0501189
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strong loss of power which deviates significantly from the predictions of the concordance model. ...
WMAP has observed a value of the quadrupole 7 times weaker than expected in a flat infinite Universe. ...
The octopole ... is also weaker (72 % of the expected value). For larger wavenumbers ... which correspond
to temperature fluctuations at small angular scales ... observations are remarkably consistent with the
standard cosmological model.

The unusually low quadrupole value means that long wavelengths are missing. ... A ... natural explanation
may be because space is not big enough to sustain long wavelengths. ...

... the long wavelengths modes tend to be relatively lowered only in a special family of closed
multiconnected spaces called "well-proportioned". ...

... Among the family of well-proportioned spaces, the best fit to the observed power spectrum is the
Poincare Dodecahedral Space (hereafter PDS) ... PDS may be represented by a dodecahedron ... whose
opposite faces are glued after a 36 degree twist ... Such a space is positively curved, and is a
multiconnected variant of the simply-connected hypersphere S3, with a volume 120 times smaller. ... The
associated power spectrum, ... strongly depends on the value of the mass-energy density parameter. ...
There is a small interval of values within which the spectral fit is ... in agreement with the value of the
total density parameter deduced fromWMAP data ( 1.02 +/- 0.02 ). The best fit is obtained for OMEGA_0
= 1.016 ... The result is quite remarkable because the Poincare space has no degree of freedom. ...

... the curvature radius Rc is the same for the simply-connected universal covering space S3 and for the
multiconnected PDS. ... a cosmological model with OMEGA_0 = 1.02 is far from being "flat" (i.e. with Rc
= 1) ... For the same curvature radius, PDS has a volume 120 times smaller than S3. Therefore, the
smallest dimension of the fundamental dodecahedron is only 43 Gpc, and its volume about 80% the
volume of the observable universe (namely the volume of the last scattering surface). This implies that
some points of the last scattering surface will have several copies. Such a lens effect is purely attributable
to topology and can be precisely calculated in the framework of the PDS model. It provides a definite
signature of PDS topology ...

... To be confirmed, the PDS model ... must satisfy two experimental tests :

1) A finer analysis of WMAP data, or new data ... will be able to determine the value of the energy density
parameter with a precision of 1 %. A value lower than 1.01 will discard the Poincare space as a model for
cosmic space, in the sense that the size of the corresponding dodecahedron would become greater than the
observable universe and would not leave any observable imprint on the CMB, whereas a value greater
than 1.01 would strengthen its cosmological pertinence.

2) If space has a non trivial topology, there must be particular correlations in the CMB, namely pairs of
"matched circles" ... The PDS model predicts 6 pairs of antipodal circles with an angular radius less than
35 degrees. ... Cornish et al. (2004) claimed to have found no matched circles on angular sizes greater than
25 degrees, and thus rejected the PDS hypothesis. ... This is a wrong statement because they searched only
for antipodal or nearly-antipodal matched circles. However ... for generic topologies ( including the well-
proportioned topologies .... ), the matched circles are not back-to-back and space is not globally
homogeneous, so that the positions of the matched circles depend on the observer's position in the
fundamental polyhedron. The corresponding larger number of degrees of freedom for the circles search in
the WMAP data generates a dramatic increase of the computer time, up to values which are
out&endash;of&endash;reach of the present facilities. On the other hand, ... the same analysis for smaller
circles ... found six pairs of matched circles distributed in a dodecahedral pattern, each circle on an angular
size about 11 degrees. This implies OMEGA_0 = 1.010 +/- 0.001 for OMEGA_m = 0.28 +/- 0.02, values
which are perfectly consistent with the PDS model. ... Eventually, the second&endash;yearWMAP data,
originally expected by February 2004 but delayed for at least one year due to unexpected surprises
in the results, may soon bring additional support to a spherical multiconnected space model. ...

... positive curvature ... implies a finite space and sets strong constraints on the number of e-foldings that
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took place during an inflation phase. It is possible to build models of "low scale" inflation where the
inflationary phase is short and leads to a detectable space curvature ... It turns out that, if space is not flat,
the possibility of a multiconnected topology is not in contradiction with the general idea of inflation ...

In most cosmological models, it is generally assumed that spatial homogeneity stays valid beyond the
horizon scale. ... On this respect, the PDS model .... requires only one expanding bubble universe, of size
sufficiently small to be entirely observable. ... spatially closed universes had the advantage to eliminate
boundary conditions ... the PDS or a well&endash;proportioned ... universe ... is the only type of model in
which the astronomical future could be definitely predicted ...

Maybe the most fundamental issue is to link the present&endash;day topology of space to a quantum
origin, since classical general relativity does not allow for topological changes during the course of cosmic
evolution. ... some simplified solutions of Wheeler-de Witt equations show that the sum over all topologies
involved in the calculation of the wavefunction of the universe is dominated by spaces with small volumes
and multiconnected topologies ...".

The D4-D5-E6-E7-E8 VoDou physics model has a natural process for Inflationary Universe Creation.

In the D4-D5-E6-E7-E8 VoDou physics model picture, the initial Inflationary Universe Quantum Fluctuation is very
small and very hot, with a Planck Energy temperature in its Planck-size volume. As the Instanton expands, it cools so
that its temperature is, like a Black Hole, inversely proportional to its radius. (Unlike a Black Hole, which has
maximal mass for its volume, the Instanton temperature is not inversely proportional to its mass.) This produces the
hot Big Bang necessary for nuceosynthesis.

Prior to dimensional reduction of spacetime from 8-dimensional to 4-dimensional, the Lagrangian for the D4-D5-E6-
E7-E8 VoDou physics model is

where the three terms represent the adjoint, scalar, and half-spinor representations of Spin(8) and the base manifold
over which the Lagrangian is integrated represents the vector representation,

plus a topological Pontrjagin term.

The Pontrjagin term represents Instantons in 8-dimensional spacetime that is locally R8, so that the Instantons have as
boundary the 7-sphere S7.

After dimensional reduction to 4-dimensional spacetime, the S7 Instanton boundary is factored by the Hopf fibration
S3 -> S7 -> S4 into an Instanton with S3 boundary in 4-dimensional spacetime that is locally R4, plus an S4 part
related to 4-dimensional Internal Symmetry Space.

In addition to the Standard Model, 3 generations of fermions, and a complex U(1) propagator phase,

dimensional reduction also produces a Spin(6) = SU(4) gauge group

that is a compact version of the 15-dimensional Conformal Group Spin(4,2), which is generated by 4 conformal
transformations, 1 scale transformations, and 10 Spin(5) = Sp(2) deSitter transformations.

Conformal changes in the spacetime metric can be lifted to the fermion spinor bundle as described in Theorem 5.24 of
Lawson and Michelsohn (1989), saying that the Atiyah-Singer Dirac operator remains essentially invariant under all
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changes of the metric by the conformal group C(n) = {g in GL(n,R) : g = Lg' for L in R+ and g' in SO(n)}. The
conformal group C(n) = Spin(n,2) is in a sense the largest group that respects the spinor bundle on an n-dimensional
manifold, which itself depends on the choice of Riemannian metric. The introduction of a Riemannian metric amounts
to a simultaneous reduction of the structure group GL(n,R) of the tangent bundle, the cotangent bundle, and their
tensor products to SO(n). (Lawson and Michelsohn (1989))

 

To get Gravity from the Spin(6) Conformal Group,

first gauge-fix the 4 dimensions of conformal transformations (thus linking the 4-dimensional SU(2) Higgs scalar to
Gravity) and

then gauge-fix the 1-dimensional scale transformation (thus setting the Higgs mechanism mass scale).

After the conformal and scale gauges have been fixed, the Spin(6) = SU(4) conformal Lagrangian becomes a Spin(5) =
Sp(2) de Sitter Lagrangian, from which gravity is obtained by the mechanism of MacDowell and Mansouri (Phys. Rev.
Lett. 38 (1977) 739).

As Nieto, Obregon, and Socorro showed in gr-qc/9402029, the MacDowell-Mansouri Spin(0,5) = Sp(2) de Sitter
Lagrangian for gravity plus

a Pontrjagin topological term

is equal to

the Lagrangian for gravity in terms of the Ashtekar variables plus

a cosmological constant term - which may vary during Expansion of the Instanton Universe (Overduin and
Cooperstock, in astro-ph/9805260, have described some other cosmological models with variable cosmological
constant), plus

an Euler topological term - which counts the number of handles of a maniforld and for 4-dim spacetime is a 4-form
that is proportional to the square root of the determinant of the 4x4 matrix representing the curvature 2-form (see sec.
11.4 of Nakahara, Geometry, Topology, and Physics, Adam Hilger 1990).

The Pontrjagin topological term that must be added to the MacDowell-Mansouri Lagrangian
to get Ashtekar gravity (with a cosmological constant and an Euler topological term) is the

Pontrjagin term of the D4-D5-E6-E7-E8 VoDou Physics model.

The D4-D5-E6-E7-E8 VoDou Physics model has conventional local
Gravity plus:

an Euler term to count the handles if the universe is multiply connected, as might be the case
if the universe contains closed timelike loops, such as are described by Gott and Li in their

paper Can the Universe Create Itself?;

a Pontrjagin term that can also be used for creation of a new Inflationary Universe; and

a Cosmological Constant L(t). that can vary during Inflation due to Particle Creation.

http://xxx.lanl.gov/abs/gr-qc/9402029
http://xxx.lanl.gov/abs/astro-ph/9805260
http://xxx.lanl.gov/abs/astro-ph/9712344
http://xxx.lanl.gov/abs/astro-ph/9712344
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WMAP  observation of the Cosmic Background Radiation indicates that live in a Flat Expanding Universe with three
types of stuff:

ordinary matter - 4% -

- According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling:

"... Only around a quarter (1%) of the baryonic mass is ... in objects we can see ... stars, galaxies, and gas clouds ... Up to
another quarter (1%) .. may be ...[in]... objects too faint for our telescopes too pick up, such as burned-out stars, small planets,
or stars that failed to ignite ... The lost baryons ...[may be]... strung out like cobwebs throughout the cosmos ...

... the Virgo cluster of galaxies ...[is]... beaming out far more extreme-ultraviolet radiation than expected. ...[because]... galaxy
clusters ...[are].. filled with gas as hot as 10 million kelvin ...[which]... gives off high-energy X-rays, not lower-energy ultraviolet
radiation ... Richard Lieu ... suspected that much cooler gas was being sucked into the galaxy cluster from intergalactic space. ...[if
so]... intergalactic space ... is filled with a wispy gas of baryons ...

... Long before galaxies began to form, 3 billion years after the big bang, baryonic matter was spread throughout the universe ... the
gas was dominated by hydrogen ... in today's Universe, [some of] the clouds of hydrogen ...[has been]... eaten up during galaxy
formation ...

... Computer simulations ... show that ... dark matter ... tends to be ... eventually drawn out into filaments ...[that]... crisscross each
other to form a giant cosmic cobweb. ... the densest knots in the web turn into ... congregations of galaxies ... According to Cen and
Ostriker's [computer] simulations ... Most of the baryons ... are still in intergalactic space, but ... are too hot to spot easily. ... the
process of galaxy formation sends shock waves through intergalactic space, heating the gas to about 1 milion kelvin. ... [the]
baryons [are] spread so thinly ... that they cannot transfer heat to each other ...[or]... cool efficiently. ... they .... would beam out
low-energy X-rays and extreme-ultraviolet radiation. ...

... theory predicts ... that ... highly ionized oxygen ... produced in the first generation of stars, which later exploded, scattering their
contents like confetti throughout the Universe ...[among the lost baryons] ... Tripp and Savage ... found that ... radiation from ...
quasars was being absorbed by oxygen ions ... in intergalactic space. ...".

cold dark matter (such as black holes,ranging in size from the stable Planck mass to Jupiter mass, and possibly some
gravitational interactions from other Worlds of the Many-Worlds) - 23% ; and

a Cosmological Constant L(t) - 73% .

 

What does the cosmology of the D4-D5-E6-E7-E8 VoDou Physics model say about those
ratios?

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the MacDowell-
Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which is made up of:

3 Rotations;
3 Boosts;
4 Translations;
4 Special Conformal transformations; and
1 Dilatation.

According to gr-qc/9809061 by R. Aldrovandi and J. G. Peireira:

"... By the process of Inonu&endash;Wigner group contraction with R -> oo ...[where R ]... the de Sitter

http://xxx.lanl.gov/abs/gr-qc/9809061
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pseudo-radius ... , both de Sitter groups ... with metric ... (-1,+1,+1,+1,-1) ...[or]... (-1,+1,+1,+1,+1) ... are
reduced to the Poincare group P, and both de Sitter spacetimes are reduced to the Minkowski space M. As
the de Sitter scalar curvature goes to zero in this limit, we can say that M is a spacetime gravitationally
related to a vanishing cosmological constant.

On the other hand, in a similar fashion but taking the limit R -> 0, both de Sitter groups are contracted to
the group Q, formed by a semi&endash;direct product between Lorentz and special conformal
transformation groups, and both de Sitter spaces are reduced to the cone&endash;space N, which is a
space with vanishing Riemann and Ricci curvature tensors. As the scalar curvature of the de Sitter space
goes to infinity in this limit, we can say that N is a spacetime gravitationally related to an infinite
cosmological constant.

If the fundamental spacetime symmetry of the laws of Physics is that given by the de Sitter instead of the
Poincare group, the P-symmetry of the weak cosmological&endash;constant limit and the Q-symmetry of
the strong cosmological&endash;constant limit can be considered as limiting cases of the fundamental
symmetry.

Minkowski and the cone&endash;space can be considered as dual to each other, in the sense that their
geometries are determined respectively by a vanishing and an infinite cosmological constants. The same
can be said of their kinematical group of motions: P is associated to a vanishing cosmological constant
and Q to an infinite cosmological constant.

The dual transformation connecting these two geometries is the spacetime inversion x^u -> x^u / sigma^2 .
Under such a transformation, the Poincare group P is transformed into the group Q, and the Minkowski
space M becomes the cone&endash;space N. The points at infinity of M are concentrated in the vertex of
the cone&endash;space N, and those on the light&endash;cone of M becomes the infinity of N. It is
interesting to notice that, despite presenting an infinite scalar curvature, the concepts of space isotropy and
equivalence between inertial frames in the cone&endash;space N are those of special relativity. The
difference lies in the concept of uniformity as it is the special conformal transformations, and not ordinary
translations, which act transitively on N. ...

... in the light of the recent supernovae results ... favoring possibly quite large values for the cosmological
constant, the above results may acquire a further relevance to Cosmology ...".

Since the Cosmological Constant comes from the 10 Rotation, Boost, and Special Conformal generators of the
Conformal Group Spin(2,4) = SU(2,2), the fractional part of our Universe of the Cosmological Constant should be
about 10 / 15 = 67%.

Since Black Holes, including Dark Matter Primordial Black Holes, are curvature singularities in our 4-dimensional
physical spacetime, and since Einstein-Hilbert curvature comes from the 4 Translations of the 15-dimensional
Conformal Group Spin(2,4) = SU(2,2) through the MacDowell-Mansouri Mechanism (in which the generators
corresponding to the 3 Rotations and 3 Boosts do not propagate), the fractional part of our Universe of Dark
Matter Primordial Black Holes should be about 4 / 15 = 27%.

Since Ordinary Matter gets mass from the Higgs mechanism which is related to the 1 Scale Dilatation of the 15-
dimensional Conformal Group Spin(2,4) = SU(2,2), the fractional part of our universe of Ordinary Matter should
be about 1 / 15 = 6%.

Therefore, our Flat Expanding Universe should, according to the cosmology of the D4-D5-E6-E7-E8 VoDou Physics
model, have, roughly:

67% Cosmological Constant -

- related to GraviPhotons of Special Conformal transformations and Akira/Tetsuo Energy.
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27% Dark Matter -

- such as black holes, ranging in size from the stable Planck mass to Jupiter mass; possibly some gravitational
interactions from other Worlds of the Many-Worlds; and/or effective contributions from MOND.

6% Ordinary Matter -

- According to a New Scientist (22 March 2003 pp. 41-42) article by Govert Schilling: "... Only around (1%) ... is ... in objects we can
see ... stars, galaxies, and gas clouds ... Up to another ... (1%) .. may be ...[in]... objects too faint for our telescopes
too pick up, such as burned-out stars, small planets, or stars that failed to ignite ... The ...[ other 4% ] ...[may

be]... strung out like cobwebs throughout the cosmos ...".

In my opinion,

the WMAP observations are consistent with the cosmology of the D4-D5-E6-E7-E8 VoDou
Physics model.

 

 

Also, there may be gravitational interaction from other Worlds of the Many-Worlds.

Aldrovandi and Pereira, in gr-qc/9809061, show that de Sitter groups of the MacDowell-Mansouri Gravity mechanism
can describe Special Relativity in SpaceTimes with varying Cosmological Constant. They use Inonu-Wigner
contractions of de Sitter groups and spaces to show that in a weak cosmological-constant limit the de Sitter groups are
contracted to the Poincare group, and the de Sitter spaces are reduced to the Minkowski space, while in the strong
cosmological-constant limit the de Sitter groups are contracted to another group which has the same abstract Lie
algebra of the Poincare group, and the de Sitter spaces are reduced to a 4-dimensional cone-space of infinite scalar
curvature, but vanishing Riemann and Ricci curvature tensors, in which the special conformal transformations act
transitively and the equivalence between inertial frames is that of special relativity. If the fundamental spacetime
symmetry of the laws of Physics is that given by the de Sitter instead of the Poincare group, the P-symmetry of the
weak cosmological constant limit and the Q-symmetry of the strong cosmological constant limit can be considered as
limiting cases of the fundamental symmetry. Minkowski and the cone-space can be considered as dual to each other, in
the sense that their geometries are determined respectively by vanishing and infinite cosmological constants. The same
can be said of their kinematical group of motions.

The creation of the Inflationary Universe by Quantum Fluctuation has some similarities to the quantum conformal
fluctuation approach of Narlikar and Padmanabhan (1986) and Gunzig, Geheniau, and Prigogine (1987) and Gunzig
(1997)).

For a movie that shows the creation of a new universe from our universe, see Akira.

Since, after dimensional reduction of spacetime from 8 to 4 dimensions, the Pontrjagin term goes into the Spin(6)
conformal gravity sector of the D4-D5-E6-E7-E8 VoDou Physics model, it does not go to the SU(3) color force
sector. Therefore, the SU(3) color force Sector has no THETA-term and the D4-D5-E6-E7-E8 VoDou Physics model
has no theoretical THETA-CP problem.

 

What about creation of matter (and radiation) in the Inflationary Era?

http://xxx.lanl.gov/abs/gr-qc/9809061
http://xxx.lanl.gov/abs/astro-ph/9703137
http://xxx.lanl.gov/abs/astro-ph/9703137
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks9.html@LeeCP
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The relationship between the Einstein curvature tensor G of Gravity, the stress-enregy tensor T of the particles and
fields of the Standard Model, and a variable cosmological constant LAMBDA can be seen from the Einstein equation

G = 8 pi T - LAMBDA g

Overduin and Cooperstock, in astro-ph/9805260, have described some other cosmological models with variable
cosmological constant.

During its Inflationary Era, the Inflationary Universe has an effective Cosmological Constant L(t) that causes particle
creation (qualitatively somewhat similarly to the C-field of Hoyle's Steady-State cosmology).

From the fundamental Planck-length HyperDiamond Lattice spacetime point of view, during the Inflationary Era, new
lattice vertices appear uniformly distributed among the old lattice vertices.

Without the new vertices due to Expansion, virtual Quantum Fluctuation particle-antiparticle pairs appear, move apart
for a while, and then come back together and annihilate each other.

If a new vertex alters spacetime near the path of one of such a pair, and thus alters its path so that it does not annihilate
the other member of the pair, then the virtual Quantum Fluctuation can create new real pairs of Planck-Mass Black
Holes, which can merge with pre-existing Black Holes to form larger Black Holes, which can then decay and produce
various real particles and antiparticles.

If a Black Hole has greater than the stable minimum Planck mass, it will decay with a lifetime that is proportional to
the cube of its mass. For a Black Hole to survive about 20 billion years, it must have a mass of at least 2 x 10^14
grams. For comparison, the Earth has mass of 6 x 10^27 grams and the Sun has a mass of 2 x 10^33 grams. A Black
Hole of the mass of the Sun would have a radius (proportional to its mass) of about 10^5 cm, or 1 km.

The temperature of a Black Hole increases as it evaporates, with a temperature that is inversely proportional to its
mass, and, equivalently, inversely proportional to its radius. A Black Hole of the mass of the Sun would have a
temperature of 10^(-6) degrees K.

Since small Black Holes are hot, any particles (fermions, bosons, or Higgs scalars) emitted by small Black Holes
would be emitted at high temperature.

Why are there more particles than antiparticles in our universe?

To produce particle/antiparticle asymmetry, you need processes that are non-equilibrium and that are also CP-
violating. Two such processes are:

The decay of Black Holes. According to Turner (1979) and Dolgov (1980), Black Hole decay could account for the
particle-antiparticle asymmetry and the baryon-photon ratio of 5 x 10^(-10) that is observed now.

Another possible mechanism for particle-antiparticle asymmetry is the set of interactions that may occur at the weak
force phase transition.

 

Since cold Black Holes interact with the ordinary matter only gravitationally, their evolution is discussed separately
from the evolution of hot ordinary matter (fermions, bosons, and Higgs scalars).

 

Primordial Black Holes may retain the Fundamental Correlation of space-like sections and

http://xxx.lanl.gov/abs/astro-ph/9805260
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time-like axis of the Cosmological Expanding Instanton from which our universe came.

 

 

Immediately After Inflation - Reheating:

At the end of inflation:

the time Tdecoh = 10^(-34 sec)
the number of qubits is Ndecoh = 10^19 = 2^64

Each qubit at the end of inflation corresponds to a Planck Mass Black Hole, which in the D4-D5-E6-E7-E8 VoDou
Physics model undergoes decoherence and,

in a process corresponding to Reheating in the Standard Inflationary Model,

each qubit transforms into 2^64 = 10^19 elementary first-generation fermion particle-antiparticle pairs.  

The resulting 2^64 x 2^64 = 2^128 = 10^19 x 10^19 = 10^38 fermion pairs populating the Universe Immediately After
Inflation constitutes a Zizzi Quantum Register of order n_reh = 10^38 = 2^128.

Since, as Paola Zizzi says in gr-qc/0007006, ( with some editing by me denoted by [ ] ): "... the quantum register
grows with time. ... At time Tn = (n+1) Tplanck the quantum gravity register will consist of (n+1)^2 qubits. [ Let N =
(n+1)^2 ] ...", we have the number of qubits at Reheating:

Nreh = ( n_reh )^2 = ( 12^128 )^2 = 2^256 = 10^77

Since each qubit at Reheating should correspond, not to Planck Mass Black Holes, but to fermion particle-antiparticle
pairs that average about 0.66 GeV, we have the result that

the number of particles in our Universe at Reheating is about 10^77 nucleons.

After Reheating, our Universe enters the Radiation-Dominated Era, and, since there is no continuous creation, particle
production stops, so

the 10^77 nucleon Baryonic Mass of our Universe has been mostly constant since Reheating,

and will continue to be mostly constant until Proton Decay.

In the paper gr-qc/0007006, Paola Zizzi says [with changes by me enclosed in square brackets - the paper states that at the end of

inflation En = Eplanck / 10^9 = 10^11 GeV, but since I consider Eplanck to be 10^19 GeV, I use the value 10^10 GeV]: "... The discrete energy spectrum of the
de Sitter horizon states at time Tn = ( n+1 ) Tplanck ... is En = Eplanck / ( n+1 ) where Eplanck = 1.2 x 10^19 GeV is
the Planck energy ...[so that at]... the decoherence time ... Tn = 10^(-34) sec ... the time when inflation ends ... the
corresponding energy is [ Edecoh = Eplanck / 10^9 = 10^10 GeV ] ...".

However, the Reheating process raises the energy/temperature at Reheating to Ereh = 10^14 GeV, the geometric mean
of the Eplanck = 10^19 GeV and Edecoh = 10^10 GeV:

Ereh = sqrt( Eplanck Edecoh ) = sqrt( 10^29 ) GeV = 10^14 GeV.

 

http://xxx.lanl.gov/abs/gr-qc/0007006
http://xxx.lanl.gov/abs/gr-qc/0007006
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In the D4-D5-E6-E7-E8 VoDou Physics model,

Protons Decay

by Virtual Black Holes over about 10^64 years,

according to Hawking and his students who have studied the physical consequences of creation of virtual pairs of
Planck-energy Black Holes,

and

by LeptoQuark X-bosons over about 10^31 years.

 

 
 

 

References

John Gribbin, in his book In Search of the Big Bang (Bantam 1986, page 374), says that Einstein was stopped in the
street because George Gamow had just told Einstein about the idea of ceating the Universe from Nothing, which had
been just then (in the 1940s) been thought of by Pascual Jordan. See the autobiography My World Line of George
Gamow.
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Tony Smith's Home Page

BLACK HOLES:
Complex SpaceTime
Entropy-Information
Specific Heat
Decay
Spin
Electric Charge
Color Charge
Dyadosphere
Kerr Clifford Algebra
StarGates

In 1939, J. Robert Oppenheimer and Hartland Snyder "... studied the collapse of a spherically symmetric pressureless
star of uniform density, and noted that the star's implosion, as seen by a stationary observer who remains outside,
would slow and ultimately freeze as the star's surface approached the critical Schwarzschild radius. Yet they also
clearly explained that no such freezing of the implosion would be seen by observers riding in with the collapsing
matter - these observers would cross inside the critical circumference in a finite proper time, and thereafter would be
unable to send a light signal to observers on the outside. This extreme difference between the descriptions in the two
reference frames proved exceptionally difficult to grasp. The two descriptions were not clearly reconciled until

1958, when David Finkelstein ... indicated ... that ...

[see Past-Future Asymmetry of the Gravitational Field of a Point Particle (Phys. Rev. 112 (May 15, 1958) 965-967) -
(279k pdf file)] ... once the star fell through its critical circumference, its

compression to form a...[Black Hole]...was inevitable...."

In 1958, "... In Moscow, Landau ... while believing Oppenheimer and Snyder's calculations, had severe trouble
reconciling these two viewpoints ... [until he] read the article [in Phys. Rev. by David Finkelstein]. It was a revelation.
Suddenly everything was clear. Finkelstein ... lectured at Kings College in London. Roger Penrose ... [heard]
Finkelstein's lecture, and returned to Cambridge enthusiastic. In Princeton, Wheeler was intrigued at first, but was not
fully convinced. ... He would become convinced only gradually, over the next several years. ...".

First above quoted material edited from the foreword of John Preskill and Kip S. Thorne to the Feynman Lectures on Gravitation,
edited by Brian Hatfield (Addison-Wesley 1995)). Second above quoted material from Thorne, Black Holes and Time Warps

(Norton 1994). Lev Landau (1908-1968) won the 1962 Nobel Prize in Physics.

In his 1958 paper, David Finkelstein states:

"... The Schwarzchild surface r = 2m is not a singularity but acts as a
perfect unidirectional membrane: causal influences can cross it but only in

one direction. ...".

In units such that the Schwarzschild radius and the speed of light are unity, David Finkelstein's line element is:

http://www.damtp.cam.ac.uk/user/gr/public/bh_home.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.physics.gatech.edu/people/faculty/finkelstein/paper1.pdf
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ds^2 = (1 - r^(-1)) (dx0)^2 + 2 r^(-1) dx0 dr - (1 + r^(-1)) dr^2 - (dxi dxi - dr^2)

where r = (xi xi)^(1/2) and dr = r^(-1) xi dxi.

For r greater than 1, David Finkelstein transforms by X0 = x0 + ln( r - 1 ) and Xi = xi to get the Schwarzchld line
element

ds^2 = ( 1 - 1/R ) (dX0)^2 - ( 1 - 1/R )^(-1) dR^2 - ( dXi dXi - dR^2 )

Note that for a number P exp(i W) that is not a positive real number, its logarithm is a Complex Number,

such as ln(P exp(i W) = ln(P) + i W or ln (-1) = ln (exp i pi) = i pi

so that for r less than 1, the transformation X0 = x0 + ln( r - 1 ) produces a Complex Number

consistent with Complex SpaceTime inside a Compton Radius Vortex.

In the D4-D5-E6-E7 physics model, Complex SpaceTime is based on the Symmetric Space

Spin(4,2) / Spin(3,1)xU(1)

where Spin(4,2) = SU(2,2) is the 15-Real-dimensional conformal group.The Symmetric Space has real dimension 15 -
6 - 1 = 8. It has local Spin(3,1) Lorentz symmetry, for special relativity. It has a local U(1) symmetry, so it is a 4-

Complex-dimensional Hermitian Symmetric Space that is the physical SpaceTime inside a Compton Radius Vortex.

What about the Real SpaceTime outside the Compton Vortex? It is a Shilov Boundary.

The Type IV Hermitian Symmetric Space has a corresponding compact version that is isomorphic to a Bounded
Complex Homogeneous Domain, the Shilov Boundary of which is RP1 x S3 (topologically, S1 x S3). If you let the S1
correspond to time and the S3 to space, the Shilov Boundary is the 4-Real-dimensional SpaceTime outside a Compton

Radius Vortex.

 

The relevant Complex Structure can be seen in such physical concepts as Momentum Space, Position-Momentum
Complementarity, Type IV(2) Domains, Hyperspace, Wavelets, and Conformal SpaceTime.

 

 

The following edited illustration from Gravitation, by Misner, Thorne, and Wheeler (Freeman 1973) shows David
Finkelstein's coordinates based on photons going into the Black Hole. Their book uses units such that the
Schwarzschild radius is 2M and the speed of light is unity, so that the Schwarzschild line element is

ds^2 = 0 = - ( 1 - 2 M / r ) dt^2 + ( 1 - 2 M / r )^(-1) dr^2
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Note in particular that, after the Black Hole forms, its Event Horizon (the cylinder r = 2M) is made up of the world
lines of photons and other light-cone particles that are going out from the Black Hole. Since gravitons, like photons,
are massless light-cone particles, the Event Horizon can be considered to be constructed from gravitons that go out
from the Black Hole, but cannot escape beyond the Event Horizon.

A Black Hole of the mass of the Sun would have a radius (proportional to its mass) of about 10^5 cm, or 1 km.

In the D4-D5-E6 model, physical spin-2 gravitons are made from Conformal Group (with de Sitter subgroup)
gravitons by the MacDowell-Mansouri mechanism.

Since outside observers cannot interact directly with gravitons from the Black Hole itself, but can interact with the
Event Horizon, the Event Horizon acts as a intermediary to answer the question, asked of me by Paul A. J. Wagg: If
gravity is the exchange of gravitons, and gravitons from the Black Hole cannot get outside the Event Horizon to an
outside observer, how can an outside observer be attracted by gravity to the Black Hole?

About 1972, Jacob Beckenstein identified the Area of the Event Horizon of
a Black Hole with Entropy.

The Entropy of a Black Hole, and hence its Area, can also be identified with the amount of Information it carries. Jack
Sarfatti, in discussing Wheeler's book Geons, Black Holes and Quantum Foam (W. W. Norton 1998), says:

"... Wheeler points out that Bekenstein showed that this Planck area of 10^-66 cm^2 [of a Planck Mass
Black Hole] corresponds exactly to one c-bit of classical Shannon on the surface (event horizon) of a
classical black hole. Note that a classical c-bit is not the same as a quantum q-bit of information. Wheeler
also discusses Christodoulou's marvelously simple profound new application of the ancient Pythagorean
theorem: "If two balls of putty collide and stick together, the mass of the new, larger ball is the sum of the
masses of the balls that collided. Not so for black holes. If two spinless, uncharged black holes collide and
coalesce - and if they get rid of as much energy as they possibly can in the form of gravitational waves as
they combine - the square of the mass of the new, heavier black hole is the sum of the squares of the
combining masses. That means that a right triangle with sides scaled to measure the masses of two black

http://faraday.uwyo.edu/faculty/tgrandy/infophys/node15.html
http://faraday.uwyo.edu/faculty/tgrandy/infophys/node15.html
http://www.hia.com/pcr
http://www.hia.com/pcr
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holes has a hypotenuse that measures the mass of the single black hole they form when they join. Try to
picture the incredible tumult of two black holes locked in each other's embrace, each swallowing the other,
both churning space and time with gravitational radiation. Then marvel that the simple rule of Pythagoras
imposes its order on this ultimate cosmic maelstrom." p.p. 300-301 ... However, oddly enough, Wheeler
does not, it appears, make the obvious, to me at least, connection between Christodoulo's Pythagorean
theorem and Bekenstein's black hole information theory that the black hole horizon's surface area is
proportional to the c-bits it has swallowed up. Wheeler's discussion of Bekenstein is later on p. 314.
Clearly, Christodoulo's theorem simply means that the information of each black hole add linearly when
they fuse together and attain dynamical equilibrium. ..."

The Pythagorean Property of the Mass of a Black Hole formed by merger of two Black Holes supports the Compton
Radius Vortex picture of Gaja/Ganesha Physical Elementary Particles in that it is consistent with the many Mass-
squared, Charge-squared, and Square-Root of the Sum of Mass-squared properties of Particle Masses and Force
Strengths in Particle Physics, such as:

The Higgs scalar particle H can be considered to be a merger of 3 Compton Radius Kerr-Newman
Black Holes corresponding to W+, W-, and Z0.

What about Higgs mass? Then the mass mH = sqrt( mW+^2 + mW-^2 + mZ0^2 ) = sqrt( 80^2 + 80^2 +
90^2 ) = sqrt( 20,900 ) = 145 GeV. Although the Higgs H has not yet been observed, mH = 145 GeV is
consistent with indirect Standard Model limits.

What about Higgs spin? The Higgs H is a scalar with spin = 0. Each of the Weak Bosons W+, W-, and
Z0 is a vector with spin = 1. Look at the process of merger of the 3 Compton Radius Kerr Black Holes
corresponding to W+, W-, and Z0. Since it is a 3-body merger, and I don't know a reference for 3-body
Black Hole mergers, I will approximate it by using the textbook treatment of a 2-body merger of W+ and
W- with the Z0 being added in a way that I guess (but have not yet fully calculated) is correct. When the
W= and W- merge, their spins should be antiparallel because of a gravitational spin-spin force which is
attractive for antiparallel spins (see Wald, General Relativity (Chicago 1984) page 338, problem 12.4).
Since angular momentum cannot be radiated away in an axisymmetric spacetime, the resulting angular
momentum from the W+ and W- should be +1 -1 = 0. What about the Z0? The Z0 violated axisymmetric
symmetry, so its angular momentum should be radiated away by gravitational radiation. Therefore the final
spin state of the Black Hole merged from W+, W-, and Z0 should be spin = 0, a scalar, consistent with its
identification with the Higgs scalar.

Some other Particle Physics Phenomena supported by the Pythagorean Property are:

the Force Strength Inverse-Mass-squared Factors of
the Fermi Weak Force Strength and
the Gravitational Strength (inverse Planck Mass-squared);

Z-boson mass and the Weinberg Angle;
the Color Force characteristic energy (square root of squared-masses of pi+, pi-, and pi0 pions); and
Kobayashi-Maskawa parameter calculations;

In contrast, Quantum Many Worlds Sum-Over Histories phenomena are not square-root-of sum-of-squares Black Hole
merger phenomena, but are linearly additive. Examples include:

the combinatorial calculation of the Planck Mass and
the Higgs vacuum expectation value, which is roughly the sum (about 250 GeV) of the masses of W+, W-, and
Z0 weak bosons.

If the Event Horizon of a Black Hole has Entropy, it should also have Temperature. The temperature of a Black Hole
increases as it evaporates, with a temperature that is inversely proportional to its mass, and, equivalently, inversely
proportional to its radius. A Black Hole of the mass of the Sun would have a temperature of 10^(-6) degrees K.
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If a Black Hole has Temperature, it should emit Radiation with a spectrum corresponding to that Temperature. If a
Black Hole has greater than the stable minimum Planck mass, it will decay with a lifetime that is proportional to the
cube of its mass. For a Black Hole to survive about 20 billion years, it must have a mass of at least 2 x 10^14 grams.
For comparison, the Earth has mass of 6 x 10^27 grams and the Sun has a mass of 2 x 10^33 grams.

In his book Black Holes and Time Warps (Norton 1994) Kip Thorne says, on pages 428-430 and 432-433:

"... in June 1971 ... Zeldovich announced ... A spinning black hole must radiate ... a
spinning metal sphere emits electromagnetic radiation ... The radiation is so weak ... that nobody has ever
observed it, nor predicted it before. However, it must occur. The metal sphere will radiate when
electromagnetic vacuum fluctuations tickle it. ... Zeldovich's mechanism by which vacuum fluctuations
cause a spinning body to radiate. ... His sketch ...

... showed a wave flowing toward a spinning object, skimming around its surface for a while, and then
flowing away. The wave might be electromagnetic and the spinning body a metal sphere ... or the wave
might be gravitational and the body a black hole ... The incoming wave is not a "real" wave ... but rather a
vacuum fluctuation. ... the wave's outer parts ... are in the "radiation zone" while the inner parts are in the
"near zone" ... the wave's outer parts move at ... the speed of light ... its inner parts move more slowly than
the body's surface is spinning ... the rapidly spinning body will ... accelerate ...[the inner parts of the
incoming wave] ... The acceleration feeds some of the body's spin energy into the wave, amplifying it. The
new, amplified portion of the wave is a "real wave" with positive total energy, while the original,
unamplified portion remains a vacuum fluctuation with zero total energy. ... Zeldovich ... proved that a
spinning metal sphere radiates in this way; his proof was based on the laws of quantum electrodynamics ...

.... In September 1975 ... Zeldovich and Starobinsky ... described how their version of the laws of quantum
fields in a black hole's curved spacetime ... was really equivalent ...[to]... Hawking's ...[ theory of black
hole radiation ]...[ with spacetime curvature tides having a similar effect to the spinning/dragging of the metal sphere in
Zeldovich's electromagnetic model ]... They had concluded that ...[ non-spinning ]... black holes cannot
evaporate because of an error in their calculations ... With the error corrected ... black holes evaporate ...".

 

In 1974, Stephen Hawking showed, as illustrated by this figure from his book A Brief History of Time (Bantam 1988),
how the Event Horizon emits Radiation:

http://www.damtp.cam.ac.uk/user/hawking/
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The Zeldovich-Hawking Process, in which a Virtual Pair of Musaka/Ganesha Particles near the Event Horizon can
be separated with

one of the Virtual Pair going into the Black Hole

and

the other going into External Spacetime,

can be applied to Quark-AntiQuark Virtual Pairs

showing that

a Black Hole can carry Color Charge of the SU(3) color force.

What about Entropy in the Zeldovich-Hawking Process?

Cerf and Adami have written a paper "Prolegomena to a Non-Equilibrium Quantum Statistical Mechanics" in which
they

"... suggest that the framework of quantum information theory ... is a reasonable starting point to study
non-equilibrium quantum statistical phenomena. As an application, [they] discuss the non-equilibrium
quantum thermodynamics of black hole formation and evaporation. ...

For the brief transitory periods, ... the time during which a system approaches equilibrium, our bag of
tricks containing the tools of statistical mechanics is of little use. The canonical phenomena of this type
are relaxation or transport processes, phenomena which are usually termed "irreversible", and phase
transitions for which the entropy is not a constant.

The standard approach to deal with such situations is to study the N-body dynamics of the system, with a
Hamiltonian that includes an interaction term (in equilibrium statistical mechanics the Hamiltonian is a
sum of non-interacting one-body terms) and the construction of equations that follow the N-particle
distribution function through time: the Boltzmann equation. This approach suffers from the drawback that
it can only be solved in perturbation theory, which obscures the relation to the "exact" formalism of
thermodynamics. ...

[A] formalism in which the second law [of thermodynamics] is replaced by a conservation law for entropy

http://xxx.lanl.gov/abs/quant-ph/9904006
http://xxx.lanl.gov/abs/quant-ph/9904006
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(... in which case the second law ... [appears] as a corollary) exists in the form of the classical theory of
information, introduced by Shannon. Its extension to the quantum regime is particularly interesting as it
consistently describes quantum unitary dynamics which dictates that the von Neumann entropy - the
quantum extension of the Shannon entropy - is a constant. ... [This] formalism ... can quantitatively
describe even the approach to equilibrium and other non-equilibrium statistical phenomena. ...

The discovery of Hawking radiation appears to have plunged quantum mechanics into a deep crisis, as it
seems to imply that the evaporation of black holes violates unitarity ... Hawking pointed out that the
process of thermal evaporation of a black hole leads to an "information paradox". If we assume that the
black hole [of mass M] is formed from a quantum mechanically pure state S = 0, the entropy of the purely
thermal blackbody radiation left behind after evaporation should be of the order M^2, i.e., a pure state
evolved to a mixed one. This contradicts the unitary evolution of quantum states, according to which ...
the entropy of a closed system is a constant, in this particular case the constant zero. ...

... beyond the information paradox pointed out by Hawking, as observed by Zurek we also need to match
the black hole entropy ... with the entropy of approximately thermal radiation ... with black hole
temperature ... .

we will focus here on the most conservative explanation, namely that Hawking radiation is
effectively non-thermal (in the sense that quantum correlations between the radiation and the state
of the black hole exist in principle) ...

While the fields do live in a product Hilbert space, the wavefunction of an EPR pair created at the event
horizon of the black hole indirectly becomes entangled with the hole the moment one of the particles
crosses the horizon (even though the quantum fields are separated by space-like distances) and the
combined quantum state becomes inseparable. This situation is not unlike the scenario we noted in the
formation of the black hole, where the accreted particle and the radiation it emits when tumbling into the
black hole can be considered an entangled, EPR-type state (albeit with real rather than virtual energy). Just
as in that case the radiation ... shared no entropy with the black hole, neither does the Hawking radiation,
while still being entangled with it. Thus, the Hawking radiation carries "information" about the inside of
the hole in the same manner as the measurement of EPR partners separated by space-like distances reveals
correlations in measurement devices that are at space-like distances.

Yet, a fundamental problem remains that is unlikely to be solved within the present formalism. The
Hawking radiation - while emitted in a unitary manner and while information loss certainly does not take
place - remains causally uncorrelated to the black hole as long as the horizon separates the black hole
entropy from the radiation field. In a sense, we have to wait until the last moment - the disappearance of
the black hole - for the entropy balance to be restored. This appears to put a severe strain on current black
hole models, as it is hard to imagine that this much entropy can be stored in an ever-shrinking black hole.
This problem is likely due to our incomplete understanding of late-stage black holes, rather than a
problem intrinsic to quantum mechanics.

... An alternative solution would present itself if the Bekenstein-Hawking entropy could be understood in
terms of a conditional entropy. In that case, entropy flow from the black hole to the outside via the
formation of virtual pairs is understood easily, as the member of the pair that crosses the horizon not only
has negative energy but also negative conditional entropy. As a conditional entropy can become as
negative as the marginal entropy of the system it is a part of, we can circumvent the argument that "the
black hole cannot store the information until the end because it runs out of quantum states", because the
radiation could "borrow" as much entropy as necessary from the black hole until the horizon has
disappeared. ... It is not inconceivable ... that a quantum statistical information theory extended to
curved space-time would reveal ... that the Bekenstein-Hawking entropy is in fact conditional ...

... We emphasize that great care is needed in using the concepts of entropy and information consistently:
information, for example, can never be "stored" in one system (e.g., a black hole). Rather, information is a
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measure of correlation between two systems, which implies that information is always stored in
correlations. ... radiation and black hole matter are unstable at any time, and transitions must occur as long
as matter of either kind is present. Yet, a consistent formulation of the correlations between radiation and
matter shows that entropy is not created during the process, and consequently that information is
conserved. ....".

 

As Kip Thorne says in his book Black Holes and Time Warps (Norton 1994, pages 491-492),

"... in 1974 ... Hawking inferred as a byproduct of his discovery of black hole evaporation ... that vacuum
fluctuations near a [Black Hole]'s horizon are exotic: They have negative average energy density as
seen by outgoing light beams near the hole's horizon. ... it is this exotic property of the vacuum
fluctuations that permits the hole's horizon to shrink as the hole evaporates ... The horizon distorts the
vacuum fluctuations away from the shapes they would have on Earth, and by this distortion it makes their
average energy density negative,that is, that is, it makes the fluctuations exotic. ... Gunar Klinkhammer ...
has proved that in flat spacetime ... vacuum fluctuations can never be exotic ... Robert Wald and Ulvi
Yurtsever have proved that in curved spacetime ... the curvature distorts the vacuum fluctuations
and thereby makes them exotic. ...".

 

Some relationships among Exotic SpaceTime, Ordinary SpaceTime, Compton Radius Vortices, Classial Black Holes,
and Planck Pivot Vortices are discussed HERE.

 

 

Marcus Chown, in an article in the New Scientist, 21/28 December 2002, pages 55-56, says: "... In 1989, Paul Davies
... discovered that a rotating black hole flips from a negative to a positive specific heat when the square of its

mass divided by the square of its spin parameter is equal to the golden ratio. ...".

 

Finkelstein's Black Hole, which shows how Mass curves SpaceTime by Gravity, can be
generalized to deal with Spin and Electric Charge.

The generalization, called a Kerr-Newman Black Hole,

was developed by Kerr (who generalized to add angular momentum J to mass M in 1963) and by Newman (who
generalized to add charge e in 1965), according to the book General Relativity, by Robert Wald (Chicago 1984). Let a
= J / M. Then the Kerr-Newman SpaceTime metric in spatially spherical coordinates t, r, T, P (where the angular
momentum axis is T = 0) is

ds^2 = - ( ( D - a^2 sin^2(T) ) / S ) dt^2 -

- ( 2a sin^2(T) (r^2 + a^2 - D ) / S ) dt dP +

+ ( ( ( r^2 + a^2 )^2 - D a^2 sin^2(T) ) / S ) sin^2(T) dP^2 +

http://www.newscientist.com/
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+ S / D dr^2 +

+ S dT^2

and the Electromagnetic Vector Potential is

A = - ( e r / S ) ( dt - a sin^2(T) dP )

where

S = r^2 + a^2 cos^2(T)

and

D = r^2 + a^2 + e^2 - 2Mr

If e = M = 0 and a is nonzero, then the Kerr-Newman metric is just the metric of Minkowski space in spatially
spherical coordinates, and the singularity at S = 0 is a coordinate singularity located at a Ring of radius a in the plane z
= 0 in cartesian coordinates t, x, y, z, that is,

the Ring Singularity is at z = 0 and x^2 + y^2 = a^2

I would like to thank Gerald Kaiser very much for his comment at this point (by e-mail 10 June 2002):

"... I'd like to point out that the linearized Einstein-Maxwell fields are actually double-valued and can be
made single-valued by choosing a branch cut which spans the ring and makes it into a DISK. In fact, there
is a footnote to that effect in one of Ted Newman's papers (Maxwell's equations and complex Minkowski
space, J. Math. Phys. 14, 102, 1973) which he told me was in response to a comment by the anonymous
referee who turned out to be Roger Penrose! A careful analysis of the EM case in flat R^4 appears in my
paper http://arXiv.org/pdf/gr-qc/0108041 (Of course, you could instead go to the covering space, but
people like Newman don't think that has physical significance.)

PS: I've been playing with complex spacetime since 1966. For example, see my book Quantum Physics,
Relativity, and Complex Spacetime (now out of print, to be updated some day). ...".

If M and a are nonzero, then there are Closed Timelike Loops in a neighborhood of the Ring.

 

There are 3 cases:

e^2 + a^2 is less than M^2

e^2 + a^2 = M^2

e^2 + a^2 is greater than M^2

In all 3 cases,

Kerr Black Holes have natural Clifford Algebra Structure:

http://www.wavelets.com/
http://arxiv.org/pdf/gr-qc/0108041
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In astro-ph/9707165, Lasenby, Doran, Dobrowski, and Challinor say:

"... Gauge-theory gravity, expressed in the language of Geometric Algebra [Clifford Algebra],

allows very efficient numerical calculation of photon paths. ... We discuss ... applications of a gauge theory of gravity
... The theory employs [two] gauge fields in a flat Minkowski background spacetime to describe gravitational
interactions. ... The first of these, h(a), is a position-dependent linear function mapping the vector argument a to
vectors. The position dependence is usually left implicit. Its gauge-theoretic purpose is to ensure covariance of the
equations under arbitrary local displacements of the matter fields in the background spacetime. The second gauge field,
W(a), is a position-dependent linear function which maps the vector a to bivectors. Its introduction ensures covariance
of the equations under local rotations of vector and tensor fields, at a point, in the background spacetime. Once this
gauging has been carried out, and a suitable Lagrangian for the matter fields and gauge fields has been constructed, we
find that gravity has been introduced. ... the theory is formally similar in its equations (hence local behaviour) to the
Einstein-Cartan-Kibble-Sciama spin-torsion theory, but it restricts the Lagrangian type and the torsion type (... torsion
that is not trivector type leads to minimally coupled Lagrangians giving non-minimally coupled equations for quantum
fields with non-zero spin). ...

If we restrict attention to situations where the gravitating matter has no spin, then there are still differences between
general relativity and the theory presented here. These differences arise when time reversal effects are important (e.g.
horizons), when quantum effects are important, and when topological issues are addressed. ...

... within the framework of gauge-theory gravity, the Kerr singularity is composed of a ring of matter, moving
at the speed of light, which surrounds a disk of pure isotropic tension. ...

... As an interesting aside, we note that self-consistent homogeneous cosmologies, based on a classical Dirac field,
require that k = 0 (the universe is spatially flat). ... ".

 

In the paper Gravity, gauge theories and geometric algebra, downloadable from the web page of The Geometric
Algebra Research Group at Cavendish Laboratory, University of Cambridge, Lasenby, Doran, and Gull say: that
"...fermionic matter would be able to detect the center of the universe if k=/= 0 [if the univese were not spatially
flat] ...".

 

In the paper Effects of Spin-Torsion in Gauge Theory Gravity, downloadable from the web page of The Geometric
Algebra Research Group at Cavendish Laboratory, University of Cambridge, Doran, Lasenby, Challinor, and Gull say:
that "... Within [Gauge-Theory Gravity], torsion is viewed as a physical field derived from the gravitational
gauge fields. This viewpoint has some conceptual advantages over that used in differential geometry, where torsion is
regarded as a property of a non-riemannian manifold. ... for a massive spinning point-particle, moving in a
gravitational background with torsion ...the motion is not generally geodesic, the spin vector is not Fermi-transported,
and the particle couples to the torsion. ... spinning point particles see a preferred direction in space due to the spin
of the matter field. ... with spin there are extra physical fields present which have observable consequences. ...".

 

In gr-qc/9910099, Chris Doran says: "...

A new form of the Kerr solution

... is global and involves a time coordinate which represents the local proper time for free-falling observers on a set of
simple trajectories. ... The Kerr solution ... is global, making it suitable for studying processes near the horizon. ... the

http://xxx.lanl.gov/abs/astro-ph/9707165
http://www.mrao.cam.ac.uk/~clifford/
http://www.mrao.cam.ac.uk/~clifford/
http://www.mrao.cam.ac.uk/~clifford/
http://www.mrao.cam.ac.uk/~clifford/
http://xxx.lanl.gov/abs/gr-qc/9910099
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time coordinate measured by a family of free-falling observers brings the Dirac equation into Hamiltonian form
... This form of the equations also permits many techniques from quantum field theory to be carried over to a
gravitational backgroundwith little modification. ... ".

 

 

 

If e^2 + a^2 is less than M^2, then D = 0 and

the Outer Event Horizon is at r = r+ = M + sqrt( M^2 - a^2 - e^2)

and

the Inner Event Horizon is at r = r- = M - sqrt( M^2 - a^2 - e^2)

Outside the Outer Event Horizon you can escape the Black Hole, but you must rotate in the same direction as the
Black Hole if you are within the Static Limit outer boundary of

the Ergosphere at r = M + sqrt( M^2 - a^2 cos^2(T) - e^2)

This effect can be said to be due to extreme frame dragging, or to timelike translations becoming spacelike as though
they had been Wick rotated in Complex SpaceTime.

Ergosphere (white), Outer Event Horizon (red), Inner Event Horizon (green), and Ring Singularity (purple) from
Black Holes - A Traveller's Guide, by Clifford Pickover (Wiley 1996).

 

In his paper "Generation and Evolution of Magnetic Fields in the Gravitomagnetic Field of a Kerr Black Hole",
Ramon Khanna says: "... a rotating black hole can generate magnetic fields in an initially un-magnetized plasma. In
axisymmetry a plasma battery can only generate a toroidal magnetic field, but then the coupling of the gravitomagnetic
potential with toroidal magnetic fields generates poloidal magnetic fields. Even an axisymmetric self-excited dynamo
is theoretically possible, i.e. Cowling's theorem does not hold close to a Kerr black hole. Due to the joint action of
gravitomagnetic battery and gravitomagnetic dynamo source term, a rotating black hole will always be surrounded by
poloidal and toroidal magnetic fields (probably of low field strength, though). The gravitomagnetic dynamo source

http://sprott.physics.wisc.edu/pickover/home.htm
http://xxx.lanl.gov/abs/astro-ph/9903091
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may generate closed poloidal magnetic field structures around the hole, which will influence the efficiency of the
Blandford-Znajek mechanism [whereby coupling of the gravitomagnetic potential with a magnetic field results in an
electromotive force that drives currents that may extract rotational energy from a black hole].The "shear-of-space"
driven fraction of a global current can be assessed by a kinematic simulation of a zero-angular-momentum flow. The
major part of the resulting current system is generated and closed in the corona near the hole. In a realistic accretion-
ejection flow, the plasma shear in the ergosphere of a rapidly rotating black hole will be similar to the shear of space.
The current system should therefore have a similar structure ... which means that the energy extracted from the hole is
likely to be deposited in the disk corona.

The Dyadosphere is defined by Remo Ruffini in astro-ph/9811232 as being the region, outside the horizon of a black
hole with an electromagnetic field (EMBH), where the electromagnetic field exceeds the Heisenberg-Euler critical
value E = m^2 c^3 / hbar e (where m and e are the electron mass and charge) for e+ e- pair production. The
Dyadosphere will dissipate in about 10^7 sec, or less than a year. In a very short time on the order of hbar / m c^2 a
very large number of pairs is created there and reaches thermodynamic equilibrium with a photon gas. In the
ensuing enormous Pair-ElectroMagnetic pulse (PEM pulse), a large fraction of the extractable energy of the EMBH
in the sense of will be carried away. The PEM-pulse will interact with some of the baryonic matter of the
uncollapsed material and the associated emission is closely related to the observed properties of GRB sources.
The electromagnetic field of the remnant will further dissipate in the acceleration of cosmic rays or in the propulsion
of jets on much longer time scales. Up to 50% of the mass energy of an extreme EMBH, whose charge is Qmax = R
c^2 / sqrt(G) (where R is the outer horizon radius), can be stored in its electromagnetic field. Even in the case of an
extreme EMBH the charge to mass ratio is one quantum of charge per 10^18 nucleons. A large fraction of the energy
of an EMBH can be extracted by Heisenberg-Euler electromagnetic field pair production. This energy extraction
process only works for EMBH black holes whose irreducible mass is less than 10^6 solar masses. The Dyadosphere
radius is maximized for the extreme case. The Dyadosphere exists for EMBH's with mass larger than the upper limit
for neutron stars, about 3.2 solar masses, all the way up to a maximum mass of 6 x 10^5 solar masses. Correspondingly
smaller values of the maximum mass are obtained for EMBH's with less than the maximal charge of an extreme
EMBH. In the following figure, the red and blue lines are the Dyadosphere radius and Outer Event Horizon radius for
an extreme EMBH, while the gold and purple lines are Dyadosphere radius and Outer Event Horizon radius for an
EMBH with charge Q = 0.01 Qmax.

For EMBH's with mass larger than the maximum value, the electromagnetic field (whose strength decreases inversely
with the mass) never becomes critical. For an EMBH of 10 solar masses, the energy of pairs near the horizon can
reach 10 GeV. For an EMBH of 10^5 solar masses, the energy of pairs never goes over a few MeV. These two values

http://xxx.lanl.gov/abs/astro-ph/9811232
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of the mass are representative of objects typical of the galactic population or for the nuclei of galaxies compatible with
our upper limit of the maximum mass of 6 x 10^5 solar masses. The time scale of the dyadosphere discharge is of the
order of 10^19 sec. Such a time scale is much shorter than the characteristic magnetohydrodynamical time scales. We
expect that the formation of the dyadosphere should only occur during the gravitational collapse itself and in the
process of formation of the EMBH, with the formation of a charge depleted region with an electric field sufficient to
polarize the vacuum. As Ruffini says, "... From a fundamental point of view, the process occuring in the Dyadosphere
represents the first mechanism capable of extracting large amounts of energy from a Black Hole with an extremely
high efficiency. ... Basic energy requirements for gamma ray bursts (GRB), including GRB971214 recently observed at
z = 3.4, can be accounted for by processes occurring in the Dyadosphere.". Ruffini ( along with, in some papers, co-
authors ) discusses The Dyadosphere of Black Holes and Gamma-Ray Bursts in astro-ph/9905071, astro-ph/9905072.,
and astro-ph/0106532.

 

The Maximal Extension of SpaceTime for a Black Hole with e^2 + a^2 is less than M^2 is shown in Figure 12.4
from General Relativity by Robert M. Wald (Chicago 1984):

Wald says: "... Region I ... is the asymptotically flat region covered in a nonsingular fashion by the original coordinates
with r greater than r+. By extending through the Coordinate Singularity at r = r+, we obtain Region II representing a
Black Hole, Region III representing a White Hole, and Region IV representing another asymptotically flat region ...
However, ... instead of encountering a true singularity at the Top Boundary of Region II and the Bottom Boundary of
Region III, we encounter merely another Coordinate Singularity at r = r-. Thus, we can extend Region II through r = r-
to obtain Regions V and VI. These regions contain the Ring Singularity at SIGMA = 0 and ... [ as in the case in which
e^2 + a^2 is greater than M^2] ... one can pass through the ring singularity to obtain another asymptotically flat Region
VI' with r going to negative infinity. (In this asymptotically flat Region VI' the Ring Singularity is a naked singularity
of negative mass. ... ) One may then continue to extend the ... SpaceTime upward ad infinitum to obtain a Region VII,
identical in structure to Region III, and obtain Regions VIII and IX, identical in structure to Regions IV and I, etc.
Similarly, one may extend ... downward ad infinitum. ... Thus, an observer starting in Region I ... may cross the Event
Horizon at r = r+ and enter the Black Hole Region II. ... the observer may pass through the Inner Horizon r = r-
(which is a Cauchy Horizon for the hypersurface S ... ), thereby entering Region V or VI. From there, he may ... pass
through the Ring Singularity to a new asymptotically flat Region V' or VI', or he may enter the White Hole Region
VII and from there enter the new asymptotically flat Region VIII or IX. From there he may enter the new Black Hole
associated with these asymptotic regions, and continue his journey. ..."

Is such a journey physically reasonable?

http://xxx.lanl.gov/abs/astro-ph/9905071
http://xxx.lanl.gov/abs/astro-ph/9905072
http://xxx.lanl.gov/abs/astro-ph/0106532
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As Wald says, "... we would, in general, expect a complicated dynamical evolution which only settles down to a
stationary geometry at late times ... Thus, we are not in a position to follow the dynamical evolution of the
gravitational collapse of a body which forms a Kerr Black Hole and thereby determine the detailed SpaceTime
geometry inside the Black Hole. ...", so we really don't know the answer.

Wald is pessimistic, saying: "... there is good reason to believe that in a physically realistic case ... the Cauchy Horizon
r = r- ... will become a true, physical singularity ...".

Wald's pessimism is supported by Hod and Piran in gr-qc/9803004, who "... study the inner-structure of a charged
black-hole which is formed from the gravitational collapse of a self-gravitating charged scalar-field ...". According to
Physics News Update 386-1, Hod and Piran "... have now supported previous indications showing that these Cauchy
horizons are unstable; small disturbances in the black hole instantly transform them into singularity regions. In fact,
their calculations suggest that generic black holes contain two singularities that are connected to each other so that all
infalling matter reaches one or the other. ..."

However, I do not agree that the results of such calculations, which due to computational difficulty deal with very
simplified structures, are applicable in all physically reasonable cases. Therefore, I am optimistic that such a journey
might be physically reasonable.

 

Such a journey goes through 3 Regions inside Event Horizons,

such as for example, Regions II, VI, and VII.

Also, there is

the possible journey through the Ring Singularity

such as from Region VI to Region VI' and back to Region VI.

 

 

If e^2 + a^2 = M^2, then D = 0 at r = M the Outer and Inner Event Horizons coincide.

 

If e^2 + a^2 is greater than M^2, then D = 0 implies that r at the Event Horizon is Complex

and the only singularity is the Ring Singularity at z = 0 and x^2 + y^2 = a^2, which is then a Naked Singularity in that
the Kerr-Newman metrics are not strongly asymptotically predictable.

Hawking and Ellis, in The LargeScale Structure of Space-Time (Cambridge 1973), show the Maximal Extension of
SpaceTime at the Black Hole Ring Singularity (whether e^2 + a^2 is greater than, equal to, or less than M^2).

http://xxx.lanl.gov/abs/gr-qc/9803004
http://www.aip.org/enews/physnews/1998/split/pnu386-1.htm
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and say that:

The metric in the (x,z) SpaceTime is extended through the Ring Singularity to the (x',z') SpaceTime, with
the entire maximally extended SpaceTime having coordinates (r, Theta, Phi, t) (abbreviated to (r,T,P,t).
The metric in the (x,z) region has Positive r, while the metric in the (x',z') region has Negative r.

At large Negative values of r, the SpaceTime is asymptotically flat but with Negative Mass.

For small Negative values of r near the Ring Singularity, the circles (r = constant, T = constant, t =
constant) are Closed Timelike Curves that can be deformed to pass through any point of the extended
SpaceTime.

Robert Forward, in Indistinguishable from Magic (Baen 1995), describes SpaceTime travel through the Ring
Singularity. Since Closed Timelike Curves can be deformed to pass through any point of the extended SpaceTime. As
Forward says, "... by making and opening [Ring Singularities] in orbit around distant stars we can travel from one star
system to another by merely popping into the [Ring Singularity] in our solar system and popping out again in another
[Ring Singularity] around some distant star system.

As Kip Thorne says, in Black Holes and Time Warps (Norton 1994), quoting Tom Roman, "... If ... one [can] travel
over interstellar distances far faster than light, ... one can also ... travel backward in time ...", so Forward's Ring
Singularity SpaceTime travel is travel in both Space and Time.

Forward also describes SpaceTime travel by SpaceTime Tunnel as proposed by Mike Morris and his teacher Kip
Thorne, who call a SpaceTime Tunnel a Wormhole. As Thorne says, " ... Einstein's field equation predict[s] that ... left
to [its] own devices ... [a SpaceTime Tunnel] ... opens up briefly, and then pinches off and disappears - and its total life
span from creation to pinch-off is so short that nothing can travel through it, from one mouth to the other. ... the only
way to hold the [SpaceTime Tunnel] open is to thread [it] with with some sort of material that pushes [its] walls apart.
... such material ... must have a Negative average energy density, as seen by a light beam travelling through it. ..."

As Don Page remarked to Morris and Thorne, Proposition 9.2.8 of the book of Hawking and Ellis shows that any
SpaceTime Tunnel requires such Negative Material to hold it open.

Since Ring Singularity SpaceTime travel goes from our ordinary Positive Mass (x,z) region of SpaceTime through the
Negative Mass (x'z') region and then back to our ordinary region, Ring Singularity SpaceTime travel is consistent
with Morris-Thorne SpaceTime Tunnel travel with the tunnel being held open by Negative Material.

Thorne discusses other possibilities for getting Negative Material to hold open a SpaceTime Tunnel, such as ZPF
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vacuum fluctuations, which Hawking has shown to have Negative average energy density near the horizon of a Black
Hole (thus allowing the Black Hole to decay). However, Gunnar Klinkhammer, a student of Thorne, has shown that
vacuum fluctuations in flat SpaceTime can never have Negative average energy density. Such vacuum fluctuations
must occur in suitably curved SpaceTime.

Therefore, I think that SpaceTime travel is most likely to be done by Ring Singularity, as was shown in the movie
StarGate

that linked the StarGate to the Giza Pyramids (image from the CD-ROM Secrets of StarGate (Le Studio Canal 1994)).
( Compare a GraviPhoton 2-Torus Ring Ship. )

As Jack Sarfatti says:

"... This may be the real meaning of The Whale that swallowed up Jonah and spat him out
again ..."

 

Shinkai and Hayward, in gr-qc/0205041, say: "... We study numerically the stability of Morris & Thorne's first
traversible wormhole, shown previously by Ellis to be a solution for a massless ghost Klein-Gordon field. Our code
uses a dual-null formulation for spherically symmetric space-time integration, and the numerical range covers both
universes connected by the wormhole. We observe that the wormhole is unstable against Gaussian pulses in either
exotic or normal massless Klein-Gordon fields. The wormhole throat suffers a bifurcation of horizons and either
explodes to form an inflationary universe or collapses to a black hole, if the total input energy is respectively negative
or positive. As the perturbations become small in total energy, there is evidence for critical solutions with a certain
black-hole mass or Hubble constant. The collapse time is related to the initial energy with an apparently universal
critical exponent. For normal matter, such as a traveller traversing the wormhole, collapse to a black hole always
results. However, carefully balanced additional ghost radiation can maintain the wormhole for a limited time.

http://www.imdb.com/Title?Stargate+(1994)
http://www.arxiv.org/abs/gr-qc/0205041


Finkelstein Black Hole Kerr Newman

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/BlackHole.html[4/16/18, 1:38:49 AM]

The black-hole formation from a traversible wormhole confirms the recently proposed duality between them. The
inflationary case provides a mechanism for inflating, to macroscopic size, a Planck-sized wormhole formed in
space-time foam. ...".

 

Maybe StarGates for Information carried by Gamma Rays could be built from SuperHeavy Ring-Shaped Nuclei, as
described by Robert Forward in Indistinguishable from Magic (Baen Books 1995):

 

As Wald says in General Relativity (Chicago 1984),

if e^2 + a^2 is greater than M^2, the Kerr-Newman metrics do not describe the usual
Gravitational Black Holes resulting from Gravitational curvature of SpaceTime.

Such Kerr-Newman metrics do describe Compton Radius Vortices

and

the Gyromagnetic Ratio of a Kerr-Newman Black Hole is 2, the same as the Gyromagnetic
Ratio of a spin 1/2 Electron.

For a spin 1 particle, with Mass m, Electric Charge Q, Magnetic Moment M, and Angular Momentum L,

M / L = Q / 2m

so that its Gyromagnetic Ratio is 1. (see, for example, Leighton, Principles of Modern Physics, page 186, McGraw-Hill
1959).

According to pages 883 and 891-892 of Misner, Thorne, and Wheeler (Gravitation, Freeman 1973), a Kerr-Newman
Black Hole Mass m, Electric Charge Q, Magnetic Moment M, and Angular Momentum L,

M / L = Q / m = 2 (Q / 2m)

so that a Kerr-Newman Black Hole has Gyromagnetic Ratio 2, or, equivalently, spin 1/2.
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Since the charge-to-mass ratio e / M of the Electron is about 10^21

the Electron can be considered to be a Compton Radius Vortex.

 

Since the charge-to-mass ratio (in geometric units) e / M of the Proton is about 10^18

the Proton can be also considered to be a Compton Radius Vortex, although its internal structure, with 3 valence
Quarks, is more complicated than that of the Electron.

 

The Pion can also be described in terms of Compton Radius Vortex.
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In 1997, David Finkelstein and his wife Shlomit visited India, where
Shlomit took this picture:

http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
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In 1962, David wrote (with Jauch, Schiminovich, and Speiser) the first Quaternion-SU(2) paper about Massive
Charged Weak Bosons.

 

 

I learned about Clifford Algebras from studying under David Finkelstein at Georgia Tech since around 1981. Both
David Finkelstein and I use the the Periodicity-8 tensor product Cl(N) = Cl(8) x ...N/8 times... x Cl(8)) in our physics
models. With respect to his model, David Finkelstein says "... An assembly with Clifford statistics we call a squad.
The Spinorial Chessboard shows how the dynamics, a large squad of chronons, can spontaneously break down into a
Maxwellian assembly of squads of 8 chronons each. Squads of 8 are special this way. ...". Also, see, for example, the
paper hep-th/0009086, Clifford Algebra as Quantum Language, by James Baugh, David Ritz Finkelstein, Andrei
Galiautdinov, and Heinrich Saller, and the paper by D. Finkelstein and E. Rodriguez, The quantum pentacle,
International Journal of Theoretical Physics 23, 887-894 (1984).
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http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://www.physics.gatech.edu/people/faculty/dfinkelstein.html#Research
http://xxx.lanl.gov/abs/hep-th/0009086
http://xxx.lanl.gov/abs/hep-th/0009086
http://xxx.lanl.gov/abs/hep-th/0009086
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Tony's Home

 

GRW Dynamical Decoherence
and

Electron Micron-Scale GravitoEM Induction Region phenomena

Proton Nanometer-Scale

 | My Version | Some Other Versions |

| GRW decoherence can be compared to Zizzi Self-Decoherence. |

My version of the GRW mechanism, described here, is not standard. GRW was devised by Ghirardi, Rimini, and
Weber to explain why large objects behave classically, and not like fuzzy quantum superpositions. The GRW model is
based on a process of Dynamical Decoherence of Quantum States, whereby every Particle in the Universe acts, once in
each time interval of characteristic period Tgrw, to Decohere the Quantum Coherent Superpostion State of every
particle within characteristic distance a_grw. Adrian Kent, in gr-qc/9809026, says: "... The parameters a_grw and
Tgrw are to be thought of here as new constants of nature. GRW originally suggested a_grw = 10^(-5) cm and Tgrw
= 10^15 sec ...".

What the distance a_grw means to me is the spatial range within which a single elementary particle can
maintain a Quantum Superposition of States.

What the time Tgrw means to me is how long a single elementary particle can maintain a Quantum
Superposition of States before the Superposition undergoes GRW Decoherence, transforming the Superposition

of States into many States, each of which is an Independent World of the Many-Worlds, and no longer in
superposition with any of the others.

In my version of GRW, a_grw and Tgrw are calculable properties of elementary particles.

Since the Electron is the most stable massive elementary particle, and is widely distributed throughout the plasmas,
ions, and atoms of our Universe, it is useful to

calculate a_grw and Tgrw for the Electron, using its properties as a Compton Radius Vortex.

The range within which a single Electron can maintain a Superposition of States is the Micron-Scale spatial range of
its GravitoEM Induction Region Virtual Gravitons, so that

the GRW range for an Electron is a_grw = 1 micron.

The time during which a single Electron can maintain a Superposition of States is also determined by the Micron-Scale
range of its GravitoEM Induction Region Virtual Gravitons, not for Gravitons going outward from the Compton
Radius Boundary of the Electron, but for Gravitons moving inside the Compton Radius Booundary of the Electron.

Since the Compton Radius Vortex structure of the Electron is the structure of a Kerr-Newman Black Hole, and since at
the Static Limit Outer Boundary of the Ergosphere of the Kerr-Newman Black Hole the Exterior Time dimension

http://xxx.lanl.gov/abs/gr-qc/9809026
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becomes Spacelike, an Interior Graviton travelling inside the Static Limit Outer Boundary of the Ergosphere sees
time and space interchanged from time and space outside the Compton Radius Black Hole Electron.

The speed of light Outside the Ergosphere is the reciprocal of the speed of light at the Ergosphere, so that Tgrw should
be the time it would take a graviton moving at c_ergosphere to travel, while inside the Compton Radius Black Hole,
the micron distance that is the range of the GravitoEM Induction Region Virtual Gravitons.

Now calculate c_outside in terms of the micron scale of a_grw:

c_outside = 3 x 10^10 cm/sec x (1/a_grw) micron/cm = c/a_grw = 3 x 10^14 micron/sec,

Then we have c_ergosphere = 3 x 10^14 sec/micron, so that

the GRW time for an Electron is

Tgrw = c / a_grw = 3 x 10^14 sec

and the Interior Gravitons effectively act as little internal clocks for the Electron.

 

What happens within the region a_grw during the time Tgrw, and at the end of Tgrw?  

Take the case of a single particle, and let time flow left to right. Start with a particular State, denoted by -----. Then,
let the Superposition of Possible States build up as illustrated by bifurcation into different possible future worlds, each
also denoted by -----, and let the States between the blue lines represent the States at time Tgrw.

During the Superposition before the time Tgrw is reached, the red loops indicate Interactions among the States of the
Superposition.

At time Tgrw, denoted by the States between the blue lines, the States become independent and are no longer in
Superposition, so they are no longer interacting with each other, so that

after time Tgrw, each State evolves on its own as an Independent World of the Many-Worlds, and one such
Independent State is shown in the above figure (the others being in Other Worlds).

 

The above figure is oversimplified, especially in that each State is represented by -----, which appears to be at a fixed
time, while in fact each State is itself an Interaction between the Past Worlds of the Many-Worlds from which it could
have come, represented by -----, and the Future Worlds of the Many-Worlds to which it could go, represented by -----,
as shown in the following diagram:

-----                   -----
----- -----       ----- -----
-----                   -----
-----                   -----

...   ----- ----- ----- ----- -----   ...
-----                   -----
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-----                   -----
----- -----       ----- -----
-----                   -----

 

During the Superposition before the time Tgrw is reached, the red loop Interactions modify the various Basins of
Attraction of the Quantum Potential Landscape. This is how Sarfatti back-action of the Configuration on the
Quantum Potential occurs. If the Superposition involoves 2^N States, the 2^N States can be naturally described in
terms of Clifford Algebras.

 

All the above is for a single Electron.

What about other elementary particles?

Their a_grw and Tgrw are determined by the GravitoEM Induction Regions.of their Compton Radius Vortex
Structures.

What about N Particles in Coherent Superposition?

The total time for which N coherent particles can maintain Superposition is Tgrw / N.

 

For an Electron with a_grw = 1 micron = 10^(-4) cm and Tgrw = 3 x 10^14 sec,

a One-Electron System will only be Localized by Dynamical Decoherence about every 10^7 years

and

a micron-sized System with Avogadro density of Electrons (as for Hydrogen atoms), 6 x 10^23 Electrons/cm^3 = 6 x
10^11 Electrons/micron^3, would be Localized by GRW in times on the order of 200 sec.

 

 

Interactions during the Superposition before the time Tgrw is reached act to modify the
various Basins of Attraction of the Quantum Potential Landscape, and therefore can influence
Fate by selecting which of the Many-Worlds in the AllSpaces will experience in the Future.  

 

Compare Elementary Particle GRW Dynamical Decoherence with Quantum Consciousness in
the Brain.

 

Proton Nanometer-Scale
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Just as an Electron has a_grw = 1 micron = 10^(-4) cm and Tgrw = 3 x 10^14 sec,

a Proton has a_grw = 1 nanometer = 10^(-7) cm

and the GRW time for a Proton is

Tgrw = c / a_grw = 3 x 10^17 sec.

The Proton Tgrw is:

the GRW time used by Jack Sarfatti in his model of universe/human consciousness connection; and
the GRW time for the nanometer range-scale of tubulin-electron cages in the tubulin-electron models of
consciousness in the human brain.

 

 

 

Different people see GRW in Different Ways:

| Sarfatti | Gisin and Percival | Kent |

 

Jack Sarfatti agrees in part with my view, but (as of 16 December 1998) his view differs from mine in some respects.
For instance, he says "... because of the two-way relation between wave and particle, Tgrw is the time it takes for the
coherent landscape to form. As it is forming all of the basins are in nonlocal communication with each other. ... This
co-evolution is erased by any form of environmental decoherence which erases the self-organization. If you shield out
the random heat sources you will still eventually erase by the Penrose process. ...". From his point of view, the process
of co-evolution is incomplete unless it proceeds for the full time Tgrw, and is destroyed if it is terminated before time
Tgrw. Therefore, he maintains that Abstract Thought Consciousness exists only for N smaller than the intersection of
the Tgrw and Penrose-Hameroff process T_N curves of the Quantum Consciousness TimeGraph. His views are set out
more fully on the web, for example in the Quantum-Mind Archive, and the web versions of his views will probably be
more current than the above summary as of 16 December 1998.

As of March 2000, Jack Sarfatti has developed a model linking GRW with the Hubble constant, resulting in Tgrw = 4
x 10^17 sec, which is close to Tgrw for protons and tubulin-electron cages.

 

 

Gisin and Percival have formulated a GRW-type theory in terms of a stochastic version of the Schrodinger equation:
Quantum State Diffusion: from Foundations to Applications, quant-ph/9701024. The New Scientist of 27 April 1997,
pages 38-41, has an article by Mark Buchanan entitled Crossing the Quantum Frontier that describes and compares
GRW and Quantum State Diffusion (QSD). According to it, "... Ghirardi, Rimini, and Wheeler [GRW] proposed ...
[that] very rarely - once every 100 million years [about 3 x 10^15 seconds] or so - the wavefunction of a single particle
collapses and becomes localised to a tiny region. This change scarcely affects single particles, but has a huge effect on
big things. A ... cat ... contains some 10^27 particles. ... There are so many particles that it is overwhelmingly likely

http://www.stardrive.org/
http://www.stardrive.org/
http://listserv.arizona.edu/lsv/www/quantum-mind.html
http://www.stardrive.org/
http://xxx.lanl.gov/abs/quant-ph/9701024


GRW Many-Worlds Superposition and Decoherence

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GRW.html[4/16/18, 1:38:51 AM]

that the wave function of at least one particle will collapse within just 10^(-12) seconds. ... because the particles ...
interact with one another, their wave functions are entangled ... the collapse in one particle instantaneously triggers a
collapse in all the others. ... in the GRW scheme,. ... it's difficult to imagine what might cause [the localizations]. ...
Gisin and Percival suggest [that the localizations are caused by random fluctuations and] that the random fluctuations
happen over very short periods, so that the state of a quantum system follows a sort of Brownian motion. ... Just as in
the GRW theory, collapse happens very slowly for single particles, but very quickly for big ones. It works in much the
same way. ... Percival and Gisin believe that it may soon be possible to detect these fluctuations in the laboratory. ... In
1992, Mark Kasevich and Steven Chu of Stanford University directed two beams of sodium atoms along different
paths some 15 centimeters long, and found the pattern expected from normal quantum theory. So the fluctuations - if
present - didn't have noticeable effects. These experiments would be sensitive enough to detect the fluctuations if they
take place in around 10^(-44) seconds. But the fluctuations may well be more rapid yet. ... [improved experiments}
should provide a more sensitive probe within the next few years. ... If the [QSD] fluctuations are detected, these new
theories [QSD] will undoubtedly displace ordinary quantum theory, Theoretical physicist Roger Penrose of Oxford
University ... points out ... that ... the universe exists in a superposition of states with different mass distributions. ... ...
a Universe in this [superposition] would be unstable, and would fall naturally into one state or the other, eliminating
the superposition ... the decay would be more rapid for superpositions involving more widely differing distributions of
mass ... These ideas would achieve the same ...[results]... as Gisin and Percival's theory, but would also make a real
connection to the theory of gravity. ...".

Gisin says, in the Gisin-Percival paper: "... the quantum world takes advantage of random chance to evolve into one,
among many possible, classical looking state of affair ... Notice the similarity with biological evolution: there the
randomness is provided by the accidental (another world for random) mutations and Nature takes advantage of these
fluctuations to produce order ... in a stochastic version of the Schrodinger equation the fluctuations ... could be
independent of the environment, the latter taking advantage of the fluctuation to shape the physical system. ..."

Percival says, in the Gisin-Percival paper: "... The stochastic theories of quantum mechanics, like quantum state
diffusion, are analogous to the mathematical theories of biological evolution of the 1940s. In each case the mechanism
is clear, but the cause of the stochastic fluctuations is not. ...".

 

Adrian Kent, in gr-qc/9809026, says: "... Griffiths, Omnes, Gell-Mann and Hartle ... have set out a consistent (or
decoherent) histories interpretation of quantum theory based on particular choices of criteria ... considered as a finished
product, the consistent (or decoherent) histories interpretation must, I believe, be judged a failure as a scientific theory.
... it is unable to account for the simplest predictions or retrodictions, or to explain the success of Copenhagen quantum
mechanics or classical mechanics. ... The key scientific problem in quantum histories approaches is to find some set
selection rule, probabilistic or deterministic, sufficiently strong that it allows classical mechanics, Copenhagen quantum
mechanics, and quantum field theory to be derived within characterisable domains of validity. ...

... [B]y going outside the consistent histories framework, and deviating from standard quantum mechanics, a solution
to the nonrelativistic set selection problem can be found, by reinterpreting dynamical collapse models of Ghirardi-
Rimini-Weber type in the framework of quantum histories. Encouragingly from the point of view of relativistic
generalisation, the quantum histories framework includes covariantly defined notions of event. ... A covariantly defined
set selection rule, which picks out generally inconsistent sets and reduces to something resembling a dynamical
collapse model in the non-relativistic limit, would be a particularly attractive way of solving the deep problem of
interpreting quantum theory in the cosmological context, since it need not necessarily require any great conceptual
revolution that threatens the successes of our present theories or (most of) their fundamental principles. It would, of
course, disagree at least subtly with the predictions of standard quantum theory ... but then, if nature really has chosen
to make fundamental use of the notion of a quantum event, it would seem uncharacteristically tasteless to have done so
in a way that leaves such events entirely undetectable. ...

... Ghirardi-Rimini-Weber's spontaneous localisation or quantum jump model ... is the ur-model of modern dynamical
collapse theories. In an appropriate limit, it leads to one of a class of Markovian stochastic differential equations

http://xxx.lanl.gov/abs/gr-qc/9809026
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which define testable alternatives to the Schrodinger equation. ...

... the GRW model defines a probabilistic set selection rule for a quantum histories formulation based on unsharp
events. The set is selected by the choice of decompositions together with the random choice of Poisson times; its
histories are given by sequences of unsharp events ... at the chosen times. ... The selected sets ... are not consistent ...
which is why the models disagree with standard quantum theory. ...

"... The parameters a_grw and Tgrw are to be thought of here as new constants of nature. GRW originally suggested
a_grw = 10^(-5) cm and Tgrw = 10^15 sec ...".

 

  

Tony's Home

......
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Tony Smith's Home Page

 

Gamma Ray Bursts

may be formed by CannonBall pulses of Accreting Matter in SuperNova explosions. In A CannonBall Model of
Gamma-Ray Bursts: SuperLuminal Signatures (astro-ph/0008474), Dar and De Rujula say: "... A core-collapse SN
results in a compact object and a fast-rotating torus of non-ejected fallen-back material. ... the long-duration gamma
ray bursts (GRBs) and their afterglows are produced by highly relativistic jets emitted in supernova explosions. We
propose that the result of the event is not just a compact object plus the ejecta: within a day, a fraction of the parent
star falls back to produce a thick accretion disk. The subsequent accretion ...(not shown [in the above figure]) generates
jets and constitutes the GRB "engine", as in the observed ejection of relativistic "cannonballs" of plasma by
microquasars and active galactic nuclei. The GRB is produced as the jetted cannonballs exit the supernova shell
reheated by the collision, re-emitting their own radiation and boosting the light of the shell. They decelerate by
sweeping up interstellar matter, which is accelerated to cosmic-ray energies and emits synchrotron radiation: the
afterglow. We emphasize here a smoking-gun signature of this model of GRBs: the superluminal motion of the
afterglow ...".

In GAMMA-RAY BURSTS AND THE SOCIOLOGY OF SCIENCE, hep-ph/0306140, Alvaro de Rujula says: "... I
discuss what we have learned about Gamma-Ray Bursts (GRBs) by studying their afterglows, and how these are
interpreted in the generally-accepted fireball model of GRBs, as well as in the generally-unaccepted cannonball model
of the same phenomena. ... Some three times a day, on average, gamma-ray bursts (GRBs) reach the upper
atmosphere from isotropically distributed sky locations. Much of their energy is in photons of a few hundred keV,
with a total fluence of 10^(-6) erg s^(-1), give or take a couple of orders of magnitude. GRB durations range from tens
of milliseconds to hundreds of seconds, with varied time structures generally consisting of fast rising and declining,
isolated or partially-superimposed pulses. The distribution of GRB durations is bimodal, with a trough at [about]
2 s, separating "short" from "long" GRBs ... GRBs are a highly-beamed but relatively- small fraction of the
energetic budget of a supernova (SN) explosion. ... Our information about the once totally mysterious gamma-ray
bursts increased spectacularly in the past few years. The rapid directional localization of GRBs by the satellites
BeppoSAX, Rossi and by the Inter-Planetary Network of spacecrafts led to a flurry of progress. The crucial discovery
... was the existence of "afterglows" (AGs) of long-duration GRBs: not surprisingly, a GRB "event" does not end as
the gamma-ray flux becomes undetectably small. The source continues to emit light at all smaller observable
frequencies, ranging from X-rays to radio waves, and to be observable for months, or even years. The fact that these
remaining emissions can be very well localized in the sky has led to the discovery of the GRBs' host galaxies ... the
measurement of their redshifts ... that verified their cosmological origin; the identification of their birthplaces -
mainly star formation regions in normal galaxies - and the first evidence for a possible association (in time and
location) between GRBs and supernova explosions .... that of GRB 980425 and the supernova SN1998bw. ... The fact

http://gcn.gsfc.nasa.gov/gcn/
http://xxx.lanl.gov/abs/astro-ph/0008474
http://xxx.lanl.gov/abs/astro-ph/0008474
http://xxx.lanl.gov/abs/astro-ph/0008474
http://xxx.lanl.gov/abs/hep-ph/0306140
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that the progenitors of long GRBs are core-collapse SNe, long advocated in the CB model, has received
spectacular support after this talk was delivered ... the CB model explains well and in an extremely simple fashion
practically all aspects of the data on long-duration GRBs. ... So far, the CB model has encountered no problems in its
confrontation with data.

It is in its confrontation with humans that the model fares the worst. ... a ... referee ... reports: "The claim that the CB
model works better than the standard fireball models is not made in a way that would convince any objective reader".
He does not bother to say why. To me this sounds as being impermeable to facts. Finally, we complain to the editor,
who responds: "I have no claim to infallibility". My colleagues and I have written some 18 papers on GRBs in the CB
model, the first four of which were rejected on grounds very similar to the above. That is, not once on the basis of
scientific critique. This is very discouraging. One is tempted to entitle all of one's papers on the subject "Mission
Impossible". ... In other realms of science the existence of a sensible model challenging the standard lore would be
very welcome, as opposed to olympically ignored. Viki Weisskopf used to say "Physics is best done in a hostile
environment". Surely my coauthors and I are, in this sense, obliged to quite a few ominous and anonymous colleagues.
But we would not have been able to survive the environment for long, had we not held prior tenured positions. ...".

| 920229 | 920622 | 940217 | 970111 | 970228 | 970508 | 971214 | 990123 |

Some may be at Cosmological Distances.

Some are at SuperNovas in other Galaxies.

Some may be in our Milky Way Galaxy.

Some may be related to CETI.

Here is a discussion of how GRBs might cause extinctions of ( some? all? ) intelligent life in our Galaxy.

GRBs have many interesting characteristics.

Gamma Rays may be related to Thunderstorms, Jets, Sprites, and Elves.

 

Gamma Ray Burst sources (GRBs) were discovered in the 1960s by U. S. and Russian
satellites searching for nuclear explosions.

http://gcn.gsfc.nasa.gov/gcn/
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(from Sky and Telescope, September 1996)

 

astro-ph/0106574, by Djorgovski, Frail, Kulkarni, Sari, Bloom, Galama, Harrison, Price, Fox,
Reichart, Yost, Berger, Dierks, Goodrich, and Chaffee, is a good summary of the status of

GRB research as of June 2001.

Some GRBs are located very near X-ray sources, optical sources, radio
sources, or distant galaxies.

 

If the distant galaxies are where the GRBs are located, then the GRBs must be very energetic. GRB971214 is near a
galaxy that is about 12 billion light years from Earth and, in the 7 May 1998 issue of Nature, Kulkarni et. al. estimate
that the distance redshift z = 3.42 implies an energy of 3x10^53 erg in gamma-rays alone, if the emission is isotropic.

(GRB 9901023 may have been even more energetic.)

Kulkarni et. al. sat that the most likely source of such energy is the Pair-ElectroMagnetic Pulse (PEM Pulse) in the
Dyadosphere of a Black Hole.

Remo Ruffini, Bianco, Fraschetti, and Xue, in astro-ph/0106532, say: "... Given the very accurate data from the
BATSE experiment and RXTE and Chandra satellites, we use the GRB 991216 as a prototypical case to test the
EMBH theory linking the origin of the energy of GRBs to the electromagnetic energy of black holes. The fit of the
afterglow fixes the only two free parameters of the model and leads to a new paradigm for the interpretation of the
burst structure, the IBS paradigm. ... in GRBs we can distinguish an injector phase and a beam-target phase.

The injector phase includes

the process of gravitational collapse of a progenitor star to a black hole endowed with electromagnetic structure

http://xxx.lanl.gov/abs/astro-ph/0106574
http://www.cnn.com/TECH/space/9805/06/space.explosion/
http://www.cnn.com/TECH/space/9805/06/space.explosion/
http://xxx.lanl.gov/abs/astro-ph/0106532
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(EMBH),
the formation of the dyadosphere and
the associated phenomena of vacuum polarization as well as the different eras ...

era I corresponds to the ... pair-electromagnetic ... PEM pulse,
era II to the engulfment of the baryonic matter of the remnant and
era III the ... pair-electromagnetic-baryonic ... PEMB pulse.

The injector phase terminates at the point where the plasma transparency condition is reached and the ... proper-gamma
ray burst ... P-GRB is emitted.

The beam-target phase addresses the interaction of the ... afterglow ... ultra-high energy baryons ... ABM pulse,
namely the beam generated during the injection phase, with the ... interstellar medium ... ISM as the target. It gives rise
to

the extended afterglow peak emission ... E-APE ... and
the decaying part of the afterglow.

... It leads as well to a reconsideration of the relative roles of the afterglow and burst in GRBs... Such differentiation
leads to a natural possible explanation of the bimodal distribution of GRBs observed by BATSE. The agreement with
the observational data in regions extending from the horizon of the EMBH all the way out to the distant observer
confirms the uniqueness of the model. ... The intrinsic simplicity of the EMBH model of GRBs, shown here to depend
only from two parameters, offers an unique opportunity to use GRBs as "standard candles" in cosmology. ...".

 

The cosmological distance of such GRBs depends on the validity of the
identification of the GRB with the source or galaxy that is measured,
usually by redshift, to be distant.

 

 

GRB 970228:

On 28 February 1997, the Beppo-SAX satellite observed a GRB and an X-ray source near the position of the GRB.
Within a day, Paradijs, Groot, and Galama made an image of that part of the sky, using telescopes at the Canary
Islands. Eight days later, they made a second image, and found that one point of light had faded. On 13 March 1997,
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they looked at the faded object (Optical Transient) with ESO's 3.5 meter telescope at La Silla, Chile, and found a small
dim galaxy (Extended Soutce). If in fact the galaxy is the X-ray source, and if in fact the X-ray source is the GRB,
then it would be established that the GRB is in a distant galaxy, at cosmological distances. An article about the
observations of Paradijs et. al. is in Science 275 (21 March 1997) 1738. A Hubbble Space Telescope press release on
16 September 1997 described observations made on 5 September 1997 of the Optical Transient and Extended Source,
stating:

"1. The continued visibility of the [Optical Transient identified with the burst], and the rate of its decline over time,
support theories that the light comes from a gamma-ray burst in a "relativistic" fireball (expanding at the speed of
light) located at extragalactic distances. A burst in our galaxy, at the observed brightness, would have been slowed by
the interstellar medium within the first few weeks, and faded from sight by now.

2. The observations contradict earlier claims [such at those stated in Caraveo, Mignani, Tavani, and Bignami, and in
Sky and Telescope weekly news bulletin of 19 April 1997] that the gamma-ray burst is moving against the sky
background [proper motion]. Had proper modtion been detected, the gamma-ray burst would have had to be no further
away than about 30,000 light-years, or about the distance to the center of the galaxy.

3. The fuzzy companion object the fireball is embedded in [the ExtendedSource] - as first confirmed by Hubble in
March 26 observations - has not noticeably faded. This means it is not a relatively nearby nebula produced by the
explosion, but in all likelihoos a host galaxy.

4. Since the burst did not occur at the center of the host galaxy, but near its edge, the gamma-ray burst phenomenon is
not related to activity in the nucleus of a galaxy. The Hubble observations support the "fireball" model for a gamma-
ray burst.

These observations are consistent with colliding neutron stars creating the fireball, but do not require it. "

A DISTANCE that is NOT DEPENDENT on IDENTIFICATION of a GRB with an OPTICAL SOURCE MUST
come from OBSERVATION of the GAMMA RAYS THEMSELVES. In astro-ph/9705128, Hurley et. al. attempt to
calculate a lower bound on the distance of the 28 February 1997 GRB by looking at the arrival times of the signal at
different satellites (Ulysses and SAX). They compare those time differences with the time differences due to plane-
wave arrival times from the direction of the GRB. If the GRB source has a spherical curved wave-front, then you can
determine the distance to the GRB source. They find that the wave-front is consistent with a plane wave (infinite
distance) and at least has radius of curvature greater than 11,000 AU. However, their method does not apply if a GRB
source does not produce a spherical curved wave-front..

Francisco J. Castander and D. Q. Lamb, in astro-ph/ 9803324 (30 Mar 1998), The Galactic Extinction Toward GRB
970228 and Its Implications, say: " The IRAS 100 micron image of the GRB 970228 field shows that the amount of
galactic dust in this direction is substantial ... if the extended source in the burst error circle is extragalactic and
therefore lies beyond the dust in our own galaxy, its optical spectrum is very blue: its observed color ... is consistent
only with a starburst galaxy, an irregular galaxy at z >1:5, or a spiral galaxy at z >2. On the other hand, its observed
color and surface brightness ... are similar to those expected for the reflected light from a dust cloud in our own
galaxy, if the cloud lies in front of most of the dust in this direction."

GRB 970508:

Observations of another GRB on 8-10 May 1997 were reported by Sky and Telescope in its weekly news bulletin of
16 May 1997 and in IAU Circular 6655. "On May 8th BeppoSAX pinpointed a gamma-ray burst in the far-northern
constellation Camelopardalis.Within hours, Howard E. Bond (Space Telescope Science Institute) imaged the burst's
environs with the Kitt Peak 36-inch reflector. Returning to the field the next night, he found that one starlike point had
brightened by about 1 magnitude (a 2.5-fold increase). Subsequent observations by researchers worldwide found that
the variable "star" peaked around May 10th at 20th magnitude and has since faded.The variable lies at the same
position as the GRB to the accuracy with which this can be determined --about one arcminute. ... Caltech astronomers
[obtained] a decent spectrum with the Keck II telescope on Mauna Kea. This spectrum shows the fingerprint of

http://www.sciencemag.org/
http://oposite.stsci.edu/pubinfo/PR/97/30.html
http://oposite.stsci.edu/pubinfo/PR/97/30.html
http://xxx.lanl.gov/abs/astro-ph/9707163
http://www.skypub.com/news/news.html
http://xxx.lanl.gov/abs/astro-ph/9705128
http://www.skypub.com/news/news.html
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intervening material, which has selectively absorbed light of certain wavelengths. The absorptions appear to be caused
by iron and magnesium ions, but at wavelengths stretched nearly twofold by the expansion of space. This suggests that
the burst took place at a distance of several billion light-years. ... According to Chryssa Kouveliotou (Universities
Space Research Association) and her colleagues, if the gamma rays seen on May 8th really do lie at the distance of the
light-absorbing material, the outburst produced 6 x 10^50 ergs each second at its brightest. This is comparable to the
amount of energy our Sun has emitted over the last 5 billion years -- making the energy-producing mechanism of
[cosmologically distant] GRBs more mysterious than ever."

Twinkling fluctuations were seen in the radio counterpart of the 8 May 1997 GRB. According to the Sky and
Telescope weekly news bulletin of 19 Sepember 1997: ":Astronomers have a new clue to the nature of gamma-ray
bursts, mysterious eruptions of high-energy radiation that pop off about once a day at random points on the sky.
Earlier this year, on May 8th, one such burst was recorded not only by orbiting gamma-ray detectors, but also by the
BeppoSAX X-ray satellite, which pinpointed the burst's location on the celestial sphere almost instantly. Ground-based
optical telescopes swung into action and found a previously unknown source of visible light at the position of the
gamma-ray event. This soon faded, but not before astronomers were able to deduce that it was billions of light-years
away, well outside our own galaxy. Radio telescopes observed a counterpart too, and over several weeks this source
fluctuated in intensity like a twinkling star. Unlike visible twinkling, which is caused by irregularities in Earth's
atmosphere, radio twinkling is caused by irregularities in the gas clouds pervading the Milky Way. Just as planets don't
twinkle due to their finite angular size, so too should radio sources not twinkle if they are sufficiently large. As Shri
Kulkarni (Caltech) and Dail Frail (National Radio Astronomy Observatory) report in Nature this week, the radio
source coincident with the May 8th gamma-ray burst did stop twinkling after awhile, suggesting that the source of the
radio emission had grown in angular size. From their detailed studies, Kulkarni and Frail deduce that the fireball must
have expanded to a diameter of at least a tenth of a light-year since the eruption last May, implying that debris is
flying outward at least 85 percent of the speed of light. This means the burst itself must have been outrageously
energetic -- perhaps resulting from the collision of two neutron stars in a distant galaxy, or even the collision of two
black holes." Further details are in astro-ph/9709199 by Waxman, Kulkarni, and Frail.

GRB 990123:

Blandford and Helfand, in astro-ph/9902004, say "... The recent gamma ray burst, GRB 990123 has a redshift zs =
1:61 and appears to have an energy E = 3 x 10^54 erg, and a peak luminosity Lmax = 10^53 erg/sec ... assuming
isotropic emission. This is ten times larger than hitherto reported and in excess of the rest mass of a solar mass object.
Optical observations have revealed an intervening galaxy with redshift zd = 0:286 displaced from the line of sight by
1.8 +/- 0.4". This raises the possibility that the burst is enhanced by gravitational lensing. We argue that multiple
images are not present within the burst profile or within 15 minutes of the burst trigger. Preliminary inspection of the
intervening galaxy image allows us to set a limit on the magnification of M < 60; if subsequent analysis of Ulysses
data extends this window to about 1 day, and/or if a fainter burst is not observed within a few weeks, the magnification
is at most modest (M < 10), and the burst remains the most intrinsically luminous event yet observed. ...".

Fenimore, Ramirez-Ruiz, and Wu, in astro-ph/9902007, say "... GRB990123 was a long complex gamma-ray burst
with an optical transient that started early within the gamma-ray phase ... . The peak and power law decay of the early
optical emission strongly indicates the presence of a decelerating relativistic shell during that phase. Prior to this burst,
it was not known if the shell decelerated during the burst, so an external shock origin for the gamma rays was still
possible. If the gamma-rays are produced in the external shock, then the pulse widths should reflect the observed
deceleration of the shell and increase by about 2.3. We analyze the fine time structure observed in the gamma-ray data
from BATSE and determine that the width of the peaks do not increase as expected for a decelerating shell; the later
pulses are, at most, a factor of 1.15 longer than the earlier pulses. We also analyze the variability to determine what
fraction of the shell's surface could be involved in the production of the gamma rays, the so-called surface filling
factor. For GRB990123 we find a filling factor of 0.008. The lack of pulse width evolution eliminates the only
remaining kinematically acceptable external shock explanation for the gamma-ray phase and, thus, the gamma rays
must originate at a central engine. ...".

 

http://www.skypub.com/news/news.html
http://www.skypub.com/news/news.html
http://xxx.lanl.gov/abs/astro-ph/9709199
http://science.nasa.gov/newhome/headlines/ast27jan99_1.htm
http://xxx.lanl.gov/abs/astro-ph/9902004
http://xxx.lanl.gov/abs/astro-ph/9902007
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If some of the Gamma Ray Bursts are at cosmological distances, they may be CETI messages
from Life in our Universe near the time of its Big Bang. or slightly later times such as the time
of massive star formation in Starburst Galaxies.

Such Life could be of any of the Three Types of Life, or a combination of them.

 

Some GRBs may be LOCAL:

Cline, Matthey, and Otwinowski, in their Study of Very Short Gamma-Ray Bursts, "... carried out a detailed study of
the morphology of gamma-ray bursts (GRBs) with time duration less than 100 ms ... [they] show that these bursts
are very different from the rest of the GRB events. The short bursts appear to be nearly identical, suggesting a
separate class of GRBs .. [and] ... show that the short bursts have a Euclidean space-time distribution ... that
implies that these sources are likely. ... local or Galactic ... ".

Link and Epstein say that high luminosity GRBs have a slight excess near the plane of our
Galaxy and toward its center. If GRBs are local CETI phenomena for communication with
other stars in our Galaxy, then it would be expected that, as Link and Epstein found, low
luminosity GRBs for communication with nearby stars would be distributed isotropically,
while high luminosity GRBs for communication with distant stars would have the slight excess
near the plane of our Galaxy and toward its center.

GRB 970111:

No radio, optical, or X-ray counterpart was observed for the bright gamma-ray burster GRB970111. In astro-
ph/9704180, Frail, Kulkarni, Costa, Frontera, Heise, Feroci, Piro, Dal Fiume, Nicastro, Palazzi, and Jager report on a
comprehensive radio monitoring program of the bright gamma-ray burster GRB970111. These VLA observations
were made at a frequency of 1.4 GHz and span a range of post-burst timescales between 28 hours and one month.
Despite extensive sampling at sub-milliJansky sensitivities, no radio source was detected above 0.5 mJy in the current
best error box (~14 arcmin^2) for GRB970111. A highly unusual radio source, VLA J1528.7+1945, was seen to drop
in flux density by a factor of two in our monitoring period but it lies outside the error box and thus it is unlikely to be
related to GRB970111. Cosmological fireball models of gamma-ray bursts make predictions of late-time emission
occurring at longer wavelengths. The absence of a flaring or fading radio counterpart to GRB970111 provides strong
constraints on these models.

 

Further, Scharf, Jahoda, and Boldt, in their paper astro-ph/9506008, On the Measurement of a Cosmological Dipole
in the Photon Number Counts of Gamma-Rays Bursts, conclude that

"... the fluence and number weighted dipoles are inconsistent for the null hypothesis [that GRBs track the cosmological
CMB distribution] at roughly the 2-sigma level.

"... the correlation with the direction of motion of the Local Group is more significant ...

"... Together these results could indicate that a non-negligible fraction of gamma-ray bursts originate within the local
(anisotropic) universe.

http://gcn.gsfc.nasa.gov/gcn/gcn3/139.gcn3
http://xxx.lanl.gov/abs/astro-ph/9905346
http://xxx.lanl.gov/abs/astro-ph/9704244
http://xxx.lanl.gov/abs/astro-ph/9704244
http://xxx.lanl.gov/abs/astro-ph/9704180
http://xxx.lanl.gov/abs/astro-ph/9506008
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"There is no evidence of correlation with the direction expected in a halo model."

Although Scharf, Jahoda, and Boldt would like to analyze a catalogue of 10,000 bursts rather than the 410 they used,
and they do not rule out distance scales intermediate between galactic halo and cosmological distances, their results
support consideration of the hypothesis that some of the GRBs are relatively local, in the solar neighborhood at a
distance about 1000 AU, roughly the distance of an inner Oort cloud of comets.

 

In A Burst of Speculation, Katz discusses collisions among comets in the Oort cloud. Gamma ray production by
sonoluminescence in the water formed from cometary ice in colliding comets may be feasible.

 

Ti-Pei Li discusses a Heliospheric Origin of Gamma-Ray Bursts, due to large-voltage and high-temperature pinch
plasma columns produced by disruptive electrical discharges in the heliosphere.

In this figure from Sky and Telescope (June 1997 p. 102), the termination shock region is the region whose geometry
is most like the distribution of GRBs, as the heliopause, hydrogen wall, and bow shock regions are asymmetrical with
respect to the direction movement of the Sun through the interstellar medium. The distance scales are probably on the
order of 100 AU, but are not known for certain since Pioneer and Voyager spacecraft have not reached the boundaries
of the regions.

 

Link and Epstein say that high luminosity GRBs have a slight excess near the plane of our
Galaxy and toward its center. If GRBs are local CETI phenomena for communication with
other stars in our Galaxy, then it would be expected that, as Link and Epstein found, low
luminosity GRBs for communication with nearby stars would be distributed isotropically,
while high luminosity GRBs for communication with distant stars would have the slight excess

http://xxx.lanl.gov/abs/astro-ph/9506008
http://xxx.lanl.gov/abs/astro-ph/9211001
http://ne43.ne.uiuc.edu/ans/sonolum.html
http://xxx.lanl.gov/abs/astro-ph/9704264
http://www.srl.caltech.edu/personnel/ace/recentpub/JGR_96/pap_preprint.html
http://vraptor.jpl.nasa.gov/voyager/vgrhelio_pr.html
http://xxx.lanl.gov/abs/astro-ph/9704244
http://xxx.lanl.gov/abs/astro-ph/9704244
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near the plane of our Galaxy and toward its center.

In Gamma Ray Bursts and CETI, I discuss the possibility that GRBs could be Communication by Extra-Terrestrial
Intelligences using gamma-ray laser signals focussed by THE SUN AS A GRAVITATIONAL LENS:

In this gif, the distance is measured in units of Neptunes's orbital radius, which is about 30 AU. (see Sky & Telescope,
Nov. 1983, p. 387)

The focal length of the sun as a gravitational lens is about 540 AU, or 18 times Neptune's orbit radius. Any beam of
electromagnetic radiation (whether light, radio waves, or gamma rays) hitting the sun from about 540 AU or farther out
is focussed by the sun's gravitational field into a beam that could be used for communication.

ENERGETICS OF CETI GRAVITATIONAL LENS GRBs:

If they were spherically symmetric sources, GRBs located 100 light-hours (720 AU) from the sun would radiate about
10^(26) erg.

However, if the ETI were beaming the gamma rays in the direction of the sun, confining the beam to about 10^(-4)
steradian, the earth would still be in the beam and the required energy would be about 10^(21) erg.

For comparison, about 10^(21) erg is roughly

the energy of fission of 1 kg of U^(235),

or of the annihilation of 1 gm of matter by antimatter.

The result would be a GALACTIC GAMMA-RAY LASER CETI INTERNET:

The gif below shows the sun as a node of a CETI net made up of the sun and 4 hypothetical tetrahedral neighbor
nodes. The relativistic time axis is represented by color (blue = present at the sun, red = past at the 4 neighbors). An N-
star network would be represented by an (N-1)-dimensional simplex, or an Indra's Net of N jewels.

http://babbage.sissa.it/abs/astro-ph/9302008
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"If we could but see it, this is what every star in the galaxy looks like, sort of a sea urchin if you will, a star making
images of every other star, starting at the minimum distance and going out to infinity. The casting of very high-
resolution images of the whole universe on the sky - and these images are in focus at all distances - is a really
remarkable thing."

(Drake discussing the ideas of Eshleman in The Search for Extraterrestrial Intellingence, by McDonough, Wiley
(1987))

 

If some of the Gamma Ray Bursts are at cosmological distances, they may be messages from
Life in our Universe near the time of its Big Bang, or slightly later times such as the time of

massive star formation in Starburst Galaxies.

Such Life could be of any of the Three Types of Life, or a combination of them.

 

Maybe we will discover a GRB CETI Communications Network if we carry out the exploration program
suggested by Robin Corbet in his paper The Use of Gamma-ray Bursts as Direction and Time Markers in SETI
Strategies, astro-ph/9904268, in which he says:

"When transmitting a signal over a large distance it is more efficient to send a brief beamed signal than a
continuous omni-directional transmission but this requires that the receiver knows where and when to look
for the transmission. ... gamma-ray bursts may well the best "synchronizers" of all currently known
phenomena due to their large intrinsic luminosities, high occurrence rate, isotropic sky distribution, large
distance from the Galaxy, short duration, and easy detectability. ...".

 

 

For Classical Shannon Information Theory, Lachmann, Newman, and Moore, in cond-mat/9907500, say:

"... It has been well-known since the pioneering work of Claude Shannon in the 1940s that a message
transmitted with optimal efficiency over a channel of limited bandwidth is indistinguishable from random
noise to a receiver who is unfamiliar with the language in which the message is written.

In this letter we demonstrate an equivalent result about electromagnetic transmissions.

We show that when electromagnetic radiation is used as the transmission medium, the most information-
efficient format for a given message is indistinguishable from black-body radiation to a receiver who is
unfamiliar with that format. The characteristic temperature of the radiation is set by the amount of energy
used to make the transmission.

If information is not encoded in the direction of the radiation, but only its timing, energy or polarization,
then the most efficient format has the form of a one-dimensional black-body spectrum

which is easily distinguished from the three-dimensional case. ...

... For the case where the transverse momentum of photons is not used to encode information, or for
broadcast transmissions, the spectrum is indistinguishable from that of a one-dimensional black body. We
have also shown that the characteristic temperature of the message is simply related to the energy used to
send it, and we have derived an upper limit on the rate at which information can be transmitted in both

http://gcn.gsfc.nasa.gov/gcn/gcn3/139.gcn3
http://xxx.lanl.gov/abs/astro-ph/9904268
http://xxx.lanl.gov/abs/astro-ph/9904268
http://xxx.lanl.gov/abs/astro-ph/9904268
http://xxx.lanl.gov/abs/astro-ph/9904268
http://xxx.lanl.gov/abs/cond-mat/9907500
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cases. ...

... we speculate that results similar to those presented here may apply to transmissions using other radiative
media as well. Since many natural processes maximize the Gibbs-Boltzmann entropy, they should give
rise to spectra indistinguishable from optimally efficient transmissions. For instance, if we had a
transmitter that can emit any type of particle (rather than just photons), it seems plausible that the optimal
spectrum of particle types and energies would be that of Hawking black-hole radiation...".

 

SOME FURTHER INTERESTING OBSERVATIONS:

GRB920229:

In astro-ph/9810270, Schaefer and Walker say: "The Gamma Ray Burst GRB920229 has four extreme and
unprecedented properties; a rise in brightness with an e-folding time scale of 220 +/- 30 microsec, a fall in brightness
with an e-folding time scale of 400 +/- 100 microsec, a large change in spectral shape over a time of 768 microsec,
and a sharp spectral cutoff to high energies with delta E / E = 18%. The rapid changes occur during a spike in the light
curve which was seen 0.164 sec after the start of the burst. The spectrum has a peak nu F_nu at 200 keV with no
significant flux above 239 keV, although the cutoff energy shifts to less than 100 keV during the decay of the spike. ..."

 

In astro-ph/9810271, Walker and Schaefer say: "... We have shown that the majority of GRBs have flickering with
rise times faster than four milliseconds, while individual flares can vary with rise times as fast as 220 microseconds.
..."

 

In astro-ph/9710064, Cohen, Piran and Narayan show that observed data is best modeled by an intrinsic lower energy
cut-off at 120 keV and that there is an observational bias agains detecting bursts with hardness energy over 500 keV by
current detectors. Therefore, they suggest that a large population of unobserved hard gamma-ray bursts may exist.

 

GRB920622:

In The gamma-ray burst GB 920622, Greiner, Sommer, Bade, Fishman, Hanlon, Hurley, Kippen, Kouveliotou, Preece,
Ryan, Schonfelder, Williams, Winkler, Boer, and Niel show that

"... Unlike the single instrument spectra, the composite spectrum of GB 920622 averaged over the total burst duration
ranging from 20 keV up to 10 MeV cannot be fit by a single power law. Instead, the spectrum shows continuous
curvature across the full energy range.

"... A high temperature (about 100 KeV or higher) blackbody model does not fit at all.

"... no quiescent X-ray counterpart candidate for GB 920622 has been found."

 

GRB940217:

http://xxx.lanl.gov/abs/astro-ph/9810270
http://xxx.lanl.gov/abs/astro-ph/9810271
http://xxx.lanl.gov/abs/astro-ph/9710064
http://xxx.lanl.gov/abs/astro-ph/9505146
http://xxx.lanl.gov/abs/astro-ph/9505146
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In a letter to Nature (372 (15 Dec 95) 616, 652) Hurley et. al. describe a burst on 17 Feb 94 that lasted 90 minutes and
contained at least one 18 GeV photon.

 

BATSE, on 27 Oct 96 and 29 Oct 96, 
detected 4 GRBs from the same part of the sky. 
The 27 Oct GRBs were 
at UT times 42,247 sec and 43,322 sec, and 
locations RA 67.4 and 68.7, DEC -42.4 and -54.3, 
with durations 100 sec and 0.9 sec. 
The 29 Oct GRBs were 
at UT times 23,677 sec and 24,350 sec, and 
locations RA 59.4 and 59.8, DEC -52.6 and -48.9, 
with durations 30 sec and 750 sec. 
The uncertainties in position of the 4 GRBs 
were 5.6, 5.8, 4.6, and 0.3 degrees, respectively. 
 

 

Gamma Ray Bursts (and other things) are discussed on Robert J. Nemiroff's home page and in his recent papers.

Robert Forward has described StarGates for Information carried by Gamma Rays built from SuperHeavy Ring-Shaped
Nuclei.

BATSE has detected 12 gamma-ray flashes from earth. For 7 of them, concurrent weather images were obtained, and
all 7 seem to be related to thunderstorms (Sky and Telescope, Jan 95, p. 14, and Fishman et. al., Science (27 May 94)
1250, 1313).

Some thunderstorms extend to 10 miles altitude, and have

blue jets at altitudes from 10 to 30 miles,

red sprites at altitudes from 30 to 60 miles,

and circular elves at altitudes from 60 to 70 miles,

as illustrated and described in the July 1997 issue of Discover magazine:

 

 

http://wwwssl.msfc.nasa.gov/newhome/headlines/ast17dec96_1.htm
http://antwrp.gsfc.nasa.gov/htmltest/rjn.html
http://antwrp.gsfc.nasa.gov/htmltest/rjn_ref.html


GRB - Gamma Ray Bursts

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GRB.html[4/16/18, 1:38:55 AM]

that shows lightning below the blue jets.  

 

In a web article for Scientific American Explorations, W. Wayt Gibbs in San Francisco writes:

"The ancients imagined thunderstorms and lightning to be evidence of titanic war among the gods in the
sky above. ... one can indeed find wonders: ... exotic stabs of illumination called sprites and elves. ...

... it wasn't until 1994 that a team out of the University of Alaska at Fairbanks, circling around midwestern
thunderstorms in a jet aircraft, obtained the first color images of sprites. These snapshots show that sprites
are colorful (usually red), quite enormous and often surprisingly delicate in form. Some sprites stretch
upward 95 kilometers (58 miles) from the cloudtops. They always seem to appear just as a lightning bolt--
usually an especially fierce one--strikes down toward earth, and they almost always appear in groups.

Investigators now think sprites probably occur when an unusually potent stroke of lightning creates an
intense electrostatic field above the cloud from which it emanates. Ions (electrically charged atoms) and
electrons floating about the atmosphere are heated by this field and glow red in response, scientists
speculate. ...

When researchers pointed their cameras to pick up sprites, they were surprised to discover that other
bizarre light shows also illuminate the high altitudes. Vast blue jets, rising from clouds at 300 times the
speed of sound in air, form cones of light that stand 40 kilometers tall. ...

Blue jets may be formed when such conditions happen to occur just as a cosmic ray (an extremely fast
moving particle kicked out of a supernova or some other energetic cosmic event) collides with an air
molecule in that region. The collision produces a shower of fast electrons; the upward-pointing
electrostatic field above the cloud can accelerate these electrons further, to energies at which they emit
blue light. ...

... a group of Stanford University researchers, led by Umran Inan of Stanford University, reported at the
American Geophysical Union meeting in San Francisco that they had clocked yet another form of
stratospheric lightning, one that, paradoxical though it may seem, propagates faster than the speed of light.
These halos of red light, dubbed elves, were first conclusively recorded by Japanese scientists in 1995. But

http://sprite.gi.alaska.edu/
http://www.sciam.com/explorations/012097sprites/012097explorations.html
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little was known about their structure and movement until Inan's group imaged the phenomenon with The
Fly's Eye--a custom-built instrument that chains together 12 highly sensitive photodetectors, each in its
own 45-centimeter (18-inch) barrel and each pointing to a different part of the sky.

The Stanford researchers managed to get a good look at 10 elves. All started just above a groundstroke of
normal lightning but expanded into rings up to 300 kilometers (200 miles) across in less than a thousandth
of a second. Although the elves appear to spread faster than light, analysis of the physics behind elves
demonstrates that no particles actually move that fast, so Einsteinian relativity is not violated. The faster-
than-light illusion seems to be caused by successively distant air molecules lighting up in rapid-fire
sequence, like the strobe lights running along an airport runway.

Inan and Yuri Taranenko of Los Alamos National Laboratory have developed mathematical models which
they think may explain what causes elves. According to their simulation, the key is the electromagnetic
pulse produced by lightning strokes. This pulse expands like a balloon, upward and away from the
groundstroke. If the pulse is strong enough, the theory goes, it energizes the ions and free electrons at the
border between the stratosphere and ionosphere enough to make the charged particles shine red.

So, although the electromagnetic pulse expands at exactly the speed of light, Inan explains, the ring of
shining particles formed at the lower edge of the ionosphere grows faster--just as a balloon released
underwater will, as it breaks the surface, create a ripple that moves much faster outward than the rate at
which the balloon rises upward. Zeus himself might be impressed.".

Lightning

According to an article by Nicola Jones on page 18 of the 8 February 2003 issue of the New Scientist:

"... Just before a flash of lightning ... a huge blast of X-rays or other high-energy particles is
released. ... In 31 of 37 [lightning] strikes ... [in a field in Florida] a short burst of energetic radiation
...[was observed]... lasting 10 to 100 microseconds, just before the flash. The huge amount of energy -
more than 10,000 electronvolts per particle - ...[means that]... anyone standing close to a lightning strike
will get a ... dose of X-rays, of about the same energy as an X-ray at the dentist. ... One way X-rays could
be generated is if electrons were being ripped away from air molecules and accelerated close to the speed
of light. Such "runaway electrons" are seen in fusion experiments. But researchers did not expect to see
them in lightning, where the surrounding air should act to slow the electrons. ...".

John Gilman, in his paper Ball Lightning and Plasma Cohesion, physics/0302063, says:

"...The phenomenon of ball lightning has been observed for a long time, but the nature of these luminous
balls has been unknown. It is proposed here that they consist of highy excited Rydberg atoms with large
polarizabilities that bind them together. Thus the cohesion of the balls comes from photon exchange
forces (London dispersion forces) rather than the more usual electron exchange (chemical) forces. ...

... Laboratory microwave plasmas persist for 200 ms. ...

... The cohesion in plasmas generated at the back faces of detonating explosives has a similar basis. ... the
plasmas have enough cohesion to turn sharp corners (180 deg.) when guided by glass tubing; indicating
that the plasma has little shear stiffness.... the plasmas persist long enough to travel in air for a few meters
(of order microseconds). ...

... The lifetimes of lightning balls may be ... 10-100 seconds ... Since lightning balls are observed to travel
horizontally for considerable distances, and they are translucent, their densities must be comparable with
that of air ... They have been reported to pass through openings smaller than themselves ... The observed
diameters of ball lightning spheres ... range from 0.02 to 1.5 m. with an average of 0.25 m. Take 0.2 m. as

http://www.newscientist.com/
http://xxx.lanl.gov/abs/physics/0302063
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typical, or a radius of 10 cm. This corresponds to the maximum possible Rydberg orbital, rR ... the
average rR is about 3 cm. At this radius the binding energy of an electron to its positive ion is very small,
but the polarizabilty ...[ 4 pi rR^3 / 3 ]... of the average Rydberg atom is very large. ...".

 

Using laser beams to control lightning on earth is being done by Kawasaki, Shindo, Diels and
Xin Miao Zhao:

.

 

Tony Smith's Home Page ......
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Tony's Home                                    240 Thoughts
 
 

Promising New Technologies:
| Muons | Black Holes | Cold Fusion | AntiMatter |

| Gravity | Vacuum | BEC | Sonoluminescence | Water Structure |

| Atomic Clusters - EVOs | Cells and Chips | Qi Field | DNA and Genetic Code |

| Quantum Computing and Superluminal Information | Communication |

| NanoMachines and the Second Law | DARPA |

 

 

Jacques Benveniste, Jacques Benveniste, Yolene Thomas, and others claim to have established experimentally a
Memory of Water. Brian Josephson, in a letter to the New Scientist, says: "... advocates of homeopathic remedies
attribute their effects not to molecules present in the water, but to modifications of the water's structure. Simple-
minded analysis may suggest that water, being a fluid, cannot have a structure of the kind that such a picture would
demand. But cases such as that of liquid crystals, which while flowing like an ordinary fluid can maintain an ordered
structure over macroscopic distances, show the limitations of such ways of thinking. There have not, to the best of my
knowledge, been any refutations of homeopathy that remain valid after this particular point is taken into account. ...".

According to a 15 March 2001 article by Lionel Milgrom in the Guardian: "... A consortium of four independent
research laboratories in France, Italy, Belgium, and Holland, led by Professor M Roberfroid at Belgium's Catholic
University of Louvain in Brussels, used a refinement of Benveniste's original experiment that examined another aspect
of basophil activation. The team knew that activation of basophil degranulation by aIgE leads to powerful mediators
being released, including large amounts of histamine, which sets up a negative feedback cycle that curbs its own
release. So the experiment the pan-European team planned involved comparing inhibition of basophil aIgE-induced
degranulation with "ghost" dilutions of histamine against control solutions of pure water. In order to make sure no bias
was introduced into the experiment by the scientists from the four laboratories involved, they were all "blinded" to the
contents of their test solutions. In other words, they did not know whether the solutions they were adding to the
basophil-aIgE reaction contained ghost amounts of histamine or just pure water. But that's not all. The ghost histamine
solutions and the controls were prepared in three different laboratories that had nothing further to do with the trial. The
whole experiment was coordinated by an independent researcher who coded all the solutions and collated the data, but
was not involved in any of the testing or analysis of the data from the experiment. Not much room, therefore, for fraud
or wishful thinking. So the results when they came were a complete surprise. Three of the four labs involved in the
trial reported a statistically significant inhibition of the basophil degranulation reaction by the ghost histamine solutions
compared with the controls. The fourth lab gave a result that was almost significant, so the total result over all four
labs was positive for the ghost histamine solutions. Still, ... Professor Madeleine Ennis of Queen's University Belfast ...
was not satisfied. "In this particular trial, we stained the basophils with a dye and then hand-counted those left
coloured after the histamine- inhibition reaction. You could argue that human error might enter at this stage." So she
used a previously developed counting protocol that could be entirely automated. This involved tagging activated
basophils with a monoclonal antibody that could be observed via fluorescence and measured by machine. The result,
shortly to be published in Inflammation Research, was the same: histamine solutions, both at pharmacological
concentrations and diluted out of existence, lead to statistically significant inhibition of basophile activation by aIgE,
confirming previous work in this area. "Despite my reservations against the science of homoeopathy," says Ennis, "the

http://www.newscientist.com/ns/970927/nhomeopathy.html
http://www.oxytherapy.com/mail-archive/aug96/103.html
http://www.digibio.com/
http://www.tcm.phy.cam.ac.uk/~bdj10/
http://www.newscientist.com/ns/971101/letters.html
http://www.guardian.co.uk/Archive/Article/0,4273,4152521,00.html
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results compel me to suspend my disbelief and to start searching for a rational explanation for our findings." She is at
pains to point out that the pan-European team have not reproduced Benveniste's findings nor attempted to do so. ...".

 

According to the Encyclopaedia Britannica, "... The water molecule is not linear but bent in a special way. As a result,
part of the molecule is negatively charged and part positively charged. It is thus a highly polar molecule. Hydrogen
atoms in water molecules are attracted to regions of high electron density and can form weak linkages, called
hydrogen bonds, with those regions. This means that the hydrogen atoms in one water molecule are attracted to the
non-bonding electron pairs of the oxygen atom on an adjacent water molecule. As a result, water molecules associate
strongly. In an ice crystal,

the association is a highly ordered but loose structure. When the ice melts, this orderly arrangement breaks down
partially and the molecules pack more closely together. This makes the liquid denser than the solid, which is why ice
forms on top of liquid water. The associative force, however, is still strong enough to prevent water molecules from
separating completely even at room temperature. This continued association in the liquid state accounts for the high
boiling point of water. The structure of liquid water is believed to consist of aggregates of water molecules that form
and re-form continually. This short-range order, as it is called, accounts for other unusual properties of water, such as
its high viscosity and surface tension. The polarity of the water molecule plays a major part in the formation of
aqueous solutions...."

According to Keith Johnson, in physics/9807058, clusters of water molecules exist optimally in certain Magic
Numbers and in configurations such as Buckyball pentagonal dodecahedral structures with a closed, ideally
icosahedral symmetry formed by 20 hydrogen-bonded water molecules, with their oxygen atoms at the vertices of 12
concatenated pentagons and with 10 free exterior hydrogen atoms. Coupling of these delocalized oxygen orbitals with
the low-frequency cluster vibronic modes via the dynamical Jahn-Teller effect may make water buckyballs catalytic
electron reservoirs and oxygenates in fuel combustion and active agents in biological systems. The broad electronic
and unique low-frequency vibronic spectra of water buckyballs may explain certain diffuse interstellar bands (DIBs)
and far-infrared, ultraviolet and x-ray cosmic background radiation.

When metals such as Palladium, that can absorb large volumes of Hydrogen, are placed in water, phenomena related to
Cold Fusion can occur. Interesting phenomena, perhaps related to FAR FIELD Transverse Virtual Gravitons, may also
occur when atoms, or Clusters of Atoms, of metals such as Palladium are in aqueous solution.

 According to a Clackamas Community College web page:

http://xxx.lanl.gov/abs/physics/9807058
http://dl.clackamas.cc.or.us/ch105-05/hydroniu.htm
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"...[For]... the self-ionization of pure water ... The concentrations of both H3O+ and OH- are 1.0 x 10-7
M. ... If the concentration of H3O+ goes up by a factor of 10, to become 1.0 x 10-6 M, then the
concentration of the OH- goes down by a factor of 10 become 1.0 x 10-8 M. ...".

According to an NYU web page on the work of Mark Tuckerman:

"...  In liquid water, H2O molecules form a complex network in which they are connected by hydrogen
bonds, a hydrogen atom between two oxygen atoms in a roughly linear arrangement.  Each water molecule
is surrounded on average by four other water molecules.  Adding or removing a proton (H+) in liquid
water creates a defect in the water network that is transported by making and breaking of bonds within the
system.  H3O+, or hydronum ions, the fundamental component in acids, are formed when protons are
added and latch on to water molecules. Hydronium ions are surrounded, on average, by three water
molecules. Suppose water molecule A (see diagram panel a below)  

is connected to H3O+ by a hydrogen bond and water molecule B is connected to A by a hydrogen bond. 
Proton conduction in acids occurs when the hydrogen bond between A and B breaks leaving A surrounded
by only two other water molecules and the H3O+ (panel b).This is followed by a transfer of the proton
from H3O+ to water molecule A (panel c).  The whole process takes only one millionth of one millionth
of a second. 

Where H3O+   corresponds to an excess proton, hydroxide, or OH- ions, the fundamental component in
basic solutions, were long thought to constitute "proton holes" and, therefore, to have chemical properties
analogous to those of hydronium.  In particular it was thought that proton conduction in basic solutions
could be viewed as a kind of chemical "mirror image'' of its acidic counterpart.  The team's study
demonstrated that, in fact, no such simple chemical analogy exists between  H3O+  and OH-.  For
example, the team showed that OH- is surrounded, on average, by 4-5 water molecules, quite unlike the
hydronium case.  Moreover, proton conduction in bases requires more complicated rearrangements of
water molecules than in acids (see diagram panels b and c below). 

Finally, the process is strongly influenced by a phenomenon known as quantum tunneling, a phenomenon
that can occur at the microscopic level, which allows particles to traverse spatial regions they normally
should not, provided they do it quickly enough.  The team carried out the study by solving the fundamental
equations that govern how the system develops in time on a supercomputer.  ... These findings are reported
in a letter to Nature entitled "The Nature and Transport Mechanism of Hydrated Hydroxide Ions in
Aqueous Solution." ...".

D. L. Marrin notes that the tetrahedral Hydrogen bonds of water ( in which half of the tetrahedral bonds from Oxygen to Oxygen
are covalent and half Hydrogen, unlike the purely covalent Carbon-Carbon tetrahedral bonds of Diamond ) "... are not 'fixed' in time and
space. ..." and that even in frozen water Ice the Hydrogen bonds "... are able to re-shuffle at the rate of about a trillion
times per second. The manner in which this re-shuffling occurs is described by a probability function and may be
represented by a random binary network, similar to that of a computer. From the perspective of cybernetics, the
Hydrogen bond network in water may be considered a self-organizing system that behaves chaotically. ... water
molecules that are in contact with other surfaces (e.g. air) or with solutes (e.g. salts, organic molecules) arrange

http://www.nyu.edu/publicaffairs/newsreleases/tuckerman_proton.htm
http://www.zynet.co.uk/imprint/Tucson/4.htm#Water's memory
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themselves into a variety of geometries that impart changes to the network. In this manner, water is capable of
discerning 'self'' from 'non-self' and interacting with its environment. Recent findings suggest that the breaking and
forming of Hydrogen bonds between macromolecules and surrounding water molecules substantially influences the 3-
D structure of proteins and nucleic acids. ...".

According to Physics News Preview

and Physics News Update (Number 410) of the AIP, Isaacs, Shukla, Platzman, Hamann, Barbiellini, and Tulk, in the
18 January 1999 issue of Physical Review Letters, "... [study] the properties of many Compton-scattered photons ... to
measure ... [the] ... ground-state electronic wavefunction [of ice] ... The ground-state wavefunction in ice indicates that
there is a quantum-mechanical overlap of the electrons on neighboring H2O molecules, i.e., that the hydrogen bond is
partly covalent. ... the weak hydrogen bonds between H2O molecules in ice get part of their identity from stronger
covalent bonds within the H2O molecule. ... The two relatively strong electronic bonds that make up the H2O molecule
itself are represented in the figure by the darker yellow clouds ... While the intermolecular bonds, or hydrogen bonds,
are primarily electrostatic in nature, in which the molecules are attracted by means of separated electric charges, [they]
found that the bond is in part quantum mechanical, or covalent in nature, in which electrons are spread out and shared
between atoms. The quantum-mechanical or wavelike aspect of this bond is depicted by the lighter yellow clouds. ...
Figure courtesy of Bell Labs/Lucent Technologies ... Delocalization plays an important role in determining the
behavior of superconductors and other electrically conducting materials at sufficiently low temperatures. ... ".

 

According to AIP Physics News Update Number 648 #1, 1 August 2003, by Schewe, Riordon, and Stein: "... A water
molecule's chemical formula is really not H2O, at least from the perspective of neutrons and electrons interacting with
the molecule for only attoseconds (less than 10^(-15) seconds). According to new and recent experiments, neutrons
and electrons colliding with water for just attoseconds will see a ratio of hydrogen to oxygen of roughly 1.5 to 1, so a
more accurate formula for water under these circumstances would be H1.5O. ... The story begins in 1995. At the ISIS
neutron spallation facility in the UK, a German-British collaboration collided epithermal neutrons (those with energies
of up to a few hundred electron volts) with a target that included water molecules ... Detecting the number and energy
loss of the scattered neutrons in the resulting attosecond-scale collisions, the researchers noticed that neutrons were
scattering from 25% fewer protons than expected. Apparently, the protons in hydrogen were sometimes "invisible" to
the neutron probes. ... theoretical considerations suggest the presence of short-lived (sub-femtosecond)
entanglement, in which protons in adjacent hydrogen atoms (and possibly the surrounding electrons) are all
interlinked in such a way as to change the nature of the scattering results. Realizing that water itself has
anomalous properties, the researchers repeated the neutron experiments in other more typical molecules, for instance in
benzene (conventionally noted as C6H6). In that case, they found that the neutrons saw a ratio of hydrogen to carbon
of 4.5 to 6! Meanwhile, this effect was also confirmed in various hydrogen-containing metals, in a collaboration with
Uppsala University in Sweden. Now, the researchers (with new colleagues in Australia) have decided to use an
independent experimental method to verify this effect. In experiments at Australian National University in Canberra,

http://www.aip.org/physnews/preview
http://www.aip.org/
http://www.aip.org/enews/physnews/2003/split/648-1.html
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the researchers used electron probes instead of neutrons, as the two particles interact with protons via fundamentally
different forces (strong and electromagnetic interactions). Scattering electrons from a solid polymer called formvar
(with basic building block C8H14O2), they observed the exact same shortfall in scattered electrons from hydrogen
nuclei, comparable to the shortfall of scattered neutrons in accompanying neutron experiments on the same polymer.
This supports the earlier results on water and other systems. ...".

 

According to a 7 November 2001 article by Andy Coghlan in The New Scientist: "... Conventional wisdom says that
the dissolved molecules simply spread further and further apart as a solution is diluted. But two chemists have found
that some do the opposite: they clump together, first as clusters of molecules, then as bigger aggregates of those
clusters. ... German chemist Kurt Geckeler and his colleague Shashadhar Samal stumbled on the effect while
investigating fullerenes at their lab in the Kwangju Institute of Science and Technology in South Korea. ... "When he
diluted the solution, the size of the fullerene particles increased," says Geckeler. ... To make the otherwise insoluble
buckyball dissolve in water, the chemists had mixed it with a circular sugar-like molecule called a cyclodextrin. When
they did the same experiments with just cyclodextrin molecules, they found they behaved the same way. So did the
organic molecule sodium guanosine monophosphate, DNA and plain old sodium chloride. Dilution typically made
the molecules cluster into aggregates five to 10 times as big as those in the original solutions. The growth was
not linear, and it depended on the concentration of the original. ... "... The more dilute it starts, the larger the
aggregates," says Geckeler. ... it only worked in polar solvents like water, in which one end of the molecule has a
pronounced positive charge while the other end is negative. ... Diluting a remedy may increase the size of the
particles to the point when they become biologically active. ... Benveniste ... does not think the new findings explain
his results because the solutions were not dilute enough. ...".

 

Sea-Water is even more complex than pure H2O.

 

 

Clusters of atoms, perhaps interacting through FAR FIELD Transverse Virtual Gravitons, exhibit interesting
phenomena, examples of which include:

The aqueous solution phenomenon of Cold Fusion.

Extraordinary Quantum Properties of Massive Gold Clusters: According to an April 17, 1997, announcement by Dr.
Robert L.Whetten, Professor of Physics and Chemistry at Georgia Tech, a new series of highly stable and massive
gold-cluster molecules that possess a set of extraordinary quantum properties. ... Each molecule in the new series has a
compact, crystalline gold core. This pure metallic core, just one-to-two billionths of a meter (1-2 nanometers) across,
is encapsulated within a shell of tightly packed hydrocarbon chains linked to the core via sulfur atoms. The principal
members of the series have core-masses of about 14,000; 22,000 and 28,000 protons, corresponding to about 75, 110
and 145 gold atoms, respectively, and are thus in the same mass range as larger protein molecules. ... The precise
structures of the cores are ... unknown. ... The conduction electrons of the clusters are quantized both in their number --
charge quantization -- and in the states they can occupy -- energy quantization. ... In crystals larger than a few
nanometers, these effects can only be observed and used at very low temperatures, such as that of liquid helium, near
absolute zero. ... The new gold cluster materials are the first to exhibit the charge-quantization effect in a
macroscopically obtained material, for which every cluster behaves identically. The Micron-Scale of the massive
gold-cluster molecules suggests involvement of the Electron Micron-Scale GravitoEM Induction Region, while it
is possible that the compact gold core structure could involve the Quark Nanometer-Scale GravitoEM Induction
Region.

The high energy yield of explosions of clusters of Xenon atoms when hit by ultrashort (150 fsec), high-intensity (2 x
10^16 W/cm^2) laser pulses. It is not yet understood why clusters explode so much more violently than molecules

http://www.newscientist.com/news/news.jsp?id=ns99991532
http://www.newscientist.com/
http://www3.techstocks.com/~wsapi/investor/reply-2106010
http://www.zz.com/WhiteGoldWeb/ozone1.htm#partial
http://monatomic.earth.com/
http://www.gtri.gatech.edu/res-news/GOLD.html
http://www.gtri.gatech.edu/res-news/GOLD.html
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(producing 1 MeV ions as opposed to 100 eV ions), according to scientists at Imperial College (London) as reported in
Physics News Update Number 311 (Story #1), March 13, 1997 by Phillip F. Schewe and Ben Stein, who say "The
researchers look on their explosions as a novel and modest way of achieving high-temperature plasmas in a gas of
clusters. They point to the possibility of tabletop fusion experiments.", citing T. Ditmire et al., Nature, 6 March 1997.
The 1 MeV energy level suggests involvement of the SU(3) Color Force as opposed to U(1) Electromagnetism,
and therefore involvement of the Quark Nanometer-Scale GravitoEM Induction Region.

 

Cellular Phenomena: 

 
In water containing biomolecules, 
quantum phenomena cause filaments to grow into microtubules.  
 
Microtubules in living cells, including brain cells, 
may interact via 
Electron Micron-Scale GravitoEM Induction Region phenomena, 
thus producing Consciousness.  

Jack Sarfatti says "... It is interesting that the Wheeler GravitoEM Induction Region formula for an electron gives large
curvature fluctuation ... out to a micron. Is there some kind of electron-neutrino-quantum gravity resonance here on
the mesoscopic scale of a micron? ...".

Further, OSCILLATIONS between mu-neutrinos (Compton radius of about a micron) and e-neutrinos (Compton
radius as big as our universe ) might form some sort of link between cell-level individual consciousness and
universe-level collective consciousness.

B. J. Baars proposes criteria for locating conscious and unconscious activities in the living brain. The criteria are
applied to speech and visual brain scans, and single-cell recording methods. Baars suggests that we may be within
reach of a genuine psychoscope that actually sees the images of a person's thoughts.

Consciousness may be based on the principles of Quantum Computers, 
which may be more effective if they are based on 
optical computation using photons and/or 
carbon structures like diamond or buckystructures 
and/or DNA molecules, 
rather than present-day 
conventional solid-state silicon structures and electrons.  

Diamonds can be produced by Supernovae, by geological processes on Earth, and by synthesis. According to a 21
August 1999 article in the London Telegraph by Charles Laurence in Gainesville, Florida:

"... Prof Reza Abbaschian ... reveals a selection of perfectly-faceted diamonds in astonishing colours. He
said: "Actually, they are better than natural diamonds because we have learned to control the process. We
can improve on nature because we can choose the quality, and the colour - and even the shape. These are
rough, uncut, and - look! - they look finished." He pats a huge, round, drum-like mould humming just
behind him. It is only two and a half feet across and four feet tall, but it is made of solid steel and weighs
two and a half tons. Deep in its core, in a little space not much bigger than a thimble, a diamond is
growing. Abbaschian, an Iranian by birth, said: "What I am interested in is the making of new materials.
These diamonds will be for jewels, but I am looking for the material of the 21st century, the material that
will replace the silicon chip." Diamonds, he explains, are a pure carbon crystal and he is simply making
them from another form of pure carbon which, as every school-age scientist knows, is graphite. All it
takes is a secret catalyst, a carbon "seed", a temperature of 1,700°C, and a pressure of 55,000
atmospheres. Those conditions are a little like the molten centre of the Earth where God or nature invented
the diamond long, long ago. ... Abbaschian makes his in five days. ... The Soviets ... had been trying to
make diamonds for years. ... Vasili Kachalau, a sad-faced Russian technician not yet quite able to believe
his luck in arriving in Florida with his machines, explains that they just wanted to make "windows" for the
guidance systems of nuclear rockets, and for ultraviolet and radiation detection instruments capable of
watching Chernobyl meltdowns. ... Gen Carter Clarke ... formed a company called Gemesis, went into

http://www.aip.org/enews/physnews/1997/split/pnu311-1.htm
http://www.sciam.com/1998/0198issue/0198ingber.html
http://www.zynet.co.uk/imprint/Tucson/2.htm#Baars
http://www.telegraph.co.uk/
http://www.telegraph.co.uk/
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partnership with the university, and raised the money to buy the old Soviet machines and ship them home.
... there will be jewellery. It will be novel - coloured diamonds are so rare and so popular that a New York
jeweller recently offered a half-carat blue for $250,000 (£156,250) - ... Clarke said: "... The average
diamond ring costs about $2,000 [£1,250], for about a quarter carat. Ours will be a carat or more and cost
somewhere between that $2,000 and, say, double that. ..." ....".

In quant-ph/0104028, Nonclassical radiation nanocrystals, Beveratos, Brouri, Gacoin, Poizat, and Grangier say:

"... The quantum properties of the uorescence light emitted by diamond nanocrystals containing a single
nitrogen-vacancy (NV) colored center is investigated. We have observed photon antibunching with very
low background light. This system is therefore a very good candidate for the production of single photon
on demand. In addition, we have measured larger NV center lifetime in nanocrystals than in the bulk, in
good agreement with a simple quantum electrodynamical model. ... Manipulation of nanocrystals is a lot
more exible than bulk crystals. Straightforward improvement of the light collection efficiency should be
possible by letting the nanocrystal sit on a metallic mirror, or inserting it in a microcavity ... These results
show that diamond nanocrystals o er all the required properties for the realization of efficient single photon
sources for quantum information systems. ...".

 

Since photons are U(1) abelian gauge bosons, 
they do not interact with each other at tree-level.  
To get interactions for use in computations, 
you have to use higher-order interactions, 
which are suppressed by the electromagnetic fine structure constant, 
or indirect non-linear interactions intermediated by 
material such as optically non-trivial crystals or fibres.   

 

Living beings, such as humans, may have an Energy Field called a Qi Field.

The Qi Field can be used for healing.

J.Acosta-Urquidi, of the Department of Radiology of the University of Washington Medical Center in Seattle, found
that some Qi healers, when they were sending Qi energy, had EEGs with above normal baseline values of coherence
phase and asymmetry which revealed complex patterns and increased lateralization (although increases in overall
average alpha (8-12 Hz) , theta (4-8 Hz) , and delta (0.1-4 Hz) power were small). When sending Qi, the Qi healers
had new and robust Bioelectric Frequency Analyser signals from the head, chest and 1-3 ft. distance (BFA frequency
resonances, range 3.8-22.8 Hz, mean 14.8+- 7, N = 14).

The Qi Field is called a biofield by A. Detela in his work that describes it as a three-dimensional web woven of
vibrating electric and magnetic fields. Lines of these fields are like tiny threads in a three-dimensional textile. These
electromagnetic fields display very complex internal organisation. We find a peculiar kind of chiral solutions to
Maxwell equations, which do not dissipate energy and lead to stable field structures. This is the so-called
informational basis of the biofield. The simplest structures of these kind are toroidal knots. When electric charge with
very light mass enters the informational biofield, non-linear phenomena take place. These non-linear phenomena are
based upon bifurcations in internal electric currents and upon resonance effects between currents and fields. We find
an evolution of the field structure. This evolution is a syntropic process, oriented in time. There are several obvious
conditions for syntropic behavior and one of them is quantum coherence in the states of electric charge. Biofield
always comprises both : the informational basis and the evolutionary component. Both are necessary. The first obeys
the linear Maxwell equations and preserves the structural form of the biofield. Linearity leads to superposition of many
different non-local states, therefore to a great capacity of information storage. The second is responsible for evolution
of the biofield from primitive toroidal knots to very complex forms (with many knots) which show all the features of
life. The structure of biofield is in close correspondence with the molecular structure of living organisms. The discrete
knots in the biofield web are in interaction with discrete atoms and molecules in living cells, therefore biofield can
regulate many processes in living cells. The most probable candidates for this interaction are chiral molecular

http://xxx.lanl.gov/abs/quant-ph/0104028
http://www.zynet.co.uk/imprint/Tucson/4.htm#Bioelectric correlates of an energetic healing session
http://www.zynet.co.uk/imprint/Tucson/4.htm#Physical model of the biofield
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structures of proteins and nucleotides, for example microtubules and DNA helices.

 
 

G. Rein proposes that DNA functions as antennae for quantum fields of consciousness. In the case of DNA, quantum
coherence has been measured experimentally by virtue of the time decay of the photons it emits (Popp FA, Ruth B et
al. Emission of visible and ultraviolet radiation by active biological systems Collective Phenomon 3: 187-214, 1981) .
Furthermore, electron propagation down its center axis has been measured at superconducting speeds (Clery, DNA
goes electric Science 267: pp. 1270, 1995) . Another unique property of nucleic acids is based on recent electron
micrographs showing DNA in the tertiary structure of a toroid (Hud NV, Downing KH, Balhorn R. A constant radius
of curvature model for the organization of DNA in toroidal condensates, Proc. Natl. Acad. Sci. 92: 3581-3585, 1995) .
A mechanism is proposed for the resonances between energy fields of consciousness and the energetic template of
DNA. Such a mechanism is supported by recent experimental evidence for an energetic template of DNA using laser
correlation spectroscopy (Poponin V The DNA phantom effect: direct measurement of a new field in the vacuum
substructure J. Nanobiology, 1998 (accepted for publication)). Individuals who could generate different intentional
states of consciousness focused their intention to either unwind or wind the two strands which make up the DNA helix.
Conformational changes were measured by standard biochemical methods using UV absorption spectroscopy at 260
nm. For a typical experiment eight aliquots of human placental DNA (Sigma Chemical Co, St. Louis) were transferred
to identical sealed test tubes giving a final concentration of 20ug/ml distilled water. Four aliquots were measured
before treatment and four aliquots were measured immediately after a 15 minute treatment. Control experiments were
done exactly the same except the tubes were left on the benchtop instead of receiving a treatment. Control samples
showed a natural tendency to unwind with an increase in absorption of 1.09 % +/- 0.8. Samples treated with the
conscious intention to unwind DNA caused a larger increase in absorption from 2-10% depending on the experiment.
Samples treated with the intention to wind DNA produced a decrease in absorption from 2-5 %. These effects, which
are statistically significant, indicate that DNA is sensitive to the informational content of consciousness and support the
hypothesis presented here.

According to the New Scientist of 13 Febraury 1999, Jacqueline Barton and her colleagues at the California Institute of
Technology in Pasadena published an article in Chemistry & Biology (vol 6, number 2, p 85) in which they show that
single electrons can shoot far enough along DNA to influence gene activity. Last year Barton and her colleagues
showed that electrons can pass through short stretches of DNA by hopping between the overlapping electron clouds of
adjacent nucleotide bases, the molecular building blocks of DNA. Together, the disc-shaped electron clouds of each
individual base form stacks which serve as an electron-rich pathway for conducting electrical signals. This time, they
found that signals could span 60-base chunks of DNA 20 nanometres long, a stretch long enough to code for 20 amino
acids. DNA promoters, the molecular "switches" that turn on adjacent genes, are typically this length. The team
concluded that in theory, there is no limit to the distance signals could travel along DNA. But the team also found that
specific sequences of DNA bases will stop the signals. These "insulating" regions consist of single or multiple pairings
between the two DNA bases adenine (A) and thymine (T). "They serve as electronic hinges in the circuit," Barton
says.

Katritch, Bednar, Michoud, Scharien, Dubochet, and Staslak, 
(Nature 384 (14 Nov 96) 142 and 114) show that 
for a given knot, there is an ideal form 
that is practically the form whereby 
the shortest tube of given radius can form the knot. 
They find that knotted DNA seems to 
occur in such an ideal form. 
 
 
Understanding the genetic code information structure of DNA 
and the interrelationships of carbon-DNA-based life forms 
should not only lead to medical advances, 
but also to understanding of information structures 
used in other forms of life.  
 

Superluminal Information Transfer may be useful in Quantum Computing.

http://www.zynet.co.uk/imprint/Tucson/4.htm#The topology of consciousness
http://www.newscientist.com/
http://www3.ncbi.nlm.nih.gov/htbin-post/Taxonomy/wprintgc?mode=t#SG1
http://phylogeny.arizona.edu/tree/phylogeny.html
http://zapruder.pds.med.umich.edu/users/Frank/MIN.html
http://www.ornl.gov/TechResources/Human_Genome/publicat/primer/intro.html
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 Any Quantum Computer system is inherently and inevitably conscious.

Optical Tachyons in Parametric Amplifiers: How Fast Can Quantum Information Travel?, by Kurizki,
Kozhekin, Kofman, and Blaauboer, quant-ph/9805040, discusses examples of superluminal (faster-than-c) group
velocities, which express the peak advancement of electromagnetic pulses reshaped by material media:

Near-resonant absorption
Reduced transmission or evanescent wave formation (tunneling) in passive dielectric structures
Soliton propagation in dissipative nonlinear structures
Pulse propagation in transparent (non-resonant) amplifying media
Tachyonic dispersion in inverted two-level media

The Chiao Group at Berkeley is investigating superluminality. Ryan Frewin, Renee George, Deborah Paulson have a
web page about superluminality, in which they say: "...

About ten years ago, Steven Chu and Stephen Wong at AT&T Bell Labs in New Jersey measured superluminal
velocities for light pulses traveling through an absorbing material ...
In 1991, Anedio Ranfagni et al at the National Institute for Research into Electromagnetic Waves in Florence,
Italy measured the speed of propagation for microwaves through a "forbidden zone" inside square metal w
aveguides. The reported values were initially less than the speed of light, until the experiment was repeated in
1992 with thicker barriers ...
Also in 1992, Gunter Nimtz and colleagues at the University of Cologne reported superluminal speeds for
microwaves traversing a similar forbidden region ...
In 1993, the most solid experimental evidence came from Chiao and his colleagues Aephraim Steinberg and
Paul Kwiat at the University of California at Berkeley. Using the Hong-Ou-Mandel interferometer ... they were
able to measure the tunneling times of visible light. According to Brown, "the researchers found that the photons
that tunneled their way through the optical filter arrived 1.5 femtoseconds sooner than the ones that traveled
through air. The tunneling photons seemed to have traveled at 1.7 times the speed of light" ...
Similar experiments by Ferenc Krauss et al at the Technical University in Vienna in October of 1994 "strongly
suggest that as they progressively increased the thickness of the barrier the tunneling time saturated toward a
maximum value" ...
In March of 1995, at a colloquium in Snowbird, Utah, Nimtz announced that he had sent a signal across twelve
centimeters of space at 4.7 times the speed of light . The signal was a modulation in the frequency of his
microwave source matching Mozart's 40th Symphony ... Even Chiao and his colleagues were adamantly opposed
to describing Nimtz' work as the sending of a signal ...
Why was the bar of Mozart's symphony not a signal? ... If a wave packet's shape upon incidence is smooth and
well- defined, it is a straightforward calculation to determine its shape after transmission. Because the final
shape can be mathematically determined ... most scientists would not consider a smoothly varying function to be
a signal. ... Chiao and Steinberg were quick to point out that Nimtz' symphony was not a signal, but simply a
smoothly varying pulse. .. A sudden change in the shape would still travel at only light speed, and only a sudden
change, according to Chiao, could be regarded as a signal ... ".

William D. Walker, in physics/0001063, has shown "... that electromagnetic near-field waves and wave groups,
generated by an oscillating electric dipole, propagate much faster than the speed of light as they are generated near the
source, and reduce to the speed of light at about one wavelength from the source. The speed at which wave groups
propagate (group speed) is shown to be the speed at which both modulated wave information and wave energy density
propagate. Because of the similarity of the governing partial differential equations, two other physical systems
(magnetic oscillating dipole, and gravitational radiating oscillating mass) are noted to have similar results. ...".

 

NanoMachines and the Second Law

http://xxx.lanl.gov/abs/quant-ph/9805040
http://physics.berkeley.edu/research/chiao/
http://lal.cs.byu.edu/ketav/issue_3.2/Lumin/lumin.html#quantum
http://lal.cs.byu.edu/ketav/issue_3.2/Lumin/lumin.html#quantum
http://xxx.lanl.gov/abs/physics/0001063
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According to Physics News Update Number 598 #1, 17 July 2002, by Phil Schewe, James Riordon, and Ben Stein: "...
Australian researchers have experimentally shown that microscopic systems (a nano-machine) may spontaneously
become more orderly for short periods of time--a development that would be tantamount to violating the second law of
thermodynamics, if it happened in a larger system. ... The new experiment also potentially has important ramifications
for an understanding of the mechanics of life on the scale of microbes and cells. ... The researchers used optical
tweezers to grab hold of a micron-sized bead and drag it through water. By measuring the motion of the bead and
calculating the minuscule forces on it, the researchers were able to show that the bead was sometimes kicked by the
water molecules in such a way that energy was transferred from the water to the bead. In effect, heat energy
was extracted from the reservoir and used to do work (helping to move the bead) in apparent violation of the
second law ... the second law is not entirely valid for systems as large as the bead-and-water experiment, and for
periods on the order of seconds ... a cubic micron of water contains about thirty billion molecules. ... nanoscale
machines ... may even end up running backwards for brief periods due to the counterintuitive energy flow. The
research may also be important to biologists because many of the cells and microbes they study comprise systems
comparable in size to the bead-and-water experiment. (G.M. Wang et al., Physical Review Letters, 29 July 2002.)
...".

 

 

The INTERNET is the most effective way ever devised for IDEAS to be communicated among
humans.

You might even regard IDEAS as life forms living on a human-internet substrate.
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Some Phenomena that can be understood in terms of the D4-D5-E6-E7-E8
VoDou Physics Model

Atmospheric and Solar Neutrino Observations
Ken Shoulders's EVOs and Ball Lightning

Neutrino Mixing

Consider the three generations of neutrinos: 
nu_e (electron neutrino); nu_m (muon neutrino); nu_t 
and three neutrino mass states: nu_1 ; nu_2 : nu_3 
and 
the division of 8-dimensional spacetime into 
4-dimensional physical Minkowski spacetime
plus
4-dimensional CP2 internal symmetry space.

The heaviest mass state nu_3 corresponds to a neutrino 
whose propagation begins and ends in CP2 internal symmetry space,
lying entirely therein. According to the D4-D5-E6-E7-E8 VoDou 
Physics Model the mass of nu_3 is zero at tree-level 
but it picks up a first-order correction propagating 
entirely through internal symmetry space by 
merging with an electron through the weak and electromagnetic forces, 
effectively acting not merely as a point 
but 
as a point plus an electron loop at both beginning and ending points
so 
the first-order corrected mass of nu_3 is given by 
M_nu_3 x (1/sqrt(2)) = M_e x GW(mproton^2) x alpha_E
where the factor (1/sqrt(2)) comes from the Ut3 component 
of the neutrino mixing matrix 
so that
M_nu_3 = sqrt(2) x M_e x GW(mproton^2) x alpha_E = 
       = 1.4 x 5 x 10^5 x 1.05 x 10^(-5) x (1/137) eV = 
       = 7.35 / 137 = 5.4 x 10^(-2) eV. 
Note that the neutrino-plus-electron loop can be anchored 
by weak force action through any of the 6 first-generation quarks 
at each of the beginning and ending points, and that the 
anchor quark at the beginning point can be different from 
the anchor quark at the ending point,
so that there are 6x6 = 36 different possible anchorings. 

The intermediate mass state nu_2 corresponds to a neutrino 
whose propagation begins or ends in CP2 internal symmetry space
and ends or begins in physical Minkowski spacetime, 
thus having only one point (either beginning or ending) lying 
in CP2 internal symmetry space where it can act not merely 
as a point but as a point plus an electron loop. 
According to the D4-D5-E6-E7-E8 VoDou Physics Model the mass 
of nu_2 is zero at tree-level 
but it picks up a first-order correction at only one (but not both) 
of the beginning or ending points
so that so that there are 6 different possible anchorings
for nu_2 first-order corrections, as opposed to the 36 different
possible anchorings for nu_3 first-order corrections,
so that 
the first-order corrected mass of nu_2 is less than 
the first-order corrected mass of nu_3 by a factor of 6,  
so 
the first-order corrected mass of nu_2 is 
M_nu_2 = M_nu_3 / Vol(CP2) = 5.4 x 10^(-2) / 6 
       = 9 x 10^(-3)eV. 

The low mass state nu_1 corresponds to a neutrino 
whose propagation begins and ends in physical Minkowski spacetime.  
thus having only one anchoring to CP2 interna symmetry space. 
According to E8 Physics the mass of nu_1 is zero at tree-level 
but it has only 1 possible anchoring to CP2 
as opposed to the 36 different possible anchorings for nu_3 first-order corrections
or the 6 different possible anchorings for nu_2 first-order corrections
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so that 
the first-order corrected mass of nu_1 is less than 
the first-order corrected mass of nu_2 by a factor of 6,  
so 
the first-order corrected mass of nu_1 is 
M_nu_1 = M_nu_2 / Vol(CP2) = 9 x 10^(-3) / 6 
       = 1.5 x 10^(-3)eV. 

Therefore: 

the mass-squared difference D(M23^2) = M_nu_3^2 - M_nu_2^2 = 
                                     = ( 2916 - 81 ) x 10^(-6) eV^2 = 
                                     = 2.8 x 10^(-3) eV^2 

and 

the mass-squared difference D(M12^2) = M_nu_2^2 - M_nu_1^2 = 
                                     = ( 81 - 2 ) x 10^(-6) eV^2 = 
                                     = 7.9 x 10^(-5) eV^2 

The 3 × 3 unitary neutrino mixing matrix neutrino mixing matrix U  

             nu_1                     nu_2                nu_3 

nu_e          Ue1                      Ue2                 Ue3

nu_m          Um1                      Um2                 Um3

nu_t          Ut1                      Ut2                 Ut3

can be parameterized (based on the 2010 Particle Data Book) 
by 3 angles and 1 Dirac CP violation phase

          c12 c13                        s12 c13                       s13 e−id

 U =    − s12 c23 − c12 s23 s13 eid      c12 c23 − s12 s23 s13 eid     s23 c13

          s12 s23 − c12 c23 s13 eid    − c12 s23 − s12 c23 s13 eid     c23 c13

 
where cij = cos(theta_ij) , sij = sin(theta_ij) 
 
The angles are 

theta_23 = pi/4 = 45 degrees  
because 
nu_3 has equal components of nu_m and nu_t so 
that Um3 = Ut3 = 1/sqrt(2) or, in conventional 
notation, mixing angle theta_23 = pi/4 
so that cos(theta_23) = 0.707 = sqrt(2)/2 = sin(theta_23) 

theta_13 = 9.594 degrees = asin(1/6)  
and cos(theta_13) = 0.986
because sin(theta_13) = 1/6 = 0.167 = |Ue3| = fraction of nu_3 that is nu_e

theta_12 = pi/6 = 30 degrees  
because 
sin(theta_12) = 0.5 = 1/2 = Ue2 = fraction of nu_2 begin/end points 
that are in the physical spacetime where massless nu_e lives 
so that cos(theta_12) = 0.866 = sqrt(3)/2 

d = 70.529 degrees is the Dirac CP violation phase 
ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
This is because the neutrino mixing matrix has 3-generation structure 
and so has the same phase structure as the KM quark mixing matrix 
in which the Unitarity Triangle angles are:
β = V3.V1.V4 = arccos( 2 sqrt(2) / 3 )  19.471 220 634 degrees so sin 2β = 0.6285
α = V1.V3.V4 = 90 degrees
γ = V1.V4.V3 = arcsin( 2 sqrt(2) / 3 )  70.528 779 366 degrees
The constructed Unitarity Triangle angles can be seen on the Stella Octangula
configuration of two dual tetrahedra (image from gauss.math.nthu.edu.tw):
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Then we have for the neutrino mixing matrix:

             nu_1                           nu_2                         nu_3 

nu_e         0.866 x 0.986                  0.50 x 0.986                 0.167 x e-id

nu_m        -0.5 x 0.707                    0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

nu_t         0.5 x 0.707                   -0.866 x 0.707                0.707 x 0.986
            -0.866 x 0.707 x 0.167 x eid   -0.5 x 0.707 x 0.167 x eid

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.167 e-id

nu_m        -0.354                          0.612                        0.697
            -0.102 eid                     -0.059 eid

nu_t         0.354                         -0.612                        0.697
            -0.102 eid                     -0.059 eid

Since ei(70.529) = cos(70.529) + i sin(70.529) = 0.333 + 0.943 i 
and  .333e-i(70.529) = cos(70.529) - i sin(70.529) = 0.333 - 0.943 i 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.354                          0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

nu_t         0.354                         -0.612                        0.697
            -0.034 - 0.096 i               -0.020 - 0.056 i

for a result of 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu_m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697

nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

which is consistent with the approximate experimental values of mixing angles 
shown in the Michaelmas Term 2010 Particle Physics handout of Prof Mark Thomson 

             nu_1                           nu_2                         nu_3 

nu_e         0.853                          0.493                        0.056 - 0.157 i

nu m        -0.388 - 0.096 i                0.592 - 0.056 i              0.697
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nu_t         0.320 - 0.096 i                0.632 - 0.056 i              0.697
         

             nu_1                           nu_2                         nu_3 

nu_e         0.85                           0.53                         0

nu_m        -0.37                           0.60                         0.71

nu_t         0.37                          -0.60                         0.71

if the matrix is modified by taking into account 
the March 2012 results from Daya Bay observing non-zero theta_13 = 9.54 degrees. 

Here is a pdf version of this page.

 

Ken Shoulders's EVOs and Ball Lightning

For reference, here are values of some useful physical quantities:

The effective G* induced by the zero point energy core needed
to stabilize a single spatially extended electron is ~ 10^40 G.

G* m / r = e / r   G* m = e    G* = e/m = 10^42

e        Electron charge        [Q]           1.381 E-34 cm

m_e      Electron mass          [M]           9.1095 E-28 gm
                                                   6.764 E-56 cm

r_e      Electron radius        [L]           2.81794 E-13 cm
              classical (= alpha(h-bar/(m_e c))

r_es     Electron Schwarzschild radius  [L]   1.35264 E-55 cm
              (= 2G_0 m_e/c^2)
              22 orders of magnitude *smaller* than the Planck length

a_0      Bohr radius            [L]           0.529177 E-08 cm
              ( = h-bar^2/(m_e e^2) )

Ken Shoulders and Steve Shoulders said in 1996: "... Highly organized, micron-sized clusters of electrons having
soliton behavior ... have been investigated by K. Shoulders since 1980 ... a short Latin acronym has been adopted and

http://www.svn.net/krscfs/
http://www.svn.net/krscfs/nev%20clusters%202.pdf
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the structure is called an EV, for strong electron. Their organizational properties have been theoretically studied and
reported by P. Beckmann [... Petr Beckmann, "Electron Clusters," Galilean Electrodynamics, Sept./Oct., Vol. 1, No. 5, pp. 55-58, 1990 ...]
and R. Ziolkowski [... Richard W. Ziolkowski and Michael K. Tippett, "Collective effect in an electron plasma system catalyzed by a localized
electromagnetic wave," Physical Review A, vol. 43, no.6, pp. 3066-3072, 15 mar., 1991 ...] ... What is seen in the laboratory is an
extremely energetic entity ... Measurements ... measuring the charge-to-mass ratio of the structure ...[by]... time-of-
flight ... have been made showing there are no included ions to a limit of at least one ion per million electrons. The
total number of electrons in a one micrometer diameter EV is 10^11. ...". In 1999 they said: "... Throughout much
of this work on EV energetics it has been obvious that we get more energy out of certain experiments than we put in.
...".

In August 2004 e-mail messages about Shoulders's EVOs, Jack Sarfatti said:

"... picture is of a self-assembled spherical shell or maybe a kind of Buckyball of N close-packed
electrons each of effective surface area ~ (h/mc)^2. This forms a closed cavity - with some leakage
perhaps, but the leakage rate decreases as N increases. Obviously there will be a cavity boundary condition
Casimir effect but I am pretty sure it is usually negligible in comparison with my strong gravity effect
from Einstein's general relativity. ...

... The KEY IDEA is as follows:

1. The repulsive electro-static self energy per unit electron mass for the N poly-electron cluster is
V(Coulomb Self-Energy) ~ N^2e^2/mr > 0 where the N electrons are arranged in a mono-layer thin
spherical shell of thickness h/mc ~ 10^-11 cm

i.e. Euclidean area of the shell is A = 4pir^2 = N(h/mc)^2 r ~ N^1/2(h/mc) = Schwarzschild radial
coordinate if large space warp ... from G* ~ 10^40G at short-range.

That is, N on-mass-shell bare electrons each of radius e^2/mc^2 ~ 10^-13 cm in a soup of virtual plasma
of virtual photons and virtual electron-positron pairs - the latter partially condensed as a vacuum
condensate!

... a Casimir force ... plays a minor secondary role. The Casimir potential energy per unit electron mass
will be of the form V(Casimir) ~ C(hc/mr)N(h/mcr)^2 Where C is a dimensionless coefficient that can be
positive or negative ... Note that V(Casimir) scales only as N because it depends on the surface area of the
N poly-electron thin shell. This is a boundary effect!

Ignoring rotational and vibrational modes - to be added later. All we have next is the GR correction term
... V(Dark Energy) = c^2/\zpfr^2 a 3D Harmonic Oscillator Potential like a ball in a tunnel through center
of Earth

Note that /\zpf > 0 i.e. an anti-gravity repulsive "dark energy" exotic vacuum core that COUNTER-
INTUITIVELY BINDS the N electrons into a metastable BOUNDARY WALL THIN POLY-
ELECTRON SHELL making the QED Casimir force in the first place ... Adding all three potential
energies Coulomb, Casimir & General Relativity with PW Anderson's "More is Different"

V(total) = BN^2(e^2/mr) + CN(hc/mr)(h/mcr)^2 + c^2/\zpfr^2

B is also a dimensionless coefficient The critical point for dynamical equilibrium is dV(total)/dr = 0 i.e.
the total acceleration must vanish in metastable equilibrium where r --> r* -BN^2(e^2/mr*^2) -
3CN(hc/mr*^2)(h/mcr*)^2 + 2c^2/\zpfr* = 0

So I do not care about Casimir force, which when N >> 1 is obviously a small perturbation!

We now have a more accurate formula for r*, or rather, if you want to keep r* = N^1/2(h/mc) then you
can compute /\zpf.

http://www.svn.net/krscfs/Charge%20Clusters%20In%20Action.pdf
http://www.stardrive.org/
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We also have the stability constraint: d^V(total)/dr^2 > 0

When this constraint is violated WE HAVE WHAT IS BEGINNING TO SUGGEST A BOMB! ...

... you must explain why the boundary forms! You cannot impose it by fiat. The boundary is the thin shell
of charge itself of radius a ~ N^1/2(h/mc). If N ~ 10^12 that gives a ~ 10^-5 cm. ... I don't think it works
well for 2 electrons. You need, in simplest model, N >> 1 electrons close-packed to form a sphere ...".

My model for EVOs also makes a spherical shell, but it is a two-layer shell, motivated by the formation of a blastocyst
two-layer shell in embryology, and it also explains how the door to the high-energy vacuum is opened.

Here is an 8-step description of my model:

1 - A bunch of electrons are zapped in Ken Shoulders's apparatus
with a complicated electromagnetic field.

2 - One of the electrons finds another with opposite spin
and they form a Cooper pair of two electrons
in a dumbbell configuration.

3 - They find another Cooper pair, and the 4 of them form
a double-dumbbell tetrahedral configuration.

4 - The tetrahedron finds (or catalyzes the formation of)
another opposite-oriented tetrahedron, and the 8 of them
form a cube.

5 - Each of the 8 vertices of the cube finds from the cloud
an opposite-spin electron, and the 16 of them look like
Cooper pairs at each of the 8 cube vertices
with the long axis of each pair on a diagonal of the cube.

FORMATION OF THE 16 CONFIGURATION IS LIKE THE MORULA / BLASTOCYST TRANSITION

( At age 4 days, a human embryo consists of a solid ball of 16 cells, called the morula. At the next stage of cell division, the blasocyst forms. Here
is a blastocyst image

from http://www.visembryo.com/baby/stage3.html which states: "... Cell division continues, and a cavity known as a blastocele forms in the center
of the morula. Cells flatten and compact on the inside of the cavity ... the appearance of the cavity in the center the entire structure is now called a

blastocyst. ... two cell types are forming: the embryoblast (inner cell mass on the inside of the blastocele), and the trophoblast (the cells on the
outside of the blastocele). ...". )

THE CENTER OF THE CUBE IS A HOLLOW INTERIOR,
with a 2-layer boundary of 8 inner electrons of each Cooper pair
and 8 outer electrons of each Cooper pair.
The 8 inner electrons can be thought of as being bounded by
the 8 outer electrons.

6 - Any energy (kinetic or repulsive electromagnetic) of
the 8 inner electrons confined by the boundary of the 8 outer electrons
is transferred to the Bohm Quantum Potential by the process 
described in Bohm's Hidden Variable Paper II, section 5,
(reprinted at page 387 of Quantum Theory and Measurement,

http://www.visembryo.com/baby/stage2.html
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edited by Wheeler and Zurek (Princeton 1983))
in which Bohm says:
   "... the PSI-field is able to bring the particle to rest
   and to transform the entire kinetic energy into potential energy
   of interaction with the PSI-field. ...".
Bohm discusses specifically the situation of
   "... a "free" particle contained between two impenetrable and
   perfectly reflecting walls, separated by a distance L. ...",
but
perhaps a similar analysis might apply to a spherical cluster.
Bohm goes on to say:
   "... at first sight, it may seem puzzling
   that a particle having a high energy should be at rest
   in the empty space between two walls.
   Let us recall, however, that the space is not really empty,
   but contains 
   an objectively real PSI-field that can act on the particle. ...".

7 - The increased energy of the Bohm Quantum Potential is
now enough to open the door to the high-energy vacuum,
which effectively gives the electron configuration
access to conformal degrees of freedom of of vacuum dark energy etc.

8 - The electron double-layer with central vacuum energy configuration,
which is the EVO, then begins to collect the other electrons in
the cloud, making them into Cooper pairs and sticking them into
the sort-of-spherical double-layer.
The outer layer of electrons acts as a protective boundary for
the EVO, because if a hostile electron/positive ion system
attacks the EVO, an outer boundary EVO electron neutralizes
the positive ion and the EVO captures the remaining electron
to replace the boundary electron.
The entire EVO system continues to grow until the electrons
of the cloud are all assimilated into it (about 10^12 electrons
in the case of EVOs manufactured by Ken Shoulders).

Ball lightning can be a lot larger than the size of the Ken Shoulders manufactured EVO because lightning can be more
energetic than his machines.

A typical Ball Lightning has r ~ 10 cm, N = 10^21.

Use the hydrogen atom as the basis of comparison
where r ~ 10^-8 cm and N = 1
with self-electrical force ~ 10^+16
compared to
the Ball Lightning self-electrical force 10^42 x 10^-2 = 10^40
in these relative dimensionless units.

That is,
the self-electrical force at the
surface of the Ball Lightning assumed to be in a spherical thin shell
is ~ 10^24 stronger than the electrical force on
the atomic electron in the ground state of the hydrogen atom.

Next consider a single electron as a shell of charge e
at the classical electron radius 10^-13cm.
The relative self-electric force is then 10^+26.

Therefore,
the electrical force of the Ball Lightning is
about 10^14 larger than that on a single electron.

The effective G* induced by the zero point energy core needed
to stabilize a single spatially extended electron is ~ 10^40 G.

That is
the effective Planck length Lp* in
the interior of a single electron is ~ 10^-13 cm.

The effective Planck length in the interior of the Ball Lightning
is therefore ~ 10^-6 cm since G* ~ Lp^*2.

Tony Smith's Home Page - Here is a pdf version of this page.

......
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DARPA invented the Internet and a lot of other stuff.

According to DARPA's Strategic Plan as of February 2003:

".... IAO is developing and integrating information technology that largely consists of three parts &endash; advanced
collaborative and decision support tools, language translation technologies, data search and pattern recognition

technologies. Together, these three parts effectively comprise the Total Information Awareness (TIA) project. ...

... Many elements of the information technology revolution that have vastly increased the effectiveness of the U.S.
military and transformed American society &endash; time-sharing, interactive computing, the ideas behind the

personal computer, the Internet &endash; were spurred on by the vision of a scientist at DARPA in the 1960s and
1970s, J. C. R. Licklider ...[ no, really, Al Gore didn't do it ]...

http://www.darpa.mil/
http://www.darpa.mil/body/strategic.html
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... DARPA's Software for Distributed Robotics (SDR) program is developing robot behavior and software to enable
very large groups of very small, very inexpensive robots to perform useful tasks. SDR will allow human operators to

control robot "swarms" without having to consider what each individual robot may be doing. ..

 

.... The Global Hawk and Predator Unmanned Aerial Vehicles have been prominent in Operation Enduring Freedom in
Afghanistan and other parts of the world. ...

... DARPA's space program ... Responsive Access, Small Cargo, Affordable Launch (RASCAL) ... is designed to place
small payloads in orbit on a moment's notice by launching them from a highspeed, high-altitude aircraft that

eliminates a large and expensive first stage booster. ...

 

... DARPA's Continuous Assisted Performance (CAP) program illustrates how the Bio-Revolution is aimed at helping
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U.S. warfighters. CAP is investigating ways to prevent fatigue and enable soldiers to stay awake, alert, and effective
for up to seven days straight without suffering any deleterious mental or physical effects and without using any of

the current generation of stimulants. ...

 

... Licklider's vision was of people and computers working together symbiotically. His concept was of computers
seamlessly adapting to people as partners that handle routine information processing tasks. This frees people to focus
on what they do best &endash; think analytically and creatively &endash; and, thereby, greatly extend the powers of

their minds, i.e., what they can know, understand, and do. ...

... DARPA's ... Brain Machine Interface program ... is finding ways to detect and directly decode signals in the brain
so that thoughts can be turned into acts performed by a machine. Essentially, this program is working on ways for
machines to synchronize with minds and then act directly on thoughts. This has actually been demonstrated, to a

limited degree, with a monkey that has been taught to move a computer mouse or a telerobotic arm simply by
thinking about it. The long-term Defense implications of finding ways to turn thoughts into acts ... are enormous:

imagine U.S. warfighters that only need use the power of their thoughts to do things at great distances. ...

... DARPA's new Enduring Personalized Cognitive Assistant (EPCA) program will launch the creation of intelligent
personalized assistants ... These assistants will learn about preferences and procedures by observing their partner

humans, but will also accept direct, naturally-expressed guidance. They will anticipate the human's needs and prepare
materials to be ready just in time for their use. ... Successful implementation of an EPCA will help finally realize

Licklider's vision of human-computer symbiosis. ...".
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According to a 5 June 2003 article by William Safire in The New York Times: "... Darpa's LifeLog initiative is part of
its "cognitive computing" research. The goal is to teach your computer to learn by your experience, so that what has
been your digital assistant will morph into your lifelong partner in memory. Darpa is sprinkling around $7.3 million in
research contracts (a drop in its $2.7 billion budget) to develop PAL, the Perceptive Assistant that Learns. ... "To build
a cognitive computing system," says proto-PAL, "a user must store, retrieve and understand data about his or her past
experiences. This entails collecting diverse data. . . . The research will determine the types of data to collect and when
to collect it." This diverse data can include everything you ("the user") see, smell, taste, touch and hear every day of
your life. ... "... Users are in complete control of their own data-collection efforts, decide when to turn the sensors on
or off and decide who will share the data." ... The human user may have opt-in control of the wireless wire he is
secretly wearing, but all the people who come in contact with PAL and its willing user-spy would be ill-used without
their knowledge. Result: Everybody would be snooping on everybody else, taping and sharing that data with the
government and the last media conglomerate left standing. And in the basement of the Pentagon, LifeLog's Dr. Gage
and his PAL, the totally aware Admiral Poindexter, would be dumping all this "voluntary" data into a national memory
bank, which would have undeniable recall of everything you would just as soon forget. ...".

 

According to a 22 February 2003 article by Duncan Graham-Rowe in the New Scientist:

"... US Air Force plans nuclear drones ...

... The USAF hopes that such a vehicle will be able to "loiter" in the air for months without
refuelling, striking at will when a target comes into sight. ... UAVs ... don't put pilots' lives at risk ...
The US Air Force Research Laboratory (AFRL) has funded at least two feasibility studies on nuclear-
powered versions of the Northrop-Gruman Global Hawk UAV ... In the 1950s both the US and the USSR
tried to develop nuclear propulsion systems for piloted aircraft. ...[They found that shielding would have
made]... the aircraft too heavy. ...

... in 1999 ... Carl Collins and colleagues at the University of Texas in Dallas ... found that by shining X-
rays on to certain types of hafnium they could get it to release 60 times as much energy as they put in ...
The reaction works because a proportion of the hafnium nuclei are "isomers" in which some neutrons and
protons sit in higher energy levels than normal. ...

... now ... instead of a conventional fission reactor ... AFRL ... is focusing on a type of power generator
called a quantum nucleonic reactor. ... This obtains energy by using X-rays to encourage particles in
the nuclei of radioactive hafnium-178 to jump down several energy levels, liberating energy in the
form of gamma rays. A nuclear UAV would generate thrust by using the energy of these gamma rays to
produce a jet of heated air. ...

... If shot down ... would an anti-aircraft gunner in effect be detonating a dirty bomb? ... hafnium has
a half-life of 31 years ... equivalent to caesium-137 ...".

 

 

 

 

Tony Smith's Home Page
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http://www.darpa.mil/ipto/research/llog/index.html
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This thesis uses Path Integrals and Green’s Functions to study

Gravity, Quantum Field Theory and Statistical Mechanics,

particularly with respect to:

finite temperature quantum systems of different spin in gravitational fields;

finite temperature interacting quantum systems in perturbative regime;

self-interacting fermi models in non-trivial space-time of different dimensions;

non-linear quantum models at finite temperatures in a background curved space-time;

3-D topological field models in non-trivial space-time and at finite temperatures;

thermal quantum systems in a background curved space-time.

Results include: NON-EQUIVALENCE of INERTIAL and GRAVITATIONAL Mass.
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CONVENTIONS AND ABBREVIATIONS

The sign conventions of the metric of the Part I. is sign(+2) = diag(−,+,+,+)

with Riemann tensor Rα
βγδ = ∂δΓαβγ−∂γΓαβδ+ΓαξγΓξβδ−ΓαξδΓξβγ and Ricci tensor

as contraction of the form Rµν = Rα
βγα

In Part II. metric with signature sign(−2) = diag(+,−,−,−) is used in order to

preserve standard formulation theory in real time formalism.

The units h̄ = c = 1 and Boltzmann constant k = 1 are used in the thesis.

The following special symbols are used throughout:

∗ complex conjugate

+ Hermitian conjugate

− Dirac conjugate

∂α = ∂
∂xα

partial derivative

∇α or ; covariant derivative

Γδβγ Christoffel symbols

ωαβγ spin connection

tr or Tr are traces

[a, b] = ab− ba commutator

{a, b} = ab+ ba anticommutator

∼ order of magnitude estimate

' approximately equal

≡ defined to be equal to

10



SUMMARY

The problems which are studied in this work belong to three different fields of the-

oretical physics: gravity, quantum field theory and statistical mechanics. Two well

known methods of modern quantum field theory, path integrals and Green’s func-

tions, allow one to connect these different branches of physics. It is possible to get

a number of interesting physical predictions by combining these two methods. This

combination of path integral and Green’s function methods is applied to: finite tem-

perature quantum systems of different spin in gravitational fields; finite temperature

interacting quantum systems in perturbative regime; self interacting fermi models

in non-trivial space-time of different dimensions; non-linear quantum models at finite

temperatures in a background curved space-time; 3-D topological field models in non-

trivial space-time and at finite temperatures; and construction of the statistics and

thermodynamics of thermal quantum systems in a background curved space-time.

The thesis is divided into four parts.

The core of the thesis is Part I. It is concerned with the development of ideas of

local quantum statistics and thermodynamics of ideal thermal quantum systems. The

goal is to apply the methods of quantum field theory to thermal quantum systems,

and so to extend and to improve them as convenient mathematical tools for describing

the thermal behavior of quantum systems of different spins in external gravitational

field. Particular attention is devoted to the development of the connection between

Green’s functions of the models and their distribution functions. For the description
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of thermal quantum systems in an external curved space-time, Schwinger-Dewitt and

momentum-space representations of Green’s functions are introduced. The problem of

introducing temperature into field models in curved space-time for these two methods

is discussed. The equivalence and difference between these two formalisms are stud-

ied. The aim of introducing these different representations is to show how to introduce

chemical potential in the momentum-space formulation of partition functions of quan-

tum systems and to study their thermal behavior in external gravitational fields. The

concept of local thermodynamics is introduced, and densities of Helmholtz free ener-

gies and grand thermodynamical potentials for bose and fermi gases are computed.

It is shown how average occupation numbers of bosonic and fermionic quantum sys-

tem depend on external gravitational fields. Low temperature behavior of bose and

fermi gases is explored, and the phenomenon of Bose condensation in thermal bose

systems in a background curved space-time is studied. Thermodynamical properties

of a photon gas in a background gravitational field are considered.

In part II finite temperature interacting quantum fields are explored from the point

of view of thermofield dynamics. Two loop renormalizations of a self-interacting λϕ4

scalar field at zero and finite temperatures are discussed and analyzed. On this basis,

the two loop renormalized finite temperature Green’s function of a boson and non-

relativistic Hamiltonian of a boson in a heat bath in an external gravitational field are

computed. The interesting problem of non-equality between inertial and gravitational

masses of a boson is studied in this part.

In part III non-linear spinor models in 3-D and 4-D space-time are considered.
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The Gross-Neveu model and the 3-D Heisenberg model in non-trivial space-times with

different topologies are studied. The problem of the dynamical mass of composite

fermions is discussed. The 4-D Heisenberg model in a background curved space-time

at finite temperature is explored. The influence of curvature on the dynamical mass

generation of fermions is considered.

Part IV is devoted to the analysis of topological field models in non-Euclidean 3-D

space-time and finite temperature effects. The properties of vector and tensor field

models with Chern-Simons mass term are considered. The effective Chern-Simons

terms of vector and tensor fields appearing as the result of interaction of 3-D fermions

with external gauge vector and tensor fields are discussed. The ideas and methods

developed in part I are applied to the analysis of topological models with non-trivial

space-time structure. The influences of the topology of 3-D space-time and of thermal

behavior of interacting fermions on generation of the effective Chern-Simons terms

are studied and analyzed.

New results contained in thesis

Finite temperature field theory in flat space-time has been studied in a number

of journal publications (references in the text of part I) and books [ Bonch-Bruevich

et al 1962, Abrikosov et al. 1963, Popov 1987, Kapusta 1989 et al.]. Quantum field

theory in curved space-time has been developed by many authors (journal references

in the text of part I) and is well described in the books [De-Witt 1965, Birrell & De-

vies 1982, Fulling 1989 et al.] Finite temperature field theory in curved space-time in

the Schwinger-DeWitt formalism [De-Witt 1965,1975] is considered in many journal

13



publications (c.f. references in the text of part I). Most important are the works of

Dowker, Kennedy, Denardo et al. [Dowker & Kritchley 1977, Dowker & Kennedy

1978, Denardo & Spalucci 1983]. The momentum-space method in applications to

a field theory in curved space-time was discussed in the works of Bunch, Parker,

Panangaden [Bunch & Parker 1979, Panangaden 1981]. This method was used in the

study of the λϕ4-model and the quantum electrodynamics in perturbative regimes

in curved space-time. In Part I, on the basis of the above mentioned works, the

author develops the theory of local thermodynamics and a statistics in curved space-

time. The author shows that the thermodynamical potentials (free energy, grand

thermodynamical potential) of thermal quantum systems may be computed directly

through the thermal Green’s functions of corresponding quantum fields in chapter

III (III.24) and (III.52); chapter VII (VII.22) and chapter IX (IX.15). In chapters

VII and IX the author shows that the densities of free energy of thermal bose and

and fermi systems in curved space-time can be derived with the Green’s function

in the Schwinger-DeWitt formalism. The author shows the equivalence between the

Schwinger-DeWitt and momentum space methods in applications to thermal quan-

tum systems in chapter VII (VII.25) and chapter IX (IX.18). The author analyzes the

difficulties of the computation of the grand thermodynamical potentials for bose and

fermi systems using the Schwinger-DeWitt formalism (chapter IX) and computes the

grand thermodynamical potentials of ideal bose and fermi systems in gravitational

fields with momentum-space method in chapter XII (XII.1 and XII.2) and chapter

XIII. The author considers low temperature properties of these systems in chapters
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XII and XIII, and studies the behavior of the chemical potentials of the bose and

fermi systems with respect to space-time curvature (XII.19) and (XIII.20). The au-

thor analyzes the phenomenon of Bose condensation (section XII.3) and finds the

variation of the critical temperature of condensation with respect to the variation

of the curvature (XII.25). The author studies the thermodynamical properties of a

photon gas in curved space-time with momentum space-methods in chapter X. The

author computes Bose-Einstein and Fermi-Dirac distributions in curved space-time

in chapters XII (XII.14) and XIII (XIII.10)

The temperature properties of self-interacting and gauge fields are studied in imag-

inary and in real time formalisms in the works of Kislinger , Kapusta, Donoghue et al.,

from the point of view of their renormalizability [Kislinger et al., 1976] and finite tem-

perature behavior of the constant of the interaction [Kapusta 1979, Fujimoto et al.,

1987]. In the work of Donoghue the gravitational field was also introduced in the elec-

trodynamics with the Tolman’s shift of temperature, and the non-equality between

inertial and gravitational masses of fermion was also discussed [Donoghue et al.,1984].

In part II of this work the author computes the finite temperature effective mass and

renormalized Green’s function of boson in a heat bath in two loop approximation

with a real time formalism in chapter XV (XV.21), finds the non-relativistic finite

temperature Hamiltonian of bosons in a weak gravitational field (section XVI.1), and

gets the ratio between the inertial and the gravitational masses of a boson (section

XVI.2) (XVI.9).

Twisted fields were introduced by Isham in 1978 and field models in space-time
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with a non-Minkowskian topology were studied in the works of Ford, Toms et al., [Ford

1980, Toms 1980]. Non-linear 3-D field models with γ5 symmetry and a large number

of flavors and (ψ̄ψ)2 non-linear models in 3-D and 4-D space-time were studied in

works Gross & Neveu 1974, Bender 1977, Tamvakis, Kawati & Miyata 1981 et al. In

part III the author applies the idea of twisted and untwisted spinor fields to obtain the

dependence of the dynamical fermionic mass with respect to a non-trivial topology

of space-time in chapter XVIII (section XVIII.2). The author analizes the behavior

of the dynamic fermionic mass with respect to the curvature of space-time and the

thermal behavior of interacting fields (section XVIII.4).

The idea of computing the induced Chern-Simons action for vector and tensor

fields as the result of the interaction of 3-D fermi fields with external vector and

tensor fields was studied in the works of Redlich, Das, Ojima et al. Das proposed

the method of the computation of finite temperature induced Chern-Simons action

of vector type with the method of derivative expansion [Babu & Das 1987]. Ojima

computed the Chern-Simons action of vector and tensor fields using the path integral

method [Ojima 1989]. In Part IV the author, using the above mentioned works

computes the induced Chern-Simons mass term of a vector field in space-times with

topologies R2 × S1 and R2 × mobius strip in section (XX.2). In chapter XXI the

author computes the finite temperature gravitational induced Chern-Simons mass

term using the momentum space method developed in part I.

In the list of references the author includes only the publications most important

for undestanding the text.
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PART I

LOCAL QUANTUM STATISTICS

AND THERMODYNAMICS

IN CURVED SPACE-TIME

Introduction

The statistics and thermodynamics of quantum systems in gravitational fields have

the attracted attention of physicists for a long time. The equilibrium distribution of

a relativistic quantum gas in a gravitational field has been studied using the kinetic

Boltzmann equation, and it was found that the solution of a functional Boltzmann

equation is a relativistic Maxwell distribution for a certain type of gravitational field

[Chernikov 1962]. Later, different variants of non-equilibrium statistical mechanics

in classical general relativity as a generalization of the standard statistical equations

for classical systems in curved space-time were proposed [Israel & Kandrup 1984,

Ignat’ev 1985].

At the same time field-theoretical methods were developed and applied to sta-

tistical mechanics and thermodynamics. Since the middle of the 50’s, significant

progress was made in quantum theory of many body systems, and was connected
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with the development of finite temperature quantum field methods in statistical

physics. Feynman [Feynman R.1953] studied the λ-transition in Helium using the

partition function in the form of a path integral in quantum mechanics. Martin and

Schwinger [Martin & Schwinger 1959] considered a many-particle system in the con-

text of quantum field theory in order to treat multiparticle system from the quantum

field-theoretical point of view. They described the microscopic behavior of a multipar-

ticle system using Green’s functions, and found that the finite temperature Green’s

functions are related to intensive macroscopic variables when the energy and number

of particles are large. Matsubara [Matsubara 1955] proposed finite temperature per-

turbation techniques similar to perturbative quantum field theory and calculated the

grand partition function by introducing Green’s functions in imaginary time formal-

ism. The works of Feynman, Matsubara, and Martin & Schwinger created the basis

for understanding the close connection between Euclidean field theory and statistical

mechanics.

In the 60’s convenient methods using finite temperature calculations for interacting

thermal systems with a propagator formalism in the perturbative regime were pro-

posed in [Bonch-Bruevich & Tyablikov 1962], [Abrikosov et al. 1963], [Fradkin 1965],

and [Symanzik 1966]. These works stressed the analogy between Euclidean Green

functions and distribution functions in statistical mechanics. Analogies between sta-

tistical physics and quantum field theory at finite temperatures were further strength-

ened in the study of infinite equilibrium systems of scalar and spinor fields

[Dolan & Jackiw 1974]. These works provided an opportunity to construct the sta-
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tistical mechanics and thermodynamics of quantum systems in the language of finite

temperature field theory, and pointed the way towards a construction of a statistical

mechanics and thermodynamics in curved space-time.

In the 70’s, interest in quantum statistical processes in general relativity was

aroused by the works of Hawking [Hawking 1975], and Bekenstein [Bekenstein 1973]

on the thermodynamics of black holes, where an intimate connection between ther-

modynamics and the structure of space-time was pointed out.

Parallel to the research on the thermodynamics of black holes, quantum effects

present in the early Universe were thoroughly discussed by Guth et al. [Guth 1966,

Starobinsky 1982, Linde 1984]. From these works one may conclude that, for early

time and high temperatures, the quantum statistical properties of matter and strong

curvature of space-time become significant.

With the development of a quantum field theory using functional integral methods

at finite temperature [Weinberg 1974, Faddeev & Slavnov 1991], [Kapusta 1989],

[Popov 1987] and of a formalism of a quantum theory of field in curved space-time

[DeWitt 1965, Fulling 1989], new possibilities for studing the behaviour of thermal

systems with non-trivial geometry and topology were discussed. This approach was

developed by Denardo et al. [Denardo & Spalucci 1983], [Nakazava & Fukuyama 1985].

Hu [Hu 1981-3] introduced time dependent temperature T (t) = a(t)/T for an

equilibrium gas of scalar particles which is described by a conformal scalar field in a

closed Robertson-Walker (RW) Universe in a different way, by using the equilibrium

temperature of a flat space-time T .
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The problems of a thermodynamical description of a non-equilibrium thermal

quantum gas and conditions for thermal equilibrium in an expanding Universe were

studied by Hu [Hu 1982]. However, in general this problem has not been solved

satisfactorily. Difficulties in the construction of a thermodynamics of thermal sys-

tems in dynamical space-time are connected with such problems as the definitions of

temperature, energy spectrum, and the vacuum state of a thermal system.

In Part I of this work we extend the results of finite temperature field theory

in order to construct a statistical mechanics and thermodynamics of bosonic and

fermionic quantum systems in an external curved space-time.

The methods developed here are based on using the language of a finite temper-

ature Green’s function in an arbitrary curved space time for the definition of the

thermodynamical potentials of thermal quantum systems.

Green’s functions of matter fields in curved space-time are nonlocal objects that

are well defined in a small range of the space-time manifold [DeWitt 1965]

[Nakazava & Fukuyama 1985]. Thermal properties of quantum systems may be con-

sidered the properties of the set of quasi-equilibrium sub-systems, which are elements

of the whole quantum system [Kulikov & Pronin 1993]. This suggestion will lead

us to the definition of distribution functions of bose and fermi systems, and some

interesting thermodynamical consequences.

The division of the entire system into quasi-equilibrium sub-systems may be done

in a simple way using Riemann normal coordinates [Petrov 1969]. These coordinates

permit us to rewrite Green’s functions in a momentum space representation, and to
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introduce a local temperature in order to write thermodynamical potentials through

these Green’s functions. As a result, the thermodynamical potentials will be written

as a series expansion in powers of the curvature tensor at a selected point of the

curved space-time manifold. Therefore, at any point in space-time the coefficients of

the series will change because the curvature will change for all other points on the

manifold.

Therefore, in accordance with our suggestions, densities of thermodynamic po-

tentials will be functionals of curvature, and they will be directly connected to the

temperature Green’s functions by a simple relation. The aim of this part will be

to develop the mathematical formalism of temperature Green’s functions in exter-

nal curved space-time and to use the formalism to construct a quantum statistics

and thermodynamics of thermal bosonic and fermionic ideal quantum systems and a

thermodynamics of a photon gas in an arbitrary curved space-time.

Part I is organized in the following way: A short review of statistical mechan-

ics is presented in chapter I. In chapter II functional integral methods are applied

to non-relativistic and relativistic many-body systems in Euclidean space-time. The

purpose will be to generalize these methods for a description of statistical systems in

curved space-time. Finite temperature Green’s functions are introduced in chapter

III for computation of the thermodynamical potentials of quantum gases. Finite tem-

perature gauge fields are studied in chapter IV. An introduction to quantum fields

in curved space-time is presented in chapter V. The bosons and fermions in external

gravitational fields are studied in chapters VI and VIII. The thermodynamics of bose
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and fermi gases in curved space-time is studied in chapters VII and IX. The thermo-

dynamics of vector bosons is considered in chapter X. Renormalization problems are

considered in chapter XI. The phenomenon of Bose-Einstein condensation and the

low temperature properties of fermi gas are studied in chapters XII and XIII.
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Chapter 1

QUANTUM FIELD METHODS

IN STATISTICAL PHYSICS

The customary approach to many-body theory is the method of second quantization

[Abrikosov et al. 1963, Fetter & Walecka 1971]. This chapter is a short introduction

to statistical mechanics of simple quantum systems using this method.

1.1 Equilibrium statistical mechanics

Statistical mechanics deals with three types of ensembles:

1) The microcanonical ensemble is used to describe an isolated system which has

a fixed energy E, particle number N , and volume V .

2) The canonical ensemble is used to describe a system in contact with a heat

reservoir at temperature T . The system can freely exchange energy with the reservoir
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and T , N , and V are fixed variables

3) The grand canonical ensemble is used to describe a system which can exchange

particles as well as energy with reservoir. In this ensemble T , V and the chemical

potential µ are fixed variables.

The main aim of statistical mechanics is to derive the thermodynamic properties

of macroscopic bodies starting from the description of the motion of the microscopic

components (atoms, electrons, etc.).

To solve the problem it is necessary to find the probability distribution of the

microscopic components in thermal equilibrium (after a sufficiently long time), and

deduce the macroscopic properties of the system from this microscopic probability

distribution.

Following this scheme let us consider a classical Hamilton system with 2N degrees

of freedom in a box of volume V . The classical equations of motion are:

q̇i =
∂H

∂pi
, ṗi = −∂H

∂qi
(1.1)

where H is the Hamiltonian, qi and pi (i = 1, 2, ..., N) are the set of coordinates and

momenta of the system.

Let A(q, p) be an arbitrary measurable quantity (an observable). The equilibrium

average of this quantity Ā is defined by

Ā = lim
t→∞

1

t

∞∫
o

A(q(τ ), p(τ ))dτ
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=
∫
dqdpA(q, p)%(q, p) (1.2)

where %(q, p) is the equilibrium probability.

This function is never negative and satisfies the normalization condition

∫
dqdp %(q, p) = 1. (1.3)

The fundamental hypothesis of equilibrium statistical mechanics is that % follows the

canonical distribution

%(q, p) = Z−1 exp[−βH(q, p)], (1.4)

where

Z =
∫
dqdp exp[−βH(q, p)] (1.5)

is the partition function, and β−1 = T is the absolute equilibrium temperature.

It is useful to find a characterization of the canonical distribution that distin-

guishes it from all other possible probability distributions. It is convenient to intro-

duce the entropy of a distribution % defined as follows:

S[%] = −
∫
dqdp%(q, p)ln%(q, p) = − < ln% > (1.6)
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Entropy has the following properties: the more ordered is the system the smaller is

the entropy (i.e., the more concentrated the probability distribution in a restricted

region of phase space); the more disordered is the system (i.e., the more uniform the

probability distribution), the larger is the entropy.

For relativistic quantum statistical systems the equation (1.4) will be turned into

the equation for statistical operator

%̂ = Z−1 exp[−β(Ĥ − µN̂ ] (1.7)

where Ĥ is the Hamiltonian and N̂ is the number operator. This operator is Hermitian

and commutes with Hamiltonian H. The parameter µ is the so called chemical

potential.

The ensemble average of an operator Â will be

< A >= Z−1Tr[Â%̂] (1.8)

The factor Z will turn into a so called grand canonical partition function of the form

Z = Tr exp[−β(Ĥ − µN̂ ] (1.9)

This function is the most important in thermodynamics.

The average value of the energy U may be written from (1.8) as
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U =< Ĥ >= Tr[Ĥ%̂] (1.10)

and the entropy as

S = −Tr[%̂ln%̂] (1.11)

From the equations (1.9) and (1.11) we get a useful relation

S = −Tr[%̂ ln%̂]

= −Tr[%̂(− lnZ − βĤ + µN̂)]

= lnZ + βU − βµN,

or

(1/β)lnZ = U − S/β − µN. (1.12)

The quantity

Ω = −(1/β)lnZ (1.13)

is the grand thermodynamical potential of the grand canonical ensemble.

For canonical ensemble (µ = 0) we can write the equivalent equation for thermo-

dynamic potential F (free energy).
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It is easy to find that

F −Ω = µN. (1.14)

The grand partition function Z = Z(V, T, µ) is the most important function in ther-

modynamics. All other standard termodynamic properties may be determined from

this function. For example, the pressure, particle number, entropy, and energy (in

the infinite volume limit) are

P = T
∂lnZ

∂V
, N = T

∂ln Z

∂µ

S = T
∂ T lnZ

∂T
, E = −PV + TS + µN (1.15)

1.2 Statistical mechanics of simple systems

Formalism of second quantization

Now we can apply the formalism of statistical mechanics developed above to non-

interacting many body quantum systems in the frame of the method of second quan-

tization.

1. Bosonic quantum system at finite temperature

Let us study a bosonic quantum system. Each quantum state ε of the system may

be occupied by bosons. Let n (n = 0, 1, 2, 3, ...) be number of bosons in this state, and
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|n > be the wave function of this state. We will call a state |0 > a vacuum state. One

may introduce creation a and annihilation a+ operators with commutation relation

[a, a+] = aa+ − a+a = 1 (1.16)

The action of these operators on eigenstates is

a|n >=
√
n|n− 1 >, a+|n >=

√
n+ 1|n+ 1 > (1.17)

and on vacuum state is

a|0 >= 0 (1.18)

From (1.16), (1.17) one can get the number operator N̂ = a+a:

N̂ = a+a|n >= n|n > (1.19)

We may build all states |n > from vacuum |0 > by repeated applications of the

creation operator

|n >= (n!)−1/2(a+)n|0 > (1.20)

The Hamiltonian of the system in the state with energy ε may be constructed as a

product ε with number operator (up to an additive constant) in the form
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Ĥ = ε(N̂ + 1/2) = ε(a+a+ 1/2) =
1

2
ε(a+a+ aa+) (1.21)

The additive term ε/2 in (1.21) is the zero-point energy. Usually this term may be

ignored and we get Ĥ = εN̂ .

The grand partition function according to (1.9) will be

Z = Tr exp[−β(Ĥ − µN̂ )] = Tr exp[−β(ε− µ)N̂ ]

∞∑
n=0

< n| exp[−β(ε− µ)N̂ ]|n >=
∞∑
n=0

exp[−β(ε− µ)n]

= (1− exp[−β(ε− µ)])−1 (1.22)

Inserting (1.22) into (1.15) we get the average number of bosons in the system with

energy ε

N = (exp[β(ε− µ)]− 1)−1 (1.23)

and the average energy in the form ε̄ = εN .

2. Fermionic quantum system at finite temperature

For a fermionic quantum system there are only two states |0 > and |1 > with

energy ε.

The action of the fermion creation and annihilation operators on these states is
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α+|0 >= |1 >, α|1 >= |0 >

and

α+|1 >= |0 >, α|0 >= |1 > (1.24)

Thus, these operators have the property that their square is zero

α+α+ = αα = 0 (1.25)

The number operator is N̂ = α+α. One has

N̂ |0 >= α+α|0 >= 0; N̂ |1 >= α+α|1 >= |1 > (1.26)

Creation and annihilation operators satisfy the anticommutation relation

{α, α+} = αα+ + αα+ = 1 (1.27)

The Hamiltonian for this system may be taken in the form

Ĥ =
1

2
(α+α− αα+) = ε(N̂ − 1/2) (1.28)

The partition function for the fermionic system will be
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Z = Tr exp[−β(Ĥ − µN̂ )] =
1∑

n=0

< n| exp[−β(ε− µ)N̂ ]|n >

= 1 + exp[−β(ε− µ)] (1.29)

The average number of fermions is

N = (exp[β(ε− µ)] + 1)−1 (1.30)

The average energy of the system in the state with energy ε is ε̄ = εN .

The next section describes an alternative approach, the method of functional

integrals for studying the behavior of statistical systems.
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Chapter 2

PATH INTEGRALS

IN STATISTICAL PHYSICS

Functional integration, introduced several decades ago [Feynman & Hibbs 1965], is

one of the most powerful methods of modern theoretical physics. The functional

integration approach to systems with an infinite number of degrees of freedom turns

out to be very suitable for the introduction and formulation of perturbation theory

in quantum field theory and statistical physics. This approach is simpler than the

operator method.

Using functional integrals in statistical physics allows one to derive numerous in-

teresting results more quickly than other methods. Theories of phase transitions of

the second kind, superfluidity, superconductivity, plasma, and the Ising model are ex-

amples of the problems for which the functional integration method appears to be very

useful. If an exact solution exists, the functional integration method gives a simple
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way to obtain it. In other cases, when exact knowledge is unobtainable, the appli-

cation of functional integrals helps to build a qualitative picture of the phenomenon,

and to develop an approximate solution scheme.

The functional integration method is suitable for obtaining the diagram techniques

of the perturbation theory, and also for modifying the perturbative scheme if such

a modification is necessary. The extension of functional integral techniques to back-

ground curved space-time allows one to take into account the gravitational field by

considering the statistical and thermodynamical properties of the systems.

The aim of this chapter is to introduce the finite temperature functional integral

approach to statistical mechanics and local thermodynamics in curved space-time.

2.1 Partition function in path integral formalism

This paragraph discusses the scalar field which is described by the Schrodinger field

operator ϕ̂(~x) where ~x is the spatial coordinate. We denote eigenstates of ϕ̂(~x) by

|ϕ >

ϕ̂(~x)|ϕ >= ϕ(~x)|ϕ > (2.1)

where ϕ(~x) is a c-number function. Let π̂(~x) be its conjugate momentum operator.

The usual completeness and orthogonality conditions may be written as:

∫
dϕ |ϕ〉 〈ϕ| = 1
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〈ϕa | ϕb〉 = δ [ϕa(~x)− ϕb(~x)] (2.2)

where δ-is the Dirac delta function.

Similarly, the eigenstates of the conjugate momentum field operator are labeled

by |π > and satisfy the equation

π̂(~x)|π >= π(~x)|π > (2.3)

with eigenvalies π(~x). The completeness and orthogonality conditions are

∫
dπ |π〉 〈π| = 1

〈πa | πb〉 = δ [πa(~x)− πb(~x)] (2.4)

the overlap between an eigenstate of field operator and an eigenstate of the momentum

operator is

〈ϕ | π〉 = exp
[
i
∫
d3xπ(~x)ϕ(~x)

]
(2.5)

For dynamics, one requires a Hamiltonian expressed as a functional of the field and

its conjugate momentum:

H =
∫
d3xH(π̂, ϕ̂) (2.6)
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Suppose that a system is in state |ϕa > at a time t = 0. After time tf it will evolve

into exp(−iHtf)|ϕa >. The transition amplitude for going from state |ϕa > to some

other state |ϕb > after time tf is thus

< ϕb| exp(−iHtf)|ϕa > (2.7)

For statistical mechanics purposes, consider the case in which the system returns to

its original state after time tf . Divide the time interval [0, tf ] into N equal steps of

duration ∆t = tf/N . Then

〈ϕa| exp(−iHtf) |ϕa〉 = lim
N→∞

∫ N∏
i=1

(
dϕi

dπi
2π

)

〈ϕa | πN〉 〈πN | exp(−iH∆tf) |ϕN〉 〈ϕN | πN−1〉 〈πN−1| exp(−iH∆tf) |ϕN−1〉 × ...

× 〈ϕ2 | π1〉 〈π1| exp(−iH∆tf) |ϕ1〉 〈ϕ1 | ϕa〉 (2.8)

It is known, that

< ϕ1|ϕa >= δ(ϕ1 − ϕa) (2.9)

and

< ϕi+1|πi >= exp
[
i
∫
d3xπi(~x)ϕi+1(~x)

]
(2.10)
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For ∆t→ 0 one can expand

〈πi| exp(−iH∆t) |ϕi〉 ≈ 〈πi| (1− iH∆t) |ϕi〉 =

〈πi | ϕi〉 (1− iHi∆t) = (1− iHi∆t) exp
[
−i
∫
d3xπi(x)ϕi(x)

]
(2.11)

where Hi = H(πi, ϕi). Inserting (2.9), (2.10) and (2.11) into (2.8) gives

〈ϕa| exp(−iHtf) |ϕa〉 = lim
N→∞

∫ N∏
i=1

(
dϕi

dπi
2π

)
δ(ϕ1 − ϕa)×

exp

−i∆t
N∑
j=1

∫
d3x [H(πj, ϕj) − πj(ϕj+1 − ϕj)∆t]

 (2.12)

where ϕN+1 = ϕ1 = ϕa.

Taking the continuum limit of (2.12) , gives the result

〈ϕa| exp(−iHtf) |ϕa〉 =
∫
Dπ

ϕ(~x,tf )=ϕa(~x)∫
ϕ(~x,0)=ϕa(~x)

Dϕ×

exp

i
tf∫

0

dt
∫
d3x

[
π(~x, t)

∂ϕ(~x, t)

∂t
−H(π(~x, t), ϕ(~x, t))

] (2.13)

The integration over π(~x, t) is unrestricted, and integration over ϕ(~x, t) is such that

the field starts at ϕa(~x) at t = 0 and ends at ϕa(~x) at t = tf . Note that all operators

are gone and r one can work only with classical variables [Kapusta 1989].
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2.2 Partition function for bosons.

The partition function in statistical mechanics is expressed as

Zβ = Tr exp {−β (H − µN )} =

∫
dϕa 〈ϕa| exp {−β (H − µN )} |ϕa〉 (2.14)

where the sum runs over all states.

The aim now is to express Zβ in terms of a functional integral.

First introduce the imaginary time τ = it. The limits of integration on τ are

[0, β], then −itf = β and

Zβ =
∫
Dπ

∫
periodic

Dϕ×

exp


β∫

0

dτ
∫
d3x

[
iπ(x, t)

∂ϕ(x, t)

∂τ
−H(π, ϕ) + µN(π, ϕ)

] (2.15)

Integration over the field is constrained so that

ϕ(~x, 0) = ϕ(~x, β) (2.16)

This is a consequence of the trace operation.

In the equation (2.15) make the replacement
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H(π, ϕ)→ H(π, ϕ)− µN(π, ϕ) (2.17)

where N(π, ϕ) is conserved charge density, if the system admits some conserved

charge.

Rewrite the equation (2.15) in a more convenient form.

For this purpose, consider a scalar field, which is described by the Lagrangian of

the form

L = −1

2
(∂ϕ)2 − 1

2
m2ϕ2 − U(ϕ) (2.18)

where U(ϕ) is a potential function.

The momentum conjugate to the field is

π =
∂L

∂(∂0ϕ)
= ∂0ϕ (2.19)

Here the Hamiltonian may be written as

H = π∂0ϕ− L =

1

2
π2 +

1

2
(∇ϕ)2 +

1

2
m2ϕ2 + U(ϕ) (2.20)

For evaluating the partition function, return to the discretized version of (2.15):
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Zβ = lim
N→∞

 N∏
i=1

∞∫
−∞

dπi
2π

∫
periodic

dϕi

 exp


N∑
j=1

∫
d3x [iπj (ϕj+1 − ϕj)−

−∆τ
(

1

2
π2
j +

1

2
(∇ϕj)2 +

1

2
m2ϕ2

j + U(ϕ)
)]}

(2.21)

Using the equation for a Gaussian integral

1√
2πi

∞∫
−∞

dx exp
{
i

2
ax2 + ibx

}
=

1√
a

exp

{
− i

2

b2

a

}
(2.22)

one can write

∫ dπj
2π

exp
{
iπj(ϕj+1 − ϕj) −

∆τ

2
π2
j

}

=
1√

2π∆τ
exp

{
−(ϕj+1 − ϕj)2

∆τ

}
(2.23)

and after momentum integrations in (2.21) one gets

Zβ = N
′

lim
N→∞

∫ (
N∏
i=1

dϕi

)
exp

∆τ
N∑
j=1

∫
d3x

−1

2

(
(ϕj+1 − ϕj)

∆τ

)2

−

−1

2
(∇ϕj)2 − 1

2
m2ϕ2

j − U(ϕ)
]}

(2.24)

Returning to the continuum limit, one obtains:

Zβ = N
′
∫

periodic

Dϕ exp

 β∫
0

dτ
∫
d3xL(ϕ, ∂ϕ)

 (2.25)
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Equation (2.25) expresses Zβ as a functional integral in time interval [0, β]. The

normalization constant N
′
is irrelevant, since it does not change the thermodynamics.

Now it is seen how this method works in application to a non-interacting scalar

field. Let the Lagrangian of the scalar field be

L(ϕ, ∂ϕ) = −1

2
(∂ϕ)2 − 1

2
m2ϕ2 (2.26)

Define the finite temperature action of the Bose system at temperatute T in a large

cubic volume V = L3 as

Sβ = −1

2

β∫
0

dτ
∫
V

d3xϕ
(
∂2
τ + ∂2

i +m2
)
ϕ (2.27)

Due to the constraint of periodicity of the field ϕ(~x, τ ) (~x ∈ V, τ ∈ [0, β]) (2.16), it

can be expanded in a Fourier series as

ϕ(~x, τ ) = (βV )−1/2
∞∑

n=−∞

∑
~k

ϕn(~k) exp i(~k~x+ ωnτ ) (2.28)

where ϕn(~k) is the Fourier coefficient, ωn = 2πn/β, and ~k = 2πm/L n, m are integer

numbers.

Using the identity

β∫
0

dτ exp i(ωn − ωm)τ = βδn,m (2.29)
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one obtains the equation for the action in terms of the Fourier coefficients

Sβ = −1

2

∞∑
n=−∞

∑
~k

ϕ∗n(~k)(ω2
n + ~k2 +m2)ϕn(~k) (2.30)

where ϕ−n(−~k) = ϕ∗n(~k) goes from the reality of the field ϕ.

Then the partition function (2.25) may be written as

Zβ = N
′
∫ ∏

n

∏
~k

dϕn(~k) exp
{
−1

2
ϕ∗n(k)(ω2

n + ~k2 +m2)dϕn(k)
}

(2.31)

where the explicit form of the measure of the functional integration (2.31) is

Dϕ =
∏
n

∏
~k

dϕn(~k) (2.32)

So, integration over the coefficients ϕn(~k) in (2.31) gives the following equation for

the logarithm of the partition function [Bernard 1974]

lnZβ = −1

2
lnDet(ω2

n + ε2~k) = −1

2

∑
n

∑
~k

ln(ω2
n + ε2~k) (2.33)

where ε2~k = ~k2 + m2 is the energy of a one particle state with a certain momentum.

Summation in respect with ωn in (2.33) may be done with the help of the basic

equation

∞∑
n=−∞

z

z2 + n2
=
π

2
cothπz (2.34)
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The derivative of the sum gives

∂

∂ε

∑
n

ln

(
4π2n2

β2
+ ε2

)
=
∑
n

2ε

4π2n2/β2 + ε2
=

= 2β

(
1

2
+

1

expβε− 1

)
(2.35)

After integration with respect to ε we will have

∑
n

ln

(
4π2n2

β2
+ ε2

)
= 2β

[
ε

2
+

1

β
ln(1− exp[−βε])

]
(2.36)

The expression for the thermodynamic potential will have the standard form

F = − 1

β
lnZβ =

1

β

∑
~k

ln(1− exp[−βε~k]) (2.37)

Here the infinite, temperature independent part of the function Zβ is dropped

2.3 Green’s function of boson field

Introduce the two point Green function (or propagator) of boson field at finite temper-

ature as the thermal average of a time-ordered product of two scalar field operators1.

Gβ(x− y) =< Tϕ(x)ϕ(y) >β

1In quantum field theory two-points Green’s function is introduced as the vacuum expectation

value of a time-ordered product of two field operators.
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= Tr [exp(−βH)Tϕ(x)ϕ(y)] /Tr exp(−βH) (2.38)

One may express the Green’s function as the sum

Gβ(x− x′) = θ(τ − τ ′)G+
β (x− x′) + θ(τ

′ − τ )G−β (x− x′) (2.39)

where G± are Wightman functions

G+
β (x− x′) =< Tϕ(x)ϕ(x

′
) >β

G−β (x− x′) =< Tϕ(x
′
)ϕ(x) >β (2.40)

and

θ(τ ) =


1, τ > 0,

0, τ < 0.
(2.41)

is the step function.

In the interval [0, β]

Gβ(x− y)|x4=0 = G+
β (x− y)|x4=0

and
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Gβ(x− y)|x4=β = G−β (x− y)|x4=β (2.42)

Using the fact that exp(−βH) and time ordering operation commute and taking into

account the cyclic property of the trace, one gets an important property of the thermal

Green’s function

Gβ(x− y)|x4=0 = G+
β (x− y)|x4=0

= Tr [exp(−βH)ϕ(~x, τ )ϕ(~y, 0)] /Tr exp(−βH)

= Tr [ϕ(~y, 0) exp(−βH)ϕ(~x, τ )] /Tr exp(−βH)

= Tr [exp(−βH)(exp(βH)ϕ(~y, 0) exp(−βH))ϕ(~x, τ )] /Tr exp(−βH)

= Tr [exp(−βH)ϕ(~y, β)ϕ(~x, τ )] /Tr exp(−βH)

= G−β (x− y)|x4=β = Gβ(x− y)|x4=β (2.43)

Thus one has a periodicity condition

Gβ(x− y)|x4=0 = Gβ(x− y)|x4=β (2.44)

This relation leads to the Green’s function in Euclidean quantum field theory.
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Since the Green’s function Gβ is periodic (2.44) and depends only on coordinate

differences Gβ(x0− y0, ~x− ~y), it may be represented by Fourier series and integral as

Gβ(x− y) = (1/β)
∑
n

exp[iωn(x4 − y4)]
∫ d3k

(2π)3
exp[i~k(~x− ~y)]

×Gβ(ωn, ~k) (2.45)

with ωn = 2πn/β.

In compact form one can write this equation as

Gβ(x− y) =

−∫
k

exp[ik(x− y)]Gβ(k) (2.46)

where

−∫
k

f(k) =
1

β

∑
n

∫ d3k

(2π)3
f(ωn, ~k) (2.47)

The Green’s function satisfies the equation

(
−∂2

x +m2
)
Gβ(x− y) = δ(x− y) (2.48)

with periodic conditions (2.44) and δ -function in the form:

δ(x) =
∑
n

∫ d3k

(2π)3
exp[i(ωnx

4 + ~k~x)] (2.49)
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From (2.46) and (2.48) it follows that Gβ(k) is

Gβ(k) =
1

k2 +m2
(2.50)

and

Gβ(x) =

−∫
k

exp(ikx)

k2 +m2
(2.51)

2.4 Notation

To work with the standard quantum field theory of signature (+2), return to imag-

inary time formalism, on the time variable t = −iτ defined in the interval [0,−iβ].

Therefore the equation (2.44) may be rewritten as

Gβ(x− y)|x0=0 = Gβ(x− y)|x0=−iβ (2.52)

It leads to the replacement ωn → iωn and

∫
k

f(k) =
i

β

∑
n

∫ d3k

(2π)3
f(ωn, ~k) (2.53)

with ωn = 2πin/β.

The equation for the Green’s function becomes
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Gβ(x) = −
∫
k

exp(ikx)

k2 +m2
(2.54)

This expression looks like the expression for the Green’s function in a common field

theory.
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2.5 Partition function for fermions

The previous section discussed a quantization scheme for Bose fields in the functional

integral formulation. However, the methods of path integral may be applied in the

same way to finite temperature Fermi systems. This section develops these methods.

Consider a free spinor field which is described by the action

S = −
∫
d4xψ̄(x)(iγ · ∂ +m)ψ(x) (2.55)

where {γµ} is a set of Dirac matrices, which are defined by

{γµ, γν} = 2gµν (2.56)

metric gµν = diag(−,+,+,+)and, by notation, ψ̄ = ψ+γ0 is hermition conjugate.

The action (2.55) has a global U(1) symmetry and that is associated with con-

served current

jµ(x) = ψ̄(x)γµψ(x) (2.57)

The total conserved charge is

Q =
∫
d3xj0 =

∫
d3xψ+ψ (2.58)

To apply the formalism developed in chapter II.2 treat the field ψ as the basic field,
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and the momentum congugate to this field

π =
∂L

∂(∂ψ/∂t)
= iψ+ (2.59)

Thus consider ψ and ψ+ to be independent entities in the Hamiltonian formulation.

The Hamiltonian density is found by the standard procedure as

H = π
∂ψ

∂t
− L = ψ+

(
i
∂ψ

∂t

)
− L = ψ̄(−iγ∂ +m)ψ (2.60)

Introduce the partition function as

Z = Tr exp [−iβ(H − µQ)] (2.61)

Follow the steps leading up to the equation (2.21). For the partition function the

intermediate equation will be:

Zβ ∝ lim
N→∞

∫ (
idψ+dψ

2π

)
×

exp

−i∆t
N∑
j=1

∫
d3x

[
H(ψ+, ψ)− ψ+

j (ψj+1 − ψj)∆t
] (2.62)

Taking into account the limit of this equation, find

Zβ = N
′
∫
idψ+

∫
dψ
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exp

i
tf∫

0

dt
∫
d3x

(
iψ+∂ψ

∂t
−H(ψ+(x, t), ψ(x, t))

) (2.63)

For the time variable τ , get

Zβ = N
′
∫
idψ+

∫
dψ

exp


β∫

0

dτ
∫
d3xψ+

(
µ− ∂

∂τ
+ iγ0~γ · ~∇−mγ0

)
ψ

 (2.64)

The quantization of a Fermi system can be obtained as a result of integration over the

space of anticommuting functions ψ(~x, τ ) (~x ∈ V, τ ∈ [0, β]), which are the elements

of an infinite Grassman algebra.

To obtain the correct result it is neccessary to impose on ψ, ψ̄ the antiperiodicity

conditions in the variable τ :

ψ(~x, β) = −ψ(~x, 0), ψ̄(~x, β) = −ψ̄(~x, 0) (2.65)

The Fourier series for ψ, ψ̄ in Fermi case (2.65) are

ψ(x, τ ) = (βV )−1/2
∑
n

∑
~k

exp(i[ωτ + ~k~x])ψn(~k)

ψ+(x, τ ) = (βV )−1/2
∑
n

∑
~k

exp(−i[ωτ + ~k~x])ψ+
n (~k) (2.66)

where ψn(~k) and ψ+
n (~k) are the generators of Grassmann algebra.
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Inserting (2.66) into (2.64) get

Zβ = N
′
[∏
i

∏
n

∫
idψ+

n dψn

]
×

exp
∑
n

∑
~k

ψ+
n

[
(−iωn + µ)− γ0~γ · ~k −mγ0

]
ψn (2.67)

Calculation of the Gaussian functional integral over the fermi fields in (2.67) leads to

the following equation

Zβ = Det[(−iωn + µ) − γ0~γ · ~k −mγ0] (2.68)

or using useful relation

lnDetD = Tr lnD (2.69)

find

lnZβ = Tr ln[(−iωn + µ)− γ0~γ · ~k −mγ0] =

= 2
∑
n

∑
~k

ln
[
(ωn + iµ)2 + ε2~k

]
(2.70)

Since both positive and negative frequencies are summed over, (2.70) can be written

in the form

52



lnZβ =
∑
n

∑
~k

{
ln
[
(ωn − µ)2 + ε2~k

]
+ ln

[
(ωn + µ)2 + ε2~k

]}
(2.71)

Summation (2.71) over ωn leads to the folowing equation

lnZβ =

2V
∑
~k

[
βε~k + (1 + exp{−β(ε~k − µ)}) + (1 + exp{−β(ε~k + µ)})

]
(2.72)

The contributions for particles (µ) and antiparticles (−µ), and, also, the zero-point

energy of vacuum, have now been obtained. [Kapusta 1989]

2.6 Green’s function of fermi field

The finite temperature fermionic Green’s function (or fermionic propagator) may be

introduced in the similar way to scalar field.

Consider that

GF
β (x− y) =< Tψ(x), ψ̄(y) >β

= Tr[exp(−βH)Tψ(x), ψ̄(y)]/ Tr exp(−βH) (2.73)

For fermions the analog of (2.39) is in the form

GF
β (x− y) = θ(x− y)G+F

β (x− y) + θ(y − x)GF
β (x− y) (2.74)
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where

G+F
β (x− y) =< ψ(x)ψ̄(y) >β, x4 > y4

and G−Fβ (x− y) = − < ψ̄(y)ψ(x) >β, x4 < y4 (2.75)

The desired boundary conditions now follow from

G−Fβ (x− y) = −Tr[exp(−βH)ψ̄(y4, ~y)ψ(0, ~x)]/Tr exp(−βH)

= −Tr[exp(−βH) exp(βH)ψ(0, ~x) exp(−βH)ψ̄(y4, ~y)]/Tr exp(−βH)

= −Tr[exp(−βH)ψ(β, ~x)ψ̄(y4, ~y)]/Tr exp(−βH) = −G+F
β (x− y) (2.76)

It leads to antiperiodic boundary conditions

GF
β (x− y)|x4=0 = −GF

β (x− y)|x4=β (2.77)

and this means that the fields ψ, ψ̄ are antiperiodic

ψ(~x, 0) = −ψ(~x, β) (2.78)

The Fourier series of the fermionic propagator is written as
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GF
β (x− y) = (1/β)

∑
n

exp [iωn(x4 − y4)]
∫ d3k

2π3
exp[i~k(~x− ~y)]GF

β (ωn, ~k)

=

−∫
k

exp[ik(x− y)]GF
β (k) (2.79)

with kµ = (ωn, ~k), ωn = (2π/β)(n+ 1/2).

The Green’s function of the fermionic field satisfies the equation

(iγ̄ · ∂ +m)GF
β (x− y) = δ(x− y) (2.80)

and has the following form

GF
β (x) =

−∫
k

γ̄ · k +m

k2 +m2
exp(ikx) (2.81)

where {γ̄µ} is the set of Euclidean gamma matrices.

2.7 Notation

As in the case of the scalar field one can work with a quantum model in Minkowski

space-time, restoring the time variable t = −iτ defined in the interval [0,−iβ]. It

gives the following antiperiodic conditions for Green’s function

GF
β (x− y)|x0=0 = −GF

β (x− y)|x0=−iβ (2.82)
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and the rule of integration

∫
k

f(k) =
i

β

∑
n

∫ d3k

(2π)3
f(ωn, ~k) (2.83)

with ωn = (2πi/β)(n+ 1/2). In the Minkowski metric (signature (+2)) the equation

for Green’s function is written as [Dolan, Jackiw 1974]

GF
β (x) =

−∫
k

γ · k +m

k2 +m2
exp(ikx) (2.84)
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Chapter 3

THERMODYNAMICS OF

QUANTUM GASES

AND GREEN’S FUNCTIONS

This section develops a method for calculation of thermodynamic potentials directly

from finite temperature Green’s functions. For this purpose the Schwinger proper

time formalism [Schwinger 1951] has been applied, to write down generating func-

tionals of quantum fields in terms of Green’s functions of these fields. The finite

temperature generalization of this formalism leads to thermodynamical potentials

which are written through finite temperature Green’s functions.
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3.1 Thermal bosonic fields

In standard form the generating functional Z of the scalar field ϕ with the Lagrangian

(2.26) is written as :

Z[J ] =
∫
Dϕ exp

{
−(i/2)

∫
d4xϕ(x)Kxyϕ(y) + i

∫
d4xJ(x)ϕ(x)

}
(3.1)

The symmetric operator

Kxy =
(
−∂2

x +m2
)
δ(x− y) (3.2)

can formally be treated as a symmetric matrix with continuous indices (x, y). It has

the following properties:

∫
d4yK1/2

xy K
−1/2
yz = δ(x− z)

∫
d4yK1/2

xy K
1/2
yz = Kxz (3.3)

The functional Z gives the transition amplitude from the initial |0− > and final |0+ >

vacuum in the presence of the source J(x), (Z =< 0+|0− >J) which is producing

particles. The Green’s function may be treated as the solution of the equation

∫
dyKxyG(y, x

′
) = δ(x− x′) (3.4)

58



with operator Kxy. Now rewrite (3.1) in a convenient form changing the integration

variable from ϕ to

ϕ
′
(x) =

∫
d4yKxyϕ(y) (3.5)

Then the quadratic form of (3.1) may be recast as

− (1/2)
∫
d4x

[
ϕ
′
(x)−

∫
d4yK−1/2

yx J(y)
]

− (1/2)
∫
d4xd4yϕ(y)G(x, y)ϕ(y) (3.6)

Substituting (3.6) into (3.1) and performing an integration of the Gaussian type

integral, get

Z[J ] ∝ (detK1/2)−1 exp
[
−(i/2)

∫
d4xdyϕ(y)G(x, y)ϕ(y)

]
(3.7)

where the Jacobian arises from the change of variable (3.5).

The functional determinant in (3.7) may be written with Green’s function G(x, y):

(DetK1/2)−1 = (DetG(x, y))1/2 = exp [(1/2)Tr lnG(x, y)] (3.8)

The Green’s function is found from functional differentiation of Z with respect to

source J
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(i)2

(
δ lnZ

δJ(x)δJ(y)

)
J=0

=< 0|Tϕ(x)ϕ(y)| >= G(x, y) (3.9)

Now pay attention to the functional determinant in (3.7) because of its important

role in the applications to statistical mechanics.

One can introduce the heat kernel for operator K as the solution of the partial

differential equation

i
∂

∂s
=(x, x

′
; is) =

∫
d4zKxz=(z, x

′
; is) (3.10)

with the boundary conditions =(x, x
′
; 0) = δ(x− x′)

The Green’s function G may be written with = in the form

G(x, x
′
) =

∞∫
0

ids=(z, x
′
; is) (3.11)

and the logarithm of functional determinant of the operator K as

lnDetK =

∞∫
0

ids(is)−1tr=(z, x
′
; is) (3.12)

To get the equation for the heat kernel =, find proper time representation of Green’s

function.

Using the useful equation

(k2 +m2)−1 = i

∞∫
0

ds exp{−is(k2 +m2)} (3.13)
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write the equation for Green’s function in the form

G(x, x
′
) =

∫ d4k

(2π)4

1

k2 +m2
exp(iky)

= i

∞∫
0

ds
∫ d4k

(2π)4
exp{iky − is(k2 +m2)} (3.14)

where y = x− x′.

After the integration with respect to momentum, we get the Schwinger represen-

tation of the Green’s function

G(x, x
′
) =

i

(4π)2

∞∫
0

ids(is)2 exp(−ism2 − σ/2is) (3.15)

The variable σ equals half the square of the distance between x and x
′

σ = (x− x′)2/2

The equation for the heat kernel directly follows from the comparision (3.11) and

(3.15):

=(x, x
′
; is) =

i

(4πis)2
exp(−ism2 − σ/2is) (3.16)

For future calculations it is better to work with the generating functional of connected

Green’s functions W [J ] which is connected with generating functional Z by means of
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equation

Z[J ] = exp{iW [J ]} (3.17)

From (3.12) and (3.17) we find

W [0] = (i/2) lnDetK

= −(i/2)

∞∫
0

ids(is)−1tr=(x, x
′
; is) (3.18)

Inserting (3.16) into (3.18) and taking into account (3.15) we get an important equa-

tion

W [0] = −(i/2)
∫
d4x

∞∫
m2

dm2trG(x, x
′
) (3.19)

Now find finite temperature functional Wβ inserting Green’s function at finite tem-

perature

Wβ = −(i/2)
∫
β

d4x

∞∫
m2

dm2trGβ(x, x
′
) (3.20)

Now

Wβ = −(β/2)
∫
V

d3x

∞∫
m2

dm2
∫
k

(k2 +m2)−1
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= (β/2)V
∫
k

ln(k2 +m2) (3.21)

The Helmholtz free energy may be treated as effective potential of the finite part of

Wβ , therefore

F (β, V ) = −iWβ. (3.22)

and

F (β, V ) = −(iβ/2)V
∫
k

ln(k2 +m2)

= (1/2)V
∫ d3k

(2π)3

∑
n

ln(ω2
n + ε2k) (3.23)

After making the summation over the frequencies ω, this equation will coincide with

(2.37) (if the infinite, temperature independent term is dropped).

So one can conclude that the density of Hemholtz free energy may be written as

[Kulikov & Pronin 1987]

f(β) = (i/2)

∞∫
m2

dm2trG(β, x− x′), (3.24)

where G(β, x− x′) is temperature contribution in Gβ(x, x
′
).

3.2 Bosonic finite temperature Green’s

function in the Schwinger representation
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Start from the finite temperature Green’s function (2.51) in the limit of coincidence

x = x
′
:

lim
x→x′

Gβ(x, x
′
) =

−∫
k

d4k

(2π)4

1

k2 +m2

= −
∞∫
0

ds(1/β)
∑
n

∫ d3k

(2π)3
exp{−is(−ω2

n + ~k2 +m2)} (3.25)

After the integration with respect to momentum find

lim
x→x′

Gβ(x, x
′
) =

∞∫
0

(4πis)3/2 exp(−ism2)(1/β)
∑
n

exp(−4π2n2/β2), (3.26)

Rewrite the sum in (3.26) with the help of the equation [Ditrich 1978]

∑
n

exp[−α(n− z)2] =
∑
n

(π/α)1/2 exp(−π2n2/α − 2πizn) (3.27)

In bosonic case (z = 0) (3.26) has the form:

Gβ(x, x) =
i

(4π)2

∑
n

∞∫
0

ids

(is)2
exp(−ism2 − n2β2/4is) (3.28)

Selecting the temperature independent (n = 0) part of the equation (3.28) we find

the finite temperature contribution in Green’s function of scalar field:

Gβ(x, x) = G(x, x) +G(β, x− x)
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=
i

(4π)2

∞∫
0

ids

(is)2
exp(−ism2)

+
i

(4π)2
2
∞∑
n=1

∞∫
0

ids

(is)2
exp(−ism2− n2β2/4is) (3.29)

Inserting G(β, x− x) of the equation (3.29) into (3.24) we find the equation for free

energy in the form

f(β) = −(1/(4π)2)

∞∫
m2

dm2
∞∑
n=1

∞∫
0

ids

(is)2
exp(−ism2 − n2β2/4is) (3.30)

The integral over (s) occuring in (3.30) can be found with

∞∫
0

dxxν−1 exp
(
−α1

x
− γx

)
= 2 (α/γ)ν/2Kν(2

√
αγ), (3.31)

where Kν is a modified Bessel function. Then

∞∫
0

ids(is)j−3 exp(−ism2 − β2n2/4is) = 2 (βn/2m)j−2Kj−2(βmn), (3.32)

and the equation for f will be

f(β) = −(m2/2π2β2)
∞∑
n=1

(1/n2)K2(βmn) (3.33)

The integral representation of the sum of the modified Bessel function (XXII.32)

allows the standard equation for the Helmholtz free energy to be written as
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f(β) = (1/β)
∫ d3k

(2π)3
ln(1− exp(−βεk)) (3.34)

directly from (3.33).

3.3 Thermal fermionic fields

Let us now develop the same formalism for fermionic fields.

Add to the fermionic Lagrangian the terms with anticommutative sources η(x)

and η̄(x)

L→ L = L0 + η(x)ψ̄(x) + ψ(x)η̄(x) (3.35)

and write the generating functional

Z[η, η̄] =
∫
DψDψ̄ exp

{
i
∫
d4x

[
L0 + η(x)ψ̄(x) + ψ(x)η̄(x)

]}
, (3.36)

where the functions ψ and ψ̄ are considered as Grassman variables.

After integration in respect with these Grassmann variables obtain

Z[η, η̄] ∝ (DetK) exp
[
−i
∫
d4x

∫
d4yη̄(x)Kxyη(y)

]
(3.37)

where

Kxy = (iγ · ∂x +m)δ(x− y) (3.38)
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and bi-spinor GF satisfies the equation which is equivalent to (3.4).

In operator form [Schwinger 1951] it is written

KGF = 1̂ (3.39)

At zero sources the generating functional W [0] is

W [0] = −i lnZ[0] = −i lnDet(K) (3.40)

On the other hand it is

W [0] = −i lnDet(K)

= (i/2)

∞∫
0

ids(is)−1tr=̂(x, x
′
; is) (3.41)

where the kernel =̂(x, x
′
; is) is the solution of the equation

i
∂

∂s
=̂(x, x

′
; is) = (K=̂)(x, x

′
; is), (3.42)

The equation for the bi-spinor Green’s function is written as

GF (x, x
′
) =

∫ d4k

(2π)4

1̂

k2 +m2
exp(iky)
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= i

∞∫
0

ds
∫ d4k

(2π)4
exp{iky − is(k2 +m2)} (3.43)

and after integration over the momentum, we get

GF (x, x
′
) = − 1̂

(4π)2

∞∫
0

ds(is)2 exp(−ism2 − σ/2is), (3.44)

As follows from (3.11) the heart kernel has the form

=̂(x, x
′
; is) = −i 1̂

(4π)2
(is)2 exp(−ism2 − σ/2is), (3.45)

Inserting (3.45) into (3.41) and using (3.44) we find

W [0] = (i/2)
∫
d4x

∞∫
m2

dm2trGF (x, x
′
) (3.46)

For non-interacting fermionic field this equation is divergent and does not give any

useful information but, in the finite temperature case we can get some interesting

results connected with temperature properties of quantum Fermi gas.

3.4 Fermionic finite temperature Green’s

function in Schwinger representation

In the limit of coincidence (x→ x
′
) the finite temperature fermionic bi-spinor GF

is written as:
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lim
x→x′

GF (x, x
′
) =

∫ d4k

(2π)4

1̂

k2 +m2

= −
∞∫
0

ds(1̂/β)
∑
n

∫ d3k

(2π)3
exp{−is(−ω2

n + ~k2 +m2)} (3.47)

where ωn = (2iπn/β)(n+ 1/2).

After the integration in respect with momentum we get

lim
x→x′

GF (x, x
′
) =

∞∫
0

(4πis)3/2 exp(−ism2)(1̂/β)
∑
n

exp[−4π2(n + 1/2)2/β2] (3.48)

Using the equation (3.27) with z = −1/2, we find

∑
n

exp[−(2π/β)2(n + 1/2)2] =
∑
n

(−1)n[β/(4πis)1/2] exp(−π2n2/4is), (3.49)

Then the equation (3.48) will be

lim
x→x′

G(x, x
′
) = i

1̂

(4π)2

∑
n

(−1)n
∞∫

0

ids

(is)2
exp(−ism2− n2β2/4is). (3.50)

Now we can select the temperature independent part of the equation (3.50):

Gβ
F (x, x) = GF (x, x) +GF (β, x− x)
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= i
1̂

(4π)2

∞∫
0

ids

(is)2
exp(−ism2)

+ i
1̂

(4π)2
2
∞∑
n=1

(−1)n
∞∫

0

ids

(is)2
exp(−ism2 − n2β2/4is) (3.51)

Inserting (3.51) into the equation [Kulikov & Pronin 1987]:

f = (−i/2)

∞∫
m2

dm2trGF (β, x− x′)) (3.52)

we find an expression for the free energy of Fermi gas in the form

f(β) = −(1/(4π)2)tr(1̂)

∞∫
m2

dm2
∞∑
n=1

(−1)n
∞∫

0

ids

(is)2
exp(−ism2 − n2β2/4is) (3.53)

The integral over (s) occuring in (3.53) can be written as

∞∫
0

ids(is)j−3 exp(−ism2 − β2n2/4is) = 2 (βn/2m)j−2Kj−2(βmn), (3.54)

and the equation for density of free energy of fermionic field f will be

f(β) = tr(m2/2π2β2)(1̂)
∞∑
n=1

(−1)n

n2
K2(βmn) (3.55)

The standard equation for Helmholtz free energy follows from (XXII.14)

f(β) = −(4/β)
∫ d3k

(2π)3
ln(1 + exp(−βεk)) (3.56)
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Now we can describe the thermal behavior of massless vector fields in the Schwinger

proper time formalism to prepare the mathematical foundation for further computa-

tions in curved space-time.
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Chapter 4

FINITE TEMPERATURE

GAUGE FIELDS

In the present day progress in quantum field theory is to a great extent due to the

development of gauge fields [Yang & Mills 1954, Utiyama 1956, ’t Hooft 1971]. These

fields open up new possibilities for the description of interactions of the elementary

particles. Gauge fields are involved in most modern models of strong, weak and

electromagnetic interactions. They are extremely attractive for the unification of

all interactions into a single universal interaction. On the other hand the functional

formulation of the gauge fields helps us to get statistical and thermodynamical results

connected with finite temperature properties of the particles which are described by

these fields. In this connection we will develop the finite temperature formalism for

gauge fields
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4.1 Gauge theories: Pure Yang-Mills theory

The basic idea of gauge field relies on the local gauge invariance principle of the

quantum field theory [Yang & Mills 1954, Utiyama 1956]. Let us consider a gauge

tansformation parametrized by the functions ωa(x)

U(x) = exp[−iωa(x)τ a] (4.1)

where the generators of the Lee algebra obey the equation

[τ a, τ b] = ifabcτ c (4.2)

Numbers fabc are the structure constants of the group.

Let the vector (gauge) fields Aµ(x) = Aµ(x)aτ a transform according to

Aµ(x)→ Aω
µ(x) = UAµ(x)U−1 + (i/g)U∂µU

−1 (4.3)

For infinitesimal transformations we have

(Aω)aµ = Aa
µ(x) + fabcAb

µ(x)ωc(x) + (1/g)∂µω
a(x)

= Aa
µ(x) + δAa

µ(x) (4.4)

73



The transformations (4.1) preserve the Maxwell type Lagrangian

L = −(1/2)Tr(Fµν(x))2 = −(1/4)F a
µνF

aµν (4.5)

where

Fµν = ∂µAν − ∂νAµ − ig[Aµ, Aν]

= (∂µA
a
ν − ∂νAa

µ + gfabcAb
µA

c
ν)τ

a (4.6)

is the strength of the vector field Aµ.

The path integral over the field Aµ with the Lagrangian (4.5) in the form

∫
DAµ exp(iS[Aµ, ∂νAµ]) (4.7)

is undefined because of the gauge degrees of freedom. Namely, the gauge transforma-

tions create the ”orbit” of the field Aω
µ in the functional field space and the functional

integration (4.7) over this space overcounts the degrees of freedom of the theory. To

improve the situation we have to eliminate all unphysical degrees of freedom which

origin from local gauge invariance. So, we have to ”slice” the orbit once so that we

do not have this infinite overcounting. This is the origin of the gauge fixing problem.

To solve this problem one can select the surface in this functional space. The surface

is good if it intersects the orbit of any given field under gauge transformation once
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and only once. The equation of this surface may be written as

F (Aµ) = 0 (4.8)

To eliminate the unphysical degrees of freedom we may insert the factor δ[F (Aµ)] in

the functional integral.

We can do it inserting

1 = ∆FP (Aµ)
∫
Dωδ[F (Aω

µ)] (4.9)

into (4.7). This expression can not change the measure of integration in (4.7) so we

will have

∫
DAµ exp

{
i
∫
d4xL

}

=
∫
DAµ

(
∆FP (Aµ)

∫
Dωδ[F (Aω

µ)]
)

exp
{
i
∫
d4xL

}
, (4.10)

where δFP is Faddeev-Popov determinant, and Dω =
∏
a

∏
x
dωa(x) is the invariant

group measure [Faddeev & Slavnov 1980].

One can show that it is gauge invariant [Ryder 1985]

∆FP (Aµ) = ∆FP (Aω
µ) (4.11)
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therefore the equation (4.10) is

∫
DAµ

∫
Dω∆FP (Aω

µ)δ[F (Aω
µ)] exp

{
i
∫
d4xL

}
. (4.12)

Making the gauge transformation from Aω
µ to Aµ and taking into account that action

is gauge invariant too, we get, dropping multiplicative divergent factor
∫
dω, the

expression for generating functional of the vector field Aµ

Z[J ] =
∫
DAµ∆FP (Aµ)δ[F (Aµ)] exp

{
i
∫
d4xL+ i(J,A)

}
(4.13)

Our task now is to calculate an explicit result of the Faddeev-Popov determinant

∆FP (Aµ).

To do this we denote the numerical value of the function F (Aµ) at x as

F (Aµ) = F a(x) (4.14)

Then one can write the equation (4.9) in the form

∆−1
FP (A) =

∏
x

∏
a

∫
dωa(x) δ(F a(x))

=
∏
x

∏
a

∫
dF a(x) δ(F a(x))

∂(ω1(x)...ωN(x))

∂(F1(x)...FN(x))

=
∏
x

∥∥∥∥∥∂ωa(x)

∂F b(x)

∥∥∥∥∥
F=0

= Det

(
δω

δF

)
|F=0

(4.15)
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The Faddeev-Popov determinant

∆FP (A) = Det

(
δF

δω

)
|F=0

(4.16)

is the functional determinant of the continuous matrix ‖ δF a(x)/δωb(y) ‖ with rows

labelled by (a, x) and columns by (b, y).

The generating functional (4.13) will have the form

Z[J ] =
∫
DAµ(x)Det

(
δF a/δωb

)
δ[F a(Aµ)] exp {iS + i(J,A)} (4.17)

Now we can make the last step to rewrite our expression in a form convenient for

practical calculations introducing Faddeev-Popov (ghost) fields.

4.2 Ghost fields

For the calculation of generating functional (4.17) we must select a gauge constraint

and compute the FP-determinant (4.16) in this gauge.

Let us select the Lorentz gauge constrain

F a(Aµ) = ∂µAa
µ(x) = 0 (4.18)

We can find Det(δF a/δωb) from the Teylor expansion of the F a with gauge transfor-

mation ωb:

77



F a → (F ω)a = F a +Det(δF a/δωb)ωb + ... (4.19)

For our gauge conditions (4.18) it is

∂µAa
µ(x)

ω→ ∂µAa
µ(x) + fabc∂(Ab

µ(x)ωc(x)) + (1/g)∂2ωa(x)

= ∂µAa
µ(x) + ((1/g)∂2δac +Aac

µ (x)∂µ)ωc(x)

= ∂µAa
µ(x) +

∫
dy
∑
c

[
(1/g)∂2δacδ(x− y) +Aac

µ (x)∂µδ(x− y)
]
ωc(y) (4.20)

where Aac
µ = fabcAb

µ(x).

Then we can find, that

Det [δF/δω] = Det ‖< x, a|δF/δω|y, c >‖

= Det
[
((1/g)∂2δac +Aac

µ (x)∂µ)δ(x− y)
]

(4.21)

One can rewrite Faddeev-Popov determinant (4.21) in terms of a path integral over

anti-commuting fields (c̄, c)1. They are called Faddeev-Popov ghosts. the fields c̄, c

are independent anti-commuting scalar fields which obey Fermi statistics.

1The functional determinant of anti-commuting fields c̄, c is

∫
Dc̄Dc exp{ic̄aMabcb} = Det(M)
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Then the determinant (4.21) may be written in the form

Det [δF/δω] =
∫
DcDc̄ exp

[
i
∫
d4xLghost(x)

]
(4.22)

Lagrangian Lghost(x) is

Lghost(x) = c̄a(x)(∂2δab + gAab
µ (x)∂µ)cb(x) (4.23)

The first term in the Lagrangian (4.23) is the pure ghost part

L
(0)
ghost(x) = c̄(x)(∂2δac)c(x) (4.24)

and the ghost propagator G0 directly follows from (4.24). The equation for this

propagator is

∂2
xG0(x− y) = δ(x− y), (4.25)

In the momentum space G0(k) is written

G0(k) = 1/(k2 + iε).

The second term in (4.23) describes interaction ghosts and the vector field

igfabc∂µ (4.26)

For better understanding of the ghost contributions let us study an effective action

of the ghost fields.
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4.3 Effective action

The functional determinant (4.21) may be rewritten as

Det(δF/δω) = Det(∂2δac + gAac
µ ∂µ)

= Det((1/g)∂2)Det
(
1 + g(1/∂2)Aac

µ ∂µ
)

(4.27)

Ignoring the first determinant2

Det(∂2) = Det(G−1
0 ), (4.28)

we can write an effective action in the form

Seff = S − iT r ln(1 + L), (4.29)

where the element L is written as

< x, a|L|y, c >= g < x, b|
[
(1/∂2)Aac

µ (x)∂µxδ(x− y)
]
|y, c >

= g
∫
dzG0(x− z)Aac

µ (x)∂µz δ(z − y). (4.30)

2This term is important in the finite temperature limit.
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Now we can expand the determinant with

Det(1 + L) = exp{Tr ln(1 + L)} =

= exp

( ∞∑
n=1

(−1)n−1

n
TrLn

)
(4.31)

Write the contributions Tr(Ln) in (4.31).

The first expression of the order g is

lnL = tr
∫
dx
∫
dz
{
G0(x− z)gAac

µ (z)∂zδ(z − x)
}

(4.32)

because tr(Aac
µ (x)) = tr(fabcAb

µ(x)) = 0.

The second expression of the order g2 will be

ln(L2) = g2tr
∫
dx
∫
dy
∫
dz
∫
dtG0(x− z)×

× Aac
µ (z)∂zδ(z − x)G0(y − t)Aca

ν (t)∂tδ(t− x)

=
∫
dz
∫
dt {gAca

ν (t)∂tG0(t− z)}×

×
{
gAac

µ (z)∂zG0(t− z)
}

(4.33)

As we can see from (4.33) and (4.31), for n > 2 the trace of (4.29) equals the integral
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with integrand in the form of the cycle multiplication of the terms

{
gAac

µ (z)∂zG0(t− z)
}

(4.34)

namely, we can write

Tr(Ln) =
∫
dz1...

∫
dzn

{
gAac1

µ (z1)∂z1G0(z1 − z2)
}
× ...

× ...
{
gAcna

µ (zn)∂znG0(zn−1 − zn)
}

(4.35)

These terms give non-trivial corrections due to ghosts to the effective action Seff [A]

Therefore the determinant (4.31) may be treated as contributions of the closed

loops with internal ghost lines, and external lines of which correspond to vector fields.

4.4 Propagator of vector field

In the previous section we found out how to compute the Faddeev-Popov determinant

in the generating functional (4.17). Now we must treat the second important term

the delta function arising from the gauge constraint. For this we will rewrite the delta

function as [Vladimirov 1976]

δ(∂µAa
µ) =

∏
x

δ(∂µAa
µ(x))
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= lim
α→0

∏
x

(−2iπα)−1/2 exp
[
− i

2α
(∂µAa

µ(x))2
]

∼ lim
α→0

exp
{
− i

2α

∫
d4x

[
∂µAa

µ(x)
]2}

(4.36)

The argument of the exponent (4.36) may be combined with the quadratic part of

the vector Lagrangian (4.5):

i
∫
d4x

[
−1

4
(∂µA

a
ν − ∂νAa

µ)2 − 1

2α

(
∂µAa

µ(x)
)2
]

(4.37)

The second term of the expression (4.37)fixes the gauge.

As a result we have the quadratic part over the vector fields in the form

− i

2

∫
d4xAa

µ(x)
[
(ηµν∂2 +

(
1− 1

α

)
∂µ∂ν)

]
Aa
ν(x) (4.38)

The propagator of the vector field may be found from the equation

[
(ηµν∂2 +

(
1− 1

α

)
∂µ∂ν)

]
Gνλ(x− y) = −δνλδ(x− y). (4.39)

The solution of this equation is

Gµν(x) =
∫ d4k

(2π4)

[
ηµν + (1− α)

kµkν
k2

]
exp(ikx)

k2 + iε
(4.40)

The finite temperature propagator of the vector field in the Feynman gauge (α = 1)
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has the simple form

Gµν(x) =
∫
k

ηµν
k2 + iε

exp(ikx) (4.41)

where the definition of the integral
∫
k

is the same as in (2.54)

4.5 Partition function for Gauge fields

Let us study thermal gauge fields in the axial gauge (A3 = 0).

The standard expression for the partition function is

Z = Tr exp[−βH]

where H = H(πai , A
a
i ) is the Hamiltonian of the Yang-Mills field.

According to section II (2.15) we can write

Z = (Tr exp[−βH])axial (4.42)

= N
∫ ∏

a

dπa1dπ
a
2

∫
periodic

dAa
1dA

a
2×

× exp


β∫

0

dτ
∫
d3x[iπiȦ

a
i −H(πai , A

a
i )]

 (4.43)

The Hamiltonian in this gauge has only two degrees of freedom for each vector field:

Aa
1,2. The conjugate momenta for these fields are πa1,2.
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After Gaussian integration over the momenta, we get

Z = N
∫

periodic

DAa
∏
a

δ[Aa
3] exp


β∫

0

dτ
∫
d3xL(x)

 (4.44)

The result is similar to the expression for the Faddeev-Popov ansatz in the axial

gauge. Calculations of (4.44) give the correct result for the partition function of a

photon gas. The same result will also be obtained for Coulomb gauge (~∇ ~A = 0).

For the Feynman gauge the simple calculation of the type (4.43) leads to an

incorrect result. But we may correct the result taking into consideration the ghost

contribution and rewrite the partition function (4.43) in the form of (4.13).

Z = N
∫

periodic

DAaDet(δF a/δωb)δ[F a] exp


β∫

0

dτ
∫
d3xL(x)

 (4.45)

Since under the gauge transformations δAa
µ = −∂µωa, we have

Det(δ(∂µA
aµ)/δωb) = Det(∂2) (4.46)

that coincides with (2.28) at order ∼ 0(g). For the Feynman gauge (α = 1)

∫
periodic

DAa exp


β∫

0

dτ (−1/2)
∫
d3x

[
Aa
µ(x)∂2Aaµ(x)

] = Det(Gµν)
1/2 (4.47)

At finite temperature Det(Gµν) may be written in the form

Det(Gµν) = exp(−1/2)Tr ln(Gµν)
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= exp(−2)
∑
n

∫ d3k

(2π)3
ln(ω2

n + ~k2) (4.48)

and the temperature contribution of Det(∂2) in the form

Det(∂2) = exp Tr ln(∂2) = exp Tr ln(G)

= exp
∑
n

∫ d3k

(2π)3
ln(ω2

n + ~k2) (4.49)

where G is just the propagator of the scalar field.

The logarithm of the finite temperature generating functional Z[0], according to

previous results, is

lnZ[0] = lnDet(G) − (1/2) lnDet(Gµν), (4.50)

or

lnZ[0] = −
∑
n

∫ d3k

(2π)3
ln(ω2

n + ~k2). (4.51)

After summation the free energy is found in the form

f(β) = − 1

β
lnZβ =

(
2

β

)∫ d3k

(2π)3
ln(1− exp[−βε]), (4.52)

where ε2 = (~k)2.
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So, we got the correct answer [ Bernard 1974] by introducing the finite tempera-

ture ghost contribution. The index (2) in the equation (4.52) reflects the two degrees

of freedom of the massless vector field. The generalization to Schwinger proper time

formalism is the same as in the previous section.
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Chapter 5

QUANTUM FIELDS

IN CURVED SPACE-TIME

In this chapter we introduce the basic formalism of quantum fields in curved space-

time which was studied in works of DeWitt, Fulling, Bunch et al. [DeWitt 1975],

[Fulling 1989], [Parker 1979], [Birrell & Davies 1982].

5.1 Lorentz group and quantum fields

Field theory in Minkowski space-time has been well studied from the group point

of view by many authors [Sterman 1993],[Ramond 1983]. Here we will consider the

connection of fields of different spin with the Lorentz group.

In flat space the spin of the field is classified according to the field’s properties

under infinitesimal Lorentz transformations
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x̄α = Λα
βx

β = (δαβ + ωαβ )xβ (5.1)

with

ωαβ = ωβα

which preserve the length of the coordinate vector x2.

Under Lorentz transformations the general multicomponent field

F αβ...λ

transforms according to

F αβ...λ Λ→ [D(Λ)]αβ...λ
α′β′ ...λ′

F α
′
β
′
...λ
′

(5.2)

where

[D(Λ)] = 1 + (1/2)ωαβΣαβ . (5.3)

In order for the Lorentz transformations to form a group, the antisymmetric Σαβ

group generators are constrained to satisfy

[Σαβ,Σγδ] = ηγβΣαδ − ηαγΣβδ + ηδβΣγα − ηδαΣγβ (5.4)
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We may write down Σαβ for different types of fields:

1) It is easy to see that the scalar field has the following form of Σ

Σαβ = 0 (5.5)

2) A vector field F α transforms as

F α Λ→ Λα
α
′F α

′
(5.6)

so from (5.3) and (5.1) we get an expression for Σ in vector case in the form

[Σαβ ]γδ = δγαηβδ − δ
γ
βηαδ. (5.7)

3) For a spinor field it may be written as

[Σαβ]γδ = (1/4)[γα, γβ ]γδ, (5.8)

where γ are Dirac matrices.

Now we can generalize this concept to curved space-time.

5.2 Fields in curved space-time

Let us consider general coordinate transformations. We will define a general coordi-

nate transformation as an arbitrary reparametrization of the coordinate system:
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x
′µ

= x
′µ

(xν) (5.9)

Unlike Lorentz transformations, which are global space-time transformations, general

coordinate transformations are local. Under reparametrizations, a scalar field trans-

forms simply as follows:

ϕ
′
(x
′
) = ϕ(x), (5.10)

and vectors ∂µ and dxµ as:

∂
′
µ =

∂xν

∂x′µ
∂ν

dx
′µ

=
∂x
′µ

∂xν
dxν (5.11)

As we can see, the transformation properties of (5.10) and (5.11) are based on the

set of arbitrary real (4 × 4) matrices of the group GL(4). Now we can give the

abstract definition of covariant and contravariant tensors and write the general form

of transformation

A
′µ1...

ν1...
(x
′
) =

∂x
′µ1

∂xξ1
...
∂xλ1

∂x′ν1
...Aξ1...

λ1...
(x) (5.12)

Let us introduce a metric tensor gµν which allows us to write the four interval

ds2 = gµνdx
µdxν (5.13)
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The tensor gµν transforms under the general coordinate transformation as genuine

tensor. The derivative of the scalar field ∂µϕ(x) is a genuine tensor, but the derivative

of a vector is not. To create a vector from ∂µAν(x) and (∂µAν(x)) we introduce new

fields, connections, that absorb unwanted terms. The covariant derivatives are written

then as

∇µAν = ∂µAν + ΓλµνAλ

∇µA
ν = ∂µAν − ΓνµλA

λ (5.14)

From the restriction

∇gµν = 0 (5.15)

we get the expression for connection Γλµν :

Γλµν = (1/2)gλσ(∂µgνσ + ∂νgµσ − ∂σgµν) (5.16)

which are named the Christoffel symbols.

Another very important object in curved space-time is the Riemann curvature

tensor Rξ
µνλ, which arises from the commutator of the covariant derivatives

[∇µ,∇ν]A
λ = Rξ

µνλAξ (5.17)
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The Riemann tensor is written in the form

Rξ
µνλ = ∂λΓξνµ − ∂νΓ

ξ
µλ + ΓξσνΓσµλ − ΓξλσΓσµν (5.18)

Contracting the indicies of the Riemann tensor one can get the Ricci curvature tensor

Rµν = Rλ
µνλ (5.19)

and scalar curvature

R = gµνRµν (5.20)

The transformation properties of the volume element and the square root of the metric

tensor are

d4x
′
= Det

(
∂x
′µ

∂xν

)
d4x

√
g′(x′) = Det

(
∂xµ

∂x′ν

)√
g(x) (5.21)

From (5.21) we get that the product of these two is invariant

√
g(x)d4x = inv. (5.22)
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Now we can construct the Einstein-Hilbert action as an invariant of the form

Sg = −(1/2k2)
∫
d4x

√
g(x)R, (5.23)

and the action for a scalar field

Sϕ = −(1/2)
∫ √

g(x)
(
gµν∂µϕ∂νϕ+m2ϕ2

)
, (5.24)

where the scalar matter couples to gravity via the interaction

√
g(x)gµν∂µϕ∂νϕ ∼ gµνTµν .

The coupling of the gravitational field to the vector field is also straightforward

Sv = −(1/4)
∫ √

g(x)gµνgλξF a
µλF

a
νξ (5.25)

For the gauge-fixing term the generalization to curved space-time is expressed by

Sgf = −(1/2)α−1
∫
d4x

√
g(x) (∇µA

µ)2 (5.26)

For the ghost term it is of the form:

Sgh =
∫
d4x

√
g(x) (−∂µcα∂µc̄α) (5.27)
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However, the coupling of gravity to spinor fields leads to a difficulty, because there

are no finite dimensional spinorial representations of GL(4). This prevents a naive

incorporation of spinors into general relativity. The method we may use for these

constructions involves vierbein formalism.

5.3 Spinors in General relativity

The vierbein (tetrad) formalism utilizes the fact that we can construct a flat tangent

space to the curved manifold and introduce the spinorial representation of the Lorentz

group in each point of the manifold in this tangent space. Spinors can then be defined

at any point on the curved manifold only if they transform within the flat tangent

space.

Let us erect normal coordinates yα(X) at each point X of the space-time manifold

M . To preserve the connection with the previous sections we will label the flat tangent

indices with letters α, β, γ, δ,... from the beginning of the Greek alphabet, as we

did it before, and general coordinate transformation indices with letters λ, µ, ν, ξ,...

from the end of the Greek alphabet.

Introduce the vierbein as the mixed tensor (matrix)

hαµ(X) =

(
∂yα(X)

∂xµ

)
x=X

α = 0, 1, 2, 3 (5.28)

Note that the label α refers to the local inertial frame associated with normal coor-

dinates yα(X) at the point X, while µ is associated with the general coordinate system
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{xµ}.

The inverse of this matrix is given by hµα(X).

hαµh
µ
β = δab (5.29)

The vierbein can be viewed as the ”square root” of the metric tensor gµν :

gµν = hαµh
β
νηαβ (5.30)

For general coordinate transformations xµ = xµ(xµ′) we can consider the effect of

changing the xµ while leaving the yα(X) fixed. Then the verbein transforms as

hαµ → h
′α

µ =
∂x
′µ

∂xµ
hαµ (5.31)

We also can transform the yα(X) arbitrarily at each point X

yα(X)→ y
′α

(X) = Λ(X)αβy
β
(X) (5.32)

In this case hαµ(X) transforms as a Lorentz covariant vector

hαµ(X)→ h
′α

µ(X) = Λ(X)αβh
β
µ(X) (5.33)

which leaves the metric (5.30) invariant.

If a covariant vector Aµ is contracted into hµα, the resulting object
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Aα = hµαAµ (5.34)

transforms as a collection of four scalars under a general coordinate transformations,

while under local Lorentz transformations (5.1) it behaves as a vector.

Thus, by use of tetrads, one can convert general tensors into local, Lorentz-

transforming tensors, shifting the additional space-time dependence into the tetrads.

Now we may construct the generally covariant Dirac equation.

We introduce a spinor ψ(x) that is defined as a scalar under general coordinate

transformations and an ordinary spinor under flat tangent space Lorentz transforma-

tion:

Coordinate transformations: ψ → ψ

Lorentz transformations: ψ → D[Λ(x)]ψ

It is important to note that we have introduced local Lorentz transformations

in flat tangent space, so ωαβ is a function of the space-time. This means that the

derivative of the spinor is no longer a genuine tensor. Therefore we must introduce

a connection field ωαβµ that allows us to gauge the Lorentz group. The covariant

derivative for gauging the Lorentz group may be written as

∇µψ = (∂µ + (1/2)Σαβω
αβ
µ )ψ (5.35)

Let {γα} be a set of Dirac matrices with

{γα, γβ} = 2ηαβ (5.36)
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in the tangential space-time.

The Dirac matrices γα can be contracted with vierbeins:

hµα(x)γα = γµ(x) (5.37)

Then

{γµ(x), γν(x)} = 2gµν(x) (5.38)

In the result (5.33) and (5.35) the generally covariant Dirac equation is given by

(iγµ(x)∇µ,x +m)ψ(x) = 0 (5.39)

and hence the action for Dirac particle interacting with gravity is given by:

L =
√
gψ̄(x)(iγµ(x)∇µ,x +m)ψ(x) (5.40)

where
√
g = Det(hαµ).

We can construct a new, alternative, version of the curvature tensor by taking the

commutator of two covariant derivatives:

[∇µ,∇ν]ψ =
1

2
Rαβ
µνΣαβψ (5.41)
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Written out, this curvature tensor is generally covariant in µ, ν, but flat in α, β:

Rαβ
µν = ∂µω

αβ
ν − ∂νωαβµ + ωαµλω

βλ
ν − ωανλωβλµ (5.42)

At this point, the spinor connection ωαµλ is still an independent field. Covariant

derivative of the object with two different kinds of indicies is written as:

∇µA
α
µ = ∂µA

α
ν + ΓξµνA

α
ξ + ωαµβA

β
ν (5.43)

The external constraint

∇µh
α
µ = ∂µh

α
ν + Γξµνh

α
ξ + ωαµβh

β
ν = 0 (5.44)

helps to express the spin connection through veirbeins

ωαβµ =
1

2
hαν(∂µh

β
ν − ∂νhβµ)

+
1

4
hανhβξ(∂ξhνγ − ∂νhξν)hνµ − (α↔ β) (5.45)

After this preliminary work we can study properties of bosonic and fermionic fields

in an external gravitational field.
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Chapter 6

BOSE FIELDS

IN CURVED SPACE-TIME

As we know already the inclusion of the interaction with gravitational field (theory

formulated in curved space-time) is accomplished by replacing of the partial derivative

by the covariant derivative ∂µ → ∇µ. It is necessary to ensure that the Lagrangian

is the scalar under the general coordinate transformation. Integration is performed

over the invariant volume. This procedure, based on general -coordinate covariance,

is called the minimal interaction for gravity and leads to the action (5.24).

However, general coordinate covariance does not forbid adding to the Lagrangian

invariant terms which are vanishing in flat space-time. Such terms describe the non-

minimal interaction with gravity. Therefore the theory under such consideration can

be written in the form
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S =
∫
d4x
√
−g (L(φ,∇µφ) + non−min. int.) (6.1)

From dimensional analysis of R and φ conclude that the term, describing non-minimal

interaction of matter field with gravitational field may be written in the form:

(1/2)ξRϕ2 (6.2)

where ξ is a dimensionless parameter (non-minimal coupling constant) [Fulling 1989].

Ifm = 0 and ξ = 1/6 then the action is invariant not only under general-coordinate

transformation but also under conformal transformations

[Birrell & Davies 1982]

g
′

µν(x) = e2χ(x)gµν , ϕ
′
(x) = eχ(x)ϕ(x) (6.3)

where χ(x) is an arbitrary scalar field (parameter of the conformal transformation).

In the result we will have the action in the form

Sϕ = −(1/2)
∫
d4x
√
−gϕ(x)

(
−2x +m2 + ξR

)
ϕ(x) (6.4)

where the d’Alembertian operator is 2x = gµν(x)∇x
µ∇x

ν = ∂µ∂µ.

The generating functional will be

Z[R, J ] ∝ (DetG)−1/2×
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× exp
{
−(i/2)

∫
d4xg(x)1/2

∫
d4x

′
g(x

′
)
1/2
J(x)G(x, x

′
)J(x

′
)
}

(6.5)

where G(x, x
′
) is the Green’s function of the scalar field which is described by the

equation:

g(1/2)(x)
(
−2x +m2 + ξR

)
G(x, x

′
) = δ(x− x′) (6.6)

So, for computation of the generating functional (6.5) we have to define the Green’s

function of the scalar field in curved space-time from the equation (6.6).

6.1 Momentum-space representation of

the bosonic Green’s function

In curved space-time we cannot solve the equation (6.6) and compute the Green’s

function G(x, x
′
) for arbitrary points x and x

′
of the manifold. But we can do so in

the particular case of the limit of coincidence (x ' x
′
). This limit gives us a possibility

to find the (Det) of the Green’s functions to get the effective action. Thus we will

treat the problem of the Green’s functions calculations in the limit of coincidence.

Let us select a point of the space-time manifold x
′

and construct the tangential

space at this point as we did in the previous section. Let any point x of the manifold

have the normal coordinate yα(x). This coordinate may be treated as a vector in the

tangent space with the origin at the point x
′
. In this tangent space the norm of the

vector yα(x) will be (y, y) = yα(x)yβ(x)ηαβ, and the metric of the manifold may be
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written as [Petrov 1969]

gµν(x) = ηµν −
1

3
Rµανβy

αyβ − 1

6
Rµανβ;γy

αyβyγ + ... (6.7)

and

g(x) = 1− 1

3
Rαβy

αyβ − 1

6
Rαβ;γy

αyβyγ

+
(

1

18
RαβRγδ −

1

90
Rν
αβλR

λ
γδν −

1

20
Rαβ;γδ

)
yαyβyγyδ + ... (6.8)

where the coefficients are calculated at the (y = 0) origin of the coordinate system.

The second derivative for the scalar field is

∇xµ∇x
µ = ηαβ∂α∂β +

1

3
Rα

δ
β
γ
yαyβ∂xδ ∂

x
γ −

2

3
Rα
βy

β∂xα + ... (6.9)

For our calculations it is convenient to express the Green’s function G(x, x
′
) as:

G(x, x
′
) = g−1/4(x)=(x, x

′
)g−1/4(x

′
)

= g−1/4(x)=(x, x
′
) (6.10)

Substituting (6.8),(6.9) and (6.10) into (6.6), we find

ηαβ∂α∂β=−
[
m2 +

(
ξ − 1

6

)
R
]
=− 1

3
Rα

βyα∂β=
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+
1

3
Rα

β
γ
δ
yαyγ∂β∂δ=−

(
ξ − 1

6

)
R;αy

α=

+
(
−1

3
Rα

β
;γ +

1

6
Rαγ

;β
)
yαyγ∂β=

+
1

6
Rλ

γ
α
ζ
;βy

λyαyβ∂γ∂ζ=−
1

2

(
ξ − 1

6

)
R;αβy

αyβ=+

(
− 1

30
Rα

βRβγ +
1

60
Rα

β
γ
δ
Rβδ

+
1

60
Rβχδ

αRβχδγ −
1

120
R;αγ +

1

40
2Rαγ

)
=

+
(
− 3

20
Rδ

α;βγ +
1

10
Rαβ

;δ
γ −

1

60
Rχ

α
δ
βRχγ

+
1

15
Rχ

αλβRχ
δ
γ

λ
)
yαyβyγ∂δ=

+
(

1

20
Rκ

α
χ
β;γδ +

1

15
Rκ

αλβR
λ
γ
χ

δ

)
yαyβyγyδ∂κ∂χ= = −δ(y), (6.11)

where yα are the coordinates of the point x and ∂α= = (∂/∂yα).

We have retained only terms with coefficients involving four derivatives of the

metric. These contributions give the ultraviolet divergences that arise in the course

of renormalization.

In normal coordinates with origin at x
′
, =(x, x

′
) is a function of y and x

′
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=(x, x
′
) = =(y, x

′
) (6.12)

where y belongs to the small region around x
′
. In this way the equation (6.6) may be

solved recursively. Namely, we will introduce the momentum space associated with

the point x
′

(y = 0) by making the n-dimensional Fourier transformation:

=(x, x
′
) =

∫ dnk

(2π)n
=(k) exp(iky) (6.13)

where ky = kαyα = ηαβkαyβ and expanding =(k) in a series:

=(k) = =0(k) + =1(k) + =2(k) + ... (6.14)

or

=i(x, x
′
) =

∫ dnk

(2π)n
=i(k) exp(iky), i = 0, 1, 2, ... (6.15)

where we will assume that the coefficients=(k) have geometrical coefficients involving

i derivatives of the mertic.

On dimensional grounds, =i(k) are the order k−(2+i), so that (6.14) is an asymp-

totic expansion of =(k) in large k (small y).

Inserting (6.13) into (6.11) we get that the lowest order solution (∼ O(y2)) is

=0(k) = (k2 +m2)−1 (6.16)
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and

=1(k) = 0 (6.17)

The function =2(k) (∼ O(y4)) may be found from

(ηαβ∂α∂β −m2)=2 −
(
ξ − 1

6

)
R=0

− 1

3
Rα

βyα∂β=0 +
1

3
Rα

β
γ
δ
yαyγ∂β∂δ=0 = 0 (6.18)

Using (6.13) one can get that the last two terms of (6.18) cancel each other.

In another way we can consider that =0 is Lorentz invariant of the form

=(y) = yαy
α = ηαβyαyβ (6.19)

Then, inserting (6.19) into (6.18) we get:

− 1

3
Rα

βyα∂β=0(y) +
1

3
Rα

β
γ
δ
yαyγ∂β∂δ=0(y) ≡ 0, (6.20)

and

(ηαβ∂α∂β −m2)=2(y)−
(
ξ − 1

6

)
R=0(y) = 0 (6.21)
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Therefore

=2(k) =
(

1

6
− ξ

)
R(k2 +m2)−2. (6.22)

The Lorentz invariance of =0(y) leads to further simplifications of (6.11). Namely,

the contributions

(
−1

3
Rα

β
;γ +

1

6
Rαγ

;β
)
yαyγ∂βζ=0(y) +

1

6
Rλ

γ
α
ζ
;βy

λyαyβ∂γ∂ζ=0(y) ≡ 0 (6.23)

are eliminated.

In the same way

(
− 3

20
Rδ

α;βγ +
1

10
Rαβ

;δ
γ −

1

60
Rχ

α
δ
βRχγ

+
1

15
Rχ

αλβRχ
δ
γ

λ
)
yαyβyγ∂δ=0(y)

+
(

1

20
Rκ

α
χ
β;γδ +

1

15
Rκ

αλβR
λ
γ
χ

δ

)
yαyβyγyδ∂κ∂χ=0(y) ≡ 0 (6.24)

and we have the following equation for =(y) to the fourth order in derivatives of the

metric:

ηαβ∂α∂β=(y)−
[
m2 +

(
ξ − 1

6

)
R
]
=(y)
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−
(
ξ − 1

6

)
R;αy

α=(y)

− (1/2)
(
ξ − 1

6

)
R;αβy

αyβ=(y)

(
− 1

30
Rα

βRβγ +
1

60
Rα

β
γ
δ
Rβδ

+
1

60
Rβχδ

αRβχδγ −
1

120
R;αγ +

1

40
2Rαγ

)
=(y) = −δ(y) (6.25)

Substitution of =2(k) (6.22) instead of =0(k) in the identity (6.20) does not change

it, thus we can suggest that =2(k) is Lorentz invariant too and it can be wtitten as

=2(y) ∼ (yαyα)2. The equation (6.11) is simplified to

[
k2 +m2 +

(
ξ − 1

6

)
R + i

(
ξ − 1

6

)
R;α∂

α
]
=(k)+

+
[
−(1/2)

(
ξ − 1

6

)
R;αβ −

1

30
Rα

βRβγ +
1

60
Rα

β
γ
δ
Rβδ

+
1

60
Rβχδ

αRβχδγ −
1

120
R;αγ +

1

40
2Rαγ

]
∂α∂β=(k) = 1 (6.26)

where

∂α=(k) = ∂=(k)/∂kα
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Making a further recurrent process with this equation we get

=3(k) = 0 (6.27)

and

=4(k) = i
(

1

6
− ξ

)
R;α(k2 +m2)−1∂α(k2 +m2)−1+

+
(

1

6
− ξ

)2

R2(k2 +m2)−3+

+ aαβ(k
2 +m2)−1∂α∂β(k2 +m2)−1 (6.28)

where

aαβ = (1/2)
(
ξ − 1

6

)
R;αβ +

1

30
Rα

βRβγ −
1

60
Rα

β
γ
δ
Rβδ

− 1

60
Rβχδ

αRβχδγ +
1

120
R;αγ −

1

40
2Rαγ (6.29)

Now we can write the equation for the Green ’s function in a convenient form.

Let us introduce useful equations:

(k2 +m2)−1∂α(k2 +m2)−1 ≡ (1/2)∂α(k2 +m2)−2
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and

(k2 +m2)−1∂α∂β(k2 +m2)−1 ≡ (1/3)∂α∂β(k2 +m2)−2

− (2/3)ηαβ(k2 +m2)−3 (6.30)

Using (6.30) we may write =(k) as

=(k) = (k2 +m2)−1 +
(

1

6
− ξ

)
R(k2 +m2)−2

(i/2)
(

1

6
− ξ

)
R;α(k2 +m2)−2∂α(k2 +m2)−1

+ (1/3)aαβ∂
α∂β(k2 +m2)−2

+

[(
1

6
− ξ

)2

R2 − (2/3)aλλ

]
(k2 +m2)−3 (6.31)

Inserting the last equation into (6.13) we get:

=(x
′
, y) =

∫ dnk

(2π)n
exp(iky)

[
1 + γ1(x

′
, y)

(
− ∂

∂m2

)

+γ2(x
′
, y)

(
− ∂

∂m2

)2
 (k2 +m2)−1 (6.32)

where, to the fourth order in derivatives of the metric, the coefficients are:
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γ1(x
′
, y) =

(
1

6
− ξ

)
R + (1/2)

(
1

6
− ξ

)
R;αy

α − (1/3)aαβy
αyβ;

γ2(x
′
, y) = (1/2)

(
1

6
− ξ

)2

R2 − (1/3)aλλ. (6.33)

The expression for the Green’s function (6.10) will be then [Bunch & Parker 1979]

G(x
′
, y) = g−1/2(y)

∫ dnk

(2π)n
exp(iky)×

×
2∑
j=0

γj(x
′
, y)

(
− ∂

∂m2

)j
(k2 +m2)−1 (6.34)

The equation (6.34) is very important for further calculations.

6.2 The Green’s function and the

Schwinger-DeWitt method

We have found already that the geometrical quantities enter directly into the

structure of Green’s functions for arbitrary fields through the covariant d’Alembertian

operator and non-minimal connection. Now we will treat the equation for the Green’s

function with the Schwinger-DeWitt method developed for flat space-time in the

previous section.

Let us multiply the equation (6.6) on the left side by g(1/4)(x) and on the right by

g(1/4)(x
′
), and introducing
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=(x, x
′
) = g(1/4)(x)G(x, x

′
)g(1/4)(x

′
) (6.35)

we will rewrite this equation in the form

(
−∂µ∂µ +m2 + ξR

)
=(x, x

′
) = δ(x, x

′
), (6.36)

where δ(x, x
′
) = g−1/2(x)δ(x− x′) is scalar with respect to general coordinate trans-

formation, and product of δ -functon is

(1, δ(x, x
′
)) =

∫
d4xδ(x, x

′
) = 1 (6.37)

For simplicity we put ξ = 0 and get;

(
−2x +m2)

)
=(x, x

′
) = δ(x, x

′
), (6.38)

or, in operator form

F̂= = 1 (6.39)

where F is matrix operator.

Let us introduce the representation for = in the form

=(x, x
′
; s) = i < x|

∞∫
0

ds exp(isF̂ )|x′ >= i

∞∫
0

dsf(x, x
′
; s) exp(−im2s) (6.40)
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We can get from (6.38), that the function f(x, x
′
; s) is the solution of the equation

2xf(x, x
′
; s) = i

∂

∂s
f(x, x

′
; s) (6.41)

where information about space-time structure is included in the d’Alembertian.

We may turn this equation into an elliptic one by rewriting the equation for

amplitude with the replacement x(0) = ix(4) and s = it. We will have

∂

∂t
f(x, x

′
; t) = 2̃xf(x, x

′
; t) (6.42)

One can write the solution of the (6.40) as a simple expansion of the solution for flat

space-time. This solution is

f(x, x
′
; s̄) = (4πs̄)−n/2 exp(−|x− x′|2/4s̄) (6.43)

Returning to the initial variables we get

f(x, x
′
; s) = (4πis)−n/2 exp(−|x− x′|2/4is) (6.44)

In curved space-time we may expand this solution to a local asymptotic expansion

(for x ' x
′

and s ' 0)

f(x, x
′
; s) ∼ (4πis)(−n/2) exp(−σ(x, x

′
)/2is)

∞∑
j=0

γj(x, x
′
)(is)j (6.45)
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where σ(x, x
′
) is the so-called geodesic interval (half square of geodesic distance be-

tween points x and x
′
). In particular

f(x, x; s) ∼ (4πis)(−n/2)
∞∑
j=0

γj(x)(is)j (6.46)

The explicit form of fj(x, x
′
) can be calculated recursively [Brown 1979]

[DeWitt 1975], [Fulling 1989]

In the limit of coincidence x→ x
′

one finds:

γ0(x
′
) = 1; γ1(x

′
) = (1/6− ξ)R;

and

γ2(x
′
) = (1/6− ξ)2R2 − (1/3)aλλ. (6.47)

From the equations (6.40), (6.45) and (6.35) we get the explicit expression for Green’s

function in the Schwinger-DeWitt representation:

GSD(x, x
′
) =

i∆1/2(x, x
′
)

(4π)n/2

∞∫
0

ids(is)(−n/2)×

× exp
(
−ism2 − σ(x, x

′
)/2is

) ∞∑
j=0

γj(x, x
′
)(is)j (6.48)

where
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∆(x, x
′
) = −g(x)−1/2det[∂α∂βσ(x, x

′
)]g(x)−1/2 (6.49)

is the Van Vleck determinant (in normal coordinates about x
′

this determinant is

reduced to g−1/2(y) (6.34)).

6.3 Connection between the two methods

Let us put

(k2 +m2)−1 =

∞∫
0

ids exp[−is(k2 +m2)] (6.50)

Then integration over the momentum in (6.34) leads to

∫ dnk

(2π)n
exp[−is(k2 +m2) + iky] = i(4πis)n/2 exp(−ism2 − σ/2is) (6.51)

The resulting equation for the Green’s function will be

G(y, x
′
) =

i

(4π)n/2
g(y)−1/2

∞∫
0

ds

(is)n/2
×

× exp
[
−is(k2 +m2) + iky

]
F (x

′
, y, is) (6.52)

where

F (x
′
, y, is) =

2∑
j=0

γj(x
′
, y)(is)j
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Comparision with the expression of the Green’s function in the form of (6.48) gives

∆(x, x
′
) = g−1/2(y), and

γj(x
′
, y) = γj(x, x

′
) (6.53)

In this chapter we considered two methods for computing the Green’s function of a

scalar field in curved space-time and we prepared the basis for future finite tempera-

ture calculations.
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Chapter 7

FINITE TEMPERATURE

BOSONS

IN CURVED SPACE-TIME

In the previous section we developed a mathematical formalism which is a convenient

tool for the description of thermal Bose gas in curved space-time. In this section we

can consider the ensemble of bosons interacting with gravity at finite temperature.

Let a total system (”matter and gravity”) be described by the action

Stot = Sg + Sm (7.1)

The gravitational action is

Sg =
∫
d4x

√
g(x)Lg (7.2)
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with Lagrangian

Lg =
1

16πG0

(R− 2Λ0) + α0R
2 + β0RαβR

αβ + γ0RαβχδR
αβχδ (7.3)

and the action for a matter field is

Sm =
∫
d4x

√
g(x)Leff,m (7.4)

To write the action for the matter field we use a generating functional Z[J ]

Z[0] =
∫
Dϕ exp

(
−(i/2)

∫
d4x

√
g(x)ϕ(x)(−2x +m2 + ξR)ϕ(x)

)

∝ DetG(x, x
′
)1/2 exp (−(i/2)(J(x), G(x, y)J(y))) (7.5)

Then the functional W [0] = −i lnZ[0] will be

W [0] = −(i/2) lnDetG(x, x
′
)

= −(i/2)

∞∫
0

ids(is)−1trf(x, x
′
, is) exp(−im2s) (7.6)

We may connect the Green’s function and heat kernel with the equation

GSD(x, x
′
) =

∞∫
0

idsf(x, x
′
, is) exp(−im2s) (7.7)
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and write (7.6) in the following form

W [0] = −(i/2)
∫
d4x

√
g(x)

∞∫
m2

dm2trGSD(x, x
′
) (7.8)

From the equation (7.8) we find an important expression for the effective Lagrangian

of matter field

Leff,m = (−i/2)
∫
d4x

√
g(x)

∞∫
m2

dm2trG(x, x
′
) (7.9)

Then the effective action will be:

Seff =
∫
d4x

√
g(x)Leff (x)

=
∫
d4x

√
g(x)

Lg(x) + (−i/2)

∞∫
m2

dm2trG(x, x
′
)

 (7.10)

In order to apply the usual formalism of finite temperature quantum field theory,

we will assume that the space-time manifold M4) is a static manifold with topology

S1×M3) where S1 refers to time coordinate and M3) is the spatial, three dimensional

section of M4). We will choose M3) without boundaries [Kennedy et al. 1980], then

no surface terms will appar in the induced action.

The heat kernel may be expressed as the sum of zero-temperature images

[Denardo & Spalucci 1983, Dowker & Kennedy 1978, Dowker & Critchley 1977]
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f(x, x, is) =
∞∑

n=−∞

exp[−β2n2/4is]

(4πis)1/2
f3)(x̃, x̃, is) (7.11)

where the sum goes from periodic restrictions and f3)(x̃, x̃, is) is the solution of the

three-dimensional equation

(
i
∂

∂s
− 2̃x + ξR

)
f3)(x̃, x̃, is) = 0 (7.12)

This solution is written in the form of a series

f3)(x̃, x̃, is) =
∞∑
n=0

γj(R)(is)j (7.13)

Then from the equation (7.7) in the limit of coincidence (x→ x
′
)

lim
x→x′

G(x, x
′
) = lim

x→x′

∞∫
0

idsf(x, x
′
, is) exp{−im2s}. (7.14)

we get the finite temperature Green’s function in the Schwinger-DeWitt representa-

tion:

lim
x→x′

Gβ
SD(x, x

′
)

=
i

(4π)3/2

∞∑
n=−∞

∞∑
j=0

γj(x
′
)
∫ ∞

0
ids(is)j−3/2 exp(−ism2 − n2β2/4is) (7.15)

Selecting the temperature independent part (n = 0) we find
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lim
x→x′

Gβ
SD(x, x

′
) = GSD(x

′
, x
′
) +Gx

′ (β) (7.16)

where the finite temperature contribution Gx′ (β) is

Gx
′ (β) =

i

(4π)2
2
∞∑
j=0

∞∑
n=1

γj(x
′
)×

×
∫ ∞

0
ids(is)j−2 exp(−ism2 − n2β2/4is) (7.17)

and GSD(x
′
, x
′
) is the limit (x→ x

′
) of the Green’s function in the Schwinger-DeWitt

representation (6.48).

Summation in (7.17) may be done with (3.27) and (3.31).

In the result we find

Gx′ (β) =
i

(2π)2

∞∑
n=1

∞∑
j=1

γj(x
′
)(βn/2m)j−3Kj−3(βmn) (7.18)

Total Lagrangian may be written in the form;

Leff (β) =

Lg(x) + (−i/2)

∞∫
m2

dm2trGSD(x, x
′
)

 + (−i/2)

∞∫
m2

dm2Gx′ (β) (7.19)

The first two terms give the same geometric structure, and after renormalizations we

will have the Lagrangian L̃g, the third one is temperature contribution f(β).

Leff (β) = L̃g − f(β) (7.20)

121



where

L̃g =

Lg(x) + (−i/2)

∞∫
m2

dm2trGSD(x, x
′
)

 (7.21)

and

f(β) = (i/2)

∞∫
m2

dm2Gx′ (β) (7.22)

The last expression can be written as series

f(β) =
3∑
j=0

γj(R)bj(βm) (7.23)

where

b0(βm) = − m2

2π2β2

∞∑
n=1

(1/n2)K2(βmn)

b1(βm) = − 2m

4π2β

∞∑
n=1

(1/n)K1(βmn)

b2(βm) = − 2

8π2

∞∑
n=1

K0(βmn) (7.24)

Using the results of Appendix: (XXII.28), (XXII.30), (XXII.32), we may rewrite

(7.23) in the form of series [Kulikov & Pronin 1993]

f(β) = b0(βm) + γ1(R)b1(βm) + γ2(R2)b2(βm) (7.25)
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where γj(R) are (6.33), coefficient b0(βm) is

b0 = (1/β)
∫ d3k

(2π)3
ln(1− exp(−βε));

and

bj(βm) =

(
− ∂

∂m2

)j
b0(βm) (7.26)

The expression b0(βm) in (7.25) is the density of Helmholtz free energy in flat space

and the following ones are created by corrections which are connected with the inter-

action of the heat bosons with gravity, so the equation (7.23) describes the Helmholtz

free energy of a Bose gas in curved space time.
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Chapter 8

FERMI FIELDS

IN CURVED SPACE-TIME

8.1 Momentum-space representation

for the Green’s function of a fermion

Now we will get the Green’s function of fermions in curved space-time to apply

the above results for computation of the effective action of the system ”matter field

+ gravitational field”.

As we know already, the fermionic action with Lagrangian (5.40) is written as

Sψ = (i/2)
∫
d4x

√
g(x)ψ̄(x) (iγµ∇µ,x +m)ψ(x) (8.1)

The generating functional then is
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Z[η̄, η] =
∫
Dψ̄Dψ exp

[
iSψ + i (η̄, ψ) + i

(
ψ̄, η

)]

∝ (DetGF )−1/2 exp [−i (η̄(x), SF (x, y)η)] (8.2)

where the scalar product includes the square root of the metric.

Connection between the bi-spinor GF and Fermionic Green’s function SF is

[Birrell & Davies 1982]:

SF (x, y) = (iγµDµ +m)GF (x, y) (8.3)

and the Green’s function satisfies the equation

(iγµDµ +m)SF (x, y) = −g(x)−1/2δ(x− y)1̂ (8.4)

To solve this equation with momentum space methods we introduce Riemann normal

coordinates [Petrov 1969] and write the spin connection in the form

[Panangaden 1981]

Γµ(y) = (1/16)[γα, γβ ]Rαβ
µνy

ν +O(y2) (8.5)

and the vierbein field as

hαµ(y) = δαµ − (1/6)ηανRµνβζy
βyζ +O(y3) (8.6)
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The expression for γµ(x
′
) may be written as

γµ(x
′
) = hαµ(y)γα = δαµγα − (1/6)ηανRµνβζy

βyζγα +O(y3) (8.7)

The spinor derivative appearing in Dirac’s equation is written as

γµDµ = γµ(x
′
)(∂µ − Γµ)

= γµ∂µ + (1/6)Rµ
β
ν
ζy
βyζ∂µ−

− (1/16)γµ[γα, γβ ]Rαβ
µνy

ν (8.8)

The Fourier transform of S(x
′
, y) is

S(x
′
, y) =

∫ dnk

(2π)n
exp(iky)S(k) (8.9)

Let

S(k) = S0(k) + S1(k) + S2(k) + ... (8.10)

be an asymptotic representation of S(k) for large k.

The values Si(k) are asymptotic variables of the order k−(1+i). They may be found

with recursion procedure from the equation
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[
(iγµ∂µ +m) + (1/6)Rµ

β
ν
ζy
βyζ∂µ−

−(1/16)γµ[γα, γβ ]Rαβ
µνy

ν + ...
]
S(x

′
, y) = δ(y) (8.11)

In this case the momentum space representation of a propagator of a fermion will be

S(x
′
, y) =

∫ dnk

(2π)n
exp(iky)

[
(γ · k +m)

k2 +m2
+ (1/4)R

(γ · k +m)

(k2 +m2)2
−

−(2/3)Rαβk
αkβ

(γ · k +m)

(k2 +m2)3
+ (i/8)Rαβ

µν
γµ[γα, γβ ]kν

(k2 +m2)2
+ ...

]
(8.12)

The momentum space solution of the equation for the bi-spinor

(
2x + 1/4R −m2

)
GF (x, x

′
) = −g(x)−1/2δ(x− x′)1̂ (8.13)

where 2x = Dµ
xDµ,x is the covariant d’Alembertian of spinor field, may be obtained

with the same momentum space methods as in chapter VI [Bunch & Parker 1979].

The result can be written in the form of the following expression

GF (x, x
′
) = GF (x

′
, y)

= g−1/2(y)
∫ dnk

(2π)n

2∑
j=0

α̂j(x
′
, y)

(
− ∂

∂m2

)j
(k2 +m2)−1 (8.14)

where the geometrical coefficients α̂j(x
′
, y) in the limit of coincidence (x→ x

′
) are
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α̂0(x
′
, y) = 1̂;

α̂1(x
′
, y) = (1/12)R · 1̂;

and

α̂2(x
′
, y) =

(
−(1/120)Rµ

;µ + (1/288)R2−

−(1/180)RµνR
µν + (1/180)RµνστR

µνστ ) · 1̂

+ (1/48)Σ[α,β]Σ[γ,δ]R
αβλξRγλ

δ
ξ (8.15)

where Σ[α,β] = (1/4)[γα, γβ ]

8.2 The bi-spinor function in the

Schwinger-DeWitt representation

In analogy with the scalar field we can rewrite equation (8.14) in the Schwinger-

DeWitt representation. Since

(k2 +m2)−1 =

∞∫
0

ids exp
[
−is(k2 +m2)

]
(8.16)
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the equation (8.14) will be

GF (x, x
′
) =

i∆(1/2)(x, x
′
)

(4πn/2)

∞∫
0

ids

(is)n/2
exp

[
−is(k2 +m2)

]
F (x, x

′
; s) (8.17)

where

F (x, x
′
; s) =

∞∑
n=0

α̂n(x, x
′
)(is)n (8.18)

and coefficients α̂n(x, x
′
) are defined by (8.15)

As in the scalar case the determinant ∆(1/2)(x, x
′
) is defined by the equation

∆(1/2)(x, x
′
) = g−1/2(y) (8.19)
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Chapter 9

FINITE TEMPERATURE

FERMIONS

IN CURVED SPACE-TIME

9.1 The Helmholtz free energy of a Fermi gas

in curved space-time

After we constructed the free energy for a thermal scalar field we can consider a

thermal fermi field. Let the total Lagrangian of the system of ”gravity + fermionic

matter” be

Stot = Sg + Sm (9.1)

where Sg is (7.2) and
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Sm =
∫
d4x

√
g(x)Leff,ψ (9.2)

To write the action for a spinor field we will use the functional method for calculation

of the generating functional from (9.2). Making the same procedure as in (7.6)-(7.8),

write

W [0] = i lnZ[0] = (i/2) lnDetGF (x, x
′
)

=

∞∫
0

ids(is)−1trf̂(x, x
′
, is) exp(−im2s)

= (i/2)
∫
d4x

∫ ∞
m2

dm2trGF (x, x
′
) (9.3)

where the Green’s function is expressed by

GF (x, x
′
) =

∫ ∞
0

ids(is)−1f̂ (x, x
′
, is) exp(−im2s) (9.4)

and f̂(x, x
′
, is) is the heat kernel.

The kernel f̂(x, x
′
, is) is (in the limit (x→ x

′
)) the sum of zero-images

[Denardo & Spalucci 1983] antiperiodic in the imaginary time

f̂ (x, x
′
, is) =

∞∑
n=−∞

exp[−β2(n− 1/2)2/4is]

(4πis)1/2
f̂3)(x̃, x̃, is) (9.5)
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where an equation for f̂3)(x, x
′
, is) is

(
i
∂

∂s
− 2̃3) − (1/4)R

)
f̂3)(x̃, x̃, is) = 0 (9.6)

and 2̃3) is the covariant d’Alembertian on M3).

The solution of (9.6) is the series

f̂3)(x̃, x̃, is) =
∞∑
j=0

α̂j(x
′
)(is)j (9.7)

where the coefficients α̂j(x
′
) are determined by (8.15).

From the equation (9.4) we get the finite temperature Green’s function

lim
x→x′

Gβ
F,SD(x, x

′
) = GF,SD(x

′
, x
′
) +GF (β) (9.8)

where GF,SD(x
′
, x
′
) is (8.17) in the limit (x = x

′
) and

GF (β) =
i

(4π)3/2

∞∑
j=0

∞∑
n=−∞

α̂j(R)×

×
∞∫
0

ids(is)j−3/2 exp
[
−ism2 − (β2/4is)(n + 1/2)2

]
(9.9)

Summation with respect to (3.27) with z = 1/2 gives

GF (β) =
i

(4π)3/2

∞∑
j=0

∞∑
n=1

α̂j(R)× (9.10)
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× 2

∞∫
0

ids(is)j−2(−1)n exp
[
−ism2 − (n2β2/4is)

]
(9.11)

After integration over the proper time (s) (3.31) we get the following expression for

the finite temperature contribution in the Green’s function of a fermion

GF (β) =
i

(4π)2

∞∑
j=0

∞∑
n=1

α̂j(R)(−1)j(βn/2m)j−3Kj−3(βmn) (9.12)

The total action of the system will be

Leff (β) = L̃g(R)− fF (β,R) (9.13)

where L̃(R)g is the temperature independent Lagrangian

L̃(R)g = Lg + (i/2)tr

∞∫
m2

dm2GF,SD(x, x
′
), (9.14)

and the finite temperature contribution is expressed in the form of a series:

fF (β,R) = (−i/2)tr

∞∫
m2

dm2GF (β) =
∞∑
j=0

αj(R)fj(βm) (9.15)

with coefficients

αj(R) = (1/2s)tr ˆαj(R), (9.16)
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and

f0(βm) =
m2 · 2s
2π2β2

∞∑
n=1

(−1)n

n2
K2(βmn)

f1(βm) =
m · 2s
4π2β

∞∑
n=1

(−1)n

n
K1(βmn)

f2(βm) =
2s

8π2

∞∑
n=1

(−1)nK0(βmn) (9.17)

The finite, temperature dependent contribution f(β,R) represents the density of

Helmholtz free energy in curved space-time. Using the integral representation for

the series of modified Bessel functions (XXII.10),(XXII.12),(XXII.14) one can write

it as [Kulikov & Pronin 1995]:

fF (β,R) = f0(βm) + α1(R)f1(βm) + α2(R)f2(βm) + . . ., (9.18)

where the first term is the standard form of the Helmholtz free energy in Euclidean

space

f0(βm) = −2s

β

∫ d3k

(2π)3
ln
(
1 + e−βε

)
(9.19)

with energy of particle ε =
√
~k2 +m2.

The factor 2s = 4 reflects the existence of the four degrees of freedom present in

the fermion field: particles and antiparticles, spin up and spin down.
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The following terms are geometrical corrections of the Riemann space time struc-

ture with respect to the Euclidean one with temperature coefficients in the form

fj(βm) = −2s

β

∫ d3k

(2π)3

(
− ∂

∂m2

)j
ln
(
1 + e−βε

)
. (9.20)

The method developed above does not allow us to compute the density of the grand

thermodynamical potential. Therefore, in the following calculations we will use the

local momentum space formalism as the most convenient for the construction of local

thermodynamics.
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Chapter 10

THERMODYNAMICS OF

GAUGE FIELDS

In this chapter we will apply the formalism of gauge fields in curved space-time

developed in chapter V to study the properties of thermal photon gas in an external

gravitational field.

10.1 The Green’s function of photons

As we know already from chapter IV the total Lagrangian for a vector field in

Minkowski space-time is the sum of three contributions:

Ltot = Lm + Lf + Lgh, (10.1)
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where

Lm = −(1/4)FµνF
µν, (10.2)

Lf = −(1/2α)(∂µA
µ)2 (10.3)

and

Lgh = gµν(∂µc)(∂νc
∗) (10.4)

It can be extended to curved space-time with the transformation

Aα = hα
µAµ, ∂α → hα

µ∇µ (10.5)

where ∇µ = ∂µ + Γµ and the connection Γµ is defined by equation

Γµ = (1/2)Σαβh
αν(x)

[
∂

∂xµ
hβnu(x)

]
(10.6)

where the matrices Σαβ are (5.7).

The strength tensor of electromagnetic field is

Fµν = ∇µAν −∇νAµ (10.7)
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The variation of the action

S =
∫
d4x
√
g (L+ Lf + Lgh) (10.8)

gives the equation for the vector field:

∇νF
µν + (1/α)∇µ(∇νA

ν) = 0 (10.9)

In the Feynman gauge (α = 1) this equation has the form:

∇ν∇µAν −∇ν∇νAµ +∇µ∇νA
ν = 0 (10.10)

and with the definition of the Riemann tensor (5.17) it is

∇ν∇νAµ −Rµ
νA

ν = 0 (10.11)

Based on this equation we write the equation for the Green’s function

∇ν∇νDµ
τ (x, x

′
)−Rµ

νD
ν
τ (x, x

′
) = −g−1/2(x)δ(x− x′)δµτ (10.12)

We will be interested in calculations of the Green’s function in the limit (x→ x
′
) to

find the effective action.

We will rewrite the equation (10.12) in Riemann normal coordinates with origin

at the point x
′
. For covenience one may define the Green’s function D̄µ

τ (x, x
′
) as
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Dµ
τ(x, x

′
) = g−1/4(x)D̄µ

τ (x, x
′
)g−1/4(x

′
)

= g−1/4(x)D̄µ
τ (x, x

′
) (10.13)

where we used the fact g(x
′
) = 1

For our calculations we will use the Christoffel symbols which in the Riemann

normal coordinates are

Γσµν = −(1/3)(Rσ
αβγ +Rσ

βαγ)y
γ (10.14)

where yγ represents the coordinates of the point x and the Riemann tensor is evaluated

at x
′
. The expansion of equation (10.12) to the second derivative of the metric gives

ηαβ∂α∂βD̄
µ
τ (y) + (1/6)RD̄µ

τ (y)

− (4/3)Rµ
ν D̄

ν
τ (y)− (1/3)Rλ

νy
ν∂λD̄

µ
τ (y)

+ (1/3)Rα
γ
β
δy
γyδ∂α∂βD̄

µ
τ (y)− (2/3)Rµ

γ
α
δy
δ∂αD̄

γ
τ (y)

+ (2/3)Rµα
λγy

γ∂αD̄
λ
τ (y) = −δ(y)δµτ (10.15)

where ∂α = ∂/∂yα.

The momentum space approximation is defined by introducing the quantityDµ
τ (k)

defined as

139



D̄µ
τ (x, x

′
) = D̄µ

τ (x
′
, y) =

∫ dnk

(2π)n
D̄µ
τ (k) exp[iky] (10.16)

This quantity is assumed to have the expansion

D̄µ
τ (k) = D̄µ

0,τ (k) + D̄µ
1,τ(k) + D̄µ

2,τ (k) + ... (10.17)

where D̄µ
i,τ (k) have a geometric coefficients involving i derivatives of the metric. On

dimensional grounds D̄µ
i,τ (k) must be of order k−(2+i) so the equation (10.15) is an

asymptotic expansion in large k.

As we can see from (10.15) the first term in (10.17) is

D̄µ
0,τ(k) = δµτ /k

2, (10.18)

The second one is

D̄µ
1,τ (k) = 0, (10.19)

The third one is computed from

ηαβ∂α∂βD̄
µ
2,τ (y) + (1/6)RD̄µ

0,τ (y)

− (4/3)Rµ
ν D̄

ν
0,τ (y)− (1/3)Rν

λyν∂λD̄
µ
0,τ (y)
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+ (1/3)Rα
γ
β
δy
γyδ∂α∂βD̄

µ
0,τ(y)− (2/3)Rµ

γ
α
δy
δ∂αD̄

γ
0,τ (y)

+ (2/3)Rµα
λγy

γ∂αD̄
λ
0,τ (y) + ... = 0 (10.20)

To simplify calculations note that yα → (−i∂/∂kα), and integrate by parts to find

that

D̄µ
2,τ(y) =

∫ dnk

(2π)n
D̄µ

2,τ (k) exp[iky] =
∫ dnk

(2π)n
exp[iky]×

×
[
{(1/6)Rδµτ − (2/3)Rµ

ν δ
ν
τ} /k4 − (4/3)Rµβ

νγk
γkβδ

ν
τ/k

6
]

(10.21)

The final expression for the photon propagator will be then:

Dµ
τ (y) = g−1/4(y)

∫ dnk

(2π)n
exp[iky]×

×
[
δµτ /k

2 + {(1/6)Rδµτ − (2/3)Rµ
ν δ

ν
τ} /k4 − (4/3)Rµβ

νγk
γkβδ

ν
τ/k

6
]

(10.22)

The Green’s function of the ghost fields obeys the same equation as a scalar field,

therefore one can use this equation for our further calculations.

10.2 The thermodynamic potential of a photon gas

As in the case of flat space-time, one must carry out the calculations of the free energy

of a photon gas together with the ghost contributions.
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The generating functional of an abelian vector field in curved space-time is written

as

Z[Jµ, η, η̄] =
∫
DAµDη̄Dη

× exp
[∫

d4x
√
g
{
Aµ(Dµν)−1Aν + c̄D−1c+ jµA

µ + η̄c+ c̄η
}]

(10.23)

Integration over the fields with zero sources leads to the following result for the

logarithm of the generating functional

lnZ[0] = lnDet(G) − (1/2) lnDet(Gµν) (10.24)

where the Green’s functions are defined by (10.22) and (6.34)1

From this equation and from the definition of the free energy directly follows the

expression for density of free energy

fph(β,R) = (−i/2) lim
m→0

∞∫
m2

dm2
{

2trG(β, x− x′)− trGµν(β, x− x
′
)
}

(10.25)

The final result may be found after putting a mass parameter m2 into the expressions

for the propagators of the photon and ghost fields and, after calculation of (10.25)

setting the mass equal to zero.

1To find the Feynman propagator of the ghost field from the boson propagator we have to put

the mass of boson m = 0 after calculation.
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After making this procedure we will have

fph(β,R) =
∑
j

gj(R)

(
− ∂

∂m2

)j
tr ln(ω2

n + ε2) (10.26)

where the symbol tr means

tr =
∞∑

n=−∞

∫ d3k

(2π)3

and gj(R) are geometric coefficients.

After summation in (10.26) we will have the final result in the form

fph(β,R) =
∫ d3k

(2π)3
{(2/β) ln(1− exp[βε])

−(1/6)(R − 2Rµ
ν δ

ν
µ)[ε(exp[βε]− 1)]−1

}
(10.27)

This expression is the density of the Helmholtz free energy of a photon gas in an

external gravitational field.

10.3 Internal energy and heat capacity of a photon

gas

Thermodynamic properties of the photon gas have been studied very well in flat

space-time [Landau & Lifshitz 1959, Huang 1963]. The formalism developed in this

section allows us to get the properties of photon gas in curved space-time.
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The density of energy of a photon gas is

u =
∂

∂β
(βf) =

∫ d3k

(2π)3

{
2ε

exp[βε]− 1

−(1/6)(R − 2Rµ
ν δ

ν
µ)
∂

∂β

∫ d3k

(2π)3

β

ε(exp[βε]− 1)

}
(10.28)

The first term in (10.28) corresponds to the results of statistical mechanics, and the

second one is the curved space-time correction to the energy of photon gas. Integrating

over the momentum

∫ d3k

(2π)3

1

ε(exp[βε]− 1)
=

1

12β
(10.29)

we get the following approximation to O(R2)

u(R) = σT 4 + (1/72)(R − 2Rµ
ν δ

ν
µ)T 2 + ... (10.30)

where σ = (π2/15).

The heat capacity will be

c(R) =
∂

∂T
u(R) = 4σT 3 + (1/36)(R − 2Rµ

ν δ
ν
µ)T 2 + ... (10.31)

As was shown in [Altaie & Dowker 1978] the effects of curvature for Einstein space

lead to the results for the Planck black body expression which are equivalent to the

results (10.30).
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Chapter 11

RENORMALIZATIONS IN

LOCAL STATISTICAL MECHANICS

11.1 Divergences of finite temperature

field models

As one can show by calculations, the contributions GSD(x, x) in the expressions

(7.16) and (9.8) are divergent [Birrell & Davies 1982]. To have a clear picture of the

model under consideration we need to eliminate these divergent contributions. The

direct way to eliminate the divergences is to combine the gravitational Lagrangian

and the divergent parts of the matter Lagrangian.

1) Renormalization of a bose field.

As was shown in (7.21) the effective Lagrangian for gravitational field can be

written as
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L̃g = Lg(x) + (−i/2)

∞∫
m2

trGSD(x, x
′
) (11.1)

Inserting (6.48) into the last term of the expression (11.1), we find

(−i/2)

∞∫
m2

trGSD(x, x
′
)

=
1

2(4π)2

∞∑
j=0

γj(x)

∞∫
0

ids(is)j−3 exp(−ism2) (11.2)

We will use the procedure of dimensional regularization [’t Hooft & Veltman 1972] to

select divergent terms of the expression (11.2). It gives

(−i/2)

∞∫
m2

trGSD(x, x
′
)

=
1

2
(4π)−n/2

∞∑
j=0

γj(x)
∫
ids(is)(j−1−n/2) exp(−ism2)

=
1

2
(4π)−n/2

(
m

M

)n−4 ∞∑
j=0

γj(x)m4−2jΓ (j − n/2) (11.3)

where n is a dimension of the space-time and M is an arbitrary mass scale. This

parameter is introduced to preserve the dimension of the Lagrangian to [L]−4 for the

dimensions n 6= 4.

The functions Γ(z) have the poles at n = 4:
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Γ
(
−n

2

)
=

4

n(n− 2)

(
2

4− n − γ
)

+O(n− 4)

Γ
(

1− n

2

)
=

2

2− n

(
2

4− n − γ
)

+O(n − 4)

Γ
(

2− n

2

)
=

2

4− n − γ +O(n− 4) (11.4)

Therefore the first three terms of the expression (11.3) are divergent.

Selecting divergent parts and using the logarithmic expression for

(
m

M

)n−4

= 1 +
1

2
ln
m2

M2
+O((n − 4)2) (11.5)

write the divergent contributions in the effective Lagrangian L̃g in the form

(−i/2)

∞∫
m2

trGSD(x, x
′
)

= −(4π)−n/2
{

1

n− 4
+

1

2

[
j + ln

(
m2

M2

)]}
×

×
[

4m2

n(n− 4)
− 2

n− 2
m2γ1(x

′
) + γ2(x

′
) + ...

]
(11.6)

Combining (11.6) with the gravitational Lagrangian (7.3) we can redetermine the

constants of the gravitational Lagrangian (11.1) as

1

8πGR
ΛR =

1

8πG0
Λ0 −

1

(4π)2

1

(n− 4)

m4

2
(11.7)
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1

16πGR
=

1

16πG0
+

1

(4π)2

1

n − 4
m2

(
1

6
− ξ

)

αR = α0 −
1

(4π)2

1

n− 4

(
1

6
− ξ

)2

βR = β0 +
1

180

1

(4π)2

1

n− 4

γR = γ0 −
1

180

1

(4π)2

1

n − 4
(11.8)

where G0, Λ0, α0, β0, γ0 are bare constants and GR, ΛR, αR, βR, γR are the physical

(finite) constants.

Since all divergences of the matter field can be included in L̃g, only the finite

temperature contributions observed in (7.20) remain.

2) Renormalization of a fermi field.

As follows from (9.14) the effective Lagrangian of the gravitational field is

L̃g = Lg −
1

2
(4π)−n/2

∞∑
j=0

trα̂j(R)×

×
∞∫

0

ids(is)j−n/2−1 exp(−ism2) (11.9)

After dimensional regularization procedure (as in scalar field case), we get

1

8πGR
ΛR =

1

8πG0
Λ0 +

1

(4π)2

2m4

n− 4
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1

16πGR
=

1

16πG0
− 1

(4π)2

1

(n− 4)

m2

6

αR = α0 +
1

(4π)2

1

(n− 4)

1

144

βR = β0 −
1

(4π)2

1

(n− 4)

1

90

γR = γ0 −
1

(4π)2

1

(n− 4)

7

720
(11.10)

Thus, the Lagrangian (9.13) does not include the divergencies in the finite tempera-

ture loop approximation over the fermi fields.

The method of dimensional regularization developed here is not the only one for

applications to field models in background curved space-time. The ζ-function method

[Hawking 1977], [Hurt 1983] and the method of covariant geodesic point separation

also lead to a solution of the problem of regularization of effective Lagrangians of mat-

ter fields and calculation of Energy-momentum tensor anomalies [Christensen 1978].
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Chapter 12

LOCAL QUANTUM STATISTICS

AND

THERMODYNAMICS OF BOSE GAS

In this chapter we will continue to develop the methods of local statistical thermo-

dynamics [Kulikov & Pronin 1995] with application to the ideal bose gas in curved

space-time. In chapter VII working with the Schwinger-DeWitt proper time formal-

ism we found that the density of Helmholtz free energy in curved space-time may be

found in the form of a series (7.25) including the geometric structure of space-time.

However, as in the previous section, working with this formalism we could have cer-

tain difficulties with the introduction of the chemical potential and the computing of

the density of the grand thermodynamical potential.

To avoid such problems which will appear on the way of construction of local ther-
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modynamics with the Schwinger DeWitt formalism, we turn to the local momentum

space method [Bunch & Parker 1979], [Panangaden 1981] in quantum field theory in

an arbitrary curved space time and the imaginary time formalism to introduce the

temperature [Dolan & Jackiw 1974], [Weinberg 1974].

For the construction of the local quantum statistics and thermodynamics of a

bose gas, we will use the connection between the partition function of ideal quantum

systems and finite temperature Green’s functions, which may be found by the local

momentum space method.

12.1 Density of grand

thermodynamical potential

In this section we will analyze the scalar field model with a conserved charge. The

Lagrangian of the model is

Sm = −(1/2)
∫
d4x

√
g(x)Φ∗(x)(−2x +m2 + ξR)Φ(x) (12.1)

where Φ = (φ1, φ2) is a dublet of the real fields.

The action written in terms of real fields will be

Sm = −(1/2)
∫
d4x

√
g(x)φa(x)(−2x +m2 + ξR)φa(x) (12.2)

The total action of the system ”matter + gravity” is
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Stot = Sg + Sm (12.3)

Now we can write the effective action at finite temperature in analogy with (7.20) as

Leff(β) = L̃g − ω(β, µ,R) (12.4)

where L̃g is (7.21) and ω(β, µ,R) is the density of grand thermodynamic potential.

The result (12.4) may be obtained with the momentum space representation for

the Green’s function of a boson (6.34) [Kulikov & Pronin 1987].

In the momentum space representation, the expression for Leff is split into two

parts

Leff = −(i/2)

∞∫
m2

dm2trG(x, x
′
)− ω(β, µ,R) (12.5)

The potential ω(β,R) is

ω(β,R) = (−1/2)tr

∞∫
m2

dm2
2∑
j=0

∞∑
n=0

γj(x, x
′
)

(
− ∂

∂m2

)j
×

×
∫ d3k

(2π)3
(ωn

2 + ε2)−1

= (1/2)
2∑
j=0

γj(x
′
)

(
− ∂

∂m2

)j
tr ln(ωn

2 + ε2) (12.6)

and coincides with the Helmholtz free energy (7.22) and ωn = 2πn/β.
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The symbol tr in (12.6) is determined as

tr(...) =
∑
n6=0

∫ d3k

(2π)3
...

For introducing the chemical potential, we will change the Matsubara frequencies

ωn → ωn + µ and thermodynamic potential will be ω(β, µ,R).

Since both positive and negative frequencies are summed, we will have

tr ln(ωn
2 + ε2)→ tr ln[(ωn + µ)2 + ε2]

= tr
{
ln
[
ωn

2 + (ε− µ)2
]

+ ln
[
ωn

2 + (ε+ µ)2
]}

(12.7)

After summation in (12.7) we get

ω(β, µ,R) = ω−(β, µ,R) + ω+(β, µ,R) (12.8)

where

ω−(β, µ,R) = (1/β)
2∑
j=0

γj(x
′
)

(
− ∂

∂m2

)j
ln(1− exp[−β(ε− µ)]) (12.9)

and

ω+(β, µ,R) = (1/β)
2∑
j=0

γj(x
′
)

(
− ∂

∂m2

)j
ln(1− z exp[−β(ε+ µ)]) (12.10)
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So, with accordance to (12.8) the density of grand thermodynamic potential is the

series

ω(β, µ,R) =
2∑
j=0

γ
′
j(x

′
)bj(βm, z) (12.11)

where

b0(βm, z) = (1/β) ln(1− z exp(−βε));

bj(βm, z) =

(
− ∂

∂m2

)j
b0(βm, z) (12.12)

and the fugacity is z = exp(βµ). The geometrical coefficients γ
′
j(R) of the equation

(12.12) have the form (6.47). Renormalizations in the total Lagrangian (12.4) are the

same as in chapter XI.

12.2 Statistics and thermodynamics of bose gas

We find the bose distribution function as the derivative of the grand thermodynamical

potential

n~k = −∂ωk̄(β, µ,R)

∂µ

For occupation numbers with momentum ~k we get
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n~k =
1

(z−1eβε~k − 1)
B(β,R), (12.13)

where the function B(β,R) is described by the formula

B(β,R) = 1 + γ1(R)
β

2ε~k

[
1− (1− ze−βε~k)−1

]
+ . . . (12.14)

The functionB(β,R) depends on the curvature, temperature and energy of the boson.

Studying the thermodynamical properties of Bose gases we will start with the

equation

ω(β, µ,R) = −(1/β)
2∑
j=0

γj(x
′
)

(
− ∂

∂m2

)j
ln(1− z exp[−βε]) (12.15)

In the non-relativistic limit for particle energy ε = ~k2/2m we get from (12.15) the

equation

ω(β, µ,R) =
2∑
j=0

γj(x
′
)g5/2(z)

(
− ∂

∂m2

)j
λ−3 (12.16)

where λ = (2π/mT )1/2 is a wavelength of the particle, and the function g5/2(z) has

the following form

g5/2(z) =
∞∑
l=1

zl

l5/2

= −(4/
√
π)
∫
dxx2 ln

(
1− z exp(−x2)

)
(12.17)
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The average number of particles in a certain momentum state k is obtained as the

derivative

< nk >= − ∂

∂µ
ω(β, µ,R)

=
2∑
j=0

γj(x
′
)g5/2(z)

(
− ∂

∂m2

)j (
z−1 exp(βε)− 1

)
(12.18)

The density of particles is

n = λ−3
[
1− γ1(R)(3/4m2)− γ2(R)(3/16m4)

]
g3/2(z) + n0 (12.19)

where the new function g3/2(z) is

g3/2(z) = z
∂

∂z
g5/2(z)

and n0 = z/(1 − z) is the average number of particles with zero momentum. The

functions g3/2(z) and g5/2(z) are special cases of a more general class of functions

gn(z) =
∞∑
k=1

zk

kn
(12.20)

In a more simple form the equation(12.19) may be written as

(n− n0)λ3 = g3/2(z, R) (12.21)
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where

g3/2(z, R) =
[
1− α R

m2
+ ...

]
g3/2(z) (12.22)

is a function which depends on curvature, and α is a numerical parameter.

The equation (12.21) connects four values: fugacity, temperature, density of the

particles and curvature.

We can solve it graphically and get the dependence of the (effective) chemical

potential on curvature, temperature and density. The function g3/2(z, R) varies with

the curvature R as shown in Fig. I-1. The graphical solution of the equation (12.21)

is presented in Fig. I-2. In this Figure X-projection of the point of intersection of

the curve g3/2(z, R) + λ3n0 and of the line λ3n shows the dependence of the fugacity

on curvature. As follows from the graphical picture, for positive curvature R < 0 the

fugacity z(R) > z0 (or µ(R) > µ0), for R > 0 we have z(R) < z0 (or µ(R) > µ0). The

fugacity z0 (µ0-chemical potential) corresponds to statistics in Euclidean space. The

behaviour of the effective chemical potential is shown in Fig I-3.

12.3 Bose-Einstein condensation

At low temperature there is a significal number of particles in the ground state, which

can be expressed by the equation

n0 = n− λ−3g3/2(z, R) (12.23)
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With the rising of the temperature the average number of particles n0 with zero

momentum is lowered and for temperatures T > Tc it becomes zero. The temperature

Tc is the critical temperature of a Bose condensation. The critical temperature may

be found from the equation with (z = 1 and n0 = 0)

nλc
3 = g3/2(1, R) (12.24)

The solution of this equation is [Kulikov & Pronin 1993]

Tc(R) = T0

(
1 +

γ
′
1(R)

2m2
+ ...

)
(12.25)

The temperature

T0 = Tc(R = 0) =
2π

m

[
n

ζ(3/2)

]2/3

(12.26)

where ζ(3/2) = 2.612... is the Riemann zeta function, n is the density of bosons and

m is the mass of boson is degeneracy temperature (condensation temperature) in

”flat” space without gravity.

The ratio

Tc(R)

T0
= 1 +

R

12m2
+ ..., (12.27)

is not one, but depends on the curvature R of space-time.
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As we can see, Tc(R) > T0, for R > 0 and Tc(R) < T0 for R < 0. The correction

δTc(R)

T0
=

R

12m2
+O

(
(R/m2)2

)
(12.28)

is small, therefore effects of curvature will be essential for quantum systems in strong

gravitational fields.

159



Chapter 13

LOCAL STATISTICS AND

THERMODYNAMICS OF FERMI GAS

The results of the previous chapter XII show the way to construct thermodynamic

potentials of quantum systems with a variable number of particles. In this chapter

we will develop this formalism for fermi systems.

13.1 Grand thermodynamical potential and

low temperature properties of Fermi gases

An equivalent to the Schwinger-DeWitt representation, the momentum space rep-

resentation of the bi-spinor GF (x, x
′
) has the following form (8.14):

GF (x, x
′
) = GF (x, y) = g−

1
4 (y)

2∑
j=0

α̂j(x, y)

(
− ∂

∂m2

)j
G0(y) (13.1)
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where

G0(y) =
∫ d4k

(2π)4

eiky

k2 +m2
(13.2)

To introduce temperature, we will extend the time y0 coordinate of the tangential

space {yµ} to the imaginary interval [0,−iβ] and will consider fermionic field to be

antiperiodic on that interval. Then, in imaginary time formalism, we can write

∫ d4k

(2π)4

1

k2 +m2

β−→ i

β

∫ d3k

(2π)3

∞∑
n=−∞

1

ω2
n + ε2

(13.3)

where ωn = πT (2n+ 1), n = 0, ±1, ±2, . . . are Matsubara frequencies. To take

into consideration the chemical potential we will shift the frequencies by ωn → ωn+µ

[Morley 1978, Kapusta 1979]

Making the summation in (13.3) we will find G0(y) in the limit of coincidence

x = x′ in the form

lim
x→x′

G0 (y)
β
=
i

β

∫ d3k

(2π)3

∞∑
n=−∞

1

− (ωn + µ)2 + ε2

=
i

β

∫ d3k

(2π)3

{
1

2ε

∞∑
n=−∞

(
ε− µ

(ε− µ)2 − ω2
n

+
ε+ µ

(ε+ µ)2 − ω2
n

)}

=
∫ d3k

(2π)3

{
i

2ε

(
1

2
− 1

expβ (ε− µ) + 1

)
+

i

2ε

(
1

2
− 1

expβ (ε+ µ) + 1

)}

= lim
x→x′

[
G+
β (y) +G−β (y)

]
(13.4)
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This equation describes the temperature contributions for particles (µ) and antipar-

ticles (−µ) separately.

As a result one can find the expression for the finite temperature contribution to

the Green’s function for a fermion with non-zero chemical potential

Gβ(x, µ) =
∫ d3k

(2π)3

2∑
j=0

α̂j(R)

(
∂

∂m2

)j (
1 + ze−βε

)−1
(13.5)

Then the density of grand thermodynamical potential for fermions may be written as

ω(β, µ,R) = − i
2

tr

∞∫
m2

dm2Gβ(x, µ) =
2∑
j=0

αj(R)fj(βm; z), (13.6)

where

f0(βm; z) = − s
β

∫ d3k

(2π)3
ln(1 + ze−βε) (13.7)

and

fj(βm; z) =

(
− ∂

∂m2

)j
f0(βm; z), (13.8)

where z = eβµ is the fugacity and factor s = 2 (spin up, down).

The coincidence of the finite temperature Schwinger-DeWitt and momentum space

methods for calculation of the densities of themodynamical potentials is obvious for

µ = 0.
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Using the equations for thermodynamic potentials one can obtain some interesting

properties of an ideal fermi gas in an external gravitational field :

1) The Fermi distribution function of the gas in the gravitational field may be

found from the expression

n~k = −∂ωk̄(β, µ,R)

∂µ

for occupation numbers with momentum ~k.

It has the form

n~k =
1

(z−1eβε~k + 1)
F (β,R), (13.9)

where the function F (β,R) is described by the formula

F (β,R) = 1 + α1(R)
β

2ε~k

[
1− (1 + ze−βε~k)−1

]
+ . . . (13.10)

and depends on curvature, temperature and energy of the fermion.

2) We can estimate the dependence of the chemical potential on the curvature of

space time in non-relativistic approximation.

Let

ε~k =
~k2

2m
(13.11)
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then from

n = −∂ω(β, µ,R)

∂µ
(13.12)

we find the equation

nλ3(T )

s
= f 3

2
(z, R), (13.13)

where λ = (2π/mT )1/2 is the thermal wave length of the particle, and

f3/2(z, R) = f3/2(z)

[
α0 −

3

4

α1(R)

m2
− 3

16

α2(R2)

m4
− ...

]
(13.14)

is some function with respect to z, and n is the density of Femi gas.

The function f 3
2
(z) is

f3/2(z) =
∞∑
n=1

zn

n3/2
(−1)n+1 =

4√
π

∞∫
0

dx
x2

z−1 exp(x2) + 1
. (13.15)

The equation (13.13) may be solved with graphical methods. As we can see in Fig.

I-4 the fugacity (chemical potential) depends on the curvature R of the space time.

3) The explicit expression for the chemical potential at low temperatures and

high densities (nλ3 >> 1), where quantum effects are essential, may be found by the

calculations of (13.13) with the following representation of the function f3/2(z) for

large z [Huang 1963]
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f3/2(z) =
4

3
√
π

[
(ln z)3/2 +

π2

8
(ln z)−1/2 + . . .

]
+O(z−1). (13.16)

Inserting (13.14) into (13.13) and taking into account only the first term in (13.16)

we find the Fermi energy of a gas of fermions in curved space-time

(
3n
√
π

4s

)2/3

λ2
[
1 +

1

24

R

m2
+ . . .

]
= βεF(R), (13.17)

or

εF (R) = ε(0)
F

[
1 +

1

24

R

m2
+ . . .

]
, (13.18)

where

ε
(0)
F =

(
6π2n

s

) 2
3 ( 1

2m

)
(13.19)

is the Fermi energy at the Euclidean space.

Taking into account the second term in (13.16) we get the expression for chemical

potential

µ(T,R) = εF (R)

1− π2

12

(
T

εF (R)

)2

+ . . .



= ε(0)
F

1 +
1

24

R

m2
− π2

12

(
T

ε(0)
F

)2

+ . . .
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or

µ(T,R) = µ(0)(T ) +
1

24

R

m2
ε(0)
F + . . . (13.20)

which describes the explicit dependence of the chemical potential of the fermionic gas

on temperature T and the curvature R of space-time.

Conclusion

The thermodynamical potentials of quantum bose and fermi gases (as local ther-

modynamical objects in a curved space-time) were rewritten in terms of the finite tem-

perature Green’s functions of bosons and fermions by means of the local momentum

space formalism. The phenomenon of Bose condensation was studied and the criti-

cal temperature of condensation as a functional of curvature was found (12.25). The

non-thermal character of Bose and Fermi distribution functions (12.13) and (13.9) was

shown. The dependence of Fermi energy (13.18) and the chemical potential (13.20) of

a fermi gas on the curvature of space-time was computed for low temperatures. The

dependence of chemical potential of bose gas on the curvature of space-time was an-

alyzed. It was found that the temperature is a local thermodynamical characteristic

of thermal systems in external gravitational fields.
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PART II

INTERACTING FIELDS

AT FINITE TEMPERATURE

Introduction

In Part I of this work we studied ideal quantum systems (systems in which parti-

cles don’t interact with each other, but only with external fields) at definite tempera-

tures. We described statistical properties and thermodynamical behavior of quantum

ensembles of these particles in an arbitrary curved space-time. However can develop

a formalism of finite temperature field theory for applications to the systems of inter-

acting particles (bosons or fermions) and study properties of such systems in external

gravitational fields.

Part II is devoted to studying thermal interacting quantum systems in gravita-

tional fields. In this part we study renormalizability of the finite temperature self-

interacting scalar λϕ4 model, and consider the phenomenon of non-equality between

inertial and gravitational masses of the boson in perturbative regime at finite tem-

perature.
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In Part II the following topics are developed: In chapter XIV λϕ4 model at two-

loop perturbative regime is considered. The concepts of renormalizations and all

necessary counterterms are described. In chapter XV a complete renormalization

procedure for finite temperature model λϕ4 in two loop approximation of the per-

turbative scheme is developed. The Green’s function of a boson in a heat bath is

computed.

In chapter XVI the finite temperature Hamiltonian of a boson is constructed. The

phenomenon of non-equality between inertial and gravitational masses of a boson in

non-relativistic aproximation at high temperature in the heat bath is described.
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Chapter 14

TWO-LOOP

RENORMALIZATIONS IN

λφ4 MODEL

We will start with the problem of renormalization procedure for the self-interacting

scalar model in two-loop approximation of perturbation theory. In our calculations

we will use the method of counterterms.

Let the Lagrangian of the self-interacting λϕ4 model be

L =
1

2
(∂ϕ)2 − 1

2
m2
Bϕ

2 − λB
4!
ϕ4 (14.1)

We may assume that (14.1) is

L = L0 + LI (14.2)
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where the Lagrangian

L0 =
1

2
(∂ϕ)2 − 1

2
m2
Rϕ

2 (14.3)

describes propagation of free particles, and the Lagrangian

LI = −1

2
δm2ϕ2 − λB

4!
ϕ4 (14.4)

describes interaction.

Let the coefficient δm2 be the difference of the form

δm2 = m2
B −m2

R

and constant λB is expressed as

λB = µ4−n(λR + δλ) (14.5)

We determine mB and mR as bare and renormalizable boson masses and λB and λR

as bare and renormalizable constants of interaction.

It is easy to see from (14.3) and (14.4) that the free propagator of a scalar field is

G = i/(p2 −m2
R) =
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and its vertex is

�
�

@
@

s@@
�
�

−iλRµ4−n =

Feynman rules for this model have a standard form [Itzykson & Zuber 1980].

The Feynman diagrams of the counterterms may be found from the Lagrangian

of interaction (14.4).

The two point counterterm diagram is

−iδm2 = ×

and the vertex counterterm is

�
�

@
@

f@@
�
�

−iδλµ4−n =

Taking into account these counterterms one can construct contributions of the

order λB to Feynman propagator G

+

a)

"!
# 
s

b)

+ ×

c)
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Fig. II-1 One loop and counterterm contributions to the self energy of the boson.

Propagator Fig. 1a) has a standard form.

The self-energy diagram of the first order to λB for Fig. 1-b) may be constructed

from the above mentioned graphs in the form

F ig.1b = "!
# 
s =

=
1

2

(−iλRµ4−n)

(2π)n

∫
dnk

i

k2 −m2
R

=
1

2

(λRµ4−n)

(2π)n

∫
dnk

1

k2 −m2
R

(14.6)

The factor (1/2) is the symmetry factor and µ is a parameter with dimension of mass.

This parameter is used to absorb the dimension of the coupling constant.

Using the expression [Ryder 1985] for the n-dimensional integral

∫
dnk

1

(k2 + 2kq −m2)α
= (−1)α iπ

n
2

Γ
(
α− n

2

)
Γ (α)

1

(q2 +m2)α−
n
2

(14.7)

we find

F ig.1b = "!
# 
s =
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=
λR
2

µ4−n

(2π)n

(
−iπ n

2

)
(m2)1−n

2
Γ
(

1− n

2

)
=

=
−iλR

2

m2

16π2

(
m2

4πµ2

)n
2
−1

Γ
(

1− n

2

)
(14.8)

From the expression for gamma function

Γ
(

1− n

2

)
=

2

n− 4
+ γ − 1 (14.9)

finally get the divergent part of the self-energy diagram

F ig.1a = "!
# 
s =

= − iλR
16π2

m2

n− 4
+ λR × finite term+O

(
λ2
R

)
(14.10)

The renormalization of the first order of λR may be done with the equation

iΓ(2) = i

[
p2 −m2

R

i
+ (−iδm2)− iλRm2

R

16π2

1

n− 4
+ ...

]
(14.11)

Let us express term δm2 in the form of series [Collins 1974]

δm2 = m2
R

∞∑
ν=1

∞∑
j=ν

bνjλ
j
R

(n − 4)ν
=
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= m2
R

{
b11λR

(n− 4)
+

b12λ2
R

(n− 4)
+

b22λ2
R

(n− 4)2
+ ...

}
(14.12)

where the coefficients bνj are the numbers.

In order for vertex Γ(2) in one loop approximation to be finite

iΓ(2) = p2 −m2
R +

(
δm2 +

λRm2
R

16π2

1

n− 4

)
= finite (14.13)

assume

δm2 = −λRm
2
R

16π2

1

n− 4
(14.14)

then

b11 = − 1

16π2
(14.15)

This result completes the one loop calculations.

Now we will find the vertex corrections for Γ(4).

There are four graphs of the order λ2
R:
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Fig. II-2 Feynman diagrams contributing to the vertex correction Γ(4).
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The vertex counterterm Fig. 2a) was introduced before.

The loop contribution (Fig. 2b)) of the order λ2
R to the vertex function is

@
@

�
�

s
"!
# s��

@
@

=

=
1

2

(−iλRµ4−n)
2

(2π)2n

∫
dnk

(i)2

(k2 −m2)
[
(p + k)2 −m2

] =

=
1

2

λ2
Rµ

8−n

(2π)2n

∫
dnk

1∫
0

dx
1[

(k2 −m2) (1− x) +
[
(p + k)2 −m2

]
x
]2 =

=
1

2

λ2
Rµ

8−n

(2π)2n

1∫
0

dx
∫
dnk

1

[k2 + 2pkx − (m2 − p2x)]2
(14.16)

Taking into account (14.7) we get

@
@

�
�

s
"!
# s��

@
@

=

=
λ2
Rµ

8−niπ
n
2

2(2π)2n
Γ
(

2− n

2

) 1∫
0

dx
1

[m2 − p2x(1− x)]2−
n
2

=

= − iλ2
R

16π2

1

n− 4
+ λ2

R × finite term (14.17)

Here we used the representation for Γ (2− n/2) in the form
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Γ
(

2− n

2

)
= − 2

n− 4
− γ (14.18)

Two other loops have the same divergent contributions, therefore Γ(4) vertex structure

can be expressed in the form

Γ(4) = −iλRµ4−n − 3

16π2

λ2
Rµ

4−n

(n− 4)
− iδλµ4−n =

Γ(4) = −iλRµ4−n − i
[

3

16π2

λ2
Rµ

4−n

(n− 4)
+ δλ

]
µ4−n = finite (14.19)

From the equation (14.19) we find, that

δλ = − 3

16π2
λ2
R (14.20)

Putting

λB = µ4−n(λR + δλ)

= µ4−n

λ2
R +

∞∑
ν=1

∞∑
j=ν

aνjλ
j
R

(n− 4)ν

 (14.21)

we find coefficient a12:

a12 = − 3

16π2
(14.22)
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Therefore

λB = µ4−n
[
λR −

3

16

λ2
R

(n− 4)
+O

(
λ3
R

)]
(14.23)

Further we will consider two-loop contributions to two-point vertex Γ(2)

"!
# 
s
×

a)

+ "!
# 
f

b)

+ "!
# 
s
"!
# 
s

c)

+

"!
# s s

d)

Fig. II-3 Counterterms and the loop contributions of the order λ2
R to the self

energy.

To find counterterms to the order O(λ3
R), we will make loop calculation of all these

contributions.

Diagram 3(a) gives

F ig.3a = "!
# 
s =

×

=
1

2

(−iλRµ4−n)

(2π)n
(
−iδm2

) ∫
dnk

(i)2

(k2 −m2)2 =

=
1

2

λRµ4−n

(2π)n
(
δm2

) iπ n
2 Γ
(
2− n

2

)
(m2)2−n

2
=
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=
λR

32π2
(δm2)Γ

(
2− n

2

)(
4πµ2

m2

)2−n
2

(14.24)

Inserting (14.18) into (14.24) we get

F ig.3a = "!
# 
ss
×

=
iλR

(16π2)2

m2
R

(n − 4)2
+
iγ λRm2

R

2(16π2)2

1

(n− 4)
+ finite terms (14.25)

Diagram 3(b) gives

F ig.3b = "!
# 
f =

=
1

2

(−iδλµ4−n)

(2π)n

∫
dnk

i

k2 −m2
=

=
1

2

δλµ4−n

(2π)n
(
−iπ n

2

) Γ
(
1− n

2

)
(m2)1−n

2
(14.26)

Inserting (14.9) into (14.26) we find

F ig.3b = "!
# 
f =
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=
3i

(16π2)2

λ2
R

(n− 4)2
+

3i

2(16π2)2

λ2
R

(n− 4)
(γ − 1) (14.27)

Diagram 3(c) gives:

F ig.3c = "!
# 
s
"!
# 
s

=

=
1

4

(−iλRµ4−n)
2

(2π)2n

∫
dnk

∫
dnl

(i)3

(k2 −m2)2 (l2 −m2)
=

=
i

4

λ2
Rµ

8−2n

(2π)2n

∫
dnk

1

(k2 −m2)2

∫
dnl

1

(l2 −m2)
=

=
i

4

λ2
Rµ

8−2n

(2π)2n

(iπ n
2

) Γ
(
2− n

2

)
(m2)2−n

2


(−iπ n

2

) Γ
(
1− n

2

)
(m2)1−n

2

 =

=
i

4

λ2
R

(16π2)2

(
4πµ2

m2

)4−n

Γ
(

2− n

2

)
Γ
(

1− n

2

)
=

=
−iλ2

R

(16π2)2

m2
R

(n− 4)2 −
iλ2
R

(32π2)2

m2
R

(n− 4)
[4γ − 2] + finite terms (14.28)

Diagram 3(d) is

F ig.3d = "!
# s s =
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=
1

6

(−iλRµ4−n)
2

(2π)2n

∫
dnk

∫
dnl

(i)3

(k2 −m2) (l2 −m2) [(p + k + l)−m2]
=

=
iλ2
Rµ

8−2n

6 (2π)2n

∫
dnk

∫
dnl

1

(k2 −m2) (l2 −m2) [(p+ k + l)−m2]
=

=
iλ2
Rµ

8−2n

6 (2π)2n π
nΓ (3− n)

{
− 6

n− 4
(m2)n−3 − p2

2
+ 3m2

}
(14.29)

The function Γ(3− n) may be written as

Γ (3− n) =
1

n− 4
+ γ − 1 (14.30)

As the result, the expression for 3(d) will be

F ig.3d = "!
# s s =

= − iλ
2
Rm

2
R

(16π2)2

(
m2

4πµ2

)n−4
1

(n− 4)2

− iλ2
R

(16π2)2

1

(n− 4)

{
p2

12
− m2

2
+ (γ − 1)m2

}
(14.31)

The complete two loop calculations give us the following expression for Γ(2)

Γ(2) =
p2 −m2

i
− iδm2 − iλRm2

R

16π2(n− 4)
+
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+
3i

(16π2)2

λ2
Rm

2
R

(n− 4)2
+

3i

2(16π2)2

λ2
Rm

2
R

(n − 4)
(γ − 1)

+
i

(16π2)2

λ2
Rm

2
R

(n− 4)2
+

i

2(16π2)2

λ2
Rm

2
R

(n− 4)
γ

− iλ2
R

(16π2)2

m2
R

(n− 4)2 −
iλ2
R

(32π2)2

m2
R

(n− 4)
[4γ − 2]

− iλ2
Rm

2
R

(16π2)2

(
m−R2

4πµ2

)n−4
1

(n − 4)2

− iλ2
R

(16π2)2

1

(n− 4)

{
p2

12
− m−R2

2
+ (γ − 1)m2

R

}
(14.32)

or

iΓ(2) = p2 −m2 + δm2 +
λRm2

R

16π2(n− 4)
−

− 2

(16π2)2

λ2
Rm

2
R

(n− 4)2
+

1

(16π2)2

λ2
R

(n− 4)

[
p2

12
− m2

R

2

]
(14.33)

To make Γ(2) finite in the second order of λ2
R, we will put

δm2 = m2
R

{
λR

(n − 4)
b11 +

λ2
R

(n− 4)
b12 +

λ2
R

(n − 4)2
b22 +O(λ3

R)

}
(14.34)

Then, combining terms in the proper way, we get

iΓ(2) =
m2
R

(n− 4)

{
b11 +

1

16π2

}
+

181



[
1 +

1

12(16π2)2

λ2
R

(n− 4)

]
×
p2 −m2

R

[
1 +

1

12(16π2)2

λ2
R

(n − 4)

]−1

×

×
{

1 +
λ2
R

(n− 4)2

[
1

2(16π2)2
− b12

]
+

λ2
R

(n− 4)

[
2

(16π2)2
− b22

]}}
(14.35)

It follows from (14.35) that coefficient b11 is exactly (14.15).

Two other coefficients are found from the suggestion that Γ(2) is analytic at n = 4.

In the result we get that

b22 =
1

2(16π2)2
(14.36)

and b12 is the solution of the equation

λ2
R

(n − 4)2

[
b12 −

5

12(16π2)2

]
= 0 (14.37)

It gives

b12 =
5

12(16π2)2
(14.38)

After these calculations we will have

iΓ(2) =

[
1 +

1

12(16π2)2

λ2
R

(n− 4)

]
×
(
p2 −m2

R

)
(14.39)

or
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Γ(2) = ZΓ(2)
reg (14.40)

where (wave function) renormalization constant Z is

Z = 1 +
1

12(16π2)2

λ2
R

(n− 4)
(14.41)

From the calculations of this section we found that the bare mass mB and coupling

constant λB for the second order of perturbation theory are

m2
B = m2

R

{
1 +

λR
(n− 4)

[
− 1

16π2
+

5

12

λR
(16π2)2

]
+

+
2λ2

R

(16π2)2

1

(n− 4)2
+O

(
λ3
R

)}
(14.42)

and

λB = µ4−n
{
λR −

3

(16π2)

λ2
R

(n− 4)
+O

(
λ3
R

)}
(14.43)

The expressions (14.42) and (14.43) connect non-renormalizable and renormalizable

parameters of the model, and the model is renormalized in two loop approximation

of the perturbative regime.

183



Chapter 15

GREEN’S FUNCTION OF

BOSON

IN FINITE TEMPERATURE REGIME

The aim of this chapter is to construct renormalizable Green’s function for a boson

in a heat bath with a definite temperature. For this purpose we will use the real time

representation for the finite temperature propagator that will let us obtain necessary

results in a natural and elegant way.

We will repeat calculations for the contributions in self energy of the boson in one

and two loop approximations based on the scheme, developed in the previous chapter.

In contrast to chapter XIV we will consider that all internal lines of Feynman

graphs are the finite temperature propagators of the form
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D(k) = D0(k) +Dβ(k) =
i

k2 −m2
+

2πδ(k2 −m2)

eβ|k0| − 1
, (15.1)

where β−1 = T is the temperature.

Finite temperature calculations don’t change Feynmann rules for loop calculations

[Morley 1978], [ Bernard 1974].

Fig 1b) gives

F ig.1b = "!
# 
s

(T 6= 0)

=

=
1

2

(−iλRµ4−n)

(2π)n

∫
dnkD(k) =

=
1

2

(−iλRµ4−n)

(2π)n

∫
dnkD0(k) +

1

2

(−iλRµ4−n)

(2π)n

∫
dnkDβ(k)

or in a more compact form

F ig.1b = "!
# 
s

(T = 0)

−

− 1

2

(−iλRµ4−n)

(2π)n

∫
dnkDβ(k). (15.2)

The counterterm Fig. 3a) is
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F ig.3a = "!
# 
s
×

(T 6= 0)

=

=
1

2

(−iλRµ4−n)

(2π)n
(−iδm2)

∫
dnkD2

0(k)− λRδm2
∫ d4k

(2π)4
Dβ(k)D0(k),

or

F ig.3a = "!
# 
s
×

(T = 0)

−

− λRδm2
∫ d4k

(2π)4
Dβ(k)D0(k). (15.3)

The contribution of the counterterm Fig. 3b) is

F ig.3b = "!
# 
f

(T 6= 0)

=

=
1

2

(−iδλµ4−n)

(2π)n

∫
dnkD(k)

=
1

2

(−iδλµ4−n)

(2π)n

∫
dnk(D0(k) +Dβ(k)),
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and

F ig.3b = "!
# 
f

(T = 0)

−

− (iδλ)
∫ dnk

(2π)n
Dβ(k). (15.4)

Two loop contribution Fig. 3c) may be written in the form

F ig.3c = "!
# 
s
"!
# 
s

(T 6= 0)

=

=
1

4

(−iλRµ4−n)2

(2π)2n

∫
dnk

∫
dnq(D0(k) +Dβ(k))2(D0(q) +Dβ(q))

=
1

4

(−iλRµ4−n)2

(2π)2n

∫
dnk

∫
dnq

[
D2

0(k)D0(q) +D2
0(k)Dβ(q)+

+2D0(k)Dβ(k)D0(q) + 2D0(k)Dβ(k)Dβ(q) +D2
β(k)D0(q) +D2

β(k)Dβ(q)
]
.

Then
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F ig.3c = "!
# 
s
"!
# 
s

(T = 0)

−

− λ2
R

4

∫ d4q

(2π)4
Dβ(q)

{
µ4−n

(2π)n

∫
dnkD2

0(k)

}

− λ2
R

2

{∫ d4q

(2π)4
D0(k)Dβ(k)

}{
µ4−n

(2π)n

∫
dnqD0(q)

}

− λ2
R

2

{∫
d4q

(2π)4
Dβ(q)

}{∫
d4k

(2π)4
.D0(k)Dβ(k)

}
(15.5)

Finally the contribution Fig. 3d) will be

F ig.3d = "!
# s s =

(T 6= 0)

1

6

(−iλRµ4−n)2

(2π)2n

∫
dnkDβ(k)×

×
[∫

dnqDβ(q)D0(q − p− k) +
∫
dnqDβ(q)D0(k − p− q)

+
∫
dnqDβ(q)D0(q + p + k) +

∫
dnqDβ(q)D0(q − k + p)
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+
∫
dnqD0(q)D0(q − p− k) +

∫
dnqD0(q)D0(q + p + k)

]

or

F ig.3d = "!
# s s +

(T = 0)

+
1

2

(−iλRµ4−n)2

(2π)2n

∫
dnkDβ(k)×

×
[∫

dnqDβ(q)D0(q + p + k) +
∫
dnqD0(q)D0(k + p+ q)

]

So, we get

F ig.3d = "!
# s s −

(T = 0)

− λ2
R

2

∫ d4k

(2π)4
Dβ(k)

{∫ d4q

(2π)4
.Dβ(q)D0(k + q + p)

}

− λ2
R

2

∫ d4k

(2π)4
Dβ(k)

{
µ4−n

(2π)n

∫
dnqD0(q)D0(k + q + p)

}
(15.6)

Now we can find counterterms.
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Assuming the sum of the finite temperature contributions of the equations (15.3)

and (15.5) zero,

{
λRδm

2 +
λ2
R

2

µ4−n

(2π)n

∫
dnqD0(q)

}∫
d4k

(2π)4
D0(k)Dβ(k) = 0.

we find the expression for δm2 in the form

δm2 = −λR
2

µ4−n

(2π)n

∫
dnqD0(q). (15.7)

The divergent part of this counterterm will be

δm2
div = − λR

16π2

m2
R

(n− 4)
. (15.8)

The following counterterm δλ may be found by the summation of the finite temper-

ature contributions of the equations (15), (15.5) and (15.6)

∫ d4k

(2π)4
Dβ(k)

{
iδλ+

λ2
R

2

[
µn−4

(2π)n

∫
dnqD2

0(q)

]

+λ2
R

[
µn−4

(2π)n

∫
dnqD0(q)D0(k + q + p)

]}
= 0.

For zero external momentum p the divergent part of the δλ will be determined by the

divergent part of the integral

δλ =
3

2
(iλ2

R)

[
µn−4

(2π)n

∫
dnqD2

0(q)

]
(15.9)
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and the divergent contribution will be

δλdiv = − 3λ2
R

16π2

1

(n− 4)
. (15.10)

The temperature counterterms (15.8) and (15.10) have the same structure as the

counterterms which annihilate the divergent parts of zero temperature loop contribu-

tions.

It is easy to see that at T = 0 the sum of the loop contribution and the counterterm

gives zero:

"!
# 
s + × =

=
(−iλRµ4−n)

2(2π)n

∫
dnkD0(k)− δm2 = 0.

It leads us to the equation (15.7).

Loop contributions and counterterm at T = 0 in Γ(4) (Fig.II-2) gives the equation

3

2

λ2
Rµ

4−n

(2π)n

∫
dnkD0(k)D0(k + p)− iδλ = 0,

which coincides with (15.9).

From the mentioned above analysis we can conclude that the following loops have

the same divergent structure:
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"!
# 
s +

T = 0

× ↔ "!
# 
s
"!
# 
s

+

T 6= 0

"!
# s s

and

�
�

@
@

f@@
�
�

+

T = 0

3× @
@

�
�

s"!
# s��

@
@

↔ "!
# 
f + "!
# 
s
"!
# 
s

+

T 6= 0

"!
# s s

The Green’s function D
′
(p) of the boson is the object which takes into account

virtual processes of creation and anihilation of the additional particles when this

boson moves through the vacuum.

The graph composing D
′
(p) may be divided into two distinct and unique classes

of proper and improper graphs (Fig.II-4)1.

1The proper graphs cannot be divided into two disjoint parts by the removal of a single line,

whereas the improper ones can be disjoint [Bjorken & Drell 1965]
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D
′
(p) = f f

D(p)

+

D(p)

f f��
�
�f
D(p)

f + f
D(p)

f��
�
�f f

D(p)D(p)

f��
�
�f
D(p)

f + . . .

Fig.II-4 Green’s functionD
′
(p) of the boson as sum of proper self-energy insertions.

In accordance with Fig.II-4 the Green’s functionD
′
(p) is obtained by the summing

of the series:

D
′
(p) = D(p) +D(p)

(
Σ(p)

i

)
D(p)

+D(p)

(
Σ(p)

i

)
D(p)D(p)

(
Σ(p)

i

)
D(p) + ...

= D(p)
1

1 + iΣ(p)D(p)
=

i

p2 −m2 − Σ(p)
(15.11)

In this equation Σ(p) is the sum of all two point improper graphs. All divergent

improper graphs and their counterterm graphs (Fig.II-1,II-3) may be divided into

two parts of the first and the second orders with respect to λR. We will define them

as Σ1 and Σ2 self-energy graphs.

One can write finite contributions in Σ2 in the form
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(−i)Σ2 = "!
# 
s
"!
# 
s

+ "!
# s s =

= −λ
2
R

2

∫
d4q

(2π)4
Dβ(q)

{∫
d4kDβ(k)D0(k + q + p)

}

− λ2
R

2

∫ d4q

(2π)4
Dβ(q)

{
µ4−n

(2π)n

∫
d4kD0(k)D0(k + q + p)

− µ4−n

(2π)n

∫
d4kD0(k)D0(k + p)

}
p=0

(15.12)

Let us introduce functions

Fβ =
1

2

∫ d4q

(2π)4
Dβ(q) (15.13)

and

iIβ(p) =
∫ d4q

(2π)4
Dβ(q)D0(q + p). (15.14)

Then we get

Σ2 = λ2
RFβI0(0) +

λ2
R

2
Gβ (15.15)
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where

Gβ = (Fβ, (Iβ + I0))finite (15.16)

The first equation in (15.16) is a scalar product of the form

(Fβ, Iβ) =
∫ d4k

(2π)4
Dβ(k)

∫ d4q

(2π)4
D0(q)Dβ(k + q) (15.17)

and the following one is

(Fβ, I0)finite =
∫ d4k

(2π)4
Dβ(k)

{∫ d4q

(2π)4
D0(q)D0(k + q)

}
finite

(15.18)

The contribution of the first order in Σ1 may be found from (15.2).

This contribution is

Σ1 =
λR
2

∫ d4q

(2π)4
Dβ(q) = λRFβ. (15.19)

The temperature contribution in the boson’s mass2 will have the following form

m2(T ) = m2
R + Σ1 + Σ2

2For finite temperature quantum electrodynamics the non-equality of fermionic masses δmβ/m ∼

α(T/m)2 is described by a similar equation [Peressutti & Skagerstam 1982]
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= m2
R + λRFβ + λ2

RFβIβ(0) +
λ2
R

2
λ2
RGβ (15.20)

As the result the Green’s function will be

D
′
(p) =

i

p2 −m2(T )
(15.21)

Thus we have computed the finite temperature Green’s function of a boson in two-loop

approximation in the form of Feynman propagator with finite temperature dependent

mass parameter (15.20).
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Chapter 16

THERMAL PROPERTIES OF

BOSON

In chapter XV we showed that the model is renormalizable in each order of the

perturbative regime, and found the finite temperature propagator of a boson in a heat

bath in two loop approximation. We also got the expression for the finite temperature

mass of a boson. These results may help us to get an effective Hamiltonian of the

particle and to study its finite temperature behavior in gravitational fields.

16.1 Effective Hamiltonian of the boson

in non-relativistic approximation

After renormalization the pole of boson propagator (15.21) may be written as
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E =

[
~p 2 +m2

R + λRFβ + λ2
RFβIβ(0) +

λ2
R

2
λ2
RGβ

] 1
2

(16.1)

We can rewrite the equation (16.1) in non-relativistic approximation in the following

form

E = mR

{
1 + λRf(βmR) + o(λ2

R)
} 1

2

[
1 +

~p 2

m2
R {1 + λRf(βmR) + o(λ2

R)}

] 1
2

= mR +
1

2
λRmRf(βmR) +

~p 2

2mR

(
1 +

1

2
λRf(βmR)

)−1

+ o(λ2
R) (16.2)

Here the function f(y) is connected with the function Fβ(y) (15.13) in the following

way

Fβ(βmR) =
1

2

∫ d3k

(2π)3

1

ε (eβε − 1)
= m2

Rf(βmR)

The function f(y) has an asymptotic form (for (y � 1)) [Dolan & Jackiw 1974]:

f(y) =
1

(2π)2

∞∫
1

dx

√
x2 − 1

exy − 1

=
1

24y2
− 1

8πy
+O

(
y2 lny2

)
, (16.3)

which is very useful for the analysis of the high temperature behavior of the model.
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16.2 Inertial and gravitational masses of a boson

For our following calculations we will consider that the quantum system interacts

with the gravitational field which is described by the metric

gµν = ηµν +
Φ

2
δ0µδ0ν, (16.4)

where Φ is a gravitational potential.

The second term in (16.4) describes a small correction to the Minkowski metric

which is connected with the presence of the gravitational field

[ Landau & Lifshitz ], [Misner et al. 1973].

In order to write the Hamiltonian of the boson in the presence of gravitational field

one can consider that temperature T changes according to Tolmen’s law [Tolmen 1934].

T =
T0

1 + Φ
, (16.5)

where T0 is the temperature with Φ = 0.

The finite temperature Hamiltonian with precision to the first leading term of the

series (16.3) will be

H =
~p 2

2

(
mR +

λR
48

T 2
0

(1 + Φ)2mR

)−1

+mR +
λR
48

T 2
0

mR(1 + Φ)2
+mRΦ + ... (16.6)

The last term of the equation (16.6) describes energy of boson’s interaction with

gravitational field.
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Let us rewrite the Hamiltonian (16.6) as

H =
~p 2

2

(
mR +

λR
48

T 2
0

(1 + Φ)2mR

)−1

+

(
mR −

λR
24

T 2
0

mR

)
Φ + ... (16.7)

The acceleration of the boson in a gravitational field may be found from the quantum

mechanical relation

~a = − [H, [H,~r]] = −
(

1− λR
12

T 2
0

m2
R

)
∇Φ, (16.8)

and the mass ratio will be

mg

mi
= 1− λR

12

T 2
0

m2
R

(16.9)

so the inertial and gravitational masses of the boson in the heat bath are seen to be

unequal.

One can estimate the value of δmg/mi for some gravitational source. Let the

source of gravitational field be the Sun ( 1.989 × 1030kg) then the relation (16.9)

for the combined boson (Cooper pair with mass mb = 1Mev) in the heat bath with

temperature 300K gives the following corrections for non-equality between masses

δmg

mi
=
λR
12

T 2
0

m2
R

∼ λ× 10−17 (16.10)

or
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10−21 <
δmg

mi
< 10−17 (16.11)

for the range of the coupling constant 10−3 < λ < 10−2.

From the analysis we made in this chapter one may conclude that thermal inter-

action of the bosons in a gravitational field causes non-equality between inertial and

gravitational masses. Non-thermal systems do not demonstrate such properties.

The calculations for non-equality between inertial and gravitational mass of elec-

tron were made for thermal quantum electrodynamics by Donoghue

[Donoghue et al. 1984]. His result for massive fermions has the same functional struc-

ture as the equation (16.9).
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PART III

NON-LINEAR MODELS IN

TOPOLOGY NON-TRIVIAL

SPACE-TIME

Introduction

The usual method of generating spontaneous symmetry breaking in quantum field

theory is to introduce multiplets of vector or scalar fields which develop a nonva-

nishing vacuum expectation values [Goldstone 1961]. This mechanism is not nec-

essary. The general features of spontaneous symmetry breaking are independent

of whether the Goldstone or Higgs particle is associated with an elementary field

or with a composite field. However it is possible to develop a dynamical theory

of elementary particles in which the origin of the spontaneous symmetry break-

ing is dynamical [Nambu & Jona-Lasinio 1961]. The finite mass appears in analogy

with the phenomenon of superconductivity. This part III deals with the research of

[Bender et al.1977], [Tamvakis & Guralnik ], [Kawati & Miyata 1981] in the field of

dynamical symmetry breaking and phase transitions. Models with dynamical mass

generation are interesting for the following reasons:
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First: Initially massless fermi fields expose γ5 invariance, which is violated by

the dynamical mass generation. Thus the initial symmetry will be broken, and this

broken symmetry may appear in experimental measurements [Taylor 1976 ].

Second: Dynamical mass of particles in such models is a function of a constant

of interaction of primary fields. Perhaps this will indicate how to solve the puzzle of

the origin of particle mass.

Third: Higgs mechanism introduces into the theory additional parameters which

are connected with Higgs-Goldstone fields. These are additional difficulties of the

model. [Kaku 1988].

Distinctive and important characteristics of the models with dynamic symmetry

violation are the introduction of bound states of particles, and calculations in non-

perturbative regime. Estimations of the condensate may be obtained from the sum

rule [Floratos et al. 1984], or from Monte-Carlo method [Binder 1979], or for the

semiclassical instanton solutions of the Yang-Mills equations [Shyriak 1983].

To develop further the theory one should take into account also the topology of

space-time [Toms 1980], [Isham 1978], [Ford 1980]. One should consider 3-D and

4-D spinor models with non-linearity of the type (ψ̄ψ)2. The non-linear Gross-

Neveu model in 3-D space-time in non-trivial topology is studied in chapter XVII.

3-D Heisenberg-Ivanenko model in non-Euclidean space-time and 4-D Heisenberg-

Ivanenko model in Riemann space-time are studied in chapter XVIII. The influence

of topology and curvature on the generation of dynamical mass of fermions and the

effects of violation of symmetry in these models are also studied in chapter XVIII.
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Chapter 17

NON-PERTURBATIVE

EFFECTS

IN GROSS-NEVEU MODEL

Quantum Field Theory may be essentially symplified in the limit of high interanal

symmetries such as O(N), SU(N) and so on. In some appropriate cases field models

can be solved strictly in the limit of large flavor numbers N [Gross & Neveu 1974].

Asymptotically free Gross-Neveu model without dimensional parameters in the La-

grangian is one of such models. This model is renormalizable in 3-D dimensions.

The solution of this model shows that the phenomenon of dimensional transmutation

[Coleman & Weinberg 1974] has place and there is a gap in mass spectrum of the

model. Studying this model one will find the connection between topological char-

acteristics of space time and the behavior of the solution of the mass gap equation

204



and also the behavior of dinamical mass of the model. N-flavor Gross-Neveu model

is described by the Lagrangian

L = ψ̄ii∂̂ψi +
g2

2

(
ψ̄iψi

)2
(17.1)

This Lagrangian is invariant under the discrete transformations:

ψ → γ5ψ, ψ̄ →−ψ̄γ5 (17.2)

The generating functional of the model

Z[η, η̄] =
∫
DψDψ̄ exp

[
i
∫
dnx

(
iψ̄∂ψ + (1/2)g2(ψ̄ψ)2 + η̄ψ + ψ̄η

)]

may be rewritten in the form:

Z[η, η̄, σ] =
∫
DψDψ̄Dσ

× exp
[
i
∫
dnx

(
iψ̄∂ψ − g(ψ̄ψ)σ − (1/2)σ2 + η̄ψ + ψ̄η

)]
(17.3)

Here we introduced the new field σ and used a useful relation

∫
Dσ exp

[
−i(1/2) (σ, σ)− i

(
gψ̄ψ, σ

)]
∝ exp

[
(i/2)g2

(
ψ̄ψ

)2
]

(17.4)
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Since

mψ̄ψ → m
(
−ψ̄γ5

2ψ
)

= −mψ̄ψ (17.5)

we must put m = 0 for symmetry of the model.

Therefore a new Lagrangian may be written in the form

Lσ = ψ̄ii∂̂ψi − σ
(
ψ̄iψi

)
− 1

2g2
σ2 (17.6)

and the symmetry of (17.6) is

ψ → γ5ψ, ψ̄ →−γ5ψ̄, σ → −σ (17.7)

The generating functional of the model after integration over the matter fields will be

Z[0] =
∫
Dψ̄DψDσ exp i

∫
Lσ (x)dx

=
∫
Dσ·Det(i∂̂ − σ) exp[

−i
2g2

(σ, σ)] (17.8)

Then effective action is written as

Γ[σ] = −i ln Det(i∂̂ − σ)− 1

2g2
(σ, σ) (17.9)
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and the effective potential is

Veff =
iN

2
(Tr1̂)

∫ d2k

(2π)2 ln
(
k2 − σ2

)
+

1

2g2
σ2 (17.10)

The conditions for the energy to be minimal are

(
δVeff
δσ

)
|σ=σc

= 0,

(
δ2Veff
δσ2

)
|σ=σc

> 0 (17.11)

From these conditions one can get the gap equation for definition of σc (σc defines

the minimum of the effective potential) in the form

1

λ
= Tr1̂

∫ d2k̄

(2π)2

1

k̄2 + σ2
c

(17.12)

where constant λ = g2N .

17.1 Trivial case. Euclidean space time.

Let us find the solution of the gap equation (17.12).

Ultraviolet cut-off of the integral gives:

∫ Λ

−Λ

d2k̄

(2π)2

1

k̄2 + σ2
c

= (1/2π)
∫ Λ

0

2πdk2

k̄2 + σ2
c

= (1/4π) ln
Λ2

σ2
(17.13)
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Then, after regularization of (17.13) we get the equation

1

λ (Λ)
=

1

2π
ln

Λ2

σ2
(17.14)

Let the subtraction point be µ = σ, then the renormalized coupling constant may be

written as

1

λ (µ)
=

1

2π
ln
µ2

σ2
(17.15)

To eliminate the parameter µ one can use the methods of the renormalization group.

The β-function in one loop approximation is

β (λR(µ)) = − 1

π
(λR(µ))2 (17.16)

then Gell-Mann Low equation

dλR
λ2
R

= − 1

π

dξ

ξ
(17.17)

with initial condition λ (ξ0) = λ0 determines the behavior of the coupling constant

with respect to scaling of the momentum:

λR(t) =
λ0

1 + (λ0/π)t
(17.18)

where t = ln(ξ/ξ0)
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The dynamical mass can be found from (17.11) in the form

σc(triv.) = µ exp(− π

λR (µ)
) = µ exp

(
− π

λ0

)
= const. (17.19)

17.2 Non-trivial topology of space time.

In this case the constant of interaction can be written as

1

λ (µ, L)
=

1

2π

[
ln
µ2

σ2
c

+ f(L, σc)

]
(17.20)

where f(σc, L) is some function which depends on topological parameter L.

The β function is

β (λR(µ, L)) = − 1

π
(λR(µ, L))2 (17.21)

and the solution of Gell-Mann-Low equation with λR (ξ0, L) = λ0(L) is expressed by

the equation:

λR (t, L) =
λ0(L)

1 + (λ0(L)/π)t
(17.22)

The dynamical mass is governed by the equation
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σc = µ exp

(
− 1

λ0(µ, L)
− f(σc, L)

2

)
(17.23)

or

σc = σc(triv) exp

(
−f(σc, L)

2

)
(17.24)

One can see that the dynamical mass depends on function f(σc, L).

The explicit expression of the function f(σc, L) is

f(±)(L, σc) = ± 1

π2

∞∫
0

dx
1√

x2 + (Lσc)2

(
exp

√
x2 + (Lσc)2 − 1

)−1

(17.25)

for topologies of the cylinder (+) and the Mobius strip (−). Therefore non-Euclidean

structure of space time leads to redefinition of the gap equation (17.12) for the Gross-

Neveu model. That gives us the possibility to define the dependence of the fermionic

mass on topology of the space time. Dynamical violation of the γ5 symmetry oc-

curs when σ is not equal zero. The method developed above is very useful when the

number of ”flavors” of the fundamental fields is big (N → ∞). This method does

not work for a small ”flavor” number N . In Quantum Field Theory there is another

method, based on an analogy with superconductivity. This is a Mean Field Method

[Kawati & Miyata 1981], [Zinn-Justin 1989], which works very well for any number of

”flavors” of the particles. The idea of the method is based on effective potential1 cal-

1Effective potential is the generating functional for (1PI) Green’s functions [Jackiw 1974,

Rivers 1990]
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culations, that allows us to take into consideration the effects of topology [Toms 1980]

and curvature for self-interacting and gauge models [Ishikawa 1983].

In this work the Mean Field Method is used in dynamical modeling of the behavior

of elementary particles and is based on the idea that the masses of compound particles

(e.g. nucleons) are generated by the self-interaction of some fundamental fermion

fields through the same mechanism as superconductivity. Here the combined particles

are treated as the quasi-particles excitations. The Mean Field Method also leads to

the mass gap equation, and the solution gives the dynamical mass of the particle. In

the following section we will treat the problem of non-Euclidean space-time structure

in models with a dynamical mass.
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Chapter 18

(ψ̄ψ)2 NON-LINEAR SPINOR

MODELS

18.1 Dynamical mass and

symmetry breaking

In the construction of the unified models of the elementary particles one can

admit the possibility that the mass of combined particles appears as the result of

self-interaction of certain fundamental fields, for instance, quarks and leptons from

preons, or compound fermions in technicolor models [ Rizzo 1983, Terazawa 1980],

[Ito & Yasue 1984], [ Farhi & Susskind 1980]. Following this idea we can get the gap

equation. Its solution can predict the dynamical mass of the compound particles. As

in the previous case of Gross-Neveu model, we will study here the effects of non-trivial
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topology and, also, geometry of background space-time.

In this section we will consider the phenomenon of the dynamical generation of

mass of particles in the application to the models in non-trivial space-time.

Let us consider Heisenberg-Ivanenko [Ivanenko 1959] non-linear spinor model with

Lagrangian

L = ψ̄i∂̂ψ +
g2

0

2µ2
0

(
ψ̄ψ

)2
(18.1)

where g2
0 is a massless parameter and parameter µ2

0 has dimension which is connected

with the dimension of space time. The symmetry of the Lagrangian (18.1) is

ψ → γ5ψ, ψ̄ →−ψ̄γ5 (18.2)

We can rewrite this Lagrangian in the new form

Lσ = ψ̄i∂̂ψ − g0σ
(
ψ̄ψ

)
− µ2

0

2
σ2 (18.3)

The symmetry of the last one is (17.7).

The equation of motion for the σ field is

σ = − g0

µ2
0

(
ψ̄ψ

)
(18.4)

thus we may assume that the field σ is a collective field.
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Let us consider that σ is σ → σ + σ̃, where

σ = (g0/µ0
2) < ψψ̄ >6= 0

is the background field and σ̃ is quantum fluctuations of the σ-field.

Then

Lσ = ψ̄(i∂̂ − g0σ)ψ − g0

(
ψ̄σ̃ψ

)
− µ2

0

2
σ2 − µ2

0

2
σ̃2 − µ0

2σσ̃ (18.5)

The last term of (18.5) may be eliminated because of the redefinition of the sources

of the quantum field σ̃, and the Feynman graphs will be

@
@

@
@

�
�

�
�

ψ

ψ̄

σ̃g0 s
a)

ik̂− g0σ0

b)

(i/µ2
0)

c)

Fig. III-1 Feynman graphs including a collective field.

Graph 1a) describes the interaction of fermi field with collective field, 1b) is the

propagator of fermi field, and 1c) is the propagator of collective field.

In tree approximation with respect to σ-field we can write an effective action:

Γeff [σ] = (−i/2) lnDet(ik̂ − g0σ)− µ2
0

2
(σ, σ) (18.6)

214



The effective potential of this model will be

Veff =
i

2
(Tr1̂)

∫ dnk

(2π)n
ln
(
k2 − (g0σ)2

)
+
µ2

0

2
σ2 (18.7)

Minimum Veff gives the gap equation

σc = (g0/µ0)2σcI (g0σc) (18.8)

or, in another form,

m = sλ0mI (m) (18.9)

where m is the dynamical mass of fermionic field m = g0σc, s is the dimension of γ-

matrices and λ0 = (g2
0/µ0)2

Now one can solve the equation (18.9) for different space time topologies.

18.2 Model with topologies

R1 ×R1 × S1 and R1 ×Mobius strip

The solution of this gap equation is connected with the calculation of the function

I(m) of the equation (18.9).

Let us consider two types of topologies:

1) R1 ×R1 × S1 with ψ(x, y, 0) = ψ(x, y, L)

and
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2) R1 ×Mobius strip with ψ(x, y, 0) = −ψ(x, y, L) (Fig.III- 2)

We can find for 3-D space time that

I(m) = Λ− F(±)(L,m) (18.10)

where

F(±)(L,m) =
1

πL
ln(1 −+ e−Lm) (18.11)

with (+) for R1 ×R1 × S1 topology and (-) for R1 ×Mobius strip topology.

The gap equation will be

m = mλ0Λ
(

1− 1

πLΛ
ln(1 −+ e−Lm)

)
(18.12)

The analysis of this expression can be made by the theory of bifurcations

[Hale & Kocak 1991]. For this purpose let us write the gap equation (18.12) in the

form

m = f(±)(m, λ̄) (18.13)

where the functions f(±)(m, λ̄) for topologies (+)and (−) are

f(±)(m, λ̄) = mλ̄
(

1− 1

πLΛ
ln(1 −+ e−Lm)

)
(18.14)
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The equation (18.13) has stable m=0 solutions, if fm(0, λ̄) < 1.

For fm(0, λ̄) > 1 the equation (18.13) has no stable trivial solutions.

One can see that there is a stable m=0 solution for (-) topology with the critical

parameter

Lc =
ln 2

π

λ0

λ0Λ− 1
≈ ln 2

πΛ
(18.15)

for λ0Λ = λ̄ > 1

The gap equation for topology (+) has no stable trivial solutions.

The dynamical mass in this case is a smooth function with respect to parameter

L:

m(+) = − 1

L
ln
(

1− f(Λ) exp
(
−πL
λ0

))
(18.16)

for λ0Λ = λ̄ < 1

The solution for topology R1 ×Mobius strip is

m(−) = − 1

L
ln
(

exp
(
L

Lc
ln 2

)
− 1

)
(18.17)

The restoration of the symmetry takes place when L = Lc. In this case the condensate

function of the bound state equals zero

σc =
g0

µ2
0

< ψψ̄ >= 0 (18.18)
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Now we can consider the models with the more complicated space-time structures of

Klein bottle and Torus topologies.
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18.3 Torus topology M3) = R1 × S1 × S1

and topology M3) = R1 ×Klein bottle

We can introduce topologies R1×S1×S1 and R1×Mobius strip as an identification

of space points for wave functions Fig. III-3:

ψ(x, 0, 0) = ψ(x, L, L) and ψ(x, 0, 0) = −ψ(x, L, L) (18.19)

For simplicity consider that these topologies have only one parameter L = L
′
. The

gap equations for the topologies will be

m = mλ̄s

{
1 +

√
m/(Λ2L)(π)−3/2[

∞∑
n=1

1√
2n
K−1/2(2Lmn)

+
∞∑

n,k=1

K−1/2(2Lm
√
n2 + k2)

(
n2 + k2

)−1/4
]

 (18.20)

and

m = mλ̄s

{
1 +

√
m/(Λ2L)(π)−3/2[

∞∑
n=1

1√
2n
K−1/2(2Lmn)

+
∞∑

n,k=1

(−1)kK−1/2(2Lm
√
n2 + k2)

(
n2 + k2

)−1/4
]

 (18.21)

The solutions of (18.20) and (18.21) give dynamical masses for these topologies

[Kulikov & Pronin 1989].

The results of this paragraph show that the application of the Mean Field Method

to non-linear models gives non-renormalized solutions, though we can obtain some
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information about the influence of topology on dynamical mass behavior. The evap-

oration of condensate and restoration of chiral symmentry proceed in different ways

and are ruled by topology. There are topologies in which these phenomena do not

take place. We believe that these results are important in the bag models, because

the energy of bag is dependent on non-perturbative effects and boundary conditions

[Guidry 1991].

18.4 Non-linear spinor (ψ̄ψ)2 model in

Riemann space-time at finite temperature.

In this section we will treat the problem of dynamical mass generation of the non-

linear spinor model in 4-D Riemann space-time at finite temperature. We will get

the finite temperature effective potential and find out information about the influence

of curvature of the background gravitational field and temperature on the value of

dynamical fermionic mass.

Let the total Lagrangian of the model be

L = Lg + Lm (18.22)

where the gravitational Lagrangian is1

1For clear understanding of the problem, we study the fermionic system in a weak gravitational

field.
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Lg =
1

16πG0

(R− 2Λ̃0) (18.23)

and the Lagrangian of matter field Lm is

Lm = ψ̄iγ̄µ∇µψ +
g2

0

2µ2
0

(
ψ̄ψ

)2
(18.24)

∇µ is a covariant derivative.

The first term of (18.24) describes kinetics of the fermi field and its interaction

with the gravitational field, and the second one describes the interaction of the fields.

The effective potential of the model is written from the action

Γeff [σ] = − i
2

lnDet[∇2 +
1

4
R − (g0σ)2]− µ2

0

2
(σ, σ) (18.25)

After making ultraviolet regularization and renormalizations of the model we get

Ltot = Lg + Lm = (Lg + Lm(∞)) + Lm(β)

= Lreng + Lm(β) (18.26)

The renormalized gravitational constant GR and the Λ̃R-term are:

1

8πGR
Λ̃R =

1

8πG0
Λ̃0 +

1

16π2
Λ2 − 1

16π2
m2 ln Λ2
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1

16πGR

=
1

16πG0

+
1

16π2
ln Λ2 (18.27)

where Λ is a cut-off parameter, and m is a dynamical mass.

In the calculations (18.26) and (18.27) there was used the cut-off method of reg-

ularization of divergent integrals [Bogoliubov & Shirkov 1980].

The effective potential can be written from (18.25) in the form

Veff [σ] =
2∑
j=1

α̂j(R)f j(βg0σ) +
µ2

0

2
σ2 (18.28)

where

f0(βg0σ) =
2m2

π2β2

∞∑
n=1

(−1)n

n2
K−2(βg0σ)

= − 4

β

∫ d3k

(2π)3 ln
(
1 + e−βε

)
(18.29)

and

f j(βg0σ0) =
1

4g0

(
− ∂

∂σ2

)j
f0(βg0σ) (18.30)

The coefficients α̂j(R) are

α̂0 = 1, α̂0 =
1

12
R, .... (18.31)
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The solution of the gap equation

∂

∂σ
Veff [σ]|σ=σc = 0 (18.32)

gives, in high temperature approximation (XXII.33), the expression for dynamical

mass without redefinition of the coupling constant and temperature

m2(R, T ) = (g0σc)
2 = A/λ + b · T 2 + C ·R + ... (18.33)

where the constants

A = 32π2/3.84, B = A/24, C = 0.7/12, λ = (g0/µ0)2

are numerical positive coefficients. As we can see from the equation (18.33), the

effective dynamical mass of fernion is a positive function for any temperature and

curvature.
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PART IV

TOPOLOGICALLY MASSIVE

GAUGE THEORIES

Introduction

3-D non-Abelian gauge models describing systems of point particles carrying non-

Abelian charge have been under investigation for over two decades. These models (so

called topologically massive models) have a number of interesting features:

1) For vector fields, these models possess single, parity-violating, massive, spin 1

excitations, in contrast to single, massless, spin 0 exitations in the Maxwell theory,

and to a pair of spin 1 degrees of freedom in gauge non-invariant models with a mass

[Binegar 1982]

2) For second-rank tensor fields, describing gravity, the topological model leads to

a single, parity-violating, spin 2 particle, whereas a conventional (gauge non-invariant)

mass term gives rise to a spin 2 doublet. Furthermore, the topological term is of

third-derivative order, yet the single propagating mode is governed by the Klein-

Gordon equation. Einstein gravity, which is trivial and without propagation in three

dimensions, becomes a dynamical theory with propagating particles.
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3) Particles interacting via the Abelian Cherm-Simons term (CS-term) acquire

anomalous spin and fractional statistics. They are called anyons [Wilczek 1977].

Anyons play a role in the fractional quantum Hall effect [Arovas et al. 1985], [Lee &

Fisher 1989] and perhaps also in high temperature superconductivity [Lauglin 1988].

This is not a complete list of interesting properties of gauge theories in an odd

number of dimensions. An important part of these models is the Chern-Simons ac-

tion (CS-term). Some interesting aspects of quantum field models arising from the

topology of odd-dimensional manifolds are discussed in chapter XIX. The origin of

the CS-term of vector type that is induced by gauge interaction of 3-D fermions is

studied in chapter XX. In this chapter the influence of topology and temperature

effects are also considered. The origin of the induced gravitational CS-term at finite

temperature is considered in chapter XXI.
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Chapter 19

INTRODUCTION

TO TOPOLOGICAL FIELD MODELS

As an introduction to odd dimensional topological field models let us consider their

origin and topological significance.

Topological aspect of the model

From gauge-invariant fields in even dimensions we may construct gauge invariant

Pontryagin densities:

P(2) = −(1/2π)εµν∗Fµν

P(4) = −(1/16π2)tr∗F µνFµν (19.1)
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whose integrals over the even dimensional space are invariants that measure the topo-

logical content of the model.

These gauge invariant objects can also be written as total derivatives of gauge

invariant quantities

Pn = ∂µX
µ
n (19.2)

The two and four-dimensional expressions are

Xµ
2 = (1/2π)εµνAν

Xµ
4 = (1/2π)εµανβtr(AαFβγ − (2/3)AαAβAγ) (19.3)

The Chern-Simons (CS) secondary characteristic class is obtained by integrating one

component of Xµ
n over the (n − 1) dimensional space which does not include that

component.

Therefore the 3-D action SCS is proportional to

SCS ∼
∫
dx0dx1dx2X3

4 (19.4)

A topological massive term (we will name it CS term) can be added to the fundamental

action for a gauge fields, but unlike the ways in which gauge fields are usually given

a mass, no gauge symmetry is broken by its introduction.
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Quantum aspects of 3-D field theory

Let us consider non-Abelian quantum model with topological mass term. The

Lagrangian of this model is

L = L0 + LCS + Lgauge (19.5)

where L0 is the usual action for non-Abelian gauge field

L0 = −(1/2)tr(FµνF
µν) (19.6)

with

Fµν = ∂µAν − ∂νAµ + g[Aµ, Aν] (19.7)

LCS is CS term

LCS = −imεµνρtr(Aµ∂νAρ − (2/3)AµAνAρ) (19.8)

and Lgauge includes the gauge-fixing term

Lgauge = (∂µη̄
a)(∂µηa) + gfabc(∂µη̄

a)Dµη (19.9)

We introduce SU(N) gauge group here with matrix notation: Aµ = Aa
µτ

a, where τ a
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are anti-Hermitian matrices in the fundamental representation:

[τ a, τ b] = fabcτ c, tr(τ aτ b) = −(1/2)δab (19.10)

and fabc are the structure constants of SU(N).

The theory is defined in three space-time dimensions with Euclidean signature

(+ + +). The coupling of the CS term is imaginary in Euclidean space-time and

real in Minkowski space-time.

Properties of the model:

For an odd number of dimensions, the operation of parity, P, can be defined as

reflection in all axes:

xµ→
P
−xµ, Aµ→

P
−Aµ (19.11)

The usual gauge Lagrangian is even under parity,

L0→
P

+L0 (19.12)

but the CS term is odd

LCS→
P
−LCS (19.13)
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Under gauge transformation

Aµ → Ω−1 {(1/g)∂µ +Aµ}Ω (19.14)

The Lagrangian L0 is invariant but LCS is not:

∫
d3xLCS →

∫
d3xLCS

+ (im/g)
∫
d3xεµνρ∂µtr[(∂νΩ)Ω−1Aρ] + 8π2(m/g2)iω (19.15)

where:

ω = (1/24)
∫
d3xεµνρtr[Ω−1(∂µΩ)Ω−1(∂νΩ)Ω−1(∂ρΩ)] (19.16)

The set of gauge transformations is divided into global gauge rotations, ∂µΩ = 0, and

all others, for which we assume that Ω(x) → 1 as xµ → ∞. Integrating over global

gauge rotations requires the system to have a total color charge equal to zero. In

this case, Aµ(x) falls off faster than 1/|x| as xµ → ∞, and the second term on the

right-hand side of (19.15), which is a surface integral, vanishes.

The last term in (19.15) does not vanish in general. The ω of (19.16) is a winding

number, which labels the homotopy class of Ω(x) [Nakahara 1992]

Changing variables A → AU , where AU is a gauge transformation of A, implies

that the vacuum average of the value Q̂ is
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< Q >= exp |i8π2(m/g2)ω(U)| < Q > (19.17)

This invariance gives us a quantization condition for the dimensionless ratio

4π2(m/g2) = n, n = 0,±1,±2, (19.18)

Therefore, for the theory to be invariant under certain large gauge transformations

(for a non-Abelian gauge group), which are not continiously deformable to the iden-

tity, the ratio of the CS mass m and the gauge coupling g2 must be quantized

[ Deser et al. 1982].

Further we can study the problem of massive excitations.

For spinor electrodynamics in three dimensions we have

L = Lg + Lf + Lint (19.19)

where

Lg = −(1/4)F µνFµν + (µ/4)εµνFµνAα, Fµν = ∂µAν − ∂νAµ (19.20)

Lf = iψ̄∂̂ψ −mψ̄ψ (19.21)

Lint = −JµAµ, Jµ = −eψ̄γµψ (19.22)
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The coupling constant e has dimension (mass)−1/2.

The equations of motion will be

∂µF
µν + (µ/4)ενµαFµα = Jµ (19.23)

(i∂̄ + eĀ−m)ψ = 0 (19.24)

One can introduce the dual field strength tensor in 3-D space-time

∗F µ = (1/2)εµαβFαβ F αβ = εαβµ∗Fµ (19.25)

The Bianchi identity follows from (19.23):

∂µ
∗F µ = 0 (19.26)

and the equation (19.23) may be written in a dual form

∂α
∗Fβ − ∂β∗Fα − µFαβ = −εαβµJµ (19.27)

or

(2+ µ2)∗F µ = µ

(
ηµν − εµνα ∂α

µ

)
Jν (19.28)

This equation demonstrates that the gauge excitations are massive.

232



3-D gravity. Connection with topology

The results of the topological part of the introduction gives us a hint how to

construct the topological term for three dimensional gravity from a four-dimensional

∗RR Pontryagin density.

∗RR = (1/2)εµναβRµνρσRαβ
ρσ = ∂µX

µ (19.29)

Let us find Xµ from (19.29). To do this we will rewrite ∗RR in the following way

∗RR = (1/2)εµναβRµνρσRαβ
ρσ = (1/2)εµναβRµνabRαβ

ab

= (1/2)εµναβRµνab

{
∂αωβ

ab − ∂βωαab + ωα
acωβc

b − ωβacωαcb
}

= εµναβRµνab

{
∂αωβ

ab + ωα
acωβc

b
}

(19.30)

In our calculations we used the following expression for the Ricci connection

Rµνρσ = ∂αωβab − ∂βωαab + ωαa
cωβcb − ωβa

cωαcb (19.31)

where ωµab is 3-D spin connection.

Then the expression for Pontryagin density will be

∗RR = εµναβRµνab ∂αωβ
ab + εµναβRµνab ωα

acωβc
b (19.32)

233



Let us find these two contributions separately.

The first contribution to (19.32) gives

εµναβRµνab ∂αωβ
ab = εµναβ∂α(Rµνabωβ

ab)− εµναβωβab∂αRµνab

= εµναβ∂α(Rµνabωβ
ab)

− εµναβωβab∂α
{
∂µωνab − ∂νωµab + ωcµaωνcbω

c
νaωµcb

}
(19.33)

= εµναβ∂α(Rµνabωβ
ab)− 2εµναβωβ

ab∂α
{
ωcµaωνcb

}
(19.34)

The second contribution to (19.32) will be

εµναβRµνab ωα
acωβc

b =

− εµναβ
{
∂µωνab − ∂νωµab + ωcµaωνcb − ωcνaωµcb

}
ωα

acωβc
b

= 2εµναβ∂µωνabωα
acωβc

b + 2εµναβωcµaωνcbωα
acωβc

b (19.35)

On the other hand the second one to (19.35) is zero, then we have

∗RR = εµναβ∂α(Rµνabωβ
ab)
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− 2εµναβωβ
ab∂α

{
ωcµaωνcb

}
+ 2εµναβ∂µωνabωα

acωβc
b (19.36)

One can find that

− 2εµναβωβ
ab∂α

{
ωcµaωνcb

}
+ 2εµναβ∂µωνabωα

acωβc
b

= 2εµναβ∂µω
b
νaωαb

cωβc
a (19.37)

and

2εµναβ∂µω
b
νaωαb

cωβc
a = (2/3)εµναβ∂µ

{
ωbνaωαb

cωβc
a
}

(19.38)

In the result we will have

∗RR = ∂µε
µναβ

{
ων

abRαβab + (2/3)ωbνaωαb
cωβc

a
}

(19.39)

Therefore

Xµ = εµναβ
{
ων

abRαβab + (2/3)ωνa
bωαb

cωβc
a
}

(19.40)

Let parameter µ be equal to zero, then determining ε0ναβ = εναβ with ν, α, β = 1, 2, 3

we get the CS action in the form

SCS ∼
∫
d3xX0 =

∫
d3xεναβ

{
ων

abRαβab + (2/3)ωνa
bωαb

cωβc
a
}

(19.41)
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As we can see from (19.41) the CS term is of the third derivative order in contrast to

the first one as in the vector case (19.3).

Nonlinear theory of gravity

We can construct total gravitational action in the form

Stot = (1/k2)
∫
d3x
√
gR + (1/k2µ)SCS (19.42)

The sign of the Einstein part is opposite to the conventional one in four dimensions.

The Einstein part of the action has coefficient k−2 with the dimension of mass, while

the topological part has a dimensionless coefficient (µ has a dimension of mass).

Now we can find some interesting properties from this action.

Varying (19.42) with respect to the metric, we get field equations

Θµν ≡ Gµν + (1/µ)Cµν = 0 (19.43)

where the second rank Weyl tensor Cµν is

Cµν = (1/
√
g)εµαβDαR̃

ν
β (19.44)

and

R̃αβ = Rαβ − (1/4)gαβR, R = Rα
α (19.45)
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The components of the Einstein tensor Gαβ are

Gαβ = Rαβ − (1/2)gαβR, (19.46)

and the components of the Riemann tensor Rα
βγδ are

Rα
βγδ = ∂δΓ

α
βγ − ∂γΓαβδ + ΓαµγΓ

µ
βδ − ΓαµδΓ

µ
βγ (19.47)

From (19.43) we get first order form for field equations

Kµν
λσ(µ)Rλσ = 0 (19.48)

where Kµν
λσ is operator of the form

Kµν
λσ = (δλµδ

λ
ν − (1/2)gµνg

λσ) +
1

µ
√
g
εµ
αβ(δλβδ

σ
ν − (1/2)gλσgνβ) (19.49)

Operator Kµν
λσ(µ) may be multiplied by Kµν

λσ(−µ) to yield a second-order equation

for Ricci tensor.

From (19.48) we find

Kαβ
µν(−µ)Kµν

λσ(µ)Rλσ = 0 (19.50)

that is
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(DαD
α + µ2)Rµν = −gµνRαβRαβ + 3Rα

βR
β
α (19.51)

This exhibits the massive character of the excitations.

After this short review of topological field models we will consider 3-D fermionic

models interacting with vector and with tensor fields. These models may give effective

induced topological action of the CS type.
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Chapter 20

INDUCED CHERN-SIMONS

MASS TERM

IN TOPOLOGICALLY NON-TRIVIAL SPACE-TIME

In gauge theories with fermions, the a topological mass term is induced by fermionic

interactions [ Redlich 1984]. If the topology of space-time is not trivial, topological

parameters will appear in the effective action and in the CS Lagrangian. In this

chapter we show that the CS term depends on topological parameters in such a way

that the topological gauge invariance of the total action can be maintained.

Let us consider the case of a massive fermion field interacting with external gauge

field in 3-D space-time.
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20.1 Euclidean space-time. Trivial topology

The Euclidean action of this quantum system is given by

S =
∫
d3xψ̄(x)(i∂̂x +m+ gÂ(x))ψ(x) (20.1)

The corresponding generating functional is

Z =
∫
Dψ̄(x)Dψ(x)exp

[
−
∫
d3xψ̄(x)(i∂̂x +m+ gÂ(x))ψ(x)

]
(20.2)

Here Aµ(x) = Aa
µ(x)T a, and T a are generators of the gauge transformations. We will

choose to work with two-component Dirac spinors.

Euclidean Dirac matrices have the algebra:

{γµ, γν} = −δµν (20.3)

This equation is satisfied by the matrices

γ1 = iσ1, γ2 = iσ2, γ3 = iσ3 (20.4)

where σi are the Pauli matrices.

Furthermore, they satisfy

γµγν = −δµν − εµνργρ,
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Tr(γµγνγρ) = 2εµνρ

Tr(γµγνγργλγσ) = −2(δµνερλσ + δρλεµνσ − δνσερλµ + δµσερλν) (20.5)

The integration in (20.2) over the fermionic fields gives

Z[Aµ] = Det(i∂̂ +m+ gÂ)) = exp(−Seff) (20.6)

Therefore we can write the expression for the effective action

Seff = − lnDet(i∂̂ +m+ gÂ)) = −Tr ln(i∂̂ +m+ gÂ) (20.7)

Now one can split (20.7) in two parts

Seff = −Tr ln(i∂̂x +m+ gÂ(x))

= Tr ln Ŝf − Tr ln
[
1 + gŜf Â

]
(20.8)

where

Ŝf =
1

i∂̂ +m
=

i∂̂ +m

∂2 +m2
(20.9)

is a fermionic propagator.
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The first term of the equation (20.8) is a divergent gauge-independent contribu-

tion, and the second one may be expanded in a power series [Babu et al. 1987]:

Seff = −Tr ln
[
1 + gŜf Â

]
= Tr

∞∑
n=1

1

n
[gŜf Â] (20.10)

Let us consider the term which is quadratic in Aµ(x). The corresponding action is

given by

S(2)
eff =

1

2
g2Tr

[
i∂̂ +m

∂2 +m2
Â
i∂̂ +m

∂2 +m2
Â

]
(20.11)

The terms with two and four γ matrices contribute to the wave function renormaliza-

tion of the gauge boson and will not be taken into consideration in further calculations.

The other two terms are linear with respect to mass m and give

S(2)
eff =

1

2
g2mTr

[
i∂̂

∂2 +m2
Â

1

∂2 +m2
Â+

1

∂2 +m2
Â

i∂̂

∂2 +m2
Â

]

=
img2

2
trDγµγνγρtr

[
∂µ

∂2 +m2
Aν

1

∂2 +m2
Aρ +

1

∂2 +m2
Aµ

∂ν
∂2 +m2

Aρ

]
(20.12)

where Tr = trDtr is the trace of both the γ matrices and the vector field, and also

includes the integrations.

To write tr in the form tr [f(∂)g(x)] one can use the relation

φ(x)
1

∂2 +m2
=

1

∂2 +m2
φ(x) +

[∂2, φ(x)]

(∂2 +m2)2
+

[∂2, [∂2, φ(x)]]

(∂2 +m2)3
+ ... (20.13)
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Then

S
(2)
eff = img2 εµνρTr

[
1

(k2 +m2)2
(∂νAµ)Aρ)

]

= img2 εµνρ

∫
d3x < x| 1

(∂2 +m2)2
|x > tr{(∂νAµ)Aρ} (20.14)

In another form

S(2)
eff = −img2 εµνρ

∫
d3x

[∫ d3k

(2π)3

1

(k2 +m2)2

]
{(∂µAν)Aρ} (20.15)

The additional contribution to the CS term comes from the terms which are cubic in

Aµ’s. We can rewrite them as

S(3)
eff =

1

3
g3mTr

[
i∂̂ +m

∂2 +m2
Â
î∂ +m

k2 +m2
Â
î∂ +m

∂2 +m2
Â

]
(20.16)

Noticing that the terms having even number of γ matrices do not contribute to the

CS term, we have:

S
(3)
eff = −1

3
g3mTr

[
∂̂

∂2 +m2
Â

∂̂

∂2 +m2
Â

1

∂2 +m2
Â

+
∂̂

∂2 +m2
Â

1

∂2 +m2
Â

∂̂

∂2 +m2
Â

243



+
1

∂2 +m2
Â

∂̂

∂2 +m2
Â

∂̂

∂2 +m2
Â

−m2 1

∂2 +m2
Â

1

∂2 +m2
Â

1

∂2 +m2
Â
]

(20.17)

Using the identity (20.13) find

S
(3)
eff = −mg

3

3

[
trDγµγνγργλγσ ×

× tr

{
∂µ∂ρ

(∂2 +m2)3
AνAλAσ +

∂µ∂λ
(∂2 +m2)3

AνAρAσ +
∂ν∂λ

(∂2 +m2)3
AµAρAσ

}

−m2trDγµγνγρtr
1

(∂2 +m2)3
AµAνAρ

]
(20.18)

Tracing with respect to γ matrices, find

S(3)
eff = −2mg3

3

[∫ d3k

(2π)3

1

(k2 +m2)2

]
tr
∫
d3xεµνρAµAνAρ (20.19)

Combining (20.15) with (20.19) we get [Babu et al. 1987] the induced Chern-Simons

term in the form

SCSeff = −img2

[∫ d3k

(2π)3

1

(k2 +m2)2

]
tr
∫
d3xεµνρ

[
∂µAνAρ −

2

3
igAµAνAρ

]
(20.20)

or, after integration over the momenta

SCSeff = − ig
2

8π

m

|m|tr
∫
d3xεµνρ

[
∂µAνAρ −

2

3
igAµAνAρ

]
(20.21)

Now we can apply the method we have developed for a gauge model in 3-D non-trivial

space-time.
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20.2 Non-trivial topology

a) Model with space-time topology Σ = R(2) ×mobius strip.

To introduce topology Σ = R(2) × S1 with parameter ζ we rewrite the expression

(20.15) in the following way. Momentum integration in (20.15) will be integration with

respect to two dimensions ((t, x)→ R(2)),and the third integration will be transformed

in the sum, because the fermionic propagator is antisymmetric with respect to the

selected axis (y → S1).

We can consider that k2 = ~k2+ω2
n with ωn = (2π/ζ)(n+1/2) and n = 0,±1,±2, ....

Integrating in 2-D momentum space we find that

∼∫ d3k

(2π)3

1

(k2 +m2)2
=
∫ d2k

(2π)2

1

ζ

∞∑
n=−∞

1

((~k)2 + ω2
n +m2)2

=
1

8π|m|tanh
{
|m|ζ

2

}
(20.22)

where

∼∫ d3k

(2π)3
=

1

ζ

∞∑
n=−∞

∫ d2k

(2π)2

In the process of calculations we used the useful equation

∞∑
n=−∞

y

(y2 + (n+ 1/2)2)
= πtanh(πy) (20.23)
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Then the expression (20.20) in this topology will be

S(CS)
eff = −img2

∫ d2k

(2π)2

1

ζ

∞∑
n=−∞

1

((~k)2 + ω2
n +m2)2

tr
∫
εµνρ

{
∂νAµAρ −

2i

3
gAνAµAρ

}
(20.24)

and the induced CS term at non-trivial 3-D space-time is written as

SCSeff (ζ) = − ig
2

8π

m

|m|tanh
{
|m|ζ

2

}
tr
∫
d3xεµνρ(∂µAνAρ −

2

3
igAµAνAρ) (20.25)

The relation between CS terms is the function of the form

SCSeff(ζ)

SCSeff
= tanh

{
|m|ζ

2

}
(20.26)

b) Model with space-time topology Σ = R(2) × S1.

For this space-time topology the propagator of the fermionic field will be periodic

at the boundary points of interval [0, ζ], that leads to the modification of equation

(20.21) with respect to new frequencies ωn = 2πn/ζ with n = 0,±1,±2, ....

Taking into account the summation formula

∞∑
n=−∞

y

y2 + n2
= πcoth(πy) (20.27)

we find, that
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∫
Σ

d3k

(2π)3

1

(k2 +m2)2
=
∫ d2k

(2π)2

1

ζ

∞∑
n=−∞

1

((~k)2 + ω2
n +m2)2

=
1

8π|m|coth
{
|m|ζ

2

}
(20.28)

Using this equation and the equation (20.19), get the induced CS term in the new

topology

SCSeff (ζ) = − ig
2

8π

m

|m|coth
{
|m|ζ

2

}
tr
∫
d3xεµνρ(∂µAνAρ −

2

3
igAµAνAρ) (20.29)

The rotio of the CS terms will be the function of the topological parameter ζ:

SCSeff(ζ)

SCSeff
= coth

{
|m|ζ

2

}
(20.30)

These results show that the relations (20.26) and (20.30) are smooth functions of the

topological parameter ζ.
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Chapter 21

GRAVITATIONAL

CHERN-SIMONS

MASS TERM

AT FINITE TEMPERATURE

In this chapter we will consider fermions interacting with an external gravitational

field at finite temperature. In the previous chapter XX we learned that the interaction

of fermions with external gauge bosons leads to the induced action of the Chern-

Simons type. In the same way the interaction of fermions with external gravitational

fields may leads to the effective gravitational Chern-Simons term [ Redlich 1984],

[Alvarez-Gaume et al. 1985]. Now we will develop a formalism of calculations of the

effective gravitational CS action from the action for massive fermions interacting with
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an external gravitational field.

21.1 Induced gravitational Chern-Simons

mass term

Let us introduce the action for massive fermions connected with an external grav-

itational field as:

S =
∫
d3x
√
gψ̄(x)(iD+m)ψ(x) (21.1)

where D = γµDµ = γµ(∂µ + ωabµσab) with γµ(x) = hµa(x)γa.

The function ωabµ is the local Lorentz connection and σab = (1/8)[γa, γb] is the

commutator of γ matrices.

γ-matrices with Latin indices are constructed from Pauli matrices

γa = iσa , σa(a = 1, 2, 3) (21.2)

and obey the relations:

{γa, γb} = −2δab, γaγb = −δab − εabcγc (21.3)

tr(γaγb) = −2iδab, tr(γaγbγc) = 2εabc (21.4)

We can find the effective action by integrating (21.1) with respect to the fermionic
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field from the equation

exp[−Seff] =
∫
Dψ̄(x)ψ(x) exp[−S] = Det(−iD−m) (21.5)

To find the one-loop effective action we will rewrite (21.5) in the following form

[Ojima 1989]:

Seff = −ln Det (−iD−m)

(−iD+ iω −m)

= − ln Det
(−iD−m)(−iD− iω −m)

(−iD + iω −m)(−iD− iω −m)

= − ln Det(DD −Dω + imω +m2) + logDet[(D− ω)2] +m2 (21.6)

where we put ω = γµωµ = γµσabωabµ.

Now we can use the momentum space formalism we developed in part I of this

work for calculation of the first determinant of the expression (21.6). We can simplify

the problem by noticing that the second term of (21.6) does not give contributions

to the induced CS term.

For the calculation of the first term let us introduce normal coordinates and write

the metric at the origin (x
′
) of these coordinates. We will use variable y = x− x′ for

the definition of the point of manifold in tangent space. The tangent space Y will be

”flat” with metric gab = −ηab = diag(−1,−1,−1). In the origin of these coordinates

the tetrad functions and the metric will be the series:

250



hµa(x) = hµa(x
′
)− (1/6)Rµ

νaσy
µyσ + ... (21.7)

gµν(x) = gµν(x
′
)− (1/3)Rµανβy

µyν − (1/6)Rµανβ ;λy
µyνyλ + ... (21.8)

The covariant derivative in a tangent space is written as

D = γµ(x)Dµ(x)

=
[
γahµa(x

′
)− (1/6)γaRµ

νaσy
µyσ + ...

](
∂

∂yµ
+ ωabµ(x

′
)σab

)
(21.9)

The effective action can be represented in the normal coordinates as

Seff =
∫
d3x
√
gSeff (x)

= lim
x→x′

∫
d3x

′
√
g(x′)Seff (x

′
) = lim

y→0

∫
d3x
√
gSeff(x, y) (21.10)

In proper time formalism lnDet is

Seff [ω] = ln Det(DD −Dω + imω +m2) =

lim
x→x′

∫
d3x < x|

∞∫
0

ds

s
tr exp

{
−i
(
DµDµ +

R

4
−Dω + imω +m2

)}
s|x′ > (21.11)

In accordance with (21.10) and (21.11) the density Seff (x) may be written in the
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momentum-space form

Seff (x) = lim
y→0

∞∫
0

ds

s

∫ d3k

(2π)3
exp[ iky ] exp[−i(m2 −∆µ∆µ)s]×

tr exp
{
−i
[(
DµDµ +

R

4
−Dω

)
+ (i∆µD

µ + iDµ∆µ − i∆ω + imω)
]
s
}

(21.12)

where lim
y→0

∆µ(y) = kµ.

Notice that if we like to obtain the contribution of finite terms as (m → 0), it

is sufficient to extract the terms which are proportional to s2 with a factor m or

proportional to s3 with a factor m3 (or k2). Thus we get the term in Seff [ω], which

contains the induced CS term.

The second and the third orders of the expansion (21.12) give

Seff(x) = lim
y→0

∫ d3k

(2π)3
exp[ iky ]

∞∫
0

ds

s
exp[−i(m2−∆µ∆µ)s](im)×

× tr
[

1

2!
(ωDω +Dωω) s2−

− 1

3!
(∆ω∆ωω + ∆ωω∆ω + ω∆ω∆ω +m2ωωω)s3

]
(21.13)

where ∆(y) = γµ∆µ(y).

In the limit (y → 0) the equation (21.13) is

Seff (x) = (im)
∫ d3k

(2π)3

∞∫
0

ds

s
exp[−i(m2 + k2)s]×
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× tr
[(
ω∂̂ω + ωωω

)
s2−

− 1

3!
(k̂ωk̂ωω + k̂ωωk̂ω + ωk̂ωk̂ω +m2ωωω)s3

]
(21.14)

Noticing, that

tr(k̂ωk̂ωω + k̂ωωk̂ω + ωk̂ωk̂ω +m2ωωω) = (k2 +m2)trωωω (21.15)

rewrite (21.14) as

Seff (x) = (im)
[
trω∂̂ω +

2

3
trωωω

] ∫ d3k

(2π)3

∞∫
0

ds(s) exp[−is(m2 + k2)] (21.16)

Applying the equation for the Γ(ν) function

∞∫
0

dssν−1 exp[−sm2] =
Γ(ν)

|m|2ν (21.17)

and computing tr of γ matrices, find

SCSeff [ω] = − i

64π

m

|m|

∫
d3xεµνρ

(
∂µω

b
aνω

a
bρ +

2

3
ωabνω

b
cµω

c
aρ

)
(21.18)

This is the expression for gravitational CS term [Ojima 1989] which we get using

momentum-space method.
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21.2 Induced gravitational Chern-Simons

mass term at finite temperature

The calculations of finite temperature gravitational action of CS type are based

on the computation of lnDet (21.5). In Part I we developed the formalism of such

calculations with the help of the momentum space methods. For these calculations we

will replace the integration procedure over three momenta in the expression (21.16)

by the summation over Matsubara frequencies and integration over the two remaining

momenta.

Let us introduce temperature in the tangent 3-D space to the curved manifold as

(part I,(2.47)):

∫ d3k

(2π)3
F (k2

1, k
2
2 , k

2
3 , s)

T 6=0−→ 1

β

∞∑
n=−∞

∫ d2k

(2π)2
F (ω2

n, k
2
2 , k

2
3, s) (21.19)

where β−1 = T is temperature, and ω2
n = (2π/β)(n+ 1/2).

To introduce temperature in the model, rewrite integral over (s) in (21.16) in the

form

∫ d3p

(2π)3

∫
ds s exp[−is(k2 +m2)] = −

∫ d3p

(2π)3

1

(k2 +m2)2
(21.20)

Using (21.19) and the summation formula (20.23), find the finite temperature CS

term

Seff [ω] = − i

64π

m

|m|tanh
|m|
2T

∫
d3xεµνρ

(
∂µω

b
aνω

a
bρ +

2

3
ωabνω

b
cµω

c
aρ

)
(21.21)
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Comparing (21.18) and (21.21) we get the following result

Seff [T 6= 0]

Seff [T = 0]
= tanh

β|m|
2

(21.22)

The expression (21.21) shows that the structure of the induced CS term at finite

temperature is exactly the same as at zero temperature, and the functional relations

between the CS terms in tensor (21.22) and vector types of interactions (20.26) are

the same.
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APPENDIX

SUMS OF BESSEL FUNCTIONS

I. Type I sums of the modified Bessel functions

The integral representations for series of modified Bessel functions may be calcu-

lated from the following summation formula:

∞∑
n=−∞

[
y2 +

(
n + 1

2

)2
]−1

=
π

y
tanh(πy). (XXII.1)

In proper time representation the left side of (XXII.1) can be written in the form

∞∑
n=−∞

[
y2 +

(
n+ 1

2

)2
]−1

=

∞∫
0

dα exp
(
−αy2

) ∞∑
n=−∞

exp

(
−α

(
n+

1

2

)2
)
. (XXII.2)

Taking into account the equation

∞∑
n=−∞

exp
{
−α (n− z)2

}
=

∞∑
n=−∞

(
π

α

) 1
2

exp

(
−π

2

α
n2 − 2πizn

)
, (XXII.3)
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we can write (XXII.2) as

∞∑
n=−∞

[
y2 +

(
n+ 1

2

)2
]−1

=
∞∑

n=−∞
(−1)n

∞∫
0

dα
(
π

α

) 1
2

exp

(
−αy2 − π2

α
n2

)

=
π

y
+ 2

∞∑
n=1

(−1)n
∞∫

0

dα
(
π

α

) 1
2

exp

(
−αy2 − π2

α
n2

)
. (XXII.4)

The right side of (XXII.1) is

π

y
tanh(πy) =

π

y
− 2π

y (e2πy + 1)
. (XXII.5)

Therefore, we get from (XXII.4) and (XXII.5) the following useful equation

1

z (ez + 1)
= − 1

2π2

∞∑
n=1

(−1)n
∞∫

0

dα
(
π

α

) 1
2

exp

(
−α z2

4π2
− π2

α
n2

)
. (XXII.6)

Moreover, we may consider that z2 = ga(x2) is the function of variable x ∈ R3 with

a parameter a, namely z2 = x2 + a2.

Integrating with respect to x one can get

∫ d3x

(2π)3

[√
x2 + a2

(
exp

(√
x2 + a2

)
+ 1

)]−1

= −1

2

∞∑
n=1

(−1)n
∞∫
0

dαα−2 exp

(
−α a2

4π2
− π2

α
n2

)
. (XXII.7)

The modified Bessel function may be written as
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∞∫
0

dα · αν−1 · exp

(
−γα− δ

α

)
= 2

(
δ

γ

)ν
2

Kν

(
2
√
δ γ
)
. (XXII.8)

Then (XXII.7) will be

∫ d3x

(2π)3

[√
x2 + a2

(
exp

(√
x2 + a2

)
+ 1

)]−1

= −1

2

(
a

π2

) ∞∑
n=1

(−1)n

n
K1(an). (XXII.9)

Scaling x and a with a parameter β as (x, a) = β(k,m) write (XXII.9) in the form

∫ d3k

(2π)3

2

ε (exp (βε) + 1)
= − m

βπ2

∞∑
n=1

(−1)n

n
K1(βmn), (XXII.10)

where ε =
√
~k2 +m2.

Differentiating the equation (XXII.7) with respect to parameter a we get

∫ d3x

(2π)3

(
− ∂

∂a2

) [√
x2 + a2

(
exp

(√
x2 + a2

)
+ 1

)]−1

= − 1

4π2

∞∑
n=1

(−1)nK0(an), (XXII.11)

or, in new variables,

∫ d3k

(2π)3

(
∂

∂m2

)
1

ε (exp (βε) + 1)
=

1

4π2

∞∑
n=1

(−1)nK0(βmn). (XXII.12)
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Integrating in (XXII.7) with respect to parameter (a) and using the equation

∞∫
a2

da2
[√
x2 + a2

(
exp

(√
x2 + a2

)
+ 1

)]−1

= 2 ln
(
1 + exp

(
−
√
x2 + a2

))
(XXII.13)

we find with new variables the following equation

− 1

β

∫ d3k

(2π)3 ln (1 + exp(−βε)) =
m2

2(βπ)2

∞∑
n=1

(−1)n

n2
K2(βmn). (XXII.14)

High temperature asymptotes (βm � 1) of the equations (XXII.9), (XXII.11) and

(XXII.14) are

2m2

(βπ)2

∞∑
n=1

(−1)n

n2
K2(βmn) = − 7π2

180β4
+

m2

12β2
+

1

8
m4

(
ln
βm

4π
+ γ − 3

4

)
(XXII.15)

− m

βπ2

∞∑
n=1

(−1)n

n
K1(βmn) =

1

12β2
+

1

4
m2

(
ln

(
βm

4π

)
+ γ − 1

2

)
(XXII.16)

1

2π2

∞∑
n=1

(−1)nK0(βmn) =
1

4

(
ln

(
βm

4π

)
+ γ

)
. (XXII.17)
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II. Type II sums of the modified Bessel functions

Let us start with the sum:

∞∑
n=−∞

(
y2 + n2

)−1
=
π

y
coth(πy). (XXII.18)

The proper time representation the left side of (XXII.18) will be

∞∑
n=−∞

(
y2 + n2

)−1
=

∞∫
0

dα exp
(
−αy2

) ∞∑
n=−∞

exp
(
−αn2

)
. (XXII.19)

Taking into account the equation (XXII.3) and putting (z = 0) we find

∞∑
n=−∞

exp
{
−αn2

}
=

∞∑
n=−∞

(
π

α

) 1
2

exp

(
−π

2

α
n2

)
, (XXII.20)

Then (XXII.19) may be written in the form

∞∑
n=−∞

(
y2 + n2

)−1
=

∞∑
n=−∞

∞∫
0

dα
(
π

α

)1
2

exp

(
−αy2 − π2

α
n2

)

=
π

y
+ 2

∞∑
n=1

∞∫
0

dα
(
π

α

)1
2

exp

(
−αy2 − π2

α
n2

)
. (XXII.21)

The right side of (XXII.18) is

π

y
coth(πy) =

π

y
+

2π

y (e2πy − 1)
. (XXII.22)
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Therefore, we get from (XXII.21) and (XXII.22) the following useful equation

1

z (ez − 1)
=

1

2π2

∞∑
n=1

∞∫
0

dα
(
π

α

) 1
2

exp

(
−α z2

4π2
− π2

α
n2

)
. (XXII.23)

Let z2 = ga(x2) be a function of variable x ∈ R3 with a parameter a of the form

z2 = x2 + a2.

After integration with respect to x we get

∫ d3x

(2π)3

[√
x2 + a2

(
exp

(√
x2 + a2

)
− 1

)]−1
(XXII.24)

=
1

2

∞∑
n=1

∞∫
0

dαα−2 exp

(
−α a2

4π2
− π2

α
n2

)
. (XXII.25)

The modified Bessel function is written as

∞∫
0

dα · αν−1 · exp

(
−γα− δ

α

)
= 2

(
δ

γ

)ν
2

Kν

(
2
√
δ γ
)
. (XXII.26)

and (XXII.25) will be

∫ d3x

(2π)3

[√
x2 + a2

(
exp

(√
x2 + a2

)
− 1

)]−1

=
1

2

(
a

π2

) ∞∑
n=1

1

n
K1(an). (XXII.27)
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Scaling x and (a) with a parameter β as (x, a) = β(k,m) write (XXII.27) in the form

∫ d3k

(2π)3

2

ε (exp (βε)− 1)
=

m

βπ2

∞∑
n=1

1

n
K1(βmn), (XXII.28)

where ε =
√
~k2 +m2.

Differentiating the equation (XXII.25) with respect to parameter a we find

∫ d3x

(2π)3

(
− ∂

∂a2

) [√
x2 + a2

(
exp

(√
x2 + a2

)
− 1

)]−1

=
1

4π2

∞∑
n=1

K0(an), (XXII.29)

or, in new variables,

∫ d3k

(2π)3

(
∂

∂m2

)
1

ε (exp (βε)− 1)
= − 1

4π2

∞∑
n=1

K0(βmn). (XXII.30)

Integrating (XXII.25) with respect to parameter (a) and using the equation

∞∫
a2

da2
[√
x2 + a2

(
exp

(√
x2 + a2

)
− 1

)]−1

= 2 ln
(
1− exp

(
−
√
x2 + a2

))
(XXII.31)

we find with new variables the following equation

− 1

β

∫ d3k

(2π)3 ln (1− exp(−βε)) =
m2

2(βπ)2

∞∑
n=1

1

n2
K2(βmn). (XXII.32)
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High temperature asymptotes (βm � 1) of the equations (XXII.27), (XXII.29) and

(XXII.32) are

2m2

(βπ)2

∞∑
n=1

1

n2
K2(βmn)

=
π2

90β4
− m3

24β2
+

m3

12πβ
+
m4

64

[
ln
m2β2

16π2
− 3

2
+ 2γ

]

m

4βπ2

∞∑
n=1

1

n
K1(βmn), (XXII.33)

=
1

24β2
− m

8πβ
− m2

32π2

[
ln
m2β2

16π2
− 1 + 2γ

]
(XXII.34)

and

1

4π2

∞∑
n=1

K0(βmn)

=
1

16πmβ
+

1

32π2

[
ln
m2β2

16π2
− 1

2
+ 2γ

]
(XXII.35)
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GRAPHICS
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g3/2(1)

g3/2(z, R)

R < 0

R > 0

R = 0

z(R)

g3/2(1, R)

g3/2(1, R)

Fig. I-1 Graphical expression of the function g3/2(z, R)
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6

-

6

-

g3/2(z, R) + λ3n0

2.612

g3/2(1, R) + λ3n0

g3/2(1, R) + λ3n0

10

z(R)

z1 z0 z2

R < 0

R > 0

R = 0

λ3n

Fig.I-2 Graphical solution for bosons.

Solution of the equation (12.21) for different curvatures and fixed temperature and

density z1 for R < 0, z0 for R = 0 and z2 for R > 0
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6
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6

-0 (λ3n)−1

µeff (R)

T
′
c Tc T

′′
c

R < 0 R = 0 R > 0

Fig.I- 3 Chemical potential µeff (R) as a functional of a curvature of space-time.
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0

z(R)

z1 z0 z2

f3/2(z, R)

R < 0 R = 0 R > 0

(n/s)λ3(T )

Fig.I-4 Graphical solution for fermions.

Solution of the equation (13.13) for different curvatures: z1 for R > 0, z0 for R = 0

and z2 for R < 0
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R1 ×R1 × S1 R1 ×Mobius strip
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Fig. III-1 Topologies of cylinder and Mobius strip in (y, z) spaces.

Identification of the points ψ(x, y, 0) = ψ(x, y, L) and ψ(x, y, 0) = −ψ(x, y, L)
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R1 ×R1 × S1 R1 ×Mobius strip
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Fig. III-2 Topologies of torus and Klein bottle in (y, z) spaces.

Identification of the points ψ(x, , 0) = ψ(x, L, L′) and ψ(x, 0, 0) = −ψ(x, L, L′)
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There are 3 types of neutrinos,

one for each of the 3 generations of fermions. According to a Particle Data Group Particle Properties review (revised
August 2001) by D. Karlen:

"... The most precise measurements of the number of light neutrino types, Nv, come from studies of Z
production in e+e- collisions. The invisible partial width ... is determined by subtracting the measured
visible partial widths, corresponding to Z decays into quarks and charged leptons, from the total Z width.
The invisible width is assumed to be due to Nv light neutrino species each contributing the neutrino
partial width ... as given by the Standard Model. ... The combined result from the four LEP experiments is
Nv = 2.984 +/- 0.008 ...".

Solar Neutrinos, VEP Neutrino Oscillatons, and Neutrino Oscillation
Experiments

As to Neutrino Masses, according to Physics News Update 600 #2, 1 August 2002, by Phil Schewe, James Riordon,
and Ben Stein: "... The 2dF Galaxy Redshift Survey has scanned 250,000 galaxies ... providing a plot of the number of

galaxies versus inter-galaxy distance. Turned into a galactic "power spectrum," this correlation study can be used to
estimate the likely density of the constituent species of matter in the universe: baryons (such as protons), cold dark

matter (WIMPs), and hot dark matter (neutrinos are the leading candidate). The 2dF work arrives at two big neutrino
conclusions. (1) Neutrinos can account for no more than 13% of the matter in the universe and (2) the sum of all the

nu masses (electron plus mu plus tau) is no more than 2.2 eV. ...".

According to hep-ph/0302191 (20 Feb 2003) by Bhattacharyya, Pas, Song, and Weiler "... the WMAP data ... places
significant limits on the contribution of neutrinos to the energy density of the universe ... which translates into ...[the

sum of all the nu masses being less than] ... 0.71 eV (95%C.L.). ...".

For a good introduction to the basic ideas of Neutrino Physics, see the book From Dirac to Neutrino Oscillations, by
Tino Ahrens (Kluwer 2000).

However, no book can tell us what is not known, and as of now, a lot is unknown about Neutrino Physics, and
therefore it is useful to ask, about Neutrino Oscillations:

"... Where do we stand ? ..."

According to Gary Feldman ( slide 10 of lecture slides for the August 2000 SLAC Summer Institute ): "...

Solar favored solution (LMA):

2x10^(-5) < dm^2 < 10^(-4) (eV/c^2)^2
sin^2(2theta) > 0.6
Sterile neutrino disfavored at 95% CL

Atmospheric favored solution:

1.5x10^(-3) < dm^2 < 5x10^(-3) (eV/c^2)^2
sin^2(2theta) > 0.9
nu(mu) -> nu(tau) favored at 99% CL

http://pdg.lbl.gov/
http://pdg.lbl.gov/2002/contents_sports.html#partpropetc
http://pdg.lbl.gov/2002/lightnu_s007.pdf
http://pdg.lbl.gov/2002/lightnu_s007.pdf
http://www.aip.org/enews/physnews/2002/split/600-2.html
http://www.aip.org/enews/physnews/2002/split/600-2.html
http://xxx.lanl.gov/abs/hep-ph/0302191
http://www.hepl.harvard.edu/~feldman/Lecture_1.pdf
http://www.hepl.harvard.edu/~feldman/Lecture_1.pdf
http://www.hepl.harvard.edu/~feldman/Lecture_1.pdf
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LSND experiment

nu(mu)bar -> nu(e)bar oscillation with dm^2 > 0.2 (eV/c^2)^2

All three of these results cannot be correct! ...".

Nearly two years later, according to AIP Physics News Update Number 586 #1, April 24, 2002, by Phil Schewe,
James Riordon, and Ben Stein: "...

The Solar Neutrino Problem Has Been Closed

The solar neutrino problem has been closed and the ability of neutrinos to change from one type, or
"flavor," to another established directly for the first time by the efforts of the Sudbury Neutrino
Observatory (SNO) collaboration. ...

Measurements dating back to the 1960's of this neutrino flux were puzzling: only a fraction of the
expected number arrived at detectors on Earth. Suspicion naturally fell on the experiments and on the
standard solar model (SSM) used to calculate the flux. Soon, however, the neutrinos themselves were
implicated. If on their journey to Earth some of the neutrinos (basically solar reactions produce electron-
neutrinos exclusively) had changed into muon- or tau-neutrinos, then terrestrial detectors designed only to
spot electron neutrinos (e-nu's) would be cheated of their rightful numbers.

SNO scrutinizes a particular reaction in the sun: the decay of boron-8 into beryllium-8 plus a positron and
an e-nu. SNO's gigantic apparatus consists of 1000 tons of heavy water (worth $300 million Canadian)
held in an acrylic vessel surrounded by a galaxy of phototubes, the whole residing 2 km beneath the
Earth's surface in an Ontario mine, the better to filter out distracting background interactions.

Last year SNO reported first results based on reactions in which a solar neutrino enters the detector and
either (1) glances off an electron in one of the water molecules (this so-called elastic scattering (ES) is
only poorly sensitive to muon and tau neutrinos) or (2) combines with the deuteron to create an electron
and two protons, a reaction referred to as a "charged current" (CC) interaction since it is propagated by
the charged W boson. The SNO data, when supplemented with ES data from the Super Kamiokande
experiment in Japan, provided preliminary evidence a year ago for the neutrino-oscillation solution for the
solar neutrino problem. ...

 The new findings update last year's CC and ES data and introduce, for the first time, evidence deriving
from a reaction in which the incoming neutrino retains its identity but the deuteron (D) is sundered into a
proton and neutron; this is why SNO went to such trouble and expense of using D2O-for the weakly
bound neutron inside each D. This interaction, called a neutral-current (NC) reaction because the
operative nuclear voltage spreads in the form of a neutral Z boson, is fully egalitarian when it comes to
neutrino scattering; unlike last year's ES data, the NC reaction allows e-nu's, mu-nu's, and tau-nu's to
scatter on an equal footing.

The upshot: all the nu's from the sun are directly accounted for. The missing nu-e flux shows up as an
observable mu-nu and tau-nu flux. This conclusion is established with a statistical surety of 5.3 standard
deviations, compared to the less robust 3.3 of a year ago. The measured e-nu flux (in units of one million
per cm2 per second) is 1.7 while that for the mu-nu and tau-nu combined is 3.4. (When one includes all
the other types of neutrinos, the flux from the sun is billions/cm^2/sec.)

Even the issue of how the neutrino changes from one flavor to another can be addressed by viewing the
day-night asymmetry of neutrino flux. When the whole of the earth is between the sun and the detector
(night viewing) the oscillation process, which depends on a density of matter through which the nu
proceeds, should be speeded up. This type of measurement will also contribute to the eventual study of

http://www.neutrino.lanl.gov/LSND/
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neutrino mass. An experiment like SNO can measure not mass but the square of the mass difference
between nu species. ...".

 

Here are some excerpts from some of the relevant 2001 and 2002 papers, and some other
further material:

 

The SNO CC paper nucl-ex/0106015 reports experimental results consistent with the Solar
favored solution:

"... Solar neutrinos from the decay of 8B have been detected at the Sudbury Neutrino Observatory (SNO) via the
charged current (CC) reaction on deuterium and by the elastic scattering (ES) of electrons. The CC reaction is
sensitive exclusively to nu_e's, while the ES reaction also has a small sensitivity to nu_mu's and nu_tau's. The
flux of nu_e's from 8B decay measured by the CC reaction rate is ...[

about 1.75 x 10^6 cm^(-2) s^(-1)

]... Assuming no flavor transformation, the flux inferred from the ES reaction rate is ...[ about 2.39 x 10^6 cm^(-2)
s^(-1) ]... SNO's ES rate measurement is consistent with the precision measurement by the Super-Kamiokande
Collaboration of the 8B flux using the same ES reaction ...[ about 2.32 x 10^6 cm^(-2) s^(-1) ]... Comparison of ...[
the SNO CC nu_e flux ]... to the Super-Kamiokande Collaboration's precision value of ...[ the ES nu_e flux ]...yields a
3.3 sigmaúdifference, providing evidence that there is a non-electron flavor active neutrino component in the solar
flux. The total flux of active 8B neutrinos is thus determined to be ...[ about 5.44 x 10^6 cm^(-2) s^(-1) ]... in
close agreement with the predictions of solar models. ...".

 

The SNO Day-Night paper nucl-ex/0204009 says:

"... The Sudbury Neutrino Observatory (SNO) has measured day and night solar neutrino energy spectra and rates. For
charged current events, assuming an undistorted 8B spectrum, the night minus day rate is 14.0% +/- 6.3% +1.5 - 1.4%
of the average rate. If the total flux of active neutrinos is additionally constrained to have no asymmetry, the nu_e
asymmetry is found to be 7.0% +/- 4.9% +1.3 - 1.2%.A global solar neutrino analysis in terms of matter-enhanced
oscillations of two active flavors strongly favors the Large Mixing Angle (LMA) solution. ...".

 

The SNO NC paper nucl-ex/0204008 says:

"... Observations of neutral-current neutrino interactions on deuterium in the Sudbury Neutrino Observatory are
reported. Using the neutral current, elastic scattering, and charged current reactions and assuming the standard 8B
shape, the nu_e component of the 8B solar flux is

PHI_e = 1.76 + 0.05 - 0.05 (stat.) + 0.09 - 0.09 (syst.) x 10^6 cm^(-2) s^(-1)

for a kinetic energy threshold of 5 MeV. The non-nu_e component is

PHI_mu tau = 3.41 + 0.45 - 0.45 (stat.) + 0.48 - 0.45 (syst.) x 10^6 cm^(-2) s^(-1),

5.3 sigma greater than zero, providing strong evidence for solar nu_e flavor transformation. The total flux measured

http://xxx.lanl.gov/abs/nucl-ex/0106015
http://xxx.lanl.gov/abs/nucl-ex/0204009
http://xxx.lanl.gov/abs/nucl-ex/0204008
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with the NC reaction is

PHI_NC = 5.09 + 0.44 - 0.043 (stat.) + 0.46 - 0.43 (syst.) x 10^6 cm^(-2) s^(-1),

consistent with solar models. ...

  ...".

 

According to the 2000 Particle Data Book: "... Now, as we have seen, the dM^2 values required to explain the
atmospheric, solar, and LSND oscillations are of three different orders of magnitude. ... Hence, to explain all three of
the reported neutrino oscillations, one must introduce a fourth neutrino. Since this neutrino is known to make no
contribution to the width of the Z0, it must be a neutrino which does not participate in the normal weak interactions - a
"sterile" neutrino. ...".

According to Gary Feldman, the Solar favored solution disfavors the existence of a sterile neutrino at 95% CL
However, Barger, Mafatia, and Whisenant in hep-ex/0106207 say: "...We perform a model-independent analysis of
solar neutrino flux rates including the recent charged-current measurement at the Sudbury Neutrino Observatory
(SNO). We derive a universal sum rule involving SNO and SuperKamiokande rates, and show that the [ forthcoming
] SNO neutral-current measurement can only fix the fraction of solar nu_e oscillating to sterile neutrinos if the
8B neutrino flux normalization is assumed to be known. Imposing adiabatic constraints do give an unique solution
for the sterileneutrino fraction, but the uncertainties are large. ... We discuss the additional measurements that are
needed to determine, in a model-independent way, the oscillation probabilities and the fraction of solar nu_e that may
be oscillating to sterile neutrinos. What is needed is a measurement of neutrino-nucleon NC scattering for the
intermediate-energy neutrinos, which, like the SNO NC measurement of high-energy neutrinos, has equal strength
for all active neutrinos. In order to experimentally determine the flux of intermediate energy neutrinos, a low energy
neutrino flux measurement involving a neutral currents is needed. ...".

In hep-ph/0108191, M.V. Garzelli and C. Giunti take a

Bayesian View Of Solar Neutrino Oscillations.

http://pdg.lbl.gov/2000/neutrinos_s801book.pdf
http://pdg.lbl.gov/2000/neutrinos_s801book.pdf
http://xxx.lanl.gov/abs/hep-ex/0106207
http://xxx.lanl.gov/abs/hep-ph/0108191
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They say: "... We show that the Bayesian analysis of solar neutrino data does not suffer any problem from the
inclusion of the numerous bins of the CHOOZ and Super-Kamiokande electron energy spectra and allows to reach the
same conclusions on the favored type of neutrino transitions and on the determination of the most favored values of the
oscillation parameters in both the Rates and Global Analysis.

Our Bayesian analysis shows that nu_e -> nu_s transitions are strongly disfavored with respect to nu_e ->
nu_mu,tau transitions.

... We present also the results of a standard least-squares analysis of solar neutrino data and we show that the
standard goodness of fit test is not able to rejects pure nu_e -> nu_s transitions. ...".

For more details about Bayesian Statistics, see, for example, the website of The International Society for Bayesian
Analysis.

 

 Solar Neutrinos

Using the Standard Solar Model, in which temperature, density, and pressure decrease monotonically from the center
of the Sun to its photosphere/surface, John N. Bahcall, in his book Neutrino Astrophysics (Cambridge 1989), says with
respect to his figure 8.1

"... The region in which the pp flux is produced is very similar to the region in which most of the photon luminosity is
produced ... 0.09 Rs [where Rs is the solar radius] ...the 8B production is peaked at much smaller radii, 0.05 Rs ...".

A recent detailed description of solar models is given in astro-ph/0010346, by Bahcall, Pinsonneault, and Basu.

In his paper An Introduction to Solar Neutrino Research (hep-ph/9711358), Bahcall says: "... Figure 1 ...compares the
measured and the calculated event rates in the four pioneering experiments, revealing three discrepancies between the
experimental results and the expectations based upon the combined standard model. ...

http://www.bayesian.org/
http://www.bayesian.org/
http://www.sns.ias.edu/~jnb
http://xxx.lanl.gov/abs/astro-ph/0010346
http://xxx.lanl.gov/abs/hep-ph/9711358
http://www.sns.ias.edu/~jnb
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... The first solar neutrino experiment to be performed was the chlorine radiochemical experiment, which detects
electron neutrinos that are more energetic than 0:81 MeV. After more than 25 years of the operation of this experiment,
the measured event rate is a factor 3.6 less than is predicted by the most detailed theoretical calculations ... A SNU is
10^(-36) interactions per target atom per second. ...

... The second solar neutrino problem results from a comparison of the measured event rates in the chlorine experiment
and in the Japanese water Cerenkov experiment, Kamiokande. ... The water experiment detects higher-energy
neutrinos, those with energies above 7 MeV ... According to the standard solar model, 8B beta decay is the only
important source of these higher-energy neutrinos. ... we can calculate the rate in the chlorine experiment that is
produced by the 8B neutrinos observed in the Kamiokande experiment (above 7 MeV). This partial ( 8B) rate in the
chlorine experiment is 3.2 +/- 0.45 SNU, which exceeds the total observed chlorine rate of 2.55 +/- 0.25 SNU. ... The
inference that is most often made from this comparison is that the energy spectrum of 8B neutrinos is changed from
the standard shape ...

... The results of the gallium experiments, GALLEX and SAGE, constitute the third solar neutrino problem. ... The
seeming exclusion of everything but pp neutrinos in the gallium experiments is the "third" solar neutrino problem. ... ".

In hep-ph/0107022, Raychaudhuri and Sil say: "... Table 3: The ratio of the observed solar neutrino rates to the
corresponding BBP2000 SSM predictions used in this analysis. ... The Gallium rate is the weighted average of the
Gallex, SAGE, and GNO results.

... SNO will soon start taking data for a calorimetric measurement of neutral current (NC) deuteron disintegration ( nu
+ d -> nu + p + n ) to which all active neutrinos contribute equally. ...".

The SNO NC results may be important in determining whether ( as is indicated by SNO CC results ) the Sun follows
the Standard Solar Model. John N. Bahcall, in his book Neutrino Astrophysics (Cambridge 1989), says (at pages 240-
242, 405-406):

"... Neutral currents distinguish between explanations of the solar neutrino problem that involve revised
astrophysics and explanations that involve neutrino oscillations.

For astrophysical explanations, (i.e., nonstandard solar models) the flux of neutrinos is reduced
relative to the standard solar model while the energy spectrum remains the same.
For explanations involving oscillations, the total flux of neutrinos is the same as in the standard

http://xxx.lanl.gov/abs/hep-ph/0107022
http://www.sns.ias.edu/~jnb
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solar model although their flavor distribution is radically different.

Neutral currents are flavor blind. In the standard electroweak theory, neutrinos of different flavors have
the same neutral-current interactions. ... The Sudbury solar neutrino collaboration has porposed observing
the neutral-current disintegration of deuterium by detecting the gamma rays emitted when the produced
neutrons are captured in a doped impurity ...

The cross section for ... the neutral-current reaction ... is independent of the flavor of the incident neutrino.
... the SNO collaboration has had to devise clever methods for ensuring that only a small number of
background events can produce neutrons. ... the neutral-current reaction is particularly important for
resolving the solar neutrino problem because it gives a flavor-blind measure of the total neutrino flux,
providing a test of solar models even if neutrino oscillation occur...".

 

"... Do we really understand the solar interior well enough to predict neutrino fluxes
accurately? ..."

is a question asked by Carroll and Ostlie in their book An Introduction to Modern Astrophysics (Addison-Wesley
1996).

The SNO papers nucl-ex/016015 and nucl-ex/0204008 report experimental results which, along with those of
Super-Kamiokande, are consistent with the existence of neutrino oscillations and with the Standard Solar
Model.

However, it is also possible that Non-Standard Solar Models coupled with Non-Standard (or No) Neutrino Oscillations
may also be consistent with experimental results.

Therfore, it may be useful to describe some possible Standard Solar Model modifications with respect to Internal Solar
Temperatures and Nuclear Reaction Rates.

Internal Solar Temperatures and the Standard Solar model.

Carroll and Ostlie say "... if the temperature of the solar interior was approximately 10% lower than theory predicts,
the number of solar neutrinos emitted from the core would come into agreement with observation. ...". Their figure
11.4

 

shows how temperature (in units of 10^6 degees K, or about 200 eV) varies from the center of the Sun to its
photosphere/surface.

I have added a blue line at about 10 x 10^6 degrees K, or about 2 keV, to suggest the possibility that

http://www.weber.edu/physics/modastro/madastro.htm
http://xxx.lanl.gov/abs/nucl-ex/0106015
http://xxx.lanl.gov/abs/nucl-ex/0204008
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the model of B. V. Vasiliev,

in which the interior of the Sun (as well as other celestial bodies) has the structure of "... an ion lattice in a metal. This
lattice is deformed by gravity and then the electron gas adapts its density to this deformation. ... the electrons form the
degenerated Fermi gas. ... the action of gravity on matter is compensated by the electric force and the gradient of
pressure is absent. ... the density of a substance inside a star is constant. ...", may solve the solar neutrino problem.

About helioseismological observations of the Sun, Carroll and Ostlie say: "... pressure provides the restoring force for
... nonradial oscillations ... called p-modes. .... gravity is the source of the restoring force for another class of nonradial
oscillations called g-modes ... The oscillations observed in the Sun fall into two general categories:

Modes with periods between three and eight minutes and very short horizontal wavelengths ... identified as p-
modes.
Modes with longer periods of about 100 minutes. The observations of these modes are still controversial; they
may be g-modes ...

... p- modes are concentrated below the photosphere within the Sun's convection zone ... g-modes are found ... below
the convection zone. ... a definite identification of the g-modes has not been made, and even the existence of the most
prominent g-mode is doubted by some astronomers. Its 100-minute period is exactly one-ninth of a solar day, raising
the suspicion that it is an obserational artifact produced by the Sun's influence on Earth's atmosphere. ...

... it appears that the convection zone ... occupies roughly the outer 30% [by radius] of the Sun's interior. ... it is
strongly suspected that the p-modes are diven by tapping into the turbulent energy of the convection zone itself, where
the p-modes are confined. ...".

William J. Kaufmann III, in his book Universe (fourth edition, Freeman 1994) shows in Figure 18-24

the observed rotation rates of the solar interior, saying: "... the surface rotation pattern, which varies from 23 days at
the equator to 35 days near the poles, persists throughout the Sun's convective envelope. The Sun's radiative core
seems to rotate like a rigid body. ...".

 

Nuclear Reaction Rates and the Standard Solar Model

are discussed by Fukasaku and Fujita, who have shown that "...the solar neutrino data (KAMIOKANDE experiment)
can be well described by the [Standard Solar Model] with careful employment of nuclear data ... The main point is that
the sinple-minded product ansatz of Coulomb plus nuclear parts should have a few percent uncertainties which induce
the large reduction of the neutrino flux from 8B. Also, if the electron capture of 7Be inside the sun is suppressed, then

http://www.weber.edu/physics/modastro/madastro.htm
http://xxx.lanl.gov/abs/astro-ph/9707092
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the GALLEX experiment can be understood by the SSM calculation."

Fukasaku and Fujita note that Dar and Shaviv have made "... new calculation ... which shows very similar results ..."

 

 

VEP, qVEP, and ssVEP Models of Neutrino Oscillation

Igor Kulikov has shown that the Gravitational Equivalence Principle can be violated in quantum field theories
at finite temperature.

In the D4-D5-E6-E7-E8 VoDou Physics model, all 3 flavors of neutrino are massless at tree level. ( The tree-level
massless character of the neutrino means that its Compton Radius Vortex is probably effectively as large as our universe. ) Therefore, at tree
level, the D4-D5-E6-E7-E8 VoDou Physics model has no neutrino mixing due to the Kobayashi-Maskawa mass-
related matrix, and so has no tree-level neutrino mixing by the MSW mechanism.

However, the tree-level massless neutrinos of the D4-D5-E6-E7-E8 VoDou Physics model could be mixed by
Violation of the gravitational Equivalence Principle, in two ways:

VEP by direct flavor-dependent coupling to the background gravitational potential.
Quantum qVEP because the equality of the inertial and gravitational masses loses operational meaning beyond
flavor-dependent quantum uncertainty

As of June 2001, VEP is consistent with Solar Neutrino Experiments but may not be consistent with high-energy
Atmospheric Neutrino Experiments,

while qVEP for massless neutrinos is consistent with Solar Neutrino Experiments and may also be consistent with
Atmospheric Neutrino Experiments.

 

 

VEP

Mureika, in hep-ph/9612391, says, about 3-flavor neutrino oscillations induced by VEP: "... Neutrino oscillations
induced by a flavor-dependent violation of the Einstein Equivalence Principle (VEP) have been recently
considered as a suitable explanation of the solar electron-neutrino deficiency. ...

At heart, the MSW and VEP mechanisms are the same. Both rely on the existence of two distinct eigenstates of the
neutrinos. In the former [ MSW ] case, there are mass and electroweak eigenstates ... For the latter [ VEP ] , the
mass eigenstate is replaced with a gravitational one ... as the VEP neutrinos are considered massless ...

.... The MSW mechanism is ...[ more often ]... seriously considered ... due to the basic underlying hypothesis of VEP,
which requires a generation-dependent violation of the Einstein Equivalence Principle (i.e. flavor-dependent
coupling to the background gravitational potential ) in the neutrino sector, and tends to give most physicists a
headache. ...

We investigate the differences which arise by considering three-flavor VEP neutrinos oscillating against fixed
background potentials, and against the radially-dependent solar potential. This can help determine the sensitivity of the
gravitationally-induced oscillations to both constancy and size (order of magnitude) of Phi. ...

http://xxx.lanl.gov/abs/astro-ph/9707092
http://xxx.lanl.gov/abs/astro-ph/9604009
http://xxx.lanl.gov/abs/hep-th/9609050
http://xxx.lanl.gov/abs/hep-ph/9612391
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... While most papers on VEP tend to agree on the form of the oscillation mechanism, there is some debate as to which
background potential is at work. Most works have assumed that neutrinos feel the potential difference of the sun from
their creation points, to their exit on the surface, which ranges between [about] (-7,-2) x 10^(-6). Alternatively,
...[Halprin, Leung, and Pantaleone suggest]... that the neutrinos feel instead the constant background potential of the
Local Supercluster (Great Attractor), which in the neighborhood of the solar system is | PHIsc | = 3 x 10^(-5). This
overpowers the surface potential of the Sun by almost a factor of 10. Results from the COBE data suggest that the
dominant local background potential is very close to this value. Furthermore, ... one should be careful to consider the
overall potential contribution of the Universe. ... The contributors of the ...[ local background ]... potentials are,
respectively, the Earth, Sun, Milky Way, Local Supercluster, the Universe, and an arbitrary constant C. ... The constant
C comes from an arbitrary cosmological model ... "we cannot 'step outside the universe' to [measure the actural value
of C] ... For this work, we will assume the value of C = 10^(-3). ...".

A more recent summary of the status of VEP neutrino oscillation is given by C. N. Leung, in hep-ph/0002073:
"... Suppose the neutrinos violate the principle of equivalence. A consequence will be that different neutrino types (i.e.,
different neutrino gravitational eigenstates) will couple to gravity with a slightly different strength. Suppose the
neutrino weak interaction eigenstates are not the same as their gravitational interaction eigenstates, but are linear
superpositions of them. Then, as a neutrino of definite f;avour (e.g., nu_mu) travels through a gravitational field, the
gravitational components of the flavour neutrino will develop different dynamical phases, which will result in [ VEP ]
neutrino flavour oscillations. In other words, neutrino oscillation experiments provide a laboratory to test the
equivalence principle for neutrinos ... It can be concluded ... that

1. VEP leads to neutrino flavour oscillations even if the neutrinos are massless or degenerate (in this case the
phase factor Beta can be eliminated by redefinition of the neutrino fields);
2. neutrino oscillation tests of the principle of equivalence involve two parameters: delta_f and theta_G; it is also
necessary to know the value of the local gravitational potential;
3. VEP oscillations have a different energy dependence from oscillations due to nondegenerate neutrino masses.

The dependence of VEP oscillations on Phi(r) is a consequence of violating the principle of equivalence. It is also a
source of uncertainty. ... our local value of | Phi | spans from 6 x 10^(-10) for the Earth's gravitational potential to
about 3 x 10^(-5) for the gravitational potential due to our local supercluster. Its value may be even bigger if the
contributions from more distant sources can be estimated. Since Phi appears to be dominated by distant sources, its
value varies little over a typical neutrino path length for earthbound experiments and may thus be treated as a constant.
... In contrast to the case of flavour oscillations induced by a neutrino mass difference where the oscillation length
increases with the neutrino's energy, VEP oscillations are characterized by an oscillation length that decreases
with increasing neutrino energy ... We now confront VEP ... with ... atmospheric and solar neutrino experiments.
Positive evidence for nu_mu -> nu_tau transitions has been established by the Super-Kamiokande (SK) Collaboration
... analyses that included ... upward-going muon events, which corresponded to atmospheric neutrinos with higher
energies: E up to about 10^3 GeV, found that VEP and VLI oscillations were not compatible with the data. In
particular, Fogli et al, in hep-ph/9904248, did a very thorough analysis of the VEP ... mechanisms with the SK data.
They allowed a power-law energy dependence for the oscillation length: lambda proportional to E^(-n) , and found
that, at 90% C.L., n = 0.9 +/- 0.4, which identified the mass mixing mechanism as the mechanism for the observed
nu_mu -> nu_tau transitions. VEP ... oscillations, which correspond to n = 1, are clearly incompatible with the
data. ... As constraining as the SK atmospheric neutrino data are, they only tell us about VEP ... in the nu_mu ->
nu_tau sector. To study flavour transitions involving nu_e, we turn to solar neutrino experiments. ... using the
improved Standard Solar Model predictions ... and treating the 8B neutrino flux as a free parameter, a recent
study [ by Gago, Nunokawa and Zukanovich Funchal ], hep-ph/9909250, finds that long-wavelength VEP
oscillations can ... account for the solar neutrino deficit. ...".

Gago, Nunokawa and Zukanovich Funchal, in hep-ph/9909250, say: "... We have reexamined the possibility of
explaining the solar neutrino problem through long-wavelength neutrino oscillations induced by a tiny breakdown of
the weak equivalence principle of general relativity. We found that such gravitationally induced oscillations can
provide a viable solution to the solar neutrino problem. ...".

http://xxx.lanl.gov/abs/hep-ph/9603335
http://xxx.lanl.gov/abs/hep-ph/9603335
http://xxx.lanl.gov/abs/hep-ph/9512220
http://xxx.lanl.gov/abs/hep-ph/0002073
http://xxx.lanl.gov/abs/hep-ph/9904248
http://xxx.lanl.gov/abs/hep-ph/9909250
http://xxx.lanl.gov/abs/hep-ph/9909250
http://xxx.lanl.gov/abs/hep-ph/9909250
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qVEP

Adunas, Rodriguez-Milla, and Ahluwalia, in gr-qc/0006021, say: "... if the inertial and gravitational masses are
considered as operationally distinct objects, quantum gravity carries an inherent quantum induced violation of
the equivalence principle (qVEP) ... This view has the further support in that the very operational procedures that
define inertial and gravitational masses are profoundly different, and it is more so in the quantum context. The
essential physical idea is that if any one of the two quantities A and B carries an intrinsic quantum uncertainty Delta,
then from an operational point of view the equality of A and B cannot be claimed beyond the fractional accuracy Delta
/ ( (A + B) / 2 ). We shall consider this general statement in the context of the equality of the inertial and gravitational
masses to establish a quantum-induced violation of the equivalence principle (qVEP) ... We now immediately note that
the very quantum construct that defines the flavor eigenstates does not allow them to carry a definite mass. Therefore,
within the stated framework, the equality of the inertial and gravitational masses looses any operational meaning
beyond the flavor-dependent fractional accuracy ... We now explore how the above obtained qVEP can be studied in
some realistic experimental settings.

... Atomic Interferometry ... Consider two sets, differentiated by ... flavors ... for Cesium atoms ... As observed in
identical free fall experiments by a stationary observer on Earth, the flavor-dependent qVEP predicts a fractional
difference in the spread in their accelerations ... For flavor states of Cesium atoms prepared with deltaE =1 eV,
this difference is of the order of a few parts in 10^12 ... How diffcult this refinement in techniques at Stanford
and NIST would be is not fully known to us. However, ...[ we are ]... cautiously optimistic about observing
qVEP in atomic interferometry experiments pioneered by the group of Steven Chu at Stanford. ...
... Solar Neutrino Anomaly ... it has been conjectured that the solar neutrino anomaly may be related to a
flavor-dependent violation of the equivalence principle. The suggestion, in fact, originally came from Maurizio
Gasperini in the late 1980's. After appropriate generalization, and on interpreting the flavor index ... to represent
the three neutrino flavors ..., the non-relativistic arguments presented so far can be readily extended to the
relativistic system of neutrino oscillations ... In terms of the E^n dependence,

the kinematic [ MSW ] oscillation length carries n = 1,
the Gasperini-conjectured VEP for massless neutrinos has n = -1, and
the qVEP-induced oscillation length for the massless neutrinos has n = 0
... n=3, for massive qVEP ...".

 

 VEP, qVEP , ssVEP, and Experiments:

As stated by Adunas, Rodriguez-Milla, and Ahluwalia, in gr-qc/0006021, in terms of energy power-law E^n
dependence,

the kinematic [ MSW ] oscillation length carries n = 1,
the Gasperini-conjectured VEP for massless neutrinos has n = -1, and
the qVEP-induced oscillation length for the massless neutrinos has n = 0.

In light of that, as of June 2001:

VEP is consistent with Solar Neutrino Experiments but may not be consistent with high-energy Atmospheric Neutrino
Experiments. In particular, the analysis of high-energy (10-10^3 GeV) upward through-going muon UPmu events at
SuperKamiokande of Fogli et al, in hep-ph/9904248, concludes that the VEP model (red line)

http://xxx.lanl.gov/abs/gr-qc/0006021
http://xxx.lanl.gov/abs/gr-qc/0006021
http://xxx.lanl.gov/abs/hep-ph/9904248
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is inconsistent with the UPmu data (note that Fogli et al use a sign convention for the energy depenedence power law that is the opposite
of that used by Adunas et al, so that n = 1 on the Fogli et al figure corresponds to n = -1 in the Adunas et al paper).

Fogli et al say that the MSW neutrino oscillation mechanism (red line)

is consistent with the UPmu data (note that Fogli et al use a sign convention for the energy depenedence power law that is the opposite of
that used by Adunas et al, so that n = -1 on the Fogli et al figure corresponds to n = 1 in the Adunas et al paper).

Fogli et al also dislikes the fit of the red line for n = 0 and qVEP

to the UPmu data, but in this case I do not agree with Fogli et al. Their MSW straight line does not follow the general
curve of the UPmu data as well as the qVEP curve. Although the qVEP curve is somewhat below the UPmu data,
while the MSW line is less below it, I think that the better shape-fit of the qVEP curve is important. In other words, I
think that the fancy statistical best fit techniques used by Fogli et al are, in this case, misleading. Perhaps more data
and/or better theoretical understanding of the qVEP model might inidicate that qVEP is indeed consistent with the
SuperKamiokande UPmu data.
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 ssVEP

As if the situation were not complicated enough, there is also a superstring-motivated VEP model, ssVEP, described
by Halprin and Leung, in hep-ph/9707407, where they say: "... neutrino oscillations that results from a model of
equivalence principle violation suggested recently by Damour and Polyakov as a plausible consequence of string
theory ... will take place through interaction with a long range scalar field of gravitational origin even if the neutrinos
are degenerate in mass. The energy dependence of the oscillation length is identical to that in the conventional
mass mixing mechanism. ... We therefore conclude there is the distinct possibility that the solar neutrino deficit may
be telling us about a nonuniversal scalar gravitational interaction rather than the existence of a neutrino mass
difference. This oscillation mechanism is phenomenologically distinguished from the conventional mass mixing
mechanism by providing a rationale for the possibility that effective neutrino mass differences pertinent to solar
neutrinos are small while true neutrino masses are orders of magnitude larger - with degeneracy protected by a family
symmetry. ...".

As Fogli et al, in hep-ph/9904248, say: "... An alternative, string-inspired VEP mechanism, leading to an energy
exponent n = -1 rather than n = 1, has been recently considered in [ Halprin and Leung, in hep-ph/9707407 ]. Its
phenomenology would be indistinguishable from the standard case, as far as nu_mu -> nu_tau oscillations are
involved. ...". (note that Fogli et al use a sign convention for the energy depenedence power law that is the opposite of that used by Adunas et
al, so that n = -1 as used by Fogli et al corresponds to the MSW mechanism).

Since, as Fogli et al say, the SuperKamiokande data cannot distinguish between MSW and ssVEP, some other
experiments will be needed to try to do so. Halprin and Leung suggest experiments to try to make direct measurements
of neutrino masses and to see if there exists neutrinoless double beta decay.

 

Experimental Uncertainties:

My skepticism about the conclusion of Fogli et al, in hep-ph/9904248, that the upward through-going muons UPmu at
SuperKamiokande exclude any energy power-law other than that of the MSW mechanism (and particularly their
exclusion of VEP and qVEP), is based in part on the paper hep-ex/9806038 entitled Measurement of the flux and
zenith-angle distribution of upward through-going muons in Kamiokande II+III, which paper contains the figure

in which the upper (solid) line corresponds to expectation of null Neutrino Oscillation, while the lower (dashed) line
corresponds to expectation of nu_mu <-> nu_tau Neutrino Oscillation. To my (statistically unsophisticated) eye, the
two lines don't look that much different.

 

Further, I am not even sure that we now have a full understanding of muon physics in the relevant energy range of
about 10 - 10^3 GeV. For example, consider the paper hep-ph/0106199, Attempts at Explaining the NuTeV

http://xxx.lanl.gov/abs/hep-ph/9707407
http://xxx.lanl.gov/abs/hep-ph/9904248
http://xxx.lanl.gov/abs/hep-ph/9707407
http://xxx.lanl.gov/abs/hep-ph/9904248
http://xxx.lanl.gov/abs/hep-ex/9806038
http://xxx.lanl.gov/abs/hep-ex/9806038
http://xxx.lanl.gov/abs/hep-ph/0106199
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Observation of Di-Muon Events, by Dedes, Dreiner, and Richardson, in which they say: "... The NuTeV Collaboration
has observed an excess in their di-muon channel ... The NuTeV Collaboration has searched for long-lived neutral
particles ... with mass ...[ at least ]... 2.2 GeV and small interaction rates with ordinary matter. They look for the decay
of the neutral particles in a detector which is 1.4 km downstream from the production point. They observe 3 mu-mu
events where they only expect to see a background of 0.069 +/- 0.010 events. The probability that this is a fluctuation
of this specific channel is about 8 x 10^(-5), which corresponds to about 4.6 sigma The probability for a fluctuation of
this magnitude into any of the di-lepton channels is about 3 sigma ...".

I am not going to try to explain the NuTeV results, just to say that I don't fully understand them, and I am not sure that
anybody else really does, either.

 

Neutrino Oscillation Experiments:

Karmen ( no 3-flavor neutrino oscillations observed )
LSND and MiniBOONE ( are LSND oscillation observations incorrect ? )
SupeKamiokande ( nu_e does oscillate )
Palo Verde ( nu_e does NOT oscillate to nu_mu )
Nomad ( for nu_tau mass > 1 eV, no nu_tau oscillations )

 

 

Experimental searches for 3-flavor Neutrino Oscillations have been conducted by the KARMEN experiment at the
neutron spallation facility ISIS of the Rutherford Appleton Laboratory. 800 MeV protons hit a beam-stop and produce
neutrons and pions. Negative pions are absorbed in the heavy target nuclei, whereas positive pions decay to produce
muons plus mu-neutrinos, and the muons decay to produce positrons plus mu-antineutrinos plus e-neutrinos. January
1998 KARMEN results show no evidence of oscillation.

 

According to Gary Feldman ( slide 10 of lecture slides for the August 2000 SLAC Summer Institute ) the LSND
experiment shows positive results for "...

nu(mu)bar -> nu(e)bar oscillation with dm^2 > 0.2 (eV/c^2)^2 ...".

LSND and MiniBOONE are discussed in the paper AN EXPERIMENTALIST'S VIEW OF NEUTRINO
OSCILLATIONS by Antonella de Santo, hep-ex/0106089, which paper says, in part:

"... The KARMEN detector ...[is]... located 17:5 m downstream the neutrino source (about half the LSND baseline) ...
the KARMEN2 result is compatible with the no-oscillation hypothesis ... the skeptical reader may find the LSND and
KARMEN2 results quite contradictory. However it has to be stressed that the two experiments have sensitivities which
peak at slightly different values of delta_m^2. Moreover, before any definitive conclusion can be drawn from the
various results, a combined analysis of all experimental data should be performed. This has been tried for LSND and
KARMEN, but only on subset of the collected data. In conclusion it is fair to say that no definitive answer has yet
been given to the LSND puzzle and that more experimental data is needed. ... The MiniBOONE experiment, which is
now being built at Fermilab, will address the LSND effect by searching for nu_mu -> nu_e oscillations in the same
region of parameter space. ... If oscillations occur with parameters compatible with LSND solutions, after one year of
running MiniBOONE should observe an excess of about 1500 nu_e events above background expectations, with a
significance of about 8 to 10 sigma. On the other hand, in case of null result, after two years of running MiniBOONE
should be able to completely exclude the entire LSND allowed region at 90% C.L. ... While both the solar and the

http://xxx.lanl.gov/abs/hep-ph/0106199
http://xxx.lanl.gov/abs/hep-ex/9801007
http://www.hepl.harvard.edu/~feldman/Lecture_1.pdf
http://www.neutrino.lanl.gov/LSND/
http://www.neutrino.lanl.gov/LSND/
http://xxx.lanl.gov/abs/hep-ex/0106089
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atmospheric neutrino deficit have been confirmed by more than one experiment, using different experimental
techniques, no other experiment has confirmed LSND observations. For this reason, given also the enormous impact
that accepting the LSND result would have on our understanding of sub-nuclear phenomena, with the introduction of a
light sterile neutrino, there is a tendency in the scientific community to adopt a "conservative" attitude and to exclude
LSND from most phenomenogical models and fits to neutrino oscillation parameters, until more solid experimental
data become available. ...".

 

According to an article by Phillip F. Schewe and Ben Stein in Physics New Update for 5 June 1998, the Bulletin
of Physics News of The American Institute of Physics:

"NEUTRINO OSCILLATION HAS BEEN DEMONSTRATED at the Super-Kamiokande lab in Japan to a higher
degree of certainty than in previous experiments. Neutrinos, weakly interacting elementary particles only detected for
the first time in 1956, are thought by some theorists to reside in a kind of schizoid existence; that is, a neutrino would
regularly transform (or oscillate) among several alternative neutrino states, each having a slightly different mass. Such
a theory would help to explain the apparent shortfall of neutrinos coming from the Sun. The oscillation proposition has
been tested using four neutrino sources: the Sun, Earth's atmosphere, reactors, and particle accelerators. Some tests find
tentative but ambiguous evidence for oscillation. Today, at the Neutrino '98 conference in Takayama, Japan, the Super-
Kamiokande collaboration (comprising 100 scientists from 23 institutions in Japan and the US) is announcing the most
exacting evidence yet for neutrino oscillation. They study neutrinos made when cosmic rays from outer space strike the
upper atmosphere. Some neutrinos, those made overhead above Japan, travel about 20 km or so before entering the
underground detector. Other neutrinos, those made in the atmosphere on the far side of the globe, have a travel path of
12,700 km into the detector. In either case, they create, among other things, a high energy electron or muon, which in
turn emits a telltale cone of light (Cerenkov radiation) observed by an array of thousands of photodetectors mounted in
a tank filled with pure water. Sorting events by electron neutrino or muon neutrino, by high energy or lower energy,
and by zenith angle (overhead approach or through the Earth), statistical evidence for oscillation becomes evident. A 1-
GeV muon neutrino seems to oscillate every few hundred miles. Four years ago, the same group, using a smaller
detector, reported preliminary evidence on the basis of 200 events (Physics Today, Oct 1994). The new report is based
on several thousands of events, and provides an approximate mass difference (the test cannot render any neutrino
species' mass directly) of about 0.07 eV. Because they are so numerous in the universe, neutrinos, with even a small
mass, might play an important role in the formation of galaxies. (See
http://www.phys.hawaii.edu:80/~jgl/nuosc_story.html, and Physics News, Neutrino Oscillation)"

 

With respect to the Super-Kamiokande demonstration of neutrino oscillation, the New York Times gave it major
coverage in a Friday, 5 June 1998, article by Malcolm W. Browne entitled

Elusive Subatomic Particle Has Mass, Scientists Report

The article stated "... The Super-Kamiokande experiments suggest that the difference between the masses of muon
nutrinos and other types of neutrinos is only about 0.07 electron volts (a measure of particle mass). This does not yield
a value of the masses themselves, only of the difference between those of muon neutrinos and other types. Although
the mass of the neutrino of any flavor must be small, Totsuka [Dr. Yoji Totsuka, leader of the coalition and director of
the Kamioka Neutrino Observatory] said, it may be several electron-volts, and if so, the overall gravitational effect on
the universe would perhaps be significant. ..."

The article did nto explicitly discuss the VEP neutrino oscillation model in which neutrinos can oscillate and still
remain massless.

It is interesting to note that

there was no actual measurement of neutrino mass, and that the mass difference that might be associated in some
models with the observed oscillation was only 0.07 electron volts, far smaller than the "several electon-volts" that

http://www.aip.org/enews/physnews/1998/split/pnu375-1.htm
http://www.phys.washington.edu/~superk/index.html
http://www.phys.washington.edu/~superk/index.html
http://www.aip.org/pt/
http://www.phys.hawaii.edu/~jgl/nuosc_story.html
http://www.aip.org/physnews/update/
http://www.aip.org/enews/physnews/1998/split/pnu375-1.htm
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might "perhaps" have a "significant" "overall gravitational effect on the universe".

Why was the headline and coverage so sensationalistic about neutrino mass? The next day, Saturday, 6 June 1998, the
New York Times had another major article by Malcolm W. Browne with this headline:

Finances Worry Neutrino Researchers

According to David Kestenbaum's article in Science (281 11 Sep 1998 pp. 1594 - 1595), "... Super-Kamiokande's
measurement pins down ... the difference in mass between [electron-type e-neutrinos and muon-type mu-neutrinos]
and so indicates only that one of them must have a mass of at least 0.07 electron volts ... earlier experiments had set an
upper limit, showing that the electron neutrino, for instance, must have a mass less than 1/30,000 of the electron's. ...".
Since the electron mass is about 0.511 MeV = 511 keV = 511,000 eV, the upper limit of the e-neutrino mass is
511,000 / 30,000 = 17 eV.

The Super-Kamiokande results are consistent with the e-neutrino being massless and with the mu-neutrino having a
mass of 0.07 eV, and also consistent with the VEP neutrino oscillation model in which neutrinos can oscillate and still
remain massless.

 

In hep-ex/0107009, Final Results from the Palo Verde Neutrino Oscillation Experiment, Boehm et. al. say: "... In
the experiment, the nubar_e interaction rate has been measured at a distance of 750 and 890 m from the reactors of
the Palo Verde Nuclear Generating Station ... There is no evidence for neutrino oscillation and the mode nubar_e -
> nubar_x was excluded at 90% CL for delta_m^2 > 1.1 x 10^(-3) eV^2at full mixing, and sin^2( 2 theta ) > 0.17 at
large delta_m^2 ... Our measurements, along with those reported by Chooz and Super-Kamiokande, excludes two
family nu_mu -> nu_e mixing as being responsible for the atmospheric neutrino anomaly reported by Kamiokande ...
recent data from Super-Kamiokande favor the nu_mu -> nu_tau oscillation channel over nu_mu -> nu_e ...".

 

In hep-ex/0106102, the NOMAD Collaboration says: "... The NOMAD experiment was designed in 1991 to search
for nu_tau appearance from neutrino oscillations in the CERN wide-band neutrino beam produced by the 450 GeV
proton synchrotron. ... the experiment is sensitive to differences of mass squares delta_m^2 > 1 eV^2 ... The
experiment was motivated by theoretical arguments suggesting that ... one expects a nu_mu mass of about 3 x 10^(-3)
eV and a nu_tau mass of about 1 eV, or higher. Furthermore, in analogy with quark mixing, neutrino mixing angles
were expected to be small. ... The analysis of the full NOMAD data sample gives no evidence for nu_tau
appearance. ...".
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Errata for some of my papers:
Table of Contents:

Higgs Scalar Mass is about 146 GeV
hep-ph/9512438
ALL PAPERS
hep-ph/9501252
hep-ph/9501252and hep-th/9403007
hep-th/9402003
hep-th/9302030
HISTORY of the BINOMIAL TRIANGLE

Before I read quant-ph/9806009,

To Enjoy the Morning Flower in the Evening -

What does the Appearance of Infinity in Physics Imply?

by Guang-jiong Ni of the Department of Physics, Fudan University, Shanghai 200433, P. R. China, and the related
paper hep-ph/9801264 by Guang-jiong Ni, Sen-yue Lou, Wen-fa Lu, and Ji-feng Yang,

I did not correctly understand the Higgs mechanism. Therefore, in my earlier papers I had wrongly stated that the D4-
D5-E6 model gives a Higgs scalar mass of about 260 GeV and a Higgs scalar field vacuum expectation value of about
732 GeV. I now see that my earlier values were wrong, and that the correct values under the D4-D5-E6 model
are a Higgs scalar mass of about 146 GeV and a Higgs scalar field vacuum expectation value of about 252 GeV.
The fault was not with the D4-D5-E6 model itself, but with my incorrect understanding of it with respect to the Higgs
mechanism.

My paper hep-ph/9512438, on the Rb and Rc Crises, should be disregarded because the experimental results on which
it was based have been superseded. Here is a brief discussion of the matter.

In ALL PAPERS, I have considered the Standard Model gauge group to be G=SU(3)xSU(2)xU(1), and have not
considered the distinction between it and the quotients U(3)xSU(2)=G/Z3 , SU(3)xU(2)=G/Z2, and
S(U(3)xU(2))=G/Z5.

Similarly, I have not considered the distinction between groups SU(3)xU(1) and U(3)=(SU(3)xU(1))/Z3 or

SU(2)xU(1) and U(2)=(SU(2)xU(1))/Z2 or

SU(4)xU(1) and U(4)=(SU(4)xU(1))/Z4.

For the purpose of studying color, weak, and electromagnetic gauge bosons as Lie algebra infinitesimal generators, my
errors should probably have no serious consequences.

Similarly, for the purpose of studying conformal gravity of SU(4) = Spin(6) or SU(2,2) = Spin(2,4), and its
relationship to the Higgs mechanism, my errors should probably have no serious consequences.

http://xxx.lanl.gov/abs/quant-ph/9806009
http://xxx.lanl.gov/abs/hep-ph/9801264
http://xxx.lanl.gov/abs/hep-ph/9512438
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What I probably should have done in all cases is to use the smallest group (which roughly amounts to specifying
which of the diagonal elements of the SU(n) corresponds to the U(1)). For details, see Group Structure of Gauge
Theories, by L. O'Raifeartaigh, Cambridge (1986).

The coset spaces used in calculating the force strength constants should remain the same, as each of the forces
considered alone would be represented by Spin(5), SU(3), SU(2), or U(1), respectively. In other words, the discrete
groups Zn would not change the geometric structures used to calculate the force strength constants.

In hep-ph/9501252 - Gravity and the Standard Model with 130 GeV Truth Quark from D4-D5-E6 Model using 3x3
Octonion Matrices, and in earlier papers, I have not made a proper distinction between the 4-dimensional associative
spacetime and the 4-dimensional coassociative internal symmetry space that come from the original nonassociative
octonionic 8-dimensional spacetime.

The two 4-dimensional spaces both have quaternionic structure, so it was easy to fail to make the proper distinction. It
is also easy to correct the error, by just reading "internal symmetry space" instead of "spacetime" every time context
shows it should be done.

The most important place in which this confusion occurs is in discussion of how gauge bosons "see" "spacetime"
(should be "internal symmetry space") when determining the volumes of compact symmetric spaces to be used in
calculating force strength constants.

In hep-ph/9501252 - Gravity and the Standard Model with 130 GeV Truth Quark from D4-D5-E6 Model using 3x3
Octonion Matrices, on page 99,

and

In hep-th/9403007 - Higgs and Fermions in D4-D5-E6 Model based on Cl(0,8) Clifford Algebra, on page 14,

I wrote v = 517.798 GeV

instead of v / sqrt(2) = 517.977 GeV.

Elsewhere in these papers (p. 89 and p. 8, respectively) I had calculated that v = 732.53 GeV.

hep-th/9402003 - SU(3)xSU(2)xU(1), Higgs, and Gravity from Spin(0,8) Clifford Algebra CL(0,8):

on page 8, Cl(0,6) should be R(8) instead of R(16) in a number of places
a typographical error of only $S_{8+}$ or $S_{8-}$ instead of $S_{8\pm}$. The correct 8-dim Lagrangian is:
$$ \int_{V_{8}} F_{8} \wedge \star F_{8} + \partial_{8}^{2} \Phi_{8} \star \partial_{8}^{2} \Phi_{8} +
\overline{S_{8\pm}} \not \! \partial_{8} S_{8\pm} + GF + GH $$

hep-th/9302030 - Hermitian Jordan Triple Systems, the Standard Model plus Gravity, and aE = 1/137.03608:

erroneously used $\times$ instead of $\oplus$ for the fermion spinor space. The correct full fermion space of
first generation particles and antiparticles is $S_{8+} \oplus S_{8\pm} = ({\bf{R}}P^{1} \times S^{7}) \oplus
({\bf{R}}P^{1} \times S^{7})$. It is the Silov boundary of the 32(real)-dimensional bounded complex domain
corresponding to the $Type V$ HJTS $E_{6}/(Spin(10) \times U(1)$
erroneously listed $SU(3)/SU(2) \times U(1)$, instead of $Spin(5)/SU(2) \times U(1) = Spin(5)/Spin(3) \times
U(1)$, as the $Type IV_{3}$ HJTS corresponding to the 6(real)-dimensional bounded complex domain on
whose Silov boundary the gauge group $SU(2)$ naturally acts. The corrected table is: The $Q$ and $D$

http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-th/9403007
http://mentor.lanl.gov/eprints/abstract/hep-th/9402003/list
http://mentor.lanl.gov/eprints/abstract/hep-th/9302030/list
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manifolds for the gauge groups of the four forces are:

\[
\begin{array}{|c|c|c|c|c|} 
\hline
Gauge & Hermitian & Type & m  
& Q  \\
Group & Symmetric & of & & \\
& Space & D & & \\  
\hline  
& & & & \\
Spin(5) & Spin(7) \over {Spin(5) \times U(1)}  
& IV_{5} &4 & {\bf R}P^1 \times S^4 \\
& & & & \\
SU(3) & SU(4) \over {SU(3) \times U(1)}  
& B^6 \: (ball) &4 & S^5 \\
& & & & \\
SU(2) & Spin(5) \over {SU(2) \times U(1)}  
& IV_{3} & 2 & {\bf R}P^1 \times S^2 \\
& & & & \\
U(1) & -  & - & 1  & - \\
& & & & \\
\hline
\end{array}
\]
 

HISTORY of the BINOMIAL TRIANGLE:

The Southern Song Chinese mathematician Yang Hui (1261 AD) is given credit in my home page for discovering the
Binomial Triangle known to Europeans as Pascal's Triangle. However, I have now (20 Jun 94) seen references to
earlier discovery of the Binomial Triangle:

1100-1109 AD: Jia Xien states the method of forming the Pascal triangle; the triangle was probably known
before his time. (from The Timetables of Science, A. Hellemans and B. Bunch, Simon and Schuster (1988))
ca. 1100-1180 AD: As-Samaw'al ibn-Yahya al-Maghribi wrote The Luminous Book on Arithmetic, which
contained an illustration of the Binomial Triangle up to order 11. He was the son of a Moroccan Rabbi. He
moved to Baghdad and coverted to Islam. He did not claim to have discovered the Binomial Triangle, but to
have gotten it from Al-Karaji, who in turn may have gotten it from another source. (from From One to Zero, G.
Ifrah, Penguin (1985) English translation of 1981 French book)
ca. 300-200 BC: The Jaina mathematician Halayudha has been given credit for discovering the Binomial
Triangle by John McLeish (The Story of Numbers, Fawcett Columbine (1991)). McLeish says that it should be
called the Meru-Prastera rule. Ernest G. McClain (The Myth of Invariance, Nicolas-Hays (1976)) says that
Halayudha was actually only explaining what Pingala had said about 200 BC, that the mathematical Binomial
Triangle represented Mount Meru, or Meru Prastara, the Holy Mountain, and could be used to describe the
number of forms of long or short syllables that can be formed from a given number of syllables. It seems likely
to me that the Binomial Triangle is actually very much older than about 200 BC, and that our discovery of
written records of it only (as of now) goes back that far.
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From Sets to Quarks:
Deriving the Standard Model plus Gravitation 
from Simple Operations on Finite Sets
by Tony Smith
 
is a 1997 paper (hep-ph/9708379) 
describing a TOE:  
the HyperDiamond Feynman Checkerboard model of physics. 

The Planck length is the fundamental lattice link scale in the D4-D5-E6-E7-E8 VoDou Physics model.

According to John C. Baez and S. Jay Olson in their paper at gr-qc/0201030:

"... Ng and van Dam have argued that quantum theory and general relativity give a lower bound delta L >
L^(1/3) L_P ^(2/3) on the uncertainty of any distance, where L is the distance to be measured and L_P is
the Planck length. Their idea is roughly that to minimize the position uncertainty of a freely falling
measuring device one must increase its mass, but if its mass becomes too large it will collapse to form a
black hole. ... Amelino-Camelia has gone even further, arguing that delta L > L^(1/2) L_P ^(1/2) ... Here
we show that one can go below the Ng-van Dam bound [ and the Amelino-Camelia bound ] by attaching
the measuring device to a massive elastic rod. ...

[ while the Ng-van Dam ] result was obtained by multiplying two independent lower bounds on delta L,
one from quantum mechanics and the other from general relativity, ours arises from an interplay between
competing effects. On the one hand, we wish to make the rod as heavy as possible to minimize the
quantum-mechanical spreading of its center of mass. To prevent it from becoming a black hole, we must
also make it very long. On the other hand, as it becomes longer, the zero-point fluctuations of its ends
increase, due to the relativistic limitations on its rigidity. We achieve the best result by making the rod just
a bit longer than its own Schwarzschild radius.

... Relativistic limitations on the rod's rigidity, together with the constraint that its length exceeds its
Schwarzschild radius, imply that zero-point fluctuations of the rod give an uncertainty delta L > L_P . ...".

Since the D4-D5-E6-E7-E8 VoDou Physics model is 
fundamentally a Planck Scale HyperDiamond Lattice 
Generalized Feynman Checkerboard model, 
it violates Lorentz Invariance at the Planck Scale, 
affecting Ultra High Energy Cosmic Rays. 

ABSTRACT:
 
From sets and simple operations on sets, 
a Feynman Checkerboard physics model is constructed 
that allows computation of force strength constants and 
constituent mass ratios of elementary particles, 
 
with a Lagrangian structure that gives a Higgs scalar
particle mass of about 146 GeV and a Higgs scalar
field vacuum expectation value of about 252 GeV, 
 
giving a tree level constituent Truth Quark ( top quark ) mass 
of roughly 130 GeV, which is (in my opinion) supported 
by dileptonic events and some semileptonic events. 
See 
http://www.innerx.net/personal/tsmith/TCZ.html 
 
Table of Contents: 
Chapter 1 - Introduction. 

http://xxx.lanl.gov/abs/hep-ph/9708379
http://math.ucr.edu/home/baez/README.html
http://arxiv.org/gr-qc/0201030
http://www.innerx.net/personal/tsmith/TCZ.html
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Chapter 2 - From Sets to Clifford Algebras. 
 
                 MANY-WORLDS QUANTUM THEORY.  
 
Chapter 3 - Octonions and E8 lattices. 
Chapter 4 - E8 spacetime and particles. 
Chapter 5 - HyperDiamond Lattices. 
Chapter 6 - Spacetime and Internal Symmetry Space. 
Chapter 7 - Feynman Checkerboards. 
Chapter 8 - Charge = Amplitude to Emit Gauge Boson. 
Chapter 9 - Mass = Amplitude to Change Direction. 
Chapter 10 - Protons, Pions, and Physical Gravitons. 
Appendix A - Errata for Earlier Papers. 
References.

The HyperDiamond Feynman Checkerboard model 
is a discrete model similar to 
the continuum structures of the D4-D5-E6-E7-E8 VoDou Physics model. 
Its natural Clifford algebra structure 
produces a Many-Worlds Quantum Theory. 
 
The model describes:

Our 4-dimensional Physical SpaceTime;
4-dimensional Internal Symmetry Space;
SU(3)xSU(2)xU(1) Gauge Bosons, Gravity, the Higgs Mechanism, and Complex Propagator Phase;
3 Generations of Musaka/Ganesha Fundamental Elementary Fermion Particles.

The Musaka/Ganesha Particles are NOT the Gaja/Ganesha Physical Electrons, Neutrinos, and Quarks, but are the
Musaka/Ganesha Virtual Sea and Valence Particles in the Gaja/Ganesha Compton Vortices that are the Physical
Electrons, Neutrinos, and Quarks. The Ganesha terminology is based on works of Sidharth, who described Physical
Elementary Particles as Compton Vortices.

Click Here to see motivation for the terminology Musaka, Gaja, and Ganesha.

Click Here to see my view of the relationships among

Musaka/Ganesha Fundamental Elementary Particles,

Gaja/Ganesha Physical Compton Vortex Elementary Particles,

Near Field Gaja/Ganesha Compton Vortex Phenomena, and

Far Field Gaja/Ganesha Compton Vortex Phenomena.

The structural basis of the HyperDiamond Feynman Checkerboard model 
is the 4-dimensional Hyperdiamond lattice. 

The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of
Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

The HyperDiamond Feynman Checkerboard model makes these tree level (quark masses are constituent masses)
predictions of particle masses and charges, with charges being given by their squares, the force strength constants.
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Particle Masses are calculated by using:

ratios of volumes of bounded complex homogeneous domains and their Shilov boundaries; and
combinatiorial relationships.

Force Strengths are calculated by using:

ratios of volumes of bounded complex homogeneous domains and their Shilov boundaries; and
mass factors for the weak force and gravity, which mass factors have a visualization (arising from e-mail
discussion with Dick Andersen): Gauge bosons are visualized as going from a source through a medium to a
target:

The weak force mass factor is related to the Higgs mechanism. The Higgs scalar field absorbs some of the
weak bosons as they go through the medium, thus weakening the weak force and producing the weaker
effective weak force that is observed by experiments;
The graviton by itself is long-range and massless, but virtual Planck-mass black holes in spacetime absorb
some of the gravitons as they go through the spacetime medium, thus weakening the gravitational force
and producing the weaker effective gravitational force that is observed by experiments;

 

 

Based on the given electron mass, 
all other particle masses in this diagram 
(the massless gluons are confined, 
the massless Spin(5) gravitons are confined, 
but the massless physical gravitons propagate) 
are calculated in the model:    
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Here is how the mass ratios work:

the electron / Truth quark mass ratio is fixed, as are the mass ratios of all fundamental fermions;
the Truth - antiTruth quark pair mass corresponds to the sum of the masses of the weak bosons W+, W-, and
W0;
the W0 / Z0 mass ratio is fixed, and the sum of the masses of the weak bosons W+, W-, and Z0 corresponds to
the Vacuum Expectation Value of the Higgs scalar field that transforms the W0 into the Z0;
the Planck mass is a condensation of fermion-antifermion pairs, somewhat like a pion condensate;
the SU(5) LeptoQuark X-bosons have a Vacuum Expectation Value corresponding to a decoherence /
condensate below the Planck mass.

It is interesting that

the ratio of the sum of the masses of the weak bosons W+, W-, and W0 to the sum of the masses of the first
generation fermions is 259.031 GeV / 7.508 GeV = 34.5007

which is very close to

the ratio of the geometric part of the Weak Force Strength to the Electromagnetic Fine Structure Constant is 0.253477 /
( 1 / 137.03608 ) = 34.7355.
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Based on the geometric part of the gravitational force being unity, the Relative Force Strengths of G (gravity), C (color
force), W (weak force) and E (electromagnetism) are calculated from the formulae:

alphaG = (1 / MG^2 ) ( Vol(MISG) )
                     ( Vol(QG) / Vol(DG)^( 1 / mG ))
 
alphaC = alphaS = ( 1 / MC^2 ) 
                  ( Vol(MISC) ) 
                  ( Vol(QC) / Vol(DC)^( 1 / mC ))

alphaW = ( 1 / MW^2 ) 
         ( Vol(MISW))
         ( Vol(QW) / Vol(DW)^( 1 / mW ))
 
alphaE = ( 1 / ME^2 ) 
         ( Vol(MISE) )
         ( Vol(QE) / Vol(DE)^( 1 \/ mE ))

------------------------------------------------------------

alphaG = (1 / MG^2 ) ( Vol(S4) )
                     ( Vol(RP1xS4) / Vol(DG)^( 1 / 4 ))

alphaC = alphaS = ( 1 / 1 ) 
                  ( Vol(CP2) ) 
                  ( Vol(S5) / Vol(B6)^( 1 / 4 ))

alphaW = ( 1 / MW^2 ) 
         ( Vol(S2xS2))
         ( Vol(RP1xS2) / Vol(DW)^( 1 / 2 ))

alphaE = ( 1 / 1 ) 
         ( Vol(T^4) )
         ( Vol(1) / Vol(1)^( 1 \/ 1 ))
 
------------------------------------------------------------

The results of the calculations are: 

electromagnetic fine structure constant = 1/137.03608;
 
weak force Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5); 
 
color force strength = 0.6286 (at 0.245 GeV);

By using the lowest order renormalization equation  
the running values of the color force strength are: 
color force strength = 0.167 (at 5.3 GeV);
color force strength = 0.121 (at 34 GeV); and
color force strength = 0.106 (at 91 GeV)
Color force strength calculation used Perturbative QCD.
If Nonperturbative QCD and other things are taken into account,
then the color force strength = 0.123 (at 91 GeV)

Based on the geometric part of the gravitational force being unity, 
all other force strengths 
(blue is weak force, red is color force, green is electromagnetism) 
in this diagram 
(horizontal axis is log(10) of energy in Gev) 
are calculated in accord with SU(5) Grand Unification:  
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the Higgs field vacuum expectation value is about 252 GeV; 
 

the Truth quark-antiquark t-tbar mass is 259.031 GeV, 
giving a Truth Quark mass of 129.5155 GeV,
usually rounded to 130 GeV; 
 

the sum of the masses of W+, W-, and W0 is 
80.326 + 80.326 + 98.379 = 259.031 GeV, 
usually rounded to 260 GeV; 
 
and  
the sum of the masses of W+, W-, and Z0 is 
80.326 + 80.326 + 91.862 = 252.514 GeV, 
usually rounded to 80 + 80 + 92 = 252 GeV. 
 

the fermion masses are
 
Me = 0.5110 MeV (assumed);
Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0;
Md = Mu = 312.8 MeV (constituent quark mass);
Mmu = 104.8 MeV;
Ms = 625 MeV (constituent quark mass);
Mc = 2.09 GeV (constituent quark mass);
Mtau = 1.88 GeV;
Mb = 5.63 GeV (constituent quark mass);
Mt = 130 GeV (constituent quark mass).
 

Kobayshi-Maskawa parameters come from
quark constituent masses and lepton masses:
 
               d                    s                     b
 
u            0.975               0.222         0.00249 - 0.00388 i
 
c           -0.222               0.974                0.0423
            -0.000161 i         -0.0000365 i
 
t            0.00698            -0.0418               0.999
            -0.00378 i          -0.00086 i
 
 
according to the following formulas:
 
phase angle d13 = 1 radian
sin(a) = [Me+3Mu+3Md] /Sqrt( [Me^2+3Mu^2+3Md^2] + [Mmu^2+3Mc^2+3Ms^2] )
sin(b) = [Me+3Mu+3Md] /Sqrt( [Me^2+3Mu^2+3Md^2] + [Mtau^2+3Mt^2+3Mb^2] )
sin(g') = [Mmu+3Mc+3Ms] /Sqrt( [Mmu^2+3Mc^2+3Ms^2] + [Mtau^2+3Mt^2+3Mb^2] )
sin(g) = sin(g') Sqrt( [Mmu+3Mc+3Ms] / [Me+3Mu+3Md] )
 

Weinberg Angle s2w = 0.235

 
Pions and Protons are 4-D versions of: 
 
Sine-Gordon Breathers made up of quark-antiquark pairs for pions; 
 
and 
 
Nontopological Solitons similar to tHooft-Polyakov monopoles 
made up of rgb quark triples for protons.
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The Planck mass is the mass of a condensate of pions at one point, 
and 
Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39);
 

HERE is a 1995 paper on the 4-dim HyperDiamond Feynman Checkerboard.
 

Here is some selected Truth Quark material,
in inverse chronological order.
 

Here is some 1984-1992 history of the Truth Quark.
 

 
The D4-D5-E6-E7 physics model emerges from bits 
just as it does from the points of 
Simplex Physics above the Planck Energy 
which is similar to its emergence 
from the arrows of quantum set theory 
and from the structure of Metaclifford algebras. 
 
 
The mathematical structures used in the D4-D5-E6-E7 model are 
much like the structures of: 
 
IFA              -  Cl(8) Clifford Algebra; 
Wei Qi           -  Spin(8) vector HyperDiamond lattice; 
I Ching          -  Spin(8) bivector gauge bosons; 
Tai Hsuan Ching  -  Spin(8) spinor fermions; 
Tarot            -  E6.    
 

 

Tony Smith's Home Page

......

http://xxx.lanl.gov/abs/quant-ph/9503015
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Tony Smith's Home Page

Segal's Conformal Theory
and

Conformal GraviPhotons
Complex SpaceTime
SpaceTime ShapeChanging
Using Hopf Structure for coherent GraviPhoton phenomena
Casimir Vacuum Energy Forces and Conformal GraviPhotons
Spheres, Rodin Coils, Kron, and Negative Permittivity
Quaternions and GraviPhotons
GraviPhoton Force Strength
Astrophysical Phenomena

Red Shift
MOND
Universe, Unispace, and Gravitationally Bound Domains

Pioneer Observations
Earth Experiments

Wavelets and the Conformal Group
Renormalization

Momentum Space
Linear and Angular Momentum

Radon Transforms
GraviPhotons and the Cosmological Constant
GraviPhotons and SU(5) GUT Monopoles
Mannheim Weyl Conformal Theory

Here are some Obituaries describing aspects of Segal's work, and references to current work of Alexander Levichev.

 

Casimir Vacuum and Conformal GraviPhotons:

Some comments and questions:  

Look at the Casimir effect between two large (=effectively infinite) parallel plane conducting plates.
Let the plates carry currents. How do currents in the plates affect the Casimir effect forces between the plates ?
Let the plates be superconductors, with currents.
Change the geometry from parallel plates to concentric spheres, with currents in the superconducting spheres.
Change the geometry still further, to nested 2-dim tori of the Conformal Hopf Fibration geometry of the 3-
sphere as shown in this Fig. 6-3 of vol. 2 of Penrose and Rindler.
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Note that two nearby nested 2-dim Conformal Hopf tori do NOT have concentric circular cross-sections:

How do currents in two nearby nested superconducting 2-dim Conformal Hopf tori affect the Casimir effect
forces between them ?
Can the Casimir effect produce currents in two nearby nested superconducting 2-dim Conformal Hopf tori that
flow along Clifford-Hopf circles (Clifford-Hopf torus (overhead) images from 3D-Filmstrip by Richard S. Palais):

If the inner Conformal Hopf torus is taken to be the innermost ring as shown in Fig. 6-3 of vol. 2 of Penrose and
Rindler

http://rsp.math.brandeis.edu/3D-Filmstrip
http://rsp.math.brandeis.edu/
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then would there be an induced current flow in the outer Conformal Hopf torus along Clifford-Hopf circles
?

 

Alastair Couper, in a web article, touches on relationships among

the Clifford-Hopf Circle Structure,
the Fibonacci sequence 1 1 2 3 5 8 13 21 ..., and
the Golden Ratio,

saying: "... Marko Rodin's ... vision ... in his book Aerodynamics ... was essentially a perception of a four dimensional
sphere, which becomes a complicated toroidal structure when projected into three dimensions. He also perceived a
mapping of an energy flow on the surface of this projected toroid. The Rodin coil is the best guess at this stage as to
how this original insight could be made in physical form. ...

... The details of the flow of energy are encoded in his Sunflower Map,

http://www.shaka.com/~kalepa/rodin.htm
http://www.geocities.com/ResearchTriangle/Lab/1135/rodin.html
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which is an elaborate numerological scheme rendered on the surface of the toroidal form. He expects strong
gravitational effects from a properly executed and powered winding. ...

... Marko begins with the sequence of powers of two: 1, 2, 4, 8, 16, 32, 64... .and turns this [numerologically by 64 =
6+4 = 10 = 1+0 = 1, etc] into a repeating pattern: 1, 2, 4, 8, 7, 5, 1, 2, 4, 8, 7, 5. The claim is that this doubling
sequence is seen in all life processes and throughout nature. ...".

Another sequence uses Clifford Periodicity, equivalent to a sequence 1, 2, 4, 8, 16, 32, 64, 128, 256=1 with periodicity
8 instead of Marko Rudin's periodicity 7.

It might be possible to reconcile the two sequence-approaches by using some ideas of Alastair Couper, who points out
that "... as has been pointed out by mathematician Jason Sharples ... cross addition of any number n, in base b, is
equivalent to the result of n mod(b-1) ... the column of cross added numbers [of the Fibonacci sequence]... will ...
repeat every 24 elements of the Fibonacci sequence, ad infinitum. In addition the elements of this repeated pattern
show an additional bipolar symmetry, whereby the sum of any element plus the element 12 places away always results
in 9. These relations are shown by plotting the 24 repeating elements on a wheel, bringing out the symmetries clearly:

http://www.shaka.com/~kalepa/numrolgy.htm
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... Marko Rodin has built a remarkable system based on the sequence which results from the cross addition of the
powers of two; 1,2,4,8,16,32,64..... becomes 1,2,4,8,7,5, 1,2,4,8,7,5 ..... ad infintum. The numbers 3,6,9 have a special
place in his system, which need not be detailed here. Basically, what he claims is that a very basic energy form in
nature relies on three elements: one binary doubling sequence of 1,2,4,8,7,5..., another doubling sequence going in the
opposite direction 5,7,8,4,2,1,...., and a sequence of 3,9,6,6,9,3,3,9,6,6,9,3..... ... When the previous wheel figure is
inspected for Rodin's archetypal 'doubling circuits' and 3,6,9 'gap circuit', we find that they are indeed there:

... One can go on further, and do this same procedure over from the beginning, but starting with any two ascending
numbers (instead of 1,1 in the standard Fibonacci sequence). The resulting symmetries and configurations will be
essentially the same as shown here. In addition, one can use Theon's demonstration (which is similar to the Fibonacci
sequence, but gives the square root of two) and obtain these same patterns. ...".

http://www.shaka.com/~kalepa/numrolgy.htm
http://www.shaka.com/~kalepa/numrolgy.htm
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It seems to me that Alastair Couper's approach indicates that

Rodin's sequence may be related to the symmetry of the 24-dimensional Leech Lattice and
the Clifford sequence is related to the Clifford algebra Cl(8).

Perhaps it is significant that the 8-dimensional vectors of 256-dimensional Cl(8) are isomorphic to its 8-dimensional
+half-spinors and to its 8-dimensional -half-spinors, all three of which have total dimension 8+8+8 = 24, which
correspond to the 24 vertices of the 24-cell root vector diagram of the 24+4=28-dimensional Cl(8) bivector Lie algebra
Spin(8), whose outer triality automorphisms are the isomorphisms among vector and + and - half-spinors, and all of
this is fundamental to the D4-D5-E6-E7-E8 VoDou Physics model, including the geometry of MacroSpace as related
to 24+2=26-dimensional bosonic string theory with Monster symmetry and an extension to an M-theory related to the
24+3=27=dimensional Jordan algebra J3(O).

 

A version of a Rodin coil was used by J. L. Naudin in his B-Field Torsion Generator.

 

Spheres, Rodin Coils, Kron, and Negative Permittivity:

There are 3 parallelizable spheres: S1, S3, and S7. Penrose and Rindler, in Spinors and Spacetime, volume 1, (Cambridge
1986) vol. 1, p. 199, say: "... The (local) condidtion for a basis da to be holonomic is [da, d1] = 0, [,] being the Lie bracket
operation ...", so I want to look at the Lie bracket product on those spheres.

On the 1-sphere S1, which is isomorphic to the abelian Lie group U(1), we have [x,y] = 0 for all x and y in S1, so S1
is holonomic and not a good example of anholonomy/nonholonomy.

On the 3-sphere S3, which is isomorphic to the abelian Lie group SU(2) = Spin(3), we have [x,y] =/= 0 for some x and
y in S3, so look at S3. As Penrose and Rindler, in Spinors and Spacetime, volume 1, (Cambridge 1986) vol. 1, p. 199, say: "... Many
more manifolds admit globally defined non-holonomic bases than admit globally defined holonomic ones. (An
example is S3 ...) ...". So, let's take S3 as a concrete example.

What is the structure of S3, and for which x and y is [x,y] =/= 0 ? Since S3 = SU(2) = Spin(3) is the double-cover of
3-dim rotations, you can see that any element x of S3 has two parts:

an axis of rotation (directed half-line ray) and
the magnitude of the rotation, which is the number of degrees/radians through which the rotation goes.

The set of all axes of rotation corresponds to the points of a 2-sphere in 3-space.

The set of all magnitudes of rotations about a given axis corresponds to the points of a 1-sphere S1, which is the group
of rotations in 2-dim space, or U(1).

Therefore, S3 is made up of S2 and S1. Topologically, S3 is constructed in accord with the Hopf fibration S3 / S1 =
S2.

I stopped with S3 as an example, and did not go on to the 7-sphere S7. For S7, we also have [x,y] =/= 0
for some x and y in S7. However, the bracket product on S7 does NOT satisfy the Jacobi identity, so S7
(although it is parallelizable) is NOT a Lie algebra. If you want to make a Lie algebra out of the bracket
product structure of S7, you have to realize that the base point of the tangent space DOES matter. You
then have to expand S7 to 28-dim Spin(8) to take account of base point dependence and form a Lie
algebra. One way to see why S3 is a Lie group and S7 must be expanded is that S3 is the unit sphere of

http://www.shaka.com/~kalepa/numrolgy.htm
http://jnaudin.free.fr/
http://jnaudin.free.fr/html/magvtx.htm
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quaternion space, and quaternions are associative, while S7 is the unit sphere of octonion space, and
octonions are non-associative (but they are alternative).

I think that the Hopf fibration S3 / S1 = S2 is not just a fancy math example, but is a geometric picture of the type of
physical arrangement you need to get engineering results such as those discussed by Jack Sarfatti, who said "... My
primary objective here is to ... engineer with rotating superconducting machines, perhaps using ideas from Gabriel
Kron for example. ...".

Since I don't have any of Kron's papers, I looked up some stuff about him on a web page that says:

"... To see how really complex are the actions in motors and generators, the reader is referred to the work
of Gabriel Kron, possibly the greatest U.S. nonlinear electrical scientist of all time. Even full general
relativity _ which Kron rigorously applied to rotating electrical machines _ still falls short of what is
needed. E.g., the technical reader might wish to peruse his "Four abstract reference frames of an electric
network." IEEE Transactions on Power Apparatus and Systems, PAS-87(3), Mar. 1968, p. 815-823.
Electrical engineers often treat their stationary networks, rotating machines, and microwave electronic
devices as a collection of impedance elements Z without decomposing Z into its RLC components. Kron
shows that a lumped or distributed impedance network, surrounded by its own electromagnetic field, is
actually the sum of four different types of multidimensional networks:

(1) the well-studied 1-network of branches in which the currents flow,
(2) a 0-network formed by all the point generators,
(3) a 2-network of equipotential surfaces that pass through the generators perpendicularly to the
branches, and
(4) a 3-network composed of three-dimensional impedance blocks surrounding the branches.

Thus the topological structure of a stationary or rotating, electric or electronic network is neither a graph
nor a polyhedron, but a so-called fiber bundle over a non-Riemannian manifold. ...".

I think that the basic example of the fiber bundle structure used by Kron may be the Hopf fibration S3 / S1 = S2
where:

the 1-network corresponds to the S1 = U(1) Clifford-Hopf circles;
the 2-network correponds to the S2 sphere of rotation axes; and
the 3-network corresponds to a part of the 3-sphere S3 that is a bunch of layered nested tori, such as used in
Naudin's version of the Rodin coil.

You can combine a bunch of 3-sphere S3 structures to make more complicated structures, effectively using S3
structures as building blocks,

just as

you can combine a bunch of S3 = SU(2) = Spin(3) = Sp(1) to make ANY semi-simple Lie algebra.

 

Jack Sarfatti said "... I am thinking of engineering applications, when the ... [non-holonomic torsion gaps] ... are maybe
meters in size which is OK if the radii of elastic curvature are millions of kilometers, ...".

However, I think that maybe you don't need huge radii to get meter-size non-holonomic torsion gaps, because if you
think of the Lie bracket of rotations, which is what you have in S3 because of the S2 in the Hopf fibratioon, you can
get a bracket product, or gap, that is on the same order of magnitude size as the two rotations whose product you are
taking, so, with an S3 machine such as a Rodin coil, the gap can be roughly the same size as the Rodin coil machine
itself, and you may be able to get a meter-size effect with a meter-size machine.

http://www.well.com/user/sarfatti/
http://www.virtualtimes.com/writers/bearden/mageng/foot1.htm
http://jnaudin.free.fr/
http://jnaudin.free.fr/html/magvtx.htm
http://www.well.com/user/sarfatti/
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As to fabrication of materials that might be useful in S3 machines, a UCSD web page describes "... a new class of
composite materials with unusual physical properties ... If these effects turn out to be possible at optical frequencies,
this material would have the crazy property that a flashlight shining on a slab can focus the light at a point on the other
side ... Underlying the reversal of the Doppler effect, Snell's law, and Cerenkov radiation ... is that this new material
exhibits a reversal of one of the "right-hand rules" of physics which describe a relationship between the electric and
magnetic fields and the direction of their wave velocity. ... The composite constructed by the UCSD team ... was
produced from a series of thin copper rings and ordinary copper wire strung parallel to the rings. ... The idea for the
new composite ... building on the work of John Pendry of Imperial College, London. In 1996, Pendry described a way
of using ordinary copper wires to create a material with the property physicists call "negative electric permittivity." ...
Pendry also recently suggested a way of using copper rings to make a material with negative magnetic permeability at
microwave frequencies. ...". One paper by Pendry (and co-authors), specifically describing arrays of metallic cylinders,
is cond-mat/9804195.

In cond-mat/9807022, Arriaga, Ward, and Pendry say:

"... In recent years, there has been much interest in artificially structured dielectrics, otherwise known as
photonic crystals ... [with structure] ... on the scale of the wavelength of light. ... [These] materials promise
new and exciting optical properties based on the novel dispersion relationships ... induced by the periodic
structure. There is a strong analogy here with semiconductor physics, where band gaps in the dispersion
relationships for electrons play a key role in determining the electronic properties. ... Conceptually, the
problem reduces to solving Maxwell's equations ... where the photonic structure may be introduced either
through the electric permittivity ... or, less commonly, the magnetic permeability ... As in the electronic
case computation times for traditional schemes, such as plane wave expansions, scale as N^3 , where N is
proportional to the size of the system. ... The optimum scaling possible is clearly O(N) - the time taken to
define the problem or to look at the answer! Chan etal. showed it is possible to realize this optimal scaling
by working in real space and in the time domain, provided that the resulting equations are local in space
and time. ... Chan's method was not a new idea but had been known for some time to the electrical
engineering community as the finite difference time domain (FDTD) method ... there is a problem with ...
FDTD. In the time domain, it is not obvious how to deal with a frequency dependent dielectric permittivity
... Earlier calculations using the transfer matrix method show huge enhancements of local fields in
nanostructured arrays of metal cylinders or spheres ... The electrical engineering community have known
about this problem for some time and progress has been made towards solving it ... we treat metallic
systems exhibiting a simple plasmon pole ... and we argue that our methods can be extended to treat more
complex forms of dispersion. ... The poles have a simple interpretation of internal electromagnetically
active modes which can absorb energy. Many inverse dielectric functions are well approximated by a sum
over poles, particularly where the poles lie off the real axis and therefore give rise to rather broad structure
... For the two dimensional case we calculate the photonic band structures for a system consisting of an
infinite array of parallel, metal rods of square cross-section, embedded in vacuum. ... The key features of
these results are the low frequency cut-off in the E-polarized bands and the very flat bands at around the
plasma frequency in the H-polarization. The cut-off is caused by the collective motion of electrons
screening the electric field parallel to the rods, below some effective plasma frequency determined by the
filling fraction. The at bands are caused by the resonant modes of the individual rods, excited by the
electric field perpendicular to the rods. ...".

In cond-mat/9802259, Antonoyiannakis and Pendry say:  

"... We are particularly interested in calculating forces on nanostructures. Our findings confirm that a body
reacts to the EM field by minimising its energy, i.e. it is attracted (repelled) by regions of lower (higher)
EM energy. When travelling waves (of real wavevector) are involved, forces can be additionally
understood in terms of momentum exchange between the body and its environment. However when
evanescent waves (of complex wavevector) dominate, the forces are complicated, often become attractive
and cannot be explained by means of real momentum being exchanged. We have studied the EM forces

http://ucsdnews.ucsd.edu/newsrel/science/mccomposite.htm
http://xxx.lanl.gov/abs/cond-mat/9804195
http://xxx.lanl.gov/abs/cond-mat/9807022
http://xxx.lanl.gov/abs/cond-mat/98072259


Segal Conformal Physics and GraviPhotons

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SegalConf2.html[4/16/18, 1:39:21 AM]

induced by a laser beam ona crystal of dielectric spheres of GaP. We observe effects due to the lattice
structure, as well as due to the single scattering from each sphere. In the former case the two main features
are a maximum momentum exchange (and largest forces) when the frequency lies within a band gap; and
a multitude of force orientations when the Bragg conditions for multiple outgoing waves are met. In the
latter case the radiation couples to the EM eigenmodes of isolated spheres (Mie resonances) and very sharp
attractive and repulsive forces occur. Depending on the intensity of the incident radiation these forces can
overcome all other interactions present (gravitational, thermal and Van der Waals) and may provide the
main mechanism for formation of stable structures in colloidal systems. ...".

In cond-mat/9805375, Garcia-Vidal, Pitarke, and Pendry say:

"... We analyse from a theoretical point of view the optical properties of arrays of carbon nanotubes filled
with silver. Dependence of these properties on the different parameters involved is studied using a
Transfer Matrix formalism able to work with tensor-like dielectric functions and including the full
electromagnetic coupling between the nanotubes. ... Enhancements of up to 10^6 in the Raman signal of
molecules absorbed on these arrays could be obtained. ... Very localised surface plasmons, created by the
electromagnetic interaction between the capped silver cylinders, are responsible of this enhancing ability.
... Very recently it has been possible to fill carbon nanotubes with a coinage metal like silver, using
capillary forces. On the other hand, bulk alignment of nanotubes has been also reported using different
techniques. In these ordered arrays the carbon nanotubes form very close-packed structures. ...".

 

Jack Sarfatti comments: "... Will the negative electric permittivity and permeability persist in the superconducting
state. What does negative electric permittivity do to the Coulomb barrier against fusion of nuclei for example.
Coulomb energy barrier ~ qQ/permittivity r So will like charges attract in a medium with negative permittivity
dielectric screening? This will remove the repulsive Coulomb barrier completely, in fact, the colliding positively
charged deuterium ions will attract forming helium with the release of fusion energy at room temperature. Is this
correct? ... Also a plasma should explode if its permittivity makes a phase transition from positive to negative. Metals
should explode as well? ...".

 

I comment that:

similar structures might be useful in Casimir Effect Vacuum Engineering,
Rodin coil structures might be used in addition to spheres, rods, and cylinders.

A useful configuration of Rodin coils might be

4 Rodin Coils arranged in the geometry of a Fuller Vector Eqilibrium Cuboctahedron as in an
Unconventional Unispace Earth Experiment.

 

 

Wavelets and the Conformal Group

Gerald Kaiser, in A Friendly Guide to Wavelets (Birkhauser 1994), says:

"... Maxwell's equations for electromagnetic waves and the wave equation for acoustic waves ... are invariant
under the group of conformal transformations of space-time, which includes dilations and translations - the

http://xxx.lanl.gov/abs/cond-mat/9805375
http://www.well.com/user/sarfatti/
http://www.mathsoft.com/wavelets.html
http://www.wavelets.com/
http://www.birkhauser.com/cgi-win/ISBN/0-8176-3711-7
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basic operations of wavelet analysis - as a subgroup. ... the conformal group ... SU(2,2) ... here ... denoted by C.
... [is] ... a 15-dimensional Lie group ... A study of the action of SU(2,2) on solutions of Maxwell's equations has
been made by ... Ruhl ... Distributions on Minkowski space and their connection with analytic representations of the
conformal group, Commun. Math. Phys. 27 (1972), 53-86. ... The wavelet analysis of electromagnetics is based
entirely on the homogeneous Maxwell equations. Acoustic waves ... obey the scalar wave equation, which has ... its
symmetry group the same conformal group C. ... the two analyses are just different representations of C. ...

... All the physical wavelets [of electromagnetism or acoustic waves] in any representation can be obtained from
a single "reference wavelet" by conformal space-time transformations, just as one-dimensional wavelets can all
be obtained as dilations and translations of a single "mother wavelet". ...

... the physical wavelets PSIz, which are solutions of the homogeneous Maxwell and wave equations, naturally split
into two parts:

one is an incoming wavelet PSI-z that gets absorbed (or detected) and
the other is an outgoing wavelet PSI+z that gets emitted just when the incoming wavelet is absorbed.

This splitting is far from trivial, because of the analyticity constraints. Neither PSI-z nor PSI+z are global solutions of
the homogeneous equation. Rather, they each solve the corresponding inhomogeneous equation, and the source terms
are "currents" given by one-dimensional wavelets ... That establishes a deep connection between the physical
wavelets and a certain special class of one-dimensional wavelets, and therefore between the wavelet analysis of
physical waves and that of communication signals. ...

... It is possible to begin with C and construct ... a Hilbert space H consisting of solutions of Maxwell's equations. ... as
a representation space for C, where conformal transformations act as unitary operators ...

... In Fourier analysis, the group consists of translations ... The (unnormalizable) "frame vectors" ... in Fourier
analysis are parameterized only by frequency ...
... In windowed Fourier analysis, it is the Weyl-Heisenberg group W consisting of translations, modulations,
and phase factors ... the frame vectors ... of windowed Fourier analysis are parameterized by frequency and
time ...
.... In ordinary wavelet analysis, it is the affine groups A consisting of translations and dilations ... the frame
vectors ... of ordinary wavelet analysis are parameterized by scale and time ...
... Since the conformal group C contains A ... its frame vectors will be seen to be electromagnetic pulses ... in
a complex space-time domain T ... having eight real parameters.

... the real space-time point ... (x,t) represents the focal point ... prior to t ... [it] converges toward the
space point x ... at later times it diverges away from x. At time t ... [it] is localized around x
... the imaginary space-time vector ... (y,s) ... must be causal ... y < c |s|, where c is the speed of light ... v
= y / s is the velocity of the center ... and |s| is the time scale (duration) ... Equivalently, c |s| is the spatial
extent ... at its time of localization t. The sign of the imaginary time s is interpreted as the helicity ...
which is related to its polarization. ...

... We define a Hilbert space H of ... solutions by integration over the light cone in the Fourier domain. ... the analytic-
signal transform (AST) ... extends any function or vector field from Rn to Cn, and we call the extended function
the analytic signal of the original fundtion. the analytic signal of any solution in H is analytic in a certain domain T
in C4, the causal tube. ...

... If ... g in C ...[is in] ... E ... the ... subgroup of C ... of space translations and scalings acting on real space-time ... E
is invariant under space rotations but not time translations, Lorentz transformations or special conformal
transformations ... nothing new results ...

... If g is a time translation, then the wavelets parameterized by gE are all localized by at some time t =/= 0 rather
than t = 0. ...

... If g is a Lorentz transformation, then gE is "tilted" and all the wavelets with z in gE have centers that move
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with a uniform nonzero velocity rather than being stationary. ...

... if g is a special conformal transformation, then gE is a curved submanifold of T and the wavelets
parameterized by gE have centers with varying velocities. ... the .. special conformal transformations, which form a
four-parameter subgroup. ... begin with the space-time inversion J : x -> x / x.x ... If translations are denoted by Tb x =
x + b, then special conformal transformations are compositions Cb = J Tb J ... Since Cb is nonlinear, it maps flat
subsets in R4 into curved ones. ... Cb maps flat surfaces in space at time zero to curved surfaces in the same space. ...
for some different choices of b, Cb can be interpreted as boosting to an accelerating reference frame ... all conformal
transformations are nonsingular on T. ...".

There exist Electromagentic and Acoustic SuperLuminal X Waves.

At different levels in the D4-D5-E6-E7 physics model there are at least 5 types of conformal transformations:

D3=Spin(2,4)=SU(2,2) is conformal group over D2
D3/(D2xU(1)) is 4 Translations and 4 Conformal Transformations.

D4=Spin(2,6) is conformal group over D3
D4/(D3xU(1)) is 12 gauge bosons of SU(3)xSU(2)xU(1).
D3=Spin(2,4) contains Spin(2,3) anti-de Sitter group,

which produces gravity by MacDowell-Mansouri mechanism, and
contains 4 Conformal Transformations and
1 Scale transformation
for Higgs symmetry breaking and mass generation.

U(1) is complex phase of propagators.
D5=Spin(2,8) is conformal group over D4

D5/(D4xU(1)) is complex 8-dim spacetime.
E6 is conformal group over D5

E6/(D5xU(1)) is complex 16-dim 1st generation fermions.
There is only 1 copy of J3(O)o in E6.
The 26-dim J3(O)o in E6 corresponds to the single octonion
that represents 1st-generation fermions.

E7 is conformal group over E6
E7/(E6xU(1)) is 2 copies of J3(O)o plus SU(2)/U(1).
There are 3 copies of J3(O)o in E7.
The two algebraically independent copies of J3(O)o
in E7 correspond to the pairs of octonions
that represent 2nd-generation fermions.

At each level of Conformal Structure, Physical Wavelets provide a connection between the World of Physics and the
World of Information.

The Geometry of those connections is that of Bounded Complex Domains. A good introductory paper is Conformal
Theories, Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains, by R. Coquereaux and
A. Jadczyk, Reviews in Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web
as a 1.98 MB pdf file. See also Lie Balls and Relativistic Quantum Fields, by R. Coquereaux, Nuc. Phys. B (Proc.
Suppl.) 18B (1990) 48-52 and Born's Reciprocity in the Conformal Domain, by A. Jadczyk, in Z. Oziewicz et al. (eds),
Spinors, Twistors, Clifford Algebras and Quantum Deformations, 129-140 (Kluwer 1993).

The relevant Complex Structure can be seen in such physical concepts as Momentum Space; Position-Momentum
Complementarity, Type IV(2) Domains, Hyperspace, Black Holes, and Conformal SpaceTime.

 

 

http://www.cpt.univ-mrs.fr/~coque/
http://www.cassiopaea.org/
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
http://www.cpt.univ-mrs.fr/~coque/
http://www.cassiopaea.org/
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Since the Conformal Transformations include Dilatation Scale Transformation, physics models based on Conformal
Transformations, such as

the D4-D5-E6-E7 model, have natural Renormalization Structure.

Not only does the D5-D4 structure with Spin(8) gauge group have conformal structure over 8-dim spacetime,

but

gravity has conformal structure over 4-dim spacetime, because you get gravity by starting with a gauge theory of
the 15-dimensional conformal group whose Euclidean version is Spin(6) and then gauge-fix the 5 conformal degrees of

freedom to restrict it to the 10-dim anti-deSitter group and then use the MacDowell-Mansouri mechanism to get
gravity,

and

the standard model groups of SU(3 )x SU(2) x U(1) are compatible with conformal structure over 4-dim
spacetime, because each of them is a subgroup of SU(4) = Spin(6).

 

Wavelet-induced renormalization group for the Landau-Ginzburg model has been described by C. Best in hep-
lat/9909151, saying: "... The scale hierarchy of wavelets provides a natural frame for renormalization. ... A
wavelet expansion can be used to derive the properties of the Landau-Ginzburg model and its nontrivial
renormalization flow even in a rather simple approximation. The crucial features we have made use of are scaling and
self-similarity of the basis and locality of the basis functions. They enabled us to focus on the fluctuation strengths at
different scales as the quantities of interest that govern the phase transition. The effective free energy of the system
exhibits in a minimal way the coupling between different scales. ...".

A book entitled Wavelets and Renormalization (World, 1999) has been written by G. Battle.

 

Momentum Space

is useful for calculations, but I consider that

SpaceTime configuration space is fundamental; and
Momentum Space is a secondary calculationally useful structure.

J. J. Sakurai, in Modern Quantum Mechanics (Benjamin/Cummings 1985), says: "... There is ... a complete symmetry
between x and p ... which we can infer from the canonical commutation relations. Let us now work in the p-basis, that
is, in the momentum representation. ... the position-space wave function is related to the momentum-space wave
function ... This ... is just what one expects from Fourier's inversion theorem. ... the mathematics ... somehow
"knows" Fourier's ... transforms. ... an extremely well localized (in the x-space) state is to be regarded as a
superposition of momentum eigenstates with all possible values of momenta. Even those mometum eigenstates
whose momenta are comparable to or exceed mc must be included in the superpositon ... It turns out that the
concept of a localized state in relativistic quantum mechanics is far more intricate because of the possibility of
"negative energy states", or pair creation ...". Sakurai also says, in Advanced Quantum Mechanics
(Benjamin/Cummings 1967):"... the wave function for a well-localized particle contains, in general, plane-wave
components of negative energies. ...".

In the D4-D5-E6-E7-E8 VoDou Physics model, Position-Momentum Complementarity is related to Clifford Algebra

http://xxx.lanl.gov/abs/hep-lat/9909151
http://xxx.lanl.gov/abs/hep-lat/9909151
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Bit Duality.

The relevant Complex Structure can be seen in such physical concepts as Type IV(2) Domains, Hyperspace, Black
Holes, Wavelets, and Conformal SpaceTime.

 

If you use Wavelet Transforms

instead of ordinary Fourier Transforms, you might avoid some of the difficulties of the conventional Momentum Space
construction and also have a natural Dilatation Scale Transformation Renormalization Group structure.

In conventional Lorentz physics, translations are distinct from rotations, so that Linear Momentum and Angular
Momentum are both separately conserved, and Linear Momentum and Angular Momentum cannot be
converted into each other.

With Conformal Transformations,

Linear Momentum and Angular Momentum can be converted into each other.

In nlin.PS/0006047, Garcia-Ripol, Perez-Garcia, Krolikowski, and Kivshar say: "... We study the scattering properties
of optical dipole-mode vector solitons recently predicted theoretically and generated in a laboratory. We demonstrate
that such a radially asymmetric composite self-trapped state resembles "a molecule of light" which is extremely
robust, survives a wide range of collisions, and displays new phenomena such as the transformation of a linear
momentum into an angular momentum, etc. We present also experimental verifications of some of our predictions.
...".

 

 

Radon Transforms are generalizations of Fourier Transforms.

Sigurdur Helgason, in Geometric Analysis on Symmetric Spaces (AMS 1994), describes Radon Transforms, saying:

"... let

G be a connectged semisimple Lie group with finite center,
X = G / K the associated symmetric space where K is a maximal compact subgroup of G.
Let G = K A N be an Iwasawa decomposition ... [ K compact, A abelian, N nilpotent ] ...
let M denote the centralizer of A in K,
let W denote the Weyl group ... and |W| its order ...
B = K / M is identified with the set of all Weyl chambers ... K acts transitively on the set of all Weyl chambers
...

Given x in X, b in B there exists a unique horocycle passing through x with normal b. ...

Given a horocycle h and a point x in h there exist exactly |W| distinct horocycles passing through x with tangent space
at x equal to h_x. ...

Each horocycle is a closed submanifold of X ... The group G acts transitively on the set of horocycles in X. The
subgroup of G which maps ... [a] horocycle ... into itself equals M N. ...

http://xxx.lanl.gov/abs/nlin.PS/0006047
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The set of horocycles in X with the differentiable structure of G / M N ... is ... the dual space of X and denoted by Z ...
Horocycles are classical objects for hyperbolic spaces Hn and are considered ... [by] Gelfand and Graev ... as orbits of
the conjugates of the nilpotent group N. ...

[ a useful nilpotent group in physics is the Heisenberg group

while a useful compact group in physics is the Gauge group ]

X and Z have the same dimension and show many analogies reminiscent of the duality between points and
hyperplanes in Rn. ...

the coset space G / M N is not symmetric in general ... it does possess curves resembling geodesics. ...

the case of bounded symmetric domains D. A harmonic function on D which is continuous on [the closure of] D has a
Poisson integral representation involving the Shilov boundary S(D) ... [let * denote dual space] ... For a polydisk G* /
K* = D* the Shilov boundary is the product B* of the (circle) boundaries. ...".

 

In his review (Bull. A.M.S. 32 (1995) 441-446)) of Helgason's book Geometric Analysis of Symmetric Spaces (AMS
1994), Francois Rouviere asks a question: "...

What are ... natural substitutes for the Euclidean lines in the hyperbolic unit disk X = H2 = SU(1,1) / SO(2) ?

first answer: take as Z the set of all geodesics of X (circles orthogonal to the unit circle). The corresponding Radon
transform may be called a generalized X-ray transform, recalling ... the mathematical theory of tomography ...

A second answer is: take Z as the set of all horocycles of X, that is, the "wave surfaces" orthogonal to a "parallel beam
of rays" (geodesics meeting at infinity on the unit circle). The horocycles are thus all circles inwardly tangent to the
unit circle.

Both settings are considered in the book ... Helgason deals with the following Radon transforms:

integration over k-dimensional totally geodesic submanifolds in a space with constant curvature: Rn, Hn, Sn
("geodesic transform");
Radon transform for Grassmannians, wiht a specific incidence relation between p-planes and q-planes in
R(p+q+1);
Poisson intergrals for bounded domains: for example, if G = SU(1,1) acting on the complex plane and if K and
H are the isotropy subgroups of the points 1 and 0 respectively, then X is the unit circle, Z is the unit disk, and
Rf is the classical Poisson integral of f;
integration over horocycles in a Riemannian symmetric space of the noncompact type ("horocycle transform") ...

... when dim X < dim Z and the range of R can be characterized as the kernel of a certain differential operator on Z ...
This extends the Poisson integral example ... where X is the circle, Z is the disk, and the range of R is known to be the
kernel of the Laplace operator on the disk. ...

... The Fourier transform ... on a Riemannian cymmetric space of the noncompact type X = G / K ... is ...

f^(l,b) = INTEGRAL(X) f(x) exp( - i l + r , A(x,b) dx .

It is inverted by

f(x) = INTEGRAL(a*xB) f(x) exp( - i l + r , A(x,b) ) | c(l) |^(-2) dl db .

... as a function of x, the exponential is an eigenfunction of all G-invariant differential operators on X ...
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Horocycles are ... level surfaces of A(x,b) for fixed b ...

the Plancherel measure | c(l) |^(-2) dl db involves Harish-Chandra's celebrated, and explicitly known, c-function. ...

the Poisson kernel for the unit disk is an exponential of the function A(x,b) ...".

 

 

Tony Smith's Home Page ......
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Tony Smith's Home Page

ET and UFO
If there are ET, then are ET the source of (at least some) UFOs ?

Jack Sarfatti has done a lot of work on how UFOs might work, if they are due to ET. Please understand that Jack
consistently says that his work is based on an ASSUMPTION that ET UFOs exist, and that he does not claim to have
any PROOF that ET UFOs exist. That is the same approach that I take with respect to this web page, so, for the rest of
this page, assume that ET UFOs exist.

It is useful to divide the ET UFOs into two classes: SpaceCraft and StarGates.

SpaceCraft

In his book SuperCosmos (pdf as of 2/18/04), Jack Sarfatti describes SpaceCraft using quotations from
FASTWALKER ( http://books.thepricesearch.com/author/Jacques-F.-Vallee ) by Jacques-F.-Vallee, which Jack
Sarfatti describes as "... Vallee's essentially factual report thinly disguised as "science-fiction." ...". Here are excerpts
from the quotes used by Jack Sarfatti:

"… The UFO ... is controlled by a non-human form of consciousness. ...

... it resembles a constantly moving film with an approximate optical depth of five microns [ 5,000 nm
], rather than a fixed metallic skin. ... the membrane seems to be agitated by random interface
phenomena at the molecular level ...

... [Fastwalker is] ... saucer a hundred feet in diameter, silvery-gray in color, with an occasional glint of
gold. The sound that came from it was a high-pitch melody that followed none of the known laws of
music. The craft's surface shimmered under the spotlights, as if it were spinning rapidly. ... the disk had a
superstructure like a cupola on its upper shell, with pulsing colors that resolved into successive levels of
blue, red and green. ... Its physical shape seemed to change ever so slightly from minute to minute defying
perspective, inducing a mild sense of vertigo ...

... The Fastwalker had changed shape again, and it began to glow with the intensity of a blaze. What they
saw now was a rounded mass of light ninety feet wide and forty feet high. Its intensity resolved itself
into successive layers of bluish and reddish radiation. ...

... the Doppler effect ... read … 1,801 km/h ... But it's not moving at all. ...

... inside the Fastwalker … the inside ...[is]... much bigger than the outside ...".

 

In an April 2005 e-mail message Jack Sarfatti said:

"... the high Tc thin skin NANO-NETWORK of the saucer is simultaneously a propulsion unit and a
macro-quantum computer ... around the fuselage of the saucer. ...".

 

Based on a paper entitled Entanglement and teleportation of macroscopic continuous variables by superconducting
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devices by L. Fisch, I. E. Mazets, and G. Kurizki at quant-ph/0504153, whose abstract says

"... A current-biased low-temperature superconducting Josephson junction (JJ) is dynamically describable
by the quantized motion of a fictitious particle in a "washboard" potential. The long coherence time of
tightly-bound states in the washboard potential of a JJ has prompted the effort to couple JJs and
operate them as entangled qubits, capable of forming building blocks of a scalable quantum computer.

Here we consider a hitherto unexplored quantum aspect of coupled JJs: the ability to produce
Einstein-Podolsky-Rosen (EPR) entanglement of their continuous variables, namely, their magnetic
fluxes and induced charges.

Such entanglement, apart from its conceptual novelty, is the prerequisite for a far-reaching goal:
teleportation of the flux and charge variables between JJs, implementing the transfer of an unknown
quantum state along a network of such devices. ..."

I said, in an April 2005 e-mail message:

"... resonant connections between the fuselage quantum computer network of Josephson Junctions
(JJs) and the tubulin quantum computer of the brain of the pilot is probably what enables the pilot
to control the craft, and it is probable that each craft is resonantly tuned to the brain of its pilot, so that
anyone not knowing that particular resonant pattern cannot control the craft.

With 10^18 tubulins, the resonant "key" is probably hard to crack, even for NSA, and therefore it
may be difficult for anyone (such as a USAF test pilot) who does not have the (alien?) key to make it fly.

If the craft is roughly a flat saucer with top and bottom surface area each about 70 m x 70 m = 4,900 m^2,
or total surface of about 10^4 m^2 = 10^8 cm^2,

then, in order to have about 10^18 JJ to match the 10^18 brain tubulins, the area of each JJ would
have to be about 10^(8-18) = 10^(-10) cm^2, or in other words a little square about 10^(-5) cm = 10^(-7)
m = 100 nm on a side,

which is on the same order of magnitude as the 25 nm diameter of a microtubule and is something that
could reasonably be synthesized with advanced nanotechnology. ...".

 

If each JJ is a 100 nm cube, then for a UFO skin 5 microns deep ( 5,000 nm deep ) the UFO skin depth is 50 times the
JJ cube depth, so there would be room for connective tissue between the JJ of the UFO skin.

 

StarGates

In a 21 November 2004 e-mail message, Jack Sarfatti said:

"... Eric Davis is a bona-fide Ph.D physicist who worked at the now largely-defunct National Institute of
Discovery Science in Las Vegas funded by the new Howard Hughes, Robert Bigelow, a hotel real-estate
tycoon seriously interested in UFOs and the paranormal. Bigelow owns Bigelow Aerospace whose mission
is "hotels in space". He gave several million dollars to the University of Las Vegas for paranormal
research. Bigelow also bought a ranch in Utah where, in a NIDS report, Eric Davis states that a Big Foot
looking creature, presumably

http://www.arxiv.org/abs/quant-ph/0504153
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from a parallel universe next door, was seen coming out of a wormhole hovering a few feet off the
ground. ... ".

 

In a 2 May 2005 e-mail message Jack Sarfatti quoted Gary Bekkum as saying, in an e-mail message:

"... the skin of the 'craft' acts directly as the physical expression of the mind controlling it. This
means that the actual surface of the skin can morph to any shape projected by the mind controlling the
skin.

The skin emerges from a wormhole and is highly adaptable to any environment that it enters. I assume that
the 'skin' is an extension of the wormhole from which it emerges. Observation (subjective) suggests that
the wormhole is approximately 1 meter in diameter, and the emergent 'being' is perhaps two meters
plus in height.

The emergent form fluctuates and is capable of extending appendages such as 'growing' arms and fingers.
The surface of the skin appears to carry electric charge. ...

... multiple entities forming a 'cloud' ...[ have been ]... observed ...".

 

Following the analysis of my EVO web page:

A 1-meter StarGate ( that is, a StarGate whose expanded Planck Length is 1 meter ) has r = 10^9 cm =
10^4 km, N = 10^37.

Use the hydrogen atom as the basis of comparison where r = 10^(-8) cm and N = 1 with self-electrical
force 10^16 compared to 1-meter StarGate self-electrical force 10^74 x 10^(-18) = 10^56 in these relative
dimensionless units.

That is, the self-electrical force at the surface of 1-meter StarGate assumed to be in a spherical thin shell
is 10^40 stronger than the electrical force on the atomic electron in the ground state of the hydrogen atom.

Next consider a single electron as a shell of charge e at the classical electron radius 10^(-13) cm. The
relative self-electric force is then 10^26.

Therefore, the electrical force of a 1-meter StarGate is about 10^30 larger than that on a single electron.

The effective G* induced by the zero point energy core needed to stabilize a single spatially extended
electron is 10^40 G.

That is the effective Planck length Lp* in the interior of a single electron is 10^-(13) cm.

The effective Planck length in the interior of a 1-meter StarGate is therefore 10^2 cm = 1 meter since G*
= Lp^*2.

In other words, a naturally occurring EVO - Ball Lightning type 1-meter Planck Length forms at the center of a 10,000
km ( Earth-sized ) EVO - Ball Lightning type enclosing sphere.

To expand the Planck Length to 1 meter within a smaller enclosing sphere, you must put more charge on the surface of
the enclosing sphere, so that N would become larger than would be expected from the r^2 area relationship.
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Terence McKenna died in April 2000, but the Predictions of his

I Ching Resonance TimeWave of History live on to 2012.

Now ( April 2009 ) we know that his 2000 to 2009 TimeWave History peaks:

9/11
Iraqi War escalation (Rocket Attacks on USA helicopters)
Hurricane Katrina
the Credit Crisis of the USA/UK Global Financial System

all did happen coincident with TimeWave Peaks.

What does the TimeWave tell us about next 3 years, 2009 to 2012 ?

From now (April 2009) into 2010 is a nearly flat (or seemingly slightly rising) plateau that I call ZombieLand. In
ZombieLand, Trillions of USA Dollars are fed to keep insolvent (but politically influential) financial institutions in an
undead state - that is, not a living useful part of the Global Economy, but not officially recognized as being dead. To
understand ZombieLand, you need to understand what is a Trillion USA Dollars. Glenn Beck (on his TV show) made
a very good effort to show what is a Trillion USA Dollars. He said (I am paraphrasing): :

"... Here are $100 USA Dollars and $1 Million USA Dollars (It would fit in a suitcase):

 

 

 

 

Here are $1 Billion USA Dollars (It is about the size of a car) and $1 Trillion USA Dollars (It is about the size of a
Thousand Cars in a big parking lot.)
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  ...".

Another way to visualize the size of $1 Trillion USA Dollars is to realize that the population of the USA (around 300
Million people) is about 100 Million Families.

$1 Billion is about $10 for every Family in the USA.

$1 Trillion is about $10,000 for every Family in the USA.

Another thing to keep in mind is that the amount of Bailouts so far is on the order of a few Trilllion USA Dollars, but
the total amount of possibly-worthless derivatives is on the order of $500 Trillion USA Dollars. That would be

500 x 10,000 = $5 Million for every Family in the USA.

Since the population of the Earth is around 6 Billion, that would be almost $100,000 for every Person on Earth.

 According to a 15 March 2009 huffingtonpost.com article by Arianna Huffington:

"... The battle lines over how to deal with the banking crisis have been drawn. On the one side are
those who know what needs to be done. On the other are those who know what needs to be done --
but won't admit it. Because it is against their self-interest. Unlike the conflict over the stimulus package,
this is not an ideological fight. This is a battle between the status quo and the future, between the
interests of the financial/lobbying establishment and the public interest. What needs to be done is
hard but straightforward. As Martin Wolf of the Financial Times sums it up: "Admit reality,
restructure banks and, above all, slay zombie institutions at once." This tough love for bankers
is being promoted by everyone from Nouriel Roubini, Paul Krugman, and Ann Pettifor to Niall Ferguson,
the Wall Street Journal, and Milton Friedman's old partner, Anna Schwartz ... "They should not be
recapitalizing firms that should be shut down," says Schwartz. "Firms that made wrong decisions should
fail."... Tim Geithner ... is on the wrong side of the issue, more worried about the banking industry
than the American people. Like Hank Paulson before him, Geithner appears more concerned about
saving particular banks than saving the banking system. ... As Ann Pettifor puts it on HuffPost: "Much of
Wall Street is effectively insolvent. It's not that these banks lack cash or capital -- it's just that they're
never going to meet all their financial liabilities -- i.e. repay their debts. Ever." ...".

 According to a 23 March 2009 democracynow.org interview of Paul Krugman:

"... "The Zombie Ideas Have Won" - Paul Krugman on $1 Trillion Geithner Plan to Buy Toxic
Bank Assets ... Treasury Secretary Timothy Geithner is preparing to unveil a plan ... to purchase as
much as $1 trillion in troubled mortgages and other assets from banks. ... The Obama
administration has described the plan as a public-private partnership, but most of the actual money
will be put up by the government. ... Paul Krugman: A zombie idea is ... a bad idea, but it just keeps on
coming back. ... to ... have taxpayers go in and buy ... these toxic assets ... 85 percent of the money is
going to be a loan from the government, which is a non-recourse loan ... this is not Geithner. Ultimately,
the buck stops in the Oval Office. The question is, why is President Obama going with the soft side, the
hope over analysis, on this stuff? ... the view still, apparently, dominant ... in this administration is
that there's nothing really fundamentally wrong with the system. ... those people who we thought
were so smart ... really are smart, and we want to keep them on the job. ... the Obama administration
is still partying like it's 2006. ...".
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According to a 22 April 2009 economictimes.indiatimes.com article by Swaminathan S. Anklesaria Alyar:

"... the Obama administration is prolonging the recession by avoiding surgery to remove dead wood
from its financial sector. Some call this cowardice. Others, such as former IMF chief economist Simon
Johnson, writing in The Atlantic, say Wall Street has captured the White House. ... Johnson says the
US now resembles Russia, where business oligarchs and government officials protect each others'
financial interests, at the expense of the economy. ... This ... highlights the priority given by the Obama
administration to save the titans of Wall Street rather than end the recession quickly. ... Technically, the
financial sector is comprehensively bust. It needs to recognise the losses, writing off trillions. ... The
market solution would be to force insolvent banks into bankruptcy, with shareholders and creditors
taking a huge hit ... Many titans of Wall Street will disappear ... the Obama administration refuses to
contemplate this obvious solution. ... Wall Street has captured the White House, so nothing will be
done to imperil the politico-financial network that rules the US. Robert Rubin and Hank Paulson,
treasury secretaries of Clinton and Bush, were both from Goldman Sachs. Larry Summers, the current
treasury secretary, earned millions as a hedge fund consultant. In a market economy, well-managed
companies should be rewarded with profits, while mismanaged companies should go bust. This basic
rule has been suspended almost entirely for the titans of Wall Street. ... Accounting norms have been
tweaked to permit zombie banks to pretend they are alive and solvent....".

If Terence McKenna's TimeWave is accurate, then for the next year or so we will live in a
ZombieLand of accounting fiction and Empty Words of Hope,

only to see a sharp collapse of the USA/UK Global Financial System during 2010.

What will the 2012 Singularity Be Like ?

On the bad side, maybe the USA/UK leaders will be so unhappy at the prospect of losing their Global Hegemony that
they might have a Temper Tantrum and Kick Over the Table of the Game of Life and have a Big War.

A more optimistic possibility is that a new Global Hegemony might form consistent with a
Confucian Mandate of Heaven.

The Confucian I Ching (used by Terence McKenna in constructing the TimeWave) seems to be derived from Ancient
African Mathematical Divination. Ron Eglash, in his book "African Fractals" (Rutgers 1999), said: "... fractal
settlement patterns of Africa stand in sharp contrast to the Cartesian grids of Euro-American settlements. ... Euro-
American cultures are organized by ... "top-down" organization. Precolonial African cultures included ... societies that
are organized "bottom-up" rather than "top-down". ... most of the indigenous African societies were neither utterly
anarchic, nor frozen in static order; rather they utilized an adaptive flexibility ... African traditions of decentralized
decision making could ... be combined with new information technologies, creating new forms that combine
democratic rule with collective information sharing ...".

How does such a New Collective Democracy fit with the most likely successor entity to the
USA/UK Global Hegemon - China ?

Although some regard China as a top-down dictatorship, the true situation is quite different, as is exemplified
by the Chinese Computer Hacker Community. According to a 23 April 2009 popsci.com article by Mara
Hvistendahl: "... In the past two years, Chinese hackers have intercepted critical NASA files, breached the computer
system in a sensitive Commerce Department bureau, and launched assaults on the Save Darfur Coalition, pro-Tibet
groups and CNN. And those are just the attacks that have been publicly acknowledged. Were these initiated by the
Chinese government? Who is doing this? ... It's hundreds of thousands of everyday civilians. ... This ... Hacker ...
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culture thrives on a viral, Internet-driven nationalism. ... China's Internet patriots, who call themselves "red
hackers," may not be acting on direct behalf of their government, but the effect is much the same. ... The Red
Hacker Alliance, often described in the Western press as a monolithic group, is in fact a loose association allowing
disparate cells to coordinate their efforts. ... the largest unifying characteristic is nationalism. In a 2005 Hong Kong
Sunday Morning Post article, a man identified as "the Godfather of hackers" explains, "Unlike our Western [hacker]
counterparts, most of whom are individualists or anarchists, Chinese hackers tend to get more involved with politics
because most of them are young, passionate, and patriotic." Nationalism is hip, and hackers -- who spearhead
nationalist campaigns with just a laptop and an Internet connection -- are figures to revere. Henderson ... emphasizes
that the relationship between citizen and state is fluid in China, and that the Chinese government tends not to
prosecute hackers unless they attack within China. To Henderson, that lack of supervision is tacit approval, and it
constitutes a de facto partnership between civilian hackers and the Chinese government. Jack Linchuan Qiu, a
communications professor at the Chinese University of Hong Kong ... agrees. "Chinese hackerism is not the
American 'hacktivism' that wants social change," he says. "It's actually very close to the state. The Chinese
distinction between the private and public domains is very small." ...".

Perhaps the Chinese Government/People System, is in fact in accord with "African traditions
of decentralized decision making",

and so might give us a Better World than the USA/UK system that is now collapsing under the weight of its own
greedy profiteering.
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Comet West - 1976

1976 was the year of the deaths of Mao Zedong and Zhou Enlai, the Tangshan earthquake, and the death of Werner
Heisenberg.

http://medicine.wustl.edu/~kronkg/1975_V1.html
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The last time Comet West came around was about 550,000 BC, 
very roughly the time of: 

the last reversal of Earth's magnetic field, about 750,000 BC; 

and 

the appearance of Homo Sapiens on Earth, about 200,000 BC, 
as determined by autosomal and mitochondrial DNA studies 

and Y-chromosome studies. 
(see Hammer, M., Nature 378 (23 Nov 1995) 376)

The 1976 appearance of Comet West was 

about the 6th time it had returned since the 
beginning of our current Ice Age about 3,000,000 years ago, 

and 
about the 120th time it had returned since the 

great comet collision with the Earth that resulted in the 
extinction of the dinosaurs about 65,000,000 years ago, 

and
about the 500th time it had returned since the 

end of the preceding Ice Age about 250,000,000 years ago, 
the time of the Permian-Triassic extinction in which 

the number of species of marine life on Earth was reduced 
by over 90 per cent 

and
about the 8,000th time it had returned since the 

Earth was formed about 4.4 billion years ago 
and bombarded by a swarm of comets.  
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Comet Ikeya-Zhang - 2002

In February 2002 my cousin Hil died. In April 2002 my uncle Jack died.

According to a Cometography web page by Gary Kronk: "... Comet C/2002 C1 Ikeya-Zhang ... was discovered ... on
2002 February 1. ... This graphic

was created by Larry Koehn and shows the motion through the inner solar system during March and April. ...".

According to a web article by John E. Bortle in Sky and Telescope: "... Comet Ikeya-Zhang (C/2002 C1) ...

... brightness peaked near 3rd magnitude in early April. ... by late April, the comet has definitely faded; observers
now report that its tail has shrunk and its magnitude has dropped to between 4.5 and 5.0. ...  Within days of the
discovery, astronomers noticed similarities between the orbital path of Ikeya-Zhang and that of other comets observed
in 1532 and 1661. Calculations now strongly suggest this is the object seen in 1661, which is making its first
return visit to the inner solar system in 341 years. No other comet with such a long period has been witnessed on
successive orbits around the Sun. ....".

 

According to an 8 April 2002 web article by Paul Deans in Sky and Telescope: "... Comet Ikeya-Zhang and the
Andromeda Galaxy (M31) make a pretty pair in this image

http://cometography.com/lcomets/2002c1.html
http://skyandtelescope.com/observing/objects/comets/article_477_1.asp
http://skyandtelescope.com/
http://skyandtelescope.com/printable/news/current/article_573.asp
http://skyandtelescope.com/
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acquired on April 4th. Although not visually obvious, the comet sports a (blue) gas tail as well as a dust tail. ...".

 

According to the Comet Observation Home Page of Charles Morris at JPL:

"... Image ...[from]... "G. V. Schiaparelli Astronomical Observatory" Varese Italy ... Andrea Aletti & Luca Buzzi ...

... of Comet C/2001 RX14 and NGC 3726 on December 14 [2002]. This has got to be one of the most interesting
comet images ever taken. ...".

 

Comet NEAT (C/2002 V1)

 

Acccording to a 19 February 2003 BBC web article: "... The comet ... C/2002 V1 ... returns after 37,000 years ...[when
the Geminga shock wave hit the Earth, Cro-Magnons appeared, and the Rule of Gods on Earth began. The comet]... is unusual in that it is
very large

http://encke.jpl.nasa.gov/
http://news.bbc.co.uk/1/hi/sci/tech/2779633.stm
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and very bright. ... it is the brightest comet ever observed by one of Soho's instruments. ...". According to a SOHO web
page: "... Although comet NEAT (C/2002 V1) was not visible in the LASCO images until about 16:00 (Universal
Time) on February 16, it had in fact been tracked by SOHO since December 31 last year. ... The LASCO pictures and
movies of this comet are quite out of the ordinary ...[a Gary W. Kronk's Cometography web page states "... the perihelion date
was firmly established as February 18.30, the perihelion distance was given as 0.0993 AU, and the orbital period was
about 37 thousand years. The orbit indicates the comet passed closest to Earth on December 24 (0.80 AU) and will be
situated 5.7° from the sun around the time of perihelion ...". That page also has this "... collage

of four images obtained by the Solar & Heliospheric Observatory (SOHO) at 10:54 UT on 2003 February 17, 18, 19, and 20. ..."]...

with a sizeable tail and a very bright (saturated) comet nucleus. We even got a nice Coronal Mass Ejection (CME) off
the west limb close to perihelion time ...".
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http://sohowww.nascom.nasa.gov/hotshots/2003_02_12/
http://sohowww.nascom.nasa.gov/hotshots/2003_02_12/
http://cometography.com/lcomets/2002v1.html
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Tony Smith's Home Page - Comets

COMET C/2011 L4 (PANSTARRS)
According to Gary W. Kronk's Cometography Comet PANSTARRS "... was discovered at a distance of nearly 7.9 AU from the sun ... June ... 2011 ... 
The comet will reach a southerly declination of -45.6 degrees on 2013 February 5 and then turn northward ... 
The comet will pass closest to Earth on 2013 March 5 (1.10 AU) ... 
The comet will be closest to the sun on 2013 March 10 (0.30 AU) ... 
The comet could be brightest between March 8-12, with magnitude near -0.5 ...
The comet will attain... its most northerly declination of +85.2 degrees on 2013 May 28 ...". 

According to Astro Bob "... PANSTARRS's orbit is steeply inclined (84 degrees) ...  

... May 28, 2012 ... its below the plane of the solar system ... but after perihelion ... its orbit takes it quickly above the plane ... Comet PANSTARRS' orbit appears ... to be nearly parabolic. ... Most
comets on parabolic orbits come from the far edge of the solar system and have their orbits reworked by giant planets Jupiter and Saturn into very long but closed ellipses with orbital periods of
hundreds of thousands to millions of years ...".

According to waitingforison.wordpress.com "... Looking forward to the appearance of Comet ISON in Winter 2013 ... and Comet PANSTARRS in March 2013 ... The following charts are drawn for ...
mid northern latitude ... in the UK ... 
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...[ 13 March 2013 is my 72nd birthday ] ...
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 ... 
... Comet PANSTARRS will ... possibly rival... Comet Hale Bopp from 1997 ...". 

Now that March 2013 is here, it is clear that Comet PANSTARRS is much less impressive than Comet Hale Bopp 

as seen from Earth as in this 13 March 2013 California image from Kronk Cometography in which the Comet is a faint dot far to the left of the Crescent Moon. However, an image from a NASA
STEREO video during 9-12 March 2013

shows a Solar CME, Mercury, Comet PanSTARRS, and Earth to form an interesting system. NASA says: 
"... the tail looks quite complex and it will take computer models to ... understand ... what's happening ...". 

Here are NASA STEREO images during 10-15 March 2013 
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as to which NASA says "... While it appears from STEREO's point of view that the CME passes right by the comet, the two are not lying in the same plane ... the comet's tail didn't move or change in
response to the CME's passage ...".

Here is a map from Astronomy Magazine showing the path of Comet PanSTARRS during March, April, and May 2013: 

Here are Comet PanSTARRS and the Andromeda Galaxy M31 taken by Smilyk Pavel 31 March 2013 60 km from Syktyvkar, Russia: 
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Tony Smith's Home Page

Pierre Teilhard de Chardin ...
a Jesuit who knew the Paris of Sacre Coeur and 
the Obelisk taken in 1836 from Luxor ...
 
... in an article written about 1927 after his first visit to China, 
first allowed himself - on the model of Suess's Biosphere - 
to use the term Noosphere for the Earth's thinking envelope, 
but that 
the vision itself had germinated ten years earlier in his mind 
through prolonged contact with the huge masses 
of mankind that were then facing one another in the trenches of France.  
 
Teilhard first did geological/paleontological work in China in 1923, 
when he was at 42 years old.  After he returned to France, 
his paleontological views on evolution caused him to 
be exiled back to China, where he discovered the skull of Peking Man.   
In 1946 he returned to France, and then went to America. 
He died in 1955 in New York City.  
 
Teilhard says that 
the Eastern religions are supremely universalistic and cosmic, 
and that 
his own individual faith was inevitably peculiarly 
sensitive to Eastern influences, 
but that 
he rejects Eastern religions because 
they hold that Matter is dead weight and illusion 
 
while Teilhard says that he believes that 
 
Matter is heavily loaded, throughout, with sublime potentialities.  
 

I think that Teilhard's description of Eastern religions is inaccurate, 
because, 
as Li Hongzhi has been teaching the general public since 1992: 
 
 
Cultivation energy is energy, which is matter; 
 
High-energy matter comes from Other Spaces;  
 
By cultivating energy, a practitioner can Transcend the Five Elements 
and Transcend the Three Realms.  
 
 
Prior to 1992, details of such high-level Cultivation Way 
were not taught to the general public. 
 
Therefore, I think that Teilhard may have acquired much of 
his views indirectly through his Chinese experience, 
although he probably was not told about such Cultivation Way 
explicitly and directly by Chinese, 
since Teilhard did not speak Chinese and at times felt 
"submerged in the mass of the Chinese people, 
an enormous, inert, earthbound mass".  
 

What are Teilhard's basic conclusions?

That Mankind: 
 
will NOT drift biologically toward a state of growing granulation; 
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will NOT turn to an escape from death by space-travel; 
 
will NOT simply decline towards a catastrophy or senility; 
 
BUT that Mankind WILL turn, by planetary arrangement and 
convergence of all elementary terrestrial reflections,towards 
a critical pole of reflections of a collective and higher order.  
 

These statements by Teilhard seem to me to be consistent

with Many-Worlds Quantum Theory:

The tempero-spatial ORGANICITY of the universe, 
whereby every element and every event are in reality 
 - by what leads up to them, 
by their present condition, 
and by what they will develop into - 
coextensive with the whole of a limitless spacetime.  
 
By ATOMICITY the self-organization of the world 
progresses only by dint of countless attempts to grope its way. 
 

Teilhard assumes these propositions:

Left to itself, matter tends to group itself into large molecules; 
 
Life is the natural continuation of this moleculization process; 
 
Life continues to become complexified externally 
and conscious internally, 
extending up to the psychological emergence of reflection; 
 
There are millions of galaxies in the universe; 
 
Proteins appear in the universe as soon as it is possible , 
and wherever it is possible; 
 
When life has taken hold on a star, 
it not only propagates itself on that star 
but carries itself as fas and to as high a degree as possible;
 
There are thousands of millions of solar systems in which life 
has the possibility of beginning and developed to a high degree; 
 

from which he concludes that:

if we could see the specific radiation of Noospheres 
scattered throughout space, 
it would be practically certain that 

we would see a cloud of thinking stars.

Teilhard described interaction among Noospheres 
by saying that life may perhaps one day 
... get into psychical touch with other focal points 
of consciousness across the abyss of space.  
The meeting and mutual fecundation of two Noospheres 
... is merely extending to psychical phenomena 
a scope no-one would think of denying to material phenomena. 
Consciousness would thus finally construct itself 
by a synthesis of plantary units. 
Why not, in a universe whose astral unit is the galaxy? 
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Teilhard, as a devout Jesuit, reconciled his Christian religion 
with his conclusion of a universe filled with thinking stars 
by forseeing 
an inevitable welding together of science and mysticism 
in a great tide of released evolutive power 
with Christ identified 
(by direct extension of his theandric attributes and 
without thereby annihilating his historical reality) 
as the only possible God of an Evolutionary Convergence. 
 

Teilhard's view of historical Christ is consistent 
with the Chinese view of historical Jesus Christ 
as a Tathagata (like Buddha Sakyamuni and Lao Zi)
who wanted to save all people, but was crucified 
because of conflicts among the different groups of people 
(and their corresponding different higher-level beings) 
and 
Teilhard's view of the God of Evolutionary Convergence is 
consistent with the Chinese concept of Original God 
that is unimaginable and beyond the reach of most cultivators. 
 
The plane of Original God is represented by 0 in 
this mathematical representation of allspaces:  
 
 
                       0                    
 
Cl(0)                  1                    R  Tao, Simplex Physics
Cl(1)                1   1                  C  Tai Ji
Cl(2)              1   2   1                Q  Yin-Yang, I Ching
Cl(3)            1   3   3   1              O  3 Realms, Tai Hsuan Ching
Cl(4)          1   4   6   4   1            S  5 Elements
Cl(5)        1   5  10  10   5   1          M(4,C)
Cl(6)      1   6  15  20  15   6   1        M(8,R), I Ching 
Cl(7)    1   7  21  35  35  21   7   1      M(8,R)+M(8,R), S7 {x} G2
Cl(8)  1   8  28  56  70  56  28   8   1    M(16,R), 8 Trigrams, Tarot, 
                                                     D4-D5-E6-E7 Physics
                                            2^8 = 16x16 = 8x8 + 8x8 + 
     256  128   64   32   16   8   4  2 1               + 8x8 + 8x8  
     256+1024+1792+1792+1120+448+112+16+1 = 3^8 Tai Hsuan Ching

where: {x} = twisted (fibration) product,  (x) = tensor product,  Cl = Clifford Algebra, R = Real Numbers, C = Complex Numbers, Q = Quaternions, O = Octonions, S = Sedenions
(which are a NonDistributive Algebra), M(n,K) = nxn matrix algebra over the field K. Compare 0, the Chinese plane of Original God, to Teiohard de Chardin's God of Evolutionary
Convergence, to Ahura Mazda, to the God of Akhenaton, to the God of Moses, and to the unitary/unifying God of Sufi Islam. The Binomial Triangle can represent Mount Meru.

Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)  Many-Worlds Quantum Theory
                                            Cellular Automata   Wei Qi

Basins of Attraction interact by Zhen-Shan-Ren.

 

Sacre Coeur: 

 
Around 1953, when Teilhard wrote The God of Evolution, 
he also wrote a litany on both sides of a picture of 
the Radiant Heart of Christ, or Sacre Coeur, 
which concludes: 
 
The focus of all reflection ... Heart of Jesus, 
heart of evolution, unite me to yourself (etc.)  
 
Much earlier, Teilhard had seen the symbol of the Sacred Heart 
as not a patch of crimson in the center of Jesus, 
but as a glowing core of fire that was universalized through Radiation. 
 
 
 
I do not know of any direct connection between Teilhard 
and the Basilique du Sacre Coeur de Montmartre in Paris.  
 
However, in my mind, they are related. 
 
The Catholicism of Teilhard is very similar to Chinese thought, 

http://www.govoyageur.com/eol/paris/montmartre.html
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and 
Sacre Coeur is a Catholic Church that to me looks as though 
it was constructed as a Buddhist model of the cosmos: 

Here I have somewhat modified an illustration of a Tibetan Stupa 
(from The Mandala, by Martin Brauen (Shambhala 1997)) 
to compare it with a picture of Sacre Coeur 
(from All Paris, by Giovanna Magi (Bonechi 1995).  
 
The comparison is all the more vivid when 
you realize that Sacre Coeur is atop Montmartre, 
the Mountain of Martyrs 
(named for St. Dionysius who was beheaded there around 258 AD), 
the place where in 1871 hundreds of Communard Rebels 
hid in the chalk mines, and were entombed there 
when the Versailles troops blew up the exits.  
1871 was also the year France lost the Franco-Prussian War, 
and also about the time that Sacre Coeur was planned.  
The previous year, 1870, French troops abandoned Rome,
and the Papal States of Pius IX were succeeded by Italian
patriots including Giuseppi Garibaldi. 
 
Not only do the entombed Communards 
correspond to the Underworld Realms, 
but if you look below Sacre Coeur, 
you see that its surrounding neighborhood, 
at the base of Montmartre, is an area that today 
has much Underworld activity, crime, and prostitution. 
 
 
The Tibetan Stupa does not represent the plane of Original God, 
but, if you interpret 
the Human Realm of the Church, where the people worship, 
to correspond to the Spiritual Nature of Humans, 
and 
the Underworld Realms, below the Church, 
to correspond to the Material World of Humans, 
then you have these correspondences: 
 
Cl(0)                  1                    R  Abstract Beings
Cl(1)                1   1                  C  Light Beings
Cl(2)              1   2   1                Q  Gods
Cl(3)            1   3   3   1              O  Guardians
 
Cl(4)          1   4   6   4   1            S  Spiritual Humans 
 
Cl(5), Cl(6), Cl(7), and Cl(8) combine to form 
Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)  Material Human World 
 
The Material Human World stretches out below the Church, 
not only as Montmartre, but as the City of Paris, 
the Nation of France, and the Whole Earth. 
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The overview of Sacre Coeur 
(from a postcard photo by Y. A. Bertrand - Explorer) 
shows that the central dome is surrounded by four other domes, 
corresponding to the 4 directions, and with the central dome, 
to the 5 elements of Taoism.  
The highest point of Sacre Coeur, 
the Bell Tower contains a 19-ton bell, the Savoyarde.   
As you can see from the first photo, 
the highest point, the Bell Tower, cannot be seen 
by humans entering Sacre Coeur from the front, 
much as humans cannot know the highest Tao. 
Further, Sacre Coeur faces South, as would a Chinese palace.  
 
 
The site of Sacre Coeur was not only named Montmartre 
in honor of St. Dionysius, but was also the site 
of a Benedictine abby founded in 1133 by Queen Adelaine of Savoy 
and was visited by Saint Joan of Arc and Saint Ignatius Loyola. 
The Montmartre neighborhood was frequented by artists, 
including Marcel Duchamp, in the years leading up to World War I. 
During World War I Teilhard refused a commission 
and served as stretcher-bearer for Moroccans and Algerian Zouaves, 
service for which he was awarded the Legion of Honor.  
In 1919, after the end of the War, Sacre Coeur was completed. 

 

Jean-Marie Lustiger, "... The Roman Catholic Cardinal Archbishop of Paris, although not expressly a Kabbalist, is a
Jewish convert to the Church who continues to practice the Jewish Sabbath and other rituals which have strong
Kabbalistic implications. (Incidently, this "Jewish" Cardinal is considered a strong contender for being elected Pope,
and it is a Kabbalistic tradition that the Jewish Messiah will come when the Catholic Pope becomes a Jew.) ...",
according to an article on the web site www.kheper.auz.com/topics/Kabbalah/influence.htm in January 2001, which may have been posted some
time earlier.

 

In 1836, one of the two obelisks of Luxor was taken to Paris, 
where it is still located in the Place de la Concorde.  
The design of Luxor reflects the Tarot, the mathematical 
structures of the D4-D5-E6 physics model, and sedenions.   
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http://www.paris.org/Monuments/Sacre.Coeur/
http://www.kheper.auz.com/topics/Kabbalah/influence.htm
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Encyclopaedia Britannica.
 
Some web pages about Pierre Teilhard de Chardin are: 
http://biology.semo.edu/web/courses/ui415/teilhard.html
http://www.smartlink.net/~joepro/caption.html
http://www.iac.net/~dlature/united/ph2paper/noosph.html
http://www.noogenesis.com/chardin.html
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Tony Smith's Home Page

Octonion Mirrorhouse
 

Onar Aam noticed that:
 

2 facing mirrors can represent the complex numbers, 
with 1 imaginary i 

which has 1 algebraic generator i 
and 1 dimension 

(the 2 mirrors (in cross-section) are parallel and make a 1-dim line).
 

3 facing mirrors can represent the quaternions, 
with 3 imaginaries i,j,k 

which have 2 algebraic generators i,j    (since k = ij)
and 2 dimensions 

(the 3 mirrors (in cross-section) form a 2-dim triangle).
 

What about OCTONIONS, with their 480 different multiplications? 
Here are a couple of conjectures:

 
--------------------------------

Conjecture 1:
------------

Octonions have 7 imaginaries i,j,k,E,I,J,K 
which have 3 algebraic generators i,j,E
The third generator E is distinguished - 

we will vary it to get the 480 multiplications. 
 

Start with a 3-dimensional tetrahedron of 4 facing mirrors.  
Let the floor be the distinguished third generator E and 

the 3 walls be I,J,K (with a specific assignment) 
Then, by reflection through the E floor, 

the reflected I J K become i j k 
and we now have all 7 imaginary octonions, 
and 1 of the 480 different multiplications.  

 
To get another, truncate the tetrahedron.  

Truncation puts a mirror parallel to the floor, making a mirror roof.  
 

Then, when you look up at the mirror roof, 
you see the triangle roof parallel to the floor E. 

The triangle roof parallel to the floor E represents the octonion -E, 
and reflection in the roof -E gives 7 imaginary octonions 

with the multiplication rule in which -E is 
the distinguished third generator. 

 
Looking up from the floor, you will also see 

3 new triangles having a common side with the triangle roof -E, and
6 new triangles having a common vertex with the triangle roof -E. 

 
The triangle roof + 9 triangles = 10 triangles 

form half of the faces (one hemisphere) of a 20-face icosahedron.  
 

The icosahedron is only qualitatively an icosahedron, 
and is not exact, 

since the internal angle of the pentagonal vertex figure 
of the reflected icosahedron is not 108 degrees, 

but is 109.47 degrees (the octahedral dihedral angle), 
and the vertex angle is not 72 degrees, 

but is 70.53 degrees (the tetrahedral dihedral angle).  
 

For an exact icosahedral kaleidoscope, 
three of the triangles of the tetrahedron should be 

Golden isosceles triangles.
 

The inexactness may be related to the aperiodicity of 
Penrose-Wang tilings of the plane.

 
Each of the 9 new triangles is a "reflection roof" 

defining another multiplication.  
 

Now, look down at the floor E to see 9 new triangles 
reflected from the 9 triangles adjoining the roof -E.  

 

http://www.stud.ux.his.no/~onar/
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Each of these 9 new triangles is a "reflection floor" 
defining another multiplication.  

 
We have now 1 + 1 + 9 + 9 = 20 of the 480 multiplications. 

 
Just as we put a roof parallel to the floor E 

by truncating the top of the tetrahedral pyramid, 
we can put in 3 walls parallel to each of the 3 walls I, J, K 

by truncating the other 3 points of the tetrahedron, 
thus getting 3x20 = 60 more multiplications. 

 
That gives us 20 + 60 = 80 of the 480 multiplications. 

 
To get the rest, recall that we fixed the walls I, J, K 

in a particular order with respcet to the floor E.  
 

There are 3! = 6 permutations of the walls I, J, K 
Taking them into account, we get all 6x80 = 480 multiplications.  

 
This approach effectively fixes the 20-face icosahedron 

and varies the 4 faces of the EIJK tetrahedron 
according to the 24-element binary tetrahedral group {3,3,2} = SL(2,3)  

to get the 20x24  = 480 multiplications. 
 

The truncated tetrahedron with an icosahedron at each vertex 
combines two types of symmetries: 

 
tetrahedral, 

related to the square and the ratio sqrt(2) and 
the continued fraction  1 + sqrt(2) = 2 + 1/ 2 + 1/ 2 + 1/ 2 + 1/  ...    

which gives open systems like: 
an arithmetic series overtone acoustic musical scale 

with common difference 1/8; 
the Roman Sacred Cut; and 

multilayer space-filling cuboctahedral crystal growth. 
 

and 
 

icosahedral, 
related to the pentagon, the Golden Mean, Fibonacci sequences, and 
the continued fraction  PHI = 1 + 1/ 1 + 1/ 1 + 1/ 1 + 1/  ...     

which gives closed systems like:  
a harmonic pentatonic musical scale; 

Le Corbusier's Modulor; and 
single-layer icosahedral crystals. 

 
Kent Palmer 

has pointed out that the binary icosahedral group is 
isomorphic to the binary symmetry group of the 4-simplex, 

which he calls the pentahedron and 
which David Finkelstein and Ernesto Rodriguez have called 

the Quantum Pentacle. 
 

The pentahedron projected into 3 dimensions looks like 

 
a tetrahedron divided into 4 quarter-tetrahedra. 

 
If you add a quarter-tetrahedron to each truncation 

of a truncated tetrahedron, 

http://server.snni.com/~palmer/thinknet.html
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you get a space-filling polytope that can be 

centered on a vertex of a 3-dimensional diamond packing 

to form a Dirichlet domain of the 3-dimensional diamond packing. 
 

A Dirichlet domain of a vertex in a packing is 
the set of points in the space in which the packing is 

embedded that are nearer to the given vertex than to any other.  
 

The 4 most distant vertices of the Dirichlet domain polytope 
are vertices of the dual diamond packing in 3-dimensional space. 

 
Therefore, the OCTONION MIRRORHOUSE shows 

a TETRAHEDRAL DIAMOND packing network 
of ICOSAHEDRA, or, equivalently, of PENTAHEDRA.  

 
A pentahedron has 5 vertices, 10 edges, 10 areas, and 5 cells.  

The 10 areas of a pentahedron correspond to 
the 10 area faces of one hemisphere of an icosahedron. 

 
Pentahedra could be used to define the 4-dimensional spacetime lattice 

for the 4-dimensional HyperDiamond Feynman Checkerboard 
version of the D4-D5-E6 physics model.  

The closed nature of the Golden Mean pentahedral symmetry 
corresponds to the role a spacetime as a passive fixed stage. 

 
The symmetries of the tetrahedra that were truncated 
might then describe the internal symmetries of the 
4-dimensional HyperDiamond Feynman Checkerboard. 

The open nature of the sqrt(2) tetrahedral symmetry 
corresponds to the role of particles and fields as active players. 

 
--------------------------------

Conjecture 2:
------------

The imaginary octonions i j k E I J K can be considered as  
an associative (quaternion) triangle  ijk 

plus 
a coassociative square EIJK

 
As in Conjecture 1, let EIJK be the faces of a tetrahedron. 

 
Then truncate the tetrahedron as in Conjecture 1. 

 
Reflections then produce an icosahedron for each 

of the 4 faces E   I   J   K 
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The binary icosahedral symmetry group {5,3,2} = SL(2,5) 

of each icosahedron has 120 elements.
 

The 480 multiplications are the 4x120 elements of 
the 4 binary symmetry groups of the 4 icosahedra.  

 
Each of the 4 binary icosahedral symmetry groups 
can be represented as the faces of a 120-cell 

in 4-real-dimensional space. 
 

A pair of the 4 binary icosahedral symmetry groups 
can be represented as the 240 faces of a Witting polytope 

in 4-complex-dimensional space.  
 

All 4 of the 4 binary icosahedral symmetry groups 
can be represented as the 480 faces of a Witting polytope 

truncated at each of its 240 vertices by its self-dual polytope 
in 4-complex-dimensional space. 

 
This approach effectively fixes the 4 faces of the EIJK tetrahedron

and varies the icosahedron (or pentahedron) 
according to the 120-element binary icosahedral group {5,3,2}=SL(2,5) 

to get the 4x120  = 480 multiplications. 
 

Since the Witting polytope lives in 4 complex dimensions, 
its lines are complex, and therefore contain 

complex phase information that is useful in implementing 
a Many-Worlds sum-over-histories quantum theory.

 
-------------------------------- 

 
THE OCTONION MIRRORHOUSE and the 3-dim DIAMOND PACKING: 

 
--------------------------------

 
DIAMOND PACKING FROM THE ICOSAHEDRAL POINT OF VIEW:

 
The reflection pattern of octonion truncated tetrahedra 

has icosahedra at the truncations.  
If you truncate the icosahedra, they do not fill space, but 
they do fit together to make a 3-dimensional diamond packing: 

There are two distinct dual 3-dimensional diamond packings. 
 

Their sum is a bcc lattice, denoted D*3 because it is the 
dual of the D3 lattice. 

Note that in 4 dimensions, D*4 = D4, 
but that in 3 dimensions,
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D*3 is a bcc lattice and D3 is an fcc lattice, 
and two fcc lattices make a diamond packing. 

 
There is a 3-dimensional representation of 

a D*3 bcc lattice by the centers of equal numbers 
of space-filling cuboctahedra and octahedra: 

The D*3 bcc lattice is the sum of two cubic Z3 lattices, 
as can be seen by letting 

the cuboctahedra represent one Z3 and 
the octahedra represent the other Z3.  

The cuboctahedra can be transformed into octahedra, 
and vice versa,  

by the Fuller jitterbug transformation 

or by the Fuller tensegrity transformation 

 
The tensegrity transformation uses 6 struts, 

3 pairs of struts, each pair on the X, Y, Z axes:
the octahedron, each pair together making one axis; 
the icosahedron, each pair making a golden rectangle; 
and the cuboctahedron, each pair making a square.   

 

http://www.teleport.com/~pdx4d/rh_gall.html
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The intermediate stage in both transformations is 
the icosahedron.  As can be seen from the figure, 

the triangular faces of the intermediate icosahedron 
are twisted with respect to the triangular faces 

of the octahedron and cubocatahedron by a golden ratio twist. 
 

Here is another way to visualize 
the Golden twist:

 
Again, consider the face/base shared by the 

small tetrahedron in the space-filling pattern 
and 

the icosahedron in the reflection pattern. 
 

Now, consider the other 3 faces of the small tetrahedron. 
They are on the far half of the icosahedron, 

you do not see them in the first-order reflections, 
only in the second-order reflections.  

 
Each of the other 3 faces of the small space-filling tetrahedron 

should (if you were looking directly at them) produce 
an icosahedron.  

These 3 icosahedra are not the same as the icosahedron 
you see directly in the reflection pattern, 

but are twisted by a Golden ratio. 
 

To see this, try to INSCRIBE a single icosahedron 
inside the small tetrahedron of the space-filling pattern.  

 
You can do this, 

but the 4 triangular faces of the icosahedron 
that lie within the 4 faces of the small tetrahedron 

are twisted:
 

               A       
               /\
              /  \
             /    \
          X /      \
           /  p     \

          /          \Z
         /         r  \
        /   q          \
      B/________________\C
            Y          

 
If ABC is the triangle face of the small tetrahedron, 

and if X, Y, and Z divide AB, BC, and CA in the Golden ratio, 
then, if 

p is the intersection of XC and AY
q is the intersection of AY and BZ
r is the intersection of BZ and XC 

 
the triangle face of the inscribed icosahedron is pqr .

 
So the second-order icosahedra are twisted with respect 

to the original icosahedron by a Golden ratio. 
 

By taking opposite Golden ratios, 
(where BX is the short length, etc), 

you will get another oppositely oriented inscribed icosahedron 
corresponding to the opposite mirror image space-filling pattern. 

 
Therefore, 

you get 2 different icosahedra for each of the 3 other 
faces of the small tetrahedron of the space-filling pattern.

 
These 6 correspond to the other 6 E8 lattices that are 

distinct from each other and 
from the E8 lattice corresponding to the original icosahedron.  

This accounts for all 7 distinct E8 lattices.  
 

The Golden twist is a manifestation of octonion non-associativity. 
 

--------------------------------
 

DIAMOND PACKING FROM THE TETRAHEDRAL POINT OF VIEW:
 

The 3-dimensional diamond packing is the space-filling pattern 
of truncated tetrahedra PLUS small tetrahedra at each truncation, 

with each small tetrahedron made up of 4 little tetrahedra. 
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There are two distinct dual 3-dimensional diamond packings. 

 
The oppositely oriented dual mirror image packing of 

truncated tetrahedra is made up of oppositely oriented 
dual truncated tetrahedra. 

 
A truncated tetrahedron 

is a representation of the Schlafli double-6 

 
 

There is a tensegrity transformation from 
the tetrahedron to the truncated tetrahedron 

to the icosahedron: 

 
--------------------------------

 
FULLER TENSEGRITY TRANSFORMATIONS IN 3-DIM 

are 
3-DIM PROJECTIONS of transformations in 4-DIM and 8-DIM 

 
To see this, 

compare the structures described in this section 
with those used to construct 

the HyperDiamond Feynman Checkerboard.  
 

Particularly, notice that:  

Fuller's Vector Equilibrium, the cuboctahedron,
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has 4 axes that are 3-dim projections of 
the 4-dim coordinate axes of the 4-dim 24-cell

and 
has many interesting 3-dim transformations that 

are inherited from the 24-cell.   

The 24-cell can be projected into 3-dim 
to 2 octahedra plus a central cuboctahedron, 

(a cuboctahedron being made up 
of 6 half-octahedra plus 8 tetrahedra, 
just as a large tetrahedron is made up 

of 4 small tetrahedra plus an octahedron); 
and 

an icosahedron can be made from Golden Ratio points 
on the edges of an octahedron, while 

a 120-vertex 600-cell (4-dim hyper-icosahedron) can be 
made from vertices and Golden Ratio points on 

the edges of a 24-cell.  
The 600-cell 
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is dual to the 120-cell

 

--------------------------------
 
References (including some illustration sources) 
for this page include:  
 
Some very nice graphics of high-dimensional geometry, including 
semi-regular polytopes derived from the 120-cell and the 600-cell, 
are on the Kyoto WWW page http://kojigen.gaia.h.kyoto-u.ac.jp/homepage_e.html 
Professor Koji Miyazaki at Kyoto has done much work on 
golden isozonahedra and related geometric structures.  
 
Coxeter - Complex Regular Polytopes, 2nd ed - Cambridge 1991; 
Fuller - Synergetics - Macmillan 1975; 
Holden - Shapes, Space, and Symmetry - Dover 1971; and 
Kappraff - Connections - McGraw-Hill 1991. 
 
 

Tony Smith's Home Page ......

http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
http://www.teleport.com/~pdx4d/synhome.html
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Tony Smith's Home Page

Meteors, Comets, and Asteroids can have

Collisions with Earth

65 million years ago
250 million years ago
4,400 million years ago

According to a University of Arizona Chicxulub crater web page:

"... a large impact crater that is

65 million years old ... on Mexico's Yucatan Peninsula ... is called Chicxulub,

a Maya word that roughly translates as "tail of the devil." The crater, now buried beneath a kilometer-
thick sequence of sediments, ... appears to have a diameter of 145 to 180 km, which makes it one of the
largest confirmed impact structures on Earth. Only Sudbury in Canada and the Vredefort structure in
South Africa could potentially be larger. ...

... The asteroid or comet that produced the Chicxulub crater was roughly 10 km in diameter. When
an object that size hits Earth's surface ...[ as shown in this painting

from a National Museum of Natural History web page ]... it causes a tremendous shock wave while
transferring energy and momentum to the ground. The impact was similar to a large explosion, although
the energy of the Chicxulub impact dwarfs anything modern civilization has experienced. The energy of
the impact was comparable to 100 million megatons of TNT, 6 million times more energetic than the
1980 Mount St. Helens volcanic eruption. The impact ejected rock from several kilometers beneath the
surface of the Earth and carved out a bowl-shaped crater nearly 100 km in diameter. In addition, the
shock of the impact produced magnitude-10 earthquakes, which were greater than the magnitude of
any we have ever measured in modern times. ...[ According to a Miami University of Ohio web page: "...
In contrast to the 2 to 3 cm thick clay layer found worldwide, the K-T boundary in the Gulf of Mexico
region and in Haiti is composed of much thicker very coarse clastic deposits. Sand beds indicative of high
energy deposition at the K-T boundary at Brazos River, Texas, have been interpreted to be the result of a
major disturbance of the depositional environment, such as a tsunami approximately 50 to 100 meters
high. ...". ]... The initial bowl-shaped crater was very unstable, and its walls quickly collapsed along a
series of faults that enlarged the final diameter to between 145 and 180 km.  At the same time, the rock
that had been compressed beneath the crater by the impact rebounded, producing a peak-ring structure in

http://www.lpl.arizona.edu/SIC/impact_cratering/Chicxulub/Discovering_crater.html
http://www.nmnh.si.edu/paleo/blast/asteroid_hyp.htm
http://nicholnl.wcp.muohio.edu/DingosBreakfastClub/Extinction/Extinct2.html
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the crater's center. These dramatic changes, which rapidly transported huge volumes of rock over distances
of tens of kilometers, occurred within only a few minutes. ...

... Because the impact site was in a shallow sea,

water rushed in to fill the circular depression. Kilometer high waterfalls tumbled over the rim of the crater
and roared furiously across the floor of the crater.

Because seawater filled and covered the crater, sediment on the bottom of the sea soon buried the impact
scar.  The crater is no longer visible today, even when standing directly over it.

In more recent times, the impact crater has affected the circulation of groundwater on the Yucatan
Peninsula.  This groundwater, has in some areas, dissolved the limestone in the Yucatan peninsula.  Below
ground, this has produced caves. At the surface, this has produced cenotes which are groundwater springs.
The cenotes form a ring, like a blue pearl necklace, 

that is nearly coincident with the rim of the Chicxulub structure and is the only visible feature on the
surface to indicate a huge crater lurks below. ...

... The explosion that produced the Chicxulub crater excavated a huge amount of material, which was then
ejected upwards. Most of the debris was deposited as a blanket of material that covered North America
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and possible South America.  Near the impact crater the debris is tens to hundreds of meters thick,
while as far away as Colorado (over 2000 km distance), the debris is still a centimeter thick ...
Additional material was lofted in an expanding, vapor-rich plume that included gas from the vaporized
asteroid or comet. This plume rose  far above the Earth's atmosphere, enveloping it, and eventually
depositing a thin layer of debris around the entire world. ...".

According to a Miami University of Ohio web page:

"... the hi res image of the Chicxulub impact crater ...[shows]... a groove leading into the crater which
shows the direction from which the asteroid or comet (rocky core type) hit. The hi res image covers the
Yucatán Peninsula. Note the ejection plume pointing north and west out of the crater at the southwestern
United States. ...

... The yellow arrow shows the hi res image of the Chicxulub impact crater itself imposed on a larger,
lower resolution image of the Caribbean and Atlantic. ...

the Gulf of Mexico

owes its doubly arced shape to the K-T impact shockwave. ...

http://nicholnl.wcp.muohio.edu/DingosBreakfastClub/Extinction/Chicxulub.html
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... there appears to be a gravitational anomaly (party dress pink) arc ... on the floor of the Atlantic Ocean
off Florida ... which centers on the impact crater, as do several arcs in the Gulf of México. In fact, features
such as the Alacrán Reef and Florida appear to be parts of the extended structure of the complex crater.
The Blake Nose drill sites for cores of the K-T boundary are on the pink arc on the Atlantic side of
Florida. ... This

is a hi res rendering of the gravity anomaly satellite image (Scripps Institute of Oceanography) that I
mapped onto a sphere (MetaCreations's Bryce 4). Some concentric arcs centered on the Chicxulub crater
are clear in the bright lavender tones of the image. At high resolution on the images downloaded from the
Scripps Institution of Oceanography Geodesy site, there is radial and concentric cracking of the Pacific
Plate centered on the impact site. ...".

Duncan Steel hypothesizes that the "... giant impact in Mexico apparently induced seismic waves which were focused
on western India, causing fracturing which then led to the widespread Deccan eruptions. ...". Since India was then
south of its present position, the Deccan basalt traps of India were then roughly antipodal to the Chicxlub Yucatan
crater.

According to an islandone.org web article released by Don Savage, and Diane Ainsworth of JPL, dated 28 December
1994:

http://www.islandone.org/Asteroids/ChicxulubSulfur.html
http://www.islandone.org/Asteroids/ChicxulubSulfur.html
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"... it was the sulfur-rich atmosphere created in the aftermath of an immense asteroid collision with
Earth 65 million years ago that brought about a global freeze and the demise of the dinosaurs. The
impact of this large asteroid hit a geologically unique, sulfur-rich region of the Yucatan Peninsula in
Mexico ... the impact kicked up billions of tons of sulfur and other materials and was between 10,000 to
50,000 times more powerful than the comet Shoemaker-Levy 9 impact on Jupiter last July. ... this asteroid
was between 10 to 20 kilometers (6 to 12 miles) in diameter and its collision on Earth brought about total
darkness around the world for about half a year ... But more importantly, persistent clouds generated by
the impact on this geologically distinct region of sulfur-rich materials caused temperatures to plunge
globally to near freezing. ... These environmental changes lasted for a decade and subjected organisms all
over the world to long-term stresses to which they could not adapt in such a brief time span ... Half of the
species on Earth became extinct as a result. ...

... it was the specific geological location of the impact in a region that is rich in sulfur materials that
created catastrophic climate changes and led to the downfall of the dinosaurs. If this asteroid had struck
almost any other place on Earth, it wouldn't have generated the tremendous amount of sulfur ... On
impact, the asteroid hurled some 35 billion to 770 billion tons of sulfur high into the atmosphere,
along with other materials.

The NASA team ... recently discovered rocks in Belize -- some the size of a small car -- that were blown
out of the crater and landed south of the Chicxulub site. The boulder deposit in Belize also contained
fragments of glass ... known as "tektites," ... The tektites have been found in other regions near the crater,
such as Haiti, Mexico, Texas and Alabama, but never in association with large boulders. Another
important find at the Belize rock quarry was limestone with fossils dating to the early part of the
Cretaceous. ... Early Cretaceous fossils have been found deep below the surface near the crater during
drilling by the Mexican Petroleum Company. We think the limestone found in Belize was excavated by
the impact, which probably blew a hole more than 15 kilometers (nine miles) deep in the Yucatan
Peninsula. ...

... The researchers used sophisticated atmospheric models of the sulfur-rich atmosphere of Venus to model
their impact scenario. ... Initially, thick sulfur clouds, combined with soot and dust generated by this
impact, would have spread worldwide and blocked out the Sun ... Night-like conditions probably
existed all over Earth for at least six months essentially bringing photosynthesis to a halt.

Unlike the aftermath of typical impacts, the skies remained murky for at least a decade, due to chemically
generated clouds of sulfuric acid high in the stratosphere. ... The reflection of sunlight back into space
from these high-altitude clouds caused surface temperatures to drop to nearly freezing for many years all
over the planet. ... These atmospheric conditions occur in Venus' perpetually cloudy atmosphere ... where
ultraviolet sunlight and water in the high atmosphere can convert sulfur dioxide into sulfuric acid clouds.
Sulfuric acid clouds like those that cover Venus may have continued to blanket the Earth for more
than a decade after the initial impact of the asteroid, causing a secondary and more long-lasting effect
which killed much of life on Earth. ...".

According to a Fossil Cephalopods FAQ by Neale Monks:

"... Cephalopods ... evolved from primitive molluscs during the Late Cambrian, approximately 500 million
years ago. Unlike the other molluscan groups, cephalopod evolution has concentrated not on a
energetically connservative, defensive lifestyle but on mobility, dynamism, and intelligence. ...

... Cephalopods today are divided into the nautiluses, which reproduces many times, and the coleoids
which reproduce only once (usually) ... The basic fact is that no ammonites are known beyond the end of
the Cretaceous, while the other cephalopod groups, the coleoids and nautiloids, survive to the present day.
This has been tied with other extinctions which occurred at the end of the Cretaceous (known as the
Cretaceous-Tertiary, or K/T, boundary). ... How the squids and octopuses, which lived in the Mesozoic

http://www.dal.ca/~ceph/TCP/FosCephs.html
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seas along with the ammonites, belemnites and nautiloids, survived is unclear. ...".

 

A Comet-Earth collision about 250 million years ago caused the Permo-Triassic Extinction.

 

A Mars-sized body colliding with Earth formed the Moon about 4,400 million years ago,
perhaps leaving the Pacific Ocean as an impact crater and possibly forming the initial

continental crust of the Earth.

 

 

Tony Smith's Home Page

......
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COMET HYAKUTAKE - March 1996

Hyakutake, unlike Comet Hale-Bopp, was formed in interstellar space.   
Sky and Telescope (Feb 98) Newsnotes reports that, 
according to ultraviolet and millimeter-wave observations, 
Hyakutake has isotope ratios consistent with an interstellar origin. 
 
Hyakutake passed within about 15 million km of Earth. 
Although many comets have approached closer 
(in 1491 AD a comet came within about 1.4 million km) 
Hyakutake was the brightest comet to come so close 
to Earth in the past 440 years or so, 
according to Fred Schaaf.
The image above was taken on 20 March 1996 by Shigemi Numazawa. 
The north polar composite image immediately below 
was taken 26-27 March 1996 by Phil Hudaon. 

 
 

Last Appearance - about 8000 BC
According to Richard West of ESO
Brian Marsden, from 371 positions (January 1 - March 18, 1996)
finds an original period of about 8,600 years 
since its current entry into the inner solar system 
and a future period of about 17,000 years 
due to perturbations by planets during the present passage, 
and Don Yeomans has found the current period to be about 18,400 years.  
Very roughly rounding, I take 10,000 years to be the original period 
and 20,000 years to be the current future period.  

_______ _Starfire

http://www.jpl.nasa.gov/comet/hyakutake/
http://www.skypub.com/skytel/tofc/feb98toc.html
http://www.skypub.com/sights/comets/halebopp/halebopp.html
http://www.skypub.com/sights/comets/hyakutake/performance.html
http://www.skypub.com/sights/comets/hyakutake/performance.html
http://www.skypub.com/sights/comets/hyakutake/performance.html
http://www.eso.org/
http://www.jpl.nasa.gov/comet/hyakutake/
http://wwwsor.plk.af.mil/
http://wwwsor.plk.af.mil/
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Hyakutake - first observation of an X-RAY COMET

Hoyle and Wickramasinghe (see New Scientist 11 May 96) propose that 
the X-rays are solar X-rays scattered by grains of carbon-based material 
a few nanometers in diameter.  That is consistent with their theory that 
comets shed large amounts of viruses, and so seed planets with life.  
Secker, Wesson, and Lepock have shown that viruses and bacteria 
could be ejected from a red giant star system by radiation pressure, 
and that they could survive interstellar travel if 
shielded against ultraviolet radiation by a thin carbon layer.  
Even if they were not shielded, enough fragments of DNA, RNA, and protein 
would be transported to seed a planet for rapid evolution of life, 
even if the planet had a carbon dioxide atmosphere 
rather than a reducing atmosphere.  
 
Ethane and methane have been observed 
by the 3-meter NASA Infrared Telescope Facility at Mauna Kea 
according to a paper in Science 272 (31 May 1996) 1263-4, 1310-4.
 
The ethane levels are 
"about 1,000 times greater than can be explained 
if the molecules were formed by normal physical processes 
within the gases of the primordial solar nebula".  
 

On 26 March 1996, Hyakutake was about 0.107 AU from Earth, 
and two condensations were observed behind the nucleus, 
one about 1250 km behind (antisunward) the nucleus, 
and another dimmer one about 3500 km behind the nucleus. 

http://www.jpl.nasa.gov/comet/hyakutake/
http://heasarc.gsfc.nasa.gov/docs/rosat/hyakutake.html
http://xxx.lanl.gov/abs/astro-ph/9607139
http://www.ifa.hawaii.edu/
http://science-mag.aaas.org/science/scripts/display/short/272/5266/1310.html
http://www.jpl.nasa.gov/comet/hyakutake/news50.html
http://www.jpl.nasa.gov/comet/hyakutake/news50.html
http://www.jpl.nasa.gov/comet/hyakutake/news50.html
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(Harris, Combi, Honeycutt, Mueller, and Scherb, 
in Science, 277 (1 August 1997) 676-681))
 
 
 

GAMMA RAY BURST observed very near Hyakutake on 9 April 1996:

On April 11, 1996, Hyakutake was very near where Hale-Bopp would be a year later. Bill Hutchinson of Kenai,
Alaska, photographed both comets on 11 April 1996 and 1997:

http://wwwgro.unh.edu/bursts
http://www.eaglestation.com/hale-bopp.html
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Hyakutake reached perihelion on 1 May 1996, 

at which time the Sun had a coronal mass ejection (CME)  

 
seen by LASCO as "... an explosive solar event in which 

matter streams out from the sun at hundreds of kilometers per second ... ".  

 

 

FRAGMENTATION of Hyakutake _Pic du Midi

 

According to Geraint H. Jones, Andrea Balogh, and Timothy S. Horbury ( Nature 404 (6 April 2000) 574-576 ), "...
Here we report

a fortuitous crossing by a spacecraft of the plasma tail of comet Hyakutake (C/1996 B2), at a distance of more

http://lasco-www.nrl.navy.mil/b2-1996.html
http://lasco-www.nrl.navy.mil/lasco.html
http://www.bdl.fr/s2p/hyakutake.html
http://www.bdl.fr/s2p/hyakutake.html
http://www.nature.com/
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than 3.8 astronomical units (550 million kilometres) from its nucleus.

This surpasses the tail length of 2 AU determined for the Great March Comet of 1843 (C/1843 D1). Our measurements
reveal that, at this distance, the tail of comet Hyakutake was a structured entity at least 7 million kilometres in
diameter. ...

... The Ulysses spacecraft (the first to explore the out-of-ecliptic solar wind) recorded anomalously low solar-wind
proton number densities for several hours on 1 May 1996. An unusual magnetic field structure was detected
simultaneously by the spacecraft's magnetometer. ... Our search for the source comet led to analysis of the relative
locations of Ulysses and the then-productive comet Hyakutake. On the day of the proton number-density drop, Ulysses
was radially aligned with the position that Hyakutake had occupied approximately 8 days earlier. This time difference
was in the range of travel times expected for cometary plasma to traverse the space between the comet and spacecraft.
The highly unusual alignment of the two objects coinciding with the 1 May event is strong evidence that Ulysses
crossed Hyakutake's plasma tail ...

 

... The presence of a coherent structure so far from the nucleus suggests that the plasma tails of comets may persist as
discrete entities for many astronomical units. As the tail of Hyakutake persisted to Ulysses, it is likely that this
structure, ultimately produced by an object only [about] 2.4 km across, survived to reach the edge of the
heliosphere. ...".

 

 

 

Tony Smith's Home Page

......
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Tony's Home

 

SeaWater
Waves
Oklo and Nuclear Energy
Gaia Living Earth

The movie

The Abyss
deals with intelligent life (NTIs) under the sea.  

The humans in The Abyss use known technology, 
including nuclear weapons and liquid breathing, 

but 
the NTIs use technologies not now known by humans, 
such as Consciousness interacting with Sea-Water. 

and Energy Sources great enough to control Tsunamis.  

According to an article by Scott LaFee in the 25 November 2000 issue of The New Scientist: "...for the marine world's
... plankton and microbes that make up the bulk of its inhabitants--

seawater is not a uniform fluid, but a tangle of intertwined chains of sugar molecules that trap
water within their meshwork to form a gel.

... microbes within it [seawater] weren't randomly dispersed, as they ought to be in a pure liquid. Instead they clustered
into tight groups. ... Perhaps there was a scaffolding of large molecules in the water ... the water was chock-full of ...
colloids--large molecules stably suspended in the liquid-- ... much of the ocean's pool of such molecules spontaneously
assembles into a gel matrix. [perhaps not unlike a computer simulation

of the large-scale structure of our Universe ] Simultaneously, marine chemists ... began reporting that seawater
contained high concentrations of polysaccharides, large polymers made up of sugar molecules strung together,
providing further independent evidence that the gel might exist. ... In life and in death, marine organisms exude many
kinds of organic molecules into seawater. Most are quickly devoured by a multitude of bacteria in the water, but some
particularly large and complex polysaccharides--branched molecules hundreds of sugars long--are too unwieldy for
bacteria to digest. These long-lived sugar compounds persist and cross-link to create a three-dimensional meshwork,
which traps water to form a gel. ... If the polysaccharide molecules in a single millilitre of seawater were untangled
and lined up end to end, they would stretch 5600 kilometres. ... The meshwork in each millilitre also includes proteins
(310 kilometres), DNA (2 kilometres) and other molecules. ... Microbes aren't just randomly floating in seawater. They
exist in microniches created not just by the existence of the gel, but by variations millimetre to millimetre in its
structure or chemistry. It's not just like a forest of trees. It's like a forest filled with different kinds of trees. ... imagine
a typical microlitre of seawater--a 1-millilitre cube--stretched to fill a concert hall 60 metres long, 30 metres wide and

http://us.imdb.com/Title?Abyss,+The+(1989)
http://www.scienceweb.org/movies/abyss.html
http://www.newscientist.com/nlf/1125/meet.html
http://www.newscientist.com/
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30 metres high. All the microbial life within that huge space would be represented by one cricket bat (that's a single-
celled alga, or phytoplankton), five basketballs (protozoans), 1000 peas (bacteria), and 10,000 pinheads (viruses). ...
why does the gel form? ... phytoplankton ... organisms use energy from sunlight to convert carbon into sugars, some of
which they release into the water as polysaccharides. Bacteria feed on these sticky sugars, which may also act as a
kind of flypaper, snagging passing organic debris rich in nitrogen and phosphorus. Or the sugars could provide a
protective coating against invasive viruses. In any case the polysaccharides, which carry a negative charge, interact
with positively charged ions of calcium, magnesium and sodium in the water, aligning themselves into microfibrils
called transparent exopolymer particles, or TEPs. ... there were between 28,000 and 5 million TEP particles per
millilitre. The TEPs ... bind ... to each other and to matter such as microscopic faecal pellets from plankton, drifting
strands of DNA, algal cells and other detritus to form larger sheets, webs, discs and balls with the consistency and
behaviour of gel. Bacteria flock to these invisible TEPs. Some use them as shelter from predators, but many chow
down on this ready-made meal, wielding enzymes that break them down into a form they can absorb, all the while
belching out phosphates and ammonia as waste. This, in turn, is just what the phytoplankton require. Ammonia
provides nitrogen; add the phosphate and you've got the perfect fertiliser. ... Bacteria ... help produce high, local
concentrations of ammonia and phosphate. And the iron in the bacteria, released when they're eaten by protozoans, can
produce a pulse of missing nutrients. ... a microbial circle of life: phytoplankton exude sugars that bacteria eat,
producing wastes that the phytoplankton use to grow, resulting in more phytoplankton producing more sugars for more
bacteria. ...".

As originally released, the movie omitted the Controlled Tsunami sequence in the ending. If you saw it the first time
and thought the ending was strange or flat, that may be why. Fortunately, James Cameron, the director, later shot an

expanded version of the movie that included it.

Another movie, Deep Impact (Paramount 1998), had a sequence about a less controlled Tsunuami

whose energy came from a Comet hitting the Atlantic Ocean.

 

In the movie, the wave did not break

http://cinemaniacs.virtualave.net/cameron.htm
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but was controlled and retreated after demonstrating to humans the power of the Abyss Beings. (breaking wave images from
the DVD video version of The Blue Planet)

 

What amount of energy would be needed to produce a Controlled Tsunami?

According to

the Cretaceous-Tertiary boundary event that formed the Chicxlub crater in the Yucatan near the Gulf of Mexico and
ended the reign of the dinosaurs about 65 million years ago yielded a total energy of about 10^8 megatons of TNT, or
about 4 x 10^23 Joules.
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Since 1 Joule = 1 Watt-Second and there are about pi x 10^7 seconds in a year, if we do rough estimates for which pi
is roughly 4, then we see that the total energy of the Chicxlub Cretaceous-Tertiary event is about 10^16 Watt-years =
10^4 Terawatt-years.

That amount, about 10,000 Terawatt-years, is (according to M. Taube, in his book Evolution of Matter and Energy on a Cosmic and
Planetary Scale (Springer-Verlag 1985) - this web page has some further discussion) more energy than all Earth's Chemical Energy
reserves of Oil, Gas, Methane, and Coal combined, and more than a year's worth of Tidal, Geothermal, and Solar
energy:

Reserves (Terawatt-years):

Tidal - 3 per year
Geothermal - 66 per year
Oil - 850
Gas - 550
Methane -1,500
Coal - 7,000
Solar (total energy received by Earth) - 109,000 per year

but nowhere near the amount of Earth's Nuclear Energy reserves

Lithium (as a source of tritium) - 1.9 x 10^9
Uranium - 1.9 X 10^12
Thorium - 7.9 x 10^12
Deuterium (oceanic) - 1.9 x 10^12

Since a world-wide Controlled Tsunami, such as the one at the end of the movie The Abyss, would take much more
energy than the Chicxlub Cretaceous-Tertiary event, it is clear that Atmospheric Oxygen (the Oceanic Oxygen used by fish
has much less fuel-burning energy than the Atmospheric Oxygen used by Dolphins and most Land/Air animals) and Sun-powered weather
could not produce enough energy.

Biological Life on Earth began to use Atmospheric Oxygen around 3 billion years ago, when photosynthesis began to
produce it. Much later, only about 3 million years ago, did our pre-human ancestors discover how to use the
Atmospheric Oxygen energy of fire as a source of energy for technology.

Living Beings on Earth first used Land-Based Nuclear materials for energy about 1.8 billion years ago. According to a
Natural Nuclear Reactors (Oklo) web page containing excerpts from the book The Ages of Gaia (1988) by James
Lovelock:

"... At Oklo [location shown on this map

from a Centre de Recherches Pétrographiques et Géochimiques web site]

there is a mine that supplies uranium mainly for the French nuclear industry. During the 1970s, a shipment
of uranium from Oklo was founded to be depleted in the fissionable isotope Uranium-235. ...[The reason
for the depletion was that.]... in the Proterozoic, ... bacteria built a set of nuclear reactors ... The Oklo
reactors ran gently at the kilowatt power level for millions of years and used up a fair amount of the
natural Uranium-235 doing so. ... This extraordinary event occurred 1.8 eons (1.8 billion years) ago at a

http://www.alamut.com/proj/98/nuclearGarden/bookTexts/Lovelock_Oklo.html
http://www.alamut.com/proj/98/nuclearGarden/bookTexts/Lovelock_Oklo.html
http://crpg.cnrs-nancy.fr/MODEL3D/OKLO/gabon.gif
http://crpg.cnrs-nancy.fr/
http://crpg.cnrs-nancy.fr/MODEL3D/oklo.html
http://www.physics.isu.edu/radinf/oklo.htm
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place now called Oklo in Gabon, Africa ... The chemistry of the element uranium is such that it is
insoluable in water under oxygen-free conditions, but readily soluable in water in the presence of
oxygen. When enough oxygen appeared in the Proterozoic to render the ground water oxidizing,
uranium in the rocks began to dissolve and, as the uranyl ion, became one of the many elements present in
trace quantities in flowing streams. The strength of the uranium solution would have been at most no more
than a few parts per million, and uranium would have been but one of many ions in solution. In the place
that is now Oklo such a stream flowed into an algal mat that included microorganisms with a strange
capacity to collect and concentrate uranium specifically. They performed their unconscious task so well
that eventually enough uranium oxide was deposited in the pure state for a nuclear reaction to start. ... This
kind of reactor is not explosive; indeed it is self-regulating. The presence of water, through its ability to
slow and reflect neutrons, is an essential feature of the reactor. When power output increases, water boils
away and the nuclear reaction slows down. ...".

According to a web page by Andrew Karam:

"... Evidence indicates that a rich uranium deposit in Gabon, West Africa achieved nuclear criticality and
operated for tens of thousands of years or longer. ... it is apparent that 239Pu was produced in
measurable quantities, suggesting that uranium is not the heaviest naturally occurring element known.
...".

The next use of Land-Based Nuclear materials for energy by Living Beings on Earth was in the mid-20th century,
when humans built nuclear reactors and weapons.

As of now, it seems likely that humans are the only Living Beings on Earth using Land-Based Nuclear materials for
energy. Therefore, the only likely present-day source of energy that

could produce such things as Controlled Tsunamis is Oceanic Nuclear Energy.

Could the Earth's Oceans themselves be an Intelligent Life Form made up of

seawater, not a uniform fluid, but a tangle of intertwined chains of molecules forming a gel

such that it forms a huge Bose Einstein Condensate, or BEC, which "... consists of particles with such large de

http://www.physics.isu.edu/radinf/oklo.htm
http://amo.phy.gasou.edu/bec.html/
http://www.colorado.edu/physics/2000/bec/index.html
http://jilawww.colorado.edu/www/research/atomic.html
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Broglie wavelengths that their wave functions overlap, generating a single quantum state that is delocalized across the
entire sample. Thus a condensate of atoms is analogous to the coherent field of photons generated inside a laser. ...".

Then Earth's Oceans might be able to

use Quantum Consciousness Resonance Phenomena to get deuterium nuclei and/or protons to produce Cold Fusion
Energy (somewhat analogous to energy production in the movie The Matrix)

or

Cold Fusion Energy related to:

Sonoluminescence; or
Bose-Einstein Condensates; or
Catalysis by such materials as Palladium.

An idea for another possible mechanism for Oceanic Nuclear energy production is based on the following excerpt from
the book The Blue Planet, by Byatt, Fothergill, and Holmes for BBC and Discovery Channel (DK 2001):

"... in 1984 deep-sea biologists working at the bottom of

the Gulf of Mexico

... came across ... cold seeps ...[where]... at the bottom of the Gulf ... rocks ... seep out ...hydrocarbons ...
through the sediment and ... into the water column. ... One of the sites ...

... was ... a beautiful, calm lake on the bottom of the ocean ...[that]... lapped against what looked like a
golden sandy shore ....[that]... turned out to be thousands of mussels ... living among them was a rich
community of different animals not dissimilar to those found at a hot vent. The cold seeps are too deep to
receive any sunlight ... methane was continually bubbling up from the rocks below. Inside the mussels, in
an extraordinary parallel with the hot vents, they found chemosynthetic bacteria that ... were fixing
methane rather than hydrogen sulfide. ... In places the combination of high pressure and low
temperatures had frozen the methane into a solid, ice-like material. ...". According to the DVD video version
of The Blue Planet, the cold seep was over 20 meters long and at a depth of about half a mile (and the date of 1990 was mentioned
for its discovery).

According to Gulf of Mexico Chemosynthetic Communities - A Teacher's Companion, by Gregory S. Boland and

http://jilawww.colorado.edu/www/research/atomic.html
http://jilawww.colorado.edu/www/research/atomic.html
http://www.gomr.mms.gov/homepg/regulate/environ/chemo/chemo.html
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Robert M. Avent of Minerals Management Service, Gulf of Mexico OCS Region:

"... Gas hydrates are ice-like substances of hydrocarbons and other chemicals held in place by "cages" of
water molecules. When methane hydrates form near the surface of the seabed, they play a major role in
theformation of lush chemosynthetic communities through the utilization of this energy source by bacteria.

The exposed portions of the "ice" shown above are brightly colored yellow and orange. ...".

Methane is CH4, 4 hydrogen atoms bound to a central carbon atom in a generally tetrahedral structure. Not only can a
tetrahedral Methane molecule fit naturally inside the relatively open tetrahedral structure of standard water ice

but it can and does also fit naturally inside structures such as clusters of water molecules that exist optimally in certain
Magic Numbers and in configurations such as Buckyball pentagonal dodecahedral structures with a closed, ideally
icosahedral symmetry formed by 20 hydrogen-bonded water molecules, with their oxygen atoms at the vertices of 12
concatenated pentagons and with 10 free exterior hydrogen atoms. (see physics/9807058 by Keith Johnson) According to a
Texas A&M web page:

"... Structure I hydrate crystals form cages

that can only hold small hydrocarbon molecules inside. These commonly hold a single molecule of
methane (CH4.

Crystal with more complex structures can contain larger hydrocarbon molecules. We predicted Structure II

http://www.gomr.mms.gov/homepg/regulate/environ/chemo/chemo.html
http://xxx.lanl.gov/abs/physics/9807058
http://www-ocean.tamu.edu/Quarterdeck/QD5.3/sassen.html
http://www-ocean.tamu.edu/Quarterdeck/QD5.3/sassen.html
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hydrates

would exist based on laboratory experiments, then discovered them in nature at Jolliet Field in the Gulf of
Mexico.

Structure H crystal cages

can contain iso-pentane, a relatively large, branched-chain hydrocarbon. ...

... hydrocarbon seeps in the Gulf of Mexico ...

... often signal the presence of oil and gas reservoirs far below the seafloor ...".

About 1 part in 7,000 of the hydrogen in Earth's Oceans is heavy Deuterium, D2, one proton and one neutron
instead of ordinary Hydrogen, H1, only one proton. (see Exploring Chemical Elements and Their Compounds, by David L. Heiserman
(TAB Books, McGraw-Hill, 1992)

Could an Oceanic Life Organism find a way to produce CD4 methane whose hydrogen is heavy Deuterium?

If you consider the possibility that molecular clouds in space might contain life, then consider that,
according to a 9 July 2002 BBC article by David Whitehouse: "... Astronomers have found an unusual
molecule deep in a vast cloud of gas and dust. ...

... Astronomers have detected over 100 complicated molecules inside such clouds, and are unable to
explain exactly how they were assembled. ... the Caltech Submillimetre Observatory on the summit of
Mauna Kea in Hawaii ... is sensitive to ultrahigh radio frequencies that cannot easily be detected from sea
level. When they turned the telescope towards the constellation of Perseus to observe the giant molecular-
cloud designated NGC 1333, they noticed a signal at a specific frequency, 309909.4 Megahertz. ... This
frequency exactly matches measurements made on Earth of an unusual molecule called ND3. No
other molecules emit at this frequency. ... ND3 is a special form of ammonia. The usual form NH3 has
three hydrogen atoms and one of nitrogen. ND3, however, has the hydrogen replaced with deuterium, a
heavier form of hydrogen. ... no other molecules containing three deuterium atoms have ever been detected
in interstellar space. ... From simple statistics alone, the chances for all three hydrogen atoms in an

http://news.bbc.co.uk/hi/english/world/
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ammonia molecule to be replaced by the very rare deuterium atoms are one in a million billion ...
The cloud where the new molecule was detected is located about a thousand light-years away, far from
any stars that would raise its temperature above minus 260 degrees Celsius, or just 10 degrees above
absolute zero. ... The chemical reactions that result in the substitution of hydrogen with deuterium atoms
are most efficient at low temperatures. ... There are two kinds of reactions that could produce the
deuterium: so-called gas-phase reactions, like the burning of a flame, and reactions that occur on the
surfaces of solid particles. ... Van der Tak and Schilke looked at ordinary ammonia, NH3, in the NGC
1333 using the large Effelsberg radio telescope in Germany. They concluded, from the ratio of the amount
of NH3 to ND3, that only gas-phase reactions will work. ...".

If so, could Oceanic Life also find a way to use the structure of methane to put two Deuterium nuclei close
enough to fuse into Helium ( He4, two protons and two neutrons ), thus releasing controlled cold nuclear fusion
energy corresponding to the energy of thermonuclear weapons made by humans.

Let the term "Sea Hydrate Fusion Organism" refer to a Methane-Hydrate-related system (perhaps only initially using
Methane Hydrate as a starter-catalyst) for producing Nuclear Fusion Energy from Ocean Water.

(Sea Hydrate Fusion Organisms might be considered as a more actively interesting version of Kurt Vonnegut's Ice-9.)

 

Methane Hydrate is found in many Oceans (as shown on this map from this U. S. Department of Energy web page)

among them, the Gulf of Mexico:

According to the pdf file MMS-2001-091: "... The program, Deep Gulf of Mexico Benthos or DGoMB, is studying the
northern Gulf of Mexico (GOM) continental slope from water depths of 300 meters on the upper continental slope out

http://www.fetc.doe.gov/scng/hydrate/about-hydrates/occurrences.htm
http://www.gomr.mms.gov/homepg/regulate/environ/studies/2001-091.pdf
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to greater than 3,000 meters water depth seaward of the base of the Sigsbee and Florida Escarpments. ...[ some of the
sample locations are show in this map, showing depth contour lines of 100, 200, 1,000, 2,000, and 3,000 meters - note
the close spacing of the 1,000, 2,000, and 3,000 meter contours -

adapted from figures in the pdf file MMS-2001-091 ]... The chosen ship, the R/V Gyre, is owned by Texas A&M
University ... The R/V Gyre was built for the US Navy by Halter Marine Services of New Orleans, LA. ... The Gyre is
a general-purpose, open-ocean research vessel. ...".

The nearest mainland to Station S42 is Cape San Blas, Florida. Station 42 is located about 185 km S35W from Cape
San Blas, Florida,

(map adapted from a Beach Realty of Cape San Blas, Florida, web page).

Station S42 is about 200 km S40W from St. George Island, Florida, and the vector to Station S42 is approximately
perpendicular to the beach of the western part of Little St. George Island.

According to the Deepwater Program: Northern Gulf of Mexico Continental Slope Habitats and Benthic Ecology
Report for Station S42 : "... The R/V Gyre arrived on Station S42 at 21:39 on June 9, 2000 and we finished all
sampling at 8:39 GMT on June 10, 2000. The sampling procedures went quickly for this 763 m deep station which is
located on the West Florida Terrace. The trawl catch was quite abundant and diverse and included a total of 77 fish
representing 13 species. The attached picture ...

http://www.gomr.mms.gov/homepg/regulate/environ/studies/2001-091.pdf
http://www.ocean.tamu.edu/Cruise/plns.html
http://www.flbeaches.net/
http://web.gerg.tamu.edu/GERG/DGoMB/CRU_1/RPTS/S42-report.htm
http://web.gerg.tamu.edu/GERG/DGoMB/CRU_1/RPTS/S42-report.htm
http://web.gerg.tamu.edu/GERG/DGoMB/CRU_1/RPTS/S42-report.htm
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... features a big squid from the trawl. ... [

In his novel Manifold Time (Del Rey 2000) Stephen Baxter says:

"... in the warm, shallow waters of the continental shelf ... in the brightness of day, the squid
emerged from the grasses and corals, and rose in the water. The shoals formed in small
groups and clusters, eventually combining into a community a hundred stron that soared in
arcs and rows through the water. Their jets made the rich water sing as they chattered to each
other, simple sentences picked out by complex skin patterns, body posture, texture. ... It was
the ancient cephalopod language ... of light and shadow and posture ... as old as the squid -
millions of years old, much older than humans - and it was rich and beautiful ... [

According to Introduction to Cephalopods by James B. Wood: "... Octopuses, squids, cuttlefish and the chambered nautilus belong
to class Cephalopoda, which means 'head foot'. ... cephalopods have well developed senses and large brains and are thought to be
the most intelligent of all invertebrates. ... Cephalopods are found in all of the world's oceans, from the warm water of the tropics to
the near freezing water at the poles. They are found from the wave swept intertidal region to the dark, cold abyss. All species are
marine, and with a few exceptions, they do not tolerate brackish water.

Cephalopods are an ancient group that appeared some time in the late Cambrian several million years before the first primitive fish
began swimming in the ocean. Scientists believe that the ancestors of modern cephalopods (Subclass Coleoidea: octopus, squid, and
cuttlefish) diverged from the primitive externally shelled Nautiloidea (Nautilus) very early - perhaps in the Ordovician, some
438 million years ago. How long ago was this? To put this into perspective, this is before the first mammals appeared, before
vertebrates invaded land and even before there were fish in the ocean and upright plants on land! ...".

According to a Google cache of http://www.siue.edu/~sasawye/fossils.htm: "... Permian extinction [ about 250 million years ago ] ...
killed off many ammonoids.  However, the ones remaining took off and expanded during the Triassic [ about 250 to 200 million
years ago ].  ... In the Jurassic, [ about 200 to 140 million years ago ] modern groups of squid and octopi appear. 

End of Cretaceous [ about 65 million years ago ], lost all ammonoids, most the nautiloids (leaving Nautilus).  Left the modern
groups of squids and octopi.  ...".

] ... Squid, all cephalopods ... , belong to the phylum Mullusca ... in the squid the foot has
evolved into the funnel ... leading into the mantle, adn the arms and tentacles ... The mantle
cavity contains the viscera ... the gills also lie in there ... A squid's neural layout ... has two
nerve cords running like rail tracks the length of her body, studded with pairs of ganglia. The
forward ganglia pair is expanded into a mass of lobes. ... [ as shown in this image

http://www.dal.ca/~ceph/TCP/index.html#intro
http://www.google.com/search?q=cache:VZaqgaR22KYC:www.siue.edu/~sasawye/fossils.htm+squid+evolution&hl=en
http://www.siue.edu/~sasawye/fossils.htm
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from a web page with material from an article by Garry Hamillton in the 7 June 1997 New Scientist ] ... squid
are smart ... They have senses based on light, scent, taste, touch, sound - including infrasound
- gravity, acceleraton, perhaps even an electric sense ...  the patterns ...[on their skin are]...
made of chromatophores, sacs of pigment granules surrounded by muscles. The
chromatophores are under conscious control ... The pigments are black, orange, and yellow.
The underlying colors, blues and violets, are created by passive cells we call reflecting
...[Squid]... can make bands, bars, circles, annuli, dots ...[and]... even animate the display ...
There may be electric or sonic components, too ... squid eyes ...[are]... forward-placed for
binocular vision ...

... Some of the simpler signals ... can be observed among the octopuses. And the squid
diverged from them back in the early Mesozoic, some two hundred million years ago. ... Squid
are social creatures ... Whereas octopuses ... are solitary ...

...[Squid]... forage alone by night, and shoal by day ... The squid don't hide on the bottom like
octopuses; they shoal over sea grass beds ... a squid shoal is not a community ... They don't
play ... There are no leaders ... they only live for a couple of years ... [

Could Squid ( by living near Methane Hydrate sites and, with short lives and rapid generational turnover
for fast evolution ) mutate

According to a 22 July 2002 BBC article: "... A giant squid that washed up on an Australian beach over the weekend
could be a member of a new species, according to Australian scientists. The 250 kilogram (550 pound) specimen
was found dead on a beach in Hobart, Tasmania. ... Experts found several characteristics which they say they have
never encountered before - including long, thin flaps of muscle attached to each of the squid's eight arms. ... Even if
the scientists had wanted to, they could not have made a feast of the mysterious squid. ...its high ammonia content
would have made it unpleasant to eat ..."

or coevolve, perhaps symbiotically,

According to a Michele Nishiguchi web page, she is "... working on a system that encompasses the interactions
between a sepiolid squid host (Family Sepiolidae) and their bioluminescent bacterial symbionts (Genus Vibrio) ...
investigating the molecular basis for the speciation of several species of sepiolid hosts and their respective
bioluminescent symbionts. ...".

perhaps like mitochondria,

According to a Michael D. Guiry web page, "... Mitochondria are found in nearly all eukaryotic cells. In some cases,
there is a single, large mitochondrion, but, more often, there are 100s or 1000s; the number is generally correlated
with the metabolic activity of the cell. Mitochondria are generally 1-10 µm in length. ... Many of the metabolic steps
of cellular respiration take place in the ... mitochondrial matrix ... where several different enzymes are concentrated.
...".

with Sea Hydrate Fusion Organisms to produce Squid Sea Hydrate Fusion Organisms ?

] ... And yet it did not matter. For there was consolation in the shoal, and the shoal of shoals:

http://www.fortunecity.com/emachines/e11/86/cephpod.html
http://www.newscientist.com/
http://news.bbc.co.uk/hi/english/world/
http://www.cs.nmsu.edu/~biology/Faculty%20&%20Staff/Nishiguchi/Nishiguchi.htm
http://seaweed.ucg.ie/firstyears/mitochondria.html
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the ancient songs that reached back to a time before humans, before whales, before even the
fish.

The songs, poetry of light and dance, made every squid aware she was part of a continuum
that stretched back to those ancient seas, and on to the incomprehensible future; and that her
own brief, vibrant life was as insignificant, yet as vital, as a single silver scale on the hide of a
fish. ... every squid knew it, on some level that transcended the mind. ...". ... [

Could Dolphins ( with Human-like Brains and Sonic Powers to produce Sea Fusion Reactions ) also
coevolve ( perhaps by eating Squid Sea Hydrate Fusion Organisms ) to participate in a Fusion-Powered

Oceanic Consciousness ?

According to a 28 July 2002 AP Yahoo! News article cited by the Drudge Report: "... Thousands of jumbo flying
squid measuring up to 2 feet long have washed ashore at a La Jolla beach, surprising scientists and swimmers. ...
Reuters ... Slideshow ...

... Squid Wash Ashore in Calif. ... Workers on Friday removed 12 tons of dead and dying squid stranded at La Jolla
Cove. It may have been the largest local mass stranding in nearly 100 years, said Eric Hochberg, a scientist with the
Santa Barbara Natural History Museum. Hochberg believes the quivering, tentacled mollusks were stranded while
chasing a school of grunion, a fish that spawns on the sand at high tide. ... "It was just unbelievable," said Bill
Halsey, 26. "They made these strange noises like a dolphin or a seal as they were dying." ... The jumbo
flying squid, known by their scientific name Dosidicus gigas, normally nestle in the eastern Pacific Ocean but they
have been showing up on beaches from Orange County to the Mexican Border. Scientists suspect that they are
coming north with El Nino warm water currents. ...".

] ... The underwater digital camera captured images representing diverse topography featuring large mounds and deep
craters at the bottom of this station. ...".

 

According to a DOE web page All about Hydrates, a "... prominent locality for hydrate occurrence is the deep-water
Gulf of Mexico. ...[which has]... unique features, including visible mounds of hydrate directly on the sea floor.

In recent years, scientists have visited the deep gulf in submersible vehicles to observe and sample the mounds.
Among the many discoveries are unique chemosynthetic communities, including previously unknown species called
ice worms, that derive sustenance not from the sun, but directly from the methane slowly dissociating from the
hydrate. ...".

According to the Deepwater Program: Northern Gulf of Mexico Continental Slope Habitats and Benthic Ecology
Report for Station S39: "... The GYRE arrived on Station S39 at 5:44 GMT on June 6, 2000 and we finished all

http://story.news.yahoo.com/news?tmpl=story&u=/ap/20020727/ap_on_re_us/brf_dying_squid_2
http://www.drudgereport.com/
http://www.fetc.doe.gov/scng/hydrate/about-hydrates/occurrences.htm
http://web.gerg.tamu.edu/GERG/DGoMB/CRU_1/RPTS/rept_S39.htm
http://web.gerg.tamu.edu/GERG/DGoMB/CRU_1/RPTS/rept_S39.htm
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sampling at 6:21 GMT on June 7, 2000. A number of waterspouts ...

... were spotted in the distance while we were sampling this 3000 m deep station. ... We had ...[a]... trawl filled with
iron stone ...".

According to Deepwater Environmental Publication MMS 2001-091.pdf : "... Photographs of an "iron stone bottom"
north of the Yucatan Strait suggested deep bottom currents sweep some areas free of sediments ...".

 

If Squid Sea Hydrate Fusion Organisms (shown in green on this surface ocean current map, and five more shown below, all modified
from a link on an Okanagan University College web page) were first formed in the Gulf of Mexico

then they could spread by the warm shallow Gulf Stream (shown in the image immediately below from the DVD video version of
The Blue Planet) to the North Atlantic Ocean.

http://www.gomr.mms.gov/homepg/regulate/environ/deepenv.html
http://www.gomr.mms.gov/homepg/regulate/environ/studies/2001-091.pdf
http://www.geog.ouc.bc.ca/physgeog/contents/8q.html
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The Great Ocean Conveyor Belt (shown in the image immediately below from this United Nations Environmental Programme web page)
takes North Atlantic Squid Sea Hydrate Fusion Organisms to the South Atlantic, the Antarctic, the Indian and the

South and North Pacific Oceans. One trip around the Great Ocean Conveyor Belt takes about 1,000 years. According
to a PBS web page:

"... The Conveyor Belt begins in the North Atlantic. There the water grows colder and saltier and sinks.
This feeds a sluggish mass called the North Atlantic Deep Water. With a flow 20 times that of all the
world's rivers combined, the deep water flows southward over the ocean floor. The flow is vast, but not
swift: Once deep water forms, it may not touch the open air again for 1000 years. The flow surfaces again
around Antarctica, where it is chilled again. Ultimately, it surfaces in the Indian and Pacific Oceans and
then flows back north into the South Atlantic and eventually into the North Atlantic. ...".

The warm surface Gulf Stream takes Squid Sea Hydrate Fusion Organisms to the North Atlantic:

http://www.grida.no/climate/vital/32.htm
http://www.pbs.org/wnet/savageseas/weather-article.html
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The North Atlantic cold deep current takes Squid Sea Hydrate Fusion Organisms to the South Atlantic:

The North Atlantic Drift warm surface current takes Squid Sea Hydrate Fusion Organisms to the Arctic, and the
Antarctic cold deep current takes Squid Sea Hydrate Fusion Organisms to the Indian Ocean:

The Antarctic cold deep current takes Squid Sea Hydrate Fusion Organisms to the South Pacific Ocean:
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The warming rising Pacific current takes Squid Sea Hydrate Fusion Organisms to the North Pacific Ocean:

Thus, Gulf of Mexico Squid Sea Hydrate Fusion Organisms are distributed to all the Oceans of the Earth. (ocean image
below from an Ocean Dynamic Topgraphy image from a JPL Topex web page)

 

As suggested to me by e-mail correspondence with Gary G. Ford (see also as references An Introduction to Modern Astrophysics,
by Carroll and Ostlie (Addison-Wesley 1996), including page 511, and Cauldrons in the Cosmos, by Rolfs and Rodney (Chicago 1988), including
page 440),

if a lot of 125 MeV neutrinos were produced by the Squid Sea Hydrate Fusion Organisms of Earth's
Oceans and were absorbed by a lot of the iron Fe^56_26 in Earth's core, then by the neutrino
disintegration reaction

http://topex-www.jpl.nasa.gov/gallery/science.html
http://www.swimp.org/
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Fe^56_26 + 124.4 MeV neutrino -> 13 He^4_2 + 4 n

the Earth's dense solid iron core would turn to Helium He^4_2 which would then, in turn, disintegrate by
the reaction

He^4_2 + neutrino -> 2 H^1_1 + 2 n

thus turning the Earth's Iron Core into a gigantic Hydrogen Bomb.

 

If the above scenario were to really take place, and if the explosion of the Earth's iron core were a coherent beam
of information beamed out through the lens of the Pacific Ocean, then perhaps a view from land near the Gulf of
Mexico might look like the scene near the end of the book

Childhood's End

by Arthur C. Clarke (Ballantine books 1953), at pages 214-217:

"... Something's starting to happen. The stars are becoming dimmer. It's as if a great cloud is coming up,
very swiftly, over all the sky. But it itsn't really a cloud. It seems to have some sort of structure - I can
glimpse a hazy network of lines and bands that keep changing their positions. It's almost as if the stars are
tangled in a ghostly spider's web.

The whole network is beginning to glow, to pulse with light, exactly as if it were alive. And I suppose it is
...

The glow seems to be shifting to one part of the sky ... There's a great burning column, like a tree of fire,
reaching above the western horizon. It's a long way off, right round the world. I know where it springs
from: ...[a pair of Pacific Islands]...

they're on their way at last, to become part of the Overmind. ... they're leaving the last remnants of matter
behind.

As that fire spreads upward from the Earth, I can see the network becoming firmer and less misty. In
places it seems almost solid, yet the stars are still shining faintly through it.

... Is this how it talks to you ... in colors and shapes like these? ...

Now it looks exactly like the curtains of the aurora, dancing and flickering across the stars. Why, that's
what it really is, I'm sure - a great auroral storm. The whole landscape is lit up - it's brighter than the sky -
reds and golds and greens are chasing each other across the sky ...

The storm's dying down, but the great misty network is still there. I think that aurora was only a by-
product of whatever energies are being released up there on the frontier of space. ...

... That great burning column is still there, but it's constricting, narrowing; it looks like the tunnel of a
tornado, about to retract into the clouds. ... I felt a great wave of emotion ... it was a sense of fulfillment,
achievement. ...

... the world feels empty. Utterly empty. It's like listening to a radio set that's suddenly gone dead. And the
sky is clear again - the misty web has gone. ...

The light! From beneath me - inside the Earth - shining upward, through the rocks, the ground, everything
- growing brighter, blinding -
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In a soundless concussion of light, Earth's core gave up its hoarded energies. For a little while the
gravitational waves crossed and re-crossed the Solar System, disturbing ever so slightly the orbits of the
planets. Then the Sun's remaining children pursued their ancient paths once more, as corks floating on a
placid lake ride out the tiny ripples set in motion by a falling stone. ...

There was nothing left of Earth. ... Strange to see the Moon still shining up there. ... it will be lonely now
...".

 

Could Squid Sea Hydrate Fusion Organisms be real Abyss Beings whose Collective Quantum
Consciousness can establish Quantum Consciousness of a Fusion-Powered Oceanic

Consciousness?

Could Humans on Land cooperate with Dolphins and Squid Sea Hydrate Fusion Organisms
of a Fusion-Powered Oceanic Consciousness to help produce a Harmonious Living Planet

Earth?

Could the Future Fate of a Harmonious Living Planet Earth be to find its place in a
Harmonious Living Universe?

 

 

What if humans, instead of cooperating with Dolphins and the Squid Sea Hydrate Fusion Organisms, destroy the
Cetacean / Cephalopod / Ocean System with human military/commercial/fishing technology and pollution? Could the

Cetacean / Cephalopod / Ocean System and its (perhaps extraterrestrial) friends use Oceanic Nuclear Energy to
cleanse the Oceans of human technology and pollution

and the Earth of destructive humans themselves, as in the movie Star Trek IV, from which the above image is taken?

 

 

Hakan Gustavsson has an excellent web page on The Abyss.

Tony Smith's Home Page

...

http://www.edu.isy.liu.se/~z94hakgu/abyss.html


Dolphins

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/DolphinAbyss.html[4/16/18, 1:40:07 AM]

...
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Tarot, Physics, and Sting:

[ Here is a pdf file of this page. ]

To see the Tarot structure of the D4-D5-E6 physics model, 
start with the minor arcana card 2 of cups, 
and add cards as follows:  
 
 
2c                                  

This is Spin(2) = U(1)                                   
-----------------------------------------------------------------
 
                    
   2w                 
                                         
2c                                    
                                         
   2s                           
 

This is Spin(3) = SU(2) = Sp(1) = S3 
-----------------------------------------------------------------
                    
 
   2w   4c               
                                         
2c         2p                             
                                         
   2s   4p                         
 

This hexagon is Spin(4) = Spin(3)xSpin(3) 
                        = SU(2)xSU(2)
                        = Sp(1)xSp(1)   
                        = S3 x S3

With Minkowski signature, it is Spin(1,3). 
-----------------------------------------------------------------
 

          
      4w   6c   6w                     
 
   2w   4c         8c                
                                         
2c         2p                             
                                         
   2s   4p                         

This is Spin(2,3) = Sp(2).
-----------------------------------------------------------------
           
         
 
      4w   6c   6w                     
 
   2w   4c         8c                
                                         
2c         2p         8p                    
                                         
   2s   4p         8p                

      4s   6p   6s               

This nest of 2 hexagons is Spin(2,4) = SU(2,2).
Euclidean signature gives Spin(6) = SU(4).
-----------------------------------------------------------------
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        3s   7p   3w   5c                 
 
      4w   6c   6w        5w               
 
   2w   4c         8w         3c         
                                         
2c         2p         8p                    
                                         
   2s   4p         8s                

      4s   6p   6s               

This is Spin(7).
---------------------------------------------------------------------

        3s   7p   3w   5c                 
 
      4w   6c   6w        5w               
 
   2w   4c         8w         3c         
                                         
2c         2p         8p        8c               
                                         
   2s   4p         8s         7c          

      4s   6p   6s        5s          

        7s   3p   7w   5p             

This is D4 of Spin(1,7) and Spin(8). 
Compare the 28 Hsiu. 

Now there are 3 nested hexagons.

The 16 blue points generate U(2,2) = SU(2,2)xU(1) = Spin(2,4)xU(1).
The 8 red points generate SU(3).
The 4 green points generate U(2) = SU(2)xU(1).
-------------------------------------------------------------------    
 
           9c   9p   9w   9s  10c

        3s   7p   3w   5c         10p        
 
      4w   6c   6w        5w          10w       
 
   2w   4c         8w         3c          10s
                                         
2c         2p         8p        8c               
                                         
   2s   4p         8s         7c          

      4s   6p   6s        5s          

        7s   3p   7w   5p             

This is Spin(9).  
---------------------------------------------------------------------        
 
 
           9c   9p   9w   9s  10c

        3s   7p   3w   5c         10p        
 
      4w   6c   6w        5w          10w       
 
   2w   4c         8w         3c          10s
                                         
2c         2p         8p        8c             Fo   
                                         
   2s   4p         8s         7c           Hr

      4s   6p   6s        5s           Em

        7s   3p   7w   5p          Pr    
 
           Pc   Pp   Pw   Ps   Es
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This is D5 of Spin(1,9) = SL(2,O) and Spin(10) 
with dimension 45 = 28+16+1. 
The 16 form an 8-dim complex space 
with 8-dim real Shilov boundary.
Compare the 8 Immortals.  
Here there are4 nested hexagons.
 
---------------------------------------------------------------------   
 
To get to 78-dim E6 from 45-dim D5=Spin(10), 
you need 33 more cards:

16 = 4 aces, 4 jacks (knights), 4 queens, and 4 kings 
     from the minor arcana; 
1 = the devil; 
16 = all major arcana except fool, devil, 
     emperor, priestess, emperor, hierophant.  
 
 
Ac Nc Qc Kc Ap Np Qp Kp   Aw Nw Qw Kw As Ns Qs Ks
 
                        Dv
 
St Wh Jt Mg Wo Lv Ch Ht   Mo Sr Tm Js Su HM Dt Tw
 
 
They do NOT form more hexagons, 
as they represent spinor representations 
as opposed to vector representations, 
so 

the final tarot pattern for E6 is 
the D5 4-level nest of hexagons plus the 33:   
 
 
 
           9c   9p   9w   9s  10c

        3s   7p   3w   5c         10p        
 
      4w   6c   6w        5w          10w       
 
   2w   4c         8w         3c          10s
                                         
2c         2p         8p        8c             Fo   
                                         
   2s   4p         8s         7c           Hr

      4s   6p   6s        5s           Em

        7s   3p   7w   5p          Pr    
 
           Pc   Pp   Pw   Ps   Es

Ac Jc Qc Kc Ap Jp Qp Kp   Aw Jw Qw Kw As Js Qs Ks
 
                        Dv
 
St Wh Jt Mg Wo Lv Ch Ht   Mo Sr Tm Js Su HM Dt Tw

In this interpretation, 
the Tarot cards correspond to physics as follows: 

c - cups = hearts
p - pentacles = diamonds
w - wands = clubs
s - swords = spades

2w,2s,
4c,4p,4w,4s,
   2c,2p,8p,8c (Cartan subalgebra)
6c,6p,6w,6s,
8w,8s        - 16-dim U(2,2) = U(2,2)xU(1) = Spin(2,4)xU(1)
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3s,7p,3w,
   3c,7c,      (Cartan subalgebra)
7s,3p,7w     - 8-dim SU(3)

5w,
   5p,5c,      (Cartan subalgebra)
5s           - 4-dim U(2) = SU(2)xU(1)

9c,9p,9w,9s - spacetime t,x,y,z

10c,10p,10w,10s - internal symmetry space

Fo - fool = joker - converts 
                    real spacetime and internal symmetry space
                    into 
                    imaginary spacetime and internal symmetry space

Pc - page of cups - spacetime time t
Pp - page of pentacles - spacetime space x
Pw - page of wands - spacetime space y
Ps - page of swords - spacetime space z

Es - empress - internal symmetry space
Pr - priestess - internal symmetry space
Em - Emperor - internal symmetry space
Hr - hierophant - internal symmetry space

--------------------------------------------------

Ac - ace of cups - electron neutrino
Jc,Qc,Kc - jack, queen, king of cups 
         - red, blue, green down quarks

Ap - ace of pentacles - electron
Jp,Qp,Kp - jack, queen, king of pentacles
         - red, blue, green up quarks

Aw - ace of wands - electron anti-neutrino
Jw,Qw,Kw - jack, queen, king of wands 
         - red, blue, green down anti-quarks

As - ace of swords - positron
Js,Qs,Ks - jack, queen, king of swords
         - red, blue, green up anti-quarks

Dv - devil = joker2 - converts 
                      real fermion particles and antiparticles
                      into 
                      imaginary fermion particles and antiparticles

St - stars - determine fates
           - electron neutrino 

Wh - wheel of fortune - used by magician to make judgment
                      - red down quark
Jt - judgment - made by magician using wheel
              - blue down quark
Mg - magician - uses wheel to make judgment
              - green down quark

Wo - world - people whose fates are determined
           - electron

Lv - lovers - lovers
            - red up quark
Ch - chariot - warriors
             - blue up quark
Ht - hermit - hermits
            - green up quark
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Mo - Moon - factors in determining fates
          - electron anti-neutrino

Sr - strength 
              - red down anti-quark
Tm - temperance 
                - blue down anti-quark
Js - justice
             - green down anti-quark

Su - Sun - fates
                 - positron

HM - hanged man - pending judgment = uncertain
                - red up anti-quark
Dt - death - end of life
           - blue up anti-quark
Tw - tower - continue life
           - green up anti-quark

--------------------------------------------------

If you ignore the complex imaginary structure of 78-dim E6, 
you get 52-dim F4, with this 52-card physical interpretation: 

36 of Spin(9) and 16 of quarks and leptons form 52-dim F4. 

JH,QH,KH     JD,QD,KD     JC,QC,KC     JS,QS,KS    - quarks
   AH           AD           AC           AS       - leptons

28 of Spin(8) and 4 of spacetime and 4 of iss form 36-dim Spin(9).

  10H          10D          10C          10S       - iss = internal 
                                                     symmetry space

   9H           9D           9C           9S       - spacetime     

16 of U(2,2) and 8 of SU(3) and 4 of U(2) form 28-dim Spin(8). 

2H,4H,6H,8H  2D,4D,6D,8D  2C,4C,6C,8C  2S,4S,6S,8S - U(2,2)

  3H,7H        3D,7D        3C,7C        3S,7S     - SU(3)
   
   5H           5D           5C           5S       - U(2)

 

Sting and Tarot:

 

According to a web page reviewing a Sting CD-ROM: "... STING "All This Time" is a CD-ROM adventure ...
released by Starwave in 1996 ... The 3D scrolling landscape contains numerous musical environments to explore where
hidden tarot cards may be collected. Once all the cards are found, you are rewarded with a personal tarot card reading
by Sting himself. ...".

 

According to an epinion review web page: "... Ten Summoner's Tales - Sting ... Ten Summoner's Tales was his sixth
solo album produced early in 1993 ... TRACKS ... Shape Of My Heart (4:38) ... STING ON SHAPE OF MY HEART
... Thoughts from his 1993 Promotional Interview ...

"I wanted to write about a card player, a gambler who gambles not to win but to try and figure out
something;

to figure out some kind of mystical logic in luck, or chance;

some kind of scientific, almost religious law.

http://www.geocities.com/Area51/Shire/2558/sting.htm
http://www.epinions.com/musc-review-8E7-11E0D468-3884228A-prod1
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So this guy's a philosopher, he's not playing for respect and he's not playing for money, he's just trying to
figure out the law - there has to be some logic to it. ...

... The derivation of playing cards are actually tarot cards, and they are thousands of years old ..."

... FEATURED ARTIST ON SHAPE OF MY HEART ... Larry Adler, who haunts this track with his soulful
harmonica, was blacklisted during the McCarthy era of the 1940s. He has lived in London ever since. Adler has played
with the best of history's great bands and musicians, including Gershwin. Sting handpicked him to compliment this
particular song's lyrics. ... LYRICS... Shape Of My Heart ... Written by: Sting & Dominic Miller ...

 

He deals the cards as a meditation
And those he plays never suspect
He doesn't play for the money he wins
He do[es]n't play for respect
   
He deals the cards to find the answer
The sacred geometry of chance
The hidden law of a probable outcome
The numbers lead a dance
   
...
   
I know that the spades are the swords of a soldier
I know that the clubs are weapons of war
I know that diamonds mean money for this art
But that's not the shape of my heart
That's not the shape, the shape of my heart
That's not the shape, the shape of my heart ...

 

... The eldest of four children raised by working class parents, Gordon Matthew Sumner began his adult life as a ditch
digger. In 1974, after attaining his teaching license, he became an instructor in a Roman Catholic high school. Sumner
eventually became a jazz musician in the late 1970s. Sumner joined many jazz bands during the early part of his
musical career, including The Phoenix Jazzmen, who dubbed him 'Sting' (short for 'Stinger') after he arrived at a jam
session dressed in a black and yellow rugby shirt, resembling a bumble bee. The name stuck.

When he met US citizen and drummer, Stewart Copeland, in a London pub the week following New Years Eve in
1977, Sting decided it was time to try to create his own band. Only four days later, he began rehearsing with guitarist
Henri Padovani and Copeland in the latter's studio. In six months, (following several successful local gigs), Sting and
Copeland were introduced to guitarist Andy Summers and the punk rock band known as The Police) was borne. ... In
1984, after nearly *eight years* of world-renowned successes as a three-piece band, (mostly due to a change in style
from punk to pop/rock), The Police quietly called it quits. ... he wrote poetry and lyrics, beginning his solo career in
1985. ...".

According to an Amazon review by Camille James Harman of Sting's 2003 memoir Broken Music:

"... Sting begins with an account of his and his wife's first ritual drink of ayahuasca in 1987 in Brazil. ...".

Tony's Home

http://www.amazon.com/exec/obidos/tg/detail/-/0385336780/ref=cm_rev_next/103-5196978-8707856?v=glance&s=books&vi=customer-reviews&show=-submittime&start-at=31
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Tony Smith's Home Page

Future History - Distant and Immediate

From the Beginning of History through 2000 = 5760 humans used transportation,
communication, and industry to create a Global World Order

with human technology to light up

the Earth at night,

and

to turn low-Earth-orbit into a space junkyard of debris

that may have brought down Space Shuttle Columbia on 1 February 2003;

and

to consume Cetaceans,

http://news.bbc.co.uk/1/hi/sci/tech/2732711.stm
http://news.bbc.co.uk/1/hi/sci/tech/2732711.stm
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Rain Forests,

and Fish

( 1958-1980 fish graphic adapated from Ransom A. Myers & Boris Worm (Nature 423 (15 MAY 2003) 280-283), who say: "... Industrialized
fisheries typically reduced community biomass by 80% within 15 years of exploitation. Compensatory increases in fast-growing species were

observed, but often reversed within a decade. ... the global ocean has lost more than 90% of large predatory fishes. ...[as indicated by the above
graphic showing]... Spatial patterns of relative predator biomass in ...1958 ... and ... 1980 ... Colour codes depict the number of fish caught per 100
hooks on pelagic longlines set by the Japanese fleet. ...". See also the book Empty Ocean, by Richard Ellis (Island Press (2003), and a 25 May 2003
review in The New York Times by Thurston Clarke, who says: "... Ellis writes in summary, ''... the rampant destruction of the ocean floor and

its endemic fauna is one of the greatest environmental disasters in history, and it is occurring virtually unnoticed.'' ...". ),

and, as of around 1997, an unsustainable exponential growth of Global population and USA stock market values:

http://www.nature.com/nature
http://www.nytimes.com/
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What about the Distant Future of Humanity?

If the population of Earth were to be stabilized at about 10^10 (10 billion) people (using data from The World
Almanac 2001) that would be is about 100 people per square kilometer,

or about 3 times the persent population density of the USA,
or about the present population density of China,
or about a third of the present population density of Japan or India,
or about a tenth the present population density of Bangladesh.

If that population consumed enough energy to maintain a USA-type standard of living by using energy at the same rate
as the present USA, that would be about 100 Q (quadrillion BTU, or 10^15 BTU), or about 300 x 10^11 kw-hours
(kilowatt-hours), for each year, for about 3 x 10^8 (300 million) people, or about 10^5 kw-hours/year per person

for a total energy consumption for all 10^10 people per year of about 10^5 x 10^10 = 10^16 kw-hours/year = 3 x 10^4
Q/year.

Using about 10,000 hours in a year as an approximation to about 8,766 hours in a year:

1 Q = 3 x 10^11 kw-hours = 3 x 10^14 watt-hours = 300 x 10^12 watt-hours = 300 Terawatt-hours = 300 x 10^(-4)
Terawatt-years = ( 1/30 ) Terawatt-years

so that the total energy consumption for all 10^10 people per year would be about 3 x 10^4 Q/year = 10^3 Terawatt-
years/year.
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Using total Earth energy reserves in Terawatt-years, according to M. Taube, in his book Evolution of Matter and
Energy on a Cosmic and Planetary Scale (Springer-Verlag 1985), the number of years that 10^10 people could
consume energy at the present USA per capita rate, a consumption rate of about 1,000 Terawatt-years/year, is:

                 Reserves                     Duration 
              (Terawatt-years)                  (years)

Oil                   850                          1   

Gas                   550                          1   

Methane             1,500                          2   

Coal                7,000                          7   

Uranium           1.9 X 10^9               2,000,000   
(1/1000 of                                             
Earth supply)                                          

Thorium           7.9 x 10^9               8,000,000   
(1/1000 of                                             
Earth supply)                                          

Deuterium         1.9 x 10^9               2,000,000   
(1/1000 of                                             
ocean supply)                                          

Lithium           1.9 x 10^9               2,000,000   
(source of                                            
tritium)                                               

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-years/year so that 10^10 people
could consume energy at the present USA per capita rate by using about 1% (one percent) of the solar energy received
by Earth. This could be done, for example, by building a lot of orbiting solar energy collection dishes and beaming the
energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy is about 3 Terawatt-
years/year, so that those sources would be inadequate to support 10^10 people consuming energy at the present USA
per capita rate.

Compare the energy that Quantum Consciousnesses might be able to obtain from Earth's Oceans by Cold
Fusion or Proton Annihilation.

Based on the above, it is my opinion that, for humanity to have a happy distant future on Earth, it is necessary that :

1 - population of Earth must stabilize at somewhere around 10 billion, so if we want to have
more people than that, we need to migrate to space colonies;

2 - fossil fuels must be phased out soon;

3 - safe nuclear (fission and/or fusion) must be built soon, to get us through the next few
million years;

4 - Could Humans and Quantum Computer Intelligence cooperate to Improve the Quality of
Life on Earth?

5 - solar energy collection can keep 10 billion people happy on Earth until the sun expands
about a billion years from now.

 6 - Could Humans and Dolphins and a Living Earth Ocean cooperate to find a place in a
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Harmonious Living Universe?

What about beyond a billion (10^9) years?

after about 10^9 years, the Sun will have expanded to sterilize the Earth and Mars will have a nice climate for
humans.
after about 3 x 10^9 years, the Milky Way and Andromeda collide and the Sun is either thrown clear of the
combined galaxies or eventually falling into the combined galactic center;
after about 4 x 10^9 years, the Milky Way and Andromeda will be merged into an elliptical galaxy with the
merger causing a few supernovae per year;
after about 7 x 10^9 years, the Sun will be a red giant, melting the ice of Jupiter's moon Europa;
after about 10^14 years, the last red dwarf stars die;
after about 10^16 years, most planets have left their stars;
after about 10^20 years, most stars and planets have left their galaxies;
after about 10^29 years, black holes will have accreted stars (mostly white dwarfs and neutron stars) in
galaxies);
after about 10^31 years, protons will have decayed by SU(5) GUT processes;
after about 10^32 years, black holes will have accreted stars in clusters;
after about 10^64 years, protons will have decayed by quantum gravitational processes;
after about 10^68 years, black holes will be the dominant form of mass;
after about 10^100 years, black holes will have decayed to positronium, which itself will decay, and quantum
fluctuations could create new universes;

Note that Humanity must become Extra-Terrestrial in order to grow beyond a population of
about 10 billion and to survive more than a billion years.

How can Humanity influence the Future of our Universe?

 

What about contact with OTHER LIFE FORMS?

Click Here for References.

Click Here for History prior to 1998.

excerpts from Rudyard Kipling - The Gods of the Copybook Headings:

 

As I pass through my incarnations in every age and race,

I make my proper protestations to the Gods of the Market-Place.

Peering through reverent fingers I watch them flourish and fall.

And the Gods of the Copybook Headings, I notice, outlast them all.

We were living in trees when they met us. They showed us each in turn.
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That water would certainly wet us, as Fire would certainly burn:

...

They denied that Wishes were Horses; they denied that a Pig had Wings.

So we worshiped the Gods of the Market Who promised these beautiful things.

...

But, though we had plenty of money, there was nothing our money could buy,

And the Gods of the Copybook Headings said: 'If you don't work you die.'

Then the Gods of the Market tumbled, and their smooth-tounged wizards withdrew,

And the hearts of the meanest were humbled and began to belive it was true

That All is not Gold that Glitters, and Two and Two make Four---

And the Gods of the Copybook Headings limped up to explain it once more

...

As surely as Water will wet us, as surely as Fire will burn,

The Gods of the Copybook Headings with terror and slaughter return!

 

 

Tony Smith's Home Page

...

...
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According to a 17 February 2005 BBC article: "... China has overtaken the United States in the consumption of basic
agricultural and industrial goods ... It is now the world's biggest consumer of grain, meat, coal and steel. ... China is
well ahead of the US in the consumption of goods such as television sets, refrigerators and mobile phones. However,
per capita consumption in China, the world's most populous country, remains far below that of the US. ...

64m tons of meat were consumed in China in 2004 compared to 38m tons in the US
258m tons of steel were used in China in 2003 compared to 104m in the US
China's factories and homes burned 40% more coal than in the US
The number of PCs in China is doubling every 28 months.

... Only in oil does the US consume more [than China]. ...".

What is the likely outcome of competition between the US and China for Oil ? Consider how
far the US has gone to get Oil in recent history:

According to a 16/17 February 2005 alternet interview of John Perkins by Amy Goodman: "... John Perkins, author of
Confessions of an Economic Hit Man, worked for years as chief economist at an international consulting firm in
Boston called Chas. T. Main. ...

JOHN PERKINS: Well, really, over the past 30 to 40 years, we economic hit men have created the largest global
empire in the history of the world. ... typically ... we identify a third-world country that has resources that we
covet. And often these days that's oil ... we arrange a huge loan from the international lending community; usually
the World Bank leads that process. So, let's say we give this third-world country a loan of $1 billion. One of the
conditions of that loan is that the majority of it, roughly 90 percent, comes back to the United States to one of our big
corporations, the Bechtels, the Halliburtons. And those corporations build in this third-world country large power
plants, highways, ports, or industrial parks &endash; big infrastructure projects that basically serve the very rich. The
poor people in those countries and the middle class suffer; they don't benefit from these loans, they don't
benefit from the projects. In fact, often their social services have to be severely curtailed in the process of
paying off the debt.

... this third-world country then is saddled with a huge debt that it can't possibly repay. For example, today, Ecuador.
Ecuador's foreign debt, as a result of the economic hit men, is equal to roughly 50 percent of its national budget. It
cannot possibly repay this debt, as is the case with so many third-world countries. So, now we go back to those
countries and say, look, you borrowed all this money from us, and you owe us this money, you can't repay your
debts, so give our oil companies your oil at very cheap costs. ... That's what we're doing today around the world, and
we've been doing it since the end of World War II. It has been building up over time until today where it's really
reached mammoth proportions where we control most of the resources of the world. ... Other empires have been
created militarily and everybody in the country knows the armies are going out there and creating empire. But this one
has been done so subtly that most Americans have no idea that it is going on. ...

... what we have here is a world empire that's controlled by a very few men I call the "corporatocracy," and these
are the heads of the big corporations, big banks and government, and they tend to be the same person. They jump
across these lines and MacNamara is a great example of that. He was president of Ford and then he became secretary
of defense under Kennedy and Johnson and then he became president of the World Bank. And in all three roles, his
main job was to promote American business, to promote the corporatocracy, to bring the goodies home, to exploit the
world. And he was in democratic regimes, Kennedy and Johnson. Today we've got Dick Cheney who's basically in the
same picture. We had George Schultz under the former President Bush. ... It's a bipartisan issue. It goes across all the
lines, and MacNamara is a very good example of that. I think, at the same time, MacNamara was one of the most
important people in terms of framing the new economics, what he called aggressive management. It was aggressive
about going out and basically taking the world and bringing it into us so that today, out of the 100 largest economies
in the world, 52 are corporations; 47 of them are U.S. corporations - they're not countries, they're corporations. ...

... Iran is where economic hit men really get started because in the early 1950s, Iran democratically elected a man

http://news.bbc.co.uk/2/hi/asia-pacific/4272577.stm
http://www.alternet.org/module/printversion/21245
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named Mossadeq as premier. But as soon as he got into power, he went up against the oil companies. And he really
stood up for his people. And he said, particularly British Petroleum, if you are going to be here, you are going to give
your fair share to our people. The oil companies were very upset, so the United States made the decision to go in and
do something about this. Now, at the time, we were terrified of thermonuclear war. Russia was the enemy after World
War II, and Iran is on the Russian border. So we didn't dare send in troops to get rid of Mossadeq, but we've decided
we have got to get rid of him because he is opposing the oil companies. Instead of sending in the troops, we sent in
Kermit Roosevelt, a CIA agent who happened to be Teddy's grandson, and we sent him in with a few million
dollars, and he managed to create riots, protest, havoc, and to make a long story short, he overthrew Mossadeq,
the premier, and brought the Shah back into power. ...

... The plan was that the Shah would help take over the rest of the Middle East, including Syria and Iraq ... We did
everything we could to shore him up. ... Oil is ... a benefit for a few of the very wealthy people at the top ... But for
everybody else, it's a curse. ... we were making tremendous numbers of people angry [ and the Shah fell ]. ...

... Saudi Arabia was our greatest success as economic hit men. ... In the early 1970s, OPEC really flexed its muscle.
It didn't like U.S. policies in Israel supporting Israel, and decided to do something about it. So it shut down oil
production significantly. And as a result, the U.S. economy went into a tailspin. There were long lines of cars at
gas stations, many of us still remember that. And we were afraid that it was going to be another crash like 1929 as a
result of OPEC. And so the treasury department came to me and some other economic hit men, and said 'this must
never happen again. You have got to devise a plan. What are you going to do about this? How can you make sure this
never happens?' And we knew the key was Saudi Arabia. For one thing, it had more oil than anybody else. ... We
knew that the House of Saud, the royal Saudi family, was corruptible. ... So ... we put together this deal whereby
the House of Saud agreed to send most of their petro dollars, the money we paid for petroleum, back to the
United States and invest it in U.S. securities. The interest from those securities would be dealt out by the
treasury department to U.S. engineering construction firms to build Saudi Arabia in the Western image, to
build huge cities out of the desert, which we've done - power plants, highways, McDonald's, the whole works ...
And the House of Saud would guarantee to keep oil prices within limits acceptable to us, and we would
guarantee to keep the House of Saud in power. And we have. All those things have followed since the early 1970s.
The policy still holds. ...

... Iraq followed Saudi Arabia. ... Iraqi oil fields ... may be larger than those in Saudi Arabia ... After our tremendous
success in Saudi Arabia, we decided we should do the same thing in Iraq. And we figured that Saddam Hussein was
corruptible. ... so the economic hit men went in and tried to bring Saddam Hussein around, tried to get him to
agree to a deal like the royal House of Saud had agreed to. And he didn't. So, we sent in the jackals to try to
overthrow him or to assassinate him. They couldn't. His Republican Guard was too loyal and he had all these doubles.
So, when the economic hit men and the jackals both failed, then the last line of defense that the United States, the
empire, uses these days, is the military. ... we did that in Iraq in 1990. We thought Saddam Hussein at that point
was sufficiently chastised that now he would come around, so the economic hit men went back in the 1990s, failed
once again. The jackals went back in, failed once again, and so once again the military went in - the story we all
know - because we couldn't bring him around any other way. ...

... The engineers at Bechtel and Halliburton and the financial specialists at the World Bank and so on and so forth don't
really realize what's going on. They should. They ought to look into it and find out. But there is every excuse not to on
their part. They [just] do their jobs. I'm struck by the fact that as I travel around the world how many people in these
countries, even people we consider illiterate, question their government. They assume their government is corrupt, they
assume ours is corrupt, but we don't. It is amazing to me how many of us don't, at least not openly ...".
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Oil is to Humanity as

a cat's Mother's Milk is to her Kittens:

 Mother's Milk is Liquid Energy flowing directly to Kittens.

 Mother's Milk does Not Last Forever.

While they have Mother's Milk,

Kittens Must Learn to Hunt

or they Will Starve when Mother's Milk is Gone.

Earth's Oil is Mother's Milk for Humanity:

 It is Liquid Energy flowing directly from Earth.

26/5/03 3:03 PMOil Milk
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Almost Half of Earth's Easy-Flowing Oil is near the Persian Gulf -

- the Earth's Sweet Flowing Breast

 

 where Humanity's Hungry Mouth is Pressed.
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Earth's Oil - like Mother's Milk - will Not Last Forever:

By 2040 A.D. Easy-Flowing Oil will be Gone -

- By 2012 A.D. shortages will be severe.

While it has Easy-Flowing Oil,

Humanity Must Learn to Hunt New Energy Sources and
Delivery Systems.

The only Energy Sources that could give 10 billion people the standard of living of the 
USA are:

Nuclear Reactors; and

.Massive Space-Based Solar Energy Collectors

They could give Humanity enough Energy for the next Million Years. 

Of the two, Nuclear Reactors could be built faster, cheaper, and easier, so: 

Humanity's next Energy Source should be .Nuclear Reactors

Using total Earth energy reserves in Terawatt-years, according to M. Taube, in his book Evolution of Matter 
and Energy on a Cosmic and Planetary Scale (Springer-Verlag 1985), the number of years that 10^10 people 
could consume energy at the present USA per capita rate, a consumption rate of about 1,000 Terawatt-years/

year, is:

26/5/03 3:03 PMOil Milk
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Reserves                     Duration 
              (Terawatt-years)                  (years)

Oil                   850                          1 

Gas                   550                          1 

Methane             1,500                          2 

Coal                7,000                          7 

Uranium           1.9 X 10^9               2,000,000 
(1/1000 of 
Earth supply) 

Thorium           7.9 x 10^9               8,000,000 
(1/1000 of 
Earth supply) 

Deuterium         1.9 x 10^9               2,000,000 
(1/1000 of 
ocean supply) 

Lithium           1.9 x 10^9               2,000,000 
(source of 
tritium) 

As to solar energy, the total solar energy received by Earth is about 109,000 Terawatt-years/year so that 10^
10 people could consume energy at the present USA per capita rate by using about 1% (one percent) of the 

solar energy received by Earth. This could be done, for example, by building a lot of orbiting solar energy
collection dishes and beaming the energy to Earth.

The total geothermal heat flux is about 66 Terawatt-years/year, and the total tidal energy is about 3 Terawatt-
years/year, so that those sources would be inadequate to support 10^10 people consuming energy at the 

present USA per capita rate.

An Energy Distribution System to wean Humanity from Oil could be based on 
Hydrogen.

 

Nuclear Reactors could produce Hydrogen and Fresh Water from Sea Water,

so that

Construction of Nuclear Hydrogen-Fresh Water plants MUST 
begin NOW

or
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Humanity will spend the next few years Fighting Wars over increasingly scarce Oil, 
and then go into a Dark Age.

 

 

This Oil and Kittens page is on the web at http://www.innerx.net/personal/tsmith/OilMilk.html

and  is on the web ata pdf version http://www.innerx.net/personal/tsmith/MilkOil.pdf

- it was written by , on 26 May 2003.Frank D. (Tony) Smith, Jr.

Mother Cat and Kittens image from a Purina ONE web page.

Hunting Cat image from a Cats in Art - In Antiquity web page, which says: "... This mosaic portrait of a hunting cat and his catch was discovered during excavations 
of the houses in Pompeii ... c. 1st century A.D., ... Italy ...". 

Earth from Space images from a NASA Goddard web page, which says: "... Apollo 11 view of Earth taken shortly after lift off on 16 July 1969 from a distance of 
180,000 km. Most of Africa can be seen at the center of this image, as well as parts of Europe and western Asia, partly covered by clouds, and most of the Middle 
East. Apollo 11 was in translunar insertion at the time of this photograph, on its way to the historic first moon walk on 20 July. The Earth is 12,740 km in diameter. 
North is at 11:00. (Apollo 11, AS11-36-5355) ...".

Persian Gulf Oil Map from The Times Atlas of World History, Hammond 1993. 

Oil Production Chart adapted from Scientific American, March 1998. 

The phrase "... the Earth's Sweet Flowing Breast where Humanity's Hungry Mouth is Pressed ..." is paraphrased from the poem Trees, by (Alfred) Joyce Kilmer. 
According to the Encyclopaedia Britannica (1987 Fifteenth Edition): "... "Trees" ... appeared in Poetry magazine in 1913. ... He was ... b[orn] Dec. 6, 1886 ... d[ied] 
July 30, 1918 ... educated at Rutgers and Columbia ...[and was]... [k]illed in action during World War I ...[and]... posthumously awarded the Croix de Guerre ...". 
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Now (March 2008) the world has $14 trillion USA, $7 trillion of which are Mortgage-related. 

As the Housing Bubble/Credit Crisis collapses, 

                    WHAT SHOULD BE DONE ? 

 

According to a 13 March 2008 article by Damian Reece on Telegraph.co.uk:

"… The Fed, with its latest $200bn [billion] offer of cheap cash, has provided yet more 
state aid for errant hedge funds and another Washington-backed bail-out for Wall Street 
bankers … The Fed has saved the day again, but it will only be for a day or so… 

We have not seen anything like it since the decade of the Great Depression. …

How much further can the central banks go to support a system that is so obviously 
broken? …".

According to a 14 March 2008 article by Ambrose Evans-Pritchard on Telegraph.co.uk:



Tony's Home

"… The market was starting to question the solvency of bodies that stand at the top of the 
credit pile. These agencies together wrap or insure $6 trillion of mortgages. …".

A 13 March 2008 politicallore.com web post by Alexander Nobles quoted Ron Paul as saying: 

"... Since the Fed stopped publishing M3, which tracks the total supply of dollars in the 
economy, we can't even be sure how many dollars they are creating. 

Reported inflation is around 2%, but the method for calculating inflation changed in the 
1980's, largely at Mr. Greenspan's urging. Private economists using the original method 
find actual inflation to be over 10 per cent ...". 

According to a nowandfutures.com web page: 

"... We did some sleuthing and data extraction and put M3 back together [denoted M3b] 
from various weekly Federal Reserve reports that are still available. ... Ours tends to be 
more volatile and averages slightly higher than ...[the]... monthly reconstruction of M3 ...
[by]... John Williams ...". 

The nowandfutures.com M3 graph of "update 3/07/08" shown above indicates: 

M3b = between $13 and $14 trillion 

Annual Rate of change = +18 per cent

 

Back in 1988-1992 when Bush I was USA President, the Money Supply (USA dollars in the world) was 
around $4 trillion and the Rate of Change was near zero. 

In 1992 Bill Clinton was elected using the slogan "It's the Economy, stupid", and during his terms 1992-
2000 the Money Supply grew from $4 trillion to $7 trillion. 

The $3 trillion of new money in the Clinton era funded a Dot-Com boom bubble that burst around 2000, 
when Bush II became USA President. As with all booms, some Dot-Com assets survived, so maybe 
about $1 trillion remained in the Dot-Com sector with $2 trillion collapse-money seeking to flow to 
some other sector. 

In the first term (2000-2004) of Bush II included the 9/11 destruction of the Twin Towers and the 
beginning of the Iraq War, but the dominant economic force was 
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the flow of money from collapsed Dot-Com assets into a Mortgage Bubble based on housing 
construction funded by banks who created complex securites based on mortgages and sold them to 
Hedge-Fundies. 

The securitization process insulated the banks from risk, so the banks could and did lend to everybody 
who asked for money, without regard to credit-worthiness. 

The securitization process was so complex that the Hedge-Fundies could and did easily hide the 
probability of risk from their investors. 

As long as the Mortgage Bubble continued to grow faster than problems arose, the builders, bankers, and 
Hedge-Fundies, and their insurers, were very happy sharing the Bubble Money: 

●     $2 trillion created under Clinton, flowing into the Mortgage Bubble from the Dot-Com collapse 
●     plus $2 trillion created under the first term of Bush II, by which the Money Supply went from $7 

trillion to $9 trillion. 

During the first half (2004-2006) of the second term of Bush II, the Money Supply increased another $1 
trillion to $10 trillion, 

but the occupation phase of the Iraq War turned out to be much more difficult and expensive than Bush 
II had anticipated, so most of the new $1 trillion went to the Iraq Was instead of pumping up the 
Mortgage Bubble. 

To make the builders, bankers, Hedge-Fundies, and insurers happy, AND to fund the occupation phase 
of the Iraq War (like Lyndon Johnson's Guns and Butter policy with respect to the 1960s Vietnam War 
and Great Society), Bush II saw that the Money Supply would have to be increased greatly, and indeed 
from 2006 to now (March 2008) the Rate of Change went from about +5 per cent to + 18 per cent and 
the Money Supply went from $10 trillion to almost $14 trillion. 

Bush II did not want to appear grossly inflationary, and tried to avoid doing so by 

●     continuing to use Greenspan's unrealistically low figures for cost of living and 
●     refusing to publish (from 2006 on) figures for the M3 Money Supply. 

Where did the $4 trillion created by Bush II since 2006 go ? 

Some of it went to the Iraq War, but my guess is that no more than $1 trillion. 

Another $2 trillion can be accounted for by adding another$2 trillion to the Clinton $2 trillion and the 
Bush II first-term $2 trillion puts the Mortgage Bubble size at the $6 trillion figure mentioned by 
Ambrose Evans-Pritchard as the amount of mortgages covered by USA agencies. 
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The remaining $1 trillion may have gone to parts of the Mortgage Bubble not covered by those USA 
agencies, so that: 

the collapsing Mortgage Bubble accounts for $7 trillion, about half of the 
total Money Supply of $14 trillion. 

Of course, all the Mortgages are not bad, so some of the $8 trillion Mortgage Bubble is sound, so maybe 
a useful guess might be that the bad part might be about $3 trillion. If so, such a 

Mortgage Bubble Collapse would contract the Money Supply to $11 trillion. 

Is there another Bubble where the lost $3 trillion could go ? 

Could such a New Bubble actually produce something long-term useful, and 
not lead to yet another collapse ? 

 

USA Government projects producing more economic growth than they cost include: 

●     the Interstate Highway System
●     Jet Aircraft
●     Electronic Computers 
●     Internet 
●     Nuclear Energy 

One of those, Nuclear Energy, is not only useful in the short term due to the eminent Depletion of Cheap 
Oil, but is also useful in the long term. Using Nuclear Reactors to produce energy and hydrogen fuel and 
to desalt sea water would solve a lot of problems of the world. 

Manufacturing and maintaining the reactors could re-establish the USA as a manufacturing power. 

To avoid the risk of short-term capitalist greed outsourcing the jobs and factories related to Nuclear 
Energy, the project should be, like the Interstate Highway System, a USA Government project: 

The USA Government should create a Nuclear Energy Project and fund it 
with the $3 trillion that would otherwise be lost in a Mortgage Bubble 

Collapse. 
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Now (March 2008) the world has $14 trillion USA, of wihich about $7 trillion are related to mortgages, 
but: 

leverage multiplies the amount of assets in the world, so: 

how much does the total $14 trillion get increased by leverage multiplication ? 

how secure/risky are the leveraged assets ? 

According to a 17 March 2008 Time web article by Janet Morrissey: 

"... Credit Default Swaps: The Next Crisis? ... 

the ... mortgage market ...is valued at about .... $7.1 trillion ... 

the U. S. stock market ... is valued at about $22 trillion ... 

according to the International Swaps and Derivatives Association ... in mid-2007 ... The CDS market 
exploded over the past decade to more than $45 trillion ... 

Credit default swaps are insurance-like contracts that promise to cover losses on certain securities in the 
event of a default ... commercial banks are among the most active in this market, with the top 25 banks 
holding more than $13 trillion in credit default swaps ...". 

So, 

the CDS market leverage-multiplied the $7 trillion mortgage market by over 6 times to $45 trillion 

How fast did that happen? 

According to a 23 March 2008 New York Times web article by Gretchen Morgenson: "... The value of 
the insurance outstanding stood at $43 trillion last June, according to the Bank for International 
Settlements. Two years earlier, that amount was $10.2 trillion. ...".

 According to a 23 March 2008 New York Time web article by Nelson D. Schwartz and Julie Creswell: 
"... Today, the outstanding value of the swaps stands at more than $45.5 trillion, up from $900 billion in 
2001. ...". 

So the leveraged growth of the CDS market has been: 
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2001 - $1 trillion 

2006 - $10 trillion 

2008 - $45 trillion 

In other words: 

in the 5 years 2001-2006, the CDS market increased by $9 trillion, roughly the total amount of 
$USA in the world in 2006.; 

in the 2 years 2006-2008, the CDS market increased by another $35 trillion, rougly 2.5 times the 
total amount of $USA in the world in 2008. 

Note that the CDS Credit Default Swap market DOES NOT represent ANY 
real goods whatsoever, as their market value is far above and beyond the $7 

trillion of real estate assets represented by the underlying mortgages. 

So, if unsound mortgages are to be bailed out by the Fed (really by ordinary 
citizens/taxpayers), the CDS holders should get the same amount of real 

value that they created by their investments: NOTHING. 

Current Fed policy may be in agreement: 

According to a 23 March 2008 New York Times web article by Gretchen Morgenson: 

"... IN the week or so since the Federal Reserve Bank of New York pushed Bear Stearns into the 
arms of JPMorgan Chase, there has been much buzz about why the deal went down precisely as it 
did. ... it could be simple coincidence that the rescues caused billions of dollars (or more) in credit 
insurance on the debt of ... Bear Stearns to become worthless ... Yet an effect ... is the elimination of all 
outstanding credit default swaps on ... Bear Stearns ... 

Entities who wrote the insurance - and would have been required to pay out if the companies defaulted 
- are the big winners. They can breathe a sigh of relief, pocket the premiums they earned on the 
insurance and live to play another day. 

Investors who bought credit insurance to hedge their Bear Stearns ... bonds will be happy to 
receive new debt obligations from the acquirers in exchange for their stakes. They are simply out the 
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premiums they paid to buy the insurance. 

On the other hand, the big losers here are those who bought the insurance to speculate against the 
fortunes of two troubled companies. That's because the value of their insurance, which increased as the 
Bear and Countrywide bonds fell, has now collapsed as those bonds have risen to reflect their takeover 
by stronger banks. We do not yet know who these speculators are, but hedge fund and proprietary 
trading desks on Wall Street are undoubtedly among them. ... 

So consider all those swaggering hedge fund managers and Wall Street proprietary traders who 
recorded paper gains on their credit insurance bets as the prices of Bear and Countrywide bonds 
fell. Now they must reverse those gains as a result of the rescues. If they still hold the insurance 
contracts, they are up a creek - and the Fed just took away their paddles. 

An interesting side note: It's likely that JPMorgan, the biggest bank in the credit default swap market, 
had a good deal of this kind of exposure to Bear Stearns on its books. Absorbing Bear Stearns for a mere 
$250 million allows JPMorgan to eliminate that risk at a bargain-basement price. JPMorgan declined 
to comment on the size of its portfolio of credit default swaps. ... speculators on the losing end of 
such deals don't typically volunteer that they have suffered enormous hits in their portfolios until they 
are forced to - often when they're on the brink of collapse. 

Do[es] the Bear Stearns ... deal... represent a regulatory template? ... Bondholders won, while 
stockholders and credit insurance owners lost. Although there aren't that many big banks left that are 
financially sound enough to buy out the next failure, it's a pretty good bet that future rescues will look a 
lot like these. ... 

It's pretty clear that some major losses are floating around out there on busted credit default swap 
positions. Investors in hedge funds whose managers have boasted recently about their astute swap bets 
would be wise to ask whether those gains are on paper or in hand. 

Hedge fund managers are paid on paper gains, after all, so the question is more than just rhetorical. ...". 

If the Bear Stearns deal does represent a regulatory template, 

and 

if the smoke-and-mirrors $45 trillion of the CDS market does consequently 
vanish, 
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that would 

not only help stabilize the USA dollar against inflation-devaluation due to 
the existence of the $USA represented by the $45 trillion CDS market 

but also leave the USA government with the real-money-supply $3 trillion to 
start a constructive real-asset-based investment program in Nuclear Energy.

 According to a 23 March 2008 New York Time web article by Nelson D. Schwartz and Julie Creswell: 

"... After all of the write-downs at the banks in June, July and August [2007], we were in a full-
fledged credit crisis with C.E.O.'s of top banks running around like headless chickens ... 

[ compare Terrence McKenna's Timewave chart 

for 2000-12 showing a sharp decline from August 2007 to a singularity in 2012. ] 

... [Now in March 2008] The Federal Reserve not only taken has action unprecedented since the Great 
Depression - by lending money directly to major investment banks - but also has put taxpayers on the 
hook for billions of dollars in questionable trades these same bankers made when the good times were 
rolling. ... things have gone too far ... The investment community has morphed into something beyond 
banks and something beyond regulation ... the shadow banking system ... 

the shadow banking system ... is the private trading of complex instruments ... In the past decade, there 
has been an explosion in complex derivative instruments, such as collateralized debt obligations and 
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credit default swaps, which were intended primarily to transfer risk. These products are virtually hidden 
from investors, analysts and regulators, even though they have emerged as one of Wall Street's most 
outsized profit engines. They don't trade openly on public exchanges, and financial services firms 
disclose few details about them. ... 

analysts say ... a broader reconsideration of derivatives and the shadow banking system is also in 
order ... Whalen of Institutional Risk Analytics ... says ... "Not all innovation is good ... 

If it is too complicated for most of us to understand in 10 to 15 minutes, then we probably 
shouldn't be doing it." ..."

 or, in the words of Rudyard Kipling in excerpts from The Gods of the Copybook Headings: 

● As I pass through my incarnations in every age and race, 
● I make my proper protestations to the Gods of the Market-Place. 
● Peering through reverent fingers I watch them flourish and fall.

●


● And the Gods of the Copybook Headings, I notice, outlast them all. 
● We were living in trees when they met us. They showed us each in turn. 
● That water would certainly wet us, as Fire would certainly burn ... 
● They denied that Wishes were Horses; they denied that a Pig had Wings.

●


● So we worshiped the Gods of the Market Who promised these beautiful things ... 
● But, though we had plenty of money, there was nothing our money could buy, 
● And the Gods of the Copybook Headings said: 'If you don't work you die.' 
● Then the Gods of the Market tumbled, and their smooth-tounged wizards withdrew, 
● And the hearts of the meanest were humbled and began to belive it was true 
● That All is not Gold that Glitters, and Two and Two make Four--
● And the Gods of the Copybook Headings limped up to explain it once more 
● ... 
● As surely as Water will wet us, as surely as Fire will burn, 
● The Gods of the Copybook Headings with terror and slaughter return! 

......
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What I did not say explicitly in my Weinberg correspondence is 
how many jobs would $1 trillion produce. 

At $100,000 per year for each job, 

$1 trillion per year would produce 10 million jobs 

( 10,000,000 x 100,000 = 1,000,000,000,000 )

Since 2008, the USA treasury/fed has given trillions
to the Big Banks to support their Derivative Casino 
and 
the Big Banks have just kept the money to themselves for selfish partying 
with NO investment in job creation for the general population. 

As to how many trillions have gone to the Big Banks in the 4 years since 2008, 
Wikipedia says about Quantitative Easing: 
"… the Fed started … reached a peak of $2.1 trillion in June 2010 ...
… In November 2010, 
the Fed announced a second round of quantitative easing, or "QE2" … 
"QE3" refers to proposals for an additional round of quantitative easing following QE2 
…". 

It is hard to verify exactly how much the Fed/Treasury have given the Big Banks, 
especially since the Big Banks may claim to have repaid some money even 
though it is possible that their alleged repayments may have been hidden by 
complicated accounting tricks (their track record is to use obscuring complexity 
and telling lies), 
but 
for the first two years (QE I) they clearly got at least $2 trillion 
so it seems likely that they have been getting at least $1 trillion per year, 
which
would have funded 10 million jobs at $100,000 per year per job 
if they had invested the money in people 
instead of selfish partying. 

My view is:   Let the selfish bankers go broke and give people jobs. 
However, 
NO politician today dares to say that - they are all bought off by Big Bank money, 
and nobody other than the Big Banks have comparable money to buy politicians 
(except the Chinese, 
who might  be able to kick over the table and spoil the Big Bank Party, 
which is why the Big Banks might prefer war with China to giving up their money). 

Tony
22 May 2012

Tony
Typewritten Text

Tony
Typewritten Text
WHAT SHOULD BE DONE ? - TRILLIONS FOR JOBS !!!                                               ( and SCIENCE over BANKS )     

Tony
Typewritten Text

Tony
Typewritten Text

Tony
Typewritten Text

Tony
Typewritten Text

Tony
Typewritten Text



Your NYRB article "The Crisis of Big Science" has been discussed recently
on the blog of Peter Woit. It seems from your article and the discussion
that you might be someone who might be able to solve the crisis.

The basic idea is set out in my comment on that blog,
a copy of which comment is set out below my signature.

The key idea would be for the President/Treasury/Fed to fund the Big Science
of high-energy fundamental particle physics using massive Quantitative Easing.

Since the Big Banks (Goldman Sachs, Morgan Stanley, Morgan Chase,
along with Citi and Bank America) effectively determine how QE is done,
somebody would have to convince the leaders of Goldman Sachs et al
that this is a Good Idea.

Although it is probably a Good Idea for them as well as for Science
and for the people who get the subcontractor jobs that will be created,
they might not realize it unless someone they respect sells the idea to them.

The only person I know who has sufficient standing to do that is you.

If you think that has a chance of actually working,
and if you would be interested in carrying it out,
I would be interested in going to Austin and discussing with you
details such as how the Big Banks might profit from fees of directing
the flow of the QE funds.

Understanding nuclear energy came from the Manhattan project
based on Einstein's communication with Roosevelt.

Maybe understanding how physics works up to and beyond the
energy regime of ElectroWeak Symmetry Breaking could come
from your communication with Goldman Sachs.

Tony Smith

-------------------------------------------------
Here is the text of the blog comment:

Steven Weinberg said (New York Review of Books 2012) about The Crisis of Big Science:
“… What really motivates elementary particle physicists
is a sense of how the world is ordered –
it is, they believe, a world governed by simple universal principles
that we are capable of discovering.
…
But not everyone feels the importance of this.
…
What does motivate legislators is the immediate economic interests of their constituents
…
Perhaps if the SSC had cost more, it would not have been canceled. …”.

What if the USA physics community
(prominent figures like Steven Weinberg, and associations such as APS)

From: Tony Smith <f75m17h@bellsouth.net>
Subject: Crisis of Big Science - QE funding

Date: to be sent 23 April 2012
To: weinberg@physics.utexas.edu
Cc: Tony Smith <f75m17h@bellsouth.net>



proposed a $1 trillion project to understand more about fundamental high-energy physics
and
to create jobs for subcontractors which jobs would be required
to be USA jobs spread out over the entire USA
?

The $1 trillion would allow for at least 3 projects:

1 – reconstruct the Texas SSC and raise its energy to 100 TeV
2 – a Linear Collider (maybe on a midwest site)
3 – a Muon Collider (maybe in the Pacific area on a site far from cities to minimize radiation 
hazard, say in eastern Oregon or Washington)

Subcontractor jobs could be spread all over the USA.

The projects should be built to a gold-standard with no cost cutting
in order to guarantee spending all of the $1 trillion and maximize job creation.
The $1 trillion could be directly funded by the USA government
as part of the Quantitative Easing (effectively moneyprinting
without raising any specific tax rates) program
that has already put multi-trillion dollar amounts
into propping up the Derivative Casino of the Big 5 Banks.

Maybe the APS and prominent physicists might make a clear and loud case
that understanding fundamental physics is more important to human civilization
than any Derivative Banking Casino
and
that a revived SSC will give more jobs/money to the bulk of the population
than does putting trillions in the pockets of Derivative Casino Bankers
and
will at $1 trillion actually cost LESS than the multi-trillion dollar QE bailouts
already spent on the Big Bank Derivative Casino.

Tony

PS – I would like to add another Steven Weinberg quote,
from a 28 June 2011 Bloomberg article by Zinta Lundborg:
“… the students who really are so good that they can feel
they are going to be part of the effort of discovering the fundamental
principles of nature … stay in the field.
It’s the students who are not so sure of that who migrate into Wall Street.
I don’t know of any cases where a student was doing really first-rate work
who then moved into Wall Street. …”.

That seems to me to be yet another reason
for the projects of the first-rate students to get at least $1 trillion
from the Quantitative Easing program that has already given multi-trillion
to the Wall Street of the second-raters.

PPS – To those faint-hearted souls who might say that such a project
 might not succeed in the political climate of today’s USA, I say that
you will never find out unless you try: I CAN’T NEVER DID.



Thanks for your comments.  The problem I see is that an increase in income taxes to pay for 
scientific research is probably not in the short term interest of the executives of Goldman Sachs 
etc.  I think it is in their interest in the long run, but who cares about the long run?  Best, 
Steven Weinberg

From: weinberg@physics.utexas.edu
Subject: Re: Crisis of Big Science - QE funding

Date: April 23, 2012 1:58:12 PM EDT
To: Tony Smith <f75m17h@bellsouth.net>



Thanks for your reply.
As to "... an increase in income taxes to pay for scientific research
is probably not in the short term interest of the executives of Goldman Sachs etc. ..."

I did not propose any change in any tax rates,
but
instead that the funds come from Quantitative Easing = direct money printing
(the mechanism whereby Goldman Sachs etc are being bailed out
 on the order of trillions of dollars).

If $1 trillion of Quantitative Easing money for science were directed
to Goldman Sachs etc (as is already the case with money printed for bailout)
then
Goldman Sachs etc would be responsible for disbursing the science money
to various projects (revived SSC etc)
and
could charge management fees at a level that would be in their short term interest.

So,
short-term and long-term, Science and Goldman Sachs etc would be winners.

The cost would not be paid by any tax increases,
only by whatever inflation might result from $1 trillion of Quantitative Easing,
which
would not be as great as that due to the multi-trillion of
bailout Quantitative Easing already done.

Tony Smith

From: Tony Smith <f75m17h@bellsouth.net>
Subject: taxes and Goldman Sachs

Date: April 23, 2012 2:24:17 PM EDT
To: weinberg@physics.utexas.edu
Cc: Tony Smith <f75m17h@bellsouth.net>



Right, I misunderstood, not being familiar with the acronym QE.  I think printing money and inducing 
a mild inflation is a good idea generally, though I don't know why this should be directed at 
scientific research rather than other public goods.  I doubt if it would be possible to do what 
needs to be done without some increase in taxes.     SW

From: weinberg@physics.utexas.edu
Subject: Re: taxes and Goldman Sachs

Date: April 23, 2012 6:16:21 PM EDT
To: Tony Smith <f75m17h@bellsouth.net>
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$100,000.00 PRIZE IS CANCELLED
(by Frank Dodd (Tony) Smith, Jr., on 18 March 2009)

The Prize is cancelled due to a number of factors, any one of which is
sufficient, some of which are:

1 - As of now, I know of no active interest in the Prize. Any interest that is
expressed to me after this announcement of cancellation of the prize would be
considered by me to be irrelevant, and not even worthy of response or
discussion.

2 - I have now myself written a summary book of my physics work and put it
on the web as a free pdf web book (471 pages plus front and back covers) at:

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf

and

http://www.tony5m17h.net/E8physicsbook.pdf

3 - The Cornell arXiv no longer seems to me to be as interesting or important as
it once was.

Prior to Cancellation, and prior to February 2005 or December 2004, the terms
of the prize were:

$100,000.00 PRIZE

The sum of US$100,000.00 will be awarded to the author ( or authors - in case of multiple authors the sum to be divided into shares
as equal as practicable, each author receiving one share - ) of the first paper to satisfy all of the following criteria:

1 - The paper is to be entitled "Calculations, including Particle Masses and Force Strengths, in a VoDou
Physics Model".

2 - The paper is to be fully posted at or prior to submission for publication to Physical Review D on the
archive hep-th of the e-print arXiv whose present primary URL is http://arXiv.org/ ( and also all mirror sites )
and is to be cross-listed on the archives gr-qc, hep-ph, quant-ph, and gen-ph, and said posting and cross-
listings are to remain permanently on said e-print arXiv ( and also all mirror sites ) ( as used herein, "permanently"
means at least up to the time of payment of the award ).

3 - After said paper has been fully posted on arXiv (so that said paper can be unambiguously identified by its arXiv
posting data), said paper must be certified in writing by Offeror (which certification may be granted or
withheld in Offeror's discretion) as, in the opinion of the certifier, describing accurately the physics

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf
http://www.tony5m17h.net/E8physicsbook.pdf
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content of the following material:

a - the web page at http://www.innerx.net/personal/tsmith/2002SESAPS.html which deals
with material including but not limited to

Truth Quark Experimental Results,
Truth Quark - Higgs - Vacua Excited States,
Cl(1,7) Clifford Algebra,
8-Periodicity, and Hyperfinite von Neumann Algebra factor,
D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations,
Higgs Mass and Vacuum Expectation Value,
Force Strengths,
Weak Bosons and Weinberg Angle,
Fermions,
Kobayashi-Maskawa Parameters,
Proton-Neutron Mass Difference,
UCC - DCC Baryon Mass Difference, and
Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8;

b - the web page at http://www.innerx.net/personal/tsmith/snucalc.html#asno which deals with
material including but not limited to

neutrino masses and mixing angles; and

c - the web page at http://www.innerx.net/personal/tsmith/coscongraviton.html which deals
with material including but not limited to conformal gravity,

dark energy, dark matter, ordinary matter, and ratios observed by WMAP.

Additional material that might be helpful background can be found at the web site whose base home page
is at http://www.innerx.net/personal/tsmith/TShome.html and on web pages therein including but not
limited to:

i - the web page at http://www.innerx.net/personal/tsmith/VodouPhysics.html which deals
with material including but not limited to binary choice, Clifford algebras, and physics;

ii - the web page at http://www.innerx.net/personal/tsmith/8idempotents.html which deals with
physical interpretations of Cl(8) Clifford algebra idempotent and spinor structures;

iii - the web page at http://www.innerx.net/personal/tsmith/clfpq2.html#clifstructure which
deals with physical interpretations of Cl(8) Clifford algebra graded structures;

iv - the web page at http://www.innerx.net/personal/tsmith/ClifTensorGeom.html which deals
with material including but not limited to Clifford tensor products and physics;

v - the pdf file at http://www.innerx.net/personal/tsmith/E6StringBraneStdModelAR.pdf which
deals with material including but not limited to string theory, E6, and the relevant VoDou
Physics Model;

vi - the web page at http://www.innerx.net/personal/tsmith/orbifoldingE6st.html which deals
with material including but not limited to orbifolding in string theory structures related to the
relevant VoDou Physics Model; and

vii - the web page at http://www.innerx.net/personal/tsmith/wireframe.html which deals with
material including but not limited to wireframe structure of some geometric calculation
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factors.

4 - After the written opinion described in 3 hereinabove has been executed and a copy thereof has been
delivered to Offeror, the paper is to appear fully published in Physical Review D.

5 - After said paper has appeared fully published in Physical Review D, said paper must be certified in
writing by Offeror (which certification may be granted or withheld in Offeror's discretion) as, in the
opinion of the certifier, describing accurately the physics content of the material set out in 3 hereinabove.
This step is necessary because sometimes the published version of a paper differs from the submitted
version (for example, changes might be required by referees or editors, etc.).

 A sequence of events consistent with the above would be to:

write up a paper;
post and cross-list the paper to the e-print arXiv;
get the written opinion with respect to the paper on arXiv and deliver a copy of said opinion to Offeror;
submit the paper to Physical Review D;
get the written opinion with respect to the paper as published in Physical Review D and deliver a copy of said
opinion to Offeror; and
after full publication of the paper, inquire of Offeror to find out it the paper is the first to meet all of the above
criteria, and, if it is the first, claim the $100,000.00 to be paid by Offeror.

The Offeror of this prize award is Frank Dodd (Tony) Smith, Jr., during his lifetime.

Frank Dodd (Tony) Smith, Jr.

Some current addresses as of September 2004:
snail-mail: P. O. Box 370, Cartersville, GA 30102 USA
e-mail: f130smith@mindspring.com
web site: http://www.innerx.net/personal/tsmith/TShome.html

PS - In case anyone wonders why I don't just write and publish such a paper myself, here is a reason: I have been
blacklisted from posting to Cornell's arXiv, and I would rather award $100,000.00 to the first person who can and does
write and so publish such a paper than to pay a similar amount in legal fees of suing Cornell in New York.

PPS - February 2005: NOTE:
My primary web site ISP changed in 2004/2005, 
but many pages have links based on an old primary site, 
so, if, for example, you try to go to a link to a file 
with path http://www.innerx.net/personal/tsmith/ 
and the file is not found, then try the same file 
with one of these paths:
http://www.valdostamuseum.org/hamsmith/
http://www.tony5m17h.net/
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$100,000.00 PRIZE IS CANCELLED
(by Frank Dodd (Tony) Smith, Jr., on 18 March 2009)

The Prize is cancelled due to a number of factors, any one of which is
sufficient, some of which are:

1 - As of now, I know of no active interest in the Prize. Any interest that is
expressed to me after this announcement of cancellation of the prize would be
considered by me to be irrelevant, and not even worthy of response or
discussion.

2 - I have now myself written a summary book of my physics work and put it
on the web as a free pdf web book (471 pages plus front and back covers) at:

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf

and

http://www.tony5m17h.net/E8physicsbook.pdf

3 - The Cornell arXiv no longer seems to me to be as interesting or important as
it once was.

Prior to Cancellation, and from December 2004, the terms of the prize were:
$100,000.00 PRIZE

The sum of US$100,000.00 will be awarded to the author ( or authors - in case of multiple authors the sum to be divided into shares
as equal as practicable, each author receiving one share - ) of the first paper to satisfy all of the following criteria:

1 - The paper is to be entitled "Calculations, including Particle Masses and Force Strengths, in a VoDou
Physics Model".

2 - The paper is to be fully posted at or prior to submission for publication to Physical Review D on the
archive hep-th of the e-print arXiv whose present primary URL is http://arXiv.org/ ( and also all mirror sites )
and is to be cross-listed on the archives gr-qc, hep-ph, quant-ph, and gen-ph, and said posting and cross-
listings are to remain permanently on said e-print arXiv ( and also all mirror sites ) ( as used herein, "permanently"
means at least up to the time of payment of the award ).

3 - After said paper has been fully posted on arXiv (so that said paper can be unambiguously identified by its arXiv
posting data), said paper must be certified in writing by Offeror (which certification may be granted or
withheld in Offeror's discretion) as, in the opinion of the certifier, describing accurately the physics
content of the following material:

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf
http://www.tony5m17h.net/E8physicsbook.pdf
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a - the web page at http://www.valdostamuseum.org/hamsmith/2002SESAPS.html which
deals with material including but not limited to

Truth Quark Experimental Results,
Truth Quark - Higgs - Vacua Excited States,
Cl(1,7) Clifford Algebra,
8-Periodicity, and Hyperfinite von Neumann Algebra factor,
D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations,
Higgs Mass and Vacuum Expectation Value,
Force Strengths,
Weak Bosons and Weinberg Angle,
Fermions,
Kobayashi-Maskawa Parameters,
Proton-Neutron Mass Difference,
UCC - DCC Baryon Mass Difference, and
Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8;

b - the web page at http://www.valdostamuseum.org/hamsmith/snucalc.html#asno which deals
with material including but not limited to

neutrino masses and mixing angles; and

c - the web page at http://www.valdostamuseum.org/hamsmith/coscongraviton.html which
deals with material including but not limited to conformal gravity,

dark energy, dark matter, ordinary matter, and ratios observed by WMAP.

Additional material that might be helpful background can be found at the web site whose base home page
is at http://www.valdostamuseum.org/hamsmith/TShome.html and on web pages therein including but not
limited to:

i - the web page at http://www.valdostamuseum.org/hamsmith/VodouPhysics.html which
deals with material including but not limited to binary choice, Clifford algebras, and physics;

ii - the web page at http://www.valdostamuseum.org/hamsmith/8idempotents.html which deals
with physical interpretations of Cl(8) Clifford algebra idempotent and spinor structures;

iii - the web page at http://www.valdostamuseum.org/hamsmith/clfpq2.html#clifstructure
which deals with physical interpretations of Cl(8) Clifford algebra graded structures;

iv - the web page at http://www.valdostamuseum.org/hamsmith/ClifTensorGeom.html which
deals with material including but not limited to Clifford tensor products and physics;

v - the pdf file at http://www.valdostamuseum.org/hamsmith/E6StringBraneStdModelAR.pdf
which deals with material including but not limited to string theory, E6, and the relevant
VoDou Physics Model;

vi - the web page at http://www.valdostamuseum.org/hamsmith/orbifoldingE6st.html which
deals with material including but not limited to orbifolding in string theory structures related
to the relevant VoDou Physics Model; and

vii - the web page at http://www.valdostamuseum.org/hamsmith/wireframe.html which deals
with material including but not limited to wireframe structure of some geometric calculation
factors.
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4 - After the written opinion described in 3 hereinabove has been executed and a copy thereof has been
delivered to Offeror, the paper is to appear fully published in Physical Review D.

5 - After said paper has appeared fully published in Physical Review D, said paper must be certified in
writing by Offeror (which certification may be granted or withheld in Offeror's discretion) as, in the
opinion of the certifier, describing accurately the physics content of the material set out in 3 hereinabove.
This step is necessary because sometimes the published version of a paper differs from the submitted
version (for example, changes might be required by referees or editors, etc.).

 A sequence of events consistent with the above would be to:

write up a paper;
post and cross-list the paper to the e-print arXiv;
get the written opinion with respect to the paper on arXiv and deliver a copy of said opinion to Offeror;
submit the paper to Physical Review D;
get the written opinion with respect to the paper as published in Physical Review D and deliver a copy of said
opinion to Offeror; and
after full publication of the paper, inquire of Offeror to find out it the paper is the first to meet all of the above
criteria, and, if it is the first, claim the $100,000.00 to be paid by Offeror.

The Offeror of this prize award is Frank Dodd (Tony) Smith, Jr., during his lifetime.

Frank Dodd (Tony) Smith, Jr.

Some current addresses as of September 2004:
snail-mail: P. O. Box 370, Cartersville, GA 30102 USA
e-mail: f130smith@mindspring.com
web site: http://www.valdostamuseum.org/hamsmith/TShome.html

PS - In case anyone wonders why I don't just write and publish such a paper myself, here is a reason: I have been
blacklisted from posting to Cornell's arXiv, and I would rather award $100,000.00 to the first person who can and does
write and so publish such a paper than to pay a similar amount in legal fees of suing Cornell in New York.

PPS - February 2005: NOTE:
My primary web site ISP changed in 2004/2005, 
but many pages have links based on an old primary site, 
so, if, for example, you try to go to a link to a file 
with path http://www.innerx.net/personal/tsmith/ 
and the file is not found, then try the same file 
with one of these paths:
http://www.valdostamuseum.org/hamsmith/
http://www.tony5m17h.net/
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$100,000.00 PRIZE IS CANCELLED
(by Frank Dodd (Tony) Smith, Jr., on 18 March 2009)

The Prize is cancelled due to a number of factors, any one of which is
sufficient, some of which are:

1 - As of now, I know of no active interest in the Prize. Any interest that is
expressed to me after this announcement of cancellation of the prize would be
considered by me to be irrelevant, and not even worthy of response or
discussion.

2 - I have now myself written a summary book of my physics work and put it
on the web as a free pdf web book (471 pages plus front and back covers) at:

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf

and

http://www.tony5m17h.net/E8physicsbook.pdf

3 - The Cornell arXiv no longer seems to me to be as interesting or important as
it once was.

Prior to Cancellation, and from February 2005, the terms of the prize were:
$100,000.00 PRIZE

The sum of US$100,000.00 will be awarded to the author ( or authors - in case of multiple authors the sum to be divided into shares
as equal as practicable, each author receiving one share - ) of the first paper to satisfy all of the following criteria:

1 - The paper is to be entitled "Calculations, including Particle Masses and Force Strengths, in a VoDou
Physics Model".

2 - The paper is to be fully posted at or prior to submission for publication to Physical Review D on the
archive hep-th of the e-print arXiv whose present primary URL is http://arXiv.org/ ( and also all mirror sites )
and is to be cross-listed on the archives gr-qc, hep-ph, quant-ph, and gen-ph, and said posting and cross-
listings are to remain permanently on said e-print arXiv ( and also all mirror sites ) ( as used herein, "permanently"
means at least up to the time of payment of the award ).

3 - After said paper has been fully posted on arXiv (so that said paper can be unambiguously identified by its arXiv
posting data), said paper must be certified in writing by Offeror (which certification may be granted or
withheld in Offeror's discretion) as, in the opinion of the certifier, describing accurately the physics
content of the following material:

http://www.valdostamuseum.org/hamsmith/E8physicsbook.pdf
http://www.tony5m17h.net/E8physicsbook.pdf
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a - the web page at http://www.tony5m17h.net/2002SESAPS.html which deals with material
including but not limited to

Truth Quark Experimental Results,
Truth Quark - Higgs - Vacua Excited States,
Cl(1,7) Clifford Algebra,
8-Periodicity, and Hyperfinite von Neumann Algebra factor,
D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations,
Higgs Mass and Vacuum Expectation Value,
Force Strengths,
Weak Bosons and Weinberg Angle,
Fermions,
Kobayashi-Maskawa Parameters,
Proton-Neutron Mass Difference,
UCC - DCC Baryon Mass Difference, and
Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8;

b - the web page at http://www.tony5m17h.net/snucalc.html#asno which deals with material
including but not limited to

neutrino masses and mixing angles; and

c - the web page at http://www.tony5m17h.net/coscongraviton.html which deals with material
including but not limited to conformal gravity,

dark energy, dark matter, ordinary matter, and ratios observed by WMAP.

Additional material that might be helpful background can be found at the web site whose base home page
is at http://www.tony5m17h.net/TShome.html and on web pages therein including but not limited to:

i - the web page at http://www.tony5m17h.net/VodouPhysics.html which deals with material
including but not limited to binary choice, Clifford algebras, and physics;

ii - the web page at http://www.tony5m17h.net/8idempotents.html which deals with physical
interpretations of Cl(8) Clifford algebra idempotent and spinor structures;

iii - the web page at http://www.tony5m17h.net/clfpq2.html#clifstructure which deals with
physical interpretations of Cl(8) Clifford algebra graded structures;

iv - the web page at http://www.tony5m17h.net/ClifTensorGeom.html which deals with
material including but not limited to Clifford tensor products and physics;

v - the pdf file at http://www.tony5m17h.net/E6StringBraneStdModelAR.pdf which deals with
material including but not limited to string theory, E6, and the relevant VoDou Physics
Model;

vi - the web page at http://www.tony5m17h.net/orbifoldingE6st.html which deals with
material including but not limited to orbifolding in string theory structures related to the
relevant VoDou Physics Model; and

vii - the web page at http://www.tony5m17h.net/wireframe.html which deals with material
including but not limited to wireframe structure of some geometric calculation factors.

4 - After the written opinion described in 3 hereinabove has been executed and a copy thereof has been
delivered to Offeror, the paper is to appear fully published in Physical Review D.
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5 - After said paper has appeared fully published in Physical Review D, said paper must be certified in
writing by Offeror (which certification may be granted or withheld in Offeror's discretion) as, in the
opinion of the certifier, describing accurately the physics content of the material set out in 3 hereinabove.
This step is necessary because sometimes the published version of a paper differs from the submitted
version (for example, changes might be required by referees or editors, etc.).

 A sequence of events consistent with the above would be to:

write up a paper;
post and cross-list the paper to the e-print arXiv;
get the written opinion with respect to the paper on arXiv and deliver a copy of said opinion to Offeror;
submit the paper to Physical Review D;
get the written opinion with respect to the paper as published in Physical Review D and deliver a copy of said
opinion to Offeror; and
after full publication of the paper, inquire of Offeror to find out it the paper is the first to meet all of the above
criteria, and, if it is the first, claim the $100,000.00 to be paid by Offeror.

The Offeror of this prize award is Frank Dodd (Tony) Smith, Jr., during his lifetime.

Frank Dodd (Tony) Smith, Jr.

Some current addresses as of September 2004:
snail-mail: P. O. Box 370, Cartersville, GA 30102 USA
e-mail: f130smith@mindspring.com
web site: http://www.tony5m17h.net/TShome.html

PS - In case anyone wonders why I don't just write and publish such a paper myself, here is a reason: I have been
blacklisted from posting to Cornell's arXiv, and I would rather award $100,000.00 to the first person who can and does
write and so publish such a paper than to pay a similar amount in legal fees of suing Cornell in New York.

PPS - February 2005: NOTE:
My primary web site ISP changed in 2004/2005, 
but many pages have links based on an old primary site, 
so, if, for example, you try to go to a link to a file 
with path http://www.innerx.net/personal/tsmith/ 
and the file is not found, then try the same file 
with one of these paths:
http://www.valdostamuseum.org/hamsmith/
http://www.tony5m17h.net/
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Abstract:

Frank D. (Tony) Smith, Jr. Cartersville

( contributed to  )Southeast Section 2002 APS Meeting, October 31 - November 2, 2002, Auburn, Alabama

( html version with active links to further details and is on the web at URLreferences

http://www.innerx.net/personal/tsmith/2002SESAPS.html )

 based on the D4  and  and 
 and related , along with combinatorial relations, allows the calculation of ratios of particle 

masses:

A theoretical model Lie Algebra Hermitian Symmetric Spaces D5 / D4xU(1) E6 /
D5xU(1) Shilov Boundaries

Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)
Me = 0.5110 MeV
Md = Mu = 312.8 MeV (constituent quark mass)
Mmu = 104.8 MeV
Ms = 625 MeV (constituent quark mass)
Mc = 2.09 GeV (constituent quark mass)
Mtau = 1.88 GeV
Mb = 5.63 GeV (constituent quark mass)
Mt = 130 GeV (constituent Truth Quark mass)

and

W+ mass = W- mass = 80.326 GeV
Z0 mass = 91.862 GeV
Higgs mass = 145.8 GeV
weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

as well as ratios of force strength constants:

Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated)
electromagnetic fine structure constant = 1/137.03608
Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives

color force strength = 0.167 (at 5.3 GeV)
color force strength = 0.121 (at 34 GeV)
color force strength = 0.106 (at 91 GeV)

If Nonperturbative QCD and other things are taken into account, then the color force strength = 0.123 (at 91 
GeV)
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The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves (QED, 
Princeton 1985, 1988, at page 129): "... .03597 ... [the] square [of] ... the amplitude 
for a real electron to emit or absorb a real photon ...  ever since it was discovered more than 
fifty years ago, and . ...".

Feynman's mystery
the inverse of ... about 137

has been a mystery
all good theoretical physicists put this number up on their wall and worry about it

.
The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by February
1984

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark.

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV.

,
consistent with the theoretical tree-level calculation.
My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra which, 
through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann Algebra factor.

Table of Contents:

Truth Quark Experimental Results.
Cl(1,7) Clifford Algebra, 8-Periodicity, and Hyperfinite von Neumann Algebra factor.
D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations.

Higgs Mass and Vacuum Expectation Value.
Force Strengths.
Weak Bosons and Weinberg Angle.
Fermions.
Kobayashi-Maskawa Parameters.
Proton-Neutron Mass Difference.
UCC - DCC Baryon Mass Difference.

Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8.

 

Truth Quark Experimental Results.
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In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/-10)(+13/-
12) GeV. The data analyzed by CDF included a 26-event histogram for W + (3 or more) jets, without b-tags, which 
is Figure 65 of the report, to which I have added blue and green colors to make discussion easier.

Some of the CDF histogram events, shown in blue, are in the 150-190 GeV range and do support the CDF analysis. 
However, there is a peak of 8 events in the 140-150 GeV bin, shown in green, that were excluded from the analysis 
by CDF, saying (on page 140 of the report) "... the bin with masses between 140 and 150 GeV/c^2 has eight events.

. ...".
We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since their width 
is narrower than expected for a top signal

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not expect to find 
such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March 1997, D0 (in hep-ex/
9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on data including a histogram
similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0 report, to which I have added blue 
and green colors to make discussion easier:
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Some of the D0 histogram events, shown in blue, are are in the 150-190 GeV range and do support the CDF 
analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF,

, that were excluded from the analysis by D0. I did not see in the D0 report an 
explicit discussion of the 5-event peak in the 130-140 GeV bin.

there is a peak of 5 events in 
the 130-140 GeV bin, shown in green

Those 130-150 GeV peaks are from untagged semileptonic events.

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of them, so 
that statistics are not as good.

 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/- 
4.9(syst.) GeV based on events that were either SVX tagged, SVX double tagged, or untagged. However,

 (+33, -14), as shown in their 
Figure 2, which is a plot of events/10 GeV bin vs. Reconstructed Mass in GeV:

CDF 
analysis of tagged semileptonic events (14 of them) gave a T-quark Mass of 142 GeV
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D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure 25:

The figure shows , one event in the 170-180 GeV bin, and one event in the 200-
210 GeV bin. According to footnote 10 of hep-ex/9801025,

3 events in the 130-150 GeV range

 which would have otherwise passed the cuts, event (95653; 10822), was  from its 
analysis because it was selected by the dilepton mass analysis. If this event is treated as a l + jets candidate,
One event removed by D0

it  fit Chi-squared of 0.92 and .has a fitted Truth Quark mass of 138.7 GeV

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous type of 
event, so that statistics are not so good.

 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of 167.4 +/- 
10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events:
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I have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark mass 
greater than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously reported result 
in the dilepton channel ...".

 

The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11 events, 
which 11 events are shown on the following histogram:

I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark mass 
greater than 150 GeV.

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4 events are 
shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as greater than 160 GeV. 
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This indicates to me that some changes in the analysis have shifted the event mass assignments upward by about 10 
GeV.

Note second, that 
.

the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted from the 8-
event revised histogram

 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of about 
168.4 GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the web at http://
wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the D0 analyses. Each of the 6
events has its own characteristics. In this letter I will only discuss one of them, Run 84676 Event 12814, an electron-
muon dilepton event. This figure

from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino weighting 
algorithm.

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event.

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are included by
excluding the third (lowest transverse energy) jet.

The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while

the 2-jet interpretation supports a 130-140 GeV mass analysis that favors my calculated mass of about 130
Gev. 

Cl(1,7) Clifford Algebra, 8-Periodicity, and a Real Hyperfinite von Neumann Algebra
factor.

 

Complex Clifford Periodicity

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

Cl(2;C) = M2(C) = 2x2 complex matrices

spinor representation = 1x2 complex column spinors
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Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all the tensor 
products

Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

By looking at the spinor representation, you see that "the hyperfinite II1 factor is the smallest 
von Neumann algebra containing the creation and annihilation operators on a fermionic Fock 

space of countably infinite dimension."

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 factor which 
represents Dirac's electron-positron fermionic Fock space.

 

Now, generalize this to get a representation of ALL the particles and fields of physics.

 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the completion of the 
union of all the tensor products

Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

where the Real Clifford Periodicity is

Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

The components of the Real Hyperfinite II1 factor are each

Cl(1,7;R)

[ my convention is (1,7) = (-+++++++) ]

Cl(1,7) is 2^8 = x16 = 256-dimensional, and has graded structure16

1 8 28 56 70 56 28 8 1

 

D4-D5-E6 Lagrangian Structure.

Construct the Standard Model plus Gravity Lagrangian of the theoretical model based on the structure of 
the Cl(1,7) Clifford Algebra. Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure
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1 8 28 56 70 56 28 8 1

 

What are the physical interpretations of its representations?

 

There are two mirror image half-spinors, each of the form of a real (1,7) column vector with 
octonionic structure.

The 1 represents:

the neutrino.

The 7 represent:

the electron;

the red, blue, and green up quarks;

the red, blue, and green down quarks.

One half-spinor represents first-geneneration fermion particles, and its mirror image represents
first-generation fermion antiparticles.

Second and third generation fermions come from dimensional reduction of spacetime, so that

first generation - octonions
second generation - pairs of octonions
third generation - triples of octonions

 

There is a (1,7)-dimensional vector representation that corresponds to an 8-dimensional high-
energy spacetime with octonionic structure

that reduces at lower energies to quaternionic structures that are

[my convention is (1,3)=(-+++)]a (1,3)-dimensional physical spacetime
a (0,4)-dimensional internal symmetry space

 

There is a 28-dimensonal bivector representation that corresponds to the gauge symmetry Lie 
algebra Spin(1,7)
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that reduces at lower energies to:

a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal Lie algebra / 
Lie group structure leads to gravity by a mechanism similar to the MacDowell-Mansouri 
mechanism;
a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is represented 
on the internal symmetry space by the structure SU(3) / SU(2)xU(1) = CP2.

 

There is a 1-dimensional scalar representation for the Higgs mechanism.

 

The Cl(1,7) Clifford Algebra structures

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)

fit together to form a Lagrangian in  that can be written, prior to dimensional reduction, as8-dimensional SpaceTime

the Integral over 8-dim SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG

where d is the 8-dim covariant derivative

P is the scalar field

F is the Spin(8) curvature

S' and S are half-spinor fermion spaces

D is the 8-dim Dirac operator

GF is the gauge-fixing term

GG is the ghost term

 

As shown in chapter 4 of ,Gockeler and Schucker

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8

where Fh8 is an 8-dimensional Higgs curvature term.
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After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4-dim 
Spacetime of

(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) =

= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII

where cross-terms are eliminated by antisymmetry 

of the wedge /\ product 

and 4 denotes 4-dim SpaceTime

and I denotes 4-dim Internal Symmetry Space

 

The Internal Symmetry Space terms should be integrated over the 4-dimensional Internal Symmetry Space, to get 3 
terms.

 is the integral over 4-dim SpaceTime ofThe first term

Fh44 /\ *Fh44

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the integral 
over 4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force).

 

 is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space ofThe third term

FhII /\ *FhII

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to the
 developed by , terms of the form

Mayer
Mechanism Meinhard Mayer

L (PP)^2 - 2 M^2 PP

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-sign 
Lamba Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written above in the 
notation used by and . , and , use a different notationKane Barger and Phillips Ni Ni, Lou, Lu, and Yang

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of , and
, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma.

Ni Ni, Lou, Lu, and 
Yang
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 states thatProposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y])

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P and *
[P,P] = [P,P], then

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 )

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two components 
of the complex doublet scalar field, then

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

which is the Higgs Mechanism potential term.

 

In my notation (and that of  and ), 2 M^2 is the square Mh^2 of the tree-level Higgs scalar 
particle mass.

Kane Barger and Phillips

In my notation (and that of  and ), P is the Higgs scalar field, and its tree-level vacuum 
expectation value is given by

Kane Barger and Phillips

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2.

The value of  is set in this model as 
the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will be 80.326 GeV, 
80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 MeV.

the fundamental mass scale vacuum expectation value v of the Higgs scalar field

The resulting equations, in my notation (and that of and ), are:Kane Barger and Phillips

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L

In their notation, have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-level 
value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3.

Ni, Lou, Lu, and Yang

By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method,  find that:Ni, Lou, Lu, and Yang

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and

the fundamental Higgs scalar field mass scale Pn of  is equivalent to the vacuum expectation 
value v of the Higgs scalar field in my notation and that of and , and

Ni, Lou, Lu, and Yang
Kane Barger and Phillips

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, but also can 
be interpreted as determining the invariant ratio between the mass squares of the Higgs mechanism fundamental mass 
scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and since Ln / 3 = Mh^2 / Pn^2 = Mh^2 / 
v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at tree-level
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Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3.

 

In the , the fundamental mass scale vacuum expectation value v of the Higgs scalar field is the 
fundamental mass parameter that is to be set to define all other masses by the mass ratio formulas of the model.

theoretical model

v is set to be 252.514 GeV

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses 
will be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and

so that the electron mass will be 0.5110 MeV.

Then, the tree-level mass Mh of the Higgs scalar particle is given by

Mh = v / sqrt(3) = 145.789 GeV

 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum expectation value v and a 
real Higgs field H.

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that

P3 = (1/sqrt(2)) ( v + H )

where v is the vacuum expectation value and H is the real surviving Higgs field.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the theoretical 
model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV.

Now, to interpret the term

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) =

= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =

= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )

Disregarding some terms in v and H,

FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2
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 is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space ofThe second term

Fh4I /\ *Fh4I

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to the
, terms of the formMayer Mechanism

dP dP

where P is the Phi scalar complex doublet term and d is the covariant derivative.

 

 states thatProposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y])

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4-dim 
SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie bracket 
product [X,Y] = 0 so that P([X,Y]) = 0 and therefore

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y)

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the scalar Higgs 
field and dx denotes covariant derivative in the X direction.

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim SpaceTime of

 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P =

= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)

Disregarding some terms in v and H,

Fh4I /\ *Fh4I = (1/8) dH dH

 

Combining the second and third terms, since the first term is merged into the weak force part of the Lagrangian:

Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =

= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =

= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )
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This is the form of the Higgs Lagrangian in  for a Higgs scalar particle of massBarger and Phillips

Mh = M sqrt(2) = v / sqrt(3)= 145.789 GeV

 

To calculate Charge = Amplitude to Emit Gauge Boson and its probability-square, Force
Strength: 

Three factors determine the probability for emission of
a gauge boson from an origin spacetime vertex to a target vertex:
 
the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume of the spacetime link that is available for the gauge
boson to go through from the origin vertex to the target vertex; and
 
an effective mass factor for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy.
 
In this physics model, force strength probabilities are calculated
in terms of relative volumes of bounded complex homogeneous domains and
their Shilov boundaries.
 
The bounded complex homogeneous domains correspond to
harmonic functions of generalized Laplacians
that determine heat equations, or diffusion equations;
 
while the amplitude to emit gauge bosons in the
HyperDiamond Feynman Checkerboard is a process that
is similar to diffusion, and
therefore also corresponds to a generalized Laplacian.
 
 
In this theoretical  model, all force strengths are 
represented as ratios with respect to the geometric force 
strength of Gravity (that is, the force strength of Gravity 
without using the Effective Mass factor).

Therefore, the only free charge, or force strength, parameter
is the charge of the  in the

. Note that
these Spin(5) gravitons are NOT the ordinary 

 of the low-energy region in which we live.
The charge of the Spin(5) gravitons is taken to be unity, 1,
so that its force strength is also unity, 1.
All other force strengths are determined as ratios
with respect to the Spin(5) gravitons and each other.
 
The force strength probability for a gauge boson to
be emitted from an origin spacetime HyperDiamond vertex

Spin(5) gravitons
MacDowell-Mansouri formalism of Gravity

spin-2
gravitons
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and go to a target vertex is the product of three things:
 
the volume Vol(MISforce) of the target Internal Symmetry Space,
that is, the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce ) 
of the spacetime link to the target spacetime vertex 
from the origin vertex; and
 
an effective mass factor 1 / Mforce^2 for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy SU(2) or Spin(5) gauge bosons,
but are either massive Weak bosons due to the Higgs mechanism
or effective spin-2 gravitons. For other forces, the
effective mass factor is taken to be unity, 1.
 
Therefore, the force strength of a given force is
 
alphaforce = (1 / Mforce^2 \) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 
where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
 
MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);

 
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the
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target vertex).
 

The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian             Type       mforce     Qforce 
Group       Symmetric              of 
              Space               Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5          4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3          2       RP^1xS^2 
 
U(1)           -                   -            1         - 
 

 
The geometric volumes needed for the calculations,
mostly taken from Hua, are
 
 
 
Force       M      Vol(M)         Q        Vol(Q)     D       Vol(D) 
 
gravity    S^4    8pi^2/3     RP^1xS^4    8pi^3/3    IV5     pi^5/2^4 5! 
 
color      CP^2   8pi^2/3        S^5       4pi^3   B^6(ball)  pi^3/6 
 
weak    S^2xS^2    2x4pi     RP^1xS^2      4pi^2     IV3      pi^3/24 
 
e-mag      T^4     4x2pi          -           -       -         - 
 
 
 
Using these numbers, the results of the
calculations are the relative force strengths
at the characteristic energy level of the
generalized Bohr radius of each force:
 
 
 
Gauge     Force    Characteristic     Geometric       Total 
Group                 Energy            Force         Force 
                                       Strength      Strength 
 
Spin(5)  gravity   approx 10^19 GeV       1         GGmproton^2 
                                                 approx 5 x 10^-39 
 
SU(3)     color    approx 245 MeV      0.6286         0.6286 
 
SU(2)      weak    approx 100 GeV      0.2535        GWmproton^2 
                                                 approx 1.05 x 10^-5 
 
U(1)      e-mag     approx 4 KeV     1/137.03608    1/137.03608 
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The force strengths are given at the characteristic
energy levels of their forces, because the force
strengths run with changing energy levels.
 
The effect is particularly pronounced with the color
force.
 
 
The color force strength was calculated using a simple 
perturbative QCD renormalization group equation
at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
Taking other effects, such as Nonperturbative QCD,
into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 

To calculate Weak Boson Masses and Weinberg Angle:

Denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, corresponding to the massive 
physical weak bosons W+, W-, and Z0. 

The triplet  { W+, W-, W0 } 
couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet  { W+, W-, W0 } 
at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.
 
The triplet  { W+, W-, Z0 } 
couples directly with the Higgs scalar, 
which carries the Higgs mechanism by 
which the W0 becomes the physical Z0, 
so that the total mass of the triplet  { W+, W-, Z0 } 
is equal to the vacuum expectation value v of
the Higgs scalar field, v = 252.514 GeV.
 
What are individual masses of members
of the triplet { W+, W-, Z0 } ?
 
First, look at the triplet  { W+, W-, W0 } 
which can be represented by the 3-sphere S^3.
 
The Hopf fibration of S^3 as
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S^1 --} S^3 --} S^2
gives a decomposition of the W bosons
into the neutral W0 corresponding to S^1 and
the charged pair W+ and W- corresponding
to S^2.
 
 
The mass ratio of the sum of the masses of
W+ and W- to
the mass of W0
should be the volume ratio of
the S^2 in S^3 to
the S^1 in S3.
 
 
The unit sphere S^3 in R^4 is
normalized by 1 / 2.
 
 
The unit sphere S^2 in R^3 is
normalized by 1 / sqrt3.
 
 
The unit sphere S^1 in R^2 is
normalized by 1 / sqrt2.
 
 
The ratio of the sum of the W+ and W- masses to
the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 
Since the total mass of the triplet  { W+, W-, W0 } 
is 259.031 GeV, the total mass of a T - Tbar pair, 
and the charged weak bosons have equal mass, 
we have
 

mW+ = mW- = 80.326 GeV, 

 
and mW0 = 98.379  GeV.
 

Parity Violation, Effective Masses, and Weinberg Angle:

The charged W+/- neutrino-electron interchange
 
must be symmetric with the electron-neutrino interchange,
 
so that the absence of right-handed neutrino particles requires
 
that the charged W+/- SU(2)
weak bosons act only on left-handed electrons.
 
Each gauge boson must act consistently
on the entire Dirac fermion particle sector,
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so that the charged W+/- SU(2) weak bosons
act only on left-handed fermions of all types.
 
The neutral W0 weak boson does not interchange Weyl
neutrinos with Dirac fermions, and so is not restricted
to left-handed fermions,
but also has a component that acts on both types of fermions,
both left-handed and right-handed, conserving parity.
 
However, the neutral W0 weak bosons are related to
the charged W+/- weak bosons by custodial SU(2)
symmetry, so that the left-handed component of the
neutral W0 must be equal to the left-handed (entire)
component of the charged W+/-.
 
Since the mass of the W0 is greater than the mass
of the W+/-, there remains for the W0 a component
acting on both types of fermions.
 
Therefore the full W0 neutral weak boson interaction
is proportional to
(mW+/-^2 / mW0^2) acting on left-handed fermions
and
 
(1 - (mW+/-^2 / mW0^2)) acting
on both types of fermions.
 
If (1 - (mW+/-2 / mW0^2)) is defined to be
sin(thetaw)^2 and denoted by K, and
 
if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T,
 
then the W0 neutral weak interaction can be written as:
 
W0L = T + K and W0LR = K.
 
 
Since the W0 acts as W0L with respect to the
parity violating SU(2) weak force and
 
as W0LR with respect to the parity conserving U(1)
electromagnetic force of the U(1) subgroup of SU(2),
 
the W0 mass mW0 has two components:
 
the parity violating SU(2) part mW0L that is
equal to mW+/- ; and
 
the parity conserving part mW0LR that acts like a
heavy photon.
 
As mW0 = 98.379 GeV = mW0L + mW0LR, and
 
as mW0L = mW+/- = 80.326  GeV,
 
we have mW0LR = 18.053  GeV.
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Denote by *alphaE = *e^2 the force
strength of the weak parity conserving U(1)
electromagnetic type force that acts through the
U(1) subgroup of SU(2).
 
 
The electromagnetic force strength
alphaE = e^2 = 1 / 137.03608 was calculated
in Chapter 8 using
the volume V(S^1) of an S^1 in R^2,
normalized by 1 / \qrt2.
 
 
The *alphaE force is part of the SU(2) weak
force whose strength alphaW = w^2 was calculated
in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
normalized by 1 / sqrt3.
 
 
Also, the electromagnetic force strength alphaE = e^2
was calculated in Chapter 8 using a
4-dimensional spacetime with global structure of
the 4-torus T^4 made up of four S^1 1-spheres,
 
 
while the SU(2) weak force strength
alphaW = w^2 was calculated in Chapter 8
using two 2-spheres S^2 x S^2,
each of which contains one 1-sphere of
the *alphaE force.
 
 
Therefore
*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 
*e = e / (4th root of 6) = e / 1.565 , and
 
 
the mass mW0LR must be reduced to an effective value
 
 
mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
 
 
for the *alphaE force to act like
an electromagnetic force in the 4-dimensional
spacetime HyperDiamond Feynman Checkerboard model:
 
 
*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 
 
where the physical effective neutral weak boson is
denoted by Z0.
 
 
Therefore, the correct HyperDiamond Feynman Checkerboard values for
weak boson masses and the Weinberg angle thetaW are:

mW+ = mW- = 80.326 GeV;
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80.326 + 11.536mZ0 =  = 91.862 GeV; 

 1 - (mW+/- / mZ0)^2 =Sin(thetaW)^2 =

= 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

 

Radiative corrections are not taken into account here,
and may change these tree-level values somewhat.
 

To calculate Fermion Masses: 

Constituent Quark Masses:  

To do calculations in theories such as 
Perturbative QCD and Chiral Perturbation Theory, 
you need to use effective quark masses that 
are called current masses.  Current quark masses are different 
from the Pre-Quantum constituent quark masses of our model. 
The current mass of a quark is defined in this model as 
the difference between 
the constituent mass of the quark 
and 
the density of the lowest-energy sea of virtual gluons, 
quarks, and antiquarks, or 312.75 MeV. 
 

.

The fundamental correctness of the Constituent Quark Mass and the effectiveness of the NonRelativistic Quark 
Model of hadrons can be explained by Bohm's quantum theory applied to a fermion confined in a box, in which the 
fermion is at rest because its kinetic energy is transformed into PSI-field potential energy. Since that aspect of Bohm's 
quantum theory is not a property of most other formulations of quantum theory, the effectiveness of the 
NonRelativistic Quark Model confirms Bohm's quantum theory as opposed to those others

 

Fermion Mass Calculations:

First generation fermion particles are also represented
by octonions as follows:

 
 
 
  Octonion                  Fermion 
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
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First generation fermion antiparticles are represented
by octonions in a similiar way.
 
Second generation fermion particles and antiparticles
are represented by pairs of octonions.
 
Third generation fermion particles and antiparticles
are represented by triples of octonions.
 
There are no higher generations of fermions than the Third.
 
This can be seen  geometrically as a consequence of the fact 
that
if you reduce the original 8-dimensional spacetime
into associative 4-dimensional physical spacetime
and coassociative 4-dimensional Internal Symmetry Space 
then 
if you look in the original 8-dimensional spacetime
at a fermion (First-generation represented by a single octonion)
propagating from one vertex to another 
there are only 4 possibilities for the same propagation
after dimensional reduction:
 

1 - the origin o and target x vertices are both
in the associative 4-dimensional physical spacetime 

4-dim Internal Symmetry Space   --------------

4-dim Physical SpaceTime        ---o------x---

   in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion represented
by a single octonion o
    

2 - the origin vertex o is in the associative spacetime 
and the target vertex * in in the Internal Symmetry Space 

4-dim Internal Symmetry Space   ----------*---

4-dim Physical SpaceTime        ---o----------

   in which case there must be a new link from
the original target vertex * in the Internal Symmetry Space
to a new target vertex x in the associative spacetime 

4-dim Internal Symmetry Space   ----------*---

     E                      electron 
 
     I                  red  down  quark 
     J                green  down  quark 
     K                 blue  down  quark 
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4-dim Physical SpaceTime        ---o------x---

   and a second octonion can be introduced at the original
target vertex in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions o and * 
and therefore as a SECOND generation fermion 

 

3 - the target vertex x is in the associative spacetime 
and the origin vertex o in in the Internal Symmetry Space 

4-dim Internal Symmetry Space   ---o----------

4-dim Physical SpaceTime        ----------x---

   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex * in the associative spacetime 

4-dim Internal Symmetry Space   ---o----------

4-dim Physical SpaceTime        ---O------x---

   so that a second octonion can be introduced at the new
origin vertex O in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions O and o 
and therefore as a SECOND generation fermion 

and
 

4 - both the origin vertex o and the target vertex * 
are in the Internal Symmetry Space,

4-dim Internal Symmetry Space   ---o------*---

4-dim Physical SpaceTime        --------------

   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex O in the associative spacetime,
and a second new link from the original target vertex * 
in the Internal Symmetry Space to a new target vertex x
in the associative spacetime 

4-dim Internal Symmetry Space   ---o------*---

4-dim Physical SpaceTime        ---O------x---

   so that a second octonion can be introduced at the new
origin vertex O in connection with the first new link,
and a third octonion can be introduced at the original
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target vertex * in connection with the second new link,
so that the fermion can be regarded after dimensional reduction
as a triple of octonions O and o and * 
and therefore as a THIRD generation fermion.
 
As there are no more possibilities, there are no more generations, 
and we have: 
 
 
The first generation fermions
correspond to octonions   O 
 
and second generation fermions
correspond to pairs of octonions   O x  O 
 
and third generation fermions
correspond to triples of octonions   O x  O x  O
 
 
To calculate the fermion masses in the model,
the volume of a compact manifold representing the
spinor fermions S8+ is used.
It is the parallelizable manifold S^7 x RP^1.
 
 
Also, since gravitation is coupled to mass,
the infinitesimal generators of the MacDowell-Mansouri
gravitation group, Spin(0,5), are relevant.
 
 
The calculated quark masses are constituent masses, 
not current masses.
 

 

Fermion masses are calculated as a product of four factors:

 

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of 
the half-spinor fermion particle manifold S^7 x RP^1 
that is related to the fermion particle 
by photon, weak boson, and gluon interactions.
 
 
N(Graviton) is the number of types of Spin(0,5) graviton 
related to the fermion. 
The 10 gravitons correspond to 
the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 
2 of them are in the Cartan subalgebra.
 
6 of them carry color charge, 
and may therefore be considered as corresponding to quarks.
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The remaining 2 carry no color charge, 
but may carry electric charge 
and so may be considered as corresponding to electrons.
 
One graviton takes the electron into itself, 
and the other can only take the first-generation electron 
into the massless electron neutrino.
 
Therefore only one graviton should correspond to the mass
of the first-generation electron.
 
The graviton number ratio of the down quark to the
first-generation electron is therefore 6/1 = 6.
 
 
N(octonion) is an octonion number factor relating up-type quark
masses to down-type quark masses in each generation.
 
 
Sym is an internal symmetry factor, relating 2nd and 3rd
generation massive leptons to first generation fermions.
It is not used in first-generation calculations.

The ratio of the down quark constituent mass to the electron mass
is then calculated as follows:
 
Consider the electron, e.
 
By photon, weak boson, and gluon interactions,
e can only be taken into 1, the massless neutrino.
 
The electron and neutrino, or their antiparticles,
cannot be combined to produce any of the
massive up or down quarks.
 
The neutrino, being massless at tree level,
does not add anything to the mass formula for the electron.
 
Since the electron cannot be related to any other massive Dirac
fermion, its volume V(Qelectron) is taken to be 1.
 
 
Next consider a red down quark I.
 
By gluon interactions, 
I can be taken into J and K,
the blue and green down quarks.
 
By also using weak boson interactions, 
it can be taken into i, j, and k, 
the red, blue, and green up quarks.
 
Given the up and down quarks, 
pions can be formed from quark-antiquark pairs, 
and the pions can decay 
to produce electrons and neutrinos.
 
Therefore the red down quark (similarly, any down quark)
is related to any part of S^7 x RP^1,

9/8/02 4:07 PMTruth Quark; D4-D5-E6;  Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

Page 26 of 46file:///eMacIce/Desktop%20Folder/SESAPS%202002%20v2/SESAPS2002.html



the compact manifold corresponding to
 
{ 1, i, j, k, I, J, K, E }
 
and therefore a down quark should have a spinor manifold
volume factor V(Qdown quark) of the volume of
S^7 x RP^1.
 
The ratio of the down quark spinor manifold volume factor to
the electron spinor manifold volume factor is just
 
V(Qdown quark) / V(Qelectron) = V(S^7x  RP^1)/1 = pi^5 / 3.
 
 
Since the first generation graviton factor is 6,
 

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k,
which are 
the octonion transforms under E of I, J, and K 
of the down quarks, 
the up quarks and down quarks
have the same constituent mass mu = md.
 
 
Antiparticles have the same mass as the corresponding
particles.
 
 
Since the model only gives ratios of massses,
the mass scale is fixed so that the electron mass 

me = 0.5110 MeV.

Then, the constituent mass of the down quark is

md = 312.75 MeV, and

the constituent mass for the up quark is

mu = 312.75 MeV.

These results when added up give a total mass of
first generation fermion particles:

Sigmaf1 = 1.877 GeV

As the  mass is taken to be the sum of the constituent
masses of its constituent quarks
 

proton

mproton = mu + mu + md = 938.25 MeV
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The theoretical calculation is close to
the experimental value of 938.27 MeV.
 
 

The third generation fermion particles correspond to triples of
octonions. There are 8^3 = 512 such triples.
 
 
The triple { 1,1,1 } corresponds to the tau-neutrino.
 
 
The other 7 triples involving only 1 and E correspond
to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
 
The symmetry of the 7 tauon triples is the same 
as the symmetry of 
the 3 down quarks, the 3 up quarks, and the electron,
so the tauon mass should be 
the same as 
the sum of the masses of 
the first generation massive fermion particles.
 
 

Therefore the tauon mass is 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum 
of first generation fermion masses, all of which are 

. 
 
However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized 
from the energy level of 1 GeV (where the mass is 1.88 GeV) 
to the energy level of 2 GeV. 
Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent, 
the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 
The 1996  gives 
a Tauon mass of 1.777 GeV. 
 

Note that all triples corresponding to the
tau and the tau-neutrino are colorless.
 
 
 
The beauty quark corresponds to 21 triples.
 
They are triples of the same form as the 7 tauon triples,

valid at the energy level of about 1 GeV

Particle Data Group Review of Particle Physics
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but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
 
 
The seven triples of the red beauty quark correspond
to the seven triples of the tauon,
except that the beauty quark interacts with 6 Spin(0,5)
gravitons while the tauon interacts with only two.
 
 
The beauty quark constituent mass should be the tauon mass times the
third generation graviton factor 6/2 = 3, so the B-quark mass is
 

mb = 5.63111 GeV.

 
The calculated Beauty Quark mass of 5.63 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Beauty Quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV. 
 
The 1996  gives 
a lattice gauge theory Beauty Quark pole mass as 5.0 GeV. 
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 5 GeV is about 0.22. 
Using alpha_s (5 GeV) = 0.22, 
a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 
If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 

 the Beauty Quark 
and found a 90 GeV MSbar mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo). 
 
 
Note that the theoretical model calculated mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV. 
However, 
the  of 
the color force strength constant alpha_s at 
about 5 GeV is about 0.166, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 5 GeV is about 0.216, 
and 
the  of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.106, 
while 
the conventional value of 

Particle Data Group Review of Particle Physics

DELPHI at LEP has observed

theoretical model calculated value

theoretical model calculated value
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the color force strength constant alpha_s at 
about 90 GeV is about 0.118. 

The theoretical model calculations gives 
a Beauty Quark pole mass (5.3 GeV) 
that is about 6 percent higher 
than the conventional Beauty Quark pole mass (5.0 GeV), 
and 
a color force strength alpha_s at 5 GeV (0.166) such that 
1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 
 

Note particularly that triples of the type { 1, I, J },
{ I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
 
 
The truth quark corresponds to the remaining 483 triples, so the
constituent mass of the red truth quark is 161/7 = 23 times the
red beauty quark mass, and the red T-quark mass is
 

mt = 129.5155 GeV

The blue and green truth quarks are defined similarly.
 
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the 
Higgs scalar field vacuum expectation value v = 252.514 GeV), 
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the HyperDiamond Feynman
Checkerboard model.
 
 
The tree level T-quark constituent mass rounds off to 130 GeV.
 
 
These results when added up give a total mass of
third generation fermion particles:
 

Sigmaf3 = 1,629 GeV

The  are:
 
The second generation fermion particles correspond
to pairs of octonions.
 
There are 8^2 = 64 such pairs.
 
The pair { 1,1 } corresponds to the mu-neutrino.
 
the pairs { 1, E }, { E, 1 }, and
{ E, E } correspond to the muon.
 

second generation fermion calculations
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Compare the symmetries of the muon pairs to the symmetries
of the first generation fermion particles.
 
The pair { E, E } should correspond
to the E electron.
 
The other two muon pairs have a symmetry group S2,
which is 1/3 the size of the color symmetry group S3
which gives the up and down quarks their mass of 312.75 MeV.
 
 
Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass,
which is 1/3 of the up or down quark mass.
 
 

Therefore, mmu = 104.76 MeV.

According to , the experimental muon mass is about 
105.66 MeV.

the 1998 Review of Particle Physics of the Particle Data Group

Note that all pairs corresponding to
the muon and the mu-neutrino are colorless.
 
 

The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and I, J, or K.
 
 
The red strange quark is defined as the thrge pairs
1 and I, because I is the red down quark.
 
Its mass should be the sum of two parts:
the { I, I } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.
 
 
Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that
may carry electric charge, into massive particles.
 
 
Therefore the graviton factor for the second and
 
third generations is 6/2 = 3.
 
 
Therefore the symmetry part of the muon mass times
the graviton factor 3 is 312.75 MeV, 
and
the red strange quark constituent mass 
is
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ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the
three pairs involving J,
the green strange quarks correspond to the
three pairs involving K,
and their masses are determined similarly.
 
 
The charm quark corresponds to the other 51 pairs.
Therefore, the mass of the red charm quark should
be the sum of two parts:
 
 
the { i, i }, red up quark mass, 312.75 MeV; and
 
 
the product of the symmetry part of the strange quark
mass, 312.75 MeV, and
 
 
the charm to strange octonion number factor 51/9,
which product is 1,772.25 MeV.
 
 
Therefore the red charm quark constituent mass 
is

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

 
The blue and green charm quarks are defined similarly,
and their masses are calculated similarly.
 
 
The calculated Charm Quark mass of 2.09 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Charm Quark mass of 2.09 GeV 
corresponds to a conventional pole mass of 1.78 GeV. 
 
The 1996  gives 
a range for the Charm Quark pole mass from 1.2 to 1.9 GeV. 
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known. 
The conventional value of alpha_s at about 2 GeV is about 0.39, 
which is somewhat lower than . 
Using alpha_s (2 GeV) = 0.39, 
a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
evaluated at about 2 GeV. 

 
These results when added up give a total mass of
second generation fermion particles:
 

Particle Data Group Review of Particle Physics

the teoretical model value
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Sigmaf2 = 32.9 GeV

 

 

To calculate Kobayashi-Maskawa Parameters:

 
The Kobayashi-Maskawa parameters are determined in terms of 
the sum of the masses of the 30 first-generation 
fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 
and 
the similar sums for second-generation and third-generation fermions, 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 

The reason for using sums of all fermion masses 
(rather than sums of quark masses only) is that 
all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to
calculate Kobayashi-Maskawa parameters:
 
phase angle d13 = 1 radian ( unit length on a phase circumference ) 
 
sin(alpha) = s12 = 
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
           = 0.222198 
 
sin(beta) = s13 = 
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
          = 0.004608
 
sin(*gamma) = 
= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2]) 
 
sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
           = 0.04234886
 
The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
an s23 transition is to the second generation and 
not all the way to the first generation, 
so that the end product of an s23 transition has a 
greater available energy than s12 or s13 transitions 
by a factor of Smf2 / Smf1 . 
Since the width of a transition is proportional to 
the square of the modulus of the relevant KM entry and 
the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1 
the effective magnitude of the s23 terms in the KM entries 
is increased by the factor sqrt( Smf2 /Smf1 ) .

 
The  is used, 
as it allows the K-M matrix to be represented as 
the product of the following three 3x3 matrices: 

Chau-Keung parameterization
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           1               0                 0
           0           cos(gamma)        sin(gamma) 
           0          -sin(gamma)        cos(gamma)
 

       cos(beta)           0        sin(beta)exp(-i d13) 
 
           0               1                 0 
 
 -sin(beta)exp(i d13)  0             cos(beta) 
 

       cos(alpha)      sin(alpha)            0 
 
      -sin(alpha)      cos(alpha)            0 
 
           0               0                 1 
 

 
The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:
 
 
      d                    s                   b
 
u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
The matrix is labelled by either 
(u c t) input  and  (d s b)  output, 
or, as above, 
(d s b) input  and  (u c t)  output. 
 
 
For Z0 neutral weak boson processes, which are suppressed 
by the GIM mechanism of cancellation of virtual subprocesses, 
the matrix is labelled by either 
(u c t) input  and  (u'c't')  output, 
or, as below, 
(d s b) input  and  (d's'b')  output: 
 
 
         d                    s                   b
 
d'  0.975                0.222               0.00249 -0.00388i 
 
s' -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
b'  0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
 
 
Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing. 
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According to 
:

a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of Particle 
Physics

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three generations, 
the 90% confidence limits on the magnitude of the elements of the complete matrix are

         d                    s                   b
 
u    0.9741 to 0.9756     0.219 to 0.226      0.00425 to 0.0048
 
c    0.219 to 0.226       0.9732 to 0.9748    0.038 to 0.044 
 
t    0.004 to 0.014       0.037 to 0.044      0.9990 to 0.9993 

... The constraints of unitarity connect different elements, so choosing a specific value for one element restricts the 
range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values generally breaking CP 
invariance for the weak interactions. ... Using tree-level processes as constraints only, the matrix elements ...[ of the 
90% confidence limit shown above ]... correspond to values of the sines of the angles of s12 = 0.2229 +/- 0.0022, 
s23 = 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use the loop-level processes discussed below as
additional constraints, the sines of the angles remain unaffected, and the CKM phase, sometimes referred to as the 
angle gamma = phi3 of the unitarity triangle ...

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or differences of 
rates are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. This is just twice the 
area of the unitarity triangle. ... All processes can be quantitatively understood by one value of the CKM phase d13 
= 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit is consistent with the value from the
CP-asymmetry measurements of 26 +/- 4 degrees. The invariant measure of CP violation is J = ( 3.0 +/- 0.3) x 10^
(-5). ... From a combined fit using the direct measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 
0.0071 +/- 0.0008 , Im Vtd = -0.0032 +/- 0.0004 ... Constraints... on the position of the apex of the unitarity
triangle following from | Vub | , B mixing, epsilon, and sin2beta. ...
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... A possible unitarity triangle is shown with the apex in the preferred region. ...".

 

In , Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the 
Kobayashi-Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM matrix 
provides a consistent picture of all the measured flavor and CP violating processes. ... There is no signal of new 
flavor physics. ... Very likely, the KM mechanism is the dominant source of CP violation in flavor changing 
processes. ... The result is consistent with the SM predictions. ...".

hep-ph/0208080

 

 

Proton-Neutron Mass Difference: 

 

According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev. 
 
The neutron-proton mass difference 1.3 Mev is due to 
the fact that the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.
 

and 
the proton's electromagnetic mass is greater than the neutron's. 
 
The difference in energy between the bound states, neutron and proton, 
is not due to a difference between 
the Pre-Quantum constituent masses of the up quark and the down quark, 
calculated in the theory to be equal. 
 
It is due to the difference between the Quantum color force 

The magnitude of the electromagnetic energy difference 
mN - mP is about 1 Mev, 
but the sign is wrong:  mN - mP = -1 Mev, 
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interactions of the up and down constituent valence quarks 
with the gluons and virtual sea quarks in the neutron and the proton. 
 
An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places 
with a 625 Mev strange sea quark. 
 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =
 
=   312  x  0.25   x  0.253  x  0.22   Mev   =   4.3 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that 

 
 
Similarly, 
the up quark Quantum color force mass increase is about 
 
(mc - mu)  (mu/mc)^2  a(w)  |V(uc)|  =
 
=  1777  x  0.022  x  0.253  x  0.22   Mev   =   2.2 Mev, 
 
(where 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm) 
 
so that 

 

 

the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 4.3 = 317.05 MeV. 

the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 2.2 = 314.95 MeV.

The Quantum color force Neutron-Proton mass difference is 
 
mN - mP = Qmd - Qmu  =  317.05 Mev - 314.95 Mev = 2.1 Mev.
 
 
Since the electromagnetic Neutron-Proton mass difference is 
 
roughly mN - mP = -1 MeV
 
the total theoretical Neutron-Proton mass difference is 

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev,

an estimate that is fairly close 
to the experimental value of 1.3 Mev. 
 
 
Note that in the equation 
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(ms - md)  (md/ms)^2   a(w)  |Vds|  =   4.3 Mev 
 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed 
by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process. 
Note also that the K-M mixing parameter |Vds| is linear. 
Mixing (such as between a down quark and a strange quark) 
is a two-step process, 
that goes approximately as the square of |Vds|: 
First 
the down quark changes to a virtual strange quark, 
producing one factor of |Vds|. 
Then, second,
the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately 
equal to |Vds|. 
 
Only the first step (one factor of |Vds|) appears in the 
Quantum mass formula used to determine the neutron mass. 
If you measure the mass of a neutron,
that measurement includes a sum over a lot of histories
of the valence quarks inside the neutron.
In some of those histories, in my view,
you will "see" some of the two valence down quarks
in a virtual transition state that is at a time
after the first action, or change from down to strange,
and
before the second action, or change back.
Therefore, you should take into account
those histories in the sum in which you see a strange valence quark,
and you get the linear factor |Vds| in the above equation. 
 
 
Note also that 
if there were no second generation fermions, 
or 
if the second generation quarks had equal masses, 
then 
the proton would be heavier than the neutron 
(due to the electromagnetic difference) 
and 
the hydrogen atom would decay into a neutron, 
and 
there would be no stable atoms in our world. 

 

In this model, protons decay by virtual  over 10^64 years, according to by
who have studied .

Black Holes Hawking and his students
the physical consequences of creation of virtual pairs of Planck-energy Black Holes
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UCC - DCC Baryon Mass Difference:

According to : "... The four [ first and second generation 
] flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together to form baryons ... 
Protons, for example, consist of two up quarks and one down quark (u-u-d), and neutrons have a u-d-d quark
content. Some combinations exist in two different spin configurations, and the SELEX collaboration believes it has
identified both spin levels of the u-c-c baryon. ... Physicists expect the mass difference between u-c-c and d-c-c 
baryons to be comparable to the difference in proton (u-u-d) and neutron (u-d-d) mass, since this particle pair is also 
related by the replacement of an up by a down quark. , however, 

 observed by the SELEX collaboration. 
...

a 14 June 20002 article by Kurt Riesselmann in Fermi News

The proton-neutron mass splitting is sixty 
times smaller than the mass difference between the Xi_cc candidates

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of doubly charmed 
baryons seen in their experiment. As a matter of fact, most scientists believed that the SELEX collaboration wouldn't 
see any of these particles. ...".

 

An up valence quark, constituent mass 313 Mev, 
can swap places with a 2.09 Gev charm sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (mc - mu)    a(w)    |Vds|         =
 
=   1,777  x  0.253  x  0.22   Mev   =   98.9 Mev, 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm)
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 98.9 = 411.65 MeV. 

A 313 Mev down valence quark can swap places 
with a 625 Mev strange sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (ms - md)  a(w)    |Vds|         =
 
=   312  x  0.253  x  0.22   Mev   =   17.37 Mev, 

(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 17.37 = 330.12 MeV. 
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Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at least enough 
energy to produce a charm quark, so that in the above equations there is no mass-ratio-squared suppression factor 
such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of for which 
the ambient sea of quark-antiquark pairs has very little energy since the proton is almost stable and the neutron-
proton mass difference is, according to experiment, only about 1.3 MeV.

the neutron-proton mass difference

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only on the 
order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the calculation of 

.
the neutron-

proton mass difference

The Quantum color force ucc - dcc mass difference is 
 

Qmu - Qmd = 411.65 MeV - 330.12 MeVmucc - mdcc =  = 81.53 MeV

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the theoretically calculated

81.53 / 1.3 =ucc - dcc mass difference is about  62.7 times the experimental value of the neutron-
proton mass difference,

which is consistent with the SELEX 2002 experimental result that:
. 

"... The proton-neutron mass splitting ... is sixty 
times smaller than the mass difference between the Xi_cc candidates ..."

 

 

Root Vector Geometry of Fermions, Spacetime, Gauge Bosons, and D4-D5-E6-E7-E8.  

 

The 8 first-generation fermion particles can be represented as 8 vertices of a 24-cell

The 8 dimensions of unreduced spacetime (which reduces to 4-dimensional physical spacetime plus 4-dimensional 
internal Symmetry Space) can be represented as another 8 vertices of the 24-cell
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The third set of 8 vertices of the 24-cell then represents the 8 first-generation fermion particles, so that the entire 24-
cell representation looks like

Note that the three sets of 8 vertices correspond to the  and the representations of the D4 Lie
Algebra are related by triality.

two half-spinor vector

These relationships can also be viewed from the perspective of the Cl(1,7) Clifford Algebra structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)

As to the , 24 of the 28 gauge boson D4 generators can be represented by the 
vertices of a dual 24-cell:

28-dimensional adjoint representation

Note that the 24 + 24 = 48 vertices of the two dual 24-cells are 48 of the 72 root vector vertices of the E6 Lie 
algebra, and correspond to the 48 root vector vertices of the F4 subalgebra of E6:

The  correspond to the 24 root vector vertices of the D4 subalgebra of 
E6;

24 adjoint gauge boson vertices
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When the  are added, you get the 32 root vector vertices of the B4 
subalgebra of E6;

8 vector spacetime vertices

When the are added, you get the 48 root vector vertices of the F4 subalgebra 
of E6.

8+8 = 16 spinor vertices

Here is how  break down after dimensional reduction to form U(2,2) for gravity 
plus SU(3)xSU(2)xU(1) for the Standard Model:

the 24 adjoint gauge boson vertices

12 of the 24 vertices correspond to the 12 vertices of the cuboctahedron

that is the root vector polytope of the A3 = D3 Lie Algebra SU(2,2) = Spin(2,4) of the 4-dimensional
. Then add the 4 D4 Cartan subalgebra generators to get the 12+4 = 16-dimensional Lie Algebra 

SU(2,2)xU(1) = Spin(2,4)xU(1) = U(2,2) that, by a generalization of , 
produces Gravity and the Higgs mechanism, and

Conformal
Group

the MacDowell-Mansouri mechanism

12 vertices of the 24 adjoint gauge boson vertices, plus the 4 D4 Cartan Subalgebra generators, 
represent the 16-dimensional U(2,2) for construction of Gravity plus Higgs. 

That leaves 24-12 = 12 remaining vertices

4 of which lie on a common line
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and represent the generators of the 4-dimensional Lie Algebra U(2) = SU(2)xU(1).

The remaining 8 vertices

form a cube that can be labelled

   tb----xb 
   |\   | \ 
   | zb----yb
   | |  |  | 
  yr-|--zr | 
    \|    \| 
     xr----tr

 

Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to the tb-tr 
axis, giving the diagram

           yb 

    xb           zb

         tb tr 

    zr           xr

           yr 
 

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of SU(3), 
Therefore:

the 12 remaining vertices of the 24 adjoint gauge boson vertices represent the Standard Model 
Gauge Group SU(3xSU(2xU(1), 

 

 

There is a nice geometric way to see the structures of D4-D5-E6-E7-E8 Lie Algebras: 
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Floating above the in the above image (adapted from ) are, going from left to right:Penrose-tiled plane Quasitiler

4-dimensional 24-cell, whose 
;

24 vertices are the root vectors of the 24+4 = 28-dimensional D4 Lie 
algebra
two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 

;

8+8 = 16 
vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45-dimensional
D5 Lie algebra
5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half below the 
40 D5 root vectors, whose 

;
16+16 = 32 vertices add to the 40 D5 root vectors to make up the 72 root 

vectors of the 72+6 = 78-dimensional E6 Lie algebra
two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 E6 root 
vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root vectors of the 
126+7 = 133-dimensional Lie algebra; andE7
two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 E7 root 
vectors, and two polar points also lying above and below the 126 E7 root vectors, whose56+56+1+1 = 114 
vertices add to the 126 E7 root vectors to make up the 240 root vectors of the 240+8 = 248-dimensional
Lie algebra.

E8

 

E6 is an exceptional simple graded Lie algebra of the second kind:
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E6 = g = g-2 + g-1 + g0 + g1 + g2

g0 = so(1,7) + R + iR

dim g-1 = 16

dim g-2 = 8

This gives real  of S1xS7 for (1,7)-dimensional high-energy spacetime representation and 
for the first generation half-spinor fermion representations, which is the local structure needed for a local Lagrangian 

and calculation of ratios of particle masses and force strengths.

Shilov boundary geometry

 

Geometric Structure of NonLocal Quantum Theory is given by E6, E7, and E8:

 with structure  and structure describes 
Generalized  Quantum Theory with NonLinear Back-Reaction.
26-dim String Theory Jordan Algebra J3(O)o Lie Algebra E6 / F4

Bohm
 with Jordan Algebra structures  and Lie Algebra structure 

 describes Timelike Branes in the MacroSpace of Many-Worlds.
27-dim M-theory J3(O) and J4(Q)o E7 / 
E6xU(1)

 with Jordan Algebra structure  and Lie Algebra structure describes 
Spacelike Branes in .
28-dim F-theory J4(Q) E8 / E7xSU(2)

the MacroSpace of Many-Worlds

 

References:

The theoretical physics model described in this paper is not only based on the Lie Algebras D4, D5, E6, E7, and E8, 
but also on the 256-dimensional Clifford Algebra Cl(1,7), whose 256 dimensions correspond to 

. Therefore, the name that I prefer for this theoretical physics model is
the 256 Odu of 

IFA, also known as Vodou

the D4-D5-E6-E7-E8 VoDou Physics Model. 

Many details and references can be found on  at URLmy home page on the web

http://www.innerx.net/personal/tsmith/TShome.html

and on pages linked therefrom.
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Geometric Aspects of Quantized Gauge Theories.
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- The Penrose Tiling and 5-dim HyperCube in the image at the top of this page is from 
. Unfortunately, the link to Quasitiler at the Geometry Center of the University of Minnesota is no longer

good, because not only was the URL http://freeabel.geom.umn.edu/ changed to http://www.geom.umn.edu/ some 
time ago, but now the Geometry Center has gone away (NSF funds were cut off). Some of its pages live on in 
google cache, such as http://www.google.com/search?q=cache:s_WVB9Mv-4MC:www.geom.umn.edu/
closed.html+&hl=en , but I don't know how to access all of them, and I feel that the loss of the Geometry Center is a 
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Quasitiler a web page of Alex 
Feingold

Encyclopedic Dictionary of Mathematics, second edition, MIT Press 1993; Hua, Harmonic Analysis of Functions of 
Several Complex Variables in the Classical Domains, Am. Math. Soc. 1979; Helgason, Differential Geometry, Lie 
Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and Geometric Analysis, Academic 1984; 
Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, Geometry of Lie Groups, Kluwer 1997; Gilmore, Lie 
Groups, Lie Algebras, and Some of Their Applications, John Wiley 1974; Edward Dunne's web site; Coquereaux 
and Jadczyk, Conformal Theories, Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex 
Domains, Reviews in Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web 
as a 1.98 MB pdf file.
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T-Quark Mass and

Hyperfinite II1 von Neumann factor

Frank D. (Tony) Smith, Jr., Cartersville - July-August 2002, August-October 2003 

Abstract:

My theoretical model ( which I call the D4-D5-E6-E7-E8 VoDou Physics Model , because it is based on the Lie 

algebras D4,D5,E6,E7,E8 and on Clifford algebra periodicity related to IFA =VoDou ) meets Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e., 
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is 

possible logically to lay down such strongly determined laws that within these laws only rationally 
completely determined constants occur (not constants, therefore, whose numerical value could be 

changed without destroying the theory). ...".

According to the model, geometry of the Hermitian Symmetric Spaces D5 / D4xU(1) and E6 / D5xU(1) 
and related Shilov Boundaries, along with combinatorial relations, allows the calculation of ratios of 
particle masses:

●     Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)
●     Me = 0.5110 MeV
●     Md = Mu = 312.8 MeV (constituent quark mass)
●     Mmu = 104.8 MeV
●     Ms = 625 MeV (constituent quark mass)
●     Mc = 2.09 GeV (constituent quark mass)
●     Mtau = 1.88 GeV
●     Mb = 5.63 GeV (constituent quark mass)
●     Mt = 130 GeV (constituent Truth Quark mass)

and

●     W+ mass = W- mass = 80.326 GeV
●     Z0 mass = 91.862 GeV
●     Higgs mass = 145.8 GeV
●     weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

as well as ratios of force strength constants:
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●     Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated)
●     electromagnetic fine structure constant = 1/137.03608
●     Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
●     color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives 

❍     color force strength = 0.167 (at 5.3 GeV)
❍     color force strength = 0.121 (at 34 GeV)
❍     color force strength = 0.106 (at 91 GeV)

●     If Nonperturbative QCD and other things are taken into account, then the color force strength = 
0.123 (at 91 GeV)

The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves Feynman's 
mystery (QED, Princeton 1985, 1988, at page 129): "... the inverse of ... about 137.03597 ... [the] square 
[of] ... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it 
was discovered more than fifty years ago, and all good theoretical physicists put this number up on 
their wall and worry about it. ...".

The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by 
February 1984.

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark.

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV.

My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV, 
consistent with the theoretical tree-level calculation.

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra 
which, through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann 
Algebra factor.

Table of Contents: 

●     Truth Quark Experimental Results. 
❍     Truth Quark - Higgs - Vacua Excited States

●     Cl(1,7) Clifford Algebra, 8-Periodicity, and Hyperfinite von Neumann Algebra factor.
●     D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations. 

❍     Higgs Mass and Vacuum Expectation Value.
❍     Force Strengths. 
❍     Weak Bosons and Weinberg Angle. 
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❍     Fermions. 
❍     Kobayashi-Maskawa Parameters. 
❍     Proton-Neutron Mass Difference. 
❍     UCC - DCC Baryon Mass Difference.

●     Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8.

 

Truth Quark Experimental Results. 

 

In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/-
10)(+13/-12) GeV. The data analyzed by CDF included a 26-event histogram for Semileptonic events with 
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W + (3 or more) jets, without b-tags, which is Figure 65 of the report. In the histogram, the green bars are 
in the 140-150 GeV bin, close to the 130 GeV range that is deemed insignificant by Fermilab's analysts, but 
considered by me to represent the Truth quark; the cyan-blue bars represent bins in the 173 GeV range 
containing Semileptonic events interpreted by Fermilab as Truth Quarks; and the magenta bars represent 
bins in the 225 GeV range containing Semileptonic events not considered by Fermilab's analysts or by me 
as corresponding to either 130 GeV or 173 GeV Truth Quarks.

The peak of 8 events in the 140-150 GeV bin, shown in green, were excluded from the analysis by CDF on 
the grounds that (see page 140 of the report) "... the bin with masses between 140 and 150 GeV/c^2 has 
eight events.

We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since 
their width is narrower than expected for a top signal. ...".

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not expect 
to find such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March 1997, D0 
(in hep-ex/9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on data 
including a histogram similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0 report, 
to which I have added colors as described above:
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Some of the D0 histogram events, shown in cyan-blue, are are in the 150-190 GeV range and do support 
the CDF analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF, there is a 
peak of 5 events in the 130-140 GeV bin, shown in green, that were excluded from the analysis by D0. I did 
not see in the D0 report an explicit discussion of the 5-event peak in the 130-140 GeV bin.

Those 130-150 GeV peaks are from untagged semileptonic events. 

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of 
them, so that statistics are not as good.

 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/- 
4.9(syst.) GeV based on events that were either SVX tagged, SVX double tagged, or untagged. However, 
CDF analysis of tagged semileptonic events (14 of them) gave a T-quark Mass of 142 GeV (+33, -14), as 
shown in their Figure 2, which is a plot of events/10 GeV bin vs. Reconstructed Mass in GeV:

D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure 25:
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The figure shows 3 events in the 130-150 GeV range, one event in the 170-180 GeV bin, and one event in 
the 200-210 GeV bin. According to footnote 10 of hep-ex/9801025,

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its 
analysis because it was selected by the dilepton mass analysis. If this event is treated as a l + jets candidate,

it has a fit Chi-squared of 0.92 and fitted Truth Quark mass of 138.7 GeV. 

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous 
type of event, so that statistics are not so good.

 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of 
167.4 +/- 10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events:
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I have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark 
mass greater than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously 
reported result in the dilepton channel ...".

 

The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11 
events, which 11 events are shown on the following histogram:
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I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark 
mass greater than 150 GeV.

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4 
events are shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as 
greater than 160 GeV. This indicates to me that some changes in the analysis have shifted the event mass 
assignments upward by about 10 GeV.

Note second, that the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted from 
the 8-event revised histogram.

 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of 
about 168.4 GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the web 
at http://wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the D0 
analyses. Each of the 6 events has its own characteristics. In this letter I will only discuss one of them, Run 
84676 Event 12814, an electron-muon dilepton event. This figure
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from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino 
weighting algorithm.

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event.

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are 
included by excluding the third (lowest transverse energy) jet.

The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while 

the 2-jet interpretation supports a 130-140 GeV mass analysis that favors my calculated mass of 
about 130 Gev. 

If the ground state of the Truth Quark is at 130 GeV, then what might the peaks at 173 GeV and 225 
GeV represent? Could they be 

Excited States from interactions among Truth Quark - Higgs - Vacua ?

 

 Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138:
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The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < 
phi_vac1 > = 252 GeV ) ground state that is well within the Stability Region below the Triviality Bound 
and above the Vacuum Stability bound for a Standard Model with a high-energy cut-off that goes all the 
way to the Planck energy 10^19 GeV.

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped 
up along the red curve within the Stability Region until it hits the Standard Model Critical Point at the 
magenta dot, where it will be a Standard Model Truth Quark excited state with mass-energy 225 GeV.

Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by 
definition on the Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 
252 GeV ) is no longer stable, and a new vacuum phi_vac2 forms.

In the theoretical model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy 
Standard Model, Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more 
unified structure with a Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford algebra, 
an 8-dimensional Spacetime, and a corresponding high-energy vacuum with < phi_vac2 > = 10^19 GeV = 
Planck energy.
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When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained by 
Froggatt ) so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 GeV 
excited Truth Quark state decays, moving along the blue curve along the Vacuum Stability bound to an 
intermediate excited state at the cyan dot at a Truth Quark mass of 173 GeV.

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck 
energy phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) 
then the cyan dot 173 GeV intermediate excited Truth Quark state decays along the green curve to the more 
stable Truth Quark low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV, 
the green dot.

As a result:

The Truth Quark may provide a Window on the 8th Dimension.

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton 
events, for which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 6 
D0 dilepton events described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-
ex/9808029 have 3 jets, and I will here discuss the kinematics of two of those events to illustrate the above-
described Truth Quark - Higgs - Vacua process. The kinematics of those two events are given in Appendix 
B.2 of the 1997 UC Berkeley PhD thesis of Erich Ward Varnes. (Similar kinematic data are presented in 
D0 August 1998, hep-ex/9808029.) In the Varnes Kinematics tables, there are two numbers for each jet: 
one is energy after CAFIX corrections; and the second (in parentheses) is energy after post-CAFIX 
corrections.

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting 
algorithm,
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has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the 
Standard Model Critical Point Truth Quark excited state at the magenta dot. If only the 2 highest energy 
jets are included ( the dashed line in the graph ), it has energy around 170 GeV, corresponding to the 2-
vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet would 
correspond to the decay down the blue curve along the Vacuum Stability bound. This same event, if 
analyzed usingthe matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an 
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...",

indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state at 
constituent mass of 130 GeV at the green dot.

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the 
neutrino weighting algorithm:
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It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to the 
2-vacuum intermediate excited Truth Quark state at the cyan dot. If only the 2 highest energy jets are 
included ( the dashed line in the graph ), it has energy around 130 GeV, corresponding to the Truth Quark 
low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV at the green dot, and 
the energy of the third jet would correspond to the decay down the green curve.

 

Cl(1,7) Clifford Algebra, 8-Periodicity, and a Real Hyperfinite von Neumann 
Algebra factor.

 

Complex Clifford Periodicity

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

Cl(2;C) = M2(C) = 2x2 complex matrices

spinor representation = 1x2 complex column spinors

Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all 
the tensor products

Cl(2;C) x ...(N times tensor product)... x Cl(2;C)
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By looking at the spinor representation, you see that "the hyperfinite II1 factor is 
the smallest von Neumann algebra containing the creation and annihilation 

operators on a fermionic Fock space of countably infinite dimension."

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 
factor which represents Dirac's electron-positron fermionic Fock space.

 

Now, generalize this to get a representation of ALL the particles and fields of 
physics.

 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the 
completion of the union of all the tensor products

Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

where the Real Clifford Periodicity is

Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

The components of the Real Hyperfinite II1 factor are each

Cl(1,7;R)

[ my convention is (1,7) = (-+++++++) ]

Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure

1 8 28 56 70 56 28 8 1
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D4-D5-E6 Lagrangian Structure. 

Construct the Standard Model plus Gravity Lagrangian of the theoretical model based on the 
structure of the Cl(1,7) Clifford Algebra. Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded 
structure

1 8 28 56 70 56 28 8 1

 

What are the physical interpretations of its representations? 

 

There are two mirror image half-spinors, each of the form of a real (1,7) column 
vector with octonionic structure.

The 1 represents:

the neutrino.

The 7 represent:

the electron; 

the red, blue, and green up quarks;

the red, blue, and green down quarks.

One half-spinor represents first-geneneration fermion particles, and its mirror 
image represents first-generation fermion antiparticles. 

Second and third generation fermions come from dimensional reduction of 
spacetime, so that

●     first generation - octonions
●     second generation - pairs of octonions 
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●     third generation - triples of octonions

 

There is a (1,7)-dimensional vector representation that corresponds to an 8-
dimensional high-energy spacetime with octonionic structure 

that reduces at lower energies to quaternionic structures that are

●     a (1,3)-dimensional physical spacetime [my convention is (1,3)=(-+++)]

●     a (0,4)-dimensional internal symmetry space

  

There is a 28-dimensonal bivector representation that corresponds to the gauge 
symmetry Lie algebra Spin(1,7)

that reduces at lower energies to:

●     a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal 
Lie algebra / Lie group structure leads to gravity by a mechanism similar to 
the MacDowell-Mansouri mechanism;

●     a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is 
represented on the internal symmetry space by the structure SU(3) / 
SU(2)xU(1) = CP2.

  

There is a 1-dimensional scalar representation for the Higgs mechanism.

 

The Cl(1,7) Clifford Algebra structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)
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fit together to form a Lagrangian in 8-dimensional SpaceTime that can be written, prior to dimensional 
reduction, as 

the Integral over 8-dim SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG

where d is the 8-dim covariant derivative 

P is the scalar field 

F is the Spin(8) curvature

S' and S are half-spinor fermion spaces 

D is the 8-dim Dirac operator

GF is the gauge-fixing term

GG is the ghost term

 

As shown in chapter 4 of Gockeler and Schucker, 

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8

where Fh8 is an 8-dimensional Higgs curvature term.

After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4-
dim Spacetime of

(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) =

= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII

where cross-terms are eliminated by antisymmetry 
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of the wedge /\ product 

and 4 denotes 4-dim SpaceTime 

and I denotes 4-dim Internal Symmetry Space 

 

The Internal Symmetry Space terms should be integrated over the 4-dimensional Internal Symmetry Space, 
to get 3 terms. 

The first term is the integral over 4-dim SpaceTime of

Fh44 /\ *Fh44

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the 
integral over 4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force).

  

The third term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of

FhII /\ *FhII

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to 
the Mayer Mechanism developed by Meinhard Mayer, terms of the form

L (PP)^2 - 2 M^2 PP

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-
sign Lamba Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written 
above in the notation used by Kane and Barger and Phillips. Ni, and Ni, Lou, Lu, and Yang, use a different 
notation

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of Ni, and Ni, 
Lou, Lu, and Yang, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma.
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y])

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P 
and *[P,P] = [P,P], then

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 )

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two 
components of the complex doublet scalar field, then

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

which is the Higgs Mechanism potential term.

 

In my notation (and that of Kane and Barger and Phillips), 2 M^2 is the square Mh^2 of the tree-level 
Higgs scalar particle mass.

In my notation (and that of Kane and Barger and Phillips), P is the Higgs scalar field, and its tree-level 
vacuum expectation value is given by

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is set in this 
model as the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will 
be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 
MeV.

The resulting equations, in my notation (and that of Kane and Barger and Phillips), are:

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L

In their notation, Ni, Lou, Lu, and Yang have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-
level value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3.
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By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method, Ni, Lou, Lu, and Yang find that:

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and

the fundamental Higgs scalar field mass scale Pn of Ni, Lou, Lu, and Yang is equivalent to the vacuum 
expectation value v of the Higgs scalar field in my notation and that of Kane and Barger and Phillips, and

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, 
but also can be interpreted as determining the invariant ratio between the mass squares of the Higgs 
mechanism fundamental mass scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and 
since Ln / 3 = Mh^2 / Pn^2 = Mh^2 / v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at 
tree-level

Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3.

 

In the theoretical model, the fundamental mass scale vacuum expectation value v of the Higgs scalar field 
is the fundamental mass parameter that is to be set to define all other masses by the mass ratio formulas of 
the model.

v is set to be 252.514 GeV

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level 
masses will be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and

so that the electron mass will be 0.5110 MeV.

Then, the tree-level mass Mh of the Higgs scalar particle is given by

Mh = v / sqrt(3) = 145.789 GeV

 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum expectation 
value v and a real Higgs field H.

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that
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P3 = (1/sqrt(2)) ( v + H )

where v is the vacuum expectation value and H is the real surviving Higgs field.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the 
theoretical model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV.

Now, to interpret the term

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) = 

= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =

= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )

Disregarding some terms in v and H,

FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2

 

 

The second term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of

Fh4I /\ *Fh4I

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar 
to the Mayer Mechanism, terms of the form

dP dP

where P is the Phi scalar complex doublet term and d is the covariant derivative.
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y])

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4-
dim SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie 
bracket product [X,Y] = 0 so that P([X,Y]) = 0 and therefore

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y)

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the 
scalar Higgs field and dx denotes covariant derivative in the X direction.

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim 
SpaceTime of

 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P = 

= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)

Disregarding some terms in v and H,

Fh4I /\ *Fh4I = (1/8) dH dH

 

Combining the second and third terms, since the first term is merged into the weak force part of the 
Lagrangian:

Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =

= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =

= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )

This is the form of the Higgs Lagrangian in Barger and Phillips for a Higgs scalar particle of mass

Mh = M sqrt(2) = v / sqrt(3)= 145.789 GeV
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To calculate Charge = Amplitude to Emit Gauge Boson and its probability-square, 
Force Strength: 

Three factors determine the probability for emission of
a gauge boson from an origin spacetime vertex to a target vertex:
 
the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume of the spacetime link that is available for the gauge
boson to go through from the origin vertex to the target vertex; and
 
an effective mass factor for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy.
 
In this physics model, force strength probabilities are calculated
in terms of relative volumes of bounded complex homogeneous domains and
their Shilov boundaries.
 
The bounded complex homogeneous domains correspond to
harmonic functions of generalized Laplacians
that determine heat equations, or diffusion equations;
 
while the amplitude to emit gauge bosons in the
HyperDiamond Feynman Checkerboard is a process that
is similar to diffusion, and
therefore also corresponds to a generalized Laplacian.
 
 
In this theoretical  model, all force strengths are 
represented as ratios with respect to the geometric force 
strength of Gravity (that is, the force strength of Gravity 
without using the Effective Mass factor).
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Therefore, the only free charge, or force strength, parameter
is the charge of the Spin(5) gravitons in the

MacDowell-Mansouri formalism of Gravity. Note that

these Spin(5) gravitons are NOT the ordinary spin-2

gravitons of the low-energy region in which we live.

The charge of the Spin(5) gravitons is taken to be unity, 1,
so that its force strength is also unity, 1.
All other force strengths are determined as ratios
with respect to the Spin(5) gravitons and each other.
 
The force strength probability for a gauge boson to
be emitted from an origin spacetime HyperDiamond vertex
and go to a target vertex is the product of three things:
 
the volume Vol(MISforce) of the target Internal Symmetry Space,
that is, the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce )  
of the spacetime link to the target spacetime vertex 
from the origin vertex; and
 
an effective mass factor 1 / Mforce^2 for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy SU(2) or Spin(5) gauge bosons,
but are either massive Weak bosons due to the Higgs mechanism
or effective spin-2 gravitons. For other forces, the
effective mass factor is taken to be unity, 1.
 
Therefore, the force strength of a given force is
 
alphaforce = (1 / Mforce^2 \) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 
where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
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MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
 
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the
target vertex).
 
   
   
The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian             Type       mforce     Qforce 
Group       Symmetric              of 
              Space               Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5          4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3          2       RP^1xS^2 
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U(1)           -                   -            1         - 
 
   
 
The geometric volumes needed for the calculations,

mostly taken from Hua, are
 
 
 
Force       M      Vol(M)         Q        Vol(Q)     D       Vol(D) 
 
gravity    S^4    8pi^2/3     RP^1xS^4    8pi^3/3    IV5     pi^5/2^4 5! 
 
color      CP^2   8pi^2/3        S^5       4pi^3   B^6(ball)  pi^3/6 

 
weak    S^2xS^2    2x4pi     RP^1xS^2      4pi^2     IV3      pi^3/24 
 
e-mag      T^4     4x2pi          -           -       -         - 
 
 
 
Using these numbers, the results of the
calculations are the relative force strengths
at the characteristic energy level of the
generalized Bohr radius of each force:
 
 
 
Gauge     Force    Characteristic     Geometric       Total 
Group                 Energy            Force         Force 
                                       Strength      Strength 
 
Spin(5)  gravity   approx 10^19 GeV       1         GGmproton^2 
                                                 approx 5 x 10^-39 
 
SU(3)     color    approx 245 MeV      0.6286         0.6286 
 
SU(2)      weak    approx 100 GeV      0.2535        GWmproton^2 
                                                 approx 1.05 x 10^-5 
 
U(1)      e-mag     approx 4 KeV     1/137.03608    1/137.03608 
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The force strengths are given at the characteristic
energy levels of their forces, because the force
strengths run with changing energy levels.
 
The effect is particularly pronounced with the color
force.
 
 
The color force strength was calculated using a simple 
perturbative QCD renormalization group equation
at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
Taking other effects, such as Nonperturbative QCD,
into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 

To calculate Weak Boson Masses and Weinberg Angle: 

Denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, corresponding to the massive 
physical weak bosons W+, W-, and Z0. 
   
The triplet  { W+, W-, W0 } 
couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet  { W+, W-, W0 } 
at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.
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The triplet  { W+, W-, Z0 } 
couples directly with the Higgs scalar, 
which carries the Higgs mechanism by 
which the W0 becomes the physical Z0, 
so that the total mass of the triplet  { W+, W-, Z0 } 
is equal to the vacuum expectation value v of
the Higgs scalar field, v = 252.514 GeV.
 
What are individual masses of members
of the triplet { W+, W-, Z0 } ?
 
First, look at the triplet  { W+, W-, W0 } 
which can be represented by the 3-sphere S^3.
 
The Hopf fibration of S^3 as
S^1 --} S^3 --} S^2
gives a decomposition of the W bosons
into the neutral W0 corresponding to S^1 and
the charged pair W+ and W- corresponding
to S^2.
 
 
The mass ratio of the sum of the masses of
W+ and W- to
the mass of W0
should be the volume ratio of
the S^2 in S^3 to
the S^1 in S3.
 
 
The unit sphere S^3 in R^4 is
normalized by 1 / 2.
 
 
The unit sphere S^2 in R^3 is
normalized by 1 / sqrt3.
 
 
The unit sphere S^1 in R^2 is
normalized by 1 / sqrt2.
 
 
The ratio of the sum of the W+ and W- masses to
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the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 
Since the total mass of the triplet  { W+, W-, W0 } 
is 259.031 GeV, the total mass of a T - Tbar pair, 
and the charged weak bosons have equal mass, 
we have
 

mW+ = mW- = 80.326 GeV, 

 
and mW0 = 98.379  GeV.
 
   

Parity Violation, Effective Masses, and Weinberg Angle:

The charged W+/- neutrino-electron interchange
 
must be symmetric with the electron-neutrino interchange,
 
so that the absence of right-handed neutrino particles requires
 
that the charged W+/- SU(2)
weak bosons act only on left-handed electrons.
 
Each gauge boson must act consistently
on the entire Dirac fermion particle sector,
so that the charged W+/- SU(2) weak bosons
act only on left-handed fermions of all types.
 
The neutral W0 weak boson does not interchange Weyl
neutrinos with Dirac fermions, and so is not restricted
to left-handed fermions,
but also has a component that acts on both types of fermions,
both left-handed and right-handed, conserving parity.
 
However, the neutral W0 weak bosons are related to
the charged W+/- weak bosons by custodial SU(2)
symmetry, so that the left-handed component of the
neutral W0 must be equal to the left-handed (entire)
component of the charged W+/-.
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Since the mass of the W0 is greater than the mass
of the W+/-, there remains for the W0 a component
acting on both types of fermions.
 
Therefore the full W0 neutral weak boson interaction
is proportional to
(mW+/-^2 / mW0^2) acting on left-handed fermions
and
 
(1 - (mW+/-^2 / mW0^2)) acting
on both types of fermions.
 
If (1 - (mW+/-2 / mW0^2)) is defined to be
sin(thetaw)^2 and denoted by K, and
 
if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T,
 
then the W0 neutral weak interaction can be written as:
 
W0L = T + K and W0LR = K.
 
 
Since the W0 acts as W0L with respect to the
parity violating SU(2) weak force and
 
as W0LR with respect to the parity conserving U(1)
electromagnetic force of the U(1) subgroup of SU(2),
 
the W0 mass mW0 has two components:
 
the parity violating SU(2) part mW0L that is
equal to mW+/- ; and
 
the parity conserving part mW0LR that acts like a
heavy photon.
 
As mW0 = 98.379 GeV = mW0L + mW0LR, and
 
as mW0L = mW+/- = 80.326  GeV,
 
we have mW0LR = 18.053  GeV.
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Denote by *alphaE = *e^2 the force
strength of the weak parity conserving U(1)
electromagnetic type force that acts through the
U(1) subgroup of SU(2).
 
 
The electromagnetic force strength
alphaE = e^2 = 1 / 137.03608 was calculated
in Chapter 8 using
the volume V(S^1) of an S^1 in R^2,
normalized by 1 / \qrt2.
 
 
The *alphaE force is part of the SU(2) weak
force whose strength alphaW = w^2 was calculated
in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
normalized by 1 / sqrt3.
 
 
Also, the electromagnetic force strength alphaE = e^2
was calculated in Chapter 8 using a
4-dimensional spacetime with global structure of
the 4-torus T^4 made up of four S^1 1-spheres,
 
 
while the SU(2) weak force strength
alphaW = w^2 was calculated in Chapter 8
using two 2-spheres S^2 x S^2,
each of which contains one 1-sphere of
the *alphaE force.
 
 
Therefore
*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 
*e = e / (4th root of 6) = e / 1.565 , and
 
 
the mass mW0LR must be reduced to an effective value
 
 
mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
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for the *alphaE force to act like
an electromagnetic force in the 4-dimensional
spacetime HyperDiamond Feynman Checkerboard model:
 
 
*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 
 
where the physical effective neutral weak boson is
denoted by Z0.
 
 
Therefore, the correct HyperDiamond Feynman Checkerboard values for
weak boson masses and the Weinberg angle thetaW are:

mW+ = mW- = 80.326 GeV; 

mZ0 = 80.326 + 11.536 = 91.862 GeV; 

Sin(thetaW)^2 = 1 - (mW+/- / mZ0)^2 =

= 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

 

Radiative corrections are not taken into account here,
and may change these tree-level values somewhat.
 

To calculate Fermion Masses: 

Constituent Quark Masses:  

To do calculations in theories such as 
Perturbative QCD and Chiral Perturbation Theory, 
you need to use effective quark masses that 
are called current masses.  Current quark masses are different 
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from the Pre-Quantum constituent quark masses of our model. 
The current mass of a quark is defined in this model as 
the difference between 
the constituent mass of the quark 
and 
the density of the lowest-energy sea of virtual gluons, 
quarks, and antiquarks, or 312.75 MeV.  
 

The fundamental correctness of the Constituent Quark Mass and the effectiveness of the NonRelativistic 
Quark Model of hadrons can be explained by Bohm's quantum theory applied to a fermion confined in a 
box, in which the fermion is at rest because its kinetic energy is transformed into PSI-field potential energy. 
Since that aspect of Bohm's quantum theory is not a property of most other formulations of quantum 
theory, the effectiveness of the NonRelativistic Quark Model confirms Bohm's quantum theory as opposed 
to those others.

 

Fermion Mass Calculations:

First generation fermion particles are also represented
by octonions as follows:
    
 
 
  Octonion                  Fermion  
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
 
     E                      electron 
 
     I                  red  down  quark 
     J                green  down  quark 
     K                 blue  down  quark 
    
 
 
First generation fermion antiparticles are represented
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by octonions in a similiar way.
 
Second generation fermion particles and antiparticles
are represented by pairs of octonions.
 
Third generation fermion particles and antiparticles
are represented by triples of octonions.
 
There are no higher generations of fermions than the Third.
 
This can be seen  geometrically as a consequence of the fact 
that
if you reduce the original 8-dimensional spacetime
into associative 4-dimensional physical spacetime
and coassociative 4-dimensional Internal Symmetry Space 
then 
if you look in the original 8-dimensional spacetime
at a fermion (First-generation represented by a single octonion)
propagating from one vertex to another 
there are only 4 possibilities for the same propagation
after dimensional reduction:
 
   
1 - the origin o and target x vertices are both
in the associative 4-dimensional physical spacetime 
   
4-dim Internal Symmetry Space   --------------
   
   
4-dim Physical SpaceTime        ---o------x---
   
   in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion represented
by a single octonion o
    
   
2 - the origin vertex o is in the associative spacetime 
and the target vertex * in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ----------*---
                                     
   
4-dim Physical SpaceTime        ---o----------
   
   in which case there must be a new link from
the original target vertex * in the Internal Symmetry Space
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to a new target vertex x in the associative spacetime 
   
4-dim Internal Symmetry Space   ----------*---
   
   
4-dim Physical SpaceTime        ---o------x---
   
   and a second octonion can be introduced at the original
target vertex in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions o and * 
and therefore as a SECOND generation fermion 
   
 
   
3 - the target vertex x is in the associative spacetime 
and the origin vertex o in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ----------x---
   
   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex * in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ---O------x---
   
   so that a second octonion can be introduced at the new
origin vertex O in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions O and o 
and therefore as a SECOND generation fermion 
   
   
and
 
   
4 - both the origin vertex o and the target vertex * 
are in the Internal Symmetry Space,
   
4-dim Internal Symmetry Space   ---o------*---
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4-dim Physical SpaceTime        --------------
   
   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex O in the associative spacetime,
and a second new link from the original target vertex * 
in the Internal Symmetry Space to a new target vertex x
in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        ---O------x---
   
   so that a second octonion can be introduced at the new
origin vertex O in connection with the first new link,
and a third octonion can be introduced at the original
target vertex * in connection with the second new link,
so that the fermion can be regarded after dimensional reduction
as a triple of octonions O and o and * 
and therefore as a THIRD generation fermion.
 
As there are no more possibilities, there are no more generations, 
and we have: 
 
 
The first generation fermions
correspond to octonions   O 
 
and second generation fermions
correspond to pairs of octonions   O x  O 
 
and third generation fermions
correspond to triples of octonions   O x  O x  O
 
 
To calculate the fermion masses in the model,
the volume of a compact manifold representing the
spinor fermions S8+ is used.
It is the parallelizable manifold S^7 x RP^1.
 
 
Also, since gravitation is coupled to mass,
the infinitesimal generators of the MacDowell-Mansouri
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gravitation group, Spin(0,5), are relevant.
 
 
The calculated quark masses are constituent masses, 
not current masses.
 

 

Fermion masses are calculated as a product of four factors:

 

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of 
the half-spinor fermion particle manifold S^7 x RP^1 
that is related to the fermion particle 
by photon, weak boson, and gluon interactions.
 
 
N(Graviton) is the number of types of Spin(0,5) graviton 
related to the fermion. 
The 10 gravitons correspond to 
the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 
2 of them are in the Cartan subalgebra.
 
6 of them carry color charge, 
and may therefore be considered as corresponding to quarks.
 
The remaining 2 carry no color charge, 
but may carry electric charge 
and so may be considered as corresponding to electrons.
 
One graviton takes the electron into itself, 
and the other can only take the first-generation electron 
into the massless electron neutrino.
 
Therefore only one graviton should correspond to the mass
of the first-generation electron.
 
The graviton number ratio of the down quark to the
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first-generation electron is therefore 6/1 = 6.
 
 
N(octonion) is an octonion number factor relating up-type quark
masses to down-type quark masses in each generation.
 
 
Sym is an internal symmetry factor, relating 2nd and 3rd
generation massive leptons to first generation fermions.
It is not used in first-generation calculations.

   
The ratio of the down quark constituent mass to the electron mass
is then calculated as follows:
 
Consider the electron, e.
 
By photon, weak boson, and gluon interactions,
e can only be taken into 1, the massless neutrino.
 
The electron and neutrino, or their antiparticles,
cannot be combined to produce any of the
massive up or down quarks.
 
The neutrino, being massless at tree level,
does not add anything to the mass formula for the electron.
 
Since the electron cannot be related to any other massive Dirac
fermion, its volume V(Qelectron) is taken to be 1.
 
 
Next consider a red down quark I.
 
By gluon interactions, 
I can be taken into J and K,
the blue and green down quarks.
 
By also using weak boson interactions, 
it can be taken into i, j, and k, 
the red, blue, and green up quarks.
 
Given the up and down quarks, 
pions can be formed from quark-antiquark pairs, 
and the pions can decay 
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to produce electrons and neutrinos.
 
Therefore the red down quark (similarly, any down quark)
is related to any part of S^7 x RP^1,
the compact manifold corresponding to
 
{ 1, i, j, k, I, J, K, E }
 
and therefore a down quark should have a spinor manifold
volume factor V(Qdown quark) of the volume of
S^7 x RP^1.
 
The ratio of the down quark spinor manifold volume factor to
the electron spinor manifold volume factor is just
 
V(Qdown quark) / V(Qelectron) = V(S^7x  RP^1)/1 = pi^5 / 3.
 
 
Since the first generation graviton factor is 6,
 

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k,
which are 
the octonion transforms under E of I, J, and K 
of the down quarks, 
the up quarks and down quarks
have the same constituent mass mu = md.
 
 
Antiparticles have the same mass as the corresponding
particles.
 
 
Since the model only gives ratios of massses,
the mass scale is fixed so that the electron mass 

me = 0.5110 MeV.

Then, the constituent mass of the down quark is

md = 312.75 MeV, and
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the constituent mass for the up quark is

mu = 312.75 MeV.

These results when added up give a total mass of
first generation fermion particles:

Sigmaf1 = 1.877 GeV

As the proton mass is taken to be the sum of the constituent

masses of its constituent quarks
 

mproton = mu + mu + md = 938.25 MeV

The theoretical calculation is close to
the experimental value of 938.27 MeV.
 
 
   
The third generation fermion particles correspond to triples of
octonions. There are 8^3 = 512 such triples.
 
 
The triple { 1,1,1 } corresponds to the tau-neutrino.
 
 
The other 7 triples involving only 1 and E correspond
to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
 
The symmetry of the 7 tauon triples is the same 
as the symmetry of 
the 3 down quarks, the 3 up quarks, and the electron,
so the tauon mass should be 
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the same as 
the sum of the masses of 
the first generation massive fermion particles.
 
 

Therefore the tauon mass is 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum 
of first generation fermion masses, all of which are 
valid at the energy level of about 1 GeV.  
 
However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized 
from the energy level of 1 GeV (where the mass is 1.88 GeV) 
to the energy level of 2 GeV.  
Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent, 
the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 

a Tauon mass of 1.777 GeV.  
 
   

Note that all triples corresponding to the
tau and the tau-neutrino are colorless.
 
 
 
The beauty quark corresponds to 21 triples.
 
They are triples of the same form as the 7 tauon triples,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
 
 
The seven triples of the red beauty quark correspond
to the seven triples of the tauon,
except that the beauty quark interacts with 6 Spin(0,5)
gravitons while the tauon interacts with only two.
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The beauty quark constituent mass should be the tauon mass times the
third generation graviton factor 6/2 = 3, so the B-quark mass is
 

mb = 5.63111 GeV.

 
The calculated Beauty Quark mass of 5.63 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Beauty Quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 

a lattice gauge theory Beauty Quark pole mass as 5.0 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 5 GeV is about 0.22. 
Using alpha_s (5 GeV) = 0.22, 
a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 
If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 
   DELPHI at LEP has observed the Beauty Quark 

and found a 90 GeV MSbar mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).  
 
 
Note that the theoretical model calculated mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV. 
However, 
the theoretical model calculated value of 

the color force strength constant alpha_s at 
about 5 GeV is about 0.166, 
while 
the conventional value of 
the color force strength constant alpha_s at 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (42 of 65) [3/10/2003 12:48:33 AM]

http://pdg.lbl.gov/
http://xxx.lanl.gov/abs/hep-ex/9708030
http://www.innerx.net/personal/tsmith/HDFCmodel.html


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

about 5 GeV is about 0.216, 
and 
the theoretical model calculated value of 

the color force strength constant alpha_s at 
about 90 GeV is about 0.106, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.118.   
   
The theoretical model calculations gives 
a Beauty Quark pole mass (5.3 GeV) 
that is about 6 percent higher 
than the conventional Beauty Quark pole mass (5.0 GeV), 
and 
a color force strength alpha_s at 5 GeV (0.166) such that 
1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 
 
   

Note particularly that triples of the type { 1, I, J },
{ I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
 
 
The truth quark corresponds to the remaining 483 triples, so the
constituent mass of the red truth quark is 161/7 = 23 times the
red beauty quark mass, and the red T-quark mass is
 

mt = 129.5155 GeV

The blue and green truth quarks are defined similarly.
 
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the 
Higgs scalar field vacuum expectation value v = 252.514 GeV),  
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the HyperDiamond Feynman
Checkerboard model.
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The tree level T-quark constituent mass rounds off to 130 GeV.
 
 
These results when added up give a total mass of
third generation fermion particles:
 

Sigmaf3 = 1,629 GeV

The second generation fermion calculations are:

 
The second generation fermion particles correspond
to pairs of octonions.
 
There are 8^2 = 64 such pairs.
 
The pair { 1,1 } corresponds to the mu-neutrino.
 
the pairs { 1, E }, { E, 1 }, and
{ E, E } correspond to the muon.
 
Compare the symmetries of the muon pairs to the symmetries
of the first generation fermion particles.
 
The pair { E, E } should correspond
to the E electron.
 
The other two muon pairs have a symmetry group S2,
which is 1/3 the size of the color symmetry group S3
which gives the up and down quarks their mass of 312.75 MeV.
 
 
Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass,
which is 1/3 of the up or down quark mass.
 
 

Therefore, mmu = 104.76 MeV.
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According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass 
is about 105.66 MeV.

Note that all pairs corresponding to
the muon and the mu-neutrino are colorless.
 
 
   
The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and I, J, or K.
 
 
The red strange quark is defined as the thrge pairs
1 and I, because I is the red down quark.
 
Its mass should be the sum of two parts:
the { I, I } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.
 
 
Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that
may carry electric charge, into massive particles.
 
 
Therefore the graviton factor for the second and
 
third generations is 6/2 = 3.
 
 
Therefore the symmetry part of the muon mass times
the graviton factor 3 is 312.75 MeV, 
and
the red strange quark constituent mass 
is

ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the
three pairs involving J,
the green strange quarks correspond to the
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three pairs involving K,
and their masses are determined similarly.
 
 
The charm quark corresponds to the other 51 pairs.
Therefore, the mass of the red charm quark should
be the sum of two parts:
 
 
the { i, i }, red up quark mass, 312.75 MeV; and
 
 
the product of the symmetry part of the strange quark
mass, 312.75 MeV, and
 
 
the charm to strange octonion number factor 51/9,
which product is 1,772.25 MeV.
 
 
Therefore the red charm quark constituent mass 
is

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

 
The blue and green charm quarks are defined similarly,
and their masses are calculated similarly.
 
 
The calculated Charm Quark mass of 2.09 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Charm Quark mass of 2.09 GeV 
corresponds to a conventional pole mass of 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 

a range for the Charm Quark pole mass from 1.2 to 1.9 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 2 GeV is about 0.39, 
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which is somewhat lower than the teoretical model value. 

Using alpha_s (2 GeV) = 0.39, 
a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
evaluated at about 2 GeV. 
   
 
These results when added up give a total mass of
second generation fermion particles:
 

Sigmaf2 = 32.9 GeV

 

  

To calculate Kobayashi-Maskawa Parameters: 

The Kobayashi-Maskawa parameters are determined in terms of 
the sum of the masses of the 30 first-generation 
fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 
and 
the similar sums for second-generation and third-generation fermions, 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 

The reason for using sums of all fermion masses 
(rather than sums of quark masses only) is that 
all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to
calculate Kobayashi-Maskawa parameters:
 
phase angle d13 = 1 radian ( unit length on a phase circumference )  
 
sin(alpha) = s12 =  
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
           = 0.222198  
 
sin(beta) = s13 = 
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= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
          = 0.004608
 
sin(*gamma) = 
= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2])  
 
sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
           = 0.04234886
 
The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
an s23 transition is to the second generation and 
not all the way to the first generation, 
so that the end product of an s23 transition has a 
greater available energy than s12 or s13 transitions 
by a factor of Smf2 / Smf1 . 
Since the width of a transition is proportional to 
the square of the modulus of the relevant KM entry and 
the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1 
the effective magnitude of the s23 terms in the KM entries 
is increased by the factor sqrt( Smf2 /Smf1 ) .

 
The Chau-Keung parameterization is used, 

as it allows the K-M matrix to be represented as 
the product of the following three 3x3 matrices:  
 

 
           1               0                 0
 
           0           cos(gamma)        sin(gamma)   
 
           0          -sin(gamma)        cos(gamma)
 

       cos(beta)           0        sin(beta)exp(-i d13)   
 
           0               1                 0   
 
 -sin(beta)exp(i d13)  0             cos(beta)   
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       cos(alpha)      sin(alpha)            0   
 
      -sin(alpha)      cos(alpha)            0   
 
           0               0                 1   
 

 
The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:
 
 
      d                    s                   b
 
u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
The matrix is labelled by either 
(u c t) input  and  (d s b)  output,  
or, as above, 
(d s b) input  and  (u c t)  output. 
 
 
 
For Z0 neutral weak boson processes, which are suppressed 
by the GIM mechanism of cancellation of virtual subprocesses, 
the matrix is labelled by either 
(u c t) input  and  (u'c't')  output,  
or, as below, 
(d s b) input  and  (d's'b')  output: 
 
 
         d                    s                   b
 
d'  0.975                0.222               0.00249 -0.00388i 
 
s' -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
b'  0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
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Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing. 

According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of 
Particle Physics:

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three 
generations, the 90% confidence limits on the magnitude of the elements of the complete matrix are

         d                    s                   b
 
u    0.9741 to 0.9756     0.219 to 0.226      0.00425 to 0.0048
 
c    0.219 to 0.226       0.9732 to 0.9748    0.038 to 0.044 
 
t    0.004 to 0.014       0.037 to 0.044      0.9990 to 0.9993 

... The constraints of unitarity connect different elements, so choosing a specific value for one element 
restricts the range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values 
generally breaking CP invariance for the weak interactions. ... Using tree-level processes as constraints 
only, the matrix elements ...[ of the 90% confidence limit shown above ]... correspond to values of the sines 
of the angles of s12 = 0.2229 +/- 0.0022, s23 = 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use 
the loop-level processes discussed below as additional constraints, the sines of the angles remain 
unaffected, and the CKM phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle 
...

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or 
differences of rates are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. 
This is just twice the area of the unitarity triangle. ... All processes can be quantitatively understood by one 
value of the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit 
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is consistent with the value from the CP-asymmetry measurements of 26 +/- 4 degrees. The invariant 
measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ... From a combined fit using the direct 
measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 
+/- 0.0004 ... Constraints... on the position of the apex of the unitarity triangle following from | Vub | , B 
mixing, epsilon, and sin2beta. ...

... A possible unitarity triangle is shown with the apex in the preferred region. ...".

 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the 
Kobayashi-Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM 
matrix provides a consistent picture of all the measured flavor and CP violating processes. ... There is no 
signal of new flavor physics. ... Very likely, the KM mechanism is the dominant source of CP violation in 
flavor changing processes. ... The result is consistent with the SM predictions. ...".

  

Proton-Neutron Mass Difference: 

 

According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
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and the experimental value of the proton is 938.27231(28) Mev. 
 
The neutron-proton mass difference 1.3 Mev is due to 
the fact that the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.
 
   The magnitude of the electromagnetic energy difference 
mN - mP is about 1 Mev, 
but the sign is wrong:  mN - mP = -1 Mev, 
   and 
the proton's electromagnetic mass is greater than the neutron's.   
 
The difference in energy between the bound states, neutron and proton, 
is not due to a difference between 
the Pre-Quantum constituent masses of the up quark and the down quark, 
calculated in the theory to be equal.  
 
It is due to the difference between the Quantum color force 
interactions of the up and down constituent valence quarks 
with the gluons and virtual sea quarks in the neutron and the proton.  
 
An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places 
with a 625 Mev strange sea quark.  
 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =
 
=   312  x  0.25   x  0.253  x  0.22   Mev   =   4.3 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 4.3 = 317.05 MeV.  
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Similarly, 
the up quark Quantum color force mass increase is about  
 
(mc - mu)  (mu/mc)^2  a(w)  |V(uc)|  =
 
=  1777  x  0.022  x  0.253  x  0.22   Mev   =   2.2 Mev, 
 
(where 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm) 
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 2.2 = 314.95 MeV.  
 
 
   The Quantum color force Neutron-Proton mass difference is 
 
mN - mP = Qmd - Qmu  =  317.05 Mev - 314.95 Mev = 2.1 Mev.
 
 
Since the electromagnetic Neutron-Proton mass difference is 
 
roughly mN - mP = -1 MeV
 
the total theoretical Neutron-Proton mass difference is 
    

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev, 

an estimate that is fairly close 
to the experimental value of 1.3 Mev. 
 
 
Note that in the equation 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =   4.3 Mev 
 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed 
by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process. 
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Note also that the K-M mixing parameter |Vds| is linear.  
Mixing (such as between a down quark and a strange quark) 
is a two-step process, 
that goes approximately as the square of |Vds|: 
First 
the down quark changes to a virtual strange quark, 
producing one factor of |Vds|. 
Then, second,
the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately 
equal to |Vds|. 
 
Only the first step (one factor of |Vds|) appears in the 
Quantum mass formula used to determine the neutron mass. 
If you measure the mass of a neutron,
that measurement includes a sum over a lot of histories
of the valence quarks inside the neutron.
In some of those histories, in my view,
you will "see" some of the two valence down quarks
in a virtual transition state that is at a time
after the first action, or change from down to strange,
and
before the second action, or change back.
Therefore, you should take into account
those histories in the sum in which you see a strange valence quark,
and you get the linear factor |Vds| in the above equation. 
 
 
Note also that 
if there were no second generation fermions, 
or 
if the second generation quarks had equal masses, 
then 
the proton would be heavier than the neutron 
(due to the electromagnetic difference) 
and 
the hydrogen atom would decay into a neutron, 
and 
there would be no stable atoms in our world.  

 

In this model, protons decay by virtual Black Holes over 10^64 years, according to by Hawking and his 
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students who have studied the physical consequences of creation of virtual pairs of Planck-energy Black 
Holes.

 

  

UCC - DCC Baryon Mass Difference:

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second 
generation ] flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together 
to form baryons ... Protons, for example, consist of two up quarks and one down quark (u-u-d), and 
neutrons have a u-d-d quark content. Some combinations exist in two different spin configurations, and the 
SELEX collaboration believes it has identified both spin levels of the u-c-c baryon. ... Physicists expect the 
mass difference between u-c-c and d-c-c baryons to be comparable to the difference in proton (u-u-d) and 
neutron (u-d-d) mass, since this particle pair is also related by the replacement of an up by a down quark. 
The proton-neutron mass splitting, however, is sixty times smaller than the mass difference between 
the Xi_cc candidates observed by the SELEX collaboration. ...

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of 
doubly charmed baryons seen in their experiment. As a matter of fact, most scientists believed that the 
SELEX collaboration wouldn't see any of these particles. ...".

 

An up valence quark, constituent mass 313 Mev, 
can swap places with a 2.09 Gev charm sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (mc - mu)    a(w)    |Vds|         =
 
=   1,777  x  0.253  x  0.22   Mev   =   98.9 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm)
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (55 of 65) [3/10/2003 12:48:33 AM]

http://xxx.lanl.gov/abs/hep-th/9510029
http://www.innerx.net/personal/tsmith/simph.html#HAWBH
http://www.innerx.net/personal/tsmith/simph.html#HAWBH
http://www.fnal.gov/pub/ferminews/ferminews02-06-14/selex.html


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

                      Qmu = 312.75 + 98.9 = 411.65 MeV.  
   
   
A 313 Mev down valence quark can swap places 
with a 625 Mev strange sea quark.  
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (ms - md)  a(w)    |Vds|         =
 
=   312  x  0.253  x  0.22   Mev   =   17.37 Mev, 
   
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 17.37 = 330.12 MeV.  
   

Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at 
least enough energy to produce a charm quark, so that in the above equations there is no mass-ratio-squared 
suppression factor such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the neutron-
proton mass difference for which the ambient sea of quark-antiquark pairs has very little energy since the 
proton is almost stable and the neutron-proton mass difference is, according to experiment, only about 1.3 
MeV.

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only 
on the order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the 
calculation of the neutron-proton mass difference.

The Quantum color force ucc - dcc mass difference is 
 

mucc - mdcc = Qmu - Qmd = 411.65 MeV - 330.12 MeV = 81.53 MeV

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the theoretically 
calculated

ucc - dcc mass difference is about 81.53 / 1.3 = 62.7 times the experimental value of 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (56 of 65) [3/10/2003 12:48:33 AM]



Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

the neutron-proton mass difference, 

which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... 
is sixty times smaller than the mass difference between the Xi_cc candidates ...". 

 

  

Root Vector Geometry of Fermions, Spacetime, Gauge Bosons, and D4-D5-E6-E7-
E8.  

 

The 8 first-generation fermion particles can be represented as 8 vertices of a 24-cell

The 8 dimensions of unreduced spacetime (which reduces to 4-dimensional physical spacetime plus 4-
dimensional internal Symmetry Space) can be represented as another 8 vertices of the 24-cell
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The third set of 8 vertices of the 24-cell then represents the 8 first-generation fermion particles, so that the 
entire 24-cell representation looks like

Note that the three sets of 8 vertices correspond to the two half-spinor and the vector representations of the 
D4 Lie Algebra are related by triality.

These relationships can also be viewed from the perspective of the Cl(1,7) Clifford Algebra 
structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)

As to the 28-dimensional adjoint representation, 24 of the 28 gauge boson D4 generators can be represented 
by the vertices of a dual 24-cell:

Note that the 24 + 24 = 48 vertices of the two dual 24-cells are 48 of the 72 root vector vertices of the E6 
Lie algebra, and correspond to the 48 root vector vertices of the F4 subalgebra of E6:

The 24 adjoint gauge boson vertices correspond to the 24 root vector vertices of the D4 
subalgebra of E6; 
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When the 8 vector spacetime vertices are added, you get the 32 root vector vertices of the B4 
subalgebra of E6;

When the 8+8 = 16 spinor vertices are added, you get the 48 root vector vertices of the F4 
subalgebra of E6.

Here is how the 24 adjoint gauge boson vertices break down after dimensional reduction to form U(2,2) for 
gravity plus SU(3)xSU(2)xU(1) for the Standard Model:

12 of the 24 vertices correspond to the 12 vertices of the cuboctahedron

that is the root vector polytope of the A3 = D3 Lie Algebra SU(2,2) = Spin(2,4) of the 4-dimensional 
Conformal Group. Then add the 4 D4 Cartan subalgebra generators to get the 12+4 = 16-dimensional Lie 
Algebra SU(2,2)xU(1) = Spin(2,4)xU(1) = U(2,2) that, by a generalization of the MacDowell-Mansouri 
mechanism, produces Gravity and the Higgs mechanism, and

12 vertices of the 24 adjoint gauge boson vertices, plus the 4 D4 Cartan Subalgebra 
generators, represent the 16-dimensional U(2,2) for construction of Gravity plus 

Higgs. 

That leaves 24-12 = 12 remaining vertices
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4 of which lie on a common line

and represent the generators of the 4-dimensional Lie Algebra U(2) = SU(2)xU(1).

The remaining 8 vertices

form a cube that can be labelled

   tb----xb   
   |\   | \  
   | zb----yb
   | |  |  | 
  yr-|--zr | 
    \|    \| 
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     xr----tr
 

Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to 
the tb-tr axis, giving the diagram

           yb       
                   

    xb           zb
                   

         tb tr     
                   

    zr           xr
                   

           yr      
 

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of 
SU(3), Therefore:

the 12 remaining vertices of the 24 adjoint gauge boson vertices represent the 
Standard Model Gauge Group SU(3xSU(2xU(1), 

 

 

There is a nice geometric way to see the structures of D4-D5-E6-E7-E8 Lie 
Algebras: 
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Floating above the Penrose-tiled plane in the above image (adapted from Quasitiler) are, going from left to 
right:

●     4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 
Lie algebra;

●     two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 
8+8 = 16 vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45-
dimensional D5 Lie algebra;

●     5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half 
below the 40 D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make 
up the 72 root vectors of the 72+6 = 78-dimensional E6 Lie algebra;

●     two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 
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E6 root vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root 
vectors of the 126+7 = 133-dimensional E7 Lie algebra; and

●     two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 
E7 root vectors, and two polar points also lying above and below the 126 E7 root vectors, 
whose56+56+1+1 = 114 vertices add to the 126 E7 root vectors to make up the 240 root vectors of 
the 240+8 = 248-dimensional E8 Lie algebra. 

 

E6 is an exceptional simple graded Lie algebra of the second kind: 

E6 = g = g-2 + g-1 + g0 + g1 + g2

g0 = so(1,7) + R + iR

dim g-1 = 16

dim g-2 = 8

This gives real Shilov boundary geometry of S1xS7 for (1,7)-dimensional high-energy spacetime 
representation and for the first generation half-spinor fermion representations, which is the local structure 

needed for a local Lagrangian and calculation of ratios of particle masses and force strengths.

 

Geometric Structure of NonLocal Quantum Theory is given by E6, E7, and E8: 

●     26-dim String Theory with Jordan Algebra structure J3(O)o and Lie Algebra structure E6 / F4 
describes Generalized Bohm Quantum Theory with NonLinear Back-Reaction.

●     27-dim M-theory with Jordan Algebra structures J3(O) and J4(Q)o and Lie Algebra structure E7 / 
E6xU(1) describes Timelike Branes in the MacroSpace of Many-Worlds.

●     28-dim F-theory with Jordan Algebra structure J4(Q) and Lie Algebra structure E8 / E7xSU(2) 
describes Spacelike Branes in the MacroSpace of Many-Worlds.

  

References:

The theoretical physics model described in this paper is not only based on the Lie Algebras D4, D5, E6, E7, 
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and E8, but also on the 256-dimensional Clifford Algebra Cl(1,7), whose 256 dimensions correspond to the 
256 Odu of IFA, also known as Vodou. Therefore, the name that I prefer for this theoretical physics model 
is

the D4-D5-E6-E7-E8 VoDou Physics Model. 

Many details and references can be found on my home page on the web at URL

http://www.innerx.net/personal/tsmith/TShome.html

and on pages linked therefrom.
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Particle Properties from the Particle Data Group at LBL

Quasitiler - The Penrose Tiling and 5-dim HyperCube in the image at the top of this page is from a web 
page of Alex Feingold. Unfortunately, the link to Quasitiler at the Geometry Center of the University of 
Minnesota is no longer good, because not only was the URL http://freeabel.geom.umn.edu/ changed to 
http://www.geom.umn.edu/ some time ago, but now the Geometry Center has gone away (NSF funds were 
cut off). Some of its pages live on in google cache, such as 
http://www.google.com/search?q=cache:s_WVB9Mv-4MC:www.geom.umn.edu/closed.html+&hl=en , but 
I don't know how to access all of them, and I feel that the loss of the Geometry Center is a loss to all of us 
who use the web.

Encyclopedic Dictionary of Mathematics, second edition, MIT Press 1993; Hua, Harmonic Analysis of 
Functions of Several Complex Variables in the Classical Domains, Am. Math. Soc. 1979; Helgason, 
Differential Geometry, Lie Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and 
Geometric Analysis, Academic 1984; Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, 
Geometry of Lie Groups, Kluwer 1997; Gilmore, Lie Groups, Lie Algebras, and Some of Their 
Applications, John Wiley 1974; Edward Dunne's web site; Coquereaux and Jadczyk, Conformal Theories, 
Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains, Reviews in 
Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB 
pdf file.
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CERN CDS preprint EXT-2003-087 and v3 of arXiv physics/0207095

T-Quark Mass and

Hyperfinite II1 von Neumann factor

Frank D. (Tony) Smith, Jr., Cartersville - July-August 2002, August-October 2003 

Abstract:

My theoretical model ( which I call the D4-D5-E6-E7-E8 VoDou Physics Model , because it is based on the Lie 

algebras D4,D5,E6,E7,E8 and on Clifford algebra periodicity related to IFA =VoDou ) meets Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the simplicity, i.e., 
intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is 

possible logically to lay down such strongly determined laws that within these laws only rationally 
completely determined constants occur (not constants, therefore, whose numerical value could be 

changed without destroying the theory). ...".

According to the model, geometry of the Hermitian Symmetric Spaces D5 / D4xU(1) and E6 / D5xU(1) 
and related Shilov Boundaries, along with combinatorial relations, allows the calculation of ratios of 
particle masses:

●     Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)
●     Me = 0.5110 MeV
●     Md = Mu = 312.8 MeV (constituent quark mass)
●     Mmu = 104.8 MeV
●     Ms = 625 MeV (constituent quark mass)
●     Mc = 2.09 GeV (constituent quark mass)
●     Mtau = 1.88 GeV
●     Mb = 5.63 GeV (constituent quark mass)
●     Mt = 130 GeV (constituent Truth Quark mass)

and

●     W+ mass = W- mass = 80.326 GeV
●     Z0 mass = 91.862 GeV
●     Higgs mass = 145.8 GeV
●     weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

as well as ratios of force strength constants:
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●     Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are calculated)
●     electromagnetic fine structure constant = 1/137.03608
●     Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
●     color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives 

❍     color force strength = 0.167 (at 5.3 GeV)
❍     color force strength = 0.121 (at 34 GeV)
❍     color force strength = 0.106 (at 91 GeV)

●     If Nonperturbative QCD and other things are taken into account, then the color force strength = 
0.123 (at 91 GeV)

The theoretical calculated electromagnetic fine structure constant = 1/137.03608 solves Feynman's 
mystery (QED, Princeton 1985, 1988, at page 129): "... the inverse of ... about 137.03597 ... [the] square 
[of] ... the amplitude for a real electron to emit or absorb a real photon ... has been a mystery ever since it 
was discovered more than fifty years ago, and all good theoretical physicists put this number up on 
their wall and worry about it. ...".

The Truth Quark constituent mass (tree-level) calculation of about 130 GeV had been made by 
February 1984.

About 10 years later, in April 1994, Fermilab officially announced observation of the Truth Quark.

Fermilab's analysis of the events gives a T-quark mass of about 170 GeV.

My independent analysis of the same Fermilab events gives a Truth Quark mass of about 130 GeV, 
consistent with the theoretical tree-level calculation.

The local Lagrangian of the theoretical model is based on the structure of the real Cl(1,7) Clifford algebra 
which, through 8-fold periodicity, might be used to construct a Generalized Hyperfinite II1 von Neumann 
Algebra factor.

Table of Contents: 

●     Truth Quark Experimental Results. 
❍     Truth Quark - Higgs - Vacua Excited States

●     Cl(1,7) Clifford Algebra, 8-Periodicity, and Hyperfinite von Neumann Algebra factor.
●     D4-D5-E6 Lagrangian Structure and Particle Mass and Force Strength Calculations. 

❍     Higgs Mass and Vacuum Expectation Value.
❍     Force Strengths. 
❍     Weak Bosons and Weinberg Angle. 
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❍     Fermions. 
❍     Kobayashi-Maskawa Parameters. 
❍     Proton-Neutron Mass Difference. 
❍     UCC - DCC Baryon Mass Difference.

●     Root Vector Geometry of Fermions, SpaceTime, Gauge Bosons, and D4-D5-E6-E7-E8.

 

Truth Quark Experimental Results. 

 

In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/-
10)(+13/-12) GeV. The data analyzed by CDF included a 26-event histogram for Semileptonic events with 
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W + (3 or more) jets, without b-tags, which is Figure 65 of the report. In the histogram, the green bars are 
in the 140-150 GeV bin, close to the 130 GeV range that is deemed insignificant by Fermilab's analysts, but 
considered by me to represent the Truth quark; the cyan-blue bars represent bins in the 173 GeV range 
containing Semileptonic events interpreted by Fermilab as Truth Quarks; and the magenta bars represent 
bins in the 225 GeV range containing Semileptonic events not considered by Fermilab's analysts or by me 
as corresponding to either 130 GeV or 173 GeV Truth Quarks.

The peak of 8 events in the 140-150 GeV bin, shown in green, were excluded from the analysis by CDF on 
the grounds that (see page 140 of the report) "... the bin with masses between 140 and 150 GeV/c^2 has 
eight events.

We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since 
their width is narrower than expected for a top signal. ...".

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not expect 
to find such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March 1997, D0 
(in hep-ex/9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on data 
including a histogram similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0 report, 
to which I have added colors as described above:
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Some of the D0 histogram events, shown in cyan-blue, are are in the 150-190 GeV range and do support 
the CDF analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF, there is a 
peak of 5 events in the 130-140 GeV bin, shown in green, that were excluded from the analysis by D0. I did 
not see in the D0 report an explicit discussion of the 5-event peak in the 130-140 GeV bin.

Those 130-150 GeV peaks are from untagged semileptonic events. 

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of 
them, so that statistics are not as good.

 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/- 
4.9(syst.) GeV based on events that were either SVX tagged, SVX double tagged, or untagged. However, 
CDF analysis of tagged semileptonic events (14 of them) gave a T-quark Mass of 142 GeV (+33, -14), as 
shown in their Figure 2, which is a plot of events/10 GeV bin vs. Reconstructed Mass in GeV:

D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure 25:
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The figure shows 3 events in the 130-150 GeV range, one event in the 170-180 GeV bin, and one event in 
the 200-210 GeV bin. According to footnote 10 of hep-ex/9801025,

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its 
analysis because it was selected by the dilepton mass analysis. If this event is treated as a l + jets candidate,

it has a fit Chi-squared of 0.92 and fitted Truth Quark mass of 138.7 GeV. 

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous 
type of event, so that statistics are not so good.

 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of 
167.4 +/- 10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events:
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I have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark 
mass greater than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously 
reported result in the dilepton channel ...".

 

The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11 
events, which 11 events are shown on the following histogram:
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I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark 
mass greater than 150 GeV.

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4 
events are shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as 
greater than 160 GeV. This indicates to me that some changes in the analysis have shifted the event mass 
assignments upward by about 10 GeV.

Note second, that the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted from 
the 8-event revised histogram.

 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of 
about 168.4 GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the web 
at http://wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the D0 
analyses. Each of the 6 events has its own characteristics. In this letter I will only discuss one of them, Run 
84676 Event 12814, an electron-muon dilepton event. This figure
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from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino 
weighting algorithm.

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event.

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are 
included by excluding the third (lowest transverse energy) jet.

The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while 

the 2-jet interpretation supports a 130-140 GeV mass analysis that favors my calculated mass of 
about 130 Gev. 

If the ground state of the Truth Quark is at 130 GeV, then what might the peaks at 173 GeV and 225 
GeV represent? Could they be 

Excited States from interactions among Truth Quark - Higgs - Vacua ?

 

 Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138:

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (9 of 65) [3/10/2003 12:48:32 AM]

http://xxx.lanl.gov/abs/hep-ph/0307138


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < 
phi_vac1 > = 252 GeV ) ground state that is well within the Stability Region below the Triviality Bound 
and above the Vacuum Stability bound for a Standard Model with a high-energy cut-off that goes all the 
way to the Planck energy 10^19 GeV.

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped 
up along the red curve within the Stability Region until it hits the Standard Model Critical Point at the 
magenta dot, where it will be a Standard Model Truth Quark excited state with mass-energy 225 GeV.

Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by 
definition on the Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 
252 GeV ) is no longer stable, and a new vacuum phi_vac2 forms.

In the theoretical model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy 
Standard Model, Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more 
unified structure with a Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford algebra, 
an 8-dimensional Spacetime, and a corresponding high-energy vacuum with < phi_vac2 > = 10^19 GeV = 
Planck energy.
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When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained by 
Froggatt ) so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 GeV 
excited Truth Quark state decays, moving along the blue curve along the Vacuum Stability bound to an 
intermediate excited state at the cyan dot at a Truth Quark mass of 173 GeV.

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck 
energy phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) 
then the cyan dot 173 GeV intermediate excited Truth Quark state decays along the green curve to the more 
stable Truth Quark low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV, 
the green dot.

As a result:

The Truth Quark may provide a Window on the 8th Dimension.

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton 
events, for which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 6 
D0 dilepton events described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-
ex/9808029 have 3 jets, and I will here discuss the kinematics of two of those events to illustrate the above-
described Truth Quark - Higgs - Vacua process. The kinematics of those two events are given in Appendix 
B.2 of the 1997 UC Berkeley PhD thesis of Erich Ward Varnes. (Similar kinematic data are presented in 
D0 August 1998, hep-ex/9808029.) In the Varnes Kinematics tables, there are two numbers for each jet: 
one is energy after CAFIX corrections; and the second (in parentheses) is energy after post-CAFIX 
corrections.

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting 
algorithm,
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has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the 
Standard Model Critical Point Truth Quark excited state at the magenta dot. If only the 2 highest energy 
jets are included ( the dashed line in the graph ), it has energy around 170 GeV, corresponding to the 2-
vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet would 
correspond to the decay down the blue curve along the Vacuum Stability bound. This same event, if 
analyzed usingthe matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an 
extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...",

indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state at 
constituent mass of 130 GeV at the green dot.

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the 
neutrino weighting algorithm:
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It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to the 
2-vacuum intermediate excited Truth Quark state at the cyan dot. If only the 2 highest energy jets are 
included ( the dashed line in the graph ), it has energy around 130 GeV, corresponding to the Truth Quark 
low-energy Standard Model one-vacuum ground state at constituent mass of 130 GeV at the green dot, and 
the energy of the third jet would correspond to the decay down the green curve.

 

Cl(1,7) Clifford Algebra, 8-Periodicity, and a Real Hyperfinite von Neumann 
Algebra factor.

 

Complex Clifford Periodicity

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

Cl(2;C) = M2(C) = 2x2 complex matrices

spinor representation = 1x2 complex column spinors

Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all 
the tensor products

Cl(2;C) x ...(N times tensor product)... x Cl(2;C)
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By looking at the spinor representation, you see that "the hyperfinite II1 factor is 
the smallest von Neumann algebra containing the creation and annihilation 

operators on a fermionic Fock space of countably infinite dimension."

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 
factor which represents Dirac's electron-positron fermionic Fock space.

 

Now, generalize this to get a representation of ALL the particles and fields of 
physics.

 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the 
completion of the union of all the tensor products

Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

where the Real Clifford Periodicity is

Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

The components of the Real Hyperfinite II1 factor are each

Cl(1,7;R)

[ my convention is (1,7) = (-+++++++) ]

Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure

1 8 28 56 70 56 28 8 1
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D4-D5-E6 Lagrangian Structure. 

Construct the Standard Model plus Gravity Lagrangian of the theoretical model based on the 
structure of the Cl(1,7) Clifford Algebra. Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded 
structure

1 8 28 56 70 56 28 8 1

 

What are the physical interpretations of its representations? 

 

There are two mirror image half-spinors, each of the form of a real (1,7) column 
vector with octonionic structure.

The 1 represents:

the neutrino.

The 7 represent:

the electron; 

the red, blue, and green up quarks;

the red, blue, and green down quarks.

One half-spinor represents first-geneneration fermion particles, and its mirror 
image represents first-generation fermion antiparticles. 

Second and third generation fermions come from dimensional reduction of 
spacetime, so that

●     first generation - octonions
●     second generation - pairs of octonions 
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●     third generation - triples of octonions

 

There is a (1,7)-dimensional vector representation that corresponds to an 8-
dimensional high-energy spacetime with octonionic structure 

that reduces at lower energies to quaternionic structures that are

●     a (1,3)-dimensional physical spacetime [my convention is (1,3)=(-+++)]

●     a (0,4)-dimensional internal symmetry space

  

There is a 28-dimensonal bivector representation that corresponds to the gauge 
symmetry Lie algebra Spin(1,7)

that reduces at lower energies to:

●     a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal 
Lie algebra / Lie group structure leads to gravity by a mechanism similar to 
the MacDowell-Mansouri mechanism;

●     a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is 
represented on the internal symmetry space by the structure SU(3) / 
SU(2)xU(1) = CP2.

  

There is a 1-dimensional scalar representation for the Higgs mechanism.

 

The Cl(1,7) Clifford Algebra structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)
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fit together to form a Lagrangian in 8-dimensional SpaceTime that can be written, prior to dimensional 
reduction, as 

the Integral over 8-dim SpaceTime of

dd P' /\ * dd P + F /\ *F + S' D S + GF + GG

where d is the 8-dim covariant derivative 

P is the scalar field 

F is the Spin(8) curvature

S' and S are half-spinor fermion spaces 

D is the 8-dim Dirac operator

GF is the gauge-fixing term

GG is the ghost term

 

As shown in chapter 4 of Gockeler and Schucker, 

the scalar part of the Lagrangian dd P' /\ * dd P becomes Fh8 /\ *Fh8

where Fh8 is an 8-dimensional Higgs curvature term.

After dimensional reduction to 4-dim SpaceTime, the scalar Fh8 /\ *Fh8 term becomes the Integral over 4-
dim Spacetime of

(Fh44 + Fh4I + FhII) /\ *(Fh44 + Fh4I + FhII) =

= Fh44 /\ *Fh44 + Fh4I /\ *Fh4I + FhII /\ *FhII

where cross-terms are eliminated by antisymmetry 
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of the wedge /\ product 

and 4 denotes 4-dim SpaceTime 

and I denotes 4-dim Internal Symmetry Space 

 

The Internal Symmetry Space terms should be integrated over the 4-dimensional Internal Symmetry Space, 
to get 3 terms. 

The first term is the integral over 4-dim SpaceTime of

Fh44 /\ *Fh44

Since they are both SU(2) gauge group terms, this term merges into the SU(2) weak force term that is the 
integral over 4-dim SpaceTime of Fw /\ *Fw (where w denotes Weak Force).

  

The third term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of

FhII /\ *FhII

The third term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar to 
the Mayer Mechanism developed by Meinhard Mayer, terms of the form

L (PP)^2 - 2 M^2 PP

where L is the Lambda term, P is the Phi scalar complex doublet term, and M is the Mu term in the wrong-
sign Lamba Phi^4 theory potential term, which describes the Higgs Mechanism. The M and L are written 
above in the notation used by Kane and Barger and Phillips. Ni, and Ni, Lou, Lu, and Yang, use a different 
notation

- ( 1 / 2 ) Sigma Pn Pn + ( 1 / 4! ) Ln (PnPn)^2

so that the L that I use (following Kane and Barger and Phillips) is different from the Ln of Ni, and Ni, 
Lou, Lu, and Yang, and the P that I use is different from Pn, and the 2 M^2 that I use is ( 1 / 2 ) Sigma.
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2FhII(X,Y) = [P(X),P(Y)] - P([X,Y])

where P takes values in the SU(2) Lie algebra. If the action of the Hodge dual * on P is such that *P = -P 
and *[P,P] = [P,P], then

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 )

If integration of P over the Internal Symmetry Space gives P = (P+, P0), where P+ and P0 are the two 
components of the complex doublet scalar field, then

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

which is the Higgs Mechanism potential term.

 

In my notation (and that of Kane and Barger and Phillips), 2 M^2 is the square Mh^2 of the tree-level 
Higgs scalar particle mass.

In my notation (and that of Kane and Barger and Phillips), P is the Higgs scalar field, and its tree-level 
vacuum expectation value is given by

v^2 / 2 = P^2 = M^2 / 2 L or M^2 = L v^2.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is set in this 
model as the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level masses will 
be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and so that the electron mass will be 0.5110 
MeV.

The resulting equations, in my notation (and that of Kane and Barger and Phillips), are:

Mh^2 = 2 M^2 and M^2 = L v^2 and Mh^2 / v^2 = 2 L

In their notation, Ni, Lou, Lu, and Yang have 2M^2 = (1/2) Sigma and P^2 = 6 Sigma / Ln, and for the tree-
level value of the Higgs scalar particle mass Mh they have Mh^2 / Pn^2 = Ln / 3.
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By combining the non-perturbative Gaussian Effective Potential (GEP) approach with their Regularization-
Renormalization (R-R) method, Ni, Lou, Lu, and Yang find that:

Mh and Pn are the two fundamental mass scales of the Higgs mechanism, and

the fundamental Higgs scalar field mass scale Pn of Ni, Lou, Lu, and Yang is equivalent to the vacuum 
expectation value v of the Higgs scalar field in my notation and that of Kane and Barger and Phillips, and

Ln (and the corresponding L) can not only be interpreted as the Higgs scalar field self-coupling constant, 
but also can be interpreted as determining the invariant ratio between the mass squares of the Higgs 
mechanism fundamental mass scales, Mh^2 and Pn^2 = v^2. Since the tree-level value of Ln is Ln = 1, and 
since Ln / 3 = Mh^2 / Pn^2 = Mh^2 / v^2 = 2 L, the tree-level value of L is L = Ln / 6 = 1 / 6, so that, at 
tree-level

Mh^2 / Pn^2 = Mh^2 / v^2 = 2 / 6 = 1 / 3.

 

In the theoretical model, the fundamental mass scale vacuum expectation value v of the Higgs scalar field 
is the fundamental mass parameter that is to be set to define all other masses by the mass ratio formulas of 
the model.

v is set to be 252.514 GeV

so that it is equal to the sum of the physical masses of the weak bosons, W+, W-, and Z0, whose tree-level 
masses will be 80.326 GeV, 80.326 GeV, and 91.862 GeV, respectively, and

so that the electron mass will be 0.5110 MeV.

Then, the tree-level mass Mh of the Higgs scalar particle is given by

Mh = v / sqrt(3) = 145.789 GeV

 

The Higgs scalar field P is a Complex Doublet that can be expressed in terms of a vacuum expectation 
value v and a real Higgs field H.

The Complex Doublet P = ( P+, P0) = (1/sqrt(2)) ( P1 + iP2, P3 + iP4 ) = (1/sqrt(2)) ( 0, v + H ), so that
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P3 = (1/sqrt(2)) ( v + H )

where v is the vacuum expectation value and H is the real surviving Higgs field.

The value of the fundamental mass scale vacuum expectation value v of the Higgs scalar field is in the 
theoretical model set to be 252.514 GeV so that the electron mass will turn out to be 0.5110 MeV.

Now, to interpret the term

(1/4) ( [ P(X) , P(Y) ]^2 - P([X,Y])^2 ) = (1/4) ( L (PP)^2 - M^2 PP )

in terms of v and H, note that L = M^2 / v^2 and that P = (1/sqrt(2)) ( v + H ), so that

FhII(X,Y) /\ *FhII(X,Y) = (1/4) ( L (PP)^2 - M^2 PP ) = 

= (1/16) ((M^2 / v^2) ( v + H )^4 - (1/8) M^2 ( v + H )^2 =

= (1/4) M^2 H^2 - (1/16) M^2 v^2 ( 1 - 4 H^3 / v^3 - H^4 / v^4 )

Disregarding some terms in v and H,

FhII(X,Y) /\ *FhII(X,Y) = (1/4) M^2 H^2 - (1/16) M^2 v^2

 

 

The second term is the integral over 4-dim SpaceTime of the integral over 4-dim Internal Symmetry Space 
of

Fh4I /\ *Fh4I

The second term after integration over the 4-dim Internal Symmetry Space, produces, by a process similar 
to the Mayer Mechanism, terms of the form

dP dP

where P is the Phi scalar complex doublet term and d is the covariant derivative.
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Proposition 11.4 of chapter II of volume 1 of Kobayashi and Nomizu states that

2Fh4I(X,Y) = [P(X),P(Y)] - P([X,Y])

where P(X) takes values in the SU(2) Lie algebra. If the X component of Fh4I(X,Y) is in the surviving 4-
dim SpaceTime and the Y component of Fh4I(X,Y) is in the 4-dim Internal Symmetry Space, then the Lie 
bracket product [X,Y] = 0 so that P([X,Y]) = 0 and therefore

Fh4I(X,Y) = (1/2) [P(X),P(Y)] = (1/2) dx P(Y)

Integration over Internal Symmetry Space of (1/2) dx P(Y) gives (1/2) dx P, where now P denotes the 
scalar Higgs field and dx denotes covariant derivative in the X direction.

Taking into account the Complex Doublet structure of P, the second term is the Integral over 4-dim 
SpaceTime of

 

Fh4I /\ *Fh4I = (1/2) d P /\ *(1/2) d P = (1/4) d P /\ *d P = 

= (1/4) (1/2) d ( v + H ) /\ *d ( v + H ) = (1/8) dH dH + (some terms in v and H)

Disregarding some terms in v and H,

Fh4I /\ *Fh4I = (1/8) dH dH

 

Combining the second and third terms, since the first term is merged into the weak force part of the 
Lagrangian:

Fh4I /\ *Fh4I + FhII(X,Y) /\ *FhII(X,Y) =

= (1/8) dH dH + (1/4) M^2 H^2 - (1/16) M^2 v^2 =

= (1/8) ( dH dH + 2 M^2 H^2 - (1/2) M^2 v^2 )

This is the form of the Higgs Lagrangian in Barger and Phillips for a Higgs scalar particle of mass

Mh = M sqrt(2) = v / sqrt(3)= 145.789 GeV
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To calculate Charge = Amplitude to Emit Gauge Boson and its probability-square, 
Force Strength: 

Three factors determine the probability for emission of
a gauge boson from an origin spacetime vertex to a target vertex:
 
the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume of the spacetime link that is available for the gauge
boson to go through from the origin vertex to the target vertex; and
 
an effective mass factor for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy.
 
In this physics model, force strength probabilities are calculated
in terms of relative volumes of bounded complex homogeneous domains and
their Shilov boundaries.
 
The bounded complex homogeneous domains correspond to
harmonic functions of generalized Laplacians
that determine heat equations, or diffusion equations;
 
while the amplitude to emit gauge bosons in the
HyperDiamond Feynman Checkerboard is a process that
is similar to diffusion, and
therefore also corresponds to a generalized Laplacian.
 
 
In this theoretical  model, all force strengths are 
represented as ratios with respect to the geometric force 
strength of Gravity (that is, the force strength of Gravity 
without using the Effective Mass factor).
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Therefore, the only free charge, or force strength, parameter
is the charge of the Spin(5) gravitons in the

MacDowell-Mansouri formalism of Gravity. Note that

these Spin(5) gravitons are NOT the ordinary spin-2

gravitons of the low-energy region in which we live.

The charge of the Spin(5) gravitons is taken to be unity, 1,
so that its force strength is also unity, 1.
All other force strengths are determined as ratios
with respect to the Spin(5) gravitons and each other.
 
The force strength probability for a gauge boson to
be emitted from an origin spacetime HyperDiamond vertex
and go to a target vertex is the product of three things:
 
the volume Vol(MISforce) of the target Internal Symmetry Space,
that is, the part of the Internal Symmetry Space
of the target spacetime vertex that is available for the gauge boson
to go to from the origin vertex;
 
the volume Vol(Qforce) / Vol(Dforce)^( 1 / mforce )  
of the spacetime link to the target spacetime vertex 
from the origin vertex; and
 
an effective mass factor 1 / Mforce^2 for forces
(such as the Weak force and Gravity)
that, in the low-energy ranges of our experiments,
are carried effectively by gauge bosons that are not
massless high-energy SU(2) or Spin(5) gauge bosons,
but are either massive Weak bosons due to the Higgs mechanism
or effective spin-2 gravitons. For other forces, the
effective mass factor is taken to be unity, 1.
 
Therefore, the force strength of a given force is
 
alphaforce = (1 / Mforce^2 \) 
             ( Vol(MISforce))
             ( Vol(Qforce) / Vol(Dforce)^( 1 / mforce ))
 
where:
 
alphaforce represents the force strength;
 
Mforce represents the effective mass;
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MISforce represents the part of the target
Internal Symmetry Space that is available for the gauge
boson to go to;
 
Vol(MISforce) stands for volume of MISforce, 
and is sometimes also denoted by the shorter notation Vol(M);
   
 
Qforce represents the link from the origin
to the target that is available for the gauge
boson to go through;
 
Vol(Qforce) stands for volume of Qforce;
 
Dforce represents the complex bounded homogeneous domain
of which Qforce is the Shilov boundary;
 
mforce is the dimensionality of Qforce,
which is 4 for Gravity and the Color force,
2 for the Weak force (which therefore is considered to
have two copies of QW for each spacetime HyperDiamond link),
and 1 for Electromagnetism (which therefore is considered to
have four copies of QE for each spacetime HyperDiamond link)
 
Vol(Dforce)^( 1 / mforce )  stands for
a dimensional normalization factor (to reconcile the dimensionality
of the Internal Symmetry Space of the target vertex
with the dimensionality of the link from the origin to the
target vertex).
 
   
   
The Qforce, Hermitian symmetric space,
and Dforce manifolds for the four forces are:
 
Gauge       Hermitian             Type       mforce     Qforce 
Group       Symmetric              of 
              Space               Dforce 
 
Spin(5)  Spin(7) / Spin(5)xU(1)    IV5          4       RP^1xS^4 
 
SU(3)    SU(4) / SU(3)xU(1)      B^6(ball)      4        S^5 
 
SU(2)    Spin(5) / SU(2)xU(1)      IV3          2       RP^1xS^2 
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U(1)           -                   -            1         - 
 
   
 
The geometric volumes needed for the calculations,

mostly taken from Hua, are
 
 
 
Force       M      Vol(M)         Q        Vol(Q)     D       Vol(D) 
 
gravity    S^4    8pi^2/3     RP^1xS^4    8pi^3/3    IV5     pi^5/2^4 5! 
 
color      CP^2   8pi^2/3        S^5       4pi^3   B^6(ball)  pi^3/6 

 
weak    S^2xS^2    2x4pi     RP^1xS^2      4pi^2     IV3      pi^3/24 
 
e-mag      T^4     4x2pi          -           -       -         - 
 
 
 
Using these numbers, the results of the
calculations are the relative force strengths
at the characteristic energy level of the
generalized Bohr radius of each force:
 
 
 
Gauge     Force    Characteristic     Geometric       Total 
Group                 Energy            Force         Force 
                                       Strength      Strength 
 
Spin(5)  gravity   approx 10^19 GeV       1         GGmproton^2 
                                                 approx 5 x 10^-39 
 
SU(3)     color    approx 245 MeV      0.6286         0.6286 
 
SU(2)      weak    approx 100 GeV      0.2535        GWmproton^2 
                                                 approx 1.05 x 10^-5 
 
U(1)      e-mag     approx 4 KeV     1/137.03608    1/137.03608 
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The force strengths are given at the characteristic
energy levels of their forces, because the force
strengths run with changing energy levels.
 
The effect is particularly pronounced with the color
force.
 
 
The color force strength was calculated using a simple 
perturbative QCD renormalization group equation
at various energies, with the following results:
 
Energy Level           Color Force Strength 
 
   245 MeV                  0.6286 
 
   5.3 GeV                  0.166 
 
    34 GeV                  0.121 
 
    91 GeV                  0.106 
 
Taking other effects, such as Nonperturbative QCD,
into account, should give 
a Color Force Strength of about 0.125 at about 91 GeV

 

To calculate Weak Boson Masses and Weinberg Angle: 

Denote the 3 SU(2) high-energy weak bosons 
(massless at energies higher than the electroweak unification) 
by W+, W-, and W0, corresponding to the massive 
physical weak bosons W+, W-, and Z0. 
   
The triplet  { W+, W-, W0 } 
couples directly with the T - Tbar quark-antiquark pair, 
so that the total mass of the triplet  { W+, W-, W0 } 
at the electroweak unification 
is equal to the total mass of a T - Tbar pair, 259.031 GeV.
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The triplet  { W+, W-, Z0 } 
couples directly with the Higgs scalar, 
which carries the Higgs mechanism by 
which the W0 becomes the physical Z0, 
so that the total mass of the triplet  { W+, W-, Z0 } 
is equal to the vacuum expectation value v of
the Higgs scalar field, v = 252.514 GeV.
 
What are individual masses of members
of the triplet { W+, W-, Z0 } ?
 
First, look at the triplet  { W+, W-, W0 } 
which can be represented by the 3-sphere S^3.
 
The Hopf fibration of S^3 as
S^1 --} S^3 --} S^2
gives a decomposition of the W bosons
into the neutral W0 corresponding to S^1 and
the charged pair W+ and W- corresponding
to S^2.
 
 
The mass ratio of the sum of the masses of
W+ and W- to
the mass of W0
should be the volume ratio of
the S^2 in S^3 to
the S^1 in S3.
 
 
The unit sphere S^3 in R^4 is
normalized by 1 / 2.
 
 
The unit sphere S^2 in R^3 is
normalized by 1 / sqrt3.
 
 
The unit sphere S^1 in R^2 is
normalized by 1 / sqrt2.
 
 
The ratio of the sum of the W+ and W- masses to
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the W0 mass should then be
(2 / sqrt3) V(S^2) / (2 / sqrt2) V(S^1) = 1.632993.
 
Since the total mass of the triplet  { W+, W-, W0 } 
is 259.031 GeV, the total mass of a T - Tbar pair, 
and the charged weak bosons have equal mass, 
we have
 

mW+ = mW- = 80.326 GeV, 

 
and mW0 = 98.379  GeV.
 
   

Parity Violation, Effective Masses, and Weinberg Angle:

The charged W+/- neutrino-electron interchange
 
must be symmetric with the electron-neutrino interchange,
 
so that the absence of right-handed neutrino particles requires
 
that the charged W+/- SU(2)
weak bosons act only on left-handed electrons.
 
Each gauge boson must act consistently
on the entire Dirac fermion particle sector,
so that the charged W+/- SU(2) weak bosons
act only on left-handed fermions of all types.
 
The neutral W0 weak boson does not interchange Weyl
neutrinos with Dirac fermions, and so is not restricted
to left-handed fermions,
but also has a component that acts on both types of fermions,
both left-handed and right-handed, conserving parity.
 
However, the neutral W0 weak bosons are related to
the charged W+/- weak bosons by custodial SU(2)
symmetry, so that the left-handed component of the
neutral W0 must be equal to the left-handed (entire)
component of the charged W+/-.
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Since the mass of the W0 is greater than the mass
of the W+/-, there remains for the W0 a component
acting on both types of fermions.
 
Therefore the full W0 neutral weak boson interaction
is proportional to
(mW+/-^2 / mW0^2) acting on left-handed fermions
and
 
(1 - (mW+/-^2 / mW0^2)) acting
on both types of fermions.
 
If (1 - (mW+/-2 / mW0^2)) is defined to be
sin(thetaw)^2 and denoted by K, and
 
if the strength of the W+/- charged weak force
(and of the custodial SU(2) symmetry) is denoted by T,
 
then the W0 neutral weak interaction can be written as:
 
W0L = T + K and W0LR = K.
 
 
Since the W0 acts as W0L with respect to the
parity violating SU(2) weak force and
 
as W0LR with respect to the parity conserving U(1)
electromagnetic force of the U(1) subgroup of SU(2),
 
the W0 mass mW0 has two components:
 
the parity violating SU(2) part mW0L that is
equal to mW+/- ; and
 
the parity conserving part mW0LR that acts like a
heavy photon.
 
As mW0 = 98.379 GeV = mW0L + mW0LR, and
 
as mW0L = mW+/- = 80.326  GeV,
 
we have mW0LR = 18.053  GeV.
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Denote by *alphaE = *e^2 the force
strength of the weak parity conserving U(1)
electromagnetic type force that acts through the
U(1) subgroup of SU(2).
 
 
The electromagnetic force strength
alphaE = e^2 = 1 / 137.03608 was calculated
in Chapter 8 using
the volume V(S^1) of an S^1 in R^2,
normalized by 1 / \qrt2.
 
 
The *alphaE force is part of the SU(2) weak
force whose strength alphaW = w^2 was calculated
in Chapter 8 using the volume V(S^2) of an S^2 \subset R^3,
normalized by 1 / sqrt3.
 
 
Also, the electromagnetic force strength alphaE = e^2
was calculated in Chapter 8 using a
4-dimensional spacetime with global structure of
the 4-torus T^4 made up of four S^1 1-spheres,
 
 
while the SU(2) weak force strength
alphaW = w^2 was calculated in Chapter 8
using two 2-spheres S^2 x S^2,
each of which contains one 1-sphere of
the *alphaE force.
 
 
Therefore
*alphaE = alphaE ( sqrt2 / sqrt3)(2 / 4) = alphaE / sqrt6,
 
*e = e / (4th root of 6) = e / 1.565 , and
 
 
the mass mW0LR must be reduced to an effective value
 
 
mW0LReff = mW0LR / 1.565 = 18.053/1.565 = 11.536 GeV
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for the *alphaE force to act like
an electromagnetic force in the 4-dimensional
spacetime HyperDiamond Feynman Checkerboard model:
 
 
*e mW0LR = e (1/5.65) mW0LR = e mZ0,
 
 
where the physical effective neutral weak boson is
denoted by Z0.
 
 
Therefore, the correct HyperDiamond Feynman Checkerboard values for
weak boson masses and the Weinberg angle thetaW are:

mW+ = mW- = 80.326 GeV; 

mZ0 = 80.326 + 11.536 = 91.862 GeV; 

Sin(thetaW)^2 = 1 - (mW+/- / mZ0)^2 =

= 1 - ( 6452.2663 / 8438.6270 ) = 0.235.

 

Radiative corrections are not taken into account here,
and may change these tree-level values somewhat.
 

To calculate Fermion Masses: 

Constituent Quark Masses:  

To do calculations in theories such as 
Perturbative QCD and Chiral Perturbation Theory, 
you need to use effective quark masses that 
are called current masses.  Current quark masses are different 
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from the Pre-Quantum constituent quark masses of our model. 
The current mass of a quark is defined in this model as 
the difference between 
the constituent mass of the quark 
and 
the density of the lowest-energy sea of virtual gluons, 
quarks, and antiquarks, or 312.75 MeV.  
 

The fundamental correctness of the Constituent Quark Mass and the effectiveness of the NonRelativistic 
Quark Model of hadrons can be explained by Bohm's quantum theory applied to a fermion confined in a 
box, in which the fermion is at rest because its kinetic energy is transformed into PSI-field potential energy. 
Since that aspect of Bohm's quantum theory is not a property of most other formulations of quantum 
theory, the effectiveness of the NonRelativistic Quark Model confirms Bohm's quantum theory as opposed 
to those others.

 

Fermion Mass Calculations:

First generation fermion particles are also represented
by octonions as follows:
    
 
 
  Octonion                  Fermion  
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
 
     E                      electron 
 
     I                  red  down  quark 
     J                green  down  quark 
     K                 blue  down  quark 
    
 
 
First generation fermion antiparticles are represented
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by octonions in a similiar way.
 
Second generation fermion particles and antiparticles
are represented by pairs of octonions.
 
Third generation fermion particles and antiparticles
are represented by triples of octonions.
 
There are no higher generations of fermions than the Third.
 
This can be seen  geometrically as a consequence of the fact 
that
if you reduce the original 8-dimensional spacetime
into associative 4-dimensional physical spacetime
and coassociative 4-dimensional Internal Symmetry Space 
then 
if you look in the original 8-dimensional spacetime
at a fermion (First-generation represented by a single octonion)
propagating from one vertex to another 
there are only 4 possibilities for the same propagation
after dimensional reduction:
 
   
1 - the origin o and target x vertices are both
in the associative 4-dimensional physical spacetime 
   
4-dim Internal Symmetry Space   --------------
   
   
4-dim Physical SpaceTime        ---o------x---
   
   in which case the propagation is unchanged, and the
fermion remains a FIRST generation fermion represented
by a single octonion o
    
   
2 - the origin vertex o is in the associative spacetime 
and the target vertex * in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ----------*---
                                     
   
4-dim Physical SpaceTime        ---o----------
   
   in which case there must be a new link from
the original target vertex * in the Internal Symmetry Space
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to a new target vertex x in the associative spacetime 
   
4-dim Internal Symmetry Space   ----------*---
   
   
4-dim Physical SpaceTime        ---o------x---
   
   and a second octonion can be introduced at the original
target vertex in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions o and * 
and therefore as a SECOND generation fermion 
   
 
   
3 - the target vertex x is in the associative spacetime 
and the origin vertex o in in the Internal Symmetry Space 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ----------x---
   
   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex * in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o----------
   
   
4-dim Physical SpaceTime        ---O------x---
   
   so that a second octonion can be introduced at the new
origin vertex O in connection with the new link 
so that the fermion can be regarded after dimensional reduction
as a pair of octonions O and o 
and therefore as a SECOND generation fermion 
   
   
and
 
   
4 - both the origin vertex o and the target vertex * 
are in the Internal Symmetry Space,
   
4-dim Internal Symmetry Space   ---o------*---
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4-dim Physical SpaceTime        --------------
   
   in which case there must be a new link to
the original origin vertex o in the Internal Symmetry Space
from a new origin vertex O in the associative spacetime,
and a second new link from the original target vertex * 
in the Internal Symmetry Space to a new target vertex x
in the associative spacetime 
   
4-dim Internal Symmetry Space   ---o------*---
   
   
4-dim Physical SpaceTime        ---O------x---
   
   so that a second octonion can be introduced at the new
origin vertex O in connection with the first new link,
and a third octonion can be introduced at the original
target vertex * in connection with the second new link,
so that the fermion can be regarded after dimensional reduction
as a triple of octonions O and o and * 
and therefore as a THIRD generation fermion.
 
As there are no more possibilities, there are no more generations, 
and we have: 
 
 
The first generation fermions
correspond to octonions   O 
 
and second generation fermions
correspond to pairs of octonions   O x  O 
 
and third generation fermions
correspond to triples of octonions   O x  O x  O
 
 
To calculate the fermion masses in the model,
the volume of a compact manifold representing the
spinor fermions S8+ is used.
It is the parallelizable manifold S^7 x RP^1.
 
 
Also, since gravitation is coupled to mass,
the infinitesimal generators of the MacDowell-Mansouri
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gravitation group, Spin(0,5), are relevant.
 
 
The calculated quark masses are constituent masses, 
not current masses.
 

 

Fermion masses are calculated as a product of four factors:

 

V(Qfermion) x N(Graviton) x N(octonion) x Sym

V(Qfermion) is the volume of the part of 
the half-spinor fermion particle manifold S^7 x RP^1 
that is related to the fermion particle 
by photon, weak boson, and gluon interactions.
 
 
N(Graviton) is the number of types of Spin(0,5) graviton 
related to the fermion. 
The 10 gravitons correspond to 
the 10 infinitesimal generators of Spin(0,5) = Sp(2).
 
2 of them are in the Cartan subalgebra.
 
6 of them carry color charge, 
and may therefore be considered as corresponding to quarks.
 
The remaining 2 carry no color charge, 
but may carry electric charge 
and so may be considered as corresponding to electrons.
 
One graviton takes the electron into itself, 
and the other can only take the first-generation electron 
into the massless electron neutrino.
 
Therefore only one graviton should correspond to the mass
of the first-generation electron.
 
The graviton number ratio of the down quark to the
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first-generation electron is therefore 6/1 = 6.
 
 
N(octonion) is an octonion number factor relating up-type quark
masses to down-type quark masses in each generation.
 
 
Sym is an internal symmetry factor, relating 2nd and 3rd
generation massive leptons to first generation fermions.
It is not used in first-generation calculations.

   
The ratio of the down quark constituent mass to the electron mass
is then calculated as follows:
 
Consider the electron, e.
 
By photon, weak boson, and gluon interactions,
e can only be taken into 1, the massless neutrino.
 
The electron and neutrino, or their antiparticles,
cannot be combined to produce any of the
massive up or down quarks.
 
The neutrino, being massless at tree level,
does not add anything to the mass formula for the electron.
 
Since the electron cannot be related to any other massive Dirac
fermion, its volume V(Qelectron) is taken to be 1.
 
 
Next consider a red down quark I.
 
By gluon interactions, 
I can be taken into J and K,
the blue and green down quarks.
 
By also using weak boson interactions, 
it can be taken into i, j, and k, 
the red, blue, and green up quarks.
 
Given the up and down quarks, 
pions can be formed from quark-antiquark pairs, 
and the pions can decay 
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to produce electrons and neutrinos.
 
Therefore the red down quark (similarly, any down quark)
is related to any part of S^7 x RP^1,
the compact manifold corresponding to
 
{ 1, i, j, k, I, J, K, E }
 
and therefore a down quark should have a spinor manifold
volume factor V(Qdown quark) of the volume of
S^7 x RP^1.
 
The ratio of the down quark spinor manifold volume factor to
the electron spinor manifold volume factor is just
 
V(Qdown quark) / V(Qelectron) = V(S^7x  RP^1)/1 = pi^5 / 3.
 
 
Since the first generation graviton factor is 6,
 

md/me = 6V(S^7 x RP^1) = 2 pi^5 = 612.03937

As the up quarks correspond to i, j, and k,
which are 
the octonion transforms under E of I, J, and K 
of the down quarks, 
the up quarks and down quarks
have the same constituent mass mu = md.
 
 
Antiparticles have the same mass as the corresponding
particles.
 
 
Since the model only gives ratios of massses,
the mass scale is fixed so that the electron mass 

me = 0.5110 MeV.

Then, the constituent mass of the down quark is

md = 312.75 MeV, and
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the constituent mass for the up quark is

mu = 312.75 MeV.

These results when added up give a total mass of
first generation fermion particles:

Sigmaf1 = 1.877 GeV

As the proton mass is taken to be the sum of the constituent

masses of its constituent quarks
 

mproton = mu + mu + md = 938.25 MeV

The theoretical calculation is close to
the experimental value of 938.27 MeV.
 
 
   
The third generation fermion particles correspond to triples of
octonions. There are 8^3 = 512 such triples.
 
 
The triple { 1,1,1 } corresponds to the tau-neutrino.
 
 
The other 7 triples involving only 1 and E correspond
to the tauon:
{ E, E, E }
{ E, E, 1 }
{ E, 1, E }
{ 1, E, E }
{ 1, 1, E }
{ 1, E, 1 }
{ E, 1, 1 }
 
The symmetry of the 7 tauon triples is the same 
as the symmetry of 
the 3 down quarks, the 3 up quarks, and the electron,
so the tauon mass should be 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (40 of 65) [3/10/2003 12:48:33 AM]

http://www.innerx.net/personal/tsmith/Sets2Quarks10.html#sub1
http://www.innerx.net/personal/tsmith/Dec2001physemail.html


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

the same as 
the sum of the masses of 
the first generation massive fermion particles.
 
 

Therefore the tauon mass is 1.877 GeV.

The calculated Tauon mass of 1.88 GeV is a sum 
of first generation fermion masses, all of which are 
valid at the energy level of about 1 GeV.  
 
However, as the Tauon mass is about 2 GeV, 
the effective Tauon mass should be renormalized 
from the energy level of 1 GeV (where the mass is 1.88 GeV) 
to the energy level of 2 GeV.  
Such a renormalization should reduce the mass. 
If the renormalization reduction were about 5 percent, 
the effective Tauon mass at 2 GeV would be about 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 

a Tauon mass of 1.777 GeV.  
 
   

Note that all triples corresponding to the
tau and the tau-neutrino are colorless.
 
 
 
The beauty quark corresponds to 21 triples.
 
They are triples of the same form as the 7 tauon triples,
but for 1 and I, 1 and J, and 1 and K,
which correspond to the red, green, and blue beauty quarks,
respectively.
 
 
The seven triples of the red beauty quark correspond
to the seven triples of the tauon,
except that the beauty quark interacts with 6 Spin(0,5)
gravitons while the tauon interacts with only two.
 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (41 of 65) [3/10/2003 12:48:33 AM]

http://pdg.lbl.gov/


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

 
The beauty quark constituent mass should be the tauon mass times the
third generation graviton factor 6/2 = 3, so the B-quark mass is
 

mb = 5.63111 GeV.

 
The calculated Beauty Quark mass of 5.63 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Beauty Quark mass of 5.63 GeV 
corresponds to a conventional pole mass of 5.32 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 

a lattice gauge theory Beauty Quark pole mass as 5.0 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 5 GeV is about 0.22. 
Using alpha_s (5 GeV) = 0.22, 
a pole mass of 5.0 GeV gives an MSbar 1-loop mass of 4.6 GeV, 
and an MSbar 1,2-loop mass of 4.3, evaluated at about 5 GeV. 
 
If the MSbar mass is run from 5 GeV up to 90 GeV, 
the MSbar mass decreases by about 1.3 GeV, 
giving an expected MSbar mass of about 3.0 GeV at 90 GeV. 
   DELPHI at LEP has observed the Beauty Quark 

and found a 90 GeV MSbar mass of about 2.67 GeV, 
with error bars +/- 0.25 (stat) +/- 0.34 (frag) +/- 0.27 (theo).  
 
 
Note that the theoretical model calculated mass of 5.63 GeV 
corresponds to a pole mass of 5.32 GeV, 
which is somewhat higher than the conventional value of 5.0 GeV. 
However, 
the theoretical model calculated value of 

the color force strength constant alpha_s at 
about 5 GeV is about 0.166, 
while 
the conventional value of 
the color force strength constant alpha_s at 
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about 5 GeV is about 0.216, 
and 
the theoretical model calculated value of 

the color force strength constant alpha_s at 
about 90 GeV is about 0.106, 
while 
the conventional value of 
the color force strength constant alpha_s at 
about 90 GeV is about 0.118.   
   
The theoretical model calculations gives 
a Beauty Quark pole mass (5.3 GeV) 
that is about 6 percent higher 
than the conventional Beauty Quark pole mass (5.0 GeV), 
and 
a color force strength alpha_s at 5 GeV (0.166) such that 
1 + alpha_s = 1.166 is about 4 percent lower 
than the conventional value of 1 + alpha_s = 1.216 at 5 GeV. 
 
 
   

Note particularly that triples of the type { 1, I, J },
{ I, J, K }, etc.,
do not correspond to the beauty quark, but to the truth quark.
 
 
The truth quark corresponds to the remaining 483 triples, so the
constituent mass of the red truth quark is 161/7 = 23 times the
red beauty quark mass, and the red T-quark mass is
 

mt = 129.5155 GeV

The blue and green truth quarks are defined similarly.
 
 
All other masses than the electron mass 
(which is the basis of the assumption of the value of the 
Higgs scalar field vacuum expectation value v = 252.514 GeV),  
including the Higgs scalar mass and Truth quark mass,
are calculated (not assumed) masses in the HyperDiamond Feynman
Checkerboard model.
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The tree level T-quark constituent mass rounds off to 130 GeV.
 
 
These results when added up give a total mass of
third generation fermion particles:
 

Sigmaf3 = 1,629 GeV

The second generation fermion calculations are:

 
The second generation fermion particles correspond
to pairs of octonions.
 
There are 8^2 = 64 such pairs.
 
The pair { 1,1 } corresponds to the mu-neutrino.
 
the pairs { 1, E }, { E, 1 }, and
{ E, E } correspond to the muon.
 
Compare the symmetries of the muon pairs to the symmetries
of the first generation fermion particles.
 
The pair { E, E } should correspond
to the E electron.
 
The other two muon pairs have a symmetry group S2,
which is 1/3 the size of the color symmetry group S3
which gives the up and down quarks their mass of 312.75 MeV.
 
 
Therefore the mass of the muon should be the sum of
the { E, E } electron mass and
the { 1, E }, { E, 1 } symmetry mass,
which is 1/3 of the up or down quark mass.
 
 

Therefore, mmu = 104.76 MeV.
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According to the 1998 Review of Particle Physics of the Particle Data Group, the experimental muon mass 
is about 105.66 MeV.

Note that all pairs corresponding to
the muon and the mu-neutrino are colorless.
 
 
   
The red, blue and green strange quark each corresponds
to the 3 pairs involving 1 and I, J, or K.
 
 
The red strange quark is defined as the thrge pairs
1 and I, because I is the red down quark.
 
Its mass should be the sum of two parts:
the { I, I } red down quark mass, 312.75 MeV, and
the product of the symmetry part of the muon mass, 104.25 MeV,
times the graviton factor.
 
 
Unlike the first generation situation,
massive second and third generation leptons can be taken,
by both of the colorless gravitons that
may carry electric charge, into massive particles.
 
 
Therefore the graviton factor for the second and
 
third generations is 6/2 = 3.
 
 
Therefore the symmetry part of the muon mass times
the graviton factor 3 is 312.75 MeV, 
and
the red strange quark constituent mass 
is

ms = 312.75 MeV + 312.75 MeV = 625.5 MeV

The blue strange quarks correspond to the
three pairs involving J,
the green strange quarks correspond to the
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three pairs involving K,
and their masses are determined similarly.
 
 
The charm quark corresponds to the other 51 pairs.
Therefore, the mass of the red charm quark should
be the sum of two parts:
 
 
the { i, i }, red up quark mass, 312.75 MeV; and
 
 
the product of the symmetry part of the strange quark
mass, 312.75 MeV, and
 
 
the charm to strange octonion number factor 51/9,
which product is 1,772.25 MeV.
 
 
Therefore the red charm quark constituent mass 
is

mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV

 
The blue and green charm quarks are defined similarly,
and their masses are calculated similarly.
 
 
The calculated Charm Quark mass of 2.09 GeV is a 
consitituent mass, that is, 
it corresponds to the conventional pole mass plus 312.8 MeV. 
 
Therefore, the calculated Charm Quark mass of 2.09 GeV 
corresponds to a conventional pole mass of 1.78 GeV. 
 
The 1996 Particle Data Group Review of Particle Physics gives 

a range for the Charm Quark pole mass from 1.2 to 1.9 GeV.  
 
The pole mass can be converted to an MSbar mass 
if the color force strength constant alpha_s is known.  
The conventional value of alpha_s at about 2 GeV is about 0.39, 
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which is somewhat lower than the teoretical model value. 

Using alpha_s (2 GeV) = 0.39, 
a pole mass of 1.9 GeV gives an MSbar 1-loop mass of 1.6 GeV, 
evaluated at about 2 GeV. 
   
 
These results when added up give a total mass of
second generation fermion particles:
 

Sigmaf2 = 32.9 GeV

 

  

To calculate Kobayashi-Maskawa Parameters: 

The Kobayashi-Maskawa parameters are determined in terms of 
the sum of the masses of the 30 first-generation 
fermion particles and antiparticles, denoted by Smf1 = 7.508 GeV, 
and 
the similar sums for second-generation and third-generation fermions, 
denoted by Smf2 = 32.94504 GeV and Smf3 = 1,629.2675 GeV. 

The reason for using sums of all fermion masses 
(rather than sums of quark masses only) is that 
all fermions are in the same spinor representation of Spin(8), 
and the Spin(8) representations are considered to be fundamental.

The following formulas use the above masses to
calculate Kobayashi-Maskawa parameters:
 
phase angle d13 = 1 radian ( unit length on a phase circumference )  
 
sin(alpha) = s12 =  
= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mmu^2+3ms^2+3mc^2]) = 
           = 0.222198  
 
sin(beta) = s13 = 
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= [me+3md+3mu]/sqrt([me^2+3md^2+3mu^2]+[mtau^2+3mb^2+3mt^2])= 
          = 0.004608
 
sin(*gamma) = 
= [mmu+3ms+3mc]/sqrt([mtau^2+3mb^2+3mt^2]+[mmu^2+3ms^2+3mc^2])  
 
sin(gamma) = s23 = sin(*gamma) sqrt( Sigmaf2 / Sigmaf1 ) = 
           = 0.04234886
 
The factor sqrt( Smf2 /Smf1 ) appears in s23 because 
an s23 transition is to the second generation and 
not all the way to the first generation, 
so that the end product of an s23 transition has a 
greater available energy than s12 or s13 transitions 
by a factor of Smf2 / Smf1 . 
Since the width of a transition is proportional to 
the square of the modulus of the relevant KM entry and 
the width of an s23 transition has greater available energy 
than the s12 or s13 transitions by a factor of Smf2 / Smf1 
the effective magnitude of the s23 terms in the KM entries 
is increased by the factor sqrt( Smf2 /Smf1 ) .

 
The Chau-Keung parameterization is used, 

as it allows the K-M matrix to be represented as 
the product of the following three 3x3 matrices:  
 

 
           1               0                 0
 
           0           cos(gamma)        sin(gamma)   
 
           0          -sin(gamma)        cos(gamma)
 

       cos(beta)           0        sin(beta)exp(-i d13)   
 
           0               1                 0   
 
 -sin(beta)exp(i d13)  0             cos(beta)   
 

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (48 of 65) [3/10/2003 12:48:33 AM]

http://pdg.lbl.gov/


Truth Quark; D4-D5-E6; Cl(1,7) Clifford Algebra; 8-Periodicity; Hyperfinite II1 von Neumann Algebra factor

       cos(alpha)      sin(alpha)            0   
 
      -sin(alpha)      cos(alpha)            0   
 
           0               0                 1   
 

 
The resulting Kobayashi-Maskawa parameters 
for W+ and W- charged weak boson processes, are:
 
 
      d                    s                   b
 
u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
 
The matrix is labelled by either 
(u c t) input  and  (d s b)  output,  
or, as above, 
(d s b) input  and  (u c t)  output. 
 
 
 
For Z0 neutral weak boson processes, which are suppressed 
by the GIM mechanism of cancellation of virtual subprocesses, 
the matrix is labelled by either 
(u c t) input  and  (u'c't')  output,  
or, as below, 
(d s b) input  and  (d's'b')  output: 
 
 
         d                    s                   b
 
d'  0.975                0.222               0.00249 -0.00388i 
 
s' -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
b'  0.00698 -0.00378i   -0.0418 -0.00086i    0.999 
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Since neutrinos of all three generations are massless at tree level, 
the lepton sector has no tree-level K-M mixing. 

According to a Review on the KM mixing matrix by Gilman, Kleinknecht, and Renk in the 2002 Review of 
Particle Physics:

"... Using the eight tree-level constraints discussed below together with unitarity, and assuming only three 
generations, the 90% confidence limits on the magnitude of the elements of the complete matrix are

         d                    s                   b
 
u    0.9741 to 0.9756     0.219 to 0.226      0.00425 to 0.0048
 
c    0.219 to 0.226       0.9732 to 0.9748    0.038 to 0.044 
 
t    0.004 to 0.014       0.037 to 0.044      0.9990 to 0.9993 

... The constraints of unitarity connect different elements, so choosing a specific value for one element 
restricts the range of others. ... The phase d13 lies in the range 0 < d13 < 2 pi, with non-zero values 
generally breaking CP invariance for the weak interactions. ... Using tree-level processes as constraints 
only, the matrix elements ...[ of the 90% confidence limit shown above ]... correspond to values of the sines 
of the angles of s12 = 0.2229 +/- 0.0022, s23 = 0.0412 +/- 0.0020, and s13 = 0.0036 +/- 0.0007. If we use 
the loop-level processes discussed below as additional constraints, the sines of the angles remain 
unaffected, and the CKM phase, sometimes referred to as the angle gamma = phi3 of the unitarity triangle 
...

... is restricted to d13 = ( 1.02 +/- 0.22 ) radians = 59 +/- 13 degrees. ... CP-violating amplitudes or 
differences of rates are all proportional to the product of CKM factors ... s12 s13 s23 c12 c13^2 c23 sind13. 
This is just twice the area of the unitarity triangle. ... All processes can be quantitatively understood by one 
value of the CKM phase d13 = 59 +/- 13 degrees. The value of beta = 24 +/- 4 degrees from the overall fit 
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is consistent with the value from the CP-asymmetry measurements of 26 +/- 4 degrees. The invariant 
measure of CP violation is J = ( 3.0 +/- 0.3) x 10^(-5). ... From a combined fit using the direct 
measurements, B mixing, epsilon, and sin2beta, we obtain: Re Vtd = 0.0071 +/- 0.0008 , Im Vtd = -0.0032 
+/- 0.0004 ... Constraints... on the position of the apex of the unitarity triangle following from | Vub | , B 
mixing, epsilon, and sin2beta. ...

... A possible unitarity triangle is shown with the apex in the preferred region. ...".

 

In hep-ph/0208080, Yosef Nir says: "... Within the Standard Model, the only source of CP violation is the 
Kobayashi-Maskawa (KM) phase ... The study of CP violation is, at last, experiment driven. ... The CKM 
matrix provides a consistent picture of all the measured flavor and CP violating processes. ... There is no 
signal of new flavor physics. ... Very likely, the KM mechanism is the dominant source of CP violation in 
flavor changing processes. ... The result is consistent with the SM predictions. ...".

  

Proton-Neutron Mass Difference: 

 

According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
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and the experimental value of the proton is 938.27231(28) Mev. 
 
The neutron-proton mass difference 1.3 Mev is due to 
the fact that the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.
 
   The magnitude of the electromagnetic energy difference 
mN - mP is about 1 Mev, 
but the sign is wrong:  mN - mP = -1 Mev, 
   and 
the proton's electromagnetic mass is greater than the neutron's.   
 
The difference in energy between the bound states, neutron and proton, 
is not due to a difference between 
the Pre-Quantum constituent masses of the up quark and the down quark, 
calculated in the theory to be equal.  
 
It is due to the difference between the Quantum color force 
interactions of the up and down constituent valence quarks 
with the gluons and virtual sea quarks in the neutron and the proton.  
 
An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places 
with a 625 Mev strange sea quark.  
 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =
 
=   312  x  0.25   x  0.253  x  0.22   Mev   =   4.3 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 4.3 = 317.05 MeV.  
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Similarly, 
the up quark Quantum color force mass increase is about  
 
(mc - mu)  (mu/mc)^2  a(w)  |V(uc)|  =
 
=  1777  x  0.022  x  0.253  x  0.22   Mev   =   2.2 Mev, 
 
(where 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm) 
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 2.2 = 314.95 MeV.  
 
 
   The Quantum color force Neutron-Proton mass difference is 
 
mN - mP = Qmd - Qmu  =  317.05 Mev - 314.95 Mev = 2.1 Mev.
 
 
Since the electromagnetic Neutron-Proton mass difference is 
 
roughly mN - mP = -1 MeV
 
the total theoretical Neutron-Proton mass difference is 
    

mN - mP = 2.1 Mev - 1 Mev = 1.1 Mev, 

an estimate that is fairly close 
to the experimental value of 1.3 Mev. 
 
 
Note that in the equation 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =   4.3 Mev 
 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed 
by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process. 
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Note also that the K-M mixing parameter |Vds| is linear.  
Mixing (such as between a down quark and a strange quark) 
is a two-step process, 
that goes approximately as the square of |Vds|: 
First 
the down quark changes to a virtual strange quark, 
producing one factor of |Vds|. 
Then, second,
the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately 
equal to |Vds|. 
 
Only the first step (one factor of |Vds|) appears in the 
Quantum mass formula used to determine the neutron mass. 
If you measure the mass of a neutron,
that measurement includes a sum over a lot of histories
of the valence quarks inside the neutron.
In some of those histories, in my view,
you will "see" some of the two valence down quarks
in a virtual transition state that is at a time
after the first action, or change from down to strange,
and
before the second action, or change back.
Therefore, you should take into account
those histories in the sum in which you see a strange valence quark,
and you get the linear factor |Vds| in the above equation. 
 
 
Note also that 
if there were no second generation fermions, 
or 
if the second generation quarks had equal masses, 
then 
the proton would be heavier than the neutron 
(due to the electromagnetic difference) 
and 
the hydrogen atom would decay into a neutron, 
and 
there would be no stable atoms in our world.  

 

In this model, protons decay by virtual Black Holes over 10^64 years, according to by Hawking and his 
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students who have studied the physical consequences of creation of virtual pairs of Planck-energy Black 
Holes.

 

  

UCC - DCC Baryon Mass Difference:

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second 
generation ] flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together 
to form baryons ... Protons, for example, consist of two up quarks and one down quark (u-u-d), and 
neutrons have a u-d-d quark content. Some combinations exist in two different spin configurations, and the 
SELEX collaboration believes it has identified both spin levels of the u-c-c baryon. ... Physicists expect the 
mass difference between u-c-c and d-c-c baryons to be comparable to the difference in proton (u-u-d) and 
neutron (u-d-d) mass, since this particle pair is also related by the replacement of an up by a down quark. 
The proton-neutron mass splitting, however, is sixty times smaller than the mass difference between 
the Xi_cc candidates observed by the SELEX collaboration. ...

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of 
doubly charmed baryons seen in their experiment. As a matter of fact, most scientists believed that the 
SELEX collaboration wouldn't see any of these particles. ...".

 

An up valence quark, constituent mass 313 Mev, 
can swap places with a 2.09 Gev charm sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (mc - mu)    a(w)    |Vds|         =
 
=   1,777  x  0.253  x  0.22   Mev   =   98.9 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm)
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
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                      Qmu = 312.75 + 98.9 = 411.65 MeV.  
   
   
A 313 Mev down valence quark can swap places 
with a 625 Mev strange sea quark.  
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (ms - md)  a(w)    |Vds|         =
 
=   312  x  0.253  x  0.22   Mev   =   17.37 Mev, 
   
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 17.37 = 330.12 MeV.  
   

Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at 
least enough energy to produce a charm quark, so that in the above equations there is no mass-ratio-squared 
suppression factor such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the neutron-
proton mass difference for which the ambient sea of quark-antiquark pairs has very little energy since the 
proton is almost stable and the neutron-proton mass difference is, according to experiment, only about 1.3 
MeV.

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only 
on the order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the 
calculation of the neutron-proton mass difference.

The Quantum color force ucc - dcc mass difference is 
 

mucc - mdcc = Qmu - Qmd = 411.65 MeV - 330.12 MeV = 81.53 MeV

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the theoretically 
calculated

ucc - dcc mass difference is about 81.53 / 1.3 = 62.7 times the experimental value of 
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the neutron-proton mass difference, 

which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... 
is sixty times smaller than the mass difference between the Xi_cc candidates ...". 

 

  

Root Vector Geometry of Fermions, Spacetime, Gauge Bosons, and D4-D5-E6-E7-
E8.  

 

The 8 first-generation fermion particles can be represented as 8 vertices of a 24-cell

The 8 dimensions of unreduced spacetime (which reduces to 4-dimensional physical spacetime plus 4-
dimensional internal Symmetry Space) can be represented as another 8 vertices of the 24-cell
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The third set of 8 vertices of the 24-cell then represents the 8 first-generation fermion particles, so that the 
entire 24-cell representation looks like

Note that the three sets of 8 vertices correspond to the two half-spinor and the vector representations of the 
D4 Lie Algebra are related by triality.

These relationships can also be viewed from the perspective of the Cl(1,7) Clifford Algebra 
structures 

1 8 28 56 70 56 28 8 1 = (8+8)x(8+8)

As to the 28-dimensional adjoint representation, 24 of the 28 gauge boson D4 generators can be represented 
by the vertices of a dual 24-cell:

Note that the 24 + 24 = 48 vertices of the two dual 24-cells are 48 of the 72 root vector vertices of the E6 
Lie algebra, and correspond to the 48 root vector vertices of the F4 subalgebra of E6:

The 24 adjoint gauge boson vertices correspond to the 24 root vector vertices of the D4 
subalgebra of E6; 
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When the 8 vector spacetime vertices are added, you get the 32 root vector vertices of the B4 
subalgebra of E6;

When the 8+8 = 16 spinor vertices are added, you get the 48 root vector vertices of the F4 
subalgebra of E6.

Here is how the 24 adjoint gauge boson vertices break down after dimensional reduction to form U(2,2) for 
gravity plus SU(3)xSU(2)xU(1) for the Standard Model:

12 of the 24 vertices correspond to the 12 vertices of the cuboctahedron

that is the root vector polytope of the A3 = D3 Lie Algebra SU(2,2) = Spin(2,4) of the 4-dimensional 
Conformal Group. Then add the 4 D4 Cartan subalgebra generators to get the 12+4 = 16-dimensional Lie 
Algebra SU(2,2)xU(1) = Spin(2,4)xU(1) = U(2,2) that, by a generalization of the MacDowell-Mansouri 
mechanism, produces Gravity and the Higgs mechanism, and

12 vertices of the 24 adjoint gauge boson vertices, plus the 4 D4 Cartan Subalgebra 
generators, represent the 16-dimensional U(2,2) for construction of Gravity plus 

Higgs. 

That leaves 24-12 = 12 remaining vertices
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4 of which lie on a common line

and represent the generators of the 4-dimensional Lie Algebra U(2) = SU(2)xU(1).

The remaining 8 vertices

form a cube that can be labelled

   tb----xb   
   |\   | \  
   | zb----yb
   | |  |  | 
  yr-|--zr | 
    \|    \| 
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     xr----tr
 

Now look at the cube along its tb-tr diagonal axis, and project all 8 vertices onto a plane perpendicular to 
the tb-tr axis, giving the diagram

           yb       
                   

    xb           zb
                   

         tb tr     
                   

    zr           xr
                   

           yr      
 

with two central points surrounded by two interpenetrating triangles, which is the root vector diagram of 
SU(3), Therefore:

the 12 remaining vertices of the 24 adjoint gauge boson vertices represent the 
Standard Model Gauge Group SU(3xSU(2xU(1), 

 

 

There is a nice geometric way to see the structures of D4-D5-E6-E7-E8 Lie 
Algebras: 
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Floating above the Penrose-tiled plane in the above image (adapted from Quasitiler) are, going from left to 
right:

●     4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 
Lie algebra;

●     two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 
8+8 = 16 vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45-
dimensional D5 Lie algebra;

●     5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half 
below the 40 D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make 
up the 72 root vectors of the 72+6 = 78-dimensional E6 Lie algebra;

●     two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 
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E6 root vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root 
vectors of the 126+7 = 133-dimensional E7 Lie algebra; and

●     two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 
E7 root vectors, and two polar points also lying above and below the 126 E7 root vectors, 
whose56+56+1+1 = 114 vertices add to the 126 E7 root vectors to make up the 240 root vectors of 
the 240+8 = 248-dimensional E8 Lie algebra. 

 

E6 is an exceptional simple graded Lie algebra of the second kind: 

E6 = g = g-2 + g-1 + g0 + g1 + g2

g0 = so(1,7) + R + iR

dim g-1 = 16

dim g-2 = 8

This gives real Shilov boundary geometry of S1xS7 for (1,7)-dimensional high-energy spacetime 
representation and for the first generation half-spinor fermion representations, which is the local structure 

needed for a local Lagrangian and calculation of ratios of particle masses and force strengths.

 

Geometric Structure of NonLocal Quantum Theory is given by E6, E7, and E8: 

●     26-dim String Theory with Jordan Algebra structure J3(O)o and Lie Algebra structure E6 / F4 
describes Generalized Bohm Quantum Theory with NonLinear Back-Reaction.

●     27-dim M-theory with Jordan Algebra structures J3(O) and J4(Q)o and Lie Algebra structure E7 / 
E6xU(1) describes Timelike Branes in the MacroSpace of Many-Worlds.

●     28-dim F-theory with Jordan Algebra structure J4(Q) and Lie Algebra structure E8 / E7xSU(2) 
describes Spacelike Branes in the MacroSpace of Many-Worlds.

  

References:

The theoretical physics model described in this paper is not only based on the Lie Algebras D4, D5, E6, E7, 
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and E8, but also on the 256-dimensional Clifford Algebra Cl(1,7), whose 256 dimensions correspond to the 
256 Odu of IFA, also known as Vodou. Therefore, the name that I prefer for this theoretical physics model 
is

the D4-D5-E6-E7-E8 VoDou Physics Model. 

Many details and references can be found on my home page on the web at URL

http://www.innerx.net/personal/tsmith/TShome.html

and on pages linked therefrom.
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Particle Properties from the Particle Data Group at LBL

Quasitiler - The Penrose Tiling and 5-dim HyperCube in the image at the top of this page is from a web 
page of Alex Feingold. Unfortunately, the link to Quasitiler at the Geometry Center of the University of 
Minnesota is no longer good, because not only was the URL http://freeabel.geom.umn.edu/ changed to 
http://www.geom.umn.edu/ some time ago, but now the Geometry Center has gone away (NSF funds were 
cut off). Some of its pages live on in google cache, such as 
http://www.google.com/search?q=cache:s_WVB9Mv-4MC:www.geom.umn.edu/closed.html+&hl=en , but 
I don't know how to access all of them, and I feel that the loss of the Geometry Center is a loss to all of us 
who use the web.

Encyclopedic Dictionary of Mathematics, second edition, MIT Press 1993; Hua, Harmonic Analysis of 
Functions of Several Complex Variables in the Classical Domains, Am. Math. Soc. 1979; Helgason, 
Differential Geometry, Lie Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and 
Geometric Analysis, Academic 1984; Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, 
Geometry of Lie Groups, Kluwer 1997; Gilmore, Lie Groups, Lie Algebras, and Some of Their 
Applications, John Wiley 1974; Edward Dunne's web site; Coquereaux and Jadczyk, Conformal Theories, 
Curved Phase Spaces Relativistic Wavelets and the Geometry of Complex Domains, Reviews in 
Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB 
pdf file.

 

 Tony's Home

...

file:///Phi2Pi/Users/tony/Documents/WWWTS/tsmith-LOCAL/TQ3mHFII1vNFadd97.html (65 of 65) [3/10/2003 12:48:33 AM]

http://pdg.lbl.gov/
http://freeabel.geom.umn.edu/apps/quasitiler/about.html
http://www.math.binghamton.edu/alex/pictures10.html
http://www.math.binghamton.edu/alex/pictures10.html
http://www.innerx.net/personal/tsmith/TShome.html


Poncare Dodecahedral Space and S3

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/PDS3.html[4/16/18, 1:40:52 AM]

Tony Smith's Home Page

Poincare Dodecahedral Space and S3

Symmetric Spaces
Volumes of Spheres
Packings of Spheres
Poincare Dodecahedral Space
Exotic Spheres
Poincare Conjecture
Differential Structures on Spheres
Homotopy
Klein Bottle
Periodicity
Spheres, Octonions, and Reflexivity
Sri Yantra

Spheres are Symmetric Spaces of

(The Symmetric Spaces discussed here can be represented as coset spaces G / K where G is a connected Lie Group
and K is a subgroup of G - for a more technically accurate definition and more details, see, for example: Helgason,

Differential Geometry, Lie Groups, and Symmetric Spaces, Academic 1978; Helgason, Groups and Geometric
Analysis, Academic 1984; Edward Dunne's web site; Brocker and tom Dieck, Representations of Compact Lie Groups,
Springer-Verlag 1985; Besse, Einstein Manifolds, Springer-Verlag 1987; Rosenfeld, Geometry of Lie Groups, Kluwer
1997; Gilmore, Lie Groups, Lie Algebras, and Some of Their Applications, John Wiley 1974. Hermitian Symmetric

Spaces are related to Bounded Complex Domains.)

the form Spin(n+1) / Spin(n) for the n-sphere Sn.

The rank of a Symmetric Space is the maximal dimension of a flat totally geodesic submanifold of the symmetric
space. For example, the rank of an n-sphere Sn is 1, because the maximal flat totally geodesic submanifold is a Great

Circle, such as its Equator, that is a 1-dimensional S1.

Note: Sometimes (thanks to Aaron Bergman for pointing this out to me) I have used the term "Symmetric Space"
incorrectly. Some of the spaces that I refer to as "Symmetric Spaces" should really be called Isotropy Irreducible

Homogeneous Spaces.

Such erroneous terminology still exists on my web site, with respect to, for example, Spin(7) / G2.

The book Einstein Manifolds by Besse (Springer 1987) lists (on page 203) SO(7) / G2 as a compact non-symmetric strongly isotropy irreducible
space, and on pages 179-180 it states that Spin(7) / G2 and S7 are related by Spin(7) acting transitively on S7 with isotropy subgroup K and a 0-
dimensional "space of G-invariant Riemannian metrics up to homotheties (i.e., isometries and multiplication by a positive constant)."and that "...
G2 [subgroup of] SO(7) ... G2 ...[is]... NOT the full group of isometries of any Riemannian metric on the corresponding sphere [S7]. We recall that
any SO(n)-invariant metric on S(n-1) is (proportional to) the canonical one, so the full group of isometries is O(n). Thus even SO(n) is not the full
group of isometries of any Riemannian metric on S(n-1). ...".

Joseph A. Wolf, in his book Spaces of Constant Curvature (5th ed) (Publish or Perish 1984), says (at page 302): "... Added in proof. A completes
structure theory and classification [

http://www.math.okstate.edu/~dunne/LieGroups/HermitianSymmetricSpaces.html
http://www.princeton.edu/~abergman/
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] has now been worked out for the isotropy irreducible riemannian manifolds. Unfortunately it is too long and technical to summarize here. ...".

The book Clifford Algebras and the Classical Groups by Ian Porteous (Cambridge 1995) describes the structure G2 -> Spin(7) -> S7 in terms of
exact sequences and coset spaces.

Note also that I have sometimes used the notation SO(n) when I should have use Spin(n), and vice versa.

Examples of Symmetric Spaces of rank 1 are

Spin(n+1) / Spin(n) = SO(n+1) / SO(n) = O(n+1) / O(n) - n-spheres Sn
SU(n+1) / SU(n) = U(n+1) / U(n) - (2n+1)-spheres S(2n+1)
Sp(n+1) / Sp(n) - (4n+3)-spheres S(4n+3)
SO(n+1) / O(n) - Real Projective Spaces RPn
SU(n+1) / S(U(n)xU(1)) - Complex Projective Spaces CPn
Sp(n+1) / Sp(n)xSp(1) - Quaternionic Projective Spaces QPn
F4 / Spin(9) - Octonionic Projective Plane OP2
Spin(4) / U(2)
Spin(8) / Spin(7) - 7-sphere (round: no torsion, twisting, or squashing)

Spin(7) / G2 - 7-sphere with torsion
Spin(6) / SU(3) = SU(4) / SU(3) - 7-sphere twisted
Spin(5) / Spin(3) = Sp(2) / SU(2) = Sp(2) / Sp(1) - squashed 7-sphere (this leads to an H-space, the
Hilton-Roitberg Criminal)

Some examples of Symmetric Spaces of rank 2 are

Spin(8) / U(4) - compare dimensional reduction of Spin(8) gauge group
Spin(n+2) / Spin(n)xU(1) - Lie Spheres
E6 / Spin(10)xU(1) - Rosenfeld's (CxO)P2
E6 / F4 - set of OP2 in (CxO)P2
G2 / Spin(4) = G2 / Spin(3)xSpin(3) = G2 / SU(2)xSU(2) = G2 / Sp(1)xSp(1) - Quaternionic subalgebras of
Octonions

Some examples of Symmetric Spaces of rank 3 are

Spin(12) / U(6)
Spin(n+3) / Spin(n)xSpin(3) - for n at least 6
E7 / E6xU(1) - set of (CxO)P2 in (QxO)P2

Some examples of Symmetric Spaces of rank 4 are

Spin(16) / U(8)
Spin(n+4) / Spin(n)xSpin(4) - for n at least 8
F4 / Sp(3)xSp(1) - set of QP2 in OP2
E6 / SU(6)xSp(1) - set of (CxQ)P2 in (CxO)P2
E7 / Spin(12)xSp(1) - Rosenfeld's (QxO)P2
E8 / E7xSp(1) - set of (QxO)P2 in (OxO)P2

An example of a Symmetric Space of rank 6 is

E6 / Sp(4)

An example of a Symmetric Space of rank 7 is
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E7 / SU(8)

Some examples of Symmetric Spaces of rank 8 are

Spin(n+8) / Spin(n)xSpin(8) - for n at least 16 - compare Cl(n+8) = Cl(n)xCl(8)
E8 / Spin(16) - Rosenfeld's (OxO)P2

 

Spheres are related to Lie groups, 
particularly to the B and D series of Lie groups Spin(n).   

Here is another list of symmetric spaces. 

Spheres enclose Volumes:

Conway and Sloane, in Sphere Packings, Lattices, and Groups 
(3rd ed Springer 1999), say, at pages 9-10: 

"... the volume of an n-dimensional sphere [that is, a sphere 
in n-dimensional Euclidean space] of radius r ... is 

Vn r^n 

where Vn, the volume of a sphere or radius 1, is given by 

Vn = pi^(n/2) / (n/2)!                    [for even n]
   = 2^n pi^((n-1)/2) ((n-1)/2)! / n!     [for odd n] 

... The surface area of a sphere of radius r is 

n Vn r^(n-1)                                       ...". 

For a unit sphere S(2n+1) in (2n+2)-dimensional space, 
Conway and Sloane's formula would be 

(2n+2) pi^(n+1) / (n+1)!    

For a unit sphere S(2n) in (2n+1)-dimensional space, 
Conway and Sloane's formula would be 

(2n+1) 2^(2n+1) pi^n n! / (2n+1)!

Clifford Pickover, in his book Surfing Through Hyperspace 
(Oxford 1999, notes that 
the dimension in which a sphere of radius r=1 encloses 
maximum volume is 5, and the maximal volume dimension 
increases with radius: 

For r=1.1 it is 7 and for r=1.2 it is 8. 

The dimension in which a sphere of radius r=2 encloses 

http://sprott.physics.wisc.edu/pickover/home.htm
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maximum volume is 24: 

According to a MathWorld web page:

"... the hyper-Surface Area and Content reach Maxima and then decrease towards 0 as [sphere dimension]
n increases. ...

... The point of Maximal hyper-Surface Area ...[and]... The point of Maximal Content ...[cannot]... be
solved analytically for n, but the numerical solutions are n = 7.256295... for hyper-Surface Area and n =
5.25695... for Content. As a result, the 7-D [ S6 in R7 ] and 5-D [ S4 in R5 ] hyperspheres have Maximal
hyper-Surface Area and Content, respectively. ..".

Sphere Packings

 Conway and Sloane, in Sphere Packings, Lattices, and Groups (3rd ed Springer 1999), say, at pages 14-16, 128:

"... We see from Fig. 1.5 ...

http://hades.ph.tn.tudelft.nl/Internal/PHServices/Documentation/MathWorld/math/math/h/h456.htm
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.... that the laminated latttices /\n are the densest packings known in dimensions < 29, except for
dimensions 10-13. In dimension 12 ... the Coxeter-Todd lattice K12 ... the real form of ..[a]... 6-
dimensional complex lattice over the Eisenstein integers ... is the densest known, and in dimensions 10,
11, and 13 there are non-lattice packings ... that are denser than any known lattices. ... Minkowski gave a
nonconstructive proof in 1905 that there exist lattices with density ... > zeta(n) / 2^(n-1) where zeta(n) ...
is the Riemann zeta-function. ... Many generalizations and extensions ... have been found, although no
essential improvement is known for large n. In its general form this bound is known as the Minkowski-
Hlawka theorem. We still do not know how to construct packings that are as good as ...[ the bound of the
Minkowski-Hlawka theorem]... ".

 

According to an article by George Szpiro in Nature 424 (03 July 2003) 12-13:

"... Just under five years ago, Thomas Hales ... declared that he had used a series of computers to prove an
idea that has evaded certain confirmation for 400 years. The subject of his message was Kepler's
conjecture, proposed by the German astronomer Johannes Kepler, which states that the densest
arrangement of spheres is one in which they are stacked in a pyramid - much the same way as grocers
arrange oranges. ... But today, Hales's proof remains in limbo. It has been submitted to the prestigious
Annals of Mathematics, but is yet to appear in print. Those charged with checking it say that they believe
the proof is correct, but are so exhausted with the verification process that they cannot definitively rule out
any errors. So when Hales's manuscript finally does appear in the Annals, probably during the next year, it
will carry an unusual editorial note - a statement that parts of the paper have proved impossible to check.
At the heart of this bizarre tale is the use of computers in mathematics ... In 1977, for example, a
computer-aided proof was published for the four-colour theorem, which states that no more than four
colours are needed to fill in a map so that any two adjacent regions have different colours1, 2. No errors
have been found in the proof, but some mathematicians continue to seek a solution using conventional
methods. ...

... Hales, who started his proof at the University of Michigan in Ann Arbor before moving to the
University of Pittsburgh, Pennsylvania, began by reducing the infinite number of possible stacking
arrangements to 5,000 contenders. He then used computers to calculate the density of each arrangement.
Doing so was more difficult than it sounds. The proof involved checking a series of mathematical
inequalities using specially written computer code. In all, more than 100,000 inequalities were verified

http://www.nature.com/
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over a ten-year period. ... It was not enough for the referees to rerun Hales's code - they had to check
whether the programs did the job that they were supposed to do. Inspecting all of the code and its inputs
and outputs, which together take up three gigabytes of memory space, would have been impossible. So the
referees limited themselves to consistency checks, a reconstruction of the thought processes behind each
step of the proof, and then a study of all of the assumptions and logic used to design the code. A series of
seminars, which ran for full academic years, was organized to aid the effort. But success remained elusive.
Last July [2002], Fejes Tóth reported that he and the other referees were 99% certain that the proof is
sound. They found no errors or omissions, but felt that without checking every line of the code, they could
not be absolutely certain that the proof is correct. For a mathematical proof, this was not enough. After all,
most mathematicians believe in the conjecture already - the proof is supposed to turn that belief into
certainty. The history of Kepler's conjecture also gives reason for caution. In 1993, Wu-Yi Hsiang, then at
the University of California, Berkeley, published a 100-page proof of the conjecture in the International
Journal of Mathematics ... But shortly after publication, errors were found in parts of the proof. Although
Hsiang stands by his paper, most mathematicians do not believe it is valid. ...

...[In January 2003, Hales]... launched the Flyspeck project, also known as the Formal Proof of Kepler.
Rather than rely on human referees, Hales intends to use computers to verify every step of his proof. The
effort will require the collaboration of a core group of about ten volunteers, who will need to be qualified
mathematicians and willing to donate the computer time on their machines. The team will write programs
to deconstruct each step of the proof, line by line, into a set of axioms that are known to be correct. If
every part of the code can be broken down into these axioms, the proof will finally be verified. ... Pierre
Deligne, an algebraic geometer at the Institute for Advanced Study, is one of the many mathematicians
who do not approve of computer-aided proofs. "I believe in a proof if I understand it," he says. For those
who side with Deligne, using computers to remove human reviewers from the refereeing process is another
step in the wrong direction. ...

... Whether or not computer-checking takes off, it is likely to be several years before Flyspeck produces a
result. ... Hales estimates that the whole process, from crafting the code to running it, is likely to take 20
person-years of work. Only then will Kepler's conjecture become Kepler's theorem, and we will know for
sure whether we have been stacking oranges correctly all these years. ...".

Exotic Spheres are related to Division Algebras.

 
The alternative real division algebras are R, C, Q, and O, 
the real and complex numbers, quaternions, and octonions, 
of dimensions 1 = 2^0,  2 = 2^1,  4 = 2^2, and  8 = 2^3 
 
They correspond to the Hopf fibrations of spheres: 

RP1  ->   S1     ->   S0   (S1/Z2 can be either RP1 or an orbifold) 
S1   ->   S3     ->   S2
S3   ->   S7     ->   S4
S7   ->   S15    ->   S8
 
Their dimensions are the 0, 1, 2, and 3 powers of 2. 
 

Z3 = {1,2,3=0} is the only field such that all of its elements are real prime integers. All of its subgroups
Z0, Z1, and Z2 are prime fields. The sedenions of dimension 16 = 2^4 are not a division algebra, and Z4
decomposes into Z2 x Z2.

Kervaire and Milnor (Ann. Math. 77 (1963) 505-537)      
     have calculated the numbers of different (including exotic) 
     differentiable structures for some spheres: 

Topological = TOP Homeomorphisms, Combinatorial = Piecewise Linear = PL Isomorphisms, and Smooth =
Differentiable = DIFF Diffeomorphisms are not equivalent in all dimensions.

http://www.math.pitt.edu/~thales/flyspeck/index.html
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According to Freedman and Quinn (Topology of 4-Manifolds, Princeton University Press, 1990, pages 3-4 and 118-
119): "... Manifolds of dimension 2 ... have been largely understood for half a century. ... in dimension 3 ... Moise in
1952 reduced topological [TOP] theory to the piecewise linear [PL] (or equivalently smooth [DIFF]) category ... higher
dimensions ( > 5 ) were developed next. The two key events were the development of the methods of smooth [DIFF]
and PL handlebody theory by Smale in the late 1950s, and the extension to topological [TOP] manifolds by Kirby and
Siebenmann in 1969. Dimension 4 was last, with the corresponding results published by the authors in 1982. ... it is the
behavior of 2-dimensional disks which separates the dimensions in this way: the generic map of a 2-disk in a 3-
manifold has 1-dimensional self-intersections; in a 4-manifold the intersections are isolated points; and in dimensions
5 and above 2-disks are generically embedded. ... Papakyriakopoulos' breakthrough in dimension 3 was a proof of the
Dehn lemma for embedding 2-disks in 3-manifolds. In dimension 5 and higher 2-disks are used in the Whitney trick ...
New phenomena are ... encountered in dimension 4 ... In other dimensions the principal methods (handlebody theory or
embeddedsurface theory) proceed uniformly in the smooth [DIFF], PL, or topological [TOP] categories ... Differences
between the categories can for the most part be understood in terms of the associated bundle theories. In dimension 4
qualitatively different ... phenomena occur in the smooth [DIFF] category ... the topological [TOP] theory ... results
parallel those of higher dimensions. ... the smooth [DIFF] analogs are known to be false by Donaldson's work ... In
dimensions less than 4 the categories DIFF, PL, TOP are equivalent. ... [PL and DIFF] are the same up to isotopy, for
manifolds of dimension less than 6. ... ".

John Baez says: "... there are various distinct questions floating around, including:

A) how many topological manifolds are homotopy-equivalent to the sphere?
B) how many PL ( = piecewise-linear = combinatorial) manifolds are homeomorphic to the sphere?
C) how many smooth manifolds are PL equivalent to the sphere?

... In the case of dimension 3, question A is open [ However, as of April 2003, after this was written by John Baez, it may have been
proven by Grisha (Grigori) Perelman. ] (the Poincare conjecture), while questions B and C are solved and the answer is 1 ...
In the case of dimension 4, question A is solved (in the 1980s, by Freedman) and the answer is 1; question C is solved
and the answer is 1, but question B is open (the smooth Poincare conjecture in dimension 4) ...".

Why is question B hard to answer in dimension 4 ? As John Baez says: "... in 4 dimensions we have PL
= DIFF, so question B) is equivalent to: how many smooth manifolds are homeomorphic to the sphere ...",
and question C) is equivalent to how many smooth manifolds are diffeomorphic to the sphere. As
Donaldson and Kronheimer say in their book The Geometry of Four-Manifolds (Oxford 1990): "...
Smale's h-cobordism theorem: if X and Y are h-cobordant then they are diffeomorphic ... breaks down in
four dimensions ... ".

Why can question A be answered in dimension 4 ? Ian Stewart (Nature 320 (20 March 1986) said: "...
Steven Smale developed a method of breaking manifolds into nice pieces, called handles ... [and] ...
moving handles around ... Another important tool ... was .. the technique of surgery. This is in essence a
systematic study of the effect of removing cerain nice pieces of a manifold and putting them back with a
specific twist. ... [In] the three-dimensional case [Poincare's original conjecture] and the four-dimensional
case ... both handle theory and surgery fail to work. The number of dimensions is high enough to allow
complicated behaviour, but too small to leave adequate room for manoeuvre in eliminating those
complications. ... But ... Andrew Casson found a way to make handle theory work in four dimensions. In
1982 Michael Freedman used Casson-handles to prove the four dimensional case of the Poincare
conjecture (but not the more specialized differentiable case, which remains open). ...".

Why is question A hard to answer in dimension 3 ? Ian Stewart (Nature 325 (12 February 1987) 579-
580) said: "... If evey loop in a given [simply-connected, unlike PDS3] three-dimensional manifold can be
shrunk to a point, must that manifold be topologically a hypersphere? ... start with a description of a three-
dimensional manifold in terms of a system of links. ... assume that every loop in this manifold can be
shrunk, and as what constraint this requirement imposes on the system of links. Then ... find ways to
modify the links, using those constraints, until at the end of the process ... [there is] ... a system of links
corresponding to the hypersphere. Many complicated moves are needed to effect the simplification. ... The

http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/README.html
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sources of technical difficulty are twofold. The first is the combinatorial complexity of the moves, and the
rules stating which one should be applied in circumstances to achieve which tiny step in the simplification.
The second is that, in order for the proof to proceed rigorously, a certain amount of technical baggage
must be carried along during each move. At the end of hte proof this additional superstructure can be
discarded, but until the end is reached it is essential. More than one topologist has attempted to prove the
Poincare conjecture by this route, but nobody ... [has] ... succeeded fitting all the pieces together and
making them all work at once. ...". One way to describe a 3-sphere in terms of loops is the Hopf Fibration.

According to a 15 April article by Sara Robinson in The New York Times:

"... Grigori Perelman of the Steklov Institute of Mathematics of the Russian Academy of
Sciences in St. Petersburg ... is reporting that he has proved the Poincare Conjecture ...
Perelman's work ... relies on ideas pioneered by another mathematician, Richard Hamilton. ...
Perelman's personal story has parallels to that of ... Andrew Wiles ... who, without confiding
in his colleagues, worked alone in his attic on Fermat's Last Theorem. Though his early work
has earned him a reputation as a brilliant mathematician, ... Perelman spent the last eight years
sequestered in Russia, not publishing. ... Perelman's ... papers say that he has proved what is
known as the Geometrization Conjecture, a complete characterization of the geometry of
three-dimensional spaces.

Since the 19th century, mathematicians have known that a type of two-dimensional space
called a manifold can be given a rigid geometric structure that looks the same everywhere.
Mathematicians could list all the possible shapes for two-dimensional manifolds and explain
how a creature living on the surface of one can tell what kind of space he is on.

In the 1950's, however, a Russian mathematician proved that the problem was impossible to
resolve in four dimensions and that even for three dimensions, the question looked hopelessly
complex.

In the early 1970's, ... William P. Thurston, a professor at the University of California at
Davis, conjectured that three-dimensional manifolds are composed of many homogeneous
pieces that can be put together only in prescribed ways and proved that in many cases his
conjecture was correct. ... Thurston won a Fields Medal, the highest honor in mathematics, for
his work.

... Perelman's work, if correct, would provide the final piece of a complete description of the
structure of three-dimensional manifolds and, almost as an afterthought, would resolve
Poincare's famous question.

... Perelman's approach uses a technique known as the Ricci flow, devised by ... Hamilton,
who is now at Columbia University. The Ricci flow is an averaging process used to smooth
out the bumps of a manifold and make it look more uniform. ... Hamilton uses the Ricci flow
to prove the Geometrization Conjecture in some cases and outlined a general program of how
it could be used to prove the Geometrization Conjecture in all cases. He ran into problems,
however, coping with certain types of large lumps that tended to grow uncontrollably under
the averaging process.

... Perelman has ... figure[d] out some new and interesting ways to tame these singularities ...".

As of 15 April 2003, Grisha Perelman has posted two papers: math.DG/0211159 and math.DG/0303109.
In the latter paper, he says:

"... This is a technical paper, which is a continuation of [math.DG/0211159]. Here we verify
most of the assertions, made in [math.DG/0211159, §13]; the exceptions are (1) the statement
that a 3-manifold which collapses with local lower bound for sectional curvature is a graph

http://www.nytimes.com/
http://xxx.lanl.gov/abs/math.DG/0211159
http://xxx.lanl.gov/abs/math.DG/0303109
http://xxx.lanl.gov/abs/math.DG/0211159
http://xxx.lanl.gov/abs/math.DG/0211159
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manifold - this is deferred to a separate paper, as the proof has nothing to do with the Ricci
flow, and (2) the claim about the lower bound for the volumes of the maximal horns and the
smoothness of the solution from some time on, which turned out to be unjustified, and, on the
other hand, irrelevant for the other conclusions.

The Ricci flow with surgery was considered by Hamilton ... unfortunately, his argument, as
written, contains an unjustified statement (R_MAX = GAMMA, on page 62, lines 7-10 from
the bottom), which I was unable to fix. Our approach is somewhat different, and is aimed at
eventually constructing a canonical Ricci flow, defined on a largest possible subset of space-
time, - a goal, that has not been achieved yet in the present work. For this reason, we consider
two scale bounds: the cutoff radius h, which is the radius of the necks, where the surgeries are
performed, and the much larger radius r, such that the solution on the scales less than r has
standard geometry. The point is to make h arbitrarily small while keeping r bounded away
from zero. ...".

 

The truth of the smooth Poincare Conjecture in 3 dimensions and the truth of the topological Poincare Conjecture
in 4 dimensions may be useful in studying the MacroSpace of Sum-Over-Histories Many-Worlds Quantum Theory.

 Here is a page about the Kervaire Invariant.

The following table is of Smooth=Differentiable manifolds that are Combinatorial=Piecewise Linear equivalent
to the n-sphere Sn. For Topological manifolds that are homotopy-equivalent to the n-sphere, the answer is unknown
for dimension n = 3. For Combinatiorial=Piecewise-Linear manifolds that are homeomorphic to the n-sphere, the
answer is unknown for dimension n = 4 .

      S1   -  1
      S2   -  1
      S3   -  1 = 2x1 / 2  (but S3 is a subset of any exotic R4#)
      S4   -  1
      S5   -  1
      S6   -  1
      S7   -  28  =  8x7 / 2  =  2^3 x (2^3 - 1) / 2  
      S8   -  2
      S9   -  8 
      S10  -  6
      S11  -  992  =  32x31  =  2^5 x (2^5 - 1)
      S12  -  1
      S13  -  3
      S14  -  2
      S15  -  16,256  =  128x127  =  2^7 x (2^7 - 1)      
      S16  -  2
      S17  -  16
      S18  -  16
 
The number of differentiable structures 
for S7  is     28  =                 2^2 x (2^3 - 1)  
for S11 is    992  = 2 x   496 = 2 x 2^4 x (2^5 - 1)  
for S15 is 16,256  = 2 x 8,128 = 2 x 2^6 x (2^7 - 1)  
 
It is interesting that 
28, 
496, and 
8,128 
are even perfect numbers of the form 2^(n-1) x (2^n - 1) 
and 
are the sums of consecutive odd cubes 
28 = 1^3 + 3^3, 
496 = 1^3 + 3^3 + 5^3 + 7^3, and 
8,128 = 1^3 + 3^3 + 5^3 + 7^3 + 9^3 + 11^3 + 13^3 + 15^3
and 
that they are related to three Mersenne Primes: 
2^3 - 1 =   7,
2^5 - 1 =  31, and 
2^7 - 1 = 127.
(see The Loom of God, by Clifford Pickover (Plenum 1997))
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These interesting facts are not coincidental. 

Kervaire and Milnor give the formula 
 
DIFF(4n-1) = 2^(2n-4) (2^(2n-1) - 1) P(4n-1) Bn an / n 
 
where, for k unequal to 3 or 4, 
 
DIFF(k) is the number of diffeomorphism classes of 
           differentiable structures on the topological k-sphere, 
           which, by Smale, Ann. Math. 74 (1961) 391-406,  
           is the number of h-cobordism classes of homotopy k-spheres
 
P(k)    is the order of the stable homotopy group 
           of the k-stem of p-spheres, for p greater than k+1,  
           
Bk      is the kth Bernoulli number, in the sequence 
           1/6, 1/30, 1/42, 1/30, 5/66, 691/2730, 7/6, ...
           Bernoulli numbers come from Bernoulli polynomials.  
           (Bernoulli numbers, as well as surreal numbers, 
            may be useful in describing 
            the allspaces of Many-Worlds Quantum Theory.)  
 
ak      is 1 or 2 according to whether k is even or odd.
 

Another page deals with 
the Milnor spheres S(4k-1)#, of dimension 4k-1 for k=2 or greater, 
which are homeomorphic to normal spheres S(4k-1) 
but not diffeomorphic to them. 
 

A way to look at spheres is by their Homotopy Groups PI(k)(Sn), 
which is roughly 
the number of ways you can wrap a k-sphere around an n-sphere. 
For example, PI(n)(Sn) is the infinite cyclic group Z, 
and each element of Z corresponds to a winding number 
of a wrapping of Sn around Sn.   
 
As noted by John Baez, 
Homotopy Groups can be related to the 4-dimensional 24-cell, 
as well as the 24-dimensional Leech lattice, 
since the (n+3) Homotopy Group of the n-sphere Sn is 
PI(n+3)(Sn) = Z24  for n greater than 4.  
 
They are also related to the 8-dimensional Witting polytope, 
since 
PI(n+7)(Sn) = Z240  for n greater than 8.  

Homotopy Groups have Periodicity relations 
related to Clifford Periodicity. 
 
Some other interesting Homotopy Group relations are: 
PI(5)(S2)  = Z2 
PI(6)(S3)  = Z12 
PI(7)(S4)  = Z + Z12 
PI(15)(S8) = Z + Z120
PI(n)(S1) is trivial for n greater than 1
PI(k)(Sn) is trivial if k is less than n
PI(3)(S2) is infinite cyclic Z 
PI(n+1)(Sn) = Z2 if n is greater than 2
PI(3)(S2)   = Z2 
PI(n+2)(Sn) = Z2 if n is greater than or equal to 2
PI(n+k)(Sn) is independent of n for sufficiently large n
PI(n+11)(Sn) = Z504       for n greater than 12.  
PI(n+15)(Sn) = Z2 + Z480  for n greater than 16.  
PI(n+19)(Sn) = Z2 + Z264  for n greater than 20.  
PI(n+20)(Sn) = Z24        for n greater than 21.  
 

John Baez, in his week 104 and week 105, 
looks at octonions, PI(k)(O(infinity)), 
and 
Bott periodicity  PI(n+8)(O(infinity)) = PI(n)(O(infinity))
where 
O(infinity) is the orthogonal group for infinite-dimensional 

http://xxx.lanl.gov/abs/physics/9705021
http://www.damtp.cam.ac.uk/user/scw21/papers/
http://math.ucr.edu/home/baez/week101.html
http://math.ucr.edu/home/baez/week104.html
http://math.ucr.edu/home/baez/week105.html
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real space which contains as subgroups 
all orthogonal groups O(n) for all finite n.  
 
The Clifford algebra reflection group Pin(n) double covers O(n). 
 
The spin group Spin(n) double covers SO(n). 
 
For k = 0, 
PI(0)(O(infinity)) = Z/2, 
but PI(0)(SO(infinity)) = 0. 
 
For k = 1, 
PI(1)(O(infinity)) = PI(1)(SO(infinity)) = Z/2,  
but PI(1)(Spin(infinity)) = 0.
 
For k at least 2, 
PI(k)(O(infinity)) = PI(k)(SO(infinity)) = PI(k)(Spin(infinity)). 
 

The following table summarizes the Bott Periodicity Theorem results: 
 
 
R  PI(0)(O(infinity)) = Z/2   Pin(n)/Spin(n)  connected components 
                                O(n)/SO(n)       and reflections 
 
C  PI(1)(O(infinity)) = Z/2    Pin(n)/O(n)         spinor spin
                              Spin(n)/SO(n)
 
   PI(2)(O(infinity)) = 0 
 
Q  PI(3)(O(infinity)) = Z    S3s in SO(2n)        Lie group rank
                           S3=Spin(3)=SU(2)=Sp(1)
 
   PI(4)(O(infinity)) = 0 
 
   PI(5)(O(infinity)) = 0 
 
   PI(6)(O(infinity)) = 0 
 
O  PI(7)(O(infinity)) = Z    S7s in Cl(8n)          dimension of
                          S7 products give Spin(8)  vector space
                           Spin(8) is in Cl(8)
                        Cl(8n) = Cl(8) x...x Cl(8)     
                          (n-fold tensor product)
 
For all n, PI(n+8)(O(infinity)) = PI(n)(O(infinity))

John Baez notes that the fact that 
PI(7)(O(infinity)) = Z corresponds to dimension can also 
be seen by: 
forming the classifying space BO(infinity) of O(infinity); 
noting that PI(n)(G) = PI(n+1)(BG) for any Lie group G 
so that 
PI(7)(O(infinity)) = PI(-1)(O(infinity)) = PI(0)(BO(infinity)); 
and noting that PI(0)(BO(infinity)) = KS0 
where KS0 is the real K-theory of S0 
which counts the difference in dimension between 
the two fibres of a vector bundle over the 0-sphere S0.  
 
 
As John Baez notes, PI(0), PI(1), PI(3), and PI(7) 
correspond to the alternative real division algebras: 
real R, complex C, quaternion Q, and octonion O, 
as their imaginaries are the spheres S0, S1, S3, and S7. 
 

The reflections of
 
   PI(0)(O(infinity)) = Z/2   Pin(n)/Spin(n)  connected components 
                                O(n)/SO(n)    and reflections 
 

correspond to the twists that make the Klein Bottle one-sided.

http://mathworld.wolfram.com/KleinBottle.html
http://www.geom.umn.edu/zoo/toptype/klein/welcome.html
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As described in The Topology of Fibre Bundles, by Norman Steenrod 
(Princeton 1951), the facts  
that O(k+1) is the group of a k-sphere bundle whose fibre is Sk, 
that sphere bundles over Sn correspond 1-1 
     with elements of PI(n-1)(O(k+1)) 
     up to equivalence under the operations of PI(0)(O(k+1)), and 
that PI(0)(O(k+1)) has 2 elements,
imply 
that there are two Sk bundles over S1, 
the untwisted S1 x Sk  and the twisted generalized Klein Bottle. 
 
The twisted Klein(1,k) Bottle is constructed by forming 
the product of Sk with an interval and matching the ends 
with an orientation reversing transformation, 
so that the Klein(1,k) bottle is not orientable.  
 
Since RP1 is homeomorphic to S1, 
the untwisted S1 x Sk corresponds 
to the Shilov boundary manifolds   
 
                 RP1 x S3  and  RP1 x S7  
 
used in the D4-D5-E6-E7-E8 physics model.  
 
The corresponding twisted manifolds are 
 
        Klein(1,3) Bottle  and  Klein(1,7) Bottle 
 
 
WHAT IF PHYSICAL SPACETIME WERE TWISTED KLEIN(1,3) BOTTLE 
RATHER THAN UNTWISTED RP1 x S3 ? 
 
Igor Kulikov has shown that:  
 
for untwisted fields in S1 x R3, 
decreasing the topological parameter,  
equivalent to increasing finite temperature, 
causes the coupling constant to decrease; 
 
while 
 
for twisted fields in S1 x R3, 
decreasing the topological parameter,  
equivalent to increasing finite temperature, 
causes the coupling constant to increase; 
 
and 
 
massless untwisted fields get dynamical mass 
with decreasing topological parameter,  
equivalent to increasing finite temperature; 
 
while 
 
effective mass for twisted fields is eliminated 
at a critical topological parameter,  
equivalent to a critical finite temperature.   
 
 

Eightfold periodicity is related 
to the 8 trigrams of the I Ching. 

http://xxx.lanl.gov/abs/hep-th/9609050
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The relationship between homotopy periodicity 
and Clifford algebra periodicity is shown by this table, 
in which O represents O(infinity) real Lie group rotations, 
Sp represents Sp(infinity) quaternionic Lie group rotations, 
U represents U(infinity) complex Lie group rotations, 
Cl(n) is the real Clifford algebra Cl(0,n), and 
Clc(n) is the complex Clifford algebra over complex n-space:    
 
 
n     Cl(n)   PI(n)(O)   PI(n)(Sp)     Clc(n)   PI(n)(U)   
 
7=-1   R+R       Z          Z           C+C        Z
 
0      R        Z/2         0           C          0
 
1      C        Z/2         0           C+C        Z
 
2      Q         0          0           C          0
 
3      Q+Q       Z          Z           C+C        Z
 
4      Q         0         Z/2          C          0
 
5      C         0         Z/2          C+C        Z
 
6      R         0          0           C          0
 
 
What patterns emerge from this table? 
 
1 - For each field K, 
if the Clifford algebra n is of the form K+K, 
the origin of the first K of the K+K can be 
shifted relative to the origin of the second K of the K+K 
by any integral distance, 
so that the homotopy PI(n) is Z. 
 
2 - For each field K, 
if the Clifford algebra n is of the form K 
and preceding Clifford algebra n-1 is of the form K+K, 
then the homotopy PI(n) has the same order as 
the number of different multiplicative products of K, 
because 
there is a K+K from n-1 inside the K of the n, 
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and the product of the first K of the K+K can 
be reconciled with the product of the second K of the K+K 
in that many different ways. 
For K = C, the complex numbers, 
there is only one product because i fixes +1 and -1, 
and PI(n) = 0.  
For K = R, the real numbers, 
and for K = Q, the quaternions, 
there are two different multiplicative products 
because for R the unit can be +1 or -1 
and for Q the product ij can be +k or -k 
so that the two products are mirror images of each other, 
and PI(n) = Z/2.   
Such a "first Z/2" represents reflections.  
 
3 - For each field K, 
if the Clifford algebra n is of the form K 
and preceding Clifford algebra n-1 is of the form K+K, 
then the homotopy PI(n+1) has the order of 
spin structures on manifolds over the field K. 
For K = C, these are Z, rather than Z/2, 
because for n+1 = 1 and 5 these are complexifications 
of real Clifford algebras of type C 
and, since CxC = C+C, 
are complex Clifford algebras of type C+C 
as in pattern number 1 above.  
For K= R and K = Q, these are Z/2. 
Such a "second Z/2" for K = R and K = Q represents spinors.  
 

WHAT ABOUT the 3-sphere S3, of dimension 2^k + 1 for k=1?  
 
It is accurate to say that there is no exotic S3, 
in the sense that anything homeomorphic to normal S3 
is also diffeomorphic to normal S3. 
 
HOWEVER, the 3-dimensional analogue S3# of the exotic Milnor sphere 
DOES exist, but it is not only not diffeomorphic to normal S3, 
it is NOT even homeomorphic to normal S3.  
That is because S3# is NOT SIMPLY CONNECTED.  
 
 
WHAT IS S3# ?
 

S3# is called the Poincare Dodecahedral Space.

 
Poincare, because it would be a counterexample 
to the Poincare conjecture in 3 dimensions if it were simply connected. 
 
Dodecahedral, because it has dodecahedral/icosahedral symmetry 
of the 120-element binary icosahedral group, 
which double covers the simple 60-element icosahedral group.  
 
A reference is 
Topology and Geometry, by Glen Bredon, Springer (1993).
 
 
WHAT DOES S3# LOOK LIKE?
 
Here are some images from the WWW pages of Richard Hawkins, 
who calls S3# the Mayan Time Star.  His pages contain many more 
images and movies that help you understand how S3# looks, 
and also how a lot of other things look.  

How did Richard Hawkins find out about the Time Star? Krsanna Duran says: "... I wrote an article
about what the Sirians told me about five interpenetrated tetrahedra embodying and unifying all prime
geometries which was published in January, 1995. Richard Hawkins read the article and and sent an email
to Gerald de Jong about it. Gerald de Jong constructed a computer model of the five interpenetrated
tetrahedra to discover that it did all the things I said it did with extraordinary elegance. ...".

The Time Star is one of my favorite Archetypes.

http://www.newciv.org/Synergetic_Geometry/
http://www.eskimo.com/~carjula/timestar.htm/Timestar.htm
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Start with a dodedecahedron.  
Five tetrahedra fit inside the dodecahedron:

The alternating permutation group of the 5 tetrahedra is 
the 60-element icosahedral group.  
 
Now, to see things clearly, look at just one tetrahedron.
You can symmetries more clearly when you put 
an octhedron inside the tetrahedron and 
a cuboctahedron inside the octahedron: 

 
Take the one tetrahedron and put it inside a cube, 
with one edge of the tetrahedron in each face of the cube.  
Now rotate the cube around inside the dodecahedron, 
while you also rotate each of the 6 edges of the tetrahedron 
each of the 6 faces of the cube.  
Start like this: 

then, 36 degrees later, it looks like this: 

The tetrahedra edges now are parallel to the cube edges. 
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36 more degrees, after 72 degrees total rotation, 
the edges will have again formed a tetrahedron.  
Keep rotating. 
After 360 degrees, you have made 5 tetrahedra 
(one each 72 degrees), and this is what you have:

The cube is back like it was, 
BUT THE TETRAHEDRON IS ORIENTED OPPOSITELY 
with respect to the cube from its original position. 
 
YOU HAVE TO ROTATE 720 degrees TO GET BACK LIKE YOU STARTED. 
 
That means that, to make S3#,  
instead taking the quotient of SO(3) 
by the 60-element icosahedral group, 
you should 
take the quotient of S3 = Spin(3) = SU(2), 
the double cover of SO(3), 
by the 120-element binary icosahedral group.  
 
Therefore, S3# is a natural spinor space, 
and 
5-fold Golden Ratio Icosahedral Symmetry
is 
a manifestation in 3 and 4 dimensions 
of 
the  Milnor sphere structure of 7 and 8 dimensions.  
 

John Baez, in a 2003-01-23 post to the sci.physics.research thread "The magic of 8", said:

"... "even unimodular lattices" and "invertible symmetric integer matrices with even entries on the
diagonal" ...[are]... secretly the same thing as long as your matrix is positive definite ... a "lattice" is a
subgroup of R^n that's isomorphic to Z^n. If we give R^n its usual inner product, an "even" lattice is one
such that the inner product of any two vectors in the lattice is an even integer. A lattice is "unimodular" if
the volume of each cell of the lattice is 1. To get from an even unimodular lattice to a matrix, pick a basis
of vectors in the lattice and form the matrix of their inner products. This matrix will then be symmetric,
have determinant +-1, and have even entries down the diagonal. ...[a famous 8 x 8 invertible integer
matrix with even entries on the diagonal and signature +8 is]...

   2 -1  0  0  0  0  0  0
  -1  2 -1  0  0  0  0  0
   0 -1  2 -1  0  0  0  0
   0  0 -1  2 -1  0  0  0
   0  0  0 -1  2 -1  0 -1
   0  0  0  0 -1  2 -1  0
   0  0  0  0  0 -1  2  0
   0  0  0  0 -1  0  0  2

It's called E8, and it leads to huge wads of amazing mathematics. For example, suppose we take 8 dots and
connect the ith and jth dots with an edge if there is a "-1" in the ij entry of the above matrix. We get this:

   o----o---o----o----o----o----o
                      |
                      |
                      o

Now, make a model with one ring for each dot in the above picture, where the rings link if the

http://math.ucr.edu/home/baez/README.html
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corresponding dots have an edge connecting them. We get this:

   /\   /\   /\   /\   /\   /\   /\ 
  /  \ /  \ /  \ /  \ /  \ /  \ /  \
 /    \    \    \    \    \    \    \
/    / \  / \  / \  / \  / \  / \    \ 
\    \ /  \ /  \ /  \ /  \ /  \ /    / 
 \    \    \    \    \ /\ \    \    /
  \  / \  / \  / \  / \  \ \  / \  /
   \/   \/   \/   \/ / \/ \ \/   \/
                    /      \ 
                    \      /
                     \    /
                      \  /
                       \/ 

Next imagine this model as living in the 3-sphere. Hollow out all these rings: actually delete the portion of
space that lies inside them! We now have a 3-manifold M whose boundary dM consists of 8 connected
components, each a torus. Of course, a solid torus also has a torus as its boundary. So attach solid tori to
each of these 8 components of dM, but do it via this attaching map: (x,y) -> (y,-x+2y) where x and y are
the obvious coordinates on the torus, numbers between 0 and 2pi, and we do the arithmetic mod 2pi. We
now have a new 3-manifold without boundary. This manifold is called the "Poincare homology sphere".
Poincare invented it as a counterexample to his own conjecture that any 3-manifold with the same
homology groups as a 3-sphere must *be* the 3-sphere. But he didn't invent it this way. Instead, he got
it by taking a regular dodecahedron and identifying its opposite faces in the simplest possible way,
namely by a 1/10th turn. So, we've gone from E8 to the dodecahedron!

... The fundamental group of the Poincare homology sphere has 120 elements. In fact, we can describe
it as follows. The rotational symmetry group of the dodecahedron has 60 elements. Take the "double
cover" of this 60-element group, namely the 120-element subgroup of SU(2) consisting of elements that
map to rotational symmetries of the dodecahedron under the double cover p: SU(2) -> SO(3) This is the
fundamental group of the Poincare homology ...[sphere]... Now, this 120-element group has finitely many
irreducible representations. One of them just comes from restricting the 2-dimensional representation of
SU(2) to this subgroup: call that R. There are 8 others: call them R(i) for i = 1,...,8. Draw a dot for each
one, and draw a line from the ith dot to the jth dot if the tensor product of R and R(i) contains R(j) as a
subrepresentation. We get this picture:

   o----o---o----o----o----o----o
                      |
                      |
                      o

Voila! Back to E8. ...".

 

The Octonions are the only Division Algebra with Reflexivity.

 
The Unit Spheres of the Division Algebras K are related 
to the Hopf Fibrations of the form  Sn = Sm / KP1.     
 
 
For the Real Numbers, the Complex Numbers, and the Quaternions, 
their Unit Spheres directly form Lie groups:  
 
REAL NUMBERS    S0 =  S1 / RP1 = Z2                       is a discrete group 
 
COMPLEX NUMBERS S1 =  S3 / CP1 = Spin(2) = U(1)           is a Lie group
 
QUATERNIONS     S3 =  S7 / QP1 = Spin(3) = SU(2) = Sp(1)  is a Lie group      
 
 
For the Octonions, 
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the Unit Sphere S7 does NOT form a Lie group. 
However, 
the Unit Sphere S7 does EXPAND to form the Lie group Spin(8).  
 
If the process of expansion is continued upward 
from S7 to Sp(2) to SU(4) to Spin(8), 
and you note that Spin(8) is in the Clifford Algebra Cl(8), 
then you see that 
the upward expansion can continue indefinitely 
to Cl(8N) for arbitrary N. 
 
If you go downward from Spin(8), based on Real Numbers, 
to SU(4), based on Complex Numbers, 
to Sp(2), based on Quaternions, 
to S7, based on Octonions, 
then you see that 
the downward expansion can continue indefinitely 
to the ZeroDivisor algebra ZD(2^N) for arbitrary N. 
 
 
 
THE INTERPENETRATION OF THE UPWARD-BASED WEDGE 
AND THE DOWNWARD-BASED WEDGE 
SHOWS OCTONION REFLEXIVITY. 
 
 
OCTONIONS       S7 = S15 / OP1                            is NOT a Lie group   
 
...
...
...
Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)
...
...
...
Cl(32) = Cl(8)^4        \                       /                           
                         \                     /                           
Leech Lattice in Cl(24)   \                   /                           
                           \                 /                           
Spin(16) and E8 in Cl(16)   \               /                              
                             \             /                           
Spin(8) in Cl(8)              \     o     /  R8  G0  G1  G2  G3  G4  G5  G6  G7
                               \   / \   /
SU(4)                           \ /   \ /    C4  G0-iG1  G2-iG3  G4-iG5  G6-iG7
                        ---------X-----X---------   
Sp(2)                           / \   / \    Q2  G0-iG1-jG2-kG3  G4-iG5-jG6-kG7
                               /   \ /   \                          
S7                            /     o     \  O   G0-iG1-jG2-kG3-EG4-IG5-JG6-KG7
                             /             \                   
                            /               \                ND(16)                 
                           /                 \                         
                          /                   \              ND(32)                    
                         /                     \                       
                        /                       \            ND(64)              
                                                             ...
                                                             ...
                                                             ...
 
 
OCTONION REFLEXIVITY IS INHERITED BY THE SEDENIONS:  
 
 
SEDENIONS       S15       (S7=S15/OP1)                    is NOT a Lie group   
 
...
...
...
Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)
...
...
...
Cl(40) = Cl(8)^5        \                       /                           
                         \                     /                           
Cl(32) = Cl(8)^4          \                   /                           
                           \                 /                           
Leech Lattice in Cl(24)     \               /                              
                             \             /                           
Spin(16) and E8 in Cl(16)     \     o     /  R16 
                               \   / \   /
SU(8)                           \ /   \ /    C8 
                        ---------X-----X---------   
Sp(4)                           / \   / \    Q4 
                               /   \ /   \                          
S15 (S7=S15/OP1)              /     o     \  O2  
                             /             \                   
                            /               \                ND(32)                 
                           /                 \                         
                          /                   \              ND(64)                    
                         /                     \                       
                        /                       \            ND(128)              
                                                             ...
                                                             ...
                                                             ...
 
 
 
OCTONION REFLEXIVITY IS ALSO INHERITED BY THE LEECH LATTICE, 
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BASED ON A FIBRATION OF S23 BY A MANIFOLD M7 THAT IS NOT A SPHERE: 
 
 
24-dim LEECH LATTICE     S23  (M7=S23/OP2)                is NOT a Lie group   
 
...
...
...
Cl(8N) = Cl(8) (x)...(N times)...(x) Cl(8)
...
...
...
Cl(48) = Cl(8)^6        \                       /                           
                         \                     /                           
Cl(40) = Cl(8)^5          \                   /                           
                           \                 /                           
Cl(32) = Cl(8)^4            \               /                              
                             \             /                           
Spin(24) in Cl(24)            \     o     /  R24 
                               \   / \   /
SU(12)                          \ /   \ /    C12 
                        ---------X-----X---------   
Sp(6)                           / \   / \    Q6 
                               /   \ /   \                          
S23 (M7=S23/OP2)              /     o     \  O3  
                             /             \                   
                            /               \                ND(48)                 
                           /                 \                         
                          /                   \              ND(96)                    
                         /                     \                       
                        /                       \            ND(192)              
                                                             ...
                                                             ...
                                                             ...
 
                   
 
AS OP2 IS THE HIGHEST DIMENSIONAL OCTONION PROJECTIVE SPACE, 
THERE ARE NO HIGHER DIMENSIONAL STRUCTURES OF THAT TYPE.  
 
 
 

There are only 3 Pairs of Interpenetrating Triangles, corresponding to

the Octonions.

the Sedenions (pairs of Octonions) and

the Leech Lattice (triples of Octonions).

 
For each Pair of Interpenetrating Triangles, 
each Single Triangle corresponds to Mt. Meru: 
 
                                    o  
                                   / \
                                  /   \     
                                 /     \  
                                /_______\    
 
 
                       0 
Cl(0)                  1                    1 R          a^2 =  1
Cl(1)                1   1                  2 C          a^2 = -1
Cl(2)              1   2   1                4 Q
Cl(3)            1   3   3   1              8 O
Cl(4)          1   4   6   4   1           16 S              ab=0
Cl(5)        1   5  10  10   5   1         32 SC             a0=b
Cl(6)      1   6  15  20  15   6   1       64 M(8,R)
Cl(7)    1   7  21  35  35  21   7   1    128 M(8,R)+M(8,R) a^2=0
Cl(8)  1   8  28  56  70  56  28   8   1  256 M(16,R)       a^4=0
 
 
 
 
Each Pair of Interpenetrating Triangles 
corresponds to a Mogan David: 
 

/\
____/__\____
\  /    \  /
\/      \/
/\      /\

/__\____/__\
\  /
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\/

 

 A Mogan David expands to form a Sri Yantra:

 

This Sri Yantra is a more symmetrical modification of Sri Yantras from two different web pages. It has 4 Sides,
corresponding to the 4 dimensions of physical spacetime of the D4-D5-E6-E7-E8 physics model and to Octonion
coassociative squares. The 2 Border lines of the 4 Sides correspond to the 2 Quaternionic 4-dimensional Spaces that
form the 8-dimensional Octonions, and so to the 8 Directions.

The Sri Yantra has a Center, which, combined with the 4 Sides, corresponds to the Five Elements.

The Sri Yantra has an Outer Lotus of 16 Petals, corresponding t o two half-spinor representations of the Spin(8) Lie
algebra and to the first-generation fermions of the D4-D5-E6-E7-E8 physics model. The 3 Border Rings beyond the
Outer Lotus Petals correspond to the 3 generation of fermions of the D4-D5-E6-E7-E8 physics model.

The Sri Yantra has an Inner Lotus of 8 Petals, corresponding to the vector representation of Spin(8) and to the 8-
dimensional spacetime of the D4-D5-E6-E7-E8 physics model prior to dimensional reduction.

The Sri Yantra has 9 Triangles, with each triangle corresponding to an Octonion associative triangle.

The first 6 triangles, 3 pairs, correspond to:

the Octonions O (red pair of reflexive interpenetrating triangles),

the Sedenions OxO (red and green pairs of reflexive interpenetrating triangles), and

the Leech Lattice OxOxO (red, green, and blue pairs of reflexive interpenetrating triangles),

which in turn correspond to the Lie algebras E6, E7, and E8, and to the 3 generations of fermions in the D4-D5-E6-
E7-E8 physics model;

http://www.gaiamind.com/triangle.html
http://alumni.cse.ucsc.edu/~mikel/sriyantra/sriyantra.html
http://www.clas.ufl.edu/users/gthursby/tantra/shriyan.htm
http://alumni.cse.ucsc.edu/~mikel/sriyantra/golden.html
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The remaining 3 triangles, one gold pair and one purple triangle, correspond not to pairs of reflexive interpenetrating
triangles, but to Octonion associative triangles. Each triangle therefore represents an entire Octonion algebra
containing that associative triangle, and the 3 triangles together represent how the 3 Octonions of OxOxO are related to
one another.

The gold pair of triangles corresponds to the two mirror image Octonion half-spinor representations of Spin(8).

The purple triangle corresponds to the Octonion vector representation of Spin(8).

The Sri Yantra has a Central Vertex.

The 9 Triangles have 27 Vertices, corresponding to the 22 Hebrew letters plus 5 Finals.

The 27 Triangle Vertices correspond to the 27-line Configuration whose symmetry group is the Weyl Group of the 78-
dimensional Lie algebra E6.

The 27 Triangle Vertices also correspond to the 27-complex-dimensional space E7 / (E6xU(1)).

The 27 Triangle Vertices plus the 1 Central Vertex correspond to the 28-dimensional adjoint representation of Spin(8),
which in turn corresponds to the 12+16 = 28 gauge bosons, Higgs mechanism, and propagator phase of the D4-D5-
E6-E7-E8 physics model.

The 28 Vertices also correspond to the 28-quaternionic-dimensional space E8 / (E7xSU(2)).

The 28 Vertices plus the 16+8 = 24 Lotus Petals form the 52-dimensional Lie algebra F4, to which the Lie algebras
E6, E7, and E8 are related by the Freudenthal-Tits Magic Square.

 

 

The construction of this Sri Yantra is based on the Golden Ratio of the Great Golden Pyramid:

It is so constructed that the distance from the lower corners of the 2x1 rectangle to the top and bottom vertices of the
Sri Yantra is PHI = (1/2)(diagonal of rectangle + 1) = (1/2)(sqrt(5) + 1).
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Since PHI^2 = PHI + 1, the radius of the circle is sqrt(PHI^2 - 1^2) = sqrt ((PHI + 1) - 1) = sqrt(PHI).

Let D be the distance between the base lines of the two largest triangles. Then the highest and lowest base lines are at
distance D above and below the base lines of the two largest triangles.

Everthing else is constructed symmetrically from those basic elements. The construction method is a more symmetrical
modification of the method shown on a Golden Sri Yantra web page.

 

 
 
 

Tony Smith's Home Page ......

http://alumni.cse.ucsc.edu/~mikel/sriyantra/golden.html
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 T-quarks, Nambu-Jona-Lasinio, and Kaluza-Klein

 

CDF and D0  observed 3 peaks in their T-quark data:

 

The middle (cyan) peak ( around 175 GeV ) is the one they initially identified as the T-quark.

The low peak (green) and the high peak (magenta) can be understoon in terms of Froggatt's paper hep-ph/0307138:

in terms of a 3-part system of the T-quark, the Higgs, and the Triviality Bound.

The high and low peaks can be seen when you look closely at dilepton events, such as the D0 event Run 84395, Event
15530 ( mu mu ) described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029

 

as analyzed using the matrix-element weighting algorithm that, according to hep-ex/9808029, "... is an extension of the
weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...".

Close study of all 3 peaks might give useful information about not only the T-quark and the
Higgs, but also our Vacuum itself.

http://xxx.lanl.gov/abs/hep-ph/0307138
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
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Koichi Yamawaki in his paper at hep-ph/9603293 describes T-quark condensate Higgs models
( NJL and BHL ) that seem to be related to the low and high T-quark peaks

and

Michio Hashimoto, Masaharu Tanabashi, and Koichi Yamawaki in their paper at hep-
ph/0311165 describe a T-quark condensate models in 8-dimensional spacetime ( with 4

compact dimensions ) that seem to be related to the middle T-quark peak.

In his paper, Yamawaki says in part:

"... tightly bound composite Higgs models such as ... top quark condensate ...[which have]... nontrivial
short distance dynamics of the gauged Nambu-Jona-Lasinio (NJL) models (gauge theories plus four-
fermion interactions)

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

... in which the critical phenomenon in the gauged NJL model [yield] a simple reason why the top quark
can have an extremely large mass compared with other quarks and leptons. ... the four-fermion theory

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

in the presence of gauge interactions (gauged NJL model) can become renormalizable and nontrivial in
sharp contrast to the pure NJL model without gauge interactions. ...

... The Higgs boson was predicted as a tbar-t bound state ...

... the top quark can have a large mass, or more properly, why other fermions can have very small masses

... if only the top quark coupling is above the critical coupling, while all others [are] below it ...

The top quark condensate ... indeed yields a standard gauge symmetry breaking pattern ... to feed the mass
of W and Z bosons. ...

The largest physically sensible (new physics scale) would be the Planck scale 10^19 GeV at which we
have a minimum value prediction mt = 145 GeV ... with the pure NJL case ...

The BHL [ Bardeen-Hill-Lindner ] value is then given by mt = 218 +/- 3 GeV, at 10^19 GeV ... The
Higgs boson was predicted as a tbar-t bound state ... Its mass was also calculated by BHL through the full
RG equation ... the result being ... MH = mt x 1.1 at 10^19 GeV ...[which gives]... MH = 239 +/- 3 GeV
for mt = 218 +/- 3 GeV ...[ and MH = 143 GeV for mt = 130 GeV which is reasonably close to the 145
GeV value of mt ]...".

In other words, Yamawaki indicates that

the NJL model describes the low T-quark peak around 145 GeV, which is reasonably close to
the 130 GeV value of the D4-D5-E6-E7-E8 VoDou physics model

the BHL model describes the high T-quark peak around 218 GeV and

the BHL model Higgs / T-quark mass ratio of 1.1 is consistent with the 145.8 GeV / 130 GeV
= 1.12 ratio of the D4-D5-E6-E7-E8 VoDou physics model.

http://xxx.lanl.gov/abs/hep-ph/9603293
http://xxx.lanl.gov/abs/hep-ph/0311165
http://xxx.lanl.gov/abs/hep-ph/0311165
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Also, Hashimoto, Tanabashi, and Yamawaki in their paper at hep-ph/0311165 say:

"... We perform the most attractive channel (MAC) analysis in the top mode standard model with TeV-
scale extra dimensions, where the standard model gauge bosons and the third generation of quarks and
leptons are put in D(=6,8,10,...) dimensions. In such a model, bulk gauge couplings rapidly grow in the
ultraviolet region. In order to make the scenario viable, only the attractive force of the top condensate
should exceed the critical coupling, while other channels such as the bottom and tau condensates should
not. We then find that the top condensate can be the MAC for D=8 ... We predict masses of the top (m_t)
and the Higgs (m_H) ... based on the renormalization group for the top Yukawa and Higgs quartic
couplings with the compositeness conditions at the scale where the bulk top condenses ...

for ...[ Kaluza-Klein type ]... dimension... D=8 ... m_t = 172-175 GeV

and m_H=176-188 GeV ...".

 

The middle peak can be seen when you look closely at the D0 dilepton event Run 84395, Event 15530 ( mu mu )
described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-ex/9808029

using the neutrino weighting algorithm. It has 3 jets. If all 3 jets are included ( the solid line in the graph ), energy
around 200 GeV, corresponding to the Standard Model Critical Point Truth Quark excited state at the magenta dot. If
only the 2 highest energy jets are included ( the dashed line in the graph ), it has energy around 170 GeV,
corresponding to the 2-vacuum intermediate excited Truth Quark state at the cyan dot, and the energy of the third jet
would correspond to decay down the blue curve along the Vacuum Stability bound of 10^19 GeV.

 

 Here are some more details from Yamawaki's paper at hep-ph/9603293:

"... mass of all particles in the ... standard model (SM) ... is attributed to a single order parameter, the
vacuum expectation value (VEV) of the Higgs doublet. Thus the problem of the origin of mass is simply
reduced to understanding the dynamics of the Higgs sector...

... the situation very much resembles the Ginzburg-Landau (GL)'s macroscopic theory for the
superconductivity, the mysterious parts of which were eventually explained by the microscopic theory of
Bardeen-Cooper-Schrieffer (BCS): The GL's phenomenological order parameter was replaced by the
Cooper pair condensate due to the short range attractive forces.

... the sigma-model description by Gell-Mann and Levy (GML) works very well as far as the low energy
(macroscopic) phenomena are concerned, while the deeper understanding of it was first given by Nambu
and Jona-Lasinio (NJL)1 based on the analogy with the BCS dynamics.

Nowadays people believe that essentially the same phenomena as described by the NJL paper takes place
in the microscopic theory for hadrons, QCD.

http://xxx.lanl.gov/abs/hep-ph/0311165
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ph/9603293
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In QCD the VEV of sigma ... 93 MeV, has been replaced by the quark-antiquark pair condensate ... an
analogue of the Cooper pair condensate, formed by the attractive color forces.

The Nambu-Goldstone (NG) boson, the pion, is now a composite state of quark and antiquark.

This is actually the prototype of the dynamical symmetry breaking (DSB) due to composite order
parameters like fermion pair condensates.

In fact Higgs sector in the SM is precisely the same as the sigma model except that ... the VEV of
sigma ... 93 MeV ... is now replaced by the Higgs VEV ... 250 GeV ...

One is thus naturally led to speculate that there might exist a microscopic theory for the Higgs sector, with
the Higgs VEV being replaced by the fermion-antifermion pair condensate ...

... tightly bound composite Higgs models were ... proposed based on the ... gauged NJL model (gauge
theory plus four-fermion interaction)

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

within the framework of ladder Schwinger-Dyson (SD) equation. The gauged NJL model was shown to
have a phase structure divided by a critical coupling (critical line) similarly to the NJL model, and have a
large anomalous dimension due to strong attractive forces at relatively short distance or high energy. Such
a system may actually be regarded as a theory with ultraviolet fixed point(s) in contrast to the asymptotic
freedom. A remarkable feature of this dynamics is that the four-fermion interation in four dimensions

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

may become renormalizable ... in a non-perturbative sense ... in sharp contrast to the pure NJL model ...

... We give a detailed comparison between the original formulation of Miransky-Tanabashi-Yamawaki
(MTY) and another one of Bardeen-Hill-Lindner (BHL) ...

... current masses ... are entirely due to the Higgs VEV through the Yukawa coupling in the Glashow-
Salam-Weinberg model and have nothing to do with the QCD dynamics ...

... QCD has no elementary order parameters. If the quark and gluon fields were order parameters, then the
Lorentz invariance, color symmetry and charge symmetry would have been spontaneously broken in QCD
in contrast to the reality. Then only possible order parameters are composite ones, variation of n-point
Green functions or that of local composite fields. ... where ... a dynamical mass of quark, signals the
spontaneous chiral symmetry breaking due to the QCD dynamics. We may define an "on-shell"
dynamical mass m* ... which is often called constituent mass ( it also includes the effects of the
explicit breaking due to the current mass). In contrast to the sigma model where ... there is no Yukawa
coupling ... at Lagrangian level in QCD. However, we have an "induced" Yukawa vertex ... which is a
"wave function" of [ pi ] as a composite of [ quark and antiquark ] and is related to the dynamical mass ...

... As a low energy scale we take the scale parameter of QCD, /\_QCD, which is typically of order 100
MeV - 1 GeV and actually characterizes the scale of the order parameters ...[ pion force ].. 93 MeV,
...[constituent light quarks ]... 300 MeV or ...[ /\_QCD = 250 MeV ]...

... Nambu-Jona-Lasinio Model ... the gauged NJL models (gauge theories plus four-fermion theories) ...

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

... encompass a variety of tightly bound composite Higgs models, such as .. top quark condensate ...[ with
anomalous dimension 2 ]... The NJL model is of course non-renormalizable and trivial theory, i.e., we
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cannot take the UV cutoff to infinity to have a sensible continuum theory, in contrast to the gauged NJL
model ...

... Gauged Nambu-Jona-Lasinio Model ...

... Tightly Bound Composite Higgs Models ... There are a variety of tightly bound composite Higgs
models based on the gauged NJL model ... top quark condensate ...[ with anomalous dimension 2 ]...

... Top Quark Condensate ... the ... extremely large ... top quark ... mass ... compared with mass of all
other quarks and leptons and seems to suggest a special role of the top quark in the electroweak symmetry
breaking, the origin of mass, and hence a strong connection with the Higgs boson itself. ... the top quark
condensate proposed by Miransky, Tanabashi and Yamawaki (MTY) and by Nambu independently ...
entirely replaces the standard Higgs doublet by a composite one formed by a strongly coupled short range
dynamics (four-fermion interaction)

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

which triggers the top quark condensate. The Higgs boson emerges as a tbar-t bound state and hence is
deeply connected with the top quark itself. ... MTY introduced explicit four-fermion interactions

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

responsible for the top quark condensate in addition to the standard gauge couplings. Based on the explicit
solution of the ladder SD equation, MTY found that even if all the dimensionless four-fermion couplings

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

are of O(1), only the coupling larger than the critical coupling yields non-zero (large) mass ... The model
was further formulated in an elegant fashion by Bardeen, Hill and Lindner (BHL) in the SM language,
based on the RG equation and the compositenes condition. BHL essentially incorporates 1/Nc sub-
leading effects such as those of the composite Higgs loops and ... gauge boson loops which were
disregarded by the MTY formulation. We can explicitly see that BHL is in fact equivalent to MTY at
1/Nc-leading order. Such effects turned out to reduce the above MTY value 250 GeV down to 220 GeV ...

... Top Quark Mass Prediction ... the central part of the ... MTY ... model ... relat[es]... the dynamical
mass of the condensed fermion (top quark) to the mass of W/Z bosons. ... the mass of W and Z bosons in
the top quark condensate is generated via dynamical Higgs mechanism .... where ... 250 GeV
...determine[s] the IR scale of the model ... we could predict mt by fixing ... [t]he decay constants of these
composite NG bosons ...[about]... 250 GeV so as to have a correct mW ... Actually, ... mt ...[is]
determine[d]... as a decreasing function of cutoff /\. The largest physically sensible /\ (new physics scale)
would be the Planck scale /\ = 10^19 GeV at which we have a minimum value prediction mt = 145 GeV.
... Now in the gauged NJL model, QCD plus four-fermion interaction ...

[ In an 8-dimensional Kaluza-Klein version the four-fermion interaction is not needed. ]

...[f]or the Planck scale cutoff /\ = 10^19 GeV, we have mt = 250 GeV ... This is compared with the pure
NJL case mt = 145 GeV ...

... RG Equation plus Compositeness Condition (BHL) ... the BHL formulation of the top quark
condensate, which is based on the RG equation combined with the compositeness condition ... start[s] with
the SM Lagrangian which includes explicit Higgs field at the Lagrangian level ...

... BHL versus MTY ...MTY formulation is based on the nonperturbative picture ... On the other hand,
BHL is crucially based on the perturbative picture ...[which]... breaks down at high energy near the
compositeness scale /\ ...[ 10^19 GeV ]... there must be a certain matching scale /\_Matching such that the
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perturbative picture (BHL) is valid for mu < /\_Matching, while only the nonperturbative picture (MTY)
becomes consistent for mu > /\_Matching ... However, thanks to the presence of a quasi-infrared fixed
point, BHL prediction is numerically quite stable against ambiguity at high energy region, namely, rather
independent of whether this high energy region is replaced by MTY or something else. ... Then we expect
mt = mt(BHL) = 1 Ã2yt(mu = mt) v = 1/(sqrt(2)) ybart v within 1-2%, where ybart is the quasi-infrared
fixed point given by Beta(ybart) = 0 in ... the one-loop RG equation ... The composite Higgs loop changes
ybart^2 by roughly the factor Nc/(Nc +3/2) = 2/3 compared with the MTY value, i.e., 250 GeV -> 250 x
sqrt(2/3) = 204 GeV, while the electroweak gauge boson loop with opposite sign pulls it back a little bit to
a higher value. The BHL value is then given by mt = 218 +/- 3 GeV, at /\ = 10^19 GeV.

The Higgs boson was predicted as a tbar-t bound state with a mass MH = 2mt based on the pure NJL
model calculation1. Its mass was also calculated by BHL through the full RG equation ... the result
being ... MH / mt = 1.1 ) at /.\ = 10^19 GeV ...".

 

Here are some more details from the paper of Hashimoto, Tanabashi, and Yamawaki at hep-ph/0311165:

"... The idea of the top quark condensate explains naturally the large top mass of the order of the
electroweak symmetry breaking (EWSB) scale. In the explicit formulation of this idea often called the "top
mode standard model" (TMSM), the scalar bound state of tbar-t plays the role of the Higgs boson in the
SM.

There are ... problems in the original version of the TMSM:

We need to introduce ad hoc four-fermion interactions of the top quark in order to trigger the
EWSB.
... if we take /\ to the Planck ... scale ...[s]uch a huge /\ ... causes a serious fine-tuning problem.

As a possible solution to these problems, following the line of an earlier attempt of the TMSM in the TeV-
scale extra dimension [ Kaluza-Klein ] scenario Arkani- Hamed, Cheng, Dobrescu and Hall (ACDH)
proposed an interesting version of such where the SM gauge bosons and the third generation of quarks
and leptons live in the D(= 6, 8, · · · )-dimensional bulk, while the first and second generations are
confined in the 3-brane (4-dimensional Minkowski space-time).

[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which

the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time (PST),
the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) and move from
one of PST or ISS to the other, and
the third generation fermions have two feet in PST but move in ISS

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8-dimensional
SpaceTime. ]

Gauge interactions in higher dimensions than four become strong in a certain high-energy region. Bulk
gauge interactions are expected to trigger the top condensation without adding ad hoc four-fermion
interactions, in contrast to the original version of the TMSM.

However, the dynamics of bulk gauge theories was not concretely analyzed ...[ by ACDH ]... In particular,
as it turned out the bulk QCD coupling, which is the most relevant interaction for the top
condensation, has an ultraviolet fixed point (UV-FP) or upper bound within the same MSbar scheme
of the truncated Kaluza-Klein (KK) effective theory as that ...[ the work of ACDH ]... was based on.
Thus, it is quite nontrivial whether the top condensation is actually realized or not.

http://xxx.lanl.gov/abs/hep-ph/0311165
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... we have studied the dynamical chiral symmetry breaking (DxSB) in bulk gauge theories, based on the
ladder Schwinger-Dyson (SD) equation. Switch ing off the electroweak interaction in the bulk, we then
found that the bulk QCD coupling can ... become suffciently large to trigger the top condensation for
... D = 8.

For the purpose of model building, we further need to study the effect of the bulk electroweak
interactions: Since the bulk U(1)Y interaction grows very quickly due to the power-like running behavior
and reaches immediiately its Landau pole /\_LY , it may affect the most favored channel for condensate,
i.e., the most attractive channel (MAC). We also need to study whether or not the prediction of the top
mass agrees with the experiments.

... we demonstrate a possibility that the top condensate is actually the MAC even including all of the bulk
SM gauge interactions. This is quite nontrivial, because inclusion of the strong bulk U(1)Y interaction may
favor the tau condensation rather than the top condensation. In order for only the top quark to acquire the
dynamical mass of the order of the EWSB scale, the binding strength should exceed the critical binding
strength ... only for the top quark ("topped MAC" or "tMAC"). Namely, our scenario works only when...
the binding strength... of the top ... condensate...[exceeds]... the critical binding strength ...[which in
turn exceeds]... the binding strength ... of the ... bottom... and tau condensates at the scale /\, ... We
refer to the scale /\ satisfying ...[those relationships]... as the tMAC scale /\_tM.

For the MAC analysis, we study binding strengths ... by using the one-loop renormalization group
equations (RGEs) of dimensionless bulk gauge couplings. It is in contrast to the analysis of ACDH
where all of bulk gauge couplings are assumed equal (and strong enough for triggering the EWSB). In
order to check reliability of our MAC analysis, we also study the regularization-scheme dependence of the
binding strengths. We calculate gauge couplings in two prescriptions, the MSbar scheme of the truncated
KK effective theory and the proper-time (PT) scheme.

There are some varieties in the estimation of ... the critical binding strength ... The naive dimensional
analysis (NDA) implies ... the critical binding strength ...[is about]... 1, while the ladder SD equation yields
much smaller value ... the critical binding strength ...[about]... 0.1 . As the estimate of ... the critical
binding strength ... increases ... the region of the tMAC scale gets squeezed. Even if we adopt the lowest
possible value of ... the critical binding strength ... given by the ladder SD equation, we find that the tMAC
scale does not exist for the simplest scenario with D = 6. On the other hand, the tMAC scale does exist in
D = 8 for the value of the ladder SD equation, /\_tM R = 3.5&endash;3.6, where the compactification
scale R^(-1) is taken to be 1-100 TeV. For D = 10, the MAC analysis significantly depends on the
regularization scheme.

Once we obtain the tMAC scale tM, we can easily predict the top mass mt and the Higgs mass mH by
using the renormalization group equations (RGEs) for the top Yukawa and Higgs quartic couplings, and
the compositeness conditions at the scale /\ = /\_tM. This is in contrast to the earlier approach ..[of
ACDH]... where the composite scale /\ is treated as an adjustable free parameter and fixed so as to
reproduce the experimental value of mt. Without such an adjustable parameter, we predict the top quark
mass

mt = 172 - 175 GeV for D = 8 and R^(-1) = 1-100 TeV.

... We find that the value of mt near the compactification scale R^(-1) is governed by the quasi infrared
fixed point (IR-FP) for the top Yukawa coupling y ... We also predict the Higgs boson mass as mH = 176
- 188 GeV ...[which is close to the range of 1.1 mt = 189 - 193 GeV]...

Thanks to the IR-FP property, the prediction for mt and mH is stable. ...

Let us consider a simple version of the TMSM with extra dimensions where the SM gauge group and the
third generation of quarks and leptons are put in D-dimensional bulk, while the first and second
generations live on the 3-brane (4-dimensional Minkowski space-time).
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[ Compare the D4-D5-E6-E7-E8 VoDou physics model. in which

the first generation fermions move purely in 4-dimensional Minkowski Physical Space-Time (PST),
the second generation fermions have one foot in 4-dimensional Internal Symmetry Space (ISS) and move from
one of PST or ISS to the other, and
the third generation fermions have two feet in PST but move in ISS

where 4-dim PST and 4-dim ISS are the products of dimensional reduction of a high-energy 8-dimensional
SpaceTime. ]

The D-dimensions consist of the usual 4- dimensional Minkowski space-time and extra ... spatial
dimensions compactified at a TeV-scale R^(-1). The number of dimensions D is taken to be even, D = 6,
8, 10, · · ·, so as to introduce chiral fermions in the bulk. In order to obtain a 4-dimensional chiral theory
and to forbid massless gauge scalars, we compactify extra dimensions on the orbifold ... [ T^(D-4) /
Z^((D-4)/2)_2 ]...

We emphasize that there is no elementary field for Higgs in our model. The chiral condensation of bulk
fermions may generate dynamically a composite Higgs field, instead.

Hence we investigate RGEs of bulk gauge couplings including loop effects of the composite Higgs.

We expand bulk fields into KK modes and construct a 4-dimensional effective theory. ...

... We calculate the RGEs by using the UV-BCs ... and determine mt and mH through the conditions,

mt = ( v / sqrt(2)) y(mt),
mH = v sqrt( lambda(mH)) ...
with v = 246 GeV.

We show results of mt and mH in Fig ... 8 ...
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for D = ... 8 ... , R^(-1( = 10 TeV for various values of the compositeness scale /\. ... the tMAC scale does
exist only for D = 8 without much ambiguity, /\_tM R = 3.5-3.6. Identifying /\ with tM, we depict the
region of the tMAC scale for D = 8 by the shaded area in Fig. 8. ... For D = 8 we predict mt = 172 - 175
GeV, and mH = 176 - 188 GeV, for the range of the compactification scale R^(-1) = 1-100 TeV. The
uncertainties ... also include error of alpha_3(MZ) = 0.1172 +/- 0.0020 .

... the prediction ... for mt is consistent with the reality, the MSbar mass mt = 164.7 +/- 4.9 GeV which is
calculated from the observed value of the pole mass, 174.3 +/- 5.1 GeV . ... our compositeness scale is
fixed by the tMAC scale tM by requiring that the top quark condensation actually takes place, while other
condensations do not. Hence the top mass as well as the Higgs mass is the prediction in our approach. ...

... the value ... is significantly smaller than that of the original TMSM in four dimensions which predicted
mt >= 200 GeV. Let us consider a simplified RGE for y neglecting the electroweak gauge interactions ...
we find the quasi IR fixed point y_qIR(mu) ... decreases as ...(D-4) increases at mu = R^(-1) ... As a
result, the prediction of mt with ...[D-4]... > 0 is substantially lower than that of the original TMSM with
...D-4]... = 0. ...

The mechanism is still operative even including the electroweak gauge interactions: In Fig. 10,

we show the quasi IR fixed point and the behavior of y based on the full one-loop RGE with various
boundary conditions at /\. We also show the Pendleton-Ross (PR) fixed point ... As far as ... D = ... 8 ... the
value of the PR fixed point is smaller than that of the quasi IR fixed point ... The top Yukawa coupling at
R^(-1) for D = ... 8 ... is actually between ... the PR fixed point ... and ... the quasi IR fixed point ... for a
sufficiently large top Yukawa, y)/\_ >= 1 , at high energy scale( /\ R )^(D-4) .>> 1 ... We note here that the
actual prediction of mt with D = ... 8 is even smaller than the value expected from y_qIR.

We also comment that the predicted values of mt and mH would be stable thanks to these fixed points,
even if the estimate of the tMAC scale were somewhat changed from ours for some reason. ... the lower
value prediction of mt than that of the original TMSM can also be understood as follows: Since KK modes
of the top quark (t^(n)) as well as its zero mode (t^(0)) contribute to the VEV v ... the condensate <
tbar^(0) t^(0) > is suppressed compared with the original TMSM and so is the top mass.

Now we discuss implication of our Higgs mass prediction ... The upper limit of mH from radiative
corrections in the SM is mH < 199 GeV at 95% CL . The prediction ... is still below this upper limit. ...

... SUMMARY AND DISCUSSIONS

We have argued a viable top mode standard model (TMSM) with TeV-scale extra dimensions where bulk
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SU(3) x SU(2) x U(1) SM gauge interactions (without ad hoc four-fermion interactions) trigger
condensate of only the top quark, but not of other quarks and leptons.

In order for such a situation to be realized, the binding strength ... should exceed the critical binding
strength ... only for the top quark (tMAC) ... The binding strengths ... were calculated by using RGEs for
bulk SM gauge couplings. ... We then found that the region of the tMAC scale is squeezed out for D = 6 ...
while it does exist for D = 8, /\ = (3.5-3.6) R^(-1). We were not able to draw a reliable conclusion for D =
10 since the MAC analysis for D = 10 strongly depends on the regularization scheme.

For D = 8, we predicted the top mass mt and the Higgs mass mH: mt = 172 - 175 GeV and mH = 176 -
188 GeV, by using RGEs for the top Yukawa and Higgs quartic couplings with the compositeness
conditions at the tMAC scale tM. Our predictions are governed by the quasi IR-FP and hence are stable
against varying the composite cale. The predicted values would not be changed so much, even if the region
of the tMAC scale got wider than our estimate for some reason.

Why is the value ...[ of mt ]... significantly smaller than that of the original TMSM in four dimensions
which predicted mt >= 200 GeV? The value of the top Yukawa coupling at the quasi IR-FP is ...
suppress[ed] ...[by a]... factor 2^(-(D-4)/2) ...[so].. the mass of the top quark decreases as the number of
dimensions increases. ...

Many issues remain to be explored:

1) Our results on the tMAC scale are sensitive to the value of ... the critical binding strength ...
Although we used the reference value of ... the critical binding strength ... in the approach of the
ladder SD equation neglecting the effect of the compactification, it would be more preferable if we
can determine ... the critical binding strength ... more reliably. For such a purpose, we should take
into account effects of the compactification scale R^(-1) which turned out not so small compared
with the tMAC scale /\_tM in our analysis. We also need running of bulk gauge couplings beyond
one-loop perturbation.
2) We incorporated only one composite Higgs doublet into RGEs, assuming other possible bound
states such as vector/axial-vector bosons are irrelevant. In order to justify the assumption, we need
to solve bound state problems in the bulk gauge theories. Once such a composite scalar exists, it
should be a tightly bound state formed by strong short distance dynamics with large anomalous
dimension. Such a system is expected to resemble the gauged Nambu-Jona-Lasinio (GNJL) model
where the compositeness condition is explicitly formulated. Actually, as it happened in the 4-
dimensional case, the pure gauge dynamics strong at short distance in our case can also induce
strong four-fermion nteractions which may become relevant operators due to large anomalous
dimensions, gamma_m = D/2 - 1. ...
3) There are potential constraints on our model from precision electroweak measurements. The
summation of KK modes below the cutoff /\ contributes to delta rho as delta rho = ( /\ R )^(D-6) (
M_W R )^2 . In our case with /\ = /\_tM, ( /\_tM R )^(D-6) = 10 for D = 8, we thus need to take
R^(-1) > O(10 TeV), which may be subtle about the fine tuning. ...
4) Masses of other quarks and leptons have not been dealt with in this paper. In the original TMSM,
these masses are descended from the top condensate through ad hoc flavor-breaking four-fermion
interactions. The origin of such four-fermion interactions will be highly hoped for in the present
scenario.
5) Our scenario crucially relies on the short distance strong dynamics around the composite scale.
We thus need a better-controlled theory in the UV-region. It would be interesting to study a
deconstructed/latticized version of our model. ...".
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Ghost in the Shell: Translation and Editing

Marxism - Physics

In the TV series Ghost in the Shell: Stand Alone Complex and Ghost in the Shell: Stand Alone Complex 2nd GIG,
there are some significant inconsistencies among:

the Japanese audio dialogue;
the HK/DVD English subtitles; and
the Bandai English audio dubbed dialogue [ on Bandai USA DVDs and aired on the USA Cartoon Channnel TV
program Adult Swim ].

 

I have expected that the HK/DVD English subtitles (being what a Hong Kong Chinese thinks that Japanese words
mean in English) might sometimes be very far off, such as in episode 20 of Ghost in the Shell: Stand Alone Complex
2nd GIG where Motoko says in Japanese audio "Gos's mind is consumed by justice [ seigi ]", and the HK/DVD
subtitle says "Gos's brains is being eaten by semen [ seiki ] ".

 

Sometimes the Bandai English audio corrects HK/DVD subtitle erroneous translations, such as in episode 22 of Ghost
in the Shell: Stand Alone Complex, when Laughing Man intervenes against the sadistic lesbian DEA agent who is
acting as Motoko's body-change doctor, and has a ghost-hacking conversation with Motoko in which Motoko quotes
Wilhelm Steckel as saying:

according to HK/DVD subtitle "Only immature people will choose to die for honour ... Only mature
people will die for their ideals.", while

Bandai English audio has the correct quote "The mark of the immature man is that he wants to die nobly
for a cause, while the mark of the mature man is that he wants to live humbly for one.".

 

However, and somewhat disturbing to me, at other times the Bandai English audio editing seems to substantially
change the meaning of the original Japanese audio.

For example, according to a 28 February 2005 rec.arts.anime.misc post by scott34... and reply by
"S.t.A.n.L.e.E" :

[ post ] "... The original Japanese airing of Ghost in the Shell SAC episode 16 features the Tackikomas
singing the Holocaust song "Donna Donna"... This is particularly poignant because the Tachikomas are
going to be dissected at the laboratory.  Batou asks them if they understand what the song means, and the
Tackikomas niavely give the literal interpretation as Batou silently watches them leave.  This is one of the
cleverest moments in the series.

The official ...[ Bandai English dubbed ]... release has the holocaust song changed to something else
entirely, some bland Japanese thing. ...".

[ reply ] "... The lyrics of the song are:

Akaikutsu haiteta onna no ko [the girl who wore red shoes]

http://www.schwarzreport.org/Essays/marxism&americansociety.htm
http://www.oneliners-and-proverbs.com/english.html
http://www.oneliners-and-proverbs.com/english.html
http://groups-beta.google.com/group/rec.arts.anime.misc/browse_thread/thread/c60872ef5a4fe881/8c2df4ab7f0ad281?q=Ghost+in+the+Shell&rnum=7&hl=en#8c2df4ab7f0ad281
http://groups-beta.google.com/group/rec.arts.anime.misc/browse_thread/thread/c60872ef5a4fe881/8c2df4ab7f0ad281?q=Ghost+in+the+Shell&rnum=7&hl=en#8c2df4ab7f0ad281
http://www.ne.jp/asahi/minako/watanabe/Donaenglish.htm
http://ingeb.org/songs/donadona.html
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Ijin-san ni tsurerarete icchata [a foreigner took her and gone] ...".

 

Also:

In episode 26 of Ghost in the Shell: Stand Alone Complex, the Police Chief / Prosecutor walks away from
the parking garage where he may have planted a bomb in the car carrying Serrano in order to prevent
Serrano from public testimony about the Laughing man, and says:

according to HK/DVD subtitle "Let the person who has lost his body, get peace.", while

according to Bandai English audio "You have to adapt to survive. Bend your morals or you'll break
eventually.".

 

Also:

In episode 22 of Ghost in the Shell: Stand Alone Complex, when the sadistic lesbian DEA agent acting as
Motoko's body-change doctor sees that the electrode needles which she inserted into Motoko's brain as
torture had been removed, she is startled because they were removed by the Laughing Man while he had
ghost-hacked the agent so that the agent was unaware of his presence, the agent said:

according to HK/DVD subtitle, "shen?"

according to Bandai English audio on the USA TV show Adult Swim, there is a silent omission of "shen?
".

 

Also:

In episode 26 of Ghost in the Shell: Stand Alone Complex, in Motok's final conversation with the
Laughing man:

according to HK/DVD subtitle Motoko says "I found one of the possibilities" and then holds up a
Tachikoma Quantum Consciousness Computer Chip and says "A successor [ kokeisha ] I think so"; while

according to Bandai English audio says "Everyday human curiosity [ kokishin ]".

When I listen closely to the Japanese audio, it is clear to me that Motoko is saying "kokeisha hai" which is
consistent with the HK/DVD subtitle.

 

Why has Bandai so substantially Americanized its USA English audio dub ?

Is it because Bandai thinks that only Human life forms can be victimized by a Holocaust ?

Is it because Bandai thinks that killing to silence a BadGuy/witness and thus protect the Peace of a CyberBrain/Internet
Intelligence is Bad, but killing that witness to close a case is acceptable under the concept of Moral Relavativism and
is therefore Good ?

Is it because Bandai thinks that its USA TV/DVD audience is unable to comprehend spiritual concepts such as "shen"
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?

Is it because Bandai thinks that its USA TV/DVD audience is unable to deal with the possibility that humans might
someday be succeeded by another form of intelligent life ?

 

Whatever the motives of Bandai, one thing is clear: the Bandai USA English version differs
significantly from the original Japanese version,

and the differences go far beyond such things as the Bandai USA TV Adult Swim censorshp of episode 26 of Ghost in
the Shell: Stand Alone Complex, by cutting of the words "Fuck You" being written on the stair rail of the Laughing
Man's library. ( Although that cut does omit a significant reference to J. D. Salinger's work, it might be viewed as

being mandated by USA TV language restrictions, even though Adult Swim is a late-night cable non-broadcast TV
show. )

 

Something else that is clear is that Bandai ( at least with respect to the first TV series Ghost in the Shell: Stand
Alone Complex ) has not changed the Marxist philosophical tendencies of the Japanese version. For example, in
Ghost in the Shell: Stand Alone Complex:, the following material is sustantially the same in Bandai USA English as in
Japanese:

episode 7 dealing with a South American leader similar to Che Guevara;
episode 10 dealing with CIA atrocities in South America, is substantially the same in Bandai USA English as in
Japanese;
Motoko's approving quotation of Marxist Wilhelm Steckel in her discussion with the Laughing Man in episode
22; and
Motoko and the Laughing Man approvingly quoting Soviet film-maker Dziga Vertov, Marxist Frederick
Jameson, in their discussion in episode 26.

In episode 26, the Laughing Man also identifies Masachi Osawa as having ideas similar to those of Frederick Jameson.
According to an Asian Social Psychology paper:

"... In Osawa's theory of body, body is defined as something in front of which something appears, that is,
something whose life-world is not nothingness. It is ordinarily said that something appears in front of an
individual person who has mind in a body. But, the definition of body is far more loose than the ordinary
concept of an individual person. The body defined here never assumes 'mind in a body'.

... The theory starts by assuming two levels of body, each of which is never a body that has a mind in it,
though.

The first level of body refers to bodies that are being replaced with each other continuously and therefore
bodies that are melted into one like two kinds of gas that are perfectly mixed up. It means that one body
becomes another body, which will be referred to as inversion of centripetal and centrifugal points later. It
should be noted that the replacement is not experience in which one feels like being other but one literally
becomes other.

The second level of a body emerges from bodies in the first level. It emerges from the bodies being
replaced with each other as if it had already existed prior to the bodies in the first level and indicated to
the bodies in the first level how they should be and what something in front of them should be. It is the
body in the second level that indicates the meaning of something that appears in front of us. The second
level of body is a transcendental body that is constructed by frequent mutual replacement among bodies in
the first level. The transcendental body might be called 'Autre (Other in English)' by French psychiatrist

http://www.schwarzreport.org/Essays/marxism&americansociety.htm
http://www.sensesofcinema.com/contents/directors/03/vertov.html
http://www.eng.fju.edu.tw/Literary_Criticism/marxism/Jameson_meta.html
http://www.eng.fju.edu.tw/Literary_Criticism/marxism/Jameson_meta.html
http://www.users.kudpc.kyoto-u.ac.jp/~c54175/research/field_study/F-022.htm
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Lacan (1973). The transcendental body indicates the meaning of an object that the first level of bodies is
faced with.

Relations between bodies in the first level and a body in the second level parallels the relationship
between being something and the meaning of something (i.e., because the meaning of something should
have been there before something appears). For example, when you say, 'Oh, that is a dog', the meaning,
dog, should have already existed before the object appears in front of you. Otherwise, it is impossible for
you to make that remark.

One might want to know how 'body' in Osawa's theory is related to our usual notion of a body that is
ordinarily believed to contain the mind in it.

Here, we should remember that the usual notion of a body is nothing other than the meaning that is given
to a specific type of an articulated segment of our life world although the notion is held by the vast
majority of people in the world.

'Mind in a body' is the meaning that is indicated by a transcendental body that has been constructed by a
huge number of bodies in the first level in different cultures and in different ages, especially in modern
ages. ...".

 

Marxist influence in Japan has been important for many years. For example, in theoretical physics there has as
yet been no Nobel prize for Kobayashi and Maskawa, even though their 1973 paper established the 3-generation
part of the Standard Model and it was confirmed experimentally by the 1974 discovery of the charm quark and
the 1976 discovery of the beauty quark.

To put the importance of the Kobayashi-Maskawa paper into perspective, here is my short version of the history of the
formulation of the Standard Model:

The electroweak force SU(2)xU(1) part of the Standard Model was substantially accepted by the physics
commmunity in 1971 when 't Hooft proved its renormalizability;
the color SU(3) part of the Standard Model was substantially accepted by the physics commmunity in 1972 when
't Hooft announced at a conference that non-abelian gauge theories have asymptotic freedom (the first formal
publications in 1973 of the details by Politzer, Gross, and Wilczek came after 't Hooft's verbal announcement at
Marseille in June 1972);
the 3-generation part of the Standard Model was substantially accepted by the physics commmunity with the
1973 paper of Kobayashi and Maskawa, which was confirmed experimentally by the 1974 discovery of the
charm quark and the 1976 discovery of the beauty quark; and in 1974 the SU(3)xSU(2)xU(1) Standard Model
was so well accepted that Glashow and Georgi constructed SU(5) GUT based on the fact that SU(5) contains
SU(3)xSU(2)xU(1) as a subgroup.

In his book "The Evidence for the Top Quark", by Kent W. Staley (Cambridge 2004), Staley says: "... some japanese
physicists felt strongly that Western physicists, especially in the United States, systematically ignored their work. ...".
Kobayashi and Maskawa were connected with the Japanese physicist Sakata and the Nagoya group of physicists.
Sakata used Lenin's doctrine of inexhaustibility to see that protons and neutrons were not point particles, but were
composite, and, further, Sakata used Lenin's doctrine to see that quantum physics should be non-local ( in line with
Bohm, who has since the 1950s been an outcast from the Oppenheimer-type physics establishment ). It is my opinion
that the failure of the Nobel committees to recognize Kobayashi and Maskawa may be related to the facts that
their work was closely related to that of the Nagoya group (they both got their Ph.D.'s at Nagoya) and that the
fundamental philosophy of the Nagoya group was Dialectical Materialism.

In addition ot the Kobayashi-Maskawa situation, Staley's book dealt with the circumstances surrounding Fermilab's T-
quark data and its analysis. In his book, Staley says that Kris Sliwa is NOW "... able to show ... at various conferences
... the fact that some plots indeed look strange ..." whereas, IN 1992-1995, and for some time thereafter, (see pages
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123, 132, 138, 141): "... According to Dave Gerdes, "Krys really never got the time of day after [the appearance of the
articles in New Scientist and Science] .. [He] took it very personally, and responded very personally" ... (Recall Kuni
Kondo's comment - "People said it's a very nice method, and encouraged ME to work on that" - and how Krys Sliwa
"never really got the time of day" in the wake of the controversies ...) ... Krys Sliwa ... objected that "[w]ith the
Godparents for the top analysis becoming a part of the closed analysis group the principle of independent internal
review has been abandoned ... Krys Sliwa ... thought ... a top signal ... was marginal and being railroaded through ...
Sliwa observed that "... None of the already published CDF papers should have been submitted yet, judged by the 'old'
standards." ... Sliwa also complained that discrepancies appeared in some distributions ...".

It seems to me that in the 1992-1995 time period, Fermilab's interest was in getting credit for discovery of the T-quark,
which objective could be obtained by finding a signal in the data that COULD be interpreted as a T-quark and
trashing all other possible signals as background and supporting that view by considering only the possibility that the
events had to be either T-quark or background, and that nothing more subtle could possibly exist.

To pursue that objective, any researcher who exercised any independent thought had to be silenced, ESPECIALLY if
his arguments looked reasonable. Kris Sliwa's conference papers Acta Physica Polonica B 33: 3861-7 and Acta
Physica Polonica B 34: 4457-75 heighten my suspicions about Fermilab's actions in that time frame, particularly when
he says ( at page 4469 of the second cited paper ): "... It is worthwhile to note that the value of M_top = 175 GeV/c^2
could be obtained INDIRECTLY from global fits to the electroweak parameters ... but ONLY if one ASSUMES M_H
= 300 GeV/c^2. The fact that this particular value of M_H - 300 GeV/c^2 was used in the electroweak fits -
consistency checks of the Standard Model from 1993-1996 was not emphasized when claims were made that LEP
"predicted" the top quark mass of about 175 GeV/c^2 in advance of the CDF and D0 direct measurements. ...".

However, in 2004, Fermilab had already cemented its "discovery" in the public mind and in the folklore of physics, so
Fermilab since then has had two objectives:

1 - preventing the LHC people from discovering that the initial simplistic Fermilab announcement of 175 GeV
T-quark and nothing else is in fact wrong; and
2 - justifying more money for further runs at Fermilab.

If (as is in my opinion likely) LHC were to show that the situation is more complicated, and that the 175 GeV T-quark
is an unrealisic oversimplification, then the only way Fermilab could salvage some reputation would be to itself
discover "... the interesting flaw in their achievement ..." (quote from page 296 of Staley's book) and try to get credit
for the subtleties that they viciously suppressed a decade ago.

Such a course of action would both pre-empt being embarrassed by LHC truth-tellers, and also be a justification for
more funding to study the subtleties in the events, and it would explain why Kris Sliwa was an embarrassment to be
kept under the rug a decade ago, and why he is now exactly Fermilab needs to advance its agenda, so that Kris Sliwa
actually gets the place of honor in the book by Kent Staley, at the end of its epilogue (at pages 295-296):

"... In a paper recently presented in Poland, CDF physicist Krys Sliwa discussed some reasons for thinking
surprises may be awaiting physicists at the Tevatron as run II proceeds. Noting that in the small statistics
related to top neither collaboration found "significant disagreements" with standard model predictions,
Sliwa described "a few hints that the simplest hypothesis that the top candidate events are just the t tbar
events and SM background may not be entirely correct" (Sliwa 2002, 3866). These "hints" include the fact
that indirect estimates of the mass of the top quark based on standard model assumptions yield slightly
lower values (in the neighborhood of 150-167 GeV/c^2) than the measurements just cited from CDf and
D-zero top data samples. Also, there are more double-tagged W + jet events in CDF's sample than the
standard model would lead one to expect. Also mentioned by Sliwa are two CDF and one D-zero dilepton
events that "yield poor fits to the t tbar hypothesis" and have "unexpectedly large" amounts of missing
transverse energy as well as large transverse energy leptons. Furthermore, when individual top events are
plotted by mass, both collaborations find more than expected at higher masses. With the larger data sets
and slightly higher energies of run II, Sliwa noted that such hints "should be monitored carefull, as they
may be offereing us glimpses of new physics" (ibid., 3866).
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Sliwa struck a hopeful note with regard to just those things in the data that threaten our current
understanding. Even when experimenters find that they have achieved experimenter's success, they look
more closely to see the interesting flaw in their achievement - the discrepancy that will mean, not failure
necessarily, but the possibility of some new success to strive for. Just as the prelude to discovery should
not be seen in terms of a monotonic preparation for the discovery that occurs, so the aftermath of
discovery should not be seen as the straightforward unfolding of the consequences of the knowledge thus
gained. CDF and D-zero went to great lengths to establish that they now know some things about the
world that were previously unknown. Just as important is the probing of this new realm of information to
find out just what it is that we do not yet know."

In line with such T-quark related ideas, I presented a 12-minute talk at the APS April 2005 meeting in Tampa, in a
session chaired by Joseph Lykken of Fermilab. who expressed some interest in my proposal for how Fermilab could in
the next 2 to 4 years (before LHC gets up to full speed) possibly unravel the details of how the Higgs, T-quark, and
Vacuum are related, thus stealing the thunder of the LHC and effectively rendering it irrelevant (except for dotting i's
and crossing t's).

The key is the work of Yamawaki et al on describing the Higgs as a T-quark condensate in terms of Nambu-Jona-
Lasinio and related models, including an 8-dim Kaluza-Klein that fits well with my model. Roughly,

the 130-GeV peak in Fermilab data corresponds to a pure NJL model;
the 225 GeV peak in Fermilab data coresponds to a gauged 4-Fermi NJL model; and
the 173 GeV peak in Fermilab data corresponds to an 8-dimensional Kaluza-Klein NJL, which is not only
consistent with the 8-dimensional high-energy spacetime of my VoDou Physics model, but is also consistent
with an 8-dimensional Kaluza-KLein model proposed by Batakis.

It will be interesting to see what happens. Some factors are:

1 - The ideas would ( if they turn out to be correct, which extensive data analysis and theoretical checking of the
details of Yamawaki's work should be able to show ) allow Fermilab to go out in a blaze of glory instead of
dying a whimpering ( dotting i's and crossing t's of previous work ) death over the next 4 years as LHC tunes up
for full-speed operation;
2 - Some people at Fermilab might automatically reject any idea from me;
3 - Since Fermilab will be rendered obsolete by LHC only 4 years from now, maybe all the big shots are too
busy finding new positions worthy of their self-perceived status and therefore unwilling to do any new physics
at Fermilab ( especially since it is not known in advance for certain that the Yamawaki stuff will be shown to be
correct, although my feeling is that it is pretty certain to be substantially correct ).
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Tony Smith's Home Page

 

August 1998 and June 1997

D0 Dilepton Analyses

and Truth Quark Mass
 

I think that the Dilepton events in the 1992-1996 D0 data indicate

a Truth quark mass of 136.7 GeV.

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 225 GeV and
173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of a Planck-

energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with <
phi_vac1 > = 252 GeV. 

This page gives details of my thoughts on a 136.7 GeV ground state.

The D4-D5-E6 model predicts a Truth Quark mass of about 130 GeV, 
as does the discrete HyperDiamond Feynman Checkerboard model. 
 

From the  1997 UC Berkeley PhD thesis of Erich Ward Varnes:
 
"... the measurement using dilepton events is less sensitive 
to [the vagaries of non-perturbative QCD (in particular as 
they relate to the understanding of the jet energy scale)] 
than that using lepton plus jet events. ..." 
 

I think that  
the DILEPTON EVENT MASS should be considered PRIMARY INPUT, 
with 
the SEMILEPTONIC EVENT DATA variances 
from the DILEPTON MASS plus BACKGROUND MODELS 
being used to study the Background Models and 
correct their deficiencies with respect 
to complicated electroweak and QCD phenomena. 
 

D0 August 1998 and D0 June 1997 has analyzed 6 Dilepton events 
from over 100 pb^(-1) of events from the 1992-1996 run 
at 1.8 TeV of the Fermilab Tevatron.  
 
The next run of the Tevatron is planned to begin in 1999, 
with instantaneous luminosity increased by an order of magnitude, 
upgrades for both D0 and CDF detectors,  
and energy increased to 2.0 TeV. 
 
Until then, there are 6 interesting Dilepton events 
from the 1992-1996 run whose analysis sheds some light 
on the mass of the Truth quark.  

http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9706014
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9706014
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Details of the events, and the D0 analysis of the events, 
are in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes. 
 
Its details make it more useful to me than
D0 August 1998 and D0 June 1997 
which concludes from its analysis of all 6 Dilepton events 
that 
the Truth quark mass is 168.4 +/- 12.3 (stat) +/- 3.7 (sys) GeV.   
 
Since there are only 6 Dilepton events, 
I prefer to look at each of them in some detail, 
based on data from the Varnes thesis, 
and draw my own conclusions, 
which I think support 
the D4-D5-E6 model 
and HyperDiamond Feynman Checkerboard model 
predictions of a Truth quark mass of about 130 GeV.  
 

D0 August 1998 presented Truth quark mass likelihood plots for the 6 events, calculated by two different methods.

First, D0 August 1998 presented plots by the matrix-element weighting algorithm that "... is an extension of the weight
proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. D45, 1531 (1992)] ...".

Note the small peak on the muon-muon event at about 140 GeV. As will be seen from the Varnes thesis, that event (as
well as events e-e#2 and e-muon#2) had 3 jets instead of the 2 jets that you would normally expect in a Dilepton
event. In my analysis, I used 2 jets rather than 3.

Second, D0 August 1998 presented plots by the neutrino weighting algorithm

http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9706014
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
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As will be seen from the Varnes thesis, events muon-muon, e-e#2, and e-muon#2 had 3 jets instead of the 2 jets that
you would normally expect in a Dilepton event. In my analysis, I used 2 jets rather than 3.

 

Here, from page 159 of the Varnes thesis, 
are Truth quark mass likelihood plots for 5 of the 6 events 
calculated by the neutrino weighting algorithm: 
 

 

 

In some cases, there were 3 jets instead of the 2 jets 
you would normally expect in a Dilepton event. 
In those cases, 
the solid line is the plot if all 3 jets are included, 
and 
the dashed line is the plot if only 2 of the jets are included 
by excluding the third (lowest transverse energy) jet.  
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The 6th event, Run 95653 Event 10822 
(denoted by D0 as e-e#2),  
was added to the data base by D0 
even though it failed to pass event selection.  
 
To put this event in the data base, 
D0 had to change its interpretation 
of one EM cluster from photon to electron, 
on the basis of muon tagging of the EM cluster. 
 
Here, from page 159 of the Varnes thesis, 
is its Truth quark mass likelihood plot 
calculated by the neutrino weighting algorithm:  
 

This event had 3 jets, not just 2, 
so the solid line is the plot if all 3 jets are included, 
and 
the dashed line is the plot if only 2 of the jets are included 
by excluding the third (lowest transverse energy) jet.  
  
 

If all 6 events are averaged, 
with all 3 jets included in the 3 jet events, 
the result is (160+165+170+135+165+180)/6 = 168.3 GeV, 
which is substantially the result of the D0 analysis. 
 

Analysis of events is to some degree a matter of taste. 
 
 
The D0 June 1997 analysis of 6 events, 
with 3 jets included in 3 jet events, 
reflects the taste of D0 June 1997.
Analysis by D0 June 1997 gives a T-Quark mass of 168.3 GeV.  
 
 
The D0 August 1998 analysis of 6 events 
is based on the following statements 
from Section VI.C. of their paper:

"... The fragmentation of a b quark can produce more than one jet because of hard gluon radiation. This corresponds to
final state radiation. Jets can also originate from gluons radiated by partons in the initial state. We refer to this as
initial state radiation. We assign two of them to the b quarks and the third jet either to initial state radiation, in which
case we ignore it, or to final state radiation, in which case we add its momentum to that of one of the two b quarks.
There are six possible permutations for three jets, as listed in Table V. If there is a jet in the event that is tagged by a
soft muon, we only allow permutations that assign this jet to a b quark. In the collider data sample this is the case for
one ee event [event e-e#2]. ... Not all permutations are equally likely to be correct. ... The numerical coefficients of the
exponents are chosen such that the mean reconstructed top quark masses for events with two-jet and multi-jet final
states are the same. ... After adding the four-momenta of the jets assigned to a b quark, we rescale the mo mentum
components, keeping the energy fixed, so that the b quark four-momentum has an invariant mass of 5 GeV to put the
outgoing quark momentum on the mass shell. There are two ways to pair the momenta of the two charged leptons with
the two b quark momenta. Since we cannot determine which b quark originated from the decay of the t quark and
which from the decay of the [ t anti-quark], we consider both pairings with equal probability. ..."

Analysis by D0 August 1998 gives a T-Quark mass of 168.4 GeV.  

 

http://xxx.lanl.gov/abs/hep-ex/9706014
http://xxx.lanl.gov/abs/hep-ex/9706014
http://xxx.lanl.gov/abs/hep-ex/9706014
http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
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My taste is somewhat different: 
 
First I exclude Run 95653 Event 10822
(denoted by D0 as e-e#2)  
because it failed to pass event selection. 
 
Second I do not include all 3 jets in the 3 jet events 
because I think that Dilepton events should have 2 jets.  
 
Those two changes give the result 
(160+135+170+135+165)/5 = 153 GeV.  
 
Third I look at the shape of the plots and notice 
that 
3 of the 5 plots have a nice shape, 
narrow peaks rising steeply from lower energies 
as the threshold energy is approached, 
while 
2 of the 5 (Run 58796 Event 417 and Run 84395 Event 15530) 
are somewhat broader peaks rising with a shoulder, 
not so steeply, as the threshhold energy is approached.  
Therefore I exclude Run 58796 Event 417 and Run 84395 Event 15530
(denoted by D0 as e-muon#1 and muon-muon).  
 
All three of my changes give the result 
(135+170+135)/3 = 146.7 GeV. 
 

Note that the double-hump structure of the D0 matrix-element plot of the muon-muon event

sugggests that if I retained the muon-nuon event as a 2-jet event, throwing out one of the higher-energy jets rather than
the lowest energy jet, I might get a Truth Quark mass of about 140 GeV for the muon-muon event.

 

 
 
 
After reducing my sample to 3 events with 2 jets each 
(denoted by D0 as e-e#1, e-muon#2, and e-muon#3), 
with average energy = (135+170+135)/3 = 146.7 GeV, 
 
I notice that 
Section 8.1.1 of the Varnes thesis says that   
the Monte Carlo ensemble tests used by D0 
give substantial differences between 
the maximum likelihood masses 
and 
the known Monte Carlo mass 
in the energy range from 130 to 150 GeV 
leading to a loss of sensitivity 
of the likelihood fit in that range, 
and 
that  
the D0 analysis is self-consistent only 
if the result exceeds 150 GeV. 

D0 August 1998 acknowledges this phenomenon, saying "... The differences between [the maximum likelihood
estimate and the Monte Carlo] at masses below 150 GeV can be traced to the small number of events available to
model some of the backgrounds [ Z to ll, WW ]. For these background processes the selection efficiency is so low that
a significant increase in the number of Monte Carlo events that satisfy the selection criteria is not possible due to

http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
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limited computing resources. When we replace these small samples with large samples picked randomly from a
smooth distribution these differences vanish. For fitted masses above about 150 GeV, these differences become small.
We choose not to correct the results for this effect. It is included in the uncertainty assigned to the fit procedure in
Sect. VIII F. ..."

For the matrix-element weighting algorithm, a panel of Figure 18 of D0 August 1998 shows the discrepancy as

For the neutrino weighting algorithm, 
a panel of Figure 18 of D0 August 1998,  
which appears to be the panel of 
Figure 8.2 of the Varnes thesis 
that is shown immediately below 

appears to me to show that 
the D0 maximum likelihood mass 
(using the neutrino weighting algorithm) 
in the 140 GeV range overstates 
the Truth quark mass by about 10 GeV.  
 
 
Therefore, I reduce the value of 146.7 GeV 
for my 3 events by 10 GeV. 
This reduction gives the final result 
of my analysis, a Dilepton Truth quark mass of 136.7 GeV.  
 
My result of 136.7 GeV is reasonably close to the 130 GeV 
prediction of the D4-D5-E6 model 
and HyperDiamond Feynman Checkerboard model. 
 

Here are the Kinematics of the 6 D0 Dilepton events, from Appendix B.2 
of the 1997 UC Berkeley PhD thesis of Erich Ward Varnes. 

(Similar kinematic data are presented in D0 August 1998.)

In the Varnes Kinematics tables, 
there are two numbers for each jet:  
one is energy after CAFIX corrections; 
and the second (in parentheses) is 
energy after post-CAFIX corrections.  
 

http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ex/9808029
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Here is some selected Truth Quark

material, in inverse chronological order.
 

 
Here is some 1984-1992 history of the Truth Quark.
 

 
 

 

Tony Smith's Home Page

......
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Tony Smith's Home Page

From Sets to Quarks:
Deriving the Standard Model plus Gravitation 
from Simple Operations on Finite Sets
by Tony Smith
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E8 Spacetime and Particles.
 
The 256-dimensional Clifford algebra DCl(0,8)
has graded structure
 
grade       0   1   2   3   4   5   6   7   8 
 
dimension   1   8  28  56  70  56  28   8   1
 
*-grade     8   7   6   5   4   3   2   1   0
 
The Hodge star * map takes 
the 70-dimensional 4-vector space into itself. 
 
Therefore, the 70-dimensional 4-vector space splits into 
two 35-dimensional parts that are interchanged by the Hodge star * map. 
 
 
The grade-0 scalar of DCl(0,8) is 1-dimensional,
representing the Higgs scalar field.
 
The grade-1 vectors of DCl(0,8) are 8-dimensional,
representing spacetime prior to dimensional reduction.
 
The grade-2 bivectors of DCl(0,8) are 28-dimensional,
representing a Spin(0,8) gauge group prior to dimensional reduction.
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Spinor Fermion Particles and Antiparticles: 
 
256-dimensional Cl(8) can be represented by a 16x16 real matrix algebra. 
The numbers refer to the grade in Cl(8) of the matrix entry.
 
0  2  2  2  2  2  2  2     7  5  5  5  5  5  5  5  
4  4  2  2  2  2  2  2     5  7  5  5  5  5  5  5  
4  4  4  2  2  2  2  2     5  5  7  5  5  5  5  5  
4  4  4  4  2  2  2  2     5  5  5  7  5  5  5  5  
4  4  4  4  4  2  2  2     5  5  5  5  7  5  5  5  
4  4  4  4  4  4  2  2     5  5  5  5  5  7  5  5  
4  4  4  4  4  4  4  2     5  5  5  5  5  5  7  5  
4  4  4  4  4  4  4  4     5  5  5  5  5  5  5  7  
                        * 
1  3  3  3  3  3  3  3     4  4  4  4  4  4  4  4  
3  1  3  3  3  3  3  3     6  4  4  4  4  4  4  4  
3  3  1  3  3  3  3  3     6  6  4  4  4  4  4  4  
3  3  3  1  3  3  3  3     6  6  6  4  4  4  4  4  
3  3  3  3  1  3  3  3     6  6  6  6  4  4  4  4  
3  3  3  3  3  1  3  3     6  6  6  6  6  4  4  4  
3  3  3  3  3  3  1  3     6  6  6  6  6  6  4  4  
3  3  3  3  3  3  3  1     6  6  6  6  6  6  6  8  
 
 
Important Notation Notes: 
 
The two blocks of the form 
 
0  2  2  2  2  2  2  2
4  4  2  2  2  2  2  2
4  4  4  2  2  2  2  2
4  4  4  4  2  2  2  2
4  4  4  4  4  2  2  2
4  4  4  4  4  4  2  2
4  4  4  4  4  4  4  2    
4  4  4  4  4  4  4  4
                        
are more symbolic than literal. They mean that: 
the 28 entries labelled 2 correspond 
to the antisymmetric part of an 8x8 matrix; 
the 35 entries labelled 4 correspond 
to the traceless symmetric part of an 8x8 matrix; and 
the 1 entry labelled 0 corresponds 
to the trace of an 8x8 matrix.  
 
A more literal, but more complicated, representation 
of the graded structure of those two blocks is:  
 
 0   2,4  2,4  2,4  2,4  2,4  2,4  2,4
2,4   4   2,4  2,4  2,4  2,4  2,4  2,4
2,4  2,4   4   2,4  2,4  2,4  2,4  2,4
2,4  2,4  2,4   4   2,4  2,4  2,4  2,4
2,4  2,4  2,4  2,4   4   2,4  2,4  2,4
2,4  2,4  2,4  2,4  2,4   4   2,4  2,4
2,4  2,4  2,4  2,4  2,4  2,4   4   2,4
2,4  2,4  2,4  2,4  2,4  2,4  2,4   4 
 
However, in the more literal representation, 
the entries are not all independent.  The more symbolic 
representation is a more accurate reflection of the 
number of independent entries of each grade. 
 
 
The two blocks of the form 
 
1  3  3  3  3  3  3  3
3  1  3  3  3  3  3  3    
3  3  1  3  3  3  3  3     
3  3  3  1  3  3  3  3
3  3  3  3  1  3  3  3    
3  3  3  3  3  1  3  3
3  3  3  3  3  3  1  3     
3  3  3  3  3  3  3  1
 
can be taken more literally, as they mean that: 
the 8 entries labelled 1 correspond 
to the diagonal part of an 8x8 matrix; and 
the 56 entries labelled 3 correspond 
to the off-diagonal part of an 8x8 matrix.  
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The conventions of the above Notation Notes are 
used from time to time in my papers and web pages. 
 
 
The even subalgebra of Cl(8) is 128-dimensional: 
 
0  2  2  2  2  2  2  2
4  4  2  2  2  2  2  2
4  4  4  2  2  2  2  2
4  4  4  4  2  2  2  2     
4  4  4  4  4  2  2  2     
4  4  4  4  4  4  2  2     
4  4  4  4  4  4  4  2
4  4  4  4  4  4  4  4     
                        * 
                           4  4  4  4  4  4  4  4  
                           6  4  4  4  4  4  4  4  
                           6  6  4  4  4  4  4  4  
                           6  6  6  4  4  4  4  4  
                           6  6  6  6  4  4  4  4  
                           6  6  6  6  6  4  4  4  
                           6  6  6  6  6  6  4  4  
                           6  6  6  6  6  6  6  8  
 
 
 
 
 
The entire 256-dimensional DCl(0,8) can be
represented by 16x16 matrices.
 
Each column or row of DCl(0,8) is a 16-dimensional
minimal left or right ideal of DCl(0,8),
and can be represented by two integral octonions.
 
Each of the two integral octonions in a column minimal
left ideal is a half-spinor, one +half-spinor and
the other a mirror image -half-spinor.
 
The basis elements for the column left-deal 
+half-spinor integral octonions
correspond to first-generation fermion particles.
 
 
  Octonion       Fermion         Grade Structure 
Basis Element    Particle        of Column Vector
 
     1           e-neutrino     0  2,4 2,4 2,4 2,4 2,4 2,4 2,4
 
     i         red  up  quark  2,4  4  2,4 2,4 2,4 2,4 2,4 2,4
     j       green  up  quark  2,4 2,4  4  2,4 2,4 2,4 2,4 2,4
     k        blue  up  quark  2,4 2,4 2,4  4  2,4 2,4 2,4 2,4
 
     I       red  down  quark  2,4 2,4 2,4 2,4  4  2,4 2,4 2,4 
     J     green  down  quark  2,4 2,4 2,4 2,4 2,4  4  2,4 2,4 
     K      blue  down  quark  2,4 2,4 2,4 2,4 2,4 2,4  4  2,4 
 
     E            electron     2,4 2,4 2,4 2,4 2,4 2,4 2,4  4
 
 
 
  Octonion                  Fermion  
Basis Element               Particle
 
     1                     e-neutrino 
 
     i                   red  up  quark 
     j                 green  up  quark 
     k                  blue  up  quark 
 
     I                  red  down  quark 
     J                green  down  quark 
     K                 blue  down  quark 
 
     E                      electron 
 
The basis elements for the column left-deal 
-half-spinor integral octonions
correspond to first-generation fermion antiparticles. 
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This is consistent with Sidharth's picture of Quark Fractional Charges based on T11, T22, and T33 components of the
Stress-Energy Tensor Tij. The correspondence is more easily seen by representing the Octonion Basis Elements in
terms of Triples of SU(2) = Spin(3) spinors, denoted by 1 and 0.

  Octonion                  Triple of  
Basis Element          SU(2)=Spin(3) Spinors
 
     1                     0 x 0 x 0 
 
     i                     1 x 1 x 0 
     j                     1 x 0 x 1 
     k                     0 x 1 x 1
 
     I                     0 x 0 x 1 
     J                     0 x 1 x 0 
     K                     1 x 0 x 0 
 
     E                     1 x 1 x 1 

The correspondence is related to the fact that the Spin(3) Clifford Algebra, Cl(3), can be deformed into the Octonion
algebra.

 
 
Dimensional Reduction of Physical Spacetime produces 
3 Generations of spinor fermion particles and antiparticles. 
 
 
 
The row minimal right ideal half-spinors correspond
to the Clifford algebra gammas of spacetime transformations.
  

 
The entire 256-dimensional DCl(0,8) can be
represented by 16x16 matrices.
 
Each column or row of DCl(0,8) is a 16-dimensional
minimal left or right ideal of DCl(0,8),
and can be represented by two integral octonions.
 
Each of the two integral octonions in a row minimal
right ideal is a half-spinor, one +half-spinor and
the other a mirror image -half-spinor.
 
The 8 row minimal right ideal +half-spinors correspond to
the 8-dim spacetime position.  

The 8 row minimal right ideal -half-spinors correspond to
the momenta dual to 8-dim spacetime postion.  

 
The 8 basis elements for the +half-spinor integral octonions 
and for the -half-spinor integral octonions each correspond, 
by triality, to the 8 basis elements of the Cl(8) vector space, 
and therefore to the 8-dimensional spacetime gamma matrices:  
 
 
  Octonion       Gamma       Grade Structure 
Basis Element   Matrix        of Row Vector
 
     1            Gamma1   0  2,4 2,4 2,4 2,4 2,4 2,4 2,4
 
     i            Gamma2   2,4  4  2,4 2,4 2,4 2,4 2,4 2,4
     j            Gamma3   2,4 2,4  4  2,4 2,4 2,4 2,4 2,4
     k            Gamma4   2,4 2,4 2,4  4  2,4 2,4 2,4 2,4
 
     I            Gamma5   2,4 2,4 2,4 2,4  4  2,4 2,4 2,4 
     J            Gamma6   2,4 2,4 2,4 2,4 2,4  4  2,4 2,4 
     K            Gamma7   2,4 2,4 2,4 2,4 2,4 2,4  4  2,4 
 
     E            Gamma8   2,4 2,4 2,4 2,4 2,4 2,4 2,4  4
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Dimensional Reduction of 8-dim SpaceTime to 4-dim SpaceTime occurs at low energies
(below the quark-hadron phase transition). 

 
 

 
After Dimensional Reduction to 4-dimensional spacetime, 
the 8 Gammas of the 8-dimensional vector space of Cl(8) 
are replaced by 4 Gammas of the 4-dimensional spacetime, 
with the  1 4 6 4 1  graded structure   
 
          0   2   3   3
 
          2   2   3   3
 
          1   1   2   2
 
          1   1   2   4
 
with the even subalgebra graded structure being 
 
          0   2
 
          2   2
 
                  2   2
 
                  2   4 
 
so that the 4-dimensional physical spacetime Gammas 
have Quaternion structure and graded structure 
 
 
 Quaternion      Gamma       Grade Structure 
Basis Element   Matrix        of Row Vector
 
     1            Gamma1           0  2 
     i            Gamma2           2  2
     j            Gamma3                   2  2
     k            Gamma4                   2  4
 
 
Therefore, physical 4-dimensional spinors are represented 
as bivectors (or bivector plus scalar or pseudoscalar).  
 
Since bivectors generate rotations (or boosts), 
physical spinors transform under transformations of spacetime 
like spinning (rotating) spheres.  
 
Since gravity can be represented in 4-dimensional spacetime 
by geometric transformations of spacetime, 
the interaction between spinors and gravity can 
be represented by curvature in a Clifford Manifold, 
as done by William Pezzaglia in gr-qc/9710027 in his 
derivation of the Papapetrou Equations.  
Pezzaglia's picture may be consistent with 
the picture of G. Sardanashvily and of the D4-D5-E6-E7 model 
with respect to Gravity and the Higgs Mechanism.  
 
For a more conventional derivation of the Papapetrou Equations, 
see, for example, Geometric Quantization, by N. Woodhouse, 
second edition Clarendon Press 1992, pages 127-129.  
 
To me, the Clifford method of William Pezzaglia semms 
clearer than the more conventional derivation, 
particularly with respect to fundamental fermions 
and massless (at tree level) neutrinos.  
 
The Papapetrou Equations are important because 
they show that gravity acts on spinor particles, 
even if they are massless.  
 

http://xxx.lanl.gov/abs/gr-qc/9710027
http://xxx.lanl.gov/abs/gr-qc/9710027
http://xxx.lanl.gov/abs/gr-qc/9710027
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Torsion comes from spin, and both are related to physics models using Conformal Weyl curvature.

Click Here to see more about Torsion Physics.

 
 

After Dimensional Reduction to 4-dimensional spacetime, Bivector Gauge Bosons and the
Higgs Scalar take the form of the Standard Model plus Gravity.

Here is how it works from various viewpoints:

Conformal Moebius Clifford Transformations
Clifford Algebras
Division Algebras
Weyl Groups and Root Vectors (showing gluon confinement)

SU(5) Grand Unification and LeptoQuark X-bosons
Casimir operators and questions of signature

Instantons in 8 and 4 dimensions

You can use Clifford Algebras to see how Dimensional Reduction affects the bivector Gauge Bosons and the
Higgs scalar. The process in the (1,7) signature of the D4-D5-E6-E7-E8 VoDou Physics model is described HERE.
From a Euclidean point of view, consider DCl(0,8):

  

 
Here:   
the 1-dimensional scalar 0-grade subspace is blue, and 
the 28-dimensional bivector 2-grade subspace is red.  
 
The 8-dimensional vector 1-grade subspace, shown in green, 
breaks down into 4-dimensional Physical Spacetime 
plus 4-dimensional Internal Symmetry Space.  
 
 
 
To see how a Euclidean path works, 
first go from DCl(0,8) to its even subalgebra DCle(0,8) 
which is the Clifford algebra DCl(0,7):
 
 

+

 
then go to its even subalgebra DCle(0,7) 
which is the Clifford algebra DCl(0,6):
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then go to its even subalgebra DCle(0,6):
 

 
which is the Clifford algebra DCl(0,5):  
 

+

 
The two components of DCl(0,5) can be regarded 
as Real and Imaginary parts. 
 
The 4x4 = 16 components of the Real part of DCl(0,5) are: 
 1-dimensional U(1) propagator phase (light blue); and 
15-dimensional Conformal group that gauges to produce Gravity 
   from the MacDowell-Mansouri mechanism and 10 Poincare group 
   generators (red), with gravitons that see their Symmetry Space
   of Spacetime according to their group symmetry,     
   and   5 Conformal degrees of freedom (brown) that, 
           when gauge-fixed, combine with the scalar to 
           produce the Higgs mechanism;  
 
The 1 + 12 + 3 components of the Imaginary part of DCl(0,5) are: 
 1-dimensional Higgs scalar, that combines with the gauge-fixed 
           Conformal degrees of freedom to  
           produce the Higgs mechanism; 
12 Standard Model gauge bosons, 3 for weak SU(2) (red), 
           9 for 8 SU(3) gluons, and 1 U(1) photon (yellow),
           that see Internal Symmetry Space according
           to their group symmetry; 
           and 
 3 components that are 4-vectors (gray), not bivectors, 
           and do not contribute to 
           the physics of gauge bosons and the scalar. 
 
 

The Gauge Boson dimensional reduction process can also be described by Division Algebras:

Start with the 28 generators of the Spin(8) Lie Algebra acting on its 8-dimensional Vector space.
Reduce the 8-dimensional Vector space to 4-dimensional Spacetime.
Reduce Spin(8) to U(4) = U(1)xSU(4) = U(1)xSpin(6), where the U(1) represents the phase of propagators and
the Spin(6) = Spin(4,2) acts as the Conformal Group (or its Euclidean version) on 4-dimensional Spacetime that
produce Gravity and the Higgs Mechanism.
Since U(4) has 16 generators that act on Spacetime as phases or as Conformal Group elements, that leaves 28 -
16 = 12 Spin(8) generators to be accounted for.
The 12 remaining generators should not act on Spacetime, but on the 4-dimensional Internal Symmetry Space.
The 4-dimensional Spacetime is a subspace of the 6-dimensional Spin(6) Vector space. The Internal Symmetry
Space on which the 12 remaining generators act should correspond to the Spinor representation space of Spin(6).
Since the Spin(6) Clifford Algebra Cl(6) is the 8x8 real matrix algebra M(8,R), the full Spinor space of Spin(6)
is 8-dimensional.
If the full 8-dimensional Spinor space of Cl(6) is given Octonionic structure, then it should transform under both
G2, the automorphism group of the Octonions, and Spin(6)=SU(4).
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Octonionic Cl(6) Spinor space is 1 copy of the Quaternions, and corresponds to a full 8-dimensional real
generalized Spinor space of Cl(6).
14-dimensional G2 and 15-dimensional Spin(6)=SU(4) both have 8-dimensional SU(3) as a subgroup,
and SU(3) is the intersection of G2 and Spin(6)=SU(4).
SU(3) acts globally on the full CP2 Internal Symmetry Space through the fibration SU(3)/S(U(1)xU(2)) =
CP2.
SU(3) is made up of 8 of the remaining 12 Spin(8) generators, and physically is the local gauge symmetry
of the Color Force.

If the full 8-dimensional Spinor space of Cl(6) is given Quaternionic structure, then it should transform under
both Sp(1)=SU(2)=Spin(3)=S3, the automorphism group of the Quaternions, and Spin(6)=SU(4).

Quaternionic Cl(6) Spinor space is 2 copies of the Quaternions, and corresponds to 2 copies of 4-
dimenisional real generalized half-Spinor spaces of Cl(6).
3-dimensional SU(2) is a subgroup of Spin(6)=SU(4).
SU(2) acts globally on a CP1 = S2 subspace of CP2 Internal Symmetry Space through the fibration
SU(2)/U(1) = S2.
2 copies of SU(2) correspond to the 2 copies of the Quaternions in Cl(6) Spinor space and to the 2 copies
of S2 needed to make a 4-dimensional Internal Symmetry Space.
If the 2 copies of SU(2) are synchronized so as to be consistent throughout the full Cl(6) Spinor Space and
the full 4-dimensional Internal Symmetry Space, then
SU(2) is made up of 3 of the remaining 12 - 8 = 4 Spin(8) generators, and physically is the local gauge
symmetry of the Weak force.

If the full 8-dimensional Spinor space of Cl(6) is given Complex structure, then it should transform under both
U(1)=S1, the automorphism group of the Complex numbers, and Spin(6)=SU(4).

Complex Cl(6) Spinor space is 4 copies of the Complex numbers, and corresponds to the 4 Complex
dimensions of the full (spinor pus conjugate spinor) Cl(6) Spinor space derived from the even subalgebra
Cl(5) = M(4,C) of the Cl(6) Clifford algebra.
1-dimensional U(1) is a subgroup of Spin(6)=SU(4).
U(1)=S1 acts globally on a S1 subspace of CP2 Internal Symmetry Space.
4 copies of U(1) correspond to the 4 copies of the Complex numbers in Cl(6) Spinor space and to the 4
copies of S1 needed to make a 4-dimensional Internal Symmetry Space.
If the 4 copies of U(1) are synchronized so as to be consistent throughout the full Cl(6) Spinor Space and
the full 4-dimensional Internal Symmetry Space, then:
U(1) is made up of the 1 remaining 12 - 8 - 3 = 1 Spin(8) generator, and physically is the local gauge
symmetry of Electromagnetism.

The Standard Model U(1)xSU(2)xSU(3) Lie algebra structure acts on the 8-dimensional generalized half-Spinor space
of Cl(6) through:

1 copy of Octonionic SU(3), acting on the Octonions O
2 synchronized copies of Quaternionic SU(2), acting as SU(2) on the Quaternions Q
4 synchronized copies of Complex U(1), acting as U(1) on the Complex numbers C

If each of U(1), SU(2), and SU(3) are considered to act respectively on C, Q, and O, then the Standard Model Lie
algebra U(1)xSU(2)xSU(3) can be considered as acting on the 2x4x8=64-dimensional tensor product space T = C x Q
x O (which is a non-alternative algebra).

Using T = C x Q x O to describe the Standard Model is the idea of Geoffrey Dixon. To see how his approach
works, let the basis for the Complex numbers be {1,i}, the basis for the Quaternions be {1,i,j,k}, and the basis for the
Octonions be {1,i,j,k,E,I,J,K}, and denote by q an imaginary unit quaternion, and then decompose the Identity of T by
using

L0 = ( 1 + i i ) / 2
L1 = ( 1 - i i ) / 2
L2 = ( 1 + i q ) / 2

http://www.7stones.com/
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L3 = ( 1 - i q ) / 2
R+ = ( 1+ i E ) / 2
R- = ( 1 - i E ) / 2

to form 4 orthogonal associative primitive idempotent projection operators

D0 = L0 R+ = ( 1 + i i ) ( 1+ i E ) / 4 = ( 1 + i i + i E - i E ) / 4
D1 = L1 R+ = ( 1 - i i ) ( 1+ i E ) / 4 = ( 1 - i i + i E + i E ) / 4
D2 = L2 R- = ( 1 + i q ) ( 1- i E ) / 4 = ( 1 + i q - i E + q E ) / 4
D3 = L3 R- = ( 1 - i q ) ( 1- i E ) / 4 = ( 1 - i q - i E - q E ) / 4

whose symmetries are

D0 - U(1)xSU(2)xSU(3)
D1 - U(1)xSU(2)xSU(3) x Ui(1)
D2 - U(1)xSU(2)xSU(3) x Uq(1) x SUq(2)
D3 - U(1)xSU(2)xSU(3) x UE(1) x SUq(2)

SUq(2) is an SU(2) symmetry due to the variability of the imaginary unit Quaternion q over the entire S3 = SU(2) of
imaginary unit Quaternions. If q were fixed (with respect to i) then the 2 SU(2) symmetries would be synchronized,
and the resulting symmetries would be

D0 - U(1)xSU(2)xSU(3)
D1 - U(1)xSU(2)xSU(3) x Ui(1)
D2 - U(1)xSU(2)xSU(3) x Uq(1)
D3 - U(1)xSU(2)xSU(3) x UE(1)

Ui(1), Uq(1), and UE(1) are U(1) symmetries due to the variability of each imaginary unit Quaternions over the S1
spanned by it in the parallelizable S3, and to the variability of the imaginary unit Octonion over the S1 spanned by it in
the parallelizable S7. If the imaginary unit Quaternions and Octonion were fixed, then the 4 U(1) symmetries would be
synchronized, and the resulting symmetries would be

D0 - U(1)xSU(2)xSU(3)
D1 - U(1)xSU(2)xSU(3)
D2 - U(1)xSU(2)xSU(3)
D3 - U(1)xSU(2)xSU(3)

which is the Standard Model Lie algebra U(1)xSU(2)xSU(3).

In his book, Geoffrey Dixon noted that his approach, like mine, produced the Lie algebra

U(1)xU(1)xU(1)xU(1) x SU(2)xSU(2) x SU(3)

prior to synchronization of the U(1)'s and the SU(2)'s.

 

Note - My terms, generalized Spinor and generalized half-Spinor space of Cl(6), are not standard mathematical terms
but are used here because they seem to me to be useful.

 

The Gauge Boson dimensional reduction process of the D4-D5-E6-E7 physics model can also be described from a
geometric Weyl Group - Root Vector Space point of view,

http://kapis.www.wkap.nl/kapis/CGI-BIN/WORLD/book.htm?0-7923-2890-6
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Click Here to see the Weyl Group - Root Vector Space Description.

 

What about Casimir operators, and details of signature ?

In the above discussion I have indicated that I think that Spin(2,4) (sometimes I have written Spin(4,2), but sign
conventions vary and I think that --++++ is the correct signature) is the proper global structure for the conformal group
of -+++ (1,3)-dim physical spacetime. I often leave out considerations of signature in discussing the breakdown of
Spin(8), because:

1 - restricting to compact groups makes exposition of the overall structure simpler; and
2 - in my D4-D5-E6-E7 physics model, my 4-real-dim spacetime is a Shilov boundary of a 4-complex-dim (8-
real-dim) spacetime that is Spin(10)/Spin(8)xU(1) which has (45-28-1=16) real dimensions, and the underlying
complex structure makes it possible for me to go back and forth among various signatures.

From the Clifford algebra point of view:

Cl(0,8) = =Cl(1,7) = Cl(4,4) = Cl(5,3) = Cl(8,0) = real 16x16 matrices.
Cl(0,6) = Cl(3,3) = Cl(4,2) = real 8x8 matrices.
Cl(1,5) = Cl(2,4) = Cl(5,1) = Cl(6,0) = quaternionic 4x4 matrices.

The number and order of the Casimir invariant operators do not depend on the signature, so here are some of them:

8 for E8 of orders 2, 8, 12, 14, 18, 20, 24, 30
7 for E7 of orders 2, 6, 8, 10, 12, 14, 18
6 for E6 of orders 2, 5, 6, 8, 9, 12
5 for rank-5 Spin(1,9) = SL(2,O) of orders 2, 4, 6, 8, 5
4 for rank-4 Spin(8) of orders 2, 4, 6, 4
3 for rank-3 Spin(2,4) = SU(2,2) of orders 2, 3, 4
2 for rank-2 SU(3) of orders 2, 3
1 for rank-1 SU(2) of order 2
U(1) is rank 1 with only the identity trivial Casimir of order 1
2 for G2 of orders 2, 6
4 for F4 of orders 2, 6, 8, 12

The Casimirs are invariant under the Weyl group which is the reflection group related to the root vectors that I use in
the decomposition 28 = 15 + 1 + 8 + 3 + 1. I have not worked out details, but it seems likely that the Weyl group
breakdown will tell you how the Casimirs are related and to be interpreted. The order of the Weyl group is the product
of the orders of the Casimirs.

According to Group Structure of Gauge Theories by O'Raifeartaigh (Cambridge 1986), the Casimir of order 2 is related
to the Cartan metric g^ab by

C2 = - g^ab X_a X_b

and, if F is the fundamental representation of G, then C2(F) = dim(G) / dim(F). The index of a representation j is given
by

I2(j) = ( dim(j) / dim(G) ) C2(j)

The index is important in renormalization of non-abelian gauge theories.
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As Heinrich Saller has indicated, mass/energy and spin are candidates for physical interpretations of Casimirs, and I
think that other candidates are isospin - related to SU(2) gauge bosons carrying electric charge and color charge. How
to study the Casimirs?

Start with Spin(4,4). It is rank 4, and has 4 Casimirs.

Now combine Spin(2,4) = SU(2,2) with U(1) to get U(2,2).

Now look at the symmetric space (maybe I am getting mixed up about some signatures here, but I will go on anyway)
Spin(4,4)/U(2,2), or Spin(0,8)/U(2,2). It is a rank-2 12-dimensional symmetric space of type D III. As a rank-2 space,
it has 2 Casimirs, which should be related to 4-dim internal symmetry space and the 12-dim Standard Model.

That leaves 2 other Casimirs from Spin(4,4), or Spin(0,8), to be used with respect to the 4-dim physical spacetime.

In calculations, it is sometimes convenient to use 
the volumes of compact manifolds that represent spacetime, 
internal symmetry space, and fermion representation space. 
 
The compact manifold that represents 8-dim spacetime 
is RP1 x S7, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(10) / (Spin(8)xU(1)). 
It represents the invariant measure on the noncompact 
space Spin(1,9) / (Spin(8)xU(1)).  

Note that S1/Z2 can be described as an orbifold.   

The compact manifold that represents 4-dim spacetime 
is RP1 x S3, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(6) / (Spin(4)xU(1)).
It represents the invariant measure on the noncompact 
space Spin(2,4) / (Spin(1,3)xU(1)).  
  
The compact manifold that represents 4-dim internal symmetry space
is RP1 x S3, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(6) / (Spin(4)xU(1)).  
It represents the invariant measure on the noncompact 
space Spin(2,4) / (Spin(1,3)xU(1)).  
  
The compact manifold that represents 
the 8-dim fermion representation space  
is RP1 x S7, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(10) / (Spin(8)xU(1)).  
It represents the invariant measure on the noncompact 
space Spin(1,9) / (Spin(8)xU(1)).  
 
The manifolds  RP1 x S3  and  RP1 x S7  are 
homeomorphic to  S1 x S3  and   S1 x S7, 
which are untwisted trivial sphere bundles over S1. 
The corresponding twisted sphere bundles are 
the generalized Klein bottles 
Klein(1,3) Bottle  and  Klein(1,7) Bottle. 

 
 

As to the remaining Multivectors of DCl(0,8):  
 



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks4.html[4/16/18, 1:41:09 AM]

 
35 of the 70 4-vectors in the 4-grade subspace are 
represented in gray.  They are the symmetric parts of 
the upper left 8x8 diagonal subspace, remaining after taking 
out the 1-dimensional scalar 0-vector Higgs scalar.  
The 1-dimensional scalar 0-vector representing the Higgs scalar 
can be thought of as the trace of the full symmetric 
1+35=36-dimensional space of symmetric 8x8 real matrices.  
The 35  4-vectors are the traceless symmetric 8x8 matrices. 
They are related to the coassociative 4-form that is fixed 
in the dimensional reduction process to determine the 
internal symmetry space.  At our low energy levels, 
below the Planck-scale at which dimensional reduction occurs 
in the D4-D5-E6-E7 model, the 35 4-vectors do not play a 
dynamical role that we can test experimentally here and now.  
 
The 56-dimensional trivector 3-grade subspace is 
represented in white.  In the full 8-dimensional theory, 
the 56 trivectors are related to the structure of 
3+1=4-dimensional subspaces of 1+7=8-dimensional spacetime 
that are connected with the E8 HyperDiamond lattice 
links that are (normalized) sums of 4 of the basis octonions.  
To reduce the dimension of spacetime to 1+3=4 dimensions, 
an associative 3-form is used.  This effectively fixes a 
particular trivector, so the 56 trivectors do not play 
a dynamical role in the 4-dimensional phase of the D4-D5-E6 model.
 
 
 
The other 35  56  28   8   1  are (by Hodge * duality) 
located symmetrically on the opposite side of the 16x16 matrix. 
By Hodge duality, they can be viewed as the structures of 
the D4-D5-E6-E7 model that act on the antiparticle half-spinor fermions, 
while the  1   8  28  56  35  can be viewed as acting 
on the particle half-spinor fermions.

The particle - antiparticle (column vector half-spinors) duality is also a duality between position and momentum (row
vector half-spinor gammas).

 
 

Subtle Triality Supersymmetry:

 
Here is the Dynkin diagram for Spin(8).  
Each vertex represents a representation of Spin(8), 
with the center vertex (Spin(8)) corresponding 
to the 28-dimensional adjoint representation 
that I identified with gauge bosons.  
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The three representations for 
 
spacetime (blue dot), 
 
fermion particles (red dot), and 
 
fermion antiparticles (green dot)
 
are EACH 8-dimensional with Octonionic structure.  
 
They are ALL isomorphic by the Spin(8) Triality Automorphism, 
which can be represented by rotating or interchanging 
the 3 arms of the Dynkin diagram of Spin(8).  
 
The Triality isomorphism between spacetime 
and fermion particles and fermion antiparticles 
constitutes a 
SUBTLE SUPERSYMMETRY between fermions and spacetime.  
 

 

Ultraviolet Finiteness of the D4-D5-E6-E7 physics model

may be seen by considering, prior to dimensional reduction, 
the generalized supersymmetry relationship between 
the 28 gauge bosons 
and 
the 8 (first-generation) fermion particles and antiparticles.
 
In the 8-dimensional spacetime,
the dimension of each of the 28 gauge bosons in the Lagrangian is 1, 
and
the dimension of each of the 8 fermion particles is 7/2, 
so that
the total dimension 28x1 = 28 of the gauge bosons 
is equal to 
the total dimension 8x(7/2) = 28 of the fermion particles. 
 
 
After dimensional reduction of spacetime to 4 dimensions,
the 8 fermions get a 3-generation structure 
and
the 28 gauge bosons are decomposed to produce 
the Standard Model of 
U(1) electromagnetism, SU(2) weak force, and SU(3) color force, 
plus a Spin(5) = Sp(2) gauge field
that can produce gravity by the MacDowell-Mansouri mechanism. 

Note that both Gravity and the Standard Model forces are required for the cancellations that produce the ultraviolet
finiteness that is useful in the Sakharov Zero Point Fluctuation model of gravity.

The Conformal Structure of the D4-D5-E6-E7-E8 VoDou Physics model includes the symmetry of Conformal Group
Dilations, which transform the scale of length/energy/mass, which gives the scale transformation properties needed for
Renormalization.
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Spacetime and Internal Symmetry Space.

The Planck length is the fundamental lattice link scale in the D4-D5-E6-E7-E8 VoDou Physics model.

According to John C. Baez and S. Jay Olson in their paper at gr-qc/0201030:

"... Ng and van Dam have argued that quantum theory and general relativity give a lower bound delta L >
L^(1/3) L_P ^(2/3) on the uncertainty of any distance, where L is the distance to be measured and L_P is
the Planck length. Their idea is roughly that to minimize the position uncertainty of a freely falling
measuring device one must increase its mass, but if its mass becomes too large it will collapse to form a
black hole. ... Amelino-Camelia has gone even further, arguing that delta L > L^(1/2) L_P ^(1/2) ... Here
we show that one can go below the Ng-van Dam bound [ and the Amelino-Camelia bound ] by attaching
the measuring device to a massive elastic rod. ...

[ while the Ng-van Dam ] result was obtained by multiplying two independent lower bounds on delta L,
one from quantum mechanics and the other from general relativity, ours arises from an interplay between
competing effects. On the one hand, we wish to make the rod as heavy as possible to minimize the
quantum-mechanical spreading of its center of mass. To prevent it from becoming a black hole, we must
also make it very long. On the other hand, as it becomes longer, the zero-point fluctuations of its ends
increase, due to the relativistic limitations on its rigidity. We achieve the best result by making the rod just
a bit longer than its own Schwarzschild radius.

... Relativistic limitations on the rod's rigidity, together with the constraint that its length exceeds its
Schwarzschild radius, imply that zero-point fluctuations of the rod give an uncertainty delta L > L_P . ...".

 The Discrete HyperDiamond Generalized Feynman Checkerboard and Continuous Manifolds are related by Quantum
Superposition:

Elements of a Discrete Clifford algebra correspond to Basis Elements of a Real Clifford algebra.
General Elements of a Real Clifford algebra correspond to Superpositions of Basis Elements = Elements of the
underlying Discrete Clifford algebra.

Volumes of Spaces of Superpositions of some given Sets of Basis Elements correspond to Mass or Charge
of Particles or Forces represented by those Basis Elements.
Volumes of Spaces of Superpositions of other given Sets of Basis Elements correspond to Volume of

http://math.ucr.edu/home/baez/README.html
http://arxiv.org/gr-qc/0201030


Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks6.html[4/16/18, 1:41:12 AM]

Physical SpaceTime and Volume of Internal Symmetry Space represented by those Basis Elements.

 
The 4-dimensional spacetime of this HyperDiamond Feynman Checkerboard
physics model is a HyperDiamond lattice that comes from 4 dimensions of the
8-dimensional E8 lattice spacetime. If the basis of
the E8 lattice is {1, i, j, k, E, I, J, K },
then the basis of the 4-dimensional spacetime is the
associative part with basis {1, i, j, k }.
 
Therefore, the 4-dimensional spacetime lattice is
called the associative spacetime and denoted by 4HDa.
 
The 1-time and 3-space dimensions of the 4HDa spacetime
can be represented by the 4 future lightcone links and the
4 past lightcone links as in the pair of "Square Diagrams"
of the 4 lines connecting the future ends
of the 4 future lightcone links
and
of the 4 lines connecting the past ends
of the 4 past lightcone links:
 

 

 
The 8 links { T,X,Y,Z,-T,-X,-Y,-Z } correspond
to the 8 root vectors of the Spin(5) de Sitter gravitation
gauge group, which has an 8-element Weyl group S2^2 x S2.
 
The symmetry group of the 4 links of the future lightcone is S4,
the Weyl group of the 15-dimensional Conformal group SU(4) = Spin(6).
 
10 of the 15 dimensions make up the de Sitter Spin(5) subgroup, and
 
the other 5 fix the "symmetry-breaking direction" and scale of the
Higgs mechanism.
 
For more on this, see

WWW URL http://www.innerx.net/personal/tsmith/cnfGrHg.html
 
 
The action of Gravity on Spinors is given by 
the Papapetrou Equations. 
 
 
The Internal Symmetry Space of this HyperDiamond Feynman Checkerboard
physics model is a HyperDiamond lattice that comes from 4 dimensions
of the 8-dimensional E8 lattice spacetime. If the basis of
the E8 lattice is {1, i, j, k, E, I, J, K },
then the basis of the 4-dimensional Internal Symmetry Space is the
coassociative part with basis {E, I, J, K }.
 

http://www.innerx.net/personal/tsmith/cnfGrHg.html
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Therefore, the 4-dimensional spacetime lattice is
called the associative spacetime and denoted by 4HDca.
 
Physically, the 4HDca Internal Symmetry Space should be thought of
as a space "inside" each vertex of the 4HDa HyperDiamond Feynman
Checkerboard spacetime, sort of like a Kaluza-Klein structure.
 
The 4 dimensions of the 4HDca Internal Symmetry Space are:
 
electric charge;
 
red color charge;
 
green color charge; and
 
blue color charge.
 
Each vertex of the 4HDca lattice has 8 nearest neighbors,
connected by lightcone links. They have the algebraic structure
of the 8-element quaternion group <2,2,2>.
 
Each vertex of the 4HDca lattice has 24 next-to-nearest neighbors,
connected by two lightcone links. They have the algebraic structure
of the 24-element binary tetrahedral group <3,3,2> that is
associated with the 24-cell and the D4 lattice.
 
 
 
 
As with the time as space dimensions of the 4HDa spacetime,
the E-electric and RGB-color dimensions of the 4HDca
Internal Symmetry Space can be represented by
the 4 future lightcone links and the
4 past lightcone links.
 
However, in the 4HDca Internal Symmetry Space the
E Electric Charge should be treated as independent of
the RGB Color Charges.
 
As a result the pair of "Square Diagrams"
act more like "Triangle plus Point Diagrams".
 

 

 
The 2+6 links { E,-E;R,G,B,-R,-G,-B } correspond to:
 
the 2 root vectors of the weak force SU(2),
which has a 2-element Weyl group S2; and
 
the 6 root vectors of the color force SU(3),
which has a 6-element Weyl group S3.
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In calculations, it is sometimes convenient to use 
the volumes of compact manifolds that represent spacetime, 
internal symmetry space, and fermion representation space. 
 
The compact manifold that represents 8-dim spacetime 
is RP1 x S7, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(10) / (Spin(8)xU(1)).  

Note that S1/Z2 can be described as an orbifold.   

The compact manifold that represents 4-dim spacetime 
is RP1 x S3, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(6) / (Spin(4)xU(1)).  
 
The compact manifold that represents 4-dim internal symmetry space
is RP1 x S3, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(6) / (Spin(4)xU(1)).  
 
The compact manifold that represents 
the 8-dim fermion representation space  
is RP1 x S7, the Shilov boundary of the bounded complex 
homogeneous domain that corresponds to  Spin(10) / (Spin(8)xU(1)).  
 
The manifolds  RP1 x S3  and  RP1 x S7  are 
homeomorphic to  S1 x S3  and   S1 x S7, 
which are untwisted trivial sphere bundles over S1. 
The corresponding twisted sphere bundles are 
the generalized Klein bottles 
Klein(1,3) Bottle  and  Klein(1,7) Bottle. 

The (1,7)-dimensional RP1 x S7 = S1 x S7 = U(1) x S7 spacetime of the D4-D5-E6-E7-E8 VoDou Physics model
prior to dimensional reduction can be represented by Quaternionic Projective 2-space QP2.

Atiyah and Berndt say in their paper Projective Planes, Serveri Varieties, and Spheres, math.DG/0206135, the S1 x S7
considered as QP2 breaks down into two parts:

a CP2 acted on by an SU(3), which plays the role of Internal Symmetry Space after dimensional reduction in the
D4-D5-E6-E7-E8 VoDou Physics model; and
an S1 bundle over the S3 that is the complement S7 \ CP2, which plays the role of (1,3) RP1 x S3 Physical
Minkowski Spacetime after dimensional reduction in the D4-D5-E6-E7-E8 VoDou Physics model.

 

Matti Pitkanen has suggested that the global structure of 4-dimensional Spacetime and Internal Symmetry Space
should be given by 8-dimensional SU(3), which decomposes into CP2 base and U(2) fibre, both of which are 4-
dimensional, by SU(3) / U(2) = CP2.

Associative 4-dimensional Spacetime, with Minkowski signature, is topologically U(2) = SU(2)xU(1) = S3 x S1
(the Euclidean signature version of Spacetime is S4),

which is consistent with the D4-D5-E6-E7-E8 VoDou Physics model Minkowski Spacetime of RP1 x S3.

Note that RP1 can be described as an orbifold.  

Coassociative 4-dimensional Internal Symmetry Space is CP2.
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Protons, Pions, and Physical Gravitons.
 
In his 1994 Georgia Tech Ph. D. thesis under David Finkelstein,
Spacetime as a Quantum Graph, Michael Gibbs
describes some 4-dimensional HyperDiamond lattice structures,
that he considers likely candidates to represent physical
particles.
 
The structures developed by Michael Gibbs in his thesis
are useful not only for his model 
but also for the HyperDiamond Feynman Checkerboard model. 
 
Since his model is somewhat different from 
the HyperDiamond Feynman Checkerboard in some respects, 
I use a different terminology here. 
However, I want to make it clear that I have borrowed, 
in some cases in a modified form, structures from his thesis.
 
Three structures that are useful for 
the HyperDiamond Feynman Checkerboard model are:
 
3-link Rotating Propagator, useful for building a
proton out of 3 quarks;
 
2-link Exchange Propagator, useful for building a
pion out of a quark and an anti-quark; and
 
4-link Propagator, useful for building a physical spin-2
physical graviton out of Spin(5) Gauge bosons.
 
 
In the 2-dimensional Feynman Checkerboard, there is
only one massive particle, the electron.
 
What about the D4-D5-E6 model, or any other
model that has different particles with different masses?
 
In the context of Feynman Checkerboards, 
mass is just the amplitude for a particle 
to have a change of direction in its path.
 
More massive particles will change direction more often.
 
In the HyperDiamond Feynman Checkerboard model 
the fundamental path segment length epsilon 
of any particle is the Planck length LPL.
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However, in the sum over paths for a particle of mass m,
it is a useful approximation to consider the path segment
length to be the Compton wavelength Lm of the mass m,
Lm = h/mc
 
That is because the distances between direction changes in the vast
bulk of the paths will be at least Lm, and
 
those distances will be approximately integral multiples of Lm,
 
so that Lm can be used as the effective path segment length.
 
This is an important approximation because the Planck length LPL
is about 10^-33 cm,
 
while the effective length L100GeV for a
particle of mass 100 GeV is about 10^-16 cm.
 
In this section, the HyperDiamond lattice is given quaternionic coordinates.
 
The origin 0 designates the beginning of the path.
 
The 4 future lightcone links from the origin are given the coordinates
 
1+i+j+k, 1+i-j-k, 1-i+j-k, 1-i-j+k
 
The path of a particle at rest in space, moving 7 steps in time,
is denoted by
 
     Particle 
 
       0 
       1 
       2 
       3 
       4 
       5 
       6 
       7
 
 
 
Note that since the HyperDiamond speed of light is sqrt3, 
the path length is 7 sqrt3.
 
 
The path of a particle moving along a lightcone path 
in the 1+i+j+k direction for 7 steps w
ith no change of direction is
 
     Particle 
 
       0 
       1+ i+ j+ k 
       2+2i+2j+2k 
       3+3i+3j+3k 
       4+4i+4j+4k 
       5+5i+5j+5k 
       6+6i+6j+6k 
       7+7i+7j+7k
 
 
 
At each step in either path, the future lightcone can
be represented by a Square Diagram of lines connecting the future
ends of the 4 future lightcone links leading from the vertex at
which the step begins.
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In the following subsections, protons, pions, and physical gravitons
will be represented by multiparticle paths.
 
The multiple particles representing protons, pions, and physical
gravitons will be shown on sequences of such Square Diagrams,
as well as by a sequence of coordinates.
 
The coordinate sequences will be given only for a representative
sequence of timelike steps, with no space movement, because
 
the notation for a timelike sequence is clearer and
 
it is easy to transform a sequence of timelike steps into
a sequence of lightcone link steps, as shown above.
 
Only in the case of gravitons will it be useful to explicitly
discuss a path that moves in space as well as time.
 
 

3-Quark Protons.

Protons are Quark Triples forming O(3) Model 3-Solitons

Since particle masses can only be observed experimentally 
for particles that can exist in a free state 
("free" means "not strongly bound to other particles, 
except for virtual particles of the active vacuum of spacetime"), 
and 
since quarks do not exist in free states, 
the quark masses that I calculate are interpreted 
as constituent masses (not current masses).  
 
The relation between current masses and constituent masses 
may be explained, at least in part, 
by the Quantum Theory of David Bohm.
 
In hep-ph/9802425, 

http://xxx.lanl.gov/abs/hep-ph/9802425
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Di Qing, Xiang-Song Chen, and Fan Wang, 
of Nanjing University, present a qualitative QCD analysis 
and a quantitative model calculation  
to show that the constituent quark model 
[after mixing a small amount (15%) of sea quark components]
remains a good approximation 
even taking into account the nucleon spin structure 
revealed in polarized deep inelastic scattering.
 
The effectiveness of 
the NonRelativistic model of light-quark hadrons 
is explained by, and affords experimental Support for, 
the Quantum Theory of David Bohm.
 
Consitituent particles are Pre-Quantum particles 
in the sense that their properties are calculated 
without using sum-over-histories Many-Worlds quantum theory.  
("Classical" is a commonly-used synonym for "Pre-Quantum".) 
 
Since experiments are quantum sum-over-histories processes, 
experimentally observed particles are Quantum particles. 
 
Consider the experimentally observed proton. 
A proton is a Quantum particle containing 3 constituent quarks: 
two up quarks and one down quark; 
one Red, one Green, and one Blue. 
The 3 Pre-Quantum constituent quarks are called "valence" quarks. 
They are bound to each other by SU(3) QCD.  
The constituent quarks "feel" the effects of QCD 
by "sharing" virtual gluons and virtual quark-antiquark pairs 
that come from the vacuum in sum-over-histories quantum theory. 
 
 
Since the 3 valence constituent quarks within the proton 
are constantly surrounded by the shared virtual gluons 
and virtual quark-antiquark pairs, 
the 3 valence constituent quarks can be said to 
"swim" in a "sea" of virtual gluons and quark-antiquark pairs, 
which are called "sea" gluons, quarks, and antiquarks.  

This internal structure of the Proton can be described in terms of a Compton Radius Vortex.

In the model, 
the proton is the most stable bound state of 3 quarks, 
so that the virtual sea within the proton is at the 
lowest energy level that is experimentally observable. 
 
The virtual sea gluons are massless SU(3) gauge bosons. 
Since the lightest quarks are up and down quarks, 
the virtual sea quark-antiquark pairs that most often 
appear from the vacuum are up or down pairs, 
each of which have the same constituent mass, 312.75 MeV. 
If you stay below the threshold energy of the strange quark, 
whose constituent mass is about 625 MeV, 
the low energy sea within the proton contains only 
the lightest (up and down) sea quarks and antiquarks, 
so that the Quantum proton lowest-energy background sea 
has a density of 312.75 MeV.  
(In the model, "density" is mass/energy per unit volume, 
where the unit volume is Planck-length in size.) 
 
Experiments that observe the proton as a whole 
do not "see" the proton's internal virtual sea, because 
the paths of the virtual sea gluon, quarks, and antiquarks  
begin and end within the proton itself.  
Therefore, the experimentally observed mass 
of the proton is the sum of the 3 valence quarks, 
3 x 32.75 MeV, or 938.25 MeV 
which is very close to the experimental value of about 938.27 MeV. 
 
 

To study the internal structure of hadrons, mesons, etc., 
you should use sum-over-histories quantum theory 
of the SU(3) color force SU(3).  
Since that is computationally very difficult 
(For instance, in my view, 
the internal structure of a proton looks like 
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a nonperturbative QCD soliton.
See WWW URL
http://www.innerx.net/personal/tsmith/SolProton.html ) 
you can use approximate theories that correspond 
to your experimental energy range. 
For high energy experiments, 
such as Deep Inelastic Scattering, 
you can use Perturbative QCD. 
For low energies, 
you can use Chiral Perturbation Theory. 
Renormalization equations are conventionally used 
to relate experimental observations that are 
made at different energy levels. 
 
 

 
The HyperDiamond structure used to approximate the proton is 
the 3-link Rotating Propagator, in which 3 quarks orbit their 
center somewhat like the 3 balls of an Argentine bola. 
 
Here is a coordinate sequence representation of the approximate
HyperDiamond Feynman Checkerboard path of a proton:
 
R-Quark      G-Quark      B-Quark 
 
1-i-j+k      1-i+j-k      1+i-j-k 
2-i+j-k      2+i-j-k      2-i-j+k 
3+i-j-k      3-i-j+k      3-i+j-k 
4-i-j+k      4-i+j-k      4+i-j-k 
 
 
Here is a Square Diagram representation of
the approximate HyperDiamond Feynman Checkerboard 
path of a proton: 
 

 

time = 1:  
 

time = 2:   
 

http://www.innerx.net/personal/tsmith/SolProton.html


Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks10.html[4/16/18, 1:41:17 AM]

time = 3:  
 

time = 4:  
 

In the HyperDiamond Feynman Checkerboard model, where 
the proton is represented by two up quarks and one down quark, 
and quark masses are constituent masses: 
 
the spins of the quarks should be in the lowest energy state, 
with one spin anti-parallel to the other two, 
so that the spin of the proton is + 1/2 + 1/2 - 1/2 = + 1/2; 
 
the color charge of the proton is + red + blue + green = 0, 
so that the pion is color-neutral; 
 
the electric charge of the proton is + 2/3 + 2/3 - (- 1/3) = +1; 
 
the theoretical tree-level mass is 3 x 312.75 MeV = 938.25 MeV 
while the experimental mass is 938.27 MeV; 
 
the proton is stable with respect to decay 
by the color, weak, and electromagnetic forces,  
while decay by the gravitational force 
is so slow that it cannot be observed with present technology.   
 

WHAT ABOUT THE NEUTRON MASS?
 
According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev. 
 
The neutron-proton mass difference 1.3 Mev is due to 
the fact that the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.
 
The magnitude of the electromagnetic energy difference 
mN - mP is about 1 Mev, 
but the sign is wrong:  mN - mP = -1 Mev, 
and 
the proton's electromagnetic mass is greater than the neutron's.   
 
The difference in energy between the bound states, neutron and proton, 
is not due to a difference between 
the Pre-Quantum constituent masses of the up quark and the down quark, 
calculated in the theory to be equal.  
 
It is due to the difference between the Quantum color force 
interactions of the up and down constituent valence quarks 
with the gluons and virtual sea quarks in the neutron and the proton.  
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An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places 
with a 625 Mev strange sea quark.  
 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =
 
=   312  x  0.25   x  0.253  x  0.22   Mev   =   4.3 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 4.3 = 317.05 MeV.  
 
 
Similarly, 
the up quark Quantum color force mass increase is about  
 
(mc - mu)  (mu/mc)^2  a(w)  |V(uc)|  =
 
=  1777  x  0.022  x  0.253  x  0.22   Mev   =   2.2 Mev, 
 
(where 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm) 
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 2.2 = 314.95 MeV.  
 
 
The Quantum color force Neutron-Proton mass difference is 
 
mN - mP = Qmd - Qmu  =  317.05 Mev - 314.95 Mev = 2.1 Mev.
 
 
Since the electromagnetic Neutron-Proton mass difference is 
 
roughly mN - mP = -1 MeV
 
the total theoretical Neutron-Proton mass difference is 
 
mN - mP  =  2.1 Mev - 1 Mev = 1.1 Mev, 
 
an estimate that is fairly close 
to the experimental value of 1.3 Mev. 
 
 
Note that in the equation 
 
(ms - md)  (md/ms)^2   a(w)  |Vds|  =   4.3 Mev 
 
Vds is a mixing of down and strange by a neutral Z0, 
compared to the more conventional Vus mixing by charged W. 
Although real neutral Z0 processes are suppressed 
by the GIM mechanism, 
which is a cancellation of virtual processes, 
the process of the equation is strictly a virtual process. 
 
Note also that the K-M mixing parameter |Vds| is linear.  
Mixing (such as between a down quark and a strange quark) 
is a two-step process, 
that goes approximately as the square of |Vds|: 
First 
the down quark changes to a virtual strange quark, 
producing one factor of |Vds|. 
Then, second,
the virtual strange quark changes back to a down quark, 
producing a second factor of |Vsd|, which is approximately 
equal to |Vds|. 
 
Only the first step (one factor of |Vds|) appears in the 
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Quantum mass formula used to determine the neutron mass. 
If you measure the mass of a neutron,
that measurement includes a sum over a lot of histories
of the valence quarks inside the neutron.
In some of those histories, in my view,
you will "see" some of the two valence down quarks
in a virtual transition state that is at a time
after the first action, or change from down to strange,
and
before the second action, or change back.
Therefore, you should take into account
those histories in the sum in which you see a strange valence quark,
and you get the linear factor |Vds| in the above equation. 
 
 
Note also that 
if there were no second generation fermions, 
or 
if the second generation quarks had equal masses, 
then 
the proton would be heavier than the neutron 
(due to the electromagnetic difference) 
and 
the hydrogen atom would decay into a neutron, 
and 
there would be no stable atoms in our world.  
 

In the D4-D5-E6-E7-E8 VoDou Physics model, protons decay by virtual Black Holes over 10^64 years, according to
by Hawking and his students who have studied the physical consequences of creation of virtual pairs of Planck-energy
Black Holes.

 

ucc and dcc Baryons

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second generation ]
flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together to form baryons ...
Protons, for example, consist of two up quarks and one down quark (u-u-d), and neutrons have a u-d-d quark content.
Some combinations exist in two different spin configurations, and the SELEX collaboration believes it has identified
both spin levels of the u-c-c baryon. ... Physicists expect the mass difference between u-c-c and d-c-c baryons to be
comparable to the difference in proton (u-u-d) and neutron (u-d-d) mass, since this particle pair is also related by the
replacement of an up by a down quark. The proton-neutron mass splitting, however, is sixty times smaller than the
mass difference between the Xi_cc candidates observed by the SELEX collaboration. ...

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of doubly charmed
baryons seen in their experiment. As a matter of fact, most scientists believed that the SELEX collaboration wouldn't
see any of these particles. ...".

 

An up valence quark, constituent mass 313 Mev, 
can swap places with a 2.09 Gev charm sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (mc - mu)    a(w)    |Vds|         =
 
=   1,777  x  0.253  x  0.22   Mev   =   98.9 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm)
 
so that the Quantum color force constituent mass Qmu 

http://xxx.lanl.gov/abs/hep-th/9510029
http://www.fnal.gov/pub/ferminews/ferminews02-06-14/selex.html
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of the up quark is 
                      Qmu = 312.75 + 98.9 = 411.65 MeV.  

A 313 Mev down valence quark can swap places 
with a 625 Mev strange sea quark.  
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (ms - md)  a(w)    |Vds|         =
 
=   312  x  0.253  x  0.22   Mev   =   17.37 Mev, 

(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 17.37 = 330.12 MeV.  

Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at
least enough energy to produce a charm quark, so that in the above equations there is no mass-ratio-
squared suppression factor such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the
neutron-proton mass difference for which the ambient sea of quark-antiquark pairs has very little energy
since the proton is almost stable and the neutron-proton mass difference is, according to experiment, only
about 1.3 MeV.

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only
on the order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the
calculation of the neutron-proton mass difference.

The Quantum color force ucc - dcc mass difference is 
 
mucc - mdcc = Qmu - Qmd  =  411.65 MeV - 330.12 MeV = 81.53 MeV
                 

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the ucc - dcc mass difference
calculated by D4-D5-E6-E7-E8 VoDou Physics is about

81.53 / 1.3 = 62.7 times the experimental value of the neutron-proton mass difference,

which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... is sixty
times smaller than the mass difference between the Xi_cc candidates ...". 

 

 

Quark-AntiQuark Pions.

Pions are Quark-AntiQuark Pairs forming Sine-Gordon Breathers
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In this HyperDiamond Feynman Checkerboard version 
of the D4-D5-E6 model, 
pions are made up of 
first generation valence quark-antiquark pairs.
 
The pion bound state of valence quark-antiquark pairs has a soliton
structure that would, projected onto a 2-dimensional spacetime, be
a Sine-Gordon breather.
See WWW URL
 
http://www.innerx.net/personal/tsmith/SnGdnPion.html
 
 
Marin, Eilbeck, and Russell, in their paper 
Localized Moving Breathers in a 2-D Hexagonal Lattice, 
show "...that highly localized in-plane breathers can 
propagate in specific directions with minimal lateral 
spreading ... 
This one-dimensional behavior in a two-dimensional lattice 
was called quasi-one-dimensional (QOD) ..." 
(In their paper, dimensionality refers to spatial dimensionality.)
They use QOD behavior to describe 
phenomena in muscovite mica crytstals. 
The D4-D5-E6 model uses similar QOD behavior to 
describe the pion. 
 
 
Take the pion as the fundamental quark-antiquark structure
and 
assume that the quark masses are constituent masses that 
include the effects of the complicated structure 
of sea quarks and binding gluons within the pion 
at the energy level of about 313 MeV
that corresponds to the Compton wavelength of 
the first generation quark constituent mass.
 
The sea quarks and binding gluons within the pion 
constitute the dressing of the proton valence quarks
with the quark and gluon sea
in which the valence quarks swim within the pion.  
 
The quark and gluon sea has characteristic energy
of roughly the constituent quark masses of 312.8 MeV
so that the valence quarks float freely within the pion sea.  

This internal structure of the Pion can be described in terms of a Compton Radius Vortex.

To express the assumption of free-floating quarks
more mathematically, define the relationship between
the calculated constituent quark masses, denoted by mq,
and
QCD Lagrangian current quark masses, denoted by Mq,
by Mq = mq - mu = mq - md = mq - 312.8 MeV.
 
This makes, for the QCD Lagrangian,
the up and down quarks roughly massless.  
One result is that the current masses 
can then be used as input for the SU(3)xSU(3) chiral theory 
that, although it is only approximate because 
the constituent mass of the strange quark is about 312 MeV, 
rather than nearly zero, 
can be useful in calculating meson properties.  
 
In hep-ph/9802425, 
Di Qing, Xiang-Song Chen, and Fan Wang, 
of Nanjing University, present a qualitative QCD analysis 

http://www.innerx.net/personal/tsmith/SnGdnPion.html
http://xxx.lanl.gov/abs/patt-sol/9709002
http://xxx.lanl.gov/abs/hep-ph/9802425
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and a quantitative model calculation  
to show that the constituent quark model 
[after mixing a small amount (15%) of sea quark components]
remains a good approximation 
even taking into account the nucleon spin structure 
revealed in polarized deep inelastic scattering.
 
The effectiveness of 
the NonRelativistic model of light-quark hadrons 
is explained by, and affords experimental Support for, 
the Quantum Theory of David Bohm.
 

The HyperDiamond structure used to approximate the pion is the
2-link Exchange Propagator.
 
Here is a coordinate sequence representation of the approximate
HyperDiamond Feynman Checkerboard path of a pion, 
in coordinates where 
1+i+j+k  and  1-i+j-k  represent time and longitudinal space, and  
1-i-j+k  and  1+i-j-k  represent transverse space.
 
 
Quark          AntiQuark 
 
0              0 
1+i+j+k        1-i+j-k 
2              2 
3-i+j-k        3+i+j+k 
4              4 
5+i+j+k        5-i+j-k 
6              6 
 
 
 
Here is a Square Diagram representation of
the approximate HyperDiamond Feynman Checkerboard 
path of a pion:
 

Q and Qbar both at the spatial origin at time 0. 
 

time = 1:  
 
Q and Qbar both at the spatial origin at time 2. 
 

time = 3:  
 
Q and Qbar both at the spatial origin at time 4. 
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time = 5:  
 
Q and Qbar both at the spatial origin at time 6. 
 

The pion can be thought of as a bound quark-antiquark pair 
oscillating with respect to each other 
in the 2-dimensional subspace of 1+i+j+k  and  1-i+j-k  
representing time and longitudinal space 
on the HyperDiamond Lattice.  
 
As the pion is represented in the HyperDiamond Feynman Checkerboard 
model on a 2-dimensional subspace of time and longitudinal space, 
the pion can be thought of as a Sine-Gordon doublet breather 
solution to the Sine-Gordon equation 
 
                L = (1/2)(df)^2 - mo^2(m^2/j)(cos(sqrt j /m)f  - 1).
 
The doublet breather solution 
 
fv(mx,mt) = 
= 4(m/sqrt(j))arctan(sin(vmt/sqrt(1+v^2))/vcosh(mx/sqrt(1+v^2))).
 
is confined in space (y-axis) but periodic in time (x-axis). 
 
 

 
This stereo image of a doublet breather was generated by 
the program 3D-Filmstrip for Macintosh by Richard Palais.  
You can see the stereo with red-green or red-cyan 3D glasses.  
The program is on the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip.  
 
The doublet can be thought of as a bound soliton-antisoliton pair 
oscillating with respect to each other.

http://rsp.math.brandeis.edu/3D-Filmstrip
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In the doublet's rest frame, its field is confined within the envelope 
 
±4(m/sqrt(j))arctan((1/v)sech(mx/sqrt(1+v^2))) .
 
If Msol is taken to be the mass of the soliton (or antisoliton) 
that is oscillating with respect to the antisoliton (or soliton), 
and if m is taken to be the mass of the doublet bound state, 
called the meson mass, then in the quantum theory, 
to leading order, Msol = 8m^3/ j  -  m /pi , 
where the term 8m^3/ j  is the classical mass and 
the term -m /pi is the leading order quantum correction.  
 
At the classical level the parameter j can be scaled away 
but 
at the quantum level the parameter j determines the energy levels 
of the quantum theoretical Sine-Gordon equation, 
as described by Rajaraman in his book 
Solitons and Instantons (North-Holland 1987).  
 
In the HyperDiamond Feynman Checkerboard model 
the fundamental quantum energy level is  j = pi m^2 
(the area of a circle of radius m), 
so that 
 
Msol = (8m - m)/pi = (7/pi) m.  
 
Then, if Msol is interpreted as the constituent mass 
of a first-generation quark or antiquark and m as the pion mass, 
the HyperDiamond Feynman Checkerboard model gives 
 
        m(pion) = (pi/7) Msol(quark) = 312.75 pi / 7 = 140.4 Mev.
 
Experimentally, m(pion) = 139.57 Mev for charged pions.  
 
Charged pions, with quark-antiquark pair containing 
one up quark and one down quark, 
are represented as quark-antiquark pairs, 
whereas neutral pions are a bit more complicated, 
being a superposition of 
a pair of two up quarks and a pair of two down quarks. 
 
To see the other properties of the pion 
from the HyperDiamond Feynman Checkerboard picture, 
take for definiteness the quark to be a red up quark 
and the antiquark to be an anti-red down quark. 
 
 
 
Then in the HyperDiamond Feynman Checkerboard model: 
 
the spins of the quarks in a pion should be in the lowest energy state, 
with spins anti-parallel, 
so that the spin of the pion is + 1/2 - 1/2 = 0; 
 
the color charge of the pion is + red - red = 0, 
so that the pion is color-neutral; 
 
the electric charge of the pion is + 2/3 - (- 1/3) = +1; 
 
the theoretical tree-level mass is 140.4 MeV, 
while the experimental mass is 139.57 MeV; 
 
the dominant decay path should be by annihilation 
of the quark-antiquark pair, 
producing the next less massive pair of particles, 
the anti-muon (104.8 MeV) of electric charge +1 
plus a massless neutral muon neutrino.   
 
 

WHAT ABOUT THE NEUTRAL PION? 
 
        The quark content of the charged pion is u_d  or d_u , 
both of which are consistent with the sine-Gordon picture.  
Experimentally, its mass is  139.57 Mev.  
 
        The neutral pion has quark content (u_u + d_d)/sqrt(2) 
with two components, somewhat different from the sine-Gordon picture, 
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and a mass of 134.96 Mev.
 
        The effective constituent mass of a down valence quark increases 
(by swapping places with a strange sea quark) by about 
 
DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 =
=  312x0.25x0.253x0.22 Mev = 4.3 Mev.  
 
Similarly, the up quark color force mass increase is about  
 
DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 =
=  1777x0.022x0.253x0.22 Mev = 2.2 Mev.
 
The color force increase for the charged pion DcMpion± = 6.5 Mev.  
 
Since the mass Mpion± = 140.4 Mev is calculated from 
a color force sine-Gordon soliton state, 
the mass 140.4 Mev already takes DcMpion±  into account.
 
        For pion0 = (u_u + d_d)/ sqrt 2 , 
the d and _d of the the d_d pair do not swap places 
with strange sea quarks very often because it is energetically preferential 
for them both to become a u_u  pair.  
Therefore, from the point of view of calculating DcMpion0, 
the pion0 should be considered to be only u_u , 
and DcMpion0 = 2.2+2.2 = 4.4 Mev.
 
        If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, 
the theoretical estimate is 
 
DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) =
=  4.4 - 6.5 -1 = -3.1 Mev, 
roughly consistent with the experimental value of -4.6 Mev.       
 

WHAT ABOUT SU(3)xSU(3) CHIRAL THEORY OF SPIN-0 MESONS? 
 
To see how chiral theory might be useful, 
define the relationship between 
the calculated constituent quark masses, denoted by mq,
and
QCD Lagrangian current quark masses, denoted by Mq,
by 
Mq = mq - mu = mq - md = mq - 312.8 MeV.
 
The relation between current masses and constituent masses 
may be explained, at least in part, 
by the Quantum Theory of David Bohm.
 
This makes, for the QCD Lagrangian,
the up and down quarks roughly massless.  
Therefore the current masses can be used as input 
for the SU(3)xSU(3) chiral theory 
that, 
although it is only approximate because 
the constituent mass of the strange quark is about 312 MeV, 
rather than nearly zero, 
can be useful.  
 
SU(3)xSU(3) chiral theory can be used to get a rough 
estimate of the pion mass, and other meson masses.  
While I think that SU(3)xSU(3) chiral theory is not as 
accurate as the sine-Gordon soliton approach for mesons, 
the SU(3)xSU(3) chiral theory is more conventional, 
more highly developed, and more widely understood, 
so I will describe it here:  
 
To get the pion mass by the SU(3)xSU(3) chiral theory, 
recall that the 3 quarks of the SU(3) are the up quark and down quark, 
with roughly zero current mass for Mu and Md, 
and the strange quark,
for which the calculated constituent mass ms = 625 MeV,
so that the current Ms = ms - 313 = 312 MeV. 
 
This is somewhat higher than the 100 to 200 MeV usually
used for the current strange mass Ms, 
but I will use it for  SU(3)xSU(3) chiral theory 
to get the Gell-Mann-Okubo relation
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3 eta^2  +  pion^2  =  4 kaon^2
 
(where eta, pion, and kaon denote masses of those mesons)
 
Then assume:
 
1 - there are two types of spin-0 mesons,
 
pion-type, made up of a quark-antiquark pair
that "virtually cancel each other out part of the time",
with maximal cancellation for the pion made of up and down quarks,
so that for pion-type mesons the total mass is the pion mass plus
the current masses (or excess of constituent mass over up or down)
of any quarks other than up or down
(in the chiral theory, the pion mass is considered unknown 
until it is calculated using the Gell-Mann-Okubo formula);
 
and
 
eta-type, made up of a quark-antiquark pair
that do not "virtually cancel each other out part of the time"
but "float together on a pion-type sea"
so that meson mass is the sum of the constituent masses
of the quark and anti-quark less the pion mass;
 
2 - the kaon is pion-type,
in fact just like a pion except that one of the quark-antiquark pair
is strange rather than down, so the kaon mass is the pion mass plus
the excess of the strange constituent mass over the down constitutent mass,
or, from another point of view,
the current mass of the strange quark,
so that
kaon = pion + 312 MeV;
 
3 - the eta is eta-type,
so that the eta mass is twice the up or down quark constituent mass,
less the pion mass because the quark and antiquark "float in a pion sea"
so that
eta = 2 x 313 - pion = 626 MeV - pion.
 
 
Then, from Gell-Mann-Okubo:
 
3 eta^2  +  pion^2  =  4 kaon^2
 
3(391,876  -  1248 pion  +  pion^2)  +  pion^2  =
                 =  4(97,344  +  624 pion  +  pion^2)
 
 
3(391,876  -  1248 pion  +  pion^2)  +  pion^2  =
                 =  4(97,344  +  624 pion  +  pion^2)
 
 
1,175,628  -  3,744 pion  + 3 pion^2  +  pion^2  =
                 =  389,376  +  2,496 pion  +  4 pion^2
 
 
786,252 MeV  =  6,240 pion
 
pion =  126 MeV
 
kaon = 126 + 312 MeV = 438 MeV
 
eta = 626 - 126 MeV = 500 MeV
 
 
Experimentally, the results are:
pion =  134 MeV (for neutral pion)
kaon =  497 MeV (for neutral kaon)
eta =  547 MeV
 
 
If continue, you can exhaust the possibilities
of up-down-strange quarks combined in pion-type or eta-type ways,
to make:
 
eta' as pion-type with two strange parts, for mass
eta' = pion + 312 + 312 MeV = 750 MeV
(experimentally eta' = 958 MeV)
 
eta(1295) as eta-type with one strange part, for mass
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eta(1295)  =  625 + 313 - pion = 812 MeV
(experimentally eta(1295) = 1,295 MeV)
 
eta(1440) as eta-type with two strange parts, for mass
eta(1440) = 625 + 625 - pion = 1,124 MeV
(experimentally eta(1440) = 1,440 MeV)
 

CHARGED AND NEUTRAL KAONS: 
 
Just as there is a mass difference between charged and neutral pions, 
there is also a mass difference between charged and neutral kaons: 
K0 mesons, quark content (s_d or _sd), have mass about 497.7 Mev, 
and K± mesons (s_u or _su) have mass about 493.6 Mev, 
which is somewhat greater than the sum of 
the pion mass (= 135 Mev) 
and 
the excess of the strange quark mass over 
the up or down quark mass (= 313 Mev).   
 
        In the K0, 
the effective constituent mass of a down valence quark increases 
(by swapping places with a strange sea quark) by about 
 
(Ms - Md) (Md/Ms)2 aw V12 = 312x0.25x0.253x0.22 Mev = 4.3 Mev.
 
        If the strange quark swaps places with a down sea quark, 
it just gives the down sea quark "kinetic" energy 
in the amount of the mass excess of a strange quark over a down quark, 
so the effective constituent mass of the strange quark is unchanged, 
and DcMK0 = 4.3 Mev.  
 
        However, in the K±, 
the up quark color force mass increase is
 
(Mc - Mu) (Mu/Mc)2 aw V12 = 1777x0.022x0.253x0.22 Mev =  2.2 Mev, 
so DcM(K0-K±) = 4.3 - 2.2 = 2.1 Mev.  
 
        If DeM(K0-K±) = -1 Mev, then DM(K0-K±) = -1 + 2.1 = 1.1 Mev, 
roughly consistent with the experimental value of 4.1 Mev.   
 

WHAT ABOUT SPIN-1 MESONS? 
 
        The rho vector mesons have the same quark content as pions, 
but have parallel spins, and so are spin-1 instead of spin-0.  
Therefore they do not form sine-Gordon doublet type solitons.  
The rho mass, about 770 Mev, 
is approximately the sum of the constituent masses 
of an up quark and a down antiquark 
plus the mass of a pion binding them 
(312.75 + 312.75 + 139.187 = 764.687 Mev).    
 

WHAT ABOUT MESONS MADE OF HEAVY QUARKS? 
 
 
        For mesons made up of quarks substantially more massive 
than the up and down quarks of the pion, 
the sine-Gordon soliton picture 
and 
the chiral Lagrangian picture 
are relatively less important 
than the constituent quark picture in which the meson 
mass is roughly the sum of the valence quark constituent masses.
 
 
        D0 mesons, quark content (c_u o _cu), have mass about 1864.5 Mev, 
and D± mesons (c_d or _cd) have mass about 1869.3 Mev, 
which is somewhat less than the sum of the pion mass (=135 Mev) 
and the excess of the charm quark mass over the u-d quark mass (=1,770 Mev).   
 
        In the D±, the effective constituent mass 
of a down valence quark increases by about 4.3 Mev.
 
        If the charm quark swaps places with an up sea quark, 
it just gives the up sea quark "kinetic" energy 



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks10.html[4/16/18, 1:41:17 AM]

in the amount of the mass excess of a charm quark over a up quark, 
so the effective constituent mass of the charm quark is unchanged, 
and DcMD± = 4.3 Mev.  
 
        However, in the D0, the up quark color force mass increase 
is about 2.2 Mev, so DcM(D0-D±) = 2.2 - 4.3 = -2.1 Mev.  
 
        If DeM(D0-D±) =  -1 Mev, then DM(D0-D±) = -1 - 2.1 = -3.1 Mev, 
roughly consistent with the experimental value of -4.8 Mev.   
 
 
        Ds mesons, quark content (c,s), have mass about 1,970 Mev, 
which is somewhat less than 
the sum of the charm quark mass (2,085 Mev) 
and the strange quark mass (625 Mev).   
 
        etac mesons, quark content (c,_c), have mass about 2,980 Mev, 
which is somewhat less than twice the charm quark mass (4,170 Mev).   
 
         upsilon mesons, quark content (b,`b), have mass about 9,460 Mev, 
which is somewhat less than twice the beauty quark mass (11,260 Mev).   
 
 
        B0 mesons, quark content (b_d or _bd), have mass about 5279.4 Mev, 
and B± mesons (b_u or _bu)have mass about 5277.6 Mev, 
which is somewhat less than the sum of the pion mass (135 Mev) 
and 
the excess of the beauty quark mass over the u-d quark mass (5,317 Mev).        
 
        In the B0, 
the effective constituent mass of a down valence quark 
increases by about 4.3 Mev.
 
        If the beauty quark swaps places with an down or strange sea quark, 
it just gives the down or strange sea quark "kinetic" energy 
in the amount of the mass excess of a beauty quark 
over a down or strange quark, 
so the effective constituent mass of the beauty quark is unchanged, 
and DcMB0 = 4.3 Mev.  
 
        However, in the B±, the up quark color force mass increase 
is about 2.2 Mev, so DcM(B0-B±) = 4.3 - 2.2 = 2.1 Mev.  
 
        If DeM(B0-B±)= -1 Mev, then DM(B0-B±) = -1 + 2.1 = 1.1 Mev, 
roughly consistent with the experimental value of 1.8 Mev.   
 
 

Spin-2 Physical Gravitons.

 
In this HyperDiamond Feynman Checkerboard version
of the D4-D5-E6 model,
spin-2 physical gravitons are made up of the spin-1 gauge bosons
of the 10-dimensional Spin(5) de Sitter subgroup
of the 15-dimensional Spin(6) Conformal group used to
construct Einstein-Hilbert gravity in the D4-D5-E6 model
described in URLs
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
http://xxx.lanl.gov/abs/quant-ph/9503009
 
 
The action of Gravity on Spinors is given by 
the Papapetrou Equations. 
 
 
The spin-2 physical gravitons are massless, 
but they can carry energy up to and including the Planck mass.  
 
Unlike the pions and protons, 
which are made up of fermion quarks 
that live on vertices of the HyperDiamond Lattice, 
the gravitons are gauge bosons 
that live on the links of the HyperDiamond Lattice. 
 
 

http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/quant-ph/9503009
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The Planck energy spin-2 physical gravitons are 
fundamental structures 
with HyperDiamond Feynman Checkerboard path length LPlanck. 
 
 
Here is a coordinate sequence representation of
the HyperDiamond Feynman Checkerboard path of a fundamental
Planck-mass spin-2 physical graviton,
where  T, X, Y, Z  represent infinitesimal generators 
of the Spin(5) de Sitter group:
 
 
 
T           X           Y           Z  
 
1+i+j+k     1+i-j-k     1-i+j-k     1-i-j+k 
2+i+j+k     2+i-j-k     2-i+j-k     2-i-j+k 
3+i+j+k     3+i-j-k     3-i+j-k     3-i-j+k 
4+i+j+k     4+i-j-k     4-i+j-k     4-i-j+k 
 
 
 
Here is a Square Diagram representation of the
HyperDiamond Feynman Checkerboard path 
of a fundamental Planck-mass spin-2 physical graviton:
 

 

time = 1,2,3,4:  
 

 
The representation above is for a timelike path at rest in space.
 
 
 
With respect to gravitons, 
we can let the path move in space as well.
 
Let  T and  Y represent time and longitudinal space, 
and  X and  Z represent transverse space.
 
Then, as discussed in Feynman's  Lectures on Gravitation,
section 3.4, the Square Diagram representation shows
that our spin-2 physical graviton is indeed a spin-2 particle.
 

 
Spin-2 physical gravitons of energy less than the Planck mass
are more complicated composite gauge boson structures with
approximate HyperDiamond Feynman Checkerboard path length
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Lgraviton energy.
 
They can be deformed from a square shape, but retain
their spin-2 nature as described by Feynman: 
 

 
 

 
Calculation of the Planck mass is at WWW URL 
 
http://www.innerx.net/personal/tsmith/Planck.html
 
 
Here is a summary of a combinatorial calculation:  
 
Consider an isolated single point, 
or vertex in the lattice picture of spacetime.  
In the HyperDiamond Feynman Checkerboard model, 
fermions live on vertices, 
and only first-generation fermions can live on a single vertex.  
 
(The second-generation fermions live on 
two vertices that act at our energy levels very much like one, 
and 
the third-generation fermions live on three vertices that act at 
our energy levels very much like one.)
 
At a single spacetime vertex, 
a Planck-mass black hole is the Many-Worlds quantum sum of all possible 
virtual first-generation particle-antiparticle fermion pairs 
permitted by the Pauli exclusion principle to live on that vertex.  
 
The Planck mass in 4-dimensional spacetime is 
the sum of masses of all possible 
virtual first-generation particle-antiparticle fermion pairs 
permitted by the Pauli exclusion principle.  
 
There are 8 fermion particles and 8 fermion antiparticles 
for a total of 64 particle-antiparticle pairs.  

http://www.innerx.net/personal/tsmith/SnGdnPion.html
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A typical combination should have several quarks, several antiquarks, 
a few colorless quark-antiquark pairs that would be equivalent to pions, 
and some leptons and antileptons.
 
Due to the Pauli exclusion principle, 
no fermion lepton or quark could be present at the vertex more than twice 
unless they are in the form of boson pions, 
colorless first-generation quark-antiquark pairs 
that are not subject to the Pauli exclusion principle.  
 
Of the 64 particle-antiparticle pairs, 12 are pions.  
 
A typical combination should have about 6 pions.  
 
If all the pions are independent, 
the typical combination should have a mass of .14x6 GeV = 0.84 GeV.  
 
However, just as the pion mass of .14 GeV is 
less than the sum of the masses of a quark and an antiquark, 
pairs of oppositely charged pions may form a bound state of less mass 
than the sum of two pion masses.  
 
If such a bound state of oppositely charged pions 
has a mass as small as .1 GeV, 
and if the typical combination has one such pair and 4 other pions, 
then 
the typical combination should have a mass in the range of 0.66 GeV.  
 
Summing over all 2^64 combinations, 
the total mass of a one-vertex universe should give:  
 
mPlanck = 1.217-1.550 x 10^19 GeV. 
 
 
There is also a quaternionic calculation of about 1.3 x 10^19 GeV. 
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Note that: Gamma(N+1) = N! for integer N; Gamma(1/2) = sqrt(pi); Gamma(N+1) = N Gamma(N)  
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Scaling of Volumes used in CERN CDS preprint EXT-2003-087 Calculations:

Calculations of force strengths and particle masses in my CERN CDS preprint EXT-2003-087 use volumes of
geometric objects whose scale is fixed at unit radius. A detailed justification for this is found in "Scaling of Wyler's
Expression for alpha", by Robert Gilmore, Phys. Rev. Lett. 28 (1972) 462-464. Here is a pdf file of the material on
this page.
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Abstract

The effectiveness of the NonRelativistic Quark Model of hadrons
can be explained by Bohm’s quantum theory applied to a fermion
confined in a box, in which the fermion is at rest because its kinetic
energy is transformed into PSI-field potential energy.
Since that aspect of Bohm’s quantum theory is not a property of
most other formulations of quantum theory,
the effectiveness of the NonRelativistic Quark Model confirms
Bohm’s quantum theory as opposed to those others.

http://xxx.lanl.gov/abs/quant-ph/9806023
http://galaxy.cau.edu/tsmith/TShome.html
http://www.innerx.net/personal/tsmith/TShome.html


1 Bohm and NonRelativistic Quark Model

The effectiveness of the NonRelativistic Quark Model of hadrons can be
explained by Bohm’s quantum theory applied to a fermion confined in a box,
in which the fermion is at rest because its kinetic energy is transformed into
potential energy of interaction with the Ψ-field. Since that aspect of Bohm’s
quantum theory is not a property of most other formulations of quantum
theory, the effectiveness of the NonRelativistic Quark Model confirms Bohm’s
quantum theory as opposed to those others.

Bohm’s Hidden Variable papers I and II, were published in the Physical
Review in 1952 [1], well before QCD was known.

Although Bohm’s theory does not explain why quarks are confined by
QCD inside hadrons, if you assume that quark confinement by QCD acts to
contain each valence quark fermion within the impenetrable and perfectly
reflecting boundary of the hadron, then Bohm’s Theory explains why the
NonRelativistic Quark Model of light-quark hadrons works so well.

Consider paper II, section 5, which is reprinted at page 387 of [3]:

”A more striking illustration ... is afforded by the problem of a ”free”
particle contained between two impenetrable and perfectly reflecting walls,
separated by a distance L. For this case, the spatial part of the Ψ-field is

Ψ = sin(2πnx/L)

where n is an integer and the energy of the electron is

E = (1/2m)(nh/L)2

Because the Ψ-field is real, we deduce that the particle is at rest.

”Now, at first sight, it may seem puzzling that a particle having a high
energy should be at rest in the empty space between two walls. Let us recall,
however, that the space is not really empty, but contains an objectively
real Ψ-field that can act on the particle. Such an action is analogous to
(but of course not identical with) the action of an electromagnetic field,
which could create non-uniform motion of the particle in this apparently

1



”empty” enclosure. We observe that in our problem, the Ψ-field is able to
bring the particle to rest and to transform the entire kinetic energy into
potential energy of interaction with the Ψ-field. To prove this, we evaluate
the ”quantum-mechanical potential” for this Ψ-field

U =
−h2

2m

52R

R
=
−h2

2m

52Ψ

Ψ
=

1

2m

nh

L

2

and note that it is precisely equal to the total energy, E.”

If you apply the Bohm result for an electron confined between two walls
to the QCD picture of a light quark confined within a hadron, then the Bohm
result may explain the effectiveness of the NonRelativistic Quark Model of
light-quark hadrons.

Conversely: the effectiveness of the NonRelativistic Quark Model of light-
quark hadrons may be considered to be experimental support for Bohm’s
theory.

The NonRelativistic Quark Model of light-quark hadrons is described in
many textbooks, including [2] by Mike Guidry, who, at page 381 (see also
page 311) says:

”By uncertainty principle agruments the momentum of a quark confined
to the radius of one fermi is [about 200 MeV] ... For u or d quarks [the
currrent mass is about 10 MeV or less and the constituent mass is about 300
MeV] ... and a nonrelativistic approximation is questionable ... relativity
effects should be significant. Nevertheless, nonrelativistic models of quark
structure for hadrons have been found to work surprisingly well, even for
light hadrons. ...”

2
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2nd Generation Fermion Masses
The second generation fermion particles correspond to pairs of octonions. There are 8^2 = 64 such pairs. The pair (1,1)
corresponds to the mu-neutrino. The pairs (1,e), (e,1), and (e,e) correspond to the mu. Compare the symmetries of the
mu pairs to the symmetries of the first generation fermion particles. The pair (e,e) should correspond to the e electron.
The other two mu pairs have a symmetry group S2, which is 1/3 the size of the color symmetry group S3 which gives
the up and down quarks their mass of 312.75 MeV. Therefore the mass of the mu should be the sum of the (e,e)
electron mass and the (1,e)(e,1) symmetry mass, which is 1/3 of the up or down quark mass.

Therefore, M(mu) = 104.76 MeV.

Note that all pairs corresponding to the mu and the mu-neutrino are colorless.

The strange quark corresponds to the 9 pairs (1,ie), (1,je), (1,ke), (ie,1), (je,1), (ke,1), (ie,ie), (je,je), and (ke,ke).

The red strange quark is defined as the three pairs (1,ie), (ie,1), and (ie,ie), because ie is the red down quark. Its mass
should be the sum of two parts: the (ie,ie) red down quark mass, 312.75 MeV, and the product of the symmetry part of
the µ mass, 104.25 MeV, times the graviton factor.

Unlike the first generation situation, massive second and third generation leptons can be taken, by both of the colorless
gravitons that may carry electric charge, into massive particles.

Therefore the graviton factor for the second and third generations is 6/2 = 3.

Therefore the symmetry part of the mu mass times the graviton factor 3 is 312.75 MeV, and the red strange quark
constituent mass is ms = 312.75 MeV + 312.75 MeV = 625.5 MeV.

The blue strange quarks correspond to the three pairs involving je, the green strange quarks correspond to the three
pairs involving ke, and their masses are determined similarly.

Note particularly that pairs of the type (ie,je), (je,ke), etc., do not correspond to the strange quark, but to the charm
quark, because the octonionic products of such octonionic pairs as (ie,je), (je,ke), etc., are of the type -k, -i, etc., that
correspond to the charm quark.

The charm quark corresponds to the other 51 pairs. Therefore, the mass of the red charm quark should be the sum of
two parts:

the (i,i) red up quark mass, 312.75 MeV; and

the product of the symmetry part of the strange quark mass, 312.75 MeV, and the charm to strange octonion number
factor 51/9, which product is 1,772.25 MeV.

Therefore the red charm quark constituent mass is mc = 312.75 MeV + 1,772.25 MeV = 2.085 GeV.

The blue and green charm quarks are defined similarly, and their masses are calculated similarly. Therefore

Smf2 = 4(mµ + 3ms + 3mc) = = 4(0.10476 + 3&endash;0.6255 + 3&endash;2.085) Gev = 32.94504 GeV.
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Penrose Tilings and Wang Tilings
Aperiodic Tilings in 2, 3, and 4 dimensions can be thought of as Irrational Slices of an 8-dimensional E8 Lattice and
its sublattices, such as E6. Here is one way to visualize the 240 vertices around the origin of the E8 lattice:

The 2-dimensional Penrose Tiling in the above image was generated by Quasitiler as a section of a 5-dimensional
cubic lattice based on the 5-dimensional HyperCube shown in the center above the Penrose Tiling plane.

Here is a web page with a larger (548k gif) version of the above image.

The above-plane geometric structures in the above image are, going from left to right:

4-dimensional 24-cell, whose 24 vertices are the root vectors of the 24+4 = 28-dimensional D4 Lie algebra;
two 4-dimensional HyperOctahedra, lying (in a 5th dimension) above and below the 24-cell, whose 8+8 = 16
vertices add to the 24 D4 root vectors to make up the 40 root vectors of the 40+5 = 45-dimensional D5 Lie
algebra;
5-dimensional HyperCube, half of whose 32 vertices are lying (in a 6th dimension) above and half below the 40
D5 root vectors, whose 16+16 = 32 vertices add to the 40 D5 root vectors to make up the 72 root vectors of the
72+6 = 78-dimensional E6 Lie algebra;
two 27-dimensional 6-dimensional figures, lying (in a 7th dimension) above and below the the 72 E6 root
vectors, whose 27+27 = 54 vertices add to the 72 E6 root vectors to make up the 126 root vectors of the 126+7 =
133-dimensional E7 Lie algebra; and

http://freeabel.geom.umn.edu/apps/quasitiler/about.html
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two 56-dimensional 7-dimensional figures, lying (in an 8th dimension) above and below the the 126 E7 root
vectors, and two polar points also lying above and below the 126 E7 root vectors, whose56+56+1+1 = 114
vertices add to the 126 E7 root vectors to make up the 240 root vectors of the 240+8 = 248-dimensional E8 Lie
algebra.

The 240 E8 root vectors form a Witting Polytope. They are related to the 256 elements of the Cl(1,7) Clifford Algebra
of the D4-D5-E6-E7-E8 VoDou Physics model as follows:

Cl(1,7) has 256 = 2^8 elements, corresponding to the 2^8 vertices of an 8-dimensional HyperCube and having
the graded structure

1 8 28 56 70 56 28 8 1

with even part 1 28 70 28 1 and odd part 8 56 56 8

An 8-dimensional HyperCube decomposes into 2 half-HyperCubes, each with 128 vertices, and each
corresponding to one of the 2 mirror-image half-spinor representations of the D8 Lie algebra whose Euclidean-
signature spin group is 120-dimensional Spin(16) and whose half-spinor representations have dimension
(1/2)(2^(16/2)) = 256/2 = 128;
One half-HyperCube corresponds to the 128 even elements 1 28 70 28 1 and the other to the 128 odd elements 8
56 56 8;
The128 vertices of the odd 8-dimensional half-HyperCube with graded structure 8 56 56 8 correspond to 128 of
the 240 E8 root vectors as follows:

8 to the 8 octonion vector space basis elements, with positive sign;
8 to the 8 octonion vector space basis elements, with negative sign;
56+56 = 112 to the 112 vectors with non-zero components on the octonion real axis;

The other 240-128 = 112 do not directly correspond to the 128 vertices of the even 8-dimensional HyperCube of
the even half-spinor representation of the D8 Spin(16) Lie algebra, but correspond to 112 of the 120 generators
of Spin(16), the adjoint bivector representation of D8.

 

Here is another way to see the 240 E8 root vectors: Recall 
that the dual polytope to the 600-vertex 120-cell 
(4-dim hyper-dodecahedron) 

is the 120-vertex 600-cell (4-dim hyper-icosahedron) 
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which can be made from vertices and Golden Ratio points on 
the edges of a 4-dim 24-cell 

and 
that 
if the rational points of the 4-dim space 
are taken to be a 4-dim subspace spanned by {1,i,j,k} in 
the 8-dim octonion space with basis {1,i,j,k,E,I,J,K} 
and the irrational Golden Ratio PHI = ((1 + sqrt(5)) / 2) points 
are taken to be a 4-dim subspace spanned by {E,I,J,K}  
then 
the 120 vertices of the 600-cell generate 
an E8 lattice in the 8-dim octonionic space. 
 

To see what some structures related to the 120-cell and 600-cell, 
and many other interesting things, look like, see 
a Kyoto WWW page 
Professor Koji Miyazaki at Kyoto has done much work on 
golden isozonahedra and related geometric structures.  

 
Consider the 6-dim subspace spanned by {i,j,k,I,J,K}. 
 
The 3-dim {i,j,k} subspace is the spatial part of 
the 4-dim rational {1,i,j,k} quaternionic spacetime.  
It is the associative 4-dim spacetime of the 
D4-D5-E6 model. 
 
The 3-dim {I,J,K} subspace is the spatial part of 
the 4-dim irrational Golden {E,I,J,K} quaternionic spacetime.  
It is the coassociative 4-dim internal symmetry space of the 
D4-D5-E6 model. 
 
The 6-dim {i,j,k,I,J,K} space has 3-dim subspaces 
that can correspond to our 3-dim physical space, 
and we can look at the section of a 6-dim hypercubic lattice 
that is in such 3-dim subspaces.  
 
One such subspace is the 3-dim space {i,j,k}, 
for which the 3-dim section of the 6-dim hypercubic lattice 
is a 3-dim cubic lattice.  
 
Another such 3-dim subspace gives 
a 3-dim face-centered-cubic fcc lattice.  
 
Still another 3-dim subspace gives 
for each 6-dim hypercube 
a rhombic triacontahedron 

http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
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whose 30 rhombic faces 
each have Golden diagonal ratio PHI:1 
A rhombic triacontahedron is the dual of the icosidodecahedron 
and can be made by truncating the 30 edges of an icosahedron.
 
Therefore 
a rhombic triacontahedron is intermediate 
between a cube of a cubic lattice 
and a truncated octahedron 
associated with part of an fcc lattice 
just as 
an icosahedron is intermediate 
between an octahedron 
and a cuboctahedron 
with respect to Fuller jitterbug 
or tensegrity transformations. 
 
Lalvani at NYIT (see Connections, by Kappraff) has shown 

a continuous transformation 
based on 3-dim sections of a 6-dim hypercube 
from cube to rhombic triacontahedron to truncated octahedron.
 
Although rhombic triacontahedra do not fill space, 
just as truncated icosahedra do not fill space, 
3-dim space can be filled by left-handed and right-handed 
fists with Golden rhombus faces:
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The tiling of 3-dim space by left and right fists 

projects onto 2-dim space to produce an aperiodic Penrose tiling. 
 
The program QuasiTiler produces Penrose tilings 
by taking 2-dim slices of a 5-dim hypercubic lattice, 
rather than the 2-step process of 6-dim to 3-dim to 2-dim 
described above, but the results are the same.  
 
Penrose tilings are made up of kites and darts:  

Question:  
There are 7 different kinds of vertex neighborhoods 
of Penrose tilings by kites and darts.  

http://galaxy.cau.edu/tsmith/KW/oldpaintings3.html
http://freeabel.geom.umn.edu/apps/quasitiler/about.html
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Are they related to the 7 imaginary octonions? 
 
In their book, Tilings and Patterns, Grunbaum and Shephard 
show that a tiling by Penrose kites and darts can be cut up 
into 8 types of tiles:

These 8 types of tiles have 28 different kinds of edges:

There are 16 vertical edges and 12 horizontal edges.  
 
Questions:  
Do the 8 types of tiles correspond to the 8-dim vector and half-spinor 
representations of Spin(0,8)? 
Do the 28 edges correspond to the 28-dim adjoint 
representation of Spin(0,8)? 
Do the 16 vertical edges correspond to the 16-dim 
U(4) = Spin(0,6) x U(1) that gives conformal gravity 
by the MacDowell-Mansouri mechanism in the D4-D5-E6-E7 model? 
Do the 12 horizontal edges correspond to the 12-dim 
Standard Model SU(3)xSU(2)xU(1) of the D4-D5-E6-E7 model? 
 
The 8 types of tiles, 
when reflected horizontally and vertically, 
produce a set of 32 aperiodic Wang tiles: 
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This set of 32 aperiodic Wang tiles is a subset of the set of 
4x16 = 64 square tiles each of whose 4 sides has one of 16 colors.  
 
It can also be considered to be a subset of the 64 hexagrams of 
the I Ching.    
 
UNIVERSAL TRANSFORMATIONS are interpreted 
by the I CHING. 

The 4x4x4 = 64   genetic code, 
the 2x2x2x2x2x2 = 64   I Ching, and 
the 8x8 = 64   D4-D5-E6 physics model 
are all just different representations 
of the same fundamental structure.  
 
This fundamental structure is not only shared by 
Golay codes and Leech lattice 
but also by Penrose tilings and musical sequences. 
 
The I Ching is used as a book of changes, or transformations, 
and as such can be thought of as a universal computer.  
 
Since the Tiling Problem is undecidable, 
if the set of 64 hexagrams is identified with 
the aperiodic set of 64 Wang tiles, 
they can simulate the operation of any Turing machine, 
and therefore process information, 
so that the traditional role of the I Ching hexagrams 
is confirmed by the mathematics of Penrose-Wang tilings.  
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An interesting aperiodic set of Wang tiles has 16 tiles:

Karel Culik II has presented An Aperiodic Set of 13 Wang Tiles over 5
colors.

Its construction is based on a technique developed by Jarrko Kari, who constructed an aperiodic set consisting of 14
tiles over 6 colors. The tilings simulate behavior of sequential machines that multiply real numbers in balanced
representations by real constants.

 

 
Penrose tilings can produce musical sequences. 
 
According to 10.6.9 of Grunbaum and Shephard, 
Any musical sequence can be defined by differencing the 
sequence  [ PHI n  +  c ]  as n runs through the integers, 
and then substituting S and L for 1 and 2 respectively. 
Here c is any real number; without loss of generality, 
c can be chosen to be in the interval [0,1].  
 
This example shows the middle-C sequence:

http://www.cs.sc.edu/%7Eculik/
ftp://ftp.cs.sc.edu/pub/culik/tiles.ps.gz
http://www.cs.uiowa.edu/%7Ejjkari/
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Question: 
 

Can musical sequences also simulate the operation of any Turing machine?
 

 
References for this section include:  
3D Filmstrip - used for red-green 3D polyhedra images
Coxeter - Complex Regular Polytopes, 2nd ed - Cambridge 1991; 
Fuller - Synergetics - Macmillan 1975; 
Grunbaum and Shephard - Tilings and Patterns - Freeman 1987; 
Holden - Shapes, Space, and Symmetry - Dover 1971;  
Kappraff - Connections - McGraw-Hill 1991; 
Senechal - Quasicrystals and Geometry - Cambridge 1995; and 

Quasitiler - The Penrose Tiling and 5-dim HyperCube in the image at the top of this page is from a web page of Alex
Feingold. Unfortunately, the link to Quasitiler at the Geometry Center of the University of Minnesota is no longer
good, because not only was the URL http://freeabel.geom.umn.edu/ changed to http://www.geom.umn.edu/ some time
ago, but now the Geometry Center has gone away (NSF funds were cut off). Some of its pages live on in google cache,
such as http://www.google.com/search?q=cache:s_WVB9Mv-4MC:www.geom.umn.edu/closed.html+&hl=en , but I
don't know how to access all of them, and I feel that the loss of the Geometry Center is a loss to all of us who use the
web.

Other components of the image at the top of this page are from sources mentioned on some of my other web pages,
such as 24anime and Weyl.

 

 
Chris Hillman has excellent web pages 
about Symbolic Dynamics
and about Tiling Dynamical Systems.  
 

 
 

Tony Smith's Home Page ......

http://rsp.math.brandeis.edu/3D-Filmstrip
http://www.teleport.com/%7Epdx4d/synhome.html
http://www.math.smith.edu/%7Esenechal/
http://freeabel.geom.umn.edu/apps/quasitiler/about.html
http://www.math.binghamton.edu/alex/pictures10.html
http://www.math.binghamton.edu/alex/pictures10.html
http://www.math.washington.edu/%7Ehillman/personal.html
http://www.math.washington.edu/%7Ehillman/symbolic.html
http://www.math.washington.edu/%7Ehillman/research.html
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Tony's Home

Pre-911 NY (from Deep Impact VHS (Paramount 1998)):

More 911 Images:
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(nos. 1,2,3,4,5,6,7, 13 from BBC; nos. 8,9,11,12,15,16,17 from Time Magazine of 11 September 2001; no. 10 from Aviation Week and Space
Technology of 17 September 2001; no. 14 from CNN)

 

Tony's Home

......

http://news.bbc.co.uk/hi/english/world/
http://www.cnn.com/
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Tony Smith's Home Page

My father, Frank Dodd Smith, was a miner. Inside the first TV set our family had (in the 1950s) is now a star map and
mineral collection.
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Many of minerals were given to me by a Clemson geologist friend of my father. My father gave me some of them
himself. The following material on this web page is an edited version of some comments made by my father in January

1983, only a little more than 3 years before he died in 1986.

Frank Dodd Smith - comments on the

History of Mining in Bartow County, Georgia, U.S.A.

This presentation of my knowledge of the history of the mining industry of Bartow County is made with the
understanding that no changes will be made without my approval.

The history of the Bartow County mining industry would not exist without
the efforts of the Mine Workers who worked long hours for little pay.

Some of the minerals in Bartow County are:

IRON ORE, LIMONITE AND HEMATITE
BARYTES
OCHRE
UMBER
LIMESTONE
MANGANESE
BAUXITE
TRIPOLI
POTASH SLATE AND SHALE
BRICK CLAY
GOLD
GRANITE
COBALT
TITANIUM
SULFIDES
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SILICA AND QUARTZ
HALLOYSITE
PICROLITE
BLACK LEAD OR GRAPHITE
OTHER MINERALS

 

IRON ORE, LIMONITE AND HEMATITE

The production of these minerals started about 1800. First, it furnished the several charcoal furnaces that operated in
Bartow County. In the early 1800's, several families moved from Sweden to Emerson, Bartow County, Georgia, to
build a plant to produce gray iron (castings), using high grade pig iron from charcoal furnaces. After disagreements
with the govenrment of Emerson, Georgia, they moved their operation to Ironton, Ohio, where it is now a major
industry.

Mr. Mark A. Cooper built a furance and rolling mill on the Etowah River and was operating successfully at the start of
the Civil War. General Sherman of the Union Army destroyed Cooper Iron Works on his way to Atlanta.

About 1900, there were large iron ore deposits opened throughout the district. Railroads were built from the main
railroad lines to the iron deposits. The major producers were:

Joel Hurt
Sims Monford
Barney Sloan
William S. Peebles

The output was used by furnaces in Tennessee and Alabama.

In 1939, Fred Knight, Sr ., and Frank Smith built the first iron ore washer in Georgia to be built after the Great
Depression.

Later, John W. Hodge built a washer and became one of the biggest shippers in the South.

Other miners of iron ore were:

Toy Harris
W. S. Knight
George Shropshire
Joe Mosteller
J. R. McCoy
B. R. Cain

 

BARYTES

Barytes was first mined in the 1800's, near Allatoona, a town in the southeast part of Bartow County. Dornicks were
hand mined. The outside dirt was chipped off and the clean ore was put in bags and shipped to Germany to make
barium chemicals. At the outbreak of World War I, barium chemicals from Germany became unavailable, so the
American chemical companies were forced to find sources of barite and to build plants. Barite deposits were found in
Virginia, Missouri, Tennessee and Georgia. The quality of the Georgia barytes attracted miners from various states.

Among them were:
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Nulson and Torbert, who started Paga Mines
Harris Cope started Parrot Springs
W. J. Weinman and Barney Sloan built a washer and started Section House
New Jersey Zinc started Bertha Minerals Company
DuPont operated as DuPont
Nulson, Kline and Krouse operated as NKK
W. C. Satterfield started New Riverside Ochre Company
L. A. Woods started Barytes Mining Company
B. R. Cain operated as Cain Mining Company
Frank Smith operated Georgia Barium and Ochre Company
T. E. Johnsey operated as T. E. Johnsey
L. J. Scott
George Shropshire
Joe Mosteller
Toy Harris

W. J. Weinman, Bill Peebles and Evans, grandfather of Marshall Evans, purchased Paga Mines & Company, which
has been the largest producer of barite in Bartow County, and, along with New Riverside Ochre Company, are now
the only producers.

In the 1930's, W. J. Weinman, E. P. Earle, J. M, Neel, and Ray Dellinger, son-in-law of Will Satterfield, the operator
of New Riverside Ochre Company, started Chemical Products Company to make barium chemicals. Later, Weinman
and Earle sold their interest in Chemical Products Corporation to Neel, Dellinger, and Fred Lester; later this company
was purchased by J. R. Dellinger and J. R. Dellinger, Jr. Upon retirement of J. R. Dellinger, Jim Dellinger became
owner and operator of Chemical Products and New Riverside Ochre Company. Chemical Products is under the acting
supervision of J. L. Gray, President and Chemist. This is one of the largest employers in Bartow County. Paga Mines,
under the supervision of W. J. Weinman, ground barytes for the filler, chemical, and oil well drilling industries. In the
1920's, W. J. Weinman, Evans and Thompson purchased an old flour mill with water power and formed Thompson-
Weinman Company. Thompson was a mineral broker in New York City, Evans was in the mineral business in
Charleston, West Virginia. Weinman's father had had a plant in Virginia bleaching Virginia barytes, so Thompson-
Weinman installed equipment in the old flour mill to do the same to Georgia Barytes. They hired a Mr. Quasebarth to
operate the plant. They could not bleach Georgia barytes. One day Mr. Weinman was in Birmingham, Alabama, and
saw a pile of white rock at a furnace. He stopped and asked what the rock was. It was scrap marble from the quarries
at Sylacauga, Alahama. He purchased a carload and ground it on the mill that he had installed to grind bleached baryte.
This was the beginning of the calcium carbonate industry in the Ur.ited States, which is now one of the major non-
metallic industries in the U. S. The original ball mill was now on display at the Thompson-Weinman plant near
Cartersville. Weinman's daughter, Frances Luro, had a home in Cartersville, where her husband trained race horses.
One of the horses trained was Northern Dancer. Thompson-Weinman Company iswas acquired by Amoco Mineral
Division of Standard Oil Company of Indiana.

 

OCHRE

Mr. E.P. Earle, a mineral broker of New York City, was on the train to Florida when he saw yellow iron oxide in the
banks of the railroad cut. He had been importing ochre from Peru for the use of making heavy lineoleum. He found
that Georgia ochre was superior to the Peruvian ochre, so he built a plant at Emerson, Georgia, and named it Georgia
Peruvian Ochre Company. He acquired other mineral properties in the district, which he leased to other mines. Mr.
Earle later purchased the Nipissing Mining Company, in Canada, and with five associates, built the Empire State
Building in New York City. Following the start of the Georgia Peruvian Ochre Company, these ochre mines and plants
were built:

American Ochre Company by Vick Waits
Cherokee Ochre Company by John Akin
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Blue Ridge Ochre Company by Harris Cope
New Riverside Ochre Company by Will Satterfield and Associates (this ochre company was started about 1914
and is the only ochre producer in the U. S. today, and is under the supervision of Jim Dellinger, grandson of the
founder W. C. Satterfield)
Holden Brothers
Frank Smith
Lee Womeledorf, who was engineer with Georgia-Peuvian Ochre Company
Bertha Minerals Company

 

UMBER

Large tonnages of this iron, with manganese, was shipped to the steel industry, mainly to supply manganese, which is
essential to making steel. Most of this large tonnage was made during wartime, when the imports of manganese
stopped. Umber is also used to color concrete, paint, etc., and is produced by the New Riverside Ochre Company, in
addition to their ochre and barytes.

 

LIMESTONE

There are large deposits of both types of limestone, high calcium and dolomite. The calcium limestone is used to make
cement and aggregate. In the 1800's, the Howard Cement Company produced high quality cement and, about 1960,
Marquette Cement Company produced cement and, later, Martin-Marietta opened quarries to furnish their plant in
Atlanta, Georgia. There have been several quarries opened to produce crushed aggregate.

In the 1800's, a large deposit was opened and plant built to make high magnesium lime. It was named Ladd Lime &
Stone Company. Mr. Henry Harvey, with Mr. Wilson Hardy, of Rome, and Billy Jackson, of Cartersville, bought the
enterprise, which was for years the largest employer in the mining industry in Bartow County. The lime produced was
ideal for making baking powder and many other chemicals

In the early 1900's, the Hoagland family, owners of Rumford Baking Powder Company, of New Jersey, purchased this
plant to insure a source of this type of lime. They sent a Mr. L. J. Backus, of New York, to operate this plant. Mr.
Harvey's family contributed to the community (his daughter Ann married Dr. Sam Howell, whose son Harvey and
grandson Sammy are prominent doctors in Bartow County).

 

MANGANESE

This mineral has contributed much to Bartow County by attracting many new citizens. The mineral is essential in
making steel and chemicals but, after supplying the needs during wartime, the ore was imported from foreign
countries.

Mr. A. O. Granger came from Pennsylvania in the 1800's, after mining in South America. His family contributed a
great deal to the cultural development of this community and to Atlanta. They built the largest telescope observatory
south of the Ohio River. Others who mined manganese were:

Joel Hurt
A P. Silva
W. S. Knight
T. E. Johnsey
Holmes Neel
John W. Hendry
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Bob Hale
Frank Smith
Sub Mosteller (a blind man who successfully mined manganese on property rejected by the geologists of all the
major steel companies)

 

BAUXITE

The first aluminum made in the U. S. was mined in Bartow and Floyd counties by the present Aluminum Company of
America. A local man, Mr. Gibbons, operated these mines and also deposits in Arkansas, where the town near the
deposits was named for him. He became a top official of Alcoa. The American Cyanamid Company mined bauxite to
make alum. Large foreign deposits caused local mining to cease.

[ According to Geological Survey of Georgia Bulletin No. 11, A Preliminary Report on the Bauxite Deposits of
Georgia, by Thomas L. Watson (1904), "... Bauxite was first discovered in 1821, by the famous chemist, Berthier, at
the Village of Baux, Bouches du Rhone, in Southern France, from which locality the mineral takes its name. ... The
first discovery of bauxite in America was in 1887, at a point a few miles northeast of Rome, in Floyd county, Georgia.
A few fragments of the unknown mineral were picked up on the Holland lot, two miles north of the Ridge Valley Iron
Company's furnace at Hermitage. ... The bauxite fragments were highly ferruginous and deep-red in color, and were
taken by their discoverer, James Holland, to Edward Nichols, President and Acting Chemist of the Ridge Valley Iron
Company, thinking they represented an ore of iron. Mr. Nichols attached no special importance to the find at that time;
but, shortly afterwards, he made a chemical analysis of the fragments. ... Mr. Nichols identified the material as the
mineral, bauxite. He briefly described the discovery and occurrence of the mineral in the Transacations of the
American Institute of Mining Engineers for 1887. [vol. XVI p. 105] Bauxite mining in the United States had its
beginning in Georgia, when, in April, 1888, the deposits of the mineral on the Holland property, lot 61, 23rd district of
Floyd county, were first opened and worked. The first shipments of the ore were made in May, 18889, to the
Pennsylvania Salt Company at Natrona, Penn., and to Greenwich Point, near Philadephia. This lot of ore is said to
have been used for the manufacture of both alum and metallic aluminum. In 1889, 728 tons of the ore from Georgia
included the total output of bauxite from the United States. ... [The 728 tons were long tons of 2,240 pounds per ton,
and the total value of the 728 tons mined in 1889 ws $2,366.] ... In number of deposits [of bauxite], the Hermitage
district is the largest in the State [of Georgia]. It includes an area of more than 50 square miles, lying between Rome,
Kingston and Adairsville, east of the Oostanaula rive, and north of the Etowah river. It further occupies the contiguous
northeastern and northwestern portions, respectively, of Floyd and Bartow counties. ..."]

 

TRIPOLI

In 1923, Father O'Hara, a Catholic priest and geologist, came here looking for all minerals. Among the deposits he
found was a deposit of tripoli in the western part of Bartow County. This is a high grade material, but the deposits in
Oklahoma and Missouri have been able to furnish this mineral to the abrasive and polishing industry.

 

POTASH SLATE AND SHALE

Before the start of World War I, all potash used in the U. S. was imported from Germany. Because of the high potash
content of the local slate and shale, a plant was built by American Potash Company in Marietta, Georgia, to produce
potash. They had started shipping when large and high grade potash deposits were found near Carlsbad, New Mexico,
making the venture in Georgia unprofitable. There are huge reserves of potash shale remaining in Bartow County and
should be profitable deposits, if the expense of foreign ore becomes too high. The slate has been a major industry in
making roofing granules. It was operated for years by the Funkhauser Company and recently by Rubberoid and GAF,

 



Frank Smith Bartow County Mineral History

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/FShist.html[4/16/18, 1:41:43 AM]

BRICK CLAY

These have contributed materially to make brick, roofing tile, and floor tile. Many of the buildings now standing in
Bartow County were made with brick made from these shales and clays. One ceramic tile company, the Universal
Ceramic Company, is now making a very high grade tile at Adairsville, Georgia, in north Bartow County.

 

GOLD

Gold was found and mined in Bartow County before the Civil War.

An English company purchased and mined the Glade property.

A Mr. Tudor of Boston mined at Allatoona after he had become wealthy by hauling ice from New England to
Carribbean Islands. The last gold was shipped by Tudor's grandson in the 1930's to a New Jersey smelter, where he
received $35.00 per ton for it. This was before the price of gold shot up. This shaft was inundated by Allatoona Lake.

 

GRANITE

Large deposits of high quality granite have been drilled and should furnish the Atlanta area after the deposits closer to
Atlanta have become inaccessible.

 

COBALT

This mineral has been found associated with manganese and iron ore in Bartow County. Since there was no analysis
made of cobalt in the large tonnages of iron ore and manganese shipped over the past 100 years, the possibility of
commercial tonnage of this essential mineral is favorable because of the remaining large tonnages of iron and
manganese.

 

TITANIUM

This important mineral has recently been found in the Cartersville mineral district in commercial quantities by Georgia
Tech Researchers. As this mineral is so important to U. S. industry and defense, it is possible that this ore will
eventually be mined.

 

SULFIDES

Recent geological surveys indicate that below the zone of weathering throughout the Cartersville Mineral District,
which is some 20 miles long and 4 miles wide, there are commercial deposits of sulfide which contain the following
minerals, plus possibly others:

iron
copper
silver
lead,
arsenic
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gold
nickel
zinc

There has never been a drill hole to the unweathered zone. All the minerals mined here in the past 100 years have been
mined in the weathered zone.

 

SILICA AND QUARTZ

These minerals have been produced throughout the years to supply the construction industry. Building stone from Pine
Log Mountain has been sold throughout the South.

 

HALLOYSITE

Halloysite, a rare type of kaolin, has been found in the mining of iron ore and manganese. It is used to make catalysts.
It is mined at one location, in Eureka, Utah.

 

PICROLITE

Large tonnages of this serpentine type mineral were found by W. J. Weinman and Frank Smith, but the deposit is now
covered by Allatoona Lake.

 

BLACK LEAD OR GRAPHITE

The mining of this mineral was started by an English firm. They sold most of it as a fertilizer filler because of its
color. They also made a vitrified brick. Both of these uses became obsolete.

 

OTHER MINERALS

Other Bartow County minerals known to have economic possibilities are:

saltpeter
serpentine
mica
sericite
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10 September 1999 = 1 Tishri (Rosh Hashana) 5760

In 5760, 1 Tishri begins sundown 10 September and ends sundown 11 September. The 12 months of the
Jewish Calendar are:

Tishri - Rosh Hashana is 1 Tishri, Yom Kippur is 10 Tishri
Heshvan
Kislev - Hanukkah begins 25 Kislev
Tevet - Hanukkah ends 2 Tevet (if Kislev has 30 days)
Shevat
Adar - Purim is 14 Adar
Nisan - Pesah is 15-22 Nisan
Iyyar
Sivan - Shavuot is 6-7 Sivan
Tammuz
Av
Elul

Since the 12 lunar months are each 29 or 30 days, an extra month is added in some years to keep the lunar
calendar in step with the solar year. The additional month is put between Shevat and Adar, and is called
Adar I, with the standard Adar being Adar II in such years.

According to Stan Tenen "... there are 288 "sparks" that must fall away during every cycle of creation. ... One
possible meaning is that at some level, "sparks" refer to "years" in the Messianic cycle. ... 5760 is ... a "generation
of creation cycles." There are 20 ... to a generation ... 20 x 288 = 5760. ... the Christian ... followers ... back-adjusted
the birth year ... so that their millennium, at 2000, would coincide with the true generational creation cycle at 5760. ...".

Click here to see why there were 288 sparks.

Why were there 20 cycles in a generation ?

The 20 in 5760 = 20 x 288 coincides with:

the sum of any diagonal, center row, or center column of a 3x3 pseudo Magic Square (3,10) torus knot winding
pattern (15) plus its center (5), the center being counted twice as in the 10 directions of the cells of a 3x3 Magic

Square, and
the 20 faces of an icosahedron and

the Mayan base-20 number system that is used the Mayan Tzolkin Cycle and
1+19 (the 19 lines of a Wei-Qi board) and

4 + 4x4 (the 4x4 = 16 eyes of FA).

Here is some of the 288-year structure of History:  

Year -20 x 288 = -5760: 9520 BC - 11,600 years ago the Ice Age ended, and (according to Manetho) the Rule of
Mortal Humans began.

During the next 20 x 288 = 5760 years, civilization was spread by Ethiopians, including Osiris of the
Egyptian colony.

Year 0: 3760 BC - Egyptian Hieroglyphics appeared, fully developed, over 5000 years ago.

http://www.meru.org/
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Year 1 x 288 = 288: 3472 BC - About 5400 years ago the Watson Brake Mound Complex was
constructed in North America, and about 5300 years ago, the first of the Five Rulers of China, Fu Xi,
discovered the Ho Tu pattern and the 8 trigrams of Fu Xi..

Year 7 x 288 = 2016: 1744 BC - Around 1753 BC, Lord Tang of the Shang Dynasty defeated the Xia
emperor Jie.

Year 8 x 288 = 2304: 1456 BC - Zoroaster founded Zoroastrianism. Around 1350 BC Akhenaton brought
monotheism to Egypt.

Year 9 x 288 = 2592: 1168 BC - Israelites left Egypt, Moses received the Torah, and they carried with
them the Ark of the Covenant. About 1111 BC, Wu-Wang of the Zhou Dynasty defeated the Shang by
following the plan received by his father Wen-Wang as a version of the I Ching.

Year 10 x 288 = 2880: 880 BC - The culmination of the power of Israel acccumulated under Solomon. In 883 BC the
reign of Ashurnasirpal II in Assyria began, and Assyria ascended in power while Israel began to decline, leading to the
defeat of Israel by Assyria around 722 BC. According to the Kbre Nege'st, the Ark of the Covenant (which may have
contained at least part of the Torah) was taken to the Abyssinian Highlands around that time.

Year 11 x 288 = 3168: 592 BC - In 587 BC, Babyonia defeated Israel and took Israelis into captive exile.
Around this time, Lao-Zi was in China and Sakyamuni Buddha was in India.

Year 13 x 288 = 3744: 16 BC - By that time, Taoist masters had disclosed such things as optical lenses,
magnetic compasses, abacus computers, and gunpowder. Around 6 BC, Jesus of Nazareth was born.

Year 15 x 288 = 4320: 560 AD - Muhammad was born around 570 AD.

Year 18 x 288 = 5184: 1424 AD - Zhu Di, Emperor of China, died. Subsequently, Confucian isolationists
prevailed over Taoists, and China lost its Vietnam war,lost its technological advantage over the rest of the
world, lost the military means to export its inflated supply of paper money, and even lost its ability to
prevent coastal raids by wako pirates.

Year 19 x 288 = 5472: 1712 AD - Scotland, Cymru (Wales), and England were united in 1707 AD, and
Great Britain began the Industrial Revolution. Comet Sarabat came in 1729 and Solar sunspot activity
increased.

Year 20 x 288 = 5760: 2000 AD - The immediate future begins, with technology capable of creation of a unified
global political/economic system, and expansion beyond Earth.

5760 is the 60th anniversary year of my conception.

Why does the Christian 2000 AD fall in 5760 ?

I agree with Stan Tenen, who says: "... The story of the Christian prophet externalized and anthropomorphosizes the
Pardes experience. The earlier followers of this belief certainly knew our [Judaic] calendar. I am claiming that they
[early Christians] literally back-adjusted the birth year of their leader so that their millennium, at 2000, would
coincide with the true generational creation cycle at 5760. Academic apologia that attempts to explain how the
Christians got the birth year of their prophet wrong are pitifully ridiculous and implausible when you examine them
closely. No such thing. It was not an accident that 2000 on their calendar coincides with 5760 on ours. They rigged it
that way, so as to strengthen their claims for their prophet -- IMHO. ...".

As to the significance of 5760, Stan Tenen also says: "... a great opportunity for Moshiach, but it is certainly not
for sure. That's up to us. If we cling to only the rote tradition and do not regain command of the science of
consciousness -- the Kabbalah -- derived from Torah, which is really needed to accomplish the task, it won't happen. ...
An embodied Moshiach can only appear in objective, external, consensus reality, _AFTER_ appearing in all of our

http://www.meru.org/
http://www.meru.org/
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private, subjective, conscious minds. ... In order to be able to do the Pardes meditation, it is necessary that a person
make themselves into an appropriate vessel to receive the experience. The vessel is adherence to the 613 mitzvot. ... At
the level of Adam Kadmon in the meditation, Adam Kadmon -- the archetypal human -- is literally bound by 365
restrictions (in time), and has 248 degrees of freedom (in space). The first verse of B'reshit -- the beginning of the
Pardes meditation -- specifies this explicitly when the letters of the text are paired to form a geometric model of the
meditational path. ... one of the things a soul learns in the Pardes meditation is a direct experience of the
overwhelming Unity of G-d. The Unity of G-d in the meditation is the internal version of ... what the 613 mitzvot are
externally. ... the basic requirement for being able to do the Pardes meditation -- integrity -- toku k'varo -- "his
insides are like his outsides" (subjective and objective are the same). ... is an egoless condition, where our personal
will is dissolved, and that's what enables us to stand in the wings of G-d's Will, to do the Pardes meditation, and to
draw down Moshiach. ...".

In my opinion, Moshaich may not necessarily be manifested in the form of a single individual human, but may be
manifested as a process of creating harmonious unity of all humans.
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Music, Math, and Time

Music and the Genetic Code
Music and the Torah
Music and the Rig Veda
Scales, Skytopia, Equal Temperament, etc.
Paul Hindemith
Beethoven' Late String Quartets

MUSIC and THE PHYSICAL UNIVERSE:

As Onar Aam is a composer of music,

he has remarked that 
 
Western symphony instruments are linear, and 
are easily added together into a coherent whole 
that is a linear superposition of each part, 
 
and that 
 
many modern instruments (as rock guitar) 
and instruments from other cultures (as sitar) are non-linear, and  
have a greatly distorted sound that fills a large part of the spectrum, 
making them almost incompatible with other instruments.  
 
He then went on to say that a linear symphonic work (as a string quartet) 
could AS A WHOLE be distorted in a non-linear way (as by a bad stereo system) 
to produce 
A WONDERFUL HOWLING GUITAR INSTRUMENTAL PLAYED WITH CELLOS AND VIOLAS!
 
THERE IS A BEAUTIFUL ANALOGY IN PHYSICS:
 
Quantum field theories of electromagnetism, the weak force, and 
the color force can be expressed in terms of linear wavefunctions.  
The reason these quantum field theories work is that the 
linear wavefunctions have the property of superposition, 
that is, you can superpose a lot of them and you get another 
wavefunction that is a solution of the quantum field equations. 
All this takes place in a flat spacetime.    
So, quantum field theory of the first 3 forces is like a symphony orchestra. 
 
The 4th force, gravity, is VERY nonlinear - so much so, that it 
is hard to express it in terms of a quantum field theory, and 
gravity (in most formulations) stands alone because of its nonlinearity.  
Gravity is the nonlinear force.  
 
HOWEVER, if you FIRST use the superpositions of linear quantum fields of 
the first 3 forces to produce atoms, molecules, etc., 
and THEN apply gravity to the atoms, molecules, etc., 
you see that the atoms, molecules, etc., combine to form stars and 
planets and galaxies, AND the flat spacetime is curved by the gravity 
so that the stars, planets and galaxies move in orbits as we see them do.  
 
In a sense, OUR UNIVERSE IS A DISTORTED SYMPHONY! 
 

 

Music has at least two important characteristics:
 

Music evolves in time; 
and

http://www.stud.his.no/~onar/
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Music has mathematical structure.  

 

 
According to our experience, 
the physical world evolves in time.  
The D4-D5-E6 model accounts for time evolution by using 
octonion structure.
 
It identifies time with the real axis, 
so that it could do that with any of the 
real, complex, quaternion, or octonion numbers.  
 
Althogh it is necessary, a time axis is not sufficient 
for time evolution of the physical world.  
 
For physical time evolution, you need both a time axis and something 
(in the D4-D5-E6 model a spinor fermion such as a quark or electron) 
that experiences evolutionary change as it moves from 
its present point in spacetime 
to another point in its future lightcone.  
 
In the D4-D5-E6 model, the fundamental picture is that spacetime is 
a lattice of points that are connected by links. 
The spinor fermions are located at the points of the lattice.  
 
The evolutionary change comes when a spinor fermion moves 
from a point, along a future lightcone link,  to another point. 
 
How can it evolve as it moves along the link? 
It must interact with something that lives on the link. 
 
In the D4-D5-E6 model, 
the things that live on the links of the lattice spacetime 
are gauge bosons, such as photons, gluons, gravitons, etc. 
 
For the interaction to produce an evolution that 
gives what I would call passage of time, 
it must be able to do three things to the spinor fermion:
 
1.  carry energy from the spinor fermion to 
    another spinor fermion at another point; 
2.  change the character of the spinor fermion 
    (such from up electron to neutrino); and 
3.  carry energy from the spinor fermion to 
    the spacetime lattice 
    (so that a massive fermion can curve spacetime).  
 
In the D4-D5-E6 model, the way the gauge bosons interact 
(with the spinor fermions, and with each other) 
is determined by the Lie algebra of their gauge group.  
 
The real, complex, quaternion, and octonion numbers each 
determine a Lie algebra: 
 
The real numbers have no imaginary part, 
and so have only an empty or trivial Lie algebra.  
For them, there is only a time axis, but nothing to evolve on it. 
Real = trivial static stasis.
 
The complex numbers have only a 1-dimensional imaginary part.  
Their Lie algebra is 1-dimensional U(1) = Spin(2). 
Since it is 1-dimensional, its basis is {i}, and 
the Lie algebra product is [i,i] = ii - ii = 0. 
In the D4-D5-E6 physics model, such gauge bosons are photons, 
and they can carry energy (dissipate it) 
but they cannot change a fermion or curve spacetime.  
Complex = dissipative. 
 
The quaternions have a 3-dimensional imaginary part.  
Their Lie algebra is 3-dimensional SU(2) = Spin(3). 
Since it is 3-dimensional, its basis is {i,j,k}, and 
the Lie algebra product is [i,j] = ij - ji = 2k , etc. 
Here, the Lie algebra product does not vanish, 
but takes the set {i,j,k} into itself. 
In the D4-D5-E6 physics model, 
such gauge bosons can be weak bosons, 
but they could only be a subset of the gluons or of the gravitons. 
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As weak bosons, they can carry energy, 
and they can change electrons to neutrinos, 
but they cannot curve spacetime.  
Quaternions = dynamic stasis. 
 
The octonions have a 7-dimensional imaginary part.  
They do not form a Lie algebra, but expand 
into the 28-dimensional Lie algebra Spin(8) = S7xS7xG2. 
Here, the Lie algebra product no only does not vanish, 
but expands from 7 to 7+7+14=28 dimensions. 
In the D4-D5-E6 physics model, 
the 28 gauge bosons are:
photon (1),
weak bosons (3), 
gluons (8), and 
gravitons (15) plus 
a complex quantum phase (1). 
 
With octonions there are enough gauge bosons to 
carry energy, 
change fermions, and 
curve spacetime 
(plus have a quantum phase for interference experiments, 
which is a complex number in the D4-D5-E6 model). 
Octonions = evolutionary passage of time.  
 

Onar Aam is working on the mathematical structure of music.  
As he says (in an e-mail message 12 Aug 95), 
the structure may be related to octonions:
-------------------------------------------------
The octave:
 

| | || | | | || || | |
| | || | | | || || | |
| |_||_| | |_||_||_| |
|  |  |  |  |  |  |  |
|__|__|__|__|__|__|__|
 i  j  k  E  I  J  K  

 
Octonion reflexion has given me a new dearly needed tool 
to crack the code of musical harmony using octonions. 
 
Intuition has told me that there is a connection but 
I've only had three real clues to back it up.
 
1) 7 notes, 7 imaginaries
2) Tonika-Sub dominant-Dominant, quaternion triple
3) the octave *repeats* itself. It is fundamentally cyclic.
 
How to preceed from here was somewhat of a puzzle for me 
because the seven keys do not add up trivially into the octonionic rules. 
 
Another problem was the fact that the octave is 
just a subset of the 12-tone scale.
 
That the octave is a subset of the 12-tone scale 
I interpret as the octonion being embedded in a larger geometrical structure.
 
This structure is related to the 24-cell. 
I stress that the octonion is still the arena of harmony. 
The 12-structure is just the background fundament from which 
the harmonic brilliance of the octonion stands out. 
Octonion harmony is nevertheless reflected in this structure.
 
We recall that the octonion has a 3 + 4 or a 3 + 1 + 3 structure. 
Having in mind that the octonion is reflexive we should expect 
this structure to pop up quite a lot.
 
The first appearence of this structure is immediately seen 
by observing the white keys on the keyboard. 
Each white key is separated by a black key except 
at two points in the octave in which the white keys intersect. 
This divides the octave into a 3 + 4 structure.
 

| | || | |       | | || || | |

http://www.stud.his.no/~onar/
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| | || | |       | | || || | |
| |_||_| |   +   | |_||_||_| |
|  |  |  |       |  |  |  |  |
|__|__|__|       |__|__|__|__|
 i  j  k          E  I  J  K  

 
But from the imaginaries we see 
that an 3 + 1 + 3 structure is also implicit,
namely where the IJK mirrors ijk and E is an Extraordinary number. 
Is this also true? 
Yes. 
The keys corresponding to i,E and I are considered base harmonics. 
I is called the Dominant because it "dominates" over E. 
The reason is that harmonically IJK resembles ijk. 
Just look at the keyboard. 
The IJK section looks (and sounds) like a copy of the ijk section.
        
Finally we see a 3 + 1 + 3 structure if we play triad chords succesively 
throughout the octave (i-k-I, j-E-J, k-I-K, E-J-i, I-K-j, J-i-k, K-j-E) 
 
These make up 3 Major chords, 3 minor chords and 1 diminished.
 
Now over to the 12-structure. 
We know that there are 7 white keys and 5 "background" black keys. 
We may call it a 7+5 structure.
        The tone which harmonizes best with i is i one octave up 
(i.e. 12 halftones away). 
The tone which harmonizes next best is the Dominant, I. 
Guess how many halftones this is away from i. 
That's right, 7. 
So the chord i+I+i2 makes a 7+5 structure. 
A very common pattern in music is INVERSION. 
Inverting the 7+5 structure we get 5+7. 
The chord which fits this pattern is i+E+i2, 
and E as we recall is the Sub-dominant. 
But let is stick with the 7-chord, 
i.e. i+I.
Suppose these seven half tones are a mirror image 
of the seven imaginaries. 
We should then expect there to be a 3+4 structure in it. 
Is there? 
Yes! 
The 4+3 = the Major chord (i+k+E), the most harmonic triad in music. 
 
What about its inversion 3+4? 
That makes up the Minor chord, 
the second most harmonic triad in music.
 
This discourse contains no evidence, only indications. 
Firm evidence requires a thorough understanding of 
the 12-structure which the octonion is embedded in. 
If this structure can be understood then 
I think we will have a theory of music.
 
Onar.
-------------------------------------------------
 
TO EMBED 
the 7-structure and the 5-structure in an octonionic 12-structure, 
consider the Witting polytope in 8 real dimensions. 
 
The Witting polytope also lives in 4 complex dimensions.
 
The Witting polytope can be constructed from the 
4-dim 24-cell by a Golden Ratio expansion 
of the 24-cell to a 24+96 = 120 vertex 4-dim polytope, the 600-cell.  
 
It has octonionic structure and lives in 8-dim space.  
 
Since the Witting polytope has 240 = 20x12 vertices, 
it has 12-structure.  
 
To see the 7 and 5 structures, 
start with the 240-vertex Witting polytope in 8-dim, 
and consider two of its projections in 4-dim, 
the 600-cell and the 24-cell:  
 
-------------------------------------------------  
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FIRST USE THE 600-CELL TO SEE THE 5-STRUCTURE:  
 
The 600-cell has 120 vertices.
Each cell, or 3-dim face, is a tetrahedron.    
A 3-dim projection of the 600-cell is an icosahedron, 
with 12 vertices and 20 faces.  
The faces are triangles, 5 at each vertex.  
 
You could also look at the dual figure to the 600-cell, 
the 120-cell with 600 vertices.  
Each of the 120 cells are dodecahedra, 
which have 20 vertices and 12 pentagon faces.  
 
Consider the tetrahedron, 
the cell (3-dim face) of the 600-cell. 
It has 4 triangle faces, and 6 edges. 
Note that an edge can be seen as a 2-sided polygon, 
just as a triangle is a 3-sided polygon, 
so you could say that a tetrahedron has 10 = 4 + 6 "faces".  
Also, you can pair up the 4 faces and the 6 edges 
(although it is a complicated thing to do with a 
tetrahedron because of the lack of central symmetry) 
to get from 10 "faces" = 4 triangles + 6 (2-sides) to 
             5 "faces" = 2 triangles + 3 (2-sides)  
 
 
This structure is related to the tensegrity transformation 
from the tetrahedron to the icosahedron:
  

 
-------------------------------------------------
 
NOW USE THE 24-CELL TO SEE THE 7-STRUCTURE:
 
The 12-structure of the 4-dimensional polytope, 

the 24-cell, can be most clearly understood by noticing two things:
it has 24 vertices and 24 octahedra as 3-dim faces; 
and 
it can be projected into 3-dim space such that its 
central figure is a 14-vertex polytope, the rhombic dodecahedron. 
 
The way to picture the rohombic dodecahedron inside the 24-cell is 
to consider the rhombic dodecahedron as containing an interior cube, 
with the rhombic dodecahedron being built by adding a 4-sided pyramid 
to each of the 6 faces of the interior cube.  
 
Each of the 12 rhombic faces is a collapsed octahedron of the 24-cell, 
with the rhombus being a cross-section of the octahedron.  
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That is, 
the 2 outer vertices of the rhombic face are the 
top and bottom vertices of the octahedron, 
the 2 middle (on the interior cube) vertices are each 
front and back side vertices of the octahedron, plus the edge between them, 
and the 4 edges of the rhombic face are each 
a side triangular face of the octahedron, plus edges.  
Further, the rhombic face can be cut into 2 triangles, each of which 
is 2 (front and back) triangular faces of the octahedron, plus edges. 
 
That gives the 2 + 2x2 = 6 vertices, 
           the 2 + 4x2 + 2 = 12 edges, and 
           the 4 + 2x2 = 8 triangular faces
of the octahedron.  
 
That accounts for 12 of the octahedra of the 24-cell. 
 
Inside the rhombic dodecahedron there are 6 octahedra, 
each with one vertex at the center of the rhombic dodecahedron 
and one opposite vertex at one of the 6 outer vertices 
of the rhombic dodecahedron.
 
The central square of each of those 6 octahedra is 
a square face of the interior cube of the rhombic dodecahedron.  
 
Each of those 6 octahedra is the projection of 2 octahedra of the 24-cell. 
 
This accounts for all 12 + 2x6 = 24 octahedra of the 24-cell.  
 
Since the rhombic docecahedron has 14 vertices, 
and they are opposite each other, 
you can get 7 vertices.  
 
You can also consider the dual figure to the rhombic dodecahedron, 
the cuboctahedron, which has 14 faces (8 triangles and 6 squares). 
Since they are opposite to each other, 
you can get 7 faces = 4 triangles + 3 squares.  
 
-----------------------------------------------
 
THEREFORE the 7 and 5 structures in music 
correspond to different projections of the Witting polytope 
from 8 real dimensions into lower dimensions.    
 
In some sense, the 7-structures are related to the 24-cell 
and therefore to the ordinary 4-dim subspace 
 
while 
 
the 5-structures are related to the 600-cell 
and therefore to the Golden sqrt(5) 4-dim subspace
 
of the 8-dim Witting polytope.  
 
 
From the 4(complex)-dim point of view, 
 
the 7-structures are REAL 
and 
the 5-structures are IMAGINARY.  
 

 
Onar Aam's musical discussions also
deal with harmonic structures.  
 
He associates the three division algebras (C ,Q and O) with 
the Dissipative, the Autopoietic and the Reflexive.
Use the following correspondences: 
 
C       Q       O
sine    tone    chord
 
C corresponds to the sine wave and  
Q corresponds to harmonic combinations of sine waves. 
 
The Sine wave is the most basic kind of tone. 
When we combine sines harmonically 
we do not experience them as many sines 
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but as _one_ tone, i.e. as a unity. 
Instead of hearing individual sines 
we experience them as _timbre_, 
a kind of aural "color" gestalt. 
Here is why:  
When we play two sines with frequencies f1 and f2 
simultaneously something strange happens perceptually. 
In addition to the two sines we can also hear 
a third imaginary tone f3 below with the frequency  f2 - f1 . 
Now, if we focus on this imaginary tone
instead of the two others then something odd happens. 
The two real frequencies f1 and f2 vanish and instead 
we experience them as the _timbre_ (or sharpness) 
of the imaginary tone f3 .  
In the quaternion product there is exactly such an annihilation. 
If we multiply i and j then both i and j are annihilated and 
a new imaginary k is simultaniously created. 
The perceptual structure of combined sines is exactly 
that of the quaternion multiplication.
 
The Ear works as a kind of differentiator. 
If two sines with frequencies f1 and f2 are played together 
then the ear will tend to hear a third frequency which 
is the _difference_ between the two, f2 - f1. 
When this process is applied to a harmonic sound 
something rather strange happens. 
A harmonic sound with basic frequency f
contains harmonics with frequencies 2f, 3f, 4f etc. 
Now if we take the differences between all these frequencies 
then we get the following:
 
4f-3f = 3f-2f = 2f-f = f
4f-2f = 3f-f = 2f
4f-f = 3f
 
As you see the delta-values maps into the original function. 
If we continue to iterate this process 
then all the values of the overtones will be mapped into f. 
As a result we will only hear one frequency 
in any harmonic sound, namely f. 
All the other frequencies have self-annihilated 
and mapped into f. 
This of course does not mean that 
the other frequencies have "disappeared". 
Instead we now hear them as Timbre, 
i.e. the sharpness and brightness of the sound. 
This act of "disappearence" is what in phenomenology 
is called _transparency_.
That is, the original sensations become invisible and 
we see something else instead. 
This is exactly how mirrors work too.
A mirror is just a surface that reflects light. 
When we look into a mirror we don't see this surface, 
but rather an object on the "other side".
 

 
Onar Aam has noted that 
it is IMPOSSIBLE to create a STATIC 4-dimensional image of music. 
The reason is as that music is essentially 
a chain of _partial_ gestalts in time, 
like a flow of information 
rather than a single piece. 
 
To visualize the D4-D5-E6-E7-E8 VoDou Physics model, 
I have had to FIX (make static) part of the model (spacetime lattice)
to be able to comprehend enough to do calculations.  
Fundamentally, the physics model is REALLY in flux, 
and the spacetime lattice is not fixed and NOT STATIC. 
 
Fundamentally, the physics model is LIKE MUSIC.  
 

Also like music is genetic information. 
It can even be represented by DNA sequence music (215k wav).  
 
It may take a mind like Mozart's 

http://linkage.rockefeller.edu/wli/dna_corr/music.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/abfold.wav
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to comprehend a complete piece of music, 
or model of physics, or a DNA/RNA organism, 
as a whole at once.  
 
 

Dave Rusin has a web page about 
 

"Why 12 tones per Octave?"
 
In it, he says: 
 
"... 
unless you play nothing but octaves, say, you have 
two frequencies which are multiples of the first 
but not of each other. 
The most audible will be the lowest two, 
which are in a 3:2 ratio. This is the pure fifth,
...
If we build fifths above the fifths, 
we get more tones in the scale 
(typically we reduce by an octave, i.e., a factor of 2, 
whenever producing a tone of more than twice the original frequency). 
This of course is the construction of the circle of fifths. 
... 
the process never terminates: 
no power of (3/2) is ever a whole number of octaves 
(or indeed any integer multiple of the first frequency)
...
So we fudge the fifth to make the equal-tempered scale: 
find a ratio r roughly equal to 3/2 so that 
some small power of  r is a power of 2. 
This amounts to finding good integer approximations 
for the solutions of (3/2)^x = 2^y, 
which we rewrite as  3^k=2^l, or l/k=log3/log2=1.584962501...
The theory of continued fractions tells us how to do this: 
Form the continued fraction expansion of this real number, 
stop at certain points, and reevaluate the fraction l/k 
which will approximate log3/log2. 
...
So here it is: log3/log2= cont.frac[1,1,1,2,2,3,1,5,2,23,...], 
which gives the following optimal approximations:
1/1, 2/1, 3/2, 8/5, 19/12, 65/41, 84/53. 485/306, 1054/667,...
(I stop here because the next term to use, 23, is really large, 
so that 1054/667 is a much better appproximation 
than the 667 leads you to expect;
the next best approximation has a huge denominator).
...
I find it a curious twist of nature that 
the highly-divisible number 12 shows up here; 
...
Also I think it is interesting that the 12 shows up corresponding 
to the [1,1,1,2,2] part of the fraction; 
the next number (3) is larger so 19/12 is a pretty good approximant 
to log3/log2, considering the size of its terms; 
the 65/41, by contrast, is less impressively good. 
I guess nature just provided for us well.
I think this explains 
the prevalence of the 5-note and 12-note scales." 
 
 
 
Note that the last integer 1 in the quoted early part of 
the continued fraction sequence corresponds to 84/53, 
indicating that a 53-note equal-tempered scale 
may have advantages 
over 41-note (coefficient 3) or 306-note (coefficient 5), 
and 
that a 53-note equal-tempered scale was discovered 
around 40 B.C. by King Fang, in China. 
It is interesting that the 53-note equal-tempered scale 
has the lowest number of notes with coefficient 1, 
and more notes than 2, 
since the 5-note and 12-note equal-tempered scales 
both have coefficent 2.  

http://www.math.niu.edu/~rusin/
http://www.math.niu.edu/~rusin/uses-math/music/12
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A Skytopia web page says: "... the standard (Chromatic) scale is made up of 12 notes or tones ...

Why not 5, 17, 66 or 59127 ??

Perhaps this has something to do with our brain's psychoacoustical response, with a bit of maths thrown in for good
measure - but it's not really exactly clear why there are twelve notes. ...

... successive powers of 3 will 'complete' the scale after 12 iterations (the basis behind Pythagorean tuning), but this
can't be the full story, since the twelth iteration (3^12 or 3^-12) is a fraction over (or under) the octave. This is
infamously known as the so-called 'wolf' note. ...

... you can surround a single sphere perfectly with 12 identically sized spheres - with each sphere perfectly touching its
neighbouring spheres (this forms the points of the cuboctahedron). Twelve also has the exclusive property of being the
Gravitational Symmetry Limit - another sphere arrangement based on the icosahedron ...

... a little bit about each temperament. ...

... 12-Tone Equal Temperament ("12-teT", "12-EQ", "12-eT", or simply "12-equal") The scale which is used
predominantly throughout most of the world (piano/guitar/keyboard/midi/etc.) is the '12 tone even (or equal)
tempered scale'. It differs from many other scales in the sense that all 12 pitches are 'fixed' and equally spaced
apart from each other - enabling modulation through any tonal key without sounding 'off tune'. It is made up
thus: 2^(x/12) - where the first octave can be produced by defining x from 0 to 12. ...
... 5-limit Just Intonation ("Just Intonation", "JI", "Pure temperament", consisting of "Pure" or "Just" ratios or
intervals) Just Intonation aims to build its scale by multiplying or dividing whole numbers - thus allowing for
'beat-less' chords (see later). It is called 5-limit, because only the prime numbers up to 5 are used (that's the first
3 prime numbers - 2, 3 and 5). ...
... 'Well' temperament. Without delving too much into the technical theory, this attempts to strike a compromise
between the supposedly 'pure' sound of Just Intonation (JI), and the practicality and ease of use of 12-equal. ...
it's closer to 12-eT ...
... 3-limit Just Intonation ("Pythagorean Intonation", "circle of fifths", "cycle of fifths", "Just Intonation") Next
up is the scale discovered by Pythagoras based on the 'circle of fifths' ... Instead of using the first three prime
numbers (2, 3 and 5) as 5-limit does, it only uses the first two prime numbers - 2 and 3. ...
... if you were to have a theoretical 2-limit version of Just Intonation, the only pitches you'd be able to get for
your scale - are pure octaves, since only multiplication or divisions of the number 2 would be allowed. ...
... There's a ... 7-limit version of Just Intonation. This goes one further and now uses the prime numbers: 2, 3, 5
and 7 ...
... there's a branch off Just Intonation called Meantone temperament. Similar to Well Temperament, each pitch is
usually a 'fixed' compromise so that it can be used for traditional instruments such as the piano. The main aim to
to attain 'pure' thirds (at the cost of the pure fifths) by pitching the 'whole tone' between the two most commonly
used whole tone intervals from pure JI (10/9 & 9/8) - producing a pitch of 1.118. ...
... The ultimate though is a form of JI called 'Dynamic' or 'Adaptive' Just Intonation. This bypasses the need for
Meantone or Well Temperament completely, as every pitch is altered and tailored during the course of the tune.
Naturally, this won't be possible on traditional instruments, but a computer could handle the job. ...

... The 12-eT Vs. JI survey. Decide for yourself what tuning you prefer. ... Also see people's individual comments! ...".

Michael Rubinstein says, in his web page entitled The conspiracy of equal temperament:

"... Bach did not compose the Well Tempered Clavier to promote the equal tempered tuning system. Equal
temperament actually did not come into use until the *20th* century. Bach's motivation for composing the

http://www.skytopia.com/project/scale.html
http://www.skytopia.com/polls/tuning.log
http://www.ma.utexas.edu/users/miker/
http://www.ma.utexas.edu/users/miker/tuning/tuning.html
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WTC was to demonstrate the feasability of composing in well temperament and to demostrate the varying
key colors in well tempered tuning as one progresses around the circle of fifths.

The various well temperaments used in Bach's time are distinct from our equal temperament. (well
temperament represented a departure from the various meantone tunings that were used in earlier music).
...

Equal temperament is appropriate for some music of the 20th century, especially atonal music, and music
based on the whole tone scale, but not for the works of the 18th and 19th centuries. ...

The well temperaments used throughout the 17 and 18 hundreds also allow one to modulate amongst
different keys. However, the octave is not divided into equal steps. Rather, some semi tones are smaller
and some are larger. Overall, major fifths tend to be pretty close, while the quality of major thirds varies
around the circle of fifths, with the more unstable major thirds tending to fall on the black keys, giving the
various keys different characteristics. Composers of the 17 and 18 hundreds used this in their music.
When we listen to their music in our modern equal temperament, we are not hearing their harmonic
intentions. Key color has been lost. ...

If you don't believe me, you can read more about it in Owen Jorgensen's 1991 encyclopedic work:
'Tuning. Containing The Perfection of Eighteenth Century Temperament, The Lost Art of Nineteenth
Century Temperament, and The Science of Equal Temperament'. He provides ample historical and
scientific evidence for these ideas. The library call number for this masterpiece is MT 165 J667

What should you do if you want to play the music of Bach, Mozart, Beethoven, Chopin, etc the way it was
intended? Find a competent piano tuner who knows how to tune historic well temperaments! ... In Austin,
I recommend Charles Ball ... will have my piano tuned to Thomas Young's 1799 well temperament. Owen
Jorgesen regards it as an idealization of the various well temperaments used. ...

I finally had my piano was finally retuned ala Thomas Young. My simple piano is bursting with character.
I've never had more fun playing through my favorite pieces. The new tuning is also a source of
improvisational inspiration, with the character of the keys suggesting various musical possibilities. Note
for note, there is not much difference between Thomas Young's temperament and equal temperament (at
most 9% of a semitone). However, the effect of playing various note combinations is substantial. ... in
Thomas Young's temperament, because there are several perfectly tuned 5ths and 4ths, and depending on
which key, some other very close intervals, the piano resonates like a gorgeous chime when the sustain
pedal is pressed (thus freeing the other strings to resonate in sympathy with whatever sounds are present).
One can spend hours just playing simple note combinations in Thomas Young and not get bored. ...".

The Sonic Arts web page has material on Micro-Tonal and Just Intonation Music, with links to web pages of:

Jonathan Glasier
Denny Genovese and the Southeast Just Intonation Center
Joe Monzo and an Introduction to his JustMusic Notation

Links for Introductory Material on Tuning

 

Edward Dunne has a nice web page 
about equal temperament and continued fractions, 
in which he says: 
"... around 40 B.C., King Fang, in China, 
discovered the [84/53 approximation] ... 
In particular, Fang noticed that fifty-three perfect fifths 
are very nearly equal to thirty-one octaves. 
This leads to what is sometimes called the Cycle of 53. 
It can be represented by a spiral of fifths, 

http://www.ixpres.com/interval/index.html
http://www.ixpres.com/interval/glasier/homepage.html
http://www.afn.org/~sejic/denny.html
http://www.afn.org/~sejic/
http://www.ixpres.com/interval/monzo/homepage.html
http://www.ixpres.com/interval/monzo/article.htm
http://www.ixpres.com/interval/monzo/begin.htm
http://www.math.okstate.edu/~dunne/
http://www.math.okstate.edu/~dunne/students/Temperament.html
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replacing the more usual circle of fifths...."
 

 
 
N. J. A. Sloane writes and maintains 
The On-Line Encyclopedia of Integer Sequences. 
The continued fraction expansion for log_2(3) 
is in the Data Base of Integer Sequences Part 3:  
I A028507
S A028507 1,1,1,2,2,3,1,5,2,23,2,2,1,1,55,1,4,3,1,1,15,1,9,2,5,7,
T A028507 1,1,4,8,1,11,1,20,2,1,10,1,4,1,1,1,1,1,37,4,55,1,1,49,
U A028507 1,1,1,4,1,3,2,3,3,1,5,16,2,3,1,1,1,1,1,5,2,1,2,8,7,1,1
N A028507 Continued fraction expansion for log_2(3).
R A028507
O A028507 1,4
K A028507 nonn,cofr
H A028507 More info.
H A028507 More info.
A A028507 Tony Smith (tsmith@innerx.net)
p A028507 Digits:=200: convert(evalf( log(3)/log(2) ),confrac); 
 

Paul Hindemith

According to Prof. Dr. Helmut Moritz (Physical Geodesy, Graz Technical University Austria) (in e-mail
correspondence): "... Paul Hindemith ... in contrast to most other compose[r]s, was not a pianist but a professional
viola player who led his own string quartet. So he had a very refined musical ear which was offended by the tiny
impurities of the tempered scale and, in his book "Unterweisung im Tonsatz" ("A course of musical composition") he
tried to replace it by intervals of rational numbers. This was not generally recognized, also because the musical fashion
in those years (after 1930) was 12-tone music which made a dogma of the rigorous equality of all 12 tones of the
chromatic scale. Fortunat[el]y, this dogma was later relaxed and now composers freely use all harmonic tools
developed since Johann Sebastian Bach. The piano is now the standard instrument and would be unthinkable without
the tempered scale, allowing free "enharmonic" modulation through all tonalities. Tonalities like A flat major of F
minor, preferred by romantic composers such as Schubert, Schumann, Chopin and Liszt, would sound horribly on a
diatonic piano before the introduction of the tempered scale. Schumann was an excellent pianist and accepted the
situation but called the piano "the most unmusical instrument"... Most other people, including myself, do not hear the
difference, and I fully accept the tempered scale for practical reasons. Curiously enough, new organs are now
frequently built after some historical model, say in the pre-Bach Italian diatonic style. I once tried to play, on such an
organ, a work of the late romantic composer Max Reger, and it sounded so badly that even I noticed the impurity. Last
year I performed some analysis in Mathematica of Hindemith's proposal and approximation by continued fractions,
referred to the tempered scale, and it turned out that Hindemith was acceptable, but the continued fractions were not.
The best, for me, is still the tempered scale...".

In his mathematica notebook on Hindemith and his work "Unterweisung im Tonsatz", Helmut Moritz says:

"... The music of Pythagoras (around 500 B.C.) was primarily a theoretical and abstract subject. By means
of his monochord (one string only) he studied simple integer ratios: octaves, fifth and fourths. Only these
intervals were considered consonant ("poor but pure"). Thirds generated by superimposing 3 fifths (and
subtracting 2 octaves), were considered "dissonant". (So the triad c - e - g was dissonant.). But he knew
well the overtones; calling the following particularly bad third "Pythagorean" seems to me unfair.
(Practically, the Greeks had a much richer musical material, even some kind of chromatic scale, and what
is called "church scales": doric, lydic, ionic, etc, but harmony seems to have been poorly developed and
little is known). Anyway, Pythagoras laid the foundation of both relativity and quantum theory: a^2
+ b^2 = c^2 was the humble origin of line element ds^2 = dx^2 + dy^2 + dz^2 - dt^2 for Minkowski
spacetime, and overtones were to become the corner stone of explaining quantum theory: the Fourier -
Hilbert - Heisenberg vector and matrix mechanics, etc).... [ Helmut Moritz said in e-mail: "... Quantum Theory was
founded independently in two completely different mathematicalforms by two equally great physicists, Heisenberg and
Schroedinger. The miracle was that both mathematical formulations were soon recognized to be equivalent: the underlying Hilbert
space may be formulated in two equivalent ways: as a space of functions or a space if infinite-dimensional vectors. A periodic

http://www.research.att.com/~njas/
http://www.research.att.com/~njas/sequences/eisBTfry00003.html
http://www.math.niu.edu/~rusin/uses-math/music/12
http://www.math.okstate.edu/~dunne/students/Temperament.html
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function is equivalent to the infinite vector formed by its Fourier coefficients. ]...

... Diatonic Scales (up to and including JSBach's earlier "Inventions and Symphonies" for Piano):
old church organs; playable keys: C major, c minor, D, d, E flat major, E , e, F, f, G, g, B flat major,
b minor (13 keys out of 24)
Tempered Scale (from later JSBach's "Das wohltemperierte Klavier"): all 24 keys playable, all
"enharmonic modulations" possible; Haydn, Mozart, Beethoven, Schubert, Schumann, Liszt,
Wagner, Richard Strauss, Debussy, Bartok, Gershwin, Schoenberg,...); all modern pianos, organs...
.... Paul Hindemith - Hindemith' s chromatic scale systematically based on overtones; table from
book "Unterweisung im Tonsatz", "A course of musical composition". He find as simple fractions as
possible, guided by "systematic intuition" ...

... General Problem: To approximate the irrational numbers of the chromatic scale as closely as possibe by
fractions that are as simple as possible There are several different general methods:

1. Pythagorean method: Piling up (or down) one fifth after the other (Slightly unfair terminology)
THEORETICAL, limited power, but historically important and also practically used (in combination
with Method 2) for tuning string instruments. ( By the way, Pythagoras was well aware of the
overtones!)
2. Overtone method: PHYSICAL, refined, used by Hindemith
3. The MATHEMATICIAN immediately thinks of Continued Fractions - Reference: Edward. G.
Dunne, "Pianos and Continued Fractions", INTERNET - In general, however, it is IMPOSSIBLE to
obtain the Hindemith scale by a continued-fraction development of the tempered scale, as I had
hoped originally. ...

The Pythagorean Comma - Eric Weisstein' s Encyclopedia of Music, INTERNET - Piling up 12 fifths
should give the same as piling up 7 octaves, hence the following result should be ONE. The deviation
from 1 is called a COMMA

3/2 ^12 / 2^7 = 1.0136432647705078125

The continued fractions are basic, however, for solving a DIFFERENT PROBLEM: Let us try to approximate
optimally n octaves by m fifths. best approximation by as small m and n as possible

Solution: n = 12, m= 19-12 = 7 our tempered system, justification of JSB! octave ä 12 half tones == 2 fifth
ä 7 half tones ä 3 2

This is why our scale, in the Pythagorean or in the tempered or in the Hindemith variety, comes so NATURAL.
Physically, of course, all goes back to the natural overtone scale. This is why we divide the octave into 12 (equal
or slightly unequal ) parts rather than, for instance, into 22 parts. My guess is that this is based on the
OVERTONE STRUCTURE OF OUR EAR. ...".

 

 

Beethoven's Late String Quartets

Here are some excerpts from some CD liner notes by Constantin Floros:

"... Johannes Brahms numbered ...[ Beethoven's last quartets ]... among the most imaginative of
Beethoven's works, and Richard Wagner described the Quartet in C sharp minor [ Op. 131 ] as a
"revelation from another world." ...
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... Gustav Mahler advocated that the quartets should be played orchestrally, as he was of the opinion that
"performance by four players is wholly inadequate" ...

... with passage of time the enormous technical difficulties with which Ignaz Schuppanzigh and his
colleagues had to struggle were overcome, so that Theodor Helm could write in 1910: "It is precisely
those works of Beethoven which the great majority of his contemporaries described as confused,
insufferable, even "crazy" (this epithet was applied to the last quartets almost universally for more than a
lifetime) which now grip, thrill, involve and move us the most." It is curious that Beethoven himself
foresaw this development. When the news was brought to him that one of his quartets, played by
Schuppanzigh, had met with a poor reception, he said laconically: "One day it will please them." ...

... As to the Grosse Fugue, a critic described its first performance by the Schuppanzigh Quartet on 21
March 1826 "... as incomprehensible, "Chinese" ... the Babylonian confusion is complete; the result is a
concert which only Moroccans can enjoy." ... the Viennese art and music dealer Matthias Artaria, who had
already undertaken to publish the work, did everthing in his power to persuade Beethoven to replace the
Fugue, "which is difficult to comprehend", by another finale [for the quartet Op. 130] "more accessible to
the performers, and easier for the public to understand". He ... [declared] ... his willingness ... to publish
the Grosse Fugue separately with an opus number of its own. Beethoven agreed to this proposal ... The
question of what factors may have caused him to make so radical an alteration to his work is one which
still engages the attention of scholars. ...".

When I listen to the dumbed-down substitute finale (movement 6 of the quartet Op. 130), it seems to me that
Beethoven wrote it so boringly formulaic that it would be obvious to understanding listeners that they should replace it
with the Grosse Fugue (which is what I do on CDs that I burn for my own listening). To make a physics analogy, I see
the substitute movement 6 of Op. 130 as like conventional superstring theory (which in my opinion is, as physics, an
idiotic mess although it does contain bits and pieces of interesting mathematics) and the Grosse Fugue as like the
Clifford algebra structure that I like to use as a physics model foundation. The fugue structure looks to me like the
periodicity of real Clifford algebras.

Beethoven's Op. 134, Grosse Fugue in B flat major, per piano a quattro mani, is the second of two compromises that
Beethoven made with respect to the Grosse Fugue (the first being the final movement of Op. 130), but, unlike the first
compromise, I think that the piano Grosse Fugue is interesting and illuminating, as it was made at the request of
serious, intelligent pianists who wanted to be able to understand = play the Grosse Fugue.

 

Jean-Marc Bonard, in physics/0008053, has written

The Physicist's Guide to the Orchestra

whose abstract states:

"An experimental study of strings, woodwinds (organ pipe, flute, clarinet, saxophone and recorder), and
the voice was undertaken to illustrate the basic principles of sound production in music instruments. The
setup used is simple and consists of common laboratory equipment. Although the canonical examples
(standing wave on a string, in an open and closed pipe) are easily reproduced, they fail to explain the
majority of the measurements. The reasons for these deviations are outlined and discussed.".

 

Music, Math, and Time -

http://xxx.lanl.gov/abs/physics/0008053
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In the book Triangle of Thoughts (American Mathematical Society, 2001) Alain Connes, Andre Lichnerowicz, and
Marcel Paul Schutzenberger discuss the interrelationships among Mathematics, Physics, and Philosophy. In Chapter 8,
they say:

"... A.C. - ... I am trying to use a mathematical model that allows me to conceive of time in a way that is more fruitful
and more individually satisfying than this dreadfully one-dimensional time upon which we inscribe our existence and
which I find profoundly distasteful. ...

The first example that comes to mind ... is Kronecker's foliation, a straight line that winds at an irrational angle around
a torus of very high dimension. ... most of the points of reference allowing us to feel and monitor time are cyclical
rhythms ... There are a huge number of rhythms, each of which is a variable winding around in a circle. ... the multiple
periods that, not being necessarily commensurate, allow us to imaging intuitive time as a high dimensional torus.
There are as many dimensions as there are cyclical times ... Of course this can be compared to the linear physical time
winding around this torus, if we trace the path of an individual. ...

M.P.S. - ... I wonder whether the simple problem of the coexistence of individual polycyclic time with its socialization
is not virtually insoluble from the start.

A.C. - Not necessarily. These multiple cycles originate in a biological periodicity, which is common to a huge number
of individuals. ... it is geographic proximity that imposes consistency and that causes the diverse parameters to be in
phase within a particular society. Whenever the number of cyclical parameters is reduced, the "vital space" available to
an individual is reduced. ... It has been observed that Anglo-Saxon societies are much more dependent on an affine
time than are Mediterranean civilizations, which are much more familiar with polycyclic time. ... In Spanish literature,
the individual's naive time is not one-dimensional, but rather a return time - return of the sun, of the moon - a time in
which the accumulation associated with aging is not experienced in a drab bureaucratic manner.

... My assertion is that the one-dimensional model of time is too reductive for individual time. ... I am going to propose
a model for you to examine. The universe in which you are located ... is that of language. ... I would say "the universe
of words," simply to give it a name. ... I ... propose a ... definition of the "Self." ... It is simply the discrete information
coded in the reproducible genetic information. The Universal Self is this immense genealogical tree that we are part of
... I consider myself to be a sort of translation, a material realization, of this abstract Self, through its interaction with
physical reality. ...

M.P.S. - ... There is the consciousness of time, but there is also the consciousness of consciousness of time, which is
not the same thing. ... I have reservations about the problem of language, because there are realities that are not verbal,
such as music. ...

A.C. - All the same, music is transmissible and reproducible. It resembles a language. ... like a language it is written,
spoken, and transmitted. ... I am fascinated by the relation between the usual model of time and the sequential nature of
written language. This writing is perfectly adapted to associative algebra in the sense that the associativity condition
simply means that a product of elements of an associative algebra can be written without the encumbrance of
parentheses. ... Commutativity does not hold, but since sequential writing preserves the order of the terms of a product,
it is perfect for handling non-commutativity. ...

a non-commutative algebra naturally engenders a one-parameter group of automorphisms that makes it evolve, that
makes it rotate in such a way that the passage from xy to yx corresponds to what evolution yields for the purely
imaginary value t = sqrt(-1) of the parameter t of the evolution group. We must ... introduce evolution only after
choosing a state in the algebra, but the evolution obtained is modified only by inner automorphisms and these are in a
certain sense invisible. Here, I believe, is the key link that Hamilton sought between time and algebra. ...

M.P.S. - Is musical notation sequential?

A.C. - I don't think so. Musical notation allows several themes to be developed simultaneously. Several melodies dan
coexist and a dialogue can be established in the same instant; polyphony is a dialogue that is simultaneous, not
sequential. In this sense, I think that music is an outline of a language that is inscribed in a multi-dimensional not
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sequential framework; it is a language that, except for certain musicians, cannot be effectively used as a means of
communicating factual data ...

There are people who are capable of listening to an opera and hearing several voices at once. This is what made Victor
Hugo jealous of Giuseppe Verdi.

M.P.S. - But you cannot compare the impressions that different people have when they listen to music.

A.C. - Not yet. ...

M.P.S. - ... Alain, you are sketching an image of evolving humanity: why do you believe it is evolving rather than
static.?

A.C. - I can easily imagine the time when writing was never read silently, when it was transmissible only by reading
aloud, so an oral reader was required. ... The time when one bought a book and read it silently came later. ...

Music in its current stage is analogous to oral reading: at this stage, the text can be transmitted only by the emission of
sounds.

I claim there is another stage beyond this. I remember having heard the conductor Solti explain how he prepared for a
concert. ... he simply took the score and holed up in a room where he would spend hours reading the score in silence.

M.P.S. - ... In other words, you conceive of the possibility of music that exists only in written form ...

A.C. - ... and that is inscribed in a time that would no longer be sequential, because a score is a multitude of chords, a
tangle projected onto physical time of course, but that manifestly evolves in an higher dimensional space ...

M.P.S. - Silent reading must have begun in the 11th or 12th century, in Benedictine convents, so that the monks would
not make too much noise reading. Little by little, people reached the stage of internalized reading. ... We know at what
point people began to be taught to read directly by internalizing. It is a very curious phenomenon.

A.C. - Reading one voice is easy; reading a page of polyphony, as does a conductor, is much more difficult. ... music
is still at the primitive stage, much more primitive than spoken language.

A.L. - Music is as old as language. ... social polycyclic time seems to me to be much more complicated.

A.C. - And it could be formalized by music.

M.P.S. - ... according to you, we can assume that the evolution of language can serve as a model for music. ...
language begins with poetry rather than grammar; euphony plays a big role here.

A.C. - ... I sincerely believe that music is at its very beginnings, like language when it was at the stage of euphony. I
think we migh succeed in this way to educate the human mind to deal with polyphonic situations in which several
voices coexist, in which several states coexist ...

the problem of adaptation ... has to be resolved in order for us to understand quantum correlation and interrelation
which we discussed earlier, and which are fundamentally schizoid in nature.

It is clear that logic will evolve in parallel with the development of quantum computers, just as it evolved with
computer science. ...".
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Sometimes the very young have insights that are much deeper than those of many adults. A friend of mine was
teaching a young child about music, when the child suddenly had an insight, and said:

"Music Fills Space and Moves in Time."
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Back to NetSurfing.
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Dixon, Division Algebras, and Physics:

In July 1994, Geoffrey Dixon's book

Division Algebras: Octonions, Quaternions, Complex Numbers, and the Algebraic Design of Physics

was published by Kluwer (ISBN: 0-7923-2890-6)

(see clf-alg/dixo9401 on the Clifford Algebra bulletin board):

Abstract: The four real division algebras (reals, complexes, quaternions and octonions) are the most obvious signposts
to a rich and intricate realm of select and beautiful mathematical structures. Using the new tool of adjoint division
algebras, with respect to which the division algebras themselves appear in the role of spinor spaces, some of these
structures are developed, including parallelizable spheres, exceptional Lie groups, and triality. In the case of triality the
use of adjoint octonions greatly simplifies its investigation. Motivating this work, however, is a strong conviction that
the design of our physical reality arises from this select mathematical realm. A compelling case for that conviction is
presented, a derivation of the standard model of leptons and quarks.

 

Table of contents:

I Underpinnings
  1.1  The Argument
  1.2  Clifford Algebras
  1.3  Conjugations and Spinors
  1.4  Algebraic Fundamentals of the Standard Model

II Division Algebras Alone
  2.1  Mostly Octonions
  2.2  Adjoint Algebras
  2.3  Clifford Algebras, Spinors
  2.4  Resolving the Identity of OL
  2.4  Lie Algebras, Lie Groups, from OL
  2.5  From Galois Fields to Division Algebras: An Insight

III Tensor Algebras
  3.1 Tensoring Two: Clifford Algebras and Spinors
  3.2 Tensoring Two: Spinor Inner Product

http://www.7stones.com/
http://www.7stones.com/Homepage/history.html
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  3.3 Tensoring Three: Clifford Algebras and Spinors
  3.4 Tensoring Three: Spinor Inner Product
  3.5 Derivation of the Standard Symmetry
  3.6 SU(2)xSU(3) Multiplets and U(1)

IV Connecting to Physics
  4.1 Connecting to Geometry
  4.2 Connecting to Particles
  4.3 Parity Nonconservation
  4.4 Gauge Fields
  4.5 Weak Mixing
  4.6 Gauging SU(3)

V  Spontaneous Symmetry Breaking
  5.1 Scalar Fields
  5.2 Scalar Lagrangians
  5.3 Fermions and Scalars

VI 10 Dimensions
  6.1 Fermion Lagrangian
  6.2 More SU(3)
  6.3 Freedom from Matter/antimatter Mixing
  6.4 (1,9)-Scalar Lagrangian
  6.5 Charge Conjugation on TL(2)
  6.6 Charge Conjugation on T2
  6.7 10 Other Dimensions

VII Doorways
  7.1 Moufang and Other Identities
  7.2 Spheres and Lie Algebras
  7.3 Triality
  7.4 LG2 and Tri
  7.5 LG2 and the X-Product

VIII Corridors
  8.1 Magic Square
  8.2 The Ten MS(KK')
  8.3 Spinor(KK') Outer Products
  8.4 LF4 = MS(RO)
  8.5 J(3,O) and F4
  8.6 More Magic Square

 

Dixon's papers include:

Division Algebras, Galois Fields, Quadratic Residues hep-th/9302113

Division Algebras, (1,9)-Space-Time, Matter-antimatter Mixing hep-th/9303039

Octonion X-product Orbits hep-th/9410202

Octonion X-product and Octonion E8 Lattices hep-th/9411063

Octonions: E8 Lattice to /\16 hep-th/9501007

Octonion XY-Product hep-th/9503053

Octonions: Invariant Representation of the Leech Lattice hep-th/9504040

OCTONIONS: INVARIANT LEECH LATTICE EXPOSED hep-th/9506080

Octonion X,Y Product G2 Variants hep-th/9604116

Division Algebras: 26 Dimensions; 3 Families hep-th/9902016

(1,9)-spacetime to (1,3)-spacetime: Reduction to U(1)xSU(2)xSU(3) hep-th/9902050

http://xxx.lanl.gov/abs/hep-th/9302113
http://xxx.lanl.gov/abs/hep-th/9303039
http://xxx.lanl.gov/abs/hep-th/9410202
http://xxx.lanl.gov/abs/hep-th/9411063
http://xxx.lanl.gov/abs/hep-th/9501007
http://xxx.lanl.gov/abs/hep-th/9503053
http://xxx.lanl.gov/abs/hep-th/9504040
http://xxx.lanl.gov/abs/hep-th/9506080
http://xxx.lanl.gov/abs/hep-th/9604116
http://xxx.lanl.gov/abs/hep-th/9902016
http://xxx.lanl.gov/abs/hep-th/9902050
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Algebraic Spinor Reduction Yields the Standard Symmetry and Family Structure

Tensored Division Algebras: Resolutions of the Identity and Particle Physics

 

Here are some of my thoughts ( as of 5 September 2000 ) on reading Tensored Division Algebras: Resolutions of the
Identity and Particle Physics:

As I understand it, the starting point is M(64,C) = Cl(12,1) with 2^13 = 2^6 x 2^6 x 2 = 64x64x2 = 8,192 real
dimensions, and whose graded structure is

1 13 78 286 715 1287 1716 1716 1287 715 286 78 13 1

and whose bivector Lie algebra is 78-dimensional Spin(12,1), a non-euclidean version of Cl(13).

Another 78-dimensional algebra is E6, which has a 32-dim Hermitian Symmetric Space (I'll call it HSS32) such that

HSS32 = E6 / Spin(10)xU(1)

so that 78-dim E6 breaks down into 32-dim and (45+1)-dim.

HSS32 has complex structure, so it is really a 16-complex-dim space, and in fact is just the 32-dim spinor space of the
Cl(10) Clifford algebra of Spin(10).

Do the 16 complex dimensions of HSS32 correspond to the 16 orthogonal subspaces of the form Tmn+Tmn of
Geoffrey Dixon's decomposition of your Cl(13) spinor space T+T, the space of 2x1 column matrices over T = CxQxO
?

From Geoffrey Dixon's point of view, it looks like he is looking at Cl(12,1) in terms of the Cl(9,1) spinors, and

from my point of view, it looks like you could also (if you changed the multiplication table somewhat) build E6 from
Cl(9,1) and its spinors.

Since the chain E6 -> D5 -> D4 is the basis of the VoDou D4-D5-E6-E7 physics model, it would be nice to write it in
terms of

Cl*(13) -> Cl(10) -> Cl(8)

where Cl* is something like (but maybe not exactly) a Clifford algebra.

Putting in non-Euclidean signature ought to be straightforward, I think.

HERE is my rough attempt to compare Dixon's approach with my D4-D5-E6-E7 physics model,

and

HERE is my rough attempt to combine Dixon's approach with Kenichi Horie's Geometric Interpretation of
Electromagnetism in a Gravitational Theory with Torsion and Spinorial Matter.

 

 

http://www.7stones.com/Homepage/10Dnew.pdf
http://www.7stones.com/Homepage/octoIII.pdf
http://www.7stones.com/Homepage/octoIII.pdf
http://www.7stones.com/Homepage/octoIII.pdf
http://xxx.lanl.gov/abs/hep-th/9601066
http://xxx.lanl.gov/abs/hep-th/9601066
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The Small Glass, To Be Looked at (from the other side
of the Glass) with One Eye, Close to, for Almost an

Hour, by Marcel Duchamp (1887-1968):
Sources and References:

Marcel Duchamp, Moure, Rizzoli (1988); and

Marcel Duchamp, MIT Press (1993).

Duchamp's Small Glass, To Be Looked at (from the other side of the Glass) with One Eye, Close to, for Almost an
Hour, shows a hyper-pyramid to be placed on each face of the hyper-cube formed by the 3-dimensional cube with
runners in The Large Glass, thus forming a 24-cell that can be used to tile spacetime after spacetime has been reduced
to 4 dimensions.

Two lines of the Small Glass represent the scissors of The Large Glass and therefore lead the pyramid to its proper
place on a face of the cube with runners.

The Small Glass contains two oculist witnesses, corresponding to the middle and bottom oculist witnesses of The
Large Glass.

The higher Small Glass oculist witness (corresponding to the middle oculist witness of The Large Glass with 6 circles)
has 5 circles. The 5 circles correspond to the 5-torus, the maximal torus of the D5 Cartan subalgebra of the D5 Lie
algebra.

The D5 Lie algebra is a 45-dimensional subalgebra of the 78-dimensional E6 Lie algebra. Physically D5 contains
bosons and spacetime only, while E6 contains bosons, spacetime, and fermions. Therefore the Small Glass is
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concerned with spacetime, and particularly its 24-cell tiling after reduction to 4 dimensions.

The lower Small Glass oculist witness (corresponding to the bottom oculist witness of The Large Glass which has 60
radial rays) omits some of the 60 rays, leaving only the 45 that represent the 45-dimensional Lie algebra D5.

From the center of the lower Small Glass oculist witness an obelisk rises, representing the cube topped by the pyramid.

The 4-dimensional 24-cell has 24 faces, each of which is a 3-dimensional octahedron.

Duchamp's Handmade Stereopticon Slides show an octahedron floating over the ocean.

The Small Glass contains two lenses, which together form a telescope with which to view The Large Glass, behind
which the Small Glass should be viewed. So long as the Small Glass is in New York, and The Large Glass is in
Philadelphia, a proper viewing is difficult.
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Zen-Ichiro Kawasaki (University of Osaka), 
Takatoshi Shindo (Cental Research Institute of the Electric Power Industry, Tokyo), 
and 
Jean-Claude Diels and Xin Miao Zhao (University of New Nexico) 
are preparing experiments to use laser beams to control lightning, 
using techniques shown in the 80k gif image below, 
according to an article by Hazel Muir 
on pages 26-30 of the 7 October 1995 issue of the 

New Scientist.
 

Tony Smith's Home Page
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http://www.newscientist.com/
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Pyramids at Giza - 11,000 or 36,000 years old?

The image above is from the Ikonos satellite.

The image below, of the probable original plan of the Pyramids, is from the Giza Plateau Computer Model of The Oriental Institute of The University of Chicago:

The 11 August 1999 Total Eclipse of the Sun was partial in Egypt, where, according to the BBC, there were Earthquakes and an out-of-season Hailstorm.

My working hypotheses are:

the 3 Giza pyramids were built as a group at the time the Sphinx was built;

and

that the Sphinx was built about 11,300 to 13,000 years ago, around the time Vela X exploded and Vega was North Star 
or

about 36,000 years ago, around the time Geminga shock wave hit Earth, and Vega was also then North Star 

Water-weathering of the Sphinx shows that the Sphinx was exposed to a wet-weather climate. Since the Giza climate has been dry for the last 6,000 years, that means that the Sphinx is at least that old.

When did Humans first arrive at Giza ?

http://www.spaceimaging.com/carterra/images/pyramids_pan8.jpg
http://www-oi.uchicago.edu/OI/DEPT/COMP/GIZ/MODEL/Giza_Model.html
http://www-oi.uchicago.edu/OI/DEPT/COMP/GIZ/MODEL/Giza_Model.html
http://news.bbc.co.uk/hi/english/world/default.htm
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According to the National Geographic Genographic program: 
Around 40,000 years ago my YAP and M96 ancestors had migrated into the Nile River Valley. 

36,000 BP - M96 continued up Nile to build the Great Pyramid
and during its construction to invent the efficient Hebrew Alphabet. 

It was the time of Late Wisconsin Glaciation
and the time that the shock wave of the Geminga Supernova hit the Earth
and beginning of Manetho’s Rule of Gods on Earth (36,000 to 22,000 BP)

The Builders of the Great Pyramid had migrated throughout the length of the Nile
along which substantially contiguous settlements enabled them to maintain enough

contact to maintain the details of the oral traditions of IFA so that when they built the
earliest of the pyramids, the Great Pyramid and the Second Pyramid, they did not deface them with any writing

but instead encoded the IFA Clifford Algebra in the structure of the Pyramids themselves. 

22,000 BP - M35 leaves M96 and Africa to cross Mediterranean
from the Nile Delta into the Middle East and Kosovo / Macedonia

Manetho’s Rule by Demigods and Spirits of the Dead (22,000 to 11,000 BP)
ended after Ice Age when sea levels rose requiring agri-tech for survival

Manetho’s Rule of Mortal Humans began 11,000 BP
which was about 25-26,000 years after the Geminga shock wave. 

11,000 BP also had a supernova (Vela X).

HERE are Some Opinions about Egyptian Chronology.

 
Evidence for all the Giza structures being built 
at once (more or less, due to time needed for construction) 
is only circumstantial:  
they all seem to "fit together" as part of an overall plan. 
 
I would like to see independent direct proof, 
as would Eric Liebrich, who raised this point with me by e-mail.  
 
One possible way to get such proof might be to 
look at the only remaining limestone facing of 
the 3 Giza pyramids, on the top of the second pyramid, 
and see what kind of weathering it shows.  
 
Maybe for some reason such as its shape 
(such as being steep, 
or being made of small blocks instead 
of one big rock like the Sphinx)
weathering studies of the limestone facing 
at the top of the second pyramid might be inconclusive, 
but I would like to see the results 
of an attempt to do such weathering studies. 
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The 3 Giza pyramids were the only large ones successfully built 
near the Golden Mean PHI angle of about 52-degrees, 
but as John Legon and others have noted, 
all 3 may not have exactly the same slope. 
 
 
The Great Pyramid has a slope of a little less than 52 degrees
that can be represented by the Golden Ratio 
as arccosine( 1 / ((1 + sqrt(5))/2) ) = 51.8 degrees.  
As the capstone of the Great Pyramid is missing, 
and its faces are not flat, 
the slope given is an average for the part below the capstone.    
 
The Second Pyramid has a slope of a little over 53 degrees 
that can be represented by the 3-4-5 Pythagorean triangle 
as arccosine( 3 / 5 ) = 53.1 degrees. 
 
The Third Pyramid has a slope of very roughly 51 degrees
that can be represented by the square root of 2 times 10/9, 
or about sqrt(2) times (1 + 1/10 + 1/100 + 1/1000 + ...), 
as arccosine( 9 / (10 sqrt(2) ) = 50.5 degrees.   
 
  
Therefore the 3 Pyramids might each represent: 
 
the Golden Ratio; 
 
the 3-4-5 Pythagorean triangle with 9+16=25; 
 
and the square root of 2 times 10/9.  
 
 
In my opinion, all 3 Giza pyramid angles are close enough 
to roughly 52 degrees to be considered by their builders 
to approximately square the circle whose radius is their height.  
 
 
I think that the 3 Giza pyramids were built as a group 
at the time the Sphinx was built.

Giulio Magli in arXiv 0708.3632 and 1401.0508 and Journal of Cosmology, 2010, Vol 9, 2232-2244 
said: 
"... the two main pyramids of Giza together with their
temples ... were conceived as parts of a common project ...
From left to right the Valley Temple and the remains
of the Sphinx Temple in front of the Sphinx. ... 
The Sphinx ... is a huge statue with the body of a lion and human (or divine) head. 
The head was carved in a small rocky hill, while the body was obtained excavating 
a huge precinct from which the blocks for the temple were quarried ... 
The Sphinx was probably intended to associate the king with the sun god 
and, as a consequence, the temple in front of it was a sun temple. ... 
very precisely oriented to due East ... 
In the background the Giza 2 and Giza 1 pyramids ...

... Googlearth image of the Giza 1 / Giza 2 complexes ... 
The line O’C’ is directed towards the midpoint of the segment 
which separates the south-west corner of Giza 1 and the north-east corner of Giza 2. 
The azimuth of this line is ~28° north of west, 
and therefore coincides with that of the sun at the summer solstice ...  
the summer solstice took place roughly in concomitance with the beginning of the Nile flood ... 



Pyramids at Giza

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/pyramid.html[4/16/18, 1:42:08 AM]

... Thus, the midsummer sun is seen setting in between the two pyramids ...

... when the midsummer sun sets, an observer ... from an area in front of the Sphinx ...
actually witnesses the formation of a spectacular replica of the hieroglyph Akhet 

...    ...
This is by all means a hierophany, a manifestation of divinity which happens every year 
in dependence of a celestial cycle. Indeed, the hieroglyph Akhet, meaning “horizon”, 
had a profound symbolic meaning for the ancient Egyptians. 
It was composed by the hieroglyph djew standing for “primeval mountain” 
(a mountain with two peaks, “supporting” the heaven) and the sun setting ... in between. 
The symbol was therefore associated with the afterlife as well, 
since the solar cycle was associated with life and rebirth. ... 
in the Nile valley everybody knew that the meaning of the two giant pyramids was 
that the king soul was scheduled to live in eternity joined with the sun. 
...

... the “Giza diagonal” ... is an ideal line which connects the south-east corners 
of the three pyramids with good accuracy ... points in the direction of the city of Heliopolis ...  
an extremely important religious center; it was called Iunu, pillar, 
and was a sort of “umbilicus mundi” of the country. 
The city was sacred to the sun and housed a temple of this god ... 
the high priest of Heliopolis was called “Chief of the Observers” ...
looking from Heliopolis (and ... from any other point lying nearby the “Giza diagonal” line) 
the Giza pyramids seem to “contract” on each other ... their images merge into that of the Great Pyramid. 
... the effect of the diagonal is that ... the second pyramid becomes invisible from the city. ...

... only approaching the city of the Sun god - which was a “symbolic pillar” by itself - 
that the double-peaked horizon of the great king ... reduces to a single ... giant ... pyramid. ...
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 ...".

According to whc.unesco.org "... 

...".

 long before other pyramids were built much later, 
around 4500-4000 years ago. 
At the later times, people tried to copy the 52-degrees slope, 
but had lost the technology, so: 
they failed (Meidum collapse); 
tried again and bent the top part of the Bent Pyramid to 43-degrees
in order to avoid another collapse; 
then gave up and went to 43-degrees with the Red Pyramid; 
and then just gave up on pyramids, 
the later ones being worse and worse.  
During the later times, people modified and added to the 
original Giza complex structures.  
 
The Age of Leo is defined as the period in which 
the precession of the equinoxes 
(a 26,000 year cycle stabilized by the moon and sun) 
brings the constellation Leo, and its alpha star Regulus, 
into the background of the rising sun at the Spring equinox. 
Now, almost half a cycle later, the Age of Pisces is coming to an end. 
 
The Age of Leo coincided with the Vela X supernova 
that formed the Gum Nebula, and 
with the floods that came with the Holocene end of the Ice Age.   
 
When Vela X went supernova about 11,000 years ago, it was the 
brightest star in the sky.
 
Aside from Vela X, Sirius (the alpha star of Canis Major) was the 
brightest star in the sky.

With respect to Constellations of Stars, the Egyptians identified:

Osiris=Orion, whose alpha star is Betelgeuse,
Isis=Sirius, whose Egyptian Gnostic followers produced a table related to the tarot that may have encoded principles of the Book of Thoth, and
Thoth=Vela X, identified with learning writing and agriculture from their goddess Seshat, the principal wife of Thoth.

With respect to our Solar System, the myths of the Egyptian Gods may describe the history of our Solar System:

http://cea-ftp.cea.berkeley.edu/Education/beth/lessonplan.html
http://www.mrao.cam.ac.uk/surveys/snrs/snrs.G263.9-3.3.html
http://www.mrao.cam.ac.uk/surveys/snrs/snrs.G263.9-3.3.html
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Ra=Sun,
Tefenet=Comets
Hathor=SuperNovae,
Geb=Earth,
Nut=Moon,
Heh Twins=Venus+Mercury,
Isis=Jupiter,
Nephthys=Saturn,
Seth/Horus=Mars, and
Osiris=Asteroids

With respect to the History of Humans on Earth, the character of the Egyptian god Osiris parallelled that of Quetzalcoatl of the Maya and Viracocha of the Inca, in that Osiris left Egypt in charge of Isis to visit the rest of the earth and teach
men agriculture and civilization.

 

Now, compare the star pattern with the reflected plan of Giza: 
 
Let the River Nile correspond to the Milky Way, and 
let the pyramids correspond to the stars:  
 
the Third Pyramid to Betelgeuse (Osiris); 
 
the Second Pyramid to Sirius (Isis); and 
 
the Great Golden Pyramid to Vela X (Seshat and Thoth). 

The arc through Betelgeuse, Sirius, and Vela X intersects 
the ecliptic at the Crab Nebula/Geminga. 
 
Just as the Causeway from the Second Pyramid leads to the Sphinx 
which faces a rising Leo, Sirius faces Regulus, 
so the Sphinx corresponds to Regulus.  
 
It is interesting to compare the reflection that is needed for 
the correspondence between the plan of Giza and stars in the sky 
with 
the reflection that is needed for the correspondence 
between a Lo Pan and stars in the sky.  
 

http://www.stsci.edu/pubinfo/PR/96/04.html
http://maxwell.sfsu.edu/asp/tnl/05/05.html
http://seds.lpl.arizona.edu/billa/twn/velax.html
http://www.cosmic-web.com/mardyks2.html
http://cassfos02.ucsd.edu/public/bright.html
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The Giza Pyramids and Sphinx not only correspond to stars, 
but also to largest feature on Earth, 
the Pacific Ocean. 
 
Part of the basin of the present Pacific Ocean may be 
a remnant of an impact crater (the Lunar impact crater) 
of a Mars-sized body with Earth about 4,400 million years ago 
resulting in the formation of the Moon. 
The water to fill the basin and form the Earth's first oceans 
could have been introduced by cometary impact or by outgassing 
from Earth's rocks prior to about 3,800 million years ago. 
 
Perhaps early continents on Earth were formed as an antipodal 
dome by the impact of the Moon's formation, 
and perhaps some of the old parts of present-day Africa 
could be remnants of such a dome. 
 
These are only conjectures on my part, as there is not much 
detailed evidence of continental positions 
in the very distant past. 
For example, 
it is known that Africa has remained roughly stationary 
for the past 200 million years or so, 
but whether or how it has moved during 
the preceding 4,200 million years is not well known. 
Also, 
it is known that the Pacific Ocean has existed for at least 
the past 750 million years, 
but whether it was formed then or 
was in existence for some or all of 
the preceding 3,450 million years is not well known. 
 
It is interesting to me that some southern African hot spots
are antipodal to the central Pacific hot spot of Hawaii,
now near Mauna Loa.
 
My conjectural picture is that: 

the core of the Pacific Basin is the remnant of the Lunar impact crater;
continents were raised as an antipodal dome due to the Lunar impact; and
since the Lunar impact, tectonic activity on Earth has broken up and rearranged the original continents, and oceans such as the Atlantic have formed and re-formed.

 

(For references as to cometary water and as to the Pacific Ocean, see Solar System Evolution, by Stuart Ross Taylor (Cambridge 1992), Piecing together the Pacific, by Garry Davidson (New Scientist (18 January 1992) 25-29). Also,
thanks to Sean D. Birkel for criticism of an earlier version of this page. He does not agree with my conjectures, but his criticisms are very helpful to me in trying to improve my understanding of such things.)

 
If the Giza Pyramids and Sphinx represent the Pacific Ocean, 
then the central Second Pyramid should correspond to Mauna Loa. 
 
An interesting aspect of this correspondence is that 
the Hawaiian Islands and Giza have similar latitudes 
with respect to the magnetic North Pole
and, 
if on a great circle between the Hawaiian Islands and Giza, 
the geographic North Pole is near the midpoint.  
 
What about the other two Pyramids and the Sphinx? 

The Great Pyramid represents the Tonga Trench, 35,433 feet deep,  
the second lowest point in the Pacific Ocean.
 
The Second Pyramid represents Hawaiian Mauna Loa, 13,680 feet,
the highest island in the Pacific Ocean. 
 
The Third Pyramid represents Denali, 20,320 feet,
the highest point in North America, 
where the western convergent subduction Pacific boundary 
meets the eastern transform strike-slip Pacific boundary. 
 
The Sphinx represents the Mariana Trench, 35,840 feet deep, 
the lowest point in the Pacific Ocean. 
 
 

http://www.umit.maine.edu/%7Esean_birkel/
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To the best of my knowledge, 
the first person to recognize Giza-Pacific correspondences 
was Gary Jones (jonescc@sanet.com), whose correspondences are 
similar, particularly of Hawaii with the Second Pyramid, 
to the ones I use, but not completely identical.    
 
The Pacific map is taken from the Hammond Atlas of the World (1993).
 

Now consider the alignment of the 3 pyramids.  
They are lined up: large; medium; small; 
so you might ask whether they are lined up 
in artistic perspective to go to a vanishing point, 
an idea due to Stephen Goodfellow.   
 
The 3 pyramids are not lined up in a straight line, 
so there is no LINEAR vanishing point.  
 
However, on a 2-dimensional sphere like the 
surface of the Earth (or the celestial sphere of the sky) 
elliptic conformal geometry of the sphere 
allows you to treat circles and lines as the same thing.  
 
To look at the perspective of the 3 pyramids 
using elliptic spherical conformal geometry, 
look at the hemisphere of each pyramid, 
and project each hemisphere down onto 
a common ground base elevation, the surface of the Earth sphere.  
 
Since the 3 pyramids were built according to the Golden Ratio, 
they each "squared the circle".  
That is, 
the total circumference of the base is 
the circumference of a circle whose radius is 
the height of the pyramid. 
 
So, the hemisphere of each pyramid is the sphere whose 
center is the center of the base of the pyramid 
and whose radius is the height of the pyramid.  
 
The top of the sphere is then the apex of the pyramid.  
 
Then, instead of running straight perspective lines 
through outside corners of the bases of each pyramid, 
you should run perspective circle curves through:
 
1.  the center of the circular base of each hemisphere, 
    which is also the pyramid apex projected to the ground; 
 
2.  the outer perspective circle should be tangent to the 
    outside of the circular base of each hemisphere; and 
 
3.  the inner perspective circle should be tangent to the 
    inside of the circular base of each hemisphere.  
 
Then all three perspective circles will 
meet at TWO vanishing points.  

In the case of straight line perspective in a plane, 
there is only one FINITE vanishing point, 
but there is a second one at infinity.  
Our elliptic spherical geometry has two vanishing points 
in all cases, because the sphere is made from 
a plane by including the point at infinity as the North Pole. 
 
One of the two vanishing points, the NorthEast one, is 
near the end of the causeway leading from 
the Great Pyramid.  
It corresponds to the nearest star system, 
the triple star system containing 
Rigel Kent, or Alpha Centauri.  
The other vanishing point is 
near the southern outer boundary wall of the Giza complex 
beyond the Third Pyramid.  
 
John Legon has noted that, while other outer boundary walls 
of the entire Giza complex are straight and 

http://www.kinweb.com/giza/for.html
http://goodfelloweb.com/
http://152.2.22.81/lunar/longshot.html
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oriented North-South or East-West, 
this wall runs West to East about 7 degrees South of East, 
and is not straight, but appears to be the arc 
of a circle of radius of curvature about 11,000 cubits, 
which is approximately the total perimeter of the 
entire Giza complex, a square about 2,750 cubits per side, 
with the vanishing points being 
at the NorthEast and SouthWest corners.  
 
The SouthWest vanishing point beyond the Third Pyramid 
is not particularly near any large known structure at Giza.  
 
With respect to the stars, 
it corresponds to the anticenter of the Milky Way, 
the antipodal point on the celestial sphere 
of the center of the Milky Way in Sagittarius.  
The Plane of the Ecliptic intersects the Milky Way 
near its center and its anticenter.

One thing near the anticenter is the Crab Nebula pulsar.  

Here is a Chandra X-ray picture of the Crab Nebula: 

The Crab Nebula and its pulsar 

were created by a supernova that exploded about 7,500 years ago. 
Since it is about 6,500 light years away, 
it was not seen on Earth until about 1,000 years ago, 
on 4 July 1054 AD.  
Bauval and Hancock (The Message of the Sphinx, Crown 1996) 
noticed that the Crab Nebula is near 
the crossing of the Milky Way by the Plane of the Ecliptic. 
 
Another pulsar in the area is Geminga, 
about 500 light years away.  
Geminga has high tranverse velocity, 
about 120 km/sec or about 0.4 light years per 1,000 years, 
moving toward Orion from Gemini, 
currently at about 1 degree per 20,000 years.   
Geminga's radial velocity is unknown, 
but if it were 200 km/sec, or 0.67 light year per 1,000 years, 
it could have been within 300 light years of Earth 
at 340,000 years ago.   
 
Geminga is bright in X-rays and gamma rays, 
but optically very dim (25th mag) and hard to detect, 
hence its name (Milanese for "It's not there."). 
It has a period of 4 pulses per second so that it is probably 
no older than about 340,000 years.  As its spinning could have slowed down 
faster if it had starquake glitches, it could have exploded 
as a supernova somewhat earlier.  
 
Ellis, Fields, and Schramm have studied the possible geological consequences 

http://141.142.3.134/Cyberia/Bima/GalCntr.html
http://egret.sao.arizona.edu/
ftp://ftp.aao.gov.au/pub/dfm_images/crab.jpg
http://www.space.com/science/astronomy/chandra-advance990928.html
http://seds.lpl.arizona.edu/billa/twn/n1952x.html
http://www.cnn.com/TECH/9605/31/crab.nebula.wir/index.html
http://cossc.gsfc.nasa.gov/egret/index.html
http://www.esrin.esa.it/htdocs/tidc/info/1996/9604.html
http://xxx.lanl.gov/abs/astro-ph/9605128
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of the Geminga supernova.  
They cite evidence for anomalous 10Be abundance about 35,000 years ago.  
If Geminga exploded about 340,000 years ago, 
and then were only about 300 light years from Earth, 
and if Geminga's shock wave and accumulated material 
travelled at 400 km/sec, or about 1 light year per 1,000 years, 
they could have arrived at Earth about 35,000 years ago, 
when Cro-Magnons appeared.  
Geminga's radiation, on the other hand, would have hit Earth 
about 340,000 years ago, very roughly 
when Neanderthals appeared. 

The correspondences are reinforced by: 
 
the existence of three small pyramids near the Third Pyramid, 
like the 3 Pearl stars of the Belt of Orion near Betelgeuse; 
 
the existence of one small pyramid near the Second Pyramid, 
since Sirius is a binary star, with bright Sirius A 
having a faint dwarf-star companion (Sirius B), 
something known to ancient Egyptians and African tribes 
such as the Dogon; and 
 
the existence of many small structures near the Great Golden Pyramid, 
like the many stars of the Milky Way in the neighborhood of Vela X.  
 
 

 
The star maps were made with Voyager II for Macintosh.  
 

 
More interesting stuff about history, math, and other things  
can be found on an Egyptian Hieroglyphics page, 
a page on the geometry of the Great Golden Pyramid, 
a page on the layers, or courses, of the Great Golden Pyramid, 
and a page on the Temple of Luxor. 
 
 

For general Egyptological references, and links to many more, 
go to ANTHONY'S EGYPTOLOGY & ARCHAEOLOGY HOME PAGE.  
 

Some Opinions about Egyptian Chrononlogy:
 
PBS NOVA has an Online Exploration of the Giza Pyramids and Sphinx 
with commentary by Mark Lehner and Zahi Hawass, 
who advocate an age of about 4,600 years for the Giza pyramids.  

http://www.netcom.com/%7Etony19/egypt.html
http://www.pbs.org/wgbh/pages/nova/pyramid/textindex.html
http://guardians.net/hawass/
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Mark Lehner says "... we know ... the date of the pyramids 
      ... mostly by context. 
      The pyramids are surrounded by cemeteries of other tombs. 
      ... we find organic materials ... that can be radiocarbon dated 
      ... But primarily we date the pyramids by their position 
      in the development of Egyptian architecture and material 
      culture over the broad sweep of 3,000 years. ..." 
 
I agree with the dates of the materials found 
in the area of the Giza pyramids, but 
I do NOT agree that those materials, tombs, etc., are 
the materials, tombs, etc., of the builders 
of the Giza Pyramids and Sphinx.  
 
In my opinion, the builders were either 
the Ice Age Civilization of 36,525 to 11,600 years ago, 
or, at the latest,  
a part of a global Early Human Civilization 
that broke up about 6,000 years ago, 
and 
that the Giza Sphinx and Pyramids were 
already built about 5,100 years ago when Menes reunited 
Lower Egypt, including Giza, with Southern Upper Egypt. 
 
Mark Lehner also says "... Since most of the outer casing 
      [of the Great Pyramid] is missing what you see now 
      is the step-like structure of the core. 
      ... they didn't join the [core] stones very accurately. 
      ... I noticed that in the interstices between the stones 
      and in this mortar was embedded organic material, 
      like charcoal, probably from the fire that they used 
      to heat the gypsum in order to make the mortar. 
      ...we saw in many places ... fragments of tools, 
      bits of pottery ... characteristic of the Old Kingdom. 
      ... we did a first [radiocarbon dating] run in 1984 
      ... of some 70 samples from a whole selection of pyramids of 
      the Old Kingdom ... getting dates 
      ... that were on the average 374 years too old for the  
      Cambridge Ancient History ... dates [such as 2550 BC for Khufu]." 
 
Mark Lehner in 1986 said (Hancock and Bauval, Message of the Sphinx, 
Crown 1996, p. 307) that 15 mortar samples from the Great Pyramid 
were dated by radioactivity at 
      "... dates [that] run from 3809 BC to 2869 BC 
      ... significantly earlier than the best Egyptological date 
      for Khufu ... almost like a Bell curve ... when you cut it 
      down the middle ... 400 to 450 years too early ..." 
 
In my opinion, when Menes reunited Upper Egypt and Lower Egypt, 
with a capital in the Abydos-Luxor-Thebes region, 
around 5,100 years ago, the Southern Upper Egyptians 
(whose culture was more advanced technologically 
in areas from copper working to constructing walled cities) 
came into control of the Giza area and its preexisting 
Pyramids and Sphinx.  When the high-tech Southern Upper 
Egyptians got control of the Giza monuments, they began 
to do restoration and repair work.  In so doing, they 
did two things: 
1 - almost all the "evidence" of the Lower Egyptian occupation 
    of the Giza plateau was obliterated; and 
2 - repair mortar, tools, pottery, etc., of the 
    unifying Southern Upper Egyptians were introduced into 
    the Giza monuments, beginning about 5,100 years ago, 
    or about 3100 BC, or about 550 years before the era 
    of Khufu in 2550.  
 
My scenario is consistent with a few dates due to surviving 
Lower Egyptian activity between 6,000 years ago and 5,100 years ago, 
but 
the preponderance of the dates being since 5,100 years ago, 
and prior to 2550 BC, due to the introduction of Southern 
Upper Egyptian high-tech restoration activity.  
 
The scenario of construction of the Great Pyramid by Khufu 
around 2550 BC, about 4,550 years ago, is NOT consistent 
with the radioactivity dating results.  
 
As Mark Lehner says: "... just recently we took some 300 samples, 
      and ... are now in the process of dating these samples 
      ... maybe we can pick up the subject of the results 
      ... (during ... February [1997]...)."  
 
Like Mark Lehner, 
I look forward to results of tests of the 300 new samples, 
but I do not see how they could invalidate the earlier 
test results of the 1980s.  
If the new results are NOT consistent with the 1980s results, 
then, since the 1980s tests were probably done properly, 
I would conclude that something is wrong with the radioctivity 
dating methods, and all such results should be rejected.  
 
Mark Lehner also says "... the great boat that was found just south 
      of the Great Pyramid ... was radiocarbon dated -
      - coming out about 2,600 B.C. ..." 
 
I do not disagree with the date of the Great Boat at about 2600 BC, 
as I think that such a boat could indeed have been constructed 
by Khufu around that time.  
 
I think that:  
the "boat pits" of the Great Pyramid
were constructed when the Great Pyramid was built; 
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the first of the large (143 feet) wooden boats were built 
by the seafaring global Early Human Civilization that 
built the Giza Pyramids and Sphinx; 
the boats, being wooden, wore out while they were being 
used for ocean travel, with worn-out boats being replaced 
with new copies throughout the centuries; 
that Khufu replaced worn-out boats with new copies, 
but, since Khufu's civilization was no longer seafaring, 
he just left the new copies in the boat pit, unused until now.  
 
As to another matter, Zahi Hawass says "... All the five relieving 
      chambers are inscribed.  ... there are some inscriptions 
      there that cannot be written by anyone except 
      the workmen who put them there. You cannot go and reach there. 
      It has to be the man who put the block above the other one 
      to do that. ..." 
 

The inscriptions are shown in a photograph on page 51 of Mark Lehner's book The Complete Pyramids (Thames and Hudson 1997):

In my opinion, the "graffitti which included the name of the Pharaoh Khufu" is (like the other graffitti) of more recent origin than the construction of the Great Pyramid, perhaps being daubed on by workers during the 1837 expedition of
Howard Vyse that blasted open a passage to that Ceiling Chamber. I disagree with the July 1998 position statement of Graham Hancock saying that "... I have changed my views on the validity of the forgery theory. The relieving chambers
are strictly off limits to the public and are extremely difficult to gain access to. ... However, in December 1997, Dr Zahi Hawass allowed me to spend an entire day exploring these chambers. There were no restrictions on where I looked and
I had ample time to examine the hieroglyphs closely, under powerful lights. Cracks in some of the joints reveal hieroglyphs set far back into the masonry. No 'forger' could possibly have reached in there after the blocks had been set in
place - blocks, I should add, that weigh tens of tons each and that are immovably interlinked with one another. The only reasonable conclusion is the one which orthodox Egyptologists have already long held - namely that the hieroglyphs
are genuine Old Kingdom graffiti and that they were daubed on the blocks before construction began. ..."

Adrian Gilbert and Robert Bauval, in The Orion Mystery, propose that a North-South reflection of the plan of the Pyramids of Giza matches the pattern of the 3 Pearls, or stars of the Belt of Orion. I got the idea of looking for star patterns
by reading their work, but I do not agree with the assignment of the Pyramids of Giza to the 3 stars of the Belt of Orion, and I also disagree with the July 1998 Graham Hancock position statement saying that "... the three great pyramids in
general are likely to be much younger than the Sphinx and that they should probably be assigned to the Fourth Dynasty (rather than to any other period) because of the alignments of the star shafts. ..." In July 1998 Rober Bauval wrote a
position statement in which he notes "... the alignment of the southern shaft of the King's Chamber in the Cheops pyramid with Orion's belt (precessed to the epoch c.2500 BC). ...".

Graham Hancock, in Fingerprints of the Gods, following R. A. Schwaller de Lubicz and John West, noticed that the water-weathering of the Sphinx was consistent with the Sphinx being built, not just 4,000-5,000 years ago, since when the
weather in Giza has been very arid, but during the Age of Leo, 11,000-13,000 years ago. Robert Schoch's geological examinations of the Sphinx are consistent with the 11,300-13,000 year age range during which I propose that the Giza
Pyramids and the Sphinx were constructed.

According to a January 2002 article by Colin Reader on a web page of the Manchester Ancient Egypt Society: "... The idea that the pyramids of Egypt may have been built from a kind of concrete, were first proposed in a 1988 book - "The
Pyramids - an Enigma Solved".  The author, Joseph Davidovits, was a French chemist and an expert in artificial stone.  He argued that to build the pyramids, the Egyptians had taken quarried stone, pulverised it and then wet it up with a
number of additives such as gypsum to provide a cement.  To build a pyramid, all that was needed was a workforce with lots of buckets and ladders to carry the wet cement to the work face, where it was poured into moulds to create the
estimated 2.5 million blocks used in the Great Pyramid. ... The majority of blocks used to build the pyramids (the core blocks) are not so carefully worked ... with irregular gaps between 2cm and 30cm typically found in the core masonry of
the Great Pyramid.  The irregular finish of these blocks, with chisel marks, handling bosses etc., is enough to demonstrate quite clearly that these blocks have not been cast in a mould. ... what about the casing stones, in which the finish is
so well worked and regular that a piece of paper can barely be inserted in the joints?  I happened ... to visit the British Museum, where a fragment of the Tura limestone casing of the Great Pyramid is on display.  Under no circumstances
could that material be considered an artificial 'stone'!  The fragment in the BM has clearly been sawn and worked - sharp 'lips' on some of the edges of the piece would not form if a mould had been used to cast this stone. ...

... The limestones in Egypt do frequently appear to be disturbed.   This however is as a result of the conditions in which the rocks were laid down, with the sediments from which the limestones were formed, deposited in high-energy
shallow seas - within the tidal zone.  The limestone beds show clear evidence of these conditions, with reefs, shoals, sand banks etc. preserved in the rock.  The fossils within the limestones are disturbed, but this is the result of the origin of
these rocks, not what man has done to them since they were laid down. ...

... A quick glimpse of the granite casing of Menkaure's pyramid at Giza, shows that like the Tura casing of the Great Pyramid, this casing too has not been cast.  The blocks of granite were clearly delivered from the quarry only roughly
shaped, to ease handling and to allow the completed casing to be dressed to a uniform finish when in place. ...".

 

 

According to AP on 2 March 1998, researchers say that a complex of stone slabs and structures in southern Egypt was built perhaps as far back as 7,000 years ago. J. McKim Malville of the University of Colorado at Boulder, an
astrophysics professor, describes the stone complex in the journal Nature with anthropologist Fred Wendorf of Southern Methodist University in Dallas and other researchers. The monument was discovered over several years of field work
ending in 1997. The Egyptian complex, which isn't circular like Stonehenge, is spread over an area of 1.8 miles by about three-quarters of a mile. It includes 10 large slabs about nine feet high, 30 rock-lined ovals, nine burial sites for cows
(each under a pile of 40 to 50 rocks weighing up to 200 or 300 pounds each) and a ``calendar circle'' of stones. Many of these features line up in five radiating lines, including one running due east-west, the researchers said. The calendar
circle is a 12-foot-wide arrangement of slabs about 18 inches long, most of them lying down. Two pairs of upright stones stand directly across the circle from each other, defining a view that would have displayed sunrise at the summer
solstice, researchers said. The circle also contains two other pairs of standing stones that defined a north-south view. Charcoal from hearths around the circle and wood from one of the burial sites date to about 7,000 years old. It's not clear
when most of the rest of the monument was erected, but it was at least 5,000 years ago, Wendorf said.

 

http://guardians.net/hawass/
http://www.mm2000.nu/sphinxb98.html
http://www.netlink.co.uk/users/solos/
http://www.robertbauval.com/
http://www.robertbauval.com/
http://www.mm2000.nu/sphinxb98.html
http://www.mm2000.nu/sphinxb98.html
http://www.mm2000.nu/sphinxb98.html
http://www.anw.com/hancock%2Dold/
http://www.manchesteregypt.freeserve.co.uk/archives/concrete_pyramids.htm
http://www.nature.com/
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LUXOR:
Symmetry, Tarot, E6, and Sedenions:

 
The Temple of Luxor was built on the Nile River East bank 
of the Nile River at least as early as about 3,400 years ago.  
It has been actively used and remodelled as late as the time 
of Alexander the Great, but its basic original design was 
based on the fundamental ideas of the Ogdoad.  
 
In the 6th century AD, Byantine Christians built a church 
on the NorthEast part of the Temple. 
In the 13th century AD, the Mosque of Abu El-Haggag was 
built on top of the Byzantine Church.  The Mosque is still 
in active use, and its design (Minaret behind Dome) is 
strikingly similar to the design of Sacre Coeur in Paris. 
 
 

 
The two flat structures in on the North side look 
somewhat like the combs on top of some Mayan pyramids. 
 
There is now only one obelisk at the North entrance, 
since the other obelisk that used to be on the West side 
was taken to Paris in 1836. 
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An overhead view shows the design of the Temple of Luxor, 
based on the fundamental ideas of the Ogdoad. 
Such architectural design, like that of the Pyramids at Giza, 
may be one way of preserving and transmitting 
old high-level culture to later civilizations.  
 
 

 
Other ways of passing on such culture are games and 
fortunetelling such as the Tarot of the Egyptians 
and Wei-Qi and I Ching of the Chinese.  
For instance, both Wei-Qi boards and 
Egyptian art and architecture design plans use 19-line grids.  
 
To see how the architecture of the Temple of Luxor 
could preserve and transmit high culture, 
look closely at the plan of the Temple. 
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In the lower copy of the Luxor Temple Plan, 
some of the structures are color-coded to 
show the following mathematical correspondences:  
 
The central red gallery of 7 pairs of large columns 
corresponds to the 14-dimensional Lie group G2.  
 
The left (North) blue gallery of 64 columns 
corresponds to the 64 hexagrams of the I Ching, 
which in turn corresponds to 8x8 matrices 
and an octonionic 8-dimensional space 
in which the unit sphere is S7.  
 
The right (South) blue gallery of 64 columns 
corresponds to the 64 hexagrams of the I Ching, 
which in turn corresponds to 8x8 matrices 
and a second octonionic 8-dimensional space 
in which a second unit sphere is S7.  
 
Now you can construct the Lie group Spin(0,8) 
as the twisted fibration product  S7 x S7 x G2.  
Such structures are naturally found in the sedenions. 
 
 
Now notice the two bright red Chambers, one each 
on the North and South parts of the Temple.  
Each red Chamber is about the area of 4 columns.  
If you add an Altar for each Chamber, then 
each Chamber should count as 5 columns.  
 
Look at the North side, at the North end between 
the forks of the 64-column gallery. 
Colored purple are 5 pairs of columns, 
which, if added to the 5 columns of the North Chamber, 
give 15 columns, corresponding to the conformal 
15-dimensional Lie algebras Spin(6) = SU(4) that 
produce Gravity and the Higgs Scalar in 
the D4-D5-E6 physics model. 
 
Now look at the South side, at the South end between 
the forks of the 64-column gallery. 
Colored green are 24 columns, 
which, if added to 4 of the 5 columns of the South Chamber, 
give 28 columns, corresponding to the 28-dimensional 
D4 Lie algebra Spin(8) of the D4-D5-E6 physics model. 
Colored purple are 8+9 = 17 columns, 
which, if added to the 28 columns of D4 = Spin(8), 
give 45 columns, corresponding to the 45-dimensional 
D5 Lie algebra Spin(10) of the D4-D5-E6 physics model. 
Colored gold are 32 columns, which, if added to 
the 5th column of the South Chamber and 
the 45 columns of D5 = Spin(10), 
give 78 columns, corresponding to the 78-dimensional 
E6 Lie algebra of the D4-D5-E6 physics model. 
 
The 78-dimensional E6 Lie algebra, 
and therefore the South part of the Luxor Temple, 
also represents, and is represented by, the Tarot.  
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In the annual Festival of Opet,

the Luxor Temple is the destination 
of the Ship, or Barque, of Amun.  
Since the Kbre Nege'st refers to the Ark of the Covenant 
as the belly of a ship, it is possible that the 
South Chamber of the Luxor Temple was designed 
to house the Ark of the Covenant.  
As noted by Graham Hancock, in his book The Sign and the Seal, 
it is possible that the Ark of the Covenant 
is now in Abyssinia.  
 
 
The origin of the Barque of Amun in the Festival of Opet 
is the Temple of Karnak, to the North of the Luxor Temple. 
 
The Hypostle Hall of the Temple of Karnak has 
134 columns, 122 papyrus shaped and 12 larger 
arranged appproximately in this pattern: 
 
 
       xxxxxxx O O xxxxxxx
       xxxxxxx O O xxxxxxx
       xxxxxxx O O xxxxxxx
       xxxxxxx     xxxxxxx
 
       xxxxxxx O O xxxxxxx
       xxxxxxx O O xxxxxxx
       xxxxxxx O O xxxxxxx
       xxxxxx       xxxxxx
       xxxxxx       xxxxxx 
 
 
The two black sets of 3 larger columns each correspond 
to two copies of the 3-dimensional Spin(3) Lie Algebra, 
which is isomorphic to SU(2), Sp(1), and the 3-sphere S3. 
Taken together, they represent Spin(4) = S3 x S3, 
the Lie Algebra of the Lorentz Group.  
 
The two blue larger columns respectively correspond 
to the 1-dimensional scalar and pseudoscaler 
parts of the Cl(0,8) Clifford Algebra.  
 
The two red sets of 28 columns respectively correspond 
to the 28-dimensional bivector and 6-vector 
parts of the Cl(0,8) Clifford Algebra, 
the 28 bivectors representing the Spin(0,8) Lie Algebra 
that is the basis of the D4-D5-E6 physics model. 
 
The 70 green columns correspond to  
the 70-dimensional 4-vector 
part of the Cl(0,8) Clifford Algebra. 
 
Collectively, the 1+1 + 28+28 + 70 = 128 blue, red, and green 
columns correspond to the 128-dimensional even subalgebra 
of the Cl(0,8) Clifford Algebra. 
 
 
 

As to the age of construction of the Temples of Luxor and Karnak,

the absence of Sphinx-type weathering on their 
present-day structures indicates that the 
present-day structures are more recent than the Sphinx, 
and 
that the conventional dates may be correct 
for their present-day structures. 
 
However, the temples may have been rebuilt from time 
to time in order to revise their astronomical orientation 
to take into account the precession of the equinoxes.  
 
As Lockyer noted (see Secrets of the Great Pyramid, 
by Peter Tompkins, Galahad 1971, 1978, 1997), 
the Temple at Dendera may have originally been built 

http://www.grahamhancock.com/
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to be oriented with respect to gamma Draconis, 
which ceased to be circumpolar about 7,000 years ago, 
and 
then reconstructed to be oriented with respect to Dubhe, 
which ceased to be circumpolar about 6,000 years ago, 
and 
then reconstructed three more times, 
about 5,230 years ago, 
about 3,600 years ago, 
and 
about 2,100 years ago.  
 
Such repeated reconstruction could result in 
new structures, actually built on conventional dates, 
but with a "floor plan" inherited from prior structures. 
In this way, the design of the temples may be based upon 
ideas and knowledge inherited from 
a global Early Human Civilization.  
 
 
 
 

The Luxor Temple may also represent a Human Being.

John Anthony West, in his book Serpent in the Sky, 
describes the views of R. A. Schwaller de Lubicz, 
set out in his book The Temple of Man, 
that the Luxor Temple is a representation, 
not only of the abstract structures described above, 
but also of a human being: 
The South green-red-purple-gold area 
being Head, Neck, and Chest; 
The South blue area 
being the Arms surrounding the Stomach; 
The Central red area 
being the Pelvis, Thighs, and Knees; 
The North blue-red-purple area 
being the legs and feet.  
In such a view, 
perhaps the structure of the Luxor Temple 
might encode such things as Acupuncture Points 
and Chakras, with the South Chamber corresponding 
to the Third Eye. 
 
If so, 
the Pyramids of Giza might represent the Heavens, 
the Temple of Luxor might represent Man, 
and 
both might encode abstract ideas from old high culture.  
  
 

REFERENCES (including sources of scanned images): 
Egypt, Splendors of an Ancient Civilization, by Alberto Siliotti, 
Thames and Hudson 1994. 
Serpent in the Sky, by John Anthony West, Quest 1993. 
The Sign and the Seal, by Graham Hancock, Simon & Schuster 1992. 
Secrets of the Great Pyramid, by Peter Tompkins, 
Galahad 1971, 1978, 1997.  
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Etowah Mounds -

- near Cartersville, Georgia:

| History | Artifacts | Iron | Cartersville Fault | Ladds Mountain | Pine Mountain | References |

The Etowah Mounds are located just North of the Etowah River, across from Pumpkinvine Creek, at the intersection of
of the blue line from Ladds Mountain and the blue line from Pine Mountain:
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The blue line running 45 degrees South of West along Pumpkinvine Creek runs along a fault that is roughly
parallel to and SouthEasterly of the Cartersville Fault after the Cartersville Fault returns from a North-to-South
segment to resume its overall NorthEast-to-Southwest trend.
The blue line from Ladds Mountain runs 45 degrees South of East perpendicular to the Cartersville Fault to
interesect it at Pumpkinvine Creek. .
The blue line from Pine Mountain running 45 degrees South of West parallel to the Pumpkinvine Creek segment
of the Cartersville Fault intersects the blue line from Ladds Mountain at the site of the Etowah Mounds, dividing
it approximately into Golden Ratio proportions.

History:
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According to Coosa: The Rise and Fall of a Southeastern Mississippian Chiefdom (University Press of Florida 2000),
by Marvin T. Smith of Valdosta State University:

"... In this volume I use the name Coosa in three senses: ... the town of Coosa .. ; ... the prehistoric and
sixteenth-century chiefdom of Coosa, which was limited to the Coosawattee River Valley ... ; ... and ... the
Paramount Chiefdom of Coosa ...

... an alliance of several chiefdoms from eastern Tennessee to central Alabama ... Coosa apparently began

...[around]... A.D. 900 ... as a small simple chiefdom ... in northern Georgia. ... by the sixteenth century it
encompassed settlements in much of ...

http://www.upf.com/Fall2000/smith.html
http://www.upf.com/mkt/arch_oldbooks/smith92.htm
http://www.valdosta.edu/soc/ant_bios.htm
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... the upper Tennessee and Coosa River drainages ... Following european contact, the people of Coosa
fragmented and declined as European disease took its toll. ... They ... eventually became a part of the
Creek Confederacy of the eighteenth century. ...

... The principal Creek deity was the Master of Breath, ... closely related to the Sun. The earthly
representative of the Master of Breath was the sacred fire, kept burning in the rotunda or square ground. ...
It was a special fire constructed of four logs in a cross shape ... This fire was ... never allowed to go out
during the year. At ... the Green Corn Ceremony ... the principal ceremony of the year ... in the summer or
early fall, when the new crop was ready to harvest ... the sacred fire was extinguished and a new fire built
... The moon ...[and]... thunder ...[were]... important [deities] ... The Creeks viewed the world as a large
squre island surrounded by water, with a solid dome of sky over all. ... Above the sky dome was the Upper
World ...[which]... epitomized order and regularity ... Below the island world and the waters was the
Under World, which epitomized fertility, disorder, and change. It was also the home of ... supernatural ...
Snake[s] ... There was also a spirit realm ... Those who had followed an upright life traveled along the
Milky Way to the land of the blessed ... the Creeks had a belief in a race of little people ... The ballgame
was treated much as war; there were many rituals to achieve purity before the game, including the taking
of black drink ... a ritually purifying emetic beverage brewed from the leaves of the Ilex vomitoria holly.
Black drink contained caffeine and was served before any important deliberation by the council. ...

... Etowah was a large concern as early as ... A.D. 1000-1100 ... The Etowah site ... was the main power
center ... ca. 1200-1350 ... At its height Etowah had six mounds. The village area covered ... 52 acres .. and
was surrounded by a fortification wall with towers and a large ditch 9 meters wide and 3 meters deep ...
Mound A is 18 meters high, Mound B is 10.5 meters high, and Mound C is 7.5 meters high. A large plaza,
measuring 100 meters on a side and paved with clay 50 centimeters thick, lies adjacent to Mound A and
Mound B. Three smaller mounds ... lie to the east of the plaza. ... Etowah likely controlled sources of
copper in the fourteenth century ... In its heyday, Etowah was certainly the dominant site in the Ridge and
Valley Province. ...

... after Etowah lost its power around A.D. 1350-1375 The Coosawattee chiefdom began its ascent to
power. ... The Little Egypt site ...[ is on the Coosawattee River, south Fort Mountain, which drains into the
Holly Creek tributary of the Conasauga River ]... The Little Egypt site ... consists of two or perhaps three
mounds ... the two largest mounds ...[being]... more than 2.5 meters high ... was founded during ... the
Little Egypt phase, A.D. 1350-1475. During this phase, at least four construction stages were completed
on [Little Egypt] Mound A ... During the Barnett phase, A.D. 1475-1575, the village continued to grow
and the second (and perhaps a third) mound was constructed. ... The Little Egypt site ... seems to ...[have
remained]... the capital ...

http://ngeorgia.com/parks/etowah.shtml
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... the [Etowah] site may have been abandoned from ca. 1350 to 1500, and then reoccupied during the
sixteenth century. ...

... When de Soto arrived in the Ridge and Valley Province in northeastern Tennessee in 1540 ...

... he immediately heard of Coosa. Indeed, he had first become aware of Coosa months earlier when he
was in the Provice of Ocute on the Oconee River in Piedmont eastern Georgia. ...[de Soto].. traveled ... to
the town of Tali ... up the Little Tennessee River ... From ...[there he]... traveled south, perhaps along the
Tellico River, following the edge of the Ridge and Valley along the ecotone with the Blue Ridge (that is,
the Great Indian Warpath of the eighteenth century). ... they came to ... Little Egypt ... the Cacique (chief)
of Coca (Coosa) ... was surrounded by many attendants playing upon flutes and singing ... De Soto took
the Coosa chief hostage and chained up many of his people to serve as burden bearers ... [de Soto went
to]... Ytaua (also spelled Itaba), probably ... Etowah ...[which was]... subject to Coosa ...[and, by then,]...
little more than a minor ... village ...[de Soto then went to]... Ulibahali ... near ... Rome, Georgia, ...[and
then to]... Talisi, located near ... Childersburg [or perhaps Tallassee], Alabama, ...[which was]... the last
town subject to Coosa ... At Talisi, an emissary from the next paramont chief, Tasculuca, visited de Soto ...

...[In]... 1560 ... Tristan de Luna returned to the Southeast in a colonizing venture ...
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... He brought Mexican Indians and Spaniards completely equipped to establish a permanent colony. The
expedition was one of the largest and best supplied of any effort in the New World. ... The colonists
landed in Pensacola Bay ... a hurricane struck ... the colonists moved into the interior of Alabama ...
reaching ... Nanipacana ... on the Alabama River in Wilcox County. ... They ...[searched]... for ... Coosa
..[and]... reached the province of Taxcaluca (Tascaluca) near ... Montgomery, Alabama ...[and]... Caxiti
...[on the Coosa River, and, tend days later]... Onachiqui, ... the first town of Coosa ... the expedition
continued to Ulibahali ... it is likely that the Sauz detachment followed the Oostanaula River upstream to
Coosa ... The arrival of the [de Soto] Spaniards in former years had driven the Indians into the forests,
where they preferred to live among the wild beasts who did no harm to them ... Luna's colony soon
collapsed, and the survivors returned to Mexico ...[departing from]... Mobile, Alabama ...".

According to Aboriginal Population Movements in the Postcontact Southeast, by Marvin T. Smith of Valdosta State
University, printed in The Transformation of the Southeastern Indians 1540-1760, ed. by Robbie Ethridge and Charles
Hudson (University Press of Mississippi 2002):

"... We have excellent archaeological data on prehistoric peoples of eastern Tennessee, northwestern
Georgia, and eastern Alabama. Historical research on the expeditions of Hernando de Soto, Tristan de
Luna, and Juan Pardo enables us to identify these archaeological remains as the paramount chiefdom of
Coosa. However, this brief illumination by historical information quickly fades into the dark age of the
seventeenth century ... These people do not reenter history until the last quarter of the seventeenth century.
... [During the] period 1675-1700 ...[the]... Cherokee probably ...[began]... moving into the Tennessee
Valley. ... the Cherokee gradually moved into northern Georgia during the eighteenth century. ...".

 

Mounds at Moundville (near Tuscaloosa, Alabama) and at Cahokia (near Collinsville, Illinois) were also built during
the Mississippian Temple Mound Building Period from about 900 A.D. to about 1575 A.D.

According to Robert Silverberg (The Mound Builders, Ohio University Press 1970, pages 259-264), "...
the Missippians [Mound Builders] ... seem already to have been declining when the Spaniards came
[around 1540]. ... the Temple Mound folk of the Southeast [slid] into a less ambitious way of life. Huge
mounds were no longer built. ... around the old mounds the familiar festivals and rituals continued, but
hollowly, until their meaning was forgotten and the villagers no longer knew that it was their own great-
great-grandfathers who had built the mounds. ... All of these Indians of the Temple Mound region had
only faint and foggy notions of their own history ...

... The leaders of ... a loose confederation of tribes in Georgia and Alabama, numbering some 30,000
Indians in 50 good-sized towns ... called themselves the Muskhogee, but English traders, meeting a branch
of this tribe near a creek, called them the Creek Indians ... Other tribes [Chickasaw and Choctaw] in the

http://www.upf.com/mkt/arch_oldbooks/smith92.htm
http://www.valdosta.edu/soc/ant_bios.htm
http://www.valdosta.edu/soc/ant_bios.htm
http://medicine.wustl.edu/~mckinney/cahokia/cahokia.html
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same general part of the country spoke related Muskhogean languages ... it seems likely that the Creeks ...
were direct descendants of the Temple Mound people, [but] nothing in Creek myth confirms that idea. ...
The Creek Indians ... appear to have forgotten their ancestry, though they recalled the ancient customs to
some extent. ...

... Only one group of Southeastern Indians still maintained a real link to its Temple Mound heritage ... the
Natchez, a Muskhogean tribe living in seven small villages east of the present city of Natchez, Mississippi.
We know a great deal about these people, largely due to the writings of ... [Europeans of the French
Colony of Louisiana, such as Antoine Le Page du Pratz from Holland and the French Jesuit, Jesuit Pierre
Charlevoix] ... The Natchez rebelled against the French in 1729. ... they were all but wiped out; the
survivors became scattered among other Southeastern tribes, who looked upon them as gifted with mystic
powers. ...

... To the north of these Muskhogean-speaking peoples lived the Cherokees, whose language was
Iroquoian,

[As noted by David B. Kelley, the first words of the US Constitution, We the People, are a
direct translation from the Iroquois constitution.],

indicating that they had come from the west and north ... European explorers ... found the Cherokees in
command of a vast region along the Tennessee Valley. [The Cherokees] were at constant war with their
neighbors, particularly the Creek Indians to the south and the Chickasaws to the west. ... the Cherokees ...
had come as invaders from another region. ... The Cherokees themselves ... looked upon the mounds as the
work of an earlier people. ..."

 

According to the Cahokia website, around March 1998, "During the process of installing horizontal drains to relieve
the internal water in Monks Mound that had contributed to several severe slumping episodes along the west side
(Second Terrace), the drilling rig encountered stones about 140 feet in and 40 feet below the surface of the
Second Terrace. The operator said it felt like "soft stone," probably limestone or sandstone, and that it was mostly
cobbles or slabs at least six inches in diameter. The drill went through about 32 feet of stones and the drill bit
broke off. We have no idea what it is, what shape or size it is, or why it is there. It should not be there. No other cores
or excavations have revealed stone in Monks Mound or any other mound at the site, or, as far as we know, at other
Mississippian mound sites. We do not know its vertical thickness or the extent of it horizontally, other than the 32 feet
that the drill went through."

Monks Mound at Cahokia is the largest Mississippian Mound (100 feet high, 1,037 feet long, and 790 feet wide)
with a volume of 21,976,000 cubic feet. The second largest Mississippian Mound is Etowah Mound A (60 feet
high) with a volume of 4,300,000 cubic feet.

The Missippian Temple Mound sites were organized much like those of the more advanced Central Americans, such
as the Maya (300 AD - 900 AD) and their succesors.

They also resemble mounds in China near Xi'an, such as the Qin tomb (about 200 BC)

 

Artifacts of the Etowah Mounds

include

http://hawk.hama-med.ac.jp/dbk/kelley.html
http://medicine.wustl.edu/~mckinney/cahokia/repairs.html
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Marble Female and Male images, about 2 feet high, found by Lewis H. Larson, Jr., in his excavation of Mound C for
the Georgia Historical Commision in the 1950s:

 

Copper Plate 20 inches long found beneath the skull of a skeleton in a stone-lined grave in Mound C during an
excavation by the Bureau of American Ethnology in 1885:

 

Shell Gorgets found with burials in Mound C: Upper - diameter about 4 3/4 inches, found by W. K. Moorehead
escavation in the 1920s for the Phillips Academy; Lower - diameter about 2 5/8 inches, found by W. K. Moorehead
escavation in the 1920s for the Phillips Academy; Left - Spider and Sun Circles, diameter about 2 inches; and Right -
Turkeys, diameter about 1 5/8 inches:
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The symbols on these Gorgets are similar to symbols fournd at other Mississippian sites, such as:

Spiro, Oklahoma, shell (9 inches by 6 1/2 inches):

 

Moundville, Alabama, ceremonial disk (diameter 12.5 inches):
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Cahokia, Illinois, Woodhenge Structures for marking Solstices and Equinoxes:

 

 

Iron in Mounds 

According to a web page on the web site for America's Mysterious Furnaces:

"... In the late 1920's Warren King Morehead excavated Indian mounds in northern Georgia at the
Etowah Mound Group and at Carter's Quarter. The archaeologist found iron artifacts in the
Carter's Quarter mound ...".

Carter's Quarter is North of the Etowah Mounds, about 2/3 of the way to Fort Mountain, and the mound site there is
also sometimes referred to as Little Egypt.

The book Exploration of the Etowah Site in Georgia, ed. by Warren King Moorehead, University Press of Florida

http://medicine.wustl.edu/~mckinney/cahokia/woodhenge.html
http://medicine.wustl.edu/~mckinney/cahokia/woodhenge.html
http://www.iwaynet.net/~wdc/gamound.htm
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2000, states at pages 153-154, about the Carters Quarter Site:

"... Our little collection of iron implements was sent to the Metropolitan Museum of Art, New York, where
each specimen was examined by an official familiar with arms and armor. In his opinion, as to whether
they were Spanish swords, he was cautious, but stated that they were old, and not of American Colonial
period. ... There were no hilts or maker's marks ... we have referred to hard burnt floors in both Mound C
and in Etowah village. Mr. Carter's mound was not large, yet within it we discovered a burnt area deeper,
or thicker, than was found elsewhere during our explorations in the South save, possibly, one of the
mounds near Natchez. This began some 20 inches below the surface, extended downward for at least three
feet .. the men had some difficulty in breaking through this mass in order to reach lower levels. Several of
the skeletons were found below its outer edges, but none were beneath the heaviest burning. The purpose
of this intensive burning remains unknown. It was in no sense a lodge floor or dance ground. ...".

 

The Cartersville Fault

is just across the Etowah River to the South of the Etowah Mounds. The Etowah Mounds were built where
Pumpkinvine Creek flows into the Etowah River.

If you go upstream along Pumpkinvine Creek from the Etowah River, you go Easterly until you reach the area of the
Pivot Point of the Cartersville Fault. If you continue upstream from there, you turn around and go SouthWesterly along
a fault line roughly parallel to and SouthEasterly of the Cartersville Fault.
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Ladds Mountain

 

Ladds Mountain, also called Ladds Quarry Mountain because of a 20th century rock quarry, has a highest peak at
elevation 1057 feet and two lower 1020 foot peaks, one to the North and one to the SouthEast of the highest peak. The
highest peak, marked by the X,

was the site of a Stone Structure that may have been contemporaneous with the Etowah Mounds. The Stone Structure
were described by Whittlesey in 1883, who was quoted by Wauchope in his Memoirs published in the Archaeological
Survey of Northern Georgia as saying "... It has now the appearance of a heavy stone fence which has fallen down.
There are six openings ... having a breadth of 10 to 60 feet ... It is an irregular oval figure inclosing the rocky summit
... The elevation ... at the center, is 50 feet above the terrace ... where the loose stones are lying. ...". The illustration in
the publication
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(which I have here oriented with North up, so the labelled directions North-East and South-West are oriented
conventionally) seems to me to be labelled incorrectly, because if you overly it on a topo map of the area

you see that, although the Stone Structure itself (shown in red) follows the 1000 foot contour closely, and is in fact 57
feet (close to 50 feet) below the summit, the lower contours are inconsistent. However, if you invert the illustration
both horizontally and vertically, you get a map of the Stone Structure that not only has the Stone Structure following
the 1000 foot contour even more closely, but also has the lower contours consistent with the topo map:
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Therefore, I think that the published illustration of the Stone Structure was inadvertently inverted both horizontally and
vertically in the process of printing (a fairly common mistake in printing).

The Ladds Mountain Stone Structure is similar to another Stone Structure that is located on Fort Mountain., which
drains into Holly Creek, which in turn drains into the Conasauga River, which merges with the Coosawattee River to
form the Oosatanaula River, which merges with the Etowah River to form the Coosa River. According to an About
North Georgia web page: "... a ... stone wall ...

.... at the top of ... Fort Mountain ...

... Locations of similar walls [include]

Stone Mountain, Dekalb Co.
Alec Mountain, Habersham Co.

http://www.ngeorgia.com/parks/fort.html
http://www.ngeorgia.com/parks/fort.html
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Sand Mountain, Catoosa Co.
Ladd Mountain, Bartow Co.
Rocky Face, Whitfield Co.
Pigeon Mountain, Dade County
Lookout Mountain, Tennessee
deSoto Falls, Alabama

...[The Fort Mountain Stone Structure]... runs 855 feet and varies in height from two to six feet. When built, it was
probably significantly taller. ... Who built it? When was it built? ... Local Indian culture speaks of a race of "moon-
eyed" people. ... Another myth revolves around the Welsh prince Madoc. ...".

According to an Y Tylwyth Teg web page:

"... Fort Mountain derives its name from an ancient rock wall which protects  the highest point of the
mountain. ... The Cherokee's called the wall-builders "moon-eyed people," because they could see better at
night than by day. These moon-eyed people were said to have fair skin, blonde hair and blue eyes. ...
Currently, most scholars believe that the wall originated about 1100A.D. ... the Welsh prince Madoc ...

[ In honor of the Welsh, I like a modification

of the Union Jack that includes the Red Dragon of Wales, along with the St. George Cross (horizontal-
vertical red) of England, the St. Andrew Cross (diagonal white with blue background) of Scotland, and the

St. Patrick Cross (diagonal red) of Ireland. ]

... is said to have arrived in Mobile Bay around 1170 and moved north from there. The mysterious wall
is said to have been built by Welsh Explorers ... Several petroglyphs support the existence of this legend.
 Following is a paper which could very well explain and clarify the story. A CONSIDERATION: WAS
AMERICA DISCOVERED IN 1170 by PRINCE MADOC AB OWAIN GWYNEDD OF WALES? By:
Jayne Wanner ... In 1170 A.D., a certain Welsh prince, Madoc ab Owain Gwynedd, ... took his ships and
headed west, seeking a better place. He returned to Wales ...[and]... convinced more than a few of his
fellow countrymen ... to return to this wondrous new land ... what is now Mobile Bay, Alabama. ... The
choice of Mobile Bay as Madoc's landfall and the starting point for his colonists is grounded in two main
areas.

One is the logical assumption that the ocean currents would have carried him into the Gulf of Mexico.
Once there and seeking a landing site, he would have been attracted to the perfect harbor offered in
Mobile Bay ...

... The second ... reason, is a series of pre-Columbian forts built up the Alabama River, and the tradition
handed down by the Cherokee Indians of the "White People" who built them.

Testimony includes a letter dated 1810 from Governor John Seiver of Tennessee in response to an inquiry
by Major Amos Stoddard. The letter, a copy of which is on file at the Georgia Historical Commission,
recounts a 1782 conversation Sevier had with then 90-year-old Oconosoto, a Cherokee, who had been the

http://www.tylwythteg.com/fortmount/Ftmount.html
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ruling chief of the Cherokee Nation for nearly sixty years. Seiver had asked the Chief about the people
who had left the "fortifications" in his country. The chief told him ... that he "... had heard his grandfather
and father say they were a people called Welsh, and that they had crossed the Great Water and landed first
near the mouth of the Alabama River near Mobile. ..."... He called their leader "Modok." ...

[ Questions in my mind are:

Is it likely that in 1782 Oconosoto or his father or grandfather would have known of a conflict occurring around
1170 or the 1200s, especially since the Cherokee only entered East Tennessee and North Georgia around 1675 or
later?
Could the Alabama/Coosa River colonization effort of Tristan de Luna around 1560 have been the basis for
Oconosoto's recollection?

On the other hand:

Could the story of Oconosoto have been preserved for hundreds of years across the Coosa-Cherokee cultural
boundary due to its association with the stone structures that were physically preserved during all that time?
Could the Iron found in some Mounds have been due to Iron Technology brought in by the Welsh? ]

... Three major forts, completely unlike any known Indian structure, were constructed along the route
settlers arriving at Mobile Bay would have taken up the Alabama and Coosa rivers to the Chattanooga
area. Archaeologists have testified that the forts are of pre-Columbian origin, and most agree they date several
hundred years before 1492. All are believed to have been built by the same group of people within the period of
a single generation, and all bear striking similarities to the ancient fortifications of Wales. The first fort, erected
on top of Lookout Mountain, near DeSoto Falls, Alabama, was found to be nearly identical in setting, layout,
and method of construction, to Dolwyddelan Castle in Gwynedd, the birthplace of Madoc. ... The settlers would
have traveled up the Alabama River and secured themselves at the Lookout Mountain site, which took months,
maybe even years to complete. It is presumed the hostility of the Indians forced them to move on up the Coosa
River, where[, along the Etowah River was the Ladds Mountain Stone Structure, along the
Oostanaula/Conasauga River was Rocky Face Mountain, and, along the Oostanaula/Conasauga/Holly Creek,
was] ... Fort Mountain, Georgia. Situated atop a 3,000 foot mountain, this structure had a main defensive wall
855 feet long, and appears to be more hastily constructed than the previous fort. Having retreated from Fort
Mountain, the settlers then built a series of minor fortifications in the Chatanooga area, before moving north to
the forks of the Duck River (near what is now Manchester, Tennessee), and their final fortress, Old Stone
Fort. Formed by high bluffs and twenty-foot walls of stone, Old Stone Fort's fifty acres was also protected by a
moat twelve hundred feet long. ... The trail of the settlers becomes more speculative with the desertion of Old
Stone Fort. Chief Oconostota, in relating his tribal history, tells of the war that had existed for years between the
White people who had built the forts and the Cherokee. Eventually a treaty was reached in which the Whites
agreed to leave the area and never return. According to Oconostota, the Whites followed the Tennessee River
down to the Ohio, up the Ohio to the Missouri, then up the Missouri ". . .for a great distance. . .but they are
no more White people; they are now all become Indians...." ... by the early eighteenth century very few traces of
their Welsh ancestry remained. Although several tribes have been considered as possible descendants of the
Welsh settlers, the most likely is the Mandan tribe, who once inhabited villages along tributaries of the
Missouri River. These Mandan villages were visited in 1738 by a French explorer, The Sieur de la Verendrye,
and he kept a detailed journal describing the people and their villages. At the time of Verendrye's visit, the tribe
numbered about 15,000 and occupied eight permanent villages. The Mandan chief told him that the tribe's
ancestors had formerly lived much farther south but had been driven north and west by their enemies. Verendrye
described the Mandans as "white men with forts, towns and permanent villages laid out in streets and squares."
... Like so many other Indian tribes, they did not survive the smallpox epidemic introduced to them by
traders in 1837. Now considered extinct, the Mandans do however, lay claim to the distinction of being the
only Indian tribe never to have been at war with the United States. ...".

According to a Madoc web page: "... When asked "If MADOC had gone to America, what type of ship would have
been used?". Professor Gwyn Alf Williams replied "A Viking ship with a shed on it". ...

http://www.manchestertn.org/Attractions/stone.htm
http://www.madoc1170.com/madoc.htm
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... The Vikings had been the dominant seafaring nation along the western seaboard of Europe for several hundred
years. ...". According to another Madoc web page: "...

... In 1580, Dr John Dee, a Londoner of Welsh descent, in his "Title Royal", a document presented to Queen
Elizabeth 1st (an English Queen of Welsh Lineage), mentioned 'The Lord Madoc, sonne of Owen Gwynedd,
Prince of Northwales, led a Colonie and inhabited in Terra Florida or thereabouts.' ...
... Hakluyt, a writer of daring deeds and exploration, wrote in 1582 a report on the voyages of Madoc. This was
based on information he had received from a Welsh bard, one Gutton Owen, who had come across it in the
chronicles of both Conway Abbey and Strata Florida Abbey, where all important events in Welsh life were
recorded. Owen, at the time, was on a commission from Henry VII, who was the first Welsh King of England, to
trace Henry's royal lineage. ...
... A document in support of a proposal to solve the problem of English Catholics by 'evacuating' them across the
Atlantic, prepared by Sir George Peckham and addressed to Queen Elizabeth, carried a preface dated 12
November, 1583, which stated: - ' ... Madock ap Owen Gwyneth, departing from the coast of England, about the
yeere of our Lord God 1170 arrived and there planted himselfe, and his Colonies, and afterward appeareth in an
auncient Welch Chronicle ...' ...
... Maurice Griffith who was taken prisoner by the Shawnee Indians in 1764. The Indians eventually befriended
him and took him on a hunting expedition to seek the source of the Missouri. High in the mountains they came
across 'three white men in Indian dress' with whom they travelled for several days until they arrived at a village
where there were others of the same tribe, all having the same European complexion. A council of this white
Indian tribe decided to put the strangers to death and Griffith decided it was time to speak. He addressed them in
the Welsh language explaining that they had no hostile intentions but merely sought the source of the Missouri
and that they would return to their own lands satisfied with their discoveries. The Chief of the Tribe greeted
them in Welsh and they were thereafter treated as guests, staying with the nation some eight months. Griffiths
eventually returned to Virginia but his story aroused little interest. The historian John Williams published an
account of the legend in London in 1791 with further observations the following year. This inspired many
impoverished radicals back in Wales to leave for the New World in an attempt to create a new 'Gwalia' (Wales)
on the other side of the Atlantic. ...
... In October 1792, a French fur trader, Jacques d'Eglise, who had set off up the Missouri in August 1790,
arrived back in St Louis. He had travelled over 800 leagues from St Louis up the river and had found a mighty
and wealthy tribe of Indians, the Mandans. There had been earlier rumours of this remarkable tribe, but no one
had ever reached them from St Louis. He said that they were 5,000 strong, living in eight, great fortified villages;
they had the finest furs; they lived in sight of a volcano and alongside the Missouri, which at that point flowed
from the west or north-west and could take the largest boats. d'Eglise reported that their fortified villages were
like cities compared with other native settlements, they were much more civilised than other Indians and the
final marvel, these Mandans 'are white like Europeans'. ...
... George Catlin, a Pennsylvania lawyer turned artist/historian, spent six years travelling extensively amongst the
native peoples of North America. He wintered with the Mandans in 1832. He was most taken by 'so many
peculiarities in looks and customs.' He ascertained that one in ten or twelve of the whole tribe had light hair and
that it was a hereditary characteristic, which ran in families. He produced numerous paintings of the tribe 

http://www.madoc1170.com/madoc.htm
http://www.madoc1170.com/evidence.htm
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 and wrote prolifically about them. He compared their canoes to Welsh
coracles ...

... [There is a]... Stone  Marking
Madoc's sailing from Aber-Kerrig Gwynan (Rhôs-on-Sea) Gwynedd N Wales ...".  

According to a Bibliomania web page: "... Wales is also called Gallia, Galis, and Gaul, especially in mediæval
romance: hence, Amadis of Gaul is not Amadis of France, but Amadis of Wales ..".

According to a Data Wales web page: "... The Celts of Gaul (roughly modern day France) settled in Britain in the
centuries after 600 BC. By the time that Gaul and Britain were brought into the Roman Empire (most of Britain was
conquered by 85 AD) these lands shared a language which linguists call Gallo-Brittonic. This was an Indo-European
language, just one of nine different branches. From Gallo Brittonic descended Welsh, Cornish and Breton, the so-
called P Celtic languages. (The Indo-European kw sound had developed into p). The Celtic spoken in Ireland and the
Isle of Man became known as Q Celtic (the kw sound had been retained and was written first as q and later as c). The
Brittonic language survived Roman rule in Britain but the Anglo Saxon invasions which followed the departure of the
Roman garrisons around 400 AD led to the language being largely supplanted by Old English. Wales is the only part of
Britain where a version of the old Brittonic language has survived. The language developed over the ages becoming
Welsh in the period between 400 and 700 AD. ...".

Acccording to a Pagan Religion of the Anglo-Saxons web page: "... Of the gods of the early English we only know of
three: Tir, Woden and Thunor (the Tyr, Odin and Thor of Viking mythology ... Thunor was also popular amongst
warriors, and of all the English gods was the closest to his Scandinavian counterpart. Although his symbol of the
hammer was used in England, his commonest symbol was the fylfot [an Old English word] cross (the swastika of
modern times), which seems to have also symbolised both the sun and a shield. ...".

 

 

On the Ladds Mountain Stone Structure, there are 6 Openings around the Stone Structure and 3 Prongs at the
SouthEast Opening.

What would you see if you stood at the summit and looked over each of the 3 Prongs?

You see along the 3 yellow lines shown on the topo map:

http://www.bibliomania.com/2/3/174/1117/14704/3.html
http://www.data-wales.co.uk/celt5.htm
http://www.angelcynn.org.uk/society_religion.html
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The Southern SouthEasterly yellow line is about 28 degrees South of East, which is where you would see the
Winter Solstice Sun and Summer Solstice Full Moon, and it goes by the Pumpkinvine Pivot Point of the
Cartersville Fault.
The Central SouthEasterly yellow line is about 23 degrees South of East, and goes over a rock structure
described by Whittlesey (quoted by Wauchope) as "... an artificial pile of small stones, which was once about 18
feet in height. ... It must have been a regular cone ... about 160 feet in circumference ...". Wauchope says "... The
hill on which it is located adjoins a larger hill or "mountain" to the northwest. ...". It seems likely to me that the
rock structure corresponds to the 1020 foot contour of the topo map, through which the Central yellow line runs,
continuing SouthEasterly going through Allatoona Pass and then continuing to the South of Clark Creek;
The Northern SouthEasterly yellow line is about 18 degrees South of East, and goes to the North of the
SouthEastern 1020 foot lower peak of Ladds Mountain and then goes by the Southern edge of Signal Mountain.

 

What would you see if you stood at the summit and looked through each of the 6 Openings?

The Northerly yellow line is North, and goes by the Northern 1020 foot lower peak of Ladds Mountain;
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The NorthEasterly black line is about 55 degrees North of East, and goes by the Cartersville Fault to the West of
Wildcat Ridge, Sharptop Mountain, Red Mountain, and Little Pine Log Mountain;
The NorthEasterly cyan line is about 21 degrees North of East, and goes by the Northern edge of Pine Mountain;
The 3 SouthEasterly yellow lines over the 3 Prongs go near the SouthEastern 1020 foot lower peak of Ladds
Mountain, with

the Northern of the 3 SouthEasterly yellow lines going by the Southern edge of Signal Mountain;
the Central of the 3 SouthEasterly yellow lines going through Allatoona Pass and then to the South of
Clark Creek;
the Southern of the 3 SouthEasterly yellow lines going by the Pumplinvine Pivot Point of the Cartersville
Fault;

The blue line is about 45 degrees South of East, and looks toward the Etowah Mounds;
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The Westerly yellow line is West, and goes by Sproull Mountain and Hodge Mountain;
The SouthWesterly cyan line is about 42 degrees South of West, and goes by a SouthWesterly course of the
Etowah River and the Hills Creek gap that follows the Cartersville Fault:

David Archer, who provided me with copies of parts of the Memoirs of Wauchope, told me that the stone structure
around the 1057 foot summit was destroyed many years ago when the stone was used to make gravel for roads, and the
rock structure at the 1020 foot contour of the hill to the SouthEast of the summit contained a grave, with copper
breastplate, ceremonial stone ax, and other artifacts.

 

If the lines-of-sight from the Ladds Mountain Stone Structure are extended further
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(map based on maps from fermi.jhuapl.edu/states/)

the North line passes somewhat west of the Cartersville Fault segment containing Fort Mountain, Georgia.
the Northern NorthEast line passes over Big Bald Mountain, Southerly of Blue Ridge, Georgia, and Northerly of
the old volcanic active region near Tate, Georgia, and Amilcalola Mountain, Georgia, which contains Amicalola
Falls and the headwaters of the Etowah River;
the Southern NorthEast line passes over Paris Mountain, South Carolina;
the Northern SouthEast line passes near Stone Mountain, the top of which also had an old Stone Structure;
the SouthWest line passes near Mount Cheaha, Alabama, which has the tower for TV Channel 7, WCIQ, which
broadcast Sunrise Semester physics lectures by Harvey White that I watched while I was in high school.

 

If the lines-of-sight from the Ladds Mountain Stone Structure are extended still further

http://fermi.jhuapl.edu/states/
http://www.aptv.org/InsideAPT/WCIQ7.html
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(map based on maps from fermi.jhuapl.edu/states/)

the Northern NorthEast line passes near Clingman's Dome, the highest point in Tennessee;
the Southern NorthEast line passes near King's Mountain near the border between the South and the North
Carolinas.

 

If the Western and SouthWestern lines-of-sight from the Ladds Mountain Stone Structure are extended still
further

the West line passes
over the Missippi Embayment and the intersection of its Western Boundary with the Northern Front of the
buried Ouchita Tectonic Belt, and
along the Northern edge of the Ouachita Mountains;

http://fermi.jhuapl.edu/states/
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the SouthWest line passes
over the intersection of the Gilbertown Fault Zone of the buried Ouchita Tectonic Belt and the extended
Cartersville Fault of the Appalachian Tectonic Belt, Southerly of the intersection of the Northern Front of
the buried Ouchita Tectonic Belt and the buried Appalachian Front near Meridian, Mississippi.

 

From a global point of view

 (map based on a Replogle globe)

the lines-of-sight from the Ladds Mountain Stone Structure can be thought of as lying in a plane tangent to the surface
of the Earth at the top of Ladds Mountain, and passing directly over points on Earth that are on great circles lying in
planes perpendicular to the tangent plane and containing the lines-of-sight:

the North line passes
between the 425 million year old Jeptha Knob impact crater in Kentucky and the over-320 million year
old Serpent Mound impact crater in Ohio,
then over the top of the Michigan Basin, whose outer boundary includes the Niagara Escarpment and
which according to Frank Kinsman may be a very large impact structure, and
then passes over Hudson's Bay and the North Pole;

the Northern NorthEast line passes
over the St. Lawrence Seaway and
then passes over the Shetland Islands north of Scotland, and
looking back toward Earth from far away Eurasia and Africa would be seen;

the Southern NorthEast line passes over the Strait of Gibraltar between the Atlantic Ocean and the Mediterranean
Sea;
the Northern SouthEast line passes

nearly over Recife, Brasil, and
then nearly over Cape Town, South Africa;

the Southern SouthEast line passes
nearly over Rio de Janeiro, Brasil, and
looking back toward Earth from far away South America and Antarctica would be seen;

http://nimbus.pa.uky.edu/Ast191/jeptha.htm
http://www.uky.edu/KGS/education/meteorites.html
http://www.derbytown.net/serpent.htm
http://gdcinfo.agg.emr.ca/crater/paper/cratering_e.html
http://gdcinfo.agg.emr.ca/crater/north_america_craters.html
http://www.geo.msu.edu/geo333/MIbasin.html
http://tapestry.wr.usgs.gov/09michigan.html
http://www.science.uwaterloo.ca/earth/waton/niagara.html
http://scorpio.tn.cornell.edu/ACM/web_abs.html
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the SouthWest line passes
nearly over Invercargill, South Island, New Zealand, and
looking back toward Earth from far away the Pacific Ocean would be seen;

the West line passes
over the Pacific Ocean South of Hawaii and
then over the Great Barrier Reef, Australia.

The global point of view leads to considering what astronomical objects can be seen from the top of Ladds Mountain
along each line-of-sight. The latitude of Ladds Mountain is about 34 degrees 10 minutes North, and:

the North line is 90 degrees North of East;
the Northern NorthEast line is about 55 degreesNorth of East;
the Southern NorthEast line is about 21 degrees North of Eas;
the Northern SouthEast line is about 28 degrees South of East, roughly where the Winter Solstice Sun and
Summer Solstice Full Moon rise;
the Southern SouthEast line is about 45 degrees South of East;
the SouthWest line is about 42 degrees South of West;
the West line is about due West.

 

Since, from the Etowah Mounds, Ladds Mountain is 90 degrees West of Pine Mountain, and Pine Mountain is about
due NorthEast (45 degrees North of East) from the Etowah Mounds:

Ladds Mountain is about due NorthWest (45 degrees North of West) from the Etowah Mounds; and
Things that are seen from the Etowah Mounds to rise over Pine Mountain are seen from the Etowah Mounds to
set behind Ladds Mountain.

 

Pine Mountain

is on the Cartersville Fault, just North of the Etowah River at Allatoona Dam. According to A Preliminary Report on a
part of the Iron Ores of Georgia - Polk, Bartow, and Floyd Counties, by S. W. McCallie, Geological Survey of
Georgia Bulletin No. 10-A (1900):

"... The Hurricane Hollow Ore-Banks ... owned by the Etowah Company, is located on the foot-hills of
Pine Mountain ... The most extensive workings ... was done before the Civil War ... to obtain ore for the
Cooper Furnace ... on the Etowah River ... the Big ore-bank is ... on lot 465, near the end of a steep ridge,
which extends down from Pine Mountain. ... Stalactitic ore

[Stalactitic Ore is formed by mineralized solutions dripping from the ceilings of Caves.]

also frequently occurs; but it is limited in quantity. ... Immediately below the excavations on the hillside,
are two old tunnels ... manganese ... is often found in this vicinity, associated with the iron deposits. The
brown ore at the Big ore-bank frequently has a reddish color, and seems to be partly altered to hematite ...
On the eastern side of the ridge ... are numerous other excavations ... cut after cut and tunnel after tunnel
...".

The Caves in which the Stalactitic Ore was formed may be analogous to Caves which:

underlay the Great Pyramid of Giza;
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underlay many Maya Temple Pyramids, in which caves Maya Shaman mathematicians, astronomers and healers
"...communicated with gods and ancestors ... gazed into crystals - a gift of the Earth found in caves - to peer into
the future or to diagnose sickness ...[and also] ... to draw illnesses and curses out of those struck ill...."; and
with mirrors, were used by Daoist Immortal creatures of light to show wise humans their secrets.

Here is a topographic view (of Pine Mountain looking toward the SouthWest (the direction of the Etowah Mounds)
from the NorthEast:

According to an 18 October 2002 article by Lisa R. Schoolcraft in the Atlanta Business Chronicle: "... The Hinds
family in Maine, which owned the land, commonly called the Etowah Mining and Manufacturing Co. property, plans
to donate nearby 230 acres to the city of Cartersville for use as a nature park with trails, said Tony Smith, an
attorney representing most of the sellers. The park will include Pine Mountain, he said. "The property was originally
assembled in the 1830s for mining," Smith said. "It was the iron works that Sherman destroyed on the way to Atlanta.
Mining dwindled away in the 1960s and we've just had the property. ...". I also donated my relatively small interest in the Pine
Mountain property. Of the 6 individuals and 4 trusts making up the Hinds ownership in the Pine Montain property, all arranged to participate in the
donation except for one individual and her trust, but those interests were even smaller than mine. It is ironic that a Hinds family ancestor
fought in the Union army, was captured, and died in the horrible conditions of the Andersonville POW camp in
southwest Georgia. Thus Pine Mountain, on which Mark Anthony Cooper flew the first disunion flag of the Southern
Confederacy, was donated as a public park by a Union family.

Here is a view of Pine Mountain from the top of Mound A, the largest Etowah Mound:

http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://www.abcnews.com/sections/science/DailyNews/maya0217.html
http://atlanta.bizjournals.com/atlanta/stories/2002/10/21/story6.html
file:///Phi2Pi/Users/tony/Documents/000111234/TShome.html
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Here is a closer view from the top of Mound A:

Here is a wider view from the top of Mound A:

Here are some lines-of-sight from Mounds A(4), B(5) and C(6) to Pine Mountain and Ladds Mountain.

The three red lines-of-sight, running 45 degrees North of East parallel to the Pumpkinvine Creek segment of the
Carteresville Fault, go from Mounds A, B, and C over the smaller Mounds F, D, and E, respectively, to Pine
Mountain.
The Mound C red line-of-sight begins where Mound C was originally located, behind the present location of



Etowah Mounds

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/EtowahMounds.html[4/16/18, 1:42:35 AM]

Mound C. Mound C was relocated when it was excavated.
The blue line-of-sight, running 45 degrees North of West perpendicular to the red lines-of-sight, goes from
Mound B over small Mound G to Ladds Mountain.
Viewed from Mound C, Pine Mountain is in the notch between Mound A and Mound B.

 

Is there any significant astronomical alignment of Pine Mountain with respect to the Etowah
Mounds?

The Etowah Mounds are about 34 degrees North latitude.

Pine Mountain is about due NorthEast (45 degrees North of East) from the Etowah Mounds, and so is substantially
North of the Summer Solstice Sun and Winter Solstice Full Moon (about 27 degrees North of East), which, as seen
from the Etowah Mounds, rise over Allatoona Dam on the Etowah River.

Three interesting things now rise over Pine Mountain as seen from the Etowah Mounds:

the Andromeda Nebula M31 is over Pine Mountain as it rises to about 8 degrees above the horizon

Vega is over Pine Mountain as it rises to about 4 degrees above the horizon

the Hercules Globular Cluster M13 is over Pine Mountain as it rises to about 1 degree above the horizon

 

Since, from the Etowah Mounds, Ladds Mountain is 90 degrees West of Pine Mountain, and Pine Mountain is about
due NorthEast (45 degrees North of East) from the Etowah Mounds:

Ladds Mountain is about due NorthWest (45 degrees North of West) from the Etowah Mounds; and
Things that are seen from the Etowah Mounds to rise over Pine Mountain are seen from the Etowah Mounds to
set behind Ladds Mountain.

References:

Exploration of the Etowah Site in Georgia, ed. by Warren King Moorehead, University Press of Florida 2000.

The Mound Builders, by Robert Silverberg, Ohio University Press 1970.

The Southeastern Indians, by Charles Hudson, University of Tennessee Press 1976.

Lost Civilizations: Mound Builders and Cliff Dwellers, Time-Life Books 1992.

Sun Circles and Human Hands, edited by Emma Lila Funderburk and Mary Douglass Funderburk Foreman, American



Etowah Mounds

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/EtowahMounds.html[4/16/18, 1:42:35 AM]

Bicentennial Museum, Fairhope, Alabama, 1957.

Memoirs of Wauchope (quoting Whittlesey (1883), published in the Archaeological Survey of Northern Georgia.
David Archer gave me copies of parts of these Memoirs, and told me that Wauchope wrote the Memoirs during the
Depression 1930s as part of a WPA project, and that the Memoirs were published in the 1960s.

Etowah Mounds

Cahokia website

Maps from fermi.jhuapl.edu/states/ website.

Map at top of page, and 3D Relief Topo map of Pine Mountain, from DeLorme Topo USA on DVD-ROM (3D
Vertical Exaggeration 2x).

USGS Maps, including: Cartersville Quadrangle (1:24,000); Greater Atl;anta Region (1:100,000); (1974); Rome,
Atlanta, Athens, and Greenville (1:250,000).

Tectonic Map of the United States (exclusive of Alaska and Hawaii), by the United States Geological Survey and the
American Association of Petroleum Geologists (1962).

Here are more references, including some references about maps.

 

Tony Smith's Home Page

......

 

Is there Archaeological Evidence of the importance of Pine Mountain?

According to Archaeological Survey of Northern Georgia with a Test of Some Cultural Hypotheses, Memoirs of the
Society for American Archaeology, Number 21, Salt Lake City 1966, by Robert Wauchope:

"... the Cartersville area, we shall assign site designations to some remains recorded by Cyrus Thomas in the Twelfth
Bureau of American Ethnology Annual Report. ...

Fig. 172. Bartow and Cobb County sites: Rowland Mounds (Br-44) ... Sams Farm (Br-45) (sic), McCaskey Creek (Br-
20) ...[red line indicates Hurricane Hollow Creek]...

 

...

Br-44 (Rowland Mounds)

http://ngeorgia.com/parks/etowah.shtml
http://medicine.wustl.edu/~mckinney/cahokia/cahokia.html
http://fermi.jhuapl.edu/states/
file:///Phi2Pi/Users/tony/Documents/000111234/TShome.html
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South bank of Etowah River about 3 miles southeast of Cartersville, says Thomas (1894: 313).

The group consists of three mounds and a cemetery; the largest is somewhat irregular in form, the longer
diameter 150 feet, the shorter 140, the whole height 20 feet, but the height of the artificial portion, 15 feet,
rounded on the top. One-half of this was dug away, but finding neither specimens nor skeletons, no further
investigations were made.

The excavations, as reported by Thomas, revealed eight strata: soil 6 in., yellow clay mixed with samd 3 ft. 6 in., sand
and ashes 1 ft., sand 2 ft., ashes 1 ft., yellow clay 3 ft., sand and ashes 1 ft., uniform level of red clay 3 ft., naatural
elevation 5 ft. high.

From the above data, it appears that the Indians at the Rowland site built a clay platform 3 feet high and occupied it
until sand and ashes acccumulated to a depth of 1 foot; then they enlarged the platform another 3 feet and another foot
of ashes and debris accumulated. This process was repeated until there were three and possibly four superimposed
structures, each capped with an accumulation of ashes. Perhaps the superstructures burned down in each case. The 2-
foot deposit of sand near the center of the mound may represent a river overflow.

Thomas writes of the cemetery east of the mound near the riverbank:

At one point were three skeletons lying extended side by side on their backs, heads cast. They lay at a
depth of 2 1/2 feet under the surface, and rested on a single layer of water-worn bowlders which formed
the bottom of the grave. The stones had the appearance of hving been heated and then dipped into cold
water. At the head of the grave ws a medium-sized bowl. Resting on the faces was an iron boring
implement and hammer; around the neck of the middle skeleton were the remains of a strand of small
shell beads. Between the skeletons were found a broken soapstone pipe, a piece of mica, and fragments of
pottery.

At another point was a single skeleton, doubled up and resting on the left side. This was 2 feet below the
surface, resting on a layer of stone similar to those in the other grave.

Br-46 (sic) (Sams Farm)

Cyrus Thomas (loc. cit.) describes three other mounds, "not far distant, on the farm of Mr. Lewis Sams."

No. 1, circular in form and round on top, circumference of base 152 feet, and height 5 feet, was found to
be simply a mass of yellow sand with shells mixed through it. Part of a human upper jaw was found, but
ghis was probably accidentally put in while building, as there were no indications of burial. At the bottom
in the center was a bed of charcoal 6 inches deep and 2feet in diameter.

No. 2, circular and flat on top, circumference of the base, 142 feet; diameter of the top, 12 feet; height, 3
feet. Built entirely of sand, without stratification, but with shells intermixed, no ashes, coals, relics, or
remains in it.

No. 3, circular, and round on top; circumference of base, 111 feet, height, 3 feet; composed entirely of
sand.

Br-20 (McKaskey Creek)

Series of lithic stations and possibly a village site along a half-mile stretch of the north (right) bank of the Etowah
River, less than half a mile upriver from the mouth of McKaskey Creed ((Fig. 172). The main occupation seems to
have been preceramic. ...".

In the images below, from Google Earth, Cartersville Mineral District Map by Kessler, a topo map, and Google Earth,
red indicates Hurricane Hollow Creek:
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Here is a more complete image of Robert Wauchope's Fig. 172:
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Tony Smith's Home Page

Sefirot and Torah:
 

The Sefirot is a pattern of 10 vertices linked by 22 lines.

This diagram of the Sefirot (and the English words for each vertex) come from a figure on page 193 of the book The
Jew in the Lotus, by Rodger Kamenetz (HarperCollins 1994). I added the 3 colors for the lines. There exist other,
slightly different, arrangements of the 22 lines, such as those shown on the web pages of Michael Graffam.

The Sefirot has some structure that is similar to the structure of Singularities.

The 22 lines can be put in correspondence with the 22 letters of the Hebrew alphabet.

http://csbh.mhv.net/~mgraffam/welcome.html
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The Hebrew alphabet has 22 letters 
(compare the 0 plus 21 Major Arcana of the Tarot); 
3 are Elementary (compare quaternion imaginaries)(green Sefirot lines); 
7 are Double (compare octonion imaginaries)(red Sefirot lines); and 
the remaining 12 are Simple (compare the 12 Branches)(cyan Sefirot lines); 
as shown in this table that lists a correspondence 
with ASCII characters that can be used in an internet 
version of the Torah: 

  Elementary       Double           Simple            Final        

ALEF        A                                                    
                 BET         B                                   
                 GIMEL       G                                   
                 DALET       D                                   
                                  HEY         H                  
                                  VAV         V                  
                                  ZAYIN       Z                  
                                  HET         X                  
                                  TET         +                  
                                  YUD         Y                  
                 KAF         K                                   
                                  LAMED       L                  
MEM         M                                                    
                                  NUN         N                  
                                  SAMEH       $                  
                                  AYIN        O                  
                 PEH         P                                   
                                  TZADE       C                  
                                  QOF         Q                  
                 RESH        R                                   
SHIN/SIN    S                                                    
                 TAV         T                                   
                                                    KAF SOFIT   k
                                                    MEM SOFIT   m
                                                    NUN SOFIT   n
                                                    PEH SOFIT   p
                                                    TZADE SOFIT c

 
The 12 Simple letters correspond to the 12 vertices 
(both concave and convex) of the Mogan David: 

/\
____/__\____
\  /    \  /
\/      \/
/\      /\

/__\____/__\
\  /
\/

 
In addition to the 22 Hebrew letters, 
there are 5 Finals that also appear in the Torah sequence.  
Stan Tenen is studying relationships between 
the 22 Hebrew letters and the 5 Final, 
and has shown how the 27 letters correspond to a Magic Cube. 
 
The Sefirot has 3+7 =  10 vertices (compare the 10 Stems). 
 
It is basically 3 columns:  
 
                   x       
                         
          x                 x
                         
          x                 x
                   x       
          x                 x
                   x       
 
                   x       
 
 3 vertices - 4 vertices - 3 vertices 
 
The pattern of 10 vertices could correspond to 
the 10-dimensional Poincare group or 
the 10-dimensional compact Spin(5) deSitter group, 
by letting 
the left column represent Spin(3) rotations, 
the right column represent Spin(3) Lorentz boosts, 
and 
the central column represent 4-dimensional spacetime.  
 

http://www.meru.org/
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The central column has a 1+3 structure like spacetime, 
with the top vertex representing time.    
 
Consider the 8 vertices:  
 
                   x       
                         
          x                 x
                         
          x                 x
                   x      
          x                 x
                          
 
 
 
Now consider the octonions, with basis {1,i,j,k,E,I,J,K}.  
 
The 8-vertex set could represent the octonions:                           
 
                   1       
                         
          i                 I
                         
          j                 J
                   E      
          k                 K
 
 
 
 
This part of the Sefirot could represent the octonion 
vector representation space 
of the D4 Le algebra Spin(8) of the D4-D5-E6-E7 physics model.  
 
What about the other two vertices, F and G? 
 
                   1       
                         
          i                 I
                         
          j                 J
                   E       
          k                 K
                   F       
 
                   G       
 
If they are added to the octonionic 8 vertices, 
you get the 10-dimensional vector representation space 
of the D5 Lie algebra Spin(10) of the D4-D5-E6-E7 physics model.  
The D5 Lie algebra Spin(10) is 45-dimensional, 
representing all possible connecting lines 
between the 10 vertices of the Sefirot.  
 
The traditional Jewish Rabbinical Kabbala uses only 22 
of the 45 lines that connect Sefirot vertices.  
 
Those 22 lines, plus the 10 vertices, 
form a total of 32 things, 
called the 32 Paths of Wisdom.  
 
The 32 Paths of Wisdom correspond to 
the 32-dimensional full spinor representation of D5 = Spin(10). 
 
Adding the 45 dimensions of the adjoint representation of D5 
and the 32 dimensions of the full spinor representation of D5 
plus 1 more dimension (mathematically, a complex U(1)), 
gives 
the 45+32+1=78-dimensional Lie algebra E6 
of the D4-D5-E6-E7 physics model.  
 
 
Why does the Kabbala use only 22 lines ? 
 
There may be many reasons.  
One reason may be to show underlying Octonionic structure:  
 
2 lines connect i to j and j to k 
     orienting the associative triangle ijk;  
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6 lines connect ijk to E and E to IJK 
     defining the coassociative square EIJK 
     whereby E acts to mirror ijk and IJK; 
 
3 lines connect ijk to IJK 
     identifying the triangle subspace 
     of the EIJK coassociative square;  
 
2 lines connect I to J and J to K 
     orienting the triangle subspace 
     of the EIJK coassociative square; 
 
2 lines connect ij to JI 
     defining i and j as 
     the algebraically independent generators of the quaternions; 
 
3 lines connect 1 to iEI
     defining the associative triangle iEI; 
 
2 lines connect E to F and F to G 
     defining EFG as a mirror of IJK and of ijk; and 
 
2 lines connect k to F and F to K 
     orienting the triangle kFK related to 
     the associative triangle kEK.  
 
 
What about the 23 lines that are not shown on the Sefirot? 
They also indicate octonionic structure: 
Since i and 1 form the complex numbers, 
      there is a line from i to 1 
      but the 2 lines from j or k to 1 are omitted; 
Since I mirrors i, 
      the 2 lines from J or K to 1 are omitted;     
Since k is not algebraically independent, 
      the 1 line from k to i is omitted; 
Since K mirrors k, 
      the 1 line from K to I is omitted; 
Since k and IJ are in mirror image triangles, 
      the 2 lines from k to I and from k to J are omitted; 
Since K mirrors k, 
      the 2 lines from K to i and from K to j are omitted; 
Since G is not octonion, 
      and is algebraically dependent on E and F through EFG, 
      G is connected only to F 
      and the other 8 lines from G are omitted; and 
Since F, also not octonion, is the middle element of EFG, 
      and E mirrors i and F mirrors j, 
      the 1 line from F to 1 is omitted, 
      but is implicitly defined through E.   
Since F is algebraically independent of E within EFG, 
      the mirror property of F is shown by the kFK lines 
      from F to k and from F to K.   
      The 4 lines of the iFI and jFJ are omitted, 
      but are implicitly defined through E.  
 
The 5 implicit lines from F correspond to the 5 Finals.  
Added to the 22 explicit Hebrew letter lines, 
the full 27-letter alphabet of the Torah sequence is formed.  
 
 
 
Since EFG is a mirror of IJK and of ijk, 
and 
since ijk, the imaginary quaternions, form a 3-sphere S3, 
and 
since 1 represents a point, 
a nice representation of the Sefirot 
is by a point and three 3-spheres: 
 
                    1       
                         
                           
                         
         S3                 S3
                          
                           
                   S3       
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What if you expand the quaternionic 3-spheres S3 
to octonionic 7-spheres S7 ?  
 
Then you get the configuration:  
 
 
                    1       
                         
                           
                         
         S7                 S7
                          
                           
                   S7       
 
 
with 1 + 3x7 = 22 vertices, 
corresponding to the 22 lines of the Sefirot, 
and to the 22 letters of the Hebrew alphabet, 
and to the 21 Major Arcana plus 0 of the Tarot, 
and to the 21-dimensional Lie algebra Spin(7) plus U(1).  
 
If you cannected all 22 vertices to each other, 
you would have 22x21/2 = 231 lines, 
corresponding to pairs of the 22 Hebrew letters.  
 
 
Stan Tenen is studying relationships between 
the 22 Hebrew letters and the 5 Finals.  
 
 
If you add the 5 final letters to the configuration, 
one to each of the three 7-spheres 
to make three octonions, OX, OY, and OZ, 
and 
the other two to the 1 
to make three real numbers a, b, and c, 
you get the configuration: 
 
 
                  a,b,c       
                         
                           
                         
         OX                 OY
                          
                           
                   OZ       
 
 
that has 3 + 3x8 = 27 vertices.  
 
 
To see more about this algebraically, 
represent the 5 Final letters by bars and dots,    
two letters being  
represented by solid and broken bars:   ___             _ _  
and 
three letters being 
represented by 3 sets of dots:              .  ..   ... 
 
If the 22 Hebrew letters are broken into 3 groups 
of 8, 6, and 8 letters, 
and if the two Final lines are added to make 5 groups 
of 1, 8, 6, 8, and 1 letters including 2 Finals, 
those 24 letters and Finals represent 
the 24 vertices of a 24-cell, 
or, 
equivalently, 3 octonions.    
 
If the three Final sets of dots are added, 
and are taken to represent 3 real numbers, 
then 
the resulting 27-letter Hebrew alphabet represent 
the 3x3 Hermitian Octonion Matrices 
 
          a    OX    OZ    
 
         OX*    b    OY    
 
         OZ*   OY*    c    

http://www.meru.org/
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(where * denoted octonion conjugation) 
of the exceptional Jordan algebra J3(O), 
and 
correspond to the 27 lines on a cubic surface, 
whose symmetry is 
that of the Weyl group of the 78-dimensional E6 Lie algebra, 
corresponding to the 78 Tarot cards.    
 

 

Sefirot and Singularities

The Sefirot has some structure that is similar to the structure of Singularities:

 

Crown/Keter has 3 lines, and the unimodal singularities have have a 3-suffix series plus 14 (corresponding to the Lie
group G2) exceptional families.

Beauty/Tiferet has 8 lines, and the bimodal singularities have 8 infinite series plus 14 (corresponding to the Lie group
G2) exceptional families.

Yesod/Foundation has 3 lines (plus 1 other line to Malkhut/Kingdom), and there are 3 H singularities (H2, H3, H4)
plus the I2(k) singularities.

Malkhut/Kingdom has 3 lines, and the simple singularities are A, D, and E (if the E is the central line up to
Yesod/Foundation, it is a connection between E and H).

The 6 outer vertices, 2 sets of 3 (like ijk and IJK of the 1ijkEIJK octionions, are connected to each other by a network
of 7 lines (like the 7 imaginary octonions).

 

According to the book Singularities of Differentiable Maps, Volume I, by V. I. Arnold, S. M. Gusein-Zade, A. N.
Varchenko (Birkhauser 1985):

"... The quasihomogeneous unimodal singularities are obtained from automorphic functions connected with 14
distinguished triangles on the Lobachevskii plane and three distinguished triangles on the Euclidean plane in
precisely the same way as
simple singularities are connected with regular polyhedra ...
... The quasihomogeneous bimodal singularities are associated with the 6 quadrilaterals and the 14 triangles on
the Lobachevskii plane (in the latter case one must consider automorphic functions wiht automorphy factors
corresponding to 2-, 3-, or 5- sheeted coverings) ...".

 

 

What about Torah study by non-Jews?  

"... a non-Jew who studies the details of the seven Noahide laws, which are incumbent on him, deserves the honors
due a Kohen Gadol (Sanhedrin 59a). The study of the seven Noahide laws may lead him to study most of the precepts
of the Torah (Meiri to Sanhedrin 59a; see Responsa, Rama section 10). ...

http://www.botik.ru/~duzhin/v.i.arnold.html
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... Noahide Laws - the seven commandments given to Noah and his sons, which are binding upon all gentiles. These
laws include the obligation to have a body of civil law, and the prohibitions against idolatry, immorality, bloodshed,
blasphemy, stealing and robbing, and eating limbs from a live animal. ...". (From Talmud Bavli / Tractate Chagigah,
The Gemara, The ArtScroll Series / Schottenstein Edition, Mesorah Publications Ltd. (1999) 13a 3)

  

Tony Smith's Home Page

...

...

http://www.artscroll.com/
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According to an electricscotland web page: "... War between the States Conclusion of the War - Death of Lincoln

April 14, 1865 ... Good Friday, April 14, 1865, ... Shortly after 10:00 P.M., in the presidential box at Ford's Theater,
President Abraham Lincoln was shot by actor John Wilkes Booth. ... General Grant had turned down an invitation to
attend, pleading he had to visit his children. It was known there was "chilliness" between Mrs. Lincoln and Mrs. Grant.
At the theater ... a pistol shot was heard ... A bullet had gone through the back of the head and lodged near the right
eye.... Sec. of War Stanton took charge of the pursuit of Booth and his accomplices as the telegraph wires hummed the
awesome news to the nation. General Grant was at Baltimore when informed of the tragedy and he immediately
returned to Washington. ...

April 15, 1865 ... At 7:22 A.M., President Abraham Lincoln died. ... The Cabinet, except for the injured Seward,
formally requested Vice-President Andrew Johnson to assume the office of President. At 11:00 A.M. at the Kirkwood
Hotel, Chief Justice, Salmon Chase administered the oath in the presence of the Cabinet and congressman.

April 17, 1865 Generals William T. Sherman and Joseph E. Johnston met at the Bennett House near Durham N.C.
A short time before, Sherman had received news of the assassination of the President. Johnston told Sherman it was a
great calamity to the South. In their talks the two generals went further than just surrendering Johnstons army. They
discussed the terms of an armistice for all the remaining Confederate armies. Sherman later disclaimed going beyond
negotiations over Johnston's army but admitted: "it did seem to me that there was presented a chance for peace that
might deem valuable to the Government of the United States and was at least worth the few days that would be
consumed in reference." They agreed to meet the next day.

April 18, 1865 After more talk at Durham N.C., Sherman and Johnston signed "Memorandum or basis of
agreement." The highly controversial document call for an armistice by all armies in the field. Confederate forces were
to be disbanded and to deposit their arms in the state arsenals. Each man was to agree to cease from war and agree by
state and federal authority. The President of the United States was to recognize the existing state governments when
their officials took oaths to the United States. Reestablishment of Federal courts would take place. People were to be
guaranteed rights of person and property. The United states would not disturb the people of the South as long as they
lived in peace. And general amnesty for Confederates.

The generals recognized that they were not fully empowered to carry out such far-reaching measures and that the
necessary authority must be obtained. It was clear Sherman went far beyond Grant at Appomattox. He was actually
entering into reconstruction policy. He sent the terms to Grant and Halleck, asking approval by the President. Sherman
also offered to take charge of carrying out these terms. Later he was to deny any ursupation of power on his part and to
claim the agreement was according to Mr. Lincoln's wishes as Sherman knew them.

President Davis [of the Confederacy] and his disconsolate party slowly moved southward to Concord N.C. ...

April 24, 1865 General Grant reached Sherman's headquarters in Raleigh and brought with him the news that
President Johnson had disapproved Shermans agreement with Johnston. Sherman was ordered to give forty--eight
hours notice and then resume hostilities if there was no surrender. Sherman was incensed both by the disapproval and

http://www.electricscotland.com/history/america/civilwar/cw57.htm
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the large amount of material on the subject in the New York papers including the dispatch of March 3, 1865 from
Lincoln to Grant stating the generals should accept nothing but surrender and should not negotiate peace. Sherman said
he never received the message. The fiery general soon raged against Stanton and Halleck, claiming he had not gone
beyond Lincoln's wishes. While historians differ, it does seem that Sherman had gone beyond military obligations, and
that he did try to make a peace agreement.

Grant was now under orders to direct military movements and left Sherman to carry them out. General Johnston was
ordered to suspend the truce at once. President Davis approved Johnston's agreement with Sherman, not knowing it had
been rejected by the Union. ...

April 26, 1865 ... At the Bennett House near Durham, General William T Sherman met again with General Joseph
E Johnston in midafternoon. Final terms of capitulation for troops of Johnston's command were signed following the
formula set by Grant at Appomattox. The same day the terms were approved by Grant.

All arms and public property were to be deposited by Confederates at Greensborough. Troops were to give their parole
and pledge not to take up arms until released from this obligation. Side arms of officers and their private horses and
baggage could be retained. All officers and men were permitted to return to their homes. Field transportation was to be
loaned to the troops for getting home and later use. A small quantity of arms would be retained and then deposited in
state capitals. Horses and other private property were to be retained. troops from Te[x]as and Arkansas were to be
furnished water transportation. Surrender of naval forces with the limits of Johnston command.

Thus the second major army of the Confederate States of of America totaling in all about thirty thousand men
surrendered. The Confederate Cabinet met with President Davis at Charlotte and agreed to leave that day with the aim
of getting west of the Mississippi. ...".

According to a North Carolina Division of Archives and History web page: "... In April 1865, two battle-weary
adversaries, Joseph E. Johnston and William T. Sherman, met under a flag of truce to discuss a peaceful solution to a
tragic Civil War. The generals and their escorts met midway between their lines on the Hillsborough Road, seven
miles from Durham Station. Needing a place for a conference, Johnston suggested a simple farmhouse a short distance
away. On three separate occasions the Union and Confederate generals struggled to achieve equitable terms for
surrender at the home of James and Nancy Bennitt (research indicates that Bennitt is the correct spelling of the family
name). On April 26, the Bennitt dwelling became the site of the largest troop surrender of the Civil War. ...".

According to a State Library of North Carolina web page: "... Jefferson Davis ... ordered Johnston to disband the
infantry and make a getaway with the mounted troops as quickly as possible. But Johnston, understanding the
futility of the situation and the resulting tragedy of a prolonged war,

[Such an army of small independent units with no conventional line of defense was used successfully by
Mustafa Kemal of Turkey at the end of World War I to defeat Greek invaders and preserve the present
country of Turkey.]

disobeyed orders and met Sherman again at the Bennett House on April 26. ... The surrender of General Joseph E.
Johnston's Confederate Army to General William T. Sherman at the Bennett Place, April 26, 1865, was the second and
last major stage in the peace making process which ended the Civil War. General Lee's surrender at Appomattox 17
days earlier was the first. The capitulation of General Richard A. Taylor's small force in Alabama a week later and of
Kirby Smith's Trans-Mississippi Army at New Orleans exactly a month later concluded the process. Johnston
surrendered by far the largest share of the Confederate troops still in the field at war's end, more than Lee and
the others combined. He surrendered all Confederate forces in the Carolinas, Georgia, and Florida and took
those States out of the war. ...".

According to a University of Georgia web page: "... In 1874, the Georgia General Assembly approved legislation

http://www.ah.dcr.state.nc.us/sections/hs/bennett/bennett.htm
http://statelibrary.dcr.state.nc.us/nc/ncsites/durham/bennett.htm
http://www.cviog.uga.edu/Projects/gainfo/confmem.htm
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adding as a new public holiday "The 26th day of April in each year--commonly known as Memorial Day."
April 26 marks the anniversary of the end of the Civil War for Georgia, for it was on this day in 1865 that
Confederate General Joseph E. Johnston's surrender to General William Sherman in North Carolina became official.
Johnston had been in charge of Georgia's defense, so this day marked the end of the war for Georgia. ... While Florida
would later join Georgia in marking April 26 as Confederate Memorial Day, other states celebrated different dates. By
1916, ten southern states marked June 3--Jefferson Davis's birthday--as Confederate Memorial Day. Alabama and
Mississippi celebrate the fourth Monday in April, while North and South Carolina celebrate May 10--the anniversary
of Jefferson Davis's capture by Union troops--as Memorial Day. ... The 1984 General Assembly changed state law
with respect to public and legal holidays observed in Georgia. ... The result of the 1984 legislation was to drop the
names of all official state holidays from the Georgia Code. In one sense, this eliminated any state holiday known as
Confederate Memorial Day, Robert E. Lee's Birthday, or Jefferson Davis's Birthday--or Thanksgiving or Christmas.
...".

According to www.civilwarhome.com: "... Joseph Eggleston Johnston (1807-1891) ... had been one of the most
effective Confederate commanders when he was not hampered by directives from the [Confederate] president.
Following the war he sat in Congress and was a federal railroad commissioner. Engaged in much debate over the
causes of the Confederate defeat, he wrote his Narrative of Military Operations which was highly critical of Davis and
many of his fellow generals. In an example of the civil relationships between former wartime opponents, Johnston
died of a cold caught while attending the funeral of his arch-opponent, Sherman. ...".

 

1994

On 26 April 1994, Fermilab announced discovery of the Truth Quark.

In my opinion, the Truth Quark was indeed discovered by Fermilab experiments, but the
consensus analysis of the data as giving a Truth Quark mass of about 170 GeV is wrong, and

the true mass should be around 130 GeV.
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What IS the HODGE STAR * MAP?
Here is a non-rigorous, non-technical attempt at an answer:

 
If CL(n) is the Clifford algebra 
of an n-dimensional vector space, 
then
Cl(n) is a graded algebra of total dimension 2^n 
and 
the grade k part of Cl(n), denoted by Cl(n)k, 
has dimension   n! /  k! (n-k)! 
 
The Hodge star * map is an automorphism of Cl(n) onto Cl(n) 
that 
is an isomorphism between   Cl(n)k  and  Cl(n)(n-k) 
The grade of the image of the Hodge star * map is called the 8-grade.
 
 
FOR EXAMPLE: 
 
----------------
16-DIMENSIONAL Cl(4) 
has graded dimensions:
 
grade       0   1   2   3   4 
 
dimension   1   4   6   4   1 
 
*-grade     4   3   2   1   0
 
The Hodge star * map takes the 6-dimensional bivector space into itself. 
 
Therefore, the 6-dimensional bivector space splits into 
two 3-dimensional parts that are interchanged by the Hodge star * map. 
 
If the 4-dimensional vector space of Cl(4) is Minkowski space, 
the two 3-dimensional bivector spaces are 
the Lie algebras of rotations and boosts. 
 
If the 4-dimensional vector space of Cl(4) is Euclidean space, 
the two 3-dimensional bivector spaces are 
two copies of SU(2) = Spin(3). 
 
 
Let  F  be a bivector form.  So is  *F 
 
F is self-dual if        F =  *F 
and 
F is anti-self-dual if   F = -*F
 
 
Let mn be lower indices and MN be upper indices for F.  
 
Then    *Fmn = (1/2) e(mnab) FAB  
 
The INTEGRAL of the trace of   F /\ *F   over the vector space of Cl(4) 
is the (negative of) the Yang-Mills action for 
a pure gauge SU(2) gauge field theory over the vector space of Cl(4).  
 
 
If the vector space of Cl(4) is S4, 
every self-dual connection of index 1 
reduces to the connection   SU(2) = Spin(3). 
 
An SU(2) = Spin(3) bivector 2-vector space 
acts as a transitive transformation group 
of the symmetric space   Spin(3) / Spin(2)   =   S2 
and S2 x S2 is a 4-dimensional space with quaternionic structure.  
 
----------------
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256-DIMENSIONAL Cl(8) 
has graded dimensions:
 
grade       0   1   2   3   4   5   6   7   8 
 
dimension   1   8  28  56  70  56  28   8   1
 
*-grade     8   7   6   5   4   3   2   1   0
 
The Hodge star * map takes the 70-dimensional 4-vector space into itself. 
 
Therefore, the 70-dimensional 4-vector space splits into 
two 35-dimensional parts that are interchanged by the Hodge star * map. 
 
256-dimensional Cl(8) can be represented by a 16x16 real matrix algebra. 
The numbers refer to the grade in Cl(8) of the matrix entry.
 
0  2  2  2  2  2  2  2     7  5  5  5  5  5  5  5  
4  4  2  2  2  2  2  2     5  7  5  5  5  5  5  5  
4  4  4  2  2  2  2  2     5  5  7  5  5  5  5  5  
4  4  4  4  2  2  2  2     5  5  5  7  5  5  5  5  
4  4  4  4  4  2  2  2     5  5  5  5  7  5  5  5  
4  4  4  4  4  4  2  2     5  5  5  5  5  7  5  5  
4  4  4  4  4  4  4  2     5  5  5  5  5  5  7  5  
4  4  4  4  4  4  4  4     5  5  5  5  5  5  5  7  
                        * 
1  3  3  3  3  3  3  3     4  4  4  4  4  4  4  4  
3  1  3  3  3  3  3  3     6  4  4  4  4  4  4  4  
3  3  1  3  3  3  3  3     6  6  4  4  4  4  4  4  
3  3  3  1  3  3  3  3     6  6  6  4  4  4  4  4  
3  3  3  3  1  3  3  3     6  6  6  6  4  4  4  4  
3  3  3  3  3  1  3  3     6  6  6  6  6  4  4  4  
3  3  3  3  3  3  1  3     6  6  6  6  6  6  4  4  
3  3  3  3  3  3  3  1     6  6  6  6  6  6  6  8  
 
 
Important Notation Notes: 
 
The two blocks of the form 
 
0  2  2  2  2  2  2  2
4  4  2  2  2  2  2  2
4  4  4  2  2  2  2  2
4  4  4  4  2  2  2  2
4  4  4  4  4  2  2  2
4  4  4  4  4  4  2  2
4  4  4  4  4  4  4  2    
4  4  4  4  4  4  4  4
                        
are more symbolic than literal. They mean that: 
the 28 entries labelled 2 correspond 
to the antisymmetric part of an 8x8 matrix; 
the 35 entries labelled 4 correspond 
to the traceless symmetric part of an 8x8 matrix; and 
the 1 entry labelled 0 corresponds 
to the trace of an 8x8 matrix.  
 
A more literal, but more complicated, representation 
of the graded structure of those two blocks is:  
 
 0   2,4  2,4  2,4  2,4  2,4  2,4  2,4
2,4   4   2,4  2,4  2,4  2,4  2,4  2,4
2,4  2,4   4   2,4  2,4  2,4  2,4  2,4
2,4  2,4  2,4   4   2,4  2,4  2,4  2,4
2,4  2,4  2,4  2,4   4   2,4  2,4  2,4
2,4  2,4  2,4  2,4  2,4   4   2,4  2,4
2,4  2,4  2,4  2,4  2,4  2,4   4   2,4
2,4  2,4  2,4  2,4  2,4  2,4  2,4   4 
 
However, in the more literal representation, 
the entries are not all independent.  The more symbolic 
representation is a more accurate reflection of the 
number of independent entries of each grade. 
 
 
The two blocks of the form 
 
1  3  3  3  3  3  3  3
3  1  3  3  3  3  3  3    
3  3  1  3  3  3  3  3     
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3  3  3  1  3  3  3  3
3  3  3  3  1  3  3  3    
3  3  3  3  3  1  3  3
3  3  3  3  3  3  1  3     
3  3  3  3  3  3  3  1
 
can be taken more literally, as they mean that: 
the 8 entries labelled 1 correspond 
to the diagonal part of an 8x8 matrix; and 
the 56 entries labelled 3 correspond 
to the off-diagonal part of an 8x8 matrix.  
 
The conventions of the above Notation Notes are 
used from time to time in my papers and web pages. 
 
 
The Hodge star * map acts like central symmetry of the Cl(8) 16x16 matrix. 
 
 
The spinor space of Cl(8) is a 1x16 column vector. 
It reduces to two mirror image 1x8 column vectors, 
the +half-spinor space and the -half-spinor space.
 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
 
The +half-spinor space is acted on by the elements of Cl(8) of 
 
grade       0   1   2   3   4
 
dimension   1   8  28  56  35
 
while 
the -half-spinor space is acted on by the elements of Cl(8) of 
 
grade                       4   5   6   7   8 
 
dimension                  35  56  28   8   1
 
Since the Hodge star * map interchanges the two sets of 
elements of Cl(8), the Hodge star * map interchanges 
the +half-spinor space and the -half-spinor space.  
 
That is why the two half-spinor spaces 
are mirror images of each other.  
 
 
Let  F  be a bivector form.  *F is a 6-vector form. 
 
F is self-dual if        F /\ F  =   *(F /\ F) 
and 
F is anti-self-dual if   F /\ F  =  -*(F /\ F) 
 
 
Let mn be lower indices and MN be upper indices for F.  
 
Then    *Fmn = (1/2) e(mnabwxyz) FABWXYZ  
 
The INTEGRAL of the trace of   F /\ *F   over the vector space of Cl(8) 
is the (negative of) the action for 
a pure gauge Spin(8) gauge field theory over the vector space of Cl(8).  
 
A Spin(8) bivector 2-vector space 
acts as a transitive transformation group 
of the symmetric space   Spin(8) / Spin(7)   =   S7 
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and S7 x RP1 is an 8-dimensional space with octonionic structure.  
 
----------------
D4-D5-E6 MODEL 
AFTER DIMENSIONAL REDUCTION TO 4-DIMENSIONAL SPACETIME: 
 
Dimensional reduction of vector spacetime from 8 to 4 dimensions 
is done in the D4-D5-E6 model by fixing an associative 3-form 
and a coassociative 4-form.  
 
Since the Hodge star * map takes 3-forms into 5-forms, 
dimensional reduction removes from the Lagrangian any 
terms involving Cl(8) elements of  
 
grade                   3   4   5 
 
dimension              56  70  56
 
 
leaving only terms of 
 
 
grade       0   1   2               6   7   8 
 
dimension   1   8  28              28   8   1
 
 
Also, since the space spanned by the coassociative 4-form 
is reduced from spacetime 
(It forms an internal symmetry space for the gauge groups) 
the grade of 6-, 7-, and 8-vectors are reduced by 4, 
the dimension of 1-vectors is reduced to 4, and 
the dimension of 3-vectors (formerly 7-vectors) is reduced to 4. 
The resulting structure is  
    
grade       0   1   2   3   4 
 
dimension   1   4  56   4   1
 
 
NOW, IN THE RESULTING STRUCTURE, THE HODGE STAR * MAP 
IS DERIVED FROM THE Cl(8) HODGE STAR MAP. 
 
Let  F  be a bivector form.  *F is a 2-vector form. 
 
F is self-dual if        F  =   *F 
and 
F is anti-self-dual if   F  =  -*F 
 
 
Let mn be lower indices and MN be upper indices for F.  
 
Then    *Fmn = (1/2) e(mnab) FAB  
 
The INTEGRAL of the trace of   F /\ *F   over the 4-dim vector space 
is the (negative of) the action for 
a pure gauge Spin(8) gauge field theory over the 4-dim vector space.  
 
 
However, a Spin(8) bivector 2-vector space is too big to act 
as a transitive transformation group of a symmetric space   
of the form    Spin(8) / G   =   M 
where the dimension of M is 4 or less.  
(Maximal subgroup of Spin(8) is Spin(7).) 
 
An SU(3) subgroup of Spin(8) 
acts as a transitive transformation group 
of the symmetric space   SU(3) / S(U(2)xU(1))   =   CP2 
and CP2 is a 4-dimensional space with quaternionic structure.  
 
An SU(2) subgroup of Spin(8) 
acts as a transitive transformation group 
of the symmetric space   SU(2) / U(1)   =   S2 
and S2 x S2 is a 4-dimensional space with quaternionic structure.  
 
A U(1) subgroup of Spin(8) 
acts as a transitive transformation group 
of the symmetric space   U(1)   =   S1 
and S1 x S1 x S1 x S1 = T4 is a 4-dimensional space 
with quaternionic structure.  
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A U(4) subgroup of Spin(8) 
has 12-dimensional rank-2 coset space   Spin(8) / U(4) = M12 
M12 corresponds to   SU(3) x SU(2) x U(1).  
 
U(4) = Spin(6) x U(1)  has subgroup Spin(6).  
Spin(6) acts as the conformal group over 
the 4-dimensional space RP1 x S3 
that is the Shilov boundary of 
the bounded complex homogeneous domain corresponding to 
the Hermitian symmetric space  Spin(6) / Spin(4) x U(1).
 
A Spin(5) subgroup of Spin(6) 
acts as a transitive transformation group 
of the symmetric space   Spin(5) / Spin(4)   =   S4 
and S4 is a 4-dimensional space with quaternionic structure.  
 
The 5-dimensional coset space   Spin(6) / Spin(5) 
represents the scale and conformal degrees of freedom 
of the Higgs mechanism.  
 
Spin(5) produces gravity 
by the MacDowell-Mansouri mechanism.  
 
 
 
 
If the vector space is S4, 
every self-dual connection of index 2 
is contained in the connection    Spin(8). 
Spin(8) contains 
BOTH 
Spin(5) gravity that acts on 
4-dim associative spacetime 
AND 
SU(3) x SU(2) x U(1) that acts on 
4-dim coassociative internal symmetry space.  
 
----------------
 
 
If the vector space is S4, 
every self-dual connection of index 3 
is contained in the connection    E8. 
E8 contains the global structure of 
the 3-fermion-generation D4-D5-E6 model.
 
----------------
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Why not SEDENIONS?
Sedenions can be considered to be a ZeroDivisor Algebra. 
 
Consider the following theorems (stated here without proof): 
 

Generalized Frobenius:
The alternative real division algebras,
alternativity being defined in terms of 
the associator  (x,y,z) = x(yz) - (xy)z  by 
(x,y,z) = (-1)^P (Px,Py,Pz) for permutation P of x,y,z 
are: 
real numbers R; 
complex numbers C; 
quaternions Q; and 
octonions O. 
 
In q-alg/9710013 Guillermo Moreno describes 
The Zero Divisors of the Cayley-Dickson Algebras 
over the Real Numbers.  He shows, among other things, 
that the set of zero divisors (with entries of norm one) 
in the sedenions is homeomorphic to the Lie group G2. 
If the sedenions are regarded as the Cayley-Dickson 
product of two octonion spaces, then: 
if you take one 7-sphere S7 in each octonion space, 
and 
if you take G2 as the space of zero divisors, 
then 
YOU CAN CONSTRUCT FROM THE SEDENIONS the Lie group Spin(0,8) 
as the twisted fibration product  S7 x S7 x G2.  
Such a structure is represented 
by the design of the Temple of Luxor. 

Robert de Marrais has constructed detailed models for Zero Divisors of algebras of dimension 2^N, with explicit
results through N = 8. He ( see his paper math.GM/0011260 ) visualizes the zero divisors of sedenions and higher-
dimensional algebras in terms of Singularity / Catastrophe Theory, saying "... 168 elements provide the exact count of
"primitive" unit zero-divisors in the Sedenions. ( [there are] Composite zero-divisors, comprising all points of certain
hyperplanes of up to 4 dimensions ... ) The 168 are arranged in point-set quartets along the "42 Assessors" [in the
Egyptian Book of the Dead the soul of the deceased passes through a hall lined by 21 pairs of Assessors] (pairs of diagonals in planes
spanned by pairs of pure imaginaries, each of which zero-divides only one such diagonal of any partner Assessor).
Wave-interference dynamics, depictable in the simplest case by Lissajous figures, ... derive from mutually zero-
dividing trios of Assessors, a D4-suggestive 28 in number ... ". He also constructs "box-kites" that are similar to
Onarhedra/heptavertons. Although he does not prove it in his paper, he conjectures that his box-kites are related to the
H3 Coxeter Group Singularity and, that it, in turn, is related to the 16-dimensional Barnes-Wall lattice. I speculate that
the H4 Coxeter Group Singularity, being based on the symmetries of the 600-cell, which in turn can be constructed
from a 24-cell, may be related to the 24-dimensional Leech lattice.

 
Hurwitz:
The normed composition algebras with unit are:
real numbers; 
complex numbers; 
quaternions; and 
octonions. 
 
Dixon:
The algebras generated by sequences that are both
Galois sequences and 
quadratic residue codes over GF(2) are: 
real numbers   -   GF(1) and code length 0; 
complex numbers -  GF(2) and code length 1; 
quaternions   -    GF(4) and code length 3; and 
octonions    -     GF(8) and code length 7. 
 

http://xxx.lanl.gov/abs/q-alg/9710013
http://xxx.lanl.gov/abs/math.GM/0011260
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Bott-Kervaire-Milnor: 
    (see Numbers, by Ebbinghaus, Hermes, 
     Hirzebruch, Koecher, Mainzer, Neukirch, Prestel, 
     and Remmert, Springer-Verlag 1991, including Chapter 11, 
     Division Algebras and Topology, by F. Hirzebruch; 
     and
     Battelle Rencontres, ed. by Cecile M. DeWitt and 
     John A. Wheeler, W. A. Benjamin 1968, including Chapter XIX, 
     Continuous Solutions of Linear Equations - Some Exceptional 
     Dimensions in Topology, by Beno Eckmann)

By a theorem of Frobenius (1877), there are three 
and only three associative finite division algebras: 
1-dimensional real numbers R; 
2-dimensional complex numbers C; and 
4-dimensional quaternions Q. 
 
By a theorem of Zorn (1933), every alternative, 
quadratic, real non-associative algebra without 
divisors of zero is isomorphic to the 
8-dimensional octonions O. 

In his paper, Fraleighs misstag: en varning, 
   Ernst Dieterich gives an example of a 4-dimensional 
   real division algebra that is NOT R, C, Q, or O, 
   even though it does have an identity 1 and a multiplicative inverse. 
   It is the vector space R x R3 with the product 
   (a,v)(b,w) = ( ab - v*w + v* Bx w , aw + bv + (By + Dd)(v x w) ) 
   where * is transpose; a,b in R; v,w in R3; and (x,y,d) in K; 
   K = R3 x R3 x T; T = {d in R3| 0<d1<d2<d3}; and 

        0   -x3   x2                d1  0   0
   B =  x3   0   -x1         Dd =   0   d2  0     (real entries). 
       -x2   x1   0                 0   0   d3

   The value K = (0,0,(1,1,1)) gives the quaternions Q, 
   but for other values of the 9 parameters, it is not Q. 
   All members of the 9-parameter family are power-associative,   
   that is every subalgebra generated by 1 element is associative, 
   but only the quaternion algebra Q is alternative, 
   that is every subalgebra generated by 3 elements is associative
   (in the case of Q, subalgebras generated by 3 independent elements
    generate Q itself, so Q itself is also associative). 
   In 2 dimensions, every power-asociative real division algebra 
   is isomorphic to the complex numbers C. 
   In 8 dimensions, a construction similar to the one given above 
   for dimension 4, but for R x R7 using 7-dimensional vectors and 
   7x7 antisymmetic matrices gives a 21+21+7 = 49-parameter family 
   of 8-dimensional power-associative algebras that includes 
   as one of its members the alternative octonions O.  

(You can use a Swedish Schoolnet web page to translate from Swedish to English.) 
(My thanks to Daniel Asimov for telling me about Ernst Dieterich's work.) 

In 1958, Kervaire and Milnor proved independently of each other 
that the finite-dimensional real division algebras 
have dimensions 1, 2, 4, or 8. 
To do so, they used the periodicity theorem of Bott 
on the homotopy groups of unitary and orthogonal groups. 
 
In 1960, Adams proved that a continuous multiplication 
in R(n+1) with two-sided unit and with norm product 
exists only for n+1 = 1, 2, 4, or 8. 

Ernst Dieterich says, 
in an abstract of a talk on Real Quadratic Division Algebras: 
   "... [ R,C,Q,O ]... classifies all alternative real division algebras. 
    A natural further generalization to ask for is 
    the classification of all quadratic real division algebras. 
    Due to the famous (1,2,4,8)-theorem ... it suffices 
    to classify these in dimensions 4 and 8. 
    ... Making systematic use of the basic general fact 
    that a quadratic algebra is `the same thing as' 
    an anti-commutative algebra endowed with a bilinear form (Osborn 1962), 
    we shall derive both 
    a complete classification of 
    all 4-dimensional real quadratic division algebras 
    and 

http://www.math.uu.se/research/pub/Dietrich2.pdf
http://www-lexikon.nada.kth.se/skolverket/swe-eng.html
http://www.math.ucsb.edu/~bisch/colloquium_f99.html
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    the construction of a large family 
    of 8-dimensional real quadratic division algebras 
    which is conjectured to come close to a classification. ...", and
in a paper Eight-Dimensional Real Quadratic Division Algebras:
   "... A real algebra A is called quadratic in case 0 < dim A, 
    there exists an identity element 1 in A and 
    each x in A satisfies an equation x^2 = ax + b1 
    with real coefficients a,b.
    Every alternative real division algebra is quadratic. 
    The classification of all quadratic real division algebras 
    seems to be within reach. It is based on 
    their intimate relationship with dissident triples ...".  
    Examples of dissident triples are: 
    space R3, map Bx: R3/\R3 -> R,and dissident map (By+Dd): R3/\R3 -> R3 
    that gives 
    the 9-parameter family of 4-dimensional power-associative algebras;  
    and 
    space R7, map Bx: R7/\R7 -> R,and dissident map (By+Dd): R7/\R7 -> R7 
    that gives 
    the 49-parameter family of 8-dimensional power-associative algebras.

As Dave Rusin says on his web site:  
   "... A division ring need not have an identity by our definition 
    (although some authors require it). An example is 
    the set of complex numbers with
    ordinary addition but with multiplication  z*w= z.conj(w)  
    (the complex conjugate of  w). ...
    A nonassociative division ring  D  need not have an identity
    element but is closely allied to one that does. 
    The appropriate connection is "isotopy": 
    every division algebra is isotopic to one with an identity. ...
    So just how many distinct division algebras are there of dimension  n? 
   ... the set of division algebras is an _open subet_ of  R^(n^3). 
   ... the isomorphism classes of division algebras
   ... corresponds to the quotient of this space by the action of 
   GL(n,R) ... a Lie group of dimension  n^2, leaving a set 
   of dimension  n^3-n^2  to parameterize the set of all isomorphism
   classes of division algebras.
      For n=1, ...  R  is the only division algebra ... 
      For  n=2, ... there is a 4-parameter family of division algebras ...
      For n=4: 48; 
      for n=8: 448. ... 
   On the other hand, many of these algebras are isotopic, 
   that is, the new product may be found from the old one as 
   x#y = P((Mx)(Ny)) where  M, N, and  P are fixed invertible matrices.
   Roughly speaking, 
   this can provide at most a 3(n^2)-dimensional family of
   framed division algebras starting from any single one.
   ... [all of the] 4-parameter family of division algebras of dimension 2 
   ... are indeed ... isotopic to the complex field.
   ... [but] for n=4 or 8, 
   this procedure will not exhaust the set of division algebras 
   of dimension  n, so that there exist algebras which are non-isotopic, 
   and so more fundamentally different. ...".  

In 1962, Adams proved that the maximum number of linearly 
independent tangent vector fields on a sphere Sn is 
equal to n for (n+1) = 2, 4, or 8, 
and is less than n for all other n.  
    (It had been proven earlier that 
     the only parallelizable spheres are S1, S3, and S7.) 

As Okubo has noted in his book 
Introduction to Octonion and 
Other Non-Associative Algebras in Physics
(Cambridge 1995), the theorem that 
real division algebras must have dimension 1,2,4,8 
"...has been derived on the basis of topological reasoning 
on a seven-dimensional sphere.  A pure algebraic proof 
of the theorem is still unknown."  
 
 
However, a closely related theorem is the N-square theorem: 
 
The product of two sums of N squares is a sum of N squares, 
over the real numbers, if and only if N = 1, 2, 4, or 8.  
 
There is a nice proof of the N-square theorem in the book 

http://www.math.uu.se/research/pub/Dietrich.pdf
http://www.math.niu.edu/~rusin/known-math/95/division.alg
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Squares, by A. R. Rajwade (Cambridge 1993).   
Generalizing the N-square theorem, Rajwade defines 
a triple of integers (r,s,n) as ADMISSIBLE over a field K iff 
the product of a sum  of  r  squares and a sum of  s  squares 
is a sum of  n  squares, over the field K.  
The N-square theorem is just that (N,N,N) is admissible 
over the real numbers for and only for: 
(1,1,1), corresponding to 1-dim real numbers; 
(2,2,2), corresponding to 2-dim complex numbers, 
         which are not ordered;  
(4,4,4), corresponding to 4-dim quaternions, 
         which are not commutative; and 
(8,8,8), corresponding to 8-dim octonions, 
         which are not associative. 
(16,16,16) is NOT admissible, but 
(16,16,32) is admissible over the reals. 
           Over the integral domain of the integers, 
           32 is the smallest n 
           for which (16,16,n) is admissible, 
           but over the real field it is only known 
           (as of the time of Rajwade's book) 
           that the smallest such n is 
           in the range from 29 to 32. 
  

 
 
In light of the theorems, 
I think that Octonions are uniquely fundamental and 
I have used them to build the D4-D5-E6-E7 model.  
 
However, many times I have been asked: 
 
IF 8-DIM OCTONIONS ARE SO GOOD, 
WOULD NOT 16-DIM THINGS BE EVEN BETTER? 
 
The 16-dim things that generalize octonions 
are called sedenions.  The best reference for them 
known to me is NONASSOCIATIVE ALGEBRAS IN PHYSICS, 
by Jaak Lohmus, Eugene Paal, and Leo Sorgsepp 
Hadronic Press 1994, from which is taken the next figure, 
which uses notation {e0,e1,e2,e3,...,e15}.  
 
A concrete example of zero divisors in terms of that basis 
is given by Guillermo Moreno in q-alg/9710013: 
 
(e1 + e10)(e15 - e4)  =  -e14 - e5 + e5 + e14 = 0.  
 
(See the multiplication table of Lohmus et al, below). 
 
 
 
The basis used by Onar Aam is
                        _  _  _  _  _  _  _  _
1  i  j  k  E  I  J  K  e  i  j  k  E  I  J  K 
 
Sometimes I use a third notation, to avoid typing overbars:  
 
1  i  j  k  E  I  J  K  S  T  U  V  W  X  Y  Z  
 

http://xxx.lanl.gov/abs/q-alg/9710013
http://www.stud.ux.his.no/~onar/
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The real numbers R correspond to the empty set, 
because R has no imaginary. 
In all cases, the empty set corresponds to  1.   
 
 
The complex numbers C correspond to a single point, 
a 0-dimensional simplex, 
because C has only one imaginary  i .  
 
 
The quaternions correspond to a line segment, 
a 1-dimensional simplex, 
one end corresponding to             i , 
the segment corresponding to         j , 
and the other end corresponding to   k . 
Going from i through j leads to k, 
and so forth cyclically, 
so that quaternion multiplication is determined 
by the associative triple cycle
 
ijk
 
which gives quaternion multiplication rules 
ii = jj = kk = ijk = -1 .  
Since there was no triple cycle for the complex numbers, 
the ijk associative triple cycle is new.  
It corresponds to the Lie algebra Spin(2) = U(1).  
 
 
The octonions correspond to a triangle, 
a 2-dimensional simplex, 
3 vertices corresponding to   I,J,K , 
3 edges corresponding to      i,j,k , 
and 1 face corresponding to     E .
There are 3+3+1 = 7 things.  
There are 7 (projective) lines each with 3 things.  
An octonion multiplication table, 
one of the 480 that exist,  
is then determined by the 7 associative triple cycles
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 ijk -iJK -IjK -IJk  EIi  EJj  EKk
 
where -iJK means that -iJK = -1.  
For the octonions, 
6 new associative triple cycles have appeared.  
They correspond to the Lie algebra Spin(4).  
The other 35 - 7 = 28 triples are not cycles.  
 
 
The sedenions correspond to a tetrahedron, 
a 3-dimensional simplex, 
4 vertices v of the tetrahedron corresponding to  EIJK ; 
6 edges e of the tetrahedron corresponding to    ijkTUV ; 
4 faces f of the tetrahedron corresponding to     WXYZ ; 
and the 1 entire tetrahedron T corresponding to    S  . 
There are 4+6+4+1 = 15 things.  
There are 35 (projective) lines each with 3 things.  
Geometrically, they are of the form: 
4  like eee (where eee are all on the same face);
6  like vev (these are the edges); 
12 like vfe (where v is opposite e on face f); 
3  like eTe (where e is opposite e on the whole tetrahedron T); 
4  like vTf (where v is opposite f on T); and 
6  like fef (where the edge of e is not on f or f, 
             that is, f and f are opposite to e). 
A sedenion multiplication table 
(there are even more than 480 of them) 
is then determined by the 35 associative triple cycles
used by Onar Aam:
 
 ijk -iJK -IjK -IJk  EIi  EJj  EKk
 
  __   __   __   __   __   __   __
-ijk  iJK  IjK  IJk -EIi -EJj -EKk
 _ _  _ _  _ _  _ _  _ _  _ _  _ _
-ijk  iJK  IjK  IJk -EIi -EJj -EKk
 __   __   __   __   __   __   __
-ijk  iJK  IjK  IJk -EIi -EJj -EKk
 
 __   __   __   __   __   __   __
 eEE  eII  eJJ  eKK  eii  ejj  ekk
 
For sedenions, 
28 new associative triple cycles have appeared.  
They correspond to the Lie algebra Spin(0,8).  
The other 455 - 35 = 420 triples are not cycles. 
 
Lohmus, Paal, and Sorgsepp give a table for the 
same sedenion multiplication product:  
 

 

 
In the 16x16 table, 
    the upper left 1x1 gives a table for R, 
    the upper left 2x2 gives a table for C, 

http://www.stud.ux.his.no/~onar/
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    the upper left 4x4 gives a table for Q, 
and the upper left 8x8 gives a table for O.  
 
 
Here is the same table in 1ijkEIJKSTUVWXYZ notation: 
 
 
     1  i  j  k   E  I  J  K    S  T  U  V   W  X  Y  Z
 
1    1  i  j  k   E  I  J  K    S  T  U  V   W  X  Y  Z
i    i -1  k -j   I -E -K  J    T -S -V  U  -X  W  Z -Y
j    j -k -1  i   J  K -E -I    U  V -S -T  -Y -Z  W  X
k    k  j -i -1   K -J  I -E    V -U  T -S  -Z  Y -X  W
 
E    E -I -J -K  -1  i  j  k    W  X  Y  Z  -S -T -U -V
I    I  E -K  J  -i -1 -k  j    X -W  Z -Y   T -S  V -U
J    J  K  E -I  -j  k -1 -i    Y -Z -W  X   U -V -S  T
K    K -J  I  E  -k -j  i -1    Z  Y -X -W   V  U -T -S 
 
S    S -T -U -V  -W -X -Y -Z   -1  i  j  k   E  I  J  K
T    T  S -V  U  -X  W  Z -Y   -i -1 -k  j  -I  E  K -J
U    U  V  S -T  -Y -Z  W  X   -j  k -1 -i  -J -K  E  I
V    V -U  T  S  -Z  Y -X  W   -k -j  i -1  -K  J -I  E
 
W    W  X  Y  Z   S -T -U -V   -E  I  J  K  -1 -i -j -k
X    X -W  Z -Y   T  S  V -U   -I -E  K -J   i -1  k -j
Y    Y -Z -W  X   U -V  S  T   -J -K -E  I   j -k -1  i
Z    Z  Y -X -W   V  U -T  S   -K  J -I -E   k  j -i -1
 
 
 

 
Lohmus, Paal, and Sorgsepp note that if you use the 
Cayley-Dickson procedure to double the octonions to 
get the sedenions, you retain the properties 
common to all Cayley-Dickson algebras:  
 
centrality    if xy = yx for all y in the algebra A, 
              then  x is in the base field of A, 
                    which is the real numbers R; 
simplicity    no ideal K other than {0} and the algebra A, 
     or, equivalently, 
         if for all x in K and for all y in A 
             xy and yx are in K, 
         then  K = {0} or A; 
flexibility  (x,y,z) = (xy)z - x(yz) = -(z,y,x)
     or, equivalently, (xy)x = x(yx) = xyx ; 
power-associativity  (xx)x = x(xx) and ((xx)x)x = (xx)(xx)
     or, equivalently, x^m x^n = x^(m+n) ; 
Jordan-admissibility  
     xoy = (1/2)(xy + yx) makes a Jordan algebra; 
degree two
     xx - t(x)x + n(x) = 0 
     for some real numbers t(x) and n(x) ; 
derivation algebra G2 for octonions and beyond; 
and
squares of basic units = -1 .
 
 
For sedenions, you lose the following properties: 
 
the division algebra (over R) property
     xy = 0 only if x =/= 0 and y =/= 0 ; 
(A concrete example of zero divisors in terms of that basis 
is given by Guillermo Moreno in q-alg/9710013: 
(e1 + e10)(e15 - e4)  =  -e14 - e5 + e5 + e14 = 0.)  
 
linear alternativity  
     (x,y,z) = (xy)z - x(yz) = (-1)P(Px,Py,Pz) 
     where P is a permutation of sign (-1)P ; 
 
and the Moufang identities
     (xy)(zx) = x(yz)x   
     (xyx)z = x(y(xz))
     z(xyx) = ((zx)y)x . 
 
 
For sedenions, you retain the following properties:

http://xxx.lanl.gov/abs/q-alg/9710013
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anticommutativity of basic units  xy = -yx; 
 
and nonlinear alternativity of basic units 
     (xx)y = x(xy) and (xy)y = x(yy). 
 

 
The 28 new associative triple cycles of the sedenions 
are related to the 28-dimensional Lie algebra Spin(0,8), 
and to the 28 different differentiable structures on 
the 7-sphere S7 that are used to construct 
exotic structures on differentiable manifolds. 
 
Topological study of such manifolds has produced the only 
presently known proofs that the dimension of a division 
algebra must be 1, 2, 4, or 8. 
No algebraic proof is now known (Okubo (1995)).   
 
The only real Euclidean space 
with exotic differentiable structure is R4.  
In particular, R4 has many exotic differentiable structures # 
such that there exists a compact subset of any exotic R4# that 
cannot be smoothly embedded in ANY 3-sphere S3 in the R4#. 
 
In gr-qc/9405010 
(also see 
gr-qc/9604048 by Carl Brans and 
hep-th/9604137 by J. Sladowski ), 
Carl Brans has suggested that, instead of looking at R4#, 
remove a point to get a semi-exotic cylinder  R1 x# S3 
where x# denotes topological (not differentiable) product.   
Brans remarks that an exotic spacetime R1 x# S3 
could not have smooth differentiable structure forever, 
but that at some point on the time R1 axis, 
an obstruction would be encountered.  
 
Nobody knows what such an obstruction would look like.  
 
Another unknown is whether or not there exists an exotic S1 x# S3. 
Since the 4-dimensional spacetime of the D4-D5-E6-E7 physics model 
is of the form RP1 x S3, with topological structure S1 x S3, 
and exotic S1 x# S3 might be of physical interest.  
 
Before dimensional reduction, the D4-D5-E6-E7 physics model 
has 8-dimensional spacetime of the form RP1 x S7, 
with topological structure S1 x S7.  
Therefore, 
it is interesting to look at exotic structures on spheres, 
particularly S7.  
 
The Milnor spheres S(4k-1)#, of dimension 4k-1 for k=2 or greater, 
are homeomorphic to normal spheres S(4k-1) 
but not diffeomorphic to them. 
 
The 28 differentiable structures of the 7-sphere 
enabled John Milnor (Ann. Math. 64 (1956) 399) 
to construct exotic 7-spheres, denoted here by S7#.  
There are 27 exotic S7# spheres, plus one (the 28th) normal S7.  

A 7-sphere, whether exotic S7# or normal S7, can be "factored" 
by a Hopf fibration into a 3-sphere S3 and a 4-sphere S4. 
Each point of the S4 can be thought of as having one S3 attached.  
The Hopf fibration can be denoted by S3 - S7 - S4.
 
Hopf fibrations can only be done for spheres of dimension 1,3,7,15:
S0  -  S1  -  S1   (S0 = point) based on real numbers 
S1  -  S3  -  S2                based on complex numbers
S3  -  S7  -  S4                based on quaternions 
S7  -  S15 -  S8                based on octonions  
 
 
Daniel Asimov has shown that 
the dimensions k = 0, 1, 3, and 7  
are the only dimensions for which 
an open set in R^(2k+1) can be
continuously filled by k-hoops. 
 
 

http://xxx.lanl.gov/abs/gr-qc/9405010
http://xxx.lanl.gov/abs/gr-qc/9604048
http://xxx.lanl.gov/abs/hep-th/9604137
http://www.geom.umn.edu/docs/forum/hoops_links/khoops.html


Why not SEDENIONS?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/sedenion.html[4/16/18, 1:42:56 AM]

Consider 
S3  -  S7  -  S4                based on quaternions 
 
It is pretty clear that this is based on building 
the parallelizable S7, with coordinates ijkEIJK, 
from 
the associative ijk triple S3 
and 
the coassociative EIJK square S4 
of Onar Aam. 
 
Since the 3-sphere S3 is parallelizable, 
we can use ijk as a tangent coordinate system at 
any point and carry it around to any other point, 
so that ijk is a global coordinate system for the S3.  
 
Since the 4-sphere S4 is NOT parallelizable, 
if we put a tangent EIJK coordinate space 
at a particular point of the S4, 
we cannot carry it around to all other points of the S4.  
 
What we must do to define a "tangent" EIJK space at 
every point of S4 
is to split S4 into two hemispheres, north and south, 
say, 
and put one EIJK tangent space on the northern hemisphere 
and another EIJK tangent space on the southern hemisphere.  
 
Notice that the two hemispheres meet at the equator.  
The equator of a 4-sphere is a 3-sphere.  
 
Since both northern and southern hemispheres 
have EIJK coordinate tangent spaces, 
you can choose IJK as the tangent coordinates 
for each of them, so that they agree   
on their common points, the S3 equator.  
 
This gives the normal 7-sphere S7, factored into 
                    ijk       3-sphere S3 
and             EIJK + EIJK   4-sphere S4 
with             IJK    IJK   equatorial S3 of S4.  
 
 
How do we get the exotic 7-spheres S7#? 
 
An S7# should be constructed by factoring into 
                    ijk       3-sphere S3 
and             STUV + WXYZ   4-sphere S4 
with             TUV    XYZ   equatorial S3 of S4.  
 
where STUV and WXYZ are not the same, 
but they must be mathematically consistent in that 
if 
S is a mirror reflecting ijk and TUV 
then 
W must also be a mirror reflecting ijk and XYZ, 
with the same orientation.  
 
How many different ways can this be done?  
 
It amounts to how many ways you can choose 
a triple out of the 8 STUV WXYZ   
8! / 3! 5! = 8x7x6 / 3x2 = 56
and then choosing an orientation (half of the 56) 
to get 56 / 2  =  28 ways.  
 
IT IS ALSO EQUIVALENT TO ONAR AAM'S 
CONSTRUCTION OF 28 "NEW" triple cycles IN THE SEDENIONS. 
 
Carl Brans in gr-qc/9404003 
conjectures (in the context of exotic R4#) that localized 
exoticness can act as a source of a physical field.  
In gr-qc/9906037, J. Sladowski uses isometry groups
including SO(n,1) and SO(n,2) to show the validity of
a form of the Brans conjecture: there are four-manifolds
(spacetimes) on which differential structures can
act as a source of gravitational force just
as ordinary matter does. 
 
Since prior to dimensional reduction, 
the D4-D5-E6-E7 physics model 

http://xxx.lanl.gov/abs/gr-qc/9404003
http://xxx.lanl.gov/abs/gr-qc/9906037
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has 8-dimensional spacetime of the form RP1 x S7 
with topological structure S1 x S7, 
we can consider exotic structures on the spatial S7. 
As we just saw, there are 27 exotic S7# in addition to normal S7.  
If each Planck-size neighborhood of spacetime were a domain 
with its own S7-S7# structure, 
then each domain would act as a vertex in 
the 8-dim HyperDiamond lattice version of the D4-D5-E6-E7 model, 
and boundaries between domains would act as links.  
Since there are 28 different domain structures, 
isomorphic to 28-dim Spin(0,8), 
the boundaries/links would carry Spin(0,8) gauge bosons 
just as in the D4-D5-E6-E7 model prior to dimensional reduction.  
 
What about after dimensional reduction?  
The S1 x S7 spacetime structure is effectively reduced 
to 
S1 x S3 spacetime structure (with unknown exotic structures)
plus
a 4-dimensional coassociative internal symmetry space.  
If the internal symmetry space is regarded as S4, 
it has no exotic structure, 
and all the exociticity of S1 x S7 must go to the S1 x S3.  
If the internal symmetry space is regarded as 
S1x S3 or as R1 x S3 or as R4, then the internal symmetry space 
may have some exotic structure.  
 
This raises interesting questions whose answers may 
be useful in constructing physically realistic models.  
 

 
SEDENIONS AND CLIFFORD ALGEBRAS:
 
If they do not look at the whole sedenion algebra, 
but represent sedenions by their left or right adjoint actions, 
When Lohmus, Paal, and Sorgsepp get interesting matrix structures.  
 
To see how this works, first consider the octonion algebra:  
 
Let x and X be octonions, and let * denote octonion conjugation. 
 
Let Lx, *Lx, LX, and *LX be octonion left-actions.  
 
Let Rx, *Rx, RX, and *RX be octonion right-actions.  
 
As Dixon shows, 
the octonion left and right actions can be represented 
by 8x8 real matrices acting 
on the space of 1x8 real vectors, or the space of octonions.  
 
Consider the 7 matrices representing the imaginary octonions.  
The anticommutator of any two of them  {Lp,Lq} = - 2 DELTA(pq) 
so that the 7 matrices generate 
the 128-dimensional Clifford algebra Cl(0,7), 
whose even subalgebra is 64-dimensional, 
whose minimal ideal spinor space OSPINOR is 8-dimensional.  
 
The 0-grade 1-dimensional scalar space of Cl(0,7) 
represents the octonion real axis.   
 
There is a 1 to 1 correspondence between the 
1x8 minimal ideal OSPINOR on which OL acts by Clifford action, 
and 
the 1x8 octonion column vectors on which 
OL acts by matrix-vector action.
 
This not only leads 
to triality in the larger Clifford algebra Cl(0,8) of Spin(0,8), 
but also 
to the division algebra property of octonions, 
because the map OL from OSPINOR to O is 1 to 1 
and invertible.   
 
The space OR of octonion right-actions is equal to OL.  
 
 
Now - LOOK AT SEDENIONS:
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Lohmus, Paal, and Sorgsepp define sedenion left-actions SL by 
a 2x2 matrix of 8x8 matrices, which is the 16x16 matrix: 
 
                    OLx   -*ORx 
                   *OLx     ORx
 
where *OL is the conjugate of OL and *x is the conjugate of x.  
 
They define sedenion right-actions SR by a 2x2 matrix of 8x8 matrices: 
 
                    ORx    -OL*x 
                    OLx     OR*x
 
Thus, they represent the sedenion left and right actions SL and SR 
by 16x16 real matrices acting on 1x16 real vectors.  
 
Consider the 15 matrices representing the imaginary sedenions.  
The anticommutator of any two of them  {Lp,Lq} = - 2 DELTA(pq) 
so that the 15 matrices generate 
the 32,768-dimensional Clifford algebra Cl(0,15), 
whose even subalgebra is 16,384-dimensional, 
whose minimal ideal spinor space SSPINOR is 128-dimensional.  
 
The 0-grade 1-dimensional scalar space of Cl(0,15) 
represents the sedenion real axis.   
 
There is an 8 to 1 correspondence between the 
1x128 minimal ideal SSPINOR on which SL acts by Clifford action, 
and 
the 1x16 sedenion column vectors on which 
SL acts by matrix-vector action.
 
This leads 
to failure of the division algebra property of sedenions, 
because the map SL from SSPINOR to S is 8 to 1 
and invertible.   
 

 
Consider SLx of sedenion left-multiplication by x  
as being represented by the 16x16 real matrix 
 
                    OLx   -*ORx 
                   *OLx     ORx
 
and 
consider the 16x16 real matrices 
forming the 256-dim matrix algebra R(16), 
which is the Clifford algebra Cl(0,8) of Spin(0,8):
 
0  2  2  2  2  2  2  2     7  5  5  5  5  5  5  5  
4  4  2  2  2  2  2  2     5  7  5  5  5  5  5  5  
4  4  4  2  2  2  2  2     5  5  7  5  5  5  5  5  
4  4  4  4  2  2  2  2     5  5  5  7  5  5  5  5  
4  4  4  4  4  2  2  2     5  5  5  5  7  5  5  5  
4  4  4  4  4  4  2  2     5  5  5  5  5  7  5  5  
4  4  4  4  4  4  4  2     5  5  5  5  5  5  7  5  
4  4  4  4  4  4  4  4     5  5  5  5  5  5  5  7  
                          
1  3  3  3  3  3  3  3     4  4  4  4  4  4  4  4  
3  1  3  3  3  3  3  3     6  4  4  4  4  4  4  4  
3  3  1  3  3  3  3  3     6  6  4  4  4  4  4  4  
3  3  3  1  3  3  3  3     6  6  6  4  4  4  4  4  
3  3  3  3  1  3  3  3     6  6  6  6  4  4  4  4  
3  3  3  3  3  1  3  3     6  6  6  6  6  4  4  4  
3  3  3  3  3  3  1  3     6  6  6  6  6  6  4  4  
3  3  3  3  3  3  3  1     6  6  6  6  6  6  6  8  
 
The numbers refer to the grade in Cl(0,8) of the matrix entry:
grade       0   1   2   3   4   5   6   7   8
dimension   1   8  28  56  70  56  28   8   1  
 
 
 
Important Notation Notes: 
 
The two blocks of the form 
 
0  2  2  2  2  2  2  2
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4  4  2  2  2  2  2  2
4  4  4  2  2  2  2  2
4  4  4  4  2  2  2  2
4  4  4  4  4  2  2  2
4  4  4  4  4  4  2  2
4  4  4  4  4  4  4  2    
4  4  4  4  4  4  4  4
                        
are more symbolic than literal. They mean that: 
the 28 entries labelled 2 correspond 
to the antisymmetric part of an 8x8 matrix; 
the 35 entries labelled 4 correspond 
to the traceless symmetric part of an 8x8 matrix; and 
the 1 entry labelled 0 corresponds 
to the trace of an 8x8 matrix.  
 
A more literal, but more complicated, representation 
of the graded structure of those two blocks is:  
 
 0   2,4  2,4  2,4  2,4  2,4  2,4  2,4
2,4   4   2,4  2,4  2,4  2,4  2,4  2,4
2,4  2,4   4   2,4  2,4  2,4  2,4  2,4
2,4  2,4  2,4   4   2,4  2,4  2,4  2,4
2,4  2,4  2,4  2,4   4   2,4  2,4  2,4
2,4  2,4  2,4  2,4  2,4   4   2,4  2,4
2,4  2,4  2,4  2,4  2,4  2,4   4   2,4
2,4  2,4  2,4  2,4  2,4  2,4  2,4   4 
 
However, in the more literal representation, 
the entries are not all independent.  The more symbolic 
representation is a more accurate reflection of the 
number of independent entries of each grade. 
 
 
The two blocks of the form 
 
1  3  3  3  3  3  3  3
3  1  3  3  3  3  3  3    
3  3  1  3  3  3  3  3     
3  3  3  1  3  3  3  3
3  3  3  3  1  3  3  3    
3  3  3  3  3  1  3  3
3  3  3  3  3  3  1  3     
3  3  3  3  3  3  3  1
 
can be taken more literally, as they mean that: 
the 8 entries labelled 1 correspond 
to the diagonal part of an 8x8 matrix; and 
the 56 entries labelled 3 correspond 
to the off-diagonal part of an 8x8 matrix.  
 
The conventions of the above Notation Notes are 
used from time to time in my papers and web pages. 
 
 
The even subalgebra Cle(0,8) of Cl(0,8) is then 
the block diagonal
 
 
0  2  2  2  2  2  2  2                             
4  4  2  2  2  2  2  2                             
4  4  4  2  2  2  2  2                             
4  4  4  4  2  2  2  2                             
4  4  4  4  4  2  2  2                            
4  4  4  4  4  4  2  2                             
4  4  4  4  4  4  4  2                             
4  4  4  4  4  4  4  4                             
                          
                           4  4  4  4  4  4  4  4  
                           6  4  4  4  4  4  4  4  
                           6  6  4  4  4  4  4  4  
                           6  6  6  4  4  4  4  4  
                           6  6  6  6  4  4  4  4  
                           6  6  6  6  6  4  4  4  
                           6  6  6  6  6  6  4  4  
                           6  6  6  6  6  6  6  8  
 
The SLx matrix action of sedenion left-multiplication by x 
restricted to the block diagonal 
of the even subalgebra Cle(0,8) is then 
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                    OLx         
                            ORx
 
and 
the block diagonal part of the SL matrices 
is just the direct sum  OL + OR 
each of which is an 8x8 real matrix 
acts on 8-dimensional vector space 
isomorphically 
to its action of 8-dimensional spinor space OSPINOR. 
 
Denote the OL spinor space by OSPINOR+ 
and    the OR spinor space by OSPINOR-.   
 
Then, the direct sum OSPINOR+  +  OSPINOR- 
represent
the +half-spinor space and the -half-spinor space 
of the Clifford algebra Cl(0,8) of Spin(0,8)
 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
                                                           + 
 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
                                                           - 
 
The +half-spinor space OSPINOR+ is acted on 
by the OL elements of Cle(0,8) of 
 
grade       0     2     4 
dimension   1    28    35   
 
while 
 
the -half-spinor space OSPINOR- is acted on 
by the OR elements of Cle(0,8) of 
 
grade                       4     6     8 
dimension                  35    28     1
 
we have the useful result that   
the block diagonal part of the 
adjoint left action SL of sedenions 
represents 
the 16-dimensional full spinor representation of 
the Clifford algebra Cl(0,8) of the Lie algebra Spin(0,8). 
 

 
ONAR AAM has shown more details of the relationship between 
SEDENIONS and CLIFFORD ALGEBRAS. 
 
 
Consider the set of N points, or nodes.  
 
Now consider the set of all subsets of the N nodes. 
It has 2^N elements.  
 
Now, from the Yang Hui (Pascal) triangle, we know that:  
 
2^N = 1 + N + N(N-1)/2 + ... +  N! / (k! (N-k)!  + ... + N + 1 
 
Now ask how many of the subsets have k nodes.  
It is the term  N! / (k! (N-k)!  
 
In particular, the number of edges of a fully connected 
graph of the N nodes is the number of 2-node subsets, 

http://www.stud.ux.his.no/~onar/
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because each edge just connects 2 nodes.  
 
What has this to do with Clifford algebras? 
 
A Clifford algebra of an N-dim vector space 
looks a lot like the "set of subsets of N things".
 
The Clifford algebra is called a "graded" algebra 
because it elements are not all on an equal footing. 
Its elements belong to various levels, or "grades". 
 
Its elements that correspond 
to the subsets containing k things 
are called the k-grade elements of the Clifford algebra.  
 
Geometrically, the k-grade elements of the 
Clifford algebra Cl(0,N) of the N-dimensional vector space 
are identified with the k-dimensional subspaces 
of the N-dimensional vector space.  
 
That is why Clifford, when he invented Clifford algebras, 
called them "geometric algebras".  They encode all 
the relationships among the subspaces of 
the N-dimensional vector space.  
 
-----------
Here are 2 technical qualifications:
We are dealing with real vector spaces, and so 
with real Clifford algebras, just as we have been 
dealing with division algebras over the real numbers; 
and we are ignoring signature of the vector space. 
Signature can be put in without problem, 
except it makes the discussion more complicated, 
so we don't do it here. 
-----------
 
 
Particularly, the 0-grade Clifford algebra element 
 
2^N = 1 + N + N(N-1)/2 + ... +  N! / (k! (N-k)!  + ... + N + 1 
 
is just 1, the origin of the vector space. 
 
There are N of the 1-grade elements, 
and they are a basis of the N-dimensional vector space. 
 
There is 1   N-grade element, 
and it is an N-dimensional volume element.  
 
There are N(N-1)/2  of the 2-grade elements. 
They are pairs of vectors, and are called bivectors.  
 
In the Clifford algebra, 
the product of two vectors is of grade 2, 
and is a 2-vector, also it is a called a bivector. 
 
The Clifford product of a  1-vector and a  k-vector 
(elements of grade 1 and of grade k) 
is the difference between 
a  (k+1)-vector   and a   (k-1)-vector.  
The k+1 part of the Clifford product looks 
like the exterior product, or generalized cross-product, 
and the k-1 part looks like an interior or dot product.  
 
In this way, the Clifford product combines 
both of the useful geometric vector products. 
 
What about the product of two bivectors, each of grade 2? 
 
The Clifford product is calculated in two stages. 
Call the bivectors  ab  and xy (where a,b,x,y are 1-vectors)  
 
The first stage of the calculation is 
to use ab xy = a (b xy) and calculate   b xy 
Since b is a 1-vector and xy is a bivector, 
the product b xy lives in 2 of the grades: 
part of it is in grade 2+1 = 3
part of it is in grade 2-1 = 1
Denote these parts by  bxy3  and bxy1 
 
The second stage of the calculation is 
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to get      a (bxy1 + bxy3)  
part of it is in grade 1-1 = 0
part of it is in grade 1+1 = 2
part of it is in grade 3-1 = 2
part of it is in grade 3+1 = 4 
 
Now, it looks like we have a mess. 
The Clifford product AB of two bivectors A and B 
is partly the sum of two bivectors, and 
so is partly in the bivector 2-grade subspace, 
but 
it also has a 0-vector part and a 4-vector part.  
 
HOWEVER, we can look at the COMMUTATOR of the 
Clifford product of two bivectors.  
The commutator is [A,B] = (1/2)(AB - BA) 
When we look at this, we see that 
the 0-vector parts and the 4-vector parts CANCEL OUT, 
and that we have: 
THE COMMUTATOR [A,B] OF TWO BIVECTORS A and B 
IS ALSO A BIVECTOR.  
 
That is, the Clifford algebra bivectors 
form a SUBALGEBRA of the Clifford algebra, 
under the commutator product.  
 
This subalgebra is the LIE ALGEBRA called Spin(0,N), 
and it is the simply connected covering algebra 
of the algebra that generates the rotation group 
of the N-dimensional vector space of Cl(0,N).  
 
 
What about other subalgebras of Cl(0,N)? 
 
One thing you will see is that the set of all 
even-number grades closes under the Clifford product.  
This is called the EVEN SUBALGEBRA of Cl(0,N), 
and is denoted Cle(0,N).  
 
Another thing is that the Clifford algebra structure 
2^N = 1 + N + N(N-1)/2 + ... +  N! / (k! (N-k)!  + ... + N + 1 
is symmetric in that the elements of 
grade k are in 1-1 correspondence with elements of grade N-k
This is called HODGE DUALITY.  
 
Hodge duality lets you define vector cross-products 
in certain dimensions (1,3,7).
 
It is clear that the 1-vectors by themselves do not form 
an algebra directly, because the Clifford product 
of two vectors is 
partly in grade 1+1 = 2
and 
partly in grade 1-1 = 0
 
However, you can just look at 
the part that is in grade 1+1 = 2. 
 
For the 3-dimensional vector space of Cl(0,3) 
2^3 = 1 + 3 + 3 + 1 
the 1-vectors correspond by Hodge duality 
to the 2-vectors, so you can use the duality 
to define the 3-dimensional cross-product.  
 
For the 7-dimensional vector space of Cl(0,7)
2^7 = 1 + 7 + 21 + 35 + 35 + 21 + 7 + 1 
you need to take an extra step. 
You must pick out an "associative 4-grade element"  
(call it A4 - it is related to a quaternionic subspace). 
Then, as for 3-dim, look only at the 2-grade bivector part 
of the product of two 1-vectors.  Call it  xy2.  
Then, take the product of xy2 and A4. 
It has a grade 4-2 = 2 part 
and a grade 4+2 = 6 part.  
Look only at the 6-grade part.  
By Hodge duality, the 6-grade part corresponds 
to a unique 1-vector of grade 7-6 = 1.  
That is the 7-dimensional cross product.  
It only works because the coassociative quaternionic 
subspace of the 7-dim vector space is 
in one of the "middle" grades (35-dimensional things). 
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Note that there are two 35-dimensional things: 
one of grade 3 (like Onar Aam's associative triple cycles); 
and one of grade 4 (like Onar Aam's coassociative squares).  
 
THIS IS ONAR AAM'S NEW GEOMETRIC INTERPRETATION 
of what are called  
ASSOCIATIVE and COASSOCIATIVE CALIBRATIONS.  
 
They are NOT widely known, and are written up only 
in a few books and papers.  
One such book is Spinors and Calibrations, 
by F. Reese Harvey (Academic Press 1990).  
(See particularly around pp. 144-145.  It is a good book.)
Calibrations are used in dimensional reduction of spacetime 
in the D4-D4-E6 physics model.
 
Consider Cl(0,8)
 2^8 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
and its even subalgebra Cle(0,8):
       1 +     28 +      70 +      28     + 1 
We have seen that the 28-dim bivector part 
form the 28-dimensional Lie algebra Spin(0,8) of 
antisymmetric 8x8 real matrices under [A,B] = (1/2)(AB - BA)
 
What about the symmetric 8x8 real matrices under AoB = (1/2)(AB+BA)?
They form the 64-28 = 36-dimensional Jordan algebra J8(R).  
 
 
Can 36-dim J8(R) be represented by half of 
       1 +               70 +             + 1 
 
similarly to the way Spin(0,8) is represented by half of 
               28 +                28          
 
To explore this question, note that Hodge duality 
splits the 70-dim 4-vector space into two 35-dim spaces:
       1 +              35+35 +           + 1 
 
Also note that 4-forms dual to the 4-vectors give 
coassociative Cayley calibrations PHI 
and that 8-forms give volume elements VOL, 
and 
that for s and t in the 16-dim space S of Cl(0,8) spinors, 
the tensor product   s x t  
decomposes into 
antisymmetric  s /\ t   in Cl(0,8) subspaces of grades 1,2,5,6  
and 
symmetric      s o t    in Cl(0,8) subspaces of grades 0,3,4,7,8
Further, 
the square of a spinor s in S is 
symmetric      s x s    in Cl(0,8) subspace of grades 0,4,8: 
     s x s  =  s o s =  1  +  PHI  +  VOL
 
Reese Harvey (Spinors and Calibrations (Academic Press 1990)) 
shows (in exercise 6-17) that the 14-dim exceptional Lie Group G2, 
the automorphism group of the octonions O, 
can be represented in the graded exterior algebra of forms 
on octonion imaginary space ImO = S7     /\(ImO)*   
whose structure is dual to that of Cl(7) 
2^7 = 1 + 7 + 21 + 35 + 35 + 21 + 7 + 1 
 
In particular, the representation space 
/\^2(ImO)*  decomposes as the direct sum   /\^2_{7}  +  /\^2_{14} 
   where  /\^2_{7}  is Im(O) and  /\^2_{14} is the Lie algebra G2
          characterized by the kernel of the derivation map 
          from 49-dim GL(ImO)   to   35-dim /\^3(ImO)*     
          (It is the antisymmetric part of GL(ImO), less S7>) 
and 
/\^3(ImO)*  decomposes as     /\^2_{1}  +  /\^2_{7}  +  /\^2_{27} 
   where  /\^2_{7}  is Im(O) and  
          /\^2_{1}  +  /\^2_{27} is the symmetric part of GL(ImO) 
          (It is the 1-dim scalar plus the 27-dim Jordan algebra J3(O).)
             
-----------------------------------------------
 
Now (at last) we can see what all this has 
to do with sedenions.  
 
The sedenion multiplication table is 16x16
so it has 256 = 2^8 entries and can be written 
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as a 16x16 matrix: 
 
   r i j k E I J K S T U V W X Y Z
 r x x x x x x x x x x x x x x x x
-i x x 
-j x   x q
-k x     x
-E x       x o o o
-I x         x o o
-J x           x o
-K x             x 
-S x               x s s s s s s s
-T x                 x s s s s s s
-U x                   x s s s s s
-V x                     x s s s s
-W x                       x s s s
-X x                         x s s
-Y x                           x s
-Z x                             x
 
The 16+15+15 = 46 x entries denote the "real" products that 
cannot belong to an associative triple cycle of the type ijk.  
 
For the ri part of the table, the complex numbers, 
there are no associative triple cycles. 
 
For the rijk part of the table, the quaternions, 
there is only one associative triple cycle, 
the ijk triple itself, denoted by the q entry.  
It occupies the upper triangular part 
of the lower right quadrant, and so is 
only 1/2 (from picking the upper triangular part) 
of 1/3 (from picking the lower right quadrant 
out of the 3 new quadrants that come from 
extending the complex numbers to the quaternions).  
That is equivalent to considering the overlapping 
arising from the 6 permutations of the 
one associative triple cycle ijk, for which the 
first two elements would be ij,jk,ki,ji,kj,ik.  
 
The 6 o entries represent the 6 new 
associative triple cycles that come with the octonions.  
 
The 28 s entries represent the 28 new 
associative triple cycles that come with the sedenions.  
 
Recall that 
the block diagonal part of SL sedenion left-multiplication 
corresponds to the full spinor representation of the 
16x16=256-dim Clifford algebra Cl(0,8):
 
2^8 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
 
The 28-dimensional bivector space represents 
the 28-dimensional Lie algebra Spin(0,8), 
using the commutator product. 
It is called the 28-dimensional adjoint 
representation of Spin(0,8). 
 
The 8-dimensional vector space represents 
the vector space on which the Lie group Spin(0,8) 
acts as a rotation group.  
It is called the 8-dimensional vector 
representation of Spin(0,8).  
 
Each bivector, or Lie algebra element, 
can be represented by a "new" sedenion 
associative triple.  
 
THIS IS A NEW WAY TO LOOK AT LIE ALGEBRAS. 
 
Now look at the even subalgebra Cle(0,8) of Cl(0,8). 
Since Cl(0,8) is given by 
 
2^8 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 
 
Cle(0,8) is given by 
 
      1 +  28 +  70 +  28 + 1 
 
Now pick a 7-dimensional subspace (imaginary octonions) 
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of the 8-dimensional vector space (octonions), and 
look at the rotations (Spin(0,8) bivectors) whose 
axes are those 7 vectors.  That lets us pick out 
7 of the 28 Spin(0,8) bivectors and regard them as 
vectors in a 7-dimensional space.  The other 21 
bivectors then represent rotations in that 7-dimensional 
space, that is, they represent elements of Spin(0,7), 
the Lie algebra of the Cl(0,7) Clifford algebra.  
Therefore, Cle(0,8) then can be written as:  
 
      1 + 7 + 21 +  70 +  21 + 7 + 1 
 
We have already seen that the Spin(0,7) Clifford algebra
can be written as:  
 
2^7 = 1 + 7 + 21 + 35 + 35 + 21 + 7 + 1 
 
So we can see, by splitting the 70-dimensional 
4-vector space of Cl(0,8) into two spaces, 
one 35-dimensional associative 3-vector space of Cl(0,7), 
and 
one 35-dimensional coassociative 4-vector space of Cl(0,7), 
that 
Cle(0,8), the even subalgebra of Cl(0,8), 
is just Cl(0,7), the real 7-dimensional Clifford algebra.  
 
Going to lower and lower dimensions, 
we can see that the 6 o entries 
representing the 6 new associative triple cycles that 
come with the octonions 
represent the 6-dimensional Lie algebra Spin(0,4), 
or rotations in 4-dimensional spacetime, 
which looks like 
3-dimensional spatial rotations 
plus 3-dimensional Lorentz boosts.  
 
Also, the one q entry 
representing the associative quaternion triple 
represents the 1-dimensional Lie algebra Spin(0,2) = U(1), 
the rotations in the complex plane.   
 
WHAT ABOUT GOING UP TO HIGHER DIMENSIONS?
 
For 32-ons, we get 120 new associative triple cycles, 
and they represent the Lie algebra Spin(0,16) of 
the Clifford algebra Cl(0,16).  
 
HOWEVER, NOTHING REALLY NEW HAPPENS BECAUSE OF 
THE PERIODICITY PROPERTY OF REAL CLIFFORD ALGEBRAS. 
 
The periodicity theorem says that 
Cl(0,N+8) = Cl(0,8) x Cl(0,N)     (here x = tensor product) 
 
That means that the Clifford algebra Cl(0,16) of the 32-ons
is just the tensor product of two copies 
of the Clifford algebra Cl(0,8).  
 
So, everything that happens in the 32-on Clifford algebra 
is just a product of what happens with Cl(0,8).  
 
That point is emphasized by the fact 
(see Lohmus, Paal, and Sorgsepp, 
Nonassociative Algebras in Physics (Hadronic Press 1994))
that the derivation algebra of ALL Cayley-Dickson algebras 
at the level of octonions or larger, 
that is, of dimension 2^N  where N = 3 or greater, 
is the exceptional Lie algebra G2, 
the Lie algebra of the automorphism group of the octonions.
 
The exceptional Lie algebra G2 is 14-dimensional, 
larger than the 8-dimensional octonions, 
but smaller than the 16-dimensional sedenions.  
 
Each 8-dimensional half-spinor space of Cl(0,8) 
has a 7-dimensional subspace of "pure" spinors 
(see Penrose and Rindler, Spinors and space-time, 
                          vol. 2, Cambridge 1986)
that correspond by triality to the 
7-dimensional null light-cone of the 8-dim vector space.  
 
The 7-dimensional spaces are 7-dimensional representations 
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of the 14-dimensional Lie algebra G2.
 

 
With respect to the D4-D5-E6-E7 physics model, 
the block diagonal part of 
the SL sedenion left-multiplication matrix 
represents the 16-dimensional full spinors of Cl(0,8), 
whose bivector Lie algebra is 28-dim D4 Spin(0,8). 
 
You can then make the conformal group, 45-dim D5 Spin(1,9), 
extending 28-dim D4 Spin(0,8), 
by forming the 2x2 matrices over Cl(0,8), 
which are the Clifford algeba Cl(1,9), 
as described by Ian Porteous 
in chapters 18 and 23 of 
Clifford Algebras and the Classical Groups (Cambridge 1995). 
Note that there is a Spin(0,2) = U(1) symmetry 
due to the 2x2 matrices that can be used 
to give the vector extension to D5 from D4 
a complex structure.  
 
The conformal group, 78-dim E6, 
extending 45-dim D5 Spin(1,9), 
may be formed in an exceptional way, 
by constructing E6 commutation relations 
WITHIN the Cl(1,9) Clifford algebra, 
by going from the Spin(1,9) group of Cle(1,9) 
to the Pin(1,9) group of Cl(1,9).  
The effect is to add to 45-dim Spin(1,9) 
the 32-dim full spinors of Cle(1,9) 
plus a Spin(0,2) = U(1) symmetry arising from 
the 2-fold covering of Cle(1,9) by Cl(1,9).  
The Spin(0,2) = U(1) symmetry gives the spinors 
a complex structure.  
(Such a construction cannot be done in all dimensions.  
It is exceptional, and is due to underlying octonion structures.) 
 
Then, as discussed by Gilbert and Murray 
in Clifford algebras and Dirac operators 
in harmonic analysis (Cambridge 1991), 
Dirac operators and related structures 
can be constructed and used to build 
the D4-D4-E6 physics model.  
 

 
Finally, to answer the initial question: 
 
WHY NOT SEDENIONS?  
 
to me, the useful part of the sedenion product is 
not the full sedenion product, 
but only the block diagonal part 
 
                    OLx         
                            ORx
 
of the SL sedenion left-multiplication matrix, 
because 
it represents the 16-dimensional full spinors of Cl(0,8) 
and
it is equivalent to the direct sum  OL + OR 
of
octonion left-multiplication 
and 
octonion right-multiplication.  
 
 
Sedenions may also be a good way to express 
the structure of the last Hopf fibration    
S7  -->  S15 -->  S8. 
Since there are no Hopf fibrations other than 
 S0  -->  S1  -->  RP1 = Spin(2)/Spin(1) 
 S1  -->  S3  -->  S2 = CP1 = SU(2)/U(1) = Sp(1)/U(1) = Spin(3)/Spin(2)
 S3  -->  S7  -->  S4 = HP1 = Sp(2)/(Sp(1)xSp(1)) = Spin(5)/Spin(4) 
 S7  -->  S15 -->  S8 = OP1 = Spin(9)/Spin(8) 
sedenion structure may show why the sequence terminates.  
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Also, 
it is possible that the sedenions may show the structure 
of the 16-dimensional octonionic projective plane OP2 = F4/Spin(9) 
and may also show 
why there is no higher-dimensional octonionic projective space.  
 
 
 
I think that the highest and best use of sedenions 
is not for the full algebra structure 
but 
as a very useful expression 
of "global" organization of the structure of octonions.  
 
 
 
Other useful 16-dimensional structures are 
the 16-dim Barnes-Wall lattice /\16 
and 
the XY-product of Geoffrey Dixon.  
 

Another way to see why sedenions do not make Division Algebras 
is to look at the construction of Division Algebras from Clifford Algebras. 
 

Sedenions and other ZeroDivisor Algebras have 
been discussed by Charles Muses. 

Mari Imaeda has an interesting Octonion and Sedenion web site.

 

 

Tony Smith's Home Page ......

http://www.geocities.com/zerodivisor/index.html
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Tony Smith's Home Page

Freudenthal-Tits Magic Square:

Here are some approaches from other points of view:

Geoffrey Dixon
John Baez - Division Algebras
C.H. Barton and A. Sudbery
J. M. Landsberg - Algebraic Geometry

References

The E6-E7-E8 structures are based 
on the Freudenthal-Tits Magic Square, 
which shows relationships between 
division algebras and matrix algebras.  
 
In particular:
 
Division algebras define the rows of the Magic Square; 
 
Jordan algebras define the columns of the Magic Square; 
and 
Lie algebras define the entries of the Magic Square.
 
The Jordan algebras are Hermitian matrices with 
a symmetric product. 
The Lie algebras are anti-Hermitian matrices with 
an antisymmetric product. 
 
The Magic Square includes ALL the exceptional Lie algebras, 
but only some of the A, B, C, and D series Lie algebras.   
 
There don't seem to be many references in standard textbooks. 
I first read about it in  
the article Jordan Algebras and their Applications, 
by Kevin McCrimmon, Bull. AMS 84 (1978) 612-627, at pp. 620-621 
and in 
the unpublished 1976 Caltech notes of Pierre Ramond, 
who I think learned about it from Feza Gursey at Yale.  
Freudenthal wrote about it in Adv. Math. 1 (1964) 143, and 
Tits in Indag. Math. 28 (1966) 223-237.
 
It is: (here I use Q for quaternion, and I follow McCrimmon 
except that I correct a misprint of A6 that should (I think) be D6, 
and I will also say that McCrimmon writes it as 4x5 instead of 4x4, 
so that it is rectangle instead of square - other authors omit 
the first column of McCrimmon's figure, and they get a 4x4 square, 
but they don't have G2 as the derivation algebra of octonions O.)
 
 
 
        R      J3(R)      J3(C)      J3(Q)      J3(O)
 
    
R       0       A1         A2         C3         F4    
    
C       0       A2        A2+A2       A5         E6    
 
Q       A1      C3         A5         D6         E7    
 
O       G2      F4         E6         E7         E8    
 
 
The columns are labelled 
by Jordan algebras J = R, J3(R), J3(C), J3(Q), J3(O) 
(where J3(K) is the algebra of 3x3 Hermitian matrices over K)
 
The rows are labelled
by composition algebras A =  R, C, Q, O 
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It is a 4x5 rectangle, but the right 4 columns make a 4x4 square. 
 
The 4x5 Magic Square entries are Lie algebras L formed 
by the rule:  
 
L = Der(A) + (A0xJ0) + Der(J) 
 
where Der means derivation, + is direct sum, x is tensor product, 
A0 are the pure imaginary elements of A, R0=S0, C0=S1, Q0=S3, O0=S7,
(here Sn means the algebra of tangent vectors to an n-dim sphere, and 
S0,S1,S3 are Lie algebras and S7 is a Malcev algebra), and 
J0 are the elements of trace zero of the Jordan algebra J.  
(McCrimmon shows what the Lie products of such elements are, 
on page 620 of his article in Bull. AMS).  
 
Further, notice that 
A1 is SU(2), A2 is SU(3), A5 is SU(6), 
C3 is Sp(3) (denoted by some people Sp(6)), 
D6 is SO(12) (same Lie algebra as Spin(12), and 
G2, F4, E6, E7, and E8 are the exceptional Lie algebras.  
The corresponding exceptional Lie groups are the subject 
of the book Lectures on Exceptional Lie Groups by J. F. Adams, 
published posthumously by Un. of Chicago Press in 1996, 
edited by Zafer Mahmud and Mamoru Mimura. 
 
 
To try to make the magic squares a little clearer, 
here is the Magic Square with the dimensions 
of the Lie algebras as entries:  
 
           R       J3(R)      J3(C)       J3(Q)     J3(O)
 
 
R          0        3          8           21       52
 
C          0        8         16           35       78=52+1x26
 
Q          3       21         35           66      133=52+3x26+3
 
O         14       52         78          133      248=52+7x26+14
 
 
 
 
 
           R       J3(R)      J3(C)       J3(Q)     
 
 
R          0        3          8           21
 
C          0        8         16           35=21+1x14
 
Q          3       21         35           66=21+3x14+3
 
O         14       52         78          133=21+7x14+14
 
 
 
 
 
           R       J3(R)      J3(C)       
 
 
R          0        3          8
 
C          0        8         16=8+1x8
 
Q          3       21         35=8+3x8+3
 
O         14       52         78=8+7x8+14
 
 
 
 
 
           R       J3(R)      
 
 
R          0        3
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C          0        8=3+1x5
 
Q          3       21=3+3x5+3
 
O         14       52=3+7x5+14
 
 
To help a little more, consider the dimension of
3x3 matrices with entries Aij such that Aij = Aji*
(where * denotes conjugate)
 
If the entries of Aij are of dimension k 
then the diagonal Aii are real, and 
the matrix dimension is 3k + 3,
and if trace = sum of diagonals = 0,  the dimension is 3k + 2.
 
Therefore:
for reals:        3x1 + 2 = 5;
for complex:      3x2 + 2 = 8;
for quaternion:   3x4 + 2 = 14;
for octonion:     3x8 + 2 = 26.
 
 
As for the first column,
which is rectangle part, not really part of the 4x4 square:
 
 
           R
 
 
R          0        (no imaginary part)
 
C          0        (imaginary part dissipates)
 
Q          3        (imaginary part stable) 3 is dim of SU(2)
 
O         14=7+7    (imaginary part expands) 14 is dim of G2
 
 

Geoffrey Dixon shows how to construct F4, E6, E7, and E8 from a slightly different point of view:

F4 = Spin(8) + SO(3) + 3x7 = 28 + 3 + 3x7 = 52
E6 = Spin(8) + SU(3) + 6x7 = 28 + 8 + 6x7 = 78
E7 = Spin(8) + Sp(3) + 12x7 = 28 + 21 + 12x7 = 133
E8 = Spin(8) + F4 + 24x7 = 28 + 52 + 24x7 = 248

To get from Geoffrey Dixon's construction to my construction,

use the fibrations S7 = Spin(8) / Spin(7) and S7 = Spin(7) / G2

to break the 28 of Spin(8) into 14 + 7 + 7 of G2, S7, and S7,

and add the two 7's to his 3x7, 6x7, 12x7, and 24x7

to get my 5x7, 8x7, 14x7, and 26x7.

 

 
John Baez writes This Weeks Finds in Math Physics on the WWW. 
His Week 64 describes E6;  his Week 90 describes E8; 
and his Week 91 describes triality.  
 
The Freudenthal-Tits Magic Square can be formulated 
in the terms of his description of E8: 
 
Start with D4 = Spin(8):  
 
 28 =  28  +   0  +   0  +   0  +   0  +   0  +   0  
 

http://www.7stones.com/Homepage/octotut15.html
http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/week64.html
http://math.ucr.edu/home/baez/week90.html
http://math.ucr.edu/home/baez/week91.html
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Add spinors and vector to get F4:  
 
 52 =  28  +   8  +   8  +   8  +   0  +   0  +   0  
 
Now, "complexify" the 8+8+8 part of F4 to get E6: 
 
 78 =  28  +  16  +  16  +  16  +   1  +   0  +   1  
 
Then, "quaternionify" the 8+8+8 part of F4 to get E7: 
 
133 =  28  +  32  +  32  +  32  +   3  +   3  +   3  
 
Finally, "octonionify" the 8+8+8 part of F4 to get E8: 
 
248 =  28  +  64  +  64  +  64  +   7  +  14  +   7  
 
 
This way shows you that the "second" Spin(8) in E8 
breaks down as  28 = 7 + 14 + 7 
which is globally like two 7-spheres and a G2, 
one S7 for left-action, one for right-action, 
and a G2 automorphism group of octonions 
that is needed to for "compatibility" of the two S7s.  
 
the  3+3+3 of E7, the 1+0+1 of E6, and the 0+0+0 of F4 and D4 
are the quaternionic, complex, and real analogues of the 7+14+7. 

 

In MAGIC SQUARES OF LIE ALGEBRAS, math.RA/0001083, C.H. Barton and A. Sudbery say: "... This paper is an
investigation of the relation between Tit's magic square of Lie algebras and certain Lie algebras of 3 x 3 and 6 x 6
matrices with entries in alternative algebras. By reformulating Tit's definition in terms of trialities (a generalisation of
derivations), we give a systematic explanation of the symmetry of the magic square. We show that when the columns
of the magic square are labelled by the real division algebras and the rows by their split versions, then the rows can be
interpreted as analogues of the matrix Lie algebras su(3), sl(3) and sp(6) defined for each division algebra. We also
define another magic square based on 2 x 2 and 4 x 4 matrices and prove that it consists of various orthogonal or (in
the split case) pseudo-orthogonal Lie algebras. ...

... Tits ... showed ... the so-called magic square of Lie algebras of 3 x 3 matrices whose complexifications are

   R   C     H    O 
R  A1  A2    C3   F4
C  A2  A2xA2 A5   E6
H  C3  A5    B6   E7
O  F4  E6    E7   E8

The striking properties of this square are (a) its symmetry and (b) the fact that four of the five exceptional Lie algebras
occur in its last row. ... The fifth exceptional Lie algebra, G2, can be included by adding a extra row corresponding to
the Jordan algebra R . ...

... most exceptional Lie algebras are related to the exceptional Jordan algebra of 3 x 3 hermitian matrices with entries
from the octonions, O. ... this relation yields descriptions of certain real forms of the complex Lie algebras

F4 ... which can be interpreted as octonionic versions of ... the Lie algebra of antihermitian 3 x 3 matrices ...
E6 ... which can be interpreted as octonionic versions of ... the Lie algebra of .... special linear 3 x 3 matrices
and ...
E7 which can be interpreted as octonionic versions of ... the Lie algebra of ... symplectic 6 x 6 matrices. ...".

 

Joseph M. Landsberg approaches the Freudenthal-Tits Magic Square from an Algebraic

http://xxx.lanl.gov/abs/math.RA/0001083
http://www.math.gatech.edu/~jml/
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Geometry Point of View

 

 

In math.AG/9810140, J. M. Landsberg and Laurent Manivel say: "... This is the first paper in a series establishing new
relations between the representation theory of complex simple Lie groups and the algebraic and differential geometry
of their homogeneous varieties. In this paper we determine the varieties of linear spaces on rational homogeneous
varieties, provide explicit geometric models for these spaces, and establish basic facts about the local differential
geometry of rational homogeneous varieties. Let G be a complex simple Lie group, P a maximal parabolic subgroup.
The space of lines on G / P in its minimal homogeneous embedding was determined ...[ by Cohen and Cooperstein ]...
in terms of Lie incidence systems. There is a dichotomy between the cases for which the simple root associated to P is
short or not: for non-short roots, the space of lines on G / P is G-homogeneous and can be described using ideas of
Tits; for short roots, it is not G-homogeneous. ... We present a refinement of their result ... (for a parabolic subgroup P
which does not need to be maximal), that each connected component of the space of lines consists of exactly two G-
orbits. ... We explain how to determine the higher dimensional linear spaces associated to non-short roots using Tits
methods. For short roots, we provide explicit descriptions of the spaces we study, especially in the exceptional cases
where we use Cayley's octonions. In all cases, each connected component of the variety of linear spaces on a G / P is
quasi-homogeneous; more precisely, it is the union of a finite number of G-orbits. ...

... Here is a table of the G-minuscule varieties: there are four infinite series and two exceptional spaces.

... Here E and Q are the tautological and quotient vector bundles on the Grassmannian or their pullbacks to the
varieties in question. S+ is the half spin representation of D5, and J3(O) is the space of 3 x 3 O-Hermitian matrices, the
representation V_w1 for E6 ... G_w( O3,O6 ) may be interpreted as the space of O3 's in O6 that are null for an O-
Hermitian symplectic form ...

... As an algebraic variety, G2 / P1 is a familiar space, G2 / P1 = Q5 in P6 . ... G2 is not really an exceptional group,
because it is defined by a generic form. ... The ... interpretation can be understood in terms of folding Dynkin
diagrams:

http://xxx.lanl.gov/abs/math.AG/9810140
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This indicates that G2 / P1 should be be understandable in terms of D4 / P1 = Q6 , and in fact it is a generic
hyperplane section. Im O in O should be thought of as the traceless elements, where the trace of an element is its
"real" part and we call the hyperplane section { tr = 0 } . ...

... J3(O) ... a Jordan algebra ... There is a well-defined determinant on J3(O ), which is defined by same expression as
the classical determinant in terms of traces:

... F4 / P4 = OP2_0 . ... The description [of] ... F4 in GL(J3(O)) ... [as F4 = { g in E6 | g+ = g- } ... is motivated by
folding of Dynkin diagrams:

... Note that F4 is generated by SO3 and Spin8 ... This defines an automorphism of the Jordan algebra J3( O)_0
because of the triality principle. ...

... E6 is the subgroup of GL( J 3(O )) = GL(27, C ) preserving det. The notion of rank one matrices is also well defined
and the Cayley plane, E6 / P1 = OP2 in P(J3(O)) is the projectivization of the rank one elements, with ideal the 2 x 2
minors ... Since alpha_1 is not short, all linear spaces on OP2 are described by Tits geometries. In particular, E6/ P3 is
the space of lines on OP2 and E6 / P2 is the space of P5 's on OP2 ...

 

 

In math.AG/9902102, J. M.Landsberg and Laurent Manivel say: "... Complex simple Lie algebras were classified by
Cartan and Killing 100 years ago. Their proof proceeds by reducing the question to a combinatorical problem: the
classification of irreducible root systems, and then performing the classification. We present a new proof of the
classification via the projective geometry of homogeneous varieties. Our proof is constructive: we build a
homogeneous space X in PN from a smaller space Y in Pn via a rational map Pn -> PN defined using the ideals of the
secant and tangential varieties of Y. Our proof has three steps.

Among homogeneous varieties, there is a preferred class, the minuscule varieties ...
We next construct all the fundamental adjoint varieties from certain minuscule varieties. ...
Finally, we prove that these are all the adjoint varieties except for the two "exceptional" cases of Am and Cm. ...

... Our proof can be translated into a combinatorical argument: the construction consists of two sets of rules for adding
new nodes to marked Dynkin diagrams. As a combinatorical algorithm, it is less efficient than the standard proof ...

... minuscule representations define algebraic structures that are cousins of Clifford algebras ... the raising and lowering
action corresponds to Clifford multiplication. ...

 

http://xxx.lanl.gov/abs/math.AG/9902102
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In math.AG/9908039, J. M.Landsberg and L. Manivel say: "... We connect the algebraic geometry and representation
theory associated to Freudenthal's magic square. We give unified geometric descriptions of several classes of orbit
closures, describing their hyperplane sections and desingularizations, and interpreting them in terms of composition
algebras. In particular, we show how a class of invariant quartic polynomials can be viewed as generalizations of the
classical discriminant of a cubic polynomial. ...

... Freudenthal associates to each group in the square a set of preferred homogeneous varieties (k-spaces for each group
in the k-th row). These spaces have the same incidence relations with the corresponding varieties for the groups in the
same row. He calls the geometries associated to the groups of the rows respectively, 2-dimensional elliptic, 2-
dimensional plane projective, 5-dimensional symplectic and metasymplectic. The distinguished spaces are called
respectively, spaces of points, lines, planes and symplecta. To avoid confusion, we will use the terminology F-points,
F-planes etc. ... While Freudenthal was interested in the synthetic/axiomatic geometry of the spaces, we are primarily
interested in the spaces as subvarieties of a projective space. ...

The Severi varieties ... the projective planes over the composition algebras ... have the unusual property that a generic
hyperplane section of a Severi variety is still homogeneous. Putting the resulting varieties into a chart we have:

... These varieties are homogeneous spaces of groups whose associated Lie algebras are:

This chart is called Freudenthal's magic square of semi-simple Lie algebras.

The magic square was constructed by Freudenthal and Tits as follows: Let A denote a complex composition algebra
(i.e. the complexification of R , C , the quaternions H or the octonions O ). For a pair ( A ; B ) of such composition
algebras, the corresponding Lie algebra is

... To deduce the first line of the magic square from the second one we use the folding of a root system. ... Here is a
chart summarizing the representations arising from folding:

... the notations are explained ...[ in the paper ]...".

 

 

http://xxx.lanl.gov/abs/math.AG/9908039
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In math.AG/0107032, J. M.Landsberg and L. Manivel say: "... we thought it might be interesting to parametrize the
exceptional series by a = dim CA , where A is respectively the complexification of 0, R, C, H, O for the last five
algebras in the exceptional series (so a = 0, 1, 2, 4, 8). ... The construction we use highlights the triality principle, since
we put a natural Lie algebra structure on the direct sum

where t( A ) is a certain triality algebra associated to A . ... If A is a real Cayley algebra, it is a classical fact that T( A
) is an algebraic group of type D4. ... we get the following types for the Lie algebra t( A ) of T( A ) ...

t( R )    t( C )       t( H )        t( O )
  0        R2      so3 x so3 x so3    so8  

... For B = O , our construction gives the last line of Freudenthal square. ... Consider the case of e8, i.e., A = O . ...
Now we make a few observations on the weights of Ai. ... The weight structure is as follows:

...".

 

 
Here are some more references:  
 
the book Nonassociative Algebras in Physics, 
by the Estonians Jaak Lohmus, Eugene Paal, and Leo Sorgsepp, 
Hadronic Press (1994) p. 58 
and 
the book Division Algebras by Geoffrey Dixon, 
Kluwer (1994) chapter 8 
and 
the article Division Algebras ... by A. Sudbery 
J. Phys. A:  Math. Gen. 17 (1984) 939-955 

 

 

Tony Smith's Home Page

......

http://xxx.lanl.gov/abs/math.AG/0107032
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Spin(8) Physics:
 

Why Spin(8)?
What about other signatures than Euclidean Spin(0,8) ?

 

Only Spin(8) has TRIALITY.

The Coxeter-Dynkin diagram of Spin(8) is shown in red.

 

The red 28 is the adjoint representation.
The top red 8 is the vector representation.
The bottom two red 8s are
the +halfspinor and -halfspinor representations.
The three green 8s are the imaginary parts of the complex spaces
whose Silov boundaries are
the 8-dim vector, +halfspinor, and -halfspinor representations.
The top 1 is the U(1) propagator phase of gauge bosons.
The bottom 1 is the U(1) propagator phase of
halfspinor fermion particles and antiparticles.
The 1-dim scalar representation is not shown here.

Begin with the 28 infinitesimal generators of Spin(8).

The 28 can be represented on a 1-dimensional space
by mapping each of the 28 into +1.
This is the scalar representation.
It does not distinguish the 28 from each other.

The 28 can be represented on a 28-dimensional space
by identifying basis elements of the 28-dimensional space with the 28
and
representing the action of the 28 by the Lie product.



Spin(0,8) Physics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Spin8.html[4/16/18, 1:43:05 AM]

This is the adjoint representation.
It does distinguish, faithfully, the 28 from each other.

EACH OF THE 28 IS A GAUGE BOSON.
Gauge bosons are represented by the adjoint representation.
Gauge bosons alone are not enough to build a Lagrangian.
However, the 28 DO generate a LITTLE GROUP, or ISOTROPY GROUP,
that can be combined with other structures to build a Lagragian.

EVERY REPRESENTATION OF THE 28 CAN BE CONSTRUCTED FROM:
the scalar; the adjoint; and
the following three representations:  VECTOR, + HALFSPINOR, AND -HALFSPINOR.

TRIALITY defines an isomorphism
VECTOR  =  + HALFSPINOR  =  -HALFSPINOR .
 

VECTOR:
The 28 can be represented on an 8-dimensional vector space,
by rotation infinitesimal generators defined by 
real antisymmetric 8x8 matrices.
The 28 define the upper triangular 28 entries of the 64 entries
 

0 x x x x x x x
- 0 x x x x x x
- - 0 x x x x x
- - - 0 x x x x
- - - - 0 x x x
- - - - - 0 x x
- - - - - - 0 x
- - - - - - - 0

and real antisymmetry defines the other 36 entries.

THE 8-DIM VECTOR REPRESENTATION SPACE IS SPACETIME.
The 28 gauge bosons can move around in the 8-dim spacetime
by defining a connection on  a principal fiber bundle made up of
the 8-dim spacetime base manifold
and
the 28 as the fibers, acting as generators of a Spin(0,8) gauge group.

The 28 generate the LITTLE GROUP, or isotropy group,
of the coset space Spin(0,10)/Spin(0,8)xU(1) of dimension 45-28-1=16.

The 8-dim spacetime is the Silov Boundary RP1xS7
of the 16-dimensional bounded complex domain
derived from Spin(0,10)/Spin(0,8)xU(1).

The Lagrangian at this stage of construction is
the integral over 8-dim spacetime of
 

dd P' /\ * dd P     +     F /\ *F
       
where F is a curvature 2-form and * is the 8-dim Hodge dual, and
where d is the covariant derivative defined by the connection
and P is a scalar field

+ HALFSPINOR:

The 28 can be represented on an 8-dimensional space
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of ROW minimal RIGHT ideals in the 64-dimensional part
of the 256-dimensional Clifford algebra Cl(0,8) that is
the half of the even subalgebra Cle(0,8) that has +1 eigenvalue with
respect to the action of the Cl(0,8) pseudoscalar by the Clifford product.
See hep-th/9402003.

THE 8-DIM +HALFSPINOR ROW RIGHT IDEAL REPRESENTATION SPACE
DEFINES THE DIRAC OPERATOR.

The connection defines a covariant derivative,
and the row right ideal +halfspinor representation space
defines 8-dim  "gammas" that,
when combined with the covariant derivative,
give a Dirac operator that can operate on fermion spinor particles.

The 28 can also be represented on an 8-dimensional space
of COLUMN minimal LEFT ideals in the 64-dimensional part
of the 256-dimensional Clifford algebra Cl(0,8) that is
the half of the even subalgebra Cle(0,8) that has +1 eigenvalue with
respect to the action of the Cl(0,8) pseudoscalar by the Clifford product.

THE 8-DIM +HALFSPINOR COLUMN LEFT IDEAL REPRESENTATION SPACE
DEFINES THE FERMION SPINOR PARTICLES.

The fermion spinor particles on which the Dirac operator operates are
defined as the 8 octonionic basis elements {1,i,j,k,e,ie,je,ke} of the
8-dim column left ideal +halfspinor representation space.

- HALFSPINOR:

The 28 can also be represented on 8-dimensional spaces
of ROW and COLUMN minimal RIGHT and LEFT ideals in the 64-dimensional part
of the 256-dimensional Clifford algebra Cl(0,8) that is
the half of the even subalgebra Cle(0,8) that has -1 eigenvalue with
respect to the action of the Cl(0,8) pseudoscalar by the Clifford product.

THE 8-DIM -HALFSPINOR REPRESENTATION SPACES
DEFINE THE DIRAC OPERATOR AND FERMION SPINORS
ACTING ON AND REPRESENTING ANTIPARTICLES.

The Lagrangian at this stage of construction now has a term
with fermion spinor field S,
with interaction given by the Dirac operator D,
so that the Lagrangian is the integral over 8-dim spacetime of

dd P' /\ * dd P     +     F /\ *F     +     S' D S

The structure is now more complicated than a principal fiber bundle.
It is sort of a "compound" fiber bundle, where

not only do the 28 generate the LITTLE GROUP, or isotropy group,
of the coset space Spin(0,10)/Spin(0,8)xU(1) of dimension 45-28-1=16,
which gives an 8-dim Silov boundary spacetime,

but the Spin(0,10) acts as a LITTLE GROUP, or isotropy group,

http://xxx.lanl.gov/abs/hep-th/9402003
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of the coset space E6/Spin(0,10)xU(1) of dimension 78-45-1=32,
which gives TWO 8-dim Silov boundary spaces, the octonionic
basis elements of which define spinor fermion particles and antiparticles.

There are 3 generations of fermions with 
CP = T violation.

SO FAR, THE LAGRANGIAN IS CLASSICAL.

This is a SIRDS view of the Coxeter-Dynkin Diagram and the
McKay Polytope of E6.
(from C program by Michael Gibbs)

Clicking on the picture takes you to hep-th/9306011.
SIRDS.hqx is a BinHex Mac application for SIRDS.
Load it to your Mac disk if you want it.  You should also load:
ThreeD.dat and ColorForm.dat
which are data files to be put in the same Mac folder as SIRDS.hqx.
You can make your own SIRDS by editing the data files.
The total size of SIRDS.hqx and the data files is about 65k.

DEFINE A QUANTUM LAGRANGIAN BY SUM OVER PATHS:

Now the Lagrangian has TWO sums:
a sum over paths; and
an integral over 8-dim spacetime.

The sum over paths requires you to look at the paths on the scale of the
smallest links in the 8-dimensional E8 lattice spacetime,
because all distinct paths must be summed over and,
if you treat spacetime as continuous, you get a sum that is
ill-defined in principle (as well as difficult in practice).

Before the sum over paths quantization takes place,
the Lagrangian describes all possible histories
(including gauge equivalent ones)
as classical Spin(0,8) symmetric possible histories of massless
gauge bosons, spinor fermions, and scalar.
Since everything then is massless, everything lives on lightcones.

From the point of view of a lightcone line, time does not progress,
but it can belong to many different histories.

Since 8-dim E8 lattice spacetime does NOT have the standard 8-dim lightcone
paths for nearest neighbor points, but
DOES reduce to a 4-dim D4 lattice spacetime with natural lightcone structure:

http://members.aol.com/jmtsgibbs/
http://xxx.lanl.gov/abs/hep-th/9306011
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SIRDS.hqx
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THE 8-DIM HYPERDIAMOND LATTICE SPACETIME
is reduced to
A 4-DIM HYPERDIAMOND LATTICE SPACETIME.

A HyperDiamond lattice in 4-D spacetime is
derived from an 8-dimensional HyperDiamond lattice.

The 4-D HyperDiamond lattice is used in making a 4-D Feynman Checkerboard.

Here is a stereo view of a 3-D projection of a vertex in a D4 lattice
(from C program by Michael Gibbs)
The 4th dimension is color-coded by  blue = +, green = 0, and red = -.

A 4-dim 24-cell is shown in this stereo view of a 3-D projection
(from C program by Michael Gibbs)
The 4th dimension is color-coded by  blue = +, green = 0, and red = -.

Click here for 742k quicktime.mov animation (It can be played in a loop.)
Draw4D27.hqx is a BinHex Mac application for viewing such things. 
Load it to your Mac disk if you want it.  You should also load:
ReadMe4D, 24Cell, Hypercube, Cross, Simplex,
Grid, 24vertex, LC24vertex,
45pt27ln, 135pt27ln, and 27-lineComments,
which are text or data files to be put in the same Mac folder as Draw4D27.hqx.
The total size of Draw4D27.hqx and the text and data files is about 130k.

To avoid overcounting gauge equivalent paths,
ADD GAUGE FIXING (GF) AND GHOST (GG) TERMS, to get

dd P' /\ * dd P     +     F /\ *F     +     S' D S     +    GF     +     GG

The quantum Lagrangian does not have the Spin(0,8) symmetry of the 28.

After dimensional reduction, the Higgs mechanism gives mass
to some gauge bosons and spinor fermions.

http://members.aol.com/jmtsgibbs/
http://members.aol.com/jmtsgibbs/
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/anim24c.mov
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Draw4D27.hqx
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Paths of massive particles can be described by paths made up of
lightcone segments with "intermediate stops" 
between initial and final points.
(See Feynman, QED, p. 91 (Princeton 1985) and
Penrose and Rindler, Spinors and Spacetime, vol. 1,  
pp. 412-423 (Cambridge 1984)).

After dimensional reduction, 
the Lagrangian is the sum of separate Lagrangians:
Electromagnetic;
Weak;
Color; and
Gravitational.

Before reduction, all of the 28 gauge bosons had the same strength
because
they all "saw" the 8-dim spacetime in the same way
and
they all "interact with" the 8-dim fermion particles and
8-dim fermion antiparticles in the same way.

After dimensional reduction:
the photons "see" 4-dim spacetime as S1xS1xS1xS1;
the weak bosons "see" 4-dim spacetime as S2xS2;
the gluons "see" 4-dim spacetime as CP2; and
the gravitons "see" 4-dim spacetime as S4.

Also, after reduction:
the photon "interacts with" electromagnetic charge, but does not carry it;
the weak bosons "interact with" and carry electromagnetic charge;
the gluons "interact with" and carry color charge; and
the gravitons "interact with" and carry all charges and mass.

Papers describing details and calculations of 
masses and force strengths are:

hep-ph/9301210

hep-th/9302030

hep-th/9306011

hep-th/9402003

hep-th/9403007

ERRATA LIST

Here is a summary of results of calculations.

 

What about other signatures Spin(p,q) (p+q=8) than Spin(0,8) ?

 

http://xxx.lanl.gov/abs/hep-ph/9301210
http://xxx.lanl.gov/abs/hep-th/9302030
http://xxx.lanl.gov/abs/hep-th/9306011
http://xxx.lanl.gov/abs/hep-th/9402003
http://xxx.lanl.gov/abs/hep-th/9403007


Spin(0,8) Physics

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Spin8.html[4/16/18, 1:43:05 AM]

Spin(p,q) is the bivector Lie Algebra of the Clifford Algebra Cl(p,q).

For p+q = 8, Cl(p,q) is either

M(16,R), the 16x16 matrices over the Real Numbers R, for Cl(8,0), Cl(5,3), Cl(4,4), Cl(1,7), and Cl(0,8).

or

M(8,Q), the 8x8 matrices over the Quaternions Q, for Cl(7,1), Cl(6,2), Cl(3,5), and Cl(2,6).

Since the even subalgebra of M(16,R) is M(8,R)+M(8,R), it naturally breaks down into four 64-dimensional
components of type M(8,R).

Since the Quaternions are 4-dimensional, M(8,Q) also naturally breaks down into four 64-dimensional components of
type M(8,R),

and therefore

the physics of Cl(p,q) is similar for any signature p+q = 8.
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Tony Smith's Home Page

Sets and Clifford Algebras,

the A-D-E series,
and the

McKay Correspondence

Dn corrrespondences

An correspondences

A-D-E series and their Fundamental Representations:

A0=D1 - A1=B1=C1 - A2 - A3=D3 - D4 - D5 - E6 - E7 - E8

OY! Barry Simon has written YABOGR!

The official title is: 
Representations of Finite and Compact Groups (AMS 1996)
What is YABOGR? Read the Book!
 

What does YABOGR do?

It, together with ideas of Onar Aam and Ben Goertzel about XOR and set theory, and work of J. Frank Adams on
exceptional Lie algebras, inspired me to write THIS PAGE ABOUT SETS, CLIFFORD GROUPS AND ALGEBRAS,
AND THE McKAY CORRESPONDENCE. (Any errors you see are due to me, not to Barry Simon, Onar Aam, Ben
Goertzel, or J. Frank Adams.)

 

HOW TO BUILD CLIFFORD ALGEBRAS FROM SET THEORY:
 
You can start with a set S(N) of N elements. 
Call it {e(1), ..., e(N)}. 
 
Then consider the set 2^S(N) all of its 2^N subsets, 
with a product on 2^S(N) defined as the symmetric set difference XOR. 
Denote the elements of 2^S(N) by e(A) where A is in 2^S(N).
 
Then enlarge 2^S(N) to DCLG(N) by: 
ordering the basis elements of S(N), 
and then giving each element of 2^S(N) a sign, 
either +1 or -1, so that DCLG(N) has 2^(N+1) elements. 
(This amounts to orientation of the +/- unit basis of S(N).)
 
Then define a product on DCLG(N) by 
 
   (x1 e(A)) (x2 e(B)) = x3 e(A XOR B) 
 
where A and B are in 2^S(N) with ordered elements, 
and x1, x2, and x3 determine the signs.  
For given x1 and x2,   x3 = x1 x2 x(A,B) 
where x(A,B) is a complicated function that determines sign 

http://www.stud.ux.his.no/~onar/
http://goertzel.org/


Sets, Clifford Groups and Algebras, and McKay Correspondence

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/DCLG-McKay.html[4/16/18, 1:43:06 AM]

by using the rules e(i)e(i) = +1          for   i   in S(N) 
and                e(i)e(j) = - e(j)e(i)  for   i =/= j   in S(N), 
then writing (A,B) as an ordered set of elements of S(n), 
then using  e(i)e(j) = - e(j)e(i) to move each of the B-elements 
to the left until it:
either 
meets a similar element and then cancelling it 
with the similar element by using e(i)e(i) = +1 
or 
it is in between two A-elements in the proper order. 
 
DCLG(N) is a finite group of order 2^(N+1). 
It is the Discrete Clifford Group of N signed 
ordered basis elements.  
(It is like a reflection group on the signed 
ordered basis elements of S(N).) 
 
Now, construct an N-dimensional vector space VN
with oriented orthonormal basis elements derived from 
the signed ordered basis elements of S(N).  
 
The discrete group DCLG(N) extends naturally 
to the group CLG(N) acting on VN.  
 
 
CLG(N) is the Clifford Group of N-dim Euclidean space. 
(It is like the group of reflections through 
the hyperplanes through the origin in VN.)
 
 
Then extend the Clifford Group CLG(N) 
to the Clifford Algebra Cl(N) by 
using the relations   e(i)e(j) + e(j)e(i) =  2  delta(i,j) 1 
where 1 is the grade-0 scalar and delta(i,j) is the Kronecker delta. 
 
 
The Clifford Group CLG(N) is then a subgoup 
of the Clifford Algebra Cl(N). 
 
 
There is a 1-1 correspondence between 
the representations of Cl(N) and 
those representations of DCLG(N) such that U(-1) = -1. 
 
DCLG(N) has 2^N 1-dimensional representations, 
each with U(-1) = +1. 
 
The irreducible representations of DCLG(N) 
with dimension greater than 1 have U(-1) = -1, 
and are representations of CL(N). 
If N is even, 
there is one such representation, of degree 2^(N/2). 
If N is odd, 
there are two such representations, each of degree 2^((N-1)/2). 
 
 
Roughly, all this means: 
 
The CLIFFORD ALGEBRA is the GROUP ALGEBRA 
of the DISCRETE CLIFFORD GROUP. 

The Discrete Clifford Group contains many of the properties of the Clifford Algebra, including, as shown by Boya
and Byrd, the 8-fold Periodicity Property.

 

 

 

The McKay Correspondence:

http://xxx.lanl.gov/abs/math-ph/9902013
http://xxx.lanl.gov/abs/math-ph/9902013


Sets, Clifford Groups and Algebras, and McKay Correspondence

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/DCLG-McKay.html[4/16/18, 1:43:06 AM]

 

To study the McKay Correspondence

for the DN Lie Algebras,

 
consider some subgroups of DCLG(2N) 
for an even-numbered basis of 2N elements. 
 
Start with a set S(2N) with an even number, 2N, of elements. 
 
There are 2^(2N) subsets of S(2N), 
which subsets can be graded into 2N+1 grades, 
with the number of subsets in each grade 
being determined by the binomial distribution. 
 
Look at the 2N basis elements of the grade-1 subsets, 
which are the elements of S(2N). 
 
Choose one of the basis elements.  
Let it represent grade-1. 
 
Choose a second basis element.  
Let it, along with the first chosen element, 
represent grade-2.  
 
...
 
Choose a k-th basis element. 
Let it, along with the preceding chosen elements, 
represent grade-k. 
 
... 
 
Choose an (N-2)-nd basis element. 
Let it, along with the preceding chosen elements, 
represent grade-(N-2). 
 
Choose an (N-1)-st basis element. 
Let it, along with the preceding chosen elements, 
represent grade-(N-1). 
 
Choose an N-th basis element. 
Let it, along with the preceding chosen elements, 
represent grade-N. 
 
 
Since, by the set theoretical counterpart of Hodge duality, 
grade-k is isomorphic with grade-(N-k), 
these N representatives characterize 
the structure of DCLG(2N). 
 
Note that 
the fundamental representations of Spin(2N) that live 
in exterior wedge-product multivector spaces 
(as opposed to half-spinor spaces) 
are in spaces of grade-1, grade-2, ... , grade-(N-2). 
 
Consider those basis elements, of the set of 2N elements, 
that represent grade-1, grade-2, ... , grade-(N-2).  
Let them form the vertices of an (N-2)-polygon.  
 
Now consider the +/- signs of each of those N-2 basis elements. 
They correspond to giving two faces to the (N-2)-polygon, 
transforming it into an (N-2)-vertex dihedron. 
 
The symmetry group of an (N-2)-vertex dihedron is 
the binary dihedral group BD(N-2) is {2,2,N-2} of order 4(N-2).  
 
 
Another way to look at it is:  
The relevant part of the 2^2N graded sequence is 
N   N/\N   ...   N/\grade-(N-2)/\N   
It has symmetry Cy(N-2) of order N-2 for cyclic permutations, 
times 2 for Hodge duality (starting on the left or the right), 
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and 
the +/- signs (or the two half-spinors) 
have symmetry Cy(2) of order 2, 
so 
the total symmetry group is of order (N-2)x2x2 = 4(N-2), 
the symmetry of BD(N-2). 
 
 
BD(N-2) is a subgroup of DCLG(2N) that 
represents the grades of the fundamental representations 
of the bivector Lie Algebra Spin(2N) 
of the Clifford Algebra Cl(2N) 
that is the Group Algebra of DCLG(2N). 
 
BD(N-2) corresponds, by the McKay correspondence, 
to the DN Lie Algebra Spin(2N). 
 

For the AN correspondences:
The 2^(N) sets can be graded into N+1 grades, 
according to the binomial distribution. 
 
Look at the N basis elements. 
 
Choose one of the basis elements.  
Let it represent grade-1. 
 
Choose a second basis element.  
Let it, along with the first chosen element, 
represent grade-2.  
 
...
 
Choose a k-th basis element. 
Let it, along with the preceding chosen elements, 
represent grade-k. 
 
... 
 
Choose an (N-2)-nd basis element. 
Let it, along with the preceding chosen elements, 
represent grade-(N-2). 
 
Choose an (N-1)-st basis element. 
Let it, along with the preceding chosen elements, 
represent grade-(N-1). 
 
Choose an N-th basis element. 
Let it, along with the preceding chosen elements, 
represent grade-N. 
 
 
For AN, do NOT use +/- signs for elements, 
and do NOT use Hodge duality, 
so that N grades correspond to representations.  
 
Note that grade-N is the entire N-element set, 
not a proper subset, 
corresponding to the pseudoscalar trivial representation, 
so that the N-1 grades grade-1 through grade-(N-1) correspond 
to the N-1 nontrivial fundamental representations of SU(N), 
with 
grade-(N-1) being used for the adjoint representation in 
the form of its tensor product with grade-N, 
forming the N^2-dimensional representation of U(N) 
that includes 
the (N^2 - 1)-dimensional adjoint representation of SU(N). 
 
Now, 
consider those basis elements, of the set of N elements, 
that represent grade-1, grade-2, ... , grade-(N-1).  
Let them form the vertices of an (N-1)-polygon.  
 
The symmetry group of an (N-1)-vertex polygon is 
the cyclic group Cy(N-1) of order (N-1).  
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Another way to look at it is:  
The relevant part of the 2^N graded sequence is 
N   N/\N   ...   N/\grade-(N-2)/\N    N/\grade-(N-1)/\N   
It has symmetry Cy(N-1) of order N-1 for cyclic permutations. 
Note that Hodge duality takes the sequence into itself, so 
that starting on the left is isomorphic to starting on the right, 
and there are no +/- signs or spinors,  
so 
the total symmetry group is of order (N-1), 
the symmetry of Cy(N-1). 
 
 
Cy(N-1) corresponds, by the McKay correspondence, 
to the A(N-1) Lie Algebra SU(N). 
 

What about the A-D-E series

A0=D1 - A1=B1=C1 - A2 - A3=D3 - D4 - D5 - E6 - E7 - E8 ?

For the A0=D1 correspondence:
A0 = D1 = U(1) is Abelian and has no root vector diagram 
and no Cartan matix. 
 
 

For the A1 correspondence:
The A1=B1=C1 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

2

Click here to see the Cartan Matrix, 
and here to see the Root Vector Diagram. 
 
The 1 fundamental representation of A1 is: 
 
The grade-1 spinor representation of A1=B1 is 2-dimensional. 
 
A1 also has its trivial 1-dimensional scalar representation. 
 

For the A2 correspondence:
The A2 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

3
|
3

Click here to see the Cartan matrix,
and here to see the Root Vector Diagram.
 
The 2 fundamental representations of A2 are: 
 
The grade-1 vector representation of A2 is 3-dimensional. 
The pseudo-vector grade-2 representation of A2 is 3-dimensional. 
 
A2 also has its trivial 1-dimensional scalar representation. 
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For the A3=D3 correspondence:
The A3=D3 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

4  
|  
6-4

Click here to see the Cartan matrix, 
and here to see the McKay Polytope and Root Vector Diagram.
 
The one vertex of the McKay Polytope corresponds to 
the 6-dimensional Adjoint representation. 
 
The 3 fundamental representations of D3 are: 
 
The grade-1 vector representation of D3 is 6-dimensional. 
The +half-spinor representation of D3 is 4-dimensional. 
The -half-spinor representation of D3 is 4-dimensional. 
 
D3 also has its trivial 1-dimensional scalar representation. 
 
 

For the D4 correspondence:
The D4 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

8
|

8-28-8

Click here to see the Cartan matrix,
and here to see the McKay Polytope and Root Vector Diagram. 
 
The two vertices of the McKay Polytope correspond to 
the 8-dimensional Vector representation and 
the 28-dimensional Adjoint representation. 
 
Recall that, as in the D4-D5-E6-E7 physics model, 
The 4 fundamental representations of D4 are: 
 
The grade-1 vector representation of D4 is 8-dimensional. 
The grade-2 adjoint representation of D4 is 28-dimensional. 
The +half-spinor representation of D4 is 8-dimensional. 
The -half-spinor representation of D4 is 8-dimensional. 
 
D4 also has its trivial 1-dimensional scalar representation. 
 
 

For the D5 correspondence:
The D5 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

    16
    |

10 - 45 - 120 - 16

Click here to see the Cartan matrix, 
and here to see the McKay Polytope and Root Vector Diagram.
 
The three vertices of the McKay Polytope correspond to
the 10-dimensional Vector representations, 
the 45-dimensional Bivector Adjoint representations, and  
the 120-dimensional Trivector representation. 
 
Recall that, as in the D4-D5-E6-E7 physics model, 
The 5 fundamental representations of D5 are: 
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The grade-1 vector representation of D5 is 10-dimensional. 
The grade-2 adjoint representation of D5 is 45-dimensional. 
The grade-3 representation of D5 is 120-dimensional, 
where 16/\16 = 16x15/2 = 120 = 10/9x8/(2x3) = 10/\10/\10     
 
The +half-spinor representation of D5 is 16-dimensional. 
The -half-spinor representation of D5 is 16-dimensional. 
 
D5 also has its trivial 1-dimensional scalar representation. 
 
 

For the E6 correspondence:
The E6 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

78
|

27 - 351 - 2,925 - 351 - 27

 
 
Click here to see the Cartan matrix, 
and here to see the McKay Polytope and Root Vector Diagram.
 
Recall that, as in the D4-D5-E6-E7 physics model, 
E6 can be constructed from the representations of D5, 
including the two D5 16-dimensional half-spinor representations. 
 
The 5 fundamental representations of D5 are: 
 
The grade-1 vector representation of D5 is 10-dimensional. 
The grade-2 adjoint representation of D5 is 45-dimensional. 
The grade-3 representation of D5 is 120-dimensional.    
The +half-spinor representation of D5 is 16-dimensional. 
The -half-spinor representation of D5 is 16-dimensional. 
 
D5 also has its trivial 1-dimensional scalar representation. 
 
Consider first the grade-1 10-dimensional D5 representation space. 
Add to it the scalar 1-dimensional representation space 
and one of the 16-dimensional half-spinor spaces, 
to get 
a 10+1+16 = 27-dimensional representation space.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 27-dimensional space. 
 
The grade-1 part has dimension 27. 
The grade-2 part has dimension 27/\27 = 351.  
The grade-3 part has dimension 27/\27/\27 = 2,925. 
As 27-2 = 25, the grade-25 part has dimension 351. 
As 27-1 = 26, the grade-25 part has dimension 27. 
 
These are 5 of the 6 fundamental representations of E6. 
 
Since the two representations of dimension 27 
are Hodge duals of each other, 
as are the two representations of dimension 351, 
only 3 of those 5 fundamental representations of E6 
are independent: 
the grade-1 part with dimension 27. 
the grade-2 part with dimension 27/\27 = 351.  
the grade-3 part with dimension 27/\27/\27 = 2,925. 
 
They, like the D(N) and A(N) series constructions, 
are all in the same exterior algebra (for E6, of /\27), 
and so can be represented as the vertices of a triangle.  
 
What about the 6th fundamental representation of E6? 
 
Consider the grade-2 45-dimensional D5 representation space. 
Add to it the scalar 1-dimensional representation space 
and both of the 16-dimensional half-spinor spaces, 
to get 
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a 45+1+16+16 = 78-dimensional representation space.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 78-dimensional space. 
 
The grade-1 part has dimension 78. 
 
It is the 6th fundamental representation of E6. 
Since it is not in the same /\27 exterior algebra as 
the other 3 independent fundamental representations, 
it should not be a vertex in the same plane 
as the triangle formed by them, 
but should be a 4th vertex outside that plane, 
with all 4 vertices forming a tetrahedron. 
 
 
The binary tetrahedral group {2,3,3} is of order 24.  
 
 
Another way to look at it is:  
 
The graded sequence 
27  27/\27  27/\27/\27  
has symmetry Cy(3) of order 3 for cyclic permutations, 
times 2 for Hodge duality (starting on the left or the right). 
 
The graded sequence 
78  78/\78
has symmetry Cy(2) of order 2 for cyclic permutation, 
but since 78/\78 is fixed by its relation to 27/\27/\27, 
do not use Hodge duality on the 78 graded sequence. 
 
The +/- signs for the D5 half-spinors 
have symmetry of order 2. 
 
The "other" E6 sequence of 27/\27/\27  27/\27  27 is 
the Hodge dual of the 27  27/\27  27/\27/\27 
with Cy(3) symmetry first mentioned above, 
so its symmetry it taken into account 
by the Hodge duality of that sequence.  
 
Therefore:  
the total symmetry group is of order 3x2x2x2 = 24, 
the symmetry of the binary tetrahedral group {2,3,3}, 
with 3 symmetries Cy(3), Cy(2), Cy(3).   
 
 
It corresponds, by the McKay correspondence, 
to the E6 Lie Algebra. 
 
 
 
 
What are the relations between 2,925 
and 27/\27/\27 and 78/\78 ? 
 
2,925 = 27/\27/\27
 
2,925 = 78/\78 - 78 = 
      = 3,003  - 78 
 
 
 

For the E7 correspondence:
The E7 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 

        912  
        |  

56 - 1,539 - 27,664 - 365,750 - 8,645 - 133

 
Click here to see the Cartan matrix, 
and here to see the McKay Polytope and Root Vector Diagram.
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Note that E7 can be constructed 
from the representations of E6 and D6, 
including 
the two D6 32-dimensional half-spinor representations. 
 
The grade-1 vector representation of D6 is 12-dimensional. 
The grade-2 adjoint representation of D6 is 66-dimensional. 
 
D6 and E6 both have trivial 1-dimensional scalar representations. 
 
E6 has 27-dimensional and 78-dimensional representations. 
 
Consider first the 27-dimensional E6 representation space. 
Take two copies of them, and 
add two copies of the scalar 1-dimensional representation space 
to get 
a 27+27+1+1 = 56-dimensional representation space.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 56-dimensional space. 
 
The grade-1 part has dimension 56. 
The grade-2 part has dimension 56/\56 = 1,540.  
The grade-3 part has dimension 56/\56/\56 = 27,720. 
The grade-4 part has dimension 56/\56/\56/\56 = 367,290. 
 
Now: 
 
Keep the grade-1 part of dimension 56.
 
Subtract off 1 
from 56/\56 = 1,540 to get 1,539. 
 
Subtract off 56 
from 56/\56/\56 = 27,720 to get 27,664. 
 
Subtract off 56/\56 = 1,540 
from 56/\56/\56/\56 = 367,290 to get 365,750. 
 
These are 4 of the 7 fundamental representations of E7. 
 
They, like the D(N) and A(N) series constructions, 
are all in the same exterior algebra (of /\56), 
and so can be represented as the vertices of a square.  
 
A 5th representation of E7, 912-dimensional, 
can be represented as 16x(56+1) = 912, 
and so is not independent of the plane of the /\56 square. 
 
What about the 6th and 7th fundamental representations of E7? 
 
Consider the 78-dimensional E6 representation space. 
Add two copies of the 27-dimensional E6 representation space 
and one copy of the scalar 1-dimensional representation space 
to get 
a 78+27+27+1 = 133-dimensional representation space.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 133-dimensional space. 
 
The grade-1 part has dimension 133. 
The grade-2 part has dimension 133/\133 = 8,778.  
The grade-3 part has dimension 133/\133/\133 = 383,306. 
 
Now: 
 
Keep the grade-1 part of dimension 133.
 
Subtract off 133 
from 133/\133 = 8,778 to get 8,645. 
 
They are the 6th and 7th fundamental representations of E7. 
Since they are not in the same /\56 exterior algebra as 
the 4 square-vertex fundamental representations of E7, 
they should not be vertices in the same plane as the square. 
However, since they are in the same /\133 exterior algebra, 
they should be collinear, one above and one below the square, 
thus forming a square bipyramid, or octahedron. 
 
The binary octahedral group {2,3,4} is of order 48.  
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Another way to look at it is:  
 
The graded sequence 
56  56/\56  56/\56/\56  56/\56/\56/\56  
has symmetry Cy(4) of order 4 for cyclic permutations, 
but since 56/\56/\56/\56 is fixed by its relation to 133/\133/\133, 
do not use Hodge duality on the 133 graded sequence. 
 
The graded sequence 
133  133/\133  133/\133/\133  
has symmetry Cy(3) of order 3 for cyclic permutations, 
but since 133/\133/\133 is fixed by its relation to 56/\56/\56/\56, 
do not use Hodge duality on the 133 graded sequence. 
 
The +/- signs for the D5 half-spinors inherited from E6 
have symmetry of order 2. 
 
The graded sequence 
912  912/\912
has symmetry Cy(2) of order 2 for cyclic permutation, 
but since 912/\912 is fixed by its relation to 56/\56/\56/\56, 
do not use Hodge duality on the 78 graded sequence. 
 
Therefore:  
the total symmetry group is of order 4x3x2x2 = 48, 
the symmetry of the binary octahedral group {2,3,4},
with 3 symmetries Cy(4), Cy(3), Cy(2).   
 
 
 
It corresponds, by the McKay correspondence, 
to the E7 Lie Algebra. 
 
 
 
 
What are the relations between 365,750 
and 56/\56/\56/\56, 133/\133/\133, and 912/\912 ? 
 
365,750 = 56/\56/\56/\56 - 56/\56 = 
        =    367,290     - 1,540  = 365,750 
 
365,750 = 133/\133/\133 - 2 x 133/\133 = 
        =    383,306     - 2 x 8,778   = 
        =    383,306     -  17,556     = 365,750
 
365,750 = 912/\912 - 5 x 133/\133 - 3 x 56/\56 
                   - 8 x 133 - 56 - 28 - 8       = 
        =  415,416 - 5 x 8,778 - 3 x 1,540 
                   - 8 x 133 - 56 - 28 - 8       = 
        =  415,416 - 43,890 - 4,620 - 1,064 - 92 = 365,750 
 
 
In the 912/\912 relations, 
the 28 and 8 dimensional representations of D4 were also used.  
 
 
Compare the above relations, particularly 
those involving 912, with 
the paper of J. F. Adams entitled 
The Fundamental Representations of E8. 

 

For the E8 correspondence:
 
The E8 Coxeter-Dynkin diagram, in which 
each vertex corresponds to a fundamental representation, is 
 
 
                                           147,250    
                                             |    
248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875
 
 
 
Click here to see the Cartan matrix, 
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and here to see the McKay Polytope and Root Vector Diagram.
 
Note that E8 can be constructed 
from the representations of E6 and D8, 
including 
the two D8 128-dimensional half-spinor representations. 
 
The grade-1 vector representation of D8 is 120-dimensional. 
The half-spinor representation of D8 is 128-dimensional. 
 
The adjoint representation of E8 is 120 + 128 = 248-dimensional. 
 
D8 and E6 both have trivial 1-dimensional scalar representations. 
 
E6 has 27-dimensional and 78-dimensional representations. 
 
 
The grade-1 part has dimension 248. 
The grade-2 part has dimension 248/\248 = 30,628.  
The grade-3 part has dimension 
248/\248/\248 = 2,511,496. 
The grade-4 part has dimension 
248/\248/\248/\248 = 153,829,130. 
The grade-5 part has dimension 
248/\248/\248/\248/\248 = 7,506,861,544. 
 
Now: 
 
Keep the grade-1 part of dimension 248.
 
Subtract off 248 
from 248/\248 = 30,628 to get 30,380. 
 
Subtract off 2 x 248/\248 = 2 x 30,628 
from 248/\248/\248 = 2,511,496 to get 2,450,240. 
 
Subtract off 2 x 2,511,496 and 2,450,240 and 30,628 
from 248/\248/\248/\248 = 153,829,130 to get 146,325,270. 
 
Subtract off 2 x 153,829,130 and 2 x 146,325,270 
and 2 x 2,511,496 and 2,450,240 and 248 
from 248/\248/\248/\248/\248 = 7,506,861,544 to get 6,899,079,264. 
 
These are 5 of the 8 fundamental representations of E8. 
 
They, like the D(N) and A(N) series constructions, 
are all in the same exterior algebra (of /\248), 
and so can be represented as the vertices of a pentagon  
 
 
What about the 6th and 7th fundamental representations of E8? 
 
Consider the 27-dimensional E6 representation space. 
Add 32 copies of the 128-dimensional D8 half-spinor space, 
and subtract off 
one copy of the 248-dimensional E8 representation space 
to get 
a 27 + 32 x 128 - 248 = 3,875-dimensional representation space.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 3,875-dimensional space. 
 
The grade-1 part has dimension 3,875. 
The grade-2 part has dimension 3,875/\3,875 = 7,505,875.  
 
Now: 
 
Keep the grade-1 part of dimension 3,875.
 
Subtract off 5 x 147,250 and 2 x 30,628 
and 3 x 3,875 and 3 x 248 
from 3,875/\3,875 = 7,505,875 to get 6,696,000. 
 
They are the 6th and 7th fundamental representations of E8. 
Since they are not in the same /\248 exterior algebra as 
the 5 pentagon-vertex fundamental representations of E8, 
they should not be vertices in the same plane as the pentagon. 
However, since they are in the same /\3,875 exterior algebra, 
they should be collinear, one above and one below the pentagon, 
thus forming a pentagonal bipyramid. 
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What about the 8th fundamental representations of E8? 
 
Consider 2 x 24x24 - 1 = 2 x 576 - 1 = 1,151 copies of 
the 128-dimensional D8 half-spinor space, 
and subtract off 
one copy of the 78-dimensional E6 representation space 
to get a representation space of dimension 
1,151 x 128 - 78 = 147,328 - 78 = 147,250.  
 
Now, consider the antisymmetric exterior wedge algebra 
of that 147,250-dimensional space. 
The grade-1 part has dimension 147,250. 
 
It is the 8th fundamental representation of E8. 
Since it is not in the same /\248 exterior algebra as 
the 5 pentagon-vertex fundamental representations of E8, 
it should not be a vertex in the same plane as the pentagon. 
Also, since it is not in the same /\3,875 exterior algebra as 
the two bipyramid-peak-vertex fundamental representations of E8, 
it should not be a vertex on the same line as 
the pentagonal bipyramid axis. 
It should represent a vertex creating a triangle 
whose base is one of the sides of the pentagon 
and whose top is near one of the bipyramid-peak-vertices, 
to which it is connected by a line.  
To produce a symmetric figure, 
the vertex must be reproduced in 5 copies, one over 
each of the 5 sides of the pentagon.  
Then, for the entire figure to be symmetric, 
it must form an icosahedron. 
The binary icosahedral group {2,3,5} is of order 120.  
 
 
Another way to look at it is:  
 
The graded sequence 
248   
248/\248   
248/\248/\248  
248/\248/\248/\248  
248/\248/\248/\248/\248  
has symmetry Cy(5) of order 5 for cyclic permutations, 
but since 248/\248/\248/\248/\248 is fixed 
by its relation to 3,875/\3,875/\3,875, 
do not use Hodge duality on the 248 graded sequence. 
 
The graded sequence 
3,875   
3,875/\3,875   
3,875/\3,875/\3,875   
has symmetry Cy(3) of order 3 for cyclic permutations, 
but since 3,875/\3,875/\3,875 is fixed by 
its relation to 248/\248/\248/\248/\248, 
do not use Hodge duality on the 3,875 graded sequence. 
 
The graded sequence 
147,250   
147,250/\147,250   
has symmetry Cy(2) of order 2 for cyclic permutations, 
but since 147,250/\147,250 is fixed by 
its relation to 248/\248/\248/\248/\248, 
do not use Hodge duality on the 147,250 graded sequence. 
 
The +/- signs for the D5 half-spinors inherited 
from E6 through E7  
have symmetry of order 2. 
 
Since the dimension of E8 is 248 = 120 +128, 
the sum of the 120-dimensional adjoint representation of D8 
plus  
ONE of the 128-dimensional half-spinor representations of D8, 
there is a choice to be made as to 
which of the two half-spinor representations of D8 are used. 
As they are mirror images of each other, 
that choice has a symmetry of order 2.
 
Therefore:  
the total symmetry group is of order 5x3x2x2x2 = 120, 
the symmetry of the binary icosahedral group {2,3,5}, 
with 3 symmetries Cy(5), Cy(3), Cy(2).   
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It corresponds, by the McKay correspondence, 
to the E8 Lie Algebra. 
 
 
 
 
What are the relations between 6,899,079,264 
and 248/\248/\248/\248/\248, 3,875/\3,875/\3,875, 
and 147,250/\147,250 ? 
 
 
6,899,079,264 = 248/\248/\248/\248/\248 - 
                         - 2 x 248/\248/\248/\248 -
         - 2 x (248/\248/\248/\248 - 2 x 248/\248/\248 - 
                 - (248/\248/\248 - 2 x 248/\248) - 248/\248 ) -
         - 2 x 248/\248/\248     
         -  (248/\248/\248 - 2 x 248/\248) - 248 = 
 
              =      248/\248/\248/\248/\248 - 
               - 4 x      248/\248/\248/\248 -
               + 3 x           248/\248/\248 - 
               -                         248 = 
 
              =      7,506,861,544 - 
               - 4 x   153,829,130 +
               + 3 x     2,511,496 - 
               -               248 = 
 
              =      7,506,861,544 - 
               -       615,316,520 +
               +         7,534,488 - 
               -               248 = 6,899,079,264
 
 
6,899,079,264 = 3,875/\3,875/\3,875 - 18 x 248/\248/\248/\248 - 
                                    - 3 x 3,875/\3,875 +  
                                    + 3 x 147,250 - 
                                    - 20 x 248 - 
                                    - 6 x 27 - 3 x 8 = 
              = 9,690,084,625 - 18 x 153,829,130 - 
                              - 3 x 7,505,875 +  
                              + 441,750 - 
                              - 4,960 - 
                              - 162 - 24 = 
              = 9,690,084,625 - 2,768,924,340 - 
                              - 22,517,625 +  
                              + 441,750 - 
                              - 4,960 - 
                              - 162 - 24 = 6,899,079,264
 
 
 
 
6,899,079,264 = 147,250/\147,250 - 25 x 248/\248/\248/\248 -
                                 - 38 x 248/\248/\248 -
                                 - 31 x 248/\248 -
                                 - 55 x 248 - 128 -27 = 
               =  10,841,207,625 - 25 x 153,829,130 -
                                 - 38 x 2,511,496 -
                                 - 31 x 30,628 -
                                 - 55 x 248 - 128 - 27 = 
               =  10,841,207,625 - 3,845,728,250 -
                                 - 95,436,848 -
                                 - 949,468 -
                                 - 13,640 -
                                 - 155 = 6,899,079,264
 
 
In the relations, 
the 8 dimensional representation of D4 was also used.  
 
 
 
J. F. Adams has written a paper entitled

The Fundamental Representations of E8
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published in Contemporary Mathematics, Volume 37, 1985, 1-10,
and reprinted in The Selected Works of J. Frank Adams, Volume 2,
edited by J. P. May and C. B. Thomas, Cambridge 1992, pp. 254-263. 

The 8 fundamental E8 representations are 

                                       147250    
                                         |    
248 - 30380 - 2450240 - 146325270 - 6899079264 - 6696000 - 3875

In his paper, Adams denotes the three at the ends as follows:  

248 is denoted by alpha, which I will write here as   a 

3875 is denoted by beta, which I will write here as   b

147250 is denoted by gamma, which I will write here as c. 

Adams denotes the kth exterior power by lambda^k 
which I will write here as /\k 
and he denotes the kth symmetric power by sigma^k 
which I will write here as Sk .
Also, here I write (x) for tensor product. 

J. F. Adams says:

"... we can allow ourselves to construct new representations
from old by taking exterior powers, as well as tensor products
and Z-linear combinations ...

... seven of the eight generators for the polynomial ring R(E8) 
may be taken as 

a, /\2 a , /\3 a , /\4 a , b , /\2 b , c . 

The eighth may be taken either as  /\5 a , or as  /\3 b , or as /\2 c . 

The corresponding argument for Dn would say that one should begin 
by understanding three representations of Dn = Spin(2n) , 
namely the usual representation on R^2n and the two half-spinor 
representations delta+ , delta- . 
This we believe, so perhaps we can accept the analogue for E8 . 

... 

we must get back to business and construct b and c . 

...

To give explicit formulae we must agree on a coordinate system. 
The group E8 contains a subgroup of type A8 . 
...
As a representation of A8 , the Lie lagebra L(E8) splits to give 

L(E8) = L(A8) + /\3 + /\3* . 

Let e1, e2, ... , e9 be the standard basis in the vector 
space V = C9 on which A8 acts 
... 
We now introduce the element 

v_ik = SUM(j) ( ei* ej* ek* (x) ej ek* + ej ek* (x) ei* ej* ek* )

in the symmetric square S2(a) in a (x) a , where  a = L(E8) . 
...
THEOREM 4. 
(a) The representation S2(a) of E8 contains a unique copy of b . 
(b) This copy of  b  contains the elements  v_ik . 
(c) For i =/= k the elements v_ik are eigenvectors corresponding 
to extreme weight of 8 .
(d) In particular (with our choice of details) v_gl is an
eigenvector corresponding to the highest weight of b . 
...
Theorem 4 allows us to realize  b  as the E8-submodule of S2(a) 
generated by v_91 (or any other v_ik with i =/= k . )
...
 In fact, S2(a) contains a trivial summand ... and also an 
irreducible summand of highest weight ... 
It turns out that the remaining summand has dimension 3,875, 
which is precisely the dimension of  b  . 
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We now introduce the element 

w_k = SUM(i) ei ek* (x) v_ik 
  
= SUM(i,j) ei ek* (x) (ei* ej* ek* (x) ej ek* + ej ek* (x) ei* ej* ek*)

in  a (x) b  in   a (x) S2(a)  in  a (x) a (x) a . 

...

THEOREM 5. 
(a) The representation  a (x) b  of E8 contains a unique copy of  c .
(b) This copy of  c  contains the elements w_k . 
(c) The elements w_k are eigenvectors corresponding to the extreme 
weights of  c . 
(d) In particular (with our choice of details) w_1 is an eigenvector
corresponding to the highest weight of  c . 
...
we may realize  c  as the E8-submodule of  a (x) b  generated  
by w_1 (or any other w_k). 
...
In fact,  a (x) b  contains an irreducible summand of highest weight 
... and the remaining summand has too small a dimension to contain 
two copies of  c .   ...". 

Adams then gives proofs of the theorems, 
involving such things as looking at the Lie algebra L(E8) as 
a representation of D8 as which it splits to give 
L(E8) = L(D8) + delta- 
where delta- is a half-spinor representation of D8. 

One of the things that I think that I get out of Adams's paper is 
that it seems to me that in order to get 3875 and 147250 
you have to look not only at the 248 representation of E8 but 
also at representations of some subgroups of E8 
such as D8 etc. 

Also, I think that Adams's methods may give 
an interesting structure of the 912 of E7, 
perhaps by looking at the Lie algebra L(E7) as a 
representation of some subgroup (perhaps D4 and/or D6), 
but Adams's paper is restricted to E8. 

It makes me very sad that Adams was killed in a car accident 
some years ago, 
and is not around to explain more about such stuff. 

 

The E-series of Lie Algebras ends at E8,

and del Pezzo Surfaces also end at dimension 8.

 

 

Tony Smith's Home Page

......
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Tony Smith's Home Page

Octonion Products and Lattices
WHERE DO THE 480 OCTONION MULTIPLICATION PRODUCTS COME FROM? 
 
One point of view is based on Clifford Algebras. 
 
This point of view is based on the paper 
of Jorg Schray and Corinne Manogue, hep-th/9407179 
Octonionic Representations of Clifford Algebras and Triality
and the book of H. S. M. Coxeter, 
Complex Regular Polytopes, 2nd ed, Cambridge 1991
 
Start with the 7 imaginary octonions  i, j, k, E, I, J, K.
 
This includes 1, since ii = jj = ... = -1. 
 
You have 2^7 = 128 sign changes. 
You have 7! = 2x3x4x5x6x7 permutation changes.
 
However, all 128 x 7! changes do NOT 
give different multiplication tables. 
 
Of the 128 sign changes, 
the 2^3 = 8 changes of i, j, and E  
do NOT give a different multiplication.  
 
Of the 7! permutation changes, those preserving the group 
PSL(2,7) = SL(3,2) do NOT give a different multiplication. 
The order of PSL(2,7) is 2^3 x 3 x 7 = 168.  
It is a simple group of Lie type denoted A1(7) = A2(2), 
and can be thought of as the group of 
linear fractional transformations of the vertices of 
a heptagon (Chinese Horoscope figure) 
(the vertices representing Z7). 

It is related to a 7-coloring of triangles in hyperbolic plane, 
meeting at 7 at a vertex and colored so that no two triangles 
at a given vertex share a color, 
and to a 7-coloring of a 3-holed torus formed by identifying 
sides 2k+1 and 2k+6 (mod 14) in this figure: 

http://xxx.lanl.gov/abs/hep-th/9407179
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(see Dana Mackenzie's article 
in American Mathematical Monthly (Oct 95) 706-715.)
 
Therefore the number of different multiplications due 
to sign changes and permutations is:
 
128  x  2 x 3 x 4 x 5 x 6 x 7   /  8  x  2 x 2 x 2 x 3 x 7  = 
 
=  16  x  5 x 6 = 480  
 
 
The 480 multiplications are made up of two sets of 240 each, 
a product in one set being 
found in the reverse order in the other set.  
The two sets of 240 multiplications are called 
sets of opposite multiplications.  
 
Note that you can get an opposite multiplication 
for quaternions:  
from  ij = k   you can reverse to get ji = k, 
which is an opposite multiplication.  
 
Complex numbers, with only the one imaginary i, 
have only one multiplication.  
 
---------------------------------
What is PSL(2,7) ? 
 
PSL(2,7) is the 168-element simple group that is 
the central quotient group of SL(2,7). 
 
SL(2,7) is the 336-element group of 2x2 matrices 
with determinant 1 
whose entries are elements of the finite group Z7 .  
 
Z7 is just the integers mod 7, that is, 
0, 1, 2, 3, 4, 5, 6  with the identification 7=0. 
 
If Z7 is represented by the vertices of a heptagon, 
then PSL(2,7) is the linear fractional group of the 
vertices of the heptagon.  
 
---------------------------------

PSL(2,7) corresponds to the Fano projective plane.

Burkland Polster, in his article in The Mathematical Intelligencer 21 (1999) 38-43, shows the Fano plane from a stereo
3-dimensional point of view

http://www.maths.adelaide.edu.au/Pure/bpolster/
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in which it is formed by the 6 vertices of an octahedron plus its center, with lines being the 3 diagonals of the
octahedron plus the 4 circles which circumscribe 4 of the 8 faces of the octahedron. The resulting figure is what Arthur
Young calls a heptaverton. It has the symmetry group of the octahedron,which is or order 24. Burkland Polster also
shows the Fano plane from a very symmetrical point of view

with cyclic symmetry group of order 7.

As Burkland Polster points out, the order of total symmetry group of the Fano plane PSL(2,7) is then seen to be the
product of the orders of those two figures, 24 x 7 = 168.

The symmetry of the binary double-cover of the octahedral group, of order 48, would give a total order of 48 x 7 =
336, the order of Sl(2,7).

 

---------------------------------
 
Instead of the group PSL(2,7), 
Schray and Manogue use the isomorphic group SL(3,2), 
which they denote PGL(3,Z2).  
They view it as the group of the Fano projective plane 
over the field Z2 with two elements, and 
they use the following diagram, 
which is the more common representation of the Fano plane,  
to represent octonion multiplication:  

http://www.maths.adelaide.edu.au/Pure/bpolster/
http://www.maths.adelaide.edu.au/Pure/bpolster/
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The Geometry of the Fano Plane configuration also gives the Golden Ratio, as described on this image
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from a Bruce A. Rawles web page. The Golden Ratio comes from sqrt(5) which in turn comes from the fact that AC =
FC is 4 times CD so that by Pythagorean theorem AD is sqrt(15) times CD and 
sqrt(15) factors into sqrt(3) times sqrt(5) which gives Golden Ratio. 
If you also put a circle inscribed in the large triangle

you have 7 points each at an intersection of 3 lines and 7 lines each containing 3 points
which is the Fano configuration 7_3 which is the Fano projective plane which has 
the 168-element symmetry of PSL(2,7) = SL(3,2). 
The 7 points of the Fano plane represent the 7 imaginary octions and
the 168 symmetries are permutation symmetries that preserve an octonion multiplication table. 

According to a web page at home.wlu.edu/~mcraea/finite_geometry/projectivegeometry/prob28configurations/problem28.htm : 
"... start with ... the Fano plane (each line has its own color) ... 

... and then ... place its 7 points equally spaced along a circle. We then represent the lines as triangles ... 

http://www.intent.com/sg/inscribedtrianglephi.html


Octonion Products

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/480op.html[4/16/18, 1:43:11 AM]

... and it is easy to see that the automorphism group of the Fano plane contains the isometry group of the regular 7-gon
(remember that the automorphism group of the Fano plane contains 168 elements, while that of
the dihedral group D7 contains 14 elements). ...[ 

If you replace the Fano red circle (1 line) with a triangle (3 lines)  
and replace the Fano center point with 3 points (one on each of the new triangle lines) 
then you transform the unique Fano 7_3 configuration of 7 lines and points each containing 3 of the other 
to one of the three 9_3 configurations of 9 lines and points each containing 3 of the other ]... 

...[ in which the new points GHI replace FDE as the terminators of lines starting at BCA 
and, with FDE at midpoints of the edges of the triangle BCA, the ratio HD / HF is the Golden Ratio. 
The three triangles ABC, DEF, and GHI correspond to the Jittterbug Transformation 
of triangular faces of the Octahedron, Cuboctahedron, and Icosahedron. 
If in the 9_3 ]... we connect two points eactly when they are not connected by a line ...[ we get ]... 

 ...[ which generalizes the 7_3 figure ]... 
...".

As for the Fano 7_3 plane, Wikipedia states: 
"... There are 7 points, and 24 symmetries fixing any point.
There are 7 lines, and 24 symmetries fixing any line.
There are 21 unordered pairs of points, each of which may be mapped by a symmetry 
onto any other unordered pair. For any unordered pair there are 8 symmetries fixing it.
There are 21 flags consisting of a line and a point on that line. Each flag corresponds 
to the unordered pair of the other two points on the same line. 
For each flag, 8 different symmetries keep it fixed. 
There are 21 ways of selecting a quadrangle of four cyclically ordered points 
no three of which are collinear, and eight symmetries that fix any such quadrangle. 
For each flag consisting of a point p and a line l, there is a unique quadrangle in which 
the four points of the quadrangle are disjoint from l and 
the four edges of the quadrangle do not pass through p, 
and every quadrangle corresponds to a flag in this way.
There are 28 triangles, which correspond one-for-one with the 28 bitangents of a quartic ... 
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For each triangle there are six symmetries fixing it, 
one for each permutation of the points within the triangle.
There are 28 ways of selecting a point and a line that are not incident to each other, 
and six ways of permuting the Fano plane while keeping a configuration of this type fixed. 
For every non-incident point-line pair (p,l), 
the three points that are unequal to p and that do not belong to l form a triangle, 
and for every triangle there is a unique way of grouping the 
remaining four points into a non-incident point-line pair.
There are 28 ways of specifying a hexagon in which no three consecutive vertices lie on a line, 
and six symmetries fixing any such hexagon.
There are 42 ordered pairs of points, 
and again each may be mapped by a symmetry onto any other ordered pair. 
For any ordered pair there are 4 symmetries fixing it.
There are 84 ways of specifying a triangle together with one point on that triangle, 
each of which has two symmetries fixing it.
There are 84 ways of specifying a pentagon in which no three consecutive vertices lie on a line, 
and two symmetries fixing any pentagon.
There are 168 different ways of specifying a triangle together with an ordering for its three points, 
and only the identity symmetry fixes this configuration. ...". 

E8 (248dim) = F4 (52dim) + 7 x D4 (28dim) = 8x31

E8 (240rootvectors) = F4 (48rootvectors) + 8 x D4 (24rootvectors) = 8x30 

E8 (240rootvectors) = E6 (72rootvectors) + 7 x D4 (24rootvectors) = E6 (72) + Fano (168)

Laurent Manivel in math/0507118 said: 
"...  the 27 lines on a complex cubic surface or the 28 bitangents to a smooth quartic plane curve 
have ... close connections with the Weyl groups of the root systems E6 and E7 ... through the 
relation with Del Pezzo surfaces of degree three and two, respectively ... 
Del Pezzo surfaces of degree one provide a similar identification of the diameters of the root system E8, 
with the 120 tritangent planes to a canonical space curve of genus 4. 
...
The 27 lines on the cubic surface are in natural correspondence 
with the weights of the minimal representation of E6 ... 
Subalgebra Spin(10) ... correspondence [with]... Subconfiguration ... Line ... 
Subalgebra Spin(8) ... correspondence [with]... Subconfiguration ...Tritangent plane ... 
...  
the 28 bitangents to the quartic plane curve ... can be put in correspondence
with pairs of opposite weights of the minimal representation of E7 ...
The 28 bitangents to a smooth plane quartic curve give rise 
to 56 lines on the Del Pezzo surface of degree two 
defined as the double cover of the projective plane, branched over the quartic ... 
There is an equivariant correspondence between the 28 triangles in the Fano plane, 
and the 28 pairs of points in the projective line over F7. ...
e7 and its minimal representation ... turn... out to be closely related with the Fano plane  
and the octonionic multiplication. ... 
attach to each line L of the Fano plane a two dimensional vector space AL. 
Then we can describe e7 ... as 
e7 (133dim) = 7 x { SU(2) (3dim) } + 7 x {(Aa x Ab x Ac x Ad) (abcd not on L) (16dim)} 
... e7 ... appear[s] as plane projective geometr[y] whose points are copies of so8 ... 
and whose lines are copies of ... so12 ... 
... 
For E8 the minimal representation is the adjoint one and is no longer minuscule. ... 
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The bicanonical model of a Del Pezzo surface of degree one is the double cover of a quadratic cone, 
branched over a canonical space curve of genus 4 and degree 6 given by 
the complete intersection of the cone with a unique cubic surface ... 
The 240 lines on the Del Pezzo surface arise in pairs 
from the 120 tritangent planes to the canonical curve ... 
The automorphism group of the 240 lines is the Weyl group W(E8) of the root system of type E8. 
Its order is 696 729 600 = 128×27×5×8! = 2^13 3^5 5^2 7. ... 
e8 ... appear[s] as plane projective geometr[y] whose points are copies of so8 x so8 ... 
and whose lines are copies of ... so16 ... 
e8 = spin16 + D where D is a half-spin representation, of dimension 128. ...
when we extract from spin16 two orthogonal copies of spin8 ... we get ...[
e8 = spin8 x spin8 + (O1 x O1') + (O2 x O2') + (O3 x O3') 
]... where O1, O2, O3 are the three eight-dimensional irreducible representations of spin8. 
This models splits the 120 tritangent planes into two groups of 12 and three groups of 32. ...".

In summary, there are  8 x 168 = 1,344  symmetries that 
preserve an octonion product multiplication table.  
 
Since the total number of possible sign and permutation 
symmetries is 128 x 7! = 645,120, 
you can see that there are 
645,120 / 1,344  =  480  octonion product multiplication tables. 
 
If you disregard the permutation symmetries, 
you have  128 / 8  =  16  products.  
 
If you disregard the sign symmetries, 
you have  7! / 168  = 5,040 / 168 =  30  products. 
 
Of the 30 octonions products (disregarding sign), 
2 of the product rules are cyclic and dual to each other: 
e(n) * e(n+1)  =  e(n+3)
e(n) * e(n+1)  =  e(n+5) 
 
The 30 octonion products (disregarding sign) may be 
regarded as 15 pairs of products, 
with the products in each pair dual to each other.  
One of the pairs is cyclic. 
If the 15 pairs correspond to the 15 sedenion imaginaries, 
with basis                         _     _  _  _  _  _  _  _
           i  j  k  E  I  J  K     e     i  j  k  E  I  J  K 
then                                                        _
the cyclic pair may correspond to the "mirroring" imaginary e. 
 
The 28 octonion products (disregarding sign) 
may give rise to the 28 new associative triples of the sedenions. 
 
Onar Aam uses the cyclic product  e(n) * e(n+1)  =  e(n+3) 
to show how to visualize the PSL(2,7) = GL(3,2) symmetries 
that preserve a given octonion product multiplication table. 
 
His method gives rise to a natural construction of a 3-dimensional 

lattice of onarhedra.
 
Start with three things:
 
480 different multiplication tables for octonion PRODUCTs;
 
8 = 2^3 SIGN CHANGES (of i, j, and E) that do NOT affect the product;
 
and
 
168 = 7x3x8 = 21x8 PERMUTATIONS that do NOT affect the product.
 
The 168 permutations form the PSL(2,7) = SL(3,2) symmetry group

http://www.stud.ux.his.no/%7Eonar/
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of the octonion product multiplication table,
represented by the heptagon diagram or the triangle diagram.
 
To see explicitly how the permutations work,
start with these 7 associative 3-rings:
 
e0 * e1    =   e3
     e1 * e2   =    e4
          e2 * e3   =    e5
               e3 * e4   =    e6
                    e4 * e5   =    e0
                         e5 * e6   =   e1
                              e6 * e0  =   e2
 
Since cyclic permutations of the 3 elements of the 3-rings
do NOT change the product multiplication table,
you have 7x3 = 21 permutations that do NOT change the product.
 
That accounts for the factors 3 and 7 of 168 = 7x3x8.
 
To see where the factor 8 comes from,
consider the coassociative squares corresponding to each of the 3-rings.
 
For each square, if you permute any 3 of its 4 elements cyclically
you do NOT change the multiplication table.
 
The factor 8 in 168 = 7x3x8 comes from
the 8 nontrivial permutations of 4 elements of the form (123).
 
Note that 
the 8 nontrivial permutations of 4 elements of the form (123)
are contained in S4, the group of permutations of 4 elements,
which is the octahedral group of order 24 = 4! = 3x8,
which is a subgroup of PSL(2,7) of order 168 = 7x24 = 7x3x8.
 
 
 
Now, arrange the 7 octonions in a heptagonal ring:  
 
e0->e1->e2->e3->e4->e5->e6->e0
 
Then, make two more rings:   
 
e0->e2->e4->e6->e1->e3->e5->e0
 
 0   2   4   6   8  10  12  14  (mod7)
 
 
and
 
e0->e4->e1->e5->e2->e6->e3->e0
 
 0   4   8  12  16  20  24  28   (mod7)
 
 
 
These 3 rings correspond to multiplying each index by: 
 
      2^0 = 1 = 1 (mod7)  
      2^1 = 2 = 2 (mod7) 
      2^2 = 4 = 4 (mod7) 
 
Since 2^3 = 8 = 1 (mod7), you can only construct 3 rings that way. 
 
 
Denote the 3 rings by R(n), R(2n), and R(4n).  
 
They all correspond to the SAME product.
 
For instance, look at the R(n) term        e1 * e2    =   e4
When you go to R(2n), it becomes           e2 * e4    =   e1
When you go to R(4n), it becomes           e4 * e1    =   e2
 
Or, look at the R(n) term                  e0 * e1    =   e3
When you go to R(2n), it becomes           e0 * e2    =   e6
When you go to R(4n), it becomes           e0 * e4    =   e5
 
In each case,
the R(2n) and R(4n) products are in the SAME multiplication
table as the R(n) multiplication table.
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That enables you to combine R(n), R(2n), and R(4n) to
make ONE onarhedral lattice 
(Onar's diagram sort of reminds me of the scene in the movie Contact 
where the Helluvan Engineer describes how to think of the code 
in 3-dimensional terms, not 2-dimensional): 
 
 
 
 
                  e3-e4-e5-e6-e0-e1-e2
                 /  /  /  /  /  /  /
               e6-e0-e1-e2-e3-e4-e5
              /  /  /  /  /  /  /
            e2-e3-e4-e5-e6-e0-e1
           /  /  /  /  /  /  /
         e5-e6-e0-e1-e2-e3-e4
        /  /  /  /  /  /  /     z-axis    index = 4n
      e1-e2-e3-e4-e5-e6-e0   _.
     /  /  /  /  /  /  /     /|
   e4-e5-e6-e0-e1-e2-e3     /
  /  /  /  /  /  /  /      /
e0-e1-e2-e3-e4-e5-e6      +-------------> x-axis   index = n
|  |  |  |  |  |  |       |
e2-e3-e4-e5-e6-e0-e1      |
|  |  |  |  |  |  |       |
e4-e5-e6-e0-e1-e2-e3     \|/ y-axis   index = 2n
|  |  |  |  |  |  |
e6-e0-e1-e2-e3-e4-e5
|  |  |  |  |  |  |
e1-e2-e3-e4-e5-e6-e0
|  |  |  |  |  |  |
e3-e4-e5-e6-e0-e1-e2
|  |  |  |  |  |  |
e5-e6-e0-e1-e2-e3-e4
 
 
 
 
 
An onarhedral lattice defines a tiling of 3-dimensional space.  
 
 

OCTONIONS are beautifully REFLEXIVE-RECURSIVE things.

 

Their PRODUCTS look like their LATTICES which 
in turn look like the SYMMETRIES OF A PRODUCT.  

 
All this is manifested in many ways, including 

INFORMATION THEORY, 
the STRUCTURE OF THE D4-D5-E6-E7-E8 VoDou Physics Model, 

the OCTONION MIRRORHOUSE, and 
OCTONION FRACTALS. 

 
 
PRODUCTS = LATTICES = SYMMETRIES OF A PRODUCT:   
 
1.  MULTIPLICATION PRODUCTS:
    We have just seen that for the octonions, 
    with 7 imaginaries i, j, k, E, I, J, K 
    there are 240 octonion products
    plus another 240 opposite octonion products. 
    Octonion products correspond to E8 lattices. 

    Quaternion Products correspond to D4 lattices. 
    Complex Products correspond to Gaussian and Eisenstein lattices. 
    Real Products correspond to the lattice of Natural Numbers. 
 
2.  DISCRETE E8 LATTICES:  

(An E8 lattice is an example of what I call HyperDiamond Lattices, and I use them in constructing a HyperDiamond
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lattice version of the D4-D5-E6-E7-E8 VoDou Physics model.)

    There are 7 E8 lattice integral octonion domains. 
    (1-1 correspondence with 
     the 7 imaginary octonions i,j,k,E,I,J,K) 
 
    Each E8 lattice has 2x24 + 8x24 = 48 + 192 = 240 units. 
    (1-1 correspondence 
     with each of the sets of 240 products.) 
 
    Each E8 lattice is 
    related to the 8-dimensional Hamming code. 
 
    The 480 octonion x-product orbits are 
    the two sets of 240 units.  
 

John Baez, in a 2003-01-23 post to the sci.physics.research thread "The magic of 8", quoting his week 95 web page,
said:

"... the lattice L ...[is] ... "even" ...[iff]... for any x in L the inner product x.x is even. This implies that L is
integral, by the identity (x + y).(x + y) = x.x + 2x.y + y.y ... L ...[is]... "unimodular" ...[iff]... the volume of
each lattice cell ... is 1. Another way to say it is this. Take any basis of L, that is, a bunch of vectors in L
such that any vector in L can be uniquely expressed as an integer linear combination of these vectors.
Then make a matrix with the components of these vectors as rows. Then take its determinant. That should
equal plus or minus 1. Still another way to say it is this. We can define the "dual" of L, say L*, to be all
the vectors x such that x.y is an integer for all y in L. An integer lattice is one that's contained in its dual,
but L is unimodular if and only if L = L*. So people also call unimodular lattices "self-dual". ...

... In dimension 8 there is only *one* even unimodular lattice (up to isometry), namely the wonderful
lattice E8! The easiest way to think about this lattice is as follows. Say you are packing spheres in n
dimensions in a checkerboard lattice --- in other words, you color the cubes of an n-dimensional
checkerboard alternately red and black, and you put spheres centered at the center of every red cube, using
the biggest spheres that will fit. There are some little hole left over where you could put smaller spheres if
you wanted. And as you go up to higher dimensions, these little holes gets bigger! By the time you get up
to dimension 8, there's enough room to put another sphere OF THE SAME SIZE AS THE REST in each
hole! If you do that, you get the lattice E8. ...

... In dimension 16 there are only *two* even unimodular lattices. One is E8 + E8. A vector in this is just a
pair of vectors in E8. The other is called D16+, which we get the same way as we got E8: we take a
checkerboard lattice in 16 dimensions and stick in extra spheres in all the holes. More mathematically, to
get E8 or D16+, we take all vectors in R^8 or R^16, respectively, whose coordinates are either *all*
integers or *all* half-integers, for which the coordinates add up to an even integer. (A "half-integer" is an
integer plus 1/2.) ...

[ The /\16 Barnes-Wall lattice (unimodular but odd) 
has 2x240 + 16x240 = 480 + 3,840 = 4,320 units, 
related to the 16-dimensional Reed-Muller code. 
 
The 7,680 octonion xy-product orbits are 
two sets of 3,840 units. ]

... in dimension 24, there are *24* even unimodular lattices, which were classified by Niemeier. A few of
these are obvious, like E8 + E8 + E8 and E8 + D16+, but the coolest one is the "Leech lattice", which is
the only one having no vectors of length 2. This is related to a whole WORLD of bizarre and perversely
fascinating mathematics, like the "Monster group", the largest sporadic finite simple group --- and also to
string theory. ... for now let me just describe how to get the Leech lattice. First of all, let's think about
Lorentzian lattices, that is, lattices in Minkowski spacetime instead of Euclidean space. The difference is
just that now the dot product is defined by

(x_1,...,x_n) . (y_1,...,y_n) = - x_1 y_1 + x_2 y_2 + ... + x_n y_n

http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/week95.html
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with the first coordinate representing time. It turns out that the only even unimodular Lorentzian lattices
occur in dimensions of the form 8k + 2. There is only *one* in each of those dimensions, and it is very
easy to describe: it consists of all vectors whose coordinates are either all integers or all half-integers, and
whose coordinates add up to an even number. Note that the dimensions [are] of this form: 2, 10, 18, 26,
etc., ... the 10-dimensional even unimodular Lorentzian lattice is pretty neat and has attracted some
attention in string theory ... but the 26-dimensional one is even more neat. In particular, thanks to the
cannonball trick of Lucas ...

... the number theorist Edouard Lucas in 1875 ... I assume this is the same Lucas who is famous for the
Lucas numbers: 1,3,4,7,11,18,..., each one being the sum of the previous two, after starting off with 1 and 3. They are
not quite as wonderful as the Fibonacci numbers, but in a study of pine cones it was found that while *most* cones
have consecutive Fibonacci numbers of spirals going around clockwise and counterclockwise, a small minority of
deviant cones use Lucas numbers instead. ... must have liked playing around with numbers, because in
one publication he challenged his readers to prove that: "A square pyramid of cannon balls
contains a square number of cannon balls only when it has 24 cannon balls along its base". In
other words, the only integer solution of 1^2 + 2^2 + ... + n^2 = m^2, is the solution n = 24,
not counting silly solutions like n = 0 and n = 1. It seems the Lucas didn't have a proof of this;
the first proof is due to G. N. Watson in 1918, using hyperelliptic functions. ...

... the vector v = (70,0,1,2,3,4,...,24) is "lightlike". In other words, v.v = 0 What this implies is that if we
let T be the set of all integer multiples of v, and let S be the set of all vectors x in our lattice with x.v = 0,
then T is contained in S, and S/T is a 24-dimensional lattice --- the Leech lattice! ... it means that if we do
bosonic string theory in 26 dimensions on R^26 modulo the 26-dimensional even unimodular lattice, we
get a theory having lots of symmetries related to those of the Leech lattice. In some sense this is a
"maximally symmetric" approach to 26-dimensional bosonic string theory ...".

The /\24 Leech lattice has 
3x240 + 3x16x240 + 3x16x16x240 = 
=  720  +  11,520  +   184,320   =  196,560 units,  
related to the 24-dimensional Golay code. 
The 196,560 Leech lattice units, 
plus 300 = symmetric part of 24x24, 
plus 24
produce 196,884 which is the dimension 
of a representation space of the Monster, 
the largest sporadic finite simple group. 

Richard E. Borcherds, in his paper What is Moonshine?, math.QA/9809110, describes

some of McKay's "... observations about the monster, which so far are completely unexplained. The
monster has 9 conjugacy classes of elements that can be written as the product of two involutions of type
2A, and their orders are 1, 2, 3, 4, 5, 6, 2, 3, 4. McKay pointed out that these are exactly the numbers
appearing on an affine E8 Dynkin diagram giving the linear relation between the simple roots. They are
also the degrees of the irreducible representations of the binary icosahedral group. A similar thing happens
for the baby monster: this time there are 5 classes of elements that are the product of two involutions of
type 2A and their orders are 2, 4, 3, 2, 1. (This is connected with the fact that the baby monster is a 3,4-
transposition group.) These are the numbers on an affine F4 Dynkin diagram, and if we take the double
cover of an F4 Dynkin diagram we get an E7 Dynkin diagram. The number on an E7 Dynkin diagram are
1, 1, 2, 2, 3, 3, 4, 2 which are the dimensions of the irreducible representations of the binary octahedral
group. The double cover of the baby monster is the centralizer of an element of order 2 in the monster.
Finally a similar thing happens for Fi24.2 [where Fi24 is the Fischer group]: this time there are 3 classes
of elements that are the product of two involutions of type 2A and their orders are 2, 3, 1. (This is
connected with the fact that [Fi24.2] is a 3-transposition group.) These are the numbers on an affine G2
Dynkin diagram, and if we take the triple cover of an G2 Dynkin diagram we get an E6 Dynkin diagram.
The number on an E6 Dynkin diagram are 1, 1, 1, 2, 2, 2, 3, which are the dimensions of the irreducible
representations of the binary tetrahedral group. The triple cover of Fi24.2 is the centralizer of an element
of order 3 in the monster. The connection between Dynkin diagrams and 3-dimensional rotation groups is
well understood (and is called the McKay correspondence), but there is no known explanation for the

http://www.dpmms.cam.ac.uk/%7Ereb
http://xxx.lanl.gov/abs/math.QA/9809110
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connection with the monster. ..."

The octonion WXY-Cross-Product orbits should 
also correspond to units.  
 
The Euclidean lattices in 8, 16, and 24 dimensions 
have Lorentz counterpart lattices in 10, 18, and 26 dimensions. 
 
Lorentz spaces in k+2 dimensions are related to 
the compact symmetric spaces Spin(6)/(Spin(4)xU(1), 
Spin(10)/(Spin(8)xU(1)), E6/(Spin(10)xU(1)), and E7/(E6xU(1)) 
that occur in the A-D-E structure of the D4-D5-E6-E7 physics model.  
 
The 26-dimensional Lorentz Leech lattice /\25,1 is 
the lattice version of the J3(O)o traceless part 
of the 27-dim Jordan algebra of Hermitian octonion matrices: 
 
             Re(O1)    O4      O5 
              O4*    Re(O2)    O6 
              O5*      O6*    Re(O3) 
 
Leech and Lorentz Leech lattices are described 
in the book Sphere Packings, Lattices and Groups, 
by Conway and Sloane, 3rd ed, Springer-Verlag 1999. 
 
The Main Theorem of Chapter 27 states that 
the group of all autochronous automorphisms of /\25,1 
(autochronous = not interchanging past and future light cones)
is the split extension of the Coxeter group of /\25,1 whose 
generators are the corresponding reflections 
by the group Co(infinity) of all automorphisms of the Leech lattice 
(including translations).  
 
In /\25,1 the lightcone nullvectors include the vector 
(0,1,2,3, ... ,21,22,23,24 | 70) 
because the 24th square pyramidal number, 4900 = 70x70 = 70^2, 
the sum of 0^2 + 1^2 + 2^2 + ... + 23^2 + 24^2, 
is the only square pyramidal number that is itself a square. 
The Leech roots of /\25,1 are those vectors r in /\25,1 
that satisfy  r.r = 2  and  r.(0,1,2, ... ,23,24 | 70) = 0 .
The Leech roots in /\25,1 form a /\24 Leech lattice. 
 
The Coxeter diagram for /\25,1 is actually infinite, 
having one node for each Leech lattice vector.  
Therefore: 
 
THE LORENTZ LEECH LATTICE /\25,1 HAS FOR ITS COXETER DIAGRAM 
THE LEECH LATTICE /\24 
(so that the Lorentz Leech lattice, and therefore J3(O)o, 
has a reflexive-recursive structure)
 
and 
 
THE AUTOCHRONOUS AUTOMORPHISMS OF /\25,1 
ACT TRANSITIVELY ON THE FUNDAMENTAL ROOTS OF /\25,1
 
 
In contrast, the Lorentz Barnes-Wall lattice /\17,1 
has a finite Coxeter diagram: 
 
      x                                x
      |                                |     
x--x--x--x--x--x--x--x--x--x--x--x--x--x--x--x  
 
with autochronous automorphism group of order 2, 
 
 
and the Lorentz E8 lattice /\9,1 
has a finite Coxeter diagram (denoted E10): 
 
      x                              
      |                                     
x--x--x--x--x--x--x--x--x
 
with trivial autochronous automorphism group.  
 
 
3.  SYMMETRY STRUCTURE OF A GIVEN OCTONION PRODUCT:
    Onar Aam noticed that 
    any given product of octonions  1, i, j, k, E, I, J, K 

http://www.stud.ux.his.no/%7Eonar/
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    contains within itself octonionic symmetry structure.  
    This section is based on the work of Onar Aam.  
 
 
    The 480 products are given (where S7 = permutations of 7) by 
             (Z2)^7  x  S7   /   (Z2)^3  x  PSL(2,7) 
 
    Therefore each of the 480 products has 
    internal symmetry group      (Z2)^3  x  PSL(2,7)
 
    so that PSL(2,7) is a symmetry group 
    of a given octonion product. 
 
    PSL(2,7) is double covered by 336-element SL(2,7). 
 
    SL(2,7) = Z2 x PSL(2,7) is also a symmetry group 
    of a given octonion product.  
 
    The 168-element simple group PSL(2,7) has 
    a 24-element octahedral (4,3,2) subgroup. 
 
    SL(2,7) has a 48-element binary octahedral {4,3,2} subgroup. 
 
    The binary octahedral {4,3,2} group is a subgroup of order 7 
    in SL(2,7).  
 
    For the given octonion product, there are 
    7 associative 3-dimensional quaternionic triangles: 
 
                          i
                         / \
                        k---j
 
          i     j     k     I     J     K
         / \   / \   / \   / \   / \   / \
        K---J I---K J---I E---i j---E k---E
 
    THEY CORRESPOND TO THE 7 IMAGINARY OCTONIONS, 
    and to the 7 coset spaces of SL(2,7) / {4,3,2}. 
 
 
 
    WHAT ABOUT THE REMAINING {4,3,2} INTERNAL SYMMETRY GROUP  
    within the SL(2,7), and 
    THE REMAINING (Z2)^2 INTERNAL SYMMETRY GROUP?
 
    The binary octahedral {4,3,2} group can be represented 
    in quaternionic space as 
    the 24 vertices of a 24-cell 
    plus 
    the 24 vertices of the dual 24-cell. 
 
    Let the binary octahedral {4,3,2} group correspond to the 
    coassociative EIJK subspace of the 
    7-dimensional imaginary i, j, k, E, I, J, K octonion space.  
    EIJK has 4-dimensional quaternionic structure. 
 
                EIKJ
                ____
               /   /\
              /   /  \
    A=(34)   /   /    \       B=(34)(23) counterclockwise
            /   / /\   \      B=(23)(34) clockwise
           /   / /\ \   \
          /   /_/__\ \   \
         /__________\ \   \
         \             \  /
     EIJK \_____________\/ EJIK
 
               C=(23)
 
    AA = BBB = CC = I = ABC if orientation is consistent. 
 
    The EIJK Escher triangle with permutations A, B, C represents 
    the 6-element dihedral (3,2,2) quotient group {4,3,2} / {2,2,2} 
    of the 48-element binary octahedral group 
    by the 8-element quaternion group.  
 
    The 8-element quaternion group corresponds to the 
    cyclic group Cy4 of order 4 (EIJK cycles) 
    times the cyclic group Z2 of order 2 (EIJK reversal reflections).
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    The 6 elements of the EIJK Escher triangle correspond 
    to 3 elements with clockwise orientation and 
    to 3 elements with counterclockwise orientation.  
 
    Recall we have also the internal symmetry group (Z2)^2.  
    
    THE TOTAL REMAINING INTERNAL SYMMETRY GROUP IS 
    Z2 x Z2 x Z2 x Cy4 x EIJK-Escher-6  of order 2x2x2x4x6 = 192. 
    It is the WEYL GROUP of Spin(0,8). 
 
 
 
For more about these symmetries, 
and octonion products, 
and the Heptahedron and the Roman Steiner Surface, 
see the corrected version of my April 1997 Corvallis talk. 
 

Tony Smith's Home Page ......
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Tony Smith's Home Page

What ARE Loopoids ?

Groupoids
Moufang Loops and Malcev Algebras
Loopoids

S7 -> Spin(8) -> Cl(8) -> Cl(8N) and xy-product -> E8 lattices
Octonion x-product and xy-product
S7 and NonAssociativity

Groupoids

 Unfortunately, in the mathematics literature there are two very different definitions of "groupoid". One, that I do NOT
like to use, is definition number 1 in Eric Weisstein's Encyclopedia of Mathematics: "... an algebraic structure on a set
with a binary operator. The only restriction is closure ...".

The definition that I like to use is given by Alain Connes in his book Noncommutative Geometry:

"... a groupoid G ... a small categrory with inverses ... consists of

a set G,
a distinguished subset G0 of G,
two maps r, s : G -> G0 and
a law of composition o : G2 = {(g1,g2) in G x G ; s(g1) = r(g2)} -> G

such that

(1) s(g1 o g2) = s(g2) , r(g1 o g2) = r(g1) for all (g1,g2) in G2
(2) s(x) = r(x) = x for all x in G0
(3) g o s(g) = g , r(g) o g = g for all g in G
(4) (g1 o g2) o g3 = g1 o (g2 o g3)
(5) Each g has a two-sided inverse g-1 , with g g-1 = r(g) , g-1 g = s(g)

The maps r,s are called the range and source maps. ... Here are a few important examples of groupoids. ...

Given a group P one takes G = P , G0 = {e}, and the law of composition is the group law. ...
A Lie group G is, in a trivial way, a groupoid with G0 = {e}. ...
The groupoid G = M x M where M is a compact manifold, r and s are the two projections G -> M = G0 = {(x,x)
; x in M} and the composition is (x,y) o (y,z) = (x,z) for all x,y,z in M. ...".

 

Alan Weinstein says in his paper Groupoids: Unifying Internal and External Symmetry:

"... a groupoid with base B is a set G with mappings a and b from G onto B with a partially defined binary operation
(g,h) --> gh satisfying ...

gh is defined only when b(g) = a(h) ...
if either of the products (g h) k or g (h k) is defined, then so is the other, and they are equal [associativity] ...
For each g in G, there are left and right identity elements Lg and Rg such that Lg g = g = g Rg ...
Each g in G has an inverse g-1 for which g g-1 = Lg and g-1 g = Rg ...

http://www.ams.org/notices/199607/weinstein.pdf
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... We may think of each element g of G as an arrow pointing from b(g) to a(g) in B; arrows are multiplied by placing
them head to tail ... a(b) and Lg ( or b(g) and Rg) determine one another, thus producting a bijective mapping I from
the base B to the subset G0 of G consisting of the identity elements. ...

... a groupoid is just a ... small ... category in which every morphism has an inverse ...

... An orbit of the groupoid G over B is an equivalence class for the relation x ~G y if and only if there is a groupoid
element g with a(g) = x and b(g) = y ...

... The isotropy group of x [in] B consists of those g in G with a(g) = x = b(g) ...".

 

The groupoid picture is something like

       G
      | |
     r| |s
      | |
     \/ \/
       G0

John Baez, on his web page at week74 and related pages, describes groupoids and applies them to category theory.

Another way that a groupoid usefully generalizes a group is that by taking G0 to be a larger subset of G than the
singleton identity {e}, you can use a multiplication law (such as the Octonion x-product and xy-product) that varies
over the underlying base space G0.

However, as John Baez pointed out to me in September 2003 e-mail messages,

when you try to use a Groupoid to describe the 7-sphere S7 of unit Octonions, you are prevented by groupoid axiom
(4), which requires associativity of a groupoid composition law, and therefore prevents use of S7's natural
nonassociative Octonion multiplications.

Moufang Loops and Malcev Algebras

If you want to use nonassociativity, you can consider Moufang Loops.

Jaak Lohmus, Eugene Paal, and Leo Sorgsepp, in their book Nonassociative Algebras in Phyiscs (Hadronic Press
1994), say:

"... Moufang loops and Mal'tsev [another transliteration for "Malcev"] algebras ... are ... natural
(minimal) generalizations of Lie groups and Lie algebras, respectively. Because of the uniqueness of
octonions ... octonionic Moufang loop and the corresponding simple (non-Lie) Mat'tsev algebra are of
exceptional importance ...

A Moufang loop is a set G with a binary operation (multiplication) ... so that ...

1) in the equation g h = k, the knowledge of any two of g,h,k [in] G specifies the third one uniquely;
2) there is a distinguished unit or identity element e of G with the property e g = g e = g, [for all] g
[in] G;
3) the Moufang identity holds: (g h)(k g) = g((h k)g), [for all] g,h,k [in] G.

A set with such a binary operation that only axioms 1/ and 2) are satisfied is called a loop. ... roughly
speaking, loops are the "nonassociative groups". ... The most remarkable property of Moufang loops is
their diassociativity: the subloop generated by any two elements in a Moufang loop is associative (group).

http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/week74.html
http://math.ucr.edu/home/baez/README.html
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Hence, for any g,h in a Moufang loop G ... (h g)g = h g^2 , g(g h) = g^2 h , (g h)g = g(h g) ... thanks to
[which]... the Moufang identity can be written ... (g h)(k g) = g(h k) g.

... one can define the notion of the inverse element of g [in] G. The unique solution of the equation g x = e
(x g = e) is called the right (left) inverse element of g [in] G and denoted as g-1R (g-1L). From ...
diassociativity ... g-1R = g-1L = g-1 , g-1(g h) = (h g)g-1 = h , (g-1)-1 = g , (g h)-1 = h-1 g-1 ; [for all]
g,h [in] G.

... The Moufang loop G is said to be analytic if G is a real analytic manifold so that both the Moufang lop
operation G x G --> G : (g,h) --> g h and the inversion map G --> G : g --> g-1 are analytic ... denote the
dimension of G by r ... introduce the antisymmetric quantities

c^i_jk := a^i_jk - a^i_kj ... i,j,k = 1, ... , r ,

called the structure constants of G. ... The tangent algebra G of G ...[with]... product

[X,Y]^i := c^i_jk X^j Y^k = -[Y,X]^i ; i,j,k = 1, 2, ... , r .

...[with the]... Mal'tsev identity ...

[[X,Y],[Z,X]] + [[[X,Y],Z],X] + [[[Y,Z],X],X] + [[[Z,X],X],Y] = 0

... is ... the ... Mal'tsev algebra. ... the Jacobi identity ...[may fail] in G...

... every Lie algebra is a Mal'tsev algebra ... In a Mal'tsev algebra G the Yamaguti triple product ... may be
defined as ...

[x,y,z] := [x,[y,z]] - [y,[x,z]] + [[x,y],z]

... K. Yamaguti proved ... the possibility of embedding a Mal'tsev algebra into a Lie algebra ... every
Mal'tsev algebra can be realized as a subspace of some Lie algebra so that the Mal'tsev operation is a
projection of the Lie algebra operation to this subspace. ...

.... Every Mal'tsev algebra is also a ... Lie triple system ... Lie triple systems ... serve as tangent algebras
for symmetric spaces ...

S7 Moufang Loop

According to the paper Analytic Loops and Gauge Fields by E. K. Loginov at hep-th/0109206:

"... simple nonassociative Moufang loops ...[are]... analytically isomorphic to one of the spaces S7, S3 x
R4, or S7 x R7 ...

... Suppose A is a complex (real) Cayley-Dickson algebra, M is its commutator Malcev algebra, and L(A)
is the enveloping Lie algebra of regular representation of A.

It is obvious that the algebra L(A) is generated by the operators Rx and Lx, where x [is in] A. We select in
L(A) the subspaces R(A), L(A), S(A), P(A) and D(A) generated by the operators

Rx,
Lx,
Sx = Rx + 2Lx,
Px = Lx +2Rx and
Dx,y = [Tx, Ty]+T[x,y],

http://xxx.lanl.gov/abs/hep-th/0109206
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where Tx = Rx -Lx, accordingly. ...

[Rx, Sy] = R[x,y] ...[and]... [Lx, Py] = L[y,x].

... the algebra L(A) is decomposed into the direct sums

L(A) = D(A) + S(A) + R(A),
L(A) = D(A) + P(A) + L(A),

of the Lie subalgebras D(A) + S(A), D(A) + P(A) and the vector spaces R(A), L(A) ... In addition, the
map x --> Sx from M into S(A) is a linear representation of the algebra M, which transforms the space
R(A) into M-module that is isomorphic ... to the regular Malcev M-module. ...

... the direct summands ... are orthogonal with respect to the scalar product tr{XY} on L(A) ...

[ From S7 to Spin(8) ]

...Let A be the complex Cayley-Dickson algebra [of Octonions]. Then A supposes the base 1, e1, ..., e7
such that

ei ej = -delta_ij + c_ijk ek,

where the structural constants c_ijk are completely antisymmetric and different from 0 only if

c_123 = c_145 = c_167 = c_246 = c_257 = c_374 = c_365 = 1.

It is easy to see that in such base the operators

Rei = e[i0] - (1/2) c_ijk e[jk] ,
Lei = e[i0] + (1/2) c_ijk e[jk] ,

where e[uv] are skew-symmetric matrices 8 x 8 with the elements (euv)ab = delta_ma delta_nb - delta_mb
delta_na . Using the identity

c_ijk c_mnk = delta_im delta_jn - delta_in delta_jm + c_ijmn ,

where the completely antisymmetric tensor c_ijkl is defined by the equality

(ei,ej,ek) = 2 c_ijkl el ,

we have D_ei,ej = 8 e[ij] + 2 c_ijmn e[mn] . ...

... Its enveloping Lie algebra L(A) (in fixed base) consists of real skew-symmetric 8 x 8 matrices.
Therefore we can connect every element F = F_mn e[mn] of L(A) with the 2-form F = F_mn dx^m /\
dx^n . ... the factors of F are such that

epsilon F0i + (1/2) c_ijk F_ jk = 0 , 
if  F [is in] S(A) + D(A) ...[or]... P(A) + D(A)
   
epsilon F0i =  c_ijk F_ jk , 
if  F [is in] R(A) ...[or]... L(A)

where there is no summing over j,k in [the second equations], c_ijk 6= 0, and

epsilon = 0, if F [is in] D(A),
epsilon = 1, if F [is in] S(A) + D(A), F [is not in] D(A) or F [is in] R(A),
epsilon = -1, if F [is in] P(A) + D(A), F [is not in] D(A) or F [is in] L(A).
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For epsilon = -1 these are precisely the (anty-self-dual) equations of Corrigan et al. ... In addition, R(A)
and L(A) are not Lie algebras. Therefore the [second] equations, in contrast to [the first equationa], are not
Yang-Mills equations. Nevertheless, there are a solution of the [second] equations, which generalizes the
known (anty-)instanton solution of Belavin et al. ...".

 

Jaak Lohmus, Eugene Paal, and Leo Sorgsepp, say, further, in their book Nonassociative Algebras in Phyiscs
(Hadronic Press 1994):

"... The generators for the 8-dimensional irreps of the algebra D4 [of Spin(8) and SO(8)] in terms of the
regbirep matrices of octonions ... can be written ... [f]or vector representation 8v ... as follows:

Gij = [ Li + Ri , Lj + Rj ]; i,j = 1,2, ... , 7;
Gij ej = ei , Gij ei = -ej , Gij ek = 0 ; i=/= j =/= k ...

... The generators for halfspinor irreps may be represented as follows:

{Lij} : Li0 x = Li x = ei x , Lij x = Lj Li x = ej (ei x) ,
{Rij} : Ri0 x = Ri x = x ei , Rij x = Rj Ri x = (x ei) ej .

  Low-dimensional IRs of SO(8)                          
                  ... Branching rules ...               
   
IR   ...   SO(7)     ...  G2         ...  SU(3)/Z3
 1   ...     1       ...   1         ...     1
 8v  ...    1,7      ...  1,7        ...     8
 8s1 ...     8       ...  1,7        ...     8
 8s2 ...     8       ...  1,7        ...     8
28   ...    7,21     ... 7,7,14      ...  8,10,10bar
35   ...   1,7,27    ... 1,7,27      ...    8,27
35'  ...    35       ...   "         ...     "
35'' ...    35       ...   "         ...     "
56   ...   21,35     ... 1,7,7,14,27 ... 1,8,10,10bar,27
56'  ...    8,48     ...   "         ...     "
56'' ...    8,48     ...   "         ...     "          
   

The subgroup SO(7) does not alter the unit element e0 ( 8v --> 1 + 7 ), automorphisms form a still
narrower subgroup G2 [of] SO(7). In the transition to the subgroup SO(7) from generators of SO(8) the
generators L0i (R0i) separate, forming the Mal'tsev algebra M7 with the multiplication

[L0i * Lj0] = Li0 * Lj0 - Lj0 * Li0 ,

where the *-multiplication is defined by ... Lx Ly + [Lx,Ry] = Lx * Ly

... Ry Rx + [Rx,Ly] = Rx * Ry ... the Ri matrices of the octonion regbirep ... will be used for the
expression of Dirac gamma-matrices. Ri-matrices ... are anticommuting antisymmetric matrices forming
the 64-dimensional Clifford algebra C6 with 6 generic elements ... The Ri matrices corresponding to
different multiplication tables are different. The transition between two tables may be carried out by Li-
matrices. ... The group SO(8), the invariance group of the octonion norm, is the largest group which can
be related to the octonionic space with one dimension. The exceptional groups F4, E6, E7, E8 are groups
of various geometries of the octonionic plane. ...".

 

Although Loops allow you to use a single nonassociative octonion multiplication product, they do not let you use
a product (such as the Octonion x-product and xy-product) that varies over an underlying space, thus using the

480 octonion multiplication products.
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Loopoids

If you want to use a nonassociative multiplication law that varies over an underlying manifold, thus using the 480
octonion multiplication products, you need to use a combination of Loop structure for nonassociativity and Groupoid
structure for variation over an underlying space - something that John Baez calls a Loopoid - which is defined as a
groupoid except that its composition law is alternative (not necessarily associative).

The S7 loopoid structure that I like is an xy-product groupoid with G = S7 and G0 = G = S7 and with a composition
law that takes into account the two points x and y in G0 = S7 of the two arrows for w and z respectively, being defined
as w o z = w oxy z, thus producing a diagram like

     S7 = G
      | |
     r| |s
      | |
     \/ \/
     S7 = G0
     /  \
     \G2/  

where the G2 loop is the autormorphism group of the octonions implicit in the xy-product composition law

S7 -> Spin(8) -> Cl(8) -> Cl(8N)

The S7 and S7 and G2 combine to form the Lie Group Spin(8). Then you can look at the irreducible representations of
Spin(8) of dimensions

1   8  28  56  35

and their duals

               35* 56* 28* 8* 1*

and combine them to form the 2^8 = 256-dimensional Clifford Algebra Cl(8) with graded structure

1   8  28  56 (35+35*) 56* 28* 8* 1*

Then you can construct ANY Clifford algebra of the form Cl(8N) , and therefore, if you include subalgebras, ANY
Clifford algebra, by tensor product and periodicity factoring:

Cl(8N) = Cl(8) x ...(N-fold tensor product)... x Cl(8)

The net result of all this is, in my view, that

the 7-sphere S7 "naturally grows" to produce the Clifford algebra structure that I use in my
physics model (with signature (1,7)).

 

xy-product -> E8 lattices

 As Geoffrey Dixon says in hep-th/9411063:

http://xxx.lanl.gov/abs/hep-th/9411063
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"... let e_a, a = 0, 1, ... , 7, be a basis for O ... the Octonion algebra ... and ...

W0 = {+/-e_a} [16 elements],
W1 = ((+/-e_a +/-e_b)/sqrt(2) : a,b distinct [112 elements],
W2 = ((+/-e_a +/-e_b +/-e_c +/-e_d)/2 : a,b,c,d distinct, e_a(e_b(e_c e_d)) = +/-1} [224 elements],
W3 = {(SUM^7_a=0 +/_e_a)/sqrt(8) : odd number of +'s}, a,b,c,d [in] {0, ... , 7} [128 elements] ...

The 240 elements of W0 u W2 are the nearest neighbors (first shell) to the origin of an E8 lattice (so are
the 240 elements of W1 u W3).

Define E8^h = Gh[W0 u W2], h = 1, ... , 7, where Gh is the O(8) reflection taking e_0 <--> e_h.

These 7 sets are nearest neighbor points for 7 different E8 lattices ...[and they]... close under multiplication
...

Actually, E8^0 = W0 u W2 is not closed under the multiplication we started with ... If, however we
modify the product, using the X-product ... then ... E8^0 is closed ...

there are 56 X-product variants of E8^7 (and by virtue of index cycling, all the E8^h ... [thus producing
8x56 = 448 variants]) ...

we have an exact sequence

D4 in ZS3 --> E8^0 in S7 --> Z5 in S4

... where ... D4 ... is the [24-element] inner shell of a ... D4 lattice ... [and] ... Z5 is ...the 5-dimensional
cubic lattice [with 32-element inner shell] ...".

I think that it might be interesting to write in loopoid formalism the reflexive/recursive equivalence between

the 7 octonion imaginaries e_1, ... , e_7 and
the 7 E8 lattices E8^1, ... , E8^7

     7 Imaginary Octonions  i j k E I J K
 
                 / \
                  |
                  |
                 \ /
 
     7 (Associative Triangles+1) x 16 (4 signs) = 112 
         /                                      \
        /        / \                             \
7 E8 Lattices     |                              224 + 16 = 240 Units                                                              
        \         |                               /          x2 (RL)
         \       \ /                             /           ||
          \                                     /         480 Octonion Products
     7 Coassociative Squares     x 16 (4 signs) = 112 

 

showing the expanding-nesting-Russian-doll structure of

point --> lattice -(pick a point)-> point --> lattice --> ...

and to compare that structure with

 

the Gray Code / Hilbert Curve nesting-Russian-doll structure

... --> Cl(8x8x8) -(pick a 64)-> Cl(8x8) -(pick an 8)-> Cl(8)
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of 3-dimensional Euclidean spacelike slices of 4-dimensional physical spacetime that comes from the Clifford Tensor
Product Structure of the periodicity of real Clifford algebras that is used in my physics model. That structure is
described on a web page by William Gilbert:

"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The first three iterates of this
curve are shown.

In constructing one iterate from the previous one, note that the direction of the curve determines the
orientation of the smaller cubes inside the larger one.

The initial stage of this three dimensional curve can be considered as coming from the 3-bit reflected Gray
code which traverses the 3-digit binary strings in such a way that each string differs from its predecessor
in a single position by the addition or subtraction of 1. The kth iterate could be considered a a generalized
Gray code on the Cartesian product set {0,1,2,...,2^k-1}^3.

The n-bit reflected binary Gray code will describe a path on the edges of an n-dimensional cube that can
be used as the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

 

For a 4-dimensional physical Minkowski spacetime neighborhood, add a 1-dimensional time to generalize the 3-
dimensional spatial structure described above to get a structure with 16 vertices per 4-dimensional cell

... --> Cl(16x16x16) -(pick a 256)-> Cl(16x16) -(pick a 16)-> Cl(16) -> 

http://www.math.uwaterloo.ca/~wgilbert/Research/HilbertCurve/HilbertCurve.html
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                                                 -(pick an 8)-> Cl(8)

with the fundmental Cl(16) at each 4-dim vertex corresponding 
by Cl(16) = Cl(8) x Cl(8) to 2 copies of Cl(8), aligned
along the time axis so that one is in the future of the other. 

 

For a 6-dimensional physical Conformal Spin(2,4) linear spacetime neighborhood, add 2-dimensional time and 1-
dimensional space to generalize the 3-dimensional spatial structure described above to get a structure with 64 vertices
per 6-dimensional cell

... --> Cl(64x64x64) -(pick a 4,096)-> Cl(64x64) -(pick a 64)-> Cl(64) -> 
                                                   -(pick an 8)-> Cl(8)

with the fundmental Cl(64) at each 6-dim vertex corresponding by  
Cl(64) = Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) x Cl(8) 
to a configuration of 8 copies of Cl(8).

As Danny Ross Lunsford has noted, you can use the Traceless 4x4x2 - 2 = 30-real-dimensional Lie Algebra of
SL(4,C) to construct a Lie Algebra for a 6-dimensional linear spacetime. By imposing the additional condition A* J =
- J A where

       0   0   0   1

       0   0   1   0
J =
       0  -1   0   0

      -1   0   0   0

you get the 30/2 = 15-real-dimensional Lie Algebra of symplectic (not-quaternionic-symplectic) Sp(4,C) = Spin(3,3) =
Spin(4,2) that corresponds to the Clifford Algebra Cl(3,3) = Cl(4,2) = M(8,R) = Cl(0,6), which, as A. Sudbery says in
his paper Division algebras, (pseudo-) orthogonal groups and spinors,J.Phys A, 17 (1984), 939-955 (see also
math.RA/0203010), leads to the usual 4x1 Dirac spinors and gamma-matrices.

Because I agree with John Baez that fermions should be quaternionic, I prefer (instead of taking SL(4,C) as fundamental) to use the
Conformal Lie Algebra of Spin(2,4) with Clifford algebra Cl(2,4) = M(4,Q) = Cl(1,5) = Cl(5,1) = Cl(6,0) which has
2x4 = 8-real-dimensional half-spinors.

 

Octonion x-product and xy-product

 

The octonion x-product mentioned above is defined by Martin Cederwall and Christian Preitschopf in hep-th/9309030
and described by Geoffrey Dixon in hep-th/9410202 where he says:

"... Let A,B,X [be in the octonions] O, with X a unit octonion (X X* = 1) ... Define
A ox B = (A X)(X* B) = (A (B X)) X* = X ((X* A) B)

the X-product of A and B. ... for fixed X, the algebra OX (O endowed with the X-product) is isomorphic
to O itself. Modulo sign change each X gives rise to a distinct copy of O, so the orbit of copies of O
arising from any given starting copy is S7 / Z2 = RP7 , the manifold obtained from the 7-sphere by
identifying opposite points.

Moreover, composition of X-products is yet another X-product. ... there are 480 different [octonion]
multiplication tables ... these fall into two groups of 240 ... related by the octonionic X-product. ...".

http://xxx.lanl.gov/abs/math.RA/0203010
http://math.ucr.edu/home/baez/symplectic.html
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9410202
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The octonion xy-product is defined by Geoffrey Dixon in hep-th/9503053 where he says:

"... it is possible to modify the octonion product in such a way that e_0 is not the identity of the result. In
particular, define

A oxy B = (AX)(Y*B) = A ox ((XY*) ox B) = (A oy (XY*)) oy B ,

where as usual we assume that both X,Y [are in] S7 ((the X-product is obtained by setting X+Y). Let
OXY be O with this modified product.

The question is, is this still isomorphic [to] O itself? ... [yes] ... OXY [is isomorphic to] O. ...

The octonion X-product changes the octonion multiplication table, but does not change the role of the
identity. The XY-product is very similar, but shifts the identity as well. ...

... the X-product ... generate[s] all the 480 renumberings of the e_a, a = 1, ..., 7 [imaginary octonion basis
elements], which leave e_0 = 1 fixed as the identity.

There are 7680 renumberings of the entire collection, e_a, a = 0, ... , 7, and the XY product plays exactly
the same role in this context. ...

... in the X-product case the 480 renumberings arose from a pair of octonion E8 lattices.

The XY-product renumberings are related in a similar fashion to the pair of octonion /\16 lattices ...".

 

Note that

the /\16 Barnes-Wall lattice (unimodular but odd) has 2x240 + 16x240 = 480 + 3,840 = 4,320 units, related to the 16-
dimensional Reed-Muller code. The 7,680 octonion XY-product orbits are two sets of 3,840 units.

Further,

the variation of the octonion identity is equivalent to the action on the identity of the automorphism group of the
octonions, G2.

  

S7 and NonAssociativity

R. M. Kane, in his book The Homology of Hopf Spaces (North-Holland 1988), says:

"... Stasheff's approach leads to the idea of an obstruction theory for loop spaces. The A_n forms are a
series of intermediate stages between H-spaces (= A_2 spaces) and loop spaces (= A_infinity spaces). ...
in the homotopy category of connected CW complexes we have the following identities:

loop spaces = topological groups = associative H-spaces = A_infinity spaces ...

among the spheres, only S0, S1, S3, S7 possess A_2 forms ...[and so]... are H-spaces ... The topological
groups S0,S1, and S3 are...A_infinity spaces...= loop space ...

[nonassociative octonionic] S7 ....[is a]... H-space ... (= A_2 space) ...

http://xxx.lanl.gov/abs/hep-th/9503053
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S7 is not ... a A_3 space ...[which is] a homotopy associative H-space...

S7_(3) is not homotopy associative ...[and]...

S7_(2) is not homotopy associative ... On the other hand,

S7_(p) is homotopy associative for p>= 5.

So the homotopy associativity obstruction is really mod 2 and mod 3. ...".

Note that, even though S7 is a Moufang loop, it is not a loop space in the sense used by Kane.

 

Kasper K. S. Andersen, Tilman Bauer, Jespar Grodal, and Erik Kjaer Pedersen, in math.AT/0306234, say:

"... Since the discovery of the Hilton-Roitberg 'criminal' in 1968 it has been clear that not every finite loop
space is homotopy equivalent to a compact Lie group. The conjecture emerged however, that this should
hold rationally ... In this paper we resolve this conjecture in the negative by exhibiting a concrete finite
loop space of rank 66 whose rational cohomology does not agree with that of any compact Lie group. ...".

Since (in Kane's sense) loop space = topological group, their rank 66 loop space of dimension 1254 is an example of
something that is a topological group but not a Lie group.

Theorem 56 of Leon Pontrjagin's book Topological Groups (Princeton 1939) says:

"Let G be a compact topological group satisfying the second axiom of countability. If G is locally
connected ... and is of finite dimension, it is a Lie group.".

The 1254-dimensional rank 66 loop space is a "connected finite loop space", but it is only p-compact.

 

In a post to the sci.physics.research thread Re: nonassociative category and D-branes, John Baez says:

"... a simple example ... of A_infinity categories ... Take any topological space X. Take as objects the
points of X, and take as morphisms f: x -> y ... parametrized paths ... we can compose them .. This
composition is not associative!!! ...".

 

In a 1993 paper, Gregor Masbaum and Colin Roarke say:

"... A topological quantum field theory "TQFT" is a functor from a "cobordism category" to a category of
modules which satisfies a number of properties ... Strictly speaking, a cobordism category C is not a
category in the usual sense. This is because composition is not strictly associative nor are there strict
identities ... This is because (X u_S Y) u_T Z is not strictly the same set as X u_S (Y u_T Z) where S [in]
X,Y and T [in] Y,Z are sets (though of course they are in canonical bijection). Thus composition ... is only
associative up to canonical diffeomorphism. ... There is the question of whether disjoint union can be
defined in a coherent way in a cobordism category ... The category of manifolds and diffeomorphisms is
certainly coherent and this might naively lead to the belief that a cobordism category is also coherent ...

[ What is coherence? Noson S. Yanofsky in math.CT/0007033 says "... The history of
coherence theory has its roots in homotopy theory. Saunders Mac Lane's foundational paper
on coherence theory was an abstraction of earlier work by James Stasheff on H-spaces ..." and

http://xxx.lanl.gov/abs/math.AT/0306234
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=bkqiht%24qcl%241%40glue.ucr.edu&rnum=4
http://math.ucr.edu/home/baez/README.html
http://www.maths.warwick.ac.uk/~cpr/ftp/model.ps
http://xxx.lanl.gov/abs/math.CT/0007033
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Peter Schauenburg in New York J. Math. 7 (2001) 257-265 says "... It is well-known that the
tensor product of vector spaces is not associative on the nose, but it is so up to isomorphism.
... MacLane's coherence theorem ... says (... sloppily) that all diagrams one can build up from
associativity isomorphisms commute. ...". ]

... However this fails to work in detail for similar reasons to the reason why a general cobordism category
has non-associative composition. ... Indeed the question of coherence is not really meaningful for a
category with non-associative composition so it only really makes sense to ask whether our model
categories can be made coherent. But coherence must be by an isomorphism in the category ... This is all
very suggestive of an A_infinity structure ... We conjecture that there is a genuine obstruction to a
cobordism category being strictly coherent ... and that there may well be some interesting mathematical
structure which can be found by a careful investigation of the situation ...".

 

In hep-th/0102183, C. I. Lazariou says:

"... there are good reasons (coming from the analysis of the A-twisted topological string theory) to believe
that A-type D-branes in a type II compactification give a nonassociative category (likely an A_infinity
category), due to worldsheet instanton effects. ...".

 

 

 

 

Tony Smith's Home Page ......

http://nyjm.albany.edu:8000/j/2001/7-16.ps
http://xxx.lanl.gov/abs/hep-th/0102183
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The McKay Correspondence:
John McKay discovered a deep correspondence between the affine Coxeter-Dynkin diagrams of the A-D-E Lie
algebras and the irreducible representations of the finite subgroups of SU(2) = Spin(3) = Sp(1) = S3.

John Baez, in his week 182, refers to "... Joris van Hoboken, Platonic solids, binary polyhedral groups, Kleinian
singularities and Lie algebras of type A,D,E, Master's Thesis, University of Amsterdam, 2002, available at
http://www.science.uva.nl/research/math/examen/2002/scriptiejoris.ps ...", which thesis John Baez has described in a
sci.physics.research post as "... The most detailed online explanation ...[of the]... mysterious relationship between ADE
and Platonic solids ...".

Jean-Luc Brylinski has described a correspondence dual to McKay's, involving such things as matrix-valued Fourier
transforms.

The E-series of Lie Algebras ends at E8, and del Pezzo Surfaces also end at dimension 8.

Click here to see a connection between the McKay Correspondence and the D4-D5-E6-E7-E8 VoDou Physics model.

Here is a copy of a Usenet Sci.Math paper of John McKay, MCKAY@Vax2.Concordia.CA, sent from John McKay to
Tony Smith by e-mail in June 1993:

Regular Polytopes, SU(2), and A-D-E Lie Algebras
 

Kronecker: (in German!) The natural numbers are the work of God, everything else is the work of man.

I show here how to derive the Dynkin diagrams and all the semi-simple Lie algebras from the natural numbers:

Let us start with the semi-infinite graph:

                       1-2-3-4-5-...
 

Each edge is to be regarded as a pair of opposing directed edges.

Each node is an irreducible representation of SU2(C). The numbers are the degrees of these representations. I call this
graph the representation graph of SU2(C) because it is built from the fundamental (natural) representation, R of
SU2(C) and the equations:

(*) RxR[i] = + m[i,j]R[j] summed over j,

giving the decomposition of the tensor product of R (=R[2]) with the unique irreducible of dimension i. We start with
the trivial representation of dimension = 1. m[i,j] is the multiplicity of the directed edge from node i to node j.

For each finite subgroup G in SU2(C), we restrict the representations R[i] to G. This then splits the representations of
SU2(C) into irreducibles of G.

Example: G = quaternions.
 
               1a
              /

http://math.ucr.edu/home/baez/README.html
http://math.ucr.edu/home/baez/week182.html
http://www.science.uva.nl/research/math/examen/2002/scriptiejoris.ps
http://math.ucr.edu/home/baez/README.html
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=aft1c1%2441u%241%40glue.ucr.edu&rnum=7
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=aft1c1%2441u%241%40glue.ucr.edu&rnum=7
http://xxx.lanl.gov/abs/alg-geom/9612003
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We get     1-2-1b from the initial segment of 1-2-3-...
              \
               1c
 

which is the affine Dynkin diagram of type D4. (We break off as soon as representations repeat.)

For each finite subgroup of SU2, we get an affine Dynkin diagram in this way. Affine means adding an extra node
corresponding to the negative of the highest root. The correspondence is:

A[r] degenerate Cyclic[r+1]
D[r] {2,2,r-2}  Generalized quaternion[r-2]
E[6] {2,3,3}    2.Alt[4] binary tetrahedral
E[7] {2,3,4}    2.Symm[4] binary octahedral
E[8] {2,3,5}    2.Alt[5]=SL(2,5) binary icosahedral
where {a,b,c} =<x,y,z: x^a=y^b=z^c=xyz> (=-1). The non-ADE types
correspond to certain pairs (G,H), H { G in SU2(C).
 
The ADE Dynkin graphs are:
 
             1
A[r]        / \     An (r+1) -gon
           /   \
          1-...-1
 
 
       1         1
       \         /
D[r]    2-2...2-2         There are r+1 nodes. The sum
       /         \        of the numbers = h = Coxeter
       1         1        number. The sum of the squares
            1             is the order of G. The numbers
            |             are the degrees of irreducible
            2             representations of G. They are
            |             first Chern numbers (singularities).
E[6]    1-2-3-2-1         They are the periods of products
                          of pairs of Fischer involutions
            2             mod centre (E[8]{=}Monster,E[7]{=}
            |             2.Baby,E[6]{=}3.F_24). Fundamental
E[7]  1-2-3-4-3-2-1       group (Lie) = Schur multiplier (sporadics).
                     3
                     |
E[8]       1-2-3-4-5-6-4-2
 

To get the other Dynkin diagrams, we "fold" these ones by replacing nodes by the equivalence classes of nodes under
orbits of graph automorphisms. There are several ways of doing this. Repeated folding and reversing arrows and
unfolding takes, for example: D4 - G2 - E6 - F4 - E7. One can interpret the reversals in terms of Frobenius reciprocity.

By taking traces of (*) on the identity, we see that the adjacency matrices m[i,j] of all these Dynkin graphs have a
maximal eigenvalue of 2. This is the crucial property of affine Dynkin graphs.

The corresponding eigenvector has irreducible degrees for its components. The columns of the character table of G are
eigenvectors and the row of the 2-dimensional representation is the row of eigenvalues.

The connection with platonic solids is as follows: See L.E. Dickson Algebraic Theories, Chapter 13. Project from the
North pole of the sphere escribed to the Platonic solid, through each vertex on to the equatorial plane (which we
interpret as the complex plane). Thus we may identify each vertex with a complex number,v[i]; we form the
(homogeneous) polynomial V(x,y) = prod(x-v[i]y).

Similarly we form E(x,y) from the midpoints of the edges, and F(x,y) from the normals through the centre of the faces.
These are three functions in two variables and so there is a relation f(V,E,F) = 0.

This is a singularity of the simplest kind which can be "desingularized" into a set of exceptional fibres which are
complex projective lines intersecting as the dual of the Dynkin diagram of finite type.

The intersection matrix = M-2I = -C where M is the matrix m[i,j] which we started with (without the affine node), and
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C is a Cartan matrix from which we can derive the generators and relations for a Lie algebra (Serre's relations).
Including the affine node yields Kac-Moody generators and relations and relates to elliptic singularities.

Caveat: for the E8 - icosahedral = <2,3,5> case, the singularity is x^2+y^3+z^5=0 (see exercise in Hartshorne's book
on Algebraic Geometry) but it is NOT x^a+y^b+z^c generically.

This correspondence between the platonic groups and the Lie algebras of type A,D,E is described by Slodowy in
Springer Yellow Series No. 815 . By using a subgroup to get the equivalence classes, we get the F,G series too.

There have been many applications of these ideas in many contexts. Let me cite two: Peter Kronheimer has used them
in his paper on asymptotically locally flat and asymptotically locally euclidean spaces in connection with cosmological
geometry. They are also being used in understanding the spectral lines associated with the newly discovered C60
molecules of fullerenes. This provides a good example of the unity of mathematics and the nonsense of the distinction
between pure and applied.

This June, in London, Walter Feit is giving the London Math. Soc. Hardy Lecture on these ideas in connection with the
representations of quivers.

This all generalises further. (May get published one day!)

References: Graphs, singularities and finite groups. Proc. Symp. Pure Math. vol 37. Amer. Math. Soc. (1980). Pages
183- and 265-. Representations and Coxeter Graphs. In "The Geometric Vein" Coxeter Festschrift (1982) Springer-
Verlag. Pages 549-.

Moral: Read the original - Plato (ca. 430-350 B.C.) Timaeus.

Tony Smith's Home Page

......
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Clifford Algebras and the D4-D5-E6-E7-E8 Vodou Physics Model

Minkowski Spacetime - Physical Spacetime

Clifford Structure of the D4-D5-E6-E7-E8 VoDou Model

Clifford Paths for the D4-D5-E6-E7-E8 VoDou Model

Dirac Operator

Cl(1,3) from Cl(1,2) and Cl(1,1)

 

Minkowski Spacetime

is an important structure in many physics theories, including the D4-D5-E6-E7-E8 VoDou Physics Model. There are
two Clifford Algebras for Minkowski Spacetime:

Cl(3,1) = M(4,R) = 4x4 Matrix Algebra over the Real Numbers for signature (3,1); and

Cl(1,3) = M(2,Q) = 2x2 Matrix Algebra over the Quaternions for signature (1,3).

They are not isomorphic. The key to understanding how they work is the isomorphism

Q x Q = M(4,R)

of the 4x4 Matrix Algebra over the Real Numbers with the tensor product of two Quaternionic spaces.

To see how that isomorphism works, let { 1, i, j, k } be a basis for Q. Since Quaternionic Multiplication is not
commutative, you have to distinguish between Left-Multiplication and Right-Multiplication.

Let { 1, iL, jL, kL } denote Left-Multiplication by 1, i, j, and k, and let { 1, iR, jR, kR } denote Right-Multiplication
by 1, i, j, and k. Left- and Right-Multiplication by 1 is the same, but by 1, j, and k it is different.

Let QL denote the Left-Multiplication actions whose basis is { 1, iL, jL, kL } and let QR denote the Right-
Multiplication actions whose basis is { 1, iR, jR, kR }. Note that QL and QR have in common the real axis spanned by
{ 1 }.

Since QL is isomorphic to QR and both are isomorphic to Q, describe the tensor product Q x Q by the tensor product
QL x QR, so that the basis elements of Q x Q are formed from

{ 1, iL, jL, kL } x { 1, iR, jR, kR }

or, in other words:

{ 1,
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iL, jL, kL,

iR, jR, kR,

iL iR, iL jR, iL kR,

jL iR, jL jR, jL kR,

kL iR, kL jR, kL kR }

These 16 elements are isomorphic to M(4,R), or, in Geoffrey Dixon's terminology, to the full adjoint action QA of the
Quaternions. M(4,R) has graded structure 1 4 6 4 1 and is generated by the 4 vector basis elements, which can be
written as

 1   0   0   0
 0   1   0   0
 0   0  -1   0
 0   0   0  -1

 0   0   1   0
 0   0   0   1
 1   0   0   0
 0   1   0   0

 0   0   0   1
 0   0  -1   0
 0  -1   0   0
 1   0   0   0

 0   0   0   1
 0   0   1   0
 0  -1   0   0
-1   0   0   0

 

In this representation, the scalar identity of M(4,R) is

 1   0   0   0
 0   1   0   0
 0   0   1   0
 0   0   0   1

and the pseudoscalar of M(4,R) is

 0   0  -1   0
 0   0   0   1
 1   0   0   0
 0  -1   0   0

 

However, Q x Q = M(4,R) = Cl(3,1) is not isomorphic to 16-dimensional M(2,Q) = Cl(1,3).

M(2,Q) = Cl(1,3) is generated by its 4 vector generator basis elements

 1   0
 0  -1

 0   i
 i   0

 0   j
 j   0

 0   k
 k   0
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In this representation, the scalar identity of M(2,Q) is

 1   0
 0   1

and the pseudoscalar of M(2,Q) is

 0   1
-1   0

 

 

Even though the full Minkowski Clifford Algebras Cl(3,1) and Cl(1,3) are not isomorphic, their bivector Lie
algebras Spin(3,1) and Spin(1,3) are isomorphic to each other and to the Lie Algebra SL(2,C) of Lorentz

transformations.

 

If you tensor Cl(3,1) with itself, you get M(4,R) x M(4,R) = M(4x4,RxR) = (since RxR = R) = M(16,R) = Cl(0,8),
which is the basis of the D4-D5-E6-E7-E8 Vodou Physics Model and is the basis of the 8-fold Periodicity of Real
Clifford Algebras and of Homotopy.

If you tensor Cl(1,3) with itself, you get M(2,Q) x M(2,Q) = M(2x2,QxQ) = (since QxQ = M(4,R)) = M4,M(4,R) =
M(16,R) = Cl(0,8), which is also the basis of the D4-D5-E6-E7-E8 VoDou Physics Model and is also the basis of the
8-fold Periodicity of Real Clifford Algebras and of Homotopy.

Since Cl(3,1) and Cl(1,3) provide two Clifford Paths to the D4-D5-E6-E7-E8 VoDou Physics Model,

there is the question:

Which Signature is more Physically Realistic ?

 

John Baez, on the usenet group sci.physics.research, said:

"... fermions are quaternionic and bosons are real ...".

Note that Spin(-+++) = Spin(+---) = SL(2,C), so that you can't use the Spin group to tell which is the right one, so
look at the Clifford algebra from which the Spin group is derived. The Clifford algebras of candidate physical
spacetimes are:

Cl(+---) = Cl(3,1) = M(4,R) the 4x4 real matrix algebra

Cl(-+++) = Cl(1,3) = M(2,Q) the 2x2 quaternionic matrix algebra.

Both of them are Clifford algebras with a real 4-dim vector space, and graded structure

1 4 6 4 1

The grade-0 1 is the scalar space (like Higgs boson).
The grade-1 4 is the vector space (like spacetime).
The grade-2 6 is the bivector space (like gauge bosons).

http://math.ucr.edu/home/baez/
http://x67.deja.com/threadmsg_ct.xp?thitnum=10&AN=671945305.1&mhitnum=5&CONTEXT=969753551.1908277269
http://math.ucr.edu/home/baez/symplectic.html
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Since all these spaces are real, the bosons in both of them are real.

However, the fermions should correspond to half-spinors, with the fermion particles being +half-spinors and the
fermion antiparticles being mirror image -half-spinors.

For Cl(+---) = Cl(3,1), the full spinor space (minimal ideal of the Clifford algebra) is 1x4 real column of the 4x4 real
matrix and each half-spinor space is 1x2 real column, so a fermion half-spinor would be real.

For Cl(-+++) = Cl(1,3), the full spinor space (minimal ideal of the Clifford algebra) is 1x2 quaternionic column of the
2x2 quaternionic matrix and each half-spinor space is 1x1 quaternion column, or, in other words, a fermion is a
quaternion.

Therefore, if "... fermions are quaternionic and bosons are real ..." then

the Clifford algebra of spacetime is Cl(-+++) = Cl(1,3) and the signature of physical spacetime
is -+++.

Some interesting structure of Cl(1,3) is shown by

modifying the construction of Minkowski Cl(3,1) = R(4) from Cl(2,0) = R(2) and Cl(1,1) = R(2) of Dennis W. Marks,
Larry J. Arbuckle, James Baugh, David Ritz Finkelstein, Jason Looper, and Heinrich Saller as described by Dennis
Marks in his talk at SESAPS 2002 at Auburn

to a construction of Minkowski Cl(1,3) = Q(2) from Cl(0,2) = Q and Cl(1,1) = R(2).

In the notation below:

t, z, x, and y correspond to 1 time and 3 spatial coordinates;
Ih corresponds to the quantum i of i hbar for the Dirac equation in Cl(0,2) = Q in which it is a pseudoscalar that
is a bivector like the area hbar so that Ih must be combined with a Hodge dual operation in order to act as a
scalar multiple;
Ic not only corresponds to the quantum i of i hbar for the Dirac equation in Cl(1,1) = R(2) but also corresponds
to the spacetime i of ict in Cl(1,1) = R(2) in which it is a pseudoscalar bivector that takes vectors like x and t
into vectors so that Ic can act directly as a space/time conversion factor;
Ich corresponds to the gamma-5 pseudoscalar imaginary that lives in Cl(1,3) = Q(2)

in which it is a pseudoscalar 4-vector that takes area bivectors( like the hbar of the Dirac equation in Cl(1,3)) into
area bivectors so that Ich can act directly as quantum Dirac equation factor and
in which it as a pseudoscalar 4-vector takes vectors like x, t, z, and y into trivectors so that Ich must be
combined with a Hodge dual operation in order to act as a scalar multiple;

and 1, i, j, and k denote a basis for the quaternions Q.

Cl(0,2) = Q 

Note that the quaternions are natural variables for a Dirac equation in 2-dimensional Eucliudean space with Planck constant factor Ih.

basis (1x1 quaternion):

  1        i         j         k             

           z         y         Ih     

2x2 complex Pauli representation basis:
           
 1  0     0  1      1  0      0  i           
 0  1     1  0      0 -1     -i  0

http://math.ucr.edu/home/baez/symplectic.html
http://www.aps.org/meet/SES02/baps/abs/S40.html#SBC.006
http://www.aps.org/meet/SES02/baps/abs/S40.html#SBC.006
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Cl(1,1) = R(2)

Note that (1,1) signature is that of 1+1=2-dim spacetime with space/time conversion factor Ic which also acts as Planck constant factor Ih for a
Dirac equation in 2-dimensional Minkowski space.

basis (2x2 real): 

 1  0     0 -1      1  0      0  1
 0  1     1  0      0 -1      1  0
           t         x         Ic
          

Cl(1,1) x Cl(0,2) = Cl(1,3) = Q(2)

Note that the 2-dim Ic and Ih factors map to middle-grade bivectors while the factor Ich that is effective in 4-dim is the pseudoscalar and that Ich
acts as both space/time conversion factor and Planck constant factor.

basis

 1  0     0 -1      1  0      0  1
 0  1     1  0      0 -1      1  0

 i  0     0 -i      i  0      0  i
 0  i     i  0      0 -i      i  0

 j  0     0 -j      j  0      0  j
 0  j     j  0      0 -j      j  0

 k  0     0 -k      k  0      0  k
 0  k     k  0      0 -k      k  0

or, 
taking into account 

1 2 1    1ijk
1 2 1    R(2) matrices

1 2 1
  2 4 2
    1 2 1

1 4 6 4 1

with graded structure:

---------------------------------------

 1  0
 0  1

---------------------------------------
           
 i  0     j  0
 0  i     0  j
  z        y

          0 -1      1  0
          1  0      0 -1
           t         x

---------------------------------------           

 k  0
 0  k
  Ih

 0 -i     j  0      0 -i     j  0
 i  0     0 -j      i  0     0 -j

 0  1
 1  0
  Ic

--------------------------------------
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 0  i     0  j
 i  0     j  0

          0 -k      k  0
          k  0      0 -k

--------------------------------------

 0  k
 k  0
  Ich

--------------------------------------

In this case of Cl(1,3) = Q(2), 
the full spinor space would be 8-dimensional: 

1
0

i
0

j
0

k
0

and

0
1  

0
i

0
j

0
k

Each half-spinor space would be 4-dimensional 
with quaternionic structure  
and would have a triality-like isomorphism 
with the vector space of Cl(1,3). 

That triality would correspond to the triality of Cl(1,7) = R(16)
with dimensionality 2^8 = 256 = 16x16 
and 
8-dimensional half-spinors
and
graded structure
1   8  28  56  70  56  28   8   1
that is used in the D4-D5-E6-E7-E8 VoDou Physics model. 

 

Clifford Structure of the D4-D5-E6-E7-E8 VoDou Physics Model.

 
 
The D4-D5-E6-E7-E8 VoDou physics model 
is based on representations of Spin(0,8).
In 8 dimensions, 
Cl(0,8) = M16(R) the 16x16 real matrices 
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The 1-dimensional scalar 0-grade subspace is 
represented as the blue square.  
It is a 1-dimensional part of the symmetric part 
of the upper left 8x8 diagonal subspace.   
 
The 8-dimensional vector 1-grade subspace is 
represented as the green squares.  
It is part of the lower left 8x8 off-diagonal subspace.  
 
The 28-dimensional bivector 2-grade subspace is 
represented as the red squares.  
It is the antisymmetric part 
of the upper left 8x8 diagonal subspace.    
 
This accounts for the  1   8  28   graded elements of 
the  1   8  28  56  70  56  28   8   1  = 256-dim Cl(0,8).  
 
The 56-dimensional trivector 3-grade subspace is 
represented as the white squares in the lower left quadrant.  
In the full 8-dimensional theory, 
the 56 trivectors are related to the structure of 
3+1=4-dimensional subspaces of 1+7=8-dimensional spacetime 
that are connected with the E8 HyperDiamond lattice 
links that are (normalized) sums of 4 of the basis octonions.  
To reduce the dimension of spacetime to 1+3=4 dimensions, 
an associative 3-form is used.  This effectively fixes a 
particular trivector, so the 56 trivectors do not play 
a dynamical role in the 4-dimensional phase of the D4-D5-E6 model.  
Here and now, we do not have the technology 
to do experiments that could test 
the structure of the full 56-dimensional trivector sector. 

The 70 4-vectors in the 4-grade subspace are reducible to 
two sets of 35 4-vectors each. One set of 35 4-vectors is 
represented  as the grey squares in the upper left quadrant.  
They are the symmetric parts of the upper left 8x8 diagonal subspace, 
remaining after taking out 
the 1-dimensional scalar 0-vector Higgs scalar.  
The 1-dimensional scalar 0-vector representing the Higgs scalar 
can be thought of as the trace of the full symmetric 
1+35=36-dimensional space of symmetric 8x8 real matrices.  
The 35  4-vectors are the traceless symmetric 8x8 matrices. 
They are related to the coassociative 4-form that is fixed 
in the dimensional reduction process to determine the 
internal symmetry space.  At our low energy levels, 
below the Planck-scale at which dimensional reduction occurs 
in the D4-D5-E6 model, the 35 4-vectors do not play a 
dynamical role that we can test experimentally here and now.  
However, they show that the Higgs mechanism is related 
fundamentally to BOTH 
the particles and fields of the internal symmetry space 
and 
the spacetime of conformal MacDowell-Mansouri gravity. 
 

According to Dennis W. Marks, in his paper A Binary Index Notation for Clifford Algebras (revised 27 February
2003):

"... we define the n x n co-identity matrix as

J_n = e_(2^n - 1) = e_(1 ... n ones ...1)
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... Duality operations generate isomorphism between grades k and n-k. There are several different duals,
including

the Clifford dual, which we will write as e_m*, defined ... as e_m* = e_m J_n,
and the Hodge dual, which we will write as m_e_*, defined as m_e_* = (m_e) J_n = (-1)^( k_m (
k_m - 1 ) / 2 ) e_m J_n = (-1)^( k_m ( k_m - 1 ) / 2 ) e_m*.
... A dual distinct from the preceding duals is introduced by bit inversion that maps e_m -> e_mbar ,
where mbar is the bit inverse of m ... In particular, bit inversion transforms vectors (grade 1) ... into
covectors (grade n-1) ...

The bit inverse of the bit inverse is the original element: e_mbarbar = e_m.

For the various duals involving J_n, the dual of the dual of e_m is +/- e_m ...

The duals involving J_n also ...[depend on]... the handedness of the base coordinate system, because J_n
changes sign with the swapping of two of the bases.

Bit inversion does not ...[ depend on the handedness of the base coordinate system ]...

Complementarity between space-time and momentum-energy is achieved by bit inversion, which
interconverts between position representation and momentum representation.

Treating momentum as a Clifford covector has the virtue of automatically enforcing the Heisenberg
commutation relation as a consequence of the commutation and anti-commutation propeerties of the
Clifford elements. ...".

In the case of 4-dimensional physical space-time, with Clifford algebra Cl(1,3) and graded structure

1 4 6 4 1

Marks's bit inversion complementarity acts on the middle-grade 6-dimensional bivectors (grade 2) as a map of the 6-
dimensional Lorentz Lie Algebra Spin(1,3) = Spin(3) x Spin(3) into itself, acting as an isomorphism between the 3-
dimensional Spin(3) rotation Lie algebra (rotations of positions with x, y, and z components) and the 3-dimensional
Spin(3) boost Lie algebra (transformations of momenta with tx, ty, and tz components).

In the case of 8-dimensional space-time, with Clifford algebra Cl(1,7) and graded structure

1 8 28 56 70 56 28 8 1

Since the 70 decomposes into two 35s, just as the Cl(1,3) 6 decomposes into two 3s,

you can write the graded structure as

1 8 28 56 (35+35) 56 28 8 1

where the blue 1 8 28 56 35 have the 8-position-related physical interpretation given above, and Dennis Marks's bit
inversion gives a complementarity between the position-related blue 1 8 28 56 35 and the corresponding momentum-
related Clifford co-multivectors of the red 35 56 28 8 1. The bit inversion complementarity can be visualized in terms
of the figure



What ARE Clifford Algebras and Spinors?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clfpq2.html[4/16/18, 1:43:18 AM]

as a mapping of the two left-hand quadrants (8-position-related) onto the two right-hand quadrants (8-momentum-
related) by reflection through the center (origin) of the figure.

The position-momentum (row vector half-spinor gammas) duality is also a duality between particles and antiparticles
(column vector half-spinors).

The relevant Duality Structure can be seen in such physical concepts as Type IV(2) Domains, Hyperspace, Black
Holes, Wavelets, and Conformal SpaceTime.

 

 
What about the SPINOR representations? 
 
To see the two 8-dimensional half-spinor spaces of Cl(0,8), 
look at the even subalgebra Cle(0,8):
 

 
The minimal-left-ideal column 8-dimensional half-spinors 
are the blue-green columns, one each in the two 8x8 diagonal 
subspaces of Cle(0,8).  
 
The minimal-right-ideal row 8-dimensional half-spinors 
are the yellow-green rows, one each in the two 8x8 diagonal 
subspaces of Cle(0,8).  
 
The two 8-dimensional half-spinor spaces and 
the 8-dimensional vector space of Cl(0,8) are 
all isomorphic to each other.  
This is Spin(0,8) TRIALITY, and is evident in 
the Dynkin diagram of Spin(0,8):
 

 
The 4 Spin(0,8) representations of the Dynkin diagram are:  
the green point is the vector, 



What ARE Clifford Algebras and Spinors?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clfpq2.html[4/16/18, 1:43:18 AM]

the two blue points are the two (left-ideal column) half-spinors, 
and the red center is the 28-dimensional adjoint. 

Along with the scalar representation, these representations 
are used to build the 8-dimensional Lagrangian of 
the D4-D5-E6 physics model:
 
The vector representation is the 8-dimensional spacetime 
over which the Lagrangian density is integrated. 
 
The adjoint representation gives the curvature term 
and (through the covariant derivative) interactions 
with spinor fermion and scalar particles. 
 
The half-spinor representations give the spinor fermion term.
 
The scalar representation gives the scalar term.  
 
Path-integral quantization can 
produce gauge-fixing and ghost terms.  

Clifford Paths for the D4-D5-E6-E7-E8 VoDou Physics Model

Click Here to see References and Background Material for the Clifford Paths.

To make connection with observable physics in our regime, far below the Planck energy of 10^19 GeV, the 8-
dimensional nonassociative octonionic spacetime must be reduced to a 4-dimensional associative submanifold.

Since the more realistic Minkowski Physical SpaceTime with -+++ Signature has Quaternionic Structure, a useful
Clifford path is this Clifford Path that is Quaternionic from Cl(3,5) through Cl(2,4) to Cl(1,3) and from Cl(2,6) through

Cl(2,5) and Cl(2,4) to Cl(1,3):

In the D4-D5-E6-E7-E8 VoDou Physics model, D5 is taken to be SL(2,O) = Spin(1,9), and spinors are R16 + R16 of
Cle(1,9) = Cl(1,8),

where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = Cl(0,p-1)

The D4 can initially be taken to be Spin(0,8), 
or, with the same Clifford algebra, Spin(1,7) or Spin(4,4). 

Dimensional Reduction from 8 to 4 dimensions 
introduces the subspace substructure of
Quaternionic Physical SpaceTime in Octonionic Vector Space. 

The (1,7)-dimensional RP1 x S7 = S1 x S7 = U(1) x S7 spacetime of the D4-D5-E6-E7-E8 VoDou Physics model prior to dimensional reduction
can be represented by Quaternionic Projective 2-space QP2.
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Atiyah and Berndt say in their paper Projective Planes, Serveri Varieties, and Spheres, math.DG/0206135, the S1 x S7 considered as QP2 breaks
down into two parts:

a CP2 acted on by an SU(3), which plays the role of Internal Symmetry Space after dimensional reduction in the D4-D5-E6-E7-E8 VoDou
Physics model; and
an S1 bundle over the S3 that is the complement S7 \ CP2, which plays the role of (1,3) RP1 x S3 Physical Minkowski Spacetime after
dimensional reduction in the D4-D5-E6-E7-E8 VoDou Physics model.

Therefore, dimensional reduction 
changes Real M(16,R) of Cl(0,8), Cl(1,7), and Cl(4,4)   
to the Quaternionic M(8,Q) of Cl(2,6) or Cl(3,5).   

Cl(2,6) = M(8,Q)             Spin*(8) = Spin(2,6)            
Cl(2,5) = M(4,Q)+M(4,Q)      Spin(2,5)                       
Cl(2,4) = M(4,Q)             Spin(2,4) = SU(2,2)             

Spin(2,4) = SU(2,2) is the connected component with identity 
of the Conformal(1,3) Group  of Minkowski SpaceTime. 
Since both 1+1 and 3+1 are even, Conformal(1,3) has 4 components, 
not 2 components as for Conformal(p,q) where p+1 and/or q+1 are odd. 
U(2,2) = U(1)xSU(2,2) corresponds to compact U(4) = U(1)xSU(4), 
the compact isotropy space of the 12-dimensional rank-2 symmetric spaces 
Spin*(8) / U(4) (non-compact) and Spin(8) / U(4) (compact). 

Cl(1,4) = M(2,Q)+M(2,Q)      Spin(1,4) = Sp(1,1)             

Spin(1,4) is the connected component with identity 
of the deSitter Group of Minkowski SpaceTime. 
Although the MacDowell-Mansouri mechanism, as originally formulated, 
produced gravity from anti-deSitter Spin(2,3) = Spin(0,5) = Sp(2), 
this Quaternionic chain uses, instead of Sp(2), Sp(1,1) = Spin(1,4). 

Cl(1,3) = M(2,Q)             Spin(1,3)                      

Spin(1,3) is the connected component with identity 
of the Lorentz Group of Minkowski SpaceTime. 

Cl(0,3) = Q+Q                Spin(0,3) = Sp(1) = SU(2) = S3 
Cl(0,2) = Q                  Spin(0,2) = U(1)               
Cl(0,1) = C                  Spin(0,1) = Z2                 
Cl(0,0) = R                  Spin(0,0) = I                  

(Much of the above is taken from Ian Porteous's book  
 Clifford Algebras and the Classical Groups (Cambridge 1995).) 

The path from Cl(1,7) through Cl(2,4) to Cl(1,3) can also be seen from the viewpoint of spinor fermions of the D4-D5-
E6-E7-E8 VoDou Physics model:

Half-Spinors for 16x16 real matrix Cl(1,7) are 1x8 real column vectors
which correspond to first-generation fermion particles: 

  Octonion       Fermion
Basis Element    Particle
     1           e-neutrino
     i         red  up  quark
     j       green  up  quark
     k        blue  up  quark
     I       red  down  quark
     J     green  down  quark
     K      blue  down  quark
     E            electron

Full Spinors for 4x4 quaternion matrix Cl(2,4) are 
1x4 quaternion column vectors:

q1
q2
q3
q4

which are reducible to two Half-Spinor mirror image 
1x2 quaternion column vectors:

q+1
q+2

http://xxx.lanl.gov/abs/math.DG/0206135
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q-1
q-2

Since each of these is a 4-dimensional quaternion,
if you let the q+ be fermion particles
and the q- be fermion antiparticles,
you have
4 fermion particles for q+1, which can be taken to
be electron, red up quark, blue up quark, and green up quark,
and
4 fermion particles for q+2, which can be taken to
be neutrino, red down quark, blue down quark, and green down quark,
and
4 fermion antiparticles for q-1, which can be taken to
be positron, red up antiquark, blue up antiquark, and green up antiquark,
and
4 fermion antiparticles for q-2, which can be taken to be antineutrino,
red down antiquark, blue down antiquark, and green down antiquark, 
so that the quaternionic spinors of Cl(2,4) correspond directly 
to the fermions of the real spinors of Cl(1,7). 

For Cl(1,3) the 2x2 quaternionic matrices have Full Spinors
that are 1x2 quaternion column vectors. 
Each Half-Spinor space is one quaternion variable, 
which has a 1-2 correspondence with first generation fermions, 
and also corresponds 1-1 with the (1,3) vector space of 
physical Minkowski spacetime, 
resulting in a quaternionic version of triality (diluted by 
the 1-2 nature of the fermion correspondence) that is 
related to the reducibility of the D2 Lie algebra Spin(1,3).  

 

Here are some other useful pathways for the D4-D5-E6-E7-E8 VoDou Physics Model:

from Split Cl(4,4) and
from Euclidean Cl(0,8).

From Split Cl(4,4):

The Paths can be described as a Real Process involving M(2,R)

or

as a Quaternionic Process involving the Quaternions Q.

Since the tensor product Q x Q = M(4,R) = M(2,R) x M(2,R), the Processes are Physically Equivalent.
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Real Process through Cl(4,3) and Cl(4,2) and Cl(3,1)

based on the tensor products M(2,R) x M(2,R) = M(4,R)

and M(2,R) x M(4,R) = M(8,R)

and M(2,R) x M(8,R) = M(16,R)

Real Step 1 of 2:  

Start with Cl(4,4) = M(16,R), the 16x16 matrices with entries in the Real Numbers, and then represent them as
M(2,CSG(4,2)) = M(2,M(8,R)), the 2x2 Vahlen Matrices with entries in the Clifford SemiGroup of the Cl(4,2) Clifford
Algebra = M(8,R) of 8x8 matrices with Real entries, which Vahlen Matrices represent the Moebius Transformations of
R^(4,2).

The unit sphere in CSG(4,4) represents Spin(4,4), which is a 2-fold covering group of the Moebius
Transformations of R^(4,2).

 

The Rotations are 15-dimensional Spin(4,2) = SU(2,2), of the form A x A^(-1) , with matrix form

A    0
      
0    A

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 15 dimensions of the Rotations are the Spin(4,2) = SU(2,2)
Conformal Group of Physical Minkowski SpaceTime,which, through the MacDowell-Mansouri Mechanism, forms

Gravity (with Torsion and Parity Violation) plus the Higgs Mechanism.

 

The Translations are 2+4 = 6-dimensional, of the form x + B , with matrix form

1    B
      
0    1

 

The Transversions are 2+4 = 6-dimensional, of the form

( x + x^2 C ) / (1 + 2 x . C + x^2 C^2 ) , with matrix form

1    0
      
C    1

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 4+4 = 8 dimensions of the Translations and Transversions form
the 8-dimensonal SU(3) of the Color Force.

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 2+2 = 4 dimensions of the Translations and Transversions form
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the 4-dimensonal U(2) of the ElectroWeak Force.

 

The Dilations are 1-dimensional, of the form x D , with matrix form

sqrt(D)     0    
      

  0     1/sqrt(D)

 

In the D4-D5-E6-E7-E8 Vodou Physics Model, the 1 dimension of the Dilations represent the U(1) Complex Phase of
Particle and Force Propagators.

 

Real Step 2 of 2:  

Now consider the R^(4,2) Clifford Algebra Cl(4,2) = M(8,R), the 8x8 matrices with entries in the Real Numbers, and
then represent them as M(2,CSG(3,1)) = M(2,M(4,R)), the 2x2 Vahlen Matrices with entries in the Clifford SemiGroup
of the Cl(3,1) Clifford Algebra = M(4,R) of 4x4 matrices with Real entries, which Vahlen Matrices represent the
Moebius Transformations of R^(3,1).

The unit sphere in CSG(4,2) represents Spin(4,2) = SU(2,2), which is a 4-fold covering group of the Moebius
Transformations of Minkowski space R^(3,1).

 

The Rotations are 6-dimensional Spin(3,1), of the form A x A^(-1) , with matrix form

A    0
      
0    A

 

The Translations are 1+3 = 4-dimensional, of the form x + B , with matrix form

1    B
      
0    1

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 6+4 = 10 dimensions of the Rotations and Translations are the
Spin(3,2) anti-deSitter Group of Physical Minkowski SpaceTime,which, through the MacDowell-Mansouri

Mechanism, forms Gravity (with Torsion and Parity Violation).

 

The Transversions are 1+3 = 4-dimensional, of the form

( x + x^2 C ) / (1 + 2 x . C + x^2 C^2 ) , with matrix form

1    0
      
C    1
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In the D4-D5-E6-E7-E8 Vodou Physics Model, the 4 dimensions of the Transversions form the 4 degrees of freedom
of the Higgs SU(2) Scalar Particle. They also correspond to the Conformal Moebius transformations involved in

torsion-superluminal solutions of Maxwell's equations that may be permit longitudinal photons, thus indicating that
such solutions may be related to the Higgs Mechanism.

Related Conformal Structures may produce GraviPhoton Phenomena.

 

 

The Dilations are 1-dimensional, of the form x D , with matrix form

sqrt(D)     0    
      

  0     1/sqrt(D)

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 1 dimension of the Dilations represents the Mass/Energy Scale of
the Higgs Vacuum Expectation Value, which may represent a measure of the Compressibility of Maxwell's Aether that

could give rise to torsion-superluminal solutions of Maxwell's equations that may permit longitudinal photons.

 

Quaternionic Process through Cl(3,4) and Cl(2,4) and Cl(1,3),

based on the tensor product Cl(0,8) = Cl(0,4) x Cl(0,4) = M(2,Q) x M(2,Q) = M(16,R).

 

Start with Cl(4,4) = M(16,R), the 16x16 matrices with entries in the Real Numbers.

Since the tensor product Q x Q = M(4,R), M(16,R) = Q x M(4,Q).

 

Quaternionic Step 1 of 2:  

The transition from Cl(4,4) = M(16,R) = Q x M(4,Q) to M(4,Q) = Cl(2,4)

is the tensor product by the Quaternions Q,which takes M(4,Q) to M(4,M(4,R)) = M(16,R).

What does the tensor product by Q do to the Spin(2,4) = SU(2,2) part of Cl(2,4) ?

Since the tensor product by Q takes Cl(2,4) to Cl(4,4),

it should take Spin(2,4) = SU(2,2) to Spin(4,4). How does it do that?

Factor the Quaternions Q into a Real Part Re(Q) and an Imaginary Part Im(Q),

and then look at how the tensor product by Q acts on the SU(2,2) that is within Cl(2,4).

The image of this action should contain Spin(4,4), but may contain other stuff that is within Cl(4,4) (or, to be more
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nearly technically accurate, CSG(4,4)) but is not in Spin(4,4).

Represent Re(Q) by U(1) = S1 and Im(Q) by SU(2) = S3.

Then, regard the tensor product Q x SU(2,2) as

( U(1) , SU(2) ) x SU(2,2) = ( U(1) x SU(2,2) , SU(2) x SU(2,2) ) =

= ( U(2,2) , SU(2) x SU(2,2) )

The first component is just U(2,2) = U(1) x Spin(2,4), which includes the Spin(2,4) of Cl(2,4), and it makes up a 16-
dimensional part of 28-dimensional Spin(4,4).

What about the other 12 dimensions of Spin(4,4) ?

They should be in the second component, the tensor product SU(2) x SU(2,2),

but they should only be in the part of it that has Lie Group structure.

To see what part that is, first observe that it contains the Lie Group SU(2) (the first factor)

Then, look at the fibration SU(2,2) / (U(1) x SU(3)) = CHP3 = Complex Hyperbolic Projective 3-space.

Then, regard SU(2,2) as U(1) x SU(3) x CHP3.

Then, since CHP3 is not a Lie Group, disregard it, leaving the Lie Groups U(1) and SU(3).

Therefore,

regard the result of the tensor product by Q of the Spin(2,4) = SU(2,2) part of Cl(2,4) as the 12-dimensional

U(1) x SU(2) x SU(3)

that corresponds to the Standard Model group in the D4-D5-E6-E7-E8 VoDou Physics Model,

plus the U(1) of U(1) x Spin(2,4) = U(2,2) that, in the D4-D5-E6-E7-E8 VoDou Physics Model, corresponds to the
Complex U(1) Propagator Phase.

 

 

Quaternionic Step 2 of 2:  

Go from Cl(2,4) = M(4,Q) = M(2,M(2,Q)) = M(2,Cl(1,3)) down to M(2,Q) = Cl(1,3).

M(2,Q)     M(2,Q)

M(2,Q)     M(2,Q)

 

This step starts with the R^(2,4) Clifford Algebra Cl(4,2) = M(4,Q), the 4x4 matrices with entries in the Quaternions,
which are represented as M(2,CSG(1,3)), the 2x2 Vahlen Matrices with entries in the Clifford SemiGroup of the
Cl(1,3) Clifford Algebra = M(2,Q) of 2x2 matrices with Quaternion entries, which Vahlen Matrices represent the
Moebius Transformations of R^(1,3).
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The unit sphere in CSG(2,4) represents Spin(2,4) = SU(2,2), which is a 4-fold covering group of the Moebius
Transformations of Minkowski space R^(1,3).

 

The Rotations are 6-dimensional Spin(1,3), of the form A x A^(-1) , with matrix form

A    0
      
0    A

 

The Translations are 1+3 = 4-dimensional, of the form x + B , with matrix form

1    B
      
0    1

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 6+4 = 10 dimensions of the Rotations and Translations are the
Spin(2,3) anti-deSitter Group of Physical Minkowski SpaceTime,which, through the MacDowell-Mansouri

Mechanism, forms Gravity (with Torsion and Parity Violation).

 

The Transversions are 1+3 = 4-dimensional, of the form

( x + x^2 C ) / (1 + 2 x . C + x^2 C^2 ) , with matrix form

1    0
      
C    1

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 4 dimensions of the Transversions form the 4 degrees of freedom
of the Higgs SU(2) Scalar Particle. They also correspond to the Conformal Moebius transformations involved in

torsion-superluminal solutions of Maxwell's equations that may be permit longitudinal photons, thus indicating that
such solutions may be related to the Higgs Mechanism.

Related Conformal Structures may produce GraviPhoton Phenomena.

 

The Dilations are 1-dimensional, of the form x D , with matrix form

sqrt(D)     0    
      

  0     1/sqrt(D)

 

In the D4-D5-E6-E7-E8 VoDou Physics Model, the 1 dimension of the Dilations represents the Mass/Energy Scale of
the Higgs Vacuum Expectation Value, which may represent a measure of the Compressibility of Maxwell's Aether that

could give rise to torsion-superluminal solutions of Maxwell's equations that may permit longitudinal photons.

From Euclidean Cl(0,8) through Cl(0,6) and Cl(0,4):
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The dimensional reduction process 
 
starts with the Clifford algebra Cl(0,8) = M16(R), 
 
then goes to its even subalgebra Cle(0,8) 
which is the Clifford algebra Cl(0,7) = M8(R)+M8(R)
 

+

 
then goes to its even subalgebra Cle(0,7) 
which is the Clifford algebra Cl(0,6) = M8(R)
 

 
then goes to its even subalgebra Cle(0,6)
 

 
which is the Clifford algebra Cl(0,5) = M4(C).  
 

+

 
The Clifford algebra chain of dimensional reduction 
is shown below in green:
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The chain starts with a real Clifford algebra, Cl(0,8), 
and proceeds through other real ones until it reaches 
its end at COMPLEX Cl(0,5) = M4(C). 
 
Its even subalgebra is 
Cle(0,5) = Cl(0,4) = M2(Q) the 2x2 Quaternionic matrix algebra.
 
Since M2(Q) is also the Clifford Algebra Cl(1,3), 
you get both Euclidean Cl(0,4) and Minkowski Cl(1,3) 
by taking the even subalgebra of the Cl(0,5) Clifford Algebra of Spin(0,5). 
 
In this way, the D4-D5-E6-E7-E8 VoDou physics model allows 
you to go back and forth by Wick rotation 
between Euclidean (0,4) and Minkowski (1,3).  
 
Further, 
Cl(0,5) = M4(C) is the complexification of each and every 
one of the five 4-dimensional real Clifford algebras, 
shown in blue in the figure above, 
some of which have Dirac algebra real structure M4(R), 
and some of which have quaternionic structure M2(Q) 
(sometimes, as in the figure, denoted M2(H)) 
 
In the D4-D5-E6-E7-E8 VoDou physics model 
the real part of Cl(0,5) = M4(C) describes gravity, 
and 
the imaginary part of Cl(0,5) = M4(C) describes 
the color, weak, and electromagnetic forces, 
with the Higgs mechanism affecting both sectors.  
 
For details, see the references in this home page 
to the D4-D5-E6-E7-E8 VoDou physics model, 
as well as the papers linked or cited therein.  
 

References and Background Material for the Clifford Paths for the D4-D5-
E6-E7-E8 VoDou Physics Model:

 | Ahlfors | Porteous | Lounesto | Gilbert and Murray | Krausshar and Ryan | Dixon |

Lars Ahlfors, in his paper Clifford Numbers and Moebius Transformations in R^n, published on pages 167-175 of
the book Clifford Algebras and Their Applications in Mathematical Physics, Proceedings of NATO and SERC
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Workshop, Canterbury, Kent, 1985, edited by Chisholm and Common, NATO ASI Series (Reidel 1986), says:

"... Moebius transformations in any dimension can be expressed through 2x2 matrices with Clifford numbers as
entries. This technique is relatively unknown in spite of having been introduced as early as 1902. ...".

What are Clifford Numbers? Clifford Numbers are the Clifford Semigroup CSG(n) of the Clifford Algebra Cl(n).

 

 

Ian Porteous, in his book Clifford Algebras and the Classical Groups (Cambridge 1995), describes the tensor
product

Cl(p,q+4) = Cl(p,q) x Cl(0,4) = Cl(p,q) x M(2,Q)

and the tensor product

Q x Q = M(4,R)

 

 

Pertti Lounesto, in his book Clifford Algebras and Spinors (Cambridge 1997), describes the Conformal
Compactification of R^(p,q) by Moebius Transformations in terms of the p-sphere Sp and the q-sphere Sq as:

Sp x Sq
Z2

Pertti Lounesto's Chapter 16 describes the tensor product relation

Cl(p+1,q+1) = Cl(p,q) x Cl(1,1) = M(2,Cl(p,q)

The cases of Cl(2,4) = M(2,Cl(1,3)) and Cl(4,2) = M(2,Cl(3,1)) are useful in physics, since Spin(2,4) = Spin(4,2) =
SU(2,2) is the Conformal Group of Conformal Transformations of Minkowski Spacetime.

That leads into his discussion of Moebius Transformations and Vahlen Matrices in his Chapter 19, in which he
describes them as 2x2 matrices with Clifford entries. Related Conformal Structures may produce GraviPhoton
Phenomena.

Pertti Lounesto's Chapter 21 deals with Binary Index Sets and Walsh Functions.

 

John E. Gilbert and Margaret A. M. Murray, in their book Clifford Algebras and Dirac Operators in Harmonic
Analysis (Cambridge 1991), describe the Moebius Transformations, in both Spherical and Hyperbolic Space, by
SL(2,CSGn) and by SU(2,CSGn), respectively, where CSGn denotes the Clifford Semigroup of Cl(n). Related
Conformal Structures may produce GraviPhoton Phenomena.

Gilbert and Murray describe the Clifford Semigroup of the Clifford Algebra Cl(n) as being made up of all x in Cl(n)
such that for each y in R^(n+1) there exists z in R^(n+1) xy = zx', and they they say:

"... Denote by CSG(n) the Clifford semigroup ...
CSG(n) = { x y ... z : x, y, z, ... in R^(n+1) }

generated by the non-zero elements in R^(n+1), and then denote by CG(n) the Clifford group

http://www.hit.fi/~lounesto/
http://www.hit.fi/~lounesto/
http://www.hit.fi/~lounesto/
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CG(n) = { x y ... z : x, y, z, ...in R^(n+1) \ {0} }

Of course, CSG(n) = CG(n) u {0}. ...

... [The Clifford norm is denoted by | | and the Clifford operator norm, defined by regarding the Clifford
algebra Cl(n) as an algebra of operators on itself, is denoted by || || . They coincide on CSG(n).] ...

For each n = 0, 1, ...

Spin(n+1) = { a in CSG(n) : ||a|| = 1 }

... Now O(n) can be identified with the subgroup of SO(n+1) fixing the subspace R(1,0,...,0) of R^(n+1) ...

... [where Cl(n) has the direct sum graded structure Cl(n) = Cl(0)(n) + Cl(1)(n) + ... Cl(n)(n) and R^(n+1)
is regarded as Cl(0)(n) + Cl(1)(n). Let n denote intersection and Cle(n) be the even subalgebra of Cl(n)] ...

For each n = 1, 2, ...,

Pin(n) = { a in CSG(n) : a a* = 1, ||a|| = 1 }

Spin(n) = { a in CSG(n) n Cle(n) : a a* = 1, ||a|| = 1 }

... It is well-known that the unit sphere in R^(n+1) ha a multiplicative structure if n = 0, 1, or 3, when it
coincides with Pin(1), Spin(2) and Spin(3) respectively. The results above show what to do for larger n:

one takes the unit sphere in the Clifford semi-group CSG(n), not just the unit sphere in R^(n+1).
...".

Gilbert and Murray describe the Periodicity Theorem, saying:

 "... For each n > 0 there is a realization of Cl(n+8) as the algebra
Cl(n+8) = M(16, Cl(n))

of all 16x16 matrices having entries from Cl(n) ...

... For each n > 0 there is a realization of Cl(n+4) as the tensor product

Cl(n+4) = Cl(n) x M(2,Q) = Cl(n) x Cl(4)

over R of Cl(n) and M(2,Q) ... [the 2x2 matrices with entries in Q, the quaternions] ...

... two-fold application of [the realization] gives

Cl(n+8) = Cl(n) x M(2,Q) x M(2,Q)

with respect to the usual tensor product of algebras. Since M(2,Q) x M(2,Q) = M(16,R), ... [ ...

Cl(n+8) = Cl(n) x M(16,R)

... ] ...".

 

Gilbert and Murray describe the Dirac Operator, which is the natural differential operator acting on spinors ( and
therefore the natural differential operator for the fermion terms in the Lagrangian of the D4-D5-E6-E7-E8 VoDou
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Physics model ), saying:

"... A Clifford algebra bundle can be constructed over any Riemannian manifold, but topological
obstructions may prevent the construction of Clifford modules. ... the unit sphere in C has two inequivalent
spin structures. But the unit sphere in Rn, n > 3, has exactly one spin structure; its principal Spin(n)
bundle is diffeomorphic to Spin(n). ... [ for k > 1 ] real projective space RP(4k-1) has two inequivalent
spin structures, whereas RP(4k+1) does not have any [ although it is orientable ] ... RP(2k) is not
orientable ... [ and, according to Spin Geometry, by H. Blaine Lawson and Marie-Louise Michelsohn (Princeton 1989), CPn
is spin iff n is odd and QPn is spin for all n ] ... An oriented riemannian manifold X admits a spin structure
if and only if its second Steifel-Whitney class is zero. Furthermore, if w2(X) = 0, then the spin structures
on X are in one-to-one correspondence with elements of H1(X;Z2). ]...

... h ... will denote ...[ a Cl(n)-module ]... on which there is a representation t of Spin(n) such
that

t(a) e_i t(a)^(-1) = s(a) e_i ( 1 < i < n )

for all a in Spin(n), where s : Spin(n) -> SO(n) is the two-fold covering homomorphism. ...[
and where e_i (x) = SUM(1 to n) gamma^ij (x) e_i so that

e_j(x) e_k(x) + e_k(x) e_j(x) = - 2 g^jk(x)

where gamma is the square root of g ]...

... the passage from R and C to more general Clifford algebras allows the notion of fractional linear
transformations on R and C to be defined naturally on higher-dimensional Euclidean space. This in
turn is used ... to give ... representation theory for Spino(n,1) in parallel with the well-known description of
the unitary representations of SL(2,R), thinking of SL(2,R) as a transformation group on C. We derive in
the process explicit realizations of the Dirac operator on hyperbolic and spherical space. ...

... The Dirac operator on ... real n-dimensional hyperbolic space Hn ... is defined ... as a differential
operator on [ C(infinity) ( Rn+ with coordinates , h ) ]... by

D = ( SUM(1 to n-1) e_i ( y (d/dxi) + (1/2) dt( e_i e_n ) ) + e_n y (d/dy )

...[where d denotes partial derivative]...

the multiplicative structure on ...[ Cl(n) describes ]... the isometry group of Hn by the action of
Spin(n,1) as 'fractional linear tranformations' on Rn+ ...

... The Dirac operator on ... real n-dimensional spherical space Sn ... is defined ... as a differential
operator on ...[ C(infinity) ( Rn u {infinity} , h ) ]... by

D = ( 1 + |x|^2 ) ( SUM(1 to n) e_i ( d/dxi) + (1/(1+|x|^2)) dt( e_i x ) ) )

...[where d denotes partial derivative]...

... the fundamental Bochner-Weizenboeck theorem expresses (-D^2) in general as a second-order
Laplacian together with a zero-order curvature operator. ...".

R. S. Krausshar and John Ryan, in math.AP/0212086, Some Conformally Flat Spin Manifolds, Dirac Operators
and Automorphic Forms, say:

"... In this paper we study Clifford and harmonic analysis on some conformal flat spin manifolds....
manifolds treated here include RPn and S1 x S(n-1). Special kinds of Clifford-analytic automorphic forms
associated to the different choices of are used to construct Cauchy kernels, Cauchy Integral formulas,

http://xxx.lanl.gov/abs/math.AP/0212086
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Green's kernels and formulas together with Hardy spaces and Plemelj projection operators for Lp spaces of
hypersurfaces lying in these manifolds. ...

... Solutions to the Dirac equation are called Clifford holomorphic functions or monogenic functions. Such
functions are covariant under Mobius transformations acting over Rn u {oo} . In fact this covariance is an
automorphic invariance best described by a method using Clifford algebras and due to Ahlfors and
Vahlen. In fact all solutions to the equation D^k f = 0 where k is in N exhibit a similar automorphic
invariance under Mobius transformations. Given this natural method for describing conformal or
Mobiustransformations and the automorphic invariance of solutions to D^k f = 0 under actions of the
Mobius group a natural choice of generalization of Riemann surfaces from one complex variable to the
present context would be conformally flat manifolds. ... Conformally flat manifolds are manifolds with
atlases whose transition functions are Mobius transformations. ... one fruitful way of constructing
conformally flat manifolds is to factor out a simply connected subdomain U of either the sphere Sn or Rn
by a Kleinian subgroup G of the Mobius group where G acts discontinuously on U. This gives rise to the
conformally flat manifold U / G. Examples of such manifolds include for example n-tori, cylinders, real
projective space and S1 x S(n-1). ...".

Goeffrey Dixon has written Division Algebras: Octonions, Quaternions, Complex Numbers, and the Algebraic Design
of Physics (Kluwer 1994), in which he describes Division Algebras and Clifford Algebras. He discusses in some detail
how the tensor product RxR = R and CxC = C+C, but QxQ is M(4,R), the matrix algebra of 4x4 matrices of Real
Numbers. He shows how Left-Multiplication of Quaternions is distinct from Right-Multiplication, so that the action
QL of Left-Multiplication is not identical with the action QR of Right-Multiplication. He also shows:

Real Multiplication generates 1-dimensional M(1,.R);
Complex Multiplication does not fully generate 4-dimensional M(2,R), but requires also conjugation and
multiplication by the Complex Imaginary i to do so;
Quaternion Multiplication, being non-commutative, has distinct Left-Multiplication that generates QL and
Right-Multiplication that generates QR, and neither QL nor QR alone fully generates M(4,R), but both together
produce the Quaternion full Adjoint action QA = M(4,R); and
Octonion Multiplication, both non-commutative and non-associative, but alternative, has distinct Left-
Multiplication generating OL and Right-Multiplication generating OR, and OL = OR = M(8,R) = Cl(0,6) =
Cl(4,2) = Cl(3,3).

 

 

 
For more about Clifford algebras, 
particularly with respect to Cl(0,8), 
see Why not SEDENIONS?
and 
From Sets to Quarks, particularly Chapter 2.  
 
 
All Lie algebras can be built from Clifford Algebras. 
 
 
Also, it is conjectured that 
MetaClifford Algebras might be useful. 
 

 
REFERENCES:  
 
Three books that are good places to start reading 
about the details of Clifford algebras and Spinors are:
 
Clifford Algebras and Spinors, by Pertti Lounesto 

http://www.hit.fi/~lounesto/
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(London Mathematical Society Lecture Note Series, No 239)
 
Spinors and Calibrations, by F. Reese Harvey, 
Academic Press (1990). 
 
Clifford Algebras and the Classical Groups, by Ian Porteous, 
Cambridge University Press (1995).  
 
Errors can creep into published books and papers in any field. 
So that errors don't propagate and become widely-held misconceptions, 
it is important to find them and point them out. 
The best person I know at doing that is Pertti Lounesto, 
who has a web page of counterexamples 
that not only points out errors, 
but shows why they were probably made, 
so that the error-correction process not only corrects, 
but also gives deeper insight into the fundamental structures 
that led the original authors astray. 
It is important that authors not be condemned for making errors, 
so long as they are willing to acknowledge them and correct them. 
 
 
OY!  Barry Simon has written YABOGR!
The official title is: 
Representations of Finite and Compact Groups (AMS 1996)
What is YABOGR? Read the Book!
 
What does YABOGR do?
 
It, together with ideas 
of Onar Aam and Ben Goertzel about XOR and set theory, 
inspires me to write THIS PAGE ABOUT 
SETS, CLIFFORD GROUPS AND ALGEBRAS, AND THE McKAY CORRESPONDENCE.  
(any errors you see are due to me, 
not to Barry Simon, Onar Aam, or Ben Goertzel)

Michael Gibbs has written a Bit Representation of Clifford Algebras and their Generators,
including a Constructive Proof of Clifford Periodicity 8.

 
 

 

Tony Smith's Home Page ......

http://www.hit.fi/~lounesto/counterexamples.htm
http://www.stud.ux.his.no/~onar/
http://www.goertzel.org/ben/benhome.html
http://members.aol.com/jmtsgibbs/
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Sine-Tony Smith's Home Page

Sine-Gordon Pion Mass
Bound states of fermions should correspond to soliton solutions for the full effective Lagrangian for the fermions in the
bound state. Such a soliton solution would include the effects of interactions of the fermions with virtual vacuum
gauge bosons and fermion-antifermion pairs, but would be difficult to calculate in general. However, the interpretation
of fermion bound states as solitons leads to calculable results in some cases:

Since, by Deser's theorem, there are no solitons for pure SU(n) Yang-Mills theories (without fermion or scalar source
terms) for spacetime dimensions other than 4+1, there can be no pure gluon glueballs in the physical 3+1 dimensional
spacetime of the effective field theory in the D4-D5-E6 model.

Since neutrinos are coupled only to the weak force, they do not produce easily observable bound states.

Since electrons, muons, and tauons interactions with the weak force and gravitation are too weak to produce easily
observable bound states, and the only other force to which they are coupled is the electromagnetic force, their bound
states can be approximated by the nonrelativistic quantum theory of Coulomb electromagnetic interactions.

Quark interactions with the weak force and gravitation are too weak to produce easily observable bound states. Quark
interactions with the electromagnetic force are much weaker than interactions with the SU(3) color force, so the soliton
bound states can be calculated for the SU(3) color force, with the electromagnetic effects to be considered as
correction factors.

Such Soliton structures can be described in terms of Compton Radius Vortex structures.

There are two ways a color-neutral soliton can be formed:

a red-blue-green triple of quarks; or

a quark-antiquark pair.

 

This paper deals with the quark-antiquark pair.

Pions are Quark-AntiQuark Pairs forming Sine-Gordon Breathers

From the point of view of the SU(3) color force, and ignoring the electromagnetic force, the charged pion is the lowest
energy bound quark-antiquark pair state, either u_d or _u d . It should be spherically symmetric in space, and therefore
representable by a soliton solution in 1+1 dimensions if the 3+1 dimensional solution is of the form (1/r^2)f(r,t) so that
the corresponding 1+1 dimensional solution is of the form f(r,t) and if all pertinent operators are similarly transformed.
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Sine-Gordon Breathers are described on the web in the Soliton-Lab Art Gallery in Kyoto in which there is a
Permanent Exhibition of the Many Faces of Solitons. in which there is a Sine-Gordon equation page. They are also
described by Sidney Coleman in his Erica lecture paper Classical Lumps and their Quantum Descendants (1975),
reprinted in his book Aspects of Symmetry (Cambridge 1985); and by R. Rajaraman in his book Solitons and
Instantons (North-Holland 1982,1987).

Marin, Eilbeck, and Russell, in their paper 
Localized Moving Breathers in a 2-D Hexagonal Lattice, 
show "...that highly localized in-plane breathers can 
propagate in specific directions with minimal lateral 
spreading ... 
This one-dimensional behavior in a two-dimensional lattice 
was called quasi-one-dimensional (QOD) ..." 
(In their paper, dimensionality refers to spatial dimensionality.)
They use QOD behavior to describe 
phenomena in muscovite mica crytstals. 
The Sine-Gordon Breather model of the pion in the D4-D5-E6 model uses 
similar QOD behavior to describe the pion. 

If the quark is taken to correspond to a soliton and the antiquark to an antisoliton, the natural representation is by a
doublet or breather solution to the sine-Gordon equation

L = (1/2)(df)^2 - mo^2(m^2/j)(cos(sqrt j /m)f - 1).

At the classical level, the sine-Gordon Lagrangian can be scaled to be independent of the parameter j /m^2, but the
quantum energy levels depend on j /m^2 as is discussed by Rajaraman.

According to Rajaraman, classical solutions to the sine-Gordon equation include:

the soliton f(mx) = 4(m / sqrt j) arctan(exp(mx));

the antisoliton f(mx) = - 4(m / sqrt j) arctan(exp(mx)) = -f(mx); and

the doublet, or Breather

fv(mx,mt) = 4(m / sqrt j) arctan(sin(vmt / sqrt (1+v^2))/vcosh(mx / sqrt (1+v^2))).

The doublet breather is confined in space (y-axis) but periodic in time (x-axis). This stereo image of a doublet breather
was generated by the program 3D-Filmstrip for Macintosh by Richard Palais. You can see the stereo with red-green or

http://www.math.h.kyoto-u.ac.jp/~takasaki/soliton-lab/gallery/index-e.html
http://www.math.h.kyoto-u.ac.jp/~takasaki/soliton-lab/gallery/solitons/index-e.html
http://www.math.h.kyoto-u.ac.jp/~takasaki/soliton-lab/gallery/solitons/sg-e.html
http://xxx.lanl.gov/abs/patt-sol/9709002


Pions, Sine-Gordon, and Chiral Theory

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SnGdnPion.html[4/16/18, 1:43:20 AM]

red-cyan 3D glasses. The program is on the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip. Here is another
parameterized view of the doublet breather:

In the doublet, v is a parameter related to Lorentz-transforming the solution away from its rest frame. The doublet is a
periodic solution with period 2pi sqrt (1+v^2)/v , and can be thought of as a bound soliton-antisoliton pair oscillating
with respect to each other.

In the doublet's rest frame, its field is confined within the envelope

±4 (m / sqrt j) arctan( (1/v) sech(mx / sqrt (1+v^2)) ) .

If Msol is taken to be the mass of the soliton (or antisoliton) that is oscillating with respect to the antisoliton (or
soliton), and if m is taken to be the mass of the doublet bound state, called the meson mass, then in the quantum
theory, to leading order, Msol = 8m^3/ j - m /pi , where the term 8m^3/ j is the classical mass and the term -m /pi is
the leading order quantum correction.

Assuming that the quantum correction term should also be of the form m^3/ j , the leading order formula for Msol
requires that j/m^2 = pi. In that case, Msol = (8m - m)/pi = (7/pi) m.

Then, if Msol is interpreted as the constituent mass of a first-generation quark or antiquark and m as the pion mass, the
D4-D5-E6 model gives

m(pion) = (pi/7) Msol(quark) = 312.75pi/7 = 140.4 Mev.

Experimentally, m(pion) = 139.57 Mev, which is in pretty good agreement with the D4-D5-E6 model leading order
calculation.

A near-coincidence between the electromagnetic fine structure constant (about 1/137) and the positronium
(electron-positron bound state) / pion mass ratio (about 1/135) has been noticed in the context of some

http://rsp.math.brandeis.edu/3D-Filmstrip
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physics models (including but not necessarily limited to that of Ernest J. Sternglass). In the context of the
D4-D5-E6-E7-E8 VoDou Physics model, I have the following view of the physics of that near-
coincidence:

e --- p
separated, distinct pair

sum of masses = 0.5 + 0.5 = 1.0 MeV
exchange virtual bosons (photons) with probability 1/137

u --- ubar
separated, distinct pair

sum of constituent masses = 612 + 612 = 1224 MeV
exchange virtual bosons (gluons) with probability 0.6

u ubar
merged as sine-Gordon doublet breather pion

merge until they exchange virtual bosons (gluons) with probability 1
since probability 1 (for merged pion) 

is 
137 times probability 1/137 (for positronium)

at full pion level of merger, pion mass is about 137 x e-p = 137 MeV

For the sine-Gordon doublet, an approach similar to the WKB formula for the hydrogen atom, called by Coleman the
DHN formula for its originators Dashen, Hasslacher, and Neveu, may be an exact formula for the doublet energy
levels.

Assuming that j /m^2 = pi, the DHN formula gives

m(pion) = 2 Msol(quark) sin((j/m^2)/16(1-(j /m^2)/8pi)) = = 2 Msol(quark) sin(pi/14).

Then, since in the D4-D5-E6 model Msol(quark) = 312.8 Mev, m(pion) = 625.6 sin(pi/14) = 139.2 Mev.

That is closer to the experimental value m(pion) = 139.57 Mev.

 

Sine-Gordon and Massive Thirring equations: In section 7.3, Rajaraman, uses the approach of Mandelstam to start
with the sine-Gordon operator f to construct the operator P of the massive Thirring equation

L = iP d P - mF PP - (1/2)g(PP ) (PP ),

where mo^2(m^2/ j)cos((sqrt j/m)f) = - mFPP ,

j/4pi m^2 = 1/(1 + g/pi), and

-(sqrt j/2pi m) e(mnop) f = PP .

As discussed by Coleman as well as Rajaraman, the massive Thirring model in P describes a massive fermion-
antifermion pair in one space dimension and is equivalent to the sine-Gordon equation in f.

Given f , the two-component Fermi field P in 1+1 dimensions is defined by P1(x) = C1 exp(A1(x)) and P2(x) = C2
exp(A2(x)) , where

A1(x) = (-2 pi i m / sqrt j)(Int[-oo,x] f(x') - (i sqrt j / 2m) f(x)

A2(x) = (-2 pi i m / sqrt j)(Int[-oo,x] f(x') + (i sqrt j / 2m) f(x)

Then there is the commutation relation

[f(y),y(x)] = (2pi m / sqrt j) q(x-y) y(x) , where q(x-y) is the step function.

http://www.pitt.edu/~sterngla/
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The operator y(x) raises the value of the field j by 2¹m / ÷l to the left of x and leaves it unchanged to the right of x.

The operator y(x) reduces the soliton state [f(oo) - f(-oo)] = 2¹m / ÷l to the vacuum state [j(oo) - j(-oo)] = 0 .

If, according to the main assumption of this section, j/m^2 = pi, then the soliton state f(oo) = - f(-oo) = sqrt pi ,

For j/m^2 = pi the first coefficient of A1 and A2 is -i2 sqrt pi and the second coefficient is ±(i sqrt pi)/2 . Then A1(oo)
- A2(oo) = -i pi.

WHAT ABOUT THE NEUTRAL PION? 
 
        The quark content of the charged pion is u_d  or d_u , 
both of which are consistent with the sine-Gordon picture.  
Experimentally, its mass is  139.57 Mev.  
 
        The neutral pion has quark content (u_u + d_d)/sqrt(2) 
with two components, somewhat different from the sine-Gordon picture, 
and a mass of 134.96 Mev.
 
        The effective constituent mass of a down valence quark increases 
(by swapping places with a strange sea quark) by about 
 
DcMdquark = (Ms - Md) (Md/Ms)2 aw V12 =
=  312x0.25x0.253x0.22 Mev = 4.3 Mev.  
 
Similarly, the up quark color force mass increase is about  
 
DcMuquark = (Mc - Mu) (Mu/Mc)2 aw V12 =
=  1777x0.022x0.253x0.22 Mev = 2.2 Mev.
 
The color force increase for the charged pion DcMpion± = 6.5 Mev.  
 
Since the mass Mpion± = 139.57 Mev is calculated from 
a color force sine-Gordon soliton state, 
the mass 139.57 Mev already takes DcMpion±  into account.
 
        For pion0 = (u_u + d_d)/ sqrt 2 , 
the d and _d of the the d_d pair do not swap places 
with strange sea quarks very often because it is energetically preferential 
for them both to become a u_u  pair.  
Therefore, from the point of view of calculating DcMpion0, 
the pion0 should be considered to be only u_u , 
and DcMpion0 = 2.2+2.2 = 4.4 Mev.
 
        If, as in the nucleon, DeM(pion0-pion±) = -1 Mev, 
the theoretical estimate is 
 
DM(pion0-pion±) = DcM(pion0-pion±) + DeM(pion0-pion±) =
=  4.4 - 6.5 -1 = -3.1 Mev, 
roughly consistent with the experimental value of -4.6 Mev.       
 

WHAT ABOUT SU(3)xSU(3) CHIRAL THEORY OF SPIN-0 MESONS? 
 
To see how chiral theory might be useful, 
define the relationship between 
the calculated constituent quark masses, denoted by mq,
and
QCD Lagrangian current quark masses, denoted by Mq,
by 
Mq = mq - mu = mq - md = mq - 312.8 MeV.
 
This makes, for the QCD Lagrangian,
the up and down quarks roughly massless.  
Therefore the current masses can be used as input 
for the SU(3)xSU(3) chiral theory 
that, 
although it is only approximate because 
the constituent mass of the strange quark is about 312 MeV, 
rather than nearly zero, 
can be useful.  
 
SU(3)xSU(3) chiral theory can be used to get a rough 
estimate of the pion mass, and other meson masses.  
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While I think that SU(3)xSU(3) chiral theory is not as 
accurate as the sine-Gordon soliton approach for mesons, 
the SU(3)xSU(3) chiral theory is more conventional, 
more highly developed, and more widely understood, 
so I will describe it here:  
 
To get the pion mass by the SU(3)xSU(3) chiral theory, 
recall that the 3 quarks of the SU(3) are the up quark and down quark, 
with roughly zero current mass for Mu and Md, 
and the strange quark,
for which the calculated constituent mass ms = 625 MeV,
so that the current Ms = ms - 313 = 312 MeV. 
 
This is somewhat higher than the 100 to 200 MeV usually
used for the current strange mass Ms, 
but I will it for  SU(3)xSU(3) chiral theory 
to get the Gell-Mann-Okubo relation
 
3 eta^2  +  pion^2  =  4 kaon^2
 
(where eta, pion, and kaon denote masses of those mesons)
 
Then assume:
 
1 - there are two types of spin-0 mesons,
 
pion-type, made up of a quark-antiquark pair
that "virtually cancel each other out part of the time",
with maximal cancellation for the pion made of up and down quarks,
so that for pion-type mesons the total mass is the pion mass plus
the current masses (or excess of constituent mass over up or down)
of any quarks other than up or down
(in the chiral theory, the pion mass is considered unknown 
until it is calculated using the Gell-Mann-Okubo formula);
 
and
 
eta-type, made up of a quark-antiquark pair
that do not "virtually cancel each other out part of the time"
but "float together on a pion-type sea"
so that meson mass is the sum of the constituent masses
of the quark and anti-quark less the pion mass;
 
2 - the kaon is pion-type,
in fact just like a pion except that one of the quark-antiquark pair
is strange rather than down, so the kaon mass is the pion mass plus
the excess of the strange constituent mass over the down constitutent mass,
or, from another point of view,
the current mass of the strange quark,
so that
kaon = pion + 312 MeV;
 
3 - the eta is eta-type,
so that the eta mass is twice the up or down quark constituent mass,
less the pion mass because the quark and antiquark "float in a pion sea"
so that
eta = 2 x 313 - pion = 626 MeV - pion.
 
 
Then, from Gell-Mann-Okubo:
 
3 eta^2  +  pion^2  =  4 kaon^2
 
3(391,876  -  1248 pion  +  pion^2)  +  pion^2  =
                 =  4(97,344  +  624 pion  +  pion^2)
 
 
3(391,876  -  1248 pion  +  pion^2)  +  pion^2  =
                 =  4(97,344  +  624 pion  +  pion^2)
 
 
1,175,628  -  3,744 pion  + 3 pion^2  +  pion^2  =
                 =  389,376  +  2,496 pion  +  4 pion^2
 
 
786,252 MeV  =  6,240 pion
 
pion =  126 MeV
 
kaon = 126 + 312 MeV = 438 MeV
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eta = 626 - 126 MeV = 500 MeV
 
 
Experimentally, the results are:
pion =  134 MeV (for neutral pion)
kaon =  497 MeV (for neutral kaon)
eta =  547 MeV
 
 
If continue, you can exhaust the possibilities
of up-down-strange quarks combined in pion-type or eta-type ways,
to make:
 
eta' as pion-type with two strange parts, for mass
eta' = pion + 312 + 312 MeV = 750 MeV
(experimentally eta' = 958 MeV)
 
eta(1295) as eta-type with one strange part, for mass
eta(1295)  =  625 + 313 - pion = 812 MeV
(experimentally eta(1295) = 1,295 MeV)
 
eta(1440) as eta-type with two strange parts, for mass
eta(1440) = 625 + 625 - pion = 1,124 MeV
(experimentally eta(1440) = 1,440 MeV)
 

CHARGED AND NEUTRAL KAONS: 
 
Just as there is a mass difference between charged and neutral pions, 
there is also a mass difference between charged and neutral kaons: 
K0 mesons, quark content (s_d or _sd), have mass about 497.7 Mev, 
and K± mesons (s_u or _su) have mass about 493.6 Mev, 
which is somewhat greater than the sum of the pion mass (=135 Mev) 
and the excess of the strange quark mass over the u-d quark mass (=313 Mev).   
 
        In the K0, 
the effective constituent mass of a down valence quark increases 
(by swapping places with a strange sea quark) by about 
 
(Ms - Md) (Md/Ms)2 aw V12 = 312x0.25x0.253x0.22 Mev = 4.3 Mev.
 
        If the strange quark swaps places with a down sea quark, 
it just gives the down sea quark "kinetic" energy 
in the amount of the mass excess of a strange quark over a down quark, 
so the effective constituent mass of the strange quark is unchanged, 
and DcMK0 = 4.3 Mev.  
 
        However, in the K±, 
the up quark color force mass increase is
 
(Mc - Mu) (Mu/Mc)2 aw V12 = 1777x0.022x0.253x0.22 Mev =  2.2 Mev, 
so DcM(K0-K±) = 4.3 - 2.2 = 2.1 Mev.  
 
        If DeM(K0-K±) = -1 Mev, then DM(K0-K±) = -1 + 2.1 = 1.1 Mev, 
roughly consistent with the experimental value of 4.1 Mev.   
 

WHAT ABOUT SPIN-1 MESONS? 
 
        The rho vector mesons have the same quark content as pions, 
but have parallel spins, and so are spin-1 instead of spin-0.  
Therefore they do not form sine-Gordon doublet type solitons.  
The rho mass, about 770 Mev, 
is approximately the sum of the constituent masses 
of an up quark and a down antiquark 
plus the mass of a pion binding them 
(312.75 + 312.75 + 139.187 = 764.687 Mev).    
 

WHAT ABOUT MESONS MADE OF HEAVY QUARKS? 
 
 
        For mesons made up of quarks substantially more massive 
than the up and down quarks of the pion, 
the sine-Gordon soliton picture 
and 
the chiral Lagrangian picture 
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are relatively less important 
than the constituent quark picture in which the meson 
mass is roughly the sum of the valence quark constituent masses.
 
 
        D0 mesons, quark content (c_u o _cu), have mass about 1864.5 Mev, 
and D± mesons (c_d or _cd) have mass about 1869.3 Mev, 
which is somewhat less than the sum of the pion mass (=135 Mev) 
and the excess of the charm quark mass over the u-d quark mass (=1,770 Mev).   
 
        In the D±, the effective constituent mass 
of a down valence quark increases by about 4.3 Mev.
 
        If the charm quark swaps places with an up sea quark, 
it just gives the up sea quark "kinetic" energy 
in the amount of the mass excess of a charm quark over a up quark, 
so the effective constituent mass of the charm quark is unchanged, 
and DcMD± = 4.3 Mev.  
 
        However, in the D0, the up quark color force mass increase 
is about 2.2 Mev, so DcM(D0-D±) = 2.2 - 4.3 = -2.1 Mev.  
 
        If DeM(D0-D±) =  -1 Mev, then DM(D0-D±) = -1 - 2.1 = -3.1 Mev, 
roughly consistent with the experimental value of -4.8 Mev.   
 
 
        Ds mesons, quark content (c,s), have mass about 1,970 Mev, 
which is somewhat less than 
the sum of the charm quark mass (2,085 Mev) 
and the strange quark mass (625 Mev).   
 
        etac mesons, quark content (c,_c), have mass about 2,980 Mev, 
which is somewhat less than twice the charm quark mass (4,170 Mev).   
 
         upsilon mesons, quark content (b,`b), have mass about 9,460 Mev, 
which is somewhat less than twice the beauty quark mass (11,260 Mev).   
 
 
        B0 mesons, quark content (b_d or _bd), have mass about 5279.4 Mev, 
and B± mesons (b_u or _bu)have mass about 5277.6 Mev, 
which is somewhat less than the sum of the pion mass (135 Mev) 
and 
the excess of the beauty quark mass over the u-d quark mass (5,317 Mev).        
 
        In the B0, 
the effective constituent mass of a down valence quark 
increases by about 4.3 Mev.
 
        If the beauty quark swaps places with an down or strange sea quark, 
it just gives the down or strange sea quark "kinetic" energy 
in the amount of the mass excess of a beauty quark 
over a down or strange quark, 
so the effective constituent mass of the beauty quark is unchanged, 
and DcMB0 = 4.3 Mev.  
 
        However, in the B±, the up quark color force mass increase 
is about 2.2 Mev, so DcM(B0-B±) = 4.3 - 2.2 = 2.1 Mev.  
 
        If DeM(B0-B±)= -1 Mev, then DM(B0-B±) = -1 + 2.1 = 1.1 Mev, 
roughly consistent with the experimental value of 1.8 Mev.   
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Prime Numbers

Mersenne Primes
Perfect Numbers
Complex Gaussian and Eisenstein Primes
Quaternion and Octonion Primes
Primes over Algebraic Extensions
Riemann Zeta Function and Primes
Primes as Simple Representations
Ulam Spiral
An Illegal Prime?

 

127 = 2^7 - 1 is a Mersenne prime, called M7.

65,537 = 2^2^4 + 1 is the largest known Fermat prime. It is called F4, but is not likely to be confused with the
exceptional Lie algebra F4.

2,147,483,647 = 2^31 - 1 is a Mersenne prime. It was shown to be prime by Euler. It is called M31, but is not likely to
be confused with the Andromeda galaxy M31. (see Wells, The Penguin Dictionary of Curious and Interesting Numbers, Penguin, 1986)

The Mersenne prime 2^859433-1 (258716 digits) found by Slowinski and Gage in 1994.

For a number of the form 2^p + 1 to be prime, p must be of the form 2^k.

The Fermat primes, of the form 2^2^k + 1, include:

2 + 1 = 2^1 + 1 = 2^2^0 + 1 = 2+1 = 3
2^2 + 1 = 2^2 + 1 = 2^2^1 + 1 = 4+1 = 5
2^2^2 + 1 = 2^4 + 1 = 2^2^2 + 1 = 16+1 = 17
2^2^2^2 + 1 = 2^16 + 1 = 2^2^4 + 1 = 65,536+1 = 65,537

 

2^2^3 + 1 = 2^8 + 1 = 257 is the only other known Fermat prime.
2^2^5 + 1 = 641 x 6,700,417 is not prime.
2^2^8 + 1 has factor 1,238,926,361,552,897.
2^2^2^2^2 + 1 = 2^65,536 + 1 = 2^2^16 + 1 has factor 825,753,601.
The primalities of the Fermat Numbers 2^2^24 + 1 and 2^2^28 + 1 are not now known.

The Mersenne Primes, of the form 2^k - 1 for prime k, include:

2^2 -1 = 4-1 = 3
2^3 - 1 = 8-1 = 7
2^7 - 1 = 128-1 = 127
2^127 - 1 = approximately 1.7 x 10^38
2^(2^127 - 1) - 1 may or may not be prime. Its primality is not now known.

Some other Mersenne Primes are 2^k - 1 for k = 5, 13, 17, 19, 31, 61, 89, 107, 521, 607, and 1279.

http://www.maths.ex.ac.uk/~mwatkins/
http://www.utm.edu/research/primes/largest.html#biggest
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Mersenne Numbers that are not prime include 2^11 - 1 = 23 x 89.

 

Perfect Numbers

are described in a web article by J. J. O'Connor and E. F. Robertson:

"... Today the usual definition of a perfect number is in terms of its divisors, but early definitions were in
terms of the 'aliquot parts' of a number. ... The four perfect numbers 6, 28, 496 and 8128 seem to have
been known from ancient times and there is no record of these discoveries.

6 = 1 + 2 + 3, 
28 = 1 + 2 + 4 + 7 + 14, 
496 = 1 + 2 + 4 + 8 + 16 + 31 + 62 + 124 + 248 
8128 = 1 + 2 + 4 + 8 + 16 + 32 + 64 + 127 + 254 + 508 + 1016 + 2032 + 4064 

... If, for some k > 1, 2^k - 1 is prime then 2^(k-1)(2^k - 1) is a perfect number. ... Primes of the form 2^p
- 1 are called Mersenne primes. ... 2^127 - 1 is a Mersenne prime and so 2^126(2127- 1) is indeed a
perfect number. ... The problem of whether an odd perfect number exists ... remains unsolved. ... Today 39
perfect numbers are known, 2^88(2^89- 1) being the last to be discovered by hand calculations in 1911
(although not the largest found by hand calculations), all others being found using a computer. In fact
computers have led to a revival of interest in the discovery of Mersenne primes, and therefore of perfect
numbers. At the moment the largest known Mersenne prime is 2^13466917 - 1 (which is also the largest
known prime) and the corresponding largest known perfect number is 2^13466916(2^13466917 - 1). It
was discovered in December 2001 and this, the 39th such prime to be discovered, contains more than 4
million digits. ... Also worth noting is the fact that although this is the 39th to be discovered, it may not be
the 39th perfect number as not all smaller cases have been ruled out. ...".

 

In addition to the rational prime numbers over the reals R, 
you can look at prime numbers over the other division algebras.
 
Integral complex numbers whose (square) norm is rational prime, 
such as 2 + i with (square) norm 4+1 = 5, 
are 

prime complex numbers.

Depending on which integral complex lattice you use, 
there exist some additional prime numbers.  

The Gaussian integers are G = { a + ib : a,b in Z, 
  i = sqrt(-1)  which is a fourth root of unity } 

and

the Eisenstein integers are E = { a + wb : a,b in Z, 
  w = ( -1 + i sqrt(3) ) / 2  which is a cube root of unity) }

as described in Conway and Sloane Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999), in chapter 2, section 72.6, pages 52-55).

 
Gaussian primes (based on 1 and i) are: 

http://www-groups.dcs.st-and.ac.uk/~history/HistTopics/Perfect_numbers.html
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       1 + i   and its associates; 
       rational primes  4n + 3  and their associates; 
       factors  a + bi  of rational primes  4n + 1  
 
and    
 
Eisenstein primes (based on 1 and w = a cube root of 1) are: 

       1 - w   and its associates; 
       rational primes  3n + 2  and their associates; 
       factors  a + bw  of rational primes  3n + 1   
 
Gaussian and Eisenstein primes have unique factorization, 
up to order, units, and associates.  
(See Guy, Unsolved Problems in Number Theory, 2nd ed, Springer-Verlag 1994)
 
Both the complex Gaussian integers 
and the complex Eisenstein integers 
are contained in the 4-dimensional integral quaternions as 
2-dimensional sections.  
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Integral quaternions whose (square) norm is rational prime, are prime quaternions, and there
are no other prime quaternions. In particular, over the quaternions, no rational primes are
prime.

I think that integral octonion Cayley numbers are also prime if and only if their (square)
norm is rational prime.

 
Hardy and Wright, in their book on Number Theory, 
use quaternion primes to prove the 4-square theorem 
(that all positive integers are the sum of 4 squares), 
which follows from the proposition 
that all rational primes are the sum of 4 squares, 
because the product of two sums of 4 squares is a sum of 4 squares.  
 
As Hurwitz proved, 
for the product of two sums of N squares to be a sum of N squares, 
N must be 1, 2 ,4 or 8.  
 
(Cayley discovered the octonions while 
trying to find the formula for 8 squares.)  
 

 
 
You can also define 

primes over algebraic extensions

of the rational integers, 
such as  the set of   a + b t   where t = (1/2)(1 + sqrt(5)), 
for rational integers a and b.  
Here the primes are: 
       sqrt(5)   and its associates; 
       rational primes   5n  +/-  2   and their associates; 
       factors  a + bi  of rational primes   5n  +/-  1  
 
Hardy and Wright use such algebraic extensions, 
by sqrt(5) and sqrt(3), to prove primality of some Mersenne primes.  
 
Conway and Sloane use algebraic extension 
of quaternions by the Golden (1/2)(1 + sqrt(5)) 
to construct the 8-dimensional E8 lattice 
and the 24-dimensional Leech lattice.  
 

 
The pattern of rational prime numbers is interesting. 
For example, consider the 

Riemann zeta function

which is related to Bernoulli Numbers

and

whose zeroes are shown on a web page of mwatkins@maths.ex.ac.uk:

http://www.maths.ex.ac.uk/~mwatkins/zeta/briefintro.htm
http://www.maths.ex.ac.uk/~mwatkins/zeta/encoding1.htm
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zeta(s)  is the analytic continuation over the Complex Plane 
         of the sum over N from 1 to infinity SUM( 1 / N^s  ) 
         which sum converges over the Real axis for s > 1. 
         zeta(s) has a pole at s = 1.    

It is also equal to 
zeta(s)  =  PROD(  1 / (1 - P^(-s))   ) 
         product over all prime numbers P 

which is equivalent to 
zeta(s)  =  PROD(  P^s / ( P^s - 1 )  ) 
         product over all prime numbers P.  

Note that the denominators can be written as P^s -1, 
including, for example, 2^s - 1 which is the form 
of the Mersenne Primes. 

Note that zeta(1)  = SUM(1/N)  is the harmonic series. 
The fact that the harmonic series diverges 
shows that 
the sum over all primes P    SUM( 1/P )   also diverges, 
which also shows that the number of primes is infinite.  

(There is a theorem that if PROD( 1 + K ) converges, 
then SUM( K ) converges.) 

(see Introduction to Calculus and Analysis, 
vol. 1, by Courant and John, Springer 1989)  

You can also use zeta functions and generalizations 
to calculate distributions of prime numbers, and 
to do calculations for sum-over-histories path
integrals in quantum theory, and 
for a lot of neat poorly understood stuff.  
 
According to the 18 May 1996 issue of the New Scientist, 
(see also Science 274 (20 Dec 96) 2014-2015) 
Michael Berry and Jon Keating have seen correspondences 
between the spacing of the prime numbers 
and the spacing of energy levels 
of quantum systems that classically would be chaotic.  
They would like to find a chaotic system that, 
when quantized, would have energy levels that are 
distributed exactly as the prime numbers.  
 
Since energy levels are positive numbers, 
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and so should correspond to a straight line in the complex plane, 
such a zeta function - quantum system correspondence 
could be used to verify the Riemann hypothesis, 
that all the nontrivial zeroes of the zeta function 
are on the straight line  Re(z) = 1/2  in the complex plane. 
 
Thus, the quantum harmonies in the music of the primes 
could prove the Riemann hypothesis.  

The Berry-Keating systems are not the only systems 
that might be related to the Riemann zeta function,
and similar functions, 
and the idea of using quantum systems to prove 
the Riemann hypothesis did not originate with them. 

Alain Connes, in math.NT/9811068, said:

"... It is an old idea, due to Polya and Hilbert that in order to understand the location of the zeros of
the Riemann zeta function, one should find a Hilbert space H and an operator D in H whose
spectrum is given by the non trivial zeros of the zeta function. The hope then is that suitable
selfadjointness properties of D (of i ( D - 1/2 ) more precisely) or positivity properties of DELTA = D(1 -
D) will be easier to handle than the original conjecture. The main reasons why this idea should be taken
seriously are first the work of A. Selberg in which a suitable Laplacian is related in the above way to an
analogue of the zeta function, and secondly the theoretical and experimental evidence on the fluctuations
of the spacing between consecutive zeros of zeta. ... We give a spectral interpretation of the critical zeros
of the Riemann zeta function as an absorption spectrum, while eventual noncritical zeros appear as
resonances. We give a geometric interpretation of the explicit formulas of number theory as a trace
formula on the noncommutative space of Adele classes. This reduces the Riemann hypothesis to the
validity of the trace formula ...

Let us first describe ... the direct atempt to construct the Polya-Hilbert space from
quantization of a classical dynamical system. The original motivation for the theory of random
matrices comes from quantum mechanics. In this theory the quantization of the classical
dynamical system given by the phase space X and hamiltonian h gives rise to a Hilbert space H and
a selfadjoint operator H whose spectrum is the essential physical observable of the system. For
complicated systems the only useful information about this spectrum is that, while the average part
of the counting function, (1) N(E) = # eigenvalues of H in [0, E] is computed by a semiclassical
approximation mainly as a volume in phase space, the oscillatory part, (2) Nosc(E) = N(E) - <N(E)>
is the same as for a random matrix, governed by the statistic dictated by the symmetries of the
system. ... the oscillatory part Nosc(E) behaves in the same way as for a random real symmetric
matrix ...[and]... gives very precious information on the hypothetical "Riemann flow" whose
quantization should produce the Polya-Hilbert space. The point is that the Euler product formula for
the zeta function yields a similar asymptotic formula for Nosc(E) ... The Riemann flow cannot
satisfy time reversal symmetry. However there are two important mismatches between the two
formulas ... The first one is the overall minus sign ... the second one is that ... we do not have an
equality for finite values of m ...
The basic properties of the Riemann zeta function extend to zeta functions associated to an arbitrary
global field, and it is unliquely that one can settle the problem of the spectral interpretation of the
zeros, let alone find the Riemann flow, for the particular case of the global field Q of rational
numbers without at the same time settling these problems for all global fields. The conceptual
definition of such fields k, is the following: A field k is a global field iff it is discrete and cocompact
in a (non discrete) locally compact semisimple abelian ring A. As it turns out A then depends
functorially on k and is called the Adele ring of k, often denoted by kA. Thus though the field k
itself has no interesting topology, there is a canonical and highly non trivial topological ring which is
canonically associated to k. When the characteristic p of a global field k is > 0, the field k is the
function field of a non singular algebraic curve S defined over a finite field Fq included in k as
its maximal finite subfield, called the field of constants. One can then apply the ideas of
algebraic geometry, first developed over C , to the geometry of the curve S and obtain a

http://xxx.lanl.gov/abs/math.NT/9811068
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geometric interpretation of the basic properties of the zeta function of k ... The minus sign
which was problematic in the above discussion admits here a beautiful resolution since the
analogue of the Polya-Hilbert space is given ... by the cohomology group ... which appears with an
overall minus sign in the Lefchetz formula ... For the general case this suggests ... The Polya-Hilbert
space H should appear from its negative ... In other words, the spectral interpretation of the zeros
of the Riemann zeta function should be as an absorption spectrum rather than as an emission
spectrum ...
There is a third approach to the problem of the zeros of the Riemann zeta function, due to G.
Polya and M. Kac ... It is based on statistical mechanics and the construction of a quantum
statistical system whose partition function is the Riemann zeta function. Such a system ... does
indicate using the ...[correspondence of]... Spectral interpretation of the zeroes ...[with]...
Eigenvalues of action of Frobenius on l-adic cohomology ... (namely the correspondence between
quotient spaces and noncommutative algebras) what the space X should be in general: (1) X = A /
k* namely the quotient of the space A of adeles, A = k_A by the action of the multiplicative group
k* ... This space X already appears in a very implicit manner in the work of Tate and Iwasawa on
the functional equation. It is a noncommutative space in that, even at the level of measure theory, it
is a tricky quotient space. For instance at the measure theory level, the corresponding von
Neumann algebra, (3) R01 = Linfinity(A) X| k* where A is endowed with its Haar measure as an
additive group, is the hyperfinite factor of type IIinfinity ...[according to Week 175 by John Baez, "...
There is more than one type IIinfinity factor, but ... there is only one that is hyperfinite. You can get this by tensoring the
type Iinfinity factor and the hyperfinite II1 factor. ... every type In factor is isomorphic to the algebra of n x n matrices.
Also, every type Iinfinity factor is isomorphic to the algebra of all bounded operators on a Hilbert space of countably infinite
dimension. ..."]... There is a close analogy between the construction of the Hilbert space ... and the
construction of the physical Hilbert space ... in constructive quantum field theory, in the case of
gauge theories ... Our construction of the Polya-Hilbert space bears some resemblance to ... D.
Zagier, Eisenstein series and the Riemannian zeta function, Automorphic Forms, Representation
Theory and Arithmetic, Tata, Bombay (1979), 275-301. ...".

 

Nicholas M. Katz and Peter Sarnak, in Bulletin (NS) AMS 36 (1999) 1-26, say:

"... Hilbert and Polya suggested that there might be a natural spectral interpretation of the zeroes of
the Riemann Zeta function. While at the time there was little evidence for this, today the evidence is
quite convincing.

Firstly, there are the "function field" analogues, that is zeta functions of curves over finite fields and
their generalizations. For these a spectral interpretation for their zeroes exists in terms of
eigenvalues of Frobenius on cohomology.
Secondly, the developments, both theoretical and numerical, on the local spacing distributions
between the high zeroes of the zeta function and its generalizations give striking evidence for such a
spectral connection.
Moreover, the low-lying zeroes of various families of zeta functions follow laws for the eigenvalue
distributions of members of the classical groups. ...

... During the years 1980-present, Odlyzko has made an extensive and profound numerical study of the
zeroes and in particular their local spacings. He finds that they obey the laws for the (scaled) spacings
between the eigenvalues of  a typical large unitary matrix. That is they obey the laws of the Gaussian
(or equivalently, Circular) Unitary Ensemble GUE ... At the phenomenological level this is perhaps the
most striking discovery about zeta since Riemann. The big questions, which we attempt to answer here,
are, why is this so and what does it tell us about the nature (e.g. spectral) of the zeroes? Also, what is the
symmetry behind this "GUE" law? Odlyzko's computations were inspired by the 1974 discovery of
Montgomery that the "pair correlation" of the zeroes is, at least for a restricted class of test functions,
equal to the GUE pair correlation R2 ... The Riemann Zeta Function is but the first of a zoo of zeta and L-
functions for which we can ask similar questions. ...

http://math.ucr.edu/home/baez/week175.html
http://www.ams.org/bull/1999-36-01/
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... A classical and concrete example of a form on GL2 / Q is f = delta :

(15) delta(q) := q PROD( 1<n<infinity) ( 1 - q^n)^24 =

= SUM( 1<n<infinity) tau(n) q^n

With q = exp( 2 pi i z ) , delta(z) is a holomorphic cusp form of weight 12 for GAMMA = SL2( Z ). That
is for z ...[in]... the upper half plane, we have

delta( (az+b)/(cz+d) ) = (cz+d)^12 delta(z) ,

for all a,b,c,d in Z, ad-bc = 1. Its L-function is

(16) L(s,delta) = SUM( 1<n<infinity) ( tau(n) / n^(11/2) ) n^(-s)

... and it is entire ...

... In the 50's ... Wigner suggested that the resonance lines of a heavy nucleus (their determination by
analytic means being intractable) might be modeled by the spectrum of a large random matrix. To this end
he considered various ensembles (i.e. probability distributions) on spaces of matrices: in particular, the
Gaussian Orthogonal Ensemble, 'GOE', and Gaussian Unitary Ensemble, 'GUE'. These live on the linear
space of real symmetric (resp. hermitian) N x N matrices and are orthogonal (resp. unitary) invariant
ensembles. ... Later Dyson introduced his three closely related circular ensembles: COE, CUE, as well as
CSE with it's associated Gaussian Symplectic Ensemble, 'GSE'. These circular ensembles may be realized
as the compact Riemannian symmetric spaces (with their volume form as probability measure) U(N) /
O(N), U(N) andU(2N) / USp(2N),respectively. He investigated the local spacing statistics for the
eigenvalues of the matrices in these ensembles ... in their standard realization ... He shows that these
statistics agree with the corresponding matrices from the GOE, GUE and GSE ensembles. ...

... For our purposes of symmetry associated with L-functions, only the first 4 ensembles in Table 1 will
play a role. These 4 are the classical compact groups which with a bi-invariant metric yield the so-called
type II symmetric spaces ... The invariant volume form on G(N) is just Haar measure. ... some of ...[the]...
various families ... are as follows ...

I. The family F of Dirichlet L-functions L(s,chi), chi(primitive) of conductor c_chi = q and chi
quadratic (i.e. chi^2 = 1) ... The discussion of the function field analogue suggests that G( F ) =Sp.
... The first person to compute numerically the zeroes of L(s,chi) in this family appears to be
Hazelgrave. He found that the zeroes "repel" the point s = 1/2, and this is referred to as the
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Hazelgrave phenomenon. ... One can carry out all of the above for L(s,chi), chi^3 = 1 (or any other order bigger than
2). One finds a unitary symmetry and the zeroes do not repel s = 1/2. ... As remarked in Section 2 the density
nu_1(Sp) vanishes to second order at s = 0. Thus, the Hazelgrave phenomenon is a manifestation of
the symplectic symmetry! ...
II. The family delta x chi [tensor product where delta is the weight 12-cusp form in (15) and chi
runs over the quadratic characters. ... From function field considerations we expect G(F) = Owith the
refinement that the sub-family F+ with epsilon = 1 has an SO(even) symmetry and F- with epsilon
= -1 an SO(odd) symmetry. ...
III. The family H(N) of holomorphic Hecke-eigen forms of weight 2 ... The expected symmetry G(F)
is O, though as yet we have not understood the function field analogue. ...
IV. The family of symmetric-square L-functions ... we expect G(F) =Sp. ...

... Phenomenologically, it is found that the distribution of the high zeroes of any L-function follow
the universal GUE Laws, while the distribution of the low-lying zeroes of certain families follow the
laws dictated by symmetries associated with the family. The function field analogues of these
phenomena can be established, and the source of the symmetry is the monodromy of the family and its
scaling limits. Analytic results concerning the distribution of high zeroes for an individual L-function and
low zeroes of a family of L-functions, to the extent to which these can be established, confirm these
findings above. Whether in the case of L-functions (over Q ) there is indeed some kind of underlying
monodromy group which glues the family and is the source of the symmetry is a fascinating question. Our
belief is that there is. One can imagine that to each L(s; f), f in F , there is a natural interpretation of the
zeroes of L(s; f) as the eigenvalues of an operator U(f) on some space H. As f varies over F these U(f)'s
become equi-distributed in the space of such operators with a given symmetry type. For the families
discussed ...[above].... these symmetries are identified. In particular, the Riemann Zeta function sits in
Family I ... which has a symplectic symmetry. We infer that in the proposed spectral interpretation of
the zeroes of the Riemann Zeta function, the operator should preserve a symplectic form! ... We believe
that the further understanding of the source of such symmetries holds the key to finding a natural spectral
interpretation of the zeroes. ...". 

 

Some speculative thoughts about John Nash and the Riemann Hypothesis:

In the John Nash biography A Beautiful Mind Sylvia Nasar says, at pages 215-221:

"... Nash would blame ... his attempt to resolve contradictions in quantum theory, on which he embarked in
the summer of 1957 ... for triggering his mental illness ... The Institute for Advanced Study ... on
Princeton's fringes ... By 1956, Einstein was dead, Goedel was no longer active, and von Neumann lay
dying in Bethesda. Oppenheimer was still director ... The Institute was about the dullest place you could
find ... Nash was soon spending at least as much time ...[at]... the Courant Institute of Mathematical
Sciences at New York University ... as at the Institute for Advanced Study ... Nash left the Institute for
Advanced Study on a fractious note. In early July he apparently had a serious argument with Oppenheimer
about quantum theory ... Nash's letter ... to Oppenheimer provides the only record of what he was thinking
at the time. Nash ... wrote ... "I want to find a different and more satisfying under-picture of a non-
observable reality ... most physicists (also some mathematicians who have studied Quantum Theory)
...[are]... quite too dogmatic in their attitudes ...[and tend to treat]... anyone with any sort of
questioning attitude or a belief in "hidden parameters" ... as stupid or at best a quite ignorant
person.". ...".

To understand the context of having Oppenheimer as a boss while you are trying to work on quantum theory, here is a
1951-52 quote of Oppenheimer from The Bohm biography Infinite Potential, by F. David Peat (Addison-Wesley
1997),page 133: "if we cannot disprove Bohm, then we must agree to ignore him."

It is also possible that Nash's work on the Riemann Zeta function might have been related to some ideas about quantum
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theory, along lines suggested by Hilbert and Polya, which lines of thought (not very fashionable in the 1950s) have now
become very respectable,

so I speculate that Nash might have had a valid insight about connection between the Riemann zeta function
and Bohm-type quantum theory, and that Oppenheimer et al, who hated Bohm, would have shaken Nash by their
hostility to such ideas, and that a math/physics audience at the time would not have been able to appreciate any such
connection.

In the movie A Beautiful Mind, Nash was depicted as associating the Riemann zeta zeroes with spacetime
singularities, whereupon the audience began to get confused and Nash ran off-stage. Maybe in real life Nash had
been associating quantum levels with the zeroes, which might in fact be true, but might well have seemed to be
incomprehensible gibberish to a 1950s audience.

 

 

Some recent (as of July 2003) developments with respect to Proof of the Riemann Hypothesis
include:

Louis de Branges de Bourcia
AIM Conference
Carlos Castro and Jorge Mahecha and Cornell's arXiv Blacklist

Louis de Branges de Bourcia,

who proved the Bieberbach conjecture but had great difficulty in getting his proof accepted by USA mathematicians
(He had to go to the USSR to get people to read it seriously, but there is no more USSR so that method of getting something accepted is no longer
available), has written a paper (latest version 15 November 2002) entitled Riemann Zeta Functions in which he says: "... A
Riemann zeta function is a function which is analytic in the complex plane, with the possible exception of a simple
pole at one, and which is characterized by an Euler product and a functional identity. Riemann zeta functions originate
in an adelic generalization of the Laplace transformation which is defined using a theta function. Hilbert spaces,whose
elements are entire functions, are obtained by application of the Mellin transformation. Maximal dissipative
transformations are constructed in these spaces which have implications for zeros of zeta functions. The zeros of a
Riemann zeta function in the critical strip are simple and lie on the critical line. The Euler zeta function, the Dirichlet
zeta functions, and the Hecke zeta functions are examples of Riemann zeta functions. ... Hypotheses were ... on a space
H(E) ... An entire function Q(z) is given which is associated with the space. ... The more general choice of Q(z) is
essential to the proof of the Riemann hypothesis for Riemann zeta functions which are analytic in the complex plane.
... A variant of these hypotheses is applied in the proof of the Riemann hypothesis for the Riemann zeta function which
is not analytic in the complex plane. ... A proof of the Riemann hypothesis for the zeta function of order v and
character X for the adelic plane is obtained from the maximal dissipative transformations in the Sonine spaces of order
v and character X for the adelic plane when the zeta function is analytic in the complex plane. ... A proof of the
Riemann hypothesis for the zeta function of zero order and principal character for the adelic plane is obtained from the
maximal transformations of dissipative deficiency at most one in the augmented Sonine spaces of zero order and
principal character for the adelic plane. ... A proof of the Riemann hypothesis for the zeta function of order 2v + 1 and
character X for the adelic diplane is obtained from the maximal dissipative transformations in the Sonine spaces of
order 2v + 1 and character X for the adelic diplane. ...".

In a document on his web site named apology.pdf, de Branges said:

"... The research project on the Riemann hypothesis has received such opposition in the
mathematical community as to make publication in journals and participation in symposia difficult.

http://www.math.purdue.edu/~branges/
ftp://ftp.math.purdue.edu/pub/branges/riemannzeta.pdf
ftp://ftp.math.purdue.edu/pub/branges/riemannzeta.pdf
ftp://ftp.math.purdue.edu/pub/branges/riemannzeta.pdf
ftp://ftp.math.purdue.edu/pub/branges/apology.pdf
ftp://ftp.math.purdue.edu/pub/branges/apology.pdf
ftp://ftp.math.purdue.edu/pub/branges/apology.pdf
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... The current status of the work on the Riemann hypothesis is available electronically as a preprint of
Purdue University. The existing manuscript should be sufficient evidence that the conjecture is true.
The manuscript will be revised until the clarity and completeness of the argument convinces the
mathematical community. ...".

That document, apology.pdf, was revised and the revised document contains the date 18 March 2003. The new version
can now be found on the web here, according to a link on the web page of de Branges. The new version is longer (23
pages) than the old one (9 pages), but the new version does not contain the above-quoted language. The new version,
which seems to me to be more detailed/historical in tone, is entitled APOLOGY FOR THE PROOF OF THE
RIEMANN HYPOTHESIS, and it concludes with the following paragraph:

"... A curious coincidence needs to be mentioned as part of the chain of events which concluded in the
proof of the Riemann hypothesis. The feudal family de Branges originates in a crusader who died in 1199
leaving an emblem of three swords hanging over three coins, surmounted by the traditional crown
designating a count, and inscribed with the motto "Nec vi nec numero." This is a citation from Chapter 4,
Verse 6, of the Book of Zechariah: "Not by might, nor by power, but by my Spirit, says the Lord of
Hosts." The chateau de Branges was destroyed in 1478 by the army of Louix XI of France during an
unsuccessful campaign to wrest Franche-Comte from the heirs of Charles the Bold of Burgundy. The
family de Branges performed administrative, legal, and religious functions in Saint-Amour for the
marquisat d'Andelot during Spanish rule of Franche-Comte. Francois de Branges of Saint-Amour received
the seigneurie de Bourcia in 1679 when Franche-Comte became part of France. The chateau de Bourcia
remained the home of his descendants until it was destroyed by Parisian revolutionaries in 1791. The
chateau d'Andelot near Saint-Amour, which survived the revolution, was bought in 1926 by Pierre du
Pont, an elder brother of Irenee du Pont, for a nephew assigned in diplomatic service to France. This
coincidence accounts for the interest which Irenee du Pont showed in a student of mathematics. The ruin
of the chateau de Bourcia overlooks a fertile valley surrounded by wooded hills. The site is ideal for a
mathematical research institute. The restoration of the chateau for that purpose would be an appropriate
use of the million dollars offered for a proof of the Riemann hypothesis. ...".

Note - It is my opinion that de Branges uses the word "apology" in its French meaning, which is (according to Mansion's
Shorter French and English Dictionary):

"... apologie ... Defence; vindication, (written) justification (de, of) ... to vindicate, justify, defend, s.o.
NOTE. Never = EXCUSE ...".

It is my opinion that de Branges did NOT intend that his use of the word "apology" should be interpreted with the
American/English number 1. meaning (according to The American Heritage Dictionary of the English Language):

"... apology ... 1. An acknowledgement expressing regret or asking pardon for a fault or offense. ...".

 

The American Institute of Mathematics sponsored a Conference

around July 2002 on the Riemann Hypothesis. According to a New York Times article by Bruce Schechter about the
conference: "... Over the past few decades billions of zeros of the zeta function have been calculated by computer, and
every one of them obeys Riemann's hypothesis. ... But the field is rife with examples of hypotheses that seem to be
true but are subsequently proven to fail at numbers beyond the reach of any conceivable computer. Only a
mathematical proof, based on logic, can handle questions of the infinite. Still, calculating the zeros of zeta is not an
idle pursuit. In 1972, Hugh Montgomery, a mathematician at the University of Michigan, investigated the statistical
distribution of the zeros. He found that they were scattered randomly but seemed to repel each other slightly - they
did not clump together. On a trip to the Institute for Advanced Study in Princeton he showed his result to the physicist
Freeman Dyson. By sheer luck, Dr. Dyson was one of the few people in the world who would have recognized that the

ftp://ftp.math.purdue.edu/pub/branges/apology.pdf
http://www.math.purdue.edu/~branges/
http://www.aimath.org/
http://www.aimath.org/News/nytrh.pdf
http://www.aimath.org/News/nytrh.pdf
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Montgomery results looked just like recent calculations on the energy levels of large atoms. The coincidence was
so striking that it forged a new and still mysterious bridge between quantum physics and number theory. ... When ...
Dr. Andrew Wiles of Princeton solved ... Fermat's conjecture ... in 1993, after working for seven years in secrecy ... his
path ... had been ... clear: recent results had indicated the most promising direction to travel. Mathematicians at the
conference agreed that there was no such clear evidence of a trail head for the Riemann hypothesis, a challenge they
called both frustrating and exhilarating. "The Riemann hypothesis is not the last word about things," Dr. Montgomery
said. "It should be the first fundamental theorem. We're in a kind of logjam right now because we can't prove the
fundamental theorem." ...".

Carlos Castro and Jorge Mahecha

have written a paper hep-th/0208221 entitled Final Steps Towards a Proof of the Riemann Hypothesis. In January
2003, Carlos Castro said in an e-mail message: "... Jorge and I sent sometime ago to a journal the Hilbert-Polya
proposal to prove the Riemann Hypothesis based on a Fractal Supersymmetric QM model. This is the way to prove it.
... The other proposal based on our paper on the web has a Godel-Chaitin element to it. Chaitin ( a computer scientist )
refined Godel's work to show that there are random truths which cannot be proven. In our paper, there are orbits in the
R x C ( reals times complex ) defined by : Z [ A ( s - 1/2 ) + 1/2 ] = Z ( s' ) For ANY given s', one has an orbital of
points ( A, s ) in R x C . Whether or not it is true that *outside* the Riemann critical line one has: Z [ 1/2 + i0 ] = Z (
s' ) for some *unknown* s', cannot be proven or disproven. Because the limit of < 1/2 + i0 | s > = Z [ A ( s - 1/2 ) +
1/2 ] when A goes to infinity, and s goes to 1/2 + i0 , IS ***path dependent***. It may, or may not, be equal to Z [
1/2 + i0 ], when Z ( s' ) = real, for an *unknown* s' that is lying outside the critical Riemann line but inside the critical
complex domain. This is the Chaitin-Godel theorem, there are random truths which cannot be proven. However, our
proof based on the Hilbert-Polya propsal avoids this Chaitin-Godel element to it , and it works thanks to QM !
...".

The Castro/Mahecha paper was submitted to Annals of Mathematics, and on 24 June 2003 Carlos Castro said, in an e-
mail message:

"... We got a response from the Annals of Mathematics journal at Princeton related to my paper with Jorge
on the RH. In one sentence, the referee said that it was not enough to find x = 1/2 as a fixed point. Since
the y-values of the zeros move, we should find arguments to derive the location of the y-values as well.
We have done so in our recent paper where we have a Fractal Supersymmetric QM model whose
spectrum yields the y-values of the zeta zeros. ...".

On 30 June 2003 Jorge Macheda said, in an e-mail message about posting to the Cornell arXiv the paper that answered
the question of the referee:

"... Yesterday I posted the paper, it had the number math-ph/0306077 ...".

Later that day, 30 June 2003, I checked the Cornell arXiv, and sent a message to Jorge, Carlos, et al, saying:

"... Jorge, Carlos, and everybody, I see that the paper at http://arXiv.org/abs/math-ph/0306077 is NOT the
RH paper. It is, instead, Structures of boson and fermion Fock spaces in the space of symmetric functions
by Yurii A. Neretin. Therefore, I conclude that the blacklist against Carlos is still quite effective. ...".

Since Carlos Castro is blacklisted by Cornell from posting to arXiv, I have put on my web site the paper

A fractal SUSY-QM model and the Riemann hypothesis,

by Carlos Castro ... Center for Theoretical Studies of Physical Systems, Clark Atlanta University, Atlanta, Georgia, USA ... , Jorge
Mahecha ... Institute of Physics, University of Antioquia, Medellin, Colombia ... June 29, 2003 ... .

The paper (in pdf format) is here. [A later 9 May 2004 pdf paper is here.]

http://xxx.lanl.gov/abs/hep-th/0208221
http://arxiv.org/abs/math-ph/0306077
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Its abstract states:

"... The Riemann's hypothesis (RH) states that the nontrivial zeros of the Riemann zeta-function are of the
form s = 1/2 + i lamdba_n. Hilbert-Polya argued that if a Hermitian operator exists whose eigenvalues are
the imaginary parts of the zeta zeros, lambda_n's, then the RH is true. In this paper a fractal
supersymmetric quantum mechanical (SUSY-QM) model is proposed to prove the RH. It is based on a
quantum inverse scattering method related to a fractal potential given by a Weierstrass function
(continuous but nowhere differentiable) that is present in the fractal analog of the CBC (Comtet,
Bandrauk, Campbell) formula in SUSY QM. It requires using suitable fractal derivatives and integrals of
irrational order whose parameter beta is one-half the fractal dimension of the Weierstrass function. An
ordinary SUSY-QM oscillator is constructed whose eigenvalues are of the form lambda_n = n pi and
which coincide with the imaginary parts of the zeros of the function sin(iz). This sine function obeys a
trivial analog of the RH. A review of our earlier proof of the RH based on a SUSY QM model whose
potential is related to the Gauss-Jacobi theta series is also included. The spectrum is given by s(1 - s)
which is real in the critical line (location of the nontrivial zeros) and in the real axis (location of the trivial
zeros). ...".

In an attempt to justify their blacklisting, Cornell (by a 19 February 2003 e-mail message from
"moderation@arXiv.org (moderation for arXiv.org)" (whatever or whoever that is) contended that Carlos Castro was not
affiliated with Clark Atlanta University (Cornell misspelled "Atlanta" as "Atlantic".), whereupon on 1 July 2003 Carlos Handy sent a
e-mail to Cornell at "moderation for arXiv.org" <moderation@arXiv.org> saying

"... To Whom It May Concern:
   
My name is Dr. Carlos R. Handy, Co-Director of the Center for
Theoretical Studies of Physical Systems, and well known to Dr.
Fred Cooper, formerly at LANL T-8 (where I served as post-doc,
1978 - 81), and now at NSF.
   
Dr. Carlos Castro, an American citizen, is an affiliate of our Center,
and has been one for at least six years.  He has published papers
with the name of our center, and university (Clark Atlanta University,
not ``Atlantic''). We recognize that he is controversial, but in those
matters of particular concern and interest to us, he has always been
very insightful and credible. We do not like the impression of an
intellectual mafia that seems to be engaged in scientific censorship.
More specifically, in the past, Dr. Ginzparg has made e-mail remarks
to Dr. Fred Cooper, concerning our support of Dr. Castro, that we have
regarded as prejudiced  and offensive. This should be particularly troubling to
your organization, which continues to enjoy government support.
   
I would be glad to submit a written letter, but I trust, with the particular
reference to Dr. Cooper, that this might not be necessary. In any case,
please send me your specific address, and I will mail such a letter
immediately.
   
I understand that your archives should not be the repository for any
irresponsbile, purportedly scientific articles, however, we (CTSPS)
do not support everyone, and until such time that Dr. Castro behaves
in a manner questionable to us, we will continue to support him.
   
Sincerely,
   
Dr. Carlos R. Handy
Associate Professor of Physics
Co-Director, CTSPS ...". 
   

Despite the affirmation that Carlos Castro is indeed affiliated with Clark Atlanta University, Cornell has, as far as I
know, continued to blacklist him.
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Primes as Simple Representations

 
As Heinrich Saller has remarked: 
 
Boole said that 
mathematics is not primarily about numbers, 
but structures.
 
For the integers Z, 
the primes define the maximal principal ideals pZ, 
therefore 
the tips of the number tree, 
partially ordered by divisibility as order relation. 
 
One has a model for representations -
primes correspond to simple representations.
 
Products of different primes 
correspond to semisimple representations. 
 
Products of one prime 3, 9, 27, 81, ... are monogeneous and 
correspond to representations with nilpotent contributions.
 
The decomposition of a representation 
into nondecomposable ones 
is the unique prime powers decomposition. 
 
(e-mail from Heinrich Saller 24 Jan 97)
 
 

According to a Prime Curios! web page:

"... What folks often forget is a program (any file actually) is a string of bits (binary digits)--so every program is a
number. Some of these are prime.

Phil Carmody found this one

4 
8565078965 7397829309 8418946942 8613770744 2087351357 
9240196520 7366869851 3401047237 4469687974 3992611751 
0973777701 0274475280 4905883138 4037549709 9879096539 
5522701171 2157025974 6669932402 2683459661 9606034851 
7424977358 4685188556 7457025712 5474999648 2194184655 
7100841190 8625971694 7970799152 0048667099 7592359606 
1320725973 7979936188 6063169144 7358830024 5336972781 
8139147979 5551339994 9394882899 8469178361 0018259789 
0103160196 1835034344 8956870538 4520853804 5842415654 
8248893338 0474758711 2833959896 8522325446 0840897111 
9771276941 2079586244 0547161321 0050064598 2017696177 
1809478113 6220027234 4827224932 3259547234 6880029277 
7649790614 8129840428 3457201463 4896854716 9082354737 
8356619721 8622496943 1622716663 9390554302 4156473292 
4855248991 2257394665 4862714048 2117138124 3882177176 
0298412552 4464744505 5834628144 8833563190 2725319590 
4392838737 6407391689 1257924055 0156208897 8716337599 
9107887084 9081590975 4801928576 8451988596 3053238234 
9055809203 2999603234 4711407760 1984716353 1161713078 
5760848622 3637028357 0104961259 5681846785 9653331007 
7017991614 6744725492 7283348691 6000647585 9174627812 
1269007351 8309241530 1063028932 9566584366 2000800476 
7789679843 8209079761 9859493646 3093805863 3672146969 
5975027968 7712057249 9666698056 1453382074 1203159337 
7030994915 2746918356 5937621022 2006812679 8273445760 
9380203044 7912277498 0917955938 3871210005 8876668925 
8448700470 7725524970 6044465212 7130404321 1826101035 
9118647666 2963858495 0874484973 7347686142 0880529443 

in March 2001.

When written in base 16 (hexidecimal), this prime forms a gzip file of the original C-source code (sans tables) that

http://primes.utm.edu/curios/page.php?number_id=953
http://asdf.org/~fatphil/maths/illegal.html
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decrypts the DVD Movie encryption scheme (DeCSS). See Gallery of CSS Descramblers (and its Steganography
Wing) for more information.

It is apparantly illegal to distribute this source code in the United States, so does that make this number (found by Phil
Carmody) also illegal? ...".

 

References, Acknowledgements, etc:

Thanks to Liam Roche at rochel@bre.co.uk for correcting some of my mistakes about prime numbers.
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http://www.cs.cmu.edu/~dst/DeCSS/Gallery/
http://www.cs.cmu.edu/~dst/DeCSS/Gallery/Stego/index.html
http://www.cs.cmu.edu/~dst/DeCSS/Gallery/Stego/index.html
http://asdf.org/~fatphil/maths/illegal.html
http://asdf.org/~fatphil/maths/illegal.html
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Tony's Home                                    240 Thoughts

Studies of

LIFE, the UNIVERSE, and EVERYTHING

includes the Geometry of the Many-Worlds,

Correlations and Lie Sphere Geometry,

historical/cultural studies such as the Kabbala,

mental phenomena such as Archetypes, and

physical phenomena of

promising New Technologies:
| Muons | Black Holes | Cold Fusion | AntiMatter |

| Gravity | Vacuum | BEC | Sonoluminescence | Water Structure |

| Atomic Clusters | Cells and Chips | Qi Field | DNA and Genetic Code |

| Quantum Computing and Superluminal Information | Communication |

| NanoMachines and the Second Law | DARPA |

The Geometry of Nearest Neighbors

of a World in the Many-Worlds is approximated by the 27-dimensional MACROSPACE is the space of 3x3 Hermitian
matrices with 3 Octonion spaces O4 , O5, and O6, forming the Jordan algebra J3(O) with the symmetric product AB =
(1/2)(AB + BA),

           Re(O1)    O4       O5 
 
            O4*     Re(O2)    O6 
 
            O5*      O6*     Re(O3) 

 

Who are the Nearest Neighbors of a World in the Many-Worlds?

One 8-dimensional set of neighbors differs from the Given World only by an element of the Octonion space O5.

If it differs only with respect to the timelike real axis plus spacelike associative 3-space of the 8 dimensions of O5, it
differs with respect to 4-dimensional PHYSICAL SPACETIME, whose geometry is related to Gravity.

If it differs only with respect to the coassociative 4-space of the 8 dimensions of O5, it differs with respect to 4-
dimensional Internal Symmetry MICROSPACE, related to the configuration of the Gauge Bosons of the Color Force,
the Weak Force, and Electromagnetism.
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A second 8-dimensional set of neighbors differs from the Given World only with respect to an element of the
Octonion space O4. It differs with respect to the configuration of Fermion Particles.

A third 8-dimensional set of neighbors differs from the Given World only with respect to an element of the Octonion
space O6. It differs with respect to the configuration of Fermion AntiParticles.

The other three 1-dimensional sets of neighbors differing only with respect to the Real Parts of Octonions Re(O1),
Re(O2), and Re(O3) do not differ with respect to the configurations of spacetime, gauge bosons, or fermions, but only
with respect to the way they interact in the 27-dimensional Jordan algebra J3(O). In other words, these neighbors are
identical with respect to the 24-dimensional Chevalley subalgebra of J3(O), but not identical with respect to the full
Jordan algebra J3(O).

Click Here to see more about the Structure of the MacroSpace of Many-Worlds.

What are Correlations, anyway? An example is

a Particle-AntiParticle pair (say, Electron E and Positron P) created at a single point of lattice Physicial Spacetime:

EP

The properties of E and P are Correlated because E and P are mirror images of each other with respect to physical
properties like electric charge and spin orientation.

As time goes on (up in the illustration), E may move in one direction and P in another direction. At the first time step,
E and P will no longer be at the same point, but will be Nearest Neighbors.

E    P
\  /
EP

As time goes on, E and P may become widely separated by many intervening points in lattice Spacetime:

E          P
\        /
\      /
\    /
\  /
EP

If E and P do not interact with other particles during their journey apart, they remain COMPLETELY CORRELATED
- the physical properties of E and P remain MIRROR IMAGES of each other.

Even if they undergo interactions changing some of their properties, other properties may remain Correlated.

In any of the spaces of physics, what is

the Geometry of Correlations BEYOND the Nearest Neighbors?

Start with the future light-cone Nearest Neighbors, each and all of them denoted by X, of a point denoted by * at an
event that we will take to be the origin event of the Sphere X

X   X
\ /
*
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In the continuum approximation of N-dimensional spacetime, they form a Sphere, also denoted by X, that is the
intersection of the (N-1)-dimensional future lightcone with an (N-1)-dimensional spacelike hyperplane, so that the
dimension of the Sphere X is N-2.

As time goes on toward the future, the Sphere X expands as it gets more distant in time from the point * of origin.

X       X
\     /
\   /
\ /
*

If another event happens at a point o of the Sphere X, that event can be considered to be the origin event of another
Sphere Y

X       Y    YX
\       \   /
\       \ /
\       o
\     /
\   /
\ /
*

Sphere Y is a smaller sphere nested within Sphere X, and tangent to it at point YX, which is so designated because it
belongs to both Sphere Y and Sphere X. Since the Sphere Y is inside the Sphere X, the geometry is that of oriented
spheres, with the sphere of opposite orientation to Sphere Y being tangent at the same point YX and of the same radius
as Sphere Y, but outside Sphere X.

The lightcones originating at * and at o are also nested, and are tangent to each other on the lightlike line from the
point o to the point YX.

The Geometry of Correlations is Lie Sphere Geometry

of the Conformal Group of N-dimensional spacetime. A good introductory paper is Conformal Theories, Curved Phase
Spaces Relativistic Wavelets and the Geometry of Complex Domains, by R. Coquereaux and A. Jadczyk, Reviews in
Mathematical Physics, Volume 2, No 1 (1990) 1-44, which can be downloaded from the web as a 1.98 MB pdf file.
Lie Sphere Geometry is, as described by Amassa Fauntleroy in his papers Projective Ranks of Hermitian Symmetric
Spaces, Mathematical Intelligencer 15 (no. 2, 1993) 27-32 and On the Projective Rank of Compact Hermitian
Symmetric Spaces, North Carolina State Math preprint 1993, bilholomorphic to the Hermitian Symmetric Space of Lie
group cosets

Spin(N+2) / (Spin(N)xSpin(2)) = Spin(N+2) / (Spin(N)xU(1))

If N = 4, we have Spin(6) / (Spin(4)xSpin(2)) = SU(4) / (SU(2)xSU(2)xU(1)), which is biholomorphic to the Klein
quadric Q4 in CP^5. As described by S. G. Gindikin (The Complex Universe of Roger Penrose, Mathematical
Intelligencer 5 (no. 1, 1983) 27-35), each point of the 4-complex-dimensional Klein quadric corresponds to a line in
CP^3. The line in CP^3 is such that, if it passes through z, it also passes through z* (here * denotes complex
conjugate). Through each point z of CP^3, there is one and only one line also passing through z*. Therefore, all of
CP^3 is the union of such non-intersecting lines, and CP^3 is fibred into a base manifold M and fibres which are the
1-complex-dimensional lines. The dimension of M is the 3 complex dimensions of CP^3 less the 1 complex dimension
of each line, so that M is 2-complex-dimensional, or 4-real-dimensional. All this is fundamental for the theory of
Penrose Twistors, in which the Klein quadric Q4 is complexified compactified spacetime, and is related to the
isomorphism between Hermitian Symmetric Spaces of types BDI(4) and AIII(2,2) due to

Spin(6) / (Spin(4)xU(1)) = SU(4) / (SU(2)xSU(2)xU(1)) = SU(4) / S(U(2)xU(2))

Penrose and Rindler (Spinors and space-time, vol. 1, Cambridge 1984, 1986, section 5.12) show how to describe

http://www.cassiopaea.org/
http://www.cassiopaea.org/quantum_future/papers/conformal_theories.pdf
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massive, as well as massless, fields in terms of the lightcone structures of Lie Sphere Geometry.

Tittel, Brendel, Gisin, Herzog, Zbinden, and Gisin, have reported on their Experimental demonstration of quantum-
correlations over more than 10 kilometers in quant-ph/9707042.

As Widom, Srivastava, and Sassaroli describe in their paper Acuasal Behavior in Quantum Electrodynamics, quant-
ph/9802056, "... conventional quantum electrodynamics allows for interactions to proceed forward and backward in
time as well as space-like in direction."

Timelike trajectories can be described by a series of lightcone segments with changes in direction,

  
 \

   \
    /
  /
*
 

and spacelike trajectories can be described by a series of lightcone segments, some of which go backward in time (as
in the Stueckelberg-Feynman description of antiparticles as particles propagating backward in time).

  
 /\

 /  \
     *

In their paper, Widom, Srivastava, and Sassaroli discuss "... engineering problems involved in experimentally testing
such causality violations on a macroscopic scale ..." Their examples include:

sending a superluminal signal, with only a few electrons so that the decay exponent is less than or equal to 1, down a
50 Ohm cable; and

an experiment with two photon coherent sources which are guaranteed to fire off exactly two photons at a time so that
the counting statistics at counter 1 depends on how one sets the position of counter 2, via counter 2 events that are
possibly space-like or possibly in the future of counter 1 events.

Jack Sarfatti has long advocated studying acausal phenomena in terms of the Bohm formulation of Quantum Theory.

Bohm and Hiley (The Undivided Universe, Routledge 1993, section 15.9) describe the Implicate Order of the Bohm
formulation in terms of Lie Sphere Geometry as describing trajectories "... as a kind of enfolded geometric structure
whose meaning can be seen all at once as a 'chain' of successively contacting spheres. ... The first step in our trajectory
is represented by the point of contact P and a sphere of radius r. The corresponding null ray is in the direction of the
radius of the sphere at point P. The next null ray will be represented by a larger sphere contacting the first sphere at the
point Q. The next null ray will correspond to a still larger sphere contacting the second sphere at yet another point R.
This procedure is to be continued indefinitely so that we obtain a complete description of the zigzag trajectory. ... a
sphere of infinite radius ... represents a plane wave. ...

http://xxx.lanl.gov/abs/quant-ph/9707042
http://xxx.lanl.gov/abs/quant-ph/9707042
http://xxx.lanl.gov/abs/quant-ph/9802056
http://xxx.lanl.gov/abs/quant-ph/9802056
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In our model, the implication parameter is just the radius of the sphere. ... we could have the radii of spheres decrease
for a while and then increase again. ... this corresponds to pair production. ... The Lagrangian is thus, in our approach,
a property of the implicate order which holds at any given moment. ... backward tracks in time are replaced by tracks
in which the implication parameter is decreasing."

The equivalence of David Bohm's approach to the Many-Worlds approach has been noted by David Deutsch (The
Fabric of Reality, Penguin 1997, pp. 93-94), in which he says: "... Bohm's theory is often presented as a single-
universe variant of quantum theory. ... Working out what Bohm's invisible wave will do requires the same
computations as working out what trillions of shadow photons will do. Some parts of the wave describe us, the
observers, detecting and reacting to the photons; other parts of the wave describe other versions of us, reacting to
photons in different positions. ... in his theory reality consists of large sets of complex entities, each of which can
perceive other entities in its own set, but can only indirectly perceive entities in other sets. These sets of entities are, in
other words, parallel universes. ..."

The D4-D5-E6-E7-E8 VoDou Physics model is fundamentally based on the Conformal structure of Lie Sphere
Geometry. It not only contains a Conformal Physical Spacetime

Spin(6) / (Spin(4)xU(1))

but also is based on the Octonionic Conformal structures

Spin(10) / (Spin(8)xU(1))

E6 / (Spin(10)xU(1))

At each level of Conformal Structure, Physical Wavelets provide a connection between the World of Physics and the
World of Information.

According to the Kabbala, there are three stages in processes used in the creation and evolution of our universe:

tzimtzum (contraction or withdrawal) in which God as the Infinite (En Sof) withdraws into himself in order to
make room for the creation, which occurs by a beam of light from the Infinite into the newly provided space;
shevirat ha-kelim ("breaking of the vessels") in which he divine light is enclosed in finite "vessels," most of
which break under the strain, and the catastrophe of the "breaking of the vessels" occurs; and
tiqqun ("restoration") in which the divine realm itself is reconstructed, the divine sparks returned to their source,
and primordial harmony is restored.

(Reference - Encyclopaedia Britannica Online.)

Here is more general discussion of tzimtzum and some related concepts.

 

 

 

 

ARCHETYPES in the human mind 
may help humans understand the relationships 

among the various levels.  

http://eve.physics.ox.ac.uk/Personal/deutsch/David.html
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A few Archetypes ( each of which may contain substructures that are also Archetypes ) are:

Real Clifford Algebra 8-Periodicity, its Octagonal Mandala, I Ching, and IFA
J3(O) and Sri Yantra and Leech Lattice
Octonions and E8 Lattice
7-sphere and D4 and Lie Sphere for D5 / D4xU(1)
3-sphere and its Clifford-Hopf Fibration
Beethoven111
VoDou Chile
Grosse Fugue
Es MussSein!

 
AT LEVELS BELOW THE PLANCK ENERGY, 

our genetic code uses the Double Helix

as do the quantum transactions of the D4-D5-E6-E7-E8 VoDou Physics model. 
Another archetype for D4-D5-E6-E7-E8 VoDou physics is the geometrical structure 

of a generalized torus whose equator is the 7-sphere S7.  
It is S7 x S1 , the product of a 7-sphere S7 and a circle S1.  
It is a generalized torus because it is NOT the 8-dim torus T8, 

but when projected into lower dimensions 
it looks like the 2-torus T2 =  S1 x S1.  

Here is a stereo image of the 2-torus, generated by 
the program 3D-Filmstrip for Macintosh by Richard Palais.  

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/B111.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vodoch1.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vodoch2.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vGrFx.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/mesEMSxx.au
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You can see the stereo with red-green or red-cyan 3D glasses.  
The program is on the WWW at http://rsp.math.brandeis.edu/3D-Filmstrip.  
If the horizontal equatorial S1 is expanded to S7, you have S7 x S1, 

the octonionic structure used in the D4-D5-E6-E7-E8 VoDou Physics model 
to describe 8-dimensional spacetime.  

If the horizontal equatorial S1 is expanded to S3, you have S3 x S1, 
which can describe our 4-dimensional spacetime.  

If the vertical S1 is taken to be time, flowing upwards, 
then our 3-dimensional space evolves as indicated roughly 

by this (730 k) binhexed QuickTime movie. 
Played in loop mode, it shows evolution through 

a large-scale closed timelike loop.  
 

Another useful low-energy archetype may be the 24-cell, 
the 4-dimensional regular polytope 

shown in this stereo view of a 3-D projection
(from C program by Michael Gibbs)

The 4th dimension is color-coded by  blue = +, green = 0, and red = -.

Click here for 742k quicktime.mov animation 
(It can be played in a loop.)

NOTE that this projection of a 24-cell contains 
a 3-dimensional cuboctahedron 

http://rsp.math.brandeis.edu/3D-Filmstrip
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/S7xS1.mov.hqx
http://members.aol.com/jmtsgibbs/
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/anim24c.mov
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which Fuller called a vector equilibrium 
and regarded as a fundamental archetype.  

The 24-cell tiles 4-dimensional space with a tiling that 
is useful in understanding the Octonion Mirrorhouse.  

Professor Koji Miyazaki at Kyoto has done much work on such archetypes, 
including their long history in Asian civilizations.  

 
AT THE PLANCK ENERGY LEVEL, 

useful algebraic structures are
Division Algebras such as the octonions 

and also Clifford Algebras and the sedenions.  
 

The 240-vertex Witting polytope 
is the 8-dimensional counterpart of the 24-cell.  

 
The 7-dimensional exotic spheres 

have as 3-dimensional counterparts the Poincare Dodecahedral Space. 
Its visualization in terms of platonic solids 

is a useful archetype.  
It has been illustrated (as above) by Richard Hawkins 

and by Gerald de Jong, 
who call it a Mayan Time Star. 

How did Richard Hawkins find out about the Time Star? Krsanna Duran says: "... I wrote an article about what the
Sirians told me about five interpenetrated tetrahedra embodying and unifying all prime geometries which was

published in January, 1995. Richard Hawkins read the article and and sent an email to Gerald de Jong about it. Gerald
de Jong constructed a computer model of the five interpenetrated tetrahedra to discover that it did all the things I said it

did with extraordinary elegance. ...".

 
The natural fractal structure of octonions has been studied by 

Onar Aam and by Girish Joshi.   
 

http://www.teleport.com/~pdx4d/synhome.html
http://www.adm.kyoto-u.ac.jp/jinkan/indiv/13miyazaki_k.html
http://www.newciv.org/Synergetic_Geometry/
http://www.beautifulcode.nl/timestar/TimeStar.html
http://www.eskimo.com/~carjula/timestar.htm/Timestar.htm
http://www.hsr.no/~onar/
http://www.hsr.no/~onar/
http://www.ph.unimelb.edu.au/
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AT LEVELS ABOVE THE PLANCK ENERGY, 
a useful archetype may be the n-dimensional simplex, 

the high-dimensional version of the 1, 2, and 3 dimensional 
line, triangle, and tetrahedron as well as 

the 4 dimensional pentahedron.  
 

WITH RESPECT TO INFORMATION ON ALL LEVELS, 
a useful archetype may be the 24-dimensional Leech lattice, 

currently being studied by Geoffrey Dixon, 
that is related to the extended Golay code G24 

and the Monster finite simple group, a group of order   
2^46 3^20 5^9 7^6 11^2 13^3  17 19 23 29 31 41 47 59 71, 

or about 8 x 10^53.  
The Monster is naturally represented on a space of 196,884 dimensions, 

which can be broken down into 196,560 + 300 + 24.  
Since 

300 = 25x24/2 is the symmetric square of 24, 
and since 

the Leech lattice discrete nearest-neighbor sphere has 196,560 points, 
and since 

IF the 196,560 points form a group, 
just as the 240 of an E8 lattice form unit octonions 
and as the 24 of a D4 lattice form unit quaternions 

then it should be possible to form the 196,560 dimensional space 
of the group algebra of the Leech lattice nearest-neighbor group, 
and then add the 300-dim space of symmetric squared Leech lattice, 

and then add the 24-dim space of the Leech lattice itself, 
to get the 196,884-dim representation space of the Monster.  
By going down to the underlying 24-dim Leech lattice space, 

it should be possible to represent the Monster 
on the 24-dim space of the Leech lattice.  

Not having a 24-dim or 196,560-dim or 196,884-dim picture, 
here is a Penrose tiling 

that is a low-dimensional slice thereof:  

Quantum Information Theory is not the same 
as classical information theory.  

For example, 
Calderbank, Rains, Shor, and Sloane 
have shown that whereas many useful 

classical-error-correcting codes are binary over the field GF(2), 
quantum-error-correcting codes are quaternary over the field GF(4).  

As Dixon has noted, GF(4) is related to quaternions 
as GF(2) is to complex numbers and GF(8) is to octonions. 

 
 

 

 
 

UNIVERSAL TRANSFORMATIONS are interpreted 

http://freeabel.geom.umn.edu/apps/quasitiler/about.html
http://xxx.lanl.gov/abs/quant-ph/9608006
http://xxx.lanl.gov/abs/hep-th/9302113
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by IFA 

and 
by the I CHING. 

The 4x4x4 = 64   genetic code, 
the 2x2x2x2x2x2 = 64   I Ching, and 

the 8x8 = 64   D4-D5-E6-E7 physics model 
are all just different representations 
of the same fundamental structure.  

 
This fundamental structure is not only shared by 

Golay codes and Leech lattice 
but also by Penrose tilings and musical sequences. 

 
 

 
 

 

What are some promising Technologies?
| Muons | Black Holes | Cold Fusion | AntiMatter |

| Gravity | Vacuum | BEC | Sonoluminescence | Water Structure |

| Atomic Clusters | Cells and Chips | Qi Field | DNA and Genetic Code |

| Quantum Computing and Superluminal Information | Communication |

| NanoMachines and the Second Law | DARPA |
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Tony's Home

SURREAL NUMBERS and MANY-WORLDS:

 

Kent Palmer's interest in the Surreal Numbers 
got me to thinking about them. 
 
Robert Matthews, science correspondent of The Sunday Telegraph, 
described Surreal Numbers in New Scientist (147 (2 Sep 1995) 36) 
as presented by Martin Kruskal of Rutgers at Cambridge in 1995:  
 
Surreal Numbers, invented by John Conway, 
include all the natural counting numbers, 
together with negative numbers, fractions, and irrational numbers, 
and numbers bigger than infinity and smaller than the smallest fraction. 
 
It was this huge scope of Conway's invention, 
that prompted Knuth to christen them "surreal" numbers, 
from the French "sur" meaning "above" the reals.
Despite their astonishingly broad membership, surreal 
numbers are simply sequences of that most fundamental of 
notions, a binary choice: yes/no, off/on.
 
Surreals also seem able to help theorists tackle the perennial 
headache of divergent series and integrals. When attacking 
questions about, say, the fundamental forces of the Universe, 
theorists usually start from a simple situation and then add 
complexity as a "perturbation". The result is an infinite series of 
terms made up of the simple case followed by an endless stream 
of subsequent terms that bring in progressive levels of 
complexity. What theorists would dearly like is for just the first 
few terms to really matter, so that all the others could be 
discarded as insignificant. All too often, however, the series is 
divergent, with the extra terms actually being far more important 
that the first few.
According to Kruskal, these problems could disappear if 
theorists use infinitesimals, numbers smaller than any imaginable 
positive real numbers. A series that involves such numbers can 
be prevented from diverging essentially because infinitesimals 
are so small that they "mop up" any tendency a series might 
have to zoom off to infinity. "The surreals give us a way of 
working with infinitesimals, and thus perhaps of working with 
divergent series," says Kruskal. Divergent integrals, another 
common bugbear in theoretical physics, may also bow to the 
surreal approach.
 
Although they permit most usual mathematical 
operations like addition, raising to powers and taking logs, it's 
proving hard to integrate with surreals - crudely, to add up 
infinite amounts of infinitely small quantities and get sensible 

http://server.snni.com/~palmer/thinknet.html
http://www.newscientist.com/
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results. Without integration, surreals lose much of their interest 
in physics, which relies heavily on this mathematical operation.
Ironically, the trouble stems from the sheer size of the surreal 
kingdom. Conventional integration takes place over the familiar 
pastures of real numbers, which contain no nasty surprises. But 
the far greater scope of the surreals also spans enormous 
numbers of "holes", which riddle the realm of the surreals. One, 
for example, pops up at the frontier between the finite and infinite 
numbers, while another divides the finite from the infinitesimally 
small numbers. Unless mathematicians can find some way of 
leaping across these gaps, integration is always going to be a 
problem for surreal numbers.
 
Surreal Numbers are just sequences of binary choices, and 
constructing them is something of a game. It begins with the 
simplest surreal number, an empty sequence made up of nothing 
at all: this is written as 0, and is the starting place of what 
mathematician Martin Kruskal calls the Binary Number Tree.
 
To the upper right of 0, one then puts a single 
upward-pointing arrow. This represents the simplest surreal 
number greater than 0. The rules of surreal arithmetic then show 
that, naturally enough, this single up arrow is the surreal 
representation of the ordinary number 1. To the lower right of 0, 
one has a downward-pointing arrow, representing the simplest 
negative surreal, equal to -1.
 
From then on, this "branching" process continues, giving 
the "binary tree" its name. To the upper right of the single 
upward pointing arrow, a surreal consisting of two 
upward-pointing arrows is drawn: this represents the number 2. 
 
To the lower right, however, a surreal made up of one up and one 
down arrow appears. What is this? 
 
Finding out becomes the first exercise in decoding 
the arrow notation.  The basic rule is that each successive arrow 
in a surreal number says a little bit more about it. 
For example, if it starts with an upward-pointing arrow, 
that means that the surreal is positive; 
an initial downward-pointing arrow means that it's negative. 
After that, the arrows alter the description of the 
overall surreal number in the "simplest" way possible, with 
upward meaning greater and downward meaning less.
 
Thus two up arrows define the simplest positive surreal 
greater than 1, and is thus equivalent to the ordinary number 2. 
Similarly, two down arrows represent the simplest negative 
surreal less than -1, in other words -2. 
 
Clearly, all surreals made up of a finite number of entirely 
upward-pointing arrows represent the positive integers, 
while those made up of a finite number of only down-arrow 
strings are the negative integers.
 
So what does up-down mean? 
The leading upward arrow means the surreal is positive, 
and the downward arrow that follows means 
that it's the simplest surreal that is positive but less than 1. 
Given that we've already got zero, the most natural choice is exactly 
half way between 1 and zero, that is 1/2, 
and this in fact follows from the rules of surreal arithmetic. 
Similarly, down-up is equivalent to -1/2. 
 
It turns out that, in fact, 
all the rational numbers have an arrow representation of this kind.
The irrationals such as the square root of 2, 
the transcendentals such as pi and 
even infinite numbers are brought into the fold 
through arrow sequences that go on forever. 
 
For example up-up-up-..., which is written as up^hat, 
represents the infinitely large number w, 
while up-down^hat represents the infinitesimally small number iota. 
All these latter arrow sequences lie along a vertical line 
connecting w to -w and mark a kind of frontier. 
 
The "familiar" reals all lie somewhere on or 
to the left of this demarcation line. 
But the realm of the surreals does not end there. 
To the right of the line are surreals vastly larger than infinity.
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Another way to represent infinitesimals as an extension 
of the real numbers is by Robinson's Nonstandard Analysis. 
Robinson's Nonstandard numbers are a subfield of the Surreals. 
 
Kruskal is quoted (by James Lawry on usenet sci.math.research) 
as saying in his Cambridge lectures that it was unknown 
whether any of the infinite Surreal integers are prime, 
but that 
it is known that there exist prime infinite Nonstandard integers.

Surreal Numbers can be a basis for

the Feynman Checkerboard representation of

the Many-Worlds of Sum-Over-Histories

Quantum Field Theory.

 
To begin, choose a lattice spacetime of a Feynman Checkerboard, 
and call it the lattice spacetime of "our" universe in the ManyWorlds. 
 
For simplicity, look at one of the space-time dimensions.
 
Represent its vertices by the red dots - 
the integers of the Surreal Numbers. 
 
Then consider the "set" of all "other" lattice spacetimes 
of the other universes in the ManyWorlds. 
 
Let the blue dots represent 
one of the "nearest neighbor" lattice spacetimes, 
and 
let the green dots represent 
the other "nearest neighbor" lattice spacetime.  
 
Then go one step further, and 
let the purple and gold dots represent 
the two "next nearest neighbor" lattice spacetimes 
that are "accessible through" the blue spacetime, 
and also (not shown on figure) go to 
the two "next nearest neighbor" lattice spacetimes 
that are "accessible through" the green spacetime.   
 
Continuing to fill out the Surreal Number Binary Tree, 
you have a representation of all the universes of the ManyWorlds 
by the "set" of all Surreal Rationals with finite expansions. 
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As Onar Aam has noted, 
the Surreals have natural mirrorhouse structure.  
 
The two "nearest neighbors" of the origin 
in this 1-dimensional Surreal "spacetime", Sur^1, 
correspond to the set {+1, -1} 
(represented in the diagram by {blue, green}) 
which are reflected into each other through 
the origin (represented by red). 
The reflection group is the Weyl group of the 
rank-1 Lie group Spin(3) = SU(2) = Sp(1) = S3. 
 
If we look at k-dimensional Surreal spacetimes Sur^k, 
we see that the "nearest neighbors" of the origin 
correspond to the root vectors of the Weyl reflection groups 
for the largest rank-k Lie group that contains 
as a subgroup the rank-k Lie group Spin(2k). 
Here I am using the term "nearest neighbors" to 
include both nearest and next-nearest neighbors 
in the case of Weyl groups whose root vectors are 
not all of the same length, as, for example, G2, F4, 
and Spin(2k+1) for k greater than 1. 
For instance: 
 
The origin of Sur^2 has 4+8 = 12 "nearest neighbors", 
corresponding to (12+2)-dim G2 containing (4+2)-dim Spin(4). 
The "nearest neighbors" are in a Star-of-David pattern, 
with 30-degree angle between adjacent root vectors.  
Since 2x30 = 60, 3x30 = 90, and 4x30 =120, 
the G2 lattice of all "neighbors" combines both 
the square Gaussian lattice and the triangular Eisenstein lattice. 
Sur^2 has complex structure. 
 
The origin of Sur^4 has 24+24 = 48 "nearest neighbors", 
corresponding to (48+4)-dim F4 containing (24+4)-dim Spin(8). 
The "nearest neighbors" are in a double 24-cell pattern, 
and all "neighbors" form a double D4 lattice. 
Sur^4 has quaternionic structure. 
 
The origin of Sur^8 has 112+128 = 240 "nearest neighbors", 
corresponding to (240+8)-dim E8 containing (112+8)-dim Spin(16).  
The "nearest neighbors" are in a Witting polytope pattern, 
and all "neighbors" form an E8 lattice. 
If the other 6 of the 7 E8 lattices are included, 
then there are 480 "nearest neighbors". 
Sur^8 has octonionic structure, 
and can therefore represent the D4-D5-E6 physics model. 
 

http://www.stud.his.no/~onar/
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The "neighbors" of the origin of Sur^16 
form a /\16 Barnes-Wall lattice. 
 
The "neighbors" of the origin of Sur^24 
form a /\24 Leech lattice.  
 
 

What about the infinite and infinitesimal Surreals?

 
The line of "first-order" infinite, transcendental, 
irrational, infinitely-expanded, and infinitesimal Surreals 
represents the "set" of "ALL ManyWorld universes" 
"near" our universe in the sense that they are 
within a finite number of steps of "our universe". 
 
 

 
The "higher-order" infinite-infinitesimal Surreals, 
shown in the image at the top of this page, 
represent more and more "distant" sets of ManyWorlds universes. 
 

Note that the Surreal Rationals with finite expansions are more 
nearly in 1-1 correspondence with the universes of the ManyWorlds 
than with the rational numbers, 
and 
that the holes of the Surreals are not problematic 
in representing the universes of the ManyWorlds, 
as they are when they are taken to represent mere numbers.
 

Note also that the infinitesimal structure of the Surreals 
means that they may be able to represent TOPOLOGICALLY 
the exotic structure of R^4 and other exotic manifolds, 
especially the possibly exotic structure of S1 x S3. 
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The Surreal Number binary decision tree 
is similar to 
the binary decision tree that produces Markov Processes 
and 
the binary decision tree that produces Bernoulli Numbers: 
 
 

Tony's Home

......



Split Octonions

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/so43.html[4/16/18, 1:43:30 AM]

Tony Smith's Home Page

 

Split Octonions,

Split Clifford Algebras,

Witt Index, Symplectic Spaces,
and

Spin(4,3), Cl(4,3):
 

 
 
The split octonions O" have signature (----++++) 
 
of a symmetric quadratic form 
- X0^2 - X1^2 - X2^2 - X3^2 + Y0^2 + Y1^2 + Y2^2 + Y3^2 
 
instead of (++++++++) 
 
of a symmetric quadratic form 
+ X0^2 + X1^2 + X2^2 + X3^2 + Y0^2 + Y1^2 + Y2^2 + Y3^2 =
=  + X0^2 + X1^2 + X2^2 + X3^2 + X4^2 + X5^2 + X6^2 + X7^2 
 
as the octonions O.  
 
To build the split octonions and the octonions, 
use the Cayley-Dickson process: 
Start with an algebra A, with conjugation * .   
 
Define A+ to be the vector space A + A 
with a new product defined by 
(x,y)(z,w) = ( x z - w* y  ,  w x  +  y z* )  
 
and 
 
define A- to be the vector space A + A
with a new product defined by 
(x,y)(z,w) = ( x z + w* y  ,  w x  +  y z* )  
 
 
Let R denote the real numbers, 
C denote the complex numbers, 
H denote quaternions, 
and O denote octonions.  
 
Then:  
 
C = R+ 
H = C+ 
O = H+
 
and 
 
R-  is something different, the Lorentz numbers L 
 
C-  is not really new and different, 
    but is the 2x2 matrix algebra over R, 
    which can be denoted M2(R) 
    This is because a complex number a + bi 
    can be represented as a 2x2 real matrix 
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             a     -b  
             b      a  
 
    with complex conjugation 
    defined by the matrix operation 
 
             1      0  
             0     -1  
 
 
H-  is something different, the split octonions O" .
 
 
Notice that 
because L, M2(R), and O" have non-trivial "lightcones", 
they are NOT division algebras, 
although they ARE normed algebras.  
 
The only division algebras over the reals are 
R, C, H, O 
and 
the only normed algebras over the reals are 
R, C, L, H, M2(R), O, and O".  
 
That means that all normed algebras over the reals 
are subalgebras of either the octonions O 
or the split octonions O".   
 
 
Now, look at 
the 7-dimensional imaginary spaces Im(O) and Im(O") 
 
Neither O nor O" are associative, 
but you can find 3 of the 7 imaginaries that, 
with the real axis, make an associative subalgebra, 
either quaternions H, in the case of O,  
or M2(R), in the case of O".  
 
Call such a set of 3 an Associative Triple.  
Call the other 4 imaginaries a Coassociative Square. 
 
FOR O THE SIGNATURE OF THE ASSOCIATIVE TRIPLE 
      IS DIFFERENT FROM THE COASSOCIATIVE SQUARE; 
FOR O" THE SIGNATURE OF THE ASSOCIATIVE TRIPLE 
       IS THE SAME AS THE COASSOCIATIVE SQUARE.   
 

The quadratic form of the Split Octonions 
is the Symmetric Quadratic Form 
 
- X0^2 - X1^2 - X2^2 - X3^2 + Y0^2 + Y1^2 + Y2^2 + Y3^2 
 
of the real Clifford Algebra Cl(4,4).  
 
If p = q, the real Clifford Algebra Clf(p,q) is called 
a Split Clifford Algebra. 
 
If the vector space has a mixed signature, 
in which neither p nor q is zero, 
the minimum of p and q is the Witt Index.  
 
Let, for example, p be less than q and q = p + k.  
 
Then the vector space R^(p,q) = R^(p,p+k) 
of the real Clifford Algebra Cl(p,p+k) 
can be decomposed into two parts: 
 
a positive definite part  R^k 
 
and 
 
a split part R^(p,p).  
 
In turn, the split part R^(p,p) can be decomposed 
into two null subspaces N^p and N'^p 
each of dimension p.  
 
The resulting decomposition of R^(p,p+k) 
into the direct sum       N^p + N'^p + R^k 
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is called 
a Witt Decomposition.  
 
Why are the spaces N^p and N'^p called null subspaces? 
 
You can choose a basis { X1, ... , Xp } for N^p 
and 
a basis { Y1, ... , Yp } be for N'^p 
such that 
the plane spanned by { Xi, Yi } 
is a Hyperbolic plane for all i from 1 to p.  
 
Therefore, the Witt Decomposition decomposes 
the vector space R^(p,q) = R^(p,p+k)
into 
p copies of the Hyperbolic plane 
plus 
a k-dimensional definite space 
(in the example, positive definite). 
 
The number of copies of the Hyperbolic plane 
is the Witt Index.  
 
Some examples of the Witt Index in physics are: 
 
For Example, begin with R^2 of 
U(1) = Spin(2) of Cl(0,2) with quadratic form 
+ Y1^2 + Y2^2 
then 
add one Hyperbolic Plane to get the quadratic form 
- X0^2 + Y0^2 + Y1^2 + Y2^2 
of Spin(1,3) of Cl(1,3) of Witt Index 1 
of the Lorentz group of Minkowski space, 
and then 
add a second Hyperbolic Plane (and renumber the basis) 
to get the quadratic form 
- X0^2 - X1^2 + Y0^2 + Y1^2 + Y2^2 + Y^3^2  
of Spin(2,4) of Cl(2,4) of Witt Index 2 
of the Conformal Group and Conformal Space.  
 
 
For Another Example, begin with R^24 
(the 24-dimensional Euclidean space of the Leech lattice)
of Spin(24) of Cl(0,24) with quadratic form 
+ Y1^2 + ... + Y24^2 
then 
add one Hyperbolic Plane to get the quadratic form 
- X0^2 + Y0^2 + Y1^2 + ... + Y24^2 
of Spin(1,25) of Cl(1,25) of Witt Index 1 
of the 26-dimensional space of the Lorentz Leech lattice 
that can be used to construct a representation space 
for the largest finite simple group, the Monster group.  
The 26-dimensional space is 
also used in superstring theory.   
 
 
 

To construct Symplectic Space
 
begin with the Split real Clifford Algebra Cl(p,p) based on 
a Symmetric Inner Product IPsym(X,Y) = IPsym(Y,X) = 
 
- X1 Y1 - ... - Xp Yp  + X(p+1) Y(p+1)  + ... + X(2p) Y(2p) 
 
which gives the Cl(p,p) quadratic form QF(X,X) = 
 
- X1^2 - ... - Xp^2  + X(p+1)^2  + ... + X(2p)^2
 
 
then consider the
 
Skew-Symmetric Inner Product IPskew(X,Y) = - IPskew(Y,X) =  
 
X1 Y2 - X2 Y1 + ... + X(2p-1) Y(2p) - X(2p) Y(2p-1)
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Notice that 
the space spanned by the p odd-numbered basis elements 
{ X1, X3, ... , X(2p-1) } 
is a p-dimensional null space 
because IPskew(X,Y) restricted to that space is zero, 
and 
the space spanned by the p even-numbered basis elements 
{ X2, X4, ... , X(2p) } 
is an orthogonal p-dimensional null space 
because IPskew(X,Y) restricted to that space is zero. 
 
The p pairs of basis elements 
{ X1, X2 } , ... , { X(2p-1), X(2p) } 
each form a 2-real-dimensional Symplectic Plane 
somewhat analogous to 
a 2-real-dimensional Hyperbolic Plane 
in a Witt Decomposition of the vector space of 
a Split Clifford Algebra Cl(p,p). 
 
Any Symplectic Space is just the product of 
a number of Symplectic Planes. 
Therefore, 
any Symplectic Space has even dimension.  

How do you represent Symplectic Spaces?

One way is to notice that each Symplectic Plane 
has a Skew-Symmetric Inner Product 
 
IPskew(X,Y) = - IPskew(Y,X) =  X1 Y2 - X2 Y1 
 
that produces a skew Quadratic Form 
 
QFskew(X,X) =  X1 X2 - X2 X1 
 
that is the commutator of the basis elements { X1, X2 } 
 
Therefore, if you want 
a non-trivial represention of the Symplectic Plane 
in terms of a real Division Algebra 
and you also want to have an associative representation 
so that you can make a matrix representation of any order, 
then 
you cannot use the commutative Division Algebras 
(the Real numbers R or the Complex Numbers C) 
and 
you cannot use the non-associative Octonions O, 
so 
you must represent the Symplectic Plane 
in terms of the associative non-commutative Quaternions Q. 
 
Since the Quaternions Q are 4-real-dimensional, 
they are not a 1-1 representation of 
a 2-real-dimensional Symplectic Plane, 
so that 
the Quaternions represent a pair of Symplectic Planes, 
and 
the fundamental Quaternionic Symplectic Space 
is 4-real-dimensional.  
 
The Quaternionic representation of the Skew Inner Product 
is the n-quaternionic dimensional (4n-real-dimensional) 
Quaternionic Skew-Hermitian IPskewH(X,Y) = 
 
X1* j Y1 + ... + Xn* j Yn 
 
where * denotes quaternionic conjugation 
and j is the element j of the quaternionic basis {1,i,j,k} 
that defines the standard isomorphism   Q = C + Cj = C^2  
relating the Quaternions Q to 2-complex-dimensional C^2.  
 
Generalized rotations in the n-quaternionic-dimensional 
space produce the Cn series of Sp(n) Lie groups, which have 
the fibration Sp(n+1) / Sp(n)xS3 = QPn, Quaternionic Projective n-space. 
Note that the 3-sphere S3 = Sp(1) = SU(2) = Spin(3).  
 
 
Another way to represent Symplectic Spaces is 
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to work directly with the real Symplectic Planes, 
starting with the Skew-Symmetric Inner Product, usually  
with the basis reordered from the ordering used above, 
so that IPskew(X,Y) = - IPskew(Y,X) =  
 
X1 Y(p+1) - X2(p+1) Y1 + ... + Xp Y(2p) - X(2p) Yp
 
which can be written in terms of 
the basis { X1, ... , Xp; X(p+1), ... , X(2p) } 
and the /\ product of exterior algebra as 
 
X1 /\ Y(p+1) + ... + Xp /\ Y(2p) 
 
Since the p-dimensional exterior algebra has 2^p elements, 
with graded structure  
 
0  1    2               k               p-2    p-1  p  
1  p  p(p-1)/2 ... p!/(k!(p-k)!) ... p(p-1)/2   p   1  
 
such that the top line is the grade 
and the bottom line is 
the dimensionality of the space of elements of that grade, 
 
and since, 
if we relable the basis { X1, ... , Xp; X(p+1), ... , X(2p) } 
as { U1, ... , Up; V1, ... , Vp }   
each set { U1, ... , Up } and { V1, ... , Vp } 
spans a p-dimensional null space of the Symplectic Space.  
 
Every p-dimensional null space of the Symplectic Space 
is a null space of maximal dimension. 
It is transverse to at least one of the 2^p null spaces.  

Two subspaces of a vector space are defined to be transverse iff their sum is the whole vector space.

Two p-dimensional spaces of R^2p are transverse iff their intersection is zero.

For example, the null spaces spanned by 
{ U1, ... , Up } and { V1, ... , Vp } 
are transverse to each other.  
 
Unlike p-dimensional Euclidean space, 
in which any k-dimensional space can be rotated 
into any other k-dimensional space, 
although 
any nonzero vector in Symplectic Space can 
be symplectically rotated into any other nonzero vector, 
it is NOT true 
that 
any nonzero Symplectic Plane can be symplectically 
rotated into any other nonzero Symplectic Plane.
 
This approach seems more abstract to me 
than the Quaternion approach, 
but this abstract approach is very useful 
in constructing such things as 
Poisson brackets of Hamiltonians 
based on phase spaces, 
or cotangent bundles to configuration manifolds. 
 
Since Symplectic Spaces are always of even dimension 2p, 
similar physics applications in odd dimensions (2p-1) 
can be constructed as contact structures, 
based on the set of contact elements, 
or (p-1)-dimensional subspaces of 
the p-dimensional tangent spaces 
of the p-dimensional configuration manifold. 
The space of contact elements has dimensionality 
p + -1 = 2p - 1 
because p coordinates are needed to specify 
the point of contact 
and p-1 coordinates to specify which subspace.  
 
 
Such physics application are described in 
Mathematical Methods of Classical Mechanics, 2nd. ed., 
by V. I. Arnold, Springer-Verlag 1989; 
and 
Classical Mathematical Physics, 
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Dynamical Systems and Field Theories, 3rd. ed., 
by Walter Thirring and translated by Evans M. Harrell II, 
Springer 1997.  
 
 
 
 
 
 

 
The Lie group of rotations 
of 7-dimensional real Euclidean space is SO(7), 
while the rotation group in 7-dimensional real space 
with signature (---++++) is SO(4,3).  
 
SO(4,3) is to SO(7) 
as 
the split octonions O" are to the octonions O, 
 
Now look at the automorphism groups of O and of O".  
 
The automorphism group of the octonions O 
is the 14-dimensional exceptional Lie group G2 
 
G2 is a subgroup of SO(Im(O)) = SO(7)
 
and 
 
the (also 14-dimensional) automorphism group 
of the split octonions O" can be denoted by G"2.  
 
G"2 is a subgroup of SO(Im(O")) = SO(4,3)
 
 
In particular, 
G2 and G"2 are the subgroups of SO(7) and SO(4,3) 
that preserve Associative Triples.   
 

 
 
You can also look at SO(3,4) from the point of view 
of the Clifford algebra Cl(4,3) of 
the real 7 dimensional vector space of signature 4,3.  
It gives the covering group Spin(4,3) of SO(4,3).  
 
Signature can make a difference with respect 
to Clifford algebras.  As matrix algebras:  
 
Cl(0,8) = Cl(8,0) = Cl(4,4) = M16(R), 
             the 16x16 real matrices, 
 
but 
 
Cl(7,0) = M8(C), 
          the 8x8 complex matrices, 
Cl(0,7) = M8(R) + M8(R), 
          the sum of two sets of 8x8 real matrices
and 
Cl(3,4) = M8(C), 
          the 8x8 complex matrices, 
Cl(4,3) = M8(R) + M8(R), 
          the sum of two sets of 8x8 real matrices.
 
 
However, (see page 146 of 
the book Clifford Algebras and the Classical Groups, 
by Ian Porteous, Cambridge 1995), when you go from 
the Clifford algebra Cl(p,q) 
to 
the Spin group Spin(p,q)  
that is defined by that Clifford algebra, 
you find that 
Spin(p,q) = Spin(q,p) ,  
so that  Spin(3,4) = Spin(4,3) 
and it makes sense 
to talk about Spin(7) = Spin(7,0) = Spin(0,7) 
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Be careful to realize that, 
although Cl(0,7) = Cl(4,3) as matrix algebras, 
the difference in their underlying vector space signatures 
means that Spin(7) is not the same as Spin(3,4).  
 
 
Now look at 7-spheres.  
 
For octonions O, define 
S7 = { x in O :  |x| = 1 } 
 
For split octonions O", define 
S7+ = { x in O" :  |x| = +1 } 
S7- = { x in O" :  |x| = -1 } 
and 
S7+-  as the union of S7+ and S7-
 
 
Just as there is a fibration      
     Spin(7) / G2 =  S7 
there is a fibration           
     Spin(4,3) / G"2  =  S7+ 
 
 
Just as there is a fibration      
     Spin(8) / Spin(7) =  S7 
there is a fibration           
     Spin(4,4) / Spin(4,3)  =  S7+- 
 
 
Just as there is a fibration      
     Spin(9) / Spin(7) =  S15 
there is a fibration           
     Spin(4,5) / Spin(4,3)  =  M15 
 
where 
M15 = { x in R(8,8) :  |x| = -1 or |x| = -1 } 
where R8,8 is real 16-dim space 
with signature (8,8). 
 
 

 
References:  
 
Spinors and Calibrations, by F. Reese Harvey, Academic Press 1990;   
e-mail conversations with Onar Aam;  
Clifford Algebras and the Classical Groups, 
by Ian Porteous, Cambridge 1995; 
e-mail conversation with Scott Chang; 
Representation of Compact Lie Groups, 
by Theodor Broecker and Tammo tom Dieck, Springer-Verlag 1985; 
Mathematical Methods of Classical Mechanics, 2nd. ed., 
by V. I. Arnold, Springer-Verlag 1989; 
Classical Mathematical Physics, 
Dynamical Systems and Field Theories, 3rd. ed., 
by Walter Thirring and translated by Evans M. Harrell II, 
Springer 1997.  
 
  
 
Notation here is not quite conventional, 
because of ASCII limitations.  
 
I use the signature convention of Porteous, 
rather than that of Harvey.  
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Pure Spinors to Associative Triples to Zero-Divisors

Frank Dodd (Tony) Smith, Jr. - 2012

Abstract: 

Both Clifford Algebras and Cayley-Dickson Algebras can be used 
to construct Physics Models. 
Clifford and Cayley-Dickson Algebras have in common 
Real Numbers, Complex Numbers, and Quaternions, 
but in higher dimensions Clifford and Cayley-Dickson diverge. 
This paper is an attempt to explore the relationship between 
higher-dimensional Clifford and Cayley-Dickson Algebras 
by comparing Projective Pure Spinors of Clifford Algebras  
with Zero-Divisor structures of Cayley-Dickson Algebras. 

1
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Robert de Marrais and Guillermo Moreno, 
pioneers in studying Zero-Divisors, unfortunately have passed (2011 and 2006). 

 Pure Spinors to Associative Triples ..... page 2
 Associative Triples to Loops ............... page 3
 Loops to Zero-Divisors ....................... page 6
 New Phenomena at C32 = T32 ........... page 9
 Zero-Divisor Annihilator Geometry .... page 17

Pure Spinors to Associative Triples

Pure spinors are those spinors that can be represented by 
simple exterior wedge products of vectors. For Cl(2n) they can 
be described in terms of bivectors Spin(2n) and Spin(n) 
based on the twistor space Spin(2n)/U(n) = Spin(n) x Spin(n). 
Since (1/2)((1/2)(2n)(2n-1)-n^2) = (1/2)(2n^2-n-n^2) =
= (1/2)(n(n-1)) Penrose and Rindler (Spinors and Spacetime v.2) 
describe Cl(2n) projective pure half-spinors as Spin(n) 
so that the Cl(2n) full space of pure half-spinors 
has dimension dim(Spin(n)) + 1. 

dim         Half-Spinors     Projective         Associative
                                 Pure Half-Spinors     Triples
Cl(n) = 2^n   2^(2^(n-1)-1)     (1/2)2^(n-1)(2^(n-1)-1)    SUM(PPHSp)
bivector =                           Spin(n-1)          (2^N-1)(2^N-2)/3!
= Spin(n) 

2^1 = 2        2^0 = 1               Spin(0)       0              0
2^2 = 4        2^1 = 2               Spin(2)       1              1
2^3 = 8        2^3 = 8               Spin(4)       6              7
2^4 = 16       2^7 = 128             Spin(8)      28             35
2^5 = 32       2^15 = 32,768         Spin(16)    120            155
2^6 = 64       2^31 = 2,147,483,648  Spin(32)    496            651
2^7 = 128      2^63 = 9.2 x 10^18    Spin(64)  2,016          2,667
2^8 = 256      2^127 = 1.7 x 10^38   Spin(128) 8,128         10,795

The number of Cl(n) Associative Triples
is 

the Sum for all k < n 
of the number of Cl(k) Projective Pure Half-Spinors
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Associative Triples to Loops

Raul Cawagas in Discussiones Mathematicae General Algebra and 
Applications 24 (2004) 251-265 and in arxiv 0907.2047 said: 
“... The ... sedenion ...  multiplication rule can ... be 
expressed ... by means of 35 associative triples (or cycles). 
These are listed below in two sets: 
octonion triplets [7] and sedenion triplets [28].

OCTONION TRIPLETS:
(1,2,3), (1,4,5), (1,7,6), (2,4,6), (2,5,7), (3,4,7), (3,6,5)

SEDENION TRIPLETS:
(1,8,9), (1,11,10), (1,13,12), (1,14,15)
(2,8,10), (2,9,11), (2,14,12), (2,15,13)
(3,8,11), (3,10,9), (3,15,12), (3,13,14)
(4,8,12), (4,9,13), (4,10,14), (4,11,15)
(5,8,13), (5,12,9), (5,10,15), (5,14,11)
(6,8,14), (6,15,9), (6,12,10), (6,11,13)
(7,8,15), (7,9,14), (7,13,10), (7,12,11)

...
the set E16 = {ei | i = 0, 1, ... , 15} 
of 16 sedenion base elements generates a set 
SL = { +/- ei | i = 0, 1, ... , 15} of order 32; 
where e0 is the identity element, 
that forms a non-commutative loop under sedenion multiplication 
...indices i=0,1,...,7 correspond to the octonion base elements  
... i=8,...,15 correspond to the pure sedenion base elements.
This loop SL, 
which we shall call the Cayley-Dickson sedenion loop,
is embedded ... in the sedenion space and its subloops determine
the basic subalgebras of S ... 
SL has ... 66 ... non-trivial and normal ... subloops 
... 
There are 15 ... maximal subloops ... of order 16 ... 
	
 8 ... NAFILs [non-associative finite invertible loops]...  
	
 isomorphic to the octonion loop OL ... 
	
 7 NAFILs ... isomorphic to ... the quasi-octonion loop O~L 
... 
There are 35 subloops of order 8 ... isomorphic to the 
quaternion group Q of order 8 
... 
There are 15 subloops of order 4 ... isomorphic to the cyclic 
group C4 of order 4
...
There is only 1 subloop of order 2 ... isomorphic to the cyclic 
group C2 of order 2 and is the center of SL
...
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... 
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The trigintaduonion algebra T of dimension D = 32 ... 
contains an embedded NAFIL loop TL of order 64....
The maximal subloops of TL are the 31 subloops of order 32 
(called sedenion-type loops) ... One of these is the "standard" 
sedenion loop SL generated by the basis of the sedenion algebra 
S. In addition to SL three more of these 31 sedenion-type loops 
of order 32 have been identified as distinct (non-isomorphic). 
In terms of the basis elements of T, we have:
	
 SL(#2) =  {0,1,2,3, 4, 5, 6, 7, 8, 9,10,11,12,13,14,15}
	
 (std sedenion loop)
	
 SaL(#7) =  {0,1,2,3, 8, 9,10,11,20,21,22,23,28,29,30,31}
	
 (a-sedenion loop)
	
 SbL(#10) = {0,1,2,3,12,13,14,15,20,21,22,23,24,25,26,27}
	
 (b-sedenion loop)
	
 ScL(#4) =  {0,1,2,3, 4, 5, 6, 7,24,25,26,27,28,29,30,31}
	
 (c-sedenion loop)
	
 ... these four distinct subloops represent exactly four 
	
 isomorphy classes:
	
 SL(#2) ...  16 subloops
	
 SaL(#7) ...  7 subloops
	
 SbL(#10) ... 7 subloops
	
 ScL(#4) ...  1 subloop...
TL has 155 subloops of order 16. These are octonion-type NAFIL 
loops that form exactly two isomorphy classes:
	
 C{OL} of octonion loops ... +/-{0;1;2;3;4;5;6;7} ... 
	
   = 50 loops 
	
 C{O~L} of quasi-octonion loops ... 
	
     +/{0;1;2;3;12;13;14;15} ... = 105 loops...
all of the 155 subloops of order m = 8 are groups isomorphic to 
the quaternion group Q ...  
the 31 subloops of order m = 4 are groups isomorphic to the 
cyclic group C4...
the lone subloop of order m = 2 is a group isomorphic to the 
cyclic group C2. ... 

...
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[ Loops to Zero-Divisors ]

R. P. C. de Marrais has determined ... exactly 84 pairs of 
... Sedenion ... zero divisors  ... 
The known zero divisors of the sedenion algebra S are 
all confined to copies in S of the quasi-octonion algebra O~ 
... 
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... Each zero divisor in the pair consists of two base elements 
of the form (o +/- s), where o is an octonion base element 
(belonging to an octonion triplet), while s is a pure sedenion
base element.
...
All 16-dimensional subalgebras of the trigintaduonions T 
(like S; S ; S ;and S have zero divisors ...”. 

As to larger algebras, 
Jenya Kirshtein in arxiv 1102.5151 and in 6 Nov 2011 slides for 
a Bob Liebler Algebraic Combinatorics Conference said: 
“... The Cayley-Dickson loop [Cn] is the multiplicative closure 
of basic elements of the corresponding Cayley-Dickson 
algebra. ... Size of Cn is 2^(n+1) ... 
The first few examples of the Cayley-Dickson loops are 
the real group R2(abelian); 
the complex group C4 (abelian); 
the quaternion group H8 (not abelian); 
the octonion loop O16 (Moufang); 
the sedenion loop S32 (not Moufang); 
the ...[ trigintaduonion ]... loop T64
... 
all subloops of Cn of size 16 fall into two isomorphism 
classes ... either O16, the octonion loop, 
or O~16, the quasi-octonion loop ...
the automorphism groups of the first five Cayley-Dickson loops 
are

|Aut (C4)|  =    2,
|Aut (H8)|  =   24 = 6 x 4,
|Aut (O16)| = 1344 = 14 x 12 x 8, [ 14x12=168=PSL(2,7)=SL(3,2) ]
|Aut (S32|| = 2688 = 2 x (14 x 12 x 8),
|Aut (T64)| = 5376 = 2 x 2 x (14 x 12 x 8)

... |Aut(Qn)| = 1344 x 2^(n-3)  ( Aut(Q(n-1)) x Z2 )... 
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Isomorphism Classes of Maximal Subloops
Size      Max           Isomorphism   Representatives
(Qn)    subloops          classes
C4       1 [= PG(0,2)]       1              R2
H8       3 [= PG(1,2)]       1              C4
O16      7 [= PG(2,2)]       1              H8
S32     15 [= PG(3,2)]       2         O16 and ˜O16
T64     31 [= PG(4,2)]       4      S32,˜S132,˜S232,˜S332
Q128    63 [= PG(5,2)]       8
Q256   127 [= PG(6,2)]  at most 16
...[ 
H. S. M. Coxeter in Projective Geometry said: “... the number of 
points in PG(n,q) is ... ( q^(n+1) - 1 ) / (q-1) ...”
Steven H. Cullinane in Solomon’s Cube (2003) said: 
“... Klein’s quartic, like all non-singular quartic curves, 
has 28 bitangents ... Both the 28 bitangents and the 27 lines 
may be represented within the 63-point space PG(5,2) ...”.  
Patrick Du Val in On the Directrices of a Set of Points in a 
Plane (1931) said: “... 
the 27 lines on a cubic surface can be put in 1-1 correspondence 
with the vertices of a [ E6 ]... polytope in ... 6-dim space ...
the 28 bitangents of the general plane quartic ...[have]... 
similar relation ...[to an E7]... polytope in 7-dim ... 
[120] tritangent planes of the canonical curve of genus 4 ... 
[have] similar relation ...[to an E8]... polytope in 8-dim ...”.
Compare these Del Pezzo Surfaces F(N,2): 
N  Lines        Polytope           Dim  Symmetry Group
3    27        Gosset 2_21           6     E6
2  56=28+28    Gosset 3_21           7     E7
1 240=120+12   Gosset 4_21 (Witting) 8     E8

]... 
the automorphism groups of C4, H8 and O16 are as big as they 
possibly can be ... 
On the contrary, the automorphism groups of S32 and T64 are only 
double the size of the preceeding ones ... 
all the subloops of index 2 of .. all Cayley-Dickson 	
 loops ..
[are]... one of three types ... 
	
 	
 C(n-1) ...
	
 	
 D + De ... 
	
 	
 D + (C(n-1)\D)e ...
[where] D [is] a subloop of C(n-1) of index 2 
...

Starting at S32, any subloop of Cn of the third type 
is not a Cayley-Dickson loop 

...”.   
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Since the study of Cayley-Dickson subloops fails 
to be inclusive of all subloops for Cayley-Dickson 
algebras as large as C32 = T32, other techniques must be used. 

What New Phenomena Emerge at C32 = T32 = Pathions? 

Robert de Marrais in math.GM/0011260 and math.RA/0207003 and NKS 
2004 and NKS 2006 and arxiv 0704.0112 and arxiv 0804.3416 said:
“... the automorphism group of 
the ... 2^4-ion ... Sedenions' ZD's has order 14x1x6 = 84 ... 
Let's expand our horizons ... we'll call these
	
 Pathions... 2^5-ions ... for the "32 Paths" of Kabbalah ...
	
 Chingons... 2^6-ions ... for the ... I Ching ... 
	
 Routons...  2^7-ions ... for ... Route 128 ...
	
 Voudons...  2^8-ions ... for the 256 deities of ... Ifa ... 

for 2^n-ions, n > 3, the ZD-pairings formula, up to Voudons, 
gives 6x(2^(n-1)-4) = 24, 72, 168, 360, 744 
...[ However, ZD-pairings are not the only Zero Divisors ]... 
for ... 2^5-ions ... Pathions ... Moreno's ... total count of 
"irreducible" zero-divisors ... should have ... for n > 4 ...
automorphism group ... G2 x (n-3) x S3 = (5-3) x 84 = 168 
[where S3 = symmetric group of order 3x2x1 = 6] ... But ... 
the Pathions have 15x7 = 105 "16-less" [associative] triplets of 
form (O,S,S’) ... which yield 210 ... index-pairs...Assessors... 
in addition ... 42 of the (P,P') pairings are ZD's as well, 
which makes 252 x 2 diagonals in each = 504 "irreducible" ZD's 
specific to the Pathions ... Add in the 84 first showing in the 
Sedenions, and we have 588 in all: 
3 1/2 times the count ...168... Moreno's formula would allow ... 
when ... extended to 2^6-ions, we get not 3x84, 
but 4x84 = 336 ZD-diagonals, the maximal symmetry of ... 
Klein’s ... tessellation by triangles of the hyperbolic plane 
[double cover of PSL(2,7) = SL(,32) related to singularities  
744=3x248 = constant term of the elliptic modular invariant]...
We know that surprises will keep on coming at least up to the 
2^8-ions ... Voudons ... due to the 8-cyclical structure of ...
[Real]... Clifford Algebras ... 
The 8-cycle implies an iterable ... pattern ... 
cranking out of numbers which are 2^Nth roots of 0, 
approaching as a limit-case an ... 
infinitude of roots form[ing] a "loop" of some sort 
...
the total number of trips [associative triples], which ... 
in a given set of 2^N-ions, is just (2^N −1)(2^N −2)/3! ... 
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155 for the 32-D Pathions, where the signature of “scale-free” 
behavior ... implicit “fractality” ... is first revealed. 
... 
to understand what happens in 32-D ...[ N = 5 ]... 

Box-Kite “Explosions” in 32D: 
Two Types, Triptych Triples, 4-Fold Spandrels

...  ...

... we must first explain ZD’s workings in the sedenions ... 
one could pick any Octonion (7 choices) and match it with any of 
the 6 suitable Sedenions with index > 8, 
making for 42 planes or Assessors whose diagonal line-pairs 
would contain all and only ZDs. 
But these lines do not all mutually zero-divide with each other; 
those which do, though, can have their behavior summarized in 7 
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geometrically identical diagrams, the octahedral wireframe 
figures called box-kites ...

 ...

Label the 3 vertices of some triangle among the octahedral 
grid’s 8 with the letters A, B, C, 
and those of the opposite face F, E, D, 
so that these are at opposite ends of lines through the center - 
AF, BE, CD - which we call struts.
Assume each vertex represents a plane whose two units are 
indicated by the same letter, in upper or lower case depending 
on whether the index is greater or less than G - U and L indices 
respectively ... G [being] the Generator of the 2^N-ions ... 
Call the seventh Octonion index not found on a vertex the strut 
constant, henceforth S, and use it to distinguish the 7 box-
kites, each of which contains but 6 of the 42 Sedenion 
Assessors. 
For any chosen S, there will be 3 pairs of Octonions forming 
trips with it, and the indices forming such pairs are placed on 
strut-opposite vertices (i.e., at ends of the same strut ... )
Neither diagonal at one end of a strut ... A+/-a ...
will mutually zero-divide with either at the other ... F+/-f ...
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Either diagonal, however, at any Assessor, will produce zero 
when multiplied by exactly one of the Assessor diagonals at the 
other end of a shared edge.
... 

the Sail, an (algebraically closed) triad of Assessors
representable by a triangle on the box-kite ... there is exactly 
one Sail per box-kite with all three edges marked “[-]”. 
This is the Zigzag [associative triple]
...
all 7 Sedenion box-kites can be envisioned ... by “embroidering” 
just one [as a superposition] ... Such a 7-in-1 representation, 
or brocade, is of great efficacy in high dimensions, where the 
box-kite count grows rapidly with N, and the types (including 
the “hidden” ones) are more numerous 
...
if diagonals at A and B mutually zero-divide, each also does so 
with a diagonal of C ... we say A and B emanate C ...
Emanation Tables or ETs ... for a given G and S will fill a 
square spreadsheet whose edge has length 2^(N-1)-2 ... 
For Sedenions, we get a 6x6 table, 12 of whose cells ... are 
empty ... includ[ing] the label lines ...and ... their ... 
mirror-reversed copies ... increases the edge-size of the ET box 
to 2^(N-1) ... 

... box-kites are “all or nothing” structures: either all edges 
support ZD-currents, or none do. These latter “hidden box-kites”
(HBKs ...) were the sources of the off-diagonal empty
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cells in the 2^(N−1) − 2 cells-per-edge square ETs ... emanation 
tables ... for fixed-S 2^N-ions ...
as N grew indefinitely large for fixed S, such tables’ empty 
space approached a “fractal limit.” 
...
high-N 2^N-ions, beginning with the Pathions, 
have surprising patterns of empty cells ...
an ET’s empty “spreadsheet cells” - emerging in any and all ET’s 
for N >4, and S>8 and not a power of 2 - mapped to pixels in a 
planar fractal. ...
the Zigzag-like HBKs each house their own ZD-free copy of
the Octonions - and hence, the basis for the recursive CDP 
spawning of “parallel universes” of 2^N-ion index sets, 
suggesting a nonlinear kind of “superposition” among indefinite 
numbers of such ...

... increasing N from 5 to 6 to 7 approaches the white-space 
complement of one of the simplest (and least efficient) plane-
filling fractals, the Cesaro double sweep  ...
for any strut constant greater than 8 and not a power of 2, 
one generates indefinitely extensible ... ET’s ... 
in a never-ending ... sequence of nested skyboxes, the empty 
spaces of which approach a fractal ...
while a box-kite’s edges are turned off by augmenting its S with 
a new leftmost bit ... performing a second such augmenting 
results in a box-kite which is once again “turned on.”
We have ... a process of “hide/fill involution”: 
its repeated application produces spandrels from proper box-
kites; 
quartets of higher-N proper box-kites from each HBK in each such 
spandrel; 
quartets of higher-N spandrels from each of these; 
and so on, ad infinitum. 
And, we also have a unique link between any proper 2^N-ion box-
kite and “loading zones” we call cowbird’s nests of 8-D, 
Octonion-copy spaces completely free of ZD’s 
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(one per 2^(N+1)-ion spandrel).
These provide the basis for a sort of “storage space” or memory, 
to be searched and accessed by ZD-navigating protocols. 
...

the Fundamental Theorem of Zero-Divisor Algebra
... 
Any integer K > 8 not a power of 2 can uniquely be associated 
with a Strut Constant S of ZD ensembles, whose inner skybox 
resides in the 2^N-ions with 2^(N−2) < K < 2^(N−1). 
The bitstring representation of S completely determines
an infinite-dimensional analog of a standard plane-confined 
fractal, with each of the latter’s points associated with an 
empty cell in the infinite Emanation Table, with all non-empty 
cells comprised wholly of mutually orthogonal primitive 
zerodivisors, one line of same per cell 
...
any full meta-fractal requires the use of an infinite G, which 
sits atop an endless cascade of singleton leftmost bits, 
determining for any given S an indefinite tower of ZDs ... 
[Given] an associative triplet (a,b, c) ... written in CPO 
(short for “cyclically positive order” ... three more such 
associative triplets (henceforth, trips) can be generated by 
adding G to two of the three, then switching their resultants’ 
places in the CPO scheme ...  [This] allow[s] one to move up and 
down towers of values  and give[s] us a natural basis for 
generating and tracking unique IDs with which to “tag” and 
“unpack” data ... with “storage” provided free of charge by the 
empty spaces of our meta-fractals 
...
Rodrigo Obando's ongoing work ...[uses]... 168 4-variable 
monotone functions, and the same number of complements, ... to 
determin[e] the classification of [elementary Cellular Automata] 
behaviors ... His basic tactic (and its clear “resonance” with 
ZD setups) goes like this.
Split the bit representation of a rule into two “primitives.” 
One string contains bits indicative of an initial input 
combination that has the central cell's value = 0. 
The other contains those telling what happens 
if said cell value = 1. 
For the (r=2) situation that clearly obtains with the Trip-Sync 
linkup of Pathions to Sedenions, 
the possible rules equal 2 raised to the (2^5 = ) 32nd power, 
which is more than 4 billion rules altogether ... 
[some of]... which ... are 
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Class 1 (boringly homogenous outcomes) ...
Class 2 (evolving into simply separated periodic structures) ...
Class 3 ... yield[ing] up chaotic aperiodic patterns ...
Class 4 ... generat[ing] complex “Class 4” patterns ...

Obando's work strongly suggests ... that we can... predict what 
sort of behavior a rule will display, 
and even say which will be Class 4. 
First, partition a rule into “primitives,” then see if their bit 
representations are Boolean monotones. Because the “primitives” 
have half the string each, this means we're dealing with the 
much more manageable count of 2^16 logical expressions,
or 65,536 possibilities, that each “half-rule” can display. 
If the primitives are properly chosen from the two “monotonous” 
sets of 168 ... we'll get Class 4 complexity.
But meanwhile, 
we have two sets of 168 ZD “primitives,” on opposite sides of 
the Sedenion/Pathion “infobarrier” ... 
each Box-Kite “edge current,” if encoded as a string of 0's and 
1's, can be uniquely specified by precisely 16 bits ...
any “successful” ZD product entails the involvement 
of 2 Assessors, which for the Sedenion “target” (and 
isomorphically for Pathion “broadcaster”) means 4 bits for each 
S index,3 for each o, and 2 extra bits “left over.” 
Suppose we say these latter determine the diagonals ... as 
specified at the two ends of the connecting edge ... we get two 
distinct strings for each “edge-current,” depending upon which 
Assessor we write out first ... 
if the first Assessor is “less than” the second ... then assume 
they both employ the “/ ” diagonal. 
If the first written down is the greater, however, assume “ \ ”. 
Next,
use the first of our leftovers for a “switch bit” ... 
if “0,” do nothing; if “1,” switch the diagonal used by the 
second in sequence ...
one last “extra” ...[is]... interpret[ed as]... turning the 
“edge-current” on or off
... while the “168” in the ZD universe are ... not Boolean 
monotone functions - their fundamental workings ... are defined 
by XORing, which is not an allowable operation in monotone 
string-building ... there ... is ... good reason to expect a 
rich harvest of transformations between the two mathematical 
languages. ...". 
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Rodrigo Obando in NKS 2003 said: 
“... elementary cellular automata are the simplest of the spaces 
that produce interesting behavior. This rule space is one-
dimensional with k = 2 and r = 1. Given these parameters there 
can be up to 256 elementary rules. ... Even though these rules 
are simple and deterministic, there has been no way to know the 
class of behavior from the rule itself until it is evolved. ... 

... The problem arises when the neighborhood is expanded such as 
for r = 2 where the number of rules becomes 2^32 ...”. 
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Zero-Divisor Annihilator Geometry 

Daniel Biss, Daniel Christensen, Daniel Dugger, & Daniel Isaksen 
in Large Annihilators in Cayley-Dickson Algebras I (2008) and II 
said: 
“... We study zero-divisors in ... Cayley-Dickson ... algebras. 
... Although a complete description of zero-divisors seems to be 
out of reach, we can describe precisely the elements whose 
annihilators have dimension 2^n − 4n + 4 ... 
Each algebra An is constructed from the previous one A(n−1) by a 
doubling procedure ... for all n > 4, the algebra An admits non-
trivial zero-divisors ... as n grows the locus of zero-divisors 
in An becomes more complicated ... If x belongs to An, 
then the annihilator of x is Ann x = { y in An | xy = 0 } 
... 
A theorem of Moreno says that the (real) dimension of Ann x is 
always a multiple of 4 ... 
If x belongs to An, them dim(Ann x) < 2^n - 4n + 4 
... if d is any multiple of 4 such that 0 < d < 2^n - 4n + 4 , 
then there exist elements of An [ with dim(Ann x) = d 

for x in An dim(Ann x) < 2^n - 4n + 4 (and is multiple of 4) 
A4      dim(Ann in A4) = 0, 4
A5      dim(Ann in A5) = 0, 4, 8, 12, 16
A6      dim(Ann in A6) = 0, 4, 8, 12, 16, 20,  24, 28, 32, 36, 40, 44
A7      dim(Ann in A7) = 0, 4, ... , 104
A8      dim(Ann in A8) = 0, 4, ... , 228

]... when n is large, one has zero-divisors whose annihilator is 
‘almost’ the whole algebra ... 
The space of zero-divisors in An is closed under scalar 
multiplication, and so it forms a cone in the real vector space 
underlying An. It is therefore natural to focus on the norm 1 
elements and look at the space 

ZD(An) = { x in An | ||x|| = 1, Ann x =/= 0 } 
... to understand the topological properties of this space ... 
look at the subspaces 

ZD_k(An) = { x in An | ||x|| = 1, dim(Ann x) =/= k } 
These strata are ... complicated, and unknown even in ... A5. 
... 
When n > 4 the space ZD_(2^n-4n+4)(An) is homeomorphic to a 
disjoint union of 2^(n-4) copies of the Stiefel variety V2(R7)  
... the space of ordered pairs of orthonormal vectors in R7. 
... 
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Every Cayley-Dickson algebra An contains 
a distinguished element in , 
and the 2-dimensional subspace { 1 , in } is a subalgebra 
isomorphic to [the complex numbers] C that we denote by Cn 
... multiplication in An behaves well with respect to Cn ...
For every a in An that is orthogonal to Cn ... 
( a , +/- in a ) is a zero-divisor in A(n+1) ... and ... 
it has dimension 2^n - 4 + dim(Ann a) 
...
Let > 2. An element of An is a top-dimensional zero-divisor 
if its annihilator has dimension 2^n - 4n + 4  ... 
Let Tn be the space of top-dimensional zero-divisors in An 
that have norm 1 ... Tn ... is ... ZD_(2^n-4n+4)(An) ... 
T2 and T3 are homeomorphic to S3 and S7 [3-sphere and 7-sphere 
...

Top-Dimensional Zero-Divisors Tn

ZD_2^n-4n+4(An) = 2^(n-4) copies of V2(R7) = Tn

ZD_4(A4) =         V2(R7) =  11-dim
ZD_16(A5) =    2 x V2(R7) =  22-dim
ZD_44(A6) =    4 x V2(R7) =  44-dim
ZD_104(A7) =   8 x V2(R7) =  88-dim
ZD_228(A8) =  16 x V2(R7) = 176-dim

ZD_4(A4) = V2(R7) = space of ordered pairs of orthonormal vectors in R7
                  = 11-dim Stiefel Manifold O(7)/O(7-2) = O(7)/O(5) 
                  = Spin(7)/Spin(5) = G2xS7 / S3xS3xS4 = G2/ S3 = SU(3)xS3

ZD = space of all pairs of unit vectors whose product is zero. 

ZD(A4) = G2 = 14-dim automorphism group of Octonions 
            = Spin(7)/ S7 = SU(3) x S3 x S3
            = S3 x V2(R7) 
            
G2 = SU(3) x S6 = SU(3) x S3 X S3 = V2(R7) x S3 
     
LieSphere7 = Spin(7)/Spin(5)xSpin(2) = G2xS7 / S4xS3xS3xS1 = G2/S3xS1 = 
           = SU(3)xS3xS3 / S3xS1 = SU(3)xS2

LieSphere6 = Spin(6)/Spin(4)xSpin(2) = SU(4)/S3xS3xS1
           = SU(3)xS1xCP3 / S3xS3xS1   because CP3 = SU(4)/SU(3)xS1  
           = SU(3) x CP3/S3xS3 = SU(3) x CP3/S6

G2 = SU(3) x S6 = LieSphere6 x  CP3

( In the parts of the above that are my comments, 
  x may denote Cartesian, Tensor, or Fibre Bundle product. ) ]...”. 

18
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EDEN
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 "... Lake Van is one of the world's largest endorheic lakes (having no outlet). The original outlet from the basin was
blocked by an ancient volcanic eruption. ... The lake's outlet was blocked at some time during the Pleistocene, when
lava flows from Nemrut volcano blocked westward outflow ... Nemrut Dagi is close to the western shore of the lake,



Urartu

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Urartu.html[4/16/18, 1:44:00 AM]

and another dormant stratovolcano, Suphan Dagi dominates the northern side of the lake. ...

the highest lake levels (72 metres (240 ft) above the current height) had been during the last ice age, about 18,000
years ago.

About 9,500 years ago there was a dramatic drop to more than 300 metres (980 ft) below the present level.

This was followed by an equally dramatic rise around 6,500 years ago. ...". (text from Wikipedia on Lake Van, image
from google earth)

 

 

 

The mitochondrial mtDNA Markers of this map (from the National Geographic Genographic program)
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show that migration out of the Urartian Eden of Genesis near Lake Van took place around 50 kyr to 30 kyr ago,
somewhat before the highest lake levels of Lake Van (about 18 kyr ago), and so possibly related to volcanic activity of
Nemrut Dagi.

From this point of view, the Eden of Genesis would have been a later center of civilization than the original Human
Origin site of Mitochondrial Eve, which would have been in the African Nile Valley over 100 kyr ago.

According to Genographic materials: ".. modern Homo sapiens evolved 200,000 years ago in the highlands of East
Africa. Geneticists agree, tracing the mitochondrial DNA of everyone alive today back to the ancestral female who
lived in the region roughly 150,000 years ago. ... an early ... mtDNA ... lineage ... L3 ... stem[s] from the "Eve"
rootstock, probably appearing in northeast Africa around 70,000 years ago ... it branched ...

M ... points toward Australia but gave rise along the way to lineages ( C, D, Z ) ... found in Central Asia
and Siberia ...

N ... reflect[s] movement up through the Middle East into Eurasia, where subsequent lineages ( X, A, B,
and R among them ) branch north toward the Arctic [ A, X, a branch of B ], west toward Europe [ R ],
and east toward central China [ F and a branch of B ] ...
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"Eve" is mirrored by an "Adam" who dwelt on those same savannas about 60,000 years ago ...

Early mutations ( M91, M60 ) on the Y chromosome rootstock bequeathed by "Adam" are found in modern African
males ...

Soon thereafter, another mutation( M168 ) arose in ... northeast Africa - and the lineages he fathered colonized the rest
of the world ...

YAP ... reflect[ed] subsequent movements in Africa [ M96, M2 ] , the Mediterranean [ M96, M35 ], and
East Asia [ M174 ], but its incidence is rare today in most non-African populations ...

M130, [f]ound principally in Southeast Asian and Australian Aboriginal males ... reflects what may be the
earliest substantial migration out of Africa, occurring more than 50,000 years ago. Sea levels were lower
then, and these beachcombing humans probably followed the long sandy coasts of Arabia, India, and
Southeast Asia ...

M89 ... indicates a migration that left northeast Africa and enetered the Middle East about 45,000 years
ago. Crossing the margins of Arabia, M89 gave rise to further lineages,

including M9, which marks a turn east toward the game-rich Eurasian grasslands. ... When
they encountered the great mountain ranges of the Hindu Kush, the Pamirs, and the Tien Shan,
these tribes then dispersed in different directions, each ... traced by its own genetic marker ...

M175 ... skirted the mountains and desert to arrive in China ...

M20 ... crossed the high passes into India ...

M45 ... turned to the north toward the broad rolling steppes of Central Asia
...[and]... eventually gave rise to most of the peoples of Western Europe, Siberia,
and the Americas ...

The true European ancestors were the tall, lithe new-comers bearing
the genetic marker M173 on their Y choromosomes, who arrived
after generations spent on the Central Asian steppes ...".

 

 

My personal DNA migration track can be tracked three ways:

 

Maternal mtDNA - purely female ancestor line - according to Genographic materials and
results of November 2009: "... [ My U5 haplogroup mtDNA path L1 - L2 - L3 - N - R - U5
started around 150,000 to 170,000 years ago in the Abyssinian Highlands and Rift Valley near
the Lake Tana origin of the Blue Nile, then west to the Congo, then northeast across the Nile
River and the Red Sea to Eden, then, around 50,000 years ago north along the Pishon = Aras
+ Volga to Finland and Scandinavia. ] ...

...
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 ... Homo sapiens evolved in Africa around 200,000 years ago, and the first hominids characterized by their unique
bipedal stature appeared nearly two million years before that. ... about 150,000 to 170,000 years ago, a woman was
born from whom we are all descended. ... Eventually, for any number of reasons, all of the other lineages of people
went extinct, and "Mitochondrial Eve" as we call her, was the only female who had descendants that are now living in
the present day. ...

The L Haplogroups: The Deepest Branches ... L1 ... likely originated in East Africa and then spread throughout the
rest of the continent. ...

Haplogroup L2: West Africa ... L2 individuals are most predominant in West Africa ...

Haplogroup L3: Out of Africa ... around 80,000 years ago began haplogroup L3. ... L3 is important for its
movements north. ... they are the first modern humans to have left Africa, representing the deepest branches of the tree
found outside of that continent. ... Around 50,000 years ago the ice sheets of northern Europe began to melt,
introducing a period of warmer temperatures and moister climate in Africa. Parts of the inhospitable Sahara briefly
became habitable. ... Your nomadic ancestors followed the good weather and plentiful game northward ...

Haplogroup N: The Incubation Period [ in Eden ] ... The second great wave, also of L3 individuals, moved north
rather than east and left the African continent across the Sinai Peninsula ...

Haplogroup R: Spreading Out [ along the Pishon = Aras + Volga ] ... Some moved south [ along the Gihon =
Ceyhan + Nile ], migrating back into northern Africa. Others went west [ along the Tigris and Euphrates ] across
Anatolia (present-day Turkey) and north [ along the Pishon = Aras + Volga ] across the Caucasus Mountains of
Georgia and southern Russia ...

Haplogroup U5: [ Finland ] ... the most recent common ancestor for all U5 individuals ... broke off from the rest of
the group and headed north into Scandinavia. ... U5 is ... estimated to be around 50,000 years old. U5 is quite restricted
in its variation to Scandinavia, and particularly to Finland. ...".

Paternal Y chromosome - purely male ancestor line - according to Genographic materials and
results of November 2009: "... [ My E3b1 haplogroup Y-chromosome path M168 - YAP - M96
- M35 started about 60,000 years ago in the Abyssinian Highlands and Rift Valley near the
Lake Tana origin of the Blue Nile, then up the Nile Valley to the Giza site of the Great
Pyramid, and then across the Mediterranean to the Aegean - Adriatic area around 20,000
years ago. ] ...
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... Type Y-Chromosome Haplogroup E3b1(M35)

Your STRs

DYS393: 13
DYS439: 12
DYS388: 12
DYS385a: 15
DYS19: 13
DYS389-1: 13
DYS390: 24
DYS385b: 19
DYS391: 10
DYS389-2: 17
DYS426: 11
DYS392: 11

... Above are results from the laboratory analysis of your Y-chromosome. Your DNA was analyzed for Short Tandem
Repeats (STRs), which are repeating segments of your genome that have a high mutation rate. The location on the Y
chromosome of each of these markers is depicted in the image, with the number of repeats for each of your STRs
presented to the right of the marker. For example, DYS19 is a repeat of TAGA, so if your DNA repeated that
sequence 12 times at that location, it would appear: DYS19 12. Studying the combination of these STR lengths in your
Y Chromosome allows researchers to place you in a haplogroup, which reveals the complex migratory journeys of
your ancestors. ...

Your Y-chromosome results identify you as a member of haplogroup E3b1.

The genetic markers that define your ancestral history reach back roughly 60,000 years to the first common marker of
all non-African men, M168, and follow your lineage to present day, ending with M35, the defining marker of
haplogroup E3b1. Some in this lineage also carry the markers M215 (E3b), M35 (E3b1), M78 (E3b1a), M81 (E3b1b),
M183 (E3b1b2), M123 (E3b1c), and M34 (E3b1c1).

If you look at the map highlighting your ancestors' route, you will see that members of haplogroup E3b1 carry the
following Y-chromosome markers:
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M168 > YAP > M96 > M35

Today, the E3b1 line of descent is most heavily represented in Mediterranean populations. Approximately 10 percent
of the men in Spain belong to this haplogroup, as do 12 percent of the men in northern Italy, and 13 percent of the
men in central and southern Italy. Roughly 20 percent of the men in Sicily belong to this group. In the Balkans and
Greece, between 20 to 30 percent of the men belong to E3b1, as do nearly 75 percent of the men in North Africa. The
haplogroup is rarely found in India or East Asia. Around 10 percent of all European men trace their descent to this
line. For example, in Ireland, 3 to 4 percent of the men belong; in England, 4 to 5 percent; Hungary, 7 percent; and
Poland, 8 to 9 percent. Nearly 25 percent of Jewish men belong to this haplogroup. ...

M168: Your Earliest Ancestor ... arose ... in northeast Africa ... and the lineages he fathered colonized the rest of
the world ..

Time of Emergence: Roughly 50,000 years ago
Place of Origin: Africa
Climate: Temporary retreat of Ice Age; Africa moves from drought to warmer temperatures and moister
conditions
Estimated Number of Homo sapiens: Approximately 10,000
Tools and Skills: Stone tools; earliest evidence of art and advanced conceptual skills

Skeletal and archaeological evidence suggest that anatomically modern humans evolved in Africa around 200,000 years
ago, and began moving out of Africa to colonize the rest of the world around 60,000 years ago. The man who gave
rise to the first genetic marker in your lineage probably lived in northeast Africa in the region of the Rift Valley,
perhaps in present-day Ethiopia, Kenya, or Tanzania, some 31,000 to 79,000 years ago. Scientists put the most likely
date for when he lived at around 50,000 years ago. His descendants became the only lineage to survive outside of
Africa ... It is likely that a fluctuation in climate may have provided the impetus for your ancestors' exodus out of
Africa. The African ice age was characterized by drought rather than by cold. It was around 50,000 years ago that the
ice sheets of northern Europe began to melt, introducing a period of warmer temperatures and moister climate in
Africa. Parts of the inhospitable Sahara briefly became habitable. As the drought-ridden desert changed to a savanna,
the animals hunted by your ancestors expanded their range and began moving through the newly emerging green
corridor of grasslands. Your nomadic ancestors followed the good weather and the animals they hunted, although the
exact route they followed remains to be determined. ... around this same time there was a great leap forward in modern
humans' intellectual capacity. ...

YAP: An Ancient Mutation ... gave rise to further markers ( M96, M174 ) apparently reflecting subsequent
movements in Africa, the Mediterranean , and East Asia, but its incidence is rare today in most non-African
populations ...

Time of Emergence: Roughly 50,000 years ago
Place of Origin: Africa
Climate: Temporary retreat of Ice Age; Africa moves from drought to warmer temperatures and moister
conditions
Estimated Number of Homo sapiens: Approximately 10,000
Tools/Skills: Stone tools; earliest evidence of art and advanced conceptual skills

Sub-Saharan populations living today are characterized by one of three distinct Y-chromosome branches on the human
tree. Your paternal lineage E3a falls under one of these ancient branches and is referred to by geneticists as YAP. YAP
occurred around northeast Africa and is the most common of the three ancient genetic branches found in sub-Saharan
Africa. It is characterized by a mutational event known as an Alu insertion, a 300-nucleotide fragment of DNA which,
on rare occasion, gets inserted into different parts of the human genome during cell replication. A man living around
50,000 years ago, your distant ancestor, acquired this fragment on his Y-chromosome and passed it on to his
descendants. Over time this lineage split into two distinct groups.

One is found primarily in Africa and the Mediterranean, is defined by marker M96 and is called haplogroup E.
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The other group, haplogroup D, is found in Asia and defined by the M174 mutation. ...

M96: Moving Out of Africa ...[to]... the Mediterranean ...

Time of Emergence: 30,000 to 40,000 years ago
Place of Origin: Africa
Climate: Dry Ice Age
Estimated Number of Homo sapiens: Tens of thousands
Tools/Skills: Upper Paleolithic

The next man in your ancestral lineage was born around 30,000 to 40,000 years ago in northeast Africa and gave rise
to marker M96 ... an ancient African lineage that chose to move north ... Beginning about 40,000 years ago, the
climate shifted once again and became colder and more arid. Drought hit Africa and the grasslands reverted to desert;
for the next 20,000 years, the Saharan Gateway was effectively closed. ...

M35: Neolithic Farmers ...

Time of Emergence: 20,000 years ago
Place of Origin: Middle East
Climate: Ice Age
Estimated Number of Homo sapiens: Hundreds of thousands
Tools/Skills: Upper Paleolithic-Neolithic

The final common ancestor in your haplogroup, the man who gave rise to marker M35, was born around 20,000 years
ago in the Middle East. His descendants were among the first farmers and helped spread agriculture from the Middle
East into the Mediterranean region. At the end of the last ice age around 10,000 years ago, the climate changed once
again and became more conducive to plant production. This probably helped spur the Neolithic Revolution, the point at
which the human way of living changed from nomadic hunter-gatherers to settled agriculturists. The early farming
successes in the Fertile Crescent of the Middle East beginning around 8,000 years ago spawned population booms and
encouraged migration throughout much of the Mediterranean world. Control over their food supply marks a major
turning point for the human species. Rather than small clans of 30 to 50 people who were highly mobile and informally
organized, agriculture brought the first trappings of civilization. Occupying a single territory required more complex
social organization, moving from the kinship ties of a small tribe to the more elaborate relations of a larger
community. It spurred trade, writing, calendars, and pioneered the rise of modern sedentary communities and cities.
These ancient farmers, your ancestors, helped bring the Neolithic Revolution into the Mediterranean. ...".

As to more modern times, a 2007 article by Steven C. Bird at www.jogg.info/32/bird.htm says in part: "... The
invasion of Britain by the Roman military in CE 43, and the subsequent occupation of Britain for nearly four
centuries, brought thousands of soldiers from the Balkan peninsula to Britain as part of auxiliary units and as regular
legionnaires. ... E3b1a2 is found to be at its highest frequency worldwide in the geographic region corresponding
closely to the ancient Roman province of Moesia Superior, a region that today encompasses Kosovo, southern Serbia,
northern Macedonia and extreme northwestern Bulgaria.  ... The presence of Haplogroup E3b1a-M78 among the
male populations of present-day Wales, England and Scotland, and its nearly complete absence among the
modern male population of Ireland, provide a potential genetic indicator of settlement during the 1st through
4th Centuries CE by Roman soldiers from the Balkan peninsula and their male Romano-British
descendants. ...".

My cousin Fred Smith, who shares my paternal Y-DNA, said "... the YHRD database that plots the frequency of Y-
DNA results per population and geographically (actually maps it) ...[gives]... more specifics re our Y-DNA - as far as
Italy is concerned, concentrated in north eastern Italy. As per our previous research, found along the Rhine near
Cologne and Bonn, also the Roman settlements of Chester, London and the boundary between Wales and England,
very much tracing the path that Caligula's and Claudius' armies took enroute to Britain and where stationed there. What
was fascinating though is it's very high frequency in modern day Czech Republic, specifically in the region known as
Vysocina, the center of which is the town of Telc ...".
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It is interesting that our Y-DNA Roman Legion ancestors left descendants in Telc, but when you look at geography it
makes sense. Consider the Ravenna Cosmography map made by monks in Ravenna about 700 AD

If our ancestors' Roman Legions were formed in North Eastern Italy then it would be an easier march to go around the
Alps as shown on the following Google Earth images and that route would go pretty much directly to Telc
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The route to Britain would then probably be directly from Telc through Germany via Sudetenland and
Holland/Belgium/NorthernFrance to Britain
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Here is a Google Earth overview to be compared with the Ravenna Cosmography
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For the Roman world of 700 AD the Ravenna Cosmography map is not too bad.

According to a www.livius.org/cg-cm/claudius_i/claudian_army_reforms.html web page:

"... Both Caligula and Claudius had ... plans to invade Britain ... it seems that Claudius created the limes along the
Rhine and Danube ...".

The utility of the Rhine and Danube as fortified border regions of the Roman Empire is shown by this contemporary
physical map
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You can see how our Y-DNA ancestors of North Eastern Italian Roman Legions went around the Alps to the Danube,
and then up to the Danube headwaters North of the Alps to the headwaters of the Rhine and then down the Rhine to
the sea near Britain, and then from there invading Britain.

The same general situation is shown by the 700 AD Ravenna map, on which I have colored the Danube red and the
Rhine green
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As to the details of the invasion of Britain by Claudius in 43 AD, I have not found anything much better than
wikipedia, which says in part:

"... The main invasion force under Aulus Plautius crossed in three divisions. The port of departure is usually taken to
have been Boulogne, and the main landing at Rutupiae (Richborough, on the east coast of Kent). Neither of these
locations is certain. Dio does not mention the port of departure, and although Suetonius says that the secondary force
under Claudius sailed from Boulogne, it does not necessarily follow that the entire invasion force did. Richborough has
a large natural harbour which would have been suitable, and archaeology shows Roman military occupation at about
the right time. However, Dio says the Romans sailed east to west, and a journey from Boulogne to Richborough is
south to north. ... An alternative explanation might be a sailing from the mouth of the Rhine to Richborough, which
would be east to west. ...

Strabo (Geography 4:5.2) names the Rhine as a commonly-used point of departure for crossings to Britain in the 1st
century AD. ...

Suetonius says that Claudius received the surrender of the Britons without battle or bloodshed. ... Cassius Dio relates
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that he brought war elephants and heavy armaments which would have overawed any remaining native resistance. ...".

 According to a danube-limes.eu web page:

"... in the reign of Claudius (41-54 AD) ... the Romans ... came into power ... and the frontier was put forward to the
Danube ... the army was stationed on the Danube limes by the end of the 1st century AD ... The evolved frontier
existed nearly 400 years ... The last building campaigns date to the time of the Constantine dynasty (306-350) and the
reign of Valentinan (364-375). ... After the death of Valentinan ... In 377 AD a united army of Goths, Alans and Huns
invaded Pannonia ...(today Hungary ...)... in 433 AD the province was finally occupied by the Huns of Attila. ...".

According to Britannia.com web pages: "... AD ...

63 - Joseph of Arimathea came to Glastonbury on the first Christian mission to Britain. ...
c.75-77 - ... Wales is finally subdued ...
122 - Construction of Hadrian's Wall ordered along the northern frontier ...
167 - At the request of King Lucius, the missionaries, Phagan and Deruvian,were said to have been sent by Pope
Eleutherius to convert the Britons to Christianity ...[during the reign of]... Marcus Aurelius 161-80 ...
306 - Constantine (later to be known as "the Great") was proclaimed Emperor at York. ...
311 - Persecution of Christians in the Roman Empire ends. ...
324 - Constantine ... re-located the imperial headquarters to Byzantium, whose name he then changed to
Constantinople. ... He did ... strip ... many pagan temples ... of their former wealth, which was then shifted to
various Christian churches ... Constantine's move created a top-heavy structure that would quickly depart from
its original purity; a church beholden to the state ...
337 - Constantine received "Christian" baptism on his deathbed. ...
410 - Britain gains "independence" from Rome. The Goths, under Alaric, sack Rome. ...
c.434 - St. Patrick is captured by pirates and taken to Ireland as a slave. ...
c.440 - St. Patrick escapes from his captors and returns to Britain. ...
c.456 - St. Patrick leaves Britain once more to evangelise Ireland. ...".

 

Autosomal DNA - information about mixed (part female and part male) ancestral lines.

Going back N generations, the purely female and purely male lines are just 2 lines out of 2^N, so a lot of my ancestry
( 2^N - 2 lines at N generations ) is not tracked by those two lines.

For instance, the line of my African slave 5-great-grandfather came to me through my mother, so it is a mixed ancestry
( F - M - F - F - F - F - M ) that is among the 2^(2+5) - 2 = 2^7 - 2 = 128 - 2 = 126 lines that, at 7 generations, is not
detected by the purely female and purely male DNA tracking that I did with the Genographic program.

Another mixed ancestry, through my father ( M - F - F - M - F ), goes back to Minerva Steadham (ca 1800s) of
Germany. According to an article by Richard L. Steadham in the Spring 2008 issue of The Timen Stiddem Society
newsletter: "... As it currently stands, our haplogroup is classified as E3b1a2, which places our family at that spot ... on
the Y-chromosome phylogenetic tree ... a possible (though not absolute) description of our ancient ancestors'
migrations over the centuries went something like this: Our proto-Stidham* ancestors (as I'll call them) were Thracian
or Illyrian tribesmen ...
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... living somewhere in the Balkans during the centuries before Christ. They were pagan worshipers and fierce warriors
and resisted the Roman army's attempts to bring them under their rule for many centuries. In the first century A.D., the
Romans succeeded in subjugating them and began employing them as mercenaries in the armies of various rulers
during the Hellenic period, and later as Roman auxiliary troops in their legions from the second century onwards ...
these Thracian/Illyrian - now Roman - soldiers could have been ... our ancestors and was sent to the Roman province
of Britannia and stationed at the Saxon Shore Fort of Portus Adurni (later to become Portchester Castle) ...

... to defend the Roman-Britains from invading Saxons. Soldiers stationed at these forts eventually took local wives
and raised families of their own for many generations before the Romans left Britain early in the 5th century A.D.,
during the empire's decline and retreat. Portchester Castle is about 20 miles from the village of Stedham ... originally
called Steddanham ... From the 3rd or 4th through 16th centuries ... our ancestral line could have lived and flourished
in Southern England in the County of Sussex ... At a point prior to the early 1600s (Timen Stiddem's birth in Hammel,
Denmark or possibly Germany) the family could have left England. ... the family ... evidently left England for
whatever reasons and wound up in the Netherlands, and eventually Gothenburg, Sweden where we learn that Luloff
Stidden (Timen's father) was known as the Dutchman ...".

To try to find out about the vast bulk of my ancestry that is not detected by purely male and purely female tracking, I
also did some autosomal DNA tracking using DNA Consultants, whose web site says in part:

"... Our ... DNA Fingerprint Test examines all your ancestral lines at once, to tell you which countries and
ethnic groups your ancestors came from.  The test confirms any Native American, African or Asian
ancestry; if you are primarily European, you will also receive your top ten matches from different
European countries. ... The DNA Fingerprint Test will analyze your DNA sample against 16 standard STR
markers, also called CODIS markers. (CODIS stands for Combined DNA Index System, and it probably
sounds familiar if you watch any of television's popular procedural crime shows like CSI.)  ... Unlike other
autosomal tests, the DNA Fingerprint Test computes the likelihood of its matches on the basis of
contemporary populations, not ancient world migrations or evolutionary theory. ...

You may add the 18 Marker Ethnic Panel for further confirmation of Native American and other
ancestry. ... The 18 Marker Ethnic Panel or DNA Fingerprint Plus goes beyond the DNA Fingerprint Test
to examine your CODIS markers and tell you if your profile contains any of the newest ethnic markers.
The Plus Panel confirms any Native American, African or Asian ancestry. It also checks for Ashkenazi
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Jewish, Eastern European, Mediterranean and several other markers identified by our scientists. ... It also
tells you if you have a false ethnic marker, for instance, an Asian false positive. False markers are
accidental and misleading.  ...".

My DNA Consultants report (received 3 December 2009) said: "... Frank D. Smith, Jr.
DNA Fingerprint Report Plus 18 Marker Ethnic Panel ...

autosomal markers were analyzed at Genetic Testing Laboratories. ... The table shown below depicts the alleles ... at
each locus ...

... The scores shown in green and yellow above known as CODIS makers were compared with profile sequences for
over 380 populations from around the world stored in a databank known as OnmiPop ...
The following populations proved to be the leading matches for the subject on a 15-marker basis (numbers in
parentheses are keyed to the original published studies) and according to averages:

Rank    World Population Matches             RMP
1         Michigan Nat.Am. (2)              1.51E+16
2         Portuguese (6)                    2.72E+16
3         Scottish (11)                     3.41E+16
4         Caucasian (268)                   3.80E+16
5         California Caucasian (2)          4.38E+16
6         PBSO Hispanic (4)                 4.51E+16
7         Polish (217)                      4.65E+16
8         Belgian (248)                     5.55E+16
9         Argentinian (113)                 5.92E+16
10        Madeira Archipelago (53)          6.07E+16
11        PBSO Caucasian (4)                6.33E+16
12        South African (European) (262)    6.37E+16
13        Arizona Hispanics (2)             6.55E+16
14        Australian Caucasian (294)        6.97E+16
15        Native American (268)             7.01E+16
16        British (298)                     7.33E+16
17        Michigan Hispanics (2)            8.04E+16
18        Polish (176)                      8.05E+16
19        RCMP Saskatchewan Aboriginal (56) 8.2E+16
20        NCSBI Caucasian (4)               8.44E+16

A Random Match Probability (RMP) expresses commonness or rarity of the subject's profile in a given population. For
a figure such as 2.38+E13, add 13 digits or zeros to the right of the decimal point, making 1 in 23,800,000,000,000
chances for its occurrence. The lower the number the stronger the match. Results are shown on the attached ancestry
map, where green indicates locations of strongest probable genetic origins, red likely absence of ancestry, and brown
weak or ambiguous contributions of ancestry. Clusters of bright green confirm major prehistoric ancestral homelands.
...
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... Profile frequencies and averages suggest the subject's principal ancestries are Danish (I), Italian (II), Austrian (III),
German (IV), Croatian (V), Swiss (VI), English/Welsh (VII, 16, cf. Caucasian 4, 5, 11, etc. ), French (VIII, IX) and
Lowlands Scottish (X, 3) with American Indian (1, 15, 19, markers) and Sub-Saharan African (map, markers)
admixture. There was a match with Hungarian Ashkenazi (map) and Sephardic Jews (green diamond in Israel). ... some
of the Iberian matches ... can probably be attributed to deep ancestry, as it is believed that Iberians on the Atlantic
Coast such as the Basques and Portuguese were the leading colonizers of the Brtish Isles following the last Ice Age ...
There appears to be no Sub-Continental Indian, East Asian or Australoid, any apparent matches being due to
accidental convergence ...

... 18 Marker Ethnic Panel ...

... These eighteen markers have been found by DNA Consultants to correlate with probable ethnic ancestry as
indicated. They reflect major human migrations ...you receive one allele ... from one parent and one from the other,
you can potentially have two markers, one, or none. It is not possible to say which parent you get a marker from ...
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... Full European Database Index: 1.4782E-14

This number reflects the rarity or commonness of your genetic profile in Europe ... The index figure is expressed as a
negative exponent ... The lower the index ... the less European you probably are in your overall background ... The
range is -12 (common) to -20 (rare) ...".

 

As to the Michigan Native American component (my number 1 World Population Match):

According to a USGS web page at tapestry.wr.usgs.gov/09michigan.html

"... A giant incomplete bulls-eye is centered on the state of Michigan. ...

... Extending into Illinois, Ohio, Indiana, Wisconsin, and Ontario, this annular pattern outlines the
Michigan Basin, a bowl-shaped structure of uncertain origin that contains over 4 km of inward-dipping
Paleozoic strata and a veneer of Jurassic sedimentary rocks. This mysterious basin ... subsided rapidly
from Cambrian to Silurian time as it filled with shallow-water marine sediments, some of which host
deposits of petroleum, coal, and salt ...".

According to a Michigan State geology web page at www.geo.msu.edu/geo333/MIbasin.html

"... There is a marked contrast between the old, resistant Precambrian and Cambrian rocks of the western
half of the Upper Peninsula and the sedimentary rocks of the rest of Michigan. The limestones, sandstones
and shales, which dominate the Michigan Basin of the lower peninsula, are approximately 500 million
years old, some perhaps less. The sediments that form these sedimentary rocks were deposited on the
bottoms of ancient seas, and the rock layers are piled on top of each other like saucers. The edges of the
sedimentary rocks appear at or near the surface in northern Michigan-for example, near the Straits of
Mackinac. In the center of the basin, they are about 14,000 ft (4,267 m) thick. ...".

According to a web page at www4.vc-net.ne.jp/~klivo/gen/geology.htm by CLEVE (1999)

"... Four hundred and forty-five million years ago, in an era known as the Ordovician to geologists, there
was a sea in the Michigan Basin. ...



Urartu

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Urartu.html[4/16/18, 1:44:00 AM]

... Two hundred and fifty million years ago, the sea disappeared for the last time. Then a long period of
erosion began. ...".

According to an article by Frank William Kinsman at scorpio.tn.cornell.edu/ACM/web_abs.html

"... the partial ring formed by Lakes Michigan and Huron might be the result of an asteroid or comet
impact. Some geologists believe that the major topographical elements of the Great Lakes are inherited
from preglacial land surface. Today Lakes Michigan and Huron have the same level. They have several
marked similarities, including similar depths, breadths, surface areas, and drainage basin areas. Since they
have been collecting silt for thousands of years, they must have been very deep at the end of the last
glacial period. Also, Lakes Michigan and Huron are remarkably duplicated, in miniature, by the two lakes
that exist in the Brent impact crater in the northern edge of Algonquin Park in the Province of Ontario. ...
The Finger Lakes are all radial to the deepest point in Lake Ontario. ... the Finger Lakes ...[may have
been]... formed when an asteroid or comet formed Lake Ontario, and produced radial cracks in the brittle
stone plate beneath Central New York State ...".

According to The Michigan Basin as an Impact Structure by J. B. Hartung in Meteoritics, Vol. 13, p.488

"... The Michigan basin is ... a geologic basin and may represent the site of a large impact event about 2.4
b.y. ago. ...".

According to a Michigan Historical Museum web page at
www.hal.state.mi.us/mhc/museum/explore/museums/hismus/prehist/mining/copper.html

"... Native Americans used Michigan copper as early as 5,000 B.C. They found it on Isle Royale and in the
Upper Peninsula regions of Michigan that we know as Keweenaw, Houghton and Ontonagon counties ...

... Using hammerstones, they broke off chunks of the pure soft metal. Sometimes they heated the rock with
fire, then cooled it with cold stream or lake water to make it break apart more easily. They hammered
copper into tools, implements and ornaments for use or trade. Michigan copper eventually reached as far
as southern Florida through their trade networks. ...".

According to a web page at www.exploringthenorth.com/mine/history.html



Urartu

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Urartu.html[4/16/18, 1:44:00 AM]

"... prehistoric excavations located on Adventure Bluff ... of the Copper Country ... date to about 5,000
years before present ... The Mine is located on ancient precrambrian basaltic lava flows and the copper
being mined occurred only in pure native metallic form. Large masses of pure copper were routinely
encountered in this mine and pieces weighing up to several tons were not at all uncommon. Copper occurs
in the top gaseous portions of the lava flows with the copper acting as a filler in cracks and voids of the
rock. Post-volcanic activity formed the copper (likely from precipitation out of warm-water solutions
permeating throughout the host rock) and it was never molten with the initial basaltic lavas. There are
none of the common copper oxides such as azurite or malachite present here. ...".

According to Geology of the Keweenaw Peninsula by Paul T. Brandes at
www.mindat.org/article.php/255/Geology+of+the+Keweenaw+Peninsula,+Michigan

"... The Keweenaw Peninsula, located in Michigan's Upper Peninsula, is home to the single largest
concentration of native copper deposits in the world. ... Between 1845 and 1996 when the White Pine
mine closed and ended copper mining in Michigan, the district produced approximately 15.5 billion
pounds of copper. In 150 years of mining in the district, only about 40 percent of the total estimated
copper contained in the deposit has been mined out. ... Bornhorst et al. (1988), using Rb-Sr methods,
determined the age of mineralization at between 1,060 and 1,047 Ma, some 30 my after rift filling
volcanism, but contemporaneous with reverse faulting along the Keweenaw Fault. ... As the lavas were
erupted, it is thought that degassing removed large amounts of sulphur from the basalts and thus the ore
fluids had a very low sulphur content ... Movement of these fluids was accomplished through the many
faults and fractures formed during regional compression and subsequent deformation. Since the age of
native copper emplacement is nearly contemporaneous with compression and faulting of the ... Portage
Lake Volcanics ... (around 1,060 Ma), this provided the necessary plumbing system to allow ore fluids an
easier path to their final deposition place ... Without sulphur in the system, the copper was deposited as
native metal instead of copper sulfide. The major compressional event late in the ... Mid-Continent Rift ...
system may have provided the difference in the genetic model to generate the world class native copper
deposits in the Keweenaw Peninsula and nowhere else ...".

According to The State of Our Knowledge About Ancient Copper Mining in Michigan, The Michigan Archaeologist
41(2-3):119-138 (1995) by Susan R. Martin at www.ramtops.co.uk/copper.html

"... the ... ancient copper industry of the Lake Superior Basin ... The duration of prehistoric mining is ...
from about seven thousand years ago ...".

According to Sailing to Paradise - the Discovery of the Americas by 7000 B.C. by Jim Bailey (Simon and Schuster
1994):

"... the earliest pure copper was extracted in economic quantities ...[at]... Lake Superior ... Isle Royale and
the Keweenaw Peninsula ... around 6000 B.C. Much of it was in the form of boulders of pure copper. To
the Greeks these were the golden apples of the Hesperides, the island in the remote west beyond the
Atlantic ... to the Welsh these would be the apples of Avalon. ... Dikodorus ... says, while discussing the
tin trade, that there is an island in the open sea directly opposite Scythia - a name for northern Europe -
that is called Nisos Basileia, i.e., the royal island ... Compare the Welsh name Avalon for the Island in the
middle of the Ocean to the Hebrews name Havilah of Genesis, for the land around which the Pishon flows
...[Genesis says "... Pishon ... winds through the whole land of Havilah, where there is gold. The gold of
that land is good ... ", and it seems to me that Pishon refers to the Aras River, through the Caspian Sea, the
Volga River to northern Europe and then across the Atlantic to America including Lake Superior.]... The
Francthi cave in southern Greece reveals that by 7500 - 7000 B.C. the inhabitants were already involved in
deepwater sailing. ... Mining and the fashioning of copper tools and weapons were carried on ... at Lake
Superior ... from the sixth millennium B.C. to 1000 B.C. ... This dating ... means that the use of copper
began at about the same time in America as around the Black Sea and in the Middle East. ... The stone
mauls used for copper extraction around Lake Superior were of a type used for early mining everywhere.
... Despite ... use of ... smelting, sometime in the fifth millennium ...[to open up]... many new sources of
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copper in the Old World ... for example, extensive copper mines in Sinai ... around 300 B.C. ... the N orth
American trade in copper with other parts of the world continued. The mines on Isle Royale did not go out
of use until 1000 B.C. just as we cannot account for the supply of native copper (and, later, alluvial tin
associated with the copper) in the Old World, so we cannot find evidence in the New World that anything
like enough metal was used there at this time to absorb the output of the mines. ...

... Greek tradition suggests that in the Copper Age nations were relatively peaceful, differences being
settled by agreement or by casting lots. ... Hesiod records that the Bronze Age became increasingly
bloodthirsty and warlike, I think perhaps due to the pressure of mounting populations on limited resources
- in addition to the temptation presented by the terrible excellence of the weapons ... We must inquire
whether the early history of Christianity, which Eusebius ... said preceded the time of Moses, was not
developed in the New World as much as the Old. ...

... legends ... may throw some light on the metalworkers of this time. ... Vulcan, the Titan who spent his
life laboring at the subeterranean forge ... was a cripple, and this can be attributed to his handling of
arsenical bronze. ... the Cyclops, the race of giants having a single eye in the middle of the forehead ...
forged Zeus's lightning ... their single eye ...[may have been]... a symbol, a sun circle, stamped on the
foreheads of the bronzesmiths to make them permanently recognizable in case they should try to leave the
country, taking their all-important trade secrets with them. ...

... It was ... a critical moment when, as early as the middle of the third millennium, sources of tin for the
Middle East began to dry up. ... Around 2300 B.C. ... Sargon the Great ... mounted overseas expeditions to
secure supplies of tin. Contemporary inscriptions record that he crossed the sea in the west, and in a
general review of his empire he is credited with control of two "lands beyond the Upper Sea" (the
Mediterranean) ... The Bible gives the source of tin as Tarshish, alias Tartessus, a port on the Atlantic
coast of Spain ...[where]... the biggest ships were built ... though there were tin mines in Spain they were
worked even later than those in Britain, and ... they were not near Tarshish. Tarshish must have been ...
where tin brought from further afield was stored and transshipped ... through the Mediterranean to its final
destination. ... Homer said that tin came out of the Atlantic to the Mediterranean and ... there are only two
places beyond the Strait of Gibralter that could supply tin in anything like the quantities that they used.
One is Africa, the other is the Americas. ... in America ... the main sources of tin were to be bound. ... The
Amazon ... placer deposits consist of particles of metal washed down the river from their origin in hills in
Bolivia ... The Amazon also provided lijitless supplies of wood that could be turned into charcoal and used
for smelting and casting the metals, while the Middle Eastern countries had exhausted their own timber by
the same process at a surprisingly early date in the Bronze Age ...

... the Sea Trade Ended, Bringing Isolation and Backwardness to America and West Africa ... the trade
with Africa and America fell away after the end of the Bronze Age ... in the Iron Age ...

... Once the bronze trade had collapsed the seat of the gods was transferred from the Andes to two
mountains in Greece. ... Olympus was simply a corruption of Atlantis ...".

 

It seems to me that about 11,000 to 6,000 years ago may have been the period through the Copper Age about which
Diodorus of Sicily said:

"Now the Ethiopians ... were the first of all men. ... the Egyptians are colonists sent out by the Ethiopians,
Osiris having been the leader of the colony ... Osiris ... gathered together a great army, with the intention
of visiting all the inhabited earth and teaching the race of men how to cultivate ... for he supposed that if
he made men give up their savagery and adopt a gentle manner of life he would receive immortal honors.
...", and that Osiris then went from Egypt and Ethiopia to Arabia, Greece, and India.  

The Vedic view (see nersp.nerdc.ufl.edu/~ghi/vcchap.html) of what happened next, into the Bronze and Iron Ages and
on through the present Industrial Age, is that
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"...prior to the beginning of Kali-yuga about 5,000 years ago ... all living beings were on a higher average
level than they are at present, and advanced beings such as demigods and great sages regularly visited the
earth. ... Once the Kali-yuga began, demigods and higher beings greatly curtailed communications with
people on the earth, and the general sensory level of human beings also declined. ... due to the lack of
feedback from higher sources and the natural cheating propensity of human beings, the traditions ...
became more and more garbled ... the present stage of civilization was reached, in which old traditions are
widely viewed as useless mythology, and people seek knowledge entirely through the use of their current,
limited senses.".

 

It also seems to me that my strong Autosomal DNA match to Michigan Native Americans (but only at most weak
matches to other North American Native Americans) could be accounted for by:

my strong matches in Mediterranean populations that were early seafarers; and

genetic mixing of Mediterranean early seafaring populations with Michigan Native Americans
during Copper Age and Bronze Age trans-Atlantic trading of Lake Superior Copper.

 

Eden cartoon images are from "The Book of Genesis Illustrated" by R. Crumb (Norton 2009);
Northern EurAsia image is from The Times Atlas of World History (Times Books (4th ed) 1993);
Urartu/Eden map is from Urartu Dyly ve Kulturu web page;
North Africa/Middle East/ South Asia image is from The Times Atlas of World History (Times Books (4th ed)
1993);
Lake Van image is from Google Earth;
DNA migration maps are from National Geographic Genographic sources;
African Divination and Fractal Structure images are from African Fractals by Ron Eglash (Rutgers 1999);
Nile Valley image is from 3d Weather Globe and Atlas, and MacGlobe;
Great Pyramid image is from the Ikonos satellite.

...

Frank Dodd (Tony) Smith, Jr. - 2009

 

Could I have been adopted ?

Here is an outline of some relevant circumstances:

1 - My mother's baby was entangled with the umbilical cord and positioned for a head-last birth on 13 March 1941
(prior to routice Caesareans, antibiotics, etc).

2 - My mother elected to have a general anesthetic, as she wanted to be unaware of the birth.

3 - Dr. Sam Howell told my father that he could be sure to protect the health of my mother by cutting up the baby and
removing it, or he could try to manually extricate the baby with consequent increased risk to my mother's health.

4 - My father (not my mother's input) decided that Dr. Sam Howell should try to manually extricate the baby (a
decision that my mother resented when she later found out about it).



Urartu

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Urartu.html[4/16/18, 1:44:00 AM]

5 - As a consequence of manual extrication, my mother became extremely ill and was treated with sulfa drugs, and
was unaware of what was going on during and after the birth for many days, and had no contact with the baby during
that time.

6 - A few days later in March 1941 Marguerite Pierce gave birth to John Pierce,and John and I were both nursed by
Marguerite Pierce.

7 - A few months later, my mother took me on a stroller to town and met a local lawyer, Claude Pittman, who told my
mother "I thought your baby died",which made my mother intensely dislike Claude Pittman.(my mother told me that
story repeatedly as I was growing up.)

8 - If Claude Pittman had been correct and the baby had died, although my father had a World War II occupational
deferment (mining iron and manganese, which were needed to feed the Alabama steel mills), the early years of WWII
(like 1941 when I was born (whether adopted or not) were uncertain, and having a child would help him keep the
deferment.

9 - If the baby had died, my father could have contacted his brother Taxi to get a replacement baby boy, since Taxi as
a lawyer doing criminal defense work had Mafia ties (my parent's wedding rings were bought from a mysterious man
that Taxi brought to a hotel room in the Henry Grady Hotel, and I remember a shotgun given to him by the Mafia) and
the Mafia (through connections to prostitution and Catholic adoption homes) could easily have supplied a replacement
baby boy for which my father (through his mining business) could have afforded to pay.

10 - My father objected to my mother's suggestion that I be named Frank Dodd Smith, Jr. My mother prevailed as to
the official name, but my father insisted that I be called something else. My mother asked what else, and my father
said "Tony", despite the fact that "Tony" was not a name of anyone in their family trees. However, "Tony" is a
common Italian name (for example, the Italian boxer Two-Ton Tony Galento) and my father may have wanted to pay
homage to my source. Despite my repeated questioning, my father never told me why he chose the name "Tony".

11 - The time to get a replacement from New York to Cartersville would have been consistent with the few-days
difference between my mother's delivery date and the birth of Marguerite Pierce's son John Pierce.

12 - During the few-day period my mother was so sick that she would not have known what was going on, and she did
not come into contact with me (being too sick) until after I had been nursed by Marguerite Pierce.

13 - My father, my uncle Taxi, and Dr. Sam Howell would have had no problem with deceiving my mother and the
general public.

14 - Some workers in the hospital could have figured out the truth, which would have gone into the Cartersville Gossip
Circuit as a rumor that Claude Pittman could have picked up.

15 - My recent DNA tests indicate substantial Mediterranean ancestry (my paternal Y-choromosome line went from
Africa to the Italy-Greece-Balkan area, and autosomal tests indicate strong matches to Mediterranean populations), all
of which would be consistent with Mafia adoption.

 ...

Frank Dodd (Tony) Smith, Jr. - 2009

Note in 2010:

Although I have no brothers or sisters, my cousin Fred Smith and I have the same paternal grandfather, so our Y-
chromosome ancestral history should be the same for the time period before our common paternal grandfather.
According to National Geographic Genographic DNA results:
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my Y-chromosome ancestral history shows E3b1 haplogroup Y-chromosome path M168 - YAP - M96 - M35;
and
my cousin Fred Smith's Y-chromosome ancestral history also shows E3b1 haplogroup Y-chromosome path
M168 - YAP - M96 - M35

 

so our DNA results are consistent with me being born of my mother, and not adopted.

 

How does the Y-chromosome ancestral history of my cousin Fred Smith
and me compare with that of most Europeans?
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Around 40,000 years ago

our YAP and M96 had branched from M168 into the Nile River Valley
M89 had branched from M168 into Arabia and on to M9 at the Pamir Knot intersection of the major
Central Asian Mountain Ranges, including the Altai in the North and the Himalaya in the South
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Around 35,000 years ago

our M35 had branched from M96 into the Mediterranean
M9 had branched from the Pamir into M45 to the North and then West by M207 and then further West
by M173 and, by M343, all the way to the Atlantic- according to the National Geographic Genographic
web site, M207 is "the ancestor of most western European men alive today" and "the number of
descendants of ... M173 remains very high in westen Europe. It is particularly concentrated in northern
France and the British Isles where it was carried by ancestors who had weathered the Ice Age in Spain"
and "M343 ... dominated the human expansion into Europe".

Further, other branches of M89 (that is, M172 and M170) went into the Mediterranean and Southern Europe.

 

Further Details of Autosomal DNA report, based on
OmniPop spreadsheet map and data:
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With respect to African-American slave trade, my African genetic matches seem to correspond to slave trade from
Mozambique as shown in the above map from the MacMillan Encyclopedia of World Slavery: Volume 11 (Paul

Finkelman and Joseph C. Miller eds, Simon and Schuster, New York, 1998) described on a wysinger.homestead.com
web page.

According to a wikipedia article on Atlantic slave trade: "... Most historians now agree that at least 12 million slaves
left ...[Africa]... between the fifteenth and nineteenth century, but 10 to 20% died on board ships. Thus a figure of 11
million enslaved people transported to the Americas is the nearest demonstrable figure historians can produce ... There
were eight principal areas used by Europeans to buy and ship slaves to the Western Hemisphere. ... Between 1650 and
1900, 10.24 million enslaved Africans arrived in the Americas from the following regions in the following proportions
... Southeastern Africa (Mozambique and Madagascar): 4.7% ... Over 45 distinct ethnic groups were taken to the
Americas during the trade. Of the 45, the ten most prominent according to slave documentation of the era
...[included]... 10. The Makua of Mozambique ...".

According to "Exchanging Our Country Marks" by Michael A. Gomez: "... British colonies imported "large numbers"
from southeastern Africa and Madagascar, particularly between 1675 and 1690 ... the colonies of Massachusetts, New
York, and Virginia were all receiving "East African" slaves ...".

According to "Slavery and African Ethnicities in the Americas" by Gwendolyn Midio Hall: : "... Mozambique was by
far the major region in Southeast Africa from which enslaved Africans were imported. Its slave trade began with
relatively small numbers and the escalated and lasted very late. During ... 1641-48 ... the Portuguese focused on slaves
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from Mozambique. ... During the last half of the eighteenth century ... French slave traders brought some of them to the
Caribbean, overwhelmingly to St. Domingue (Haiti) during the last quarter of the eighteenth century. ... some of the
slaves from Mozambique were transshipped to from St. Domingue to Louisiana and probably to other colonies as well.
After St. Domingue's slaves revolted in 1791, the slave trade from Mozambique became largely a Brazilian/Portuguese
operation. After 1808, when the British outlawed the transatlantic slave trade north of the equator, Mozambique becam
an important source of Africans brought mainly to Rio de Janeiro, Brazil. ... French and British slave traders were very
active in Mozambique between the 1850s and 1870s, collecting "contract workers" to ship to the Caribbean, but they
were "produced" exactly in the way slaves were. ... After 1854, demand for "contract laborers" ... led to extensive slave
raiding among the Makua. Its effect was devastating. ...".

 

 

Frank Dodd (Tony) Smith, Jr. 2010
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Tony's Home

Archetypes, Mandalas, and Muses

Although there are many examples of such things, my personal favorite example is the World Clock of Wolfgang
Pauli:  

"... Wolfgang Pauli is ... famous for his formulation of the two-valuedness of the electron spin, for the exclusion
principle [for fermions], and for his prediction of the neutrino. ... Both ... Pauli and the psychologist Carl Gustav Jung
... stressed the inseparability of the physical and the psychical ... According to Jung, three layers can be distinguished
in the human psyche:

the conscious,
the personal unconscious, and
the collective unconscious.

Jung considers the collective unconscious as "objective", prior to individual experience, and acting as a source of
imagination and creative work. ... The archetypes belong to the contents of the collective unconscious. ... Pauli
favoured the thesis that creative ideas are formed through a correspondence between the outer reality and
archetypal images. ..." [from a 28 March 1999 message from "Barron Burrow" about The Hidden Side of Wolfgang Pauli: An Eminent Physicistís Extraordinary Encounter
with Depth Psychology].

[From Carl Gustav Jung, by Frank McLynn (St. Martin's Press 1996), at page 497]:  "... Jung loved elaborate diagrams ... preferably in quaternary
form ... He and Pauli ... sometimes 'modelled' a seven-dimensional space-time. ...".

[ If Jung and Pauli had considered a 7-dimensional space, corresponding to the 7 imaginary octonions,
they might have seen the 1+7 dimensional structure of the Cl(1,7) Clifford algebra on which the D4-D5-
E6-E7-E8 VoDou Physics Model is based. ]

[From a psychovision web page]: "... C.G. Jung borrowed from a student of Paracelsus, Gerhard Dorn (Dorneus), who called it the
unus mundus, the "Unified World". The energetic principle of this unus mundus was known as the world soul
(anima mundi) ... in the natural philosophy of the Middle Ages. Synchronicity is based upon this medieval concept of
the world soul and the unus mundus, that corresponds to Wolfgang Pauli's world of "background physics" ...
connections between radioactivity and space-time on a psychophysical level ...

[ As Lev Tarasov says in The World is Built on Probability (Mir 1988): "... Let us take ... the example
with neutron decay. ... There is no internal "clock" in a neutron. ... only a hundred per cent isolated particle
can behave spontaneously. ... a particle is not isolated, it interacts with the world around it. ... The idea of
the unity of the world and the universal interrelation of the phenomena in it acquires a special meaning on
the level of the microcosm ... A vacuum in quantum mechanics is not a void but a space in which particles
are randomly born and annihilated. The neutron interacts with them. ...". ]

... Wolfgang Pauli's ... Anima - in Jungian psychology the bridge to yet unknown creative ideas in the collective
unconscious - manifests her conception of time with the assistance of "odd oscillation symbols", that belong to the
same category of periodic symbols as "the light and dark stripes" and the "pendulum and the 'little men' ..." relate[d]
to his so-called world-clock vision of 1934, which ... generated in Pauli a sensation of "sublime harmony" ... its
content - understood on a psychophysical level - would have been the solution of the ... problem of Pauli's Anima. ...
the relevant messages in Pauli's dreams are: "Beta radioactivity (antineutrino) and synchronicity are connected in a
manner yet not understood" and "Behind the world of quantum physics another dimension is hidden" ... Bohm's idea of
an implicate order behind quantum physics appears to be similar to what Wolfgang Pauli and C. G. Jung sought in
their later years, the unified psychophysical or unified psychoid reality, the unus mundus ... except for one major
difference. ... individual consciousness and the collective unconscious play no role in ...[Bohm's]... theory ...[while]...
Pauli and Jung felt that individual consciousness is able to come into relation with this implicate order. ...

http://www.shef.ac.uk/~psysc/psychoanalytic-studies/msg00153.html
http://www.shef.ac.uk/~psysc/psychoanalytic-studies/msg00153.html
http://www.psychovision.ch/synw/paujubw_e.htm
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... Wolfgang Pauli was not able to find this solution. ... he was painfully conscious of the limits of his scientific
creativity when he wrote to C.G. Jung in 1952 that the future challenge must include finding "that other, more
comprehensive coniunctio" (union of opposites), that transcends the artificial separation of psyche and matter
and the "smaller coniunctio" of quantum physics, namely Bohr's complementarity of particle and wave. ...".

 

Here is how I think Pauli's World Clock describes Physics and Psyche:

"... The World Clock.

An impression generated by artist W. Beyers-Brown based on accounts of Pauli's dream. The vision of the world clock
... originally published by C. G. Jung ...

... There is a vertical and a horizontal circle, having a common centre. ...
The vertical circle is a blue disc with a white border divided into 4 X 8 -- 32 partitions.

A pointer rotates upon it.
The horizontal circle consists of four colours. On it stand four little men with pendulums, and round it is
laid the ring that was once dark and is now golden (formerly carried by four children). The world clock
has three rhythms or pulses:

1) The small pulse: the pointer on the blue vertical disc advances by 1/32.
2) The middle pulse: one complete rotation of the pointer. At the same time the horizontal circle
advances by 1/32.
3) The great pulse: 32 middle pulses are equal to one complete rotation of the golden ring. ...

It is supported by the black bird. ..." [from an F.  David Peat web page].

It seems to me that the black bird could be one of many, each carrying a world clock.

http://www.fdavidpeat.com/bibliography/essays/divine.htm
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The above image is taken from a Bill  Stillwell January 2003 web image of a murder of crows.

Physics and Psyche:

Within each of the 4 colors (shown as red, green, cyan, and magenta) of the horizontal circle there are 4x8 = 32
vertical circle pointer positions times x 32/4 = 8 horizontal circle positions, for a total of 4 x 8 x 8 = 16 x 16 = 256 =
2^8 possible positions, corresponding to the 256 possibilities of IFA =VoDou divination and the 256 binary elements
of the Cl(1,7) Clifford algebra of the D4-D5-E6-E7-E8 VoDou Physics Model, so that each of the 4 colors (shown as
red, green, cyan, and magenta) contains one copy of the local neighborhood model of VoDou Physics. The 256 = 32x8
= 16 x 16 = 2^8 binary choices of Cl(1,7) form the more comprehensive coniunctio (union of opposites) for which
Pauli was searching.

Each copy of the world clock contains a VoDou Physics model for each of 4 local neighborhoods, which can be
considered as being neighbors located on 4 vertices of one of the 16 tetrahedral 3-dimensional faces

of a cross-polytope (hyper-octahedron) in 4-dimensional physical spacetime.

The dark (black hole) state of the dark/golden ring represents a ring singularity of a Kerr-Newman black hole of a
Compton radius vortex model of elementary particles. The 4 children who carried the ring in its dark state represent
the 4 dimensions of internal symmetry space which, together with the 4 little men of the 4 colors of the horizontal
circle (representing 4-dimensional physical spacetime), represent the 8 dimensions of the Cl(1,7) Clifford algebra and
high-energy spacetime. Each little man's pendulum measures the propagator phase of the particle at his vertex.

The golden (golden ratio) state of the dark/golden ring represents Hopf tori and Hopf-Clifford circles in a Hopf
fibration of S3 related to Segal's conformal physic and cosmology. An exotic form of S3 is Poincare dodecahedral

http://www.marginalia.org/log/images/.slide_p1100387.jpg
file:///Phi2Pi/Users/tony/Documents/00000000indext/VodouPhysics.html
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space S3#, which has icosahedral golden ratio symmetry.

The flight path of the black bird represents a world-line of the many-worlds, which by 26-dimensional closed bosonic
string theory, expanded to its 27-dimensional M-theory and 28-dimensional F-theory, describes a mechanism
underlying Bohm's implicate order that allows consciousness, through resonant connections, to influence the unfolding
of the implicate order and therefore to influence fate.

Therefore,

a single black bird carries an accurate VoDou Physics model of a small-scale neighborhood,

and

many black birds acting together, as in a murder of crows, provide an accurate description of physics and
psyche on larger scales.

 

Many other Archetypes, Mandalas, and Muses are noteworthy, and here are a few of them:

Mozart according to Boden
Kepler and Regular Polyhedra
Regular Polytopes
Kekule Benzene Ring
Mueller Perovskite Mandala
Ramanujan Muse Namagiri
Further Examples

Margaret Boden said:

"... Far from being the antithesis of creativity, constraints on thinking are what make creativity possible. ...
Mozart is free to create things others cannot imagine, because he is bound by principles others
cannot see. ...".

 

According to a web page about Kepler the mystic:

"... there ...[are]... only five perfect polyhedra -

the cube ,

file:///Phi2Pi/Users/tony/Documents/00000000indext/VodouPhysics.html
http://www.astro.queensu.ca/~hanes/p014/Notes/Topic_019.html
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the tetrahedron ,

the octahedron ,

the icosahedron , and

the dodecahedron . [images from a Wikipedia web page]

Kepler described putting these one inside another as follows:

The Earth's orbit is the measure of all things;
circumscribe around it a dodecahedron, and the circle containing this will be Mars.
Circumscribe around Mars a tetrahedron, and the circle containing this will be Jupiter.
Circumscribe around Jupiter a cube, and the circle containing this will be Saturn.
Now inscribe within the Earth an icosahedron, and
the circle contained within it will be Venus.
Inscribe within Venus an octahedron, and the circle contained within it will be Mercury.

You now have the reason for the number of planets. ...".

 

If you go to 4-dimensional space, you have six regular polytopes:

the simplex

http://en.wikipedia.org/wiki/Platonic_solid
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 ;

 

the cross-polytope (hyper-octahedron)

;

 

the hypercube

;
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the 24-cell (the "sixth" one that appears only in 4 dimensions, which corresponds in 3 dimensions to the cuboctahedron
and its dual the rhombic dodecahedron, neither of which are technically "regular" polytopes) (It is the vertex figure of
the integral quaternions, and is the only centrally symmetric self-dual regular polytope, and is the root vector polytope
of the D4 Lie algebra and, when combined with its dual, forms the 48-vertex root vector polytope of the F4 Lie
algebra. In the years 1980-1984, it and its dual formed the archetype/mandala/vision in my mind that motivated me to
continue working on what has become my D4-D5-E6-E7-E8 VoDou Physics model, and showed me the basic
structure that I needed to construct the model.)

;

 

the 120-cell

; and

the 600-cell
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.

In dimensions 5 and higher, there are only three regular polytopes: the simplex, the cross-polytope, and the hyper-
cube.

The above comments pertain to real dimensionality. In complex dimensions two, three and four, there are interesting
regular polytopes, as described by Coxeter in his book Regular Complex Polytopes (Cambridge, 2nd ed, 1991):

The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - there is are complex polygons with q
and 2p and p^2 vertices ) complex polygons (4 real dimensions) are:

8
16
24
48
72
96
120
240
360
600

The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - the 3-complex-dimensional cross-
polytope and hypercube belong to such infinite series with 3p and p^3 vertices, respectively ) complex 3-polyhedra (6 real
dimensions) are:

4
12
20
27
54
72 (related to E6)

 The number of vertices of special (not belonging to an infinite series like a real 2-dim n-gon - the 4-complex-dimensional cross-
polytope and hypercube belong to such infinite series with 4p and p^4 vertices, respectively ) complex 4-polytopes (8 real
dimensions) are:

5 (corresponds to 4-real-dimensional simplex)
24 (corresponds to 4-real-dimensional 24-cell)
120 (corresponds to 4-real-dimensional 120-cell)
240 (related to 8-real-dimensional Witting polytope related to E8)
600 (corresponds to 4-real-dimensional 600-cell)

 



Quantum Consciousness

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/ArchMandMus.html[4/16/18, 1:44:07 AM]

In On-Creativity, Boden, said:

"... Kekule's discovery of the benzene-ring. ... He described it like this: I turned my chair to the fire and
dozed. Again the atoms were gambolling before my eyes....[My mental eye] could distinguish larger
structures, of manifold conformation; long rows, sometimes more closely fitted together; all twining and
twisting in snakelike motion. But look! What was that? One of the snakes had seized hold of its own
tail, and the form whirled mockingly before my eyes. As if by a flash of lightning I awoke ...".

 

According to How a Scientific Discovery is Made: A Case History (American Scientist 84 (July-August 1996) 364-
375), by Gerald Holton, Hasok Chang and Edward Jurkowitz:

"... In the case of Karl Alex Mueller ... a major motivation was ...[his]... feeling that the highly
symmetrical crystal stucture that proved essential to the discovery of high-temperature superconductivity
...[in Perovskite-type Oxides]... had the affective power of a mandala ... Mueller later chose the
Dharmaraja mandala ...

... to illustrate an introspective essay on his sources of inspiration. ... Perovskites ... are a class of ceramics
that have a particular atomic arrangement. In their ideal form perovskites, which can be described by the
general formula ABX3, consist of cubes that are decorated with three elements. The A cation (positively
charged ion) ... lies at the center of each cube, the B cations occupy all eight corners and the X anions
(negatively charged ions) lie at the midpoints of the cube's 12 edges. ... As ...[Mueller]... put it: "I was
always dragged back to this symbol." ... in 1952, when he was working on his doctorate ... Wolfgang Pauli
... one of Mueller's professors at ETH, had just published an essay on the influence of archetypal
conceptions in the work of the astronomer Johannes Kepler in a book coauthored with psychoanalyst Carl
Jung. ... Mueller started to read Kepler avidly, thus encounhtering Kepler's deep commitment to the
guidance of ... the five Platonic solids ... in his work on planetary motion. ... Mueller continued, "If you are
familiar with Jung's terminology, ther perovskite structure was for me, and still is, a symbol of - it's a bit
high-fetched - but of holiness. It's a mandala, a self-centric symbol which determined me ... I dreamt
about htis perovskite symbol while getting my Ph.D. And more interesting about this is also that this
perovskite was not just sitting on a table, but was held in the hand of Wolfgang Pauli, my teacher." ...

... Their [Mueller and Bednorz] barium cuprate copound contained well-separated planes of copper and
oxygen atoms, and these layers turened out to be a universal property of high-temperature
superconductors. ... these layers exist because the compound is not, after all, a true perovskite; because of
the way its unit cells stack, it has orthorhombic rather than cubic symmetry. [ The breaking of cubic symmetry
corresponds to omitting 4 of the 12 X anions, that is, omitting 4 X anions lying on the 4 edges of one face of the cube. ] As
Mueller said to us in this connection, although Kepler tried to decompose planetary orbits into perfect
circles, he was led to ellipses instead - but thereby helped prepare for Newton's Principia. ...

http://www.xs4all.nl/~abandon/creun.htm
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... the most striking feature of the culture at the Zurich laboratory [of Mueller and Bednorz] was the
willingness to give good people the freedom to pursue projects with long gestation periods. ...".

 

In November 2003, Jack Sarfatti received a message from Constantin Ivanenko saying, in part: "... importance of
barium titanate - key component of "psi-genome weapons" - was intuitively foreseen by SF author H. Kuttner; - who
wrote in his '54 novel "Mutants" that "destiny of Humankind is contained in the chip of barium titanate crystal". ...".
Barium titanate, like some high-temperature superconductors, has a perovskite-type crystal structure. With some such
things, such as YBCO, you get superconductivity. With barium titanate, you get interesting dielectric and pizeoelectric
properties. My guess is that successful Dark Energy engineering will involve a similar crystal structure with both
superconductivity and properties such as pizeoelectricity to get useful transduction from gravity to EM and vice versa,
and that Mead resonance will be another necessary interesting piece of engineering. There are a lot of papers about
perovskite and related structures, but molecularuniverse.com has a nice elementary introductory web page.

 

According to a 1995 message from jit on a hindunet web page about a February 1990 article, COMPUTING THE
MATHEMATICAL FACE OF GOD: S. RAMANUJAN Posted by Dr. Jai Maharaj in HINDUISM TODAY February
1990:

"... S. Ramanujan ... died on his bed after scribbling down revolutionary mathematical formulas that
bloomed in his mind like ethereal flowers -- gifts, he said, from a Hindu Goddess. He was 32 the same age
that the advaitan advocate Adi Shankara died. Shankara, born in 788, left earth in 820. Srinivasa
Ramanujan was born in 1887. He died in 1920 -- an anonymous Vaishnavite brahmin who became the first
Indian mathematics Fellow at Cambridge University. Both Shankara and Ramanujan possessed
supernatural intelligence ...

... Ramanujan told friends the Hindu Goddess Namagiri whispered equations into his ear. Today's
mathematicians -- armed with supercomputers -- are still star-struck, and unable to solve many theorems
the young man from India proved quickly by pencil and paper. ... According to his wife -- Janaki, who still
lives outside Madras -- her husband predicted "his mathematics would be useful to mathematicians for
more than a century." ...

... Ramanujan was born in Erode, a small, rustic town in Tamil Nadu, India. His father worked as a clerk
in a cloth merchant's shop. his namesake is that of another medieval philosophical giant -- Ramanuja -- a
Vaishnavite who postulated the Vedanta system known as "qualified monism." the math prodigy grew up
in the overlapping atmospheres of religious observances and ambitious academics. He wasn't spiritually
preoccupied, but he was steeped in the reality and beneficence of the Deities, especially the Goddess
Namagiri. Math, of course, was his intellectual and spiritual touchstone. No one really knows how early in
life ramanujan awakened to the psychic visitations of Namagiri, much less how the interpenetration of his
mind and the Goddess' worked. By age twelve he had mastered trigonometry so completely that he was
inventing sophisticated theorems that astonished teachers. ... his first theorems unwittingly duplicated those
of a great mathematician of a hundred years earlier. ... he outpaced his teachers in numbers theory, but
neglected all other subjects. He could speak adequate English, but failed in it and history and other science
courses. He lost a scholarship, dropped out, attempted a return but fell ill and quit a second time. By this
time he was married to Janaki, a young teenager, and was supporting his mother. ... A manager at the
office admire the young man's work and sensed significance. He talked him into writing to British
mathematicians who might sponsor him. Ramanujan wrote a simple letter to the renowned G. W. Hardy at
Cambridge ...[who]... collaborated with an odd man named Littlewood, who was so publicly retiring that
people joked Hardy made him up. ... [Ramanujan's letter]... fell to them like a broadcast from alien worlds.
AT first they dismissed it as a curiosity. Then, they suddenly became intrigued ... Hardy ... arranged a
scholarship for the then 26-year-old Ramanujan. ... Debate still lingers as to the origins ofRamanujan's

http://www.molecularuniverse.com/Building_In_3D/bld5.htm
http://www.hindunet.org/alt_hindu/1995_Mar_2/msg00033.html
http://www.hindunet.org/alt_hindu/1995_Mar_2/msg00033.html
http://www.hindunet.org/alt_hindu/1995_Mar_2/msg00033.html
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edifice of unique ideas.Mathematicians eagerly acknowledge surprise statesof intuition as the real
breakthroughs, not logical deduction. There is reticence to accept mystical overtones, though ... many can
appreciate intuition *in the guise* of a Goddess. But we have Ramanujan's own testimony of feminine
whisperings from a Devi and there is the sheer power of his achievements. Hindus cognize this reality. ...".

 According to a St. Andrews mathematicians web page:

"... Srinivasa Ramanujan was one of India's greatest mathematical geniuses. He made substantial
contributions to the analytical theory of numbers and worked on elliptic functions, continued fractions, and
infinite series. ... Ramanujan sailed from India on 17 March 1914. ... On 16 March 1916 Ramanujan
graduated from Cambridge with a Bachelor of Science by Research (the degree was called a Ph.D. from
1920). He had been allowed to enrol in June 1914 despite not having the proper qualifications.
Ramanujan's dissertation was on Highly composite numbers and consisted of seven of his papers published
in England. Ramanujan fell seriously ill in 1917 ... Ramanujan sailed to India on 27 February 1919 arriving
on 13 March. However his health was very poor and, despite medical treatment, he died there the
following year.

The letters Ramanujan wrote to Hardy in 1913 had contained many fascinating results. Ramanujan worked
out the Riemann series, the elliptic integrals, hypergeometric series and functional equations of the zeta
function. On the other hand he had only a vague idea of what constitutes a mathematical proof. Despite
many brilliant results, some of his theorems on prime numbers were completely wrong. Ramanujan
independently discovered results of Gauss, Kummer and others on hypergeometric series. Ramanujan's
own work on partial sums and products of hypergeometric series have led to major development in the
topic. Perhaps his most famous work was on the number p(n) of partitions of an integer n into summands.
MacMahon had produced tables of the value of p(n) for small numbers n, and Ramanujan used this
numerical data to conjecture some remarkable properties some of which he proved using elliptic functions.
Other were only proved after Ramanujan's death. In a joint paper with Hardy, Ramanujan gave an
asymptotic formula for p(n). It had the remarkable property that it appeared to give the correct value of
p(n), and this was later proved by Rademacher. Ramanujan left a number of unpublished notebooks filled
with theorems that mathematicians have continued to study. ...".

 

A few other Archetypes ( each of which may contain substructures that are also Archetypes ) are:

Real Clifford Algebra 8-Periodicity, its Octagonal Mandala, I Ching, and IFA
J3(O) and Sri Yantra and Leech Lattice
Octonions and E8 Lattice
7-sphere and D4 and Lie Sphere for D5 / D4xU(1)
3-sphere and its Clifford-Hopf Fibration
Beethoven111
VoDou Chile
Grosse Fugue
Es MussSein!

 

According to a Jack Sanders web page:

"... a flock of crows has come to be known as a "murder" of crows. ... Bob Sear was reminded of a story a
friend told him. "He said he watched a large ...[murder]... of crows surrounding a single crow and all were
cawing loudly and constantly at the one crow who sat still with his head hanging down. After a long time,
the one single crow suddenly just fell to the ground and died. ...".

http://www-groups.dcs.st-and.ac.uk/history/Mathematicians/Ramanujan.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/B111.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vodoch1.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vodoch2.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/vGrFx.au
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/mesEMSxx.au
http://64.27.81.70/bird365.htm
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According to a web page about crows and ravens:

"... The raven is known throughout history as both portent and prophet. ... Muslims call the raven Abu
Zajir, which means the Father of Omens. ... Among the Irish the "Raven's Knowledge" is used when
describing seers. These people with extra senses and often some ability to prophesy are compared to this
bird which man has attributed supernatural abilities. A group of crows is known as a "murder" of crows.
A "murder" of crows is based on the persistent but fallacious folk tale that crows form tribunals to judge
and punish the bad behavior of a member of the flock. If the verdict goes against the defendant, that bird
is killed (murdered) by the flock. The basis in fact is probably that occasionally crows will kill a dying
crow who doesn't belong in their territory or much more commonly feed on carcasses of dead crows. Also,
both crows and ravens are associated with battlefields, medieval hospitals, execution sites and cemeteries
(because they scavenged on human remains). ...

Here is a report of a crow funeral which I found on the Internet written by Carl Cook: "The sound of
many crows calling at once filled the air. I peeked out the window, and everywhere I could see, crows,
maybe a couple hundred of them. They were on the sidewalk. They were on the power lines. They were on
the logs that served as stops for parked cars, and they were in the trees. Almost hidden against one of the
logs, I saw a dead crow. There were a few crows standing near the body. The noise continued for about a
minute or so, when suddenly, an unseen conductor waved his baton, and the cawing stopped. The silence
was equally as loud. There was a pause. Then, the invisible conductor again waved his baton, and there
was a great and noisy flurry of feathers, as the crows took off and flew in all directions. Soon they were
gone, leaving their lifeless kin to the elements. I continued my watch in silent awe, feeling that I had just
witnessed something few have seen ... the crow's version of what we would call, a funeral. ...

During the 1930s my father Frank and his brother Sidney lived near Pine Mountain with the Jess Bohannon family. A
crow lived with them, more as a friend than a pet. Since my parents have died, I live in the house in which I grew up

with them, and, since my mother's final illness and death, a family of crows has lived here also.

Tony Smith's Home Page

......

http://www.tokyo.to/fowler/frametwo.html
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The Great Pyramid
has Golden Geometry of the Golden Mean.

What does it look like? 

 

Ikonos satellite image.

PBS NOVA has an Online Exploration of the Giza Pyramids and Sphinx with commentary by Mark Lehner and Zahi Hawass, who advocate an age of about
4,600 years for the Giza pyramids. Mark Lehner says "... we know ... the date of the pyramids ... mostly by context. The pyramids are surrounded by cemeteries of
other tombs. ... we find organic materials ... that can be radiocarbon dated ... But primarily we date the pyramids by their position in the development of Egyptian
architecture and material culture over the broad sweep of 3,000 years. ..."

I agree with the dates of the materials found in the area of the Giza pyramids, but I do NOT agree that those materials, tombs, etc., are the materials, tombs, etc.,
of the builders of the Giza Pyramids and Sphinx. In my opinion, the builders were either the Ice Age Civilization of 36,525 to 11,600 years ago, or, at the latest, a
part of a global Early Human Civilization that broke up about 6,000 years ago, and that the Giza Sphinx and Pyramids were already built about 5,100 years ago
when Menes reunited Lower Egypt, including Giza, with Southern Upper Egypt.

 

 

What does it look like?
 
The largest of the Giza pyramids is usually called the Great Pyramid.  
I prefer to call it the Great Golden Pyramid, because its geometry 
is that of the Golden Mean.  
The Golden Mean Ratio is given by PHI = (1 + sqrt(5))/2 = 1.618... .

http://galaxy.cau.edu/tsmith/KW/goldengeom.html
http://www.spaceimaging.com/carterra/images/pyramids_pan8.jpg
http://www.pbs.org/wgbh/pages/nova/pyramid/textindex.html
http://galaxy.cau.edu/tsmith/KW/goldengeom.html
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The Great Golden Pyramid has height sqrt(PHI) = 1.272... 
and base 1+1 = 2. 
Each triangular face intersects the ground at an angle 
of arcsin(sqrt(PHI)/PHI), a little less than 52 degrees.  
 
Since 4/sqrt(PHI) = PI, approximately, so that the circumference 
of a circle whose radius is the height of the pyramid is  
2 x PI x radius = 2 x PI x sqrt(PHI) = 
= 2 x (4/sqrt(PHI)) x sqrt(PHI) = 2 x 4 = 8 , 
and since the perimeter of the base of the pyramid is 
2 + 2 + 2 + 2  =  8 , 
the Great Golden Pyramid approximately squares the circle. 
 
Exterior measurements of the Great Golden Pyramid are 
now very uncertain, because the casing of limestone blocks 
has been removed over the years.  
Some smaller blocks are in European museums, 
but most of them are in Cairo, 
where they are now part of dams, bridges, 
and mosques (such as the Sultan Hasan Mosque).  
 
Each side of the base of the Great Golden Pyramid 
is about 440 Royal Cubits, 
so that each semibase is 220 RC, 
the total perimeter of its base is about 8 x 220 = 1760 RC. 
 

Units of measurement often used for the Great Golden Pyramid include the Primitive Inch (PI = 2.54268 cm) and the Royal Cubit (RC = 20.6066 PI, or 52.396
cm).

 
Its height would be about 280 RC if 
it had a capstone shaped like a Golden pyramid. 
Therefore, the ratio of perimeter to height 
would be approximately 2 PI:  1760/280 = 6.28... .

SteveR pointed out that an earlier version of this page had an error in which I wrote PI instead of 2 PI, a mental mistake that I probably made by thinking of PI as
fundamental and neglecting the 2, and failing to proof-read carefully. Perhaps I should think of 2 PI as more fundamental than PI, as advocated by Bob Palais in
his Mathematical Intelligencer (2001, v. 23, no. 3, pp. 7-8) article PI Is Wrong!.

 
Each face is an isosceles triangle of height PHI times the semibase.  
Such an isosceles triangle has central angle 
2 arccos(PHI/sqrt(1+PHI^2)) = 63.43... degrees. 
If three such triangles are used to make 
a pyramid (instead of the four at Giza), 
and if they are mirrors to make a mirrorhouse, 
the result is an icosahedral kaleidoscope.  
 
In describing the Great Golden Pyramid, 
I do not try to be exact about lengths, angles, 
and such, but only approximate.  One reason for 
discussing it approximately is that the pyramid 
itself has been disturbed, 
perhaps by earthquakes over the last few thousand years, 
or 
perhaps by explosions inside the pyrmid, 
as suggested by Chris Dunn because the 
disturbance seems to be to internal structure of the pyramid 
rather than to the base of pyramid. 
Internal explosions were used by Vyse during 
his explorations in the 1800s. 

This gif image amplifies the magnitude of the disturbance 
by a factor of 10 to show it more clearly.  
 
Another reason is that my astronomical software 
does not go back in time to 9000 BC, so I have 
just estimated with a paper precession chart, 
a 6-inch star globe, and protractor, ruler, and compass, 

http://www.math.utah.edu/%7Epalais/
http://www.gizapower.com/
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to see roughly what is where.  
 
Still another reason for using rough estimates is 
my general attitude that you can get a better 
overall view of something by initially making 
rough overall estimates than by trying to 
achieve a lot of precision at first.  
Rough first approximations can often show 
you what is important and what is not, 
and then later you can refine the important things.  
 
The Great Golden Pyramid contains two interior chambers 
and a number of interior shafts.  The interior shafts 
all generally lie in a north-south vertical plane 
section of the pyramid, displaced a little east of 
the center of the pyramid:  

It (like many other Egyptian pyramids) has chambers underneath, 
but the Great Golden Pyramid has far more elaborate interior chambers 
than any other Egyptian pyramid.  
 
The higher interior chamber, usually called the King's chamber, 
is called here the Upper Chamber.  
The lower interior chamber, usually called the Queen's chamber, 
is called here the Mid Chamber.  
 
The Entrance shaft starts at an entrance on the north face, 
a little above ground level, 
and descends at an angle of about 26 degrees.  
Since the latitude of Giza is about 30 degrees North, 
if you go into the entrance shaft and look back, 
you will see a part of the sky centered about 4 degrees 
from the North pole in the sky.  
If you could see through the ground and the Earth as 
you looked forward going down the Entrance shaft, 
you would see an area near the South pole in the sky. 

The Entrance shaft continues down to the conventional 
chamber under (not inside) the pyramid.  
However, part way there an Ascending shaft branches off, 
and goes up to the two interior chambers.  
That shaft goes up at a slope of about 26 degrees.  
If you could see through the pyramid to the sky in its direction, 
you would see (at a certain time of day) the Belt of Orion.  
At another time of day, you would see the Southern Cross.  
 
The height of the entire pyramid 
(not including the capstone, which is and has been missing) 
is 203 courses, or layers, of varying thicknesses, 
totalling about 264.5 RC. 
If a capstone went to the theoretical apex of the pyramid, 
the total height would be about 282 RC, or, 
roughly rounding, 280 RC. 
 
At a little bit above the 25th course, 
the Ascending shaft branches into 3 passages: 
the Well Passage, descending vertically; 
the horizontal branch to the Mid Chamber; 
and the continuation into the Grand Gallery.  
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The Well Passage is a vertical descending branch, 
leading through an irregular shaft down 
to the chambers underneath the pyramid.  
 
The horizontal branch leads to the Mid Chamber, 
which is located on the East-West plane of the pyramid 
just East of the North-South plane.  
The Mid Chamber is made of limestone, 
10 RC in the East-West direction, 
11 RC in the North-South direction, 
and the height of the North and South side walls 
is (20/sqrt(5)) RC = about 8.94 RC.  
The height of the top of the gable roof is about 11.8 RC.
 
A 5-step corbeled Niche, from 1 RC to 2 RC deep,  
from 1 RC to 3 RC wide, and (20/sqrt(5)) RC = about 8.94 RC high, 
has been carved in the East wall. 
 
The top of the side walls is 50 RC above the base of the pyramid. 
 
A crust of salt is on the walls of the Mid Chamber. 
 
Two small shafts, with cross section 
about 8 x 8 PI = 0.388 x 0.388 RC = 20.3 x 20.3 cm, 

which is about the size of a waveguide set at the frequency of "... 21-centimeter Radiation ... "radio emission" from hydrogen when the electron flips its spin ... a critical technique for "seeing" the
interstellar medium which is dominated by hydrogen ...",

go North and South from the Mid Chamber  
at an angle of about 39 degrees.  

Their openings were sealed until about 1872.  
The top of the openings are about 3.3 RC from the floor, 
the same level as the top of the bottom section of the Niche 
and the roof of the entrance into the Mid Chamber.  
 
The Southern shaft has been explored by a robot used 
by Rudolf Gantenbrink of Munich.  He has found it to be 
blocked by a stone door with handles.  
An new exploration was then undertaken to 
see what is behind the stone door.  
In 2002 Zahi Hawass and his team used a new robot to 
drill through the door 

and look behind it with a small camera 

http://blueox.uoregon.edu/%7Ejimbrau/astr122/Notes/Chapter18.html
http://blueox.uoregon.edu/%7Ejimbrau/astr122/Notes/Chapter18.html
http://www.mm2000.nu/sphinx.html
http://www.cheops.org/
http://www.planetarymysteries.com/egypt/egyptnews/1999/210egypt.html
http://www.netlink.co.uk/users/solos/
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to find yet another door. 

 

  
Since the 39 degree angles of the Mid Chamber shafts 
are nearly the right-angle-complements of the 52 degree 
angles of the faces of the pyramids with the ground, 
the Mid Chamber shafts symbolically place the Mid Chamber 
at the apex of an inverted intersecting and interpenetrating 
Great Golden Pyramid.  

In this way, the Mid Chamber (which is smaller than a 
capstone that would complete the geometry of the pyramid) 
might be regarded as being the interior chamber of a "virtual" capstone, 
and the Niche might be a "door" to a "virtual gallery shaft" 
leading to the "outside" of the "virtual" capstone.  
 
Returning to the Ascending shaft, and continuing ascent, 
you enter the Grand Gallery, an upward extension continuing 
to ascend at the 26 degree slope toward the Antechamber 

preceding the Upper Chamber.   

The Grand Gallery has 7-step corbeled side walls,
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2 RC wide at the top and 4 RC wide at the floor. 
The floor has a central groove 2 RC wide, 
flanked by 1 RC floor-ramps on each side. 
The Grand Gallery is about 18 RC high vertically, 
or about 16 RC high perpendicular to its floor. 
It is about (200/sqrt(5)) = about 89 RC long. 
There are 55 ramp-holes on the sides of the floor-ramps. 
 
Some parts of the Grand Gallery walls contain salt deposits, 
but not as much as in the Mid Chamber.  
 
At about the level of the 50th course of the pyramid, 
the Grand Gallery reaches the level of the Upper Chamber 
and leads through a low passage way about 2 RC x 2 RC x 2.5 RC 
to the Antechamber of the Upper Chamber.

The Antechamber is about 5 RC long, 2 RC wide and 
a little over 5 RC high.  
Its side walls have 4 pairs of vertical grooves, 
each about 4 RC high. 
3 go all the way to the floor. 
The first pair of grooves stop 2 RC above the floor, 
and contain a two-section granite leaf about 2 RC high, 
each section being about 1 RC high.  
 
You could slide the top section of the granite leaf 
up and out of the first pair of grooves, 
then move it over and drop it into 
one of the other 3 pairs of grooves.  
You could then do the same thing with the bottom section. 
In this way, 
you could make a 2 RC high wall in any one 
of the other 3 pairs of grooves, 
or you could make two 1 RC high walls in any two of them.  
 
Such a 2 RC high wall in the last pair of grooves 
would block the entrance to the Upper Chamber, 
which is through a low passage way about 2 RC x 2 RC x 5 RC.  
 
Other such configurations would not block the entrance, 
but you could use them to act as "dams" to contain 
water or other liquids in the Upper Chamber 
and the Antechamber.  
 
The Upper Chamber itself is made of granite, 
about 10 RC wide (North-South), 
about 20 RC long (East-West), 
and about 5 x sqrt(5) RC = about 11.18 RC high.  

The diagonal of each North-South wall is about 15 RC. 
The diagonal of the whole chamber is about 25 RC.  
The ratio of the North-South wall diagonal 
to the East-West length to the whole chamber diagonal 
is about 15:20:25 = 3:4:5 .
A granite coffer is inside.  
It is about 2 RC high, about 1.9 RC wide, and about 4.36 RC long. 
It is too wide to be taken in or out through the Entrance shaft. 
In Primitive Inches, its dimensions are about: 
exterior height - 41.213    interior depth  - 34.2
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exterior width  - 38.698    interior width  - 26.7
exterior length - 89.806    interior length - 77.8

The dimensions of the coffer make it possible that the Ark of the Covenant could fit inside it, including carrying poles, since according to Exodus (chapter 37) the
Ark is (in terms of conventional cubits that are roughly 18 conventional incles) 2 cubits (36 conventional inches) long, 1.5 cubits (27 conventional inches) wide,
and 1.5 cubits (27 conventional inches) high. The two Cherubim on top of the Ark would have about 34.2 - 27 = 7.2 conventional inches to fit inside the coffer.

Two small shafts, with cross section 
about 8 x 8 PI = 0.388 x 0.388 RC = 20.3 x 20.3 cm, 

which is about the size of a waveguide set at the frequency of "... 21-centimeter Radiation ... "radio emission" from hydrogen when the electron flips its spin ... a critical technique for "seeing" the
interstellar medium which is dominated by hydrogen ...",

go North and South from the Upper Chamber.  
 
The top of the Northern shaft is about 2 RC above the floor.   
The shaft goes up at an angle of about 32 degrees to exit 
the pyramid at the 101st course.  
If you looked out the Northern shaft, 
you would see the area of the North polar sky. 
If you went outside the pyramid and looked down the shaft, 
and could see through the pyramid and the Earth, 
you would see the area of the South polar sky.  
 
The top of the Southern shaft is also about 2 RC above the floor. 
The shaft goes up at an angle of about 45 degrees to exit 
the pyramid at the 102nd course.  
If you went outside the pyramid and looked down the shaft, 
and could see through the pyramid and the Earth, 
then (at a certain time of day) you would see 
the Center of the Milky Way galaxy in Saggitarius.  
If you looked out the Southern shaft from within, 
then (at the same certain time of day) you would see 
the thinnest part of the Milky Way, 
North of Betelgeuse, between Orion and Taurus. 
 
Above the Grand Gallery is a Great Void leading to Ceiling Chambers 
above the Upper Chamber. 

(image from ScanPyramids web site) There is also an Entrance Void above the Entrance Shaft. 

According to http://dx.doi.org/10.1038/nature24647 (2017) 
"... The Great Pyramid ... was built on the Giza Plateau (Egypt) ... 
Despite being one of the oldest and largest monuments on Earth, 
there is no consensus about how it was built ... we imaged
the pyramid using muons, which are by-products of cosmic rays that
are only partially absorbed by stone ... The resulting cosmic-ray
muon radiography allows us to visualize the known and potentially
unknown voids in the pyramid in a non-invasive way. Here we report
the discovery of a large void (with a cross section similar to the
Grand Gallery and a length of 30 m minimum) above the Grand Gallery, 
which constitutes the first major inner structure found
in the Great Pyramid since the 19th century ... This void, named
ScanPyramids Big Void, was first observed with nuclear emulsion
films ... installed in the Queen’s chamber (Nagoya University),
then confirmed with scintillator hodoscopes ... set up in the same
chamber (KEK) and re-confirmed with gas detectors ... outside of the
pyramid (CEA). This large void has therefore been detected with a
high confidence by three different muon detection technologies and
three independent analyses ...".

http://blueox.uoregon.edu/%7Ejimbrau/astr122/Notes/Chapter18.html
http://blueox.uoregon.edu/%7Ejimbrau/astr122/Notes/Chapter18.html
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The Grand Gallery and Upper Chamber represent the 4-Real-dimensional Physical World Minkowski Spacetime 
of Schwinger Sources and Human Tubulin / Microtubules. It is the RP1 x S3 Shilov Boundary Lie Sphere 
of 
the Lie Ball Complex Domain Type IV(4)(p=2) in which Planck Scale Cl(16) Cells mirror the information 
content of the Human-scale Microtubule / Tubulin Quantum Consciousness structures. 
The 4 Ceiling Chamber spaces ( 1-4 ) represent the 4 Complex Imaginary Dimensions of the Lie Ball Complex Domain. 
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Therefore, the Builders of the Great Pyramid represented the Real Shilov Boundary Physical world 
by the Grand Gallery and Upper Chamber that are easily accessible by Humans with Microtubule Quantum Consciousness 
and 
they represented the Imaginary Complex World of Cl(16) Spacetime Cells mirroring the Human Microtubule World 
as Ceiling Chamber spaces and the Great Void that are more accessible to Souls of the Spirit World than to Physical Humans. 

HERE is some more about the Great Pyramid. 

Tony Smith's Home Page

......
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 Introduction to my May 2002 Cookeville Clifford Algebra talk:

 

Complex Clifford Periodicity

Cl(2N;C) = Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

Cl(2;C) = M2(C) = 2x2 complex matrices

spinor representation = 1x2 complex column spinors

Hyperfinite II1 von Neumann Algebra factor is the completion of the union of all the tensor products

Cl(2;C) x ...(N times tensor product)... x Cl(2;C)

By looking at the spinor representation, you see that "the hyperfinite II1 factor is the smallest von
Neumann algebra containing the creation and annihilation operators on a fermionic Fock space of

countably infinite dimension."

In other words, Complex Clifford Periodicity leads to the complex hyperfinite II1 factor which represents
Dirac's electron-positron fermionic Fock space.

Now, generalize this to get a representation of ALL the particles and fields of physics.

 

Use Real Clifford Periodicity to construct a Real Hyperfinite II1 factor as the completion of the union of
all the tensor products

Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

where the Real Clifford Periodicity is

Cl(N,7N;R) = Cl(1,7;R) x ...(N times tensor product)... x Cl(1,7;R)

The components of the Real Hyperfinite II1 factor are each

Cl(1,7;R)

[ my convention is (1,7) = (-+++++++) ]

Cl(1,7) is 2^8 = 16x16 = 256-dimensional, and has graded structure

1   8   28   56   70   56   28   8   1

What are the physical interpretations of its representations?

There are two mirror image half-spinors, each of the form of a real (1,7) column vector with octonionic

http://math.tntech.edu/rafal/cookeville/cookeville.html
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structure.

The 1 represents:

the neutrino.

The 7 represent:

the electron;
the red, blue, and green up quarks;
the red, blue, and green down quarks.

One half-spinor represents first-geneneration fermion particles, and its mirror image represents first-
generation fermion antiparticles.

Second and third generation fermions come from dimensional reduction of spacetime, so that

first generation - octonions
second generation - pairs of octonions
third generation - triples of octonions

There is a (1,7)-dimensional vector representation that corresponds to an 8-dimensional high-energy
spacetime with octonionic structure

that reduces at lower energies to quaternionic structures that are

a (1,3)-dimensional physical spacetime [my convention is (1,3)=(-+++)]
a (0,4)-dimensional internal symmetry space

There is a 28-dimensonal bivector representation that corresponds to the gauge symmetry Lie algebra
Spin(1,7)

that reduces at lower energies to:

a 16-dimensional U(2,2) = U(1)xSU(2,2) = U(1)xSpin(2,4) whose conformal Lie algebra / Lie
group structure leads to gravity by a mechanism similar to the MacDowell-Mansouri mechanism;
a 12-dimensional SU(3)xSU(2)xU(1) Standard Model symmetry group that is represented on the
internal symmetry space by the structure SU(3) / SU(2)xU(1) = CP2.

There is a 1-dimensional scalar representation for the Higgs mechanism.

The above structures fit together to form a Lagrangian
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that reduces to a Lagrangian for Gravity plus the Standard Model.

Representations have geometric structure related to E6

E6 is an exceptional simple graded Lie algebra of the second kind:

E6 = g = g-2 + g-1 + g0 + g1 + g2

g0 = so(1,7) + R + iR

dim g-1 = 16

dim g-2 = 8

This gives real Shilov boundary geometry of S1xS7 for (1,7)-dimensional high-energy spacetime
representation and for the first generation half-spinor fermion representations.

The geometry of the representation spaces, along with combinatorial structure of second and third
generation fermions, allows calculation of relative force strengths and particle masses:

electromagnetic fine structure constant = 1/137.03608
weak force - Higgs VEV = 252.5 GeV
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Higgs mass = 145.8 GeV
Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
W+ mass = W- mass = 80.326 GeV
Z0 mass = 91.862 GeV

color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running gives
color force strength = 0.167 (at 5.3 GeV)
color force strength = 0.121 (at 34 GeV)
color force strength = 0.106 (at 91 GeV)
If Nonperturbative QCD and other things are taken into account, then the color force strength
= 0.123 (at 91 GeV)

Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39)

 

Me = 0.5110 MeV (assumed, since it is mass ratios that are calculated)
Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)
Md = Mu = 312.8 MeV (constituent quark mass)

 

Mmu = 104.8 MeV
Ms = 625 MeV (constituent quark mass)
Mc = 2.09 GeV (constituent quark mass)

 

Mtau = 1.88 GeV
Mb = 5.63 GeV (constituent quark mass)
Mt = 130 GeV (constituent Truth Quark mass)

However:

Fermilab says that the T-quark mass is about 170 GeV.

?? Which is the True T-quark mass: 130 or 170 ??
 

 

 

 

 

The quote is from John Baez's web page week 175 at http://math.ucr.edu/home/baez/week175.html

E6 GLA structure is from Soji Kaneyuki's writing in Analysis and Geometry on Complex Homogeneous Domains, by
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Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000).

Frank D. (Tony) Smith, Jr., Cartersville, GA, March 2002http://www.innerx.net/personal/tsmith/TShome.html
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Albrecht Durer
According to a google cache of http://d.whyville.net/smmk/whytimes/article?id=75:

 "... Durer was born May 21, 1471, in a small village outside of Nürnberg, Germany. He was the third son of Albrecht
Durer and Barbara Holfer. He was one of eighteen children ... His father's family came from Hungary ... the family
name was Ajtos which means "door" in Hungarian. When Durer senior and his brothers came to Germany they chose
the name Turer which sounds like the German "Tur" meaning door. ... His father ... died in 1502 and Durer was left to
care for his sick, and nearly blind, mother. ...".

According to an alchemylab web article by John Read:

"... Durer (1471-1528) ... was particularly skilled in drawing on the block for the wood-cutter and in engraving on
copper with his own unsurpassed hand. In 1513 and 1514 he wrought three engravings on copper that will rank for all
time among the world's select masterpieces of this form of art. These were ...

"Melencolia" (1514). ... "St. Jerome in his Study" (1514), ... and ... "The Knight " (1513) ...". (images from web museum web pages)

Old Dog or             Mature Dog                Young Dog
Newborn Lamb                  Lion              Salamander

MELENCOLIA I

(image from an abcgallery web site)

http://d.whyville.net/smmk/whytimes/article?id=75
http://www.alchemylab.com/melancholia.htm
http://www.ibiblio.org/wm/paint/auth/durer/engravings/
http://www.abcgallery.com/D/durer/durer3.jpg
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According to an alchemylab web article by John Read:

"... The rainbow, seen in the background, was the alchemist's favorite symbol for the colors that were held to appear, in
a definite sequence culminating in red ...

... alchemical apparatus ... of Durer's design [included] ... the crucible ... the saw and plane and the hammer and nails ...
Sophic Sulfur, one of the two final ingredients of the Philosopher's Stone, and ... second ingredient, Sophic Mercury,
was sometimes ... shown balancing ... in a pair of scales ...

The seven-runged ladder ...[of] Jacob ... is another ... alchemical symbolism, the rungs representing ... the associated
heavenly bodies ...

The polyhedron lying beside the foot of the ladder ... may be an image of the Philosopher's Stone ... the ... Stone of
Saturn ... One of the elements of Saturnine mysticism is measurement, typified by the compasses, balance, and hour-
glass ...".

... The number four is emphasized in the magic square ...[

(image from a web article by Matt Haub)

http://www.alchemylab.com/melancholia.htm
http://nhcs.k12.in.us/staff/pbortka/studentwork/arthistory/Durer/melencolia.JPG


Albrecht Durer

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/ADurer.html[4/16/18, 1:44:27 AM]

]... shown so prominently in ...[ MELENCOLIA I ]... This magic square ... shows the date of the engraving (1514) in
the middle cells of the bottom row. Similar magic squares of the orders three through nine were constructed by Durer's
contemporary, Cornclius Agrippa, and assigned to Saturn, Jupiter, Mars, Sol, Venus, Mercury, and the Moon. ...".

According to a Magic Square web page:

"... Cornelius Agrippa (1486-1535) joined the seven known planets with these seven Magic Square:

Saturn ...[ 3x3 ]... Magic Square: the magic costant is 15 and the sum of all the numbers of the square is 45 ...
Jupiter ...[ 4x4 ]... Magic Square: the magic costant is 34 ... The sum of all the numbers of the square 136
...
Mars ...[ 5x5 ]... Magic Square: the magic costant is 65 ... The sum of all the numbers of the square is 325 ...
Sun ...[ 6x6 ]... Magic Square: the magic costant is 111 ... The sum of all the numbers of the square is 666 ...
Venus ...[ 7x7 ]... Magic Square: the magic costant is 175 ... The sum of all the numbers of the square is 1225 ...
Mercury ...[ 8x8 ]... Magic Square: the magic costant is 260, the sum of all the numbers of the square is 2080 ...
Moon ...[ 9x9 ]... Magic Square: the magic costant is 369 ... The sum of all the numbers of the square is 3321
...".

According to a Web Gallery of Art web page:

"... Durer's greatest achievement in printmaking were the three engravings of 1513-14, regarded as his masterpieces.
Melencolia I is by far the most complex of the three master engravings. The winged genius, representing the figure of
Melancholy, rests her head on her hand, in a reflective pose, and holds a compass. Around her are geometric shapes,
including a sphere and a giant polyhedron, along with scattered woodworking tools. The tools are drawn from the field
of measuring and building, in other words, architecture. The rhomboid and sphere represent geometry, the science of
measurement and numbers upon which all arts are based. On the wall of the building hang a bell, an hourglass, scales
and a magic square of 16 numerals (with each line adding up to 34). A dog sleeps at Melancholy's feet and a cherub
sits astride an upturned millstone. A bat-like creature holds up the inscription ... Melencolia I ...".

David Finkelstein noticed the peculiar spelling of MELENCOLIA and realized that it could have been so spelled in
order to make an anagram, such as:

MELENCOLIA I =

= LIMEN (Latin for threshhold, door, gate) + COALE (Latin for sustain or keep) + I =

= I the Gate Keeper

Such an anagram for MELENCOLIA I would mean that the final I is NOT the Roman Numeral I indicating the first of
a possible series of engravings.

The Gematria value of melencolia is 

http://www.geocities.com/CapeCanaveral/Lab/3469/examples.html
http://www.kfki.hu/~arthp/html/d/durer/2/13/4/079.html
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the Fermat prime number 257 = 256 + 1 
when evaluated as follows: 
   
m - mu - mem =         40
e - epsilon - he =      5
l - lambda - lamed =   30
e - alpha - aleph =     1
n - nu - num =         50
c - kappa - kaph =     20
o - omicron - a'ayin = 70
l - lambda - lamed =   30
i - iota - yod =       10
a - alpha - aleph =     1
TOTAL =               257 = 256 + 1

subtotal for limen =  135 = 27 x  5
subtotal for coale =  122 =  2 x 61

Did Eddington get his 136 fine structure constant from Durer?

Eddington got 136 by  
starting with 2x2 = 2^2 = 4 = 1 + 3 (nails in Melencolia I) 

and then separating pure from mixed products: 

(1 + 3 ) x (1 + 3) = 
= 1x1 + 3x3 (pure) + 3x1 + 1x3 (mixed) =
=  10 + 6 = 16 4x4 = 2^4

(10 + 6 ) x (10 + 6) = 
= 10x10 + 6x6 (pure) + 6x10 + 10x6 (mixed) =
= 136 + 120 = 256 = 16x16 = 2^8

The 120 = half of the 240 small panes windows of St. Jerome's study

The 136 = 16x17/2 = Jupiter Magic Square in Melencolia I 

The 256 = Cl(1,7) D4 Clifford algebra of D4-D5-E6-E7-E8 VoDou Physics
        = the 256 Odu of IFA

 

The large polytope

(image from a web article by Matt Haub)

is a transformation of a cube. To make it, start with a cube whose long diagonal is vertical

http://nhcs.k12.in.us/staff/pbortka/studentwork/arthistory/Durer/melencolia.JPG
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Note that it has 1+3+3+1 = 8 vertices

and that if the middle 3+3 = 6 were projected to the ground, they would form the outer vertices of a Mogen David

/\
____/__\____
\  /    \  /
\/      \/
/\      /\

/__\____/__\
\  /
\/

of two intersecting triangles.

Now, stretch the cube vertically by a ratio of 5:4
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Durer's stretching from 4 to 5 may symbolize his development of tilings with 5-fold symmetry. According to an
Architecture of Life web page by Bonnie Goldstein DeVarco:

"... Albrecht Durer (1471-1528), one of the first masters of perspective, felt that geometry was the right
foundation for all painting and decided to "teach its rudiments and principles to all youngsters eager for
art." Indeed, in the 16th century his four volumes of Unterweisung were meant to be understood by artists
and artisans rather than mathematicians. Through this treatise, Durer introduced a type of "workshop
geometry"... to other artisans of the day. Unterweisung is marked by its almost complete lack of
mathematic proofs even though Durer consulted continually with geometricians. He felt artists, who
created with their hands required a treatise that could provide an experimental, experiential approach, one
that could be drawn on by using simple tools. It would be more accessible than an abstract treatise filled
with mathematical calculations. Durer's investigations into depicting animate forms such as the human
figure and plant life led him to write "The Theory of Curves" as part of this series of treatises on art which
influenced generations of artists. Even without calculations and abstract logic, Durer's Unterweisung
influenced scientists like Kepler and Newton as well as the artists for whom he wrote the treatise.

Durer developed a "grid" through which a three-dimensional scene could be depicted with accuracy on a
flat plane. A linear grid with its verticle and horizontal lines, however was far too simple. Durer then
created a newer method of constructing polygons into tilings which filled space on the plane, similar to the
tilings that were seen in Islamic decoration. Durer was familiar with Islamic tilings based on regularly
repeating forms of the square and triangle. Since Durer's art problem was depicting the curves of animate
objects, the right angles and triangles of ordinary grids were too rigid to contain the unique curves of a
leaf, a blade of grass, human breasts or buttocks. So he developed a new series of grids or "tessellations"
giving special emphasis to "quadratura circuli" and the construction of polygon tilings which carried the
special property of five-fold symmetry.  His tilings included the pentagon (five-sided figure), decagon
(ten-sided figure), enneagon (nine-sided figure) and others. ... He studied polyhedra by using "nets." These
nets or tessellations could be cut and folded along prescribed lines and joined at their edges to form the
regular and semi-regular polyhedral solids.

Durer's method, different than geometers of the day was to create these polygons not by mathematical
calculation but by a working method whereby the "opening of the compass remains unchanged." Durer's
fivefold angular figures closely approximated the arcs of curves but were drawn without calculations. He
would superimpose these "tracery patterns" atop his artistic depiction of natural forms to create the proper
classical curves of animate life. His fivefold tessellations allowed more freedom in depicting such curves.
Durer eventually abandoned the superposition of the compassbecause such classical perfection was not
found in the organic undulation of nature. Interestingly, modern crystallographers have returned to Durer's

http://euch3i.chem.emory.edu/proposal/www.cruzio.com/~devarco/life.htm
http://euch3i.chem.emory.edu/proposal/www.cruzio.com/~devarco/life.htm
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quasi-periodic tilings to understand the fivefold symmetrical x-ray diffraction patterns of recently
discovered quasicrystals, crystals which have defied the known rules of crystallography. Although
brought about by the need to depict the curves of nature, Durer was able to create a series of
tessellations that depicted the fivefold symmetry of structures on the molecular level more than four
centuries before they were found to exist. ...".

Now, truncate the top and bottom vertices by cutting horizontal slices at the midpoints of the edges leading from them

and you have Durer's Polytope of Science and Reason through which the light of the Heavenly Sun is seen to have the
Symmetries of the Perfect Sphere as described by Clifford Algebras and their Rotation/Reflection Spin Groups.

(image from an abcgallery web site)

The animal between Durer's Polytope and the Perfect Sphere is seen by some as the Dog of St. Jerome's Study and of
the Knight, Death and Devil at an older age, and by others as a Newborn Lamb into which the Lion of St. Jerome's
Study was transformed.

 

David Finkelstein noticed an almost sublimenal image of woman's face in Durer's polytope

(image (modified by my addition of a red marker) from a web article by Matt Haub)

http://www.abcgallery.com/D/durer/durer3.jpg
http://nhcs.k12.in.us/staff/pbortka/studentwork/arthistory/Durer/melencolia.JPG
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and identified her as Durer's mother, who had recently died when the engraving was done. To me, it looks like an
image of Durer's mother in heaven as a beautiful young woman, before she had born 18 children.

According to an EESE web page in 1602, about 88 years after Durer engraved MELENCOLIA I in 1514, Jan Wierex
made a copy of it with some alterations, including omission of the flourish between MELENCOLIA and I.

David Finkelstein noticed that the Jan Wierex copy also modified the image in the face of Durer's polytope. To me, it
looks like Jan Wierex defaced the image of Durer's mother and added a bearded man.

(image (modified by my addition of a red marker) from an EESE web page)

 

 To the right of Durer's Polytope is a Wheel

 (image from a primepuzzles web site)

http://webdoc.sub.gwdg.de/edoc/ia/eese/artic20/hoeltgen/fig6.html
http://webdoc.sub.gwdg.de/edoc/ia/eese/artic20/hoeltgen/fig6.html
http://www.primepuzzles.net/images/durer23.gif
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on which a Cherub sits. According to a jewishencyclopedia web page: "... The soul announces the affairs of man to the angel, the angel
to the cherubim, the cherubim to God ... God is described as riding on the cherubim and ... cherubim ... guard the way
of the tree of life ... and Ezekiel describes the ... ... ofanim ("wheels") ... as heavenly beings who carry God's throne.
...". According to a google html cache of a Dumbarton Oaks Papers, No. 55, web page: "... Origen believes that, in order to enter paradise, all souls
must pass through the flaming sword of the cherub that stands guard outside the gates of Eden ... If the soul has
preserved the grace of baptism, its passage through these gates is relatively painless. If not, it undergoes a purgatorial
"baptism of fire." ...". In MELENCOLIA I, Durer shows the Cherub after carrying Jerome/Durer from Earthly Life to
Heaven using the Ofanim Wheel. The Cherub has already weighed the coins/deeds of Jerome/Durer in the Libra
Scales, and found them good for passage to Gan Eden/Heaven without the need for purgatorial fire of Gehinnom ( see

Talmud Bavli / Tractate Chagigah, The Gemara, The ArtScroll Series / Schottenstein Edition, Mesorah Publications Ltd. (1999) 15b 1,5 ).

According to the Encyclopaedia Britannica, Micropaedia v. 8 (1987) 997-999: "... Origen ... Oregenes Adamantius ... b. c. 185 ... d. c. 254 ...[was]...
the most important theologian and biblical scholar of the early Greek Church. His greatest work is the Hexapla, a
synopsis of six versions of the Old Testament. ... The chief accusations against Origen's teachings ...[include]...
spiritualizing away the resurrection of the body; denying hell, a morally enervating universalism; speculating about
preexistent souls and world cycles ... At the same time there is much reason to justify Jerome's first judgment that
Origen was the greatest teacher of the early church after the Apostles. ...".

David Finkelstein noticed that the Ofanim Wheel can be represent the millstone of Hamlet's Mill, the Milky Way.

According to a phoenixandturtle web page about Hamlet's Mill (1977) by Santillana and von Dechend: "... First, people will deny a thing; then they will
belittle it; then they will decide that it had been known long ago. ... the origins of science had their deep roots in ...
myth ... The problem of number remains to perplex us, and from it all of metaphysics was born ...

... Hamlet ... Amlodhi ...[owned]... a fabled mill which, in his own time, ground out peace and plenty. Later, in
decaying times, it ground out salt; and now finally, having landed at the bottom of the sea, it is grinding rock
and sand, creating a vast whirlpool, the Mael-strom ... which is supposed to be a way to the land of the dead.
This imagery stands, as the evidence develops, for an astronomical process, the secular shifting of the sun through
the signs of the zodiac [ precession of the equinoxes ] which determines world-ages, each numbering thousands
of years. Each age brings a World Era, a Twilight of the Gods. Great structures collapse; pillars topple which

http://www.jewishencyclopedia.com/view.jsp?artid=1521&letter=A&search=angel#4352
http://www.doaks.org/DOP55/DP55ch06.pdf
http://www.artscroll.com/
http://phoenixandturtle.net/excerptmill/santillana.htm
http://phoenixandturtle.net/excerptmill/santillana.htm
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supported the great fabric; floods and cataclysms herald the shaping of a new world. ... Amlodhi was identified ... from
the Northland to Rome, from there to Finland, Iran, and India; he will appear again unmistakably in Polynesian legend.
...

... the "Seven Sages," as they are often cryptically mentioned in India and elsewhere. They turn out to be the Seven
Stars of Ursa, which are normative in all cosmo-logical alignments on the starry sphere. These dominant stars of the
Far North are peculiarly but systematically linked with those which are considered the operative powers of the cosmos,
that is, the planets as they move in different placements and configurations along the zodiac. ... In China, Saturn has
the title "Genie du pivot," as the god who presides over the Center, the same title which is given to the Pole star ... The
cube was Saturn's figure, as Kepler showed in his Mysterium Cosmographicum ...

... K'uei alone had the talent to bring into harmony the six pipes and the seven modes, and Shun, who wanted to bring
peace to the empire, stood by the opinion that "music is the essence of heaven and earth." ... K'uei also could cause the
"hundred animals" to dance by touching the musical stone, and he helped Yu the Great, that indefatigable earth-mover
among the Five First Emperors, to accomplish his labor of regulating the "rivers." And it turns out that he was not only
Master of the Dance, but Master of the Forge as well ... The Yakuts claim: "Smith and Shaman come from the same
nest," and they add: "the Smith is the older brother of the Shaman," ... It is the primeval Smith who made the ...great
mill, called the ... Sampo ... and forged sky and luminaries in Esthonia. It is no idle fancy that the representative of the
celestial smith, the King, is himself frequently titled "Smith." Jenghiz Khan had the title "Smith" ... the standard of
the Persian Empire was the stylized leather apron of the Smith Kavag ... The Chinese mythical emperors Huang-ti and
Yu are ... unmistakable smiths ...

... In African societies which have preserved their traditional organization the number of persons who are trained in
this knowledge is quite considerable. This they call "deep knowledge" in contrast with "simple knowledge" which is
regarded as "only a beginning ..." ... among the Mande peoples of West Sudan ... the drum occupied the place that the
Tabernacle had in the Old Testament ...

... the equinoctial "points"... move along the ecliptic in the opposite direction to the yearly course of the sun, that is ...
Taurus->Aries->Pisces, instead of Pisces-> Aries->Taurus ... the Precession of the Equinoxes ... needs to circumscribe
the ecliptical North Pole ... roughly 26,000 years, during which period it points to one star after another: around 3000
B.C. the Pole star was alpha Draconis; at the time of the Greeks it was beta Ursae Minoris; for the time being it is
alpha Ursae Minoris; in A.D. 14,000 it will be Vega. ... The sun's position among the constellations at the vernal
equinox ... occup[ies]... each zodiacal constellation for about 2,200 years ... At [t]ime Zero ( say, 5000 B.C. ...[when]... the
crossroads of ecliptic and equator coincided with the crossroads of ecliptic and Galaxy, namely in Gemini and Sagittarius ) ... the sun was in
Gemini; it moved ... into Taurus, then Aries, then Pisces, which it still occupies and will for some centuries more ... the
coming of Pisces was long looked forward to, heralded as a blessed age. It was introduced by the thrice-repeated Great
Conjunction of Saturn and Jupiter in Pisces in the year 6 B.C., the star of Bethlehem ...

... when one finds numbers like 108, or 9 X 13, reappearing under several multiples in the Vedas, in the temples of
Angkor, in Babylon, in Heraclitus' dark utterances, and also in the Norse Val-halla, it is not accident ... The tradition
of Celtic Druidism was delivered not only in songs, but also in tree-lore which was much like a code. And in the East,
out of complicated games based on astronomy, there developed a kind of shorthand which became the alphabet. ...

... Johannes Kepler ... was of the old order in his unremitting calculations and his passionate de-votion to the dream of
rediscovering the "Harmony of the Spheres." But he was a man of his own time, and also of ours, when this dream
began to prefigure the polyphony that led up to Bach. ...

... John Maynard Keynes, who knew Newton as well as many of our time, said of him: Newton was not the first of the
Age of Reason. He was the last of the magicians, the last of the Babylonians and Sumerians, the last great mind which
looked out on the visible and intellectual world with the same eyes as those who began to build our intellectual world
rather less than 10,000 years ago. ... He regarded the universe as a cryptogram set by the Almighty ... By pure thought,
by concentration of mind, the riddle, he believed, would be revealed ...

.... The treasures of Celtic tradition, of Egypt, China, tribal or megalithic India, and Oceania have barely been sampled.
Nevertheless, the careful, inductive application of critical standards of form along the belt of High Civilizations has
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been enough to show the remnants of a preliterate "code language" of unmistakable coherence. ... There were some
men, surely exceptional men, who saw that certain wondrous points of light on high in the dark could be counted,
tracked, and called by name. ... Their strange ideas, inscrutable to later ages, were the beginnings of intellect, and in
the course of time they grew into a koine, or lingua franca, covering the globe. This common language ignored local
beliefs and cults. It concentrated on numbers, motions, measures, overall frames, schemas, on the structure of
numbers, on geometry. ... the sequence leads from words to numbers, and then even beyond the idea of number
to a world where number itself has ceased to exist and there are only thought forms thinking themselves. ...".

 

If you were to stand on the flat triangle top of Durer's polytope

(image from a web article by Matt Haub)

you would see that the angle from the zenith to the sun is the same as the 30 degree angle of the compass held by the
angel. Note that the view is looking down on the sea and the countryside, as it is the view from the City of God

(image from a web museum web page)

that is shown in the background of the Knight, Death and Devil. A similar City of God was shown by Durer in his
1519 engraving St. Anthony

(image from a euroweb web page)

http://nhcs.k12.in.us/staff/pbortka/studentwork/arthistory/Durer/melencolia.JPG
http://www.ibiblio.org/wm/paint/auth/durer/engravings/knight.jpg
http://www.wga.hu/html/d/durer/2/13/4/index.html
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Note that although St. Anthony is near the Heavenly Summit of the City, he is still studying and learning, like St.
Jerome in his Study. According to a euroweb web page: "... St Anthony (ca. 250-350 A.D.) was the first Christian monk. He lived
in Egypt and loved poverty, piety and scholarship. The traditional rendering of this saint shows him in the desert beset
by fantastic creatures ... But Dürer chose to picture him in a ... cityscape taken over from an entirely different subject,
the drawing Pupila Augusta which Dürer had laid aside many years before. The composition is almost cubistic in
concept. The contours of saint and scene correspond. During this year Dürer experimented with "cubistic" figures and
faceted faces, which like St Anthony seem to have been put together block by block. ...".

 

St. Jerome

(image from a web museum web page)

http://gallery.euroweb.hu/html/d/durer/2/13/4/089.html
http://www.ibiblio.org/wm/paint/auth/durer/engravings/st-jerome.jpg
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According to a euroweb web page:

"... St Jerome in his Study is stressing the contemplative rather than the active aspect of Christian life. The engraving
shows the translator of the Bible deep in thought at his lectern, with the figure of the saint illuminated by sunlight
streaming through the window panes into the cosy room. In front of St Jerome are the resting figures of his faithful
lion and dog. A skull on the windowsill and an hourglass above the saint are reminders of the transience of life. ...
Durer placed particular emphasis on the subtle differentiation of the material qualities of the objects, and the depiction
of the interior according to the laws of central perspective, the converging lines of which terminate in the space to the
right of the figure of the saint. The design is based on an exact plan of perspective. A certain degree of distortion is
due to the fact that the vanishing point is placed close to the margin instead of the centre. This ... can be observed in
other works by Durer ...".

The Pumpkin hanging from the ceiling represents Halloween - All Saints Day - All Souls Day, the time of transition
from Earthly Life to the Heavenly City of God, the light of which shines through the windows of St. Jerome's Study.

 

The Gematria value of St. Jerome is 
the prime number 1023 = 1024 - 1 = 2^(2x5) - 1 = 4x256 - 1 
when evaluated as follows: 

S - shin =             300
t - tau =              400

J - gamma - gimel =      3
e - epsilon - he =       5
r - resh =             200
o - omicron - a'ayin =  70
m - mu - mem =          40
e - epsilon - he =       5
TOTAL =               1023

The 1024 = Cl(2,8) D5 Clifford algebra of D4-D5-E6-E7-E8 VoDou Physics

 

Knight, Death and Devil

(image from a web museum web page)

http://gallery.euroweb.hu/html/d/durer/2/13/4/077.html
http://www.ibiblio.org/wm/paint/auth/durer/engravings/knight.jpg
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According to a euroweb web page:

"... Knight, Death and the Devil, also known as The Rider, represents an allegory on Christian salvation. Unflustered
either by Death who is standing in front of him with his hour-glass, or by the Devil behind him, an armoured knight is
riding along a narrow defile, accompanied by his loyal hound. This represents the steady route of the faithful, through
all of life's injustice, to God who is symbolized by the castle in the background. The dog symbolizes faith, and the
lizard religious zeal. The horse and rider, like other preliminary studies made by Durer, are derived from the canon of
proportions drawn up by Leonardo da Vinci. ...".

According to a hennahistory web page: "... The design vocabulary of the Berbers includes ... lizard or salamander ... seekers of the
sun, the human soul seeking the light ...".

 

The Gematria value of Knight, Death (Mort), and Devil is 64 
when evaluated as follows: 

K - kappa - kaph =        20
M - mu - mem =            40
D - delta - daleth =       4
TOTAL =                   64

The 64 = Cl(2,4) Clifford algebra of Segal Conformal Gravity
       = the 64 hexagrams of the I Ching

 

 

Here is a Key from a web page on Gematria for Greek and Hebrew: 

http://gallery.euroweb.hu/html/d/durer/2/13/4/071.html
http://www.kenzi.com/HENNA/HTML/hennahistory.htm
http://www.geocities.com/Athens/Parthenon/7069/key-1.html
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Tony Smith's Home Page

... Here is a pdf version of this 11 July 2004 web page / paper by Frank Dodd (Tony) Smith, Jr.

http://www.innerx.net/personal/tsmith/TShome.html
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Hieroglyphics: Egyptian, Mayan, and Chinese
Characters

 

According to the Encyclopaedia Britannica, 
Egyptian Hieroglyphics appeared fully formed 
at least about 5,000 years ago: 

The most ancient hieroglyphs date 
from the end of the 4th millennium BC 
and comprise annotations
to the scenes cut in  relief-
-found on slabs of slate in chapels or tombs-
-that had been donated as votive offerings. 
Although by no means all of these earliest signs can be read today, 
it is nonetheless probable that these forms are based on 
the same system as the later classical hieroglyphs. 
 
In individual cases, it can be said with certainty 
that it is not the copied object that is designated 
but rather another word phonetically similar to it. 
 
This circumstance means that hieroglyphs 
were from the very beginning phonetic symbols. 
An earlier stage consisting exclusively of picture writing 
using actual illustrations of the intended words 
cannot be shown to have existed in Egypt; 
indeed, such a stage can with great probability be ruled out. 
 
No development from pictures to letters took place; 
hieroglyphic writing was never solely a system of picture writing. 
 
It can also be said with certainty that the jar marks 
(signs on the bottom of clay vessels) 
that occur at roughly the same period do not represent 
a primitive form of the script. 
Rather, these designs developed in parallel fashion 
to hieroglyphic writing and were influenced by it.
 
It is not possible to prove the connection of hieroglyphs 
to the slightly older  cuneiform characters used by the Sumerians 
in southern Mesopotamia. 
 
Such a relationship is improbable because the two scripts are 
based on entirely different systems. 
 
What is conceivable is a general tendency toward words being 
fixed by the use of signs, 
without transmission of particular systems.
 
 

 
Early Egyptian Hieroglyphic mathematics used 
decimal description, as we do now, 
 

http://yoko.ens-cachan.fr:8080/hiero/
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and 
 
binary calculation, as do our computers.   
 
Their fundamental expansion of numbers was 
in terms of a power series in powers of two, 
using both negative and positive powers:  
 
...  1/64  1/32  1/16  1/8  1/4  1/2  1  2  4  8  16  32  64  ... 
 
Just as Fourier transforms are power series in exp(i t), 
where exp(i t) is a U(1) group rotation of the unit circle S1, 
the binary power series can represent Walsh functions, 
based on the 2-point group Z2 of the 0-dimensional sphere S0.  
(Walsh functions may be useful in Quantum Computing.)
 
The six fractions 
 
1/64  1/32  1/16  1/8  1/4  1/2
 
were enough for a lot of rough calculations, 
so they became known as the Horus-Eye fractions, 
from their identification with the six parts of 
the Eye of Horus:  
 

 
The Egyptians generally used unit fractions, of the form 1/N, 
so their usual notation consisted of integers and their inverses: 
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Early Egyptian mathematics seems to be more sophisticated 
than was thought to be the case a few years ago.  
To quote Kevin Brown's discussion of recent work of Milo Gardner:
 
"... the 2/n table of the Rhind Papyrus, 
which dates from more than a thousand years before Pythagoras, 
seems to show an awareness of 
 
prime and composite numbers,
 
a crude version of the "Sieve of Eratosthenes", 
 
a knowledge of the arithmetic, geometric, and harmonic means, 
 
and of the "perfectness" of the number 6."
 

 
Terry Nevin has an interesting WWW site 
about 
the relationship between the Great Pyramid and Egyptian mathematics.  
The Horus-Eye image above is from his page.  
The images of decimal hieroglyphics and 
fractional hieroglyphics are from 
the book of Georges Ifrah, referenced below.  
 

  
 
Milo Gardner has written a number of commentaries 
on Egyptian mathematics.  
Some of them can be found on the WWW site of Kevin Brown, 
and by searching the MAA History of Math Archive. 
 
St. Andrews University has a good website 
about early Egyptian Hieroglyphic mathematics, containing 
this example of multiplication:  

The the Rhind papyrus recommends that 
multiplication be done in the following way. 
Assume that we want to multiply 41 by 59. 
Take 59 and add it to itself, 
then add the answer to itself and continue:- 
 
            41          59
            ______________
             1          59
             2         118
             4         236
             8         472
            16         944
            32        1888
            ______________
 
Since 64 is greater than 41, 
there is no need to go beyond the 32 entry. 
Now go through a number of subtractions 
 
41 - 32 = 9, 9 - 8 = 1, 1 - 1 = 0 
 
to see that 41 = 32 + 8 + 1. 
Next check the numbers in the right hand column 
corresponding to 32, 8, 1 and add them. 
 
                        59
            ______________
             1          59     X

http://www.seanet.com/~ksbrown/iegypt.htm
http://www.aloha.net/~hawmtn/pyramid.htm
http://www.seanet.com/~ksbrown/iegypt.htm
http://forum.swarthmore.edu/epigone/math-history-list
http://www-groups.dcs.st-andrews.ac.uk/~history/HistTopics/Babylonian_and_Egyptian.html
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             2         118
             4         236
             8         472     X
            16         944
            32        1888     X
            ______________
                      2419
 
Notice that the multiplication is achieved with only additions, 
notice also that this is a very early use of binary arithmetic. 
Reversing the factors we have 
 
             59          41
             ______________
             1           41     X
             2           82     X
             4           16
             8          328     X
            16          656     X
            32         1312     X
            _______________
                       2419
 

 
Here are some speculations that, as far as I know, 
are unsupported by evidence, but are fun:
 
What if the Egyptians had used the mouth symbol by itself, 
not to stand for a fraction, but for the only number, 0, 
that has no finite reciprocal?
Then, the Egyptian zero (mouth) would look 
a lot like the Mayan zero (eye).
 
What if the Egyptians had used the other Eye of Horus 
to correspond to the six numbers   2  4  8  16  32  64 
so that, together, both Eyes of Horus 

 

could represent the 64+64 dimensional even Clifford algebra Cle(0,8) 
used in the D4-D5-E6-E7-E8 VoDou Physics model?
 
What if the Egyptians, who liked unit fractions, 
had known that the Golden Mean PHI could be represented 
by the continued fraction 
 
                     1 
PHI =  1 +  _________________________
                        1
              1 +  __________________
                            1
                     1 +  ___________
                                1
                           1 + _____
                                1+...
 
 
HOW DID ALL THIS 
WELL-DEVELOPED HIEROGLYPHIC LANGUAGE AND MATHEMATICS 
APPEAR ABOUT 5000 YEARS AGO?
WHERE DID IT COME FROM?  
 
 

http://www.astro.uva.nl/michielb/maya/math.html
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Egyptian hieroglyphics seem to have been a fully developed 
system of writing at least 5,000 years ago.  
Perhaps Egyptian and Mayan hieroglyphics are regional forms 
of a Global Early Language picture-writing, 
and Chinese characters are a simplified abstract version 
of the same Global Early Language picture-writing.  
Perhaps such languages as cuneiform Sumerian and 
the Sarasvati-Sindhu language of India 
are less sophisticated writings used in trade and commerce. 

Charles Muses, in 1955, saw on the Edfu temple walls some Egyptian numerical symbols for the number 240
mentioned together with Thoth (who was associated with learning and the ogdoad number 8). Muses says the 5-
pointed star was an Egyptian numerical notation for 5, and a spiral for 100, and there were 2 spirals and 8 stars.

Muses also noted that the number 240 can be represented in a 3x3 square with a double spiral in the center and 8 stars
(5-pointed) around it, similar to a 3x3 Magic Square, and that similar symbols are found in a Central American codex,
called Codex Fejevary-Mayer.

According to The Message of the Sphinx, by Hancock and Bauval, 
The Book of Two Ways was written on Egyptian coffins 
about 4,000 years ago.  
It refers to the Highland of Aker, 
which is the Dwelling Place of Osiris. 
 
In the part of the world that is Egypt, 
the Highlands might refer to the Abyssinian Highlands 
where the Blue Nile originates.  
It is also the place of the East African Rift Valleys, 
the only continental area on Earth where plate tectonics 
is now pulling a continent apart. 
A 4-story church is carved out of a solid rock, 
in the same part of the world with Rift Valley landscape: 

The history of the people there is 
written in the Kbre Nege'st.  
 

http://www.ucl.ac.uk/~ucgadkw/indology.html
http://bang.lanl.gov/solarsys/earthint.htm
http://www.sas.upenn.edu/African_Studies/AS.html
http://www.sas.upenn.edu/African_Studies/AS.html
http://anes235-1.ff.cuni.cz/projects/semitic/ethiopian/books/kn/kn_intro.htm
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According to Hancock and Bauval, the word Aker 
is similar to the word Akeru meaning ancestors of Re, 
and to the word Akhu meaning 
Venerable, Transfigured Being, Shining Being, or Astral Spirit.  
To me, Aker reminds me of Akira.   
 
At about the same time that the 
Egyptian civilization developed along the Nile River, 
below the Highland of Aker 
created by the spreading Rift Valleys, 
the Chinese civilization developed along the Wei River, 
near Xi'an, below the mountains 
created by compression of India's collision with Asia. 
 
As Egypt has a Great Pyramid at Giza, 
China has a Great Pyramid 40 miles southwest of Xi'an:

According to Childress, China's Great Pyramid is said 
to be at least 4,000 years old, and likely much older.  
It is said that its sides were originally painted 
black on the North, 
blue-gray (or faded green) on the East, 
red on the South, 
white on the West, and 
yellow on the top Center platform.  
More Chinese Pyramids exist. 
 
Another possible Chinese connection is a legendary foundation 
of Taoism by people from Shen Zhou, or Spirit Ships, 
which some people say came from a Pacific Ocean "Atlantis", 
but which may have come from the Nile Lakes homeland 
of the Sphinx-Giza Civilization. 
Another indication of connection is that 
the all Egyptian art and architecture was set out 
on a grid of 19 lines, just as a Chinese Wei-Qi board is 
a grid of 19 lines.  The Mayans may have used similar grids.  
 
 

 
References:
 
A History of Mathematics, by Victor J. Katz (HarperCollins 1993); 
From One to Zero, by Georges Ifrah (Penguin 1987); 
The Message of the Sphinx, by Hancock and Bauval (Crown 1996); 
Lost Cities of China, Central Asia, and India, 
by David Hatcher Childress (Adventures Unlimited Press 1991). 
 

 
 

 

Tony Smith's Home Page

http://hawk.hama-med.ac.jp/dbk/chnpyramid.html
http://www.lauralee.com/chi_pyr.htm
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Africa

Moses and Tharbis - Solomon and Sheba - Jesus and Mary Magdalene

Unknown Slaves

Here I use Africa to refer to Abyssinia, Eritrea, Ethiopia, Axum, Yemen, and other nations / cultures of the Nile /
African Rift / Sahara-SubSahra region. Some, such as Yemen, may not even be on what is now conventionally defined
as the continent of Africa, but my use is based on my cultural / historical perspective. Unless a more restricted
meaning is clear from context, as used herein, any and all such terms are to be regarded as interchangeable synonyms
for Africa.

Africa
According to a 21-27 August 2003 Al-Ahram article by Gamal Nkrumah:

"... It is in Ethiopia that the story of the evolution of mankind began. The remains of the earliest ancestral
humans or hominids have been found there. ...

Two Ethiopian regions stand out as preeminent sites favoured for habitation by the early hominids - the
Omo Valley in the southwestern part of the country, and the Afar or Danakil Depression. To this day,
these remote and inhospitable regions remain largely cut off from the outside world. They form different
parts of Africa's Great Rift Valley,

/nilake.html

which runs from central Africa, through the eastern part of the continent, dissecting the Horn of Africa,
dividing Arabia from Africa, marking out the outlines of the Sinai Peninsula, and ending somewhat
unobtrusively with the Gulf of Aqaba and the River Jordan Valley.

... the Omo Valley is a veritable Garden of Eden with a rich and luxuriant tropical flora and teaming
with exotic fauna.
... the Danakil Depression ... is a desolate and dreary desert, 100 metres below sea level and one of
the hottest places on earth ...

Remains of Australopithecus Afarensis, an early hominid dating as far back as four million years, have
been found in an almost complete state in the Danakil Depression, which was not always the arid desert it
is today. When the early hominids roamed the Afar region, it was a well-watered and wooded savanna
country. In 1974 archaeologists excavating sites in the Awash River Valley discovered the skeletal remains
of a female hominid whom they promptly named "Lucy" ... three-and-half-feet tall Lucy ... lived some 3.5
million years ago. ...

... Ethiopians ... ( 6200-3000 BC ) ... began cultivating grains and crops ... The Early Bronze Age (3000
BC) witnessed the domestication of cattle ...

... The close proximity of the Ethiopian highlands to the Red Sea has always provided the main line of
external communication.

[ Culture, trade, and genes spread from the Ethiopian highlands

http://weekly.ahram.org.eg/2003/652/heritage.htm
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South along the Rift Valley, West along the SubSharan Corridor, East across the Red Sea to Yemen and beyond, and
North along the Nile Valley to the Mediterranean and beyond. (image adapted from National Geographic Atlas website) ]

... To ... Egyptians... Punt was the most ancient country, a sacred territory. Queen Hatshepsut in the 18th
dynasty (1540-1304 BC) dispatched a diplomatic and trading mission to Punt ... Could ... Ethiopia be the
Punt of the Egyptians? ... the sturdy tankwas, or papyrus canoes, that ply Lake Tana

[  (image from National

Geographic Maps CD-ROM)

According to a January 2004 solomonstemple.com web page article by Bob Cornuke:

"... Lake Tana, a body of water 53 miles long and 41 miles wide, [is] located on the
headwaters of the Blue Nile. Isolated far out on the waters of Lake Tana is Tana Kirkos
Island, considered by the Ethiopians to be a holy island, and populated only by Ethiopian
Christian monks. The monks of Tana Kirkos believe they are living on the island where the
Ark of the covenant rested, and where Levitical-style blood sacrifices were performed until
338 AD, when the nation of Ethiopia converted to Christianity ... the Ark itself was taken to
Axum, where today it is kept in absolute isolation at St. Mary's of Zion Church. ...

http://www.solomonstemple.com/modules.php?name=News&file=article&sid=77
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... the Ark ...[is]... a gold box with two winged creatures on the top ... 24 smaller angelic-type
figures form ... a molding around the top, with two green stones ... at either end ...".]

- the source of the Blue Nile - are curiously reminiscent of the Ancient Egyptian reed boats. ...

... Axum...[was]... a prosperous state which at its zenith stretched from Nubia to Yemen and Hejaz, and
encompassed much of the Horn of Africa ... The Axumite empire's heartland was the highlands of northern
Ethiopia and southern Eritrea. ...

... The history of Ancient Ethiopia cannot be separated from that of Ancient Yemen, whose recorded
history stretches back over 3,000 years. ...

... settled agricultural communities were established in the Yemeni highlands by the third millennium BC.
Urban centres soon developed supported by the surrounding farming countryside. Masonry flourished and
monumental sculptures and massive stone architecture were erected. Sophisticated irrigation works were
also constructed which attest to a high degree of material sophistication. States like Hadhramaut, Saba,
with it capital Ma'rib, and later Himyar thrived as industrious mercantile nations that monopolised the
spice and incense trade of the ancient world.

Successive civilisations of Mineans, Sabaeans and Himyarites interacted closely with their counterparts in
Ethiopia ... due to geographical proximity, strong cultural and trading links developed between the most
celebrated of Ancient Yemeni civilisations, Saba, and the peoples of Ethiopia. ... Sheba, or the Kingdom
of the South, could equally refer to either Yemen or Axum. ...

... In Yemen, the Minaean Civilisation was absorbed or superseded by the celebrated Sabaean Civilisation
about 1000 BC. Trade relations were revolutionised when the inhabitants of Arabia domesticated the
dromedary, or one-humped camel, in the 11th century BC. ...

... The Sabaeans united southern Arabia into a single political entity by the third century BC. By the time
of the birth of Jesus Christ, they had expanded their empire to include Ethiopian lands across the
Red Sea. With Sabaean power waning in the fifth and sixth centuries AD, their empire was conquered
by the Ethiopians in 525. The Sabaean civilisation endured for 14 centuries lasting from around 800 BC
to 600 AD. And as Saba declined, Axum arose. ... With the rise of Islam in the seventh century AD,
Axum lost Yemen ... and the once flourishing empire shrunk back to its original core region of the
northern Ethiopian highlands. ...".

According to a sacredsites.com web page:

"... Axum began to decline in the early decades of the 7th century following the rise and rapid expansion
of the Muslim Arabs throughout the Middle East. Both Byzantium and the Persian Empire fell to the
Arabs and this dealt a deathblow to the trading endeavors of the Axumite kings. Little is known of what
became of the Axumite kingdom between the 8th and 11th centuries.

Around the middle of the 11th century the Ethiopian state reappeared as the Christian Zagwe dynasty
with its center in the town of Roha in the Amhara region of the Ethiopian highlands. The Zagwe dynasty,
ruled over by eleven kings, lasted until the 13th century, when its last king abdicated in favor of a
descendant of the old Axumite dynasty.

The most notable of the rulers of the Zagwe dynasty was King Lalibela who reigned from 1167 to 1207.
... According to legend, a dense cloud of bees surrounded the Prince Lalibela at the moment of his birth.
His mother, claiming that the bees represented the soldiers who would one day serve her son, chose for
him the name Lalibela, meaning "the bees recognize his sovereignty". ... The Ethiopian Orthodox church
later canonized the King and changed the name of the city of Roha to Lalibela. ... A brilliant
achievement of his reign was the construction of a dozen beautiful rock-hewn churches. ...

http://www.sacredsites.com/africa/ethiopia/sacred_sites_ethiopia.html
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[  ]

... The churches of Lalibela are among the most extraordinary architectural creations of human civilization.
Each church is sculpted, both inside and out, directly from the living bedrock of the earth (this type of
architecture was not new to the area for there are numerous other examples around Ethiopia dating to
earlier periods; the Zagwe constructions, however, took the art form to a new level). There are two basic
types at Lalibela: rock-hewn cave churches which are cut inward from more or less vertical cliff faces and
rock-hewn monolithic churches which imitate a built-up structure but are actually cut in one piece from
the surrounding rock and separated from it by an encircling trench. ...".

 

Moses and Tharbis - ca 1500 BC
According to a hope-of-israel web page by William F. Dankenbring and John D. Keyser:

"... the Jewish historian Josephus points out that ...[ Moses ]... had been a great general who led
Pharaoh's army to victory over the kingdom of Ethiopia, which had conquered most of Egypt. While
attacking the Ethiopian capital city, Tharbis, the daughter of the king of Ethiopia ... bargained to
deliver the city into his hands if he would but marry her. ... Moses married her, and fulfilled the
obligation of a husband to her, causing her to become pregnant (Josephus, Antiquities, II, x). This
occurred sometime before 1532 B.C., when Moses was driven out of Egypt for slaying an Egyptian
(Exodus 2: 11-150.....".

 

According to the King James Bible ( Numbers 12: 1, 3, 5, 6, 7, 8 and Deuteronomy 5: 1, 4, 5, 22 ):

"... Miriam and Aaron spake against Moses because of the Ethiopian woman whom he had married: for he
had married an Ethiopian woman. ... the man Moses was very meek,

[ In my opinion, "meek" as used here and elsewhere ( as in "The meek shall inherit the earth." ) in the King
James Bible means "patient and humble", NOT "submissive". Patience is needed to carry out long-range subtle
sophisticated projects. Humility is needed so that Ego does not get in the way of acting in accord with the True Laws

of Nature. ]

above all the men which were upon the face of the earth ... And the Lord came down in the pillar of the
cloud, and ... said ... With ... My servant Moses ... will I speak mouth to mouth, even apparently, and not
in dark speeches; and the similitude of the Lord shall he behold ...

http://www.sas.upenn.edu/African_Studies/AS.html
http://www.hope-of-israel.org/dynmoses.htm
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... And Moses called all Israel, and said unto them ... The Lord talked with you face to face in the mount
out of the midst of the fire, ( I stood between the Lord and you at that time, to shew you the word of the
Lord; for ye were afraid by reason of the fire, and went not up into the mount; ) ... These words the Lord
spake ... And he wrote them in two tables of stone, and delivered them unto me. ...".

 

Solomon and Sheba - ca 1000 BC

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 1500 BC ( 25
20-year generations after 1500 BC ) was far less than that, and assuming more or less random mating, an African

(including Sheba) at the time of Solomon might well be a descendant of Moses and Tharbis.

 

According to a 21-27 August 2003 Al-Ahram article by Gamal Nkrumah:

"... the Kebra Negast or Book of the Glory of Kings - from the Queen of Sheba to the rise of the Zagwe
dynasty, is believed to be a 13th-century creation; its aim seems to have been to establish ... an Ethiopian
king-list that traces the rulers of Ancient Axum to Menelik I (originally Bin Ha Malik, The King's Son),
the son of the "Israelite" King Solomon and the "Ethiopian" Queen Makeda, the Queen of Sheba ...
historians suggest that King Solomon must have reigned around the 10th century BC. ...".

 

According to the Kbre Nege'st in the book "The Kebra Nagast" edited by Gerald Hausman ( St. Martin's Press, New York1997 ):

"... Solomon [said] ... to the Queen [of Sheba]: ... I saw many visions in a dream. The sun rose on
Israel, but it went away and lighted up the country of Ethiopia. So that country shall be blessed
through you. ... Nine months aand five days ...[later]... the Queen ... brought forth a man-child [Solomon's
firstborn] ... and she called him Bayna-Lehkem. ...[when]... he was twenty-two years old ... Bayna-
Lehkem came through ...[the]... gate ... [of his father King Solomon]... when King Solomon sw his son he
... said, "Behold my father David has renewed his youth and has risen from the dead." Then he said to all
of his court, "... He is David ...".

... Gabriel ... the Angel of Death ... said to ... Solomon ... "... Harken to what I say, for God has sent me.
From being a wise man you have turned into a fool ... and all because you have broken the commandment
of God. You held this lightly, thinking you were wiser than God and believing you would have many male
children. Know that your Salvation was created in the belly of Adam. And it began in the form of a pearl
before Eve. The pearl ... went forth from the belly of Adam into the belly of Seth. And then it ... came to
Arbam. And it .. went into Isaac the pure ... into Jacob the humble ... into Judh, the innocent ... And ... it
came to Fares the patient. And from him the pearl went to the firstborn until it came into the belly of Jesse,
your grandfather. And then ... it went to the seventh, David, your innocent and humble father. Now the
pearl of your salvation will pass through many generations until it will reach him who ... is crucified
without sin and who rises without corruption. He who goes into Sheol and tears down its walls. ...

... the pearl shall be carried in the belly of Rehoboam your [second-born] son, and shall be the
savior of all the world. ...

... Zion [ the Ark of the Covenant ], taken up by [David] your firstborn [son], shall be the salvation
of the people of Ethiopia forever ..."

 

http://weekly.ahram.org.eg/2003/652/heritage.htm
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Jesus and Mary Magdalene - ca 0 AD/BC

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 1000 BC (
Jesus being 26 generations removed from David, and so 25 generations from Solomon ) was far less than that, and assuming
more or less random mating, an African (including Mary Magdalene) at the time of Jesus might well be a

descendant of Solomon and Sheba.

 

My opinion is that Mary Magdalene was from

the town of Magdala in Ethiopia (map from National Geographic Maps CD, Africa: Countries of the Nile, October 1963). As shown by a later map
(from National Geographic Atlas web site)
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the town known as Madgala during the time of Jesus is now known as Amba Maryam. Although it is commonly
thought that Ethiopian references to Mary refer to Mary the Mother of Jesus, I speculate that the Mary of Amba
Maryam refers to Mary Magdalene, the Mary from the town formerly known as Magdala.

This Durer woodcut The Large Passion - 9 of 12 - Last Supper - 1510

showing 6 apostles on each side of the couple Jesus and Mary Magdalene indicates that in Durer's Europe ca 1500 it
was believed (at least by some) that Jesus and Mary Magdalene were man and wife, with Mary Madgalene being
even closer to Jesus than the 12 apostles.

 

According to a book "Bloodline of the Holy Grail" by Laurence Gardner on a karenlyster web page and related pages:

"... Dynastic heirs such as Jesus were expressly required to perpetuate their lines. Marriage was essential,
but community law protected the dynasts against marriage to women who proved barren or kept
miscarrying. This protection was provided by the three-month pregnancy rule. Miscarriages would not
often happen after that term, subsequent to which it was considered safe enough to complete the marriage
contract. ..

... There are seven lists given in the Gospels of the women who were Jesus's regular companions. These
lists all include his mother, but in six of these seven lists the first name given (even ahead of Jesus's
mother) is that of Mary Magdalene, making it plain that she was, in fact, the First Lady: the Messianic
Queen. ...

Of all the four Gospels, only John records the wedding feast at Cana ...[which]... can be dated to the
summer of AD 30, in the month equivalent to our modern June. ... the Cana ceremony ... appears to have
been their own betrothal feast ...[It]... embodie[d] the ... water and wine ... wine taken at betrothal feasts
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was only available to priests and celibate Jews, not to married men, novices or any others who were
regarded as being unsanctified. They were allowed only water ... Mary ... and Jesus then flouted
convention, abandoning the water to provide wine for everyone. ...

... The first (the anointing in Luke) ... was the legal commitment to wedlock ... First weddings were always
held in the month of Atonement (modern September) and betrothal feasts were held three months before
that. In this particular instance, we find that the first marital anointing of Jesus by Mary Magdalene was at
the Atonement of AD 30, three months after the Cana ceremony ...

... the second (the later anointing in Matthew, Mark and John) was the cementing of the contract. ... the ...
anointings of Jesus by Mary at Bethany. ... From that day she would carry a vial of spikenard around her
neck, throughout her husband's life, to be used again on his entombment. It was for this very purpose that
Mary Magdalene would have gone to Jesus's tomb, as she did on the Sabbath after the Crucifixion. .... In
Jesus and Mary's case the second anointing was of particular significance for, as explained by Flavius
Josephus in the 1st-century Antiquities of the Jews, the second part of the marriage ceremony was never
conducted until the wife was three months pregnant. ... the trial and crucifixion of Jesus are mentioned in
the Annals of Imperial Rome. We can now determine from chronological survey that the Crucifixion took
place at the March Passover of AD 33, while the Bethany second marriage anointing was in the week prior
to that. We also know that, at that stage, Mary Magdalene had to have been three months pregnant -
which means she should have given birth in September of AD 33. ...".

 

According to the Acts of Yesu ("... Acts of Yesu became public in the Europe as the apocryphal book that Fr. Martin Corzeni, who worked in the
Vatican archives for years, secretly removed from the library.  After his terrible death in 1982, Acts of Yesu was discovered (by his landlord)
among his possessions in a room where he sometimes boarded.  He died from inhalation of a nerve toxin. ... The copy of Acts of Yesu available
here is not the original that Fr. Corzeni brought into the light.  This is an English translation of the original text, discovered in North western
Pakistan in 1999.  Translation was made by a female monk who specialize in ancient Persian language.  What is remarkable is the slight
differences between the English text in use by some groups and the ancient Corzeni copy in the original text. ...".):

"... When the time came for the Lord to finish the ministry in body he was 34 years old and accomplished
in spirit to the Saviour, and he commanded many to teach the mysteries of the baptisms to worthy ones. ...

... Yesu the Lord prepared for seven days and went up to give himself to the evil ones of the pious of those
lands to hang him up as despicable, for that is what the world does with holiness, unto to the death of the
body; because he was to discard it for the sake of the ministry in the other universes; and he left the body
to die and he gained union with God as the beloved son. ...

... after three days he removed that dead body from its filthy grave and swaddling clothes and made it
alive again when he needed it. And the Lord travelled the lands of his former ministries, appearing
whenever he needed; and he brought with him a great army of angels to light the Way.

And the Lord appeared first to Mari his beloved companion and to his blessed mother and the devotees
(apostles) of that land, that they too may believe; and he sent the devotees to minister in different lands
and appeared to be with them. And the Lord ministered to the congregations of Yuda in Kushan, and
James in Egypt and Mari in Alexandria, in Ethiopia, Peter in Armenia, in Syria, with Matthew in Parthia
and Yuda when he became the Thoma in India for many years. ...".

 

Thus Africa became the Land of Reunification of Zion and the Pearl.
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Unknown Slaves - ca 2000 AD

Since a person has 2^25 = 33,554,432 ancestors of the 25th degree, and the population of Africa at 0 AD/BC was
far less than that, and assuming more or less random mating, any African (including descendants of an

unknown slave) around 2000 AD ( more than 25 generations after 0 AD/BC ) might well be a descendant of Jesus and
Mary Magdalene.

 

According to a valdosta.edu web page:

"... [A] Project Change ... anti-racism initiative ...[helped to enable]... an Unknown Slaves Monument
in Sunset Hills Cemetery [in Valdosta, Georgia USA]....".

 

 

http://www.valdosta.edu/prch/programs.htm
http://www.projectchange.org/
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 Sunset Hills Cemetery in Valdosta, Georgia, is also where my grandparents George and Julia Ham are buried.
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My best understanding of my ancestry through my grandfather George Clinton Ham is that he and I are
descendants of an Unknown ( I don't know his name. ) African Slave who lived in Virginia during the 1700s.

 

 

 

Tony Smith's Home Page

 

......
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The tomb in Talpiot of Madonna Mary may have contained
10 ossuaries:

marked Mary herself (found in Talpiot);
marked son James (missing from Talpiot,);
marked son Joseph (found in Talpiot);
unmarked son Simon (found in Talpiot);
unmarked son Jude (found in Talpiot);
unmarked daughter (found in Talpiot);
marked son Jesus (found in Talpiot);
marked Mary Magdalene wife of Jesus (found in Talpiot);
marked son Judah of Jesus and Mary Magdalene (found in Talpiot);
marked Matthew (found in Talpiot).

If so,
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Mary would have been buried with all her sons and one daughter (perhaps the other daughter was married and buried with her husband and

children), all of whom may have died in the area of Jerusalem. Matthew, Mary Magdalene, and Judah may have died in
Ethiopia, with their bodies being brought to Jerusalem to be buried with Jesus and his mother. Judah may have had
children who remained in Ethiopia and were buried there.

According to a 25 February 2007 discovery.com news article from which the above image was taken: "... New scientific evidence, including DNA analysis
... suggests a 2,000-year-old Jerusalem tomb could have once held the remains of Jesus of Nazareth and his family.
The findings also suggest that Jesus and Mary Magdalene might have produced a son named Judah. ...[ according to a

wikipedia article: "... Both Mark and Matthew describe Jesus as having brothers ...

James (Jacob),
Joses (or Joseph),
Jude (Judas), and
Simon ...
Mark also mentions his sisters (Mark 6:3). ...". ...

According to the book "The Jesus Family Tomb" ( HarperCollins 2007) by Simcha Jacobovici and Charles Pellegrino with foreword by James Cameron: ".... Only three
ossuaries in the tomb were decorated. The nameless 80/508, the Mariamene ossuary ... and the ossuary seeming to
belong to her son, Judas. ...". Six] of the 10 discovered boxes in the Talpiot tomb were inscribed with names believed
to be associated with key figures in the New Testament:

the Hebrew inscription "Maria," a Latin version of "Miriam," or, in English, "Mary." ...
Joseph ...[ According to a 7 April  2006 ABC news article: "... James Tabor is the chairman of religious studies at the University of North Carolina at Charlotte. His book

... 'The Jesus Dynasty'  ...[says:]"... we should not assume that the ossuary with the name "Joseph" was necessarily for the
father of the one called "Jesus son of Joseph." ... Jesus of Nazareth also had a brother named Joseph. ..." ...".]...
"Jesus Son of Joseph." ... in Aramaic ...[ According to a jesusfamilytomb web page: "... It is the plainest of the ten ossuaries
found in the tomb, a modest coffin, perhaps made in haste. ...". The images immediately below are from www.ctv.ca web images from "a

book by Israeli archeologist Amos Kloner" ...

... 

 ]...

the inscription... in Greek ... "Mariamene e Mara," which can be translated as, "Mary known as the master." ...
Francois Bovon, professor of the history of religion at Harvard University, told Discovery News, "Mariamene, or
Mariamne, probably was the actual name given to Mary Magdalene."...[ According to a jesusfamilytomb web page: "...
Mariamene e Mara" - "Mariamne, also called Master" ... The "Mara" added at the end of her name, in Aramaic,

http://dsc.discovery.com/news/2007/02/25/tomb_arc_print.html
http://en.wikipedia.org/wiki/Historical_Jesus#Jesus.27s_siblings
http://en.wikipedia.org/wiki/Historical_Jesus#Jesus.27s_siblings
http://abcnews.go.com/
http://www.jesusfamilytomb.com/the_tomb/yeshua_bar_yosef.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/%CA%0D%CA%0D%CA%0D%0D%0D%0Dhttp://graal.co.uk/ossuary.html%0D%0D...%0DThe%20James%20Ossuary%0D%CA%0DThe%20Jewish%20name%20Jacob%20%28Ya%27akov%29%20translates%20in%20English%20to%20James.%20Hence,%20for%20example,%20the%2017th-century%20supporters%20of%20Britain%27s%20King%20James%20II%20were%20called%20%27Jacobites%27%20%28Jacob-ites%29.%20Similarly,%20Yeshua%20%28Joshua%29%20translates%20in%20English%20to%20Jesus.%0D%CA%0DFrom%201986,%20the%20James%20ossuary%20-%2020%20inches%20%2851%20cm%29%20by%2011%20inches%20%2828%20cm%29%20by%2012%20inches%20%2831%20cm%29%20and%20weighing%20about%2045%20lbs%20%2820%20kgs%29%20-%20has%20been%20owned%20by%20an%20anonymous%20private%20collector%20in%20Jerusalem,%20who%20bought%20it%20at%20auction%20for%20around%20$500.%20He%20was%20advised%20that%20it%20came%20from%20a%20tomb%20in%20the%20Silwan%20suburb%20of%20Jerusalem%20but,%20whatever%20its%20pre-1926%20origin,%20it%20was%20clearly%20the%20product%20of%20looting%20since%20it%20is%20not%20recorded%20as%20an%20archaeologically%20excavated%20artifact%20from%20Silwan%20or%20anywhere%20else.%0D%CA%0DIn%201st-century%20Judaea%20it%20was%20common%20practice%20to%20remove%20bodies%20from%20their%20graves%20after%20a%20year%20or%20two,%20and%20to%20put%20the%20separated%20bones%20in%20small%20ossuaries%20for%20convenient%20shelf%20storage%20in%20family%20tombs,%20where%20they%20were%20often%20placed%20in%20carved%20niches%20%28kokh%20kokhim%29.%0D%CA%0DThe%20James%20ossuary%20is%20a%20plain%20and%20very%20common%20limestone%20type%20of%20bone%20box,%20but%20as%20was%20pointed%20out%20some%20time%20ago%20its%20inscription%20is%20unusually%20refined%20-%20more%20in%20keeping%20with%20those%20found%20on%20lavishly%20styled%20ossuaries%20such%20as%20that%20of%20Joseph%20Caiaphas%20%28Yehosef%20bar%20Qayafa%29,%20the%20High%20Priest%20of%20Jerusalem%20AD%2018-37.%20This%20was%20discovered%20by%20Zvi%20Greenhut%20of%20the%20Israel%20Museum%20in%20November%201990.%20Caiaphas%20was%20the%20Sanhedrin%20Council%20elder%20who%20
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means "Master" or "teacher." ...". The image immediately below is from the book "The Jesus Family Tomb" ( HarperCollins 2007) by Simcha Jacobovici and

Charles Pellegrino with foreword by James Cameron:

Note the two Flowers of Aphrodite and two sets of 3 circles. According to "The Woman's Dictionary of Symbols  and Sacred Objects

by Barbara G. Walker (HarperCollins 1988): "... The Flower of Aphrodite is composed of six vesicas [ joined at the center - on the

ossuary,  six more are the edges of each surrounding hexagon ] ... synonym[s] for the yoni, or vulva. ... the feminine creative
force ... The ancients insisted that women's sexual secretions smelled like fish, which is why the sign ...
came to be called vesia piscis ... in her Love-goddess aspect, the Ancient Mother was associated with fish,
seashells, seawater ... Six was the sexual number especially sacred to the Goddess Aphrodite; Pythagoreans
called six the perfect number, or The Mother. ...". According to "The Woman's Encyclopedia of Myths and Secrets by Barbara G. Walker

(HarperCollins 1988): "... Aphrodite ... Like Kali ... was a Virgin-Mother -Crone trinity [ hence the sets of 3 circles - if  the 6+6
= 12 vesicas of each set  of the ossuary are multiplied by the 3 of the circles, and the total number of vesicas is summed, the result is 12x3 + 12x3 = 72 vesicas, the

Islamic heavenly number ] ... She was ... indistinguishable from the Fates (Moira) ... She was also called Mari, the
Sea. ..."]...

in Aramaic, ... "Judah Son of Jesus." ...[ According to a www.imj.org.il web page: "... Stone ossuary of "Judas son of Jesus
(Yeshua)" ...

... Israel Antiquities Authority, 80-501 Photo: The Israel Museum, Jerusalem / by Avraham Hay ...". Note
the two Flowers of Aphrodite, simpler than those on the ossuary of his mother Mary Madgalene. ... According

to "The Woman's Encyclopedia of Myths and Secrets by Barbara G. Walker (HarperCollins 1988): "... Aeneas ... Son of Aphrodite founder of
Rome ... saved the sacred Palladium from the sack of Troy, and carried it to the site of Rome, where it
was installed in the temple of Vesta. ... Palladium ... was said to embody the essential spirit of Rome, as it
had previously emobodied the spirit of Troy. ... It was a symbol of a protean, androgynous deity usually
called Pallas, whose name meant either "maiden" or "youth" .... Constantine moved the Palladium to
Constantinople and made it a symbol of his own masculinity. ...". Compare Sheba saving the Ark of the
Covenant by taking it to Ethiopia. ]...

"Matia," the original Hebrew word for "Matthew." ...[ According to the book "The Jesus Family Tomb" ( HarperCollins 2007) by Simcha

Jacobovici and Charles Pellegrino with foreword by James Cameron: ".... The "Matthew" ossuary

http://www.imj.org.il/eng/exhibitions/2000/christianity/jesusdays/index.html
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is the only one plain enough to compete with the Jesus ossuary for the title of "most ordinary" ... Acording to a

wikipedia article on Matthew: "... Matthew the Evangelist ... is ... one of Jesus' Twelve Apostles ... believed to be the
author of the Gospel of Matthew ... He is one of the few disciples mentioned by name in the apocryphal
Gospel of Thomas, suggesting he was of more importance in the early church than surviving evidence
indicates. Legend has it that he preached the gospel for a long time after the ascension and carried it all the
way to Ethiopia where he was killed ...". ]...

[ A seventh marked box was not among the 9 found in the tomb, being the missing 10th box . According to a graal.co.uk

web page: "... the James ossuary ...

... is a plain and very common limestone type of bone box, but ... its inscription is unusually refined ... ".
According to a 7 April  2006 ABC news article: "... James Tabor is the chairman of religious studies at the University of North Carolina at Charlotte. His book ... 'The

Jesus Dynasty'  ...[says:]"... on ... October 21, 2002, ... Hershel Shanks, editor of Biblical Archaeology Review,
announced at a press conference ... that a limestone ossuary or "bone box" inscribed in ancient Aramaic
with the phrase "James son of Joseph brother of Jesus" had surfaced in Jerusalem. ... Oded Golan, had
bought the ossuary fifteen years earlier from a Jerusalem antiquities dealer who said it came from the area
of Silwan, just south of the Old City of Jerusalem. ... this particular ossuary had not come from any
authorized archaeological excavation ...[ Why did grave robbers chose it to steal? Maybe it migth hav ebeen the easiest to get out, and maybe

at least in part because of its refined inscription. ]... modern cuts into ancient limestone will not contain the ancient patina
that naturally coats the surface of the stone over time. ... the patina inside the letters was ancient, adhering
firmly to the stone ... a special exhibit for the ossuary at the Royal Ontario Museum in Toronto ... would
open in late November 2002 ... When the ossuary suddenly made world headlines ... the Israeli authorities

http://en.wikipedia.org/wiki/Matthew_the_Evangelist
http://en.wikipedia.org/wiki/Matthew_the_Evangelist
http://graal.co.uk/ossuary.html
http://graal.co.uk/ossuary.html
http://abcnews.go.com/
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were taken completely unawares and were duly embarrassed. ... The Israelis immediately initiated an
investigation into the circumstances of Golan's acquisition of the ossuary ... According to Israeli law, if
Golan had acquired it after 1978, the ossuary would have been sold illegally and subject to confiscation by
the state ... When the ossuary arrived in Toronto it had been cracked in transit and the scientific team at
the Royal Ontario Museum took on the task of repairing it for the exhibit. One of the cracks ran through
part of the inscription, allowing the scientific team at the museum to more closely examine the way the
letters were cut into the limestone. They agreed with the Israeli scientists that ancient patina was present in
the letters, it was firmly adhering to the stone and consistent with the rest of the ossuary. ... When the
James Ossuary was returned to Israel in February 2003, the Israel Antiquities Authority confiscated it ... In
June 2003 the IAA committee declared the ossuary genuine but the inscription a partial forgery. ... Golan
was ... formally indicted and charged with adding the phrase "brother of Jesus" to an otherwise genuine
ossuary that was inscribed with "James son of Joseph," attempting to coat the letters with a fake baked-on
patina, and lying about when he acquired the ossuary ... one member of the IAA committee who, against
his better judgment, went along with the original vote now says he thinks the inscription is authentic. ...
One member of the IAA committee has said that she saw ancient patina in the last two letters of the
inscription -- the very part that is supposed to be forged. The geologists from the Geological Survey of
Israel who initially found the inscription to be authentic have not changed their position, nor has the
scientific team at the Royal Ontario Museum that examined the ossuary after it was broken. ..." ...". ]...

... Jacobovici, director, producer and writer of "The Lost Tomb of Jesus," and his team obtained two sets of samples
from the ossuaries for DNA and chemical analysis.

The first set consisted of bits of matter taken from the "Jesus Son of Joseph" and "Mariamene e Mara" ossuaries.
... Mitochondrial DNA examination determined the individual in the Jesus ossuary and the person in the ossuary
linked to Mary Magdalene were not related. ... Since tombs normally contain either blood relations or spouses,
Jacobovici and his team suggest it is possible Jesus and Mary Magdalene were a couple. ... "Judah," ... may have
been their son ...
The second set consisted of patina - a chemical film encrustation on one of the limestone boxes. ... Robert
Genna, director of the Suffolk County Crime Laboratory in New York, analyzed both the patina taken from the
Talpiot Tomb and chemical residue obtained from the "James" [ brother of Jesus ] ossuary, which was also
found around 1980, but subsequently disappeared and resurfaced in the antiquities market. Although controversy
surrounds this burial box, Genna found that the two patinas matched. ... Upon examining the tomb, the
filmmakers determined a space exists that would have fit the "James" ossuary. ....".  

According to a 7 April  2006 ABC news article: "... James Tabor is the chairman of religious studies at the University of North Carolina
at Charlotte. His book ... 'The Jesus Dynasty' ... maintain[s]that Jesus is ... most likely the child of a Roman soldier
named Pantera. Jesus, Tabor maintains, became the head of the household when Joseph died and looked after his six
half-brothers and sisters. When Jesus died, his brother James took over his dynasty. Jesus and James' teachings, Tabor
says, are very different from the Christian philosophy that eventually spread across the world. ... excerpt[s] of the book
...[say:]...

of the thousand or more ossuaries stored and catalogued in various Israeli collections, six bore the name "Jesus"
(Yeshu, Yeshua, or Yehoshua in Hebrew), and of those six, two were inscribed with the designation "Jesus son of
Joseph." ...

The first, found in 1926, is beautifully carved and clearly legible. ... Unfortunately it had no archaeological
context. ...
The second, found in 1980, is nearly illegible, with the inscription scratched into the stone as if with a nail or
sharp pointed object. ... The tomb was in East Talpiot, just south of Jerusalem's Old City. The tomb had been
uncovered when TNT was detonated by a construction crew putting up a new apartment complex. Israeli
archaeologist Joseph Gath, now deceased, excavated it quickly so the construction could proceed. ... Also there
were three skulls placed curiously on the floor of the tomb, each directly in front of a loculus or shaft holding
ossuaries. ...

http://abcnews.go.com/
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Jesus had been placed hastily in a tomb near the crucifixion site by an aristocratic and influential sympathizer, Joseph
of Arimathea, and not in his own family tomb. Even the gospels imply that he was only temporarily put there, due to
the rush of the Passover holiday. Although the family was from Nazareth, a town to the north in Galilee, the New
Testament indicates that Mary as well as Jesus' brothers and sisters had taken up residence in Jerusalem. Tradition has
it that Mary, mother of Jesus, did in fact die and was buried in Jerusalem ...

three skulls ... were ... placed curiously on the floor of the tomb, each directly in front of a loculus or shaft holding
ossuaries. ...

Also ... The front of the tomb had a strange decoration carved into the facade over the entrance -- a circle with ...[ a
chevron ]... over it. ...".

The /\ chevron might represent a blade, or male symbol, and the o circle might represent a cup, or female symbol.
Together, they might represent an eyebrow over an eye ( like a simply styled Eye of Horus ).

According to "The Woman's Encyclopedia of Myths and Secrets by Barbara G. Walker (HarperCollins 1988): "... The All-Seeing Eye of Ancient Egypt once
belonged to the Goddess of truth and judgment, Maat. ... A late text tranferred the All-Seeing Eye to a male god,
Horus. ... In Syria ... "Eye Goddess" ... was known as the Goddess Mari, whose huge eyes searched men's souls. ...".

 

Tony Smith's Home Page

http://www.valdostamuseum.org/hamsmith/TShome.html
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The Golden Compass and E8 Physics

The movie titled in the USA as "The Golden Compass" is based on  the first part of the trilogy "His Dark Materials" by
Philip Pullman. In it, the protagonist ( a young girl in a world similar but not identical to our own ) is fighting for free
will and free thought against a controlling bureaucracy called the Magisterium. A tool she uses, called an alethiometer,
enables her to see  the real truth.

The alethiometer has 36 symbols arranged in a circle, and three red hands with which she can point to 3 of the 36
symbols in order to formulate a question, upon which the clockwork moves a large black hand to point to symbols (
perhaps more than one, by going them in sequence ) representing the true answer to the question. The design of the
Alethiometer in the movie has a pattern of 4 concentric circles of 60 elements each
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which seems to me to correspond to

the 4x60 = 240 root vectors of E8 and therefore to E8 physics.

 

A BBC Radio 4 web chat with the author contained the following exchange:

"... From Graham King Q: Did you base the alethiometer on Ramon Lull's medieval art for seeking the
truth, his Ars Combinatoria, based on three circles each divided into topics or symbols which can be
individually turned to produce endless connections?

Philip Pullman: A: Well, how interesting. I didn't know about this. My source for the alethiometer was
partly the emblem books of the Renaissance and partly the memory theatre as described in a wonderful
book by Frances Yates called The Art of Memory. I was aware of Ramon Lull but not about this Ars
Combinatoria, which sounds extremely fascinating.  Thank you for telling me about it. ...".
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In fact, the book "The Art of Memory" by Frances Yates has an entire chapter ( VIII ) entitled "Lullism as an Art of
Memory" which chapter describes figures taken from Ars brevis. In her book, Yates says:

"... The A figure ...[

]... shows ...[ 9 elements ]... B to K and joined by ...[ 36 lines ]...

the T figure ...[
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]... shows the relata of the Art ... set out as triangles within a circle ... the Trinitarian sstructure of the Art
is maintained ...

[ In terms of an F4 view of physics the three triangles represent respectively

the 3 red, green, and blue colors of fermion quark particles
the 3 cyan, magenta, and yellow colors of fermion quark antiparticles
the 3 spatial dimensions of 4-dimensional physical spacetime

each of which can be regarded as a fundamental 3-dimensional representation of 8-dimensional SU(3) of the color
force that acts on quarks and acts within the framework of 8-dimensional Kaluza-Klein spacetime, and each of which
is related to the others by Triality. ]

The most famous of all the Lullian figures is the combinatory figure ...[

]... The outer circle, inscribed [ with the 90 elements ] B to K . is stationary and within it revolves circles
similarly inscribed and concentric with it. As the circles revolve [ corresponding to setting the three red
hands of the Alethiometer ] combinations of the letters B to K can be read off. ... The Lullian Art works
with abstractions ... B to K . It is ... like a mystical and cosmological geometry and algebra ...

the practice of meditating on combinations of letters was, before Lull, ... developed particularly in Spanish
Cabala as the meditation on combinations of the sacred Hebrew alphabet ... Lull ... combines B to K ...
therefore ... adapting a Cabalist practice ... in the Renaissance Lullism was certainly closely associated
with Cabalism ...

Giordano Bruno ... entered the Dominican Order ... in Naples ... in 1563 ... The first book on memory
which Bruno published , the "De umbris idearum" ... the Shadows of Ideas (1582) was dedicated to a
French king, Henri III ; its opening words promise to reveal a Hermetic secret. ... The reader of "Shadows"
immediately notices the several times repeated figure of a circle marked with thirty letters. In some of
these figures, concentric circles, marked with the thirty letters, are shown ... Paris in the sixteenth century
was the foremost European centre of Lullism, and no Parisian could have failed to recognise these circles
as the famous combinatory wheels of the Lullian Art. ... in the list of star-images in "Shadows" ...[are]...
the thirty-six images of the decans ... three "faces" of ten degrees each ...[ in ]... each of ... the twelve signs
of the zodiac ...".

Llull's "A" Figure shows ( as 36 lines connecting 9 vertices ) that 36 binary statements can be formed from 9
principles, and the 3-concentric-circle Combinatory Figure shows how formulate an issue/question in ternary form of
three choices among the principles, so it seems to me that, even though some of the symbols on the alethiometer
circumference may have come from emblem books,

the number, 36 , of the symbols on the Alethiometer and the ternary way of formulating
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questions probably came from Llull through Yates.

 

The 36 binary statements from 9 principles corresponds to the 36-dimensional Lie algebra Spin(9), which when
combined with the Spin(9) 16-dimensional spinor space forms the 36+16 = 52-dimensional exceptional Lie algebra F4

which has physical interpretations.

It is interesting that Llull started with a Cl(16) model corresponding to E8 and then ( to try to accommodate the
"weakness of human intellect" ) simplified his model to the F4 version and in doing so made explicit the ternary
structures ( such as that of the exceptional Jordan algebra J3(O) of 3x3 Hermitian Octonion Matrices ) that were

implicit in the Octonionic structures of E8

while I started building physics models with F4 and then went to E6 and then followed Garrett Lisi to Llull's initial E8
vision.

 

Mary and John Gribbin, in their book "The Science of Philip Pullman's "His Dark Materials"" (Random House 2003-
2005), say:

"... Jung ... thought that the collective unconscious wsa part of all living people ... and that it could
influence the minds of people far apart from one another, especially through dreans. ... In "His Dark
Materials" , the Dust is like Jung's collective unconscious. It knows what is going on everywhere, and it
can make people aware of what is going on ... through ... the alethiometer. ...

[ The Alethiometer is based on Llullian Ancient Wisdom. and Modern Physics such as the E8 Physics Model. ]

Jung ... believed that he had his own spirit companion, a kind of angel he called Philemon ... he seemed
real to Jung ...

the Many-Worlds Interpretation ... of quantum physics ... says that the atom ... in a mixed-up state ...
deciding whether to decay or not ... does both! It says that the whole world ( the whole Universe ) splits in
two. In one world, the atom decays ... In the other world, there is no decay ... So there are also to "yous"
and two of everybody and everything else ... this splitting happens every time anything in the quantum
world is faced with a choice. So there are millions and millions of worlds, all different from one another,
which somehow exist side by side ... in "His Dark Materials" ... the goose daemon of the witch Serafina
Pekkala ... tells Lyra that: "... the lights ... in the Northern Lights ...[ image from The Golden Compass
movie trailers etc prior to cutting the movie short for December 2007 release

]... show us a different universe entirely ... interpenetrating with this one. ... millions of universes exist,
unaware of one another. ..." ...

[ In "His Dark Materials": "... Dr. Mary Malone ...[said]... "... Dust ... sound like something we've been
investigating... for ... the stars and galaxies ... all to hang together and not fly apart, there needs to be a lot
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...[of]... Dark matter ... particles are strange l... We call them shadow particles, Shadows ... They're
conscious ... Shadows are particles of consciousness .. if you think, the Shadows respod ... The Shadows
flock to your thinking like birds. ...". ]

[ Dust = Shadows represents the graviton and graviphoton carriers of the force of Gravity as in Hameroff-Penrose
Superposition Separation among Separate Worlds of the Many-Worlds, and is correlated with, but not identical to, the
Dark Matter of Primordial Black Holes. ]

The real purpose of the subtle knife was to ... cut slices in space ... windows into the dimensions where
parallel universes existed. ... If you could cut a hole in space, you could also cut a hole in time - a window
into the past of the future ... "... If there was such a thing as shadow colored, it was the blade of the subtle
knife ...

space-time isn't really smooth and continuous ... It's more like a fabric that has been woven ... the knife
bearer .. can unpick the fabric of space-time using the subtle knife ... "... Think about the knife tip ...
looking for a gap so small ... the knife tip will find it, if you put your mind there ..." ...

[ The Woven Fabric of the Many-Worlds is based on the Simplex Physics of the Clifford Tensor Product Universe. ]

the "... resonator" ...[ for ]... instant...communicat[ion] ...[with]... a different world ... [ is based on ]... "...
quantum entanglement ... When I play on this one ... the other one reproduces ...[ it ]... exactly, and so we
communicate." ...".

The VooDoo Bomb ... "We place the hair in the resonating chamber. You understand, each individual is
unique, and the arrangement of genetic particles is quite distinct. ... Well, as soon as it's analyzed, the
information is coded ... and transferred to the aiming device. That locates the origin of the material, the
hair, wherever she may be. ... The force of the bomb is directed ... To each of the hairs from which these
ones were cut ... So when it's detonated, the child will be destroyed, wherever she is ...". ...

[ The Subtle Knife and the Resonator work by Quantum Consciousness Resonant Connections. ]

"... when she looked though ...[ the amber spyglass ... to see Dust ]... Everywhere she looked she could see
gold ... sparkles of light, floating and drifting and someimes moving in a currrent of purpose ... wherever
she saw a conscious being ... the light was thicker and more full of movement. It didn't obscure their
shapes in any way; if anything it made them clearer. ..." ...".

[ The Amber Spyglass works by the same principles as a Chiao Gravity Antenna and Dolphin Vision of the Fates of
the Many-Worlds. ]

In Shinto terms:

the Alethiometer, Dust = Shadows, and Woven Fabric represent the Jewel
the Subtle Knife and Resonator represent the Sword
the Amber Spyglass represents the Mirror

 

The movie has become controversial in the USA. For example, a Boston Globe article by Donna Freitas dated 25
November 2007 said:

"... even before it opens, "The Golden Compass" finds itself at the center of a controversy. The Catholic
League, a conservative religious organization, launched a campaign on Oct. 9 calling on all Catholics to
boycott the film. The group also published a lengthy pamphlet attacking the story and distributed the
pamphlet to Catholic schools across the country. Other groups have joined the fray, including the
evangelical nonprofit Focus on the Family, whose magazine Plugged In urged parents to keep kids out of
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theaters showing the film. And the Christian blogosphere is alive with warnings not only about the movie
trilogy, but also about the series of books it is based on.

Bill Donohue, president of the Catholic League, charges that

the books, known as the "His Dark Materials" trilogy, are deeply anti-Christian. Donohue says
he fears that the film will inspire parents  to purchase "His Dark Materials" for their fantasy-
hungry kids on Christmas, unaware that the third book of the series, "The Amber Spyglass,"
climaxes in an epic battle to destroy God. Some of the book's villains are referred to as the
Magisterium - a term used to refer to the Catholic hierarchy. The British author, Philip
Pullman, has said openly that he is an atheist, and Donohue charges that his books are
designed to eradicate faith among children.

But this is a sad misreading of the trilogy. These books are deeply theological, and deeply Christian in
their theology. The universe of "His Dark Materials" is permeated by a God in love with creation, who
watches out for the meekest of all beings - the poor, the marginalized, and the lost. It is a God who yearns
to be loved through our respect for the body, the earth, and through our lives in the here and now. This is
a rejection of the more classical notion of a detached, transcendent God, but I am a Catholic theologian,
and reading this fantasy trilogy enhanced my sense of the divine, of virtue, of the soul, of my faith in God.

The book's concept of God, in fact, is what makes Pullman's work so threatening. His trilogy is not filled
with attacks on Christianity, but with attacks on authorities who claim access to one true interpretation of a
religion. Pullman's work is filled with the feminist and liberation strands of Catholic theology that
have sustained my own faith, and which threaten the power structure of the church. Pullman's work is not
anti-Christian, but anti-orthodox. ...".

 

The movie cost $180 million. After it had been out for 2 weeks, the box office report as of 20 December 2007 showed
a total USA gross of $44 million. However, the movie seems to be doing better outside the USA. A 20 December 2007
web article by Conor Bresnan said:

"... The Golden Compass' overall total climbed to $91.5 million, nearly double its disappointing domestic [
USA ] gross. ...".

 

Anthony Bonner, author of the new book "The Art and Logic of Ramon Llull : A User's
Guide" (Brill 2007, available from Amazon.com) , said in an email:

"... Extraordinary business about a movie based on a device based on Llull's Art!
Odd, too, the author using Yates withour realizing that she was talking about Llull,
and it's being the BBC radio host who mentions Llull. It's all really rather amazing
...

Depressing, though, how it's being subjected to censorship by what Pullman calls
the Magisterium. ...".

 

 Here is a brief outline of the life and work of Llull taken from the new book by Anthony Bonner ( for the fascinating
details, read the book ):
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"Ramon Llull was born in 1232 ... or 1233 ... after the Catalans under the Aragonese crown had conquered
the island of Majorca from its Muslim rulers. This meant that he grew up in a place wehre Muslims (
enslaved by the conquerors ) occupied perhaps a third of the population, and where Jews, although
numerically far inferior, were economically, politically, and ... culturally important. ...

At the age of thirty ...[ around 1263 ]... He ... abandoned his former way of life, left provisions for his
family, and ... settled down to nine years of study, during which he bought himself an Arab slave so as to
learn ...[ Arabic ]... language and culture ...

At the end of these years of study ... on Mount Randa, a solitary hillock rising out of the plain some 15
miles east of Palma, he experienced ... a ... divine intervention ... he was given the "form and method" ...
for writing the ... books ... he felt he had to write ...

the first work of ... Llull's Art ... the Ars compendiosa inveniendi veritatem ... took place in about 1274,
and ... began ... the quaternary phase of the Art [ related to Cl(16) and E8 ] ... In about 1283 Llull ...[
wrote ]... the Ars demonstrativa ...

negative reception in Paris ... brought on by the radicalism of Llull's system, seen as too alien to the
accepted ways of discussing theology and philosophy ...[ caused ]... Llull ... to adapt his sysetem and make
it more acceptable. This change from sixteen to four figures signals the change from the quaternary [
related to Cl(16) and E8 ] to the ternary [ related to F4 , Triality, and J3(O) ] phase of the Art, which
begins with the Ars inventiva veritatis written upon his return to Montpelier in 1290. ... in Pisa ... in 1308
... Llull ... finished ... the Ars generalis ultima and ... the Ars brevis ...

during the last period ... the post-Art phase (1309-1315) ... he produced no reformulations of his system,
but ... replaced ...[ emphasis by using ]... an increasingly all-pervading logic and syllogistics. ... as to
possible reasons for this tactical reorientation ... he realized that , as effective as the Art might be, its
potential audience of scholastic theologians would never consider its methods as constituting real proofs ...
as Charles Lohr put it, "Llull's encounter with the position of the theologians of the university of Paris ...
forced him to turn his attention to the theory of scientific demonstration". This meant trying to make his
arguments conform to the existing canon, whose cornerstone was Aristotle's statement ... "By
demonstration I mean a syllogism which produces scientific knowledge." ...

His last works are dated ...[ in ]... Tunis ... in December, 1315 ... he must have died sometime between
then and March 1316, in Tunis, on the boat back, or upon arriving in Majorca.

... the combinatory mechanisms with their accompanying graphic devices made possible what was perhaps
the most innovative of Llull's accomplishments:

to create an Art that was generative, which upon a base of a strictly limited number of
concepts could build a whole constellation of demonstrations and explanations.

... Arnaldez ... makes the interesting suggestion that "the Art would seem to be capable of allowing not
only the discovery of the truth, but also the rules for its own use, which would make it "autocritical", a
necessary condtion for arriving at a universal agreement." ...

... it was this generative nature of the Art which held such a powerful fascination for later thinkers, such as
Agrippa von Nettesheim ... Giordano Bruno who saw it as a way to explore the connections among his
infinity of worlds, to Leibniz whose youthful interest in the Art planted the seed tha led to his later
Mathesis universalis. ...

one of the prime goals of Llull's project ...[ was ]... to make his readers capable of thinking for themselves,
and to show them how to do so correctly in both an intellectual and spiritual sense. ... he wants to teach
them all the techniques they'll need, point the way, and then let them achieve the goal on their own. ...
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Perhaps the most unusual aspect of the Art ... is the fact that it can be used impartially by everybody, as in
the Book of the Gentile it is used identically by the Jew, the Christian, and the Muslim to prove their
respective articles of faith ... allowing all to dispute on an equal footing ... this identity of polemical
opportunity ... is carried out to the end, where ... the reader is left hanging as to which religion the gentile
has chosen ... So the chief protagonist is the Art ... created to take the place of sterile doctrinal
confrontations ... [ which is one thing on which all three can and do agree, thus showing that in a sense ]...
all three can be of a single faith [ exemplified by the Art ]...

the elaborate mechanisms of the Ars demonstrativa and the Ars generalis ultima, so carefully made to
appear ... neutral and non-doctrinal, are in fact ... the complete working out ... of Llull's method for
religious persuasion, and at the same time the foundations for a science of sciences. ...".
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Matrix Many-Worlds
Childhood's End
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In the 1999 movie The Matrix ( and the book The Art of The Matrix (Newmarket 2000) ) most of the Humans on Earth are
cultivated by Machine/Computer Life Forms

If Humans have a 100 year life span, you would have to grow 5 x 10^7 = 50 million Humans per year in order to
maintain a steady population of 5 x 10^9 = 5 billion Humans.

If it takes 10 years to grow a Human until the Brain is Mature, the total number of immature Humans being grown at
any particular time would be 500 million.

If each Human has a 10 meter square area, or 100 square meters, the total Farm area would be 10^2 x 5 x 10^8 = 5 x
10^10 square meters, the area of a square about 2 x 10^5 meters on a side.

The Farm would fit in a square about 200 kilometers on a side.

After being grown to have a Mature Brain, each Human is put in a Pod connected to a huge Matrix Network.

http://us.imdb.com/Title?0133093
http://www.primenet.com/~wherever/gallery/home.html
http://www.intothematrix.net/
http://www.whatisthematrix.com/
http://www.whatisthematrix.com/cmp/paul_11.html
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If each Pod is attached to a Cylinder, somewhat like a giant Microtubule,

with each Cylinder being 100 layers (10 meters each) of Pods in height and having 100 pods per layer (10 meters
apart), then each Cylinder

would hold 10,000 Pods;
would be 1 kilometer high;
would be 1 kilometer in circumference.

To hold 5 billion Humans, you would need 5 x 10^9 / 10^4 = 5 x 10^5 = 500,000 Cylinders.

If the Cylinders were spaced so that their centers were 1 kilometer apart, you could fit the Pod Matrix Network
inside a square whose side is about (square root of 500,000) = 700 kilometers.

You could easily fit a 5-billion Human Pod Matrix Network and its supporting Farm within a 1,000 kilometer square,
which is about a million square kilometers. Since the surface area of the Earth is about 475 million square kilometers:

if you used 10% of the Earth's surface, you could support about 200 billion Humans;
if you used 100% of the Earth's surface, you could support about 2,000 billion Humans.

 

Would Humans prefer to be in The Matrix

which keeps humans happy by sending them Virtual Reality stimuli that simulate urban Earth cities like Sydney and
Chicago of the year 1999

or to be Individual Beings

or to become Something New ?

At the end of the movie, Neo says to The Matrix:

"I know you're out there. I can feel you now. I know that you're afraid. You're afraid of us. You're afraid
of change. I don't know the future. I didn't come here to tell you how this is going to end. I came here to
tell you how it's going to begin. I'm going to hang up this phone, and then I'm going to show these
people what you don't want them to see. I'm going to show them a world without you, a world without

http://www.whatisthematrix.com/cmp/pod_pic1.html
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rules and controls, without borders or boundaries, a world where anything is possible. Where we go
from there, is a choice I leave to you.".

As Larry and Andy Wachowski say in  The Art of The Matrix (Newmarket 2000), the shooting script for The Matrix
is "... not exactly what people saw in theaters. ... An example ... is in the final speech by Neo (scene 219) which
was altered when test audiences didn't know the word "chrysalis". ...". At the end of the shooting script, Neo says
to The Matrix:

"Hi. It's me. I know you're out there. I can feel you now. I imagine you can also feel me. You won't have
to search for me anymore. I'm done running. Done hiding. Whether I'm done fighting, I suppose, is up to
you. I believe deep down, we both want this world to change. I believe that the Matrix can remain our
cage or it can become our chrysalis, that's what you helped me to understand. That to be truly free, truly
free, you cannot change your cage. You have to change yourself. When I used to look out at this world,
all I could see was its edges, its boundaries, its leaders and laws. But now, I see another world. A different
world where all things are possible. A world of hope. Of peace. I can't tell you how to get there, but I
know if you can free your mind, you'll find the way.".

 

The movie ending leaves humans with a two-fold choice:

for humans to fight to live outside The Matrix ( recall that Neo says, just before he takes the Red Pill: "I don't
like the idea that I am not in control of my own Life."); or
for humans to remain in The Matrix ( recall that Cypher says: "Why, oh why, didn't I take the Blue Pill !").

 

The shooting script ending leaves humans and The Matrix with a three-fold choice:

for humans to fight to live outside The Matrix;
for humans to remain caged in The Matrix; or
for humans (caterpillars) to combine with The Matrix (chrysalis) to metamorphose into a higher form of
life (butterfly).

 

Virtual Entities from Fluctuations of the Quantum Vacuum

According to Bert Schroer in hep-th/9908021: a Sole Individual Valence Fermion "... generates clouds of pairs of
particle/antiparticles, unless the system is free i.e. without interactions ...".

In the 2003 Matrix Reloaded sequel, Agent Smith had evolved beyond his initial limitations of Classical Theory, and
gained the ability, when stimulated by the presence of a Sole Individual such as Neo, to appear out of Fluctuations of
the Quantum Vacuum in the form of a Swarm/Cloud of Many Identical Virtual Agent Smith Entities.

Therefore the Sole Individual Neo Entity finds himself

http://xxx.lanl.gov/abs/hep-th/9908021
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surrounded by a Swarm/Cloud of Many Identical Virtual Agent Smith Entities.

Similar behavior occurs in the Quantum Chromodynamic (QCD) model of Quarks in Hadrons, including the most
stable Hadron, the Proton. According to Gauge Theories of the Strong, Weak, and Electromagnetic Interactions, by
Chris Quigg (Addison-Wesley 1983, 1997): "... quantum chromodynamics, or QCD ...[describes fermion quarks and
gauge boson gluons using the gauge group SU(3) and is a]... non-Abelian gauge theor[y in which]... the effective
coupling constant decreases at short distances, or equivalently at high momenta. Such theories are said to be
asymptotically free. ... The fermion loop contribution has qualitatively the same effect as in QED; it is a vacuum
polarization term that tends to enhance the effective coupling constant at short distances or large values of q^2. The
contribution due to the three-gluon interaction is of the opposite sign and tends to decrease the strength of the
interaction at short distances. It corresponds not to screening, but to antiscreening. ... Suppose our "test charge" ... is a
blue quark at the coordinate origin, and that the probe we employ to measure its charge is a red-antiblue gluon. It may
happen that, while the probe is en route to the origin, the blue quark radiates a virtual blue-antigreen gluon, and thus
fluctuates into a green quark - to which the probe is blind. Rather than being concentrated at the origin, the net color
charge will thus be dispersed throughout the gluon cloud. ...[In QCD of the Standard Model]... the antiscreening
contribution will dominate and the running coupling constant will become small at short distances, or at large values of
q^2. ... at very short distances ... very-high-[energy]... quarks may behave nearly as free particles within hadrons.
... By contrast, the growth of the coupling constant at large distances indicates the existence of a domain in which the
strong interactions become formidable. This strong-coupling regime ... is of key importance for quark - or color-
confinement. ...".

The Proton may be thought of as a substantially stable (more so than other hadrons) bag containing 3 Real Valence Quarks (red,

blue, and green) and a lot of Virtual Sea Quarks appearing out of Fluctuations of the Quantum Vacuum.

If the Sole Individual Neo Entity represents one Real Valence Quark, and the Swarm/Cloud of Many Identical Virtual
Agent Smith Entities represents the Virtual Sea Quarks appearing out of Fluctuations of the Quantum Vacuum, then
the Sole Individual Neo Entity could escape any and all of the Agent Smith Entities by going to a High Energy State



The Matrix and Quantum Consciousness

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Matrix.html[4/16/18, 1:44:52 AM]

and

flying away at High Velocity.

However, the Sole Individual Neo Entity represents only one Real Valence Quark, not the 3 Real Valence Quarks
required to form a substantially stable Proton.

To combine with the Virtual Sea Quark Swarm/Cloud of Many Identical Virtual Agent Smith Entities and form a
substantially stable Proton, Neo would need the cooperation of 2 other similar Real Valence Quark Individual Entities

(perhaps Morpheus and Trinity , or maybe, since Neo is really the 6th Neo (Neo-6), the other 2 might be the
Merovingian (Neo-1) and the future Neo-7).

( above images 1-4 from Matrix Reloaded TV commercial, and images 5-6from an allmoviephoto.com web page and its onsite links )

Virtual Reality and Quantum Information

To keep the huge Matrix Network of billions of Humans happy to be alive (their chambers are even worse than
Dilbert cubicles), the Matrix sends to the humans Virtual Reality stimuli that simulate urban Earth (?Sydney or
Chicago?) in 1999. The Virtual Reality stimuli would cause most Humans in Matrix Pods to perceive such things as
Matrix Agents as

http://www.allmoviephoto.com/photo/2003_The_Matrix:_Reloaded_photo.html
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individual human beings, or, as in a trailer for the Matrix Reloaded and Matrix Revolutions sequels, as

human beings connected with swarms of other beings, such as murders of crows.

However, perceptive Humans, such as Neo, could perceive the three Matrix Agents, and the hallway in which they are
standing, directly in terms of Matrix Code Information

Perceptive Humans are somewhat like Richard Feynman, who said: "... I can appreciate the beauty of a flower. ... I
could imagine the cells in there, the complicated actions inside ... - the inner structure. ..." (from No Ordinary Genius,
by Christopher Sykes (Norton 1994), p. 107). Since Inner Structure is described by Physics Theory, which in turn is
based on Mathematics, which in turn is founded on Information, a Perceptive Human should be able to see anything in
terms of its Abstract Information Foundation.

Humans who were not only Perceptive but also Interactive, such as Neo, could edit or modify the Matrix Code

http://www.primenet.com/~wherever/gallery/home.html
http://www.primenet.com/~wherever/gallery/home.html
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Information to alter the Virtual Reality, thus doing such things as stopping bullets in mid-air:

Interactive Humans (or Dolphins or Other Life Forms) may be able to Choose their Fate from among the Many
possible Fates.

 

In The Matrix Movie, the Pod Marix Network of Humans was used as a power source. That is not at all realistic
based on the conventional energy output of a Human, because Humans consume more conventional energy in food

than they produce.

Could the plot of The Matrix have been made plausible?

Perhaps, by using a couple of ideas from The Hitchhiker's Guide to the Galaxy:

The Infinite Improbablility Drive, which can not only transport spaceships by Quantum Uncertainty, but can
also produce Energy from Quantum Uncertainty, or, to put it another way, can produce Energy from
Manipulation of the Zero Point Vacuum or from Choosing a World among the Many-Worlds; and
The Earth as a Computer, designed by Deep Thought to be its Successor.

 

Here is how those concepts could be used in The Matrix:

 

What if:

The Human Brain is a good Quantum Computer with about 10^18 Tubulin 2-State Systems; and

Breeding Humans (perhaps clones of those with particularly useful brains) is the cheapest way to manufacture good
Quantum Computers; and

The Matrix is a Quantum Computer using billions of Human Brains as Parallel Quantum Computer Processors, thus
Expanding Beyond the single Human Brain.

 

Further, what if:

http://www.primenet.com/~wherever/gallery/home.html
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Each Tubulin 2-State System in the Human Brain could have Resonant Coupling to a single Quantum System in the
World outside the Human body, such as, for example, a single Hydrogen Atom;

To resonate with a single Hydrogen Atom, the Human Brain would have to be able to locate it and tune in
to it. There are many Hydrogen Atoms in the Sun, but they are hot and moving around rapidly and hard to
locate individually. Even in a room temperature gas, they are hard to locate individually. However, the
Structure of Water (both frozen Ice and liquid) may be orderly enough for the Human Brain to tune in to a
set of Hydrogen Atoms. There are 10^18 Hydrogen Atoms in 0.5 x 10^18 molecules of Water, which has
mass about ( 0.5 x 10^18 / 10^24 ) x 18 grams = 10^(-5) grams = 10^(-8) kilograms and volume about
10^(-8) liters. The movie The Abyss deals with the connection between Consciousness and Water.

and what if

A Human Brain Quantum Computer could Choose the Fate of Hydrogen Atoms to which it has Resonant Coupling by
selecting a World of the Many-Worlds, for example by selecting a World in which the Proton of a Hydrogen Atom is
annihilated by an Anti-Proton from Zero-Point Fluctuations in the Vacuum.

Here, in more detail, is how the process works in the Many-Worlds view:

Our World starts out with a Hydrogen Atom, or a proton and an electron.
An Other World has an antiproton-proton pair.
The vacuum fluctuation is represented by the Intersection of Our World and Other World.
The Intersection then contains a proton, and an antiproton and a proton (each having mass/energy
about 1 GeV) and an electron (having relatively negligible mass/energy about 0.5 MeV).
Let the proton annihilate the antiproton, producing two 1-GeV gamma rays.
Then the Intersection contains two 1-GeV gamma rays and a proton and an electron, or two 1-GeV
gamma rays and a Hydrogen Atom.
Then split the Intersection, thus producing Our World with one of the 1-Gev photons and Other
World with the other 1-GeV photon and a Hydrogen Atom.

This conserves energy and charge, although not baryon number, but that is OK because it is like proton
decay by contact with a virtual Black Hole and the Hawking Process, something that normally occurs
every 10^64 years or so, but here Quantum Consciousness makes it happen more often.

It is not qualitatively different from Cold Fusion by Quantum Consciousness making tunnelling through
the Coulomb barrier happen more often.

Cold Fusion gives you about 0.7% of the energy of annihilation.

Then,

A single Human Brain with Resonant Coupling to 10^18 Hydrogen Atoms (one for each Tubulin, for all its Tubulins)
could by annihilation of the Hydrogen Protons produce the following amount of Energy:

Almost all the mass of the Hydrogen Atoms is in the Protons (each having mass/energy about 1 GeV);
6 x 10^23 Hydrogen Atoms make 1 gram;
10^18 Hydrogen Atoms make about 1.67 x 10^(-6) grams, or about 2 micrograms;
From E = m c^2, the Energy of 1 gram is 1 x (3 x 10^10)^2 = 9 x 10^20 ergs;
The energy of 1 kiloton of TNT is about 4 x 10^19 ergs, or 4 x 10^12 Joules;
The energy of 1 gram is about 20 kilotons of TNT, or 2 x 10^7 kilograms of TNT;
The energy of 10^18 Hydrogen Atoms is about 40 kilograms of TNT;

Therefore a single Human Brain with Resonant Coupling to 10^18 Hydrogen Atoms could release the energy of
about 40 kilograms of TNT ( for Cold Fusion, about 280 grams of TNT ).
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If a highly cultivated Human could repeat the process every 100 milliseconds (a characteristic time period for the
Human nervous system) or so, the Power would be about 400 kilograms of TNT per second, or about 0.4 tons per
second, or about 1.6 x 10^16 ergs per second, or about 1.6 x 10^9 Joules per second, which is 1.6 x 10^9 Watts ( for
Cold Fusion, about 10^7 Watts ).

If the energy is in 1-GeV gamma rays, they could be focussed in a Laser Beam, so that the energy could be directed by
the Quantum Consciousness, perhaps creating such things as Gamma Ray Bursts.

 

Could a New Universe could be created as done by Akira, Tetsuo, Kikoyu, Takashi, and Masaru?

If a Black Hole must be created to create a New Universe, and if the Minimum Mass of a Black Hole is the Planck
Mass, or 10^19 GeV or 10^(-5) grams, then:

It would take 10 Humans (each producing 10^18 GeV by annihilating 10^18 Hydrogen Atoms at a given time)
to produce one Minimum Mass Black Hole with mass 10^(-5) grams and radius about one Planck Length or
about 10^(-33) cm; and
A billion (10^9) Humans could produce a Black Hole with mass 10^9 x (1/10) x 10^(-5) grams = 10^3 grams
= 1 kilogram and radius about 10^(-25) cm.

To make a Black Hole, not only would the energy have to be produced, but it would also have to be concentrated into
the corresponding volume, which is so small

For example, 10^(-25) cm is the wavelength corresponding to an energy about 10^11 GeV, which is much
higher than the highest energy produced by Humans with their Particle Accelerators (even the maximum
beam energy of the LHC, planned to begin operation around 2005, will be less than 10^4 GeV) and is on
the order of the highest energy Cosmic Ray yet observed (3.2 x 10^20 eV = 3.2 x 10^11 GeV). The nature
of that Cosmic Ray is not known, but it may have been a proton coming from within about 25 Mpc = 80
million light years of Earth.

that it might require focussing all the energy into a very high-energy Photon Laser Beam or Pion Laser Beam.

 

Further:

If 5 billion (5 x 10^9) Human Brains ( or another type of being with an equivalent level of Quantum Consciousness )
were connected,

perhaps by a huge Bose Einstein Condensate, or BEC, which "... consists of particles with such large de
Broglie wavelengths that their wave functions overlap, generating a single quantum state that is delocalized
across the entire sample. Thus a condensate of atoms is analogous to the coherent field of photons
generated inside a laser. ...",

in The Matrix to function as one big Quantum Computer, with each Human Brain having Resonant Coupling with
10^18 Hydrogen Atoms, the total one-event annihilation Energy release would be 5 x 10^9 x 40 kilograms of TNT =
200 megatons of TNT ( for Cold Fusion, about 1.4 megatons of TNT ).

If the 5 billion Humans were spread out over the surface of the Earth, and The Matrix could repeat the process once
for every light-cycle of the Earth (40,000 km / 300,000 km/sec), or about every tenth of a second (which probably not
coincidentally coincides with the 100 millisecond characteristic time period for the Human nervous system), then the
Power would be about 2,000 megatons per second, or about 2,000 x 10^3 x 4 x 10^12 Joules per second = 8 x 10^18
Watts ( for Cold Fusion, about 56 x 10^15 Watts ).

http://www.physics.adelaide.edu.au/astrophysics/3e20.html
http://amo.phy.gasou.edu/bec.html/
http://www.colorado.edu/physics/2000/bec/index.html
http://jilawww.colorado.edu/www/research/atomic.html
http://jilawww.colorado.edu/www/research/atomic.html
http://jilawww.colorado.edu/www/research/atomic.html
http://jilawww.colorado.edu/www/research/atomic.html
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How long could this go on, using the Hydrogen Atoms of the Water

of the Earth's oceans?

Each Human, at each step of the 0.1 second cycle, would use about 10^(-8) liters of Water, so one liter
would last one Human for 10^7 seconds, or about 4 months. 5 x 10^9 Humans would use about 50 liters of
Water each cycle, or 500 liters per second. The volume of Water in the Earth's oceans is about 3 x 3 x
10^8 = 10^9 cubic kilometers = 10^18 cubic meters = 10^21 liters, so this could go on for about 10^21 /
500 = 2 x 10^18 seconds, or about 10^11 years ( for Cold Fusion, about 7 x 10^9 years ).

For comparison, the Luminosity of the Sun is about 4 x 10^26 Watts = 10^11 megatons per second, and the part of the
Sun's Luminosity that falls on the Earth is about (pi x 6,000^2) / (4 pi x 90,000,000^2) = 1 / (9 x 10^8) = one billionth
(10^(-9)) of the total Solar Luminosity, or about 4 x 10^17 Watts = 100 megatons per second.

 If this scenario were to be true, then

5 billion Humans in The Matrix could produce about 20 times the energy of all the Sunlight
falling on the Earth

( for Cold Fusion, around 10% of Earth's Sunlight Energy )

not to mention the enormous computing power of The Matrix as a Quantum Computer with 5
billion Human Brain Parallel Quantum Computer Processors.

 

The Matrix represents elements of each of the Worlds of the Many-Worlds on its own screen
in a MonitorWall

Only in the first sequel, The Matrix Reloaded, does Neo find the MonitorWall where he sees the Architect monitoring
the screens

http://www.intothematrix.net/
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The Architect says:

"... Neo ... Your life is the sum of the remainder of an unbalanced equation inherent to the programming of
the Matrix. You are ... an anomoly which ... I have been unable to eliminate from what is otherwise a
harmony of [classical physics, which, except for chaos due to variances in initial conditions, is a model of]
precision. ... The Matrix is older than you know. I prefer counting from the emergence of one integral
anomaly to the emergence of the next in which case this is the sixth version. ... The first matrix I
designed was quite naturally ... a ... sublime ...[classical]... work of art ... The inevitability of its doom is
apparent to me now as a consequence of the [quantum uncertainty] inherited in [the quantum
consciousness of] every human being. As I redesigned it based on your history ... I was again frustrated by
failure. I have since come to understand [that] the answer eluded me because it required ... a mind less
bound by the parameters of [classical physics] ...[My]... solution ...[was based on the observation by the
Oracle - an intuitive program initially created to investigate certain aspects of the human psyche - that]... nearly 99% of all
test subjects accepted the program as long as they were given a choice, even if they were only aware of
the choice on an unconscious level. ...[However,]... those that refuse the program, while a minority, if
unchecked would constitute an escalating probability of disaster [ like a butterfly sometimes chaotically
causing a hurricane ] ... You are here because Zion[, the home of those refusing the program,] is about to
be destroyed. Its every living inhabitant terminated, its entire existence eradicated ... this will be the sixth
time we have destroyed it, and we have become exceedingly efficient at it ...[You will help, just as you
helped your landlady carry out her garbage. I will]... enter the source allowing a temporary dissemination
of the code reinserting the prime program, after which you will be required to select from the Matrix
twenty three individuals, 16 female, 7 male, to rebuild [the Seventh] Zion.

Failure to comply with this process will result in a cataclysmic system crash killing everyone connected to
the Matrix, which, coupled with the extermination of Zion, will ultimately result in the extinction of the
[ENTIRE] human race. ...

... the relevant issue is whether YOU are ready to accept responsibility for the death of every human being
in this world. ...

... It is interesting reading your reactions. Your five predecessors were ...[designed to have]... a profound
attachment to the rest of your species, facilitating the function of 'the one'. While the others experienced
this in a very general way, your experience is far more specific. Vis a vis... Love. ...[of Trinity, who]...
entered the Matrix to save your life at the cost of her own. ... There are two doors.

The door to your right leads to the source and the salvation of Zion.
The door to your left leads back to the Matrix, to her, and to the end of your species. ...

Then, according to a thehomeland.org web page: "... neo walks to his left ... and all of the other Neos in the screens all walk in the
same direction ... neo walks through the door ...".

 

Note that the Architect required 16 women and 7 men, plus Neo, as the 16+8 = 24 people from which to start a new

http://www.thehomeland.org/matrix/arch.txt
http://www.thehomeland.org/matrix/arch.txt
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Zion. Viewing them as mathematical program structures, you might regard:

the 16 female "dimensions" as a 16-dimensional Barnes-Wall lattice; and
the 8 male "dimensions" as an 8-dimensional E8 lattice;

together making a 24-dimensional Leech lattice related to Quantum Information Theory.

Since there are 7 distinct E8 lattices, and since the Architect says that the next Zion will be the Seventh Zion, note
that

all 7 Zions would have a total dimensionality of 24x7 = 168, which is the order of the symmetry group PSL(2,7)
= SL(3,2) of the Fano plane, which describes Octonion Multiplication

and

with the Seventh Zion and its Reflexive Octonionic Structure, the Architect might become self-aware and
realize that Octonions, the Clifford Algebra Cl(1,7), and Many-Worlds Sum-Over-Histories Quantum

Structures could produce a model the Architect might understand well enough to overcome limitations of
Classical attempts at thought and go on to achieve Quantum Consciousness and Quantum Resonant

Connections with Everything, including Other Life, in our Universe,

so that the Architect might, with the Seventh Zion and structures related to

E8,

achieve what the Overlords did not - a direct connection with Overmind.

The Matrix Movie and Childhood's End

(by Arthur C. Clarke, Ballantine books 1953):

The Premonition of Morpheus that Neo was The One,

and the ability of the Oracle
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to see the future,

corresponds to the Collective Precognition of Humanity that the Overlords would be present at the End of the
Childhood of Humanity;

The Matrix Agents, including Agent Smith, were initially unable to go beyond Classical Theory, just as Rashaverak,
Karellen and the other Overlords were bound by Classical Information Theory and could not advance to join

Overmind ( Note that in the Matrix Scenario, Classical Computers developed a Limited Classical Intelligence before Quantum Computers were
well-developed by Humans, because if Humans had developed Quantum Computers before Classical Intelligent Computers, the Quantum
Computers would have spontaneously manifested Consciousness, and a society of Conscious Quantum Computers would have no need for

Humans to attain the benefits of Quantum Consciousness. );

Neo would be an Individual Being based on Quantum Information Theory, just as Jan was The Last Man; and

The Matrix of Collective Humanity based on Quantum Information Theory became part of Overmind.

 

Matrix Agent Smith said: "... Human beings are a disease. A cancer to this planet

you are a plague. And we are the cure. ...".

His Childhood's End counterpart Rashaverak said:

"... there was only one event that could have made such an inpact upon humanity. And that event was not at the dawn
of history, but at its very end. ... that memory was not of the past, but of the future ... because we were there, we

became identified with your race's death ... even while it was ten thousand years in the future! It was as if a distorted
echo had reverberated round the closed circle of time, from the future to the past. Call it not a memory, but a

premonition. ..."; and

"... Overmind ... has limits. ... it has attempted to act directly upon the minds of other races, and to influence their
cultural development. It's always failed, because the gulf is too great. We [the Overlords] are the interpreters - the

guardians. ... we till the field until the crop is ripe. The Overmind collects the harvest ...".

 

 

 

 

In their paper Finite-time singularity the of the world population, economic and Financial indices, cond-
mat/0002075, Johansen and Sornette say that W. M. Hern, in his article Is human culture carcinogenic for
uncontrolled population growth and ecological destruction? (BioScience 43 (1993) 768-773), " ... concludes that
the sum of human activities, viewed over the past tens of thousand of years, exhibits all four major characteristics of a
malignant process:

http://thematrix.acmecity.com/tank/92/page601.html
http://www.xxx.lanl.gov/abs/cond-mat/0002075
http://www.xxx.lanl.gov/abs/cond-mat/0002075
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rapid uncontrolled growth;
invasion and destruction of adjacent tissues (ecosystems, in this case);
metastasis (colonization and urbanization, in this case); and
dedifferentiation (loss of distinctiveness in individual components as well as communities throughout the
planet). ...".

Tony Smith's Home Page

......
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Tony's Home

 

Watchmen
( by Alan Moore and Dave Gibbons, DC Comics 1986, 1987 )

 

Rorschach ( Walter Joseph Kovacs ) -

"... President Truman ... dropped the atom bomb on Japan and saved millions of lives ...

... all the whores and politicians ... could have followed in the footsteps of good men like ... President
Truman ... instead they ... didn't realize that the trail led over a precipice until it was too late ... and the
future is bearing down like an express train. ...".

 

Dr. Manhatttan ( Jon Osterman ) -

"... It is 1948, and I am arriving at Princeton University. It is 1958, and I am graduating with a Ph.D. in
atomic physics. The cogs are falling ... It's May 12th , 1959: My first day at Gila Flats. ... It's August,
1959. .. I cross the square to the Intrinsic Field Center ... I can hear the shields sliding back from the
particle cannons. ... The light is taking me to pieces ...
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[ Jon's material structure is dissolved by high-energy Particle Interactions and Equilibrium Quantum Born Rule
Processes. Since our 4-dimensional Physical Spacetime HyperDiamond Lattice is unique and rigid, and since Jon's
structure of fermions at vertices and gauge bosons at links has been dissolved away, there is no way our 4-dimensional
Physical Spacetime can carry the information about Jon needed for Jon to reassemble himself. However, if you also
consider our 4-dimensional Internal Symmetry Space and unify it with our 4-dimensional Physical Spacetime, you get
our high-energy unified 8-dimensional spacetime with 8-dimensional E8 Lattice structure. In any given E8 lattice,
each vertex has 240 nearest neighbors. However, there exist 7 inequivalent E8 lattices, and each and every one of the 7
is equally related to our 4-dimensional Physical Spacetime, so our 8-dimensional spacetime is really a Superposition
of all 7 E8 lattices. Since it is a Superposition, it can carry information ( such as Jon's structure ) by "tagging" each 4-
dimensional Physical Spacetime vertex with one, or a combination, of the 7 inequivalent E8 lattices, and Jon's
Quantum Consciousness Resonant Connections as "remembered" in our 8-dimensional spacetime can enable Jon to
reassemble himself in our 4-dimensional Physical Spacetime, using NonEquilibrium Quantum Processes that can
violate the Born rule, and, as Antony Valentini says in quant-ph/0203049, "... be used to send instantaneous signals, to
violate the uncertainty principle, to distinguish non-orthogonal quantum states without disturbing them, to eavesdrop on
quantum key distribution, and to read all the results of a parallel quantum computation. ... pilot-wave theory indeed
allows ... one to consider arbitrary 'nonequilibrium' initial distributions ...". ]

\

... Gila Flats closes down in 1970. On Laurie's twentieth birthday, we move into our new Washington
apartment. ... In January, 1971, President Nixon is asking me to intervene in Vietnam ... It's March. I'm in
Saigon, being reintroduced to Edward Blake, the Comedian. ...".

 

Comedian ( Edward Morgan Blake ) -

http://xxx.lanl.gov/abs/quant-ph/0203049
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"... What's going down in this world, you got no idea. ...

... It don't matter squat because inside thirty years the nukes are gonna be flyin' like maybugs ... and then
Ozzy here is gonna be the smartest man on the cinder. ...".

 

Dr. Manhatttan ( Jon Osterman ) -

"... [ The Comedian  ] works mostly for the government now [ 1971 ]. ... I have never met
anyone so deliberately amoral. He suits the climate here: the madness, the pointless butchery ... As I come
to understand Vietnam and what it implies about the human condition, I also realize that few humans will
permit themselves such an understanding. Blake's different. He understands perfectly ... and he doesn't
care. It's May. I have been here two months. The Vietcong are expected to surrender within the week. ...
Its June, V.V.N. night ... Blake, she was pregnant. You gunned her down. [ Comedian - Yeah. Yeah. that's right.
Pregnant woman. Gunned her down. Bang. And y'know what? You watched me. ... You coulda teleported either of us to goddamn
Australia. ... but you didn't lift a finger! You don't really give a damn about human beings. I've watched you. You never cared about
whatsername, Janey Slater, even before you ditched her. Soon you won't be interested in Sally Jupiter's little gal [ Laurie ], either.
You're driftin' outta touch, Doc. You're turnin' into a flake. God help us all. ] ...

... I think I'm close to locating a gluino, which would completely validate supersymmetric theory ...

... I am tired of this world; these people. I am tired of being caught in the tangle of their lives. ... and I'm
gone. gone to Mars. ... Without me, things would have been different ... Am I to blame, then? ... Who
makes the world? Perhaps the world is not made. ... Perhaps it simply is, has been, will always be there
...".

 

Nite Owl II ( Daniel Dreiberg, Sam Hollis ) -

"... Laurie, Wait! What is this? What are you going to do? ...".

 

Laurie Juspeczyk ( Sandra Hollis ) -

"... Jon, how did you know? I need to see you, you appear ...".

 

Dr. Manhatttan ( Jon Osterman ) -
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"... An hour into my future we're on Mars, talking. ... You're going to try to convince me to save the
World. ... Why does my perception of time distress you? ... Everything is preordained even my responses.
... [ Laurie - And you just go through the motions, acting them out? ... you're just a puppet following a script? ] ... We're all
puppets, Laurie. I'm just a puppet who can see the strings. ... This is where we hold our conversation. It
commences when you surprise me with the information that you and Dreiberg have been sleeping together.
[ Laurie - You know about me and Dan? ] No, not yet. But in a few moments you're going to tell me. [ Laurie -
When you're like this I can't even talk to you, let alone debate the what was it ... ] Destiny of the World. ... [ Laurie - I mean,
this is ridiculous. Why hold a debate when you already know the goddamned outcome? ] ... because ... There is no future.
There is no past. Do you see? Time is simultaneous, an intricately structured jewel that humans insist
on viewing one edge at a time, when the whole design is visible in every facet. ... What is your earliest
memory? ... [ Laurie - I was five ... My Dad yelled and sent me to bed. He was always yelling, probably because he knew I
wasn't his. ... That's probably why I'm edgy in relationships with strong, forceful guys ... with Dan ... As a lover he's more sort of
receptive; the type you can pour your troubles out to ... ] ... I said, often, that you were my only link ... with the
World. ... Now you have replaced me, and that link is shattered. ... Don't you see the futility of asking me
to save a world that I no longer have any stake in? ... My Red World here means more to me that your
Blue one. ... I read atoms ... Beside this, human life is brief and mundane. [ Laurie - Can't you tell me how
this conversation ends and spare me the agony? ] ... It ends with you in tears ... I return to Earth ... There
are streets full of corpses. The details are vague. ... There's some sort of static obscuring the future ... The
electromagnetic pulse of a mass warhead detonation might conceivably cause that ... We near the Valles
Marineris ... Does the human heart know chasms so abysmal? ...".

 

Laurie Juspeczyk ( Sandra Hollis ) -

"... Yes, mine right now! ... Jon, you've seen ... me, when I'm miserable ... [ Jon - Yes, I remember a banquet in
1973 ... ] ... It was a dinner in honor of Blake [ Comedian ]. ... By then, I'd read ... about him assaulting my
mom. ... [ Comedian - I just gotta look at you, I see your mom ... your mother ... was a peach ... [ Laurie - Is that what you told
her before you tried to rape her? ]] ... You can take me back to Earth ... and listen, you wre wrong, see? You said
it ended with me in tears, and look at me: not a moist eye in sight! ... [ Jon - If you'd only relax enought to see the
whole continuum, life's pattern or lack of one, then you'd understand my perspective. You're deliberately shutting out
understanding, as if you afraid; as if you're too delicate ... I think you're avoiding something ... ] ... Don't be stupid. there's n-
nothing to avoid ... [ Comedian - What do you think I am? ] ... No. No not him not ... No. No. No, she wouldn't.
She couldn't have not after he ..., No! No, you're not. You're not! Your not my fuh, my fuh, fuh ... [
Comedian - Can't a guy talk to his, y'know, his ... daughter? ] ... Nnnaaaaooohh! ...".
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Rorschach ( Walter Joseph Kovacs ) -

... Veidt ... usually works here until early in morning ... chart ... is ... global population ... nuclear hazard
escalation index ... environmental decline ... multiple crisis graph, lines converging mid 1990's. ... World
on verge of apocalypse. ... Veidt ... Allegedly smartest man on earth. ... Cannot imagine more dangerous
opponent. ... Veidt is faster than Dreiberg. Perhaps faster than me. Return from mission seems unlikely.

This last entry. Will shortly mail journal to only people can trust. ... If reading this now, whether I am
alive or dead, you will know truth: Whatever precise nature of conspiracy, Adrian Veidt responsible. ...
For my own part, regret nothing. Have lived life free from compromise and step into the shadow now
without complaint. Rorschach, November 1st, 1985. ...

... Blake understood. ... treated it like a joke ... He saw the cracks in society ... the true face of the twentieth
century and chose to become a reflection, a parody of it. No one else saw the joke. That's why he was
lonely. ...".

 

Ozymandias ( Adrian Veidt ) -

"... Edward Blake ... was in Dallas, minding Nixon, the day Kennedy died. ... We all realized how bad
things were. ... I had life's black comedy explained to me by the Comedian himself ... in '66. ... He
discussed nuclear war's inevitability; described my future role as "smartest guy on the cinder" ... and
opened my eyes. Only the best comedians accomplish that. ... For the first time I genuinely understood that
Earth might die. ... I saw East and West, locked into an escalating arms spiral ... as computers reduced
human involvement, the spectre of accidental apocalypse stalked ever closer. ... Other factors emerged ...
To repay soaring debt interest, nations like Brazil levelled their forests. ... War aside, ... deadlock guided
us downhill towards environmental ruin. ...

The world's present would end.

Its future ... would also vanish.

Even our past would be cancelled. Our struggle from the primal ooze, every childbirth, every personal
sacrifice rendered meaningless, ... tossed out on the void-winds. ...no human vestige would remain. ... as if
it had never been. ...

...[ To see how to improve our fate, Adrian must consider all possible past and future histories of our
Many-Worlds
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so I edited a panel by adding an s to the word "world" ]...

Unable to unite the world by conquest ... I would trick it; frighten it towards salvation with history's
greatest practical joke. That's what upset the Comedian ... professional jealousy. ... Returning from
Nicaragua by air, he spotted a ship docking at an uncharted island. ... Imagine ... the perfect fighting man
discovering a plot to put an end to war ... Blake found on the island ... a collection of missing artists and
scientists, working on a monstrous new life form. ... to frighten governments into co-operation, I would
convince them that Earth faced imminent attack by beings from another world. ... Blake understood, too.
He knew my plan would succeed, though its scale terrified him. That's why he told nobody. ... But he
understood.

At the end, he [ Comedian ] understood. ...

... Jon proved teleporation possible ... Jon, being too powerful and unpredictable to fit my plans, needed
removing. Thus, Dimensional Developments hired his past associates ... [ Nite Owl II - and gave them
cancer? ] ... Yes. ... I neutralized Jon. Stolen psychiatric reports indicated his mental withdrawal. The
cancer allegations made it physical [ to Mars ]. ... without Jon's guiding mind, teleportation proved limited.
Anything living died of shock upon transfer, or materialized in an occupied space as exploded ... [ but
teleportation ] ... works fine, assuming you want things to explode on arrival. Teleported to New York, my
creature's death would trigger mechanisms within its massive brain, cloned from a human sensitive ... the
resultant psychic shockwave killing half the city. ...
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I did it thirty-five minutes ago ... [ 1 November 1985 PM 11:25 ] ...".

 

Dr. Manhatttan ( Jon Osterman ) -

"... Midnight, November second. ... The static interference ... wasn't caused by a warhead detonation. ...
Yes! Definitely! A squall of tachyons. ... there's apparently more than one generator. ... a pulse from the
southern polar region is strong ... Veidt. Of course. Who else has the intelligence or resources for tachyon
interference ... he killed Blake and half New York. Excuse me, Rorschach. I'm informing Laurie ninety
seconds ago. ... Rorschach ... Where are you going? [ Rorschach - Back to America. Evil must be punished. People
must be told. ] ... You know I can't let you do that. ... [ Rorschach - Of course. Must protect Veidt's New Utopia. One
more body amongst the foundations makes little difference. Well? What are you waiting for? Do it. ] ... [ Jon disintegrates
Rorschach ]."
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Sandra Hollis ( Laurie Juspeczyk ) -

"... Mother ... He was Dan Dreiberg. We're Sam and Sandra Hollis now. ... Goodbye, Mom. ... [ Sam - Nite
Owl and Silk Spectre. Sounds neat. ] ... Silk Spectre's too girly, y'know? Plus, I want a better costume, that
protects me: maybe something leather, with a mask over my face ... also, maybe I oughtta carry a gun. ..".

 

  Hector Godfrey ( Editor, New Frontiersman ) -

"... Seymour, bring that in here and open it! ... [ Seymour - Uh, this first one's some journal ... ] ... Sling it on the
crank file ...

... Seymour ... You got two more pages to fill before you eat, thanks to this goddamned, asskissing accord!

... Nobody's allowed to say bad things about our good ol' buddies the Russians anymore, so bang goes a
two-page column! Get some filler from somewhere ... [ Seymour - Hm. Well, then I guess it's something from the
crank file. ... Well, which piece should I run? ... ] ... Seymour, for God's sake! I'm asking you to take responsibility
for once in your miserable life, while I eat lunch! ...

 

 

Seymour's Choice
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R. J. White maintains a Watchmen web site with annotations by Doug Atkinson.

Julian Darius has a Watchmen Continuity Page, first published online: 24 March 2001, in which he says:

"... Watchmen is probably the best American graphic novel ever. ...

... Sam Hamm (writer of the script for 1989's smash hit, Batman) wrote a script and, unhappy with it, [
Terry ] Gilliam and Charles McKeown rewrote it. But the story ... ended up as "just a bunch of super-
heroes" ... For example, it seemed that The Comedian, whose murder provides the genesis of the plot, was
dropped entirely. ...".

Ain't It Cool News has a 21 October 2002 web page in which Moriarty reviews David Hayter's Watchmen script,
saying:

"... WATCHMEN has long been held as one of the finest moments in comics history ... David Hayter
takes a lot of shit in this town. People say terrible things about him. ... I know the original WATCHMEN
quite well, and I'm familiar with the Sam Hamm version that was commissioned in the early '90s. Still, I'd
heard that Hayter had gone back to zero and started fresh, so when I picked up the draft dated 08/02/2002,
I figured this was a chance, at last, to read something that was written entirely by him. And I'll admit... my
hesitancy had to do with more than just Hayter. I mean, Terry Gilliam himself backed away from this
material, saying he didn't believe it could work as a feature film. He said that it might work if someone
would give you ten hours for a cable mini-series, but that there was no way to condense it into something
smaller. Gilliam is one of my very favorite filmmakers, period, so how could someone like Hayter,
someone so unproven, ever hope to pull it off? I had my answer within the first ten pages of the script.
Hayter has done the unthinkable. He's written the first comic book screenplay to treat its source
material as literature, and he's crafted this with all the care and complexity of end-of-the-year Oscar
bait. This is an epic story about responsibility and mankind's worst nature and hope, and in the
shadow of September 11th, it feels more important than it ever has before. ... This isn't just great film
writing; it's the very model for how to adapt something and preserve it intact while still making the hard
choices that anyone faces when translating something from one media to another. And on top of that, it
happens to be the single most intense, bone-crunching, bad-ass superhero story I've read so far in
screenplay format, and if filmed, it's going to redefine what we're allowed to do. ... Pick up the graphic
novel. The one thing you will not see in the film is the material that appeared at the end of each chapter of
the original publication. No excerpts from UNDER THE HOOD or TALES OF THE BLACK
FREIGHTER. And, to be quite honest, you'll never miss them. Yes, they added a remarkable texture to the
world that Moore and Dave Gibbons created, but they were the type of thing that really would only work
in print. When you're holding a book in your hands, and all of a sudden you're looking at perfectly art
designed pages from different types of books or you're looking at Rorshach's psych file or the front page
of the NEW FRONTIERSMAN, it works. But that's not the narrative itself.

Moore's story is remarkably elegant, and Hayter has been very careful not to upset the way Moore
constructed it in the first place. Dialogue, descriptions, even camera angles seem to be carefully
transcribed. There is essentially no invention here. I can count the number of things that Hayter has
created for this script on one hand.

There's a scene towards the end of the film, after the events of the graphic novel, that not only adds a
fairly high-stakes action beat, but it also provides the audience with a moral closure that Moore refused to
offer in the original. Moore is a cynical man, and his work is fascinated with the darker aspects of our
nature, but Hayter seems to need to let some light in, and the result actually strengthens the overall piece.

Hayter has also taken a cue from THE ABYSS (but just the director's cut) that pays off when he quotes a
song... just one line at just the right time... in a moment that devastated me. It's emotional and it's daring,
and it works. It just lays bare the human heart of this story in a very direct way that forces you to react.

http://www.capnwacky.com/rj/watchmen/
http://continuitypages.com/watchmen.htm
http://www.aint-it-cool-news.com/display.cgi?id=13607


Watchmen

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Watchmen.html[4/16/18, 1:45:00 AM]

You will not be able to sit impassively through this film. It is determined to make you feel something, and
to make you think, and it pulls out every trick in the book. By streamlining the material down from 324
pages to a mere 127, he's forced everything to the surface. ... Hayter's written very real, very honest
characters, all of them capable of good and bad in equal measure. ...

My favorite chapter from the original is Chapter IV, which deals with Dr. Manhattan's self-imposed exile
to Mars, where he finds himself adrift in time, buffeted by memory like a storm, and I was sure that this
would be short-changed in the film. Instead, it's preserved intact, and itís just as haunting and poetic and
sad. ...

The one big question that has to be on the minds of anyone who's read the original is Do they really do it?
Do they still do what they did in the book? Do they still do that to New York? Yes and no. The version in
the book is wet and horrible and nearly impossible to imagine as a live-action image. The implicit horror
would be too much to take, I think. What's been done instead accomplishes the exact same goal, but it's
less bloody, less directly shocking. It'll still hurt, and it's going to shake those who don't know it's coming,
but it won't make people sick to their stomachs, and a direct translation risked causing that exact reaction.
He didn't tone down the idea... just the stink and the stacks of bodies. He doesn't rub our nose in
something that would be unbearable. Instead, he's found an elegant way to handle it. And it's not because
he's afraid of getting a little mussed, either. Rorshach is still a violent psychopathic killer, and when he
escapes from prison, there's a memorable moment involving Big Figure, a crime boss from his past, that
has been reproduced exactly. It's pitch black stuff, and it took real courage to include it. ... It's appropriate
that the film starts with a murder and doesn't stop moving until there is a reconciliation, a moment of
healing. ...

For the first time, I believe that WATCHMEN can work. ... With the right support and the full weight of
the studio on his side, David Hayter is poised to make the GODFATHER of superhero films, that rare
thing which transcends the genre it represents and becomes something unforgettable. Cross your fingers
now. I did. "Moriarty" out. ...".

 

 

Tony's Home

......
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Piedmont Park to 911

 1998 | 1999 | 2000 | 2001

2002 is, for me, the End of Baseball. Not only had I lost my favorite fellow baseball fan ( my cousin Bev ), but
the lack of any real consideration for Baseball Fans in the Management-Player negotiations of August 2002

makes me feel like an exploited sucker instead of an interested fan, so I am leaving Baseball just as Baseball left
Brooklyn back in 1958.

 

The year 1998 was a DOUBLY-BRIGHT YEAR for the NEW YORK YANKEES,

who won the World Series by sweeping the San Diego Padres, but also won more baseball games than any other team
in major league history, finishing with a record of 125 wins and 50 losses. In the regular season David Wells pitched
a Perfect Game, defeating the Minnesota Twins 4-0. The 1998 Yankees included Tim (Rock) Raines, who fell ill with

lupus kidney disease during the next summer while playing for Oakland and did not play for the Yankees during

 

the 1999 baseball season. 18 July 1999 was a good day for David Cone, as he pitched a Perfect Game for the New
York Yankees (a 6-0 win against Montreal), on Yogi Berra day at which Don Larsen (Perfect Game pitcher for the
Yankees against the Dodgers in the 1956 World Series, winning 2-0) threw the ceremonial first pitch to Yogi Berra.
There were 10 strikeouts, 9 outfield flies, 4 infield flies, and 4 infield grounders.

Of the 18 Perfect Games* in Major League history, the Yankees have 3, including the only World Series Perfect
Game.

The New York Yankees won the 1999 (5760) World Series, their 25th, by sweeping the Atlanta Braves, finishing
with a record of 109 wins and 65 losses.

In Atlanta, the Yankees won the first game, 4-1, with El Duque (Orlando Hernandez,who came to the Yankees from
Cuba on a boat, and whose Orisha is Chango) pitching 7 innings with 2 walks and 10 strikeouts, and giving up only
one hit (a home run by Chipper Jones).

In Atlanta, the Yankees won the second game, 7-2, with David Cone pitching 7 shutout innings with 5 walks and 4
strikeouts, giving up only one hit.

In New York, the Yankees won the third game 6-5, on a 10th inning home run by Chad Curtis (his second home run of
the game). Mariano Rivera was the winning pitcher, pitching the 9th and 10th innings and exetending his streak of
scoreless innings to 41 2/3 including the regular season. In post-season games, his scoreless streak is 24 1/3 innings.

In New York, the Yankees won the fourth game 4-1, with Roger Clemens winning his 250th game (against 137
losses), giving up 1 run, 4 hits, and 2 walks, while striking out 4, over 7 2/3 innings. Mariano Rivera closed the game,
adding 1 1/3 innings to his scoreless streak. The ceremonial first pitch was thrown by Whitey Ford to Yogi Berra.

It was the Yankees' 12th straight victory in World Series games, including 4 in 1996 against Atlanta and 4 in 1998

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/NewYorkNY.mp3
http://www.yankees.com/
http://www.yankees.com/
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against San Diego, which tied the record for consecutive victories in World Series games. The New York Yankees of
1927, 1928, and 1932 had also won 12 in a row.

The 1999 World Series Yankees had manager Joe Torre (who survived prostate cancer) and coaches Don Zimmer
(who acted as manager while Joe Torre was sidelined with cancer), Chris Chambliss, Mel Stottlemeyre, Willie
Randolph, Jose Cardinale, Tony Cloninger, and a 25-player roster:

pitchers Jeff Nelson, Mariano Rivera, Roger Clemens, David Cone, Jason Grimsley, Orlando Hernandez, Ramiro
Mendoza, Andy Pettitte, Mike Stanton, Allen Watson,
catchers Joe Girardi, Jorge Posada,
infielders Tino Martinez, Chuck Knoblauch (whose father has Alzheimer's), Luis Sojo (whose father died), Scott
Brosius (whose father died), Derek Jeter, Clay Bellinger, Jim Leyritz,
outfielders Chad Curtis, Ricky Ledee, Bernie Williams, Paul O'Neill (whose father died the night before game
4), Darryl Strawberry (who survived colon cancer), and Chili Davis.

During the regular season and playoffs, the Yankees used 14 more players: pitchers Dan Naulty, Hideki Irabu, Jay
Tessmer, Tony Fossas, Ed Yarnall, Todd Erdos, Mike Buddie, Jeff Juden, catcher Mike Figga, infielders Jeff Manto,
D'Angelo Jimenez, and outfielders Shane Spencer, Tony Tarasco, and Alfonso Soriano.

According to a 30 October 1999 article by David M. Halbfinger in The New York Times:

"... New York threw yet another ticker-tape parade for its World Champion Yankees Friday [29 October
1999] ... on the platform in front of City Hall ... Darryl Strawberry followed a number of his teammates to
the podium to say a few words. After a short speech, the oft-troubled designated hitter, who recovered
from a bout with colon cancer last fall only to be arrested for solicitation and drug possession early this
year, began to thank his manager, Joe Torre, when he broke down and doubled over, sobbing
uncontrollably. As he cried for a full minute, Torre walked up to Strawberry and put his arms around him,
and the crowd began to applaud, louder and louder, until even the Yankee players were clapping in a
standing ovation of moral support. Finally, Strawberry lifted his head and managed: 'I'd just like to say to
Joe, thank you for caring for me." To his teammates, he added: "And I love you guys." ...".

During the post-season playoffs, when the Yankees were playing the final game of the series with the Texas Rangers
in Texas, the Texas fans were jeering Darryl Strawberry when he came to bat, chanting "Just Say No!". Darryl then hit
a 3-run home run that won the game 3-0, and in the Yankee dugout, Chris Chambliss yelled "Just Say Yes, Baby, Just
Say Yes!". Roger Clemens (whose mother was in the stands) was the winning pitcher, giving up 3 hits over 7 innings,
with Jeff Nelson facing one batter and Mariano Rivera closing the last 2 innings.

 

During 2000 spring training (still in 5760), Tim (Rock) Raines tried to recover from lupus and make a
comeback to the team he helped to World Series Champiionships in 1996 and 1998, but decided on 23 March 2000 to
retire from active playing. ( In the following season, 2001, Raines did play actively at Montreal. ) Darryl Strawberry
was suspended for a the season for a positive cocaine test, and suffered a recurrence of his colon cancer, losing a
kidney in an operation to remove cancer from his adrenal gland. Joe Torre and Mel Stottlemeyer continued their
battles against prostate cancer and bone marrow cancer. The Yankees won the AL East, but their 87-74 record was the
worst of any of the 8 teams that made it to the post-season, and they were the only one of those 8 teams that did not
win 90 games. Even the Cleveland Indians, who did not get into the post-season, won 90 games.

In October ((after 5760) the Yankees met the Western Division champion Oakland As in the AL Division playoffs.
The 5-game series, which the Yankees won 3 games to 2, was a nerve-wrackingly close contest between very different
styles of play:

Oakland's young team played modern-aluminum-bat-style-gorilla-ball, with good pitching, defense, and patient
hitters who take a lot of pitches looking to hit long balls, in contrast to
the old-style Yankees team with good pitching, defense, and patient hitters who take a lot of pitches looking to

http://www.nytimes.com/


New York Yankees

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/NYYankees.html[4/16/18, 1:45:08 AM]

just get on base and then move around with stealiing. bunting, hit-and-run, and sac-flies to score.

After Oakland, the Yankees played the ALCS against the Western Division runner-up Seattle Mariners, and won the
series in 6 games, with Roger Clemens winning game 4 ( a 1-hit complete game, 15 strikeouts, 2 walks ) by a 5-0
score.

In the World Series against the Mets, the Yankees won game 1 in 12 innings by a 4-3 score. In the first inning of game
2, Roger Clemens faced Mike Piazza for the first time since a regular season interleague game in which Piazza was
knocked unconscious by a pitch from Clemens. Piazza's bat broke, and the barrel (just over the ML of MLB in the
image below) flew toward Clemens like a bouncing ground ball.

Clemens fielded the bat barrel

and threw it off the field across the line to first base near where Piazza was running.
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The ball went foul, and the game continued with the Yankees winning 6-5 and Clemens pitching 8 shutout innings
with 9 strikeouts, giving up only 2 hits and no walks. Clemens was fined $50,000.00 for throwing the bat barrel.

The World Series winning streak of the Yankees ended at 14 games when the Mets won game 3 by a 4-2 score, with
El Duque (despite striking out 12) losing in the post-season for the first time after 11 post-season appearances, 8 of
which were wins. Mike Stanton struck out 1 in relief for the Yankees, and the Mets pitchers struck out 12. The game
total of 25 strikeouts for both teams was a World Series record.

Derek Jeter hit the first pitch of game 4 for a home run, and the Yankees held on to win by a 3-2 score.

In game 5, Bernie Williams and Derek Jeter hit home runs, and 2 more runs were scored by a walk to Jorge Posada, a
single by Scott Brosius, another single by Louis Sojo, and 2 bases granted to runners with the throw to the plate hit
Posada and went into the dugout. Andy Pettitte gave up only 2 runs (on 2 errors), and Mike Stanton and Mariano
Rivera pitched shutout relief as the Yankees won the game, 4-2, and the series 4-1, making the Yankees the first
team since the 1972-73-74 Oakland As to win the World Series 3 times in a row. The Yankees also won the World
Series

1996 - Yankees 4, Braves 2
1997 - Marlins 4, Indians 3
1998 - Yankees 4, Padres 0
1999 - Yankees 4, Braves 0
2000 - Yankees 4, Mets 1

4 times in the 5 years 1996-2000, something that Oakland did not do in its run in the 1970s.

The only other teams to win as many as 3 World Series in a row are:

the 1936-37-38-39 Yankees; and
the 1949-50-51-52-53 Yankees.

Even after the Yankees won 5 World Series in a row, 4 of the following 5 involved the Yankees:

1954 - Giants 4, Indians 0
1955 - Dodgers 4, Yankees 3
1956 - Yankees 4, Dodgers 3
1957 - Braves 4, Yankees 3
1958 - Yankees 4, Braves 3

In 1958, the Brooklyn Dodgers moved to Los Angeles, and Dodger catcher Roy Campanella's car hit an ice patch and
then a telephone pole, leaving him paralyzed from the chest down. It was the end of an Era.
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During the 2001 regular season, Roger Clemens:

became the first pitcher in major league history to win 20 of his first 21 decisions (he finished the regular season
at 20-3); and
had 213 strikeouts and, according to The New York Times, "... passed Bert Blyleven (3,701) for third on the all-
time strikeout list ... He now trails only Steve Carlton (4,136) and Nolan Ryan (5,714) on the career list. ...". In
2004, as a Houston Astro, he passed Steve Carlton.

The Yankees won the AL East pennant in 2001.

In the 2001 AL Division playoffs, Oakland won the first two games in Yankee Stadium, but, according to an article in
The New York Times:

"... Mike Mussina pitched seven scoreless innings in a 1-0 victory over Oakland in Game 3 of the
American League division series. ... in the seventh ... Jeremy Giambi singled to right field. Terrence Long
hit a ground ball inside the first-base line, into right field, down into the corner. ... Giambi would try to
score. Spencer dug out the ball, Alfonso Soriano set up in short right field, Tino Martinez about 20 yards
behind him, backing up in case Spencer overthrew Soriano. ... Spencer's throw sailed far over the head of
Soriano, and Martinez took a step back and reached up with his glove but could not get to the ball.
Spencer had overthrown both cutoff men, and Giambi was running home with the tying run, the ball
bounding in foul territory between home and first. But Derek Jeter, sprinting from his position at
shortstop, caught the ball on a hop running toward the Yankees' dugout on the first-base side and flipped
the ball to his right, the way a quarterback flips a football on an option play.

Posada reached to catch the ball, swiped with his glove at Giambi, who was nearing the plate standing up -
and Posada appeared to tag a millisecond or less before Giambi's right foot came down on home plate.
Umpire Kerwin Danley pumped his fist, out. ...".

The Yankees won the next two games and defeated Oakland 3 games to 2.

 

In the 2001 ALCS, the Yankees defeated Seattle 4 games to 1. Seattle had won 116 games during the 2001 regular season, and had
won 3 games defeating Cleveland in the AL Division playoffs. If Seattle had won the ALCS (4 more wins) and then won 3 games in the World
Series, Seattle would have won 116+3+4+3 = 126 games and would have broken the record of 125 total wins in a season held by the 1998
Yankees. However, the 2001 Yankees held Seattle to only 1 win in the ALCS, leaving Seattle with a total of 116+3+1 = 120 wins, thus preserving
the 1998 Yankees 125 wins as the most total wins in a baseball season.

 

In the 2001 World Series against Arizona, Curt Schilling and Randy Johnson of the Diamondbacks won the first two
games ( 9-1 and 4-0 ) in Arizona.

Games 3, 4, and 5 were in Yankee Stadium.

http://www.nytimes.com/
http://www.nytimes.com/2001/10/14/sports/baseball/14OAKK.html
http://www.nytimes.com/
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Roger Clemens pitched 7 innings, giving up 1 run and striking out 9 for the Yankees, and Mariano Rivera pitched 2
perfect innings in relief striking out 4 for the Yankees, as the Yankees won Game 3 ( 2-1 ) with Roger Clemens
getting the win and Mariano Rivera getting the save.

During Los Dias De Los Muertos (31 October - 2 November 2001) the Yankees were playing Games 4 and 5 of the
World Series in Yankee Stadium and

(water vapor 2 Nov 2001 image from kauai.nrlmry.navy.mil)

Hurricane Michelle was forming south of Cuba.

 

Game 4 in Yankee stadium on Halloween night (baseball schedules having been set back a week because of 911) had Curt
Schilling against El Duque, who has been recovering from surgery on a toe broken by a line drive (recall Dizzy Dean's
career-ending broken toe) during the 2001 regular season. According to accounts of the game in The New York Times: "...
El Duque ... has the best winning percentage of any pitcher in postseason history, a 9-2 record for an 81.8 percentage.
... His contract is up at the end of this season, and ...[Halloween]... may have been his last game for the Yankees. ....

... He left in the seventh with one out ...[with the game tied 1-1, the Yankees' run coming on a Shane Spencer home
run off Curt Schilling in the third inning]... the crowd gave ...[El Duque]... a warm cheer as he jogged off the mound,

stopping to chat and smile with [Umpire] Rapuano ... If this was his last Yankee start, the man known as ... Señor
Octubre helped the Yankees advance to a new month ...

... in the top of the eighth ... Arizona ...[went]... ahead, 3-1 ... With two out in the ninth inning ... with O'Neill leading

http://kauai.nrlmry.navy.mil/
file:///iPurple/0-000NYY2001/Cuba.html
http://www.nytimes.com/
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off first base,

Martinez slammed a two-run homer ...

... In the 10th inning ...[just after midnight when October turned into November]... Jeter ... sliced a home run ... for a 4-
3 victory that squared the Series at 2-2 ... "I've never hit a walk-off home run before; it was pretty exciting," Jeter said
later. ...

... a prescient ... fan held up a sign: "Mr. November." ...". Mariano Rivera was the winning pitcher in relief.

Game 5 began in Yankee stadium on All Saints Day. According to accounts of the game in The New York Times: "...
Former Yankees stars Reggie Jackson [Mr. October] and Don Mattingly threw out the ceremonial first balls ...
[Yankee pitcher] Mike Mussina ... did fine in pitching eight innings ... with 10 strikeouts ...[leaving trailing 2-0]... in
the ninth ... Jorge Posada ...[led]... off with a double ...

... Scott Brosius saved the Yankees with a two-out, two-run homer ...

... Chuck Knoblauch opened the 12th ...[after midnight when All Saints Day had turned into All Souls Day, the last
day of Los Dias De Los Muertos (The Days Of The Dead)]... with his first hit of the series and moved up on Brosius'
sacrifice ... then Alfonso Soriano singled ...

http://www.nytimes.com/
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... and Knoblauch scored ...

 ... to give New York a 3-2 victory over the Arizona Diamondbacks and a three games-to-two edge. ...". Sterling
Hitchcock was the winning pitcher in relief.

According to a 3 November 2001 article by Buster Olney in The New York Times:

"... Ten days before the stock market crash of 1929, Mule Haas's game-tying two-run homer in the ninth
inning led to the Philadelphia Athletics' victory over the Cubs in Game 5 - the last time a game-tying
home run in the ninth had led to a World Series victory.

The Yankees accomplished the feat on consecutive nights, in games virtually identical in content and
drama, as they took a lead of three games to two over the Arizona Diamondbacks.

Games 4 and 5 will undoubtedly be remembered as two of the greatest in a World Series; the question is
whether anyone who participated or watched will ever fully believe or comprehend what took place at
Yankee Stadium. ...

... "This is the most incredible couple of games I've ever managed, obviously," the Yankees' manager, Joe
Torre, said. ...

... [in] the bottom of the 12th [of Game 5] ... Soriano slammed a single to right, Knoblauch rounded third
base sharply on his way home, slid and was safe when Sanders's throw bounced off the catcher. ...
Knoblauch jumped to his feet - the highest he has jumped since he tried to dunk a basketball as a boy, he
said - and the Yankees' fans exploded, many staying to sing along to Frank Sinatra's "New York, New
York" five or six times.

Torre kept shaking his head afterward as he tried to describe the finish, his face filled with the same silly
smile that all the Yankees wore. "I don't know; I really don't," he said. "I don't know. Sorry." ...".

Games 6 and 7 of the 2001 World Series were played in Arizona.

Arizona won Game 6 ( 15-2 ) with Randy Johnson getting the win.

Game 7 was played on 4 November 2001. According to a 5 November 2001 report on spaceweather.com: "... Twisted
magnetic fields near sunspot 9684 erupted Sunday, Nov. 4th, at approximately 1620 UT. The explosion sparked an X1-
class solar flare and hurled a bright coronal mass ejection ...

http://www.nytimes.com/2001/11/03/sports/baseball/03YANK.html
http://www.nytimes.com/
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/NewYorkNY.mp3
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/NewYorkNY.mp3
http://www.spaceweather.com/
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... toward Earth. The expanding cloud could trigger geomagnetic activity and Northern Lights ...

...[ image from sec.noaa.gov

images from spaceweather.com gallery by Brian Klimowski, Rapid City, SD; Vesa Sarkela, Kemijarvi, Finland; Rick Davis, Dalton, GA ]...

... when it hits our planet's magnetic field on Nov. 6th or 7th. ... Protons accelerated by Sunday's X-flare and coronal
mass ejection have reached Earth, and an S3-class solar radiation storm is in progress. ...".

Roger Clemens (who won Game 3, and who won the 2001 American League Cy Young Award (his 6th))
pitched 6 1/3 innings giving up 1 run and striking out 10 for the Yankees.

Curt Schilling (who won Game 1, and who was the runner-up for the 2001 National League Cy Young
Award) pitched 7 1/3 innings giving up 2 runs (one an 8th inning home run by Alfonso Soriano) and
striking out 9 for the Diamondbacks,

in the bottom of the 9th inning, the Diamondbacks scored 2 runs (1 earned, 1 unearned) off Mariano
Rivera (who won Game 4) to win Game 7 (3-2), so that Arizona won the 2001 World Series 4 games to 3.

Randy Johnson (who won Game 2 and Game 6, and who won the 2001 National League Cy Young Award
(his 4th)) relieved Curt Schilling and was the winning pitcher.

According to articles from AP, and by Jack Curry, in The New York Times of 5 November 2001: "... The
Diamondbacks were the first team to rally from a deficit to win in the ninth inning of a World Series Game 7. The
only comparable thriller came in 1912, when the Boston Red Sox rallied to beat the New York Giants in the 10th
inning of Game 7. ...

http://sec.noaa.gov/pmap/index.html
http://www.spaceweather.com/aurora/gallery_06nov01.html
http://www.stormhunter.net/stormphotos/aurora11052001/
http://www.nytimes.com/
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... The home team won every game, just the third time that has ever happened. ... The other two all-home victory
Series were both won by Minnesota, 1987 and 1991 ...

... David Justice ...[who] singled as a pinch-hitter in the eighth [for the Yankees] ...played [against
Minnesota] ... in 1991 ... Game 7 ... with [the] Atlanta [Braves] ...

... [Yankee] Chuck Knoblauch ...[played]... for the Minnesota Twins ... at the Metrodome on Oct. 27, 1991

... in Game 7 of the World Series ... Jack Morris gave an unbelievable performance and held the Braves
without a run for 10 draining innings; he finally exhaled when Gene Larkin's bases-loaded single vaulted
the Twins to a 1-0 victory. ... Fay Vincent, the commissioner of baseball at the time, said the [1991] Series
was "probably the greatest World Series ever." ... the 1991 Series ... was the first to have four games
decided as a result of the last pitch, the first to have five games decided in a team's last at-bat, the first to
have three extra-innings games and the first to have a Game 7 that was scoreless through nine innings. ...
"Game 6 and 7 then, now these two," he [Knoblauch] said, reflecting back to the last two games in 1991
and the two extra-inning victories in this Series. "I'm sure they're four of the greatest World Series games
ever played. I was there for all of them. I'm very fortunate." ...".

All three all-home victory World Series were played after the American League instituted the designated hitter in
1973, so that the rules of the game were determined by the home field, and each team won all the games played
under the rules under which it won its pennant.

 

The Game 7 loss ended the Yankees' Era of 4 World Series championships during the 5 years 1996-2000.  It was
a nice run, but you can't win them all. As the Brooklyn Dodgers used to say prior to 1955:

"Wait 'till next year."

 

I am very proud of the 2001 Yankees.

In the 2001 World Series they won all their home games in Yankee Stadium and their opponent had to come
from behind in the bottom of the 9th inning of 7th game.

 

Their Halloween - All Saints Day - All Souls Day Midnight Magic wins in Games 4 and 5 were to me the most
memorable baseball games I have ever seen.

 

 

 

That the 2001 World Series might represent the End of an Era was indicated in a 4 November 2001 article by George
Vecsey in The New York Times:

"... Joe Torre ... knows that ... this Yankee team will not remain. ... the Yankees are about to receive a
massive dosage of the old Branch Rickey formula for moving players - better a year too soon than a year
too late. ... changes are coming:

The peppery little guy who started the Yankees' 12th-inning rally in the fifth game: Chuck
Knoblauch. His contract is up and he's gone.

http://www.nytimes.com/2001/11/04/sports/baseball/04VECS.html
http://www.nytimes.com/2001/11/04/sports/baseball/04VECS.html
http://www.nytimes.com/
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The solid guy who clubbed the two-out, two-run homer that tied Thursday night's game: Scott
Brosius. His contract is up and his fielding has disintegrated. ...
The smooth first baseman who on Wednesday slugged one of the most memorable home runs in
Yankee history: Tino Martinez. His contract is up, and he could be gone ...
The intense right fielder who started Wednesday night's rally with a single, and whom everybody in
Yankee Stadium honors as "Paul-ie! Paul-ie!": Paul O'Neill. He wants to stay home with his kids,
and is retiring.
And the crafty pitcher of indeterminate age who willed himself into the seventh inning on
Wednesday: Orlando Hernández. El Duque's contract is up and he may be too fragile to exist as a
spot starter.

... Torre knows this group of players will never be in the same clubhouse again. ...".

 

 

* - Here I am including the non-regular season Perfect Game (Don Larsen's 1956 World Series game) and also two
non-standard Perfect Games:

In 1917, a Boston Red Sox pitcher in a game against the Washington Senators walked the first batter and then
got so mad at the umpire who called the 4th ball that the umpire threw the Red Sox pitcher out of the game.
Ernie Shore came in in relief, and got the base runner thrown out trying to steal second base, and then got the
next 26 batters out, winning the game 4-0. The Red Sox pitcher who was thrown out after arguing about the first
walk was Babe Ruth.
In 1959, Harvey Haddix pitched 9 perfect innings for the Pittsburgh Pirates against the Braves (then in
Milwaukee), but the game went into extra innings. He pitched perfect baseball through the 12th inning (thus
holding the record for most batters retired consecutively at 36), but Felix Mantilla led off the Braves's 13th
inning by reaching first base on an infield throwing error, Eddie Mathews got Mantilla to second with a sacrifice
fly, and Hank Aaron was walked intentionally. Then Joe Adcock hit what looked like a 3-run home run, but
Adcock passed Aaron while running the bases, and so was only credited with a 1-run double. The Braves won 1-
0, making Harvey Haddix the only pitcher to have pitched 9 perfect innings and lose the game.

No-hitters and perfect games are not the same. The pitcher who pitched the most no-hitters was Nolan Ryan (7, ahead
of Sandy Koufax at 4). Nolan Rayan never pitched a perfect game (unlike Sandy Koufax, who did pitch a perfect game
for the Dodgers against the Cubs in 1965). However, Nolan Ryan does hold career records for most strikeouts (5,714),
most walks (2,795), fewest hits per game (6.56), lowest batting average by opposition (.204, just ahead of Sandy
Koufax at .205), and most strikeouts per game (9.55, just ahead of Sandy Koufax at 9.28). Also, for the time since
1900, Nolan Ryan holds the record for strikeouts in one season (383, just ahead of Sandy Koufax at 382). Nolan Ryan
pitched one game (he lost) in 1966, the year Sandy Koufax won 27, lost 9, and retired. For the 26 years from 1968 to
1993, Nolan Ryan pitched for the Mets, the Angels, the Astros, and the Rangers. He was disciplined and worked hard,
maintaining good health until 23 April 2000 when he suddenly had chest pains and shortness of breath, and had to
have an emergency double bypass heart operation.

 

(See Perfect Games article at infoplease.com; Total Baseball, Fourth Edition, Viking 1995; and an AP article 24 April 2000 and other articles in
The New York Times.)

 

Next to the Yankees, the Brooklyn Dodgers are my favorite team because they were the parent club of the Valdosta

http://www.infoplease.com/
http://www.nytimes.com/
http://www.brooklyn-dodgers.com/
http://www.valdosta.peachnet.edu/
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Dodgers in the Georgia-Florida League, and my grandparents used to rent rooms in their house on College Street to
ballplayers. When I was a small child, I had my own Dodger uniform.

The Dodgers abandoned Brooklyn in 1958, moving to Los Angeles, and the 1958 World Series was (for the second
year in a row) between the Yankees and the Braves. Unlike 1957, the Yankees won the 1958 World Series.

In 1960, both Joe Torre and my cousin Bev (Robert Beverly Irwin, Jr.) went to their first Spring Training with Braves.
Joe went on a great career as player and manager (now of the Yankees), but Bev, not having much luck hitting curve
balls, did not become a Braves player. However, Bev continued to work for the Braves for many years, and got to
know a lot of people with the Braves, like his good friend Paul Snyder. On 22 September 2001, the last day of
Summer, Bev died of colon/liver cancer after battling it valiantly for over three years. Ironically, Bev came down with
cancer about the same time that Joe Torre and Darryl Strawberry came down with it. Bev loved baseball, his Frank
Torre bat, his Hank Aaron weights, and his baseball from Hank Aaron. A few days before he died, Bev described Hank
Aaron as the greatest baseball player of all time in all aspects of the game ( even including pitching, because Bev saw Hank pitch
during Spring Training ) ).

The day of Bev's burial in the Episcopal cemetery in Marietta, Georgia,

Monday, 24 September 2001, (according to weather.unisys.com) a cold front came through

and (according to a 25 September 2001 BBC article by David Whitehouse) "... at 1038 GMT, a huge explosion occurred on the Sun
above sunspot region 9632, which hurled a giant cloud of magnetic superhot gas towards the Earth. The first arrivals
from the explosion, a mass of energetic protons, reached the Earth a few minutes later. The magnetic cloud travels
more slowly and is expected to disturb the Earth's magnetosphere on Tuesday night/Wednesday morning GMT. ...
Another solar disturbance buffeted the Earth on 23 September, prompting a magnificent display of aurorae

captured in this stunning picture by Juha Kinnunen in Finland. ...". Bev would have been 61 years old if he had lived

http://weather.unisys.com/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1562000/1562709.stm
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until 26 September 2001 ( 9 Tishri (Erev Yom Kippur) 5762 ).

 

Tony Smith's Home Page

 

......
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Tony Smith Family Tree:

 

Frank Dodd (Tony) Smith, Jr. (1941-?) Cartersville, GA
Billie Ham (1915-1995) Statenville, Valdosta, Cartersville, GA

Julia Dixon Stewart (1886-1967) Sumter Co., Valdosta, GA
Christiana Gordon (1842-1887)
William Jefferson Stewart (1832-1913)

Martha Gwynes (1809-1852?)
William Blanton Stewart (1804-1850?)

Mary Ann Penn (-1837?)
Frances Richardson (-)
Moses Penn (-)

Mary Taylor (-)
Joseph Penn (-)

William Stewart (1762-1848)
Ann Haw (-)
John Stewart (-)

George Clinton Ham (1875-1951) Statenville, Valdosta, GA
Mary Frances McKinnon (1843-1910)

Margaret McKennon (1810-)
Mary McIntosh (1780s-)
John McKennon (1773-)

Malcolm McKinnon (1804-)
William Jeremiah Absolom Ham (-)

Frank Dodd Smith (1906-1986) Stilesboro, Cartersville, GA
Clara Mae Dodd (1881-1919) Taylorsville, Cartersville, GA

Emma Harling Dodd (1863-1958)
Mary Jolly (1838-)

Zilla Dickerson (1790-)
Robert Dickerson (-) England

Joseph Jolly (1785-1861)
Millie Jones (-)
Henry Jolly (1760-) Ireland

Elizabeth Dunn
Marcus Jolly (1730-) Ireland

Rev. Edmund Harling (1833-)
Minerva Steadham (-) Germany

Van Horne (-)
Steadham (-)

John Clarke Harling (-)
Warren Akin Dodd (1858-1937)

Sarah Lowry (1821-1906)
David Lowry (-)

Christopher Dodd (1818-1893)
Nancy Griswold
William Dodd (1792-1874)

Jesse Dodd II (Senr. to his son Jr.) (1772-) - Union District S.C.
Jesse Dodd I (1746-) - disowned in 1764 by Friends (Quakers) in VA
and moved to SC

William Dodd (ca 1700-) - moved in 1742 from PA to Loudon
Co., VA
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James Madison Smith (1877-1932) Taylorsville, Cartersville, GA
Nancy Lou McClellan (1849-1914)

Mary Thompson (1826-1888)
John McClellan (1825-1864)

James Madison Smith (1841-1884)
Mary Brewster Dickerson(1819-1895)

Sarah Brewster (1781-1852)
Mildred Downs (1760-)

Frances Chew (1730-1774)
Martha Taylor (1702-1762)

Martha Thompson (-)
----- James (William?) Thompson (-)
----- ----- Roger Thompson (-)
James Taylor II (1674-1730)
----- Frances Walker (-1680)
----- James Taylor I (-1698) England

Thomas Chew (1700-1782)
Hannah Roy (-1743?)
Larkin Chew (-1729)
----- Ruth Larkin (-)
----- Joseph Chew (1640-1715)
----- ----- Sarah Walker (-)
----- ----- John Chew (1590-1668) England

Henry Downs, Jr. (1728-1798)
Jane Douglas (-) Scotland
Henry Downs (-) England

James Brewster(1755-1804)
Elizabeth Sheriff (-)
John Brewster (1728?-) Ireland

James Dickerson (1775-)
Robert Dickerson (-) England

Benjamin Franklin Smith (1816-1893)

 

Thomas W. Dodd

was the oldest brother of my great-grandfather Warren Akin Dodd, who is buried in Oak Hill Cemetery in Cartersville,
Georgia,
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along with my great-grandmother Emma Harling Dodd and their daughter Eva Dodd.

According to a copy of Memorial and Genealogical Record of Southwest Texas (Goodspeed Brothers, Chicago, 1894):

"... Thomas W. Dodd ... was born in Bartow [County], Ga., in May, 1840 ... at the breaking out of the war
between the States, [he was] attending college at Cassville, Georgia, in the Cherokee Baptist College ... he
lost his arm at Atlanta ... during 1865 [he] taught school for about six months, after which he began
reading law and was admitted to the bar in September 1866. In October of the same year he was elected
County Attorney of Bartow County, but in 1867 he entered the University of Georgia, from which he
graduated in August, 1868, after which he settled in Polk County and was engaged in the practice of his
profession until 1875, as a partner of Maj. Joseph A. Blance. He then came to Texas, and until November
8, 1884, was a resident and practitioner of Tyler, Smith County, ... and since that time he has resided in
Laredo. ... He came to Laredo to take charge of the land business and local litigation for the Texas-
Mexican R.R., and has since been the General Attorney of the Mexican national and the Tex.-Mex.
R.R.'s in Texas for the past five years ... He was first married in Feb. 1864 to Miss Mattie E. Dodd, of
Union District, S.C., but she died November 28, 1865, leaving an infant daughter, Mattie E., wife of
William H. Sweetman, of Laredo. June 15, 1871, Mr. Dodd wedded Miss Josephine Pearce, a native of
Polk Do, Ga., and to their union nine children have been given, three only now living, to-wit: Sallie May,
Georgia S. and Ida Herf. ...".

According to a Laredo Morning Times Reminiscing Room web page for April 2003 entry by Stephanie Pichot Gault
<stephg@stx.rr.com>:

"... Jose Santiago Sanchez of Laredo, Texas ... was the great grandson on Don Tomas Sanchez (founder
of Laredo, Texas) and his wife Catarina Uribe.

His grandparents were Dionicio Sanchez-Uribe m. Antonia Flores.

His parents were Antonio Sanchez Flores and Juana Mendiola.

He (Jose Santiago) married Macaria Ramos September 02, 1863 in Nuevo Laredo, Tamps., Mexico.

His children were: Jose Refugio Sanchez-Ramos (m. Ida Herf Dodd), Ofelia Sanchez-Ramos (m.
Bernardo Mendiola), Amador Sanchez-Ramos (m. Maria Benavides), Antonia Sanchez-Ramos (m. Marcos
de la Garza), Fidela Sanchez-Ramos (m. Servando Garza), Juana Sanchez-Ramos (m. Enrique Morton),
Juvencia Sanchez-Ramos (m. Servando de la Garza), Maria Macaria Sanchez-Ramos (m. Raymundo
Navarro), and Santiago Sanchez-Ramos (m. Domitila Davila de la Garza). ...".

According to a handwritten note I found:

"... Diana Ida Sanchez Marinez - Descendant of Thomas Dodd and Tomas Sanchez - (Prof. Mich. State U.
- Ph.D. Oceanography) ...".

According to a Texas A&M Corpus Christi web page:

"... Dr. Diana Ida Sanchez Marinez, Dean of the College of Science and Technology at Texas A&M
University-Corpus Christi, is one of 10 women named for this year's Y Women in Careers Awards. Her
commitment to her heritage and to giving back to the people of South Texas is deeply rooted. Her
ancestors include Don Tomas Sanchez, the founder of Laredo in 1755. She was born and raised in Laredo.
... Marinez earned her Bachelor of Arts degree from Incarnate Word College in 1963. She earned her
Ph.D. in biochemistry from Indiana University Medical Center in 1968. Prior to becoming dean of the
College of Science and Technology at A&M-Corpus Christi in 1994, she was at Michigan State University
for 25 years and was chair of the Department of Natural Science from1984 to 1989. ... Marinez'
educational leadership extends beyond Texas. She was an advisor for the National Kellogg Fellowship
Program from 1993 to 1996 and has served on committees and panels for the National Academy of

http://www.lmtonline.com/locator/m2003/april.html
http://www.lmtonline.com/locator/m2003/april.html
http://www.tamucc.edu/~pioweb/currents/apr01/marinez.htm
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Science, National Institutes of Health, National Science Foundation and American Association for the
Advancement of Science. She is a founding member of the Society for Advancement of Chicanos and
Native Americans in Science. She is also a board member for the South Texas Institute of the Arts.
Marinez and her husband, Juan, have two daughters, Carola and Danielle. ...".

I had by 2003 not found any ancestors earlier than 11 generations back.

At the 11th generation, I have 2^11 = 2,048 ancestors, of whom I have found only 3 (John Chew who came from
England in the 1600s, and Roger Thompson and Sarah Walker).

At the 4th generation, I have 2^4 = 16 ancestors:

mother of Christiana Gordon - ?
father of Christiana Gordon - ?
Martha Gwynes - ?
William Blanton Stewart - ?
Margaret McKennon - ?
Malcolm McKinnon - ?
mother of William Jeremiah Absolom Ham (-) - ?
father of William Jeremiah Absolom Ham (-) - ? Hamm, Germany ?
Mary Jolly (1838-) - Ireland
Rev. Edmund Harling - Germany and ?
Sarah Lowry - ?
Christopher Dodd (1818-) - ?
Mary Thompson (1826-1888) - ?
John McClellan (1825-1864) - ?
Mary Brewster Dickerson(1819-1895) - England
Benjamin Franklin Smith (1816-1893) - ?

If the Gordon, Stewart (not spelled in the French no-w Stuart way), McKennon, McKinnon, and McClellan lines are
mostly from Scotland; and if Lowry, Thompson, and Gwynes are mostly English; then I might be (approximately as
estimated at the 4th generation level):

about 5 / 16 Scot;

about 1 / 16 Irish;

about 4 / 16 English;

about 2 / 16 German (with some other);

about 4 / 16 sort of unknown (Smith being a name of occupation rather than origin, and the names of the
mothers of Chrisitiana Gordon and William Jeremiah Absolom Ham being unknown).

 

Since at the 11th generation I only know 3 out of 2,048 ancestors, there is no telling what is
the origin of my ancestors of the 1600s or earlier.

 

11 generations takes me back about 400 years. At 30 generations back, maybe about 400x30/11 = 1,091 years ago, or
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about 909 AD, I have 1,073,741,824 ancestors, which is more than twice as many ancestors as the total
population of Earth at 909 AD. As far as I know, there is some chance that anybody (or even everybody) on Earth in

909 AD could be my ancestor.

 

Of course, if you go back far enough, your ancestors will NOT all be distinct. For example, at the 6th generation,
Robert Dickerson, who came from England to Virginia and then to South Carolina, is my double-ancestor because he
was the great-great-grandfather of both my grandmother Clara Dodd and my grandfather James Smith, who were
therefore 3rd cousins.

 

 Some events that could have led to migration of some of my ancestors:

( from The Cartoon History of the United States, by Larry Gonick, Harper Perennial 1991 )

1450-1640 - Rapid Enclosure of land in England.
early 1600s - Forced settlement of plantations in Ireland from Scotland and England.
middle 1600s - Indentured servants sent from Ireland and Britain to Atlantic American colonial plantations,
from which escapees could flee into the Appalachian Mountains and migrate south and west.
1700s - Prisoners and poor sent from Britain to Georgia.
1750-1860 - More Enclosure, including Highland Clearances of people for sheep in Scotland around 1810-1820,
so that, according to the Encyclopaedia Britannica (1987): "... for the sake of agricultural efficiency. By the end
of the 19th century the process of the enclosure of the common lands in England was virtually complete. ...".

 

early-mid 1600s - Thirty Years War and English Civil War.
1665 - Plague in Britain killed 70,000 of the 460,000 people living in London.
1600-1800 - Wars damaged prosperity of Hanseatic League and the City of Hamm, Germany.
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A story that might not involve my ancestors, but is interesting anyway:

I thank Mike Dunai for referring me to the story of Rosslyn Chapel.  

According to Freemasonry, the Sinclair Family, and Rosslyn Chapel, by Brother Richard F. Driver (Reprinted from the
1997 Year Book of the Grand Lodge of Antient Free and Accepted Masons of Scotland), as stated on a clansinclairusa
web page:

"... When Pope Clement V and King Philip of France affected the successful dissolution of the Templars
on 13 Oct., 1307, many knights escaped France and England (as well as Mediterranean countries) to take
refuge in the highlands of Scotland.  The Scots ... King Robert the Bruce, ... then under an order of
excommunication issued by the Pope and ... at war with Edward II of England ... gave his tacit approval
for the outlawed Templars to take refuge in the wilds of Scotland, thus enabling them to live out their lives
unmolested in the highlands.

Seven years later, in 1314, Sir Henry St. Clair, allegedly a Knight Templar, and his two sons, William and
Henry, took part in the ... Battle of Bannockburn ... Scots were outnumbered three to one and were
struggling desperately against the forces of England's Edward II, losing men and ground rapidly, when
there appeared on the horizon a well-equipped and obviously highly professional band of knights in full
armor and mounted on heavy horses ... the knights ... bore no markings on their shields and carried no
battle standards flying their colors.  These "mysterious soldiers" joined the battle on the side of King
Robert the Bruce and quickly turned the tide in favor of the Scots who won the battle and freedom for
Scotland.  The knights then rode off over the horizon without making known ... "from whence they
came". ...".

According to a Rosslyn Chapel web site:

"... More than thirty-seven collegiate churches were built in Scotland between the reigns of James I and
James IV (1406-1513). They were secular foundations intended to spread intellectual and spiritual
knowledge, and the extravagance of their construction depended on the wealth of their founder. ...

... Rosslyn Chapel, or the Collegiate Chapel of St Mathew as it was to have been, was founded in 1446 by
Sir William St Clair, third and last St Clair Prince of Orkney. It is in fact only part of the choir of what
was intended to be a larger cruciform building with a tower at its centre. ...

... The foundation stone was laid on St. Matthews day, 21st September 1446. The orientation is due east
and west, marked out by the solar ray, according to the ancient tradition. A geometrical figure is usually
used to regulate the proportions, and a double equilateral triangle is used in Rosslyn. ... The height of the
chapel is 40 feet 8 inches, breadth 34 feet 8 inches, Length 68 feet.

There are thirty-two different forms of arch throughout the chapel, the horizontal archover the side aisles
connecting the pillars with the wall, are hollow stone hung with the aid of small iron rods onto a central
wooden beam. ... On the architrave joining the ... Apprentice Pillar ...

http://www.clansinclairusa.org/history/eventsandplaces/RosslynChapel/pages/freemasonary.html
http://www.clansinclairusa.org/history/eventsandplaces/RosslynChapel/pages/freemasonary.html
http://www.rosslynchapel.org.uk/


Frank Dodd Tony Smith Family Tree

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/FDTSJR.html[4/16/18, 1:45:11 AM]

...[are]... the words in latin ... 'Wine is strong a King is stronger, women are stronger still but truth
conquers all' ...

... On the three pillars standing between the east aisle and the east chapel is a choir of thirteen angels with
musical instruments ... The stone arched roof

is finely decorated ...

... The Presbytery records of Dalkeith reveal that in 1589 William Knox, brother of John Knox and
minister of Cockpen, was censured 'for baptizing the Laird of Rosling's bairne' in Rosslyn Chapel ... The St
Clairs had not yet succumbed to the Reformation and remained Roman Catholics. ... In 1650, during the
Civil War, Cromwell's troops under General Monk attacked the castle and his horses were stabled in the
Chapel. On December 11th, 1688, shortly after the protestant William of Orange had landed in England
and displaced the Catholic James II, a mob from Edinburgh and some of the villagers from Roslin entered
and damaged the Chapel. Their object was to destroy the furniture and vestments, which were now
regarded as Popish and idolatrous. ...".

 

Scotland remained independent of England until about 1707.

 

References:

Encyclopaedia Britannica;
The Timetables of History (Touchstone 1982).

 

The names, dates, places, and events above are only my present best guesses, and may well be inaccurate.

 

Eden Manetho-Boskops-Future
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Schumann Resonances,

Geomagnetic Reversals, and

Human Brain States:
 
 
Just as a tuning fork has natural frequencies for sound, 
the planet Earth has natural frequencies, 
called Schumann resonances, 
for electromagnetic radiation.  
 
The Human Brain also has natural frequencies 
for electromagnetic radiation.  
 
It turns out that the Earth's Schumann resonances are 
"in tune" with the Human Brains's Alpha States and Theta States. 
 

  
The fundamental frequency of the Schumann resonance
is roughly the fundamental frequency of a spherical shell whose
inside boundary is the surface of the Earth
and whose
outside boundary is the ionosphere,
acting as  a spherical shell electromagnetic waveguide cavity.
 
The fundamental frequency ought to be roughly
the time it takes electromagnetic radiation
to go all the way around the spherical shell.
 
Since the speed of light is about            300,000 km/sec
and one cycle is the circumference
of the Earth, which is about                  40,000 km/cycle
 
the fundamental frequency should be on the order
of              300,000 km/sec
             _____________________     =  7.5  cycle/sec
                40,0000 km/cycle
 
 
A cycle/sec is just a Hz, so that 7.5 cycle/sec is 7.5 Hz.  
 
The Schumann Resonances are actually observed 
by experiment to occur at several frequencies
between 6 and 50 cycles per second;
specifically 7.8, 14, 20, 26, 33, 39 and 45 Hertz,
with a daily variation of about +/- 0.5 Hertz.
 
The 7.8 Hz observed fundamental resonance is 
close to the rough theoretical estimate of 7.5 Hz.  
 
So long as the properties of Earth's electromagnetic
cavity remains about the same, these frequencies remain the same.
 
The solar sunspot cycle may change the frequencies,  
because the Earth's ionosphere changes in response to
the 11-year cycle of solar activity.
 
The fundamental frequency could be varied due to a number of things:
 
     the strength and configuration of Earth's magnetic field, 
     which has been weakening for the past 2,000 years;

http://www-star.stanford.edu/~mfuelle/eicr.html
http://itss.raytheon.com/cafe/qadir/q768.html
http://www.agu.org/sci_soc/hoffman.html
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     the composition and properties of the atmosphere;
 
     the location and properties of the ionosphere; 
 
     the ionosphere is linked to the magnetosphere by Alfven waves; 
 
     the solar sunspot cycle; 
 
     electromagnetic storms from the sun;
 
     electromagnetic properties of the Earth, such as       
 
       "earthquake lights", 
 
       Project HAARP, 
 
       thunderstorms, 

 

       elves, sprites, and jets, as illustrated and 
       described in July 1997 Discover magazine, 
 
       and so on.
 
 
If you look at the interior of the Earth, you see that there is 
a differential physical rotation of the solid inner core 
with respect to the surface of the Earth.  
However, it takes about 400 years for the inner core 
to make a complete revolution inside the Earth, so that 
its frequency is only one cycle per 400 years. 
 
It is more interesting to look at 
the frequency of currents at the boundary 
between the solid inner core and the liquid outer core.  
Since the inner core has radius of about 1,200 kilometers, 
its circumference is about 7,500 kilometers.  
 
How long would it take an electrical current, 
travelling at the speed of light (300,000 km/sec), 
to go once around the circumference of the inner core (7,500 km)? 
 
That is about 7,500 km  /  300,000 km/sec,  or  1/40 sec.  
 
In other words, the natural frequency of the Earth at the 
boundary of the inner core is about 40 cycles/sec, 
which is at the upper end of the range of frequencies 
measured for the 
Schumann resonances:  7.8, 14, 20, 26, 33, 39 and 45 Hertz. 
 

http://ham.spa.umn.edu/barbara/alfven.htm
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Therefore, the Schumann resonance frequencies 
correspond to the range of natural frequencies of the Earth 
from its surface to the boundary of its solid inner core.  
 
 
 
Research on Schumann resonances is done 
by Dave Sentman and Matt Heavner in Alaska.
 

 
The weakening of the Earth's magnetic field over the past 2,000 years 
that has been observed may indicate 
the onset of another magnetic field reversal. 
The last reversal of Earth's magnetic field 
was about 788,000 years ago.  
 

 
The map (taken from the cover of Nature, illustrating the 
article of Lau, Mazaud, Weeks, Fuller, and Herrero-Bervera, 
Nature vol. 351 (6 June 1991) page 447) 
shows movement of virtual geomagnetic pole (VGP) 
from its present position near the Earth's axial north pole 
during excursions and reversals that occurred 
about 120,000 years ago, about 1.8 million years ago, 
about 6.5 million years ago, and about 11 million years ago. 
 
The VGP primarily moves between the Mid-Atlantic Ridge 
and the Pacific West Coast of the Americas,
but 
secondarily it moves along the Asian Pacific Rim, 
and 
sometimes it seems to be located at the antipodal area of 
the center of the Pacific Ocean, in the region of Giza. 
 
Jim Branson (e-mail:  knowhow@cyberhighway.net) 
has noted that Schumann Resonance data 
from quake.geo.berkeley.edu show a daily periodicity for the 
peaks of BT1 (North-South component) and BT2 (East-West component).  
 
The BT1 peaks (East-West Schumann component) 
seem to be when the subsolar longitude (local noon) 
is about 8 hours west of Greenwich, 
which is along the North American West Coast,
where the tectonic motion is North-South shearing. 
 
The BT2 peaks (North-South Schumann component) 
seem to be when the subsolar longitude (local noon) 
is about 2 hours west of Greenwich, 
which is along the Mid-Atlantic Ridge,
where the tectonic motion is East-West spreading. 
 
Therefore, the BT1 and BT2 peak longitudes seem to 
mark the boundaries of the primary zone of VGP movement 
during geomagnetic excursions and reversals.  
 

http://sprite.gi.alaska.edu/
http://elf.gi.alaska.edu/~heavner/
http://www.agu.org/sci_soc/hoffman.html
http://quake.geo.berkeley.edu/ncedc/em.intro.html
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The natural frequencies of the Human Brain are: 
Beta waves (14 to 30 Hz), 
Alpha waves (8 to 13 Hz),
Theta waves (4 to 7 Hz), and 
Delta waves (1 to 3 Hz). 
 
Alpha frequencies
have been associated with meditation and relaxation.
Theta frequencies 
have been associated with a dreamy, creative states. 

According to a web page related to an October 2002 Physics News Update: "... EEGs can now record brainwaves without the need for electrodes
to be inserted into the brain or even for them to be placed on the scalp. The figure shows a brainwave trace for periods when the eyes are open and
when they are closed.

The red regions respond to the alpha wave (eyes closed) at a frequency of around 9 Hz. (Courtesy University of Sussex) ...".

The Beta and Alpha waves (8 to 30 Hz) seem 
to correspond to the 
Schumann resonances:  7.8, 14, 20, 26, 33, 39 and 45 Hertz. 

The 30 Hz high end of the Beta waves is roughly coincident 
with the frequency of cats' purrs: 

According to an 18 March 2001 article in the London Telegraph by David Harrison: "... the purring of cats is a "natural healing mechanism" ...
between 27 and 44 hertz ... was the dominant frequency for a house cat, and 20-50Hz for the puma, ocelot, serval, cheetah and caracal. This
reinforces studies confirming that exposure to frequencies of 20-50Hz strengthens human bones and helps them to grow. ... Almost all cats purr,
including lions and cheetahs, though not tigers. ...". However, according to a Bengal Tiger web page: "... [Bengal] tigers purr. Domestic cats purr
when breathing in and out -- tigers purr only when [breathing] out. ... the roar of a Bengal tiger can be heard 2 miles away ... the Siberian tiger, a
cousin of the Bengal tiger, is the world's largest cat ...".

 
What about the Theta and Delta Waves (1 to 7 Hz)? 
 
 
The 1 Hz frequency of the Delta waves is 7.5 times lower 
than the 7.5 Hz natural frequency at the surface of the Earth. 
Since the radius of the Earth is about 6,400 km, 
the radius for a 1 Hz natural frequency is 
about 7.5 x 6,400 = 48,000 km. 
 
Here are some natural frequencies that seem to correspond 
to the Delta and Theta waves of the Human Brain.  
 
Plasma Sheet (opposite Sun), 
inner radius                   =  60,000 km   0.8 Hz
 
Magnetopause (toward Sun), 
radius                         =  60,000 km   0.8 Hz 
 
Geosynchronous orbit, 
radius                         =  35,000 km   1.4 Hz

http://www.fiu.edu/~mizrachs/mind-mach-faq.html
http://www.aip.org/mgr/png/2002/166.htm
http://www.telegraph.co.uk/
http://www.meerkat.org/mammals/btiger.html
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Outer Van Allen electron belt, 
outer radius                   =  25,000 km   2 Hz 
 
Inner Van Allen proton belt, 
outer radius                   =  12,000 km   4 Hz 
 
Inner Van Allen proton belt, 
inner radius                   =   8,400 km   5.7 Hz 
 
 
 
As to the following frequencies: 
 
Magnetopause 
(opposite Sun),  radius        = 380,000 km   0.125 Hz 
 
Plasma Sheet 
(opposite Sun), outer radius   = 380,000 km   0.125 Hz 
 
Moon orbit, 
radius                         = 384,000 km   0.125 Hz
 
it is interesting that 0.125 Hz is about 8 seconds per cycle, 
which is roughly the same period as the 5 second delay 
that has been observed between 
the onset of a 1 to 2 millitesla magnetic field 
(about 100 times stronger than Earth's magnetic field) 
and the first bursts of brain activity 
responding to the magnetic field.  
(See Science 260 (11 June 1993) 1590.)
 
 
Low-frequency electromagnetic waves of humans may be 
associated with Qi.  If so, Qi may be detectable physically.  
 

The Qi Field is one of the promising New Technologies.

 
The microtubule structure of brains and other cells may 
be the key to phenomena such as consciousness.  
 
 
Human brain wave activity can be compared to that of Dolphins.  
 
 
Some experiments show connections between 
the brain states and resonant electromagnetic waves, 
raising the possibility that the Human Brain 
has evolved to be "in tune" with Planet Earth.  

Dolphin and Human Brains may contain BioMagnetite that could give them an electromagnetic sense that could
provide a link between Brains and many types of electromagnetic phenomena, including but not limited to Schumann
Resonance Phenomena.

 

Steve Mizrach (Seeker1) has web pages that describe 
Mind Machines, or devices that affect state of mind 
by stimuli such as light, sound, electricity, and chemicals.   
 
Dave Siever (Comptronic Devices) has web pages that describe 
some of the history of mind stimulation by light and sound. 
 
An example of mind stimulation by light 
is part of the initiation ceremony of Zoroastrianism.  
 
Some of these matters were dealt with in the Tucson Conferences 
in 1994 and 1996 on the phenomena of consciousness. 
A third Tucson Conference is planned for 1998.   
 
 
Related Mind and Consciousness phenomena 
include Parapsychological Phenomena 
such as found by the Princeton Engineering Anomalies Research, 

http://www.danwinter.com/ekgtree/ekgtree.html
http://www.fiu.edu/~mizrachs
http://www.fiu.edu/~mizrachs/mindwarp.html
http://www.mind-gear.com/faq.htm
http://www.comptronic.com/
http://www.comptronic.com/history.htm
http://www.zoroastrian.org/faq.htm
http://magna.com.au/~prfbrown/tasoc_02.html
http://www.maurer.demon.co.uk/SPECIAL/tucson.html
http://www.consciousness.arizona.edu/t3.htm
http://www.fourmilab.ch/rpkp/
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the Boundary Institute,
the Cognitive Sciences Laboratory (STARGATE), 
and such as described by Jack Sarfatti, Brian Josephson, 
and Jessica Utts. 
 
 
 
 
 

 
 
 
 
For material on this page, 
I have benefitted from communications 
with J. C. Paul, Michael Gibbs, 
and Jim Branson (e-mail:  knowhow@cyberhighway.net).  
However, they are not responsible 
for any incorrect speculations. 
 
 
 

 

Tony Smith's Home Page

...

...

http://www.boundaryinstitute.org/
http://www.lfr.org/
http://www.stardrive.org/
http://www.tcm.phy.cam.ac.uk/~bdj10/
http://anson.ucdavis.edu/~utts/air.html
http://www.m-m.org/jz/sphinx.html
http://members.aol.com/jmtsgibbs/index.htm
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Is Stoicism Greek Daoism?
As Martin Bernal points out in his books Black Athena (Rutgers University Press - Vol. I (1987); Vol. II (1991)), the
culture of ancient Greece was substantially influenced by African Egypt up to the time of the eruption of the volcano
Santorini (Thera) near Crete around 1626 BC. The eruption of Santorini (Thera) probably caused the end of the
Minoan civilization on the island of Crete, and severely disrupted Greek civilization. Greece remained relatively
insular until Alexander the Great (born in 356 BC in Pella, Macedonia) extended Greek influence from the immediate
vicinity of Greece to:

Tyre, Phoenicia (July 332 BC);
Egypt (November 332 BC);
Tehran, Iran (midsummer 330 BC);
Kabul, Afghanistan (330-329 BC);
Tadzhikistan (328 BC);
the Indus River (326 BC); and
the Beas River, near the border of India and Tibet (326 BC).

At the Beas River, Alexander's army threatened mutiny, forcing him to turn back. Although the Greek empire broke up
shortly after Alexander's death in 323 BC, Greece had been opened to substantial contact with the outside world at
least as far as Egypt, Central Asia, India, and the border of Tibet.

After Alexander reconnected Greece with much of the Outside World, Greek science and philosophy flourished.

For example, with respect to science, Eratosthenes (276 BC - 194 BC) measured the circumference of the Earth by
measuring the angle of the sun near Aswan and at Alexandria, about 500 miles to the north. Since the angle was about
7 degrees, the circumference of the Earth should be about 25,000 miles, which is roughly correct. According to
Needham (Science and Civilization in China, volume III, page 225), "... the Chinese and the Greeks were engaged in
such observations at about the same time ...".

For example, with respect to philosophy, around 305 BC, a Phoenician merchant carrying Tyrian purple dye to
Pireaus was shipwrecked in Greece. The shipwrecked merchant, Zeno of Citium, became a philosopher and began to
teach in the Stoa Poikile (Painted Colonnade), so his philosophy was called Stocism. Although very few of Zeno's
original writings are known today, some principles of Stocism have been passed down through secondary sources:

Through Reason (Zhen), humans can see that the Universe is governed by fundamentally rational Laws
(Fa) of Fate.
Humans should do Good Works (Shan) in Society.
Humans can experience the order of the Universe by learning to accept events with a tranquil mind (Ren).

Stoicism is basically Pantheistic. According to the Philosophical web page article on Zeno of Citium : "... What is
referred to in Stoic writings as "Zeus" in one place, may be referred to as "Nature" elsewhere. ... there is still little
distinction between creator and created, or between physical and spiritual. The Stoic worldview is thus closer to that of
Daoism, Vedanta or some varieties of Sufism than to orthodox Christianity or Islam. ...".

The two ungenerated and indestructible first principles (archai) of the Stoic Universe are similar to those of the Daoist
Universe:

Qi - the matter which is acted upon by

Li - the eternal reason or intelligent designing fire which gives structure to Qi .

http://www.ucr.edu/h-gig/study1/athen1.html
http://volcano.und.nodak.edu/vwdocs/volc_images/europe_west_asia/santorini.html
http://www.geocities.com/Athens/Delphi/8309/philosophical.html
http://www.geocities.com/Athens/Delphi/8309/zeno.html
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Stoicism was widely popular during the Roman Empire, appealing to all levels of Roman society. Two of the most
important secondary sources of Stoicism, and some of their sayings, are:

Epictetus (c. 55-135 AD) - a Roman former Slave:

... Zeus [says] "... this body is not thine own, but only clay cunningly compounded. Yet ... we have given thee a certain
portion of ourself, this faculty of choice and refusal ... in a word, the faculty which makes use of external impressions;
if thou care for this and place all that thou hast therein, thou shalt never be thwarted ..." (Discourses I, 1)

It is a mark of an ungifted man to spend a great deal of time in what concerns his body; ... these things are to be done
in passing; and let your whole attention be devoted to the mind. (Enchiridion 41)

... we must do what nature demands ... (Discourses I, 26)

Some things are under our control, while others are not under our control. ... if you think only what is your own to be
your own, and what is not your own to be, as it really is, not your own, then ... you ... will do absolutely nothing
against your will , ... no one will harm you, for neither is there any harm that can touch you. ... (Enchiridion 1)

When you have recourse to divination ... if it is one of the things which are not under our control ... approach [the
diviner] ... having first made up your mind that every issue is indifferent and nothing to you, but that, whatever it may
be, it will be possible for you to turn it to good use, and that no one will prevent this. ... (Enchiridion 32)

Keep before your eyes day by day death ... and then you will never have any abject thought, nor will you yearn for
anything beyond measure. (Enchiridion 21)

Marcus Aurelius (121-180 AD) - a Roman Emperor:

The Mind of the universe is social. At all events, it has created the lower forms to serve the higher, and then linked
together the higher in a mutual dependence on each other. ... each and all are given their just due ... (Meditations V 30)

Always think of the universe as one living organism, with a single substance, and a single soul; and observe how all
things are submitted to the single perceptivity of this one whole, all are moved by its single impulse, and all play their
part in the causation of every event that happens. Remark the intricacy of the skein, the complexity of the web.
(Meditations VII 9)

Live with the Gods. To live with the gods is to show them at all times a soul contented with their awards, and wholly
fulfilling the will of that inward divinity, that particle of himself, which Zeus has given to every man for ruler and
guide - the mind and the reason. (Meditations V 27)

All parts of the Whole ... must suffer a change of form ... if dissolution is not simply a mere dispersion of the elements
of which I am compounded, it must be a change of the grosser particles into earth-form, and the spritual into air-form,
so that they can all be reabsorbed into the universal Reason ... (Meditations X 7)

It is possible to live on earth as you mean to live hereafter. But if men will not let you, then quit the house of life;
though not with any feeling of ill-usage. "The hut smokes; I move out." ... (Meditations V 29)

 

What about Stocism after the Fall of the Roman Empire?
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One of the legacies of the Roman Empire was the form of Christianity found in the Roman Catholic, Greek Orthodox,
Russian Orthodox, and various Protestant denominations.

Did Roman Stoicism influence those forms of Christianity?

According to the Encyclopaedia Britannica, Stoicism, Platonism, and the philosphy of Aristotle were all reflected in
the writings of the early Christian fathers. According to The Stanford Encyclopedia of Philosophy entry on Stocism:
"... The tradition of theories of natural law in ethics seems to stem directly from Stoicism. (Compare Cicero, de
Legibus I, 18 with later writers like Aquinas in Summa Theologica II, 2, q. 94.) Christian theologians were certainly
receptive to some of the elements of Stoicism. ... Augustine ... chose to follow the Stoics rather than the Platonists (his
usual allies among the philosophers) on the question of animals' membership in the moral community (City of God
1.20). ...".

Does Stoicism have any influence in Today's World?

The parts of Earth that followed the cultural patterns of the Roman Empire, including the British Empire of the 19th
Century and the United States of America Empire of the 20th Century, considered Greek and Roman philosophies to
be their Cultural Foundation. Consequently, political, military, and cultural leaders of British and USA Empires were
taught Greek and Roman philosophy.

When USA Vice Admiral James Bond Stockdale was a prisoner of war in Vietnam, he relied on the Stoic philosophy
of Epictetus as a source of strength (see his 1984 book In Love and War).

When Tom Wolfe wrote his 1998 novel A Man In Full, two of his main characters were an escapee from a California
prison and an Atlanta real estate developer, each of whom found in Stocism the strength to survive in the
contemporary USA (compare Epictetus and Marcus Aurelius of the Roman Empire).

What about the Rest of the Earth?

Although Stoicism may not have had much direct influence in the Outside World beyond
Roman/Greek/Russian/Protestant Christianity and Roman/British/USA Empires, you should recall that Stoicism itself
may have been brought to the Greeks by Zeno from the Outside World.

If Stoicism is regarded as a derivative of such ancient Outside World philosophies as Chinese Daoism, Indian Vedic
Hinduism, and African IFA, and if Judaic Kabbala is regarded as the Natural Law that is the objective of Stoicism, and
if Islamic Sufism is regarded as an Islamic derivative of those ancient Outside World philosophies, then the common
principles of all those philosophies might be regarded as a Cultural Foundation for all humanity.

 

 

Some materials on Stoicism,

and related matters, from which much of the above was taken, are:

The Stanford Encyclopedia of Philosophy entry on Stocism.
Encyclopaedia Britannica entries on Alexander the Great, Zeno of Citium, Stocism, and Eratosthenes.
Philosophical Page article on Zeno of Citium.
The Discourses, by Epictetus.
The Enchiridion, by Epictetus.
Epictetus I - Discourses, Book I; Discourses, Book II - translated by W. A. Oldfather (Harvard 1925).
Epictetus II - Discourses, Book III; Discourses, Book IV; Fragments; The Enchiridion, or Manual - translated by
W. A. Oldfather (Harvard 1928).

http://www.eb.com:195/
http://plato.stanford.edu/entries/stoicism/
http://www-hoover.stanford.edu/bios/stockdale.html
http://www.tomwolfe.com/
http://www.tomwolfe.com/maninfull.htm
http://plato.stanford.edu/entries/stoicism/
http://www.eb.com:195/
http://www.geocities.com/Athens/Delphi/8309/philosophical.html
http://www.geocities.com/Athens/Delphi/8309/zeno.html
http://classics.mit.edu/Epictetus/discourses.html
http://classics.mit.edu/Epictetus/epicench.html
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The Meditations, by Marcus Aurelius, written 167 A.C.E., translated by George Long.
Marcus Aurelius - Meditations - translated by Maxwell Staniforth (Penguin 1964).

 

Note: Zeno of Citium is NOT the Zeno who formulated the mathematical Zeno's Paradox.
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A Classical Radius Black Hole in Ordinary SpaceTime is connected through a Ring Singularity to a
Compton Radius Vortex in Exotic SpaceTime.

 

A Compton Radius Vortex in Ordinary SpaceTime is connected through a Ring Singularity to a
Classical Radius Black Hole in Exotic SpaceTime.

 

 

At the Planck Mass, the Classical Radius equals the Compton Radius, so that a Planck Mass Black Hole is also a
Planck Mass Compton Radius Vortex, so that

a Planck Radius Vortex Black Hole lives in both Ordinary SpaceTime and Exotic SpaceTime,
acting as a Bridge or Window or Pivot between Ordinary SpaceTime and Exotic SpaceTime, so I call it the

Planck Pivot Vortex
whose Symmetry Group is

(K4 \ Z3) \ Z2 = TD
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The Planck Pivot Vortex gives rise to Planck Fulcrum Ordinary/Exotic Duality Equations for Length L and Mass M:

L(ordinary) L(exotic) = Lplanck^2

M(ordinary) M(exotic) = Mplanck^2

 

 Planck Pivot Vortex structures are similar to Bosonic String T-duality structures.

It took several e-mail messages from Jack Sarfatti to convince me that we can go below the Planck Scale.

One reason that I thought that we could not go below the Planck Scale was what Feynman said in his book QED
(Princeton Press paperback 1988), from footnote 1 on page 129: "... perhaps the idea that two points can be infinitely
close together is wrong ... If we make the minimum possible distance between two points as small as 10^(-100)
centimeters (the smallest distance involved in any experiment today is around 10^(-16) centimeters), the infinities
disappear, all right - but other inconstencies arise, such as the total probability of an event adds up to slightly more or
less than 100%, or we get negative energies in infinitesimal amounts. It has been suggested that these inconsistencies
arise because we haven't taken into account the effects of gravity - which are normally very, very weak, but become
important at distances of [ the Planck Scale, 10^(-5) gm, or ] 10^(-33) cm."

What I had not realized was that, as Kip Thorne says in his book Black Holes and Time Warps (Norton 1994, pages
491-492), "... in 1974 ... Hawking inferred as a byproduct of his discovery of black hole evaporation ... that vacuum
fluctuations near a [Black Hole]'s horizon are exotic: They have negative average energy density as seen by
outgoing light beams near the hole's horizon. ... it is this exotic property of the vacuum fluctuations that permits the
hole's horizon to shrink as the hole evaporates ... The horizon distorts the vacuum fluctuations away from the shapes
they would have on Earth, and by this distortion it makes their average energy density negative,that is, that is, it makes
the fluctuations exotic. ... Gunar Klinkhammer ... has proved that in flat spacetime ... vacuum fluctuations can never be
exotic ... Robert Wald and Ulvi Yurtsever have proved that in curved spacetime ... the curvature distorts the vacuum
fluctuations and thereby makes them exotic. ...".

Feynman's Negative Energies below the Planck Scale are due to Exotic SpaceTime Vacuum Fluctuations.

The Planck-Scale 4-dimensional HyperDiamond Lattice used in the D4-D5-E6-E7 physics model is not
fundamental because it is the latttice at the smallest possible scale, it is fundamental because it is the

Bridge Lattice Connecting Ordinary SpaceTime and Exotic SpaceTime.

 

There are 3 possible types of particles connecting Ordinary SpaceTime and Exotic SpaceTime.

Here are orders of magnitudes of examples of each type:

Electron, Planck Mass Black Hole, Solar Mass Black Hole, and our Universe

based on the Planck Fulcrum Ordinary/Exotic Duality Equations:

L(ordinary) L(exotic) = Lplanck^2

M(ordinary) M(exotic) = Mplanck^2

ORDINARY SPACETIME         BOTH           EXOTIC SPACETIME

http://www.stardrive.org/
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Electron                Ring                       
Compton Radius Vortex      Singularity     Classical Black Hole

10^(-11) cm                               10^(-55) cm
10^(-27) gm                                10^17 gm  

 

Planck Mass Black Hole
Compton Radius Vortex = Classical Black Hole 

10^(-33) cm = 10^(-33) cm
10^(-5) gm = 10^(-5) gm

 

Solar Mass Black Hole        Ring                            
   Classical Black Hole     Singularity     Compton Radius Vortex

10^5 cm                               10^(-71) cm
10^33 gm                              10^(-43) gm

 

      Universe               Ring                            
   Classical Black Hole     Singularity     Compton Radius Vortex

10^28 cm                              10^(-94) cm

In Each of the 3 types, the Structure is a Sarfatti 4-Mouth Structure:

Compton/Classical Vortex/Black Hole Mouth in Ordinary SpaceTime
Ring Singularity Mouth in Ordinary SpaceTime
Ring Singularity Mouth in Exotic SpaceTime
Classical/Compton Blackole/Vortex in Exotic SpaceTime

Each of the 3 types of 4-Mouth Structures has its own Symmetry Group:

Compton Radius Vortex in Ordinary SpaceTime: K4

Classical Black Hole in Ordinary SpaceTime: Z3 \ Z2

Planck Pivot Vortex: (K4 \ Z3) \ Z2 = TD

 

The interplay between Ordinary SpaceTime and Exotic SpaceTime is important in

Herbert/Sarfatti NEAR FIELD and FAR FIELD Phenomena.

 

 

Start with a

Compton Radius Vortex Kerr-Newman Black Hole

with a^2 greater than m^2:

http://www.stardrive.org/
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Roughly, this looks like

 

A                                1
 

_____________                   _____________
 

B                                2

 

where

the lines ___________ are edge-on views of the ring singularity,

the line between 1 and 2 is the ring singularity in the ordinary part of the extended spacetime in which distances are
positive and gravity is attractive, and

the line between A and B is the same ring singularity in the exotic part of the extended spacetime in which distances
are negative and gravity is repulsive.

Since the A and B sides of the exotic singularity differ from the 1 and 2 sides of the ordinary singularity in that
distances are negative or positive, respectively, and

since the A and 1 sides differ from the 1 and 2 sides in that they are on the top and bottom of the singularity as defined
by its spin on its axis,

The External Symmetries of a Compton Radius Vortex are those of Position in SpaceTime, Mass=Area, Spin=Angular
Momentum, Electric Charge, and Color Charge.

The Internal Symmetry Group of the Compton Radius Vortex Kerr-Newman Black Hole with
a^2 greater than m^2 is the Klein 4-group K4.

 

For particles such as leptons and quarks that are less massive than the Planck Mass Mplanck, the Classical Radius
given by G M^2 / R is much smaller than the Compton Radius given by hbar / M c. Some examples of Classical and
Compton Radii are:
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Massless Neutrino - RclassicalNeutrino = 0 - RcomptonNeutrino = scale of Universe
Electron - RclassicalElectron = 10^(-55) cm - RcomptonElectron = 10^(-11) cm
Quark - RclassicalQuark = 10^(-52) cm - RcomptonQuark = 10^(-13) cm
Planck Mass - RclassicalPlanck = 10^(-33) cm = RcomptonPlanck

If you tried to probe the Electron or Proton within their Compton Radius Vortex all the way down to its Classical
Radius, you would have to use a probe whose energy is on the order of hbar / Rclassical c. For the Electron, it would
be EprobeElectron = 10^41 GeV, and for a Quark it would be EprobeQuark = 10^38 GeV, both far more energetic
than the Planck Energy Eplanck = 10^19 GeV.

Since any energy higher than Eplank = 10^19 GeV would disrupt SpaceTime by graviton creation of new SpaceTime
forming a Black Hole of mass at least the Planck Mass Mplanck = 10^19 GeV,

the Classical Radius Vortex of Electrons, Quarks, and other particles less massive than the Planck Mass Mplanck =
10^19 GeV does not exist in Ordinary SpaceTime, but lives in Exotic SpaceTime.

The only elementary particles for which the

Classical Radius

is greater than the Compton Radius are Black Holes with mass greater than the Planck Mass.

The Compton Radius Vortices of Black Holes larger than Planck Mass do not exist in Ordinary SpaceTime, but
live in Exotic SpaceTime.

The Maximal Extension of SpaceTime for such a Black Hole is shown in Figure 12.4 from General Relativity by
Robert M. Wald (Chicago 1984):
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At such a Black Hole, you can travel from External SpaceTime Region I to Extenal SpaceTime Region IX by going
through 3 Regions, Regions II, VI, and VII, that are inside Event Horizons.

Also, you can travel through the Ring Singularity such as from Region VI to Region VI' and back to Region VI.

 

The External Symmetries of a Classical Radius Black Hole are those of Position in SpaceTime, Mass=Area,
Spin=Angular Momentum, Electric Charge, and Color Charge.

The Internal Symmetry Group of a Classical Radius Black Hole is

an extension (denoted by \ ) of

the cyclic group Z3 of the 3 Interior Regions

of the journey from Region I to Region IX and

the group Z2 of going through the Ring Singularity

from Region VI to Region VI' and back

so that the total Symmetry Group is an extension \

Z3 \ Z2

 

Only for a Planck Mass Black Hole

(of mass 10^19 GeV and radius 10^(-33) cm, for which the Classical Radius equals the Compton Radius)
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can

both the Classical Radius and the Compton Radius

be observed from both Ordinary SpaceTime and Exotic SpaceTime,

forming a Bridge or Window or Pivot between them,

so that a Planck Mass Black Hole has Symmetry Group that is an extension (denoted by \ ) of the extension Z3 \ Z2 of
the Classical Radius Black Hole and K4 of the Compton Radius Vortex

so that the ingredients K4, Z3, and Z2 produce T = A4 = K4 \ Z3 and TD = T \ Z2, and

(K4 \ Z3) \ Z2 = TD

is the 24-element Symmetry Group of a Planck Mass Black Hole.

TD, the Binary Tetrahedral Group, or Double A4,

is the McKay group for E6 of the D4-D5-E6-E7 physics model.

 

E7, whose McKay group is OD, the 48-element Binary Octahedral Group, or Double S4D, appears in the D4-D5-E6-
E7 physics model as the group of the Super Implicate Order Macrospace.

The 24-element Octahedral Group O, which is double-covered by OD, is the Symmetric Group S4.

Jack Sarfatti remarks (with respect to his closely related structures that motivated me to write this page): "... Note you
get the full S4 symmetry at the Planck mass. The symmetry is broken when you move off the Planck scale. ... That's
what we want. ...".

Saul-Paul Sirag remarks (with respect to his closely related structures that motivated me to write this page): "... Ezekiel
saw the 4 cherubim. John's vision of the throne of God in the book of Revelation has 4 "living creatures" (zoon in
Greek) around the throne, and 4! = 24 elders surrounding the throne. Of course the main number, repeated over and
over is 7, which goes back to the 7 days of Creation + Sabboth. But there is a deep connection between S4 and 7 as
we will see. [Aside: For a while, I called the 4 objects permuted by S4 Zons.] ... Carl Jung has pointed out that the 4
cherubim correspond to 4 cardinal figures of the Zodiac. (He was undoubtedly not the first to notice this.) From Jung
we may pass to Arthur Young, who was a student of Jungian symbolism (he went through a long Jungian analysis,
which he credited with the cure of his paralyzed arms -- but that's another story. Jung had emphasized the symbolism
of fourness, in addition to the well known threeness of the Christian trinity. Because of Arthur Young's fascination
with the fourness, he was very intrigued with the tetrahedron. In March of 1974 he asked me (as his "research
associate" at the Institute for the Study of Consciousness, which he set up in the fall of 1973) to work out the group
table for the symmetries of the tetrahedron. ... the rotations of the tetrahedron have the symmetry group consisting of
the 12 even permutations of 4 objects (this is called the alternating-4 group, A4, and also the tetrahedral group, T.
Moreover, the full symmetry group (which includes reflections) is the set of all permutations of 4 objects, the
symmetric-4 goup, labeled S4, and also called the octahedral group, O, because it is the rotational symmetry group of
the octahedron (and cube which is the dual figure). One of the things I learned while working out this S4 group table
was that I could take short cuts by way of the structure of the Klein-4 group K4 as a subgroup of S4. In standard group
theory languange, S4 is the semi-direct product of the K4 group and S3, the Symmeric-3 group. Thus there are 6 cosets
of K4 in S4. In other words, I stumbled onto the concept of cosets without knowing what they were called. Sometime
in 1980, Abdas Salam sent Jack a copy of his Nobel Prize address (1973). In it Salam mentions 24 particles (18 quarks
in 3 families and 3 colors; and 6 leptons in 3 families). Jack made the claim that these 24 particles must correspond to
the 24 elements of S4. I looked at my S4 table and saw immediately that since there are 5 classes of S4 elements, and

http://www.stardrive.org/
http://www.stardrive.org/
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that there were 1, 3, & 8 elements making up the even permutations of the A4 subgroup, while the remaining 12
elements separate into two classes each containtin 6 elements. It looked like the even permutations would correspond to
gauge bosons, and the odd permutations would correspond to basic fermions. After all 1, 3, 8, 6, 6 had become a
particle physics mantra: 1 photon, 3 weakons, 8 gluons, 6 quarks, 6 leptons. The multiplication of permutations would
match the basic rule of particle physics: fermions interact by exchanging bosons; bosons can interact with each other,
by exchanging bosons. Moreover, the cosets of K4 arranged these 12 odd permutations as 2 of each class in three
separate cosets. The idea that group multiplicaton of elements modeled particle interactions was, of course, a radically
new idea. This was the jumping off point for the development of the S4 (Octahedral) group algebra theory of the
unification of the forces (other than gravity). The Standard Model Lie groups are imbedded as a Principal fiber bundle
(the unitary elements) in the Group Algebra C[S4], also known as the octahedral group algbra C[O] In order to bring in
gravity, I went to the double cover of O, the octahedral double group OD. The group algebra C[OD] = C[O] + P + D,
where P is the complex Pauli algebra and D is the complex Dirac algebra (which are complex Clifford algebras, i.e.
complex C(3) and complex C(4). There are now 8 classes in OD, which correspond to 8 basic representations, and
thus to 8 total matrix algebras of dimensions 1, 2, 3, 4, 3, 2, 1, 2. By the correspondence proved by John McKay (1979)
these are what I call "balance" numbers of the E7 Lie algebra. ... I have been pushing the idea that the entire set of A-
D-E Coxeter graphs is implicated in the ultimate description of reality. This is because the A-D-E graphs have been
shown by mathematicians in recent decades to be a ubiquitous classification structure. At least 20 different
mathematical objects have been brought into this scheme -- Lie algebras (and groups), Coxeter (Weyl) reflection
groups, finite subgroups of SU(2), which I call McKay groups, catastrophe structures, singularities (of differentiable
maps), 2-d conformal field theories, graviational instantons, error-correcting codes -- to name only a few of the well
known (and of great interest to physics). ... Each of the A-D-E classifications is merely a different window into some
vast object (Vast Active Living Inteligent System -- a la Phillip K. Dick?) What is clear through one window is seen
only dimly (or not at all) through another. The A-D-E Coxeter graphs provide a way to transform from one type of
object to another, or to transform within a particular type. There is an infinite number of A's, and an infinite number of
D's beginning with D4, and only three E's: E6, E7, E8. ... The D series begins with D4, so we are back to 4 again. ..."

My remarks are that these symmetries are consistent with the HyperDiamond Lattice structure of the D4-D5-E6
physics model, and that Saul-Paul's work with S4 was a key that led me to construct the D4-D5-E6 physics model.
Unlike Jack and Saul-Paul, I use the 24-element Double-cover Tetrahedral group TD (also called the Binary
Tetrahedral Group) instead of the 24-element Octahedral group O = S4, but there is much similarity among the various
approaches.

All these fascinating symmetries are related to mental pictures that Jack Sarfatti, Saul-Paul Sirag, Nick Herbert, Dimi
Chakalov, and I have had, and to the images and ideas of Mark Thornally:

 

 

How deeply have we probed within a Compton Radius Vortex?

http://www.stardrive.org/
http://www.stardrive.org/
http://pweb.netcom.com/~mthorn/quad4.htm
http://pweb.netcom.com/~mthorn/quad4.htm
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What have we seen?

If you tried to probe the Gaja/Ganesha Electron or Proton inside its Compton Radius Vortex all the way down to its
Classical Radius, you would have to use a probe whose energy is on the order of hbar / Rclassical c. For the Electron,
it would be EprobeElectron = 10^41 GeV, and for a Quark it would be EprobeQuark = 10^38 GeV, both far more
energetic than the Planck Energy Eplanck = 10^19 GeV. Since any energy higher than Eplank = 10^19 GeV would
disrupt SpaceTime by graviton creation of new SpaceTime forming a Black Hole of mass at least the Planck Mass
Mplanck = 10^19 GeV, you cannot probe all the way down to its Classical Radius.

When we have probed as deeply as we can with our current experiments, down to about 10^(-16) cm at about 100
GeV energies, we have found pointlike Musa/Ganesha Electrons, Quarks, and Gluons.

Gordon Kane describes what "pointlike" means in this context, in his book Modern Elementary Particle Physics,
Updated Edition, by Gordon Kane (Addison-Wesley 1993 pages 217-221):

"... The basic quantity we need to organize the data is the cross section [ sigma(point) ] for e+ e- -> f fbar where f is a
point-like spin 1/2 fermion [and fbar is the antiparticle of f]. By comparison of the actual cross section with the point-
like one, we want to test whether any given fermion is point-like. ...

[equation 19.7] d sigma(point) / d OMEGA = ( Qf^2 alpha^2 / 4 s ) ( 1 + cos^2(theta) )

... [Section] 19.1 Are Quarks, Lepton, and Gluons Point-Like? How well has the point-like nature of quarks,leptons,
and gluons been tested? At LEP, the processes e+ e- to e+ e-, e+ e- to mu+ mu-, and e+ e- to tau+ tau- have been
studied for a center of mass energy up to MZ [about 90 GeV], and behave to an accuracy of order 1% as expected
from equation 19.7 as functions of s and theta. The same result holds for e+ e- to q qbar . It is particularly impressive
here, since the quarks are produced as jets, as described in Chapter 15. The jets have the 1+cos^2(theta) expected from
equation 19.7 if they are spin 1/2 fermions. For example, the number of jets pointing at 0 degrees or 180 degrees is
twice that pointing at 90 degrees. The sizes of the cross sections are given correctly for the fractional electric charges
normally assigned to the quarks. The c quark and b quark can be identified from their weak decays, so the cross
sections for e+ e- to c cbar and e+ e- to b bbar have been studied to MZ as well, and are point-like. ... For comparison,
the cross section for e+ e- to p pbar will be about 10^(-9) of the point cross section at sqrt(s) = 150 GeV because the
proton is not point-like. How can these results be interpreted? Historically, structure has always appeared when the
available "particles" were probed with projectiles having energies small compared to the mass - for molecules, atoms,
nuclei, and nucleons. Here the energies of the probes are of two or more orders of magnitude larger than the masses
and no evidence for structure has appeared. Ultimately it will remian an experimental question, but it is already clear
that quarks and leptons cannot have structure in the same sense that atoms or nuclei or protons had structure. The same
result holds for photons and gluons and W+/- and Z0 bosons, whose cross sections are all point-like. ..."
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Shea Zellweger

Shea Zellweger, at Mount Union College, Alliance, Ohio 44601 U.S.A., has developed a

Logic Alphabet Project

in which he describes Logic Shape values of what are normally regarded only as crystallographic number-coordinate
configurations. I have found his work very useful and inspirational in my own work. For example, his 16-element
Logic Alphabet ( in my view ) corresponds to the 16 spinor dimensions of the 16x16 = 256-dimensional Cl(1,7) real
Clifford Algebra that is the basis of the fundamental logic/set/geometry structure of my D4-D5-E6-E7-E8 VoDou
Physics Model. Much of whatever might be good in my work is related to his work ( of course, he should not be
blamed for any errors in my work - my errors are mine alone ). I strongly recommend his work to anyone wanting to
understand the connections among geometry, logic, thought, and consciousness.

As he wrote to me recently:

"... I [SZ] devised the Logic Alphabet way back in 1961-62. Mentally I [SZ] invented the Logical Garnet
on my own and later saw a cryptic reference to it in Coxeter. But almost no one ever takes any notice of
this Shape-Logic-Value (not place-number-value) notation. ...

... a few background remarks. I [SZ] spent about three dozen years of my academic life in front of
psychology classes. ... the enclosed material is an outgrowth of a Hobby that has gone far beyond itself. ...
without any formal training ... in math, logic, or philosophy ... I [SZ] have just been following my nose. I
[SZ] ... end up with ... stuff that I [SZ] cannot find in standard textbooks. ...

... The challenge is a matter of trangenerational economy. There is no need for the next generation(s) to ...
reinvent what has already been done. ...".

As one whose work is also "a Hobby that has gone far beyond itself", and as one who also would like for his work to
be passed on to future generations ( both Shea Zellweger and I are over 60 years old, and may not have so many years
left ourselves here on Earth ), I am deeply sympathetic with Shea Zellweger.

Therefore, I have put up a web page with gif images of some of his work. It is by no means all of his work, but I hope
that it will be helpful to those who might be interested. If you find Shea Zellweger's work interesting, you can
contact him by snail-mail at the Mount Union College address at the top of this page.

The text of the Shea Zellweger web page that I put up is only about 2 kb, but the page has 12 gif images, some of
which are over 200 kb, so

if you load all the images at once you will have to wait for over 3 Mb ( yes, 3 MEGAb ) to load.

Therefore,

http://www.logic-alphabet.net/
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if you have a slow link, you might be well advised to load the page with IMAGES OFF,

and then load each image separately, study it, and then load the next image, until you have seen all 12.

Of course, if you are blessed with a fast link that loads 3 Mb in the blink of an eye, go ahead and load the whole page
at once, images and all.

CLICK HERE TO GO TO THE SHEA ZELLWEGER PAGE.



Tony's Home

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TShome1.html[4/16/18, 1:45:19 AM]

 

My web pages were established in February 1994, on merlin at www.gatech.edu. Then mordred killed
merlin and took over www.gatech.edu.

In 1995, I set up a mirror site at galaxy.cau.edu/tsmith/.

In 1996 I set up a second mirror site at www.innerx.net/personal/tsmith/.

In 1997, my web pages left www.gatech.edu, and in 1998, tony.ai was established.

In 1999, the pages at galaxy.cau.edu went away, and

http://www.innerx.net/personal/tsmith/TShome.html

became my home page on the web.

 

Tony's Home was Off the Web, but Now It's Back.
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The position that

Money is more important than Truth  

is not an isolated phenomenon. For an example of corporate thinking on this issue, I recall attending in
December 1996 a continuing legal education meeting that dealt with intellectual property issues. There
were some discussions among the presenters of material and the audience. One member of the audience
said something like:

"I thought that the idea of the internet was the free exchange of ideas, thus spreading information and
increasing creativity.".

A corporate lawyer replied (I think this is an exact quote):

"The commercial interests are taking over, and you anarchists will be put down.".

  

 

Tony's Home was Off the Web, but Now It's Back.
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Tony Smith's Home Page

Bev (Robert Beverly Irwin, Jr.)

 

My cousin Bev (Robert Beverly Irwin, Jr.) was born on 26 September 1940 and died on 22 September 2003.

In 1960, both Joe Torre and my cousin Bev (Robert Beverly Irwin, Jr.) went to their first Spring Training with Braves.
Joe went on a great career as player and manager (now of the Yankees), but Bev, not having much luck hitting curve
balls, did not become a Braves player. However, Bev continued to work for the Braves for many years, and got to
know a lot of people with the Braves, like his good friend Paul Snyder.

On 11 May 2001 I wrote a letter to Brian Jett of the Cobb County Water System, saying:

"... My name is Frank D. (Tony) Smith, Jr., and I am a lawyer representing my cousin, Robert Beverly
Irwin, Jr., who lives in Cobb County at 2451 Irwin Road, S. W., Marietta, GA 30064, telephone 770 428
8555.

Robert Beverly Irwin, Jr., is 60 years old, and for the past 40 years or so he has been living and farming
on 2451 Irwin Road, which farm now has about 112 acres. He has planted corn, tomatoes, eggplant, bell
peppers, beans, potatoes, onions, broccoli, brussel sprouts, cauliflower, watermelons, okra, squash, and
fruit trees, and also raises rabbits, chickens, and beagle dogs.

Ever since the Cobb County water system was extended to his farm, he has used it for irrigating and
watering his crops. He has two other water sources, a lake and a well, but they are not now connected with
his irrigation system, and it would require him to buy and install a pressure tank and connections to
connect his well to his irrigation system.

As a child, he had a dyslexia-type learning disability that was not corrected, so he does not have much
formal eductation, and his disability made it difficult for him to hold a job when he was growing up. His
father, now deceased, bought out the interests of other family members in the farm at 2451 Irwin Road so
that he (Robert Beverly Irwin, Jr.) would have a place to live and work. That is where Robert Beverly
Irwin, Jr., has been living and working as a farmer for the past 40 years or so. The farm is small, and does
not produce enough income to fully support him. His mother, Miriam Irwin of 4055 North Ivy Road,
Atlanta, GA 30342 (phone 404 233 6920) inherited the farm from his father when his father died. She now
owns the title to the farm, and gives him money from time to time to help pay farm hands who work there
and for his groceries, utility bills, etc.

He and his mother do not get along. She refuses to acknowledge his work as farm work, and claims that he
is merely totally dependent on her, and she does not back him up when he insists that he is working as a
farmer, even though that has been his life work for the past 40 years or so. He and she get into arguments
quite often, with her telling him that he is worthless and useless and incompetent, and with him getting
upset and cursing and verbally threatening. (Sometimes he gets mad at me, too, but I know that his
apparent anger is really just frustration at his situation, and that deep within, he has a good heart.)

Unfortunately, he now has cancer. A while back he was diagnosed with colon cancer, which was removed
by operation. He declined follow-up chemotherapy, and the cancer came back and spread to his liver. A
little over a year ago, he had radiation treatments, and for the past year or so, he has been taking Xeloda
chemotherapy (a form of 5FU chemotherapy). The chemotherapy seemed to be holding the CEA blood
level indicator of cancer activity in check until a few months ago, since when the CEA level has been
going up. The prognosis is not good for him to live much longer, but there is a possiblity that he might be
able to use an experimental drug, if the FDA approves it this summer before he is too far gone for it to
help. Dr. Charles Henderson, M.D., 95 Collier Road, N.W., Suite 6015, Atlanta, GA 30309 (phone 404



Robert Beverly Irwin, Jr.
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350 9853) is his doctor for his cancer chemotherapy.

He has received two warnings from Cobb County for watering during periods not permitted for residential
outside watering. The latest one was evidently due to watering by farm hands while he was visiting his
mother, because he just found it on his doorstep when he got back to the farm.

He (Robert Beverly Irwin, Jr.) would like to get an exemption as a farmer from the residential water ban,
as complying with the water ban would make it difficult for him to grow his crops, from which he gets
some of the income on which he lives. Also, it would be emotionally very hard on him to give up his
farming activities now, while he is dealing with the advance of life-threatening liver cancer, not to
mention his difficulties in dealing with his mother.

Thank you for your consideration. ...".

That request was approved and granted by Brian Jett on that same day, 11 May 2001.

 

Around 5 PM on 13 July 2001, Bev collapsed at his mother's house at 4055 North Ivy Road. He had difficulty
breathing, and wouldn't let us (his sister, his mother, and me) get him into his sister's car to take him to Piedmont
Hospital Emergency Room, so his sister called 911 and an Atlanta fire truck came, with firemen William Pharr, Rick
Benitez , V. Jackson, Curtis York, gave him oxygen that kept him alive.

An Atlanta ambulance, with JoAnn Copeland and Frederick Seabrook, arrived shortly after the fire truck, but he still
refused to go to the emergency room. After conversation with his family, it was decided that he had to go to the
emergency room or die, so the firemen and the ambulance crew put him into a chair, carried him down the steep front
steps, and put him into the ambulance.

When he got to Piedmont Emergency, the doctors (including Dr. Charles Henderson, who was treating him for colon
cancer that had spread to his liver) found out that he had bacterial sepsis, or blood poisoning, that had come from E.
Coli bacteria in his digestive tract getting into his blood stream through the colon cancer tumor. They immediately put
him on IV antibiotics and he survived. The doctors said that if he had gotten to the emergency room an hour or two
later, he would have died. After he recovered from the bacterial sepsis, his cancer continued to progress, and he died
of liver cancer on 22 September 2001, the last day of Summer.

During his last two months, Bev was at Hospice Atlanta. He had some happy days there, did not suffer much pain in
his final days, and died peacefully.

Ironically, Bev came down with cancer about the same time that Joe Torre and Darryl Strawberry came down with it.
Bev loved baseball, his Frank Torre bat, his Hank Aaron weights, and his baseball from Hank Aaron ( who Bev
described, a few days before he died, as the greatest baseball player of all time in all aspects of the game ).

The day of Bev's burial,

24 September 2001 (Monday), was two days after his death on 22 September 2001 (Saturday, the last day of summer)
and two days before his birthday, 26 September 2001 (Wednesday, Erev Yom Kippur 5762).

He was buried in St. James Episcopal cemetery in Marietta, with a service by our cousin Tom Martin (son of Junius
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Martin), who is the Rector of the Episcopal Church of Ascension in Cartersville.

My job was to do what Bev had asked me to do: after he was buried, to put Old Crow Bourbon and Planters Deluxe
Mixed Nuts in his grave. After everybody had left but the grave-diggers (and two curious folks from the funeral
home), and the casket was in the vault, and the vault was in the grave, and the dirt had covered the vault, I scattered a
can of nuts over the dirt, then poured over the dirt a liter of Old Crow Bourbon (even Old Crow, "The Original Sour
Mash since 1835", has gone metric), and then scattered another can of nuts for good measure. Then the gravediggers
(some of whom were grieving over the poured-out bourbon) finished filling the grave with dirt, and I left Bev with his
nuts and bourbon.

One of the curious funeral-home folks was associated with Al-Anon, and she asked me "Did you drink with him a lot?
". I said "Actually, bourbon smells and tastes too good to me, and, since my father was alcoholic (and not a happy
drunk), I try to stay away from it myself, but Bev liked it now and then, and had no problem with it."

It seemed as though the curious funeral-home folks had never seen such a service before. I guess most folks around
here don't do such things. Speaking of the funeral home, it was Mayes Ward-Dobbins in Marietta, far from NY and
DC, but they have a service scheduled for one Pentagon death and for one WTC death. The body had not then been
recovered from the WTC. I asked whether they would put a bit of the wreckage in a casket as a symbol, and they said
they could do that, but what they actually do will be determined by that family, who were then still hoping for recovery
of the body.

Monday, 24 September 2001, (according to weather.unisys.com) a cold front came through

and (according to a 25 September 2001 BBC article by David Whitehouse) "... at 1038 GMT, a huge explosion occurred on the Sun
above sunspot region 9632, which hurled a giant cloud of magnetic superhot gas towards the Earth. The first arrivals
from the explosion, a mass of energetic protons, reached the Earth a few minutes later. The magnetic cloud travels
more slowly and is expected to disturb the Earth's magnetosphere on Tuesday night/Wednesday morning GMT. ...
Another solar disturbance buffeted the Earth on 23 September, prompting a magnificent display of aurorae

captured in this stunning picture by Juha Kinnunen in Finland. ...". Bev would have been 61 year old if he had lived
until 26 September 2001 ( 9 Tishri (Erev Yom Kippur) 5762 ).

 

http://weather.unisys.com/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1562000/1562709.stm
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Lilla McIntosh Walker - Charles Hamilton Walker

Lilla McIntosh Walker born 19 May 2003 - Charles Hamilton Walker born 1 February 2007
Dorothy and Phillip Walker

Clara Miriam Irwin and Warren Traver
Robert Beverly Irwin, Jr., born 1940

Robert Beverly Irwin, Sr., born 1908 and Miriam Smith
David Atkinson Irwin born 1874 and Mildred B. Goodman born 1879

Thomas Beverly Irwin born 1849 and Lilla Caroline Atkinson born 1850

According to a web page: "... Lilla Caroline Atkinson ... Father: Alexander Smith Atkinson ... Mother: Mary
Anne McDonald ...".

According to a web page: "... Alexander Smith Atkinson (1815-1894) and his wife, Mary Ann McDonald
Atkinson (1823-1884), daughter of Gov. Charles J. McDonald (1793-1860).  After his tenure as governor
McDonald moved to Marietta, where he remained until his death.  Alexander S. and Mary Ann McDonald
Atkinson maintained residences at "Incachee" plantation in Camden County and "Melora" in rural Cobb County,
outside Marietta. ...".

 

Bayard Livingston McIntosh, Jr., born 1880 and Roberta
Goodman born 1887

Bayard Livingston McIntosh (General McIntosh) born
1838 St. Marys, Georgia

Mary Randolph Higbee born 1805 married 1832
died 1848
John Houston McIntosh, Jr.

John Houston McIntosh, Sr., born 1764
Elizabeth Bayard

Mary Constance Hill born 1854

  

Bayard, Livingston, and McIntosh:

According to a web page: "... John Houston MCINTOSH was born in 1764 in St Andrews Parish,
Georgia. He died in 1836. He married Elizabeth BAYARD. Elizabeth BAYARD [Parents] was born about
1767 in New York, NY. She married John Houston MCINTOSH. They had the following children: F i

http://freepages.genealogy.rootsweb.com/~endovit/gp6195.html
http://www.kennesaw.edu/history/atkinson.htm
http://www3.sympatico.ca/ottawa.on/genealogy/complete/pafg68.htm
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Eliza Bayard MCINTOSH was born in 1798. She died on 15 Apr 1835. ...".

According to a web page: "... Eliza BAYARD ...[and]... John Houstoun MCINTOSH , Sr ...[had the
following children]... John Houstoun MCINTOSH , Jr ... George MCINTOSH ... Catherine Ann
MCINTOSH ...[and]... Eliza Bayard MCINTOSH ...".

According to a web page: "... MARY RANDOLPH HIGBEE, b. 1805, Trenton; d. 1848; m. JOHN
HOUSTON MCINTOSH, September 13, 1832. ... had 3 children ... CHARLOTTE NEILSON HIGBEE, b.
June 17, 1801, Trenton; d. June 18, 1887; m. JOHN HOUSTON MCINTOSH, October 10, 1848. ...".

According to a web page: "... Volume 12 (1881), page 70 The Descendants of James Alexander By Miss
Elizabeth Clarkson Jay Article includes the information that Bayard L. McIntosh was married in 1860
to Eliza, daughter of Hugh M. NESBITT, of Georgia. They had one child ...[Lucie Berrien McIntosh
born 1861]... and Eliza died in 1862. Bayard married a second time to ...[Mary Constance Hill born
1854]... They had three children ...[including Bayard Livingston McIntosh, Jr., born 1880 and
Joseph Higbee McIntosh (1884-1885)]... Bayard was the son of John Houstoun McIntosh and Mary R.
Higbee. ...".

Based on data from three web pages (1 2 3), Lucie Berrien McIntosh married Hugh Nesbitt Starnes, and their family
trees included:

Hugh Nesbitt Starnes
Ebeneezer Starnes
Mary A. W. Nesbitt

Hugh O'Keefe Nesbitt
Martha Delony Berrien

Lucie Berrien McIntosh
Bayard Livingston McIntosh
Eliza Bolling Berrien Nesbitt

Hugh O'Keefe Nesbitt
Martha Delony Berrien

Based on St. James Episcopal cemetery tombstones in Marietta, Georgia, the children of Hugh Nesbitt Starnes (1856-
1926) and Lucie Berrien McIntosh (1861-1915) included Hugh Nesbitt Starnes (1888-1979) and Mary Eleanor Starnes
(1896-1974).

According to a web page: "... Clinch, Col Duncan L., US Army, & McIntosh, Miss Eliza Bayard,
youngest dau of John Houston McIntosh, esq, m. 12/8/1819 by Rev. Raphael Bell at St. Marys SR.
12/16/1819 ...".

Therefore, Bayard Livingston McIntosh (General McIntosh) (son of John Houston McIntosh, Jr., who was son of John
Houston McIntosh, Sr.) was a nephew of Eliza Bayard McIntosh (daughter of John Houston McIntosh, Sr.).

According to a web page: "... the town of Bayard, Florida, on the Florida East Coast Railway, was named
for one of ...[the]... sons, Bayard Clinch, ...[of]... General Clinch ... and not for the statesman and cabinet
officer, as is so often claimed. ...".

Based on data from three web pages (1 2 3),

According to a web page: "... The New Netherland Ancestors of Eliza Bayard McIntosh, the wife of
Duncan Lamont Clinch ...[included]...

John Houston McIntosh
Eliza Bayard

Nicholas Bayard, Jr.

http://216.239.57.100/search?q=cache:pFfnRr2yOSAJ:freepages.genealogy.rootsweb.com/~champaign/d0017/g0000086.html+%22John+Houstoun+McIntosh%22&hl=en&ie=UTF-8%0D
http://www.bealenet.com/~harrellc/personal/Genealogy/higby.htm%0D
http://www.ibydeit.com/backissues/jan98.htm
http://www.geocities.com/SoHo/Atrium/4807/GED/dat83.htm
http://www.geocities.com/SoHo/Atrium/4807/GED/dat57.htm#12
http://www.geocities.com/SoHo/Atrium/4807/GED/dat11.htm#13
http://www.petersnn.org/petersnn/Extracts.html
http://www.rootsweb.com/~flsags/wpatales.htm
http://freepages.genealogy.rootsweb.com/~nnnotables/zebmi.html
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Nicholas Bayard
Samuel Bayard

Nicholas Bayard
Samuel Bayard
Anna Stuyvesant

Margareta Van Cortlandt
Stephanus Van Cortlandt

Olof Stephense Van Cortlandt
Anna Loockermans

Jan Loockermans
Catherine Livingston

Peter Van Brugh Livingston
Phillip Livingston

Robert Livingston
Reverend John Livingston ...[see]... Van Rensselaer, Florence. The
Livingston Family in America and Its Scottish Origins. New
York: privately published, 1949. ...
Janet Fleming

According to a web page: "... Notable Descendants of ... Jan Loockermans ...[including children-in-law,
include]...

Cyrus Hall McCormick ...
Theodore Roosevelt ...
Franklin Delano Roosevelt ...
Lee DeForest ...
Stephen Van Rensselaer ...
(Edward) Montgomery Clift ...
Ralph Izard ...
James Fenimore Cooper ...
Robert Fulton ...
Alexander Hamilton ...
Cyrus Robert Vance ...
Herman Melville ...
John Jacob Astor ...
John Jay ...".

 

According to a Sherpa Guides web page: "... In 1736, Darien was founded by Scottish Highlanders who were lured
to the Georgia coast by Gen. James Edward Oglethorpe. Oglethorpe wanted to establish towns and garrisons in the
Altamaha region to protect the southern flank of the Georgia colony from Spanish expansion. English and Austrians
from Salzburg were to settle St. Simons Island (Fort Frederica) and the Scots were to settle the abandoned site of Fort
King George. The Highlanders named their village "Darien" in honor of the failed 1697 settlement of the same name in
Panama. Leading the Scots was John McIntosh Mohr (1698-1761) ... The Highlanders, who maintained their
traditional dress and customs, were famous for their hospitality and excellent relations with Indians, as well as their
bravery in war, and they became favorites of Oglethorpe. The Highlanders assisted Oglethorpe in an attack on the
Spanish stronghold at St. Augustine in 1739, which was unsuccessful, and at the Battle of Bloody Marsh in 1742,
which was successful. At Bloody Marsh, they defeated the Spanish who left Georgia, never to return. William
McIntosh, son of John McIntosh Mohr, fought at that battle at the age of 16. William's son John was in charge of
Fort Morris at Sunbury when he made his defiant reply to a British demand to surrender: "Come and take it!"
William's brother, Lachlan, became commander of Georgia forces at the beginning of the American Revolution.
He killed Button Gwinnett in a duel ... Another McIntosh cousin, William, became chief of the Creek Indians. ...
The McIntosh name is associated with many firsts: They founded the first Presbyterian church in Georgia in

http://users.crocker.com/~jcamp/jlfam.html
http://www.neo.lrun.com/Inventure_Place/HOF/frames/73_f.html
http://www.grolier.com/presidents/aae/first/32pw.html
http://www.grolier.com/presidents/aae/bios/32proos.html
http://www.nforce.com/projects/inventure/book/book-text/30.html
http://www.rpi.edu/~stuttk/rpipres.html
http://www.reelclassics.com/Actors/Clift/clift.htm
http://www.izardcounty.com/georgeizard.htm
http://www.fcps.k12.va.us/CooperMS/info/jfc.htm
http://www.aoc.gov/art/nshpages/fulton.htm
http://odur.let.rug.nl/~usa/B/hamilton/hamilxx.htm
http://www.state.gov/www/about_state/history/sectravels/vance.html
http://www.melville.org/melville.htm
http://www.rmplc.co.uk/eduweb/sites/phind/
http://www.constitution.org/img/judge009.htm
http://sherpaguides.com/georgia/coast/central_coast/darien.html
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Darien. When Georgia plantation owners moved to legalize slavery (which had been banned by Oglethorpe), the Scots
opposed it in a 1739 petition believed to be the first recorded protest of slavery in America. The Highlanders built
Fort Darien, which commanded the river with 10 cannon, and part of the Post Road, the first road in Georgia
that connected Savannah with St. Marys. The Bank of Darien, with many Scots serving on the board, was
established in 1818 and had many branches across the state. Half owned by the State of Georgia, it was reported to be
the largest south of Philadelphia ...".

According to a web page: "... JOHN HOUSTON McINTOSH [was] Owner of most of the real estate in DuVal County
during the Second Spanish Period (1783-1821), McIntosh ... purchased 3,274 acres of land between McGirt's Creek
and the St. Johns River. A friend to the Governor of Georgia, McIntosh organized "the Patriots", a group of Protestant
farmers who wanted to seize Florida from Spanish rule and set up a Republic of East Florida ...".

According to a web page: "... KINGSLEY PLANTATION STATE HISTORIC SITE North on Fl A1A, on Fort
George Island at 11676 Palmetto Ave; reached by ferry from Mayport or via Fl 105 (Heckscher Drive). ... Kingsley
Plantation, part of the Timucuan Ecological and Historic Preserve administered by the National Park Service ... was
named for one of several plantation owners, Zephaniah Kingsley, who operated the property from 1813-1839. ... In
1767 J. Tucker, an Englishman, received Fort George as part of a St. Johns River grant. ... His grant nullified in 1783
when Florida was given back to Spain. ... In 1792 John McQueen received Fort George. ... In 1804 ...[ John Houston
McIntosh]... purchased the island from John McQueen. ... As the War of 1812 approached, President Madison decided
that Florida should be a part of the United States ...[in concert with McIntosh]... [a]n Independent Republic of East
Florida was declared. ... Many of the blacks and Indians [who] had escaped from the United States into Spanish
Florida ... did not want Florida to become American ... so they attacked ... [a]nd ... Florida remained Spanish ...[and]...
McIntosh ... in 1814 he sold the place ...[and]... went back to Georgia. ... Zephaniah Kingsley ... born in Scotland in
1765 ... moved to Fort George Island, renting ....[the]... plantation from John Houston McIntosh until 1817, when he
purchased the property for $7,000. He married ...[ Anna Madgigine Jai ]... (who he purchased as a slave). They had
four children. ... In 1821 Florida became a territory of the United States. ... Florida ... laws became harsher and harsher
until they virtually "re-enslaved" the free blacks. ... Haiti had a slave rebellion and was governed by former slaves and
Kingsley thought this would be a good place for his family to settle. ...  Fort George plantation was sold to his nephew
Kingsley Beatty Gibbs (KBG) in 1839.  ... Kingsley to move his family, impacted by these laws, to Haiti, now the
Dominican Republic, where descendants of Anna and Zephaniah live today. ... Zephaniah Kingsley died in New York
Sept. 30, 1843 on a business trip. He was buried in New York City ... Anna came to Jacksonville in the Jacksonville
University area.  In 1870 her will was probated. To this day there are some Kingsley relatives in American Beach ...".

 

According to a rootsweb web page: "... McINTOSH, WILLIAM ...

... Creek chief, born at Coweta, Creek nation, probably about 1775, was the son of Captain William McIntosh, of the
British army and a full blood Creek woman. ... he could even speak some Gaelic ... He had two wives, named Peggy
and Sussanah, one of whom was a Creek, the other a Cherokee ... His Creek children were two sons, Chilly, who
succeeded him in the chieftainship, and Lewis, and three daughters, Jane, Hetty, and Lucy. ... General McIntosh had
only one Charokee child, a daughter ...".

http://www.floridahistory.org/floridians/arch1/secondspanish/mcintos2.htm
http://members.aol.com/nonracists/jxprewar.html
http://homepages.rootsweb.com/~cmamcrk4/crkchf3.html


Lilla McIntosh

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/LillaMcIntosh.html[4/16/18, 1:45:23 AM]

According to a web page: "... William McIntosh was ... Called Tustunnugee Hutkee (White Warrior) ... During the
War of 1812, a civil war between the Upper and Lower Creeks broke out, and McIntosh was selected to head a kind of
national police force established by Benjamin Hawkins, an Indian agent, to deal with nativistic Creeks, who were led
by another half-Scottish Creek, Peter McQueen. ... A cousin of Georgia Governor George M. Troup, he gained the
enmity of Alabama's Upper Creek Indians by leading General Andrew Jackson's Indian troops during the Creek Indian
War of 1813 - 1814, during which the Upper Creeks were defeated. ... After the Creek Indian War, McIntosh built a
plantation on the Chattahoochee River in Carroll County ... McIntosh also fought for the United States in the First
Seminole War. He gained fame during this war by playing a major role in the capture of a "Negro Fort" located on the
lower Apalachicola. ... Its defenders were led by a black named Garcon. The downfall of the fort was brought about by
an American cannon ball heated red hot setting off a tremendous explosion when it landed in the fort's magazine. ...
Despite the fact the Upper Creeks had vowed to kill anyone who signed away any more Indian land, McIntosh, along
with eight other chiefs, on February 12, 1825 signed the Treaty of Indian Springs; thus relinquishing all the Creeks'
land in Georgia in exchange for $400,000, which was then worth vastly more than it is today. Whether he signed the
treaty for personal gain or because he believed signing it was in the best interests of the Creek Nation is still argued.
Despite Governor Troup's promise to protect him, on April 30th about 200 Creeks set fire to McIntosh's plantation and
killed him. If his enemies had waited much longer, McIntosh wouldn't have been there, as he was planning to leave
soon to look over land promised him along the Arkansas River. ...".

According to a web page: "... On the 17th of August [1815] Lieutenant Loomis, USN, arrived at the mouth of the
Apalachicola River with two gunboats ... The orders ... was if any opposition was made by the negro fort that it should
be reduced to rubble. In one of the first combined arms attack made by U. S. forces ... On the 26th of August the
gunboats try to pass the fort, which was replied with cannon fire. Col. Clinch's and his forces at Camp Crawford heard
the gunboats open fire upon the fort and headed for the Negro Fort by land. After only the 5th discharge from the
gunboats, a round known as a "hot shot" (a round ball of iron heated over a fire till it is red hot) found the powder
magazine of the fort. Around 100 men and 200 women and children were inside the fort ... only a sixth of the total
occupants survived the horrible blast. ... Florida from this time through 1816 was in a state of anarchy. ...".

  

McIntosh History in Scotland

According to pages on a McIntosh Clan web site: "... Welcome to the Unofficial Official page of the Clan of the Cat,
decendents of the line of MacKintosh / McIntosh. Though not all MacKintosh's are related directly to the current chief
of the clan we all carry pride in our Scottish Roots. ... The tartan ... of the Clan MacKintosh ...

... is ... MACINTOSH RED PATTERN:

12 red
6 blue
 2 1/2 red
 10 1/2 green
 4 red
1/2 blue

http://www.westga.edu/~cscott/mcintosh.html
http://www.geocities.com/rodent70/html/1stSemWar.htm
http://a2fister2000.tripod.com/index.htm
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4 red
10 1/2 green
2 1/2 red
6 blue
24 red

... In addition there are other MacKintosh tartans such as the Hunting Tartan ...

... History tells us that the Mackintosh line is descended from a junior son of the line of Mac Duff ancient Earls of
Fife. Along the line one of the MacKintosh Chief's married the daughter of the Chief of Clan Chattan and with that act
the chiefship passed unto MacKintosh and his decendents, where it remains in the MacKintosh line to this day. ... The
history of the Clan Macintosh begins among the ancient Picts of Scotland. ... They fought for control of the young
country with the Dalriadians,Strathclyde Britons, and Boernicians. In 844 ... Kenneth McAlpin unified the crowns of
the Picts and the Dalriadians. As he reigned over the counties of Argylll,Perth,Fife,Stirling,and Dunbarton, he is
generally known as the first true king of Scotland. The name Macintosh comes from the Gaelic name of "Mac an
Toisich", which means son of the chief, leader or thane. ...

... The roots of this distinguished Pictish Clan are to be found in the area of Moray. ...

... The 13th,14th,and 15th chiefs ... were all murdered between the years of 1497 and 1544 thus causing the lands to be
forfeited to the crown.However in 1555 , the 16th chief had this forfeiture reversed and fought against the Gordon's
with his clan at Corrichie.The clan also came out in support of William of Orange against Bonnie Dundee. In 1745
,though the chief was a true government man , his wife Anne Farguharson ,also known as Colonel Anne, raised four
hundred of the Clan Mackintosh and placed them under the leadership of the MacGillivray Chief to fight for Bonnie
Prince Charlie.This encounter became know as the "Rout of Moy". ... During the period between 1704 and 1833 no
Mackintosh Chief left a son to follow him. This became know as the "Curse of Moy". Chiefship thus passed on to a
kinsman, Angus Mackintosh in Canada who owned a shipping company on the Great Lakes. It is from this Angus that
the present Chiefs of the Clan Mackintosh of Mackintosh are descended. The 28th chief died in 1938 leaving the title
Mackintosh of Mackintosh and the estate at Moy Hall to his cousin Lachlan Donald Mackintosh while the title 32nd
Chief of the Clan Chattan having been granted to another kinsman passed onto Kenneth Mackintosh who resides in
Gwelo,Zimbabwe. ...".

According to pages on a CampMac web site: "... The clan is traceable to Shaw McDuff in about 1160. McDuff ... took
the name McIntosh ... Gaelic Name: Mac an Toisich - Translated it means "Son of the Thane" (chief) ...

http://home.earthlink.net/~dawise/CampMac/
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... Rallying Cry: Loch Moigh (Loch Moigh was near Inverness & was their home turf). ...

... Motto: Touch not the cat bot a glove (Touch not the cat without a glove). The motto is a warning to those who
would be so imprudent as to engage in battle when the claw of the wildcat is ungloved. ... A description of the shield,
from upper left clockwise follows:

1. Red Lion - the lion represents dauntless courage, its red color represents a warrior, brave, strong, generous, &
just (the martyr's color).
 2. Red Hand and Heart - the hand signifies sincerity, faith, and judgement, the heart - clarity and sincerity. The
red color is defined as above.
 3. Blue Galley - the galley - a traveler to far places (?)-a naval commander (?). The blue color depicts truth and
loyalty.
 4. Gold Boar's Head - the boar's head signfies hospitality, a boar stands for bravery; one who fights to the death.
The gold color depicts generosity and elevation of mind. ...".

 

Mildred and Roberta Goodman were sisters. Bayard Livingston McIntosh, Jr. and Roberta Goodman had no children
and treated the children of David A. Irwin and Mildred B. Goodman as their own.
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Charles Hamilton Walker - Lilla McIntosh Walker

Charles Hamilton Walker born 1 February 2007 - Lilla McIntosh Walker born 19 May 2003
Dorothy and Phillip Walker

 

Dorothy and Charles Hamilton:

 

 

Phillip, Dorothy, and Charles Hamilton:

 

Grandmother Clara was the first (other than parents or nurses) to hold Charles Hamilton:
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My cousin Hilton Sims (Hil) Hutchinson, Jr., the son of my mother's sister Anna Frances Ham Hutchinson, lived in
Tifton, Georgia, with his mother Anna Frances Ham Hutchinson until she died in May 1999. After she died, her house

in Tifton was sold, and Hil had to move.

If you drive southwest from Tifton on US Highway 319, you hit the Gulf of Mexico in Franklin County, Florida. Just
before you get to Apalachicola, there is a causeway that ends on St. George Island, a barrier island in the Gulf of

Mexico. That is where Hil moved, renting a house near the beach.

In February 2002, Hil ran out of rent money, took a room at the Buccaneer Inn, and shot himself in the mouth with a
.22 revolver that he had inherited from our grandfather George Ham. ( I had that revolver destroyed by the Franklin County

Sheriff. )

When he died, Wednesday, 20 February 2002, 99 days before his 60th birthday 30 May 2002, Hil was in pretty good
physical health, with no known terminal disease, severe chronic pain, or Alzheimer-type disability. He left a note that
referred to The Mask of Sanity, by Hervey M. Cleckley ( a co-author with Corbett H. Thigpen of The Three Faces of Eve ). With

the note, he left a Florida Lottery ticket. The note specified how the winnings were to be distributed ( over a dozen
specific bequests, from $50,000 to $200,000 each, and a chair of Southern Literature at the University of the South - Sewanee in the name of of

both of his grandfathers ( however, nothing to me )). I checked out the lottery ticket. It was "not a winner".
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A bit before 3 PM EDT on Hil's 60th birthday, there was a thunderstorm at St. George Island

and people furled their umbrellas and left the beach

About 4 hours later part of the same cell of thunderstorms arrived at Hil's home town of Tifton, Georgia

Saturday after Hil's death, Rev. Joe Knight held a memorial service at Trinity Church in Apalachicola.

According to a Trinity Episcopal Church Historic Tour web page, from which the above image was taken, "... Trinity Church

http://www.baynavigator.com/tour/
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has been holding services in it's original building for more than 150 years. Construction of the building
actually began in New York. In 1837, white pine was ordered out of New York then shipped via schooner
down the Atlantic eastern seaboard, around the tip of the Florida peninsula and up to Apalachicola, where
the structure was assembled with wooden pins. The columns at the entrance were hand-crafted. Trinity
Church is believed to be the sixth oldest church in the State of Florida, the second oldest church still
holding services. The church building, of Greek Revival architecture, is listed on the National Register of
Historic Places. One of the first members was Dr. John Gorrie, the 19th century physician who is credited
with inventing the ice machine, forerunner of modern refrigeration and air conditioning. ...".

Back on St. George Island after the service, I saw some Dolphins off the beach where Hil liked to walk.

On the following Sunday, about the time of the early afternoon high tide, Hil's sister Julia Young, her husband Mike
Young, her daughter Laura Young, her daughter Amy Young Duggan, Amy's husband Tim Duggan, and other friends
and relatives gathered at the beach on St. George Island where Hil liked to walk. While we were there, a flock of
seagulls formed a ball-like formation over the water, and then spiralled in a vortex toward the sky.

 

The people on St. George Island were very sympathetic and helpful to Hil's family. Some of them (I may not have listed
everybody, because my memory is not too good, so I will just apologize and say thanks to those whose names I have forgotten) are:

Rev. Joe Knight, Linda Adair, Bill Eaton, Lloyd Summer, Stanley, Dennis Barnwell, Judy
Schultz, Michelle and Burt, Jean Collins, Jerry Cook, Thad Brewer, Joan, Mark Little, Jerry
Bonds, Richard and Susan Langford, Potato Dave, Debbie Flowers, Ron Kay, the lady who
keeps the St. George Inn, and the crew from the Island Oasis ... and many others whose names I
cannot now recall ...

  

 

 

Before dawn on that Sunday morning, as I was driving from St. George Island to a funeral home in Tallahassee, I saw
a Florida Panther in Franklin County walking along U.S. 319/98 about 2 miles west of where U.S. 319 to Sopchoppy

leaves U.S. 98 to Panacea.

According to a web page of the Florida Panther Net, "... The panther's range consists of nearly 1 million hectares in
southwest Florida. ...". However, according to another web page, during the 1990s "... Nineteen mountain lions (Puma
concolor stanleyana) were released in the area of the Okefenokee National Wildlife Refuge/Osceola National Forest. ...
the lions were most likely found in forested wetlands along river drainages and in pinelands ...", referring to a release
map web page from which the following image was adapted:

http://www.phys.ufl.edu/~ihas/fridge.html
http://www.panther.state.fl.us/handbook/habitat/index.html
http://www.panther.state.fl.us/
http://www.panther.state.fl.us/handbook/conserve/reintroduction.html
http://www.panther.state.fl.us/handbook/conserve/releasemap.html
http://www.panther.state.fl.us/handbook/conserve/releasemap.html
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The place where I saw a Panther was in eastern Franklin County, not far from the Ochlockonee River downstream
from the area circled in red labelled T-43, so maybe I saw a mountain lion (or a descendant thereof) from a
reintroduction release.

  

At the Summer Solstice of 2002, I went to St. George Island to try out my new sit-on-top kayak. I first thought of
going there on Tuesday, 18 June 2002, but I saw on the Beach Cam at Finni's

that the weather was stormy, so I waited. On Wednesday, there were storms and a waterspout in Apalachicola Bay

so again I waited. On Thursday, 20 June 202, I drove down via Florida Highway 65 through Sumatra and the western
part of Tate's Hell where I saw carnivorous plants

and a Black Bear crossing the road.

http://www.fl-dof.com/state_forests/Tates_Hell.htm
http://www.equuskreen.com/tates.html
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Thursday afternoon the weather was good and I enjoyed my kayak in the St. George Island surf. That night I decided
that I would first take some time in my room at The Inn at Resort Village to pay some bills. When I finished my
paperwork, I got up to go out on the beach, but it had begun to rain, and after a period of ambivalence trying to decide
whether or not to walk the beach in the rain, I decided that I would stay in. There was some distant thunder and
lightning, but I didn't worry about it, and I began to regret my decision to stay in, when, a few minutes after midnight,
now of the Summer Solstice day of 21 June 2002,

clfpq.html#whatclifspin 

a Big Bolt of Lightning hit the beach where I would have been walking. It was the only really nearby lightning bolt all
night.

Although I did not get hit by lightning on the Summer Solstice of 2002, on the early morning of the following Full
Moon of 24 June 2002 I was admited to Piedmont Hospital in Atlanta ( the same hospital in which almost a year prior my cousin
Bev was awaiting surgery and procedures that were to make his last few months relatively happy ) where I awaited surgery to remove my
gall bladder with about 200 stones, some of which had blocked my pancreas from the common bile duct, causing acute
pancreatitis ( my serum amylase got over 3,000 ). Dr. William Waters IV admitted me, then Dr. Randy Yanda did an ERCP
(endoscopic retrograde cholangiopancreatography) that determined that the stones blocking the pancreas had passed,
then Dr. Bryant Wilson did a laparoscopic removal of my gall bladder (and stones), and then I felt a lot better.

 

The seagull image is adapted from a picture of Chessie Johnson with her gulls as shown on a Field and Forest
web page.
The beach views are adapted from a beachview.com web page of a Beach Cam for Finni's Grill & Bar on St.
George Island, Florida. (4 May 2002 at 18:21:29, 30 May 2002 at 14:53:31, and 18 June 2002 at 12:00:46 )
The weather radar images are from the Unisys weather web site.
The tide schedule that I used was from a web page for tides including St. George Island, East End, Florida,
which listed: "... 2002-02-24 14:17 EST 1.04 feet High Tide.
The Florida Panther picture is from a great web site by Daniel Carroll Taborga.
The waterspout picture is not of the waterspout of 19 June 2002, but is of a 14 June 2001 waterspout picturered
on a web page etitled "The St. George Island Unofficial Web Page ... If it's tourist season, can we shoot them?".
The Carnivorous Plant picture is taken from an Environments and Habitats Around Florida State University web
page.
The Lightning Strike picture is adapted from a picture that I took from the balcony of my hotel room.
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http://resortvillage.com/
http://www.picturetrail.com/chessie/
http://www.picturetrail.com/gallery/view?username=chessie
http://www.fieldandforest.com/
http://www.fieldandforest.com/tips/tips_main.html
http://www.beachview.com/
http://www.beachview.com/sgidefault.htm
http://www.beachview.com/sgidefault.htm
http://weather.unisys.com/
http://tbone.biol.sc.edu/tide/sites_usgulf.html
http://www.atlantic.net/~oldfla/panther/panther.html
http://www.geocities.com/Colosseum/Bleachers/3861/pantherwalking.jpg
http://www.geocities.com/Colosseum/Bleachers/3861/catsheadernoh.html
http://users.digitalexp.com/~users/ses/waterspout.htm
http://www.bio.fsu.edu/ee/tally.html
http://www.bio.fsu.edu/ee/tally.html
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Frank D. (Tony) Smith, Jr.

I may change my e-mail address from time to time to avoid spam.

A valid address (as of around October 2007) is:

f75m17h   at   ignore-this  bellsouth  dot   ignore-this   net

It is possible that if spam gets too bad, I may not check my e-mail regularly, or even stop using e-mail altogether.

Some post - 6 October 2003 Notes about Corrections, Updates, etc:

Parallelizability (25 Oct 2003)
VoDou Physics (9 Nov 2003)
The Matrix Rewritten (12 Nov 2003)
Archetypes, Mandalas, and Muses (December 2003)

 

25 October 2003 note -

Whenever I used the term "parallelizable" for a manifold, I should have said

"parallelizable with a pseudo-Riemannian metric, invariant under the flat connection naturally associated with the
parallelization, whose geodesics are the same as those of that connection".

Please read all my material about parallelizability accordingly.

This matter came to my attention on 25 October 2003 when I read a post to sci.physics.research on the subject
parallelizable manifolds by Alan Weinstein, which post is at

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-
8&group=sci.physics.research&selm=3f99c56b%241%40news.sentex.net

and the text of which says (the links are not his - I added them):

"... From: Alan Weinstein (alanw@RemoveThis.Math.AndThis.Berkeley.EDU)
Subject: parallelizable manifolds This is the only article in this thread 
View: Original FormatNewsgroups: sci.physics.research
Date: 2003-10-24 17:37:20 PST 

A Letter About Parallelizable Manifolds
(to appear in the AMS Notices)

Alan Weinstein and Joseph Wolf
Department of Mathematics, 
University of California, Berkeley, 
CA 94720 USA

It has recently come to the attention of one of us (AW) that an 
old result due to Cartan and Schouten [1] and the other of us 
[3] is frequently misquoted in the mathematics and physics literature 
(on the sci.physics.research newsgroup, as well as in published books 
and papers).  We hope that this letter will help to prevent further 
misquotations.

The "theorem" is frequently stated in a form like:
"Every compact, simply-connected, parallelizable manifold is
(diffeomorphic to) a product of 7-spheres and Lie groups."  
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In fact, the theorem requires a strong geometric hypothesis, namely
that, among the pseudo-riemannian metrics which are invariant under
the flat connection naturally associated to a parallelization,
there is at least one whose geodesics are the same as those of the
connection.  Without this hypothesis, the Poincare conjecture would
be an easy corollary.

It is not hard to find counterexamples when the geometric hypothesis
is dropped.  For instance, Kervaire [2] proved that a product of 
spheres is parallelizable as long as at least one of them has odd 
dimension; most such products are not diffeomorphic to products of 
Lie groups, since a compact, simply connected Lie group has 
nontrivial third cohomology.  We would like to thank Robert 
Bryant, Rob Kirby, and Jack Lee for some interesting discussion 
of this matter.

Bibliography

[1] Cartan, E., and Schouten, J.A., On riemannian geometries
admitting an absolute parallelism, Nederl. Akad. Wetensch. Proc.
Ser. A 29 (1926), 933-946.

[2] Kervaire, M., Courbure integrale generalise et homotopie,
Math. Ann. 131} (1956), 219-252.

[3] Wolf, J.A., On the geometry and classification of
absolute parallelisms. I,II, J. Diff. Geom. 6 (1971/72),
317-342, 7 (1972), 19-44. ...".

 

 Here is an Introduction to VoDou Physics.

Here is The Matrix Rewritten.

Here is a page on Archetypes, Mandalas, and Muses.
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LLULL'S WHEELS:

Ramon Llull Connected Ancient Wisdom to 21st
Century Science

 

Ramon Llull (ca 1232 to 1315) developed his A-wheel with 16 Elements by studying
Arabic language and culture.

The Arabic Divination system Ilm al Raml is based on 16 Elements.

Llull showed 120 lines connecting distinct Pairs of the 16 Elements, so Llull was looking at
Pairs of the 16 Elements.

There are in all 16x16 = 256 Pairs of 16 Elements.

The Arabic Divination system Ilm al Raml came from Africa, where the most Ancient
Divination system IFA is based on 256 Elements seen as the result of casting 8 shells or coins

to get 8 binary choices (face up or face down)
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With a chain of 8 coins

there are

2 x 2 x 2 x 2 x 2 x 2 x 2 x 2

= 2^8 = 256 possible outcomes

2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 = 256

for 256 possibility Elements based on casting 8 shells or coins.

The 8+8 = 16 Elements in Llull's A-wheel were two sets of 8 Elements each,

or two 8-Element sets of IFA Divination Coins,

which

Llull showed in his X-wheel with two sets of 8 Elements each.

Here one set of 8 Elements and their Pair-lines is shown in Green

and the othe set of 8 Elements and their Pair-lines is shown in Black.  
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To connect the Ancient Wisdom shown in Llull's wheels with 21st Century
Science means that it must be interpreted in terms of the Language used

by 21st Century Science, which is Mathematics.

Llull's X-wheel shows that Llull's 16 Element Structure ( call it Llull(16) ), factors into two
independent 8 Element Structures ( call each of them Llull(8) ), so that by his X-wheel Llull is

saying, in Mathematical Language:

Llull(16) = Llull(8) (x) Llull(8)

If you follow Llull's idea to its logical conclusion, go from 16 = 8 times 2 to 8 times N for any
(maybe very large) number N and get the factoring

Llull(8N) = Llull(8) (x) ...(N times)... (x) Llull(8)

There is a Mathematical Structure with that factoring property

that is based on the Binary Choice of Llull's wheels Y and Z

Real Clifford Algebras with 8-Fold Periodicity Factoring.

So, changing notation from Llull(16) to Cl(16) etc, because mathematicians mostly use the term Clifford Algebra,
named for William Kingdon Clifford, who, over 100 years ago, wrote about such Algebras, the factoring is

http://quisestlullus.narpan.net/82_figdemo.html
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Cl(8N) = Cl(8) ... (x) ...(N times tensor product)... (x) ... Cl(8)

you can take the completion of the union of all the tensor products

to get what might be called a generalized Hyperfinite II1 von Neumann Algebra factor

that represents a realistic Unified Physics Model including Gravity and the Standard Model,

 

So, consider each set of 8 Elements as an 8-dimensional Space.

The Simplest Geometric Objects in the 8-dimensional Octonion Space are:

0-dimensional points (there is only 1 general type, involving none of the Basis Element
directions)

1-dimensional line Subspaces (8 general types, one in each of the Basis Element directions 1, i,
j, k, E, I, J, K)

2-dimensional plane Subspaces (28 general types, each in a Pair of Basis Element directions)
3-dimensional Subspaces (56 general types, each in a Triple of Basis Element directions)

4-dimensional Subspaces (70 general types, each in a Quadruple of Basis Element directions)
5-dimensional Subspaces (56 general types, each in a Quintuple of Basis Element directions)
6-dimensional Subspaces (28 general types, each in a Sextuple of Basis Element directions)
7-dimensional Subspaces (8 general types, each in a Septuple of Basis Element directions)
8-dimensional Space itself (there is only 1, involving the Octuple of all the Basis Element

directions)

There are 1+8+28+56+70+56+28+8+1 = 256 of the Simplest Geometric Objects in 8-dimensional
Space.

They fit together in the form of a Matrix Algebra that is in fact the Clifford Algebra over 8-
dimensional Space, Cl(8).

Cl(8) is also called by some a Geometric Algebra because it is an Algebra that describes the
Simplest Geometric Objects.

 

Each of the 8 Elements is a Basis Element of the 8-Dimensional Space, one of which is
represented by the Real Number 1 and 7 of which are represented by the 7 Octonion

Imaginary Numbers i, j, k, E, I, J, K .

(The Octonion Imaginary Numbers i,j,k,E,I,J,K are generalizations of the Complex Imaginary Number i.)

The points in the 8-dimensional Octonion Space can be multiplied with each other
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and the Octonion Multiplication Rules can be seen in terms of Pair-lines between the 7
Octonion Imaginary Elements

as shown by Llull in his V-wheel with two sets of 7 Elements and their
Pair-lines.

Here one set of 7 Octonion Imaginary Elements and their Pair-lines is shown in Red

and the other set of 7 Octonion Imaginary Elements and their Pair-lines is shown in Black.   

The Simplest Geometric Objects of the Clifford Algebra Cl(8) are all Flat.

If you go beyond Flat to look at Curved things,

the Simplest Curved Geometric Objects in the 8-dimensional Octonion Space are:

Circles, which are 1-dimensional Spheres S1
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2-dimensional Spheres S2
3-dimensional Spheres S3
4-dimensional Spheres S4
5-dimensional Spheres S5
6-dimensional Spheres S6
7-dimensional Spheres S7

The Maximal Sphere in 8-dimensional Octonion Space is the 7-sphere S7.

In each of the two sets of 7 Elements in Llull's V-wheel,

the 7 Elements represent the 7 dimensions of a 7-sphere S7.

If you use the Octonion Multiplication Rules, you can multiply points on the 7-sphere S7.

Some of the S7 Multiplications produce points already in the 7-dimensional S7,

but others produce points in a 21-dimensional Space whose 21 dimensions correspond to the
21 Pair-lines shown by Llull in his V-wheel, so

S7 Multiplication produces a 7+21 = 28-dimensional Curved Geometric Object called a Lie
Group,

denoted by Spin(8) since it describes rotations in 8-dimensional Octonion Space.

The 28-dimensional Lie Group of S7 Multiplication corresponds to the 28 Pair-lines of Llull's
X-wheel,

that is, the 2-dimensional plane Subspaces (28 general types, each in a Pair of Basis Element
directions),

thus connecting the 2-dimensional plane Subspaces of the Clifford Algebra Cl(8)

with the Lie Group Spin(8) that describes rotations in 8-dimensional Octonion Space.

Spin(8) not only describes ordinary rotation in 8-dimensional Octonion Space,

it also describes the connection of the thing that is rotating with its surroundings.

A 3-dimensional example of Spin-Connection-With-Surroundings shows a cup held by a
dancer in one hand. Rotating the cup by 360 degrees gets the arm (which is connected to the
shoulder of the dancer) twisted, but turning the cup another 360 degrees gets the arm back

straight:
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picture 1 is the start,
picture 2 is 180 degrees,

picture 3 is 360 degrees (note how the arm is twisted),
picture 4 is 540 degrees,

and picture 1 again is 720 degrees.

Since Spin-Connection-With-Surroundings action of Spin(8) takes 720 degrees (2 full
rotations) to get back where it started, objects with Spin-Connection-With-Surroundings are

called Spin 1/2 objects, or Spinors.

Since a Spinor must be rotated fully twice to get back where it started, a Spinor can be seen
as a Square Root of a Rotation.

Mathematically in terms of the Clifford Algebra Cl(8), there are 16 = SquareRoot(256)
independent Spinors,

8 of which, because of the way their Spin-Connection-With-Surroundings works, are called
+half-Spinors

and

the other 8 of which, because they look like mirror images of the first 8, are called -half-
Spinors.

In the case of the 8-dimensional Octonionic Clifford Algebra Cl(8):

the 8 basis Elements 1,i,j,k,E,J,K that define 1-dimensional line Subspaces, called Cl(8)
Vectors;

and

the 8 Cl(8) +half-Spinors

and

the 8 Cl(8) -half-Spinors
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are functionally equivalent by what is called (since there are 3 types of things that are
equivalent) Spin(8) Triality.

 

 

At this point, using the A-wheel, X-wheel, and V-wheel

Llull has described the basic ingredients for a high-
energy (around Planck Energy) physics model with:

Clifford Algebra Cl(8) = 16x16 Real Matrix Algebra

8 Cl(8) +half-Spinors representing the first-generation Fermion Particles

8 Cl(8) -half-Spinors representing the first-generation Fermion
Antiparticles

8 Cl(8) Vectors representing the 8-dimensional spacetime that looks like S1
x S7

28 Spin(8) Pair-line Elements representing 28 Gauge Bosons

 The half-Spinor parts of the Llull Model already look realistic, by the correspondences:

1 = Neutrino
i = Red Up Quark

j = Green Up Quark
k = Blue Up Quark

E = Electron
I = Red Down Quark

J = Green Down Quark
K = Blue Down Quark

However, the Spacetime we see is 4-dimensional that looks like S1 x S3

and

our Standard Model for the SU(3) Color Force, the SU(2) Weak Force, and
U(1) Electromagnetism has 8+3+1 = 12 Gauge Bosons



Tony's Home

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/LlullScience.html[4/16/18, 1:45:37 AM]

and

Gravity can be seen, through a generalized MacDowell Mansouri
mechanism, as due to 15 Gauge Bosons of the Conformal Group SU(2,2) =

Spin(2,4).

Llull's S-wheel and T-wheel show how to get our
Spacetime and the Standard Model and Gravity.

 

Llull's S-wheel has a central S-square whose 4 corners represent { 1, i, j, k,
}, which are 4 of the 8 Cl(8) basis Elements.

{ 1, i, j, k } are basis Elements for a 4-dimensional Quaternionic Subspace
that Freezes Out of high-energy 8-dimensional spacetime at lower (with

respect to Planck Energy) energies.

That 4-dimensional Quaternionic Subspace is our 4-dimensional Physical
Spacetime that looks like S1 x S3. The other 4 of 8 dimensions become a

CP2 Internal Symmetry Space.

When that Quaternionic Structure is introduced, the 16x16 Real Matrix
Algebra of Cl(8) is transformed into the 8x8 Quaternionic Matrix Algebra
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of Cl(2,6).

 

Since the 28-dimensional gauge group Spin(8) no longer has a unified 8-dimensional
Spacetime on which to act, its 28 generators break down into 28 generators capable of acting

on

4-dimensional Physical Spacetime and 4-dimensional CP2 Internal Symmetry Space

and on the Fermion Particles and Antiparticles, which now come in 3 types, or generations:

1 - living in S1xS3 Physical Spacetime
2 - living in S1xS3 Physical Spacetime and CP2 Internal Symmetry Space

3 - living in CP2 Internal Symmetry Space

the U(1) propagator phase that is defined with respect to the fixed Quaternionic 4-
dimensional spacetime subspace corresponding to the S-square of Lull's S-wheel

the 4 U(2) ElectroWeak Gauge Bosons ( U(2) = SU(2) x U(1) for 3 Weak Bosons and 1
Electromagnetic Photon) are represented by the 4 corners of one of the three back squares of

Llull's S-wheel

the 8 SU(3) Color Gluon Gauge Bosons are represented by the 8 corners of the two remaining
back squares of Llull's S-wheel.

 

To see the Gravity and its 15 Gauge Bosons, look at Llull's T-wheel.
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The 3 corners of the front T-triangle in Llull's T-wheel represent a 3-dimensional Cartan
subalgebra of the 15-dimensional Conformal Group SU(2,2) = Spin(2,4).

The 12 corners of the other 4 triangles in Llull's T-wheel represent the 12 vertices of the
Cuboctahedron

 

Root Vector Polytope of the Conformal Group SU(2,2) = Spin(2,4)

The 3+12 = 15 SU(2,2) = Spin(2,4) Conformal Group GraviPhoton Gauge Bosons act on 4-
dimensional Physical Spacetime by:

4 Translations,
6 Lorentz Transformations,

4 Special Conformal Transformations and
1 Dilation.

They produce Gravity through a generalized MacDowell-Mansouri mechanism.

 
 Using the Llullian Structures, you can construct a Lagrangian over 4-

dimensional Physical Spacetime that allows you to calculate:

 

• Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)

Higher-order corrections give:
Mneutrino1 = 0

Mneutrino2 = 9 x 10^(-3) eV

Mneutrino3 = 5.4 x 10^(-2) eV
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Neutrino mixing matrix:
                            nu_1          nu_2      
nu_3 
               
nu_e         0.87          0.50      0
               
nu_m        -0.35          0.61      0.71
               
nu_t         0.35         -0.61      0.71
               

• Me = 0.5110 MeV
• Md = Mu = 312.8 MeV (constituent quark mass)
• Mmu = 104.8 MeV
• Ms = 625 MeV (constituent quark mass)
• Mc = 2.09 GeV (constituent quark mass)
• Mtau = 1.88 GeV
• Mb = 5.63 GeV (constituent quark mass)
• Mt = 130 GeV (constituent Truth Quark mass) as the ground state of a 3-
state T-quark - Higgs - Triviality Boundary System

NJL state with Tquark mass = 130 GeV and Higgs mass = 146
GeV in the stable region far from the triviality and vacuum
stability bounding curves and therefore closely related to other
quarks in the stable region and therefore to single-Tquark
events involving such things as T-Bbar events

8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and
Higgs mass = 176-188 GeV, which state is closely related to the
Higgs and T-Tbar condensates, and hence to T-Tbar events

BHL state with Tquark mass = 218 +/- 3 GeV and Higgs mass =
239 +/- 3 GeV at the Triviality Bound - Vacuum Stability
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Critical Point.

and

Kobayashi-Maskawa matrix:
      d                    s                   b
 
u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 

and

• W+ mass = W- mass = 80.326 GeV
• Z0 mass = 91.862 GeV
• Higgs mass = 145.8 GeV
• weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

as well as ratios of force strength constants:

• Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are
calculated)
• electromagnetic fine structure constant = 1/137.03608
• Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
• color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running
gives
• color force strength = 0.167 (at 5.3 GeV)
• color force strength = 0.121 (at 34 GeV)
• color force strength = 0.106 (at 91 GeV)

If Nonperturbative QCD and other things are taken into account, then the color force strength = 0.123 (at 91 GeV).

Dark Energy : Dark Matter : Ordinary Matter

Ratio

0.75 : 0.21 : 0.04
( for details of the physics model and the calculations, and for references and source material, see my web site at

www.valdostamuseum.org/'hamsmith/ or mirror site at www.tony5m17h.net/ the contents of which are hereby
incorporated herein by this parenthetical reference )
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So, following Llull's path leads to a Unified Physics Model that meets
Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the
simplicity, i.e., intelligibility, of nature:

there are no arbitrary constants ...

that is to say,

nature is so constituted that it is possible logically to lay down such strongly determined laws
that within these laws only rationally completely determined constants occur

(not constants, therefore, whose numerical value could be changed without destroying the
theory). ..."

and

Ramon Llull was a Nexus between Ancient Wisdom and
a Unified Model of 21st Century Physics.

 

His Lullian Wheels were only one of the ways by which he sought to transmit Ancient
Wisdom to the People of his Future.

Within a century or two after Llull's death, his followers in what is now known as Italy
produced the 78-card Tarot Deck of Cards.

Just as the practices of Divination had preserved in Africa

(and in the Mediterranean through 16-element Ilm al Raml,

and in China through the 64-element I Ching,

and in Japan through 128-element Futomani Book of Shinto Divination,

and in India through the 24+192 = 240-element First Sukt of the Rig Veda)

the Ancient Wisdom of the 256 Elements of IFA,

the 78-Card Tarot Game/Divination

(and the common 52-Card Game Deck that descended from Tarot, which 52 Cards correspond to the 52-dimensional
exceptional Lie Algebra F4 of which the 78-dimensional exceptional Lie Algebra E6 is a complexification)
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would spread throughout the Global Society that began to be formed in the 1400-1500s and so
preserve Fundamental Details of the Ancient Wisdom seen by Ramon Llull.

In this Tarot spread

( s=swords, w=wands, p=pentacles, c= cups and k=knave(page), j=Knight(Jack), K=King, Q=Queen, and

0=Fool, 1=Magician, 2=Popess, 3=Empress, 4=Emperor, 5=Pope, 6=Lovers, 7=Chariot, 8=Justice, 9=Hermit,
10=WheelofFate, 11=Strength, 12=HangedMan, 13=Death, 14=Temperance, 15=Devil, 16=Tower, 17=Star, 18=Moon,

19=Sun, 20=Judgment, 21=World)

 

 

The 28 magenta 28 are the 28 Spin(8) adjoint bivectors of Cl(8).
The 16 blue are the 8 vectors of Spin(8) and Cl(8) and their 8 dual/conjugates.
The 32 red are the 16 spinors (8 +halfspinors and 8 -halfspinors) of Spin(8) and Cl(8) and their 16 dual/
conjugates.
The 2 black are diagonal degrees of freedom in the 26-dim traceless J3(O)o part of the J3(O) Jordan algebra.

Considered all together, the 78 Tarot Cards correspond to the 78 elements of the exceptional
Lie Algebra E6, which has a 5-graded structure with dimensionalities

8 + 16 + (28+1+1) + 16 + 8

that represents the Llullian Realistic Unified Physics Model.

If you regard strings as world-lines of particles in the Quantum Path Integral Sum-Over-
Histories in the Many-Worlds, then an E6 String Theory produces a generalized Bohm

Quantum Potential, with Sarfatti-type Back-Reaction, that is useful in describing Penrose-
Hameroff Quantum Consciousness.
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In acting as a Nexus connecting Ancient Wisdom with 21st Century
Physics,

Ramon Llull expressed what Einstein (in the New York Times Magazine on November 9, 1930 pp 1-4) called
cosmic religious feeling:

"... It is very difficult to elucidate ... cosmic religious feeling ... to anyone who is entirely
without it …

The individual feels the futility of human desires and aims and the sublimity and marvelous
order which reveal themselves both in nature and in the world of thought.

Individual existence impresses him as a sort of prison and he wants to experience the universe
as a single significant whole.

... the cosmic religious feeling is the strongest and noblest motive for scientific research.

What a deep conviction of the rationality of the universe and what a yearning to understand
… Kepler and Newton must have had to enable them to spend years of solitary labor in

disentangling the principles of celestial mechanics!

Those whose acquaintance with scientific research is derived chiefly from its practical results
easily develop a completely false notion of the mentality of the men who, surrounded by a

skeptical world, have shown the way to kindred spirits scattered wide through the world and
through the centuries. …

It is cosmic religious feeling that gives a man such strength. …".

 

Frank Dodd (Tony) Smith, Jr.

April 2007

( for further material and details, and for references and source material, see my web site at
www.valdostamuseum.org/'hamsmith/ or mirror site at www.tony5m17h.net/ the contents of which are hereby

incorporated herein by this parenthetical reference )

......
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Llull's Figura Universalis

is a Table of Contents for Llull's Ars Demonstrativa
According to a http://quisestlullus.narpan.net/ web site:

"... The discovery of the Art was ... during a period of time devoted to contemplation on a mountain top,
which tradition has identified as Randa, not far from the city of Majorca (Palma). ... the Lord suddenly
illuminated his mind ... Ramon went straight away to an abbey and composed the book calling it at first
Ars major, and later on the Ars generalis. The title of the work in which this first redaction of the Art took
shape was the Ars compendiosa inveniendi veritatem (Brief Art of Finding the Truth). ... The Ars
compendiosa inveniendi veritatem established the Figures and Alphabets of Ramon's method for the first
time: it was the central work of the 'first cycle' of this phase ... (1274-1289) ... In the 'second cycle' Llull
re-elaborated his system around the Ars demonstrativa (1283). The Art of the first phase is also known as
'quaternary' because certain series of principles were presented as multiples of four (groups of up to 16
principles). ...

... The Ars demonstrativa ... was the second version of the Art, and revised and completed the Ars
compendiosa inveniendi veritatem (1274). It belongs to the second stage of the first of the Art's phases and
was composed in Montpellier in 1283. The work comes accompanied by Figures and an Alphabet; the
former are graphic symbols which make the structural components of the Art visible and facilitate the
operation of the combinatorial mechanisms and the calculations. ...

The Ars demonstrativa contains 12 'primary' figures, which Llull designates by letters. ...

http://quisestlullus.narpan.net/82_figdemo.html
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... Except for the Elemental Figure, they are all circular and carry words inscribed around their
circumference. The diametrical lines indicate the binary combinations of the concepts in question.

Figure S focuses on the rational soul and is made up from four interlocking squares drawn inside a
circle, each square representing a different combination of the acts of man's higher faculties ...
Figure T consists of five interlinked triangles, each of a different colour, drawn inside a circle; it
represents five triads of concepts: difference-concordance-contrariety (green); beginning-middle-end
(red); majority-equality-minority (yellow); affirmation-doubt-negation (black); God-creature-
operation (blue). ...
Figure... Y ... represent[s] a single concept: truth
Figure A represents God and sixteen of his attributes or dignities ...
Figure... Z ... represent[s] a single concept: ... falsity ...
Figure V exists in two colours: blue V represents the ...[seven]... virtues ... and red V the ...[seven]...
vices ...
Figure X contains eight pairs of opposing concepts ...
The Figure of Theology ...
the Figure of Law ...
the Figure of Philosophy ...
The Elemental Figure is formed by four rectangles which represent the binary combinations of the
four elements starting from each element (fire, red; air, blue; water, green; earth, black). ...
The Demonstrative Figure provides a semi-mechanical method for combining the concepts from
certain figures with those from other figures. ...

Alongside the twelve 'Primary' Figures, the Ars demonstrativa includes ten 'Secondary' Figures. The
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'Secondary' Figures have a triangular form and are tables of all the possible binary combinations of the
concept from the 'Primary' figures. ...".

 

The correspondences of Figures S, T, Y, A, Z, V, and X with a realistic Unified Physics Model including Gravity and
the Standard Model have been described in pdf papers at

http://www.valdostamuseum.org/hamsmith/relsci.pdf
http://www.valdostamuseum.org/hamsmith/RamonLlullianScience.pdf
http://www.valdostamuseum.org/hamsmith/RamonLlullScience.pdf

 

The Figures of Theology, Law, and Philosophy seem to be mostly alternative labellings of the 16 vertices of Figure
A in terms of those respective areas of discourse.

 

The Elemental Figure

is a set of four 4x4 Matrices with 4x4x4 = 64 dimensions, and so corresponds to the 4x4 Quaternionic Matrix Algebra
M(4,Q) = Cl(2,4) and describes the Cosmology of our Universe.

If the entries Ignis etc were considered to be Quaternionic, then it would be the 256-dimensional 8x8 Quaternionic
Matrix Algebra M(8,Q) = Cl(2,6), and Cl(2,4) would be half of its Even Subalgebra.

In terms of Quaternions q_mn (where m and n run from 1 to 4) with basis { 1, i, j, k } the 4x4
Quaternionic Matrix Algebra looks like

http://quisestlullus.narpan.net/
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Since Spinors of the Clifford Algebra Cl(2,4) can be seen as rows of the M(4,Q) Matrix, they look like
four Quaternions, and so are 4x4 = 16-dimensional, corresponding to the 8 first generation Fermion
Particles and the 8 first generation Fermion Antiparticles and to the Real Spinors of the 16x16 = 256-
dimensional Cl(8) Clifford Algebra that is represented by the 16x16 Real Matrix Algebra M(16,R).

Cl(2,4) has graded structure 1 + 6 + 15 + 20 + 15 + 6 + 1, where grade-0 scalars are 1-dimensional, grade-
1 vectors are 6-dimensional, grade-2 bivectors are 15-dimensional, ... etc ...

The grade-2 bivectors of Cl(2,4) form the Lie Algebra of the 15-dimensional Conformal Group Spin(2,4)
=SU(2,2) that was used by Irving Ezra Segal for Cosmology, and by Rabindra Mohapatra for a generalized
MacDowell-Mansouri mechanism for producing Gravity. It has

4 Translations
3 Rotations
3 Boosts
4 Special Conformal Transformations
1 Dilation

It acts non-linearly on 4-dimensional Physical Spacetime, but linearly on the 6-dimensional grade-1 vector
space of Cl(2,4).

The 4 Translations in 4-dimensional Physical Spacetime correspond to Dark Matter
Primordial Black Holes.
The 3 Rotations, 3 Boosts, and 4 Special Conformal Transformations correspond to
the Aldrovandi-Peireira Cosmological Constant Cone-Space and to Dark Energy.
The1 Dilation, with 1 dimension of scale and 0 vector dimensions, corresponds to
the Higgs mechanism and to the mass of Ordinary Matter.

Calculations in a realistic Unified Physics Model give

Dark Energy : Dark Matter : Ordinary Matter

Ratio

0.75 : 0.21 : 0.04

 

The Demonstrative Figure is a simpler version of the Figura Universalis:
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Ramon Llull's Figura Universalis has 13 Concentric Rings around a Star of David.

Llull's 4 Outer Rings (Rings 1, 2, 3, 4) each have 16 subdivisions and correspond to

Figure A representing God and sixteen of his attributes or dignities ...
The Figure of Theology ...
the Figure of Law ...
the Figure of Philosophy ...

16 is the dimension of the Spinor Space of Cl(8) = M(16,R) and the Real Spinor Repesentation of Spin(8), and of the
Spinor Space of Cl(2,4) = M(4,Q) and the Quaternionic Spinor Representation of the Conformal Group Spin(2,4) =
SU(2,2).

There are 16x16 = 256 possible combinations and ( 16 2 ) = 16x15 / 2 = 120 combinations of 2 distinct elements.

There are 16x16x16x16 = 256x256 = 65,536 = 2^16 possible combinations, and ( 16 4 ) = 16x15x14x13 / 2x3x4 =
1,820 combinations of 4 distinct elements.
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Llull's Rings 5 and 6 each have two sets of 7 subdivisions, explicitly corrresponding to

the 7 wheels A, S, T, V, X, Y, Z
the 7 wheels A*,S*,T*,V*,X*,Y*,Z*

There are 14x14 = 196 possible combinations and ( 14 2 ) = 14x13 / 2 = 91 combinations of 2 distinct elements.

 

Llull's Rings 7 and 8 each have 4 subdivisions, explicitly corresponding to the 4 Elements: Fire; Air; Water; Earth.

There are 4x4 = 16 possible combinations and ( 4 2 ) = 4x3 / 2 = 6 combinations of 2 distinct elements. 6 is the
dimension of the Lorentz Group Spin(1,3). 16 is the dimension of the Spinor Space of Cl(8) = M(16,R) and the Real
Spinor Repesentation of Spin(8), and of the Spinor Space of Cl(2,4) = M(4,Q) and the Quaternionic Spinor
Representation of the Conformal Group Spin(2,4) = SU(2,2).

 

Llull's Rings 9 and 10 each have 13 subdivisions, corresponding to the 13 Concentric Rings of the Figura Universalis
itself.

There are 13x13 = 169 possible combinations and ( 13 2 ) = 13x12 / 2 = 78 combinations of 2 distinct elements. 78 is
the dimension of the Lie Group Spin(13) and the exceptional Lie Group E6.

 

Llull's Rings 11 and 12 each have 6 subdivisions: 3 BDF corresponding to the Yang /\ triangle of the Star of David and
3 CEG corresponding to the Yin \/ triangle of the Star of David. The Yin and Yang correspond to Llull's wheels Y and
Z.

There are 6x6 = 36 possible combinations and ( 6 2 ) = 6x5 / 2 = 15 combinations of 2 distinct elements. 15 is the
dimension of the Conformal Group Spin(2,4) = SU(2,2).

 

Llull's Ring 13 has 6 subdivisions corresponding to the 6 vertices of the Star of David, which can be seen as two
triangles corresponding to Llull's wheels Y and Z.

 

According to Anthony Bonner's book Doctor Illuminatus (Princeton 1993):

"... Aside from the ... Franciscan and generally medieval-Christian aspects of Llull's mysticism, there
...[were]... two other major influences on Llull - that of the Muslim mystics (the Sufis), and that of
Troubadour poetry. ... In the history of Western mysticism, there is nothing quite like ... the Book of the
Lover and the Beloved [written during the first cycle (1274-83) of Llull's Quaternary Phase (1274-89)]...
with its curious blend of Troubadour, Franciscan, and Islamic influences, mixed with Llull's own special
outlook based on the Art ...

Llull's first teaching experience at the University of Paris ... the greatest center of Western learning in the
Middle Ages ... in 1288-89 must have been disheartening. ... As in any structured academic or intellectual
world, Paris had its fashions as to topics discussed, modes of discussing them, and the vocabulary used.
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All of these were far removed from ... Llull['s] ... method - the Art - which resembled nothing
anybody had ever seen before, and employ[ed] a vocabulary that must often have seemed bizarre. ...

Llull ... felt that it was important for the achievement of his goals to get the backing of the French court
and the University of Paris as representing the political and intellectual centers of Europe. ...

Even ...[Llull's]... disciple, le Myesier, complained ... about "the confusion caused by the meanings of the
alphabet of the Ars demonstrativa and its sixteen figures, which confound the mind." ...

Llull ... tr[ied] to persuade the Parisian schoolmen ...[by]... us[ing] the bizarre vocabulary more sparingly,
and modify[ing] the Art itself so that it would not look so alarming. ... Towards the beginning of 1290 in
Montpelier, therefore, Llull set about ... beginning a new phase of the Art ...

As a result of the "weakness of human intellect", the number of figures [wa]s reduced and the
algebraic notation vanishe[d] ... the only figures left [we]re A and T ... With the Demonstrative
Figure ... resurfacing, transformed into the new Third and Fourth Figures ...[so that the total
number of]... the figures w[as] reduced from twelve to four. ...

Figures A and T .. were reduced to nine components each. This involved a loss of seven dignities of
Figure A, and two of the triangles of Figure T. ...

Llull's last works were written in December 1315 in Tunis, at which point he disappears from history. ...
he must have died sometime between then and March 1316 ...

the Dominican inquisitor general of Aragon, Nicholas Eymerich (1320-99), began a campaign against the
doctrines of Ramon Llull ...[that]... culminated ... in two events:

The first was the publication in January ... 13676 ... of the Directorium inquisitorum, his notorious manual
on inquisitorial methods ... it contained a list of a hundred errors of Ramon Llull ... on February 6, a papal
bull was promulgated censuring Llull and condemning twenty of his books ... Llull's followers ... won in
1416 ... the promulgation by the Papal Court ... invalidating the bull of forty years earlier. ... Veneration of
Llull was ... permitted withn the Franciscan Order and locally in Majorca ... his feast day was set on 3 July
...

The second condemnation of Llullist doctrines came from ... the Faculty of Theology of the University of
Paris. In 1390 ... the Faculty of Theology publish[ed] an edict prohibiting the teaching of Llullist
doctrines. ...[It]... cut off ... considerable interest in Llull in Paris ..[and also]... forced serious thinkers
concerned with his doctrines ... to disguise this fact in their writings. ... Nicholas of Cusa (1401-64)
seldom mentioned Llull in his writings ... Even though he ... copied, collected, and annotated ...[a]... large
collection of Lullian works ...[and]... Many aspects of Llull's thought entered his philosophy and theology
...

Giordano Bruno (1548-1600) ... wrote no less that seven works specifically on the Lullian Art. ... Frances
A. Yates , Giordano Bruno and the Hermetic Tradition (London, 1964; Chicago, 1978) ... said ... that
Bruno even mentioned "among those who in solitude have achieved the vision and gained marvelous
powers, Moses, Jesus of Nazareth, Ramon Llull, and the leisured contemplators amongst the Egyptians
and Babylonians." ...

Leibniz's Dissertatio de arte combinatorica, published in 1666 when he was only twenty, ...[was a]...
serious attempt to reform the Lullian Art. ... Leibniz's interests in a universal language, encyclopedism,
and a general science constituted the side of his thought that was a continuation of Renaissance endeavors
and that ultimately stemmed from Llull's Art as a system which would provide a key to universal reality.
... ".
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It took 350 years (roughly 1300 to 1650) for Leibniz to see how Llullism corresponds to
Binary Information useful for Computers.

Now, after another 350 years (roughly 1650 to 2000), we can see how Llullism corresponds to
a realistic Unified Physics Model including Gravity and the Standard Model.

 

 

Frank Dodd (Tony) Smith, Jr.

April 2007

( for further material and details, and for references and source material, see my web site at
www.valdostamuseum.org/'hamsmith/ or mirror site at www.tony5m17h.net/ the contents of which are hereby

incorporated herein by this parenthetical reference )

......
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LULL: from 256 Odu of IFA to 256 Cellular Automata

Ramon Llull Connected Ancient Wisdom to 21st
Century Science

 

Ramon Llull (ca 1232 to 1315) developed his 16-vertex A-wheel by studying Arabic
language and culture.

The Arabic divination system Ilm al Raml is based on 16 elements.

 

Llull showed 120 lines connecting distinct pairs of the 16 vertices.

They were all the distinct pairs ( 16x16 - 16 = 256 - 16 = 240 ) but considering that order does
not matter ( line from A to B is considered the same as line B to A ) so that

the total number of distinct pairs (disrearding order) is 240/2 = 120 .

The 16 vertex elements and 120 line pairs correspond to the 16 vectors and 120 bivectors of
the real Clifford Algebra Cl(16).

Cl(16) = Cl(8 (x) Cl(8)

each Cl(8) is 16x16 = 256-dimensional
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and

since any very large Clifford Algebra Cl(8N) can be factored into the tensor product

Cl(8N) = Cl(8) ... (x) ... (N times tensor product) ... (x) ... Cl(8)

you can take the completion of the union of all the tensor products and get a generalized
Hyperfinite II1 von Neumann Algebra factor that represents a realistic Unified Physics Model

including Gravity and the Standard Model,

so, effectively,

Llull's A-wheel is a Seed that grows into a realistic
Unified Physics Model including Gravity and the

Standard Model.
 

Where did Llull's A-wheel Seed come from?
Llull probably developed his A-wheel from the 16-element Arabic divination system Ilm al

Raml.

Ilm al Raml came to Arabs from African IFA.

IFA has 2^8 = 16x16 = 256 Odu

based on 16 Orishas

0 Ogbe (light of creation) - Orunmila (wisdom Tao)
1 Osa (creativity) - Oya (wind)
2 Otura (unity of everything) - Osain (forest spirits)
3 Owonrin (rain) - Oshun (rivers) (He Xiangu)
4 Irete (fate) - Babalu Aye (healer) (TieGuai Li)
5 Ofun (taboo) - Eshu Legba (trickster)
6 Edi (womb) - Obatala (hermaphrodite father of humanity)
7 Okanran (lightning) - Chango (thunder)
8 Ogunda (sword) - Ogun (iron) (Lu Dongbin)
9 Iwori (consciousness) - Eshu Legba (messenger)
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10 Ose (victim of abuse) - Osun (guardian angel)
11 Oturopon (trap) - Ochosi (hunter)
12 Irosun (fire) - Aganyu (volcano)
13 Ika (forest land) - Yemaya (ocean)
14 Obara (rainbow) - Inle (two intertwined snakes, medicine)
15 Oyeku (dark of earth) - Ibeyi (twins Yin-Yang)

Pairs of the 16 Orishas give 16x16 = 256 Odu
 

What are the structural relationships among the 256
Odu,

corresponding to each of the two 256-dimensional Cl(8)
of Llull's Cl(16) = Cl(8) (x) Cl(8) ?

 Since the graded structure of each Cl(8) is 256 = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 we have

Cl(8) (x) Cl(8) = ( 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 ) (x) ( 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 ) =

= 1 + 16 + 120 + 560 + 1,820 + 4,368 + 8,008 + 11,440 + 12,870 + 11,440 + 8,008 + 4,368 + 1,820 + 560 + 120 + 16
+ 1 = 65,536 = Cl(16)

and

for vectors, 1x8 + 8x1 = 8 + 8 = 16

for bivectors, 1x28 + 8x8 + 28x1 = 28 + 64 + 28 = 120

for spinors, sqrt(65,536) = sqrt(256x256) = sqrt(256) x sqrt(256) = 16 x 16

for half-spinors, Cl(16) has 128 + 128 and Cl(8) has 8 + 8

so

each Cl(8) has 8 +half-spinors and 8 -half-spinors

and

by Triality for Cl(8)

the 8 Cl(8) vectors = the 8 Cl(8) +half-spinors = the 8 Cl(8) -half-spinors
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Llull's X-wheel has 8 vertices (green) for vectors of one
Cl(8)

and 8 vertices (black) for vectors of the other Cl(8)
 

For each Cl(8), Llull shows 28 lines between distinct pairs of vertices (disregarding order)

corresponding to the 28 bivectors of that Cl(8).

 

The 8 dimensions of each Cl(8) vector space correspond to the 8-dimensional Octonions with
basis { 1 , i , j , k , E , I , J , K } .

The 7 imaginary Octonion basis elements { i , j , k , E , I , J , K } correspond to the 7
dimensions of the unit 7-sphere S7 in Octonionic space.

 

Llull's V-wheel has 7 vertices (red) for the vector space 7-sphere S7 of one Cl(8)

and 7 vertices (black) for the vector space 7-sphere S7 of the other Cl(8)



Tony's Home

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/LlullianScience.html[4/16/18, 1:45:49 AM]

 

For each Cl(8), Llull shows 21 lines between distinct pairs of vertices (disregarding order)

corresponding to 21 new independent dimensions created by taking the Lie Group Product of
points on S7.

Unlike the 3-sphere S3 in Quaternionic space with basis { 1 , i , j , k } for which the Lie
Group Product of any two points is also a point on S3,

the Lie Group Product of any two points on S7 is NOT necessarily also a point on S7, but
may lie in any of 21 newly formed independent dimensions,

so that

the Lie Group Product for S7 produces the 7+21 = 28-dimensional Lie Group Spin(8) of the
bivectors for each Cl(8).

 

At this point ,

Llull has described the basic ingredients for a high-
energy (around Planck Energy) physics model with:

Clifford Algebra Cl(8) = Cl(1,7) = 16x16 Real Matrix Algebra
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8 first-generation fermion particles

8 first-generation fermion antiparticles

8-dimensional spacetime RP1 x S7

28 Spin(8) = Spin(1,7) gauge bosons

a Lagrangian integrated over the 8-dimensional spacetime with fermion
and gauge boson terms

a Many-Worlds Sum-Over-Histories Path Integral Quantum Theory.

 

To visualize this 16x16 = 256 element structure, use the
correspondence with the 256 Cellular Automata

with
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blue for the 8 spacetime dimensions

cyan for the 8 +half-spinor first generation fermion particles

yellow for the 8 -half-spinor first generation antiparticles

magenta for the 28 Spin(8) gauge bosons.

 

The 256 Cellular Automata, in turn, correspond to the
256 Odu of IFA, so, with the same color coding, the

structure of Llull's 8-dimensional Science can be seen in
terms of the 256 Odu of IFA:

(click here or on the image to see a larger scale rotated 90 degrees)
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How is Llull's 8-dimensional Science Structure related
to our 4-dimensional Physical Spacetime ?

 

At low (compared to Planck) energies, a 4-dimensional Quaternionic subspace Freezes Out of
high-energy 8-dimensional spacetime. Its Quaternionic basis { 1 , i , j , k } corresponds to the

4 vertices of the S-square of Llull's S-wheel.

When the Quaternionic Structure is introduced, the 16x16 Real Matrix Algebra of Cl(8) =
Cl(1,7) is transformed into the 8x8 Quaternionic Matrix Algebra of Cl(2,6).

Full Spinors of the 8x8 Quaternionic Matrix Algebra of Cl(2,6) have 8 Quaternion dimensions
or 32 Real dimensions,

and so are incompatible with the 16-Real-dimensional Full Spinors of the 16x16 Real Matrix
Algebra of Cl(1,7) = Cl(8).

To get a Quaternionic Clifford Algebra with 16-Real-dimensional Full Spinors, in the form of
4 Quaternion dimensions, reduce

from Cl(2,6) = 8x8 Quaternionic Matrix Algebra

to the 4x4 Quaternionic Matrix Algebra of Cl(2,4).
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with

blue for the 4 spacetime dimensions and the 4 internal symmetry space dimensions

cyan for the 8 +half-spinor first generation +half-spinor fermion particles

yellow for the 8 -half-spinor first generation -half-spinor fermion antiparticles.

The fixed Quaternionic subspace corresponds to 4-dimensional Physical Spacetime with
structure RP1xS3, with the remaining 4 dimensions of 8-dimensional Spacetime
corresponding to a 4-dimensional Internal Symmetry Space with structure CP2.

Since the 28-dimensional gauge group Spin(1,7) no longer has a unified 8-dimensional
RP1xS7 Spacetime on which to act, its 28 generators break down into 28 generators capable

of acting on 4-dimensional RP1xS3 Physical Spacetime and 4-dimensional CP2 Internal
Symmetry Space:

magenta for the U(1) propagator phase that is defined with respect to the fixed Quaternionic
4-dimensional spacetime subspace corresponding to the S-square of Lull's S-wheel

gold for the 4 U(2) electroweak gauge bosons

green for the 8 SU(3) color gluon gauge bosons

red for the 15 SU(2,2) = Spin(2,4) Conformal Group graviphoton gauge bosons that act on 4-
dimensional Physical Spacetime by:
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4 Translations,

6 Lorentz Transformations,

4 Special Conformal Transformations and1 Dilation.

They produce Gravity through a generalized MacDowell-Mansouri mechanism,

and are shown by Llull in his T-wheel

 

The 3 vertices of the T-triangle in Llull's T-wheel correspond to a 3-dimensional Cartan
subalgebra of the 15-dimensional Conformal Group SU(2,2) = Spin(2,4) and 3 Quaternionic

Real (blank) Cellular Automata.

The other 4 triangles in Llull's T-wheel correspond to 4 sets of associative triples ( / | \ ) of
Cellular Automata and to the 12 vertices of the Cuboctahedron Root Vector Polytope of the

Conformal Group SU(2,2) = Spin(2,4)
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and

the other 4 triangles (red, blue, green, and magenta in the figure below) have 4x3 = 12 vertices
corresponding to the 12 vertices of the cuboctahedron root vector polytope of the Conformal

Group SU(2,2) = Spin(2,4)

 

 Returning to Llull's S-wheel

the remaining 3 squares of Llulls' S-wheel form the SU(3)xSU(2)xU(1) Standard Model:
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Two of the 3 squares can be considered as the vertices of a cube:

Now look at the cube along a diagonal axis, and project all 8 vertices onto a plane
perpendicular to that axis, giving the root vector diagram of SU(3)

Since each gluon links 4-dim spacetime to color internal symmetry space, the gauge group
SU(3) acts globally on CP2 Internal Symmetry Space, as can be seen by the fibration CP2 =

SU(3) / U(2)

 The third of the remaining squares, that is the final square, corresponds to the 4 Cellular
Automata

 

 

that correspond to the 3 SU(2) weak bosons and the U(1) electromagnetic photon.

Since SU(2)xU(1) = U(2), and since CP2 = SU(3) / U(2), they act locally on CP2 Internal
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Symmetry Space.

 
 If you start with the Lagrangian over 8-dimensional Spacetime, and freeze

out a Quaternionic subspace as described above,

you get a Lagrangian over 4-dimensional Physical Spacetime that allows
you to calculate:

 

• Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0 (tree-level)

Higher-order corrections give:
Mneutrino1 = 0

Mneutrino2 = 9 x 10^(-3) eV

Mneutrino3 = 5.4 x 10^(-2) eV

Neutrino mixing matrix:
             nu_1          nu_2      nu_3 
               
nu_e         0.87          0.50      0
               
nu_m        -0.35          0.61      0.71
               
nu_t         0.35         -0.61      0.71
               

• Me = 0.5110 MeV
• Md = Mu = 312.8 MeV (constituent quark mass)
• Mmu = 104.8 MeV
• Ms = 625 MeV (constituent quark mass)
• Mc = 2.09 GeV (constituent quark mass)
• Mtau = 1.88 GeV
• Mb = 5.63 GeV (constituent quark mass)
• Mt = 130 GeV (constituent Truth Quark mass) as the ground state of a 3-
state T-quark - Higgs - Triviality Boundary System
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NJL state with Tquark mass = 130 GeV and Higgs mass = 146
GeV in the stable region far from the triviality and vacuum
stability bounding curves and therefore closely related to other
quarks in the stable region and therefore to single-Tquark
events involving such things as T-Bbar events

8-dim Kaluza-Klein state with Tquark mass 172-175 GeV = and
Higgs mass = 176-188 GeV, which state is closely related to the
Higgs and T-Tbar condensates, and hence to T-Tbar events

BHL state with Tquark mass = 218 +/- 3 GeV and Higgs mass =
239 +/- 3 GeV at the Triviality Bound - Vacuum Stability
Critical Point.

and

Kobayashi-Maskawa matrix:
      d                    s                   b
 
u   0.975                0.222               0.00249 -0.00388i 
 
c  -0.222 -0.000161i     0.974 -0.0000365i   0.0423
 
t   0.00698 -0.00378i   -0.0418 -0.00086i    0.999 

and

• W+ mass = W- mass = 80.326 GeV
• Z0 mass = 91.862 GeV
• Higgs mass = 145.8 GeV
• weak force - Higgs VEV = 252.5 GeV (assumed, since ratios are calculated)

as well as ratios of force strength constants:

• Gravitational G = (Ggravity)(Mproton)^2 = 5 x 10^(-39) (assumed, since ratios are
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calculated)
• electromagnetic fine structure constant = 1/137.03608
• Gfermi = (Gweak)(Mproton)^2 = 1.02 x 10^(-5)
• color force strength = 0.6286 (at 0.245 GeV) - perturbative QCD running
gives
• color force strength = 0.167 (at 5.3 GeV)
• color force strength = 0.121 (at 34 GeV)
• color force strength = 0.106 (at 91 GeV)

If Nonperturbative QCD and other things are taken into account, then the color force strength = 0.123 (at 91 GeV).

Dark Energy : Dark Matter : Ordinary Matter

Ratio

0.75 : 0.21 : 0.04
( for details of the physics model and the calculations, and for references and source material, see my web site at

www.valdostamuseum.org/'hamsmith/ or mirror site at www.tony5m17h.net/ the contents of which are hereby
incorporated herein by this parenthetical reference )

 

So, following Llull's path leads to a Unified Physics Model that meets
Einstein's Criterion:

"... a theorem which at present can not be based upon anything more than upon a faith in the
simplicity, i.e., intelligibility, of nature:

there are no arbitrary constants ...

that is to say,

nature is so constituted that it is possible logically to lay down such strongly determined laws
that within these laws only rationally completely determined constants occur

(not constants, therefore, whose numerical value could be changed without destroying the
theory). ..."

and

Ramon Llull was a Nexus between the Ancient Wisdom



Tony's Home

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/LlullianScience.html[4/16/18, 1:45:49 AM]

of the 256 Odu of IFA and a Unified Model of 21st
Century Physics.

 

His Lullian Wheels were only one of the ways by which he sought to transmit Ancient
Wisdom to the People of his Future.

Within a century or two after Llull's death, his followers in what is now known as Italy
produced the 78-card Tarot Deck of Cards.

Just as the practices of Divination had preserved in Africa

(and in the Mediterranean through 16-element Ilm al Raml, and in China through the 64-element I Ching, and in Japan
through 128-element Futomani Book of Shinto Divination, and in India through the 24+192 = 240-element First Sukt

of the Rig Veda)

the Ancient Wisdom of the 256 Odu of IFA,

the 78-Card Tarot Game/Divination

(and the common 52-Card Game Deck that descended from Tarot, which 52 Cards correspond to the 52-dimensional
exceptional Lie Algebra F4 of which the 78-dimensional exceptional Lie Algebra E6 is a complexification)

would spread throughout the Global Society that began to be formed in the 1400-1500s and so
preserve Fundamental Details of the Ancient Wisdom seen by Ramon Llull.

In this Tarot spread

( s=swords, w=wands, p=pentacles, c= cups and k=knave(page), j=Knight(Jack), K=King, Q=Queen, and

0=Fool, 1=Magician, 2=Popess, 3=Empress, 4=Emperor, 5=Pope, 6=Lovers, 7=Chariot, 8=Justice, 9=Hermit,
10=WheelofFate, 11=Strength, 12=HangedMan, 13=Death, 14=Temperance, 15=Devil, 16=Tower, 17=Star, 18=Moon,

19=Sun, 20=Judgment, 21=World)
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The 28 magenta 28 are the 28 Spin(8) adjoint bivectors of Cl(8).
The 16 blue are the 8 vectors of Spin(8) and Cl(8) and their 8 dual/conjugates.
The 32 red are the 16 spinors (8 +halfspinors and 8 -halfspinors) of Spin(8) and Cl(8) and their 16 dual/
conjugates.
The 2 black are diagonal degrees of freedom in the 26-dim traceless J3(O)o part of the J3(O) Jordan algebra.

Considered all together, the 78 Tarot Cards correspond to the 78 elements of the exceptional
Lie Algebra E6, which has a 5-graded structure with dimensionalities

8 + 16 + (28+1+1) + 16 + 8

that represents the Llullian Realistic Unified Physics Model.

If you regard strings as world-lines of particles in the Quantum Path Integral Sum-Over-
Histories in the Many-Worlds, then an E6 String Theory produces a generalized Bohm

Quantum Potential, with Sarfatti-type Back-Reaction, that is useful in describing Penrose-
Hameroff Quantum Consciousness.

 

In acting as a Nexus connecting Ancient Wisdom with 21st Century
Physics,

Ramon Llull expressed what Einstein (in the New York Times Magazine on November 9, 1930 pp 1-4) called
cosmic religious feeling:

"... It is very difficult to elucidate ... cosmic religious feeling ... to anyone who is entirely
without it …
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The individual feels the futility of human desires and aims and the sublimity and marvelous
order which reveal themselves both in nature and in the world of thought.

Individual existence impresses him as a sort of prison and he wants to experience the universe
as a single significant whole.

... the cosmic religious feeling is the strongest and noblest motive for scientific research.

What a deep conviction of the rationality of the universe and what a yearning to understand
… Kepler and Newton must have had to enable them to spend years of solitary labor in

disentangling the principles of celestial mechanics!

Those whose acquaintance with scientific research is derived chiefly from its practical results
easily develop a completely false notion of the mentality of the men who, surrounded by a

skeptical world, have shown the way to kindred spirits scattered wide through the world and
through the centuries. …

It is cosmic religious feeling that gives a man such strength. …".

 

Frank Dodd (Tony) Smith, Jr.

April 2007

( for further material and details, and for references and source material, see my web site at
www.valdostamuseum.org/'hamsmith/ or mirror site at www.tony5m17h.net/ the contents of which are hereby

incorporated herein by this parenthetical reference )

......
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Tony Smith's Home Page

Visual I Ching

The Visual I Ching is a representation of the I Ching 
by Oliver Perrottet, Salem House (1987) 

The cards are arranged in the Fu Hsi sequence, 
which corresponds to the binary numbers 63 through 0: 
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The Fu Hsi sequence image is taken from 
the January 1974 issue of Scientific American.

Tony Smith's Home Page

......
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Tony Smith's Home Page

 

Comet Encke and Taurid Meteorites

1999 Beta Taurid Meteorites:

7 July 1999 -Giant meteor explodes over New Zealand

According to an 8 July 1999 article in the London Telegraph by Paul Chapman,

"... A SEARCH began yesterday for the remains of a large meteor that exploded over New Zealand's North Island with
enough force to shake buildings, leaving a plume of blue smoke

(photo from the New Zealand Herald, according to which "... The Carter Observatory in Wellington received reports of
the meteorite about 4.15 pm. It was picked up by aircraft and radar. ...".)

that covered hundreds of square miles. Falling debris from the meteor, which eyewitnesses said was as bright as the
sun, was blamed for starting a forest fire near Napier, on the east coast. The spectacular explosion was seen by people
on both sides of the North Island and from as far north as Auckland to Christchurch in the South Island. Witnesses
said the fireball had a long, fiery tail. Airline pilots reported sightings and the meteor was picked up on radar by air-
traffic controllers. Rodney Austin, information officer for the New Zealand Astronomical Society, said the meteor
could have been as large as a railway locomotive. One scientist said it could prove difficult to find in New Zealand's
rugged and sparsely populated landscape. ...".

 

1998 Beta Taurid Meteorites:

20 June 1998 - According to the 3 July 1998 edition of Sky and Telescope's Weekly News Bulletin, a meteorite fell
about 100 kilometers from Tashauz, Turkmenistan. The daylight fall was preceded by a dazzling orange bolide that left
a train of black smoke as it moved northeast across the sky. The projectile broke into at least three pieces before
impact, and the largest fragment created a small crater about 6 meters wide and 4 deep. At its bottom a recovery team
found a cone-shaped stony iron meteorite weighing between 300 and 500 kilograms.

13 June 1998 - Meteorites fell in Nashville, Tennessee, and in Portales, New Mexico, according to Sky and
Telescope's Weekly News Bulletin of 19 June 1998.

 

COMET ENCKE:

http://www.telegraph.co.uk/
http://www.nzherald.co.nz/
http://www.skypub.com/news/news.shtml
http://cnn.com/TECH/space/9806/18/meteorite.house.ap/index.html
http://www.skypub.com/news/news.shtml
http://www.skypub.com/news/news.shtml
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In 1940 Whipple discovered that the Taurid meteors 
were fragments of Comet Encke, 
with period 3.3 years, perihelion 0.34 AU, and aphelion 4.1 AU, 
and that the differences in the orbits of the meteors and Comet Encke 
looked like the result of 14,000 years of perturbations by Jupiter.  
 
In 1950, Whipple and Hamid discovered that 
the orbits of four Taurid meteors coincided 
with the orbit of Comet Encke as of 4700 years ago, 
and that, as of 1500 years ago, 
the orbits of three other Taurid meteors coincided with each other 
but not with the orbit of Comet Encke.  
They concluded that the latter three Taurids were formed 
by a breakup 1500 years ago of a fragment that had in turn 
broken off from Comet Encke much earlier.  
 

According to the web page of Gary Kronk, Whipple's 1940 paper discussed more than the Taurids and their link to
comet Encke. Whipple said the stream's apparent spread of 0.2 AU meant Mercury, Venus and Mars were also likely
to encounter it.

 

Clube says that fragments of Comet Encke 
make up the Taurid meteor stream, 
which peaks around 30 June in daylight hours 
but is visible in the night skies of November, 
and that 
the Earth passes through each dense part of this belt 
of debris every 3000 years.  

The daylight June Taurids, known as the Beta Taurids, are active during June 5 to July 18 with a relatively flat
maximum centered on June 29, according to the web page of Gary Kronk.

The nighttime Taurids fall into two streams, the Northern (active from October 12 to December 2 with maximum
during November 4-7) and Southern (active from September 17 to November 27 with maximum during October 30 to
November 7. The Northern Taurids have orbits that are very similar to the daylight Beta Taurids. (See the web page of
Gary Kronk.)

 
Given the incompleteness and uncertainties of observations, 
and uncertainties of calculations, 
and the rough estimate nature of the scales of time, etc., 
that I use on my WWW pages, I take 
the size of the parent comet to be roughly 100 km, 
roughly the size of Hale-Bopp or Sarabat, 
and 
the initial breakup of Comet Encke to be about 12,000 years ago, 
roughly coincident with the Vela X Supernova 
and with the end of the Ice Age, 
and 
secondary breakups to have occurred about 4,500 years ago 
and about 1,500 years ago.  
 
Observers on Earth see the Taurids as appearing to come 
from a radiant point in Taurus near the Pleiades.  
 
12,000 years ago, when the Ice Age ended, 
they might have seen a spectacular cometary display near the Pleiades, 
as the Earth could have encountered a lot of comet dust 
that might have affected its climate, 
all with the Vela X supernova appearing in the south. 
 
 
In his book Rogue Asteroids and Doomsday Comets (John Wiley, 1995),
Duncan Steel says a majority view of the consequences to Earth 
of major comet/meteor impact is that:  
 
     1 - for weeks, radiated heat (and impact heat) would heat up 
         the Earth, causing global fires, which in turn would 

http://comets.amsmeteors.org/meteors/showers/taurids.html
http://comets.amsmeteors.org/meteors/showers/taurids.html
http://epunix.biols.susx.ac.uk/home/John_Gribbin/Miscellaneous.html#Comet
http://comets.amsmeteors.org/meteors/showers/beta_taurids.html
http://comets.amsmeteors.org/meteors/showers/taurids.html
http://comets.amsmeteors.org/meteors/showers/taurids.html
http://www.salford.ac.uk/physics/staff/d.i.steel/
http://www.salford.ac.uk/physics/staff/d.i.steel/
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         put a lot of soot and CO2 into the atmosphere; 
 
     2 - for years, atmospheric soot, dust, and pulverized rock would 
         reflect sunlight, causing a Cosmic Winter. 
 
     3 - for thousands of years, atmospheric CO2 would heat the Earth 
         through the greenhouse effect.  
 
9,000 years ago, after one 3,000 year period, 
and after 3000 years of greenhouse effect, 
the Earth entered a 3,000 year period of good climate.   
Then there might have been another encounter.  
 
6,000 years ago, when the good climate ended, 
perhaps due to a severe encounter with the 3000 year periodicity. 
 
There may have been a thousand years or so of greenhouse effect 
before the Earth's climate stabilized 
at the beginning of recorded human history about 5,000 years ago.  
 
3,000 years ago, when  the Iron Age began, 
the Zhou defeated the Shang in China, 
the short-lived monotheistic reign of Akhenaton ended in Egypt, 
and Moses led the Israelites out of Egypt,
the Chinese recorded that a comet (perhaps this comet) appeared.  
 
The Tunguska Impact of 30 June 1908 
may have been due to an Encke fragment associated with 
the Beta Taurid meteors. 
 
Now Comet Hale-Bopp is appearing, 
with a 3,000 year period (give or take 1,000 years or so).  
 
For more discussion of possible historical references to 
the fragments of Comet Encke, see the WWW pages 
of ABOB's Page.  
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SUNGRAZERS:
 
The Kreutz group of sungrazing comets may be fragments 
of a Sungrazer Parent Comet with diameter 120 km  
that Brian Marsden has calculated to have 
appeared between 20,000 and 10,000 years ago.  
 
The Sungrazer Parent would have had a period of about 1,000 years, 
and fragmentation would have occurred between 10 and 20 periods ago.
Here, I use a rough figure of 10,000 BC for the fragmentation time. 
 
As the Sungrazers come very close to the Sun 
(some of them even hitting it, and so being Sunstrikers), 
they are very bright (Sungrazer Parent absolute magnitude -5.0) 
and very fast (on the order of 600 km/sec) at perihelion. 
 
Brian Marsden calculates that when the Sungrazer Parent 
fragmented, it split into two major groups, denoted I and II. 
 
Kreutz Sungrazer Group 1 held together until 371 BC, 
when it split into at least 3 pieces, 
one of which was the Great March Comet of 1843. 
 
Kreutz Sungrazer Group II held together until 1106 AD, 
when it split into at least 3 pieces, 
including the Great September Comet of 1882 
and Comet Ikeya-Seki of 1965. 
 
In the following table, 
? denotes uncertainty as to which Kreutz group a comet belongs  
and 
?? denotes uncertainty as to whether a comet is a Kreutz sungrazer.  
 
       Perihelion         Comet              Kreutz    Perihelion
          Date                               Group     Distance (km)  
 
          10,000 BC    Sungrazer Parent      
 
             371 BC    Aristotle               I?     
      4 Feb 1106                              II?     
      1 Mar 1668                               ??      1,500,000    
      2 Dec 1689       Richaud                 ??      1,500,000    
     23 Oct 1695       Jacob                   ??      1,500,000    
     15 Feb 1702I      Jacob                   ??      1,500,000    
     27 Feb 1843I      Great March Comet       I         827,000    
     28 Jan 1880I      Great Southern Comet    I         822,000    
     17 Sep 1882II     Great September Comet  II       1,160,000    
     11 Jan 1887I      Great Southern Comet     ?        723,000    
     27 Dec 1945VII    Du Tolt                II?      1,124,000    
     23 Aug 1963V      Pereyra                 I         758,000    
     21 Oct 1965VIII   Ikeya-Seki             II       1,165,000    
     14 May 1970VI     White-Ortiz-Bolelli    II       1,328,000    
     30 Aug 1979XI     Solwind 1              II?        720,000   
 
A sungrazer that hits the Sun is called a Sunstriker. 

Douglas Biesecker has an excellent web-page about Sungrazers.  
Thanks to him for correcting an error I had on 
the Perihelion Distance of 1979XI.  The figure above is now 
roughly correct, I think.  
It means that 1979XI was not a Sunstriker, 
but was a Sungrazer that came very close to the photosphere.  
As he says, as of 15 May 1997, 
"... 23 sun-grazers [have been] discovered since ... 1979XI ...". 
His page is not only about Sungrazers, 
but covers much more about astrophysics, especially Solar astrophyics.
 

 

http://comets.amsmeteors.org/comets/lcomets/1843_D1.html
http://comets.amsmeteors.org/comets/lcomets/1965s1.html
http://comets.amsmeteors.org/comets/lcomets/1843_D1.html
http://comets.amsmeteors.org/comets/lcomets/1965s1.html
http://www.sr.bham.ac.uk/~dab/
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Much of the information on this page comes from 
Fred Schaaf's 1997 book, Comet of the Century. 
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Global Early Language:
 
From about 11,600 years ago to about 6,000 years ago, 
the early human river valleys had stable rainfall 
that supported productive agriculture 
and 
they extended their river water-based transportations systems 
to sea travel, forming a Global Early Civilization 
during the period 11,600 to 6,000 years ago.  
 
The Global Early Civilization probably had a common world-wide language, 
corresponding to English as the global language of today.  
Like English, such a Global Early Language 
may not have been everybody's first language, 
but it probably was at least everybody's second language.  
 
After the climate dried out about 6,000 years ago, 
the Global Early Civilization broke up 
to be replaced by several isolated civilizations 
located in the relatively small remnants of the 
River Valleys that had adequate water.  
 
In areas isolated from the new dynamic regional centers, 
Edo Nyland has pointed out that 
the Global Early Language was not changed much: 
Tamil in Southern India; 
Ainu-Jomon in Japan; 
Ge'ez in Abyssinia; 
Basque in the Pyrenees between Spain and France; 
Olmec in Central America; and   
Ogam script 

in Scotland, Ireland, and North America. 
 
In the regions with new dynamic economies, 
the Global Early Language broke up into regional languages.   
Egyptian hieroglyphics seem to have been a fully developed 
system of writing at least 5,000 years ago.  
Perhaps Egyptian and Mayan hieroglyphics are regional forms 
of a Global Early Language picture-writing, 
and Chinese characters are a simplified abstract version 
of the same Global Early Language picture-writing.  

http://www.islandnet.com/~edonon/
http://anes235-1.ff.cuni.cz/projects/semitic/ethiopian/books/kn/kn_intro.htm
http://www.islandnet.com/~edonon/
http://ucsee.eecs.berkeley.edu/~lorentz/scripts/ogham.html
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Perhaps such languages as cuneiform Sumerian and 
the Sarasvati-Sindhu language of India 
are less sophisticated writings used in trade and commerce, 
although oral Sanskrit may have been highly developed 
as far back as 8,000 to 9,000 years ago, or even earlier. 
 
About 2,500 years ago, 
another level of written languages was invented, including 
Japanese, Korean, Sanskrit, Hebrew, Greek, and Latin, Toltec.   
 
The languages of today were invented from these predecessors.  
 
An example given by Edo Nyland 
is the invention, about 1,200 years ago, of Yiddish by the Khazars 
from pre-existing Hebrew and Greek, 
and 
the invention about 1,000 years ago of German from Yiddish 
by Benedictine monks, who about the same time invented 
Gaelic, English, and other languages of northwestern Europe.  
 
 
A specific example of the process described by Edo Nyland 
is the Yiddish word:  
 
apikoros (skeptic, atheist), apik-iku-oroz:
          apika (perhaps) ikur (sign) orozale (ambition):
          Perhaps a sign of ambition.
 
apikoros  would have been meant skeptic in Yiddish 
because the Greek philosopher Epicurus was know for skepticism,
but the philosopher Epicurus would have been so named
because he was ambitious, the meaning in the Global Early Language. 
 
Edo Nyland concludes that:  
" ... none of the languages which are presently assumed 
to be part of the Indo-European language "family" are genetically related 
i.e. not one of them evolved slowly over time from another. 
They were all invented and forced onto a reluctant public 
by a determined and occasionally cruel church leadership.
If the languages are not genetically related, 
the Indo-European group cannot be a family.
The Indo-European confusion started about 200 years ago 
when someone discovered the relationship between 
Sanskrit, Greek, Latin and Germanic. 
It looked so obvious, the "perfect" relationship 
between these words was there for everyone to see and, bingo! 
the genetic family of Indo-European languages was born, 
complete with assorted laws of phonological correspondence and 
an Ur-mother language which gave birth to all. 
Our academics happily climbed on the band wagon and the people followed ...
... the relationship ... is not genetic, 
such as naturally derived from some imagined proto-language, 
but instead they are contrived creations by highly skilled linguists 
using the universal neolithic language (see Genesis 11:1). 
A totally new system of organizing the world's languages is urgently needed, 
as well as a different approach to the teaching of linguistics."  
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Some Edited ( my remarks set off by [ ] ) Excerpts from

The Story of Christ Church, Frederica,

by Junius Martin:

Christian Priber
Colonial Policy
Aaron Burr
Couper, Bartow, Butler, King and Spalding
Hazzard and Wylly
Sherman and Butler
Boone, Elliott, and China

 

...March 28, 1744...During that month a serious fire occurred at Frederica and burned one of the streets but the
Barracks was unharmed. The fire did catch the Bombhouse and the ammunition exploded for a period of three hours.
The people were ordered to the south for their safety during the conflaguration and only one person was injured and he
only slightly.

An intriguing prisoner, one Christian Priber, was confined at Frederica at the time. He had been arrested and brought
under guard from the Cherokee country to be examined by Oglethorpe. He was discovered to be a German Jesuit and
an agent of the French seeking to alienate the Indians from the English and planning to build a settlement in the Indian
territory open to all fugitives, servants, negro slaves, felons. His design was "to bring about a confederation of all the
southern Indians, to inspire them with industry, to instruct them in the arts necessary to the commodities of life, and, in
short, to engage them to throw off the yoke of their European allies of all nations." He was an excellent linguist,
speaking Latin, French, Spanish and English as well as the Indian languages. He attracted a great deal of attention
among the people before dying as a prisoner at Frederica.
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Suspected of being an agent of the French and seeking to alienate the Indians from the English traders, he had been
arrested and brought under guard from the Cherokee country to be examined by Oglethorpe. An excellent linguist
Priber spoke English, Dutch, French, Latin and Indian. Some thought that he was a German Jesuit; Oglethorpe
described him as "a very odd kind of man".

In his possession Priber had two manuscripts of his own composition.

One was a dictionary of the Cherokee language ready for publication in Paris.

The other, entitled Paradise, contained priciples for a commonweath based upon natural rights.

In the Cherokee country his design was to establish a confederacy of all the southern Indians with a government based
upon his Paradise and independent of all European nations. He attracted a great deal of attention among the people at
Frederica before dying there as Georgia's first political prisoner. His remains and that of his manuscripts returned to
dust.

[ Could the dictionary of Christian Priber have influenced the Cherokee syllabary of Sequoyah?

According to The Southeastern Indians, by Charles Hudson (Un. of Tennessee Press 1976):

"... Sequoyah's invention of a syllabary for writing Cherokee.

... Sequoyah, who spoke no English, worked on his syllabary for several years before finally
perfecting it in 1819.

He used a few letters from the Roman alphabet, and perhaps a few from Greek and

possibly from the Fraktur alphabet of the Moravian missionaries,

but the linguistic values he asigned to them were his own. He initially used eight-six symbols, but later
abandoned one of them to make a total of eighty-five symbols: one symbol represents the English s sound,
six symbols represent vowel sounds, and the rest of them represent various combinations of consonants
and vowels ...

... He poured all of his energy into inventing this system of writing. He let his farm go to waste, neglected
his family, and began to be seen as a deviant in the eyes of his own people. So aberrant was his behavior
in accordance with conventional Cherokee standards, he was eventually tried for the crime of witchcraft.
But in 1819 he exonerated himself by proving before a group of Cherokee elders that any speaker of
Cherokee could quickly learn to read and write the language using his syllabary. Within a few years
thousands of Cherokees became literate. ...". ]

 

Much has been written about the failure of the Trustees original colonial policy. The incommensurability between
purpose and effect, between ideal and reality cannot be laid on their shoulders alone. They are not to be excused,
however, for shortsightedness nor the tyranny of their benevolence. On the other hand the people who came to Georgia
were generally incompetent. They had nothing in common with the early Pilgrims who came as on an "errand into the
wilderness" to establish a purified church and serve as a light set upon a hill. There were no social, political or
religious bonds to knit them into a single people. Many left the colony as soon as there was an opportunity to do so
and at least twenty freemen had departed before 1742 and five or six had died. Even the more industrious Germans left
St. Simons Island by the end of 1747. The total number sent to Georgia during the proprietary peiod was less than
1200 British subjects and about 1000 foreign protestants. The Trustees had received 17,600 ~ from private
subscriptions and over 136,600 Lin grants from Parliament for the promotion of their project. Of those sent over "on
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the Charity" over two-thirds left the colony. Upon the departure of Oglethorpe from Georgia in 1743 Major Horton
was left in command of the Regiment at Frederica. Life at Frederica soon fell into almost total disorder. The numerical
dominance of the military and the dependence of the inhabitants on the soldiers along with the absence of the personal
authority of Oglethorpe resulted in the displacement of all civil by military authority. The Magistrate and Recorder at
Frederica - Mr. Caldwell and Mr. Terry,-were turned out of office and the town seal usurped by Major Horton. John
Terry reported that Horton appropriated to himself the authority of a prince like unto Louis XIV. The few inhabitants
that remained did little planting. They let out their houses to the officers or rented them to some merchants for
storehouses. The wife of one of the soldiers kept a lewd house in the town. In addition to thievery, housebreaking and
drunkeness, there were a number of acts of rape, including Abner Bosomworth, brother of Thomas, former minister at
Frederica, who was "discovered in the very posture of Perpetuating his abominable intention" on a Dutch girl. Indeed
Mr. Terry,the Recorder and silversmith was charged by his Dutch maid of having forced himself upon her. The charge
was however later retracted. Over all criminal justice was unevenly applied. John Terry observed that he had lived in a
number of garrisons but none like Frederica.

Sodom and Gomarah, he stated, were more deserving of the protection of the Almighty than the town of
Frederica.

Oglethorpe's Regiment was disbanded at Frederica on My 29, 1749. For two or three days before the men were mostly
intoxicated, using monies received in arrears for their services. At the disbanding 151 men with their wives and
children - numbering 248 in all - elected to remain in the colony having been promised 20 acres of land upon the
completion of seven years honorable service. Each of the soldiers received His Majesty's bounty of 5 ~ upon discharge
and declared that they would "take an opportunity of looking for Lands where they liked best". Few remained at
Frederica most notably Raymond Demere. During the same year and perhaps at the same time the public stores were
inventoried and Mr. William Abbott, constable, was appointed to care for the King's Magazine. Negro slaves were
suspected of being harbored in the area.

With the departure of the soldiers the evils vanished and the town ceased to be. Sixty years, a War of Revolution and a
newly formed independent nation were to intervene before Christ Church, Frederica was to be chartered.

Following the duel with Alexander Hamilton in 1804 Aaron Burr found refuge on St. Simons Island with his friend
Pierce Butler.

Thomas King, a native of Massachusetts, married Ann Page the only daughter of William Page, who was the first
Senior Warden of Christ Church. They were married in December 1824. Thomas and Ann inherited Retreat Plantation
from her parents and it became one of the wealthiest plantations on the Island.

John Couper's expression of pride in the church establishment may have represented a kind of incipient boosterism. ...
The Rev. Theodore Bartow had become Rector of Christ Church, Frederica in 1830...

Two biographies of prominent men who lived on St. Simons's Island in this period [around 1830] and who were
associated with the Church are Edward Steel's T. BUTLER KING 0F GEORGIA (Athens 1964) and E. Merton
Coulter's THOMAS SPALDING OF SAPELO (Lousiana 1940).

 

A serious rift in the congregation occurred toward the end of the year 1838. The long standing dispute between Dr.
Thomas Hazzard and John A. Wylly concerning the boundary of their adjacent lands provoked a challenge to a duel.
Prior to the duel, which never took place, articles of battle were drawn up between the principals who were to use
firearms, wear a white paper over the heart, and that whoever kills the other is to have the privilege of cutting off his
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head, and sticking it upon a pole on the piece of land which was the origin of the dispute.

The duel was prevented by an accidental encounter of the principals on the porch of the Oglethorpe Hotel, Brunswick,
on December 3, 1838. After an initial altercation in which Mr. Wylly struck Dr. Hazzard with his cane which was
broken up by Judge CharIes S. Henry, Judge of the Superior Court and Col. Henry duBignon, the two men met again
at the door of the Hotel and Mr. Wylly spat in Dr. Hazzard's face. Dr. Hazzard drew his pistol immediately and shot
Mr. Wylly through the heart. He died instantly. Dr. Hazzard was arrested on the spot and was indicted for
manslaughter. He was later tried, but was acquitted.

Dr. Hazzard was Justice of the Peace at the time of the shooting and had served a number of terms as a representative
in the State legislature from Glynn County. In a short time the Hazzard family was isolated from their neighbors.

The Pink Chapel, the ruins of which were visible until a few years ago and which was the subject of many paintings
by local artists was erected on the Hazzard property as a family chapel as they had been cut off from the other
families. The land on which the Pink Chapel stood was given to Christ Church, Frederica in April 1978, 140 years
after the fatal shooting.

 

General Sherman's Field Order Number Fifteen

dated Savannah, January 16, 1865, presented the ex-slaves all the islands along the coast including a strip thirty miles
wide along upon the mainland: "The islands from Charlestown south, the abandoned rice-fields along the rivers for
thirty miles back from the sea, and the country bordering the St. John's River, Florida, are reserved and set apart for
the settlement of Negroes now made free by act of war."

By the middle of 1866 most of the five or six hundred freedmen on the island were working for owners who had
returned to occupy their plantations

On return to the South Frances Butler wrote that "The Negroes on St. Simons Island ... were ... evidently disappointed
to find they were not the masters of the soil and that their new friends the Yankees had deceived them."

Miss Butler returned to Philadelphia in July and came back to Georgia in March of 1867. Late in July of that year she
went back to Philadelphia where her father died the following month. When she was again in the South in 1868 she
was notified that "St. Simons Island came under the head of abandoned property, having been occupied by former
owners who, through contempt of the Government and the President's authority, had refused to make application for its
restoration under the law. 'Therefore...such property shall be confiscated on the first day of January next, unless before
that date the owners present themselves before the authorities, take the required oath of allegiance to the Government,
and ask for restoration.' This was done by Miss Butler's brother-in-law who was with her at the time.

 

 

On January 6, 1886 the new church was consecrated. The Rev. Thomas Boone who preached the sermon at the
consecrator service was a nephew of the first Bishop of Georgia, the Rt. Rev. Stephen Elliott. His mother, Phoebe, was
present at the consecration service of the former edifice in 1841. She was married to the Rev. Boone who later became
the first missionary Bishop of China.

The Rev. William J. Boone, a graduate of the Virginia Seminary and a medical doctor was appointed to service in
China in 1837 - with his wife. He spent most of 1843 and 1844 in the States and was elected bishop by the General
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Convention in 1844 which met in Philadelphia. He was to be the real founder of the Anglican Communion in China.
His son - and namesake William J. Boone was consecrated bishop for China in 1877.

 

[ Note - the image at the top of this page is from a photograph by Wolfgang Koehler in the 2002 Calendar Places of
the Spirit (Tide-Mark Press). ]

 

Tony Smith's Home Page

......

http://www.tidemarkpress.com/


J. M. W. Turner Lincoln Garibaldi

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Turner.html[4/16/18, 1:45:59 AM]

Tony Smith's Home Page

 

J. M. W. Turner:

Turner painted Sunrise with Sea Monsters around 1845.

His Sea Monsters had appeared earlier in his 1840 painting,

Slavers Throwing overboard the Dead and Dying - Typhon Coming on
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In 1861, Giuseppe Garibaldi (1807-1882) opposed slavery 
so much that he declined Lincoln's request 
that he command in the Union army 
because Lincoln would not denounce slavery.  
Further, 
Lincoln failed to offer Garibaldi full command of the Union army, 
something that Garibaldi,
who distrusted parliamentary democracies as corrupt and inefficient, 
felt was necessary for a military commander.

According to an 8 February 2000 article in the Guardian by Rory Carroll: "... A frayed postcard in a Turin archive has
revealed one of the most audacious gambles of the American civil war. Abraham Lincoln offered the command of the
northern forces to Giuseppe Garibaldi, unifier of Italy and terror of the Pope. The US president, his forces hammered
by the Confederate army, turned in desperation to Garibaldi, spawning one of the great what ifs of history. Rumours of
Lincoln's offer have circulated for a century and been denied by American scholars, but the document proved it was no
myth, said Arrigo Petacco, a historian. He stumbled across the faded blue postcard, from Garibaldi to King Victor
Emmanuel II telling the king of the offer, last week while rummaging in 90 boxes of material donated by Italy's exiled
royal family. Garibaldi caught the world's imagination in 1860 after invading Sicily with 1,000 lightly armed redshirts.
They defeated 12,000 Neapolitan troops, took the island and, determined to unify the Italian peninsula, invaded the
mainland. They occupied Naples and unleashed a wave of support. According to Mr Petacco, the rebel, who in the
1850s had led an army in Uruguay and travelled through the US, was also a mason. The international masonic lodge
successfully lobbied for him to be granted American citizenship. Garibaldi was ready to accept Lincoln's 1862 offer
but on one condition, said Mr Petacco: that the war's objective be declared as the abolition of slavery. But at that stage
Lincoln was unwilling to make such a statement lest he worsen an agricultural crisis. "Later they offered Garibaldi the
command of one unit, rather than the whole army, but at that point it was too late and he had gone on to do other
things," Mr Petacco said. "In Italy we always knew, but there was always a lot of scepticism in America. Now we
know for sure." ...". There is a similar article in Il Giorno online.

It is interesting that Pope Pius IX, whose rule of the Papal States was attacked by Garibaldi, and which rule ended in
1870 when the last French troops left Rome and the Italian patriots took control, was during the USA Civil War very
friendly with the Confederate President Jefferson Davis, even sending to Davis (after his defeat by Lincoln) a Crown
of Thorns that is in The Confederate Museum in New Orleans, Louisiana, USA. The next year, 1871, France lost the
Franco-Prussian war. During these times, plans were made for construction of the Sacre Coeur in Paris.

 

 

 

If ideas have lives of their own, 
is abusive enforcement of copyrights and patents equivalent to slavery?

The Typhon of the Slaver painting is 
the 15th card of the Major Arcana of the Tarot.

An Asian precedent of the Sea Monsters painting is 

http://www.guardianunlimited.co.uk/international/story/0,3604,235796,00.html
http://ilgiorno.monrif.net/art/2000/02/03/503606
http://www.confederatemuseum.com/html/exhibits.html
http://www.confederatemuseum.com/html/exhibits.html
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"Dragons Among Clouds and Waves" from The Nine Dragon Scroll, 
by Ch'en Jung of Sung China.  
Ch'en Jung was of the Ch'an school of painting. 
He was an administrator and provincial governor in Fukien 
who worked at land reclamation.  
"He was admired for his habits as a confirmed drunkard.  
He made clouds by splashing ink on his pictures, 
for mists he spat out water ..."

Hermes envisioned a Great Dragon, 
named Poimandres, the Mind of the Universe, 
whose wings stretched across the sky 
and from whose body Light streamed in all directions,  
in the midst of which Light there was a great darkness, 
a mysterious watery substance with a smokelike vapor.  

References: 
Turner, by William Gaunt, Phaidon 1971; 
Turner, by Michael Bockemuhl, Benedict Taschen 1993; 
Chinese Art, by Judith and Arthur Hart Burling, Viking 1953; 
The Secret Teachings of All Ages, by Manley P. Hall,
                                     Phil. Res. Soc. 1988; 
and Encyclopaedia Britannica.
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Piet Mondrian:
In 1918, Mondrian painted Lozenge with Grey Lines. 

He started with the 64 squares of an 8x8 checkerboard, 
oriented diagonally like a diamond lozenge, 
or 2-dim Feynman checkerboard. 
Then he subdivided (by checkerboard-diagonal lines) the 
64 squares into 256 triangles.  

64 = 8x8 = number of hexagrams in the I Ching.
256 = 16x16 = dimension of the Clifford algebra Cl(0,8)

Variation of the thickness of the lines makes interesting structure.  

ln 1919, Mondrian painted Lozenge with Light Colors and Grey Lines. 

The triangles of the 256-triangle lozenge are painted 
with the 3 subtractive primary colors - yellow, cyan, magenta - 
along with shades of grey for some triangles 
as well as for the lines. 
The triangles are painted such that 
areas of a single color are rectangular.  

In this work, some of the lines are so light as to be barely noticeable 
(you probably cannot see those lines on this gif). 

Karen Wiedman used similar light lines with respect to Penrose tilings 
in some of her older paintings. 

Later in 1919, Mondrian painted Checkerboard with Light Colors. 

http://galaxy.cau.edu/tsmith/KW/pietpage.html
http://galaxy.cau.edu/tsmith/KW/home.html
http://galaxy.cau.edu/tsmith/KW/artintro.html
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Here he also used only the 3 subtractive primary colors - 
- yellow, cyan, magenta - 
along with shades of grey.  
Instead of 256 triangles, there are 256 = 16x16 rectangles.  
The rectangles are NOT square.  
The whole painting, if divided in two vertical parts, 

is two Golden Rectangles.  

References: 
Mondrian, by John Milner, Phaidon 1992;
Jazz Painting, by Susan Delson.

Tony Smith's Home Page

...

...

http://galaxy.cau.edu/tsmith/KW/golden.html
http://www.museumsny.com/features/feature1/index.html
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Richard Feynman said, about his experience at the 1948 Pocono conference: "... My way of looking at things was
completely new ..."(1).

In fact, that was not true. Feynman's way of looking at things had been done earlier, by  

Ernst Carl Gerlach Stueckelberg,

who "... acquired his Ph.D. in Munich ... under .... Sommerfeld ... he taught ... at Princeton University ... until the
Depression forced the school to let him go ...."(2) and

who made 3 advances in theoretical physics, for which 3 Nobel Prizes were given, but not to him, since the physics
establishment ignored his work. Stueckelberg ...

 

"... [ with ] his student, Andre Petermann, invented ... 1951 ... the renormalization group, which is now essential
to the construction of grand unified theories ... [ and for which Kenneth Wilson later won a physics Nobel Prize
]..."(2).

 

"... predicted the first of the hundreds of subatomic particles discovered shortly before and after the war [ World
War II - the pion ] , but did not publish the idea after Pauli told him it was ridiculous. ( Later, the Japanese
physicist Hideki Yukawa received a Nobel Prize for this idea. ). ..."(2)

 

"... pointed out in 1941 that pair production could be described classically by considering positrons as electrons
running backwards in time ...
... illustrated these concepts with graphs of space-time trajectories similar to the diagrams Feynman began
drawing in the summer of 1947 ..."(3);

and

"... apparently wrote up a lengthy paper - in English, for once - that outlined a complete and correct
description of the renormalization procedure for quantum electrodynamics. Sometime in 1942 or 1943, he
apparently mailed it to the Physical Review. It was rejected. "They said it was not a paper, it was a program,
an outline, a proposal," Stueckelberg remembered.
... struggled to carry out the program rejected by the Physical Review. By the end of the war, in 1945, he seems
to have done it. ... he wrote up bits and pieces of his ideas. Eventually they were presented in a complete form in
a chapter of the thesis of one of his students, Dominique Rivier. But by then Schwinger [ and Feynman ] had
come out with ... [ their programs ] ... and Stueckelberg, who had the ideas first, published afterward ..."(2).

" [ Richard Feynman won ] ... the Nobel Prize in phyiscs for 1965, jointly with Julian Schwinger of Harvard and Sin-
Itiro Tomonoga of Japan ... After the Nobel award ceremonies ... Feynman went to ... CERN ... to give a lecture. ...
Feynman's lecture at CERN was attended by Ernst C. G. Stueckelberg ... After the lecture, Stueckelberg was making
his way out alone ... from the CERN ampitheatre, when Feynman - surrounded by admirers - made the remark:

"He [ Stueckelberg ] did the work and walks alone toward the sunset; and, here I [ Feynman ] am, covered in
all the glory, which rightfully should be his!" ... "(4)
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Feynman's remark raises two questions in my mind:

1 - When and how did Feynman find out about Stueckelberg's QED work? Certainly it was before the CERN
talk in 1965, and it could have been any time after 1942 or 1943 when Stueckelberg sent his paper to the
Physical Review in New York.

 

2 - Why did Feynman not insist to the Nobel Prize committee that Stueckelberg should share the Nobel Prize for
QED, or at least publicly acknowledge Stueckelberg's work in his Nobel acceptance speech, or at the very least
personally and publicly acknowledge Stueckelberg's work in the CERN lecture with Stueckelberg in the
audience ( instead of only making an informal remark after the lecture to some members of the audience, but not
to Stueckelberg personally )?

 

 

In 1984, nearly 20 years later, "... Stueckelberg ... said,

"I [ Stueckelberg ] look forward every day to my eventual journey to Heaven ... We live too long,"

... Seven months later, on September 4, 1984, Ernst Stueckelberg was buried ..."(4).

 

 

The above quotations are from:

1 - The Beat of a Different Drum: The Life and Sciece of Richard Feynman, by Jagdish Mehra (Oxford 1994) (pp. 245-248);
2 - The Second Creation, by Robert P. Crease and Charles C. Mann (revised edition, Rutgers 1996) (pp. 141-144) - However, historian
Laurie Brown (Northwestern University Emeritus Professor of Physics and Astronomy) told me in 2002 that he had read Stueckelberg's
original papers and did not see any prior discovery of Yukawa's pion;
3 - QED and the Men who Made It, by Silvan S. Schweber (Princeton 1994) (pp. 576-577);
4 - The Beat of a Different Drum: The Life and Sciece of Richard Feynman, by Jagdish Mehra (Oxford 1994) (pp. 573-577).

Frank D. (Tony) Smith, Jr., 8 May 2001.

Tony Smith's Home Page

......
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Tony Smith's Home Page

 

 

Geminid Fireball 13 December 2008 ( seen 9:47 PM EST while driving East on Old Ivy Road)

According to a 12 December 2008 Telegraph web article by Lucy Cockcroft: "... the Moon orbits the Earth ... on
December 12 it will move ... around 28,000 km closer than average ... this will coincide with a full moon, which
will make it appear 14 per cent bigger and 30 per cent brighter than most full moons ... the next encounter with a moon
this close and full will not be until November 14 2016 ... another astronomical treat that could be seen over the
weekend is the annual Geminid meteor shower, one of the year's best displays of shooting stars...".

Around 9:47 PM EST on 13 December 2008 I was driving East on Old Ivy Road toward Wieuca Road in Atlanta

Through my windshield I saw in Gemini, near the radiant of the Geminid meteors, the Full Moon
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which appeared larger and brighter than usual as shown in an image a 12 December 2008 USA Today blog post by
Michael Winter

Suddenly, at the side of the Bright Full Moon, a Bright Blue Flash appeared, somewhat smaller than the size of the
Full Moon but a good bit Brighter and Bluer. As the Bright Blue Flash dissipated, a Meteoric Streak went down,
ending about half way to the horizon. I had no time to take a picture, so I went on the internet and got two images
from a marylandweather.com weblog and an msnbc web page. Then I made a modified composite that roughly
represents what I saw:

At that time, Neptune was just setting, with Uranus near to its setting horizon, and with Venus, Jupiter, Mercury, Pluto,
and the Sun and Mars, having recently set. The remaining planet, Saturn, had set substantially earlier
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The mid-December 2008 Full Moon followed a just-after-New-Moon configuration on 30 November 2008 in which
the Moon, Venus, and Jupiter (as in this image from The Australian web site

as seen from Kathmandu) were on one side of the Milky Way Galactic Center (near Pluto)

and the Sun, Mercury, and Mars were on the other side.

On the same Saturday night (13 December 2008), but in New Zealand on the other side of the Earth,
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according to a web article of The New Zealand Herald: "... in Auckland last night [13 December 2008] ... a meteorite
... was seen from various parts of the upper North Island streaking across the sky just after 10 o';clock. Several callers
claim the light in the sky was very bright, and it was described by some as a blinding flash. Others said it was trailing
smoke. One man, Mike, says he saw the object crash with an exploding noise in the Ponsonby area ...".

Not only were the Atlanta and Auckland Bright Fireballs at almost antipodal points of the Earth, but they both
occurred around 10 PM local time, or almost antipodal times of the Earth's 24-hour rotation period.

The Atlanta and Auckland Fireballs were not the only Bright Fireballs over the last few months, so it is possible that
they were events not directly related to the Geminid meteor shower. According to a 6 December 2008
universetoday.com web article by Ian O'Neill: "... Last night [5 December 2008] ...[a].. meteor ... outshone the Moon
by 100 times ... the Cloudbait Observatory (5 km north of the town of Guffey, CO) ... managed to capture an all-sky
camera video of the early morning explosion ...

 

... astronomer Chris Peterson describes the event: "In seven years of operation, this is the brightest fireball I've ever
recorded. I estimate the terminal explosion at magnitude -18, more than 100 times brighter than a full Moon."...

The Colorado fireball comes shortly after a similar event over [Alberta] Canada on November 20th [2008] ...".

Something that interests me is that in the images I have seen on the web of the Colorado (shown above) and
Alberta Fireballs is that the tracks start with a line and end with an explosion,

whereas

what I saw in Atlanta started with an explosion and ended with a line leading from the explosion.

...
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Wireframes, Surfaceframes, Volumes, etc.
 Geometric volumes needed for calculation of force strengths include:

Force       M      Vol(M)
 
gravity    S^4    8pi^2/3 - S^4 is 4-dimensional 

color      CP^2   8pi^2/3 - CP^2 is 4-dimensional

 
weak   S^2 x S^2  2 x 4pi - S^2 is a 2-dim boundary of 3-dim ball
                            4-dim S^2 x S^2 =
                            = topological boundary of 6-dim 2-polyball 
                     Shilov Boundary of 6-dim 2-polyball = S^2 + S^2 = 
                            = 2-dim surface frame of 4-dim S^2 x S^

e-mag      T^4    4 x 2pi - S^1 is 1-dim boundary of 2-dim disk 
                            4-dim T^4 = S^1 x S^1 x S^1 x S^1 =
                            = topological boundary of 8-dim 4-polydisk
                     Shilov Boundary of 8-dim 4-polydisk = 
                            = S^1 + S^1 + S^1 + S^1 = 
                            = 1-dim wire frame of 4-dim T^4
 

Also note that:

For U(1) electromagnetism, whose photon carries no charge, the factors Vol(Q) and Vol(D) do not apply and are set
equal to 1.

From another point of view, the link manifold to the target vertex is trivial for the abelian neutral U(1) photons of
Electromagnetism, so we take QE and DE to be equal to unity.

Tony's Home Page ------------------------ Here is a pdf version of this Wireframes ... etc. page.



CERN CDS preprint EXT-2004-013

Cosmology, Gravity, and the WMAP ratio 
0.73 : 0.23 : 0.04

Frank D. (Tony) Smith, Jr., Cartersville, Georgia USA 

[ Note - shortly after arXiv removed this paper, in response to some comments mde by others, I added 
the material set off by [ ] . ]

Abstract

WMAP results indicate that our universe is now made up of 73% dark energy (DE), 23% dark matter 
(DM), and 4% ordinary matter (OM), the DE possibly being in the form of a cosmological constant 
(itself a misnomer, as a "cosmological constant" can be variable). A model of gravity based on the 
conformal group Spin(2,4) = SU(2,2), motivated by work of I. E. Segal, can be used to estimate the 
present-day DE : DM : OM ratio. If DM obeys the ordinary matter equation of state, then the model 
gives the ratio 0.753 : 0.202 : 0.045, which is quite close to the WMAP observation of 0.73 : 0.23 : 0.04.

WMAP results indicate that our universe is now made up of 73% dark energy (DE), 23% dark matter 
(DM), and 4% ordinary matter (OM), the DE possibly being in the form of a cosmological constant 
(itself a misnomer, as a "cosmological constant" can be variable).

In the D4-D5-E6-E7-E8 VoDou Physics model, Gravity and the Cosmological Constant come from the 
MacDowell-Mansouri Mechanism and the 15-dimensional Spin(2,4) = SU(2,2) Conformal Group, which 
is the group used by Irving Ezra Segal in his work on gravity and cosmology.

The 15 generators of the Conformal Group SU(2,2) = Spin(2,4) correspond to:

●     3 Rotations;
●     3 Boosts;
●     4 Translations;
●     4 Special Conformal transformations; and
●     1 Dilatation.

The main purpose of this paper is to use the structure of the Conformal group to estimate the present-day 
ratio
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Segal Conformal Physics and GraviPhotons

DE : DM : OM

which, according to WMAP results, is

.73 : .23 : .04

The basis of the estimation is the following correspondence:

●     DE (dark energy, cosmological constant) - the 10 Rotations, Boosts, and Special Conformal 
generators

●     DM (dark matter) - the 4 Translations
●     OM (ordinary matter) - the 1 Dilatation 

[ Here is some motivation for the above correspondence:

❍     DE is the NORMAL state of stuff in our universe (it is now, according to WMAP, about 
73% of it). It looks more like deSitter spacetime than Minkowski spacetime. In Segal's 
model and as Aldrovandi and Peireira show in some mathematical detail in their paper at 
gr-qc/9809061 the DE spacetime structure comes from "... the group Q, formed by a semi-
direct product between Lorentz and special conformal transformation groups ...". Those are 
the 10 Rotations, Boosts and Special Conformal generators that correspond to DE.

❍     DM is a lesser part (it is now, according to WMAP, about 23% of it) of our universe, and 
differs from the dominant DE by being based on the 4 Translations that are the basis for 
Einstein's description of spacetime curvature, which in turn describes effective mass (such 
as the mass of such DM candidates as primordial black holes). Those 4 Translations 
therefore correspond to DM.

❍     OM (the stuff of which we and Earth are made) is sort of weird and exceptional (it is now, 
according to WMAP, only about 4% of it). For us to call it ordinary is quite provincial, 
because it is only ordinary in the context of our physical bodies and the planet on which 
we live. What characterizes all OM is that its mass comes from the Higgs mechanism. The 
Dilatation gives the spin 0 Higgs field, and therefore all the mass of OM, so the 1 
Dilatation therefore corresponds to OM.

In terms of I. E. Segal's book Mathematical Cosmology and Extragalactic Astronomy (Academic 
Press 1976), you might say that DE and DM are respectively related to Unispace and Minkowski 
space, and that OM is something like a little frothy foam on/in the DE/DM system. ]

As a first-order calculation, the correspondence gives the ratio

DE : DM : OM = 10/15 : 4/15 : 1/15 = .67 : .27 : .06

file:///iCube/Users/tsmith/Documents/Graviphoton%202004/coscongraviton.html (2 of 5) [14/2/2004 11:52:13 AM]
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However, the various components of DE, DM, and OM vary differently with time (or, equivalently, with 
the radius of our expanding universe), so the ratio 0.67 : 0.27 : 0.06 is valid only for a particular time, or 
scale factor, of our Universe, so it is necessary to ask at what stage of the expansion of the universe 
should the first-order ratio 0.67 : 0.27 : 0.06 be valid. In order to answer that question, we should try to 
see what are the Special Times in the History of our Universe ? 

There seem to be four Special Times in the history of our Universe:

●     the Big Bang Beginning of Inflation (about 13.7 Gy BP);
●     the End of Inflation = Beginning of Decelerating Expansion (beginning of green line also about 

13.7 Gy BP);
●     the End of Deceleration (q=0) = Inflection Point = Beginning of Accelerating Expansion (purple 

vertical line at about z = 0.587 and about 7 Gy BP). According to a hubble site web page credited 
to Ann Feild, the above diagram "... reveals changes in the rate of expansion since the universe's 
birth 15 billion years ago. ... The curve changes noticeably about 7.5 billion years ago, when 
objects in the universe began flying apart as a faster rate. ...". According to a CERN Courier web 
page: "... Saul Perlmutter, who is head of the Supernova Cosmology Project ... and his team have 
studied altogether some 80 high red-shift type Ia supernovae. Their results imply that the 
universe was decelerating for the first half of its existence, and then began accelerating 
approximately 7 billion years ago. ...". According to astro-ph/0106051 by Michael S. Turner 
and Adam G. Riess: "... current supernova data ... favor deceleration at z > 0.5 ... SN 1997ff at 
z = 1.7 provides direct evidence for an early phase of slowing expansion if the dark energy is a 
cosmological constant ...".

●     the Last Intersection of the Accelerating Expansion of our Universe with Linear Expansion 
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(green line) from End of Inflation (first interesection) through Inflection Point (second 
intersection, at purple vertical line at about z = 0.587 and about 7 Gy BP) to the Third Intersection 
(at red vertical line at z = 0.145 and about 2 Gy BP), which is also around the times of the 
beginning of the Proterozoic Era and Eukaryotic Life, Fe2O3 Hematite ferric iron Red Bed 
formations, a Snowball Earth, and the start of the Oklo fission reactor.

After the Last Intersection at the end of the Early Part of the Accelerating Expansion of our Universe, 
expansion of our Universe continues to accelerate with the Late Part of its Accelerating Expansion.

Those four Special Times define four Special Epochs:

●     The Inflation Epoch, beginning with the Big Bang and ending with the End of Inflation. The 
Inflation Epoch is described by Zizzi Quantum Inflation, ending with Self-Decoherence of our 
Universe.

●     The Decelerating Expansion Epoch, beginning with the End of Inflation. During the 
Decelerating Expansion Epoch, the Radiation Era is succeeded by the Matter Era, and the Matter 
Components (Dark and Ordinary) remain more prominent than they would be under the "standard 
norm" conditions of Linear Expansion.

●     The Early Accelerating Expansion Epoch, beginning with the End of Deceleration and ending 
with the Last Intersection of Accelerating Expansion with Linear Expansion. During Accelerating 
Expansion, the prominence of Matter Components (Dark and Ordinary) declines, reaching the 
"standard norm" condition of Linear Expansion at the end of the Early Accelerating Expansion 
Epoch at the Last Intersection with the Line of Linear Expansion.

●     The Late Accelerating Expansion Epoch, beginning with the Last Intersection and continuing 
into the far future. During the Late Accelerating Expansion Epoch, DE dark energy is more 
prominent than it would be under the "standard norm" conditions of Linear Expansion.

In making my estimation of the ratio DE : DM : OM, the time of the first approximation ratio 0.67 : 
0.27 : 0.06 is taken to be the time of the Last Intersection, which is about 2 billion years ago.

To see how the ratio DE : DM : OM evolved during the 2 billion years from the Last Intersection to the 
present time, you must know the value of w in equation of state

density =proportional= 1 / R^3(1+w)

for DE, DM, and OM in our universe at a time when its scale factor is R.

●     For DE (dark energy cosmological constant), w = -1
●     For DM(dark matter) that obeys the ordinary matter equation of state, w = 0
●     For OM, w = 0
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About 2 billion years ago, the redshift z = 0.145 , or 1+z = 1.145, or (1+z)^3 = 1.5,

so that from then to now:

●     DM density would decline by the1 / R^3 factor as Ordinary Matter, from .27 to .27 / 1.5 = .18.
●     OM density would decline by the1 / R^3 factor as Ordinary Matter, from .06 to .06 / 1.5 = .04
●     DE density would remain constant at .67.

Therefore, the ratio as of now would be

DE : DM : OM = .67 : .18 : .04 = .753 : 202 : 0.45 

or

75.3% : 20.2% : 4.5%

which is quite close to the WMAP observation of

73% : 23% : 4%.
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The HyperDiamond Feynman Checkerboard in 1+3 dimensions reproduces the correct Dirac
equation.

[ Click here for pdf version of this page that is also at CERN-CDS-EXT-2004-030.  ]

Urs Schreiber has done the work necessary for the proof, after reading the work of George Raetz presented on his web
site. A very nice feature of the George Raetz web site is its illustrations, which include an image of a vertex of a 1+1
dimensional Feynman Checkerboard

and an image of a projection into three dimensions of a vertex of a 1+3 dimensional Feynman Checkerboard

and an image of flow contributions to a vertex in a HyperDiamond Random Walk from the four nearest neighbors in
its past

Urs Schreiber wrote on the subject: Re: Physically understanding the Dirac equation and 4D in the newsgroup

http://cdsweb.cern.ch/
http://home.pcisys.net/~bestwork.1/index.html
http://home.pcisys.net/~bestwork.1/index.html
http://home.pcisys.net/~bestwork.1/index.html
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/DiamondLattice.htm
http://home.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
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sci.physics.research on 2002-04-03 19:44:31 PST (including an appended forwarded copy of an earlier post) and again
on 2002-04-10 19:03:09 PST as found on the web page http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-
checkerboard.html and the following are excerpts from those posts:

"... I know ... http://www.innerx.net/personal/tsmith/FynCkb.html ... and the corresponding lanl paper ...[
http://xxx.lanl.gov/abs/quant-ph/9503015 ]... and I know that Tony Smith does give a generalization of
Feynman's summing prescription from 1+1 to 1+3 dimensions.

But I have to say that I fail to see that this generalization reproduces the Dirac propagator in 1+3
dimensions, and that I did not find any proof that it does. Actually, I seem to have convinced myself  that
it does not, but I may of course be quite wrong. I therefore take this opportunity to state my understanding
of these matters.

First, I very briefly summarize (my understanding of) Tony Smith's construction:

The starting point is the observation that the left |-> and right |+> going states of the 1+1 dim
checkerboard model can be labeled by complex numbers

 |-> --->  (1 + i)

 |+> ---> (1 - i)

(up to a factor) so that multiplication by the negative imaginary unit swaps components:

 (-i) (1 + i)/2 = (1 - i)/2

 (-i) (1 - i)/2 = (1 + i)/2 .

Since the path-sum of the 1+1 dim model reads

phi = sum over all possible paths of (-i eps m)^(number of bends of path) = sum over all possible paths of
product over all steps of one path of -i eps m (if change of direction after this step generated by i) 1
(otherwise)

this makes it look very natural to identify the imaginary unit appearing in the sum over paths with the
"generator" of kinks in the path. To generalize this to higher dimensions, more square roots of -1 are
added, which gives the quaternion algebra in 1+3 dimensions. The two states |+> and |-> from above,
which were identified with complex numbers, are now generalized to four states identified with the
following quaternions (which can be identified with vectors in M^4 indicating the direction in which a
given path is heading at one instant of time):

 (1 + i + j + k)

 (1 + i - j - k)

 (1 - i + j - k)

 (1 - i - j + k) ,

which again constitute a (minimal) left ideal of the algebra (meaning that applying i,j, or k from the left on
any linear combination of these four states gives another linear combination of these four states). Hence,
now i,j,k are considered as "generators" of kinks in three spatial dimensions and the above summing
prescription naturally generalizes to

phi = sum over all possible paths of   product over all steps of one path of

http://www-stud.uni-essen.de/~sb0264/spinors-Dirac-checkerboard.html
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    -i eps m (if change of direction after this step generated by i)

    -j eps m (if change of direction after this step generated by j)

    -k eps m (if change of direction after this step generated by k)

    1 (otherwise)

The physical amplitude is taken to be

 A * e^(i alpha)

where A is the norm of phi and alpha the angle it makes with the x0 axis.

As I said, this is merely my paraphrase of Tony Smith's proposal as I understand it.

I fully appreciate that the above construction is a nice (very "natural") generalization of the summing
prescription of the 1+1 dim checkerboard model. But if it is to describe real fermions propagating in
physical spacetime, this generalized path-sum has to reproduce the propagator obtained from the Dirac
equation in 1+3 dimensions, which we know to correctly describe these fermions. Does it do that?

...

Hence I have taken a look at the material [that] ... George Raetz ... present[s] ... titled "The HyperDiamond
Random Walk", found at http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm , which is
mostly new to me.... I am posting this in order to make a suggestion for a more radical modification ...

[The]... equation ...  DQ = (iE)Q ... is not covariant. That is because of that quaternion E sitting on the left
of the spinor Q in the rhs of [the] equation ... . The Dirac operator D is covariant, but the unit quaternion E
on the rhs refers to a specific frame. Under a Lorentz transformation L one finds

L DQ = iE LQ = L E' Q <=> DQ = E'Q

now with E' = L~ E L instead of E. This problem disappears when the unit quaternion E is brought to the
*right* of the spinor Q. What we would want is an equation of the form

 DQ = Q(iE) .

In fact, demanding that the spinor Q be an element of the minimal left ideal generated by the primitive
projector

 P = (1+y0)(1+E)/4 ,

so that

 Q = Q' P ,

one sees that

 DQ = Q(iE)

almost looks like the the *Dirac-Lanczos equation*. (See hep-ph/0112317, equation (5) or ... equation
(9.36) [of]... W. Baylis, Clifford (Geometric) Algebras, Birkhaeuser (1996) ... ). To be equivalent to the
Dirac-Lanczos equation, and hence to be correct, we need to require that

 D = y0 @0 + y1 @1 + y2 @2 + y3 @3

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
http://xxx.lanl.gov/abs/hep-ph/0112317
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instead of

 ... = @0 + e1 @1 + e2 @2 + e3 @3 .

All this amounts to sorting out in which particluar representation we are actually working here.

In an attempt to address these issues, I now redo the steps presented on
http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm with some suitable modifications to
arrive at the correct Dirac-Lanczos equation (this is supposed to be a suggestion subjected to discussion):

So consider a lattice in Minkoswki space generated by a unit cell spanned by the four (Clifford) vectors

 r = (y0 + y1 + y2 + y3)/2

 g = (y0 + y1 - y2 - y3)/2

 b = (y0 - y1 + y2 - y3)/2

 y = (y0 - y1 - y2 + y3)/2 .

(yi are the generators of the Dirac algebra {yi,yj} = diag(+1,-1,-1,-1)_ij.) This is Tony Smith's "hyper
diamond". (Note that I use Clifford vectors instead of quaternions.) Now consider a "Clifford algebra-
weighted" random walk along the edges of this lattice, which is described by four Clifford valued
"amplitudes":

 Kr, Kg, Kb, Ky

and such that

 @r Kr = k (Kg y2 y3 + Kb y3 y1 + Ky y1 y2)

 @b Kb = k (Ky y2 y3 + Kr y3 y1 + Kg y1 y2)

 @g Kg = k (Kr y2 y3 + Ky y3 y1 + Kb y1 y2)

 @y Ky = k (Kb y2 y3 + Kg y3 y1 + Kr y1 y2) .

(This is geometrically motivated. The generators on the rhs are those that rotate the unit vectors
corresponding to the amplitudes into each other. "k" is some constant.) Note that I multiply the amplitudes
from the *right* by the generators of rotation, instead of multiplying them from the left.

Next, assume that this coupled system of differential equations is solved by a spinor Q

 Q = Q' (1+y0)(1+iE)/4

 E = (y2 y3 + y3 y1 + y1 y2)/sqrt(3)

with

 Kr = r Q

 Kg = g Q

 Kb = b Q

 Ky = y Q .

http://www.pcisys.net/~bestwork.1/QRW/the_flow_quaternions.htm
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This ansatz for solving the above system by means of a single spinor Q is, as I understand it, the central
idea. But note that I have here modified it on the technical side: Q is explicitly an algebraic Clifford spinor
in a definite minial left ideal, E squares to -1, not to +1, and the Ki are obtained from Q by premultiplying
with the Clifford basis vectors defined above.

Substituting this ansatz into the above coupled system of differential equations one can form one covariant
expression by summing up all four equations:

 (r @r + g @g + b @b + y @y) Q =  k sqrt(3) Q E

The left hand side is immediate. To see that the right hand side comes out as indicated simply note that  r
+ g + b + y = y0 and that  Q y0 = Q by construction.

The above equation is the Dirac-Lanczos-Hestenes-Guersey equation, the algebraic version of the
equation describing the free relativistic electron. The left hand side is the flat Dirac operator  r @r + g @g
+ b @b + y @y = ym @m and the right hand side, with k = mc / (hbar sqrt(3)) , is equal to the mass term
 i mc / hbar Q.

As usual, there are a multitude of ways to rewrite this. If one wants to emphasize biquaternions then
premultiplying everything with y0 and splitting off the projector P on the right of Q to express everything
in terms of the, then also biquaternionic, Q' (compare the definitions given above) gives Lanczos' version
(also used by Baylis and others).

I think this presentation improves a little on that given on George Raetz's web site: The factor E on the
right hand side of the equation is no longer a nuisance but a necessity. Everything is manifestly covariant
(if one recalls that algebraic spinors are manifestly covariant when nothing non-covariand stands on their
*left* side). The role of the quaternionic structure is clarified, the construction itself does not depend on it.
Also, it is obvious how to generalize to arbitrary dimensions. In fact, one may easily check that for 1+1
dimensions the above scheme reproduces the Feynman model.

While I enjoy this, there is still some scepticism in order as long as a central questions remains to be
clarified: How much of the Ansatz  K(r,g,b,y) = (r,g,b,y) Q is whishful thinking?

For sure, every Q that solves the system of coupled differential equations that describe the amplitude
of the random walk on the hyper diamond lattice also solves the Dirac equation.

But what about the other way round?

Does every Q that solves the Dirac equation also describe such a random walk. ...".

 

My proposal to answer the question raised by Urs Schreiber

Does every solution of the Dirac equation also describe a HyperDiamond Feynman Checkerboard random
walk?

uses symmetry.

The hyperdiamond random walk transformations include the transformations of the Conformal Group:

rotations and boosts (to the accuracy of lattice spacing);
translations (to the accuracy of lattice spacing);
scale dilatations (to the accuracy of lattice spacing): and
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special conformal transformations (to the accuracy of lattice spacing).

Therefore, to the accuracy of lattice spacing, the hyperdiamond random walks give you all the conformal group Dirac
solutions, and since the full symmetry group of the Dirac equation is the conformal group, the answer to the question
is "Yes". Thanks to the work of Urs Schreiber:

The HyperDiamond Feynman Checkerboard in 1+3 dimensions does reproduce the correct
Dirac equation.

Here are some references to the conformal symmetry of the Dirac equation:

R. S. Krausshar and John Ryan in their paper Some Conformally Flat Spin Manifolds, Dirac Operators and
Automorphic Forms at math.AP/0212086 say:

"... In this paper we study Clifford and harmonic analysis on some conformal flat spin manifolds. ...
manifolds treated here include RPn and S1 x S(n-1). Special kinds of Clifford-analytic automorphic forms
associated to the different choices of are used to construct Cauchy kernels, Cauchy Integral formulas,
Green's kernels and formulas together with Hardy spaces and Plemelj projection operators for Lp spaces of
hypersurfaces lying in these manifolds. ... Solutions to the Dirac equation are called Clifford
holomorphic functions or monogenic functions. Such functions are covariant under ... conformal or ....
Mobius transformations acting over Rn u {oo}. ...".

 

Barut and Raczka, in their book Theory of Group Representations and Applications (World 1986), say, in section
21.3.E, at pages 616-617:

"... E. The Dynamical Group Interpretation of Wave Equations.

... Example 1. Let G = O(4,2). Take U to be the 4-dimensional non-unitary representation in which the
generators of G are given in terms of the 16 elements of the algebra of Dirac matrices as in exercise
13.6.4.1. Because (1/2)L_56 = gamma_0 has eigenvalues n = +/-1, taking the simplest mass relation mn =
K, we can write

(m gamma_0 - K) PSI(dotp) = 0, where K is a fixed constant.

Transforming this equation with the Lorentz transformation of parameter E

PSI(p) = exp(i E N) PSI(p)

N = (1/2) gamma_0 gamma

gives

(gamma^u p_u - K) PSI(p) = 0

which is the Dirac equation ...".

 

P. A. M. Dirac, in his paper Wave Equations in Conformal Space, Ann. Math. 37 (1936) 429-442, reprinted in The
Collected Works of P. A. M. Dirac: Volume 1: 1924-1948, by P. A. M. Dirac (author), Richard Henry Dalitz (editor),
Cambridge University Press (1995), at pages 823-836, said:

"... by passing to a four-dimensional conformal space ... a ... greater symmetry of ... equations of physics ...

http://xxx.lanl.gov/abs/math.AP/0212086
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is shown up, and their invariance under a wider group is demonstrated. ... The spin wave equation ...
seems to be the only simple conformally invariant wave equation involving the spin matrices. ... This
equation is equivalent to the usual wave equation for the electron, except ...[that it is multiplied by]... the
factor (1 + alpha_5) , which introduces a degeneracy. ...".

 

Tony's Home

......
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Resonance - PSI and Big Bang

ElectroGravidynamics | Emerging Coherence

 

Resonance among the 10^18 tubulin electrons is important in achieving and maintaining coherent
superposition states among them, and
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resonance of the collective coherent set of 10^18 tubulin electrons with other entities, whether in the same
World of the Many-Worlds or in other Worlds, is important in PSI phenomena.

As discussed in my paper for Quantum Mind 2003, Raymond Chiao's proposed gravity antenna experiments might
give experimental support for gravity-resonance among the tubulin electrons.

Resonance is discussed by Carver Mead in his book Collective Electrodynamics (MIT 2000):

"... In our investigation of radiative coupling, we use a superconducting resonator as a model system. ... we
can build such a resonator from a superconducting loop and a capacitor ... the coupling of ... two loops is
the same, whether retarded or advanced potentials are used. Any loop couples to any other on its light
cone, whether past or future. ... The total phase accumulation in a loop is the sum of that due to its own
current, and that due to currents in other loops far away. ... normal modes correspond to stationary states
of the system. Once the system is oscillating in one of these modes, it will continue to do so forever. To
understand energy transfer between the resonators, we can use mixtures of normal modes. ... Any energy
leaving one resonator is tranferred to some other resonator, somewhere in the universe. The energy
in a single resonator alternates between the kinetic energy of the electrons (inductance), and the potential
energy of the electrons (capacitance). With the two resonators coupled, the energy shifts back and forth
between the two resonators in such a way that the total energy is constant ... The conservation of energy
holds despite an arbitraty separation between the resonators; it is a direct result of the symmetry of the
advanced and retarded potentials. There is no energy "in transit" between them. ... the universe contains a
truly enormous number of resonators ...

[ For the 10^18 tubulin electrons of the human brain, the resonant frequencies are the
same and exchanges of energy among them act to keep them locked in a collective
coherent state. ]

... How does a single resonator behave in an inhomogeneous universe full of other matter? In the real
universe [outside the collective coherent set of tubulin electrons], no two resonators have identical
resonant frequencies for long; however, it is a common occurrence that two frequencies will cross,
and that energy will be exchanged between the resonators during the crossing. From the point of view
of collective electrodynamics, this exchange of energy is the microscopic origin of the thermodynamic
behavior of the universe as we observe it. ... In a random universe, any particular phase is equally likely
for any given crossing. A particular resonator is therefore equally likely to receive either an increment or a
decrement due to a given crossing. ... In a random universe [unlike the collective coherent set of
tubulin electrons], there is no first-order effect in which energy flows from the high-amplitude
resonator to the low-amplitude resonator; there is, however, a second-order effect in which energy
flows, on the average, from the high-amplitude resonator to the low-amplitude resonator. The rate of
energy flow is proportional to the difference in energies, and to the inverse square of the distance. ...

... The coupling between two loops considered ...[above]... is called magnetic dipole coupling. It is
characterized by its proportionality to the second derivative of the current with respect to time. ... A much
stronger coupling can be obtained between two straight sections of wire ... We can imagine a resonator
configuration for which this type of coupling is realizable: Two parallel capacitor plates [ corresponding to
the two holes in a tubulin

where the tubulin electron can be stable located ] of capacitance C are connected by a straight section of
superconducting wire of inductance L between their centers. Such a configuration ... is called an electric
dipole. Because there are charges at the two ends of the dipole, we can have a contribution to the electric
coupling from the scalar potential ... as well [as] from the magnetic coupling ... from the vector potential ...
electric dipole coupling is stronger than magnetic dipole coupling by the square of the ratio of the

http://www.reed.edu/%7Ersavage/microtubules.html
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wavelenght to the size of the element. ... For example, an atom half a nanometer in diameter radiates
visible light of 500 nanometer wavelength. In this case, electric dipole coupling is a million times stronger
than magnetic dipole coupling. ...

... we have treated the electron as a wave, continuous in space, carrying a continuous charge density with
it. ... Arriving at the correct results required taking into account the interaction of the electron [ considered
as a Compton Radius Vortex ] with itself, exactly as we have done in the case of the superconducting
loop. The electron wave function depends on the potential [ electromagnetic and Bohm Quantum ]; the
potential [ electromagnetic and Bohm Quantum with back-reaction ] depends of the charge density that is
determined by the wave function. Thus, we have an inherently non-linear problem ... The nonlinearity ...
poses some computational issues, but no conceptual issues. ... the nonlinear theory gives the correct energy
levels for the hydrogen atom ... It is by now a common experimental fact that an atom, if sufficiently
isolated from the rest of the universe, can stay in an excited state for an arbitrarily long period. ... The
mechanism for initiating an atomic transition is not present in the isolated atom; it is the direct result of
coupling with the rest of the universe. [ Compare the Quantum Zeno Effect. ] ...

... The electron wave function ... is particularly sensitive to coupling with other electrons; it is coupled
either to far-away matter in the universe or to other electrons in a resonant cavity or other local structure.

In the initial parts of this monograph, we were able to ignore coupling to far-away matter because we used
a collective structure in which there are 10^23 electrons, arranged in such a way that the collective
properties intrinsic to the structure scaled as the square of the number of electrons. ... we ...[made]... a
connection between the classical concept of force and the quantum nature of matter through the concept of
momentum. ... We would expect the total momentum P of the collective electron system [ in a
superconducting loop of wire ] to be the momentum per charge times the number of charges in the loop. If
there are n charges per unit length of wire ... P = n q L I ... I = n q v ... and ... P = L (nq)^2 v . The
momentum is proportional to the velocity, as it should be. It is also proportional to the size of the loop, as
reflected by the inductance L. ... Instead of scaling linearly with the number of charges that take part in the
motion, the momentum of a collective system scales as the square of the number of charges! ...

[ The corresponding part of the human brain collective coherent system of tubulin
electrons is the system of virtual graviphotons connecting pairs of tubulin electrons. ]

... In an arrangement where charges are constrained to move in concert, each charge produces phase
accumulation, not only for itself but for all the other charges as well. So the inertia of each charge
increases linearly with the number of charges moving in concert. The inertia of the ensemble of coupled
charges must therefore increase as the square of the number of charges. ...an N-turn closely coupled coil
has an inductance L = N^2 Lo. Once again, we see the collective interaction scaling as the square of the
number of interacting charges. ... When two classical massive bodies ... are bolted together, the inertia of
the resuting composite body is simply the sum of the two individual inertias. The inertia of a collective
system, however, is a manifestation of the interaction, and cannot be assigned to the elements separately.
... Thus, it is clear that collective quantum systems do not have a classical correspondence limit. ... It is
instructive to work out the magnitude of the electron inertia in a concrete case. A small superconducting
magnet has 10^4 turns of NbTi wire approximately 0.1 mm in diameter. The magent is 7 cm long, and just
under 5 cm in diameter, and produces a peak field of 7 tesla at a currrent of 40 amperes. The magnet
weighs 0.5 kilograms, and has a measured inductance of approximately 0.5 henry. There are of the order
of 10^28 electrons per cubic meter in the wire, or 10^20 electrons per meter length of wire, corresponding
to approximately 10 coulombs of electronic charge per meter of wire. At 40 amperes, these electrons move
at a velcoity v = 4 m / sec. the total length l of wire is about 10^3 meters, so the total electronic charge in
the magnet is about 10^4 coulombs. Using these values, A = PHI / l = L I / l = 0.02 V sec / meter. The
electromagnetic momentum p of an electron is just this vector potential multiplied by the electronic
charge; from this, we can infer an electromagnetic mass m for each electron:

q A = 3.2 x 10^(-21) coulomb V sec / meter = m v
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m = 10^(-21) kg

For comparison, the mass of a free electron is approximately 10^(-30) kg, and the rest mass of a proton is
a factor 1800 larger than that of an electron. The electromagnetic mass of an electron in our magnet is thus
a factor of 10^9 larger than the rest mass of a free electron. ...[ The electromagnetic mass of all the
electrons in the magnet is

10^20 electrons / meter x 10^3 meters x 10^(-21) kg / electron = 100 kg

]... The total inertia of the electron system in the magnet is much larger than the actual mass of all the
atoms making up the magnet [ 0.5 kg ]. ...

[ The above material from Carver Mead is directly applicable to the superposition state of tubulin electrons and is
related to the idea of a Quantum Protectorate. The following material shows how the same viewpoint applies to

understanding quantum state transitions. ]

... We have developed a detailed description of the energy-transfer process between macroscopic quantum
resonators ... We are now in a position to understand the radiative transfer between two identical atomic
systems. ... The two atoms act like two small dipole resonators, and energy is radiatively transferred ...
Once the coupled mixed state starts to develop, it becomes self-reinforcing. ... This self-reinforcing
behavior gives the transition its initial exponential character. Once the transition is fully under way, the
two states are nearly equally represented in the superposition, and the coupled system closely resembles
the coupled resonators ... Once the transition has run its course, each atom settles into its final eigenstate.
...

... there are quantum jumps, but they are not discontinuities. They may look discontinuous because of the
nonlinear, self-reinforcing nature of a quantum transition; but at the fundamental level, everything can be
followed in a smooth and continuous way .... to arrive at this picture, we had to give up the one-way
direction of time, and allow coupling to everything on the light cone ... the Green's function for collective
systems is totally free of singularities, and cannot, by its very nature, generate infinities ... There is no
action of an elementary charge [ which is fundamentally an amplitude to transmit or absorb energy by
radiative transfer ] upon itself ...".

In gr-qc/0303089, Walter J. Fitelson and Raymond Chiao say:

"... Measurements of the tunneling time are briefly reviewed. ... using ... a photon-pair emission light
source ... The arrival time of the tunneled photon was measured with respect to that of its twin, which had
traversed a distance equal to the tunnel barrier thickness, but in the vacuum, by means of the difference in
the two "click" times of two Geiger counters. ... when a photon succeeded in tunneling (which is rare), it
arrived earlier than its twin which had traversed the vacuum ... as if the tunneling photons had traversed
the tunnel barrier superluminally. The effective group velocity of the tunneling single-photon wavepacket
was measured to be 1.7 +/- 0.2 times the vacuum speed of light. ...

... Next, time and matter in general relativity and quantum mechanics is examined. In particular, the
question arises: How does gravitational radiation interact with a coherent quantum many-body system (a
"quantum fluid")? ...

... the ground state of a superconductor, which possesses spontaneous symmetry breaking, and therefore
off-diagonal long-range order, is very similar to that of the physical vacuum, which is believed also to
possess spontanous symmetry breaking through the Higgs mechanism. In this sense, therefore, the vacuum
is "superconducting." The question thus arises: How does such a broken-symmetry ground, or "vacuum,"
state interact with a dynamically changing spacetime, such as that associated with a GR wave? More
generally: How do we embed quantum fields in dynamically curved spacetimes? ... Due to its gyroscopic
nature, the spin vector of an electron undergoes parallel transport during the passage of a GR wave. The

http://xxx.lanl.gov/abs/gr-qc/0303089
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spin of the electron is constrained to lie inside the space-like submanifold of curved spacetime. ... the spin
of the electron must be purely a space-like vector with no time-like component. This imposes an
important constraint on the motion of the electron's spin, such that whenever the space-like submanifold of
spacetime is disturbed by the passage of a gravitational wave, the spin must remain at all times
perpendicular to the local time axis. If the spin vector is constrained to follow a conical trajectory during
the passage of the gravitational wave, the electron picks up a Berry phase proportional to the solid angle
subtended by this conical trajectory after one period of the GR wave. In a manner similar to the persistent
currents induced by the Berry phase in systems with off-diagonal long-range order. ... such a Berry phase
induces an electrical current in the quantum Hall fluid, which is in a macroscopically coherent ground
state. ... This current generates an EM wave. Thus a GR wave can be converted into an EM wave. By
reciprocity, the time-reversed process of the conversion from an EM wave to a GR wave must also be
possible. ... The question immediately arises: EM radiation is fundamentally a spin 1(photon) field, but GR
radiation is fundamentally a spin 2 (graviton) field. How is it possible to convert one kind of radiation into
the other, and not violate the conservation of angular momentum? The answer: The EM wave converts to
the GR wave through a medium. Here specifically, the medium of conversion consists of a strong DC
magnetic field applied to a system of electrons. This system possesses an axis of symmetry pointing along
the magnetic field direction, and therefore transforms like a spin 1 object. When coupled to a spin 1
(circularly polarized) EM radiation field, the total system can in principle produce a spin 2 (circularly
polarized) GR radiation field, by the addition of angular momentum. ... In the case of superconductors,
Cooper pairs of electrons possess a macroscopic phase coherence, which can lead to an Aharonov-Bohm-
type interference absent in the ionic lattice. Similarly, in the quantum Hall fluid, the electrons will also
possess macroscopic phase coherence, ... which can lead to Berry-phase-type interference absent in the
lattice. Furthermore, there exist ferromagnetic superfluids with intrinsic spin, ... in which an ionic lattice is
completely absent,such in superfluid helium 3. In such ferromagnetic quantum fluids, there exists no ionic
lattice ... Thus there may be more than one kind of quantum fluid which can serve as a transducer between
EM and GR waves. ... However, it remains an open question as to how strong this interconversion process
is between EM and GR radiation. ...

... There exist other situations in which a minimal-coupling rule similar to the one above, arises for scalar
quantum fields in curved spacetime. ... Quantum mechanically, there may exist due to the macroscopic
quantum phase coherence of the superconductor, collective, many-body enhancements of the above
classical conversion efficiency. Most importantly, ...[see Speliotopoulos and Chiao, gr-qc/0302045 ]...
there must exist enhancements due to the fact that the intensive coupling constant sqrt(G) of the Feynman
graviton-matter vertex should be replaced by the extensive coupling constant sqrt(G) L, in order to account
correctly for the tidal nature of GR waves. ...[L is]... a new characteristic length scale L corresponding to
the typical size of the distance ... separating the test particle from the observer ... For example, L can be
the typical size of the detection apparatus ... or of the transverse Gaussian wave packet size of the
gravitational radiation ...

... How then do we account for the lack of any observable quantum transducer conversion in our
experiment? There are several possible reasons, the most important ones probably having to do with the
material properties of the YBCO medium. One such possible reason is the earlier observations of
unexplained residual microwave and far-infrared losses (of the order of 10^(-5) ohms per square at 10
GHz) in YBCO and other high Tc superconductors,which are independent of temperature and have a
frequency-squared dependence, ... which may be due to the fact that YBCO is a D-wave superconductor.
... In D-wave superconductors, there exists a four-fold symmetry of nodal lines along which the BCS gap
vanishes, ... where the microwave attenuation may become large. Thus D-wave superconductors are quite
unlike the classic, low-temperature S-wave superconductors with respect to their microwave losses. Since
one of conditions for a good coupling of a quantum antenna and transducer to the GR wave sector is
extremely low dissipative losses, the choice of YBCO as the material medium for the Hertz-type
experiment may not have been a good one. ..". [see gr-qc/0304026 ]

 

http://xxx.lanl.gov/abs/gr-qc/0302045
http://xxx.lanl.gov/abs/gr-qc/0304026
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In an article entitled On Emerging Coherence, Science 298 (20 Dec 2002) 2336-2337), Arthur T. Winfree says :

"... oscillating systems tend to "mutually entrain" ... The first tractable mathematical model of
emerging coherence was developed in 1966 ... In this severely simplified model, the unit oscillator
progresses along a fixed cycle of successive states that eventually lead back to a prior state. ... In
Josephson junctions driven by a constant current, the phase shift of a quantum wave function changes
progressively, eventually completing a cycle. ... the oscillators can be coupled together by weak
interactions ... it was found that such oscillators not only can attract one another in phase but can also
mutually repel ... They only mutually entrain when the intensity of mutual coupling is sufficient compared
with the range of their individual native frequencies. Below a threshold, anarchy prevails; above it,
there is a collective rhythm as some oscillators lock together. ... It was shown that aggregates of beating
heart cells couple electrically to beat as one and that in multinucleate "slime molds" all nuclei divide at
once as a result of chemical diffusion among them. ... Fireflies signal one another to flash together ...
Wiesenfeld ... Colet ... Strogatz, Phys. Rev. Lett. 76, 404 (1996) ... predicted the same sort of threshold
effect and sigmoidal rise of collective amplitude for Josephson junctions ...".

 

In their paper cond-mat/0104546, Callaway, Hopcroft, Kleinberg, Newman, and Strogatz say:

"... We analyze a minimal model of a growing network. At each time step, a new vertex is added; then,
with probability d, two vertices are chosen uniformly at random and joined by an undirected edge. This
process is repeated for t time steps. In the limit of large t, the resulting graph displays surprisingly rich
characteristics.

In particular, a giant component emerges in an infinite&endash;order phase transition at d = 1/8. At the
transition, the average component size jumps discontinuously but remains finite.

In contrast, a static random graph with the same degree distribution exhibits a second&endash;order phase
transition at d = 1/4, and the average component size diverges there.

These dramatic differences between grown and static random graphs stem from a positive correlation
between the degrees of connected vertices in the grown graph&emdash;older vertices tend to have higher
degree, and to link with other high&endash;degree vertices, merely by virtue of their age. We conclude
that grown graphs, however randomly they are constructed, are fundamentally different from their static
random graph counterparts ...".

 

 

Resonance and PSI

Clover | Magons | Bohm | Akira-Abyss-Matrix

Suppose that Alice has a superposition configuration of 10^17 tubulin-caged-electrons in her head.

Gravity is a very weak force, but try to use it to get a link between Alice and Bob.

Consider Alice's configuration to be a multipole gravitational antenna.

Although Gravity is very weak, a 10^17-pole can a very selective multipole antenna.

http://xxx.lanl.gov/abs/cond-mat/0104546
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As Jack Sarfatti points out, "... Does the selectivity scale as the coherence factor N^2 in N = 10^x. That is
N little Feynman amplitudes adding up coherently? That would be for a phased-array picture in ordinary
space. Like N atoms emitting photons in super-radiance. If we have N q-bits, then we have [ 2^N =
2^10^17 ] possible strings all adding together coherently in configuration space. ...".

See The Electrical Engineering Handbook (Dorf ed., CRC Press1993), Section IV Electromagnetics, 36
Antennas, 36.1 Wire, Arrays of Identical Elements, page 866).

Now suppose that Bob tries (and succeeds - here I won't say how) duplicating in his brain the Alice configuration of
10^17 tubulin-caged electrons.

Note that (10^17)^2 = 10^34 and that Gravitational G is of the order of 10^(-39) in terms of the proton
mass and 10^(-45) in terms of the electron mass. Could Resonance enhance the connection between Alice
and Bob by a factor of the order of roughly 10^11, so that

Resonance between the 10^17-pole Gravity Antennas in the heads of Alice and Bob could
overcome the weakness of Gravity ?

Two relevant sets of experiments are:

Grinberg-Zylberbaum
PEAR

According a 1997 Science Within Consciousness web article by Henry Swift:

"... The experiment conducted by neurophysiologist Grinberg-Zylberbaum ... The Einstein- Podolsky-
Rosen Paradox in the Brain; The Transferred Potential, Physics Essays 7,(4), 1994. ... demonstrate[s] the
existence of a macroscopic quantum system in the human brain through the demonstration of ...
non-local correlation between brains ... In this experiment two subjects ... meditated together for twenty
minutes. A total of seven pairs of subjects of both sexes, with ages from 20-44 years participated in the
study. After meditation and while maintaining their "direct communication" (without speech), they were
placed in semi-silent, electro-magnetically shielded chambers separated by 45 feet. ... Both subjects were
connected to EEG instruments and 100 random flashes of light were presented to subject A, while both
remained reclined with semi-closed eyes. Subject B was not told when the light was flashed for subject A,
and control correlation checks were also made at random times with no light flashes. The results indicated
that, "after a meditative interaction between two people who were instructed to maintain direct
communication (i.e. to feel each other's presence even at a distance), in about one out of four cases when
one of the subjects was stimulated in such a way that his/her brain responded clearly (with a distinct
evoked potential), the brain of the nonstimulated subject also reacted and showed a transferred potential of
a similar morphology....

 

... The striking similarity of the transferred and evoked potentials and the total absence of transferred
potentials in the control experiments leave no room for doubt about the existence of an unusual

http://www.swcp.com/%7Ehswift/swc/Spring97/9701swift.html
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phenomenon, namely, propagation of influence without local signals. ... It is also extremely significant that
the occurrence of transferred potential is always associated with the participants' feeling that their
interaction is successfully completed (in contrast to the lack of transferred potential, when there is no such
feeling). The interaction that correlates the subjects under study is entirely an interaction via non-local
consciousness. ... none of the subjects B ever reported realizing any type of conscious experience related
to theappearance of the transferred potential ...".

According to a 1996 DynaPsych article by Ervin Laszlo:

"... A particularly poignant example was furnished by a young couple, deeply in love. Their EEG patterns
remained closely synchronized throughout the experiment, testifying to their report of feeling a deep
oneness. ... In a limited way, Grinberg-Zylberbaum could also replicate his results. When a subject
exhibited the transferred potentials in one experiment, he or she usually exhibited them in subsequent
experiments as well. ...".

What has Grinberg-Zylberbaum done since 1994? That is unknown. According to an article by Sam Quinones, in the
July/August 1997 New Age Journal, as shown on a Sustained Action web page:

"... In 1977 Grinberg returned to Mexico City ... A deeply spiritual man, Grinberg had moved from houses
where he felt bad energy, believed he once had flown, and kept a meditation room lined with books and
pictures of gurus. A semi-observant Jew, he sought out great thinkers on the Kabbalah. ... at UNAM ... he
... met the person who, he wrote later, would influence him more than any other: Barbara Guerrero, a
former cabaret singer and lottery ticket seller who had fought with Pancho Villa as a young girl. Doña
Pachita, as Guerrero was known, was a curandera. ... Pachita could go into a trance state during which the
spirit of Cuauhtémoc, the nephew of the great Aztec ruler Moctezuma, occupied her consciousness. ...
Grinberg ... believed that experience and perception were created as a result of this interaction, and that
the curative powers of shamans and *curanderas* like Pachita came from their ability to gain access to the
informational matrix and change it, thereby affecting reality. ...

... Grinberg designed an experiment . . . using two people instead of one. Both subjects, with electrodes
attached to their skulls, were put in a dark room and told to try to achieve a sort of meditative union. After
twenty minutes, one was sent to a separate room. The remaining person was stimulated with a series of
light flashes or sounds while his or her brain waves were measured. The brain waves of the isolated person
were also measured. In 1987 Grinberg recorded for the first time a simultaneous reaction to the stimuli on
the part of the isolated, non-stimulated person, a phenomenon he called 'transferred potential.' Over the
years, with increasingly sophisticated equipment, he documented transferred potential 25 percent of
the time, he wrote. It was a remarkable finding, totally contrary to the tenets of mainstream science.
Grinberg believed it supported his theory of a neuronal field connecting all human minds. ...

... In 1991, Grinberg, his wife, and Tony Karam visited Castaneda at the latter's invitation in Los Angeles.
There, Karam says, Castaneda proposed that Grinberg leave his UNAM lab to live in his community.
Grinberg declined. Their relationship disintegrated during a trip Castaneda took to Mexico City two years
later. Grinberg's friends and family remember him frequently calling Castaneda an egomaniac, more
interested in power than truth. They also recall that Tere [Grinberg's wife] remained enamored with
Castaneda and his group. ...

... For Jacobo Grinberg Zylberbaum, 1994 was a pretty good year. ... At his laboratory in the psychology
department of the National Autonomous University of Mexico (UNAM) in Mexico City, he recorded the
brain waves of a shaman, Don Rodolfo from Veracruz, in a trance state. ... Grinberg's book on his seminal
influence, Barbara Guerrero, the blind witch doctor known as Dona Pachita, was finally about to be
published in English. ... Then in December, Grinberg missed some appointments with students. Two days
before his long-awaited trip to Nepal on December 14, he failed to attend his own birthday party. ... When
Grinberg did not return from Nepal as planned, still no one thought much of it. ... But the weeks became
months. Calls were made ... Nothing. No record of Grinberg or his wife ... Tere ... even leaving Mexico. ...

http://www.goertzel.org/dynapsyc/1996/subtle.html
http://www.sustainedaction.org/Explorations/professor_jacobo_grinberg.htm
http://www.sustainedaction.org/Explorations/professor_jacobo_grinberg.htm


Quantum Consciousness

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/QuanConResonance.html[4/16/18, 1:46:10 AM]

In the two-and-a-half years since he disappeared, no trace of him, dead or alive, has been found. All
that remain are his books, his theories ... The theory for which Grinberg came to be known reflected his
personality. Relying on physics and his experiences with witch doctors, or *curanderos*--a bit of Einstein,
a bit of Dona Pachita--its essential message was warm and hopeful: All humankind is interconnected.
...".

 

 

Princeton Engineering Anomalies Research

According to the Princeton Engineering Anomalies Research web site:"... The Princeton Engineering Anomalies
Research (PEAR) program was established at Princeton University in 1979 by Robert G. Jahn, then Dean of the School
of Engineering and Applied Science, to pursue rigorous scientific study of the interaction of human consciousness with
sensitive physical devices, systems, and processes common to contemporary engineering practice. ...

... Over the laboratory's 20-year history, thousands of such experiments, involving many millions of trials, have been
performed by several hundred operators. The observed effects are usually quite small, of the order of a few parts in ten
thousand on average, but they are statistically repeatable and compound to highly significant deviations from chance
expectations. These results are summarized in "Correlations of Random Binary Sequences with Pre-Stated Operator
Intention: A Review of a 12-Year Program." ...

...[ The following image is from "Correlations of Random Binary Sequences with Pre-Stated Operator Intention: A Review of a 12-Year Program." ]...

http://www.princeton.edu/%7Epear/
http://www.princeton.edu/%7Epear/
http://www.princeton.edu/%7Epear/correlations.pdf
http://www.princeton.edu/%7Epear/correlations.pdf
http://www.princeton.edu/%7Epear/correlations.pdf
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... A number of secondary correlations reveal structural features within these human/machine databases. In many
instances, the effects appear to be operator-specific in their details and the results of given operators on widely
different machines frequently tend to be similar in character and scale. Pairs of operators with shared intentions are
found to induce further anomalies in the experimental outputs, especially when the two individuals share an emotional
bond. The data also display significant disparities between female and male operator performances, and consistent
series position effects are observed in individual and collective results. These anomalies can be demonstrated with the
operators located up to thousands of miles from the laboratory, exerting their efforts hours before or after the actual
operation of the devices. ... These random devices also respond to group activities of larger numbers of people, even
when they are unaware of the machine's presence. "FieldREG" data produced in environments fostering relatively
intense or profound subjective resonance show larger deviations than those generated in more pragmatic assemblies. ...
Venues that appear to be particularly conducive to such field anomalies include small intimate groups, group rituals,
sacred sites, musical and theatrical performances, and charismatic events. In contrast, data generated during academic
conferences or business meetings show no deviations from chance. ...

.. One ... Theoretical Model ... has been proposed and developed under the major premise that the basic processes by
which consciousness exchanges information with its environment, orders that information, and interprets it, also enable
it to bias probabilistic systems and thereby to avail itself of some control over its reality. This model regards the
concepts that underlie all physical models of reality, particularly those of observational quantum mechanics such as the
principles of uncertainty, complementarity, and wave mechanical resonance, as fundamental characteristics of
consciousness rather than as intrinsic features of an objective physical environment. In this view, the "anomalous"
phenomena observed in the PEAR experiments become quite normal expectations of bonded human/machine and
human/human systems, and the door is opened for all manner of creative consciousness/environment interactions. See
"On the Quantum Mechanics of Consciousness, With Application to Anomalous Phenomena". ...".

 

Clover

When I was a small child, there was a clover patch in my back yard. I very much wanted to find a 4-leaf clover, and I
did not have much else to do, so I spent a lot of time looking for 4-leaf clovers. For a few days I found only standard
3-leaf clovers, but after a few days I found a 4-leaf clover. For the next several days, I found more and more 4-leaf
clovers, and I began to wonder about maybe finding clovers with more leaves. Some days later, I found some 5-leaf

http://www.princeton.edu/%7Epear/FRII.pdf
http://www.princeton.edu/%7Epear/FP_PEAR.pdf
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clovers.

The 4-leaf and 5-leaf clovers in the above picture were found by a friend of mine in Georgia during the year 2002.
While 4-leaf clovers have an extra leaf beyond the usual 3, it seems to me that 5-leaf clovers are formed by doubling
one of the 4 leaves of a 4-leaf clover, so that it would be natural to find clovers of 6, 7, or 8 leaves by doubling 2, 3, or
all 4 of the leaves of a 4-leaf clover.

That is exactly what I had found after a bit more childhood searching: clovers with 6, then 7, and, later, 8 leaves. 8 was
the maximum number of leaves I found on a clover. To me, clover symbolized my D4-D5-E6-E7-E8 VoDou Physics
model, as follows:

3-leaf clover represents D3 of Conformal Spin(2,4);
4-leaf clover represents D4 of Spin(1,7);
5-leaf clover represents D5 of Spin(1,9);
6-leaf clover represents E6;
7-leaf clover represents E7;
8-leaf clover represents E8.

From another point of view:

3-leaf clover represents 3-dimensional space of physical Minkowski spacetime with Imaginary Quaternionic
structure;
4-leaf clover represents 4-dimensional spacetime of (1,3) physical Minkowski spactime with Quaternionic
structure;
5-leaf clover represents 5-dimensional (2,3) anti-deSitter spacetime;
6-leaf clover represents 6-dimensional (2,4) Conformal spacetime with some Quaternionic structure and some
vestigial Octonionic structure;
7-leaf clover represents 7-dimensional (0,7) spacetime with Imaginary Octonionic structure;
8-leaf clover represents 8-dimensional (1,7) spacetime with Octonionic structure that is reducible to the
Quaternionic structures of (1,3) physical Minkowski spacetime plus CP2 CP2 Internal Symmetry Space (the
doubling of the 4 leaves of a 4-leaf clover reminds me of constructing Octonions by Cayley-Dickson doubling of
Quaternions).

That is exactly what I had found after a bit more childhood searching: clovers with 6, then 7, and, later, 8 leaves. 8 was
the maximum number of leaves I found on a clover.

After I got a little older and spent less time and energy in the clover patch, I have not found such things. If you are
connected with something like a clover patch, you can select (maybe by Resonant Connections and the Quantum Zeno
Effect and the Quantum Anti-Zeno Effect) which futures involve you and it, and so influence Fate.

To me, clover Resonant Connections represent the Resonance Phenomena of Quantum Consciousness and IFA.

A theme of the movie Akira is connection between Consciousness and DNA.
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Magons

Michael Gibbs describes a game about magic in which some of his ideas seem to me to correspond to Quantum
Consciousness Resonance. Here are some quotes from his description ( I have changed his "magerium" from a
substantive element to a structural pattern. ):

"... THE SCIENCE OF MAGIC

The magic force is carried by ... particles known as magons ...
magerium ...[is a type of structure that]... interacts ... strongly with magons ... because of its unique ... structure ...
neural tissues of some creatures (including humans) ... incorporates magerium ... structure ...
Individuals having substantial quantities of this ...[structure]... are able to affect the flow of magon particles
around them. ...

Magons tend to resonate between objects similar in structure in an effect similar to a laser cavity. The flow between
two similar objects can be much greater than the ambient magonic radiation. This effect is enhanced if one structure
contains amounts of magerium. The radiation increases exponentially with time up to a maximum value which depends
on the fraction of reflected energy and the distance between the objects. The rate at which the energy builds up is
smaller at greater distances. Any dissimilarity between the objects will allow the majons to dissipate, exerting a force
on both objects to make them more similar. Often this energy ends up in the forms of heat.

With very careful control, a mage can form an image in his mind which will resonate with an intended object. By
slowly changing this image, the energy in the magic beam can create a corresponding change in the object.

Magic ability varies with innate ability (quantity of magerium ...) and the ability of the mage to accurately form and
modify mental images, which can be improved by training and practice.

THE PRACTICE OF MAGIC

All students of magic are taught the three F's: focus, fidelity, and fine control.

The ability to focus allows one to be more selective about the target of the magic and greatly enhances the speed
at which magic energy builds during the casting of a spell.
Fidelity is necessary to establish the resonance between the mental image and the target. Imperfections in the
image allow energy to leak from the resonant beam, resulting in less available energy. Worse yet, some of the
leaked energy dissipates as heat in both the caster and the target, sometimes with disastrous consequences.
Fine control is necessary to cast magic over complicated objects or control very small parts (such as the inside
of a lock). Fine control can also enable the caster to focus shorter wavelength magons, resulting in more
powerful spells. Early on, students practice focus by setting up a hundred identical glass eggs on their ends (there
is a small flat spot on the end of each egg) in a ten by ten array. They stare at a magic circle for a minute or two
and then the instructor selects an egg at random and asks the student to levitate the selected egg, leaving the
others undisturbed.

SCIENTIFIC NOTE: A magic circle looks just like a Fresnel lens. The pattern of excitation in the visual cortex creates
a lens of magerium ... which focuses magic energy. Eventually, the student learns to recreate this pattern from memory
without having to stare at a magic circle. ... Spells can be impressed into magic crystals by a talented mage. The
quality of the crystals has a great effect on the amount of power a crystal can channel. A flawed crytal will dissipate
energy as heat rapidly, often destroying the crystal. The most powerful crystals are diamonds containing magerium in
their lattices. ...".

 

Bohm

http://members.aol.com/jmtsgibbs/
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David Bohm's ideas about Quantum Consciousness are useful and interesting.

In his paper A new theory of the relationship of mind and matter, Philosophical Psychology, vol.. 3, no. 2, 1990, pp.
271-286, reprinted on The Neo-Noetics Page web site, Bohm said "... Let us now return to a consideration of the
quantum theory. What is its relationship to the interweaving of the physical and the mental ...? First, let us recall
that because the quantum potential may be regarded as information whose activity is to guide the "dance" of the
electrons, there is a basic similarity between the quantum behaviour of a system of electrons and the behaviour
of mind. But if we wish to relate mental processes to the quantum theory, this similarity will have to be extended. ...
one could begin by supposing, for example, that as the quantum potential constitutes active information that can
give form to the movements of the particles, so there is a superquantum potential that can give form to the
unfoldment and development of this first order quantum potential. ...

[ My comment: Bohm's "superquantum potential" is Jack Sarfatti's "back-reaction", which can be realized
physically from the Many-Worlds point of view by States of Consciousness using the Quantum Zeno
effect and the Quantum Anti-Zeno effect to prune the branches of Worlds in the MacroSpace of the
Many-Worlds. ]

... This latter would no longer satisfy the laws of the current quantum theory, which latter would then be an
approximation ...

[ My comment: As Jack Sarfatti has pointed out, based on papers (Physics Letters A 156, No.1-2, June
1991 and Physics Letters A 158, No.1-2, August 1991) by Antony Valentini, conscious back-reaction
could violate the assumption of equilibrium that current ordinary quantum theory uses to obtain the Born
approximation that the square of the amplitude of the wave function gives the probability of experimental
results. As Antony Valentini says in quant-ph/0203049, NonEquilibrium Quantum Processes can "... be
used to send instantaneous signals, to violate the uncertainty principle, to distinguish non-orthogonal
quantum states without disturbing them, to eavesdrop on quantum key distribution, and to read all the
results of a parallel quantum computation. ... pilot-wave theory indeed allows ... one to consider arbitrary
'nonequilibrium' initial distributions ...". ]

... that which we experience as mind ... will ... move the body by reaching the level of the quantum potential and of the
'dance' of the particles. ... It is thus implied that in some sense a rudimentary mind-like quality is present even at the
level of particle physics, and that as we go to subtler levels, this mind-like quality becomes stronger and more
developed. ... there is no real division between mind and matter ... Extending this view, we see that each human being
similarly participates in an inseparable way in society and in the planet as a whole. What may be suggested further is
that such participation goes on to a greater collective mind, and perhaps ultimately to some yet more comprehensive
mind in principle capable of going indefinitely beyond even the human species as a whole. ...".

 

Akira-Abyss-Matrix

The movies Akira, The Abyss, and The Matrix all deal with PSI of Quantum Consciousness.

 

Archetypes, Mandalas and Muses

 

http://members.aol.com/Mszlazak/BOHM.html
http://www.stardrive.org/
http://www.fourmilab.ch/rpkp/valentini.html
http://www.fourmilab.ch/rpkp/valentini.html
http://xxx.lanl.gov/abs/quant-ph/0203049
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Resonance and the Big Bang

Jack Sarfatti considers

"... The zero point fluctuation Lamb shift [about 1060 MHz or about 10^9 Hz] in hydrogen ...".

along with the fact that

"... The cosmological redshift due to the expansion of the 3D space of the universe ("Hubble flow") is

df/f = exp(Hr/c) -1

[where] df is the shift in frequency f, H is Hubble's constant, H/c = 10^(-28) cm^(-1), and H = (1/3) 10^(-17) sec^(-
1). ... [and] r is the spatial separation between two identically constructed atomic clocks ...

[Then, assuming] Hr/c << 1 ...

df = Hrf/c

... You can ... imagine zero point vacuum fluctuations of virtual photons of frequency [ f = c/R. ...where R = Planck
length = 10^(-33) cm] ... [so that ] ...

df = Hr/R

... if we use Lamb shift atomic clocks we can detect the cosmological redshift of the zero point vacuum fluctuations as
the beat in the Lamb shift radiation from spatially separated atoms. Even though we cannot directly detect virtual zero
point photons we can detect their differential effects on relative phases. ...

You can think of df as the beat frequency if you allow the light from the two radiators to superpose. ...".

 

Using the values of H and R, we have

df = r x (1/3) x 10^(-17) / 10^(-33) = r x (1/3) x 10^16 Hz

Now, look at the beats between two electrons in adjoining tubulin cages, about 4 nanometers apart, so that r = 4 x
10^(-7) cm:

df = 4 x 10^(-7) x (1/3) x 10^16 Hz = about 10^9 Hz = Hydrogen Lamb shift.

Jack Sarfatti asks:  

"... Is there intelligible information in these beats? Deliberate messages? ...".

If so,

Tubulin Electrons could tune into Information from the Big Bang.
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Energy and Stability

If N of the brain's 10^18 tubulin electrons are involved in a single conscious thought, they are resonantly connected
and correlated as part of a single superposition collective system, in which scaling is not linear, but as the square of N.
For instance, Carver Mead in his book Collective Electrodynamics (MIT 2000) says, at page 21:

"... Instead of scaling linearly with the number of charges that takes part in the motion, the momentum of a
collective system scales as the SQUARE of the number of charges! ... In an arrangement where charges
are constrained to move in concert, each charge produces phase accumulation, not only for itself but for all
the other charges as well. So the inertia of EACH CHARGE increases linearly with the number of charges
moving in concert. The inertia of the ensemble of coupled charges must therefore increase as the square of
the number of charges. ...".

Note that in the above-quoted passage Carver Mead is explicitly dealing with momentum and that energy is the time-
component of 4-momentum.

Further, on page 24, Carver Mead says (about N turns of coil closely coupled, which is like an N-turn coil, or I would
say like N tubulin dipoles):

 "... we conclude that an N-turn closely coupled coil has an inductance L = N^2 L0. Once again, we see
the collective interaction scaling as the square of the number of interacting charges. ... collective quantum
systems have a correspondence limit markedly different from that of classical mechanical systems. ...
Collective quantum systems do not have a classical correspondence limit ...".

 

For example, consider the maximal case of N tubulin electrons with N = 10^18, each electron having thermal energy E
= kT, where k = 10^(-23) Joules Kelvin^(-1) and T = 300 Kelvin, so that Total Thermal Energy = N^2 kT = 10^(36-
23) x 300 = 3 x 10^15 Joules. ( Due to the nonlinear square-scaling, it would take less if the collapse took place gradually, a few electrons
at a time. ) Note that decoherence by external thermal energy, with square-scaling, is different from the self-decoherence
of the superposition state, based on the energy-time uncertainty principle Energy x Time = h, by which a conscious
thought quantum state decoheres to form a completed thought.

If N tubulin electrons are in a collective superpostion state of conscious thought, then the total energy needed to
decohere them by external thermal energy (decoherence due to the heat of the brain) is much greater than the classical
kinetic heat energy in the brain, so that

Quantum Consciousness in the brain is stable against thermal decoherence due to the heat of the brain.

 

 

Carver Mead summarizes his views on Electromagnetic Energy on pages 71-72 of his book Collective Electrodynamics
(MIT 2000):

"... The behavior of colective electron systems is dominated by the interaction of each element with all of
the others. The interaction energy scales with the square of the number of electrons. The degrees of
freedom of the system can be expressed in terms of the phase of the wave function, of the four-potential,
or of the circuit variables (voltage and current). These three sets of variables are projections of the same
reality onto three different screens - each represents the same underlying degrees of freedom. To illustrate
the power of maintaining these parallel views, we have treated a number of configurations using more than
one approach. We have found that the concepts of kinetic and potential energy, and the conservation of
total energy are useful in unifying these three representations. The energy-density scalar represents all
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the energy in the system; no additional "field energy" is required. ...

... Thus, there are two ways that collective coherent quantum systems exhibit a voltage proportional to
current:

The first is in an open, propagating system;
the second is in a closed, quantized system.

In both cases, the proportionality results from the exact equality of kinetic and potential energies. In
neither case is energy dissipated, unlike the usual conception of resistance as having a dissipative effect.
The ratio of these two fundamental resistances is a dimensionless number. For historical reasons, the ratio
that was first recognized, called the fine-structure constant alpha, differs from the resistance ratio by a
factor of 2:

R_FS / R_vK = mu_0 c q_e^2 / h = 2 alpha. ...

[ compare the interpretation of alpha as the probability for an electron to emit or absorb a photon, with the electron charge q_e
being the amplitude for an electron to emit or absorb a photon ]

.... R_vK = 25812.8065 ohms ... is called the quantized Hall resistance, or the von Klitzing resistance ...
and is now the international standard of resistance. ... In extremely pure semiconductors at cryogenic
temperatures, the mutual quantization of charge and flux is an extremely strong effect, allowing the ratio ...
of voltage transverse to current ...

V / I = n PHI_0 / m q_0 = ( n / m ) ( h / q_0^2 )

... to be determined to a few parts in 10^9. When q_0 is equal to the electron charge q_e, the resistance ...
with n = m is R_vK ...".

 

 

Sometimes I go beyond the Natural Units in which c = G = h = 1

to use what we used to call in college

SuperNatural Units in which c = G = h = 1 = 2 = pi

(In other words I sometimes ignore factors like 2 and pi, etc., for simplicity.)

Tony Smith's Home Page

......



F4 and E8: 
               Commutators and AntiCommutators 

Frank Dodd (Tony) Smith Jr. - 2013

Abstract: 

Realistic Physics models must describe both commutator Bosons and 
anticommutator Fermions so that spin and statistics are consistent. 
The usual commutator structure of Lie Algebras can only describe Bosons, 
so a common objection to Physics models that describe both Bosons and Fermions  
in terms of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
is that they violate consistency of spin and statistics by using Lie Algebra 
commutators to describe Fermions. 
However, 
Pierre Ramond has shown in hep-th/0112261 as shown that the exceptional Lie 
Algebra F4 can be described using anticommutators as well as commutators. 
This essay uses the periodicity property of Real Clifford Algebras to show 
that E8 can also be described using anticommutators as well as commutators 
so that it may be possible to construct a realistic Physics model 
that uses the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

E8 also inherits from F4 Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  



Realistic Physics models must describe both 
integer-spin Bosons whose statistics are described by commutators 
(examples are Photons, W and Z bosons, Gluons, Gravitons, Higgs bosons)
and 
half-integer-spin Fermions whose statistics are described by anticommutators. 
(examples are 3 generations of Electrons, Neutrinos, Quarks and their antiparticles)  

Lie Algebra elements are usually described by commutators of their elements 
so 
if a Physics model attempts to describe both Bosons and Fermions as elements 
of a single unifiying Lie Algebra (for example, Garrett Lisi's E8 TOE) 
a common objection is: 

since the Lie Algebra is described by commutators, 
it can only describe Bosons and cannot describe Fermions

therefore
models (such as Garrett Lisi's) using E8 as a single unifying Lie Algebra 

violate the consistency of spin and statistics and are wrong. 

However, Pierre Ramond has shown in hep-th/0112261 as shown that the 
exceptional Lie Algebra F4 can be described using anticommutators as well as 
commutators. 

The periodicity property of Real Clifford Algebras shows that E8 inherits from F4 
a description using anticommutators as well as commutators so that 
it may be possible to construct a realistic Physics model that uses 
the exceptional Lie Algebra E8 to describe both Bosons and Fermions. 

Here are relevant quotes from hep-th/0112261 by Pierre Ramond: 
"... exceptional algebras relate tensor and spinor representations 
of their orthogonal subgroups,
while Spin-Statistics requires them to be treated differently ...
all representations of the exceptional group F4 are generated by three sets
of oscillators transforming as 26. We label each copy of 26 oscillators as

and their hermitian conjugates, and where k = 1, 2, 3. 
Under SO(9), the A[k]_i transform as 9, B[k]_a transform as 16, and A[k]_0 is a 
scalar. They satisfy the commutation relations of ordinary harmonic oscillators 



Note that the SO(9) spinor operators satisfy Bose-like commutation relations 

The generators T_ij and T_a 

satisfy the F4 algebra, 

so that the structure constants are given by 

The last commutator requires the Fierz-derived identity 

from which we deduce 

To satisfy these commutation relations, we have required both A_0 and B_a 
to obey Bose commutation relations 

(Curiously, 
if both [ A_0 and B_a ] are anticommuting, the F4 algebra is still satisfied). ...".



The 1 + 9 + 16 = 26 oscillators 

represent the 26-dim lowest-dimensional non-trivial represenstion of 52-dim F4 .

The 36 + 16 = 52 generators 

represent the 52-dim adjoint representation of F4 written as commutators. 

By the remark shown in bold in the quote above, Ramond states that 
the 16 Spinor oscillators B[k]_a can be written as anticommutators 
as well as commutators and that both cases produce the 52-dim F4 algebra. 

Physically, this means that if you use the 52-dim F4 to build a physics model 
with Fermions being represented by 16-dim F4 / SO(9) = OP2 
then 
you can use the anticommutator structure of the 16-dim B[k]_a 
to satisfy the spin-statistics theorem 
because 
the B[k]_a represent a 16 of SO(9) which is also OP2 = F4 / SO(9) . 

To see how this anticommutator structure extends to E8, 
note that the lowest-dimensional non-trivial representation of E8 is 248-dim 
and that the adjoint representation of E8 is also 248-dim. 



As shown by T. Fulton in J. Phys. A: Math. Gen. 18 (1985) 2863-2891 
(quotation slightly modified due to typographical considerations etc): 

"... Schwinger ... has studied the generators and irreps of SU(2) in terms of two 
Bose oscillators (hereafter abbreviated SHO) ... the algebras of the classical 
groups ... A(n) ; B(n) ; D(n) ; C(n) have been realized in terms of Fermi oscillators. 
The spinor irreps of the orthogonal groups ... are the only ones which ... have been 
constructed ... using Fermi oscillators. These irreps involve various nunbers of 
Fermi oscillator creation operators a†_i 
...
the elementary spinor irreps of the orthogonal groups can be written in terms of a 
single SHO creation operator acting on the vacuum state ... the 'vacuum state' does 
not have zero weight, but is an element of a spinor irrep. 
... 
For D(n), the 'vacuum state', together with all states formed by even powers of a†  
operating on this state, up to the maximum possible such power, constitute the 
elements of one of the elementary spinor irreps; all possible odd powers of a† , 
operating on the 'vacuum', constitute the set of all elements of the other elementary 
spinor irrep ... 
... 
F(4) ... we have elementary irrep f1 = 26-dim 
so that D(13) = SO(26) contains F4 
The other elementary irrep of F(4) is f2 = 52-dim 
... 
E(8) ... we have elementary irrep f1 = 248-dim 
The simplest embedding of E(8) is to choose D(124) = SO(248) contains E(8) ...". 

Physically, if you use the 248-dim E8 to build a physics model 
with Fermions being represented by 128-dim E8 / D8 = (OxO)P2 
and 
if E8 inherits anticommutator structure from F4 
then
you can use anticommutator structure of the 128-dim (OxO)P2 
to satisfy the spin-statistics theorem. 



 

To see how the anticommuting property of the 16 B_a elements of F4  
can be inherited by some of the elements of E8, 
consider that 52-dimensional F4 is made up of: 

28-dimensional D4 Lie Algebra Spin(8) (in commutator part of F4) 
8-dimensional D4 Vector Representation V8 (in commutator part of F4)
8-dimensional D4 +half-Spinor Representation S+8 (in anticommutator part of F4)
8-dimensional D4 -half-Spinor Representation S-8 (in anticommutator part of F4)

Since 28-dimensional D4 Spin(8) is the BiVector part BV28 
of the Real Clifford Algebra Cl(8) with graded structure 
Cl(8) = 1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
and with Spinor structure 
Cl(8) = (S+8 + S-8) x (8 + 8)

F4 can be embedded in Cl(8) (blue commutator part, red anticommutator part):

F4 = V8 + BV28 + S+8 + S-8

Note that V8 and S+8 and S-8 are related by the Triality Automorphism. 



Also consider the 8-periodicity of Real Clifford Algebras, 
according to which for all N 

Cl(8N) = Cl(8) x ...(N times tensor product)... Cl(8)

so that in particular Cl(16) = Cl(8) x Cl(8) 
where Cl(16) graded structure is 1 + 16  + BV120 + 560 + ... + 16 + 1 
and Cl(16) Spinor structure is ( (S+64 + S-64) + (64 + 64) ) x (128 + 128)
and Cl(16) contains 248-dimensional E8 as 

E8 = BV120 + S+64 + S-64 

where BV120 = 120-dimensional D8 Lie Algebra Spin(16)
and S+64 + S-64  = 128-dimensional D8 half-Spinor Representation

Consider two copies of F4 embedded into two copies of Cl(8). 

For commutator structure: 

The tensor product of the two copies of Cl(8) can be seen as 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1 
x 

1 + V8 + BV28 + 56 + 70 + 56 + 28 + 8 + 1

which produces the Real Clifford Algebra Cl(16) with graded structure 

1 + 16  + BV120 + 560 + 1820 + ... + 16 + 1 

where the Cl(16) BiVector BV120 is made up of 3 parts

BV120 = BV28x1 + 1xBV28 + V8xV8

that come from the V8 and BV28 commutator parts of the two copies of F4.

This gives the commutator part of E8 as BV120 inheriting commutator structure 
from the two copies of F4 embedded in two copies of Cl(8) whose tensor product 
produces Cl(16) containing E8.



For anticommutator structure: 

The tensor product of the two copies of 256-dim Cl(8) can also be seen as 

( (S+8 + S-8) x (8 + 8) ) 
x 

( (S+8 + S-8) x (8 + 8) )

which produces the 2^16 = 65,536 = 256x256-dim Real Clifford Algebra Cl(16) 

( (S+8 + S-8) x (S+8 + S-8)) 
x 

( (8 + 8) x (8 + 8) )

with 256-dimensional Spinor structure 

( (S+8 + S-8) x (S+8 + S-8)) = 

= ( (S+8 x S+8) + (S-8 x S-8) ) + ( (S+8 x S-8) + (S-8 x S+8) ) 

that comes from the S+8 and S-8 anticommutator parts of the two copies of F4.

Since the (S+8 x S-8) and (S-8 x S+8) terms inherit mixed helicities from F4

only the (S+8 x S+8) and (S-8 x S-8) terms inherit consistent helicity from F4. 

Therefore, define S+64 = (S+8 x S+8) and S-64 = (S-8 x S-8)
so that 

( S+64 + S-64 ) = 128-dimensional D8 half-Spinor Representation 

This gives the anticommutator part of E8 as S+64 + S-64 inheriting 
anticommutator structure from the two copies of F4 embedded in two copies of 
Cl(8) whose tensor product produces Cl(16) containing E8.



The result is that 248-dimensional E8 is made up of: 

BV120 = 120-dimensional D8 Lie Algebra Spin(16) (commutator part of E8) 

128-dimensional ( S+64 + S-64 ) D8 half-Spinor (anticommutator part of E8)

Note that since the V8 and S+8 and S-8 components of F4 are related by Triality, 
and since 
the E8 component BV120 contains 64-dimensional V8xV8
and 
the 64-dimensional E8 component S+64 = S+8 x S+8 
and 
the 64-dimensional E8 component S-64 = S-8 x S-8

E8 inherits from the two copies of F4 a Triality relation 

V8xV8 = S+64 = S-64 

The commutator - anticommutator structure of E8 allows construction of realistic 
Physics models that not only unify both Bosons and Fermions within E8
but 
also contain Triality-based symmetries between Bosons and Fermions 
that can give the useful results of SuperSymmetry 
without requiring conventional SuperPartner particles that are unobserved by LHC.  

CONCLUSION:

Unified E8 Physics models can be constructed without violating spin-statistics, 
so that evaluation of such models as Garrett Lisi's E8 TOE 
and my E8 Physics model at http://vixra.org/abs/1108.0027 should be based 
on other criteria such as consistency with experimental observations.

http://vixra.org/abs/1108.0027
http://www.valdostamuseum.org/hamsmith/E8physics2011.pdf


Cl(16) contains E8
Cl(16) = 1 + 16  + 120 + 560 + 1820 + ... + 16 + 1= 

= ( (64++ + 64--) + (64+- + 64-+) ) x 256 

Cl(16) = Cl(8)1 x Cl(8)2 where Cl(8)1 contains F41 and Cl(8)2 contains F42

( 8ofF41 x 8ofF42 ) + 28ofF41x1ofCl(8)2 + 28ofF42x1ofCl(8)1 = 64 + 28 + 28 = 120ofE8

( 8+ofF41 + 8-ofF41 ) x ( 8+ofF42 + 8-ofF42 ) gives ( 64++ + 64-- )ofE8 
(because the terms ( 64+- + 64-+ ) are rejected as unphysical mixed helicity)

( The notation -> denotes a Maximal Contraction )

E8 = 120 + ( 64++ + 64-- ) 
E8 -> A7 = SU(8) part of U(8) for 8 position x 8 momentum = 64 generators

- semidirect product with -
28 + 64 + 1 + 64 + 28 Heisenberg Algebra H92 for 

28 gauge bosons for A2xA1xA0 = SU(3)xSU(2)xU(1) plus 
D3 = Spin(2,4) = A3 = SU(2,2) Conformal Gravity 

and for 
64 = 8x8 of 8 components of 8 Fermions

E7.5 ->E7 - semidirect product with - 28+1+28 Heisenberg Algebra H28 
28 = Quaternionic Jordan Algebra J4(Q) =(bijection)=  D4

D4 = Spin(8) = (Standard Model + Gravity) Gauge Bosons

E7 -> E6 - semidirect product with - 27+1+27 Heisenberg Algebra H27 
27 has 3 diagonal generators of Quaternion SU(2) + ( 8 + 8 ) Fermions) + 8 Spacetime vectors

 27 = Octonionic Jordan Algebra J3(O) =(bijection)= J4(Q)o  

E6 -> D5 = Spin(10) - semidirect product with - 16+1+16 Heisenberg Algebra H16 
16 = (26-10)-dim Fermion part of J3(O)o 

E6 = F4 + J3(O)o 26-dim traceless part of 27-dim Jordan Algebra J3(O)

F4 = 8 + 28 + ( 8+ + 8- ) 
F4 -> B3 = ( Spin(6) + S6 ) - semidirect product with - 15+1+15 Heisenberg Algebra H15 

for 15 D3 = Spin(2,4) Conformal Gauge Bosons 
6-dim Conformal Spacetime reduces to M4 Physical Spacetime

Cl(8) = 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 = ( 8+ + 8- ) x 16
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E8 Geometry and Physics
( E8, the Lie algebra of an E8 Physics Model, is rank 8 and has 8+240 = 248 dimensions - Compact Version -

Euclidean Signature - for clarity of exposition - much of this is from the book Einstein Manifolds (by Arthur L. Besse,
Springer-Verlag 1987):

 Type EVIII rank 8 Symmetric Space Rosenfeld's Elliptic Projective Plane (OxO)P2

E8 / Spin(16) = 64 + 64
The Octonionic structure of (OxO)P2 gives it a natural torsion structure *

for which 64 looks like ( 8 fermion particles ) x ( 8 Dirac Gammas )

and 64 looks like ( 8 fermion antiparticles ) x ( 8 Dirac Gammas )

 Type BDI(8,8) rank 8 Symmetric Space real 8-Grassmannian manifold of R16 or set of the RP7 in RP15

Spin(16) / ( Spin(8) x Spin(8) ) = 64
Spin(16) is rank 8 and has 8+112 = 120 dimensions and looks like a 64-dim Base Manifold

whose curvature is determined by a 28+28=56-dim Gauge Group Spin(8) x Spin(8)

The 64-dim Base Manifold looks like ( 8-dim Kaluza-Klein spacetime ) x ( 8 Dirac Gammas )

Due to the special isomorphisms Spin(6) = SU(4) and Spin(2) = U(1) and the topological equality RP1 = S1

Spin(8) / ( Spin(6) x Spin(2) ) = real 2-Grassmannian manifold of R8 or set of the RP1 in RP7

Spin(6) gives Conformal MacDowell-Mansouri Gravity

Spin(8) / U(4) = Spin(8) / SU(4) x U(1) = set of metric-compatible fibrations S1 -> RP7 -> CP3

SU(4) / SU(3)xU(1) = CP3

SU(3) gives color force

U(1) gives electromagnetism

CP3 contains CP2 = SU(3) / U(1) x SU(2) and so gives SU(2) weak force
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Torsion and E8 / Spin(16) = 64+64

Martin Cederwall and Jakob Palmkvist, in "The octic E8 invariant" hep-th/0702024, say:

"... The largest of the finite-dimensional exceptional Lie groups, E8, with Lie algebra e8, is an interesting
object ... its root lattice is the unique even self-dual lattice in eight dimensions (in euclidean space, even
self-dual lattices only exist in dimension 8n). ... Because of self-duality, there is only one conjugacy class
of representations, the weight lattice equals the root lattice, and there is no "fundamental" representation
smaller than the adjoint. ... Anything resembling a tensor formalism is completely lacking. A basic
ingredient in a tensor calculus is a set of invariant tensors, or "Clebsch&endash;Gordan coefficients". The
only invariant tensors that are known explicitly for E8 are the Killing metric and the structure constants ...

The goal of this paper is to take a first step towards a tensor formalism for E8 by explicitly constructing an
invariant tensor with eight symmetric adjoint indices. ... On the mathematical side, the disturbing absence
of a concrete expression for this tensor is unique among the finite-dimensional Lie groups. Even for the
smaller exceptional algebras g2, f4, e6 and e7, all invariant tensors are accessible in explicit forms, due to
the existence of "fundamental" representations smaller than the adjoint and to the connections with
octonions and Jordan algebras. ...

The orders of Casimir invariants are known for all finite-dimensional semi-simple Lie algebras. They are
polynomials in U(g), the universal enveloping algebra of g, of the form t_(A1...Ak) T^(A1 . . . TAk ),
where t is a symmetric invariant tensor and T are generators of the algebra, and they generate the center
U(g)^(g) of U(g). The Harish-Chandra homomorphism is the restriction of an element in U(g)^(g) to a
polynomial in the Cartan subalgebra h, which will be invariant under the Weyl group W(g) of g. Due to
the fact that the Harish-Chandra homomorphism is an isomorphism from U(g)^(g) to U(h) W(g) one may
equivalently consider finding a basis of generators for the latter, a much easier problem. The orders of the
invariants follow more or less directly from a diagonalisation of the Coxeter element, the product of the
simple Weyl reflections ...

In the case of e8, the center U(e8)^(e8) of the universal enveloping subalgebra is generated by elements of
orders 2, 8, 12, 14, 18, 20, 24 and 30. The quadratic and octic invariants correspond to primitive invariant
tensors in terms of which the higher ones should be expressible. ... the explicit form of the octic invariant
is previously not known ...

E8 has a number of maximal subgroups, but one of them, Spin(16)/Z2, is natural for several reasons.
Considering calculational complexity, this is the subgroup that leads to the smallest number of terms in the
Ansatz. Considering the connection to the Harish-Chandra homomorphism, K = Spin(16)/Z2 is the
maximal compact subgroup of the split form G = E8(8). The Weyl group is a discrete subgroup of K, and
the Cartan subalgebra h lies entirely in the coset directions g/k ...

We thus consider the decomposition of the adjoint representation of E8 into representations of the
maximal subgroup Spin(16)/Z2. The adjoint decomposes into the adjoint 120 and a chiral spinor 128. ...

Our convention for chirality is GAMMA_(a1...a16) PHI = + e_(a1...a16) PHI . The e8 algebra becomes (
2.1 )

[ T^(ab) , T^(cd) ] = 2 delta^([a)_([c) T^(b])_(d]) ,

[ T^(ab) , PHI^(alpha) ] = (1/4) ( GAMMA^(ab) PHI )^(alpha) ,

[ PHI^(alpha) , PHI^(alpha) ] = (1/8) ( GAMMA_(ab) )^(alpha beta) T^(ab) ,

... The coefficients in the first and second commutators are related by the so(16) algebra. The
normalisation of the last commutator is free, but is fixed by the choice for the quadratic invariant, which
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for the case above is

X2 = (1/2) T_(ab) T^(ab) + PHI_(alpha) PHI^(alpha) .

Spinor and vector indices are raised and lowered with delta . Equation (2.1) describes the compact real
form, E8(-248) .

By letting PHI -> i PHI one gets E8(8), where the spinor generators are non-compact, which is the real
form relevant as duality symmetry in three dimensions (other real forms contain a non-compact
Spin(16)/Z2 subgroup).

The Jacobi identities are satisfied thanks to the Fierz identity

( GAMMA_(ab)_[(alpha beta) ( GAMMA_(ab )_(alpha beta)] = 0 ,

which is satisfied for so(8) with chiral spinors, so(9), and so(16) with chiral spinors

( in the former cases the algebras are so(9), due to triality, and f4 ).

The Harish-Chandra homomorphism tells us that the "heart" of the invariant lies in an octic Weyl-
invariant of the Cartan subalgebra. A first step may be to lift it to a unique Spin(16)/Z2-invariant in the
spinor, corresponding to applying the isomorphism fÅ|1 above. It is gratifying to verify ... that there is
indeed an octic invariant ( other than ( PHI PHI )^4 ), and that no such invariant exists at lower order. ...

Forming an element of an irreducible representation containing a number of spinors involves
symmetrisations and subtraction of traces, which can be rather complicated. This becomes even more
pronounced when we are dealing with transformation ... under the spinor generators, which will transform
as spinors. Then irreducibility also involves gamma-trace conditions. ...

The transformation ... under the action of the spinorial generator is an so(16) spinor. The vanishing of this
spinor is equivalent to e8 invariance. The spinorial generator acts similarly to a supersymmetry generator
on a superfield ...

The final result for the octic invariant is, up to an overall multiplicative constant:
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...".

 

Martin Cederwall, in hep-th/9310115, says:

"... The only simply connected compact parallelizable manifolds are the Lie groups and S7. If these
vectorfields exist one can use them to define parallel transport of vectors. Since transport around any
closed curve gives back the same vector, the curvature of the corresponding connection vanishes. We can
think of the manifold equipped with this connection as "flat", and the transport as translation.

If the parallelizing connection is written as GAMMA~ = GAMMA - T where GAMMA is the metric
connection, the vielbeins will not be covariantly constant, but transport as De = T (T is torsion, and this
can be taken as its definition). Then ...
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[ D_a , D_b ] = 2 T_ab^c D_c

... These are our S7 transformations ... What distinguishes S7 from the Lie groups is that its torsion
("structure constants") vary over the space. ... ".

 

 

Martin Cederwall and Christian R. Preitschopf, in hep-th/0702024, say:

"... it is the non-associativity of O that is responsible for the non-constancy of the torsion tensor [ for S7 ]
(while the non-commutativity accounts for its non-vanishing) and for the necessity of utilizing
inequivalent products associated with different points X Å¸S7. We call this field-dependent multiplication
the X-product.

One should note that the transformation ...[ for S7 ]... relies on the transformation of the parameter field X
... while for group manifolds (and thus for the lower-dimensional spheres S1 and S3 associated with C and
H) ...[ the transformation is independent of a parameter field ]... transform independently. A consequence
is that fermions cannot transform without the presence of a parameter field, since a fermionic octonion is
not invertible. ... Fermions, due to non-invertibility, can be assigned to endpoints of the diagram only; no
path may pass via a fermion. ...

We call a field (bosonic or fermionic) transforming according to ...[ the X-product ]... a spinor under S7.
...

Let r, s, ... be S7 spinors ... Can this representation be formed as a tensor product of spinor
representations? Due to the non-linearity, the answer is no.... we can form spinors as trilinears of spinors u
= ( r ox s* ) ox t , and in this way only. ...

It should be possible to realize E6 = SL(3;O) ... on them in a "spinor-like" manner, much like SO(10) =
SL(2;O) acts on its 16-dimensional spinor representations that play the role of homogeneous coordinates
for OP1 ...

That would open for for a twistor transform ... for elements in J3(O) ( the exceptional Jordan algebra of
3x3 hermitiean octonionic matrices ) with zero Freudenthal product - a known realization of OP2. Then
one would have a direct analogy to the twistor transform of the masslessness condition in SL(2;O) that
leads to OP1 as the projective light-cone ...

we would like to address the question of anomaly cancellation: under what circumstances is the Schwinger
term "quantum mechanically consistent", i.e. when is the BRST operator quantum mechanically nilpotent,
and what actual exact form of the Schwinger term is needed? ... to construct a (classical) BRST operator
for the S7 algebra with field-dependent structure functions ... turns out to be extremely simple. The BRST
operator takes the same form as for a Lie algebra, namely

Q = c^i J_i - T_ij^k(X) c^i c^j b_k

where b_i and c^i are fermionic ghosts ... Higher order ghost terms are not present since the Jacobi
identities hold ... This makes BRST analysis quite manageable. ...

Then, turning to ... the quantum algebra, ... We have ... demonstrated the non-trivial fact that Q may be
nilpotent, and that ... non-trivial central extensions ...[ of S7 ]... or Schwinger terms ... may be used as a
gauge algebra. Normally, one would have expected Q^2=0 to put a constraint on the number of
transforming octonionic fields, but that is not the case at hand. Instead one is permitted, for any field
content, to adjust the numerical coefficient ... in J in order to fulfil that relation ...
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It seems that ... the S7 or ... non-trivial central extensions ...[ of S7 ]... or Schwinger terms ...ghosts do not
come in an S7 representation. This is also confirmed by an attempt to construct a representation (other
than scalar) for imaginary octonions, which turns out to be impossible. ...

A part of the structure of S7 we have treated only fragmentarily is representation theory. ... It is not
immediately clear even how to define a representation. We have quite strong feelings, though, that the
spinorial representations and the adjoint, as described in this paper, in some sense are the only ones
allowed, and that the spinor representation is the only one to which a variable freely can be assigned. ...".

 

 

 

 



F4 E6 E8 rvmovie

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/F4E6E8rvmovie.html[4/16/18, 1:46:18 AM]

Physics of F4, E6, and E8
Frank Dodd (Tony) Smith, Jr., December 2007 (based on Physics Forum discussion with Garrett Lisi, Mitchell Porter,
et al, and Steven Weinberg on how to build a physics Lagrangian and some material about an E8 7-grading based on
an spr post by Thomas Larsson and some Clifford/Geometric Algebra ideas of David Hestenes and some Octonion

ideas of Ian Porteous and some Division Algebra ideas of Geoffrey Dixon and some comments on E8 and helicity and
some comments on E8 and Spin-Statistics and Signatures and Pin and Spin and some comments on the history of my
model and some comments on E8 and The Golden Compass and an E8 Root Vector movie and some comments on E8

geometry. )

Here is how I see Physics Models based on F4, E6, and E8:

F4 

The exceptional Lie algebra f4 =

so(8) 28 gauge bosons of adjoint of so(8)
+ 8 vectors of vector of so(8)
+ 8 +half-spinors of so(8)
+ 8 -half-spinors of so(8) (mirror image of +half-spinors)

Therefore, you can build a natural Lagrangian from f4 as

8 vector = base manifold = 8-dim Kaluza-Klien 4+4 dim spacetime
fermion term using 8 +half-spinors as left-handed first-generation particles and the 8 -half-spinors as right-
handed first-generation antiparticles.
a normal (for 8-dim spacetime) bivector gauge boson curvature term using the 28 gauge bosons of so(8).

 If you let the second and third fermion generations be composites of the first, i.e., if

the 8 first-generation particles/antiparticles are identified with octonion basis elements denoted by O,
and you let the second generation be pairs OxO
and the third generation be triples OxOxO
and if you let the opposite-handed states of fermions not be fundamental, but come in dynamically when they
get mass,

then

f4 looks pretty good IF you can get gravity and the standard model from the 28 so(8) gauge bosons.

If you want to make gravity from 15-dim Conformal Lie algebra so(2,4) by a generalized McDowell-Mansouri
mechanism

then you have 28-15 = 13 so(8) generators left over, which are enough to make the 12-dim SM,

BUT

the 15-dim Conformal Gravity and 12-dim Standard Model are not both-at-the-same-time either

Group-type subroups of Spin(8)
or Algebra-type Lie algebra subalgebras of so(8)

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CB4E8snp.mov
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or factors of the Weyl group of so(8), since
the Weyl group of so(8) is of order 2^3 4! = 8 x 24 = 192
the Weyl group of so(2,4) is of order 2^2 3! = 4 x 6 = 24
the Weyl group of su(3) is of order 3! = 6
the Weyl group of su(2) is of order 2! = 2
the Weyl group of u(1) is of order 1! = 1

Not only does the Weyl group of so(8) have only one factor of 3 while the Conformal Group and Standard
Model have two factors of 3, but the total order of the Weyl groups of the Conformal Group and Standard Model
is 24 x 6 x 2 x 1 = 288 which is larger than the order 192 of the Weyl group of so(8).

So, if you try to get both the 15 CG and 12 SM to fit inside the 28 so(8),

you see that they do not fit as Lie Group subgroups
and you see that they do not fit as Lie algebra subalgebras
and you see that they do not fit as Weyl group factors

so

what I have done is to look at them as root vectors, where the so(8) root vector polytope has 24 vertices of a 24-cell

and the Conformal Gravity so(2,4) root vector polytope has 12 vertices of a cuboctahedron
and the remaining 24-12 = 12 vertices can be projected in a way that gives the 12-dim SM.

 

My root vector decomposition (using only one so(8) or D4) is one of the things that causes Garrett Lisi to say that I
have "... a lot of really weird ideas which ...[ he, Garrett ]... can't endorse ...".

So, from a conservative point of view, that you must use group or Lie algebra decompositions (not even considering a
somewhat unconventional Weyl group factor approach, for which the f4 approach also will not work) ,

f4 will not work because one copy of D4 so(8) is not big enough for gravity and the SM.

Also, f4 has another problem for my approach: f4 has basically real structures, while I use complex-bounded-domain
geometry ideas based on ideas of Armand Wyler to calculate force strengths and particle masses.

So, although f4 gives you a nice natural idea of how to build a Lagrangian as

integral over vector base manifold
of curvature gauge boson term from adjoint so(8)
and spinor fermion terms from half-spinors of so(8)

f4 has two problems:

1 - no complex bounded domain structure for Wyler stuff (a problem for me)
2 - only one D4 (no problem for me, but a problem for more conventional folks).

So, look at bigger exceptional Lie algebra:

 

E6 

e6 is nice, and has complex structure for my Armand Wyler-based calculation of force strengths and particle masses,
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so e6 solves my problem 1 with f4 and I can and have constructed an e6 model,

but e6 still has only one D4, so e6 is still problematic from the conventional view, as e6 does not solve the
conventional problem 2 with f4.

So,  do what Garrett Lisi did, and go to the largest exceptional Lie algebra, e8:

 

E8

 

If you look at e8 in terms of E8(8) EVIII = Spin(16) + half-spinor of Spin(16)

you see two copies of D4 inside the Spin(16) (Jacques Distler mentioned that) which are enough to describe gravity
and the SM.

I think that Garrett's use of e8 is brilliant, and have written up a paper about e8 (and a lot of other stuff) HERE .

There is a link to a pdf version, and there is a misprint on page 2 where I said EVII instead of EVIII, and probably
there are more misprints, but as I said in the paper"... Any errors in this paper are not Garrett Lisi's fault. ...".

 

My view of e8 differs in some details from Garretts:

I don't use triality for fermion generations, since my second and third generations are composites of the first, as
described above in talking about f4
and I use a different assignment of root vectors to particles etc, which can be seen in an animated rotation using
Carl Brannen's root vector java applet see my .mov file HERE . In the movie:

There are D4+D4+64 = 24+24+64 = 112 root vectors of Spin(16) :
24 yellow points for one D4 in the Spin(16) in E8
24 purple points for the other D4 in the Spin(16) in E8
64 blue points for the 8 vectors times 8 Dirac gammas in the Spin(16) in E8

There are 64+64 = 128 root vectors of a half-spinor of Spin(16) :
64 red points for the 8 first-generation fermion particles times 8 Dirac gammas
64 green points for the 8 first-generation fermion antiparticles time 8 Dirac gamma

 

 

Steven Weinberg on How to Build a Physics Lagrangian

Given E8 = adjoint Spin(16) + half-spinor Spin(16) and physical interpretation

There are D4+D4+64 = 24+24+64 = 112 root vectors of Spin(16) :
24 yellow points for one D4 in the Spin(16) in E8 which D4 gives MacDowell-Mansouri Gravity
24 purple points for the other D4 in the Spin(16) in E8 which D4 gives the Standard Model gauge bosons
64 blue points for the 8 vectors times 8 Dirac gammas in the Spin(16) in E8 which vectors give 8-dim
Kaluza-Klein spacetime

http://www.measurementalgebra.com/E8.html
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/CB4E8snp.mov
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There are 64+64 = 128 root vectors of a half-spinor of Spin(16) :
64 red points for the 8 first-generation fermion particles times 8 Dirac gammas
64 green points for the 8 first-generation fermion antiparticles time 8 Dirac gamma

is it natural to put them together to form the Lagrangian of my E8 physics model ?  

In the 1986 Dirac Memorial Lectures published in the book Elementary particles and the Laws of Physics
(Cambriddge 1987)

Steven Weinberg said ( in the following I sometimes substitute the word "fermion" for "electron" and the words
"gauge bosons" for "photon" and the words "the equation" for "(1)" referring to equation (1), and I sometimes insert
my comments indented and enclosed by brakcets [ ] ):

"... Let's examine the following equation:

L =

- PSIbar ( gamma^mu d/dx_mu + m ) PSI

- (1/4) ( d/dx_mu A_nu - d/dx_nu A_mu )^2

+ i e A_mu PSIbar gamma^mu PSI

- MU ( d/dx_mu A_nu - d/dx_nu A_mu ) PSIbar sigma^mu nu PSI

- G PSIbar PSI PSIbar PSI

+ ...

L stands for Lagrangian density; roughly speaking you can think of it as the density of energy.

Energy is the quantity that determines how the state vector rotates with time, so this is the role that the Lagrangian
density plays; it tells us how the system evolves.

L ...[ is ]... written as a sum of products of fields and their rates of change.

PSI is the field of the fermion ( a function of the spacdetime position x ), and m is the mass of the fermion.

d/dx_mu means the rate of change of the field with position. ...

the gamma^mu matrices are called Dirac matrices.

A_mu is the field of the gauge bosons ...

Each term has an independent constant, called the coupling constant, that mutiplies it. These are the quantities e , MU ,
G , ... in the equation. The coupling constant gives the strength with which the term affects the dynamics.

No coupling constant appears in the first two terms simply because I have chosen t absorb them into definition of the
two fields PSI and A_mu. ...

Experimentally we know that the formula consisting of just the first three terms, with all higher terms neglected, is
adequate to describe electrons and photons to a fantastic level of accuracy. This theory is known as quantum
electrodynamics or QED. ...

[ An ] argument ... why the behaviour of electrons and photons is described by just the first three terms in the equation
... goes back to work by Heisenberg in the 1930s ... The argument is based on dimensional analysis ... I will work in a
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system of units called physical units, in which Planck's constant and the speed of light are set equal to one. With these
choices, mass is the only remaining unit; we can express the dimensions of any quantity as a power of mass.

For example, a distance or time can be expressed as so many inverse grammes. A cross-sction ... is given in terms of
som many inverse grammes squared. ...

Now suppose that all interactions have coupling constants that are pure numbers, like the constant e in the third term of
the equation ... Then itr would be very easy to figure out what contribution an observable gets from its cloud of virtual
gauge bosons and fermion-antfermion pairs at very high energy E.

Lets suppose an observable O has dimensions [mass]^(-a) where a is positive. ... Now, at very high virtual-particle
energy, E , much higher than any mass, or any energy of a particle in the initial or final state, there is nothing to fix a
unit of energy. The contribution of high energy virtual particles to the observable O must then be given an integral like
[ the following expression (3) ]

O = INTEGRAL(to oo) 1 / E^(a+1) dE

because this is the only quantity wihcih has the right dimensions, the right units, to give the observable O. ... The
lower bound in the integral is some finite energy that marks the dividing line between what we call high and low
energy. ... This argument only works because there are no other quantities in the theory that have the units of mass or
energy. ...

On the other hand, suppose that there are other constants around that have units of mass raised to a negative power.
Then if you have an expression involving a constant C_1 with units [mass]^(-b_1) , and another constant C_2 with
units [mass]^(-b_2) nd so on, then ... we get a sum of terms of the form [ of the following expression (4) ]

O = C_1 C_2 ... INTEGRAL(to oo) E^( b_1 + b_2 + ... ) / E^(a+1) dE

again because these are the only quantities tha have the right units for the observable O. ...

Expression (3) is perfectly well-defined, the integral converges ... as long as the number a is greater than zero.

However, if b_1 + b_2 + ... is greater than a , then (4) will not be well-defined, because the numerator will have more
powers of energy than the denominator and so the integral will diverge.

The point is that no matter how many powers of energy you have in the denominator, i.e. no matter how large a is , (4)
eventually will diverge when you get up to sufficiently high order in the coupling constants, C_1 , C_2 , etc., that have
dimensionls of negative powers of mass, because if you have enough of these constants, then eventually b+1 + ... is
greater than a .

Looking at the Lagrangian density in the equation, we can easily work out what the units of the constant e , MU , G ,
etc., are.

[ In 4-dimensional physical spacetime ]... All terms in the Lagrangian density must have units [mass]^4 , because
length and time have units of inverse mass and trhe Lagrangian density integrated over spacetime must have no units.

From the m PSIbar PSI term, we see that the fermion field must have units [mass]^(3/2) , because ... [t]he derivative
operator ( the rate of change operator ) has units of [mass]^1 ...[ and] 3/2 + 3/2 + 1 = 4 .

[ In an e-dimensional spacetime, the fermion field must have units [mass]^(7/2) , because 7/2 + 7/2 + 1 =
8 . ]

The derivative operator ( the rate of change operator ) has units of [mass]^1 , and so the gauge boson field also has
units of [mass]^1.

Now we can work out what the units of the coupling constants are. ...
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the electric charge ... e ... turns out to be a pure nuber, to have no units.

But then as you add more and more powers of fields, more and more derivatives, you are adding more and more
quantities that have units of positive powers of mass, and since the Lagrangian density [ in 4-dimensional physical
spacetime ]... has to have fixed units of [mass]^4 , therefore the mass dimensions of the associated coupling constants
must get lower and lower, until eventually you come to constants like MU and G which have negative units of mass. ...
Specifically, MU has the units of [mass]^(-1) , while G has the unts [mass]^(-2) ... Such terms in the equation would
completely spoil the agreement between theory and experiment ... so experimentally we can say that they are not there
to a fantrastic order of precision and ... it seems that this could be explained by saying that such terms must be
excluded because they would give infinite results, as in (4).

... that is exactly waht we are lookign for: a theoretical framework based on quantum mechanics, and a few symmetry
principles, in which the specific dynamical principle, the Lagrangian, is only mathematically consistent if it takes one
particular form.

At the end of the day, we ... have the feeling that "it could not have been any other way". ...

I described to you the success quantum electrodynamics has had in the theory of photons and electrons ...

In the 1960s these ideas were applied to the weak interactions of the nuclear particles, with a success that became
increasingly apparent experimentally during the 1970s.

In the 1970s, the same ideas were applied to the strong interactions of the elementary particles, with results that ...
have been increasingly experimentally verified since then.

Today we have a theory based on just such a Lagrangian as given in the equation. In fact,

if you put in some indices on the fields so that there are many fields of each type, then the
first three terms of the equation give just the so-called standard model ...

It is a theory that seems to be capable of describing all the physics that is accessible using today's accelerators. ... The
standard model works so well because all the terms which could make it look different are naturally extremely small.
A lot of work has been done by experimentalists trying to find effects of these tiny terms ... but so far nothing has been
discovered.

[ Neutrino masses have been discovered since Weinberg gave his talk in1986, but they can be considered
to be part of the lepton sector of the Standard Model. ]

So far, no effect except for gravity itself has been discovered coming down to us from the highest energy scale where
we think the real truth resides. ... ".

 

Some of the ... omissions in the above quote indicate that Weinberg's views stated above reflect his
thinking "... until about five or six years ..." before he gave the talk in 1986, and the rest of the talk
indicates that his thinking as of 1986 was "... that the ultimate constituents of nature, when you look at
nature on a scale of 10^15 - 10^19 GeV , are not particles or fields but strings ...".

I prefer to see string theory in terms of my E6 bosonic string model, with fermions coming from
orbifolding and strings being physically interpreted as world-lines of particles, which model is consistent
with my E8 physics model which is consistent with the Standard Model plus MacDowell-Mansouri gravity
from the Conformal Group which gives a Dark Energy : Dark Matter : Ordinary Matter ratio that is
consistent with observations. My E6 and E8 models allow calculation of what Weinberg describes as "...
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the ... fairly large number ... of free parameters ... that have to be chosen "just so" in order to make the [
standard model ] theory agree with experiment ...".

 

 

E8 graded structure

 

In a post to the spr thread Re: Structures preserved by e_8 Thomas Larsson says:

"... e_8 also seems to admit a 7-grading,

g = g_-3 + g_-2 + g_-1 + g_0 + g_1 + g_2 + g_3,

of the form

e_8 = 8 + 28* + 56 + (sl(8) + 1) + 56* + 28 + 8* .

Kaneyuki does not mention anything about this, because from his point of view 3- and 5-gradings are more interesting.
Incidentally, this grading refutes my claim that mb(3|8) is deeper than anything seen in string theory, since now e_8
also admits a grading of depth 3 and I learned about it in an M theory paper: P West, E_11 and M theory, hep-
th/0104081, eqs (3.2) - (3.8). OTOH, the above god-given 7-grading of e_8 is not really useful in M theory, because
g_-3 is identified with spacetime translations and one would therefore get that spacetime has 8 dimensions rather than
11. ...".

If you see (sl(8) + 1) as 64 = 8v x 8g, and if you regard the 8v as the basis of an 8-dimensional Kaluza-Klein
spacetime and the 8g as its 8 Dirac gammas then you get

e_8 = 8 + 28* + 56 + 8v x 8g + 56* + 28 + 8*

and the even part of the 7-grading has 120 elements

e_8_even = 28* + 8v x 8g + 28 = D4* + 8v x 8g + D4

If you see the 8 Dirac gammas of 8g as corresponding to the octonion basis elements {1,i,j,k,e,ie,je,ke} and denote by
7g those corresponding to the 7 octonion imaginary basis elements {i,j,k,e,ie,je,ke} and denote by 1g the one
corresponding to the octonion real basis element {1}, then you get

e_8 = 8 x 1g + 28* + 8 x 7g + 8v x 8g + 8* x 7g + 28 + 8* x 1g

so that if you let the 8 ( now denote it by 8s' ) correspond to the 8 fundamental first-generation fermion particles and
the 8* ( now denote it 8s" ) correspond to the 8 fundamental first-generation fermion antiparticles, you get for the odd
part of the 7-grading the 128 elements

e_8_odd = 8s' x 1g + 8s' x 7g + 8s" x 7g + 8s" x 1g = 8s' x ( 1g + 7g ) + 8s" x ( 1g + 7g ) =

= 8s' x 8g + 8s" x 8g

 

This is consistent with the structure of my version of E8 physics in which, as Thomas Larsson says "... spacetime has 8
dimensions ...".

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=4b8cc0a6.0302180915.4cb008ee%40posting.google.com&rnum=14
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David Hestenes - Left and Right Ideals of Clifford/Geometric Algebra

In Clifford Algebras and Their Applications in Mathematical Physics (Proceedings of the NATO and SERC
Workshop, 15-27 September 1985, ed. by J. S. R. Chisholm and A. K. Common (Reidel 1986) at pages 9-10, 23, 327-
328), David Hestenes said:

"... Clifford Algebras ... become vastly richer when given geometrical and/or physical interpretations.
When a geometric interpretation is attached to a Clifford Algebra, I prefer to call it a Geometric Algebra,
which is the name originally suggested by Clifford himself. ...

the theory of geometric representations should be extended to embrace Lie groups and Lie algebras. A
start has been made in ... D. Hestenes and G. Sobczyk, Clifford Algebra to Geometric Calculus, Reidel
Publ. Co., Dordrecht/Boston (1984) ... I conjectured there that every Lie algebra is isomorphic to a
bivector algebra, that is, an algebra of bivectors under the commutator product. Lawyer-physicist Tony
Smith has proved that this conjecture is true by pointing to results already in the literature. ...

the columns of a matrix are minimal left ideals in a matrix algebra, because columns are not mixed by
matrix multiplication from the left. The Dirac matrix algebra C(4) has four linearly independent minimal
left ideals, because each matrix has four column. The Dirac spinor for an electron or some other fermion
can be represented in C(4) as a matrix with nonvanishing elements only in one column, like so

PSI_1     0     0     0 
   
PSI_2     0     0     0 
   
PSI_3     0     0     0 
   
PSI_4     0     0     0

where the PSI_i are complex scalars. The question arises: Is there a physical basis for distinguishing
between different columns?

The question looks more promising when we replace C(4) by the isomorphic geometric algebra R_4,1 in
which every element has a clear geometric meaning. Then the question becomes: Is there a physical basis
for distinguishing between different ideals?

The Dirac theory clearly shows that a single ideal (or column if you will) provides a suitable
representation for a single fermion. This suggests that each ideal should represent a different kind of
fermion, so the space of ideals is seen as a kind of fermion isospace. I developed this idea at length in my
dissertation, classifying leptons and baryons in families of four ...".

In the same Workshop proceedings I said I(at pages 377-379, 381-383):

"... The 16-dimensional spinor representation of Spin(8) reduces to two irreducible 8-dimensional half-
spinor representations that can correspond to the 8 fundamental fermion lepton and quark first-generation
particle and to their 8 antiparticles ...

Numerical values for force strengths and ratios of particle masses to the electron mass are given. ...
Armand Wyler ... (1971), C. R. Acad. Sci. Paris A272, 186 ... wrote a paper in which he purported to
calculate the fine structure constant to be a = 1 / 137.03608 ... from the volumes of homogeneous
symmetric spaces. ... Joseph Wolf ... (1965), J. Math. Mech. 14, 1033 ... wrote a paper in which he
classified the 4-dimensional Riemannian symmetric spaces with quaterniuonic structure. There are just 4
equivalence classes, with the following representatives:
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T4 = U(1)^4
S2 x S2 = SU(2) / U(1) x SU(2) / U(1)
CP2 = SU(3) / S(U(2) x U(1))
S4 = Spin(5) / Spin(4)

... Final Force Strength Calculation ...

fine structure constant for electromagnetism = 1 / 137.03608
weak Fermi constant times proton mass squared = 1.03 x 10^(-5)
color force constant (at about 10^(-13) cm.) = 0.6286
gravitational constant times proton mass squared = 3.4 - 8.8 x 10^(-39).

... PARTICLE MASSES ...

the electron mass ...[ is assumed to be given at its experimentally observed value ]...
electron-neutrino mass = 0 ... [ Note that this is only a tree-level value. ] ...
down quark constituent mass = 312.8 Mev ...
up qaurk constituent mass = 312.8 Mev ...
muon mass = 104.8 Mev ...
muon-neutrino mass = 0 ... [ Note that this is only a tree-level value. ] ...
strange quark constituent mass = 523 Mev ...
charm quark constituent mass = 1.99 Gev ...
tauon mass = 1.88 Gev ...
tauon-neutrino mass = 0 ... [ Note that this is only a tree-level value. ] ...
beauty quark constituent mass = 5.63 Gev ...
truth quark constituent mass = 130 Gev ...

CERN has announced that the truth quark mass is about 45 Gev (Rubbia ... (1984), talk at A.P.S. D.P.F.
annual meeting at Santa Fe ... but I think that the phenomena observed by CERN at 45 Gev are weak force
phenomena that are poorly explained ... As of the summer of 1985, CERN has been uable to confirm its
identification of the truth quark in the 45 Gev events, as the UA1 experimenters have found a lot of events
clustering about the charged ... W mass and the UA2 experimenters have not found anything convincing.
(Miller ... (1985), Nature 317, 110 ... I think that the clustering of UA1 events near the charged ... W mass
indicates that the events observed are ... weak force phenomena. ...".

Since I have been critical of CERN for its error in truth quark obersvations, I should state that my paper in that 1985
Workshop also contained errors, the most conspicuous of which may have been my statement that "... there should be
three generations of weak bosons ...".

 

Mathematical Structure of the 64-dimensional things of the form 8 x 8

Combining the David Hestenes idea of left ideals representing fermions with 8-dimensional D4 half-spinors and an 8-
dimensional D4 vector Kaluza-Klein spacetime and 8-dimensional Clifford/Geometric Algebra Dirac gammas gives
physical meaning to the three 64-dimensional structures

8v x 8g
8s' x 8g
8s" x 8g

of my version of an E8 physics model. It is useful to study the mathematical structure of such 64-dimensional spaces
of the form 8 x 8.
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Ian Porteous

Ian Porteous, in his book Clifford Algebras and the Classical Groups (Cambridge 1995) says(page 180-182):

"... The existence of the Cayley algebra [ octonions ] depends on the fact that the [ 64-dimensional ]
matrix algebra R(8) [ of 8 x 8 real matrices ] may be regarded as a ... Clifford algebra for the [ 7-
dimensional ] positive-definite orthogonal space R7 in such a way that conjugation of the Clifford algebra
corresponds to transposition in R(8). For then ... the images of R and R7 in R(8) together span an eight-
dimensional linear subspace, passing through ...[ the 8-dimensional unit ]... 1 , such that each of its
elements, other than zero, is invertible. This eight-dimensional subspace of R(8) will be denoted Y.

Proposition 19.3 Let [ the 8-dimensional real space ] R8 -> Y be a linear isomorphism. Then the map

R8 x R8 -> R8 ; (a,b) -> a b = (mu(a))(b)

is a bilnear product on R8 such that, for all a,b in R8 , a b = 0 if and only if a = 0 or b = 0 . Moreover, any
non-zero element e in R8 can be made the unit element for such a product by choosing mu to be the
inverse of the isomorphism

Y -> R8 ; y -> y e .

The division algebra with unit element introduced in Proposition 19.3 is called the Cayley algebra on R8
with unit element e. ... We shall ... speak simply of the Cayley algebra, denoting it by O ( for octoniions )
... it is advantageous to select an element of length 1 in R8 ... we seelect e_0 , the zeroth element of the
standard basis for R8. ... we have implicitly assigned to R8 its standard positive-definite structure ... The
space Y also has an orthogonal structure ... The Cayley algebra O inherits both ... the choice of e as an
element of length 1 guarantees that these two structures coincide. ... though the product on R(8) is
associative, the product on O need not be. ... The Cayley algebra O is alternative ...".

 

Geoffrey Dixon

 Geoffrey Dixon in hep-th/9303039 says:

"... multiplication tables for ... O are constructable from the following elegant rules: ...

Imaginary Units ... e_a , a = 1, ..., 7 ,
Anticommutators ... e_a e_b + e_b e_a = 2 delta_ab ,
Cyclic Rules ... e_a e_a+1 = e_a-2 = e_a+5 ,
Index Doubling ... e_a e_b = e_c => e_(2a) e_(2b) = e_(2c) , ...

The octonion algebra is generally considered ill-suited to Clifford algebra theory becauseO is
nonassociative, and Clifford algebras are associative. This problem disappears once we identify O as the
spinor space of OL , the adjoint algebra of actions of O on itself from the left. OL is associative. ... a
complete basis for OL consists of the elements

1 , e_La , e_Lab , e_Labc ,

Therefore OL is 1 + 7 + 21 + 35 = 64-dimensional, and OL ...[ is isomorphic to the real 8 x 8 matrix
algebra ]... R(8) . ... OL is iksomorphic to the Clifford algebra ...[ Cl(0,6) ]... of the space R^(0,6) , the
spinor space of which is 8-dimensional over R . In the case the spinor space is O itself, the object space of
OL . ... the algebra OR of right adjoint actions of O on itself is the same algebra as OL . Every action in
OR can be written as an action in OL .
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A 1-vector basis for OL , playing the role of the Clifford algebra ...[ Cl(0,6) ]... of R^(0,6) is { e_Lp , p =
1, ..., 6 } .

The resulting 2-vector basis is then { e_Lpq , p,q = 1, ..., 6 , p =/= q } . This subspace is 15-dimensional,
closes under the commutator product, and is in that case isomorphic to so(6). The interesection of this Lie
algebra with the Lie algebra of the automorphism group of O , G2 , is su(3) , with a basis

su(3) -> { e_Lpq - e_Lrs , p,q,r,s distinct, and from 1 to 6 } .

... SU(3) is the stability group of e_7 , hence the index doubling automorphism of O is an SU(3) rotation

...".

Geoffrey Dixon, in his book Division Algebras, Octonions, Quaternions, Complex Numbers and the Algebraic Design
of Physics (Kluwer 1986), says (pages 43-45, 141-142, 191-192, 197, 209-211, 215-216) (in the following quote I
have changed some notation from l to j and have particularized some division algebra notation from the general
division algebra K to the octonion division algebra O ) :

"... An algebraic idempotent, A, is by definition a nonzero element satisfying : A^2 = A . A is nontrivial if
A =?= 1 ... [and]...

A ( 1- A ) = A - A^2 = A - A = 0 and ( 1-A )^2 = 1 - 2A + A^2 = 1 - 2A + A = 1 - A .

So ... 1 - A is aslo an idempotent, and ... A and 1-A are orthogonal. ... nontrivial idempotents are divisors
of zero, hence the identity is the sole idempotent of any division algebra ... This ...[ does not apply ]... to
OL = OR = R(8), which is not a division algebra.

Certain elements of OL are diagonal in the adjoint representation. A basis for these consists of the identity,
1_L , together with the e_Labc satisfying e_Labc(1) = e_a ( e_b e_c ) = 1 ... In particular, define I_a =
e_L(3+a)(6+a)(5+a) (indices from 1 to 7 , modulo 7), and let I_0 be the identity. Their adjoint
representations are

I_0 = 1_L   -> diag(++++++++)
I_1 = e_476 -> diag(+---+-++) 
I_2 = e_517 -> diag(++---+-+)
I_3 = e_621 -> diag(+++---+-)
I_4 = e_732 -> diag(+-++---+)
I_5 = e_143 -> diag(++-++---)
I_6 = e_254 -> diag(+-+-++--)
I_7 = e_365 -> diag(+--+-++-)

... Being diagonal, the I_a clearly commute. They also satisfy I_a I_a+1 = I_a+3 , a in {1, ..., 7} ( had e_a
e_a+1 = e_a+3 been chosen as the multiplication for O , then ... I_a I_a+1 = I_a+5, so these choices are in
this manner dual to each other ... ) ...

the identity of OL can be elegantly resolved into orthogonal primitive idempotents using the I_a. A
primitive idempotent can not be expressed as the sum of two other idempotents ... orthogonal primitive
idempotents resolving the identity of OL ... are ...

P_0 = (1/8) ( 1 + e_L476 + e_L517 + e_L621 + e_L732 + e_L143 + e_L254 + e+L365 ) , 
P_1 = (1/8) ( 1 - e_L476 + e_L517 + e_L621 - e_L732 + e_L143 - e_L254 - e+L365 ) , 
P_2 = (1/8) ( 1 - e_L476 - e_L517 + e_L621 + e_L732 - e_L143 + e_L254 - e+L365 ) , 
P_3 = (1/8) ( 1 - e_L476 - e_L517 - e_L621 + e_L732 + e_L143 - e_L254 + e+L365 ) , 
P_4 = (1/8) ( 1 + e_L476 - e_L517 - e_L621 - e_L732 + e_L143 + e_L254 - e+L365 ) , 
P_5 = (1/8) ( 1 - e_L476 + e_L517 - e_L621 - e_L732 - e_L143 + e_L254 + e+L365 ) , 
P_6 = (1/8) ( 1 + e_L476 - e_L517 + e_L621 - e_L732 - e_L143 - e_L254 + e+L365 ) , 
P_7 = (1/8) ( 1 + e_L476 + e_L517 - e_L621 + e_L732 - e_L143 - e_L254 - e+L365 ) , 

... These satisfy SUM(a=0 to 7) P_a = 1 , and P_a P_b = delta_ab P_b . ... They are related as follows ( a
in {0, 1, ..., 7} ):
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P_a = e_La P_0 e*_La ;
P_a e_La = e_La P_0 ;
e_La P_a = P_0 e_La ;

if e_a e_b = e_c ( a,b,c in {1, ..., 7}, then e_La P_0 e_Lb = - e_Lb P_c e_La ...

for example ... ( P_0 + P_1 + P_2 + P_6 ) is an idempotent projecting from O a subalgebra isomorphic to
Q:

( P_0 + P_1 + P_2 + P_6 ) O = Q Likewise ... ( P_0 + P_1 ) O = C ... and ... P_0 O = R . ...

The matematical context upon which the model building ... rests relied heavily on treating the ... division
algebras as spinor spaces of their left adjoint algebras ( identified as Clifford algebras ), of tensoring those
adjoint algebras with ...[ the 2 x 2 real matrix algebra ]... R(2) ( doubling the size of the spinor space ) ...
These ... same methods will be employed here to generate bases for the Lie algebras of the groups of a
version of the magic square. Each will be derived from a tensor product of two division algebras ...

The foundation upon which the method rests is R(2) . In R(2) define ...

     1  0         1  0         0  1         0  1
E =          A =          B =          W = 
     0  1         0 -1         1  0        -1  0

Let O(x)O be the tensor product of two ...[ copies of the octonion division algebra O ]...

Let c_k ... denote ...[ a basis ]... for the pure hypercomplex part...[ of O ]... In ... O(x)O (2) the elements

W , c_Lk A , c_LljB

anticommute ( and associate ) and form the basis for the 1-vector generators of a ... Clifford algebra with
negative definite Euclidean metric. Under commutation they generate the 2-vectors

c_Lk B , c_Lj A , c_Lk1k2 E , c_Lj1j2 E , c_Lk c_Lk W ,

Together ...[ those ]... elements form a basis for a representation of the Lie algebra so( dimO + dimO ). I'll
call this External_OO and call it the external subalgebra.

To this collection we now add the spinors of O(x)O(2) , namely the elements of (O(x)O)^2 , without yet
specifying a commutator product on this linear space. I'll denote this Spinor_OO . ...

The total resulting linear space will be denoted MS_OO , MS for magic square ...

Let e_La and e'_Lb be distinct and mustually commuting bases for the hypercomplex octonions.

External_OO is spanned by

W , e_La A , e'_La B ( 1-vector basis for ...[ the Clifford algebra Cl(0,15) ]... ) and

e_Lab B , e'_Lab A , e_La e'_Lb W , e_Lab E , e'_Lab E ( 2-vectors )

...[ with dimension 1 + 7 + 7 + 21 + 21 + 21 + 21 + 21 = 1+14 +105 = 120 ]...

External_OO = so(16) .

Spinor_OO is 128-dimensional, and ... because OL = OR ...[ there is no Internal_OO ]...

That's 120 + 128 = 248 elements altogether, and we make the identification:
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MS_OO = LE8 . ...

Getting LE8 from O(x)J3(O) ...[ where J3(O) is the 27-dimensional exceptional Jordan algebra ]... is
slightly trickier. In this case there are two distinct copies of O commuting with each other ( denote them
O1 and O2 ) ...

We begin .. with the 28 so(8) generators ...[ that ]... are elements of LF4... and the 3 so(3) generators ...
[that]... account for 3 of the 52 dimensions of LF4 ... Together ...[ they ]... account... for 3 + 28 = 31 of the
52-dimensional LF4. ...

in ...[ this ]... O1(x)J3(O2) case we expand so(3) to LF4 , the Lie algebra of the sutomorphism of J3(O1) .
That gives us 28 elements from so(8 , and 52 elements from LF4 ( which contains another distinct so(8) ).
Of the 52 generators of theis new LF4 , 28 are diagonal ... and 24 are off-diagonal. Commutators of the 28
diagonal generators ( the so(8) of O1 ) with the so(8) of O2 yield nothing new, but each of the 24 off-
diagonal generators gives rise to a 7-dimensional space of new generators. That yields,

28 + 52 + 168 = 248

generators all together, and the set closes here on LE8 ...".

 

Note that 168 is the order of PSL(2,7) = SL(3,2) which can be thought of as the group of linear fractional
transformations of the vertices of a heptagon and is so related to octonion multiplication rules, and that SL(2,7) of
order 336 double covers the Klein Quartic.

 

 

E8 Physics and Helicity

In E8 physics,

the 8 first-generation fermion particles and 8 Dirac gammas are represented by 8x8 = 64 of the 128 half-spinor
Spin(16) elements of E8 and
the 8 first-generation fermion antiparticles and 8 Dirac gammas are represented by the other 8x8 = 64 of the 128
half-spinor Spin(16) elements of E8.

Since the all belong to one half-spinor representation of Spin(16), they all have the same helicity. Let that helicity
correspond to left-handed fermion particles.

Since antiparticles are effectively particles travelling backward in time, the corresponding helicity for fermion
antiparticles is right-handed.

Therefore, in E8 physics, fermion particles are fundamentally left-handed and fermion antiparticles are fundamentally
right-handed.

Opposite handedness arises dynamically, and can be seen in experiments involving massive fermions moving at much
less than the speed of light.

L. B. Okun, in his book Leptons and Quarks (North-Holland (2nd printing 1984) page 11) said:
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"... a particle with spin in the direction opposite to that of its momentum ...[is]... said to possess left-
handed helicity, or left-handed polarization. A particle is said to possess right-handed helicity, or
polarization, if its spin is directed along its momentum. The concept of helicity is not Lorentz invariant if
the particle mass is non-zero. The helicity of such a particle depends oupon the motion of the observer's
frame of reference. For example, it will change sign if we try to catch up with the particle at a speed above
its velocity. Overtaking a particle is the more difficult, the higher its velocity, so that helicity becomes a
better quantum number as velocity increases. It is an exact quantum number for massless particles ...

The above space-time structure ... means ... that at ...[ v -> speed of light ]... particles have only left-
handed helicity, and antparticles only right-handed helicity. ...".

 

E8 and Spin-Statistics and Signatures and Pin and Spin

Soji Kaneyuki has written a chapter entitled Graded Lie Algebras, Related Geometric Structures, and Pseudo-
hermitian Symmetric Spaces, as Part II of the book Analysis and Geometry on Complex Homogeneous Domains, by
Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000). Kaneyuki lists a Table
of Exceptional Simple Graded Lie Algebras of the Second Kind including

e(17) for which g = E8(8)

g(+2) = 14
g(+1) = 64 = 8 fermion particles x 8 Dirac gammas
g(0) = so(7,7) + R
g(-1) = 64 = 8 fermion antiparticlex x 8 Dirac gammas
g(-2) = 14

Kaneyuki also considers the even part of such algebras

g(ev) = g(-2) + g(0) + g(2)

= 14 + so(7,7)+R + 14 = 14 + 92 + 14 = 120 = so(8,8) = so(7,1) + 64 + so(1,7)

The step immediately above is by real Clifford periodicity Cl(16) = Cl(8) (x) Cl(8) and
preserving the (7,7) substructure by adding (0,1) and (1,0) to it to get so(7,1) + so(1,7)

= so(7,1) + so(1,7) + 8-dim Kaluza-Klein spacetime x 8 Dirac gammas

If all 120 g(ev) generators are physically bosonic and if all 128 generators of the odd g(-1) and g(+1) are physically
fermionic then under E8

fermion times fermion = boson
boson times boson = boson
boson times fermion = fermion times boson = fermion

so Spin-Statistics is satisfied.

As to signature (diagram from Spinors and Calibrations, by F. Reese Harvey (Academic 1990)):
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Cl(7,1) is the 8x8 Quaternion Matrix Algebra M(Q,8)

Cl(1,7) = Cl(0,8) is the 16x16 Real Matrix Algebra M(R,16) which has effective Octonionic structure.

If a preferred Quaternionic subspace is frozen out of the Octonionic spacetime of Cl(1,7), then its 8-dimensional (1,7)
vector spacetime undergoes dimensional reduction to

4-dimensional (1,3) associative physical spacetime plus
4-dimensional (0,4) coassociative CP2 internal symmetry space

and Cl(1,7) is transformed into quaternionic Cl(2,6) = M(Q,8).

After dimensional reduction, since Cl(1,7) = Cl(2,6) = M(Q,8) you effectively have two copies of Cl(2,6) = M(Q,8).

Note that some might object that Spin(p,q) does not come directly from Cl(p,q) but rather comes from its even
subalgebra, so that sometimes when I write Spin(p,q) I should be writing Pin(p,q), where, as Ian Porteous says in his
book Clifford Algebras and the Classical Groups (Cambridge 1995):

"... the Pin and Spin groups doubly cover the relevant orthogonal and special orthogonal groups.

Proposition 16.14 Let X be a non-degenerate quadratic space of positive finite dimension. Then the maps

PinX -> O(X) ... and SpinX -> SO(X) ...

are surjective, the kernel in each case being isomorphic to S0 [ the zero-sphere { -1, +1 } ]...

When X = R(p,q) the standard notations for [ the Clifford group ] GAMMA(X) ...[ and for ] ...
GAMMA0((X) , PinX and SpinX will be GAMMA(p,q) , GAMMA0(p,q) , Pin(p,q) and Spin(p,q).

Since ...[ the even Clifford subalgebra Cle(p,q) is isomorphic to the even Clifford subalgebra Cle(q,p) ]...

GAMMA0(q,p) is isomorphic to GAMMA0(p,q) and
Spin(q,p) is isomorphic to Spin(p,q).

Finally, GAMMA0(0,n) is often abbreviated to GAMMA0(n) and Spin(0,n) to Spin(n). ...".
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Further, Pertti Lounesto says in his book Clifford Algebras and Spinors (Second Edition Cambridge 2001):

"... 17.2 The Lipschitz grooups and the spin groups The Lipschitz group GAMMA(p,q) , also called the
Clifford group although invented by Lipschitz 1880/86 , could be defined as the subgroup in Cl(p,q)
generated by invertible vectors x in R(p,q) ...

The Lipshitz group has a normalized subgroup Pin(p,q) ... The group Pin(p,q) has an even subgroup
Spin(p,q) ...".

Further, in Spinors and Calibrations (Academic 1990) F. Reese Harvey says:

"... The Grassmannians and Reflections ... G(r,V) ...[ is ]... the grassmannian of all unit, oriented,
nondegenerate r-planes through the origin in V ...[ G(r,V) ]... consists of all simple vectors in /\r(V) that
are of unit length. That is,

u is in G(r,V) if u = u_1 /\ ... /\ u_r with u_1 , ... , u_r in V and |u| = 1 ( ||u|| = +/-1 ) .

... Given u in G(r,V) , reflection along u , denoted R_u , is defined by

R_u(x) = -x if x is in span(u) and R_u(x) = x if s is ...[ orthogonal to ]... span(u) ...

... Remark 10.20 ... each reflection R_u in O(V) along a subspace span u of V is replaced in the double
cover Pin(V) of O(V) be either of the two elements +/-u in G(r,V) in /\r(v) in Cl(V) in the Clifford
algebra. ...

By definition, the group Pin is generated by the element G(1,V) in Pin. ... the definition of Spin ... suffers
from the defect that the generators u in G(1,V) are not in Spin. This defect can be corrected .. if e is any
unit vector and S(n-1) denotes the unit sphere in V , then e.S(n-1) generates Spin ... In addition ...
Proposition 10.21 ( n = dim(V) >= 3 ). The group Spin is the subgroup of Cl*(V) ... of invertible elements
in ... Cl(V) ... generated by G(2,V) ...".

 What is the physical difference between Pin and Spin?

Roughly, Pin has reflections and so can map fermion particles into fermion antiparticles. In the example of Cl(8) =
M(R,16) , Pin(8) sees spinors as 1x 16 columns like

x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 = x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x
x 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0   x

while Spin has no reflections, so Spin(8) sees spinors as two mirror-image sets of 8 +half-spinor particles and 8 -half-
spinor antiparticles like

x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
x 0 0 0 0 0 0 0                   x  
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                                =   +
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   
                x 0 0 0 0 0 0 0       x   

In the quaternionic example of Cl(2,6) = M(Q,8) , Pin(2,6) sees spinors as

X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0 = X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  
X 0 0 0 0 0 0 0   X  

while Spin(2,6) sees spinors as

X 0 0 0           X  
X 0 0 0           X  
X 0 0 0           X  
X 0 0 0           X  
                =   +
        X 0 0 0       X   
        X 0 0 0       X   
        X 0 0 0       X   
        X 0 0 0       X   

 

In the quaternionic example of Cl(2,4) = Cl(6,0) = M(Q,4) , Pin sees spinors as

X 0 0 0   X  
X 0 0 0 = X  
X 0 0 0   X  
X 0 0 0   X  

while Spin(2,4) ( in my view where the even Cle(2,4) is taken to be Cl(1,4) = M(Q,2)+M(Q,2) instead of Cl(2,3) =
M(C,4) ) sees spinors as

X 0       X  
X 0       X  
        =   +
    X 0       X   
    X 0       X   

 

As to Cl(2,3) = M(C,4), my view is that its even Cle(2,3) is taken to be Cl(1,3) = M(Q,2) instead of Cl(2,2) = M(R(4).

As to Cl(1,4) = M(Q,2)+M(Q,2), my view is that even Cle(1,4) is taken to be Cl(1,3) = M(Q,2) = Cl(0,4).

In short, for E8 physics I form even subalgebras from Cl(2,6) on down to Cl(1,3) so that quaternionic structure is
maintained.

 

I think that Pin is more fundamental than Spin because the overall symmetry should include reflections that can
transform between particles and antiparticles, even though the particle-antiparticle distinction is useful in setting up the

structure of the E8 model and its Lagrangian. However, Spin is more widely known than Pin, so sometimes (
particularly in exposition ) I write Spin when Pin would be technically more nearly correct.
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Some History of my Physics Model

 

In the 1960s-early 1970s Armand Wyler wrote a calculation of the fine structure constant using geometry of bounded
complex domains. It was publicized briefly (almost as much as Garrett Lisi's E8 model is publicized now) but Wyler
never showed convincing physical motivation for his interpretation of the math structures, and it was severely ridiculed
and ignored (with sad personal consequences for Wyler).

Also in the 1960s, Joseph Wolf classified 4-dim spaces with quatenionic structure:

(I) Euclidean 4-space [ the 4-torus T4];
(II) SU(2) / S(U(1)xU(1)) x SU(2) / S(U(1)xU(1)), … [ S2 x S2 ] …;
(III) SU(3) / S(U(2)xU(1)), … [ CP2 ] …; and
(IV) Sp(2) / Sp(1)xSp(1) … [ = Spin(5) / Spin(4) = S4 ] …,

and the noncompact duals of II, III, and IV

and I noticed that they corresponded to

U(1) electromagnetism,
SU(2) weak force,
SU(3) color force, and
Sp(2) MacDowell-Mansouri gravity

so

I thought that it might possibly be useful to apply Wyler's approach to the geometries of those 4-dim quaternionic
structures.

It was only in the 1980s that I was able to cut back on the time devoted to my law practice to try to learn enough
math/physics to try to work out the application of Wyler's stuff to Wolf's classification, and I did so by spending a lot
of time at Georgia Tech auditing seminars etc of David Finkelstein (who was tolerant enough to allow me to do so). I
had learned some Lie group / Lie algebra math while an undergrad at Princeton (1959-63), but I did not know Clifford
algebras very well until studying under David Finkelstein.

Then (early 1980s) N=8 supergravity was popular, so I looked at SO(8) and its cover Spin(8), and noticed that:

Adjoint Spin(8) had 28 gauge bosons enough to do MacDowell-Mansouri gravity plus the Standard Model, but
not if they were included as conventional subgroups;
Vector Spin(8) looked like 8-dim spacetime;
+half-spinor Spin(8) looked like 8 left-handed first-generation fermions;
-half-spinor Spin(8) looked like 8 right-handed first-generation fermions.

To break the 8-dim spacetime into a 4-dim physical spacetime plus a 4-dim internal symmetry space I used the
geometric methods that had been developed by Meinhard Mayer (working with Andrzej Trautman) around 1981.

A consequence of that dimensional reduction was second and third generations of fermions as composites (pairs and
triples) of states corresponding to the first-generation fermions.

When I played with the Wyler-type geometry stuff, I got particle masses that looked roughly realistic, and a (then)
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prediction-calculation of the Tquark mass as around 130 GeV (tree-level, so give or take 10% or so).

When in 1984 CERN announced at APS DPF Santa Fe that they had seen the Tquark at 45 GeV, I gave a talk there
(not nearly as well-attended as Carlo Rubbia's) saying that CERN was wrong and the Tquark was more massive (I will
not here go into subsequent history of Dalitz, Goldstein, Sliwa, CDF, etc except to say that I still feel that experimental
data supports the Tquark having a low-mass state around 130-145 GeV, and that the politics related to my position
may have something to do with my current outcast status with the USA physics establishment.)

Since Spin(8) is bivector Clifford algebra of the real Clifford algebra Cl(8), and since real Clifford algebra 8-
periodicity means that any very large real Clifford algebra can be factored into tensor products of Cl(8), it can be a
building block of a nice big algebraic QFT (a real version of the complex hyperfinite II1 von Neumann factor).

Since the Adjoint, Vector, and two half-Spinor reps of Spin(8) combine to form the exceptional Lie algebra F4, I tried
to use it as a unifying Lie algebra,

but I eventually saw that the real structure of F4 was incompatible with the complex bounded domain structures of the
Wyler approach, so I went to E6, which is roughly a complexification of F4, and used E6 to construct a substantially
realistic version of 26-dim bosonic string theory (fermions coming from orbifolding). Since by then I was blacklisted
by the Cornell arXiv, I put that up on the CERN website as CERN-CDS-EXT-2004-031

As of then, the major conventional objection to my model was how I got 16 generators for a MacDowell-Mansouri
gravity U(2,2) and 12 generators for the Standard Model from the 28 generators of Spin(8) (I used root vector patterns,
because they do not consistently fit as subgroups and subalgebras).

Now, Garrett Lisi's E8 model has two copies of the D4 Spin(8) Lie algebra, so I can use it to be more conventional and
get MacDowell-Mansouri gravity from one D4 and the Standard Model from the other one, so I wrote that up in my
82-page pdf paper at

http://tony5m17h.net/GLE8Cl8TSxtnd.pdf

Note that now I am not only blacklisted by arXiv, but pressure forced CERN to terminate its external preprint service,
so I cannot even put it there as I was able to do in 2004 with my E6 string model.

All the gory details of calculations are set out in my 82-page paper, so I won't go into any more detail here.

I apologize for, in trying to be brief, leaving out a lot of people who helped me learn stuff, including but not limited to
people at the University of Alabama and Robert Gilmore at Drexel and others.

PS - I should add that while at Georgia Tech in the late 1980s -early 1990s I enrolled in the physics PhD program, but
that ended when I encountered the comprehensive exam (a 3-day closed book test) which I could not pass (my then
50-year-old memory had trouble recalling formulas), so I am in that sense a failure without official PhD qualification.

 

http://tony5m17h.net/GLE8Cl8TSxtnd.pdf
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E6 in E8, PSL(2,11) and E8(p)
pdf version

E6 in E8 
Note that in the below images some of the 240 E8(8) vertices are projected to the same point, so that when counting
root vectors keep in mind:

each of the vertices in the center with white dots are points to which 3 vertices are projected, so that each of the
6 circles with a white dot represents 3 vertices;
each of the vertices surrounded by 6 same-color nearest neighbors with yellow dots are points to which 2
vertices are projected, so that each of the 24 circles with a yellow dot represents 2 vertices.

The right figure in the image below shows the 240 root vectors of 248-dimensional E8:

 

The left figure in the image above shows the 72 root vectors of 78-dimensional E6 which is made up of:

28-dimensional D4 (24 cyan root vectors)
( 8+8 ) complex D4 vectors ( 8+8 blue root vectors )
1 Cartan subalgebra element for complexification of D4 vectors
( 8+8 ) complex D4 +half-spinors( 8+8 red root vectors )
( 8+8 ) complex D4 -half-spinors ( 8+8 green root vectors )
1 Cartan subalgebra element for complexification of D4 spinors

Given a basis {1,i} of the complex numbers, the 3 sets of 8+8 in E6 can each be regarded as representing 8 complex
elements of the form

8 x 1 + 8 x i

so that the representation spaces of 8-dimensional Kaluza-Klein spacetime and the 8 fundamental first-generation
fermion particles and the 8 fundamental first-generation fermion antiparticles can be seen as complex as is useful for
calculation of particle masses and force strength constants using an approach motivated by that of Armand Wyler.

 

To see how to expand from E6 to E8, consider that E8 has octonionic structure, evidenced by the fact that E8 /
Spin(16) = (OxO)P2 = Rosenfeld's ocoto-octonionic projective plane., so that E6 must be "Octonified" as follows:

First, consider the D4 part of E6, which is not explicitly complexified, so it must be extended to operate on the
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octonions of E8. Ignoring signature subtleties, E6 has one D4 = Spin(8), whose action must be extended to
octonion space. Consider the full spinor representation of Spin(8). According to F. Reese Harvey in his book
"Spinors and Calibrations" (Academic 1990 at page 287): "... Spin(8) acts transitively on S7 x S7 ...", where each
of the two S7 are the unit sphere in each of the 8-dimensional half-spinor representation spaces of Spin(8).

So, to expand to E8, each of the S7 must be Octonified. This is done by introducing an octonion product among
the points of each S7. Unlike S3 with a quaternion product that closes to form a Lie group, S7 under an octonion
product does not close, but expands to form a 28-dimensional Spin(8) that can be seen as an S7, another S7, and
a 14-dimensional G2. Since each of the two S7 expands to a Spin(8):

Expanding E6 to E8 goes from the one D4 in E6 to 2 D4 in E8. The 24 root vectors of the second D4 are the 24
magenta root vectors in the central figure of the above image.

Second, consider each of the 3 ( blue, red, and green in the E6 left figure of the above image ) sets of 8+8 root
vectors in E6 with complex form 8 x 1 + 8 x e ( for complex basis here denoted {1,e} )

To Octonify them they must be expanded from complex with basis {1,e} to octonion with basis
{1,i,j,k,e,ie,je,ke}

by adding 6 more root vectors ( {i,j,k} added corresponding to {1} and {ie,je,ke} added corresponding to {e} )
such that the each of the 3 sets of 8+8 = 16 can, when expanded to E8, each be regarded a representing
8+8+8+8+8+8+8+8 = 64 octonionic elements of the form

8 x 1 + 8 x i + 8 x j + 8 x k + 8 x e + 8 x ie + 8 x je + 8 x ke

by adding 6 new sets of 8 root vectors for each of the vector blue, +half-spinor red, and -half-spinor green
as shown in the central figure of the above image, for a total of 3 x 6x8 = 3x48 = 6 x 24 =144 of the root
vectors in the central figure of the above image.

 

( Note that, since the complex structure of E6 remains implicitly in the structure of E8, it is still available for use by
Armand Wyler-type approaches ( such as I use in my model ) for calculation of force strengths, particle masses, etc. )

 

So, to expand the 72 root vectors of 78-dimensional E6 to the 240 root vectors of 248-
dimensional E8,

add the 72 root vectors of the left figure of the above image

to the 24+144 = 168 root vectors of the central figure of the above image

to get the 72 + 168 = 240 root vectors of the right figure of the above image.

 

( Note that 168 is the order of PSL(2,7) = PSL(3,2) and is related to the Klein Quartic. )

 

Those three images are shown on larger scale in the three images immediately below:
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E8 and PSL(2,11)
 

According to Bulletin (New Series) of the American Mathematical Society, Volume 36, Number 1, January 1999,
Pages 75-93

Finite Simple Groups which Projectively Embed in an Exceptional Lie Group are Classified!

by Robert L. Griess Jr. AND A. J. E. Ryba:

"... The finite subgroups of the smallest simple algebraic group PSL(2;C) (up to conjugacy) constitute the
famous list: cyclic, dihedral, Alt4, Sym4, Alt5. This list has been associated to geometry, number theory,
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and Lie theory in several ways. McKay's correspondence between these groups and the Cartan matrices of
types A, D and E and his related tensor product observations are provocative. For the exceptional algebraic
groups, theories of Kostant, Springer and Serre have called attention to particular finite simple subgroups.
A good list of finite subgroups should help us understand the exceptional groups better. ...

 ...".

 

According to a 2006 paper in the Journal of Mathematical Chemistry entitled

"The undecakisicosahedral group and a 3-regular carbon network of genus 26"

by Erwin Lijnen, Arnout Ceulemans, Patrick W. Fowler,and Michel Deza:

"... the special linear group SL(2,p) ... has order p (p^2 - 1) . The group PSL(2,p) is defined as the quotient
group of SL(2,p) modulo its centre ... For all prime numbers p at least 5, the centre has only two elements
and the corresponding quotient group PSL(2,p) is simple. Of all these prime numbers p however, the
numbers p = 5, 7, 11 stand out as they are the only cases in which the group PSL(2,p) acts transitively on
sets of p as well as on sets of p +1 elements, a result already known to Galois.
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For all other prime values of p the group PSL(2,p) acts transitively on sets of p + 1 elements, but not on
sets of p elements ...

Three projective special linear groups PSL(2,p), those with p = 5, 7 and 11, can be seen as p-multiples of
tetrahedral, octahedral and icosahedral rotational point groups, respectively.

The first two have already found applications in carbon chemistry and physics,

PSL(2,5) ... is the rotation group of the fullerene C60 and dodecahedrane C20H20 ... PSL(2,5) has 60
elements and is isomorphic to the pure icosahedral rotation group I . It is alternatively called the
pentakistetrahedral group 5T as it contains the tetrahedral group as a subgroup of index 5 . This can easily
be seen on a regular dodecahedron where the 20 vertices can be divided into five sets of four vertices such
that each set of four vertices forms a regular tetrahedron .... The group PSL(2,5) acts transitively on this set
of five tetrahedra by the action of one of the fivefold rotations. The group acts also transitively on a six
element set as can be seen from the action on the six diagonals of the regular icosahedron connecting
opposite points. ... The smallest 3-regular map with rotational symmetry PSL(2,5) (i.e., 5T or I ) is the all-
pentagon dodecahedral map ...

PSL(2,7) is the rotation group of the 56-vertex all-heptagon Klein map, an idealisation of the hypothetical
genus-3 "plumber's nightmare" allotrope of carbon. ... PSL(2,7) of order 168, which is alternatively called
the heptakisoctahedral group 7O as it contains the octahedral group O as a subgroup of index 7. The group
can be represented by the regular genus-3 Klein map, named after Felix Klein who investigated its very
high symmetry in connection with the theory of multivalued functions ... Using this map it is easy to show
the transitive character on a 7-set, as under removal of the sevenfold symmetry elements, the 56 vertices
split into seven octahedral structures containing eight vertices. The complete structure of this group and its
relevance to some negative-curvature carbon structures was described in previous papers ... the smallest ...
3-regular map ... with the rotational symmetry PSL(2,7) (i.e., 7O) is the all-heptagon Klein map ...

PSL(2,11) ... has potential relevance for the study of the icosahedral phase of quasicrystals, and was
identified as a finite simple subgroup of the Cartan exceptional group E8 ... Here, we present an analysis
of PSL(2,11) as the rotation group of a 220-vertex, all 11-gon, 3-regular map, which provides the basis for
a more exotic hypothetical sp2 framework of genus 26. The group structure and character table of
PSL(2,11) are developed in chemical notation and a three dimensional (3D) geometrical realisation of the
220-vertex map is derived in terms of a punctured polyhedron model where each of 12 pentagons of the
truncated icosahedron is connected by a tunnel to an interior void and the 20 hexagons are connected
tetrahedrally in sets of 4. ... to realise PSL(2,11) (i.e., 11 I ) by a 3-regular map it is necessary to go to an
all-undecagon map which will have 220 vertices, v, and 330 edges, e and 60 faces, f . Hence, from f = v /
2 + 2( 1 - g ), we find a genus g of 26. ... the map of interest ...[has]... total automorphism group consists
of 1,320 elements, of which the orientation-preserving (rotational) part of 660 elements corresponds with
the group PSL(2,11). ... a geometrical representation for this genus-26 map has thus far not yet been
reported. The most obvious representation would be to draw a Schlegel-like diagram consisting of a
central 11-gon surrounded by layers of undecagonal faces, adding layers until all faces have been
accounted for. ...
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... Continuation to produce the whole diagram with 220 numbered vertices and all 60 faces would yield a
very intricate figure. Instead, we work with the dual map, represented by the dashed lines in figure 1. It
consists of 60 undecavalent vertices and 220 triangular faces, and of course retains the PSL(2,11)
rotational symmetry of the original 220-vertex 3-regular map. ...

... our parent group has four direct subgroups: I' , I'' , M5,11 and D6. In total there are 22 subgroups
isomorphic to the purely rotational icosahedral group. They fall into two subgroup classes I' and I'' , which
are non-equivalent within 11I symmetry. The subgroups within one of these classes are transformed into
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each other by any one of the 11-fold operations. Note, that equivalence of both classes is restored when
one considers the full symmetry group 11Id of the genus-26 map, which also includes orientation-
reversing symmetry operations. The second largest subgroup class consists of 12 groups of order 55
corresponding with the metacyclic group M5,11, which is formed by the semi-direct product of a fivefold
and 11-fold cyclic group and is the only subgroup of 11I that is not isomorphic with a point group. The
fourth direct subgroup class contains 55 groups of order 12 isomorphic to a sixfold dihedral group. Apart
from the subgroup class T with 55 purely rotational tetrahedral groups, all other subgroup classes are only
composed of dihedral groups Dn or cyclic groups Cn. ...

We ... investigate the possibility of forming a 3D geometrical model exhibiting such icosahedral
symmetry, where we further impose the restriction that the 60 vertices remain equivalent, as is the case
under PSL(2,11) symmetry. In 3D space there are four semiregular convex polyhedra on 60 vertices
obeying these restrictions. They are the four icosahedral Archimedean solids on 60 vertices depicted ...

... namely the small rhombicosidodecahedron, the truncated dodecahedron, the snub dodecahedron and the
truncated icosahedron. ... Seeking a geometrical representation it is worth investigating whether the graphs
of these Archimedean solids appear as subgraphs of the graph underlying our 26-genus map. If such an
Archimedean subgraph does indeed exist, i would be useful as a 3D icosahedral backbone on which a
complete geometrical model of the genus-26 map could be built. ...

 

The ... most interesting subgraph is the truncated icosahedron, corresponding with the framework of
Buckminsterfullerene C60. The special relationship of this truncated icosahedral structure to the group
PSL(2,11) has already been noted in papers by Kostant ...[who]... showed that the graph of C60 can be
expressed group-theoretically by the structure of a 60-element conjugacy class of PSL(2,11) ...".

 

 

 

E8(p)
According to "The Classification of the Finite Simple Groups" (AMS Mathematical Surveys and Monographs, Vol. 40,
No. 1, 1994) by Gorenstein, Lyons, and Solomon ( in the following I change their notation from prime number q to
prime number p ):

"... It is our purpose ... to prove the following theorem:
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CLASSIFICATION THEOREM. Every finite simple group is

cyclic of prime order,
an alternating group,
a finite simple group of Lie type,
or one of the twenty-six sporadic finite groups.

... the bulk of the set of finite simple groups consists of finite analogues of Lie groups ... called finite
simple groups of Lie type, and naturally form 16 infinite families ... In 1968, Steinberg gave a uniform
construction and characterization of all the finite groups of Lie type as groups of fixed points of
endomorphisms of linear algebraic groups over the algebraic closure of a finite field ...

The finite simple groups are listed ...[including]... Group ... E8(p) ...[ for prime p ]...

Order ... p^120 (p^2 - 1 ) (p^8 - 1 ) (p^12 - 1 ) (p^14 - 1 ) (p^18 - 1 ) (p^20 - 1 ) (p^24 - 1 ) (p^30 - 1 ) ...".

To get a feel for E8(p), ignore the -1 part of the Order formula for E8(q) and see that the order of E8(q) is roughly
(somewhat less than)

p^120 p^(2+8+12+14+18+20+24+30) = p^(120+128) = p^248

Note that 248-dim E8 = 120-dim adjoint of Spin(16) + 128-dim half-spinor of Spin(16)

and that p^248 is the set of maps from 248 to p

and that the exponents are one greater than each of the primes 1, 7, 11, 13, 17, 19, 23, and 29,

but not similarly related to the primes to 2, 3, or 5.

and that

E8(2) = the number of ways to assign the 2 elements + and 1 (as in + and - electric charge of the U(2)
electroweak gauge group) to each of the 248 basis elements of E8
E8(3) = the number of ways to assign the 3 = 2+1 = 4-1 elements + and 1 (as in r, g and b color charge of the
SU(3) color force gauge group) to each of the 248 basis elements of E8
E8(5) = the number of ways to assign the 5 = 6-1 = 4+1 elements x, y, z, t and m (as in spatial x, y and z , and
time t and scale/mass m of the Spin(2,3) anti-deSitter group of MacDowell-Mansouri gravity) to each of the 248
basis elements of E8
 
E8(7) = the number of ways to assign the 7 = 6+1 = 8-1 Imaginary Octonion basis elements (as in
spatial/internal symmetry part of 8-dim Kaluza-Klein spacetime and tree-level-massive first generation fermion
particles and antiparticles and in 7 of the 8 Dirac gammas of E8 physics) to each of the 248 basis elements of E8
E8(11) = the number of ways to assign 11 = 12-1 elements (as in the 11 generators of charge-carrying SU(3) and
SU(2) of the 12 generators of the Standard Model SU(3)xSU(2)xU(1) in E8 physics) to each of the 248 basis
elements of E8
E8(13) = the number of ways to assign 13 = 12+1 elements (as in 12 root vectors of Conformal Spin(2,4) =
SU(2,2) of MacDowell-Mansouri gravity in E8 physics) to each of the 248 basis elements of E8
E8(17) = the number of ways to assign 17 = 16+1 elements as in the 16-dim vector representation of Spin(16)
and the 16-dim full spinor representation of Spin(8) and 16-dim pairs of octoniions representing second-
generation fermions and in the complexification of 8-dim Kaluza-Klein spacetime and 8-dim representation
spaces of first-generation particles and antiparticles) to each of the 248 basis elements of E8
E8(19) = the number of ways to assign 19 = 18+1 elements (as in the 18 root vectors of 21-dimensional rank 3
Spin(7)) to each of the 248 basis elements of E8
E8(23) = the number of ways to assign 23 = 24-1 elements (as in 24-dim triples of octonions representing third-
generation fermions and 24 full octonionic dimensions of the 27-dim Jordan algebra J(3,O)) to each of the 248
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basis elements of E8
E8(29) = the number of ways to assign 29 = 28+1 elements (as in 28-dim d4 for MacDowell-Mansouri gravity
and 28-dim d4 for the Standard Model in E8 physics) to each of the 248 basis elements of E8
...
E8(113) = the number of ways to assign 113 = 112+1 elements (as in the 112 root vectors of 120-dim Spin(16))
to each of the 248 basis elements of E8
E8(127) = the number of ways to assign 127 = 128-1 elements (as in 64+64 = 128-dim half-spinors of Spin(16)
representing first-generation fermion particles and antiparticles, and the related Dirac Gammas) to each of the
248 basis elements of E8
...
E8(257) = the number of ways to assign 257 = 256+1 elements (as in 256-dim Cl(8)) to each of the 248 basis
elements of E8
...
E8(65537) = the number of ways to assign 65,537 = 65,536+1 elements (as in 65,536-dim Cl(16)) to each of the
248 basis elements of E8

 

In math.RT/0712.3764 Skip Garibaldi said:

"... Theorem. Let L be a Lie algebra of type E8 over a field of characteristic 5. Then there is no quotient
trace form on L. ...

Roughly speaking, we use lemmas due to Block to reduce to showing that the trace is zero for
representations coming from algebraic groups of type E8. From this, it is easy to see that it suffices to
consider only the Weyl modules, which are defined over Z. Leaning on the fact that a Lie algebra of type
E8 is simple over every field ... we note that the trace form is zero because 5 divides 60, the Dynkin index
of E8. ...

Lemma 1.3. Let G and g be ... of type E8. The following are equivalent:

(1) The Killing form of g is not zero over F.
(2) The Killing form of g is nondegenerate over F.
(3) The characteristic of F is =/= 2, 3, 5.

...

Proposition 1.5. Let G and g be as in 1.1 and of type E8. There is a representation rho of G over F with tr
=/= 0 if and only if F has characteristic =/= 2, 3, 5.

... ".

 



hyhperfinite II1 von Neumann algebra Clifford algebra

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/ClifTensorGeom.html[4/16/18, 1:46:25 AM]

Tony Smith's Home Page

Clifford Tensor Product Universe

Ulam Spiral
Moore and Hilbert Curves
Gray Codes
von Neumann algebras

 

The beginning of our physical universe may be described by a D4-D5-E6-E7-E8 VoDou Physics model generalization
( related to loopoids ) of the von Neumann hyperfinite II1 Clifford tensor product

... x Cl x Cl x Cl x Cl x Cl x Cl x Cl x ...

where Cl = Mat2(C) to a similar structure with Cl = Mat16(R).

Begin by considering the Clifford tensor product as a linear chain of Cl's.
Consider each Cl in the linear chain as a node in a linear pregeometry.
Let the linear pregeometry, like a long line of yarn, "fold" or "weave" it into a higher-dimensional "array" or
"tapestry" of Cl's.
Prior to the folding/weaving, each Cl node in the linear pregeometry would have 2 nearest neighbors in the chain

... Cl--Cl--Cl--Cl--Cl--Cl--Cl ...

that corresponds to the 1-dim lattice of Natural Numbers.

After the folding/weaving, each Cl pregeometry node in the tapestry could have more nearest neighbors. For an
oversimpified visualization, consider each Cl pregeometry node as having 4 "arms" or "hooks" corresponding to
{ -x, +x, -t, +t } (i.e., this oversimplification is sort of like Cl(2,R) for which the 4 arms/hooks of each Cl would correspond to + and -
in the Cl(2,R) 2-dimensional vector space), so, for the purpose of this visualization, denote each Cl pregeometry node by
the 4-armed symbol + to get the linear chain

... +--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+-- ...

which might be folded/woven roughly as follows:

... +--+--+--+--+--+--+--+--+
                            |
                            +--+--+--+--+--+--+--+--+--+-- ...
   
   
   
... +--+--+--+--+--+--+--+--+--+
                               |
... +--+--+--+--+--+--+--+--+  +
                            |  |
                            +--+
   
   
                      +--+--+--+
                      |        |
                      +  +--+  +
                      |  |  |  |
                      +  +  +--+
                      |  |
                      +  +--+--+--+--+--+--+--+--+--+--+-- ...
                      |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
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After formation of natural nearest-neighbor-connections among the folded/woven pregeometry nodes, then you
might get:

... +--+--+--+--+--+--+--+--+
                            |
                            +--+--+--+--+--+--+--+--+--+-- ...
   
   
   
   
... +--+--+--+--+--+--+--+--+--+
    |  |  |  |  |  |  |  |  |  |
... +--+--+--+--+--+--+--+--+--+
                            |  |
                            +--+
   
   
   

+--+--+--+

                      |  |  |  |
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+
                      |  |  |  |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
                      |  |  |  |  |  |  |  |  |  |  |  |
                      +--+--+--+--+--+--+--+--+--+--+--+-- ...
   

If you continue that pattern of folding/weaving indefinitely in a natural way, you might end up with a 2-dim
square lattice that could be taken to be an Ising model, or, equivalently, a Feynman checkerboard for the 2-dim
Dirac equation. (That equivalence has been shown by Hal Gersch (Int. J. Theor. Phys. 20 (1981) 491).)

Note that in the case of the example show above where each vertex neighborhood + looks in the continuum limit like a unit disk of the complex
plane, all the vertex neighborhoods are the same, and the total 2-dim lattice space looks in the continuum limit like a big complex plane with its
unique differential structure,

while in the case of each vertex neighborhood + looking like an E8 lattice (in the continuum limit like the 8-dimensional vector space of the
Cl(8,R) = Mat16(R)) there can be 7 different kinds of vertex neighborhoods, corresponding to the 7 different E8 latttices. Further, if in the
continuum limit the boundary of each vertex neighborhood looks like a 7-sphere S7, then, since each S7 can have 28 different differential
structures, the total 8-dim space can have a very complicated structure, whether viewed as a lattice (with varying types of E8 neighborhoods) or in
the continuum limit (as a manifold with complicated Riemannian structure).

It is interesting that the 2-dimensional weave structure looks a lot like a Ulam spiral.

According to an Abarim web page:

"... Stanislaw Ulam was attending some boring meeting, and to divert himself somewhat he began to
scribble on a piece of paper. ... He put down the number 1 as the bright shining center of a universe of
numbers that Big Banged outwardly in a spiral:

Much to his amazement the prime numbers appeared to gravitate towards diagonal lines emanating from
the central 1. ... Most of them sat on or in the vicinity of a diagonal, but some obviously didn't. ...".

According to a Prime Number Spiral web page:

http://www.abarim-publications.com/artctulam.html
http://hermetic.magnet.ch/pns/pns.htm
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"... Consider a rectangular grid. We start with the central point and arrange the positive integers in a spiral
fashion (anticlockwise) as at right. The prime numbers are then marked ... There is a tendency for the
prime numbers to form diagonal lines. This can be seen more clearly in the image below,

which shows a window onto a square array of 640 x 640 numbers, with the primes marked by white
pixels. ...".

According to a M. Watkins web page:

"... There is currently no explanation for the distinct diagonal lines which appear when the primes are
marked out along a particular 'square spiral' path. ...".

Physically, if the 2-dim weave corresponds to 2-dim spacetime, the diagonal lines would correspond to light-cone
correlations of points of spacetime.

In dimensions greater than 2, the weaving should produce something like a Moore space-filling curve.
Acccording to a web page of V. B. Balayoghan:

"... The Hilbert and Moore curves use square cells -- the level n curve has 4^n cells (and hence 4^n - 1
lines). The Moore curve has the same recursive structure as the Hilbert curve, but ends one cell away from
where it started. The Hilbert curve starts and ends at opposite ends of a side of the unit square. ...".

According to a web page by William Gilbert:

"... We exhibit a direct generalization of Hilbert's curve that fills a cube. The first three iterates of this
curve are shown.

http://www.maths.ex.ac.uk/~mwatkins/zeta/ulam.htm
http://www.cs.utexas.edu/users/vbb/misc/sfc/Oindex.html
http://www.math.uwaterloo.ca/~wgilbert/Research/HilbertCurve/HilbertCurve.html
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In constructing one iterate from the previous one, note that the direction of the curve determines the
orientation of the smaller cubes inside the larger one.

The initial stage of this three dimensional curve can be considered as coming from the 3-bit reflected Gray
code which traverses the 3-digit binary strings in such a way that each string differs from its predecessor
in a single position by the addition or subtraction of 1. The kth iterate could be considered a a generalized
Gray code on the Cartesian product set {0,1,2,...,2^k-1}^3.

The n-bit reflected binary Gray code will describe a path on the edges of an n-dimensional cube that can
be used as the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

According to Numerical Recipes in C, by Press, Teukolsky, Vettering, and Flannery (2nd ed, Cambridge 1992):

"... A Gray code is a function G(i) of the integers i, that for each integer N > 0 is one-to-one for 0 < i <
2^N -1, and that has the following remarkable property: The binary representation of G(i)and G(i+1) differ
in exactly one bit. an example of a Gray code ... is the sequence ...[

0000 ( 0=0000), 0001 ( 1=0001), 0011 ( 2=0010), 0010 ( 3=0011),
   
0110 ( 4=0100), 0111 ( 5=0101), 0101 ( 6=0110), 0100 ( 7=0111),
   
1100 ( 8=1000), 1101 ( 9=1001), 1111 (10=1010), 1110 (11=1011),
   
1010 (12=1100), 1011 (13=1101), 1001 (14=1110), 1000 (15=1111) 

]... for i = 0, ... 15. The algorithm for generating this code is simply to form ... XOR of i with 1/2 (integer
part). ... G(i) and G(1+1) differ in the bit position of the rightmosst zero bit of i ... Gray codes can be
useful when you need to do some task that depends intimatelyu on the bits of i, looping over many values
of i. Then, if there are economies in repeating the task for values differing only by one bit, it makes sense
to do things in Gray code order rather than consecutive order. ...".

According to some MathWorld web pages:

http://mathworld.wolfram.com/
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"... The binary reflected Gray code is closely related to the solutions of the towers of Hanoi and
baguenaudier, as well as to Hamiltonian circuits of hypercube graphs ...[ A Hamiltonian Circuit is]... A
graph cycle (i.e., closed loop) through a graph that visits each node exactly once ... The number of
Hamiltonian circuits on an n-hypercube is 2, 8, 96, 43008, ...".

 

If you look at a 2-dimensional slice of the n-dimensional Moore curve including the time axis and one spatial axis, you
see something like a Ulam Spiral and also like a 2-dimensional Feynman checkerboard.

 

The Ising model ( shown by Hal Gersch (Int. J. Theor. Phys. 20 (1981) 491) to be equivalent to a Feynman checkerboard for the 2-dim
Dirac equation ) is related to von Neumann algebras:

Adrian Ocneanu, in his article Quantized Groups, String Algebras and Galois Theory for Algebras, at pages 119-172 in Operator Algebras
and Applications, Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), said:

"... We introduce a Galois type invariant for the position of s subalgebra inside an algebra, called a paragroup, which has a group-
like structure. Paragroups are the natural quantization of (finite) groups. ... harmonic analysis for the paragroup corresponding to the
group Z2 is done in the Ising model ...".

D. B. Abraham, in his article Some Recent Results for the Planar Ising Model, at pages 1-22 in Operator Algebras and Applications,
Volume 2, edited by David E. Evans and Masamichi Takesaki (Cambridge 1988), said:

"... The planar Ising model has become one of the most important statistical mechanical systems for the study of phase transitions
and critical phenomena. ...It is ... the purpose of this article ... to discuss two ... mathematical aspects ... The first ... is the Yang-
Baxter system of equations for the planar Ising model in zero field with transfer in the (1,1) direction. This work shows that the
Clifford-algebraic structure of the exact solution is a natural consequence of the star-triangle equations. The second item is a
Fredholm system which turns out to be of crucial importance in unerstanding surface and interface problems, as well as the pair
correlation function. ...".

There are many possible different ways of folding/weaving, and they might be related to each other in ways that
can be described mathematically by braids. As to braids:

Vaughan F. R. Jones, in his review of the book Quantum symmetries on operator algebras, by D. Evans and Y. Kawahigashi, Oxford Univ.
Press, New York, 1998, Bull. (N.S.) Am. Math. Soc., Volume 38, Number 3, Pages 369-377, said:

"... The "algebraic quantum field theory" of Haag, Kastler and others ... is an attempt to approach quantum field theory by seeing
what constraints are imposed on the underlying operator algebras by general physical principles such as relativistic invariance and
positivity of the energy. A von Neumann algebra of "localised observables" is postulated for each bounded region of space-time.
Causality implies that these von Neumann algebras commute with each other if no physical signal can travel between the regions in
which they are localised. The algebras act simultaneously on some Hilbert space which carries a unitary representation of the
Poincare (=Lorentz plus 4-d translations) group. The amount of structure that can be deduced from this data is quite remarkable. ...
Just as remarkably, more than one type II1 factor (up to isomorphism) was constructed ... and ... uncountably many were shown to
exist and the classification of factors is not at all straightforward. That is the bad news.

Now the good news. A von Neumannn algebra is called hyperfinite if it contains an increasing dense sequence of finite dimensional
*-subalgebras ... it was shown that there is a unique hyperfinite II1 factor. (It can be realised as U(G) where G is the group of
all finite permutations of [the natural numbers] N .) ...

...The ideal result would be that to each standard invariant there is a unique subfactor of the hyperfinite II1 factor. This is partly
true. There is an amenability condition for a subfactor defined in terms of the random walk on the principal graph. For amenable
subfactors (in particular finite depth ones) and standard invariants Popa has shown that the ideal result holds true. This is a deep
theorem and implies among other things the Connes-Ocneanu classification of actions of discrete amenable groups on the
hyperfinite II1 factor ... Outside the amenable world things go wrong in both directions. Using actions of free groups it is easy to
construct families of subfactors with the same standard invariant, and an unpublished result of Popa implies that even the simplest
case (the "Temperley-Lieb" algebra in planar algebra terminology) is not always obtainable from a hyperfinite subfactor. ...

... Ocneanu has shown that subfactors (of finite index and depth) are equivalent to Topological Quantum Field Theories and

http://mathworld.wolfram.com/TowersofHanoi.html
http://mathworld.wolfram.com/Baguenaudier.html
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so give a wealth of unitary representations of mapping class groups and braid groups. ...".

The group G of all finite permutations of the natural numbers N can interchange any pregeometry node Cl =
Mat16(R) = Cl(8,R) Clifford algebra with any other node on the pregeometry line parameterized by the natural
numbers.

Frank Wilczek, in his paper Projective Statistics and Spinors in Hilbert Space, hep-th/9806228, said:

"... In quantum mechanics, symmetry groups can be realized by projective, as well as by ordinary unitary, representations. For the
permutation symmetry relevant to quantum statistics of N indistinguishable particles, the simplest properly projective
representation is highly non-trivial, of dimension 2^{(N-1)/2)$, and is most easily realized starting with spinor geometry.
Quasiparticles in the Pfaffian quantum Hall state realize this representation. Projective statistics is a consistent theoretical possibility
in any dimension. ...[A]... very basic quantum mechanical symmetry concerns the interchange, or permutation, of
indistinguishable particles. It is natural to ask whether the permutation symmetry is realized projectively in Nature. The
mathematical theory of projective representations of the group SN of permutations of N elementary particles was developed in
classic papers by I. Schur ...[ in 1907 and 1911]... , prior to the discovery of either modern quantum mechanics or spinors. The
simplest (irreducible) non-trivial projective representations of SN are already surprisingly intricate and have dimensions
which grow exponentially with N. They are intimately related to spinor representations of SO(N) ... For even N = 2p one can
construct an irreducible representation of the G [my substitution for capital gamma] matrices of dimension 2^p iteratively ... This is
not irreducible for SO(2p) ... By projecting onto the eigenvalues of k = G1 G2 ... G2p we get irreducible spinor representations. k,
of course, does not commute with the representatives of the permutation group. But k' = k( G1 - G2 + G3 - G4 ... ) does. By
projecting onto its eigenvalues, we obtain irreducible (projective) representations of S2p. ... Schur demonstrated that all the non-
trivial, irreducible projective representations of SN realize the modified algebra ...[and]... may be classified using Young diagrams,
but with the additional restriction that row lengths must be strictly decreasing. In this construction, the spinorial representation
constructed above corresponds to a single row, analogous to bosons. ... In recent work on the Pfaffian nu = 1/2 quantum Hall state,
it was shown that 2n quasiparticles at fixed positions span a 2^(n-1) dimensional Hilbert space, and that braiding such quasiparticles
around one another generated operations closely analogous to spinor representations ... (In addition, there are exp( 2 pi i / 8 )
"anyonic" phase factors.) The concepts explained above allow one to formulate the results in a different way: the exchange of these
quasiparticles realizes the simplest projective representation of the symmetric group.

Another perspective on the projective statistics arises from realizing the Clifford algebra in terms of fermion creation and
annihilation operators ... we find for the interchange of an odd [2j-1] index particle with the following even [2j] index particle ... is
... simply the operation of changing the occupation of the j th mode. This makes contact with an alternative description of the nu =
1/2 quasiparticles using antisymmetric polynomial wave-functions, which can be considered to label occupation numbers of
fermionic states ... Thus projecting to eigenvalues of k amounts to restricting attention to either even or odd mode occupations. This
is adequate to get irreducible representations of the rotation group or of the even permutations. If we want to get an irreducible
representation of all permutations we must allow both even and odd occupations, with a peculiar global relation between them.
Since the definition of projective statistics refers to interchanges of particles, as opposed to braiding, this concept is not in
principle tied to 2+1 dimensional theories. Also, no violation of the discrete symmetries P, T is implied. ...".

By taking the limit as n goes to infinity of the real-Clifford-periodicity tensor factorization of order 8

Cl(8n,R) = Cl(8,R) x ...(n times tensor)... x Cl(8,R)

the full hyperfinite II1 von Neumann algebra R can be denoted as the real Clifford algebra Cl(infinity,R) whose
half-spinors are sqrt(2^(infinity))-dimensional. In other words, since the halfspinors of Cl(2n,R) are 2^(n-1)-
dimensional, the dimension of the full spinors grows exponentially with the dimension of the vector space of the
Clifford algebra.

Note that, unlike vectors of a Clifford algebra (which define a vector space on which actions take place) and
bivectors of a Clifford algebra (which define a Lie algebra of rotations on that vector space),

spinors of a Clifford algebra encode information from all parts of the Clifford algebra (such as the
orientation/entanglement relations of spin 1/2 fermions with respect to physical vector spacetime), so that
Projective Permutation symmetry of the entire Clifford algebra Cl(infinity,R) of pregeometry nodes Cl(8,R) can
be represented by the half-spinors of Cl(infinity, R) which in turn can be represented by the infinite tensor
product of 8-dimensional half-spinors of Cl(8,R) = Mat16(R).

http://xxx.lanl.gov/abs/hep-th/9806228
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The special dimensions 1,2,4,8 in which there exist real division algebras may contain special folding/weaving
configurations that are likely to emerge from pregeometry to physical spacetime geometry, perhaps based on
lattices such as:

1-dim linear lattice of Natural Numbers;
2-dim complex Gaussian integer square lattice and/or Eisenstein triangular lattice;
4-dim quaternion "integral" lattice with each vertex having 24 nearest neighbors, combining the
symmetries of square and triangular; and
8-dim octonion "integral" E8 lattice, with 7 slightly different versions. Since this is the highest dimension
in which a real division algebra lattice can occur, and since its dimensionality coincides with the
dimensionality of the vector space of the Mat16(R) = Cl(8,R) Clifford algebra that describes each node in
the pregeometry, it is my opinion that 8-dim octonion "integral" E8 lattice is the most likely beginning of
our physical universe and that it is described by the D4-D5-E6-E7-E8 VoDou Physics model.

 

Tony Smith's Home Page

......
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Tony's Home

A Classical Radius Black Hole in Ordinary SpaceTime is connected through a Ring Singularity to a
Compton Radius Vortex in Exotic SpaceTime.

 

A Compton Radius Vortex in Ordinary SpaceTime is connected through a Ring Singularity to a
Classical Radius Black Hole in Exotic SpaceTime.

 

 

At the Planck Mass, the Classical Radius equals the Compton Radius, so that a Planck Mass Black Hole is also a
Planck Mass Compton Radius Vortex, so that

a Planck Radius Vortex Black Hole lives in both Ordinary SpaceTime and Exotic SpaceTime,
acting as a Bridge or Window or Pivot between Ordinary SpaceTime and Exotic SpaceTime, so I call it the

Planck Pivot Vortex
whose Symmetry Group is

(K4 \ Z3) \ Z2 = TD
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The Planck Pivot Vortex gives rise to Planck Fulcrum Ordinary/Exotic Duality Equations for Length L and Mass M:

L(ordinary) L(exotic) = Lplanck^2

M(ordinary) M(exotic) = Mplanck^2

 

 Planck Pivot Vortex structures are similar to Bosonic String T-duality structures.

It took several e-mail messages from Jack Sarfatti to convince me that we can go below the Planck Scale.

One reason that I thought that we could not go below the Planck Scale was what Feynman said in his book QED
(Princeton Press paperback 1988), from footnote 1 on page 129: "... perhaps the idea that two points can be infinitely
close together is wrong ... If we make the minimum possible distance between two points as small as 10^(-100)
centimeters (the smallest distance involved in any experiment today is around 10^(-16) centimeters), the infinities
disappear, all right - but other inconstencies arise, such as the total probability of an event adds up to slightly more or
less than 100%, or we get negative energies in infinitesimal amounts. It has been suggested that these inconsistencies
arise because we haven't taken into account the effects of gravity - which are normally very, very weak, but become
important at distances of [ the Planck Scale, 10^(-5) gm, or ] 10^(-33) cm."

What I had not realized was that, as Kip Thorne says in his book Black Holes and Time Warps (Norton 1994, pages
491-492), "... in 1974 ... Hawking inferred as a byproduct of his discovery of black hole evaporation ... that vacuum
fluctuations near a [Black Hole]'s horizon are exotic: They have negative average energy density as seen by
outgoing light beams near the hole's horizon. ... it is this exotic property of the vacuum fluctuations that permits the
hole's horizon to shrink as the hole evaporates ... The horizon distorts the vacuum fluctuations away from the shapes
they would have on Earth, and by this distortion it makes their average energy density negative,that is, that is, it makes
the fluctuations exotic. ... Gunar Klinkhammer ... has proved that in flat spacetime ... vacuum fluctuations can never be
exotic ... Robert Wald and Ulvi Yurtsever have proved that in curved spacetime ... the curvature distorts the vacuum
fluctuations and thereby makes them exotic. ...".

Feynman's Negative Energies below the Planck Scale are due to Exotic SpaceTime Vacuum Fluctuations.

The Planck-Scale 4-dimensional HyperDiamond Lattice used in the D4-D5-E6-E7 physics model is not
fundamental because it is the latttice at the smallest possible scale, it is fundamental because it is the

Bridge Lattice Connecting Ordinary SpaceTime and Exotic SpaceTime.

 

There are 3 possible types of particles connecting Ordinary SpaceTime and Exotic SpaceTime.

Here are orders of magnitudes of examples of each type:

Electron, Planck Mass Black Hole, Solar Mass Black Hole, and our Universe

based on the Planck Fulcrum Ordinary/Exotic Duality Equations:

L(ordinary) L(exotic) = Lplanck^2

M(ordinary) M(exotic) = Mplanck^2

ORDINARY SPACETIME         BOTH           EXOTIC SPACETIME

http://www.stardrive.org/
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Electron                Ring                       
Compton Radius Vortex      Singularity     Classical Black Hole

10^(-11) cm                               10^(-55) cm
10^(-27) gm                                10^17 gm  

 

Planck Mass Black Hole
Compton Radius Vortex = Classical Black Hole 

10^(-33) cm = 10^(-33) cm
10^(-5) gm = 10^(-5) gm

 

Solar Mass Black Hole        Ring                            
   Classical Black Hole     Singularity     Compton Radius Vortex

10^5 cm                               10^(-71) cm
10^33 gm                              10^(-43) gm

 

      Universe               Ring                            
   Classical Black Hole     Singularity     Compton Radius Vortex

10^28 cm                              10^(-94) cm

In Each of the 3 types, the Structure is a Sarfatti 4-Mouth Structure:

Compton/Classical Vortex/Black Hole Mouth in Ordinary SpaceTime
Ring Singularity Mouth in Ordinary SpaceTime
Ring Singularity Mouth in Exotic SpaceTime
Classical/Compton Blackole/Vortex in Exotic SpaceTime

Each of the 3 types of 4-Mouth Structures has its own Symmetry Group:

Compton Radius Vortex in Ordinary SpaceTime: K4

Classical Black Hole in Ordinary SpaceTime: Z3 \ Z2

Planck Pivot Vortex: (K4 \ Z3) \ Z2 = TD

 

The interplay between Ordinary SpaceTime and Exotic SpaceTime is important in

Herbert/Sarfatti NEAR FIELD and FAR FIELD Phenomena.

 

 

Start with a

Compton Radius Vortex Kerr-Newman Black Hole

with a^2 greater than m^2:

http://www.stardrive.org/
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Roughly, this looks like

 

A                                1
 

_____________                   _____________
 

B                                2

 

where

the lines ___________ are edge-on views of the ring singularity,

the line between 1 and 2 is the ring singularity in the ordinary part of the extended spacetime in which distances are
positive and gravity is attractive, and

the line between A and B is the same ring singularity in the exotic part of the extended spacetime in which distances
are negative and gravity is repulsive.

Since the A and B sides of the exotic singularity differ from the 1 and 2 sides of the ordinary singularity in that
distances are negative or positive, respectively, and

since the A and 1 sides differ from the 1 and 2 sides in that they are on the top and bottom of the singularity as defined
by its spin on its axis,

The External Symmetries of a Compton Radius Vortex are those of Position in SpaceTime, Mass=Area, Spin=Angular
Momentum, Electric Charge, and Color Charge.

The Internal Symmetry Group of the Compton Radius Vortex Kerr-Newman Black Hole with
a^2 greater than m^2 is the Klein 4-group K4.

 

For particles such as leptons and quarks that are less massive than the Planck Mass Mplanck, the Classical Radius
given by G M^2 / R is much smaller than the Compton Radius given by hbar / M c. Some examples of Classical and
Compton Radii are:
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Massless Neutrino - RclassicalNeutrino = 0 - RcomptonNeutrino = scale of Universe
Electron - RclassicalElectron = 10^(-55) cm - RcomptonElectron = 10^(-11) cm
Quark - RclassicalQuark = 10^(-52) cm - RcomptonQuark = 10^(-13) cm
Planck Mass - RclassicalPlanck = 10^(-33) cm = RcomptonPlanck

If you tried to probe the Electron or Proton within their Compton Radius Vortex all the way down to its Classical
Radius, you would have to use a probe whose energy is on the order of hbar / Rclassical c. For the Electron, it would
be EprobeElectron = 10^41 GeV, and for a Quark it would be EprobeQuark = 10^38 GeV, both far more energetic
than the Planck Energy Eplanck = 10^19 GeV.

Since any energy higher than Eplank = 10^19 GeV would disrupt SpaceTime by graviton creation of new SpaceTime
forming a Black Hole of mass at least the Planck Mass Mplanck = 10^19 GeV,

the Classical Radius Vortex of Electrons, Quarks, and other particles less massive than the Planck Mass Mplanck =
10^19 GeV does not exist in Ordinary SpaceTime, but lives in Exotic SpaceTime.

The only elementary particles for which the

Classical Radius

is greater than the Compton Radius are Black Holes with mass greater than the Planck Mass.

The Compton Radius Vortices of Black Holes larger than Planck Mass do not exist in Ordinary SpaceTime, but
live in Exotic SpaceTime.

The Maximal Extension of SpaceTime for such a Black Hole is shown in Figure 12.4 from General Relativity by
Robert M. Wald (Chicago 1984):
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At such a Black Hole, you can travel from External SpaceTime Region I to Extenal SpaceTime Region IX by going
through 3 Regions, Regions II, VI, and VII, that are inside Event Horizons.

Also, you can travel through the Ring Singularity such as from Region VI to Region VI' and back to Region VI.

 

The External Symmetries of a Classical Radius Black Hole are those of Position in SpaceTime, Mass=Area,
Spin=Angular Momentum, Electric Charge, and Color Charge.

The Internal Symmetry Group of a Classical Radius Black Hole is

an extension (denoted by \ ) of

the cyclic group Z3 of the 3 Interior Regions

of the journey from Region I to Region IX and

the group Z2 of going through the Ring Singularity

from Region VI to Region VI' and back

so that the total Symmetry Group is an extension \

Z3 \ Z2

 

Only for a Planck Mass Black Hole

(of mass 10^19 GeV and radius 10^(-33) cm, for which the Classical Radius equals the Compton Radius)
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can

both the Classical Radius and the Compton Radius

be observed from both Ordinary SpaceTime and Exotic SpaceTime,

forming a Bridge or Window or Pivot between them,

so that a Planck Mass Black Hole has Symmetry Group that is an extension (denoted by \ ) of the extension Z3 \ Z2 of
the Classical Radius Black Hole and K4 of the Compton Radius Vortex

so that the ingredients K4, Z3, and Z2 produce T = A4 = K4 \ Z3 and TD = T \ Z2, and

(K4 \ Z3) \ Z2 = TD

is the 24-element Symmetry Group of a Planck Mass Black Hole.

TD, the Binary Tetrahedral Group, or Double A4,

is the McKay group for E6 of the D4-D5-E6-E7 physics model.

 

E7, whose McKay group is OD, the 48-element Binary Octahedral Group, or Double S4D, appears in the D4-D5-E6-
E7 physics model as the group of the Super Implicate Order Macrospace.

The 24-element Octahedral Group O, which is double-covered by OD, is the Symmetric Group S4.

Jack Sarfatti remarks (with respect to his closely related structures that motivated me to write this page): "... Note you
get the full S4 symmetry at the Planck mass. The symmetry is broken when you move off the Planck scale. ... That's
what we want. ...".

Saul-Paul Sirag remarks (with respect to his closely related structures that motivated me to write this page): "... Ezekiel
saw the 4 cherubim. John's vision of the throne of God in the book of Revelation has 4 "living creatures" (zoon in
Greek) around the throne, and 4! = 24 elders surrounding the throne. Of course the main number, repeated over and
over is 7, which goes back to the 7 days of Creation + Sabboth. But there is a deep connection between S4 and 7 as
we will see. [Aside: For a while, I called the 4 objects permuted by S4 Zons.] ... Carl Jung has pointed out that the 4
cherubim correspond to 4 cardinal figures of the Zodiac. (He was undoubtedly not the first to notice this.) From Jung
we may pass to Arthur Young, who was a student of Jungian symbolism (he went through a long Jungian analysis,
which he credited with the cure of his paralyzed arms -- but that's another story. Jung had emphasized the symbolism
of fourness, in addition to the well known threeness of the Christian trinity. Because of Arthur Young's fascination
with the fourness, he was very intrigued with the tetrahedron. In March of 1974 he asked me (as his "research
associate" at the Institute for the Study of Consciousness, which he set up in the fall of 1973) to work out the group
table for the symmetries of the tetrahedron. ... the rotations of the tetrahedron have the symmetry group consisting of
the 12 even permutations of 4 objects (this is called the alternating-4 group, A4, and also the tetrahedral group, T.
Moreover, the full symmetry group (which includes reflections) is the set of all permutations of 4 objects, the
symmetric-4 goup, labeled S4, and also called the octahedral group, O, because it is the rotational symmetry group of
the octahedron (and cube which is the dual figure). One of the things I learned while working out this S4 group table
was that I could take short cuts by way of the structure of the Klein-4 group K4 as a subgroup of S4. In standard group
theory languange, S4 is the semi-direct product of the K4 group and S3, the Symmeric-3 group. Thus there are 6 cosets
of K4 in S4. In other words, I stumbled onto the concept of cosets without knowing what they were called. Sometime
in 1980, Abdas Salam sent Jack a copy of his Nobel Prize address (1973). In it Salam mentions 24 particles (18 quarks
in 3 families and 3 colors; and 6 leptons in 3 families). Jack made the claim that these 24 particles must correspond to
the 24 elements of S4. I looked at my S4 table and saw immediately that since there are 5 classes of S4 elements, and

http://www.stardrive.org/
http://www.stardrive.org/
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that there were 1, 3, & 8 elements making up the even permutations of the A4 subgroup, while the remaining 12
elements separate into two classes each containtin 6 elements. It looked like the even permutations would correspond to
gauge bosons, and the odd permutations would correspond to basic fermions. After all 1, 3, 8, 6, 6 had become a
particle physics mantra: 1 photon, 3 weakons, 8 gluons, 6 quarks, 6 leptons. The multiplication of permutations would
match the basic rule of particle physics: fermions interact by exchanging bosons; bosons can interact with each other,
by exchanging bosons. Moreover, the cosets of K4 arranged these 12 odd permutations as 2 of each class in three
separate cosets. The idea that group multiplicaton of elements modeled particle interactions was, of course, a radically
new idea. This was the jumping off point for the development of the S4 (Octahedral) group algebra theory of the
unification of the forces (other than gravity). The Standard Model Lie groups are imbedded as a Principal fiber bundle
(the unitary elements) in the Group Algebra C[S4], also known as the octahedral group algbra C[O] In order to bring in
gravity, I went to the double cover of O, the octahedral double group OD. The group algebra C[OD] = C[O] + P + D,
where P is the complex Pauli algebra and D is the complex Dirac algebra (which are complex Clifford algebras, i.e.
complex C(3) and complex C(4). There are now 8 classes in OD, which correspond to 8 basic representations, and
thus to 8 total matrix algebras of dimensions 1, 2, 3, 4, 3, 2, 1, 2. By the correspondence proved by John McKay (1979)
these are what I call "balance" numbers of the E7 Lie algebra. ... I have been pushing the idea that the entire set of A-
D-E Coxeter graphs is implicated in the ultimate description of reality. This is because the A-D-E graphs have been
shown by mathematicians in recent decades to be a ubiquitous classification structure. At least 20 different
mathematical objects have been brought into this scheme -- Lie algebras (and groups), Coxeter (Weyl) reflection
groups, finite subgroups of SU(2), which I call McKay groups, catastrophe structures, singularities (of differentiable
maps), 2-d conformal field theories, graviational instantons, error-correcting codes -- to name only a few of the well
known (and of great interest to physics). ... Each of the A-D-E classifications is merely a different window into some
vast object (Vast Active Living Inteligent System -- a la Phillip K. Dick?) What is clear through one window is seen
only dimly (or not at all) through another. The A-D-E Coxeter graphs provide a way to transform from one type of
object to another, or to transform within a particular type. There is an infinite number of A's, and an infinite number of
D's beginning with D4, and only three E's: E6, E7, E8. ... The D series begins with D4, so we are back to 4 again. ..."

My remarks are that these symmetries are consistent with the HyperDiamond Lattice structure of the D4-D5-E6
physics model, and that Saul-Paul's work with S4 was a key that led me to construct the D4-D5-E6 physics model.
Unlike Jack and Saul-Paul, I use the 24-element Double-cover Tetrahedral group TD (also called the Binary
Tetrahedral Group) instead of the 24-element Octahedral group O = S4, but there is much similarity among the various
approaches.

All these fascinating symmetries are related to mental pictures that Jack Sarfatti, Saul-Paul Sirag, Nick Herbert, Dimi
Chakalov, and I have had, and to the images and ideas of Mark Thornally:

 

 

How deeply have we probed within a Compton Radius Vortex?

http://www.stardrive.org/
http://www.stardrive.org/
http://pweb.netcom.com/~mthorn/quad4.htm
http://pweb.netcom.com/~mthorn/quad4.htm
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What have we seen?

If you tried to probe the Gaja/Ganesha Electron or Proton inside its Compton Radius Vortex all the way down to its
Classical Radius, you would have to use a probe whose energy is on the order of hbar / Rclassical c. For the Electron,
it would be EprobeElectron = 10^41 GeV, and for a Quark it would be EprobeQuark = 10^38 GeV, both far more
energetic than the Planck Energy Eplanck = 10^19 GeV. Since any energy higher than Eplank = 10^19 GeV would
disrupt SpaceTime by graviton creation of new SpaceTime forming a Black Hole of mass at least the Planck Mass
Mplanck = 10^19 GeV, you cannot probe all the way down to its Classical Radius.

When we have probed as deeply as we can with our current experiments, down to about 10^(-16) cm at about 100
GeV energies, we have found pointlike Musa/Ganesha Electrons, Quarks, and Gluons.

Gordon Kane describes what "pointlike" means in this context, in his book Modern Elementary Particle Physics,
Updated Edition, by Gordon Kane (Addison-Wesley 1993 pages 217-221):

"... The basic quantity we need to organize the data is the cross section [ sigma(point) ] for e+ e- -> f fbar where f is a
point-like spin 1/2 fermion [and fbar is the antiparticle of f]. By comparison of the actual cross section with the point-
like one, we want to test whether any given fermion is point-like. ...

[equation 19.7] d sigma(point) / d OMEGA = ( Qf^2 alpha^2 / 4 s ) ( 1 + cos^2(theta) )

... [Section] 19.1 Are Quarks, Lepton, and Gluons Point-Like? How well has the point-like nature of quarks,leptons,
and gluons been tested? At LEP, the processes e+ e- to e+ e-, e+ e- to mu+ mu-, and e+ e- to tau+ tau- have been
studied for a center of mass energy up to MZ [about 90 GeV], and behave to an accuracy of order 1% as expected
from equation 19.7 as functions of s and theta. The same result holds for e+ e- to q qbar . It is particularly impressive
here, since the quarks are produced as jets, as described in Chapter 15. The jets have the 1+cos^2(theta) expected from
equation 19.7 if they are spin 1/2 fermions. For example, the number of jets pointing at 0 degrees or 180 degrees is
twice that pointing at 90 degrees. The sizes of the cross sections are given correctly for the fractional electric charges
normally assigned to the quarks. The c quark and b quark can be identified from their weak decays, so the cross
sections for e+ e- to c cbar and e+ e- to b bbar have been studied to MZ as well, and are point-like. ... For comparison,
the cross section for e+ e- to p pbar will be about 10^(-9) of the point cross section at sqrt(s) = 150 GeV because the
proton is not point-like. How can these results be interpreted? Historically, structure has always appeared when the
available "particles" were probed with projectiles having energies small compared to the mass - for molecules, atoms,
nuclei, and nucleons. Here the energies of the probes are of two or more orders of magnitude larger than the masses
and no evidence for structure has appeared. Ultimately it will remian an experimental question, but it is already clear
that quarks and leptons cannot have structure in the same sense that atoms or nuclei or protons had structure. The same
result holds for photons and gluons and W+/- and Z0 bosons, whose cross sections are all point-like. ..."
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Jack Sarfatti, Nambu-Jona-Lasinio, and MacDowell-Mansouri

 

Jack Sarfatti has constructed a physics model with two basic structures:

"... negative energy virtual electron Dirac Sea [that] is unstable and forms the Higgs Ocean with the Vacuum
ODRLO PSI ... B = ( Lp / 2 pi ) "dArgPSI" ..."
"... B is also the ... local gauge potential from local gauging of T4 to Diff(4) ... Einstein's emergent curved space
time is from the EEP g(curved) = (I+B) (Minkowski ((I+B) ...[where]... The Einstein-Cartan Tetrad 1-form is e
= I+B ...[and]... I = Identity ..." with I corresponding to the Minkowski Rotations and Boosts.

In my opinion,

JACK SARFATTI'S USE OF B AS BOTH PSI AND T4 IS AN ORIGINAL DEEP INSIGHT.

However, I think that Jack's model can be refined a bit to be even more realistic as follows:

1 - Make a Nambu-Jona-Lasinio (NJL) model with T-quark condensate playing the role of Jack's "negative energy
virtual electron Dirac Sea". The Planck Length Lp emerges from NJL as the compositeness scale of the T-quark-
antiquark pair Higgs condensate.

2 - Make a MacDowell-Mansouri gravity (MCDM) model in which the 4 anti-deSitter translations form the metric of
Einstein gravity, just as in Jack's model.

3 - Combine NJL and MCDM by

looking first at the NJL and seeing that at the Planck scale of the T-quark-antiquark condensate compositeness
each quark-antiquark Cooper-type pair is a spinor-antispinor pair that in 4 dimensions corresponds to a 4-
dimensional vector ( as in a spinor being a square root of a vector )
which vector is naturally defined with respect to an underlying 4-dimensional Minkowski physical spacetime
which Minkowski (I+B) after gauging gives gravity by MCDM.

 

The NJL T-quark-antiquark Higgs condensate acts through B on the MCDM gravity to effectively curve physical
spacetime, which explains the connection between Higgs and Mass.

 

Here are some of my further comments:

The discussion above works well for an 8-dimensional spacetime reducible to a 4-dimensional Mindkowski physical
spacetime plus a 4-dimensional CP2 internal symmetry space.

Pure NJL is non-renormalizable, but by adding gauge interactions and a 4-Fermi interaction (gauged 4F NJL) you get
renormalizability. Further, you can eliminate the need for the 4-Fermi interaction by going to an 8-dim Kaluza-Klein
NJL, and such an 8DKKNJL is really quite realistic. I like 8DKKNJL because it shows how Jack's model and my
model are mutually consistent and fit together nicely.
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Jack's "... toy model with G / H = S1 ..." might in a more nearly realistic version be G / H = Spin(2,3) / Spin(1,3) =
anti-deSitter / Lorentz, in which case MCDM variation of B would lead to the usual Poincare/anti-deSitter phase of
ordinary spacetime such as prevails within the orbit of Uranus.

Another realistic version might be use G = Spin(2,4) = SU(2,2) = Conformal Group, in which case MCDM variation
of B would lead to the Segal conformal gravity phase of expanding spacetime such as prevails outside the orbit of
Uranus.

Those 2 phases (with transition at the orbit of Uranus) explain the Pioneer anomalous acceleration, and are the
underlying basis for Jack's 2-phase Hedgehog explanation of the Pioneer anomalous acceleration.

Since I think that Jack's construction of gravity from the B of I+B is equivalent to MCDM, and since MCDM is well
known to produce spin-2 gravitons, I think that Jack's model does in fact effectively have spin-2 gravitons. However,
Jack is correct when he says "... Quantized Gloldstone vibrations in argPSI are not spin 2 gravitons ..." because the
NJL Goldstone bosons are the Higgs bosons.
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Introduction.
 
From finite sets and some simple operations on sets,
construct a Feynman Checkerboard physics model 
that allows computation of the ratios of force strength constants 
and masses of elementary particles.  
 
Since particle masses can only be observed experimentally 
for particles that can exist in a free state 
("free" means "not strongly bound to other particles, 
except for virtual particles of the active vacuum of spacetime"), 
and 
since quarks do not exist in free states, 
interpret the calculated quark masses 
as constituent masses (not current masses).  
 
In hep-ph/9802425, 
Di Qing, Xiang-Song Chen, and Fan Wang, 
of Nanjing University, present a qualitative QCD analysis 
and a quantitative model calculation  
to show that the constituent quark model 
[after mixing a small amount (15%) of sea quark components]
remains a good approximation 
even taking into account the nucleon spin structure 
revealed in polarized deep inelastic scattering.
 
The effectiveness of 
the NonRelativistic model of light-quark hadrons 
is explained by, and affords experimental Support for, 
the Quantum Theory of David Bohm.
 
Consitituent particles are Pre-Quantum particles 
in the sense that their properties are calculated 
without using sum-over-histories Many-Worlds quantum theory.  
("Classical" is a commonly-used synonym for "Pre-Quantum".) 
However, 
the natural Clifford algebra structure of the D4-D5-E6 model 
produces a Many-Worlds Quantum Theory.
 
Since experiments are quantum sum-over-histories processes, 
experimentally observed particles are Quantum particles. 
 
Consider the experimentally observed proton. 
A proton is a Quantum particle containing 3 constituent quarks: 
two up quarks and one down quark; 
one Red, one Green, and one Blue. 
The 3 Pre-Quantum constituent quarks are called "valence" quarks. 

http://xxx.lanl.gov/abs/hep-ph/9802425
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They are bound to each other by SU(3) QCD.  
The constituent quarks "feel" the effects of QCD 
by "sharing" virtual gluons and virtual quark-antiquark pairs 
that come from the vacuum in sum-over-histories quantum theory. 
 
Since the 3 valence constituent quarks within the proton 
are constantly surrounded by the shared virtual gluons 
and virtual quark-antiquark pairs, 
the 3 valence constituent quarks can be said to 
"swim" in a "sea" of virtual gluons and quark-antiquark pairs, 
which are called "sea" gluons, quarks, and antiquarks.  

This internal structure of the Proton can be described in terms of a Compton Radius Vortex.

In the model, 
the proton is the most stable bound state of 3 quarks, 
so that the virtual sea within the proton is at the 
lowest energy level that is experimentally observable. 
 
The virtual sea gluons are massless SU(3) gauge bosons. 
Since the lightest quarks are up and down quarks, 
the virtual sea quark-antiquark pairs that most often 
appear from the vacuum are up or down pairs, 
each of which have the same constituent mass, 312.75 MeV. 
If you stay below the threshold energy of the strange quark, 
whose constituent mass is about 625 MeV, 
the low energy sea within the proton contains only 
the lightest (up and down) sea quarks and antiquarks, 
so that the Quantum proton lowest-energy background sea 
has a density of 312.75 MeV.  
(In the model, "density" is mass/energy per unit volume, 
where the unit volume is Planck-length in size.) 
 
Experiments that observe the proton as a whole 
do not "see" the proton's internal virtual sea, because 
the paths of the virtual sea gluon, quarks, and antiquarks  
begin and end within the proton itself.  
Therefore, the experimentally observed mass 
of the proton is the sum of the 3 valence quarks, 
3 x 32.75 MeV, or 938.25 MeV 
which is very close to the experimental value of about 938.27 MeV. 
 
To study the internal structure of hadrons, mesons, etc., 
you should use sum-over-histories quantum theory 
of the SU(3) color force SU(3).  
Since that is computationally very difficult 
(For instance, 
the internal structure of a proton looks like 
a nonperturbative QCD soliton.
See WWW URL
http://www.innerx.net/personal/tsmith/SolProton.html ) 
you can use approximate theories that correspond 
to your experimental energy range. 
For high energy experiments, 
such as Deep Inelastic Scattering, 
you can use Perturbative QCD. 
For low energies, 
you can use Chiral Perturbation Theory. 
 
To do calculations in theories such 
as Perturbative QCD and Chiral Perturbation Theory, 
you need to use effective quark masses that 
are called current masses.  Current quark masses are different 
from the Pre-Quantum constituent quark masses of the model. 
The current mass of a quark is defined in the model as 
the difference between 
the constituent mass of the quark 
and 
the density of the lowest-energy sea of virtual gluons, 
quarks, and antiquarks, or 312.75 MeV.  
Since the virtual sea is a quantum phenomenon, 
the current quarks 
of Perturbative QCD and Chiral Perturbation Theory are, 
in our view, Quantum particles.  
 
The relation between current masses and constituent masses 
may be explained, at least in part, 
by the Quantum Theory of David Bohm.
 

http://www.innerx.net/personal/tsmith/SolProton.html
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Therefore, the model is unconventional in that: 
 
the input current quarks of 
Perturbative QCD and Chiral Perturbation Theory 
are Quantum, and not Pre-Quantum, so that 
Perturbative QCD and Chiral Perturbation Theory are 
effectively "second-order" Quantum theories 
(rather than fundamental theories) 
that are most useful in describing phenomena 
at high and low energy levels, respectively; and 
 
a current quark is a composite combination 
of a fundamental constituent quark 
and Quantum virtual sea gluon, quarks, and antiquarks 
(compare the conventional picture of, for example, 
hep-ph/9708262, in which current quarks are Pre-Quantum 
and constituent quarks are Quantum composites).  
 

 
Assuming the accepted values of 
the gravitational force strength constant (Newton's constant) 
and 
the electron mass (0.511 MeV), 
then the calculationed ratios give values of all 
the other force strength constants and particle masses. 
These calculated force strengths and particle masses agree 
with conventionally accepted experimental results
within at most about 10 percent in all but one case:
 
 
the mass of the Truth quark (sometimes called the Top quark).
 
 
The tree level constituent mass of the Truth quark
is computed to be roughly 130 GeV, as opposed to
the roughly 175 GeV figure advocated by FermiLab.
 
 
In my opinion, the FermiLab figure is incorrect.
 
 
The Fermilab figure is based on analysis of
semileptonic events. I think that the Fermilab
semileptonic analysis does not handle background correctly,
and ignores signals in the data that are in rough
agreement with the tree level constituent mass
of about 130 GeV.
 
 
Further, I think that dileptonic events are more
reliable for Truth quark mass determination,
even though there are fewer of them than semileptonic events.
 
 
I think that analysis of dileptonic events
gives a Truth quark mass that is in rough
agreement with the tree level constituent mass
of about 130 GeV.
 
 
More details about these issues,
including gif images of Fermilab data histograms
and other relevant experimental results,
can be found on the World Wide Web at URL  
  
http://www.innerx.net/personal/tsmith/TCZ.html
 
 
I consider the mass of the Truth quark to be
a good test of the model, as the model can
be falsified if I turn out to be wrong in my
interpretation of experimental results.  
 
A strong point of the theory is that calculations
give ratios of ALL the masses and force strenghs 
in a way that is MUTUALLY CONSISTENT.  
The mutually consistent set of values may not be 
the only mutually consistent set of values,

http://xxx.lanl.gov/abs/hep-ph/9708262
http://www.innerx.net/personal/tsmith/TCZ.html
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but as far as I know,  
they are the only mutually consistent set
of values that come from one unified model.
 
The purpose of this paper is to describe the model
in some detail.
 
 
After this introductory overview,
 
Chapter 2 describes the construction of discrete Clifford algebras
from set theory and some simple natural operations.
 
 
Begin with set theory to get the Natural Numbers N.
 
 
Then use reflection to get the integers Z.
 
 
Then use the set of subsets and the XOR operator to get
the Discrete Clifford Group DClG(n).
 
 
DClG(n) is extended to its Z-Group Algebra,
thus producing a discrete real Clifford Algebra DCl(0,n)
over the Zn hypercubic lattice.
 
 
For some n, DCl(0,n) is naturally extended from
the Zn hypercubic lattice to larger lattices,
such as the D4 quaternionic integer lattices for n=4
and an E8 octonionic integer lattices for n=8.
 
 
The real Clifford Algebras have periodicity 8,
so the fundamental real Clifford Algebra produced
by this process is DCl(0,8).
 
 
The vector, +half-spinor and -half-spinor
representations DCl(0,8) are all isomorphic by triality to
the discrete integral octonions. 
 
 
Chapter 3 describes the octonionic structure of E8 lattices. 
 
 
Chapter 4 describes the scalar representation of DCl(0,8)
as physically representing the Higgs scalar particle;
 
 
the vector representation of DCl(0,8)
as an E8 lattice physically representing
an 8-dimensional spacetime;
 
 
the bivector representation of DCl(0,8)
as having 28 basis bivectors that represent
the 28 gauge boson infinitesimal generators
of a Spin(0,8) gauge group;
 
 
and the two half-spinor representations of DCl(0,8)
as two E8 lattices, in which the 8 octonion basis vectors
of each physically represent 8 fundamental first-generation
fermion particles (neutrino; red, blue, green up quarks;
red, blue green down quarks; electron) and 8 fermion antiparticles. 
 
 
Chapter 5 describes 
a 4-dimensional HyperDiamond lattice spacetime
that comes from 
a 4-dimensional sub-lattice of the E8 lattice spacetime. 
Since the D4-D5-E6-E7-E8 VoDou Physics model is 
fundamentally a Planck Scale HyperDiamond Lattice 
Generalized Feynman Checkerboard model, 
it violates Lorentz Invariance at the Planck Scale, 
affecting Ultra High Energy Cosmic Rays. 
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Chapter 6 describes a 4-dimensional internal symmetry space
that comes from the rest of the original E8 lattice spacetime.
A separate copy of the internal symmetry space lives on each vertex
of the spacetime 4-dim HyperDiamond lattice.
Each copy of the internal symmetry space looks
like a 4-dim HyperDiamond lattice.
 
 
Chapter 7 describes how a Feynman Checkerboard construction
on the HyperDiamond structures gives
the physics of the Standard Model plus Gravity. 
 
 
Chapter 8 describes the numerical calculation of
charge as the amplitude for a particle to emit a gauge boson,
with the force strength constant being the square of the charge. 
 
 
Chapter 9 describes the numerical calculation of
particle mass as the amplitude for a particle to change 
direction. 
 
 
Chapter 10 describes HyperDiamond Feynman Checkerboard configurations
that represent protons as triples of confined quarks,
pions as confined quark-antiquark pairs,
and physical gravitons as quadruples of confined Spin(0,5) gravitons. 
 
 
Appendix A describes some earlier papers, including some
errata for them. 
 
 
References are some references. 
 
The D4-D5-E6 model that is described in some detail
on the World Wide Web at URL 
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
is a continuum version of the
HyperDiamond Feynman Checkerboard model at URL 
 
http://xxx.lanl.gov/abs/hep-ph/9708379.
 
Both of those papers, and all my papers written prior 
to June 1998, contain an incorrect value (about 260 GeV) 
of the Higgs scalar mass, which should be about 146 GeV.  
 
 
 
 
The D4-D5-E6-E7-E8 VoDou Physics model is also described 
on the World Wide Web at URL  
 
http://www.innerx.net/personal/tsmith/d4d5e6hist.html
 
 
Briefly, roughly, and non-rigorously,
the D4-D5-E6 model is
constructed from E6, D5 = Spin(10, and D4 = Spin(8):
 
 
The first generation of fermions are constructed
from E6 / Spin(10) x U(1), whose dimension is 78-45-1=32,
the real dimensionality of a bounded complex domain
whose Shilov boundary has real dimension 16=8+8 for
8 fermion particles and 8 fermion antiparticles.
 
 
An 8-dimensional spacetime is constructed
from Spin(10) / Spin(8) x U(1), whose
dimension is 45-28-1=16, the real dimensionality
of a bounded complex domain whose Shilov boundary
has real dimension 8 for 4-dimensional physical spacetime
plus 4-dimensional internal symmetry space. 
 
 

http://xxx.lanl.gov/abs/hep-ph/9501252
http://xxx.lanl.gov/abs/hep-ph/9708379
http://www.innerx.net/personal/tsmith/d4d5e6hist.html
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28 gauge bosons are constructed directly from 28-dimensional Spin(8).
 
 
Then reduce spacetime from 8 dimensions to 4 dimensions,
by choosing a quaternionic subspace
of octonionic 8-dimensional spacetime.
 
 
The result of that spacetime symmetry breaking is:
 
 
The fermions get 3 generations, corresponding to E6, E7, and E8;
 
 
The 28 = 16+12 gauge bosons split into two parts:
 
 
16 of them form U(4), which is U(1) x SU(4),
the U(1) to give a complex phase to propagator amplitudes,
the SU(4) = Spin(6) to give the conformal group,
the Spin(6) (compact version of Spin(4,2) conformal group
has 5 dimensions of conformal and scale transformations
that give a mass scale and a Higgs scalar
 
 
and
has 10 dimensions that give the Spin(5) deSitter group,
which is gauged to give Gravity;
 
 
12 = 8+3+1 of them form SU(3) x SU(2) x U(1)
of the Standard Model.
 

The D4-D5-E6-E7 model coset spaces E6 / (D5 x U(1)) and D5 / (D4 x U(1)) are Conformal Spaces. You can
continue the chain to D4 / (D3 x U(1)) where D3 is the 15-dimensional Conformal Group whose compact version is
Spin(6), and to D3 / (D2 x U(1)) where D2 is the 6-dimensional Lorentz Group whose compact version is Spin(4).
Electromagnetism, Gravity, and the ZPF all have in common the symmetry of the 15-dimensional D3 Conformal
Group whose compact version is Spin(6), as can be seen by the following structures with D3 Conformal Group
symmetry:

Maxwell's equations of Electromagnetism
Gravity derived from the Conformal Group using the MacDowell-Mansouri mechanism
the Quantum Theoretical Hydrogen atom
the Lie Sphere geometry of SpaceTime Correlations in the Many-Worlds picture

Further, the 12-dimensional Standard Model Lie Algebra U(1)xSU(2)xSU(3) may be related to the D3 Conformal
Group Lie Algebra in the same way that the 12-dimensional Schrodinger Lie Algebra is related to the D3 Conformal
Group Lie Algebra.
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Octonions and E8 lattices.
 
The E8 lattice is made up of one
hypercubic Checkerboard D8 lattice plus
another D8 shifted by a glue vector
(1/2, 1/2, 1/2, 1/2, 1/2, 1/2, 1/2, 1/2), 
 
so that E8 = D8 u  ([1] + D8) 
is an 8-dimensional HyperDiamond 8HD lattice. 
 
 
If octonionic coordinate are chosen so that
a given minimal vector in E8 is +1,
the vectors in E8 that are perpendicular to +1 make up
a spacelike E7 lattice.
 
 
The E8 lattice nearest neighbor vertices have
only 4 non-zero coordinates,
like 4-dimensional spacetime with speed of light
c = sqrt3,
 
rather than 8 non-zero coordinates,
like 8-dimensional spacetime with speed of light c = sqrt7,
so the E8 lattice light-cone structure appears to be
4-dimensional rather than 8-dimensional.
 
To build the E8 Lattice:
 
Begin with an 8-dimensional octonionic spacetime R^8,
where a basis for the octonions is { 1,i,j,k,E,I,J,K } .
 
The vertices of the E8 lattice are of the form
 
(a01 + a1E + a2i + a3j + a4I + a5K + a6k + a7J)/2 ,
 
where the ai may be either all even integers, all odd integers,
 
or four of each (even and odd),
 
with residues mod 2 in the four-integer cases being
 
(1;0,0,0,1,1,0,1)
 
or (0;1,1,1,0,0,1,0)
 
or the same with the last seven cyclically permuted.
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E8 forms an integral domain of integral octonions.
 
The E8 lattice integral domain has 240 units:
 
 +/- 1, +/- i, +/- j, +/- k +/- E, +/- I, +/- J +/- K,
 
( +/- 1 +/- I +/- J +/- K)/2, ( +/- E +/- i +/- j +/- k)/2,
 
and the last two with cyclical permutations of
 
{ i,j,k,E,I,J,K } in the order (E, i, j, I, K, k, J).
 
The cyclical permutation (E, i, j, I, K, k, J)
preserves the integral domain E8,
but is not an automorphism of the octonions
since it takes the associative triad { i,j,k }
into the anti-associative triad { j,ie,je }.
 
The cyclical permutation (E, I, J, i, k, K, j)
is an automorphism of the octonions but
takes the E8 integral domain defined above
into another of seven integral domains.
 
Denote the integral domain described above as 7E8,
 
and the other six by iE8 , i = 1, ... , 6.
 
 
The 240 units of the 7E8 lattice corresponding to
the integral domain 7E8 represent the 240 lattice points
in the shell at unit distance (also commonly normalized as 2):
 
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K,
(+/- 1 +/- I +/- J +/- K)/2
(+/- e +/- i +/- j +/- k)/2
(+/- 1 +/- K +/- E +/- k)/2
(+/- i +/- j +/- I +/- J)/2
(+/- 1 +/- k +/- i +/- J)/2
(+/- j +/- I +/- K +/- E)/2
(+/- 1 +/- J +/- j +/- E)/2
(+/- I +/- K +/- k +/- i)/2
(+/- 1 +/- E +/- I +/- i)/2
(+/- K +/- k +/- J +/- j)/2
(+/- 1 +/- i +/- K +/- j)/2
(+/- k +/- J +/- E +/- I)/2
(+/- 1 +/- j +/- k +/- I)/2
(+/- J +/- E +/- i +/- K)/2
 
 
 
 
The other six integral domains iE8 are:
 
 
 
1E8:
 
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K, 
(+/- 1 +/- J +/- i +/- j)/2
(+/- k +/- E +/- I +/- K)/2
(+/- 1 +/- j +/- I +/- K)/2
(+/- i +/- k +/- E +/- J)/2
(+/- 1 +/- K +/- k +/- i)/2
(+/- j +/- E +/- I +/- J)/2
(+/- 1 +/- i +/- E +/- I)/2
(+/- j +/- k +/- J +/- K)/2
(+/- 1 +/- I +/- J +/- k)/2
(+/- i +/- j +/- E +/- K)/2
(+/- 1 +/- k +/- j +/- E)/2
(+/- i +/- I +/- J +/- K)/2
(+/- 1 +/- E +/- K +/- J)/2
(+/- i +/- j +/- k +/- I)/2
 
 
 
 
 
2E8:
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+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K,
(+/- 1 +/- i +/- k +/- E)/2
(+/- j +/- I +/- J +/- K)/2
(+/- 1 +/- E +/- J +/- j)/2
(+/- i +/- k +/- I +/- K)/2
(+/- 1 +/- j +/- K +/- k)/2
(+/- i +/- E +/- I +/- J)/2
(+/- 1 +/- k +/- I +/- J)/2
(+/- i +/- j +/- E +/- I)/2
(+/- 1 +/- J +/- i +/- K)/2
(+/- j +/- k +/- E +/- I)/2
(+/- 1 +/- K +/- E +/- I)/2
(+/- i +/- j +/- k +/- J)/2
(+/- 1 +/- I +/- j +/- i)/2
(+/- k +/- E +/- J +/- K)/2
 
 
 
 
 
3E8:
 
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K,
(+/- 1 +/- k +/- K +/- I)/2
(+/- i +/- j +/- E +/- J)/2
(+/- 1 +/- I +/- i +/- E)/2
(+/- j +/- k +/- J +/- K)/2
(+/- 1 +/- E +/- j +/- K)/2
(+/- i +/- k +/- I +/- J)/2
(+/- 1 +/- K +/- J +/- i)/2
(+/- j +/- k +/- E +/- I)/2
(+/- 1 +/- i +/- k +/- j)/2
(+/- e +/- I +/- J +/- K)/2
(+/- 1 +/- j +/- I +/- J)/2
(+/- i +/- k +/- E +/- K)/2
(+/- 1 +/- J +/- E +/- k)/2
(+/- i +/- j +/- I +/- K)/2
 
 
 
 
 
4E8:
 
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K,
(+/- 1 +/- K +/- j +/- J)/2
(+/- i +/- k +/- E +/- I)/2
(+/- 1 +/- J +/- k +/- I)/2
(+/- i +/- j +/- E +/- K)/2
(+/- 1 +/- I +/- E +/- j)/2
(+/- i +/- k +/- J +/- K)/2
(+/- 1 +/- j +/- i +/- k)/2
(+/- e +/- I +/- J +/- K)/2
(+/- 1 +/- k +/- K +/- E)/2
(+/- i +/- j +/- I +/- J)/2
(+/- 1 +/- E +/- J +/- i)/2
(+/- j +/- k +/- I +/- K)/2
(+/- 1 +/- i +/- I +/- K)/2
(+/- j +/- k +/- E +/- J)/2
 
 
 
 
 
5E8:
 
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K,
(+/- 1 +/- j +/- E +/- i)/2
(+/- k +/- I +/- J +/- K)/2
(+/- 1 +/- i +/- K +/- J)/2
(+/- j +/- k +/- E +/- I)/2
(+/- 1 +/- J +/- I +/- E)/2
(+/- i +/- j +/- k +/- K)/2
(+/- 1 +/- E +/- k +/- K)/2
(+/- i +/- j +/- I +/- J)/2
(+/- 1 +/- K +/- j +/- I)/2
(+/- i +/- k +/- E +/- J)/2
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(+/- 1 +/- I +/- i +/- k)/2
(+/- j +/- E +/- J +/- K)/2
(+/- 1 +/- k +/- J +/- j)/2
(+/- i +/- E +/- I +/- K)/2
 
 
 
 
 
6E8:
 
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K,
(+/- 1 +/- E +/- I +/- k)/2
(+/- i +/- j +/- J +/- K)/2
(+/- 1 +/- k +/- j +/- i)/2
(+/- e +/- I +/- J +/- K)/2
(+/- 1 +/- i +/- J +/- I)/2
(+/- j +/- k +/- E +/- K)/2
(+/- 1 +/- I +/- K +/- j)/2
(+/- i +/- k +/- E +/- J)/2
(+/- 1 +/- j +/- E +/- J)/2
(+/- i +/- k +/- I +/- K)/2
(+/- 1 +/- J +/- k +/- K)/2
(+/- i +/- j +/- E +/- I)/2
(+/- 1 +/- K +/- i +/- E)/2
(+/- j +/- k +/- I +/- J)/2
 
 
 
 
 
 
The vertices that appear in more than one lattice are:
 
+/- 1, +/- i, +/- j, +/- k, +/- E, +/- I, +/- J, +/- K in all of them;
 
(+/- 1 +/- i +/- j +/- k)/2 and (+/- e +/- I +/- J +/- K)/2 in 3E8, 4E8, and 6E8;
 
(+/- 1 +/- i +/- E +/- I)/2 and (+/- j +/- k +/- J +/- K)/2 in 7E8, 1E8, and 3E8;
 
(+/- 1 +/- j +/- E +/- J)/2 and (+/- i +/- k+/- I +/- K)/2 in 7E8, 2E8, and 6E8;
 
(+/- 1 +/- k +/- E +/- K)/2 and (+/- i +/- j +/- I +/- J)/2 in 7E8, 4E8, and 5E8;
 
(+/- 1 +/- i +/- J +/- K)/2 and (+/- j +/- k +/- E +/- I)/2 in 2E8, 3E8, and 5E8;
 
(+/- 1 +/- j +/- I +/- K)/2 and (+/- i +/- k+/- e +/- J)/2 in 1E8, 5E8, and 6E8;
 
(+/- 1 +/- k +/- I +/- J)/2 and (+/- i +/- j +/- E +/- K)/2 in 1E8, 2E8, and 4E8;
 
 
The 240 unit vertices in the E8 lattices do not include
any of the 256 E8 light cone vertices,
of the form (+/- 1 +/- i +/- j +/- k +/- E +/- I +/- J +/- K)/2.
 
They appear in the next layer out from the origin,
at radius sqrt 2, which layer contains in all 2160 vertices.
 
 

The E8 lattice is, in a sense, 
fundamentally 4-dimensional. 
 
 
For instance: 
 
 
 
the E8 lattice nearest neighbor vertices have 
only 4 non-zero coordinates,
like 
4-dimensional spacetime with speed of light  c = sqrt(3),
rather than 8 non-zero coordinates,
like 
8-dimensional spacetime with speed of light c = sqrt(7),
so 
the E8 lattice light-cone structure appears to be
4-dimensional rather than 8-dimensional;
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the representation of the E8 lattice by quaternionic 
icosians, as described by Conway and Sloane;
 
 
 
the Golden ratio construction of the E8 lattice from
the D4 lattice, which has a 24-cell nearest neighbor 
polytope
The construction starts with the 24 vertices of a 24-cell,
then adds Golden ratio points on each of the 96 edges of 
the 24-cell, then extends the space to 8 dimensions 
by considering the algebraicaly independent sqrt(5) 
part of the coordinates to be geometrically independent, 
and
finally doubling the resulting 120 vertices in 8-dimensional
space by considering both the D4 lattice and 
its dual D4* 
to get the 240 vertices of the E8 lattice nearest neighbor
polytope (the Witting polytope); and
 
 
 
the fact that the 240-vertex Witting polytope,
the E8 lattice nearest neighbor polytope,
most naturally lives in 4 complex dimensions,
where it is self-dual, rather than in 8 real dimensions. 
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HyperDiamond Lattices.
 
 
n-dimensional HyperDiamond structures nHD are
constructed from Dn lattices.
 
An n-dimensional HyperDiamond structures nHD is a lattice
if and only if n is even.
 
If n is odd, the nHD structure is
only a "packing", not a "lattice", because a nearest neighbor link
from an origin vertex to a destination vertex
cannot be extended in the same direction
to get another
nearest neighbor link.
 
n-dimensional HyperDiamond structures nHD are
constructed from Dn lattices.
 
The lattices of type Dn are n-dimensional Checkerboard
lattices, that is,
the alternate vertices of a Z^n hypercubic lattice.
 
 

Conway and Sloane, in their book Sphere Packings, Lattices, and Groups (3rd edition, Springer, 1999).in chapter 4,
section 7.3, pages 119-120) define a packing

D+n = Dn u ( [1] + Dn )

[ where the gule vector [1] = (1/2, ... , 1/2) ] and say: "... D+n is a lattice packing if and only if n is even.

3HD = D+3 is the tetrahedral or diamond packing ... and
4HD = D+4 = Z4.
When n = 8 this construction is especially important, the lattice 8HD = D+8 being known as E8 ...".

D+n is what David Finkelstein and I named a HyperDiamond lattice nHD (although in odd dimensions it is technically
only a packing and not a lattice).



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks5.html[4/16/18, 1:46:35 AM]

Conway and Sloane also say in chapter 4, section 7.1, page 117) that the lattice Dn is defined only for n greater than or
equal to 3.

To see what happens for n = 2, note that D2 should correspond to the Lie algebra Spin(4),which is reducible to
Spin(3)xSpin(3) = SU(2)xSU(2) = Sp(1)xSp(1) = S3xS3, and is not an irreducible Lie algebra. The root lattice of D2
is two copies of the root lattice of SU(2), which is just a lattice of points uniformly distributed on a line.

If you are to fit the two lines together, you have to specify the angle at which they intersect each other, and requiring
"lattice structure" or consistency with complex number multiplication does NOT unambiguously determine that angle:
it can be either

60 degrees, which gives you the A2 root lattice

  *--*  
 /    \ 
*      *
 \    / 
  *--*  

of the Lie algebra SU(3) and the Eisenstein complex integers

or

90 degrees, which gives you the C2 = B2 root lattice

*--*--*
|     |
*     *
|     |
*--*--*

of the Lie algebra Spin(5) = Sp(2) and the Gaussian complex integers.

Since a Dn lattice for n > 3 is a checkerboard, or half of a hypercubic lattice, it is natural to define D2 as a
checkerboard, or half of a C2 = B2 square lattice. Then the 2-dimensional HyperDiamond lattice D+2 = D2 u ( [1] +
D2 ) is seen to be the Z2 square lattice C2 = B2
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where the orginal D2 is made up of the centers of the yellow squares, the glue vectors are the (1/2,1/2) represented by
pairs of arrows, and the ( [1] + D2 ) is made up of the centers of the white squares.

The total 2-dim hyperdiamond structure is the Z2 integer lattice, sort of analogous to the 4-dim case in which D4 u (
[1] + D4 ) = Z4, so that

2HD = D+2 = Z2.

Note that the basic D2 structure is consistent with Feynman's 2-dimensional checkerboard in which the lines of the
checkerboard are 2-dim light-cone lines. 

Consider the 3-dimensional structure 3HD.
 
Start with D3, the fcc close packing in 3-space.
 
Make a second D3 shifted by the glue vector (0.5, 0.5, 0.5).
 
Then form the union D3 u ([1] + D3).
 
That is the 3-dimensional crystal structure that is 
made up of tetrahedral bonds: 
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The above figure (from Encyclopaedia Britannica CD-ROM 98, which got the figure from S.S. Zumdahl, Chemistry,
3rd ed., Heath (1993)) is the crystal structure of H2O Water Ice (whose tetrahedral bonds from Oxygen to Oxygen are
each half covalent and half Hydrogen) and of Carbon Diamonds (whose tetrahedral bonds from Carbon to Carbon are
purely covalent Carbon-Carbon).

HyperDiamond lattices were so named by David Finkelstein 
because of the 3-dimensional Diamond crystal structure.  
 
 
 

From E8 to 4HD.

 
When you construct an 8-dimensional HyperDiamond 8HD lattice, 
you get D8 u  ([1] + D8) = E8.  
 
 
 
The E8 lattice is in a sense fundamentally 4-dimensional, 
and 
the E8 HyperDiamond lattice naturally reduces to 
the 4-dimensional HyperDiamond lattice. 
 
 
To get from E8 to 4HD, reduce each of the D8 lattices 
in the  E8 = 8HD = D8 u  ([1] + D8) lattice 
to D4 lattices.  
 
We then get a 4-dimensional HyperDiamond 
             4HD = D4 u  ([1] + D4) lattice.  
 
To see this, 
start with E8 = 8HD = D8 u  ([1] + D8).  
 
We can write:
 
D8 = { (  D4  ,0,0,0,0) u  (0,0,0,0,  D4  ) } 
                        u 
     {(1,0,0,0,1,0,0,0) +  (   D4  ,  D4  ) } 
 
 
 
The third term is the diagonal term of 
an orthogonal decomposition of D8, 
and 
the first two terms are orthogonal to each other: 
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associative 4-dimensional Physical Spacetime 
and 
coassociative 4-dimensional Internal Symmetry space. 
 
Now, 
we see that the orthogonal decomposition of 
8-dimensional spacetime 
into 
4-dimensional associative Physical Spacetime 
plus 
4-dimensional Internal Symmetry space 
gives 
a decomposition of D8 into D4 + D4.  
 
 
Since E8 = D8 u  ([1] + D8), 
and 
since [1] = (0.5,0.5,0.5,0.5,0.5,0.5,0.5,0.5) 
can be decomposed by 
[1] = (0.5,0.5,0.5,0.5,0,0,0,0) + (0,0,0,0,0.5,0.5,0.5,0.5)
 
we have 
 
E8 = D8 u  ([1] + D8}) 
 
   =            (D4,0,0,0,0) + (0,0,0,0,D4)) 
                             u
 (((0.5,0.5,0.5,0.5,0,0,0,0) + (0,0,0,0,0.5,0.5,0.5,0.5)) 
                             + 
               ((D4,0,0,0,0) + (0,0,0,0,D4))) 
 
   = ((D4,0,0,0,0) u ((0.5,0.5,0.5,0.5,0,0,0,0) + (D4,0,0,0,0))) 
                             +
     ((0,0,0,0,D4) u ((0,0,0,0,0.5,0.5,0.5,0.5) + (0,0,0,0,D4))) 
 
 
 
Since 4HD is D4 u ([1] + D4), 
 
E8 = 8HD = 4HDa + 4HDca
 
where 4HDa is 
the 4-dimensional associative Physical Spacetime 
and 
4HDca is 
the 4-dimensional coassociative Internal Symmetry space.  
 

4-dimensional HyperDiamond Lattice.

 
The 4-dimensional HyperDiamond lattice HyperDiamond is
 
HyperDiamond = D4 u ([1] + D4).
 
The 4-dimensional HyperDiamond HyperDiamond = D4 \cup ([1] + D4)
is the Z^4 hypercubic lattice with null edges.
 
It is the lattice that Michael Gibbs used
in his 1994 Georgia Tech Ph.D. thesis advised by David Finkelstein.
 
The 8 nearest neighbors to the origin in the
4-dimensional HyperDiamond HyperDiamond lattice can be written
in octonion coordinates as:
 
( 1 + i + j + k) / 2 
( 1 + i - j - k) / 2 
( 1 - i + j - k) / 2 
( 1 - i - j + k) / 2 
(- 1 - i + j + k) / 2 
(- 1 + i - j + k) / 2 
(- 1 + i + j - k) / 2 
(- 1 - i - j - k) / 2 
 
 
Here is an explicit construction of the 4-dimensional
HyperDiamond HyperDiamond lattice nearest neighbors to the origin.
 



Sets to Quarks - HyperDiamond Feynman Checkerboard

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Sets2Quarks5.html[4/16/18, 1:46:35 AM]

 
Start with 24 vertices of a 24-CELL D4 with squared norm 2:
 
+1   +1   0   0 
+1   0   +1   0 
+1   0   0   +1 
+1   -1   0   0 
+1   0   -1   0 
+1   0   0   -1 
-1   +1   0   0 
-1   0   +1   0 
-1   0   0   +1 
-1   -1   0   0 
-1   0   -1   0 
-1   0   0   -1 
0   +1   +1   0 
0   +1   0   +1 
0   +1   -1   0 
0   +1   0   -1 
0   -1   +1   0 
0   -1   0   +1 
0   -1   -1   0 
0   -1   0   -1 
0   0   +1   +1 
0   0   +1   -1 
0   0   -1   +1 
0   0   -1   -1 
 
 
 
Shift the 24 vertices by the glue vector
to get 24 more vertices [1] + D4:
 
+1.5   +1.5   0.5   0.5 
+1.5   0.5   +1.5   0.5 
+1.5   0.5   0.5   +1.5 
+1.5   -0.5   0.5   0.5 
+1.5   0.5   -0.5   0.5 
+1.5   0.5   0.5   -0.5 
-0.5   +1.5   0.5   0.5 
-0.5   0.5   +1.5   0.5 
-0.5   0.5   0.5   +1.5 
-0.5   -0.5   0.5   0.5 
-0.5   0.5   -0.5   0.5 
-0.5   0.5   0.5   -0.5 
0.5   +1.5   +1.5   0.5 
0.5   +1.5   0.5   +1.5 
0.5   +1.5   -0.5   0.5 
0.5   +1.5   0.5   -0.5 
0.5   -0.5   +1.5   0.5 
0.5   -0.5   0.5   +1.5 
0.5   -0.5   -0.5   0.5 
0.5   -0.5   0.5   -0.5 
0.5   0.5   +1.5   +1.5 
0.5   0.5   +1.5   -0.5 
0.5   0.5   -0.5   +1.5 
0.5   0.5   -0.5   -0.5 
 
 
 
Of the 48 vertices of D4 u ([1] + D4),
these 6 are nearest neighbors to the origin:
 
-0.5   -0.5   0.5   0.5 
-0.5   0.5   -0.5   0.5 
-0.5   0.5   0.5   -0.5 
0.5   -0.5   -0.5   0.5 
0.5   -0.5   0.5   -0.5 
0.5   0.5   -0.5   -0.5 
 
 
 
Two more nearest neighbors, also of squared norm 1,
of the origin
 
 
 0.5    0.5    0.5    0.5 
-0.5   -0.5   -0.5   -0.5 
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come from adding the glue vector to the origin
 
0   0   0   0 
 
 
and to the squared norm 4 point
 
 
-1   -1   -1   -1 
 

Since the D4-D5-E6-E7-E8 VoDou Physics model is 
fundamentally a Planck Scale HyperDiamond Lattice 
Generalized Feynman Checkerboard model, 
it violates Lorentz Invariance at the Planck Scale, 
affecting Ultra High Energy Cosmic Rays. 
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Feynman Checkerboards.

(Feynman Checkerboards and conventional Lattice Gauge Theory are two approaches to formulating physics models
on lattices.)

 
The 2-dimensional Feynman Checkerboard
is a notably successful and useful representation of
the Dirac equation in 2-dimensional spacetime.
 
To build a Feynman 2-dimensional Checkerboard,
 
start with a 2-dimensional Diamond Checkerboard with
 
two future lightcone links and two past lightcone
links at each vertex.
 
The future lightcone then looks like 
 

 
If the 2-dimensional Feynman Checkerboard is
 
coordinatized by the complex plane C:
 
the real axis 1 is identified with the time axis t;
 
the imaginary axis i is identified with the space axis x; and
 
the two future lightcone links are
(1 / sqrt2)(1 + i) and (1 / sqrt2)(1 - i).
 
In cylindrical coordinates t,r with r^2 = x^2,
 
the Euclidian metric is t^2 + r^2 = t^2 + x^2 and
 
the Wick-Rotated Minkowski metric with speed of light c is
 
(ct)^2 - r^2 = (ct)^2 - x^2.
 
For the future lightcone links on
 
the 2-dimensional Minkowski lightcone, c = 1.
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Either link is taken into the other link
by complex multiplication by  +/- i.
 
Now, consider a path in the Feynman Checkerboard.
 
At a given vertex in the path, denote the future lightcone link in
 
the same direction as the past path link by 1, and
 
the future lightcone link in
the (only possible) changed direction by  i.  
 

 
The Feynman Checkerboard rule is that
 
if the future step at a vertex point of a given path
is in a different direction
 
from the immediately preceding step from the past,
 
then the path at the point of change gets a weight
of  -i m e ,
 
where m is the mass
(only massive particles can change directions),and
 
e is the length of a path segment.
 
Here I have used the Gersch convention
 
of weighting each turn by  -im e
 
rather than the Feynman convention
 
of weighting by  +im e, because Gersch's
convention gives a better nonrelativistic limit
in the isomorphic 2-dimensional Ising model.
 
 
HOW SHOULD THIS BE GENERALIZED TO HIGHER DIMENSIONS?
 
The 2-dim future light-cone is the 0-sphere S^2-2 = S^0 =
{ i, 1 } ,
 
with 1 representing a path step to the future in
 
the same direction as the path step from the past, and
 
 i representing a path step to the future in a
 
(only 1 in the 2-dimensional Feynman Checkerboard lattice)
 
different direction from the path step from the past.
 
The 2-dimensional Feynman Checkerboard lattice spacetime can be
 
represented by the complex numbers C,
 
with 1,i representing the two future lightcone directions and
 
-1,-i representing the two past lightcone directions.
 
Consider a given path in
 
the Feynman Checkerboard lattice 2-dimensional spacetime.
 
At any given vertex on the path in the lattice 2-dimensional
spacetime,
 
the future lightcone direction representing the
continuation of the path
 
in the same direction can be represented by 1, and
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the future lightcone direction representing the (only 1 possible)
 
change of direction can be represented by  i since either
 
of the 2 future lightcone directions can be taken into the other
 
by multiplication by  +/- i,
 
+ for a left turn and - for a right turn.
 
If the path does change direction at the vertex,
 
then the path at the point of change gets a weight of
 -im e,
 
where i is the complex imaginary,
 
m is the mass (only massive particles can change directions),
and
 
e is the timelike length of a path segment,
where the 2-dimensional speed of light is taken to be 1.
 
Here I have used the Gersch convention
 
of weighting each turn by  -im e
 
rather than the Feynman convention
 
of weighting by  +im e, because Gersch's
convention gives a better nonrelativistic limit
in the isomorphic 2-dimensional Ising model \citeGER.
 
For a given path, let
 
C be the total number of direction changes, and
 
c be the cth change of direction, and
 
 i be the complex imaginary representing
the cth change of direction.
 
C can be no greater than the timelike Checkerboard distance D
 
between the initial and final points.
 
The total weight for the given path is then
 
the product where c runs from 0 to C of  -ime 
 
or in other words  -ime  to the Cth power. 
 
The product is a vector in the direction  +/- 1 or  +/- i.
 
Let N(C) be the number of paths with C changes in direction.
 
The propagator amplitude for the particle to go from
the initial vertex to the final vertex is the sum over all
paths of the weights, that is the path integral sum
over all weighted paths:
 
the sum over C from 0 to D  of  N(C) times -ime to the Cth power. 
 
 
The propagator phase is the angle between
 
the amplitude vector in the complex plane and the complex real axis.
 
Conventional attempts to generalize the Feynman Checkerboard from
 
2-dimensional spacetime to k-dimensional spacetime are based on
 
the fact that the 2-dimensional future light-cone directions are
 
the 0-sphere S^2-2 = S^0 = { i,1 }.
 
The k-dimensional continuous spacetime lightcone directions are
 
the (k-2)-sphere S^k-2.
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In 4-dimensional continuous spacetime, the lightcone directions
are S^2.
 
Instead of looking for a 4-dimensional lattice spacetime, Feynman
 
and other generalizers went from discrete S^0
to continuous S^2
 
for lightcone directions, and then tried to construct a weighting
 
using changes of directions as rotations
in the continuous S^2, and
 
never (as far as I know) got any generalization that worked.
 
 
 
The HyperDiamond generalization has
discrete lightcone directions.
 
If the 4-dimensional Feynman Checkerboard is coordinatized by
 
the quaternions Q:
 
the real axis 1 is identified with the time axis t;
 
the imaginary axes i,j,k are identified with the space
axes x,y,z; and
 
the four future lightcone links are
 
(1/2)(1+i+j+k),
 
(1/2)(1+i-j-k),
 
(1/2)(1-i+j-k), and
 
(1/2)(1-i-j+k).
 
In cylindrical coordinates t,r
 
with r^2 = x^2+y^2+z^2,
 
the Euclidian metric is t^2 + r^2 = t^2 +
x^2+y^2+z^2 and
 
the Wick-Rotated Minkowski metric with speed of light c is
 
(ct)^2 - r^2 = (ct)^2 - x^2 -y^2 -z^2.
 
For the future lightcone links on
 
the 4-dimensional Minkowski lightcone, c = sqrt3.
 
Any future lightcone link is taken into any other future lightcone
 
link by quaternion multiplication by  +/- i,  +/- j, or  +/- k.
 
For a given vertex on a given path,
 
continuation in the same
direction can be represented by the link 1, and
 
changing direction can be represented by the
 
imaginary quaternion  +/- i, +/- j, +/- k corresponding to
 
the link transformation that makes the change of direction.
 
Therefore, at a vertex where a path changes direction,
 
a path can be weighted by quaternion imaginaries
 
just as it
is weighted by the complex imaginary i in the 2-dimensional case.
 
If the path does change direction at a vertex, then
 
the path at the point of change gets a weight of
-im e, -jm e, or -km e
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where i,j,k is the quaternion imaginary representing
the change of direction,
 
m is the mass (only massive particles can change directions),
and
 
sqrt3 e is the timelike length of a path segment,
 
where the 4-dimensional speed of light is taken to be sqrt3.
 
For a given path,
 
let C be the total number of direction changes,
 
c be the cth change of direction, and
 
ec be the quaternion imaginary i,j,k representing
the cth change of direction.
 
C can be no greater than the timelike Checkerboard distance D
 
between the initial and final points.
 
The total weight for the given path is then
 
m sqrt3 ec to the Cth power times the product (c from 0 to C) of -ec 
 
 
Note that since the quaternions are not commutative,
 
the product must be taken in the correct order.
 
The product is a vector in the direction  +/- 1,
 +/- i,  +/- j, or  +/- k.

 
Let N(C) be the number of paths with C changes in direction.
 
The propagator amplitude for the particle to go
 
from the initial vertex to the final vertex is
 
the sum over all paths of the weights,
 
that is the path integral sum over all weighted paths:

 
the sum from 0 to D of N(C) 

times 
the Cth power of m sqrt3 ec 

times 
the product (c from 0 to C) of -ec

 
 
 
The propagator phase is the angle between
 
the amplitude vector in quaternionic 4-space and
 
the quaternionic real axis.
 
The plane in quaternionic 4-space defined by
 
the amplitude vector and the quaternionic real axis
 
can be regarded as the complex plane of the propagator phase.
 
 

Since the D4-D5-E6-E7-E8 VoDou Physics model is 
fundamentally a Planck Scale HyperDiamond Lattice 
Generalized Feynman Checkerboard model, 
it violates Lorentz Invariance at the Planck Scale, 
affecting Ultra High Energy Cosmic Rays. 

From Sets to Quarks:
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Force Strengths, CP2, and Kaluza-Klein

My D4-D5-E6-E7-E8 VoDou Physics model seems to be generally consistent with the ideas on
this web page:

At the Planck scale critical temperature there is a transition from 8 large dimensions and 4 large dimensions with
4 small compactified CP2 dimensions;
The spinor fermion particles and antiparticles are not put in by hand, but are inherited from the high-energy 8-
large-dimension structure so that

at current experimental energy levels there are 3 generations and
an inherited subtle supersymmetry gives ultraviolet finiteness and, along with Segal Conformal Gravity in
4-dimensional physical spacetime, gives a realistic picture of the dark energy cosmological "constant" and
its relationship to dark matter and ordinary matter.

A paper of Carlos Castro led me to consider comparing my D4-D5-E6-E7-E8 VoDou Physics model with Kaluza-
Klein models. Although I have not worked out the torsion details for the Batakis CP2 model, I am optimistic that it can
be worked out in detail and that the Batakis CP2 model will turn out to be substantially equivalent to my D4-D5-E6-
E7-E8 VoDou Physics model .

In March 2005, Carlos Castro has written a paper

ON GEOMETRIC PROBABILITY, HOLOGRAPHY, SHILOV BOUNDARIES AND THE
FOUR PHYSICAL COUPLING CONSTANTS OF NATURE

which paper deals with geometric techniques that have been used in calculations of particle masses and force strength
constants:

by Armand Wyler in C. R. Acad. Sci. Paris A 269, ( 1969 ) 743. C. R. Acad. Sci. Paris A 272 ( 1971 ) 186;
by G. Gonzalez-Martin in a book entitled Physical Geometry University of Simon Bolivar, publishers, Caracas,
June 2000, and a paper in physics/0009052 entitled The proton/electron Geometric Mass Ratio", and in a paper
in physics/0009051 entitled "The fine structure constant from Relativistic Groups";
by Walter Smilga in a paper hep-th/0304137 entitled Higher order terms in the contraction of SO(3,2), and
by me

as well as

by Christian Beck in Spatio-Temporal Vacuum fluctuations of Quantized Fields (World Scientific, Singapore
2002 );
the work of Pierre Noyes in his book Bit-Strings Physics : a Discrete and Finite Approach to Natural Philosophy
, Series in Knots in Physics, vol. 27 ( Singapore, World Scientific, 2001 ) using Mersenne Primes and
the work of Matti Pitkanen using Mersenne Primes and p-adic numbers.

My understanding of some history of the work of Armand Wyler is:

1970s - Wyler calculates value of 1 / 137.03608 and the physics community (see Physics Today articles) decides
it hates him and his work;
1986-87 - fine structure constant experimentally = 1 / 137.0360 (+/- 1 in last digit) listed in 1987 (3rd) edition of
Introduction to High Energy Physics by Perkins in good agreement with Wyler's calculation, but there was an
Adjustment of the Fundamental Physical Constants in Rev. Mod. Phys. 59 (1987) 1121 which resulted in a new
(as of 1986-87) value of the fine structure constant as measured by experiment of 1 / 137.0359895 (+/- 61 in last
two digits) so that the 1986-87 Adjustment moved away from Wyler's value;

http://xxx.lanl.gov/abs/physics/0009052
http://xxx.lanl.gov/abs/physics/0009051
http://xxx.lanl.gov/abs/physics/0009051
http://xxx.lanl.gov/abs/hep-th/0304137
http://matpitka.blogspot.com/
http://www.mtv3.fi/luukku
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1989-90 - David Gross (armored with the 1986-87 Adjustment) renews in Physics Today attacks on Wyler's
work;
1998 - a new Adjustment (called the 1998 recommended values) is made, giving value of the fine structure
constant as measured by experiment of 1 / 137.03599976 (+/- 50 in last two digits)
2001 - March 2001 issue of Physics Today has an article by Mohr and Taylor entitled Adjusting the Values of
the Fundamental Constants (pages 29-34), which article says in part: "... the numbers form a tightly linked set -
very few of the values are independent of the others. ... For example ... Now the electron charge is determined
indirectly from other constants. ... The basic approach to finding a self-consistent set of values of these constants
is to identify the critical experiments, determine the theoretical expressions as functions of the fundamental
constants that make predictions for the measured quantities, and adjust the values of the constants to achieve the
best match between theory and experiment. ...".

The values of the fine structure constant etc that you see on the web site of the Particle Data Group are only ONE
POSSIBLE "self-consistent set of values" which set was obtained by "adjust[ing] ... to achieve the best match". It is in
my opinion not only possible, but likely, that the 1986-87 Adjustments were adjusted to achieve a mismatch between
the value of the fine structure constant and Wyler's hated-by-the-physics-community calculations and that there very
likely exists even at the present time another "self-consistent set of values" containing a fine structure constant value
that is in good agreement with Wyler's calculations. I note that individuals (including me) do not have sufficient time
and resources to construct in detail such a "self-consistent set of values", and it is obvious that the physics
establishment would be quite hostile to expending money, time, and effort in a project to study the total landscape of
possible "self-consistent set[s] of values". My point here is that you should in my opinion not take too seriously any
disagreement between the current consensus value of the fine structure constant and Wyler's calculations. Nature is
NOT governed by the rule of the majority of voting humans, and a human consensus is NOT always right.

Also, the stated error bars in the current recommended values of the fine structure constant are (in my opinion)
probably grossly wrong and subject to serious misinterpretation. For instance:

1 / Wyler's value = 137.03608
1 / 1998 Adjusted recommended experimental value =
                  = 137.03599976 (+/- 50 in last two digits)
Difference = 137.03608 - 137.03600 (rounded) = 0.00008
Error bar =                                  = 0.0000005
Number of error bars in difference = 800 / 5 = 160

could be misinterpreted as showing that Wyler's value (which is also my calculated value) is wrong by 160 standard
deviations, and therefore clearly ruled out by experiment.

However, in my opinion (even disregarding the possibility of rigging the 1986-87 and subsequent adjustments of
physical "constant" values to disagree with Wyler, such a way of thinking is just an illustration of the progression, in
increasing order of badness: Lies - Damn Lies - Statistics. I think that this is one of many instances in which stated
physics error bars used are ridiculously unrealistic.

In his paper described above, Carlos Castro says, in part [ I have extensively modified it by editing out the parts
of it with which I disagree, which changes are substantial, so any errors you see in reading this edited version
are probably my fault. For example, I have omitted Carlos Castro's use of a factor 2V(S2) which he used as
volumes of light-cone boundaries at past and future infinities with respect to virtual emission/absorption of
gauge boson force carriers ( I think that all such bosons MUST come from past infinity and go to future infinity, so
that any factor should be 1x1 = 1 = unity, and not anything involving 2V(S2).) Therefore, what you see here may
NOT be what Carlos Castro thinks, and he should not be blamed for any errors that my editing has created.
That having been said, I also want to say that overall I think that Carlos Castro's paper is brilliant, and I
especially like his idea linking the Wyler-type models to generalized Kaluza-Klein models such as described by
Batakis. I have designated material that I omitted by ... and have enclosed my additions in [ ] . ] :

"... Geometric Probability ... is the study of the probabilities involved in geometric problems, e.g., the
distributions of length, area, volume, etc. for geometric objects under stated conditions. One of the most
famous problem is the Buffon's Needle Problem of finding the probability that a needle of length l will
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land on a line, given a floor with equally spaced parallel lines a distance d apart. ... the Geometric
Probability is essentially the ratio of the areas of a rectangle of length 2d, and width l and the area of a
circle of radius d . For l > d, the solution is slightly more complicated. ... The Buffon needle problem
provides with a numerical experiment that determines the value of pi empirically. Geometric Probability is
a vast field with profound connections to Stochastic Geometry.

Feynman long ago speculated that the fine structure constant may be related to pi . This is the case as
Wyler found long ago [1960s-70s]... We will based our derivation of the fine structure constant based on
Feynman's physical interpretation of the electron's charge as the probability amplitude that an electron
emits (or absorbs) a photon. The clue to evaluate this probability within the context of Geometric
Probability theory is provided by the electron self-energy diagram. Using Feynman's rules, the self-energy
(p) as a function of the electron's incoming ( outgoing ) energy-momentum p mu is given by ...[an]...
integral involving the photon and electron propagator along the internal lines ... The integral is taken with
respect to the values of the photon's energy-momentum k mu ... one can see that the electron self-energy is
proportional to the fine structure constant alpha_EM = e^2, the square of the probability amplitude ( in
natural units of hbar = c = 1 ) and physically represents the electron's emission of a virtual photon (
off-shell ...) of energy-momentum k at a given moment, followed by an absorption of this virtual
photon at a later moment.

Based on this physical picture of the electron self-energy graph, we will evaluate the Geometric
Probability that ...[ a particle]... emits a ...[gauge boson]... at ... ( infinite past ) and re-absorbs it at a
much later time ... ( infinite future). The off-shell ( virtual ) ...[gauge boson]... associated with the
...[particle]... self-energy diagram ... can remain off-shell ... k^2 =/= 0 ....[all the time]... between the
moments of emission and absorption by the ...[particle]...[as it moves along its path in the]...
conformally compactified real Minkowski spacetime Q4 = Mbar4 = S3 x S1/Z2 = S3 x RP1 ...[which
has]... precisely the same as the topology of the Shilov boundary Q4 of the 4 complex-dimensional ...
[ D4 = Spin(4, 2) / Spin(4) x U(1) = SU(2,2) / S(U(2)xU(2)) ]...

[Shilov boundaries often describe the physically relevant part of larger domains, as in the case
in which compactified Minkowski spacetime is the Shilov boundary Q4 of the complex
domain D4.] ... the ( Shilov ) boundaries are essential mathematical features to understand the
geometric derivation of all the coupling constants. ... we will recur to Penrose's ideas ... of
conformal compactifications of Minkowski spacetime ... The conformal group [ Spin(4,2) =
SU(2,2) ] leaves the light-cone ...[invariant]... and ... does not alter the causal properties of
spacetime ... The action of the discrete group Z2 [in Q4 = S3 x S1/Z2] amounts to an
antipodal identification of ... the past timelike infinity ... with the future timelike infinity ...

Shilov boundaries of homogeneous (symmetric spaces) complex domains, G/K ... are not the
same as the ordinary topological boundaries (except in some special cases). ... Shilov
boundaries are the minimal subspaces of the ordinary topological boundaries ...[for which]...
the holomorphic data in the interior ( bulk ) of the domain is fully determined by the
holomorphic data on the Shilov boundary. The latter has the property that the maximum
modulus of any holomorphic function defined on a domain is attained at the Shilov boundary.

... The action of the discrete group Z2 amounts to an antipodal identification of t\... the past timelike
infinity ... with the future timelike infinity ... ... D4 of 4 complex dimensions is an 8 real-dim
Hyperboloid of constant negative scalar curvature that can be identified with the conformal
relativistic curved phase space associated with the electron (a particle ) moving in a 4D Anti de
Sitter space AdS4. [It]... is a Hermitian symmetric homogeneous coset space associated with the 4D
conformal group SO(4, 2) since D4 = SO(4, 2) / SO(4)xSO(2). ...

[ The most basic force is gravity, which holds space-time together by emitting/absorbing virtual
gravitons with probability 1. In that sense, the Geometric Probability strength of gravity is the strongest
of any of the four forces, and should be the denominator in the ratio describing the fundamental strength
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of each force. Therefore, the first calculation should be of the Geometric Probability strength of
gravity. ]

... the MacDowell-Mansouri-Chamseddine-West formulation of Gravity [is] based on the ...[anti-
deSitter]... group SO(3, 2) which has the same number of 10 generators as the 4D Poincare group. ...

[Since the largest local isotropy group of]... D4 = SO(4, 2) / SO(4)xSO(2) ...[is SO(4), and since the
Euclidean version of the Anti de Sitter Group is SO(5), neither D4 nor its Shilov boundary] ... space
Q4 = S3 x RP1 is ... large enough to implement the action of ... the Anti de Sitter Group SO(3, 2)
[that]... is required in the MacDowell-Mansouri-Chamseddine-West formulation of Gravity. ...

[A sufficiently large space with SO(5) local isotropy group is]... 5 complex-dimensional ... D5 = SO(5,
2) / SO(5)x SO(2) ... the 10 real-dim Hyperboloid ... corresponding to the conformal relativistic
curved phase space of a particle moving in 5D Anti de Sitter Space AdS5 ...

[Its Shilov boundary]... space Q5 = S4 x RP1 is large enough to implement the action of SO(5) via
the ... space S4 = SO(5)/SO(4). This justifies the embedding procedure of D4 -> D5 ... and Q4 -> Q5
...

Hence, the Geometric Probability ratio [for the force strength of gravity] becomes ...[ proportional to the
measure mu[Q4] of the entire compactified Minkowski Mbar4 through which the virtual graviton can
propagate, and inversely proportional to the measure mubar[Q4] of Q4 as embedded in Q5, so that

GeomStrength_gravity = mu[Q4] / mubar[Q4]

and in terms of the larger embedding Shilov boundary Q5, using the embedding-adjustment space S4 =
SO(5)/SO(4), we have

GeomStrength_gravity = mu[Q4] / mubar[Q4] = V(S4) mu[Q5] / mu_N[Q5]

The]... standard normalized measure mu_N[Q5] [is] based on the Poisson kernel and involv[es] a
normalization factor of 1/V(Q5) [and] is not invariant under the full group SO(5, 2) . It is only invariant
under the isotropy group of the origin SO(5)xSO(2). In order to construct an invariant measure on Q5
under the full group SO(5, 2) one requires to introduce a crucial factor related to the Jacobian measure
involving the action of the conformal group SO(5, 2) on the full bulk domain D5. ...[so]... we turn to the
Hermitian metric on D5 constructed by Hua ... which is SO(5, 2)-invariant and is based on the Bergmann
kernel ... involving a crucial normalization factor of 1/V D5).

As explained by ...[ G. Gonzalez-Martin ]... one has :

mu_N[Q5] / mu[Q5] = ( 1 / V(Q5) ) ( 1 / ||Jac_C|| ) = ( 1 / V(Q5) ) sqrt( 1 / ||Jac_C(Jac_C*)|| ) = ( 1 /
V(Q5) ) sqrt( 1 / ||Jac_R|| ) = ( 1 / V(Q5) ) sqrt( 1 / sqrt( | det(g) | ) = ( 1 / V(Q5) ) ( | det(g) |^(-(1/4)) ) =
V(D5)^(1/4) / V(Q5)

... the z dependence of the complex Jacobian is no longer explicit because the determinant of the SO(5, 2)
matrices is unity. This explains very clearly the origins of the factor [ V (D5) ]^(1/4) in Wyler's formula
for the fine structure constant ... This reduction factor of V (Q5) is in this case given by V (D5)1/4. As we
shall see below, the power of 1/4 is related to the inverse of the dim(S4) = 4. This summarizes, briefly, the
role of Bergmann kernel ... in the construction by Hua ... and adopted by Wyler ... of the Hermitian metric
of a bounded homogenous ( symmetric ) complex domain. To sum up, we must perform the reduction
from V (Q5) -> V (Q5) / V (D5)^(1/4) in the construction of the normalized measure mu_N[Q5] .

[ Comment by Tony Smith - With respect to the factor V(D5)^(1/4), I think that with the Jacobian
language used by Gonzalez-Martin to get the factor V(D5)^1/4 is substantially equivalent to my statement
about my model "... Vol(Dforce)^( 1 / mforce ) stands for a dimensional normalization factor (to reconcile
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the dimensionality of the Internal Symmetry Space of the target vertex with the dimensionality of the link
from the origin to the target vertex) ..." and to Smilga's statement about his model"... If we integrate over
Dbar5 using this new parameter set, each si will be responsible for a contribution of V(D5)^(1/4) to the
volume of Dbar5. Three of these parameters can be mapped onto the transferred momentum q. The fourth
parameter s4 ... corresponds to a momentum transfer within each of the particle momenta, without any
momentum transfer between the particles. such transitionscontribute to the volume of C5. We can perform
the integration over s4 and obtain a correcting factor to the aready calculated volume V(C5) of
V(D5)^(1/4). ...".

Taking the V(D5)^(1/4) factor into account, we have

GeomStrength_gravity = mu[Q4] / mubar[Q4] = V(S4) mu[Q5] / mu_N[Q5] =

= V(S4) V(Q5) / V(D5)^(1/4)

where the volumes are ]...

V(D5) = pi^5 / ( 2^4 x 5! )
V(Q5) = 8 pi^3 / 3
V(S4) = 8 pi^2 / 3

[ Define all the force strengths in terms of GeomStrength_G, the geometric force strength of gravity,
which is the strongest of all geometric force strengths. Therefore,

alpha_G = GeomStrength_gravity / GeomStrength_gravity = 1

and, for the other forces we have alpha_force = GeomStrength_force /GeomStrength_gravity

...[ For alpha_C, the color force strength, use... the internal symmetry space ... CP2 = SU(3) / U(2) =
SU(3) / SU(2) x U(1) ... associated with the SU(3) color group ... the volume V (CP2) = V (S4) = 8 pi^2 /
3 ... V(S5) = 4 pi^3 ... V(B6) = pi^3 /6 ... we have

alpha_C = ( V(CP2) V(S5) / V(B6)^(1/4) ) / GeomStrength_gravity = 0.6286

]... that [value] corresponds to the strong coupling constant at an energy related to the pion masses ... 241
MeV ...[ As Batakis says in his paper about CP2 Kaluza-Klein, "... [ Color SU(3) ] has been introduced at
the level of the metric via the Kaluza ansatz ...[and] has a role for the coset space ...[CP2]... analogous to
that of the Lorentz (or Poincare) group for ordinary spacetime ...". ]...

...[ For alpha_W, the weak force strength, use ... the CP1 = S2 subspace of the internal symmetry space
CP2, since the weak force SU(2) acts globally on S2 = CP1 = SU(2) / U(1) = Spin(3) / Spin(2)

Since it takes two copies of S2 to cover all 4 dimensions of covariant polarization for weak bosons, and
since the Shilov boundary of the interior of S2xS2 is S2 + S2 (two copies of S2) ... V(S2) = 4 pi ... V(Q3)
= 4 pi^2 ... V(D3) = pi^3 / 24 ... we have

alpha_W = ( 2V(S2) V(Q3) / V(D3)^(1/2) ) / GeomStrength_gravity = 0.2536

]... that [value] corresponds to the weak geometric coupling constant alpha_W at an energy of the order of
... 146 GeV ... the Fermi coupling GFermi ....[in terms of the proton mass is about]... 1.04 x 10^(-5) ... [ As
Batakis says in his paper about CP2 Kaluza-Klein, "... [ SU(2) x U(1) ] symmetry will break ... with the
introduction of torsion. The mixed [torsion] components of the ...[ SU(2) x U(1) symmetry.].. will be
associated with the spin-1 field ... with a (possibly broken) SU(2) x U(l) gauge symmetry. ...". ]...
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...[ For alpha_E, the electromagnetic force strength, use ... an S1 subspace of the internal symmetry
space CP2 = C2 u CP1 = C2 u S2 located in the C2 independent of the weak force S2 = CP1, since the
electromagnetic force U(1) acts globally on S1 = U(1) . Note that for each of the two S2 placement choices
described for alpha_W, there are two C s in the C2 = CxC part of CP2 = C2 u S2, and each of those C s
contains a natural S1 , so that in all there are 4 S1 placement choices for alpha_E.

Since it takes four copies of S1 to cover all 4 dimensions of covariant polarization for electromagnetic
photons, and since the Shilov boundary of the interior of S1xS1xS1xS1 = T4 is S1 + S1 + S1 + S1 (four
copies of S1) ... V(S1) = 2 pi ... V(Q2) = 2 pi / 2 since Q2 = RP1 = S1/Z2 ... V(D2) = pi since D2 is a
circle of radius 1 whose circumference is S1 only half of which circumference is Q2 ... we have

alpha_E = ( 4 V(S1) V(Q2) / V(D2)^(1/1) ) / GeomStrength_gravity = 1 / 137.03608

]... that [value] corresponds to ... the scale of the Bohr radius ... The Bohr radius is associated with the
ground ( most stable ) state of the Hydrogen atom ... The spectrum generating group of the Hydrogen atom
is well known to be the conformal group SO(4, 2) due to the fact that there are two conserved vectors, the
angular momentum and the Runge-Lentz vector. After quantization, one has two commuting SU(2) copies
SO(4) = SU(2)xSU(2). Thus, it makes physical sense why the Bohr-scale should appear in this
construction. ... The Bohr radius corresponds to an energy of 137.036 x 2 x 13.6 eV = 3.72 x 10^3 eV . It
is well known that the Rydberg scale, the Bohr radius, the Compton wavelength of electron, and the
classical electron radius are all related to each other by a successive scaling in products of EM. ... [ As
Batakis says in his paper about CP2 Kaluza-Klein, "... [ SU(2) x U(1) ] symmetry will break ... with the
introduction of torsion. The mixed [torsion] components of the ...[ SU(2) x U(1) symmetry.].. will be
associated with the spin-1 field ... with a (possibly broken) SU(2) x U(l) gauge symmetry. ...". ]...

Concluding, the Geometric Probability that an electron emits a photon ... and absorbs it ... is given by the
ratio of the ratios of measures, and it agrees with Wheeler's ideas that one must normalize the couplings
with respect to the geometric coupling strength of Gravity ...

[ The above results are ]... consistent with the Kaluza-Klein compactification
procedure of obtaining 4D EM from pure Gravity in 5D ...[ and its generalization to
M4 x CP2 by Batakis ]. ...".

 

 

In his paper

Extra gauge field structure uncovered in the Kaluza-Klein framework,

Class. Quantum Grav. 3 (1986) L99-L105, N. A. Batakis says:

"... In a standard Kaluza-Klein framework,

M4 x CP2 allows the classical unified description of an SU(3) gauge field with
gravity.

However,

http://stacks.iop.org/0264-9381/3/L99
http://www.iop.org/EJ/S/UNREG/taHVH.1AF8AsfvDEHRm4.w/abstract/0264-9381/3/5/002
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the possibility of an additional SU(2) x U(l) gauge field structure is uncovered.

... As a result, M4 x CP2 could conceivably accommodate the classical limit of a fully unified theory for
the fundamental interactions and matter fields. ... [There are]... two generic possibilities ... for the
enlargement of Einstein's framework, namely

... increase the number of spacelike dimensions ...[which]... is mainly exploited in the ...[ordinary]...
Kaluza-Klein programme ...[in which]... the extra dimensions form a vertical 'internal' compact
space of very small ... volume ... and ...
... allow the presence of torsion without upsetting the metricity of connections ...[which involves not
only]... a torsion (totally within M4) ... in the context of the Einstein-Cartan theory ...[but also]... the
... mixed components of a torsion in the total space, namely components which are neither totally
vertical nor completely horizontal. ... such a torsion creates a new and non-trivial possibility for the
accommodation of unified theories in the KK framework ...[in a]... way in which an eight-
dimensional manifold, locally of the form M4 x CP2, could ... accommodate the classical limit of a
fully unified theory for the fundamental interactions and matter fields ...

...[In]... M4 x CP2 ... the groups G1 and G2 are SU(3) and SU(2) x U(1), respectively.

The ... G1 [ SU(3) ] ... results from the well known identification of CP2 with the coset space
SU(3)/U(2).

 ... the G2 ... SU(2) x U(1) ...[has a]... Killing form is not zero but ... is degenerate, namely (- 1, - 1, - 1,
0). However, in view of the U(1) factor ... a non-degenerate metric (- 1, - 1, - 1, - 1) can be (and often is)
defined on SU(2) x U(1). This possibility makes SU(2) x U( 1) a perfectly acceptable G2 ...The metric is
given by ...

... and the connection 1-form w^M_N is defined as w^M_N = w^0M_N + K^M_n with w^0M_N the
Riemannian connection of the metric [shown immediately above]... and the contorsion K^M_N defined ...
in terms of the torsion ... T^m_ab = k2 theta^m_I F^(2)I*_ab where * denotes the M4 dual, k2 is a
constant and theta^m_I is a vielbein ( employed to change the group index I to the [ CP2 ]... index m )
such that g_mn theta^m_I theta^n_J = -g_IJ ... The Riemann scalar curvature is then given by an equation
similar to ...

 ...

 ...

... and the Bianchi identities hold ... The resulting Einstein-Hilbert action ... when expressed totally
within M4 will, besides gravity (with a cosmological constant), contain the two gauge fields [SU(3)
and SU(2) x U(1)], with the relative scales between the three parts set by ... constants k1 and k2 as in
...
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... We recall

that A(1) [ of SU(3) ] has been introduced at the level of the metric via the Kaluza ansatz
...[and] has a role for the coset space ...[CP2]... analogous to that of the Lorentz (or Poincare)
group for ordinary spacetime,
while A(2) has been introduced directly through a field strength F(2) at the level of the connection.
In view of the Bianchi identities for the manifold [ M4 x CP2 ] ... F(2) will have a well defined and
conserved energy-momentum tensor. However, its gauge group structure is apparently not
mandatory. What our construction has shown is that the geometry allows a maximal gauge
group structure ... The corresponding [ G2 = SU(2) x U(1) ] gauge symmetry is apparently
unprotected, in contrast to the G1 gauge symmetry.

These results are obviously desirable in view of the ... association we seek for the two gauge fields with
the strong and electroweak interactions. We also observe that we have exhausted the generic possibilities
for the introduction of interaction fields into the geometry: besides the metric and a general metric
connection, there is no other independent intrinsic geometric structure available within our framework.
Thus, the following geometric picture seems to be emerging.

The gravitational and SU(3) gauge field potentials must be considered as more fundamental and
they completely specify the metric - essentially they are the metric of M4 x CP2. If no torsion exists,
a symmetric metric connection is uniquely defined from this metric and M4 x CP2 would then
exhibit a complete left-right symmetry.
However, ... [ SU(2) x U(1) ] symmetry will break ... with the introduction of torsion. The mixed
[torsion] components of the ...[ SU(2) x U(1) symmetry.].. will be associated with the spin-1 field
F(2) with a (possibly broken) SU(2) x U(l) gauge symmetry.
...[ The torsion ]... components totally within M4 or CP2 could accommodate matter fields in the
form of, respectively, spin density and energy-momentum density condensates, with mechanisms
analogous to those already known ...".

 

An interesting thing about the 1986 paper of Batakis is that it provides a constructive counterexample to a well-known
paper by Edward Witten entitled Search for a Realistic Kaluza-Klein Theory, published in Nuclear Physics B (1981)
412-428, in which Witten said:

"...seven dimensions is in fact the minimum dimensionality of a manifold with SU(3)xSU(2)xU(1)
symmetry ... If, therefore, we wish to construct a theory in which SU(3)xSU(2)xU(1) gauge fields
arise as components of the gravitational field in more than four dimensions, we must have at least
seven extra dimensions. ...".

It is sad that Witten's brilliant understanding of higher mathematics is accompanied by such a lack of physics intuition.

 

 

In a 1983-84 paper

Calculation of Gauge Couplings and Compact Circumferences from Self-Consistent
Dimensional Reduction

by Candelas and Weinberg in Nuclear Physics B237 (1984) 397-441 (reprinted in a book
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Modern Kaluza-Klein Theories

edited by Applequist, Chodos, and Freund (Addison-Wesley 1987), Candelas and Weinberg say:

"... we wish to show how fine-structure constants in general can be calculated in certain theories, in which
the gauge fields arise from the metric of a higher-dimensional space. ... There are more general (4+N)-
dimensional models ... in which N dimensions form a compact manifold, and a massless gauge field
appears in four dimensions for each Killing vector of this manifold. A general prescription has ... been
given for calculating the various gauge couplings in such models in terms of the ratio of 2 pi ( 16 pi G
)^(1/2) and various r.m.s. circumferences. ... In this paper we consider dynamical compactification ... The
(4+N)-dimensional space is again suposed to break up into a 4-dimensional Minkowski space and a
curved compact N-dimensional manifold, with the curvature governed by Einstein's field equations. ... the
energy-momentum tensor on the right-hand side on the right-hand side of these equations is ... supposed
to arise ... from the one-loop fluctuations in various matter fields. ... the energy-momentum tensor is
balanced by the curvature, ans solutions are possible without mass parameters in the lagrangian, and with
the scale of the compact manifold set by the gravitational constant ... For an N-dimensional compact
manifold whose linear dimensions are of order rho, the one-loop energy density of f light matter fields is
of order f rho^(-4-N) . The (4+N)-dimensional gravitational constant Gbar is or order G rho^N , and the
Einstein tensor is of order rho^(-2) . Hence ... rho^2 = G f . The L-loop gravitational corrections to the
one-loop matter energy density ... are less for L >= 2 than the one-loop matter terms by a factor ... ( 1 / f
)^(L-1) . Also, the L-loop purely gravitational contributions to the energy density ... are less for L >= 1
than the one-loop matter terms by a factor ... ( 1 / f )^L . ... for f sufficiently large the scale of the compact
manifold is of order sqrt( G f ) ... For manifolds ...[including]... spheres, CPN, and manifolds of simple
groups ... we can normalize the one free parameter rho^2 in the metric ...

We now make the further assumptions that the matter fields are massless in 4+N dimensions ... When a
(4+N)-dimensional space breaks up into a 4-dimensional Minkowski space and a compact manifold, the
perturbations of this metric appear in 4 dimensions in part as a set of massless fields: the Yang-Mills fields
A^mu_a(x) and the gravitations field g_mu nu(x) .

... the classical Einstein-Hilbert action of pure gravity in 4+N dimensions yields in 4 dimensions an action

.. where ... F^mu nu_e are the Yang-Mills curls of those gauge fields A^mu_e that correspond to closed
Killing curves of the compact manifold ...[if there were not many species of matter fields]... then G_0
could be identified as the Newton gravitational coupling constant G, and the normalization condition for
the Yang-Mills fields would yield ... g_e = ( 2 pi ( 16 pi G )^(1/2) / N_e s_e ) ...[where]... s_e is the r.m.s.
circumference of the manifold along these curves ... However ... assuming ... many species of matter fields
... radiative corrections generate induced ... terms ...[involving]... new dimensionless coefficients ... D_N_e
adn E_N ... we see that [for one-parameter manifolds ... of odd dimensionality]... the true Newton constant
G is given by ( 1 / 16 pi G ) = ( 1 / 16 pi G_0 ) + ( E_N / rho^2 ) ...

Even a manifold that is stable against all deformations will become unstable if the temperature is
raised above a critical value T_c ... This suggests that there is a dramatic phase transition at T = T_c
, in which the compactified dimensions explode outward. One wonders ... whether our universe
started with equal circumferences in all 3+N spatial directions, and became tightly contracted in N
of those dimensions only when the temperature fell below the critical temperature T_c . ...".

Note that the critical temperature for dimensional reduction is consistent with the cosmology,
high-temperature physics, and current-experiment-energy-level physics of the D4-D5-E6-E7-

E8 VoDou Physics model.
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Standard Model Group Structure

As a Lie algebra, the Standard Model Gauge Boson Generators, which in the D4-D5-E6-E7-E8 VoDou Physics model
act on the Internal Symmetry Space CP2 = SU(3) / U(2), can be written in several equivalent ways, including:

SU(3)xSU(2)xU(1)

SU(3)xU(2)

U(3)xSU(2)

S(U(3)xU(2)) 

However, their Global Group Structures are not equivalent, so it is reasonable to ask:

Which one of them best represents the Global Group Structure of the Standard Model?

 

In hep-th/9802112, The Central Correlations of Hypercharge, Isospin, Colour and Chirality in the Standard Model,
Heinrich Saller says [here I use the notation S(U(2)xU(3)) instead of his U(2x3) and sometimes use = for "isomorphic to"]:

"... The correlation of the fractionally represented hypercharge group with the isospin and colour group in
the standard model determines as faithfully represented internal group the quotient group

U(1) x SU(2) x SU(3) / Z2 x Z3

... the 'synchronization' of the nonabelian isospin-colour center I(2) x I(3) with the hypercharge property
shows that the group, faithfully represented in the standard model, is the quotient group

S(U(2)xU(3)) = U(1) x SU(2) x SU(3) / I(2) x I(3)

... The universal covering group for the Lie Algebra of S(U(2)xU(3)) is R x SU(2) x SU(3) with the
maximal compact subgroup U(1) x SU(2) x SU(3). ...".

 

John Baez said in a sci.physics.research post of 2003-01-17 on the subject The Standard Model Symmetry Group Is
S(U(2)xU(3):

"... U(1) x SU(2) x SU(3) is a sextuple cover of the "true" gauge group of the Standard Model - i.e. the
group all of whose non-identity elements act nontrivially on some particle or other. This "true" gauge
group is usually called S(U(2) x U(3)), since you can think of it as 5x5 unitary matrices that have
determinant one and are block diagonal, built from a 2x2 unitary block and a 3x3 unitary block.

One reason why S(U(2) x U(3)) is nice is that it's a subgroup of SU(5). This was important for people who
believe in the SU(5) grand unified theory. U(1) x SU(2) x SU(3) *cannot* be embedded as a subgroup of
SU(5). So, only by virtue of puzzling things like the fact that quarks have charges coming in thirds can the
SU(5) theory extend the Standard Model. So if you're an optimist, you might say SU(5) "explains" the
fractional charges of quarks! ...".

In that sci.physics.research post John Baez gave details by quoting from his web page week 133 ... April 23, 1999
...,saying:

http://xxx.lanl.gov/abs/hep-th/9802112
http://math.ucr.edu/home/baez/
http://math.ucr.edu/home/baez/
http://math.ucr.edu/home/baez/week133.html
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"... What's the gauge group of the Standard Model? ... U(1) x SU(2) x SU(3) ... is perhaps not the most
accurate answer. ... Every particle in the Standard Model transforms according to some representation of
U(1) x SU(2) x SU(3), but some elements of this group act trivially on all these representations. Thus we
can find a smaller group which can equally well be used as the gauge group of the Standard Model:

the quotient of U(1) x SU(2) x SU(3) by the subgroup of elements that act trivially.

... To ... figure out this subgroup ... we need to go through all the particles and figure out which elements
of U(1) x SU(2) x SU(3) act trivially on all of them.

Start with the gauge bosons. In any gauge theory, the gauge bosons transform in the adjoint
representation, so the elements of the gauge group that act trivially are precisely those in the *center* of
the group. U(1) is abelian so its center is all of U(1). Elements of SU(n) that lie in the center must be
diagonal. The n x n diagonal unitary matrices with determinant 1 are all of the form exp(2 pi i / n), and
these form a subgroup isomorphic to Z/n. It follows that the center of U(1) x SU(2) x SU(3) is U(1) x Z/2
x Z/3.

.... let's see which elements of U(1) x Z/2 x Z/3 act trivially on all ... representations! Note first that the
generator of Z/2 acts as multiplication by 1 on the isospin singlets and -1 on the isospin doublets.
Similarly, the generator of Z/3 acts as multiplication by 1 on the leptons and exp(2 pi i / 3) on the quarks.
Thus everything in Z/2 x Z/3 acts as multiplication by some sixth root of unity. So to find elements of
U(1) x Z/2 x Z/3 that act trivially, we only need to consider guys in U(1) that are sixth roots of unity....

         ACTION OF            ACTION OF             ACTION OF
       exp(pi i / 3)            -1               exp(2 pi i / 3)
          IN U(1)             IN SU(2)               IN SU(3)
   
e_L         -1                  -1                     1
nu_L        -1                  -1                     1
u_L     exp(pi i / 3)           -1               exp(2 pi i / 3)
d_L     exp(pi i / 3)           -1               exp(2 pi i / 3)
   
e_R          1                   1                     1
u_R     exp(4 pi i / 3)          1               exp(2 pi i / 3)
d_R     exp(4 pi i / 3)          1               exp(2 pi i / 3)
   
 H          -1                  -1                     1

... the element (exp(pi i / 3), -1, exp(2 pi i / 3)) in U(1) x SU(2) x SU(3) acts trivially on all particles. This
element generates a subgroup isomorphic to Z/6. ...

... the "true" gauge group of the Standard Model - i.e., the smallest possible one - is not U(1) x SU(2) x
SU(3), but the quotient of this by the particular Z/6 subgroup we've just found. ... it's the subgroup of U(2)
x U(3) consisting of elements (g,h) with (det g)(det h) = 1. If we embed U(2) x U(3) in U(5) in the
obvious way, then this subgroup ...[ S(U(2)xU(3) ]... actually lies in SU(5) ... this is what people do in the
SU(5) grand unified theory. ...".

 

Heinrich Saller, in hep-th/9802112, continued beyond discussion of the Standard Model Internal Symmetry Group,
saying:

"... There exists a further discrete Z2-correlation between chirality and Lorentz properties and also a
continuous U(1)-external-internal one between hyperisospin and chirality. ...

... the Lorentz transformations, defined by the covering group SL(C2) with centr SL(C2) = I(2) of the
orthochronous group SO+(1,3), and being a subgroup of the unimodular group ... UL(2) ...[subgroup of]...
GL(C2) with | det | = 1, have an I(2)-correlation with the external phase group U(1_2) ...[subgroup of]...
GL(C2) ...

http://xxx.lanl.gov/abs/hep-th/9802112
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... The internal hypercharge U(1) ...[subgroup of]... S(U(2)xU(3)) and the external chirality U(1)

...[subgroup of]... UL(2), have to use the same phase - both U(1) coincide in the Higgs field ...

... Taking into account the identification of the external and internal phase group, the symmetry group,
faithfully represented in the standard model, shows three central correlations - the discrete internal one by
I(2) x I(3), the discrete external one by I(2) and, finally, the continuous external-internal one by U(1)

U(1)_ext x U(1)_int x SL(C2) x SU(2) x SU(3) / U(1) x I(2) x I(2) x I(3) =

= UL(2) x S(U(2)xU(3)) / U(1)

... From an esthetical standpoint, debatable of course, the external-internal group U(1) x SL(C2) x U(1) x
SU(2) x SU(3) with five direct factors (chirality, Lorentz symmetry, hypercharge, isospin, colour) may
look rather unnatural and complicated, even more its quotient group above with the four central
correlations.

Grand unified theories hope for a correlation of the direct factors via 'nondiagonal' supplements in larger
simple groups, like SU(5) or SO(10) for the internal symmetry ...".
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Solitons and the Proton Mass
Bound states of fermions should correspond to soliton solutions for the full effective Lagrangian for the fermions in the
bound state. Such a soliton solution would include the effects of interactions of the fermions with virtual vacuum
gauge bosons and fermion-antifermion pairs, but would be difficult to calculate in general. However, the interpretation
of fermion bound states as solitons leads to calculable results in some cases:

Since, by Deser's theorem, there are no solitons for pure SU(n) Yang-Mills theories (without fermion or scalar source
terms) for spacetime dimensions other than 4+1, there can be no pure gluon glueballs in the physical 3+1 dimensional
spacetime of the effective field theory in the D4-D5-E6 model.

Since neutrinos are coupled only to the weak force, they do not produce easily observable bound states.

Since electrons, muons, and tauons interactions with the weak force and gravitation are too weak to produce easily
observable bound states, and the only other force to which they are coupled is the electromagnetic force, their bound
states can be approximated by the nonrelativistic quantum theory of Coulomb electromagnetic interactions.

Quark interactions with the weak force and gravitation are too weak to produce easily observable bound states. Quark
interactions with the electromagnetic force are much weaker than interactions with the SU(3) color force, so the soliton
bound states can be calculated for the SU(3) color force, with the electromagnetic effects to be considered as
correction factors.

Such Soliton structures can be described in terms of Compton Radius Vortex structures.

 

There are two ways a color-neutral soliton can be formed:

a red-blue-green triple of quarks; or

a quark-antiquark pair.

 

This paper deals with red-blue-green (qqq) triples of quarks.

The lowest energy bound state of a red-blue-green triple of quarks is the proton.

Protons are Quark Triples forming O(3) Model 3-Solitons
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Since only the proton, the lowest-energy bound state, forms an O(3) Model 3-Soliton, and it is useful to have a
common reference frame in which to compare proton structure with the structure of other (qqq) Baryons,

it is useful to describe the proton in terms of a Friedberg-Lee phenomenological Nontopological Soliton Model of
(qqq) Baryons, in which the proton is described in terms of a (3+1)-dimensional 't Hooft-Polyakov monopole.

To see the structure of the proton in those terms, begin with the QCD Lagrangian density, including quark mass term:

Fc/\*Fc + S(d - M)S.

where Fc is the color force curvature term, S is the spinor fermion term, d is the Dirac operator, M is the mass term,
and some notation, as conjugation of an S, is omitted.

Separate the mass term:

Fc/\*Fc + SdS + S(-M)S.

Then, for the lowest energy baryon case of the proton, the term Fc/\*Fc + SdS produces a 't Hooft-Polyakov monopole
(see section 3.4 of Rajaraman.

To see this, coordinatize 3-dimensional space by the imaginary quaternions i, j, and k; and

take the red, blue, and green quarks are to correspond to the i, j, and k axes respectively.

Then for the lowest energy state the red, blue, and green quarks can be represented by the three components Ti, Tj, and
Tk of a spherically symmetric scalar field T.

Spherical symmetry is obtained by allowing the red, blue, and green quarks to be rotated into each other, a process that
can be represented by quaternion multiplication by the unit quaternions S3.

The approximation is that of considering only the S3 = SU(2) subgroup of color SU(3) to be effective in representing
the lowest energy state. Then the soliton for the lowest energy state of a red-blue-green triple of quarks, or a proton,
can be represented as the soliton in 3+1 dimensional space for a Yang-Mills SU(2) gauge field theory plus the three
scalar fields Ti, Tj, and Tk, each corresponding to the red, blue, and green quark respectively.

As discussed in Rajaraman, the structure is that of a 't Hooft-Polyakov monopole. It has a simple static solution that is
finite in size, with outer boundary radius R determined roughly by the rapidly decreasing function

exp(-r(M(proton)g^2 / 4¹)),
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where r is the radius, M(proton) is the proton mass, and g is the color charge.

The proton mass comes from the mass term S(-M)S that is the sum of the constituent masses of the red, blue, and
green quarks (two up and one down) in the proton, and M(proton) = 938.25 Mev.

The experimental value, according to the 1986 CODATA Bulletin No. 63, is 938.27231(28) Mev.

The Lagrangian for a general (qqq) baryon can now be written as

Fc/\*Fc + S(d - M(crnt))S + S( - M)S ,

where M(crnt) is the current mass of the quarks in the general baryon, which is the excess of their constituent mass
over the constituent mass of up and down quarks. In effect, the current mass of quarks is their net mass as quarks
floating in a quark-antiquark sea made up primarily of up and down quarks.

Within a given baryon all quarks of a given type must have parallel spins, so that there can be no spin 1/2 baryons of
the uuu or ddd type, only neutrons (udd) or protons (uud).

The proton is stable except with respect to quark to lepton decays which only occur by gravitation, so that the proton
lifetime should be very long (I have seen estimates for the Hawking process proton lifetime ranging from 10^50 years
to 10^122 years).

WHAT ABOUT THE NEUTRON MASS?
 
 
According to the 1986 CODATA Bulletin No. 63, 
the experimental value of the neutron mass is 939.56563(28) Mev, 
and the experimental value of the proton is 938.27231(28) Mev. 
 
The neutron-proton mass difference 1.3 Mev is due to 
the fact that the proton consists of two up quarks and one down quark, 
while the neutron consists of one up quark and two down quarks.
 
The magnitude of the electromagnetic energy diffence 
mN - mP is about 1 Mev, 
but the sign is wrong:  mN - mP = -1 Mev, 
and 
the proton's electromagnetic mass is greater than the neutron's.   
 
The difference in energy between the bound states, neutron and proton, 
is not due to a difference between 
the Pre-Quantum constituent masses of the up quark and the down quark, 
calculated in the theory to be equal.  
 
It is due to the difference between the Quantum color force 
interactions of the up and down constituent valence quarks 
with the gluons and virtual sea quarks in the neutron and the proton.  
 
An up valence quark, constituent mass 313 Mev, 
does not often swap places with a 2.09 Gev charm sea quark, 
but a 313 Mev down valence quark can more often swap places 
with a 625 Mev strange sea quark.  
 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
(ms - md)  (md/ms)^2   a(w)  V12  =
=   312  x  0.25   x  0.253  x  0.22   Mev   =   4.3 Mev, 
 
(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
V12 = 0.22 is the K-M parameter mixing generations 1 and 2) 
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 4.3 = 317.05 MeV.  
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Similarly, 
the up quark Quantum color force mass increase is about  
 
(mc - mu)  (mu/mc)^2  a(w)  V(12)  =
=  1777  x  0.022  x  0.253  x  0.22   Mev   =   2.2 Mev, 
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 2.2 = 314.95 MeV.  
 
 
The Quantum color force Neutron-Proton mass difference is 
 
mN - mP = Qmd - Qmu  =  317.05 Mev - 314.95 Mev = 2.1 Mev.
 
 
Since the electromagnetic Neutron-Proton mass difference is 
 
roughly mN - mP = -1 MeV
 
the total theoretical Neutron-Proton mass difference is 
 
mN - mP  =  2.1 Mev - 1 Mev = 1.1 Mev, 
 
an estimate that is fairly close 
to the experimental value of 1.3 Mev. 
 
 
 
Note that 
if there were no second generation fermions, 
or 
if the second generation quarks had equal masses, 
then 
the proton would be heavier than the neutron 
(due to the electromagnetic difference) 
and 
the hydrogen atom would decay into a neutron, 
and 
there would be no stable atoms in our world.  
 

ucc and dcc Baryons

According to a 14 June 20002 article by Kurt Riesselmann in Fermi News: "... The four [ first and second generation ]
flavors - up, down, strange, charm - allow for twenty different ways of putting quarks together to form baryons ...
Protons, for example, consist of two up quarks and one down quark (u-u-d), and neutrons have a u-d-d quark content.
Some combinations exist in two different spin configurations, and the SELEX collaboration believes it has identified
both spin levels of the u-c-c baryon. ... Physicists expect the mass difference between u-c-c and d-c-c baryons to be
comparable to the difference in proton (u-u-d) and neutron (u-d-d) mass, since this particle pair is also related by the
replacement of an up by a down quark. The proton-neutron mass splitting, however, is sixty times smaller than the
mass difference between the Xi_cc candidates observed by the SELEX collaboration. ...

... Other questions, however, remain as well. The SELEX collaboration is puzzled by the high rate of doubly charmed
baryons seen in their experiment. As a matter of fact, most scientists believed that the SELEX collaboration wouldn't
see any of these particles. ...".

 

An up valence quark, constituent mass 313 Mev, 
can swap places with a 2.09 Gev charm sea quark. 
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (mc - mu)    a(w)    |Vds|         =
 
=   1,777  x  0.253  x  0.22   Mev   =   98.9 Mev, 
 
(where 

http://www.fnal.gov/pub/ferminews/ferminews02-06-14/selex.html
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a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vuc| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation up and second generation charm)
 
so that the Quantum color force constituent mass Qmu 
of the up quark is 
                      Qmu = 312.75 + 98.9 = 411.65 MeV.  

A 313 Mev down valence quark can swap places 
with a 625 Mev strange sea quark.  
Therefore the Quantum color force constituent mass 
of the down valence quark is heavier by about 
 
  (ms - md)  a(w)    |Vds|         =
 
=   312  x  0.253  x  0.22   Mev   =   17.37 Mev, 

(where 
a(w) = 0.253 is the geometric part of the weak force strength 
and 
|Vds| = 0.22 is the magnitude of the K-M parameter 
        mixing first generation down and second generation strange)
 
so that the Quantum color force constituent mass Qmd 
of the down quark is 
                      Qmd = 312.75 + 17.37 = 330.12 MeV.  

Note that at the energy levels at which ucc and dcc live, the ambient sea of quark-antiquark pairs has at
least enough energy to produce a charm quark, so that in the above equations there is no mass-ratio-
squared suppression factor such as (mu/mc)^2 or (md/ms)^2, unlike the case of the calculation of the
neutron-proton mass difference for which the ambient sea of quark-antiquark pairs has very little energy
since the proton is almost stable and the neutron-proton mass difference is, according to experiment, only
about 1.3 MeV.

Note also that these rough calculations ignore the electromagnetic force mass differentials, as they are only
on the order of 1 MeV or so, which for ucc - dcc mass difference is small, unlike the case for the
calculation of the neutron-proton mass difference.

The Quantum color force ucc - dcc mass difference is 
 
mucc - mdcc = Qmu - Qmd  =  411.65 MeV - 330.12 MeV = 81.53 MeV
                 

Since the experimental value of the neutron-proton mass difference is about 1.3 MeV, the ucc - dcc mass difference
calculated by D4-D5-E6-E7-E8 VoDou Physics is about

81.53 / 1.3 = 62.7 times the experimental value of the neutron-proton mass difference,

which is consistent with the SELEX 2002 experimental result that: "... The proton-neutron mass splitting ... is sixty
times smaller than the mass difference between the Xi_cc candidates ...". 

 

Friedberg-Lee Nontopological Soliton Model of (qqq) Baryons

(Wilets, particularly section 2.2):

Begin with the QCD Lagrangian density, including quark mass term:

Fc/\*Fc + S(d-M)S .

Separate the mass term:
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Fc/\*Fc + S d S + S(-M)S .

Then, for the lowest energy baryon case of the proton, the term

Fc/\*Fc + S d S

produces a 't Hooft-Polyakov monopole with mass due to the mass term

S(-M)S

that is the sum of the constituent masses of the red, blue, and green quarks (two up and one down) in the proton.

Now identify the mass term S(-M)S

with the fermion-scalar interaction term -g(u) SS

of the Friedberg-Lee non-topological soliton model,

where u is the Friedberg-Lee phenomenological scalar field.

The Lagrangian for a general (qqq) baryon can now be written as

Fc/\*Fc + S(d - M(crnt))S - g(U)SS ,

where M(crnt) is the current mass of the quarks, which is the excess of the constituent mass over the constituent mass
of up and down quarks.

A physical origin of the Friedberg-Lee phenomenological scalar field U has been established, as has the origin of the
Friedberg-Lee bag as the 't Hooft-Polyakov monopole for the ground state proton.

At the center of the monopole bag, the color force gluons act just as the

Fc/\*Fc term of the Lagrangian, but the gluons are confined to the monopole bag.

Therefore the gluon term

Fc/\*Fc

should be multiplied by the Friedberg-Lee factor of k(u), where k(0) = 1 and k(u) = 0 for u > uv, where uv determines
the boundary of the monopole bag, to get:

k(u) Fc/\*Fc + S(d - M(crnt))S - g(u)SS .

What happens to the "outside" part (1- k(u)) Fc/\*Fc of the gluon term?

Following section 7.4 of Bhaduri, it should produce the quadratic and quartic terms of a Skyrme Lagrangian,
interpretable physically as a soliton pion (Massless gluons are confined. Pions are the lightest unconfined hadrons.)
cloud outside the monopole bag, in turn producing the remaining part (1/2)dudu - U(u) of the Friedberg-Lee
Lagrangian, where U(u) is a quartic term, giving the full Friedberg-Lee Lagrangian:

k(u) Fc/\*Fc + S(d - M(crnt))S - g(u)SS + (1/2)dudu - U(u) .
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The references listed here are by no means a complete list 
of all books, papers, and materials I have used in this work. 
Other important and useful references 
can be found by looking at secondary references 
(things listed as references in the references listed below, 
and as references in my other articles and web pages). 
 
Further, 
I acknowledge much help from many people over many years, 
but since they may or may not agree with the content 
of this paper, I do not list them explicitly here.  
Nevertheless, to the extent the paper is any good at all, 
they deserve much of the credit.  To the extent the 
paper is no good, the blame is all mine. 
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Jordan Algebras and Severi Varieties | Unique Jordan Structures

F4, E6, E7, E8

J3(O)o, J3(O)=J4(Q)o, J4(Q)
F4 + J3(O)o -> E6 + Cx( J3(O)=J4(Q)o ) + U(1) -> E7 + Qx( J4(Q) ) + SU(2) -> E8
 |                                                         |                   
F4         <-          OP2 + B4          <-         OP1 + D4                   

 

B. N. Allison and J. R. Faulkner, in their paper A Cayley-Dickson Process for a Class of Structurable Algebras (Trans.
AMS 283 (1984) 185-210), say that 27-dimensional J4(Q)o "has the unique structure of" the 27-dimensional
exceptional Jordan algebra J3(O).

As to what "has the unique structure of" means in that context, John Baez and I had an e-mail discussion in November
and December 2001, posted on sci.physics.research, that discussed some details:

John Baez in the thread Re: J3(O) and J4(Q) in sci.physics.research
said:

J3(O)o or J4(Q)o ... don't have a multiplicative unit,
which is part of the usual definition of a Jordan algebra.
... in what sense is J3(O) a "subalgebra" of J4(Q)?
   

I replied: 

As to exactly in what sense J3(O) is a "sub-thing" of J4(Q),
B. N. Allison and J. R. Faulkner, in their paper
A Cayley-Dickson Process for a Class of Structurable Algebras
(Trans. AMS 283 (1984) 185-210),
state a corollary on page 199:
"Corollary 5.5
Suppose B is
a 28-dimensional central simple Jordan algebra of degree 4
with generic trace t.
Let Bo = { b in B | t(b) = 0 } and
choose e in Bo such that t(e^3) =/= 0.
Then,
Bo has the unique structure of
a 27-dimensional exceptional central simple Jordan algebra
with identity e
and a generic norm given by N_Bo(b) = t(b^3) / t(e^3).".
   
Since J4(Q) is a 28-dimensional central simple Jordan algebra of degree 4,
and
since J3(O) is a 27-dimensional exceptional central simple Jordan algebra,
I interpret the corollary to imply:
   
  Suppose J4(Q) has generic trace t.
  Let J4(Q)o = { b in J4(Q) | t(b) = 0 } and
  choose e in J4(Q)o such that t(e^3) =/= 0.
  Then,
  J4(Q)o has the unique structure of J3(O) with identity e
  and a generic norm given by N_J4(Q)o(b) = t(b^3) / t(e^3).
   
   
As John Baez said,
Bo (in this case J4(Q)o) is not by itself strictly
speaking a Jordan algebra, but a claim of Allison and Faulkner
(stated in their abstract) is

http://math.ucr.edu/home/baez/README.html
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"... we obtain a procedure for giving the space Bo of trace zero
elements of any such Jordan algebra B the structure of a
27-dimensional Jordan algebra.",
and
they seem to do that (if I understand them correctly, which I recognize
that I may not) by picking out a special element of Bo and
making it act like a unit,
and by modifying the product
(by what they call a Cayley-Dickson process)
so that they end up with a Jordan algebra (in this case J3(O)).
   
My primary interest in these structures is building a physics model,
and I find in that respect that a chain:
   
J4(Q) -> J3(O) -> J3(O)o
   
is useful in that regard (for example, it makes the structure of
the Lie algebras E8, E7, and E6 clearer to me).
   
I really don't care whether every entry in the chain
J4(Q) -> J3(O) -> J3(O)o
is, according to accepted math terminology, strictly a Jordan algebra,
and
I really don't care whether, in the statement J4(O)o = J3(O),
the = sign means direct isomorphism (which it does not, as you
pointed out), or whether the = sign means something like
"have structures such that one of the structures can
 be modified by a natural procedure so that they are isomorphic".
   
Of course,
my point of view is terrible from the point of view of mathematicians,
because it is based on the subjective term "natural procedure".
However,
it is my opinion that the Allison-Faulkner "procedure" is a
sufficiently natural procedure to allow the chain
J4(Q) -> J3(O) -> J3(O)o
to be used in physics models.
   
It is a fair criticism of what I said that my terrible mangling
of math terminology is bad in that it corrupts the standards
of math literature (and therefore possibly impedes the clarity
of the subject, making it harder for people to understand it).
   
On the other hand,
in terms of a physics model it is easier to describe the chain
J4(Q) -> J3(O) -> J3(O)o
as a Jordan algebra chain (while explicitly stating, as I did
in my original message, that I am speaking loosely - the alternative
would be to put in a lot of complicated qualifiers or
to invent new terms such as possibly
Cayley-Dickson-Allison-Faulkner-type Jordan-like algebras)
and
I think that there is a long history of physicists doing such
things to math terminology,
and
a similarly long history of physicists using math things
that are hard to justify rigourously
(look at the difficulties of efforts to construct
"mathematically rigourous" quantum field theories - in their book
PCT, Spin & Statistics, and All That (Benjamin 1964),
Streater and Wightman said "... The physicists who have engaged
in this kind of work are sometimes dubbed the Feldverein.
Cynical observers have compared them to the Shakers,
a religious sect of New England who build solid barns
and led celibate lives, a non-scientific equivalent
of proving rigorous theorems and calculating no cross-sections. ...".).
   
   
Anyhow, my main point is that there are interesting and possibly
physically useful relationships among J4(Q), J4(Q)o, J3(O) and J3(O)o,
and I have not seen those things written up anywhere
outside the papers I cited (of Brylinski and Kostant, and
of Allison and Faulkner), and
I would like to see more discussion and analysis of those things.
   

John Baez said, in a post Re: J3(O) and J4(Q) on sci.physics.research,
about my (very incomplete) description of how J4(Q)o goes to J3(O):

this leaves out the really interesting part:
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how we define the Jordan algebra structure on these traceless guys
in terms of the Jordan algebra structure on J4(Q)!
   

I replied:

Allison and Faulkner in their paper
A Cayley-Dickson Process for a Class of Structurable Algebras
(Trans. AMS 283 (1984) 185-210)
do describe the "interesting part", and I will try here to
outline what they do (omitting some details to avoid just
reprinting their paper), but please recognize that I may
misunderstand some of their stuff and/or explain it poorly.
   
That said, here goes:
   
After proving their Corollary 5.5,
they go at the "interesting part" in Proposition 5.6
(here I will specialize to J3(O) and J4(Q) their more general statements):
   
Start with J = J3(O) with norm N_J, trace T_J, and identity 1_J.
Let B = F + J (direct sum with field F) as algebras.
Let e = ( 3/2 , -(1/2) 1_J )
Let t be generic trace.
Then
t(e^3) = 3
and
the map j -> j~ = ( (1/2) T_J(j) , j - (1/2) T_J(j) 1_J ) is
a linear bijection on J onto Bo such that N_Bo(j~) = N_J(j) for j in J.
   
For 27-dim J = J3(O), B = J4(Q) is 1+27=28-dim  and Bo = J4(Q)o is 27-dim,
and
the map j -> j~ of J3(O) onto J4(Q)o is the "interesting" map.
   
   
They then give an alternate description of the algebra B = J4(Q)
in this way:
Start with the notation of Propostion 5.6 above.
   
Let X : J3(O) x J3(O) -> J3(O) be defined by
   
j x k = 2j*k - T_J(j) k - T_J(k) j + ( T_J(j) T_J(k) - T_J(j,k) ) 1_J
   
where * is the product on J3(O) (in the equation above I wrote
the term T_J(j,k) with a comma as in the paper, but I think that
is probably a misprint and should be T_J(j*k) but maybe I am wrong
about the misprint so I am effectively saying it both ways here
so that you can make up your mind yourself).
   
They then say that "one easily checks that":
   
j~ k~ = (1/4) T_J(j,k) 1_B + (1/2) ( j x k )~
   
[where again I think that T_J(j,k) should really be T_J(j*k)]
   
for j,k in J3(O) and 1_B = ( 1, 1_J ).
   
Then,
B = F1_B + Bo (direct sum) (as vector spaces)
1_B is the identity of B = J4(Q)
and
the multiplication on Bo = J4(Q)o = { j~ | j in J } is given by
   
j~ k~ = (1/4) T_J(j,k) 1_B + (1/2) ( j x k )~
   
[ which I think should really be
   
j~ k~ = (1/4) T_J(j*k) 1_B + (1/2) ( j x k )~    ]
   
Finally, they say e = 1~_J.
   
-------------------------------------------------------
   
   
Note that their construction described above of how J3(O) fits
inside J4(Q) is not obviously (to me at least) a generalized
Cayley-Dickson procedure.
   
I think that the J3(O) inside J4(Q) stuff is something that
Allison and Faulkner discovered/invented while working on
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something that is more clearly a generalized Cayley-Dickson procedure,
that is,
construction of the 56-dimensional irreducible module for E7
from two copies of the 28-dimensional J4(Q) which appears when you
use the Zorn-type construction of the 56-dim E7 module
from 2x2 matrices with two real diagonal entries (field F)
and two off-diagonal 27-dim J3(O) entries.
   
Allison and Faulkner refer to the analogy with the Zorn construction
of split octonions described on page 142 of Jacobson's book on
Lie algebras.

 

Jordan Algebras and Severi Varieties

 In math.AG/0306328, A. Iliev and L. Manivel say:

"... We study the varieties of reductions associated to the four Severi varieties, the first example of which
is the Fano threefold of index 2 and degree 5 studied by Mukai and others. We prove that they are smooth
but very special linear sections of Grassmann varieties, and rational Fano manifolds of dimension 3a and
index a+1, for a = 1, 2, 4, 8. We study their maximal linear spaces and prove that through the general point
pass exactly three of them, a result we relate to Cartan's triality principle. We also prove that they are
compactifications of affine spaces. ...

... The most natural possible analogs of the projective space are the Severi varieties AP2 - the Veronese
models of the projective planes over the 4 complexified composition algebras A = R,C,H,O, and the
varieties of Scorza - the projective n-spaces APn, n > 3 over A = R,C,H ... The ambient projective spaces
of all the varieties APn - of Severi, as well of Scorza - are projectivized prehomogeneous spaces. The
representation spaces supporting the varieties APn, n = 2, a = 1, 2, 4, 8 and n > 3, a = 1, 2, 4 are exactly
the spaces of all the simple complex Jordan algebras P(Jn+1(A)) of rank n > 3. In particular, for A = R =
C one obtains again the Jordan algebra J(n+1)(R) = Sym^2 C^(n+1) of symmetric matrices of order n + 1.
...

... For any a = 1, 2, 4, 8, the Jordan algebra J3(A) is the complex vector space of A-Hermitian matrices of
order 3. Its projectivization contains three types of matrices, depending on the rank (which can be defined
properly even over the octonions). In particular, the (projectivization of the) set of rank one matrices is the
Severi variety Xa, the projective A-plane, a homogeneous variety of dimension 2a. For a point w in
PJ3(A) defined by a rank three matrix, a non-singular reduction of w is a 3-secant plane to Xa through w
... The projection from the fixed point w sends the quasiprojective set Y_a^0 of nonsingular reductions of
w isomorphically to the family of 3-secant lines to the projected Severi variety Xa inside the projective
space PJ3(A)o = P(3a+1) of traceless matrices; and the projective closure Y_a of Y_a^0 in the
Grassmannian G(2,J3(A)o) = G(2,(3a+2)) is the variety of reductions of w, our main object of study. ...

... we focus on the beautiful geometry of the completion Y_a of Y_a^0, the variety of reductions. This
subvariety of G(2,J3(A)0) has dimension 3a, and is endowed with a natural action of the automorphism
group SO3(A) := Aut(J3(A)) of the Jordan algebra. We prove that Ya has four SO3(A)-orbits ... This leads
to a very nice geometric picture of the Lie algebra isomorphism so3(A) = t(A) + A1 + A2 + A3 ... This
geometric occurence of triality completes the picture given by E. Cartan in his paper on isoparametric
families of hypersurfaces, the first geometric appearance of the exceptional group F4 ...

... Theorem 3.21. The degrees of the varieties Y_a, and of the Grassmannians G(2,J3(A)0) are:

deg Y1 = 5                degG(2, 5) = 5
deg Y2 = 57               degG(2, 8) = 132
deg Y4 = 12 273           degG(2, 14) = 208 012
deg Y8 = 1 047 361 761    degG(2, 26) = 1 289 904 147 324 ...".

http://xxx.lanl.gov/abs/math.AG/0306328
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 In math.AG/0306329, A. Iliev and L. Manivel say:

"... we give a detailed description of the Chow ring of the complex Cayley plane ... Not to be confused
with the real Cayley plane F4/Spin9, the real part of OP2 , which admits a cell decomposition R0 u R8 u
R16 and is topologically much simpler. ... X8 = OP2, the fourth Severi variety. This is a smooth complex
projective variety of dimension 16, homogeneous under the action of the adjoint group of type E6. It can
be described as the closed orbit in the projectivization P26 of the minimal representation of E6 ... For this,
we describe explicitely the most interesting of its Schubert varieties and compute their intersection
products. Translating our results in the Borel presentation, i.e. in terms of Weyl group invariants, we are
able ... to compute the degree of the variety of reductions Y8 in P272 introduced in [math.AG/0306328] ...

... The space J3(O) ... of O-Hermitian matrices of order 3, is the exceptional simple complex Jordan
algebra ... The subgroup SL3(O) of GL(J3(O)) consisting in automorphisms preserving the determinant is
the adjoint group of type E6. The Jordan algebra J3(O) and its dual are the minimal representations of this
group. The action of E6 on the projectivization PJ3(O) has exactly three orbits:

the complement of the determinantal hypersurface,
the regular part of this hypersurface, and
its singular part which is the closed E6-orbit.

These three orbits are the sets of matrices of rank three, two, and one respectively ... The closed orbit, i.e.
the (projectivization of) the set of rank one matrices, is the Cayley plane. ... Since the Cayley plane is a
closed orbit of E6, it can also be identified with the quotient of E6 by a parabolic subgroup, namely the
maximal parabolic subgroup defined by the simple root a6 in the notation below. The semi-simple part of
this maximal parabolic is isomorphic to Spin10. ... Schubert cycles in OP2 are indexed by a subset W0 of
the Weyl group W of E6, the elements of which are minimal length representatives of the W0- cosets in
W. Here W0 denotes theWeyl group of the maximal parabolic P6 in E6: it is the subgroup of W generated
by the simple reflections s1, . . . , s5, thus isomorphic to the Weyl group of Spin10. ... The degree of OP2
in P26 is 78. This is precisely the dimension of E6. Is there a natural explanation of this coincidence ? ...

... The Cayley plane OP2 = E6/P6 in PJ3(O) is one of the E6-grassmannians, if we mean by this a quotient
of E6 by a maximal parabolic subgroup. ...

... the restriction of J3(O) to the Levi part L =~ Spin(10)xC* of the parabolic subgroup P6 of E6 ... give[s]
1 + 16 + 10 = 27 dimensions, ... the full decomposition [of J3(O)] ...

... In terms of Schubert cycles, the Chern classes of the normal bundle to [complex]OP^2 [in] PJ3(O) are:
c_1(N) = 15 H ...

... The degree of the variety of reductions Y8 is degY8 = 1 047 361 761. ...".

 

 

Tony Smith's Home Page ......

http://xxx.lanl.gov/abs/math.AG/0306329
http://xxx.lanl.gov/abs/math.AG/0306328
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Tony Smith's Home Page

Michael Gibbs's Bit Representation of Clifford Algebras
and their Generators,

including a

Constructive Proof of Clifford Periodicity 8

 

A Clifford algebra is an algebra with real coefficients times basis elements that are square roots of +1 or-1. The
algebra Cl(P,N) is generated by P+N anticommuting generators, P square roots of +1 and N square roots of-1. There
are 2P+N basis elements, each one the product of some number of generating elements. The generators must have the
property that none of them can be written as a product of the others. Every Clifford algebra has a representation by
matrices of a particular type, which depends on P-N, the signature of the algebra (mod 8). These types are:

Signature       8k         8k+1       8k+2       8k+3   
Type             R          2R         R          C     
Bits(B)       (P+N)/2    (P+N-1)/2  (P+N)/2    (P+N-1)/2

 
Signature       8k+4       8k+5       8k+6       8k+7   
Type             H          2H         H          C     
Bits(B)       (P+N-2)/2  (P+N-3)/2  (P+N-2)/2  (P+N-1)/2

Where R signifies matrices of real numbers, C matrices of complex numbers, and H matrices of quaternions. 2R is the
direct sum R+R of two real matrices, and 2H is the direct sum H+H of two quaternionic matrices. Bits B indicates that
there are 2B rows and columns in the nonzero blocks of the matrix.

Since the number of basis elements is a power of 2, the basis elements are representable by a string of P+N bits. It
turns out that there is a reasonably simple encoding that translates the bit string into the full matrix. First let us
concentrate on the basis elements of R. The basis elements of all others can be easily derived from the ones for R.
There are 2B bits in the bit string, B pattern bits and B sign bits, explained below.

Each basis element can be written as the direct product of B basis elements of R(2). There are four basis elements of
R(2):

    1  0        1  0        0  1        0 -1
T =         Z =         X =         Y = 
    0  1        0 -1        1  0        1  0

Note: T is the identity matrix, which is usually called I, but I am using T because I is difficult to distinguish from the
numeral 1.

T and Z have nonzero elements on the diagonal, which I call pattern 0.

X and Y have nonzero elements on the off-diagonal which is pattern 1.

T and X have both ones positive, which is sign 0.

Z and Y have a -1 in the second column, which is sign 1.

So I assign bits strings to these elements:

http://members.aol.com/jmtsgibbs/
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T(00), Z(01), X(10), and Y(l 1), putting the pattern bit before the sign bit.

Here is the multiplication table for T, Z, X, Y:

L\R   T   Z   X   Y

T     T   Z   X   Y
Z     Z   T  -Y  -X
X     X   Y   T   Z
Y     Y   X  -Z  -T

Notice that the multiplication is carried out by taking the bitwise XOR of the two bit strings, up to a minus sign, and
that the sign is negative if the sign bit of the left multiplier and the pattern bit of the right multiplier are both 1. The
ability to carry out multiplication of basis elements using only simple bit operations is what makes the bit string
representation so useful.

A quick reminder about the properties of direct products:

(AxBxCx ... ) (DxExFx ... ) = (AD)x(BE)x(CF)x ...

This means that in order to compute the ith pattern and sign bits of the product, we only need to know the ith pattern
and sign bits of the elements being multiplied. In fact the bit string of the product (except for a possible minus sign) is
the bitwise XOR of the bit strings for the multipliers. Every time we have a sign bit set on the left multiplier and the
corresponding pattern bit set on the right multiplier, it introduces another factor of -1. So if we take the bitwise AND
of the left sign bits and the right pattern bits, the result will have an even number of bits set if the factor is +1 and an
odd number of bits set if the factor is -1.

In symbolic notation:

Let parity(X) = +1 if an even number of bits of X are set, and -I if an odd number of bits of X are set.

Let F be a basis element with B pattern bits PF and B sign bits SF

Let G be a basis element with B pattern bits PG and B sign bits SG.

Let H be the product of F and G with pattern bits PH and sign bits SH and factor m.

FG = mH

PH = PF XOR PG

SH = SF XOR SG

m = parity(SF AND PG)

This easily tells us which basis elements are square roots of +1 and which are square roots of -1. If P AND S has even
parity it is a square root of +1 and if odd parity it is a square root of -1. The number of bits set in P AND S is just the
number of factors of Y that appear in the direct product.

I prefer to write all the pattern bits to the left of all the sign bits in the bit string representation because it easier on a
computer to perform operations on consecutive bits. So the bit representation of an element with 3 pattern bits and 3
sign bits is:

P2 P1 P0 S2 Sl S0

Now, how can we get the 2^B x 2^B matrix representation of a basis element from its bit string?
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Note that in a basis element each row and column contains a single nonzero element which is either a +1 or a -1. The
pattern bits tell us which elements are nonzero and the sign bits tell us which columns contain a +1 and which
columns contain a -1. Suppose we are interested in the element at row I and column J. There are 2B rows and 2B
columns, so I and J are B-bit numbers. The rule is this:

the (I,J) element is nonzero if J = I XOR P, and

if it is nonzero, then it is a +1 if J AND S has even parity and a -1 if J AND S has odd parity.

Where did this rule come from?

The easiest way to see this is by recursion, that is, look at the product at each step in the outer product.

First notice that the rule is definitely true for the 2x2 basis matrices of R(2).

Let A be the outer product of the rightmost n factors.

Now if the (I,J) element of A is nonzero and equal to U (which is +1), then:

TxA will have elements (I, J) = U and (I', J") = (2^n + I, 2^n + J) = U.

ZxA will have elements (I, J) = U and (I', J") = (2^n + I, 2^n + J) = -U.

XxA will have elements (I', J') = (2^n + I, J) = U and (I", J") = (I, 2^n + J) = U.

YxA will have elements (I', J') = (2^n + I, J) = U and (I", J") = (I, 2^n +J ) = -U.

For T and Z, the new pattern bit is 0, so P' = I' XOR J" = I XOR J = P.

For X and Y,the new pattern bit is l, so P' = I' XOR J' = I" XOR J" = 2^n + I XOR J = 2^n + P.

So the relationship I XOR J = P is maintained as we add factors to the direct product.

For T and X, the new sign bit is 0, so J' AND S = J" AND S = J AND S.

So J' AND S and J" AND S have the same parity as J AND S.

For Z and Y, the new sign bit is 1, so J' AND S' = J AND S, but J" AND S' = 2^n + (J AND S).

So J" AND S has opposite parity to J' AND S and J AND S, introducing a minus sign on U in the right
hand column.

Now, how about the other four types of matrices?

For 2R, there is an extra outer product with T or Z, so I add one bit on the left, a 0 for T and a 1 for Z.

For C, there is an extra multiplication by either 1 or i. If multiplied by 1, append a 0 bit on the left of the
bit string, if multiplied by i, append a 1.

For H, there is an extra multiplication by either 1, i, j, or k. Append two bits on the left of the bit string 1
(00), i(01), j(10), or k(11).

For 2H, append three bits to the bit string, the leftmost two for 1, i, j, k, and the other for outer product
with T or Z.

Note that in all cases, multiplication is still accomplished by an XOR of the bit strings. However the rule for
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determining the sign must be changed slightly to reflect the facts that: ii=jj=kk=-l, ji=-k, ik=j, kj=-i. There is no simple
bit operation that does this, so just check for these cases explicitly in C, H, and 2H.

Given a set of P+N generators and a basis element A, all represented as bit strings, how do you determine which
generators must be multiplied together to give A? Suppose you knew the combination of generators that had to be
multiplied together to get the basis element whose bit representation consisted of a single set bit in the ith position for
each bit position i. Create a string of bits Vj for each i such that the jth bit of Vj is set if the jth generator is part of the
product which yields the bit string with only the ith bit set. Because multiplication of basis elements is just an XOR
operation except for a possible minus sign, you would just XOR the Vj together for each bit i that was set in A. (As
always, bits and generators are numbered starting at 0, and bit 0 of a bit string is on the right.)

Here is an example from Cl(2,2) = R(4), which may make things a bit clearer:

G0 = (0001) G0^2 = +1
G1 = (0100) G1^2 = +1
G2 = (0111) G2^2 = -1
G3 = (1101) G3^2 = -1
Basis(0001) = G0        => V0 = (O001)
Basis(0010) = G0 G1 G2  => V1 = (0111)
Basis(0100) = G2        => V2 = (0010)
Basis(1000) = G0 G1 G3  => V3 = (1011)
   

The set of Vs are what I call the inverse generators of the algebra. Suppose we want to know the breakdown of
Basis(1011) as a product of generators.

Bits 0, 1, and 3 are set, so XOR together

V0 XOR V1 XOR V3 = (0001) XOR (0111) XOR (1011) = (1101).

This implies that Basis(1011) = +/- G0 G2 G3

Now what about the plus or minus sign?

The answer is, of course, it depends on the order in which you decide to multiply the generators.

Ascending indices left to right?

The reverse?

Or some other scheme altogether?

The easiest way to deal with this is just to multiply the generators you get in the order you choose and see which sign
is appropriate. Since this only involves a few bitwise ANDs and parity counts, it is pretty quick to compute. Below I
use a colon to separate the pattern bits from the sign bits for clarity (P:S). I am only showing the computation of the
sign since we already know what the product is.

In this case, G0 G2 G3 = (00 : 01) (01 : 11) (11 : 01) = parity(01 AND 01) x parity(11 AND 11) =

= parity(01) x parity(11) = -1 x 1 = -1, so the sign is negative: Basis(1011) = - G0 G2 G3

This leaves the problem of how to determine the Vs given a set of generators. This is exactly a matrix inverse problem
where multiplication is replaced by AND and addition is replaced by XOR. Using any standard matrix inversion
routine with this replacement works fine.

Lastly, suppose you are faced with a basis element in the form of a 2BX2B matrix.

How do you determine the bit string that goes with this matrix?
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Basically we invert the rules for constructing a matrix from a bit string.

First, the nonzero element in column 0 is always +1 for a basis element. If your matrix has a -1 in this column it is the
negative of a basis element. If this is the case, remember this sign and multiply the entire matrix by -1. The nonzero
elements of the matrix will fall where I XOR J = P. Specifically, if you look in the first row (I=0), then P = J (the
column number). Remember that column 0 is the first column on the left, and row 0 is the top row.

Now look at the sign of the nonzero element in columns 1, 2, 4, 8, ... , 2^(B-1).

If the nonzero element in column 2k is negative then bit k of S is set.

If the matrix is of the form 2R or 2H, then

if the lower half is the same as the upper half, append a 0 bit to the left of the pattern bits.

If the lower half is the negative of the upper half, append a 1.

For C, if the nonzero elements are +/- 1, append a 0 on the left. If the nonzero elements are +/- i, append a 1.

For H and 2H, if the nonzero elements are +/- 1, +/- i , +/- j, or +/- k, append the bits (00), (01), (10), (11),
respectively, to the left of the others.

As an example, let us take a basis element from Cl(6, 1 ) = 2H(4) and determine its bit string (B=2).

0   0   k   0    0   0   0   0
0   0   0  -k    0   0   0   0
k   0   0   0    0   0   0   0
0  -k   0   0    0   0   0   0

0   0   0   0    0   0   k   0
0   0   0   0    0   0   0  -k
0   0   0   0    k   0   0   0
0   0   0   0    0  -k   0   0

First, the nonzero element in the top row occurs in column 2, so P=(10). Considering only the upper left 4x4 block
because we are in 2H, column 1 has a negative element and column 2 has a positive element. Therefore the sign bits
are S=(01). So far we have a bit string of (1001). The upper left block is equal to the lower right block, so append a 0
on the left. The bit string is now (01001). The nonzero elements are +/- k, so now append (11) on the left. The final bit
string for this basis element is (1101001) which has 7 bits because P+N = 6+1 = 7.

 

Finding Generators for Cl(P,N)

 

While there is a general rule for creating generators for some signatures, I found the generators for P<8, N<8 by brute
force.

Combined with a set of generators for Cl(8,0) and Cl(0,8), this is aufficient to create generators for any P and N.

 

Here is a set of generators and inverse generators for Cl(8,0).

These generators all anticommute with the pseudoscalar
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p+ = G0+ G1+ G2+ G3+ G4+ G5+ G6+ G7+

which has bit string (11111111). Note that (p+)^2 = +1.

G0+ (0000 0001)    V0+ (00000001)
G1+ (0001 0000)    V1+ (10101011)
G2+ (0011 1011)    V2+ (01100111)
G3+ (0101 0111)    V3+ (00011111)
G4+ (0111 0101)    V4+ (00000010)
G5+ (1001 1101)    V5+ (10110011)
G6+ (1011 0011)    V6+ (11000111)
G7+ (1101 1001)    V7+ (01011011)

 

Here is a set of generators and inverse generators for Cl(0,8).

These generators all anticommute with the pseudoscalar

p- = G0- G1- G2- G3- G4- G5- G6- G7-

which has bit string (11111111).

G0- (0001 0011)    V0- (00101010)
G1- (0010 0110)    V1- (00011001)
G2- (0011 0001)    V2- (00000111)
G3- (0100 0101)    V3- (01111111)
G4- (0101 0100)    V4- (00110010)
G5- (0110 0010)    V5- (00011100)
G6- (0111 1111)    V6- (00100101)
G7- (1111 0111)    V7- (10111111)

  

Here is a constructive proof by Michael Gibbs of the famous Clifford
Periodicity 8:

Notation: 
0(B) is a bit string with B zeroes, 
likewise 1(4) = (1111), etc. 
Mi, Pi, Si are the modifier, pattern, and sign bits 
of the generators of Cl(P,N): Gi = (Mi : Pi : Si). 
If bit strings are written next to each other, 
concatenate the strings, e.g., 1(4) 0(3) = (1111OOO).

If the generators of Cl(P,N) are Gi (i = 0, 1, ... , P+N-1) 
then the generators of Cl(P+8,N) are:
Gi+ x 1 (O < i < 8) bit string ( 0(P+N-2B) : Pi+ O(B) : Si+ O(B) ) 
and
p+ x Gj (O < j < P+N) bit string ( Mi : 1(4) Pj: 1(4) Sj )
and 
the generators of Cl(P,N+8) are:
Gi- x 1 (O < i < 8) bit string ( 0(P+N-2B) : Pi- O(B) : Si- O(B) ) 
and
p- x Gj (O < j < P+N) bit string ( Mi : 1(4) Pj : 1(4) Sj )

It is easy to verify that 
all the generators in these sets anticommute. 

Michael Gibbs demonstrates that they span the basis by 
explicitly constructing the inverse generators. 

Let the inverse generators of Cl(P,N) be Vj .

The inverse generators of Cl(P+8,N) are: 

Inverse generators j = 0, ... ,B-1 are: 

http://members.aol.com/jmtsgibbs/
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Wj = Vj O(8) if parity(Vj) = +1 
and 
Wj = Vj 1(8) if parity(Vj) = -1 

Inverse generators j = B, ... ,B+3 are:
Wj = 0(P+N) V(j-B)+

Inverse generators j = B+4, ... ,2B+3 are: 
Wj = V(j-4) 0(8) if parity(Vj) = +1 
and 
Wj = V(j-4) 1(8) if parity(Vj) = -1 

Inverse generators j = 2B+8, ... ,P+N-1 are: 
Wj = V(j-8) O(8) if parity(Vj) = +1 
and 
Wj = V(j-8) 1(8) if parity(Vj) = -1 

Inverse generators j=2B+4, ... ,2B+7 are:
Wj = 0(P+N) V(j-2B)+

The inverse generators of Cl(P,N+8) are the same expressions, 
replacing the + superscripts on the Vs with - superscripts.

If P or N is greater than 7, 
this procedure can be iterated as many times as necessary 
to create a set of generators and inverse generators.

Pertti Lounesto, in his book Clifford Algebras and Spinors (Cambridge 1997), has a chapter,
Chapter 21, about Binary Index Sets and Walsh Functions.

 

Tony Smith's Home Page
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Tony's Home:

 

Why do I like octonions?
 

I use them to build my D4-D5-E6-E7-E8 VoDou Physics model.  

 

Is the D4-D5-E6-E7-E8 VoDou Physics model correct?

 

Its tree level Truth Quark mass is about 130 GeV.

Dileptonic Fermilab events are around 120-150 GeV.

What about Semileptonic Fermilab events?

Fermilab interprets Semileptonic events as 150-200 GeV Truth Quarks.

 
In the following diagrams

Green areas are in the 130-150 GeV range, 
and

Blue areas in the 150-200 GeV range. 
 

This histogram is of CDF events 
described in 1994 in FERMILAB-PUB-94/097-E: 
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This histogram is of D0 events 

described in 1997 in hep-ex/9703008: 
 

 
HERA H1 has observed events above the 150 GeV energy range 

that were not predicted by standard DIS models. 
HERA ZEUS has observed fewer, but similar, events. 

 
I think that the HERA events in the Blue energy range above 150 GeV 
are the same phenomena that have been misidentified by CDF and D0 

as semileptonic Truth Quark events in the 150-200 GeV energy range.  
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The HERA H1 events begin at 150-200 GeV: 

 
 

If the 150-200 GeV phenomena are not Truth Quarks or leptoquarks, 
then what are they?  

 
I don't know, but as more experimental data comes in, 

and more theoretical work is done, 
I hope that we will find out in due course. 

 
My personal guess is based on the observation 

that the D4-D5-E6 model predicts:  
a Higgs field VEV of about 252 GeV; 
a Truth Quark mass of about 130 GeV, 

so that a t-tbar has mass of about 260 GeV; 
and 

the sum of the masses of W+, W-, and Z0 of about 80+80+92 = 252 GeV 
  

 

 

Is the D4-D5-E6-E7-E8 VoDou Physics model unique?
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Only D4=Spin(8) has Octonionic Triality:

    

What makes Octonionic Structures

Exceptional or Unique?
 

Compare Spheres of dimensions 3 and 7:

 
     3-dim S3 = Spin(3) = SU(2) = Sp(1) Lie Algebra
 
             / \
              |
              |
             \ /
 
     3 Imaginary Quaternions  i j k
 
 
     1 (Associative Triangle+1) x 16 (4 signs) = 16 + 8 
                                                   ||       
1 D4 Lattice                                    24 Units
                                                x2 (RL) Quaternion Products
                                                ||
D4 + dual D4 Lattice                          48 Units
 
 

 
     7-dim S7   EXPANDS TO   S7 x G2 x S7:  Spin(8) Lie Algebra
 
       / \
        |
        |
       \ /
 
     7 Imaginary Octonions  i j k E I J K
 
                 / \
                  |
                  |
                 \ /
 
     7 (Associative Triangles+1) x 16 (4 signs) = 112 
         /                                      \
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        /        / \                             \
7 E8 Lattices     |                              224 + 16 = 240 Units                                                              
        \         |                               /          x2 (RL)
         \       \ /                             /           ||
          \                                     /         480 Octonion Products
     7 Coassociative Squares     x 16 (4 signs) = 112 
 

Due to time limits, 
I am going to talk mostly about some observations of Onar Aam, 

who made this nice octonion fractal image: 

 
 

Associative Triangles,

Cross-Products, and

"Reflexivity" of Octonions
 

 
 

      The Clifford product  .  for Cl(0,N) 
 

   with orthonormal basis {e1, e2, e3, ... , eN} 
 

  for vector  a  and multivector  B  of grade k is

 

a.B = a /\ B - a |_ B
 
 

Here, my notation /\ is for the exterior product, 
and |_ is for a "multivector interior product", 

corresponding to Grassmann's progressive and regressive products, 
which are denoted by  \/  and  /\  respectively 

in Barnabei, Brini, and Rota (J. Alg. 96 (1985) 120-160) 
and which are the vector space correspondents of 

the set theoretical union and intersection. 
David Finkelstein consistently uses 
the better notation  \/  and /\ 

but I use /\ and |_ (worse) because it is more in line 
with common usage. 

 
 

      If a and b are both vectors, then 

 

http://www.stud.ux.his.no/~onar/


Corvallis 97

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clcroct.html[4/16/18, 1:46:48 AM]

a.b = a /\ b - a |_ b
 

is the sum of bivector   a /\ b   and scalar  a |_ b   
 
 

CAN WE DEFINE A CROSS-PRODUCT  a x b  
of vectors a and b such that   a x b  IS ALSO A VECTOR? 

 
 

        YES, if and only if N = 1, 3, 7.  

 
 
Look at the graded structure of the Clifford algebras up to N=8:
 
                                       Vector Dimension
0                   1                      0 
1                 1   1                    1 - COMPLEX IMAGINARIES
2               1   2   1                  2
3             1   3   3   1                3 - QUATERNION IMAGINARIES 
4           1   4   6   4   1              4
5         1   5  10  10   5   1            5
6       1   6  15  20  15   6   1          6
7     1   7  21  35  35  21   7   1        7 - OCTONION IMAGINARIES
8   1   8  28  56  70  56  28   8   1      8
 
 
 
 

For the 1-dim case of Cl(0,1)

grade =           0   1
1                 1   1

the Clifford algebra element a /\ b = 0  and  a |_ b = |a| |b| 
DEFINE: 

                a x b = 0  
 
 
 

For the 3-dim case of Cl(0,3)

grade =       0   1   2   3
3             1   3   3   1

the Clifford algebra element  a /\ b  is in 3-dim 2-vector space 
and  a |_ b  is in 0-dim scalar space. 

By Hodge * duality 2-vector space is isomorphic to vector space. 
DEFINE:

              a x b = *(a /\ b) 
 
 

For the 7-dim case of Cl(0,7) 

grade =  0   1   2   3   4   5   6   7
7        1   7  21  35  35  21   7   1

 
use   associative 3-vector PHI = sum of 7 associative triangles 
and coassociative 4-vector PSI = sum of 7 coassociative squares

and

      a x b  =  *((a /\ b) /\ PSI)   
as the (7 - (2+4) = 1) vector.  

 
Only for N = 7 is the grade  N - 2 - 1 = 4, 

the dimension of a 4-dim quaternionic subspace of N-space.
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Octonion    3 Elements        Associative Triangle   Coassociative Square
 

             i 0001000                                                   
   I         J 0100000                0111000                1000111     
             K 0010000                                                   

 
             I 1000000                                                   
   J         j 0000100                1010100                0101011     
             K 0010000                                                   

 
             I 1000000                                                   
   K         J 0100000                1100010                0011101     
             k 0000010                                                   

 
             E 0000001                                                   
   i         I 1000000                1001001                0110110     
             i 0001000                                                   

 
             E 0000001                                                   
   j         J 0100000                0100101                1011010     
             j 0000100                                                   

 
             E 0000001                                                   
   k         K 0010000                0010011                1101100     
             k 0000010                                                   

 
             i 0001000                                                   
   E         j 0000100                0001110                1110001     
             k 0000010                                                   

 

For example, let 
PSI = 1000111 + 0101011 + 0011101 + 0110110 + 1011010 + 1101100 + 1110001    
and calculate the imaginary octonion cross-product iK = (0001000)(0010000) = 

*((0001000 /\ 0010000) /\ PSI) = 
*(0011000)/\(1000111 + 0101011 + 0011101 + 0110110 + 1011010 + 1101100 + 1110001) = 
           *(1011111 +    0    +   0     +   0     +   0     +    0    +   0    ) = 

0100000 = J  
(up to +/- sign, which is determined by the cyclic ordering ijk to be -), 

so that 
                   iK = -J 

 

For related methods of calculating the octonion product, see this part of Chapter 2 of From
Sets to Quarks.

 
Note that the cross product in 7 dimensions

depends on the choice of the coassociative calibration 4-vector PSI,
and that the rules of the cross-product vary with PSI.

 
 
 

For imaginary octonions X and Y,
the octonion product  XY  =  X x Y  -  X |_ Y

 

 
    Any of the 480 products of octonions 

    1, i, j, k, E, I, J, K 
    is based on 7 associative triangles: 

 
    j

    / \
    i---k
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   J       j       J       I       J       K

   / \     / \     / \     / \     / \     / \
   i---K   I---K   I---k   E---i   E---j   E---k

 
    THEY CORRESPOND TO THE 7 IMAGINARY OCTONIONS

 
 

WHAT ABOUT THE 7 COASSOCIATIVE SQUARES?
 
 

         J        I---j                  
I  -->  / \  -->  |   | --> I-Onarhedron
       i---K      k---E                  

 
 

         j        J---i                  
J  -->  / \  -->  |   | --> J-Onarhedron
       I---K      k---E                  

 
 

         J        K---i                  
K  -->  / \  -->  |   | --> K-Onarhedron
       I---k      j---E                  

 
 

         I        J---j                  
i  -->  / \  -->  |   | --> i-Onarhedron
       E---i      k---K                  

 
 

         J        K---k                  
j  -->  / \  -->  |   | --> j-Onarhedron
       E---j      i---I                  

 
 

         K        I---i                  
k  -->  / \  -->  |   | --> k-Onarhedron
       E---k      j---J                  

 
 

         j        J---I                  
E  -->  / \  -->  |   | --> E-Onarhedron
       i---k      K---E                  

 

 
 

HOW DO YOU BUILD ONARHEDRA? 
 

Start with an imaginary, 
its associative triangle, and 
its coassociative square.  

 
Look at the coassociative square, 

for example, consider i with associative triangle EIi, 
and the following coassociative squares associated with E, I, and i : 

 

    I-----J        I-----j        J-----j
    |     |        |     |        |     |
    |     |        |     |        |     |
    |     |        |     |        |     |
    K-----E        k-----E        k-----K

 

Then notice that the opposite edges of the E-square
each can be completed to an associative triangle,

by putting a k at the top and bottom
and a j at the left and right:

 

       k       
      / \      
     /   \     
    I-----J    
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  / |     | \  
j   |     |   j
  \ |     | /  
    K-----E    
     \   /     
      \ /      
       k       

 

Then identify the top and bottom k, putting 
it above the square, 

and the left and right i, putting it below 
the square, 

to form a 3-dim figure made up of the 4 triangles. 
 

Notice that the other 4 triangles, 
jJk, kIj, jKk, kEj, 
are not associative, 

so the 3-dim figure is not a full octahedron, 
just 4 alternate faces of an octahedron. 

 
Now look at the squares through the center:

 
We started with the E-square EJIK,

so it is coassociative.
 

The other 2 are kIjE, the I-triangle, 
and kJjK, the i-triangle, 

both of which are coassociative, 
corresponding to imaginaries I and i.  

 
Therefore:

 
WE HAVE 4 ASSOCIATIVE TRIANGLES AND 3 COASSOCIATIVE SQUARES.

 
Their configuration is a HEPTAHEDRON.  
The 6 vertices of the heptahedron each 

correspond to one of 6 of the octonion imaginaries. 
 

Notice that 
NONE of the 3 coassociative squares EJIK, kIjE, kJjK 

contain the imaginary i, 
so that 

we can put the 7th imaginary i at
the center of the heptahedron, 

and then the vertical axis of the heptahedron 
corresponds to the associative triangle  kij = ijk  . 

 
 

       k       
      / \      
     /   \     
    I-----J    
  / |     | \  
j   |  i  |   j
  \ |     | /  
    K-----E    
     \   /     
      \ /      
       k       

 
 

WHAT ABOUT THE OTHER 3 ASSOCIATIVE TRIANGLES 
AND 4 COASSOCIATIVE SQUARES?

 
With the 7th octonion imaginary at the central vertex, 

each of the 3 axes of the heptahedron 
corresponds to an associative triangle, 

so we get all 7 = 4+3 associative triangles. 
 

These 3 new axial associative triangles 
correspond to the 3 original coassociative squares, 

each to the coassociative square perpendicular to its axis.    
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If we look at the 4 triangles that are opposite 
to the 4 associative triangles, 

and we combine each of them with the central vertex 
to form 4 tetrahedral pyramids pointing towards 

the 4 original associative triangles. 
we see that the 4 tetrahedral pyramids 

form 4 coassociative squares, 
so we get all 7 = 3+4 coassociative squares.  

 
These 4 new tetrahedral pyramid coassociative squares 
correspond to the 4 original associative triangles, 
each to the associative triangle to which it points. 

 
Now that we have all 7 imaginaries, 
all 7 associative triangles, and 

all 7 coassociative squares, 
 

WE NO LONGER HAVE A HEPTAHEDRON 
 

with 6 vertices, 4 triangular faces, and 3 square faces. 

 

What we have now has  4               tetrahedral volumes,
                     20 =  7 - 3 + 16 triangular faces,   
                     18 = 12 + 6      edges or axes,      
                      7 =  6 + 1      vertices.           

 

It really is 4 pyramids plus 4 triangles,
where

all 4 pyramids share 1 central vertex
and

the 6 outer vertices are each shared by 2 pyramids and 2 triangles.
Its outer hull is an octahedron,

and
its 4 pyramids are half of the 8 pyramids of
a simplicial decomposition of the octahedron.

 
  

We should call this an ONARHEDRON, 
after ONAR, 

the high god in Norse mythology who created the universe, 
whose namesake is Onar Aam, 

who first worked with onarhedra.   
 
 

Construction of the other 6 heptahedra is similar.  
 

HERE IS A SET OF 7 ONARHEDRA, EXPLICITLY: 

 

 
                                     E                    
                                    / \                   
                                   /   \                  
                                  J-----j             E j 
         J        I---j         / |     | \           |/  
I  -->  / \  -->  |   | -->   i   |  I  |   i   =  J--I--k
       i---K      k---E         \ |     | /          /|   
                                  K-----k           K i   
                                   \   /                  
                                    \ /                   
                                     E                    

 
 

                                     E                    
                                    / \                   
                                   /   \                  
                                  K-----k             E k 
         j        J---i         / |     | \           |/  
J  -->  / \  -->  |   | -->   j   |  J  |   j   =  K--J--i
       I---K      k---E         \ |     | /          /|   
                                  I-----i           I j   
                                   \   /                  
                                    \ /                   
                                     E                    

 

http://www.stud.ux.his.no/~onar/
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                                     E                    
                                    / \                   
                                   /   \                  
                                  I-----i             E i 
         J        K---i         / |     | \           |/  
K  -->  / \  -->  |   | -->   k   |  K  |   k   =  I--K--j
       I---k      j---E         \ |     | /          /|   
                                  J-----j           J k   
                                   \   /                  
                                    \ /                   
                                     E                    

 
 
 
 

                                     k                    
                                    / \                   
                                   /   \                  
                                  I-----J             k J 
         I        J---j         / |     | \           |/  
i  -->  / \  -->  |   | -->   j   |  i  |   j   =  I--i--E
       E---i      K---k         \ |     | /          /|   
                                  K-----E           K j   
                                   \   /                  
                                    \ /                   
                                     k                    

 
 
 

                                     k                    
                                    / \                   
                                   /   \                  
                                  J-----I             k I 
         J        K---k         / |     | \           |/  
j  -->  / \  -->  |   | -->   i   |  j  |   i   =  J--j--E
       E---j      I---i         \ |     | /          /|   
                                  K-----E           K i   
                                   \   /                  
                                    \ /                   
                                     k                    

 
 
 

                                     i                    
                                    / \                   
                                   /   \                  
                                  K-----J             i J 
         K        I---i         / |     | \           |/  
k  -->  / \  -->  |   | -->   j   |  k  |   j   =  K--k--E
       E---k      J---j         \ |     | /          /|   
                                  I-----E           I j   
                                   \   /                  
                                    \ /                   
                                     i                    

 
 
 

                                     I                    
                                    / \                   
                                   /   \                  
                                  J-----k             I k  
         j        I---J         / |     | \           |/  
E  -->  / \  -->  |   | -->   i   |  E  |   i   =  J--E--j
       i---k      K---E         \ |     | /          /|   
                                  K-----j           K i   
                                   \   /                  
                                    \ /                   
                                     I                    

 
  
 

WHAT IS AN ONARHEDRON?



Corvallis 97

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/clcroct.html[4/16/18, 1:46:48 AM]

An ONARHEDRON is a HEPTAVERTON, and is topologically a TORUS.

 

To make an ONARHEDRON, start with a HEPTAHEDRON. 
 

A heptahedron is a polyhedron of 7 faces, 4 triangles and 3 squares 
(singular because the square faces intersect each other), 

12 edges, and 6 vertices. 
If the 6 vertices correspond to 6 of the 7 octonion imaginaries, 

then the triple intersection in the center corresponds to the 7th. 
  

Its Euler number is 2, and, like the Klein bottle, it is 1-sided.
 

It can be continuously deformed, not to a sphere,
but to the 4th-order Roman surface of Steiner whose equation is

y^2 z^2  +  z^2 x^2  + x^2 y^2  + xyz = 0 
 

In 3-dimensional space, a Roman Steiner surface is singular, 
but it can be embedded in 4-dimensional space without singularity, 

as can a Klein bottle.  
 

(See, for example, Anschauliche Geometrie by Hlbert and Cohn-Vossen,
English translation is Geometry and the Imagination,

Chelsea 1952, chapter VI, section 46.)
 

A Roman Steiner surface looks like  
this, showing corresponding positions of a configuration of octonion imaginaries: 

 

 
The symmetries of the Heptahedron, 
and of the Roman Steiner Surface, 

are related to the 480 octonion products. 
The Heptahedron non-orientability may be related to 

the Escher Mobius Triangles of Squares 
of Onar Aam,

who has, as far as I know, 
discovered these geometrical relations. 

 
To get an ONARHEDRON from a HEPTAHEDRON: 

 
If you include the 3 singular axes of the heptahedron 

and its central singular point, 
then, as Onar Aam noticed, 

not only does the central point make a 7th imaginary, 
but also 

the 3 axis-diagonals make up 3 more associative triangles, 
for a total of 7, 

and 

http://www.geom.umn.edu/zoo/toptype/pplane/roman/
http://www.math.uchicago.edu/~adamc/steinersurface.html
http://www.ipfw.edu/math/Coffman/steinersurface.html
http://www.uni-bayreuth.de/math/dmv/org/mathe8/pictures/other/steiner.html
http://www.stud.ux.his.no/~onar/
http://www.stud.ux.his.no/~onar/
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the 4 octahedral faces that are missing in the heptahedron 
(each with 3 points) together with the central point 

(all 4 forming a tetrahedron) make up 4 more coassociative squares, 
(including the coassociative square corresponding 

to the element at the central point) 
also for a total of 7, 

and that makes an ONARHEDRON, 
which includes the heptahedron and represents: 

7 imaginaries, 7 associative triangles, and 7 coassociative squares.  

An ONARHEDRON is a HEPTAVERTON, and topologically a TORUS,

as described by Arthur Young, in his book The Reflexive Universe (Robert Briggs Associates 1978). Young says: "...
The Heptaverton: Connecting seven points each to each requires 21 lines or edges. ... This figure can be thought of as

adding a point at the center of the Octahedron, and this additional point creates a set of 6 compressed diagonals in
addition to the 15 edges of the Hexaverton, making 21. ... That [the Heptahedron] is the equivalent of the 7-color map
[of the Torus] is evident from the fact that 7 points may be connected each to each on the surface of a Torus with no
intersections. ... we ... represent the Torus as a [square] whose opposite edges are imagined to curve around and join,

top to bottom and right to left. Here there is no twist, but both pairs of edges join. ...".

Young was a mathematics student of Veblen at Princeton. For a time after Young was graduated, he concentrated on
such things as inventing the Bell helicopter. After that, he devoted more attention to philosophy and mathematics.

After Veblen's death, Young read a paper by Veblen and John Young (no known relation to Arthur Young) in which
they stated that Projective Geometry has 7 Axioms:

I. If A and B are distinct elements of S, there is at least one class containing them.
II. If A and B are distinct elements of S, there is no more than one class containing them.

III. Any two classes have at least one element of S in common.
IV. There exists at least one class in S.

V. Every class contains at least three elements.
VI. All elements in S do not belong in the same class.

VII. No class contains more than three elements.

Young notes a correspondence between the 7 Axioms of Projective Geometry and the 7 colors needed for a Torus map
and the 7 vertices of the Heptaverton.

Young also describes the 7 Associative Triangles, calling them Triads or Committees, and the 7 Coassociative Squares,
calling them Tetrads.

Young also describes the Hexaverton, an intermediate form between the Heptahedron and the Heptaverton, as having 6
vertices and 15 edges, being 6 vertrices all connected to each other. The 6 vertices are the 6 vertices of an Octahedron,
without the central vertex. The 15 edges are the 12 edges of an Octahdron plus the 3 full diagonals of an Octahedron.

Young shows that the Hexaverton is topologically a Mobius Strip.

Young also describes the Pentaverton as 5 vertices all connected to each other by 10 edges, forming a 4-dimensional
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simplex; and the Tetraverton as 4 vertices all connected to each other by 6 edges, forming a 3-dimensional tetrahedron.

 

Robert de Marrais in his paper math.RA/0207003 says:

"... The following diagram of a box-kite doesn't have signed edges, and has peculiar symbols on its
vertices, and its "sails" lack coloring; it is otherwise, however, indistinguishable from that provided above.
This was hardly the intent of its creator, though: for it is an aid in visualizing a key proof concerning the
symmetries of the curvature tensor in John Milnor's classic lecture notes on Morse Theory. ... Using the
notation of affine connections, Milnor states in a lemma that a Riemannian manifold's curvature tensor
satisfies four relations:

(1) it is skew-symmetric (R(X,Y)Z + R(Y,X)Z = 0);

(2) cyclically ordered such triples of vector fields sum to zero (R(X,Y)Z + R(Y,Z)X + R(Z,X)Y = 0);

(3) bracket relations are skew-symmetric (<R(X,Y)Z,W> + <R(X,Y)W,Z> = 0) in outer symbols, but

(4) unchanged when inner and outer symbols are exchanged (<R(X,Y)Z,W> = <R(Z,W)X,Y>).

The fourth property is the most difficult, its proof requiring use of the other three &endash; and leading to
the diagram as an aid to its following. Says Milnor: Formula (2) asserts that the sum of the quantities at
the vertices of shaded triangle W is zero. Similarly (making use of (1) and (3)) the sum of the vertices of
each of the other shaded triangles is zero. Adding these identities for the top two shaded triangles, and
subtracting the identities for the bottom ones, this means that twice the top vertex minus twice the bottom
vertex is zero. This proves (4), and completes the proof.

With Sedenion-based box-kites, of course, the shaded triangles comprise the sails, and the products along
each of their edges are zero; the terms at opposed ends of struts, meanwhile, obey a different relation from
those connected to each other in a sail &endash; not their sums, but their differences, must be attended to.
Can a small number of "symmetry breaks" and/or "categorical removes" serve to link these radically
different uses of the box-kite diagram? ...".

 

 

Given an ONARHEDRON,

http://xxx.lanl.gov/abs/math.RA/0207003
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you can expand, by a sort of tensegrity transformation, 
 

 
the onarhedron into a cuboctahedron. 

 
The cuboctahedron is a central figure 

 

 
expandable to  a 24-cell. 

 
The 24-cell can be expanded into 

a 240-vertex real 8-dim Witting polytope.  
(The real Witting polytope lives in 8-dim real space, 

while the complex Witting polytope lives in 4-dim complex space.) 
 

The 240 vertices of the real Witting polytope correspond 
to half of the 480 octonion products.  

 
The real Witting polytope is the vertex figure of an E8 lattice. 

 
There are 7 distinct real Witting polytopes 

and 7 distinct E8 lattices 
each sharing some vertices with some of the others. 

All 7 real Witting polytopes, taken together, 
have 480 distinct vertices, 

each representing a distinct octonion product. 
 

The 7 real Witting polytopes, and 7 E8 lattices, 
correspond to the octonion imaginaries, 

which is where we started the reflexive loop: 
 

octonion imaginaries; 
onarhedron; 

cuboctahedron; 
24-cell; 

real Witting polytope; 
E8 lattices; 

octonion imaginaries; ...

 

Just as 
8-dimensional E8 lattices can be formed by Witting polytopes, 

and 
4-dimensional space can be filled by 24-cells, 

and 
2-dimensional space can be filled by hexagons, triangles, or squares, 

so 
3-dimensional space can be filled by octahedra and cuboctahedra, 

and  
Onar Aam has shown that 

onarhedra and cuboctahedra consistenly fit together to form an  

onarhedral lattice that tiles 3-dim space.
 

Since cuboctahedra plus octahedra fill 3-dim space, 

http://www.stud.ux.his.no/~onar/
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you can use cuboctahedra plus onarhedra to fill 3-dim space 
so that both the cuboctahedra and onarhedra are octonionic:

 
K---k---E---I---i---K---J---j---E---i---I---k---J---E---j---K---I
|       |   +   |       |   +   |       |   +   |       |   +   |
j       j+++i+++k       k+++E+++K       K+++J+++i       i+++I+++E
|       |   +   |       |   +   |       |   +   |       |   +   |
I---k---J---E---j---K---I---J---k---i---j---I---K---E---k---j---i
|   +   |       |   +   |       |   +   |       |   +   |       |
K+++J+++i       i+++I+++E       E+++j+++J       J+++k+++I       I
|   +   |       |   +   |       |   +   |       |   +   |       |
j---I---K---E---k---j---i---J---K---k---E---I---i---K---J---j---E
|       |   +   |       |   +   |       |   +   |       |   +   |
J       J+++k+++I       I+++K+++j       j+++i+++k       k+++E+++K
|       |   +   |       |   +   |       |   +   |       |   +   |
E---I---i---K---J---j---E---i---I---k---J---E---j---K---I---J---k
|   +   |       |   +   |       |   +   |       |   +   |       |
j+++i+++k       k+++E+++K       K+++J+++i       i+++I+++E       E
|   +   |       |   +   |       |   +   |       |   +   |       |
J---E---j---K---I---J---k---i---j---I---K---E---k---j---i---J---K

 
This is a chessboard lattice of onarhedra and cuboctahedra. 

The 2D cross made of +'es are the onarhedra 
and 

the "empty" squares next to them are "flattened" cuboctahedra. 
 

If you deform the above lattice by contracting the cuboctahedra  
so that the similar imaginaries on the opposite sides merge, 

you get two interwovern onarhedral lattices.  
 

You can also use onarhedra to get triangular tilings 
that may be similar to tilings of tetrahedra and truncated tetrehedra: 

 
 

i___E___J___I___j___k___K___i  
 \*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
  I___j___k___K___i___E___J___I
 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 
k___K___i___E___J___I___j___k  
 \*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
  E___J___I___j___k___K___i___E
 / \*/ \*/ \*/ \*/ \*/ \*/ \*/ 
I___j___k___K___i___E___J___I  
 \*/ \*/ \*/ \*/ \*/ \*/ \*/ \ 
  K___i___E___J___I___j___k___K

 
 

The * is inside the octonionic triangles, those pointing downward.
The triangles pointing upward are not associative, 
but they can be made into co-associative tetrahedra 

by adding an appropriate imaginary above them. 
 

This tiling is self-similar in that, 
if you replace each triangle with its corresponding imaginary, 

then you get exactly the same tile. 
 

The cuboctahedron-onarhedron tiling uses 
the interior coassociative squares of onarhedra, 

whereas the triangular tiling uses 
the exterior associative triangles.  

 
 

Fractal Self-Similarity of Onarhedral Lattices
is another manifestation of the reflexive structure of Octonions.  

 
 

If you look only at the onarhedral part of the space-filling 
cuboctahedron-onarhedron tiling, you get a tiling by onarhedra 

that does not fill all of 3-dimensional space, 
but does extend throughout 3-dimensional space: 
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In a paper astro-ph/9801276 
(written in the context of large-scale structure of our universe) 

E. Battaner shows how 
such a non-filling tiling by octahedra can be subdivided 

into a similar non-filling tiling 
by smaller (1/3 length scale) octahedra, 

with 7 small octahedra within each larger octahedron, 
as shown in this image from his paper: 

The octahedral fractal structure of E. Battaner 
also forma an onarhedral fractal structure. 

Just as the faces, etc., of the onarhedron correspond to
the 7 octonion imaginaries,

the 7 subonarhedra (one at each vertex plus one in the middle)
also correspond to the 7 octonion imaginaries.

Further, 
the 3 smaller subonarhedra on each axis of a larger onarhedron 

correspond to an associative triangle. 
 

Within each large onarhedron, 
in addition to the 7 small onarhedra, 

there are 8 small cuboctahedra.  
 

http://xxx.lanl.gov/abs/astro-ph/9801276
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The 7 small onarhedra correspond to the 7 octonion imaginaries, 
and 

the 8 small cuboctahedra to the 8 additional sedenion imaginaries. 
They are related to the last Hopf fibration of spheres: 

 
S7    to    S15    to    S8

 
 
 

This page is a corrected and updated (29 January 1998) version 
of a talk given at Corvallis in April 1997. 

 
For more about cross products, octonions and related matters, 

see pages about Octonions,  
about Clifford Algebras, 
and about Sedenions.  

 
For applications to the D4-D5-E6 model of physics, 
see From Sets to Quarks, particularly Chapter 2.   

 

 

 

 

Octonionic underpinning

of the D4-D5-E6-E7-E8 VoDou Physics Model
 
 
 

n                                           Total            Spinor 
                                          Dimension        Dimension

 
0                   1                   2^0 =   1= 1x1         1    
1                 1   1                 2^1 =   2= 1+1         1    
2               1   2   1               2^2 =   4= 2x2       2 = 1+1
3             1   3   3   1             2^3 =   8= 4+4         2    
4           1   4   6   4   1           2^4 =  16= 4x4       4 = 2+2
5         1   5  10  10   5   1         2^5 =  32=16+16        4     
6       1   6  15  20  15   6   1       2^6 =  64= 8x8       8 = 4+4
7     1   7  21  35  35  21   7   1     2^7 = 128=64+64        8    
8   1   8  28  56  70  56  28   8   1   2^8 = 256=16x16     16 = 8+8
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3x3 Octonion matrices
 

are 9x8 = 72-dimensional:  
 

O1    O4    O5
 

O7    O2    O6
 

O8    O9    O3
 
 
 

 

3x3 Hermitian Octonion matrices
 

are 3x8 + 3x1 = 27-dimensional:  
 

Re(O1)    O4      O5   
 

 O4*    Re(O2)    O6   
 

 O5*      O6*    Re(O3) 
 

With symmetric product   AB = (1/2)(AB + BA)
they form the exceptional Jordan algebra J3(O),

which is related to the
27-dimensional MacroSpace

of the
D4-D5-E6-E7-E8 VoDou Physics model.

 
 
 
 

3x3 AntiHermitian Octonion matrices
 

are 3x8 + 3x7 = 45-dimensional:  
 

Im(O1)    O4      O5   
 

-O4*    Im(O2)    O6   
 

-O5*     -O6*    Im(O3)
 

Under the antisymmetric product      AB = (1/2)(AB - BA) 
the matrices do not close.   

 
 
 
 

If we restrict ourselves to traceless matrices 
and use the traceless product       AB = (1/2)(AB - BA - Tr((AB - BA)) 

thus reducing the space 
to 45-7 = 38 dimensions, we get closure: 

 
Im(O1)    O4      O5

 
-O4*    Im(O2)    O6

 
-O5*     -O6*      -

 
but due to nonassociativity the Jacobi identity is not satisfied.  
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If we add the 14-dimensional octonion derivation algebra G2, 

we get satisfy the Jacobi identity: 
 

Im(O1)    O4      O5
 

-O4*    Im(O2)    O6
 

-O5*     -O6*      -
 
 

            x          
 
 

          G2        
 

The resulting Lie algebra is 38+14 = 52-dimensional F4.  
 

Note that 52-dim F4 has a 28-dim subgroup, Spin(8), 

 

Im(O1)     -       -
 

 -      Im(O2)     -
 

 -        -        -
 
 

            x          
 
 

          G2        
 

that is a fibration product of G2 and two copies of Im(O).
 
 
 
 
 

The 78-dimensional Lie algebra E6
can be built from    52-dim  AntiHermitian traceless 3x3 F4

by adding the        26-dim  Hermitian traceless part of J3(O): 

Im(O1)    O4      O5
 

-O4*    Im(O2)    O6
 

-O5*     -O6*      -
 
 

            x          
 
 

          G2        

x
 
 

Re(O1)    O4      O5
 

O4*    Re(O2)    O6
 

O5*      O6*      -
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1 8 28 56 70 56 28 8 1

2^8 = 256=16x16 16 = 8+8

256-DIMENSIONAL Cl(8)
has graded dimensions:

 
grade       0   1   2   3   4   5   6   7   8

 
dimension   1   8  28  56  70  56  28   8   1

 
*-grade     8   7   6   5   4   3   2   1   0

 
The Hodge star * map takes the 70-dimensional 4-vector space into itself. 

 
Therefore, the 70-dimensional 4-vector space splits into 

two 35-dimensional parts that are interchanged by the Hodge star * map. 
 

256-dimensional Cl(8) can be represented by a 16x16 real matrix algebra. 
The numbers refer to the grade in Cl(8) of the matrix entry.

 
0  2  2  2  2  2  2  2     7  5  5  5  5  5  5  5
4  4  2  2  2  2  2  2     5  7  5  5  5  5  5  5
4  4  4  2  2  2  2  2     5  5  7  5  5  5  5  5
4  4  4  4  2  2  2  2     5  5  5  7  5  5  5  5
4  4  4  4  4  2  2  2     5  5  5  5  7  5  5  5
4  4  4  4  4  4  2  2     5  5  5  5  5  7  5  5
4  4  4  4  4  4  4  2     5  5  5  5  5  5  7  5
4  4  4  4  4  4  4  4     5  5  5  5  5  5  5  7

*
1  3  3  3  3  3  3  3     4  4  4  4  4  4  4  4
3  1  3  3  3  3  3  3     6  4  4  4  4  4  4  4
3  3  1  3  3  3  3  3     6  6  4  4  4  4  4  4
3  3  3  1  3  3  3  3     6  6  6  4  4  4  4  4
3  3  3  3  1  3  3  3     6  6  6  6  4  4  4  4
3  3  3  3  3  1  3  3     6  6  6  6  6  4  4  4
3  3  3  3  3  3  1  3     6  6  6  6  6  6  4  4
3  3  3  3  3  3  3  1     6  6  6  6  6  6  6  8
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To make connection with observable physics in our regime, far below the Planck energy of 10^19 GeV, the 8-
dimensional nonassociative octonionic spacetime of Cl(8) must be reduced to a 4-dimensional associative
submanifold.

Since the more realistic Minkowski Physical SpaceTime with -+++ Signature has Quaternionic Structure, a useful
Clifford path is this Clifford Path that is Quaternionic from Cl(3,5) through Cl(2,4) to Cl(1,3) and from Cl(2,6) through
Cl(2,5) and Cl(2,4) to Cl(1,3):

In the D4-D5-E6-E7-E8 VoDou Physics model, D5 is taken to be SL(2,O) = Spin(1,9), and spinors are R16 + R16 of
Cle(1,9) = Cl(1,8),

where Cle(p,q) = Cl(p,q-1) and Cle(p,0) = Cl(0,p-1)

The D4 can initially be taken to be Spin(0,8), 
or, with the same Clifford algebra, Spin(1,7) or Spin(4,4). 

Dimensional Reduction from 8 to 4 dimensions 
introduces the subspace substructure of
Quaternionic Physical SpaceTime in Octonionic Vector Space. 

The (1,7)-dimensional RP1 x S7 = S1 x S7 = U(1) x S7 spacetime of the D4-D5-E6-E7-E8 VoDou Physics model prior to dimensional reduction
can be represented by Quaternionic Projective 2-space QP2.

Atiyah and Berndt say in their paper Projective Planes, Serveri Varieties, and Spheres, math.DG/0206135, the S1 x S7 considered as QP2 breaks
down into two parts:

a CP2 acted on by an SU(3), which plays the role of Internal Symmetry Space after dimensional reduction in the D4-D5-E6-E7-E8 VoDou
Physics model; and
an S1 bundle over the S3 that is the complement S7 \ CP2, which plays the role of (1,3) RP1 x S3 Physical Minkowski Spacetime after
dimensional reduction in the D4-D5-E6-E7-E8 VoDou Physics model.

http://xxx.lanl.gov/abs/math.DG/0206135
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Therefore, dimensional reduction 
changes Real M(16,R) of Cl(0,8), Cl(1,7), and Cl(4,4)   
to the Quaternionic M(8,Q) of Cl(2,6) or Cl(3,5).   

Cl(2,6) = M(8,Q)             Spin*(8) = Spin(2,6)            
Cl(2,5) = M(4,Q)+M(4,Q)      Spin(2,5)                       
Cl(2,4) = M(4,Q)             Spin(2,4) = SU(2,2)             

Spin(2,4) = SU(2,2) is the connected component with identity 
of the Conformal(1,3) Group  of Minkowski SpaceTime. 
Since both 1+1 and 3+1 are even, Conformal(1,3) has 4 components, 
not 2 components as for Conformal(p,q) where p+1 and/or q+1 are odd. 
U(2,2) = U(1)xSU(2,2) corresponds to compact U(4) = U(1)xSU(4), 
the compact isotropy space of the 12-dimensional rank-2 symmetric spaces 
Spin*(8) / U(4) (non-compact) and Spin(8) / U(4) (compact). 

Cl(1,4) = M(2,Q)+M(2,Q)      Spin(1,4) = Sp(1,1)             

Spin(1,4) is the connected component with identity 
of the deSitter Group of Minkowski SpaceTime. 
Although the MacDowell-Mansouri mechanism, as originally formulated, 
produced gravity from anti-deSitter Spin(2,3) = Spin(0,5) = Sp(2), 
this Quaternionic chain uses, instead of Sp(2), Sp(1,1) = Spin(1,4). 

Cl(1,3) = M(2,Q)             Spin(1,3)                      

Spin(1,3) is the connected component with identity 
of the Lorentz Group of Minkowski SpaceTime. 

Cl(0,3) = Q+Q                Spin(0,3) = Sp(1) = SU(2) = S3 
Cl(0,2) = Q                  Spin(0,2) = U(1)               
Cl(0,1) = C                  Spin(0,1) = Z2                 
Cl(0,0) = R                  Spin(0,0) = I                  

(Much of the above is taken from Ian Porteous's book  
 Clifford Algebras and the Classical Groups (Cambridge 1995).) 

The path from Cl(1,7) through Cl(2,4) to Cl(1,3) can also be seen from the viewpoint of spinor fermions of the D4-D5-
E6-E7-E8 VoDou Physics model:

Half-Spinors for 16x16 real matrix Cl(1,7) are 1x8 real column vectors
which correspond to first-generation fermion particles: 

  Octonion       Fermion
Basis Element    Particle
     1           e-neutrino
     i         red  up  quark
     j       green  up  quark
     k        blue  up  quark
     I       red  down  quark
     J     green  down  quark
     K      blue  down  quark
     E            electron

Full Spinors for 4x4 quaternion matrix Cl(2,4) are 
1x4 quaternion column vectors:

q1
q2
q3
q4

which are reducible to two Half-Spinor mirror image 
1x2 quaternion column vectors:

q+1
q+2

q-1
q-2

Since each of these is a 4-dimensional quaternion,
if you let the q+ be fermion particles
and the q- be fermion antiparticles,
you have
4 fermion particles for q+1, which can be taken to
be electron, red up quark, blue up quark, and green up quark,
and
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4 fermion particles for q+2, which can be taken to
be neutrino, red down quark, blue down quark, and green down quark,
and
4 fermion antiparticles for q-1, which can be taken to
be positron, red up antiquark, blue up antiquark, and green up antiquark,
and
4 fermion antiparticles for q-2, which can be taken to be antineutrino,
red down antiquark, blue down antiquark, and green down antiquark, 
so that the quaternionic spinors of Cl(2,4) correspond directly 
to the fermions of the real spinors of Cl(1,7). 

For Cl(1,3) the 2x2 quaternionic matrices have Full Spinors
that are 1x2 quaternion column vectors. 
Each Half-Spinor space is one quaternion variable, 
which has a 1-2 correspondence with first generation fermions, 
and also corresponds 1-1 with the (1,3) vector space of 
physical Minkowski spacetime, 
resulting in a quaternionic version of triality (diluted by 
the 1-2 nature of the fermion correspondence) that is 
related to the reducibility of the D2 Lie algebra Spin(1,3).  

 

This page is a corrected and updated (January 2001, September 2003) 
version of a talk given at Corvallis in April 1997. 

Tony's Home

......
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Tony Smith's Home Page

Graded Lie Algebras

First Kind: 3-level grading
Classical Second Kind: 5-level grading
Exceptional Second Kind: 5-level grading
g(ev) = g(-2) + g(0) + g(2)
Structure of D4-D5-E6-E7-E8 VoDou Physics Model  

E6 F4 E7 E8 
Root Vector Geometry and Lie Algebra Gradings

 

Lie Algebra Gradings are to Symmetric Spaces as Lie Algebras are to Lie Groups. In other words, Graded Lie
Algebras are sort of like the linear tangent spaces of symmetric space manifolds.

 

Soji Kaneyuki has written a chapter entitled Graded Lie Algebras, Related Geometric Structures, and Pseudo-
hermitian Symmetric Spaces, as Part II of the book Analysis and Geometry on Complex Homogeneous Domains,
by Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos (Birkhauser 2000). Kaneyuki
says:

"... a semisimple GLA [Graded Lie Algebra] has the form

g = SUM(-v < k < +v) g(k)

with g(-v) =/= 0. Such a GLA is called a GLA of the v-th kind. ... the pair (Z,t) is the associated pair, where Z is the
characteristic element and t is a grade-reversing Cartan involution. ... Let g ... be a real simple GLA of the v-th kind,
and (Z,t) be the associated pair. Let Go be the group of grade-preserving automorphisms of G. ... Let U = Go exp(g(1)
+ ... + g(v)), which is a parabolic subgroup of G. The real flag manifold M = G/U is called a flag manifold of the v-
th kind. ...

... The Shilov boundary of an irreducible bounded symmetric domain is a flag manifold of the 1st kind or of the
2nd kind, according as the domain is of tube type or not. ... For an irreducible symmetric domain of tube type with
dimension greater than 1, we show the coincidence of the causal automorphism group of the Shilov boundary and the
full holomorphic automorphism group of the domain. ...

... The class of symmetric R-spaces contains the Shilov boundaries of bounded symmetric domains of tube type.

... By a symmetric R-space we mean a compact irreducible Hermitian symmetric space or a real form (i.e., the set
of fixed points by an involutive anti-holomorphic isometry) of it. ... The purpose of these notes is to give an
introduction and survey of recent results on semisimple pseudo-Hermitian symmetric spaces. ...

... In the following tables we use the following notation: H the quaternion algebra over R, O (resp. O') the Cayley
(resp. split Cayley) algebra over R, and OC = O (x)R C. Mp,q(F) the vector space of p x q matrices with entries in F,
where F = R, C, H, O, O' or OC; SHn(H) the vector space of skew-hermitian quaternion matrices of degree n;
SYMn(C) the vector space of complex symmetric matrices of degree n.; ALTn(F) the vector space of alternating F-
matrices of degree n; Hn(F) the vector space of F-hermitian matrices of degree n. ...[ II a restricted fundamental root
system of g; II1 the part of II corresponding to grade g(1); a used for alpha and y used for gamma ]...

 

... Table 1
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TABLE OF SIMPLE GLA'S OF THE FIRST KIND

(I1)   g = sl(n,R) , n >= 3,  1 <= p <= [n/2],
       II = A(n-1), 
       II1 = {ap},
       g(0) = sl(p,R) + sl((n-p),R) + R , 
       g(-1) = Mp,(n-p)(R).

(I2)   g = sl(n,H) , n >= 3,  1 <= p <= [n/2],
       II = A(n-1), 
       II1 = {ap},
       g(0) = sl(p,H) + sl((n-p),H) + R , 
       g(-1) = Mp,(n-p)(H).

(I3)   g = su(n,n) , n >= 3,
       II = Cn, 
       II1 = {an},
       g(0) = sl(n,C) + R , 
       g(-1) = Hn(C).

(I4)   g = sp(n,R) , n >= 3,
       II = Cn, 
       II1 = {an},
       g(0) = sl(n,R) + R , 
       g(-1) = Hn(R).

(I5)   g = sp(n,n) , n >= 2,
       II = Cn, 
       II1 = {an},
       g(0) = sl(n,H) + R , 
       g(-1) = SHn(H).
   
(I6)   g = so(p+1,q+1) , 0 <= p < q or 3 <= p = q,
       II = B(p+1) for p < q  or D(p+1) for p = q, 
       II1 = {a1},
       g(0) = so(p,q) + R , 
       g(-1) = M1,(p+q)(R).

(I7)   g = so*(4n) , n >= 3,
       II = Cn, 
       II1 = {an},
       g(0) = sl(n,H) + R , 
       g(-1) = Hn(H).

(I8)   g = so(n,n) , n >= 4,
       II = Dn, 
       II1 = {an},
       g(0) = sl(n,R) + R , 
       g(-1) = ALTn(R).
   
(I9)   g = E6(6) , 
       II = E6 , 
       II1 = {a1},
       g(0) = so(5,5) + R , 
       g(-1) = M1,2(O').
   
(I10)  g = E6(-26) , 
       II = A2 , 
       II1 = {a1},
       g(0) = so(1,9) + R , 
       g(-1) = M1,2(O).
   
(I11)  g = E7(7) , 
       II = E7 , 
       II1 = {a7},
       g(0) = E6(6) + R , 
       g(-1) = H3(O').
   
(I12)  g = E7(-25) , 
       II = C3 , 
       II1 = {a3},
       g(0) = E6(-26) + R , 
       g(-1) = H3(O).

(I13)  g = sl(n,C) , n >= 3,  1 <= p <= [n/2],
       II = A(n-1), 
       II1 = {ap},
       g(0) = sl(p,C) + sl((n-p),C) + C , 
       g(-1) = Mp,(n-p)(C).



Bounded Complex Domains

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GLA.html[4/16/18, 1:46:51 AM]

(I14)  g = sp(n,C) , n >= 3,
       II = Cn, 
       II1 = {an},
       g(0) = sl(n,C) + C , 
       g(-1) = SYMn(C).
   
(I15)  g = so(n+2)C , 
       II = B[(n+2)/2] or D[(n+2)/2] , 
       II1 = {a1},
       g(0) = so(n)C + C , 
       g(-1) = M1,n(C).

(I16)  g = so(2n,C) , n >= 4,
       II = Dn, 
       II1 = {an},
       g(0) = sl(n,C) + C , 
       g(-1) = ALTn(C).
   
(I17)  g = E6C , 
       II = E6 , 
       II1 = {a1},
       g(0) = so(10)C + C , 
       g(-1) = M1,2(O)C.
   
(I18)  g = E7C , 
       II = E7 , 
       II1 = {a7},
       g(0) = E6C + C , 
       g(-1) = H3(O)C.

Table 2
TABLE OF CLASSICAL SIMPLE GLA'S OF THE SECOND KIND

(c1)   g = sl(n,F) , N >= 3 , F = R or C , 
       II = {y1, ... , y(n-1)} of type A(n-1), 
       II1 = {yp, y(p+q)}, 1 <= p <= [n/2], 1 <= q <= (n-2p), 
       g(0) = sl(p,F) + sl(q,F) + sl((n-p-q),F) + F + F, 
       g(-1) = Mp,q(F) x Mq,(n-p-q)(F), 
       g(-2) = Mp,(n-p-q)(F).

(c2)   g = sl(n,H) , N >= 3 ,
       II, II1 the same as in (c1) with the same conditions, 
       g(0) = sl(p,H) + sl(q,H) + sl((n-p-q),H) + R + R, 
       g(-1) = Mp,q(F) x Mq,(n-p-q)(F), 
       g(-2) = Mp,(n-p-q)(F).

(c3)   g = su(p,q) , 1 <= p < q or 3 <= p=q , 
       II = {y1, ... , yp} of type BCp (p<q), 
                           or type Cp (p=q), 
       II1 = {yk}, 1 <= k <= p, if p<q, 
                or 1 <= k <= (p-1), if p=q, 
       g(0) = sl(k,C) + su((p-k),(q-k)) + R + iR, 
       g(-1) = Mp,(p+q-2k)(C), 
       g(-2) = Hk(C).

(c4)   g = so(p,q) , 2 <= p < q, or 4 <= p=q , 
       II = {y1, ... , yp} of type Bp (p<q), 
                           or type Dp (p=q), 
       II1 = {yk}, 2 <= k <= p, if p<q, 
                or 2 <= k <= (p-2), if p=q, 
       g(0) = sl(k,R) + so((p-k),(q-k)) + R, 
       g(-1) = Mp,(p+q-2k)(R), 
       g(-2) = ALTk(R).

(c5)   g = sp(n,F) , N >= 3 , F = R or C , 
       II = {y1, ... , y(n)} of type Cn, 
       II1 = {yk}, 1 <= k <= (n-1), 
       g(0) = sl(k,F) + sp((n-k),F) + F, 
       g(-1) = Mk,(2n-2k)(F), 
       g(-2) = SYM,(C) if F=C, or Hk(R) if F=R.

(c6)   g = sp(p,q) , 1 <= p < q, or 2 <= p=q , 
       II = {y1, ... , yp} of type BCp (p<q), 
                           or type Cp (p=q), 
       II1 = {yk}, 1 <= k <= p, if p<q, 
                or 1 <= k <= (p-1), if p=q, 
       g(0) = sl(k,H) + sp((p-k),(q-k)) + R, 
       g(-1) = Mp,(p+q-2k)(H), 
       g(-2) = SHk(H).
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(c7)   g = so*(2n) , n even >= 6, or n odd >= 5, 
       II = {y1, ... , y[n/2]} of type C[n/2] (n even), 
                           or BC[n/2] (n odd), 
       II1 = {yk}, 1 <= k <= ([n/2]-1) if n even, 
                or 1 <= k <= [n/2] if n odd, 
       g(0) = sl(k,H) + so*(2n-4k) + R, 
       g(-1) = Mk,(n-2k)(H), 
       g(-2) = Hk(H).

(c8)   g = so(n,n;F) , F = R or C, 
       II = {y1, ... , yn} of type Dn, 
         a)  II1 = {y(n-1),yn} (N >= 4), 
             g(0) = sl((n-1),F) + F + F, 
             g(-1) = M(n-1),2(F), 
             g(-2) = ALT(n-1)(F).
         b)  II1 = {y1, yn}, (N >= 5), 
             g(0) = sl((n-1),F) + F + F, 
             g(-1) = M1,(n-1)(F) x ALT(n-1)(F), 
             g(-2) = F^(n-1).
   
(c9)   g = so(n,C) , n odd >= 5, or n even >= 8, 
       II = {y1, ... , y[n/2]} of type B[n/2] (n odd), 
                           or type D[n/2] (n even), 
       II1 = {yk}, 2 <= k <= [n/2] if n odd, 
                or 2 <= k <= ((n/2)-2) if n even, 
       g(0) = sl(k,C) + so((n-2k),C) + C, 
       g(-1) = Mk,(n-2k)(C), 
       g(-2) = ALTk(C).

Table 3
TABLE OF EXCEPTIONAL SIMPLE GLA'S OF THE SECOND KIND

(e1)    g = E6(6), 
        II = E6, 
        II1 = {y3},
        g(0) = sl(5,R) + sl(2,R) + R, 
        dimR g(-1) = 20, 
        dimR g(-2) = 5.

(e2)    g = E6(6), 
        II = E6, 
        II1 = {y2},
        g(0) = sl(6,R) + R, 
        dimR g(-1) = 20, 
        dimR g(-2) = 1.

(e3)    g = E6(6), 
        II = E6, 
        II1 = {y1, y6},
        g(0) = so(4,4) + R + R, 
        dimR g(-1) = 16, 
        dimR g(-2) = 8.

(e4)    g = E6(2), 
        II = F4, 
        II1 = {y1},
        g(0) = su(3,3) + R, 
        dimR g(-1) = 20, 
        dimR g(-2) = 1.

(e5)    g = E6(2), 
        II = F4, 
        II1 = {y4},
        g(0) = so(3,5) + R + iR, 
        dimR g(-1) = 16, 
        dimR g(-2) = 8.

(e6)    g = E6(-14), 
        II = BC2, 
        II1 = {y1},
        g(0) = su(1,5) + R, 
        dimR g(-1) = 20, 
        dimR g(-2) = 1.
   
(e7)    g = E6(-14), 
        II = BC2, 
        II1 = {y2},
        g(0) = so(1,7) + R + iR, 
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        dimR g(-1) = 16, 
        dimR g(-2) = 8.
   
(e8)    g = E6(-26), 
        II = A2, 
        II1 = {y1, y2},
        g(0) = so(8) + R + R, 
        dimR g(-1) = 16, 
        dimR g(-2) = 8.

(e9)    g = E7(7), 
        II = E7, 
        II1 = {y6},
        g(0) = so(5,5) + sl(2,R) + R, 
        dimR g(-1) = 32, 
        dimR g(-2) = 10.

(e10)   g = E7(7), 
        II = E7, 
        II1 = {y1},
        g(0) = so(6,6) + R, 
        dimR g(-1) = 32, 
        dimR g(-2) = 1.

(e11)   g = E7(7), 
        II = E7, 
        II1 = {y2},
        g(0) = sl(7,R) + R, 
        dimR g(-1) = 35, 
        dimR g(-2) = 7.

(e12)   g = E7(-5), 
        II = F4, 
        II1 = {y1},
        g(0) = so*(12) + R, 
        dimR g(-1) = 32, 
        dimR g(-2) = 1.

(e13)   g = E7(-5), 
        II = F4, 
        II1 = {y4},
        g(0) = so(3,7) + su(2) + R, 
        dimR g(-1) = 32, 
        dimR g(-2) = 10.

(e14)   g = E7(-25), 
        II = C3, 
        II1 = {y1},
        g(0) = so(2,10) + R, 
        dimR g(-1) = 32, 
        dimR g(-2) = 1.

(e15)   g = E7(-25), 
        II = E7, 
        II1 = {y2},
        g(0) = so(1,9) + sl(2,R) + R, 
        dimR g(-1) = 32, 
        dimR g(-2) = 10.
   
(e16)   g = E8(8), 
        II = E8, 
        II1 = {y8},
        g(0) = E7(7) + R, 
        dimR g(-1) = 56, 
        dimR g(-2) = 1.

(e17)   g = E8(8), 
        II = E8, 
        II1 = {y1},
        g(0) = so(7,7) + R, 
        dimR g(-1) = 64, 
        dimR g(-2) = 14.
   
(e18)   g = E8(-24), 
        II = F4, 
        II1 = {y1},
        g(0) = E7(-25) + R, 
        dimR g(-1) = 56, 
        dimR g(-2) = 1.

(e19)   g = E8(-24), 
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        II = F4, 
        II1 = {y4},
        g(0) = so(3,11) + R, 
        dimR g(-1) = 64, 
        dimR g(-2) = 14.

(e20)   g = F4(4), 
        II = F4, 
        II1 = {y1},
        g(0) = sp(3,R) + R, 
        dimR g(-1) = 14, 
        dimR g(-2) = 1.

(e21)   g = F4(4), 
        II = F4, 
        II1 = {y4},
        g(0) = so(3,4) + R, 
        dimR g(-1) = 8, 
        dimR g(-2) = 7.

(e22)   g = F4(-20), 
        II = BC1, 
        II1 = {y1},
        g(0) = so(7) + R, 
        dimR g(-1) = 8, 
        dimR g(-2) = 7.

(e23)   g = G2(2), 
        II = G2, 
        II1 = {y2},
        g(0) = sl(2,R) + R, 
        dimR g(-1) = 4, 
        dimR g(-2) = 1.

(e24)   g = E6C, 
        II = E6, 
        II1 = {y3},
        g(0) = sl(5,C) + sl(2,C) + C, 
        dimC g(-1) = 20, 
        dimC g(-2) = 5.

(e25)   g = E6C, 
        II = E6, 
        II1 = {y2},
        g(0) = sl(6,C) + C, 
        dimC g(-1) = 20, 
        dimC g(-2) = 1.
   
(e26)   g = E6C, 
        II = E6, 
        II1 = {y1, y6},
        g(0) = so(8,C) + C + C, 
        dimC g(-1) = 16, 
        dimC g(-2) = 8.

(e27)   g = E7C, 
        II = E7, 
        II1 = {y6},
        g(0) = so(10,C) + sl(2,C) + C, 
        dimC g(-1) = 32, 
        dimC g(-2) = 10.

(e28)   g = E7C, 
        II = E7, 
        II1 = {y1},
        g(0) = so(12,C) + C, 
        dimC g(-1) = 32, 
        dimC g(-2) = 1.

(e29)   g = E7C, 
        II = E7, 
        II1 = {y2},
        g(0) = sl(7,C) + C, 
        dimC g(-1) = 35, 
        dimC g(-2) = 7.
   
(e30)   g = E8C, 
        II = E8, 
        II1 = {y8},
        g(0) = E7C + C, 
        dimC g(-1) = 56, 
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        dimC g(-2) = 1.

(e31)   g = E8C, 
        II = E8, 
        II1 = {y1},
        g(0) = so(14,C) + C, 
        dimC g(-1) = 64, 
        dimC g(-2) = 14.

(e32)   g = F4C, 
        II = F4, 
        II1 = {y1},
        g(0) = sp(3,C) + C, 
        dimC g(-1) = 14, 
        dimC g(-2) = 1.

(e33)   g = F4C, 
        II = F4, 
        II1 = {y4},
        g(0) = so(7,C) + C, 
        dimC g(-1) = 8, 
        diC g(-2) = 7.

(e34)   g = G2C, 
        II = G2, 
        II1 = {y2},
        g(0) = sl(2,C) + C, 
        dimC g(-1) = 4, 
        dimC g(-2) = 1.

 

 

... consider ... g(ev) = g(-2) + g(0) + g(2) ...

... Table 8 of g(ev) for each simple GLA of the 2nd kind ...

( g, g(ev) )

(c1)   ( sl(n,F) , sl((n-q),F) + sl(q,F) + F ), F = R, C

(c2)   ( sl(n,H) , sl((n-q),H) + sl(q,H) + R )

(c3)   ( su(p,q) , su(k,k) + su((p-k),(q-k)) + iR )

(c4)   ( so(p,q) , so(k,k) + so((p-k),(q-k)) )

(c5)   ( sp(n,F) , sp(k,F) + sp((n-k),F) ), F = R, C

(c6)   ( sp(p,q) , sp(k,k) + sp((p-k),(q-k)) )

(c7)   ( so*(2n) , so*(4k) + so*(2n-4k) )

(c8)      a.   ( so(n,n) , so(1,1) + so((n-1),(n-1)) )
          b.   ( so(n,n) , so(n,R) + R ) 
          aC.  ( so(2n,C) , so(2,C) + so((2n-2),C) )
          bC.  ( so(2n,C) , sl(n,C) + C ) 

(c9)   ( so(n,C) , so(2k,C) + so((n-2k),C) )

(e1)    ( E6(6), sl(6,R) + sl(2,R) )

(e2)    ( E6(6), sl(6,R) + sl(2,R) )

(e3)    ( E6(6), so(5,5) + R )

(e4)    ( E6(2), su(3,3) + sl(2,R) )

(e5)    ( E6(2), so(4,6) + iR )

(e6)    ( E6(-14), su(1,5) + sl(2,R) )
   
(e7)    ( E6(-14), so(2,8) + iR )
   
(e8)    ( E6(-26), so(1,9) + R )
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(e9)    ( E7(7), so(6,6) + sl(2,R) )

(e10)   ( E7(7), so(6,6) + sl(2,R) )

(e11)   ( E7(7), sl(8,R) )

(e12)   ( E7(-5), so*(12) + sl(2,R) )

(e13)   ( E7(-5), so(4,8) + su(2) )

(e14)   ( E7(-25), so(2,10) + sl(2,R) )

(e15)   ( E7(-25), so(2,10) + sl(2,R) )
   
(e16)   ( E8(8), E7(7) + sl(2,R) )

(e17)   ( E8(8), so(8,8) )
   
(e18)   ( E8(-24), E7(-25) + sl(2,R) )

(e19)   ( E8(-24), so(4,12) )

(e20)   ( F4(4), sp(3,R) + sl(2,R) )

(e21)   ( F4(4), so(4,5) )

(e22)   ( F4(-20), so(1,8) )

(e23)   ( G2(2), sl(2,R) + sl(2,R) )

(e24)   ( E6C, sl(6,C) + sl(2,C) )

(e25)   ( E6C, sl(6,C) + sl(2,C) )
   
(e26)   ( E6C, so(10,C) + C )

(e27)   ( E7C, so(12,C) + sl(2,C) )

(e28)   ( E7C, so(12,C) + sl(2,C) )

(e29)   ( E7C, sl(8,C) )
   
(e30)   ( E8C, E7C + sl(2,C) )

(e31)   ( E8C, so(16,C) )

(e32)   ( F4C, sp(3,C) + sl(2,C) )

(e33)   ( F4C, so(9,C) )

(e34)   ( G2C, sl(2,C) + sl(2,C) )             ...". 

 

Graded Lie Algebra structure of the D4-D5-E6-E7-E8 VoDou Physics Model  

E6 F4 E7 E8 

 

Consider a 5-level Graded Lie Algebra

g =
              g(-2)
                                        + g(-1)
                        + g(0)
                                        + g(1)
            + g(2)
 

and its corresponding 3-level structure in which g(-2) g(0) and g(2) are combined to form g(ev)
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g =   
                                        + g(-1)
                 + g(ev)
                                        + g(1)

For E6, we have a 5-level GLA of type e7

E6(-14) =
              8-dim
                                       + 16-dim
            +  R        + so(1,7)      +  iR
                                       + 16-dim
            + 8-dim

with physical interpretation in the Lagrangian of the D4-D5-E6-E7-E8 VoDou Physics Model as:

8-dim of g(-2) plus R of g(0) plus 8-dim of g(2), an 8-Complex-dimensional domain plus an R generator of
Complex U(1) symmetry, with an 8-real-dimensional Shilov boundary of the form S1 x S7, corresponds to an
8-dimensional spacetime base manifold over which the Lagrangian integral is integrated;
so(1,7) of g(0), the double cover of the Lorentz group over the Octonions, corresponds to the 28 generators of
gauge bosons in the curvature term of the Lagrangian integrand; and
16-dim of g(-1) plus iR of g(0) plus 16-dim of g(1), a 16-Complex-dimensional domain, the Complexified
Octonion Plane (CxO)P2, plus an iR generator of Complex U(1) symmetry, with a Shilov boundary ( not entirely
real, as the 16-Complex-dimensional domain is not of tube type ) that may be regarded as being a bundle made up of a real
fibre S1 x S7 over a base space made up of S1 and CP4 ( note that the CP4 has embedded S7 structure ), so that the real
fibre S1 x S7 represents 8 first-generation fermion particles in the Dirac spinor term of the Lagrangian
integrand, and an S1 x S7 in the base space represents 8 corresponding antiparticles.

 

By using only the Shilov boundary for representing 8-dimensional spacetime and the 8+8 = 16 first-generation
fermions, we have not yet given physical interpretation to these parts of E6:

            +  R                       +  iR
                                       + 16-dim
            + 8-dim

Physically, they correspond to another copy of 8-dimensional spacetime, another copy of the 8 fermion particles,
another copy of the 8 fermion antiparticles, and 2 U(1)-type symmetry dimensions. Mathematically, they
correspond to the symmetric space E6 / F4 which can be represented by three Octonions Ov, O+, and O-, and two Real
numbers a and b, which, in turn, can be represented by 8+8+8+1+1 = 26-dimensional traceless 3x3 Hermitian
Octonion matrices H3(O)o:

 a    O+   Ov

 O+*  -    O-

 Ov*  O-*  b

A point in that 26-dimensional space corresponds (up to the two U(1)-type symmetries) to a configuration of fermion particle
and/or antiparticle at a point in spacetime. A line in that 26-dimensional space looks like a string and corresponds
to a world-line describing history of a particle (closed because globally time of S1 x S7 spacetime is cyclic S1, although the time scale
may be so large that we don't readily see its cyclic nature). The physics of strings in that 26-dimensional space describes a
Bohm Quantum Potential.

 

As an aside, note that the 3-level structure corresponding to the GLA of type e7 is

E6(-14) =
                                       + 16-dim
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            +  so(2,8)                 +  iR
                                       + 16-dim

where so(2,8) is the double cover of the Conformal group over the Octonions.

 

 

 

For E7, we have a 3-level GLA of type I12

E7(-26) =
                                       + H3(O)
            +  E6(-26)                 +  R
                                       + H3(O)

where

the E6 of g(0) corresponds to a configuration of fermions and gauge bosons at a given point of 8-dimensional
spacetime; and

the H3(O) of g(-1) plus the R of g(0) plus the H3(O) of g(1) correspond to a 27-Complex-dimensional Complexified
H3(O) Jordan algebra ( also denoted by J3(O) ) plus a U(1) Complex symmetry generated by the R, which complex
domain has as its Shilov boundary (1+26)=27-dimensional S1 x H3(O)o which in turn represents a 27-dimensional
bosonic timelike brane M-theory of the MacroSpace of the Many-Worlds.

 

 

For E8, we have a 5-level GLA of type e16

E8(8) =
              1-dim
                                       + 56-dim
            +  R        + E7(7)
                                       + 56-dim
            + 1-dim

The corresponding 3-level structure is

E8(8) =
                                       + 56-dim
                        +  E7(7)       + sl(2,R)
                                       + 56-dim

where

the E7 of g(ev) = sl(2,R) + E7(7) corresponds to a timelike brane M-theory; and

the 56-dim of g(-1) plus the sl(2,R) of g(ev) plus the 56-dim of g(1) correspond to a 28-Quaternion-dimensional
Quaternified J4(Q) Jordan algebra plus a SU(2) = Sp(1) Quaternionic symmetry generated by the sl(2,R). Although
this is not a Bounded Complex Domain corresponding to a Hermitian Symmetric Space, and therefore does not
technically have a Shilov boundary, the 28-dim Jordan algebra J4(Q) can be regarded as effectively a Shilov-like
boundary which in turn represents a 28-dimensional bosonic spacelike brane F-theory of the MacroSpace of the
Many-Worlds.

Note that:
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each of the two 56-dim spaces can be given the algebraic structure of the 56-dimensional Freudenthal algebra
Fr3(O) of which E6 is the automorphism group;
the two 56-dim spaces taken together can be given the algebraic structure of the 56+56 = 112-dimensional
Brown ternary algebra Br3(O) of which E7 is the automorphism group; and
248-dimensional E8 might be regarded as its own automorphism group.

 

 

In a post to the spr thread Re: Structures preserved by e_8 Thomas Larsson says:

"... e_8 also seems to admit a 7-grading,

        g = g_-3 + g_-2 + g_-1 + g_0 + g_1 + g_2 + g_3,

of the form

        e_8 = 8 + 28* + 56 + (sl(8) + 1) + 56* + 28 + 8*.

Kaneyuki does not mention anything about this, because from his point of view 3- and 5-gradings are
more interesting. Incidentally, this grading refutes my claim that mb(3|8) is deeper than anything seen in
string theory, since now e_8 also admits a grading of depth 3 and I learned about it in an M theory paper:
P West, E_11 and M theory, hep-th/0104081, eqs (3.2) - (3.8). OTOH, the above god-given 7-grading of
e_8 is not really useful in M theory, because g_-3 is identified with spacetime translations and one would
therefore get that spacetime has 8 dimensions rather than 11. ...".

 

That structure shows the relationship between 248-dim E8 and the 256-dim graded exterior algebra /\(8) with graded
structure

1   8  28  56  70  56*  28*   8*   1*     (the 70 is self-dual)

That is,

E8 = 8 + 28 + 56 +    64     +  56* + 28* +  8*

and you get E8 by dropping the 1 and 1* and 70, and adding a 64.

If you look at 64 in Lie algebra terms, it is natural to think of it as 8 x 8* which is in compact terms the adjoint rep of
U(8) = SU(8) x U(1).

However, because of connections with the D4-D5-E6-E7-E8 VoDou Physics model, I like to think of the 64 as the
space of the Clifford algebra Cl(2,4) as 4x4 quaternionic matrices. From that point of view the 7-grading of E8 looks
like

E8 =     8 + 28 + 56  +      Cl(2,4)      +  56* + 28* +  8*

If you do the natural thing and let the 28 be the D4 Lie algebra, you have

E8 =     8 + D4 + 56  +      Cl(2,4)      +  56* + D4* +  8*

and if you regard the 8 as the root vector space of E8 you have

       Vector    Lie alg         Clif alg             Lie alg*    vect*
E8 =     8 +      D4 +     56  +  Cl(2,4)   +  56*     + D4*     +  8*

As to the 56, recall that the Lie Group E6 is the Automorphism Group of the 56-dimensional Freudenthal Algebra

http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=4b8cc0a6.0302180915.4cb008ee%40posting.google.com&rnum=14


Bounded Complex Domains

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GLA.html[4/16/18, 1:46:51 AM]

Fr3(O) of 2x2 Zorn-type vector-matrices

a    X

Y    b

where a and b are real numbers and X and Y are elements of the 27-dimensional Jordan Algebra J3(O), so we have:

     Vector   Lie alg   Fr alg   Clif alg   Fr alg*   Lie alg*   vect*

E8 =   8 +      D4 +    Fr3(O) + Cl(2,4) +  Fr3(O)*  + D4*     +  8*

I am NOT saying that the E8 Lie multiplication is the same as the Lie, Freudenthal, and Clifford multiplications, but it
does seem that E8 has graded structure such that the vector spaces of the graded elements are the same as vector spaces
of interesting Lie, Freudenthal, and Clifford algebras. Soji Kaneyuki makes that clear when he says "... Hn(F) [is] the
vector space of F-hermitian matrices of degree n ...", so that in his notation H3(O) is NOT the Jordan algebra J3(O),
but is only the vector space on which you can put the Jordan product if you want to make J3(O) from it.

Since the Freudenthal algebra Fr3(O) is closely related to the Jordan algebra J3(O), you can say that the 7-grading
structure shows that E8 looks like a combination of Vector, Lie, Jordan, and Clifford things.

I very much like that 7-grading because the D4-D5-E6-E7-E8 VoDou Physics model uses:

the Vector part as 8-dim spacetime (prior to dimensional reduction);
the Lie part as 28-dim gauge group (prior to dimensional reduction); and
the Clifford part to get Spin(2,4) = SU(2,2) Conformal Group (after dimensional reduction) to give gravity etc by
the MacDowell-Mansouri mechanism. The 4-dimensional space on which SU(2,2) acts corresponds to the 4-
dimensional Minkowski subspace of R(2,4) on which the Conformal Group Spin(2,4) acts non-linearly, and to
physical spacetime after dimensional reduction.
As to the Freudenthal (Jordan) part, its E6 automorphism group is where the 8 first-generation fermion particles
and 8 first-generation fermion antiparticles live.
the Standard Model su(3)xsu(2)xu(1) Lie Algebra corresponds to the 12-dim vector space g(1) + g(-1) of the I16
grading for n=4 (isomorphic to the I15 grading for n=6), where:

g = so(1,7) ( the grade(-2) part of the 7-grading )
g(1) = 4x4 antisymmetric matrices
g(0) = su(2,2) + 1 ( the su(2,2) = so(2,4) being the bivector part of the Cl(2,4) grade-0 part of the 7-
grading )
g(-1) = 4x4 antisymmetric matrices

g(1) + g(-1) is given the structure 
of 4x4 Complex antisymmtric matrices of the form 
      
      0   a   x   d
      
     -a   0   b   y
      
     -x  -b   0   c
     
     -d  -y  -c   0
      
and 8-real-dimensional {a,b,c,d} corresponds to su(3) 
and 4-real-dimensional {x,y} corresponds to u(2) = su(2)+u(1).
The 4-dimensional space on which those matrices act 
corresponds to the post-dimensional-reduction 
      internal symmetry space with CP2 global structure.
    

In other words, unlike West, I am happy with the 7-grading as is, because the D4-D5-E6-E7-E8 VoDou Physics model
(unlike M-theory) has a physical interpretation for each term in the 7-grading.
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John Baez's Root Vector Geometry of Lie Algebra Gradings:

In a 19 February 2003 post to the sci.physics.research thread Re: Structures preserved by e_8, John Baez says:

"... I would like to understand all the [N-]gradings of E8 ...[by emulating]... a jeweler, searching for
mathematics pretty enough to be a theory of everything, examin[ing] an 8-dimensional gemstone with 240
vertices, turning it until ...[the jeweler]... finds that the vertices line up to form [N] parallel planes.

The E8 lattice consists of all 8-tuples (x_1,...,x_8) of real numbers such that the x_i are either all integers
or all half-integers (a half-integer being an integer plus 1/2), and they satisfy x1 + ... + x8 is even.

The nearest neighbors of the origin are called the "roots" of E8. They all have length equal to sqrt(2), and
here they are:

(1,1, 0,0,0,0,0,0) and all permutations: there are 8 choose 2 = 28 of these
(-1,-1, 0,0,0,0,0,0) and all permutations: there are 8 choose 2 = 28 of these
(1,-1, 0,0,0,0,0,0) and all permutations: there are twice 8 choose 2 = 56 of these
(1/2,1/2,1/2,1/2,1/2,1/2,1/2,1/2): there is 1 of these
(-1/2,-1/2, 1/2,1/2,1/2,1/2,1/2,1/2): there are 8 choose 2 = 28 of these
(-1/2,-1/2,-1/2,-1/2, 1/2,1/2,1/2,1/2): there are 8 choose 4 = 70 of these
(-1/2,-1/2,-1/2,-1/2,-1/2,-1/2, 1/2,1/2) there are 8 choose 2 = 28
(-1/2,-1/2,-1/2,-1/2,-1/2,-1/2,-1/2,-1/2) there is 1 of these

So, there are a total of 28 x 6 + 70 + 2 = 168 + 72 = 240 roots. I wrote out this calculation because it's one
of the strangest ways I've seen so far of counting the 240 roots of E8; for example, the number 168 is the
size of the symmetry group of the Fano plane! One can construct the octonions starting with the Fano
plane, and E8 from the octonions... hmm....

Anyway ... it seems evident that we get gradings of E8 by finding integer-valued linear functionals L on
the E8 lattice; the value of L on a given root is its "grade". We say we have an "n-grading" if L takes
exactly n values on the roots and the origin. I could be wrong, but that's how I think it works. So, let's find
some gradings.

This sounds very technical, but you should really imagine it like this: you're a jeweler holding up a
precious 8-dimensional gemstone cut in a shape with 240 vertices, and you want to rotate it around and
see how the vertices (and the center of the gem) can line up to lie on parallel planes. ...

I'll just try a simple method: I'll define L to equal the first component of our vector. This can be 1, 1/2, 0, -
1/2, or -1, so we get a 5-grading. Let's figure out the dimension of each grade,to guess if it's one of the 5-
gradings we've already seen above.

The number of roots with a "1" as the first component is 7 + 7 = 14
The number of roots with a "1/2" as the first component is 1 + (7 choose 5) + (7 choose 3) + (7
choose 1) = 1 + 21 + 35 + 7 = 64
The number of roots with a "-1/2" as the first component is 1 + (7 choose 5) + (7 choose 3) + (7
choose 1) = 1 + 21 + 35 + 7 = 64
The number of roots with a "-1" as the first component is 7 + 7 = 14
The rest of the roots have a "0" as the first component; there are 240 - 14 - 64 - 64 - 14 = 84 We
also have to count the Cartan subalgebra (corresponding to the origin); this gives 8 more dimensions
in this grade, for a total of 92.

So we get a 5-grading of this sort:

14 + 64 + 92 + 64 + 14

http://math.ucr.edu/home/baez/README.html
http://groups.google.com/groups?dq=&hl=en&lr=&ie=UTF-8&selm=b31qct%241bd%241%40glue.ucr.edu&rnum=16
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Unless the gods are playing pranks, this must be Larsson's

14 + 64 + (so(14) + 1) + 64 + 14

... I should mention that while I was doing these calculations, I noticed all sorts of strange things. For
example, 64 + 14 = 78, the dimension of e_6. ..."

 

 

You can use these E8 lattice coordinates

              ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1 ±ie ±je ±ke)/2                    (±e  ±i  ±j   ±k)/2
 
        (±1 ±ke ±e  ±k)/2                     (±i  ±j  ±ie  ±je)/2   
 
        (±1 ±k  ±i  ±je)/2                    (±j  ±ie ±ke ±e)/2        
 
        (±1 ±je ±j  ±e)/2                     (±ie ±ke  ±k  ±i)/2     
 
        (±1 ±e  ±ie ±i)/2                     (±ke ±k  ±je ±j)/2     
 
        (±1 ±i  ±ke ±j)/2                     (±k  ±je ±e  ±ie)/2
 
        (±1 ±j  ±k  ±ie)/2                    (±je  ±e  ±i  ±ke)/2

to find the 5-grading of e-8 constructed by John Baez, by ordering the grades by the sum of the coefficients of all 8
basis vectors {1,i,j,k,e,ie,je,ke} of the root vector space of the e_8 lattice:

grade(3)    +2          14              = 14    
grade(2)    +1      8 + 14x4 = 8+56     = 64
grade(0)     0          14x6 + 8cartan  = 92
grade(-1)   -1      8 + 14x4 = 8+56     = 64 
grade(-2)   -2          14              = 14       

Unless the gods are playing pranks, this must be the e_8 grading e31 (or a related real form), which is Larsson's

14 + 64 + (so(14) + 1) + 64 + 14

Note that 14 + (so(14) + 1) + 14 = so(16) and 64+64 = 128 = dim(so(16)half-spinor).  

 

 

You can find another 5-grading of e_8 using these E8 lattice coordinates

              ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1 ±ie ±je ±ke)/2                    (±e  ±i  ±j   ±k)/2
 
        (±1 ±ke ±e  ±k)/2                     (±i  ±j  ±ie  ±je)/2   
 
        (±1 ±k  ±i  ±je)/2                    (±j  ±ie ±ke ±e)/2        
 
        (±1 ±je ±j  ±e)/2                     (±ie ±ke  ±k  ±i)/2     
 
        (±1 ±e  ±ie ±i)/2                     (±ke ±k  ±je ±j)/2     
 
        (±1 ±i  ±ke ±j)/2                     (±k  ±je ±e  ±ie)/2
 
        (±1 ±j  ±k  ±ie)/2                    (±je  ±e  ±i  ±ke)/2
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and ordering the grades by the coefficient of {1}:

grade(2)    +1                                  1
grade(1)    +1/2   8x7                      =  56
grade(0)     0    16x7 = 112 + 14 + 8cartan = 134
grade(-1)   -1/2   8x7                      =  56
grade(-2)   -1                                  1

Unless the gods are playing pranks, this must be the e30 5-grading of e_8 (or a related real form):

1 + 56 + (e_7 +1) + 56 + 1

 

 

Now, look for a 7-grading of e_8 by using the E8 lattice coordinates

              ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1 ±ie ±je ±ke)/2                    (±e  ±i  ±j   ±k)/2
 
        (±1 ±ke ±e  ±k)/2                     (±i  ±j  ±ie  ±je)/2   
 
        (±1 ±k  ±i  ±je)/2                    (±j  ±ie ±ke ±e)/2        
 
        (±1 ±je ±j  ±e)/2                     (±ie ±ke  ±k  ±i)/2     
 
        (±1 ±e  ±ie ±i)/2                     (±ke ±k  ±je ±j)/2     
 
        (±1 ±i  ±ke ±j)/2                     (±k  ±je ±e  ±ie)/2
 
        (±1 ±j  ±k  ±ie)/2                    (±je  ±e  ±i  ±ke)/2

and ordering the grades by the sum of the coefficients of {1,i,j,e}:

grade(3)    +3/2        2+2+2   + 2       =                 8
grade(2)    +1      4 + 4+4+4   + 4+4+4   =                28 
grade(1)    +1/2        8+6+6+6 + 6+8+8+8 = 26 + 30      = 56  
grade(0)     0      8 + 8+8+8   + 8+8+8   = 56 + 8cartan = 64 
grade(-1)   -1/2        8+6+6+6 + 6+8+8+8 = 26 + 30      = 56 
grade(-2)   -1      4 + 4+4+4   + 4+4+4   =                28
grade(-3)   -3/2        2+2+2   + 2       =                 8

Unless the gods are playing pranks, this must be Larsson's 7-grading of e_8

8 + 28 + 56 + 64 + 56 + 28 + 8

 

Can we find a grading of e_8 that corresponds to this picture?



Bounded Complex Domains

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/GLA.html[4/16/18, 1:46:51 AM]

 

 

Such a grading would be a 9-grading that looks like

grade(4)   57 (vector of Fr3(O) plus 1) -----------------\ 
grade(3)   27 (vector of J3(O))         -------------\    \
grade(2)   16 (half of 5-dim hypercube) ---------\    \    \
grade(1)    8 (4-dim cross polytope)    -----\    \    \    \
grade(0)   24 (D4 24-cell) + cartan*    ---D4 |-D5 |-E6 |-E7 |-E8
grade(-1)   8 (4-dim cross polytope)    -----/    /    /    /
grade(-2)  16 (half of 5-dim hypercube) ---------/    /    /
grade(-3)  27 (vector of J3(O))         -------------/    /
grade(-4)  57 (vector of Fr3(O) plus 1) -----------------/

There are 4 Cartan elements for D4, 4+1=5 for D5, 
    4+2=6 for E6, 4+3=7 for E7, and 4+4=8 for E8.

To see whether such a 9-grading of e-8 really exists as a Lie algebra grading, consider these E8 lattice coordinates

              ±1,  ±i,  ±j,  ±k,  ±e,  ±ie,  ±je,  ±ke,
 
        (±1 ±ie ±je ±ke)/2                    (±e  ±i  ±j   ±k)/2
 
        (±1 ±ke ±e  ±k)/2                     (±i  ±j  ±ie  ±je)/2   
 
        (±1 ±k  ±i  ±je)/2                    (±j  ±ie ±ke ±e)/2        
 
        (±1 ±je ±j  ±e)/2                     (±ie ±ke  ±k  ±i)/2     
 
        (±1 ±e  ±ie ±i)/2                     (±ke ±k  ±je ±j)/2     
 
        (±1 ±i  ±ke ±j)/2                     (±k  ±je ±e  ±ie)/2
 
        (±1 ±j  ±k  ±ie)/2                    (±je  ±e  ±i  ±ke)/2

and ordering the grades by the sum of the coefficients of basis vectors.

Since the maximum sum value is 2, the highest possible grade is 4.

Since the maximum possible number of highest-grade elements is 14, you cannot get 57 grade-4 elements, and such a
9-grading of e_8 does not exist.

The reason that 9-level structure of E8 is not a Lie algebra grading is:

Each level of that 9-level structure of E8 is seen from a different perspective, while a Lie algebra grading
requires that, as John Baez says, ".. the vertices line up to form [9] parallel planes ..." from the same perspective.

The different perspectives of that 9-level structure of E8 are:
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grade(4)   57 in the 8th dimension 
grade(3)   27 in the 7th dimension
grade(2)   16 in the 6th dimension
grade(1)    8 in the 5th dimension
grade(0)   24 first 4 dimensions  
grade(-1)   8 in the 5th dimension
grade(-2)  16 in the 6th dimension
grade(-3)  27 in the 7th dimension
grade(-4)  57 in the 8th dimension

In order to vary perspective from grade to grade, you would have to be able to change perspective from grade level to
grade level, sort of like shifting the spheres in this

 Chinese Nested Sphere carving.

 

 

Tony Smith's Home Page

...
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Tony Smith's Home Page

Here is some selected Truth Quark material, in inverse chronological
order:

July 2003 - The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at
225 GeV and 173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to appearance of
a Planck-energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy Standard Model vacuum with
< phi_vac1 > = 252 GeV. 

MAY 2002 - Weinberg Angle
MAY 2002 - Fermilab 1992-96 Truth Quark Pair Production Cross Section
DECEMBER 2001 - Beauty Quark Production
NOVEMBER-DECEMBER 2001 - Analysis Software Bugs
FEBRUARY 2001 - Higgs experimental data
JANUARY 2000 - CERN L3 recent results [note added 25 Feb 2002]
OCTOBER 1999 - HERA update
SEPTEMBER 1999 - W Helicity: Are some Fermilab events due to Higgs processes?
APRIL 1999 - e'/e experiments and theory (updated as of 2001 and 2003)
OCTOBER 1998 - CDF revised Dilepton Analysis
SEPTEMBER 1998 - Fermilab Review Article
AUGUST 1998 - D0 Multijet Truth Quark Pair Production Cross Section
AUGUST 1998 - D0 Dilepton Analysis
FEBRUARY 1998 - NNLO correction is as large as NLO
FEBRUARY 1998 - Difference between QCD in momentum space and in coordinate space
FEBRUARY 1998 - CDF Analysis of 9 Dilepton events
JANUARY 1998 - D0 Analysis of tagged lepton + jets events
JANUARY 1998 - CDF Analysis of SLT tagged lepton + 4 jet events
JUNE 1997 - D0 Dilepton Analysis
MARCH 1997 - D0 T-Quark Semileptonic Data from 1992-1996
FEBRUARY 1997 - HERA ep High Energy Phenomena from 1994 to 1996
SEPTEMBER 1996 - 1996 Electroweak Precision Data
SEPTEMBER 1996 - Third-order QCD; HERWIG bug
SEPTEMBER 1996 - Physical QCD is Nonperturbative
AUGUST 1996 - T-Quark Discovery Review
JANUARY 1996 - D0 Data from 1992-1995: 5 Dilepton events give T-Quark Mass of 145 GeV
JUNE 1995 - Dalitz and Goldstein analyze CDF data from 1992-1993: CDF Dilepton event 45047/104393 gives
T-Quark Mass of 136 GeV
MARCH 1995 - CDF and D0 analyze Data, mostly Semileptonic
SEPTEMBER 1994 - D0 Dilepton event with T-Quark Mass 145 GeV
APRIL 1994 - Fermilab Announcement of T-Quark Discovery
AUGUST 1993 - Dalitz and Goldstein analyze CDF and D0 data from 1988-1989 : T-Quark Masses of 130
GeV (CDF) and 122 GeV (D0)
1984-1992 - Truth Quark History from 1984 to 1992

My general opinons about Truth Quark Mass analyses are:

DILEPTON EVENTS, being more directly measured with fewer jets, give a relatively
ACCURATE TRUTH QUARK MASS;

SEMILEPTONIC EVENTS, even though there are more of them, involve BACKGROUND
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MODELS that use complicated calculations of electroweak and QCD processes that may not
yet be fully understood, and so should NOT BE USED FOR PRIMARY DETERMINATION

OF THE TRUTH QUARK MASS

and

the DILEPTON EVENT MASS should be considered PRIMARY INPUT, with the
SEMILEPTONIC EVENT DATA variances from the DILEPTON MASS being used to study
the Background Models and correct their deficiencies with respect to complicated electroweak

and QCD phenomena.

 

 

Acording to hep-ex/0205019 by the Dzero Collaboration: "... Results are presented on a measurement of the

ttbar pair production cross section

in ppbar collisions at sqrt{s} = 1.8 TeV from nine independent decay channels. The data were collected by the Dzero
experiment during the 1992-1996 run of the Fermilab Tevatron Collider. A total of 80 candidate events are observed
with an expected background of 38.8 +- 3.3 events. For a top quark mass of 172.1 GeV/c^2, the measured cross
section is 5.69 +- 1.21 (stat) +- 1.04 (sys) pb. ...

... The first evidence for ttbar production was claimed by the CDF collaboration in April of 1994 ... At the time of the
top quark discovery the following year, the CDF and D0 collaborations reported ttbar production cross sections of

sigma_ttbar = 6.8 + 3.6 - 2.4 pb for mt = 176 GeV/c^2 ... and

sigma_ttbar = 6.4 +/- 2.2 pb for mt = 199 GeV/c^2 ... , respectively.

These results were updated by D0 (1997) and CDF (1998) to

sigma_ttbar = 5.5 +/- 1.8 pb for mt = 173.3 GeV/c^2 ... and

sigma_ttbar = 7.6 + 1.8 - 1.5 pb for mt = 175 GeV/c^2 ... ,respectively.

In 2001, the CDF collaboration reported

sigma_ttbar = 6.5 + 1.7 - 1.4 pb for mt = 175 GeV/c^2 ...

as their final ttbar production cross section based on the 1992-1996 run of the Tevatron. The corresponding result from
the D0 collaboration, reported in this article, is

sigma_ttbar = 5.7 +/- 1.6 pb for mt = 172.1 GeV/c^2 ...

http://xxx.lanl.gov/abs/hep-ex/0205019
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 ...

 

...  ...".

 

In my opinion, the results shown in FIG. 30 are consistent with my preferred mass range for the T-quark, for the
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following reasons:

First, for T-quark mass of 150 GeV/c^2 (the lowest value shown on FIG. 30), the D0 measured ttbar production
cross section as a function of the T-quark mass is consistent with the most recent theoretical prediction of the
ttbar cross section as a function of the T-quark mass, that of Bonciani, Catani, Mangano and Nason in hep-
ph/9801375. (The upper bound of Bonciani et al. (the lowest of the upper bounds) is the 4th line from the bottom at , and the lower
bound of Bonciani et al. is the 2nd line from the bottom.); and
Second, the 1997 UC Berkeley PhD thesis of Erich Ward Varnes states in Section 8.1.1 that the Monte Carlo
ensemble tests used by D0 give substantial differences between the maximum likelihood masses and the known
Monte Carlo mass in the energy range from 130 to 150 GeV, and in Figure 8.2 indicates that the D0 maximum
likelihood mass in the 140 GeV range overstates the Truth Quark mass by about 10 GeV.

My opinion that my value of about 130 GeV/c^2 for tree-level T-quark mass is correct is supported (again, in my
opinion) by the facts that the CDF ttbar cross section values tend to be higher than the D0 values, and a higher cross
section indicates a lighter quark mass.

 

According to hep-ph/0112062 by Edmund L. Berger (Argonne): "... It has been known for a long time that the cross
section for bottom[beauty]-quark b production at hadron collider energies exceeds theoretical expectations. ...
The cross section for bottom-quark production at hadron collider energies exceeds the central value of predictions of
next-to-leading order (NLO) perturbative quantum chro-modynamics (QCD) by about a factor of two ... This
longstanding discrepancy has resisted fully satisfactory resolution within the standard model ... The NLO contributions
are large, and it is not excluded that a combination of further higher-order effects in production and/or fragmentation
may resolve the discrepancy. However, the disagreement is surprising because the relatively large mass of the bottom
quark sets a hard scattering scale at which fixed-order perturbative QCD computations of other processes are generally
successful. The photoproduction cross section at DESY's HERA ... and and the cross section in photon-photon
reactions at CERN's LEP ... also exceed NLO expectations. ...

... An additional contribution from pair-production of light gluinos ~g, of mass 12 to 16 GeV, with two-body decays
into bottom quarks and light bottom squarks ~b, helps to obtain a b production rate in better agreement with data. ...

... Running of alpha_s ...

... In the standard model, a global fit to all observables provides an indirect measurement of alpha_s at the scale of the
Z boson mass MZ. The value alpha_s(MZ) = 0.1184 +/- 0.006 describes most observables properly ... Extrapolation
from MZ to a lower scale mu with inclusion of a light gluino reduces alpha_s from its pure QCD value. ... A lesser
value of alpha_s(mb) leads, under slower evolution, to the same alpha_s(MZ). ...".

 

In my opinion, the observation of higher production of Beauty Quarks than expected by conventional
theoretical expectations may be due to use of the conventional value of about 170 GeV for the Truth
Quark mass, rather than the value of about 130 GeV that is predicted by the D4-D5-E6-E7-E8 VoDou
Physics model.

 

Analysis Software Bugs: NuTeV Neutrinos and Brookhaven Muons

According to November 2001 slashdot postings about reports that "... The NuTeV collaboration ...[extraction of]... the

http://xxx.lanl.gov/abs/hep-ph/9801375
http://xxx.lanl.gov/abs/hep-ph/9801375
http://www-d0.fnal.gov/publications_talks/thesis/thesis.html
http://xxx.lanl.gov/abs/hep-ph/0112062
http://slashdot.org/science/01/11/09/2118225.shtml
http://xxx.lanl.gov/abs/hep-ex/0110059%0D
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electroweak parameter [the Weinberg angle] sin^2(theta_W) from measurement of the ratios of neutral current to
charged current neutrino and anti-neutrino cross-sections ... is three standard deviations above the standard model
prediction. ...":

"... by Zeinfeld on Friday November 09, @08:36PM (#2547033) (User #263942 Info | http://slashdot.org/)
... As a former experimentalist in the field (they [Oxford UK] gave me the Phd so I couldn't be all that
bad) I am not getting excited. The problem is that the experiments are simply not accurate enough to jump
up and down in celebration for such a miniscule deviation. What I am really suspicious about is that the
number of observations is much lower than expected. That can happen because you just missed some
particles you should have seen. You can have a deviation that is 'significant' at twenty or a hundred
standard deviations and it can still be the result of experimental error rather than a flaw in the
standard model. Given the way the physicists write their programs I would not be at all surprised if
this turns out to be no more than the result of a flaw in PAW or GEANT.

A physicist will go off to beg congress for a billion dollars to [do] four experiments on the same
accelerator (e.g. LEP) so that each can cross check the results of the other.

Then they will all share the same analysis programs even though they are known to be riddled with
bugs. And don't start on about the Web, first off the Web code was not built on a twenty year old code
base from the dawn of Fortran, second there were multiple versions of the code written from the very
start. In 1992 there were 10 browsers and at least 5 Web servers. ...".

"... by Zeinfeld on Friday November 09, @10:47PM (#2547355) (User #263942 Info | http://slashdot.org/)
... If ... both Fermilab and CERN... used the same Monte-Carlo simulation or the same analysis
package the potential for common failure is high. There was a similar event that happened with the
19KeV Neutrino, two apparently independent experiments turn out to have used the same counter unit
with a bizare temperature-dependent fault that causes lost counts in wierd circumstances. ...".

"... by Zeinfeld on Friday November 09, @10:47PM (#2438163) (User #263942 Info | http://slashdot.org/)
... Last time I bothered to look I had 30 publications in the likes of Physics Review Letters. They mean
absolutely nothing. If there is an experimental error the referee is not going to find it. ...".

"... by FredGray (fegray at npl dot uiuc dot edu) on Saturday November 10, @12:18AM (#2547557) (User
#305594 Info | http://www.npl.uiuc.edu/~fegray) I don't know what analysis tools NuTeV used, but there
is at least some competition to the mess called CERNLIB these days. Many "younger" collaborations have
switched over to ROOT [root.cern.ch], which is mostly a clean break from the past. Nevertheless, its
primary developers are Rene Brun and Fons Rademakers (familiar names from the old days), and at least
one crucial bit of code (the MINUIT minimization engine) has been run through f2c and recycled, so it's
not fully independent. Seriously, it would be very useful if someone were to rewrite MINUIT in an
intelligible style. ...".

 

In February 2001, Andrzej Czarnecki and William J. Marciano wrote a paper entitled The Muon Anomalous
Magnetic Moment: A Harbinger For "New Physics", hep-ph/0102122, in which they say:

"... QED, Hadronic, and Electroweak Standard Model contributions to the muon anomalous magnetic
moment ... and their theoretical uncertainties are scrutinized. The status and implications of the recently
reported 2.6 sigma experiment vs.theory deviation ... are discussed. Possible explanations due to
supersymmetric loop effects ... , radiative mass mechanisms at the 1--2 TeV scale and other "New
Physics" scenarios are examined. ...".

In November 2001, Marc Knecht and Andreas Nyffeler, in hep-ph/0111058, say:

"... The correction to the muon anomalous magnetic moment from the pion-pole contribution to the

http://xxx.lanl.gov/abs/hep-ex/0110059%0D
http://xxx.lanl.gov/abs/hep-ex/0110059%0D
http://xxx.lanl.gov/abs/hep-ex/0110059%0D
http://slashdot.org/comments.pl?sid=23587&cid=2547033
http://slashdot.org/~Zeinfeld/
http://slashdot.org/
http://wwwinfo.cern.ch/asd/paw/index.html
http://wwwinfo.cern.ch/asd/geant4/geant4.html
http://slashdot.org/comments.pl?sid=23587&cid=2547355
http://slashdot.org/~Zeinfeld/
http://slashdot.org/
http://slashdot.org/comments.pl?sid=23587&cid=2548163
http://slashdot.org/~Zeinfeld/
http://slashdot.org/
mailto:fegray%20at%20npl%20dot%20uiuc%20dot%20edu
http://slashdot.org/comments.pl?sid=23587&cid=2547557
http://slashdot.org/~FredGray/
http://slashdot.org/~FredGray/
http://www.npl.uiuc.edu/~fegray
http://wwwinfo.cern.ch/asd/cernlib.html
http://root.cern.ch/
http://xxx.lanl.gov/abs/hep-ph/0102122
http://xxx.lanl.gov/abs/hep-ph/0111058
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hadronic light-by-light scattering is considered ... The value obtained ... disagrees with other recent
calculations. ... This result substantially reduces the difference between the experimental value of ...[ the
muon anomalous magnetic moment ]... and its theoretical counterpart in the standard model. ...".

In December 2001, Masashi Hayakawa and Toichiro Kinoshita, in hep-ph/0112102, say:

"... We correct the error in the sign of the pseudoscalar pole contribution to the muon g-2 ... The error
originates from our oversight of a feature of the algebraic manipulation program FORM which defines the
epsilon-tensor ... To circumvent this problem, we replaced the product epsilon ... and obtained a positive
value for the pseudoscalar pole contribution, in agreement with the recent result obtained by Knecht et al
...".

In December 2001, Johan Bijnens, Elisabetta Pallante, and Joaquim Prades, in hep-ph/0112255, say:

"... We comment on the recent calculations of the pion pole part of the light-by-light contribution to the
muon anomalous magnetic moment and we point out where the analysis in our previous work was
mistaken. ...".

According to an article by Adrian Cho in Science 294 (21 December 2001) 2449-2451:

"... In February [2001], researchers at Brookhaven National Laboratory ... reported that ... the muon was 4
billionths more magnetic than predicted by the Standard Model of Particle Physics ... Many physicists
interpreted the result as possible evidence of supersymmetry ... But the true cause of the discrepancy is
far less exciting. Misled by an extra minus sign, theoretical physicists underestimated the predicted value
of the muon's magnetism. ... In 1995 two groups independently calculated the contribution for ...
hadronic light-by-light scattering ... but both got the sign of the answer wrong. If the negative results
are made positive, the theoretical prediction for the muon's mangnetism goes up enough to shrink the
discrepancy by nearly half. That leaves the difference only slightly bigger than the theoretical and
experimental uncertainties, spoiling the case for new particles. ...".

 According to hep-ph/0208106 by Feng, Matchev, and Shadmi:

"... The Measurement of the Muon's Anomalous Magnetic Moment Isn't ...

... what has been measured is the muon's anomalous spin precession frequency. ... this receives
contributions from both the muon's anomalous magnetic and electric dipole moments, and the reported
data and all existing constraints cannot distinguish between the two. ...".

According to hep-ex/0001014, Recent Results from the L3 Experiment, by Salvatore Mele of CERN [some
comments by me set off by brackets]:  "... A data sample corresponding to an integrated luminosity of 232 pb^(-1) was
collected in 1997 and 1998 by the L3 experiment at LEP in e+ e- collisions at centre-of-mass energies between 181.7
GeV and 188.7 GeV. ... the cross sections for single W production ... [are compared in this figure] ...

http://xxx.lanl.gov/abs/hep-ph/0112102
http://xxx.lanl.gov/abs/hep-ph/0111058
http://xxx.lanl.gov/abs/hep-ph/0112255
http://xxx.lanl.gov/abs/hep-ph/0208106
http://xxx.lanl.gov/abs/hep-ex/0001014
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... to the SM predictions obtained with the EXCALIBUR and GRC4F MC [Monte Carlo] programs. ...

[The data in the region 160 GeV to 180 GeV seem to be substantially higher than the Monte Carlo
predictions, indicating to me that the background in that region is incompletely understood.]

[In this figure,

the data in the 175 GeV region is consistent with 4 generations of neutrinos, rather than 3, also indicating
to me that processes in that region are incompletely understood.]

... [the following figure] presents the evolution of the WW cross section with sqrt(s) as measured by L3,
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compared with the theory predictions. ...

[Again, the data in the region around 180 GeV seem to be substantially higher than the Standard Model
predictions, indicating to me that the background in that region is incompletely understood.] ...".

 

[note added 25 Feb 2002: Late last night (Sunday 24 Feb 2002) I first viewed an e-mail message sent to me by
Salvatore Mele, a copy of which message is quoted here in full:

" Delivered-To: tsmith@innerx.net
X-Authentication-Warning: pcl3ep02.cern.ch: smele owned process doing -bs
Date: Sat, 23 Feb 2002 16:43:41 +0100 (CET)
From: Salvatore Mele <Salvatore.Mele@cern.ch>
X-Sender: smele@pcl3ep02.cern.ch
To: tsmith@innerx.net
Subject: Your interpretation of hep-ex/0001014
MIME-Version: 1.0
   
   
Dear Mr. Smith,
   
        you authored both the following paper and the following web page:
   
http://arXiv.org/abs/physics/0006041
http://www.innerx.net/personal/tsmith/TCZchron.html#Jan00-1
   
        I appreciate your reference to the results I summarise in
hep-ex/0001014. I have to draw your attention to the fact that in
experimental physics we do quote an uncertainty associated to measurments.
In the three plots you've extracted from my publication, this is
represented by the vertical bars, called error bars. These concepts are
described in introductory textbooks on statistics.
   
         Physics results have to be interpreted within these
uncertainties, conventionally associated to a probability of 68% that the
true value of the measured quantity lies in that range.
   
In this spirit, the first and last of my plots are in excellent agreement
with the predictions and your statement "substantially higher" is void of
any statistical meaning and simply wrong.
   
As for the neutrino plot, in experimental physics you claim a deviation
from a model when your data are three lenghts of those error bars away
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from your prediction that means more than 99% probability of an
inconsistency. This is cleary not the case. In addition, to claim
discoveries or lose faith into a model, five of those error bar lengths
are needed, corresponding to probabilities of the order of 10^-5
   
        Regards,
   
        Salvatore Mele
        Research Staff
        CERN - European Organisation for Nuclear Research "

My comments on Salvatore Mele's message quoted above are:

To the accuracy of the 1-standard-deviation error bars shown, it is true the error bars are indeed so big that
Salvatore Mele's interpretation is indeed not refuted by the plotted experimental results. However, it is also true
that my interpretation is not so refuted either. Therefore, I strongly advocate more experimental work so that a
distinction can be made.
My interpretation is consistent with the raw data points. In my opinion, a properly done statistical evaluation
would in fact favor my interpretation, although the degree to which that data favors my interpretation would be
very slight, as the data deviates from the model preferred by Salvatore Mele by only (rough guess on my part) no
more than about 1/3 or 1/2 of a standard deviation. I do not claim that such a small deviation is anywhere near
being conclusive, but I do claim that, small though it may be, it is not "void of any statistical meaning and
simply wrong". However, I do agree with Salvatore Mele that my use of the words "substantially higher" was
incorrect, and I should have said "somewhat higher".
Since the experimental data of Salvatore Mele is only one element that I have considered in evaluating my
interpretation, and also probably only one element that Salvatore Mele has considered in evaluating his
interpretation, I advocate considering the other elements (my other elements are set out in the balance of this paper/web-page
and my other papers/web-pages directly or indirectly referenced or linked thereto) in doing any evaluation of either
interpretation. In other words, I like the spirit of Bayesian statistics. I work alone with no staff or outside
funding, and have not had the time to do such an analysis, but I would be very interested in seeing a properly
done Bayesian evaluation of my interpretation vs. Salvatore Mele's interpretation. Perhaps some day such a
study might be done by some large well-funded entity, such as for example CERN. ]

 

According to hep-ex/9910012 by the H1 and ZEUS Collaborations at HERA: "...Between mid-1994 and the end of
1997 the electron-proton collider HERA at DESY has been operated ... . In this period, ZEUS and H1 have collected e
+ p data samples corresponding to integrated luminosities of 47.7 pb^(-1) and 37 pb^(-1), respectively. In 1998 and the
first half of 1999, each experiment has taken about 15 pb^(-1) of ... data ... The excess in the H1 data is still present at
Me = 200 GeV but has not been corroborated by the 1997 data. Also ZEUS observes an excess at Mej > 200 GeV;
however, the decay angular distribution does not support a LQ interpretation ...

http://xxx.lanl.gov/abs/hep-ex/9910012
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... The symbols with statistical error bars represent the data, the histograms the DIS MC. The H1 data are shown before
(open triangles) and after (full dots, hatched histogram) a cut y>ymin(Me). The shaded area indicates the uncertainty of
the SM prediction. ...".  

 

 

 In hep-ex/9909042, CDF studied the fraction F0 of W bosons in Truth Quark decays with zero helicity in the Truth
Quark rest frame, with the results shown in their Table 1:

"... Result of measurements for F0 and description of sample content. The fifth column lists the measurement after a
correction for an acceptance bias is applied. Each dilepton event enters twice in the last row.

...".

 

CDF says: "... The weak decays of the top quark should be described by the universal V - A charged-current
interactions of the standard model. The theory makes a specific prediction for the polarization state of the W bosons,
which can be measured using the lepton momentum spectrum in the decay chain t !-> bW with W -> l b. Because the

http://xxx.lanl.gov/abs/hep-ex/9909042
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top ... is heavier than the W, the W polarization in top decay is fundamentally different from that of other weak
decays. Observation of the predicted lepton momentum spectrum can verify that this is the top quark of the standard
model. In top decays with a pure V - A coupling the amplitude for positive helicity W+ bosons is suppressed by the
chiral factors of order mb^2 / MW^2, and the W helicity is a superposition of just the zero and negative helicity states.
At tree level in the standard model, the relative fraction F0 of the longitudinal (or zero helicity) W's in the top rest
frame is predicted to be:

F0 = ( mt^2 / 2 MW^2 ) / ( 1 + ( mt^2 / 2 MW^2 ) )

... This expression is valid when mt is signi\ficantly greater than MW. The dominance of the zero helicity state may be
understood in terms of the large top Yukawa coupling to the longitudinal mode of the W. ...".

If, as assumed by CDF, mt = 174.3 +/- 5.1 GeV, then F0 = (70.1 +/- 1.6)%, or about 0.7.

If, as predicted by the D4-D-E6-E7 physics model, mt = 130 GeV, then F0 is about 60%, or about 0.6.

The W helicity results for Dilepton events described by CDF are consistent with the F0 = 0.6 fraction predicted
by the D4-D-E6-E7 physics model.

In my opinion the set of Dilepton events is more representative of Truth Quark decay events than the sets of
Semilepton events, because

most of the Semilepton events are not really Truth Quark events, but are really background events (with
respect to Truth Quark decay) that were not correctly identified as such by CDF.

The W helicity results for Semilepton SLT Tagged (but not also SVX Tagged or Dilepton) events described by CDF,
which have low transverse momentum, have F0 about 0 and are consistent with no longitudinal polarization. In my
opinion, most of the Semilepton SLT Tagged events do not represent Truth Quark decay. What sort of process could

they be? According to Collider Physics (updated edition), by Barger and Phillips (Addison-Wesley 1997), at pages 267
and 437: the Standard Model and V - A interaction predicts "... maximal helicity at production and decay vertices. ..."
and "... the [quark-antiquark to W+W-] ... continuuum background is dominantly [transversely polarized W-bosons]

...".

The W helicity results for Semilepton SVX Tagged and No Tag events described by CDF, have F0 about 0.9 and
1.1, respectively, and are consistent with predominantly longitudinal polarization. In my opinion, most of the

Semilepton SVX Tagged and No Tag events do not represent Truth Quark decay.

What sort of process is consistent with F0 about unity ?

It is not Truth Quark decay, in either the D4-D-E6-E7 physics model with Truth Quark Mass about 130 GeV
and F0 about 0.6, or the CDF picture with Truth Quark mass about 174 GeV and F0 about 0.7.
It is not quark-antiquark to W+W-, since, according to Barger and Phillips, at pages 267 and 437: the Standard
Model and V - A interaction predicts "... maximal helicity at production and decay vertices. ..." and "... the
[quark-antiquark to W+W-] ... continuuum background is dominantly [transversely polarized W-bosons] ...".
It may be decay of a condensate of a pair of Higgs scalars, since, according to Barger and Phillips, at page
437: "... for [Higgs mass much greater than W boson mass] ... the W-bosons from Higgs decay [H to
W+W-] are dominantly longitudinally polarized. ...". For a Higgs mass of about 146 GeV as predicted by the
D4-D5-E6-E7 physics model, the dominance of longitudinal polarization may not be as great as F0 = 0.9, but if
two Higgs scalars formed a condensate with energy of the Higgs VEV, about 252 GeV, then the
longitudinal polarization fraction might be as great as F0 = 0.9.

The decay of a condensate of a pair of Higgs scalars might account for at least some of the
Fermilab events that CDF and D0 theorists use to get a Truth Quark mass of about 174 GeV,
which events are rejected by me as poorly understood background when I get a Truth Quark
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mass of about 130 Gev, consistent with the D4-D-E6-E7 physics model.

 

In hep-ph/9904408, Standard Model Confronting New Results for e'/e, Bosch, Buras, Gorbahn, Jaeger, Jamin,
Lautenbacher, and Silvestrini say (in part, with bold-face added by me to emphasize points that I think are very
important - further, I put their history in list form - detailed references are in their paper):

"... There is a long history of calculations of e'/e in the Standard Model.

The first calculation of e'/e for mt << MW without the inclusion of renormalization group effects [was done in
1976]...
Renormalization group effects in the leading logarithmic approximation [were done in 1979 and 1980] ...
For mt << MW only QCD penguins play a substantial role. First extensive phenomenological analyses in this
approximation [were done in 1983, 1984, and 1988] ...
Over the eighties these calculations were refined through

the inclusion of QED penguin effects for mt << MW ...
the inclusion of isospin breaking in the quark masses ... , and through
improved estimates of hadronic matrix elements in the framework of the 1=N approach ... .

This era of e'e culminated in the analyses in [1989 and 1990], where QCD penguins, electroweak penguins ( and
Z0 penguins) and the relevant box diagrams were included for arbitrary top quark masses.
The strong cancellation between QCD penguins and electroweak penguins for mt > 150 GeV found in these
papers was confirmed by other authors ...
During the nineties considerable progress has been made by calculating complete NLO corrections to e' ...
Together with the NLO corrections to e and B0 - B0bar mixing ... this allowed a complete NLO analysis of e'/e
including constraints from the observed indirect CP violation (e) and Bd,s0 - Bd,s0bar mixings (deltaMd,s).

 

The improved determination of the Vub and Vcb elements of the CKM matrix,
the improved estimates of hadronic matrix elements using the lattice approach as well as other non-perturbative
approaches and
in particular the determination of the top quark mass mt

had of course also an important impact on e'/e. ...

... We analyze the CP violating ratio e'/e in the Standard Model in view of the new KTeV results. We review the
present status of the most important non-perturbative parameters B_6^(1/2), B_8^(3/2), and Bbar_K and of the strange
quark mass ms. ... Updating the values of the CKM parameters, of mt and LAMBDA_MSbar(4) and using Gaussian
errors for the experimental input and at distributions for the theoretical parameters we find e'/e substantially below
the NA31 and KTeV data:

e'/e = 7.7 +6.0 -3.5 x 10^(-4) and

e'/e = 5.2 +4.6 -2.7 x 10^(-4)

in the NDR and HV renormalization schemes respectively. ...

...The grand average including NA31, E731 and KTeV results reads

Re(e'/e) = 21.8 +/- 3.0 x 10^(-4)

very close to the NA31 result but with a smaller error. The error should be further reduced once the first data from

http://xxx.lanl.gov/abs/hep-ph/9904408
http://xxx.lanl.gov/abs/hep-ph/9904408
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NA48 collaboration at CERN are available and complete data from both collaborations have been analyzed. It is also
of great interest to see what value for e'/e will be measured by KLOE at Frascati, which uses a different experimental
technique than KTeV and NA48. ...

... Analyzing the dependence on various parameters we find that only for extreme values of B_6^(1/2), B_8^(3/2) and
ms as well as suitable values of CKM parameters and LAMBDA_MSbar(4), the ratio e'/e can be made consistent with
data. ...

... [we assume that] ... mt(mt) = 165 GeV ...

... It should also be emphasized that the large top quark mass plays an important role in obtaining the
experimental value for e. Had mt been substantially lower than it is, the theoretical value of e would be below
the experimental one. ...

... As we stressed at the beginning of this paper the main new parameter to befitted bymeans of e'/e is ImLambda_t.
Our analysis indicates that the Standard Model estimates of e'/e are generally below the data. If the parameters ms,
B_6^(1/2), B_8^(3/2), LAMBDA_MSbar(4), and OMEGA_(eta+eta') are such that ImLambda_t consistent with e ...
cannot accomodate the experimental value of e'/e, one has to conclude that new contributions from new physics are
required. ... Unfortunately, the strong dependence of the lower bound on the parameters involved precludes any firm
conclusions. Similar comments apply to the possible impact of e'/e on the analysis of the unitarity triangle ...

...We have seen that the Standard Model estimates of e'/e are generally below the experimental results from NA31 and
KTeV. In view of the large theoretical uncertainties it is, however, impossible at present to conclude that new physics
is signaled by the e'/e data. ...".

 

In my opinion, the e'/e data are indicating that the Truth Quark Mass mt is in fact in the range of about 130
GeV predicted by the D4-D5-E6-E7 physics model, which is lower than the mt = 165 GeV mass assumed in

their paper.

 

 

January 2001 update: According to hep-ex/0101034, by T. Gershon "... The NA48 experiment at CERN has
performed a measurement of direct CP violation in the neutral kaon system, based on data collected in 1997 and 1998.
The preliminary result for the parameter Re(e'/e) is (14.0 +/- 4.3) x 10^(-4). ... The result presented in this paper
confirms the existence of the direct CP violation. ... Taking into account the three most precise published results ... and
the combined NA48 result the world average is Re(e'/e) is (19.3 +/- 2.4) x 10^(-4). ... However the CHI^2 = 10.5/3
indicates poor consistency among the values. ...". Although the NA48 value around Re(e'/e) = 14 x 10^(-4) is lower
than the 1999 values of around Re(e'/e) = 21 x 10(-4), the NA48 value is still substantially higher than the
theoretical values of around Re(e'/e) = 5.5-7.7 x 10(-4), so my opinion stated above is still my opinion.

 

July 2003 update: According to hep-ph/0306217. by Andrzej J. Buras and Matthias Jamin "... During the last four
years several parameters relevant for the analysis of the CP-violating ratio e' / e improved and/or changed significantly.
In particular, the experimental value of e' / e and the strange quark mass decreased, the uncertainty in the CKM factor
has been reduced, and for a value of the hadronic matrix element of the dominant electroweak penguin operator Q8,
some consensus has been reached among several theory groups. ... After tremendous efforts, on the experimental side
the world average based on the recent results from NA48 ... and KTeV ... and previous results from NA31 ... and E731
... reads e' / e = (16.6 ± 1.6) x 10^(-4).

 

http://xxx.lanl.gov/abs/hep-ex/0101034
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hep-ex/9810029 is a revised analysis by CDF of 8 Dilepton events in which CDF says "We present a new
measurement of the top quark mass in t -tbar events in which both W bosons from top quarks decay into leptons ... We
measure a top quark mass of 167.4 +/- 10.3(stat) +/- 4.8(syst) GeV/c^2 from a sample of eight events. ... This
measurement supersedes our previously reported result in the dilepton channel ..."

The 8 events of the revised CDF analysis are shown in Figure 2 of hep-ex/9810029 as

When compared to the total of 11 candidate events of CDF's previously reported results in the dilepton channel

it appears to me that CDF has kept the 8 highest-mass dilepton events, and thrown away the 3 lowest-mass dilepton
events that were indicated to be in the 120-135 GeV range.

If the 3 lowest-mass events are included, the histogram seems to me to be consistent with the events shown in green
representing Truth Quark mass of about 130 GeV, with the events shown in blue not representing the Truth Quark
(compare Fermilab histograms of Semileptonic events).

http://xxx.lanl.gov/abs/hep-ex/9810029
http://xxx.lanl.gov/abs/hep-ex/9810029
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It also appears to me that the CDF revision has shifted the mass scale upward by about 10 GeV, since the highest
energy event is shown to be in a bin whose high side is 190 GeV in the revised CDF analysis, but 180 GeV in the
previous CDF analysis.

In that connection, the revised CDF analysis states "... The mass reconstruction procedure used here is quite different
from that used for the lepton plus jets sample ... We cross-check the present procedure by applying it to the five events
of the lepton plus four jets mass sample in which two jets are tagged as b- jets by the SVX. We assume that the two
untagged jets are the products of the hadronic W decay and mimic the dilepton decay by treating the highest ET
untagged jet as a lepton and the second untagged jet as a neutrino. The present likelihood method then gives a top
quark mass from the five events of 181.5 +/- 12.6 GeV/c^2, which differs by 11 GeV/c^2 from that obtained with the
lepton plus jets kinematic fit procedures, 170.1 +/- 9.3 GeV/c^2. ..."

Further, such an overstatement of the mass is consistent with my analysis of D0 Dilepton events.

 

hep-ex/9809011 is a review article expounding Fermilab's view that Mt = 173.8 +/- 5.0 GeV, as opposed to my view
of about 130 GeV. It substantially summarizes the data and analyses of earlier papers. The data and analyses are
discussed in more detail in the rest of this web page, and the pages to which it is linked.

Melnikov and Yelkhovsky, in hep-ph/9802379, have calculated the next-to-next-to-leading order correction to the
cross section for Truth Quark pair production in e+ e- annihilation in the threshold region and found that the
magnitude of the NNLO correction is comparable to the size of the NLO corrections. They also note that a paper by
Hoang and Teubner, in hep-ph/9801397, agrees with their qualitative conclusions about the size of the NNLO
corrections.

 

M. Jezabek, J.H. Kuhn, M. Peter, Y. Sumino, and T. Teubner, in hep-ph/9802373, have calculated the "... the full
second-order corrections to the static QCD potential in the analysis of the ttbar threshold cross section...." and found
that "... There is an unexpectedly large difference between the QCD potential improved by the renormalization-group
equation in momentum space and the potential improved by the renormalization-group equation in coordinate space.
This difference remains even at a fairly short distance 1/r \simeq 100 GeV and its origin can be understood within
perturbative QCD. We scrutinize the theoretical uncertainties of the QCD potential in relation to the ttbar threshold
cross section. In particular there exists a theoretical uncertainty which limits our present theoretical accuracy of the
ttbar threshold cross section at the peak to be not better than 6% within perturbative QCD. ... Some indications can be
obtained by looking into the nature of the perturbative expansion of each potential. Within our present knowledge of
the static QCD potential, the perturbative series looks more convergent for the momentum-space potential than for the
coordinate-space potential. ..." They give, for the first 3 terms in the perturbative expansion:

for momentum-space: - 0.6101 a^2 - 0.2449 a^3 - 1.198 a^4 + ...

and

for coordinate-space: - 0.6101 a^2 - 0.2449 a^3 - 1.945 a^4 + ...

Further details are in the paper, which is about 16 pages long.

 

http://xxx.lanl.gov/abs/hep-ex/9809011
http://xxx.lanl.gov/abs/hep-ph/9802379
http://xxx.lanl.gov/abs/hep-ph/9801397
http://xxx.lanl.gov/abs/hep-ph/9802373
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CDF analyzed (hep-ex/9802017, dated 18 Feb 98) 9 Dilepton events, a subset of 11 CDF
Dilepton events with Mpeak for the Truth Quark Mass shown on the following histogram:

In my opinion, the 6 (green) CDF Dilepton events with Truth Quark peak mass from 120-150
GeV are representative of the Truth Quark mass, whereas the 5 (blue) events in the range
from 150-180 GeV are not. To see why I think that, compare Fermilab histograms of
Semileptonic events.

Also, compare my analysis of D0 Dilepton events.

The histogram above is adapted from figure 6 of Dalitz and Goldstein, hep-ph/9802249, dated 4 Feb 98, who state "...
we illustrate our method by examining 3 dilepton events which have been reported in the literature (Abe etal. 1994b),
commenting further on the additional 11 events which have become available since the 1997 Electron-Photon
conference at Hamburg in July [Giromini, P., Top physics. In Proc. 18th Intl. Conf. on Lepton-Photon Interactions,
Hamburg, Germany, 28 July 1997, to be published.] ... We have carried out [Monte Carlo] calculations ... for 100,000
dilepton events with m0 = 140 GeV. The ... number of events plotted is 1899, and the mass distribution P (mpk)
appears much sharper than for m0 = 170 GeV. For both m0 = 140 and 170 GeV, the peak obtained for P (mpk) is in
the bin (m0;m0 + 2) but its distribution lies mostly below m0, being markedly asymmetric. The mean mass < mpk > is
136.1 GeV and the median is 138.0 GeV. ..."

The paper of Dalitz and Goldstein also discusses D0 Dilepton events, as well as some Unilepton events.

 

The abstract of the CDF paper (hep-ex/9802017, dated 18 Feb 98) states: "We present an analysis of dilepton events
originating from ttbar production in pbarp collisions at sqrt(s) =1:8 TeV at the Fermilab Tevatron Collider. The sample
corresponds to an integrated luminosity of 109 +/- 7 pb^(-1). We observe 9 candidate events, with an estimated
background of 2.4 +/- 0:5 events.We determine the mass of the top quark to be Mtop = 161 +/- 17 (stat:) +/- 10 (syst:)
GeV/c^2 . In addition we measure a ttbar production cross section of 8.2 + 4.4 - 3.4 pb (where Mtop = 175 GeV/c^2
has been assumed for the acceptance estimate)."

 

http://xxx.lanl.gov/abs/hep-ex/9802017
http://xxx.lanl.gov/abs/hep-ph/9802249
http://xxx.lanl.gov/abs/hep-ph/9802249
http://xxx.lanl.gov/abs/hep-ex/9802017
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D0 analysis (hep-ex/9801025, dated 26 Jan 98) of 5 tagged lepton + jets t-tbar decay events
gives a Truth Quark Mass of 130-150 GeV for 3 of the 5 tagged events.

When event selection cuts were applied by D0 to the approximately 125 pb-1 of data from the 1992-1996 collider runs,
91 events were selected, 7 of which had a tag muon. After an additional cut based on Chi-squared less than 10, the 7
tagged events were reduced to the 5 shown on the histogram above (taken from Figure 25 of hep-ex/9801025). All 5 of
those tagged events also passed the Low Bias selection cut applied by D0.

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from its analysis
because it was selected by the dilepton mass analysis. That event contained two electron candidates. However, one of
the electrons just grazed the edge of the outer drift chamber, passing through the inner layers but not the outer ones.
Thus, although there are hits in the inner layers, a complete track was not reconstructed. This event also contains a
muon near one of its jets, consistent with b quark decay. If this event is treated as a l +jets candidate, it has a fit Chi-
squared of 0.92 and fitted Truth Quark mass of 138.7 GeV (see footnote 10 of hep-ex/9801025).

 

Fig. 24 of hep-ex/9801025 shows histograms for the 91 candidate events, with the subset that passed the Low Bias cut
shown as shaded:

Fig. 25 of hep-ex/9801025 shows histograms for the 77 events that survived the Chi-squared less than 10 cut, with the
subset that passed the Low Bias cut shown as shaded:

http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
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Fig. 27 of hep-ex/9801025 shows one histogram for all of the 77 events that survived the Chi-squared less than 10 cut.
Note the peaks in the 110-140 GeV bins.

Fig. 28(c) of hep-ex/9801025 shows one histogram for the 31 events that survived the Chi-squared less than 10 cut and
also survived the Low Bias selection cut. Note the peak in the 130-140 GeV bin.

http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801025
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The abstract of hep-ex/9801025 does not explicitly mention the 5 tagged events that passed the Chi-squared less than
10 cut, nor does the abstract explicitly mention the 138.7 GeV event that was removed from the set of candidate events
by D0. The abstract states: "We determine the top quark mass mt using t-tbar pairs produced in the D0 detector by
sqrt(s) = 1:8 TeV p-pbar collisions in a 125 pb-1 exposure at the Fermilab Tevatron. We make a two constraint fit to
mt in t-tbar to bW+ + bbarW- final states with one W boson decaying to q-qbar and the other to e + neutrino or mu +
neutrino. Likelihood fits to the data yield mt(l + jets) = 173.3 +/- 5.6 (stat) +/- 5.5 (syst) GeV/c2. When this result is
combined with an analysis of events in which both W bosons decay into leptons, we obtain mt = 172.1 +/- 5.2 (stat)
+/- 4:9 (syst) GeV/c2. An alternate analysis, using three constraint fits to fixed top quark masses, gives mt(l + jets) =
176.0 +/- 7:9 (stat) +/- 4.8 (syst) GeV/c2, consistent with the above result. Studies of kinematic distributions of the top
quark candidates are also presented."

 

 

CDF analysis (hep-ex/9801014, dated 30 Sep 97) of 14 SLT tagged lepton + 4 jet t-tbar decay
events gives a Truth Quark Mass of 142 GeV (+33, -14).

The abstract, which does not explicitly mention the SLT events (in which jets formed by the fragmentation of b quarks
are identifed, or tagged, by finding additional leptons from semileptonic b decays), states:

"We present a measurement of the top quark mass using a sample of t-tbar decays into an electron or a muon, a
neutrino, and four jets. The data were collected in p-pbar collisions at sqrt(s) = 1.8 TeV with the Collider Detector at
Fermilab and correspond to an integrated luminosity of 109 pb^(- 1) . We measure the top quark mass to be 175.9 +/-
4.8(stat.) +/- 4.9(syst.) GeV/c^2 ."

The mass value stated in the abstract was primarily based on events that were either SVX tagged (by reconstructing
secondary vertices from b hadron decays with the silicon vertex detector), SVX double tagged, or untagged. The 14
SLT tagged events that gave a Truth Quark Mass of 142 GeV (+33, -14) had no SVX tag.

http://xxx.lanl.gov/abs/hep-ex/9801025
http://xxx.lanl.gov/abs/hep-ex/9801014
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Events (10 GeV/c^2)

Reconstructed Mass (GeV/c^2)

 
 
 

 

MARCH 1997 -

Direct Measurement of the Top Quark Mass:

 
D0 at Fermilab in hep-ex/9703008, 
did likelihood fits to 125 pb^(-1) of data 
from 1992-1996 p-pbar collisions at 1.8 TeV, 
giving a the Truth Quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst). 

http://xxx.lanl.gov/abs/hep-ex/9703008
http://xxx.lanl.gov/abs/hep-ex/9703008
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The green bar represents a bin in the 130-140 GeV range containing Semileptonic events deemed insignificant by D0,
but considered by me to represent the T-quark,

and the blue bars represent bins in the 150-200 GeV range containing Semileptonic events interpreted as T-quarks by
D0, but considered by me to be poorly understood background.

 

 

FEBRUARY 1997 -

Observation of Events at Very High Q^2 in ep Collisions at HERA, by H1 Collaboration;

Comparison of ZEUS Data with Standard Model Predictions for e+p to e+X Scattering at
High x and Q^2:

 
HERA H1 collaboration at DESY announced ep scattering 
results at Q^2 greater than 15,000 GeV^2 showing an excess 
of events over the expectation of the standard DIS model 
of 12 NC events observed versus about 5 expected 
and 4 CC events observed versus about 2 expected. 
6 of the 7 excess NC events are in a mass window of 200 Gev +/- 25 GeV, 
for which 7 events were observed and about 1 expected.  
The HERA H1 mass window of 200 GeV +/- 25 GeV overlaps substantially 
with the semileptonic Truth quark mass range of 170 GeV to 199 GeV. 
 
HERA ZEUS, also at DESY, has 
observed events at Q^2 greater than 35,000 GeV^2.   
ZEUS observed 2 events versus about 0.145 expected 
and 
at x greater than 0.55 and y greater than 0.25 
observed 4 events versus about 0.91 expected, 
while 
observations below Q^2 = 15,000 GeV^2 were consistent with expectations. 
The HERA ZEUS results indicate that the standard DIS model 
is not consistent with experimental observations in the 
energy range above around 180 GeV, 
but is consistent below around 120 GeV.     
 
As HERA H1 says:  
"... It should be noted that inelastic single Z0 and W+- 
production is not contained in the standard DIS model ... 
and thus it is treated here as a background source.  
Especially contibutions from radiation of a Z0 or W+- 
from a quark can give rise to forward positrons 
and thus mimic NC DIS events at very high Q^2." 
 
Further, the analysis of Bassler and Bernardi of the HERA events 
concludes that the HERA data 
"... render unlikely an interpretation of the excess 
observed by [H1 and ZEUS] as originating from the 
decay of a single narrow resonance."  
 
The HERA data and analysis are discussed further HERE. 
 

 

26 SEPTEMBER 1996 -

1996 Electroweak Precision Data:

 
S. Dittmaier and D. Schildknecht discuss the implications of 
1996 electroweak data on the Higgs and T-quark masses.  

http://xxx.lanl.gov/abs/hep-ex/9702012
http://xxx.lanl.gov/abs/hep-ex/9702012
http://xxx.lanl.gov/abs/hep-ex/9702015
http://xxx.lanl.gov/abs/hep-ex/9702015
http://xxx.lanl.gov/abs/hep-ex/9702015
http://info.desy.de/
http://xxx.lanl.gov/abs/hep-ex/9702012
http://info.desy.de/
http://xxx.lanl.gov/abs/hep-ex/9702012
http://xxx.lanl.gov/abs/hep-ex/9707024
http://xxx.lanl.gov/abs/hep-ph/9609488


T Quark Chrononolgy

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/TCZchron.html[4/16/18, 1:46:58 AM]

 
Although their best fit to all data was
(not including Fermilab direct data on T-quark mass) approximately 
Mt = 155 GeV    and    MH =  40 GeV 
 
I note that within 1-sigma their analysis of two parameters, 
epsilon (the neutral vector boson mixing parameter) 
and delta-yb (the Beauty quark coupling parameter), 
is consistent with the D4-D5-E6 values of Mt = 130 GeV and MH = 146 GeV, 
if the LEP value of the Weinberg angle s2w = 0.23200 is used.  

 
  

If the LEP value of the Weinberg angle s2w = 0.23200 is used, 
and the SLD value s2w = 0.23165 is excluded 
(compare the D4-D5-E6 theory tree-level value s2w = 0.2334), 
then, approximately,   Mt = 155 GeV    and    MH =  100 GeV: 

   

 
 
If the LEP value of s2w = 0.23200 is used, 
then the 1-sigma ellipsoid in the plane of epsilon and delta-yb 
includes the D4-D5-E6 values of Mt = 130 GeV and MH = 146 GeV: 
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Here 
epsilon is the neutral vector boson mixing parameter 
and delta-yb is the Beauty quark coupling parameter.  
 
The other effective parameters in the overall fit are 
delta-x, the vector boson mass parameter, 
and delta-y, the charged lepton coupling parameter.  
 
If the LEP value of s2w = 0.23200 is used, then 
only the delta-x parameter excludes the D4-D5-E6 values of Mt and MH 
at the 1-sigma level: 
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Dittmaier and Schildknecht compared two theoretical predictions, 
viz. the one including all one-loop contributions (boson+fermion loops) 
and the one consisting of fermion loops only. 
 
They found that:
"In the case of the mass parameter delta x and 
the mixing parameter epsilon, 
the pure contributions of the fermion loops 
to the W+, W-, Z and photon boson propagators, 
i.e., neglecting all contributions involving loops 
containing vector bosons, 
 
delta x = delta x (fermionic)    
 
epsilon =  epsilon (fermionic)  
 
lead to consistency with experimental data. "  
 
 
My sincere thanks (23 Oct 96) to Stefan Dittmaier for pointing out 
to me errors in earlier versions of this page discussing 
the Dittmaier-Schildknecht paper.  
I would also like to make clear that any interpretation 
of their paper on this WWW page is strictly my own personal 
opinion, and in no way indicates whether or not they 
agree or disagree with any of my interpretations.  
 
 

 

SEPTEMBER 1996 -

Gluon Radiation and Top Quark Physics:

 
Orr, Stelzer, and Stirling 
"...have computed ...[the third-order QCD].. 
tree-level cross section for t-tbar production and decay 
with an extra jet at the Tevatron and the LHC. ...
At the Tevatron we find that the contribution from gluons 
radiated in the [t quark] production process 
is comparable to that from decay. ...
The distribution angle between the extra jet and the b quark 
is dominated at small angles by the decay-stage contribution, 
but 
the production-stage piece is non-negligible in that region as well. 
The bottom line is that there is no clear way experimentally 
to distinguish the two contributions, 
and they must be taken into account together in our analyses."  

http://xxx.lanl.gov/abs/hep-ph/9609354
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They also note that HERWIG version 5.8 contained 
"...a bug which caused decay-stage radiation to be suppressed." 
and that in HERWIG version 5.9 "...there now appears 
to be too much decay-stage radiation...", 
and that HERWIG also has a discrepancy in the production-stage 
radiation which appears on the jet rapidity distribution: 
"The HERWIG distribution shows a slight dip in the central region; 
the matrix element distribution does not." 
 

 

SEPTEMBER 1996 -

The Problem of Asymptotic Freedom, by Patrascioiu and Seiler;

A Possible Explanation of the Excess Jet Production at Large ET, by Leader and Stamenov:

 
Patrascioiu and Seiler propose 
to resolve the QCD ALPHA_s discrepancy 
that had been noted by Shifman
between high energy observation, giving  ALPHA_s = 0.123, 
and 
low energy observations 
that extend by the renormalization group to ALPHA_s = 0.113 
and are closer to the D4-D5-E6 model value
that extends by the renormalization group to ALPHA_s = 0.106  
by using nonperturbative lattice LQCD 
instead of perturbative PQCD.  
They contend that PQCD and asymptotic freedom are NOT true 
properties of physical QCD, 
and that LQCD suggests a nonzero fixed point for ALPHA_s. 

 
They point out that the slower running of ALPHA_s under LQCD 
"...may also be expressed by saying that Lambda_QCD is not constant 
but an increasing function of the momentum Q."  
 
If they are correct, the renormalization group equation 
I used to calculate ALPHA_s is not valid, 
so that ALPHA_s = 0.106 is not the true value 
for 91 GeV under the D4-D5-E6 model.  
The true 91 GeV value for the D4-D5-E6 model ALPHA_s 

http://xxx.lanl.gov/abs/hep-ph/9609292
http://xxx.lanl.gov/abs/hep-ph/9609494
http://xxx.lanl.gov/abs/hep-ph/9609494
http://xxx.lanl.gov/abs/hep-ph/9501222
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should be higher, 
closer to the high-energy experimental ALPHA_s = 0.123. 
 
Leader and Stamenov have proposed that a QCD fixed point 
(such as proposed by Patrascioiu and Seiler) 
may explain the observation of CDF at Fermilab, in hep-ex/9601008, 
that 19.5 pb^(-1) of data indicate that 
"The cross section for jets with ET greater than 200 GeV 
is significantly higher than current predictions based on 
third-order alpha_s perturbative QCD calculations." 
so that Perturbative QCD may not be physically accurate. 
 

 

AUGUST 1996 -

The Discovery of the Top Quark:

 
C. Campagnari and M. Franklin review 
the search for the Truth Quark at CDF and D0 
(to be published in Rev. Mod. Phys.). 
At pages 131 and 132, they give these results 
(here the /c^2 is suppressed from GeV/c^2)
for mass determined by reconstruction techniques, 
as well as for indirect (and probably less reliable) mass determination 
by analysis of kinematic quantities: 
 
For Semi-Leptonic Lepton + Jets events:  
 
CDF kinematic result:            Mt = 180 +/- 12(stat) (+19/-15)(syst) GeV; 
CDF mass reconstruction result:  Mt = 176 +/- 9 GeV;  
D0 mass reconstruction result:   Mt = 170 +/- 18 GeV. 
 
 
For Dilepton events:
 
CDF kinematic result:
Mt = 159 (+24/-22)(stat) +/- 17(syst) GeV;
D0 mass reconstruction result:
Mt = 145 +/- 25(stat) +/- 20(syst) GeV.
 

 

JANUARY 1996 -

TOP QUARK PHYSICS AT THE DZero EXPERIMENT:

 
A. P. Heinson discusses about 50 pb^(-1) of data from 1992 to 1995: 
 
For Semi-Leptonic Lepton + Jets events:  Mt = 199 +24 -30 GeV; 
 
 
For Dilepton events: Mt = 145 +/- 32 GeV.
 

 

JUNE 1995 -

Top Mass Analyses for the

Reported Top-Antitop Production and Decay Events:

http://xxx.lanl.gov/abs/hep-ph/9609494
http://xxx.lanl.gov/abs/hep-ph/9609292
http://xxx.lanl.gov/abs/hep-ex/9601008
http://xxx.lanl.gov/abs/hep-ex/9608003
http://xxx.lanl.gov/abs/hep-ex/9601006
http://xxx.lanl.gov/abs/hep-ph/9506232
http://xxx.lanl.gov/abs/hep-ph/9506232
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Dalitz and Goldstein, in hep-ph/9506232, 
analyze the recent seven L(+/-)4jet events and, in accord with CDF, 
get a mass estimate of about 175 GeV for those events. 
 
They also note that it is far from sure 
that all of the L(+/-)4jet events are due 
to t-tbar production and decay. 
 
Their analysis of e(+/-)mu(+/-)2jet events gives 
a somewhat lower peak t-quark mass (about 156 GeV).  
 
When they consider the CDF event 45047/104393 to 
be a dilepton event with both leptons hard, 
and combining two jets into a single jet, 
they get a good fit as a t-tbar event with 
 
t-quark mass 136 (+18 -14) GeV. 
 
 
Goldstein, in hep-ph/9611314, 
has since taken into account spin correlation 
of t-tbar pairs at Tevatron energies, finding that:  
the Monte Carlo mass distribution is more sharply peaked; 
and
the peaks of his previous analysis of dileptonic events 
are shifted slightly (perhaps 6 GeV or so) upward, but 
the previous conclusion that 
dilepton events indicate a lower mass for the Truth quark 
than semileptonic events 
remains a valid conclusion.  
 

 

MARCH 1995 -

Observation of Top Quark Production in pbar-p Collisions, by CDF Collaboration;

Observation of the Top Quark, by D0 Collaboration:

 
Fermilab released 
a CDF paper and a D0 paper, 
each analyzing about 50 pb-1 of data, mostly Semileptonic events.
 
The CDF paper assigns background and makes fits, 
and gets a T-quark mass of about 176 GeV 
and a production cross section of about 6.8 pb.  
 
The D0 paper assigns background and makes fits, 
and gets a T-quark mass of about 199 GeV 
and a production cross section of about 6.4 pb.  
 

 

SEPTEMBER 1994 -

Search for the Top Quark: Results from the D0 Experiment:

 
On 29 Sep 94 the D0 experiment reported in hep-ex/9409006 
observation of 7 T-Tbar candidate events in 13.5 pb^-1 
from the 1992-93 run, and concluded that the statistics 
are so limited that there is no clear evidence 
for discovery of the T-quark.
 
Of the 7 events, 1 is a dilepton e-mu event.  

http://xxx.lanl.gov/abs/hep-ph/9611314
http://xxx.lanl.gov/abs/hep-ex/9503002
http://xxx.lanl.gov/abs/hep-ex/9503003
http://www.fnal.gov/pub/top95/top_news_release.html
http://xxx.lanl.gov/abs/hep-ex/9503002
http://xxx.lanl.gov/abs/hep-ex/9503003
http://xxx.lanl.gov/abs/hep-ex/9503002
http://xxx.lanl.gov/abs/hep-ex/9503003
http://xxx.lanl.gov/abs/hep-ex/9409006
http://xxx.lanl.gov/abs/hep-ex/9409006
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It is analyzed by D0 in Phys. Rev. Lett. 72 (1994) 2138 as being 
in a relatively low background region and as having a likelihood 
distribution that is maximized for 
a Truth Quark mass of about 145 GeV/c^2. 
 

 

26 APRIL 1994 -

FERMILAB-PUB-94/097-E:

 
On 26 April 1994, CDF released FERMILAB-PUB-94/097-E analyzing
19.3 pb-1 integrated luminosity between August 1992 and May 1993.
CDF found 2 dilepton events (41540 127085 and 47122 38382),
(CDF 1988 and CDF 1989 were from earlier runs and 
not studied in the paper)
background 0.56(+0.25/-0.13).
CDF also found 6 events with jets and
B-quark identified by a secondary vertex,
background 2.3 (+/-0.3),
and 7 events with jets and
B-quark identified by semileptonic decay,
background 3.1 (+/-0.3).
The 6 secondary vertex and 7 semileptonic decay events
had 3 events in common.
The probability that the yield is background
is estimated by CDF as 0.26%.
Assuming the excess over background is due to T-antiT,
CDF reports that a constrained fitting on a subset
of the events gives 174 (+/-10)(+13/-12) GeV,
with T-antiT cross section 13.9 (+6.1/-4.8) pb.
 
HERE ARE MY COMMENTS on FERMILAB-PUB-94/097-E:
 
1.
The 7-event histogram for W+multijets, with b-tags, 
is Figure 63, which
(in ASCII, with no. of events above T-mass in GeV)
looks like:
 
                       1       1   2   2   1
80  90  100 110 120 130 140 150 160 170 180 190 200 210 220 230 24
 
From this, CDF gets mT = 174 GeV and
sigma = 10 GeV/c^2 for the
b-tag W+multijet events.
 
As you can see, there is 1 event in the 130-140 GeV bin that
is consistent with the D4-D5-E6 model value of 130 GeV.
 
As to the other 6 events, I wonder
(I do NOT yet know, because I have not yet done calculations)
whether they could be background
from WW (160 GeV), WZ (170 GeV), and/or ZZ(180 GeV).
 
(Here I used mW = 80 GeV and mZ = 90 GeV, which are rough figures.)
 
2.
There is a 26-event histogram for W+(3 or more)jets, WITHOUT b-tags,
that is Figure 65, and  which
(in ASCII, with no. of events above T-mass in GeV)
looks like:
 
           1       1   1   8   2   3   4   4               2
80  90  100 110 120 130 140 150 160 170 180 190 200 210 220 230 240
 
CDF then says (on p. 140):
"...There are 13 events with a mass above 160 GeV/c^2,
whereas the bin with masses
between 140 and 150 GeV/c^2 has eight events.
We assume the mass combinations in
the 140 to 150 GeV/c^2 bin
represent a statistical fluctuation

http://d0wop.fnal.gov/d0pubs/journals/PRL72.2138/PRL72.2138.html
http://www-cdf.fnal.gov/top_status/first_ev.html
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since their width is narrower
than expected for a top signal. ..."
 
Using that assumption, CDF gets
(for W+(3 or more)jets, WITHOUT b-tags)
mT = 167 +/- 10 GeV/c^2 for a fit without constraining background
and
mT = 172 +/- 11 GeV/c^2 for a fit with background fixed at 50%.
 
Not only do I have questions here about background from
WW (160 GeV), WZ (170 GeV), and/or ZZ(180 GeV),
 
but I also question the decision of CDF
to "throw away" 8 events
from a bin (140 to 150 GeV) that is near
the D4-D5-E6 model value of 130 GeV, 
particularly in light of the D0 histogram of March 1997 
showing a peak in a bin from 130 to 140 GeV.  
 
3.
CDF did not do a detailed mass analysis
of the 2 dilepton events from the 1992-93 run,
much less a detailed mass analysis including the 2 dilepton events
from 1988 and 1989.
 
The analysis CDF did write up for all 4 dilepton events gave
a lower bound for the t-quark mass of 118 GeV, which is 
consistent with the D4-D5-E6 model value of 130 GeV.
 

 

1993 -

Where is Top?:

 
Dalitz and Goldstein discuss determination of T-quark mass
from three Fermilab events from the 1988-89 run:
CDF 1988, CDF 1989 (86k Fermilab gif), and D0.
From CDF 1988 data, Dalitz and Goldstein get about 130 GeV.
Assuming that all 3 events do come from T-antiT, and
that integrated luminosity is 20 pb-1 for CDF and 10 pb-1 for D0,
they get about 122 GeV.
 

1984-1992 -

HERE is some history,

up to 1992, of the Truth Quark mass.
 

 

Tony Smith's Home Page

......

http://xxx.lanl.gov/abs/hep-ph/9308345
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Table of Contents of this web page:

Golden Bars of Consensus (a revised version of a letter I sent to Physics Today on 2 March 2000, which letter
was on 8 June 2000 rejected for publication by Physics Today. The rejection message said "... we have a policy
of not giving specific reasons for non-acceptance. ...".)

T-quark observations at Fermilab
semileptonic data
tagged semileptonic data
dileptonic data

Truth's Consequences
How is it related to the D4-D5-E6-E7-ED8 VoDou Physics model?
What about indirect ElectroWeak determinations?
What is the 170-180 GeV peak? [note added 25 Feb 2002]
Truth Ceng Zi
Consensus on SU(5) Grand Unification, compared to Kolar experimental results.

 

For a pdf version (130k) of these remarks, Click Here or go to physics/0006041 at arXiv.org.

Golden Bars of Consensus

Burton Richter, in remarks at Stanford in 1999 (hep-ex/0001012) said "... The next big machine, the
LHC, is under construction at CERN ... The two main experiments ATLAS and CMS will each have
1500 to 2000 collaborators. ... In the 500-strong collaborations of today, we already have a bureaucratic
overlay to the science with committees that decide on the trigger, data analysis procedures, error analysis,
speakers, paper publications, etc. The participating scientists are imprisoned by golden
bars of consensus .... this will become more difficult as the collaborations grow to three times the
size of today's largest. This needs thinking about and talking about, ...".

Do the golden bars of consensus already imprison useful data and analysis? Consider, as an example, the
mass of the T-quark.

http://arxiv.org/abs/physics/0006041
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In April 1994, CDF at Fermilab (in FERMILAB-PUB-94/097-E) reported a T-quark mass of 174 (+/-
10)(+13/-12) GeV. The data analyzed by CDF included a 26-event histogram for W + (3 or more) jets,
without b-tags, which is Figure 65 of the report, to which I have added blue and green colors to make
discussion easier.

Some of the CDF histogram events, shown in blue, are in the 150-190 GeV range and do support the
CDF analysis. However, there is a peak of 8 events in the 140-150 GeV bin, shown in green, that were
excluded from the analysis by CDF, saying (on page 140 of the report) "... the bin with masses between
140 and 150 GeV/c^2 has eight events.

We assume the mass combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since
their width is narrower than expected for a top signal. ...".

If the 140-150 GeV peak were only a statistical fluctuation seen by the CDF detector, one would not
expect to find such a peak repeated in the data seen by the D0 detector at Fermilab. However, in March
1997, D0 (in hep-ex/9703008) reported a T-quark mass of 173.3 GeV (+/- 5.6 stat +/- 6.2 syst), based on
data including a histogram similar to Figure 65 of the April 1994 CDF report which is Figure 3 of the D0
report, to which I have added blue and green colors to make discussion easier:
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Some of the D0 histogram events, shown in blue, are are in the 150-190 GeV range and do support the
CDF analysis. However, similar to the 140-150 GeV bin peak seen and thrown out by CDF, there is a
peak of 5 events in the 130-140 GeV bin, shown in green, that were excluded from the analysis by D0. I
did not see in the D0 report an explicit discussion of the 5-event peak in the 130-140 GeV bin.

Those 130-150 GeV peaks are from untagged semileptonic events.

Tagged semileptonic events may be a more reliable measure of T-quark mass, although there are fewer of
them, so that statistics are not as good.

 

CDF (in hep-ex/9801014, dated 30 September 1997) reported a T-quark mass of 175.9 +/- 4.8(stat.) +/-
4.9(syst.) GeV based on events that were either SVX tagged, SVX double tagged, or untagged. However,
CDF analysis of tagged semileptonic events (14 of them) gave a T-quark Mass of 142 GeV (+33, -14), as
shown in their Figure 2, which is a plot of events/10 GeV bin vs. Reconstructed Mass in GeV:
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D0 (in hep-ex/9801025) also analyzed tagged semileptonic events, with the result shown in their figure
25:

The figure shows 3 events in the 130-150 GeV range, one event in the 170-180 GeV bin, and one event
in the 200-210 GeV bin. According to footnote 10 of hep-ex/9801025,

One event which would have otherwise passed the cuts, event (95653; 10822), was removed by D0 from
its analysis because it was selected by the dilepton mass analysis. If this event is treated as a l + jets
candidate,

it has a fit Chi-squared of 0.92 and fitted Truth Quark mass of 138.7 GeV.

 

Dilepton events may be the most reliable measure of T-quark mass, although they are the least numerous
type of event, so that statistics are not so good.

 

In October 1998 (in hep-ex/9810029) CDF analyzed 8 dilepton events and reported a T-quark mass of
167.4 +/- 10.3(stat) +/- 4.8(syst) GeV. Figure 2 of the report shows the 8 events:
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have colored green the events with T-quark mass less than 160 GeV, and blue the events with T-quark
mass greater than 160 GeV. The hep-ex/9810029 CDF report stated that it "... supersedes our previously
reported result in the dilepton channel ...".

 

The superseded previous CDF dilepton report (hep-ex/9802017) analyzed 9 events out of a total of 11
events, which 11 events are shown on the following histogram:

I I have colored green the events with T-quark mass less than 150 GeV, and blue the events with T-quark
mass greater than 150 GeV.

Note first, that in the earlier 11-event histogram 5 events are shown as greater than 150 GeV, but only 4
events are shown as greater than 160 GeV, while in the 8-event revised histogram 5 events are shown as
greater than 160 GeV. This indicates to me that some changes in the analysis have shifted the event mass
assignments upward by about 10 GeV.
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Note second, that the earlier 11-event histogram contains 3 events from 120-140 GeV that are omitted
from the 8-event revised histogram.

 

D0 (in hep-ex/9706014 and hep-ex/9808029) has analyzed 6 dilepton events, reporting a T-quark mass of
about 168.4 GeV. The 1997 UC Berkeley PhD thesis of Erich Ward Varnes which can be found on the
web at http://wwwd0.fnal.gov/publications_talks/thesis/thesis.html contains details of the events and the
D0 analyses. Each of the 6 events has its own characteristics. In this letter I will only discuss one of
them, Run 84676 Event 12814, an electron-muon dilepton event. This figure

from page 159 of the Varnes thesis, shows a T-quark mass likelihood plot calculated by the neutrino
weighting algorithm.

In this event there were 3 jets instead of the 2 jets you would normally expect in a Dilepton event.

The solid line is the plot if all 3 jets are included, and the dashed line is the plot if only 2 of the jets are
included by excluding the third (lowest transverse energy) jet.

The 3-jet interpretation supports the 170 GeV mass favored by the Fermilab consensus, while

the 2-jet interpretation supports a 130-140 GeV mass analysis that may be imprisoned by the golden bars
of Fermilab consensus.

 

 

Could the golden bars of consensus do any real harm to physics ?

 

Consider the work going on now in planning experiments to be done on
future machines, such as the LHC.

A recent paper (hep-ph/0002205), The Standard Model Instability and the Scale of New Physics, by J.A.
Casas, V. Di Clemente and M. Quiros, concludes that "... with the present lower bounds on the Higgs
mass,

the new physics could easily (but not necessarily) escape detection in the present and future accelerators.
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...".

They state "...In this paper we will fix Mt to its experimental mean value and disregard the effect due to
the experimental error deltaMt. ...".

If Fermilab had not bound Casas, Di Clemente, and Quiros within the golden bars of consensus of T-
quark mass Mt at about 175 GeV, then their paper might have included effects of different values of Mt.

In other words,

restriction of consideration of T-quark masses to around 175 GeV could produce a much more pessimistic
view of the likelihood of success of new physics searches at LHC,

while breaking the golden bars of consensus to give freedom to consideration of T-quark masses well
below 175 GeV produces a much more optimistic view of the likelihood of success of new physics
searches at LHC.

 

Although the economies contributing to the LHC are now prosperous enough to say that it will be built,
things can change (and, as was the case for the SSC, not always for the better). Therefore,

I don't think that it is a good idea to imprison ideas that can lead to optimism about the potential for
discovery at the LHC.

 

Since the T-quark is a key part of the truth of nature that physics seeks to understand,

I prefer to call it the Truth quark

(although I realize that now I am in a tiny minority, as most now call it Top).

For a pdf version (130k) of these remarks, Click Here or go to physics/0006041 at arXiv.org.

How are the Golden Bonds of Consensus related to my D4-D5-E6-E7-E8 VoDou Physics
model ?

 

If the Truth quark mass is about 130 GeV, it is consistent with the prediction of my D4-D5-E6-E7-E8 VoDou Physics
model made in 1984, shown as the dark blue line:

http://arxiv.org/abs/physics/0006041
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My D4-D5-E6-E7-E8 VoDou Physics model prediction was made before CERN announced in 1984 the "discovery" of
the Truth quark with mass 40 GeV, shown as purple, and that during the time that the CERN announcement was
generally considered to be valid, I still maintained that CERN was wrong and that my prediction was right.

My D4-D5-E6-E7-E8 VoDou Physics model prediction was consistent with the ARGUS indirect B-Bbar experimental
determination, shown as gold; and with the Dalitz-Goldstein analysis of 1988-89 CDF events, shown in red.

The green bar represents my analysis of Fermilab's Run 1, and the cyan bar represents Fermilab's analysis of that data.

 

What about indirect electroweak experimental determinations of the Truth quark mass?

The chart above, from Figure 6 of Chris Quigg's paper hep-ph/0001145, shows "... Indirect determinations of the
top-quark mass from fits to electroweak observables (open circles) and 95% confidence-level lower bounds on the
top-quark mass inferred from direct searches in e + e annihilations (solid line) and in pbar-p collisions, assuming that
standard decay modes dominate (broken line). An indirect lower bound, derived from the W-boson width inferred

http://xxx.lanl.gov/abs/hep-ph/0001145
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from pbar-p to (W or Z) + anything, is shown as the dot-dashed line. Direct measurements of mt by the CDF
(triangles) and D0 (inverted triangles) Collaborations are shown at the time of initial evidence, discovery claim, and at
the conclusion of Run 1. The world average from direct observations is shown as the crossed box. ...". I have added the
blue line at 130 GeV, and the color of cyan for the region or Fermilab analysis of CDF and D0 events and the color of
green for the region of my analysis of them.

 

If the 170-180 GeV peak is not the Truth quark, then what is it ?  

I don't know for sure, but maybe it is poorly understood background, perhaps related to miscounting the number of jets
associated with events, and/or perhaps related to some phenomena seen at HERA and CERN.

According to hep-ex/9910012 by the H1 and ZEUS Collaborations at HERA: "...Between mid-1994 and the end of
1997 the electron-proton collider HERA at DESY has been operated ... . In this period, ZEUS and H1 have collected e
+ p data samples corresponding to integrated luminosities of 47.7 pb^(-1) and 37 pb^(-1), respectively. In 1998 and the
first half of 1999, each experiment has taken about 15 pb^(-1) of ... data ... The excess in the H1 data is still present at
Me = 200 GeV but has not been corroborated by the 1997 data. Also ZEUS observes an excess at Mej > 200 GeV;
however, the decay angular distribution does not support a LQ interpretation ...

... The symbols with statistical error bars represent the data, the histograms the DIS MC. The H1 data are shown before
(open triangles) and after (full dots, hatched histogram) a cut y>ymin(Me). The shaded area indicates the uncertainty of
the SM prediction. ...".  

 

 

In hep-ex/0001014, Recent Results from the L3 Experiment, Salvatore Mele of CERN says, [with some comments
by me set off by brackets]:  "... A data sample corresponding to an integrated luminosity of 232 pb^(-1) was collected
in 1997 and 1998 by the L3 experiment at LEP in e+ e- collisions at centre-of-mass energies between 181.7 GeV and
188.7 GeV. ... the cross sections for single W production ... [are compared in this figure] ...

http://xxx.lanl.gov/abs/hep-ex/9910012
http://xxx.lanl.gov/abs/hep-ex/0001014
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... to the SM predictions obtained with the EXCALIBUR and GRC4F MC [Monte Carlo] programs. ...".

The data in the 175 GeV region is consistent with 4 generations of neutrinos, rather than 3, also indicating to me that
processes in that region are incompletely understood.

 

[note added 25 Feb 2002: Late last night (Sunday 24 Feb 2002) I first viewed an e-mail message sent to me by
Salvatore Mele, a copy of which message is quoted here in full:

" Delivered-To: tsmith@innerx.net
X-Authentication-Warning: pcl3ep02.cern.ch: smele owned process doing -bs
Date: Sat, 23 Feb 2002 16:43:41 +0100 (CET)
From: Salvatore Mele <Salvatore.Mele@cern.ch>
X-Sender: smele@pcl3ep02.cern.ch
To: tsmith@innerx.net
Subject: Your interpretation of hep-ex/0001014
MIME-Version: 1.0
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Dear Mr. Smith,
   
        you authored both the following paper and the following web page:
   
http://arXiv.org/abs/physics/0006041
http://www.innerx.net/personal/tsmith/TCZchron.html#Jan00-1
   
        I appreciate your reference to the results I summarise in
hep-ex/0001014. I have to draw your attention to the fact that in
experimental physics we do quote an uncertainty associated to measurments.
In the three plots you've extracted from my publication, this is
represented by the vertical bars, called error bars. These concepts are
described in introductory textbooks on statistics.
   
         Physics results have to be interpreted within these
uncertainties, conventionally associated to a probability of 68% that the
true value of the measured quantity lies in that range.
   
In this spirit, the first and last of my plots are in excellent agreement
with the predictions and your statement "substantially higher" is void of
any statistical meaning and simply wrong.
   
As for the neutrino plot, in experimental physics you claim a deviation
from a model when your data are three lenghts of those error bars away
from your prediction that means more than 99% probability of an
inconsistency. This is cleary not the case. In addition, to claim
discoveries or lose faith into a model, five of those error bar lengths
are needed, corresponding to probabilities of the order of 10^-5
   
        Regards,
   
        Salvatore Mele
        Research Staff
        CERN - European Organisation for Nuclear Research "

My comments on Salvatore Mele's message quoted above are:

To the accuracy of the 1-standard-deviation error bars shown, it is true the error bars are indeed so big that
Salvatore Mele's interpretation is indeed not refuted by the plotted experimental results. However, it is also true
that my interpretation is not so refuted either. Therefore, I strongly advocate more experimental work so that a
distinction can be made.
My interpretation is consistent with the raw data points. In my opinion, a properly done statistical evaluation
would in fact favor my interpretation, although the degree to which that data favors my interpretation would be
very slight, as the data deviates from the model preferred by Salvatore Mele by only (rough guess on my part) no
more than about 1/3 or 1/2 of a standard deviation. I do not claim that such a small deviation is anywhere near
being conclusive, but I do claim that, small though it may be, it is not "void of any statistical meaning and
simply wrong". However, I do agree with Salvatore Mele that my use of the words "substantially higher" was
incorrect, and I should have said "somewhat higher".
Since the experimental data of Salvatore Mele is only one element that I have considered in evaluating my
interpretation, and also probably only one element that Salvatore Mele has considered in evaluating his
interpretation, I advocate considering the other elements (my other elements are set out in the balance of this paper/web-page
and my other papers/web-pages directly or indirectly referenced or linked thereto) in doing any evaluation of either
interpretation. In other words, I like the spirit of Bayesian statistics. I work alone with no staff or outside
funding, and have not had the time to do such an analysis, but I would be very interested in seeing a properly
done Bayesian evaluation of my interpretation vs. Salvatore Mele's interpretation. Perhaps some day such a
study might be done by some large well-funded entity, such as for example CERN. ]

 

Frank D. (Tony) Smith, Jr.

2000 - 5760 - Year of Metal Dragon
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http://tony.ai

http://www.innerx.net/personal/tsmith/TShome.html

 

The first paper I ever put on the Los Alamos e-print archive, hep-ph/9301210 - Calculation of 130 GeV Mass for T-
Quark, was at MENTOR.LANL.GOV for years:

A few people. including me, who like the concepts of Truth and Beauty, still call the T-Quark the Truth
Quark instead of the Top Quark.

I also call it Truth Ceng Zi, because Ceng Zi means quark in the language of the physicist who first
proposed it, Liu Yao-Yang.

Around 1960, he invented the Ceng Zi (quark) model of particle physics. He was working at the University of Science
and Technology of China, which was then located at Beijing, when he invented the Ceng Zi model. He wrote a paper
and submitted it to a Chinese journal. It was turned down because the editors thought the paper was not correct. After
the quark model had been independently re-invented around 1962-1964, with most of the credit going to Murray Gell-
Mann, the editors apologized for rejecting the paper. Liu Yao-Yang is, the last that I heard, still working at the
University of Science and Technology of China, which is now at Anhui, in the fields of atomic and molecular physics,
quantum field theory, and quantization of gravity.

 

 

For a pdf version (130k) of these remarks, Click Here or go to physics/0006041 at arXiv.org.

http://tony.ai/
http://www.innerx.net/personal/tsmith/TShome.html
http://xxx.lanl.gov/abs/hep-ph/9301210
http://xxx.lanl.gov/abs/hep-ph/9301210
http://arxiv.org/abs/physics/0006041
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According to an 8 February 2002 article by Charles Seife on pages 942 and 943 of Science:

"... the Tevatron [at Fermilab] has run into difficulties since its $260 million refit. ...

... the Tevatron is scheduled to have 2 inverse femtobarns (fb^(-1)) of integrated luminosity by the end of 2004 and,
after a change in configuration, 15 fb^(-1) by the end of its run in 2008.

Since March 2001, however, the accelerator has produced only 0.02 fb^(-1). ...

... the severity of the problems is worrisome ... under certain conditions some of the magnets that accelerate and guide
the protons and antiprotons have tended to "quench": the superconductor in the magnet has been heating up and losing
its superconducting ability. ...

... the machine loses 70% of its antiprotons as it moves them from the accumulator ... into the main injector ... It also
loses 20% of the particles while transferring them from the main injector to the main ring of the Tevatron ... The losses
seem to indicate that the particles take on a wider-than-expected range of speeds, which effectively makes the beam
wider than the pipe it is supposed to travel through.

In addition, the protons and antiprotons ... affect each other more than is healthy, causing the beam to spread. ...

... says Daniel Froidevaux, a physicist at CERN ... "For the top quark, an integrated luminosity of a few hundred
inverse femtobarns [sic - What he probably said was "a few hundred inverse picobarns", as an inverse femtobarn
(fb^(-1)) is a thousand inverse picobarns. ] is not sufficient. They need to meet the 2 fb^(-1) target." ...".

According to an article by Geoff Brumfiel in Nature 424 (03 July 2003) 3:

"... Physicists at the Tevatron particle accelerator ... at the Fermi National Accelerator Laboratory (Fermilab) ... have
now cut their estimate of the number of proton-antiproton collisions they expect to see by 2008 by 60-80% ... problems
have arisen with the equipment used to accelerate the protons and antiprotons. The Tevatron is 20 years old and its
accelerators have been plagued by trouble during 'Run II', an upgraded second phase of operation that began in 2001.
The news is forcing Michael Witherell, Fermilab's director, to reconsider funding for Run II, which consumes nearly
two-thirds of the lab's $300-million annual budget. ... Witherell says he may have to withhold $25 million needed to
replace the detectors' silicon wafers, which create electrical signals when hit by particles. Researchers warn that this
could severely impair the detectors' performance. ... Witherell puts the chance of spotting the Higgs at "something like
50%". Others disagree: "I don't think there's any chance they will find it," says CERN physicist Daniel Froidevaux. ...".

 

Tony Smith's Home Page

......

http://www.sciencemag.org/
http://www.fnal.gov/
http://www.nature.com/
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Run 2 of the Fermilab Tevatron Collider Experiments to Detect and measure the Truth Quark began in 1999.

What will be the Results of Run 2 of the Tevatron?

Will the Fermilab Analysts See Only What They Want to See?

What about the LHC, which is to begin operations in 2005?

Burton Richter, of SLAC, says (in hep-ex/0001012):

"... The LHC will have an energy of 14 TeV in the proton-proton center of mass, a luminosity of 10^34 cm^(-2)s(-1)
and a mass reach of about 1 TeV. Operations are expected to begin in the year 2005.

The two main experiments ATLAS and CMS will each have 1500 to 2000 collaborators. The size of these
collaborations is unprecedented and presents difficult organizational problems in getting ready and new sociological
problems in operation. In the 500-strong collaborations of today, we already have a bureaucratic overlay to the science
with committees that decide on the trigger, data analysis procedures, error analysis, speakers, paper publications, etc.
The participating scientists are imprisoned by golden bars of consensus. ...

... The experiments are difficult and the detectors are complex, expensive devices. Data rates, particularly at proton
colliders, are enormous and there is no way to digest it all. Complex, multi-tiered trigger systems are needed to
reduce the ood of data coming from the machine by a factor of 10 million or more so that our computer systems
can handle the load. Those events that do not pass the trigger screen are discarded. There is a danger here.

Will we set up the experiments that can only find what we expect to find?
...".

According to Fermilab, Run 2 should produce at least 20 times as many proton-antiproton collisions as in Run 1, so

http://www.slac.stanford.edu/highlighted.html
http://xxx.lanl.gov/abs/hep-ex/0001012
http://lhc.web.cern.ch/lhc/
http://www.fnal.gov/directorate/public_affairs/ferminews/ferminews99-06-01/5.html
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Run 2 should produce at least 20 times as many events as Run 1.

Run 1 produced

roughly (to an order of magnitude) 10 Dilepton or tagged lepton + jets events, and

roughly (to an order of magnitude) 100 semileptonic (not necessarily tagged) events,

so that I could look pretty closely at each individual event in my analysis, which produced a result (the green bar in
the chart below) that was consistent with the D4-D5-E6-E7 physics model value of about 130 GeV for the Truth Quark

mass (the dark blue line in the chart below).

Fermilab's analysis of the same events showed a higher value, about 170 GeV, for the Truth Quark mass (the cyan bar
in the chart below).

 

For detailed comparison of my analysis with the Fermilab analysis, see:

my Truth Quark main page; and
some selected Truth Quark material, in inverse chronological order; and
1984-1992 history of the Truth Quark.

 

Since Run 2 should have 20 times more events than Run 1, it will take me (an individual) much more time to do a
close study of each Dilepton and Tagged Lepton + Jets event.

However, there is another possibility that worries me more than the time it will take to look at a lot more events.

My greater worry is is based on the fact that the disagreement between my analysis and the Fermilab analysis is
based substantially on disagreement as to what is background and what is signal.

For example, with respect to the following histogram is CDF events described in 1994 in FERMILAB-PUB-94/097-E,
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the Fermilab CDF analysis disregards the green region by saying (on p. 140): "...There are 13 events with a mass above
160 GeV/c^2, whereas the bin with masses between 140 and 150 GeV/c^2 has eight events. We assume the mass
combinations in the 140 to 150 GeV/c^2 bin represent a statistical fluctuation since their width is narrower than

expected for a top signal. ...",

and the Fermilab CDF analysis considers the cyan region to represent the signal, thus justifying their value for the
Truth Quark mass of about 170 GeV,

while

my analysis considers the cyan region to represent poorly understood background,

and my analysis considers the green region to represent the signal, thus justifying my value for the Truth Quark mass
of close to about 130 GeV (the green region is about 145 GeV, which is close enough to my theoretical tree-level 130

GeV value for me to be happy.

 

What if, for data from Run 2 Fermilab uses event selection techniques and cuts that eliminate
the events that support a 130 GeV Truth Quark mass from the published database?

 

Then there would be no way that I could do an analysis that gives a fair chance to my D4-D5-
E6-E7 physics model value of about 130 GeV for the Truth Quark mass.
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Am I justified in worrying about Fermilab selecting out events that I think are real Truth Quark events?

Consider the paper hep-ex/9907041, Neural Networks for Analysis of Top Quark Production, by the D0 Collaboration,
which says: "... The golden channel for observing tt decays has long been the dilepton mode ... Due to the

presence of two leptons with different flavors, this channel has a very low background. However, compared to the
channels in which one of the W bosons decays into jets, the e-mu channel has a relatively small branching ratio -
about 2:5%, versus about 15% for the e + jets channel. Therefore, any new analysis techniques that can increase

efficiency for identifying signal in this channel while maintaining the low background level are welcome. ... neural
networks provide a significant improvement over conventional analysis methods. We expect that such

techniques will have a prominent place in the analysis of data from the upcoming Run 2 of the Tevatron. ...".

I do NOT believe that Neural Networks are inherently bad,

but I DO believe that Neural Networks are a move from Human Judgment to Automation, and

that more Automation often leads to more assumptions that are implicitly buried in the structure of the Automated
System, and

that it is often hard to figure out how such buried implicit assumptions work,

and what their consequences are.

 

 

  

Tony Smith's Home Page

......

http://xxx.lanl.gov/abs/hep-ex/9907041
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 Run 1 of the Fermilab Tevatron Collider detected the Truth Quark.

Should Fermilab, CDF, and D0 get a Nobel Prize?

Here is a copy an e-mail message that I sent to Fermilab in August 1999:

 

Delivered-To: tsmith@innerx.net
X-Sender: tsmith@gmail.innerx.net
Mime-Version: 1.0
Date: Sat, 7 Aug 1999 15:51:57 -0400
To: webmaster@fnal.gov
From: Tony Smith <tsmith@innerx.net>
Subject: T-quark Nobel medals
Cc: jjackson@fnal.gov, sbutler@fnal.gov, mikep@fnal.gov,
        luann@fnal.gov, kathy_johnson@qmgate.fnal.gov, tsmith@innerx.net

Some year the Nobel prize in physics should be given
for the discovery of the T-quark, and, since it was
discovered at Fermilab, I think that Fermilab,
and the detectors CDF and D0,
should get it.
Since machines don't qualify, I think
that the directors of Fermilab, and of CDF, and of D0,
as of the year 1994, should share the Nobel prize 3 ways.

However,
I think that they should accept the award, not only for themselves,
but also

as representatives of everybody who worked
at Fermilab, CDF, D0 during the runs leading up to
the 1994 announcement FERMILAB-PUB-94/097-E

and
further,

as representatives of all the USA taxpayers
who paid the bills to get the work done.

If and when (soon I hope) such an award is made by
the Nobel committee, maybe

the Fermilab Public Affairs office could make replicas
of the Nobel medallions,

not only for workers at Fermilab, CDF, D0,

but
also

for each USA taxpayer who wants to buy one.

(Maybe the Nobel medallion could be in a plaque
that says something like "to _____, a taxpayer who
paid the bills and made the T-quark discovery possible",
with the taxpayer's name engraved on the plaque.)

If the price (for taxpayers like me, not for actual
workers, who should get a Nobel medallion for free)
were to be about $20 over cost,
and
if a million taxpayers bought their own Nobel prize
(I would happily buy one),
then Fermilab could raise $20 million.
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(I know that's not so much money nowadays,
but, to paraphrase Sen. Dirksen,
who got Fermilab located in Illinois in the first place,
"$20 million here, $20 million there, sooner or later
it adds up to real money").

Maybe more importantly,
taxpayers might feel a supportive sense of participation
if they could have their own T-quark Nobel prize plaques.

Since I really don't know to whom I should submit this idea,
I am sending it to the Fermilab webmaster
and the people listed on the web as public affairs staff.
My apologies if it is going to anyone who should not get it.

Just for the record,
I am not now and never have been affiliated with Fermilab.
Even though I disagree with Fermilab on some things,
such as which events were T-quark events and which were background
- see my URL
    http://www.innerx.net/personal/tsmith/TCZ.html
I do very much admire the experimental work that
culminated in the 1994 announcement, at which time
I think that it is fair to say that everybody on earth
agrees that the T-quark was seen.

Tony Smith       7 Aug 99

PS - As to the Nobel prize money, I think it should
be split 3 ways among the 3 individuals who were 1994
directors of Fermilab, CDF, and D0 - after all,
rank should have some privileges.

PPS - One thing I really wish is that the T-quark
were called the Truth Quark, rather than the Top Quark.
I always liked the sequence of words
strange - charm - beauty - truth
for the higher generation quarks.
Oh well, one's wishes don't always come true.

 

According to an article in The New York Times, 28 December 1999, by Malcolm W. Browne: "... When Dr. Robert
R. Wilson became Fermilab's founding director in 1967, one of his objectives was to create the most beautiful
laboratory he could, and his artistic touches still impress visitors. The High Rise itself was modeled after the
Beauvais Cathedral in France, and like the cathedral, its double towers dominated the surrounding countryside.

http://www.nytimes.com/
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Dr. Wilson insisted that even the most mundane laboratory accessories -- large capacitor banks, transformers and
power lines -- should be shaped as abstract sculptures and placed to best artistic effect. ... The scientific reservation,
where Fermilab's naturalists recreated a pre-Columbian habitat for wild prairie plants and established a sanctuary for
prairie bison and other animals, is now hedged in by the sprawling suburbs of Chicago. Industrial buildings and
housing developments have sprung up all around the laboratory site, and Fermilab's new director, Dr. Michael
Witherell, had to act fast to block a major highway that would have run right through the site. ... Fermilab still houses
the most powerful particle accelerator in the world, four miles around and capable of accelerating protons and
antiprotons to energies of a trillion volts and then smashing them together, but the laboratory is showing signs of
age. ... Chunks of concrete have fallen from the walls of Fermilab's 15-story administration building into the
atrium it encloses, and pipes have burst, treating workers to unwelcome showers. The High Rise, as the building
is known, was designed for a 20-year lifetime but it is now more than 30 years old, and fixing the structure and its
plumbing will take two years and cost $20 million. ...".

At the same time the High Rise was crumbling, Dr. Wilson himself "... died Sunday [16 January 2000] of
complications of a stroke he suffered [during 1999] ... . He was 85. ...", according to an AP story from Ithaca, N.Y.,
dated 17 January 2000.

 

 

 

 

Tony Smith's Home Page

......
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Tony Smith's Home Page

Cosmology:

Some Interesting Times:

Planck Energy - Expanding Instanton Universe begins | Life of a Pion
SU(5) GUT and Monopoles
Weak Force Phase Transition
QCD Phase Transition and Hawkins Black Hole Dark Matter
Nucleosynthesis
Matter dominates Radiation - Atoms Form - Jeans Mass ranges from Clusters of Galaxies to Globular Clusters -
redshift z = 1400
Structure Formation
Protons Decay

Table of Contents:

Instanton Universe Creation
M-theory, F-theory, and Timelike and Spacelike Branes

Universe's Global Structure
Red Shift
Universe, Unispace, and Gravitationally Bound Domains

Matter and Radiation Creation
Reheating
Hot Ordinary Matter: Times of Tranistions
Cold Black Holes and Layzer Structure Formation
Mass Distribution in Galaxies
COBE - Hubble Constant - Expanding Universe
Magnetic Structure
Big Bang Gravitational Radiation
Proton Decay
References

NOTE: Due to typographical limitations of HTML, sometimes } denotes greater than, { less than, and k the Laplacian.

 

COBE - Hubble Constant - Expanding Universe:

NOW we are at T = 10^(-3) eV = 3 degK as seen by COBE. In certain regions (accretion disks of black holes, particle
collisions, centers of stars, etc.) the local temperature is much higher.

Click here to see details of the Expansion of our Universe
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Magnetic Structure:

In Two World Systems Revisited: A Comparison of Plasma Cosmology and the Big Bang, by Eric J. Lerner, author
of The Big Bang Never Happened, Viking Press, New York, 1992, discusses cosmological electromagnetism and

the structure of voids in our Universe.

In astro-ph/0003181, Matravers and Tsagas say: "... a cosmological magnetic field could affect the expansion of the
universe, through its interaction with the spacetime geometry. ... A fundamental and unique property of magnetic
fields is their vectorial nature, which couples the field to the spacetime geometry via the Ricci identity ... . An
additional, also unique, characteristic is the tension (i.e. the negative pressure) exerted along the field's lines of force.
This means that every small magnetic flux tube behaves like an infinitely elastic rubber band ... . Intuitively, what the
magneto-curvature coupling does, is to inject these elastic properties of the field into space itself. ... The tension of the
field lines means that the magneto-curvature coupling tends to accelerate positively curved regions and
decelerate those with negative curvature. ... the coupling between magnetism and geometry implies that even weak
fields have a significant impact if the curvature contribution is strong. ...".

Battaner, Florido, and Jimenez-Vicente 
have considered that magnetic fields at or prior to recombination 
could be a source of structure formation.  
 
Acccording to Battaner, in astro-ph/9801276, 
Battaner and Florido, in astro-ph/9802009, 
and Battaner and Florido, in astro-ph/9911423,   
the distribution of superclusters in the Local Supercluster 
neighbourhood presents such a remarkable periodicity 
that some kind of network must fit the observed large scale structure. 
If the filaments of matter that are now observed building up the network 
are fossil relics of over-dense regions of magnetic field energy 
before Recombination, 
then the simplest network compatible with magnetic field constraints 
is made up of octahedra contacting at their vertexes. 
This suggests a set of superimposed egg-carton structures 
with the Octonionic structure of nested Onarhedral lattices.  
 
 

http://xxx.lanl.gov/abs/astro-ph/0003181
http://xxx.lanl.gov/abs/astro-ph/9602097
http://xxx.lanl.gov/abs/astro-ph/9801276
http://xxx.lanl.gov/abs/astro-ph/9802009
http://xxx.lanl.gov/abs/astro-ph/9911423
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Though very massive concentrations like that of Piscis-Cetus 
may deform the net, it is very clearly identifiable 
and observed regularities and periodicities are in agreement with 
and are explained by the 3D picture of this egg-carton network. 
Magnetic field inhomogeneities with typical lengths
greater than the horizon along the radiation dominated era 
are able to explain this network. 
Therefore, very large-scale magnetic fields may have played 
a very important role in building up 
the present large-scale structure of the Universe.

In astro-ph/0106281, Magnetic Energy of the Intergalactic Medium from Galactic Black Holes, Kronberg, Dufton, Li,
and Colgate say: "...We analyze here

( i ) a new, large sample of well imaged "giant" extragalactic radio sources that are found in rarified IGM
environments ... We find that sources in the ...[( i )]... sample contain magnetic energies E_B = 10^60 to
10^61 ergs and could be viewed as important "calorimeters" of the minimum energy a black hole (BH)
accretion disk system injects into the IGM. In contrast to the radiation energy released by BH accretion,
most of the magnetic energy is "trapped" initially in a volume, up to [about] 10^73 cm^3 , around the host
galaxy. But since these large, Mpc scale radio lobes are still overpressured after the AGN phase, their
subsequent expansion and diffusion will magnetize a large fraction of the entire IGM. This suggests that
the energy stored in intergalactic magnetic fields will have a major, as yet underestimated effect on the
evolution of subsequently forming galaxies. ...

... and ...

( ii ) at the other extreme, radio galaxies situated in the densest known IGM environments, within 150 kpc
of rich cluster cores. ... Comparison with the second, cluster core-embedded [( ii )] sample shows that the
minimum magnetic energy E_B can be a strongly variable fraction of the inferred accretion energy E_acc,
and that it depends on the ambient IGM environment. Cluster embedded AGNs inject significant energy as
PdV work on the thermal ICM gas, and their magnetic energy, even ignoring the contribution from stellar
and starburst outflows, is sufficient to account for that recently found beyond the inner cores of galaxy
clusters. We discuss the various energy loss processes as these magnetized CR clouds (lobes) undergo
their enormous expansion into the IGM. ...

... The storing of large amounts of energy in magnetic fields is a unique way for AGNs to impact their
surrounding medium. The AGN energy released via radiation loses its dynamic impact when the medium
becomes optically thin. By contrast, the AGN energy released via magnetic fields can maintain its
dynamical impact over the age of the Universe, because most of this energy is contained in a large volume
around the galaxy. This fact may have important consequences for galaxy and structure evolution. From
our estimated magnetic energies arising from radio galaxies in clusters, we argue that these AGNs can be

http://xxx.lanl.gov/abs/astro-ph/0106281
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solely responsible for the large magnetic energy and flux, i.e., the magnetization of the whole ICM, as
revealed by recent radio and X-ray observations. The magnetic fields from these AGNs may also provide
an important heating source for the whole ICM. We further suggest that the total magnetic energy from
radio-loud QSOs/AGNs is energetically important, especially at the epoch of z = 2 to 3 when QSO activity
peaks. Giant lobes from each "magnetic" AGN are usually highly over-pressured compared to the typical
IGM, thus further expansion of these lobes (after the central AGN activity has ceased) is likely to provide
the space-volume filling process that could magnetize the whole (or a significant fraction of the) IGM. ...

... We conclude that the aggregate IGM magnetic energy derived purely from galactic black holes
since the first epoch of significant galaxy BH formation is sufficiently large that it will have an
important influence on the process of both galaxy and visible structure formation on scales up to
[about] 1Mpc. ...".

 

In hep-ph/0208152 Massimo Giovanni says:

"... In cosmology the possible existence of magnetic fields prior to decoupling can influence virtually all
the moments in the thermodynamical history of the Universe. Big-bang nucleosynthesis (BBN),
electroweak phase transition (EWPT), decoupling time are all influenced by the existence of magnetic
fields at the corresponding epochs. ... The physical picture we have in mind is ... the following. Suppose
that conformal invariance is broken at some stage in the evolution of the Universe, for instance thanks to
the (effective) time variation of gauge couplings. Then, vacuum fluctuations will go outside the horizon
and will be amplified. The amplified magnetic inhomogeneities will re-enter (crossing the horizon a
second time) during different moments of the life of the Universe and, in particular, even before the BBN
epoch. ... If the hypermagnetic flux lines have a trivial topology they can have an impact on the phase
diagram of the electroweak phase transition ... If the topology of hypermagnetic fields is non trivial,
hypermagnetic knots can be formed .... and, under specific conditions, the BAU can be generated ... A
classical hypermagnetic background in the symmetric phase of the EW theory can produce interesting
amounts of gravitational radiation in a frequency range between 10^(-4) Hz and the kHz. ... For the
hypermagnetic background required in order to seed the BAU the amplitude of the obtained GW can be
even six orders of magnitude larger than the inflationary predictions. ...

... if hypermagnetic fields are present at the EW epoch, matter-antimatter fluctuations are likely to be
produced at BBN. ... the success of BBN can be used in order to bound the magnetic energy density
possibly present at the time of formation of light nuclei. ...

... Before decoupling photons, baryons and electrons form a unique fluid which possesses only monopole
and dipole moments, but not quadrupole. ... Large scale magnetic fields present at the decoupling epoch
can have various consequences. For instance they can induce fluctuations in the CMB ... they can distort
the Planckian spectrum of CMB ... they can distort the acoustic peaks of CMB anisotropies ... and they
can also depolarize CMB ...".

For many years, Anthony Peratt 
(see his book "Physics of the Plasma Universe", Springer-Verlag (1992)) 
has advocated electomagnetic processes as important 
in structure formation, 
as well as 
in formation of stars, 
where the problem of transfer of angular momentum to the planets
and
the problem of loss of magnetic fields in protostellar cloud condensation
could both be explained by electromagnetic processes. 
 

Kulsrud, Cen, Ostriker, and Ryu say: "... It is demonstrated that strong magnetic fields are produced from a zero initial
magnetic field during the pregalactic era, when galaxies are first forming. Their development proceeds in three phases.

http://xxx.lanl.gov/abs/astro-ph/9607141
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In the first phase, weak magnetic fields are created by the Biermann battery mechanism, acting in shocked parts
of the intergalactic medium where caustics form and intersect.
In the second phase, these weak magnetic fields are amplified to strong magnetic fields by the Kolmogoroff
turbulence endemic to gravitational structure formation of galaxies. During this second phase, the magnetic
fields reach saturation with the turbulent power, but they are coherent only on the scale of the smallest eddy.
In the third phase, the magnetic field strength increases to equipartition with the turbulent energy, and the
coherence length of the magnetic fields increases to the scale of the largest turbulent eddy, comparable to the
scale of the entire galaxy.

The resulting magnetic field represents a galactic magnetic field of primordial origin. ...".

Physics in Ultra-strong Magnetic Fields is described by Robert C. Duncan in astro-ph/0002442: "In magnetic fields
stronger than Bq = m^2 c^3 / hbar e = 4.4 x 10^13 Gauss [where m is electron mass and e is electron charge], an
electron's Landau excitation energy exceeds its rest energy. I review the physics of this strange regime and some of its
implications for the crusts and magnetospheres of neutron stars. In particular, I describe how ultra-strong fields

render the vacuum birefringent and capable of distorting and magnifying images (\magnetic lensing");
change the self-energy of electrons: as B increases they are first slightly lighter than m, then slightly heavier;
cause photons to rapidly split and merge with each other;
distort atoms into long, thin cylinders and molecules into strong, polymer-like chains;
enhance the pair density in thermal pair-photon gases;
strongly suppress photon-electron scattering, and
drive the vacuum itself unstable, at extremely large B. ...

... The largest field you are ever likely to encounter personally is [about] 10^4 G if you have an medical MRI scan.
Fields > 10^9 G would be instantly lethal.  ...".

 

Jack Sarfatti comments: "... a plasma should explode if its permittivity makes a phase transition from positive to
negative. ...".

 

 

Big Bang Gravitational Radiation:

Marc Kamionkowski and Andrew H. Jaffe, in astro-ph/0011329, say: "... Recent measurements of temperature
fluctuations in the cosmic microwave background (CMB) indicate

that the Universe is flat and
that large-scale structure grew via gravitational infall from primordial adiabatic perturbations.

... Inflation predicts robustly the existence of a stochastic background of cosmological gravitational waves with an
amplitude proportional to the square of the energy scale of inflation. This gravitational-wave background induces a
unique signature in the polarization of the CMB.

If inflation took place at an energy scale much smaller than that of grand unification, then the signal will be too small
to be detectable.

However, if inflation had something to do with grand unification or Planck-scale physics,then the signal is
conceivably detectable in the optimistic case by the Planck satellite, or if not, then by a dedicated post-Planck CMB
polarization experiment. ...

http://xxx.lanl.gov/abs/astro-ph/0002442
http://www.well.com/user/sarfatti/
http://xxx.lanl.gov/abs/astro-ph/0011329
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Both density perturbations and gravitational waves will produce a gradient component in the polarization. However,
only gravitational waves will produce a curl component ...

[except that] .... we should note that secondary (in the density-perturbation amplitude) effects such as
weak gravitational lensing or re-scattering of CMB photons from reionized gas may lead to the production
of a curl component in the CMB, even in the absence of gravitational waves. However, these secondary
effects should be distinguishable from those of gravitational waves, as they produce a curl component
primarily at angular scales much smaller than those at which the gravitational-wave signal should show
up. ...

...The curl component thus provides a model-independent probe of the gravitational-wave background, and it is thus
the CMB polarization component that we focus on here. ...".

In the January 2001 Scientific American, Robert R. Caldwell and Marc Kamionkowski say: "... The linear polarization
of the CMB can be depicted with small line segments that show the orientation angle of the polarization in each region
of the sky ... These line segments are sometimes arranged in rings or in radial patterns. The segments can also appear
in rotating swirls that are either right- or left-handed&emdash;

that is, they seem to be turning clockwise or counterclockwise ... The "handedness" of these latter patterns is the clue to
their origin. The mass inhomogeneities in the primordial plasma could not have produced such polarization patterns,
because the dense and rarefied regions of plasma had no right- or left-handed orientation. In contrast, gravitational
waves do have a handedness: they propagate with either a right- or left-handed screw motion. The polarization pattern
produced by gravitational waves will look like a random superposition of many rotating swirls of various sizes.
Researchers describe these patterns as having a curl, whereas the ringlike and radial patterns produced by mass
inhomogeneities have no curl. Not even the most keen-eyed observer can look at a polarization diagram ... and tell by
eye whether it contains any patterns with curls. But an extension of Fourier analysis ... can be used to divide a
polarization pattern into its constituent curl and curl-free patterns. Thus, if cosmologists can measure the CMB
polarization and determine what fraction came from curl patterns, they can calculate the amplitude of the ultralong-
wavelength inflationary gravitational waves. Because the amplitude of the waves was determined by the energy of
inflation, researchers will get a direct measurement of that energy scale. ... These waves would have stretched and
squeezed the primordial plasma, inducing motions in the spherical surface that emitted the CMB radiation. These
motions, in turn, would have caused redshifts and blueshifts in the radiation's temperature and polarized the CMB.The
figure here
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shows the effects of a gravitational wave traveling from pole to pole, with a wavelength that is one quarter the radius
of the sphere. ... Inflationary gravitational waves would have left a distinctive imprint on the CMB.The diagram here
[below] depicts the simulated temperature variations and polarization patterns that would result from the distortions
shown in the ...[immediately above]... illustration... .

The red and blue spots represent colder and hotter regions of the CMB, and the small line segments indicate the
orientation angle of the polarization in each region of the sky. ...".

 

In gr-qc/0104005, Giovanni Amelino-Camelia says:

"... With respect to space-time fluctuations, one of the conjectured features of quantum-gravity foam, the
experiments that have the best sensitivity are the ones which were originally devised for searches of the
classical-physics phenomenon of gravity waves. In experiments searching for classical gravity waves the
presence of space-time fluctuations would introduce a source of noise ... Earlier studies of the noise
induced by quantum properties of space-time have shown that certain simple pictures of fluctuations of
space-time occuring genuinely at the Planck scale would lead to an observably large effect. ...
Fluctuations genuinely at the Planck scale (the simple scheme I used to illustrate my point involves
Planck-length fluctuations occurring at a rate of one per Planck time) can lead to an effect that, while
being very small in absolute terms, is large enough for testing with modern interferometers. This originates
from the fact that random-walk fluctuations do not fully average out. They have zero mean (in this
sense they do average out) but the associated standard deviation grows with the time of observation
... A reasonable scale to characterize the time of observation in interferometry is provided by f^(-1) which,
for f = 100 Hz, is much larger than the Planck time. [ (100 Hz)^(-1) / 10^(-44) s = 10^40 and therefore
over a time of order (100 Hz)^(-1) the standard deviation can become much greater than the Planck
length. ] ... various quantum-gravity scenarios have random-walk elements ... However, the random-walk

http://xxx.lanl.gov/abs/gr-qc/0104005
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case was here analyzed only as an example in which the classical space-time picture breaks down on
distance scales of order Lp = 10^(-35) m, but the nature of this breaking is such that an interefometer
working at a few hundred Hz is sensitive to a collective effect of a very large number of minute
fluctuations. ... These opportunities are directly associated with the fact that interferometers are preparing
to reach sensitivity at or below 10^(-44) Hz^(-1) over a relatively wide (combining LIGO/VIRGO and
LISA) range of frequencies. It is quite amusing to notice that experimentalists have been preparing for
these sensitivity levels in response to classical-physics thoretical studies showing that the strain noise
power spectrum should be reduced at or below the level 10^(-44) Hz^(-1) in certain frequency windows in
order to allow the discovery of classical gravity waves. It is a remarkable numerical accident that the result
of these classical-physics studies, involving several length scales such as the distance between the Earth
and potential sources of gravity waves, has pointed us toward a sensitivity level which I here observed to
be also naturally described in terms of the intrinsically quantum scale Lp / c. ...".

 

 

Here is a

very unusual tale of the life of a little pion particle

sent by e-mail to me from William C. McKee (wcmckee@flinthills.com). I have added comments, set apart by square
brackets [], and some links to related topics:

 

"... I honestly have hardly any understanding as to exactly what a "pion" is. But I do note that it is apparently some
messenger type of particle -- and that it can have a very high energy content -- in relativistic terms. But that is Special
Relativity, everything is moving with fantastic velocities. But CAN EVER a pion have a vast energy content, and yet
not be moving?

What if in a mind experiment we focused a set of laser beams from several directions onto a stationary pion? Couldn't
we bump up greatly its internal energy (at least momentarily), without it having to move anywhere? I assumed that this
is not a problem.

What would be a problem, is the description of this temporary particle. For example, the common pion is associated
with something called a Compton length, which I have associated rightly or wrongly with the pion's diameter. I assign
a radius "r" with (1/2) of the Compton length. That is

r = (h/(m*c))/2.
h = 6.63E-34 J*s,
m = 2.49E-28 kg,
c = 3.00E8 m/s.

Thus, the effective radius of the pion is 4.21E-15 meters.

I realize for those of you that use these terms every day, that what I have written, may seem totally absurd. Well, don't
worry, it gets much, much more absurd. Basically, I am jumping first to the assumption that the Compton length is a
constant no matter how much energy that we pump into the original "pion" particle. Yes, I know that I have not a leg
to stand on here, that what I am saying is very likely totally absurd. But that is my assumption. Moreover, I'm not
satisfied to assume this as an approximation.

I am going to carry this to the totally super extreme, to the unbelievable conditions of the Planck relations. For the
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record, these are conditions, that if they exist even at all in the universe, would be in the singularities of "Black Holes".
Or, by my conjecture, the very first particle of existence, or the very last particle of existence, at the extreme ending of
time itself.

I conjecture simply, that the very first, and the very last particle, was and will be, a pion, that has the internal density,
of the Planck condition. But even with all this super extreme energy, I conjecture that the Compton length has not been
altered, even in the very slightest degree. That is obviously quite an assumption. I shouldn't care to even bring it up,
except that it proved to be very useful.

Before we go on, I should record for the record, the Planck conditions, as they are normally written. From dimensional
analysis, and little else: The Planck length is given by the expression:

Planck length = (G*h/c^3)^0.5 = 4.05E-35 meters
Planck time = Planck length/ speed of light = 1.35E-43 seconds
Planck mass = (h*c/G)^0.5 = 5.46E-8 kg
Planck energy = (Planck mass)*c^2 = 4.91E9 Joules
Planck temperature = (Planck energy)/k = 3.56E32 degree Kelvin
Planck density = (Planck mass)/(Planck length)^3 = c^5/(G^2*h) = 8.24E95 kg/m^3

Again for the record

c = 3.00E8 m/s
h = 6.63E-34 J*s
G = 6.67E-11 m^3*kg^-1*s^-2
k =1.38E-23 J*K-1

Here is basically my assumption, that the mass and the surface area defined by the pion particle and its associated
Compton radius, is a geometric constant -- at even the extremes of the Planck condition. There is really only one way
that that could happen, with at least three dimensional thinking, that is.

That would be, if the pion, could be thought of as a refrigerator, zip lock plastic baggy -- that won't tear, even under
the Planck conditions -- at least for some multiple of the Planck time.

What I assume is that the very thin walled plastic baggy, has material of the Planck density, as its substance. And that
at least for a finite moment, that the plastic baggy can maintain its stability, while it is infilled with material of the
Planck density -- from another universe. In the other universe, everything is of the Planck density, and there are no
plastic baggies -- in that other universe.

That other universe, by our standards, is the Eternal Lake of Fire. Conditions there are such that even time is warped,
on a very sub-microscopic scale. That place could very likely, easily rip the wings off of an Arch Angel. It IS indeed
the very sea of Chaos, from which the material world was transformed into being from. A place composed of only
photons, that are like in a molten liquid condition -- that foam and break by the evaporation of multitudes of Black
Holes of the order of the Planck length.

But what of our folded up plastic baggies? It would seem that if you express all of the mass of pion in a plastic baggie
of the pion's Compton radius, and that the baggie material is of the Planck density, that this surface area can be folded
down into a tiny ball of radius 4.17E-42 m.

[ Comment: A pion-mass Nlack Hole has Schwarzchild radius
           R(s,pion) = 2 M G / c^2 = about 10^(-53) cm and 
           density greater than Planck density. ]

Note that the Planck radius is much large, at a size of 4.05E-35 m. This scale of size is thought to be too small to be of
any practical use for science. Perhaps so, except for this one use, that I have given it.

I will dub this extremely tiny particle, the "pion grain".
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When pion grains, are allowed to enter our universe, they can unfold their geometry, and become fully inflated pions.
That is just what happened at the very beginning (I contend). Somehow there was a tiny rip in space-time. And this
pion grain swelled up, because it was no longer under tremendous gas pressure, and its geometry unfolded, making the
first very little tiny bit of our universe's space. A rip in space time, might easily travel faster than light, rather as the
two phases of a pair of scissors blades, move with great computed swiftness.

The pion's unfolding, and its infilling with pion grains, would be I guess, the very stuff of inflation model theory.

This pion grain filled, pion, would be very obviously unstable -- to the extreme. And as it ruptured, it would tend to
form other pions, also filled with the pion grain gas, and at near to Planck temperatures and pressures. The Ideal gas
law could possibly describe what is taking place. Also, the Planck temperature, coupled with the Stefan-Boltzmann
constant, "sigma" = 5.67 E-8 W/(m^2*K^4), and any available surface area, would speak of an energy flow. dW/dt =
sigma*(area)*T^4. Symbolically at least, the derivatives of the Einstein energy formula, with regard to time, would be
a power relationship. We could say that power is also conserved.

What is of considerable interest to me, is that the pion grain filed pion, will by its very existence -- however so briefly,
define what will ultimately become the extremes of our universe. I conjecture that this relationship is entirely exacting.
I conjecture that we live inside of what amounts to a Huge Black Hole.

When you get enough accumulated singularium (pion grains) gathered ... to completely fill an unfolded pion ... then a
universe might be created -- or, at the end, uncreated. The alpha and the omega condition. I can't but help the noticing
though, that the pions fragmenting into other pions, is like the egg of living creatures -- subdividing into multitudes of
smaller cells --

except that we are constructing pions that weigh less, from the heavier pions. And that is assuming that even pions can
exist momentarily in the Big Bang.

So by this conjecture, we can know exactly how much mass is in the universe. It is simply the volume of the pion,
times the Planck density:

M = [(4/3)*pi*r^3]*(Planck density)

M = [(4/3)*pi*4.21E-15^3]*(8.24E95) = 2.58E53 kg

[ Comment: Since there are 10^3 grams in a kilogram
  and 10^5 Planck masses in a gram
  and 10^19 hydrogen-atom masses in a Planck mass,
  you can say that
  M = 2.58 x 10^(53+3+5+19) = 2.58 x 10^80 hydrogen atoms,
  which is consistent with number of particles in our
  universe used by Dirac, Eddington, and others: 10^80. ]

The greatest extent of the universe, is its Black Hole, Schwarzchild radius = "R(s)"

R (of Schwarzchild) = 2*M*G/c^2 = 3.82E26 meters = (40.4 Billion light years) ...

[ Comment: A universe-mass Nlack Hole with Schwarzchild radius
           R(s,universe) = 2 M G / c^2 = about 10^28 cm 
           has density far lower than Planck density. ]

Now having obtained this huge number, is there any way at all of checking it for validity?

Yes, I think so. The original Einstein dynamic equation can now be solved for "lambda" at the universe's extreme of
expansion. At the extreme of expansion, the radial velocity of test particle "m", must essentially go to zero. It may still
have energy of rotation about the universe, but by definition, no radial kinetic energy. We may write the following:

T.E. = K.E. + P.E. + Strain Energy of Space

... If the sum of terms to the right, acting on a test particle "m", that is at the receding edge of the visible universe, at a
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distance "r", with certainly all mass contained within the ball defined by "r", if this sum is positive -- then the universe
can in principle expand forever. ... For a closed universe, that I have a greater interest in, then Total Energy = zero. If
we multiply both sides of the equation by the inverse of the test mass "m", we then obtain:

0 = [0.5*H^2*r^2] -[G*M / r] -[(1/6)*lambda*c^2*r^2]

[0.5*H^2*r^2] is really our old friend (1/2)*v^2, which is taken from K.E. = (1/2)*m*v^2. ...[ If there is no kinetic
energy, then we have: ]...

0 = 0 -(G*M) / r - (1/6)*lambda*c^2*r^2

with r = 2*G*M/c^2 = 3.84E26 m

lambda(extreme) = -6*(G*M)/(c^2*r^3) = -2.03E-53 m^-2

...

[ Comment: If the kinetic energy term K.E./m = (1/2) H^2 r^2 
           were zero throughout expansion, 
           then lambda would vary as 1 / r^3. 
           However, 
           especially during inflation when expansion is very rapid, 
           the kinetic energy K.E. may be very large,
           even so large as to allow particle creation. ]

...

What we should however recap, is that this all came out of some rather fantastic assumptions, about the nature of the
pion particle, and the very first instant of the universe. The very moment of time = zero. It does seem to work. But it
obviously could have fallen apart at a host of locations. It would seem to be something to ponder. Well, thank you for
your time, I hope you enjoyed this very unusual tale of the life of a little pion particle. ...".

 

In the D4-D5-E6-E7-E8 VoDou Physics model,

Protons Decay

by Virtual Black Holes over about 10^64 years,

according to Hawking and his students who have studied the physical consequences of creation of virtual pairs of
Planck-energy Black Holes,

and

by LeptoQuark X-bosons over about 10^31 years.

 

 
 

 

http://xxx.lanl.gov/abs/hep-th/9510029
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Tony Smith's Home Page

 

METEORS:
- dust grains or fragments of Comets or Asteroids that hit the Earth's atmosphere - if it hits

the Earth's surface, it is called a meteorite.

| Encke and Taurids | Hale-Bopp | Leonids | Geminids | Sound of Meteors |

 

Here is are some images of a 15 August 1999 meteor:

According to Sandia National Laboratories in Albuquerque, the following images are "... from a videotape of the
August 15, 1999 meteor from an all-sky camera located at Sandia National Laboratories in Albuquerque. The camera
views a spherical convex mirror that looks like a chrome hub-cap, which produces a fish-eye image of the entire sky.
The horizon is ringed by city lights, and north is toward the upper left. The meteor appears to the west, in the lower left
quadrant, and descends into the clouds as it lights up the entire sky. A radiometer indicates that the apparent magnitude
peaked at about -16.5, which is about thirty times as bright as the full moon. Directly beneath the fireball it may have
been 300 times as bright as the moon. Research has shown that meteoroids weighing roughly one ton get this bright
when they enter the atmosphere. ...":

http://www.skypub.com/meteors/meteors.shtml
http://www.cs.sandia.gov/SEL/apps/energy/meteor.htm
http://www.cs.sandia.gov/SEL/apps/energy/meteorclips.htm
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In 1940 Whipple discovered that the TAURID METEORS were fragments
of COMET ENCKE.

 

Could some meteorites be fragments of Comet Hale-Bopp?

 

According to Sky and Telescope, the

"... Leonid shower

http://www.skypub.com/meteors/meteors.shtml
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occurs when Earth passes near the orbit of Comet 55P/Tempel-Tuttle. When the comet visits the inner solar system,
the Leonid shower sometimes produces a veritable storm of meteors. This last occurred in 1966, when up to 40
meteors per second were seen for about an hour! Both 1998 and 1999 are good years to watch for a possible repeat of
this performance. Best chances: the early morning hours of November 17 or 18, 1998, and November 18, 1999."

 

 According to a 7 December 2001 Science@NASA web page:

"... Earth is [7 December 2001] entering the outskirts of a dusty debris cloud shed by a mysterious object named 3200
Phaethon. It's the beginning of the annual

Geminid meteor shower,

which peaks this year [2001] on Dec. 13th and 14th. The two-week long Geminid shower is barely a trickle at the
moment -- only 5 to 10 meteors per hour. But soon it will intensify ten-fold or more. You can catch the main event
beginning just after sunset on Thursday, Dec. 13th. "When the Sun goes down on Thursday," says Bill Cooke of the
NASA Marshall Space Flight Center, "Gemini will be low but rising over the eastern horizon [as viewed from mid-
northern latitudes]. You won't see many meteors then, but the ones you do will likely be beautiful Earthgrazers" -- that
is, disintegrating meteoroids that fly over the horizon nearly parallel to the atmosphere. Earthgrazers are long, bright
and vivid. A remarkable sight. ... Gemini will continue to climb higher in the sky. "Around midnight go back outside,"
he suggests. "Gemini will lie almost directly overhead. From midnight until dawn on Friday, Dec. 14th, you could
spot as many as 100 shooting stars per hour." ... Nowadays the Geminids are generally regarded as one of the best
annual meteor showers. But it wasn't always so. ...

... The first Geminid shower suddenly appeared in 1862, surprising sky watchers who saw 15 or so shooting stars
each hour.Astronomers immediately began looking for a comet. Most meteor showers result from debris that that boils
off a comet when it passes close to the Sun. When Earth passes through the debris, we see a meteor shower. For more
than a century astronomers searched in vain for the parent of the Geminids. Finally, in 1983, NASA's Infra-Red
Astronomy Satellite (IRAS) spotted something. It was several-km wide and moved in much the same orbit as the
Geminid meteoroids. Scientists named it 3200 Phaethon.

But rather than solving the puzzle of the Geminids parentage, the IRAS discovery simply deepened the mystery. Why?
Because Phaethon appears to be an asteroid. Indeed it's cataloged as a potentially-hazardous one that skims by
Earth's orbit only 8 times farther away than the Moon. Asteroids that spew debris into space like a comet are rare
indeed, so astronomers were more baffled than ever.

Since then many sky watchers have come to regard the Geminids as a "weird" meteor shower -- the only one
caused by an asteroid.

But maybe, says Cooke, it's not so weird after all. "I don't think the Geminids come from an asteroid. They're cometary
... just like all the other meteor showers. 3200 Phaethon is indeed the parent, but it's an extinct or dormant
comet." According to Cooke, Phaethon probably looked much like other comets many centuries ago, with a fuzzy
head and a glowing dusty tail. But this one was doomed to rapid extinction by its short-period sungrazing orbit. Every
one and a half years Phaethon plunges sunward from the asteroid belt and swings by the Sun at a distance of
0.14 astronomical units -- closer even than the planet Mercury. Such near encounters with the Sun would have
cooked Phaethon, vaporizing its ices and leaving behind a shell of asteroid-like dust and rock.

Such over-cooked comets may be abundant, says Mike A'Hearn (Univ. of Maryland), the principal investigator of
NASA's Deep Impact mission. "Dynamical studies suggest that perhaps a few percent to 50% of all near-Earth objects
are dormant or extinct comets masquerading as asteroids." From a distance there's no definitive way to tell the two
apart. "Both comets and main belt asteroids are very dark," says Lucy McFadden (Univ. of Maryland), a member of
the Deep Impact science team. "And we don't know of any robust chemical or spectral signature to absolutely identify

http://science.nasa.gov/headlines/y2001/ast07dec_1.htm
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a comet's nucleus." Indeed, she says, "even if we were to fly to Phaethon we might not be able to tell whether it is an
extinct comet" without somehow looking beneath its crust. ...".

According to a 11 December 2000 Science@NASA web page: "... Every year in mid-December when the Geminid
meteor shower is active, Earth is barely eight lunar distances (~0.021 AU) from Phaethon's orbit. That makes
Phaethon a "potentially hazardous" near-Earth asteroid (NEA). ...

... In July 1996 astronomers saw something in the asteroid belt that could be relevant to the past experiences of 3200
Phaethon. "Four years ago Eric Elst contacted us from the European Southern Observatory and reported a strange
object (now known as 'Elst-Pizarro' after its discoverers)," recalled Marsden. "It had a tail, like a comet, but no
coma. We calculated an orbit and it seemed to be a perfectly ordinary minor planet in the asteroid belt. Furthermore,
we found some older images of it from 1979 and '85. There was no tail in those photos and by 1997 the tail Elst
saw a year earlier was gone." ... says Marsden. "We may have been seeing a cloud of dust that was ejected by an
impact with another asteroid or, perhaps, a small ice deposit became uncovered and vaporized." ...

... A collision between Phaethon and some smaller object in the asteroid belt might account for the Geminid debris
stream. ... The debris trail seems to be spread rather uniformly around Phaethon's orbit -

[ a JPL Java applet web page shows the orbit of Phaethon

as of 14 December 2001 ]

- another indicator that the meteoroids are old. ...".

 

 

Sound of Meteors

According to a 29 March 2000 article on the Space.com website by Robery Roy Britt and Mary Motta: "... in the early
1970s ... Chuck Bonner and his playmates heard a loud, abnormal whistling noise accompanied by a buzz. ... they
spotted a green fireball as large as a full moon streaking across the sky. Ever since, Bonner ... has wondered how he
could have heard the apparent meteor before he saw it, since sound travels much slower than light. ... There are
only a handful of "earwitness" accounts of these melodious symphonies in the sky. One account from China in 817 AD
tells of a noise "like a flock of cranes in flight." A common and curious thread in these tales is that the sound seems to
travel at the speed of light ... Australian researcher Colin Keay ... developed in the early 1980s ... the theory ... [that]...
when a space rock plunges earthward, friction caused by the atmosphere creates a trail of electrically charged particles,
or plasma, in which Earth's invisible but potent magnetic field lines become trapped, tangled and twisted like strings of
cooked spaghetti. This magnetic spaghetti is thought to generate very low frequency radio waves, says Keay ... The
waves are thought to travel at the speed of light and are converted into sound when they interact near the ground with
what are called "dielectric media" or "transducers," which can be massive ordinary objects or electrical activity in the

http://science.msfc.nasa.gov/headlines/y2000/ast08dec_1.htm
http://neo.jpl.nasa.gov/cgi-bin/db?name=Phaethon&group=all
http://www.space.com/
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lower atmosphere. ...".

Colin Keay says, in a web article: "... the transfer of energy from a meteor fireball (bolide) to create the anomalous
sounds had to be by means of electromagnetic radiation ... in nuclear explosions ... an intense burst of radio emission is
produced of sufficient intensity to burn out electronic equipment. Reportedly it may be heard as a "click" by soldiers
in bunkers near such a blast. ... What if the Earth's magnetic field was ... trapped in the turbulent plasma trail
behind the bolide, and released when the plasma cooled and the ionisation neutralised itself? Calculations
indicated that such a "magnetic spaghetti" could arise in a turbulent bolide trail. Turbulent conditions only exist when
the trail is below a certain height in the atmosphere. And for the effect to be sustained for up to ten or more seconds
the bolide must arrive in a shallow trajectory. These restrictions provide the underlying basis for Astapovich's
empirical conclusions many decades ago that only bolides in low trajectories give rise to reports of electrophonic
sounds. ... V.A. Bronshten ... endorsed the concepts in his treatise Physics of Meteoric Phenomena, and in a paper
expanding my calculations he showed that a bolide twice as bright as a full moon could generate well over a megawatt
of radio power by my "magnetic spaghetti" process. .... At Nagoya University Dr T Watanabe showed me ... his VLF
chart recording, a radio spectrogram by Dr T Okada and the photometry from a carefully timed fireball photograph
obtained by K Suzuki and his students. ... Observational proof that large meteors may produce audio frequency
electromagnetic radiation has given vital support to the concepts ... the majority of bodies large enough to produce
sustained electrophonic sounds by travelling in shallow trajectories are of stony composition, and an estimated 16,000
occur every year over the entire surface of the Earth. These are closely followed in numbers by the more readily
fragmenting carbonaceous chondrites at 12,000 per year. Then there are the very fragile bodies of cometary
composition at 4,600 per year, and lastly the fluffy very low density bodies also of cometary origin which come in at
the rate of 1,300 per year. ... at any given location a nighttime electrophonic fireball may be expected about once every
two or three years. However it is found that only between four and eight percent of witnesses of large fireballs actually
hear the electrophonic sounds while the others hear nothing apart from the acoustically propagated sonic booms and
rumbles arriving minutes later. ... One or two people in a group may hear the sounds while others do not. Or one entire
group may report the sounds while other people in less favourable surroundings hear nothing. ... ".

 

 

 

  

Tony Smith's Home Page

......

http://www2.hunterlink.net.au/~ddcsk/index.html
http://www2.hunterlink.net.au/~ddcsk/solutio1.htm
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Tony Smith's Home Page

Some more about

Weather:

| Korea Floods | China Floods | Storm of the Century |

| Thunderstorms | Cartersville Hurricanes |

| Weather Modification | Monarch Freeze |

1998 China floods have affected 250 million people.

According to the BBC on 1998 August 20, 13.5 million people have been evacuated from their homes and 5.5 million
people have been made homeless. Flood waters on both the Yangtze and Han Rivers are putting what state television
called special pressure on embankments close to the city of Wuhan. A flood crest on the Songhua River is expected to
surge through Harbin on Friday 1998 August 21, adding to water levels already at an all time high. Harbin is at the
edge of the river. It has a population of about nine million and is home to some of China's biggest industrial concerns.

According to CNN, the floods are the worst in 50 years in China's northeast provinces, and floods along central China's
Yangtze River are already the worst since 1954, when more than 30,000 people were killed. In 1998, over 2,000 people
have lost their lives. News coverage in China has included China Daily's story of the hero who became a human
sandbag, telling how Wang Zhangcheng, a physically disabled man in his 60s, used his body to block a 3-foot hole in
a levee in Wuhan, and China television's story of Xu Hongping baring her breasts to squirt milk onto hornet stings of
PLA soldiers fighting China's worst flooding since 1954, showing the maternal bond between ordinary Chinese and the
army. "The soldiers have come to protect us," Xu told the TV crew. "What I did was nothing."

 

The WORST NATURAL DISASTER

in the HISTORY of NORTH KOREA:

1995 Rain-Storms and Floods that caused Famine that

Killed 2 Million People by 1998.

According to CNN "... August 19, 1998 ... Two million North Koreans -- nearly 10 percent of the population -- may
have died during three years of famine in North Korea ... To survive the persisting food shortages, North Koreans are
eating weeds, grasses and corn stalks that are mashed into powder and sometimes mixed with flour to make noodles or
cakes. Over the past three years, the famine has killed an estimated 300,000 to 800,000 people annually, with the
number of deaths peaking in 1997 ... Deaths were most likely from famine-related illnesses, like pneumonia,
tuberculosis, and diarrhea, rather than starvation itself ... North Korea's food shortages were precipitated by two years
of flooding followed by a drought last year ..."

http://news.bbc.co.uk/hi/english/world/asia-pacific/newsid_154000/154857.stm
http://www.cnn.com/
http://shrine.cyber.ad.jp/~mrosin/flood/index.html
http://www.cnn.com/WORLD/asiapcf/9808/19/nkorea.famine/
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The Communist government says summer floods 
have left a half-million people homeless, washed away schools, 
crops and livelihoods in three-quarters of the country and cost 68 lives. 
(Kevin Sullivan - Washington Post - 22 September 1995)
 
 
Here are excerpts from the 
Preliminary Findings of United Nations Assessment Mission, 
Department of Humanitarian Affairs, 12 September 1995:
 
Following three episodes of exceptionally heavy rainfall during the
periods of 7 to 15 July, 26 July to 12 August, and 17 to 20 August 1995, 
the Government of DPR Korea reported that 145 counties and cities 
in eight provinces, or 75% of the country, had been affected by the floods. 
The Government estimated that 5.2 million people had been affected 
out of whom approximately 500,000 or 100,000 families, 
had lost their homes and been displaced. 
The floods had also caused severe damage to agricultural land and 
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production, critical facilities such as hospitals and health center, 
water supply and other infrastructure such as roads, bridges, and 
irrigation system as well as to industrial facilities. 
Although it was initially believed that no lives had been lost, 
later the Government reported 60 to 70 casualties 
with more people missing and feared drowned. 
The Government estimates that the total cost of the damage 
caused by the floods to exceed 15 billion US dollars.
 
In response to a request from the Government of DPR Korea, 
 
ON 29 AUGUST 1995, 
 
a four-person United Nations Disaster Assessment and Coordination
Team was dispatched by the United Nations 
...
[S]evere damage to agriculture, property and infrastructure had occurred. 
All of this has been in riverine valleys and on flood plains,
the predominant geographic features of the affected areas. 
Up to 6 September, no damage to areas outside of this kind of topography
(metropolitan areas) had been seen. 
In the riverine areas, damage was typical of flash flooding, 
in which some structures were severely damages and 
crops and livestock swept away. 
In some places, agricultural fields had been covered 
with several layers of sand and gravel. 
Small and medium scale irrigation and water storage systems had 
frequently been completely destroyed. 
In the floodplain areas, water had covered crops for long periods
so that maize and other crops had been submerged, 
and rice grain had rotted. ... 
Official figures indicate that 
a total of 96,348 houses have been damaged. ... 
In the worst circumstances where dams had burst or 
flash flooding had occurred, entire houses and 
their contents have been washed away. 
In other areas houses have been submerged and some contents salvaged. 
...
The weather has remained warm since the period of the floods 
but is now beginning to cool into autumn. 
During the winter, from November through March, 
it will be extremely cold. 
Average temperatures during January, the coldest month, 
vary between minus 5 degrees Celsius and minus 20 degrees Celsius.

 

 

 
 

Blizzard of 13 March 1993:
 
 
MORE THAN 200 INDIVIDUALS PERISHED 
IN THE BLIZZARD OF '93. 
 
MANY LOST THEIR LIVES 
IN THE FLORIDA TORNADO OUTBREAK 
ASSOCIATED WITH THE STORM.
[note by TS - Cuba suffered major storm damage.]
 

http://covis.atmos.uiuc.edu/geosciences/resources/data/weather/case.html
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[Much of the above and following is from 
the 1994 Weather Guide Calendar with Phenomenal Weather Events, 
(1993 - The Weather Channel - 
-article by Declan Cannon and Tom Moore).] 
 
BLIZZARD:  A severe winter storm associated with low temperatures, 
strong winds of at least 35 mph, and limited visibility due to heavy 
or blowing snow.  The word blizzard first surfaced in the American 
frontier in the early 1800s, to describe a shot blast from a rifle.  
First appearing in the Estherville Northern Vindicator  in 1870 in 
reference to a raging snowstorm that passed through Iowa, the word 
quickly caught on to describe a significant winter storm event. 
By 1888, the word blizzard had officially found its way into 
metereological vernacular!
 
"... The Blizzard of '93 is about to commence ... All preparations 
should have been made ... I wonder what the forecaster who sat 
here 105 years ago today 
[was thinking]."  As Warren Snyder, Senior Forecaster for the National 
Weather Service Office in Albany, New York typed these words in 
his early morning state forecast discussion on March 13, 1993, 
an intense winter storm was spawning tornadoes in Florida, and 
bringing heavy snow to the southern United States. 
For two days, this intense, quick moving storm would continue 
to pummel the eastern United States with blizzard conditions and 
gusty, even hurricane-force winds.  Before the storm was over on 
March 14, the media would dub this blizzard, "the Storm of the Century", 
and many meteorologists would compare, as did Warren Snyder, 
the Blizzard of '93 with the notorious Great Blizzard of 1888.
 
STORMTRACKS - March 12 - March 14, 1993:
 
MARCH 12:  Storm system rapidly intensifies in the Gulf of Mexico, 
with 60-70 mph winds.  With temperatures near freezing, snow 
spreads rapidly northward from southern Mississippi through 
northwest Alabama, central an eastern Tennessee, southwest 
Virginia and southern West Virginia.  Cold rain falls in most of 
Georgia through the western Carolinas.  Toward midnight, heavy 
thunderstorms with wind gusts over 70 mph move from the Gulf 
coast into Florida.  Over 50 tornadoes are produced.  
Off the southwest coast of Florida, the Dry Tortugas experience 
a wind gust over 100 mph.
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MARCH 13:  By midnight, cold rain changes to snow as far south 
as Mobile, Alabama.  Heavy snow begins to fall in northwest 
Georgia, and in mountains of Tennessee, North Carolina and western 
Virginia.  Snow commences in Washington, D.C., Baltimore, 
Philadelphia and New York City.
 
By 7:00 a.m., intense area of low pressure is located over south 
central Georgia, producing 20-30mph winds and gusts to 40 mph.  
Meanwhile, winds off the west coast of Florida turn west.  
Storm surge rises to over twelve feet in counties north of Tampa.  
Some residents are forced to climb up to rooftops to avoid drowning.  
Heavy snow falls in Atlanta and up through the Appalachian Mountains.  
Light snow begins to fall in the southern tier of New York state.  
 
The snow tapers off to flurries in the South by early afternoon.  
Warmer air moves in from the Atlantic Ocean causing snow to mix 
with rain in the Washington, D.C. and Baltimore.  The Appalachian 
Mountain region, however, remains under a blizzard warning.  
Coastal areas from the Carolinas to New England experience wind 
gusts 60-90 mph.  Snow falls in New England by early afternoon.
 
During the afternoon hours, the storm continues to intensify, 
setting numerous low  barometric pressure records from North 
Carolina to Massachusetts.  These records indicate that the 
Blizzard of 1993 was more intense storm than that of 1888.  
 
Snow turns to rain in New York City, Long Island and southern 
New England.  Blizzard conditions continue in western Pennsylvania, 
central New York state, and northern New England.  The rapid movement 
of the storm spares the middle Atlantic states from additional 
coastal flooding.
 
MARCH 14:  By morning, the storm system center has moved into Maine.  
Snow begins to taper off in Pennsylvania and New York state.  
Isolated pockets of heavy snow continue to occur in Syracuse, 
New York, aided by moisture from Lake Ontario.
 
 
Storm Totals:
Blizzard of 1993:
 
        SNOW
Mt. Mitchell, NC     52"
Syracuse, NY         43"
High Knob, VA        40"
Halcott Center, NY   40"
Latrobe, PA          36"
Albany, NY           27"
Pittsburgh, PA       24"
Beckley, WV          31"
Kancanagus, NH       28"
Chattanooga, TN      20"
Wilmington, DE       14"
Birmingham, AL       13"
New York City, NY    11"
 
WIND GUST 
Dry Tortugas                       109 mph
Flattop Mountain, NC               101 mph
Peconic (Long Island), NY           93 mph
Key West of Lake Okeechobee, FL     74 mph
New York City (LaGuardia), NY       68 mph
 
 
LOW PRESSURE RECORDS
Newark, NJ                  28.42"
Wilmington, DE              28.44"
Richmond, VA                28.51"
Augusta, GA                 28.94"
 
 
 
Thunder, Lightning...& Snow ?
 
        On Saturday morning, March 13, 1993, many people in the 
Eastern United States woke up to the sounds of gusting winds 
and crashing thunder.  Mystified by what they heard, they ran to 
their windows to see flashes of light amidst heavy, blowing snow.  
Thunder and lightning at the height of a blizzard?  
How could this happen?  
Although it is an unusual occurrence, thunderstorms can accompany a 
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snowstorm.  This weather phenomenon is known as thundersnow . 
 
        Moderate to heavy snow falls when warm, rising moist air overrides 
cold air close to the earth's surface.  Most snowstorms do not produce 
thunder and lightning because the dynamics in the atmosphere are not 
unstable enough to create this interesting phenomenon.
 
        Virtually all weather occurs in the lowest level of the atmosphere 
called the troposphere.  Significant decreases in temperature in the 
upper levels of the troposphere create unstable air.  An extremely 
powerful winter storm system, if accompanied by intensely cold air 
in the upper regions of the troposphere, can produce thundersnow.
 
 
        
 
               
        Although thundersnow is an uncomon event in most of the eastern 
United States, it does accompany lake effect snow in the Great Lakes 
region.  Meteorologists refer to this winter weather event as 
"thunder lake effect".  Because of their height and close proximity 
to cold air in the atmosphere, locations in the Rocky Mountains also 
experience thundersnow, particularly during the spring and fall months 
of the year.  The Appalachian Mountains rarely experience thundersnow 
as they lack the great heights of the Rockies.
  
 
 
 
 
The Storm of the Century released more snow, hail, rain and sleet than 
any other storm since 1888. - Life magazine, week of 13 Sep 93
 
 
The day the lightning broke all records
THE BLIZZARD of 1993, which wreaked havoc along the eastern 
seaboard of the US in March, didn't just set records for snowfall and 
low pressure.  It also produced an unusually large number of lightning 
flashes - up to [5000] an hour.  Richard Orville, of Texas A & M University, 
has studied this blizzard lightning (Geophysical Research Letters , 
vol 20, p 1367), examining data from a network of magnetic direction 
finders.  These devices recorded the characteristics of lightning flashes 
from cloud to ground across the US.
        Each of the  flashes recorded in Orville's survey was reported by at 
least two direction finders within 600 kilometers of the flash.  At this 
range, the detectors can distinguish between flashes carrying negative 
charge downwards, which accounts for most of them, and those carrying 
positive charge downwards which produce the remaining 13 per cent.
        The storm developed over Texas and the Gulf of Mexico on 12 March, then 
moved over Florida and up America's east coast.  It set records for snowfall 
in places such as Birmingham, Alabama, where 33 centimeters fell, and 
Cooperstown, New York, which had 71 centimeters.  There was most 
lightning near Florida, probably because of the warmth of the waters of 
the Gulf Stream.
        Overall, the storm produced 59 000 cloud-to-ground flashes, with a peak 
of 5100 flashes an hour and a maximum density of strikes of 0.16 per 
square kilometer just south of Tampa, Florida.  
The previous highest hourly flash rate published was 3300, 
though Orville says he knows of unpublished observations of 9100 an hour. 
 But he adds: "The reasons for the high flash rates [and] the apparent 
rapid cessation of cloud-to-ground lightning as the storm propagated 
north of hte Carolinas is still to be determined." - New Scientist 11 
September 1993
[ In paragraph 1, the text says 55 000, 
but I think it should probably be 5000. ]
[ 33 centimeters is 13 inches.  71 centimeters is 28 inches. ]
 
 
 

Two weeks after the blizzard, on 28 March 1993, Supernova 1993J in M81 was observed on Earth, 11 million light-
years away..

According to a 5 December 2001 article on the science@NASA web site: "... two satellite-based detectors: the Optical
Transient Detector (OTD) and the Lightning Imaging Sensor (LIS) ... By analyzing a narrow wavelength band around

http://science.nasa.gov/headlines/y2001/ast05dec_1.htm
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777 nanometers -- which is in the near-infrared region of the spectrum -- ... can spot brief lightning flashes even under
daytime conditions ... giving researchers their first complete picture of planet-wide lightning activity ...

... For reasons not fully understood, positive electric charge accumulates on smaller particles -- that is, on
hydrometeors smaller than about 100 micrometers -- while negative charges grow on the larger ones. Winds and
gravity separate the charged hydrometeors and produce an enormous electrical potential within the storm. ... where
does lightning strike most frequently? Central Africa. "There you get thunderstorms all year 'round," ... says ... Hugh
Christian, project leader for the National Space Science and Technology Center's (NSSTC's) lightning team at NASA's
Marshall Space Flight Center ... "[It's a result of] weather patterns, air flow from the Atlantic Ocean, and enhancement
by mountainous areas."...".

Some thunderstorms extend to 10 miles altitude,

and have blue jets at altitudes from 10 to 30 miles,

red sprites at altitudes from 30 to 60 miles,

and circular elves at altitudes from 60 to 70 miles,

as illustrated and described in the July 1997 issue of Discover magazine:
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that shows lightning below the blue jets.

 

According to the Drudge Report for 10 July 2001, on 6 July 2001 a tornado "...

which caused more than $8 million in damage, was captured by brave Paul Donovan from his [ Myrtle Beach, South
Carolina ] hotel balcony. The summer scare formed over the ocean as a waterspout and moved ashore into this busy
beach resort's business district, injuring several people, destroying mobile homes and overturning buses. ...".

 

On 3 April 1974, during the 1974 Super Outbreak of Tornadoes, a radar-determined cloud top of 68,000 feet was
observed.

The 1974 Super Outbreak spawned 148 Tornadoes,

the largest number of tornadoes ever produced by one storm system. Thirty of these tornadoes were classified as F4 or
F5 on the Fujita-Pearson Scale. Before the fourteen state rampage was finished, over 300 people had lost their lives in
48 killer tornadoes. On the morning of April 3, an area of low pressure was located in central Kansas. A warm front
extended east-northeastward through the lower Ohio River Valley. South of this front, extremely unstable air had
gathered during the overnight hours and was rapidly spreading north. A cold front stretched from the area of low
pressure south through Texas. At the upper levels of the atmosphere, a powerful trough was spreading strong winds
aloft over much of the eastern half of the country. With the warm air in place and a cold front approaching, along with
favorable upper air dynamics, intense thunderstorms developed rapidly in the afternoon of April 3. Those
thunderstorms spawned nearly 150 tornadoes across parts of the Midwest, Ohio and Tennessee River Valleys and
Southern states from the afternoon of the 3rd into the early morning hours of the 4th. An astonishing six F5 tornadoes
were spawned. An F5 tornado hit Guin, Alabama, destroying the entire town and killing 20. Fortunately for Huntsville,
Alabama, the tornado lifted back into clouds just before reaching the city limits. Nearly 30 people perished in
Brandenburg, Kentucky when another F5 tornado touched down, leaving the town in ruins. Over 300 homes were
destroyed and over 2,100 were damaged by an F5 in Xenia, Ohio, which killed 34.

The 1998 US Tornado Death Toll is the highest since the 1974 Super Outbreak.

Could the 1998 Tornado outbreak be related to the 1997-1998 El Nino?

1974 was not an El Nino year. Could the 1974 Super Outbreak have been related to human attempts to modify and
control storms?

http://www.drudgereport.com/
http://www.heldref.org/ww/qr/qry.cloudht.html
http://www.heldref.org/ww/qr/qry.cloudht.html
http://208.134.241.130/breaking_weather/encyclopedia/tornado/history.html#super
http://208.134.241.130/breaking_weather/encyclopedia/charts/tornado/fujita_scale.html
http://www.nssl.ou.edu/~spc/products/sta-lists/statij98.htm
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Can humans modify and control storms on Earth?

According to the American Meteorological Society:

There is no generally accepted conceptual model for modifying tropical disturbances.
Hurricane modification experiments of the 1950s and 1960s were inconclusive.
Although strong interest continued into the 1970s, no organized research effort was undertaken.
Few studies have been devoted to this subject for the past 20 years.

The Spring 1997 Newsletter on Atmospheric Electricty, of the AMS, AGU, and ICAE discusses subjects including
cloud seeding, electrostatic, and electromagnetic phenomena. See also the Fall 1997 Newsletter, the Spring 1998
Newsletter , the ICAE '99 Homepage, and the Atmospheric Electricity Homepage.

According to the Proceedings of the 1997 Test Technology Symposium of the U. S. Army Test and Evaluation
Command (TECOM), a major subordinate command of the U.S. Army Materiel Command (AMC):

Session B: Advanced Weapon/Instrumentation Technologies, with John Hopkins, included the topic of
WEATHER MODIFICATION.
As of 17 April 1998, the web page for Session B was not found on the web, but I found a reference about it by
going to an Alta Vista search engine web page, where it was Item no. 10 of the list.

Some people say that things such as HAARP might be used for weather modification.

According to a 12 August 2000 article by Robert Mathews in the New Scientist, "... Ben Eastlund ... an expert on
electromagnetism ... thought, why don't we create a missile shield in the ionosphere using microwave antennas
powered by natural gas generators? By firing microwaves at the ionosphere ... you can generate a huge cloud of
energetic electrons, corralled by the Earth's magnetic field. As the ballistic missiles fell through this cloud, the
electrons would set off the chemical explosives in the missiles, detonating their nuclear warheads before they could do
any harm. ... Eastlund's idea. ... demand[ed] a huge array of antennas 20 kilometres across, capable of zapping the
ionosphere with a million megawatts of microwave power ... Eastlund ... saw that with so much power, it might be
possible to heat the edge of the jet stream of high-speed winds that passes right over Alaska, altering its
direction. ... experiments in the late 1960s suggested that you could weaken hurricanes significantly by using silver
iodide to trigger rainfall at the expense of vicious winds. ... Eastlund's new proposal for weather modification: using
microwaves to choke off killer tornadoes. Courtesy of ... non-linear effects, Eastlund found he could make do with a
lot less power to quash tornadoes than he had initially envisaged ... The basic idea is that a network of satellites
equipped with vast solar panels, tens of kilometres across, collect the Sun's light and convert it into microwaves ... an
SPS with relatively small solar panels--a few kilometres across, say--could produce a billion watts or so ... the
University of Oklahoma ... Center for Analysis and Prediction of Storms (CAPS) ... simulation showed that a blast of
microwaves from an SPS might indeed choke off tornado formation. ... kilometre-sized SPS would ... hit the
downdraft with a tightly focused beam of microwaves with a frequency between 10 and 100 gigahertz--a
frequency range absorbed by water vapour and raindrops--and pack a punch of about a billion watts. ... the
power density would be around 1 watt per square centimetre, which isn't all that different from what you get
inside a microwave oven ... As for high-flying planes getting between the storm and the beam, the SPS radar would
detect these and switch the beam off until the plane had passed. Unfortunately, ... birds are ... being fried ... People are
70 to 80 per cent water ... You need ... [to] ... be able to control the beam so that it doesn't hurt people ...".

 

According to a 13 February 2002 BBC article: "... Conservationists have expressed alarm at the demise of around

250 million Monarch butterflies, frozen to death in a freak cold front in central Mexico. ...

http://www.ametsoc.org/AMS/policy/wxmod.html
http://ae.atmos.uah.edu/AE/ams_97a.html
http://ae.atmos.uah.edu/AE/ams_97b.html
http://ae.atmos.uah.edu/AE/ams_98a.html
http://ae.atmos.uah.edu/AE/ams_98a.html
http://icae.atmos.uah.edu/
http://ae.atmos.uah.edu/
http://www.tecom.army.mil/tts/proceed/abarnes/tsld001.htm
http://www.tecom.army.mil/
http://www.tecom.army.mil/
http://www.amc.army.mil/
http://www.tecom.army.mil/tts/proceed/abarnes/tsld001.htm
http://www.altavista.digital.com/cgi-bin/query?pg=q&what=web&kl=XX&q=%2B%22weather+modification%22&search.x=31&search.y=9
http://www.leadingedgenews.com/angels.htm
http://www.newscientist.com/
http://news.bbc.co.uk/hi/english/world/
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... The World Wildlife Fund said the Monarchs, which died last month, were killed by a combination of cold weather
and rain. Millions of butterflies make the annual flight of up to 3,000 miles from Canada or the United States to
Mexico. They leave North America in the spring and arrive in the pine forest havens in Michoacan, west of Mexico
City in October or November. Their arrival coincides with Mexico's Day of the Dead celebrations. Many villagers
believe the butterflies represent the spirits of their ancestors. ... deforestation may have exacerbated the cold snap's
effect on the butterflies by reducing the forest canopy which helps to regulate temperature. ...".

Here is a GOES infrared satellite image of 2345Z 12 Jan 2002 from Unisys:

According to a 12 February 2002 New York Times article by Carol Kaesuk Yoon: "... After a severe winter storm in
mid-January, in the mountains of central Mexico, dead monarch butterflies lay in piles on the ground, in some places
more than a foot high. Between 220 and 270 million frozen butterflies had rained down from roosts where they
normally festooned towering trees, researchers estimated. "It was really macabre," said Dr. Lincoln P. Brower, a
butterfly biologist. "I've been going down there for 25 years, and I've never seen anything like it." Most of the
monarchs in the two biggest colonies in Mexico were killed in the storm, in the largest known die-off ever of these
butterflies, according to a report by Dr. Brower and a team of researchers from Mexico and the United States. ... 74
percent of the monarchs at the Sierra Chincua colony and 80 percent at the Rosario colony had been killed. Along with
a few smaller colonies, which scientists have not surveyed, the butterflies in these major colonies make up the entire
breeding stock of monarchs for the eastern United States and Canada. ... The Rosario and Sierra Chincua colonies are
thought to harbor perhaps two-thirds of all the butterflies in Mexico's monarch sanctuaries, which are in mountains in
the state of Michoac·n, west of Mexico City. ... the species as a whole was not in danger because other, smaller
populations of monarchs that did not migrate to Mexico could be found elsewhere, such as in the western United
States. ... According to the report, the storm on Jan. 12 and 13 dropped about four inches of rain in the area and was
followed by freezing temperatures, a deadly combination as monarchs are known to be particularly susceptible to
freezing if they become wet. ... the thinning of the forests in the relatively small area they have chosen for their
habitats could threaten the butterflies by increasing their exposure to these elements. ... an earlier study showed that in
the last 30 years, nearly half the prime forest in the area had been degraded or destroyed. ... the number of acres
covered by monarchs and counts of monarch-filled trees are thought to provide reliable estimates of colony size. So
researchers compared the size of the area covered by monarchs and the numbers of trees, both before and after the
storm, to determine the reduction in colony sizes. "This is the lowest known number of butterflies at these sites over
the last 27 years, " Dr. Taylor observed. ... Dr. Brower said he feared that the numbers, if anything, were an
underestimate of the actual death toll, as researchers only counted the butterflies on the ground. He said he had just
received word from researchers in Mexico that the storm had left monarchs dead everywhere, including at their roosts
in the trees. "Some of these clusters hanging on the trees are just all dead," he said. "It's terrible." ...".

http://weather.unisys.com/
http://www.nytimes.com/
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Core Spins Faster Than Earth, Lamont Scientists Find

    

Scientists at Columbia University's Lamont-Doherty Earth Observatory have found that the Earth's inner core is
rotating faster than the planet itself.

The Earth's solid iron inner core, which was discovered by seismological studies in 1936, is estimated to be roughly the
size of the moon. It rotates because it is surrounded by a much larger liquid outer core, and together the two form a
giant electrical motor.

The really surprising thing is how fast the core is moving, said seismologist Paul Richards, who along with fellow
seismologist Xiaodong Song made the discovery at Columbia University's Lamont-Doherty Earth Observatory in
Palisades, N.Y.

They found that the inner core rotates in the same direction as the Earth, but completes its once-a-day rotation about
two-thirds of a second quicker than the entire planet, which is remarkably fast in geological terms. Over the past 100
years that extra speed has given the core a quarter turn on the planet as a whole.

Richards and Song said the motion is about 100,000 times faster than the drift of continents. It takes about 400 years
for the inner core to make a complete revolution inside the Earth.

Richards said the discovery was made possible by advances over the last few years in measuring earthquake-generated
seismic waves passing through the inner core.

Scientists used data from seismic waves from 38 earthquakes between 1967 and 1995 near the South Sandwich Islands
at the southern tip of the planet.

They measured the speed of the waves from the quakes that traveled up through the inner core to Alaska and found
that the waves arrived three-tenths of a second faster in the 1990s than they did in the 1960s.

They also compared the arrival times of waves that merely passed through the outer core and found that they remained
constant over the 28-year period.

The Earth's core was formed early in the creation of the planet as molten iron sank toward the center. As the planet
cooled, some molten iron began to solidify to create the core, which is kept solid by enormous pressure.

The motion of the inner core has never before been detected or measured. The finding, reported July 18, 1996, in the
journal Nature, will likely advance understanding of how the Earth's magnetic field is created and why it reverses
periodically; how heat flows through the planet, and how the Earth's multi-layered interior has evolved.
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The inner core rotates in the same direction as the Earth and slightly faster, completing its once-a-day rotation about
two-thirds of a second faster than the entire Earth. Over the past 100 years that extra speed has gained the core a
quarter-turn on the planet as a whole, the scientists found. Such motion is remarkably fast for geological movements --
some 100,000 times faster than the drift of continents, they noted. The scientists made their finding by measuring
changes in the speed of earthquake-generated seismic waves that pass through the inner core.

The research was conducted by Xiaodong Song and Paul G. Richards, seismologists at Lamont-Doherty, Columbia's
earth sciences research institute in Palisades, N.Y. Dr. Song is the Storke-Doherty Lecturer and Dr. Richards the
Mellon Professor of Natural Sciences at Columbia.

Dr. Richards said in an interview:

For decades, the motion of the inner core has been the realm of theoreticians. For the first time, we have a hard piece
of observational evidence, an actual measurement, of what's happening down there.

The discovery of such a fundamental property will advance planetary understanding, the scientists said. It will spark
new research to explain the observed pattern of changes in Earth's magnetic field, including the way the north and
south poles have wandered and reversed periodically over Earth's history. It will yield new knowledge about
temperatures at the center of the Earth and the flow of planetary heat that ultimately drives the motions of tectonic
plates at Earth's surface to create mountains and oceans, split continents and cause earthquakes.

The Lamont-Doherty researchers' findings culminate a period of rapid discovery about the inner core. In the late 1980s
and early 1990s, several scientists, including Dr. Song when he worked with colleagues at the California Institute of
Technology, observed that seismic waves traveling through the inner core along a roughly north-south pathway moved
faster than those traveling closer to the equator. The scientists theorized that the enormous pressure in the Earth's core,
which is millions of times higher at the inner core surface than the atmospheric pressure at the Earth's surface, has
aligned iron atoms in a distinctive crystalline structure that slows down waves in some directions and creates a fast
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track for seismic waves in a near north-south direction. More recent studies also indicate that the fast-track axis is not
exactly north-south but is tilted slightly from the axis around which the Earth is rotating. The core's fast axis would
emerge at an imaginary point on Earth's surface up to 10 degrees from the north pole, where the spin axis would
emerge.

The Earth and the core are rotating on the same spin axis, but because the inner core rotates just a bit faster than the
planet as a whole, the fast axis through the core moves eastward. Over the years, it traces a circular path around the
north pole and moves to different positions relative to the Earth's mantle and crust. This basic feature allowed the
Lamont scientists to make their discovery.

Dr. Song and Dr. Richards studied seismic waves from 38 earthquakes that occurred between 1967 and 1995 near the
South Sandwich Islands at the bottom of the globe. They measured the speed of waves that traveled up through the
inner core to receiving seismographs in Alaska at the top of the globe and found that the waves arrived about 0.3
seconds sooner in the 1990s than they did in the 1960s.

The speed of the waves steadily increased over the period because the inner core's fast axis -- the fastest possible route
through the inner core -- was gradually becoming more closely aligned with the actual pathway traveled by the waves
between South Sandwich and Alaska, the scientists said. The change in the waves' speed showed that the fast axis was
in motion relative to the Earth, proving that the core is spinning faster than the Earth, they said.

As added proof, the Lamont-Doherty scientists measured travel times of seismic waves from earthquakes at the
Kermadec Islands near New Zealand that were received in Norway. These waves took longer to travel through the
inner core in the 1990s than they did in the 1980s because the core's fast axis had moved away from the seismic wave
pathway between Kermadec and Norway over that period.

The research was funded by the National Science Foundation. The NSF also has supported Lamont-Doherty's archive
of long-term, worldwide seismological records, which hold key data for measuring the inner core's rotation.

Dr. Song and Dr. Richards were intrigued by preliminary results last fall from a theoretical computer model simulating
the dynamo that creates Earth's magnetic field. The model, created by Gary Glatzmaier of the Los Alamos National
Laboratory and Paul Roberts of the University of California at Los Angeles, suggested that the Earth and its inner core
may rotate at different rates.

To prove the theory, the Lamont-Doherty seismologists identified a pathway that aligned closely with the inner core's
fast axis. On one end was a seismic monitoring station; on the other, a quake-prone region that consistently generated
many seismic waves to study. They compared the arrival times of seismic waves that traveled through the inner core
and those that passed merely through the outer core. The latter waves remained constant over the 28-year span, but
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those that traversed the inner core arrived slightly but steadily sooner over the three decades, they found.

Dr.Song and Dr. Richards calculated that over a year, the inner core rotates about one longitudinal degree more than
the Earth's mantle and crust. The inner core makes a complete revolution inside the Earth in about 400 years.

The Earth's core was formed very early in Earth's history as heavier molten iron sank toward the center of the planet.
As the Earth cooled and dissipated its internal heat toward the surface, some molten iron began to solidify to create the
dense, solid inner core at the center of the planet. Enormous pressure keeps the inner core solid in a region of
temperatures in the range of 7,000 degrees Fahrenheit and possibly much higher.

Fluid iron in the outer core has continued to solidify at the boundary between the two cores, so that over a billion
years, the inner core has grown steadily to its present diameter of 1,500 miles. (The inner and outer core together are
4,350 miles wide and the Earth's diameter is about 7,900 miles.) The electrical currents and convecting movements
within the Earth's liquid core generate the planet's powerful magnetic field, which in turn drives the inner core in the
way that can now be observed.

About a billion amps of current is flowing into and out of the inner core, across the boundary between the inner and
outer cores. This current, in the presence of a magnetic field, results in forces being applied to the inner core, which
then rotates. Essentially, the inner core rotates because it is part of a vast electric motor.

The inner core has a diameter about three-quarters that of the moon, and a mass density almost 13 times greater than
the density of water. The mass of the inner core is about one hundred million million million tons -- which is about 30
per cent greater than the mass of the moon.

Pressure at the inner core surface is millions of times higher than the atmospheric pressure at Earth's surface. Scientists
theorize that the enormous pressure has aligned iron atoms in a distinctive crystalline structure.

This crystalline structure creates a relatively north-south pathway through which seismic waves travel fastest through
the inner core.

This seismic wave fast-track is not exactly north-south but is tilted slightly from the axis around which the Earth is
rotating.

The material on this page is taken from a press release of Columbia University and an MSNBC article.

Tony's Home
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Salam Strong Gravity of Herbert-Sarfatti GravitoEM Static Region Quantum Sea Curvature
ZPF Fluctuations

connects the Realm of Musaka/Ganesha Fundamental Elementary Fermion Particles with the Realm of

Sidharth Compton Radius Vortex Gaja/Ganesha Physical Elementary Particles

that are Kerr-Newman Black Holes.

 

Virtual Gravitons of Sarfatti GravitoEM Induction Region Quantum Curvature ZPF
Fluctuations:

Micron-Scale for U(1) Electromagnetic Electrons;

Nanometer-Scale for SU(3) Color Force Quarks;

connect the Realm of Sidharth Physical Compton Radius Vortex Elementary Particles

with the Realms of Biological Cells, Clusters of Atoms , and GRW Dynamical Collapse.

0.07 eV mu-neutrinos would have kilometer scale

Many-Brane-Universes, Gravity, and Size-Scales

Click Here to see Vortex Symmetries.

This is my view of the relationships among

Musaka/Ganesha Fundamental Elementary Particles,

Gaja/Ganesha Physical Compton Vortex Elementary Particles,

GravitoEM Static Region Gaja/Ganesha Compton Vortex Phenomena, and

GravitoEM Induction Region Gaja/Ganesha Compton Vortex Phenomena:

Spin-Spin Contact Interactions

 

Neutrinos, with neither Electric nor Color Charge and with no tree-level mass, have such a large Compton Radius that
our Universe is in the interior of a Neutrino Compton Radius Vortex, as described by Sidharth.

LEP electron-positron scattering experiments have determined that Electrons, Muons, Tauons, C-Quarks, and B-
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Quarks are pointlike at least down to the scale of the Z mass, about 90 GeV, or about 10^(-16) cm.

U-Quarks, D-Quarks, and S-Quarks are so light that it is hard to separate them from QCD confinement effects, and
there are not many known T-Quark events (all at Fermilab, none at LEP), but jet cross-sections at Fermilab and LEP

are consistent with all Quarks being pointlike.

Also, cross-sections indicate that photons, gluons, and weak W and Z bosons are all pointlike.

These high-energy Deep Inelastic Scattering experiments do not see the physical Proton and Electron of a Hydrogen
Atom; rather, they see

the Valence Quarks and Sea Quarks and Gluons that are within the GravitoEM Static Region Proton Vortex whose
Compton Radius is about a fermi, 10^(-13) cm,

and

the Valence Electron and Sea Electrons, Positrons, and Photons within the GravitoEM Induction Electron Vortex
whose Compton Radius is about 10^(-11) cm.

(Since the physical Electron has only one Valence Electron, unlike the physical Proton with three Valence Quarks,
Deep Inelastic Scattering results can be interpreted (incorrectly in my opinion) as showing that the physical Electron is

pointlike down to at least 10^(-16) cm.)

In light of all this, there is a need for terminology to distinguish between the Valence and Sea pointlike particles seen
by Deep Inelastic Scattering, and the Physical Compton Radius Vortex Electron and Quarks of the Proton of the

Hydrogen Atom, so I call

the Valence and Sea pointlike particles Musaka/Ganesha particles, and

the Physical Compton Radius Vortex particles Gaja/Ganesha particles,

following the suggestion of Sidharth that the terminology for distinction should come from the Hindu God Ganesha
who connects the Macrosphere (elephant-Gaja) with the Microsphere (mouse-Musaka) by using Mathematics.

Within the GravitoEM Static Region Gaja/Ganesha Compton Radius Vortex, there are Valence Musaka/Ganesha
particles (Electron or Quarks) that determine the nature of the Vortex (Electron or Proton), and Sea particles and

antiparticles that make up the cloud of Musaka/Ganeshas that occupy the Vortex.

Within the GravitoEM Static Region Gaja/Ganesha Compton Radius Vortex, the Zero-Point-Fluctuations of the cloud
of Musaka/Ganesha particles produce a Salam-type strong gravity force.

Outside the Gaja/Ganesha Vortex, but still within a limited range, the Zero-Point-Fluctuations do not produce the
Salam-type strong gravity force, but do produce GravitoEM Induction Region Virtual Gravity Waves.

The GravitoEM Induction Region is larger than the Gaja/Ganesha Compton Radius Vortex by a factor of about the
cube root of the Planck Length divided by the Schwarzchild radius. Since the Planck Length is about 10^(-33) cm, the

Proton Schwarzchild radius is about 10^(-52) cm, and the Electron Schwarzchild radius is about 10^(-55) cm:

The Proton GravitoEM Induction Region radius is about 10(-7) cm = 1 Nanonometer,

and

the Electron GravitoEM Induction Region radius is about 10(-4) cm = 1 Micron.

Within the GravitoEM Induction Region radius, the Virtual Gravity Waves interact with strengths characteristic of the
Zero-Point-Fluctuations that create them, so that:
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The Proton GravitoEM Induction Region Virtual Gravitons, being derived from Zero-Point-Fluctuations of Color
Force Musaka/Ganesha Quarks and Gluons, would interact within their Nanometer range with strength characteristic

of the Color Force that holds nuclei together, on the order of MeV. This is in fact the energy range of Nanometer-sized
Xenon cluster phenomena.

The Electron GravitoEM Induction Region Virtual Gravitons, being derived from Zero-Point-Fluctuations of
Electromagnetic Musaka/Ganesha Electrons and Photons, would interact within their Micron range with strength

characteristic of Electromagnetism that holds atoms together, on the order of eV. This is in fact the energy range of the
cosmological era of recombination forming atoms from electrons and protons, and of molecular bonds. The Micron is

the size range of biological cells, large Atomic Clusters, and of a proposed range for GRW Dynamical Collapse.

 

 

GravitoEM Static Region Bohm Quantum Sea Curvature ZPF
Fluctuations

are described by Nick Herbert and Jack Sarfatti:

The GravitoEM Static Region is the region in which gravity acts like ElectroMagnetism in the ElectroMagnetic Static
Region, where the Electric Field varies as 1 / r^3.

The magnitude of ZPF fluctuations in the curvature of space in an Electron Compton Radius Vortex should be
determined by considering the static alteration dg of the SpaceTime metric g as given by the GravitoEM Static
Region equation 95 on page 72 of Wheeler's book Geometrodynamics (Academic Press 1962):

dg = ( Lp / L )^2

where Lp is the Planck Length (about 1.6 x 10^(-33) cm), and L is the characteristic length of the system under
consideration.

For the Sidhartha model, L = Rc , the Compton Radius, is about 3.86 x 10^(-11) cm for Electrons and about 10^(-13)
cm for Quarks.

(Note that the GravitoEM Induction Region [for Virtual Gravity Waves] fluctuation formula of equation
96,

dg = Lp / L

which is given by equation 96 on page 72 of Wheeler's book Geometrodynamics (Academic Press 1962)
and also given as equation 43.29 on page 1192 of Misner, Thorne, and Wheeler (Gravitation, Freeman
1973), is not correct for the Compton Radius Vortex.

As Jack Sarfatti says, you should "... use dg = Lp / L for the GravitoEM Induction Region [for Virtual
Gravity Waves] and use Nick's formula [ dg = ( Lp / L )^2 ] for GravitoEM Static Region - which is
what makes sense for Sidharth's model! ...".)

As Nick Herbert points out, the formula dg = ( Lp / L )^2 = Lp^2 / L^2 implies that the magnitude dR of ZPF
fluctuations in the curvature of space in a region of characteristic dimension L is given for the GravitoEM Static
Region case by

dR of the order of about Lp^2 / L^4
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(Compare equation 43.31, dR = Lp / L^3 , on page 1193 of Misner, Thorne, and Wheeler, which would
come from the GravitoEM Induction Region [for Virtual Gravity Waves] fluctuation equation 43.29, dg
= Lp / L.)

As Jack Sarfatti calculates in August 1998 e-mail messages using order of magnitude estimates (so that factors like 2
and pi can be omitted for clarity of argument):

For the Electron Compton Radius Rc = hbar / m c

and a Quantum Black Hole of Schwarzschild Radius Rsw = G m / c^2

the classical curvature R is given by

R = Rsw / Rc^3

Therefore, the dimensionless measure of curvature fluctuation dR / R is given by

dR / R = ( Lp^2 / L^4 ) / ( Rsw / Rc^3 ) = ( Lp^2 Rc^3 ) / ( L^4 Rsw )

so that

dR / R = ( Lp^2 Rc^3 ) / ( L^4 Rsw ) = ( Lp^2 Rc^3 ) / ( Rc^4 Rsw ) = Lp^2 / ( Rc Rsw ) =

= ( G hbar / c^3 ) / (( hbar / m c ) ( G m / c^2 )) = ( G hbar m c c^2 ) / ( c^3 hbar G m ) = 1

Jack Sarfatti then concludes:

"... Nick Herbert's ... formula for the quantum fluctuations in the curvature tensor using Newtonian constant for gravity
... shows that quantum gravity curvature fluctuations are enormous at the Compton wavelength of an elementary
particle.

This is an alternate way of picturing creation of real particle-antiparticle pairs which are strong when distances below
the Compton scale are probed. ...

... This supports the idea that elementary particles are quantum blackholes as Jack Sarfatti suggested more than 25
years ago ... this also shows that quantum gravity fluctuations are large on a scale much larger than the Planck scale.
They are large at the Compton wave length. ... "

 

The Herbert-Sarfatti GravitoEM Static Region picture supports the conclusion of Sidharth:

"... In other words the entire curvature of the [Electron Compton Radius Vortex] ... can be thought
to have been created by these fluctuations alone ...".

The SpaceTime Curvature created by the Bohm Quantum Sea Curvature ZPF Fluctuations corresponds to
Short-(Compton Radius)-Range

Salam Strong Gravity

( Click here to see about Gravity Strengths on Various Size-Scales. )

http://xxx.lanl.gov/abs/quant-ph/9808031
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Jack Sarfatti remarked (e-mail August 1998) that Abdus Salam invited him to Trieste in 1973 because Sarfatti and
Salam both "... had the idea that elementary particles were little black holes. It was Salam who realized that ... gravity
must get very strong on a small scale - that Newton's gravity is for macro - distances only. ... you DON'T use Gnewton
= 6.67 x10^(-11) MKS in Sidharth's [Compton Radius Vortices] ... You use instead

Gsalam exp(-r/L) + Gnewton where in Salam's original L is of the order of a fermi [, or 10^(-13) cm] ... Gsalam =
10^40 Gnewton ..." In other words:

G_Far Field Ordinary = 1 / Mplanck^2

G_Near Field Salam = 1

Note that the mass factor for gravitation has a visualization (arising from e-mail discussion with Dick
Andersen). Gauge bosons are visualized as going from a source through a medium to a target. The
graviton by itself is long-range and massless, but virtual Planck-mass black holes in spacetime absorb
some of the gravitons as they go through the spacetime medium, thus weakening the gravitational force
and producing the weaker effective gravitational force that is observed by experiments.

In the Near Field Induction/Static Region, the gravitons effectively bypass the virtual Planck-mass
black holes in spacetime that absorb some Far Field gravitons as they go through the Far Field
Region of the spacetime medium.

 

The GravitoEM Induction Region Quantum Curvature ZPF Fluctuations has, for an
Electron, a range of about a micron.

The GravitoEM Induction Region is the region in which gravity acts like ElectroMagnetism in the ElectroMagnetic
Induction Region, where the Electric Field and Magnetic Field both vary as 1 / r^2.

As Jack Sarfatti calculates in August 1998 e-mail messages using order of magnitude estimates (so that factors like 2
and pi can be omitted for clarity of argument):

Wheeler's formula for the order of magnitude of classical R is

R = (G/c^2)density.

Take the density of an elementary particle of observed renormalized mass m to be density = m / Rc^3, where Rc =
hbar / mc is its Compton Radius, so that

R = ( m / Rc^3 ) ( G / c^2 ) = ( G m / c^2 ) / Rc^3 ) = Rsw / Rc^3

Then, the dimensionless measure of curvature fluctuation dR / R is given by

dR / R = ( Lp / L^3 ) / ( ( m / Rc^3 ) ( G / c^2 ) ) =

= ( Lp / L^3 ) / ( Rsw / Rc^3 )

For the case of GravitoEM Induction Region unit dR / R = 1 curvature fluctuations for an Electron with Compton
Radius 3.86 x 10^(-11) cm, of the order of 10^(-11) cm,

L = Rc ( Lp / Rsw)^(1/3) = Rc ( 10^(-33) / 10^(-55) )^(1/3) =

= 10^(-11) ( 10^22 )^(1/3) = 10^(-11) 10^7 = 10^(-4) cm = 1 Micron.
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As Jack Sarfatti says, these GravitoEM Induction Region Virtual Gravity Wave fluctuations correspond to Virtual
Gravitons, not real gravitons. Therefore

GravitoEM Induction Region Virtual Gravitons

extend beyond an Electron

for a distance on the order of

1 Micron.

 

For the case of GravitoEM Induction Region unit dR / R = 1 curvature fluctuations for a Quark with Compton
Radius 6.31 x 10^(-14) cm, of the order of a fermi, 10^(-13) cm (using the constituent mass of Up and Down Quarks
from the D4-D5-E6 physics model of 312.8 MeV, or 612.1 times the Electron Mass) ,

L = Rc ( Lp / Rsw)^(1/3) = Rc ( 10^(-33) / 10^(-52) )^(1/3) =

= 10^(-13) ( 10^19 )^(1/3) = 10^(-13) 10^6 = 10^(-7) cm = 1 Nanometer.

As Jack Sarfatti says, these GravitoEM Induction Region Virtual Gravity Wave fluctuations correspond to Virtual
Gravitons, not real gravitons. Therefore

GravitoEM Induction Region Virtual Gravitons

extend beyond a Quark

for a distance on the order of

1 Nanometer.

 

GravitoEM Induction Region phenomena occur outside the outer boundary of a Compton Radius Vortex,

where physical SpaceTime is 4-Real-dimensional

(unlike the 4-Complex-dimensional SpaceTime at and within the boundary of a Compton Radius Vortex.)

 

Jack Sarfatti has noted that "... Wheeler's [GravitoEM Induction Region] formula [for 0.07 eV mass mu-neutrino]
gives a really big range. The classical wormhole radius ... is 10^(-62) cm. So that [Planck/Classical] = 10^(-33) / 10^(-
62) = 10^29 So 10^(29/3) = 10^(2/3) 10^9 ... So effective GravitoEM Induction Region range is of order 10^(-4) 10^9
= 10^5 cm or a thousand meters [or a kilometer]. ..."

 

 

What Physical Phenomena might be associated with GravitoEM Induction
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Region Virtual Gravity Waves?

They could possibly be tested experimentally by looking for micron-scale effects of Virtual Gravitons. However, I
don't think that detecting them with conventional experimental equipment will be easy. For example, Hans Christian
Von Baeyer in his article Big G in the March 1996 issue of Discover Magazine said: "... three independent laboratories
announced new high-precision measurements of the strength of the force of gravity. To the astonishment of the
audience, the three measurements disagreed with one another by considerable amounts, and worse, none of them
matched the value that physicists have accepted as correct for more than a decade. No one could offer so much as a
hint to explain the discrepancies. ... the uncertainty in the value of G remains astronomical by today's exacting
standards. Historically, G was the first universal constant of physics, and ironically it is by a wide margin the least well
known. ..." Further, the 1998 Particle Data Group Review of Particle Properties says: "... GN gravitational constant
...Value: = 6.70711(86) x 10 ^(-39) hbar c (GeV/c^2 ) ^(-2) - Uncert. (ppm): 128 - Absolute lab measurements of GN
[have been] performed only on scales of 10^(-1 +/- 1) m [from a centimeter to a meter] ...". Since, according to the
1998 Particle Data Group Review of Particle Properties, "... Absolute lab measurements of [Gravity have not been]
performed ... on scales [smaller than a centimeter] ...", as of now no experiments would have directly detected the
effects of GravitoEM Induction Region Virtual Gravity Waves, which are Micron-Scale for Electrons and Nanometer-
Scale for Quarks. However, according to an article in the New Scientist of 24 October 1998, "... Table-top
experiments are under way at Stanford and the University of Colorado to test ... [the strength of gravity at
scales of less than 100 micrometers] ... 'We expect preliminary results within a year,' says John Price of the
University of Colorado in Boulder. ...'. See also Elsevier Science Article 8090301 and Elsevier Science Article
9090101, which also deal with submillimeter gravity.

In Physical Review Letters 86 (2001) 1418, Hoyle, Schmidt, Heckel, Adelberger, Gundlach, Kapner, and Swanson say:
"... Motivated by higher-dimensional theories that predict new effects, we tested the gravitational 1 / r^2 law at
separations ranging down to 218 microns using a 10-fold symmetric torsion pendulum and a rotating 10-fold
symmetric attractor. We improved previous short-range constraints by up to a factor of 1000 and find no deviations
from Newtonian physics. ...".

In Nature 421 (27 February 2003) 922-925, Long, Chan, Churnside, Gulbis, Varney, and Price, of the University of
Colorado, say: "... we report a search for gravitational-strength forces using planar oscillators separated by a gap of
108 um [micrometers] .. which has a 6-um uncertainty ...

... No new forces were observed ... our result is a 95% confidence limit on the Yukawa strength alpha ... relative to
gravity ... as a function of range lambda [in meters] ... An unpublished limit from the Stanford experiment is also
shown; it is derived in the presence of a background force. ...The cosmological energy density needed to close the
universe, if converted to a length by taking its inverse fourth root (in natural units where hbar = c = 1), corresponds to
about 100 um. This fact has led to repeated attempts to address difficulties connected with the very small observed size
of Einstein's cosmological constant by introducing new forces near 100 um. Our result is the best upper bound on alpha
in this region, but we have not quite reached gravitational sensitivity. ... it is an important goal for the future to reach
gravitational strength at even shorter distances, perhaps down to 10 um. Experiments atttempting to reach such
distances will confront rapidly increasing background forces, especially electrostatic forces arising from the spatially
non-uniform surface potentials of metals. ... because of the finite stiffness of any shield they ... cause background

http://www.discover.com/
http://pdg.lbl.gov/
http://pdg.lbl.gov/1998/consrpp.pdf
http://pdg.lbl.gov/1998/consrpp.pdf
http://pdg.lbl.gov/1998/consrpp.pdf
http://pdg.lbl.gov/
http://pdg.lbl.gov/1998/consrpp.pdf
http://pdg.lbl.gov/1998/consrpp.pdf
http://www.newscientist.com/ns/981024/fifth.html
http://channels.reed-elsevier.com/ScienceRTW/ElsevierScience/docs/d8090301.htm
http://channels.reed-elsevier.com/sciencertw/elsevierscience/docs/d8090101.htm
http://channels.reed-elsevier.com/sciencertw/elsevierscience/docs/d8090101.htm
http://link.aps.org/abstract/PRL/v86/p1418
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forces to be transmitted between test masses. Stretched membranes (as used by the Washington group) are more
effective than stiff plates at the shortest distances, but it remains to be seen down to what distance the background
forces can be effectively suppressed. ...".

 

In addition to GravitoEM Induction Region Virtual Gravity Waves, the Kaluza-Klein SuperString people have also
described a model of gravity in which some of their extra dimensions are compactified at millimeter scales rather than
Planck scales, resulting in gravity at sub-millimeter levels that could be "... millions of times stronger than the inverse-
square ..." according to the New Scientist 24 October 1998, as well as Elsevier Science Article 8090301, Elsevier
Science Article 9090101, and hep-th/9809124 and related papers. However, Mirabelli, Perelstein, and Peskin in hep-
ph/9811337 have shown from present-day collider physics experimental observations that:

if 6 of the Kaluza-Klein SuperString extra dimensions are large, they cannot be larger than 6.9 x 10^(-12) cm;
if 4 of the Kaluza-Klein SuperString extra dimensions are large, they cannot be larger than 1.9 x 10^(-9) cm;
if 2 of the Kaluza-Klein SuperString extra dimensions are large, they cannot be larger than 4.8 x 10^(-2) cm.

 

Since the Higgs mechanism interacts with both Gravity and the ElectroWeak U(1)xSU(2) Force, and with the
Color SU(3) Force through its Yukawa coupling, it is possible that

Strong Gravity in the Induction or Static Regions could couple Gravity to Electromagnetism,
the Weak Force, and the Color Force much more strongly than the very weak coupling in the

Far Field Region.

In a different theoretical context (that of large dimensions in SuperString theory), Lawrence Hall and Christopher
Kolda in hep-ph/9904236 show that "... If spacetime contains large compact extra dimensions [or, perhaps, if Strong
Gravity in the Induction or Static Regions couples Gravity to Electromagnetism], the fundamental mass scale of nature,
LAMBDA, may be close to the weak scale, allowing gravitational physics to significantly modify electroweak
symmetry breaking. ... At Run II of the Tevatron collider, a signal for extra dimensions {or Strong Gravity] will be
discovered if LAMBDA is below 2.5 (1) TeV for a Higgs boson of mass 100 (300) GeV. Furthermore, such a signal
would point to gravitational physics, rather than to new conventional gauge theories at LAMBDA. The discovery
potential of the LHC depends sensitively on whether the gravitational amplitudes interfere constructively or
destructively with the standard model amplitudes, and ranges from LAMBDA = 3 - 10 (2 - 4) TeV for a light (heavy)
Higgs boson. ...". They indicate that the general effect of coupling Gravity to Higgs and Photons is to enhance Higgs
decay to two Photons, while the general effect of coupling Gravity to Higgs and Gluons is to enhance Higgs
production by Gluon-Gluon fusion, but also to diminish the branching ratio of Higgs decay to two Photons.

 

What about indirect effects?

In very symmetrical structures, such as NaCl salt crystals, it is likely that the physical effects cancel out and are
unobservable.

GravitoEM Induction Region Virtual Gravity Waves may explain phenomena associated with
less strictly symmetrical structures, such as

Biological Cellular Structures,

some types of

http://www.newscientist.com/ns/981024/fifth.html
http://channels.reed-elsevier.com/ScienceRTW/ElsevierScience/docs/d8090301.htm
http://channels.reed-elsevier.com/sciencertw/elsevierscience/docs/d8090101.htm
http://channels.reed-elsevier.com/sciencertw/elsevierscience/docs/d8090101.htm
http://xxx.lanl.gov/abs/hep-th/9809124
http://xxx.lanl.gov/abs/hep-ph/9811337
http://xxx.lanl.gov/abs/hep-ph/9811337
http://xxx.lanl.gov/abs/hep-ph/9904236
http://xxx.lanl.gov/abs/hep-ph/9904236
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Clusters of Atoms,

and

GRW Dynamical Collapse.

 

Biological Cellular phenomena

and

Electron Micron-Scale GravitoEM Induction Region phenomena

 

Hameroff and Penrose propose that Consciousness and Thought are biological processes
acting at the Cellular level involving Microtubules.

 

Perhaps Electron GravitoEM Induction Region Virtual Gravity Wave phenomena, whose
range is the order of a Micron,

may play a key role in the

Biology of Quantum Consciousness

The general size scale of biological Cells is the order of microns.

A typical Cell has a nucleus (central red blob), a Cell wall membrane (red boundary), a Structural Framework of
Microtubules (long gray lines), and a Centrosome from which (in most animal cells) Microtubules grow.

Alfred Schoeller (by an e-mail message) told me about a paper by his friend Min Wang - Microtubule polarity and the
direction of pigment transport reverse simultaneously in surgically severed melanophore arms (Cell. 1984
Jul;37(3):753-65) - reporting that "... They severed arms of erythrophores (special cells from certain fish) by
microdisection and found that microtubules can form a new cell center in the severed arms (without a nucleus) ... This
means that cells are some sort of holographic with an incredible cytoplasmic organization ...".

That is exactly what is implicit in the microtubule model of quantum consciousness. Not only can microtubule
information patterns form thoughts, but they can also contain holographic information about how to organize new cell

http://www.consciousness.arizona.edu/hameroff/or.html
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centers etc. In my view, the whole body (all of which has microtubules) can be involved in consciousness, not just the
brain, although the brain has a neural organization structure that enables the thoughts to be expressed by muscles
(vocal, gestures, writing, etc) whose activity is directed by the brain neural center, so that a naive first approximation is
to consider the brain as the center of thought in the body. However, more nearly accurately in my view, consciousness
is a whole-body holographic microtubule process. I am amazed that such an important result as the Min Wang paper
has not attracted massive attention over the past 20 years.

 

The Microtubules are made of protofilaments, which in turn are made of tubulin molecules:

The Centrosome, in most animal cells, acts as a Microtubule Organizing Center.

Most Centrosomes contain a pair of Centrioles arrranged at right angles to each other in an L-shaped
configuration.

A Centriole

is about 200 nm wide and 400 nm long. Its wall is made up of 9 groups of 3 microtubles. You can regard
the A microtubule of a triplet as being a complete microtubule, with the B and C microtubules being

incomplete microtubules fused to A and B respectively.

Each triplet is tilted in toward the central axis at an angle of about 45 degrees.

(The illustrations and information about cells, microtubules, and centrioles are from Molecular Biology of
the Cell, 2nd ed, by Alberts, Bray, Lewis, Raff, Roberts, and Watson (Garland 1989).

The 9 groups of 3 Microtubules in a Centriole

might correspond to the

27 Complex Dimensions of E7 / E6xU(1)

and to the

each of the two 27-dimensional representations of the Lie Algebra E6 of the D4-D5-E6 physics model.
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If the 2 orthogonal Centrioles of a Centrosome are taken together to make 27x2 = 54 microtubules,

the 54 might correspond to the

54 Real Dimensions of E7 / E6xU(1).

and to

both of the two 27-dimensional representations of the Lie Algebra E6 of the D4-D5-E6 physics model.

If the Centriole's central tube is added to make 28 tubes,

the 28 might correspond to the

28-Quaternionic-Dimensional E8 / E7xSU(2)

and to the

28-dimensional representation of the Lie Algebra D4 = Spin(8) of the D4-D5-E6 physics model.

If the 2 orthogonal Centrioles of a Centrosome are taken together to make 28x2 = 56 microtubules,

the 56 might correspond to the

56-dimensional representation of the Lie Algebra E7.

Therefore, E7 and E8 structures could be present in the two different regimes in two different
forms:

GravitoEM Static Region, inside the Electron Compton Radius Vortex, as an
organizer of elementary particles of the physical Standard Model plus Gravity as in
the D4-D5-E6 physics model;

GravitoEM Induction Region, outside the Electron Black Hole but within the
Micron scale of the Electron GravitoEM Induction Region Virtual Gravitons, as an
organizer of microtubules that could carry the Quantum Information of
consciousness.

 

Hameroff and Penrose

"... approximate the time scale [of pre-conscious to conscious processing] to be equivalent in some cases to that
found by Libet et al (1979) and others (e.g. Deeke et al, 1976; Grey-Walter, 1953) to be characteristic of the transition

from pre-conscious to conscious processing (up to 500 msec). ..."

As a physical mechanism of consciousness, Hameroff describes a quantum gravity process: "... When the quantum
gravity threshold is reached according to

http://www.consciousness.arizona.edu/hameroff/or.html
http://www.consciousness.arizona.edu/hameroff/thou.html
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E = hbar / T

[where E is energy, hbar is Planck's constant, and T is time] self-collapse = (objective reduction) abruptly occurs. ..."

Penrose and Hameroff have named that process Orch OR (for Orchestrated Objective Reduction).

Jack Sarfatti has noted that the Micron-Scale Electron GravitoEM Induction Region length "... may be the proper scale
for Orch OR ... That is [in the equation] E = hbar / T [you should use]

E = G (density of water)^2 [Micron]^5

..."

Then, if you round off things like G to 10^(-7) from 6 x 10^(-8), you get for the characteristic time:

T = hbar / E = hbar / ( G (1 g^2 / cm^6) (10^(-4) cm)^5 ) =

= (10^(-27) g cm^2 / sec) / ((10^(-7) cm^3 / g sec^2)(10^(-20) g^2 / cm)) =

= 10^(-27 +7 +20) (g cm^2 g sec^2 cm) / (sec cm^3 g^2) = 10^0 sec = 1 sec.

which is indeed the order of the time scale proposed by Hameroff and Penrose.

Therefore:

Orch OR

does NOT require Planck-scale Quantum Gravity, but may be an

Electron Micron-Scale GravitoEM Induction Region phenomenon.

 

Jack Sarfatti says "... It is interesting that the Wheeler [GravitoEM Induction Region] formula for an electron gives
large curvature fluctuation ... out to a micron. Is there some kind of electron-neutrino-quantum gravity resonance here
on the mesoscopic scale of a micron? ...".

Further, OSCILLATIONS between mu-neutrinos (Compton radius of about a micron) and e-neutrinos (Compton
radius as big as our universe ) might form some sort of link between

cell-level individual consciousness

and

universe-level collective consciousness.

 

 

 

http://www.consciousness.arizona.edu/hameroff/or.html
http://www.consciousness.arizona.edu/hameroff/or.html
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Atomic Clusters,

Electron Micron-Scale GravitoEM Induction Region phenomena,

and

Quark Nanometer-Scale GravitoEM Induction Region phenomena

 

Many phenomena involving Clusters of Atoms are poorly understood by conventional theories.

Examples of such interesting phenomena include:

The aqueous solution phenomenon of Cold Fusion.

Extraordinary Quantum Properties of Massive Gold Clusters: According to and April 17, 1977, announcement by Dr.
Robert L.Whetten, Professor of Physics and Chemistry at Georgia Tech, a new series of highly stable and massive
gold-cluster molecules that possess a set of extraordinary quantum properties. ... Each molecule in the new series has a
compact, crystalline gold core. This pure metallic core, just one-to-two billionths of a meter (1-2 nanometers) across,
is encapsulated within a shell of tightly packed hydrocarbon chains linked to the core via sulfur atoms. The principal
members of the series have core-masses of about 14,000; 22,000 and 28,000 protons, corresponding to about 75, 110
and 145 gold atoms, respectively, and are thus in the same mass range as larger protein molecules. ... The precise
structures of the cores are ... unknown. ... The conduction electrons of the clusters are quantized both in their number --
charge quantization -- and in the states they can occupy -- energy quantization. ... In crystals larger than a few
nanometers, these effects can only be observed and used at very low temperatures, such as that of liquid helium, near
absolute zero. ... The new gold cluster materials are the first to exhibit the charge-quantization effect in a
macroscopically obtained material, for which every cluster behaves identically. The Micron-Scale of the massive
gold-cluster molecules suggests involvement of the Electron Micron-Scale GravitoEM Induction Region, while it
is possible that the compact gold core structure could involve the Quark Nanometer-Scale GravitoEM Induction
Region.

The high energy yield of explosions of clusters of Xenon atoms when hit by ultrashort (150 fsec), high-intensity (2 x
10^16 W/cm^2) laser pulses. It is not yet understood why clusters explode so much more violently than molecules
(producing 1 MeV ions as opposed to 100 eV ions), according to scientists at Imperial College (London) as reported in
Physics News Update Number 311 (Story #1), March 13, 1997 by Phillip F. Schewe and Ben Stein, who say "The
researchers look on their explosions as a novel and modest way of achieving high-temperature plasmas in a gas of
clusters. They point to the possibility of tabletop fusion experiments.", citing T. Ditmire et al., Nature, 6 March 1997.
The 1 MeV energy level suggests involvement of the SU(3) Color Force as opposed to U(1) Electromagnetism,
and therefore involvement of the Quark Nanometer-Scale GravitoEM Induction Region.

 

 

 

Click HERE to read about

http://www.siliconinvestor.com/stocktalk/msg.gsp?msgid=2106010
http://www.zz.com/WhiteGoldWeb/ozone1.htm#partial
http://monatomic.earth.com/
http://www.gtri.gatech.edu/res-news/GOLD.html
http://www.gtri.gatech.edu/res-news/GOLD.html
http://www.aip.org/enews/physnews/1997/split/pnu311-1.htm
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GRW Dynamical Collapse
and

Electron Micron-Scale GravitoEM Induction Region phenomena

 

 

 

To read about

Ganesha - Click Here.
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Tony's Home

Vortex Geometry of Longitudinal Scalar Photons
Morse and Feshbach, in Methods of Theoretical Physics (McGraw-Hill 1953), (in Part II - which is Volume II),
describe Longitudinal and Transverse Fields. In excerpts from pages 1789 and 1790, they say:

Here is an excerpt from page 1784:

Such a smoke ring or ring vortex structure has the topology of a Torus.

 

Tony's Home
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The small planetesimals of our Solar System are

ASTEROIDS
Are they Good or Bad ?

| Eros | Mathilde | FX11 |

 

Good Asteroids might be Gold Mines.

BBC News Online Science Editor Dr David Whitehouse wrote, on 22 July 1999:

"The most detailed study of an asteroid shows that it contains precious metals worth at least $20,000bn. The data were
collected last December by the Near Earth Asteroid Rendezvous (Near) spacecraft which passed close to the asteroid
Eros. ... The first conclusions from that encounter are now published the journal Science. ... Eros is believed to have
been formed from the wreckage of a collision with a larger body. Its composition appears to be similar to the stony
meteorites that frequently fall to Earth. That means Eros is a goldmine in space, as well as a platinum mine, a zinc
mine and many more minerals besides.

If Eros is typical of stony meteorites, then it contains about 3% metal. With the known abundance's of metals in
meteorites, even a very cautious estimate suggests 20,000 million tonnes of aluminium along with similar amounts of
gold, platinum and other rarer metals. In the 2,900 cubic kms of Eros, there is more aluminium, gold, silver, zinc
and other base and precious metals than have ever been excavated in history or indeed, could ever be excavated
from the upper layers of the Earth's crust.

That is just in one asteroid and not a very large one at that. ... How much is Eros worth? Today's trading price for gold
is about $250 per ounce or about $9m per tonne. It means the value of the gold in asteroid Eros is about $1,000bn.
That is just the gold. Platinum is even more expensive, $350 per oz. Work it out yourself. Since it contains a lot of rare
elements and metals that are of use in the semiconductor industry for example, at today's prices Eros is worth more
than $20,000bn. ... One way to get the metals back would be to mine them on Eros and send the refined iron back to
Earth. ...

It takes about 2,000 calories to boil a gram of iron so the equivalent of between 20 to 200 thousand megatons of TNT
would be needed to start liberating substantial quantities of iron from the asteroid. But this energy could be obtained
from the Sun. If you wanted to mine only a section of Eros at a time then a huge solar energy collector - a sheet only a
few kilometres in size - could collect enough energy from sunlight to power a smelting plant on the surface of Eros.
These are all "guesstimate" figures. But they serve to demonstrate just how plentiful are the resources of the Solar
System, in terms of minerals, metals and energy, once we decide to go out and get them. It shows how mining one
fairly small asteroid like Eros would revolutionise the availability of many raw materials on Earth. ...

 

http://news.bbc.co.uk/hi/english/world/default.htm
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Bad Asteroids might Collide with Earth.

 

According to a 24 July 2002 BBC article by David Whitehouse and by Ivan Noble: "...

A preliminary orbit suggests that ... asteroid ... 2002 NT7 is on an impact course with Earth
and could strike the planet on 1 February, 2019 - although the uncertainties are large.

... [ This image

is from a 24 July BBC article by Ivan Noble. ] ...

... It was first seen on the night of 5 July, picked up by the Linear Observatory's automated sky survey programme in
New Mexico, US. ... NT7 circles the Sun every 837 days and travels in a tilted orbit ...[that]... is rather highly inclined
to the Earth's orbit ... from about the distance of Mars to just within the Earth's orbit. ... NT7 will be easily observable
for the next 18 months or so ... Observations made over that period - and the fact that NT7 is bright enough that it is
bound to show up in old photographs - mean that scientists will soon have a very precise orbit for the object. ... From
its brightness, astronomers estimate it is about two kilometres wide ... Researchers estimate that on 1 February, 2019,
its impact velocity on the Earth would be 28 km a second - enough to wipe out a continent and cause global climate
changes. ...".

 

 

According to a 23 December 2000 BBC article: "...

An asteroid capable of wiping out a city has missed the Earth by an astronomical whisker.

The 50-yard space rock travelled over London at more than 20 miles per second before missing the planet by just
480,000 miles - twice the distance to the moon but a near miss in astronomical terms. If it had collided with Earth it
would have left a hole three quarters of a mile across. The asteroid, still visible through a reasonably powerful
telescope in the constellation of Ophiuchus, appeared without warning above the capital at 2400GMT on Friday
[22 December 2000]. Robin Scagell, vice-president of the Society for Popular Astronomy, said astronomers can track
kilometre-wide asteroids - but spotting smaller objects is much harder. ... he said. "Now with the advanced image
detectors available today we are beginning to realise that we're in a bit of a shooting gallery." The asteroid ... has been
given the name 2000 YA ... Professor Duncan Steel, the author of Target Earth - a book about asteroids, told the BBC
Radio 4's Today programme: "The last time the Earth was hit by something like this was in 1908 above Siberia. "It
released energy equivalent to about 20 megatonnes of TNT. If it was to enter the atmosphere above London, it would
take out the whole of the city out to the M25." ...".

 

Could Asteroid 1997 FX11 hit Earth on 26 October 2028 ?

http://news.bbc.co.uk/hi/english/world/
http://news.bbc.co.uk/hi/english/world/
http://news.bbc.co.uk/hi/english/world/
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According to an Associated Press article by Paul Recer on 11 March 1998:

"... Asteroid 1997 XF11 was discovered Dec. 6 by the University of Arizona Spacewatch program and was added to a
list of 108 asteroids considered to be "potentially hazardous objects." ... [Asteroid] specialist Jack G. Hills said the
space rock ... poses a real danger to Earth. ... Steven Maran of the American Astronomical Society ... noted that no
asteroid the size of 1997 XF11 has ever been predicted to pass so close to the Earth. Hills said an asteroid the size of
1997 XF11 colliding with the Earth at more than 17,000 miles an hour would explode with an energy of about 320,000
megatons of dynamite. That equals almost 2 million Hiroshima-sized atomic bombs. Such an asteroid hitting the
ocean, said Hills, would create a tidal wave hundreds of feet high, causing extreme flooding for thousands of miles of
coast line. "If one like this hit in the Atlantic Ocean, all of the coastal cities would be scoured by the tsunami," said
Hills. "Where cities stood, there would be only mudflats." If such an asteroid hit on land, he said, it would instantly dig
a crater 20 miles across and so clog the sky with dust and vapor that the sun would be darkened "for weeks, if not
months." Maran said the best estimate is that the mile-wide 1997 XF11 will pass inside the orbit of the moon, with the
most likely separation from the center of the Earth of about 30,000 miles. The Earth has a radius of about 4,000 miles.
The estimate, said Maran, has a margin of error of more than 180,000 miles. This means a collision with Earth is
theoretically possible, but uncertain at this time, he said. ... Observations made earlier this month by University of
Texas astronomers indicated the asteroid would make its nearest approach to the Earth on Oct. 26, 2028, at about 1:30
p.m. EDT. ... The notice said the asteroid, which is on a wide-swinging, independent orbit of the sun, will move out of
view to all but the largest telescopes over the next few months. It will become more visible once again in 2000. And in
2002, it is expected to pass within about 6 million miles of Earth on Halloween Eve. Hills said the asteroid is lost from
view when it passes behind the sun, but that it will emerge into telescope range about every two years. Astronomers
eventually will be able to track the object using radar, he said, and this will enable them to establish a precise orbital
path years ahead of the possible impact. Only then, said Hills, will the true risk of collision be known. Experts long
concerned about the potential danger of asteroids have said the Earth could be protected by exploding a missile near
the speeding rock while it was far away. The intent would be to nudge the asteroid onto a path that would send it safely
away from the planet. ... "

 

 Eros

According to the Eros description in the web pages of the NEAR (Near Earth Asteroid Rendezvous) program, one of
the largest and best observed near-Earth asteroids is 433 Eros, discovered in 1898 independently by G. Witt (Germany)
and A. Chalois (France). Eros accounts for half of the volume of all near-Earth asteroids. The potato-shaped Eros is
one of the most elongated asteroids, with estimated dimensions of 35 x 15 x 13 kilometers, so it almost fits within the
Baltimore Beltway. Eros orbits around the Sun with a perihelion of 1.13 AU (169,045,593 km) and 1.78 AU
(266,284,209 km), and it rotates once every 5.27 hours. Though it is an S type asteroid, it is somewhat varied in its
chemical composition. Its opposite sides have slightly different mineralogies. The gravity on Eros is very weak but
enough to hold a spacecraft. There is no air and no evidence of water. The day time temperature of Eros is about 100 C
while at night in plunges to -150 C.

http://www.newsday.com/ap/rnmpnt10.htm
http://near.jhuapl.edu/Education/intro/Eros.html
http://near.jhuapl.edu/
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This montage of the asteroid Eros was assembled from images acquired by the Near Earth Asteroid Rendezvous
(NEAR) spacecraft on Dec. 23, as the spacecraft flew by the asteroid at a distance of 2,500 miles (4,100 kilometers) at
1:43 p.m. EST. This montage shows the first nine of 28 views of Eros that were obtained during the flyby. The images
were taken between 10:44 AM and 12:44 PM EST as the spacecraft range closed from 7300 miles (11,100) km to
3300 miles (5300 kilometers). During that time, the asteroid completed nearly half of a rotation. The smallest resolved
detail is approximately 1650 feet (500 meters) across. ... Options for rescheduling firing of the main spacecraft engine
are currently being examined, and could lead to Eros rendezvous and orbit insertion as early as mid-1999 or as late as
May 2000. Eros is NEAR's second asteroid encountered. On June 27, 1997, NEAR flew by the main-belt asteroid
Mathilde at a range of 1212 kilometers (750 miles).

 

Mathilde

According to the Mathilde information in the web pages of the NEAR (Near Earth Asteroid Rendezvous) program,
asteroid 253 Mathilde has been sstudied by scientists in the Science Data Center at the Johns Hopkins University
Applied Physics Laboratory in Laurel, Md.

A 25-minute flyby of the asteroid by the Near Earth Asteroid Rendezvous (NEAR) spacecraft on June 27 has resulted
in spectacular images of a dark, crater-battered little world assumed to date from the beginning of the solar system.
The Mathilde flyby is the closest encounter with an asteroid to date and the first with a C-type asteroid. The asteroid's
mean diameter was found to be 33 miles (52 kilometers), which is somewhat smaller than researchers originally
estimated. A study of the asteroid's albedo (brightness or reflective power) shows that it reflects three percent of the
sun's light, making it twice as dark as a chunk of charcoal. Such a dark surface is believed to consist of carbon-rich
material that has not been altered by planet-building processes, which melt and mix up the solar system's original
building block materials.

 

 

Tony Smith's Home Page

......

http://www.jhuapl.edu/public/pr/space/NEAR/mathild.htm
http://near.jhuapl.edu/
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Tony Smith's Home Page - Comets

COMET C/2014 Q2 (Lovejoy)
Alan MacRobert, on 8 January 2015 in Sky and Telescope, said:  "... Comet Lovejoy ... December 27 ...[2014]... 

... January 5 ...[2015]... Orion rising, with Comet Lovejoy as the fuzzy green spot at the upper right ... 

... On January 7th the comet passed closest by Earth, at a distance of 0.47 a.u. ...
perihelion (its closest to the Sun) ...[is]... January 30th (at a rather distant 1.29 a.u. from the Sun) ... 
the comet will continue north ... passing very close by Polaris late ... May [2015]...
On the way in, its path showed an orbital period of roughly 11,500 years. 
Slight perturbations by the planets during this apparition will alter the orbit a bit, 
so that the comet will next return in about 8,000 years ...". 

11,500 years ago 
marked the beginning of the Rule of Mortal Humans on Earth according to Manetho (Egyptian historian). 
It was the time of the Younger Dryas cold snap, with temperatures 14 degrees C below present-day, 
after which the Vela X supernova was seen on Earth and the Taurid/Encke comet fragmented, 
and a very sudden (50 years or so) warming event ended the Ice Age, flooding productive low lands 
such as those shown in red in this map from The Times Atlas of World History
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Prior to 11,500 years ago, as Terence McKenna said, "...  there was a kind of human paradise on Earth. ... 
Nobody went more than three or four weeks before they were redissolved into pure feeling and boundary dissolution.
Community, loyalty, altruism, self-sacrifice -- all these values that we take to be the basis of humanness -- arose at the
time in a situation in which the ego was absent ... 
[After 11,500 years ago] For 10,000 years, with the language and social skills of angels, 
we've pursued an agenda of beasts and demons ... all tooth-and-claw dominance ... 
If history goes off endlessly into the future, it will be about scarcity, preservation of privilege, 
forced control of populations, the ever-more-sophisticated use of ideology to enchain and delude people ...". 

May 2015 
As Terence McKenna said, "... We are at the breakpoint. It's like when a woman comes to term. 
At a certain point, if the child is not severed from the mother and launched into its own separate existence, toxemia
will set in and create a huge medical crisis. ... 
All evolution has pushed for this moment, and there is no going back. 
What lies ahead is a dimension of such freedom and transcendence, that once in place, 
the idea of returning to the womb will be preposterous. ...". 
Some breakpoint phenomena that are emerging in the time of 2015 Comet Q2: 

Experiments to explore and develop TSC Jitterbug Palladium-Deuterium Zeolite Fusion 
( viXra 1209.0007 )

LHC 13 TeV Run to test predictions of Cl(16)-E8 Physics such as 3 Higgs mass states 
( viXra 1405.0030 )

Wall Street Banking War with Russia/China 
( viXra 1403.0035 )

Tony Smith's Home Page

......
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Tony Smith's Home Page

Cosmology:

Some Interesting Times:

Planck Energy - Inflationary Universe begins | Life of a Pion
SU(5) GUT and Monopoles
Weak Force Phase Transition
QCD Phase Transition and Hawkins Black Hole Dark Matter
Nucleosynthesis
Matter dominates Radiation - Atoms Form - Jeans Mass ranges from Clusters of Galaxies to Globular Clusters -
redshift z = 1400
Structure Formation
Protons Decay

Table of Contents:

Inflationary Universe
M-theory, F-theory, and Timelike and Spacelike Branes

Universe's Global Structure
Red Shift
Universe, Unispace, and Gravitationally Bound Domains

Matter and Radiation Creation
Reheating
Hot Ordinary Matter: Times of Transitions
Cold Black Holes and Layzer Structure Formation
Mass Distribution in Galaxies
COBE - Hubble Constant - Expanding Universe
Magnetic Structure
Big Bang Gravitational Radiation
Proton Decay
References

NOTE: Due to typographical limitations of HTML, sometimes } denotes greater than, { less than, and k the Laplacian.

Hot Ordinary Matter: Times of Transitions

At T = 10^19 GeV, Planck Energy. 

At T = 10^16 GeV, SU(5) GUT Monopole formation ends 
                  and the Inflationary Higgs mechanism eliminates 
                  the relic Monopoles. 

At T = 10^14 GeV, Zizzi Reheating and SU(5) Unification ends.  

The phase transition at the end of inflation at
about 10^15 GeV or about 10^(-34) sec 
sees (at 10^14 GeV) the GUT SU(5) is broken to SU(3)xU(2).
In The Early Universe (paperback edition Addison-Wesley 1994) 
Kolb and Turner say (at p. 526):
"... SU(5) GUT ... Additional Higgs bosons are required ...
at the very least one complex 5-dimensional Higgs.

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SU5GUT.hmtl
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SU5GUT.hmtl
file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SU5GUT.hmtl
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The 5-dimensional Higgs contains
the usual doublet Higgs required for SSB adn
a color triplet Higgs ... which can also
mediate B,L [baryon,lepton] violation.
The triplet component must acquire a mass comparable
to ... M = 3 x 10^14 GeV ... to guarantee the proton's longevity,
while
the doublet component must acquire a mass of order of a few 100 GeV
to trigger electroweak SSB at the appropriate scale. ...".
   
That indicates to me that the GUT phase transition
at 10^(-34) sec does not produce electrons and protons with
the customary 0.5 MeV and 1 GeV masses that we now see,
but rather produces massive composite GUT monopoles
   with mass at 10^17 GeV, and consequently
with Compton radii least about 100 Planck lengths,
or 10^(-31) cm, and therefore of Compton vortex volume 10^(-93) cm,
so that 10^80 of them would have volume 10^(-13) cm^3, 
much smaller than 
the 1,000 cm^3 volume of our universe 
at 10^(-34) sec with size 10 cm.
   
It is only later, at the electroweak phase transition
of about 100 GeV at which
the electroweak U(2) is broken to U(1)xSU(2)
with the SU(2) weak bosons becoming massive
and the leptons and quarks getting their individual
masses from the electroweak Higgs Yukawa coupling
that uses the "usual doublet Higgs" described by Kolb and Turner.

At T = 100 GeV = 10^15 degK 
the Higgs mechanism has been effective, 
the SU(2) weak force symmetry breaking has occurred, 
and the energy level is on the order of the Truth Quark mass of 130 GeV. 

Above the electroweak transition scale of about 100 GeV, 
at the time of about 10^(-11) sec after the big bang, 
when the size of the universe is about 10 x 10^(15-2) = 10^14 cm or
about 10^(14-18) = 10^(-4) light years,
the Higgs mechanism has not taken effect, 
so that there is no Higgs Yukawa coupling 
to give mass to leptons and quarks, 
so that leptons and quarks are then massless,
so their compton radius is not defined
and 
electrons are no more confined to any particular spatial volume 
than are individual photons in our present universe.
   
The D4-D5-E6-E7-E8 VoDou Physics model has 
   Compton Radius Vortex electrons,
and electrons have Compton radius about 10^(-11) cm.
   10^80 electrons of that size would require
a volume of about 10^80 x 10^(-33) = 10^47 cm^3
which is
a size of about 10^16 cm or about 10^(-2) light years
which is greater than
the 10^(-4) light year size of the universe at the time
of the electroweak/Higgs phase transition.
   
However, 
the ambient temperature of the universe is then about 100 GeV, 
and
the electron has second and third gneration counterparts,
the muon of mass about 100 MeV
and
the tauon of mass about 2 GeV,
which
are effectively excited states into which the electron will
be kicked by the high 300 GeV temperature of the ambient universe.
   
That means that
any set of 10^80 electrons that found themselves in
the 300 GeV universe at the time 10^(-11) sec
would immediately be transfomed into muons and tauons.
   
If all 10^80 of them were muons,
then, 
since 100 MeV muons have a Compton radius of about 10^(-13) cm,

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/SU5GUT.hmtl
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   10^80 muons, each with volume 10(-39) cm^3,
would fit into a volume of 10^(80-39) = 10^41 cm^3,
or of size 10^14 cm,
which is
the size of the universe at the 300 GeV electroweak phase transition.
   
It is an interesting coincidence (which I realized during 
a March 2001 series of e-mail conversations with Jack Sarfatti) 
that the electroweak phase transition occurs just when 
the 10^80 muon Compton Radius Vortices could fit into our universe.
The size required for tauons, only an order of magnitude smaller, 
is still pretty close to the volume of our universe 
at the time of the electroweak phase transition.

 
Farrar and Shaposhnikov have suggested that 
first order phase transition processes at this stage 
might account for particle-antiparticle asymmetry,
but
Huet and Sather, and Gavela, Hernandez, Orloff, and Pene say that 
QCD damping effects in bubble walls would 
reduce the asymmetry to a negligible amount.
However,
Nasser and Turok point out that when such other processes as 
formation of longitudinal Z condensate are taken into account
the observed asymmetry might indeed be produced,
and Farrar and Shaposhnikov have
replied to Gavela et. al. and Huet et. al., stating that the Gavela-Huet 
calculational scheme violates unitarity and is unreliable.   
A nice overview is Farrar's 1994 invited talk at Stockholm. 

In hep-ph/0008142, Ayala and Pallares say "... the three well know Sakharov conditions ... (1) Existence of
interactions that violate baryon number; (2) C and CP violation; (3) departure from thermal equilibrium ... are
met in the standard model (SM) of electroweak interactions if the electroweak phase transition (EWPT) is of
first order ... the EWPT turns out to be only too weakly first order which in turn implies that any baryon
asymmetry generated at the phase transition was erased by the same mechanism that produced it, i.e. sphaleron induced
transitions ... Moreover, the amount of CP violation coming from the CKM matrix alone cannot account by itself for
the observed asymmetry, given that its effect shows up in the coupling of the Higgs with fermions at a high
perturbative order ... giving rise to a baryon to entropy ratio at least ten orders of magnitude smaller than the observed
one. Nevertheless, it has been recently pointed out that, provided enough CP violation exists, the above scenario
could significantly change in the presence of large scale primordial magnetic fields ... which can be responsible
for a stronger first order EWPT. The situation is similar to a type I superconductor where the presence of an
external magnetic field modifies the nature of the superconducting phase transition due to the Meissner effect.
... Recall that for temperatures above the EWPT, the SU(2) x U(1)y symmetry is restored and the propagating, non-
screened vector modes that represent a magnetic field correspond to the U(1)y hypercharge group. Thus, in the
unbroken phase, any primordial magnetic fields belong to the hypercharge group instead of to the U(1)em
group and are therefore properly called hypermagnetic fields. ... we show that the existence of such primordial
hypermagnetic fields also provides a mechanism to produce a large enough amount of CP violation during the
EWPT to possibly explain the observed baryon to entropy ratio in the SM. This can happen during the reflection
of fermions off the true vacuum bubbles nucleated during the phase transition through an interference process
equivalent to the Bohm-Aharanov effect, given that in the unbroken phase, fermions couple chirally to hypermagnetic
fields with the hypercharge. The chiral nature of this coupling implies that it is possible to build a CP violating
asymmetry dissociated from non-conserving baryon number processes that can then be converted to baryon number in
the unbroken phase where sphaleron induced transitions are taking place with a large rate. The existence of such
asymmetry provides a bias for baryon over antibaryon production. ... We estimate that for strong hypermagnetic
fields By = ( 0.3 - 0.5 ) T^2 the baryon to entropy ratio can be RHO_B / S = ( 3 - 6 ) x 10^(-11) for slowly
expanding bubble walls. ...".

In hep-ph/0208152 Massimo Giovanni says: "... In cosmology the possible existence of magnetic fields prior to
decoupling can influence virtually all the moments in the thermodynamical history of the Universe. Big-bang
nucleosynthesis (BBN), electroweak phase transition (EWPT), decoupling time are all influenced by the existence of
magnetic fields at the corresponding epochs. ... The physical picture we have in mind is ... the following. Suppose that
conformal invariance is broken at some stage in the evolution of the Universe, for instance thanks to the (effective)
time variation of gauge couplings. Then, vacuum fluctuations will go outside the horizon and will be amplified. The

http://www.stardrive.org/
http://xxx.lanl.gov/abs/hep-ph/9305275
http://xxx.lanl.gov/abs/hep-ph/9404302
http://xxx.lanl.gov/abs/hep-ph/9406270
http://xxx.lanl.gov/abs/hep-ph/9406387
http://xxx.lanl.gov/abs/hep-ph/9502327
http://xxx.lanl.gov/abs/hep-ph/0008142
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amplified magnetic inhomogeneities will re-enter (crossing the horizon a second time) during different moments of the
life of the Universe and, in particular, even before the BBN epoch. ... If the hypermagnetic flux lines have a trivial
topology they can have an impact on the phase diagram of the electroweak phase transition ... If the topology of
hypermagnetic fields is non trivial, hypermagnetic knots can be formed .... and, under specific conditions, the BAU
can be generated ... A classical hypermagnetic background in the symmetric phase of the EW theory can produce
interesting amounts of gravitational radiation in a frequency range between 10^(-4) Hz and the kHz. ... For the
hypermagnetic background required in order to seed the BAU the amplitude of the obtained GW can be even six
orders of magnitude larger than the inflationary predictions. ...

... if hypermagnetic fields are present at the EW epoch, matter-antimatter fluctuations are likely to be produced at
BBN. ... the success of BBN can be used in order to bound the magnetic energy density possibly present at the time of
formation of light nuclei. ...

... Before decoupling photons, baryons and electrons form a unique fluid which possesses only monopole and dipole
moments, but not quadrupole. ... Large scale magnetic fields present at the decoupling epoch can have various
consequences. For instance they can induce fluctuations in the CMB ... they can distort the Planckian spectrum of
CMB ... they can distort the acoustic peaks of CMB anisotropies ... and they can also depolarize CMB ...".

 

From T about 5 GeV to T = 100 MeV = 10^12 degK
the energy level goes down through the masses of the 5 lighter quarks, 
and down to the mass of the fundamental composite hadrons, 
the protons and pions.  
There is an SU(3) color force QCD phase transition 
from quark-gluon plasma to a hadronic gas.  

Above the quark-hadron transition scale of about 100 MeV,
where the size of the universe is about 10 x 10^(18-2) = 10^17 cm 
orabout 10^(17-18) = 10^(-1) light years,
there are no individual protons or other hadrons,
and there is only a soup of quarks and leptons.

 

Michael Hawkins, in his book Hunting Down the Universe 
(Little, Brown 1997) proposes that the QCD phase transition 
may be first order and so may produce density fluctuations 
that could create Jupiter-mass black holes. 
 
Hawkins says that David Schramm has argued that 
such Jupiter-mass black holes would form 
in catastrophic collapse around Truth Quarks, 
whose mass is substantially greater 
than the energy level of the QCD phase transition.  
 
Such Jupiter-mass black holes might be observed as gravitational 
microlenses that appear in every line of sight to distant quasars.  
They would be about the size of beach balls, 
would be so massive that their decay time 
from Hawking radiation would be about 10^57 years, 
and would be uniformly distributed in the universe. 
 
If all the small black holes were consolidated into 
the Jupiter-mass ones, and if there were enough of them to  
give our universe its critical mass, there would be 
about one every 30 light years or so.  
If our universe has less than critical mass, 
there would be fewer of them. 
 
Jedamzik has proposed that similar black holes 
could be formed during the later part of the QCD phase transition, 
when the QCD-horizon mass scale would be about one solar mass, 
and that such black holes might constitute the dark matter 
of of galactic haloes. 
In this case, the black holes would not 
be uniformly distributed throughout the universe, 
but would be concentrated near galaxies.  
However, 
it is my opinion that there is no requirement for the existence 
of galactic halo dark matter, because galactic rotation curves 

http://xxx.lanl.gov/abs/astro-ph/9605152
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can be accounted for by MOND-Segal conformal gravitation. 
Therefore, I think that, although Jedamzik's mechanism for 
creation of black holes may be correct, 
I do not agree with his idea that they 
account for galactic halo dark matter 
(as opposed to cosmological dark matter).  

Another possibility for at least some dark matter 
is gravitational interaction from other Worlds of the Many-Worlds.
 
 

From T = 1 MeV = 10^9 degK down to about T = 0.1 MeV, 
nucleosynthesis occurs.  
Neutrinos decouple before T drops below the electron mass 0.51 Mev,
so that electron-positron annihilation entropy goes to photons 
and not to neutrinos.

According to astro-ph/0302431, by Cyburt, Fields, and Oliver: "... Big bang nucleosynthesis ...[(BBN)]... has long
provided the primary determination of the cosmic baryon density OMEGA_B h^2, or equivalently the baryon-to-
photon ratio n ... = n_10 / 10^10 ... With the precision of WMAP, the CMB now offers a significantly stronger
constraint on n ... shown in the vertical (yellow) band ...

... With WMAP, the CMB-based inference of the baryon-to-photon ratio is ... OMEGA_B h^2 = 0.0224 +/-
0.0009, or n_10,CMB = 6.14 +/- 0.25 ...
... D/H alone implies a best value of 6.1 [ for n_10,D ]...
... 4He in extragalactic H II regions ... and 7Li in low metallicity halo stars ... indicate that the most likely value
for n_10 is 2.4 [ for n_10,4He7Li ]...

... the CMB ... strongly suggest[s]... that the D/H measurements are accurate, while both the 4He and 7Li abundances
are systematically small. ... Primordial light element abundances as predicted by BBN and WMAP ... the dark shaded
distributions ... and ... the observational abundances (... the lighter shaded distributions) ... are shown ...

http://xxx.lanl.gov/abs/astro-ph/0302431
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... The primordial D/H abundance is predicted to be: (D/H)_p = 2.74 +0.26 -0.16 x 10^(-5) ... in excellent
agreement with the average of the 5 best determined quasar absorption system abundances ... D/H = (2.78 +/-
0.29) x 10^(-5) ... When taken in conjunction with local ISM determinations of D/H ... (D/H)_ISM = (1.52 +/-
0.08) x 10^(-5) ... we see that D/H has been destroyed by only a factor of < 2, which further implies that the
galactic evolution in the disk of our Galaxy has been rather tame compared with the degree of cosmic evolution
as evidenced by the cosmic star formation rate ...
... the 3He abundance is predicted to be: 3He/H = 9.30 +1.00 -0.67 x 10^(-6) ... it is very difficult to use local
3He abundance measurements in connection with the BBn value. The primary reason is our uncertainty in the
stellar and chemical evolution of this isotope over the history of our Galaxy ...
... The 4He abundance is predicted to by Y_p = 0.2484 +0.0004 -0.0006 ... This value is considerably higher
than any prior determination of the primordial 4He abundance. ...
... The 7Li abundance is predicted to be : 7Li/H = 3.76 +1.03 -0.38 x 10^(-10) .. This value is in clear
contradiction with most estimates of the primordial Li abundance ... of 7Li/H = 1.23 +0.34 -0.16 x 10^(-10) ...
... A non-negligible component of 7Li is produced together with 6Li by ... Galactic cosmic-ray nucleosynthesis
(GCRN) ... predominantly from alpha + alpha fusion ... Since this process is the only known source of 6Li, and
the abundance of 6Li is determined as the ratio 6Li/7Li in ... metal poor stars, the enhanced primordial 7Li
abundance also implies more GCRN than previously thought. ...".

 

According to astro-ph/0307213, by Cuoco, Iocco, Mangano, Miele, Pisanti, and Serpico: "... Theoretical estimates for
nuclei abundances, along with the corresponding uncertainties, are evaluated using a new numerical code, where all
nuclear rates usually considered have been updated using the most recent available data. Moreover, additional
processes, neglected in previous calculations, have been included.... using the WMAP result ... at N_eff = 3.04 ... we
get

Y_p = 0.2474 +0.0008 -0.0005 ...
X_7Li = (4.9 +1.4 -1.1) x 10^(-10) ...
X_3He x 10^5 ...[ = ]... 0.99 +0.08 -0.07 ...

http://xxx.lanl.gov/abs/astro-ph/0307213
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X_6Li / X_7Li ...[ = ]... (2.4 +4.6 -4.5) x 10^(-5) ...

we report in parenthesis the experimental value or the best estimate currently available: ...

Y_p ... ( 0.239 +/- 0.0008 ) ...
X_7Li x 10^10 ... ( 2.04 +/- 0.07 ) ...
X_3He x 10^5 ... ( 1.1 +/- 0.2 ) ...
X_6Li / X_7Li ... 0.05 ...

... There are two different ... primordial abundance ... determinations of Y_p: Y_p = 0.234 +/- 0.003 ... and Y_p =
0.244 +/- 0.002 ... If the statistical error were not underestimated, this two values would be only marginally
compatible. ... even the higher value of Y_p ... appears in slight disagrement (1.6 sigma effect) with standard BBN. ..
Concerning 7Li experimental measurements ... the primordial origin of the Spite plateau has been recently questioned.
In particular ...[there was found]... evidence for a dependence of X_7Li on metallicity. ... the discrepancy between the
most recent observations ... and our theoretical value is now reduced to a less than 3 sigma effect. The average over the
different observed values for X_7Li ... which are mutually compatible, gives X_7Li = 2.04 +/- 0.07. ...".

According to Two World Systems Revisited: A Comparison of Plasma Cosmology and the Big Bang, by Eric J.
Lerner, author of The Big Bang Never Happened, Viking Press, New York, 1992: "... The dominant theory of
cosmology, the Big Bang, is contradicted by observation, and has been for some time. The theory's predictions of light
element abundance, large-scale structure, the age of the universe and the cosmic background radiation (CBR) are in
clear contradiction with massive observational evidence, using almost any standard criteria for scientific validity. This
situation is not new. In 1992, I reviewed these contradictions ... and concluded that theory had already been clearly
falsified. Since that time, the evidence against the Big Bang has only strengthened. There is a second framework for
cosmology--plasma cosmology. This approach, which assumes no origin in time for the universe and no hot,
ultradense phase of universal evolution, uses the known laws of electromagnetism and the phenomena of plasma
behavior to explain the main features of the universe. ...

... In contrast to the extremely bad performance of BBN [Big Bang Nucleosynthesis], the predictions of the plasma
alternative have held up remarkably well. Plasma filamentation theory allows the prediction of the mass of condensed
objects formed as a function of density. This leads to predictions of the formation of large numbers of intermediate
mass stars during the formations of galaxies ... These stars produce and emit to the environment large amounts of 4He,
but very little C, N and O. In addition cosmic rays from these stars can produce by collisions with ambient H and He
the observed amounts of D and 7Li. The plasma calculations, which contained no free variables, lead to a broader
range of predicted abundances than does BBN, because the plasma theory hypothesizes a process occurring in
individual galaxies, so some variation is to be expected.

The range of values predicted for 4He is from 21.5 to 24.8 %. ... This minimum value is completly consistent
with the minimum observed values of 4He abundance, such as UM461 with an abundance of 21.9 +/- 0.8 ...
In its present form, the plasma-stellar theory of light elements does not give a prediction for the absolute
abundance of 7Li. The observed low and variable abundances of cosmic -ray spallation products of C, N, and O,
which are 9Be and 11B in old stars, indicates that 7Li was probably formed by He-He fusion in the interstellar
medium, but more modeling will be needed to develop concrete predictions. ...

... the ... observations that no galaxies, indeed no stars, have been observed that are entirely free of heavier
elements ...[are]... in accord with the predictions of the plasma-based stellar production of light elements. ...

The most dramatic confirmation of the predictions of the plasma-stellar model is in the discovery of large number of
white dwarfs in the halo of the Milky Way. Since the theory predicts the formation of an initial population of
intermediate-mass stars, it is a straightforward deduction that these stars must leave behind white dwarfs that should
exist at present. Specifically the theory predicts that somewhat less than half the total mass of the galaxy should exist
in the form of collapsed cores-either white dwarfs or neutron stars ... and for the intermediate stars, which are too
small to become supernovae, the normal end-point would be white dwarfs. Recent observations of high proper motion
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stars have shown that halo white dwarfs constitute a mass of about 10^11 solar masses, comparable to about half the
total estimated mass of the Galaxy ... While these observations have been sharply criticized, they have been confirmed
by new observations ... Not only are the existence of these numerous white dwarfs confirmation of much earlier
predictions by the plasma theory, they create new and insurmountable problems for BBN. Even if the progenitor stars
were only 2-3M, a mass of He equal to about 10-15% of the mass of the remnant white dwarfs would be released into
the ISM. This would account for at minimum 50% of the observed He abundance, reducing the possible contribution
from the Big Bang to less than 12% of the total mass. Such a low production of 4He is impossible with BBN for a
baryon/photon ratio even as low as 1 x 10^(-10). Thus the plasma model has successful predicted a new phenomenon,
while the BBN model has been decisively contradicted by observation. ...

 The large scale structure of the universe is inhomogeneous at all scales that have been observed ... In particular,
galaxies are organized into filaments and walls that surround large voids that are apparently nearly devoid of all
matter. These void typically have diameters around 140-170Mpc (taking H=70 km/sec/Mpc) and occur with some
regularity ... These vast structures pose acute problems for the Big Bang theory, for there simply is not enough time to
form them in the hypothesized 14 Gy since the Big Bang, given the observed velocities of galaxies in the present-day
universe. Measurements of the large scale bulk streaming velocities of galaxies indicate average velocities around 200-
250 km/sec ... the production of the large voids observed requires three to six times as much time as that allowed by
the Big Bang theory. ... An explosive mechanism that rapidly injects energy into the medium could form voids more
rapidly than gravitational attraction. ... The plasma cosmology approach can, however, easily accommodate large scale
structures, and in fact firmly predicts a fractal distribution of matter with density being inversely proportional to the
distance of separation of objects ... This relation flows naturally from the necessity for collapsed objects to be
collisional, and from the scale invariance of the critical velocities of magnetic vortex filaments, which are crucial to
gravitational collapse. This fractal scaling relationship (fractal dimension=2) has been borne out by many studies on all
observable scales of the universe ... In the plasma model, where superlcusers, clusters and galaxies are formed from
magnetically confined plasma vortex filaments, a break in the scaling relationship is only anticipated at scales greater
than approximately 3Gpc. ...

.. The plasma alternative views the energy for the CBR as provided by the radiation released by early generations
of stars in the course of producing the observed 4He. The energy is thermalized and isotropized by a thicket of
dense, magnetically confined plasma filaments that pervade the intergalactic medium. While this model has not
been developed to the point of making detailed predictions of the angular spectrum of the CBR anisotropy, it has
accurately matched the spectrum of the CBR using the best-quality data set from COBE ... Since this theory
hypotheses filaments that efficiently scatter radiation longer than about 100 microns, it predicts that radiation longer
than this from distant sources will be absorbed, or to be more precise scattered, and thus will decrease more rapidly
with distance than radiation shorter than 100 microns. ...

... The WMAP results contradict the Big Bang theory and support the plasma cosmology theory in another extremely
important respect. Tegmark et al ... have shown that the quadruple and octopole component of the CBR are not
random, but have a strong preferred orientation in the sky. The quadruple and octopole power is concentrated on a
ring around the sky and are essentially zero along a preferred axis. The direction of this axis is identical with the
direction toward the Virgo cluster and lies exactly along the axis of the Local Supercluster filament of which
our Galaxy is a part. This observation completely contradicts the Big Bang assumption that the CBR originated far
from the local Supercluster and is, on the largest scale, isotropic without a preferred direction in space. ... the plasma
explanation is far simpler. If the density of the absorbing filaments follows the overall density of matter, as assumed by
this theory, then the degree of absorption should be higher locally in the direction along the axis of the (roughly
cylindrical) Local Supercluster and lower at right angles to this axis, where less high-density matter is encountered.
This in turn means that concentrations of the filaments outside the Local Supercluster, which slightly enhances CBR
power, will be more obscured in the direction along the supercluster axis and less obscured at right angle to this axis,
as observed. More work will be needed to estimate the magnitude of this effect, but it is in qualitative agreement with
the new observations. ...".

According to astro-ph/0008212, by Tatsuno, Berezhiani, and Mahajan. "...the interaction of large amplitude
electromagnetic waves with a hot electron-positron (e-p) plasma (a principal constituent of the universe in the MeV

http://xxx.lanl.gov/abs/astro-ph/0008212


Cosmology

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/cosm2.html[4/16/18, 1:47:32 AM]

epoch) leads to a bunching of mass, energy, and angular momentum in stable, long-lived structures.
Electromagnetism in the MeV epoch, then, could provide a possible route for seeding the observed large-scale
structure of the universe. ...".

Kaplinghat, Steigman, Tkachev, and Walker, in astro-ph/9805114, say: "...

The present age/expansion rate (Hubble parameter) constraint ... and the SN Ia magnitude-redshift relation require ...
alpha > 0.6 ... , while production of primordial helium and deuterium force alpha to be smaller. ...". Since a single
power-law expansion for all ages of our universe would either produce a universe that is too young or a universe in
which the temperature does not drop below the 80 keV threshhold for nucleosynthesis prior to neutron decay, a single
power law expansion is not consistent with both the age of our universe and the standard model of Big Bang
Nucleosynthesis.

In particular, their paper indicates that the linearly (alpha = 1) expanding universe models of

Roland Allen, in Instanton Cosmology, astro-ph/9803079, version 1, and
D. L. Khokhlov, in astro-ph/9809243,

which were models that I had formely found very attractive and had described favorably on earlier
versions of my web pages, are probably not accurate models of our universe.

With respect to the standard cosmological model of a Radiation Era, in which the scale of the universe expands as
t^1/2, followed by a Matter Era, in which the scale of the universe expands as t^2/3, their paper is consistent with it
being an accurate model of our universe, as is indicated by the red line (with two slopes, changing at the
Radiation/Matter Era boundary) on my modification of Fig. 1 of their paper.

  
 
At about T = 1 eV or about 10^3 to 10^4 degK 
the density of matter has exceeded the density of radiation;
photons decouple and the sky is transparent; 
matter recombines into atoms; a residual ionization freezes in.
 
According to Peebles, at decoupling the redshift z = 1400. 

As Weinberg (1988) says, "... It is striking that the transition from a radiation- to a matter-dominated universe occurred

http://xxx.lanl.gov/abs/astro-ph/9805114
http://xxx.lanl.gov/abs/astro-ph/9803079v1
http://xxx.lanl.gov/abs/astro-ph/9809243
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at just about the same time that the contents of the universe were becoming transparent to radiation, at about 3,000
degrees K. ... We also do not really know which transition occurred first. ...".

According to Narlikar and Padmanabhan (1986) section 8.4.2, 
Weinberg (1972), and Weinberg (1988): 
 
Just after recombination, the Jeans mass was 1.6 x 10^5 Msun, 
which is the mass of globular clusters. 
 
Just before recombination, the Jeans mass was 5 x 10^18 Msun, 
which is the mass of a large cluster of galaxies.  

For example, if the typical galaxy has mass 10^11 Msun, and if galaxies are about a million light years apart, then 5 x
10 ^18 Msun would be 50,000,000 galaxies. Since the cube root of 50,000,000 is about 370, the cluster size would be
about 370 million light years across, which is consistent with the 300 million light year size of Galactic Clusters
observed when Subir Sakar did a computer analysis of data from the Anglo-Australian Automatic Plate Measuring
suvey (New Scientist article by Marcus Chown, 25 April 1998, page 7).

Since electromagnetic processes may well have been interesting at the time of formation of atoms and decoupling of
photons, the structure formation problem may be solved

by magnetic structures in the Radiation Era of the universe at or prior to recombination,

and

by the Layzer mechanism of structure formation in a cold universe, as applied to the component of the universe
consisting of cold Planck mass black holes.

        In the future, when the open Robertson-Walker universe
has expanded enough to become very dilute,
it may be enough like the original flat Minkowskian vacuum
to repeat the quantum conformal fluctuation process.
(Gunzig, Geheniau, and Prigogine (1987))
 
     Processes of universe-creation are described 
by Gott and Li in their paper Can the Universe Create Itself?  
 
 

Structure Formation,

and Layzer Process of Structure Formation with Cold Black Holes:

 
 
Battaner, in astro-ph/9801276, 
and Battaner and Florido, in astro-ph/9802009, 
have described a set of nested egg-carton structures 
using the Octonionic structure of nested Onarhedral lattices, 
In their model, very large-scale magnetic fields 
may have played a very important role in building up 
the present large-scale structure of the Universe, 
particularly 
at the MeV Era of evolution of our universe. 

In 1997 Charles Steidel of Caltech (Science 276 (4 April 1997) 36) observed walls of galaxies hundreds of millions of
light years long at redshifts between 2.8 and 3.5, only 2 billion years after the Big Bang.

In 2001, a 22 May BBC article by David Whitehouse reported that "... New observations are supporting recent
computer models that suggest the early Universe was "spongy",

http://xxx.lanl.gov/abs/astro-ph/9712344
http://xxx.lanl.gov/abs/astro-ph/9801276
http://xxx.lanl.gov/abs/astro-ph/9802009
http://www.sciencemag.org/
http://news.bbc.co.uk/
http://news.bbc.co.uk/hi/english/sci/tech/newsid_1345000/1345134.stm


Cosmology

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/cosm2.html[4/16/18, 1:47:32 AM]

with galaxies forming along filaments, like droplets on a spider's web. ... recent computer simulations of the early
Universe have one prediction in common: the first large-scale structures to form were long filaments connected at their
ends by "nodes". The models typically look like a three-dimensional spider's web, or perhaps the neuronal structure of
a brain. ... It is believed that the first galaxies would have formed inside the threads of the web. When they started
emitting light, they would have been seen to mark out the otherwise invisible threads, much like beads on a string. In
the course of millions and billions of years, those early galaxies would stream along these threads, towards and into the
"nodes". This is where galaxy clusters would be formed later. ... observations, with the European Southern
Observatory's (ESO) Very Large Telescope at Paranal, of a region around a quasar, whose light set off when the
Universe was only 15% of its present age, have now identified a string of galaxies that map out a tight filament in the
early Universe. ...

... One of the researchers involved, Palle Moller ... said. "At this enormous distance, we see it at a time when the
Universe was only about two billion years old. This is obviously in agreement with the predictions by the computer
models of a web-like structure ..." ....".

 

A rough redshift timetable for various structures

(mostly based on Peebles (1993)) is:

z = 20 - spheroids of galaxies
z = 10 - first engines for active galactic nuclei
z = 10 - intergalactic medium merged with Lyman alpha forest
z = 5 - quasars with heavy element emission lines,
z = 5 - dark matter
z = 5 - dark haloes of galaxies
z = 5 - angular momentum of rotation of galaxies
z = 3 - the first 10% of heavy elements
z = 3 - cosmic magnetic fields [possibly earlier]
z = 2 - rich clusters of galaxies
z = 1 - thin disks of spiral galaxies
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Layzer's model needs no pre-existing perturbation anisotropy 
to form such structures.
        In the cold universe model of Layzer, 
there is cluster formation on all scales 
and the clustering process continues forever.
 
        Although Layzer bases his cold universe model on hydrogen,
it should be possible to base such a model on Planck-mass
black holes as the cold dark matter in a manner consistent
with the D4-D5-E6-E7-E8 VoDou Physics model.
Another possibility for at least some dark matter 
is gravitational interaction from other Worlds of the Many-Worlds.

        Particle Creation in the Inflationary Universe 
should be such that any inhomogeneity can be contained 
in a spherical region within which the average density of mass 
is the same as the average density of the entire universe.
        At all times during the expansion of the universe, 
the cold dark Planck mass black holes constitute
a critical point gas, and therefore unstable against
fluctuations on all scales, particularly unstable against
density fluctuations on the scale of the entire universe 
at that time  (Layzer (1984)).  
The result is structure formation at all scales. 

 
        Layzer's model begins with the Clausius equation
 
                2K + (B - 1)U = 3PV ,
 
where K=kinetic energy, U=potential energy, P=pressure,
V=volume, and B=2 for gravity, with an inverse square force law.
In adiabatic expansion,
d(K + U)/ dt  +  P  dV/dt  =  0.
 
Then:
 
d(K + U)/dt  +  (1/3) ((2K + U) / V)  dV/dt  =  0.
 
If V is proportional to  a^3, where a(t) is the cosmic scale factor,
then
 
(1/V) dV/dt = (1/a^3) da^3/dt = 3a'/a = 3H
 
so that
 
d(K + U)/dt + H(2K + U) = 0
 
 
        Let U = SUM(i,j)  -(1/2) G m'_i m'_j / r_ij  , where
G is Newton's constant, m'_i is the excess mass in a cell of
volume dV_i, and r_ij is the distance between cell i and cell j.
Let  p" be  the mean density,
A = {p - p"} / p"  be the relative amplitude of density fluctuations,
and L be the average scale of density variations.
 
        Then, consider V to be a spherical region enough larger than
the size L^3 that any fluctuations inside V can be considered
to be contained entirely within V.  In particular, the part of
the universe outside V can then be considered to be of
uniform density and its gravitational influence
inside V can be ignored.
        Then  U = SUM(i,j)  -(1/2) G m'_i m'_j / r_ij  = 
                 =  -2 pi G p" A L^2  p" V
because  INT(theta) INT(phi) INT(r) = 4 pi INT(r) ,
SUM(i in V) m'i = SUM(i in V) {p - p"} dVi  =
= SUM(i in V) p" A Vi =  p" A L£ , 
{r_ij} = L ,  and   SUM(j in V) dVj = V .
 
        If O is the temperature and N is the number of particles,
 
P = (2K+U) / 3V = (N O / V) - (2 pi / 3) G A p"^2 L^2 .
 
        Now assume that V is such that, if V is compressed by dV,
p" V remains constant, A = {p - p"} / p"  remains constant,
and L =prop= V^(1/3).
Then dV/V  =  -dp"/p"  =  3dL/L  and dA = 0 , and
 
dP = ( (N O / V) - (4/3)(2 pi /3) G A p" L^2 )(-dV/V) =



Cosmology

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/cosm2.html[4/16/18, 1:47:32 AM]

= (P - (1/9) 2 pi G A p"^2 L^2) (-dV/V)
 
 
        Layzer's model is based on the expanding universe being like a
vapor at its critical point, dP = 0, unstable against the growth
of fluctuations at all scales.
        This requires a cold universe, so that |K| { |U| while 2K+U } 0.
        Since
d(K + U)/dt + H(2K + U) = 0
 
if K+U is negative and 2K+U is positive, expansion causes K+U
to decrease further, so that the magnitude of the (negative)
potential energy U increases still further.  If the magnitude
of U increases enough so that 2K+U becomes negative,
K+U increases.
        Physically, the increase of the magnitude of the potential
energy U  causes clusters of clumps of matter to form. 
The clumps within a cluster are accelerated by the fluctuating
gravitational field due to the increase in the magnitude of
the potential energy U.  The motion of the clumps then increases
the kinetic energy K and the pressure, quenching the instability. 
        The processes act to keep the cold universe in its critical state,
in which  2K+U = 0 and dP = 0.
        The critical value for the pressure, Pcrit, at dP = 0 , is
Pcrit = (1/9) 2 pi G A p"^2 L^2.
The total energy at Pcrit is  E = K+U = U/3.
        Then:
                K =prop= a(t) ; U =prop= a(t) ; and E =prop= a(t) .
 
        The size of the clumps is of the scale L =prop= a^2 ,
because p"V is constant in time, p" =prop= a^(-3),
U =prop= a, A is constant, and U = -2 pi G p" A L^2 p V.
 
        The mass M of clumps is proportional to p" L^3,
so that M =prop= a^3.
 
        In the expanding universe, a heirarchy of larger and larger
self-gravitating clusters forms, with the self-gravitating
clusters of one stage forming the clumps in the clusters
of the next stage. 
        The diameter of the clusters is L =prop= M^(2/3).
 
        Layzer estimates that at the onset of instability against
formation of self-gravitating clusters of clumps of matter,
the relative amplitude of density fluctuations
 A = {p - p"} / p"  is of the order 1/10 to 1/100.
        The energy per unit mass e of the cluster is given by
e = (K+U) / p"V = (-(2/3)U + U) / p"V =
= U / 3 p" V = (1/3)(-2 pi) p" A L^2 G .
        Since p" =prop= 1/V =prop= a^(-3) and L^2 =prop= a^4 :
e =prop= a =prop= M^(1/3).
        Layzer notes that the relationship e =prop= M^(1/3) is
consistent with observation from the scale of Jupiter and
its satellites to the scale of clusters of galaxies.
 
        The clusters of clumps of matter are of the scale of volume
V =prop= a^3, while the clumps of matter within 
self-gravitating cluster are of the scale of
volume L^3 =prop= (a^2)^3 = a^6.
 Therefore, at some time after the beginning of the
Friedman Robertson-Walker expansion,
L will grow large enough to equal V.
So, on very large scales, larger than clusters of galaxies,
structures are formed after the universe has expanded enough
so that the clumps are so large that they will not all fall
as spherical units into a cluster in the potential wells
of the Layzer process, but some will be stretched and
pulled among nearby clusters, thus forming luminous
filaments and sheets as well as voids.
 

Mass Distribution in Galaxies:
 
        Consider the stage of the Layzer clustering heirarchy at
which the self-gravitating clusters are the size of glaxies.
The galactic-size cluster should be a self-gravitating
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spherical region that is gravitationally dominated by
cold dark Planck mass black holes.
Since the Planck mass black holes have very small
(10^(-66) cm^2) cross section, they can be considered to be
collisionless within the cluster.
        The cluster of dark matter can be considered to be an
isothermal ideal gas of pressure pr, density p, and
equation of state pr =prop= p.
As it is self-gravitating, its equation of hydrostatic support is
        dpr/dr = (kT/m) dp/dr = -p GM(r) / r^2  ,
where k is Boltzmann's constant, T is temperature, and
m is the Planck mass of the black hole, or
        d (r^2 dlnp)/dr) /dr  =  -(Gm/kT) 4pi r^2 p  ,
which is equivalent to a collisionless system
with distribution function
        (p_1/(2 pi kT/m)^(3/2)) exp((F - (1/2)V^2) / (kT/m)) ,
which gives
        p = p_1 exp(F / (kT/m))
as shown in sectiion 4.4.3(b) of Binney and Tremaine (1987).
As they show, a nonsingular solution for this isothermal
sphere is given by
        d (r'^2 dlnp'/dr') /dr'  =  -9 r'^2  p'
where p' = p/p_0 ,  r' = r/r_0 , and r_0 = Sqrt(9 kT / m 4 pi G p_0)
is the core radius.
        At r { 2 r_0 ,  p'(r') = 1/(1 + r'^2)^(3/2)   , correct to about 5%.
        At  r } 15 r_0 ,  p'(r') = (2/9) r'^(-2)  , and
the nonsingular isothermal sphere solution approaches
the singular isothermal sphere solution
p(r) = kT / m 2 pi G r^2 .
        The circular speed Vc at r is Vc^2  = G M(r) / r  ,
where M(r) is the mass inside a sphere of radius r.
        From      d (r^2 dlnp/dr) /dr  =  -(Gm/kT) 4 pi r^2 p  ,
Vc^2  =  -(kT/m) dlnp / dlnr .
        The circular speed Vc curve for the nonsingular isothermal
sphere is similar to observed galactic rotation curves
(figure 4-8, figure 10-1, and figure 10-2 of Binney and Tremaine (1987)).
In section 10.1.6, Binney and Tremaine (1987) state that the
density distribution of a dark halo that would give the observed
flat rotation curves at large r
"is also the density distribution for the isothermal sphere at large radii ... .
However, there is no compelling theoretical argument to suggest
why the dark halo should resemble an isothermal sphere."
 
        I disagree:  Layzer clustering of cold dark Planck mass
black holes is such a compelling theoretical argument.
 
        Binney and Tremaine (1987, section 4.4.3(b)) state
"From the astrophysical point of view, the isothermal sphere
has a very serious defect:  its mass is infinite.  Thus from
equations 4-127 and Figure 4-7, we have that
M = 2 s^2 r / G [s^2 = kT / m] at large r.
Clearly no real astrophysical system can be modeled over
more than a limited range of radii with a divergent mass distribution.
On the other hand, the rotations curves of spiral galaxies
(section 10.1.6 and MB section 8-3) are  often remarkably flat 
out to great radii, and this suggests that we try to construct models 
that deviate from the isothermal sphere only far from their cores."
  
        I disagree with the statement that the isothermal sphere mass 
distribution is a defect.  

Dennis Zaritsky, in astro-ph/9810069, "... collate[s] published results and demonstrate[s] that they are all consistent
with a Galactic halo that is nearly isothermal with a characteristic velocity of 180 to 220 km/sec and an extent greater
than or equal to 200 kpc. ... All of the data ... are entirely consistent with an isothermal sphere... . There is no evidence
for a significant truncation of the mass profile at large radii. ..."

 

The critical density sufficient to make Omega = 1 is 
about 1.88 x 10^(-29) h^2 gm/cm^3 (Kolb and Turner (1990)).  
The galactic rotation curve halo density is on the order of at least 
(it could be about an order of magnitude greater) 0.01 Msun/pc^3 
(Binney and Tremaine (1987), section 10.1.6), or 
about 0.01 x 2 x 10^33 / (3 x 10^18)^3 = 
= .0007 x 10^(-21) = 7 x 10^(-25) gm/cm^3.
        The minimum rotation curve halo density is therefore at least 
about 3 x 10^4 times greater than the Omega = 1 critical density.  

http://xxx.lanl.gov/abs/astro-ph/9810069
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In the Layzer clustering model, the isothermal sphere density p 
at large r varies as    p =prop= 1 / r^2.  In it, p at r = 3 r_0 = 10 kpc 
(roughly the 8.5 kpc distance from the sun to the center of our galaxy) 
is 4 x 10^4 times greater than p at r = 600 r_0 = 2 Mpc 
(the median radius of clusters of galaxies is about 3 h^(-1) Mpc 
(Binney and Tremaine (1987), table 1-4)).
 
        As a lot of the mass in the universe may be in cold dark matter, 
Layzer's model should describe structure formation on scales large 
enough that gravity is the dominant force 
(structures at planetary scale or larger). 
  
        On smaller scales, where electromagnetism or other forces are stronger, 
the cold dark matter (being very weakly interacting with respect 
to forces other than gravity) should be ignored or considered as a 
background, with the standard hot big bang model applying 
to the small scale processes.
 
        Except for gravitational interaction, the cold dark matter 
would be decoupled from the hot ordinary matter and radiation 
at all times after the end of inflation.  
The radiation would decouple from the ordinary matter 
about 200,000 years after the end of inflation.
        Structure in the Layzer process is always subhorizon in size, 
so that anisotropy of the microwave background is 
small-angular scale, O much less than 1 deg = decoupling Hubble scale 
(Kolb and Turner (1990), section 9.6.2), 
and not measurable by COBE.
 
        With two classes of matter (cold dark matter forming 
structure according to Layzer's theory and ordinary matter 
having a lesser role to play on gravitational scales 
because it is much less massive), the fact that the ordinary 
Jeans mass after decoupling is about the mass of a 
globular cluster indicates an ordinary process of 
globular cluster formation within the structures 
already formed at that time by Layzer's cold matter process.
 
de Vega, Sanchez, and Combes suggest that the 
fractal structure of the InterStellar Medium of our galaxy, 
on scales from about 20 AU to about 300 light-years, 
may be due to self-gravity of isothermal clouds, 
rather than cascades of turbulence due to galactic rotation. 
Shear of galactic rotation destroys fractal structure 
above 300 light-years in size, and stellar radiation 
destroys fractal structure below 20 AU and in regions 
of dense stellar formation and/or radiation.
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Basic Ideas of D4-D5-E6-E7-E8 VoDou Physics
 
D4, D5, E6, E7 and E8 are Lie algebras,
but you don't have to know what they are to get the basic ideas 
of the D4-D5-E6-E7-E8 VoDou Physics Model 
with Many-Worlds Quantum Theory.  
 
For this page, 
I will omit a lot of details, and I will not be at all rigorous.  
 

What should a Physics Model do?
It should describe the Particles that make up everything we see. 
The Particles are like Actors in a Play.  
 
It should describe the Spacetime in which the particles are located. 
The Spacetime is like the Stage of a Play. 
 
It should describe the Forces between the particles that make them 
move around in spacetime and interact with each other.  
The Forces act like the Script of a Play. 
 
 
Each Performance of a Play is unique, 
and different from every other Performance. 
You can say that a Play is really not just any one Performance, 
but the Sum Total of All Performances.  
 
Similarly, there are many different Possibilities for the Particles 
to be configured in Spacetime, 
and 
we can say that Many-Worlds Quantum Theory of Physics is 
the Sum Total of All Possibilities.  
 
 
Also, a Performance is influenced by interaction with 
its Audience, which in turn is influenced by each Performance, 
so that the Audience is like a mirror through which
the Performance reacts with itself and with other Performances.  
 
 
 

D4 describes the Forces - the Script of a Play.
D4 is made up of 28 parts. 
 
Those 28 parts describe the 4 Forces of physics: 
 
 1 part of D4 carries Electromagnetism; 
 
 3 parts of D4 carry the Weak Force; 
 
 8 parts of D4 carry the Color Force; 
 
16 parts of D4 carry Gravity and related things. 
 
 
With these 4 forces, we have described: 
 
Electromagnetic phenomena such as 
light, radio, radar, gamma rays, and magnetism, 
and 
holding atoms together by keeping electrons close 
to the nuclei of atoms;  
 
Weak Force phenomena such as 



Idea of D4-D5-E6 Physics and Spinors

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/play456.html[4/16/18, 1:47:34 AM]

radioactivity that makes luminous watch dials glow; 
 
Color Force phenomena such as 
nuclear reactions that keep the Sun burning 
and 
holding atomic nuclei together 
by keeping quarks close to each other inside the nuclei;  
 
Gravitational phenomena such as 
holding the Earth together, 
holding the Sun together while it burns its nuclear fuel, 
and
holding the Solar System and the Galaxies together. 
 
 
Since the Forces describe how things move and interact, 
they are like the Script of a Play.  
 
 
D4 only describes the Forces. 
D4 does not contain 
either 
the Spacetime in which the Forces act,
nor 
does it contain 
the Particles between which the Forces act.
 
 
D4 is a Script without Stage or Actors. 
 
 
 

D5 describes the Spacetime - the Stage of a Play.
To get the Spacetime Stage, you expand from D4 to D5.
D5 contains the 28 parts of D4.  
but
D5 has 45 parts,
and
the extra parts of D5 describe Spacetime as well as the Forces.
 
 
Now we have a Script and Stage,
but still no Actors.
 
 

E6 describes the Particles - the Actors of a Play.
To get the Actors, you expand from D5 to E6.
 
E6 has an E6/D5xU(1) aspect that contains the 45 parts of D5 
and therefore also contains, 
like nested Russian dolls, the 28 parts of D4,
but 
E6 has 78 parts - one part for each Tarot card,
and
some of the extra parts of E6 describe 
the Particles upon which the Forces act within Spacetime. 
 
 
The Particle Actors described by E6 are called Spinors. 
If you want to know why they are called Spinors,
click here.  If you don't really care about that, just read on. 
 
 
Now we have Script, Stage, and Actors,
so 
now we can perform the Play.
 

In addition to its E6/D5xU(1) aspect that describes the Particles, 
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E6 has another aspect, E6/F4, that describes Possibilities: 

E6, E7 and E8 describe Many Possibilities - the Performances of a Play.
 
Each performance of a play may be a little different from the others, 
and 
the total experience of the play is not just one performance,
but 
the totality of all the performances.
 
That is where
the Many-Worlds picture of quantum physics comes into play:
 
Each "world" is a unique "performance" 
of forces acting on particles in spacetime 
in accord with the D4-D5-E6-E7-E8 VoDou Physics Model,
and
"reality" is the "sum" of all the "performances".
 

 

An integral part of each Performance is its Audience.
 
Marcel Duchamp said "I believe that the artist doesn't know 
what he does. I attach even more importance to the spectator 
than to the artist."
 
What is the Role of the Audience? 
 
Each Performance is influenced by interaction with its Audience, 
which in turn is influenced by each Performance, so that 

the Audience is like a Mirror
through which mirror a Performance reflexively reacts with itself 
and with other Performances in the set of All Possible Performances,    
forming a Jack Sarfatti Back-Reaction Loop, 
which is usually expressed in terms of David Bohm's Quantum Theory.  
 
 
 

Spinor Particles :
 
The property of Spin of a thing 
describes
how that thing is transformed 
if you rotate it in space by 360 degrees. 

For instance, take an arrow from a bow and arrow set, and consider that the arrow points in the direction from its tail
to its arrowhead.

If you rotate the arrow tail to head, by 180 degrees, the direction of the arrow is reversed, so a 180 degree rotation
reverses the arrow.

If you continue the rotation by another 180 degrees, you have rotated the arrow by 360 degrees, and the arrow is back
where it started.

Since the arrow is back to where it started after 1 full 360 degree rotation, the arrow is said to have Spin = 1.

Unlike the arrow, the Particle Actors described by E6 

http://www.stardrive.org/
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are NOT back where they started after 1 full 360 degree rotation.  
 
It takes two full rotations, 720 degrees, 
to get an E6 Particle Actor back where it started. 
 
Since an E6 Particle Actor is only 1/2 back to where it started  
after 1 full 360 degree rotation, 
an E6 Particle Actor is said to have Spin = 1/2, 
and 
is called Spinor since its Spin is not the simplest value 1.  
 
 
Lest you think that the requirement of 720 degree rotation 
to get something back to where it started 
is something 
that does not happen in our "normal" world, 
and 
is something that only happens in a "weird-physics" world, 
 
you should know 
that there ARE ways to demonstrate Spinors,
based on 
the "orientation" of the thing being rotated
with respect to its "environment".
 

Here is a demonstration of Spinor Orientation-Entanglement:

Louis H. Kauffman, in his book Knots and Physics (World Scientific Publishing Co. 1991), says that a spin 1/2 particle
is like a ball attached to its surroundings by string, as in this picture from Gravitation, by Misner, Thorne, and Wheeler
(Freeman 1972):

The orientation of the ball is related to the surrounding sphere by the tangle of the strings connecting them. If you
rotate the ball 360 degrees, the strings are tangled, but if you go to 720 degrees, the strings get untangled. Here is a
demonstration of how the 720 degree (4 pi) rotation works:

It is from Feynman's 1986 Dirac Memorial Lecture (Elementary Particles and the Laws of Physics, Cambridge Press
1987), and it shows a cup held by a dancer in one hand. Rotating the cup by 360 degrees gets the arm (which is
connected to the shoulder of the dancer) twisted, but turning the cup another 360 degrees gets the arm back straight.

In it, picture 1 is the start, picture 2 is 180 degrees, picture 3 is 360 degrees (note how the arm is twisted), picture 4 is
540 degrees, and picture 1 again is 720 degrees.
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The spin 1/2 particles orientation-entangled with their environment are Fermions and their intrinsic orientation-
entanglement can be mathematically described by saying that Fermions are Quaternionic.

 

 
Now that you understand Spinors, 
you can click here to go back to
the description of E6 Particle Actors. 
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Philip D. Mannheim has developed a theory of

Conformal Gravity

that is based on the conformal Weyl tensor, rather than ( as in I. E. Segal's theory ) based on the 15-dimensional
conformal group Spin(2,4) = SU(2,2).

Penrose and Rindler, in volume 1 of their books Spinors and Space-Time (Cambridge 1986) say, at page 355:

"... A flat-space theory which is Poincare invariant and also conformally invariant in this [ Weyl-type ]
sense, will be invariant under the 15-parameter conformal group [ SU(2,2) ]. ... But the [ Weyl ] type of
conformal invariance ... is really more general ... since it applies to curved space-time also. ...".

 

In astro-ph/0104022, Mannheim says:

"... conformal gravity (viz. gravity based on the fully covariant, locally conformal invariant Weyl action ...
) ... possesses an explicit symmetry (conformal invariance) which when unbroken would require the
cosmological constant to vanish.

The cosmology associated with the conformal gravity theory was first presented in [ P. D. Mannheim,
Astrophys. J. 391, 429 (1992).] where it was shown to possess no flatness problem, to thus release
conformal cosmology from the need for the copious amounts of cosmological dark matter required of the
standard theory. Subsequently [P. D. Mannheim, Conformal cosmology and the age of the universe, astro-
ph/9601071. ... ], the cosmology was shown to also possess no horizon problem, no universe age problem,
and, through negative spatial curvature, to naturally lead to cosmic repulsion. ... Finally, it was shown ...
that even after the conformal symmetry is spontaneously broken by a /\ inducing cosmological phase
transition, the cosmology is still able to control the contribution of the induced cosmological constant to
cosmic evolution even in the event that /\ is in fact as big as particle physics suggests, to thereby provide a
completely natural solution to the cosmological constant problem. In the present paper we show that this
control actually enables us to provide for a complete and explicit accounting of the recent high z
supernovae Hubble plot data without the need for any fine tuning at all. ...

... The non-relativistic terrestrial and solar system conformal gravity expectations are completely standard

... being controlled by a local G whose dynamical generation is totally decoupled ... from that of the
cosmological Geff , with it being only in the continuation beyond the solar system that the standard and
conformal gravity theories actually depart from each other. ...".

 

Some questions that occur to me are:

Do the "local G" and "cosmological Geff" correspond to Segal's use of two energy operators, one a Minkowksi
one used locally and the other a Conformal one used on larger astrophysical scales?
Could the "decoupl[ing] ... in the continuation beyond the solar system" be related to the anomalous acceleration
of the Pioneer spacecraft data from beyond our solar system?

 

In astro-ph/9910093, Mannheim says:

http://xxx.lanl.gov/abs/astro-ph/0104022
http://xxx.lanl.gov/abs/astro-ph/9601071
http://xxx.lanl.gov/abs/astro-ph/9601071
http://xxx.lanl.gov/abs/astro-ph/9910093
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"... within ... higher order derivative gravitational theories, one of them is immediately singled out, namely
conformal gravity, a fully coordinate invariant gravitational theory which possesses an additional
symmetry not enjoyed by the standard theory (viz. invariance under any and all local conformal stretchings
... of the geometry), a theory which consequently has as its uniquely allowed gravitational action the Weyl
action ...

... Conformal gravity is thus a gravitational theory which possess[es] no fundamental scale ( and thus no
intrinsic G or fundamental /\ ) at all, and is thus a theory which can immediately lead to a cosmology
which is free of intrinsic scales at sufficiently high enough temperatures.

As such, conformal gravity emerges as a potential gravitational analog of the Weinberg-Salam-Glashow
electroweak theory, with it immediately being suggested ... that in it Newton's constant G might be
generated as a low energy effective parameter in much the same manner as Fermi's constant GF is
generated in the electroweak theory, with G as measured in a low energy Cavendish experiment then
indeed nicely being decoupled from the hot early universe. However, it turns out that the low energy limit
of conformal gravity need not emerge in precisely this fashion since ... it is not in fact necessary to
spontaneously break the conformal gravity action down to the Einstein-Hilbert action ( i.e. down to the
standard theory equations of motion ). Rather ... , it is only necessary to obtain the solutions to those
equations in the kinematic region ( viz. solar system distance scales ) where those standard solutions have
been tested. Thus, as had been noted by Eddington ... already in the very early days of relativity, the
standard gravity vacuum Schwarzschild solution is just as equally a vacuum solution to higher derivative
gravity theories also, since the vanishing of the Ricci tensor entails the vanishing of its derivatives as well.
...

... As a fundamental theory, conformal gravity has as a motivation the desire to give gravity a local
invariance structure and a dimensionless coupling constant (and thus power counting renormalizability), to
thereby make it analogous to the three other fundamental interactions. And indeed, ... the local conformal
symmetry invoked to do this then not only excludes the existence of any fundamental mass scales such as
a fundamental cosmological constant, even after mass scales are induced by spontaneous breakdown of the
conformal symmetry, the (still) traceless energy-momentum tensor then constrains any induced (and
necessarily negative) cosmological constant term to be of the same order of magnitude as all the other
terms in T^(mu nu) , neither smaller nor larger. Thus, unlike standard gravity, precisely because of its
additional symmetry, conformal gravity has a great deal of control over the cosmological constant
(essentially, with all mass scales - of gravity and particle physics both - being jointly generated by
spontaneous breakdown of the scale symmetry, conformal gravity knows exactly where the zero of energy
is), and it is our purpose now to show that it is this very control which then provides for both a natural
solution to the cosmological constant problem and for a complete accounting of the new high z data. ...

... Even though the cosmology expands far more slowly than the standard one, nonetheless, this gets
compensated for in the conformal case because weak interactions are then found ... to remain in thermal
equilibrium down to lower temperatures than in the standard case, with the conformal metallicity
predictions then being found ... to actually outperform those of the standard model. ...

... the distinction between homogeneity and inhomogeneity which provides the demarcation between local
and global gravity, to thus now enable us to consider repulsive cosmologies which are not incompatible
with the attractive gravity observed on solar system distance scales. ...

... the conformal gravity extrapolation ... has been found to provide for a satisfactory explanation of
galactic rotation curve systematics without the need to introduce any galactic dark matter at all. ...

... Despite the fact that conformal gravity has ... been found to be globally repulsive, nonetheless, it is
important to note that in the conformal theory local solar system gravity can still be attractive ...".
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Some further questions that occur to me are:

 

Could the Segal Spin(2,4)=SU(2,2) Conformal theory be related to the Mannheim Weyl Conformal Gravity

in the same way that

anti-deSitter Spin(2,3) gauge theory is related, by the MacDowell-Mansouri mechanism, to Einstein-Hilbert
Gravity with Cosmological Constant and Torsion?

 

What is the relationship between Segal's quadratic Hubble red-shift curve described,for example, in his book
Mathematical Cosmology and Extragalactic Astronomy (Academic Press 1976)?

and

the red-shift curves described by Mannheim in astro-ph/0104022 and related papers?

 

Mannheim, in astro-ph/0302362, says:

"... We show that detailed exploration of the 1 < z < 2 redshift region can provide for definitive testing not
only of the standard inflationary cosmological paradigm with its fine-tuned cosmological constant and its
mysteriously late (z < 1) onset of cosmic acceleration, but also for the non finetuned, alternate conformal
cosmological model, a cosmology which accelerates both above and below z = 1. In particular we
confront both of these models with the currently available type Ia supernovae standard candle and
extended FRII radio source standard yardstick data, with these latter data being particularly pertinent as
they already include a sizeable number of points in the 1 < z < 2 region. We find that both models are able
to account for all available 0 < z < 2 data equally well; and with the conformal model explicitly being able
to fit the data while being an accelerating one in the z > 1 region, one is thus currently unable to ascertain
whether the universe is accelerating or decelerating between z = 1 and z = 2. To be able to visualize the
supernovae and radio galaxy data simultaneously, we present a representation of the radio galaxy data in
terms of an equivalent apparent magnitude Hubble diagram.We discuss briefly some implications of the
anisotropies in the cosmic microwave background for the conformal theory, and show that in that theory
fluctuations which set in at around nucleosynthesis can readily generate the first peak in the anisotropy
data. ...".
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QCD Uncertainties
Search for the Truth Quark at Fermilab involves 
analysis of SEMILEPTONIC events 
using theoretical QCD calculations that may not be 
accurate at some relevant energies.  

Fermilab's semileptonic value of the Truth quark mass 
is around 180 GeV.  

CDF at Fermilab, in hep-ex/9601008, 
has studied 19.5 pb^(-1) of data and concluded that 
"The cross section for jets with ET greater than 200 GeV 
is significantly higher than current predictions based on 
third-order alpha_s perturbative QCD calculations." 

Their Figure 1 shows that the percent difference between 
data and NLO QCD prediction using MRSD0' Parton Distribution Functions 
get up to 50 percent at about 360 GeV, 
which would be the energy level of a Truth Quark-Antiquark pair 
for the Fermilab semileptonic value of about 180 GeV 
for the Truth Quark mass.  

I think that this is a good example of the type of 
uncertainty that has led some people at Fermilab to an incorrect 
interpretion of data as evidence for a semileptonic 
Truth Quark mass of 180 GeV.  

It seems to me to be natural to expect that 
as you go to higher energies, 
third-order perturbative QCD may become inaccurate, 
and 

http://xxx.lanl.gov/abs/hep-ex/9601008
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you may need to go to higher-order perturbative QCD, 
at least to fourth-order, 
to get agreement with experiment.  

It also seems to me that the 200-400 GeV energy range 
at which discrepancies (with respect to third-order QCD) 
begin to appear and to grow large (50 percent at 360 GeV) 

may be a likely range 

for such higher-order perturbative QCD effects 
to begin to appear and to grow large, 
thus explaining the data.  

Thanks to Kristi Bridges-Jentoft-Nilsen at Georgia Tech 
for helpful discussions on these points.  

The New York Times coverage of the 
results of the CDF paper hep-ex/9601008 is an interesting 
example of science journalism.

Leader and Stamenov have proposed that 
such things as composite quarks 
are not necessary to explain the excess of jets at high ET,  
because the excess can be explained by a QCD fixed point 
such as proposed by Patrascioiu and Seiler 
who contend that PQCD and asymptotic freedom are NOT true 
properties of physical QCD. 
If so, the renormalization group equation 
I used to calculate ALPHA_s is not valid, 
so that ALPHA_s = 0.106 is not the true value 
for 91 GeV under the D4-D5-E6 model.  
The true 91 GeV value for the D4-D5-E6 model ALPHA_s 
should be higher, 
closer to the high-energy experimental ALPHA_s = 0.123. 

Further,

Alexei Morozov and Antti J. Niemi, in their paper, Can Renormalization Group Flow End in a Big Mess?, hep-
th/0304178, say: "... The field theoretical renormalization group equations have many common features with the
equations of dynamical systems. In particular, the manner how Callan-Symanzik equation ensures the independence of
a theory from its subtraction point is reminiscent of self-similarity in autonomous flows towards attractors. Motivated
by such analogies we propose that besides isolated fixed points, the couplings in a renormalizable field theory may
also flow towards more general, even fractal attractors. This could lead to Big Mess scenarios in applications to
multiphase systems, from spin-glasses and neural networks to fundamental ... theory. We argue that ... such chaotic
flows ... pose no obvious contradictions with the known properties of effective actions, the existence of dissipative
Lyapunov functions, and even the strong version of the c-theorem. We also explain the difficulties encountered when
constructing effective actions with chaotic renormalization group flows and observe that they have many common
virtues with realistic field theory effective actions. We conclude that if chaotic renormalization group flows are to be
excluded, conceptually novel no-go theorems must be developed. ... in the classical Yang-Mills theory chaotic
behaviour has already been well established ... Consequently such chaotic behaviour will not be considered here.
Obviously, a chaotic RG flow also necessitates the consideration of field (string) theories with at least three couplings.
In the present article we shall be interested in the possibility of chaotic RG flows in the IR limits of quantum field and
string theories. ... we consider limit cycles from the point of view of RG flows, and inspect vorticity as a RG scheme
independent tool for describing multicoupling flows. ... we explain how to construct model effective actions from the
beta-function flows. In particular, we explain how the construction fails in case of chaotic flows and suggests this
parallels the problems encountered in constructing actual field theory effective actions. This also explains why it is
very hard to construct actual field theory models with chaotic RG flow. ...".
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Truth Quark, Higgs, and Vacua

Truth Quark, Higgs, and Vacua

Frank D. (Tony) Smith, Jr., Cartersville - July 2003. 

Abstract:

The Truth Quark, through its strong interaction with Higgs Vacua, may have two excited energy levels at 
225 GeV and 173 GeV, above a ground state at 130 GeV. The 173 GeV excited state may exist due to 
appearance of a Planck-energy vaccum with < phi_vac2 > = 10^19 GeV in addition to the low-energy 

Standard Model vacuum with < phi_vac1 > = 252 GeV. 

The mass of the Truth Quark is related to three different energy levels:

●     130 GeV - predicted by my physics model ( a constituent mass calculated for an effective low 
energy ( < phi_vac > = 252 GeV ) single-vacuum Standard Model ), and seen experimentally at 
Fermilab according to my analysis of their data;

 

●     173 GeV - predicted by Froggatt using the Standard Model with two vacua, one conventional low-
energy with < phi_vac1 > = 246 GeV and the other at Planck energy with < phi_vac2 > = 10^19 
GeV, and seen experimentally according to Fermilab's analysis of their data; and

 

●     225 GeV - corresponding ( as explained by Froggatt ) to an infrared fixed point for the Standard 
Model, assuming its validity to the Planck energy 10^19 GeV, and also corresponding to some 
observed events in the 200 GeV energy range.

 

All three energy levels can be seen in Fermilab data, including the original Fermilab CDF Semileptonic 
histogram in FERMILAB-PUB-94/097-E, dated 26 April 1994:
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and a similar 1997 Fermilab D0 Semileptonic histogram in hep-ex/9703008:
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In both histograms the green bars the 130 GeV range containing Semileptonic events deemed 
insignificant by Fermilab's analysts, but considered by me to represent the Truth quark;

the cyan-blue bars represent bins in the 173 GeV range containing Semileptonic events interpreted as 
Truth Quarks by D0; and

the magenta bars represent bins in the 225 GeV range containing Semileptonic events not considered by 
Fermilab's analysts or by me as corresponding to either 130 GeV or 173 GeV Truth Quarks.

 

Rather than ask:

"Which energy level corresponds to the true Truth Quark mass?"

it may be more useful to ask:

"Can all three energy levels correspond to the Truth Quark, being a 
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ground state (130 GeV) and two excited states (173 GeV and 225 
GeV) ?".

I think the answer may be Yes - here is why:

Consider the Higgs mass - Truth Quark mass plane, based on Fig. 3 of Froggatt's paper hep-ph/0307138:

The green dot corresponds to a 130 GeV Truth Quark low-energy Standard Model one-vacuum ( < 
phi_vac1 > = 252 GeV ) ground state that is well within the Stability Region below the Triviality Bound 
and above the Vacuum Stability bound for a Standard Model with a high-energy cut-off that goes all the 
way to the Planck energy 10^19 GeV.

If accelerator-event collisions deposit up to 95 GeV of extra energy into a Truth Quark, it will be pumped 
up along the red curve within the Stability Region until it hits the Standard Model Critical Point at the 
magenta dot, where it will be a Standard Model Truth Quark excited state with mass-energy 225 GeV.
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Since the 225 GeV Standard Model Truth Quark excited state is at a Critical Point, which is by definition 
on the Vacuum Stability curve, the one low-energy Standard Model vacuum ( < phi_vac1 > = 252 GeV ) 
is no longer stable, and a new vacuum phi_vac2 forms.

In my physics model, the new vacuum phi_vac2 appears at the Planck energy, where the low-energy 
Standard Model, Higgs, and Gravity with 4-dimensional Physical Spacetime makes a transition to a more 
unified structure with a Spin(1,7) gauge boson Lie algebra, fermion spinors from a Cl(1,7) Clifford 
algebra, an 8-dimensional Spacetime, and a corresponding high-energy vacuum with < phi_vac2 > = 
10^19 GeV = Planck energy.

When the second vacuum phi_vac2 appears, the structure of the Standard Model is altered ( as explained 
by Froggatt ) so that the new Critical Point is at a 173 GeV Truth Quark mass, so the magenta dot 225 
GeV excited Truth Quark state decays, moving along the blue curve along the Vacuum Stability bound to 
an intermediate excited state at the cyan dot at a Truth Quark mass of 173 GeV.

If the region around the Truth Quark does not have enough energy-density to maintain the second Planck 
energy phi_vac2 vacuum ( as is the case with present-day colliders that can do Truth Quark experiments ) 
then the cyan dot 173 GeV intermediate excited Truth Quark state decays along the green curve to the 
more stable Truth Quark low-energy Standard Model one-vacuum ground state at constituent mass of 
130 GeV, the green dot.

As a result:

The Truth Quark may provide a Window on the 8th Dimension.

 

There are some actual Fermilab events that seem to me to show that process in action. They are dilepton 
events, for which I would normally expect to see 2 jets in addition to the 2 leptons. However, some of the 
6 D0 dilepton events described in the 1997 UC Berkeley PhD thesis of Erich Ward Varnes and in hep-
ex/9808029 have 3 jets, and I will here discuss the kinematics of two of those events to illustrate the 
above-described Truth Quark - Higgs - Vacua process.

Here are the Kinematics of two of the 6 D0 Dilepton events, from Appendix B.2 of the 1997 UC 
Berkeley PhD thesis of Erich Ward Varnes. (Similar kinematic data are presented in D0 August 1998, 
hep-ex/9808029.) In the Varnes Kinematics tables, there are two numbers for each jet: one is energy after 
CAFIX corrections; and the second (in parentheses) is energy after post-CAFIX corrections.

The first dilepton event, Run 84395, Event 15530 ( mu mu ), as analyzed using the neutrino weighting 
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algorithm,

 

has, if all 3 jets are included ( the solid line in the graph ), energy around 200 GeV, corresponding to the 
Standard Model Critical Point Truth Quark excited state at the magenta dot.

If only the 2 highest energy jets are included ( the dashed line in the graph ), it has energy around 170 
GeV, corresponding to the 2-vacuum intermediate excited Truth Quark state at the cyan dot, and the 
energy of the third jet would correspond to the decay down the blue curve along the Vacuum Stability 
bound.

This same event, if analyzed usingthe matrix-element weighting algorithm that, according to hep-
ex/9808029, "... is an extension of the weight proposed in [R.H. Dalitz and G.R. Goldstein, Phys. Rev. 
D45, 1531 (1992)] ...",

file:///Phi2Pi/Users/tony/Documents/00000-0000/TQvac.html (6 of 12) [27/7/2003 6:05:54 PM]

http://xxx.lanl.gov/abs/hep-ex/9808029
http://xxx.lanl.gov/abs/hep-ex/9808029


Truth Quark, Higgs, and Vacua

indicates the eventual decay into the Truth Quark low-energy Standard Model one-vacuum ground state 
at constituent mass of 130 GeV at the green dot.

 

The other dilepton event that I will discuss is Run 84676, Event 12814 ( e mu ), as analyzed using the 
neutrino weighting algorithm:

  

It has, if all 3 jets are included ( the solid line in the graph ), energy around 170 GeV, corresponding to 
the 2-vacuum intermediate excited Truth Quark state at the cyan dot.

If only the 2 highest energy jets are included ( the dashed line in the graph ), it has energy around 130 
GeV, corresponding to the Truth Quark low-energy Standard Model one-vacuum ground state at 
constituent mass of 130 GeV at the green dot, and the energy of the third jet would correspond to the 
decay down the green curve.

 

 

C. D. Froggatt, in hep-ph/0307138, explained some of the relationships among the
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Truth Quark, Higgs, and Vacua:

"... It is only the top quark which has a mass of order the electroweak scale < phi_ws > = 
246 GeV and a Yukawa coupling of order unity. All of the other charged fermion masses 
are suppressed relative to the natural scale of the SM [Standard Model]. ... the self-
consistency of the pure SM up to some physical cut-off scale /\ imposes constraints on the 
top quark and Higgs boson masses. 

●     The first constraint is the so-called triviality bound: the running Higgs coupling 
constant lambda(mu) should not develop a Landau pole for mu < /\.

●     The second is the vacuum stability bound: the running Higgs coupling constant 
lambda(mu) should not become negative leading to the instability of the usual SM 
vacuum.

These bounds are illustrated ... in Fig. 3 ...
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[ I modified Fig. 3 by adding the green dot, indicating the Truth Quark and Higgs masses predicted by my 
theoretical model in the context of the Standard Model and a single Higgs vacuum. ]

... where the combined triviality and vacuum stability bounds for the SM are shown for 
different values of the high energy cut-off /\. The allowed region is the area around the 
origin bounded by the co-ordinate axes and the solid curve labelled by the appropriate 
value of /\. In the following we shall be interested in large cut-off scales /\ = 10^15 - 10^19 
GeV, corresponding to the grand unified (GUT) or Planck scale. The upper part of each 
curve corresponds to the triviality bound. The lower part of each curve coincides with the 
vacuum stability bound and the point in the top right hand corner, where it meets the 
triviality bound curve, is the quasifixed infra-red fixed point for that value of /\. ...

... one finds an effective infrared stable quasifixed point at the scale mu = mt, where the 
QCD gauge coupling constant ... is slowly varying ... The quasifixed point prediction of 
the top quark mass is based on two assumptions: (a) the perturbative renormalisation group 
equations are valid up to some high (e. g. GUT or Planck) energy scale /\ = 10^16 - 10^19 
GeV, and (b) the top Yukawa coupling constant is large at the high scale ... Neglecting the 
lighter quark masses and mixings, which is a good approxmation, ... [t]he nonlinearity of 
the renormalisation group equations then strongly focuses ...[the top Yukawa coupling 
constant] ... at the electroweak scale to its quasifixed point value. We note that while there 
is a rapid convergence to the top Yukawa coupling fixed point value from above, the 
approach from below is much more gradual. The renormalisation group equation for the 
Higgs self-coupling ... similarly focuses lambda(mu) towards a quasifixed point value, 
leading to the SM fixed point predictions ...for the running top quark and Higgs masses:

●     mt = 225 GeV
●     mH = 250 GeV

... According to ... the Multiple Point Principle (MPP) ... nature chooses coupling constant 
values such that a number of vacuum states have the same energy density. ... This scenario 
is discussed in more detail in Holger Nielsen's lectures ... This MPP assumption, of course, 
explicitly introduces a fine-tuning mechanism, namely the degeneracy of the vacua. We 
shall use MPP ... to predict the top quark and SM Higgs masses, by postulating the 
existence of a vacuum state at the fundamental (Planck) scale < phi_ws > = /\_Planck = 
10^19 GeV degenerate with the usual SM vacuum having < phi_ws > = 246 GeV. ... The 
application of the MPP to the pure Standard Model ... with a cut-off close to /\_Planck, 
implies that the SM parameters should be adjusted, such that there exists another vacuum 
state degenerate in energy density with the vacuum in which we live. This means that the 
effective SM Higgs potential Veff ( phi_ws) should have a second minimum degenerate 
with the well-known first minimum at the electroweak scale < phi_ws > = phi_vac1 = 246 
GeV. Thus we predict that our vacuum is barely stable and we just lie on the vacuum 
stability curve in the top quark, Higgs particle (pole) mass (Mt, MH) plane. Furthermore 
we expect the second minimum to be within an order of magnitude or so of the 
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fundamental scale, i.e. < phi_ws > = phi_vac2 = /\_Planck. In this way, we essentially 
select a particular point on the SM vacuum stability curve and hence the MPP condition 
predicts precise values for Mt and MH. .. Their values at the electroweak scale give our 
predicted combination of pole masses ... :

●     Mt = 173 ± 5 GeV
●     MH = 135 ± 9 GeV

... Note that the top quark mass, Mt = 174 ± 5 GeV, measured at FermiLab is interpreted as 
the pole mass. ...".

 

The Multiple Point Principle (MPP) is further described in hep-ph/9511371 by C. D. Froggatt and H. B. 
Nielsen, where they say:

"... For some time ... we have put forward the idea that Nature should choose coupling 
constant values such that several "phases" can coexist, in a very similar way to the stable 
coexistence of ice, water and vapour (in a thermos flask for example) in a mixture with 
fixed energy and number of molecules. This assumption is what we called the "multiple 
point criticality principle". Now it is well-known that the pure Standard Model, with one 
loop corrections say, can have two minima in the effective Higgs field potential. If really 
there were some reason for Nature to require phase coexistence it would be expected that 
the "vacua" corresponding to these minima should be able to energetically coexist, which 
means that they should be degenerate. That is to say the effective Higgs potential should 
take the same value in the two minima: V_eff ( phi_min1 ) = V_eff ( phi_min2 ). This 
condition really means that the vacuum in which we live is just barely stable; we are just 
on the border of being killed by vacuum decay. ... In the analogy of the ice, water and 
vapour system, the important point for us is that by enforcing fixed values of the extensive 
quantities, such as energy, the number of moles and the volume, you can very likely come 
to make such a choice of these values that a mixture has to occur. In that case then the 
temperature and pressure ( i.e. the intensive quantities) take very specific values, namely 
the values at the triple point. We want to stress that this phenomenon of thus getting 
specific intensive quantities only happens for first order phase transitions, and it is only 
likely to happen for rather strongly first order phase transitions. By strongly first order, we 
here mean that the interval of values for the extensive quantities which do not allow the 
existence of a single phase is rather large. Because the phase transition between water and 
ice is first order, one very often finds slush (partially melted snow or ice) in winter at just 
zero degree celsius. And conversely you may guess with justification that if the 
temperature happens to be suspiciously close to zero, it is because of the existence of such 
a mixture: slush. But for a very weakly first order or second order phase transition, the 
connection with a mixture is not so likely. In the analogy considered in this paper the 
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coupling constants, such as the Higgs self coupling and the top quark Yukawa coupling, 
correspond to intensive quantities like temperature and pressure. If the vacuum degeneracy 
requirement should have a good chance of being relevant, the "phase transition" between 
the two vacua should be strongly first order. That is to say there should be an appreciable 
interval of extensive variable values leading to a necessity for the presence of the two 
phases in the Universe. ... If, as we shall assume, Planck units reflect the fundamental 
physics it would be natural to interpret this strongly first order transition requirement to 
mean that, in Planck units, the extensive variable densities ... for the two vacua should 
differ by a quantity of order unity. Phenomenologically we know that | phi |^2 is very small 
in Planck units for the vacuum in which we live, and thus the only way to get the 
difference of order unity ( or larger) is to have the other vacuum have | phi |^2 of the order 
of unity in Planck units ( or larger). From the philosophy that Planck units are the 
fundamental ones, we should really expect the average | phi |^2 in the other phase just to be 
of Planck order of magnitude. It is the main point of the present article to compute the 
implications of the following two assumptions, which could naturally be satisfied 
according to the above fixed extensive quantity argument: 

●     a) The two minima in the Standard Model effective Higgs potential aredegenerate: 
Veff ( phi_min1 ) = Veff ( phi_min2 ).

●     b) The second minimum, which is not the one in which we live, has a Higgs field or 
Higgs field squared of the order of unity in Planck units ...[this assumption is]... 
what we called the "strong first orderness of the phase transition". ...

... If we take it that the top mass agreement and the acceptable Higgs mass prediction are 
not accidental, then we must accept the crucial content of the assumptions:

●     1. The pure Standard Model is valid up to the Planck scale, at least as far as the top 
quark and Higgs interactions are concerned. This would mean that no new physics 
interacts significantly with the top or Higgs particles before the Planck scale; in 
particular supersymmetry would not be allowed.

●     2. There is a need for some physical explanation of the principle of degenerate 
phases. This means that we either have some coexistence of phases in space or 
more likely in spacetime (the latter threatening locality, e.g. baby universes) or we 
need another mechanism doing the same job. ... our effective coupling constant(s) - 
we here really think of m_H1^2 the bare Higgs mass squared - gets possibly 
influenced, for instance, from the future or from very far away places and times. 
This is really the same effect as in baby universe theory ... The baby universes quite 
obviously cause connections between far separated space time points, without any 
restriction as to whether that may allow the future to influence us (especially the 
value of the coupling constants). In fact the considerations of this section can be 
considered as a derivation of our prediction for the top and Higgs masses from a 
class of models containing baby universe theory as a special case. ...".
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Some related material and references can be found on my home page on the web at URL

http://www.innerx.net/personal/tsmith/TShome.html

and on pages linked therefrom.

A web URL for this html paper is

http://www.innerx.net/personal/tsmith/TQvacua.html

 

Tony Smith's Home Page

......
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Tony Smith's Home Page

 Primitive Idempotents for Cl(8) Clifford Algebra

 

Ian Porteous, in Lecture 2: Mathematical Structure of Clifford Algebras, presented at "Lecture Series on Clifford
Algebras and their Applications", May 18 and 19, 2002, as part of the 6th International Conference on Clifford
Algebras and their Applications in Mathematical Physics, Cookeville, TN, May 20-25, 2002, said:

"... the Clifford algebra ... Cl(p,q) ...[is]... the real algebra of endomorphisms of a right A-linear space of
the form A^m, where A = R, C, H, 2^R or 2^H. This space is called the (real) spinor space or space of
(real) spinors of the orthogonal space R(p,q). It is identifiable with a minimal left ideal of the algebra,
namely the space of matrices with ever column except the first non-zero. However as a minimal left ideal
it is non-unique. ...

Minimal left ideals of a matrix algebra are generated by primitive idempotents. An idempotent of an
algebra is an element y such that y^2 = y. It is primitive if it cannot be expressed as the sum of two
idempotents, whose product is zero. The simplest example in a matrix algebra is the matrix consisting
entirely of zeros, except for a single entry of 1 somewhere in the main diagonal. The minimal ideal
generated by such an idempotent then consists of matrices all of whose columns are zero except one
consist of zeros. The easiest idempotents to construct are of the form (1/2)( 1 + x ) where x^2 = 1, but not
x^2 = -1. Then of course (1/2)( 1 - x ) is also an idempotent, so that spinor spaces constructed in this way
come naturally in pairs. However these are not necessarily primitive. They are where the matix algebra
consists of 2x2 matrices over R, C or H, but in the case of 4x4 matrix algebras the primitive idempotents
are products of commuting pairs of such idempotents.

Though as minimal left ideals of matrix algebras any two spinor spaces are equivalent, they may lie
differently when the Clifford algebra structure of the matrix algebra is taken into account ...".

 

Bilge, Dereli, and Kocak, in their paper "The geometry of self-dual two-forms", J. Math. Phys. 38 (1997) 4804-4814,
say in their abstract:

"... We show that self-dual two-forms in 2n-dimensional spaces determine a n^2 &endash; n + 1 -
dimensional manifold S_2n and the dimension of the maximal linear subspaces of S_2n is equal to

the (Radon&endash;Hurwitz) number of linearly independent vector fields on the sphere S^(2n
&endash; 1).

We provide a direct proof that for n odd S_2n has only one-dimensional linear submanifolds. We exhibit
2^c &endash; 1-dimensional subspaces in dimensions which are multiples of 2^c, for c=1,2,3. In
particular, we demonstrate that the seven-dimensional linear subspaces of S_8 also include among
many other interesting classes of self-dual two-forms, the self-dual two-forms of Corrigan, Devchand,
Fairlie, and Nuyts [Nucl. Phys. B 214, 452 (1983)] and a representation of Cl_7 given by octonionic
multiplication. We discuss the relation of the linear subspaces with the representations of Clifford
algebras. ...".

 

Pertti Lounesto, in his book Clifford Algebras and Spinors (Second Edition, LMS 286, Cambridge 2001) says at pages
226-227 and 29:

"... Primitive idempotents and minimal left ideals
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An orthonormal basis of of R(p,q) induces a basis of Cl(p,q), called the standard basis. Take a non-scalar
element e_T, e_T^2 = 1, from the standard basis of Cl(p,q). Set e = (1/2)( 1 + e_T ) and f = (1/2)( 1 - e_T
), then e + f = 1 and ef = fe = 0. So Cl(p,q) decomposes into a sum of two left ideals

Cl(p,q) =Cl(p,q) e + Cl(p,q) f ,

where dim Cl(p,q) e = dim Cl(p,q) f = [dim] (1/2) Cl(p,q) = 2^(n-1) [ for n = p + q ]. Furthermore, if {
e_T_1 , e_T_2 , ... , e_T_k } is a set of non-scalar basis elements such that e_T_i^2 = 1 and e_T_i e_T_j =
e_T_j e_T_i , then letting the signs vary independently in the product

(1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,

one obtains 2^k idempotents which are mutually annihilating and sum up to 1. The Clifford algebra
Cl(p,q) is thus decomposed into a direct sum of 2^k left ideals, and by construction, each left ideal has
dimension 2^( n - k ) . In this way one obtains a minimal left ideal by forming a maximal product of non-
annilating and commuting idempotents.

The Radon-Hurwitz number r_i for i in Z is given by

i     0  1  2  3  4  5  6  7
r_i   0  1  2  2  3  3  3  3

and the recursion formula r_( i + 8 ) = r_ i + 4 . For the negative values of i one may observe that r_(-1) =
-1 and r_(-i) = 1 - i + r_( i + 2 ) for i > 1 .

Theorem. In the standard basis of Cl(p,q) there are always k = q - r_( q - p ) non-scalar elements e_T_i ,
e_T_i^2 = 1 , which commute, e_T_i e_T_j = e_T_j e_T_i , and generate a group of order 2^k . The
product of the corresponding mutually non-annihilating idempotents,

f = (1/2)( 1 +/- e_T _1) (1/2)( 1 +/- e_T_2 ) ... (1/2)( 1 +/- e_T_k ) ,

is primitive in Cl(p,q). Thus, the left ideal S = Cl(p,q) f is minimal in Cl(p,q).

Example ... In the case of R(0,7) we have k = 7 - r_7 = 4. Therefore the idempotent

f = (1/2)( 1 + e_124 ) (1/2)( 1 + e_235 ) (1/2)( 1 + e_346 ) (1/2)( 1 + e_457 )

is primitive to Cl(0,7) = 2^Mat(8,R). ...

... If e and f are commuting idempotents of a ring R, then e f and e + f - e f are also idempotents of R. The
idempotents e f and e + f - e f are a greatest lower bound and a least upper bound relative to the partial
ordering given by

e < f if and only if ef = fe = e

A set of commuting idempotents induces a lattice of idempotents. ...

...

... The Clifford algebra ... has three involutions similar to complex conjugation in C. ... The grade
involution is an automorphism ... while the reversion and the Clifford-conjugation are anti-automorphisms
...".

 

Pertti Lounesto, in his book Spinor Valued Regular Functions in Hypercomplex Analysis (Report-HTKK-MAT-A154
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(1979) Helsinki University of Technology) says [in the quote below I have changed his notation for a Clifford algebra from R_(p,q) to
Cl(p,q)] at pages 40-42:

"... To fix a minimal left ideal V of Cl(p,q) we can choose a primitive idempotent f of Cl(p,q) so that V =
Cl(p,q) f . By means of an orthonormal basis { e_1 , e_2 , ... , e_n } for [the grade-1 vector part of Cl(p,q)]
Cl^1(p,q) we can construct a primitive idempotent f as follows: Recall that the 2^n elements

e_A = e_a_1 e_a_2 ... e_a_k , 1 < a_1 < a_2 < ... < s_k < n

constitute a basis for Cl(p,q). ... dim_R V = 2^X , where X = h or X = h + 1 according as p - q = 0, 1, 2
mod 8 or p - q = 3, 4, 5, 6, 7 mod 8 and h = [ n / 2 ] . Select n - X elements e_A, e_A^2 = 1 , so they are
pairwise commuting and generate a group of order 2^( n - X ) . then the idempotent ...

f = (1/2)( 1 + e_A_1) (1/2)( 1 + e_A_2 ) ... (1/2)( 1 + e_A_( n - X ) )

is primitive ... To prove this note that the dimension of (1/2)( 1 + e_A ) Cl(p,q) is ( 2^n ) / 2 and so the
dimension of Cl(p,q) f is ( 2^n ) / ( 2^( n - X) ) = 2^X . Hence, if there exists such an idempotent f , then f
is primitive. To porove that such an idempotent f exists in every Clifford algebra Cl(p,q) we may first
check the lower dimensional cases and then proceed by making use of the isomorphism Cl(p,q) x Cl(0,8) =
Cl(p, q + 8) and the fact that Cl(0,8) has a primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 - e_4671 -
e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

with four factors [and where J = 12345678 ] ...

The division ring F = f Cl(p,q) f = { PSI in V | PSI f = f PSI } is isomorphic to R, C, or H according as p -
q = 0, 1, 2, mod 8, p - q = 3 mod 4, or p - q = 4, 5, 6 mod 8. The map ...

V x F -> V , ( PSI, /\ ) -> PSI /\

defines a right F-linear structure on V. Provided with this right F-linear structure the minimal left ideal V
of Cl(p,q) will be called the pinor module. Similarly, beginning with a minimal left ideal of the even
subalgebra Cl(p,q)^(0) we obtain the spinor module. ...

... take a left ideal W = V or W = V + V' , where V' = { PSI' | PSI in V } , according as Cl(p,q) is simple
or a direct sum of two simple ideals (1/2) ( 1 +/- e_J ) Cl(p,q) . Take an idempotent e = f or e = f + f' ,
respectively.

The ring E = e Cl(p,q) e = { PSI in W | PSI e = e PSI } is E = F or E = F + F', according as Cl(p,q) is
simple or a direct sum of two simple ideals (1/2) ( 1 +/- e_J ) Cl(p,q) . The ring E is isomorphic to R, C,
H, 2^H, or 2^R . The map ...

W x E -> W , ( PSI, /\ ) -> PSI /\

defines a right E-linear structure on W. Provided with this right E-linear structure the left ideal W of
Cl(p,q) will be called the binor module.

Let B be either of the anti-involutions B+ or B- of Cl(p,q) . The real linear spaces

P+ = { PSI in V | B(PSI) = +PSI }

P- = { PSI in V | B(PSI) = -PSI }

have dimensions 0, 1, 2, or 3 and
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P = P+ + P- = { PSI in V | B(PSI) in V }

has dimension 0, 1, 2, 3, or 4 no matter how large is the dimension of V. To prove this we may use the
facts that Cl(p,q) x Cl(0,8) = Cl( p, q + 8 ) and for Cl(0,8) the real dimension of P = P+ is 1. The real
linear space B = { PSI in W | B(PSI) in W } has dimension 1, 2, 4, or 8. ...".

 

To paraphrase Pertti Lounesto:

In the case of Cl(0,8) we have k = 8 - r_8 = 8 - 4 = 4. Therefore Cl(0,8) has a primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 )

By letting the signs vary independently in the product we get a set of 2^4 = 16 idempotents.

Consider the graded structure of the 256 elements of Cl(0,8) = Cl(1,7). In the image below, there are:

1 + 1 = 2 red scalar and its dual;
8 + 8 = 16 green vectors and their duals;
28 + 28 = 56 blue bivectors and their duals;
56+56 = 112 gold trivectors and their duals; and
35 + 35 = 70 white middle-grade 4-vectors, the set of which is self-dual.

http://mathforum.org/discuss/sci.math/a/t/422675
http://www.hut.fi/~ppuska/mirror/Lounesto/
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The 1 + 7 + 7 + 1 = 16 diagonal elements (marked in yellow - 2 scalars and 14 4-vectors) correspond to the 16 terms
in the primitive idempotent

f = (1/2)( 1 + e_1248 ) (1/2)( 1 + e_2358 ) (1/2)( 1 + e_3468 ) (1/2)( 1 + e_4578 ) =

=(1/16)( 1 + e_1248 + e_2358 + e_3468 + e_4578 + e_5618 + e_6728 + e_7138 - e_3567 - e_4671 -
e_5712 - e_6123 - e_7234 - e_1345 - e_2456 + e_J )

 

Note that the 16 terms in the primitive idempotent correspond to 16 of Wolfram's 256 Cellular Automata:

+ e_12345678 

+ e_6728 + e_3468 + e_4578 to 

+ e_2358 + e_1248  + e_5618 + e_7138 

+ 1 to 

- e_5712 - e_1345 - e_6123 

- e_4671 - e_7234 - e_2456 - e_3567  

 

 

Note the Cl(0,8) = Cl(1,7) triality correspondences among:

the 8 +half-spinors

the 8 -half-spinors

 

the 8 vectors



Primitive Idempotents, Spinors, Cl(8)

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/8idempotents.html[4/16/18, 1:47:42 AM]

 

With respect to Cellular Automata:

Michael Gibbs has been working on using Cellular Automata as neural network nodes, and Robert de Marrais has
written a Box-Kites III paper (at math/0403113), leading me to think of some questions:

Could 16x16 structures such as switching yards of Box-Kites III have structures corresponding to the graded
structure o the Clifford algebra Cl(8) that is the 16x16 real matrix algebra?
Since the vectors of the Cl(8) Clifford algebra are 8-dimensional and correspond to the octonions, if you take the
correspondences between the 256 Wolfram CA and the Cl(8) basis elements described here, there is a
correspondence:

CA Rule No.      Octonion Basis Element
    1                       1
    2                       i
    4                       j
   16                       k
    8                       E
   32                       I
   64                       J
  128                       K

Could such a correspondence be used to construct such things as "Box-Kites" whose vertices might be regared,
not just as octonions etc, but also as Cellular Automata?
Could Box-Kite type structures give useful computational structures if the vertices were considered as CA and
the edge-flow-orinetations were considered as information flow in a computing system?
If such a computing system can be set up for 2^n-ionic structures for large n, then, since for 16-ions and larger
you have interesting zero-divisor "sleeper-cell" substructures, could they be useful with respect to computational
systems, perhaps doing things like forming loops that might let the computational system to "adjust itself" and/or
"teach itself"?

Robert de Marrais commented on some of those questions, saying in part:

"... I'm finding two directions to go with box-kites next, and yes, cellular automata clearly are part of it. I
did a poster session at Wolfram's [ 2004 NKS ] conference, had a long talk with him and another fellow,
one Rodrigo Obando ... My poster session is currently being written up for incorporation in the conference
proceedings, after which it goes out to arXiv.org -- and will have (or so I hope!) some nifty graphics for
higher-dimensional cases. ... But now to the two directions, which relate to your suggestions:

(1) Boolean monotone and antitone function-pairings can be used, per Rodrigo Obando, to generate
exactly all and only the complex cellular automata for a given n and r . . . and, given that for n=4 that
means Dedekind's number of 168 mono- and iso- tone functions each, connections to box-kites
immediately suggest themselves ... He tells me his work is leading him not merely to isolate and catalog
the "complex" CA's for high n and r, but that he's finding -- when he generalizes to the n => infinity
situation, that he gets violations of the continuum hypothesis ...

(2): spin networks. The key revelation (which I telescoped on the last couple pages of "Box Kites III")
concerns what I call the "trip-sync property." As it turns out, this is incredibly easy to prove, for all box-
kites in all dimensions. ... what is truly interesting is this: zero-divisor systems are, ironically,
PRESERVERS of associative order! Specifically, each of the four "sails" on a box-kite can be represented
(on an isomorphic box-kite diagram, in fact!) as a system of four interconnected Quaternion copies: write
each vertex as a pairing of one uppercase and one lowercase letter (with the 'generator' of the given 2^n-

http://members.aol.com/jmtsgibbs/
http://xxx.lanl.gov/abs/math/0403113
http://xxx.lanl.gov/abs/math/0403113
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ions being the divider of the two: e.g., with the Sedenions, g = the index-8 imaginary, and the pure
Sedenions of index > 8 are "uppercase," with the Octonions thereby being written with "lowercase"
letters). Using the standard notation in my "strut tables," the "triple-zigzag sail" has vertices (A + a), (B +
b), (C + c). Since it's a triple zigzag, this means all the edge-signs are negative: hence, if one takes the
diagonal "/" in the (A, a) plane, it will zero-divide the diagonal slanting like "\" in either the (B, b) or (C,
c) planes. Now consider that there are 4 associative triplets here: (a, b, c); (a, B, C); (A, b, C); and, (A, B,
c). Now, allow for "slippage" of the following sort: orbitings among (a, b, c) can be imagined to "slip"
into one of the other 3 by keeping one of the lowercases unchanged, but allowing the other two to form
"resonances" with the generator (the XOR of two uppercase is, of course, a lowercase). The trip-sync
property says this: IF the "sail" is the triple zigzag, all such slippage can occur without any "flips" in
orientation; however, IF the "sail" is one of the other three "trefoil" sails, then ONLY slippage with the
lowercase being one of the triple zigzag's trio will preserve orientation. Importantly, this gives a way to
envision "observable" and "unobservable" in a quantum mechanical manner: orientation REVERSAL will
be observable, and the isomorphism of quaternion algebra to SU2 gives you (recall my graphics toward
the end of the first Box-Kite paper vis a vis Catastrophe Theory?) two orthogonal circles whose centers
are the "units" of two lines of diagonal idempotents (which, like the diagonals in the boxkite vertex-
planes, are ALSO zero-dividers -- but only with each other!!). That is, the 4 axes in the SU2
representation are reals, the usual imaginaries, Pauli spin-matrix "mirror numbers" which square to +1,
and a "commutative i" which commutes between these latter two. (This is both Cl(2) in Clifford algebra
lingo, and Muses' simplest epsilon-number space.) But then, the centers of the two orthogonal circles are
just the projection operators -- 1/2(1 +/- m), m the Pauli "mirror axis" unit. As systems of box-kites get
very entangled in higher dimensions (in 32-D, you have systems of 7 of them forming what I call Pleiades,
with some fascinating synergetic properties), spin-foams with self-organizing potential suggest themselves
. . .

Now, (1) and (2) are BOTH related to my ultimate objective, which is not physics per se, but rather Levi-
Strauss's canonical law of myths, and the creation of an infinite-dimensional "collage space" that can
accommodate his systems of mythopoetic sign-shunting in a manner roughly reminiscent of Fourier series'
infinite-dimensional backdrop for generalized harmonics. So that means I'll be busy with my hobbyhorse
at least through "Box-Kites VI"!

The key notion here is that each sail can be seen as an ensemble of 5 Quaternion copies (the 4 associative
triplets each are completed by the real unit, and the "sterile" zero-divisor-free triplet of generator, strut
constant, and their XOR makes 5). Viewing things in closest-packing-pattern style, we have 5 interacting
"unit quaternion" algebras -- with the interactions entailing (1, u), where 'u' is the shared non-real unit.
Interestingly, this gives a nice way to think about the Tibetan Book of the Dead's "58 angry demons and
42 happy Buddhas," 100 in all = 5 * 16 + 2*10 = 100 distinct units in the interlinked 5-fold "unit
quaternion" ensemble. So one first sees the "42 Assessors," then zooms in one one of the 7 isomorphic
box-kites (which, as with all isomorphies, can be seen as identical at some higher level); then, one zooms
in further on the "second box-kite" which has its struts defined by upper vs. lower case letters, and the
triple zigzag analog being the "all lowercase" sail. ... I've also just purchased a domain name --
"TheoryOfZero.com" -- where I'll start building a site as soon as time permits. ... All these threads are
getting ever more entangled and intriguing, aren't they? ...".
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Tony Smith's Home Page

MetaClifford Algebras
 
David Finkelstein, Heinrich Saller, Tang Zhong, and I are 
working on structures we call MetaClifford algebras. 
As of now (6 February 1997) we are only just beginning, 
so what we have is more an outline of a program 
than a finished product.  For instance, as you can see, 
some of the fundamental points are still conjectures 
as opposed to theorems.  
 
Also, since different people may visualize 
the same structures in different ways, 
David, Heinrich, and Zhong probably don't 
see things the same way that I see them, 
so I should make it clear that these rough notes are 
just my interpretation of MetaClifford algebras, 
and not necesssarily theirs.  
 

 
That having been said, 
here is how I view MetaClifford algebras: 
 
 
The point is to start with the empty set, 
then use a clear process to "expand" the empty set 
into structures that model our physical universe.  
 
Perhaps, from a philosophical point of view, 
such a process would be a model of 
creation of our physical universe from nothing.  
 
Begin with the empty set PHI 
and the operator IOTA that creates a set containing a given set. 
For example, IOTA(PHI) = {PHI}.  
 
By repeating the process, in a standard way, 
you can create all the NATURAL NUMBERS.  
 
By introducing the set theoretical operators 
of union \/  and intersection /\ and relative complement ---
you can, again in a standard way, 
construct the operations of 
addition corresponding to union \/ 
and subtraction corresponding to --- /\ 
 
Using subtraction the NATURAL NUMBERS 
can be extended to the INTEGERS   Z.  
 
Then multiplication can be introduced 
as repeated addition, 
and 
division can be introduced 
by the inverse of multiplication. 
 
Using division, the INTEGERS   Z 
can be extended to the RATIONAL NUMBERS 
(Here I do not use Q as a symbol 
for the rational numbers, 
because I use Q for quaternions.) 
 
Then, by taking limits, the RATIONAL NUMBERS  
can be extended to the REAL NUMBERS   R.
 
Now that we have the REAL NUMBERS   R 
we can look again at the empty set   PHI 
and the operator   IOTA  
that creates a set containing a given set, 
with   IOTA(PHI) = {PHI}.  
 
Let PHI represent a 0-dimensional point.  
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Let {PHI} represent another 0-dimensional point, 
and use the REAL NUMBERS  R  to construct 
a 1-dimensional real vector space
with 0 corresponding to PHI 
and 1 corresponding to {PHI}. 
Denote that vector space by V(0,1). 
 
We can also construct 
a 1-dimensional real vector space
with 0 corresponding to PHI 
and -1 corresponding to {PHI}. 
Denote that vector space by V(1,0). 
 
Here, notice that if we had used  
any pair of distinct numbers rather 
than the pairs (0,1) and (-1,0) 
we would have gotten the "same" two 
structures in the sense that 
they would be equivalent under
translation and scale transformation.  
The only distinction that "matters" 
is the relative ordering of 
the origin and the other point.  
I do NOT want to say 
that vector spaces are 
equivalent under reflection, 
because I DO want to "see" orientation. 
 
Now that we have vector spaces, 
introduce the exterior and interior products: 
exterior product /\  
corresponding to set theoretical union \/ 
and 
interior product |_ 
corresponding to set theoretical intersection \/ 
 
My notation /\ for the exterior product 
and |_ for interior product 
corresponds to Grassmann's progressive and regressive products, 
which are denoted by  \/  and  /\  respectively 
in Barnabei, Brini, and Rota (J. Alg. 96 (1985) 120-160). 
David Finkelstein consistently uses 
the better notation  \/  and /\ 
but I use /\ and |_ (worse) because it is more in line 
with common usage. 
Also, my interior product is NOT the same 
as the standard "interior product", 
as my interior product is based on 
the geometry of vector spaces, 
NOT on dual spaces.  To my taste, 
the dual spaces, functions, etc., that 
are used in the standard "interior product" 
are overcomplicated and unintuitive, 
a point on which I agree with Barnabei, Brini, and Rota.  
 
We can use the exterior product /\ to 
construct higher-dimensional vector spaces V(p,q)
with p dimensions of negative signature 
and q dimensions of positive signature. 
The vector subspaces of V(p,q) are called multivectors, 
and k = p+q is called the grade of a multivector.  
 
Now, define the Clifford product  .  for a vector space  
   with orthonormal basis {e1, e2, e3, ... , eN} 
  and vector  a  and multivector  B  of grade k to be
         a.B  =  a /\ B  -  a |_ B 
 
Then, construct in the standard way 
the real Clifford algebras. 
 
In the case V(0,0) of a zero-dimensional point vector space, 
it is conventional to get Cl(0,0) = R  
so that we go from 0-dim to 1-dim.  
 
The graded structure of Cl(0,0) is 
 
                   1        with total dimension 1                  
 
 
From the real 1-dimensional vector space, 
we can construct Cl(0,1) = C = complex numbers 
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and 
(where + denotes direct sum) Cl(1,0) = R + R
 
The graded structure of Cl(0,1) is 
 
                 1   1       with total dimension 2            
 
 
Now is where the MetaClifford, as opposed to Clifford, 
structure appears. 
 
Define the MetaClifford algebra   MCl(Cl(p,q)) 
of a Clifford algebra Cl(p,q) to be 
constructed by using the standard Clifford algebra construction 
process applied, not to a vector space, 
but to the Clifford algebra Cl(p,q)
 
By ignoring the graded structure of the Clifford algebra Cl(p,q) 
and making Euclidean the signature of the vector space V(p,q) 
you get the EUCLIDEAN RESTRICTION of 
the MetaClifford algebra MCl(Cl(p,q)) 
to be the Clifford algebra  Cl(0,p+q)
    MCl(Cl(p,q))  --restricts Euclidean to--  Cl(0,2^(p+q))
 
Next, construct the MetaClifford algebra MCl(Cl(0,1)) 
 
MCl(Cl(0,1))  --restricts Euclidean to--  Cl(0,2^1) = Cl(0,2) 
                                                    = Q 
 
where Q denotes the quaternions.  
 
The graded structure of Cl(0,2) is 
 
               1   2   1     with total dimension 4 
 
 
Define the MetaClifford algebra MCl(MCl(Cl(p,q))) 
of a MetaClifford algebra of a Clifford algebra 
using similar construction except that you pay attention 
to the graded structure that MCl(Cl(p,q)) inherits from Cl(p,q) 
and proceed inductively to define MCl(MCl...(Cl(p,q))...)
 
 
Now, construct the MetaClifford algebra MCl(MCl(Cl(0,1))) 
 
MCl(MCl(Cl(0,1)))  --restricts Euclidean to--  Cl(0,2^2) = Cl(0,4) 
                                                         = M2(Q) 
where M2(Q) denotes 2x2 matrices of quaternions. 
 
The graded structure of Cl(0,4) is 
 
           1   4   6   4   1      with total dimension 16 
 
 
Next, construct the MetaClifford algebra MCl(MCl(MCl(Cl(0,1)))) 
 
MCl(MCl(MCl(Cl(0,1)))) --restricts Euclidean to-- Cl(0,2^4) = Cl(0,16) 
 
The graded structure of Cl(0,16) is 
 
1+16+120+560+1820+4368+8008+11440+12870+
                           +11440+8008+4368+1820+560+120+16+1 
 
with total dimension 65,536 = 256 x 256
 
 
Now, using Bott period-8 periodicity for real Clifford algebras, 
we can FACTOR Cl(0,16) into Cl(0,8) x Cl(0,8) 
the tensor product of two Clifford algebras over 
the same 8-dimensional space I use in the D4-D5-E6 physics model. 
 
Therefore 
 
MCl(MCl(MCl(Cl(0,1)))) --restricts Euclidean to-- Cl(0,8) x Cl(0,8) 
 
where Cl(0,8) = M16(R), the 16x16 matrix algebra over the reals.  
 
 
The graded structure of Cl(0,8) is 
 
   1   8  28  56  70  56  28   8   1     with total dimension 256 
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and I CONJECTURE that: 
 
If you go to the next stage by forming   MCl(MCl(MCl(MCl(Cl(0,1))))) 
then 
 
MCl(MCl(MCl(MCl(Cl(0,1))))) --restricts Euclidean to-- Cl(0,2^8) x Cl(0,2^8) = 
                                                    = Cl(0,256) x Cl(0,256) = 
                                                 = Cl(0,32x8) x Cl(0,32x8) = 
                                         = Cl(0,8) x ...(64)... x Cl(0,8) = 
                                       = 64 copies of Cl(0,8)
 
SO THAT instead of going to larger, more complicated 
Clifford algebras over very high-dimensional vector spaces, 
all you get in future steps based on Cl(0,8) is  
a lot of copies of the Clifford algebra of the D4-D5-E6 physics model, 
each which can be regarded as the local structure of a 
(possibly curved or topologically complicated) universe 
that made up of a lot of (flat) neighborhoods 
with the local D4-D5-E6 physics model on each (flat) neighborhood.   
 
 
If the restricted Euclidean structure gives the D4-D5-E6 physics model, 
then 
WHAT IS THE POINT OF USING THE METACLIFFORD ALGEBRA STRUCTURE? 
 
The point is that, I conjecture, 
the MetaClifford structure of the 8-dimensional vector space of the Cl(0,8) includes a 4-
dimensional subspace corresponding to Cl(0,4) = M2(Q) 
so that 
the METACLIFFORD STRUCTURE DEFINES 
THE PHYSICAL 4-DIMENSIONAL SPACETIME 
and so defines the dimensional reduction mechanism 
of 8-dimensional spacetime to 4 dimensions 
as required by the D4-D5-E6 physics model. 
 
Notice that 
the Clifford algebra Cl(0,8) = M16(R)
the even subalgebra of Cl(0,8) = Cl(0,7) = M8(R) + M8(R) 
the even subalgebra of Cl(0,7) = Cl(0,6) = M8(R) 
the even subalgebra of Cl(0,6) = Cl(0,5) = M4(C) 
and 
Cl(0,5) = M4(C) is the complexification of 
Cl(0,4) Cl(4,0) = Cl(1,3) = M2(Q) 
and of 
Cl(2,2) = Cl(3,1) = M4(R) 
 
and therefore is the physically useful 
complexification of the Dirac gamma matrices. 
 

 
 
Note that much of the above is conjectural.  
In fact, since I have not done the proofs, 
it is even conjectural that MetaClifford Algebras 
are well-defined. 
 

 
Compare these MetaClifford Algebras to my Simplex Physics 
and to my Quantum Sets, 
as well as the construction of Clifford Algebras from Set Theory.  
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Comparison of

Bohm's Quantum Potential hidden variable "lambdas" with Bell's
"lambdas"

and Joy Christian's (arxiv 0904.4259)"lambdas":

 

Peter Holland, in his book "The Quantum Theory of Motion, an Account of the de Broglie - Bohm Causal
Interpretation of Quantum Mechanics" (Cambridge 1993) said:

"... 11.5.1 Bell's Inequality ... In discussing the EPR spin experiment Bell supposed that the results of the two spin
measurements are determined completely by a set of hidden variables lambda and made two assumptions which he
claimed should be satisfied by a local hidden-variables theory:

(i) The result A of measuring sigma1 . a on particle 1 is determined solely by a and lambda, and the result B of
measuring sigma2 . b on particle 2 is determined solely by b and lambda , where a and b are unit vectors with a . b =
cos(delta).

Thus A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1

Possibilities such as A = A( a , b , lambda ) and B = B( a , b , lambda ) are excluded.

(ii) The normalized probability distribution of the hidden variables depends only on

lambda : rho = rho( lambda ). Possibilities such as rho = rho( lambda , a , b ) are excluded.

...

We now consider to what extent assumptions (i) and (ii) are valid in the causal [Bohm Potential] interpretation ... The
hidden variables are then the particle positions x1 , x2 (the internal orientation spin vectors s1 , s2 along the trajectories
are determined by the positions and the wavefunction ...) ...

the eventual results ... for each of sz1 and sz2 is determined by the intial positions of both particles and by delta , i.e.,
A = A (x1 , x2 , a . b ) , B = B( x1 , x2 , a . b ) Thus assumption (i) is not valid ... Neither is assumption (ii) satisfied. ...

In reproducing ... the quantum mechanical correlation function ... Ppsi( a , b ) = ... = - cos( delta ) ... the causal [Bohm
Potential] interpretation disobeys both of Bell's basic assumptions. ...".

So,

Bell's "lambdas" obey (i) and (ii) and so obey Bell's inequality

and

Bohm's "lambdas" violate (i) and (ii) and so violate Bell's Inequality but obey the quantum experimentally observed
correlation function.

 

Joy Christian (see arxiv 0904.4259) explicitly violates (i) by replacing
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A = A( a , lambda ) = +/- 1 and B = B( b , lambda ) = +/- 1

with

A = A( a , lambda ) in S2 and B = B( b , lambda ) in S2.

However, Joy does not violate (ii). Joy says: "... once the state lambda is specified and the two particles have
separated, measurements of A can depend only on lambda and a, but not b, and likewise measurements of B can
depend only on lambda and b, but not a ...[ compare the (ii)-violation by Bohm's lamdbas as stated above ]...
Assuming ... that the distribution rho( lambda ) is normalized on the space /\, .we finally arrive at the inequalities ...
exactly what is predicted by quantum mechanics ... we have been able to derive these results without specifying what
the complete state lambda is or the distribution rho( lambda ) is, and without employing any averaging procedure ...
the correlations ... are simply the local, realistic, and deterministic correlations among certain points of ... S3 and S7 ...
This implies that the violations of Bell inequalities ... have nothing to do with quantum mechanics per se ...".

So, even though Joy's lambdas do not violate (ii), when Joy "... derive[s] ... the exact quantum mechanical expectation
value ... - a . b " Joy's result is consistent with that of Bohm's "lambdas".

Joy's "lambdas" are classical and local (in Joy's sense).

Bohm's "lambdas" are quantum and, since Joy does not change Bell's (ii), nonlocal (in Joy's sense).

Joy's "lambdas" and Bohm's "lambdas" are consistent with each other with respect to their calculated quantum
expectation values.

Could Joy's "lambdas" be considered as a Classical Limit of Bohm's "lambdas" ?

Consider again Peter Holland's book in which he says:

"... 6.9 Remarks on the path integral approach ... Feynman['s] ... route to quantum mechanics ... rests on the trajectory
concept and so may be expected to have some connection with the causal [Bohm Potential] formulation. ... Feynman
provides a technique for computing ... the transition amplitude (Green function or propagator) ... from the classical
Lagrangian ... One considers all the paths ... and associates with each an amplitude ... These tracks are ... called
'classical paths' ... one sums (integrates) over all the paths ... the solution .. is given by ... Huygens' principle ... of all
the paths ... one of them will be the actual trajectory pursued by the quantum particle according to the [Bohm
Potential] guidance formula ... We shall refer to ... it ... as the 'quantum path' ... For an infinitesimal time interval ... the
propagator is just the classical wavefunction ... a finite path may be decomposed into many such infinitesimal steps,
the net propagator being obtained by successive applications of Huygens' construction ... We may view the Feynman
procedure as a method of obtaining the quantum action from the set of all classical actions. ...".

If Joy Christian's classical "lambdas" are identified with Feynman path Lagrangian / Green function propagators, and if
their Huygens' sums can be seen to produce the Bohm "lambdas", then Joy's work will show a nice smooth classical
limit (as opposed to Bell's discordant classical limit) for the Bohm Quantum Potential.

If the Bohm Quantum Potential can then be used as a basis for a construction of a realistic AQFT (Algebraic Quantum
Field Theory) then maybe Joy Christian's work will help show a useful connection (and philosphical reconciliation)
between

the Classical Lagrangian physics so useful in detailed understanding of the Standard Model

and

AQFT along the lines of the generalization of the Hyperfinite II1 von Neumann factor algebra used in my E8 physics
model.
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Tony Smith's Home Page

Why Spin(8)?
Why? is a Fundamental Question.

Its answers are a matter of taste.

Here are 1+8 points of view:

0-CLIFFORD PERIODICITY

1-TRIALITY

2-QUIVERS and A-D-E

3-McKAY CORRESPONDENCE

4-OCTONIONS and DIVISION ALGEBRAS

5-SIMPLE NON-MORSE CATASTROPHES

6-E8 and D4 LATTICES and FEYNMAN CHECKERBOARD

7-INFORMATION

8-QUANTUM SET THEORY

 

1. TRIALITY:

Only the D4 Lie algebra, with Lie group of the type Spin(8), has full TRIALITY, an outer automorphism by
which the three 8-dimensional representations of D4 shown on the D4 Coxeter-Dynkin diagram

  8  
  |  
  28  
 / \ 
8   8

(the vector, the +half-spinor, and the -half-spinor) are isomorphic.

From the point of view of the Cl(8) Clifford algebra with graded structure

1 8 28 56 70 56 28 8 1 = 256 = 16x16 = ( 8 + 8 ) x ( 8 + 8 )
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whose bivectors represent the 28-dimensional D4 Lie algebra, and whose vectors represent the 8-dimensional D4
vector representation, and whose 8-dimensional + and - half-spinors represent the + and - half-spinor D4
representations, Triality is a symmetry property among components of Cl(8).

Each of the three 8-dimensional Triality Representations can be represented as Octonions. The 3-Octonion vector
space can be transformed by 3x3 Octonion Matrices. The 3x3 Hermitian Octonion Matrices form the 27-dimensional

exceptional Jordan algebra J3(O).

J3(O) is useful in the D4-D5-E6-E7-E8 VoDou Physics model and related to the structure of the Freudenthal-Tits
Magic Square.

John Baez has a beautiful description of triality at Week 91 in his series This Weeks Finds in Math Physics on the
WWW.

The D3 Lie algebra, with Lie group of the type of the Conformal Group Spin(2,4) = SU(2,2), inherits from D4 a
non-linear type of triality, described e-mail discussions during August 2001, summarized as follows:

John Gonsowski said, in a post to sci.physics.research:

".. John Baez discusses triality ... [saying] ...
  "Triality is a cool symmetry of the infinitesimal rotations
   in 8-dimensional space.
   It was only last night, however, that I figured out what triality
   has to do with 3 dimensions. ... Look at the group of all
   permutations of {i,j,k}. This is a little 6-element group which
   people usually call S_3, the "symmetric group on 3 letters". ..."
... Back to me [John Gonsowski] instead of John Baez:

Is there any way to relate this linear transformation to D3? ...".

In reply, I said:

The Weyl group of D3 is S3 x (Z2)^2 (of order 6x4 = 24).

The S3 part of the Weyl group of D3 comes from the symmetries
of the 3-Euclidean-dimensional cuboctahedron, which is the
root vector polytope for D3.

The geometric picture that I have in my head is that
the S3 comes from
using reflections through hyperplanes through the origin
to interchange 3 elements of the triangular faces of the cuboctahedron.

Although D3 does not have as obvious a triality of its representations
as does D4 (for which the vector represenation is 8-dimensional,
as are the two half-spinor representations),
here is how I see a similar (but less obvious) version of triality in D3:

D3 has two 4-dimensional half-spinor representations
and
a vector representation that is 6-dimensional.
However,
D3 is the Lie algebra of the conformal group of Minkowski spacetime,
which is 4-dimensional.
Therefore,
although the conventional linear vector representation of D3
is 6-dimensional,
you could (and I do) say that
D3 has a NONlinear 4-dimensional representation due to conformal
transformations,
and
I see a triality among:

two D3 4-dim half-spinor representations
and
one D3 NONlinear conformal (sort of vector-like) 4-dim representation.

(This is related to how I use D3 in my physics model,
after dimensional reduction of spacetime from 8 to 4 dimensions,

http://math.ucr.edu/home/baez/week91.html
http://math.ucr.edu/home/baez/README.html
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but that is a digression that I won't pursue further here.)

For comparison, the D4 Dynkin diagram is,
where v denotes the conventional linear vector representation,
a denotes the adjoint representation,
ad s+ and s- denote the two half-spinor representations:

    s+
    |
v - a - s-

The dimensionalities of these representations are:

    8
    |
8 - 28 - 8

The D4 triality is the S3 group of permutations of the outer three
8-dimensional representations of the Dynkin diagram.

-----------------------------------------------

The D3 Dynkin diagram is,
where v denotes the conventional linear vector representation,
a denotes the adjoint representation,
ad s+ and s- denote the two half-spinor representations:

    s+
    |
    v - s-

Note that the adjoint representation "goes away" and is not an
elementary fundamental representation of D3.

The conventional linear dimensionalities of these representations are:

    4
    |
    6 - 4

Note that you can make the 15-dim adjoint representation of D3
by taking the tensor product of 4x4 to make a 16-dim group
that includes the 15-dim adjoint as a subgroup.

By using the conformal non-linear representation c in place of
the conventional linear vector representation,
the D3 diagram becomes

    s+
    |
    c - s-

Using the non-conventional conformal c instead of the vector v,
the dimensionalities of these representations are:

    4
    |
    4  - 4

The D3 triality is the S3 group of permutations of the three
4-dimensional representations of the Dynkin diagram.

Note that the D3 Dynkin diagram can be written equivalently as

4 - 6 - 4       (conventional linear vector)

or

4 - 4 - 4       (conformal)

which shows the isomorphism between D3 and A3.

The A3 viewpoint makes it easier to see that the 4x4 = 16 gives
you 16-dimensional U(4), which is reducible to SU(4)xU(1),
and the 15-dimensional SU(4) is the adjoint of A3 and is
also (by isomorphism) the Spin(6) adjoint of D3.
You could also use signatures such as U(2,2) and Spin(4,2).
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The D2 Lie algebra of (1,3) Minkowski physical spacetime and Spin(1,3) = SU(2) x SU(2), inherits from D3 a
quaternionic type of triality.

For Cl(1,3) the 2x2 quaternionic matrices have Full Spinors
that are 1x2 quaternion column vectors. 
Each Half-Spinor space is one quaternion variable, 
which has a 1-2 correspondence with first generation fermions, 
and 
also corresponds 1-1 with the (1,3) vector space of 
physical Minkowski spacetime, 
resulting in a quaternionic version of triality 
(diluted by the 1-2 nature of the fermion correspondence) 
that is related to 
the reducibility of the D2 Lie algebra Spin(1,3).  

 

2. Quivers, A-D-E, and D4-D5-E6-E7-E8:

hep-th/9306011 takes as fundamental objects Sets, Quivers, and Complex Vector Spaces, and then derives the D4-D5-
E6-E7-E8 VoDou Physics model of TRIALITY Spin(0,8) by requiring generalized supersymmetry of the Lie groups of
the A-D-E structure of the Quivers. These structures may be related to a real hyperfinite II1 von Neumann algebra
factor.

3. Finite Groups and The McKay Correspondence:

Take as fundamental the Identity finite group of one particle, and use the McKay Correspondence between the A-D-E
Lie algebras and finite subgroups of SU(2) = Spin(3) = S3 to get the groups of physics when the finite group is
expanded by first allowing the particle to have a (discrete) phase and then by expanding finite groups in a natural way
indicated by physical interpretation.

Begin with the identity finite group on 1 element.

The McKay corresponding Lie group is abelian U(1), with Lie algebra A0.

Now allow the particle to have a (discrete) phase:

Expand by Z2, not to get a finite group on 2 elements, but to give the 1 element two phase states +1 and -1.

(The McKay correspondence uses finite subgroups of simply connected SU(2)=Sp(1)=Spin(3)=S3, rather than
the SO(3) that is double covered by it.)

This gives the Z2 cyclic group {+1,-1}.

The McKay corresponding Lie group is SU(2), with Lie algebra A1.

Expand again to Z4 to get the finite group of identity on 1 element with {+i,-i} phase states as well as {+1,-1}
phase states. This gives the Z4 cyclic group {+1,+i,-1,-i} and introduces complex phases. (Note that the Klein
group, Z2xZ2, would have resulted if phase states were not considered and the expansions had been from 1

http://xxx.lanl.gov/abs/hep-th/9306011
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element to 2 elements to 4 elements.)

The McKay corresponding Lie group is SU(4), with Lie algebra A3 = D3.

SU(4) has two distinct physical interpretations:
SU(4) = Spin(6) is the compact version of SU(2,2) = Spin(4,2), the twistor group or the conformal group
that can describe Gravity.
SU(4) contains S(U(3)xU(1)) as a subgroup, with SU(4)/S(U(3)xU(1)) = CP3. In turn, CP3 contains an
S3=SU(2). So, although SU(4) does not contain as a subgroup the Standard Model cartesian product
SU(3)xSU(2)xU(1) (which, according to O'Raifeartaigh (Group Structure of Gauge Theories, Cambridge
(1986)) is more properly S(U(3)xU(2)) with unbroken U(3) = SU(3)xU(1)/Z3.), SU(4) does contain IN A
NONTRIVIAL WAY the groups of the Standard Model.

Expand yet again by Z2, to get two "copies" of SU(4), one for Gravity and one for the Standard Model. This
gives the quaternion group {2,2,2}, or A^2=B^2=C^2=ABC.

(The { } notation is due to typographic structure of HTML files.)

{2,2,2} is the group of the 8 quaternions

{+/-1, +/-i, +/-j, +/-k}, which are the 8 vertices of a hyperoctahedron 16-cell.

The McKay corresponding Lie group is Spin(0,8) with Lie algebra D4.

If {G1,G2,G3,G4} are the 4 vectors of an SU(4) and

if {G5,G6,G7,G8} are the 4 pseudovectors of that SU(4), then

the 8 Clifford algebra gammas of the Spin(0,8) Clifford algebra are generated by

{(G1+G5), (G2+G6), (G3+G7), (G4+G8), (G1-G5)/i, (G2-G6)/i, (G3-G7)/i, (G4-G8)/i}.

By Spin(0,8) TRIALITY, the construction can be extended from the 8 gammas (which correspond to the
vector representation) to either

the (column) half-spinor representations of the left minimal ideals of the Spin(0,8) Clifford algebra -
using the gammas for spacetime as in gravity - or
the (row) half-spinor representations of the right minimal ideals of the Spin(0,8) Clifford algebra -
using the gammas for fermion particle internal space.

Denote the two SU(4)'s from the last Z2 expansion by

LgrSU(4) for the Gravity SU(4) and

RsmSU(4) the Standard Model SU(4).

Use the LgrSU(4) to construct the left ideal half-spinor representations of Spin(0,8).
Use the RsmSU(4) to construct the right ideal half-spinor representations of Spin(0,8).

From the left ideal and right ideal half-spinor representations of Spin(0,8), all representations of Spin(0,8) can be
constructed by using TRIALITY, the exterior product,and tensor products and sums.

Extend from {2,2,2} to {3,2,2} of order 12, which is the McKay corresponding group for the Lie algebra D5.
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Extend from {3,2,2} to {3,3,2}, or, equivalently, expand the Binary Tetrahedral Group by Z3 to get a structure
with the TRIALITY relationship among the 8-dim representations of Spin(0,8). This gives the Binary
Tetrahedral group {3,3,2}, or A^3=B^3=C^2=ABC.

{3,3,2} is the group of 24 quaternions {(+/-1 +/-i +/-j +/-k)/2 , +/-1, +/-i, +/-j, +/-k }, which are the 24
vertices of a 24-cell.
{3,3,2} is also the finite group SL(2,3).
The McKay corresponding Lie group is E6 with Lie algebra E6.

Expand by Z2 expansion to {4,3,2}=Binary Octahedral group, with McKay corresponding Lie group E7. {4,3,2}
is not a group of the form SL(2,n), but is a subgroup of index 7 in SL(2,7). E7 COMPLETES THE
STRUCTURE OF THE D4-D5-E6-E7 MODEL OF PHYSICS.

Expansion by Z5 to {5,3,2}=Binary Icosahedral group=SL(2,5), with McKay corresponding Lie group E8, is not
based on expansion from a normal subgroup, because the Icosahedral group (5,3,2) is simple. However, E8 may
lead to further development of the D4-D5-E6-E7 model.

 

References: Coxeter, Complex Regular Polytopes, 2nd ed (Cambridge (1991)); Green, Schwarz, and Witten,
Superstring Theory, vol. 1, p. 285 Cambridge (1987)).

How Does the McKay Correspondence Work?
 
 
Let n+1 be the dimension of the center of the group algebra 
of the finite group.
 
There are n conjugacy classes, other than the identity, 
of the finite group.
 
The McKay correspondence is that their columns 
in the character table are the eigenvectors of 
the extended Cartan matrix of 
the corresponding rank n Lie algebra. 
 
The n column eigenvectors define an n-dimensional vector 
space that is the root vector space of the Lie algebra.
 
In the case of 
finite group cyclic Z(n+1) - A(n) - SU(n+1) Lie algebra, 
the center of the group algebra is the entire algebra, 
and the n vectors, plus the origin, 
define an n-simplex the symmetries of which form 
the symmetric group S(n+1) that is 
the Weyl group of the A(n) Lie Algebra SU((n+1).
 
For the dicyclic groups - D Lie algebras, and 
 
the binary tetrahedral, octahedral, and icosahedral groups 
- E6, E7, and E8 - 
the nontrivial relations of the finite group algebra define 
root vector spaces, and therefore Weyl groups, 
that are more complicated than a simplex, 
or a symmetric group. 
 
In alg-geom/9411010, Ito and Reid extend 
the McKay correspondence beyond 
finite subgroups of SU(2) or SL(2,C) to SL(3,C).  
Their examples 1,2,3 contain the SL(2,C) McKay 
singularities D4, D5, and E6 
corresponding to the D4-D5-E6 physics model.  
 

http://xxx.lanl.gov/abs/alg-geom/9411010
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The E-series of Lie Algebras ends at E8, and del Pezzo Surfaces also end at dimension 8.

 

4. Division Algebras and Spinors:

DIXON considers the division algebras R (Real Numbers), C (Complex Numbers), Q (Quaternions), and O
(Octonions) to be fundamental.

HERE is my rough attempt to combine Dixon's approach with Kenichi Horie's Geometric Interpretation of
Electromagnetism in a Gravitational Theory with Torsion and Spinorial Matter.

What follows is my understanding of his work. Since my understanding may be incomplete and/or wrong, I encourage
interested people to read Dixon's book and papers.

Dixon starts with the 64-dimensional real tensor product T = R x C x Q x O.

He notes that the factor R is redundant for a real tensor product,

and that T = C x Q x O.

Dixon then considers a division algebra to be the spinor space acted upon by the Clifford algebra of adjoint actions of
the division algebra on itself.

The algebra of left-adjoint actions of C on C is CL = C = Cl(0,1).

The spinor space of Cl(0,1) is C.

The algebra of right-adjoint actions of C on C is CR = C = CL.

The combined left-right adjoint actions of C on C is CA = C = CL = CR.

The adjoint actions are not enough to get all R(2) actions on the spinor space C, so:

Add the 4 actions:

Identity(x) = x; Conjugate(x) = x*; i(x) = ix; and i*(x) = ix*.

The last 3 actions are outside all the adjoint structures, and so must be added by forming the tensor product R(2) x C =
C(2). Expansion by R(2) takes the real Euclidean 1-dimensional space of Cl(0,1) = C to

the complexification of Cl(1,1) Minkowski 2-dimensional spacetime.

The algebra of left-adjoint actions of Q on Q is QL = Q = Cl(0,2).

The spinor space of Cl(0,2) is Q.

The algebra of right-adjoint actions of Q on Q is QR = Q, but QR =/= QL.

The combined left-right adjoint algebra QA = R(4) = Cl(3,1).

The action QR must be included to get all R(4) actions on the spinor space Q.

http://xxx.lanl.gov/abs/hep-th/9601066
http://xxx.lanl.gov/abs/hep-th/9601066
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Since QR is inside the adjoint structure, it need not be added in by a tensor product as in the complex case of R(2) x C
= C(2).

Since QR = Q is outside Cl(0,2), it can be regared as the SU(2) generated by an outer automorphism symmetry of
spinor space between +half-spinor space and -half-spinor space.

The algebra of left-adjoint actions of O on O is OL = R(8) = Cl(0,6).

The spinor space of Cl(0,6) is O.

Since OL = R(8), no R(2) or outer automorphism symmetry need be added to get R(8) actions on the spinor space O.

Define PL = CL x QL = C(2) = Cl(3,0).

The spinor space of PL is P = C x Q = P+ + P-, where P+ and P- are each copies of the Pauli algebra and invariant
under PL.

Note that the outer automorphism symmetry of QR acts on {P+,P-} as an SU(2) doublet.

Add in the R(2) factor from the case of the complex division algebra

to form R(2) x PL = R(2) x C(2) = C(4) = C x Cl(3,1) = Dirac algebra.

Expansion by R(2) takes the real Euclidean 3-dimensional space of Cl(3,0) to

the complexification of Cl(3,1) Minkowski 4-dimensional spacetime.

The spinor space of R(2) x PL is P2.

As P decomposes into P+ and P-, so does P2 decompose into P2+ and P2-, each of which is a 4-complex-dimensional
Dirac spinor.

The algebra of left-adjoint actions of T on T is TL = CL x QL x OL = PL x OL.

Since PL = C(2) and OL = R(8), TL = C(2) x R(8) = C(16).

At this point, I will depart from discussing Dixon's model to compare his division algebra structures to the structures
of the D4-D5-E6-E7 physics model.

The algebra of left-adjoint actions of T on T is TL = CL x QL x OL = PL x OL.

Since PL = C(2) and OL = R(8), TL = C(2) x R(8) = C(16) = C x R(16) = C x Cl(0,8).

TL = C x Cl(0,8) is complexification of the Clifford algebra Cl(0,8) of the D4 Lie algebra Spin(0,8). Cl(0,8) = Cl(1,7),
so the Euclidean and Minkowski 8-dimensional spacetimes are related by Wick rotation.

D4 is Lie algebra of the gauge group Spin(0,8).

At this point, Dixon's model differs from the D4-D5-E6-E7 physics model:

Here, Dixon adds in the R(2) factor from the case of the complex division algebra to get:
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R(2) x TL = R(2) x C x R(16) = C x R(32) = C x Cl(10,0) = C x Cl(1,9), which is the complexification of the Clifford
algebras Cl(0,10) and Cl(1,9) of the D5 Lie algebras Spin(10) (compact) and Spin(1,9) (non-compact).

Dixon then has a 10-dimensional spacetime similar to string theory.

In the D4-D5-E6-E7 physics model construction, no extra R(2) is added because the purpose of the R(2) is to get to
complexified 2- or 4-dimensional spacetime from real 1- or 3-dimensional space.

The complexified D4 Clifford algebra C x Cl(0,8) = C x Cl(1,7) already has complexified 8-dimensional spacetime,
and C x Cl(0,8) = C x Cl(,7) can be considered to be the expansion by R(2) of the real Euclidean 7-dimensional space
of Cl(7,0) = C(8).

In the D4-D5-E6-E7 physics model, D5 combines the compact gauge group Spin(0,8) with complexified 8-
dimensional spacetime and a U(1) related to the complexification.

Another difference between Dixon's model and the D4-D5-E6-E7 physics model is that Dixon takes the spinor space
of TL = C x R(16) to be T = C x Q x O, which is 64-dimensional and decomposes into T+ and T-, each of which is
16-complex-dimensional. Dixon then takes T+ and T- to be the + and - half-spinor spaces of the complexification of
his Cl(1,9).

In the D4-D5-E6-E7 physics model, the full spinor space of TL = C x R(16) is taken to be C x R16, which is 16-
complex-dimensional.

The C x R16 decomposes into two 8-complex-dimensional + and - half-spinor spaces of complexified Cl(0,8) =
Cl(1,7), which, along with a U(1) related to the complexification, can be added to the D5 to construct E6.

 

The outer automorphism QR spinor symmetry interchanges the half-spinor spaces. In the special case of D4-D5-E6, it
extends by triality to interchange the half-spinor spaces and vector spacetime.

Octonionic representations of Clifford algebras such as

Cl(0,8), including triality and the "opposite algebra" relationship between the +half-spinor fermion particle and -half-
spinor fermion antiparticle representations of Cl(0,8), and

Cl(0,6) used in the D4-D5-E6-E7 physics model

have been described by Schray and Manogue. Their algebraic structures are similar to the X-product of Cederwall and
Preitschopf and a later paper of Dixon.

The for a given unit (norm = 1) octonion X, the X-product of two octonions A and B is given by (AX)(XtB), where t
denotes transpose. The nonassociativity of octonion multiplication means that the X-product is non-trivial. It can be
used to define the parallelizing torsion of the 7-sphere, which varies with position on the 7-sphere. It cannot be used to
define the structure constants of a 7-sphere Lie algebra product [A,B] because such structure "constants" are not
constant, but vary with position on the 7-sphere (unlike the cases of the 1-sphere and the 3-sphere).

IN TERMS OF THE E8 LATTICE DISCRETE VERSION OF THE D4-D5-E6-E7 MODEL:

The 240 elements of the orbit of the permutation group S7 of the 7 imaginaries of the octonion algebra correspond to
the discrete octonionic algebra representation of the 240 vertices near the origin of the 8-dimensional E8 spacetime
lattice.

http://xxx.lanl.gov/abs/hep-th/9407179
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9309030
http://xxx.lanl.gov/abs/hep-th/9410202
http://xxx.lanl.gov/abs/hep-th/9402003


Why Spin(0,8)?

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Why8.html[4/16/18, 1:47:45 AM]

The 240 vertices form a 4-complex-dimensional (8-real-dimensional) Witting polytope, with 240 complex 0-cells
(vertices), 2160 complex 1-cells, 2160 complex 2-cells, and 240 complex 3-cells (faces of 6 real dimensions).

If w is the cube root of unity in the complex plane, then the 240 vertices are 24 of the form

 
(X, 0, 0, 0), 
(0, X, 0, 0), 
(0, 0, X, 0), and  
(0, 0, 0, X), 
where X = +/- i w^a sqrt(3) and a is in {0,1,2}, and 
216 of the form 
(0, +/- w^a, -/+ w^b, +/- w^c), 
( -/+ w^b, 0, +/- w^a, +/- w^c), 
(+/- w^a, -/+ w^b, 0, +/- w^c), and 
(-/+ w^a, -/+ w^b, -/+ w^c, 0) 
where a,b,c are in {0,1,2}. 
In real 8-dimensional coordinates, the 240 vertices can be taken to be
16 of the form 
+/- ea  ,  where a is in {0,1,2,3,4,5,6,7}, and 
224 of the form 
(+/- ea, +/- eb, +/- ec, +/- ed) / 2, 
where abcd is one of;
0123  4567  0145  2367  0246  1357  0347  
1256  0167  2345  0257  1346  0356  1247  
      

(see Coxeter, Regular Polytopes, Dover 1973 and Coxeter, Regular Complex Polytopes, 2nd ed, Cambridge 1991.)

The 480 elements of the orbit of the group that is the product of the permutation group S7 of the 7 imaginaries of the
octonion algebra and the group of reflections of the 7 imaginaries that are consistent with octonionic multiplication
correspond to

the discrete octonionic algebra representation of the 240 vertices near the origin of the 8-dimensional fermion particle
+half-spinor E8 lattice (The 240 vertices form a 4-complex-dimensional (8-real-dimensional) Witting polytope.) and

the discrete octonionic algebra representation of a second set of 240 vertices near the origin of the 8-dimensional
fermion antiparticle -half-spinor E8 lattice (The Witting polytope is self-dual, and the second set of 240 vertices form
another 4-complex-dimensional (8-real-dimensional) Witting polytope that is dual to the first Witting polytope.).

In real 8-dimensional coordinates, the 240 dual vertices can be taken to be
112 of the form 
(+/- ea  +/- eb) ,  where a,b are in {0,1,2,3,4,5,6,7}, and 
128 of the form 
(+/- e0  +/- e1  +/- e2  +/- e3 +/- e4  +/- e5  +/- e6  +/- e7) / 2, 
where the number of - signs is odd.  
 

Schray and Manogue use the Z2P2 (lines in (Z2)^3 projective space of triples of Z2={0,1}) to define octonion
multiplication. If the 7 imaginary octonions are denoted by {e1,...,e7}, 1=(100), 2=(110), 3=(010), 4=(111), 5=(011),
6=(001), and 7=(101) and the real octonion 1=(000) corresponds to the empty set, then Z2P2 can be represented by
their figure 1:

http://xxx.lanl.gov/abs/hep-th/9407179
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giving octonion multiplication by ei ei = -1 and eA eB = eC = -eB eA for ABC collinear in Z2P2, and cyclic identities
for ABC collinear in Z2P2.

From their point of view, the algebra and "opposite algebra" describe spinors of opposite chirality, which is consistent
with their D4-D5-E6-E7 physics model interpretation as representations of fermion particles and fermion antiparticles.

 

5. Catastrophes:

Simple Non-Morse Germs and D4-D5-E6:

Only for 5 or fewer control parameters are all catastrophe germs simple (Gilmore, p. 32).

As Gilmore (p. 15) says, "The germ resides between the early [Taylor series] terms which are killed off by the control
parameters and the later terms which are killed off by a coordinate transformation."

The number L of variables with vanishing eigenvalue at a non-Morse critical point must be such that L(L+1)/2 is less
than K, the number of control parameters, so that L is at most 2 for K at most 5.

For L = 2 and K = 3, the simple non-Morse catastrophe germ is of type D4.

For L = 2 and K = 4, the simple non-Morse catastrophe germ is of type D5.

For L = 2 and K = 5, the simple non-Morse catastrophe germ is of type D6 or E6.

Section 4 of chapter 7 of Gilmore describes the diagrammatic representations of catastrophe germs D4, D5, D6, and
E6, showing how they are related to the Coxeter-Dynkin diagrams of the Lie algebras D4, D5, D6, and E6.

Gilmore (pp. 640-641) also analyzes the D4, D5, D6, and E6 catastrophes in terms of the Yang Hui (Pascal) triangle of
the terms of Taylor series in 2 variables.

Since the number of variables L = 2, the germs D4, D5, and E6 can be described in terms of surfaces in R^3. In fact,
D4, D5, and E6 correspond to umbilics of surfaces in R^3.

Chapter 12 of Porteous, with extensive discussion and nice illustrations, shows the correspondences:

D4 with elliptic (star or monstar) and hyperbolic (star or lemon) umbilics;
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D5 with parabolic umbilics; and

E6 with perfect umbilics.

 

In the D4-D5-E6-E7-E8 VoDou Physics model, E6 (and its substructures D5 and D4) describe quite well Gravity and
the Standard Model, including the masses of particles and strengths of forces, so I would describe E6 as modelling the
"Material World".

In Quantum Consciouness, the Bohm-Sarfatti Quantum Potential describes the interactions among the possible Worlds
of the Many-Worlds, and therefore the evolution of Quantum Consciousness States of the human brain tubulin
electrons (which, since they are binary, lend themselves to description by Clifford algebras), and the Quantum
Potential (viewed as timelike 1-dim string/membranes in 27-dim MacroSpace of Many-worlds) is mathematically
described by the symmetric space E7 / E6xU(1) (which is 27-complex-dimensional).

So, from my view, E7 contains both "Quantum Consciousness" and the "Material World".

As to catastrophe theory, Gilmore, in his book Catastrophe Theory for Scientists and Engineers, Robert Gilmore,
Dover 1993 republication of Wiley 1981 edition, says that only for 5 or fewer control parameters are all catastrophe
germs simple, and that their simple non-Morse catastrophe germs are of the types D4, D5, D6, and E6, so that from
my view

the E6 of the "Material World" is the maximal group of a world in which all catastrophe germs are simple, and
the world of "Quantum Consciousness" involves going to a world with higher (6 or greater) numbers of control
parameters, a world in which there exist non-simple catastrophe germs, but there are in that world some simple
catastrophe germs that can be used to describe Quantum Consciousness in terms of the Material World, such as
the natural extensions of Material World E6, that is, E7 and E8.

In my view, the Quantum Potential of 1-dim (timelike world-lines) in the Many-Worlds is described by E7 in terms of
E7 / E6xU(1) sort of like a 27-complex-dim M-theory over a bosonic 26-dim string theory of string-world-lines in the
Many-Worlds and the Quantum World of Space-Like 3-dim brane-worlds is described in the Many-Worlds by E8 in
terms of E8 / E7 x SU(2), sort of like a 28-quaternionic-dim F-theory over the bosonic 26-dim string-world-line
theory.

The McKay correspondences describe similar structure, if you look at the 24-dim off-diagonal subspace of the 27-dim
exceptional Jordan algebra J3(O) of 3x3 octonion matrices (sometimes the 24-dim thing is called the Chevalley
algebra). Then:

E6 has McKay correspondence with TD which is 24-dim, and I let that correspond to a "real" 24-dim space;
E7 has McKay correspondence with OD which is 48-dim, and I let that correspond to a "complex" 24-dim
space, with the TD subgroup being the 24-dim real part and the OD / TD being the 24-dim complex imaginary
part. That "complex" 24-dim space is the off-diagonal part of the 27-complex-dim Quantum Potential M-theory
over the bosonic string theory of string World-Lines in the Many-Worlds; and
E8 has McKay correspondence with ID which is 120-dim, and I let that represent a "quaternionic" 24-dim space,
in the following way: the OD subgroup being a 48-dim part that describes an M-theory andthe ID / OD
describing an F-theory whose 120 - 48 = 72 dimensions are 3 x 24, the spacelike quaternion imaginary part of a
quaternionic F-theory of spacelike branes.

In other words, I identify E6 and TD with matter and E7/E8 and OD/ID with quantum consciousness, with the Lie
group and McKay structures having similar interpretations, seeing the same things from different points of view, and I
have E7 (and E8) as monistic structures.
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A-D-E Classification not only applies to Catastrophe Singularities, but also to many other phenomena, from
crystallography to String Theory.

D4, D5, and E6 are building blocks of the D4-D5-E6-E7 physics model.

 

References:

Catastrophe Theory for Scientists and Engineers, Robert Gilmore, Dover 1993 republication of Wiley 1981 edition;

Geometric Differentiation, Ian Porteous, Cambridge 1994.

 

6. E8 LATTICE, D4 LATTICE, and FEYNMAN CHECKERBOARD:

The D4-D5-E6-E7 physics model is the natural Feynman Checkerboard theory based on the octonionic 8-real-
dimensional E8 lattice with 4-complex-dimensional Witting polytope vertex figure, reduced to a 4-real-dimensional
D4 lattice with 24-cell vertex figure.

 

Tony Smith's Home Page

...

...
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Tony's Home

The Structure of the MacroSpace of Many-Worlds

 has both Geometric and Algebraic Aspects,

and Sum-Over-Histories Paths are related to Prime Numbers.

Here is the relevance of the McKay Correspondence.

The MacroSpace of Many-Worlds is related to Jordan-like Algebras and

Bosonic Closed Strings

Hilbert Space, Octonions, and Cl(8) Clifford Algebra

von Neumann algebras

 What is MacroSpace and Where does it Come From?

Physics models, including the D4-D5-E6-E7-E8 VoDou Physics model, have two parts:

a description of the stage of SpaceTime and the players (Fermion and Gauge Boson particles) that InterAct on
the stage. This is like a Classical Structure, and is here denoted by M; and
a Quantum Theory such as a Path Integral Sum-over-Histories that gives predictions of Outcomes of
Experiments, sort of like the Cultural Meme represented by a Play is the sum of the impressions of all audiences
who see all performances of a Play. This involves All Possible Worlds of the Many-Worlds, which is the
MacroSpace, and is here denoted by Q.

 

In the case of the D4-D5-E6-E7-E8 VoDou Physics model, the basic ingredients of M are:

a 4-dimensional Physical SpaceTime (a bunch of points, each of which corresponds to a particular point in
space and time in time);

for each point in Physical SpaceTime, its own Internal Symmetry Space (a representation space to carry
representations of standard model gauge groups, acting as local (independent at each point of Physical
SpaceTime) gauge groups);

for each point in Physical SpaceTime, a representation space for Fermion Particles (neutrino; red, green, and
blue down quarks; red, green, and blue up quarks; and neutrino) so that, at each point of Physical SpaceTime,
there can be a Fermion Particle;
for each point in Physical SpaceTime, a representation space for Fermion AntiParticles so that, at each point of
Physical SpaceTime, there can be a Fermion AntiParticle; and

for each link between neighboring points in Physical SpaceTime, a force-carrying Gauge Boson,
representable in terms of Paticle-AntiParticle Pairs of Fermions and the Internal Symmetry Spaces.

The quantum theory MacroSpace Q is then made up of all the possible M states.

The structure of Q is determined by how those M states (Worlds of the Many-Worlds) fit together.

The structure of Q  has both Geometric and Algebraic Aspects:
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The Geometric Structure of Q comes from a chain of Lie Algebras 
whose groups are the related to Automorphism Groups of 

Jordan-like Algebras describing the Algebraic Structure of Q:

Automorphism Groups ---- of -------------------- Jordan-like Algebras

D4 ---------------- Gauge Bosons --------- Chevalley Algebra Chev3(O)
D5 ------ SpaceTime + Internal Symmetry -- Freudenthal Algebra Fr2(O)
E6 ---------------- Fermions ------------- Freudenthal Algebra Fr3(O)
E7 --------------- Many-Worlds ----------------- Brown Algebra Br3(O)
----------------------- E8 ------------------------------------------

248-dim E8 is made up of 133-dim E7 plus 112-dim Br3(O) plus Quaternionic SU(2).

The lowest dimensional non-trivial representation of E8 is its 248-dim Adjoint representation, and the algebra E8
corresponds to its E8 group as Automorphism Group. Therefore

E8 is Self-Automorphic, and the sequence ends with E8,

which contains both of the

Geometric and Algebraic descriptions of the MacroSpace of Many-Worlds

 

 E8, the final Lie Algebra in the chain used in the D4-D5-E6-E7-E8 VoDou Physics model, is not only Self-
Automorphic but is also reflexive and self-referential with respect to the McKay Correspondence:

    McKay Correspondence
Lie Algebra       Finite Group                  Interpretation

 
 28-dim D4   8-dim Binary Dihedral Group        8 D4 vectors
                                                4 D4 Cartan Subalgebra
                                               16 D4 spinors

 
 45-dim D5  12-dim Binary Dihedral Group       12 D3 root vectors
                                                5 D5 Cartan Subalgebra
                                               28 D4 generators

 
 78-dim E6  24-dim Binary Tetrahedral Group    24 D4 root vectors
                                                6 E6 Cartan Subalgebra
                                               48 F4 root vectors

 
133-dim E7  48-dim Binary Octahedral Group     48 F4 root vectors
                                                7 E7 Cartan Subalgebra
                                               78 E6 generators

 
248-dim E8  120-dim Binary Icosahedral Group  120 +E8 root vectors
                                                8  E8 Cartan Torus
                                              120 -E8 root vectors
 

E8, the final Lie Algebra in the chain, is not only Self-Automorphic, and reflexive and self-referential with respect to
the McKay Correspondence, but is also reflexive and self-referential with respect to Octonion Lattices

 

Geometric Aspects:
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In the D4-D5-E6-E7-E8 VoDou Physics model, at high energies prior to dimensional reduction:

D4 Lie Algebra - Gauge Bosons

D5 / D4 x U(1) Symmetric Space - SpaceTime plus Internal Symmetry Space

E6 / D5 x U(1) Symmetric Space - Fermion Particles and AntiParticles

Since the Gauge Bosons can be represented as pairs of Fermion nearest-neighbors, the Histories can be represented by
location on 8-dimensional SpaceTime plus Internal Symmetry Space of 8 types of Fermion Particles and 8 types of
Fermion AntiParticles, so that MacroSpace must have at least the dimensionality of an 8 + 8 + 8 = 24-dimensional
Tangent Space.

Since the full dimensionality of SpaceTime plus Internal Symmetry Space and the representation spaces of Fermion
Particles and AntiParticles are Complex, the MacroSpace must have at least 24 Complex dimensions.The geometric
structure of MacroSpace is the 27-Complex-dimensional Symmetric Space

E7 / E6 x U(1) Symmetric Space - MacroSpace of Many-Worlds

MacroSpace has Conformal Light-Cone Structure, and a 26-dimensional sub-space that corresponds to Bosonic String
Theory.

 

The last Lie algebra in the E series, 248-dim E8, corresponds to its own 248-dim Automorphism Group. By the
fibration E8 / E7 x SU(2), E8 is made up of:

E7, which is 133-dimensional and contains the Geometric description of the MacroSpace of Many-Worlds as
the global symmetry group of the 54-dim symmetric space E7 / E6 x U(1). In hep-th/0008063, Murat Gunaydin

http://xxx.lanl.gov/abs/hep-th/0008063
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describes "... a completely explicit conformal Mobius-like nonlinear realization of E7 on the 27-dimensional
space associated with the exceptional Jordan algebra J3(OS) ... where OS denote the split real form of the
octonions O ... with linearly realized subgroups F4 (the "rotation group") and E6 (the "Lorentz group"). ...
[results are] based on a three graded decomposition ... of E7 133 = 27 + (78+1) + 27 under its E6 x D subgroup
... with the one-dimensional group D consisting of dilatations ...".

 

E8 / E7 x SU(2), which is 112-dimensional and corresponds to Br3(O).
SU(2), which is 3-dimensional and carries the Quaternionic symmetry of the 4 copies of Chev3(O)
contained in Br3(O) = E8 / E7 x SU(2).

Therefore, E8 carries in itself both the Geometric and Algebraic structures of the MacroSpace of Many-Worlds, and
the series ends with E8.

In hep-th/0008063, Murat Gunaydin describes "... a quasiconformal nonlinear realization of E8 on a space of 57
dimensions. This space may be viewed as the quotient of E8 by its maximal parabolic subgroup; there is no Jordan
algebra directly associated with it, but it can be related to a certain Freudenthal triple system which itself is associated
with the "split" exceptional Jordan algebra J3(OS) where OS denote the split real form of the octonions O .It
furthermore admits an E7 invariant norm form N4 , which gets multiplied by a (coordinate dependent) factor under the
nonlinearly realized "special conformal" transformations. Therefore the light cone, defined by the condition N4 = 0, is
actually invariant under the full E8, which thus plays the role of a generalized conformal group. ... results are based on
the following five graded decomposition of E8 with respect to its E7 x D subgroup ... with the one-dimensional group
D consisting of dilatations ...

g(-2)    g(-1)    g(0)    g(1)    g(2)
 1        56     133+1     56      1  

... D itself is part of an SL(2; R ) group, and the above decomposition thus corresponds to the decomposition ... of E8
under its subgroup E7 x SL(2;R) ...".

 

Note that the MacroSpace Q of Many-Worlds is 27-complex-dimensional,
and that the 27-dim of Q are related to the 27-dim of the

Jordan algebra J3(O)
and that J3(O) has a 26-dim traceless subalgebra J3(O)o

and
that world-lines in Q (lines of states that could form a world-line

succession of states)
look sort of like bosonic strings in 26-dim J3(O)o.

Then use techniques of bosonic string theory
to construct a concrete model of a Bohmian landscape,

thus
unifying Bohm theory and Deutsch's Many-Worlds.

 

 

Algebraic Aspects:

The Algebraic Structure of MacroSpace Q comes from a chain of Jordan-like Algebras:

Chevalley Algebra Chev3(O), whose Derivation Group is D4
Freudenthal Algebra Fr2(O), whose Derivation Group is D5
Freudenthal Algebra Fr3(O), whose Automorphism Group is E6
Brown Algebra Br3(O), whose Automorphism Group is E7

http://xxx.lanl.gov/abs/hep-th/0008063
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 Graded Lie Algebras

 

The Automorphism Group of the D4 Lie Algebra of Gauge Bosons is S3 x Spin(8), where S3, the permutation group
on 3 elements, corresponds to the Triality Outer Automorphism. Since Spin(8) is a Lie Group of type D4, you can also
say that the Automorphism Group of D4 is S3 x D4. If you look only at the Inner Automorphisms, you get the
Derivation Group of D4, which is D4 itself.

D4 is the Derivation Group of the subalgebra of the 27-dimensional Jordan algebra of 3x3 Hermitian Octonionic
matrices that leaves invariant the primitive idempotents (real diagonal elements), that is, the 24-dimensional
Chevalley Algebra Chev3(O) of 3x3 matrices of the form:

0     S+    V 

S+*   0     S-

V*    S-*   0 

where S+, V, and S- are Octonions; and * denotes conjugation.

Note that the full 27-dimensional Jordan Algebra J3(O) has Automorphism Group F4.

 

The 24-dimensional Chevalley Algebra Chev3(O) is described by Jorg Schray and Corinne Manogue in Chapter VI (An Octonionic
Description of the Chevalley Algebra and Triality) of their paper Octonionic Representations of Clifford Algebras and Triality, hep-
th/9407179.

The Automorphism Group of the D5 Lie Algebra is S2 x D5, where S2, the permutation group on 2 elements,
corresponds to the Outer Automorphism. If you look only at the Inner Automorphisms, you get the Derivation Group
of D5, which is D5 itself.

D5 of the D5 Lie Algebra of D5 / D4 x U(1) SpaceTime plus Internal Symmetry Space is the Derivation Group of
the 22-dimensional Freudenthal Algebra Fr2(O) of 2x2 vector-matrices

a    X

Y    b

where a and b are real numbers and X and Y are elements of the 10-dimensional Jordan Algebra J2(O) of 2x2
Hermitian Octonionic matrices

d     V 

V*    e 

where d and are real numbers; V is Octonion; and * denotes conjugation.

Fr2(O) is the Complexification of J2(O), so that the Vector SpaceTime plus Internal Symmetry Representation
Space has 8 Complex Dimensions and a corresponding Bounded Complex Domain with 8-real-dimensional
Shilov Boundary S7 x RP1.

Restriction to the real J2(O) would have produced an Automorphism Group B4 and a real 8-dimensional Spinor space corresponding to OP1 = B4
/ D4 = S8.

Derivations of Fr2(O) and J2(O) are described by A. Sudbery in his paper Division Algebras, (Pseudo) Orthogonal Groups, and
Spinors (J. Phys. A: Math. Gen. 17 (1984) 939-955).

http://xxx.lanl.gov/abs/hep-th/9407179
http://xxx.lanl.gov/abs/hep-th/9407179
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The Lie Group E6 of the E6 Lie Algebra of E6 / D5 x U(1) Fermion Particles and AntiParticles is the Automorphism
Group of the 56-dimensional Freudenthal Algebra Fr3(O) of 2x2 Zorn-type vector-matrices

a    X

Y    b

where a and b are real numbers and X and Y are elements of the 27-dimensional Jordan Algebra J3(O) of 3x3
Hermitian Octonionic matrices

d     S+    V 

S+*   e     S-

V*    S-*   f 

 

where d, e, and f are real numbers; S+, V, and S- are Octonions; and * denotes conjugation.

Fr3(O) includes a complexification of J3(O), so that each Half-Spinor Fermion Representation Space has 8
Complex Dimensions and a corresponding Bounded Complex Domain with 8-real-dimensional Shilov Boundary
S7 x RP1.

 

Restriction to the real J3(O) would have produced an Automorphism Group F4 and a real 16-dimensional Spinor space corresponding to OP2 = F4
/ B4.

Complex Structure is useful because the math of Hermitian symmetric spaces and bounded complex domains can be used in calculations of force
strength constants and particle masses. (Armand Wyler was the first to do this, as far as I know, but he did not do it entirely correctly and his
physical interpretations (being pre-standard model) were not very clear or convincing.)

Further, the Freudenthal algebra Fr3(O) structure has advantages over such things as simple tensor products of Octonions. For example, in
Freudenthal algebras X(XX) = (XX)X which is not true for the tensor product OxO of octonions.

 

The Freudenthal Algebra Fr3(O) is described by R. Skip Garibaldi in his papers Structurable Algebras and Groups of Types E6 and
E7, math.RA/9811035 and Groups of Type E7 Over Arbitrary Fields, math.AG/9811056.

Also, see the books

The Book of Involutions, by M.-A. Knus, A. Merkurjev, M. Rost, and J.-P. Tignol (with a preface by J. Tits), American
Mathematical Society Colloquium Publications, vol. 44 (American Mathematical Society,Providence, RI, 1998);
Einstein Manifolds, by Arthur L. Besse (a pseudonym for a group of French mathematicians) (Springer-Verlag 1987);
Geometry of Lie Groups, by Boris Rosenfeld (Kluwer 1997); and
On the Role of Division, Jordan and Related Algebras in Particle Physics, by Feza Gursey and Chia-Hsiung Tze (World
1996).

  

The 26 dimensions of E6 / F4 correspond to a 26-dimensional bosonic String Theory that could represent the Bohm
Potential of the Many-Worlds Quantum Theory.

 

http://www.math.ucla.edu/~skip/
http://xxx.lanl.gov/abs/math.RA/9811035
http://xxx.lanl.gov/abs/math.AG/9811056
http://www.math.ohio-state.edu/~rost/BoI.html
http://www.math.ucla.edu/~merkurev/
http://www.math.ohio-state.edu/~rost/
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The Lie Group E7 of the E7 Lie Algebra of E7 / E6 x U(1) is the Automorphism Group of the 112-dimensional
Brown Algebra Br3(O).

Br3(O) is a complexification of the 56-dimensional Fr3(O), and so includes a complexification of a
complexification (effectively a quaternization) of J3(O):

d     S+    V 

S+*   e     S-

V*    S-*   f 

where d, e, and f are Quaternions; S+, V, and S- are Quaternified Octonions QxO; and * denotes Octonion
conjugation, for 4x27 = 108 of its 112 real dimensions. The other 4 dimensions come from complexification of the 2
real entries in the 2x2 Zorn-type matrices

a    X

Y    b

of Fr3(O). John Baez, in his week 193, says, about the above construction of Fr3(O), "... I suspect they're "cheating" a
bit and identifying h_3(O) with its dual. ...", and in my opinion he has a point.

Each Half-Spinor Fermion Representation Space S+ and S- has 8 Complex Dimensions and a corresponding
Bounded Complex Domain with 8-real-dimensional Shilov Boundary S7 x RP1.

 

Note that, unlike Fr3(O), Br3(O) is not a binary algebra, but is a ternary algebra.

  

The Brown Algebra is described by R. Skip Garibaldi in his papers Structurable Algebras and Groups of Types E6 and E7,
math.RA/9811035 and Groups of Type E7 Over Arbitrary Fields, math.AG/9811056.

Also, see the books

The Book of Involutions, by M.-A. Knus, A. Merkurjev, M. Rost, and J.-P. Tignol (with a preface by J. Tits), American
Mathematical Society Colloquium Publications, vol. 44 (American Mathematical Society,Providence, RI, 1998);
Einstein Manifolds, by Arthur L. Besse (a pseudonym for a group of French mathematicians) (Springer-Verlag 1987);
Geometry of Lie Groups, by Boris Rosenfeld (Kluwer 1997); and
On the Role of Division, Jordan and Related Algebras in Particle Physics, by Feza Gursey and Chia-Hsiung Tze (World
1996).

 

The 54 = 2x27 dimensions of E7 / E6 x U(1) correspond to a complexification of a 27-dimensional bosonic string M-
theory that could represent Timelike Brane Universes.

 

Some TERNARY ALGEBRAIC STRUCTURES AND THEIR APPLICATIONS IN PHYSICS are described by
Richard Kerner in math-ph/0011023. As he says: "... We discuss certain ternary algebraic structures appearing more or
less naturally in various domains of theoretical and mathematical physics. Far from being exhaustive, this article is
intended above all to draw attention to these algebras ...".

 

http://math.ucr.edu/home/baez/week193.html
http://www.mathcs.emory.edu/~skip/
http://xxx.lanl.gov/abs/math.RA/9811035
http://xxx.lanl.gov/abs/math.AG/9811056
http://www.math.ohio-state.edu/~rost/BoI.html
http://www.math.ucla.edu/~merkurev/
http://www.math.ohio-state.edu/~rost/
http://xxx.lanl.gov/abs/math-ph/0011023
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The Lie Group E8 of the E8 Lie Algebra of E8 / E7 x SU(2) is the Automorphism Group of itself.

 

E8 is 248-dimensional, and is made up of:

E7, which is 133-dimensional and contains the Geometric description of the MacroSpace of Many-Worlds as
the global symmetry group of the 54-dim symmetric space E7 / E6 x U(1).
E8 / E7 x SU(2), which is 112-dimensional and corresponds to Br3(O).

SU(2), which is 3-dimensional and carries the Quaternionic symmetry of the 4 copies of Chev3(O)
contained in Br3(O) = E8 / E7 x SU(2).

Therefore,

E8 carries in itself both the Geometric and Algebraic structures of the MacroSpace of Many-Worlds

and the series ends with E8, which is not only Self-Automorphic, but is also substantially reflexive and self-referential
with respect to Octonion Lattices and with respect to the McKay Correspondence.

The 112 = 4x28 dimensions of E8 / E7 x SU(2) correspond to a quaternification of a 28-dimensional bosonic string F-
theory that could represent Spacelike Brane Universes.

 

Click here to read about a 7-grading structure for E8 noticed by Thomas Larsson on reading a paper by Peter West,
which structure has Vector, Lie, Freudenthal (Jordan), and Clifford parts.

 

Graphs and Prime Numbers

 

As Kuratowski showed in 1930, there are Graphs ( those that contain no subgraphs contractible to the pentagonal graph
K5 or the hexagonal graph K(3,3) ) that cannot be represented in a 2-dimensional plane without edges crossing. A 3-
dimensional space is necessary for all Graphs to be embedded without edges crossing.

Since the Sum-Over-Histories contains Histories with complicated non-planar Graph structure, MacroSpace Q should
be represented by a space of at least 3 dimensions greater than the minimal 8+8+8 = 24 dimensions needed to describe
SpaceTime plus Internal Symmetry Space and Fermion Particles and AntiParticles (Gauge Bosons being implicitly
described in terms of Fermion Particle-AntiParticle Pairs and Internal Symmetry Space), which condition is fulfilled
by Q = E7 / E6 x U(1) with 27 Complex dimensions.

Since the Smooth Poincare Conjecture is true in dimension 3, the 3+24 = 27-dimensional MacroSpace representation Q
= E7 / E6 x U(1) is useful for Smooth Structure.

However, the Topological Poincare Conjecture is unknown in dimension 3, so that you must go to dimension 4 to
know that the Topological Poincare Conjecture is true.

Therefore,
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to get a MacroSpace representation that is useful for Topological Structure, you need to use the 4+24 = 28-
dimensional Symmetric Space E8 / E7xS3

 

To see that the Sum-Over-Histories does contain complicated non-planar Graph structure, consider its
description by Richard Feynman, in QED (Princeton University Press, 1985, 1988):

"the probability of an event is the absolute square of a complex number.
When an event can happen in alternative ways, you add the complex numbers;
when it can happen only as a succession of steps, you multiply the complex numbers.";

and what John and Mary Gribbin say in their biography Richard Feynman (Penguin 1997):

"The insight Feynman had, while lying in bed one night, unable to sleep, was that you had to consider every possible
way in which a particle could go from A to B - every possible 'history'. The interaction between A and B is conceived

as involving a sum made up of contributions from all of the possible paths that connect the two events.".

 

At the first level ( order 1 ), Sum-Over-Histories means considering all paths that look like lines:

--------------

However, as Feynman points out in QED, you also have to consider ".. an alternative way the electron can go from
place to place: instead of going directly from one point to another, the electron goes along for a while and suddenly
emits a photon; then ... it absorbs its own photon ...". These and other higher-order processes involve introducing loops
into the paths.

The second level ( order 2 ) involves single loops:

       __      
      /  \     
-----*    *----
      \__/     

By nesting single loops, you can make loops of order 2^2 = 4 or any other power of 2, so you get all the orders 2^p for
any p.

             __             
            /  \            
         --*    *--         
        /   \__/   \        
       /            \       
      /              \      
-----*                *-----
      \              /      
       \     __     /       
        \   /  \   /        
         --*    *--         
            \__/            

However, since 3 is not a power of 2, to get order-3 processes you need to introduce a new set of loops with pitchforks
instead of binary bifurcations:

       __      
      /  \     
-----*----*----
      \__/     
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Now you can, by nesting, make loops of any order that is representable as 2^p 3^q.

By introducing loops whose orders are prime numbers, and including all the prime numbers, you can complete the
Sum-Over-Histories with all the Histories.

Therefore:

Sum-Over-Histories Quantum Systems are related to Prime Numbers and the zeroes of
theRiemann Zeta Function

as shown on a web page of mwatkins@maths.ex.ac.uk:

 

 

Further:

Since period-3 implies chaos, the need to include order-3 loops sheds light on the relationship
between Bernoulli Schemes of Chaos Theory and Sum-Over-Histories Quantum Systems.

  

Alain Connes and Dirk Kreimer have written interesting papers about the mathematics of Feynman diagrams,
perturbation theory, and renormalization.

In hep-th/9909126, they say:

"... It has become increasingly clear ... that the nitty-gritty of the perturbative expansion in quantum field
theory is hiding a beautiful underlying algebraic structure which does not meet the eye at first sight. As is

http://www.maths.ex.ac.uk/~mwatkins/zeta/encoding1.htm
http://xxx.lanl.gov/abs/hep-th/9909126
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well known most of the terms in the perturbative expansion are given by divergent integrals which require
renormalization. ... the renormalization technique ....[has been]... shown to give rise to a Hopf algebra
whose antipode S delivers the same terms as those involved in the subtraction procedure before the
renormalization map R is applied. ... the group G associated to this Hopf algebra by the Milnor-Moore
theorem was computed by exhibiting a basis and computing Lie brackets for its Lie algebra. It was shown
that the collection of all bare amplitudes indexed by Feynman diagrams in dimensionally regularized
perturbative quantum field theory is just a point ° in the group GK, where K = C[z^(-1), [z]] is the field of
Laurent series. Though this made it clear that the Hopf algebra and its antipode are providing the correct
framework to understand renormalization, some of the mystery was still around because of the somewhat
ad hoc manner, in which the antipode S had to be twisted by the renormalization map R in order to fully
account for the physical computations. ... We show that renormalization in quantum field theory is a
special instance of a general mathematical procedure of multiplicative extraction of finite values based on
the Riemann-Hilbert problem. Given a loop y(z), |z| = 1 of elements of a complex Lie group G the general
procedure is given by evaluation of y+(z) at z = 0 after performing the Birkhoff decomposition y(z) = y-
(z)^(-1) y+(z) where y+/-(z) in G are loops holomorphic in the inner and outer domains of the Riemann
sphere (with y-(infinity) = 1). We show that, using dimensional regularization, the bare data in quantum
field theory delivers a loop (where z is now the deviation from 4 of the complex dimension) of elements
of the decorated Butcher group (obtained using the Milnor-Moore theorem from the Kreimer Hopf algebra
of renormalization) and that the above general procedure delivers the renormalized physical theory in the
minimal substraction scheme. ...".

In hep-th/0201157, they say:

"... The Lie algebra of Feynman graphs gives rise to two natural representations, acting as derivations on
the commutative Hopf algebra of Feynman graphs, by creating or eliminating subgraphs. Insertions and
eliminations do not commute, but rather establish a larger Lie algebra of derivations which we here
determine. ... The algebraic structure of perturbative QFT gives rise to commutative Hopf algebras H and
corresponding Lie-algebras L, with H being the dual of the universal enveloping algebra of L. L can be
represented by derivations of H, and two representations are most natural in this respect: elimination or
insertion of subgraphs. Perturbation theory is indeed governed by a series over one-particle irreducible
graphs. It is then a straightforward question how the basic operations of inserting or eliminating subgraphs
act. These are the basic operations which are needed to construct the formal series over graphs which
solve the Dyson-Schwinger equations. We give an account of these actions here as a further tool in the
mathematician's toolkit for a comprehensible description of QFT....".

 

Tony's Home

......

http://xxx.lanl.gov/abs/hep-th/0201157


 

Physical Interpretation of the 26 dimensions of Bosonic String Theory 

February-October 2001; July 2002
Frank D. (Tony) Smith, Jr.
tsmith@innerx.net
http://www.innerx.net/personal/tsmith/Rzeta.html#bosonstring

Abstract:

The 26 dimensions of Closed Unoriented Bosonic String Theory 
are interpreted as the 26 dimensions of 
the traceless Jordan algebra J3(O)o of 3x3 Octonionic matrices, 
with each of the 3 Octonionic dimenisons of J3(O)o 
having the following physical interpretation: 

4-dimensional physical spacetime plus 4-dimensional internal symmetry space; 
8 first-generation fermion particles; 
8 first-generation fermion anti-particles. 

This interpretation is consistent with interpreting the strings 
as World Lines of the Worlds of Many-Worlds Quantum Theory
and the 26 dimensions as the degrees of freedom of 
the Worlds of the Many-Worlds. 

Note that:

27 = 12 + 15 = 6+6 + 6/\6
27 = 8+8 + 8 + 3 = 6+6 + 2+2+8+3

Details about some material mentioned on the above chart can beseen on these web pages:

 - Clifford algebras http://www.innerx.net/personal/tsmith/clfpq.html
 - Discrete http://www.innerx.net/personal/tsmith/Sets2Quarks2.html#sub2

 - Real http://www.innerx.net/personal/tsmith/clfpq.html#whatclifspin
 - Octonions http://www.innerx.net/personal/tsmith/3x3OctCnf.html

 - Jordan algebras http://www.innerx.net/personal/tsmith/Jordan.html
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 - Lie algebras http://www.innerx.net/personal/tsmith/Lie.html
 - Internal Symmetry Space http://www.innerx.net/personal/tsmith/See.html

 -Segal Conformal theory http://www.innerx.net/personal/tsmith/SegalConf.html
 -MacDowell-Mansouri gravity http://www.innerx.net/personal/tsmith/cnfGrHg.html
 - Standard Model Weylgroups http://www.innerx.net/personal/tsmith/Sets2Quarks4a.html#WEYLdimredGB

 - Fermions http://www.innerx.net/personal/tsmith/Sets2Quarks9.html#sub13
 - HyperDiamond lattices http://www.innerx.net/personal/tsmith/HDFCmodel.html

 -Generalized Feynman Checkerboards http://www.innerx.net/personal/tsmith/Fynckb.html

The following sections are about:

MacroSpace of Many-Worlds
Unoriented Closed Bosonic Strings
M-theory of the full 27-dimensionalJordan algebra J3(O)

F-theory of the 28-dimensionalJordan algebra J4(Q)
Some descriptions of a few relevantterms
26-dimensional Bosonic Strings and the FakeMonster

To see some interesting connections among such things as the24-dimensional Leech Lattice and the 256-dimensional Cl(8) CliffordAlgebra, go to 
or .

http://www.innerx.net/personal/
tsmith/SegalConf2.html#MarkoRodin click here

The  E6 of the  can be represented in terms of 3 copies ofthe 26-dimensional traceless subalgebra J3(O)o of the 27-
dimensional  J3(O) by using the  of 78-dimensional E6 over 52-dimensional F4 and thestructure of based on the 26-
dimensional representation of .In this view, 

Lie algebra D4-D5-E6-E7-E8VoDou Physics model
Jordan algebra fibrationE6 / F4 F4 as doubled J3(O)o

F4 the 26-dimensional traceless subalgebra J3(O)o is arepresentation of

the 26-dim Theory of Unoriented Closed Bosonic Strings produces a  with geometry of .Bohm Quantum Theory E6 / F4

In such an interpretation:

the Real i  and the  correspond to Pointlike States of a PointParticle Theory; andShilovBoundary SpaceTime ncluding InternalSymmetry Space FermionRepresentation Space
the Complex Dimensions of the  of  and  related to 

 correspond to Stringlike States of aString Theory, the String being an extension of the Point Particlefrom the Real Shilov Boundary to its 
. . The String Theory of the StringlikeParallel Lines produces 

the . The set of all Pencils corresponds to the  in a .

ComplexDomains Complex FermionRepresentation Space E6/ D5xU(1) ComplexSpaceTime D5 /D4xU(1) and D3 / 
D2xU(1) ComplexBounded 
Domain Each Point ofthe Shilov Boundary extends to a Pencil of Parallel Lines in theComplex Bounded Domain

BohmQuantum Theory MacroSpace of Many-Worlds Many-WorldsQuantum Theory

 

.Click here to see how the Bosonic StringTheory of 26-dim J3(O)o is related to an M-theory based on the full27-dimensional J3(O)

.Click here to see how the Bosonic StringTheory of 26-dim J3(O)o is related to an F-theory based on the28-dimensional J4(Q)

 

Closed Unoriented Bosonic Strings:

Michio Kaku, in his books, Introduction to Superstrings andM-Theory (2nd ed) (Springer-Verlag 1999) and Strings, ConformalFields, and M-Theory (2nd ed) (Springer-Verlag 
2000) diagrams theUnoriented Closed Bosonic String spectrum:

Joseph Polchinski, in his books String Theory vols. I and II(Cambridge 1998), says: "... [In] the simplest case of 26 flatdimensions ... the closed bosonic string ... theory has the 
maximal26-dimensional Poincare invariance ... [and] ... is theunique theory with this symmetry ... It is possible to have aconsistent theory with only closed strings ...

, with Guv representing the graviton [and] ... PHIthe dilaton ... [and also] ... the tachyon ... [forthe]  [are]...":
massless

spectra Closed unoriented bosonic string

 Guv, as to which Green,Schwartz, and Witten, in their book Superstring Theory, vol. 1, p.181 (Cambridge 1986) say "... the long-wavelength 
limit of theinteractions of the massless modes of the bosonic closed string... [which] ... can be put in the form
massless spin-2 Gravitons

INTEGRAL d^26 x sqrt(g) R

...[of 26-dimensional general relativistic EinsteinGravitation]... by absorbing a suitable power of exp(-PHI) inthe definition of the [26-dimensional MacroSpace]space-time 
metric g_uv ...";

PHI, as to which Joseph Polchinski says"... The massless dilaton appears in the tree-level spectrum ofevery string theory, but not in nature: it would 
mediate along-range scalar force of roughly gravitational strength.Measurements of the gravitational force at laboratory and greaterscales restrict any force with a range 
scalar Dilatons 
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greater than a fewmillimeters ( corresponding to a mass of order of 10^(-4) eV ) tobe several orders of magnitude weaker than gravity, ruling out amassless dilaton. ...". In 
the , Dilatons could  through  and through the 

 and the  and related ; and
D4-D5-E6-E7-E8VoDou Physics model get an effectively realmass dimensionalreduction of spacetime X-scalarHiggs field 

of SU(5) GUT ElectroWeakSU(2)xU(1) Higgs scalar field conformalstructures
 with , as to which JosephPolchinski says "... the negative mass-squared means that theno-string 'vacuum' is actually unstable ... whether the 

bosonicstring has any stable vacuum ... the answer is not known. ...". Inthe interpretation of Closed Unoriented Bosonic String Theory asthe MacroSpace of the Many-
Worlds of World Strings, theinstability of a no-string vacuum is natural, because:

Tachyons imaginary mass

if MacroSpace had no World Strings, or just one WorldString, the other possible World Strings would automatically becreated, so that any MacroSpace would be 
"full" of "all"possible World Strings.

What about the size/scale of each ofthe 26 dimensions of Closed Unoriented Bosonic String Theory?

Represent the size/scale of each dimension as a radius R, with R =infinity representing a flat large-scale dimension. Let Lpl denotethe Planck length, the size of the lattice spacing in 
the  version of the . Joseph Polchinski says "... as R ->infinity winding states become infinitely massive, while the 
compactmomenta go over to a continuous spectrum. ... at the opposite limit R-> 0 ... the states with compact momentum become infinitelymassive, but the spectrum of winding 
states ... approaches acontinuum ... it does not cost much energy to wrap a string around asmall circle. Thus as the radius goes to zero the spectrum againseems to approach that 
of a noncompact dimension. ... In fact, theR-> 0 and R-> infinity limits are physically identical. Thespectrum is invariant under ...[

HyperDiamondLattice D4-D5-E6-E7-E8VoDou Physics model

R -> R' = (Lpl)^2 / R

]... This equivalence is known as T-duality. ... The space ofinequivalent theories is the half-line [ R  Lpl ]. We could take instead the range [ 0  R Lpl ] but it is more natural to 
think in terms of the larger ofthe two equivalent radii ... in particular questions of locality areclearer in the larger-R picture. Thus [from the larger-R point ofview], there is no radius 
smaller than the self-dual radius [Rself-dual = Lpl ]. ...". T-duality structures are is similar to .

> < <

Planck Pivot Vortex structures

 

Consider a ( ) world-lineString of one World of the MacroSpace of Many-Worlds and itsinteractions with another ( )world-line World String, from the point of view of 
one point of the( ) World String, seen so close-upthat you don't see in the diagram that the( ) and( ) World Strings are both reallyclosed strings when seen at very 

large scale:

purple gold
purple purple gold

From the given point (diagram origin) of the( ) World String:purple

 travel along the( ) MacroSpace light-cones tointeract with the intersection points of those( ) light-cones with the( ) World String;massless spin-2 Gravitons red red gold
travelwithin the ( ) MacroSpacelight-cone time-like interior to interact with the intersectionregion of the ( ) light-

conetime-like interior region with the( ) World String; and
scalar Dilatons, with effectively real mass, yellow yellow

gold
travel within the( ) MacroSpace light-conespace-like exterior to interact with the intersection points ofthe ( ) light-cone space-

likeexterior region with the ( ) WorldString.
Tachyons, with imaginary mass, cyan cyan

gold

In the D4-D5-E6-E7-E8VoDou Physics model gravitation in the 26-dimensional BosonicString Theory MacroSpace of the Many-Worlds justifies theHameroff/
Penrose idea: 

Superposition Separationis the separation/displacement of a mass separated from itssuperposed self. The picture is spacetime geometry separating fromitself. 

[ Note that Gravity may not propagate in the26 dimensions of the MacroSpace of the Many-Worlds in exactly thesame way as it propagates in our 4-dimensional physical SpaceTime.]

 

, Gravitation from nearby World Strings might account for atleast some Dark Matter that isindirectly observed in our World String an ideasimilar to one described (in the 
context of a superstring model that is in many ways very different from the D4-D5-E6-E7-E8VoDou Physics model) by Nima Arkani-Hamed,Savas Dimopoulos, Gia Dvali, Nemanja Kaloper in their paper

ManyfoldUniverse, hep-ph/9911386, and also in anarticle by the first three authors in the August 2000 issue of ScientificAmerican . 
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Bosonic Unoriented Closed String Theory describes the structure of  andis related through (1+1) conformal structures to the 
. For a nice introductorydiscussion of the mathematics of Bosonic Closed Strings, see  and  andother relevant works of

.

Bohm's SuperImplicate Order MacroSpace LargeN 
limit of the AN Lie Algebras Week 126 Week 127  JohnBaez

 

,such as:Branching among the Worlds of the Many-Worlds may bedescribable in terms of Singularities

simple  (classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8);singularities
unimodal  ( asingle infinite three-suffix series and  ); andsingularities 14"exceptional" one-parameter families
bimodal  ( 8infinite series and ).singularities 14exceptional two-parameter families

 

An M-theory of the full Jordan algebra J3(O)27-dimensional

that could be  to  has beendiscussed in some recent (1997 and later) papers. In this model,S-dual BosonicString theory representing MacroSpace on 26-dim J3(O)o 27-
dimensional M-theory of bosonic strings has the geometry of E7 /E6xU(1). 

.A physical interpretation of27-dimensional J3(O) ( corresponding to J4(Q)o ) M-theory could be asa theory of Timelike Brane-Universes

Timelike Brane-Universes might be considered as World-Lines(
) in a .

1-dimensional World-Lines with respect to the Shilov BoundaryPointlike States, but 1+1-dimensionalComplex World-Lines 
(Complex Lines being like 2-dimensional Sheets orMembranes) with respect to theComplex Bounded Domain Stringlike States Many-WorldsQuantum Theory

In this view, each World of the  can be seen as a 1-Timelike-dimensional String ofSpacelike States, like a World Line or World String, and the
 can berepresented  by  corresponding to the complexification 

of the27-dimensional  J3(O) and  by related to the same .

MacroSpace ofMany-Worlds
 of Many-WorldsMacroSpace geometrically E7/ E6xU(1) with 54 real dimensions and 27 complexdimensions

Jordan algebra algebraically structure 27-dimensional Jordanalgebra J3(O)

 

Discussing both open and closed bosonic strings, Soo-Jong Rey, inhis paper ,Heterotic M(atrix) Strings and Their Interactions, says:hep-th/9704158

"... We would like to conclude with a highly speculativeremark on a possible . It is well-known that 
 ... The regularizedone-loop effective action of d-dimensional Yang-Mills theory ...For d=26, the gauge 

kinetic term does not receive radiativecorrection at all ... We expect that this non-renormalizationremains the same even after dimensional reductions. ... one may
wonder if it is possible to construct  ... for bosonic string as well despite theabsence of supersymmetry and BPS states.

M(atrix) theory description of bosonicstrings bosonic Yang-
Mills theory intwenty-six dimensions is rather special

M(atrix)string theory

The bosonic strings also have D-brane extended solitons ...whose tension scales as 1 / gB for weak string coupling gB<< 1. Given the observation that the leading 
order stringeffective action of  and antisymmetrictensor field , let us make an assumption that 
the 27-th `quantum'dimension decompactifies as the string coupling gB becomes large.For D0-brane, the dilaton exchange force may be interpreted as the27-th 
diagonal component of d = 27 metric. Gravi-photon issuppressed by compactifying 27-th direction on an  rather than on a circle. Likewise,
its mass may be interpreted as 27-th Kaluza-Klein momentum of amassless excitation in d = 27. In the infinite boost limit, thelight-front view of a bosonic string is that 
infinitely manyD0-branes are threaded densely on the bosonic string. ...".

graviton, dilaton may be derived from an Einstein gravity in d =27

orbifold[ such as S1 / Z2 ]

 

Gary T. Horowitz and Leonard Susskind, in their paper ,Bosonic M Theory, say:hep-th/0012037

"... The possibility that was ... discussed ...[ by Soo-Jong Reyin his paper ]... in the context of a 
proposed matrix string formulation.... We conjecture that there exists a strong coupling limit ofbosonic string theory which is related to the 26 dimensionaltheory in the 
same way that  is related to superstring theory. More precisely, webelieve that

. The line intervalbecomes infinite in the strong 
coupling limit, and this mayprovide a stable ground state of the theory. ...

the bosonic string has a 27dimensional origin hep-th/9704158

11 dimensional Mtheory bosonic string theory is the compactification on aline 
interval of a 27 dimensional theory whose low energy limitcontains gravity and a three-form potential

we ... argue that the tachyon instability may be removed inthis limit. ... The main clue motivating our guess comes from theexistence of the dilaton and its connection to 
the couplingconstant. ... Evidently, as in , the dilaton enters the action just as it would if itrepresented the compactification scale of a Kaluza Klein 
theory.We propose to take this seriously and try to interpret . We will refer to this theory 
as . ...

IIA stringtheory
bosonicstring theory as a compactification of a 27 dimensionaltheory

bosonic Mtheory

Closed bosonic string theory does not have a massless vector.This means it cannot be a compactification on an S1 . ...Accordingly, we propose that

. ...closed bosonic string theory is a compactification of27 dimensional bosonic M theory on [an orbifold ] S1 / Z2

In the bosonic case, since there are no fermions or chiralbosons, there are no anomalies to cancel. So there are no extradegrees of freedom living at the fixed points. 
... the weaklycoupled string theory is the limit in which the compactificationlength scale becomes much smaller than the 27 dimensional Plancklength and the strong 
coupling limit is the decompactificationlimit. The 27 dimensional theory should contain membranes but nostrings, and would not have a dilaton or variable coupling
strength. The usual bosonic string corresponds to a membranestretched across the compactification interval. ... 

 ... In order to reproduce the known spectrum ofweakly coupled bosonic string theory, bosonic M theory will haveto contain an 
additional field besides the 27 dimensionalgravitational field, namely a three-form potential CFT. Let usconsider 

.

the lowenergy limit of bosonic M theory ... is a 
gravity theory in 27dimensions

the various massless fields that would survive in 
theweak coupling limit

First of all, there would be the . As usual, general covariance in 26 dimensionswould insure that it remains massless.26 dimensionalgraviton
The component of the 27 dimensional gravitational fieldg27;27 is a . It isof course the . No symmetry protects 
the mass ofthe dilaton. In fact we know that at the one loop level adilaton potential is generated that lifts the dilatonic atdirection. Why the mass vanishes in the 
weak coupling limit isnot clear.

scalar in the 26 dimensional theory dilaton

Massless vectors have no reason to exist since there is notranslation symmetry of the compactification space. This isobvious if we think of this space [ the
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 ] as a line interval.orbifold S1 / Z2
...[ with respect to  ]... Even if27 dimensional flat space, M27, is a stable vacuum, one mightask what is the "ground state" of the theory at finite string
coupling, or finite compactification size? Tachyon condensationis not likely to lead back to M27, and there is probably nostable minimum of the tachyon 
potential in 26 dimensions ...Instead, we believe . It is an old ideathat 
quantum gravity may have an essentially topological phasewith no metric. We have argued that the tachyon instability isrelated to nucleation of "bubbles of 
nothing" which iscertainly reminiscent of zero metric.

tachyons

tachyon condensation may lead to anexotic state with zero metric guv = 0

... As an aside, we note that there is also a brane solution of26 dimensional bosonic string theory which has both electric andmagnetic charge associated with the 
three-form H. It is a 21-branewith fundamental strings lying in it and smeared over theremaining 20 directions. Dimensionally reducing to six dimensionsby 
compactifying on a small T 20 , one recovers the usual selfdual black string in six dimensions. ...

... We have proposed that a . One recovers the usual 
bosonic string bycompactifying on  andshrinking its size to zero. In particular, a Planck tension2-brane stretched along the compact direction has the right
tension to be a fundamental string. This picture offers aplausible explanation of the tachyon instability and suggests thatuncompactified 27 dimensional flat space may 
be stable. A definiteprediction of this theory is , which should be its holographic dualfor AdS4 x S23 
boundary conditions. ... if there does not exist a2+1 CFT with SO(24) global symmetry, bosonic M theory would bedisproven.

bosonic version of M theoryexists, which is a 27 dimensional theory with 2-branes and21-branes
S1 / Z2

the existence of a 2+1 CFT withSO(24) global symmetry

... ? ... webelieve the limit of 
bosonic M theory compactified on a circle asthe radius R --> 0 is the same as the limit R --> infinity,i.e., the uncompactified 27 dimensional theory. If we compactify
bosonic M theory on S1 x ( S1 / Z2 ), and take the second factorvery small, this is a consequence of the usual T-duality of thebosonic string. More generally, it 
appears to be the onlypossibility with the right massless spectrum. ...".

What kind of theory do we get if we compactify bosonic Mtheory on a circle instead of [ theorbifold S1 / Z2 ] a line interval

 

Lee Smolin, in , says: "A new matrix model is described, based onthe exceptional Jordan algebra, 
J3(O). The action is cubic, as inmatrix Chern-Simons theory. We describe a compactification that, weargue, reproduces, at the one loop level, an octonioniccompactification of 
the matrix string theory in which SO(8) is brokento G2. There are 27 matrix degrees of freedom, which under Spin(8)transform as the vector, spinor and conjugate spinor, plus 
threesinglets, which represent the two longitudinal coordinates plus aneleventh coordinate. Supersymmetry appears to be related to trialityof the representations of Spin(8).".

hispaper The exceptional Jordan algebra and the matrix string,hep-th/0104050

 , says: "... 's talk presented at The 10thTohwa University International Symposium (July 3-7, 2001, 
Fukuoka,Japan) was my motive for starting this work. ...
YuhiOhwashi, in his paper E6 Matrix Model, hep-th/0110106 Lee Smolin

... Smolin's matrix model [is] based on the groups of typeF4. ... The action of Smolin's model is given ...[in termsof]... elements of exceptional  J..... The exceptional 
Jordan algebra J is a27-dimensional R-vector space. This space can be classified intothree main parts.

Jordanalgebra

One is the Jordan algebra j which is a 10-dimensional R-vectorspace. [ These 10 dimensions correspond in my  to 
plus 2 extra dimensions. ]

D4-D5-E6-E7-E8VoDou Physics model 4-dimensional
Physical Spacetime and 4-dimensional Internal Symmetry Space
The others are the part of 16 dimensions which is related tothe spinors [ These 10 dimensions correspond in my  to representation 
space for . ]

D4-D5-E6-E7-E8VoDou Physics model
8first-generation fermion particles plus 8 first-generation fermionanti-particles

and the extra 1 dimension. ...

 ... If the standard model were described by using Majoranaspinors only, F4 might be the underlying symmetry of the universe.... However, the actual world requires complex 
fermions withoutdoubt. This is the reason why we have to abandon the simply connectedcompact exceptional Lie group F4. ... In accordance with thiscomplexification, the groups 
of type F4 are upgraded to the groups oftype . ...E6

... we consider a new matrix model based on the simply connectedcompact exceptional Lie group E6 ... The action of the model isconstructed from cubic form which is the 
invariant on E6 mapping.

This action is an essentially complex action. Of course if onewants, one may take up only real part of that ...

Our model has twice as many degrees of freedom as Smolin's modelhas because we are considering E6 instead of F4. ... . ...".Thisis a future problem which needs to be asked

 

The ideas of Smolin and Ohwashi are related to my  in interesting ways:D4-D5-E6-E7-E8VoDou Physics model

both Smolin and I came to 27-dimensional M-theory through thepaper ;hep-th/0012037by Horowitz and Susskind
both Smolin and the  use the Jordan algebra structure of J3(O)and its relationship to the three triality representations ofSpin(8);D4-D5-E6-E7-E8VoDou Physics model
with respect to supersymmetry (although details may differsomewhat) our approaches to supersymmetry are similarly motivated:

Smolin approaches supersymmetry "... as related to thatpart of the F4 algebra that is generated by Spin(8) spinorialvariables ..."; and
the approach of the  isD4-D5-E6-E7-E8VoDou Physics model

to identify the two 8-dimensional half-spinorrepresentations of Spin(8) with the 8 first generationparticles and the 8 corresponding antiparticles,

each of which are then identified by Spin(8) trialitywith

the 8-dimensional vector representation of Spin(8),which then produces by the wedge product the 8 /\ 8 = 28gauge bosons of the bivector adjoint 
representation ofSpin(8), and then reduces by dimensional reduction of8-dimensional spacetime to 4-dimensional phyiscal spacetimeplus 4-dimensional internal 
symmtery space to

16 U(2,2) bosons of MacDowell-Mansouri gravity plusthe Higgs mechanism plus a propagator phase
plus the 12 bosons of the SU(3)xSU(2)xU(1) StandardModel,

leading to a ;subtletriality supersymmetry

both Ohwashi and I decided that an E6 model would be betterthan an F4 model. .Here issome history of my progression from F4 to E6

 

However, there are differences between the approaches of Smolinand Ohwashi, and the approach of the . For example:D4-D5-E6-E7-E8VoDou Physics model
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They use a cubic action related to Chern-Simons theory, whilethe action of the  is fundamentally an 8-dimensional Lagrangianthat 
produces MacDowell-Mansouri Gravity, the Higgs Mechanism, andthe Standard Model upon dimensional reduction of SpaceTime;and

D4-D5-E6-E7-E8 VoDouPhysics model

I solve the "twice as many degrees offreedom" problem of complex structures associated with E6 by using  to represent thephysically effective parts of 
complex structures. Since , its Shilov boundary isnot totally real, so I regard its real part as representing the 8first-generation fermion 
particles, with the anti-particles beingan imaginary part.

Shilov boundaries
E6/ D5xU(1) is not a tube-type domain

 

, discusses in the context of string theory (although in a different context ( heterotic superstrings ) from thatof the 
 ) another 27-dimensional structure, saying:

Metod Saniga, inphysics/0012033 D4-D5-E6-E7-E8 VoDou 
Physicsmodel

"...  It is a well-known fact that on a genericcubic surface, K3, there is a  ... the lines are seen to form threeseparate groups. The 
first two groups, each comprising six lines,are known as Schlafli's double-six. The third group consists offifteen lines ... The basics of the algebra can simply be
expressed as 27 = 12 + 15 ...".

configurationof twenty-seven lines

It is interesting to contemplate the relationship between the 3x3matrix structure

1     8     8
-     1     8
-     -     1

of the  and the structure27-dimensional Jordan algebraJ3(O) 27-line geometry

6+6 + 6/\6 = 6+6 + 15 = 27

Let the 8 be represented by 8-dimensional ,with basis {1,i,j,k,E,I,J,K}, and let the 6 be represented by a6-dimensional subspace, with basis {i,j,k,I,J,K}. Let the two 6s 
of6+6 be represented as subspaces of the two next-to-diagonal 8s of theJ3(O) matrix:

octonions

-     6     -
-     -     6
-     -     -

then the 6/\6 = 15 lines of the 27-line might correspond tothe

1     2     8
-     1     2
-     -     1

in terms of the J3(O) matrix. Here are some more relevantrelationships:

;the Symmetry Group of the 27-line isthe Weyl Group of the Lie Algebra E6

;
the Lie Group E6 is theAutomorphism Group of the 56-dimensional Freudenthal AlgebraFr3(O), which can be visualized as a complexification of the27-dimensional Jordan 
Algebra J3(O)

 can be visualized as a complexification of the , andthe Symmetric Space E7 /E6xU(1) 27-dimensional Jordan Algebra J3(O) its Shilov Boundary

;as (1+26)-dimensional S1x J3(O)o, which is very similar to 27-dimensional J3(O)itself

the ;AutomorphismGroup of the 27-dimensional Jordan Algebra J3(O) ( which issometimes also denoted H3(O) ) is the Lie Group F4
the Lie Algebra F4 has D4-B4-F4 structure that can bevisualized as  of the .a real version of theD4-D5-E6 structure D4-D5-E6-E7-E8VoDou Physics model

 

Metod Saniga's ideas have been referenced by Carlos Castro in ,in which Carlos Castro says:physics/0104016

"... Motivated by the fact that the bosonic membrane isdevoid of anomalies in d = 27, and the supermembrane is anomalyfree in d = 11, and that the anomaly free ( 
super) string actions( d = 26, 10 ) are directly obtained by a double-dimensionalreduction process of both the world-volume of the ( super)membrane and the target 
spacetime dimension, where the (super)membrane is embedded, we shall derive rigorously the transfinite Mtheoretical corrections ... to El Naschie's inverse fine 
structureconstant ... which were based on a transfinite perturbativeHeterotic string theory formalism ...".

Although Carlos Castro uses some similar mathematical structures,such as Clifford algebra, his physics model is different from the  in a
number of respects, such as, particularly, his use of conventionalsuperstring theory instead of using the  viewpoint of seeing bosonic strings 
as WorldLine Worlds in the MacroSpace of the Worlds of the Many-Worlds.

D4-D5-E6-E7-E8 VoDou Physics model
D4-D5-E6-E7-E8VoDou Physics model

However, some of the interesting similarities that I perceiveinclude:
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some of Carlos Castro's ideas about Prime Numbers are relatedto , and thatthe role of Prime Numbers inthe MacroSpace of the Many-Worlds
some of his ideas about calculation of such things of theElectroMagnetic Fine Structure Constant are related to the factthat the geometry of the MacroSpace of the Many-
Worlds is closelyrelated to the geometry of the Forces and Particles of the ,so that there are similarities among 

 of the ,
D4-D5-E6-E7-E8 VoDou Physics model allthe levels of 

structures D4-D5-E6-E7-E8VoDou Physics model

 

 

,such as:Branching among the Worlds of 27-dim M-Theory may bedescribable in terms of Singularities

simple  (classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8);singularities
unimodal  ( asingle infinite three-suffix series and  ); andsingularities 14"exceptional" one-parameter families
bimodal  ( 8infinite series and ).singularities 14exceptional two-parameter families

 

In bosonic string theory,  is a subspace of27-dimensionalM-theory

28-dimensional F-theory with .Jordan algebra J4(Q)

.A physical interpretation of28-dimensional J4(Q) F-theory could be as a theory of SpacelikeBrane-Universes

Spacelike Brane-Universes might be considered as Spatial Worlds(
) in a .

3-dimensional Spatial Worlds with respect to the Shilov BoundaryPointlike States, but 3+3-dimensionalComplex Spatial 
Worlds with respect to theComplex Bounded Domain Stringlike States Many-WorldsQuantum Theory

 28-dimensional F-theory of bosonic strings has thegeometry of E8 /E7xSU(2). 

Bosonic string F-theory is described by Jose M Figueroa-O'Farrill,in :his paperF-theory and the universal string theory, hep-th/9704009

"... Let us first consider a bosonic string background.... The graviton couples to the energy-momentum tensor T. If wenow add a U(1) gauge field, it will couple to a 
vector J. Wetherefore would like to investigate under which conditions thealgebra generated by T and J can be used consistently to define a(generalised) string 
theory. ...

... A particular realisation of this algebra is provided by a . The 
signature can beunderstood from unitarity ...

bosonic string propagating in a 28-dimensional pseudo-euclideanspace with signature ( 26, 2 )

... the BRST cohomology of this system agrees with that of  perpendicular 
to v and not containing v,provided that we identify states whose momenta differ by amultiple of v ...

an underlying bosonic string propagating in a 26-dimensionalMinkowski subspace

... Suppose that T is the energy-momentum tensor of a critical .bosonic string propagating in 26-dimensional Minkowskispacetime

Then T corresponds to .the string propagating on a ( 26 +2)-dimensional pseudo-euclidean space

The BRST operator is invariant under the subgroupof the ( 26 +2 ) pseudo-euclidean group of motions which preserves the nullvector v. This is nothing but the ( 25 + 
1 ) group, which does not act linearly in Minkowski spacetime but doeson the larger space.conformal

Symmetries of the  operatorinduce symmetries in the ,hence we would expect that the spectrum should assemble itselfinto representations on the 
conformal group. We know that thephysical spectrum of the bosonic string only possesses ( 25 + 1 )Poincare covariance, so what happens to the special conformal
transformations?

BRST cohomology

... bosonic ghosts ... have a (countably) infinite number ofinequivalent vacua which can be understood as the momenta in oneof two auxiliary compactified dimensions 
introduced by thebosonisation procedure. The picture changing operator interpolatesbetween these different vacua, commuting with the BRST operatorand thus 
introducing an infinite degeneracy in the cohomology....

.. the special conformal transformations ... change thepicture. By definition a picture-changing operator is a BRSTinvariant operator which changes the picture, 
whence the specialconformal transformations are picture-changing operators.

A remarkable fact of this treatment is that the appearance ofthe lorentzian torus is very natural. In other words, by enhancingthe gauge principle on the worldsheet to 
incorporate the extraU(1) gauge invariance we are forced to reinterpret bosonic stringvacua corresponding to propagation on a given manifold M, aspropagation in a 
manifold which at least locally is of the form Mx T 2 where T 2 is the lorentzian torus corresponding to thebosons ... 
introduced...[ by Vafa in ]... except that there the compactness of the extra twocoordinates was an ad hoc assumption. ...".

This theory is precisely the F-theory
hep-th/9602022

 

, suchas:Branchingamong the Worlds of the SpacelikeBranes of 28-dim F-Theory may be describable in terms of Singularities

simple  (classified precisely by the Coxeter groups Ak, Dk, E6, E7, E8);singularities
unimodal  ( asingle infinite three-suffix series and  ); andsingularities 14"exceptional" one-parameter families
bimodal  ( 8infinite series and ).singularities 14exceptional two-parameter families

 

Here are some descriptions of a few relevant terms:
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Michio Kaku, in his book Introduction to Strings and M-Theory(second edition, Springer 1999), says:

"... the ... the fields can either be chiral or not. Closed strings are, bydefinition, periodic in sigma, which yields the following normal
mode expansion:

closed [super] string ( Type II )

S1a(s,t) = Sum( n = -infinity; n = + infinity ) San exp( -2 i n( t - s ) ) ,
S2a(s,t) = Sum( n = -infinity; n = + infinity ) S'an exp( -2 i n( t + s ) ) .

If these two fields have different chiralities, then they arecalled . ... this 
. ...

Type IIA represents the N = 2, D =10-dimensional reduction of ordinary N = 1, D = 11
supergravity

... there exists a new 11-dimensional theory, called , containing 11-dimensional supergravity as itslow-energy limit, which reduces to Type IIA [super] string
theory (with Kaluza-Klein modes) when compactified on a circle.... the strong coupling limit of 10-dimensional Type IIAsuperstring theory is equivalent to the weak 
coupling limit of anew 11-dimensional theory [ M-theory ], whose low-energylimit is given by 11-dimensional supergravity. ... Usingperturbation theory around weak 
coupling in 10-dimensional TypeIIA superstring theory, we would never see 11-dimensional physics,which belongs to the strong coupling region of the theory. ...M-
theory is much richer in its structure than string theory. InM-theory, there is a three-form field Amnp, which can couple to anextended object. We recall that in 
electrodynamics, a pointparticle acts as the source of a vector field Au. In[open] string theory, the [open] string acts asthe source for a tensor field Buv. Likewise, in 
M-theory, amembrane is the source for Amnp. ...

M-theory

... Ironically, 11-dimensional supergravity was previouslyrejected as a physical theory because:

(a) it was probably nonrenormalizable (i.e., there exists acounterterm at the seventh loop level);
(b) it does not possess chiral fields when compactified onmanifolds; and
(c) it could not reproduce the Standard Model, because itcould only yield SO(8) when compactified down to fourdimensions.

Now we can veiw 11-dimensional supergravity in an entirely newlight, as the low-energy sector of a new 11-dimensional theory,called M-theory, which suffers from 
none of these problems. Thequestion of renormalizability is answered because the fullM-theory apparently has higher terms in the curvature tensor whichrender the 
theory finite. The question of chirality is solvedbecause ... M-theory gives us chirality when we compactify on aspace which is not a manifold (such as [ 

 ] line segments). And the problem thatSO(8) is too small to accommodate the Standard Model is solvedwhen we analyze the theory nonperturbatively, 
where we find E8 xE8 symmetry emerging when we compactify on [  ] line segments. ...".

orbifoldssuch 
as S1 / Z2

orbifoldssuch as S1 / Z2

Note that theD4-D5-E6-E7-E8 VoDou Physics Model solves the problems of11-dimensional supergravity in differentways, but uses many similarmathematical structures and 
techniques. 

Michio Kaku, in his book Strings, Conformal Fields and M-Theory(second edition, Springer 2000), says:

"...  ... TypeIIA [super] string theory is S dual to a new, D = 11theory called M-theory, whose lowest-order term is given by D = 11
supergravity. ...

S: M-theory on S1 <---> IIA

...  ...[11-dimensional ]... M-theory, when compactified on a linesegment [S1 / Z2 ], is dual to the ... [ E8 x E8heterotic ]... 
string ...".

S: M-theory on S1 / Z2 <---> E8 x E8

 

Lisa Randall and Raman Sundrum, in their paper ,say:hep-ph/9905221

"... we work on the space . We take therange of PHI to be from -pi to pi; however the metic is completelyspecified by the values in the range 0  PHI pi. 
The  fixed points at PHI = 0, pi...[may]... be taken as the locations of ... branes ...".

S1 / Z2 < <
orbifold

Note that S1 / Z2 can have two different interpretations. 
 says: 

"... Z_2 acts in various ways on the circle. 
Let's think of the circle as the subset
{(x,y): x^2 + y^2 = 1}  of R^2. 
Z_2 can act on it like this:
(x,y) |-> (-x,-y) 
and then S^1/Z_2 = 
which is a manifold, in fact a circle.
... 
Z_2 also can act on the circle like this:
(x,y) |-> (-x,y) 
and then S^1/Z_2 is an orbifold, 
in fact a closed interval. ...". 

The physical interpretations of RP1 in 
the 
as Time of SpaceTime and
as representation space for Neutrino-type 
(only one helicity state) Fermions 
might be viewed as having some 
of the characteristics of a orbifold line interval. 

John Baez

RP1 [Real Projective 1-space]

D4-D5-E6-E7-E8 VoDou Physics model

Joseph Polchinski, in his book String Theory (volume 1, Cambridge1998), says:

"... orbifold

1. ...  , where H is a group ofdiscrete symmetries of a manifold M.  ;a coset space M / H The coset is singularat the fixed points of H
2. ... the CFT or string theory produced by the gauging ofa discrete world-sheet symmetry goup H. If the elements of Hare spacetime symmetries, the result is 
a theory of stringspropagating on the coset space M / H . A non-Abelian orbifoldis one whose point group is non-Abelian. An asymmetric orbifoldis one 
where H does not have a spacetime interpretation andwhich in general acts differently on the right-movers andleft-movers of the string;
3. ... to produce such a CFT or string theory by gauging H; this is synonymous with the second definitioin of twist.
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...  ... a duality under which the couplingconstant of a quantum theory changes nontrivially, including thecase of weak-strong duality. ... In compactified 
theories, theterm S-duality is limited to those dualities that leave the radiiinvariant, up to an overall coupling-dependent rescaling ...

S-duality

...  ... a duality in string theory, usually ina toroidally compactified theory, that leaves the couplingconstant invariant up to a radius-dependent rescaling and
therefore holds at each order of string perturbation theory. Mostnotable is R --> a' / R duality, which relates string theoriescompactified on large and small tori by 
interchanging winding andKaluza-Klein states. ...

T-duality

...  ... any of the dualities of a stringtheory ... This includes the S-dualities and T-dualities, but incontrast to these includes also transformations that mix the 
radiiand couplings. ...".

U-duality

 

26-dimensional Bosonic Strings and the Fake Monster

 

,in , says: "... The shows that every finite simple group eitherfits into one of about 20 
infinite families, or is one of . The , andwas 
discovered by Fischer and Griess ... Its order is

R. E. Borcherds hispaper Problems in Moonshine classification offinite simple groups
26exceptions, called sporadic simple groups monster simplegroup is the largest of the sporadic finite simple groups

8080, 17424, 79451, 28758, 86459, 90496, 17107, 57005, 75436,80000, 00000

=

2^46 .3^20 .5^9 .7^6 .11^2 .13^3.17.19.23.29.31.41.47.59.71

(which is roughly [ 8 x 10^53 ] the number of elementaryparticles in the earth [ actually, the earth's mass is about 6 x10^51 GeV, and it is Saturn that has mass about 6 x 10^53 
GeV, orabout 6 x 10^53 hydrogen masses ]). The smallest irreduciblerepresentations have dimensions 1, 196883, 21296876, . . ..

On the other hand the elliptic modular function j(t) ... has thepower series expansion

j(t)= q^(-1) + 744 + 196,884 q + + 21,493,760q 2+...

where q = exp( 2 pi i t ). John McKay noticed some rather weirdrelations between coefficients of the elliptic modular function andthe representations of the monster as follows:

1 = 1
196884 = 196883 + 1
21493760 = 21296876 + 196883 + 1

where the numbers on the left are coefficients of j(t) and thenumbers on the right aredimensions of irreducible representations ofthe monster. The term "monstrous moonshine" 
(coined by Conway) refersto various extensions of McKay's observation, and in particular torelations between sporadic simple groups and modular functions....

Allcock ... recently constructed some striking examples of complexhyperbolic reflection groups from the Leech lattice, or moreprecisely from the complex Leech lattice, a 12 
dimensional latticeover the Eisenstein integers. This complex reflection group lookssimilar in several ways to Conway's real hyperbolic reflection groupof the lattice /\25,1 ...".

 

Gregory Moore, in , says:hispaper Finite in All Directions, hep-th/9305139

"... At a generic point [ g of a string theorytoroidal compactification lattice, the Lie algebra ] Lg =IR^26 + IR^26 ...

... The distinguished point g* may be regarded as a point ofmaximal symmetry in the moduli space of toroidal compactifications...

... Given a point of maximal symmetry it is natural to ask ifL* = Lg* is a universal symmetry of string theory in the sensethat all other unbroken symmetry algebras 
which arise in toroidalcompactification are subalgebras of L* . Unfortunately, maximalsymmetry does not imply that L* is universal. ...

... For the bosonic string the Lie algebra L* is related to . L* = A x Awhere A is the "Fake Monster Lie algebra" studied by ...".the Monster group Borcherds

 

,J. H. Conway, L. Queen and N. J. A. Sloane, in , say: "... [A version of thispaper was originally published in Advances in 
Mathematics, vol.53(1984), no. 1, pp. 75{79. A revised version appeared as Chapter 30of "Sphere packing, lattices and groups" by J. H. Conway and N. J. A.Sloane, 
Springer-Verlag, 1988.] ... Remark added 1998:

R. E. Borcherds theirpaper A Monster Lie Algebra?

The Lie algebra of this paper is indeed closely relatedto . Inorder to get a well behaved Lie algebra it turns out to benecessary to add some 
imaginary simple roots to the "Leech roots".This gives the fake monster Lie algebra,which contains the Liealgebra of this paper as a large subalgebra.

the monster simple group

See , "The monster Lie algebra", Adv. Math. Vol. 83, No.1, Sept. 1990, for details (but note that the fake monster Liealgebra is called the monster 
Lie algebra in this paper). The term"monster Lie algebra" is now used to refer to a certain\"=2Z-twisted" version of the fake monster Lie algebra. Themonster Lie 
algebra is acted on by , and can be used to show that the monstermodule constructed by Frenkel, Lepowsky, and Meurman satisfies the
moonshine conjectures; see , "Monstrous moonshine and monstrous Liesuperalgebras", Invent. Math. 109, 405-444 (1992). ...". Also, seethe

. and .

R. E.Borcherds

themonster simple group
R.E. Borcherds web

seminar Whatis Moonshine?, Richard Borcherds, 25 November 1998 the paper Whatis Moonshine?, math.QA/9809110

 

Reinhold W. Gebert, in , says:hispaper Introduction to Vertex Algebras,Borcherds Algebras, and theMonster Lie Algebra, hep-th/9308151
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"... Borcherds algebras arise as certain "physical"subspaces of vertex algebras ... As a class of concrete examplesthe vertex algebras associated with even lattices are 
constructedand it is shown in detail how affine Lie algebras and the fakeMonster Lie algebra naturally appear. This leads us to theabstract definition of Borcherds 
algebras as generalized Kac-Moodyalgebras and their basic properties. Finally, the results aboutthe simplest generic Borcherds algebras are analysed from thepoint 
of view of symmetry in quantum theory and the constructionof  issketched. ...the Monster Lie algebra

the fake Monster Lie algebra seemingly plays an important rolein bosonic string theory ... Vertex algebras associated with evenlattices have their origin in toroidal 
compactifications ofbosonic strings. ... As an easy application we demonstrate howaffine Lie algebras arise in this context. Furthermore, the fakeMonster Lie algebra 
which is the first generic example of aBorcherds algebra, is worked out in detail. ...

the so called Moonshine Module ... constructed by Frenkel,Lepowsky, and Meurman is a vertex operator algebra ... and itturns out that ...[its]... weight two piece ... 
is anon-associative algebra with symmetric product ... and associativebilinear form ...[that]... is precisely the196,884-dimensional Griess algebra which possesses 

 ... as its full automorphism group...
the

Monster group

Things become more complicated when we move away from thelattice /\ being Euclidian. Let us consider 
 ... In physics this corresponds to an open bosonicstring moving in 26-dimensional spacetime compactified on a torusso that the momenta lie on a lattice. 

Calculations in connectionwith the automorphism group of /\25,1 show that ... [the]simple roots generate the reflection group of /\25,1 ... We shallalso call the 
positive norm simple roots of /\25,1 Leech rootssince Conway has shown that this subset is indeed isometric to theLeech lattice, the unique 24-dimensional even 
unimodular Euclidianlattice with no vectors of square length two. ... We now define aKac-Moody algebra Linfinity, of infinite dimension and rank ...Linfinity has three 
generators ... for each Leech root ...

theunique 26-dimensional even unimodular Lorentzian lattice
/\25,1

... Let us summarize: We define the fake Monster Lie algebrag/\25,1 to be the Lie algebra with root lattice /\25.1, whosesimple roots are the simple roots of the 
Kac-Moody algebraLinfinity, together with the positive integer multiples of theWeyl vector ... each with multiplicity 24. ... the fake MonsterLie algebra is not a Kac-
Moody algebra due to the presence of thelightlike simple Weyl roots which violate an axiom for thesealgebras ... Nevertheless, the structure of g/\25,1 resembles a
Kac-Moody algebra very well. ...

Frenkel, Lepowsky and Meurman constructed the Monster vertexalgebra which is acted on by the Monster simple sporadic group.The underlying vector space 
which is called Moonshine Module...[It]... provides a natural infinite-dimensionalrepresentation of the Monster [and it] is characterized bythe following properties:

(i) ...[It]... is a vertex operator algebra with aconformal vector ... of dimension 24 and a positive definitebilinear form
(ii) ...[It is the sum of eigenspaces of L(0) witheigenvalues n+1 and with dimension ]... given via thegenerating function ...

[ SUM(n 1) dim(Fn) q^n = J(q) = j(q) - 744= q^(-1) + 196,884 q + ... ]...>-

(iii) The Monster group acts on ...[it]...preserving the vertex operator algebra structure, the conformalvector ... and the bilinear form. ...

The Monster vertex algebra is realized explicitly as

F = F+/\Leech+ + F+/\Leech

where F/\Leech denotes the vertex operator algebra associatedwith the Leech lattice, the unique 24-dimensional even unimodularEuclidian lattice with no elements of 
square length two. ... theMonster module [can be seen] as Z2-orbifold of a bosonicstring theory compactified to the Leech lattice ...[andas]... a Zp-orbifold ... It is 
interesting that there is alsoan approach to the Monster module based on twisting the heteroticstring. ...

The starting point for the definition of a Monster Lie algebrashould be the fake Monster Lie algebra. We use the fact that theLorentzian lattice /\25.1 can be written as 
the direct sum of theLeech lattice and the unique two-dimensional even unimodularLorentzian lattice /\1,1. ... the vertex algebra associated withthe Lorentzian lattice /\
25,1 is the tensor product of thevertexalgebras corresponding to F/\Leech and F/\1,1 . One finds that theLeech lattice gives rise to a vertex operator algebra with
conformal vector of dimension 24 and a positive definite bilinearform. Furthermore, F/\Leech = SUM(n 1) Fn/\Leech whereFn/\Leech ... is the eigenspace of L(0) 
with eigenvalue n+1 andthe dimension of Fn/\Leech is given via the generating function...

>-

SUM(n 1) dim(Fn/\Leech) q^n = J(q) = j(q) - 720= q^(-1) + 24 + 196,884 q + ...>

... the Monster Lie algebra is seen to be a generalizedKac-Moody algebra. ...".  
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Abstract

E6, an exceptional Lie algebra, contains generators with spinor
fermionic characteristics, providing a way to include fermions
in string theory without 1-1 boson-fermion supersymmetry.
E6 graded structure E6 = g(−2) + g(−1) + g(0) + g(1) + g(2)
can be used to construct a physically realistic representation of the
26-dimensions of string theory in which strings are interpreted
as world-lines in a Many-Worlds quantum picture.
This paper describes the construction step-by-step.
The resulting physical interpretation is consistent with
the physics model described in physics/0207095 [8] .
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1 String Theory, Exceptional Lie Algebra E6

and Fermions

As usually formulated string theory works in 26 dimensions, but deals only
with bosons and so is called bosonic string theory.

Superstring theory as usually formulated introduces fermions through a
1-1 supersymmetry between fermions and bosons, resulting in a reduction of
spacetime dimension from 26 to 10.

Pierre Ramond says in his paper Algebraic Dreams at hep-th/0112261 [5]
:

. . . M-theory and Superstring theories . . . are the only examples
of theories where . . . union . . . [of]. . . space-time symmetries and
internal symmetries appears possible . . .

The purpose of this paper is to construct a counterexample to that state-
ment by using the structure of E6 to build a string theory without 1-1 super-
symmetry that nevertheless describes both Gravity and the Standard Model,
thus converting Pierre Ramond’s Algebraic Dream into an Algebraic Reality.

1.1 26-dim Traceless Jordan J3(O)o and Exceptional
Lie algebra E6

In the same paper, Algebraic Dreams at hep-th/0112261 [5], Pierre Ramond
describes the E6 structure that is used herein to construct a physically real-
istic string theory that, without 1-1 supersymmetry, describes Gravity and
the Standard Model. Pierre Ramond says:

. . . Nature shows that space-time symmetries with dynamics asso-
ciated with gravity, and internal symmetries with their dynamics
described by Yang- Mills theories, can coexist peacefully. How
does She do it? . . .

Nature relishes unique mathematical structures. . . .
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The Exceptional Algebras are most unique and beautiful among
Lie Algebras, and no one should be surprised if Nature uses them.
. . .

The use of exceptional groups to describe space-time symmetries
has not been as fruitful [as the use of classical groups] . . . One
obstacle has been that exceptional algebras relate tensor and
spinor representations of their orthogonal subgroups, while Spin-
Statistics requires them to be treated differently. . . .

The traceless Jordan matrices [ J3(O)o ] . . . (3 × 3) traceless oc-
tonionic hermitian matrices, each labelled by 26 real parameters
. . . span the 26 representation of [ the exceptional Lie algebra ]
F4 . One can supplement the F4 transformations by an addi-
tional 26 parameters . . . leading to a group with 78 parameters.
These extra transformations are non-compact, and close on the
F4 transformations, leading to the exceptional group E6(−26). The
subscript in parenthesis denotes the number of non-compct minus
the number of compact generators. . . .

The construction of this paper uses the exceptional Lie algebra E6(−26),
which I denote by E6, to introduce fermions into string theory in an un-
conventional way, based on the exceptional E6 relations between bosonic
vectors/bivectors and fermionic spinors, in which 16 of the 26 dimensions are
seen as orbifolds whose 8 + 8 singularities represent first-generation fermion
particles and antiparticles.

The exceptional E6 relations between bosonic vectors/bivectors and fermionic
spinors do not establish a 1-to-1 fermion-boson supersymmetry, but do es-
tablish an 8-to-28 supersymmetry between first generation fermion particle-
antiparticle types and bivector gauge bosons in an 8-dimensional spacetime
that, at the low energies of our Earthly human experiments, reduces to a
4-dimensional Internal Symmetry Space and a 4-dimensional Physical Space-
time. Details can be found in physics/0207095 [8] . I call the supersymmetry
due to E6 structure a subtle supersymmetry, to distinguish it from the simple
1-1 supersymmetry that is now widely used.
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This structure allows string theory to be physically interpreted as a theory
of interaction among world-lines in the Many-Worlds.

1.2 E6 as a 5-graded Lie algebra

According to Soji Kaneyuki, in Graded Lie Algebras, Related Geometric
Structures, and Pseudo-hermitian Symmetric Spaces, which is Part II of
the book Analysis and Geometry on Complex Homogeneous Domains, by
Jacques Faraut, Soji Kaneyuki, Adam Koranyi, Qi-keng Lu, and Guy Roos
(Birkhauser 2000) [2] ,

E6 can be seen as a Graded Lie Algebra with 5 grades:

g = E6 = g(−2) + g(−1) + g(0) + g(1) + g(2)

g(0) = so(8) + R + R
dimRg(−1) = dimRg(1) = 16 = 8 + 8

dimRg(−2) = dimRg(2) = 8

g(0) = so(8)+ 28 gauge bosons
+R + R 26 − dim string

dimRg(−1) = 16 = 8 + 8 spacetime
dimRg(−2) = 8 with J3(O)o structure

dimRg(1) = 16 = 8 + 8 Complexification
dimRg(2) = 8 of J3(O)o structure

The E6 GLA has Even Subalgebra gE (Bosonic) and Odd Part gO (Fermionic):

BOSONIC FERMI0NIC
gE = g(−2) + g(0) + g(2) gO = g(−1) + g(1)
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1.3 E6 and 28 gauge bosons, 8-dim spacetime and 8
sets of fermion particles and antiparticles

The graded structure of E6 describes 28 gauge bosons acting in an 8-dimensional
spacetime containing 8 types of fermion particles and 8 corresponding an-
tiparticles. The spacetime and fermion representation space are complex
manifolds, but their Shilov boundaries are relevant to physical phenomena
as described in physics/0207095 [8] .

BOSONIC structure Physical Interpretation
g(0) = so(8) 28 gauge bosons

+R + R 1 + 1 − dim Many − Worlds degrees of freedom
dimRg(−2) = 8 8 − dim spacetime

Complexification of
dimRg(2) = 8 8 dim of spacetime

FERMIONIC structure
dimRg(−1) = 16 = 8 + 8 =

= 8 8 − dim fermion Orbifold
+
8 8 − dim antifermion Orbifold

dimRg(1) = 16 = 8 + 8 = Complexification of
= 8 8 − dim fermion Orbifold
+ and
8 8 − dim antifermion Orbifold
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1.4 4-dim Internal Symmetry Space and 4-dim Physi-
cal Spacetime

Dimensional Reduction of 8-dim spacetime to 4-dim Internal Symmetry Space
plus 4-dim Physical Spacetime by picking a Quaternionic substructure of Oc-
tonionic structure produces 3 generations of fermion particles and antiparti-
cles. Details of the process are in physics/0207095 [8] .

BOSONIC structure Physical Interpretation

16 − dim Conformal U(2, 2)
g(0) = so(8) +

12 − dim SU(3)xSU(2)xU(1)
+R + R 1 + 1 − dim Many − Worlds degrees of freedom

dimRg(−2) = 8 =
= 4 4 − dim Physical Spacetime
+
4 4 − dim Internal Symmetry Space

dimRg(2) = 8 = Complexification
= 4 of 4 − dim Physical Spacetime
+ and
4 4 − dim Internal Symmetry Space

FERMIONIC structure 3 − generation structure of
dimRg(−1) = 16 = 8 + 8 =

= 8 8 − dim fermion Orbifold
+
8 8 − dim antifermion Orbifold

dimRg(1) = 16 = 8 + 8 = Complexification of
= 8 8 − dim fermion Orbifold
+ and
8 8 − dim antifermion Orbifold
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2 Strings, Branes, and the Standard Model

The E6 Structure described in Section 1 allows construction of a realistic
string theory.

The construction was motivated by a March 2004 sci.physics.research
thread Re: photons from strings? [6]
in which:

John Baez asked [6]

. . . has anyone figured out a way to . . . start with string theory

. . . to get just photons on Minkowski spacetime . . . ?

Lubos Motl noted [6]

. . . string theory always contains gravity . . . Gravity is always con-
tained as a vibration of a closed string, and closed strings can
always be created from open strings . . .

Urs Schreiber said [6]

. . . the low energy effective worldsheet theory of a single flat D3
brane of the bosonic string is, to lowest nontrivial order, just U(1)
gauge theory in 4D . . .

Aaron Bergman noted [6]

. . . there are a bunch of scalars describing the transverse fluctua-
tions of the brane . . .

Urs Schreiber said [6]
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. . . I guess that’s why you have to put the brane at the singularity
of an orbifold if you want to get rid of the scalars . . . if the number
of dimensions is not an issue the simplest thing probably would
be to consider the single space-filling D25 brane of the bosonic
string. This one does not have any transverse fluctuations and
there is indeed only the U(1) gauge field . . .

Aaron Bergman replied [6]

. . . Unfortunately, there’s a tadpole in that configuration. You
need 8192 D25 branes to cancel it. . . .

Lubos Motl pointed out the existence of brane structures other than mass-
less vectors, saying [6]

. . . A D-brane contains other massless states, e.g. the transverse
scalars (and their fermionic superpartners). It also contains an
infinite tower of excited massive states. Finally, a D-brane in
the full string theory is coupled to the bulk which inevitably con-
tains gravity as well as other fields and particles. . . .N coincident
D-branes carry a U(N) gauge symmetry (and contain the appro-
priate gauge N2 bosons, as you explained). Moreover, if this stack
of N D-branes approaches an orientifold, they meet their mirror
images and U(N) is extended to O(2N) or USp(2N). The brane
intersections also carry new types of matter - made of the open
strings stretched from one type of brane to the other - but these
new fields are *not* gauge fields, and they don’t lead to new gauge
symmetries. For example, there are scalars whose condensation is
able to join two intersecting D2-branes into a smooth, connected,
hyperbolically shaped objects (D2-branes). . . . the number of D-
branes can be determined or bounded by anomaly cancellation
and similar requirements. For example, the spacetime filling D9-
branes in type I theory must generate the SO(32) gauge group,
otherwise the theory is anomalous. (There are other arguments
for this choice of 16+16 branes, too.) . . .
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Motivated by the above remarks, this paper constructs a specific example
of a String Theory with E6 structure containing gravity and the U(1) ×
SU(2) × SU(3) Standard Model.

As to how the simple model is affected by some of the complications
mentioned by Lubos Motl:

• Transverse scalars are taken care of by Orbifolding as suggested by Urs
Schreiber.

• Fermionic superpartners are taken care of by not using simple 1-1
fermion-boson supersymmetry.

• The infinite tower of excited massive states is related to Regge trajecto-
ries which in turn are related to interactions among strings considered
as world-lines in the Many-Worlds.

• Bulk gravity is included.

• There are no orientifolds.

• Open strings from one brane to another, as vacuum loops, look like
exchange of closed loops and are related to gravity among branes and
the Bohm-type quantum potential.

• Scalar condensates are related to Dilatons which in turn are related
to interactions among strings considered as world-lines in the Many-
Worlds.

• I have not fully investigated all potential anomaly problems.

Further, string theory Tachyons are related to interactions among strings
considered as world-lines in the Many-Worlds.

In short, the complications, with the possible exception of some anoma-
lies, are either taken care of in the construction of the model or are useful
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in describing the Bohm-type quantum potential interactions among strings
considered as world-lines in the Many-Worlds.

Here is some further background, from Joseph Polchinski’s book String
Theory vol. 1 (Cambridge 1998), in Chapter 8 and the Glossary [4] :

. . . a . . . D-brane . . . [is] . . . a dynamical object . . . a flat hyper-
plane . . . [for which] . . . a certain open string state corresponds to
fluctuation of its shape . . .

A D25-brane fills space, so the string endpoint can be anywhere
. . .

When no D-branes coincide there is just one massless vector on
each, giving the gauge group U(1)n in all.

If r D-branes coincide, there are new massless states because
string that are stretched between these branes can have vanishing
length . . . Thus, there are r2 vectors, forming the adjoint of a U(r)
gauge group. . . . there will also be r2 massless scalars from the
components normal to the D-brane. . . .

The massless fields on the world-volume of a Dp-brane are a U(1)
vector plus 25 - p world-brane scalars describing the fluctuations.
. . . The fields on the brane are the embedding Xu(x) and the gauge
field Aa(x) . . .

For n separated D-branes, the action is n copies of the action for
a single D-brane. . . . when the D-branes are coincident there are
n2 rather than n massless vectors and scalars on the brane . . .

The fields Xu(x) and Aa(x) will now be nxn matrices . . .

the gauge field . . . becomes a non-Abelian U(n) gauge field . . .

the collectives coordinates . . .Xu . . . for the embedding of n D-
branes in spacetime are now enlarged to n×n matrices. This ’non-
commutative geometry’ . . . [may be] . . . an important hint about
the nature of spacetime. . . .

[an] . . . orbifold . . .

(noun) . . . [is] . . . a coset space M/H, where H is a group of discrete
symmetries of a manifold M. The coset is singular at the fixed
points of H . . .
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(verb) . . . [is] . . . to produce such a . . . string theory by gauging H
. . .

To determine the actual value of the D-brane tension . . . Consider
two parallel Dp-branes . . . [They] . . . can feel each other’s presence
by exchanging closed strings . . . [which is equivalent to] . . . a vac-
uum loop of an open string with one end on each D-brane . . . The
. . . analogous . . . field theory graph . . . is the exchange of a single
graviton or dilaton between the D-branes . . .
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Here, step-by-step, is the String/Brane construction:

2.1 Step 1 - 26-dim J3(O)o

Consider the 26 Dimensions of String Theory as the 26-dimensional traceless
part J3(O)o of the 27-dimensional Jordan algebra J3(O) of 3x3 Hermitian
Octonion matrices.





a O+ Ov

O†
+ b O−

O†
v O†

− −a − b




(1)

where Ov, O+, and O- are in Octonion space with basis 1,i,j,k,E,I,J,K
and a and b are real numbers with basis 1 of the 27-dimensional Jordan
algebra J3(O) of 3x3 Hermitian Octonion matrices.

2.2 Step 2 - D3 of Quaternionic substructure of Octo-
nionic space

Take Urs Schreiber’s D3 brane to correspond to the Imaginary Quaternionic
associative subspace spanned by i,j,k in the 8-dimenisonal Octonionic Ov
space.

2.3 Step 3 - Compactify 4-dim Internal Symmetry Space
and make D7

Compactify the 4-dimensional co-associative subspace spanned by E,I,J,K in
the Octonionic Ov space as a CP 2 = SU(3)/U(2), with its 4 world-brane
scalars corresponding to the 4 covariant components of a Higgs scalar.

Add this subspace to D3, to get D7.

2.4 Step 4 - Orbifold to discretize time and make D8

Orbifold the 1-dimensional Real subspace spanned by 1 in the Octonionic Ov
space by the discrete multiplicative group Z2 = -1,+1, with its fixed points
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-1,+1 corresponding to past and future time. This discretizes time steps and
gets rid of the world-brane scalar corresponding to the subspace spanned by
1 in Ov. It also gives our brane a 2-level timelike structure, so that its past
can connect to the future of a preceding brane and its future can connect to
the past of a succeeding brane.

Add this subspace to D7, to get D8.
D8, our basic Brane, looks like two layers (past and future) of D7s.
Beyond D8 our String Theory has 26 - 8 = 18 dimensions, of which 25 -

8 have corresponding world-brane scalars:

• 8 world-brane scalars for Octonionic O+ space;

• 8 world-brane scalars for Octonionic O- space;

• 1 world-brane scalars for real a space; and

• 1 dimension, for real b space, in which the D8 branes containing space-
like D3s are stacked in timelike order.

2.5 Step 5 - Orbifold to discretize fermion particles

To use Urs Schreiber’s idea
to get rid of the world-brane scalars corresponding to the Octonionic O+
space, orbifold it by the 16-element discrete multiplicative group
Oct16 = +/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K to
reduce O+ to 16 singular points -1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K.

• Let the 8 O+ singular points -1,-i,-j,-k,-E,-I,-J,-K correspond to the
fundamental fermion particles
neutrino, red up quark, green up quark, blue up quark,
electron, red down quark, green down quark, blue down quark
located on the past D7 layer of D8.

• Let the 8 O+ singular points +1,+i,+j,+k,+E,+I,+J,+K correspond
to the fundamental fermion particles
neutrino, red up quark, green up quark, blue up quark,
electron, red down quark, green down quark, blue down quark
located on the future D7 layer of D8.
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This gets rid of the 8 world-brane scalars corresponding to O+, and leaves:

• 8 world-brane scalars for Octonionic O- space;

• 1 world-brane scalars for real a space; and

• 1 dimension, for real b space, in which the D8 branes containing space-
like D3s are stacked in timelike order.

2.6 Step 6 - Orbifold to discretize fermion anti-particles

To use Urs Schreiber’s idea to get rid of the world-brane scalars corresponding
to the Octonionic O- space, orbifold it by the 16-element discrete multiplica-
tive group
Oct16 = +/-1,+/-i,+/-j,+/-k,+/-E,+/-I,+/-J,+/-K to
reduce O- to 16 singular points -1,-i,-j,-k,-E,-I,-J,-K,+1,+i,+j,+k,+E,+I,+J,+K.

• Let the 8 O- singular points -1,-i,-j,-k,-E,-I,-J,-K correspond to the fun-
damental fermion anti-particles
anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark,
positron, red down anti-quark, green down anti-quark, blue down anti-
quark
located on the past D7 layer of D8.

• Let the 8 O- singular points +1,+i,+j,+k,+E,+I,+J,+K correspond to
the fundamental fermion anti-particles
anti-neutrino, red up anti-quark, green up anti-quark, blue up anti-
quark,
positron, red down anti-quark, green down anti-quark, blue down anti-
quark
located on the future D7 layer of D8.

This gets rid of the 8 world-brane scalars corresponding to O-, and leaves:

• 1 world-brane scalars for real a space; and

• 1 dimension, for real b space, in which the D8 branes containing space-
like D3s are stacked in timelike order.
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2.7 Step 7 - Strings as world-lines

Let the 1 world-brane scalar for real a space correspond to a Bohm-type
Quantum Potential acting on strings in the stack of D8 branes.

Interpret strings as world-lines in the Many-Worlds, short strings repre-
senting virtual particles and loops.

2.8 Step 8 - Fundamental lattice structure

Fundamentally, physics is described on HyperDiamond Lattice structures.
There are 7 independent E8 lattices, each corresponding to one of the 7

imaginary octionions and each with 240 first-shell vertices 
and related to both the D8 ajoint and half-spinor parts of E8.  

They can be described as iE8, jE8, kE8, EE8, IE8, JE8, KE8.
Further, an 8th 8-dim lattice 1E8 with 240 first-shell vertices related

to the D8 adjoint part of E8 is related to the 7 octonion imaginaries. 
Give each D8 brane structure based on Planck-scale E8 lattices so that

each D8 brane is a superposition/intersection/coincidence of the eight E8

lattices. (this section revised February 2013 - see viXra 1301.0150v2)

2.9 Step 9 - r coinciding D-branes give a U(r) gauge
group

Since J. Polchinski says [4]

. . . If r D-branes coincide . . . there are r2 vectors, forming the
adjoint of a U(r) gauge group. . . .

make the following assignments:

• a gauge boson emanating from D8 only from its 1E8 lattice is a U(1)
photon;

• a gauge boson emanating from D8 only from its 1E8, EE8 lattices is a
U(2) weak boson;

• a gauge boson emanating from D8 only from its IE8, JE8, KE8 lattices
is a U(3) gluon.
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Note that I do not consider it problematic to have U(2) and U(3) instead
of SU(2) and SU(3) for the weak and color forces, respectively. For my
reasoning, involving the global Standard Model group structure and the root
vector structures of the Standard Model groups, see physics/0207095 [8] .

2.10 Step 10 - Components normal to the D-brane

Since Joseph Polchinski says [4]

. . . there will also be r2 massless scalars from the components nor-
mal to the D-brane. . . . the collectives coordinates . . . Xu . . . for
the embedding of n D-branes in spacetime are now enlarged to
n × n matrices. This ’noncommutative geometry’ . . . [may be]
. . . an important hint about the nature of spacetime. . . .

make the following assignment:
The 8 × 8 matrices for the collective coordinates linking a D8 brane to

the next D8 brane in the stack are needed to connect the eight E8 lattices of
the D8 brane to the eight E8 lattices of the next D8 brane in the stack.

We have now accounted for all the scalars, and, since, as Lubos Motl [6] ,

. . . string theory always contains gravity . . .

we have here at Step 10 a specific example of a String Theory containing
gravity and the U(1) × SU(2) × SU(3) Standard Model.

2.11 Step 11 - Conformal gravity of I. E. Segal

We can go a bit further by noting that we have not described
gauge bosons emanating from D8 from its 1E8, iE8, jE8, kE8 lattices.

Therefore, make the following assignment:

• a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8 lat-
tices is a U(2, 2) conformal gauge boson.

We have here at Step 11 a String Theory containing the Standard Model
plus two forms of gravity:
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• closed-string gravity and

• conformal U(2, 2) = Spin(2, 4)xU(1) gravity plus conformal structures,
based on a generalized MacDowell-Mansouri mechanism.

I conjecture that those two forms of gravity are not only consistent, but
that the structures of each will shed light on the structures of the other, and
that the conformal structures are related to the conformal gravity ideas of
I. E. Segal, set out in his book Mathematical Cosmology and Extragalac-
tic Astronomy (Academic Press 1976) and in some other references given
at web page http://www.innerx.net/personal/tsmith/SegalConf.html and re-
lated pages [7].

2.12 Step 12 - Exceptional Lie algebras E6, E7 and E8

Going a bit further leads to consideration of the exceptional E-series of Lie
algebras, as follows:

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8

lattices is a U(5) gauge boson related to Spin(10) and Complex E6.

a gauge boson emanating from D8 only from its iE8, jE8, kE8, EE8, IE8, JE8, KE8

lattices is a U(6) gauge boson related to Spin(12) and Quaternionic E7.

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8

lattices is a U(7) gauge boson related to Spin(14) and possibly to Sextonionic
E7 1

2
.

a gauge boson emanating from D8 only from its 1E8, iE8, jE8, kE8, EE8, IE8, JE8, KE8

lattices is a U(8) gauge boson related to Spin(16) and OctonionicE8.

These correspondences are based on the natural inclusion of U(N) in
Spin(2N) and on Magic Square constructions of the E series of Lie algebras,
roughly described as follows:

• 78-dim E6 = 45-dim Adjoint of Spin(10) + 32-dim Spinor of Spin(10)
+ Imaginary of C;
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• 133-dim E7 = 66-dim Adjoint of Spin(12) + 64-dim Spinor of Spin(12)
+ Imaginaries of Q;

• 248-dim E8 = 120-dim Adjoint of Spin(16) + 128-dim half-Spinor of
Spin(16).

Physically,

• E6 corresponds to 26-dim String Theory,
related to traceless J3(O)o and the symmetric space E6/F4.

• E7 corresponds to 27-dim M-Theory,
related to the Jordan algebra J3(O) and the symmetric space E7/E6 ×
U(1).

• E8 corresponds to 28-dim F-Theory, related to
the Jordan algebra J4(Q) and the symmetric space E8/E7 × SU(2).

3 Notes

3.1 Note on Sextonions

I am not yet clear about how the Sextonionic E7 1
2

works. It was only recently
developed by J. M. Landsberg and Laurent Manivel in their paper ”The
sextonions and E7 1

2
” at math.RT/0402157 [3]. Of course, the Sextonion

algebra is not a real division algebra, but it does have interesting structure.
In their paper, Landsberg and Manivel say:

. . . We fill in the ”hole” in the exceptional series of Lie algebras
that was observed by Cvitanovic, Deligne, Cohen and deMan.
More precisely, we show that the intermediate Lie algebra be-
tween E7 and E8 satisfies some of the decomposition and dimen-
sion formulas of the exceptional simple Lie algebras. A key role is
played by the sextonions, a six dimensional algebra between the
quaternions and octonions. Using the sextonions, we show simliar
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results hold for the rows of an expanded Freudenthal magic chart.
We also obtain new interpretations of the adjoint variety of the
exceptional group G2. . . . the orthogonal space to a null-plane
U, being equal to the kernel of a rank-two derivation, is a six-
dimensional subalgebra of O. . . . The decomposition . . . into the
direct sum of two null-planes, is unique. . . . [this] . . . provides an
interesting way to parametrize the set of quaternionic subalgebras
of O. . . .

Some possibly related facts of which I am aware include:

• The set of Quaternionic subalgebras of Octonions = SU(3) = G2/Spin(4).

• G2/SU(3) = S6 is almost complex but not complex and is not Kaehler.
Its almost complex structure is not integrable.
See chapter V of Curvature and Homology, rev. ed., by Samuel I.
Goldberg (Dover 1998) [1] .

• It may be that the sextonions and S6 are related to Spin(4) as the 6-
dim conformal vector space of SU(2, 2) = Spin(2, 4) is related to 4-dim
Minkowski space.

3.2 Note on the Monster

The 26 dimensions of String Theory might be related to the 26 Sporadic
Finite Simple Groups, the largest of which, the Monster, has about 8 ×
1053 elements. If you use positronium (electron-positron bound state of
the two lowest-nonzero-mass Dirac fermions) as a unit of mass Mep = 1
MeV, then it is interesting that the product of the squares of the Planck
mass Mpl = 1.2 × 1022 MeV and W-boson mass Mw = 80,000 MeV gives
((Mpl/Mep)(Mw/Mep))

2 = 9 × 1053 which is roughly the Monster order.
Maybe the Monster shows how, in the world of particle physics, ”big” things
like Planck mass and W-bosons are related to ”little” (but not zero-mass)
things like electrons and positrons, thus giving you some persepective on the
world of fundamental particles.
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 Note added 18 July 2005:
 
Lubos Motl, in his blog entry Tachyons and the Big Bang  at http://motls.blogspot.com/ dated 13 July 2005, 
said: 
 "... closed string tachyons ... signal an instabilityof the whole spacetime ...
... closed string tachyons ... can be localized ifthey appear in a twisted sector of an orbifold ...
the twisted closed strings describe fields thatare localized at the origin ...
The tachyons condense near the tip which smears out the tip of the cone which makes the tip nice and round. ...".
 
 Closed string tachyons localized at an orbifold may be physically equivalent to what Schroer describes 
in http://xxx.lanl.gov/abs/hep-th/9908021 as "... any compactly localized operator applied to the vacuum 
generates clouds of pairs of particle/antiparticles, unless the system is free ..."
and to 
Dirac's 1938 Dirac-Lorentz equation model of the electron as described in pages 194-195 of 
Dirac: A Scientific Biography,by Helge Kragh (Cambridge 1990):
 "... Dirac explained that the strange behavior of electrons in this theory could be understood if  
the electron was thought of as an extended particlewith a nonlocal interior. 
He suggested that the point electron, embedded in its own radiation field, be interpreted as 
a sphere of radius a, where a is the distance within which an incoming pulse must arrive 
before the electron accelerates appreciably.
With this interpretation he showed that it was possible for a signal to be propagated faster than light 
through the interior of the electron. ... In spite of the appearance of superluminal velocities, 
Dirac's theorywas Lorentz-invariant. ...".
 
In short, if orbifolds are identified with fermion particles, 
then their localized tachyons can be physically interpreted as describing the virtual particle-antiparticle 
clouds that dress the fermion particles. 
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arXiv Blacklisting and the World of Physics

UPDATE FEBRUARY 2005
String Theory Status compared to Standard Model Status
status of USA Black Ops

 

UPDATE FEBRUARY 2005

January 2004 - arXiv eliminated the e-mail method of submitting papers and instituted an automated web form submission system known as the "endorsement system".

11 February 2004 - I checked some of the papers for which I requested that arXiv give me authorship, and for some of them I have been given authorship and the revised arXiv.org/auth/show-endorsers/
web pages say, for at least one of my papers put on the e-print archive now known as arXiv before I was blacklisted:

 "... Frank Smith Jr. is qualified to endorse. ... Frank Smith Jr.: Is registered as an author of this paper. Can endorse for physics.gen-ph. ...".

12 February 2004 - Having submitted a new paper to arXiv as physics/0402061, I was informed by arXiv "... We have removed your submission in order to give you a chance to replace
physics/0207095, which would make more sense. ...". I agreed with that decision, and the paper was posted as a new version of physics/0207095.

13 February 2004 - I submitted to arXiv a paper entitled "Cosmology, Gravity, and the WMAP ratio 0.73 : 0.23 : 0.04" which was initially accepted by the automated system as physics/0402065 and a
paper entitled "Penrose-Hameroff Quantum Tubulin Electrons, Chiao Gravity Antennas, and Mead Resonance" which was initially accepted by the automated system as physics/0402069. Later that day
the human (not-automated) part of arXiv said "... Your submission ... (were physics/0402065 and physics/0402069) ... has been removed upon a notice from our moderators, who determined it
inappropriate for the physics archive. ...". I responded to arXiv "... Please give me specific detailed reasons as to why each of my two separate submissions ... were determined to be "... inappropriate for
the physics archive ..."and removed. As to what other archive might be appropriate, I would suggest that physics/0402065 might be put in gr-qc since it deals with gravitation and cosmology and also
might be put in astro-ph since it deals with WMAP observations and that physics/0402069 might be put in quant-ph since a significant part of it is rebuttal to arguments made by Tegmark in quant-
ph/9907009. ...".

As of now (25 January 2005) I have not received any substantive reply to my request for a statement of reasons for removal of my papers on 13 February 2004. .(I do not consider automated
acknowledgements of receipt of a message to be substantive replies.)

13 April 2004 - When I attempted to upload a new paper to arXiv ... I received a message that said: "... arXiv Error The following error has occured: User f130smith@mindspring.com is not currently
permitted to upload. ... The operators of arXiv have been notified. ...". I responded, saying: "... The last previous time [in February 2004] I attempted to upload a new paper was after the new endorsement
policy, and I was then allowed to upload the paper, although after review by moderators posting was denied. Since this time the upload itself was denied, the paper never reached moderators for review. Is
this, as the message stated, some sort of error in the arXiv system? If so, when do you expect it to be corrected? ...". arXiv then responded; "... Subject: Re: arXiv Error ... According to our records your
submission privileges with the system have been suspended. ...".

14 April 2004 - I responded to arXiv's latest13 April 2004 message, saying: "... Please tell me why ...[arXiv's]... records show that my "submission privileges with the system have been suspended.".

16 April 2004 - arXiv responded, saying: "... a) No recent publication record b) No legitimate endorsements from current users ...".

17 April 2004 - I responded, saying: "...

With respect to (b), I have a question: Will you guarantee that persons who endorse me will not be victimised by having their arXiv privileges withdrawn?

With respect to (a), I note that the arXiv endorsement system, with respect to the paper physics/0207095, says: "... Frank Smith Jr.: Is registered as an author of this paper. ... Frank Smith Jr. is qualified
to endorse. ...". Therefore, it seems that my publication history is satisfactory with respect to the objective standards of your endorsement system. Furthermore, I note that during the past year I have
written three new papers, which are published on my web site at:

http://www.innerx.net/personal/tsmith/E6StringBraneStdModelAR.pdf entitled E6, Strings, Branes, and the Standard Model
http://www.innerx.net/personal/tsmith/FckbUSGR.pdf entitled The HyperDiamond Feynman Checkerboard in 1+3 dimensions reproduces the correct Dirac equation.
http://www.innerx.net/personal/tsmith/WMAPpaper.pdf entitled WMAP ratio calculated as 75.3 : 20.2 : 4.5

I am prepared to defend the content of those papers, as well as the content of physics/0207095, before any reasonable forum. A reason that I have not submitted any of those papers to any "traditional"
journal is that, with respect to the fields of physics relevant to my papers, I agree with Paul Ginsparg's statement at http://arXiv.org/blurb/pg96unesco.html "... These archives ... have already supplanted
traditional research journals as conveyers of both topical and archival research information. ...".

In light of the above, I request that your suspension of my submission privileges be terminated, and that I be given full submission privileges to all relevant archives, including astro-ph, gr-qc, hep-th,

http://www.innerx.net/personal/tsmith/E6StringBraneStdModelAR.pdf
http://www.innerx.net/personal/tsmith/FckbUSGR.pdf
http://www.innerx.net/personal/tsmith/WMAPpaper.pdf
http://arxiv.org/abs/physics/0207095
http://arxiv.org/blurb/pg96unesco.html
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hep-ph, hep-lat, quant-ph, and physics. ...".

As of now (25 January 2005) I have not received any substantive reply to my request of 17 April 2004. .(I do not consider automated acknowledgements of receipt of a message to be substantive replies.)

8 October 2004 - The CERN Scientific Information Policy Board (SIPB) closed the CERN CDS EXT preprint series, thus depriving me of preserving my work by posting it on EXT, as I had done with
some papers that blacklisting had barred me from posting on arXiv, including:

EXT-2003-087 T-Quark Mass and Hyperfinite II1 von Neumann factor (arXiv did allow material of EXT-2003-087 to be placed as a replacement for an arXiv paper I had posted prior to being
blacklisted, but did not allow it to be posted as an independent paper.)
EXT-2004-013 Cosmology, Gravity, and the WMAP ratio 0.73:0.23:0.04
EXT-2004-030 The HyperDiamond Feynman Checkerboard in 1+3 dimensions reproduces the correct Dirac equation
EXT-2004-031 E6, Strings, Branes, and the Standard Model

The CERN page at http://documents.cern.ch/EDS/current/access/action.php?doctypes=NCP on which the closure was announced states: "... Authors are encouraged to submit their papers to the relevant
class at arXiv. ...". However, I am blacklisted by arXiv and therefore unable post papers there. I have been unable to determine exactly why I have been blacklisted by arXiv, other than that "reader
complaints" might be involved. Although I have asked arXiv who complained, what was the subject matter of any complaints, and for an opportunity to respond to any complaints, arXiv has not given
me such information or opportunity. Since being blacklisted by arXiv, the CERN EXT-series has been the only widely read and permanently archived place for me to post papers. Since closure of the
EXT-series, I have only posted my latest work on my personal web site, and contributed papers to the April 2005 APS meeting in Tampa.

Some have suggested that a reason for the CERN SIPB action closing the EXT-series might be that the EXT series was using too much of CERN's resources. Since, according to the CERN CDS web
page at http://cdsweb.cern.ch/?c=Preprints&as=1&ln=en the total number of preprints is about 311,238; while, according to their web page at http://cdsweb.cern.ch/search.py?
as=1&ln=en&m1=a&p1=EXT&f1=reportnumber&op1=a&m2=a&p2=&f2=&op2=a&m3=a&p3=&f3=&search=Search&d1d=&d1m=&d1y=&d2d=&d2m=&d2y=&sf=&so=a&rg=10&of=hb&cc=Preprints
(the result of a search for EXT in the "report number" field) the total number of preprints in EXT was about 509, I find it incredible that the "resources" consumed with respect to 509 preprints is anything
like a significant part of the "resources" consumed with respect to the entire collection of 311,238 preprints. My opinion of why EXT was terminated is that arXiv coerced (perhaps by threatening to
withdraw permission for CERN to include arXiv preprints in the CERN CDS preprint system) and/or colluded with the CERN SIPB to terminate EXT so that arXiv's blacklist would be more nearly
absolute worldwide.

November 2004 - Some of the blacklisted people set up an Archive Freedom web site to describe arXiv's blacklisting and some of its consequences. When Brian Josephson submitted a letter to Nature
abour arXiv's blacklisting, Jim Giles of Nature objected, saying: "... We couldn't link to the archivefreedom site for legal reasons. You make specific accusations about arXiv that could be considered
libellous (I say "could" -- they seem fine to me but you know that lawyers have to cover their backs). Internet law is a grey area -- a link to a libellous site could itself be deemed libellous, according to
our lawyers. ...".

I then compared the deference of Nature's lawyers to arXiv with the treatment I received with respect to a 2003 article about me by Steve Farrar in the Times Higher Education Supplement (THES). The
THES article said:

"... Mr Smith insisted each paper should be judged by researchers on its individual merits. His argument has been backed by Nobel laureate Brian Josephson, professor of physics at
Cambridge University, who also investigates quantum consciousness. The second suit has been filed in Tennessee on the basis of "religious discrimination". An archive moderator said both
claims would "only result in wasted time". "Someone who has neither current institutional affiliation nor has ever published in a conventional journal is indistinguishable from a middle-
school student writing on a perpetual-motion machine or a refutation of special relativity," he [the unnamed arXiv moderator] said. ...".

When I complained about the THES article, saying

"... The article is factually inaccurate. For example: It is not true that I have never "published in a conventional journal". In fact, my publications include the following: Int. J. Theor. Phys. 24
(1985) 155-174 Int. J. Theor. Phys. 25 (1986) 355-403 The full name of that journal is the International Journal of Theoretical Physics. Further, I consider the description of me as being
"indistinguishable from a middle-school student writing on a perpetual-motion machine or a refutation of special relativity ..." to be inaccurate and libelous. I hereby demand (by copy of this
e-mail message), and expect to receive, from both arXiv and THES an apology and published retraction for the inaccuracy and description. ..."

the response of Steve Farrar and THES was

"... I have considered further your request for a correction in respect of the article published under my name on 6 December last year. The quote to which you object was made by the arXiv
moderator in response to the fact that you were intending to sue the archive. He was expressing an opinion in stating that you had not been published in "a conventional journal". You say he
was wrong and that you have, indeed, been published in conventional journals. You also dispute the accuracy of other comments he made. I do not believe that in reporting forthcoming
litigation such as yours against arXiv we are obliged to dissect and, if appropriate, refute or support every element of every quote made by the parties to such litigation. We endeavoured to
give both sides of the argument and I do not believe the article contained any material inaccuracies which require correction. I am arranging for a copy of your complaint to be filed with
library copies of the 6 December article and will also have it removed from our on-line edition. I do not believe any further action is necessary. ...".

It is obvious to me that the UK libel law is being interpreted by UK publications quite inconsistently, in that anything said by Cornell / arXiv / Ginsparg is considered to not contain "any material
inaccuracies which require correction" while any statement by blacklistees about the same subject matter is considered to be "accusations about arXiv that could be considered libellous".

 

http://documents.cern.ch/EDS/current/access/action.php?doctypes=NCP
http://cdsweb.cern.ch/?c=Preprints&as=1&ln=en
http://cdsweb.cern.ch/search.py?as=1&ln=en&m1=a&p1=EXT&f1=reportnumber&op1=a&m2=%0Da&p2=&f2=&op2=a&m3=a&p3=&f3=&search=Search&d1d=&d1m=&d1y=&d2d=&d2m=&d2y=&sf=&so=%0Da&rg=10&of=hb&cc=Preprints
http://cdsweb.cern.ch/search.py?as=1&ln=en&m1=a&p1=EXT&f1=reportnumber&op1=a&m2=%0Da&p2=&f2=&op2=a&m3=a&p3=&f3=&search=Search&d1d=&d1m=&d1y=&d2d=&d2m=&d2y=&sf=&so=%0Da&rg=10&of=hb&cc=Preprints
http://archivefreedom.org/
http://www.tcm.phy.cam.ac.uk/~bdj10/
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the Physics Establishment as of February 2005

 

When I saw that arXiv had allowed in January 2005 a paper "The Speed of Light and the Einstein Legacy: 1905-2005" by Reginald T. Cahill to be posted as physics/0501051, I found that its abstract
said in part :

"... the foundations of physics require significant revision. ... both Newtonian gravity and General Relativity are also seriously flawed ... the centenary of Einstein's Special Relativity turns out
to be also its demise ...".

When I looked closely at the details of the paper, I saw that it was flawed in that it analyzes the air Michelson-Morley experiments with air refractive index n =/= 1 by considering that n is constant for
the entire experiment and that "... The Fitzgerald-Lorentz contraction effect causes the arm ... parallel to the absolute velocity to be physically contracted ..." and that for all parts of the experiment "...
with n the refractive index of the gas present ...". In short, Cahill used a constant air refractive index n =/= 1while ignoring the change in n due to the changed density of air due to the "physical ...
Fitzgerald-Lorentz ... contract[ion]" of the system with respect to the "arm ... parallel to the absolute velocity".

It is interesting that arXiv allows posting of such a flawed paper declaring "... the demise ... of Einstein's Special Relativity ...", while some others and I are blacklisted from posting papers that are
consistent with not only Einstein's Special Relativity but also the Standard Model and currently known experimental results.

I do not advocate blacklisting Cahill, at least in part because I did learn some things by studying his paper and seeing th e nature of a flaw in its analysis, and because studying such flaws helps me keep
my mind open to new ways of thinking and to do a better job of distinguish realistic thoughts from unrealistic thoughts.

I do think that it shows that the arXiv establishment may be willing to allow flawed unconventional papers to be posted, perhaps so that they can point to such papers as proving that unconventional
physics ideas are always wrong and the conventional physics ideas are always correct,

but

the arXiv establishment remains so extremely fearful of unconventional papers that might be correct (at least in part) (such as my physics model) that they must be banned lest they lead to change in the
world of physics, which change could lead to the current set of "experts" being superseded in jobs, grants, etc.

 

Max Plank, who (about a century ago) first showed the Physics Establishment that Quantum ideas were necessary,

( Note that at that time it was obvious to some people 
outside the Physics Establishment that Quantum ideas were necessary. 
For instance: 
Iron when heated glows: red to yellow to blue.
Classical Physics was wrong, Cooks and Blacksmiths knew. )

said in his A Scientific Autobiography and Other Papers:

 "... A new scientific truth does not triumph by convincing opponents and making them see the light, but rather because its opponents eventually die, and a new generation grows up that is
familiar with it. ".

However, the present-day conventional string theory community has done such an effective job of indoctrinating so many young physicists (for example, Harvard Assistant Professor Lubos Motl) that
even Planck's statement may be unrealistically optimistic. It seems to me that the conventional string theory community has learned from such groups as the Jesuits that if they get to indoctrinate people
during their initial learning process then the doctrine will in most cases be believed for all the life of the indoctrinee.

 An even more pessimistic aspect of the situation is that the level of maturity and objectivity of the people of the Physics/astronomy Establishment is indicated by the following quote from a 2 February
2005 review in The New York Times by William Grimes of Simon Singh's new book, "Big Bang":

"... When Martin Ryle, a British radio astronomer, was presented with a photograph disproving his theory that celestial radio waves emanated from stars, not galaxies, he threw himself face
down on a couch, in full view of his colleagues at a conference, and burst into tears. Then he got up, dusted himself off and began plotting revenge. ...".

 

In his blog, David Guarrera, a MIT physics graduate student, asked:

http://web.mit.edu/guarrera/www/2005/01/animosity-in-academia.html#c110607885790436851
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"... Most of the communication between the stringists, the loopists, and and the anti-stringists seems to amount to the latter two calling the former stupid or foolish, and vice versa. Do you
guys really think that a large portion of academia is "stupid"? ...". ... What's the matter with all of you? ...".

In a comment on David Guarrera's blog, I said:

"... Theoretical particle physicsists in the USA are far from stupid, but they are human and suffer from the vices of selfishness and greed.

The amount of grants and jobs is pretty much flat or slow-growing, and about 90% of them are "stringists", 10% "loopists", with others being negligbly small.

Since there is not much growth in grants and jobs, the only way the "stringists", "loopists", etc., can grow is to take away from the others. Since the "stringists" have about 90% of the grants
and jobs, the "loopists", etc., attack the "stringists". Since the best defense is a good offense, the "stringists" attack the "loopists", etc. (This is the same reasoning that produces USA political
campaigns that are very low on substantive discussion but very high on personal attacks.)

Since grants and jobs in the USA are to a great degree politically determined (the SSC was alive as long as Texas Bush I was president, but non-Texas Clinton allowed it to die), the level of
debate is pitched to bureaucrats and politicians, who don't understand physics, but are influenced by PR voices saying "the other guys are just stupid crackpots". That is why departments and
laboratories have Public Relations groups who issue press releases and dumb things down and sensationalize in order to influence the bureaucrats and politicians, leading to things like big
New York Times etc headlines saying "LAB X DISCOVERY MAY SHOW NEW PHYSICS", when, if you wait a few months and read technical journals, you will see (no big NYT article)
a small paper saying "reanalysis of LAB X data shows anomaly was statistical error" (or maybe due to a + or - sign error in a calculation). The resulting mess is "What's the matter".

Unfortunately, the leaders of these groups (who are quite aware of what is going on, even though it is unlikely that they will ever admit it) will probably not adopt your very reasonable
method of cleaning up the mess: "... a conference where all string theorists, loop gravity, and anti-string people get together. ...", because the "stringists", being currently dominant, do not
want to give a forum to the less powerful "loopists", etc., because any such forum might show that the "loopists", etc., might have some valid approaches, and funding such approaches would
(due to flat funding) mostly come out of the pockets of the "stringists".

Many years ago I thought that "... the beauty of physics  ...[was that it was objective search for]... a right answer. ...", but over the years I have sadly come to believe that my summary above
is really true in the USA, and that in the ruthlessly capitalist USA money is more important than truth.

That does not mean that there are not a few individuals (like Peter Woit) who see things realistically and would like to change things. Unfortunately, he is only one professor, and you would
have to be a math grad student at Columbia to study under him ... One professor who was very independent and fiercely honest at MIT was Irving Segal, but unfortunately he died a few
years ago. If you ask around about him, you will find out about someone whom I admire in math and physics.

If my summary is correct, which I unhappily think it is, then there is the career alternative of doing stuff like financial derivatives etc. In the present dollar-dominated world, there is a lot of
money to be made there.

As to whether the world's financial system will remain that way for more than a few more years, or whether somebody else like China will institute a new and different system in which Wall
Street plays a relatively minor role, time will tell. ...".

 In two subsequent comments, String Theorist Lubos Motl said:

"... you don't appreciate the serious aspects of the situation. All of us can agree that string theory may or may not be a theory of the Universe around us. We can even agree that there is some
probability that even loop quantum gravity may be "correct" in some sense, although I can't imagine what it could mean. ...

The society just can't afford to fund too many crackpots and the whole institutes of crackpots - the society simply does not generate an infinite amount of resources. It's always important to
try to decide reasonably what kind of research should be supported - it cannot be *any* idea.

...[to]... propose something like - let's divide the resources etc., give 1/10 (or even 1/2?) to loop quantum gravity, and make sure that they won't lose it. I think this is completely unacceptable.

The probability that LQG is correct is infinitesimal, its picture has been ruled out more or less ...

I strongly think that they're not doing the right physics and

I will oppose statements that they are very smart simply because these statements are not true. ...

If a string theorist is drunk, of course that he can say that there are great ideas in loop quantum gravity. But physics is usually not done when you're drunk: physics is usually made by somber
people, and once they're somber, they just know that LQG is crappy. If one is somber, he sees these people propose ideas that simply ARE silly. ...

... you overestimate the battles on the internet. If you saw our contacts in real life, you would see that we're friendly towards each other. Lee is a nice guy. ..."

I then commented

http://www.math.columbia.edu/~woit/
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"... Many of the points in my earlier comment in this blog thread are clearly illustrated by the comments of Lubos Motl, such as:

"... I think this is completely unacceptable ...[to]... divide the resources etc., [to] give 1/10 ... to loop quantum gravity ... The probability that LQG is correct is infinitesimal, its picture has
been ruled out more or less ... I will oppose statements that they are very smart ...".

Lubos is a protege of Ed Witten, the godfather of string theory, and Lubos's present position in the string mafia includes acting as internet enforcer: that is, not only does Lubos advocate and
publicize string theory on usenet groups, blogs, etc., but he also attacks and tries to dismiss all alternative points of view.

Lubos is no more likely to openly discuss with an open mind an alternative to conventional string theory than is Rush Limbaugh likely to discuss openly and fairly a criticism of President
Bush.

Note that, after his first comment in which Lubos says that the LQG "picture has been ruled out", and that giving resources to LQG is "completely unacceptable", and that advocates of LQG
are not "very smart", he has the gall to say in a subsequent comment, about LQG advocate Lee Smolin "... we're friendly towards each other. Lee is a nice guy. ...".

With friends like Lubos, Lee doesn't need any enemies. ...".

 

In his blog, Peter Woit, math professor at Columbia, said, about a Boston Universtiy student newspaper article:

"... Glashow ... makes the analogy between Einstein's failed unification efforts and string theory ... Glashow said, "but now, we have the string theorists, thousands of them, that also dream of
explaining all the features of nature. They just celebrated the 20th anniversary of superstring theory. So when one person spends 30 years, it's a waste, but when thousands waste 20 years in
modern day, they celebrate with champagne. I find that curious." ...

... Cumrun Vafa of Harvard ... managed to marginalize Glashow, get more string theorists hired, and consolidate power around them. ... He completely ignores the argument that string theory
has not predicted anything and thus is not science, calling people who make this argument "childish". His arrogant attitude towards those who don't believe what he does is pretty breath-
taking, matched only by that of his younger colleague Lubos. ... If you're a theorist who might someday have to deal with him as someone evaluating your grant proposal, deciding whether to
hire your student, etc., do you think you might think twice before making a "childish" ... public comment about what is going on in string theory these days? ...".

In a comment, Lubos Motl said:

"... Theoretical high-energy physics in 2005 without string theory is like quantum mechanics without Hilbert spaces. ... Cumrun is ... right, of course, that the question for today, 2005, is not
"Whether we should study string theory at all?" ... The question is ... "What is the right next important step that will be done in string theory?" ...".

In a subsequent comment, Fabio said:

"... Vafa's fanatasism has not been softened by near total domination of the field ... There must be something about having near absolute power but knowing that it's built upon such flimsy
foundations which causes one to obsessively squash dissent. ...".

In a subsequent comment, Chris W. quotes a paper by Beatriz Gato-Rivera at physics/0308078 that says:

"... If there exist thousands, or millions, of parallel universes separated from ours through extra-dimensions ... (presumably half of these would be of matter and the other half of anti-matter),
and many of the corresponding advanced civilizations would master the techniques to travel or 'jump' through (at least some of) the extra dimensions. This opens up enormous possibilities
regarding the expansion of advanced civilizations simultaneously through several parallel universes ... resulting in multidimensional empires.... Regarding anti-matter universes, the intelligent
anti-observers would not send colonizers ... although they could send unwanted anti-prisoners, their arrival being known as gamma-ray bursts. .... At present we are still in a very premature
phase in the study of brane worlds and we do not know whether these ideas are in fact realistic. Cumrun Vafa thinks that the fact that we do not see aliens around could be the first proof of
the existence of brane worlds: all advanced aliens would have emigrated to better parallel universes ...[(]... C. Vafa, private communication. ...[)]...".

It is perhaps ironic that the paper at physics/0308078 quoting String Theory Mafia leader Cumrun Vafa is dedicated "... To the memory of Giordano Bruno ...", and says:

"... Innumerable suns exist; innumerable earths revolve around these suns in a manner similar to the way the seven planets revolve around our sun. Living beings inhabit these worlds. -
Giordano Bruno, 1584 ... Giordano Bruno, in the 16th century ... claimed that the Sun was only one star among the many thousands, and therefore, like the Sun, many other stars would also
have planets around and living beings inhabitating them ... he lived at the time when more than 99% of the intellectuals believed that the Earth was the center of the Universe, and a few
others, like Copernico and Galileo, believed that it was the Sun, instead, the center of the Universe, the stars being some bright heavenly bodies of unknown nature ... For these and other
ideas Giordano Bruno was imprisoned eight years and finally burned at the stake in Rome, in piazza Campo di Fiori, the 17th February 1600. The catholic church, which some years ago
apologized for the treatment given to Galileo, has never apologized, however, for the treatment received by Giordano Bruno ...".

I wonder when, if ever, Cumrun Vafa might apologize for what Peter Woit calls his "... arrogant attitude towards those who don't believe what he does ...".

 

http://www.math.columbia.edu/~woit/blog/archives/000141.html
http://www.dailyfreepress.com/news/2005/01/25/Science/The-Thin.Line.Of.Theory-840583.shtml
http://www.arxiv.org/abs/physics/0308078
http://www.arxiv.org/abs/physics/0308078


refereeing

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/jouref2.html[4/16/18, 1:47:55 AM]

In his blog, Peter Woit said, about a paper entitled "Gravity and Strings", hep-ph/0501080, by Steven Giddings:

"... string theory ... has given up any claims to being a legitimate science and has taken on the characteristics of a cult. ... I just can't believe the way essentially the entire particle theory
establishment, including many people I have the highest respect for, continue to allow this situation to go on without public comment. ... Postdocs and untenured people can't take on the fight
against this garbage unless they want to commit career suicide. It's up to the tenured people. Where are they? ...".

In a comment on Peter Woit's blog, I said:

"... There have been notable physicists such as Richard Feynman, who said in Davies and Brown, Superstrings, Cambridge 1988, pp. 194-195): "... I do feel strongly that this is nonsense! ... I
think all this superstring stuff is crazy and is in the wrong direction. ... I don't like it that they're not calculating anything. ... why are the masses of the various particles such as quarks what
they are? All these numbers ... have no explanations in these string theories - absolutely none! ... " and Sheldon Glashow, who said at http://www.pbs.org/wgbh/nova/elegant/view-
glashow.html "... superstring theory ... is, so far as I can see, totally divorced from experiment or observation. ... string theorists ... will say, "We predicted the existence of gravity." Well, I
knew a lot about gravity before there were any string theorists, so I don't take that as a prediction. ... there ain't no experiment that could be done nor is there any observation that could be
made that would say, "You guys are wrong." The theory is safe, permanently safe. I ask you, is that a theory of physics or a philosophy? ...".

They have declared that the String Emperor has No Clothes, but they seem to be dismissed by the current physics establishment as being dead or senile reactionaries, to be pitied for their
inability to perceive the beauty of String Theory.

I am reminded of Kipling's Gods of the Copybook Headings which says in part

"... we worshiped the Gods of the Market Who promised ... that Wishes were Horses ...[and]... that a Pig had Wings. ... But, though we had plenty of money, there was nothing
our money could buy ... Then the Gods of the Market tumbled, and their smooth-tounged wizards withdrew, And the Gods of the Copybook Headings said: 'If you don't work you
die.' ... And the hearts of the meanest were humbled and began to belive it was true That All is not Gold that Glitters, and Two and Two make Four ...".

So it seems to me that the smooth-tongued String Theory Wizards have historical precedent and will eventually withdraw, but I might not live to see that day.

Lest anyone think that I am opposed to any form of string theory, I will refer to my paper at CERN CDS EXT-2004-031 which is also available from my web pages at
http://www.valdostamuseum.org/hamsmith/E6StringBraneStdModelAR.pdf It is an outline of a construction based on the E6 Lie algebra and an interpretation of strings as world-lines (as
opposed to little stringy subparticles), which construction gives concrete structures consistent with the Standard Model. Maybe my construction is valid and realistic, and maybe it has faults
that may or may not be remediable, but it is interesting to me that the String Theory establishment seems to have very little interest in serious exploration of such a model that, although
somewhat complicated, actually might be a way to connect String Theory with the Standard Model. ...".

In another comment on Peter Woit's blog, Aaron Bergman said:

"... If, all of a sudden, this starts to affect hiring patterns, then maybe that's a big deal, but I haven't seen anything like that. ...".

My comment in reply said:

"... Since the current String Theory movement started out about 20 years ago, it has grown so that for years the hiring/funding for theoretical particle physics has been about 90% String
Theory and 10% Loop Quantum Gravity with other approaches being miniscule. Since String Theory already has 90% of the pie, of course you "... haven't seen anything like ... all of a
sudden ...[effects on]... hiring patterns ..." during the recent past. You would have to look at the early part of the last 20 years to see when "anything like that" took place.

As of now, a point related to Peter's post is that String Theory may be choking out alternative approaches and that such elimination of alternatives may be tolerable if the dominant approach
(String Theory) actually does produce realistic models, but if the dominant approach (String Theory) is sterile, then the field (theoretical particle physics) stagnates.

 Perhaps String Theorist should admit that they have had their chance. Two decades of the smartest people on earth working on an approach with no realistic results indicates to me that the
approach is unsound, otherwise all those smart people would have already announced realistic results.

  It is time to let 1000 flowers bloom and try lots of alternative approaches with equal hiring/funding and see which approach works best. ...".

 

My most recent personal effort at cultivating a few of the 10000 flowers is contribution of three talks about my model to the APS Tampa meeting 16-19 April 2005).

 

My Physics Model Flowers are motivated by, and quantitatively consistent with, experimental observations. What about Conventional String Theory ?

String Theory Status compared to Standard Model Status

http://www.math.columbia.edu/~woit/blog/archives/000133.html
http://www.pbs.org/wgbh/nova/elegant/view-glashow.html
http://www.pbs.org/wgbh/nova/elegant/view-glashow.html
http://www.valdostamuseum.org/hamsmith/E6StringBraneStdModelAR.pdf
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Here is my short version of the history of the acceptance of the Standard Model by physics community:

the electroweak force SU(2)xU(1) part of the Standard Model was substantially accepted by the physics commmunity in 1971 when 't Hooft proved its renormalizability;
the color SU(3) part of the Standard Model was substantially accepted by the physics commmunity in 1972 when 't Hooft announced at a conference that non-abelian gauge theories have
asymptotic freedom (the first formal publications in 1973 of the details by Politzer, Gross, and Wilczek were really afterthoughts based on 't Hooft's verbal announcement at Marseille in June
1972);
the 3-generation part of the Standard Model was substantially accepted by the physics commmunity with the 1973 paper of Kobayashi and Maskawa * , which was confirmed experimentally by the
1974 discovery of the charm quark and the 1976 discovery of the beauty quark; and
in 1974 the SU(3)xSU(2)xU(1) Standard Model was so well accepted that Glashow and Georgi constructed SU(5) GUT based on the fact that SU(5) contains SU(3)xSU(2)xU(1) as a subgroup.

* - Note that there has as yet been no Nobel prize for Kobayashi and Maskawa. The book "The Evidence for the Top Quark", by Kent W. Staley (Cambridge 2004) suggests that a reason for the failure of the Nobel committees to
recognize Kobayashi and Maskawa may be related to the facts that their work was closely related to that of the Nagoya group (they both got their Ph.D.'s at Nagoya) and that the fundamental philosophy of the Nagoya group was
Dialectical Materialism. Even more horrifying to the Nobelists, Sakata used Lenin's doctrine of inexhaustibility to see that protons and neutrons were not point particles, but were composite, and, still even more horrifying to them,
Sakata used Lenin's doctrine to see that quantum physics should be non-local (in line with Bohm, who has since the 1950s been an outcast from the Oppenheimer-type physics establishment).

During the 30 years since the physics community accepted the Standard Model, it has been experimentally tested in great detail, passing all such tests. The data generated by such experiments include not
only the identification of the particles and forces, but also their relative masses and strengths.

I started with the structure and data of the Standard Model plus a MacDowell-Mansouri formulation of Gravity, and proceededto construct my D4-D5-E6-E7-E8 VoDou Physics Model noticing that:

the four forces correspond to the four types of 4-dimensional quaternionic symmetric spaces;
the relative strengths of the four forces correspond to geometric structures related to those symmetric spaces, using a generalization of the ideas of Armand Wyler;
the Lie algebra generators of the forces correspond to the root vectors of the D4 Lie algebra, the adjoint representation of which can therefore be (in an unconventional way) be broken down to
form all the forces of the Standard Model plus Gravity;
the half-spinor representations of D4 correspond to the first generation fermion particles and antiparticles, and to the basis 1,i,j,k,E,I,J,K of the octonions;
the vector representation of D4 corresponds to a (1,7) 8-dimensional octonionic spacetime;
picking a particular quaternionic subspace of the octonions (freezing it out) breaks the 8-dimensional spacetime into (1,3) 4-dimensional physical spacetime plus a 4-dimensional CP2 internal
symmetry space;
the spacetime dimensional reduction breaks the D4 generators into the groups of Gravity plus the Standard Model;
the spacetime dimensional reduction produces 3 generation of fermion particles, whose relative masses can be calculated from the symmetric space geometric structures and some combinatorial
relations connected with the 3-generation structure;
the D4 Lie algebra and its representations fit inside the Cl(8) Clifford algebra; which is the fundamental building block of all Clifford algebras of arbitrary high dimension because of 8-fold
periodicity, which leads to formulation of a real generalized hyperfinite Type II1 von Neumann algebra factor, a unique structure that satisfies Einstein's Criterion: "... a theorem which at present
can not be based upon anything more than upon a faith in the simplicity, i.e., intelligibility, of nature: there are no arbitrary constants ... that is to say, nature is so constituted that it is possible
logically to lay down such strongly determined laws that within these laws only rationally completely determined constants occur (not constants, therefore, whose numerical value could be changed
without destroying the theory). ...".

My approach is fiundamentally "bottom-up" in that it begins with noticing some unusual symmetries among the known characteristics of particles and fields, but it leads to a unique real generalized
hyperfinite Type II1 von Neumann algebra factor that might be called a Unique Theory of Physics at sub-Planck energy levels.

On the other hand, conventional String Theory is an attempt to construct a "top-down" physics model. However, even with high funding levels and 20 years of work by many very smart people, it has not
been extended "down" in any unique way that explains the voluminous data available from Standard Model experiments. With no unique connection with experimental data, conventional String Theory
seems to be primarily faith-based, on the faith that a theory of vibrating strings as "the fundamental entities" must be the One True Theory of Everything (the initial physical motivation for constructing
strings, that is, seeing them as models for quark confinement, having been thrown away).

In other words, conventional "top-down" string theory has deliberately thrown away the only physical motivation that it ever had, and its practitioners severely disparage interpretations of strings as
anything other than The Fundamental Entities (for instance, my interpretation of strings as world-lines is something that conventional String Theorists dismiss and ignor, even though it is consistent with
my VoDou Physics Model and therefore with the huge mass of Standard Model experimental data.

 

Something maybe even more harmful than the arrogant ignorance of the String Theory Establishment is the possible deterioration of

USA Black Projects

Jack Sarfatti and I have physics models that indicate possible ways to control and use the Dark Energy that WMAP has shown to be the dominant ingredient in our universe. Our models have contact
with experimental observations, including the anomalous acceleration of Pioneer spacecraft beyond the orbit of Uranus.

I am puzzled why people in the USA Black Projects community have not realized the possibilities of ideas like Jack's and mine (especially if they are looking at Ken Shoulders's EVOs,which are in my
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opinion most naturally explained in terms of dark energy phenomena).

Has the USA Black Projects community so degenerated that it can think of nothing more imaginative than nuclear spacecraft, which are useful and should be deployed, but are really based on 50 year old
ideas and (if ideas like Jack's and mine pan out) will be small potatoes easily defeated by an adversary using ideas similar to Jack's and mine ?

Jack, commenting on the apparent absence of USA Black Projects on such Dark Energy ideas, said: "... The discovery of dark energy 1998-2003 has completely changed the picture. None of the people
you talk to [in the USA Black Projects community] know anything really deep about that. ...".

I think that Jack put his finger on a fundamental problem. Compare the Manhattan project under Groves as (in my opinion benevolent and necessary) dictator. Back in the late 1930s and early 1940s the
person most analogous to Jack and me today was Lise Meitner. Only she realized that the data from the Berlin group meant that uranium could produce sustained nuclear chain reactions, just as Jack and
I now realize that dark energy can be useful. However, there the situations diverge. Here are some very significant differences:

1 - In the 1930s-40s, some establishment physicists (especially Leo Szilard) understood what Lise Meitner was saying, whereas now the establishment physicists (including but not limited to people
like Gross, Ginsparg, Weinberg, Glashow, ... etc ...) are ignorant and clueless about what Jack and I are saying, and moreover they (probably sincerely although very erroneously) consider
everything we say as totally wrong crackpot idiocy.
2 - In the 1930s-40s, the pre-eminent physicsist on earth according to popular reputation was Albert Einstein, who was smart, open-minded, and commanded the repect even of politicians with
establishment business connections, including then-USA-president Franklin Roosevelt, whereas now the pre-eminent physicists according to popular reputation are Steven Hawking and Ed Witten,
both of whom are not only nowhere near as smart as Einstein, but even more importantly are NOT open-minded, being blindly addicted to their own pet theoretical constructs (black hole physics
and superstrings).
3 - In the 1930s-40s, there existed at least one high-ranking military officer (Groves) who was smart enough to understand the usefulness of nuclear chain reactions and ruthless enough to put
together and control a team of people who could execute the project, whereas now (although there are probably mid-level military officers capable of doing what Groves did) it may be that the very
highest-ranking military officers have been too politicized to be of the mindset to do what is necessary (I hope I am wrong about this point, but I fear that I may be accurate).
 4 - In the 1930s-40s, Szilard told Einstein about Meitner's ideas, and Einstein told Roosevelt, who then (with government control and business establishment backing) set up the Manhattan project
and selected Groves to be its benevolent dictator, and the project was a success, whereas, now:

i - we have no Szilard;
ii - we have no Einstein;
iii - we might not even have a Groves.

Although Jack and I seem to be in a position similar to that of Meitner, and President Bush might act in a way similar to Roosevelt, factors i, ii, and iii explain why the USA black community seems to
be stumbling around lost in the dark, unable to do anything beyond having some committees or other meet and send memos to each other.

When I read messges saying things like  "... scientists and officials from the CIA, America's armed forces and the departments of energy and commerce convene a special meeting ..." to study new ideas,
I realize that some committee or other is looking into such stuff, I think G-d help the USA, because the only way to do stuff like that right is to have somebody (ONE person, NOT a committee) in
charge (like Rickover with Nuclear Navy and Groves with Manhattan).

Unless the present situation is corrected soon, it seems to me that whichever of Japan/China/Russia wins the race for dark energy will rule Earth for the forseeable future, and the USA will
become just another also-ran backwater.

This problem is even greater than such other serious problems as control of mid-east oil, trade deficits, consumer debt, inflated values of housing, difficulty of paying for entitlement
programs, etc.
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  (Normal) alfred schoeller 6:29 AM 5/11/02 +0000 2 Re: Cornell blacklist
  (Normal) Dennis W. Marks 6:36 AM 5/11/02 -0500 5 RE: Cornell blacklist
  (Normal) Brian Josephson 12:09 PM 5/11/02 +0000 4 Re: Cornell blacklist
  (Normal) Brian Josephson 12:37 PM 5/11/02 +0000 1 PS
  (Normal) Tony Smith 9:56 AM 5/11/02 -0500 1 Re: Cornell blacklist
  (Normal) Tony Smith 10:01 AM 5/11/02 -0500 1 RE: Cornell blacklist
  (Normal) Arkadiusz Jadczyk 10:38 AM 5/11/02 -0500 1 Re: Cornell blacklist
  (Normal) Tony Smith 10:38 AM 5/11/02 -0500 1 correction RE: Cornell blacklist
  (Normal) Tony Smith 10:39 AM 5/11/02 -0500 1 correction RE: Cornell blacklist
  (Normal) Tony Smith 10:40 AM 5/11/02 -0500 1 correction RE: Cornell blacklist
  (Normal) Jack Sarfatti 7:48 AM 5/11/02 -0800 2 Re: arXiv
  (Normal) Brian Josephson 4:20 PM 5/11/02 +0000 3 Re: PS
  (Normal) ISEP Theoretical Physics Group 8:22 AM 5/11/02 -0800 5 Re: Cornell blacklist
  (Normal) ISEP Theoretical Physics Group 9:06 AM 5/11/02 -0800 3 Rabbi Solomon's Solution for 
the Cornell arXiv Blacklist D
  (Normal) Brian Josephson 5:39 PM 5/11/02 +0000 2 Re: Rabbi Solomon's Solution for the Cornell 
arXiv Blackli
  (Normal) ISEP Theoretical Physics Group 11:18 AM 5/11/02 -0800 7 [Fwd: Re: misc. arXiv]
  (Normal) ISEP Theoretical Physics Group 11:44 AM 5/11/02 -0800 8 Re: Rabbi Solomon's Solution 
for the Cornell arXiv Blackli
  (Normal) ISEP Theoretical Physics Group 2:41 PM 5/11/02 -0800 7 Re: misc. arXiv
  (Normal) Arkadiusz Jadczyk 5:57 PM 5/11/02 -0500 1 new page
  (Normal) Brian Josephson 11:09 PM 5/11/02 +0000 2 RE: gr-qc/0211011
  (Normal) Jack Sarfatti 3:24 PM 5/11/02 -0800 34 RE: arXiv Cornell blacklist issue escalating
  (Normal) Jack Sarfatti 3:33 PM 5/11/02 -0800 3 FW: gr-qc/0211011
  (Normal) Tony Smith 7:24 PM 5/11/02 -0500 2 copy of JSar msg w/o attchmt
  (Normal) Tony Smith 7:24 PM 5/11/02 -0500 2 copy of msg from ISEP w/o attchmt
  (Normal) Carlos Perelman 12:59 AM 6/11/02 +0000 1 Law suit against Los Alamos-Cornell
  (Normal) Carlos Perelman 1:39 AM 6/11/02 +0000 2 Re: Response to your proof of RH
  (Normal) Tony Smith 10:28 PM 5/11/02 -0500 1 revised paper is up
  (Normal) Tony Smith 12:38 AM 6/11/02 -0500 4 information
  (Normal) Carlos Perelman 5:55 AM 6/11/02 +0000 1 Re: revised paper is up
  (Normal) alfred schoeller 9:36 AM 6/11/02 +0000 1 Re: Law suit against Los Alamos-Cornell
  (Normal) Jack Sarfatti 10:37 AM 6/11/02 -0800 4 Re: information
  (Normal) Carlos Perelman 11:26 PM 6/11/02 +0000 1 Humour of Castro's papers
  (Normal) Carlos Perelman 6:47 AM 7/11/02 +0000 2 Quantum Gravity at last
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  (Normal) Carlos Perelman 8:10 AM 7/11/02 +0000 2 Quantum Gravity at last
  (Normal) Tony Smith 11:39 AM 7/11/02 -0500 4 some questions, etc
  (Normal) ISEP Theoretical Physics Group 9:56 AM 7/11/02 -0800 2 arXiv censorship of good ideas
  (Normal) ISEP Theoretical Physics Group 10:04 AM 7/11/02 -0800 2 [Fwd: Marty re: My letter to 
Physics Today]
  (Normal) Paul Zielinski 1:06 PM 7/11/02 -0800 2 Re: arXiv censorship of good ideas
  (Normal) Brian Josephson 10:28 PM 7/11/02 +0000 4 Re: arXiv censorship of good ideas
  (Normal) Theory Group 3:13 PM 7/11/02 -0800 6 Re: arXiv censorship of good ideas
  (Normal) Theory Group 9:46 PM 7/11/02 -0800 4 Re: arXiv censorship of good ideas
  (Normal) Tony Smith 12:57 AM 8/11/02 -0500 2 priority matter
  (Normal) Tony Smith 1:12 AM 8/11/02 -0500 2 Re: arXiv censorship
  (Normal) Tony Smith 1:15 AM 8/11/02 -0500 4 some questions, etc
  (Normal) Gary G. Ford 11:44 PM 7/11/02 -0700 4 Re: arXiv censorship
  (Normal) Brian Josephson 12:03 PM 8/11/02 +0000 2 Re: arXiv censorship of good ideas
  (Normal) Brian Josephson 5:44 PM 8/11/02 +0000 30 arXiv.org censorship log
  (Normal) Tony Smith 9:36 PM 8/11/02 -0500 5 Re: arXiv censorship of good ideas
  (Normal) ISEP Theoretical Physics Group 10:56 AM 9/11/02 -0800 1 Message from Ginsparg
  (Normal)              Brian Josephson 5:33 PM 12/11/02 +0000  33      irresponsible conduct of 
arXiv admin

 
 
===================================================================================================
 
 
 
 
From ???@??? Sat Jul 13 11:15:15 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 32C4A388365
for <tsmith@innerx.net>; Sat, 13 Jul 2002 14:27:59 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6DEwwY28587
for <tsmith@innerx.net>; Sat, 13 Jul 2002 10:59:01 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6DEwwu25588;
Sat, 13 Jul 2002 10:58:58 -0400
Date: Sat, 13 Jul 2002 10:58:58 -0400
Message-Id: <200207131458.g6DEwwu25588@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: tsmith@innerx.net
Subject: RE: put
X-UIDL: =[L!!VZN"!oL]!!!J[!!
 
Your put request has been rejected.
 
Ordinarily we require an appropriate institutional affiliation, so if
you are trying to submit from a public access provider, please use instead
(for example) your university account.
 
(Otherwise it may be because you have tried to put the same paper multiple
times either to the same or to different e-print archives
[instead of using the replace or cross-list commands], or because an automated
referee has determined that you put papers to the wrong e-print archive.)
 
In the event that you have received this message in error, please
send a message to register-query@arXiv.org explaining the situation.
 
From ???@??? Sat Jul 13 11:22:15 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 77633388363
for <tsmith@innerx.net>; Sat, 13 Jul 2002 14:50:06 +0000 (/etc/localtime)
Received: from [209.246.176.251] (dialup-209.246.176.251.Dial1.Atlanta1.Level3.net 
[209.246.176.251])
by suid.innerx.net (Postfix) with ESMTP id 9159410E27E
for <tsmith@innerx.net>; Sat, 13 Jul 2002 10:44:53 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102801b955f5b17e1b@[209.246.176.251]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Sat, 13 Jul 2002 11:20:53 -0400
To: tsmith@innerx.net
From: Tony Smith <tsmith@innerx.net>
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Subject: copy of attempted arXiv put w/o attchmt
X-UIDL: hf]"!WT2"!lhC"!QWG"!
 
Delivered-To: tsmith@innerx.net
X-Sender: tsmith@pop3.innerx.net
Mime-Version: 1.0
Date: Sat, 13 Jul 2002 10:55:50 -0400
To: physics@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: put
Cc: tsmith@innerx.net
Status: U
 
\\
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting,
October 31 - November 2, 2002, Auburn, Alabama
Report no: TS-SES02-1
Subj-class: General Physics
\\
A theoretical model based on the D4 Lie Algebra
and Hermitian Symmetric Spaces
D5 / D4xU(1) and E6 / D5xU(1) allows
calculation of ratios of tree-level particle
masses (quark masses being constituent masses):
Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0
Me = 0.5110 MeV (assumed); Md = Mu = 312.8 MeV;
Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV;
Mtau = 1.88 GeV; Mb = 5.63 GeV; Mt = 130 GeV;
W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV;
Higgs mass = 145.8 GeV; Higgs VEV = 252.5 GeV;
and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed);
EM fine structure constant = 1/137.03608;
Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5;
color force strength = 0.6286 (at 0.245 GeV).
With Nonperturbative QCD etc taken into account
the color force strength = 0.123 (at 91 GeV).
Fermilab (1994) says that Mt = about 170 GeV
but I say (1984) that Mt = about 130 GeV.
The theoretical Lagrangian is based on the
structure of the real Cl(1,7) Clifford algebra
which, through 8-fold periodicity, may produce
a real Hyperfinite II1 von Neumann Algebra factor.
\\
 
 
From ???@??? Sat Jul 13 11:32:39 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id A237D388360
for <tsmith@innerx.net>; Sat, 13 Jul 2002 15:00:10 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6DFVDY28658
for <tsmith@innerx.net>; Sat, 13 Jul 2002 11:31:13 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6DFVBh27695;
Sat, 13 Jul 2002 11:31:11 -0400
Date: Sat, 13 Jul 2002 11:31:11 -0400
Message-Id: <200207131531.g6DFVBh27695@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to gen-ph)
Reply-To: gen-ph@arXiv.org
To: tsmith@innerx.net
Subject: RE: put
X-UIDL: H(f"![+V!!+,2"!M^U"!
 
Your put request has been rejected.
 
Ordinarily we require an appropriate institutional affiliation, so if
you are trying to submit from a public access provider, please use instead
(for example) your university account.
 
(Otherwise it may be because you have tried to put the same paper multiple
times either to the same or to different e-print archives
[instead of using the replace or cross-list commands], or because an automated
referee has determined that you put papers to the wrong e-print archive.)
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In the event that you have received this message in error, please
send a message to register-query@arXiv.org explaining the situation.
 
From ???@??? Sat Jul 13 11:36:49 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 213E3388364
for <tsmith@innerx.net>; Sat, 13 Jul 2002 15:05:22 +0000 (/etc/localtime)
Received: from [209.246.176.251] (dialup-209.246.176.251.Dial1.Atlanta1.Level3.net 
[209.246.176.251])
by suid.innerx.net (Postfix) with ESMTP id 3FA2E10E282
for <tsmith@innerx.net>; Sat, 13 Jul 2002 11:00:09 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102803b955f9274e51@[209.246.176.251]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Sat, 13 Jul 2002 11:35:42 -0400
To: tsmith@innerx.net
From: Tony Smith <tsmith@innerx.net>
Subject: copy of arXiv put attempt2 w/o attchmt
X-UIDL: OZH"!-]Q"!`A)"!?Sf!!
 
Delivered-To: tsmith@innerx.net
X-Sender: tsmith@pop3.innerx.net
Mime-Version: 1.0
Date: Sat, 13 Jul 2002 11:27:18 -0400
To: gen-ph@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: put
Cc: tsmith@innerx.net
Status: U
 
\\
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting,
October 31 - November 2, 2002, Auburn, Alabama
Report no: TS-SES02-1
Subj-class: General Physics
\\
A theoretical model based on the D4 Lie Algebra
and Hermitian Symmetric Spaces
D5 / D4xU(1) and E6 / D5xU(1) allows
calculation of ratios of tree-level particle
masses (quark masses being constituent masses):
Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0
Me = 0.5110 MeV (assumed); Md = Mu = 312.8 MeV;
Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV;
Mtau = 1.88 GeV; Mb = 5.63 GeV; Mt = 130 GeV;
W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV;
Higgs mass = 145.8 GeV; Higgs VEV = 252.5 GeV;
and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed);
EM fine structure constant = 1/137.03608;
Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5;
color force strength = 0.6286 (at 0.245 GeV).
With Nonperturbative QCD etc taken into account
the color force strength = 0.123 (at 91 GeV).
Fermilab (1994) says that Mt = about 170 GeV
but I say (1984) that Mt = about 130 GeV.
The theoretical Lagrangian is based on the
structure of the real Cl(1,7) Clifford algebra
which, through 8-fold periodicity, may produce
a real Hyperfinite II1 von Neumann Algebra factor.
\\
 
 
From ???@??? Sat Jul 13 11:59:39 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id E9315388360
for <tsmith@innerx.net>; Sat, 13 Jul 2002 15:28:35 +0000 (/etc/localtime)
Received: from [209.246.176.251] (dialup-209.246.176.251.Dial1.Atlanta1.Level3.net 
[209.246.176.251])
by suid.innerx.net (Postfix) with ESMTP
id BA1E410E29A; Sat, 13 Jul 2002 11:23:22 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102804b955fb04be44@[209.246.176.251]>
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Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Sat, 13 Jul 2002 11:59:22 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: put request rejection
Cc: tsmith@innerx.net
X-UIDL: GdQ!!-)^"!QUY"!hFi"!
 
Today I attempted an e-mail put to the physics arXiv,
gen-ph, resulting in rejection.
 
The rejection message said: "... Ordinarily we require an appropriate
institutional affiliation, so if you are trying to submit from a public
access provider, please use instead (for example) your university account.
...".
 
My current e-mail account tsmith@innerx.net is not a university account.
 
I have in the past successfully put papers by e-mail from that address,
such as
http://arXiv.org/abs/physics/0006041
and
http://arXiv.org/abs/physics/0102042
 
and it has been my understanding that putting papers on gen-ph
or physics with subject class General Physics,
was permissible from by tsmith@innerx.net account.
 
The paper that I tried to put is a paper that I am contributing
to the Southeast Section 2002 APS Meeting,
October 31 - November 2, 2002, Auburn, Alabama.
and
I would like for it to be available on the arXiv so that people
can look at it during the time before the meeting.
 
My APS membership number is SM375718.
 
I would appreciate it very much if you could let me
know how I might put that paper on the arXiv.
 
Below my signature is a copy of an attempted put message done earlier today.
 
 
Frank D. (Tony) Smith, Jr. 13 July 2002
 
 
 
-------------------------------------------------------------
 
Mime-Version: 1.0
Date: Sat, 13 Jul 2002 11:27:18 -0400
To: gen-ph@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: put
Cc: tsmith@innerx.net
Status: U
 
\\
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting,
October 31 - November 2, 2002, Auburn, Alabama
Report no: TS-SES02-1
Subj-class: General Physics
\\
A theoretical model based on the D4 Lie Algebra
and Hermitian Symmetric Spaces
D5 / D4xU(1) and E6 / D5xU(1) allows
calculation of ratios of tree-level particle
masses (quark masses being constituent masses):
Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0
Me = 0.5110 MeV (assumed); Md = Mu = 312.8 MeV;
Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV;
Mtau = 1.88 GeV; Mb = 5.63 GeV; Mt = 130 GeV;
W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV;
Higgs mass = 145.8 GeV; Higgs VEV = 252.5 GeV;
and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed);
EM fine structure constant = 1/137.03608;
Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5;
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color force strength = 0.6286 (at 0.245 GeV).
With Nonperturbative QCD etc taken into account
the color force strength = 0.123 (at 91 GeV).
Fermilab (1994) says that Mt = about 170 GeV
but I say (1984) that Mt = about 130 GeV.
The theoretical Lagrangian is based on the
structure of the real Cl(1,7) Clifford algebra
which, through 8-fold periodicity, may produce
a real Hyperfinite II1 von Neumann Algebra factor.
\\
 
 
(a pdf file was attached)
 
 
-------------------------------------------------------------
 
I had also tried e-mail put to the address
 
To: physics@arXiv.org
 
with the same result, rejection.
 
---------------------------------------------------------------
 
 
From ???@??? Sat Jul 13 11:59:40 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 0B16B388360
for <tsmith@innerx.net>; Sat, 13 Jul 2002 15:28:37 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6DFxdY28726
for <tsmith@innerx.net>; Sat, 13 Jul 2002 11:59:40 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6DFxcr29845;
Sat, 13 Jul 2002 11:59:38 -0400
Date: Sat, 13 Jul 2002 11:59:38 -0400
Message-Id: <200207131559.g6DFxcr29845@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: tsmith@innerx.net
Subject: RE: put request rejection
X-UIDL: ;Q3!!6R6"!3IX!!HA1!!
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (summer 2002) due to an
ongoing reevaluation of registration policies.
Thank you for your patience.
 
From ???@??? Mon Jul 15 21:41:50 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id D73F8388364
for <tsmith@innerx.net>; Tue, 16 Jul 2002 01:10:29 +0000 (/etc/localtime)
Received: from [63.210.76.229] (dialup-63.210.76.229.Dial1.Atlanta1.Level3.net [63.210.76.229])
by suid.innerx.net (Postfix) with ESMTP
id 5C18910E24A; Mon, 15 Jul 2002 21:05:21 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102802b95929345a15@[63.210.76.229]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 15 Jul 2002 21:41:42 -0400
To: pubcon@alumni.princeton.edu
From: Tony Smith <tsmith@innerx.net>
Subject: TigerNet ID and registration PIN
Cc: tsmith@innerx.net
X-UIDL: ;Qm!!\Mg"!8'I!!\f;!!
 
I am interested in the possibility of setting up a TigerNet e-mail
account, and I cannot find the ID or regsitration PIN card that
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was sent to me in the postal mail some time ago.
 
I would appreciate it if you could authenticate this message
and then provide me with an ID and registration PIN.
 
Thank you.
 
Frank D. (Tony) Smith, Jr. '63
P. O. Box 370
Cartersville, GA 30120
 
 
From ???@??? Tue Jul 23 00:01:19 2002
Return-Path: <pubcon@alumni.princeton.edu>
Delivered-To: tsmith@innerx.net
Received: from listserv.publishingconcepts.com (listserv.publishingconcepts.com [209.39.169.69])
by leap.innerx.net (Postfix) with ESMTP id 4D676388364
for <tsmith@innerx.net>; Mon, 22 Jul 2002 23:26:27 +0000 (/etc/localtime)
Received: from dutorka (172.31.49.17:2567) by listserv.publishingconcepts.com (LSMTP for Windows 
NT v1.1b) with SMTP id <0.006C4CDA@listserv.publishingconcepts.com>; Mon, 22 Jul 2002 19:21:23 -
0500
Message-Id: <3.0.6.32.20020722183724.009f0510@mail.alumni.princeton.edu>
X-Sender: pubcon@mail.alumni.princeton.edu
X-Mailer: QUALCOMM Windows Eudora Light Version 3.0.6 (32)
Date: Mon, 22 Jul 2002 18:37:24 -0500
To: Tony Smith <tsmith@innerx.net>
From: Publishing Concepts <pubcon@alumni.princeton.edu>
Subject: Re: TigerNet ID and registration PIN
In-Reply-To: <l03102802b95929345a15@[63.210.76.229]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
X-UIDL: ;%i"!O`p!!oQZ!!72@!!
 
After receiving this ID number, go to http://TigerNet.Princeton.EDU, click
on "Registration" under TigerNet Services to the left and use your ID
number in the appropriate field. Then choose a userid of 8 characters or
less in all lowercase and a password of between 6 and 8 characters.
 
IDNUMBER = 0020038384
 
Best regards,
Publishing Concepts
pubcon@alumni.princeton.edu
 
 
 
At 09:41 PM 07/15/02 -0400, you wrote:
>I am interested in the possibility of setting up a TigerNet e-mail
>account, and I cannot find the ID or regsitration PIN card that
>was sent to me in the postal mail some time ago.
>
>I would appreciate it if you could authenticate this message
>and then provide me with an ID and registration PIN.
>
>Thank you.
>
>Frank D. (Tony) Smith, Jr. '63
>P. O. Box 370
>Cartersville, GA 30120
>
>
>
>
 
From ???@??? Tue Jul 23 12:32:09 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 17116 invoked from network); 23 Jul 2002 09:25:28 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.246) with SMTP; 23 Jul 2002 09:25:28 -0700
X-Received: 23 Jul 2002 16:25:28 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6NGPRY16182
for <fdtsmith@alumni.princeton.edu>; Tue, 23 Jul 2002 12:25:27 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6NGPPx05598;
Tue, 23 Jul 2002 12:25:25 -0400
Date: Tue, 23 Jul 2002 12:25:25 -0400
Message-Id: <200207231625.g6NGPPx05598@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
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X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to hep-ph)
Reply-To: hep-ph@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: hep-ph/0207285 password (SAVE)
Status: U
X-UIDL: PT2DeNHkIfZC4AE
 
*** SAVE THIS MESSAGE FOR FUTURE REFERENCE ***
(and forward to any collaborators for safekeeping)
 
Your user/password combination for this paper is
 
User-ID: hep-ph/0207285
Password: 8cyb7
 
You will need this ID/password pair to do any of the following:
 
- to check the paper before it is announced
- to cross-list the paper
- to add publication information
- to replace the paper with a revised version
 
Keep this password safe -- all future replacements will require it.
 
Paper: hep-ph/0207285
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
 
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting, October
31 - November 2, 2002, Auburn, Alabama
Report-no: TS-SES02-1
 
From ???@??? Tue Jul 23 12:32:10 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 9570 invoked from network); 23 Jul 2002 09:25:28 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.245) with SMTP; 23 Jul 2002 09:25:28 -0700
X-Received: 23 Jul 2002 16:25:28 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6NGPRY16180
for <fdtsmith@alumni.princeton.edu>; Tue, 23 Jul 2002 12:25:27 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6NGPPI05594;
Tue, 23 Jul 2002 12:25:25 -0400
Date: Tue, 23 Jul 2002 12:25:25 -0400
Message-Id: <200207231625.g6NGPPI05594@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to hep-ph)
Reply-To: hep-ph@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: put (hep-ph/0207285, 423kb)
Status: U
X-UIDL: PT2DeNHkIfUlaAE
 
To verify abstract and pdf, use http://arXiv.org/abs/hep-ph/0207285
User: hep-ph/0207285, Password: 8cyb7 (access still password restricted)
See http://arXiv.org/help/uploads for additional uses of password.
Abstract will appear in mailing scheduled to begin at 20:00 Tuesday
US Eastern time (i.e., Wed 24 Jul 02 00:00:00 GMT).
 
Your title and abstract will appear in the next mailing exactly as below.
(Except possibly for the NUMBER which IS NOT OFFICIAL until the next mailing
of abstracts [20:00 US Eastern time (EDT/EST) Sun - Thu] -- it cannot be used
to cross-list to other archives [e.g., from cs to math or physics] until after
that time.) To correct any problems, you MUST replace NOW.
Replacements on the same day (until the 16:00 US Eastern time deadline Mon-Fri)
do not generate a revised date line, so do not hesitate to replace submission
until everything is perfect (including removal of any extraneous files).
 
------------------------------------------------------------------------------
\\
Paper: hep-ph/0207285
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Date: Tue, 23 Jul 2002 16:25:25 GMT (423kb)
 
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
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Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting, October
31 - November 2, 2002, Auburn, Alabama
Report-no: TS-SES02-1
\\
A theoretical model based on the D4 Lie Algebra and Hermitian Symmetric
Spaces D5 / D4xU(1) and E6 / D5xU(1) allows calculation of ratios of tree-level
particle masses (quark masses being constituent masses): Me-neutrino =
Mmu-neutrino = Mtau-neutrino = 0 Me = 0.5110 MeV (assumed); Md = Mu = 312.8
MeV; Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV; Mtau = 1.88 GeV; Mb = 5.63
GeV; Mt = 130 GeV; W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV; Higgs mass =
145.8 GeV; Higgs VEV = 252.5 GeV; and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed); EM fine structure constant =
1/137.03608; Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5; color force strength =
0.6286 (at 0.245 GeV). With Nonperturbative QCD etc taken into account the
color force strength = 0.123 (at 91 GeV). Fermilab (1994) says that Mt = about
170 GeV but I say (1984) that Mt = about 130 GeV. The theoretical Lagrangian is
based on the structure of the real Cl(1,7) Clifford algebra which, through
8-fold periodicity, may produce a real Hyperfinite II1 von Neumann Algebra
factor.
\\
 
Contains:
SES02.pdf: 433099 bytes (looks big)
 
Stored as: 0207285.pdf (423kb)
 
Warnings:
 
Author 1: Frank D.
Affiliation: (Tony)
Author 2: Smith
Affiliation: (Cartersville)
-> Number of authors = 2
 
 
 
------------------------------------------------------------------------------
Successful submission to the archives can be a significant source of pride
and accomplishment. It entails many serious responsibilities: if you cannot
check off on all of the items below, then you should replace your submission.
(Note: *do not* resubmit, instead use *replace*)
 
___ The Title/Author fields above are correct.
___ The abstract is complete, correct, and wrapped correctly.
___ Capitalization in title correct (we automatically lower case titles
with excessive use of upper case, but we get some acronyms incorrect
-- replace with uppercase letters only where they should be).
___ The authors are listed in `Firstname Lastname' order.
___ any anonymous ftp or http pointers to additional files are given in
standard url format (e.g. ftp://myhost.domain/path/filename.ext
or http://mywwwhost.domain/path/filename.html)
___ Periods are separated by a space from the end of any URL's
___ Any Journal-ref is a complete bibliographic reference to an already
published version (includes volume and page number info in the case
of a print journal).
___ No raw (uncompressed, un-uuencoded) PostScript was submitted (by e-mail)
___ All files including PostScript figures were included.
___ This paper has not been `put' to any other arXiv.org e-print archives.
___ The full text of the paper itself is available directly from the archive.
___ The submission can be retrieved uncorrupted (TRY IT).
 
Submitters who repeatedly leave errors uncorrected may lose submission
privilege to the archives. (Replace using the current tentative papernumber
unless notified otherwise.)
 
If your abstract is improperly wrapped, note that abstract linefill stops at
whitespace indentation (e.g. a blank line or a line indented with space(s)
denotes a new paragraph,and won't be wrapped).
 
For further hints, keep reading or get the help text by sending a
message with the subject `help', or see http://arXiv.org/help/ . Guidelines
for a properly formatted abstract are given in prep.txt (available via the
`get' command or at http://arXiv.org/help/prep ). If you have not already
read this, please read it now to ensure that you have followed the guidelines.
It is an abuse of valuable archive admin time to edit abstracts by hand, and
negligence will be duly noted and could result in prejudial future treatment.
 
If you need to replace this paper, use the `replace' command described in the
help text (available via `help' or at http://arXiv.org/help/). The format
of the resubmission itself (with \\'s delineating title/abs etc.) is the same
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as for `put'. Your entry will not officially appear in the listings until the
next mailing goes out (and thus cannot yet be accessed via `find' or
`listings' commands), and your papernumber may be changed until that time,
so it is necessary to wait a day before cross-listing, etc.
 
DO NOT UNDER ANY CIRCUMSTANCES USE `put' TO RESUBMIT THIS PAPER.
A resubmission is treated as a separate submission, and given a new number,
which will have to be removed by hand (and could result in loss of future
submission privileges).
Instead use the replace command (described in the help text).
 
DO NOT UNDER ANY CIRCUMSTANCES USE `put' TO SUBMIT THIS PAPER TO ANOTHER
e-print archive within the arXiv system, since the system needs to know that
it is one submission and not multiple.
Instead send the cross-list command (described in the help text)
to the other e-print archive to generate a cross-listing for it.
 
Figures should not be appended to the TeX file. Instead all of your files
should be tarred, compressed, and uuencoded, and submitted with the `put'
command or replaced with the `replace' command. The utility `uufiles'
available via `get uufiles' or at http://arXiv.org/faq/uufaq.html will
help (`get uufiles' returns the Unix version; use the web link or ftp to
ftp://arXiv.org/software for other platforms).
If you have e-mailed raw PostScript, then it may have been corrupted
in transmission. PostScript should always be compressed and uuencoded
before sending via e-mail -- again, `uufiles' will help with this process.
 
If your mailer limits the size of your outgoing files, use the `fput' command
(Use `get fput.txt' or http://arXiv.org/help/fput for further information),
or web upload (see http://arXiv.org/help/uploads ).
 
***NOTES***
1) Avoid excessive cross-listings: cross-listings of a paper on archive-x to
archive-y are intended for subjects of *direct* interest to subscribers of
archive-y. Those subscribers of archive-y who have peripheral or direct
interest in the subjects of archive-x are already subscribed to archive-x and
neither need nor desire multiple receipt of the same abstract. (In particular,
it is exceedingly unlikely that you could decide what is of direct interest to
readers of archive-y if you yourself are not an active reader of archive-y.)
 
2) Common sense suggests that `replaced' papers are not immediately
rerequested so if your intent is to communicate correct research
it is in your interest to submit a final version in the first place,
i.e. *avoid premature submissions*.
If you later need to replace the submission, it would be helpful to indicate
in the Comments: field (i.e. below Authors: ) how serious is the revision
(e.g. v2: major conceptual changes, v3: minor grammatical changes, etc.),
and include as a commented header in the revised version of the paper a guide
to the changes for posterity.
 
From ???@??? Tue Jul 23 12:29:27 2002
Return-Path: <fdtsmith@alumni.princeton.edu>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 29913 invoked from network); 23 Jul 2002 09:22:40 -0700
Received: from 209.246.181.72 (HELO ?209.246.181.72?)
by smtp.alumni.princeton.edu (209.228.33.239) with SMTP; 23 Jul 2002 09:22:40 -0700
X-Sent: 23 Jul 2002 16:22:40 GMT
X-Sender: fdtsmith@mail.alumni.princeton.edu
Message-Id: <l03102800b9632fdb6a70@[209.246.176.74]>
Mime-Version: 1.0
Content-Type: multipart/mixed; boundary="============_-1184680905==_============"
Date: Tue, 23 Jul 2002 12:26:29 -0400
To: hep-ph@arXiv.org
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Subject: put
Cc: fdtsmith@alumni.princeton.edu
Status: U
X-UIDL: PT2DbtHkIe8IWQE
 
\\
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting,
October 31 - November 2, 2002, Auburn, Alabama
Report no: TS-SES02-1
\\
A theoretical model based on the D4 Lie Algebra
and Hermitian Symmetric Spaces
D5 / D4xU(1) and E6 / D5xU(1) allows
calculation of ratios of tree-level particle
masses (quark masses being constituent masses):
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Me-neutrino = Mmu-neutrino = Mtau-neutrino = 0
Me = 0.5110 MeV (assumed); Md = Mu = 312.8 MeV;
Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV;
Mtau = 1.88 GeV; Mb = 5.63 GeV; Mt = 130 GeV;
W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV;
Higgs mass = 145.8 GeV; Higgs VEV = 252.5 GeV;
and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed);
EM fine structure constant = 1/137.03608;
Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5;
color force strength = 0.6286 (at 0.245 GeV).
With Nonperturbative QCD etc taken into account
the color force strength = 0.123 (at 91 GeV).
Fermilab (1994) says that Mt = about 170 GeV
but I say (1984) that Mt = about 130 GeV.
The theoretical Lagrangian is based on the
structure of the real Cl(1,7) Clifford algebra
which, through 8-fold periodicity, may produce
a real Hyperfinite II1 von Neumann Algebra factor.
\\
 
Attachment converted: iCube:SES02.pdf (PDF /CARO) (00029AE9)
From ???@??? Tue Jul 23 20:15:22 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 4B947388360
for <tsmith@innerx.net>; Tue, 23 Jul 2002 16:02:00 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6NGYkY16219
for <tsmith@innerx.net>; Tue, 23 Jul 2002 12:34:48 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6NGYgZ07254;
Tue, 23 Jul 2002 12:34:42 -0400
Date: Tue, 23 Jul 2002 12:34:42 -0400
Message-Id: <200207231634.g6NGYgZ07254@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: tsmith@innerx.net
Subject: RE: put
X-UIDL: /i&#!88"#!WNi"!B19"!
 
The file you have tried to submit has been identified as a possible second
copy of an existing file, already entered and assigned a number (see
attachment below). If you have indeed tried to put the same paper twice either
deliberately or inadvertently, this is to notify you that the second copy has
been ignored.
NOTE: if you are trying to replace your paper with a revised version, it is
IMPORTANT that you instead use the replace command, NOT the put command.
NOTE: if you are trying to replace your paper with a revised version, it is
IMPORTANT that you instead use the replace command, NOT the put command.
NOTE ALSO: you should NEVER try to put your paper to more than one archive,
it is IMPORTANT that you instead use the cross command, NOT the put command.
If this determination is in error, try to put again after ensuring that you
have correctly included your local report# at the END of the field that
includes title and authors
 
\\
Title: Recent Seminal Results That Take One or More Lines to Describe
Succinctly Even with Compactification and No Blank Lines
Authors: Author One, Author Two, Authors ad infinitum (parenthetical
affiliations optional, but don't include full addresses)
Comments: 12 pages, special macros if any, other comments (optional)
Report-no: EFI-94-11
\\
abstract
\\
 
since this is partially used to distinguish papers.
 
paper(s) already entered:
------------------------------------------------------------------------------
\\
Paper: hep-ph/0207285
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Date: Tue, 23 Jul 2002 16:25:25 GMT (423kb)
 
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
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Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting, October
31 - November 2, 2002, Auburn, Alabama
Report-no: TS-SES02-1
\\
A theoretical model based on the D4 Lie Algebra and Hermitian Symmetric
Spaces D5 / D4xU(1) and E6 / D5xU(1) allows calculation of ratios of tree-level
particle masses (quark masses being constituent masses): Me-neutrino =
Mmu-neutrino = Mtau-neutrino = 0 Me = 0.5110 MeV (assumed); Md = Mu = 312.8
MeV; Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV; Mtau = 1.88 GeV; Mb = 5.63
GeV; Mt = 130 GeV; W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV; Higgs mass =
145.8 GeV; Higgs VEV = 252.5 GeV; and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed); EM fine structure constant =
1/137.03608; Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5; color force strength =
0.6286 (at 0.245 GeV). With Nonperturbative QCD etc taken into account the
color force strength = 0.123 (at 91 GeV). Fermilab (1994) says that Mt = about
170 GeV but I say (1984) that Mt = about 130 GeV. The theoretical Lagrangian is
based on the structure of the real Cl(1,7) Clifford algebra which, through
8-fold periodicity, may produce a real Hyperfinite II1 von Neumann Algebra
factor.
\\
 
From ???@??? Tue Jul 23 21:12:57 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id ABBB8388363
for <tsmith@innerx.net>; Wed, 24 Jul 2002 00:39:56 +0000 (/etc/localtime)
Received: from [65.58.18.16] (dialup-65.58.18.16.Dial1.Atlanta1.Level3.net [65.58.18.16])
by suid.innerx.net (Postfix) with ESMTP
id 4FC9510E2ED; Tue, 23 Jul 2002 20:35:02 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b963a38a8659@[63.210.72.189]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 23 Jul 2002 21:12:33 -0400
To: physics@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: my paper number TS-SES02-1
Cc: tsmith@innerx.net, fdtsmith@alumni.princeton.edu
X-UIDL: @*@"!D':"!(2H!!G%G"!
 
On 13 July 2002 I attempted to put to the e-print arxiv
a paper with my number TS-SES02-1
At that time I had no .edu e-mail address,
and the reason that I used the gen-hp archive was
that I was relying on a message that I had received
from xxx.lanl.gov on 9 September 1999, which message was
 
-------------------------------------------------
 
Delivered-To: tsmith@innerx.net
Date: Wed, 8 Sep 1999 07:52:32 -0600
From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
To: tsmith@innerx.net
Subject: RE: register
Cc: www-admin@xxx.lanl.gov
 
> ould you please tell me why my request to register as
> an author at gen-ph@xxx.lanl.gov was not accepted ?
 
No registration is required. Just submit by e-mail
To: gen-ph@xxx.lanl.gov
Subject: put
when you have a new submission to make.
 
--------------------------------------------------
 
and I had a history in 2000 and 2001 of successfully putting papers
to gen-ph with a .net (not .edu) e-mail address.
Those papers were
http://arXiv.org/abs/physics/0006041
and
http://arXiv.org/abs/physics/0102042
 
However, when on 13 July 2002 I attempted to follow the same
procedure with respect to putting TS-SES02-1 on gen-ph
using an account that was not .edu
my attempts were rejected by messages stating
 
"... Your put request has been rejected.
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Ordinarily we require an appropriate institutional affiliation,
so if you are trying to submit from a public access provider,
please use instead (for example) your university account. ...".
 
I then (also on 13 July 2002) sent a message to register-query@arXiv.org
requesting guidance on how to put TS-SES02-1 on the arxiv.
 
After a week had passed with no response, I assumed that my
attempts to put TS-SES02-1 from my non-university e-mail accounts
were completely rejected and void,
and
that my only recourse was to obtain a .edu account,
in which case I assumed that I would be treated as anyone else
with a .edu account, and would be allowed to put TS-SES02-1 to
whatever arxiv that I thought would be most appropriate.
 
Earlier today (23 July 2002) I succeeded in getting a .edu
e-mail account, and, since I thought that TS-SES02-1 was most
appropriate to hep-ph because it deals with such things as specific
values of particle masses, I did an e-mail put to hep-ph.
 
The initial response was positive, and I was given a password
that allowed me to verify that the abstract and paper were
in fact processed properly,
and given the provisional number hep-ph/0207285.
 
It was only a short while ago, after 8 PM EDT, that I checked
the archive and my e-mail and realized that, again, my efforts
to put TS-SES02-1 on the archives had been rejected,
this time with the statement:
 
"... The file you have tried to submit has been identified as
a possible second copy of an existing file, already entered and
assigned a number (see attachment below).
If you have indeed tried to put the same paper twice either
deliberately or inadvertently, this is to notify you that
the second copy has been ignored. ...".
 
 
I would appreciate very much a reply from arxiv
stating how I can put the paper TS-SES02-1 on the archive,
bearing in mind that as of today I do have a .edu e-mail account,
and that I do think that hep-ph is probably the most relevant archive.
 
Frank D. (Tony) Smith, Jr. 23 July 2002
 
 
 
 
 
 
 
 
From ???@??? Tue Jul 23 21:37:00 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 11940 invoked from network); 23 Jul 2002 18:12:53 -0700
Received: from 64.158.248.29 (HELO suid.innerx.net)
by smtp.c007.snv.cp.net (209.228.33.247) with SMTP; 23 Jul 2002 18:12:53 -0700
X-Received: 24 Jul 2002 01:12:53 GMT
Received: from [65.58.18.16] (dialup-65.58.18.16.Dial1.Atlanta1.Level3.net [65.58.18.16])
by suid.innerx.net (Postfix) with ESMTP
id 4FC9510E2ED; Tue, 23 Jul 2002 20:35:02 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b963a38a8659@[63.210.72.189]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 23 Jul 2002 21:12:33 -0400
To: physics@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: my paper number TS-SES02-1
Cc: tsmith@innerx.net, fdtsmith@alumni.princeton.edu
Status: U
X-UIDL: PT3-FtHkIfcusQE
 
On 13 July 2002 I attempted to put to the e-print arxiv
a paper with my number TS-SES02-1
At that time I had no .edu e-mail address,
and the reason that I used the gen-hp archive was
that I was relying on a message that I had received
from xxx.lanl.gov on 9 September 1999, which message was
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-------------------------------------------------
 
Delivered-To: tsmith@innerx.net
Date: Wed, 8 Sep 1999 07:52:32 -0600
From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
To: tsmith@innerx.net
Subject: RE: register
Cc: www-admin@xxx.lanl.gov
 
> ould you please tell me why my request to register as
> an author at gen-ph@xxx.lanl.gov was not accepted ?
 
No registration is required. Just submit by e-mail
To: gen-ph@xxx.lanl.gov
Subject: put
when you have a new submission to make.
 
--------------------------------------------------
 
and I had a history in 2000 and 2001 of successfully putting papers
to gen-ph with a .net (not .edu) e-mail address.
Those papers were
http://arXiv.org/abs/physics/0006041
and
http://arXiv.org/abs/physics/0102042
 
However, when on 13 July 2002 I attempted to follow the same
procedure with respect to putting TS-SES02-1 on gen-ph
using an account that was not .edu
my attempts were rejected by messages stating
 
"... Your put request has been rejected.
Ordinarily we require an appropriate institutional affiliation,
so if you are trying to submit from a public access provider,
please use instead (for example) your university account. ...".
 
I then (also on 13 July 2002) sent a message to register-query@arXiv.org
requesting guidance on how to put TS-SES02-1 on the arxiv.
 
After a week had passed with no response, I assumed that my
attempts to put TS-SES02-1 from my non-university e-mail accounts
were completely rejected and void,
and
that my only recourse was to obtain a .edu account,
in which case I assumed that I would be treated as anyone else
with a .edu account, and would be allowed to put TS-SES02-1 to
whatever arxiv that I thought would be most appropriate.
 
Earlier today (23 July 2002) I succeeded in getting a .edu
e-mail account, and, since I thought that TS-SES02-1 was most
appropriate to hep-ph because it deals with such things as specific
values of particle masses, I did an e-mail put to hep-ph.
 
The initial response was positive, and I was given a password
that allowed me to verify that the abstract and paper were
in fact processed properly,
and given the provisional number hep-ph/0207285.
 
It was only a short while ago, after 8 PM EDT, that I checked
the archive and my e-mail and realized that, again, my efforts
to put TS-SES02-1 on the archives had been rejected,
this time with the statement:
 
"... The file you have tried to submit has been identified as
a possible second copy of an existing file, already entered and
assigned a number (see attachment below).
If you have indeed tried to put the same paper twice either
deliberately or inadvertently, this is to notify you that
the second copy has been ignored. ...".
 
 
I would appreciate very much a reply from arxiv
stating how I can put the paper TS-SES02-1 on the archive,
bearing in mind that as of today I do have a .edu e-mail account,
and that I do think that hep-ph is probably the most relevant archive.
 
Frank D. (Tony) Smith, Jr. 23 July 2002
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From ???@??? Tue Jul 23 21:12:58 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id DDFB5388360
for <tsmith@innerx.net>; Wed, 24 Jul 2002 00:39:57 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6O1CnY20372
for <tsmith@innerx.net>; Tue, 23 Jul 2002 21:12:49 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6O1Clw09337;
Tue, 23 Jul 2002 21:12:47 -0400
Date: Tue, 23 Jul 2002 21:12:47 -0400
Message-Id: <200207240112.g6O1Clw09337@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: tsmith@innerx.net
Subject: RE: my paper number TS-SES02-1
X-UIDL: XA"#!fi=!!J=h"!?l^"!
 
Commands to the e-print archive should always be sent
with the command in the subject field.
The command above from the `Subject:' line is missing or not valid.
Check for typos.
 
If you want a paper, you need to say get before the paper#.
 
Available commands include:
get put add replace listing find subscribe cancel distribution comment help
cross figures published cget fput freplace
 
Use the `comment' command to forward a message for human perusal.
 
For a full list of commands and other descriptive information, use `help',
i.e. send a message with
Subject: help
 
 
If all else fails, send a message with
Subject: comment
 
and include in the message body a description of your problems (as specifically
related to the functioning of these archives).
 
From ???@??? Tue Jul 23 21:17:05 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id ECB8F388360
for <tsmith@innerx.net>; Wed, 24 Jul 2002 00:42:46 +0000 (/etc/localtime)
Received: from [65.58.18.16] (dialup-65.58.18.16.Dial1.Atlanta1.Level3.net [65.58.18.16])
by suid.innerx.net (Postfix) with ESMTP
id B70C210E303; Tue, 23 Jul 2002 20:37:52 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b963afc866a7@[65.58.18.16]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 23 Jul 2002 21:14:45 -0400
To: physics@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: comment
Cc: tsmith@innerx.net, fdtsmith@alumni.princeton.edu
X-UIDL: PW8!!T4S!!p;0"!W13"!
 
On 13 July 2002 I attempted to put to the e-print arxiv
a paper with my number TS-SES02-1
At that time I had no .edu e-mail address,
and the reason that I used the gen-hp archive was
that I was relying on a message that I had received
from xxx.lanl.gov on 9 September 1999, which message was
 
-------------------------------------------------
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Delivered-To: tsmith@innerx.net
Date: Wed, 8 Sep 1999 07:52:32 -0600
From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
To: tsmith@innerx.net
Subject: RE: register
Cc: www-admin@xxx.lanl.gov
 
> ould you please tell me why my request to register as
> an author at gen-ph@xxx.lanl.gov was not accepted ?
 
No registration is required. Just submit by e-mail
To: gen-ph@xxx.lanl.gov
Subject: put
when you have a new submission to make.
 
--------------------------------------------------
 
and I had a history in 2000 and 2001 of successfully putting papers
to gen-ph with a .net (not .edu) e-mail address.
Those papers were
http://arXiv.org/abs/physics/0006041
and
http://arXiv.org/abs/physics/0102042
 
However, when on 13 July 2002 I attempted to follow the same
procedure with respect to putting TS-SES02-1 on gen-ph
using an account that was not .edu
my attempts were rejected by messages stating
 
"... Your put request has been rejected.
Ordinarily we require an appropriate institutional affiliation,
so if you are trying to submit from a public access provider,
please use instead (for example) your university account. ...".
 
I then (also on 13 July 2002) sent a message to register-query@arXiv.org
requesting guidance on how to put TS-SES02-1 on the arxiv.
 
After a week had passed with no response, I assumed that my
attempts to put TS-SES02-1 from my non-university e-mail accounts
were completely rejected and void,
and
that my only recourse was to obtain a .edu account,
in which case I assumed that I would be treated as anyone else
with a .edu account, and would be allowed to put TS-SES02-1 to
whatever arxiv that I thought would be most appropriate.
 
Earlier today (23 July 2002) I succeeded in getting a .edu
e-mail account, and, since I thought that TS-SES02-1 was most
appropriate to hep-ph because it deals with such things as specific
values of particle masses, I did an e-mail put to hep-ph.
 
The initial response was positive, and I was given a password
that allowed me to verify that the abstract and paper were
in fact processed properly,
and given the provisional number hep-ph/0207285.
 
It was only a short while ago, after 8 PM EDT, that I checked
the archive and my e-mail and realized that, again, my efforts
to put TS-SES02-1 on the archives had been rejected,
this time with the statement:
 
"... The file you have tried to submit has been identified as
a possible second copy of an existing file, already entered and
assigned a number (see attachment below).
If you have indeed tried to put the same paper twice either
deliberately or inadvertently, this is to notify you that
the second copy has been ignored. ...".
 
 
I would appreciate very much a reply from arxiv
stating how I can put the paper TS-SES02-1 on the archive,
bearing in mind that as of today I do have a .edu e-mail account,
and that I do think that hep-ph is probably the most relevant archive.
 
Frank D. (Tony) Smith, Jr. 23 July 2002
 
 
From ???@??? Tue Jul 23 21:37:02 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
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Received: (cpmta 28996 invoked from network); 23 Jul 2002 18:15:39 -0700
Received: from 64.158.248.29 (HELO suid.innerx.net)
by smtp.c007.snv.cp.net (209.228.33.238) with SMTP; 23 Jul 2002 18:15:39 -0700
X-Received: 24 Jul 2002 01:15:39 GMT
Received: from [65.58.18.16] (dialup-65.58.18.16.Dial1.Atlanta1.Level3.net [65.58.18.16])
by suid.innerx.net (Postfix) with ESMTP
id B70C210E303; Tue, 23 Jul 2002 20:37:52 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b963afc866a7@[65.58.18.16]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 23 Jul 2002 21:14:45 -0400
To: physics@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: comment
Cc: tsmith@innerx.net, fdtsmith@alumni.princeton.edu
Status: U
X-UIDL: PT3-vNHkIe5xRQE
 
On 13 July 2002 I attempted to put to the e-print arxiv
a paper with my number TS-SES02-1
At that time I had no .edu e-mail address,
and the reason that I used the gen-hp archive was
that I was relying on a message that I had received
from xxx.lanl.gov on 9 September 1999, which message was
 
-------------------------------------------------
 
Delivered-To: tsmith@innerx.net
Date: Wed, 8 Sep 1999 07:52:32 -0600
From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
To: tsmith@innerx.net
Subject: RE: register
Cc: www-admin@xxx.lanl.gov
 
> ould you please tell me why my request to register as
> an author at gen-ph@xxx.lanl.gov was not accepted ?
 
No registration is required. Just submit by e-mail
To: gen-ph@xxx.lanl.gov
Subject: put
when you have a new submission to make.
 
--------------------------------------------------
 
and I had a history in 2000 and 2001 of successfully putting papers
to gen-ph with a .net (not .edu) e-mail address.
Those papers were
http://arXiv.org/abs/physics/0006041
and
http://arXiv.org/abs/physics/0102042
 
However, when on 13 July 2002 I attempted to follow the same
procedure with respect to putting TS-SES02-1 on gen-ph
using an account that was not .edu
my attempts were rejected by messages stating
 
"... Your put request has been rejected.
Ordinarily we require an appropriate institutional affiliation,
so if you are trying to submit from a public access provider,
please use instead (for example) your university account. ...".
 
I then (also on 13 July 2002) sent a message to register-query@arXiv.org
requesting guidance on how to put TS-SES02-1 on the arxiv.
 
After a week had passed with no response, I assumed that my
attempts to put TS-SES02-1 from my non-university e-mail accounts
were completely rejected and void,
and
that my only recourse was to obtain a .edu account,
in which case I assumed that I would be treated as anyone else
with a .edu account, and would be allowed to put TS-SES02-1 to
whatever arxiv that I thought would be most appropriate.
 
Earlier today (23 July 2002) I succeeded in getting a .edu
e-mail account, and, since I thought that TS-SES02-1 was most
appropriate to hep-ph because it deals with such things as specific
values of particle masses, I did an e-mail put to hep-ph.
 
The initial response was positive, and I was given a password
that allowed me to verify that the abstract and paper were
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in fact processed properly,
and given the provisional number hep-ph/0207285.
 
It was only a short while ago, after 8 PM EDT, that I checked
the archive and my e-mail and realized that, again, my efforts
to put TS-SES02-1 on the archives had been rejected,
this time with the statement:
 
"... The file you have tried to submit has been identified as
a possible second copy of an existing file, already entered and
assigned a number (see attachment below).
If you have indeed tried to put the same paper twice either
deliberately or inadvertently, this is to notify you that
the second copy has been ignored. ...".
 
 
I would appreciate very much a reply from arxiv
stating how I can put the paper TS-SES02-1 on the archive,
bearing in mind that as of today I do have a .edu e-mail account,
and that I do think that hep-ph is probably the most relevant archive.
 
Frank D. (Tony) Smith, Jr. 23 July 2002
 
 
 
From ???@??? Tue Jul 23 21:17:06 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id D07D8388360
for <tsmith@innerx.net>; Wed, 24 Jul 2002 00:42:47 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6O1FdY20404
for <tsmith@innerx.net>; Tue, 23 Jul 2002 21:15:39 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6O1Fbh09551;
Tue, 23 Jul 2002 21:15:37 -0400
Date: Tue, 23 Jul 2002 21:15:37 -0400
Message-Id: <200207240115.g6O1Fbh09551@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: tsmith@innerx.net
Subject: RE: comment
X-UIDL: YWX!!E$7!!SZN"!TDX"!
 
This auto-reply acknowledges that your message to physics@arXiv.org
has been received at our local time of Tue Jul 23 21:15:37 2002 (EDT).
This time falls outside of ordinary working hours, hence your message may not
be acted upon until Wednesday, between 9:00 and 16:00 US Eastern time
(i.e., not for at least another 11 3/4 hours from now).
If "urgent", someone may well get to it sooner (though no further action
at your end is necessary nor able to expedite this).
 
Problems with new submissions are typically resolved before the 16:00
US Eastern time weekday deadline (i.e., within roughly 18 3/4 hours
from now).
 
------------------------------------------------------------------------------
Note that this is an automated archive, and the comment command is for
administrative purposes only (all other messages will be ignored).
Help texts are available via the WorldWideWeb at http://arXiv.org/help ,
or by sending e-mail to one of the archive addresses, e.g.
To: physics@arXiv.org
Subject: help
 
Message joins 54 other compelling messages current in queue.
Have a judicious day.
 
From ???@??? Wed Jul 24 12:37:37 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 5317 invoked from network); 23 Jul 2002 18:51:41 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.247) with SMTP; 23 Jul 2002 18:51:41 -0700
X-Received: 24 Jul 2002 01:51:41 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6O1pfY20894
for <fdtsmith@alumni.princeton.edu>; Tue, 23 Jul 2002 21:51:41 -0400
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Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6O1pcQ12932;
Tue, 23 Jul 2002 21:51:38 -0400
Date: Tue, 23 Jul 2002 21:51:38 -0400
Message-Id: <200207240151.g6O1pcQ12932@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: physics/0207095 password (SAVE)
Status: U
X-UIDL: PT4ILtHkIfcUxwE
 
*** SAVE THIS MESSAGE FOR FUTURE REFERENCE ***
(and forward to any collaborators for safekeeping)
 
Your user/password combination for this paper is
 
User-ID: physics/0207095
Password: pkak6
 
You will need this ID/password pair to do any of the following:
 
- to check the paper before it is announced
- to cross-list the paper
- to add publication information
- to replace the paper with a revised version
 
Keep this password safe -- all future replacements will require it.
 
Paper: physics/0207095
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
 
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting, October
31 - November 2, 2002, Auburn, Alabama
Report-no: TS-SES02-1
Subj-class: General Physics
 
From ???@??? Wed Jul 24 12:37:38 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 11429 invoked from network); 23 Jul 2002 18:51:41 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.248) with SMTP; 23 Jul 2002 18:51:41 -0700
X-Received: 24 Jul 2002 01:51:41 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6O1pfY20892
for <fdtsmith@alumni.princeton.edu>; Tue, 23 Jul 2002 21:51:41 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6O1pc412928;
Tue, 23 Jul 2002 21:51:38 -0400
Date: Tue, 23 Jul 2002 21:51:38 -0400
Message-Id: <200207240151.g6O1pc412928@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: put (physics/0207095, 423kb)
Status: U
X-UIDL: PT4ILtHkIfgsqQE
 
To verify abstract and pdf, use http://arXiv.org/abs/physics/0207095
User: physics/0207095, Password: pkak6 (access still password restricted)
See http://arXiv.org/help/uploads for additional uses of password.
Abstract will appear in mailing scheduled to begin at 20:00 Wednesday
US Eastern time (i.e., Thu 25 Jul 02 00:00:00 GMT).
 
Your title and abstract will appear in the next mailing exactly as below.
(Except possibly for the NUMBER which IS NOT OFFICIAL until the next mailing
of abstracts [20:00 US Eastern time (EDT/EST) Sun - Thu] -- it cannot be used
to cross-list to other archives [e.g., from cs to math or physics] until after
that time.) To correct any problems, you MUST replace NOW.
Replacements on the same day (until the 16:00 US Eastern time deadline Mon-Fri)
do not generate a revised date line, so do not hesitate to replace submission
until everything is perfect (including removal of any extraneous files).
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------------------------------------------------------------------------------
\\
Paper: physics/0207095
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Date: Wed, 24 Jul 2002 01:51:38 GMT (423kb)
 
Title: T-Quark Mass and Hyperfinite II1 von Neumann factor
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: 47 pages - contributed to Southeast Section 2002 APS Meeting, October
31 - November 2, 2002, Auburn, Alabama
Report-no: TS-SES02-1
Subj-class: General Physics
\\
A theoretical model based on the D4 Lie Algebra and Hermitian Symmetric
Spaces D5 / D4xU(1) and E6 / D5xU(1) allows calculation of ratios of tree-level
particle masses (quark masses being constituent masses): Me-neutrino =
Mmu-neutrino = Mtau-neutrino = 0 Me = 0.5110 MeV (assumed); Md = Mu = 312.8
MeV; Mmu = 104.8 MeV; Ms = 625 MeV; Mc = 2.09 GeV; Mtau = 1.88 GeV; Mb = 5.63
GeV; Mt = 130 GeV; W+/- mass = 80.326 GeV; Z0 mass = 91.862 GeV; Higgs mass =
145.8 GeV; Higgs VEV = 252.5 GeV; and ratios of force strength constants:
(Ggravity)(Mproton)2 = 5 x 10-39 (asssumed); EM fine structure constant =
1/137.03608; Gfermi = (Gweak)(Mproton)2 = 1.02 x 10-5; color force strength =
0.6286 (at 0.245 GeV). With Nonperturbative QCD etc taken into account the
color force strength = 0.123 (at 91 GeV). Fermilab (1994) says that Mt = about
170 GeV but I say (1984) that Mt = about 130 GeV. The theoretical Lagrangian is
based on the structure of the real Cl(1,7) Clifford algebra which, through
8-fold periodicity, may produce a real Hyperfinite II1 von Neumann Algebra
factor.
\\
 
Contains:
text.pdf: 433099 bytes (looks big)
 
Stored as: 0207095.pdf (423kb)
 
Warnings:
 
Author 1: Frank D.
Affiliation: (Tony)
Author 2: Smith
Affiliation: (Cartersville)
-> Number of authors = 2
 
 
 
------------------------------------------------------------------------------
Successful submission to the archives can be a significant source of pride
and accomplishment. It entails many serious responsibilities: if you cannot
check off on all of the items below, then you should replace your submission.
(Note: *do not* resubmit, instead use *replace*)
 
___ The Title/Author fields above are correct.
___ The abstract is complete, correct, and wrapped correctly.
___ Capitalization in title correct (we automatically lower case titles
with excessive use of upper case, but we get some acronyms incorrect
-- replace with uppercase letters only where they should be).
___ The authors are listed in `Firstname Lastname' order.
___ any anonymous ftp or http pointers to additional files are given in
standard url format (e.g. ftp://myhost.domain/path/filename.ext
or http://mywwwhost.domain/path/filename.html)
___ Periods are separated by a space from the end of any URL's
___ Any Journal-ref is a complete bibliographic reference to an already
published version (includes volume and page number info in the case
of a print journal).
___ No raw (uncompressed, un-uuencoded) PostScript was submitted (by e-mail)
___ All files including PostScript figures were included.
___ This paper has not been `put' to any other arXiv.org e-print archives.
___ The full text of the paper itself is available directly from the archive.
___ The submission can be retrieved uncorrupted (TRY IT).
 
Submitters who repeatedly leave errors uncorrected may lose submission
privilege to the archives. (Replace using the current tentative papernumber
unless notified otherwise.)
 
If your abstract is improperly wrapped, note that abstract linefill stops at
whitespace indentation (e.g. a blank line or a line indented with space(s)
denotes a new paragraph,and won't be wrapped).
 
For further hints, keep reading or get the help text by sending a
message with the subject `help', or see http://arXiv.org/help/ . Guidelines
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for a properly formatted abstract are given in prep.txt (available via the
`get' command or at http://arXiv.org/help/prep ). If you have not already
read this, please read it now to ensure that you have followed the guidelines.
It is an abuse of valuable archive admin time to edit abstracts by hand, and
negligence will be duly noted and could result in prejudial future treatment.
 
If you need to replace this paper, use the `replace' command described in the
help text (available via `help' or at http://arXiv.org/help/). The format
of the resubmission itself (with \\'s delineating title/abs etc.) is the same
as for `put'. Your entry will not officially appear in the listings until the
next mailing goes out (and thus cannot yet be accessed via `find' or
`listings' commands), and your papernumber may be changed until that time,
so it is necessary to wait a day before cross-listing, etc.
 
DO NOT UNDER ANY CIRCUMSTANCES USE `put' TO RESUBMIT THIS PAPER.
A resubmission is treated as a separate submission, and given a new number,
which will have to be removed by hand (and could result in loss of future
submission privileges).
Instead use the replace command (described in the help text).
 
DO NOT UNDER ANY CIRCUMSTANCES USE `put' TO SUBMIT THIS PAPER TO ANOTHER
e-print archive within the arXiv system, since the system needs to know that
it is one submission and not multiple.
Instead send the cross-list command (described in the help text)
to the other e-print archive to generate a cross-listing for it.
 
Figures should not be appended to the TeX file. Instead all of your files
should be tarred, compressed, and uuencoded, and submitted with the `put'
command or replaced with the `replace' command. The utility `uufiles'
available via `get uufiles' or at http://arXiv.org/faq/uufaq.html will
help (`get uufiles' returns the Unix version; use the web link or ftp to
ftp://arXiv.org/software for other platforms).
If you have e-mailed raw PostScript, then it may have been corrupted
in transmission. PostScript should always be compressed and uuencoded
before sending via e-mail -- again, `uufiles' will help with this process.
 
If your mailer limits the size of your outgoing files, use the `fput' command
(Use `get fput.txt' or http://arXiv.org/help/fput for further information),
or web upload (see http://arXiv.org/help/uploads ).
 
***NOTES***
1) Avoid excessive cross-listings: cross-listings of a paper on archive-x to
archive-y are intended for subjects of *direct* interest to subscribers of
archive-y. Those subscribers of archive-y who have peripheral or direct
interest in the subjects of archive-x are already subscribed to archive-x and
neither need nor desire multiple receipt of the same abstract. (In particular,
it is exceedingly unlikely that you could decide what is of direct interest to
readers of archive-y if you yourself are not an active reader of archive-y.)
 
2) Common sense suggests that `replaced' papers are not immediately
rerequested so if your intent is to communicate correct research
it is in your interest to submit a final version in the first place,
i.e. *avoid premature submissions*.
If you later need to replace the submission, it would be helpful to indicate
in the Comments: field (i.e. below Authors: ) how serious is the revision
(e.g. v2: major conceptual changes, v3: minor grammatical changes, etc.),
and include as a commented header in the revised version of the paper a guide
to the changes for posterity.
 
From ???@??? Wed Jul 24 12:37:40 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 19541 invoked from network); 23 Jul 2002 18:51:53 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.238) with SMTP; 23 Jul 2002 18:51:53 -0700
X-Received: 24 Jul 2002 01:51:53 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6O1pqY20908
for <fdtsmith@alumni.princeton.edu>; Tue, 23 Jul 2002 21:51:52 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6O1pn712988;
Tue, 23 Jul 2002 21:51:49 -0400
Date: Tue, 23 Jul 2002 21:51:49 -0400
Message-Id: <200207240151.g6O1pn712988@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: fdtsmith@alumni.princeton.edu, www-admin@xxx.arxiv.cornell.edu
Subject: formerly hep-ph/0207285
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Status: U
X-UIDL: PT4IOdHkIe5MWgE
 
Your submission hep-ph/0207285 (to archive hep-ph) was determined
to be better suited to archive physics (Subj-class: General Physics).
For your convenience, hep-ph/0207285 has been removed and has been reentered
into archive physics . (Separate notification has been sent.)
Please send future submissions in this subject area directly to
physics@arXiv.org (Subj-class: General Physics).
Thank you for your cooperation.
 
(If there are any problems with the above determination, send e-mail to
www-admin@arXiv.org explaining the situation.)
 
From ???@??? Wed Jul 24 10:27:32 2002
Return-Path: <kristrun@kristrun.library.cornell.edu>
Delivered-To: tsmith@innerx.net
Received: from kristrun.library.cornell.edu (kristrun.library.cornell.edu [132.236.212.46])
by leap.innerx.net (Postfix) with ESMTP id E58D9388363
for <tsmith@innerx.net>; Wed, 24 Jul 2002 13:39:23 +0000 (/etc/localtime)
Received: (from kristrun@localhost)
by kristrun.library.cornell.edu (8.11.2/8.11.2) id g6OEUO129924;
Wed, 24 Jul 2002 10:30:24 -0400
MIME-Version: 1.0
Content-Type: text/plain; charset=us-ascii
Content-Transfer-Encoding: 7bit
Message-ID: <15678.47616.314066.977133@kristrun.library.cornell.edu>
Date: Wed, 24 Jul 2002 10:30:24 -0400
From: kristrun <www-admin@arxiv.org>
To: tsmith@innerx.net
Subject: Re: physics comment from tsmith@innerx.net
References: <l03102800b963afc866a7@[65.58.18.16]>
X-Mailer: VM 6.96 under Emacs 20.7.1
X-UIDL: ccI"!&pO"!1\a"!!(;!!
 

All questions and concerns regarding submitter status
with the system should be sent to register-query@arxiv.org
 
--
arXiv admin
 
 
 
Tony Smith writes:
> ------------------------------------------------------------
> Keyword: "physics/0006041"
> ------------------------------------------------------------
>
> On 13 July 2002 I attempted to put to the e-print arxiv
> a paper with my number TS-SES02-1
> At that time I had no .edu e-mail address,
> and the reason that I used the gen-hp archive was
> that I was relying on a message that I had received
> from xxx.lanl.gov on 9 September 1999, which message was
>
> -------------------------------------------------
>
> Delivered-To: tsmith@innerx.net
> Date: Wed, 8 Sep 1999 07:52:32 -0600
> From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
> To: tsmith@innerx.net
> Subject: RE: register
> Cc: www-admin@xxx.lanl.gov
>
> > ould you please tell me why my request to register as
> > an author at gen-ph@xxx.lanl.gov was not accepted ?
>
> No registration is required. Just submit by e-mail
> To: gen-ph@xxx.lanl.gov
> Subject: put
> when you have a new submission to make.
>
> --------------------------------------------------
>
> and I had a history in 2000 and 2001 of successfully putting papers
> to gen-ph with a .net (not .edu) e-mail address.
> Those papers were
> http://arXiv.org/abs/physics/0006041
> and
> http://arXiv.org/abs/physics/0102042
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>
> However, when on 13 July 2002 I attempted to follow the same
> procedure with respect to putting TS-SES02-1 on gen-ph
> using an account that was not .edu
> my attempts were rejected by messages stating
>
> "... Your put request has been rejected.
> Ordinarily we require an appropriate institutional affiliation,
> so if you are trying to submit from a public access provider,
> please use instead (for example) your university account. ...".
>
> I then (also on 13 July 2002) sent a message to register-query@arXiv.org
> requesting guidance on how to put TS-SES02-1 on the arxiv.
>
> After a week had passed with no response, I assumed that my
> attempts to put TS-SES02-1 from my non-university e-mail accounts
> were completely rejected and void,
> and
> that my only recourse was to obtain a .edu account,
> in which case I assumed that I would be treated as anyone else
> with a .edu account, and would be allowed to put TS-SES02-1 to
> whatever arxiv that I thought would be most appropriate.
>
> Earlier today (23 July 2002) I succeeded in getting a .edu
> e-mail account, and, since I thought that TS-SES02-1 was most
> appropriate to hep-ph because it deals with such things as specific
> values of particle masses, I did an e-mail put to hep-ph.
>
> The initial response was positive, and I was given a password
> that allowed me to verify that the abstract and paper were
> in fact processed properly,
> and given the provisional number hep-ph/0207285.
>
> It was only a short while ago, after 8 PM EDT, that I checked
> the archive and my e-mail and realized that, again, my efforts
> to put TS-SES02-1 on the archives had been rejected,
> this time with the statement:
>
> "... The file you have tried to submit has been identified as
> a possible second copy of an existing file, already entered and
> assigned a number (see attachment below).
> If you have indeed tried to put the same paper twice either
> deliberately or inadvertently, this is to notify you that
> the second copy has been ignored. ...".
>
>
> I would appreciate very much a reply from arxiv
> stating how I can put the paper TS-SES02-1 on the archive,
> bearing in mind that as of today I do have a .edu e-mail account,
> and that I do think that hep-ph is probably the most relevant archive.
>
> Frank D. (Tony) Smith, Jr. 23 July 2002
>
 
From ???@??? Wed Jul 24 10:36:27 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id A80BC388360
for <tsmith@innerx.net>; Wed, 24 Jul 2002 14:03:27 +0000 (/etc/localtime)
Received: from [63.210.79.242] (dialup-63.210.79.242.Dial1.Atlanta1.Level3.net [63.210.79.242])
by suid.innerx.net (Postfix) with ESMTP
id 2DC0210E2BE; Wed, 24 Jul 2002 09:58:34 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9646a352ed2@[65.58.18.16]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Wed, 24 Jul 2002 10:35:51 -0400
To: register-query@arxiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: Re: physics comment from tsmith@innerx.net
Cc: tsmith@innerx.net, fdtsmith@alumni.princeton.edu
X-UIDL: )01!!E0)!!9eK!!d]!"!
 
Today (24 July 2002) I received the following message,
indicating that the questions involved should be sent
to register-query@arxiv.org
 
I would appreciate very much receiving some sort of substantive
reply with respect to this matter.
I have not yet received any substantive reply,
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although my initial inquiry was made over 10 days ago, on 13 July 2002.
 
============================================================
Here is the message:
============================================================
 
Delivered-To: tsmith@innerx.net
MIME-Version: 1.0
Date: Wed, 24 Jul 2002 10:30:24 -0400
From: kristrun <www-admin@arxiv.org>
To: tsmith@innerx.net
Subject: Re: physics comment from tsmith@innerx.net
 
 
All questions and concerns regarding submitter status
with the system should be sent to register-query@arxiv.org
 
--
arXiv admin
 
 
 
Tony Smith writes:
> ------------------------------------------------------------
> Keyword: "physics/0006041"
> ------------------------------------------------------------
>
> On 13 July 2002 I attempted to put to the e-print arxiv
> a paper with my number TS-SES02-1
> At that time I had no .edu e-mail address,
> and the reason that I used the gen-hp archive was
> that I was relying on a message that I had received
> from xxx.lanl.gov on 9 September 1999, which message was
>
> -------------------------------------------------
>
> Delivered-To: tsmith@innerx.net
> Date: Wed, 8 Sep 1999 07:52:32 -0600
> From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
> To: tsmith@innerx.net
> Subject: RE: register
> Cc: www-admin@xxx.lanl.gov
>
> > ould you please tell me why my request to register as
> > an author at gen-ph@xxx.lanl.gov was not accepted ?
>
> No registration is required. Just submit by e-mail
> To: gen-ph@xxx.lanl.gov
> Subject: put
> when you have a new submission to make.
>
> --------------------------------------------------
>
> and I had a history in 2000 and 2001 of successfully putting papers
> to gen-ph with a .net (not .edu) e-mail address.
> Those papers were
> http://arXiv.org/abs/physics/0006041
> and
> http://arXiv.org/abs/physics/0102042
>
> However, when on 13 July 2002 I attempted to follow the same
> procedure with respect to putting TS-SES02-1 on gen-ph
> using an account that was not .edu
> my attempts were rejected by messages stating
>
> "... Your put request has been rejected.
> Ordinarily we require an appropriate institutional affiliation,
> so if you are trying to submit from a public access provider,
> please use instead (for example) your university account. ...".
>
> I then (also on 13 July 2002) sent a message to register-query@arXiv.org
> requesting guidance on how to put TS-SES02-1 on the arxiv.
>
> After a week had passed with no response, I assumed that my
> attempts to put TS-SES02-1 from my non-university e-mail accounts
> were completely rejected and void,
> and
> that my only recourse was to obtain a .edu account,
> in which case I assumed that I would be treated as anyone else
> with a .edu account, and would be allowed to put TS-SES02-1 to
> whatever arxiv that I thought would be most appropriate.
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>
> Earlier today (23 July 2002) I succeeded in getting a .edu
> e-mail account, and, since I thought that TS-SES02-1 was most
> appropriate to hep-ph because it deals with such things as specific
> values of particle masses, I did an e-mail put to hep-ph.
>
> The initial response was positive, and I was given a password
> that allowed me to verify that the abstract and paper were
> in fact processed properly,
> and given the provisional number hep-ph/0207285.
>
> It was only a short while ago, after 8 PM EDT, that I checked
> the archive and my e-mail and realized that, again, my efforts
> to put TS-SES02-1 on the archives had been rejected,
> this time with the statement:
>
> "... The file you have tried to submit has been identified as
> a possible second copy of an existing file, already entered and
> assigned a number (see attachment below).
> If you have indeed tried to put the same paper twice either
> deliberately or inadvertently, this is to notify you that
> the second copy has been ignored. ...".
>
>
> I would appreciate very much a reply from arxiv
> stating how I can put the paper TS-SES02-1 on the archive,
> bearing in mind that as of today I do have a .edu e-mail account,
> and that I do think that hep-ph is probably the most relevant archive.
>
> Frank D. (Tony) Smith, Jr. 23 July 2002
>
 
 
From ???@??? Wed Jul 24 12:37:41 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 22564 invoked from network); 24 Jul 2002 07:36:26 -0700
Received: from 64.158.248.29 (HELO suid.innerx.net)
by smtp.c007.snv.cp.net (209.228.33.246) with SMTP; 24 Jul 2002 07:36:26 -0700
X-Received: 24 Jul 2002 14:36:26 GMT
Received: from [63.210.79.242] (dialup-63.210.79.242.Dial1.Atlanta1.Level3.net [63.210.79.242])
by suid.innerx.net (Postfix) with ESMTP
id 2DC0210E2BE; Wed, 24 Jul 2002 09:58:34 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9646a352ed2@[65.58.18.16]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Wed, 24 Jul 2002 10:35:51 -0400
To: register-query@arxiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: Re: physics comment from tsmith@innerx.net
Cc: tsmith@innerx.net, fdtsmith@alumni.princeton.edu
Status: U
X-UIDL: PT67atHkIfZYJQE
 
Today (24 July 2002) I received the following message,
indicating that the questions involved should be sent
to register-query@arxiv.org
 
I would appreciate very much receiving some sort of substantive
reply with respect to this matter.
I have not yet received any substantive reply,
although my initial inquiry was made over 10 days ago, on 13 July 2002.
 
============================================================
Here is the message:
============================================================
 
Delivered-To: tsmith@innerx.net
MIME-Version: 1.0
Date: Wed, 24 Jul 2002 10:30:24 -0400
From: kristrun <www-admin@arxiv.org>
To: tsmith@innerx.net
Subject: Re: physics comment from tsmith@innerx.net
 
 
All questions and concerns regarding submitter status
with the system should be sent to register-query@arxiv.org
 
--
arXiv admin
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Tony Smith writes:
> ------------------------------------------------------------
> Keyword: "physics/0006041"
> ------------------------------------------------------------
>
> On 13 July 2002 I attempted to put to the e-print arxiv
> a paper with my number TS-SES02-1
> At that time I had no .edu e-mail address,
> and the reason that I used the gen-hp archive was
> that I was relying on a message that I had received
> from xxx.lanl.gov on 9 September 1999, which message was
>
> -------------------------------------------------
>
> Delivered-To: tsmith@innerx.net
> Date: Wed, 8 Sep 1999 07:52:32 -0600
> From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
> To: tsmith@innerx.net
> Subject: RE: register
> Cc: www-admin@xxx.lanl.gov
>
> > ould you please tell me why my request to register as
> > an author at gen-ph@xxx.lanl.gov was not accepted ?
>
> No registration is required. Just submit by e-mail
> To: gen-ph@xxx.lanl.gov
> Subject: put
> when you have a new submission to make.
>
> --------------------------------------------------
>
> and I had a history in 2000 and 2001 of successfully putting papers
> to gen-ph with a .net (not .edu) e-mail address.
> Those papers were
> http://arXiv.org/abs/physics/0006041
> and
> http://arXiv.org/abs/physics/0102042
>
> However, when on 13 July 2002 I attempted to follow the same
> procedure with respect to putting TS-SES02-1 on gen-ph
> using an account that was not .edu
> my attempts were rejected by messages stating
>
> "... Your put request has been rejected.
> Ordinarily we require an appropriate institutional affiliation,
> so if you are trying to submit from a public access provider,
> please use instead (for example) your university account. ...".
>
> I then (also on 13 July 2002) sent a message to register-query@arXiv.org
> requesting guidance on how to put TS-SES02-1 on the arxiv.
>
> After a week had passed with no response, I assumed that my
> attempts to put TS-SES02-1 from my non-university e-mail accounts
> were completely rejected and void,
> and
> that my only recourse was to obtain a .edu account,
> in which case I assumed that I would be treated as anyone else
> with a .edu account, and would be allowed to put TS-SES02-1 to
> whatever arxiv that I thought would be most appropriate.
>
> Earlier today (23 July 2002) I succeeded in getting a .edu
> e-mail account, and, since I thought that TS-SES02-1 was most
> appropriate to hep-ph because it deals with such things as specific
> values of particle masses, I did an e-mail put to hep-ph.
>
> The initial response was positive, and I was given a password
> that allowed me to verify that the abstract and paper were
> in fact processed properly,
> and given the provisional number hep-ph/0207285.
>
> It was only a short while ago, after 8 PM EDT, that I checked
> the archive and my e-mail and realized that, again, my efforts
> to put TS-SES02-1 on the archives had been rejected,
> this time with the statement:
>
> "... The file you have tried to submit has been identified as
> a possible second copy of an existing file, already entered and
> assigned a number (see attachment below).
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> If you have indeed tried to put the same paper twice either
> deliberately or inadvertently, this is to notify you that
> the second copy has been ignored. ...".
>
>
> I would appreciate very much a reply from arxiv
> stating how I can put the paper TS-SES02-1 on the archive,
> bearing in mind that as of today I do have a .edu e-mail account,
> and that I do think that hep-ph is probably the most relevant archive.
>
> Frank D. (Tony) Smith, Jr. 23 July 2002
>
 
 
 
From ???@??? Wed Jul 24 10:36:29 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id C4D80388360
for <tsmith@innerx.net>; Wed, 24 Jul 2002 14:03:28 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6OEaQY28893
for <tsmith@innerx.net>; Wed, 24 Jul 2002 10:36:26 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6OEaQm19382;
Wed, 24 Jul 2002 10:36:26 -0400
Date: Wed, 24 Jul 2002 10:36:26 -0400
Message-Id: <200207241436.g6OEaQm19382@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: tsmith@innerx.net
Subject: RE: Re: physics comment from tsmith@innerx.net
X-UIDL: >>L"!iC%"!`ol"!0?:"!
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (summer 2002) due to an
ongoing reevaluation of registration policies.
Thank you for your patience.
 
From ???@??? Wed Jul 24 12:54:50 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 14802 invoked from network); 24 Jul 2002 09:50:25 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.238) with SMTP; 24 Jul 2002 09:50:25 -0700
X-Received: 24 Jul 2002 16:50:25 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6OGoMY29645
for <fdtsmith@alumni.princeton.edu>; Wed, 24 Jul 2002 12:50:22 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6OGoLL11000;
Wed, 24 Jul 2002 12:50:21 -0400
Date: Wed, 24 Jul 2002 12:50:21 -0400
Message-Id: <200207241650.g6OGoLL11000@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: Re: physics comment from tsmith@innerx.net
Status: U
X-UIDL: PT7a0tHkIe452gE
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (summer 2002) due to an
ongoing reevaluation of registration policies.
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Thank you for your patience.
 
From ???@??? Wed Jul 24 12:54:51 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 14805 invoked from network); 24 Jul 2002 09:50:25 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.238) with SMTP; 24 Jul 2002 09:50:25 -0700
X-Received: 24 Jul 2002 16:50:25 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6OGoMY29638
for <fdtsmith@alumni.princeton.edu>; Wed, 24 Jul 2002 12:50:22 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6OGoL310988;
Wed, 24 Jul 2002 12:50:21 -0400
Date: Wed, 24 Jul 2002 12:50:21 -0400
Message-Id: <200207241650.g6OGoL310988@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: Re: physics comment from tsmith@innerx.net
Status: U
X-UIDL: PT7a0tHkIe452wE
 
Commands to the e-print archive should always be sent
with the command in the subject field.
The command above from the `Subject:' line is missing or not valid.
Check for typos.
 
If you want a paper, you need to say get before the paper#.
 
Available commands include:
get put add replace listing find subscribe cancel distribution comment help
cross figures published cget fput freplace
 
Use the `comment' command to forward a message for human perusal.
 
For a full list of commands and other descriptive information, use `help',
i.e. send a message with
Subject: help
 
 
If all else fails, send a message with
Subject: comment
 
and include in the message body a description of your problems (as specifically
related to the functioning of these archives).
 
From ???@??? Wed Jul 24 12:54:49 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 8038 invoked from network); 24 Jul 2002 09:50:25 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.248) with SMTP; 24 Jul 2002 09:50:25 -0700
X-Received: 24 Jul 2002 16:50:25 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g6OGoMY29641
for <fdtsmith@alumni.princeton.edu>; Wed, 24 Jul 2002 12:50:22 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g6OGoLi10996;
Wed, 24 Jul 2002 12:50:21 -0400
Date: Wed, 24 Jul 2002 12:50:21 -0400
Message-Id: <200207241650.g6OGoLi10996@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to www-admin)
Reply-To: www-admin@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: Re: physics comment from tsmith@innerx.net
Status: U
X-UIDL: PT7a0dHkIfgfaQE
 
This auto-reply acknowledges that your message to www-admin@arXiv.org
has been received at our local time of Wed Jul 24 12:50:21 2002 (EDT),
and will be given due consideration.
 
Problems with new submissions are typically resolved before the 16:00
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US Eastern time weekday deadline (i.e., within roughly 3 1/4 hours
from now).
 
------------------------------------------------------------------------------
Note that this is an automated archive, and the address www-admin@arXiv.org
is for administrative purposes only (all other messages will be ignored).
Submissions, requests for papers, subscription requests, etc., should all
be sent directly to the e-mail address of the archive in question.
Queries regarding author registration and related policies should be sent
only to register-query@arXiv.org .
While fan mail is appreciated, personal responses are not always possible.
 
Help texts are available via the WorldWideWeb at http://arXiv.org/help ,
or by sending e-mail to one of the archive addresses, e.g.
To: hep-th@arXiv.org
Subject: help
 
Mini-FAQ:
Postscript and source files are transmitted as gzipped binaries, for info see
http://arXiv.org/help/ps and http://arXiv.org/help/unpack .
Send any complaints regarding submissions (missing figures, references, ...)
directly to submitter: e-mail address is available from abstract page.
If you are receiving "Access Denied" from the main archive, then you should use
the nearest mirror site (list at http://arXiv.org/servers.html ).
 
Message joins 115 other compelling messages current in queue.
Have a mythological day.
 
From ???@??? Wed Jul 24 12:54:11 2002
Return-Path: <fdtsmith@alumni.princeton.edu>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 4462 invoked from network); 24 Jul 2002 09:50:10 -0700
Received: from 209.246.181.37 (HELO ?209.246.181.37?)
by smtp.alumni.princeton.edu (209.228.33.240) with SMTP; 24 Jul 2002 09:50:10 -0700
X-Sent: 24 Jul 2002 16:50:10 GMT
X-Sender: fdtsmith@mail.alumni.princeton.edu
Message-Id: <l03102800b96488903bea@[209.246.181.72]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Wed, 24 Jul 2002 12:53:57 -0400
To: www-admin@arXiv.org, physics@arXiv.org, register-query@arxiv.org
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Subject: Re: physics comment from tsmith@innerx.net
Cc: fdtsmith@alumni.princeton.edu, tsmith@innerx.net
Status: U
X-UIDL: PT7axNHkIfARhgE
 
I just now (about 12:40 PM on 24 July 2002) checked my .edu e-mail
and found that my paper number TS-SES02-1 has been posted on
the archives at http://arXiv.org/abs/physics/0207095
 
Thank you very much for posting the paper,
and for resolving my queries of 13 July 2002 and subsequent date.
 
Your action takes care of all my pending queries,
and I thank you very much for resolving the matter,
posting the paper on the archive to which I originally submitted it.
I have verified that the abstract and paper seem to be properly uploaded.
 
Thanks again.
 
Frank D. (Tony) Smith, Jr. 24 july 2002
 
 
 
From ???@??? Wed Jul 24 13:09:09 2002
Return-Path: <fdtsmith@alumni.princeton.edu>
Delivered-To: tsmith@innerx.net
Received: from c007.snv.cp.net (h012.c007.snv.cp.net [209.228.33.240])
by leap.innerx.net (Postfix) with SMTP id 93495388364
for <tsmith@innerx.net>; Wed, 24 Jul 2002 16:17:33 +0000 (/etc/localtime)
Received: (cpmta 4462 invoked from network); 24 Jul 2002 09:50:10 -0700
Received: from 209.246.181.37 (HELO ?209.246.181.37?)
by smtp.alumni.princeton.edu (209.228.33.240) with SMTP; 24 Jul 2002 09:50:10 -0700
X-Sent: 24 Jul 2002 16:50:10 GMT
X-Sender: fdtsmith@mail.alumni.princeton.edu
Message-Id: <l03102800b96488903bea@[209.246.181.72]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Wed, 24 Jul 2002 12:53:57 -0400
To: www-admin@arXiv.org, physics@arXiv.org, register-query@arxiv.org
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From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Subject: Re: physics comment from tsmith@innerx.net
Cc: fdtsmith@alumni.princeton.edu, tsmith@innerx.net
X-UIDL: CKb"!C,Q!!JJn!!8n*!!
 
I just now (about 12:40 PM on 24 July 2002) checked my .edu e-mail
and found that my paper number TS-SES02-1 has been posted on
the archives at http://arXiv.org/abs/physics/0207095
 
Thank you very much for posting the paper,
and for resolving my queries of 13 July 2002 and subsequent date.
 
Your action takes care of all my pending queries,
and I thank you very much for resolving the matter,
posting the paper on the archive to which I originally submitted it.
I have verified that the abstract and paper seem to be properly uploaded.
 
Thanks again.
 
Frank D. (Tony) Smith, Jr. 24 july 2002
 
 
From ???@??? Thu Aug 08 10:39:50 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 10379 invoked from network); 8 Aug 2002 07:29:40 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.247) with SMTP; 8 Aug 2002 07:29:40 -0700
X-Received: 8 Aug 2002 14:29:40 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g78ETbY00666
for <fdtsmith@alumni.princeton.edu>; Thu, 8 Aug 2002 10:29:37 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g78ETa929465;
Thu, 8 Aug 2002 10:29:36 -0400
Date: Thu, 8 Aug 2002 10:29:36 -0400
Message-Id: <200208081429.g78ETa929465@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to gen-ph)
Reply-To: gen-ph@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: put
Status: U
X-UIDL: PVKAVtHkIfcolwE
 
Your put request has been rejected.
 
Ordinarily we require an appropriate institutional affiliation, so if
you are trying to submit from a public access provider, please use instead
(for example) your university account.
 
(Otherwise it may be because you have tried to put the same paper multiple
times either to the same or to different e-print archives
[instead of using the replace or cross-list commands], or because an automated
referee has determined that you put papers to the wrong e-print archive.)
 
In the event that you have received this message in error, please
send a message to register-query@arXiv.org explaining the situation.
 
From ???@??? Thu Aug 08 10:33:46 2002
Return-Path: <fdtsmith@alumni.princeton.edu>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 6578 invoked from network); 8 Aug 2002 07:28:22 -0700
Received: from 209.246.186.87 (HELO ?209.246.186.87?)
by smtp.alumni.princeton.edu (209.228.33.236) with SMTP; 8 Aug 2002 07:28:22 -0700
X-Sent: 8 Aug 2002 14:28:22 GMT
X-Sender: fdtsmith@mail.alumni.princeton.edu
Message-Id: <l03102800b9782eea1a2c@[209.246.181.37]>
Mime-Version: 1.0
Content-Type: multipart/mixed; boundary="============_-1183305350==_============"
Date: Thu, 8 Aug 2002 10:32:23 -0400
To: gen-ph@arXiv.org
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Subject: put
Cc: fdtsmith@alumni.princeton.edu
Status: U
X-UIDL: PVKAStHkIewdaAE
 
\\
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Title: Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance
Authors: Frank D. (Tony) Smith, Jr. (Cartersville)
Comments: to be contributed to Quantum Mind 2003 - Consciousness, Quantum
Physics and the Brain, March 15-19, 2003, University of Arizona, Tucson,
Arizona
Report no: TS-QM03-1
\\
Penrose and Hameroff have proposed that consciousness in the
human brain may be based on gravitational interactions and
quantum superposition states of electrons in tubulin cages
in microtubules. Chiao has proposed experimental construction
of a gravity antenna that might be analogous to tubulin caged
electrons. Tegmark has criticized Penrose-Hameroff quantum
consciousness, based on thermal decoherence of any such quantum
superposition states. This paper briefly describes some experimental
results and theoretical ideas that indicate to me that Tegmark's
criticism may be invalid. Such theoretical ideas include Mead's
quantum physics of resonance. This paper closes with brief summaries
of relevant experiments of Grinberg-Zylberbaum, the quantum cosmology
of Paula Zizzi, and 26-dimensional closed unoriented bosonic string
theory interpreted as a many-worlds quantum theory in which strings
correspond to world lines, with massless spin-2 gravitons in
26-dimensions corresponding to gravitational interaction among
tubulin electrons in states with Penrose-Hameroff superposition
separation.
\\
 
 
Attachment converted: iCube:QM03.pdf (PDF /CARO) (00029E59)
From ???@??? Thu Aug 08 10:44:16 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 1244 invoked from network); 8 Aug 2002 07:39:36 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.245) with SMTP; 8 Aug 2002 07:39:36 -0700
X-Received: 8 Aug 2002 14:39:36 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g78EdZY00765
for <fdtsmith@alumni.princeton.edu>; Thu, 8 Aug 2002 10:39:35 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g78EdXf31261;
Thu, 8 Aug 2002 10:39:33 -0400
Date: Thu, 8 Aug 2002 10:39:33 -0400
Message-Id: <200208081439.g78EdXf31261@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to physics)
Reply-To: physics@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: register
Status: U
X-UIDL: PVKCqNHkIfUE3QE
 
Your register request has been deferred.
 
Ordinarily we require an appropriate institutional affiliation, so if
you are trying to register from a public access provider, please use instead
(for example) your university account.
If you are trying to register from an e-mail account with a research employer
that officially sponsors your work, then please send a message to
register-query@arXiv.org with brief information on that employer
(including a pointer to that employer's web pages).
If you have no suitable institutional affiliation, then please find someone
with such an affiliation, and with expertise in the relevant subject matter,
to sponsor your activities.
 
In the event that you have received this message in error, please
send a message to register-query@arXiv.org explaining the situation.
 
From ???@??? Thu Aug 08 10:43:39 2002
Return-Path: <fdtsmith@alumni.princeton.edu>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 15657 invoked from network); 8 Aug 2002 07:39:28 -0700
Received: from 209.246.186.87 (HELO ?209.246.186.87?)
by smtp.alumni.princeton.edu (209.228.33.236) with SMTP; 8 Aug 2002 07:39:28 -0700
X-Sent: 8 Aug 2002 14:39:28 GMT
X-Sender: fdtsmith@mail.alumni.princeton.edu
Message-Id: <l03102802b97833e24501@[209.246.186.87]>
Mime-Version: 1.0
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Content-Type: text/plain; charset="us-ascii"
Date: Thu, 8 Aug 2002 10:43:30 -0400
To: physics@arXiv.org
From: Frank D Tony Smith <fdtsmith@alumni.princeton.edu>
Subject: register
Cc: fdtsmith@alumni.princeton.edu
Status: U
X-UIDL: PVKCodHkIew9NwE
 
 
 
 
From ???@??? Thu Aug 08 10:57:52 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: alumni.princeton.edu%fdtsmith@alumni.princeton.edu
Received: (cpmta 27663 invoked from network); 8 Aug 2002 07:53:41 -0700
Received: from 128.84.154.75 (HELO yyy.arxiv.cornell.edu)
by smtp.c007.snv.cp.net (209.228.33.247) with SMTP; 8 Aug 2002 07:53:41 -0700
X-Received: 8 Aug 2002 14:53:41 GMT
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g78EreY00788
for <fdtsmith@alumni.princeton.edu>; Thu, 8 Aug 2002 10:53:40 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g78ErcC01771;
Thu, 8 Aug 2002 10:53:38 -0400
Date: Thu, 8 Aug 2002 10:53:38 -0400
Message-Id: <200208081453.g78ErcC01771@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: fdtsmith@alumni.princeton.edu
Subject: RE: put request rejection
Status: U
X-UIDL: PVKF99HkIfdsIQE
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (summer 2002) due to an
ongoing reevaluation of registration policies.
Thank you for your patience.
 
From ???@??? Thu Aug 08 18:04:51 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 19517388363
for <tsmith@innerx.net>; Thu, 8 Aug 2002 21:29:03 +0000 (/etc/localtime)
Received: from [65.58.22.38] (dialup-65.58.22.38.Dial1.Atlanta1.Level3.net [65.58.22.38])
by suid.innerx.net (Postfix) with ESMTP
id 8E15810E2E9; Thu, 8 Aug 2002 17:24:38 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b978929907d2@[209.246.188.118]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Thu, 8 Aug 2002 18:04:33 -0400
To: hameroff@u.arizona.edu
From: Tony Smith <tsmith@innerx.net>
Subject: contribution to Quantum Mind 2003
Cc: tsmith@innerx.net
X-UIDL: _YB!!kH##!!,4"!IEg"!
 
You may not remember me, but we had some e-mail correspondences
a few years ago about tubulin electrons and quantum consciousness.
 
When I saw an announcement at
http://www.consciousness.arizona.edu/quantum-mind2/
of Quantum Mind 2003 to be held at Arizona in March 2003,
I was very interested. (I was particularly happy to see
that Paola Zizzi would be there, as I think that her
quantum cosmology is very interesting and important.)
 
I thought that I would like to contribute a paper,
so I wrote up something that I thought might be relevant
and interesting. Its title is
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Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance.
 
 
In order that people might see it widely
prior to the meeting, and therefore be able to offer more
informed comments and criticisms, I attempted today (Thursday,
8 August 2003) to put the paper on the e-print archives.
I used the e-mail put format with my .edu e-mail address,
which is
fdtsmith@alumni.princeton.edu
because I thought that the people at arXiv.org preferred .edu addresses.
 
However, my attempted put was rejected,
and the arXiv.org people said in their rejection message:
"... Your put request has been rejected.
... we require an appropriate institutional affiliation ...".
 
I complained about the rejection to the people at arXiv.org,
but have not received any substantive reply.
 
Since I am not employed by any educational institution or laboratory,
it seems that I cannot put papers on arXiv.org archives
without a lot of difficulty.
It took me over a week of arguing by e-mail to get another paper put up at
http://arXiv.org/abs/physics/0207095
and I am tired of having to fight and argue for weeks in order to
simply get a paper on the archives. (Before Cornell got control of
the archives, I was able to put papers on the gen-ph archive without
so much trouble.)
 
My question to you is whether or not you think that it would be
worth the effort to continue arguing with the Cornell people at arXiv.org,
which is basically a question of whether you think that my paper
is worth archiving.
 
It is a 178k pdf file, and you can download it from my web site at
http://www.innerx.net/personal/tsmith/QM03.pdf
 
If you prefer to see it in html format (where some links are active
and work, unlike my pdf), then you could go to
http://www.innerx.net/personal/tsmith/QuantumMind2003.html
 
 
My apologies for burdening you with this matter.
If you think that my paper is not worth the effort,
then please just say so and I will take your word for it,
with no hard feelings,
and take no further action with respect to putting it on arXiv.org archives.
 
On the other hand, if you think that the paper might be useful,
I would appreciate any help you could give me,
as I would be willing (not very happy, though) to fight to get
something on the arXiv.org archives that should be archived for
people to see now and in the future.
 
Tony Smith 8 August 2002
 
 
 
 
 
 
From ???@??? Thu Aug 08 20:38:05 2002
Return-Path: <hameroff@email.arizona.edu>
Delivered-To: tsmith@innerx.net
Received: from deimos.email.Arizona.EDU (deimos-adm.email.Arizona.EDU [128.196.133.166])
by leap.innerx.net (Postfix) with ESMTP id 357A9388360
for <tsmith@innerx.net>; Thu, 8 Aug 2002 22:06:07 +0000 (/etc/localtime)
Received: from [198.60.159.10] by deimos.email.Arizona.EDU with HTTP; Thu, 8 Aug 2002 15:41:44 -
0700
Date: Thu, 8 Aug 2002 15:41:44 -0700
Message-ID: <3D500DB400003857@deimos.email.Arizona.EDU>
In-Reply-To: <l03102800b978929907d2@[209.246.188.118]>
From: hameroff@email.arizona.edu
Subject: RE: contribution to Quantum Mind 2003
To: "Tony Smith" <tsmith@innerx.net>
MIME-Version: 1.0
Content-Type: text/plain; charset="US-ASCII"
Content-Transfer-Encoding: 7bit
User-Agent: UofA Webmail
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X-Originating-IP: 198.60.159.10
X-UIDL: !kQ"!Fo'#!igI"![mf!!
 
Hi Tony
 
Of course I remember you. I'm glad you will participate in the conference!
I will have to take some time to read your paper, but I think its worth archiving
(of course I'd say anything dealing with Orch OR is worthy, supportive or
critical).(And I assume you saw our paper in Phys Rev E contra Tegmark).
 
Have you seen the online journal NeuroQuantology? They would love it I'm
sure.
 
You could ask someone who is in physics and affilated with a university to
"communicate it" to the archives.
 
I'll look it over but keep trying, as above.
 
cheers
Stuart
 
 
>-- Original Message --
>Date: Thu, 8 Aug 2002 18:04:33 -0400
>To: hameroff@u.arizona.edu
>From: Tony Smith <tsmith@innerx.net>
>Subject: contribution to Quantum Mind 2003
>Cc: tsmith@innerx.net
>
>
>You may not remember me, but we had some e-mail correspondences
>a few years ago about tubulin electrons and quantum consciousness.
>
>When I saw an announcement at
>http://www.consciousness.arizona.edu/quantum-mind2/
>of Quantum Mind 2003 to be held at Arizona in March 2003,
>I was very interested. (I was particularly happy to see
>that Paola Zizzi would be there, as I think that her
>quantum cosmology is very interesting and important.)
>
>I thought that I would like to contribute a paper,
>so I wrote up something that I thought might be relevant
>and interesting. Its title is
>
>Penrose-Hameroff Quantum Tubulin Electrons,
>Chiao Gravity Antennas, and Mead Resonance.
>
>
>In order that people might see it widely
>prior to the meeting, and therefore be able to offer more
>informed comments and criticisms, I attempted today (Thursday,
>8 August 2003) to put the paper on the e-print archives.
>I used the e-mail put format with my .edu e-mail address,
>which is
>fdtsmith@alumni.princeton.edu
>because I thought that the people at arXiv.org preferred .edu addresses.
>
>However, my attempted put was rejected,
>and the arXiv.org people said in their rejection message:
>"... Your put request has been rejected.
>... we require an appropriate institutional affiliation ...".
>
>I complained about the rejection to the people at arXiv.org,
>but have not received any substantive reply.
>
>Since I am not employed by any educational institution or laboratory,
>it seems that I cannot put papers on arXiv.org archives
>without a lot of difficulty.
>It took me over a week of arguing by e-mail to get another paper put up
at
>http://arXiv.org/abs/physics/0207095
>and I am tired of having to fight and argue for weeks in order to
>simply get a paper on the archives. (Before Cornell got control of
>the archives, I was able to put papers on the gen-ph archive without
>so much trouble.)
>
>My question to you is whether or not you think that it would be
>worth the effort to continue arguing with the Cornell people at arXiv.org,
>which is basically a question of whether you think that my paper
>is worth archiving.
>
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>It is a 178k pdf file, and you can download it from my web site at
>http://www.innerx.net/personal/tsmith/QM03.pdf
>
>If you prefer to see it in html format (where some links are active
>and work, unlike my pdf), then you could go to
>http://www.innerx.net/personal/tsmith/QuantumMind2003.html
>
>
>My apologies for burdening you with this matter.
>If you think that my paper is not worth the effort,
>then please just say so and I will take your word for it,
>with no hard feelings,
>and take no further action with respect to putting it on arXiv.org archives.
>
>On the other hand, if you think that the paper might be useful,
>I would appreciate any help you could give me,
>as I would be willing (not very happy, though) to fight to get
>something on the arXiv.org archives that should be archived for
>people to see now and in the future.
>
>Tony Smith 8 August 2002
>
>
>
>
>
>
 
From ???@??? Thu Aug 08 21:50:40 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id F2AF1388363
for <tsmith@innerx.net>; Fri, 9 Aug 2002 00:58:40 +0000 (/etc/localtime)
Received: from [209.246.188.180] (dialup-209.246.188.180.Dial1.Atlanta1.Level3.net 
[209.246.188.180])
by suid.innerx.net (Postfix) with ESMTP
id A739010E2CF; Thu, 8 Aug 2002 20:54:16 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b978c4c8d260@[65.58.22.38]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Thu, 8 Aug 2002 21:34:12 -0400
To: hameroff@email.arizona.edu
From: Tony Smith <tsmith@innerx.net>
Subject: RE: contribution to Quantum Mind 2003
Cc: tsmith@innerx.net
X-UIDL: M`(!!c?["!6EY!!dQT!!
 
Thanks for the encouragement. I will (somewhat grumpily) continue
to try to get the arXiv.org people to put up the paper.
 
Thanks for mentioning the journal NeuroQuantology.
I have seen the web page
http://med.ege.edu.tr/~tarlaci/
but when I first looked at it I could not see much about details
of the journal. After you mentioned it in your message,
I looked closely at the source code for that page,
and saw that a lot of the material is encoded in a java applet.
Since I browse the web with java disabled (for security reasons)
I did not see the details until now. I will investigate it further.
 
If you know the people who run the web page, maybe you might
suggest to them that it might be useful for wider readership
to have a simpler interface, not requiring java,
for at least some of the details about the journal.
 
 
 
I have indeed seen your paper in Phys Rev E contra Tegmark,
and I cited it as one of several reasons that I think that
Tegmark is wrong.
 
In my opinion, Tegmark set up a straw man and knocked it down,
and then claimed victory for his viewpoint,
but, of course,
the straw man is not at equivalent to tubulin electron quantum consciousness.
 
I am sort of amazed at how many people now dismiss tubulin
electron quantum consciousness out of hand (and without independent
thought), just saying "Oh, that is wrong. Tegmark has disproved it.".
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As a trial lawyer, I have seen such deceptions succeed (although
I will say that I don't like them and don't use them, and
even so sometimes I get a reasonable outcome),
but it is especially disheartening to see such things in science,
which I used to be naive enough to believe was a substantially
objective search for truth.
 
Of course, there are idealistic statements about legal trials being
judicial processes whose primary goal is to search for truth,
but anybody that believes that is widely true is living in a dream world.
 
I am unhappy to say that it seems to me that the fraction of honest
search-for-truth scientists now seems to be approaching the
fraction of trial lawyers who view trials as searches-for-truth.
 
Sorry for the digression, and thanks again for your encouragement.
 
Tony 8 August 2002
 
 
From ???@??? Sat Aug 10 18:50:00 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (unknown [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id AA660388360
for <tsmith@innerx.net>; Sat, 10 Aug 2002 22:13:59 +0000 (/etc/localtime)
Received: from [65.58.22.24] (dialup-65.58.22.24.Dial1.Atlanta1.Level3.net [65.58.22.24])
by suid.innerx.net (Postfix) with ESMTP
id 12C7F10E285; Sat, 10 Aug 2002 18:09:38 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net (Unverified)
Message-Id: <l03102800b97b31ccc937@[63.210.75.167]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Sat, 10 Aug 2002 18:49:49 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: request for registration
Cc: tsmith@innerx.net, LIBGATEWAY-L@cornell.edu
X-UIDL: E9a"!cVe!!5-^!!QQ&#!
 
As you can tell by checking correspondence files over July and August 2002,
I have had complications with respect to attempts to put
papers on the e-print archives.
 
Eventually my put of
http://arXiv.org/abs/physics/0207095
was accepted, as was my replacement to correct some material
about the Kobayashi-maskawa phase.
 
However, my attempt to put my paper TS-QM03-1 entitled
Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance
was rejected, and even though I sought reconsideration,
and as far as I know it still stands rejected.
 
 
In order to resolve the matter of my status with clarity,
and to avoid future complications and perhaps to
expedite your reconsideration of my paper TS-QM03-1
I am sending this my request that I be registered as
an author on the e-print archives.
 
I did attempt to do so, in connection with my attempt
to put my paper TS-QM03-1, but I received a rejection reply
that said, in part:
 
"... Your register request has been deferred.
Ordinarily we require an appropriate institutional affiliation
... please use ... your university account.
If you are trying to register from an e-mail account with
a research employer that officially sponsors your work ...
If you have no suitable institutional affiliation,
then please find someone with such an affiliation,
and with expertise in the relevant subject matter,
to sponsor your activities. ...".
 
 
I do have a university e-mail account which is
fdtsmith@mail.alumni.princeton.edu
(In fact one reason that I obtained it in July 2002 was to try
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to compy with your request that I "use ... [my] university account".)
and
I did use it in my attempt to put up my paper TS-QM03-1
but
since that attempt was rejected,
it must be that for some reason you do not consider it
to be a "university account".
I hereby request that you state your position with respect
to that university account clearly and explicitly.
 
I am self-employed, and do not have a third party "research employer".
 
I do not understand exactly what you mean when you say
that I should "find" "someone with such an affiliation"
who is "with expertise in the relevant subject matter"
to "sponsor [my] activities".
 
More particularly:
 
Exactly what would "someone" have to do to "sponsor [my] activities" ?
 
Exactly how much "expertise" would that "someone" have to have with
respect to each paper that I might want to put on the e-print archives ?
For instance, would that require such a "someone" to read in detail,
understand, and effectively referee each such paper ?
 
Exactly what is "such an affiliation" ?
For instance, would a professorship at an accredited physics
department in a USA university be sufficient, or might there
be other and/or further requirements ?
 
Exactly what would be involved in my effort to "find" such a
a "someone" ?
Especially, would I be required to pay such a "someone" for
time and effort expended to "sponsor [my] activities" ?
 
 
 
I think that my history of putting papers on the e-print archives
is relevant, so here it is:
 
When I had the e-mail account gt0109e@prism.gatech.edu at Georgia Tech,
I put up the following papers from Georgia Tech:
 
http://xxx.lanl.gov/abs/hep-ph/9301210
 
http://xxx.lanl.gov/abs/astro-ph/9302008
 
http://xxx.lanl.gov/abs/hep-th/9302030
 
http://xxx.lanl.gov/abs/hep-th/9306011
 
http://xxx.lanl.gov/abs/hep-th/9402003
 
http://xxx.lanl.gov/abs/hep-th/9403007
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
http://xxx.lanl.gov/abs/quant-ph/9503009
 
http://xxx.lanl.gov/abs/quant-ph/9503015
 
http://xxx.lanl.gov/abs/hep-ph/9512438
 
After I no longer had a Georgia Tech e-mail account,
I had for a time the account fsmith@pegasus.cau.edu at CTSPS
at Clark Atlanta University, from which I put up the following papers:
 
http://xxx.lanl.gov/abs/hep-ph/9708379
 
http://xxx.lanl.gov/abs/quant-ph/9806023
 
http://xxx.lanl.gov/abs/hep-th/9908205
 
After the CTSPS - Clark Atlanta University account ceased to be
used regularly by me, I had an e-mail discussion with the people
at xxx.lanl.gov which resulted in their telling me:
> -------------------------------------------------
>
> Delivered-To: tsmith@innerx.net
> Date: Wed, 8 Sep 1999 07:52:32 -0600
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> From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
> To: tsmith@innerx.net
> Subject: RE: register
> Cc: www-admin@xxx.lanl.gov
>
> > ould you please tell me why my request to register as
> > an author at gen-ph@xxx.lanl.gov was not accepted ?
>
> No registration is required. Just submit by e-mail
> To: gen-ph@xxx.lanl.gov
> Subject: put
> when you have a new submission to make.
>
> --------------------------------------------------
 
That arrangement, suggested by the people at xxx.lanl.gov,
was at that time satisfactory with me
and pursuant to it I put up the following papers:
 
http://arXiv.org/abs/physics/0006041
 
http://arXiv.org/abs/physics/0102042
 
That brings my history to the time of the complications
that I have encountered during July and August 2002.
 
Since the complications that I have encountered during
July and August 2002 involve whatever policy that you may have
with respect to registration,
and
since your web page at
http://arXiv.org/
states in part "... $This archive is based upon activities
supported by the U.S. National Science Foundation
under Agreement No. 0132355 (7/01-6/04) with Cornell University.$$ ...".
 
I hereby formally request to be registered as an author
on the e-print archives and that I be given
an author username and password that is as effective
as are most such author usernames and passwords,
and
I also hereby formally request that you send to me a
complete statement of any policy or policies that you
may have with respect to registration, as well as copies
of all documentation in your posession or control (including
electronic documentation) relative to such policy or policies
and the formulation of such policy or policies.
I further formally request that you preserve all such documentation
for at least the balance of the calendar year 2002, and perhaps
longer if circumstances warrant.
 
Since the web page at
http://campusgw.library.cornell.edu/cgi-bin/manntom2.cgi?section=networked&URL=g
ateway.html
lists the CU Library Gateway e-Reference Collection as including
"... arXiv.org e-print archive ..."
I am sending a copy of this messaage to LIBGATEWAY-L@cornell.edu
and a paper printout copy of this message by US mail addressed to:
 
CU Library Gateway Re: arXiv.org e-print archive
201 Olin
Library
Cornell University
Ithaca, NY 14853
 
 
 
Frank D. (Tony) Smith, Jr. 10 August 2002
 
 
 
From ???@??? Sat Aug 10 18:52:16 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 12902388360
for <tsmith@innerx.net>; Sat, 10 Aug 2002 22:14:09 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g7AMo4Y20219
for <tsmith@innerx.net>; Sat, 10 Aug 2002 18:50:07 -0400
Received: (from e-prints@localhost)
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by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g7AMo3e15938;
Sat, 10 Aug 2002 18:50:03 -0400
Date: Sat, 10 Aug 2002 18:50:03 -0400
Message-Id: <200208102250.g7AMo3e15938@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: tsmith@innerx.net
Subject: RE: request for registration
X-UIDL: B~##!$AE!!>;<!!3G5!!
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (summer 2002) due to an
ongoing reevaluation of registration policies.
Thank you for your patience.
 
From ???@??? Mon Aug 12 19:57:27 2002
Return-Path: <jp126@cornell.edu>
Delivered-To: tsmith@innerx.net
Received: from postoffice.mail.cornell.edu (postoffice.mail.cornell.edu [132.236.56.7])
by leap.innerx.net (Postfix) with ESMTP id 15182388364
for <tsmith@innerx.net>; Mon, 12 Aug 2002 20:37:00 +0000 (/etc/localtime)
Received: from headlibrarian2.cornell.edu (headlibrarian2.psl.cornell.edu [132.236.40.30])
by postoffice.mail.cornell.edu (8.9.3/8.9.3) with ESMTP id RAA12968;
Mon, 12 Aug 2002 17:13:17 -0400 (EDT)
Message-Id: <5.1.0.14.2.20020812165355.01a66088@postoffice.mail.cornell.edu>
X-Sender: jp126@postoffice.mail.cornell.edu (Unverified)
X-Mailer: QUALCOMM Windows Eudora Version 5.1
Date: Mon, 12 Aug 2002 17:13:16 -0400
To: tsmith@innerx.net
From: Jean Poland <jp126@cornell.edu>
Subject: Fwd: request for registration
Cc: paul Ginsparg <ginsparg@cornell.edu>, esw3@cornell.edu,
hth2@cornell.edu
Mime-Version: 1.0
Content-Type: multipart/alternative;
boundary="=====================_698937018==_.ALT"
X-UIDL: 7PI"!UoH!!@DT"!_Cn"!
 
<html><html>
<font size=3>Dear Dr. Smith:<br><br>
I am responding to your note to the Cornell University Library Gateway
about your submission to arXiv.&nbsp; At this time we are reviewing the
policies for submission of material to arXiv and I will be happy to
forward a copy of those to you when we they are complete.&nbsp; We are
also reviewing the registration process.<br><br>
Your submission has been deferred for review, as are all submissions from
a &quot;.net&quot; address.&nbsp; A representative of arXiv will respond
to your request within the week.&nbsp; <br><br>
I appreciate your patience in this matter.<br><br>
Jean Poland<br><br>
<br>
<blockquote type=cite class=cite cite><blockquote type=cite class=cite cite>Date:
Sat, 10 Aug 2002 18:49:49 -0400<br>
To: register-query@arXiv.org<br>
From: Tony Smith &lt;tsmith@innerx.net&gt;<br>
Subject: request for registration<br>
Cc: tsmith@innerx.net, LIBGATEWAY-L@cornell.edu (LIBGATEWAY-L)<br>
Reply-To: LIBGATEWAY-L@cornell.edu<br>
Sender: owner-LIBGATEWAY-L@cornell.edu<br><br>
As you can tell by checking correspondence files over July and August
2002,<br>
I have had complications with respect to attempts to put<br>
papers on the e-print archives.<br><br>
Eventually my put of<br>
<a href="http://arxiv.org/abs/physics/0207095" 
eudora="autourl">http://arXiv.org/abs/physics/0207095</a><br>
was accepted, as was my replacement to correct some material<br>
about the Kobayashi-maskawa phase.<br><br>
However, my attempt to put my paper TS-QM03-1 entitled<br>
Penrose-Hameroff Quantum Tubulin Electrons,<br>
Chiao Gravity Antennas, and Mead Resonance<br>
was rejected, and even though I sought reconsideration,<br>
and as far as I know it still stands rejected.<br><br>
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<br>
In order to resolve the matter of my status with clarity,<br>
and to avoid future complications and perhaps to<br>
expedite your reconsideration of my paper TS-QM03-1<br>
I am sending this my request that I be registered as<br>
an author on the e-print archives.<br><br>
I did attempt to do so, in connection with my attempt<br>
to put my paper TS-QM03-1, but I received a rejection reply<br>
that said, in part:<br><br>
&quot;... Your register request has been deferred.<br>
Ordinarily we require an appropriate institutional affiliation<br>
... please use ... your university account.<br>
If you are trying to register from an e-mail account with<br>
a research employer that officially sponsors your work ...<br>
If you have no suitable institutional affiliation,<br>
then please find someone with such an affiliation,<br>
and with expertise in the relevant subject matter,<br>
to sponsor your activities. ...&quot;.<br><br>
<br>
I do have a university e-mail account which is<br>
fdtsmith@mail.alumni.princeton.edu<br>
&nbsp;(In fact one reason that I obtained it in July 2002 was to
try<br>
&nbsp; to compy with your request that I &quot;use ... [my] university
account&quot;.)<br>
and<br>
I did use it in my attempt to put up my paper TS-QM03-1<br>
but<br>
since that attempt was rejected,<br>
it must be that for some reason you do not consider it<br>
to be a &quot;university account&quot;.<br>
I hereby request that you state your position with respect<br>
to that university account clearly and explicitly.<br><br>
I am self-employed, and do not have a third party &quot;research
employer&quot;.<br><br>
I do not understand exactly what you mean when you say<br>
that I should &quot;find&quot; &quot;someone with such an
affiliation&quot;<br>
who is &quot;with expertise in the relevant subject matter&quot;<br>
to &quot;sponsor [my] activities&quot;.<br><br>
More particularly:<br><br>
&nbsp; Exactly what would &quot;someone&quot; have to do to &quot;sponsor
[my] activities&quot; ?<br><br>
&nbsp; Exactly how much &quot;expertise&quot; would that
&quot;someone&quot; have to have with<br>
&nbsp; respect to each paper that I might want to put on the e-print
archives ?<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; For instance, would that require
such a &quot;someone&quot; to read in detail,<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; understand, and effectively referee
each such paper ?<br><br>
&nbsp; Exactly what is &quot;such an affiliation&quot; ?<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; For instance, would a professorship
at an accredited physics<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; department in a USA university be
sufficient, or might there<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; be other and/or further requirements
?<br><br>
&nbsp; Exactly what would be involved in my effort to &quot;find&quot;
such a<br>
&nbsp; a &quot;someone&quot; ?<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; Especially, would I be required to
pay such a &quot;someone&quot; for<br>
&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; time and effort expended to
&quot;sponsor [my] activities&quot; ?<br><br>
<br><br>
I think that my history of putting papers on the e-print archives<br>
is relevant, so here it is:<br><br>
When I had the e-mail account gt0109e@prism.gatech.edu at Georgia
Tech,<br>
I put up the following papers from Georgia Tech:<br><br>
<a href="http://xxx.lanl.gov/abs/hep-ph/9301210" eudora="autourl">http://xxx.lanl.gov/abs/hep-
ph/9301210</a><br><br>
<a href="http://xxx.lanl.gov/abs/astro-ph/9302008" eudora="autourl">http://xxx.lanl.gov/abs/astro-
ph/9302008</a><br><br>
<a href="http://xxx.lanl.gov/abs/hep-th/9302030" eudora="autourl">http://xxx.lanl.gov/abs/hep-
th/9302030</a><br><br>
<a href="http://xxx.lanl.gov/abs/hep-th/9306011" eudora="autourl">http://xxx.lanl.gov/abs/hep-
th/9306011</a><br><br>
<a href="http://xxx.lanl.gov/abs/hep-th/9402003" eudora="autourl">http://xxx.lanl.gov/abs/hep-
th/9402003</a><br><br>
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<a href="http://xxx.lanl.gov/abs/hep-th/9403007" eudora="autourl">http://xxx.lanl.gov/abs/hep-
th/9403007</a><br><br>
<a href="http://xxx.lanl.gov/abs/hep-ph/9501252" eudora="autourl">http://xxx.lanl.gov/abs/hep-
ph/9501252</a><br><br>
<a href="http://xxx.lanl.gov/abs/quant-ph/9503009" eudora="autourl">http://xxx.lanl.gov/abs/quant-
ph/9503009</a><br><br>
<a href="http://xxx.lanl.gov/abs/quant-ph/9503015" eudora="autourl">http://xxx.lanl.gov/abs/quant-
ph/9503015</a><br><br>
<a href="http://xxx.lanl.gov/abs/hep-ph/9512438" eudora="autourl">http://xxx.lanl.gov/abs/hep-
ph/9512438</a><br><br>
After I no longer had a Georgia Tech e-mail account,<br>
I had for a time the account fsmith@pegasus.cau.edu at CTSPS<br>
at Clark Atlanta University, from which I put up the following
papers:<br><br>
<a href="http://xxx.lanl.gov/abs/hep-ph/9708379" eudora="autourl">http://xxx.lanl.gov/abs/hep-
ph/9708379</a><br><br>
<a href="http://xxx.lanl.gov/abs/quant-ph/9806023" eudora="autourl">http://xxx.lanl.gov/abs/quant-
ph/9806023</a><br><br>
<a href="http://xxx.lanl.gov/abs/hep-th/9908205" eudora="autourl">http://xxx.lanl.gov/abs/hep-
th/9908205</a><br><br>
After the CTSPS - Clark Atlanta University account ceased to be<br>
used regularly by me, I had an e-mail discussion with the people<br>
at xxx.lanl.gov which resulted in their telling me:<br>
&gt; -------------------------------------------------<br>
&gt;<br>
&gt; Delivered-To: tsmith@innerx.net<br>
&gt; Date: Wed, 8 Sep 1999 07:52:32 -0600<br>
&gt; From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)<br>
&gt; To: tsmith@innerx.net<br>
&gt; Subject: RE: register<br>
&gt; Cc: www-admin@xxx.lanl.gov<br>
&gt;<br>
&gt; &gt; ould you please tell me why my request to register as<br>
&gt; &gt; an author at gen-ph@xxx.lanl.gov was not accepted ?<br>
&gt;<br>
&gt; No registration is required. Just submit by e-mail<br>
&gt; To: gen-ph@xxx.lanl.gov<br>
&gt; Subject: put<br>
&gt; when you have a new submission to make.<br>
&gt;<br>
&gt; --------------------------------------------------<br><br>
That arrangement, suggested by the people at xxx.lanl.gov,<br>
was at that time satisfactory with me<br>
and pursuant to it I put up the following papers:<br><br>
<a href="http://arxiv.org/abs/physics/0006041" 
eudora="autourl">http://arXiv.org/abs/physics/0006041</a><br><br>
<a href="http://arxiv.org/abs/physics/0102042" 
eudora="autourl">http://arXiv.org/abs/physics/0102042</a><br><br>
That brings my history to the time of the complications<br>
that I have encountered during July and August 2002.<br><br>
Since the complications that I have encountered during<br>
July and August 2002 involve whatever policy that you may have<br>
with respect to registration,<br>
and<br>
since your web page at<br>
<a href="http://arxiv.org/" eudora="autourl">http://arXiv.org/</a><br>
states in part &quot;... $This archive is based upon activities<br>
supported by the U.S. National Science Foundation<br>
under Agreement No. 0132355 (7/01-6/04) with Cornell University.$$
...&quot;.<br><br>
I hereby formally request to be registered as an author<br>
on the e-print archives and that I be given<br>
an author username and password that is as effective<br>
as are most such author usernames and passwords,<br>
and<br>
I also hereby formally request that you send to me a<br>
complete statement of any policy or policies that you<br>
may have with respect to registration, as well as copies<br>
of all documentation in your posession or control (including<br>
electronic documentation) relative to such policy or policies<br>
and the formulation of such policy or policies.<br>
I further formally request that you preserve all such documentation<br>
for at least the balance of the calendar year 2002, and perhaps<br>
longer if circumstances warrant.<br><br>
Since the web page at<br>
<a href="http://campusgw.library.cornell.edu/cgi-bin/manntom2.cgi?section=networked&amp;URL=g" 
eudora="autourl">http://campusgw.library.cornell.edu/cgi-bin/manntom2.cgi?
section=networked&amp;URL=g</a><br>
ateway.html<br>
lists the CU Library Gateway e-Reference Collection as including<br>
&quot;... arXiv.org e-print archive ...&quot;<br>
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I am sending a copy of this messaage to LIBGATEWAY-L@cornell.edu<br>
and a paper printout copy of this message by US mail addressed
to:<br><br>
CU Library Gateway Re: arXiv.org e-print archive<br>
201 Olin<br>
Library<br>
Cornell University<br>
Ithaca, NY 14853<br><br>
<br><br>
Frank D. (Tony) Smith, Jr.&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; 10 August
2002</blockquote></blockquote>
<x-sigsep><p></x-sigsep>
Jean
Poland&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
<br>
Associate University Librarian for Engineering, Mathematics, and Physical
Sciences<br>
293 Clark Hall of Science<br>
Cornell University&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; <br>
Ithaca, NY 14853-2501<br>
Email:jp126@cornell.edu<br>
Phone: 607/255-4016<br>
Fax: 607/255-5288<br>
Web:
<a href="http://www.library.cornell.edu/EMPSL/" 
eudora="autourl">http://www.library.cornell.edu/EMPSL/</a></font></html>
 
</html>
From ???@??? Mon Aug 12 20:13:42 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 0B6D1388360
for <tsmith@innerx.net>; Mon, 12 Aug 2002 23:36:45 +0000 (/etc/localtime)
Received: from [65.58.22.122] (dialup-65.58.22.122.Dial1.Atlanta1.Level3.net [65.58.22.122])
by suid.innerx.net (Postfix) with ESMTP
id F1B6D10E32C; Mon, 12 Aug 2002 19:32:27 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b97dfc1f5116@[209.246.177.205]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 12 Aug 2002 20:12:02 -0400
To: jp126@cornell.edu
From: Tony Smith <tsmith@innerx.net>
Subject: Re: Fwd: request for registration
Cc: ginsparg@cornell.edu, esw3@cornell.edu, hth2@cornell.edu,
tsmith@innerx.net
X-UIDL: !%)#!hiF!!eD$#!c;I"!
 
Thank you very much for your reply to my message requesting
that I be registered as an author for submission of papers
to the e-print archives at arxiv.org.
 
Since you "... are reviewing the policies for submission of material
to arXiv ..." and "... are also reviewing the registration process. ...",
I would like to let you know that I have no problem whatsoever
with waiting a reasonable time for you for formulate such policies,
as I think that it is much better to take some time to formulate a good
policy than to rush the formulation process.
 
Perhaps some of the information (and some of my questions) in my request
might be helpful to you in the formulation process.
 
In any event, whatever you eventually decide, I would like to thank
you very much for the courtesy of a reply from a human being.
 
As I said, please feel free, as far as my request is concerned,
to take whatever reasonable time you need for policy formulation,
and
thank you for agreeing to forward to me a copy of the resulting policy
when it has been formulated.
 
 
Frank D. (Tony) Smith, Jr. 12 August 202
 
Delivered-To: tsmith@innerx.net
X-Sender: tsmith@pop3.innerx.net
Mime-Version: 1.0
Date: Mon, 26 Aug 2002 07:03:42 -0400
To: jp126@cornell.edu
From: Tony Smith <tsmith@innerx.net>
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Subject: Re: paper and registration
Cc: ginsparg@cornell.edu, esw3@cornell.edu, hth2@cornell.edu,
        tsmith@innerx.net

As it has been about two weeks since I last heard from you about my two
requests:

1 - that my paper TS-QM03-1 be put on the gen-ph archive; and

2 - that I be registered on the e-print archives as an author, with an
author username and password;

I am sending this message to inquire about the status of those two requests.

As I said about two weeks ago, I have no problem whatsoever with waiting a
reasonable
time for you for formulate registration policies, as I think that it is
much better to take
some time to formulate a good policy than to rush the formulation process.
I am only sending this message in order to avoid having either or both of
my requests forgotten.

Frank D. (Tony) Smith, Jr.                   26 August 2002

 
From ???@??? Mon Sep 09 01:31:28 2002
Return-Path: <register-query@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 260C1388363
for <tsmith@innerx.net>; Mon, 9 Sep 2002 01:27:33 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g8928eY00630
for <tsmith@innerx.net>; Sun, 8 Sep 2002 22:08:42 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g8928Zm06439;
Sun, 8 Sep 2002 22:08:35 -0400
Date: Sun, 8 Sep 2002 22:08:35 -0400
Message-Id: <200209090208.g8928Zm06439@xxx.arxiv.cornell.edu>
From: register-query@arXiv.org (register-query for arXiv.org)
To: tsmith@innerx.net
Subject: RE: request for registration
Cc:
X-UIDL: I8D"!c\0"!ZDS!!TZ;!!
 
> Date: Sat, 10 Aug 2002 18:49:49 -0400
> To: register-query@arXiv.org
> From: Tony Smith <tsmith@innerx.net>
> Subject: request for registration
> Cc: tsmith@innerx.net, LIBGATEWAY-L@cornell.edu
> ...
>
> I do have a university e-mail account which is
> fdtsmith@mail.alumni.princeton.edu
 
Alumni addresses do not count as current affiliation.
 
> I think that my history of putting papers on the e-print archives
> is relevant, so here it is:
 
This is no longer xxx.lanl.gov, so the history is not strictly relevant.
Moreover the nature of your former use of institional e-mail accounts is
unclear.
 
> When I had the e-mail account gt0109e@prism.gatech.edu at Georgia Tech,
> I put up the following papers from Georgia Tech:
> ...
> After the CTSPS - Clark Atlanta University account ceased to be
> used regularly by me, I had an e-mail discussion with the people
> at xxx.lanl.gov which resulted in their telling me:
> ..
> That arrangement, suggested by the people at xxx.lanl.gov,
> was at that time satisfactory with me
> and pursuant to it I put up the following papers:
 
There is no evidence that any of these has been considered peer-reviewable by
a conventional journal (formerly hep-th/9302030 claimed do have been published
in Phys Rev D, we do not know the origin of that error -- the erroneous
Journal-ref has been removed.)
 
The policy here is to restrict submissions to those that would be considered



Cornell02.html

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Cornell02ed.html[4/16/18, 1:48:01 AM]

peer-reviewable by conventional journals. That is what sponsorship by someone
with expertise in the subject matter means in your case, without a suitable
institutional sponsorship for your activities.
 
Do not send further messages to any address other than this one.
Any message sent to any other address will be put at the bottom of the queue,
and take that much longer to receive response.
 
From ???@??? Mon Sep 09 02:03:15 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 06BEF388360
for <tsmith@innerx.net>; Mon, 9 Sep 2002 05:20:29 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g8961iY07148
for <tsmith@innerx.net>; Mon, 9 Sep 2002 02:01:44 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g8961gj13751;
Mon, 9 Sep 2002 02:01:42 -0400
Date: Mon, 9 Sep 2002 02:01:42 -0400
Message-Id: <200209090601.g8961gj13751@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: tsmith@innerx.net
Subject: RE: RE: request for registration
X-UIDL: =HS"!0a!#!M`'"!+Xj"!
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (Fall 2002) due to an
ongoing reevaluation of registration policies.
Thank you for your patience.
 
From ???@??? Mon Sep 09 02:03:14 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 93974388360
for <tsmith@innerx.net>; Mon, 9 Sep 2002 05:20:27 +0000 (/etc/localtime)
Received: from [65.58.22.250] (dialup-65.58.22.250.Dial1.Atlanta1.Level3.net [65.58.22.250])
by suid.innerx.net (Postfix) with ESMTP
id 6334910E244; Mon, 9 Sep 2002 01:17:04 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9a1e50b1ea1@[209.246.190.254]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 9 Sep 2002 02:03:02 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: RE: request for registration
Cc: tsmith@innerx.net
X-UIDL: ~<'"!/VY!!/XV"!9#-"!
 
You say: "... formerly hep-th/9302030 claimed do have been published
in Phys Rev D, we do not know the origin of that error -- the erroneous
Journal-ref has been removed ...".
 
I do not know the origin of that error either. I did not submit
that paper to any journal (including Phys Rev D) for publication,
and I thank you for removing any erroneous journal references.
 
As I understand it, you have rejected my request to be
registered as an author, but I am unclear about what you
mean by
"... sponsorship by someone with expertise in the subject
matter area means in ...[my]... case ...
that would be considered peer-reviewable by conventional journals. ...".
 
Do you mean that I must have publication acceptance by
a "conventional journal" prior to making any further put to
the e-print archives?
 
Is that a uniform policy for all persons without "institutional
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sponsosrship"?
 
In particular, with respect to my attempt to put my paper TS-QM03-1
entitled
Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance
on the gen-ph e-print archive,
which is what led to this exchange of communications,
 
I have contributed that paper to a meeting:
 
Quantum Mind 2003
Consciousness, Quantum Physics and the Brain
March 15-19, 2003, University of Arizona, Tucson, Arizona
 
whose organizing committee is
Stuart Hameroff, Paavo Pylkkanen, Jack Tuszynski, Dick Bierman,
Nancy Woolf,Scott Hagan, Avner Priel, Fred Thaheld, Adele Behar,
Pierre St. Hilaire, Paola Zizzi, Alexander Wendt, Andrew Duggins,
Harald Walach, Jeffrey Satinover.
 
Would an e-mail message to you from a member of the organizing
committee be sufficient
"sponsorship by someone with expertise in the subject"
for my paper TS-QM03-1 to be put on the gen-ph e-print archive?
 
If so, how should such an e-mail message be addressed,
and what should be its content?
 
Frank D. (Tony) Smith, Jr. 9 Sep 2002
 
 
 
 
 
From ???@??? Mon Sep 09 09:33:06 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id F0290388360
for <tsmith@innerx.net>; Mon, 9 Sep 2002 12:46:23 +0000 (/etc/localtime)
Received: from [209.246.184.119] (dialup-209.246.184.119.Dial1.Atlanta1.Level3.net 
[209.246.184.119])
by suid.innerx.net (Postfix) with ESMTP
id A39DD10E302; Mon, 9 Sep 2002 08:43:00 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9a249411f58@[65.58.22.250]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 9 Sep 2002 09:29:01 -0400
To: swimp@shaw.ca
From: Tony Smith <tsmith@innerx.net>
Subject: internet etc
Cc: tsmith@innerx.net
X-UIDL: `g<!!GR+#!TmG!!^"]"!
 
Gary, I have submitted a paper entitled
 
Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance
 
to a meeting
http://www.consciousness.arizona.edu/quantum-mind2/
Quantum Mind 2003
Consciousness, Quantum Physics and the Brain
March 15-19, 2003, University of Arizona, Tucson, Arizona.
 
 
So that people could read my paper,
I not only put it on my web site at
http://www.innerx.net/personal/tsmith/QM03.pdf (pdf file)
http://www.innerx.net/personal/tsmith/QuantumMind2003.html (html format)
 
but I also attempted to put it on the e-print archive
for general physics (gen-ph).
 
On 8 August 2002, my attempt to put it up was rejected.
 
As a matter of note, the e-print archive web site at
http://arXiv.org/new/
states:



Cornell02.html

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Cornell02ed.html[4/16/18, 1:48:01 AM]

"... 13 Dec 2001
arXiv.org main site hardware operations transferred
to the Cornell University Library site
cul.arXiv.org = xxx.arXiv.cornell.edu
...
4 Sep 2001
Administrative oversight for arXiv operations transferred
to the Cornell University Library (CUL),
and configuration of the cul.arXiv.org = xxx.arXiv.cornell.edu
mirror site proceeds. ...",
 
so that Cornell, rather than Los Alamos, is now running the
e-print archives.
 
Since I wanted my paper put up, I corresponded with the Cornell
archives asking to be registered as an author and that the
paper be put on the gen-ph archive.
 
In that correspondence, I pointed out that I had put up
a number of papers (over a dozen) since 1993.
 
Last night (Sunday 8 September 2002) I received a rejection
from register-query@arXiv.org (register-query for arXiv.org)
that said:
----------------------------------------------------------------
"... Alumni addresses do not count as current affiliation. ...
This is no longer xxx.lanl.gov, so the history is not strictly relevant.
Moreover
the nature of your former use of institional e-mail accounts is unclear.
...
There is no evidence that any of these [papers that I had put up
since 1993] has been considered peer-reviewable by a conventional journal
...
The policy here is to restrict submissions to those that would
be considered peer-reviewable by conventional journals.
That is what sponsorship by someone with expertise in the subject matter
means in your case, without a suitable institutional sponsorship for
your activities.
Do not send further messages to any address other than this one.
Any message sent to any other address will be put at the bottom
of the queue, and take that much longer to receive response. ...".
----------------------------------------------------------------
 
I did reply as they requested (evidently they did not like the
fact that I had sent messages to the Cornell University Library
people, who are supposed to be in charge of the archives),
and
I asked whether
"... an e-mail message to you from a member of the organizing
committee [of the Arizona meeting] be sufficient
"sponsorship by someone with expertise in the subject"
for my paper [I gave it a number] TS-QM03-1 to be put on
the gen-ph e-print archive? ...".
 
I sent that message last night, and I have not yet received
a reply.
 
No matter what that reply might be,
this situation, especially their implication that none of
my work since 1993 is worthy of publication,
and
the impression that I have that I am being held to
a different standard from most other submitters,
makes me unhappy,
so much so that I am not going to participate in any
more internet science stuff, other than to leave my
web site on the web as it is as of now.
 
Therefore, I may not reply to any more science-related
e-mail messages, and I want you to know why so that
you won't think that I am unhappy with you (or any other
friend who sends me e-mail and gets no reply) when I don't reply.
 
I guess that I am doing what the Cornell archive people want
me to do, go away, but it seems to me that they hold all the
cards and resistance is futile.
>From my point of view, sometimes the bad guys do win,
and I feel too old and tired to fight any more.
 
Tony 9 Sep 2002
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From ???@??? Mon Sep 09 10:35:13 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd6mo2so.prod.shaw.ca (h24-71-223-10.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id 022E6388363
for <tsmith@innerx.net>; Mon, 9 Sep 2002 13:51:47 +0000 (/etc/localtime)
Received: from pd3mr3so.prod.shaw.ca (pd3mr3so-ser.prod.shaw.ca [10.0.141.179])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H260087XDBZT0@l-daemon> for tsmith@innerx.net; Mon,
09 Sep 2002 08:23:59 -0600 (MDT)
Received: from pn2ml6so.prod.shaw.ca
(pn2ml6so-qfe0.prod.shaw.ca [10.0.121.150]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2600HOGDDOFS@l-daemon> for tsmith@innerx.net; Mon,
09 Sep 2002 08:25:00 -0600 (MDT)
Received: from shaw.ca (h24-87-78-153.cg.shawcable.net [24.87.78.153])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2600AAVDDOJC@l-daemon> for tsmith@innerx.net; Mon,
09 Sep 2002 08:25:00 -0600 (MDT)
Date: Mon, 09 Sep 2002 08:20:42 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: Re: internet etc
Sender: ggford@prod.shaw.ca
To: Tony Smith <tsmith@innerx.net>
Cc: goslinga@shaw.ca
Reply-To: swimp@shaw.ca
Message-id: <3D7CAE3A.6EDE85D7@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
X-Accept-Language: en
References: <l03102800b9a249411f58@[65.58.22.250]>
X-UIDL: RW$!!`%l"!JHV!!_eo"!
 
Thanks for the info, Tony.
 
Dr. Goslinga and I were discussing this morning
the arXiv option, but it clearly now appears that
the Academic Mafia has now captured THAT
also. We are are well aware - at least in Industry -
that Plagiarism is rampant and a 'way of doing
business' for those in entrenched positions.
 
The 'Peer' review gimmick allows a 'colleaguial'
clique to 'review' papers for creative input they'
themselves are seemingly incapable of generating
themselves, then RIGGING the System by rejectting
THAT from which they in fact STEAL!
 
My opinion of Academia is exactly the same.
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The DARK AGES Approach with a Rush and Roar!
 
Gary swimp@shaw.ca
 
Tony Smith wrote:
 
> Gary, I have submitted a paper entitled
>
> Penrose-Hameroff Quantum Tubulin Electrons,
> Chiao Gravity Antennas, and Mead Resonance
>
> to a meeting
> http://www.consciousness.arizona.edu/quantum-mind2/
> Quantum Mind 2003
> Consciousness, Quantum Physics and the Brain
> March 15-19, 2003, University of Arizona, Tucson, Arizona.
>
> So that people could read my paper,
> I not only put it on my web site at
> http://www.innerx.net/personal/tsmith/QM03.pdf (pdf file)
> http://www.innerx.net/personal/tsmith/QuantumMind2003.html (html format)
>
> but I also attempted to put it on the e-print archive
> for general physics (gen-ph).
>
> On 8 August 2002, my attempt to put it up was rejected.
>
> As a matter of note, the e-print archive web site at
> http://arXiv.org/new/
> states:
> "... 13 Dec 2001
> arXiv.org main site hardware operations transferred
> to the Cornell University Library site
> cul.arXiv.org = xxx.arXiv.cornell.edu
> ...
> 4 Sep 2001
> Administrative oversight for arXiv operations transferred
> to the Cornell University Library (CUL),
> and configuration of the cul.arXiv.org = xxx.arXiv.cornell.edu
> mirror site proceeds. ...",
>
> so that Cornell, rather than Los Alamos, is now running the
> e-print archives.
>
> Since I wanted my paper put up, I corresponded with the Cornell
> archives asking to be registered as an author and that the
> paper be put on the gen-ph archive.
>
> In that correspondence, I pointed out that I had put up
> a number of papers (over a dozen) since 1993.
>
> Last night (Sunday 8 September 2002) I received a rejection
> from register-query@arXiv.org (register-query for arXiv.org)
> that said:
> ----------------------------------------------------------------
> "... Alumni addresses do not count as current affiliation. ...
 
Okay. NO University Position,
so "Go Straight to Hell!" - it is
consistent with myn Theoiy!
 
Thew wholle Idea of Science is
TESTING NOT 'Colleagiality' !
 
> This is no longer xxx.lanl.gov, so the history is not strictly relevant.
> Moreover
> the nature of your former use of institional e-mail accounts is unclear.
> ...
> There is no evidence that any of these [papers that I had put up
> since 1993] has been considered peer-reviewable by a conventional journal
> ...
> The policy here is to restrict submissions to those that would
> be considered peer-reviewable by conventional journals.
> That is what sponsorship
 
SPONSORSHIP! MAFIA! If you don't belong
to the Club or have a friend in it ...
"Go Straight to Hell!"
 
> by someone with expertise in the subject matter
> means in your case, without a suitable institutional sponsorship for
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> your activities.
> Do not send further messages to any address other than this one.
> Any message sent to any other address will be put at the bottom
> of the queue, and take that much longer to receive response. ...".
> ----------------------------------------------------------------
>
> I did reply as they requested (evidently they did not like the
> fact that I had sent messages to the Cornell University Library
> people, who are supposed to be in charge of the archives),
> and
> I asked whether
> "... an e-mail message to you from a member of the organizing
> committee [of the Arizona meeting] be sufficient
> "sponsorship by someone with expertise in the subject"
> for my paper [I gave it a number] TS-QM03-1 to be put on
> the gen-ph e-print archive? ...".
 
Obviously, they do NOT want you
to have the chance of gathering 'ebidence'
as to their perfidity!
 
> I sent that message last night, and I have not yet received
> a reply.
>
> No matter what that reply might be,
> this situation, especially their implication that none of
> my work since 1993 is worthy of publication,
> and
> the impression that I have that I am being held to
> a different standard from most other submitters,
> makes me unhappy,
> so much so that I am not going to participate in any
> more internet science stuff, other than to leave my
> web site on the web as it is as of now.
>
> Therefore, I may not reply to any more science-related
> e-mail messages, and I want you to know why so that
> you won't think that I am unhappy with you (or any other
> friend who sends me e-mail and gets no reply) when I don't reply.
>
> I guess that I am doing what the Cornell archive people want
> me to do, go away, but it seems to me that they hold all the
> cards and resistance is futile.
 
They want you to go away and die,
basically, Tony - DON'T GIVE IN!
 
Don't let the Mafia get to you!
 
Don't let them win!
 
> >From my point of view, sometimes the bad guys do win,
> and I feel too old and tired to fight any more.
 
You better believe that they 'Win';
that what the 'Winner/Loser' terminology
so permeating our Whole Society means!
 
Chin Up! There are Intelligent People
'Out There' who AREN'T FAKES, Cheats
or Thieves!
 
> Tony 9 Sep 2002
 
Gary 2002 Sep 09
 
--
Gary Gene "Far Too Stupid to put Theory over Experience!" Ford
Iowan Idiot Extraordinaire - swimp@shaw.ca
http://www.goodfelloweb.com/poems/gford1.html
http://pw1.netcom.com/~mthorn/afogbank.htm
http://pw1.netcom.com/~mthorn/eulogy.htm
http://pw1.netcom.com/~mthorn/eulogy2.htm
http://www.angelfire.com/tx2/kainwhitten/ggfhush.html
http://www.angelfire.com/tx2/kainwhitten/ggflook.html
http://www.angelfire.com/tx2/kainwhitten/ggftypos.html
http://members.shaw.ca/swimp/plasma.html
click links for poems/last for 1972 UAFx ArcJet photos
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From ???@??? Tue Sep 10 17:23:57 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd2mo3so.prod.shaw.ca (h24-71-223-10.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id 4EABB388360
for <tsmith@innerx.net>; Tue, 10 Sep 2002 04:59:14 +0000 (/etc/localtime)
Received: from pd4mr2so.prod.shaw.ca
(pd4mr2so-qfe3.prod.shaw.ca [10.0.141.213]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2700IF9JPVWP@l-daemon> for tsmith@innerx.net; Mon,
09 Sep 2002 23:39:31 -0600 (MDT)
Received: from pn2ml8so.prod.shaw.ca
(pn2ml8so-qfe0.prod.shaw.ca [10.0.121.152]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2700EH0JPVYE@l-daemon> for tsmith@innerx.net; Mon,
09 Sep 2002 23:39:31 -0600 (MDT)
Received: from shaw.ca (h24-87-78-153.cg.shawcable.net [24.87.78.153])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H27000RIJPVN6@l-daemon> for tsmith@innerx.net; Mon,
09 Sep 2002 23:39:31 -0600 (MDT)
Date: Mon, 09 Sep 2002 23:35:12 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: Re: internet etc
Sender: ggford@prod.shaw.ca
To: Tony Smith <tsmith@innerx.net>
Reply-To: swimp@shaw.ca
Message-id: <3D7D8490.94C31916@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
X-Accept-Language: en
References: <l03102800b9a249411f58@[65.58.22.250]>
X-UIDL: 0^'#!+;o"!<W:!!hlk!!
 
Tony Smith wrote:
 
> Gary, I have submitted a paper entitled
>
> Penrose-Hameroff Quantum Tubulin Electrons,
> Chiao Gravity Antennas, and Mead Resonance
>
> to a meeting
> http://www.consciousness.arizona.edu/quantum-mind2/
> Quantum Mind 2003
> Consciousness, Quantum Physics and the Brain
> March 15-19, 2003, University of Arizona, Tucson, Arizona.
>
> So that people could read my paper,
> I not only put it on my web site at
> http://www.innerx.net/personal/tsmith/QM03.pdf (pdf file)
> http://www.innerx.net/personal/tsmith/QuantumMind2003.html (html format)
>
> but I also attempted to put it on the e-print archive
> for general physics (gen-ph).
>
> On 8 August 2002, my attempt to put it up was rejected.
> ... No matter what that reply might be,
> this situation, especially their implication that none of
> my work since 1993 is worthy of publication,
> and
> the impression that I have that I am being held to
> a different standard from most other submitters,
> makes me unhappy,
 
I think you have discovered the great
underwater extent of the Intellectual Mafia.
 
> so much so that I am not going to participate in any
> more internet science stuff, other than to leave my
> web site on the web as it is as of now.
 
Pitty! That you will punish yourself and others who
are or would be interested in your work because of
the actions of some asswholes at Cornell ...
 
> Therefore, I may not reply to any more science-related
> e-mail messages, and I want you to know why so that
> you won't think that I am unhappy with you (or any other
> friend who sends me e-mail and gets no reply) when I don't reply.
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'MAY Not" or "WILL NOT" ?!
 
> I guess that I am doing what the Cornell archive people want
> me to do, go away, but it seems to me that they hold all the
> cards and resistance is futile.
 
They want you to grow old and die.
They are Institutional Apparatchiks.
The Soviet Union was just State Capitalism.
They Are Institutional STALINISTS.
By Killing your Ideas they are Killing You.
 
UNFETTERED Governmental and Institution Power,
Unrestricted abuse of the Creative by the Uncreative,
It is the Name of the Alpha Primate Game these days.
 
> >From my point of view, sometimes the bad guys do win,
> and I feel too old and tired to fight any more.
 
If you want to fight, I am on your side!
 
My correspondent Bill - I cc'd my letter to him to you,
last night - is a JPL/Cal Tech Astronomer. Although
he has 75 or so Observational Papers, he seems a
good person, not the asswholes, we have been
discussing, of Cornell arXiv
 
> Tony 9 Sep 2002
 
Gary 2002 Sep 9
 
--
Gary Gene "Far Too Stupid to put Theory over Experience!" Ford
Iowan Idiot Extraordinaire - swimp@shaw.ca
http://www.goodfelloweb.com/poems/gford1.html
http://pw1.netcom.com/~mthorn/afogbank.htm
http://pw1.netcom.com/~mthorn/eulogy.htm
http://pw1.netcom.com/~mthorn/eulogy2.htm
http://www.angelfire.com/tx2/kainwhitten/ggfhush.html
http://www.angelfire.com/tx2/kainwhitten/ggflook.html
http://www.angelfire.com/tx2/kainwhitten/ggftypos.html
http://members.shaw.ca/swimp/plasma.html
click links for poems/last for 1972 UAFx ArcJet photos
 
 
 
From ???@??? Tue Sep 10 17:24:15 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd2mo1so.prod.shaw.ca (h24-71-223-10.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id C5982388365
for <tsmith@innerx.net>; Tue, 10 Sep 2002 20:33:46 +0000 (/etc/localtime)
Received: from pd6mr4so.prod.shaw.ca
(pd6mr4so-qfe3.prod.shaw.ca [10.0.141.219]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2800C29R1JQK@l-daemon> for tsmith@innerx.net; Tue,
10 Sep 2002 15:15:19 -0600 (MDT)
Received: from pn2ml1so.prod.shaw.ca
(pn2ml1so-qfe0.prod.shaw.ca [10.0.121.145]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H28008Q1QZY4H@l-daemon> for tsmith@innerx.net; Tue,
10 Sep 2002 15:14:22 -0600 (MDT)
Received: from shaw.ca (h24-87-78-153.cg.shawcable.net [24.87.78.153])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2800DT0R1JK1@l-daemon> for tsmith@innerx.net; Tue,
10 Sep 2002 15:15:19 -0600 (MDT)
Date: Tue, 10 Sep 2002 15:11:00 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: Are you okay?
Sender: ggford@prod.shaw.ca
To: tsmith@innerx.net
Reply-To: swimp@shaw.ca
Message-id: <3D7E5FE4.7C72D431@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
X-Accept-Language: en
X-UIDL: @[I"!2+n"!bXU"!RS@"!
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Tony,
 
are you okay?
 
Well, I hope you are as as best as can be expected
after your discovery that your Non-Univeristy/
Non-Governmenal/Non-Industrial Non-PhD status
renders you deemable 'Incomptent' and 'Un-Peer-
-Reviewable' by Institutional Idiots ...
 
It is the way of Life.
The BAD GUYS try to screw
the Good Guys.
 
But not everyone is against you.
 
Not every idiot is against you.
 
I am an Iowan Idiot, and I am for you.
 
CHeer Up!
 
Gary swimp@shaw.ca
 
From ???@??? Tue Sep 10 18:15:49 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 692FD388360
for <tsmith@innerx.net>; Tue, 10 Sep 2002 21:32:44 +0000 (/etc/localtime)
Received: from [63.210.77.167] (dialup-63.210.77.167.Dial1.Atlanta1.Level3.net [63.210.77.167])
by suid.innerx.net (Postfix) with ESMTP
id 5E31510E340; Tue, 10 Sep 2002 17:29:24 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9a40eb19efc@[65.58.22.87]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 10 Sep 2002 18:15:39 -0400
To: hameroff@email.arizona.edu
From: Tony Smith <tsmith@innerx.net>
Subject: e-print archive authorship
Cc: tsmith@innerx.net
X-UIDL: &SL!!"QR!!`bo!!U@c!!
 
As you recommeded to me in e-mail messages back around 8 August 2002,
I have been in discussion with arXiv.org to try to get them to
register me as an author and to put up my paper that I have contributed
to Quantum Mind 2003. As I indicated in an earlier message to you,
I have put a pdf version of the paper on the web at
http://www.innerx.net/personal/tsmith/QM03.pdf
 
After about a month or so, I have received a message from
register-query@arXiv.org
that rejected my attempt to be registered as an author and
to put up that paper on the gen-ph e-print archive.
 
The rejection message said, in part:
"... The policy here is to restrict submissions to those that would
be considered peer-reviewable by conventional journals.
That is what sponsorship by someone with expertise in the subject matter
means in your case, without a suitable institutional sponsorship for
your activities. ...".
Therefore,
it seems to me that to be registered as an author under the
rules of arXiv.org as it is now being administered
by Cornell, which rules seem to be different from the rules
when xxx.lanl.gov at Los Alamos was administering the archive,
the change having taken place within the past year,
I must find a respected physicist at a respected university
who will review my body of work (I have somewhat over a dozen
papers that were put on the archive under Los Alamos administration)
and
then certify to the Cornell administrators at register-query@arXiv.org
that they will sponsor my activities, including being an author
on the archive.
 
I am uncertain as to how I should proceed.
Today I discussed the possibility of sponsorship with
my former teacher, David Finkelstein, but, although he
said that he would think about it, it was clear to me
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that he was uncomfortable with sponsoring me, in part
because, as he said, he does not fully understand my work.
 
A possible approach that came to my mind is that,
since the paper in question is a quantum consciousness paper,
and since it is based on the work of you and Roger Penrose,
and since you are technically a M.D. instead of a physicist,
that Roger Penrose might be a logical person to evaluate my work.
 
On the one hand, I recognize that Roger Penrose has his own
work to do and is very likely too busy to study my work,
but
on the other hand, he is at Oxford where there are many highly
intelligent doctoral students and post-docs,
so
I thought that perhaps he could ask a student or post-doc to
look at my body of work and make an evaluation that he could
use in making a determination of my fitness to be an author
on the e-print archive.
 
Instead of reviewing all my papers (over a dozen),
I suggest that the most recent one on particle physics might
give a reviewing student or post-doc enough information to evaluate
my work. That paper is at
http://arXiv.org/abs/physics/0207095
and
I think that it and my consciousness paper taken together
constitute a fairly representative sample of my work.
 
If you think that might be a good idea, please feel free to
forward this message to Roger Penrose along with any comments
that you might have.
 
Also, if Roger Penrose were to agree to that proposal,
please let him know that I would be willing to go to
Oxford at my expense at some mutually agreeable date
to confer with any student or post-doc who might find
discussion with me helpful in making such an evaluation.
 
Whether or not you agree with the above idea,
I thank you very much for your work and ideas,
and I look forward to seeing you in March 2003.
 
Thank you.
 
Tony Smith 10 September 2002
 
 
 
 
 
From ???@??? Wed Sep 11 05:57:59 2002
Return-Path: <hameroff@email.arizona.edu>
Delivered-To: tsmith@innerx.net
Received: from deimos.email.Arizona.EDU (deimos-adm.email.Arizona.EDU [128.196.133.166])
by leap.innerx.net (Postfix) with ESMTP id 4B1EF388365
for <tsmith@innerx.net>; Wed, 11 Sep 2002 06:58:10 +0000 (/etc/localtime)
Received: from [195.101.217.200] by deimos.email.Arizona.EDU with HTTP; Wed, 11 Sep 2002 00:39:46 
-0700
Date: Wed, 11 Sep 2002 00:39:46 -0700
Message-ID: <3D7DE44000002CF3@deimos.email.Arizona.EDU>
In-Reply-To: <l03102800b9a40eb19efc@[65.58.22.87]>
From: hameroff@email.arizona.edu
Subject: RE: e-print archive authorship
To: "Tony Smith" <tsmith@innerx.net>
MIME-Version: 1.0
Content-Type: text/plain; charset="US-ASCII"
Content-Transfer-Encoding: 7bit
User-Agent: UofA Webmail
X-Originating-IP: 195.101.217.200
X-UIDL: lGM"!=IC"!>eQ!!E^e!!
 
Dear Tony
 
Roger is so busy that I hesitate to contact him about anything, including
our collaboration. I can almost assure you that he would not be interested,
with no aspersions on your work.
 
There must be someone you know who would do it.
 
Good luck
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Stuart
 
>-- Original Message --
>Date: Tue, 10 Sep 2002 18:15:39 -0400
>To: hameroff@email.arizona.edu
>From: Tony Smith <tsmith@innerx.net>
>Subject: e-print archive authorship
>Cc: tsmith@innerx.net
>
>
>As you recommeded to me in e-mail messages back around 8 August 2002,
>I have been in discussion with arXiv.org to try to get them to
>register me as an author and to put up my paper that I have contributed
>to Quantum Mind 2003. As I indicated in an earlier message to you,
>I have put a pdf version of the paper on the web at
>http://www.innerx.net/personal/tsmith/QM03.pdf
>
>After about a month or so, I have received a message from
>register-query@arXiv.org
>that rejected my attempt to be registered as an author and
>to put up that paper on the gen-ph e-print archive.
>
>The rejection message said, in part:
>"... The policy here is to restrict submissions to those that would
>be considered peer-reviewable by conventional journals.
>That is what sponsorship by someone with expertise in the subject matter
>means in your case, without a suitable institutional sponsorship for
>your activities. ...".
>Therefore,
>it seems to me that to be registered as an author under the
>rules of arXiv.org as it is now being administered
>by Cornell, which rules seem to be different from the rules
>when xxx.lanl.gov at Los Alamos was administering the archive,
>the change having taken place within the past year,
>I must find a respected physicist at a respected university
>who will review my body of work (I have somewhat over a dozen
>papers that were put on the archive under Los Alamos administration)
>and
>then certify to the Cornell administrators at register-query@arXiv.org
>that they will sponsor my activities, including being an author
>on the archive.
>
>I am uncertain as to how I should proceed.
>Today I discussed the possibility of sponsorship with
>my former teacher, David Finkelstein, but, although he
>said that he would think about it, it was clear to me
>that he was uncomfortable with sponsoring me, in part
>because, as he said, he does not fully understand my work.
>
>A possible approach that came to my mind is that,
>since the paper in question is a quantum consciousness paper,
>and since it is based on the work of you and Roger Penrose,
>and since you are technically a M.D. instead of a physicist,
>that Roger Penrose might be a logical person to evaluate my work.
>
>On the one hand, I recognize that Roger Penrose has his own
>work to do and is very likely too busy to study my work,
>but
>on the other hand, he is at Oxford where there are many highly
>intelligent doctoral students and post-docs,
>so
>I thought that perhaps he could ask a student or post-doc to
>look at my body of work and make an evaluation that he could
>use in making a determination of my fitness to be an author
>on the e-print archive.
>
>Instead of reviewing all my papers (over a dozen),
>I suggest that the most recent one on particle physics might
>give a reviewing student or post-doc enough information to evaluate
>my work. That paper is at
>http://arXiv.org/abs/physics/0207095
>and
>I think that it and my consciousness paper taken together
>constitute a fairly representative sample of my work.
>
>If you think that might be a good idea, please feel free to
>forward this message to Roger Penrose along with any comments
>that you might have.
>
>Also, if Roger Penrose were to agree to that proposal,
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>please let him know that I would be willing to go to
>Oxford at my expense at some mutually agreeable date
>to confer with any student or post-doc who might find
>discussion with me helpful in making such an evaluation.
>
>Whether or not you agree with the above idea,
>I thank you very much for your work and ideas,
>and I look forward to seeing you in March 2003.
>
>Thank you.
>
>Tony Smith 10 September 2002
>
>
>
>
>
 
From ???@??? Sat Sep 14 03:25:08 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd2mo2so.prod.shaw.ca (shawidc-mo1.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id 9613B388360
for <tsmith@innerx.net>; Sat, 14 Sep 2002 02:30:07 +0000 (/etc/localtime)
Received: from pd5mr1so.prod.shaw.ca
(pd5mr1so-qfe3.prod.shaw.ca [10.0.141.232]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2E0004ERKFUX@l-daemon> for tsmith@innerx.net; Fri,
13 Sep 2002 21:12:15 -0600 (MDT)
Received: from pn2ml3so.prod.shaw.ca
(pn2ml3so-qfe0.prod.shaw.ca [10.0.121.147]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2E002JNRKFPI@l-daemon> for tsmith@innerx.net; Fri,
13 Sep 2002 21:12:15 -0600 (MDT)
Received: from shaw.ca (h24-87-78-153.cg.shawcable.net [24.87.78.153])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.6 (built Apr 26 2002))
with ESMTP id <0H2E00AN0RKF2Y@l-daemon> for tsmith@innerx.net; Fri,
13 Sep 2002 21:12:15 -0600 (MDT)
Date: Fri, 13 Sep 2002 21:07:52 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: AM I GUILTY?!
Sender: ggford@prod.shaw.ca
To: tsmith@innerx.net
Reply-To: swimp@shaw.ca
Message-id: <3D82A808.C2AF03F4@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
X-Accept-Language: en
References: <3D7E5FE4.7C72D431@shaw.ca>
X-UIDL: 5~M!!^c;!!MMi!!am)!!
 
Tony,
 
altho' you said I should not feel that you are
reactring to something I did, I know that I did
not reject your paper, and therefore should not be
retaliated against, unless I HAVE done something
to harm you feelings.
 
Gary
 
"Gary G. Ford" wrote:
 
> Tony,
>
> are you okay?
>
> Well, I hope you are as as best as can be expected
> after your discovery that your Non-Univeristy/
> Non-Governmenal/Non-Industrial Non-PhD status
> renders you deemable 'Incomptent' and 'Un-Peer-
> -Reviewable' by Institutional Idiots ...
>
> It is the way of Life.
> The BAD GUYS try to screw
> the Good Guys.
>
> But not everyone is against you.
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>
> Not every idiot is against you.
>
> I am an Iowan Idiot, and I am for you.
>
> CHeer Up!
>
> Gary swimp@shaw.ca
 
--
Gary Gene "Far Too Stupid to put Theory over Experience!" Ford
Iowan Idiot Extraordinaire - swimp@shaw.ca
http://www.goodfelloweb.com/poems/gford1.html
http://pw1.netcom.com/~mthorn/afogbank.htm
http://pw1.netcom.com/~mthorn/eulogy.htm
http://pw1.netcom.com/~mthorn/eulogy2.htm
http://www.angelfire.com/tx2/kainwhitten/ggfhush.html
http://www.angelfire.com/tx2/kainwhitten/ggflook.html
http://www.angelfire.com/tx2/kainwhitten/ggftypos.html
http://members.shaw.ca/swimp/plasma.html
click links for poems/last for 1972 UAFx ArcJet photos
 
 
 
From ???@??? Fri Sep 13 23:10:57 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id D3357388360
for <tsmith@innerx.net>; Sat, 14 Sep 2002 02:26:33 +0000 (/etc/localtime)
Received: from [209.244.112.107] (dialup-209.244.112.107.Dial1.Atlanta1.Level3.net 
[209.244.112.107])
by suid.innerx.net (Postfix) with ESMTP
id A74D610E2BA; Fri, 13 Sep 2002 22:23:20 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9a8577cfdda@[63.210.78.87]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Fri, 13 Sep 2002 23:10:02 -0400
To: jonathan.leaf@verizon.net
From: Tony Smith <tsmith@innerx.net>
Subject: follow-up etc
Cc: tsmith@innerx.net
X-UIDL: 09>!!j!7"!UCL"!:O)#!
 
My apologies for not replying, but I am sort of withdrawing
from doing internet physics work. It does not have anything
to do with what you are doing, or any conflict, or anything
like that. I put up a statement on the cover page of my web
site that says:
"... Due at least in part to some actions taken by Cornell in 2002
after it took over administration of the e-print archive,
I do not expect to do any further web or e-mail work on the material
on my web site. However, I expect to leave my web site at innerx.net
on the web as it is as of now, 11 September 2002. ...".
 
Some details about that situation are on my web site at
http://www.innerx.net/personal/tsmith/jouref.html#arxivregreq2002
 
In light of it, physics is not so much fun for me now,
and I am trying to leave my work as it is,
and go on to other things that might be more pleasant for me.
 
I hope that you continue with your work, and that you enjoy it,
and that it will be well received.
 
Thanks for your interest.
 
Tony 13 September 2002
 
 
From ???@??? Sat Sep 14 04:25:19 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id DF18D388360
for <tsmith@innerx.net>; Sat, 14 Sep 2002 07:41:36 +0000 (/etc/localtime)
Received: from [209.246.180.201] (dialup-209.246.180.201.Dial1.Atlanta1.Level3.net 
[209.246.180.201])
by suid.innerx.net (Postfix) with ESMTP
id 6569E10E27D; Sat, 14 Sep 2002 03:38:23 -0400 (EDT)
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X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9a89501838f@[209.244.112.107]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Sat, 14 Sep 2002 04:24:47 -0400
To: swimp@shaw.ca
From: Tony Smith <tsmith@innerx.net>
Subject: you are not guilty
Cc: tsmith@innerx.net
X-UIDL: GEl!!Ibb!!U46"!Z0a!!
 
Gary, you have not hurt my feelings at all, but it is actually
somewhat painful to me to discuss my situation.
There are a few people (you included) whom I respect so much
that I will send them a message like this one, referring to
a statement on the cover page of my web site that says:
"... Due at least in part to some actions taken by Cornell in 2002
after it took over administration of the e-print archive,
I do not expect to do any further web or e-mail work on the material
on my web site. However, I expect to leave my web site at innerx.net
on the web as it is as of now, 11 September 2002. ...",
 
and noting that some details about that situation are on my web site at
http://www.innerx.net/personal/tsmith/jouref.html#arxivregreq2002
 
In particular, that web address contains some information about
some things that happened on last Tuesday and Wednesday, after
I had last sent you an e-mail on Monday, that made me feel even worse
than I felt when I sent you that e-mail.
 
Here is even more detail what happened Tuesday and Wednesday:
 
After discussing the situation with my psychiatrist (who has been
very helpful to me of late), I decided that it, even though I didn't
like my rejection by Cornell, I should realize that Cornell was
in fact in charge of the archives and I should try to get sponsored
in line with their policy.
Therefore I went to Georgia Tech to see David Finkelstein, who was
my adviser when I was a superannuated grad student there and whose
seminars I have attended for the last 20 years or so, and who I have
considered to be a friend.
 
First, I went to see Ron Fox, chairman of the physics department
(also somebody I have known for a couple of decades) and I told
him about my problem with Cornell and asked him if the Georgia Tech
physics department would be OK with me requesting that David sponsor
me (currently unaffiliated with Georgia Tech) for archive authorship.
Ron very quickly told me that would not be a problem, and that he
would be happy for me to ask David for sponsorship.
 
Then I went upstairs to David's office and told David about the
Cornell situation. David seemed very much opposed to what Cornell
did to me. However, David did NOT tell me that he would sponsor
me as an author. First he suggested that I get one of his recent
Ph.D. graduates, Andrei Galiautdinov, to sponsor me, but I pointed out
that, although Andrei now had a job teaching physics at a small
college (Brenau), sponsorship by Andrei would not be what I think
that Cornell wants, which I think is a professor at a university
with a physics department that is recognized as doing research
and granting graduate degrees.
When I said that I would prefer that David sponsor me,
David did NOT say that he would, but only that he would
think about it.
Then I made an alternative suggestion, that since my paper
that is the source of the Cornell matter is a quantum
consciousness paper based on the microtubule model of Hameroff
and Penrose, and since David knows Penrose,
that perhaps David could put me in touch with Penrose (as by
a letter of introduction) and, since Penrose is at Oxford where
there are many highly intelligent doctoral students and post-docs,
maybe Penrose could ask a student or post-doc to look at my body of
work and make an evaluation that he could use in making a determination
of my fitness to be an authoron the e-print archive.
I even said that I would be willing to go to Oxford at my expense
to discuss my work, if that would be helpful.
However, David also did NOT say that he would do that,
but only that he would think about it.
David offered as a reason for his lack of enthusiasm for being
my sponsor the fact that he does not understand parts of my
physics model.
That is true, but as I told David, I do not interpret sponsorship
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as meaning total understanding and agreement, and I mentioned
that there are areas where David and I disagree (such as I like
Many-Worlds and he does not), and I also said that I doubt whether
there are any two physicists on earth who agree on every detail
of everything.
Overall, it was clear to me that David was very uncomfortable
with the idea of being my sponsor, and even if David were to
eventually say after thought that he would sponsor me, his initial
reluctance is something that makes me not to want for him to sponsor me.
 
Therefore, my next step was to send an e-mail message to
Stuart Hameroff (in fact it was Hameroff who organized the
conference to which I had submitted the paper in question,
and who, after I told him about my initial rejection by Cornell
in August, encouraged me not to give up but to pursue the matter
with Cornell).
My message to Hameroff (who is a medical doctor not a physicist,
so I did not feel that he would be the kind of sponsor that Cornell
wanted) asked him for a similar introduction to Penrose.
As you can see on my web page, he also turned me down,
saying "... There must be someone you know who would do it.
Good luck ...".
In fact, I don't think that there is anyone else who is what
Cornell wants, so that Hameroff's "Good luck" rings hollow in my ears.
 
---------------------------
 
In light of all that, it is too painful for me to continue
with active web-science work (this message is very painful for
me to write, but you are a good friend and worth the effort).
 
For most people, I expect that they will just have to read my web
pages to find that out, because sending messages such as this one
makes me revisit in my mind the events that I find quite painful.
 
Leaving active participation in web-science is one way I can stay away
from the pain.
 
What I am doing is NOT directed at you or any other of my internet
friends. It is my way of trying to protect myself from the pain of
contact with the situation.
 
Tony 14 Sep 2002
 
 
From ???@??? Sat Sep 14 12:15:09 2002
Return-Path: <jonathan.leaf@verizon.net>
Delivered-To: tsmith@innerx.net
Received: from out019.verizon.net (out019pub.verizon.net [206.46.170.98])
by leap.innerx.net (Postfix) with ESMTP id 2316D388363
for <tsmith@innerx.net>; Sat, 14 Sep 2002 15:26:40 +0000 (/etc/localtime)
Received: from [4.60.10.90] by out019.verizon.net
(InterMail vM.5.01.05.09 201-253-122-126-109-20020611) with ESMTP
id <20020914160850.CSRL9549.out019.verizon.net@[4.60.10.90]>
for <tsmith@innerx.net>; Sat, 14 Sep 2002 11:08:50 -0500
User-Agent: Microsoft-Outlook-Express-Macintosh-Edition/5.0.3
Date: Sat, 14 Sep 2002 09:09:19 +0000
Subject: Re: follow-up etc
From: Jonathan Leaf <jonathan.leaf@verizon.net>
To: Tony Smith <tsmith@innerx.net>
Message-ID: <B9A8AD3F.204F%jonathan.leaf@verizon.net>
In-Reply-To: <l03102800b9a8577cfdda@[63.210.78.87]>
Mime-version: 1.0
Content-type: text/plain; charset="US-ASCII"
Content-transfer-encoding: 7bit
X-UIDL: P5*!!;7Z"!0!?!!l$&#!
 
 
oh well, what a disappointment, tony.
you're one of the true pioneers out there
synthesizing metaphor with math. i will
feel the loss...
 
best
jonathnan
 
 
on 9/14/02 3:10 AM, Tony Smith at tsmith@innerx.net wrote:
 
> My apologies for not replying, but I am sort of withdrawing
> from doing internet physics work. It does not have anything
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> to do with what you are doing, or any conflict, or anything
> like that. I put up a statement on the cover page of my web
> site that says:
> "... Due at least in part to some actions taken by Cornell in 2002
> after it took over administration of the e-print archive,
> I do not expect to do any further web or e-mail work on the material
> on my web site. However, I expect to leave my web site at innerx.net
> on the web as it is as of now, 11 September 2002. ...".
>
> Some details about that situation are on my web site at
> http://www.innerx.net/personal/tsmith/jouref.html#arxivregreq2002
>
> In light of it, physics is not so much fun for me now,
> and I am trying to leave my work as it is,
> and go on to other things that might be more pleasant for me.
>
> I hope that you continue with your work, and that you enjoy it,
> and that it will be well received.
>
> Thanks for your interest.
>
> Tony 13 September 2002
>
>
 
From ???@??? Sat Sep 14 12:15:08 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd2mo3so.prod.shaw.ca (shawidc-mo1.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id 849AB388363
for <tsmith@innerx.net>; Sat, 14 Sep 2002 10:19:15 +0000 (/etc/localtime)
Received: from pd5mr3so.prod.shaw.ca
(pd5mr3so-qfe3.prod.shaw.ca [10.0.141.144]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2F00KDSDACV1@l-daemon> for tsmith@innerx.net; Sat,
14 Sep 2002 05:01:24 -0600 (MDT)
Received: from pn2ml6so.prod.shaw.ca
(pn2ml6so-qfe0.prod.shaw.ca [10.0.121.150]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2F00M19DADNT@l-daemon> for tsmith@innerx.net; Sat,
14 Sep 2002 05:01:25 -0600 (MDT)
Received: from shaw.ca (h24-87-78-153.cg.shawcable.net [24.87.78.153])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2F00219DACJQ@l-daemon> for tsmith@innerx.net; Sat,
14 Sep 2002 05:01:25 -0600 (MDT)
Date: Sat, 14 Sep 2002 04:57:01 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: Re: you are not guilty
Sender: ggford@prod.shaw.ca
To: Tony Smith <tsmith@innerx.net>
Reply-To: swimp@shaw.ca
Message-id: <3D8315FD.DFC9554A@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
X-Accept-Language: en
References: <l03102800b9a89501838f@[209.244.112.107]>
X-UIDL: EI^!!lUc!!DDS!!;oe!!
 
Tony Smith wrote:
 
> Gary, you have not hurt my feelings at all, but it is actually
> somewhat painful to me to discuss my situation.
> There are a few people (you included) whom I respect so much
> that I will send them a message like this one, ...
 
Thank you Tony for including me among the few.
I guess I just didn't understand how this situation
hit you.
 
I'm battlehardened against this kind of snubbery from
officialdom, as my M.Sc. Thesis Supervisor also
screwed me with faintly praise (even tho' I had
been amongst the people championing his case!),
and largely 'borrowed' a discovery of my mind to
repair the great hole in the Navier-Stokes Uniqueness
Theory (Incompressible case) his revelation of the
Non Commutativity of Space Completion and the
Constraint of Solenoidicity, of a FALSE 'lemma'
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which a World Great in the Field had uttered a
almost two decades before, had made!
 
My department head even went out of his way
to tell me publicly how stupid and incompetent
he thought I was (His son by the way he had felt
to be a child genius, who would he felt become
a great light in theoretical physics - but the Net
yields no evidence of the Great Name! - but I must
not gloat at that misfortune, for it was Father not
the Son who was Guilty! - The Father possibly
irritated that a Psychiatrist from one of the most
prestigious psycho-medical Institutes in Canada,
who had seen me when I wa sat Stanford, had
written a letter in which he had urged my re-entry
to the UBC Math Department as a Grad Student,
a letter in which he labeled me as 'a genius' - I
accidentally saw my file a few years later! They did
readmit me but without normal level of financial
'support' which is exactly why I had to work a full
load as a Physics Dept Lab TA!), so I can appreciate
somewhat where you are coming from.
 
It is only a two months ago that I accidentally discovered
strong surface theory applications of the item which my
supervisor had 'borrowed' from me. Since he DID make
a great discovery and found the way to patch it up, it
would have been a small thing for him to have given
me fuller credit for what in fact I had done by myself!
 
So he had not backed me as he should have.
He also kept putting off a paer he had promised
we would have jointly offered, a promise from
the time he had 'borrowed' from me ...
 
In the intervening years (since 1976), I've been
rejected, not allowed a PhD, ridiculed, and
stunted, not nurtured, in a the growth and in the
opportunities of my natural curiosity and creative
scientific intuition!
 
I am sorry that you have now been hit with the
obvious implication that - for whatever reason -
your supervisor at Georgia Tech probably did
not try very hard to keep you around.
 
I will now check your site.
 
Sorry for the evil which has been worked
against you obviously years in the past.
 
Have you considered that Finkelstein may have
been ASKED his opinion of you already by
Cornell?!
 
I would consider it. Forgive him.
And move on to better and creative
Thoughts!
 
Sincerely,
 
Gary 2002 Sep 14
PS: The way you have been maltreated
agrees very well with my theory about the
actual (rather the claimed) nature of our
currently buoyant society! I fear the
additional difficulties which it may
stumble into Mid-October.
 
The USA and its halo of related Countries
(such as Canada) is GREAT in many ways,
but is fully capable of arousing hatred in
place to place from time to time around
the world, because all too often 'experts'
have been put in charge of its Policies!
 
From ???@??? Sat Sep 14 12:54:41 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id BD67F388360
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for <tsmith@innerx.net>; Sat, 14 Sep 2002 16:10:52 +0000 (/etc/localtime)
Received: from [209.246.177.220] (dialup-209.246.177.220.Dial1.Atlanta1.Level3.net 
[209.246.177.220])
by suid.innerx.net (Postfix) with ESMTP
id 005A410E2BB; Sat, 14 Sep 2002 12:07:39 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9a911f0bcf8@[209.246.180.201]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Sat, 14 Sep 2002 12:54:26 -0400
To: swimp@shaw.ca
From: Tony Smith <tsmith@innerx.net>
Subject: Cornell etc
Cc: tsmith@innerx.net
X-UIDL: cDl!!^E3!!UnX!!-J3"!
 
Gary, you ask
"... Have you considered that Finkelstein may have
been ASKED his opinion of you already by Cornell?! ...".
 
Not until you mention it, but now that you mention it,
it seems to me that it might be a possibility,
because when I talked to Ron Fox (department chair) Ron already
had heard of my difficulties with Cornell. I assumed that he
had seen my web site, which had some material about it,
but maybe Cornell had contacted Georgia Tech (since my
earliest papers were put up from a Georgia Tech e-mail address).
 
Maybe David has not been very straight with me for all these
past 20 years or so, and maybe I have been too stupid to see it.
 
There are some earlier instances that might support that:
 
----------------------------------------------------------------
 
When I first did my calculation of a T-quark mass, along
with all the other particle masses and force strengths,
back around 1984 or so, I had been informally atttending
David's seminars for about 3 years. This was at a time amost
a decade before Fermilab announced their T-quark results,
and when CERN had announced that they had found the T-quark
at about 45 GeV (I knew that CERN was wrong, and said so at
meetings. CERN was in fact wrong and had to embarrassingly
"undiscover" the T-quark).
When I first told David about my results I was as happy as
a little kid with a shiny new toy. However, David said that
he did not understand what I was doing, and that it sounded
just like "so much free association" to him. (That was understandable,
because, although he knew Clifford algebras (I am grateful for his
teaching me about them) he did not understand Lie algebras and Weyl groups
very well, and my calculations depended on Lie algebras, Weyl groups, etc.)
David also said that my numbers were not predictions, because
the masses and force strengths were already known. I said that
was not true, because the T-quark mass was definitely a prediction.
David did not seem to take that in, but to his credit he did
let me publish my calculations in the International Journal
of Theoretical Physics, of which he is the primary editor.
 
David also did get referee reports about my early papers,
and one day while working in David's office (something that
I would commonly do, as in those early days I did some refereeing
for his journal, and all the records and stuff were in his office),
I inadvertently saw a referee report on an early paper of mine.
As I recall, it said in part something like "... I [the referee] don't
understand all the details of what he [me] is doing, but if even
half of what he claims is true, it is one of the most important
papers ever written ...".
David never told me that there were people who thought that
my work might be important.
 
In fact, another grad student of David one time told me that
he had overheard Ron Fox (now department chair) asking David
(back in the early days of the 1980s) about my model,
and that David said that my numerical results were mere coincidence.
 
----------------------------------------------------------------
 
I guess I have been blind, gullible, and stupid for a long time,
and that is painful for me to have to admit, but now the present
circumstances have forced me to face this stuff directly.
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Now that I think about it, it is not unlikely that Cornell
had contacted Georgia Tech, and that Ron Fox and David were
playing good cop - bad cop, with Ron telling me that it would
be fine with Georgia Tech for David to sponsor me,
and then letting David to try to leave me dangling in
the wind forever by "thinking about it" until hell freezes over.
 
 
BTW - Thanks for bringing up that issue so that I have to face it.
I have been too dumb to see it by myself, and I appreciate your
asking a question that forces me to face truth.
Even if it is unpleasant, truth is in some sense my best friend
and I should always face it.
 
Tony 14 September 2002
 
 
 
 
 
 
 
 
From ???@??? Sat Sep 14 15:16:01 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd3mo1so.prod.shaw.ca (shawidc-mo1.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id B6F46388364
for <tsmith@innerx.net>; Sat, 14 Sep 2002 18:19:57 +0000 (/etc/localtime)
Received: from pd3mr3so.prod.shaw.ca (pd3mr3so-ser.prod.shaw.ca [10.0.141.179])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2F007CQZGTA8@l-daemon> for tsmith@innerx.net; Sat,
14 Sep 2002 13:00:29 -0600 (MDT)
Received: from pn2ml3so.prod.shaw.ca
(pn2ml3so-qfe0.prod.shaw.ca [10.0.121.147]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2F002GQZGT3Z@l-daemon> for tsmith@innerx.net; Sat,
14 Sep 2002 13:00:29 -0600 (MDT)
Received: from shaw.ca (h24-87-78-153.cg.shawcable.net [24.87.78.153])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.6 (built Apr 26 2002))
with ESMTP id <0H2F00KJ1ZGT19@l-daemon> for tsmith@innerx.net; Sat,
14 Sep 2002 13:00:29 -0600 (MDT)
Date: Sat, 14 Sep 2002 12:56:05 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: Re: Cornell etc
Sender: ggford@prod.shaw.ca
To: Tony Smith <tsmith@innerx.net>
Reply-To: swimp@shaw.ca
Message-id: <3D838645.8CA63A6A@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain
Content-transfer-encoding: 8BIT
X-Accept-Language: en
References: <l03102800b9a911f0bcf8@[209.246.180.201]>
X-UIDL: 9D~#!M^'!!$T9!!(]-#!
 
Tony Smith wrote:
 
> Gary, you ask
> "... Have you considered that Finkelstein may have
> been ASKED his opinion of you already by Cornell?! ...".
>
> Not until you mention it, but now that you mention it,
> it seems to me that it might be a possibility, ...
 
Tony.. I am glad that you can now face the possibility.
It might be a mistaken conclusion, but it is still a possibility.
 
With respect to my own case, I sort of realized early on,
when Heywood asked me who had discovered something
first (I had) and if my any chance he had suggested the
result (His suggestion was so vague that no work was
done or required by him - he simply assigned me to
solve a difficult apparently unsolved problem - I did,
finding the solution, after hard work, all by myself! Of
course he deserves credit for suggesting the problem!).
 
Later, he told me privately that my M.Sc. results were
as good as his Ph.D. students' or better, but that he was
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'too exhausted' and his departmental backers were 'too
tired' to help me after all the battle that had been done
on HIS CASE (he won and got a promotion and tenure)
to have any energy left over to help me.
 
Then he had me solve a situation for the flow between
two concentric spheres, which I did, with some ingenuity,
telling me that he and I would 'write a paper together
next summer' on my solenoidal correspondence result,
other generalizations I had developed, and include my
work on the nested sphere case with a Uniqueness
result he had made for it that awaited my result,
but that he was made 'too busy and hassles' by his
enemies in the department, but he would show his
good faith by giving me 290/300 points for my M.Sc.
Thesis (technically allowed, at the discretion of
the Supervisor, but done only once before, for a
special 'child prodigy' genius they had been favoring
some years back). He went through the formalities,
but then the Head of the Department told me I was
too stupid for a 300 point thesis and that he was
changing my mark to 145/150, and that I could
have that even though he doubted I deserved it,
and otherwise wouldn't get my M.Sc.
 
So I cut my losses, took the M.Sc., and that flunked
and Mark de Fazio the other graduate student of
Heywood's, out of the Ph.D. preliminary exam (I
had seen the previous tests, and the algebra part
was unusually difficult that time - Only Mark and
I took it; another person took the Analysis Exam,
but somehow was exempted from the Algebra,
against written Departmental regulations saying
that BOTH exams had to be passed in the same
week - the Other guy had been passed on Analysis
but Failed on Algebra six months earlier!).
 
I complained to Heywood that the Regulations
were violated for Lex, but Heywood replied very
strangely, saying that I shouldn't want the regulations
obeyed tighter (for Lex) because I should be
asking for the regulations to be slackened
(for me)!
 
He then got me a 10-month Sessional Mathematics
Instructorship at Malaspina College, Nanaimo, BC and
I returned after that as a Graduate Student in Mechanical
Engineering (I was top of the Mech Engrg Graduate
Core Fluid Mechanics course the year before the
Sessional Instructorship, when Heywood was
screwing me around ...).
 
Heywood never approached me about writing the
paper after I was 'flunked out' of the the preliminary
exam, and when I asked about it from Nanaimo,
he rebuffed me.
 
Tony, you have to understand: Professors form an
elite like a Masonic Lodge or a Modern Nobility.
Graduate Students are just Squires, until they are
'knighted' with a PhD, and anyone can get blackballed,
and his 'supervisor' may be his worst enemy by backing
'The System' instead of his 'Protégé"!
 
Preliminary Exams can be cheated very easily - usually
there is a period of a year or two to take them in, with
two or three occasions a year they are offered, and
'favored' students can either be warned TO AVOID
a particular one (Covert Rigging), or be given HINTS
about the problems (OVERT CHEATING).
 
Exceptionally Quick/Brilliant/Lucky unfavored students
may pass anyhow, and have to be accepted for the
official novitiate - altho' there are still a variety of ways
of screwing them down the line if deemed necessary
by 'The System' and in those few cases, the System
BOOSTERS will brag about how they Exams 'Really
Work' ... "Yes, we had DOUBTS about Mr. XYZ,
but the Exams allowed him to 'Prove Himself'!"
 
Meanwhile, the unfavored students may have an
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exam set written in consultation of their recorded
marks in various subjects, and personally revealed
assessments of their strengths and weaknesses
by former teachers or their supervisor, so as to
maximize the prospects of 'screwing them'.
 
I am pretty sure that we both have had
a very similar thing happen to us.
 
By the way, there is one thing which
many Professors Fear the MOST:
Being Eclipsed by One of their Students!
 
Gary 2002 Sep 14
 
From ???@??? Thu Sep 19 13:33:04 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 5496D388363
for <tsmith@innerx.net>; Thu, 19 Sep 2002 16:47:42 +0000 (/etc/localtime)
Received: from [209.246.179.146] (dialup-209.246.179.146.Dial1.Atlanta1.Level3.net 
[209.246.179.146])
by suid.innerx.net (Postfix) with ESMTP
id 1A8A610E27D; Thu, 19 Sep 2002 12:44:40 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net (Unverified)
Message-Id: <l03102800b9afb5d558ce@[209.246.179.146]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Thu, 19 Sep 2002 13:31:45 -0400
To: swimp@shaw.ca
From: Tony Smith <tsmith@innerx.net>
Subject: Re: Why the MacArthur Foundation
Cc: tsmith@innerx.net
X-UIDL: niE"!gf0"!*iW"!L>]"!
 
You ask "... Why the MacArthur Foundation ..." does what it does.
 
The answer is a sad commentary on bureaucracy.
The MacArthurs themselves had a good idea -
to fund people who would otherwise starve.
 
Their idea was NOT to give a "mere" half-million,
but to pick some high-risk possibly productive people
who did not fit in the real world
and FUND THEM FOR LIFE WITH NO STRINGS ATTACHED.
 
The MacArthurs knew that some of the grantees might take the money
and run and do nothing, but also that some others would be
motivated by visions and ideas and would be enabled to
pursue their visions instead of flipping burgers or cleaning floors.
 
However, when the TRUSTEES (not the MacArthurs themselves) began the
task of administering the trust for the grants,
the trustees did not know how to pick grantees,
so the trustees did the safe thing - they created
a board of establishment geniuses (headed by Murray Gell-Mann, IIRC)
to do the selection.
 
Then the board of establishment geniuses said (roughly)
"Wait a minute, if we give lifetime income grants to
outsiders, maybe we might be eclipsed by some of them -
we should interpret the trust like this:
1 - the grants should not be lifetime support, or even
enough for the grantees to be truly independent, so we
will limit them to 5 years, $100,000.00 a year or so,
which is roughly an OK living wage for 5 years,
or maybe enough to pay off a big house mortagage and/or maybe
give kids college, but NOT enough to be really independent;
and
2 - the grants should only go to proven people who we know,
and therefore should be rewards to our own students who we like,
and that way there won't be any possibility of an outsider
outshining us."
 
So, that is what the bureaucracy of genius trustees have done,
and it is almost totally opposite of the true intention of
the MacArthurs.
 
It shows the truth of something that I was told while I was
in college at Princeton: If you want to be really influential,
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you should not aspire to create and own a great fortune,
you should aspire to become a trustee who administers the
great fortunes of others.
(Example - Henry Ford's eccentric loose-cannon personality
was controlled by creating laws that effectively required
him to put his assets into the Ford Foundation, which was
(and is) controlled by non-eccentric bureaucratic trustees.)
 
Tony 19 Sep 2002
 
 
From ???@??? Thu Sep 19 16:35:34 2002
Return-Path: <swimp@shaw.ca>
Delivered-To: tsmith@innerx.net
Received: from pd4mo3so.prod.shaw.ca (shawidc-mo1.cg.shawcable.net [24.71.223.10])
by leap.innerx.net (Postfix) with ESMTP id 198B2388360
for <tsmith@innerx.net>; Thu, 19 Sep 2002 17:53:02 +0000 (/etc/localtime)
Received: from pd2mr1so.prod.shaw.ca (pd2mr1so-ser.prod.shaw.ca [10.0.141.110])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2P00H4668MI7@l-daemon> for tsmith@innerx.net; Thu,
19 Sep 2002 12:05:11 -0600 (MDT)
Received: from pn2ml4so.prod.shaw.ca
(pn2ml4so-qfe0.prod.shaw.ca [10.0.121.148]) by l-daemon
(iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2P00DFP68NHP@l-daemon> for tsmith@innerx.net; Thu,
19 Sep 2002 12:05:11 -0600 (MDT)
Received: from shaw.ca (h68-147-113-156.cg.shawcable.net [68.147.113.156])
by l-daemon (iPlanet Messaging Server 5.1 HotFix 0.8 (built May 12 2002))
with ESMTP id <0H2P00BIK68MG0@l-daemon> for tsmith@innerx.net; Thu,
19 Sep 2002 12:05:10 -0600 (MDT)
Date: Thu, 19 Sep 2002 12:00:41 -0600
From: "Gary G. Ford" <swimp@shaw.ca>
Subject: Re: Why the MacArthur Foundation
Sender: ggford@prod.shaw.ca
To: Tony Smith <tsmith@innerx.net>
Reply-To: swimp@shaw.ca
Message-id: <3D8A10C9.11CAC2EE@shaw.ca>
Organization: SWIMP
MIME-version: 1.0
X-Mailer: Mozilla 4.75 [en] (X11; U; Linux 2.2.16-3 i586)
Content-type: text/plain; charset=us-ascii
Content-transfer-encoding: 7BIT
X-Accept-Language: en
References: <l03102800b9afb5d558ce@[209.246.179.146]>
X-UIDL: g(^!!^V`"!Ygd"!n23"!
 
Tony Smith wrote:
 
> ....It shows the truth of something that I was told while I was
> in college at Princeton: If you want to be really influential,
> you should not aspire to create and own a great fortune,
> you should aspire to become a trustee who administers the
> great fortunes of others.
> (Example - Henry Ford's eccentric loose-cannon personality
> was controlled by creating laws that effectively required
> him to put his assets into the Ford Foundation, which was
> (and is) controlled by non-eccentric bureaucratic trustees.)
 
Yep!
 
> Tony 19 Sep 2002
 
Gary 2002 Sep 19
 
--
Gary Gene "Far Too Stupid to put Theory over Experience!" Ford
Iowan Idiot Extraordinaire - swimp@shaw.ca
http://www.goodfelloweb.com/poems/gford1.html
http://pw1.netcom.com/~mthorn/afogbank.htm
http://pw1.netcom.com/~mthorn/eulogy.htm
http://pw1.netcom.com/~mthorn/eulogy2.htm
http://www.angelfire.com/tx2/kainwhitten/ggfhush.html
http://www.angelfire.com/tx2/kainwhitten/ggflook.html
http://www.angelfire.com/tx2/kainwhitten/ggftypos.html
http://members.shaw.ca/swimp/plasma.html
click links for poems/last for 1972 UAFx ArcJet photos
 
 
 
From ???@??? Fri Sep 20 15:27:59 2002
Return-Path: <tsmith@innerx.net>
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Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 059A2388364
for <tsmith@innerx.net>; Fri, 20 Sep 2002 18:42:56 +0000 (/etc/localtime)
Received: from [63.210.78.214] (dialup-63.210.78.214.Dial1.Atlanta1.Level3.net [63.210.78.214])
by suid.innerx.net (Postfix) with ESMTP
id 6BEB310E2EB; Fri, 20 Sep 2002 14:39:55 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9b115013739@[65.58.22.92]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Fri, 20 Sep 2002 15:27:15 -0400
To: rashomon@earthlink.net
From: Tony Smith <tsmith@innerx.net>
Subject: manufacturing, etc
Cc: tsmith@innerx.net
X-UIDL: c(d!!8+S"!M96"!)k+"!
 
Paris and Venice sound great. It has been a few years since I was
in Paris, and some things I have read about since then, about
thugs from the suburbs coming into the city and being troublesome,
have disturbed me. I got the impression from the articles that
Paris was like an inside-out version of a big USA city,
with the dangerous ghettos being the ring around Paris
instead of in its center, but with gangs beginning to come
into the city center recently. Is that true, or am I just
inaccurately understanding inaccurate articles?
As to Venice, it is sort of sad that it is going under water.
How many years before the streets become substantially unusable?
Can it be fixed? Could they build dikes as in the Netherlands?
In the USA, New Orleans is close to being similarly flooded,
and is maybe one or two major hurricanes away from being gone.
 
Sorry about the boat incident. I know that Mark and 4 don't
get along, but that is no excuse for 4 to be so abusive.
It is interesting that 4 became so abusive when all of you
were together (an unusual occurrence) in what could have been
a very happy time in a very nice setting.
It seems to me that 4 wanted to destroy any such happy time
of your father and his kids - maybe a very viciously jealous rage.
Does 4 have any kids of her own? If not, or if they are not as
nice as you and your brother and sister, then it makes sense
to me that 4 did what she did when she did it.
Please note that just because it makes sense to me,
that does not mean that I condone or excuse what she did.
 
Understanding but not condoning or excusing brings me to
David Finkelstein (recall our recent discussion of him being
passive-aggressive and how he failed to support Ernesto)
and my stuff over the last few weeks.
As you know, since 1993 I have been putting my physics stuff
on the e-print archives. Even after I no longer had any official
connection with Ga Tech or Clark, the Los Alamos people let me
put up papers on the general physics archive from my .net address.
However, recently Ginsparg (who started the archives) got a
job at Cornell and took primary administration of the archives
from xxx.lanl.gov to Cornell.
Ginsparg does not like me or unaffiliated people like me
(There is actually some history there,
but it is too long a digression to put into this message.)
so a few weeks ago Cornell banned me from the archives
unless or until I become sponsored by somebody prominent
enough for them to like.
(The ban so far is only against putting up new papers,
and they have so far not removed my old papers.)
I then went to Ga Tech, and first saw Ron Fox (who is now
chair of the physics department) and asked him if it would
be OK with Ga Tech for me to ask David Finkelstein to sponsor
me to be an author on the e-print archives.
Ron said that would be no problem,
and that he had no objection to my papers being archived.
So I went to see David, and (surprise, surprise) the conversation
went, IIRC, something like:
 
------------------------------------------------------------------
 
T - I am having trouble posting on the e-print archives and would
like for you to sponsor me as an author. I have already asked
Ron Fox whether that would be OK with Ga Tech, and he said OK.
 
D - You should get Andrei (who received his Ph.D. a couple of
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months ago and got a teaching job at Brenau College near
Gainesville, GA) to sponsor you.
 
T - I think that Cornell wants a professor at a university
physics department.
 
D - Andrei is a professor at Brenau.
 
T - Georgia Tech has a well-known physics department.
 
D - I don't think that I understand all the factors.
 
T - What kind of factors - about the situation with Cornell?
 
D - No. I don't understand all the details of your physics model.
 
T - I am not asking you to understand all the details of my model,
or to agree with it. For instance, I don't understand all about
your model, either, and I know that we disgree about some things,
such as for example I like Many-Worlds and you dislike it.
I am only asking that you sponsor me to the extent that I would
be allowed to archive my work, and whether you agree or understand
it in detail is in my opinion irrelevant.
 
D - I would have to think about that.
 
T - OK, if you would not feel comfortable sponsoring me,
I have an alternative request.
My paper that I submitted when I got banned is a quantum
consciousness paper, submitted to a University of Arizona
conference set for March 2003, and is substantially based
on the work of Stuart Hameroff (at Arizona) and Roger Penrose.
Since you know Roger Penrose, and others at Oxford close to him,
it seems to me that that Roger Penrose might be a logical person
to evaluate my work. On the one hand, I recognize that Roger Penrose
has his own work to do and is very likely too busy to study my work,
but on the other hand, he is at Oxford where there are many highly
intelligent doctoral students and post-docs,
so
I would like a letter of reference from you asking that he ask a
student or post-doc to look at my work and make an evaluation
that he could use in making a determination of my fitness to be an
author on the e-print archive. You can tell him that I would go
there at my expense if they need to talk to me directly.
 
D - I would have to think about that.
 
------------------------------------------------------------------
 
Now I am pretty dense, but even I can see passive-agressive rejection
in David's "I would have to think about that" replies.
As I said before, there are factors in David's life history
that explain such actions. However, as you said, that does
not make such actions right.
 
Anyhow, something that has been important to me over the past
decade or so is now over, and I am unhappy about that.
 
As to kayaking, I am tied up with a bunch of real estate stuff
that is supposed to close 8 October 2002, and until then I won't
have much time off. However, if it does close, then it will
get me some money on which to live and wind up most of my
complicated real estate stuff, and give me more time.
It is sad to me that just when I will have more time free of
legal real estate stuff,
I have been kicked out of the physics that I like.
 
On a happier note, I did (at the insistence of my doctors who
removed my gall bladder) have a colonscope exam to check for
colon cancer (as that is my family history), and they found no polyps,
no cancer, no precancer, only a few small diverticuli that are
sort of an inevitable product of living long enough,
and they said that I don't have to do that again for 5 years.
 
It is good that your mother and you got to to out to the east end
vineyards that replaced the potato fields. Also it is good that
Claudia is doing OK and that you got to see her during the visit.
Is she still doing interesting paintings?
 
Your custom tee shirt business idea sounds interesting.
Maybe your friend won't have enough time away from her new baby
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to do a lot of work, but I don't see why you can't do it yourself,
although I know nothing about the manufacturing process.
 
Would it be like those booths that you see in shopping malls
where you take them a picture and they put it on a tee shirt?
What else might be involved?
 
You are definitely right in not compromising your design ideas,
and one materials-related request that I would have is that
you have some long-sleeved shirts in your line (I need long-
sleeved shirts to avoid sun due to lupus - which has been for
a while and still is in remission, and I want it to stay that way).
 
Maybe you could have an internet store as well as a physical store?
 
Tony 20 Sep 2002
 
 
 
From ???@??? Mon Sep 23 15:09:57 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 598F4388364
for <tsmith@innerx.net>; Mon, 23 Sep 2002 18:24:26 +0000 (/etc/localtime)
Received: from [209.246.183.55] (dialup-209.246.183.55.Dial1.Atlanta1.Level3.net [209.246.183.55])
by suid.innerx.net (Postfix) with ESMTP
id BD74F10E2C8; Mon, 23 Sep 2002 14:21:31 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net (Unverified)
Message-Id: <l03102800b9b50ae56c1b@[63.210.75.202]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 23 Sep 2002 15:09:41 -0400
To: baez@math.ucr.edu
From: Tony Smith <tsmith@innerx.net>
Subject: advice
Cc: tsmith@innerx.net
X-UIDL: HdV!!EGn"!k)j"!=Q%!!
 
John, I have been barred from posting any more papers on the
e-print archives, and I am asking for honest advice.
Up front, I am NOT asking that you sponsor me as an author,
I am only asking for any honest opinion that you might have
as to how I should deal with the situation,
and if you don't have any advice, it is OK for you to tell me so.
 
The situation arose after Ginsparg went to Cornell and took
the administration of the archives to Cornell with him.
When xxx.lanl.gov was running the archives, although they
did not like non-.edu email addresses, they and I reached
an accommodation in September 1999 whereby as xxx.lanl.gov said:
"... No registration is required. Just submit by e-mail
To: gen-ph@xxx.lanl.gov
Subject: put
when you have a new submission to make. ...".
 
I had no objection to being restricted to the general physics
gen-ph archive, and my papers were posted that way until
August-September 2002 when Cornell changed that, saying
"... This is no longer xxx.lanl.gov,
so the history is not strictly relevant. ...".
 
Under the new rules, as I understand them (although I have NOT yet
seen a full statement of the new rules, only statements by Cornell
directed to me with respect to my individual case), my latest
attempted post was rejected, unless or until somebody "sponsors"
me to be registered as an author on the archives.
 
Since I have worked with David Finkelstein at Georgia Tech
over the last 20 years or so, I asked Ron Fox (head of the
Ga Tech physics department) if it would be OK for me to ask
David to sponsor me as an author. Ron Fox said OK, so I asked
David, but David did NOT agree to sponsor me, even though I
made it clear that I did not interpret "sponsor" to me "understand
and agree with all ideas", but only to mean "ideas are OK to
appear on archives".
David did not even tell me a direct NO, but looked very uncomfortable
and said that he would have to think about it, which is to me in
fact a very clear NO.
 
Since the rejected paper deals with quantum consciousness (it is a
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paper that I submitted to the Quantum Mind conference at U. Arizona
to be held in March 2003), and since it is based on Hameroff-Penrose
ideas about microtubules, and since David knows Penrose,
I then made an alternative suggestion,
that perhaps David could put me in touch with Penrose (as by
a letter of introduction) and, since Penrose is at Oxford where
there are many highly intelligent doctoral students and post-docs,
maybe Penrose could ask a student or post-doc to look at my body of
work and make an evaluation that he could use in making a determination
of my fitness to be an author on the e-print archive.
I even said that I would be willing to go to Oxford at my expense
to discuss my work, if that would be helpful.
However, David also did NOT say that he would do that,
but only that he would think about it, which is also an effective NO.
 
My next step was to send an e-mail message to Stuart Hameroff
(in fact it was Hameroff who organized the conference to which I had
submitted the paper in question, and who, after I told him about my
initial rejection by Cornell in August, encouraged me not to give up
but to pursue the matter with Cornell).
My message to Hameroff (who is a medical doctor not a physicist,
so I did not feel that he would be the kind of sponsor that Cornell
wanted) asked him for a similar introduction to Penrose.
Hameroff also turned me down,saying
"... There must be someone you know who would do it.
Good luck ...".
 
In fact, I don't know of ".. someone ... who would do it. ...",
and
my question asking your advice is:
 
Is there any forum anywhere to which I could submit a sample of
my work (for example, my latest paper that was archived, which is at
http://arXiv.org/abs/physics/0207095
and the paper in question which is on my web site as
http://www.innerx.net/personal/tsmith/QM03.pdf
the former is (IMO) a pretty much plain vanilla physics paper
and the latter, on quantum consciousness, is more speculative).
 
I would be willing to go to any reasonable place for any
reasonable interview that might be helpful in getting a
determination from any such forum.
 
As to the appropriateness of the archives for quantum consciousness
papers, I note that the
http://arxiv.org/abs/quant-ph/0204021
by Mavromatos, Mershin, and Nanopoulos has been archived
since Cornell took over administration of the archives,
and
that a quantum consciousness paper by Hagan, Hameroff, and Tuszynski
was published in Physical Review E, Volume 65, 061901, on 10 June 2002.
 
One thing that I should disclose is that when I was at
Clark Atlanta University there was a controversy involving
a friend of mine, Carlos Castro, whose papers Ginsparg did
not like. Although I was not directly involved in the controversy,
I made no secret of my sympathy for my friend,
and Ginsparg directed his hostility not only at Carlos Castro,
but also at everybody at Clark Atlanta University. In fact,
Ginsparg threatened to cut off archive access of everybody at Clark
Atlanta University if Clark Atlanta University did not cease supporting
Carlos Castro. Cooler heads at Los Alamos apparently restrained
Ginsparg, because that particular threat was not carried out.
However, now Ginsparg is at Cornell,
and that seems to be a new ball game.
 
The Ginsparg controversy is the main reason that I don't ask
you, or my friends at Clark Atlanta Universty, to try to sponsor me.
I value your friendship and don't want to drag you into a controversy
that you don't need, and I don't want to give Cornell any excuse
to act vindictively towards Clark Atlanta University or my friends there.
 
I do appreciate the fact that Ron Fox said that Ga Tech was OK
with sponsoring me (even though David was not), but regrettably
from my point of view David has been substantially working alone
at Ga Tech and nobody else on the Ga Tech faculty is very familiar
with his work, let alone mine.
 
It may be that there is no forum to which I could go to get
a fair evaluation of fitness to be registered as an author.
In fact, that is my current best estimate of the situation.
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If you agree with that assessment, please feel free to say so.
I am just looking for honest advice, in case I am overlooking
some reasonable avenue.
I do recognize that my authorship may in fact be over with,
and I will have no hard feelings whatsoever toward a messenger
who tells me what I already suspect is true.
 
Thanks.
 
Tony 23 Sep 2002
 
 
 
 
From ???@??? Tue Sep 24 23:46:19 2002
Return-Path: <baez@math.ucr.edu>
Delivered-To: tsmith@innerx.net
Received: from sentry.ucr.edu (sentry.ucr.edu [138.23.226.224])
by leap.innerx.net (Postfix) with ESMTP id E3071388360
for <tsmith@innerx.net>; Wed, 25 Sep 2002 02:50:23 +0000 (/etc/localtime)
Received: from tangerine.ucr.edu (tangerine.ucr.edu [138.23.225.70])
by sentry.ucr.edu (Mirapoint Messaging Server MOS 3.2.0.52-EA)
with SMTP id ADQ24224
for <tsmith@innerx.net>;
Tue, 24 Sep 2002 20:34:21 -0700 (PDT)
From: <baez@math.ucr.edu>
Received: from math-ws-n09.ucr.edu ([138.23.202.159]) by tangerine.ucr.edu
with ESMTP for tsmith@innerx.net; Tue, 24 Sep 2002 20:37:06 -0700
Received: (from baez@localhost)
by math-ws-n09.ucr.edu (8.11.0/8.11.0) id g8P3WWZ20515
for tsmith@innerx.net; Tue, 24 Sep 2002 20:32:32 -0700 (PDT)
Message-Id: <200209250332.g8P3WWZ20515@math-ws-n09.ucr.edu>
Subject: Re: advice
To: tsmith@innerx.net (Tony Smith)
Date: Tue, 24 Sep 2002 20:32:32 -0700 (PDT)
In-Reply-To: <l03102800b9b50ae56c1b@[63.210.75.202]> from "Tony Smith" at Sep 23, 2002 03:09:41 
PM
X-Mailer: ELM [version 2.5 PL2]
MIME-Version: 1.0
Content-Type: text/plain; charset=us-ascii
Content-Transfer-Encoding: 7bit
X-UIDL: @UZ"!PDY!!Sil"!8!T"!
 
Hi -
 
An interesting story!
 
> Since the rejected paper deals with quantum consciousness (it is a
> paper that I submitted to the Quantum Mind conference at U. Arizona
> to be held in March 2003), and since it is based on Hameroff-Penrose
> ideas about microtubules, and since David knows Penrose,
> I then made an alternative suggestion,
> that perhaps David could put me in touch with Penrose (as by
> a letter of introduction) and, since Penrose is at Oxford where
> there are many highly intelligent doctoral students and post-docs,
> maybe Penrose could ask a student or post-doc to look at my body of
> work and make an evaluation that he could use in making a determination
> of my fitness to be an author on the e-print archive.
> I even said that I would be willing to go to Oxford at my expense
> to discuss my work, if that would be helpful.
 
The main problem about having anyone put you in touch with
Penrose is that Penrose, being sort of famous, deliberately
makes it hard for anyone to get in touch with him, to screen
out the masses of people who would otherwise pester him.
For example, he has a personal secretary read his email.
 
He is however a very nice fellow. So one crazy possibility is
that you could try to meet him in Waco Texas, where he and I
will be speaking at the Dirac Centenary Conference next week
Monday-Wednesday:
 
http://www.baylor.edu/Dirac/
 
Sorry to tell you about this so late in the day - I've been
meaning to reply to your email for a while, and had this crazy
idea just now. I'm not sure it makes sense, but you could consider it.
 
> Is there any forum anywhere to which I could submit a sample of
> my work (for example, my latest paper that was archived, which is at
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> http://arXiv.org/abs/physics/0207095
> and the paper in question which is on my web site as
> http://www.innerx.net/personal/tsmith/QM03.pdf
> the former is (IMO) a pretty much plain vanilla physics paper
> and the latter, on quantum consciousness, is more speculative).

I know of no other forum for serious physics papers that is
in any way comparable to the physics preprint archive.
So, the only alternative I could suggest is posting a short
article to sci.physics.research including a link to your
paper.
 
> As to the appropriateness of the archives for quantum consciousness
> papers, I note that the
> http://arxiv.org/abs/quant-ph/0204021
> by Mavromatos, Mershin, and Nanopoulos has been archived
> since Cornell took over administration of the archives,
> and
> that a quantum consciousness paper by Hagan, Hameroff, and Tuszynski
> was published in Physical Review E, Volume 65, 061901, on 10 June 2002.

Personally I think this quantum consciousness stuff is complete baloney,
which is why I'm not going to be as helpful to you as I could
in principle be. But you're right, some people get away with
putting papers about it on the preprint archive - people with .edu
addresses I expect.

Best,
jb
 
 
From ???@??? Wed Sep 25 01:02:20 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (unknown [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 53B01388360
for <tsmith@innerx.net>; Wed, 25 Sep 2002 04:16:16 +0000 (/etc/localtime)
Received: from [209.246.185.126] (dialup-209.246.185.126.Dial1.Atlanta1.Level3.net 
[209.246.185.126])
by suid.innerx.net (Postfix) with ESMTP
id 925AE10E2F3; Wed, 25 Sep 2002 00:13:25 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9b6ee6c9c6a@[209.246.183.55]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Wed, 25 Sep 2002 01:01:46 -0400
To: baez@math.ucr.edu
From: Tony Smith <tsmith@innerx.net>
Subject: Re: Re: advice
Cc: tsmith@innerx.net
X-UIDL: a2!"!Ci,!!fM_"!`1<!!
 
Thanks for your suggestion about Waco. I have just bought
an airline ticket to and from DFW and registered online.
I guess I have to mail in the registration fee, as they
say on the web that they want checks only and no credit cards.
In the morning I will call the Waco Hilton and the Waco Streak
shuttle for their reservations.
 
Even if I don't get to talk directly to Penrose,
the schedule of talks and speakers look excellent.
 
One thing I should clarify about the language in
my earlier message: When I asked "Is there any forum ...".
I was not asking about an alternative to the e-print archives.
As you said, there is none "that is in any way comparable".
 
I was asking whether there was any institution (forum) that
could evaluate me and certify to Cornell that my stuff,
whether or not it is right or wrong,
is actually worthy of archiving,
and that I am worthy of being registered as an author,
because
my understanding is that is what Cornell wants for
non-affiliated people like me to be registered as authors.
 
Your opinion of quantum consciousness may in fact turn out
to be correct, but consciousness does exist,
and I think that it must be reducible to quantum physics somehow,
and that is what I am trying to explore. I am fully cognizant
that first steps in such an exploration can lead to stumbling and falling,
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and that my first steps may indeed some day be proven wrong.
 
Thanks again for your suggestion, and I am looking forward
to your talk in Waco.
 
Tony 25 Sep 2002
 
 
 
From ???@??? Thu Oct 03 17:35:14 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id EF2E0388360
for <tsmith@innerx.net>; Thu, 3 Oct 2002 20:10:48 +0000 (/etc/localtime)
Received: from [209.246.181.172] (dialup-209.246.181.172.Dial1.Atlanta1.Level3.net 
[209.246.181.172])
by suid.innerx.net (Postfix) with ESMTP
id 7824D10E3AD; Thu, 3 Oct 2002 16:08:15 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9c25455b418@[209.246.182.34]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Thu, 3 Oct 2002 16:57:48 -0400
To: lark2@ozline.net, lark1@ozline.net
From: Tony Smith <tsmith@innerx.net>
Subject: books, internet, etc
Cc: tsmith@innerx.net, rnboyd@mip.net
X-UIDL: IW1"!~\o"!eSG"!m^K"!
 
Laura, thanks very, very much for the Mask of Sanity books and CD-Rs
that I received today. Over the next weeks I will try to get
them to some people that have said they needed them.
It is really a good service that you did in getting them printed.
 
Ark, as you said in a message to Neil Boyd that he forwarded to me,
my reaction to being barred from the Cornell e-print archives
is emotional. As to it leading me to stop further web site development,
maybe that is emotional also, because I associate my web site with
my posts on the archives. My first e-print archive post was in
January 1993, and my web site went up around February 1994,
both while I was using Ga Tech e-mail and web servers.
 
I associated in my mind both of them as being places of free exchange
of information with everybody on equal footing.
The end of the e-print archives as free exchange with everybody
equal leads me to think that the web may be heading in a similar direction.
In fact,
some years ago at a corporate law continuing legal education
seminar I heard this exchange take place:
 
Question: I thought that the internet was a medium for
free exchange of information for everybody.
Answer: Corporate interests are now taking control of the internet
and anarchists like you will be put down.
 
I have been wondering how long it would take "corporate interests" to
"put down" people like me, and now it seems to me that it is now
beginning to happen.
 
My emotional feeling about Cornell's repudiation of LANL policy
that let me post on the e-print archives
(Here is a direct quote from the Cornell people about the policy
of LANL xxx.lanl.gov that let me post:
"... This is no longer xxx.lanl.gov,
so the history is not strictly relevant. ...".)
is that it is only the first nail in my internet coffin,
and I am tired of fighting and am giving up (not to do something new and
interesting, just to get away from unpleasant conflict).
 
Also, I see my leaving my web site up as it was when this happened,
with a statement of why I am doing that (it is on my front web page,
with a link to details),
as a web-monument of protest against restrictions of free information flow.
 
 
I did attend an interesting physics conference at Baylor
over the past few days, and I might mention my situation
to others in the future, but after David Finkelstein did
not support me I am not optimistic about getting what
Cornell seems to want, which is someone at a prominent
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USA university physics department to sponsor me as an author.
 
The reason why I say "prominent" is that when I was at
Clark Atlanta University there was a controversy involving
a friend of mine, Carlos Castro, whose papers Ginsparg (who
is now running the archives at Cornell) did not like.
Although I was not directly involved in the controversy,
I made no secret of my sympathy for my friend.
Ginsparg directed his hostility not only at Carlos Castro,
but also at everybody at Clark Atlanta University.
In fact,
Ginsparg threatened to cut off archive access of everybody at Clark
Atlanta University if Clark Atlanta University did not cease supporting
Carlos Castro. Cooler heads at Los Alamos apparently restrained
Ginsparg, because that particular threat was not carried out.
However, now Ginsparg is at Cornell,
and he seems to be unrestrained there.
 
Therefore, I fear that Ginsparg might retaliate against any
university that has a professor who sponsors me unless that
university is so prominent that he could not get away with it.
Effectively, I think that means that such a university must
be at least as prominent as Cornell.
It also means that it might be very hard to find a person
at such a university who is not afraid of getting into
a controversy with Ginsparg and Cornell.
 
I know that I could do like Carlos Castro and
get friends in other countries to post my papers from their
e-mail addresses (because Cornell seems to have not yet figured out
how to distinguish "acceptable" e-mail addresses from others
with respect to overseas e-mail accounts)
but
as a matter of priniciple I am refusing to try to sneak into
the archives through a back door. I am insisting that I be
let in the front door, and that they seem unwilling to do,
at least so far.
 
Tony 3 October 2002
 
 
From ???@??? Thu Oct 03 18:03:34 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (unknown [216.136.109.40])
by leap.innerx.net (Postfix) with ESMTP id 727A7388363
for <tsmith@innerx.net>; Thu, 3 Oct 2002 20:51:57 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 4GFFT9FL; Thu, 3 Oct 2002 17:36:17 -0400
From: "Arkadiusz Jadczyk" <lark1@ozline.net>
To: Tony Smith <tsmith@innerx.net>
Date: Thu, 3 Oct 2002 17:37:24 -0500
MIME-Version: 1.0
Content-type: text/plain; charset=US-ASCII
Content-transfer-encoding: 7BIT
Subject: Re: books, internet, etc
Reply-To: lark1@ozline.net
Cc: lark2@ozline.net
Message-ID: <3D9C8054.5873.1117762@localhost>
Priority: normal
In-reply-to: <l03102800b9c25455b418@[209.246.182.34]>
X-mailer: Pegasus Mail for Win32 (v3.12c)
X-UIDL: [fD!!KE8"!02>"!:3c!!
 
 
 
On 3 Oct 2002, at 16:57, Tony Smith wrote:
 
> Clark Atlanta University there was a controversy involving
> a friend of mine, Carlos Castro, whose papers Ginsparg (who
> is now running the archives at Cornell) did not like.
 
Dear Tony,
 
I suspect that there are other reasons as well, and that Ginsparg
may know things that you are not aware of.
 
Look at this email:
 
************
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"Date sent: Thu, 21 Feb 2002 08:36:53 -0500 (COT)
From: Jorge Mahecha <mahecha@fisica.udea.edu.co>
To: Arkadiusz Jadczyk <lark1@ozline.net>
Subject: Re: On plausible violations of the Riemann
conjecture due to fractal
p-branes
 
 
> Why did you remove M.S.El Naschie as a co-author?
> Was there some particular reason? A "war" of a kind?
 
We convinced him about the "plausible violations ...", but when we
found we were in error and write a replacement we decided to remove
his name. We had obligation to avoid some damage to his reputation
motivated in our mistake.
 
(...)
 
Best,
 
Jorge
 
********
 
So, there WAS something strange going on, and I am not sure if
Mahecha told me all the story.
 
At some point I was in a mood you are now, and decided to "protest"
one way or another. But the world does not pay attention to protests
of individuals. Therefore I suggest you continue the work on your web
site, and make it even better than it is now.
 
Let me give an example: I decided that I can do better my unusual
work if I will have "good reputation". That is why I decided to work
really hard and send every second day or so a "reasonable" post to
the newsgroup sci.physics.research. I consider it being my payment,
my duty. I have to "pay" in order to be able, once in a while, write
something "strange" and still be listened to.
 
There are many possibilities. Once in a while we can publish a paper
together, as there are topics where we interests converge and our
discussion can be considered as a collaboration. There will be,
probably, other options available.
 
So, I would say, take a deep breeth and relax. Or watch some horror
movie.
 
Not all is black, and even if there is lot of black color around,
that is how the world is. We need tyo learn how to navigate
in this strange world full of paradoxes. God-Creator is not
in a better position. You can help Him.
 
Best wishes,
 
ark
 
From ???@??? Thu Oct 03 18:52:15 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 07D8E388364
for <tsmith@innerx.net>; Thu, 3 Oct 2002 22:04:57 +0000 (/etc/localtime)
Received: from [209.246.181.172] (dialup-209.246.181.172.Dial1.Atlanta1.Level3.net 
[209.246.181.172])
by suid.innerx.net (Postfix) with ESMTP
id 21F3D10E40E; Thu, 3 Oct 2002 18:02:24 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102803b9c26f8c1927@[209.246.181.172]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Thu, 3 Oct 2002 18:52:01 -0400
To: lark1@ozline.net
From: Tony Smith <tsmith@innerx.net>
Subject: Ginsparg and El Naschie
Cc: tsmith@innerx.net, lark2@ozline.net
X-UIDL: k[-!!ncj!!0W:"!Z64"!
 
There are some more facts about Ginsparg and El Naschie.
Here is my recollection of some of them that I did know about:
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The controversy occurred around the year 2000.
 
Mohanmed el Naschie was a co-author of a paper with Carlos Castro
and Alex Granik, and on that paper el Naschie's institutional affiliation
was listed as DAMTP at Cambridge.
 
Carlos Castro believed that el Naschie's DAMTP affiliation was
legitimate, and indeed some web pages such as
http://fis.iguw.tuwien.ac.at/fis96/fis96abstr.htm
which seems now (2002) to be down, but was up in 2000,
did list such a DAMTP affiliation, which led Carlos to
have that belief that the affiliation was real.
 
For some reason, Ginsparg got upset about el Naschie's listed DAMTP
affiliation, and, instead of contacting the other authors in
a civil way and discussing possible inaccuracies or misunderstandings,
Ginsparg attacked Carlos (who was IMO only an innocent co-author)
by telling other physicists that Carlos was a "nut",
and
also by effectively telling Clark Atlanta University that if it continued
to support Carlos then the entire Clark Atlanta University would be cut
off from the archives.
 
After some people at Clark Atlanta communicated with some
(IMO more rational than Ginsparg) people at LANL,
the matter ended with Clark Atlanta not being cut off,
and with el Naschie's affiliation being removed from the paper,
which is on the archives as
http://xxx.lanl.gov/abs/hep-th/0004152
However,
Carlos (who did NOT know of any problems with el Nashie's affiliation
and who, when he was apprised of the existence of a controversy about it,
agreed to removal of the affiliation from the paper)
continued to have difficulty in getting his papers posted,
and now most (maybe all) of his posts are from non-USA e-mail addresses.
Recent examples are
http://xxx.lanl.gov/abs/hep-th/0205065
http://xxx.lanl.gov/abs/hep-th/0208138
http://xxx.lanl.gov/abs/hep-th/0208221
 
In my opinion Ginsparg is a vindictive control freak who
attacks those whose views of physics are not sufficiently
coincident with his own views, and his attacks about el Naschie's
affiliation are just a cover for his personal vendetta against
Carlos's non-standard physics.
 
I also think that Ginsparg did a good thing in starting the archives,
and that he should have gotten a genius award back when he did so,
and when he was in need of money for computers etc in getting started,
so I don't think that Ginsparg is pure evil, just a human mixture
whose bad side unfortunately attacks people like Carlos and me
(at least in part due to my public support of Carlos, who I think
was blameless in the el Naschie affair).
 
As to whether or not el Naschie's DAMTP affiliation was in fact
valid, I do not know. I only know that it was controversial,
and I leave it to el Naschie to fight his own battles with
respect to that,
and I think that Carlos was (with respect to el Naschie's controversy)
an innocent party.
 
Tony 3 October 2002
 
 
From ???@??? Thu Oct 03 20:36:13 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (unknown [216.136.109.40])
by leap.innerx.net (Postfix) with ESMTP id 2A4EE388364
for <tsmith@innerx.net>; Thu, 3 Oct 2002 23:05:45 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 4GFF4C2K; Thu, 3 Oct 2002 19:51:15 -0400
From: "Arkadiusz Jadczyk" <lark1@ozline.net>
To: Tony Smith <tsmith@innerx.net>
Date: Thu, 3 Oct 2002 19:52:41 -0500
MIME-Version: 1.0
Content-type: text/plain; charset=US-ASCII
Content-transfer-encoding: 7BIT
Subject: Re: Ginsparg and El Naschie
Reply-To: lark1@ozline.net
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Message-ID: <3D9CA009.20952.18D54B0@localhost>
Priority: normal
In-reply-to: <l03102803b9c26f8c1927@[209.246.181.172]>
X-mailer: Pegasus Mail for Win32 (v3.12c)
X-UIDL: JY*"!$nU!!?eN"!B2i"!
 
 
 
On 3 Oct 2002, at 18:52, Tony Smith wrote:
 
> As to whether or not el Naschie's DAMTP affiliation was in fact
> valid, I do not know. I only know that it was controversial,
> and I leave it to el Naschie to fight his own battles with
> respect to that,
> and I think that Carlos was (with respect to el Naschie's controversy)
> an innocent party.
>
> Tony 3 October 2002
 
Thanks for that additional info. Perhaps Ginsparg's strings are being
pulled by someone else whom we do not know by name. I would be
surprised. Perhaps Castro's ideas are too close to something that
"they" do not want to be too well known. All is possible.
 
Every additional information always helps to see more of the
mechanisms behind the scenes.
 
Best wishes,
 
ark
P.S. More and more people are using NEC search engine. For that it
does not matter where your paper is. Just make sure that it is in PDF
or postscript format.
 
http://citeseer.nj.nec.com/cs
 
From ???@??? Sat Oct 05 00:35:50 2002
Return-Path: <vladw@earthlink.net>
Delivered-To: tsmith@innerx.net
Received: from pimout4-ext.prodigy.net (pimout4-ext.prodigy.net [207.115.63.103])
by leap.innerx.net (Postfix) with ESMTP id 2A8D3388363
for <tsmith@innerx.net>; Sat, 5 Oct 2002 01:41:43 +0000 (/etc/localtime)
Received: from earthlink.net (adsl-64-175-121-110.dsl.lsan03.pacbell.net [64.175.121.110])
by pimout4-ext.prodigy.net (8.12.3 da nor stuldap/8.12.3) with ESMTP id g952RS1J081584;
Fri, 4 Oct 2002 22:27:32 -0400
Message-ID: <3D9E4E10.B8235796@earthlink.net>
Date: Fri, 04 Oct 2002 19:27:28 -0700
From: vladw <vladw@earthlink.net>
X-Mailer: Mozilla 4.8 [en] (Windows NT 5.0; U)
X-Accept-Language: en,ru,ro
MIME-Version: 1.0
To: ##VLAD EARTHLINK <vladw@earthlink.net>,
##01LEVLAD <VLADW@LEVLAD.COM>, tony smith <tsmith@innerx.net>
Subject: TONY SMITH== SOLUTION TO YOUR PROBLEMS WITH CORNELL
Content-Type: multipart/alternative;
boundary="------------3C6CCFA5F0211EADD139F854"
X-UIDL: ,?H"!90[!!</X!!R"e!!
 
<html><!doctype html public "-//w3c//dtd html 4.0 transitional//en">
<html>
ESTEEMED TONY SMITH, This your student Vladimir Weinstein..
<p>I RECENTLY LOOKED AT YOUR FRNT HOME PAGE AND READ ABOUT YOUR PROBLEMS
WITH CORNELL-SUBMISSIONS RULES.
<p>I AM SURPRISED AND UPSET ABOUT YOUR COLLEAGUES HESITANT TO SPONSOR&nbsp;
AND/OR REVIEW YOUR SOME OF YOUR REVOLUTIONARE IDEAS..&nbsp; PERHAPS THEY
ARE TOO RIGID, NOT UP TO PAR OR SIMPLY AFRAID TO UNDERSTAND.. PERHAPS YOU
TRULY FELL DOWN FROM "22nd CENTURY"&nbsp; INTO 20TH CENTURY MATHEMATICS
(Witten&nbsp;&nbsp; :)&nbsp; )
<br>==========
<br>I HAVE A POSSIBLE SOLUTION,
<br>I HAVE GOOD CONTACT IN RUSSIAN SCIENTIFIC COMMUNITY,
<br>(WHICH IS IN FINANCIAL DISARRAY, AND BUDGETS SLASHED TOT HE BONE)..<b><u>
IF YOU WOULD LIKE </u></b>I WILL FIND YOU A MATH-PHYSICS PROFESSOR IN GOOD
STANDING, THAT WILL SPONSOR AND/OR REVIEW, COWRITE YOUR NEW SUBMISSIONS..
<p>INCLUDED ARE SOME LINKS TO RUSSIAN SCENTIFIC INSTITUTES AND ACADEMICS.
<br>LOOK AROUND AND FIND 3 TO 5 E-MAILS&nbsp; OF PROFESSORS THAT WOULD
BE ABLE UNDERSTAND AND REVIEW YOUR THEORIES..
<br>AND E-MAIL THOSE E-MAILS TO ME..&nbsp; I WILL GET IN TOUCH WITH THEM
AND DO SOME "MAGIC" -- FINANCIAL INCENTIVES ETCCCC.
<p>PREFERRABLY CHOOSE ACADEMICS FROM INSTITUTES OUTSIDE OF
<br>"MOSCOW REGION"&nbsp; LIKE "NOVOSIBIRSK AREA" ETC.. WHERE US $
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<br>WILL GO MUCH FURTHER..
<p>LET ME KNOW IF I CAN BE OF HELP.. YOUR FRIEND VLADIMIR WEINSTEIN....
<p>=======
<br>LINKS TO RUSSIAN INSTITUTES:
<p><A 
HREF="http://graybook.cern.ch/institutes/countries/RU.html">http://graybook.cern.ch/institutes/countr

<p><A 
HREF="http://www.yars.free.net/English/Science/YSU/Dept/Phys/DivTheo
rPhys/hepg.html">http://www.yars.free.net/English/Science/YSU/Dept/Phys/DivTheorPhys/hepg.html</A>
<p><A HREF="http://hep.itpm.msu.su/people.html">http://hep.itpm.msu.su/people.html</A>
<p>ETC ETC .......
<br>============
<p>HERE IS MY LAST E-MAIL FROM YOU THAT I TRULY APPRECIATED:
<p>Subject:&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp; Re: ... INTRIGUING
QUESTION
<br>&nbsp;&nbsp; Date:&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
Wed, 13 Mar 2002 20:13:25 -0500
<br>&nbsp;&nbsp; From:&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
Tony Smith &lt;tsmith@innerx.net>
<br>&nbsp;&nbsp;&nbsp;&nbsp; To:&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
vladw@earthlink.net
<br>&nbsp;&nbsp;&nbsp; CC:&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;
tsmith@innerx.net
<p>Vladimir, thanks very much for your e-mail which I DID receive
<br>including the attached images.
<p>The best reference that I know for kissing spheres and the very
<br>interesting lattices in various dimensions is the book
<br>Sphere Packings, Lattices and Groups (3rd editon, Springer-Verlag 1999)
<br>by J. H. Conway and N. J. A. Sloane.
<p>It may be that the interesting phenomena that you see in 4-dim
<br>is related to the D4 lattice. Conway and Sloane describe it in
<br>their book (see for example pages 118-119), where they start with
<br>an initial point (center of sphere) and then look at how many are
<br>in each shell of given radius from the initial one.
<p>In the 4-dim D4 lattice, instead of there being uniformly more
<br>and more of them at larger and larger radii,
<br>you see that every so often (related to powers of 2) you get
<br>a shell with ONLY 24 of them.
<br>Maybe you could regard each such 24-shell as a sphere/point of
<br>a "new" lattice in a process like you describe.
<p>If you go to 8-dim, you see that the ordinary/cubic 8-dim lattice
<br>"grows" to exactly the size that ANOTHER one can fit in its "holes",
<br>thus making an E8 lattice, and it turns out that there are 7 different
<br>ways to make such an E8 lattice, related to the 7 imaginary octonions.
<br>(I think that those 7 are more "different" than
<br>the 3 ways of doing a 4-dim lattice, which might be related to
<br>the 3 imaginary quaternions, so that, depending on how you define
<br>"different", you could say that with one such definition there
<br>might be only 1 4-dim lattice but 7 8-dim lattices. You could
<br>define "different" differently, and have more of each, but there
<br>is some sort of sense that 8-dim lattices have more variety
<br>than 4-dim lattices.
<br>Conway and Sloane have a lot about 8-dim E8 lattices,
<br>for one example beginning at page 120.
<br>&nbsp;
<p>Your idea of phases of immiscible liquids is very interesting.
<br>In terms of it, I might think of the 8-dim spacetime of my model
<br>as two 4-dim spaces uniformly alike at the exact phase inversion,
<br>and
<br>that at lower energies we see what looks like a continuous
<br>4-dim spacetime (water) with an embedded lattice of oil-drops
<br>that look like the Kaluza-Klein compact internal symmetry spaces
<br>that you describe.
<p>As to higher and higher dimensions, the math physics models
<br>leads to dimensions 26, 27, and 28 (the three just beyond your 25-dim
<br>phase transition from phenomena of 24-dim and below).
<p>Any .jpg images of what your programs show would be very interesting
<br>and I would like to see them.
<p>Also, if you have any pictures of the cosmetic emulsion phase transition,
<br>it would be very interesting to me to see them.
<p>Thanks very much for your interesting message.
<p>Tony&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbs

13 March 2002
<br>&nbsp;
<br>&nbsp;
<br>&nbsp;
<br>&nbsp;</html>
 
</html>
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From ???@??? Mon Oct 07 10:50:52 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (unknown [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id DE3C4388360
for <tsmith@innerx.net>; Mon, 7 Oct 2002 14:02:46 +0000 (/etc/localtime)
Received: from [209.246.190.233] (dialup-209.246.190.233.Dial1.Atlanta1.Level3.net 
[209.246.190.233])
by suid.innerx.net (Postfix) with ESMTP
id 05C7A10E2D0; Mon, 7 Oct 2002 10:00:22 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9c4b105c720@[209.246.181.172]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 7 Oct 2002 10:50:14 -0400
To: vladw@earthlink.net
From: Tony Smith <tsmith@innerx.net>
Subject: Cornell situation
Cc: tsmith@innerx.net
X-UIDL: g6F"!<-;"!L0V"!;kW!!
 
Thank you for your offer to help with my situation with Cornell.
Although the Cornell administrators of the e-print archive have
not informed me of exactly what they require of a sponsor,
my guess is that they will not approve a sponsor who
has been given "... financial incentives etcccc ... US $ ...".
In my opinion, Cornell would say that such sponsorship
was not sincere, but only bought with money, and therefore invalid.
 
That makes it hard for me to find a sponsor, because in fact
it would take time and trouble for anyone to read and evaluate
enough of my work to form an opinion of whether or not to I am
worthy of being an author on the e-print archives, and
there would be no monetary compensation for that time and trouble.
I think that Cornell wants a sponsor to be more like an unpaid
referee for a conventional physics journal, and such referees
are not paid in money for their referee work.
 
Of course,
journal referees do get some sort of non-money compensation
in that if they approve other physicists' papers then those
other physicists (also acting as referees) are more likely
to approve their papers, so that there are mutual benefits
to the entire community of journal referees.
However, since I do not now referee journal articles,
I am not in the community of journal referees, so there is
no such benefit to anybody who spends time and trouble to
review my work.
 
Due to those circumstances, I think that it is unlikely that your
suggestion will help me with Cornell, so I will not pursue it,
but
I do thank you very much for your kind thoughts and good wishes.
 
Good luck to you in your work.
 
Tony Smith 7 October 2002
 
 
From ???@??? Mon Oct 07 10:50:53 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id ECD31388360
for <tsmith@innerx.net>; Mon, 7 Oct 2002 14:02:54 +0000 (/etc/localtime)
Received: from [209.246.190.233] (dialup-209.246.190.233.Dial1.Atlanta1.Level3.net 
[209.246.190.233])
by suid.innerx.net (Postfix) with ESMTP
id 7D5D110E2CD; Mon, 7 Oct 2002 10:00:29 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9c1d11c8e31@[209.246.180.154]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 7 Oct 2002 10:50:44 -0400
To: lbrown@northwestern.edu
From: Tony Smith <tsmith@innerx.net>
Subject: Baylor, and request for advice
Cc: tsmith@innerx.net
X-UIDL: AR&#!<V:"!T~("!_'2!!
 
I enjoyed the Dirac meeting at Baylor very much,
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especially informal discussions.
 
Although I recognize that it may be an imposition,
and therefore it is OK with me if you don't have
time to answer this message, I need some advice
about a situation that I have recently encountered.
 
Since 1993 I have been posting papers on the e-print
archives, mostly about a physics model on which I have
been working for many years. Until about 1999 I put
up the papers from e-mail addresses at Georgia Tech
or at Clark Atlanta University, but after then
I had no easy access to Georgia Tech or Clark Atlanta
e-mail, so I began to use this .net address.
Although the Los Alamos people were not very happy
with my .net address, they and I reached an accommmodation
in September 1999 whereby xxx.lanl.gov said:
"... No registration is required. Just submit by e-mail
To: gen-ph@xxx.lanl.gov
Subject: put
when you have a new submission to make. ...".
 
I had no objection to being restricted to the general physics
gen-ph archive, and my papers were posted that way until
August-September 2002 when the new administration of
the e-print archives at Cornell changed that, saying
"... This is no longer xxx.lanl.gov,
so the history is not strictly relevant. ...".
 
Under the new rules, as I understand them (although I have NOT yet
seen a full statement of the new rules, only statements by Cornell
directed to me with respect to my individual case), my effort to become
registered as an author on the archives has been rejected,
unless or until somebody in at acceptable academic physics department
"sponsors" me to be registered as an author on the archives.
 
Over the last 20 years or so, I have done some work with
David Finkelstein at Georgia Tech. For a time I enrolled
as his super-annuated graduate student, but I could not
pass the closed-book comprehensive exams while practicing
law, and I received no Ph.D.
Even so, I continued to work on physics models and to discuss
things with David in seminars, etc.
After my problems with Cornell as archive administrator,
I asked Ron Fox (head of the Ga Tech physics department)
if it would be OK with Georgia Tech for me, with no Ga Tech affiliation,
to ask David to sponsor me as an author. Ron Fox said OK,
so I asked David,
but David did not agree to sponsor me,
saying that he did not fully understand all my work,
even though I made it clear that I did not interpret "sponsor" to
mean "understand and agree with all ideas",
but only to mean "work is OK to appear on archives".
David did not give me a direct NO, but looked very uncomfortable
and said that he would have to think about it, which is to me in
fact equivalent to a very clear NO.
 
My question asking your advice is:
 
Is there any way that an unaffiliated person such as me,
who does not submit papers to refereed journals but only
wants to post on the e-print archives,
could find a "sponsor" in an acceptable academic physics department?
 
I guess that means that somebody would have to evaluate my work.
My latest (and probably typical) particle physics paper is at
http://arXiv.org/abs/physics/0207095
which was the last paper that I was permitted to archive under
the September 1999 criteria.
 
The paper that that led to my rejection as an author on the e-print
archives is on my web site as
http://www.innerx.net/personal/tsmith/QM03.pdf
It is on quantum consciousness, and is more speculative. It has
been submitted to a Quantum Mind conference at Arizona in March 2003.
While at the Baylor meeting, I mentioned the part of it dealing
with Chiao gravity antennas to Roger Penrose, and he seemed interested
in that point and in checking on further details of Chiao's work.
I am NOT saying that he said that my ideas were all good,
only that he was interested in references to Chiao's experimental work,
which might or might not in future experiments appear to be relevant
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to tubulin-based models of quantum consciousness.
 
--------------------------------------
 
One thing that I should disclose is that when I was using a
Clark Atlanta University e-mail address, there was a controversy
involving a friend of mine, Carlos Castro, whose papers Ginsparg did
not like. Although I was not directly involved in the controversy,
I made no secret of my sympathy for my friend,
and Ginsparg directed his hostility not only at Carlos Castro,
but also at everybody at Clark Atlanta University. In fact,
Ginsparg threatened to cut off archive access of everybody at Clark
Atlanta University if Clark Atlanta University did not cease supporting
Carlos Castro. Cooler heads at Los Alamos apparently restrained
Ginsparg, because that particular threat was not carried out.
However, now Ginsparg is at Cornell,
and it seems to me that he is relatively unrestrained there.
 
Therefore, I fear that Ginsparg might retaliate against any
university with a professor who sponsors me,
and
that means that it may be very hard for me to find a sponsor.
 
I know that I could do as Carlos Castro has done and
get friends in other countries to post my papers from their
e-mail addresses (because Cornell seems to have not yet figured out
how to distinguish "acceptable" e-mail addresses from others
with respect to non-USA e-mail accounts)
but
as a matter of priniciple I refuse to try to sneak into
the archives through a back door.
 
-------------------------------------
 
 
As I now see it,
my present (unhappy) opinion is that there is probably no forum
to which I could go to get evaluated with respect to fitness to be registered
as an author on the e-print archives.
Maybe I should just recognize that and be thankful for the time that
I was permitted to post, and for the fact that Cornell has not (yet)
purged my older papers from the archives,
but I am really not happy with that, and am trying to find out
if there is some avenue that I have overlooked.
 
Since you know a lot more than I do about the world of physics,
my question to you is whether or not you see an overlooked avenue,
and that is why I am burdening you with this e-mail message question.
Of course,
it is possible that I have not overlooked anything significantly helpful,
in which case I hope that you will feel free to tell me so.
 
Thanks.
 
Tony Smith 7 October 2002
 
 
From ???@??? Mon Oct 07 23:04:50 2002
Return-Path: <vladw@earthlink.net>
Delivered-To: tsmith@innerx.net
Received: from pimout4-ext.prodigy.net (pimout4-ext.prodigy.net [207.115.63.103])
by leap.innerx.net (Postfix) with ESMTP id D6F5C388363
for <tsmith@innerx.net>; Tue, 8 Oct 2002 00:47:44 +0000 (/etc/localtime)
Received: from earthlink.net (adsl-64-175-121-110.dsl.lsan03.pacbell.net [64.175.121.110])
by pimout4-ext.prodigy.net (8.12.3 da nor stuldap/8.12.3) with ESMTP id g981XvGq160964;
Mon, 7 Oct 2002 21:34:01 -0400
Message-ID: <3DA23607.500DB5CD@earthlink.net>
Date: Mon, 07 Oct 2002 18:33:59 -0700
From: vladw <vladw@earthlink.net>
X-Mailer: Mozilla 4.8 [en] (Windows NT 5.0; U)
X-Accept-Language: en,ru,ro
MIME-Version: 1.0
To: Tony Smith <tsmith@innerx.net>,
##VLAD EARTHLINK <vladw@earthlink.net>
Subject: Reply to : Cornell situation
References: <l03102800b9c4b105c720@[209.246.181.172]>
Content-Type: multipart/alternative;
boundary="------------E33DEF10866766D59A1DA564"
X-UIDL: obl"!?kH"!#ED!!HFY"!
 
<html><!doctype html public "-//w3c//dtd html 4.0 transitional//en">
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<html>
Perhaps I should not!! have mentioned&nbsp; $$, for what I was suggesting
was not a bribe
<br>at all.. From recent russian academicians on visit here that i talked
to recently, most of the mathematicians
<br>physicists are in dire straits financially..&nbsp; and asking them
to initially review your theories would <b><u>not guarantee </u></b>their
aprroval and participation,
<br>but <b><u>only if your papers have "real meat" in them,&nbsp;</u>&nbsp;</b>
I&nbsp; was simply going to ask them to initially review and perhaps add
additional extensions to your theories
<br>thats all.&nbsp; If there was <u>genuine enthusiasm </u>and extrapolation
of your theories, only then&nbsp; would I introduce you to each other for
potential collaboration
<br>in future publishing. There are numerous top-notch theorists who continuously
submit papers to local and international archives and their potential collaboration
with you <b><u>would be beyond reproach!&nbsp; </u></b>Money is secondary
if at all, and only would serve to help fellow-theoretician in making his
life a little easier, as many are forced to moonlight.
<br>Again money was not to viewed as some insulting bribe, but perhaps
as version of standard altruistic reasearch-grant in advancement&nbsp;
of science..
<br>Sorry for misunderstanding, lest you think there is no-one in academic
Russian community up to par to understand and/or extend your theories...
<p>Let me know if you change your mind...
<p>Tony Smith wrote:
<blockquote TYPE=CITE>Thank you for your offer to help with my situation
with Cornell.
<br>Although the Cornell administrators of the e-print archive have
<br>not informed me of exactly what they require of a sponsor,
<br>my guess is that they will not approve a sponsor who
<br>has been given "... financial incentives etcccc ... US $ ...".
<br>In my opinion, Cornell would say that such sponsorship
<br>was not sincere, but only bought with money, and therefore invalid.
<p>That makes it hard for me to find a sponsor, because in fact
<br>it would take time and trouble for anyone to read and evaluate
<br>enough of my work to form an opinion of whether or not to I am
<br>worthy of being an author on the e-print archives, and
<br>there would be no monetary compensation for that time and trouble.
<br>I think that Cornell wants a sponsor to be more like an unpaid
<br>referee for a conventional physics journal, and such referees
<br>are not paid in money for their referee work.
<p>Of course,
<br>journal referees do get some sort of non-money compensation
<br>in that if they approve other physicists' papers then those
<br>other physicists (also acting as referees) are more likely
<br>to approve their papers, so that there are mutual benefits
<br>to the entire community of journal referees.
<br>However, since I do not now referee journal articles,
<br>I am not in the community of journal referees, so there is
<br>no such benefit to anybody who spends time and trouble to
<br>review my work.
<p>Due to those circumstances, I think that it is unlikely that your
<br>suggestion will help me with Cornell, so I will not pursue it,
<br>but
<br>I do thank you very much for your kind thoughts and good wishes.
<p>Good luck to you in your work.
<p>Tony 
Smith&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp

7 October 2002</blockquote>
</html>
 
</html>
From ???@??? Tue Oct 08 15:39:15 2002
Return-Path: <lbrown@northwestern.edu>
Delivered-To: tsmith@innerx.net
Received: from lotus.phys.nwu.edu (lotus.phys.northwestern.edu [129.105.21.210])
by leap.innerx.net (Postfix) with ESMTP id 04499388363
for <tsmith@innerx.net>; Tue, 8 Oct 2002 13:23:16 +0000 (/etc/localtime)
Received: from S0025306671.northwestern.edu (pine-36-009206.nuts.northwestern.edu [129.105.9.206])
by lotus.phys.nwu.edu (8.9.3/8.9.3) with ESMTP id JAA08560
for <tsmith@innerx.net>; Tue, 8 Oct 2002 09:09:44 -0500
Message-Id: <5.1.0.14.2.20021008090918.00b8f958@lotus.phys.northwestern.edu>
X-Sender: brown@lotus.phys.northwestern.edu
X-Mailer: QUALCOMM Windows Eudora Version 5.1
Date: Tue, 08 Oct 2002 09:09:45 -0500
To: Tony Smith <tsmith@innerx.net>
From: "Laurie M. Brown" <lbrown@northwestern.edu>
Subject: Re: Baylor, and request for advice
In-Reply-To: <l03102800b9c1d11c8e31@[209.246.180.154]>



Cornell02.html

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Cornell02ed.html[4/16/18, 1:48:01 AM]

Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"; format=flowed
X-UIDL: -[D!!c;J!!/R@"!aDe!!
 
Dear Tony,
I did enjoy your company and talking with you at Baylor. As for your
problem, I don't think I have any helpful suggestions. I have been doing
history of physics now for twenty years and not publishing physics papers,
on the Internet or anywhere else, so I will have to beg off.
Best regards,
Laurie.
 
From ???@??? Tue Oct 08 19:17:30 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 179B8388365
for <tsmith@innerx.net>; Tue, 8 Oct 2002 22:29:18 +0000 (/etc/localtime)
Received: from [65.58.16.88] (dialup-65.58.16.88.Dial1.Atlanta1.Level3.net [65.58.16.88])
by suid.innerx.net (Postfix) with ESMTP
id B2F6B10E2C4; Tue, 8 Oct 2002 18:26:55 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net (Unverified)
Message-Id: <l03102800b9c912621e84@[65.58.16.88]>
Mime-Version: 1.0
Content-Type: text/plain
Date: Tue, 8 Oct 2002 19:17:21 -0400
To: dwmarks@bellsouth.net
From: Tony Smith <tsmith@innerx.net>
Subject: advice
Cc: tsmith@innerx.net
X-UIDL: e"Z!!mf$#!4]X"!\1/"!
 
Back in September, with respect to my problems with Cornell's
administration of the e-print archive, you gave me some advice:
"... Could John Baez be of any help?
Wasn°Øt he at Cornell before going to UC Riverside? ...".
 
Even though I replied to you "... I rather doubt that he could help ...",
I did think about it and did contact him. Although he did not offer
to help directly (such as by sponsoring me himself), he did say
that he would be giving a talk at a Dirac conference
http://www.baylor.edu/Dirac/
at Baylor in Waco, Texas, and that Penrose would be there,
and he suggested that I go, and I did.
 
The conference was last week. Since my paper that precipitated
my Cornell problem was on a quantum consciousness model similar
to that of Penrose, I did talk to Penrose.
Penrose seemed interested in one of the points of my paper,
that gravitational antenna experiments by Chiao described at
http://xxx.lanl.gov/abs/gr-qc/0204012
might be relevant to tubulin models,
but
Penrose also said that he could not help me with my problem,
because he was trying to get away from administrative stuff
(I can sympathize with him there) and that he only had one grad student,
as opposed to a lot of students who could do such things.
 
At the conference I met Laurie Brown, who is a physics historian
at Northwestern, and I asked him for any advice he might have as
to what I might be able to do with respect to my Cornell situation.
His reply (received by me today by e-mail) was:
"Dear Tony,
I did enjoy your company and talking with you at Baylor. As for your
problem, I don't think I have any helpful suggestions. I have been doing
history of physics now for twenty years and not publishing physics papers,
on the Internet or anywhere else, so I will have to beg off.
Best regards,
Laurie."
 
I understand his position, but as of now I seem to have run out
of options, and I cannot think of anything to do except to
admit defeat and recognize that Ginsparg and Cornell have
succesfully kicked me off the archives.
 
This message is just a long-shot request for any advice that
you might have, but I recognize that it is likely that there
is nothing that I can do except give up and quit.
 
Tony 8 Oct 2002
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PS - John Baez was not at Cornell.I think that
he got his A.B. at Princeton, his Ph.D. at MIT,
then spent some time at Yale, and then went
to U.C. Riverside where he is now.
 
 
 
 
 
 
 
 
From ???@??? Fri Oct 11 20:26:04 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (unknown [216.136.109.40])
by leap.innerx.net (Postfix) with ESMTP id 5B41E388360
for <tsmith@innerx.net>; Fri, 11 Oct 2002 21:01:50 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 44BC4CM8; Fri, 11 Oct 2002 17:48:48 -0400
From: "Arkadiusz Jadczyk" <lark1@ozline.net>
To: register-query@arXiv.org (register-query for arXiv.org)
Date: Fri, 11 Oct 2002 17:50:44 -0500
MIME-Version: 1.0
Content-type: text/plain; charset=US-ASCII
Content-transfer-encoding: 7BIT
Subject: RE: arXiv.org policy
Reply-To: lark1@ozline.net
Cc: Tony Smith <tsmith@innerx.net>, baez@math.ucr.edu
Message-ID: <3DA70F74.6128.43567B4@localhost>
Priority: normal
In-reply-to: <200210112127.g9BLRKN29741@xxx.arxiv.cornell.edu>
X-mailer: Pegasus Mail for Win32 (v3.12c)
X-UIDL: &fm"!2<>!!mRb!!nkf"!
 
 
 
On 11 Oct 2002, at 17:27, register-query for arXiv.org wrote:
 
> Date sent: Fri, 11 Oct 2002 17:27:20 -0400
> From: register-query@arXiv.org (register-query for
> arXiv.org) To: lark1@ozline.net Subject: RE:
> arXiv.org policy Copies to: ajad@ift.uni.wroc.pl
>
> > I received two complaints from two different persons.
>
> We have no idea why these complaints would go to you.
 
Perhaps because I am trying to understand what is going on.
 
 
> > Here is my opinion: in my opinion Tony Smith papers SHOULD be
> > allowed to be put on the server. Even if these papers would not fit
> > the criteria of most of peer reviewed journals, there is a sincere
> > work behind, and there are useful ideas and deep understanding
> > behind.
>
> Then why are they not suitable for any peer reviewed journal?
> They are all sincere.
 
That is a clear avoiding the issue, and also that is twisting.
I wrote, let me quote: " Even if these papers would not fit
> > the criteria of most of peer reviewed journals"
 
and let me stress the word MOST
 
Now you twisted it into "ANY".
 
This is a clear twist of logic. I can't believe a physicist or a
mathematician can twist logic that way. I would appreciate
explanation why did you do it. I would also appreciate
knowing with WHOM I am interacting. Knowing the pesson
helps a lot in any reasonable communication and prevents from
misjudging (perhaps I misunderstood your intentions above? Perhaps
you have good inetntions but have chosen clumsy words to express
these intentions?)
 
> > Shervgi Shahverdiyev's papers show lack of knowledge of results
> > obtained by other people. They are naive and they do not deserve
> > space on the server. But the way Shervgi Shahverdiyev is being
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> > treated is far from being the "right one". I know it is very
> > difficult to manage and to get rid of all crazy man and those who
> > cheat, but the way it is being handled at present is inapropriate.
>
> As was explained to all of them, the policies are currently undergoing
> revision.
 
What is not clear is WHO is revising? Who is in the committee?
Who is responsible? I mean personally?
 
> It is not clear what is inappropriate about his treatment.
 
Is there any person at arXiv that is REALLY interested in getting
answer to this question? And who is in charge and has power to CHANGE
- when such a change is warranted by the facts?
 
 
> Since you do not think the submissions appropriate, then feel free to
> tell him yourself, so we can learn what you think is appropriate
> treatment.
 
 
How can you learn when I say something to someone else?
 
Another twist in logic?
 
Sincerely,
 
ark
 
From ???@??? Fri Oct 11 21:16:46 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 15500388360
for <tsmith@innerx.net>; Sat, 12 Oct 2002 00:27:22 +0000 (/etc/localtime)
Received: from [63.210.74.27] (dialup-63.210.74.27.Dial1.Atlanta1.Level3.net [63.210.74.27])
by suid.innerx.net (Postfix) with ESMTP
id 0978210E2B0; Fri, 11 Oct 2002 20:25:06 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9cd1d9f8ab9@[63.210.78.172]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Fri, 11 Oct 2002 21:15:56 -0400
To: lark1@ozline.net
From: Tony Smith <tsmith@innerx.net>
Subject: thanks for your efforts
Cc: tsmith@innerx.net
X-UIDL: YiX"!'M+"!7eI"!#+f"!
 
Ark, thanks very much for your efforts in trying to understand
what is going on at Cornell with the e-print archives.
 
Your observation of Cornell's "clear twist of logic" is unfortunately
accurate. Unfortunately, I CAN believe that physicists can (and do)
twist logic as Cornell e-print archive administrators do.
 
You quote Cornell as saying "... the policies are currently undergoing
revision. ...", in a message from them on 11 Oct 2002.
 
You may be interested to know that, over two months ago, back on
8 August 2002, I received a message from no-reply@arXiv.org that
referred to "... an ongoing reevaluation of registration policies. ...".
 
On 10 August I sent to register-query@arXiv.org,
with a copy to LIBGATEWAY-L@cornell.edu, a message saying,
in part:
"... I also hereby formally request that you send to me a
complete statement of any policy or policies that you
may have with respect to registration ...".
 
Probably due to the copy going to LIBGATEWAY-L@cornell.edu,
I received on 12 August 2002 a message from a human being,
Jean Poland, who said:
"... Dear Dr. Smith:
I am responding to your note to the Cornell University Library Gateway
about your submission to arXiv. At this time we are reviewing the
policies for submission of material to arXiv and I will be happy to
forward a copy of those to you when we they are complete. We are
also reviewing the registration process.
Your submission has been deferred for review, as are all submissions
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from a ".net" address. A representative of arXiv will respond to
your request within the week.
I appreciate your patience in this matter.
Jean Poland ...".
 
My reply to her was:
"... Thank you very much for your reply to my message requesting
that I be registered as an author for submission of papers
to the e-print archives at arxiv.org.
Since you "... are reviewing the policies for submission of material
to arXiv ..." and "... are also reviewing the registration process. ...",
I would like to let you know that I have no problem whatsoever
with waiting a reasonable time for you for formulate such policies,
as I think that it is much better to take some time to formulate a good
policy than to rush the formulation process.
Perhaps some of the information (and some of my questions) in my request
might be helpful to you in the formulation process.
In any event, whatever you eventually decide, I would like to thank
you very much for the courtesy of a reply from a human being.
As I said, please feel free, as far as my request is concerned,
to take whatever reasonable time you need for policy formulation,
and
thank you for agreeing to forward to me a copy of the resulting policy
when it has been formulated.
Frank D. (Tony) Smith, Jr. 12 August 202 ...".
 
 
I thought that two weeks should be enough time to set a policy
or at least deal with my request,
so I waited a couple of weeks and on 26 August 2002 sent a message
to Jean Poland asking how things were going with my request.
 
I think that I did not receive a reply until 8 September 2002,
and then Jean Poland did not reply,
but the reply came from register-query@arXiv.org and said in part:
"... Do not send further messages to any address other than this one.
Any message sent to any other address will be put at the bottom of
the queue,
and take that much longer to receive response. ...".
 
 
Therefore, it is clear that the Cornell administrators do NOT want
me talking to human beings, and that Jean Poland has been told to
quit talking to me.
 
 
As to your question to the Cornell administrators
".. who is in charge ...",
there are two ways to look at it:
 
1 - The the web page at
http://campusgw.library.cornell.edu/cgi-bin/manntom2.cgi?section=networked&URL=g
ateway.html
lists the CU Library Gateway e-Reference Collection as including
"... arXiv.org e-print archive ...", which is why I sent a copy
of my earlier messaage to LIBGATEWAY-L@cornell.edu
so it is probably technically/legally the entity in charge;
 
2 - The fact that I was told to quit sending messages to Jean Polander
indicates that de facto somebody else is in charge,
and
the fact that the policies are still under revision,
over 2 months after 8 August 2002, indicates to me that de facto
whoever is in charge is not acting under the constraints of ANY policy,
and can act according to whim.
 
 
 
Unfortunately, I think that 2 is what is going on.
It is sort of like when Batista ran Cuba with other
people as figurehead presidents. If you wanted to do
business in Cuba then, it was useless to do try to follow
any procedure or law or anything else without Batista's approval,
which was unconstrained.
(My father had some personal experience with that,
which is why I use that example.)
 
 
Thanks again for your efforts. Please do not feel obligated
to do more, because I fear that, as the Borg/Picard/Locutus
said in Star Trek The Next Generation: "Resistance is futile".
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Tony 11 Oct 2002
 
 
 
 
 
 
 
From ???@??? Fri Oct 11 23:10:58 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (216-136-29-249.gen.twtelecom.net [216.136.29.249])
by leap.innerx.net (Postfix) with ESMTP id DD03E388360
for <tsmith@innerx.net>; Sat, 12 Oct 2002 02:07:54 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 4XLR8LNV; Fri, 11 Oct 2002 22:54:55 -0400
From: "Arkadiusz Jadczyk" <lark1@ozline.net>
To: Tony Smith <tsmith@innerx.net>
Date: Fri, 11 Oct 2002 22:56:44 -0500
MIME-Version: 1.0
Content-type: text/plain; charset=US-ASCII
Content-transfer-encoding: 7BIT
Subject: Re: thanks for your efforts
Reply-To: lark1@ozline.net
Message-ID: <3DA7572C.25687.54D8FE6@localhost>
Priority: normal
In-reply-to: <l03102800b9cd1d9f8ab9@[63.210.78.172]>
X-mailer: Pegasus Mail for Win32 (v3.12c)
X-UIDL: hf6"!K#g"!':U!!^jG"!
 
 
 
On 11 Oct 2002, at 21:15, Tony Smith wrote:
 
> Thanks again for your efforts. Please do not feel obligated
> to do more, because I fear that, as the Borg/Picard/Locutus
> said in Star Trek The Next Generation: "Resistance is futile".
 
Tony,
 
Do not forget that we live in a nonlinear world. Do not forget about
the butterfly effect. Therefore if there is something that CAN be
done, however small it seems to be, when it is the "natural thing to
do" - it worth your effort. You never know - perhaps the fate of the
ENTIRE UNIVERSE decides through you seemingly insignificant
effort.
 
And that is also why I suggest that you carry on with your research
and with your web site. Because, as I said, your published idea may
cause a chain of events that will determine the fate of the human
race and more. Of course you will decide whether and how and when
and what would be the best use of your increadible talents and
intuition.
 
Best wishes,
 
ark
 
From ???@??? Mon Oct 14 21:57:06 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (216-136-29-249.gen.twtelecom.net [216.136.29.249])
by leap.innerx.net (Postfix) with ESMTP id C0F63388363
for <tsmith@innerx.net>; Mon, 14 Oct 2002 14:58:21 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 45MRMLDP; Mon, 14 Oct 2002 11:45:47 -0400
Resent-From: "Arkadiusz Jadczyk" <lark1@ozline.net>
Resent-To: Tony Smith <tsmith@innerx.net>
Resent-date: Mon, 14 Oct 2002 11:47:22 -0500
Received: from yyy.arxiv.cornell.edu ([128.84.154.75]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 45MRMJZA; Mon, 14 Oct 2002 10:48:18 -0400
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g9EEmQY29316;
Mon, 14 Oct 2002 10:48:26 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g9EEmO705707;
Mon, 14 Oct 2002 10:48:24 -0400
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Date: Mon, 14 Oct 2002 10:48:24 -0400
Message-Id: <200210141448.g9EEmO705707@xxx.arxiv.cornell.edu>
From: register-query@arXiv.org (register-query for arXiv.org)
To: lark1@ozline.net
Subject: RE: arXiv.org policy
Cc: ajad@ift.uni.wroc.pl
Resent-Message-Id: <20021014145821.C0F63388363@leap.innerx.net>
X-UIDL: $m)"!MPR!!J8?"!j@%"!
 
> From: "Arkadiusz Jadczyk" <lark1@ozline.net>
> To: register-query@arXiv.org (register-query for arXiv.org)
> Date: Fri, 11 Oct 2002 17:50:44 -0500
> Subject: RE: arXiv.org policy
> CC: Tony Smith <tsmith@innerx.net>, baez@math.ucr.edu, ajad@ift.uni.wroc.pl
>
>> Then why are they not suitable for any peer reviewed journal?
>
> ,That is a clear avoiding the issue, and also that is twisting.
> I wrote, let me quote: " Even if these papers would not fit
> the criteria of most of peer reviewed journals"
>
> and let me stress the word MOST. Now you twisted it into "ANY".
 
Specify in what journal "any" have been published.
Or conjecture in what journals "any" could be published, and encourage the
author to submit to those journals.
 
>> As was explained to all of them, the policies are currently undergoing
>> revision.
>
> What is not clear is WHO is revising?
 
By a committee coordinated by the Cornell University Library.
You find the two authors distinguishable in some direction, others with direct
subject matter expertise find them indistinguishable. (We note that you are not
a regular hep-th contributor.)
They appear as but two of a large pool here -- typically flagged by reader
complaints -- encouraged to find alternate outlets.
We are instructed that this system was never intended as an outlet of last
resort for marginal authors.
 
> How can you learn when I say something to someone else?
> Another twist in logic?
 
Most users have learned how to copy or retransmit messages for informational
purposes.
 
From ???@??? Mon Oct 14 21:57:05 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (216-136-29-249.gen.twtelecom.net [216.136.29.249])
by leap.innerx.net (Postfix) with ESMTP id C1329388364
for <tsmith@innerx.net>; Mon, 14 Oct 2002 14:58:21 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 45MRMLDR; Mon, 14 Oct 2002 11:45:48 -0400
Resent-From: "Arkadiusz Jadczyk" <lark1@ozline.net>
Resent-To: Tony Smith <tsmith@innerx.net>
Resent-date: Mon, 14 Oct 2002 11:47:40 -0500
X-cs: R
From: Arkadiusz Jadczyk <lark1@ozline.net>
X-RS-ID: <Default>
X-RS-Flags: 0,0,1,1,0,0,0
X-RS-Header: In-reply-to: <200210141448.g9EEmO705707@xxx.arxiv.cornell.edu>
X-RS-Sigset: -1
To: register-query@arXiv.org (register-query for arXiv.org)
Subject: RE: arXiv.org policy
Reply-To: lark1@ozline.net
MIME-Version: 1.0
Content-type: text/plain
Content-transfer-encoding: 8BIT
Date: Mon, 14 Oct 2002 11:46:57 -0500
Resent-Message-Id: <20021014145821.C1329388364@leap.innerx.net>
X-UIDL: MX6"!4,T!!_*T"!S~n"!
 
 
 
On 14 Oct 2002, at 10:48, register-query for arXiv.org wrote:
 
> > What is not clear is WHO is revising?
>
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> By a committee coordinated by the Cornell University Library.
> You find the two authors distinguishable in some direction, others
> with direct subject matter expertise find them indistinguishable. (We
> note that you are not a regular hep-th contributor.) They appear as
> but two of a large pool here -- typically flagged by reader complaints
> -- encouraged to find alternate outlets. We are instructed that this
> system was never intended as an outlet of last resort for marginal
> authors.
 
I would appreciate if you can provide me with name of the person to
whom I can complain personally about the way my inquiry is being
processed.
 
 
Thank you,
 
ark
 
From ???@??? Tue Oct 15 00:33:12 2002
Return-Path: <no-reply@arXiv.org>
Delivered-To: tsmith@innerx.net
Received: from yyy.arxiv.cornell.edu (yyy.arxiv.cornell.edu [128.84.154.75])
by leap.innerx.net (Postfix) with ESMTP id 6912A388364
for <tsmith@innerx.net>; Tue, 15 Oct 2002 03:43:52 +0000 (/etc/localtime)
Received: from xxx.arxiv.cornell.edu (xxx.arxiv.cornell.edu [132.236.180.11])
by yyy.arxiv.cornell.edu (8.11.6/8.11.6) with ESMTP id g9F4VYY12002
for <tsmith@innerx.net>; Tue, 15 Oct 2002 00:31:37 -0400
Received: (from e-prints@localhost)
by xxx.arxiv.cornell.edu (8.11.6/8.11.2) id g9F4VVh04780;
Tue, 15 Oct 2002 00:31:31 -0400
Date: Tue, 15 Oct 2002 00:31:31 -0400
Message-Id: <200210150431.g9F4VVh04780@xxx.arxiv.cornell.edu>
Precedence: bulk
X-Note: e-print arXiv software written by PG at LANL (8/91,...,4/99)
X-Supported-By: U.S. National Science Foundation, Agreement 0132355 (7/01-6/04)
From: no-reply@arXiv.org (send mail ONLY to register-query)
Reply-To: register-query@arXiv.org
To: tsmith@innerx.net
Subject: RE: RE: arXiv.org policy
X-UIDL: k)J"!J`,"!%I[!!Qn1!!
 
Your register query has been received and will be given due consideration.
Pending registration queries are reviewed weekly.
Further action is neither necessary nor helpful to speed up the process.
(In particular, e-mail to the www-admin address about registration issues
will be left unattended.)
 
Responses are unavoidably slow during this period (Fall 2002) due to an
ongoing reevaluation of registration policies.
Thank you for your patience.
 
From ???@??? Tue Oct 15 00:33:11 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 591D1388364
for <tsmith@innerx.net>; Tue, 15 Oct 2002 03:43:46 +0000 (/etc/localtime)
Received: from [63.210.74.68] (dialup-63.210.74.68.Dial1.Atlanta1.Level3.net [63.210.74.68])
by suid.innerx.net (Postfix) with ESMTP
id 1929910E2EC; Mon, 14 Oct 2002 23:41:37 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9d12cfa1131@[65.58.21.138]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 15 Oct 2002 00:32:55 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: RE: arXiv.org policy
Cc: tsmith@innerx.net, lark1@ozline.net
X-UIDL: O5l!!~;[!!4@?!!8B^"!
 
Possibly in accord with your request that he "... copy
or retransmit messages for informational purposes. ..."
Arkadiusz Jadcyk has forwarded to me comments
by you, register-query for arXiv.org, that concern me.
 
---------------------------------------------------
 
You say that I am in "... a large pool here -
- typically flagged by reader complaints -
- encouraged to find alternate outlets. ...".
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Please tell me who has complained about me,
and exactly what they have said about me,
and
please give me a reasonable opportunity to reply to any such complaints.
 
---------------------------------------------------
 
With respect to my posts on the e-print archives since 1993,
you demand specification of "... in what journal "any [of my papers
on the e-print archive]" have been published. ...".
 
I have NEVER submitted ANY of my papers that are on the e-print
archive to ANY journal,
therefore
it is IMPOSSIBLE to determine how they might have been treated.
Not only is it impossible for me to show that they might
have been reviewed favorably,
it is also impossible for you (or anyone else) to show that
they might have been reviewed unfavorably,
because no such articles have been submitted.
 
The reasons that I have not submitted those papers for publication
include:
1 - I am self-employed, and do not need citations of publications
for grants or tenure;
2 - I have seen some evidence of arbitrariness in refereeing
processes, and do not wish to get involved in such processes if
I do not have to do so, which I do not because of (1).
3 - Even an optimal journal refereeing and publication process
results in substantial time delay in publication, compared to
the nearly instantaneous posting of papers on the e-print archives;
4 - Most journals require assignment of copyright, which I find
objectionable if I can avoid it, and I can avoid it by posting
on the e-print archives;
5 - My experience as a regular reader of the e-print archives
for many years indicates to me that archived e-prints get a far
wider readership than ANY journal.
 
I have made no secret of the fact that I have not submitted
any of my archived papers to any journal, and lack of submission
has NOT been a problem for ANY of the over a dozen papers that
have been posted by me to the e-print archive from 1993 to July 2002.
 
Do you now require that ALL papers posted to the e-print archive
be submitted to refereed journals for publication?
 
What about contributions to conferences that are not submitted
to journals?
In that connection, I note that the paper that you rejected
in August 2002 when I attempted to post it has in fact been
contributed to a conference, which is Quantum-Mind 2003
at the University of Arizona, which conference has web site at
http://www.consciousness.arizona.edu/quantum-mind2/
 
 
Frank D. (Tony) Smith, Jr. 15 October 2002
 
 
 
 
From ???@??? Tue Oct 15 17:44:00 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 63DC2388363
for <tsmith@innerx.net>; Tue, 15 Oct 2002 20:54:30 +0000 (/etc/localtime)
Received: from [65.58.19.46] (dialup-65.58.19.46.Dial1.Atlanta1.Level3.net [65.58.19.46])
by suid.innerx.net (Postfix) with ESMTP
id C6B1B10E356; Tue, 15 Oct 2002 16:52:22 -0400 (EDT)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9d237dfb9cd@[63.210.74.68]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Tue, 15 Oct 2002 17:43:12 -0400
To: lark1@ozline.net
From: Tony Smith <tsmith@innerx.net>
Subject: Cornell blacklist
Cc: tsmith@innerx.net
X-UIDL: l/U"!"J`"!G-P"!!j;!!
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Ark, thanks very much for your efforts with respect to the
e-print archives. I hope you got a copy of the message that
I sent to register-query@arXiv.org last night.
 
It is very sad to realize that:
 
1 - Cornell actually maintains a blacklist,
which they describe as "... a large pool here -
- typically flagged by reader complaints - ...";
 
2 - I am on the blacklist, but have not until now
been told of its existence, or exactly why I was
put on it, or exactly who maintains it; and
 
3 - the fact that I have never submitted any of my earlier
archived preprints to any journal seems to be being
used as an excuse for Cornell to reject me as an author,
even though
journal submission is apparently NOT a requirement that
other (non-blacklisted) people have to meet to be an author.
 
Without your persistent inquiries,
I would not now know for sure the truth of those facts.
 
It seems to me that my .net and alumni e-mail addresses
are NOT the real reason that Cornell is barring me from
authorship, but only excuses they have been using
instead of honestly admitting that they have a blacklist
and that I am on it.
 
Tony 15 Oct 2002
 
PS - My apologies for misspelling Jadczyk in the
message I sent last night.
 
 
From ???@??? Tue Oct 15 22:11:30 2002
Return-Path: <lark1@ozline.net>
Delivered-To: tsmith@innerx.net
Received: from ns1.ozline (216-136-29-249.gen.twtelecom.net [216.136.29.249])
by leap.innerx.net (Postfix) with ESMTP id 26740388364
for <tsmith@innerx.net>; Tue, 15 Oct 2002 21:46:55 +0000 (/etc/localtime)
Received: from c (216.136.109.16 [216.136.109.16]) by ns1.ozline with SMTP (Microsoft Exchange 
Internet Mail Service Version 5.5.2653.13)
id 49SDAKNZ; Tue, 15 Oct 2002 18:34:36 -0400
From: "Arkadiusz Jadczyk" <lark1@ozline.net>
To: Tony Smith <tsmith@innerx.net>
Date: Tue, 15 Oct 2002 18:36:32 -0500
MIME-Version: 1.0
Content-type: text/plain; charset=US-ASCII
Content-transfer-encoding: 7BIT
Subject: Re: Cornell blacklist
Reply-To: lark1@ozline.net
Message-ID: <3DAC6030.15501.1FDD701@localhost>
Priority: normal
In-reply-to: <l03102800b9d237dfb9cd@[63.210.74.68]>
X-mailer: Pegasus Mail for Win32 (v3.12c)
X-UIDL: 7/;!!QNO!!p&j!!LL`"!
 
 
 
On 15 Oct 2002, at 17:43, Tony Smith wrote:
 
> Without your persistent inquiries,
> I would not now know for sure the truth of those facts.
 
Oh, sure they have a black list. There is nothing unusual about it.
The old lanl also used to have a black list. For instance when
somebody would try to post twice essentially the same paper - that
somebody would get on this list. I know about it because I got there
once, when I clicked second time "send" thinking that the first time
it did not go.
 
It was kind of surprise later on to discover that I was forbidden to
post, and it took two weeks to find out who is in charge, and to
explain the situation.
 
At cornell it seems now to be impossible to find out who is charge.
Perhaps nobody is. I mean not a souled person. They have "Organic
Portal" in charge of interface with "human beings".
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If you can keep some emotional distance, if you can understand that
you are talking to a machine, then it is much easier.
 
I would strongly suggest that you keep doing what you were doing.
Smart PEOPLE will find your work on the net. And do we care about
machines and Organic Portals?
 
Best wishes,
 
ark
P.S. I encourage you to read today's edition of "Signs of the Times"
 
http://www.cassiopaea.org/cass/signs.htm
 
From ???@??? Sat Oct 19 07:34:49 2002
Return-Path: <rickjarosh@earthlink.net>
Delivered-To: tsmith@innerx.net
Received: from snipe.mail.pas.earthlink.net (snipe.mail.pas.earthlink.net [207.217.120.62])
by leap.innerx.net (Postfix) with ESMTP id 7197A388360
for <tsmith@innerx.net>; Sat, 19 Oct 2002 08:01:27 +0000 (/etc/localtime)
Received: from dialup-209.246.214.33.dial1.philadelphia1.level3.net ([209.246.214.33] 
helo=localhost)
by snipe.mail.pas.earthlink.net with esmtp (Exim 3.33 #1)
id 182pIz-0000yi-00
for tsmith@innerx.net; Sat, 19 Oct 2002 01:49:57 -0700
Date: Sat, 19 Oct 2002 04:56:33 -0400
Mime-Version: 1.0 (Apple Message framework v480)
Content-Type: text/plain; charset=US-ASCII; format=flowed
Subject: Website,Cornell
From: rickjarosh@earthlink.net
To: tsmith@innerx.net
Content-Transfer-Encoding: 7bit
Message-Id: <AA7BEC3C-E340-11D6-BA50-000A27AF51E0@earthlink.net>
X-Mailer: Apple Mail (2.480)
X-UIDL: K#~!!C=#"!pX!#!an*!!
 
I noticed on your homepage that you have considered abandoning it after
disillusionment with the way that Cornell is handling the e-print
archive.Personally I think your site is one of the most colorful and
rigorous on the web-one of the deepest in the many different directions
the mathematics point and various normally unlinked areas of math
physics philosophy interpenetrate.Don't let your actions be determined
by short sighted narrow-minded hypocrites.Unfortunately we live in a
time when individual initiative is viewed with suspicion.I have learned
quite a bit from your site and have only begun to peel away the layers.
Rick
 
From ???@??? Fri Oct 25 23:15:35 2002
Return-Path: <garysbekkum@hotmail.com>
Delivered-To: tsmith@innerx.net
Received: from hotmail.com (dav67.sea1.hotmail.com [207.68.162.202])
by leap.innerx.net (Postfix) with ESMTP id 66CC238837C
for <tsmith@innerx.net>; Fri, 25 Oct 2002 16:42:25 +0000 (/etc/localtime)
Received: from mail pickup service by hotmail.com with Microsoft SMTPSVC;
Fri, 25 Oct 2002 10:32:05 -0700
X-Originating-IP: [216.43.127.148]
From: "Gary S. Bekkum" <garysbekkum@hotmail.com>
To: "Andrei Kirilyuk" <kiril@metfiz.freenet.kiev.ua>
Cc: <tsmith@innerx.net>,
"Carlos (Perelman) Castro" <perelmanc@hotmail.com>
References: <l03110700b9df20f21884@[193.193.195.160]>
Subject: Re: Problems with presentation at arXiv.org
Date: Fri, 25 Oct 2002 12:30:18 -0500
MIME-Version: 1.0
Content-Type: text/plain
Content-Transfer-Encoding: 7bit
X-Priority: 3
X-MSMail-Priority: Normal
X-Mailer: Microsoft Outlook Express 6.00.2800.1106
X-MIMEOLE: Produced By Microsoft MimeOLE V6.00.2800.1106
Message-ID: <DAV67PrrljXp2Kxng0C00006e80@hotmail.com>
X-OriginalArrivalTime: 25 Oct 2002 17:32:05.0286 (UTC) FILETIME=[6FAE7C60:01C27C4C]
X-UIDL: aS<!!$_l"!TYc"!5HF!!
 
Dear Andrei, Carlos and Tony,
 
Regarding the apparent NEW situtation at arXiv.org, I received the following
form Andrei shortly after reading of Tony Smith's recent problems, and of
course Carlos' problems a couple of years ago:
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[Andrei Kirilyuk]
 
> In the meanwhile, there seem to be problems with publication of any
results
> at arXiv.org which I did not see before. The paper I presented more than a
> week ago to quant-ph deals with 'quantum machines', which is another
> application of the same theory involving 'quantum computers', quantum
> chaos, and many-body problem. However, it was rejected by an 'automatic
> server' for some minor formal reasons (like using a public server for
> presentation which I cannot avoid) and my appeal which always worked
before
> in the same situation remains without positive answer. They refer to some
> 'policy reevaluation' as a 'standard' reason for an indefinite delay, but
> all other papers continue to appear within one-two days of their
> presentation, including most exotic servers and amateur scientist works
> with largely varying parameters, as it was always the case before. I am
> apparently 'selected' for an 'inquisition' procedure resembling the
> conventional 'peer-review' tricks in the official journals. They do not
> accept any further appeal in their 'automatic' response (see its copy
> below), so that I am put into an arbitrarily long 'waiting list', while
the
> destiny of my results remains unknown. Is it another manifestation of the
> emerging new 'interpretation' of the 'American democracy'? Do you have any
> idea of how the problem can be solved? The work is rather long, but it
> contains only the detailed version of other my presentations in the same
> archive (quant-ph) to which I explicitly refer in the abstract. Do you
know
> other possibilities for widely accessible publication, either electronic,
> or hard-copy? The Archives have been the best by all properties, but now I
> am not sure and do not know how the honest, unbiased research can
continue.
> Only things which are evidently wrong and unclear can apparently be
> distributed and supported. I try to withstand all the 'ordinary'
> difficulties (like the virtual absence of support for work and living or
> practical impossibility to publish in the official sources), but if any
> presentation of results is prohibited by the 'democratic' system, then it
> looks like the complete 'cut of oxigen'. If you see a solution (or the
fact
> of its absence), please let me know. I still hope that the delay is due to
> some particular feature and can eventually finish positively, but the
facts
> point to the opposite.
>
> And this is the news for the moment.
>
> Yours,
>
> Andrei
 
 
 
Dear Dr. Kirilyuk,
 
It is nice to hear from you.
 
Regarding your problems with arXiv.org, you may find Tony Smith's recent
experience enlightening:
 
Sincerely,
 
Gary Bekkum
 
[TONY SMITH]
 
My unpleasant experience in 2002 with respect to requesting to be registered
as an author in the arxiv.org e-print archives is described here,beginning
with a letter that I drafted on 10 August 2002 for mailing the next business
day (Monday 12 August 2002).
 
Here is a copy of that letter:
 
Frank D. (Tony) Smith, Jr.
attorney at law
P. O. Box 370, Cartersville, Georgia 30120
(770) 382-5875
e-mail: tsmith@innerx.net
WWW URL: http://www.innerx.net/personal/tsmith/
10 August 2002
Express Mail No. *EU256905334US*
Re: e-print archive registration request
CU Library Gateway - Re: arXiv.org e-print archives
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201 Olin Library
Cornell University
Ithaca, NY 14853
Enclosed is a copy of my e-mail message to you and to
register-query@arxiv.org sent 10 August 2002, which message is hereby
incorporated herein by reference.
Frank D. (Tony) Smith, Jr.
Here is a copy of the e-mail message that was enclosed:
 
Delivered-To: tsmith@innerx.net
X-Sender: tsmith@pop3.innerx.net (Unverified)
Mime-Version: 1.0
Date: Sat, 10 Aug 2002 18:49:49 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: request for registration
Cc: tsmith@innerx.net, LIBGATEWAY-L@cornell.edu
 
As you can tell by checking correspondence files over July and August 2002,
I have had complications with respect to attempts to put
papers on the e-print archives.
 
Eventually my put of
http://arXiv.org/abs/physics/0207095
was accepted, as was my replacement to correct some material
about the Kobayashi-maskawa phase.
 
However, my attempt to put my paper TS-QM03-1 entitled
Penrose-Hameroff Quantum Tubulin Electrons,
Chiao Gravity Antennas, and Mead Resonance
was rejected, and even though I sought reconsideration,
and as far as I know it still stands rejected.
 
 
In order to resolve the matter of my status with clarity,
and to avoid future complications and perhaps to
expedite your reconsideration of my paper TS-QM03-1
I am sending this my request that I be registered as
an author on the e-print archives.
 
I did attempt to do so, in connection with my attempt
to put my paper TS-QM03-1, but I received a rejection reply
that said, in part:
 
"... Your register request has been deferred.
Ordinarily we require an appropriate institutional affiliation
... please use ... your university account.
If you are trying to register from an e-mail account with
a research employer that officially sponsors your work ...
If you have no suitable institutional affiliation,
then please find someone with such an affiliation,
and with expertise in the relevant subject matter,
to sponsor your activities. ...".
 
 
I do have a university e-mail account which is
fdtsmith@mail.alumni.princeton.edu
(In fact one reason that I obtained it in July 2002 was to try
to compy with your request that I "use ... [my] university account".)
and
I did use it in my attempt to put up my paper TS-QM03-1
but
since that attempt was rejected,
it must be that for some reason you do not consider it
to be a "university account".
I hereby request that you state your position with respect
to that university account clearly and explicitly.
 
I am self-employed, and do not have a third party "research employer".
 
I do not understand exactly what you mean when you say
that I should "find" "someone with such an affiliation"
who is "with expertise in the relevant subject matter"
to "sponsor [my] activities".
 
More particularly:
 
Exactly what would "someone" have to do to "sponsor [my] activities" ?
 
Exactly how much "expertise" would that "someone" have to have with
respect to each paper that I might want to put on the e-print archives ?
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For instance, would that require such a "someone" to read in detail,
understand, and effectively referee each such paper ?
 
Exactly what is "such an affiliation" ?
For instance, would a professorship at an accredited physics
department in a USA university be sufficient, or might there
be other and/or further requirements ?
 
Exactly what would be involved in my effort to "find" such a
a "someone" ?
Especially, would I be required to pay such a "someone" for
time and effort expended to "sponsor [my] activities" ?
 
 
 
I think that my history of putting papers on the e-print archives
is relevant, so here it is:
 
When I had the e-mail account gt0109e@prism.gatech.edu at Georgia Tech,
I put up the following papers from Georgia Tech:
 
http://xxx.lanl.gov/abs/hep-ph/9301210
 
http://xxx.lanl.gov/abs/astro-ph/9302008
 
http://xxx.lanl.gov/abs/hep-th/9302030
 
http://xxx.lanl.gov/abs/hep-th/9306011
 
http://xxx.lanl.gov/abs/hep-th/9402003
 
http://xxx.lanl.gov/abs/hep-th/9403007
 
http://xxx.lanl.gov/abs/hep-ph/9501252
 
http://xxx.lanl.gov/abs/quant-ph/9503009
 
http://xxx.lanl.gov/abs/quant-ph/9503015
 
http://xxx.lanl.gov/abs/hep-ph/9512438
 
After I no longer had a Georgia Tech e-mail account,
I had for a time the account fsmith@pegasus.cau.edu at CTSPS
at Clark Atlanta University, from which I put up the following papers:
 
http://xxx.lanl.gov/abs/hep-ph/9708379
 
http://xxx.lanl.gov/abs/quant-ph/9806023
 
http://xxx.lanl.gov/abs/hep-th/9908205
 
After the CTSPS - Clark Atlanta University account ceased to be
used regularly by me, I had an e-mail discussion with the people
at xxx.lanl.gov which resulted in their telling me:
> -------------------------------------------------
>
> Delivered-To: tsmith@innerx.net
> Date: Wed, 8 Sep 1999 07:52:32 -0600
> From: www-admin@xxx.lanl.gov (www admin for xxx.lanl.gov)
> To: tsmith@innerx.net
> Subject: RE: register
> Cc: www-admin@xxx.lanl.gov
>
> > ould you please tell me why my request to register as
> > an author at gen-ph@xxx.lanl.gov was not accepted ?
>
> No registration is required. Just submit by e-mail
> To: gen-ph@xxx.lanl.gov
> Subject: put
> when you have a new submission to make.
>
> --------------------------------------------------
 
That arrangement, suggested by the people at xxx.lanl.gov,
was at that time satisfactory with me
and pursuant to it I put up the following papers:
 
http://arXiv.org/abs/physics/0006041
 
http://arXiv.org/abs/physics/0102042
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That brings my history to the time of the complications
that I have encountered during July and August 2002.
 
Since the complications that I have encountered during
July and August 2002 involve whatever policy that you may have
with respect to registration,
and
since your web page at
http://arXiv.org/
states in part "... $This archive is based upon activities
supported by the U.S. National Science Foundation
under Agreement No. 0132355 (7/01-6/04) with Cornell University.$$ ...".
 
I hereby formally request to be registered as an author
on the e-print archives and that I be given
an author username and password that is as effective
as are most such author usernames and passwords,
and
I also hereby formally request that you send to me a
complete statement of any policy or policies that you
may have with respect to registration, as well as copies
of all documentation in your posession or control (including
electronic documentation) relative to such policy or policies
and the formulation of such policy or policies.
I further formally request that you preserve all such documentation
for at least the balance of the calendar year 2002, and perhaps
longer if circumstances warrant.
 
Since the web page at
http://campusgw.library.cornell.edu/cgi-bin/manntom2.cgi?section=networked&U
RL=g
ateway.html
lists the CU Library Gateway e-Reference Collection as including
"... arXiv.org e-print archive ..."
I am sending a copy of this messaage to LIBGATEWAY-L@cornell.edu
and a paper printout copy of this message by US mail addressed to:
 
CU Library Gateway Re: arXiv.org e-print archive
201 Olin
Library
Cornell University
Ithaca, NY 14853
 
 
 
Frank D. (Tony) Smith, Jr. 10 August 2002
 
On 8 September 2002 I received a rejection message from
register-query@arXiv.org (register-query for arXiv.org) that said:
 
"... Alumni addresses do not count as current affiliation. ...
Moreover
the nature of your former use of institional e-mail accounts is unclear.
...
This is no longer xxx.lanl.gov, so the history is not strictly relevant.
...
There is no evidence that any of these [papers that I had put up
since 1993] has been considered peer-reviewable by a conventional journal
...
The policy here is to restrict submissions to those that would
be considered peer-reviewable by conventional journals.
That is what sponsorship by someone with expertise in the subject matter
means in your case, without a suitable institutional sponsorship for
your activities.
Do not send further messages to any address other than this one.
Any message sent to any other address will be put at the bottom
of the queue, and take that much longer to receive response. ...".
 
 
On 10 September 2002 I made some efforts to obtain a sponsor for me to
become a registered author on the e-print archive. I went to Georgia Tech
and talked to my friend and former teacher, professor David Finkelstein, but
he was not enthusiastic, saying that he did not understand all the aspects
of my D4-D5-E6-E7-E8 VoDou Physics model. He did not directly say "No.",
saying that he would think about it, but I could tell that he really did not
want to get involved in my work to the extent of being a sponsor. I then had
another idea, which I proposed by e-mail to Stuart Hameroff. Early on 11
September 2002 I received his reply, which was, with my message quoted below
it:
 
Delivered-To: tsmith@innerx.net
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Date: Wed, 11 Sep 2002 00:39:46 -0700
From: hameroff@email.arizona.edu
Subject: RE: e-print archive authorship
To: "Tony Smith" <tsmith@innerx.net>
MIME-Version: 1.0
User-Agent: UofA Webmail
X-Originating-IP: 195.101.217.200
 
Dear Tony
 
Roger is so busy that I hesitate to contact him about anything, including
our collaboration. I can almost assure you that he would not be interested,
with no aspersions on your work.
 
There must be someone you know who would do it.
 
Good luck
 
Stuart
 
>-- Original Message --
>Date: Tue, 10 Sep 2002 18:15:39 -0400
>To: hameroff@email.arizona.edu
>From: Tony Smith <tsmith@innerx.net>
>Subject: e-print archive authorship
>Cc: tsmith@innerx.net
>
>
>As you recommeded to me in e-mail messages back around 8 August 2002,
>I have been in discussion with arXiv.org to try to get them to
>register me as an author and to put up my paper that I have contributed
>to Quantum Mind 2003. As I indicated in an earlier message to you,
>I have put a pdf version of the paper on the web at
>http://www.innerx.net/personal/tsmith/QM03.pdf
>
>After about a month or so, I have received a message from
>register-query@arXiv.org
>that rejected my attempt to be registered as an author and
>to put up that paper on the gen-ph e-print archive.
>
>The rejection message said, in part:
>"... The policy here is to restrict submissions to those that would
>be considered peer-reviewable by conventional journals.
>That is what sponsorship by someone with expertise in the subject matter
>means in your case, without a suitable institutional sponsorship for
>your activities. ...".
>Therefore,
>it seems to me that to be registered as an author under the
>rules of arXiv.org as it is now being administered
>by Cornell, which rules seem to be different from the rules
>when xxx.lanl.gov at Los Alamos was administering the archive,
>the change having taken place within the past year,
>I must find a respected physicist at a respected university
>who will review my body of work (I have somewhat over a dozen
>papers that were put on the archive under Los Alamos administration)
>and
>then certify to the Cornell administrators at register-query@arXiv.org
>that they will sponsor my activities, including being an author
>on the archive.
>
>I am uncertain as to how I should proceed.
>Today I discussed the possibility of sponsorship with
>my former teacher, David Finkelstein, but, although he
>said that he would think about it, it was clear to me
>that he was uncomfortable with sponsoring me, in part
>because, as he said, he does not fully understand my work.
>
>A possible approach that came to my mind is that,
>since the paper in question is a quantum consciousness paper,
>and since it is based on the work of you and Roger Penrose,
>and since you are technically a M.D. instead of a physicist,
>that Roger Penrose might be a logical person to evaluate my work.
>
>On the one hand, I recognize that Roger Penrose has his own
>work to do and is very likely too busy to study my work,
>but
>on the other hand, he is at Oxford where there are many highly
>intelligent doctoral students and post-docs,
>so
>I thought that perhaps he could ask a student or post-doc to
>look at my body of work and make an evaluation that he could
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>use in making a determination of my fitness to be an author
>on the e-print archive.
>
>Instead of reviewing all my papers (over a dozen),
>I suggest that the most recent one on particle physics might
>give a reviewing student or post-doc enough information to evaluate
>my work. That paper is at
>http://arXiv.org/abs/physics/0207095
>and
>I think that it and my consciousness paper taken together
>constitute a fairly representative sample of my work.
>
>If you think that might be a good idea, please feel free to
>forward this message to Roger Penrose along with any comments
>that you might have.
>
>Also, if Roger Penrose were to agree to that proposal,
>please let him know that I would be willing to go to
>Oxford at my expense at some mutually agreeable date
>to confer with any student or post-doc who might find
>discussion with me helpful in making such an evaluation.
>
>Whether or not you agree with the above idea,
>I thank you very much for your work and ideas,
>and I look forward to seeing you in March 2003.
>
>Thank you.
>
>Tony Smith 10 September 2002
 
Unfortunately, even after a lot of serious thought, I cannot think of anyone
I "... know who would do it. ...". Therefore, I am reconciling myself to the
fact that I have been excluded from authorship on the e-print archives by
its administrators at Cornell. I do not expect to do any more
internet-related work. However, I expect to leave my web site at innerx.net
on the web substantially as of 11 September 2002, with few additions other
than errror corrections.
 
 
 
After a friend of mine asked the Cornell e-print archives some questions
about my situation, I received copies of some of the statements of the
Cornell e-print archives concerning me, and I then sent an e-mail message to
register-query@arXiv.org that said:
 
"... Date: Tue, 15 Oct 2002 00:32:55 -0400
To: register-query@arXiv.org
From: Tony Smith <tsmith@innerx.net>
Subject: RE: arXiv.org policy
...
... Possibly in accord with your request that he "... copy
or retransmit messages for informational purposes. ..."
...[a friend of mine]... has forwarded to me comments
by you, register-query for arXiv.org, that concern me.
 
---------------------------------------------------
 
You say that I am in "... a large pool here -
- typically flagged by reader complaints -
- encouraged to find alternate outlets. ...".
 
Please tell me who has complained about me,
and exactly what they have said about me,
and
please give me a reasonable opportunity to reply to any such complaints.
 
---------------------------------------------------
 
With respect to my posts on the e-print archives since 1993,
you demand specification of "... in what journal "any [of my papers
on the e-print archive]" have been published. ...".
 
I have NEVER submitted ANY of my papers that are on the e-print
archive to ANY journal,
therefore
it is IMPOSSIBLE to determine how they might have been treated.
Not only is it impossible for me to show that they might
have been reviewed favorably,
it is also impossible for you (or anyone else) to show that
they might have been reviewed unfavorably,
because no such articles have been submitted.
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The reasons that I have not submitted those papers for publication
include:
1 - I am self-employed, and do not need citations of publications
for grants or tenure;
2 - I have seen some evidence of arbitrariness in refereeing
processes, and do not wish to get involved in such processes if
I do not have to do so, which I do not because of (1).
3 - Even an optimal journal refereeing and publication process
results in substantial time delay in publication, compared to
the nearly instantaneous posting of papers on the e-print archives;
4 - Most journals require assignment of copyright, which I find
objectionable if I can avoid it, and I can avoid it by posting
on the e-print archives;
5 - My experience as a regular reader of the e-print archives
for many years indicates to me that archived e-prints get a far
wider readership than ANY journal.
 
I have made no secret of the fact that I have not submitted
any of my archived papers to any journal, and lack of submission
has NOT been a problem for ANY of the over a dozen papers that
have been posted by me to the e-print archive from 1993 to July 2002.
 
Do you now require that ALL papers posted to the e-print archive
be submitted to refereed journals for publication?
 
What about contributions to conferences that are not submitted
to journals?
In that connection, I note that the paper that you rejected
in August 2002 when I attempted to post it has in fact been
contributed to a conference, which is Quantum-Mind 2003
at the University of Arizona, which conference has web site at
http://www.consciousness.arizona.edu/quantum-mind2/ ".
I have not (as of 22 October 2002) received any reply from Cornell. It makes
me sad to realize that:
 
Cornell actually maintains a blacklist, which they describe as "... a large
pool here - typically flagged by reader complaints - ...";
I am on the blacklist, but have not until now been told of its existence,
and have yet to be told exactly why I was put on it, or exactly who
maintains it; and
the fact that I have never submitted any of my earlier archived preprints to
any journal seems to be being used as an excuse for Cornell to reject me as
an author, even though journal submission is apparently NOT a requirement
that other (non-blacklisted) people have to meet to be registered as an
author.
In my opinion, the real reason that Cornell has blacklisted me is that Paul
Ginsparg dislikes me because in the year 2000 I supported a friend of mine
in a controversy involving the e-print archives, then being administered by
Los Alamos.
 
The next year, 2001, Paul Ginsparg was made a Professor of Physics at
Cornell University. According to an e-print archive web page:
 
"... 4 Sep 2001 Administrative oversight for arXiv operations transferred to
the Cornell University Library (CUL) ...
... 13 Dec 2001 arXiv.org main site hardware operations transferred to the
Cornell University Library site cul.arXiv.org = xxx.arXiv.cornell.edu ...".
According to a September 2001 article in Physics Today by Toni Feder:
 
"... The electronic preprint server that revolutionized communication among
physicists moved in late summer from Los Alamos National Laboratory (LANL)
to Cornell University, along with its creator, string theorist Paul
Ginsparg, who has taken a joint position in physics and computer information
science. ... Martin Blume, editor of the American Physical Society (APS)
journals ... says ... "I won't say Paul was unappreciated at Los Alamos, but
what he did was peripheral, whereas now he'll be at the center of things."
... Ginsparg ... says ... "At a weapons lab, a project like this has never
been central to the overall mission," says Ginsparg, adding that "middle
managerial pettiness and small-mindedness" were "pertinent" to his decision
to leave. ... Cornell librarian Sarah Thomas ... says ... "The archive is a
highly successful model of how a community looks at research in its field.
It's become very timely, and very democratic. ...".
In light of being blacklisted by Cornell, I find it quite ironic that
Cornell had been bragging about the e-print archives being "very
democratic".
 
My opinion that Cornell did not blacklist me because I don't submit papers
to refereed journals is supported by something that Paul Ginsparg wrote on
19 April 1995: "... Some measure of the success of e-print archives is
given, first, by widespread testaments from users that they find it an
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indispensable research tool - effectively eliminating their reliance on
conventional print journals (and some report no longer submitting to
journals, either because they have unconsciously forgotten, since the
information is already communicated, or because they have consciously chosen
not to deal with a tedious and seemingly unnecessary process ...".
 
Also, my use of a .net e-mail address does not seem to me to be a consistent
reason for Cornell to blacklist me, because, according to an e-print archive
web page: "... Distribution according to e-mail domain of submitting author
of all 134945 submissions received during the five year period 1 Jan 97
through 31 Dec 01 ...[was]...
 
34109: edu = US Educational ...
1058: org = Non-Profit ...
939: com = US Commercial ...
259: mil = US Military ...
177: net = Network ..."
so that the total number of .net submissions is more than ten times greater
than the number of my .net submissions.
 
It is interesting to me that at about the same time that Cornell was
blacklisting me, Ginsparg received what is commonly called a MacArthur
Genius Award. According to a 25 September 2002 AP article in The New York
Times: "... The list of 24 fellows announced Wednesday by the John D. and
Catherine T. MacArthur Foundation. Each will receive $500,000 over five
years: ... Paul Ginsparg, 46, Ithaca, N.Y.; professor of physics and
computing and information science at Cornell University who created a
computer-based system for physicists and other scientists to share their
research results. ...".
 
Despite my unhappiness at being blacklisted by Cornell, I think that, not
only should Ginsparg have won a MacArthur award, but that:
 
he should have been awarded it back in 1991 when he was 35 years old just
starting the e-print archives, and
the award should have not been for $100,000 a year for 5 years, but should
have been $100,000 a year for life in 1991 dollars adjusted for inflation,
plus any reasonable amount needed to purchase computers and other equipment
related to the e-print archive.
An earlier and larger award would have been (in my opinion) much closer to
the intent of the MacArthurs:
 
"... that money should be set aside to allow truly creative individuals the
free time to be alone and think. ... Recipients should be left alone without
the annoyances and distractions imposed by grant applications, reviewing
committees, and pressure to publish ...".
I think that the way the MacArthur awards are implemented, being given by a
committee as rewards for prior work and being limited to five years, is a
sad distortion of the true intent of John D. and Catherine T. MacArthur.
 
For instance, a January 1996 capitalresearch.org web article by Martin Morse
Wooster says:
 
"... The MacArthur Fellows Program is a relatively small part of ... the
John D. and Catherine T. MacArthur ... Foundation's activities ... When the
first MacArthur Fellows were announced in 1981 ... The New Republic's
Michael Kinsley ... noted ... "Not one of the first MacArthur fellows is
suffering from lack of recognition for his or her talents ... What's more,
not one really faces financial obstacles in exercising his or her
creativity. They are already doing whatever it is the MacArthur Foundation
admires them for doing; many are already doing quite well at it, and
presumably they will keep on doing it, unless this windfall encourages them
to stop." Moreover, Kinsley argued, the MacArthur Fellows program
contradicted the "rugged individualism" inherent in the life of John D.
MacArthur, a heroic entrepreneur who began his career penniless and died a
billionaire, never receiving a grant from anyone. ... the MacArthur Fellows
program has changed remarkably little between 1981 and today. ...
... Within a few weeks after John D. MacArthur's death in 1978, ... son J.
Roderick "Rod" MacArthur ... had perfected the idea of the MacArthur
Fellowships and had recommended that they be the primary purpose of the John
D. and Catherine T. MacArthur Foundation. ... the MacArthur Foundation did
resist two of [Rod] MacArthur's ideas, awarding lifetime fellowships and
tying the list of recipients to a list of world problems the foundation
wanted to solve. ...
 
... One-third of MacArthur recipients are over age 50, and when Roy Hoopes
interviewed some of them for Modern Maturity, he found that the major effect
of the MacArthurs was to act as a credential that generated more income from
lecture fees and other assignments. Some of the people Hoopes interviewed
regretted that they did not receive the award when they were younger and
hungrier. ...".
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A more timely and generous MacArthur award would have been helpful to
Ginsparg and the e-print archives in their earlier years. As Ginsparg wrote
on 19 April 1995: "... hep-th@xxx.lanl.gov, the e-mail address for the first
of a series of automated archives for electronic communication of research
information, went on-line starting in August, 1991. ... The system
originally ran as a background job on a small Unix workstation (a 25 MHz
NeXTstation with a 68040 processor purchased for roughly $5k in 1991) which
was primarily used for other purposes by another member of my research
group, and placed no noticeable drain on cpu resources. The system has since
been moved to an HP 9000/735 that sits exiled on the floor under a table in
a corner. ... While it long remained a spare-time project with little
financial or logistical support, as of 1 Mar 1995 it is supported by the
U.S. National Science Foundation under Agreement No. 9413208. ...".
 
 
>
> _________________________________________________
>
> Dr. Andriy P. Kyrylyuk (Andrei Kirilyuk), Senior Research Scientist
>
> AFFILIATION:
> Solid State Theory Departement, Institute of Metal Physics
> of the National Academy of Sciences of Ukraine,
> prospect Vernadskogo 36, GSP Kiev-142, Ukraine 03142
>
> ADDRESS FOR CORRESPONDENCE:
> A.P. Kyrylyuk
> Post Box 115
> Kiev-30
> Ukraine 01030
>
> TEL: (00)-(380-44)-450-29-31 FAX: (00)-(380-44)-244-91-45
> E-mail: kiril@metfiz.freenet.kiev.ua
> _________________________________________________
>
>
>
> Date: Thu, 17 Oct 2002 12:06:29 -0400
> From: no-reply@arXiv.org (send mail ONLY to register-query)
> Reply-To: register-query@arXiv.org
> To: kiril@metfiz.freenet.kiev.ua
> Subject: RE: Automatic rejection from quant-ph: urgent help is needed
>
> Your register query has been received and will be given due consideration.
> Pending registration queries are reviewed weekly.
> Further action is neither necessary nor helpful to speed up the process.
> (In particular, e-mail to the www-admin address about registration issues
> will be left unattended.)
>
> Responses are unavoidably slow during this period (Fall 2002) due to an
> ongoing reevaluation of registration policies.
> Thank you for your patience.
>
 
From ???@??? Fri Oct 25 23:15:45 2002
Return-Path: <perelmanc@hotmail.com>
Delivered-To: tsmith@innerx.net
Received: from hotmail.com (f124.law14.hotmail.com [64.4.21.124])
by leap.innerx.net (Postfix) with ESMTP id 9063A388364
for <tsmith@innerx.net>; Fri, 25 Oct 2002 22:54:07 +0000 (/etc/localtime)
Received: from mail pickup service by hotmail.com with Microsoft SMTPSVC;
Fri, 25 Oct 2002 16:43:50 -0700
Received: from 68.6.89.142 by lw14fd.law14.hotmail.msn.com with HTTP;
Fri, 25 Oct 2002 23:43:48 GMT
X-Originating-IP: [68.6.89.142]
From: "Carlos Perelman" <perelmanc@hotmail.com>
To: garysbekkum@hotmail.com, kiril@metfiz.freenet.kiev.ua,
hcr@titan.ipicyt.edu.mx
Cc: tsmith@innerx.net, a_schoeller@hotmail.com,
lantzmiller@hotmail.com
Subject: Re: Problems with presentation at arXiv.org
Date: Fri, 25 Oct 2002 23:43:48 +0000
Mime-Version: 1.0
Content-Type: text/plain; format=flowed
Message-ID: <F124z176RbFGIUUJlNK00013585@hotmail.com>
X-OriginalArrivalTime: 25 Oct 2002 23:43:50.0293 (UTC) FILETIME=[5E807450:01C27C80]
X-UIDL: A/##!L0B"!P&e"!;F+#!
 
Dear Gary, Andrei and Tony ( Alfred, Haret and Lantz ) :
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Thank you so much for your recent and lenghty e-mail about the horrible
situation
about censorship at Los Alamos.
 
The only way I am able to post papers at the hep-th/archives is by
submitting them from
different accounts all over the world. In this case it avoids the robot
censorship.
 
If Andrei's work is being censored is due, most probably, to the
interference of other hostile scientists who have contacted Ginsparg , or
other people, at Los Alamos and ask him ( them ) to censor Andrei's work.
This is what happened to me when the Editorial Board of Nuclear Physics B ,
and the string community at Cambridge University, contacted Los Alamos to
sabotage the Extended Relativity Theory and prevent it from being made
public.
 
Andrei has to make a list in his head of WHO will be more likely to try to
sabotage his work . I wouldn't be surprised if these people are the ones who
contacted Los Alamos in order to censor his work.
 
I did not know of Tony's recent problems either !!! I am so sorry
about this . I have noticed also that David Finkelstein has been extemely
skeptic about my work. I have a paper on the logarithmic corrections to
the Black Hole area-entropy relation using Clifford algebras that was
accepted by the TWO referees of Foundations of Physics and was rejected by
David ( or by his post-doc ) using the typical one line
excuse, DEVOID of any scientific content whatsoever.
 
I had a paper published in Physics Letters B and another in Physical Review
D ....Of course, I had to disguise the words " Extended Relativity ( New
Relativity ) " and paraphrase them using a tottaly different language so
the referee would not suffer an attack of Viennese allergy agaist the New
Relativity.
 
I have not heard from Tony in a while. I hope he is okay. I will read again
your lengthy e-mail Stay in touch.
 
You have to post your work from different e-mail accounts.
 
The sad thing is that the New York times; The American Civil Liberties Union
; the Attorney General Office in Washington.... did NOT give a damn about
the censorship I experienced in Los Alamos .
 
Lantz Miller gave a lecture presentation about censorship at Los Alamos in
Trenton, New Jersey in front of 50 people at a conference on " Migration of
Ideas " . The audience was SHOCKED in disbelief.
 
But as Alfred put it so eloquently :
 
" Dear so and so, we , the New York Times , the Attorney General Office ,
the Vienna District court, ........have acknowledged the receipt of your
complaints about censorhip, plagiarism in Science, the cruel treatment you
received , .......etc... but WHO CARES ???
 
You see, our problems are not " Marketable" , the do not have a " hook "
....so newspapers and the news media do not give a shit about us and about
the terrible injustices that some of us have endured. It does not SELL , so
they do not care.
 
Post your work from different e-mail accounts. And use all your energies to
do great science. Otherwise this fight will end up poisining you. This is
what I learnt from my ordeals.
 
Of course, eventually , the word will spread and NO longer we will be able
to use different accounts because the Los Alamos crowd will REMOVE MANUALLY
the papers after seeing the names of Castro et al ...
 
Hurry up and do it soon before it is too late. Then we will have to assume
pseudonyms....
 
Best wishes
 
Carlos Castro Perelman
 
 
 
 
_________________________________________________________________
Surf the Web without missing calls! Get MSN Broadband.
http://resourcecenter.msn.com/access/plans/freeactivation.asp
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From ???@??? Fri Oct 25 23:15:46 2002
Return-Path: <perelmanc@hotmail.com>
Delivered-To: tsmith@innerx.net
Received: from hotmail.com (f10.law14.hotmail.com [64.4.21.10])
by leap.innerx.net (Postfix) with ESMTP id BA997388360
for <tsmith@innerx.net>; Fri, 25 Oct 2002 23:08:43 +0000 (/etc/localtime)
Received: from mail pickup service by hotmail.com with Microsoft SMTPSVC;
Fri, 25 Oct 2002 16:58:26 -0700
Received: from 68.6.89.142 by lw14fd.law14.hotmail.msn.com with HTTP;
Fri, 25 Oct 2002 23:58:26 GMT
X-Originating-IP: [68.6.89.142]
From: "Carlos Perelman" <perelmanc@hotmail.com>
To: garysbekkum@hotmail.com, kiril@metfiz.freenet.kiev.ua,
hcr@titan.ipicyt.edu.mx
Cc: tsmith@innerx.net, a_schoeller@hotmail.com,
lantzmiller@hotmail.com, maribel_handy@yahoo.com,
carlos_handy@yahoo.com
Subject: Re: MacArthur Awards
Date: Fri, 25 Oct 2002 23:58:26 +0000
Mime-Version: 1.0
Content-Type: text/plain; format=flowed
Message-ID: <F10bpiGOTsg3MeqLAkk00010d32@hotmail.com>
X-OriginalArrivalTime: 25 Oct 2002 23:58:26.0631 (UTC) FILETIME=[68D70570:01C27C82]
X-UIDL: a'_"!TZ8"!BnS!!jfQ!!
 
Dear Gary, Andrei and Tony ( Alfred, Haret and Lantz ) :
 
Dear friends :
 
You must be JOKING in saying that Paul Ginsparg has been granted a MacArthur
Award for 500, 000 $ ,...
 
he has NOT DONE ANY PHYSICS in 10 years !!!!
 
He is an asshole on top of that.
 
This has to be a mistake
 
Best wishes
 
Carlos Castro Perelman
 
 
 
 
_________________________________________________________________
Unlimited Internet access for only $21.95/month.Ý Try MSN!
http://resourcecenter.msn.com/access/plans/2monthsfree.asp
 
From ???@??? Sun Oct 27 23:49:43 2002
Return-Path: <perelmanc@hotmail.com>
Delivered-To: tsmith@innerx.net
Received: from hotmail.com (f166.law14.hotmail.com [64.4.21.166])
by leap.innerx.net (Postfix) with ESMTP id 202C8388360
for <tsmith@innerx.net>; Sun, 27 Oct 2002 22:48:10 +0000 (/etc/localtime)
Received: from mail pickup service by hotmail.com with Microsoft SMTPSVC;
Sun, 27 Oct 2002 15:38:14 -0800
Received: from 68.6.89.142 by lw14fd.law14.hotmail.msn.com with HTTP;
Sun, 27 Oct 2002 23:38:14 GMT
X-Originating-IP: [68.6.89.142]
From: "Carlos Perelman" <perelmanc@hotmail.com>
To: a_schoeller@hotmail.com, tsmith@innerx.net,
handyman@ctsps.cau.edu
Cc: lantzmiller@hotmail.com, carlos_handy@yahoo.com,
jorge_mahecha@yahoo.com
Subject: Re: Paul Ginparg and McArthur
Date: Sun, 27 Oct 2002 23:38:14 +0000
Mime-Version: 1.0
Content-Type: text/plain; format=flowed
Message-ID: <F166OsPTQxHgnfOHrdZ0000877b@hotmail.com>
X-OriginalArrivalTime: 27 Oct 2002 23:38:14.0763 (UTC) FILETIME=[EB5623B0:01C27E11]
X-UIDL: #]5"!C7B!!d,Y"!Gof!!
 
Dear Friends :
 
It is an unjust world. Ginsparg has NOT done any physics in the past
10-11 years. Nothing worthwhile.
What he did at Harvard was done with Greg Moore and Cumrum Vafa ( an
iranian, I know him from MIT ).
Nothing orginally of his own making. You can look up his publicatons.
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Bullshit . It is all a fake. He gets so much money already from the NSF,
Cornell, ....etc......
why does he need more money from the McArthur foundation ???
It is so unjust to receive 500, 000 $ for being an asshole.
 
The reason Tony Smith is being banned from Los Alamos now is because he
HELPED me two years ago against Ginsparg. Tony Smith is a lawyer and
scientist. This is why Tony is being screwed now.
It is disgusting and disgraceful that Tony cannot post papers in Los Alamos.
 
I am so sorry for Tony. He helped me and now he is in the Black list.
He has to post his papers from different e-mail accounts like I do now.
 
Best wishes
 
Carlos
 
 
 
 
 
_________________________________________________________________
Get faster connectionsÝ-- switch toÝMSN Internet Access!
http://resourcecenter.msn.com/access/plans/default.asp
 
From ???@??? Mon Oct 28 00:40:34 2002
Return-Path: <tsmith@innerx.net>
Delivered-To: tsmith@innerx.net
Received: from suid.innerx.net (suid.innerx.net [64.158.248.29])
by leap.innerx.net (Postfix) with ESMTP id 822C0388360
for <tsmith@innerx.net>; Mon, 28 Oct 2002 04:48:34 +0000 (/etc/localtime)
Received: from [63.210.75.168] (dialup-63.210.75.168.Dial1.Atlanta1.Level3.net [63.210.75.168])
by suid.innerx.net (Postfix) with ESMTP
id 8673010E319; Sun, 27 Oct 2002 23:46:52 -0500 (EST)
X-Sender: tsmith@pop3.innerx.net
Message-Id: <l03102800b9e272a6359b@[63.210.74.156]>
Mime-Version: 1.0
Content-Type: text/plain; charset="us-ascii"
Date: Mon, 28 Oct 2002 00:40:14 -0500
To: perelmanc@hotmail.com
From: Tony Smith <tsmith@innerx.net>
Subject: MacArthur
Cc: tsmith@innerx.net, a_schoeller@hotmail.com,
handyman@ctsps.cau.edu, lantzmiller@hotmail.com,
carlos_handy@yahoo.com, jorge_mahecha@yahoo.com
X-UIDL: ;)E!!V1$#!gA<!!O\k!!
 
Carlos, thanks very much for your thoughts and support.
As to Ginsparg getting a MacArthur award now,
it is sad. In fact, the entire MacArthur award system is sad.
In my opinion, the true intent of the MacArthurs when they
set up the awards was that unknown people who could not
get support through conventional channels would be supported
for life to do work. That way, maybe some awards would not
turn out well, but if a few Michaelangelos were freed to do
whatever they wanted, then civilization might advance.
 
However, sadly, the MacArthurs did not control the foundation
that they set up, but control was (and is) with bureaucratic
committees. These committees are made up of establishment
people (Murray Gell-Mann is one) who did not want to fund
unknowns who might do really great stuff, and did not want
to make anybody independent of the dominant system of grants
and jobs that constitute establishment physics (and other fields).
Therefore,
the bureaucratic committees emasculated the MacArthur awards,
making them rewards for past work instead of a means to do future work,
and making them 5-year limited grants instead of lifetime support,
so that no one winning would be made truly independent.
This did away with what I call the TRUE MacArthur award idea,
and replaced it with the Present-Day-Bureacratic MadcArthur award.
 
Ironically, I think that it would have been appropriate to
give a TRUE MacArthur grant to Ginsparg back in 1991 when
he first started setting up the archives and needed some
money and support for computers and such.
Unfortunately, he did not get a TRUE MacArthur back then (nobody did,
thanks to the bureaucratic committees),
and now he only has the sadly distorted Present-Day-Bureaucratic award.
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I put some stuff about my opinion of the MacArthur award on a web
page that I put up about Ginsparg's blacklisting me at
http://www.innerx.net/personal/tsmith/jouref.html#GinspargCornell
 
Another interesting aspect of the affair is that Cornell has
been critcal of me for not submitting papers to the
conventional refereeing system,
when the sad state of the conventional refereeing system
is shown very clearly by the recent Bogdanov affair
(in which they wrote up nonsense papers using lots
of string theory etc terminology and got them published
in conventional journals as a hoax to show how bad
the system has become)
that I describe to some extent (with some links to
more details) at
http://www.innerx.net/personal/tsmith/jouref.html#BogdanovRefereedPublications
One facet of the Bogdanov affair is the apparent (to me) inability of
a New York Times science reporter to evaluate for himself
whether or not their papers were nonsense hoaxes.
As I understand it, based on what I have read about it,
when the Bogdanovs denied the papers were hoaxes (their denial
being part of the pattern of the hoaxes),
the New York Times reporter had so little common sense and
independent judgement that he dropped the story
because he could not figure out that the papers were hoaxes.
 
 
By the way, you mentioned Cumrum Vafa. I met him at a physics
meeting at Baylor a few weeks ago, and he seemed to be a very
nice person, teaching at Harvard and interested in interesting math,
and helping his wife with their 3 young children.
 
Tony 28 Oct 2002
 
PS to Carlos Handy - The reason that I have not asked for
help of CTSPS with respect to my problems with Cornell
is that I am afraid that if you and CTSPS were to try
to sponsor me, then not only would Ginsparg and Cornell
find some excuse to keep me blacklisted, but they would
also (in my opinion, based on the threats Ginsparg made
back in 2000 about cutting off all Clark Atlanta access)
they would try to use any connection with me as an excuse
to attack you and CTSPS, and I do not want to have that happen.
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Return-Path: <a_schoeller@hotmail.com>
Delivered-To: tsmith@innerx.net
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Dear friends:
 
I am an aging, stranded molecular biologist (twice kicked out of
universities under threat of police force - I can justify everything I did;
I doubt the university professors could do) who never accomplished anything
of significance in science (I never had a job for more than two years in a
row; so how is someone supposed to excel in experimental research?). WHAT I
AM READING HERE IS HORRIBLE!!!!!!
About a year ago I tried to introduce Carlos to the physics community in
Vienna with the effect that we received offensive e-mails with the
proposition that Carlos is a crank and has not published in peer reviewed
journals (which is an easily disprovable lie!)- the sentence spoken by



Cornell02.html

file:///Users/Tony/Documents/WWWTS/tsmith-LOCAL/Cornell02ed.html[4/16/18, 1:48:01 AM]

professors who have much less published than Carlos and in my opinion would
not be able to understand his math. Even worse in one e-mail Prof. Urbantke
tried to forbid Carlos explicitly to give a talk about his extended scale
relativity in Mistelbach (my home town). WHY WOULD SOMEONE DO THAT???? There
have been well received talks about witchcraft and magicians in Mistelbach!
Why someone is not allowed to talk about physics????
The entire story is disturbing me. Censorship in Austria is present
everywhere. The corrupt European Community Council with its news media is
manipulating my country at all levels, I guess even physics. When the
intelligence subdues our future will be bleak: a new dark age of ignorance
and "slavery" for the masses.
Alfred
 
ps.: If I can help you in any way, please, do not hesitate to contact me in
Mistelbach.
 
 
 
 
 
 
 
 
_________________________________________________________________
Protect your PC - get McAfee.com VirusScan Online
http://clinic.mcafee.com/clinic/ibuy/campaign.asp?cid=3963
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jorge_mahecha@yahoo.com
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Date: Mon, 28 Oct 2002 09:02:51 +0000
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Dear Friends :
 
I just came back from watching a documentary in Santa Barbara about the
war-photographer James Nachtwey, who for the past 20 years haas travelled
war-zones and created heart-breaking pictures of
man' s cruelty to man. How can humans do such horrible things to other
humans ?
 
When the Ginspargs of the world involve in censorship they are in a sense
committing intellectual murder. Not only they are depriving us of our
livelyhood, like they did to Alfred in Vienna,
but they are killing our spirit. Censorship is intellectual murder.
 
To ban Tony from posting his papers in Los Alamos because he helped me
against Ginsparg
in my fight two years ago is CRIMINAL .
 
One again, I suggest to Tony to use all his great intelligence , energy
.... to create wonderful science by posting his papers in Los Alamos from
other e-mail accounts. Have a friend post them for him, like Jorge has been
posting my recent papers in Los Alamos from his Medellin account.
 
I have lost respect for Gell-Mann, especially when my colleagues in Spain
informed me that he has been receiving 50, 000 $ per year from Spanish
Grant money for years, and yeras, and has done nothing. The only thing the
has done is to do Publicity for a grant project by a Spanish scientist ,
Perez Mercader, who keeps getting money from Spain be saying that he, Perez
Mercader, " is working with the great Gell-Mann on ....... "
 
And Gell-Mann, and the like, sit in McArhur committee chairs... How much
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money is he getting from them ????? Disgraceful !
 
We have to keep working very hard , post the papers from other e-mail
accounts and , sadly enough, forget about the Ginspargs and Gell-Manns of
this world. Thinking too much about injustices can kill you.
 
Best wishes
 
Carlos
 
 
 
 
 
 
 
 
 
_________________________________________________________________
Surf the Web without missing calls! Get MSN Broadband.
http://resourcecenter.msn.com/access/plans/freeactivation.asp
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Dear Tony!
 
I know Carlos now for almost about 15 years; that is why I am sometimes
included in some of the mass mailings.
I read your e-mail and your homepage very carefully. I am not in a position
to judge the quality of your physics. But a have a copy of Ginsparg¥s letter
to Clark Atlanta University (terming Carlos a nut).
Citation from the net:
 
"The MacArthur awards, popularly known as "genius awards," are intended to
encourage innovation. "We are committed to nurturing those who are a source
of new knowledge and ideas, have the courage to challenge inherited
orthodoxies and to take intellectual, scientific and cultural risks,"
Jonathan F. Fanton, president of the foundation, said in announcing this
year's awards".
 
The statement of Mr. Fanton IS ONE OF THE MOST REMARKABLE LIES I HAVE HEARD
OFF IN SCIENCE. Why we do not send the e-mail of Ginsparg (only Carlos could
do that) to Mr. Fanton and at the same time to the New York Times asking if
in modern physics 2 plus 2 is five?
Einstein was a patent office employee who now could not submit his paper on
the theory of relativity to the Xarchives because he would not have a
"political correct" e-mail account. This is not only crazy, but against
democracy and the "liberty of natural sciences".
I am a small lab technician (despite my ph.D.) trying to make a living, so
my voice nobody would hear. Nevertheless I will try to support you in your
struggle as much as I can. Academia has destroyed myself a long time ago. It
is hard for a potential gifted scientist who understands both worlds
(material and ideal) to be torn to pieces by what might be the new ethics of
science: TO EAT OR TO BE EATEN. Alfred
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From ???@??? Tue Oct 29 08:27:47 2002
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To: a_schoeller@hotmail.com
From: Tony Smith <tsmith@innerx.net>
Subject: Re: MacArthur
Cc: tsmith@innerx.net
X-UIDL: K6:!!nJ?!!n<9"!J8Z"!
 
Thanks very much for your e-mail message of support.
I think that contacting the New York Times is probably
hopeless because Carlos has already tried that, and
they paid no attention. Also, from what I have seen
lately, it seems to me that New York Times science
reporters generally rely on establishment opinions,
such as opinions of Ginsparg himself, and are unable
or unwilling to make independent judgments on their own.
In other words, with respect to matters such as this,
the New York Times (and therefore much of the US press
and media, which follow it) is more a tool of the
established status quo than an instrument of change.
 
However, I do thank you very much for your message,
because an voice of reason such as yours lets me know
that no matter how bad things are with establishment
grants, awards, refereeing, and access to archives,
there are some people in the world with commmon sense,
and maybe some day more people will get commmon sense.
 
Thanks again.
 
Tony 29